HHI
Cma/luo,

Hayuno-uccneoosamenvckuii yeHmp Cmaﬂu ),

'StabyO
Lud.

“CemeiicTB0” nmporpaMMHbIX KomiiekcoB ACTPA-HOBA’2023 ™

JJIsl ABTOMATU3HPOBAHHBIX PACUETOB TPYOONPOBOHBIX CHCTEM
10 BBIGOPY OCHOBHBIX Pa3MepOB, HAa CTATHYECKYI0 i HUKJINYECKYI0 IPOYHOCTD, HA ceificMuyecKue
BO3/1€eifiCTBHSI, BHOPONPOYHOCTH U AHHAMHYECKHE TPOLECCHI
B COOTBETCTBHH C POCCHIICKHMH HOPMATHBHBIMHU TPeGOBAHHAMH

CeaHc padoThI ¢ KOMILIEKCOM
o AC TPA A3C ™ (ammecmayuonnwviii nacnopm HTL] APb Pocmexuaozopa Ne292 om
28. 12 2021) ITHAD TI-7-002-86. Hopmwet pacuema na npounocmo

PYO A U mMpyoOnpo60006 AMOMHBIX IHEPZEMUHECKUX yCmanoeok. MT-
T.0.03.326-13. Memoouka pacuémnozo aHAIu3a CeNcCMOCHMOUKOCHMU 3Iie.

oeiicmeyrouux AIC ¢ pamkax memooa ZpaHuUYHOI CeiicMOCOIKOCHmU

Ne POCC RU.HA39.H01084 om 24.08.2022) — P 10-249-98.
Hopmut pacuema na npouHocms CHAUUOHAPHBIX KOMI08 U
mpy6onposooos napa u 2opsaueii 600bl

Ne POCC RU.HA39.H01084 om 24.08.2022) — PTM 38.001-94.

Ykazanus no pacuemy na np mo u mex YeCKUX CIMAbHbIX
mpyéonpoeodos, I'OCT 32388-2013 prﬁnnpoaot)bt mexnonozuueckue. Hopmvr u
Memoobl pacuéma Ha NPOYHOCHNY, BUBPAULIO U CelicMUUecKUe 8030elcmeus

o AC TPA- TEIZ/IOCE Th ™(cepmughuxam coomeemcmeust opaana no cepmugpuxayuu OO0
«/udep» Ne POCC RU.HA39.H01084 om 24.08.2022) — P/T 10-400—

01. Hopmwl pacuema na npouynocmb mpyoonpoeooos menjosvlx cemell,
TI'OCT P 55596-2013 Cemu mennosvte. Hopmot u memoowl pacuéma Ha

|
N Ay
- k \ RPOYHOCMb U ceucmuuecKue 6030eiicmeus

o AC TPA- MAF Huc TPW (cepmughuxam coomeememeus opeana no cepmugpuxayuu OO0

«/Iudepy Ne POCC RU.HA39.H01084 om 24.08.2022) — CHull
2.05.06-85. Mazucmpansvuoie mpyéonpogeoowl, cr 36.13330.2012
(akmyanusuposannas  pedakyus  CHull  2.05.06-85%)  Macucmpansnsie
mpyoonposeodst 'OCT P 55989-2014 Macucmpansusie 2azonpoeoovt. I'OCT P
55990-2014 IIpomsiciossie mpyoonpoeoost

® ACTPA-CB/™ (cepmugpurxam coomeemcmeus opeana no cepmuurayuu OO0 «Jludep»
Ne POCC RU.HA39.H01084 om 24.08.2022) — PTM 26-01-44-T8.
[emanu mpybonpoeoooe na oasnenue cevtwe 10 oo 100 MIla. F'OCT P 55600-

2013. Tpybowr u oemanu mpyoonpoeodoe na oaenenue ceviuie 100 0o 320 Mlla.
Hopmut u memoost pacuema Ha npoYHOCHb

“\S\ 1

.

«JTuoep» Ne POCC RU.HA39.H01084 om 24.08.2022) — P/5P.4322-
86. Tpybonpoeoost cyo: Memoouka pacuemos Ha KYI0 U {UKTI06YI0
npounocms. P/5P.5137-73. @nanyesvie coeduneHus cyooeyix mpybonposooos u
cucmem. Memoouka u Hoprtpacuema HA RPOYHOCMb U RJIOMHOCMb

om 28.12. 202]) - it pacuem yprozo noas, HJC u

npounocmu  demaJei M,,, 006: mp 08, 006, nepexooos,
JIUH306bIX KOMNEHCAMOPO§ U ¢)p (obonoueunvie u mpexmepuvie ynpyzue u

ynpyzoninacmuueckue cxemvt MK3)

+
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(peans 202311)

ABTOMaTPl:WIpOBaHHbIe pacdeTbl prﬁOl’[pOBOZIHLIX CUCTEM IO Bl)lﬁopy OCHOBHBIX
pa3MepoB, HA CTATUYECCKYI0O M HUKJIUIECCKYI0O MPOYHOCTh, HA ceiicMuUYecKue
BO3IIeﬁCTBHH, BH6pOHpO‘lHOCTb H THHAMHWYECKHE MPOLECChI
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CTAQUO, ACTPA-HOBA, ACTPA-A3C, ACTPA-TOC, ACTPA-HEDQTEXUM, ACTPA-TEII/IOCETb,
ACTPA-MAT'UCTP, ACTPA-CBJl, ACTPA-CYJIIPOM, ACTPA-JETAJIb, ACTPA-CTAL, ACTPA-®OPM,
ACTPA-CEHCM, ACTPA-BUBP, ACTPA-JJUH, ACTPA-CTAHO, IIPE-ACTPA, IIOCT-ACTPA, ACTPA-CAIIP
SIBISIIOTCA  3aperucTpupoBaHHbIMU B Poccunm m gp. crpanax CHIT ToproeiMu Mmapkamu 3AO “Hayuno-
uccienosarenbekuii neHtp Cralu0” (HULL CtalnO).

IBM sBiisieTcst 3aperuCTpUpOBaHHOM TOproBoil Mapkoil koproparuu International Business Machines.
Windows, Word, Visual C++ sBisiroTcst 3aperucTpupoBaHHbIMEH TOproBeiMu Mapkamu Microsoft Corporation.
AutoCAD  sBisiercsi  3aperncTpupoBaHHOW — ToproBoil  mapkoit  AutoDesk, Inc., CADWOorx/PIPE -
3aperucTpupoBaHHoil Toprosoit mapkoii COADE, NetWare — 3aperucrpupoBantoii Toprosoii mapkoii Novell, Inc,
Visual Fortran 6.6 — saperucrpupoBaHHOli Toprosoil Mapkoil kopmopaumn COMPAQ, Intel Fortran 11 —
3apErUCTPUPOBAHHON TOProBoit Mapkoit koprioparmu Intel.. JIpyrue nazsanust (paGpUYHBIX MApOK WJIM MPOLYKTOB
SIBIISIETCS 3aPETHCTPUPOBAHHBIMU TOPrOBBIMH MapKaMU COOTBETCTBYIOLIMX KOMITAHHI.

“CemeiicTB0”  mporpaMMHbIX  KommiekcoB ~ ACTPA-HOBA’2023  (peam3  202311).
ABTOMATH3HMPOBAHHbIE PacyeTbl TPYOONPOBOAHBIX CHCTEM MO BbIOOPY OCHOBHBIX pa3MepoB, Ha
CTATHYECKYI) ¥ UIMKJIMYECKYI) MPOYHOCTb, HA CeliCMUYeCKHe BO3JeiicTBUS, BUOPONPOUYHOCTH M
JTHHAMHYECKHe MPouecchl B COOTBETCTBHH € POCCHICKHMH HOPMATHBHBIMHU TpedoBanusMu. O0uree
omnucaHue.

Hacrosiimii ToKkyMeHT COZIEpyKUT 00LLEE OIHCAHHE METOIMYECKUX U HOPMATUBHBIX OCHOB, &JITOPUTMOB H IIPOrpaMM
xomiuiekca ACTPA-HOBA’2023 (Windows-Bepcust st |BM-COBMECTHMBIX  KOMITBIOTEPOB), TPEAHA3HAYCHHOTO TSt
ABTOMATH3HPOBAHHOIO PAcyeTa TIPOMBBOJIBHBIX TPOCTPAHCTBEHHBIX PAa3BETRICHHBIX TPYOOIPOBOJHBIX CHCTEM Ha
CTATMYECKYI0 W LMKIMYecKyro mpouHocth (rporpamma ACTPA-CTAL]), Ha celicmudeckue Bozzieiictsust (ACTPA-
CEHCM), 1a ubponpouriocts (ACTPA-BHBP) u HeycranoBuBImecs muHamudeckue npoueccst (ACTPA-THH), s
YTOYHEHHBIX PAcueroB JeTalel 1Mo 00ONOYeuHbM U TpexMepHbM cxeMaM MKD (ACTPA-CTA/JHO), a Tawoxe Wit
«@IPE/IBAPUTEIILHOTO» pacyéra Mo BbIOOPY OCHOBHBIX pasMepoB (ACTPA-/JETA/Ib) B COOTBETCTBUM C TPeOOBAHISIMH
neficrsyrormx Hopm IHAD T'-7-002-86 (4CTPA-A9C), P1I 10-249-98 (ACTPA-TIC), PTM 38.001-94, TOCT P
32388-2013 (ACTPA-HE®TEXHM), P]1 10-400-01, TOCT P 55596-2013 (ACTPA-TEIUVIOCETS), CHull 2.05.06—
85, CI1 36.13330.2012, FOCT P 559892014, 'OCT P 559902014 (ACTPA-MAI'HCTP) n TOCT P 55600-2013, P/1
PTM 26-01-44-78 (ACTPA-CBZ), PIASP 4322-86 (ACTPA-CY/ITPOM). TlpuBeneHo OmmcaHue ceaHca padboT ¢
xomruiekcom ACTPA-HOBA 2023, Brro4ast peXXuMbI IIPETPOLIECCOPHOM HOTOTOBKY HCXOIHBIX TaHHBIX (IIPE-ACTPA),
TPOBEIEHHS PACYETOB U IOCTIPOLIECCOPHOI 00paboTKH pe3ysibratoB pacuetoB (II0CT-ACTPA), npouetypbl MHCTALBILIAA
KOMIUIEKCA M CBOZKH IMATHOCTHYECKHMX COOOILIEHHIA.

© Hayuno- uccienoBareabckuii uentp Cra/luO, 2023 r.



AnnoTanus

AHHOTAIMS

B HacTosIeM HOKYMEHTE COAEPKUTCS OMMCAHHE CeaHca PabOThl ¢ KOMILJIEKCOM
ACTPA-HOBA’2023 (mis  TI9BM  IBM-coBMecTUMBIX),  BKIIIOYas  PEKHUMBI
npernporeccopHoi moarotoBku ucxonubix naHHbIX ([TPE-ACTPA), pacuéra mo BbIOOpY
ocHOBHbIX pa3MmepoB (ACTPA-JIETAJIb), npoBeneHHs CepUU “IPOYHOCTHBIX” PacueToB
(ACTPA-CTALI, ACTPA-®OPM, ACTPA-CEMCM, ACTPA-BUBP u ACTPA-IUH) u
MTOCTIHPOLIECCOPHOM 00paboTku pe3yIbTaToB pacyeToB (ITOCT-ACTPA)
IMPOCTPAaHCTBEHHBIX Pa3BETBICHHBIX H TPOTSHKEHHBIX TPYOONpPOBOAHBIX cucTeM. CeaHc
paboTBl C MOJYJIEM YTOUHEHHOIO TPEXMEPHOI0 KOHEYHO3JIEMEHTHOrO pacuera jaeTaneit
tpy6onpoBoioB (ACTPA-CTAJINO) u3noxeH B OTICIEHOM JIOKYMEHTE.

JIOKYMEHT IpeACTaBIgeT co00il “TBep/blil” OyMaskKHbBIM BapHaHT KOHTEKCTHOTO
Help'a, moxiiro4eHHOro K KOMILIEKCY.
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O01me MoNoKeHHUS

1. OO01mme mooKeHUs

Ceanc pabotsl ¢ nonHbIM KomiuiekcoM ACTPA-HOBA’2023 cocrout, B 001eM
ciyJae, u3:

1) mocTpoeHwms, BU3yalu3alUd W KOPPEKTUPOBKH PpALMOHAIBHOW pacueTHOU
Monenu TpybonpoBonHOH cucrteMbl (TC) ¢ BO3MOXHOCTBIO HCIIOJIB30BaHUs (hailiios,
CO3aHHBIX UIS MPEABIAYIINX BepcHil komruiekca u npyrux pacueTHsIX U CAIIP’oBckux
nporpamm (IIPE-ACTPA),

2) BBINOJIHEHHS TPEOYEMOT0 BHJIa pacueTa: BIOOpa OCHOBHBIX pa3MEpOB JieTase
tpy6onposona (ACTPA-JETAJIb), 3a1aHHOTO MOABHIA HA CTATHYECKYIO U LUKINYECKYIO
npouHocTh (ACTPA-CTAL]), BbluucieHuss COOCTBEHHBIX YacTOT ¥ (QOpM KoJeOaHHi
(ACTPA-®OPM), pacuera Ha ceiicMuueckue Bo3zeiictsus (ACTPA-CEHCM), pacuera
Ha BuOpomnpouHocts (ACTPA-BHBP), pacueta Ha HEYCTAHOBHMBIIHECS THHAMHUYCCKHE
npoueccel (ACTPA-/JHH),

3) o00paboTKM pe3yJabTaTOB pacyera, BKIIOYAs BbIAAYY CBOIHBIX H/WIN
BBIOOPOYHBIX TAaOJIUI], BU3yaJIH3alMI0 M aHUMAIUIO NepeMeIleHIH, HapsHKSHNH, yCUIINH,
Harpy3ok, coOCTBEHHbIX (opM KoyneOaHui W BIHYKACHHBIX kojeOanuii TC (ITOCT-
ACTPA);

4) yTOYHEHHOTO pacyeTa (METOJOM KOHEUHBIX 3JEMEHTOB IO O0OJOYEYHBIM U
TPEXMEPHBIM CXE€MaM) INPOCTPAHCTBEHHOIO TEMIEPATYpHOTO MO, CTaTHYECKOTO U
CECMUYECKOTO HANPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSHUS, CTATUIECKOH, IUKINIECKOM
U ceficMHUYEeCKO MPOYHOCTH TSDKENO HarpyXeHHbIX netaneil tpybomposona (ACTPA-
CTAJHO);

5) hbopMHpOBaHUS MAaTPUYHBIX CTATHYECKUX (CTaTU4eckas KoHjaeHcauus [aiiana)
u (umm) npuHamudeckux (mpouexypa Kpeilira-bemnrona) cynepanemeHToB Ha 0Oase
npoctpaHcTBeHHO-cTepkHeBoH Monenu TC (ACTPA-CTAI], ACTPA-®OPM) wunu
obonoyeuno/oobemMuoit  mopenu getanu (ACTPA-CTAJHO) nns ux JaibHEHIIEro
3¢ GEKTUBHOTO HCHONB30BAHMS PA3paOOTUYMKOM MIIH CMEXHUKAMU.

Bo Bpems ceanca paOOThI MOJJICPKHUBAIOTCS COTJALICHUS, MPUHATBIE B Cpeie
Windows: oTKpbITHE U 3aKpbITHE (aiiioB (IIPOEKTOB), paboTa ¢ rpadUYecKUMH OKHAMH,
MaJJAONIMMH, BCIUIBIBAIOIIMMHA W KOHTEKCTHBIMH MeHIO, OydepoMm oOMeHa, IOHCK,
BBIZIETICHHE M KOnHMpoBaHue uHpopMmanuu 4 T.0. Bydep oOMeHa MOXKHO HCIONB30BATH,
HarpuMmep, Ipu (OPMHUPOBAHUHN TEKCTOBBIX M TPaUUECKUX MATEPUANIOB ISl OTYETHBIX
JOKYMEHTOB.

Ilpenpoueccop

IocTpoenne pacueTHoii Mogean. PacuerHass MoJenb TPyOONPOBOAA CTPOUTCS
NOJIb30BATENIEM B COOTBETCTBHU C MOJOXCHUSIMH, HM3JIOKEHHBIMH B JTOKYMEHTAI[MH IO
nporpammam komiuiekca ACTPA-HOBA’2023. Mopenb MOXHO 331aTh 00 “C YHCTOTO
nucta”, TU00 C TOJHBIM MM YaCTUYHBIM MCIOJb30BAaHHEM JAaHHBIX paHee 3aJaHHBIX
MOJIeTIeH-IIPOTOTHUIIOB.

Hcnosb3oBanue roroBbix Mopeneil. Dynxuuu Konuposambv _gpazmenm,
Bcemasumo _¢pacmenm, Konuposamv ceoticmeéa (MeH0 Pedaxmop) TO3BOJISIET CO31aTh
HOBYIO PaCUeTHYIO MOJIEJIb 3 BHIOPAHHBIX MTOJIb30BATENIEM CPEIN HMEIOIINXCS.

Hcnoab3oBanue (paiijioB MpOeKTOB NMpeabIIYIINX Bepcuii kommiaekca. daiin

naHHBIX (*.apr, *.tpr, *.npr), co3naHHbIi B npexHUX Bepcusix komiuiekca ACTPA-HOBA
Mocksa, 2023 15




“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

(Bepcum 99, 2001), orkpeiBaercst (myHkKT Omxkpoims MeHIO @Paiin) Ilociae OTKPBHITHS
BO3MOXXKHO COXPaHEHHE JJaHHBIX B (hopmare, MIPUHATOM NPH pabOTe B aKTyaIbHOW BEpCHH
ACTPA-HOBA’2023. CeiicMo-, BUOPO- U JTUHAMHYECKHE BO3ACHCTBHS, UCIOJIb3yeMbIC B
NpEeABIYIIUX BEPCUSIX KOMIUIEKCA, TOCTYITHBI M B HACTOSALICH BEPCHUH.

Hcnoan3zoBanne dat-daiiaoB mnpeapiaymmx BepcHii Kommiaekca. Paiin
JAHHBIX, CO3/IaHHBIN mpu pabore ¢ mpexHuMHU BepcusiMu komiiekca ACTPA-HOBA (no
Bepcun 6.2), umnoprupyercs IIpenpoyeccopom (nyHkr Hmnopm meuto @aiin). Ilocne
HMIIOPTa BO3MOXKHO COXPaHEHNE JaHHBIX B hopMare, MPUHITOM IPH paboTe B aKTyalbHOM
Bepcun  ACTPA-HOBA’2023. CeiicMo-, BHOpPO- W IUHAMHYECKHE BO3JCHCTBUS,
HCIOJb3YeMbIE B IIPEBIAYIINX BEPCUIX KOMILIEKCa, JOCTYIIHbI M B HACTOSILEH BEPCHU.

Co3nanne HOBOW Moaeau. BHauane BBOJfATCS OOIIME [aHHBIE pPacdeTHOMN
monenu (myHKT OQbwue danHvle MeHIO /lanHble). 3aTeM, BBOAATCS NAHHBIC IS KaXKIOH
JETaH.

BBenenne Ha ydacTKax ONOPHBIX KOHCTPYKLMH, TpPYKHHHBIX I10OJIBECOK,
JIMH30BBIX KOMIICHCATOPOB, MOHTaXXHOT'O pAacTsra W JPYrWX DJIEMEHTOB TaK ke, Kak
yKa3aHHEe TOYeK C BBIBOJOM CHJIOBHIX (hakTopoB B oOmeld cucreMe KOOpAMHAT,
paccTaHOBKa MacC M ., BBINOJHSETCSA IyTeM 3a/JlaHHsi COOTBETCTBYIOIIMX IPHU3HAKOB
CEUYCHUH U JeTallell B OAHOMMEHHBIX 3aKiaakax [lanenu 6600d.

V3MeHeHne 1 pelakTHpPOBaHUE 3a/IaHHBIX CBOMCTB 3JIEMEHTOB MOETH BO3MOXKHO
KaK s OTACNBHBIX 3JEMEHTOB, TaK M I €€ (GparMeHToB (cM. DPpaemenmayus MEHIO
Peoakmop).

BBoa aanubIx mo rpyHtaMm. [lns TpyOOnpoBOIOB, COIAEpKALIMX ITOA3EMHBIE
Y4acTKM OCECKaHaJIbHOW IMPOKIAJKH /MM HA3eMHBIC B HACBIMM YYaCTKH HEOOXOAUMO
3aJaTh XapaKTEPUCTUKU TPyHTOB. [l 3a7aHus XapaKTepUCTUK T'PYHTOB CIIY)KUT ITyHKT
I pynmut... MeH1o Jannuvie.

3aganue AMHAMUYECKUX Bo3aedcTBUid. [l BBINOJIHEHUS JUHAMUYECKUX
pacueToB clelyeT BBECTH COOTBETCTBYIOLIME pacueTaM JWHAMHYeCKue Bo3naeicTBus. s
3aJaHus  CeHCMHUYeCKOoro, BHOpPAIMOHHOTO WJIM  JIMHAMHYECKOTO  BO3AEHCTBHA
ucnosibdyercss nyHKT Ceticuuyeckue 8o3deticmesus, Bubpayuonnvle 8o30eticmsus,
Hunamuyeckue 6o30delicmsus (coomeemcmeenno) MeHIo lannuie.

IIpoBepka BBoAUMOI MH(OPMaNUK M BU3yaJIM3alusA pacuyeTHOH Moaesn. Bo
BpeMs ceaHca paboThl MPOBOJUTCS MpOBepka MHPOPMAIMKM HA JOMYCTHMOCTh BBOIMMBIX
3HA4YCHHUH, KaK BO BPEMsl HENOCPEACTBEHHOTO BBOJIA JaHHBIX, TaK M Mociie (OPMHUPOBAHHS
BCEH pacueTHOW CXeMbl C TIOMOLIbIO ITyHKTa [Iposepka Oanmblx MEHIO /laHmble.
PesynbTathl Takol MPOBEPKU MCXOMIHBIX JaHHBIX BBIBOIATCS B OKHe CooOuieHus, npuieM,
NpY IBOMHOM Ha)KaTHUU JICBOHM KJIABHIIEH MBIIIN HA TUArHOCTHYECKOE COOOIIEHNE MOKHO
Cpa3y U3MEHHUTb 3HaueHHE IapamMeTpa, OKa3aBUIMCh B I10JIE €T0 BBOJA.

Hepnonycrumeie xacaHusi, CONPUKOCHOBEHHS W/MIM B3aMMOIIPOHUKHOBEHHS TPYO
OTOOpaKAIOTCSI KOHTPACTHBIM I[BETOM (OOBIYHO KpPAacHBIM) IPH MPOCMOTPE KOJUIH3HH.
IonpoOnas uHdopManus 0 MECTOHAXOXKICHUH KOJUIM3MK BBIAACTCS B BHJIE TEKCTOBOTO
¢aiina B okae Coobwenus (MeHI0 Buzyvanuzayus ucxoonwix dannvlx TyHKT Koauszuu...).

Bo3mokHa Bu3yanu3als pacyeTHOM Mopenu TpyOompoBoja IO TakUM
rnapameTpam, Kak JaBJIeHHE, TeMIepaTypa, pacrpeelieHHas Harpy3ka o ocsiM KOOpAMHAT,
XapaKTepUCTUKU MaTepHaia, NaHHBIM I10 HCIBITAHUSAM W JIOTIOJHHUTENBHBIX PEXHUMOB,
paccranoBKka Macc (yHKT Busyvaiusayus ucxoOHblx 0aHHbIX MEHIO JJanHbie).
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O01me MoNoKeHHUS

Ilpogedenue pacuéma

Ecnu pacueTHas Monenb 3aJaHa BEPHO, W B HeH HET KOJUIM3UH, TO MOXKHO
NPUCTYNATh K MPOBEJICHUIO HY)XKHOro Bam pacuera.

Jst mpoBeeHUs pacyeTa cieayeT BBIOpaTh BHJ pacueta (MeHo Pacuemn), 3a1aTh
mapaMeTpsl pacyeTa, UCIOIb3Ysl COOTBETCTBYIONINE OKHA 3aJaHUs, U BBHIIOJHHUTH pacyer,
Ha)kaB KHOIIKY Pacuem.

B cnyuae oOHapyxeHHs OIIMOOK B MCXOJHBIX JAaHHBIX Ha JTalle MX BBOAA U
IIPOBEPKH, PacuéT MpepbiBaeTcs, B okHe Xo0 pacuéma mospisercs coodmenue Owiuodxu
npu nodzomogke oannvix 0 pacuéma (cm. Oummoéka! MCTOYHUK CCHUIKH He HaiieH.).
IIUCOK OIIMOOK peacTaBiicH B okHe Coobuwyenus

Bo Bpems npoBenenust cueta ero MOYKHO MPEKPATUTh, HaXkaB KHONKY Ommena. B
Ipoliecce BBIIOJNHEHUs pacueTa B OKHE XoO pacuéma BbIAAETCS AUATHOCTUKA OLIMOOK.

Ecnu pacueTHass MOJeNb COAEPKHUT OLIMOKH, TO pacyeT MpOHM3BeAeH He Oyner.
Heo6xomumMo ycTpaHUTh BBISBICHHBIE OUIMOKM M TOJIBKO IOCJE 3TOTO 3aIlyCTHTh 3ajady
Ha pacyer.

Ecnu mepen pacyetrom cxembl B okHe Coobwenus (cm. Puc. 5.1) BeimaroTcs
MIPeAYNPEXICHHUS, TPOBEPHTE MPABHIBHOCTh MOACIUPOBAHHS TPYOOIIPOBOJHON CHCTEMBI.
Pacuer cxeMbl ¢ IpeAyNpeKACHUSIME TPOBOIUTCS, PE3YIIbTAThl BBIIAIOTCS.

IIpoTokonm pacyera BBIBOAWTCS B TEKCTOBBIM (Qaiin (MyHKT [Ipomoxonsl MEHIO
Peszynomamot).

Oopaturte BHMMaHMe! 3a 0COOEHHOCTH MOJAEIMPOBAaHHS TpPyOOIPOBOIHOMN
CHCTEMBI MM 3a 3Ha4YeHUs mapameTpoB, auarHoctupyemslie [IK ACTPA-HOBA’2023 xak
MIPeAYTPEXKICHHUS, OTBETCTBEHHOCTh HECET CaM TOJIb30BATENb.

Taxkumu OCO6CHHOCT}IMI/I MOT'yT 6LITI), Hanmpumep, COBIAACHUEC HA4YaJIbHOI'O U
KOHEYHOTO JuaMeTpa Iepexoja, He3aaaHHas JKECTKOCTh OMHOpPhI MO KaKOMY-JTHOO
HarrpaBJICHUIO ITPU 3aJaHHBIX CO6CTBCHHBIX MEPEMEUICHUAX TI0 TOMY K€ HAaIllPaBJICHUIO
HyJIeBbIe JKECTKOCTH IITylepa OOOpYIOBAaHWs, WIar WHTErpUpOBaHUs Oonbiie 1/6
MHUHHUMAJIBHOI'O II€puojia u IIp. HHOF}Ia, 3HA4YCHHUA MapaMeTpoOB, IJI1 KOTOPBIX BBIAAIOTCSA
MIPEAYTPERKICHUS, MOTYT OBITh 33aHbI C HCCIIEIOBATEIbCKUMH LIEIISIMHU.

U3-3a OIJ_II/I6OK B JaHHBIX WM HEBO3MOXHOCTHU BBITIOJHCHUA ITOCICAYIONINX
9TalmoOB pacueTa TpH MPEBBIIICHUSAX HEKOTOPBIX KPUTEPHUEB IPOYHOCTH  CYET
npekpamaercs. Jlns BBIICHEHMS NPUYMHBI CPbIBa pacdyéTa HEOOXOAMMO INPOCMOTPETH
mpoTOKOJI pacu€ra B OkHe Xon pacyéra, Jaub0, Uil TONydeHWs Oojee MOAPOOHOI
uHpopMaMu 0 Xole pacuéra ClemyeT BOCIHONb30BAThCA NMYyHKTOM [IpomioKo.ibl, MEHIO
Pezynomamei.

Ilpm 3aBeplIeHHH CTaTMYECKOTO pacyeTa ¢ TPEeHHWEM Ha dTame (Jramax) Mo
JIOCTH)KEHUM MaKCHMAaJIbHOTO YHCJIa WTEPAlUi, JUATHOCTHKA 00 3TOM BBIIACTCS B
OKHE X00 pacuema Vi BBIBOOUTCA B IPOTOKOIT pacyéra.

[lo oxoHYaHHMM cueTa B OKHE IPOCMOTpa Ipolecca BBIYMCICHUN HaKMHUTE
kHOTKy OK.

Oopatute BHuManue! Eciu pacuer 3aBeplieH 10 JOCTHXKEHUH MaKCUMaJbHOT'O
YHUClla WTEpalWid, 3HAYNT, UTEPALMOHHBIN IMPOLIECC HE «colmelcs», u Bama 3amaua He
peuieHa ¢ 3agaHHOM TouHOCThIO. [IpoTOKON cxomumocTu (MyHKT [Ipomokonibl MEHIO
Pe3ynbmamul) naeT BO3MOXHOCTb NMPOAHATM3UPOBATH MPOIECC UTEPAIMA 1 HAWTH Crioco0
paspenieHust 3Toi npobiieMbl. Bo3MOXKHO, MOJIENIb COAEPKUT JajieKue OT ONTHUMAaJbHBIX
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WH)KCHEPHBIC pEIICHUs, HampuMmep, TpyOompoBoa ‘“‘kadaercs” Ha JBYX OJIU3KO
PACIONIOKCHHBIX OMOPAX.
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O6m1He TOT0KEHHS

Ilocmnpoueccop

Jnst mpocMoTpa U BU3yalU3aluyl Pe3yJIbTaToOB CIEAYEeT BOCIOIB30BATHCS MEHIO
Pesynomamul. B ciydae npeBblIEHUs] KpUTEpPUEB AL OBICTPOrO aHanu3a pe3ybTaToB
MOXHO TaKKe MPOCMOTPETh ChpaBovYHyr0 HH(opmanuio B okHe Coobuwenus (IyHKT
Ipesvrenue _kpumepues MeHIO  Pezynvmamei). CBOAHBIE  TaOMMLBI  ITOMOTYT
[IPOAHAIM3UPOBATh U 3aI0KyMEHTUPOBATh PE3YJIbTaThl (IyHKT C600nble mabauybl... MEHIO
Pesynomamut).

B Ilocmnpoyeccope peanu3oBaH PeXHUM BU3yanu3alud (UL CTaTUUECKUX H
OUHAMUAYECKUX pacyéToB) M aHUMAIMU (U1 AWHAMHYECKUX DPACUYETOB) paCUETHBIX
MepeMeIleHnii W YCWIMA B pa3MYHBIX CHCTEMaX KOOPAWHAT, MPUBCICHHBIX U
OTHOCHUTENIbHBIX HalpsHKeHUH (BCEX PACUYETHBIX TPYII), MOBPEKIAEMOCTH, KOIHMYECTBA
LUKJIOB, OLIEHOK JOIOJIHUTENIbHBIX HAarpy30K, OLEHOK OOIIEH M MECTHOH yCTOHYUBOCTH,
Harpy30K Ha OIOpHBIE KOHCTPYKIMH W TPY)KUHBI, PE3yJbTaTOB IOHOOpa IIPYKHH,
aHUMalUK ¥ BH3yaldu3alud (HOpM COOCTBEHHBIX KOJEOAHHH Ui BCEX BBIYMCICHHBIX
9acTOT. Busyamuzaumust pe3ysbTaTOB CYIIECTBEHHO OOJETYaeT AaHAIU3 pe3yJIbTaToB
pacderta. [Ipu BU3yaiH3aluu pe3ybTaTOB PacuyeTa MOKHO BHIIETh UX YHCIOBBIC 3HAYCHHUS,
MOJTyYEHHBIC [IPH PacyeTe, B BEIOPaHHBIX (YKa3aHHBIX C IIOMOIIBIO KypCcOpa MBIIIN) TOYKAX
pacdeTHO Mozenu.

O6paboTka pe3ysbTaToB pacuéra (BU3yalu3allys, aHUMAIHs, TeHepalus TaOJIuIl
PE3yNbTaTOB) MOXET OCYIIECTBIATHCS KaK A BCEH pacuéTHOW MOneNH, Tak M A e€
¢bparmenToB (cM. @paemenmayus MeHto Pedakmop).

IMpu Bu3yanM3amyu IOMYCKaeTCsl U3MEHSTh TPAIalMI0 I[BETOB M HCIIOJIb30BaTh
moAcBeTKy. Iloib3ysich NHKTOrpaMMaMy IaHENHM WHCTPYMEHTOB Bud, MaHHUITyJIHPYs
MbIIbI0 1 kKoMOuHupys knasumm CTRL u SHIFT, MOXHO JIeTko OCyIIECTBUTh BpallieHHE,
nepeMeleHre U 3yMUpoBaHue n3o0paxenust (cM. Paboma ¢ epaduueckumy okHamiL).

Ucnonezys Oydpep odmena Windows, MOXKHO BBIIENATh HYKHBbIE ()parMEHTHI
n300pakeHnst (WM TONHYI0 MOZENb) ISl TOCIEIYIOUIEro HCIOJIb30BaHUS TpPH
JOKyMECHTHPOBAaHNH Pe3yJbTaToB pacuera (MyHKT Konuposambv usobpadicenue 8 Oypep
Mento Buo).

BpeMms 0T BpeMeHH PEKOMEHJYETCSl COXPaHATh CBOI MpoeKT (IyHKT Coxpanums
MeHI0 @aill WM COOTBETCTBYIOIIAsI KHOIKA HA MAHEIH HHCTPYMEHTOB Cmandapmuast).

Brixon u3 ceanca paboTsl Tpaaunuones aiust Windows.

Bo Bpemsi ceaHca pabOTHI MOKHO MOJYYUTH BCIO CIIPABOYHYIO HH(MOPMAIIHIO,
UCIIOJIB3YS] KOHTEKCTHO-3aBUCHMYIO CIIPABKY, BHI3BIBAEMYIO C MOMOIIBIO KHONKH F1.
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2. OO0paieHue K KOMILIEKCY

BoizoBute komiuiekc ACTPA-HOBA’2023, nBaxapl HaXkaB JICBOW KJIABHIICH
MBIIIH HA MKOHKY Ha pabodyem ctose Windows, 1u6o uepe3 MeHto [1yck.
[MosiBnsieTcst 3aCTaBKa KOMILJIEKCa U OCHOBHOE OKHO MTPOTPAMMBI
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Puc. 2.1. ACTPA-HOBA "2023 3acmaseka u 0CHOBHOE OKHO

ITpu nepBoM oOpamieHun B MeHI0 Daiin elle HeT cIucKa (ailioB (IPOEKTOB), C
KOTOPBIMH paHee paboTai MoJib30BaTeNb. [loaToMy mpu Hajguuuu ¢aina JaHHBIX (C
pacuupenuem .anp s ACTPA-HOBA’2023 vy panee ucnonb3yeMsix .apr ains ACTPA-
AIC, tpr ms ACTPA-TIC, .npr mnst ACTPA-HE®TEXHM) ero cnenyeTr OTKPHITH C
oMol myHkta Omkpeims MeHo @aiin. [pu Hammuun ¢aitnos dat-cdaitnos ACTPA-
HOBA Bepcuit o 6.2, ero ciemyer OTKPHITh C IOMOIIBIO TyHKTa Mmnopm meHio Daiin
ITpu sToM, s JaHHBIX B ¢opmare .apr, .tpr, .Npr npousBoAuTcs NpeoOpa3oBaHHE B
¢dopmar anp. Ilpu nocnenyromux oOpamieHusX K KOMIDIEKCY UMEIOIIUics (Gaiil mpoexTa
MOKHO BBIOpaTh U3 CIIMCKA IMOCICTHUX HCIOJIb30BAaHHBIX (ailjIoB (CIIHUCOK HAXOAWUTCS B
HIDKHEH 4yacTH maHenn Menio @ailn) WIH TONYYUTh C MOMOIIBIO IyHKTOB OmMKpbiimb WA
Omkpoimb npoexm MeHI0 Patin.

ITpu HeoOGXOAMMOCTH CO37aHHs HOBOro ¢aiina (mpoekra), BbIOEpUTE ITyHKT

Hoegwuii.

Bo Bpems ceanca paboThl CyIIECTBYET JIBa OCHOBHBIX BHUJA OKOH: gpaghuueckue
okna (cm. Puc. 5.1) (co3manue, KOPPEKTHPOBKA, BHU3yaln3alns pPacyeTHON MOIETH
pe3yJbTaTOB pacuera) U OkHa pabomvl ¢ Ookymenmamu (TEKCTOBbIE (ailyibl, CBOIHBIC
talmubl). BBoA HaHHBIX OCYIIECTBISIETCS C IOMOIIBIO MTAHETH BBOAA M AUAIIOTOBBIX OKOH.
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Pacuernast Moels TpyO6OnpoBoa

B 3aBucumoctu oT TOro, Kako€ M3 OKOH AKTUBHO B HaHHLIﬁ MOMCHT, MCHACTCA
BHJI OCHOBHOI'O MCHIO.

3. Pacuernasi MmoaeJb TpyGonpoBoaa

ITox mpy60onpoeooHoi cucmemotl MTOHUMAETCS MIPON3BOJIBHBIN
IIPOCTPAHCTBEHHBIM pa3BEeTBICHHBIH U (WIM) NPOTSXKEHHBIH TPyOOIpPOBOJ, YCIOBUS
3aKpeIUICHNS] KOTOPOTO IPEMSATCTBYIOT €ro CMENEHHSM Kak JKECTKOro IIeJoro
(xMHeMaTH4YeCKU Heu3MeHseMmas cuctema). IIporpammel komiuiekca ACTPA-HOBA
MI03BOJISIFOT PACCUUTHIBATH MIPOCTPAHCTBEHHBIE TPYOOIPOBOIHBIE CUCTEMBI IPOM3BOJIEHOTO
O4YepTaHMs, UMEIOIIUE B CBOEM COCTAaBE NPSIMO- U KPUBOJIMHEHHBIE 3JIEMEHTHI (OTBOJBI,
rHOBI M KOJIEHA), TPOHHUKH, CIOKHBIE OTBETBJICHUS, 3aMKHYTBIE KOHTYPHI, CBOOOIHEIC
(KOHCOIIbHBIE), 3aIEMIICHHBIE U IIAPHUPHO OIEPThbIEe KOHIIBI, pa3jINuHbIe IPOMEXKYTOUHbIE
OIIOPBI, JIMH30BbIE U CHJIb()OHHBIE KOMIIEHCATOPBI, apMaTypy, (aHIEBbIE COECTMHEHHS,
3ariIyIIKU U CTEPAKHEBBIE HIEMEHThI IPOU3BOIBHOIO (HEKOJIBIIEBOTO) CEUCHUSL.

Jdnst pacueta TpyOONpPOBOIHAS CHUCTEMa IMPEACTABIIETCS PACUEMHOU MOOenblo
(cxeMoit), 371€eMEHTBI KOTOPOU OIKCAHbl HUXKE.

CucremMa COCTOMT W3 NPOCTPAHCTBEHHBIX HEPA3BETBICHHBIX CYNEPINEMEHMO8
(C3) — “yuacmkog”, Kax/ablil U3 KOTOPBIX HAOUPACTCSI, B CBOIO OYEPE/b, U3 MPSMO- H/HIN
KPUBOJIMHEHHBIX CTCPXKHEBBIX O/eMeHmo8 (Oemaneti), COCIUHEHHBIX B CEYEHUsX.
CymnepaseMeHThl COSMHSIOTCS B y3J1ax cymnepayieMeHTHOH Monenu (CIM); yznamu COM
SIBJIIFOTCSI TPOWHUKOBBIE Y3JIbI, KOHCOJIbHBIE KOHIBI. Hymepanus y3nos CIOM mpoBoaurcs
npou3BoibHO. Ecnn kakoi-mubo y3en nMmeeT HOMep OONIBIINM MakCHMaabHOTO HOMeEpa
BHYTpPEHHETo y3na (CM. Takxke NyHKT OOwue Oanmblie MEHIO JlamHble), TO TAKOW y3eml
CUMTAETCS BHEIIHUM M B HEM aBTOMATHYCCKH CTaBUTCS MEPTBas omnopa (akTyalbHO s
CTapblX Pacuy€THBIX MoJeJed, B KOTOPBIX 3aJaBajoch OrPaHUYCHHE MO MaKCUMAaIbHOMY
HOMepy BHYyTpeHHero y3na). Hymepamus ceueHuil cynepanemeHTa (y4acTka) MpOBOJUTCS
aBTOMAaTH4eCKH Oe3 “pa3pbIBOB” OT HAYAJIBHOTO y3Jla K KOHEYHOMY y3iy. CymepaneMeHT
HOJIHOCTBIO WACHTUGHIUPYETCS HOMEPaMH HAYalbHOTO M KOHEYHOTO Y3JIOB, a IpH
Hanu4uu HeckKosbkux CJ ¢ 0AMHAKOBBIMM HOMEPAMH HAYaJIbHOI'O M KOHEYHOT'O Y3JIOB —
Taloke €ro IMPOrPaMMHO T'€HEPUPYEMBIM MOPSIKOBBIM HOMEpOM. /[l 3aMKHYTBIX
CYHEpIJIEeMEHTOB-TIETENb HAYaIbHBII U KOHSYHBIN Y3JIbI COBIIAIAIO0T.

CeueHusi, B KOTOPBIX JMHUS TPyOONpOBOdAa Pa3BETBISETCS, BCErda SBIAIOTCA
y3710BbIMH (y31amu). TpOHHUKOBBIN y3en — y3el, B KOTOPOM CXOJSATCS TPU BETBH, U3 HUX
OJJHA IIPUMBIKAET K ITYLEPHOMY KOHITY. V3en NOoJKeH OBITh Takke Ha KOHCOJIBHOM KOHIIE
TpyOomnpoBoa.

Yuacmox (cynepanemenm) — Hepa3BeTBIEHHAS YacTh TPYyOOIPOBOIHOM CHCTEMEI,
3aKJTIOUEHHAs MEXy CMEXHBIMH y37aMH (B TOM 4YHClI€e, TPOHHUKOBBIMHU).

Kaxnplii  ydacTok (CyHepajieMEeHT) COCTOMT U3 MNPSIMOJHHEHHBIX — W/HIIH
KPUBOJIMHEHHBIX 97eMenmog. I'paHuIlaMu DJIEMEHTOB SIBIAIOTCA: CeueHue CONPSKEHUS
MPSMOJIMHEWHOH TPYObl ¢ KPUBOJWHEHHOH, KPHBOJIMHEHHOW TpyOBI ¢ KPHBOJIHHEHHON,
MECTO IPUJIOKECHUS BHENIHEH COCPeNOTOYEHHOM Harpy3kd, MECTO YCTAHOBKH
MIPOMEXXYTOYHOM OIIOPBI, TOUKA CONPSDKEHUS TPYO C pasIMIHBIMH pa3MepaMHy MOIEePEIHBIX
CEYEeHHH, MECTO BBIMOJHEHHMS XOIOAHOro Hatsira  T.0. (cM. Puc. 3.2). JlomonuutensHbie
pacdeTHbIe CEYEHHUs] MOTYT OBbITh NPEAYCMOTPEHBI B JIOOBIX CEUEHMAX MPSMOJIMHEHHBIX
TpyO, HEKOJIBIIEBEIX CEUSHHUI, apMaTyPBL.
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Ji1st yTOYHEeHHON OLEHKH MPOYHOCTH TPOHHUKOBBIX COCIMHEHUI PEKOMEH/TYEeTCsI
3a7aTh TPOIHUK, Kak MAeTadb C IOMOIIBIO IIYHKTa Ipounux MeHIO Pedakmop Wiu
COOTBETCTBYIOIIEH KHOIIKM Ha OJHOMMEHHOW MaHeIW WHCTPyMEHTOB. B Oomee paHHHX
Bepcusix ACTPA-HOBA M0HO ObLIIO BBOJHUTBH JIOTOJIHUTEIbHBIE PACUETHBIE CEUCHHUS,
OT/ACISIIOIINE TPOWHHK OT MIPUCOSTUHEHHBIX TPYO.

Jis  IMHaMHYEeCKMX PAcyeTOB PEKOMEHIYeTCs BBOIHUTH JIOMOJHUTENbHBIE
CeUeHHs Ha [UIMHHBIX MpPSAMOJMHEWHBIX mpojeraXx. Koin4ecTBO 3THX CeueHHH
OTpeNeNsAeTCS YHUCIOM “my4yHOCTEH” ¢GopM KojeOaHHWW, pealu3yIOIIUXCS Ha JaHHOM
poJIeTe.

[lemans — 9acTpb yuyactka (-0B) pacyéTHOM Moaenu TpybonpoBoaa (Tpyda, oTBOI,
repexo/1, TPOWHUK, KOMIIEHCATOP, apMaTypa, CTEPKEHb HEKOJIbLIEBOTO CEUEHHs, WKECTKUI
9JIEMEHT), UMeEIoIIasl 3a/laHHble (DU3HKO-MEXaHUYECKHE U TeOMETPHUECKHe MapaMeTpsl U
pacmpeneneHHyl0 Harpysky-maccy. Bce geramu, Kpome oOTBoJa, Iepexona u
KOMIICHCATOpa, MOTYT COJEp)KaTbh BHYTPH CeOs JOMOJIHUTENbHBIE PACUETHBIC CEUCHHS —
cMmenieHus. B oTBoze )ECTKO MpeayCMOTPEHO TOJIBKO LIEHTPAILHOE PACUETHOE CeUYEHHE.

[Tpn n300paskeHNH pacyEeTHBIX CXEM Y37l PEKOMEHIYEeTCSl HyMEepOBaTh YHCIAMH
1,2,...,N, BbIIeIeHHBIMH IBETOM H/WJIM pa3MepoM (CM. pHcC. HUXKe, KpacHble nudpsl). [Ipu
NPOYMX  PaBHBIX  YCIOBHSAX  IpPEANOYTEHHWE  CIIEAyeT  OTAaBaTb  HyMEpallWHy,
MUHHMHU3HPYIOIIEH pa3HOCTh HOMEPOB Y3JI0B, OrPaHMYHMBAIONIMX HPOMEXYTOUYHBIC
YYacTKH. Y3JIbl, HOMepa KOTOPBIX INPEBBIIACT 3HAUCHHE, YKa3aHHOE B OOLIMX JAHHBIX
cxeMsl B none Homep nocneonezo enympentezo y3na (3Ta ONIMA aKTyaJbHa Ui CTaphIX
PAcUETHBIX MOJIeNeil) SBISIOTCSI BHEIIHUMU, B KOTOPBHIX aBTOMAaTHYECKH YCTaHABIHBACTCS
MEpTBas onopa (3axenka). CBOOOAHBINH KOHCONBHBII KOHEI yJacTKa pacCMaTpUBaeTCs Kak
y3ei (cM., HanpuMmep, y3en 4 Ha yuactke 3-4, Puc. 3.1).

HECCOP 12

Puc. 3.1. ACTPA-mo0env mpy6onposooroil cucmemst. Hymepayust y3106
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PacueTHast Mozienb TPyGOIpOBOIA

VYyactok (cymepameMeHT) 00O03Hadaercs OBYMsI UYHCIaMH, OTIMYAIOIINMHU €ro
Havasio u KoHel. Hanpumep, y4acTku TpyOOIpOBOIHON CHCTEMBI, TOKa3aHHOW Ha Puc. 3.1,
obo3Hauvarorcs: 1-11, 11-12, 7-11 u T.1.

ITepBOe YMCIIO COOTBETCTBYET HAYAIY Y4acTKa, OT KOTOPOTO BEACTCS HyMEparlus
TOYEK JeNIeHUS] Ha CeUCHUS-IETAM-3JIEMEHThl. DTO YHCIO JOJDKHO OBITH He Oolblie
YHCIIa, OTIINYAIOIIETO HOMEp y37a B KOHIIEBOM CEYEHHHU Y4acTKa.

CeueHus JieJICHHs yUacTKa Ha dJIeMeHThl, o6o3Havarorest unciaamu 0, 1, 2, ... (cm.
Puc. 3.2, cunue uudpsi). DeMeHT 0003HAYAETCS YUCIIOM, COOTBETCTBYIOIIMM HOMEpY €ro
KOHEYHOT'O CEYEHHUS: HAIPUMEp, JUIA DIEMEHTa C HOMEpaMH Hauaja W KoHma I, i+l
KOHCYHBIM CEYCHHEM, i COOTBETCTBCHHO HOMEPOM 3JIEMEHTA SIBISIETCS ceueHue i+1.

Hunamuueckue cmenenu c60600bl — TAHEHHBIC W/WITH YTIOBBIC TIEPEMEIICHUS 110
3aJaHHBIM (WM CTEHEPHUPOBAHHBIM MPOTPaMMON) HANpaBICHUSIM B Y37aX HIH CEUCHHSX
YYaCTKOB, OTHOCHUTEIBHO KOTOPBIX pelIaeTcss mNpoOlieMa COOCTBEHHBIX 3HAYCHUH —
OTIPEIENAIOT 3HAYUMBbIC COOCTBEHHBIC YaCTOThI U (OPMbI KOJeOaHUH pacyeTHOW MOJEIA
TpyOompoBoja. IMHAMHUYECKHE CTETIeHH CBOOOBI aBTOMATHYECKH Pa3MEIAlOTCsl BO BCEX
y3J1ax MoJieH (10 3 — B K&KAOM y371€) ¥ B BEIOPaHHBIX MOJIb30BATENIEM HIIM IPOrPaMMoit
(ITPE-ACTPA) ceueHHsIX y4aCTKOB.

O npuHIHMIAX CO3JaHUs PACUETHON MojeH cM. Takxke Obwee onucanue ACTPA-
HOBA’2023 ™ paznen Obwue nonoxcenus [132, pasmen 3].
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Puc. 3.2. Yuacmox-cynepanemenm mpybonposoonoti cucmemsvi. Hymepayus ceuenuii
(suzyanuzayus: ob6vEMHAs, 0Ce8As, pACCMAHOBKA MACC)
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“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

4. Cuenapwuii co31aHusI pacYeTHOI MoIeIH

Jns co3nanusi HOBOM pacdyeTHON MoJen HaKMUTE KiaBuily Hoswiii B MeHI0 Daiin UIN

COOTBETCTBYIOIIYIO KHOIIKY Ha MaHEeT! HHCTPYMeHTOB Cmandapmuas.

3anaiire Qbwue danHble paCUCTHOW MOJICIIH.

B mento Pedaxmop Wiu Ha OJHOMMEHHON NaHENIM MHCTPYMEHTOB BblOepure. /[obasumb

V4aACmOoK.

AnbTepHAaTUBHBIA CcHOCOO: B MEHIO Pedakmop WIM Ha OJHOUMEHHON IaHENU
HHCTPYMEHTOB BBIOEpUTE KOMaHAy Bcmasums demany , a 3aTeM IMyHKT Ipyoa (KHONKY
Bcmasumos_mpy6y). Tlpu ajabTepHaTUBHOM cHOCO0€ CO3JaHMSI MOJENH, OTKPBIBAIOLINECS
JUAJIOTH TIO3BOJIAT KOMIIOHOBaTh MOJIENIb M3 DJIEMEHTOB (IeTajieil) TpyOompoBosa,
BbIOMpas 3TH JIEMEHTHI, HAIIpUMeED, U3 06a3 NaHHBIX.
3anmaiiTe NaHHBIC TEPBOW JeTald ydvacTka, €€ (U3UKO-MEXaHMUYCCKHE CBOWCTBA U
TEOMETPHIO, BOCIIOJIb30BABIIUCH COOTBETCTBYIOIUMHU JAUAIOrOBBIMU OKHAMM U (WIJIN)
Ianenvio 6600a. Ecnu 3aJanHble B THATOTOBEIX OKHAX II0 YMOIYaHHIO apameTpsl Bac He
yCTpauBalOT, U3MEHUTE UX Ha HyxHble. IIpu nomomu 3aknanxu Jemanu Ha [lanenu esooa
BbI MOkeTe OTHOCTBIO 33/1aTh BCE XapaKTEPUCTUKH JICTAIH.

Jluanory, OpUeHTUpPOBaHHble Ha baszel Jannelx TO TpyOaM U XapaKTEpUCTHUKAM
MaTepuagoB, MOKHO MPOITYCTHTh, BOCIIOIb30BABIINCE KHONKOH Ommena, mnbo BHIOPATh
OTTyZa MOIXOIsIIe MaTepran u TpyOy. Takxke, MeeTcs BO3MOXKHOCTh IEpesl 3alaHueM
pacy€THOW MOJIENIM CAaMOCTOSTEIbHO c(hOpMHUPOBATH MOJIBb30BaTENbCKIE ba3bl JaHHBIX (CM.
Pedaxmuposanue BJI).

IlepBOoHAYaNbHO CO3JAHHBIM YYacCTOK COCTOMT W3 OJHOW JeTand, Uil Jo0aBiIeHHUS

Clienylomeil JeTanu HCIOJb3yHTe KOMaHAbl Bcemagumsb Odemany wnu  [lobasums

JononnumenvHvle _cmeuleHuss B MEHIO Pedakmop wnu Ha OJHOMMEHHOW IaHETu

UHCTPYMEHTOB. [leTanb WM cMelleHHe OyAyT H00aBIEeHBl K TOMY CEYEHHIO, KOTOPOE

OTMEYEHO YyKazaTelieM Ce4YeHHUs (KPEeCTHKOM) B TpadUueckoM OKHE C H300paKeHHEM

cxeMbl. ['eoMeTpuio OCeBOM JMHHMH TpPyOONpOBOJa MEHSHMTE C MOMOINBIO 3aKIAIKH

leomempus wa I[lanenu 6soda. Ilo ymomdanuto pobaBisieMass OeTalb Haclemyer

XapaKTePUCTUKHU NpeAbIaylei 3ananHoi Bamu. [Ipn HE0OX0MMOCTH BHECHTE H3MECHEHHUS

C MOMOIIIBIO 3aKJIa 0K [lanenu 6s800a.

Pexomenayetcs cieayromas MocaeI0BaTeNbHOCTD 3a1aHNs TeOMETPUH TPyOOonpoBoaa:

6.1. C nmomomipio 100aBIICHHs JeTalel 3aJaeTcsl FTeOMETPHsI OCEBOH JIMHUH C TOYKAMH e
m3oMa. ['eomeTpusi OCeBOW JMHHMHM MOXET OBITh HMIOPTHPOBaHAa W3 JPYTHX
pacuetHbix nporpamm win CAIIP cm. Hwmnopm. Taxxke MOXHO BOCHOJIB30BaThCS
JaHHBIMHA T€OMETPUH M3 APYroro anp mpoekta cM. Bemasumbs hpacmenm (umnopm
npoexKmos) .

6.2. B Toukax M3J0Ma, TaM, IJie 3TO TPeOYeTCs IO MPOEKTY, BCTABISIIOTCS OTBOJBI (THOBI,
KOJIEHa) C yKa3aHWeM paauyca u3ruba. [list 3TOro CIy)kuT KoMaHpaa Bcmasgumb
0me00 B MEHIO Pedakmop Wiy Ha OMHOUMEHHOH MaHEeNIn HHCTPYMEHTOB.

6.3. VYka3bIBaloTCS JOIOJIHHUTENbHbIE CEUCHUS (TOUKH PACCTAHOBKYU OIOP, IPYXKUH U T.II.)
P TIOMOIIM CMEMIEHHH W/Win J00aBleHUs JeTaneil (CM. COOTBETCTBYIOLIVE
KOMaHJbI 11.5). 3aJal0TCsl ONOPHBIE KOHCTPYKIMH, (IAHIBI, COCPELOTOUCHHBIE CUIIBI
u T.4. (3aknanka Ceuenus ua [lanenu 6600a). IlyHktel 6.3 n 6.4 MOXHO TIOMEHSTH
MeCTaMH B 3aBUCUMOCTH OT Balux IUYHBIX OPEIIOYTEHUH IPU 3aaHUK T€OMETPUHL.
MoryT noTpe0oBaThCs JOTOIHUTENBHEIE TaHHBIE U3 IYHKTa 9 (CM. nainee).
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Pabota ¢ rpaduueckum HHTEpPEHcoM

6.4. 3apmaroTcs apmarypa, KOMIEHCATOPBI, MEPEXObl, IEMEHTH HEKOIBLEBOTO CEYECHHS

(3akmaaka Jemanu Ha Ilanenu 6600a).
AHAJOTUYHO 3aJaI0TCS OCTANIbHBIE YYaCTKU pacyeTHON MOJEIH.
BBeauTe XapakTepUCTHKHU TPOMHHUKOB (maHenb Pedakmop, KHONKa Tpounux vy Ilanens
6600a 3aKiajiKa Yzen).
C mnomompio MeHI0 [anuvlie OTKOPPEKTUPYHTE MapaMeTphl CXEMbl M JOMOJHHUTEIHHO
3ajaiite, eciIM 3TO HEOOXOJIUMO, JaHHbIe JJIsi MOJENHUPOBaHHA TpPyOOIpOBOJIOB
OecKaHAIFHOM MPOKIAAKK B TPYHTE, TEMIEPaTypHbIE HCTOPHH, AOMOIHUTEIbHBIE CEIeHHS
Ul 33JaHUSl TUHAMUYECKUX (BUOPALMOHHBIX) BO3/ICHCTBUN, MATPUYHBIE CYNEP3IEMEHThI
JUIL  MOJETHMPOBAHUS IPHUCOSTMHEHHOTO K CXeMe o00OpyfoBaHHS WIM  JPYTHX
TpyOONpPOBOAHBIX cucTeM. [IpH BBINOJIHEHUH 3TOTO IYyHKTA, BO3MOXHO, IPUAETCS OISTh
00paTUThCS K MYHKTY 6 YKa3aHHOTO CIIEHAPHS.

[IpoBepbTe ycnmoBus 3akpersieHus: cxembl: ¢ nomousio [/K ACTPA-HOBA MoxHO
BBIITOJTHUTD PACUET TOJIBKO KUHEMAMUYECKU HeU3MeHAEMbIX CUCTHEM.
B pabore c BBOJOM HCXOAHBIX JaHHBIX Bam momMoryt oOIIMpHBIE BO3MOXKHOCTH
BU3yaIM3allMM 10 BHIOpaHHBEIM Bamy mapamerpaM, BKJIIOYAsh MOMCK KOJUIM3HH (MEHIO
Hannvie  TyHKT  Busyanuzayusi  ucxoOwblx  O0ammblx), pas’HOOOpasHble  CIIOCOOBI
pemakTupoBanus (MeHIO Pedaxmop), BKIOYas BO3MOKHOCTH OTKAaroB, Barr 3apaBblit
CMBICII M aHTelbcKoe TeprieHne. He 3a0biBaiiTe cOXpaHATh MPOEKT, YTOOBI HE MOTEPATH
pe3ynpTaThl Bamero kponoTauBoro Tpyaa.
Ecnu Bot ucnionamny m.it. 1-10, To nepexoauTe K BHIIOJHEHHIO pacueToB (MeHto Pacuem).
Pexomennayercst Hauunams ¢ pacuema no 6v160py ocnosnvix pazmepos (AETAJID) unu
Ha cmamuueckyio u uyukauveckyro npounocmov (CTAL]) nubo, i MOMOTHATEILHON
HWHTETPAIbHONW OLIEHKH aJIeKBATHOCTH PAaCUETHOW MOIEIH — € pacyema cOOCMmeEeHHbIX
yacmom u popm konevanuii (POPM).
IMonp3ysick MeHIO Pesyibmamul, OUSHUTE pPe3yabTaThl pacueTa. Ecmu  Komwmswmit
(HEIOMYCTHUMBIX TNEPEMELICHUH, CBHUICTENBCTBYIOLUIMX O CONPHUKOCHOBEHHH TPYO MpH
nehopmupoanun TC) M MPEBBIICHAST KPUTEPUEB ITPOYHOCTH HET, MOXKHO TPHUCTYIATh K
CIICAYIONIEMY HIary.
K nmaHHBIM y4acTKoOB m00aBbTe MHGOPMAIHIO, HEOOXOIUMYIO Ul pacdyera cOOCTBEHHBIX
yactor ¥ QopMm KoneOaHMI (aMOPTH3ATOpPhI, COCPEIOTOYCHHBIC MAaCChl, MAacCOBBIC
MOMEHTHl HWHEPUUH W JIHMHAMHUYECKHE CTENEeHH CBOOOIBI). 3aJaHHe aMOpPTH3aTOPOB
ocymecteisiercss B 3aknaake Ceuenus Ha [lanenu 6600a. 3ajaHue TUHAMHUYECKUX
CTeNeHel CBOOOJBI MOXKET OCYIIECTBIATHCS ABTOMATHUECKH, C WCIOJIb30BAHUEM MEHIO
Jlannvle IyHKT Asmomamuyeckas paccmanoska Macce v, Ipu He0OXOTUMOCTH, “BpyUHYO”
C MOMOIIBIO IYHKTA JuHamuueckue cmenetu c60000ul (llanens 6s00a 3axnanka Ceuenus).
3agaHue COCPEeNOTOUYEHHBIX MAacC M MAacCOBBIX MOMEHTOB HHEPIMH OCYILECTBIISIETCS B
3aknasnke Ceuenusi Ha [lanenu 6600a.
OueHnTe MPaBUIBHOCTh PACCTAHOBKM JUHAMHYECKUX CTEIeHed CBOOOIBI C ITOMOMIBIO
MIPOCMOTpa PacCTaHOBKU Macc (MeHIo [Jannbie yHKT Busyanuzayus ucxooHslx OaHHbIX).
IIpoBeauTe pacuyeT cOOCTBEHHBIX YacTOT U (OpM KoieOaHuil (cM. Pacuem cobcmeenbix
uacmom u ghopmoi konebanui).
Benute mH(OpManmIO AN HY)KHOTO AMHAMHYECKOTO pacuera (MeHIo [anuble MyHKTHI
Ceticmuueckue 6o30eticmeust, Bubpayuonnvie 6o30eticmaust, JJunamuyeckue 6030eUcmaust).
[IpoBennuTe HYXHBI AWHAMHUUYECKHH pacueT (cM. Takxke Pacuem Ha celicmuuecKkue
6o30eticmeus, Pacuem na subpayuonnvie gozdeticmeusi, Pacuem na Ounamuuecxkue
6030eticmausl).
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Iocie ycnenrHoro nNpoBeAeHHs JI000T0 M3 PACUeTOB TOCTYIIHBI BCE PE3YIIbTATHI IO HEMY:
BU3yanu3allus M aHUManus, Gainbl TEKCToBOro ¢opMara M BBIBOA PE3YIbTaTOB B
TabmmaHOM Bue (MeHIO Pesyvibmamot).

TeMmnepaTypHoe TIOJIe, CTATHYECKOE W CEHCMHUYECKOe HampsHKeHHO-aehopMHUpOBaHHOE
COCTOSIHHE, CTaTHYECKYIO, IHMKIMYECKYI0, CEHCMHYECKYI0 IPOYHOCTh H TPENeTbHYIO
Harpy3Ky Juis HaunOojiee HArpy>KeHHBIX Jeranedl (B TOM 4HCle aBTO(PPETHPOBAHHBIX)
MOXHO YTOYHHTH C IOMOIIBIO pacyeTa METOIOM KOHEYHBIX dyemeHToB (MKD) B
MIPOCTPAHCTBECHHO-000JIOUEYHON /WM TpeXMepHOW mocTaHoBKax B cpeae ACTPA-
CTAIHO (cm. taxoxe MKD pacuém snemenmos ACTPA-CTA/HO).

Ecnu npu 3agaHuy MCXOIHBIX JaHHBIX OBUIM JOMYIIEHBl HETOYHOCTU W/MIIHM OIIMOKH, IPH
3amycKe pacuéTa Wid NPH aKTHBAIlMU MYHKTa [Iposepra dannblx MEHIO Janble BBITAIOTCS
JUarHoOCTHYecKue coobuieHus o6 atom. Ha mpenynpexneHus Hago oOpaTHTh BHUMaHHE, a
OMMOKH HEOOXOTUMO UCTIPABUTD, MTOCIIE YETr0 OBTOPHUTD 3aITyCK pacyeTa.

5. Pabora c rpa¢uyeckum uHTepeiicom
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Puc. 5.1. nemenmul epaghuueckozo okna
I'paduueckuii uHTEpdEiic npenHazHaueH i padboThI nosk3oBarens B cpeae IIK
ACTPA-HOBA u BKIIIOYAET CIEYIOIIE OCHOBHbIE 3JIEMEHTHI:
1 — Ocnosnoe menio
2 — oOnacte IlaHeneid WHCTPYMEHTOB (30HA 3aKpeIUICHHs) MpeAHA3HAYEHA IS
pa3MelieHns naHeleil MHCTPYMEHTOB ¢ HauboJiee 4acTo ynoTpeOIsiFonMMucs QyHKIUIMA
MIPOTPaMMBIL.
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Pabota ¢ rpaduueckum HHTEpPEHcoM

3 — rpaduueckoe OKHO;

4 — Ianensv 68004,

5 — okno Coobwenus,

6 — o6nacTb HaaIUCeH (BU3yaIU3UPYEMbIX IAPAMETPOB);

7 — T00aNbHAS IPSIMOYTOJIBHASI CHCTEMA KOOPIMHAT;

8 — o6macTh HaamMCeH (BepCHst MPOrpaMMBI, HOPMBI pacueTa M Ha3BaHHE OOBEKTa);
9 — nBeTOBad IIKAIIA;

10 — pa3nenuTelb 3KpaHa;

11 — nBoiiHas uepTa;

Kaxnapiii u3 snemeHTOB rpaduueckoro uHrepdelica uMeer csou QyHkuuu. B
HEKOTOPBIX CiIydyasX (QYHKIMH MOTYT JyOJIMPOBATHCS, @ COOTBETCTBYIOIIUE UM OIlepalliuy
MOTYT BBI3BIBATHCS PA3IMYHBIMU CIIOCOOaMH W3 pPas3iIM4YHBIX 4YacTed uHTepdeiica
(Hampumep, U3 OCHOBHOTO MEHIO M MaHellel nHCTpyMeHTOB). KpaTkoe onmcanue Kakaoro
00bEKTa MPUBEIEHO HHUXKE.

Ocnoenoe menio COCTOUT U3 BOCbMU MeHI0 (Dain, Jannvie, Peoaxmop, Pacuem,
Pesynomamut, Bud, Okno, [Homown (?)), copepkaliux CrpymninupoBaHHbIE B HUX KOMaH/IbI
I[NIK ACTPA-HOBA.

Ob6nacte [laneneu uncmpymenmos (30Ha 3aKpeIICHUs) INpenHa3HaueHa JyIs
pa3MelieHuss Ha HeW TaHeJled WHCTPYMEHTOB, MPEICTABISIONMX CO00H HaOOpbI
MUKTOIPaMM, C TIOMOUIBIO KOTOPBIX BBI3BIBAIOTCS HaWOOJIee 4YacTo YMOTPeOstoumecs
koMmaHbel. O0NacTh NaHelel MHCTPYMEHTOB MOXKET OBITh 3aIlOJIHEHA MOJIb30BATENIeM, KaKk
CTaHIAPTHBIMHU MAHEISIMH HHCTPYMEHTOB, TaK U UM K€ CO3[]aBaeMbIMHU, CM. IYHKT [lanenu
UHCIPYMEHMO8... MEHIO Buo.

B epaguueckom oxme BeoyTCs OCHOBHBIE OIEpallMM 110 CO3JAHUIO U
PEIaKTUPOBAHMIO PAacYETHON MOJEIH, MPOBEICHUIO pacu€Ta U MPOCMOTPY PE3yJIbTaTOB B
TEKCTOBOM U rpa)HuecKoM MpeICTaBICHHH.

Ianenv 6600a TpenHa3HAUYeHa U TPOBEICHUS OCHOBHBIX OINEpalMid IO
CO3JIaHMI0 PACYETHOM MOJEIHM, TAaKUX KaK [IOCTPOCHUE TEOMETPHH U  3a/IaHHe
XapaKTePHUCTHK JAeTanell TpyOOIpOBOJHOM cUCTeMBL. [lanenb 6600a MOKET PacIoNiaraTbest
KaK CIpaBa, TaK ¥ CJieBa OT rpa)uuecKoro OKHa.

OxHo Coobwenus TpeqHAa3HAYCHO MJsI BBIBOJA TEKCTOBOW JHATHOCTHKU IO
pacu€THO MozenH B mpoliecce e€ co3maHus, pacuéTa U mpu aHaIn3e pe3yabTaToB. OKHO
MOXET PacloaraTbCsi CBEPXY WIN CHU3Y epaghuueckozo oKHA.

Obnacmv Haonucell (8u3yanu3upyemvix napamempog) — o0IacTb B JICBOM
BEPXHEM Iy Tpa()u4eckoro OKHa, B KOTOPOH BBIBOJSTCS Ha3BaHUS BU3yaJH3UPYEMBbIX Ha
pacdéTHOI MoeNr nmapamMeTpoB (MCXOJHBIX JaHHBIX MIH PE3yJbTaTOB PacuéTa).

Inobanvnas npsamoyeonvhas cucmema KoopouHam — BU3yalIu3alus oOcei
r00aTbHON CHCTEMBI KOOPAMHAT pacuéTHON Mozenu. M300paxeHre KOppeKTUpYeTCs: IpH
ornepanusaX MaHUYJIUPOBAHUS N300pPAKCHHUEM.

Obnacms Haonucell (8epcusi NPOSPAMMbL, HOPMbL PACHema U Ha36anue 00beKma)
— 00JIaCTh B JICBOM HIKHEM YTy rpa)u4ecKoro OKHa, B KOTOPOil oToOpakaeTcs Bepcus
nporpammuoro komruiekca ACTPA-HOBA v uHpopMaiysi, BHOCHMAas TOJIb30BaTeIeM 10
kenanuto B moyie Obwvexm (cM. MeHto [anuvie, nogmeHio Obwue Oawnnvie, 3aknanaka O
npoekme...)

L]semosas wikana pacnonaraeTcs B IpaBOM BEpXHEM YTy TpadMuecKOro OKHa U
CIY)KHT Ui OTOOpaKSHHUsSI MapaMeTpOB HMCXOTHBIX NaHHBIX WM Pe3yJIbTaTOB pacyéra.

Mocksa, 2023 27
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JlnanazoHbl

I[BETOBOM IIIKAJIBI
Hacmpotixa mabauysl yeemos..., MEHIO Buo.

NIEpCTaCKUBaHUA MAHCIN IIPU ITOMOIIN MBIIITH

CeaHc pabOTBI ¢ KOMILUIEKCOM

MOT'YyT HAaCTpaumBaTbCA IIO0JIB30BATCIEM, CM.

ITyHKT

Pazoenumens sxpana npenHa3HAYEH JUIS PErYJIMPOBKH COOTHOIICHHS rabapuToB
rpaduueckoro okua u okaa CooOuieHus.
Heotinas wepma — 001acTh Ha NMaHEIW MHCTPYMEHTOB, MpEIHA3HAYCHHAs IS

VYcioBHbIE HM300paKeHHs  DJIEMEHTOB-JeTaneld  TpyOONpOBOJHONH  CHCTEMBI
(TouHee — Mojenw) mpH TpadUUEecKOM OTOOPAKEHUH TMPEICTABICHBI B CIEIYOLICH
TaOJIHILE.

No W300pakeHue Onement ACTPA- Onucanue/
3 3D monens oceBast MOJIENb MOJISNIN IpUMEYaHHe
Orpanndenue
1 3ameMisronas BCEX JIMHEHHBIX
' omopa (MepTBas) U YTIIOBBIX
MepeMeleHHM
S
HenonsmxHas
OrpaHuyeHue
oropa o
2. 1 . BCEX JIMHEHHBIX
(HenoABMKHBIH .
nepeMeneHn i
IapHup)
OrpanuyeHue
Ornopa ckobKeHHs /
3. BEPTHKATBHBIX
KaueHHs .
nepeMeneHnit
OrpaHuyeHue
4 HanpaBJ’[ﬂ}OH_[aSI BCPTUKAJIBHBIX U
' oropa OOKOBBIX
TepeMeCHHA
T Orpannyenue
. MepeMeIeHUN
5. . XKecTkas mogsecka PEMEIIL
. BEPTUKAJIBHO
BHU3
[IpyxunHas IlonBecka Ha
noaBecKa OJTHOM TAATe
(OCT, MBH,
CHELIPYKUHBI
6. BHUIINOT,
LISEGA,
MOCTOSIHHOTO IToxsecka,
yCcunus, UMCeromas A1B¢
OJTB30BATENS) unu Gosee TAr.
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Pabota ¢ rpadudecknm naTepheiicom

H300paxenue Onement ACTPA- Ormucanne/

Ne
3D monens oceBast MOJIENb MOJIEIIN MpUMEYaHHe

Omnopa ¢ ofHo#
TATOU
IIpy>xuHHas onopa
(OCT 24.125.165-
01, OCT

108.275.69-80,
TI0JIB30BATEJIs)

Ornopa ¢ 1Byms 1
Ooutee TSTaMu

KonxkperHsrit
BUJI OIIOPBI
3aBHUCHUT OT
3aaHHbIX

XapaKTepUCTUK
OIIOPBI.

Onopa o61ero Buga

Bocnpuanmaer
TOJILKO
JTMHAMAYECKHe
Harpy3K#

AmopTH3aTop

Bocnpunumaer
TOJIBKO
JVHAMAYECKHe
Harpy3Ku

10. Hemndep

3D-monens
OTpaxkaeT
peanbHbIit
JuameTp TpyOsbI

11. TIpsimas TpyGa

Brrnensiercst ot
CCUCHUsSI HaYaIa
BCTaBKH OTBOJIA
OtBon JIO CEYEHHS ero
(Tub, KOJIeHO) KoHIa. Mmeer
CCUCHHUE
cepeinHbI THOa
(BcTaBnsgercs

12.
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CeaHc pabOTBI ¢ KOMILUIEKCOM

No W300pakeHue Onement ACTPA- Omnucanne/
- 3D monenb oceBasi MOJIEIb MOJISNIN pUMeYaHHne
IIPOrpaMMOM
aBTOMATHYECKH)
Brinensercs
Tpoiinuk (cBapHOH, LIBETOM OT y371a
13. C HaKJIQJIKaMH, JI0 CepeAnHbI
LITaMIIOBaHHBIH,..) OmmKanreit
JIeTalIn
. Brinensercs
TpoitHuK KaK neTanb
. LBETOM OT y3J1a
(cBapHoii, ¢
14. JI0 HaJaja
HaKJIaIKaMH,
M MPUMBIKAIOMINX
IITaMIIOBAaHHBIH,..) .
JeTanen aeranu
B Konuuectso
Kommnencarop
N roppoB Ha
15. (JIMH3OBBI,
N U300paKeHUH —
CUIb(OHHBII,. . .)
YCIIOBHOE
Pazmep (nmHa)
i Iepexon(uuk) U300paKeHUs
16. . (KOHLIEHTPHYIECKUA, COOTBETCTBYET
SKCHEHTPUYECCKHI ) (hakTrueckon
JUIMHE TIepexoia
Pazmep (nmHa)
“Apmatypa” n300paKeHUs
17. 5 (knamaH, BEHTHIIb, COOTBETCTBYET
3 3aJIBUKKA, . ..) (hakTHueckon
&
JUTHHE apMaTypBbl
\ Pasmepst
“Apmarypa” n300paKeHUs
18 C IPUBOJOM COOTBETCTBYIOT
. &
(xJamaH, BEHTHIb, JUTHHE apMaTypbl
. =5 3aJIBUKKA, . ..) U LIEHTPY Macc
T IpUBOAA
3anaercs
et OneMeHT
MIPUBEICHHBIMH
HEKOJIBIIEBOTO
19. JKECTKOCTHBIMH
3 (TIpOU3BONIEHOTO)
e XapaKTePUCTHKA
CCUCHUSI
MU CeUeHHs
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Pabota ¢ rpadudecknm naTepheiicom

W300pakeHue Onement ACTPA- Onucanue/
3D monens oceBast MOJIENb MOJICITH MpUMEYaHHe
MoxxHO

B mo6oMm
dranery
CEeUeHUNU
. YCTaHOBHTH

Ne

20.

21. JIHuIIE/KphIITKa TOJIEKO B
KOHCOJBHBIX

y371ax

OoecnieunBaer
a0COJIIOTHO
“XKecTkwuit snement” JKECTKYIO
(BcTaBka) HEBECOMYIO
CBSI3b MEXKIY
CeUCHUSIMU

22.

IIpumeyanue: [IBeT yci0BHOro n300paskeHUs HIIEMEHTOB MOJENU TPyOoIpoBoIa
HAacTpamBaeTcs, a MX pa3Mephl B OCEBOH MOAENM MOTYT MacIITaOUpOBaTbCS WM HE
MacIITabUpOBAThCS 110 BEIOOPY MOIB30BaTelst (CM. MEHIO Buo).

IIpu rpaduyeckoM OTOOpPaKEHUM pPACUCTHOH CXEMBI MM BU3yalu3aluu
Pe3yIbTaTOB MOXKHO HCIIOJIB30BaTh CIEAYIOIINE CIIOCOOBI I paboThl ¢ rpadHuecKiM
OKHOM:

o Kuomnku naneau Buo (cM. aHellb KHCTPYMEHTOB Buo);

o KonmexcmHoe meH!0, BBI3BIBAEMOE ITPABOH KIIABUILIEH MBIIIH (CM. HHXKE);
e KomOuHanuy KiIaBuIl Ul MaHHUITYyJIMPOBAHUS N300paskeHUEM (CM. HIDKE);
e [lynkT Budwul MeHIO Buo.
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KoHTeKkcTHOE MEHIO

KoHTekcTHOE MEHIO BBI3BIBAETCS MICITYKOM HpaBOﬁ KJIaBUIIIM MBIIIK B
I'paghuueckom oxne
MlcxogHbIA TPySsonpoBog,

[
& oTkaT anA BMacs
Biael b

@ [opopoT
gt Meperoc
 OF MacwrabupoBariie
& zyMmrposarie paMkold

K’!@ BHIBOp AeTanad
-

Y

ACTPA-ABC'2017 (201705)

OnucaHyre NyHKTOB MEHIO CM. MEHIO Buo.
CM. Takxe naHesb HHCTPYMEHTOB Buo.

KomOnHanuu KJaaBuIl st MaHMIIYJIUPOBAHUSA n306pamenneM

e Ctrl + npasas knaguwia meiuy — BpalieHue n300paxxeHus

o Shift + npasas kiasuwa mvluiy — NEPEMENICHAE H300paKEHHS

e Ctrl + Shift + npasas knasuwa mviuiy — MacIITAOMPOBAHUE U300PAKEHUS

o [lepemewjerue Mblu NPU  HAXCAMOU 1€6OU Klasuuwie — 3YMMHPOBAHHE
n300paKeHus

Onucanue QyHKIMA BbIOOpa JeTanel (Y4acTKOB, CEYCHHUIT) CM. MYHKTBI Bbibop
demaneil, Bvibop yuacmkos, Bvibop ceuenuii, Pacuupennulii 6b100p MeHI0 Pedaxkmop.
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Pabora ¢ TeKCTOBBIMU JIOKyMEHTaMH

6. PaboTa ¢ TeKCTOBBIMU JOKYMEHTAMHU

£ ACTPA-ADC '
Maitn  Peapaktop Bua OkHO 7

OTO MEHIO MOSBISACTCS, €CJIM aKTHBHPOBAH TEKCTOBBIH JOKYMEHT (Hampumep,
npu npocMoTpe (aiinoB Mcxoduvix dannvix B MEHIO /lanHbie WM B MEHIO Pesyibmamot).
B TEeKkCTOBOM [OKYMEHTE HOCTYMHbI cTaHzapTHbie WiNndOws-QyHKIMH KONMUPOBAaHMS H
noucka. BHeceHue U3MEHEHUI! B TEKCTHI HE IPEyCMOTPEHO.

Metto @atin u Okro UMEIOT CTaHIapTHBIN B (cM. Mento @aiin u Okno).

ITynkTel MeHIO Pedakmop u “ropsdde” KIABUIIM IPH paboTe € TEKCTOBBIM
JOKYMEHTOM IIpeICTaBICHBI HIKE.

Pepaktop | Bua OxkHo 7?
]

OTMeHUTL Ctrl+2Z2
KonupoeaTtb Ctrl+-C
& BbipezaTb Ctrl+X
B BcraenuTb Ctrl+Vv

Yaanutb Del

Bbiagenute Bce  Chrl+A

# Haiitn... Ctrl+F
Haiiti aanee F3

TeKCTOBBI JOKYMEHT OTOOpaXkaeTcss MIpH(TOM, Ha3HAYCHHBIM B HAJIOTE
Hacmpotixu. OH MOXeT ObITh U3MEHEH MPH HCIONB30BAaHUU MYHKTA [[lpughm B TaHHOM
MeHIo Buo.

Bua | OkHo 7

LlpugT...

MaHenm MHCTPYMEHTOE. ..

ITpu 5TOM NOSIBUTCS cTaHaapTHBINA quanor Windows st BeiGopa mpudra.
Mysxr [laneau uncmpymenmos... TpH paboTe € TEKCTOBBIM JOKYMEHTOM
BbI3bIBAET TOT XK€ AUAJIOL, YTO U [lanenu uHcmpymMenmos... MEHIO Buo 0CHOBHOI'O MEHIO.
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7. OcHOBHBIE CBeIeHHA 0 BBOJIe TaHHBIX paCHETHOﬁ moaesu. [laneas BBoga

IMTapameTps! TpyOOIpoBOAA pa3ieNeHbl IO KATETOPUSIM:
TapaMeTpsl Bcel pacd€THON MOen,

rapaMeTpsl, 3a/1aBaeMble JJIs IeTajlei;

napameTpbl, 33JJaBaeMbIC B CEUCHUSIX WK y3J1ax;
mapaMeTphl, 331aBaeMbIe TOJBKO B y3JIax;

Ilanenv _6600a mpenHa3HAueHA IJIs BBOJA U PEJAKTUPOBAHMSA JAHHBIX, KPOMeE
JaHHBIX Bcel pacuéTHoil Mogenu. [TapameTphl Bcel pacu€THOM MOAENHU 3a1al0TC B MEHIO
Jannvie — 3axnanka Obwue dantvle

BriOpaHHBIe MM YCTaHOBJEHHbBIE IO “‘YMOSYaHMIO” €IMHHIBI U3MEpeHHs (CM.
MeHI0 Pauin 3aKknanka Hacmpotuiku) OyyT 0ToOpaxaThes MpU 3alaHUU UCXOJHBIX AaHHBIX
pacueTHOI MOJIEITH )

B naHHOM JOKyMEHT€ IpH OINKCAHUM BBOJUMBIX NapaMeTPOB MEPEUUCISIIOTCS
TOJIBKO HEKOTOPBIE M3 IOCTYIHBIX €JUHULl H3MEPEHHUS.

Ilanens 6600a COOEPIKUT CIENYIOIIUE 3aKTAAKU:

[eara. CeyeH. I Teranu I Y=en I
Q
(] — 3aKJjiagka [eomempus — 3aKjIaKa MpcaHa3HadYCHa 11 BBOAA H
PEIaKTHPOBAHUS IEOMETPUH OCEBOI JIMHUY TPYOOIIPOBOAA,;
CeueH
o — 3aKJiagka Ceuenue — 3aKjIagKa npeaHa3HauyCHa JId 3aJaHus OTIOPHBIX
KOHCprKI_II/If/i U pslia ApyTrux 3JI€EMEHTOB, B BLI6paHHLIX CCUCHUAX UITU y3ﬂax;
HeTani
L] — 3aKJIaaKa Qema}zu — 3aKjIaJKa npeaHa3HauCHa Il Ha3HAYCHHUS TUIIa

neranu TpyOorpoBoga (Tpy6a, apmarypa, KOMIEHCATOp M T.1.) M PENAaKTHPOBAHUS HX
JIAHHBIX;

Uzen
° — 3aKJafka Y3en — BBOJ M PEIaKTHPOBAHHE DIIEMEHTOB, 33/]aBAEMBIX

TOJIBKO B y3J1aX (TPOMHUKY, KPBILIKY/JHUILA).

BbI0op y4acTKOB, NeTajgeid M CEYCHHH OCYIIECTBISACTCS B IpadHueCKOM OKHE
yKa3aHHEM KypCOPOM MBIIIH Ha HY>KHOM 3JIEMEHTE Pacu€THONU MOJENIM MM IPH IOMOLIH
CITHCKOB Ha ITaHENIN HHCTPYMEHTOB Hasueayus.

Toka3aTh WM CKPBITH [1anens 6600a MOKHO C TIOMOIIBIO KHOTKM 1 Ha maHesu
UHCTPYMEHTOB Cmandapmuas. YOpatb Ilanens 6600a TakKe MOXHO, HaXKaB Ha HeH
xuonky .

Ianens 8600a MOXeT OBITh IPHUKpPEIIIEHA K JIEBOMY HIIM IIPAaBOMY Kparo SKpaHa
wy OblTh “mnaBatomneil”. J{ns otkperuieHust [lamenu 6600a IBakKAbl HaKMHUTE JIEBOM
KIaBUIIEH MBINIM 110 ABOWHOW IMHHM CBepXy maHemu. JlIs 3akperieHHs IaHeITH
nepeHecuTe €€ JIeBOM KJIaBUILEH MBIIIU K HYXHOH 4acTH 3KpaHa M OTIyCTUTE KIIABUILY.
BBl MOXeTe H3MEHUTH pa3Mephl ITaHENIN WITH €€ KOJOHOK.

Haxarne xuonku B i B creBa or massamms myHKTa 3aK1afKi mO3BOJSET
CBEPHYTh (EE| ) unu passepHyTh (H) mons nis 3anonHenus uam mpocMoTpa MHGOPMALIHH.
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OcHOBHBIE CBC/JICHUS O BBOJIC TaHHBIX. TTanens BBOJA

Teom, I Cever, Astam | ¥sen I
[& B|wm[se|#]|=|
Tpyba (1) El
H Cevenme
Hapy+HIml OHameTh 2133.6 M
To upaia ©TEHRH 1z hoicd
TOIT¥CK Ha ¥TOHEHME 1.2 picd
Toupeia M0N0 &0 T

B Moromss: sec

Marepiana 6.159328 rH/n
Mpomymra o wH/m
H=omarpom 0.730874 mH/M
CyImMapHEDT 7.72443 wH /M
H pacnp HATPY3KA
Brbop 13 BI >
H MaTepssan 12X1EBH1OT
B Lirmooxa
[H Harpysxa
H Koatisopenrm
BecKaHANbHAS NPOKIAfEA Her

BBoJ 1aHHBIX MOXKET OCYLIECTBISITHCS HECKOJIBKIMU CIIOCOOaMMU:
e BBoJ 3HaY€HHUs IPU MOMOILHU KJIABUATYPHI.
e Bri0op 3HaUCHUS U3 IPeIaraeMoro CIucKa.
¢ Bri0op 3Ha4YeHMS IPH TOMOIIN JHAJIOTA.
s BBOAA MM M3MEHEHMs 3HAUCHMs YHMCIOBOIO IapaMeTpa CleqyeT HaKkaTh
JIEBOM KJIaBHIIEH MBIIIY B IIOJIE CIIPaBa OT Ha3BaHUs MapaMeTpa.
Hanpumep, aist 3aganus Temnepatypsl ucnsitanuii 30°C B none

H Homaramma

TemnepaTypa 0] «

BBOJUM 3HAYCHUC,

BH Homrrasama

TeMnepaTypa 20

n Ul COXpAaHCHUSI 3TOI0 3HAYCHUS HeO6XOﬂI/IMO BBIMTH U3 TOJA peaakTUpOBaHUA C
TIOMOLIBIO YKa3aTECJIA MBIIIW WJIM HAXKATh KIIABUITY Enter.

H HomerrasmMsa

TeMIepaTypa

ITpu BBOmEe OMmMMOOYHBIX NaHHBIX B [lanenu 8600a, TOSABISAETCS BCILIBIBAIOIIEE
co00IIIeHHe B CUCTeMHON 00iacti yBenomenuit (3Hauok ACTPA-HOBA E Ha IaHeIn
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HHCTPYMEHTOB ‘“‘systray”) mporpammsel. llpn 3TOM mpenpimyiiee 3Ha4YeHHE 3a/1aBa€MOTO
napaMeTpa COXpaHsIeTcs.

ﬂ. Tpyba

HapyleHie aManazoHa
3HadeHe = 0

RUlEIRY=

IIpu BeIOOpE 3HAYEHUS U3 IPEATIAraeéMoro CIHCKa HAKMHUTE KHOIIKY W

Oa

HECTHROCTE HEerm 114.1 KH/ m—

PaBouas Harpyska 10.4 KH w

" B ITOABUBUICMCS CIITMCKE BLIGepI/ITe Hy)KHLIﬁ ITYHKT.

R o o1 s

HECTHKOCTE LIEITM O2T 108.764.01-80

PaBouas Harpyska

MEH 049-g3

"CIOEITIp YV AMHEEL"

TPy EKHEE [TOCTOAHHODD YVCOMAMA
TpyEMHE TIONBSO0BATENR

IpyarHEl LISEGA

TpyEMHEE MOCTOAHHOTO yonaxa LISEGH

Jst BeIOOpa mity pacuéTa mapaMeTpa MpH MOMOIIH AUAJIOra HAKMUTE KHOIKY o
Y B MOSIBUBILEMCS OKHE BHIOEpUTE WIIM BBEIUTE HEOOXOIMMBIE JAaHHBIC

Wocrom o on 8]

B HEKOTOpBIX ciTydasx BO3MOXHO ajIbTEPHATHBHOE 3aJlaHUE 3HAUCHHS Yepe3 BBOJL
€ KJIaBUATYPbI U IIPU MOMOILU UaJIora.

H Ceuenne ~

H Noromoos pec

0.171044 EH/M

HaanMep, BEC MCPEXOJAHUKA MOXHO 3aJaTb BPYUYHYIO Y€pE3 I10JIC BBOJAA HIIN

HaXaThb B I10JIC 3HAYCHUA KHOIIKY j ’
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OcHOBHBIE CBC/JICHUS O BBOJIC TaHHBIX. TTanens BBOJA

a 3aTeM, B IIOSIBUBIIIEMCS OKHE, HaXkaTh OK.

[loroHHBIH BEC t4aTE pHAIa TPY... |_X_

L 0Kk ] [ OrmenHa ]

MnoTHoCTE
AT Epkana TRyt

B none Bec Mmamepuaia MOSABJIACTCS BBIMUCIICHHOC 3HAYCHHC.

9.51004e-08 |«

CM. Takxe paznen [lanens 8oda.

Mocksa, 2023
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8. Busyanauzanus pe3yabTaToB. OCHOBHBIE CBeIeHMS

Buzyanu3zanueii pe3yinbTaToB Ha3bIBaCTCs M300paKEHUE pe3ysIbTaTOB pacuéra Ha
pacu€THOI MozeNy (IPUBSI3aHHBIMH K JIETANSIM U CEUSHUSIM MOZIENHN) B TpahUIecKOM OKHE.

Buzyannzamms pe3yNIbTaToB pacuéra I03BOJISIET POCMAaTpPUBATH,
JEMOHCTPUPOBATh W aHAIM3UPOBATh PE3YJbTAThl pacdyéra ¢ HAIIAIHON NMPUBSA3KOH HX K
KOHKPETHOMY MECTY pacu€THOI Mojend, Kak A (parMeHTa pacyéTHOM MOJENH, TaK U,
JUIS Bcell Mozienu B LIENIOM — BU3yaIM3allys IIOJIHOM KapTHHBI paclpeeieHus Pe3yIbTaToB.

CoopmupoBaHHble B TpaduUUecKoM OKHE pe3ysibTaThl pacuéra BO3MOXKHO
COXpaHsATh B Buie (ailnoB m3zobpaskeHuil B pacTpoBoM dopmare (cM. MEHIO Buo, IyHKT
Konuposame usobpasicenue 6 6ygep). Buzyanusanus BO3MOXKHA B SAWHUIAX H3MEPEHHS,
3aKa3aHHBIX B MeHI0 @aiin, Hacmpotixu, 3aknanka FEounuywsr usmepenusi. Huxe
MIPUBOAMTCS NEPEYCHb BCEX AOCTYITHBIX BUOB PE3YJIBTATOB, UL KOTOPBIX IPEIyCMOTPEHA
BH3YaJIU3aIHs.

Busyanuzanus 1OCTymHa AUl CIIEAYIONIMX PEe3yIbTaToB pacyéra, M 3aBHCUT OT
BUJIa IPOBEAECHHOIO pacueTa, HaIU4Us 3JIEMEHTOB-AeTanell TpyOoIpoBoaa U BhIOpaHHOI
otpaciieBbix BeTBU U crangapra IIK ACTPA-HOBA:

e HesaBucumo ot BEIOOpa OTpacIeBoi BETBU U CTAHAAPTa pacuéTa:

e BhIOpaHHBIC HOMHHANBHBIE TONIKUHBI cTeHOK (ACTPA-IETAJID);

e nepememenns (ACTPA-CTALL, CEMCM, BUBP, IUH);

e ycuusa (ACTPA-CTAL], CEMCM, BUBP, [JUH);

e Harpy3ku Ha OIOpHBIE KOHCTpyKIMU U oOopynoBanue (ACTPA-CTAILL,
CEVCM, BUBP, INH);

e pesynbrarsl o npyxuHam (ACTPA-CTALY);

e cobOctBeHHbie Gpopmbl kosiebanuit (ACTPA-OOPM);

®  HaNpsOKEHHS.

e B 3aBucHMOCTH OT BBIOOpA OTPAC/IEBOIl BETBH M HOPMAaTHBHOI'O JOKYMEHTA:

e - obmas ycroitunBocts (ACTPA-HEOTEXUM [4], ACTPA-TEIUVIOCETbD
[6], ACTPA-MATHUCTP [9, 10]);

e - mecrHas ycroiunBocth (ACTPA-HE®TEXUM [4], ACTPA-MATUCTP

[°D;
e - moBpexaaemocts (ACTPA-HE®TEXUM [3], ACTPA-TEIIJIOCETS [5],
ACTPA-MATUCTP [7, 8, 9, 10]);
o - kommuectBo 1uKI0B (ACTPA-TEIUJIOCETS [5, 6], ACTPA-CB/ [11]);
- manpspkenust B m3osiimn (ACTPA-TEITJIOCETS [5, 6]);
- pacuért Ha pononHuTenbHbIe Harpy3ku (ACTPA-CB/I [11]);
- HeobxomumocTh aBTodperupoBanus (ACTPA-CB/] [12]);
- BbIOOp onTHUMaIbHOTrO AaBieHns apropperuposanus (ACTPA-CB/I [12];
- npoBepka oBasbpHOCcTH (ACTPA-MATHCTP [9]).

B mocrmporeccope st BCeX pe3yNbTATOB pacuéra, KpOME Harpy3ok Ha
OIOPBI/00OPYAOBaHUE M PE3yIbTATOB MO TPYKHHAM, MMEETCS JBa OCHOBHBIX PEXHMa
BU3YaJIHM3aliH — H30TIOJIS H SIIFOPBIL

38 HUILI Cra/lnO



Busyammsarms pe3ynsTatoB. OCHOBHBIE CBEJICHHS.

Hsonoxns.

Wzomons — obmactu Ha JeTalmssx pacuéTHOW MoOJEnH, B  KOTOPBIX
BH3yaJIU3UpyeMasi BeJIMYMHA MOCTOsIHHA. Kakaplid oTpe3ok (meranb) pacyéTHOW MOJCTH
3aKpallIUBaeTCsl AByMs LIBETAMH, COOTBETCTBYIONIMMH 3HAYEHHUSIM BH3YalM3UPOBAHHOTO
mapaMeTpa B Hayaje U KOHILE OTpe3Ka. I'paHuIla LIBETOB ONpelesseTcs IO CepeluHe
OTpe3Ka.

MOCT-CTAL MNepemeweHus g NCK (M), MacwTtas = 1.
3t1an 2. Boe Harpyzku B paSodYeM COCTOAHMM. 10219 I

Y
ACTRAAIC2017 (201708)

Mocksa, 2023 39



“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

MOCT-CTAL. MepemeweHmd g ICK (MM). MacwTtas = 1. MM
Jtan 2. Bce HarpyskW B paSoYen COCTOAHMM. }gg?g [ ]

94.84
§7.59
g0.249
7284
65.70
58.40

S o
i
R

=
&
<
i
w
ACTPAAIC 2017 (201708) #

Oniopei.

Onropsl — TpaduKy, TNOKa3bIBAIOIIME PACIPOCTPAHEHHE BU3YAIU3UPYEMOTO
napaMeTpa Ha pacu€THON MOJEIH. DMIOPbI CTPOSATCS CIEAYIOIUM 00pa3oM:

1. JIns kaxmoro otpeska (aetanu) pacu€THOM MOJENH, BU3YAIM3UPOBAHHOTO Ha
9KpaHe, OMPENeISIOTCS IBYXMEPHbIC dKpAaHHbIC KOOPAWHATHI Havaua M KOHIAa OTpe3ka. B
HaliIeHHBIX TOYKaX Hayaja M KOHIA CTPOSATCS HOPMAIM K OTPE3KYy B OKPAHHBIX
KOOp/MHATaxX. HampaBieHWe M IJIMHA HOpMajeil ONpeneNnsioTcss B 3aBUCHMOCTH OT
3HAUCHMH BU3yaIN3UPyEMOro apaMeTpa B Hadyaie H KOHIIE OTpe3Ka.

2. CtpouTcs 4eThIPEXYTOJIBHUK (BBIMYKIIBIA MM HEBBIMYKJIbIH), OrpaHHYCHHBIH
OTPE3KOM (JeTanplo) Ul KOTOPOTO BH3YAIU3HPYETCs MapaMeTp, MOCTPOSHHBIMH IO
KOHIIaM OTPE3Ka HOPpMaJIIMU U OTPE3KOM, COCTUHAIOIIUM HUX KOHIIBI.

3. TlomyuyeHHBII  YETHIPEXYTONBHUK  3aKpalllMBACTCSl  JBYMs  I[BETaMH,
COOTBETCTBYIOIIMMH 3HAUYEHHSM BH3yaJIM3UPOBAHHOTO MapaMeTpa B Hayale M KOHIIE
oTtpe3ka. ['paHKIa IBETOB OMPEACISETCS 10 CEePEIIHE OTPE3Ka.

4. Pa3mep 3mI0p 3aBUCUT OT MAaKCUMAaJIbHOTO rabapura MOJEIH U MaKCUMAJILHOTO
3HAUCHHUS] BH3yalM3HpPyeMoOro mapamerpa. [10Jbp30BaTellb MOKET pPEerylHpoBaTh pasMmep
SMIOP, CM. yHKT Pazmep oniop... B MeHI0 Buo.

Hanmnune 3akpacku (1. 3) ompexensercss BH3yalnu3aluedl Mojeian (CM. MYHKT
Penoep meno Bud): npu 0OBEMHOW BU3yanM3aldU 3MIOpa 3aKPalIMBACTCS, HPU OCEBOM
BU3yaJH3allMy [IBETOM KPACsTCs TOJIBKO pEOpa YeThIpEXYTOIbHIKA
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BI/ByZUH/BaLU/lﬂ Ppe3yIbTaTOB. OcHOBHBIE CBEJICHHUA.

MOCT-CTAL, Cunoeoii dgaktop Nz' (MCK).
31an 3. Mepexoa Wz paSodero B X0N0AHOE COCTOAHKE

-94.09
-104.14

ACTPA:ASC'ED‘I 7(2M7058)

MOCT-CTAL Cunoeoi dgakTtop Nz' (MCK). kH
3r1an 3. Mepexon s paSoduero B x0N0AHOE COCTOAHKME 3654 [ ]

N

Y
ACTPA-A3C'2017 (201708) é

B HEKOTOpBIX CEYEHMSX PAcYETHOW MOJENH BH3yaIU3UPYEMbIil Iapamerp
U3MEHSIET CBOE 3HAa4YCHUE CKaukooOpa3Ho. CKauoK B CEUYEHHH MOJEIH TPYOOIPOBOIHOM
CHCTEMBI BO3HUKAET B CICAYOIIUX CIIyJasx:
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e  pacmoJiaraeTcs OropHasi KOHCTPYKIHS, COCPeIOTOUEHHAs Harpy3Ka WM Macca,

® CTBIKYIOTCS ~ JeTald C  pa3IMYHbIMH  (PU3MKO-MEXaHWYEeCKUMH  W/WIN
TeOMETPHUYECKUMH XapaKTEPUCTHKAMH;

e IpsMONMHEHHas AeTajdb CTBIKyeTcs ¢ THOOM (pa3nuyHble MpaBUia 3aJaHus
MECTHBIX CUCTeM KoopauHar (cM. 3aknanka [IOCT nyukra Hacmpoiiku MeHro Patin) aist
MIPSIMOJIMHEWHBIX U KPUBOJIMHEHHBIX OTPE3KOB);

e 0oCh TpyOOmpoBOJa MEHsSET HampaBjieHHE (B M3JIOME U KOCOM CTBHIKE MECTHas
crcTeMa KOOPJHHAT MEHSET CBOI0 OPHEHTAIIHIO 32 CUET CMEHBI HAaIlPaBJICHHUS OCH TPYOBI);

Bonee HarnsgHO CKayky Ha 3IMIOpaxX BU3YaJTM3HMPOBAaHBI HA OTJEIBHOM ILUIOCKOM
(bparMeHnTe MOEIH TPYOOIIPOBOAHON CUCTEMBI C IIOKa30M 3HAYCHUH B CEUCHHSX

MOCT-CTALL Cunoeoi daktop Mx' (NCK). KM
3tan 2 (nonHas 1-pa). Boe Harpyaku B padoderm CoCTOAHWM ggiég
20751
16018
152.86
12653

98.20
i,/ L 1 3 4| 70488
6;260.95 9 ~72.29,269.76 4358

-261.38;116.14 4

ACTPA-T3C'2017 (201705)

Pexxumbl BH3yanm3aiiyi  pe3ysibTaTOB, XapaKTepHBIE T KOHKPETHBIX BHIIOB
pe3ynbTaToB, CM. NYHKTBl Busvamuzauyus nepemewenui, Busyamusayus ycunui,
Busyanuzayusa  nanpsocenuit, Buszyaauzayus  nazpysok na __onopwl/obopyoosanue,
Busyanuzayus pezyiomamos no npysicuram (CTAL]), meHto Pezyromamet.

Buzyanuzayus degpopmuposannoii cxemul.

Buzyanuzanus neopMUpOBaHHON CXEMbl — BU3yau3alusl pacuéTHOW MOJEIH C
y4€TOM BO3HHUKAIONINX B HEM MepeMeeHnid OT AeWCTBHS MPHIOKEHHBIX Harpy3ok. [Ipm
BU3yalIu3alluud  Je(OPMHUPOBAHHONH CXEMbl MOXET HCIONb30BaThCAd  MAacIITaOHbIH
KO03(QUINEHT — MHOXKHTENb, TOKA3BIBAOIINN, BO CKOIBKO a3 MEePEeMEICHU CXEMBI TIPH
BU3yaJin3anuu HU3MCECHCHBI 1o CpaBHCHUIO C BbIYHCIICHHBIMU MECPEMCIICHUAMU.
IMomp30BaTens MOXKET PEryNHpPOBAaTh MacITab MepeMeIleHUH, CM. MyHKT Macwimabd... B
MeHI0O Bud. Busyamuzanus nedopMupoBaHHOI cXeMbl BO3MOXKHA COBMECTHO C
BU3yalH3allie N30IUHUH, S0P, KOMIU3UHA U JOCTYITHA IS JIFOOBIX Pe3yIbTaToB, KpOMe
Harpy3oK Ha OIOpbl/000py10BaHHUE U PE3yIbTAaTOB MO MPYKUHAM.
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Hcxonnas cxema (BU3yalu3anus HedopmupoBaHHas cxeMma (BU3yalu3aLus
pe3ysbTaToB 0e3 yuéTa nepeMenieHui ) PE3YJILTATOB C YYETOM MEpEMEIICHHN)
MNOCT-CTAL, Mepemewerus e MCK (MM). wg'% MOCT-CTAL, Mepemewenus B MCK (Mm). 109M43
3tan 2. Bece Harpysku e paﬁouem COCTOAHUU. 10219 3tan 2. Bece Harpysku e pﬂGDHBM COCTOAHUA. 1021 9 -
9489 9489
8759 8759
8029 8029
7 72.99 72.99
65.70 10 65.70
58.40 Bl 58,40 B
51.10 51.10 8
4380 4380
3550 3550
29.20 29.20
21.90 21.90
1460 1460
7.30 7.30
0.00 0.00 B
¢ ' L L
! /%‘ ‘
w5y S
ACTPA-A3C'2017 (201705) é ACTPA-A3C'2017 (201705) é

Tokasz snauenuil 6u3yanusupyemo2o napamempa.

Hdust  mioObIX  pe3yabTaToB — pacyéra  MOXKHO — MOCMOTPETh  3HAYCHUS
BU3YaIM3UPYEMOTO  TIapaMeTpa B CeYeHHsX.  YToOBl  TONYYHTH  3HAYEHHUS
BU3YaIM3UPYEMOT0 TapaMeTpa B CCUCHHH, HEOOXOIMMO HaXaTh Ha HHTEpeCyrolee
CEUeHHE JICBOM KJIABUIICH MBIIIN NP OTKIIOYEHHBIX PEKUMAaX BbIOOpA W PeIaKTHPOBAHHS
(Buibop _oemaneii, Boibop yuacmkos, Bwvibop ceuenuti, Pedaxmuposanue s31emenmos),
peKUMaxX MaHHITYJIUpOBaHUs u3o0paxeHueM (cM. Koumekcmuoe menio). JIiisi CKpBITHS
BU3YaIN3UPYEMOT0 3HAYEHHS HY)KHO ITOBTOPHO HA)KaTh Ha HHTEPECYIOIEe CeUCHUE JICBOM
knaBumieil Mpimy. [Isl moka3a 3HaYeHWH BO BCEX CEUCHHUSX, HY)KHO BOCIOJB30BATHCS
myHKTOM [lokazame 6éce 3nayenus MEHIO Bud, Iuisi CHATHSL — QuucmKka 3HAYeHuil TOTO Ke
MEHI0O HWIM Haxare kimaBuiry ESC. KomuuecTBO 3HAa4YeHHH B CEYEHHH 3aBHCHT OT
BU3YJIH3UPYEMOTO MTapaMeTpa U peskrMa BU3yaTn3alnu:

o [lepemewenus: IpY MOKa3e BCEX KOMIIOHEHT — TPH 3HAYCHHSI, COOTBETCTBYIOLINE
MOCTYMATEIbHBIM TEPEMEIIECHHUAM, a MpU BKIOUEHHOW omnuuu Ilokasvlieams yenosvie
nepemewjenusi (CM. TIYHKT Busyanuzayus nepemeujenuti, MEHIO Pe3vabmambl) — IECTh
KOMITOHEHT, TPH TOCTymaTelbHble, TPH BpamarenbHbie. [IpH MOKa3e OTIAETBHBIX
KOMITOHEHT (cM. omuust Komnowenmuvi  nepemewjenuti, TYyHKTa  Buzyamuzayus
nepemewjenuil) — OHO 3HAUCHHUE.

Ipu Bmsyamusanuu nepememiennii B JICK B cedeHHH, KOTOPOM IOKa3aHbBI
3HAUEHHU, TOKA3BIBAETCS JIOKaIbHas cucrema kKoopauaat JICK.
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OﬂHa KOMIIOHCHTA Bcee KOMITOHCHTBI, BKJIIO4Yas yIJIOBBIC

717 7.7, 51.92.13.89
0.0029, 0.1373, 0.0036

Tpu TMHEHHBIX KOMIOHEHTBI B nokanpHOM cucTeMe KOOpAMHAT

7.17,51.92,13.89 717, -51.92 -13.89

0.002493, -0.13727, -0.00365

e Vcuaua: npu TOKa3e BCeX KOMIIOHEHT — LIECTh 3HAYCHUH (TpU CHIIBL, TpHU
MOMEHTa), JOTOJHUTENBHO, B CIyJae Mmokas3a ¢ OTKIoUEHHON onuueit Veurus ¢ I'CK (cm.
Busyanuzayusi  ycunuii, meHwo Pesyibmamel) BU3YAIM3HPYETCS JIOKaJbHAs CHCTEMaA
KOOPIHMHAT CEYEHUsI; CKauK! YCHIINI B CEYCHUH NP 9TOM He OTCIISKUBAIOTCS. [Ipy mokasze
OT/ICIBHBIX KOMITOHEHT (CM. omitust Komnonenmer ycunuil, MyHKTa Busvamusayus ycunuil) —
OJHO 3HaueHWe; B cCJIyJae CKadyka BH3YAJIM3UPYeMOW KOMIOHEHTHI YCWIHH B
paccMaTpuBaeMOM CEYEHHMH — JBa 3HAYEHHUs, NPUYEM, MEPBOE COOTBETCTBYET IIEPBOMY
9JIEMEHTY 110 X0y HyMepalllu yJacTKa, BTOPOE — BTOPOMY DIIEMEHTY.
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Bcee xommonents! B JICK Bce xommnonentsl B 'CK

11.02, 0.15,-10.15
0.09.13.08. 0.40

11.02, -0.15,10.15
0.04, -13.08. -0.40

OHa KOMITOHEHTa OJ1Ha KOMITOHEHTA CO CKAYKOM B CEYCHHH

11.02;-0.15

e Haepysku Ha onopHvie KOHCMPYKyuu u 060py0oganue: KOIMYECTBO 3HAUCHHI
3aBUCUT OT THIIA ONOPHIL:
- 711 MEPTBBIX, HETIOBIDKHBIX, CKOJIB3SIIIX, HAMPABIIIOIINX OIOP U OMOp OOLIEero BUIa
MTOKa3bIBAETCS IIECTh 3HAYCHHUH (CHIIBI 1 MOMEHTBHI),
- JUIA TPYXUHHBIX OINOp, JXKECTKHUX M CKOJB3SIIUX MOABECOK, aMOPTH3aTOPOB — TpPHU
3HA4YCHUS (CUIIBI).

Jnst HanpaBisomuX onop (KpoMe y3JOBBIX), 3HAUEHHST HATPY30K BBIBOJSITCS Ha
xéntom Qone. s onop CKOMB3AMIMX, HAMPABISIOMUX (KPOME Y3JIOBBIX), 33JJaHHBIX Ha
ydacTkax TpyOOIpoOBOJa, HalpaBlIeHHE KOTOPHIX HE COBMAJAET ¢ TIOOATBHBIMU OCSIMHU X
win Y win Z, npu nokaze 3HavyeHuil Busyanusupytorcst ocu JICK ceuenus. lns omop
obmero Buga u amoptusatopoB B JICK (kpome y3IIOBBIX), TpH TOKa3ze 3HAYCHUI
Busyanusupytores ocu JICK cedeHusi, Harpy3ku Ha OIOpBI OOILIET0 BUAA BBIBOISATCS Ha
KEITOM (poHE.

Ecnu omopa moboro Thma 3agaHa B y3jie, TO OHAa CUMTAaeTcs 3aJaHHOH B
ro0aJIbHOW CHUCTEME KOOPIWHAT, Harpy3kd Ha He€ BBIBOISATCS B TIO0ABHON cHCTEME
KOOpIWHAT, 3HAYEHHWs HArpy3ok He monakpammBamoTces xEénteiM U ocu JICK He
MTOKa3bIBAIOTCS.
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IecTh KOMIOHEHT (MEpTBast TPHU KOMITIOHEHTHI (KECTKas 1
HETIOJIBIDKHASI, CKOJIB3SIIIAs, NPY>KUHHAsS TOABECKHU, IPYKUHHAS
HanpasJsiouas, oo1ero Buaa) oropa, aMoOpTHU3aTop)

53.39.14.20.-4.72
26.71, 41.45,-214.29

10Ka3 3HaYeHuH Ha kEnToM (oHe noka3 JICK ceuenus (ckonp3siasi,
(HampaBmsIoIas 0Nopa) Ha HaTpaBJISIONIAs, ONIOpa) Ha OTPE3Ke,
orpeske, napawiensHoM ocsm 'CK | He mapautensaom ocsim T'CK X, Y, Z)
X, Y,Z nnu amoprtuzatop B JICK

e Bce ocmanvhvle napamempvl (HAnNpsAdiCeHus, KOI-0 YUKI08, Oeghopmayuu,
OYeHKU YCmouyugocmu u np.): OIHO 3HAYCHWE;, B CJydyae CKayka BU3YaIU3UPYEMOro
rapaMeTpa B pacCMaTpUBaeMOM CEYEHHH — JIBa 3HAYEHHs, MPUIEM, IEPBOE COOTBETCTBYET
IIEPBOMY D3JIEMEHTY IO XOJy HYMEpaluH ydyacTKa, BTOpPO€ — BTOpPOMY O3JeMeHTy. B
TPOWHHUKOBBIX CEUCHMSIX BBIUMCISIOTCS YETHIpE 3HAYCHUS BH3YaTH3HPYEMOTro MapameTpa
(3HaueHHE B TPOMHUKE M 3HAUEHHs B NPHMBIKAIOIIUX MPSAMBIX TpyOax). B stom cimyuae
BO3MOXKHO [[Ba CIIEHApHs BH3yaJM3allld, NEPBBIH — BCEra BU3YAIU3UPYETCs Mapamerp,
MOJyYCHHBIW B TPOMHHMKE (HAampuMep, HANpSHKCHUE), BTOPOW - BHU3YaM3UPYETCs
MaKCHUMaJIbHBII IapaMeTp M3 BCeX YeThIPEX, CM. onuusa MaxcumanvHoe 3HAYeHUe 6
mpotiHuKax, TyHKT Busyanusayus nanpsaicenuii MeHIo Pe3ynomamot
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OIHO 3HAYEHHE CKa4oK B CEUYEHUH

104.66

HanpsikeHus B mpUMBIKAIOINX K
Hamnpsxxenus B TpoiiHuKe TpOHHUKY TpyOax (BU3yaI3HpyeTcs
MaKCUMYM ISl TPOMHUKOBBIX CEUEHHH)

3HayeHus1 B BEIOPAHHBIX CEYCHUSIX COXPAHSIOTCS MPH PA3IMYHBIX MAHUMYJISAIUIX
C U300paKeHHEeM: TMepeBIKCHHE, 3yYMMHPOBAaHHE, IOBOPOT M T.O. (CM. TIIaHemb
HHCTPYMEHTOB Buo).

Jdnst OplcTporo aHamm3a pe3yJbTaTOB MOXKHO BOCIIONB30BAThCS (B PEKMME
BU3YaIH3alllK M30M0JIeH WK SII0p) KHOMKOM [Toxaz Min/max Ha maHeslu MHCTPYMEHTOB
Iocmnpoyeccop wnu TyHKTOM [lokaz min/max wmeHio Bud, TpH 3TOM KPYITHBIMH
LBETHBIMH CTPEJIKaMK Oy/IyT OTMEYEHbI COOTBETCTBYIOIIME TOYKU: MIN — CHPEeHEeBOMH, Max

— KpacHOH.

Macmtab u300paxeHHss BHU3yaIM3UPYyEeMOTro IapamMeTpa HaCcTpauBaeTcsi C
MTOMOIIBI0 KHONKK Macwmab... Ha TaHENH WHCTPYMEHTOB [locmnpouyeccop, WA
HacTpoikoi noamento Macwimab... MeH:o Buo,.

Jlama3oHbl W 3HAUEHHWS Ha [IKaje HACTPAaWBAIOTCS C IMOMOIIBIO KHOIKH
Hacmportixa mabauybl yeemoe Ha TAHENH WHCTPYMEHTOB [locmnpoyeccop WA ONIHA
Hacmpotika mabauywl yeemos... MEHIO Buo.
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9. Csoansle Ta0aunbl. OCHOBHEIE CBEIEHHUS

“CBomHble  Tabmuubl” TpegHa3HaueHbl It (OPMHUPOBAHUS  YJOOHBIX
MH(OOPMATHBHBIX TAa0IMI] WCXONHBIX MAHHBIX M pe3yIbTaTOB pacdeTa IO 3arpocy
nosp3oBaresiss. ChopMHUpOBaHHBIE M COXPAaHCHHBIC B BHJE (paiina TaGIHIBI MOXKHO 3aTeM
pOCMaTpUBaTh M pelakTHpoBath B mporpammax Internet Explorer, Opera, Microsoft
Office (Word, Excel), Open Office u nap. Bo3mokeH BbIBOA TaONWIl B EIHHUIIAX
U3MEpEHUs], 3aKa3aHHble B MeHIO Pailn, Hacmpouku, 3axnanka Eounuyvl usmepenus. B
JIEBOM CITHICKE AUAjora MepedncIIeHbl Bce JOCTYNHBIC TaOIHIBI, COAEPIKAIe UCXOJHbIC
JaHHBIC W pPe3yJbTaThl MPOBEICHHOro pacdera. CIMCOK TaONMI] 3aBHCUT OT BHJIA
MPOBEJCHHOTO pacyeTa, HAIMIHs dJIEMEHTOB-/eTanel TpyoonpoBoaa i BeIOpaHHEIx Hopm
pacdera. Ecim Ha3BaHMe TaOJIMIBI 3aKaHYMBACTCS MHOTOTOYHMEM, TO HPE/IIOIAracTCs
JOTIOTHUTENBHBII BHIOOP MapaMeTpoB
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CeoaHble Tabnuubl (CTALL) — |EI| x|

MexonHne naHHme =
MakcuManbHble nepeMeweHUA

MepeMemeHna No aTanaM...
BzaWMHble NepeMelueHUA TOPULOE

=] [

KOMMEeHCaTopoE. ..
XapakTepMcTUKM NPYXHHHDIX NOOBSCoK
XapaKTepUCTUKU NPYXWHHBIX CNop -

Harpyakun Ha onopni

Harpy3ku Ha XecTkne NogBeckKn

Harpy3ku Ha oGopynoBaHUE U KOHCTPYKLMK
Harpy3ku Ha naTpyGKku apMaTyphl

Yeunma no sTanam...

MakcuManbHbie HaNpAXeHWA No cucTeMe B
npAMbIX Tpy6ax

MakcuManbHble HanpaAXeHWA No cucTeMe B
oTBOgAX

MakcuManbHble HanpAXeHWA No cucTeMe B
TPOAHUKaX

MakcManbHbe HanpAXeHUA No
COpPTaMEeHTaM MpAMBIX TPyG...
MakcnManbHbBe HanpAXeHUA No
CcOpTaMeHTaM OTBOMOB...

MakcManbHbe HanpAXeHUA No
COpPTaMEHTaM TPOWHWUKOE...

HanpaxeHna B KoMNeHcaTopax
HanpaxeHua B TpORHMKaX... F
HanpaxeHua B nepexopax...

FanumaTusUAATL maaunan _I'
Hadop Tagnu rOpuenTaums

i . rp o Bbifop
HazgaHne |He BuiGpaHo - @ | KHintiHEs

€ AneGonHas

Plslt=i=Ijies YAV [TpHRAEHATE, |

Paamep Gymaru
[TPOCMOTR MNP NOMOLLIA ILeﬁer LI

[ PagtBaie Ha eTparils]

ilslejeE e el CoxparnTt 3aKpbiTh
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B mpaBoM cmucke auanora IOJb30BaTeNb (OPMHUPYET IepedeHb TaOJIHLI,
HEOOXOJMMBIX  IOJIB30BATENIO  JUI  MPOCMOTPA/COXpaHEeHHUs/pejakTUpOBaHus. Bce
BEIOpaHHBIE TAaOIHIBI OYAYT OTOOPaKEHBI B TOM K€ TOPSJIKE, YTO U B C(HOPMUPOBAHHOM
nojb3oBateneM crucke. [lopsaok pacrosiokeHus TaOinul B TPAaBOM CIHCKE MOXHO
MEHSITh, TIepeTaCKUBast Ha3BaHHE JICBOI KIIABUIIIEH MBIIIH.

IlepemecTuTh Ha3BaHWE TAOIMIBI U3 JIEBOTO CIIMCKA B IPAaBBIH MOXHO TpeMs
criocobamu:

e  IBa)KJbI HA)KAaTh JIEBOM KJIABMILIEH MBIIIM Ha3BaHKE TaOJIHIGI;
e [IepeTacKuBas Ha3BaHHE JIEBOH KJIaBUILIEH MBIIIY;

e  BBIJEIHMB HA3BaHHE, HAXKATh KHOIIKY .
Ecnu Tabnuia npexycMaTpuBaeT JalbHEHWIIMKA BBHIOOp, HAIIPUMED, COPTAMEHTOB
TpyO, TO MOSBUTCA OYEPEHOE JHAJIOroBOE OKHO Ul BbIOOpa. OTKOPPEKTUPOBATh BHIOOD
MOXXHO, OTMETHB Ha3BaHHE TaONWIIBI B IPaBOM YacTH OKHA, U JBAXIBI HIEIKHYB [0 HEMY
JIEBOW KJIaBUIIEH MBIIIU WU ITPH IOMOIIHM KHOIIKK Bsioop. Jlist nepemenieHus Tabiuis! U3

o o £
[PaBOTO CIIUCKA B JIEBBI MOXHO BOCIIOIB30BATHCS KHOIIKOM WM [IepeTaluTh
TaOJIMILy JICBOW KJIABUIICH MBIIIIH.

¥ -~
> ] KHOTIKA JUIs TIepeMeIeHHs BBIICICHHOW TaONMIBI U3 JIEBOTO CIINICKA B
IPaBbIH.

— KHOIKa JJIs TIepeMEIICeHUs BBIZCJICHHOW TaOJIMIbI U3 MPaBOro CIIMCKa B
NeBbIi (yIaJieHHe U3 CIIMCKa BRIOPAHHBIX TaOJIHII).

— KHOIIKa /IS TIEpEMEIIEHHs] BCEro CIMCKa TaOIWI] M3 IPaBOTO CITHCKA B
JIeBBIH (OUMCTKA TIPABOTO CIIUCKA).

Bce cBomHbie Tabmuipl GopMupyroTces A (GparMeHTa pacyéTHOW MOJAENH, B
YacTHOM cilydae, ()parMeHT MOXKET COJep)KaTh BCIO PAacU€THYI0 MOAENb (CM IYHKT
@pacmenmayus ¢ MeHO Pedaxmop). JInst 371eMeHTOB TpyOOIIpoBO/Ia, 3aJaHHBIX B y3JaX,
BBIBOJ] JAaHHBIX MPOUCXOUT B ClTy4ae, €CIIM y3eJ IPUHAUICKUT PparMeHTy.

Habop mabnuy — BbIOpaHHBI HAOOp TaONUI[ MOXXHO 3allOMHUTH II0Jl CBOUM
Ha3BaHHEM, HaXKaB KHOMKY /[obasumb.
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E CeopHbie Tabauub (CTALL) — |EI| X

WexonHbie naHHbe . | [MakenManbHbie HanNpAXeHUA No cucTeMe B
M nep TPOHHHKAX
MepememeHmn No sTanam... . Harpy3aku Ha onopnl

BzauMHHIe NepeMelleHNA TOPLOE Harpy3sku Ha XecTkue noaBecku
XapaKTepUCTUKN NPYXMHHBIX NOABECOK
XapaKTepHUCTUKN NPYXUHHBIX ONop il
Harpysku Ha 060pyAOBaHWE M KOHCTPYKLMM
Yeunua no s1anam...

MakcuManbHble HaNpAXeHUA Mo cucTeme B
NpAMbIX TpyGax

MakcuManbHble HanpAXeHUA Mo CUCTeMe B
0TBOAAX

MakcHuManbHble HaNpAXeHUA Mo COpTaMeHTaMm
NpAMbIX TPy6...

MakcHManbHbie HaNpAXEHUA Mo COPTaMeHTaM
OTBOMOE...

MakcHuManbHble HaNpAXeHUA Mo COpTaMeHTaMm
TPOWHMWKOB. ..

HanpaxeHua B KOMNeHcaTopax

HanpaxeHus B ceYeHUAX...

HanpaxeHua B TPOHHUKAX...

HanpaxeHus B nepexogax...

epMeTUYHOCTD ¢GRaHULeB

HaseaHre |He BoibpaHo LI
1 Anp6oNHaA

Habop Tabnmu OpveHTaums—— |
’7(-‘ KHimHas 4‘&»60;7

JIloﬁaE:mel Y AT | HpmMeHmel

Paawep Gymari
MpocMoTR NPy NoMOLLM ’7 ILeﬁer LI
IBCTpOeHHbM Gpayzep LI

[ Pastpats Ha CTRaHMLE]

lMpocwoTp CoxpaHTb SaKphITe

B nmanmpHefiieM 3TO Ha3BaHUE MOXHO BBIOpaTh M3 CHOPMHPOBAHHOTO CIHCKA
HaOOpOB TaONMII Ui BBI30BA COOTBETCTBYIOLIETO Habopa B MpPaBbIid CIHCOK CBOIHBIX
TaOJMI yTEM HaXKaTHsI KIaBUIIH [IpumeHums.

Hafop Tagnmy
HazeaHue

JEEaEuTE HoanuTe [MaUMMEHMTE

e  Voanums — BBLICNMTE HAa3BaHUE VIS €0 yNAICHHs U3 CHHCKa Habopa Tabiui u
HaKMHTE KIaBUIIY YOanume.

o [Ipumenums — UIsl BBOJA B MPAaBBIi CIIMCOK CBOAHBIX TAONHUI[ paHee 3aJaHHOTO U
HMMEHOBAaHHOTO Habopa TabJIHIl BBIZEINTE €r0 Ha3BaHUe M HAKMHUTE KIaBHUILY [Ipumenumo.
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Hagop Tasnuy
HazeaHKe |Harpyzku LI

He EriGpaHo
NEPEMELWLEHKS

MpocHaTn MHarpYsky

e  Ommena — BBIXOJ U3 AHANIOTa 0€3 CO3TaHMs TAOIHIIBL.

e [Ipocmomp — KHOTIKA OTKPBIBACT MONYUYCHHBII (ailn 11t mpocMoTpa 6e3 BeIXona
u3 nporpamMmmHoro komiuiekca ACTPA-HOBA’2023.

o [Ipocmompemv npu nomowu — TIO3BOISIET BBHIOpaTh CIocod MpocMOTpa
copMHUpOBaHHBIX CBOAHBIX Tabmmiy (Bctpoewnsiii 6paysep, Microsoft Office, Open
Office, Buemmnmii Opaysep). Ilo yMoJYaHWIO JUIS [POCMOTPA CBOJHBIX TaOJIHIY
HCIIOJB3YETCS BCTPOCHHBIN Opay3ep, COJepKUMOE TaOJIHII ITPH 3TOM OTOOpakaeTcs B OKHE
ACTPA-HOBA. Tlpu Bbibope BHemHero Opaysepa wucnonbsyercs Web Gpaysep,
yCTaHOBJEHHBIN B cucreme mo ymomdanuto (Internet Explorer, Opera, Mozilla Firefox u
T.IL).

IMocne Haxatust KHONMKU [Ipocmomp Bce TEPEUUCICHHBIE B TIPaBOM OKHE
TaOJHUIIBI OTKPOIOTCS BEIOPAHHBIM CIIOCOOOM.

UtoObl COXpaHHUTh JUIS AajbHEHIIeH pabOThl CreHEpUPOBAHHBIC MPH MOMOIIU
KHOIIKU [Ipocmomp TaONUIBI, BOCIHONB3YyHTECh CTaHIAPTHON MPOIEAYPOH COXpaHCHUs
Windows uepe3 mento @aiin nyHkT Coxpanums wnun Coxpanums kak... BeiOoepure
HYKHBII MyHKT M, YKa3aB UM, COXpaHUTE UX B 3aJlaHHOM Bamu marke.

e Coxpanumb — KHOIIKA OTKPBIBACT CTAHIApPTHOE OKHO coxpaHeHuss Windows, ¢
MOMOIIIBI0 KOTOPOTro BbI MOKETe COXPaHUTh CBOJIHBIC TAOIHIBI O€3 MPOCMOTpPA, MPUCBOKB
1M UM

Crenyroine OMNIMU TOCTYIHBI A7 BCEX CPEACTB JUIS MPOCMOTpa KpoMme
Bempoennwiii 6paysep v Buewnuil Opaysep no yMordaHuio:.

e Opuenmayus — BbiOepute Knudgcnas i Anbb6omHas.

e Pasmep Oymaeu — BBIOCpUTE pazMep Oymarm.

e Pazousamv Ha cmpanuybl — ONIIHS PA30UBKU Ha CTPAHUIIBI.

Tabnuipl, Ha3BaHHE KOTOPBIX 3aKAHYMBACTCS MHOTOTOYHMEM, MPEAIaraloT
BEIOpaTh BapHaHT 3aMOJHEHUS COAEPKUMOTO TAaOIHIBI, HAIPUMEp, YKa3aTh COPTAaMEHTEHI
Tpy0, dTambl pacyera, HOMepa COOCTBEHHBIX YacTOT/Gopm u ap. Mcmonb3yroTes qBa BHIA
BBIOOpA MapaMeTpOB TaOMHIBL. ECITH OKHO UMeeT ClleNy IOl BU:

[= I
.!:CODTaMeHTbI TROFHVKOB D X S, © il
630 x 14

[Jez0 = 9, 810 x 9

BrifpaTe BCE CHATE BCE

oK OTMeHE
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CBOHHBIC Ta6J'[PILIBL OcHOBHBIE CBECICHUA

ClIelyeT TOCTaBUTh (UIAKOK B HY)XHOH mnosuuuu. KHomka. Bwibpamwv ece mo3Bomser
BBIIENUTh Bce No3uiuu. OTKa3aThCs OT BBIACICHHS MOXXHO C TOMOIIBIO KHONKU CHAmb
sce.

Ecnu BBIOpaTh npecTONT M3 (PUKCHPOBAHHOTO CIKCKA, JHAJIOrOBOEC OKHO MOXKET
HUMETb CIICAYIOMINN BUI:

ﬂ

HocTynHble BoibpatHHble
971an 1. Bec 1 gaeneHue B paboueM COCTOAHMN |3Tar| 2. Bee Harpyai B paboueM CcOCTOAHMM \
7an 4. Hepabouee coctosiHue 91an 3. Mepexog 13 paboyero B X00AHOE COCTONHME
Pe3g1M MCrbITaHKiA
»>

CucTema koopAWUHaT Boizox
IrJ'IOGﬂJ'IbHﬂH j IBO Bcex ceueHmsix 6e3 nevam mMaprepos ﬂ
TepemelLieHw
OK OTMeHa IﬂmHeﬁHble j

HpI/I OTOM JUIA NEPCHOCA BBIACIICHHOIO Ha3BaHHUA W3 CIIMCKa ﬂocmyngle B

(dopMupyeMbIii TIpaBblii  cOHUCOK Buibpannvlie Haxmute kHonky |~ | Jlns nepenoca
33 .

MTOJTHOTO CITUCKA HAXKMHUTE KHOIIKY . Jlns ynaneHus: oHOW MO3UIMM U3 MPABOTO IMOJIS

BBIJIEIUTE €€ M HAKMHTE KHOMKY . - |. JIns ynaqeHus BCEro CIHMCKa CIpaBa HaXMHUTE

KHOTIKY sl
Jis KaK0M TaOIUIIBI BRIBOJATCS CIICAYIOIINE TaHHBIC:
e Uua npoexma — cM. MeHIO /lanuvie, yHKT Obwue OaHmvle..., 3aknaaka O
npoexme,
o Obvexm — cM. MeHI0 JJannvie, MyHKT Obwue danmvie. .., 3aknanka O npoexkme;
e Cucmema — cM. MeHIO Jlannbie, TyHKT Obwue danHvie. .., 3aknanka O npoexkme;
e Jlama co3z0anus npoexkma — CcM. MeHW0 Jlawnvie, myHKT Obwue OaHHble...,
3aknanka O npoexkme;
e Jlama co30anusi mabauysl — Aata U BpeMs CO3J1aHus CBOJHOM TaOJIHIIbL;
Jns xaxnoi TaOmuibl ykasblBaeTcsl € MOpSIKOBbIM HoMmep. JOomoiHUTENbHO
YKa3bIBAIOTCSl HOPMATHUBHBINA JOKYMEHT, paCUE€THBIA MOIYJIb U HOMEP BEPCHH, IO KOTOPHIM
MIPOBENAEH PACUET.
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10. Menio daiin
B sTOM MeHIo Bbl HalizieTe OCHOBHBIC KOMaH bl Pa0OTHI C (haiiIaMH U IPOCKTAMH.

NaHHbie Pepaktop PacdeT  PesynbTatel Bug Okvo  ?

HoBbIiA

OTKpbITh...

OTKpPLITh NPOEKT...

COXpaHWTb NpOEKT Ctrl+S
COXPaHUThb NPOEKT KakK...

COXpaHWTb

COXpaHWTb Kak...

W% ED

WMnopT...
WMAopT M3 rpynnel Gainos...
SKCNOpPT...

£} HacTpoiiki...

£ Basbl faHHbIX v
HacTpoiika paGoyero Mecra...
OBHOBNEHWE KHOYA. ..

B CUCTEeMHbII KanbKynsTop...

HacTpoiika npuHTEpa...
MapaMeTpbl CTPaHHLBL...
[& MpensapuTensHbIi NpocMoT...
& MeyaTk...

D:\DATA_ASTRANOVA\Examples (3TanoH)\EXAMPLES\A3C\Elements\Elements.anp
D:\DATA_ASTRANOVA\Examples (3TanoH)\EXAMPLES\HKHX.anp

E Boixon

HekoTtopeie mepeynciicHHbIE IIYHKTH HE aKTHBHBI, €CJIM B JaHHBIA MOMCHT OHH
HE JEUCTBYIOT.

JlnuHa cnmcka npoektoB (4—10) perynupyercs B OKHE /[iuHa chnuckog (atlnog
3aknaaku Oowue nyukra Hacmpotiku meHto @aiin.
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Menro @aiin

|Hom>lﬁ Co3/1aHue HOBOIO NIPOEKTa

OTKpPBITH OtkpbITUE (DailIOB pa3IMUHbIX TUIIOB

OTKPLITH NPOEKT OtkpsiTre (aiina mpoekra *.anp

CoxpaHHMTh NPOEKT CoxpaHeHHe IIPOEKTa IO TEM XKe HMEHEM
CoXpaHHUTh NPOEKT KaK... CoxpaHeHHe MPOEKTa MO APYTHM UMEHEM
CoxpaHuTh CoxpaHeHHe TeKCTOBOTo (aiina

CoXpaHUTh KaK... CoxpaHeHHe TeKCTOBOTO (haiia ox APYTUM UMEHEM
[(Ammopt MIMnopT gaHHBIX

WmnopT u3 rpynns! daiigos  |[MMnopt u3 rpynnsl ¢aiiaos

DKCIOPT JKCIIOPT JaHHBIX

Bri3oB auanora HacTpoliku, rie MOYKHO ONpeAeTuTh

HacTpoficn paznmuansie napamerpel ACTPA-HOBA

Br13oB quanora AT IPOCMOTpa WK pEAAKTUPOBAHUA

bBa3bl JaHHBIX
0a3 maHHBIX (CM. Takke Pedaxmuposanue 6az danbix)

Br130B npunoxeHus CONfig.exe st HacTpornKu

Hacrpoiika pa6ouyero mecra o
3arpy’KaeMbIX JIMIICH3UH JJIsl JAHHOTO pabovero Mecra

Br130B nprutoskeHust hasprus.exe JUist OoIyIeH:us 1

OOHOBJIEHHE KJII0YA
0OHOBJICHHUS TaHHBIX SJICKTPOHHOTO KJIF0Ya 3alUThI

. Br13os npusnoxenuss Windows "CucreMHbIi
CHuCTEeMHBIH KAJIBKYJISITOD

KaJTbKyJISITOp"
HacTpoiika npuHTepa HacTtpoiiku napameTpoB puHTEpa
I[apamMeTpbl CTPAHUIIBI Hactpoiiku napamMeTpoB CTpaHHUILIbI

IIpenBapurtensHblii npocMotp |[IpenBapHTENbHBII IPOCMOTP aKTHBHOTO JOKYMEHTa

[leyaTh aKTUBHOTO JOKYMCHTa

3arpy3ka nocJjejaHero
OTKPBITOr0 MPOEKTA

CO,HGp)KI/IT CITMCOK HEAABHO OTKPBITHIX ITPOCKTOB

Brixon Boixon u3 nporpammel ACTPA-HOBA

Bce maHHBIE O pacyeTHOW MOJENH XpaHATCS B (ailie MmpoeKTa, MMEOIIETO
pacurupenue * .anp.

Wupopmarpsi ¢ pe3yiibTaTaMi pPacyeToB, CBOJHBIMH TaOIHMIAMH, W JAHHBIMHU,
HEOOXOAMMBIMH JJISI BU3yalU3al[i [IPOCKTOB, 3alKCHIBACTCS B MANKy npoekra. Dailnsl ¢
pe3yibTaTaMi UMEIOT T€ K€ MMEHA, YTO U MPOEKT, U paslinyHble pacumpenus (*.rsta, *.fre,
*.rsei, *.Isei u mp.). [Ipn HEOOXOMMMOCTH HEKOTOPbIE M3 3TUX (DAIOB HOCTYMHBI ISt
ABTOHOMHOU paboThI, @ HEe TOJIBKO B paAMKax pabOTHI C IPOCKTOM.
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Hospbrii

C nmomomipio kKoMaHABl Hoewlii B MeHIO Daiin MOXKHO CO3JIaTh HOBBIM IPOEKT.
JanpHelinas 1NocCie0BaTeIbHOCT 33JaHUSl PACYETHOW MOJICNHM H3JI0KEHA B pasjene

Cuyenapuii cozdanus pacuemnou modenu (ACTPA-HOBA 2023) naHHOTO JOKyMEHTA.

OTKpBITH

C nomompo KoMaHzmsl Omkpeinms B MeHIO @aili MOXHO OTKPBITH MPOCKT
ACTPA-HOBA’2023, npoexktst ACTPA Oonee panHux Bepcuid (*.apr, *.tpr, *.npr), a

TAKXE OTKPBITh TEKCTOBBIMN JOKYMCHT IJId Z[aJ'ILHeﬁHIefI 06pa60TKI/I.

x
‘egv || - astraNova2013 ~ DATA ~ EXAMPLES ~ AES v TEST3 ~ 23 | nouck: TEST3 @‘
YnopagounTe ¥ HoBaA marka = ~ ] @

, HSGDEHHOB HMma = | [ata M3MeHeHUA | Tun
IEE rEsT3.ANP 01.12.2012 16:37  AstraNova D
- BMBMMOTEKN
£Y Komnsiotep
@ cets
< | 2
Vs daina: [TEST3.ANP =] [Mpoexr AcTPA-HOBA (+anf x|
OTKpBITE | OTtmeHa |
4

1. BuiOpats Tun daiina.
2. BoiOparth (ailn, KOTOpbIH Hy>KHO OTKPBITb.
3. lloaTBepauTh BEIOOP HaXKAaTHEM KHONKH OmMKpblmb.

ACTPA-HOBA’2023 nojyiepKuBaet ciieayromue Gopmarsr:

1.1. ®aitn panueix ACTPA-HOBA’2017, ACTPA-HOBA’2015, ACTPA-HOBA’2013,
ACTPA-HOBA’2011, ACTPA-HOBA’2009, ACTPA-HOBA’2007, ACTPA-

HOBA’2005, ACTPA-HOBA’2003 (*.anp).

1.2. ®aiiner nauusix ACTPA-HOBA’2001 (*.apr — ACTPA-AI3C, *.tpr — ACTPA-TIC,

* npr — ACTPA-HE®TEXHM).

56 HUILI Cra/lnO



Menro ®aitn

Iloce otkperrus mpoekta ACTPA-HOBA, B cimydae OTIMYHS XapaKTEPUCTHK
MaTtepuana, B3AThIX M3 bBJl, ¢ XapakTepuCTHKaMU Ha JAETalsAX, MOXET MOSBUTHCS
clieyIolee coo0IIeHue:

ACTPA-HOBA'2013 x|

,o XapaKTepUCTUKN HEKOTOPBIX MaTePUanoB He COOTBETCTBYIOT B/1!
' Pa3sopeaTb CBA3b C B/1 ANA TaKUX MaTepuanos?

Oa | HeT

IIpu Haxxatum xkHOMKY /Ja cBs3b ¢ B/ pa3priBaeTcs, Ha JETANSIX OCTAIOTCS paHee
BBEJIEHHBIE XapPaKTEPUCTHUKH MaTepHalIOB, KOTOpble MOXHO H3MeHHUTh. [Ipu HaxaTtuu
KHONKU Hem cBs13b ¢ b/] cOXpaHseTcsl, XapaKTepUCTUKU MaTEPUAIIOB CUUTBIBAOTCS U3 H/].

OTKpBITh NPOEKT

OmephITHE NpoeKTa fg

Manka Mpoekt Bepcua wafna: 200705

15 AstraMova201002 ~
=) AstraMova201010
3 BN
=) Data
=) EXAMPLES_2009
- AES
3 DYN
{0 ELEMENTS
3 TESTY L
o7
o

i) TEST3_SUPEF
[ TEST4
) TESTS
5 TestB
) VIR 2

|~

| l MpeasapHTEAEHEI NpOCMaTE

C nomompto koMaHbl Omkpbims npoekm B MeHIO Daiil MOXXHO OTKPBITh yXkKe
cyuiectByomuii npoekt ACTPA-HOBA (¢ pacupenueM .anp). B mpaBom BepxHeM yriy
okHa ykasbiBaeTcst Bepcuss ACTPA-HOBA, B KOTOpOi OblI CO3/1aH OTKPBIBAEMBII (haili.
Ipu Hannumu ¢naxka B none [Ipedsapumenvrulii npocmomp Bbl yBUIUTE pacyeTHYHO
Mozens. Ilocne nHaxkatms kHomku OK, oTkpoercst BbIOpaHHBIA mpoektT. Ilpu HaxaTuu
KHOTIKM OmmeHa — BbIX0J] 0e3 BbIOOpa MpoeKTa.

Ecnu nmpu BeIOope mpoekTa B cnucke /Ipoexm, kHonka OK ocTaéresi HeaKTUBHOM,
3HA4YMUT BBHIOpaHHBIN (paiin co3nan B Ooyiee HOBOI BEPCUH NPOTPaMMbl, MOBPEKACH MM HE
siBsiercs Gaiinom npoexra ACTPA-HOBA.
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CoxpaHHTb IPOEKT

C momompro kKoMaHasl Coxpanums npoekm TPOTpaMMa 3aUiieT MNOCICIHHE
u3MeHeHus Ha auck. [Ipu aTom ouncturcs Oydep oTkara.

CoxpaHHUTh NPOEKT KaK...

C nomo1upto koMaH bl Coxpanums npoexkm Kax...MOKHO COXPAHUTh MPOEKT 0/
HOBBIM nMeHeM. [locie 3Toro ciemyer BBECTH HOBOE MMs IpoekTa. IIpu monoxurenbHoM
OTBETE Ha BONPOC B HosBHBLIEMCS cooOmennu Coxpaunums pesyibmamul pacuéma?,
Takke OyAyT COXpaHEHBl JIOCTYNHBIE pe3yibraThl. [locienyromme HM3MEHEHHS
MIPOM3BOJATCS. B MPOEKTE C HOBBIM MMEHEM. JTa BO3MOXHOCTb HY)KHA, €CIU TpeOyeTcs
COXPaHHUTh HECKOJIbKO HE3aKOHYEHHBIX COCTOSIHUI WJIM BEPCUH IIPOEKTa.

BBeaute uMs1, M0 KOTOPBIM OyAeTe COXPAHAThH JaHHBIE PACIETHON MOJAEIH.

Haxxmute knoniky Coxpanume.

CoxpaHuTthb

C nomomipto koMaHnel Coxpauumb MOXHO COXPAaHUTh AKTUBHBIN TEKCTOBBIN
JIOKYMEHT.

CoxpaHHUTB KaK...
C nomompro komauapl Coxpanumb Kax... MOXHO COXPAaHUTb AaKTUBHBIH

TEKCTOBBIH JOKYMEHT MOJ APYyruM uMeHeM. IIporpamma 3anpocuT UMs TEKCTOBOTO (aiina.
IMocnenyromue N3MEHEHUS IPOU3BOIATCS B (paiie ¢ HOBEIM HMEHEM.

Hmnopt

Iporpammer ACTPA-HOBA 1103BOJSIET UMIIOPTHPOBAThH JTaHHBIE U3 HEKOTOPBIX
pacuétHbIX mporpamm, a Takxe CAIIP. [Toanep>xuBaroTcst cieayronuye TUILI (aiios
o  @aiin ACTPA-CAIIP (*.aef)
DAT-¢aiin ACTPA-HOBA no Bepcuu 6.2 (*.dat)
®aiin CAESAR 1I (*.cii)
@aiin otkpeiToro popmara CTAPTa (*.ini)
®aiin ucxoaubix ganHbix CTAPTa (*.isx)
®aiin ucxonusix qanueix CTAPTa (*.txt)
Piping Component File (*.pcf)
@aiin AutoCAD (*.dxf)
daitn CADWorx Plant (*.pmf)
Ipoext PVP-design (*.ppv)
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Menro ®aitn

Ewmopr x|
( JC ) || ~ KounioTep ~ fokansrsii auck (D:) ¥ DATA_CAESART ~ &) | nonck: DATA_CAESART @
¥nopsaounTe ¥  HOBam manka = H Q.

- WsbpaHHoe = | [1aTa usmeHeHms

CAESAR.CI 25.12,2015 17:41
"] BubnuoTeku
l Buaeo
“. [oKyMEHTbI

.. Nzobpaxenna
d. My3bika

ad; Nomawkss rpynna

& KomnbtoTep
& NokaneHslit anck (C:)
. TokansHeIid guck (D:)
2, Muckoson BD-ROM (F:) XlS—BlSLI Al |

Vv Gaiina: | | n CAESAR I (*.

OTKpbITL | OTtmeHa |

|
Hmnopt u3 rpynnsl ¢aiinos
* UMnopT U3 rpynnsl (ainos il
(_Jv| | . = NoKaneHblid guck (D:) ¥ DATA_ASTRANOVA ¥ PCF - [@]I Mouck: PCF @‘
YnopagounTe ¥ HoBas nanka EE - _ﬂ Q
W36pattoe = WM = | [aTa n3MeHeHus
| BuBnMoTEKN i i - -
i E 10UKC10FAL20.pcf 17.12.2012 15:16
Buaeo
", [okymMeHTH B 10UKC1OFAL21.pcf 17.12.2012 15:17
b
5., MsoBpakeHua B 10UkC10FAL22.pcf 17.12.2012 17:12
L
J‘/ My3bika E 10UKC10FAL23.pcf 17.12.2012 17:20
B 10UKC10FAL24.pcf 17.12.2012 17:21
ad, fomawnss rpynna
& KomnbtoTep
& NokaneHblit guek (C:)
. NoKanbHbIA auck (D)
R Muckoson BD-ROM (F:) X16-816 7| < | o

Unn Garina: | "10UKCL0FALLO.pcf” "10UKC10FAL20.pc | [Piping Component File (+.pc ¥ |

OTKpbITL | OtmeHa |

N

Wmmopt gauubix U3 rpymmst ¢paiinos *.pcf (Piping Component File ).
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JKcnoprt

Iporpamma ACTPA-HOBA’2023 103BOJISIET SKCIOPTHPOBATh JAHHBIC W3

¢aiinos cnenyromux GopmMaros:
o @aiin ACTPA-CAIIP (*.aef)

®aiin AutoCAD (*.dxf)
Piping Component File (*.pcf)
daiin CADWorx Plant (*.pmf)|
®aiin CAESAR II (*.cii)
Pacuernas monens CTAIUO (*.sdo)
OceByto nuuu0 TpyoOompoBoaa B AUIOCAD MOXHO COXpaHHTh TPH TOMOIIH
DXF-gaiina.

B none Tun ¢aiina Be16epUTe HYKHBII THUIL

x|

‘Q(jv |. ~ NokaneHbifl auck (D:) * DATA_ASTRANOVA = - m| Nowck: DATA_ASTRAN... @‘
YnopaaounTs ¥ HoBas nanka = - G
@ Bugeo d WMa = | [laTa u3meHeH. =~
. [OKyMEHTBI
./ 306 pasetns | CenbaHepronpoexkT 23.01.2013 1¢
J‘, My3bika I Demo 08.11.2013 1f
| DYN 21.12.2015 1t
"‘3 [omawHas rpynna | DYN_PRESS 26.10.2015 17
| ELEMENTS 14.12.2015 13
& KomnbtoTey
- Du | EXAMPLES 25.03.2015 1¢
& NokanbHbiiA auck (C:)
o P I KLO 23.01.2013 1¢
.~ NowanbHbiit guck (D:)
4% Auckosog BD-ROM (F:) X16-81657VS: | NEW-TRN 22.10.2014 1¢
< CheMHbIit anck (1) ﬂ < »
Wma daitna: |TEST3.aef j
Tun daina: |ma|."1n ACTPA-CANP (*.aef) j

+ CKpbITb Nankm CoxpaHuTb | OTtmeHa |

4

Hacrpoiikn

DTOT MyHKT B MeHIO Dail1 BHI3BIBACT CIEIYIOIHN HaIOT
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Menro @aiin

3aknagka Ooume

X
OBwme |LLIpwcpr|| LeeTta I MNOCT | EouHmLe MSM.'
[¥ BbicTpas NepepyCoEka NP EMADELX NPE0BRAZ0EEHMX
ABTOCOXPEHEHH
|7 BramumTe
KHTEpEAN ISD MMH.
[¥ MoateepkaeHWe coxpaHeHus
[ Coxpanate npensnyumi sapanT
OuHa cnkcka dainoe |4
ToYHOCTE MPEACTSENEHKA ID57 -
KOOPOMHAT NPM YTEHKK W2 CAMF
[NyTE 00 583 JaHHEX
ChProgram FilesyAstraNova-201911-p1\DAT ABASES D
Myt Mo YHMoAYEHMH |
OK | OTMeHa |

31ech 3a1a0TCs CIEAYIOLIME TapaMeTphlL:

e crHocod mepepucoBKH TPyOOIpOBOJAa NMPU BUAOBLIX NPeoOpa3oBaHUAX (IIOIHAS
[IEpEPHCOBKA HIIH TOJIBKO OCEBas JINHUA);

e IapaMeTphl aBTOCOXPAHEHUS NIPOEKTA,;

e JUIMHA CHOucKa (aMIOB MOCIEAHUX OTKPHITBIX mpoekroB (or 1 mo 10, mo
YMOITYaHHUIO HCIONb3y€eTCs 3HaueHue 4);

® TOYHOCTH NPEJCTABICHUS KOOpAUHAT 1pu ureHuu u3 CAIIP, cM. Uunopm;,

e TyTh 10 0a3bl JaHHBIX. YKa3bIBAaeTCS IyTh IO Oa3bl NAaHHBIX, KOTOPEIH OymeT
HCIIOIb30BATHCS I BCEX YCTAHOBJIECHHBIX Ha faHHOM KoMibiorepe ACTPA-HOBA’2023.
ITo ymomuaHHIO TIpHM YCTaHOBKE MHPOTpPaMMBI, 0a3bl JAHHBIX PACIIONOXKEHBI B IIalKe
DATABASES, kotopasi, B CBOIO 04Yepe/ib, PACIIOJIOKEHA B TAlKEe YCTAHOBKH MPOTPAMMBI.
ITpu nmoMoIIy KHOIKH ... BOBMOXKHO U3MEHMTh IyTh 10 0a3bl AaHHbIX. KHonka [lymb no
YMONYAHUIO YCTAHABINBACT MyTh 0 0a3bI JAHHBIX ITO0 YMOIYAHUIO;
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3axaanka llpudrer

Ogwwe WpkdTe |LlBeTa I MoCT I EnuHuuel MSM.'

WpKdhT 207 HYMERALMK YSN0E

Hymepaua ysmaoe 12345676890

WK T ONS HYME P ALMI CEUEHMEA

HyMepanua cewenmt 12345676890

WpKeT ANS DTOBPEKEHWA MAPKEOE

IMapxep

WpdpT ANA 0TOSPEKEHWA PASMEROE

|124567890.00

WpKthT ANs HAANKMCER M NEreHas

I12455?aan ili]

WpHeGT ANA TEKCT OBLIX ADKYMEHTOE

Texcr

WpnaT naHenq eeoaz

N T T R TR FR T

TekcT

OtMeHa |

3/1eCh MOKHO BBIOMpATh MIPUQTHIL:

mpudT Ui 0TOOpaKEHHU HOMEPOB y3JI0B;

mpudT U1 0TOOpaKEHUS] HOMEPOB CCUCHUH;

mpudT U 0TOOPaXKEHH MapKePOB;

mpudT I 0TOOpaKeHUs pa3MePOB — JUIUH JeTalel, U T.I1.

mwpudT I HAATIHCEH U JIeTeHIbI;

mpUdT I 0TOOPaKEHHS COAEPAKUMOI0 TEKCTOBBIX JOKYMEHTOB;

wpudT [lanenu 6soda.

Jus Bbibopa mpudra HAXMHTE KHONKY crpaBa. [Ipm 3TOM HOSBHTCA

craugapTaeiil guagor Windows asst Beibopa mipudra.
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Mocksa, 2023

Haueptanue:

x|

Pasmep:

MOAYKAPHBIA

E

oBB HERT

xypors

DejaVu Sans

DejaVu Sans Mono — —I
DejaVu Serif

IDutch801 Rm BT

Dutch801 XBd BT

[Euclid =]

Oy AHPHENT KYPCHE

|

[ ]

rIbdexTs rO6pazey
™ 3auepkHyToiii

™ MonuepkryToii

AaBbEGOE

Habop cumMeonos:

Lger.
I_Kpacublﬁ j

IKMpwumua

MNokazats AONOAHUTENLHbIE LIJQVIQTI:I

oK | OTmeHa |
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3akunaaka [Bera

Odwre I Wk TR LUeeta |I'IOCT I EnuHuuel MSM.'

®OH (HMEHMII LBET)
®0H (BEepxHMII UBET)
Bl :casaTens ceusEMA ("KpecTHR™)

[V MpaoueHTHa:A 28AMEKS haHa.

Bua monenu
bceeaq ® 3D
I Ip avele TPYOH
I OTEO M
I 2pMaTypa
I KomMmeHCATOPH
I [Iepexonu
| Bigeleyratitizers
I HexoNMBIEBHE CEYEHMA
I [mvma [/ Kpemoxs
Il Cropn
B 2vopTHsaTope [/ IeMndeps
Il o yvEEE TODBECKM
M [y HHEIE  OTIOPED
Bl 5ccTxie nomBecKH
Bl MepTERE ONOPH
Il CocpenoTOYEHHNE HATDYSKH
I 5raHIE
Bl 5ecTriE BTEMEHTH
BLOEMEeHHLI SJISMEeHT

OtMeHa |

3nece Bbl MoxkeTe MeHATH IBeTa (pOHA, yKa3aTelsl CEYCHUs («KPECTHK») H
JIEMEHTOB TpyOompoBoia mo Bamemy Bkycy. ITo >kemaHWIO MOXKHO HCIIOJIB30BAaTh
IpamveHTHYIO 3a1MBKY (oHa (IUTaBHOEe M3MeHeHHe IBeTa oT [[Beta |1 BHU3Y rpaduueckoro
okHa 710 llBera 2 — B Bepxy). i1 3TOr0 Hajo MOCTaBUTh (IIAKOK B COOTBETCTBYIOIIEM
noJie.

MeHI0 BBI3BIBACTCS W3 OCHOBHOTO MEHIO Bud. DneMeHTHl TpyOompoBoaa M
000pyIOBaHUST MOKHO OTMETUTDH TP BU3yalIN3aluy PACICTHONW MOJIEITH CBOUM I[BETOM.

I[BeToBbIE MAMMTPBl HACTPAMBAIOTCSA HE3AaBHCUMO JApyr OT Jpyra i
BH3YaJIU3alMU:

e 0o0bemHoIt (3D) u HUTOUHOM cxeMbl B [Ipenpoyeccope;

e o0wemHoIt (3D) u HUTOUHOI cxeMbl B [locmnpoyeccope, cM. iyHKT Hacmpoiiku,
3aknanka [IOCT (npu Busyanusauuu AehOpPMUPOBAHHOW Monenyu (BU3yalU3HPyeTCs
TOJBKO NehopMHUpOBaHHAsI cXeMa, 0€3 U30I0JIeH U SIIop)).
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1= ACTPA-HEOTEXIAM - [D:\astra_work\Hiicrexamci\Mogie i gns oTuéra 31-03-2016'\Berapia me I [=] 3}
E @3N faHHele  PenacTop  PackeT PesyqeTaTel B OkHO 7 ;Iﬂil

D26 0P el @ o o (g8 B T Ty et 4o 9 95 0
|[uacro e ewspan =] daf S * e B oo oo o sepo
MexogHbIM TpysonpoBog

o

=

Otue | Wpupra Lsera |NOCT | Exvsmueivar |

GoH  (HyDRHMI LBeT)

GOH (BEPXHMA OBET)
Bl iaprep eeGpaHHOnO ceueHna ("kpecTur")
|7 TpaaqeHTHaA 3aAHEKS HOHA

Euaronenn

bceaaﬁ 3D
MpauHe  ThySH
OTBOME

ApmaTypa
FOMIEHCATORE
TNepexo s

TpoitHMEN
HEROMbUERHE CEYSHMA
Oumua / Kpswen
Onoper

Amommaa-ropbx

x

lmaw +#F=|cnlaviltslsennne|

ecmme momeecri
MepTBHE OMOPH
CocpeJoTOYeHHHS HADDYIRK

S B SR R A - N

Bl 5ecTive BueMeHTH
BHIENEHHEI! BJeMeHT

OnpeseanTs user »»

Y
ACTPA-HE®GTEXMM2017 (201705) _oves | w

=}
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3
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3
E
3
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il §

EE HEEET
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N

Z[J'IS[ 3aMCHbI IBETA I/I306pa)1(eHI/I$I HeO6X0,I[I/IMO Ha)XaTb OAWH pa3 JICBOM KJIaBUIIIEH MBIIITH
Ha MOJIC IBE€Ta COOTBETCTBYIOLICI'O D2JIEMCHTA. HpI/I OTOM TOABJIACTCA JUAJIOTOBOC OKHO
l[eem, A€ MpEeACTaBJICHbBI OCHOBHBIC IIBETA U I10OJIC ﬂOl’lOJlHume/leble yeema.

Hi e LseTa:
NononHUTENbHEIE :
OTTeHoK_I Kpacuuﬁ {]
KontpacT:|240  3enewwit: |255

j=]
5]
T
[=]
m
I
Iy

EEEET]

; DENENT
N’ EEEET
TR
BN EEEEAT

EEEEET
HEEN ||
EE (EEEET

§

| DR aenmis UEeT >> | Uset|3amexa HpKDch:hzﬂ CuHmii: |0
OK | OTtMeHa | [oGaewnTk B HAaGop |

B 310 mone mMoxHO 3aHecTH HyXHBIH Bam 1BeT, OTCyTCTByIOLUII B OCHOBHOW MaJUTpe,
Ha)KaB JIEBOM KJIaBUILEH HA KHONIKY Onpedenums yeem >>. B MOSBUBIIEMCS AUATIOTOBOM
OKHE BBIOEpUTE I[BET, MCIOJB3Ys yKa3aTeib I[BETOBOW raMMbl B LIMPOKOM IIOJIE U, MPH
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HEOOXOMUMOCTH, HW3MEHHTE CTAHIAPTHBIC YCTAHOBKM IIBETOBOH HHTEHCHBHOCTH,
nepeaBuras JIBU)KOK-yKaszaTellb CIpaBa OT Yy3KOro uBeToBoro mnojs. I[locne HaxaTus
KHOTIKH /[obasumb 6 HaOop 3aka3aHHbI Bamu 1Ber Oyaer 3aHeceH B TOJIE
Jlononnumenvuvie ysema, W3 KOTOporo Bbl MoxxeTe ero BbIOpaTh Uisi 00O3HAYEHUS
aneMeHTa TpyOompoBoda. IIpu BBIXOAE A COXpAaHEHHsS HOBBIX Ha3HAYCHHH IIBETOB
HaxkmuTe KHONKy OK.

3akaaaka [IOCT

x

OB w1e | UJquJTbll Ugeta MOCT |EJ1MHMLI,I:I MBM.'

30 mMopens

McxXoIHEDT TpyDONpoEOL
IedopPMMPOBaHHEI TPYOONIPOBOL
I [[peEEmME KA KPUTEPUEE

1

2D mMoaene

MCXOIHELT TPYOoOpoBOmI
IedopMMPOBaHHEIT TPYSOIPOBOI
I [[peREMEHNA KPUTEPUEE

I

Konuwuectea kagpoe |5
MM 8HUMELMKI

[¥ NokaneHas CK kak s FTh 108.020.01-75

OTtMeHa |

31ech MOXHO HACTPOMTH IBETA ISl BHU3YAJIW3alUH pe3yJbTaTOB pacdera
(nmepemerennii) Ha oceBOW U 00BEMHON MOJIEIISAX, YKA3aTh KOJMYECTBO KaaApoB oT 2 1o 10
NP aHUMAlMU COOCTBEHHBIX (GopM Konebanuii. Uem Oonblne KaapoB, TEM aHUMAIHS
BBIIIOJIHAETCST OoJiee IJIaBHO, OJHAKO B 3TOM CIydae BO3PAacTaeT BPeMsl IOATOTOBKH
AQHUMALH.

B 3aBucumocTy 0T oTCYTCTBUS WM Hanuuus ¢uaxka Jokarenaa CK xax ¢ PTM
108.020.01-75 mpu Bu3yanu3aluu IMEPEMEIICHUH B JIOKAILHOW CHUCTEME KOODPIHHAT
HCIIONIB3YIOTCS pa3InuHbIe JOKalbHbIe cucTeMbl koopauHat (CK):

e ucnomnb3yercs Jlokanvras CK xax ¢ PTM 108.020.01-75: ock Z' — HampapieHa
mo ocu TpyOwl; [uiss mpsiMOJMHEHHBIX TpyO ocu X' u Y' Haxomsrcs B IJIOCKOCTH
MIONIEPEYHOro ceueHHs TpyOBl; B 0TBosax (Tubax) ock X' HampaslieHA U3 IUIOCKOCTH THOA,
Y' — B mockocTy ruda.
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® IIpU OTCYTCTBHH (UIQKKA HCIOJNB3YETCSl MHas JIOKAIbHAs CHCTEMa KOOPAMHAT:
och Z' — HampasieHa 1o ocu TpyOsr; ocu X' 1 Y' HaXOIATCS B IUIOCKOCTH MONEPEYHOTO
CEUYCHUSI IPSMO- U KPHUBOJIMHEHHBIX TPYO.
IMoctpoenne JICK noapo6Ho omnucano B [ 76, npunoxkenue 2, paszaen 3]

3akiaaka Equnnusl u3mepenuns

Hacpoin x|

OBupe I LUqu:TbII Ueeta | MOCT ~ EOuHMUE WEM. |

T'eoMeTpMA

IamMe TpH, TOJIIITHE MM
nomans CeEYeHUA M™2
MOMEHT MHEDLMIL M~ 4
Yoo pan
PacrnpeeJjIeHHaA HaTpys3Ka kH/M
IlaBIeHUE, HANpARESHUE MIla
IOTHOCTR T/M"3

VIOeNbHEDT BEC, KOSQOUIMEHT NocTenu | KH/M"3

Cuna ®H
MOMEHT KH*M
JMHEIHEE ®eCTKOCTH ®H/M
YDIOBHE ReCTROCTH rH*M/pag
UacToTa '
TeMnepaTypa °C
YCcropeHHe "g"
JueiHoe IeMNdMpOEaHME kH*c/M
Yonoeoe OeMOIdMpOBaHME kH*M*c/pan
Kosdduument Alfa cn-1
KosddiieHT Beta c

OTtMena |

311ech MOKHO HACTPaWBaTh CMHUIBI U3MEPEHHS IS 33/IaHUS HCXO/IHBIX TAaHHBIX
7 OTOOpaKEeHHS Pe3yJIbTATOB MPU UX BU3YAIU3ALUH U B CBOJHBIX TaOIHIAX.
CnMcoK eMHMIl U3MEPEHHs JaHHOIO MapaMeTpa JIOCTyIEH B IIPaBOM IIOJIE IPH

Haxatin KHomku 1. Ha HmKHeM pHCyHKe IOKa3aH BBIOOp M3 CIHCKa (HaXaTHeM JIeBOi
KIaBUIIEH MBIIIM) €IUHULl M3MEpeHUs JUIl 3aJaHus TIEeOMETPUU OCEBOH JIMHUM
TpyOOMnpoBoIa.

OBuMe | UJquJTbll UgeTa I MOCT  EguHmue uar. |

IMAME TPE, TOJIMHE

nolais CeuysHMA

MOMEHT MHEPDIIMH
Mocksa, 2023 67
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ba3bl 1aHHBIX

OTOT NYHKT B MeHI0 Datin OTKpHIBAET MOAMEHI0 Ui BbiOOpa B/l ans nmpocmotpa
7 pelaKTHpOBaHWS. B BbIajaromeM MEHIO HYXKHO BBIOpaTh THII 0a3bl JAHHBIX, a JJIA
MaTepHalioB, BBIOPATh MyHKT, COOTBETCTBYIOIIMN HOpMaMm pacuéra (cM. myHKT Obwue
Oanbie MEHIO Jlanmnbie). AKTyalbHbIE Ul TEKYIIErO [IPOEKTa HOPMBI pacuéra OTMEUCHBI
¢dnaxkom. [TogpobHOCTH cM B pasaene 19 basbl TaHHBIX.

[ BOACTPA-ASC (MHA3 [-7-002-86)... I sanowarepuanam
B[l ACTPA-T3C (Pl 10-249-98), ACTPA-TENNOCETH (PA 10-400-01)... Bl ro Tpybam

B, ACTPA-HEOTEXWMM (PTM 38.001-94)... B/ no oTBoAau

B[l ACTPA-HEGTEXUM (TOCT 32388-2013)... BA no nepexoaam

B/1 N0 TPOAHWKaM

Bl ACTPA-TEMNOCETb (FOCT P 55596-2013)...
B[l No KOMNEHCaTopam

Bl ACTPA-MATUCTP (CHu 2.05.06-85, CN 36.13330.2012...)...

Bl no apmatype
B ACTPA-CBA1 (TOCT P 55600-2013)... B/l NO MeTannonpokary
BA ACTPA-CBA (PAl PTM 26-01-44-78)... B/l N0 ONOPaM CKONEMEHUA [ Ka4YeHnA
B ACTPA-CYANPOM (PASP.4322-86)... B/1 N0 MECTKKMM NOABECKaMm

BA no dnaHuam

B MO rpyHTaM

Bl no cnekTpam
B/1 No aKkceneporpaMMan

Hacrpoiika pa6ouero mecra

OTOT MyHKT B MeHIO_Paiin BbI3bIBacT BHelHIO0 nporpaMmmy CONFIG.EXE,
IpeTHa3HAYeHHYIO0 IS HACTPOHMKH 3arpy’kKaeMbIX Ha JaHHOM pabodeM MecTe Momyieit
nporpaMMel ACTPA-HOBA c ceTeBbIM KITIOYOM.

Moaynu nporpaMmmel ACTPA-HOBA

BufiepuMTe OporpaMMHEE OPOOYKTH, KOTODHE
OOJIXHH SarpyXaThcH Ha AaHHoM pabodem MmecTe

B ACTPA-HOBA SanycKaTs -
AZC-MMH ( 1 ) [
A3IC-$CFM ( 1 )

A3C-CEMCM ( 1 )
AZC-BMEP ( 1 )
B3C-IMHE ( 1)

H ACTPA-HOBA He sanycxaThk
T3C-MMH ( 1 )

T3C-$0PM ( 1 )
T3C-CEMCM ( 1 )
T3C-BMEE ( 1 )
T3C-IMHE ( 1 )

[=RACTPA-HOBA He Eanyc}{am:ll
HESTEXVMM-MMH ( 1 ) LI
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Oo6HoOBJIeHHE KJIH0YA

OToT MyHKT B MeHIO_@Patin BhI3bIBacT BHemHio nporpammy HASPRUS.EXE,
MIpeJHAa3HAYCHHYIO JUISl YTCHUsI M OOHOBJICHUS JaHHBIX B JIEKTPOHHOM KIIIOUE.
Crnenyer yOemuThCs YTO KIIOYW YCTAHOBJICH Ha TOM JK€ KOMIBIOTEpE, IJIe 3aIlyCKaeTCs

npunoxenne HASPRUS.EXE.

Just cOopa undopmanuu o xiode Ha Braaake Coop ungpopmayuu B CIHUCKE
HeoO0XxomuMo BbIOpaTh mpaBwibHbIA koA Kimoua (QXMWE wnu OIIAT, nmanHblid KoOJ
yKa3aH Ha HakJIeliKke Ha KopIlyce Kiroda) U Haxarb KHonky Coop umgopmayuu. 3atem
ClieflyeT yka3aTh UMs (aiiia ¢ pacumpeHueM C2V B KOTOPBIM OyJIeT coxpaHeHa TeKylias
nHpOpMaLUs, 3alUCcaHHas B Kiode. OTOT (aill HeoOXoguMO MpHciaTh Ha aapec
paspaborunka Stadyo@stadyo.ru st manpHeiei renepanuu ¢aiina V2C ¢ 0OHOBIEHHEM

MPONIMBKH KJIrO4a.

¢ HASP HL RUS

Ceop wHgopmMaLmm | CBHOBNEHWE NMLEHZNK I

(=1

{axmwE

=l

| Co6paTh WHchopMaLmio |

Jns oOHOBIEHHMS TPOIUIMBKH KJI0Ya HE0O0XOIUMO Ha Bkiaake OOHosneHue
JUYeH3uy yKazaTh uMs (aiiina V2C ¢ OOHOBJIIGHHEM U HaXaTh KHONKY OOHO8UMb.

¢ HASP HL RUS

CEop MHpopMaLym  OBHOBNEHUE NULIEHZMIM |

=10l x|

Pain 06HOBNEHWIA I

OSHOBMTE: |

Mocksa, 2023
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CucreMHbIii KaJIbKYJIATOP

E Kanwkynaatop

Mpagka Bua Cnpaska
| ]
OIHex 1 Dec O 0at O Bin & Mpapyeet O Paguaner (O Mpaget

[ieee [CIHem lBacKspace ” CE I l

Hacrpoiika npuaTepa

HacTpohka neuarh

MpuHTED
Wraa: HF Color Laser)et 2600n - CenlicTea...
CocTonHMe: = e
Tun Document2PDF
M X HP Color Lazerlet 26000
oo HP Laseret P300S PCLE

Karrerrapuii: | Fyocera FS-10300 Kx
Microzaft Office Document Image 'Writer
Microsoft <PS Document writer

Bupara Ae7o HP Laserlet 1200 Series PCL na BURIHA

Pasvep: | Ad Aeto SHARP AR-6316 Ha \‘{DlF\DNDVA-G-A O pmrEs

Mogaua: |A3'ro ~ | () AnbfinmHan

=
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IMapameTpbl CTpaHULBI

Huanor [llapamemper cmpanuysl TpeTHA3HAYEH Ui HACTPOWKH TapaMeTpOB
CTpaHUIIBI [TPY TIEYaTH Ha IPUHTEDP.

3aknadka Cmpanuya

X

[Mapaie TpbI CTPaHHLbI

CrpaHiua ||-|DJ'IR LT atne

Fazrep dyraaru Ofipazew

[a4 ~|

Pazriep, rr

2105 297

OpueHTauma
() KHW#Han

) AnbtiomMHan

B 3akmanke Cmpanuya BHIOUpaOTCsA pa3Mep OyMard W OpHEHTAIMS JIHCTa IIpH
neyaTu

3aknaoxa Ilons

MNapatseTpbl cTpaHMIb!

ETpaHMLLa‘ Mana |L|.|TaMI'IbI
Ofipazewy;
Gy

B nanHo#t 3aKkimaake 3a1a8TCs BEIMUMHA OTCTYIIOB OT Kpa€B JIMCTA IO PaMKH (CM.
Ipedsapumenvuulii npocmomp).

3aknaoxa IlImamnot
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[NapaweTpbl cTpaHMLb E|
CrpaHiua | Nona | Wramnes

NeBrii BepxHME

LJ
L]

[ Neswsi rsrii
1 Npaesii seperuin

MpaBsii HuskHKE

LJ

B nanHO# 3aknanke K OOpaMJICHMIO JHMCTa MOTYT OBITh OOaBIEHBI IITaMIIBL.
Iltamm, cocrosimuii u3 nunuit, xpanutcst B dxf-paiine AutoCAD. B mramn MoxeT OBITh
nobGasneHa TekcToBas uHpopManusa. [ns nobaBieHus HHPOpPMALUM, CBA3aHHOH C
TEKYIIUM IIPOEKTOM, B IITaMII CITyXKaT CIIEAYIONIHe IepeMeHHbIe, KOTOPBIE MOJIB30BATEIb
J00aBIIsIeT B TEKCT Ha YepTeke MITaMIIa:

%DIR% — nHazBanue paboueil OUPEKTOPUU, B KOTOPOH PACHONOXKEH TEKYIIUil
TPOEKT;

%NAME% — na3Banue npoexra ACTPA-HOBA,

%DATE% — Teky1uas nara;

%TITLE% — na3BaHue B JI€BOM BEPXHEM YINIy aKTUBHOTO IpaMUecKOro OKHa
ACTPA-HOBA.

B ciyuyae Hanuuus BhIIIENEpeYHCICHHBIX mepeMeHHbIx B OXf-chaiine mramma,
MIpH UCTIONB30BaHUK QyHKUUH [lewams u [IpedsapumenbHulii npocmomp, OHU 3aMEHSIOTCS
COOTBETCTBYIOLIEH aKkTyallbHOM MHpOpManuel (Ha3BaHue paboueil TUpeKTOpun, Ha3BaHUE
MPOEKTAa, TeKyIIas 1aTa, Ha3BaHNe TPahIIeCKOro OKHA) MO MPOEKTY.

ACTPA-HOBA. Pacuet XDIRNAMEZ ot ZDATEX

XTIILEX

Uzam. Kon | Auct Naox.|lToanmes lara

Craans| MmcT | AvcTos

IIpexBapuTte/bHbIH IPOCMOTP

Ilyukr IIpedsapumenvhuiii npocmomp NpeAHA3HAYeH ISl IPEABApUTEIbHOIO
IPOCMOTpa TMepes IMeJaThio aKTUBHOTO rpadudueckoro okHa. Ilo xpasm nmcra pucyercs
pamka. Illupuna nonei paMku perynupyercs B 3axnaake [lona puanora I[lapamvempol
cmpanuybl. Ilo KpasMm JnMCTa pUCyeTCs KpacHas IYHKTHPHas paMKa, IOKa3blBarollas
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00JacTh TeyaTH BBIOpAHHOTO mpHHTEpa. sl BeIOOpa MpHHTEpa NpEAHA3HAYEH IHAJorT
Hacmpotixa npunmepa. Bun, pakypc, pacrojioxxeHue Mozeian OepéTcs ¢ aKTHBHOTO
rpaduueckoro okna. K oOpamiieHHIO rcTa MOTYT OBITh [0OABIICHBI IITAMITBI [TPY TTOMOIIH
nuanora llapamempul cmpanuysl, 3aknaaka [llmamnvl. {08 ynadHOrO PacrlonoXKeHUs.
N300paKeHUsT Ha JICTE TaKKe MOXKHO MEHATH pa3Mephl aKTUBHOTO rpauyecKoro OKHa.
Pexomenayercs, UId Jy4lIero 3alOJIHEHUs IPOCTPAHCTBA JIMCTAa 3aJaBaTh pasMep
aKTHBHOTO Ipadu4ecKoro OKHa MPOMOPIIHOHATBEHBIM 00JIACTH MEYaTH ¢ YIETOM PAMKHU

ACTPA-HOBA, Pacuer ot 26.7.2017

ACTPAHOBA

Cragn | Ner [ nacros

f T ) [ e T

» -y

BCTPAHE®TEXM2017 (201705),

EUTAtAELD)

Ileuatn

ITedaTh CONEPKUMOTO AKTUBHOT'O TEKCTOBOT'O OKHA INPOUCXOIUT MO KOMAaHJEC
ITlevamo B MeHI0 Dati.

3arpy3ka nocjeaHero 0TKpPbITOro NPoeKTa

IlocnenHuii OTKpBIBa€MBIH POEKT MOXET OBITh OBICTPO OTKPHIT, €CIIM BHIOpAThH
€ro UMs B CIIMCKE IMOCJCTHUX OTKPBIBAEMBIX MPOEKTOB. JIJIMHA CITUCKA HACTPaUBAaeTCs C
MOMOIIBIO yHKTa Hacmpotiku Mento @aiin (3aknaaka Obwue).

Bbixoa

Ceanc pabotsl ¢ kommiekcoM ACTPA-HOBA moxer ObITh 3aBepIlIeH KOMaHI0H
Buixoo B mento Datin.
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Ecimu IIPOCKT OBIT M3MEHEH C MOMEHTa OTKPBITHA, I10JB30BATEIIb MOJYYUT 3aIIpoC O
TOM, COXPaHATh WK HET IIPOCKT IEPEA BHIXOAOM.

ACTPA-HOBA'2011
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11. Menio /Iannsbie

DTO0 MEHIO COJCPKUT IYyHKTHI, MO3BOJSIOIIME BBOJUTH W MOIU(DUIUPOBATH
JaHHBIC, OOIIME 71 BCEH MOJCIIH.

Pepaktop PacyeT PesynbTaTel Bug Ok
OBLKE AaHHblE

ABTOMAaTWYECKAA BCTABKA CEYEHMIA...
YOanuTe aBTOMaTHMYECKM BCTaBNEHHBIE CEYEHUA

ABTOMaTHYECKaA pacCTaHOBKa Macc...
YaaneHwe Macc Ha BblAENEHHbIX Y4aCTKaX

MaTepuansl...

BapuaHTbl HArpysoK...
KOMBWHALIMW HArpy30K...

CERCMWYECKME BO3OSACTBKA. ..
BUBPaLMOHHBIE BO3AEHCTBMA...
[MHAMWHECKME BO3AEACTBNA. .

e X

TeMmnepaTypHbIE UCTOPWK...
TDYHTBI...

ar

YUeT MaTPUYHBIX CynepanemMeHToB...
DOPMUPOBAHWE MATPUYHBIX CyNepaNeMeHTOB...

KOOpAWHALMOHHBIE OCH...
MpoBepKa AaHHbIX
W3mepeHne 4

I

]

BuW3yanu3aLumns MCXOAHBIX AaHHBIX...
$8 WcxogHble gaHHble (Tabnuua)
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OO01me JaHHbIe

Br13oB JAuajiora st peAakKTUpOBaHUs O6HII/IX JAaHHBIX
CXEMBI

ABTOMAaTHYECKasi BCTaBKa

CCUCHUM. ..

ABTOMAaTHUYECKas BCTaBKa CEYCHUI Ha BBIJICICHHBIX
ydaCTKax

Y 1aJIUTh aBTOMATUYECKHU

BCTABJICHHBIC CCUCHUA

'Y najieHrue aBTOMaTHYECKU BCTABJIECHHBIX CEUYCHHUH Ha
BBIJICJICHHBIX YYaCTKax

ABTOMAaTHYECKAs
paccTaHOBKa Macc. ..

PaccraHoBka JUHaAMHYCCKUEC CTCIICHU CBO60,)1LI BO BCEX
CCUCHHMAX Ha BBIJCJICHHBIX yJaCTKax

Y najgeHue Macc Ha

BBIJICJICHHBIX Y4YaCcTKax

Ha BBIZETIEHHBIX yUacTKaxX OyayT yaAlIeHbl JHHAMAYECKHE
CTENIEHN CBOOO/IBI BO BCEX CEUEHUAX

Marepuansbl.. .

BrI130B quasora s 1o0aBieHus, yJaleHus U
[peOAKTHPOBAHVS MAaTEPHAIIOB

BapuaHTbI Harpy3oxK. ..

Br13oB amanora s ,Z[O6aBJ'IeHI/Iﬂ, YaaiacHus u
[PCAAKTUPOBAHNS BApUAHTOB HArpy30K

KoMOuHammm Harpys3ox. . .

Br130B nuasora s 1o0aBieHus, yJaleHus U
PEIAaKTUPOBAHUS KOMOMHAIMI HArPy30K

CelicMHYECKHE
BO3JCHCTBHSL. ..

Br130B quasora ais 100aBiIeHUs, yIaleHUS U
pEIaKTUPOBAHUSA CEMCMOBO3IEUCTBUI

Bubpanmonubie
BO3JCHCTBHUS. ..

BEI130B uanora [uisi JOOaBICHHS, YAAICHUS H
[pEIaKTUPOBAHUS BUOPAIMOHHBIX BO3ACHCTBUI

J[Ilunamuueckue
BO3JCHCTBHSL. ..

BrI130B quasnora ais 1o0aBiieHUs, yIaleHUs U
[peIaKTUPOBAHUS TMHAMUYECKUX BO3/1EHCTBUI

TeMneparypHbIC HCTOPHH. ..

Br13oB aumanora s Z[O6aBJ'IeHI/I$I, YaaiacHus u
[PCAAKTUPOBAHNS TEMIICPATYPHBIX I/ICTOpI/Iﬁ

[ 'pYHTEL. ..

BrI130B quasora ams 1o0aBiieHus, yjaleHus U
[PEIaKTUPOBAHUS TPYHTOB

Y4eT MaTpUYHBIX
CYIEPIJIEMEHTOB. ..

Bri3oB JAuajiora i yudeTta MaTpUYHBIX CYIIEPIJIEMEHTOB BO
BpeMs pacyeTa

DopMHUPOBAHNE MATPUYHBIX

CYNICPIJIEMECHTOB. ..

Br130B quasnora s GOpMUPOBaHUS MaTPUYHBIX
CyIepaIIeMEHTOB

KoopauHalmoOHHBIE OC. ..

BrI30B auanora 1i1s 3a1aHUUS M peAaKTUPOBAHUS
KOOpAMHAMOHHBIXOCEH

LIpoBepka TaHHBIX

3aryck MPOBEPKH UCXOJHBIX JAHHBIX PACUETHON MOAEIH

lcxoauble gaHable (Tabmia)

BbIBOJ cBOIHOW TaOINIBI MICXOHBIX JaHHBIX Ha SKpaH

BI/I3yaJ'II/ISa[!I/I$I HUCXOAHBIX
[ITAHHBIX. . .

BbI130B quasnora s BpIOOpa BU3yaln3upyeMOro napaMeTpa
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OO0mue JaHHbIE

Juanor juist peJakTUpOBaHMS OOIUMX NAHHBIX CXEMBbI IMOSIBIISETCS MPH BbIOOpE
nyHkTa QOwue dannvlie B MEHIO JlanHule.

3akaaaka Oo01ue JaHHbIE

A9C, TAC, HEQTEXHM (I'OCT 32388-2013), CYJIIPOM.

006LMe OaHHbIE PACYETHOH CXEMBI [ x|

O8wmre naHHEE |O NpoeKTE | HapaMEprll

Homep nocnearero BrytperHeroyzna |116 i’

“H1cno yuacTkoe lﬂﬂi

Hoprel pacueTta IACTPA—ASC(I'\HAS -7-002-8k) LI
Twn TRYSoNpOECaS IHwaKoTennepaTHprM LI

KoagdHUMEHT Neperpysxku |1 4
KonnuecTeo "AononHHTENEHEX" pEskAMOE IU i’

HYET TREHHA  [MeToaWKa UHCTUTYTE "TUNpoKauyk" LI

OK | OTrEHE |
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HE®TEXHM (PTM 38.001-94):

06LKe faHHbIE PACYETHOMN CXeMbl E

OEWME OaHHEE |O npoekTe | Hapamerpbl'

HoMep nocneaHero BHYTpeHHero yzna |16 i’

“H1cno yuacTroE |17‘9|—

Hoprel pacueTa |ACTPA—H EPTEXKM (PTh 38.001-34) LI
Tun TpySonpoeDaa ICpeuHETemnepaTngbm LI

KoatgUUMEHT NeperpyYsKH No |1 4
TEMASPETYRHEIM OechOpMAaLMAM
KonruecTeo "AONOAHUTENEHEX" pEXMMOE IU i’

HuBT TpeHMa  [MeToauka MHCTUTYTA "MMApokaydyk" vl

0K | OTMEHE |

TEIIOCETb, MAT'HCTP, CB]:

0OwWMe AaHHbIE pPAcCHETHOR CHEMBI

Dl AaHHEIE I O npoekre... | Napaverpe |

Homep nocnegHer o BHYTDEHHEMD Y303 I'I 16 j

Uncno yeactkos (179

Hoprbl pacyera I.&CTF‘A-TEI’I]’IDCETI:\ [MOCT P 55536-2013)

=
[~

Tun TpydonpoBoaa I HuzkoTernepaTypHE I

FonuiecTED "ONOAHHTENEHEN PEHMMOE ID j

HuET TREHMA | MeToamka wHCTHTYTa ' THRpoK ay4yk" j

)8 | Orrena |

e Howmep nocnednezo eHympenHne2o y31a — HOMEP IOCIECIHEr0 BHYTPEHHETO y3Iia
pacueTHOi cxembl. Bee y3ibl, HOMepa KOTOPBIX MPEBBIAIOT 33JaAHHOE YHCII0, CUUTAIOTCS
BHemHUME. KonndecTBo BHYTpeHHHX y370B He mMoibkHO mpeBbimats 4000. 3amaetcs
noJjb30BaTesieM, no ymonanuto pasHo 4000. JlaHHBIH mapaMeTp MOKHO HE U3MEHSITh.
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e Yucno yuacmxog — KONMYECTBO HEPA3BETBICHHBIX YYAaCTKOB MOJEIH
(cynepanemenToB) B nuanazone ot 1 no 4000. /lanHHOe moyie HE 3amOJHAETCS, a HOCHT
rHGOpMaIMOHHEIN XapakTep. CUeT y9acTKaM BEIeTCS aBTOMATHIECKH.

e Hopmwi pacuema — Bb100op HopMm pacuera:

ACTPA-A3C (ITHAD I'-7-002-86)
ACTPA-T3C (P[1 10-249-98)
ACTPA-HE®TEXHM (PTM 38.001-94)
ACTPA-HE®@TEXHM (I'OCT 32388-2013)
ACTPA-TEILUIOCETH (P[] 10-400-01)
ACTPA-TEILUTOCETB (TOCT P 55596-2013)
ACTPA-MATHCTP (CHull 2.05.06-85%)
ACTPA-MATHCTP (CT1 36.13330.2012)
ACTPA-MATHCTP (TOCT P 55989-2014)
ACTPA-MATHCTP (TOCT P 55990-2014)
ACTPA-CB/J] (TOCT P 55600-2013)
ACTPA-CB/J (P]]I PTM 26-01-44-78)
ACTPA-CYJIIPOM (P]15P 4322-86)

e Tun mpybonpogooa — OTMETbTE HY>KHBII TUI TpyOOIPOBOLA B COOTBETCTBUU C
Hopmamu: A43C, T3C, CB/J, CYIAIIPOM - HU3KOTeMIIEPaTypHBIH  WJIN
BBICOKOTeMITepaTypHblid, it HED@TEXHM (PTM 38.001-94) cpenHereMiiepaTypHbIi KK
BbIcOKOTeMIeparypHbiid, miss HEQTEXHM (FOCT 32388-2013) Hu3koTeMIIepaTypHBIi,
CpeIHeTeMIIepaTypPHBIN MM BEICOKOTEMITEpATyPHBIH.

o Koogppuyuenm nepecpysxku (A3C, TAC, HE@TEXHM (I'OCT 32388-2013),
CYIIPOM) — xo3hduimeHT (IeiCTBUTENLHOE YKCIIO), OONbINUA win paBHbid 1,0, Ha
KOTOPBIIT yYMHOXKAIOTCS pacdyeTHble CHIIOBBIE (DakTOpbl (CHIBI M MOMEHTHI) TIpH
OIpEe/ICNICHUH TPOJIONIBHBIX HAMPSHKCHHH. 3HAYCHHE PEKOMEHAYeTCsl NPUHHMATh B
COOTBETCTBMM C HOpMamu pacuera [1, 2, 4]. B caywae OTCyTCTBHS B HOpMax
COOTBETCTBYIOIIMX pEKOMEHIAMi KodpUIUEHT neperpy3ku cieayeT NpUHUMATh
PaBHBIM EINHHIIE.

o Koagppuyuenm nepeepysxu no memnepamyphvim oepopmayuam (HE@TEXHUM

(PTM 38.001-94) — neifcTBUTENBHOE YHCIIO, 3HAYEHHE PEKOMEHIYETCA MPHUHUMATH
paBHbIM 1,2 B coorBeTcTBHHM ¢ Tabnuueit 2.1 [3].
o Konuuecmeo OONOIHUMENbHLIX peXCUMO8 — BO3MOXKHO 3alaHue a0 3-X

JIOIIOJIHUTENBHBIX JKCIUTyaTallMOHHBIX PEXHUMOB, HA KOTOpble OyJeT MpPOU3BEAEH pacueT
CXEMBI OJJHOBPEMEHHO C OCHOBHBIM CTaTHYECKHM pacdeToM. 3aJaHue MapaMeTpoB ITHUX
pexuMoB cM. criucok Qouwue (Ilanens 6600a 3axnanka Jemanu).

e Vuem mpenus — B TIPOTpaMMe pPEAM30BaH ydeT TPEHUS II0 Pa3IHIHBIM
MeTOJUKaM. 3/iech BBl MOXKeTEe OCyLIECTBUTH CBOU BBIOOP.

o Tpenue ne yuumvlgaemcs — TpeHHE He yduTbIBaeTcs. Pacuer Benercs 6e3
ydeTa TPEeHHS B CKOJB3SIIMX M HANpPaBIIOMNX ONOpPax, JaKe €CIIM 3aJaHbl HEHYJICBHIC
KO3 QUIMEHTHI TPEeHUS I orop. J{iist moa3eMHbIX (Ha3eMHBIX B HACHIIIH) TPYOOIIPOBO/IOB
TpeHue TpyOoIpoBoia (U30JI1HK) O IPYHT YUUTHIBACTCA 6Ce20a.

e  Memoouxka uncmumyma “lI'unpoxayuyx” [83] — TpeHue yduTHIBacTCS IpH
JeificTBHH Ha TPYOOIIPOBOJ] BCEX HArpy KaroUmMX (hakTOPOB OTAEIBHO B paboueM (3tar 2) u
XosogHOM (3Tan 4) cocTosHUsX. sl HU3KOTEMIIEpaTypHBIX TPYOOIPOBOAOB MEPEXo] U3
pabouero cocTosHUSA B XOJOAHOE (IEPEMEILEHUs U HAIpsDKEHUs dTana 3) Oompenessiercs
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KaK pa3HHUIA MEXIy paboYrM M XOJIOJHBIM COCTOSIHHSIMH, IUISl BBICOKOTEMIIEPATYPHBIX —
KaK CaMOCTOSTEIIBHbIN 3Tal 0e3 ydyeTa TpeHusl.

o  Memoouxa HIIO IJKTH [80] — TpeHuwe ydYHTHIBACTCS TPH TEPEXOaE W3
pabouero coctosiHus B xonoaHoe (3tamn 3). B pabouem cocrosiHum TpyOoIpoBoaa (dram 2)
K UMEIOIIUMCST BO3JICHCTBHAM (Bec, TeMIlepaTrypa, JaBlIeHHE U T.I.) TOOABISIOTCS CHIIBI
TPEHUs, ONpeJIeNICHHbBIC MTPU TIEpeXo/ie U3 paboYero COCTOSHHS B XOJIOJMHOE. B xomoaHoM
COCTOSIHUM  CWJIBI ~ TpeHHs He  yudThBaloTcs. He  pexoMmMeHmyercs — ais
BBICOKOTEMIIEPATYPHBIX TPYOOIPOBOIOB.

B ofenmx wMeroamkax TpeHHE IBIDKCHHS MOIEIHUPYETCS OKBHBAICHTHBIMH
JMHEHHBIMU YOPYIMMH (UKTUBHBIMH T'OPH30HTAIBHBIMU CBSI3SIMH, JKECTKOCTh KOTOPBIX
noabOupaeTcss B TapaHTHPOBAHHO CXOMIIEMCS HWTEPAllMOHHOM TIpOIlecce TaK, YTOOBI
NPOM3BENICHUE YKECTKOCTH CBSA3M Ha €€ MepeMelleHre paBHIOCh (¢ TouHOCThIO 10 0,1%)
CHJIe TPEHUS, T.€. IPOU3BEICHUIO HOPMAIBHON peakuy Ha KOI(PUIIEHT TPEHUSI.

IMpu yuere tpenus no wmeroauke HIIO IKTU s TpyOGompoBomoB c
OJJHOCTOPOHHUMH OIOpaMHU H (WJIN) )KECTKUMH IOJBECKaMU U (W) YIaCTKaMH B TPYHTE
pacder NPUHYIWTENBHO IMPOU3BOJUTCS MO METOAWKE HHCTUTYTa ‘“‘Tunpokaydyk”, T.K.
tpenue no meroauke HITO IIKTU BBomutcs TONBKO Ha 3Tame 3, 4TO HE IO3BOJISET
KOPPEKTHO Y4eCTh BO3MOKHOCTH OTpPBIBA OT yKa3aHHBIX omnop. [Ipu aToM mepen pacuerom
BBIBOJIUTCS] COOTBETCTBYIOIEE HHPOPMALTMOHHOE COOOIIECHHE.

3aknaaka O npoekre

06LMe AaHHbIE PACYETHON CXEMBI [ x|

.Oﬁl.IJ,IAE ngHHee O npoekTe.. | I'Iapamerpbll

MMa npoekTa ID:\DATA_ASTRANOVA\EXAM PLESWICA\TESTHTEST

OELekT ICASC 3 Enok

CUCTEMA ICI'\MF’, CAOP, onyckHElE To-Ok

[ata coznaHKs IDS.D3.02

Ok | OTMeHa |

B 3aknazke 3a1al0TCsl U OTOOPAXKAIOTCS CBEACHUS O IIPOEKTE.

e Uma npoexma — B OTOM TIOoJN€ OTOOpakaeTcsi Ha3BaHHE IPOEKTa, OHO
COOTBETCTBYET UMEHU (aiina npoekra (daiina ¢ pacmupenueM *.anp). Ilone 3anonHsercs
nmporpaMMoil  aBromartnuecku. JlanHeile B mone Mwms npoekma W3MEHSIIOTCS TIPH
HeperMEHOBaHUM (pailla POEKTa, HAaIpUMEp, IPU BINOIHEHUH KoMauabl Coxpauumb
npoexm Kax.
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e (Obvexm — B TONE BHOCHTCA TeKCTOBasg WH(OpPMAmUs O MOAEIHPYEMOM
TpyOONpOBOJE, CIY)XUT AJS CIPABOK. 3arOJHSCTCS IONB30BATENIeM, MOXET COJCpKaTh
OyKBBI I CHMBOITBI, KaK PyCCKOTO, TaK ¥ JJATHHCKOTO al(aBHTOB.

e Cucmema — B TIONE BHOCHTCS TEKCTOBas HH(OpPMAIHA O CHCTEME, B KOTOPYIO
BXOJUT MOJEIHPYEeMbIi  TPyOOIpOBOX, CIOYXKHT OIS  CHPAaBOK.  3amojiHSAeTcs
HIOJIE30BATEIIEM, MOXKET COZIEpPKaTh OYKBBI M CHMBOJBI, KaK PYCCKOTO, TaK M JIATHHCKOTO
andaBUTOB.

e Jlama cos30anus — B TONE 3aHOCUTCS JaTa CO3MAHUS IIPOEKTa. 3aIloNHIETCS
HOJTB30BATEIIEM.

Wndopmanus u3 nonet Uwsa npoexma, Obvexm, Cucmema, Hama coszoanus
IPHCYTCTBYET B 3ar0JI0BKAX CBOIHBIX TAOMHII.

e OK — BBIXOJ M3 [HANOra ¢ COXpaHEHHEM BBEICHHBIX JAHHBIX HJIM BHECCHHBIX
U3MEHEHUH.

e Ommena — BBIXOJ U3 AUanora 0e3 COXpaHEeHHs! BHECCHHBIX N3MEHEHHI.

3aknanka [lapameTrpnl

06umMe JaHHbIE PacCUETHOH CXeMbI m

OBwpe naHHEE I O npoekTe... CBHCMHKal UK. pacueTel I

[~ YuET TPEHMSA MEK HCMBITAHMX

[T YuET TemMnepaTypHE Ned0pMALMEA MM HCMEITEHWAX

[~ YuéT SokoBbX pREKUME B NOAESCKEX B X0NDAHOM COCTOAHMM
[¥ YuET BECE NPOOYKTA B XONOAHOM COCTOAHMM

[¥ ABTOMBTHUESCKEA BCTAEKE CEUSHMIA 4NA MOOENHPOEEHHUA TRYHTA
~HOC o7 naeneHka

[~ YueT oceEwX U OT AABAEHUA B MMHE0EENCHTE D OHHERX KOMNEHCATOREX
[~ Yuet oceEwX CUN 0T ABBNEHMA B ARYMMX 3NEMEHTEX

[~ Yuér nceeoi AedopMaLM 0T AGENEHWS (3dpekT Mame)

[T YuéT MaHoMeTpUYECKOrD 3thdeKTA B OTEOAAX C 3NAMATHYHOCTEH)

Mo yronuaHum |
Kon-E0 NpMENMKEHHA NPpKM BEIGORE |2 i’

[~ Monsop © yusTom HeneT aHmi
[~ Yuét oTpeisa/sa20008 B ONOPEX MM ONPEAENEHMM PABOYMX HAFPY30K

oK, | OTHEHE |

T pyskMHE

o Yuem mpenusi npu ucnvlmanusx — y46T TPSHUSI B OMIOPHBIX KOHCTPYKIHAX MPU
pacuére ucnbitanuid. Oniusi He paboTaeT, eclii OTCYTCTBYET YYET TPEHHUS MpH pacyére
(cm. 3aknanky Obwue Oannbie, TyHKT Yuém mpenusi);

o Yuem memnepamypnuvix Oegopmayuti npu ucnvimanusx — y4€T nedopmMarui,
BO3HUKAIOIIMX OT TEMIIEPATYPHOTO Mepenaja npyu pacyére UCIbITaHUH;

o Vuem Oorosvix peakyuil 6 n008eCKAx 6 X0N0OHOM COCMOSHUU — YYET OOKOBBIX
peakiuii TPYXMHHBIX W JKECTKHX IOJBECOK B XOJOAHOM (HepabodeM) COCTOSHHH.
BoKoBbIE peakiiu TMOABECOK B XOJIOJHOM COCTOSHHU YYHTBIBAIOTCS TaKUM ke 00pa3om,
Kak 1 B pabouewm;
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o Vuém eeca npodykma 8 XON0OHOM COCMOSAHUU - Y4YET paclpeneneéHHO
Harpy3Kd OT Beca HpOJyKTa IpU pacu€re XOJOIHOIO COCTOSIHUS TpyOorpoBozaa. B
ciydae CHATUS (UIakka BeC INPOAYKTa MpH pacdyére B XOJOTHOM/HepabodeM
cocrosHuu  (IV  atam) He  yuuThIBaeTCs, HpU  pacuéTe Iepexoma U3
X0JIOAHOTO/Hepabouero cocrosHus B padodee (III sTam) yuuThiBaeTcs B KadyecTBe
TIepeMEHHOH (IIMKIIMYECKOi) Harpy3KH,;

* Asemomamuueckas ecmaska cevenuu O0na Mmooenuposanus cpynma — Ilpu
YCTaHOBKE 3TOro (uiakka /sl yYacTKOB TpyOONpoBoAa OecKaHaIbHON MpPOKIAIKH
IporpamMMa aBTOMATHYECKH JOOABIISET CeUSHHUs JIsl KOPPEKTHOro yuéra rpyHTa B pacuéTe
(cM. Taxoke Agmomamuueckas 6cmaeka cevenutl, MEHio Jannvie);

o  HJIC om Oasnenus;

o Vuyem ocegvix cun om 0agieHus 8 AUH308LIX/CUTbHOHHBIX KOMNEHCAMOPax —
YUYUTBIBAIOTCSl OCEBBIE CHJIBI, BO3HHUKAIOIIME B JIMH30BBIX U CHJIb()OHHBIX KOMIIEHCATOPAX
oT BHYTPCHHETO JaBJICHUSA. le/l YCTaHOBKE HEPa3rpyKE€HHBIX KOMIIEHCAaTOpPOB
(monp3oBarenem 3amaercs dddexTuBHas WIOMmAnb, cM. [lanens 680da 3aknanka Jemanu
HOyHKT KowmneHncamop) B HUX BO3HHKAIOT OCEBBIC CHIJIBI OT JaBJICHMs, ACHCTBYMOIIHE Ha
TpyOompoBoa. PexoMeHayercss CTaBUTh (GUaxok B 3ToM mone. s pasrpyKeHHBIX
KOMIIEHCaToOpoB (He 3amaercss 3(QekTuBHAs IUIOMIAAb) OCEBBIE CHJIBI OT JABJICHUS HE
YUYUTBIBAIOTCS;

o Vyem ocesuvix cun om oagienus @ Opy2ux d1emMenmax — yIuThIBaIOTCSI OCEBbIE
CHJIBI, BO3HUKAIOLIHE B OTBOJIAX, TPOWHHKAX, IEPEX0/1ax, IOBOPOTAX, CMEHAX BHYTPEHHETO
AnamMeTpa, }IOHBILHKaX/KprHJKaX U IIp. 30HaX U3MCHCHUSA CECUYCHHA W HAIIPABJICHUA pr6bl,
oT JeiicTBus AaBieHus. ONIus BBeeHA ISl UCCIIEAOBATENHCKAX M YUCOHBIX LeNeil U s
HCIIOJIb30BaHUA B HOPMATHUBHBIX pacdeTax HEC PEKOMCHIAYCTCH,

o Yuém ocesoii deghopmayuu om oaenenus (3¢pghexm Jlsime) — yUUTHIBAIOTCS
oceBble edopManny IEMEHTOB TPyOOHIpOBOAa OT AeHCTBHS AaBieHus. Omius BBeICHA
IUTSL MCCIIENOBATEIbCKUX W YYEOHBIX LeNed W IS HWCIONb30BaHUS B HOPMATHBHBIX
pacuerax He PeKOMEH/IYETCs;

o  Vuem manomempuueckozo s¢pgexma 6 0meooax ¢ IIAUNMUYHOCHIDBIO —
YUUTBIBAIOTCS YBEIUUCHUE Paiyca KPUBU3HBI OTBOJOB C AJUIMITHYHOCTBIO OT ACHCTBUS
naBieHus. M3rubaronie MOMEHTHI ISHCTBYIOT B INIOCKOCTH OTBOAA. Onuus BBeIeHa IS
HCCIICA0OBATCIIBCKUX U y‘{C6HbIX I_[C.]'Ieﬁ U U1 UCIIOJIB30BaHUsI B HOPMAaTHUBHBIX pacucTax HE
pPEKOMEH Ty eTCs;

e [lo ymonuanuo — NPYU HAKATUM STOH KHOIKH YCTaHABIMBAIOTCS (DIIaXKKH B MOJIS
IIYHKTOB A8momamuieckas 6Cmagka cevyenull 015 MOOeIUPOBAHUs epyHma u Yuem ocesbix
cul om 0aeneHusi 8 JUH308LIX/CUTbHOHHBIX KoMneHcamopax 3aKnaaku Ilapamempor.
Homomaurtensno mnst ACTPA-HEOTEXUM w ACTPA-TEIIVIOCETH ycranaBnuBaeTCs
Gbnaxox B mone Yuem nogviuieHHOU 060104€YHOU NOOAMAUBOCMU CEAPHBIX MPOUHUKOE |
wmyyepog 060py006anust, sl OCTATBHBIX OTPACIEBBIX BETBEH 3TOT (PiIa’KOK CHUMAETCSL.

o [Ipysicunbl — 3[€Ch 33aI0TCS TTAPaMETPhI UCTIOIb3YEMBbIX MPYIKHH;

o Komuuecmeo  npubnudicenuti npu  evlOope  NPYJCUH —  KOIHYECTBO
MPUOMKEHUH TIPH BBIOOPE CTPYKTYPbI MPYKUHHBIX MOJIBECOK U OO, LIEJIOE YHCIIO;
e [loobop npydscun ¢ yuemom UCHbIMAHUN — TIOCTaBbTE (IIAKOK, €CIU

HE00XOIMMO BBIOpaTh MPYXKHUHBI C YYETOM HCHBITAHWUH, TaK KaK B HEKOTOPBIX CIydasx
BO3MOXHA CHUTyalusl, KOTJa IpPU HCHBITAHUAX HArpy3Kd Ha pPacIyLEHHbIE NPYKHUHBI
Oosblie YeM B pabo4eM COCTOSHUM M MOTYT NPEBbIIATh TAONIUYHYIO Harpy3Ky (Harpumep,

IIPH UCTIBITAHUSIX CO Cpelloil OoJiee MIIOTHOM, YeM pabodas cpena).
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[py>xuHBI MOAOUPAIOTCS CIEAYIOIMM 00pa3oM: Iocie Mombopa MpYKHH Ha
stane |l (mo paGouemy cOCTOSIHMIO) BBINONHAETCS “IpeaBapUTEIbHBIN" pacyeT Mo 3Taly
WcTbITaHu#. BrImonHsieTcs mpoBepka NPeBIIIeHHs Harpy3Kd Ha OJHY TATY pacIylIeHHOMH
OPYXHUHBl NPH UCHBITAHUSX HaJ BbIOpaHHOW TaOMMUYHOM Harpys3koil. 3aTeM CHOBa
npoBoautcs dtan |1l mo mondopy mpyxuH, MU 3TOM IS TMPYXKUH C NPEBBILICHUEM I10
WCTIBITaHUSX BMECTO paboueil Harpy3ku Mpy Moa00pe TaOIMYHON HATPy3KH MCIIONb3YETCs
Harpyska Ha OfHy TATY OT UCIBITaHHiT ¢ koadduuuentom 1. Jlanee pacdeT mpoaoinkaercs
C BEIOpAaHHBIMH XapaKTEPUCTHKAMH IPYKHH;

o  Vuém ompuiea/3azopos 6 onopax npu onpeoeneHuu padoyux Hacpy30K —
HoCTaBbTe (IAKOK, €CIM HEOOXOAMMO MONYyYUTh OJUHAKOBBIE PE3yJbTaThl pacyera IO
sTamy | mpu OTpeIBE TPyOOmpoBoAa B pabodueM COCTOSHHM XOTS OBl OT OJHOM
OJTHOCTOPOHHEH OIOpBl (CKOJBKCHHS, HANpPABISIOMICH WM JKECTKOW MOJBECKH) MpH
IIOBEPOYHOM PacueTe H pacyere ¢ II0I00POM MPYKUHHBIX OABECOK.

ITo ymomnuaHuio, Ha IIEPBOM 3Talle B pacuyeTax C ONpeleleHHEM XapaKTepPUCTHK
MIPY>KHHHBIX OJBECOK U OMOP B YHOMSIHYTOW CHTYaIlMU OTpPhIBA Ha dTamne | MCIONb3yeTcs
“ycrioBHas” KECTKOCTh MPYKHUHBI (BEPTHKAIBHBIC MEPEMEICHHS HE JIOMYCKAIOTCS) — MPH
9TOM HATpy3KH Ha IPYKHUHBI OTIIMYAIOTCS OT HOJIYYCHHBIX IIPH BBIOOPE MPYXKHUH UCXOIS U3
MIPEATIONOKEHNUS IPHKUMA TPYOOIIPOBOIa KO BCEM OIOpPaM.

Ha mepBoM 3Tare MoBepOYHBIX PACUCTOB BCET/Ia UCIIONB3YeTCs 3alaHHas pabodast
Harpyska Ha Ipy>KHHBL.

ITosToMy, HpH KENTAHUH MONYYUTh PE3YJIbTATHI, UICHTHYHBIC IJIS PACUECTOB M
ClIelyeT MOCTaBUTD (IIXKOK.

o Vuém pabouux HAcpy30K APYICUH GMECTO AOCOMIOMHBIX JHCECMKOCHeU Ha
amane 1 npu ompbwige om onop/3aKpulmuu 3a30po8 0 pacuéma ¢ bl00POM NPYICUH — TUIS
MoJiefiell ¢ OJJHOCTOPOHHUMU OIOPaMH (CKOJb3SLIMMU, HANPaBIAIOMUMHU, OOLIETO BUAA)
WM KECTKUMH TOJBECKaMH Ha dTare | mpu pacyére ¢ BBIOOPOM NPYXKHH, B CEUCHUSX
KOTOPBIX CTOSIT IPYKHUHHBIC TT0JJBECKH/OMOPHI 3aJal0TCS:

- a0COJIOTHBIE KECTKOCTH MPYKUHHBIX IOABECOK/OMOp — (UIaoK cHAT (10
YMOJTYaHUIO);

- paboune Harpy3KH NPYKHH — (hI1aXKOK YCTAaHOBIICH.

Ilpy HaNMMYUKM B MOJCIH OIHOCTOPOHHHX OMNOP (CKOJIB3SIIIMX, HANPABISIOLINX,
obmiero BuIa) WM JKECTKHX TOABECOK, OT KOTOPHIX TPYOOIPOBOJ OTPBIBAETCS
(momgHMMaeTcs), pe3yJbTaThl dTamna | mpu pacuére ¢ BEHIOOPOM INPYKMHHBIX IOJBECOK M
IIpU pacyére ¢ 3aJaHHBIMH XapaKTePHCTHKaMH MPY>KHH MOTYT pa3inudarbcs. Pazmuuns B
pe3yibTaTax BEI3BaHEI TEM, YTO P pacyéTe ¢ BEIOOPOM IPYKHMHHBIX MOABECOK Ha srare |
3amaloTcs  abCONMIOTHBIE  JKECTKOCTH  TPYXKWH, TpH  pacuére ¢  3aJaHHBIMH
XapaKTePUCTUKAMU MIPYKUH — paboune Harpy3Ku NPY>KUH, IPH TOM, YTO UMEETCSl OTPHIB
oT omop (MOABEM B TOUKAX KPEIUICHUS KECTKUX MOABECOK).

HaHHa?{ onuus npeaHazHad€Ha JId MOJYYCHHs OAMHAKOBBIX PE3YyJIbTAaTOB Ha 1
JTane NpH pacd€Te C BEIOOPOM IPYXKHH U TPH pacd€Te C 3aAaHHBIMH IIPYKHHAMH IO
MOJETsIM, B  KOTOPBIX IIPUCYTCTBYIOT OIHOCTOPDOHHHE  OIOPHI  (CKOJIB3SIINE,
HaIpaBIAOMKe, OOIero BHAA) WM XKECTKHE NoaBecKH. OJIMHAKOBBIE pE3YJIBTATEI
JNOCTUTAIOTCS MyTEM 3aJaHMs pabouMX Harpy3oK IPYXKHH BMECTO aOCONIOTHBIX
KECTKOCTEH Py KUHHBIX ITOABECOK/OMOp Ha 1 3Tarme mpu pacuére ¢ BEIOOPOM IPY>KHH.

Pexomenoayus paspabomuuxa: Cnenyer uzberaTh CUTyallMd TOAOOpa TMpPYXWH B
YCIIOBUSX OTPHIBA OT OJHOCTOPOHHHX OIOp, KaK MPHBOJSMICH K HE BIOJIHE KOPPEKTHBIM
pesynbrataM. OTpBIB TPyOONIPOBOAA OT OJHOCTOPOHHEH OHOpPHI B pabodeM COCTOSIHUH —

Mocksa, 2023 83



“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

CBHCTEIBCTBO, KAk MPABWIO, HEMPOAYMAHHOCTH  OIIOPHO-TIOABECHOM  CHCTEMBI
TpyOonpoBoaa!
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3akaaaka CeiicMuka

O6UINE NaHHBIE PACYUETHON CXEMBI il

.Oﬁu.\me ,:LaHHblel 0] I'IpDBKTB...l MapareTpel JWH. pacqEThl

tMeToa rpaHHUHoi CeRcMOCTORKOCTH

MKOEDE YCKOPEHUE THYHTE.

YCKopeHWE HYNEEOMO Nepuons

KoaggUUWEHT HEYNpYroro
NOrNoWeHKA SHEPTMK

11]

5

OK | OTrEHE |

e [luxkogoe yckopeHue cpyHma — MaKCUMalbHOE YCKOPEHHE Ha TpPYyHTE,
n3MepsieMoe B JIONSAX YCKOpeHHsi cBoOoaHoro nagenus [26]. Wcnonb3yercst 1uist OLEHKH
ceiicmocrorikoctd MI'C 311eMeHTOB TPYOOIPOBOHOM CHCTEMBI;

o  Kospguyuenm mueynpyeoco noenowenus duepeuu —  0Oe3pa3MepHBIN
KO3 QHUIMEHT HEYNpYyroro MorJIONEHUs dHeprun. Vcnonb3yeTcs A yuéra Heynpyroro
paccesiHUsI SHEPrHUy MpH OLieHKe celicmocroiikoctu MI'C [26];

e Bepxusaa epanuya celicMuyeckoz0 Ouana3oHa — YacToTa, YCIOBHO
IIpUHUMaeMasi B KaueCTBE BEPXHEH I'paHHIIbl YAaCTOTHOIO JHMAaIa30Ha CelCMOBO3AECHCTBUS
(nns ceiicMoBo3eHCTBUI 00bIYHO puHUMaeTcs paBHOH 33 I'm). [Tapamerp ucnons3yercs
JUIsL OTIpE/IeNIEHUs] YCKOPEHHs HYJIEBOTO TEPHUOJIa CEHCMOBO3ICUCTBHM, 3aJaHHBIX B BUJIC
aKceJIeporpamMm.

o Vposenv samyxamus 8 Ooasix om Kpumuyeckoeo — KodduImeHT
)ICMH(l)HpOBaHI/Iﬂ B JIOJIIX OT KPUTHYCCKOI'O (le/l OTCYTCTBUU JKCIECPUMCHTAJIbHBIX
naHHbix npuduMmaercst pasubiM  0,02). [lapamerp WMCHONB3YeTCs JUIS  OMPEACIICHUS
YCKOpEHUS HyJIeBOTO MEPHOAA CEHCMOBO3ICHCTBHH, 3aJaHHBIX B BH/I€ aKCEIEPOTPAMM.
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3akaaaka {luHaMU4YecKUe pacyéThl

06wKe OQaHHblE pacuemoﬁ EeMbl il

QEwHe ,D.aHHbIBl O npoekTe | I'IapaMEprll CebficMuka ‘_El_!f_‘_!j_{__ﬁ_ﬁg‘j_?m

"Kuaq:cpwuwemb NPONOPUMOHENEHOCTH 405 METRMUE AEMNGHEOEaHH:

o IU.584D?D? = 5] ID.DDD1?933 =

OK | OTrMeHa |

o Koaghpuyuenmor nponopyuonaibHoCmu 015 Mampuybl 0eMIGUPOBAHUSL:
v’ 0 — K09 PHUIHEHT TPOTOPIHOHATEHOCTH MacChl, ¢
v B — K03 UIMENT MPONOPIUOHATEHOCTH KECTKOCTH, C.
Jannabie  k03((GUIMEHTHI 3aMalOTCI TpU  pacyéTe METoIoM  [Ipsmozo
unmezpuposanue ypasnenuti Osudcenuss 8 ACTPA-CEHCM w ACTPA-JHH, u
THonnozo memooa pacuéra 8 ACTPA-BUBP.
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ABTOMATHYECKAsi BCTABKA CEYEHHUHd...

ﬂaHHLIﬁ IIYHKT NOpE€AHasHa4CH IJIid aBTOMATHYECKOM BCTaBKH CCUCHHUH

Ha
BBIJICJICHHBIX Y4YaCTKax.
MapaMeTpsl pacCTaHOBKW CEYe x| MapaMeTpbl PACCTaHOBKMW CEYe x|

rTae paccTasmTe?
® Ha soex yuacTkax

(" Ha BbioeneHHsx YUYACTREX

rTAe paccTaguTe?
® Ha eoex yuacTkax

(" Ha BbloeneHHex YUYACTRKEX

~Cnocof saaaHHa wars:
(% B ovaMeTpax Tpye
B eauHuuax AndHe!

rCnocof sanaHms wars
" B avamMerpax Tpys
® B enuHuuax AndHG

[v PaeHOMepHEA BCTEEKS CRYBHMA

War cedeHui |5

|

[V XaTs Bkl 0AHO CRUBHME MEXAY ONOPEMU

MuHMMansHoE PACCTOAHME
MexOY onopary Ana BCTAEKH

[v MomenupoBaHue rpyHTa

MMUHMMENEHEE War B rpYHTE
MEKCHMENEHEIR War & rpyHTE

War gozne onop Myznos |01

Q111

OTtrMeHa

[* PaeHOMEpHER BCTAEKA CRYBHMA

War cevsHmi 1000

[V XaTs 66l 0AHO CRUBHME MEXAY ONOpaMUI

MUHKMaNEHDE paccToaHWE IZDD
MEAY ONOParK 007 BCTREKH
[¥ Monenuposanue rpyHTa
MHHMMANEHEIR War B rpyHTE |1 ili]
1]

MaKcuManeHER War e rpyHTe (2000

War eozne onop M Yznoe I
oK

MM
FMM
MM
MM

MM

OTHEHE |

e [0e paccmagumpb? — OTMETHTE HYKHBII TYHKT:

v Ha scex yuacmkax,
v’ Ha evioenennvix yuacmrax,

[IpenBaputenbHO HEOOXOAUMO BBIACIUTh T'paQMUECKH HYKHBIC WIIA BCE YYACTKH.
o (Cnocob 3a0anus wiaza — Crioco0 3aJaHus mara Jjist BCTAaBKU CEYEHMIA:

v' B anamerpax tpy6
v' B enuHHUAx JUTHHBI

. Pasnomepnas  ecmasxa ceuenuti — TOCTaBbTe (IIAKOK, €CIU
HEO00X0AUMO PABHOMEPHO PACCTABIIATH CEUCHUS HA BBIICICHHBIX Y4aCTKaX;
. Hlaz ceuenuii —pacCTOSHUE MEXAY BCTABISEMbIMU CEUECHUSIMU IIPU
paBHOMEPHOH pacCTaHOBKE;
e Xomsa Obl 00HO ceueHue MmedcOy oOnopamu — TIOCTaBbTE (IIAKOK, €CIIU
HE0oO0XOANMO HaIUIHE XOTS OBl OHOTO CEUCHUS MEXITy OMOPaMU.
o Munumanenoe paccmosiHue MedcOy Onopamu Onsl  6CMAGKU CeYeHus —

Mocksa, 2023

MHHHMAJIBHOE PACCTOSHHUEC MEXKIY OIOPHBIMH KOHCTPYKIHSMH B IHAMETpax
TpyO, IPU KOTOPOM €lI€ HY>KHO BCTABILSITh CEUCHHE MEXK/Y OMIOPaMHU.
Mooenuposanue 2pynma — moCTaBbTe (BIAXKOK [UIT MOJCIMPOBAHUS PYHTA HA
BBIJCTICHHBIX MMOJ3EMHBIX Y4YacTKax. I[lpu Hamnuusi ¢raxka, cedeHus Ui
MOJIC/THPOBAHMSI [PYHTa BCTABJSIOTCS COTNIACHO QITOPUTMA IMPHUBEACHHOMY
HIDKE, WHa4e, MPOU3BOAUTCS PAaBHOMEpHAash BCTaBKa CeYeHHH (MpU HATHMIHU
COOTBETCTBYIOLIETO (IaxKa);
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o Munumansnoiil wae 6 epynme, Maxcumanvhoiii wiae 6 epynume, Lllaz 6o3zne onop u
V37106 — TIApaMETPhl AITOPUTMA AJISI PACCTAHOBKM CEYEHHH I MOJASIUPOBAHUS
B3aUMOJICHCTBHS C TPYHTOM. [l0 yMONYaHHIO ONTHMaibHbIE 3HAUCHUS JTHX
napameTpoB (B nuaerpax Tpy0): Muwnumanvueiti wae 6 epymme — 1,
Maxcumanvueiii wae 6 epynme — 5, Illae 6osne onop u y3noe — 0,1. Ceuennst B
IPYHTE PACCTaBIIIOTCS CIEAYIOIUM 00pa3oM: BONM3U y3JI0B, TOUEK H3JIOMA,
OTBOJOB, BXoJa (BBIXOJa) B TPYHT [Iar PacCTAaHOBKH CEYEHHH paBeH
MUHUMATGHOMY WA2Y PACCMAHO6KU CEYCHUH B TPYHTE, 110 Mepe YIaleHHs OT
MEPEYNCIICHHBIX MECT INar ITIOCTEINIEHHO YBEIWYHBACTCS 1O MAKCUMATLHOZO
waea 6 epynme. Bozie onop U y3loB B IPYHTE IONOJHUTENBHO BCTAaBISIOTCS
cedueHus Ha paccTtostHun [llae 6031e onop u y3108.

YI[a.]'ll/lTI) ABTOMATHYCCKHU BCTABJICHHbBIC CCUCHUA

VnaneHue aBTOMaTHYECKH BCTABJICHHBIX CEYEHHUI Ha BBIJEICHHBIX y4dacCTKax. Te
ABTOMATUYE€CKN BCTABJICHHBIC CCUYCHUS, B KOTOPBIC II0JIB30BATECIIEM OBLIH ,I[O6aBJIeHI>I
OIopBkI, (1)J'IaHIH>I, COCPEAOTOYCHHBIC  yCUIIUA, BI/I6paIlI/IOHHI>Ie U JUHAMHUYCCKHC
BO3JCHCTBHUS U IIp., B aBTOMAaTUYECKOM PCIKUME HE YIATAIOTCA.

ABTOMaTHYeCKasi pacCTaHOBKa Macc...

Ipu BEIOOpE JaHHOTO MyHKTa MEHIO /[aHHble TIPOMCXOIUT PacCTaHOBKa Macc I10
TpeM cTerneHsM cBo0oJbl. PaccTaHOBKaA BBIMOJHSIETCS KaK Ha y4acTKax, Ha KOTOPBIX yikKe
AMEIOTCS JTUHAaMHYECKHE CTENeHH CBOOOIBI, TaK M Ha Y4YacTKax, Ileé OHM He ObUIH
paccTaBieHbl paHee. s pacCTaHOBKU Macc B CEUEHUSIX, BO3MOXKHO, IOTpeOyeTcs BCTaBKa
JNOTIOJTHUTENBHBIX CEYCHUH Ha JeTalsx TpyOompoBoga CM. MeEHIO Jawnuvle, ITyHKT
Asmomamuyeckas 6cmaska_ceyenui..., MEHIO PEAAKTOp IMYHKTHI JJobasumb cmewenue u
Hobasumy donoanumenbvie cMeujeHus..

apaMeTphbl PacCTAHOBKN Mace [ x|
e paccTaBuTe:
® Haecex yuacTkax

" Ha ebinenaHHbx yuacTka:

~Cnocof paccTaHOEKK MAace
(" "WIHTENNEKTYANEHAA" PRCCTAHOBKE MACT

(% PaccTaHoBKa MEcc BO BOE CaHeHusa

Cnocof PACCTAHOEKKM MACC B OTEOOE

¥ PaccraHoeka Macc B LEHTP TMEDE

|7 PaccTaHoeka Macc B HAYANo | KOHEL, rHEa

OTMeHa

Benuuunna Macc B SBHO WJIM aBTOMAaTHYECKH BHIOPAHHBIX CEYEHUSIX ONpeessieTcs
C Y4eTOM:

1) cocpenoTodeHHBIX Macc, 3a/laHHbIX IoJsib3oBaresneM siBHO (Cocpedomouennvle
maccel Ilanenv 6600a, 3aknanka Ceyenue) WIM ONOCPEAOBAHHO (TIPH OTCYTCTBHH
3aJaHHBIX COCPEJOTOYEHHBIX Macc Ha ydacTke — uepe3 CocpedomoueHHvle Hacpy3Ku
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Ianenv 6600a, 3aknanka Ceuenue TIpU OTPULATENBHOW BEJIHYWHE BEPTUKAIBHOM
KOMIIOHEHTHI);

2) cyMMapHOTO MOTOHHOI'O Beca, 3aJaHHOTO U1 BCEX TPYO M OTBOJIOB; BECOB
HepeX0I0B, KOMIICHCATOPOB, apMaTypsl ([lanens 6600a, 3akiaanka Jemanu);

3) mpu OTCYTCTBUH 33JaHHOTO IIOTOHHOTO Beca Ha AJIeMEeHT (TpyOa WIId OTBOI) —
110 BEPTUKAIBHOU (10 ocH Z) OTpHLIATEILHON KOMIIOHEHTE paclpeesIeHHON Harpy3Ku Ha
TpyOBI M OTBOJIBI.

4) mo BepTUKaNBHOW (10 OCH Z) OTpUIATEIBHON KOMITIOHEHTE paclpe/e/ieHHOM
Harpy3KH Ha HEKOJIbIICBbIC CEUCHHSI.

Pesynprar paccTaHOBKM AMHAMHYECKHUX CTeTeHel CBOOOIBI BH3YaIM3UPYyeTCs B
aKTHBHOM OKHe.

PaccraBuTh TMHAMHYECKHE CTEIIEHN CBOOOBI ISl IPEIBAPUTEILHO BBIICICHHBIX
YYACTKOB MOXKHO BO BCE CEUCHHS HIIH “MHTEIUICKTYalbHO .

== lapaMeTpbl pacCTaHOBKN Macc [ x|

e paccTaedTe
® Ha ecex yuacTkax

(‘ Hea Bblae nEHHEX YYACTKEx

~Crnocos peccTaHDEKK MACT
@ "MHTennekTyanbHas" pECCTEHOBKS Mats

(- PaccTaHoBEA MACE BO BCE CEYEHWS

HpE!DJ'IDﬂﬁI’ﬂEMDE oBWee YKeno I
cTeneHer ceofonel

oK | OTMeHE

e [0e paccmasumsb? — OTMETHTE HYKHBIH ITyHKT:

v Ha scex yuacmkax;

V' Ha gbl0enennblx yuacmKax;,

[IpenBaputenbHO HEOOXOAUMO BBIACIUTh T'paQMUECKH HYKHBIC WIIM BCE YYACTKH.

e Cnocob paccmanosku macc

o “Uumennexmyanvhas™ paccmanogka macc — MPearoliaraeT pacCTaHOBKY Macc
B aBTOMAaTHYECKH (TIPOrPaMMHO) BEIOPAHHBIX CEYEHHSX B 3aBHCUMOCTH OT 3aJaHUs HIDKE
OIMCAHHOTO MapameTpa.

o [Ipeononazaemoe obugee uucio cmenenetl c60600vl — 311eCh MOXKHO 3aJaTh
npeanonaraeMoe olmniee 4YHCIO JMHAMHYECKHX CTerneHed cBoOoxbl Ha BCeX WIH
BBIJETICHHBIX y4YacTKax (C ydeToM yxe mmeromuxcs). Ecim aTor mapamerp He 3amaH, TO
NPU PacCTAaHOBKE MACC MCIIONIBb3YETCs 3HAUCHHE, YUUTHIBAIOIIEE YUCIIO Y3JI0B U YYaCTKOB,
Hamugue THOOB, apMaTryphl, OIOP, COCPEIOTOUEHHBIX MacC M CHJI (OmIpenessieTcs
IPOrPaMMHO);

e Paccmanosxa macc 80 6ce ceyenusi — OCYIIECTBISICTCS BO BCE CEUCHHUS
pacueTHOM cXeMbl, BKJIIOYas LEHTP W/WIM Ha4yajo U KOoHel T'MOoB (OTBOJOB) IO BBIOOpPY
I0JIb30BATENS C TIOMOIIBIO COOTBETCTBYIOIIMX OMIUIA B TOM JK€ OKHE;

Cwm. taxke Obwee onucanue [76, m. 3.5-3.8].
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YinaneHue Macc Ha BblIeJIEHHbIX YyacTKax

Ha y4acCTKax, BBIACIICHHBIX rpa(bnqecm/l WM C IOMOIIBKO MCHIO Pedakmo;z,
6yZlyT yAajleHbl AUHAMHUYCCKHUE CTCIICHU CB060)1bl BO BCE€X CCYCHHUAX, KPOME TCEX, B
KOTOPBIX 3aJaHbl JUHAMHUYCCKHUE NN BI/I6paIII/IOHHI)Ie BO3/JICHCTBUS.

Marepuaisl...

]
16THM (12) PX 10-400-01 -
2. Merann (12) TOCT 32388-2013 Matepuan
| Matepwuan v B/l
Penaktup. [

HoanuTe |

JakpETE |

JlaHHOE OKHO MOSBNSETCS NIPH BBIOOpE IyHKTa Mamepuansl B MeHIO Jannble.

B chomcke TpHBOAMTCS TEpPEYCHb MAaTepHAlIoOB, KOTOPBIE MOTYT OBITh
HCIOJIb30BaHbl WIN UCIOJIB3YIOTCA NPU 3aJlaHuM CBOWCTB Marepuana Juii jeraneil. Eciu
crpaBa OT Ha3BaHWS MaTepHalia MPUBOJUTCS HA3BaHWE HOPM, 3TO O3HAYAET, YTO JAAHHBIH
MaTepual He MOXeT OBITh UCIIOIb30BaH Ul pacyéra 110 BEIOPaHHBIM HOPMaM.

e Hoguvlii — BBOJ HOBOTO MaTepHara,

e Pedakmuposamb — MIPOCMOTP M BHECEHHE M3MEHEHHH B MMEIOIIUIICS MaTepHall,
BBIJICTICHHBIH [[BETOM;

e YOanumu — yoanauTh BeIICICHHBIA MaTepHa;

®  3axpwims — 3aBeplIeHUE PaOOTHI C JUAJIOTOBBIM OKHOM.

Jns 3amaHMs HOBOTO MaTrepHana CleAyeT HaxaTh KHONKY Hoegwul. B
TIOSIBUBLIEMCSI MEHIO JIOCTYTIHHI 1Ba MyHKTa Mamepuan v Mamepuan uz B/

IIpu BBIOOpe mnyHKTa Mamepuan u3z bBJ[ TOSBISETCS OKHO CO CIIUCKOM
MaTepHaJIoB, 10CTyNHbI3X U3 B/I.

90 HUILI Cra/lnO



Mento JlanHble

= b1 no Marep

2 CT3cmos
Cr3cns
Cr3cns
Cr3cns
Cr3cns
Cr3cns
10
10

0 20

P o o 2o 0 s W

-]

aM (A3C)

v Mapra|xouvenrapm

TopAYeKaTaHHasgA COPTOBasg JIMCTOBad CTajk TONNMHON mo 100
TopAYeKaTaHHasA COPTOBasg JIMCTOBafd CTajlk TONNMHEOM Gojes 1
TpyOH

MokoBKM OuMaMmeTpoM rno 300 mm K175

MMokoBKM OuMameTpoM rno 300 mm K195

I[IoKOBKM OMaMeTpoM Oo 50 mm KII215

TpyOH CecCHNOoBHHE OUMaMeTpoM o 250 MM

CopToBas TopAYeKaTaHHAad TONIMHOM mo 80 MM

TpyOH IopAdeledopMHMpOBaHHEE IOMaMeTpoM 465 MM

| o

OK |

OTreHz

CeorcTEa |

ITocne BriOOpa Marepuana u Haxkatuss kHonku OK ykazaHHBIH MaTepual
BHOCHUTCSI B CHNHUCOK. J[g mpocMoTppa CBOWCTB MaTepHaja HCIIOJIB3YyeTCs KHOIKa
PenaktupoBats. B ciydae xorna matepuan B3t u3 b/, To Hampotus nonst Ne B BJ[ crout
¢draxxok ¥ ykazaH HoMep Marepuaia B bJl. PemaktupoBaHue CBOMCTB MaTepuaia B 3TOM
cilydae HemocTynHo. [ peJakTUpOBaHHS CBOWMCTB MaTepHaia BPYYHYIO HEOOXOIHMO
CHATH TOT (UIAXKOK, ABXKIBI MIENKHYB 10 HEMY JIEBOH KJIaBUIIEH MBIIIH.

BoMCTBa MaTepuana NHAD I-7-002-86 (ACTPA-ASC)
PefakTop

~1olx]

Hazeanme |WEI'C

Neg B [v [14

NokymeHT I

KormenTapuua ITp\_.;Em FOPAYEKATAHHEIE BECWOEHEE AWMAMETROM A0 465 M

Tun |HeaycreHmHaﬂ CTank

r...[E, vma[R...

[R... [R... [eETA [z [pELTA [PUASS |

20 [210000

50 207000
[Tf100 205000
150 202000
200 200000
250 (157000
300 195000
350 (190000
200 185000

0K

491 491 1.15E-05 1 0 0.3
471 471 1.15E-05 1 ) 0.3
461 461 1.19e-05 1 ) 0.3
451 (451 1.22E-05 1 o 0.3
441 441 1.25E-05 1 ) 0.3
422 422 1.28E-05 1 ) 0.3
412 412 1.31E-05 1 o 0.3
412 412 1.34E-05 1 0 0.3
412 412 1.36E-05 0.28 0.72 0.3

Otmena

IIpu BEIOGOpe myHKTa Matepuan mosiBisiercs okHO CBoiicTBa Marepuana, Ui
BBO/Ia XapaKTEPUCTHK MaTepuaa.

Mocksa, 2023
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92

= Croiicrea matepuana MHAD I-7-002-86 (ACTPA-A3C) _|o] x|
PegakTop
HazeaHue I MeeBOd [

HokyreHT |

KomMmeHTapkuIK I

Tun IHEBHCTEHHTH&S cTanke v

|z, rpan [E, Mma [RPT, Mma [RMT, Mma [RMTT, Mua [BETA [T [DELT2 [PUASS |

8]’ | OTHeHa |

B oxne Csoticmea mamepuana HeoOX0JUMO yKa3aTh CIEIYIOIINE TTapaMeTphlL:
Haseanue — Ha3BaHUE MaTepUana;

Jloxymenm — I'OCT, TY, mo KOTOpBIM H3TOTOBIIEH MaTepuaj, WIH CChUIKA Ha
I'OCT, TY u ppyrue HOpPMAaTUBHbIE JOKYMEHTBI, U3 KOTODPBIX B3ATHI
XapaKTePUCTUKU MaTepuala (3arojaHsTh He00s3aTeNbHO);

Kommenmapuu — BBOA  KpaTKOro ONHCaHMA MaTepuana  (3aloJHATh
HEO0053aTEbHO);

Tun mamepuana — 3aBUCUT OT HOPMaTHUBHOIO JOKyMeHTa (cM. [lanenv 6so0a.
Obwue dannvie demanei. Mamepuarn)

CM. Takke pasznen basza 0anublx no mamepuaiam

PefakTop
J1063BUTbL CTOPOKY Ins
YaanuTe CTPOKY Crl+Del

Ayénuposate cTpoky Ctri+D

NpoYnTaTh U3 BA...
MpPoYUTaTh M3 daina...

COXpaHUTh B dhaine...

CopTWpoBKa

Mento Pedaxkmop COAEPKUT CIEYIOIINE ITyHKTHI:

Jlobasums cmpoxy — noGaBieHHE HOBOM CTPOKH B KOHEI| TaOJIHIIBI [UIs BBOJIA
XapaKTepUCTUK MaTepraa, 3aBUCALIMX OT TEMIIEPATYPHI;

Yoanumo cmpoxy — ynanenue CTpoky, OTME4EHHOM MapKepoM;

Jlybauposams cmpoxy — BCTaBKa KOIIUHM CTPOKH, OTMEYEHHOH MapKepoM, HIKE;
Ilpouumamo uz b/ — ureHue xapakTepuCcTUK MaTtepuana us b/l;

IIpoyumamau u3 gaiina — YTeHUE XapaKTEPUCTUK MaTepHana U3 TEKCTOBOIO
¢aiina;

Coxpanumu 6 ¢haiine — 3a1UCh XapaKTEepUCTUK MaTepuania B TEKCTOBBIH (aiii;

Copmupoeka — COPTUPOBKa CTPOK CBOWCTB MaTepuaia B IMOPSJKE BO3PAaCTaHUA
TEeMIepaTyphbl.

HUI] Cra/lTnO



Mento JlanHble

Bup tekcToBoro (aiiina [uisi YTEHHsT WK COXPAHCHHUs XapaKTePUCTHK MaTepuaia
CoOTBeTCTBYyeT Tabiuue B okHe Cgolicmeéa mamepuana. XapaKTEpUCTUKH MaTepuaia
XPAHSITCSI MOCTPOYHO, KaXJas CTPOKa COOTBETCTBYET ONHOW TeMmreparype. 3HAucHHUs B
CTPOKE pa3JiesieHbl IpodesiaMu WK TalyJIsIueit.

---20---210000.0--275.0--491.0--491.0- -6.0000115--1.06- -0.00--0.30-9
---50---207000.0--265.0--471.0--471.0- -0.0000115--1.06- -0.00--0.30-1
--100- - -205000.0- -265.0- -461.0- -461.0- -0.0000119--1.06- -0.00--0.30-9
--150- - -202080.0- -255.0--451.0--451.0- -9.0000122--1.08- -0.00--0.30-1
--200---200000.0--255.0--441.0--441.0--9.0000125--1.08- -0.00--0.30-1
--250---197000.0--245.0--422.0--422.0--0.0000128- -1.00- -0.00--0.30-1
--300---195000.0--226.0--412.0--412.0--9.0000131--1.008- -0.00--0.30-1
--350---190000.0--196.0--412.0--412.0--0.0000134--1.00- -0.00--0.30-1
--400---185000.0--167.0--412.0--412.0- -0.0000136--0.28- -0.72--0.30-1

BapuaHTBI HArpy30K...

JlaHHOEe OKHO MOSIBISIETCS IIPU BBIOOpE NMyHKTa Bapuanmol HAcpy30K... B MEHIO
Jaunvie W CIy’)KUT JUId yKa3aHHWs Ha3BaHMH M KOJIMYECTBA BAapUAHTOB CTAaTHYECKHX
Harpy3oK 1 BO3AEHCTBHI.

IBE B2puanimor narpyaok - O X

1. Bec Tpyfonposoaa AobaeuTe
Bec uzonAuMI
Bec npoaykTa pabouero pexaima 1
JAaeneHue patouero pexmma 1

2. Ve
3 ¥aanuTe
4,

5. Temnepatypa pabouero pexmma 1

6.

7.

8.

9.

MepermeH.

CHer

Betep

PexaM pacxonadmeaHMA
Pexaam pasorpeea

33KPBITh

s BBOZMA, pe’aKTUPOBAHMS W YJal€HUs BapUaHTOB HArpy30K HCIOJIb3YHOTCS

CIIeTYIOIINE KHOITKH:

e  Jlobaéums — BBOJ HOBOTO BapHaHTa HArpy30K. [Ipy Ha)KaTUM KHOMKHU IMOSIBISICTCSI
OKHO, B IIOJIe KOTOPOTO IMOJB30BAaTENlb MOYKET BHECTH INPOU3BOJIGHBIN Ha3BaHHUE
BapMaHTa HAarpy30K (3amojHiITh HeoOs3aTeNbHO). BBenéHHoe Ha3BaHue Oyzer
otoOpaxkatecsi B wuHTepdeiice, a TakKe NPH HPOCMOTPE HMCXOMHBIX IAHHBIX U
pe3yJIbTaToOB pacuéra.

Hazsanme *

[

e VYoanums — ynaneHue BBIOPaHHOTO BapHaHTA HATrPy30K;
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Ilepeumen. — TnepeIMEHOBAHUE BBHIOPAHHOTO BapHaHTa Harpy3ok. Ilpum HaxaTun
KHOIIKM TIOSIBJISIETCS OKHO, B II0JIE KOTOPOTO IOJb30BATEIh MOXKET BBECTH HOBOE
Ha3BaHHE BHIOPAHHOTO BapHaHTa HArpy3KH (3amojHsITh Heobs3aTenbHO). Kpome Toro,
OTpPEaKTUPOBAaTh Ha3BaHWE BapUaHTa HArpy30K BO3MOXKHO [BOMHBIM HaXkaTHEM
JICBOM KIIABHIIICH MBI HA HEM.

HazeaHue X ‘

PadimM pazorpeea ‘

3axpeims — 3aBepiIeHne padOTHI ¢ TUATIOTOBEIM OKHOM.

Kom0unanuu Harpy3ox...

JlaHHOE OKHO TOSIBIISIETCS] TP BBIOOpE MyHKTa Kombunayuu nacpy3ok... B MEHIO

Hannvie u ciyut 11 GopMupoBaHUs KOMOUHAIMN BBEIEHHBIX BAPUAHTOB HAIPYy30K (CM.
Bapuanmul nazpy3ox).

10
11
12
13
14

OCHOBHO peXxM + CHer
(OCHOBHOI peXM - BaTep
OcHoBHON pexam + Betep
Pexum 1

Pexum 1 + CHer

Pexum 1 + Betep

1 0
1
1
D
D
D

Pexm 1 - Betep D
D
D
D
D
D
D

1]
o
1.2
1.2
1.2
1.2
1]

1.4 1]
o 1.2
o 1.2
0 o
1.4 o
1] 1.2
o 1.2
o
o 1.2
o 1.2
1.4 o
o 1.2
o 1.2

PACXONDKVBIHUE + CHEr
Pacxonaxvearue + Betep
PACXONEKVBIHUE - BETEp
Pasorpes + CHer
Pasorpes + Batep
Pasorpes - Betep

Ol0 o0 o0 EEE=s oo

oo oo oo RFRROOO

oo o0 o0 =R R OOoo

oo oo oo sFs~Hooo
®

oo oEEFooooooo

FEEoooooooooo

oo ooo

Tabnuua 1y BBOAAa M PENAKTHPOBAHUS KOMOWHALIMI HAarpy30K, COCTOHMT W3

CTOJIOIOB:

94

MNe — HOMEp KOMOWHAIMU Harpy3oK. 3aroiHSEeTCs aBTOMAaTHYECKH MpU J100aBICHUH
HOBOM CTPOKH.

Hazeanue — Ha3zBaHMe KOMOHMHAnMu Harpy3ok. Ilosib3oBaTenb MOXKET BHECTH
[IPOM3BOJILHOE Ha3BaHUE IS KOMOMHAIIMM HAarpy3oK (3allofHATh HEOOs3aTeNbHO).
Benénnoe HasBaHue Oyaer otoOpaxkatbesi B MHTepdeiice, a Takke MpHU MPOCMOTpE
HUCXOIHBIX JAHHBIX MW pe3ynbTaroB pacuéra. Ilone Hassanue MoxeT OBITH
OTPEAaKTHPOBAHO IIOJb30BaTeNieM Kak IpH BBOAE KOMOHMHAIMM, TaKk M
HENOCPEJCTBEHHO B OKHe Kombunayuu nazpy3ox.

B mnocneayromux cronduax 3amaroTcs KOI(QGUIHMEHTH (ACHCTBUTENBHBIE YHCIA)
COYETAHUS ISl KQKIOH BBEIEHHONH KOMOMHAIINY, B YaCTHOCTH, B cTonOue OcHosHas
Haepyska — KOX(PQPUUIUEHTHl COYETaHUsS JUIs 3HAYCHUI HArpy3oK, 3a/laBacMbIX B
OcHognom eapuanme Hacpy3ku, a B OCTaBHIMXCSA CTOJIOMAX —KOI(DQUIHMEHTHI

HUI] Cra/lTnO

B Konetwmauian narpysox - 0o x
|He_ |[Haeawe |Ochoera... |1.Bectp... [2.Becws.. |3.Becn |4. fzene... |5. Temne... |6. Crer [7.Bevep  [B.Pexar..  [8.Pexa.. || poSaswme
Pt OcroeHon pexim 1 i} 1] D 1] 1] 1] i} 1] 1]
¥YAanuTL

VB daiina ...
B chain ...




Mento JlanHble

COYeTaHHs Ui 3HAYCHUH HArPy30K, 337aBaCMBIX B OCTAJBHBIX BapHaHTaX HArpy3oK,
nerictBuTenbHbIe uKcia. CToNOIBI  3alONHSIOTCS IMoJs30BareneM. KoauuecTBo
CTOJIOIIOB PAaBHO KOJHMYECTBY BBEAEHHBIX BAPHAHTOB HArPy30K, TIOMHMO OCHOBHOI'O
BapuaHTa Harpy3kd. HasBaHue KaxIoro croiadla HWACHTHYHO HA3BaHUIO
COOTBETCTBYIOIIETO BapHaHTa Harpy3KH, cM. BapuanTsl Harpy3ok. [Ipu yaanenun wiu
n00aBIICHUN BapUaHTa HATPY3KH MCKIIOYACTCS WK JOOABIISIETCS M COOTBETCTBYIOIIMN
eif cToJiber B Ta0IHIle KOMOMHALIHIA.
B ciyuae, eciii kakoi-miu00 BapuaHT HArpy3Kd HE YYUTHIBACTCS B KOMOMHAIUH,
TO KO3((QUIMEHT B COOTBETCTBYIOLIEM CTOJIOLE HAa3HA4aeTcs PaBHBIM HYJIO0. Bo3MoXxHO
3aJaBaTh KOMOMHAIIMH U M3 SJMHCTBEHHOTO BapUaHTa HAIPY3KH.
s BBOJIA, peaKTUPOBAHKS U yJalleHUs KOMOMHALIMI Harpy30K HCIIOJIb3yHOTCS
CJICAYIOIINE KHOTIKH:
e Jlobasumb — BBOJ HOBO KOMOWHAIIMK HArpy30K. [Ipu Ha)aTHH KHOIIKH TMOSIBIISETCS
OKHO, B I10JIE KOTOPOTO TOJIb30BATEIb MOKET BHECTH MPOU3BOJILHBI KOMMEHTAPHHA K
KOMOWHAIIMK HArpy30K (3aroyIHATh HE00s3aTeIbHO);

e YOamumb — ypamser CTpOKy NAHHBIX, OTMEUEHHYIO MapkepoM |; Hymepamms
HOCJIEAYIOMIUX CTPOK aBTOMATUYECKH CIBUTAETCSL.
e I3 ¢aiina... — KHOIKA IIO3BOJIAET BBECTU IIapaMETpbl KOMOUHAIMU HAarpy3oK M3

3apaHee TMOJATOTOBJICHHOIO TEKCTOBOro (aitma. aiin HOMKEH COCTOSATh U3
MIPOU3BOJILHOTO YHMCIIA CTPOK, B KAXIOW M3 KOTOPBIX 3aJaHbl YUCIA, pa3jciCHHBIC
npo6enamu. KonruecTBo 4ucen B CTPOKE PaBHO KOJWYECTBY BBEIEHHBIX BapUAaHTOB
Harpy3o0K, KOJINYeCTBO CTPOK PaBHO KOJIMYECTBY COYETAHUI HArpy30K:

K02¢h-m couemanus Ne 1
ons OcHOBHOU Hazpy3Ku

K02¢h-m couemanus Ne 1 ons
Bapuanma naepysxu Nel

K03¢h-m couemanua Ne 1 ona
Bapuanma Ne N,

K03¢h-m couemanus Ne N¢
OcHo6HOU Ha2py3KU

K03¢h-m couemanus Ne N¢
Bapuanma naepysku Ne 1

K03¢h-m couemanus Ne N¢
Bapuanma naepysxku Ne N,

IMocne naxatust knonku OK B Tabnuiry nobaBisieTcs CTpoKa Ui BBOJA IaHHBIX Cpasy
1ocyie CTPOKH, OTMEUEHHOM MapKepoM » (TpeyronbHUK B CAMOM JIEBOM CTOJIOIIE).

Hanpumep, myis mpeicTaBieHHOH paHee TaOJMIBI COYETAaHMH HArpy30K, TEKCTOBBIN
(haiin BRIMISAANT cieLyomumM o0pasom:

1.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1.00C 0.000000 0.000000 0.000000 0.000000 0.000000 1.400000 0.000000
1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0000
1.000000 0.000000 0.000000 .qopo000 0.000000 0.000000 0.000000 -1.200000
0.000000 1.100000 1.200000 1.000000 1.000000 1.000000 0.000000 0.000000
g.000000 1.100000 1.200000 1.000000 1.000000 1.000000 1.400000 0.000000
0.000000 1.100000 1.200000 1.000000 1.000000 1.000000 0.000000 1.200000
0.000000 1.100000 1.200000 1.000000 1.000000 1.000000 0.000000 1.200000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.400000 oooood
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0000
g.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.200000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.400000 0.000000
0.0 0.000000 0.000000 0.000000 0.000000 000000 0.000000 1.200000
0. 0.000000 0.000000 0.,000000 0,000000 .000000 0.000000 -1.200000

[Monrpyxaemble u3 (Qaiina NaHHBIC BCTaBJISIOTCA B KOHEI[ CYIIECTBYIOLIETO
CIIHCKA B TaOJHIIE, T.€. TOOABIIIOTCS K MMEFOLIIMCSL.
e B ¢haiin... — KHOIKA IO3BOJISIET SKCIOPTUPOBATh 33aJaHHBIE COYETAHHsS HAarpy3oK B
JPYroil MPOEKT MyTeM CO3AaHusi TeKkcToBoro (Qaina. CTpykrypa daiina nmpuBecHa B
OINMCAaHWUU KHONIKU M3 ¢hatina.
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HIIH 3aBCPIICHUA pa60TI>I C AUAJIOT'OBBIM OKHOM CJIY>KaT KHOIIKH:

e OK - BbIXOH W3 [uajora C COXPAaHCHHEM BBEICHHBIX JAHHBIX WIH BHECCHHBIX
H3MEHCHUM.

o Ommena — BBIXOJ U3 auaiora 0e3 COXpaHCHUS JaHHBIX WJIM BHECCHHBIX U3MEHEHUH.

CeiicMuueckue Bo3aeicTBusl. ..

CelicMoBO30eHCTBUA CelicMoBO3aeHCTBNA

1. Cnexrp (mpoexipm)

Hosoe Hosoe

2. RAxcemsporpammMa (MOOVIE)
3. Axcemeporparma (mpoeximmr)

Penaktup PenakTip

YoanuTe Yoanute

Mz npoekTa Mz npoekTa

.

3akpeITE 3aKpEITh

A,

JlaHHOE OKHO MOSBISETCS NpU BbIOOpe MyHKTa CelicMuyeckue 8030elicmeaus... B
MEHIO /{aHHbie.

BoszelicTBrsl MOTYT BKIIIOYaTh B ce0sl KakK CIEKTPhl OTBETA, TaK M OTBETHBIC
aKceleporpaMMbl B TOYKE KperuieHus TpyOompoBoaa. B cBoro ouepenp KakAblid BHUI
BO3ICHUCTBYS 33/aeTCs B IBYX (popMmax:

1. Tpems MPOEKUUSMH €ro 3aliCH Ha OCH KOOPAMHAT U YIJIOM MEXIy OChHO NEpBOM
KOMITOHCHTHI BO3JICHCTBHS H INI00ATBHOM OChIO X;
2. MOIyJeM BEKTOpa M HAIIPABJISIOIIUMH yIIIaMH, TOCTOSIHHBIMH BO BPEMEHHU.
BEI MokeTe 3a1aTh HECKOIBKO CEMCMOBO3ACHCTBHI.
e  Hoeoe — BBOJI HOBOT'O CEHCMOBO3JICHCTBUS,

e Pedakmuposamb — BHECEHHE W3MEHEHHH B HMelolieecs BO3ICHCTBHE,
BBIJIEIIEHHOE LIBETOM;
e  YOanumu — ynanuTh BeIIETIEHHOE BO3ICHCTBHE,
e U3 ¢hatina — NOIKIIOUUTH K TMPOEKTY CEHCMOBO3ACHCTBHE M3 APYroro MpoeKTa
(daiin *.anp);
®  3akpeimb — 3aBepIICHIE PAOOTHI C AUATOTOBBIM OKHOM.
IMpu HaxxaTuu kHONKU Hogoe BHIOEPUTE HYKHBIH BUJ C€HICMOBO3IEHCTBHUS.

96 HUILI Cra/lnO
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CreKTp OTEETOE (TDOeKLyAL)
CMeKTp OTBETOE (MOAYNE)
CREKTP OTEETORE (MPOerLiMM) 13 B

CreKTp (MpoekLki) 13 akcenepor paril
CreKTp (MOAY/ k) W3 arceneporpaMel

OTESTHAA AKCENEPOrPaMMa (MpoerLAA)
OTESTHAA AKCENEPOrPaMMa MOy B}
OTEETHAA AKCENEpOrpaMMa (MpoerLaA) 143 B

CreKTp OTEETOE Mo CHIWM 1I-7-81%
CrexTp oTeeToE No €N 14,13330,2011
CrexTp oTeeToE No HN-031-01

CrBaoEa CHEKTPoE

Kemvposart:

IIaJIee BBOJUTEC IapaMETpPhI CEMCMOBO3/ICHCTBUS B COOTBETCTBUHU C BI)I6paHHI>IM
THUIIOM.

CnekTp 0TBeTOB (NPOEKINH)

IIpu BeIOOpe myHKTa Cnexmp omeemogé (npoexyuu) B MeHIO Hosoe nnaiora
Ceticmuueckue 8030eticmeusi OSIBISCTCS CIIEAYIOIIEE OKHO:

s .
- <
1 ECnemp OTBETOB (MpoeKunK) - &J
m f al a2 a3 OnucaHHe
| 38 0.0001 |0 ) 0 » | ADC "KynaHkynar" 13K1 1, oTr.+5000 -
WE 0.6225 0.7727 0.7727 |0.744 M
HE 0.6667 0.7727 0.7727 |0.744
a 0.7143 0.7727 0.7727 |n.744
s 0.7632 0.7727 0.7727 [0.744 o
:s 0.8333 0.7727 0.7727 |0.744 Al .
7 0.5081 0.7727 0.7727 [D.744 3
:a L 0.7503 0.7303 |0.6732 En. zanaHua uacTatel
] 1.0526 0.7503 0.7503 D.6732
1o 1.1111 0.756 ©0.756 |0.€732 En sanaHus yokapeHus M
T 1.1765 D.7635 0.7635 |0.6732 i
:12 1.25 0.756 0.756 [0.6732
13 1.3333 0.7635 0.7635 0.6732
|12+ 1.4286 0.7635 0.7635 [0.6732 [Mzganna.. | [ Bpann.. |
15 1.5385 0.9477 0.%477 |n.7245
s 1.6667 (1.0165 1.0165 0.7784 [ RN el = ]
:17 1.8182 1.0398 1.03%8 0.5199 [ [ ]
13 2 1.0398 1.03%8 0.9193
o 2.0833 1.0398 1.03%8 0.5199
ED 2.173% 1.0398 1.039%8 0.919%
21 2.2727 1.03%8 1.0398 0.5199
|22 2.381 [1.0596 1.0596 |1.4789
s 2.5 1.2939 1.2335 1.478%
|2 2.6316 1.2939 1.2939 1.4789
:25 2.7778 1.327 1.327 [1.5156 i
B n oasn b oonw hooan hoeaes
[ﬂoﬁasmb] [':lnanwb ] CDpTMpDEKﬁ]
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Tabnuma 1718 BBOJA M PENAaKTUPOBAHHA CIIEKTpa OTBETOB, 3aJaBacMOIo
IIPOEKLUSIMU, COCTOUT U3 IATH CTOJIOLOB:

e No — HOMEp TOYKHM CIEKTpa OTBETa. 3alojHAEeTCs AaBTOMATHYECKH NpHU
n00aBIICHUH HOBOW CTPOKH.
e f — wuwacrora, 3amaercs B BbIOpaHHbIX exunuiax usMepenus (I'm, pam/c),

JEeHCTBUTENbHOE HEOTPULATEIBHOE YHCII0; CTOJIOEL] 3alI0OTHACTCS TOJIb30BATENIEM.

e al, a2, a3 — cuekTphl OTBETa MPH 33IaHHOW YaCTOTE IO B3AaMMHO OPTOTOHAJIBHBIM
TOPU30HTANBHEIM OcsiM 1 1 2 (al = &y u a2 = a;) U Mo BepTUKANBHOH ocu (a3 = @;) B
BHIOPAHHBIX CIMHHIAX 3a[aHHsA yCKOpeHHs (M/c’, cM/c’, momn “g”), nelCTBUTENbHbIC
HeoTpHLATeNbHbIe Yrciia. CTONONBI 3aIIOTHSIOTCS MOTb30BATENEM.

BBesneHHble 3HAU€HMs CIEKTPa HUCHOJBL3YIOTCA IPU ONPEJEICHUM 3HAYEeHHH
CHEeKTpa JUIsi COOCTBEHHBIX YaCTOT pPAac4YeTHOH MOJENH C TOMOIIBI0 JIHHEHHON
HMHTEPHOSALHH.

Jns  BBOma, pEOAKTUPOBAaHHWS U YAICHHS 3HAYEHHH TOYEK CIIEKTpa
UCIIOJIb3YIOTCS CIEIYIOIUE KHOIKH:

e Jlobasums — n00aBIseT CTPOKY U1 BBOJA MAaHHBIX Cpa3zy IOCIE CTPOKH,

OTMEYEHHOH KypcopoM 4 (TpeyronbHUK B CAMOM JIEBOM CTOJIOLE).

e  Yoanumu — ynanser CTpPOKY AAHHBIX, OTMEUEHHYIO KypCOpOM E]; HyMepanus
MIOCIIETYIONINX CTPOK aBTOMATHIECKH CIIBUTAETCSL.

o Copmuposxa — COPTHPYET CTPOKH CIIEKTpa OTBETOB B MOPSIKE BO3pPACTAHUS
9aCTOTEHI.

e Onucanue — TIOJB30BATENlb MOXKET BHECTH IPOHM3BOJBHBIA KOMMEHTapHi K
BO3JCWUCTBUIO (3alONHATH HeoOs3aTenbHO). BBemeHHBIH KkoMMeHTapuil (mepBbie 160
CHMBOJIOB) 0OTOOpaXkaeTcs B CBOJHOM TaONHIIe IO BO3ACHCTBUIM KaK IOSICHSIIOIMNA TEKCT K
BO3/I€HCTBUIO.

o FEounuywl 3a0aHus 4acmomyl — BEIOOP €IUHUIL U3MEPEHUsSI, B KOTOPBIX 3a1aeTCs
yacrora, pan/c win ['1.

o Eounuysl 3a0anus yckopenus — om/c’, M/c? WM B JONSX OT “yCKOpEeHHs
cBOOOHOTO MaieHus g”.

BuumaHue: eIuHMIBI M3MEPEHHsS MOKHO BBIOpaTh 10 BBEIEHHS 3HAuCHUI
CIIEKTPa WIIH U3MEHHTh II0CTIE TOTO.

IMociie BHeceHHs BCEX W3MEHEHHMH HEOOXOAMMO OTCOPTUPOBATH 3HAUCHHUS C
HoMo1IbI0 KHOIKH Copmupogka.

e [pagux — KHOIIKA II03BOJISIET U300pa3UTh BBEICHHOE BO3ACHCTBUE.
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,!-Erpadwll{ _|El|i|
QAQeres 5 8 R |

S8BEMCHMMOCTE ¥OROPEHMA OT H&acTOTH

|7 — ax, ®fctZ
MV — ay, wsionz
|7 — az, ®fctZ

o

Yacrora, I'm

M%3 MP3 5 Bannoe, Momene Z (BmomM 3 M 4), Touwma 3

[MukTOrpamMMBI TTO3BOJISIOT BHITIOJTHUTE CIIEIYIOIINE TEUCTBUS:
e Buo no ymonuanuio @ — BO3BpAT K BUAY 110 YMOIYaHHUIO
o Veenuuumo L, Ymenvuumeo L , Breso @ , Bnpaso ® , Beepx*, Buusz

v _ JAHHBIE KHONKU MpeIHa3HAueHbl JUI1 MAaHUIYJUPOBaHUS U300pakeHUuEeM. Bbl
TaKKE MOJKETE HCIIONB30BaTh BO3MOXKHOCTH 3yMMHUDPOBAHHSA IIPU IIOMOIIM MBIIIN.
JBIKeHHE MBIIIU IPH HAKATOM NMpaBOH KJIABUILE MBIIIM IIO3BOJISIET CABUTATh Ipaduk

BIIEBO, BIIPaBO, BBEPX WM BHU3. Hacmpotika $ — JIaHHas KHOTKA YTPaBISET PeKAMaMU
II0Ka3a 3Ha4E€HUH U TOUEeK Ha rpadukax.

F—ax, momg "o
V¥ — ay, mom: "g"
o F—az, momt "o
C IIOMOIIBIO OIIIHH , PACIIOJIOKCHHBIX CIIpaBa OT obnactu
I‘pa(I)I/IKa, BO3MOKHO BKJIFOYaTh/BLIKIIOUATE I/I306pa)K€HI/I${ HpOCKI_[I/Iﬁ BOSHeﬁCTBHH.
o /I3 qbaﬁﬂa o — KHOIIKA TIIO3BOJISIET BBECCTHU BO3HCI>1CTBI/I€ U3 3apaHee

IOATOTOBJICHHOTO TEKCTOBOT'O (I)al‘/'ma. daiin JOJDKCH COCTOATH W3 IPOHU3BOJIBHOI'O YHCIa
CTpPOK, B Ka)K)IOﬁ N3 KOTOPBIX 3a/1aHO YCThIPC YUCiia, Pa3aCICHHbIX Hp06enaM1/1:

4acToTa npoexnus Ha X npoekuus Ha Y mpoeknus Ha Z
4acToTa npoexnus Ha X npoekuus Ha Y mpoeknus Ha Z
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Hanpumep, misi mpeacTaBieHHOro Ha rpaduke BO3ACHCTBHS, TEKCTOBBINA aiin
BBITJISLIUT CIIETYIOIUM 00pa3oM:

0.0001_0_0_0.
0.6225_0.7727_0.7727 0,744
0.6667_0.7727_0.7727_0.744.1

0714307727 07727 07441

1.8182_,1.03%5_1.0398_0.915%

IMoarpyxaemble u3 (aiina JaHHbIC BCTaBJISIOTCA B KOHEI[ CYIIECTBYIOIIETO
CIIUCKA B TaONHIIE, T.€. JO0OABISIOTCS K UMEIOIHMCS.

Ooparute BHMMaHue: B TekcTOBOM (aiine JaHHBIE O BPEMEHH COJICPIKATCS B
CeKYH/IaX, a €JWHUIIBI U3MEPEHHs YCKOPEHHs OTCYTCTBYIOT. Bo m30exaHue ommOOK, He
3a0ybTe MPOBEPUTH COUHUIBI H3MEPEHHUS, B KOTOPBIX 3aJaHO HMIIOPTUPYEMOE
BO3JICHCTBHE.

® B ¢haiin... — KHOTKA MMO3BOJISIET YKCIIOPTUPOBATH 3aJ]aHHOE BO3/ICHCTBYE B APYTOi
IIPOEKT IyTeM CO3aHHsI TEKCTOBOTO (haiiyia CrieKTpa OTBETOB.
e /I3 axcenepocpammul... — KHOIKa TpeIHA3Ha4YeHa JUIS ONpENENICHUs CIIEKTpa

OTBETa MO aKceJIeporpaMmme JUisl 3aJaHHBIX TTO0JIb30BATEIEM YacTOT U YPOBHS 3aTyXaHus (B
JOJIAX OT KPUTHYECKOTO; 10 yMordanwuio, 0,02). Iloxpobuee cM. Qbuee onucanue [76].

—

= CnMcok yacTo - @El
" £, T

Y

| 25

N :

75

zZ5
5
75

IR

25
5
5 -

I S A =~~~ =)

Ypoeert satyxaqua 6 |0.02
A0 OT KPHTHYSCKOMD

Yumperue 0
CreKTpa, %

e  Ywupenue cnexmpa... — IOCTPOEHHE YLIMPEHHOIO CIEKTpa C 3alaBAEMbIM
MPOIEHTOM YIIMPEHHs BO BCEM YaCTOTHOM JAWAIa30He. YIIUPEHHEM CIEKTPa Ha3bIBAaeTCS
npeoOpa3oBaHKe CHEKTPa, 3aKII0YAIONIeecs B PACIIMPEHUH eT0 MaKCUMyMOB [76, 1. 3.6].

ITpu BBIOOpE 3TOTO IMyHKTa TMOSBISETCA OKHO YuiupeHue cnekmpa B KOTOPOM
HE0OX0MMO yKa3aTh BEIMUYMHY YIIUpeHHs crekrpa (pexomenayercs 10-15%) Bennuunna
YIINPEHHUsI IHKa CTIEKTPa paBHA MPOIIEHTY YacTOTHI, HA KOTOPOH 3TOT MUK HAOIIOAaeTCsI.
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YwmMpe HME ceKTpa, %

3

Hwke nipesicTaBieHsl rpauKky CIIEKTPa A0 U MOCIe €ro YIIUPEHHUS.

Mo ymupenus:

J—_l'-rpacbuu
Qaxer»+ ¥ & & B

ol

SFaBMCHMCCOTE VCOROPSHMA OT UacToTH

500

700

500

5001

4001+

3001~

2001

100

¥ — ax, cmicoz
|7 — ay, ouic™E
|7 — az, oufcE

0 5 10 15 20 25

Uacrora, '

Iocne ymupenus Ha 10% crnexktp umeer Buj
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= Tpacdmk ﬂﬂ

Qe es e | & NE |

SaBRMCHMMOCTE VCHOPSHMA oOT UaCTOTH
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E E E ¥ — ay, cwfez
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YacToTa, I

Jlns 3aBepuieHus: paboThI ¢ IMATIOTOBBIM OKHOM CITYAaT KHOITKH:
e OK — BbIXOJ M3 AMANOra ¢ COXPAaHEHHEM BBEACHHBIX JAaHHBIX WM BHECCHHBIX
H3MCHCHUM.
e Ommena — BBIXOI W3 Juajora 0€3 COXpaHEHHs JaHHBIX MM BHECCHHBIX
H3MCHCHUM.
OcTanbHbIe MapaMeTpbl, HEOOXOIUMBIC JIJIsI Y4ETa BO3ACHCTBHS YKa3bIBAlOTCS B
MeHI0 Pacuém na ceticmogo3oeticmesus

102 HUI] CraIuO



Mento JlanHble

CrniekTp 0TBETOB (MOYJIb)

IIpu BeiOOpe myHkTa Cnexkmp omegemog (mMoOdyniy) B MeHIO Hosoe nuanora
Ceticmuueckue 8o30elicmaus TIOSIBISIETCS CIEAYIOIIee OKHO:

1= Crektp otseTos (Moaynb) ﬁ
o] £ a OnucaHke

1 0 0 AJC"Koznoaya" Peakt. ata, OTm + 3300 -
[YE 0.5 0.03 o
W 1 0.1
e 1.5 0.24
s 2 0.36 il
_6 2.5 0.59 a )
_7 3 1.03
| 8 3.5 1.62 EJJ. 380aHHMA YacTaTe
e 4 2.15
1o 4.5 2.71 En 5808HWA YokopEHUa
i 5 3.56

13 1 5.84
|14 6.5 9.38 [l/laq:aﬁna ] | B dafin ‘
s 7 14.23

16 7.5 15.43 [ W= okeeneporparie .|
|17 8 26.52 [ T ]

18 a.5 22,5 WpeHKEe CNeKTpa

19 3 47.43
_Je0 5.5 66.03

[ NoBaEuTs ] [ Ynanmte I [CDpTMpDEKB]
“ Ll

Ta6m/1ua JJId BBOJIa U pEAAKTHUPOBAHUA CIIEKTPa OTBETOB, 3a/laBa€MOIo MOyJIEM
BEKTOpa, COCTOUT U3 TPEX CTOH6HOBZ

e Ne — HOMEp TOUKM CIIEKTpa OTBETa. 3amojHAETCS aBTOMAaTHYECKH NPH
J006aBJIEeHUN HOBOM CTPOKHU.
e f — wdgacrora, 3amaercsi B BBIOpaHHBIX emuHMIAX wu3Mepenus (['m, pam/c),

JeHCTBUTEIbHOE HEOTPULIATEIBHOE YHCIIO; CTOJIOCI] 3aIIOJIHSACTCS I0JIb30BATENIEM.
e a — moxynb crektpa a(f) B BHIOPAHHBIX EIMHMIAX 3aMaHHs YCKOpeHHs (M/c’,
CM/CZ, oM “g”’), NeUCTBUTENBHOE HEOTPULIATEIIbHOE YUCIIO.
BBeneHHbIC 3HAUEHMS CIIEKTPAa MCIONB3YHOTCS TPH OINpPECNICHUH 3HAYCHHUN
CHeKTpa Uil COOCTBEHHBIX YaCTOT pPacYeTHOM MOJENd C IIOMOLIbIO JIMHEHHON
HMHTEPIOJISLUH.
Monynb siBIsIeTCS yIPOILEHHOM (POPMOH 3a/laHHs CIIEKTPa OTBETOB BUJA:
a, =a - cos(a, x)
ay=a-cos(a,y)
a, =a - cos(a, 2),
rie.
ay, 8y, @, — CIEKTPBI OTBETA ITPH 33JaHHOM YacTOoTe 1O II00anbHbIM ocaM X, Y, Z;
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cos(a, x) (yrom 1), cos(a, y) (yrom 2), cos(a, z) (yronx 3) — HampaBIISIOIINE
KOCHHYCBI MEXIY IOJIOXKHUTEIbHBIM HAIpPABICHHUEM OCH MOIYJS M COOTBETCTBYIOIIUMHU
rnobansabMu ocamu X, Y, Z.
VYrisl 3a7ar0TCs pU BHIOOpE MapaMeTpoB pacueTa Ha ceHcMOBO3IeicTBUE (CM.
Yenor  nooxoda  ceiicmogonmvl, 3aknanka  Boszdeicmeuss nyHkTa  Pacuem  Ha
celicmogo3deticmeus MeHIO Pacuem).
Jns  BBOma, peNAKTUpOBaHMA W yNaJEHWs 3HAYEHWH TOYEK CIIEeKTpa
HCTIONB3YIOTCS CIEIYIOMNE KHOIKH:
o Jlobagumv — nmo0aBIsieT CTPOKY Ui BBOJA NAaHHBIX Cpa3y IOCIE CTPOKH,

OTMEYEHHOH KypcopoM E] (TpeyroJIbHUK B CAMOM JIEBOM CTOJIOIIE).

e  YOanumv — ynanser CTPOKY AaHHBIX, OTMEUEHHYIO KypCOpOM IE], HyMepamus
MIOCTIETYIOLIUX CTPOK aBTOMATUYECKH CIBUTAETCS.

o Copmuposka — COPTHPYET CTPOKH CIIEKTpa OTBETOB B IOpPSJKE BO3pACTaHUS
9aCTOTEI.

e Onucaunue — TOJBH30BATENIb MOXKET BHECTH IPOU3BOJIBHBI KOMMEHTApHHA K
BO3JICHCTBHIO (3alONHATH HeoOs3aTeabHO). BBeleHHBIH KoMMeHTapuii (mepBbie 160
CHMBOJIOB) OTOOpaXkaeTcsi B CBOAHOM TaOJIHIIE 110 BO3CHCTBUAM KaK MOSCHSIOUIMNA TEKCT K
BO3JIEHCTBHIO.

e Eounuywl 3a0anus 4acmomul — BEIOOP €IUHULL U3MEPEHUS], B KOTOPBIX 3a1aeTCs
yacrora, pan/c win ['1.

o Eounuyvl 3adanus yckopenus — cm/c’, m/c’ WIM B JONAX OT “yCKOpEHHS
CBOOOHOTO MajaeHus .

BuumaHnue: eaMHUIIBI W3MEPEHHs MOXXHO BBIOpaTh /0O BBEACHHUS 3HAYCHHH
CIIEKTpa WM U3MEHUTH MOCIIE TOTO.

e [pagux — KHOIKA TMO3BOJISIET U300pa3uTh BBEIEHHOE Bo3jeiicTBHe. CM. Takke
omnucanue KHonku [ pagux (MeHto Lannvie, nyHKT Ceticmuueckoe gosoeiicmeue, Cnexmp
omeemos (npoekyui)).

YaBHCMMOCTE CEOPEHKMA OT WaCTOTE
e

B34
B0 4

T T T T T T T T T
o2 416 15620 2224 26 25 30 3
Yacrora, I'o

A3C "Kosmogyi". PearT. oTo. OTM. +3.300
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e U3 c¢paiina ... — KHONKA TO3BOJSIET BBECTH BO3ICHUCTBHE W3 3apaHee
MOJIrOTOBJIEHHOTO TEKCTOBOTO (haitna. daiin 10MmKEeH COCTOSATh U3 MPOM3BOJILHOIO YHCIIA
CTPOK, B K&/JI0H M3 KOTOPBIX 3a/IaHa Mapa 4ucell, pa3jieieHHas Mpooeiom:

JacToTa MOAYJIb
JacToTa MOAYJIb

Hanpumep, misi mpecTaBieHHOro Ha rpaduke BO3ACHCTBHS, TEKCTOBBINA (aiin
BBITJISIIUT CIEIYIOIUM 00pa3oM:

0.0001_0.
0.6225_1.32199.1
0.6667_1.32199.1

07143 1321954

2.,1.73453

TMonrpyxaembie u3 (aiina JaHHBIC BCTABJISIOTCS B KOHEI[ CYIIECTBYIOIIETO
CITHCKA B TAOJHUIIE, T.€. JOOABISIOTCS K MMECIOIITUMCS.

Oo6paTruTe BHUMaHue: B TekcToBOM (aiiyie JaHHBIE O BPEMEHH COJCPIKATCS B
CEKYH/IaX, a €JWHUIIBI U3MEPEHHs YCKOPEHHs OTCYTCTBYIOT. Bo m30exaHue ommboK, He
3a0yJbT€ MPOBEPUTH COUHUII H3MEPEHHUS, B KOTOPBIX 3aJaHO HMIIOPTUPYEMOE
BO3JICHCTBHE.

® B ¢haiin ... — KHOTIKA MO3BOJISIET 3KCIIOPTHPOBATH 3aJaHHOE BO3ICHCTBHE B JPyron
MIPOEKT MyTEM CO3AaHUs TEKCTOBOTO (aiiyia CrieKTpa OTBETOB (MOIYJIb).
e I3 axcenepocpammul... — KHOIKa TNpeIHA3HAa4YeHa JUI ONPEACNICHUS CIIEKTpa

OTBETa MO aKceJIeporpaMmme JUisl 3aJaHHBIX TT0JIb30BATEIEM YaCTOT U YPOBHS 3aTyXaHus (B
JOJIAX OT KPUTHYECKOTO; 110 yMordanuio, 0,02). IToxpobuee cMm. Qbuwee onucanue [76].

o  Ywupenue cnexmpa... — TOCTpoeHHEe yImupeHHOro crekTpa. Cwm. Cnexmp
omeemos (npoexyuit)

Jst 3aBepiiieHus: paboThI ¢ IUATIOTOBBIM OKHOM CITYKaT KHOITKH:

e OK — BBIXOJ W3 JMAJOra ¢ COXpAaHEHHEM BBEJCHHBIX JAHHBIX WM BHECEHHBIX
M3MCHCHUM,

e OmmeHa — BBIXOJN W3 Juaiora 0e3 COXpaHEHMs JaHHBIX MM BHECCHHBIX
H3MEHCHUM.

CunekTp oTBeToB (npoekuuu) u3 bJJ

IIpu BwIOOpe myHKTa Chnexkmp omeemog (npoexkyuu) uz B/ B meHwo Hoesoe
nuanora Ceticvuuyeckue 8oz0elicmasus TIOSIBISIETCS CIeIyIOIIee OKHO:
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7 3
EEH Mo cnekTpam ==} g
W (OmucaHme datin Emqi. .. |Em...
1 MHAS T'-7-002-86 puc. M9.1, M9.2 orMm. O ISPECTR501.dbf T M/ ™2
2 MHA3 T'-7-002-86 puc. O9.1, N9.2 orM. +30 SPECTR502Z2.dbf Tn M/c2
3 MHAS T'-7-002-86 puc. M9.1, T9.2 orMm. +35 SPECTR503.dbf Tn M/c2
4 THAS T'-7-002-86 puc. M9.1, T9.2 oTMm. +40 |SPECTR504.dbf Tn M/c2
5 MHAS T'-7-002-86 puc. M9.1, M9.2 oTMm. +50 |SPECTR505.dbf Tn M/c2
H
|

st BBOJa crieKTpa OTBETOB JBAXK/IbI IEIKHHUTE JIEBON KIaBUIIEH MBI Ha
HYXHYI0 0a3y TaHHBIX (CM. TaKXKe MYHKT basbl OaHHbIX NO cnekmpam omeema paszena
Basuvt oannwix);

CrekTp (MpoeKknuN) U3 aKCceJIePOrpaMMbl

IIpu BeIGOpe nyHKTa Cnexmp (npoexyuu) uz axceinepoepammsl B MeHIO Hoesoe
nuanora Cellcmuyeckue 6030elicmaus TIOSBISETCS CIEYIOIIee OKHO:

s -
E OTkpiTs u
O O [ « Penus_201405 b AstraNova » EXAMPLES b ASC b Test3 ~ | 42 || rrouce Tests I

Ynopagounte ¥ Hogas nanka = j 'e
s
i Wma [aTa N3MeHeHUA Tun
2| BuBauotexu ~ -
! o LACC_NOR_3.txt 30.05.2014 21.54 TekcToBbIiA 4
d vaeo pe
S_MONICA_3.txt 30.05.2014 21:55 TekcTosbIiA /4
L5 NlokymenTsl
B SIERRA_MADRE_3.txt 30.05.2014 21:51 TekcToBbIA 4
& WzoBpaxenus |=
spectr_MHA3 I'-7-002-86 puc. M9.1, M9.2 otm. +30_3.txt 30.05.2014 21.58 TekcToBbIA 4
4 M
P y3bIKa
- spectr_MHA3 I'-7-002-86 puc. 9.1, 1M9.2 otm. +50_3.txt 30.05.2014 21:57 TekcToBhIRA [
. spektr_MHA3 I-7-002-86 puc. MN9.1, M9.2 oM. 0_3.1xt 30.05.2014 21:56 TekcToBLIA 4
& Komnbiotep — -
. | Whititer_Narrows_3.txt 30.05.2014 21.53 TekcToBbIA 4
& Boot_ Wing4 (C)
+ JlokanbHBIA AncK
=¥ public (\STD-5) {
- 7 I | 3
Mma daina: Whititer_Narrows_3.txt - lTeKCTOBhIE tHanns (*.txt) V}
\ l OTKpbITD ] I OtmeHa l
i 1

[Tocne yero B JaHHOM OKHE HEOOXOAMMO BBIOpATh TEKCTOBBIM (ailm ¢ yxe
uMeromeiics TPEXKOMIIOHEHTHON aKceleporpaMMOil M HaxaTb KHOIKY Omkpuims. B
PACKPBIBLIEMCS OKHE
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Mento JlanHble

- ~
ECHHCOK uacTot l': = é
m £, I'm

L =

2 0.25
e |
|4 0.75
s 1
e 1.25
I 1.5
£

5 2
o225
i1 2.5 |
|2 2.7s
iz 3
e 3.25
15 =S -

HpoeeHe 3aTyYxaHKa B nonax 0.02

OT KPUTHYECKaro
Hwmperue cnektpa, 3 0

C IOMOLIbIO KHONOK Hogas 4YacToTa u YOanums MOXHO, IOPU HEOOXOAUMOCTH,
CKOPPEKTUPOBATh CIIMCOK YacTOT, IUISi KOTOPHIX OyIeT CTpouThCs crmekTp. Kpome Toro,
CIMCOK 4acTOT MOXKHO 3arpy3UTh U3 TEKCTOBOI'O (haiiyia MM BBITPY3UTh B HETO C IIOMOILLIO
KHOTIOK 3 ¢hatina... v B ¢hatin.... @aiin K0MKEH COCTOATH U3 MPOU3BOJILHOTO YHCIIA CTPOK,
B KaXIOH M3 KOTOPBIX 3a/JlaHO 3HaueHue 4dacToThl. Iloarpyxaemble u3 daiina NaHHbBIE
BCTAaBJIAIOTCS B KOHEI CYIIECTBYIOIIEr0 CIMCKa B Tabiume, T.e. HOOABISIOTCS K
nMmeromuMes. IIpy HEOOXOAUMOCTH, BO3MOXKHO OYMCTUTH IOJE€ 3aJaHUsl 4YacTOT C
IIOMOIIBI0 OTHOUMEHHOH KHOMKHU. CIIEKTP OTBETOB CO3/1acTcs mocie Haxatust kHormku OK.
IMonyueHHBI HOBBIN CIIEKTP OTBETOB OYyAET [IOKA3aH B CIEAYIOIEM OKHE.
Tonpo6uee cMm. Qowee onucanue [76].
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“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023

MNeKTp OTBETOB (MPoeKL i)

CeaHc pabOTBI ¢ KOMILUIEKCOM

X

. | £ | ax | ay | az | | OnucaH1e
p|1 o 0.00...0.00...0.00... 4 (I TpEXKOMNOHEHTHEIR CNEKTP 0TEETA M3 ;I
_2 0.25 7.93018 5.24226 2.99704 hKCEl‘IEpUI’pEMMb\ SIEMNETPACEHHA
:3 0.5 35,9923 16,6196 11.3436
4 0.75 171,961 33,5283 41,7663
s 1 323,995 115,535 97.1059
:E 1.25 359.743 121.745 114.032 =
L7 1.5 407.342 192,634 106.32 ‘| | Ll_l
nE 1.75 325,489 231.332 151.24¢2
HE 2 473,385 206.71 190,262 B v lm
10 2.25 307,539 169,092 104,607
:11 2.5 283.871 300.082 123.231 En. 9848HMA YCKOPEHUS lm
| e 2.75 449,205 350.063 183.45
i 3 455,768 393,326 179.003 padiik
| 12 3.25 309,73 325,688 166,551
15 3.5 593,856 334,736 213,541 Mz datina | B chasin |
16 3.75 450.02 243,168 245.485
| o7 4 491,744 222.679 183.353 e BT |
| e 4.25 689.174 296.8084 116.932 YuHpEHME CeKTRa ... |
13 4.5 769.593 243,303 150.465 ;l
HoSaBuTE | HaanuTe | CopTMpoBKﬂ

0K

OTreHa

OTn naHHBIE MOXKHO KOPPEKTHPOBaTh CIOCOOAMH, ONMCAHHBIMH B ITyHKTE
Cnexmp omsemos (npoexyuu). JIas coXpaHeHus! pe3yibTaTa HaxMuTe kHonky OK.

(CMm. Takke yHKT basel dannbix no cnekmpam omeema pasnena bazet oannvix);

CrexTp (MOayJIb) U3 aKCeTepPOrpaMMbl

IIpu BeIOOpe nyHkTa Cnexmp (M0Oyaw) u3 axceirepocpammusl B MeHI Hoegoe
nuanora Celcmuyeckue 8030elcmeaus TIOSIBISETCS CIEYIOIIee OKHO:
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Mento JlanHble

- -
E OTKpbITL u
®©e| |« Penus_ 201405 » AstraNova » EXAMPLES » A3C b Tesi3 =4 || roucic Test3 2|

Ynopagounts Hoeas nanka > fﬂ Q
-
i Wmsa faTa n3MeHeHUA Tun
| BrBanoTern - -
§ B LACC_NOR_3.1xt 30.05.2014 21:54 TekcToBbIHA [
F Maeo L
S_MONICA_3.1xt 30.05.2014 21:55 TekcToBbii [
L NlokymeHThl
L SIERRA_MADRE_3.txt 30.05.2014 21:51 TekcToBRIA [
5. Wzobpaxenua | ~ ~
&M spectr_MHA3 I'-7-002-86 puc. M9.1, M9.2 otm. +30_3.txt 30.05.2014 21:58 TekcToBBIA 4
P y3blKa
- spectr_MHA3 I-7-002-86 pwc. M9.1, M9.2 otm. +50_3.txt 30.05.2014 21:57 TekcToBbii [
spektr_MHAD -7-002-86 puc. 119.1, 1N9.2 otm. 0_3.txt 30.05.2014 21:56 TekcToBRIA [
& Komnbtotep — -
3 | Whititer_Narrows_3.txt 30.05.2014 21:53 TekcToBbIH [
&> Boot_ Wint4 (C)
3 JlokaneHLIA AnCcK
¥ public (\STD-S) {
Al I | »
Wma daina: Whititer_Narrows_3.txt - lTemoshle dainbl (*.tt) V]
! | OTKpbITE | I OTMmeHa l

ITocne yero B JaHHOM OKHE HEOOXOIMMO BBIOpATh TEKCTOBBIA (ailm ¢ yxe
uMeroleiics akceneporpaMMoi U HaxaTh KHOIKY Omkpuims. B packpbiBIIeMcs OKHE

-
E Cnucok uactot

m £, I'm
(o]
0.25
0.5 HaanuTe
0.75

1
1.25 OuMcTHTE N

|wr

Wom =l m L e b

Hoeas yactoTa

m

i

1.5
1.75
2
2.25 B qaiin ...
2.5

2.75

3

3.25

3.5 -

Mz daiing ...

AN
WL b O
-

[y
w

HpoeeHe 3aTyYxaHKa B nonax 0.02 |
aT KAMTHUECKOrD

Ywuperue cnextpa, % 0
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“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

HeoOxomnMo c(hOpMHUPOBATh HYXKHBIH Ha0Op YacTOT M JUIA CO3MAHHUS CHEKTpa OTBETOB
HakaTh KHONKY OK. ITomy4eHHbIH HOBBIH CHEKTp OTBETOB Oy[AeT MOKa3aH B CIEAYIOIIEM
OKHe.

HE criektp otBeToB (Moaynk) x|
1] | £ | a | OnucaHue
p|L i 0.00... 4 ||OaHOKOMNOHEHTHEIN CexTp oTEETE U3 ;I
|z 0.25 0.54. .. ||l akceneporpamme seMneTpAceHMS|
BE 0.5 z.27585
4 0.75 3.10809
5 1 3.00403
[} 1.25 Z.501z22 —
Bg 1.5 1.79183 —l«l | »
=] 1.75 2.31503
L |® 2 3. 70943 En. 3anaHWs 4acToTel Il'u, 2
10 Z.25 3.39149
| |11 Z.5 3.00748 En. 3808HMS YOKOPEHKS Imfc‘z vl
1z 2.75 z.51388
13 3 Z.44222 [k
14 3.25 2.11631
15 3.5 2.29266 Magaina.. |  Bpann. |
16 3.75 Z.15004
T 5 - 04171 113 SKCENEPOrPaEMHL . |
| [18 4.25 1.60886 HwmpeHue cnexTpa ... |
19 4.5 1.50845
=0 4.75 1.49%64
Z1 3 1.70776
22 5.25 1.70615
Z3 5.5 1.51443
24 5.75 1.3291
25 & 1.2934
S P =l
ﬂDﬁﬁEMTbl Hnanute | Copmpoekal

Ot JAaHHBIC MOXHO KOPPEKTUPOBATH CHOCO6aMI/I, ONMCAaHHBIMU B IIYHKTC
CneKmp (I’ZIJOBKMMM) U3 akcenepozcpammol. I[II}I COXpaHCHUA PE3yJIbTaTa HAXXMUTEC KHOIIKY
OK.
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Mento JlanHble

OtBeTHas aKkceJeporpaMma (IIpoeKI M)

IIpu BeIOOpe myHKTa Omeemuasn axcenepocpamma (npoexyuu) B MeHO Hogoe
nuanora Ceticvuuyeckue 8o30elicmasus TIOSIBISIETCS CIeIyIOIIee OKHO:

H= orsernan akceneporpaMmMa (npoexunn) il
)] | t | ax | ay | az | OnKcaH1e
3 0 0.00771 0.00338 -0.1... ilWh\ttlerNarrows ;I
_2 0.005 0.08309 0.00894 -0.7...
:3 0.01 0.40665 -0.0...-2.6691
4 0.015 1.2577 -0.2...-5.8383
_5 0.02 2.8469 -0.7881-9.5165
:G 0.025 5.1252 -1.6751-12.603 =
7 0.03 7.7313 -2.7655-14.403 il _;I_I
3 0.035 10.127 -3.7102 -14.867
:9 0.04 11.816 -4.0658-14.301
|10 0.045 12.532 -3.4531-12.973
| 11 0.05 12.305 -1.9423 -10.924 EN. 3808HHA YCKOPEHMA m
1z 0.055 11.38 0.31817 -8.1052
e .06 9.999 2.8647 |-2.5991 KO3 dpe-Th W3HMEHEHWA JOM. HAMPAKEHWUS
| l1e  0.065 @.2895 5.2737 -0.7... MermSparHoro |1-4
:].5 0.07 6.3109 7.1314 2.7046 MarHgHoro I-IE—
1é 0.075 4.1743 8.0634 5.0808
:17 0.08 2.0883 7.8703 5.859 Fpadik
_].B 0.085 0.35772 6.6372 |5.1313
) 0.09 -0.6...4.7231 3.5467 W3 caina | B aiin.. |
20 0.095 -0.8...2.6536 1.975
21 0.1 -0.3...0.951451.131
:22 0.105 0.4%779 -0.0...1.3215 LI
HDosaeuTe | Ynanute | CUpTMpUBKal JonoaHUTENEHD
OTMEHE

Tabnuna 11 BBOJA M PeJaKTUPOBAHMS OTBETHOH aKCeIeporpaMMmel, 3aJaBaeMoi
IIPOEKILUSIMU, COCTOUT U3 IATH CTOJIOLOB:

e Mo — HOMEp TOUYKH OTBETHOH aKceleporpaMMbl. 3alONIHAETCS aBTOMATHUECKU TIPH
J00aBIEHUN HOBOIT CTPOKH.

e t — Bpems, ¢, JCHCTBUTENBHOE HEOTPULATENBHOE YMCIIO; CTOJIOEL 3aIlONIHIETCS
10JIb30BATEIIEM.

e axX, ay, az— TpU NPOEKLUUU BEKTOpa aMIUIUTYAbl YCKOPEHHS Ha OCH KOOPJIUHAT
3aIMCH aKCeNeporpaMMBbl: B3aHMHO OPTOTOHANbHBIE Topu3oHTanbHbIe ocu X n Y (a, 1 a,)
¥ BEPTHKAIBHYIO OCh (8,) B BHIODAHHBIX SAMHANAX 3a/aHKs yCKoperns (M/c2, em/c?, nomm
“g”), neiictBuTebHBIC Yncia. CTONOIBI 3aMOIHAIOTCS MOJIB30BATEIICM.

Jlis BBOJA, PENAKTHPOBAHUS U YAANEHHS 3HAUCHUH TOUEK aKCeIepOrpaMMbl
HCTIONB3YIOTCS CIETYIOINE KHOIKH:
e Jlobasumy — nobaBiseT CIPOKY U1 BBOJA JAaHHBIX Cpa3y IOCIE CTPOKH,

OTMEYEHHOI KypcopoM IE] (TpeyronbHUK B CAMOM JIEBOM CTOJIOLE).

e Voanums — ynanser CTpOKY JaHHBIX, OTMEUEHHYIO KypcOpoM IE], HyMepawus
MOCTIEYIOLIUX CTPOK aBTOMATUYECKH CIIBUTACTCS.

e Copmupoeéxka — COPTUPYET CTPOKHM CIEKTpa OTBETOB B IOpPS/AKE BO3PaCTAHUS
YaCTOTHI.
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“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

e Onucanue — TIONB30BATEIb MOXET BHECTH TPOM3BOJIBHBIA KOMMEHTApHH K

BO3JCHUCTBUIO (3alONHATH HeoOs3aTenbHO). BBeneHHbl koMmMmeHTapuil (mepBele 160
CHMBOJIOB) OTOOpa)kaeTCsi B B CBOAHOM TaOIume MO BO3NEHCTBHAM, KaK MOSCHSIOMIMH
TEKCT K BO3AECHCTBHIO.

2 2
o  EQunuywbl 3a0anusi yckopenuss — cMm/c”, M/c°, WIM B JONAX OT “YCKOpPCHHUS

CBOOOJIHOTO MaieHus g .

BuuMaHue: eauHHIBI W3MEPEHHS MOXHO BBIOpDAaTh OO BBEICHUS 3HAYCHUMH

aKceJIeporpaMmbl WM U3MEHHUTH ITOCJIE TOTO.

o  Kospuyuenm  usmeHeHuss HOMUHANBLHO20 — OONYCMUMO20 — MeMOPAHHO2O
Hanpsidcenus — KOPOHUUUEHT TMpU JOMYCKAeMOM HANpPSOHKCHUH JUIS  OLICHKHU
CEMCMOIIPOYHOCTH 110 OOLIMM MeMOpaHHBIM HampsbkeHusM [1] (mpunumaercs ot 1,2
g0 1,5 B 3aBHCHMOCTM OT peXHMa CTaTU4YeCKOTO HarpyXKeHus M BHIA
CeliCMOBO3ICHCTBHS).
. Kosppuyuenm — uzmenenuss  HOMUHATLHO2O — OONYCMUMO20 — U32UOHO2O
nanpaxcenus — KOdQQUIMEHT TPH JOMyCKaeMOM HANpPsDKEHHH JUIL  OLEHKH
CEHCMOIPOYHOCTH [0 MEMOpaHHBIM W OOMMM HU3THOHBIM HanpsokeHusM [ 1]
(mpunumaetcs ot 1,6 1o 1,9 B 3aBHCHMOCTH OT pekMMa CTaTUYECKOTO HArpyKeHUS U
BHJIa CEHICMOBO3ICHCTBUA).

ITocne BHeceHHMs BCEeX W3MEHEHHH HEOOXOAMMO OTCOPTUPOBATH 3HAUCHHUS C

TIOMOIIIBIO KHOIIKH Copmupoeka.

e [pagux — KHONIKA MO3BOJISET M300pa3UTh BBEICHHOE Bo3xeiicTBHe. CM. Takke

onucanue KHONKM [pacdux (MeHo Hanumvie, Celicmuueckoe eosoeucmeue, Cnexmp
omeemos (npoexyuiL)).

EErpadue =l

QR+« e+ | & HIE

SRBMCMMOCTE VCRODEHMA OT BRPEMEeHH

—al, cwfctz
—aZ, cwfctz
— a3, awfctE

Bpema, cer

WHITTIER WARROUS

e /I3 ¢aiina — KHOIKAa TIO3BONSET BBECTH BO3ACHCTBHE M3  3apaHee

IIOJITOTOBJIEHHOT'O TEKCTOBOrO (paiina. Paiin JOIKEH COCTOSTh M3 MPOU3BOJIIBHOIO YHUCIa
CTPOK, B K&)KIOH U3 KOTOPBIX 33/1aHO YETHIPE YHCIIA, pa3IeeHHBIX IPOOeTaMHu:
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Mento JlanHble

BpeMsI IpoeKIHs Ha X IpoeKLus Ha Y mpoekius no Z
BpeMsI IPOeKIHst Ha X MpoeKuust Ha Y mpoekuus Ha Z

Hanpumep, Iuisi mpencTaBIeHHOTO Ha TpaduKe BO3JCHCTBUS, TEKCTOBBIM (aiin
BBITJISLTUT CJIEAYIOIIUM 00pa3oM:

0_0.007707 _0.0033761 -0.11122
0.005 _0.083094 _0.0089409 -0.78998
0.01 0.40665_-0.03405 -2.6691
0.015 _1.2577_-0.25342 -5.8383

0.085 0.35773_6.6372 _5.1313

IMoarpyxaemble u3 (aiiia JaHHBIC BCTABJISIOTCA B KOHEI[ CYIIECTBYIOIIETO
CIIUCKA B Ta0NHIIE, T.€. JOOABISIOTCS K UMEIOITHMCS.

Ooparute BHUMaHue: B TekcroBoM (aiiie maHHBIE O BPEMEHH COJAEpIKATCS B
CeKyHIax, a eIUHUIIBI U3MEPEHHs aMIUIUTYJl YCKOPEHUS OTCYTCTBYIOT. Bo mn3bexanue
omnbok, He 3al0yapbTe NPOBEPUTh EAWHHUIBI H3MEPEHHUs, B KOTOPHIX 3aJaHO
HAMITOPTUPYEMOE BO3JEHCTBHE.

® B ¢paiin — KHOIIKA TO3BOJIET SKCIIOPTHPOBAThH 3aJlaHHOE BO3ICHCTBUE B JPYTOi
MPOEKT MYTEM CO3/IaHHsI TEKCTOBOTO (haiiyia OTBETHON aKCceIeporpaMMmBbl.
e JlononnumenvHo — KHOIIKA BBI3BIBACT MOAMCHIO YIS MOCTPOCHUS BEIOCHUTPAMM
WM ceificMorpaMM, KOTOpBIE MOTYT OBITh NMOKa3aHbl B BHJE I'Ppa)KOB MM COXPAHEHHI B
(hatine. B
Benocurpamma (rpacue)
Ceitcmorpamma (rpadm)

Benocurpamma (B daiin)
Ceifcmorpamma (B taiin)

[l 3aBeprienns pabOTHI C TUAIIOTOBBIM OKHOM CITYXAT KHOITKHU:
e OK — BbIXOJ M3 AMaANOra ¢ COXpaHEHHUEM BBEACHHBIX JaHHBIX WM BHECEHHBIX
H3MEHCHUM.
e Ommena — BBIXOJI W3 Juajora 0e3 COXpaHEHHs JaHHBIX MM BHECEHHBIX
H3MEHCHUM.
OcTanbHble MapaMeTpbl, HEOOXOIUMBIE JIJIsl Y4ETa BO3ACHCTBUS YKA3bIBAIOTCS B
MeHI0 Pacuém na celicmososzoelicmeus
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OtBeTHas akcegeporpamMma (MoayJib)

ITpu BBIGOpe myHKTA Omeemuas axceaepozpamma (Mooyab) B MeHIO Hosoe
nuanora Ceticuuyeckue goz0elicmsus TIOSIBISIETCS CIeIyIOIIee OKHO:

LE orBeTHan akceneporpaMmma (Moyne) il
» I £ | = | OnucaHue

P 0.333 - =]

HE .01 [p.28 :I

HE .02 p.213

e .03 [p.12

s .04 |0.0604

G .05 -0.0233 _ILI
7 L06  -0.11 T D

HE .07 |-0.135 <]

s .08 |-0.278

10 .08 |-0.359

ey
[

-1 -0.4386 En 2808HKA YCKOPEHHA (/™2 w

.11 —-0.508 ¥
12 -0.578 DA p-TH HZMEHEHMA OON. HANPRAKREHMA

.13 -0.644 MemBpanHoro  [1.22
-1 0-702 IzrugHoro 166

o
moe W

ey
15
o000 00 0000000000000 0o0

1é .15 -0.733

17 .16 -0.737 TpapuK

18 17 -0.832

19 .18 -0.859 Wagasina. | By |
20 19 -0.879

21 .2 -0.892
_22 21 -0.9 LI

HNofaeuTs | YnanuTe | CDpTMpDBKﬁl HOononHUTENEHD

OTMEHa

Tabuuua 11 BBOJA M peJaKTUPOBaHHsI OTBETHOW aKCeleporpaMMEl, 3a1aBaeMoit
“MomynieM”, COCTOHUT U3 TPEX CTONOLOB:

e MNo— HOMEp TOYKH OTBETHOW aKCeIepOrpaMMEl. 3aNOTHIETCS] aBTOMATHUECKU TIPH
J006aBJI€eHUN HOBOM CTPOKHU.

e | — Bpems B CeKyHJax, JCHCTBUTEIBHOEC HEOTPUIATEIBHOE YHCIIO; CTOJOEI]
3aIOJIHAETCS [10Ib30BATENIEM.

e @ — MOAYJb BEKTOpa aMIUIMTYABI ycKopeHui a(t), B yKa3aHHBIX SAMHUIIAX (M/CZ,
em/c, nomn “g”), neiicrBuTenbHOE uMCIO. MoIyib SBISETCS YNPOLIEHHOH (opMoit
3aJJaHUs aKCeJIeporpaMMbl BHJIa:

a, =a - cos(a, X)
ay=a- cos(a,y)
a,=a - cos(a, 2),
rue:
ay, @y, 8; — TPH MPOEKLUHMHU BEKTOPA aAMILIMTY[bl YCKOPEHHS B 33JaHHBIH MOMEHT
BpeMeHH 110 TI00ansHeM ocsiM X, Y, Z;
cos(a, x) (yrom 1), cos(a, y) (yrom 2), cos(a, z) (yroa 3) — HampaBsIOIINE
KOCHHYCBI MEXIY IOJIOXKHUTEIbHBIM HAIpPaBICHHEM OCH MOIYJIS M COOTBETCTBYIOIUMH
rinodanbHeIMu ocamu X, Y, Z.
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Mento JlanHble

Vel 3agaroTcsl Ipu BEIOOpE MapaMeTpoB pacdeTa Ha celCMOBO3AEHCTBHE (CM.

Venvt  nooxooa  ceticmogonmwl, 3axknanka Boszodeiicmeus nyHkta  Pacuem  Ha
celicmososdeticmeus MeHI0 Pacuem).

BosgeiicTBre 3aaeTcst MOlyJIEM BEKTOpA aMILIUTY bl yCKOPEHUS.

Onwucanue mojeld BBOJa W Ha3HAUEHHWE KHOIOK JJISI OTBETHOHW aKceIeporpaMMbl
(MOyJIb) TaKOE K€, KaK ¥ JJIsi OTBETHOW aKCeJIeporpaMMbl (MIPOCKIIHH).

Hipke npuBeJEeHO JIUIIb ONUCAHUE TEX KHOIOK, I71€ UIMEIOTCSI HEKOTOPBIE OTIHYHS.

e [pagux — KHOIKA MO3BOJISET U300pa3uTh BBeAEHHOE Bo3aeiicTBhe. CM. Taroke
omucanue KHONMKU [pagux (MeHto [annvie, moameHto Celicmuyeckoe 6o30eticmaue,
Cnexmp omeemos (npoexyuu).

«s 29+ & N B

SABHCHMMOCTE VCROPEHMA OT BPEMEHM —a. u/c"Z.

180 ¢--
100
S04--

50t
=100 - -
-150
=200 - -

-250 1z

e U3 (¢hatina — KHOMKA TO3BOJISET BBECTH BO3JCHCTBHE W3 3apaHee
MTOJITOTOBJIGHHOTO TEKCTOBOTrO (paiina. Daiii AOJKEH COCTOSTh M3 MPOU3BOJILHOTO YHCIa
CTPOK, B K&XJI0¥ M3 KOTOPBIX 3aJ]aHa Mapa Yucell, pa3aeIeHHbIX Ipo0eIoM:

BpEMsI MOZyJIb

BpeMs MOYITh

BpeMs MOJYJIb
Hanpumep, st npeacraBieHHOro Ha rpaduke BO3ACHCTBHS, TEKCTOBBIN (aiii

BBITJIAAUT CJ'Ie,Z[yIOH_II/IM O6pa30M:
0_0.333.)

0.01_0.28.
0.02_0.213.

0.03_0 14

0.21_-0.9
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“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

IMoarpyxaemble u3 (ailma JaHHBIE BCTaBISAIOTCS B KOHEIl CYILIECTBYIOIIETO
CIIHCKA B Ta0NHUIIE, T.€. JOOABIAIOTCS K MMEIOIIUMCSL.

OOparuTe BHUMaHHe: B TekcToBOM (haiine naHHBIE O BPEMEHM COJEpXKaTCs B
CEeKyH/aX, a JaHHBICE O eIMHUIAX M3MEPEHHs YCKOPEHHS OTCYTCTBYIOT. Bo m3bexkaHme
ommbok, He 3a0yapTe TMPOBEPUTh CIUHHUIBI H3MEPEHHs, B KOTOPBIX 3aJaHO
HMIIOPTUPYEMOE BO3IACHCTBHE.

® B ¢baiin — KHOIIKA TO3BOJIAET SKCIOPTUPOBATEH 3aJJaHHOE BO3IEHCTBUE B JPYroif
IPOEKT ITyTeM CO3JaHHs TEKCTOBOTO (haiila OTBETHOH aKceIeporpaMMel (MOTYIIb).

OteerHas akceneporpamma (npoexknun) us BJ{

IIpu BeIOOpe myHKTa Omeemmuasn axceiepocpamma (npoexyuu) u3 B/J B MeHIO
Hogoe nnanora Ceiicmuyeckue 8030eticmausi TIOSIBISIETCS CIIETYIOIIee OKHO:

E B no akceneporpaMman l_l@lﬂ—hj

m |Onm:a1—me |CDa1‘Fm

1 |Joshua Tree ACSS501.dbd
" |2 [North Palm Springs ACS502.db]
" |3 |sierra Madre RCS5503 . dbd
|4 Whittier Narrows ACS504 . db]
s CHHTeSUpOoBaHHaA axcelspoIpaMMa VBl s IOBH B.1.1-12-2006 ACS505.dbi
e CHHTeSMpPOBaHHAA akcejlspolpamMa VBZ ms IOBH B.1.1-12-2006 ACS506.dbi
|7 CHHTesSUpoBaHHad awxcelsporpamMa VB3 us IOBH B.1.1-12-2006 ACS507.dbi
mE CHHTeSMpPOBaHHAA axcelsporpaMMa VB4 u=s IOEH B.1.1-12-2006 ACS508.dbi
BE CHMHTeSMpOoBaHHaA axceneporpamMa VBS ms IOBH B.1.1-12-2006 ACSS508._dbi
1o CHHTeSUpOoBaHHAaA awxcelsporpamMMa VBE s IOBH B.1.1-12-2006 ACS510.dbi
1 CHHTeSMpPOBaHHAA axcelspoIpaMMa VBT u=z IOBEH B.1.1-12-2006 ACS511.dbi
1z CHMHTeSMpOoBaHHaA axceneporpamMa VBS ms IBH B.1.1-12-2006 RACS512._dbi
" |13 [RoLLISTE ACS513.dbi
" 14 [Lacc_wor acs514.dbi
|15 NEwWHALL ACS515.dbi
" |16 [s_mowIca ACS516. dbi

< | 1 »

Jas BBOma axcemeporpaMMbl U3 0a3bl JaHHBIX JAB@KABl IIENKHHTE IJIEBOH
KIaBUIIE#l MBIIIM Ha HYXHYI 0a3y JOaHHBIX (CM. Takxke IYHKT baswvl OaHHbIX NO
akceseporpaMmam paszena bazvl OaHHbIX).
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Cuektp orBetoB o CHull I1-7-81*

ITpu BBIOOpe myHkTa Cnexmp omeemos no CHull 11-7-81* B menio Hoesoe
nuanora Ceticvuuyeckue 8o30elicmasus TIOSIBISIETCS CIeIyIOIIee OKHO:

CnekTtp no CHull II CnekTp no CHull IT

Tmaem CHul Tnaem CHull
& Tmasm 2-4 ¢ Tmapm 2-4
" Tmagsa 5 [THMOpOTEeXHMHE CRME COOPYHEHM | o El"naﬁa 5 [ PHOpOTeXIEIe CRME coopyxerma]é
CeMCIMMUMHOCTE IUTOWATEN [ B A ) |9 CeMCMMUHOCTE IUIOWATEM | B A ) |9
Karepopma ppyHTa (Tafm. 1%) III o Kareropsa rpyHTa [Tafm. 1%) III ~
Kozdirapesnr K1 (rafm. 3%) 1 Kosddropient K1 (m. 5.14) o

Kosdjropent Epsi (rafm. 6%) Kosddromeent Kpsi (m. 5.14)

Kosddeopeent K2 (m. 5.14)

I
1T}

OrMeHa [1):4 | OrMeHa

o [aewt CHull — Bo160p Ti1aB [21], 10 KOTOpBIM OY/IET OCTPOEH CIIEKTP OTBETA
e [Tager 2-4 — MOCTPOCHUE CHEKTPa OTBETA IS BCEX 3JaHUIl M COOPYKEHHH,
KpOMe THAPOTEXHUIECKHX;
e [7asa 5 (cudpomexnHuyeckue coopyiceHus) — MOCTPOCHUE CIIEKTPa OTBETA ISt
THIPOTEXHUIECKIX COOPYKEHHH.

o Ceiicmuunocmo niowadxu (6anivl) — AHTCHCUBHOCTh BO3MOXKHBIX CEHCMHUYECKUX
BO3IEHCTBUH Ha IUIOIANKE CTPOUTENBCTBA C COOTBETCTBYIOIIMMH KAaTETOPHSIMH
MOBTOPSIEMOCTH 32 HOPMATHUBHBIH CpOK. CeliCMHUYHOCTh YCTAHABIUBACTCS B COOTBETCTBUHU
C KapTaMH CcefCMHYECKOro paiOHHPOBAHUS ¥ MHKPOPAHOHHPOBAHUS IUIOLIAKH
CTPOUTENBCTBA, OaLibl, OT 6 110 10.

o Kamezopusa epynma (mabn. 1*) — kareropus rpysra, I, 11, 111;

o  Koogppuyuenm Ky (mabn. 3* wnu n. 5.14) — xodpPUIMEHT, YINTHIBAIOMINI
JIOITyCKaeMble TIOBPEXKICHHS 3JaHui 1 coopykeHuid, Ky, 6ombiue 0 1o 1, mo ymonmyanuo 1;

o Kosgppuyuenm K, (mabn. 6* unu n. 5.14) — xoadpduunent, K, or 1 u 6omee, mo
yMoOI4yaHuio 1;

o Koogppuyuenm K, (n. 5.14) — xospdurment Ky, ot 0,8 mo 1, mo ymomrganwuo 1.
3anaéres st onuuu [ 1asa 5 (cudpomexuuueckue coopysicenus,).
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Cuextp orBeros no CII 14 13330.2011

ITpu BbIOOpe nmyHKTa Cnexmp omeemog no CII 14 13330.2011* B mento Hosoe
nuanora Ceticuuyeckue 8o30elicmsus TIOSIBISIETCS CIeIyIOIIee OKHO:

Cnextp no CIN 14.13330. Cnextp no CIN 14.13330.

Tmags CIT Tmags CIT
’V(:' Tmagm 5-7 ’V(‘ Tnasa 5-7

" Tmasa & [THMOpOTEeXHMHMECKME COOpYHEHH | o El"naﬁa § | DMOpOTeXHEHeCRME coopyxerma]é

|

CeMCIPMHOCTE ILTOWATEN | BAarmmEr) CeMCMMUHOCTE ILTOWATEM | B A )

|

Kareropma rpyHra (rabm. 1) Kareropma mpyera (rabm. 1)

IIII 'l IIII 'l
Kosbiramenr K1 (Tafn. 5) Il Kosddropeenr K1 (o, 5.2.2) lr
KoaddeoprenT Epsi (rabmo. &) Il Kosddeoprenr Epsi (m. 8.2.2) Il
Kosddeopeenr K2 (m. 5.2.2) ll—
Il

Koohjrapenr Ka (rafm. 4)

OrMeHa | [1):4 | OrMeHa |

o [naswi CHull — BB160p T11aB [22], 110 KOTOPHIM OYIET MMOCTPOEH CIEKTP OTBETA
e [Tager 5-7 — IOCTPOEHUE CHEKTPa OTBETA IJIsl BCEX 3JlaHUil U COOpYKEHHH,
KpOMe THAPOTEXHUIECKHX;
o [Tasa 8 (cudpomexuuueckue coopyscenus,) — IOCTPOSHHUE CIIEKTPA OTBETA LIS
THAPOTEXHUIECKUX COOPYKEHHH.

e Celicmuunocmsy naowaoku (6aiibi) — AHTEHCUBHOCTb BO3MOXKHBIX CEHCMHYECKHX
BO3JCWUCTBHI Ha IUIONMIAJKE CTPOUTENHCTBA C COOTBETCTBYIOIIMMHU KAaTETOPHUAMHU
MOBTOPSIEMOCTH 338 HOPMATHUBHBIA CpOK. CeliCMIUYHOCT YCTaHABIHBAETCS B COOTBETCTBUH
C KapTaMHM CEHCMHYECKOro paHOHUPOBAHMS M MUKPOPAHOHUPOBAHMS IUIOLIAJKU
CTPOUTENLCTBA, 6aLbl, OT 6 110 10.

e Kamezopus epynma (maba. 1) — kateropus rpyHta, I, 11, 111;

o  Kosppuyuenm K; (mabn. 5 wiu n. 8.2.2) — xo3hUIHMEHT, YIUTHIBAIOUIMN
JIOIlyCKaeMble TTOBPEXKICHUS 31aHUI U coopyxkenuit, K;, 6osbie 0 1o 1, mo ymonuanuio 1
(0,25);

o Koappuyuenm K, (mabn. 6 unu n. 8.2.2) — xospdunuent K, or 1 u 6onee, no
yMo4aHuio 1;

o Kosppuyuenm Ky (mabn. 4) — xo3ddpuuuent, npuHIMAaeMblii B 3aBUCHMOCTH OT
ceiicMuueckoii uHTeHCUBHOCTH, Ka, 0T 0,8 110 1, o ymonmuanwuio 1.

o Koogppuyuenm Ky (n. 8.2.2) — xoadpdumment K,, or 0,8 mo 1, mo ymomganuio 1.
3anaércs i onumu [ nasa 8 (cudpomexuuueckue coopyucenus).
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Coektp oTBeToB mo HIT-031-01

ITpu BeIGOpe myHKTa Cnexmp omgemog no HI1-031-01* B menio Hogoe nuanora
Ceticmuueckue 8o30eticmaus TIOSIBISIETCS CIETYIOIIee OKHO:

CrexTp no HM-031-01 x|

CefcMHYEOCTE INOLAaTKK (Bammer)

KaTeropmxa rpyHTa (mpua. 1) IT
Kozdduument Ee (raba. II.4.2)

NorapudmMuueckui serpement (0,125

]|

o Ceiicmuunocmov niowaoku (6aiivl) — AHTEHCUBHOCTh BO3MOXKHBIX CEHCMHUYECKUX
BO3JCHUCTBMI Ha IUIOLIAJKE CTPOUTEIbCTBA C COOTBETCTBYIOIIUMH KaTErOpUSAMHU
MIOBTOPSEMOCTH 32 HOPMATHUBHBIM CPOK. CEHCMIUYHOCTD YCTaHABIMBAETCS B COOTBETCTBUH
C KapTaMH CEHCMHYECKOro pPalOHUPOBAaHHMA U MHUKPOPAHOHHMPOBaHMSA IUIOLIAIKU
CTPOUTENLCTBA, HaLibl, OT 6 110 10.

e Kamezopua epynma (npun. 1) — xareropus rpyHta, |, 11, 111;

o  Kosppuyuenm Ko (mabn. I14.2) — xodpduuueHT, ydUTHIBAROIUI 0coObIC
ycnoBus skcruryatauuu AC, 6omnsiie 0 1o 1;

o Jlocapupmuueckuii Oexpemenm — Oe3pazmepHas (usMyeckas BEJIMYMHA,
OIMMCHIBAIOIIAS  YMEHBIICHUE AaMIUIUTYAbl KOJeOaTeNnpHOro Ipolecca ¥ paBHas
HATypaJbHOMY  JIOTapU()My  OTHOIICHUS  JIByX  MOCJEJOBATEIbHBIX  AMILIUTY/]L
KoJleOIIoIIeiicss BETMYMHBI B OJTHY H TY XK€ CTOpOHY, J, oT 0,03 no 1,26.

Orubamwmas cnekTpon

ITocTpoenne orubaromeil  BBIOPaHHBIX CIEKTpoB  oTBeTa.  Orubaromas
IPEJICTaBIIET COOOM CHEKTP OTBETOB, ITOTYYCHHbIH HA OCHOBAaHINH MaKCHMyMOB CIIEKTPOB,
UCIIONBb3YEeMBIX I €€ MOCTPOCHUS. BBIOOp CIEKTpOB, I KOTOPBIX OYyAET CTPOHUTHCA
ornbaromasi, OCyIIeCTBICTCS ITOCPEICTBOM BBIICICHHS CHEKTPOB C MOMOIIBIO MBI U
kmauin Shift u Ctrl. Tlocne BeIGOpa CIEKTPOB HEOOXOOMMO HaaTh KHONKY Hosoe u
BbIOpaTh MyHKT O2ubarowas cnekmpos,

KonupoBatsb
KonupoBanue ceificMuyeckoro BosaeicTBus. i KONMMpOBaHHUS HEOOXOIUMO C

IIOMOILBI0 MBIIIM BBIJEIUTh B CIHUCKE BO3JEHCTBUN HHTEpecyrollee, HaXaTh KHOIKY
Hogoe u BbIOpaTh yHKT Konuposams.
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BuOpauunonnble Bo3elcTBHA. ..

JlaHHOE OKHO TOSBIISIETCS MPU BBIOOpE IyHKTa Bubpauuonnvie gozdelicmesus B
MeHIO0 /lannble U CITy>KUT JUI 3aJaHusi BUOpPOBO3/eiicTBUI B IoIMrapMoHU4YecKoi (opme.
BBenennble 371ech BO3JEHCTBUS HCIONB3YIOTCS JJIS pacdyeTa MapaMeTpoB BBIHYKACHHBIX
YCTaHOBUBIIMXCS KOJEOAHMW TIpW YyKa3aHWW B PACYCTHOW MOJEIH CCUYCHUH, T
JNEeHCTBYIOT BUOpaunuoHHbIe cuibl (cM. [lanenv 6600a, 3axknanka Ceuenus, WyHKT
Bubpososzoeticmsue.)

EBuxbpoEosOercTEMe ML
ExfpoEosOercTEMe N2
ExfpoEosOercTEMe N3
ExfpoEosmercTEMe N4

x]

Hogos
FPegakthp.
ENEL

W= npoekTa...

Sakpems

e Hogoe — BBOJ HOBOTO BHOPAITMOHHOTO BO3JICHCTBUS,;

e Pedakmupoéams — BHECEHWE W3MEHEHHH B WMEIOIIEECs BO3IEHCTBUE,
BBIJIENIEHHOE I[BETOM;

e  Yoanums — ynanuTh BO3JEHCTBYE, BEIIEICHHOE [IBETOM;

e U3 npoexma — TOIKIIOYUTH K NPOEKTYy BCE HMEIOIIMECS] BHOpaIMOHHBIE
BO3JICHUCTBYS M3 APYroro MpoeKTa, BHIOPAHHOTO MOJIb30BaTeieM. BBeieHHBIE BO3ACHCTBHS
JOIMCBIBAIOTCS B KOHEII CIIMCKa BUOPOBO3ACHCTBUIA;

®  3axpwims — 3aBepIlICHUE PAOOTHI C THATIOTOBBIM OKHOM.
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[pu BBOE HOBOTO BO3/ACHCTBHS MIIM PENAKTUPOBAHUH UMEIOIIETOCS, MOSBIISETCS
CIIeyIOIUi AUajIOor.

BubpoBo3 geidcTere N21 3]

OnucaHue
1 BoznedicTemMe
) Ammumiryna, ®H Yacrtora, o CoemMp das, pan

pl1 10 2.3 0

_2 10 4.5 0

_3 10 5 0

_4 10 6.3 o

_5 10 7.8 0

_E 10 8.7 o

_7 10 10.7 0

_E 10 11.8 o

_9 10 12.2 0

_1D 10 13.5 o

[ JTofiaeHre ] [ Ynamre ] [ Copr. ] [ EO ] [Hs Paiina ] [ B ¢aiin ...

Tabmuua 171 BBOJA M peaKTHPOBAaHMS BHOPOBO3JEHCTBHS, COCTOUT U3 YETHIPEX
CTOJIOIIOB!

e No — HOMEp TapMOHHKH. 3aIOJHSACTCS aBTOMATUYECKU NMPH A00aBJICHUU HOBOM
CTPOKH.

Cuna 3amaeTcs CyMMOH TapMOHHMK. 3afaiTe Jjisi TapMOHHKH aMAIUNYOy,
uyacmomy BO30YXKIEHUS U cosue (a3 B yKa3aHHBIX (BHIOPAHHBIX) EIUHULIAX.

*  Amnnumyoa — aMIUIUTYJa, 3a/1a€TCsl B BEIOpaHHBIX eAMHMIAX u3Mepenus (kH, kr,
T), A€HCTBUTEIILHOE YUCIIO; CTOIOEL] 3alI0IHAETCS 0JIb30BATENEM.

e Yacmoma — 4dactoTa BO30YXXAEHMS, 3alaeTcsi B BHIOPAHHBIX EIUHUIAX
m3mepenus (I'm, pan/c), nedcTBUTENBHOE HEOTPUIIATENbHOE YHCITO. CTOIOIEI 3aIOTHAIOTCS
II0Ib30BATEIIEM.

e (Cosue ¢haz — casur (a3, 3amaercs B BbIOpaHHBIX €AWHHUIIAX H3MepeHus (Tpam,
pan), neiictButenbHoe Ynciao. CToIOIbI 3aOTHAIOTCS TOJIB30BATEIEM.

Jns BBO/A, peNaKTHPOBAaHHMA M YAAJCHUS 3HAUEHUH ToueK BUOPOBO3/IEHCTBHS
HCTIONB3YIOTCS CIEIYIOINE KHOIKH:
o Jlobasumv — no0aBisieT CTPOKY Ui BBOJA NAaHHBIX Cpasy IOCIE CTPOKH,

OTMEYEHHOH KypcopoM IE] (TpeyroJIbHUK B CAMOM JIEBOM CTOJIOIIE).

e  Yoanumv — ynanser CTPOKY AAHHBIX, OTMEUEHHYIO KypCOPOM III, HyMepaLus
MIOCTIETYIOLIUX CTPOK aBTOMATUYECKH CIBUTAETCS.

o Copmuposxa — COpPTHPYET CTPOKH BUOPOBO3AECHCTBUS B MOPSJIKE BO3pAcTaHUS
YacTOTHI.
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e Onucanue — TIONB30BATEIb MOXET BHECTH TPOM3BOJIBHBIA KOMMEHTApHH K
BO3JEHCTBUIO (3alONHATH HeOoO0sA3aTenbHO). BBeneHHbI KkoMMmeHTapuil (mepBble 160
CHMBOJIOB) OTOOpaKaeTCsl B CBOJHOW TaOJUIIE 0 BO3ACHCTBHSIM, KaK MOSICHSIOIINNA TEKCT
K BO3JICHCTBUIO.

ITocine BHeCeHHS BCEX HM3MEHEHHH HEOOXOJMMO OTCOPTHPOBATH 3HAUCHHS C
noMo1bio KHONKH Copmuposka.

e U3 (atina... — KHONKA TIO3BOJISCT BBECTH BO3JCHCTBHE U3 3apaHee
IIOJITOTOBJIGHHOT'O TEKCTOBOTrO (paiina. Daii JOJKEH COCTOSTh U3 MPOU3BOJILHOIO YHCIa
CTPOK, B K&X/JI0H M3 KOTOPBIX 33/1aHO TPHU YKCIIA, pa3/IeIeHHbIX Tpo0OenamMu:

AMIUIATyda 4acToTa BO36y)KL[CHI/ISI CABUT (1)33
AMIUIATyda 4aCcToTa BO36y)KL[CHI/ISI CABUT (1)33

Moarpyxaemple u3 ¢aiima IaHHBIE BCTABIAIOTCS B KOHEIl CYNIECTBYIOIIETO
CIIUCKA B TaONHIIE, T.€. JOOABISIOTCS K UMEIOLIUMCS.
® B ¢haiin... — KHONKA MMO3BOJISIET YKCIIOPTUPOBATH 33J]aHHOE BO3/ICHCTBYE B APYTOi
MIPOEKT IIyTeM CO3JaHHs TEKCTOBOro (aiina, B KOTOpBIH BBIBEIEHBI IIOCTPOYHO BCE
3aaHHbIe TAPMOHHKH.
e 5/ — BBOJ BUOPAIIMIOHHOTO BO3JICHCTBHSI U3 0a3bl JAHHBIX 110 BO3JCHCTBHUIM.
Jlnst 3aBepieHus paboThI C JMAIIOTOBBIM OKHOM CITYKaT KHOIIKH:
e OK — BBIXOJ M3 JMANOra ¢ COXpaHEHHEM BBEJCHHBIX JaHHBIX WM BHECEHHBIX
U3MEHEHHUH.
e Ommena — BBIXOJI W3 [uajora 0e3 COXpaHEHHs JaHHBIX MM BHECCHHBIX
U3MEHEHUH.

JnHaMu4yeckue Bo3aeiicTBUS. ..

JlaHHOE OKHO TOSBJISICTCS TPH BBIOOpE MyHKTA JluHamuueckue 8o3delicmels B
MEHIO JJaHnubie.

fuHamnueCKHE BOZOE HCTEMA

¥l - cocpel. CHIH | OpOSRITOL |
W2 - cocpel. CHMIH [ MPOSKITOL )
W3 - cocpel. CHMIH [ IMPOSKITOL )

Hosoe

Pegaktip.

. CHIH| MOIFIE |

Ypanire

Wz npoekTa ...

3aKkpETE

e Hosoe — BBOJI HOBOT'O JUHAMUYECCKOI'O BO3ICHCTBHS;
e Pedakmupoeams — BHECEHE N3MEHEHUH B NIMEIOIINECS BO3ICHCTBUS;
e Voanums — ynanuth BO3JEHCTBUE, BBIJICIIEHHOE LIBETOM;
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e /I3 mpoexma — TOAKIIOUUTH K IIPOEKTY BCE HMCIONIMECS IUHAMHYECKHUE
BO3/ICHCTBHUS U3 JIPYTOTr0 NPOEKTa, BELIOPaHHOTO MOJIb30BaTeNIeM. BBeieHHbIE BO3/IeCTBUS
JONHCBHIBAIOTCS B KOHEII CIIMCKA TMHAMUYECKHX BO3JIEHCTBHH;

e 3axpwims — 3aBeplIeHHe PadOThI C JUAJIOTOBBIM OKHOM.

I[Ipu Haxatun kHOmKM HoBoe BBIOGPUTE HYXHBIH BUJI JHMHAMHYECKOTO
BO3AeHCTBHA. Jlanee BBOJUTE €ro napaMeTpbl B COOTBETCTBHH C BHIOPAHHBIM THIIOM:
- JInHAMHYeCKOE JTaBIICHHUE
- CocpenoToueHHbIe CHITBI (IIPOEKIINH)
- CocpeioTo4eHHbIE CHITBI (MOJTYJIb)

JuHamu4yeckoe q1aBjieHHe

e I E=R P Onurcanue
I 31132
|2 0.01 3.0078
| 0.02 28822
4 0.03 282
_I5 0.04 2.7807
_I6 0.05 2.6429
7 0.06 25695 EniHuLE U3MEREHMA
|8 0.07 2.4984 MMa -
o ] 0.08 24636
_j1o 0.09 23918
1 0.1 23096
12 0.1 2.2466
13 012 2.1856
14 0.13 21008
_|15 0.14 2.0007
_|16 015 1.8871
17 016 1.7423
— I
|18 017 1.6079
19 0.18 1.4757 = =
:20 13 1382 [ M daiina ] [ B daiin
21 0.2 1.2657
22 0.21 1.1798
§ . — .
[ JotiaemTe ] [ Yganure ] [Cop’mposka]

Tabnuna 11 BBOJA M PEAAKTHPOBAHUS JMHAMHYECKOTO JABJICHHS, COCTOHUT U3
TpEX CTOJIOLOB:
e Mo — HOMEp TOYKH BO3JCUCTBHUS. 3aMONHACTCS aBTOMATHUYESCKU MPH JT00aBICHUH
HOBOW CTPOKH.
e t, cex — BpeMsi B CEKyHJaX, ACHCTBUTENHFHOC HEOTPULATEIBHOE YUCIIO; CTONIOCI]
3aIOJTHAETCS TTOIb30BATENEM.
e P — JuMHaMHYECKOE MaBICHHE B CIUHUIAX, YKA3aHHBIX B Mojie Eounuybl
usmepenust, MITa (kr/cM?), NeliCTBHTENBHOE YHCIIO.
Jnst BBOJA, pPENAKTUPOBaHWS W YIaJCHHUS 3HAUYCHHH TOYEK JWHAMHYECKOTO
BO3JICHCTBHS HCIIONB3YIOTCS CIEAYIONINE KHOIIKH:
o Jlobasums — no0aBIsieT CTPOKY Ui BBOJA MAaHHBIX Cpasdy IMOCIE CTPOKH,

OTMEYEHHOI KypcopoM IE] (TpeyroibHUK B CAMOM JIEBOM CTOJIOLE).
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e  YOanumv — ynanser CTpPOKY AaHHBIX, OTMEUEHHYI0 KypCOpOM I|E], HyMepanus
IIOCJIEAYIONIUX CTPOK aBTOMATHYECKH CIBUTAETCSL.

o Copmuposxa — COPTHPYET CTPOKH IHHAMHYECKOTO BO3ICHCTBHS B MOPSIKE
BO3pacTaHUs BPEMEHU.

e Onucanue — TIONB30BATENb MOXKET BHECTH IPOHM3BOJBHBIA KOMMEHTapUi K
BO3JCHUCTBUIO (3alONHATH HeoOs3aTenbHO). BBeneHHbIE KomMeHTapuil (mepBbie 160
CHMBOJIOB) OTOOpakKaeTcsi B CBOJIHOM TaOJHIe O BO3IEHCTBHAM, KaK MOSCHSIOMINI TEKCT
K BO3JICHCTBHIO.

o EQunuypl usmepenus — eJMHUIb! 3a0aHus faBinenus, MITa v ke/cm’.

BuuMaHue: euHMIBI M3MEPEHHMS MOXKHO BBIOpAaTh 0 BBEAEHMS 3HAYCHUM
JaBJICHUSI WIIX U3MEHHUTD IIOCIIE TOTO.

e Macwmab — mapaMeTp HUCIOJIb3yeTCs Ui MAaclITaOUpOBaHUS — IIPUBEICHUS
BBOJIMMOTO MaBJCHHS K BO3ACHCTBHIO, HCIONB3yeMOMY B pacyere. Bce 3HadeHUS
BBEJCHHOI'O BO3/ICHCTBHS (IMHAMHUYECKOTO JABJICHHS) HPOrPaMMHO YMHOXAIOTCS Ha 9TOT
K03 PHITHEHT.

ITocne BHeceHMs BCEX W3MEHEHHI HEOOXOAMMO OTCOPTUPOBATH 3HAUCHUS C
MTOMOMIBI0 KHOTIKKA Copmupogka.

e [pagux — KHOIKA MO3BOJIAET U300pa3UTh BBEIEHHOE Bo3jeiicTBHe. CM. Takxke

onucaHue KHONKH [ paghux (MeHto Jaunvie, nyHKT Celicmuueckoe 8ozoeticmsue, Cnekmp

omeemos (npoexyuit)).
ol

R ¢3¢+ |8 8 KB |

SaRMCHMMOCTE JaBJIeHMA oT BpeMeHM

015 02

Bpema, cewr

124 HUILI CraInO



Mento JlanHble

e U3 (hatina... — KHONKA TIO3BOJIACT BBECTH BO3JCHCTBHE U3 3apaHee
MTOJITOTOBJIGHHOT'O TEKCTOBOTrO (paiina. Daiii AOJKEH COCTOSTh U3 MPOU3BOJILHOIO YHCIA
CTPOK, B K&K/JI0W M3 KOTOPBIX 3a/IaHa MMapa Yucell, pa3feicHHas MpooeaoM:

BpeEMs JaBJICHUE
BpeEMs JaBJICHUE

Moxarpyxaemple u3 (aiia JaHHBIE BCTABIAIOTCSA B KOHEIl CYNIECTBYIOIIETO
CIIMCKA B Ta0NHIIE, T.€. JOOABISIOTCS K UMEIOITHMCS.
® B ¢haiin... — KHONKA MO3BOJISIET YKCIIOPTUPOBATH 33J]aHHOE BO3/ICHCTBYE B APYTOi
NPOCKT IyTeM CO3[JaHUsl TEKCTOBOro (hailla, B KOTOpPBHIM BBIBEJCHA MOCTPOYHO
3aBUCHMOCTb IUHAMHYECKOTO JaBICHHS OT BPEMEHH.
e 5/ — BBOJ IMHAMUYECKOTO BO3/ICHCTBHS U3 0a3bl JAHHBIX 110 BO3ACHCTBUSM.
st 3aBepreHns: paboTHI ¢ AUATIOTOBBIM OKHOM CITY’KaT KHOIIKH:
e OK — BBIXOJ M3 JMaNOra ¢ COXpaHEHHEM BBEJCHHBIX JaHHBIX WIIA BHECEHHBIX
HW3MEHEHUH.
o Ommena — BBHIXOJ W3 Juaiora 0e3 COXpaHEHWs MaHHBIX WM BHECEHHBIX
W3MEHEHUH.

CocpenoroyeHHbIe CHJIBI (TIPOEKINH)

CocpeAoTo4eHHan cuna (NpoekiHq) ®

Ne L, cek Fx Fy Fz OrETD
Lall 0 0 26 0 # | [Mpoexuwa a2 2)
|2 0.0z ] -39 ]
2 0.04 1] 42 ]
4 0.06 1] -5 ]
_I5 0.0g 1] -7 ]
E o1 o 82 ]
: 7 01z 0 117 ] EfMHHLE! W3MEDEHKA
I 0 148 0 v
3 016 ] -132 ]
o 01s ] -205 ]
_m 0.2 1] -288 ]
12 n.z22 1] -34E ]
13 0.24 1] -405 ]
|14 0.26 1] -474 ]
15 0.28 o 580 o
_|16 0.3 ] -620 ]
17 0.3z ] -650 ]
|18 0.34 ] 571 0
13 0.36 ] 593 ]
Tl e 0 715 i [Ha Pakina . ] [ B @aiin ...
2 0.4 1] -26 ]
2z 042 ] 33 0
23 0.44 o -42 o
WF nan n AR n A
[ Jlotiasrre I [ Ypame ] [CUETMDUBKG]

Tabnuua 1y BBOAAa M PENAKTHPOBAHUS COCPEIOTOYEHHBIX CHJI, 3a/1aBaeMbIX
“NPOEKIMUIMHU”, COCTOUT U3 5 CTOJIOIOB:
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e Mo — HOMEp TOYKH BO3ACHUCTBHS. 3aMOIHIETCS aBTOMATHUYECKH MPH J100aBICHUU
HOBOH CTPOKH.

® [ cex — BpeMs B CEKyH/aX, JCHCTBUTEIBHOEC HEOTPHULATEIBHOE YUCIIO; CTOJOCI]
3aI0JIHSICTCS MMOJIb30BATEIICM.

e Fx, Fy, Fz — mpoekiuu cocpeoToueHHOH TUHAMUYECKOW CHJIBI 1O TJI00ATEHBIM
OCSM B €QUHHUIAX, YKa3aHHBIX B moje Eodunuyvt usmepenus, kKH (kr), nedcTBUTENbHOE
gpcia0. CTOAOLBI 3aOTHIIOTCS IOIB30BaATEIEM.

Jnsg BBOAA, peNaKTHPOBAaHMS M YHAJCHUS 3HAYCHUH TOYEK JMHAMHUYECKOTrO
BO3JICHCTBHS HCIIONB3YIOTCS CIIEIYIOIMNE KHOTKH:
o Jlobasumb — no0aBJISAET CTPOKY JUIs BBOAA JAHHBIX Cpa3y IOCIE CTPOKH,

OTMEYEHHOH KypcopoM E] (TpeyroJIbHUK B CAMOM JIEBOM CTOJIOIIE).

e  Yoanumv — ynanser CTPOKY AAHHBIX, OTMEUYEHHYIO KypCOpPOM IE], HyMepanus
MIOCTIETYIOLIUX CTPOK aBTOMATUYECKH CIBUTAETCS.

o Copmuposxa — COPTUPYET CTPOKH IHHAMHYECKOTO BO3JICHCTBHA B MOpPSAIKE
BO3pacTaHus BPEMEHH.

e Onucanue — TOJBH30BATENIb MOXKET BHECTH IPOU3BOJIBHBI KOMMEHTApHH K
BO3JICHCTBHIO (3alONHATH HeoOs3aTeabHO). BBeleHHBIH KoMMeHTapuii (mepBbie 160
CHUMBOJIOB) OTOOpaKaeTcsi B CBOJHOW TaOJUIIe 0 BO3ACHCTBHSM, KaK MOSCHSIOMIUN TEKCT
K BO3JICHCTBUIO.

o Eounuyvl uzmepenus — €JUHULBI 3a1aHUs CUIbL, K UIH Ke.

BuuMaHue: eqUMHULBI H3MEPEHUST MOXKHO BHIOpATh O BBEICHMS 3HAUCHUH CHIIBI
WY U3MEHUTD T0CTIE TOTO.

[locne BHeceHHs BceX HM3MEHEHHH HEOOXOJMMO OTCOPTHUPOBATH 3HAYEHHs C
nomo1sio kHorku Copmuposka.

e [pagux — KHOTKA MO3BOJIAET M300pa3uTh BBEICHHOE Bo3aehcTBue. CM. Takke
omnucanue kKHonku [ pagux (MeHto Lanuvie, nyHKT Ceticmuueckoe gosoeticmeue, Cnexmp
omeemos (npoekyuil)).
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I_
Fpacpunk _||:||x|
AAAe» s S & H |
BaBRMCHMOCTE cocpe,uorr'oquHoﬁ CHJIE T BPRpeMaHM
W—Fx, umH
V¥ —Fy, =H
|7—Fz, nH
e U3 (hatina... — KHONKA TIO3BOJISET BBECTH BO3JCHCTBHE U3 3apaHee

IIOJrOTOBJIEHHOI'0 TEKCTOBOro (haiina. dailyl JOMKEH COCTOATh U3 MPOU3BOJIBHOIO YUCIIA
CTPOK, B K&KIOH U3 KOTOPBIX 33/IaHO YETHIPE UMCIIa, Pa3/IesICHHBIX MPOOeIaMu:

BpeEwms IIPOCKIUA CUJIBI Ha X NpOCKUHs CUJIbI HA Y NpOCKIHA CUJIbI HA Z
BpeEwms IIPOCKI U CUJIBI Ha X IpOCKUHs CUJIbI HA Y OpOCKIHA CUJIbI HA Z

[Monrpyxaemble u3 (Qaina IaHHbIE BCTaBJISAIOTCA B KOHEI[ CYIIECTBYIOLIETO
CITHCKA B TAOJHUIIE, T.€. JOOABIISIFOTCS K MMEIOIITUMCS.
® B ¢haiin... — KHONKA MMO3BOJISIET SKCIIOPTUPOBATH 33J]aHHOE BO3/ICHCTBYE B APYTrOit
MPOEKT IyTeM CO3JaHHs TEKCTOBOro (aiija, B KOTOpPbIH BbIBEIEHA IOCTPOYHO
3aBUCHMOCTbH IPOEKIIHIA CHJI OT BpEMEHH.
e FJ[— BBOJA JMHAMHYECKOTO BO3JIECHCTBHUS 13 0a3bl JaHHBIX IO BO3ACHCTBUSIM.
Jlnst 3aBepiieHus: paboThI C IUATOTOBBIM OKHOM CITY»AaT KHOITKH:
e OK — BBIXOJ M3 JMANOra ¢ COXpPAaHCHHEM BBEACHHBIX JaHHBIX WM BHECECHHBIX
HM3MEHCHUH.
e Ommena — BBIXOI M3 Juajora 0e3 COXpaHEHHs JaHHBIX MM BHECEHHBIX
HM3MEHCHUH.
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CocpenoroueHHble CHIIbI (MOAYJIb)

He (== FFl OrvEE
i 0 31132
2 1 0.5
|2 22918 1
|4 2.4984 24636
_I5 26429 25595
B 282 27507
|7 3.0078 28822 EMHHLE H3HEPpEHIA
|8 10 20 kH v
|9 30 10
1o 100 0
[Hs pakina ] [ B daiin ...
[ Hotaeute ] [ Haanute ] [CDDTHDDEKE]

Tabmuuma ans BBOAA M PENAKTHPOBAHUS COCPEIOTOYEHHBIX CHII, 33/1aBaeMBIX
“MOyNIeM”, COCTOUT U3 TPEX CTOJIOLOB:
e Mo — HOMEp TOYKH BO3ACHCTBHS. 3aMOJHIETCS aBTOMATHUYECKH MPH 100aBICHUU
HOBOM CTPOKH.
® [ cex — BpeMs B CEKyH/aX, JCHCTBUTEIbHOEC HEOTPHULATEIBHOE YUCIIO; CTOJOCI]
3aII0JTHSAETCS M0JIb30BATENIEM.
e |F| — Moxysb BEeKTOpa COCPEIOTOYCHHBIX CUJI B €IWHMIAX, YKA3aHHBIX B I0JIE
Eounuyer usmepenus, xH (Kr), neicTBUTENIbHOE HEOTPHUIIATEIILHOE YUCIIO.
Jlnsg BBOAA, pENAKTHPOBAHMS M YIAJCHUS 3HAYCHUH TOYEK JMHAMHUYECKOTO
BO3ICHCTBHS UCIIONIB3YIOTCS CIIEAYIOIINE KHOTIKH:
e Jlobasums — no0aBiseT CTPOKY Ui BBOAA JAHHBIX Cpa3y IIOCIE CTPOKH,

OTMEYEHHOI KypcopoMm 4 (TpeyronbHUK B CAMOM JIEBOM CTOJIOLE).

e  Voanums — ynanser CTpOKy NaHHBIX, OTMEUEHHYIO KypCcOpOM IE], HyMepauus
TIOCJIEYIONIUX CTPOK aBTOMATUYECKH CIIBUTACTCS.

e Copmuposka — COPTHPYET CTPOKH AMHAMUYECKOTO BO3JEHCTBUSI B IOPSIIKE
BO3pPACTaHUS BPEMEHHU.

e Onucanue — TONB30BATEb MOXKET BHECTH TPOM3BOJIBHBIA KOMMEHTApHH K
BO3JCHUCTBUIO (3alONHATH HeoOs3aTenbHO). BBeneHHbI koMMmeHTapuil (mepBble 160
CHMBOJIOB) OTOOpaKaeTCsl B CBOJHOW TaOJUIIE 0 BO3ACHCTBHSM, KaK MOSICHSIOIINN TEKCT
K BO3JICHCTBUIO.

o EQunuybl usmepenus — eAMHUIBI 3aIaHUS CUITbL, KH nin Ke.

BHumaHue: euHULBI U3MEPEHUST MOKHO BBIOpATh /10 BBEIICHHUS 3HAYCHUN CHIIBI
HJIM U3MEHUTH I1OCJIE TOIO.
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Ioce BHeceHHs BCEX W3MEHEHHMH HEOOXOAMMO OTCOPTUPOBATH 3HAUCHHUS C
nomouibto KHotku Copmuposka.
e [pagux — KHONKA MO3BOJIAET M300pa3uTh BBeICHHOE Bo3aencTBue. CM. Takke
onucanue KHONKY I pagux (Menio Jaunsie, myHKT Ceticmuueckoe go3deticmaue, Cnexmp
omeemos (npoekyuir)).

NEr

QA e+ | S N B |

FAaBMCHMOCTE MoOIVIIA cocpe,nomoquHofi CHIE 0T BREeMeHM

R 1 S Ao JE TS I

-100

e /I3 @auna.. — KHOIKA TIO3BOJIACT BBECTU BO3JCHCTBHE U3 3apaHee
MOJITOTOBJICHHOTO TEKCTOBOTO (paiina. Daii JOJKEH COCTOSTh U3 MPOU3BOJILHOIO YHCIIA
CTPOK, B KaXJ0I1 N3 KOTOPBIX 3a7aHa [apa 4ucel, pa3aeieHHas IpooeIoM:

BpEMs MOZYJIb CHUJIBI
BpEMs MOZYJIb CHUJIBI

[Monrpyxaemble u3 (Qaiina IaHHBIC BCTaBJISIOTCA B KOHEI[ CYIIECTBYIOLIETO
crcka B Tabnuue, T.e. 100aBIAI0TCS K UMEIOIIUMCS.
® B ¢haiin... — KHONKa MMO3BOJISIET IKCIIOPTUPOBATH 33J]aHHOE BO3/ICHCTBUE B APYTrOi
MPOEKT TyTeM CO3JaHHWs TEKCTOBOro (aiia, B KOTOpPBIA BBIBEJCHA IMOCTPOYHO
3aBHUCUMOCTb HpOCKLlI/Iﬁ CHJI OT BpEMCHHU.
e FJ/[— BBOJ JUHAMHYECKOTO BO3ICHCTBHUS M3 0a3bl JaHHBIX 110 BO3ACHCTBUSIM.
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Jnist 3aBepuieHus: pabOoThI C AUATIOTOBBIM OKHOM CITY»aT KHOIIKH:
e OK — BBIXOJ M3 JMANOra C COXpAaHCHHEM BBEACHHBIX JaHHBIX WA BHECCHHBIX
H3MEHCHUM.
e Ommena — BBIXOJI M3 Juajora 0e3 COXpaHEHHs JaHHBIX MM BHECEHHBIX
HM3MEHCHUMH.

TemnepaTypHbIe HCTOPHH. ..

TeMneparypHasi UCTOPHS IOJUICKUT 3aIOJIHEHUIO HpH pacuerax no Hopmam
ACTPA-TEIUIOCETH (PJ 10-400-01, TOCT P 55596-2013) ACTPA-HE®TEXHUM
(TOCT 32388-2013) u pekoMeHIyeTCs Ui 3allOJHEHHS MPU pacueTe Ha MUKIHYECKYIO
noBpexaaeMocTh (cnpaBovnas nHpopmanus) no ACTPA-MATHCTP.

JaHHOe OKHO MOSBJISAETCS TPH BBIOOpe NMyHKTa Temnepamypnvle ucmopuu B
MeHI0 /[lannvie. TemmepaTypHasi MCTOPHUsSL CTPOUTCS B IOpsAKe yOBIBAaHUS HHTEPBAJOB
BPEMEHHU H pa3MaxoB TEMIIEpaTypHl.

TemMnepaTypHbIe MCTOPKA

NofaEnTe
FenakT.
HoanmTe

Mz npoekTa ...

JaKpeITE

gt

s co3nanus TemMrepaTtypHOi HCTOPHH CieqyeT HaXaTh KHOIKY Jobasumbs, 1ist
M3MEHEHHUS TTapaMeTPOB CYLIECTBYIONIEH TEMIIEPaTypPHON UCTOPUH CIEAYET BBIACIUTD €€ B
CIIUCKE U HaXaTh KJIABULLY Pedaxmupoganue, JU1 yAaleHUs BbIICICHHON TeMIepaTypHOM
HCTOPHMH HaXaTh KIaBUIIY Yoanumo.

e 3 npoexma... — TIONKJIIOUUTH K TPOEKTY BCE HMEIOLIMECS TeMIIepaTypHbIe
HCTOPUM M3 JPYroro IMpoeKTa, BHIOPAHHOTO IOJb30BaTesieM. BBeneHHBIC BO3AEHCTBUS
JIOITMCHIBAIOTCS B KOHEI] CITUCKA TEMIIepaTypHBIX UCTOPHIi;

TemneparypHble UCTOPUM PEKOMEH[yeTCs 3aJaBaTh 10 BBOJA JaHHBIX JeTalel
pacueTHO cxembl. Eciii BBelleHbI 1aHHBIE XOTS Obl IEPBOI JeTallil pacCUeTHOW CXEMBI, a
TeMIlepaTypHasi HCTOpUs elle He Oblla 3aJaHa, TO IPH HaKaTWUM KIaBUIIU [obasums 1O
YMOJYAHUIO  HCIIOJB3YETCS  Iepernaj  TeMmIepaTypbl  BblOpaHHoi  aeranu. [lpu
HEOOXOANMOCTH TH AAHHBIE MOYKHO OTKOPPEKTHPOBATb.
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TeMnepaTypHas HCTOPHA E

MNepenan TemMnepaTYpE!

Kon-Bo unknos

Yoanure
B MECHL,

E HEQENH

L= TR R S ]

B AeHE

OTrieHa |
[ -
PacueTHel cpok cayktel l—

TpYAoNpoEoLa 2 A=

B okue Temnepamypnas ucmopus He0OOX0JUMO yKa3aTh CISIYIOINE MapaMeTphl:

o [lepenad memnepamypvl — BeINYMHA U3MEHEHUS TEMIIEPATYPhI B TAHHOM IIHKJIE,
rpaj.

o Konuuecm6o yuxkiog — 4YacTOTa MOBTOPEHHI IIHKIIA, IIEN0€, MOJOKUTEIbHOE
YUCIIO.

o umepsan epemenu — WHTEPBA]T BPEMEHH, B paMKaX KOTOPOTO MPOUCXOIUT
ITOBTOPEHNE YKa3aHHOTO KOJMYECTBA IMUKIOB JaHHOTO ThIa. [IpuHrMaeT 3HaYeHus B 200,
B mecsy, B neoenio, B oenb.

e Pacuemmviii cpok cayxcovl mpyoonpoood — WCHONB3YETCs IS MOACUYETa
KOJTMYECTBA I[HKIIOB 32 BECh CPOK CITYXKOBI, [IENI0€, MOJ0KUTEILHOE YHUCIIO, TO/I.

HoBbie 1uKkiabsl A00ABJISIOTCS C TOMOINBIO KHOMOK /lobasumb u YOoanums B OKHE
Temnepamyprnas ucmopus

Jnst ACTPA-HE®@TEXHM (I'OCT 32388-2013) nipu HakaTuu Ha KHOTIKY Jobasume
BO3MOYKHO 3a[aHH€ TEMIIEPATYPHBIX HCTOPUH IBYX THIIOB:
® IS METaiia,
e JUIs MOJMMeEpa

TemMnepaTypHbIe MCTOPKA

TeMnepaTypHEaa HoTopHa N1

_Ili

TeMIepaTypHEAd HoTopHa N2 HoBasute Ana MeTanna
TeMnepaTypHEad HoTopHa N3 (moaumMep) Ana nonamepa
Fenakt. |

HoanmTe

= npoekTa ...

JakpeITE

il
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st mosumepHbix Tpy6 B ACTPA-HE®@TEXHM (I'OCT 32388-2013) 3amaérest:

e Temnepamypa — 3HaUCHUE TEMIICPATYPHL, TPA;

e  Bpems pabomvl — BpeMs ICHCTBUS TaHHOM TEMIIEPaTyphbl 32 BECh CPOK CIYXKOBI,
LeTI0€ TTOJIOKUTEIBHOE YUCTI0, Yac;

e Tun memnepamypbsl — XapaKTepPUCTHKA peXuMa paboThl TpyOOmpoBoa.
IMpunumaer 3Hauenus Pabouas, Asapuiinas wmu Maxcumanvuasn. Tunsl Aeapuiinas u
Maxcumanvnas 3amaroTcs ToabKo 1 pas.

TeMnepaTypHaa UCTOpHUSA [ x|
TemnepaTtypa Bpema pagoTe. u | THn TEMAEpETYRE! -
NoGeeuTe

200 200 MEKCHUMANEHEA Yoanute

oo (30000 pagodas

250 10 apapuAHaa

OtmMeHa

Ok

il

HoBele pexuMbl paboThl JOOABIAIOTCA C IOMOIIBIO KHONOK /Jlobasums W
Yoanume B oxne Temnepamyprnas ucmopus.

132 HUILI Cra/lnO



Mento JlanHble

I'pyHTHLI...

JlaHHOE OKHO MOSBIISIETCS NPH BBIOOpE MYHKTAa [pyHmbl B MEHIO /[Jannvle W
MOJUICXKHUT 3aIOJIHEHUIO TP MOJEIMPOBAHHMU IO/I3EMHBIX OECKaHAJIILHOW MPOKIAIKU H
Ha3eMHBIX (B HachlM) TpyOompoBoxoB. [yl co3maHusl IpyHTa CIeqyeT HaXaTh KHOIKY
Hoesoe, 1151 U3MeHeHUs1 MapaMeTPOB CYLIECTBYIOLIETO I'PyHTa CIEAyeT BBIICIUTH €ro B
CIMCKE U HaXKaTh KIaBHIy Pedakxmupoeanue, 1 yAaJICHUS BBIJCICHHOTO IPyHTa HaXKaThb
knaBumy Yoanums. KHonka 3axpeims CIyXWUT A BBIXOJA M3 AWAJOra ¢ COXpaHCHHEM
BHECCHHBIX H3MEHEHHH.

Hoeoe
PenakTip.
YoanuTe

Wz npoekTa ...

JakpeITe

e,

ITpu BBOJE CBOICTB BHOBB CO3JaBa€MOr0 IPyHTAa WIH IPH PEAAKTUPOBAHUM YXKe
3a[JaHHOTO TPyHTa HEOOXOIUMO 3alOJHUTH (M3MEHUTB) MOJIS TaOJIUIIbI, OTKPBIBAKOIIECHCS
HaxkatieM KHONKH Hogoe (Pedakmuposanue).

e U3 npoexma — OIKIIIOYHUTH K IIPOCKTY TPYHT M3 APYyroro npoekra (haiin *.anp).

x|

Tun I 1 - NeckM ManoBENakHeIE W PACTHTENE... j

Onucanue InecDK KPYrHEIE

Moy YnpyrocTH rpyHTa |29.43 M

K.oadduunerT MyaccoHa ID.3
.03 LU MEHT NOPMCTOCTH IDBS—
Yroa BHYTREHHERD TREHKA |3U rRag

MacrHoeTe (1.52 T3
Cuennerite [1) 000331 MM
Heeywaa cnocoshacte [0 1472 MMa
K08 @PUULHEHT CONPOTHENEHMA oE4B.T cH/ea™3
NPOAOAEHEIM MEREMELEHMANM

QK | OTtieHa |

CBolicTBa TpyHTa MOXHO BBIOpaTh U3 0a3bl JaHHBIX, HaXKaB KHOIKY B/J.
e  Tun — BeiOUpaercs U3 crucka. THITBI TPYHTOB MPHHSTHI COTNIAcHO [5]
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1 - NECKM MaNoENa#HEIE 1M PACTHTENE. .. vI

WTENEHEIH
2 - NMECKM W PACTHTENEHEIN FDYHT BNa%HBIE W
HACEIWEHHEIE BEOGOM, CYNeck TEEpAaA,
TYronAaCTHYHAA W MAICTHYHAA] CYrIMHOE,
TEEPOBIH 1 TYronAacTMYHEIR
3 - CYneck MArKONNACTHYHSA M TEKYYERA;
CYr AMHOE, MASCTHYHEIN, TiMHa TEERLAA W
4 - CyYrAMHOK, FMArKOMASCTHYHEIR H TERYMME,
I HMHA MA3CTHYHAA W MArKONNACcTHYHAA
B - rndHa Tekyd4an

IIpu BHecenuu HOBoro rpyHTa B B/ (cM. MeHIO Daiin, yHKT Pedakxmuposanue
bJ/]...) Wiy 3alaHU¥ TTAPaMETPOB TPYHTA HEMIOCPEACTBEHHO B okHe Ceoticmea epyHma TUIL
IPYHTa CIeqyeT BEIOpaTh HanOoee MOAXOISIINI U3 CIIUCKA, IPEICTaBICHHOTO BHIIIE;

o  Mooyrw ynpyeocmu epynma — IEWCTBHTEIBHOE IONOXHTEIbHOE umcio, Mlla
(kr/em?);

o  Kosppuyuenm Ilyaccona — KOIPPUINEHT OTHOCUTEIHHON IOIEPEUHOM
nedopMaruu;

o Koshpuyuenm nopucmocmu — OTHOIIECHHE oObeMa IMOpP B TPYyHTE K 00BeMy
MHUHEPATBHBIX YacThll. Ko3(GHUIHEHT MOPUCTOCTH HCTOMB3YIOT AJSI OUEHKH TLIOTHOCTH
CIIOXKEHHSI TIECKOB, CBOWCTB HEKOTOPHIX TIMHUCTHIX TPYHTOB, PACYETHOTO COMPOTHBICHUS
TPYHTa;

o Veon euympennezo mpeuus — TapaMeTp NPSIMOH 3aBHCUMOCTH COIPOTHBIICHUS
IPyHTa Cpe3y OT BEPTHKAJIBHOIO JABJCHHS, ONPEICTICMBIA KakK yroj HAKJIOHAa ITOH
IIPSIMOH K OcH abcIHcc, TPpaj;

e [Inomnocmb — IIOTHOCTB TPYHTA (OTHOIICHHE MACCHI 00BEMa IPYHTA, BKIIOYAs
Maccy BOJIbI B €0 MOpax, K 3aHHMAEMOMY 3THM I'PyHTOM 00beMy, T/M°);

o Cyennenue — mapameTp HPsMOI 3aBUCHMOCTH CONPOTHBIICHUS TPYHTa CpPe3y OT
BEPTHUKAITBHOTO JABJICHUS, ONPEEIIEMbI Kak OTPE30K, OTCEKaeMbI 3TOI MPSIMON Ha OCH
opaunat, MIla;

e Hecywas cnocobHocms — NEUCTBUTEIBHOE MONOKUTENbHOE Yrcio, MI]a;

o Kosppuyuenm conpomuenenuss npoOoibHbIM nepemeujerusm — 000OMIEHHBIN
K03((YUIHEHT KACATENHHOTO CONPOTHBICHHs rpyHTa, KH/M;
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YyeT MATPUYHBIX CyNEeP3JIeMEHTOB. ..

Yyer MATPMHHEIX CYNEP3SIEMEHTOB

CYHGDSJ'IeMeHTbI BHEWHKE 30kl CyMEpaeMeHTa
V(s eHT NE

CymepaneMeHT Ne2 >
CyMepaneMeHT Ne3 3
CynepanemeHT Ned Y aaniTh
CynepanemeHT NeS

HasgaHme Y el

m
=]
<
-
=
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‘ACTPA—6 40 BHYTPEHHMX Gopr

CH
Marpibl Bokpyr Y D roag
o]

‘Manmua HECTROCTM (3Tan 2) v |

[ MpocMoTR ] [ WAAMMTE H OUMCTTB ]

MacLUTabHEle KosthILMeHTEI
HACTID BHY TREHHI Gopi KoneSaniii AnA RECTROCTY

IIpu BeIOOpe mMyHKTA Yuem mampuunvlx cynepaiemennos B MeHIO JlaHHBIE Ha
9KpaHe MOSBIAETCS AUAJIOT, B KOTOPOM MOXKHO 33/1aTh HOBBIE MaTPUUHBIC CYNEPIIEMEHTHI
WU OTPEJAKTUPOBATH UMEIOILUECS.

e Cynepsnemenmul — CIIMCOK YYUTHIBAEMbIX MAaTPUYHBIX cynepanemMenToB (MCD).
Heo6xomumo otmetuTh (naxkamu yuutbiBaeMbie MCD. B ogHoM pacuére MOXET
YUUTBIBAaThCS HECKOJIbKO MCD.

e Hazeanue — cUMBOJIbHAsL CTPOKA C HAa3BaHWEM WJIM C KOMMEHTAPUSIMHU Ul 3TOTO
MCD.

e  Mampuybl — CIKCOK JIOCTYINHBIX OJIOKOB MaTpHIl U BEKTOpoB B MCD.

e [Ipocmomp — KHOIIKA, MpeAHAa3HaYeHHAasl ISl MPOCMOTPa COAEPKHMOro OoKa
MAaTpPHIBI WM BEKTOPa, BEIOPAHHOTO B cIiiicke Mampuypbi.

e VYOanumv — KHONKa JUIsl yJAJICHWS BHIOpaHHOW B crmcke Mampuyws: OIOKa
MAaTpHUIBI UK BEKTOPA.

e Ouucmumo — KHOTIKA AJISI yJaJCHUsI BCEX OJIOKOB MaTPHI] X BEKTOPOB.

e Yuycro yuumvieaemvix ¢opm Konebawuii — KOJIWYECTBO  yUUTHIBAEMBIX
BHYTpeHHUX (opM KonebdaHuii MaTpHIHOTO cymepasieMeHTa. HeorpunarensHoe aucio, He
0oubllIE peallbHO OIpeeIeHHOro Ipu GopmMupoBanuu gaHHoro MCDO.

®  Buewmnue y3uvl cynepanemenma — CIIUCOK BHEIIHUX Y370B yuuTeiBaeMoro MCD,
HOpSJOK ciefoBaHus y3i10oB B HyMmepauuu mopenu ACTPA-HOBA nomxeH CTPOro
COOTBETCTBOBAThH MOPSAKY y37I0B yunTeiBaemoro MCD.

e Hoguvlii — KHOTIKA TIpeTHa3HaYeHa TSI J00aBIeHns yauTeiBaeMoro MCO.
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e Voanums — KHONIKA MpeHA3HAYCHA JUIsl yaueHus yuuTeiBaemoro MCD.

e U3 ¢haiina — KHOIKA MO3BOJISIET BBECTH KOI(POUIUEHTEI MaTPUIl U3 TEKCTOBOIO
¢aiina (B popmare ACTPA-HOBA v ANSYS [131]) ast yaursiBaemoro MCD.

e B ain — coxpanenue BbiOpanHOoro MCD B TekcroBoMm (aitne B ¢opmare
ACTPA-HOBA.

Omucanne popmata ACTPA-HOBA cMm. Obwee onucanue (npunoxcenue) 1. 6.3.

Jns macirabupoBanust 1 noBopora MCD (Hampumep, €Clid OH 3a/iaH B JIPYTHX
eIUHUIAX M3MEPEHHs WM TPH JPYrod OpHEHTAIMU OCeil) MpH pacyére MpeaHa3HAYCHBI
TIOJISl peIaKTUPOBaHUs Yeuvt U Macumabuvle kospuyuenmot.

e Verwt — yriwl moBopoTa panee chopmupoBanHoro MCD Bokpyr oceit X, Y, Z,
rpa.

o  Macwmabnvie kodppuyuenmvl — IS MACIITAOMPOBAHUS KOAPPHUIMEHTOB
MaTpull JXKECTKOCTH, Macc M Harpy3ok. MacmraOHble KO3(GHULUEHTH Ul MaTpHILl
JKECTKOCTH M Macc — NeWCTBUTEbHBIE HEOTPUIIATENIbHBIE YNCIIa, IJISI BEKTOPOB HAIPY30K —
HPOHM3BOJIBHBIC ACHCTBUTEIBHBIC.

®opMUpOBaHHE MATPUYHBIX CYNEPITeMEHTOB...

@ opMMpPOEaHME MATPHUHHBIX CYNEP3SIEMEHTOB A

CyNepanaMeHTEl BHEWHME Y3l CyNepanemeHTa

b HoBwiin 1
CynepanemeHT Ne2 ;’ z
:

HasgaHm1e

|ACTPA76 40 BHy TpeHHM:, hopm

YD BHY TREHHW GopM KonebaH9id <0

1MA halina ¢ MaTpilamia CynepanemeHTa
‘D:\BEPVI(DHKALI,HF!\TECT1\ACTPA_6_40"I'}(T

(-]

IIpu BeIOOpe TyHKTa DOpMuUpOSaHUE MAMPUYHBIX CYNEPINEMEHINO8 B MEHIO
Jannvle Ha SKpaHe MOSBISCTCS AUAJIOT, B KOTOPOM MOXKHO 3a/1aTh HOBBIE CYIIEPIJICMEHTHI
WIN OTPENaKTUPOBATh UMEIOIINECS.
e (Cynepsnemenmul — CIIHCOK MaTPUUHBIX cynepaneMeHToB (MCD), NoCTynHbBIX A1
(dopmupoBanus. Heobxomumo ormeTuth ¢uaxkkoMm dopmupyembiii MCD. B oxHOoM
pacuére popmupyetcst Toabko ogua MCDO.
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e Hazeanue — CUMBOJIbHAs CTPOKAa C Ha3BaHMEM HWIM C KOMMEHTApHAMH IS
BeIOpanHOro MCD.

o Yucno enympennux ¢opm xonebanuti — KONNIECTBO ONPEASIIEMBIX BHYTPEHHHX
coOcTBEeHHBbIX (hopM KosleOaHMi “‘3akpelIeHHOro” mo BHemHuM y3iaam MCD, koTopoe B
JATbHEHUIIIeM MOXET OBITh YYTEHO NMpH BKIIOYCHUH aaHHOro MCD B obmyrw ACTPA-
MOJIeIb TPYOOIIPOBOHOM CUCTEMBI.

o Iua ¢aiina ¢ mampuyamu cynepanemenma — ClelyeT yKa3aTb UM (Qaiina, B
KOTOpoM OyneT XpaHuTbcs chopmupoBaHHbli MCD. Jlns 3TOro HeEoOXOIUMO HaKaTh

KHOTIKY 1 B TIOABUBIIIEMCS JHAJIOTe BEIOPATh MITH 3aaTh UMs (aiina.

e Brewnue y31vl cynepaiemenma — CIIACOK BHENIHUX y3110B (opmupyemoro MCDO.
JlaHHbIE Y3711 B MOJIEJIU JOJKHBI CYIlECTBOBATD.

e Hogwlii — KHOTIKA TIpeIHA3HAUeHa Juis jo0aBnenus popmupyemoro MCD.

e YOanumw — KHOIKa IpeHa3HAueHa U1 yaaneHus popmupyemoro MCO.
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Koopnnﬂaunonmﬂe ocu

=
_!: KoopOWMHaLWOHHBIE OCH I!I
rHazeaHue

I LI |ﬂ06aBHTbI ‘:Iﬂanmbl I'Iepewm.l

MpoaoneHas ock | MonepauHas oce | OTMETEM YpoBEH: |

ﬂoﬁaBMTbl Hnaaume |

oK | OTMeHE I'IpMMEHMTbl

JlaHHOEe OKHO MOSBIIIETCS NMPU BBIOOpE MyHKTa Koopdunayuonnvie ocu B MEHIO
Hanuvle ¥ TO3BOJIIET  CO3JAaTh/HACTPOUTh  KOOPAMHALMOHHBIE  (CTPOUTEIbHBIE,
pa30MBOYHBIC) OCH M OTMETKH YPOBHEH (BBICOTBI, TJyOWHBI) IJisi pacu€THON MOMEIH.
Omnuust mo3BoJIseT CO3[4aBaTh WIM PEJAKTUPOBATh PAcUETHYIO MOJENb TPyOOIpoBOAa B
CBSI3aHHOM IIPOCTPAHCTBE BCETO IPOEKTa, C yYETOM MECTOIOJOXKEHHUS €ro OCTaIbHBIX
KoHCTpyKuui. Taxke mocTpoeHne pacu€THOW MOJEIH IO CEeTKE KOOPAMHALMOHHBIX Ocei
yIOOHO KOTZa WCXOIHBIE NaHHBIE MO TPyOONpPOBOMY MpEICTaBICHBI B BUAE UYepTEKeH
IJIAHOB U Pa3pe30B.

Jns co3maHus HOBOM KOOPAMHAILMOHHOM CETKHM ClleyeT HaXKaTb KIIaBUIILY
Jlobasums (cipaBa BBEpXy), Ul YAAJCHUS 3a/JlaHHOM CETH KOOPIMHALIMOHHBIX OCeH
ClIeflyeT BBLACTIUTh €€ B CIIMCKE M HaXXaTh KIaBUILy Yoarums. BplneneHHyo cucremy
(ceTky) KOOpAMHAT MOXKHO TaKKe epeMMEeHOBaTh, HaxaB kiaBuiy Jepeum.. Knonka OK
CIIy>KUT JUIs BBIXOZ1a U3 IMAJIOra C COXpAaHEHHUEM BHECEHHBIX H3MEHEHUH.
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IFIoaTa)KH ble 2-4

oK | OTMeHa |

_!-E KoopaMHALMOHHBIE OCH m
rHazeanue
|1.I'I03Ta>KHb|e 2-4 LI ﬂoﬁaBMTbl HaanuTe | MNepewm. |
CruoreMa KoopPd IIpsMo. .. = MpoaoneHas ock ||_|D|'|epel_|Has| oc;bl OTHMETKK HpDBHﬂl
H Hapamerps Ne [Wa.. [Hazsanwe |
CrobpaxaTs palla 1 1
MpospauHerd do/HerT 2 Hooo 2
CrobpaxaTs oc/la 3 [ooo 3
CrobpaxaTs oc/la 4 [ooo 4
COrobpamaTe ys|Ha 5 1000 5
lIeeT ySJIOE ] G |1000 B
BuyTpeHnHmiz pa 5000 7 |tooo 7
H Hagano orcuér g |1000 8
e 0 M g |1o00 9
v 0 MM »10 (1000 10
2 0
H Hauame orcusT
® 0
T o M
2 0 2
B yrmm
Mexny nopomons|0 rpan
Mexny npomonsb|(20 Trpan
H Dpononsune oc
Tun pasmeTemM 1,2,3,...
MeTka xHauzana Kpyr
MeTxa KOHLA HeT
Mponneume JmyH 1000 M
NMpognesme sa 1000 MIMLI ﬂDﬁaBHTbI Hnanite |

oK | OTMeHE | I'IpMMEHMTbl

Ilocne co3nanus
CucremMa KOOpAMHAT —CUCTEMa KOOPJAMHAT, MCIOJb3yeMasl Ui KOOPAMHAILMOHHBIX
OCeH:
e [IpssmoyrompHas
e  KocoyromnbHas

e JlonsgpnHas

ITapameTpst
e Omobpadxicamsb pazbusKy — pUCOBATh WM HET JAaHHbIE KOOPAWHAIMOHHBIC OCH IMpHU
OTOOpaKeH! MOJIETIH;
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o [Ipospaunviii pon memKu — NCHIONB30BATHD WM HET PO3pAavHbIi GOH METKH;
o Omobpadicamb ocu MexHcoy MemKamu

e Omobpadxcams ocu Ha 60K08OM 8ude

e Omobpasxcams y3/vl

e [Jsem y3108

e Buympennuii paduyc (015 noisapHoi pa3ouexi,)

e Hauano omcuéma oceli 6 niane

e Hauano omcuéma ommemox yposHs

o Veon mesncdy npooonvHOU 0CbI0 U 0CbIo X

o Veon mesncdy npooonvHoU u nonepeuHo 0Camu

Jl1 IpoJOIBbHBIX U MONEPEYHBIX OCEeH 3aal0TCs cIeLyoUIUe IapaMeTpsl:

o Tun memxu — BUJ OTOOpa)kaeMOW METKH OCH: 3a/laHHas (33JaéTcs MOJb30BaTENIeM),
mudposas  (1,2,3,...), Oyksennas pycckas (A,B,B,..), OykBeHHas JaTHHCKas
(ABC...)

e  Memka Hayana — BUJL METKU Hayaja OCH. Hem (OTCYTCTBHE METKH), TEKCT (TOJIBKO
TEKCT METKH), KpyT (MeTKa B BHJE TEKCTa B KpyTe), KBaapaT (MeTKa B BH/IE TEKCTa B
KBajipate);

e  Memka Konya — BUJ METKU KOHIIA OCH;

e TlpojaneHue JIMHAW HAvYala — 3a7aTcs JAOMOMHUTEIbHAS AJIMHA JIMHUK OT Hayaua OCH
JI0 METKH;

e [IpoaneHue TMHUHM KOHLA— 33aTCS JIONOJTHUTENbHAS JUTHHA JIMHUK OT KOHIIA OCH JI0
METKY;

e IIBer ¢oHa — BBI3OB CTAHJAPTHOrO JHaNOra Ajs BbIOOpa IBeTa (OHA METKH
(ucmonp3yeTcst B Ciiyyae BEIOOp HEMPO3pavyHOro poHa METKH);

e  [IBer MMHUK— BBI30B CTAHAAPTHOT'O JHANOTa JJIsl BEIOOpA LIBETA JINHUMY;

e  [IBer TekcTa— BBI30B CTAaHIAPTHOTO JUAJIOTa JUIs BRIOOpA IIBETA TEKCTA,;

JI1s OTMETOK YPOBHEH 3a7a10TCsl CIIEAyIONINE MapaMeTphl
e Tun pazmemku — 3aaHHas (3a0aéTcs MOIB30BATENEM), OTMETKH YPOBHEH;

L4 HBCT JIMHUW— BBI30OB CTAHAAPTHOT'O AUaJiora ajs B1>160pa OBCTA JINHWUH,
° ]_IBGT TEKCTa— BbI3OB CTAHAAPTHOI'O AHajiora JJIs BLIGOpa 1IBE€TA TCKCTA,
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IIpoBepka JaHHBIX

IIpoBepka npaBUIBLHOCTH 3a/laHUSI UCXOAHBIX JAHHBIX PACYETHOW MoJeNu (Takas
JKe MPOBEepKa IPOBOAUTCS Mepea pacyeToM). Pe3ynpTaThl IpOBEpKH, BBINOJIHAEMON IMpu
BEIOOpE MyHKTa [Iposepka dannbix B MEHIO /{anHble, B TEKCTOBOM BHJIE BHIBOAATCS B OKHO
. 1 npocMOTpa COOOLIEHUH MOXKHO PAaCIIMPUTh 3TO OKHO, CABUHYB pa3JelIUTellb SKpaHa.

1=ACTPA-A3C
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JIBoiiHOe HakaTWe JICBOW KJIABUIIEH MBI [0 CTPOYKE C OUIMOKOM
ABTOMATHYECKH BU3YAIM3HPYET MECTO Ha MOJENH, B KOTOpOM OOHapy)keHa ormmOkKa,

AKTUBU3UPYCTCSA COOTBETCTBYIOIAasA 3aKjIaJlKa Ha Tlanenu ssooa.

IIpu OTCYTCTBUYM JHAarHOCTHYECKUX cooOIIeHni B okHe Coobuyenus TOSBISETCS

nuarnoctuka OQuiuoku 0, Ipedynpescoenus 0.
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_ ol x|
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HN3mepenue

[TyHKT MeHIO npenHa3Ha4YeH AJIS [IPOBEACHHUS N3MEPEHHUH PAacCTOSIHUN U BECOB B
pacu€THOI Mozemnu.

H3mepenne paccrosiHus

C moMoImbio TaHHOH (YHKIIMH MPOBOJAUTCS M3MEPEHHE PACCTOSHHSA 110 MPSMON
MEXIy IBYyMS JIOOBIMH CEUCHHAMH CXEMBI, a TaK)Ke OTOOpakeHHe PasHHUIBI KOOPAMHAT
(mo ocam I'CK) i BBIOpAHHBIX CEYEHUHM W IOJSIPHBI M a3UMyTalbHbIH yIJbl (CM.
3axnanka [eomempus Ha [lanenu 6600a). ITa (yHKUUS MOXKET OBITH TaKXKe BbI3BAHA MPH

IIOMOIIIKY KHOIIKH EI Ha MaHeJIx UHCTPYMCHTOB Haeueaywz. HpI/I Ha)kaTou MMAKTOrpaMme

Kypcop mpuoOpeTaer BH[ . PesymbraTel n3mepennst nevararorcs B okHe CoobuyeHus.
Ilocie BBIOOpa mepBoil Touku B OKHe Coobujenuss medaTaeTcs TeKCT: «H3mepenue
paccmosnus. Beibpana nepeas mouka.», mocie BIOOpa BTOPO TOYKH B TOM K€ OKHE
BBIJAIOTCSI PE3yIbTAThl U3MEPEHUS B CICAyIOIeM hopMare:

«L = ... um; DeltaX = ... mm; DeltaY = ... mm; DeltaZ = ... um

Tonsapuvlii yeon (6 naane) = ... 2pad, Asumymanwuviil y2on (6 npogune) = ... 2pady.
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Bec BbIIeJIeHHBIX JdeTajiel

Omnpenenenue Beca BBIACICHHBIX (C MOMOLIBIO (QYHKIMHA Beibop demanei u
Buibop yuacmkos) neraneit TpyOOmpoBOia, B 3aBUCHMOCTH OT BBIODAaHHBIX OINIMA B

IIOABUBILIECMCA JUAJIOTe
x

YyeT NoroHHOMD EECE

[ Matepuana
[~ Mpooykra
[~ W=onaumm

[ YueT Ko3dhhHUMEHTOR NepErpYSKU

- Huyer Beca apMaTypel KOMNEHCATOPOE,
nepexoaoe

ira HueTt 4oNoNHKMTENEHOR paCNpeneneHHoR
Harpy2KM No ocK 2

e |

o Vuém nozounozo eeca mamepuana (npodykma, uzonayuu) — nist aeraneit Tpyoa,
Ome600 y4dnuTHIBACTCS 3aJlaHHBIA TIOrOHHBIM BeC Marepuana (IpOoAyKTa, H30JIALUHU), CM.
nyHKT [lo2onnulil sec Ha naHenu Ipyba, 3aknanku Jemanw, Ha Ilanenu 6sooa.

o Vuém roapgpuyuenmos nepeepysxu — Npu NOACUETE Beca JCTANEH YIUTHIBAIOTCS
KOOQQHUIMEHTHI Teperpy3kd MO Marepuainy, MNpOAYKTY, HW30JSALHH, CM. ITyHKT
Koosgpduyuenmet, 3axknanxu /Jemans, Ha [lanenu 6gooa.

o  Vuém eeca apmamypvl, KoMneHcamopos, nepexo0oé — yu€T Beca Marepuaina,
MIPOAYKTa, M30JIALMHU (B 3aBUCUMOCTH OT YCTAHOBJIEHHBIX OIIUI B TOM K€ JHAJIOTOBOM
okHe) neranei Ilepexod, Komnencamop, Apmamypa. B ciydae 3a1aHus ILITOKa apMaTyphbl
YUYUTBIBAETCS TAKXKE U €T0 BEC.

o Vuém OonorHumenvHOU pacnpedenéHHou Hazpy3Ku no ocu Z — y4uThIBaeTCs
JIOTIOJIHUTEJIbHAS Harpy3ka 1o ocu Z MeHbIe HyJs (3alaHHasi B CTOPOHY OTPULATEIHHOTO
nanpasienus ocu Z I'CK).

Pe3ynbraTel u3MepeHus neyararotcs B okHe Cooduyenus.
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Hcxoanbie nanHbie (Ta0AMLA)

BriBozsiTest (B TOM 4HCITE, 10 BBIIOJHEHHS pacdyeTa) UCXOAHBIE TaHHbIE AeTajel,
BBIOpaHHBIX (CM. Dpacmenmayus) TPH BUYATU3ANUH pacdeTHON Mojenn. Popmar
BBIBOJIa COOTBETCTBYET Tabmuue Hcxoouvle dannvle (MeHIO Pe3yibmamot, TyHKT CeooHbie
mabauyst (CTAL])).

Bn3yaﬂn3aunn HCXOJIHBIX JaHHBIX...

=3 MNapaMeTp 018 BU3yanuzaunn - |EI |i|

o VlocxooHell ToYSonpoeon
MaTtepuan
Harpyzka
PacnpenenenHas Harpyska
beckaHankHas Npoknanka B rpyHTe
Lluknuka
HonyckaeMas aMia|TYas HENpmKeHHE
= KoadgpuuHeHTH
------ Ko3aggUUMEHT NeperpyzKK No MaTeguany
------ KoageUUMEHT NEPErpY3KK N0 NPOOYKTY
------ KoadepUUMEHT NEperpyKM N0 ME0AALMK
------ KoagepUUMEHT MPOYHOCTH NONEPEYHOMD CEAQHOMD WES
------ Ko3ggUUMEHT NPOYHOCTH NPOAONEHOMD CEBPHOMD WER
NuHaMUWueCKkas MoOOens
Tpyta
Oreon
TpoiHuk
------ Tun TpORHKUKOE
Komnencartop
Onopa
MNpyxuHa
------ CopTamMeHT MpyYs*MH
------ A ECTKOCTE UEnM
Pagouas Harpyaka
------ AnvHa taru
------ KonudecTteo Tar
------ VIZMEHEHIE HEMPU3KK Ha NPUKMHY
------ KoadegpUUMEHT 2anaca No HAarpYEKe L5 NpYHMHEL
------ MonSop npyskuH
------ CTpykTypa uenu
XEcTkas noaeecka
------ Konnuzun B ucxoaoHok cxeme
MOHT EokHEIR pacTar
------ A ECTKOCTH WTYLEPOE 050pYA0EaHHA

|

BeBoB  mmanora  Buzyaamuzayus — ucxoomvix — OamHwblx Uil BBIOOpaA
BU3YaJIM3UPYyEMOro mapaMerpa. Buj OManoroBoro OKHa 3aBHCUT OT BBIOpPAaHHBIX HOPM
pacuéra (cM. MeHt0 JJannvie, 3aKkaanka Obwue danmble).

=S
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12. Menw Penakrop

Pacyetr Pesynetatel Bug OKHO Peoicum 6bl60pa
2 OTMeHuTh [[JobasneHue Tpybol] Ctri+2Z @ BriBop geTanei
4 [loBTOpPUTE Ctrl+Shift+Z - BuiGop y4acTkoB
# Mouck yuacTka... # Buibop ceueHuii
#% Mouck ro Mapkepy... % PefakTMpOBaHME 3MEMEHTOB
T N PaciuMpeHHbiil BoIGOD
&0 BuibpaTh BCE Ctrl+A
1) MHBEPTWPOBATH BLIGPaHHOE Crl+1 IIpeobpazosanus
& OTMeHWTL BLIGOD Esc £ J3MeHWTb HanpasneHue y4YacTka
Fr OparmMeHTaums / Boibop... i OTpasiTb BbIENEHHBIE YHACTKM
& TOKa3aThk BCE 3MEMEHTHI & MepeMeCTUTL BbIAENEHHBIE YYACTHK
FR 1HBEpTHPOBATL QparMeHTaUMo S TMoBEpHYTh BHIAENEHHBIE YHACTKN
&y CKpbITb BbIDpaHHbIE 3NeMEHTbI Crl+H
{5 MOKA3aTb TONBKO BbIGPAHHBIE SNEMEHTI
-~ [— Bcmasums oemans
: 2 Toyes
df  [OBABUTL YYaCTOK B nepexon
= YanuTb y4acTOK Del =0 ApmaTypa
MNpeobpas0BaHKa BbIOpaHHbIX yYacTkos  * 00 KomneHcaTop
%Y M3aMeHUTb KOOpAMHATE MOJENM... # HekonbLesoe ceyeHue
~o+ BCTaBUT yaen T HECTKWI 3neMeHT
% YpoanwTb yaen B Bpe3aTb nepexon
B W3MeHUTH HOMED Y3Na... M BpesaTb apMaTypy
CAenaTh Y3en BHYTPEHHUM 0| BpesaTk komneHcaTop
=} BcraeuTb y3en B NepecedeHme [ oOvsog
KonupoBaTk hparMeHT Ctri+C e TpoifHuk-neTans
B BcrasuTh dparmeHT Ctrl+V il Tpoiitu
IF iecTkocTh wTyuepa obopyaoBaHUa
OTMETWUTb BCE 3M1IeMeHT bl TOro e THna D fuuie / Kpsika
OTMeTUTb MAEHTHYHBIE 3MeMeHT bl
- JKECTKaA BCTaBKa
< KonwvpoBaTb CBOICTBa
BCTaBWTb AeTanb b
=4 YaanuTe getane Bcmasumeo onopy
=3= Pa3fenuTh AeTalb X MepTBad onopa
=t MI3MEHeHWE ANMHBI AETaMM... # Heropeuxtas onopa
m (ONOPA CKOMEKEHHA | KAUEHUA
BCTaBWTb ONOPY b _
= HanpasnarwoLwan onopa
XK Yganuts onopy e wacTian nogpecka
. no6asnTb cMelleHre % MpyskuHHan nogsecka
> YanuTb cedeHue Z MpyxuHHas onopa
<= MepeMecTUTh CEYEHNE = Qnopa obulero Bua
kg J06aBNTE AONONHUTENEHBIE CMELLEHWNA 7 AmopTusatop
3% YIANMTh HE33eHCTBOBAHHEIE CMELLEHWA
KoopauHaLMOHHEIe och ' Koopounayuonnvie ocu
¥i= YpOBeHb KOOPAMHALMOHHLIX OCeit
B NepemecTiTb cederve no ceTke

& [1063asUTb OTPE30K UCMONB3YA CETKY
ABTOMATWYECKAA BCTABKA OTEOLOB

JlaHHOE MEHIO MOSBIISIETCS IPU BBIOOpE NMyHKTa Pedaxkmop B TaaBHOM MeHI0 ITK
ACTPA-HOBA’2023.
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OTMEHHUTH OTMEHa MOCJIEHETO BBIMOJIHEHHOTO JCHCTBUS
[loBTOPUTH [loBTOp paHee OTMEHEHHOTO AEUCTBUS

[lonck yyacTka

[Touck yyacTka 110 HOMEpY Hayajla ¥ KOHIIa

[lonck o Mapkepy

[Tonck ceuenuii no Mmapkepy

Pesxxum BbIOOpa

Be100op JsieTaneit

Bb160op ydacTka, OTpe3ka U cedeHus (y3ia) IIpU MOMOINU yKa3aTesls
MBIIH B IpaIECKOM OKHE

Bb100p y4acTKoB

Pe>xxuM BBIOOpa BCEX JETaNeH-OTPE3KOB y4yacTKa M €IMHCTBEHHOTO
CeueHHs

Be16op ceueHuit

PexxrM BBIOOpA TPYIIIBI CEYCHU I

PenakTupoBanue
JIEMEHTOB

PexxuM peakTUpOBaHUS 3JIEMEHTOB

PaciinpeHHbli BEIOOD

PacmMpeHHbIH BBHIOOP y4YacTKOB, AeTaled, CeYeHUH NpH IOMOLIM
yKa3aTesl MBI U KOHTYpa B Ipa)IecKOM OKHE

BeraenuTs Bcé

Briienenue Beex geraneit pparmeHTa pacu€THOI MoIenu

HBEpTHPOBATH
BBIJICJICHHOC

HBepTHpPOBaHWE BBIIEICHHBIX JIETAICH-OTPE3KOB  (BBLOCISIOTCS
HEBBIOpAaHHbBIE JETAIU-OTPE3KH, C paHee BHIOPAaHHBIX BBIJICIICHHE
cHuMaetcst). VHBepTUpOBaHME BBINMONHACTCS TaKXKe INPH HaXaTHH
coueranus kiaasum Ctrlu |

OTMEHUTBH BBIOOD

OTMeHa BbIOOpa BCEX BBLICICHHBIX 3JIEMEHTOB PACUYETHOH MOMAEIH.
OTMeHa BBIOOpPA BBITIOJHSCTCS TAKKE MPH HAXKATHH KiIaBuim ESC Hal
KJ1aBHaType

DdparmeHTaIus /

Bri3oB okHa Ppazmenmayus / Buibop

Br16op
[Tokasarhk Bce JlarHasi BO3MOYKHOCTD TO3BOJISIET YBHIETH BCE JJIEMEHTHI PacyeTHOM
DIEMEHTEI MOJIEITH

MHBEpTHPOBATH
pparmenranyo

Z[aHHafI BO3MOXHOCTb IIO3BOJIAET HWHBEPTHPOBATH d)paFMeHTaHI/IIO
(BI/I)]I/IMBIG OJICMCHTbI CTAHOBATCA HCBHJIUMBIMHU U, HaO60pOT,
HCBUAWMBIC 3JICMCHTBI CTAHOBATCA BI/Ii[I/IMI)IMI/I)

CKDBITB BBIJICJICHHBIC

DJICMCHTBI

/laHHas BO3MOXKHOCTB MO3BOJISIET CAEIATh HEBUIUMBIMH BBIICTICHHBIE
hiieMeHThl. CKpBITHE BBITIONHACTCS TAKXKe NMPU HAXKATUU COYETAHHS
kiasum Ctrl u H ma xnaBuarype

[lokazaTh TOILKO

BbIJICJICHHBIC
DJICMCHTBI

HaHHaH BO3MOXXHOCTb IIO3BOJIIET YBHIACTH TOJIBKO BBIJACICHHBIC
DJICMCHTBI

KOMITOHEHTBI

Br13oB auanora KomnoHeHTHI JJI CO3IaHusA U YAaJICHHUA KOMIIOHCHT

J100aBUTh y4aCTOK

JloO6aBneHrE HOBOTO y4acTKa

Y 1aJuTh y4acToK

'Y naneHue BhIICICHHBIX Y4YacCTKOB 'V naneHue BBITOJIHAETCS TaKXKe npu
Haxatuy Kiaasumy Del na KJlaBuaTtype.

IIpeoOpa3zoBaHusi Bbl

OpaHHBIX Y4aCTKOB

13MEeHUTH
HalpaBJCHHE YUacTKa

VI3MeHeHUS! HaNpaBlCHUS HyMEpalMu YydacTKa (TepBOe CedyeHHe
CTAaHOBUTCS IIOCJIEIHUM)
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OTDaSI/ITL BbIACJICHHBIC

YYaCTKH

OTpa)xceHMe BBIICJICHHBIX YYaCTKOB OTHOCHUTCJIBbHO IIJIOCKOCTU C
3aJaHHBIMU KOMIIOHECHTaAMH HOPpMaJIn

[lepemecTuth
BBIJIEJIEHHBIE YIACTKH

[lepeHOC BBIAEIEHHBIX YYaCTKOB Ha 3aJJaHHBIN BEKTOP

LloBEpHYTH
BBIJICJIICHHBIC YYACTKH

I[loBopoT Ha 3aJaHHBIE oceit

BBIJICJICHHBIX YYaCTKOB

YIIBl  BOKPYT  KOOPIMHATHBIX

13MeHUTHL

KOOPpAWHATBL
MOJCIIN. ..

l3meHeHne KOoOpauHaT MOJCIN

BceraButs y3en

BcTaBka y3nma B BBLIENCHHOE cedeHue (T.e. pa3OHeHHe BBIICICHHOTO
y4acTKa Ha JIBa MapKHPOBAHHBIM CEYECHUEM)

YV nanenue BBIACJICHHOI'O Yy3Jla COC€OAWMHCHUA OBYX YYaCTKOB (T.e.

Y nanuTe y3en
BMECTO JIBYX Y4aCTKOB 00pa3yeTcst OMH)
M3MeHuThL HoMep
ana l13MeHeHne HoMepa y371a, OTMEYEHHOI'O YKa3aTelleM CEUYEHUs

Crienatp y3en
BHYTPCHHHM

Jlenaer OTMEYEHHBIN Yy3el BHYTPEHHUM, T.€. €ro HoMep Oyner
MeHbIe, yeM Homep mocneanero BHyTpeHHETo y3ia

BcraButh y3en B
repeceueHue

BcTaBka y3i1a B mepecedeHne AByX JIEMEHTOB

Konuposars hparMeHT

Konuposanue ¢parmenra monenu B Oydep oOmena (ummopt
MPOCKTOB) (BBIMOJHACTCS TOJNBKO MpHU BBIOOpE 0a30BOTO  y3Ia).
KonupopaHue BBINOIHIAETCA TaKXKe NIPU HAXKATUU COUETAHMS KJIABHII
Ctrl u C Ha xmaBuaType

BcraButh GparmMeHnTt

BcTaBka gparmenta mozenu u3 Oydepa oomena. IIpu sToM 6a30BbIH
y3ell, BBIOPAHHBIH NIpY KOIMPOBAHUM YYaCTKOB HYMEPYETCS TEM K€
HOMEpPOM, UTO W MapKUpoBaHHbIM y3en. OcTainbpHble  Y3IIbl
BCTAaBIAEMBIX YYaCTKOB HYMEpPYIOTCS aBTOMAaTH4eckd. Bcrabka
BBITTOJIHSCTCS TAKOKe NPH HakaTnu coderanus wiasuin Ctrl u V Ha
KIaBHaType

OTMETHUTH BCE
JIEMEHTEI TOT'O K€
THIIA

BbIIEIUTh 371EMEHTBL, TUI KOTOPBIX COBIANAOT ¢ TUIIOM BBIOPAHHOIO
bieMeHTa. JIaHHBIM MyHKT aKTUBEH B pEXHUME pEeAaKTUPOBaHMs
JIEMEHTOB M TOJBKO B TOM Ciydae, KOIJa BbIOpaH €IUHCTBEHHBIH
DIIEMEHT

OTMETUTH

MACHTUYHBIC
DJICMCHTBI

BbiienuTh 37€MEHTHI, AaHHbIE KOTOPBIX IIOJHOCTBIO COBNAAIOT C
TAaHHBIMU BBIOPAHHOTO BJIEeMEHTA. J|aHHBII ITYHKT aKTUBEH B PEXHME
PEIAaKTUPOBAHMS DJIEMEHTOB M TOJIBKO B TOM CIydae, KOTJa BHIOpaH
€/IMHCTBEHHBIH 3JIEMEHT

KonupoBaTk CBOMCTBA

KOHI/IpOBaHI/Ie CBOMCTB BBIJICJICHHOTO dJIEMEHTa Ha JApPYruc 3JICMCHTHI.

BcTaBuTh JIcTallh

BcraBka neranu B CCUCHUE, OTMCUYCHHOC YKA3aTCJIEM

Y nanuth aeTanb

'V najieHue BBIJICJICHHOTO OTpE3Ka

Paspenurth geTainb

Paznenuth nerans Ha aBE MapKHPOBaHHBIM CMEIICHUEM

3MeHHEHHE JUTMHBI

Uzmenenue Onunbl 0emany OT LEHTpa ACTalIn

Mocksa, 2023
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JeTanu
[TyHKT npeqHa3Ha4YeH Ui BCTaBKU OMOPHBIX KOHCTPYKUUI (MepTBOii,
BcraButh onopy HETIOZBI)KHON OIOp, OMOPBI CKOJIbKCHHUS/ KadCHHUs, KECTKOW WM
[py>KMHHOH ITOJIBECOK, OIOPBI 0OIIEro BUAA, aMOPTH3aTOPa)
[lyHkT npemHa3HaYCH IS NaJCHHUS  BBIJICIICHHOM  OIIOPHOM
Y nanute onopy Y peaL A Y A P

KOHCTPYKLUH, IPY>KUHBI UIIM aMOPTH3aTOpa

J100aBUTEL CMEIIEHUE

Jlo0GaBjieHre HOBOT'O CMEIIIEHHUS

Y IaanuTh ceueHUe

Y naneHne BBIACIEHHOTO CMelleHHs. Bce omopHble KOHCTPYKIHH H
pyrue 2JIEMEHTHI, IPUCYTCTBYIOIIUE B YAAIIEMOM CEUEHHHU, TAKKE
Y IAJISIOTCSI.

[lepeMecTHTh CeUeHUE

[lepemenieHne BHIOPAaHHOTO ceyeHHs. Bce ONMOpHbIE KOHCTPYKIHMU U
Npyrue NpU3HAKH, MPHUCYTCTBYIOUIME B IEPEMEIIaeMOM CEYEHHH,
TaKoKe MepeMerarTcs.

Jo0aBuTh
PazOneHne BBINENCHHOTO OTpe3Ka CMEHICHHsSAMH Ha HYXKHOE
JIONOJHUTENIBHEIE .
KOJIMYECTBO YacTeH
CMeEIIICHHUS
Y 1anuTh .
" Y naneHne cMeIeHni, B KOTOPBIX OTCYTCTBYIOT MPU3HAKK (OTIOpHEBIE
He3a1eliCTBOBAHHbIC
KOHCTPYKLHH, (pIIaHIIbl, AMHAMUYECKUE CTEIICHN CBOOOBI U T.1.)
CMeIIIeHHUS
KoopanHanuoHHbIE OCH
No— 3agaHre  YpOBHA  AKTHBHOM  KOOPIMHALMOHHOM  TUIOCKOCTH
P (rmockoctw, o0pazyemoii MIPOI0JILHON u MOTIEPEYHOM
KOO IMHAIIMOHHBIX
oceil KOOPIMHAIMOHHBIMU OCSIMH), UCIIONIB3Ysl OTMETKH YPOBHSU IJIIPYTHE

KOOpAWHAITMOHHBIC IJIOCKOCTH

S
++ TIpeMeCTHTD

[epemenieHre BEIOpaHHOTO cevyeHus. Mcmonb3ys ceTky, o0pa3zyemMmyro
KOOPIMHAIMOHHBIMU OCSMHU. Bce omopHble KOHCTPYKIMH U ApYyTHE

CeUyeHHE 10 CETKE QJIEMCHTBI, IMPUCYTCTBYIOIIUE B IMCPEMEIIACMOM CCYCHHH, TaKKE
HepeMeIaroTCs.
pod BcTaBka  Ipynnbl  CBA3aHHBIX — JeTaneif, OpUBA3HIBAACH K
Ho6aBHTh OTPE3OK | oopauHAlMOHHBIM  OCAM, MM, B ClIydae HMX OTCYTCTBHSA, K
[10 CCTKE rOPU30HTATLHOMN TIOCKOCTH.
ABTOMAaTHyecKass BCTaBKAa OTBOJOB B TOYKM M3IOMa TPH

) ABTOMaTHYECKAs
BCTaBKa OTBOJOB

WCTIONBb30BaHUN (QYHKUM J{o6asums Ompe3ok no cemke, €CIU B
MO/ TPUCYTCTBYET OTBOJ, MOAXOMSIIMNA JUIsi BBIOPAHHOTO

copTaMeHTa TpyO.

OTMEeHNTH

OtMmeHa MOCJIETHETO BBIIMOJHEHHOTO JEHCTBUS.

IoBTOPHTH

HOBTOp paHe€ OTMEHECHHOI'O HeﬁCTBHH.
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IMouck yuyacTka

IMonck ywacTka mo HOMepy Hadaja M KOHLA. B 1uanoroBom oxHe HEOOXOAWMO
yKa3aTh HOMEpa HayaJbHOI'O y3Jla y4acTKa B JIEBOM IIOJI€, KOHEYHOTO y3Ja B IIPABOM.
BrIOpaHHBIH y9acTOK CTaHET AKTUBHBIM M OTOOPA3HUTCS B IpadueckoM OKHE.

Momck yuacrka x|
I £
[Yuacrok el (1-2) =1

HaiaTi .. I QTHeEHE |

Iouck mo Mmapkepy

IMouck ceueHus Mo Mapkepy. B auanoroBoM OkKHE HEOOXOAUMO YKazaTb CTPOKY
IS IOMCKA ¥ BBICTABUTH HEOOXOIMMBIE ONIINH TIOUCKA.

OtMeHa

il

[~ Tonbko cnoeo uenvko

[~ CyuetomperncTpa

Ilocne waxkatus KHOOKH Hauimu Oanee..._ CIUCOK HAHIEHHBIX CEYCHHMA
nosiBUTCS B OxHe cobduyenuti (IOBAIIE).

——————————————————————— MOWCK TI0 MAPKEPY — ———————————————— o=

[HatioeHo] VYuacrmor N1 (1). 2 III1

[HatigpeHo] Yuacmok N1 (12). 5 IOl

[Hatiomeno] ¥YuacTork N1 (19). 8 IIIO1
(

[Hatioeno] VYuacTok N1 (25). 10 Il

————————————————————————————— Harimneno 4 -—-——-————-—-——————————————
Jns mepexona B Hy’)KHOE CEYEHHE HYXKHO JBa)KAbl WEIKHYTH JE€BOH KIIABUILEH
MBI HA COOTBETCTBYIOLIEH CTPOKE B MOABAJIE.
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Bri0op aerasneii

B nmaHHOM pexume BbIOMpaeTCs OJHA WM HECKOJIBKO JAETaled-OTPEe3KOB U
eIMHCTBEHHOE CeUEeHHEe. DTOT PEKUM MOXKET OBITh TakKe BBI3BAH IPU IOMOINM KHOIIKH

“npunen” Ha MaHEId MHCTPYMEHTOB Hasueayus. Ilpym HakaTO NHMKTOrpaMme
Kypcop IpuoOpeTaeT BUI IpUllea ﬂ} Ecnu npu BeIOOpe AeTanel ylnep>KuBaTh KHOIKY
Shift wim Ctrl, To MOXXHO BBIOpPaTh HECKOJBKO [eTaied-oTpe3koB. st OTMEeHBI BBIOOpa
HEoOXOIUMO IOBTOPHO yKa3zaThb TpeOyeMble AETaaM ¢ MOMOIUBIO JIEBOH KIABUINU MBIIIH
npu Haxarod kmaBume Ctrl. Jias momHOM OTMEHBI BBIOPAHHBIX JeTalleif MOMKHO
BOCIIOJIB30BATECA MTYHKTOM Ommenums 6b100p MEHIO Pedakmop WIN HaXaTbh KIABHIILY
Esc.

B pexume BbIOOpa JeTanedl BOSMOXXHO PEJAKTHPOBAaHHE JaHHBIX BBIOpaHHOU
JeTalnnu-oTpeskKa B 3aKnajake [Jemanu Ha [lanenu 6600a N JaHHBIX SIIEMEHTOB B BBIOPAaHHOM
ceueHnn B 3aknangke Ceuenus. B cimydae BbIOOpa HECKONBKHX JIETAJICH-OTPE3KOB
BO3MOXHOCTh CMEHBI THIA JeTald OJIOKHpyeTcs. Bpimagarommii CHHCOK B 3aKiIajKe
[emanu wa [lanenu 6600a COICPKUT THUNBI U KOJMYECTBO (B CKOOKax) BBIOpaHHBIX
JeTanen-oTpe3KoB, a Takxke MyHKT O6ujue, KOTOPBIH CONEPKUT JaHHbIE, OOIIUE Ui BCEX
BBIOpPAaHHBIX JIeTaIel-0TPE3KOB.

Meom. I Ceuen. letamu | Yzen |
7| =|wlse| 2] =
|prt‘|a {23 j

Otugte (5)

oreog (1)
Nepexong (1)
ApmaTypa (1)

[Ipu ortoOpaxkeHnu B rpadUuecKOM OKHE BBIOpaHHBIE JETANN BBLACISIOTCS
KOHTPAacTHBIM (TI0 BBIOOPY IOJIb30BaTENs) IIBETOM (CM. MeHIO Daiin, MyHKT Hacmpouku,
3akianka [Jgema), TakKe NyHKTHPHBIMUA JIHHHSAMHA OTMEYAIOTCSA YYACTKH, KOTOPBIM
NpuHAAIe)KaT BblOpaHHble Jerand. CeuyeHuss BbIOpaHHOW Jeranu U e€ cepeiuHa
MOMEYAIOTCSl CHHUMH TOYKaMH, yKa3aTellb CEYCHUSI YCTAHABJIMBACTCS B CEYCHUE, KOTOPOE
OJrbKe BCEro K TOUKE Ha SKpaHe, YKa3aHHOMN MBIIIBIO.

OOpaTuTe BHUMaHHe. BHIOpAaHHbIE NETAIH BBIICISIIOTCS LBETOM TONBKO IPH
[IPOCMOTPE TEOMETPHH MCXOJHOIr0 TPyOOIpOBOJAA, a B Clydae BU3YaIM3aLUH HUCXOIHBIX
nauueix (Temnepamypa, [pynmel, Haenenue, [Juamemp...) OTMEYAIOTCS TOJBKO CHHHUMH
toukamu. [Ipu BU3yanuzanuu pe3ynbTaToB pacuéTa BEIOpaHHbBIE JeTald He OTMEYatoTCsl.
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BriOpana neranb 6-8, yuactok 22-264 u ceuenue 7
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Bri0op yuacTkoB

B JAaHHOM PEXKUME BI)I6I/IpaI()TC$I BCC JC€TATIN-OTPE3KU yUaCTKa U €AUHCTBCHHOC

cedeHre. DTOT PEKUM MOXKET OBITh TAKIKE BBHI3BAH TIPU MOMOIIH KHOIKH | w Ha MaHeNlu
WHCTpYMEHTOB Hasueayus. llpm HaxkaToil NHKTOrpamMMe Kypcop NpuoOpeTaeT Bu

npunena =+ . Ecin npu Beibope yuacTkoB yaepxuBath kHonky Shift umm Ctrl, To moxHo
BEIOpaTh BCE JETANH-OTPE3KH HECKOJIBKHX y4acTKOB. J[Isi OTMEHBI BBIOOpa HEOOXOIUMO
IIOBTOPHO yKa3aTh TPeOyeMble Y4aCTKU C MOMOIIBIO JIEBON KIIABUIIY MBIIIHM IPU HAXKATOH
kiaBume Ctrl. [lnst monHON OTMEHBI BBIOPAHHBIX YYaCTKOB MOXKHO BOCIIOJIB30BAThCSI
myHKTOM Ommenums 6b160p MEHIO Pedakmop nnu Haxkath KiaBuiry ESC.

B maHHOM pexuMe BO3MOXXHO pEJaKTUPOBaHWE IaHHBIX JeTaneii-oTpe3KoB
BBIOpaHHOTO ydyacTKa B 3aknanke [Jemaau Ha [lanenu 6600a M NAaHHBIX JJIEMEHTOB B
BBIOpaHHOM ceueHUH B 3aknanke Ceuenus. BpIagarommii Ciucok B 3akiajake /[emanu Ha
Ilanenu 6600a COREPKUT THIIBI U KONUYECTBO (B CKOOKaX) BHIOPaHHBIX JeTaneii-oTpe3KoB
y4acTka, a Takke NyHKT OOwue, KOTOPBIA COAEPKHUT IaHHBIE, OOIIME sl BCEeX
BBIOpAaHHBIX JeTaneii-oTpe3koB. [Ipu oToOpakeHHMH B TpaguUYEecKOM OKHE JIeTaju
BBIOPAHHOTO YYacTKa BBIICISIOTCS IBeTOM. CeueHus JeTalieil BBIOPAHHOTO ydacTKa U MX
CepeHbI OTMEYAIOTCS CHHUMH TOYKaMH, yKa3aTelb CeUeHHUs yCTaHABINBAETCS B CEUCHHE,
KOTOpOe OJMXKe BCEro K TOUKE Ha y4acTKe, yKa3aHHOH MbIIIbI0. Pexxum noBropser Buibop
demaneti ¢ TeM OTJIMYHEM, YTO B 3TOM PEKUME BCE AETANIH y4acTKa BHIOMPAIOTCS OJHUM
Ha)KaTHEM KJIABUIIH MBIIIH.

OOpaTuTe BHUMAaHUe. BEIOpaHHbBIE YYaCTKH BBIACISIETCS TONBKO MIPU IPOCMOTPE
TEOMETPHH HCXOJHOTO TpyOONpoBOIa, a B Ciydae BH3YalH3al[Md HCXOIHBIX JAHHBIX
(Temnepamypa, [pynmei, [Haenenue, uamemp...) WIA BHU3yadH3allMd Pe3yJIbTATOB
pacuéra Ha CXeMe OTMEUarOTCs TOJIBKO ITyHKTHPOM.

Br1Opansl Bce aetanu ydacTka 22-264 u ceuenue 7
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Br10op ceuenmii

Pexxum BbIOOpa ceueHuil MO3BOJSIET BHIOpATh Cpa3y HECKOJIBKO CEUEHUH. DTOT

+
PEKUM MOKET OBITH TAKKe BHI3BAH MPH IOMOIIM KHOIKH J Ha TaHEeNIH MHCTPYMEHTOB

Hasueayus. ITpy HaxkaToOl MUKTOrpaMMe Kypcop IpUOOpeTaeT BUJ IpHLena . Bem pu
BIOOpe ceueHmit ynepxusarth KHomky Shift mmu Ctrl, To MoxHO BBIOpaTh HECKOJIBKO
ceueHuil. [lnsg oTMeHBI BBIOOpa HEOOXOAMMO MOBTOPHO yKa3aTh TpeOyeMble CEUeHHs C
MOMOIIBIO JICBOM KJIABHINK MBIIIK Tpu Haxkaroi kimasuime Ctrl. Jlnst monHON OTMEHSBI
BBIOpaHHBIX CEUCHUII MOXKHO BOCIOJIB30BAThCS IMYyHKTOM Ommenums 6b100p MEHIO
Peoaxmop nnu HaxkaTh KinaBumy ESC.

B nmanHOM pexuMme BO3MOXHO, B CIydae HalW4yus B BBHIOPAHHBIX CEUCHUSX
JIEMEHTOB TPyOOIPOBOJA, B YaCTHOCTH, 3JIEMEHTOB OINOPHO-IIOABECHOH CHCTEMBI,
pelaKTUpOBaHHE [AHHBIX TAaKUX 3JEMEHTOB B 3aknanke Ceuenue Ha [lanenu 6600a,
XapaKTEePUCTHKU STUX JIEMEHTOB OyIyT BHICBCUMBATHCS B OKHE CBOICTB (CM. TakKe ITYHKT
Pedaxmuposanue dnemenmos) Brmanarommii cnmucok B 3akianke Ceuenue Ha [lanenu
6600a COIEPKUT THTIBI 1 KOJTHYECTBO (B CKOOKAX) BHIOPAHHBIX 3IEMEHTOB TPyOOIIPOBOIA.

Taxxke BEIOpaHHAS TPYIIAa CEYCHUH MOXKET OBITH UCIONB30BAHA JJISI BCTABKH MITH
ylaleHUsl OHOPHBIX KOHCTPYKUMI IpU IOMOLIM KHONOK Ha MaHEIM MHCTPYMEHTOB
Onemenmbol, a TAKKE BCTABKM TPOMHMKOB M OTBOJOB C ITOMOLIBIO IAHEIUM MHCTPYMEHTOB

Pedakmop.

PepakTupoBanue 31eMeHTOB
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Emaﬁn AaHHwie PepakTop Pacyer Pe3ynetatel Bup

I ~laa =]
x|
QTEOA (1) LI

| TprvBa (1)

R0 8|

[OTECn (1)

PexxuM penakTHpOBaHUs 3JEMEHTOB TpeHA3HAUEH JUIS IPYMIIOBOIO H3MECHEHHS
JaHHBIX BBIOPaHHBIX JJIEMEHTOB, HallpUMep JUIT 3aMEHBl COPTaMEHTOB TpyO, THIIOB
NPYKUH, XapaKTEPUCTHK OTOP U T.I. JUIs L[EJION TPYIIIBI SJIEMEHTOB.

Jdns  pemakTHpoBaHUST MOXXKHO BBIOpaTh JIOOble  OTOOpakaeMble  IPH
BU3YaIM3allMM DJIEMEHTHl TPYOONPOBOAHONH CHCTEMBI, Takhe Kak TpyOBI, OTBOJBI,
Iepexo/ibl, TPONHMKH, 3aJaHHbIE Kak JeTanb (C IOMOUIBIO IYHKTAa IpotiHuK, MEHIO
Pedaxmop wnm COOTBETCTBYIOIICH KHONKKA Ha MaHEId HHCTPYMEHTOB Pedakmop),
KOMIICHCATOpbl, apMaTypa, HEKOJbLEBbIE CEYEHHs, OIOpbl, MpPYXWHBI, U J1p.), 3a
HCKJIIOUEHHEM JKECTKOCTEH IUTYHEepoB 000OpyIoBaHUs, (IaHIEB, MOHTaXHBIX HATSTOB,
JUHAMHYECKUX CTENeHed CBOOOIBI, a TaKXkKe JAPYIHX JIIEMEHTOB, HE OTHOCSIIUXCS K
OIIOPHO-TIOIBECHOM CHCTEME TPpyOOnpoBoIa.

PexxuM  pemakTUpoBaHMS ~ 3JIEMEHTOB  BBI3BIBACTCS  BBHIOOPOM  IYHKTa

Pedaxmuposanue snemenmog B MEHIO Pedaxmop WM HaKaTHEM Ha KHOIKY Ha
MaHe UHCTPYMeHTOB Hasueayusa. Ilpu HaxkaTOl MUKTOrpaMMe Kypcop IpuoOpeTaeT BUL

npurena .
Ha [Ilanenu 6600a mnosBNsSeTCs CIHUCOK THUIIOB BBIOPAHHBIX 3JEMEHTOB C
yKa3aHHEM B CKOOKax MX KOJIUYECTBa.

ApMaTypa [2) LI
Tpyba (3]
MpryskkHa (2]
TR [2)
CKONEZALLAA Onopa (1]

BEI106Op 3:1€MEHTOB BEIMONHIETCS HAXKATHEM JIEBOI KIIABUIIECH MBIIIH Ha HYXKHOM
anmeMenTe TpybompoBoaa. s MCKIIOYEHHS OTMEUEHHOTO JIIEMEHTa M3 BBIOOpA CliexyeT
IENKHYTh 110 HEMY, yaepKuBas Haxaroi knasuury Ctrl. Jlyst moiHo# oTMeHbI BBIOpaHHBIX
(bparMeHTOB MOXKHO BOCIIONB30BAThCS MyHKTOM Omuenuntv 6b100p MEHIO Pedakmop wian
HakaTueM Kiasuuu Esc.

Js pelakTHPOBAHUS NAHHBIX 3JIEMEHTOB OJHOTO M TOTO XK€ TUIIa HEOOXOIHMO
BBIOpATh 3TOT THII B CIIMCKE Ha [lanenu 6ooa.

B ciydae ecau 371€MEHTBI OJHOTO TUIA MMEIOT pasHble 3HAUEHUS OJHOIO U TOTO
’Ke TTapaMeTpa, COOTBETCTBYIOIIEE TI0JIe Ha MaHEeNH BBOAA OyAET IyCThIM.
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Main JflaHHbie Pepaktop Pacuet Pe)
[0z w|cH |+ =]7Fs
“Ianc:'roK He BeIGpaH j dh ||
x| —|
TpyEa (3) ||
H Ceuerme 5‘2?
Hapys#Heni mane Tp T O\i
ToJUEEa ©TEHRM m @
ToIycE Ha YTOHRHME M @
Tompsia M30aIm 0 b1 @
B Horoysi sec )
Mareprana o BH/ M | ——
IpooyETa o mH/ 3
M=osmaimot 0 BH/m | "
CyImapHEnT 1} rH/m | 1o
H Tonompsrensnaa pacnpefenenHas HarpysEa |
Mo ocH X o mH/ /1 [
Mo oo ¥ 0 baizhy s @
Mo ocw Z BH/M [T
Morowwest Moment mo Z oT |0 rH B
Brubop 33 Bl @

21_]'[}1 HU3MCHCHUS 3HAUCHU TapaMeTpa It BLI6paHHI>IX OJICMCHTOB BBCIUTC HOBOC
3HAaUYCHHUEC B COOTBECTCTBYIOMIEEC I10JIE BBOAA.

Hapy#HEDT DHMameTp 325 m

PenakTHpoBaHue 3JEMEHTOB TpyOONpOBOJAA, 3aJaBaeMbIX dYepe3 MYHKT
Bcmasums demansy MeHr Pedaxmop n0CTYHnHO B pexume Bwibop Oemanei n Buibop
yuacmkog. PegakTHpoBaHue JaHHBIX BEIOPAHHBIX 3JIEMEHTOB OCYILIECTBIISICTCS B 3aKIIaIKEe
Hemanu na [anenu 6600a ananorndno. Cm. [lanens 66o0a, 3axianxa Jemanu.

PenakTHpoBaHue 3JEMEHTOB TpyOONMpOBOJAA, 3aJaBaeMbIX dYepe3  ITYHKT
Bcmasums onopy MeHw Pedakmop AOCTYIHO B pexxuMe Bovibop ceuenuil. PenaktupoBanue
JaHHBIX BBIOPaHHBIX JJIEMEHTOB ocyllecTBisieTcsl B 3aknanke Ceuenue Ha [lanenu 6so0a
anajornyno. Cwm. [lanens 6600a, 3axknanka Ceuernue.

PacmmpeHHbIii BbIGOD

Omniys pacuIMpeHHOro BHIOOpA MO3BOJISET JAJISL BCEX PEXHUMOB BbIOOpa (Bsiboop
Odemaneil, Boibop yuacmkos, Bvibop ceuenuii, Pedakxmuposanue 31emeHmos) UCI0Ib30BaTh
paMKy BBIOOpa B TpadMueckoM OKHE, KOTOpas MOSBISAETCS MPU HEPEIBIKEHUH MBIIIN C
ylep>kuBaeMoi JeBoi knasumeid. Eciu npu akTuBanuu paMKu BbIOOpa yKa3zaTenlb MbIIIH
IBIDKETCS CJIeBa HANpaBO, TO NPOMCXOMUT BBHIAEJICHUE TOJBKO TEX NeTallei (y4acTKOB,
CEUYEHHUIT), KOTOpbIE MOJTHOCTIO OKa3aIUCh B paMke. Ecy jke yka3zaTenb MBIIIN JBHXKETCS
CrpaBa HaJieBO, TO BBIIEISIFOTCS BCE JeTalny (YYaCcTKH, CEYSHHs), YACTHIHO IOIMABIINE B
paMKy BbIOOpa. Onuus paclupeHHOro BbIOOpa JOCTYIIHA TOJIBKO COBMECTHO C OAHHUM U3
PEXUMOB BBIOOpA: Bbibop demaneii, Bvibop yuacmros, Bvibop ceuenuii, Pedakmuposanue
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271eMeHmos. ITOT PEXKUM MOKET OBITH TaK)KE BBI3BAH IPpX IOMOIIU KHOIIKH Ha MaHCIIN

UHCTPYMEHTOB Hasueayusi.
Boiaeaurn Bcé

Brigenenue Bcex geranedl Uil JanbHEWIIEro pedakTHPOBAHUS, YAAJICHHUS,
konupoBaHuss M T.I. CM. Takke IyHKT Bwibop MeHIO Pedaxmop. Brlienenue Bcex
Y4YaCTKOB OCYILECTBIISCTCS, B TOM YHCJIC OJHOBPEMEHHBIM HakatieM Knasuiu Ctrl u A.
HNuBepTHpOBaThH BblIe1eHHOE

WuBeprupoBanue BbIOOpa Jeraneil. Panee BbIOpaHHBIE AeTaaM CTAHOBATCA
HEaKTUBHBIMH, W HA00OPOT, BBIACISIOTCS TE NETAM, KOTOphIe HE OBUIH BHIOPAHBI (CM.
TaKKe MyHKT Bbibop MeHI0 Pedakmop).

OTMeHUTH BHIOOP

OtMeHsieT BBIOOp BCeX BBIACICHHBIX JeTaned pacuetHod wmoxenn. OTMmeHa
BbIOOpa BBITOJIHACTCS TAK)Ke IIPU HAXKaTHH KilaBuiny ESC Ha kiaBuarype.
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®parmenTanus / Beioop

Jnst yno6cTBa paboThI ¢ pacu€THOM MOIENBIO MOXKHO BBIOpATh dacTh ((parMent)
neranei-otpeskoB. Te neranu, KOTOpble HE BXOIAT B (parMeHT OyAyT HEBUIUMBIMU
HEJOCTYITHBIMH
penaktupoBanus. [ns BeIOOpa JAeTanel HpeqHA3HAUeH MyHKT @Ppazmenmayis B MEHIO

(M300pakaroTcsi  OCeBO  JMHWEH) W, COOTBETCTBEHHO,

Peoaxmop. OxkHO A1 pparMeHTalud MOJEIN UMEET CIEeIYIOIUH BUIL:

dparmedTauymsa / Bolbop...

CeaHc pabOTBI ¢ KOMILUIEKCOM

x|

TS

rOnepaumm
% Hoewi hparteHT

(" BuiBpaTh Wz hpartenTa
(" [oBasuTE K hparMeHTy
(" YpanuTe Us parMeHTa
(" MokazaTe BoE 3NEMEHTE

(" MycToi dhparteHT
FHEERTHROEATE

(" CrpeiTe BHOENEHHOE

(" Mokazars TONbKO BHAENEHHOE

[ AT HazsaHue MaTepu...
= Tun MaTepMana

[~ Pecypeiu)
[T B KO3t UUMEHT AWH...
- [~ KoadpmumenT Muacc...
[ Ex Moayns ynpyrocti...
- [ Ep Moayns ynpyrocti...
I_ X KoagduuMeHT yop...
=7 & KoaddguumeHT pen..
[ Ry, MuHWMANEHDE 2HE...
- [ Ionyckaemoe HaNps...
- [ Ionyckaemoe HaNps...

-] Hanyckaemoe HANPAK...
- [~ Mpeaenycranoctu np...

- Harpy=ka
B Lmknuka
F- KoadgdHUMEHTE
B- (" Tpyta
B¢ OTEOD
B- (" Mepexon
B (T ApraTtypa
B (C KomMnedcartop
Bl (T KECTKMI aneMeHT
B (T TpobHuk
- YuacTku
B- (T MBpTead onopa
B (C HenooewskHas onopa.
B (T CroNbaAWas onopa
B (T Hanpaensawwas onopa.
B (T TpyYskMHHEA NoABEBCKa.
B Onopa o6wero EMoa

MpHMEHKTE | Cépoc | Iq:'parMBHTHpDBaHHE LI
Napametp | 3HaueHne |
B Matepuan

- [ HAT MaTepuan us BO 17710 (28)

ecTirnc (50)
Cr2en (1)

Jlnst BIOOpa pexrMa HEOOXOAMMO BBIOPATh pekuM @Ppazmenmayus uia Bulioop

B CITMCKEC CIIpaBa OT KHOIIKH HpuM@Humb.
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Onepaumu

® Hoswb dpartet " TMycTol pparMedT

(" BuiBpaTk M3 hparteHTa  HEepTHpoBETE

(" NoBaeuTe K hparMeHTy (" CkpeiTe BHOBAGHHDE

(" YaanuTe U3 dparMeHTa (” MokasaTe TaMLKO BHASAEHHDE
(" MokasaTtk BCe 3NEMEHTE

B pexunme ¢parmeHTanuu Bbl MoKeTe HPOBOIHUTH (parMeHTALUIO JeTajei-
OTpPE3KOB 10 TE€M NapameTpaM, KOTOpbIE IPUBEIEHEI B CIIMCKE cieBa. s 3TOro HanpOoTHB
HYXHOTO MapaMeTpa HeoOXOAUMO MOCTaBUTh (HIIaXKOK. 3aTeM B CITUCKE CIpaBa yKa3aTh Te
3HAQUEHUS IMapaMerpa, MO KOTOPBHIM HEOOXOAMMO OCYIIECTBUTH (parMeHTanuo. Ilpu
(hparMeHTHpPOBAaHUHM IO OIOPHBIM KOHCTPYKLHUSM JETalb-OTPE30K BU3YaJIH3UPYETCS B
cllyyae, €ClIM OIIOPHas KOHCTPYKIIMS PacIoyIoKeHa Ha IeTalH.

Bl Moxere ¢parMeHTHpPOBaTh OTAEIBHBIE ITOJMHOXKECTBA JETalei-OTPE3KOB,
HCTIONB3Ysl KOMOMHAIIMN CEMH OCHOBHBIX (DyHKITHIA:

o Hosvlii hppacmenm — pparMeHTalus IeTaneil 13 MOJIHOro Habopa;

e Buwbpamv u3 ¢ppacmenma — TOBTOpHas (parMeHTanus jAeTaleidl U3 paHee
BEIOpaHHOTO (hpparMeHTa;

o Jlobasumv k ¢ppacmenmy — 100aBIE€HHE HOBOrO ()parMeHTa K TEKyIIeMy
(bparmeHTy;

o Yoanumv uz gppacmenma — CKpbITUE YacTHU JeTaleil n3 TeKyniero GparMenra,

e Jlokazamv 6ce 2diemenmsl — TIOKa3 IMOJNHOrO Habopa neranei, cOpoc
(hparmeHTanMH;

o [lycmoti ¢hpacmenm — CKpbITHE BceX AeTanedl (KOMaHaa, MPOTHBOIOJIOXKHASL
THoxaszams ece anemenmol);

e /neepmuposamv — WHBEpCUs (parMeHTa; MOKa3 CKPBITBIX JETallel, CKpbITUE
MTOKa3aHHBIX.

JlONOMTHUTENBHO K OCHOBHBIM (DYHKIIUSIM:

o Ckpuimb @bl6panHoe — CKphITUE BCEX BHIOPAHHBIX AeTajeH;

o [loxazamb monvko evlOpanHoe — (HparMeHTalusl TOJIBKO BBIOPAHHBIX IeTalei-
OTPE3KOB;

o [Ipumenums — IOATBEPXKICHNE HparMeHTalNY;

e (Cb6poc — ynaleHue BceX YCTaHOBICHHBIX (NIAXKKOB B CIIUCKE ITapaMeTPOB

B pexxume BbiOOpa Bl MoXxeTe MPOBOAUTH BBHIOOP A€Talell 10 TeM HmapaMeTpa,
KOTOpBIE NIPUBEAEHBI B CIHCKE cieBa. [ 3TOro HalmpoOTHB HY;KHOTO Iapamerpa
HEOOXOAUMO IOCTaBUTHh (DIaXKOK. 3aTeM B CIUCKE CIIpaBa YKa3aTb T€ 3HAUCHUS
apameTpa, 10 KOTOPbIM HEOOXO0AUMO OCYLIECTBUTH BEIOOD.

Onepauwi
% Hoewd BLiGop (" CBQOCMTE BRIGpaHHOR
(" BriBparte M3 BeSpaHHOrD  MHEEPTHROEATE BEIGPAHHOR

" HodaeuTh K BbISpaHHOMY
(" YpanuTe Mz BEIGpEHHOrD
( Buibpate scé

Bel  Moxere BbIOMpaTh OTAEIbHBIE IOJMHOXECTBA JeTaneil, HCHONb3ys
KOMOWHAIINHI CEMH OCHOBHBIX (DYHKIIMIH:

e Hogwlii 6b100p — BBIOOD JeTaneld U3 MOJHOTO HA0Opa BUAUMBIX JIeTajeH;
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Bvibpamw u3 évi6panHo2o — TOBTOPHBII BEIOOD JIeTalel U3 paHee BLIOPaHHOTO;
Lobasums Kk ebibpannomy — 100aBlIeHUE HOBOT'O BbIOOpA K paHee BEIOPaHHOMY;
Yoanume uz evibpannoco — ynanenue BBIOpaHHOTO U3 paHee BEIOPaHHOTO;
Bvibpamw 6ce — BBIOOp BCeX JieTajell U3 MOJHOIO Habopa BUAMMBIX JIETAJICH;
Copocumv  6vibpannoe — cOpoc BbIOOpa Bcex Jneraned (KoMmaH[a,
[IPOTHBOMONIOXKHAS Boibpams ece);

o JIneepmuposamv BBHIODAHHOTO — HHBEpCHs BBHIOOpa; BHIOOpP HE BBHIOpPAaHHBIX
Jerainei, copoc BLIOOpA C BHIOPAHHBIX.

o [Ipumenums — MOATBEPKICHUE BEIOOPA

Iloka3aTh Bce 3JIeMEHTBI

JlaHHas BO3MOXHOCTH IO3BOJISIET YBUJAETh BCE AJIEMEHTHI PAaCUeTHON MOJeNu.
Hdy6mupyert koMaHny Beiopams 6cé B yHKTe @pasmenmayusi.

HuBepTnpoBaTth ¢pparMeHTaANHIO

JanHas BO3MOXXHOCTH IIO3BOJISIET WHBEPTUPOBATH (hparMeHTalHio (BHIAMMBIE
SJIEMEHTHl CTAHOBATCS HEBHIMMBIMH M, HA00OPOT, HEBUAWUMBIC DIIEMEHTHI CTaHOBSTCS
BUANMBIMA). [lyOmupyeT koManny HMugepmupogams B IyHKTe Dpacmenmayus.

CKpLITL BbIJICJICHHbIC 3JICMCHTBI

JauHast BO3MOKHOCTB ITO3BOJISICT C/ACIATh HEBUANMBIMH BBIACICHHBIC AICMCHTBL.
JyOmupyert koManay Yoarums u3 6bibpanHozo evioeieHHvle B TyHKTe DpacmeHmayus.

IToka3aTh TOIbKO Bbl/IeJI€eHHbIE 3J1€MEHTHI

JlaHHas BO3MOXXHOCTBb TO3BOJIACT YBHJIETh TOJBKO BBIACICHHBIC 3JEMEHTHI.
Hdy6mupyer xomanny Iloxazams monvko evioenenHoe B IyHKTe Dpazmenmayus.

KoMnoHeHTBI

Wuorna OpiBaeT ynoOHO CrpyNIIHPOBATh OTICIbHBIC YaCTH MOJEIH U TIPHCBOUTD
UM pacro3HaBaeMble UMEHaA, Takue Kak Konouna, O6esaska, Cenapamop v T.4. Jlanee Bbl
MoxeTe Haubonee MNOAXOMAMMM Ans ce0s crmocoboM  BbIOpaTh  JETalu-OTPE3KH,
OTHOCSIINECS, HanpuMep, K rpymmne 06ss3ka, u paboTath ¢ Heil. Takol HaOop Ha3bIBaeTCS
KOMIIOHEHTOM. J[J1s cOo3/1aHusl KOMIIOHEHTA HY>KHO ()parMEHTUPOBATh PaCUETHYIO MOAEID,
OCTaBUB BHIMMBIMH TOJNBKO T€ JETalli, KOTOPbIE HEOOXOIUMO BKIIOUYUTH B KOMIIOHEHT
(cM. nyHKT @Ppaemenmayus / Buibop). 3ateM B nuanore Komnonenmsl HaXaTb KHOIKY
Jlobasumv ¥ BBeCTH Ha3BaHHE BHOBL CO3/1aBacMOr0 KOMIIOHEHTa. Ecim kKoMmoHeHTa ¢
TaKUM HMEHEM YK€ CYIIECTBYET, Oy/eT BBIAAaHO COOTBETCTBYIOIIEE MIPEATI0KEHHUE.
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ACTPA-HOBA'2019

X

'e. KOMNOHEHTa C MMeHeM "KonoHHa" yie CyllecTByeT! 3aMeHuTb?
-

st ynameHusi KOMIIOHEHTa Halo BBIOpPAaTh €ro B CIIMCKE W HaXaTh KHOIKY
Yoanume.

= KomnoneHTbi [_ [3] x]

0baBuTE
2. OBe=Ka ﬂ;l

3. CemapaTop v
nanMTL |

MpenmeH. |
Mepesanncate |

3aKpeITE |

ICenapaTop

Ok I OTrMEHa |
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Jl06aBUTH y4acTOK

HoBlii yuacTok [ x|

Homep Hauana ydacTka I
HomMep koHUE yuacTke |2

"BCT&BHTb nocne yy4acTra:

IHauano CNMCKa V|

KoopauHaTe Hadans
5 ID— [l
W ID— [l
7 ID— [l
Ocu

oK | OTMeHE |

Jis o6GaBieHNs HOBOTO ydyacTKa BbIOEpUTE IYHKT [[06asums y4acmox B MEHIO
Peoaxmop. HoBblit ydacTok m00aBJsieTCsl MOCJIC aKTHBHOTO Y4YacTKa, a €CIIM aKTHBHBIN
Y4acTOK He BBIOpaH, TO B HA4YaJlo CIUCKa y4acTKoB. [Ipu noGaBiieHHH IEPBOTO y4acTka,
mpu  HEOOXOAMMOCTH, MOXHO 3aJaTh KOOpAMHATHI Havana yvactka B [CK B
COOTBETCTBYIOIIMX MOJISX PEAAKTHPOBAHHUS.

B ciyqae, eciu 3agaHbpl KOOPAWHAIMOHHEIE OCH, TO MOKHO BBIOPATh KOOPHHATHI
Hayaja B IIEPECEYCHUH KOOPIMHALIMOHHBIX oceil, HaxaB kHomky Ocu. Ecmmn
KOOpIMHAMOHHBIE OCH He 33/1aHbl, KHonKa Ocu HE aKTHBHA.

MNepeceyeHne KOOPOANHALIMOHHBIX OCEi [ x|

"KOOp,ﬂ,MHELLMOHHhIE ocK

IOCHUEIHbIe ;I
£ [] B x| o =~
OK I OTmMeHa |
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HoBbiii yuacTok E3 |l Hosuiii yuacrok [ x|

Homep Hauana yuacTka |2 Homep Hauana yuacTka |2
HomMep koHUE yuacTke |3 HaomMep koHUa YyuacTka |3

BcraeunTts nocne ydacrtea———— | BcraeunTts nocne YYACTEA!
[uactakhet (1-2) ~| [uactakhet (1-2) ~|
v BCTE8EWTE CpaspelBoM —— | v BCTEEWTE C paspeIEoM

b ID il % ID MM
e ID [l ' ID [l
Z ID M i ID M
[ KoopamMHaTe v KoopamMHaTe Ocu

oK | OTMeHE | oK | OTMeHE |

e Howmep nHayana yuacmxa — 1eJ0€ YUCIO OONbIIEe MM paBHOE | U MEHbIIEe WU
pPaBHOE HOMEPY INOCJIEIHEr0 BHYTPEHHETO y3ia. Eciu BHyTpeHHME y3IIbl OTCYTCTBYIOT, TO
HOMep Hadaja yJacTka OOJbIlle WX paBeH 1.

e Homep xonya yuwacmka — 1eJ0€ 4YUCIO OOJble WM paBHOE 1, HO MEHbIIE
HOMepa Hayaja yJacTKa.

Bcmasumv ¢ paspeiéom — onuus JUId BCTaBKM ydYacTKa C 3aJaHHBIMHU
KOOpJWuHaTaMu Ha4dajla y4vacTKa. HaHHaH OIIrsA OOCTYyIHaA IpH 21063.BJ'[CHI/II/I BTOpOIro "
MocJeyIonMX yJacTkoB. Ecinu otMedeH nmyHKT Koopounamsi, TO 3aai0TCs TII00ATbHBIE
KOOpIHMHATHl Hayaja ydyacTKa, €CIM HeT — TO 3aJafoTCs IMpUpAIleHHs Hadana HOBOTO
ydyacTKa OTHOCHTEIBHO BBIOPAaHHOIO ykKaszaTeldeM y3la . B ciaydae oTCyTcTBUA Yy3ia,
OTMEUYEHHOTO yKa3aTelleM BO3MOXKHO TOJBKO 3amxanne koopamHat B ['CK.

YJIaJIl/lTI) Y4acCToOK

IIpu BBIOOpe mnyHKTa YOamumb yuacmox B MEHW Pedaxmop ynanstoTcs
BBIJICJICHHBIE YYACTKH.
[epen ynaneHneM BeIIASTCS MPEAYIPEKICHUE:

ACTPA-HOBA'2023 E

o YAanuTb y4acToK Ne1?

Vnanenue ydacTKa TakyK€ BO3MOKHO C TIOMOIIBIO KJIaBUIIIH Del.
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H3MeHMTDH HANIpaBJ/IeHHE Y4acTKa

JlanHas ¢QyHKUMS TpenHa3HaueHa Ui W3MCHEHUS HAIPaBICHUS HyMepaluu
ydJacTka (Hampumep, yJacTok 1—2 mocie NpHUMeHeHHs 9TOi (yHKUUH OyIeT IMeTh HoMep
2—1, Taxke U3MEHUTCS HyMepalusl CEYeHHH, T.€. IOCTeIHee CeUeHHE CTaHEeT HYJIEBHIM).
st Bb130Ba 3TOH (QyHKIIMKM HEOOXOIMMO BBIICIIUTH YYaCTOK U BBIOpATh MYHKT M3MeHums
Hanpagienue yiacmxa B MeHI0 Peoaxmop.

OTpa?.PITb BBIJICJICHHBIC YYACTKH

BEKTOD HOPRA3AK NAOCKOCTH OTRAHEHHA

(03

Y

-

JanHas QyHKIUS npeqHa3HadeHa JUISL OTPaKEHMs BBIJEICHHBIX YYacCTKOB
OTHOCHTENIbHO IUIOCKOCTH C 3aJaHHBIMM KOMIIOHEHTaMH HopMmanu. [Ins BBI30Ba ITOM
(yHKIMM HEOOXOAWMO BBIIECIUTH HYXKHBIE YYAaCTKH, OTMETHUTh TOUKY, NMPUHAIEKALIYIO
IUIOCKOCTH OTPaKeHUs (CM. Bb10op yuacmkog), u BEIOpaTh MyHKT_Ompasumy ebloenentvle
vuacmxu ¢ menio Pedakmop. 3aTeM B NOSBUBLIEMCS UAJIOTe CIEAYET 3aaTh KOMIIOHEHTSI
HOpMaiu u Haxatb OK.

HepeMecTI/ITL BBIACJICHHBIC YHACTKHA

lle peHoc Pz|

Bexrtop nepeHoca

Hannas ¢yHKUMA @penHa3HaueHa Ul IepeHoca Ha 3aJaHHbIl  BEKTOp
BBIICNICHHBIX Y4YacTKoB. JIs BBI30Ba 3TOH (YHKIMM HEOOXOAWMO BBIICIHTH HY)KHBIC
y4acTKU U BBIOpaTb IYHKT [lepemecmumbv evidenenuvie yuyacmku B MeHIO Pedakmop.
3aTeM B MOSBHBIIEMCS AHAIOTe CIEAYeT 3aaTh HyKHbIE KOMIIOHEHTHI BEKTOPa MEpeHoca
n HaxaTb OK.
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HOBepHyTL BBIACJICHHBIC YIACTKHA

Mogopor g|

Yrfkl NOBOpaTa BOKAYT B33050H TOUKH
Bokpur ocu® | 30 rpaq

Bokpyr ooy | B0 rpag

Bokpyr ocwZ O rpan

[ Ok [ Oriena ]

Jannas (yHKOUs mpelHasHadeHa AT MOBOPOTa Ha 3aIaHHBIC YTIBI BOKPYT
KOOPJMHATHBIX OCell BBIIENCHHBIX y4acTKOB. s BbI30Ba 3TOH (YHKIMU HEOOXOJUMO
BBIIEINTh HY’KHBIE YYaCTKHM, OTMETHTh TOUKY, BOKPYI KOTOPOH OyIeT OCYMIECTBIATHCS
HOBOPOT (cM. BrIOOp y4acTkoB), u BBIOpaTh MYHKT [logepnymb gvldeneHHble y4acmKu B
MeHI0 Pedaxmop. 3aTeM B IOSIBUBLIEMCS AUAJIOTE CIELYET 3a1aTh HYXKHBIE YIJIbl U HaXKaTb
OK.

BeraButh y3ea

BcTaBka y3ma B BeIIETICHHOE cedeHHUe (T.e. pa30MeHue BBIAEIEHHOTO y4acTKa Ha
JIBa MapKHUPOBAHHBIM CEYEHUEM).

Yaanuts y3en

VrnaneHue BBIIENCHHOTO Y37a COSIUHCHHS O8yX YYacTKOB (T.e. BMECTO IBYX
Y4YacTKOB 00pa3yeTcsi OJI1H).

HN3meHHTH HOMeEP y371a

V3meHeHne HOMepa y3ia, MOMEYEHHOrO yKasaTeneM cedeHus. V3meHeHne
HYMEpaluu y3J0B CXEMbl MOXET MOHAJO00MTHCS NPU JOOABICHHH B 3aJIaHHYIO CXEMY
JOTIOJHUTENIBHBIX YYACTKOB, CIIMSHUN HECKOIBKHX CXEM B OJHY H T. II.

HN3meHuTH KOOPAMHATHI MOAEIH

KoopawnHarb ceuenns B TCK m

BHEYEHMA KOOpOMHAET

711 1

Y |-8150 MM

Z IMDD M
Ok | OTrMeHa
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HIIH HM3MEHEHHsSI TJI00aIbHBIX KOOpAWHAT BCEX CeUeHUH MOACIN 3aJarTCA
riaobanabHbIE KOOpANHATBI CE€YCHHs, OTMEYCHHOI'0 YKas3aTCJICM. KOOp}],I/IHaTI:I OCTaJIbHBIX
CeUCHUH MOJICIIN IMCPECYUTBIBAIOTCA aBTOMATHYCCKH.

Caenatb y3es BHYTPEHHUM

Jlenaet MapKHpPOBAaHHBINA y3ell BHYTPEHHHM, T.€. €r0 HOMep OyIeT MEHBIIE HIIH
paBeH Homepy nociedne2o snympenne2o ysia (eMm. nuanor Obwue oannble).

Homep yana

[ kK l l OTtrMeHa

Eciu B cxeme y3€1 € 3aJaHHbIM HOMEPOM YK€ CYIIECTBYET, 6yIIGT BbIAAaHO

npeAyHpexICHUE:
ACTPA-HOBA'2011

5 ¥3en ¢ AaHHBIM HOMEPOM Yike CyLLecTEyeT!
L) MEOAOMKATE?

(e I = ]
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BceraBuThb y3ei B nepecedeHue

Jannass ¢yHKOWs npeaHa3HadeHa IUIsl BCTAaBKM Y3J7a B IepecedeHHe IBYX
9J1eMeHTOB. JIJIsl BCTaBKM y37a B IlepeceueHre Haao Mepeitu B pexuM Pedakmuposanue
o7eMenmog, BHIOpaTh IpH TOMOIIM MBIIIM HYXXHBIE JJIEMEHTHL. B ciydae, ecim,
BEIOpaHHBIE JIEMEHTHI TIePeCceKaloTCs nyHkm Bcemasumy y3en 6 nepeceuenue CTaHOBUTCS
AKTHBHBIM.

MPEMNPOUECCOP 3
= »
i
P
u
ACTPA-ADC (201212)
MPEMPOLECCOP .
1 4 L
b
£ =X
ACTPA-ADC (201212)
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KonupoBath pparmMeHT (3KCHOPT NPOEKTOB)

DTOT MyHKT NMpeAHa3HAYeH AJIsi KOMUPOBaHMUsI (pparMeHToB (BBIOpaHHOrO Habopa
Y4YacTKOB) pac4éTHOM Mojenu B Oydep oOMeHa A AajdbHEHIIEH BCTABKH B TEKYLIHH HIIH
Ipyroi mpoekt. Takum 00pa3oM, MOXKHO CO3[IaBaTh MPOEKT U3 ()pParMEeHTOB paHee yiKe
CO3/IaHHBIX PACYCTHBIX CXCM.

Ilepen KOMMPOBAaHHEM HEOOXOAMMO BBIICIUTh HYXKHBIC YYaCTKH B PEXKHUME
Buibop oemaneti vin Bvibop yuacmkos W Ha3HAYNTH 0a30BbIN y3e (MIOCTABUTh yKa3aTellb
CeUYCHUs] B y3ell). B ciiyyae OTCYTCTBHSI BBIJCJICHHBIX YYacTKOB YKA3aHHBIA MYHKT HE
aktuBeH. Ecmun He BblOpaH 0a30BBI  y3ed, TO BBIIACTCS COOTBETCTBYIOIICE
MpeAynpexICHHUE.

ACTPA-HOBA'2017 &[x]
He BEIGpAH BAZ0BEIA yaen!

BeraButh pparmMeHT (MMIOPT NPOEKTOB)

Bcraeka

OEbedMHATE Y3iEl B CAYYaE COBNALEHMA
BoTaEuTE C paspeIEoM
[PHPAELWEHMA Y503 BCTAEKH

Moocui [0 Fibd
MNoocuy |0 ]

Mooz (159 ik

T paHCPopHalm“a

(#) Her
() NosepHyTe
() OTpasure

OTOT NMyHKT NpeJHa3HayeH ISl BCTaBKH ()ParMEHTOB pPacyeTHOH MOJENH u3
Oydepa. B ciydae nobaieHus hparMeHra K yxe CyIIECTBYIOMIEI MOIEIH TIepe ] BCTaBKOI
u3 Oyepa He0OX0AUMO BBIOPATH y3€J BCTABKH.

ITocne omeparuy BCTaBKH, 0a30BBIA y3eN, Ha3HAYEHHBIH Iepe]] KOIMMPOBAaHUEM,
OyZIer MMeTh TOT K€ HOMEp, YTO M BBIOpPAHHBIH y3el BCTaBKHU (€CIH OCYIIECTBISETCS
BCTaBKa 0€3 pa3phblBa).
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B ciy4ae coBnasieHusi KOOPMHAT CYIICCTBYIOIIUX Y3JI0B C BCTABISICMBIMU OyJIET
BBIJIaH 3a1poc 00 00bEAMHEHUH JaHHbBIX Y3JI0B B OJIUH.

CymecTBYIOT BO3MOXKHOCTH BCTaBKH C Pa3pblBOM UM TpaHchopManuen
(TIOBOPOTOM HJTH OTPaKEHHEM).

Ecnmu mocTaBuUTh (IaXKOK HANpOTHB IyHKTa OOvedunsmv y3abl 8 caydae
cosnadenus, TO BCe Y3IIbl C OAMHAKOBBIMH KOOPAMHATaMH IOCJIE BCTaBKU OyIyT MMETbH
OJIMH HOMEp, MHa4Ye OJIMH HOMep Oy/leT UMETh TOJILKO y3eJl BCTaBKH (B Cllyyae BCTaBKH 0e3
paspsiBa).

Jnst Toro 4toObl BCTaBUTH C Pa3pblBOM, HANO IMOCTaBUTH (PIakOK HANpPOTHUB

COOTBETCTBYIOIIEr0 IIyHKTAa. 3areM CJEAyeT BBECTH MPHPAIICHHE Yy371a BCTABKU
OTHOCHUTENILHO 0a30BOT0 y37a.

Becrapka E|

O&LEaMHATE Y3bl B CNYYAE COBMELEHHA
[] Beraeures ¢ paspeisom

MpupawenHa ysn1a BCTaBKM
Noacui |0 Fk

Moocuy |0 ]

Noocwz |0 (i)

TpaHceopraaLMa

) Her
(%) NosepHyTE:
() Otpasure

Yrnel noBopoTa BOKPYC Ga3080r0 4303

Bokpyr oon i |0 QED
Bokpyr ook |0 rma
Bokpyr ocuz |30 (i)

Jnst  ocymiecTBieHHs TMOBOPOTa MpU BCTAaBKE B CIHUCKe Ipancpopmayus

He00X0IUMO BbIOpaTh NMyHKT [lo6epHymb, 3aTeM cielyeT 3aJaTh YIJbl IOBOPOTa BOKPYT
OCeH.
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O fEEAHATE Y3kl B cAY4as CoBNIaEHHA
[] Betagums ¢ paspeisan

MPHPALEHHA Y313 BCTIERH
Moacws |0 ]
Moocu’y |0 Pt
MNoocuZ |0 M

T paHChopMaLua

() Her
() Noseprutes
(=) Orpasus

B EKTOp HOPMAKW NADCKOCTH OTPa#EHHA
# 0
o1
Z |0

Jis oCyInecTBIEHHMsS OTpaXXEHHs INpHU BCTaBKE B CIHUCKe Tpancgopmayus
HEOOXOAUMO BBIOpPaTh MYyHKT Ompasumb W 33JaTh KOMIIOHEHTHl HOPMAalM IUIOCKOCTH
OTpPaKEHHSI.

OTMeTuTH UACHTUYHbIC 3JICMECHTbI

Ommemums udenmuynvle d1eMeHmsbl — BBIICTUTH dJIEMEHTHI, JaHHBIE KOTOPBIX
MTOJTHOCTBIO COBNAJAIOT C JAHHBIMH BBIOPAHHOrO 3jeMeHTa. J[aHHBIH NMYHKT aKTHBEH B
peKMME pEeJaKTUPOBAaHHWS DJIEMEHTOB M TONBKO B TOM Clydae, Korja BbIOpaH
€/IMHCTBEHHBIH 3JIEMEHT.

OTMeTHUTH BCe JIEMEHTHI TOI'0 Ke THIA
Ommemumu 6ce 31eMeHmbl MO20 JHce MUNA — BBIACIIUTD 3JIEMCHTBI, TUII KOTOPBIX
COBIIAZIACT C TUIIOM BI:I6paHHOFO OJICMCHTA.

JlaHHBIN MyHKT aKTUBEH B PEKUME PEIAKTUPOBAHMS 3JIEMEHTOB M TOJIBKO B TOM
Cllydae, KOT/ia BEIOpaH e€IMHCTBCHHBIH 37IeMEHT.
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Konunposars cBoiicTBa

= Konuposanue caoiicre - 0| x|

= |7 Tpy6a -
a2 Hapw{Hbm ,El,b‘laMETp —
v
[0onycK Ha YTOHEHWE CTEHKM
ToNWMHA U30NALMK
MoroHHBIA BeC MaTepwana
MoroHHbIA BEC NPOAYKTa
MOrOHHBIH BEC M30MALMMW
PacnpeneneHHan Harpy3sxka no ocu X
PacnpeneneHHan Harpy3ka no ock 'Y
PacnpenenerHan Harpyska no ocw £
MOrOHHBIA MOMEHT MO Z OT HEPaBHOMEPHOMO Npo
ABTOMPETUPOBaHWE
[JasneHue asTodpeTUpoBaHKA
=8 |7 MaTepuan

[ HAT MaTepwan ws BO -

H E = wmam ..

“| | »
OK | OTMeHa |

KommmpoBanue cBOWCTB — MEPEHOC CBOMCTB C BBIACIECHHOTO DJIEMEHTa Ha ApyTHe
JIEMEHTHL. [l 3TOro HeoOX0UMO B pexkUMe Pedakmuposanus 1emenmog OTMETUTh Ha
MOJIETIH DJIEMEHT-HCTOYHHK, 3aTeM BBIOpaTh MYHKT Konuposamuv ceoticmea B MEHIO

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
|

Pedaxmop Wiy HaXkaTb COOTBETCTBYIOILYIO MTUKTOTPaMMy Ha IaHEJI UHCTPYMEHTOB
Pedaxmop. Kypcop MbIIM MpH 3TOM TPHUMET BUJI METENOYKH. 3aTeM HaKaTUEeM JICBOH
KJIQBUILIU MBIIIA WM PAMKOW BBIOpPATh TE€ DJIEMEHTHI, HA KOTOpBIC CJIECAYET MEPEHECTH
CBOJCTBa C paHee BEIOPAHHOTO JIEMEHTA.

B cnyyae, ecnu 3J€MEHT-UCTOYHUK MpEACTABIAET co00il neTanb (Tpyda, OTBOJ,
apMmarypa, IMepexoll, KOMIICHCATOp, HEKOJIbIIEBOC CEYCHHE) IOMOJIHUTENHEHO IOSBHTCS
nuanor Konupoeauue ceoticmg, B KOTOPOM HYKHO OTMETHUThH (PIakkOM HEOOXOIUMBIE
MYHKTBL. BBIOOp HY>KHBIX MyHKTOB IMO3BOJISIET CKOMTMPOBATh CBOMCTBA 3JIEMEHTA.
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BcTaBuTh aerajin

Tpyba

Mepexon

ApmaTypa
KomneHcaTop
Hexonbliesoe ce4eHne
WCECTKMIA 3NEMEHT

Bpe3zaTb nepexon
BpesaTe apMaTypy
BpesaTb KOMNEHCATOP

QOTBOA
TpOHHUK-OETaNk
M(ECTKaA BCTaBKa

F B8Z¢ [REZTD

[lyHKkT npenHa3HaueH Ui BCTaBKM TaKHX JieTajeld, Kak: TpyOa, mepexo,
apMaTypa, KOMIIEHCATOp, HEKOJIBIEBOE CEUEeHHE, JKECTKUI 3JIeMEHT, OTBOJ M TPOWHHK H
JNOCTYNIEH B pexXuMe Beibop demaneti. JIns BCTaBKM JeTaqd HEOOXOJUMO YKa3aTh
cedeHne/y3el, B KOTOpoe OHa Oy/eT BCTaBJICHA.

Ilp BcTaBKe TpyOBI, HEpexoa, apMaTypbl, KOMIICHCATOPa, HEKOJIBLIEBOTO
CedeHHs], XECTKOTO >IEMEHTa JIMHA BCTaBIIEMOH IeTalH ONpeNeNseTcs II0 AeTall,
MIPUXOJSLIEH B cedueHue, U yKa3aHHOM nepes BcTaBkod. Kpome Toro, mpu BCTaBke feTanu
BBIMICTICPEYHCIICHHBIX THIIOB B y3€l, OHa OymeT BCTaBlIeHa CO CTOPOHBI TOH AeTany,
MIPUXOSIIEH B y3el, KOTOopask BRIOpaHa mepe]] BCTaBKOM.

Ilpm BcTaBKE TPYOBI MEXIy OIEMEHTAMH, pPa3[elIeHHBIMA OTMEUCHHBIM
CEYCHHEM, 0 YMOIYAHHUIO, BCTABISAETCS TPyOa TAKOro e COPTaMEHTa, YTO M COCEHHHE
TpyObl, a JUIMHA BCTABIACMOTO JJICMEHTa paBHA JJIMHE [ETajld, BHIOPaHHOH mepex
BCTaBKOH. B ciydJae ecnmm Ha ydacTke OTCYTCTBYIOT TPYOBI M OTBOJBI, IpEIJIaracTcs
BbIOpaTh COPTaMEHT TPyOb! U3 0a3bl JaHHBIX (CM. Takxke baswul 0anHbix no mpyoam,).

IMpu Bpeske mepexoma, apMaTyphl WM KOMIEHCATOpa B MOSBHUBIIEMCS JHAIOTe
cllelyeT 3aJaTh AJIMHBI Bpe3acMOW AeTalu, a TakkKe OCTalbHble Mapamerpsl. IIpu Bpeske
JeTaIN TEOMETPHUS OCEBOH JIMHUH TPYOOIIPOBOIA HE H3MEHSIETCS, a CepeIiHa BCTaBIIEeMON
JieTall pacloiaraercss B CEUEHUM, OTMEUEHHOM MapkepoM. Ilocie Bpesku apmarypbl
CedeHHe OTMEYCHHOE YKa3aTelleM, COXpaHAeTCS JUI1 BO3MOXHOH BCTaBKH OIIOPHOU
KOHCTPYKLIMM B HETO.
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Mepexon &
. P —
T OBmerc BMza KonnenTpmMus. . .

H &EecrrooTni B Hapy=asmi maMeTp
Ha msrmb =oxpyr X'|0 xH*M/pan Hawaik HERE 0 hta 4
Ha wmsrmb moxpyr Y'|0 xH*mM/pan KoneuHnnt ] MM
Ha KpydueHMES 0 kH*M/pan | |H Tompra cTeHKM
Ha pacTaxeHMe 0] xH/mM HawanbHas o T
Ha cmoemr oo X' o KH/mM KoneuHas 0 %3
Ha cnoeur mo Y' ] xH/M | |H ¥ToHEHMEe CTEHEM
¥rom nosopoTa goxs0 Tpanm Muuycosrnt monyck |0 554
IbderTHERAT mmomar O M~2 TexHnogormeEeckas 1|0 p 5151
MpeneapUTenbHEE HE 0 M Npmbaska Ha Kopp(0 M

HEBec CropocTe BHyTpex]( ma/ Ton
MaTepMarta ) xH ToimpiHa MSCoISIEoL | e
M= omAnrm o kH | |H OpogyrTa
IpooyKTa o KH MaTepmrana o ®H

H HononsmrensHas pac Msomaim o KH

H BonycoraeMue nepeMe IpogykTa (1] KH
MuamMeTp KomyXa msc( MM H HonomrHMTenbHAA B
Bubop us BJI[ > Bubop us BJ >

0 Dpoeepra yoToMwin
oK | OT1MenHa | (6] 9 | OTreEHa |

HBec
MaTepmana o] ®H
M= omxaLurmd 0] KH
MpoAyKTa ) xH

H Oononmmrentraa pac
YueT WTOKAa Her
H Oeonyoxaerme =HATpys

Cira o] KH
MoMeHT 0] M
OmaMeTp KoEyXa HSc 0 M
Butop us5 BI >

Ok | OTtMeHa |

Ipu BcraBke / Bpeske mepexoza (apMarypsl) OyIeT MoKas3aH Auajor Uil BEIOopa
NOAXOAALIEr0 COPTaMEHTa U3 paHee 3aJaHHBIX AETalel, €CIIM TaKOBbIe UMEIOTCS. MOKHO
BbIOpATh CyIECTBYIOIUM COPTAMEHT, WU 3aaTh HOBBIH
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oaxoaALIKME Nepexoabl [ %]

325 x 16, 273 x 11 rme, L = 500 pma

OTBOI

JlaHHBIA TYHKT NpeaHa3HauyeH JUisi BCTaBKH OTBoja (THOA, KOJEHA) 3alaHHOTO
paauyca B cedeHue/y3en, B KOTOPOM CXOAATCS JBE TPYObl, HE JIeKallue Ha OHOM IpsSMOi
(Touka m3IOMa). MecTo BCTaBKM OTBOAA BHIOMpAETCS NP MOMOIIM YKa3aTellsl CEeueHHS.
3amaBaeMble MapaMeTpbl OTBOJA 3aBHCAT OT OTPAcieBOil BETBU U BBIOPAHHOTO
HOPMAaTHBHOTO JJOKYMEHTA.

Orsog =

B/ Xapakrepuctuku oTBoga

F‘a.umyc 350 M

HET .

Haqaanaﬂ 3MNHUNTUYHOCTh %
HCe4eHue

HapyskHbiit guameTp 108 MM
TonuwHa CTEHKK 12 MM
[omnyck Ha yTOHEHHE 0 MM
TonWyHa M30NALMK 0 MM

BHMeroHHLI BeC

Matepuana 0.2787026 kH/Mm
W3onayum 0 kH/M
MpogykTa 0 KHM
CyMmapHbIi 0.3065729 KHM
M AononHuTenksHaA pacnpeaeneHHas Harpyska
BreiGop uz B >
Orriena

OTBOI ¢ YyKa3aHHBIM TOJB30BATEIEM pPAJUyCOM BIIUCHIBACTCS B  Yrod,
00pa30oBaHHBIA JETATSIMH OT TOYKH H3JI0Ma J0 ONMKAHIINX 3aJaHHBIX IOJIb30BATEIEM
ceuenuii. Ilonp30oBaTenh MPH 3TOM He 3ajJ]aeT CeYEeHHs] KOHIIOB OTBOJAA — OHH
BBIUUCIISIOTCS IPOTPAMMHO.

[Ipumedanue: Ui BCTaBKM OTBOAA HEOOXOIMMO, YTOObI OH “‘BIUCHIBAIICS™ B
YroJl, U CEYCHHUS KOHIIOB BCTaBISIEMOTO OTBOJA HE BBIXOJWJIM 3a TPaHMIBI JAeTaneit
CXOJSIIMXCS B ceueHun/y3me. [Ipu 3ToM JomycKaeTes, 9To MpU BCTaBKE OTBOJA UM OYIyT
TTOTJIONIEHBI IETAJIH, CXOISIINECS B CCUCHHH, B KOTOPOE BCTABJISCTCS] OTBOJI.

Cwm. taxxe [lanens 6s00a, 3aknaaka Jemanu, Omeoo, baza danuvix no omeodam

IIpumep 3amanust oTBOA:

1. Tpebyercst BcTaBUTh OTBOJ paauycoM 350 MM Ha ywactke 1-2 B “yron”,
0003Ha4YeHHBIH ceueHneM 2, U oOpa3oBaHHbI aetansmu 1-2 u 2-3 ¢ gmHamu o 1000
MM. CeueHue 2 sBIS€TCSA TOUKON U3I0MA.

172 HUILI Cra/lnO



Mento Penakrop

MNFENFOLECCOR

2. BribupaeM Touky m3ioMa (ceyeHue 2) ¢ MOMOIIbI0 KHOIKU Bvibop demanet
wiu Buiboop ceuenuil (“nipuuen’) Ha aHeIH UHCTPYMEHTOB Hasueayus.

MPEMPOLECCOP N
s
J.Ji.d
)
1 e <09
LG
eI
[
-"-\.
Y
-3

3. 3amaeM XapaKTepPHCTHKU OTBOJA C IIOMOIIbIO KHONKH Bcmasums omeod Ha
naHenu Pedaxmop Wiv, UCNONB3Ys MyHKT Bemasums 0meod B MeHIo Penakrop.

Oteog x

B XapakTepucTUKH oTEoAa |
Paawyc 350 1M
[lonu guameTpa Ana paguyca Het 5
HavansHas 3snaunTuyHocTs 0 %
HCevenue
Hapy#Hbi gnameTp 108 MM
TonuwwHa cTeHKH 12 MM
OMyCK Ha yToHeHe 0 MM
TonwuHa N3oNaLMn 0 MM
HMNoroHHEIH BEC
MaTepwana 0.2787026 KH/m
V3onaymumn 0 KH/m
MpogykTa 0 KH/M
CymMmapHeIi 0.3065729 kH/M
H OononHutensHan pacnpeaeneHHan Harpyska
Ehlﬁup ws B >>
OThiena
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4. IIpu BiMCBIBaHUH OTBOJAA B “yrox” oOpa3yercsi HOBas KpHBOJIUHEWHAS AeTalh
— 0TBOJ 2—3.

NPENPOUECCOP 1
oo™
-~ -%’ ’
JRMAAL
%, &
2
G5p~ .4
v
-2

Taxke BO3MOXKHO BCTaBJISITH OTBOJ OJHOTO COpPTaMeHTa (AMaMeTp, TOJIIMHA
CTCHKH, PaJInyC, SJUTUITUIHOCTD) B TPYIITY CEUCHHUN B pexxuMe Bovibop ceuenuil.

PaccmoTpuM moipoOHee mosist ¥ JUajioru B okae Omeod.

ITpu 3agaHuu geTanu uepe3 MeHIO Pedaxkmop WIM HpU BbIOOPE MUKTOIPaMMBbL
Omeoo ( cm. Puc. 5.1) Ha maHemu WHCTPYMEHTOB OTKPOETCS JHAIOrOBOE OKHO JUIS
BcraBku oTBona (cm. Puc. 12.1)

Pacuer Pesynetater Bug Okno 7

o= | e

| @] 1- 2 [rpy Beraeute -:TE-:-,qn

H XapaKTepUCTHKM OTEOOA
Pagye ____ ERX
[Honu guameTtpa AnA pagnyca Oa
HauankHasa snnUNTUYHOC T 0 %
HCe4eHune
Hapy#HbIil AnameTtp 108 MM
TonuwwHa cTeHKK 12 MM
[Honyck Ha yToHeHue 0 MM
TonuwHa usonaLumu 0 MK
H NoroHHbIl Bec
IMaTtepuana 0.2787026 KH/Mm
Vzonaumm 0 KH/Mm
MpoaykTa 0 KH/m
CyMmapHbIi 0.3065729 kH/m
H JononHuTensHanA pacnpeAeneHHan Harpyska
Beibop uz 60 ==
OTmeHa

Puc. 12.1. Becmaska omeooa

e Xapaxmepucmuku omeooa — 3aJJaHUE XapaKTEpPUCTUK OTBoja. Buj myHkra
3aBHCHT OT MCIIOJIB3YEMBIX HOPM pacuéra (cM. Takke Qowue dantbie, MEHIO [annbie):
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e Paduyc — paauyc OTBOJA, MOJIOKHUTENBHOE JACHCTBUTENILHOE YUCIO. Pamnyc
MOJKET 3a/1aBaThCs KaK B MM (CM), TaK U B JIOJISIX HAPY)KHOTO JHAMETpa OTBOJA (CM. MEHIO
Peoaxmop, nyakt Omeoo);

e Jlonu ouamempa Ona paduyca — TEPEKIoYaTellb eIuHNAL u3mMepenus. Eciu
BEIOpaH mapametp a TO, paAnyc OTBOJA MOXKHO 3aaThb B JOJSIX HAPY)KHOTO AWAMETpa
oTBoja. Hampumep, eciu Hapy»XHBIA THaMeTp cedeHus oTBoaa paBeH 100 MM, TO 3a/1aB B
nosie Paouyc paBHbIM 5-Tu (Oe3pa3MepHas BEIMUYHHA), MOJYYUM PaJnyC OTBOJA PaBHbBII
500 MM. DTO moJe JOCTYMHO TONHKO B MOMEHT MEPBOHAYAILHOTO 3aJaHusl OTBOJA, MPH
JATbHEHIIIeM peaKTUPOBAHUU PaJNyC 0TBO/IA OyIeT 0TOOpaKaThbesi B MM (CM).

OcranbHble TMapaMeTpbl IyHKTa Xapakmepucmuku Omeooa 3aBUCAT OT
BBIOpAaHHBIX HOPM pacyéra:

OBLMe JaHHEIE PACYETHOM CHEMEI

Dwme aaHHbe O npoerte... Mapamerper  Cedicruka  JuH. pacuéTe

Horep nocneaHero BHYTpeHHErD ysna | 4000

Hopmel pacseta | ACTPA-CYANPOM (PSP 4322-65) ~
ACTPA-AIC MHA3 [ £)

ACTPA-TAC (P 10-24

ACTPA-HEPTEXMM [PTH 38.001-34)

ACTPA-HEPTEXMM (TOCT 32388-2013)

ACTPA-TENNOCETh [PA 10-400-01)

Kol ACTPA-TENNOCE TR (MOCT P 55596-2013)
ACTPA-MAMACTP (CHUM 2 05 06-85)
ACTPA-MAMMCTP (TN 36.13330.2012)
ACTPA-MAMMCTP [TOCT P E5389-2014)
ACTPA-MAMMCTP [FOCT P E5390-2014)
ACTPA-CEI (FOCT P 55600-2013)
ACTPA-CEIL (PILPTH 26-01-44-75)
ACTPA-CYONPOM (PSP, 4322-86)

Twun Tpydionposoga

ok OTera

ACTPA-A3C (ITHAD TI'-7-002-86), ACTPA-TIC (PJ 10-249-98 ), ACTPA-
HE®TEXHM (PTM 38.001-94), ACTPA-HE®TEXHM (I'OCT 32388-2013), ACTPA-
CYJITPOM (PSP 4322-86).

H XapaKTepHCTUKW oTBOAA

Panuyc 350 M

[Lonu guameTpa AnA paguyca Het

HavanbHan 3nnunTu4HoCTL ] %
H

HNoroHHEIA BEC
tH AononHuTensHan pacnpeAeneHHan Harpyska

Bei6op us B ==
oK. Otriena
o  Hauanvnas saiunmuunocmo — 3HAUYEHHME HAYaJbHOH SIIMITUYHOCTHU

CCUYCHMU KpHBOHHHeﬁHOﬁ pr6I>I B %, )IeﬁCTBHTeJ'II:HOC HCOTPULIATCIIBHOC YUCJIO.
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ACTPA-HE®TEXHM (I'OCT 32388-2013), ACTPA-TEIIVIOCETb (PJ 10-

400-01 u T'OCT P 55596-2013), ACTPA-MATHCTP (IOCT 55989-2014 u TOCT 55990-
2014), ACTPA-CBJ[ (TOCT P 55600-2013).

176

Tun omsooa — napaMeTp 3aBUCHUT OT HOPMATHBHBIX TOKYMCHTOB

B Xar I oTEOAa

Panuyc 0 MM
ONK ArameTpa ANA paguyca Het

Tun oTBOAA THYTbIE 11 KpYTONU3OTHYTbIE
HauanbHan 3nnunTHYHOCTh %
TN CThIKOBKK Ha ceapke

H(Ce4eHnue
HapyskHblit grameTp 108 MM
TonwMHa CTEHKM 12 MM
MuHycoBBIA AONYCK HA TONLWMHY CTEHKW 0 MM
TexHonornyeckan npubaska 1] MM
Mpubaska Ha Koppo3uo 0 MM
CKopocTb KOppo3ui 0 nMmrog
TonuwHa M3onNALum 0 MM

B MeroHHLIA BeC
MaTepuana 0.2787026 KH/M
WM3onagum 1] KHI/M
MponykTa 0 kH/Mm
CymmapHbIit 0.3065729 kH/M
H AononHutenksHan pacnpegerneHHas Harpyska

BriGopua EQ ==

| (OrreHa

ACTPA-HE®TEXHM (I'OCT 32388-2013),

(I'OCT P 55596-2013):

H|Xapakrepuctuku otBoaa

Ha4aneHas annunTM4HOC T

TN CTBIKOBKK

H|Ce4eHue

Hapy#Hbiii quameTp

LWramnc

© YrMOM CKOCa MeHblie UMW paBHeIM 22.5 rpag,

ACTPA-TEIIIOCETH

co wBamu B
LtamnocBapHkIe ¢o CBAPHBIMM WBAMK N0 HEWTpa

m

T'nymoie u kpymousoenymuie;

[TonwyHa CTEeHKN 12 [
MUHYCOBBIA [OMYCK HA TOMWWWMHY CTEHKN 0 21
TexHonornyeckan npubaeka 1] MM
MpnGaska Ha koppoaiio 0 [
CkopocTe Koppo3uu 0 mmirog
[TonwwHa n3enALmm 0 MM
MoroHHEIM BeC

Matepnana 02787026 KH/M
Nannarim n e

Cexmopnvle ¢ yenom ckoca menvuie uiu pasuvim 22.5 epaod;
LImamnoceapHule co C8aAPHBLIMU UBAMU 8 NIOCKOCMU KPUBU3HDL,
LImamnoceapusvie co ceapHvimu weamu no HeUMparbHOU TUHUU,

EHOW NIMHWK
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ACTPA-TEIIVIOCETb (P 10-400-01):

H/XapakTepucTukmn otBoga

Panwnyc 0 MM g
[onu grameTpa ana paguyca Het
1N 0TB0AA [HyTBIA, C-C [m]
H|CeueHne HYTBIW, C-C

Hapys#Heii guameTp
TonWMHa CTEHKK
[onyck Ha yToHeHve
TonwmHa U30MALMK
BH[NoroHHEIA BEC

FHYTRIA, c-ch
CeKTopHBIiA, c-¢
Lramnoce. WoE B Nn., ¢-¢
Liramnoce. woe B nN., ch-ch

Matepuana LWramnoce. woe B NN, c-¢p
W3onauun Lramnoce. Woe U3 nn., c-¢
MpoaykTa . WOB M3 nn., th-cp
CymmapHbIi

M /QononHuTenksHas pacnpeneneHHan Harpy
Bribop uz B0, >

e  [Hymuli, c-c — THyTble U KPYTOM3OTHYTHIE, CTHIKOBKA C TpyOamu Ha

CBapKe;

e [nymuli, ¢-¢p — THyTBIe U KPYTOM30THYTbHIE, CTHIKOBKA C TpyOamu Ha
¢nannax;

e [Hymuvui, c-¢) — THyTblE U KPYTOU3OTHYThIC, CTHIKOBKA Ha CBApKE M Ha
(hnanmax;

e CexmopHuiil, c-c — CEKTOpPHbIE HOPMAJIM30BaHHbIE, CTBIKOBKA C TPyOaMu
Ha CBapKe;

e [IImamnocs., wiog 8 ni., c-c — ITaMIIOCBAPHBIC CO IBAMHU B INIOCKOCTH
KPUBH3HBI, CTBIKOBKA C Tpy0amMu Ha CBapKe;

o [llmamnocs., wiog @ ni., (h-¢p — MTAMIIOCBAPHBIEC CO IIBAMH B TUNIOCKOCTH
KPUBH3HBI, CTBIKOBKA C TpyOamMu Ha (IiaHIax;

o [llmamnocs., wioé ¢ ni., c-¢) — MTaMIOCBapHbIE CO MIBAMH B TUIOCKOCTH
KPHMBHU3HBI, CTHIKOBKA C TPyOaMu Ha CBapKe U Ha (IiaHIax;

e [llmamnoce., wo6 u3 ni., c-C — LITAMIOCBAPHBIC CO IIBAMH W3
IIOCKOCTH KPUBU3HBI, CTHIKOBKA C TPyOaMu Ha CBapKe;

o [llmamnoce., woé u3 ni., ¢h-¢p — NITAMIIOCBApHBIE CO LIBAMU H3
IJIOCKOCTH KPUBU3HbI, CTHIKOBKA C TPyOaMu Ha (aHIax;

e [llmamnoce., w08 u3 ni., c-¢p — LITAMIOCBapHbIC CO IIBAMH H3
IUIOCKOCTH KPUBU3HbI, CTHIKOBKA C TPyOaMK Ha CBapke U Ha (iaHIax.

ACTPA-MATHCTP (TOCT 55989-2014 u I'OCT 55990-2014):

o XonoowozcHymoiii,

e lpyeoii.

ACTPA-CBJ (T'OCT P 55600-2013):

®  CHymublil, He OMNYWeH bl — OTBOM, COTHYTBIH U3 MIPSIMOI TPYyOHI;

®  Opyeoii — OTBOJIbI OCTAJILHBIX THIIOB.

o Tun cmuvikogku 0omeooa — KOHCTPYKIHMS CTHIKa OTBOZAA C NPHMBIKAIOIIMMH K

Hemy gaeransmu. 3anaéres s ACTPA-HE®TEXHM (I'OCT 32388-2013), ACTPA-
TEIUIOCETB (I'OCT P 55596-2013). \ns ACTPA-TEIVIOCETb (P 10-400-01) tun
CTBIKOBKH OTBO/Ia YUTEH B napamerpe Tun omsooa.

e Ha ceapre — 00a Topla OTBOJA CTHIKYIOTCSl Ha CBapKe;
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e  Ha ¢hnanyax — oba Topiia 0TBOJIA CTHIKYIOTCS Ha (praHIax;
e  Ha ceapke u ma ¢pranyax — OOUH TOPEL OTBOJA CTHIKYETCS Ha CBapKe,
Jpyroii Ha (aHIax.
o Veon cxoca cexmopno2o omeooa — NEWCTBUTENHHOE HEOTPULIATEIBHOE YUCIIO,
rpan, 3amaéres s tuna orBoga CexmopHvle ¢ yeloM cKoca Menvbuie uau pasHvim 22.5
epao npu pacuére no ACTPA-HE®TEXHM (I'OCT 32388-2013), ACTPA-
TEIUIOCETB (I'OCT P 55596-2013).
e Buwbop u3z B/l — npu HaxxaTHH KHOIKH B JAaHHOM II0Je TOAKIIoYaeTcs 0aza
JAHHBIX 110 OTBOAAM (CM._Baswl danubix no omeodam).

e [Iposepka ycmouuusocmu — TpOBEpKa OOMmEH M MECTHOH yCTOHYMBOCTH
TpyOOINpPOBOIa, IOMONHUTENbHBIM MyHKT it HopM I'OCT 32388-2013 (ACTPA-
HE®TEXHM) u TOCT P 55596-2013 (ACTPA-TEILTOCETH)

Blpceepka YCTOHYMBOCOTH
KosdduumeHT sanaca mMecTHoOR yviZ.d

o Kospdpuyuenm 3anaca mecmuoil ycmouyugocmu — JIEHCTBUTEIBHOE UHCIIO
Oonbiuee wian paBHoe 1.

BBogurcsa Ha [lanenu 6600a, 3aknanka /Jemanu mocne onoka Qbuwue daunnvie
oemarnell.

Cwm. [lanenu 66o0a, 3aknanka /[Jemanu, yHKT _Omeoo.
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Tpoiinnk-gerans

DOHHWK-OETANb x|

THI TPOMHMKA Ceapuoi Bez ...
YVu&T mnopsm. obolouedsH s
H MarmoTrpank

HapyEHEDI DMamMeTp 457 M
TolopMHa CTEeHEM 3] M
MMHa 0 MM
H mryiep
HapyEHEDI DMamMeTp 273 M
TolopMHa CTEeHEM 3] M
BrmcoTa (oT Kopnyca) 0 MM
HCnocob samawma Beca |[IOTHOCTh
[NoOTHOCTE 7.85 Si ]

Bubop ms EBJ >

omeva|

Puc. 12.2 Bcmaexka mpounuka

JlaHHBI MyHKT NpeJHa3sHA4YeH sl BCTaBKM TPOWHHKA B y3esl, OTMEYEHHbII
ykazareneM cedeHus. Jlmanor Be3bIBaeTcss M3 Menio Penakrop, obmactu Ilaneneit
HHCTPYMEHTOB Tpaduyeckoro okHa (cM. Puc. 5.1) mnm ¢ momomsio [lanenu 66oda (cM.
saknadka Ysen, Tpounuk-demanv) .TpOWHUK BCTAaBISIECTCS B COOTBETCTBUU C YKa3aHHBIM
TUIIOM KakK TEXHOJIOTHMYECKOe H3JIeie, MMEIOIee CBOM pPa3Mepbl M Bec. 3ajaBacMble
rnapaMeTpsl TPOMHMKA 3aBUCAT OT OTPACI€BOM BETBU M BBIOPAHHOTO HOPMATHBHOTO
JOKyMEHTa.

Ecnu nnuHbl neTaneii, NpUMBIKAIOMIUX K TPOMHUKOBOMY Yy3I1y, HEAOCTaTOUYHBI, TO
BbIAETCA NpeAyNPEXICHNE O HEBO3MOXKHOCTH BCTaBKU TPOMHUKA.

ACTPA-HOBA'2021 RE
B y3en 7 He yaanoch BCTAaBUTh TPOWHWK C 3aaHHbIMM
INWHOM MaruCTPani W BEICOTOMW WTYUepal

Mocksa, 2023 179



“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

e Tun mpotiHuka — OTpakaeT peasibHbIi TUN (CBapHOM, IITAMIIOBAHHBIA U Tp.) U
3aBHCHUT OT BHIOpaHHOH OTpaciieBOW BETBH U HOPMATUBHOI'O JJOKYMEHTA.

o Vuem nosviuienHoti 00onoueyHoll nooamaueocmu — Bbioepere /la, ecnu Takou
YUeT HYKEH;

[Ipn sTom Taxke aBTOMaTH4YecKd (TPOTPAMMHO) peanu3yercsi BCTaBKa B Hadallo
(KOHel) ydacTKa OTBETBJIICHHUS JCeCmKO20 dleMeHmd, PaBHOTO paluyCy MarucTpaiu
(cocynma), mMO3BOJIIOIIASl PEAIMCTHYHO ONHMCATh CEYEHHE CONPSDKEHUS IITynepa |
MarucTpand (cocyna), cMm. Takke Obwee onucanue [76 1. 3.4];

e Marucrpajb:

o  Hapyocnvlii Ouamemp — IEHCTBUTENBHOE IOJIOXUTEIBHOE YHCIO, MM. B
ciyuae mnposeneHust pacuéra 1no ACTPA-JAETAJIb c onuueit Bwibop Oemaneii c
MuHuManeHou monwunot cmenxku us BJ] no ycnosmomy ouamempy (D,), BBOAUTCA
YCIIOBHBIN AMaMeTp.

o Tomwyuna cmenku — IEHCTBUTEILHOE MOIOKUTEIHEHOE YHCIIO, MM.

e Jlwna — NNMHA MarucTpalud TPONHMKA, NEHCTBUTEIbHOE IOJIOXUTEIHLHOE
gucno, MM. CedeHHss Ha MarucTpayld, OTPAaHHYMBAIONIINE TPOWHHK, BCTABIIOTCS Ha
paccTosiHUU, paBHOM €€ MOJIOBHHE.

e Ilrtymep:

o  Hapyocnvlii Ouamemp — IEHCTBUTENBHOE IOJIOXUTEIBHOE YHCIO, MM. B
ciyuae mnposenenuss pacuéra 1no ACTPA-JAETAJ/Ib ¢ onuueit Bwibop Oemaneii c
MUHUMATLHOT  monwunoil cmenxu u3 B no ycnosnomy ouamempy (D,), BBOIHTCS
YCIIOBHBIH AHaMETP.

e Tonwyuna cmenku — NEACTBUTEIHHOE MOJOKUTEILHOE YUCIIO, MM.

e Buicoma — BbBICOTa IUTYLEPa, OTCUMTHIBaEMas OT HApPYXKHOH IMOBEPXHOCTH
MarucTpany, AEHCTBUTENFHOE IOJIOKHUTENbHOE dHciIo, MM. CedeHHMe Ha IITYyIEpe,
OTpaHMYHUBAIOIIEE TPOWHUK, BCTABJIIOTCS HA PACCTOSHHM, PAaBHOM CyMME BBICOTHI U
IIOJIOBUHBI HAPYKHOTO JUAaMETpa MaruCTpaiyd TPOWHHKA.

e Cnoco0 3anaHus Beca:

e [Inomnocmv — BBIYMCICHHWE Beca II0 3aJaHHOH IUIOTHOCTH MaTepHana
TPOIHHUKA;

e Macca — BbIUUCIICHHE Beca IO SIBHOE 3aJIaHHOM Macce TpOMHUKA.

Bec wmsonsiuu ¥ TNpoAyKTa IMPUHUMAETCS MO IMPHUMBIKAIONMM K TPOMHUKY
JETAJISIM.

e Buwibop uz B/ — Ilpu HaxaTuu KHOMNKH B JaHHOM IIOJie MOJKIIOYaeTcs Oaza
JIAHHBIX 110 TPOIHUKAM (CM._ba3bl OAHHbBIX NO MPOUHUKAM).

ACTPA-AIC (ITHAD I'-7-002-86), ACTPA-CYIIPOM (PSP 4322-86)

e Tun mpotinuxa
o (Cgapnoii,
e [IImamnosanuuiii.
JIOTOTHUTENBHO, TSI pacuéTa HampsDKEHWH 1Mo yrodH€éHHOW Mertoamke [1, 28],
YKa3bIBAIOTCS TOJIIUHBI “IpUIMBa”

180 HUILI Cra/lnO



Mento Penakrop

H Tonugia "opmunmba’
Ha MarMcTpanms o MM

Ha mryunepe a MM

o Tomyuna “npunuea’
o Ha macucmpanu — NeHCTBUTEIFHOE HEOTPHIATEIFHOE YHCIIO, MM;
e  Ha wmyyepe — NeCTBUTEIILHOE HEOTPHULIATENLHOE YUCIIO, MM.

3HaueHHe TOJMIMHBI ~TIPWIMBA® MOXET ObITh OTIMYHO OT HyJs, €CIH
HeoOXOIMMO, HAIPHMeEp, YYeCThb TOPIOBHHY CIIOXKHON (JOPMBI y INTaMIIOBAaHHOTO
(KOBaHOTO WJIM CBEPIEHOr0) TPOHHHKA MIIM CBAPHOM ILIOB.

Jist 3aaHus] TPOMHUKOB € HaKJIaJKaMM TOJNLIMHY HAKJIAJKU CIEIYeT Yy4ecThb TaK:
B JaHHBIX U Kopmyca (IUTylepa) TpOWHHMKAa 3alaTh TOJINUHY CTEHKH, PaBHYIO
CYMMapHOH TOJIIMHE CTEHKU KOpIyca (WITylepa) M HAaKIaAKU TPOHHUKA, a TOJILIMHY
“npuinBa’”, paBHYIO HYJIIO.

Ilpu 3amaHuM paBHOIPOXOAHBIX CBApHBIX TPOHHUKOB 0€3 HAKIAJOK HET
HEOOXOIUMOCTH YUMTHIBATh YTOJILEHHWE CTEHKH INTyIepa B “IpHUiIMBE”, IOCKOJBKY
BeIMYMHA “IpUiIMBa” OUEHb HE3HAUUTEIbHO BIMAET HA BEIMYUMHY MAaKCHMAJIbHOIO
pPacueTHOro HampsKEHUsI.

ACTPA-TIC (PA 10-249-98),
ACTPA-HE®TEXHM (PTM 38.001-94)

o Tun mpotinuxa:
o CsapHoii;
e [lImamnogannuiil.

ACTPA-HE®TEXHUM (TOCT 32388-2013),
ACTPA-TEIVIOCETD (T'OCT P 55596-2013)

o Tun mpotinuxa:
o CesapHoii 6e3 YKpeniAowux Hakiaoox,
o CsapHoii ¢ yKpenasaowumy HaKiaoKkamu,
e [lImamnoceapmoii,
o [lImamnoganmusiii c 8bIMAHYMOU 20PAOGUHOU.

JIOTIONTHUTENBHO, [JIS ITyLepa 3anaéTcs [THHA (0T OCH):

H mryusp
Hapy=®ueri maameTp| 138 121
ToMupdHa CTEHKM 10 24
IOmMHa (oT ocH) 100 %%

o Jlmuna (om ocu) — NEWCTBUTEIBHOE MOJIOKUTEIHLHOE YKCIIO, MM
Js  cBapHOro TpoMHHMKA C YKPEIUIAIOIIMMHM HAaKJIaJKaMH  yKa3blBaIOTCS
rapaMeTpbl HaKJIaJAKH
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HHakmagxa
Mupruua 100 MM

T OMIMHEa 5 MM

e Haknanka:
o [llupuna — mUpHUHA HAKJIAIKH, TEHCTBUTEIHHOE MTOJIOKUTEINEHOE YHCIIO, MM;
o Tomwyuna — TOMIUHA HAKIAAKH, TEHCTBUTEIHHOE TOJIOKHUTEIHHOE YUCIIO, MM.
J1st wumamnoceapnvix N wmMamno8anuvix ¢ GblMAHYMOU 20PJ08UHOl TPOUHNUKOB
JOTIOJTHUTENIFHO YKa3bIBAIOTCS TAPaMETPhI TOPIOBHHBI

H r'opnosma

Famuyc a0 MM
BricoTa 100 MM
T omMEa 10 MM

e TopnaoBuna:
e  Paoduyc — NeCTBUTEIBHOE MOJOXKHUTEIBHOE YHCIIO, MM;
e  Buicoma — NEWCTBUTEIBHOE MOJOKHUTEILHOE YNCIIO, MM,
o Tomyura — NEWCTBUTEIBHOE TTOJIOKUTEIHHOE YUCIIO, MM.
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ACTPA-TEIIVIOCETb (P 10-400-01)
ACTPA-MATHCTP (CHull 2.05.06-85)
ACTPA-MATHCTP (CII 36.13330.2012)

o Tun mpotinuxa:
o CsapHoil be3 yKpeniaouwux Hakiaoox;
o CesapHoii ¢ yKpenaaowumy HaKiaokamu,
o [IImamnoganmuwviii u WMamMnoCceapHol.
Jns  cBapHOro TPOWHHMKA C YKPCIUISIOIIMMH HAKIaJKaMH  yKa3bIBAIOTCS

napaMeTpbl HaKJIaJKU

HHaxmagra
MmpHEa 100 MM

TomuMEa 5 MM

o Haxknanka:
e [llupuna — mMpyuHa HaKJIaKW, JEMCTBUTENBHOE TOJOXKHUTEIHFHOE YHCIIO, MM;

L TO/ZLL{MHCI — TOJIIIIMHA HAKJIaaKH, JICHCTBUTEIILHOE TTOJIOKUTEITHHOE YucJI0, MM.
IIJ'I?I uwmamnoceapHblx u wmamnoeaHHvlx TpOﬁHI/IKOB JOITIOJIHUTCIIBHO

YKa3bIBaIOTCS pajiiyC TOPIOBUHBIL:

H ropxoemMia
Panmyc a0 MM

e T'opnoBuna:
e Paduyc — nefCTBUTENBHOE MOJI0XKUTEIBHOE YUCIIO, MM

ACTPA-MATHCTP (TOCT P 55989-2014)

o Tun mpotinuxa:
e (CesapHoti;
e [lImamnogannuiil.
Jns  ITaMIIOBaHHBIX TPOHHHMKOB  JOMOJIHUTEIBHO YKa3bIBAIOTCA  PaauycC

TOPJIOBUHBI

H ropxoemia
Panmyc a0 MM

e T'opnoBuna:
e Paduyc — neliCTBUTENIBHOE MOJT0XKUTEIbHOE YHUCIIO, MM.
e BriOop 0oCHOBHBIX pa3MepOB — JONOJHMUTEIbHBIC NAHHBIE JUIA IIPOBEICHUS

pacuéra no ACTPA-/JETAJ/Ib miTaMnoBaHHbIX (IITAMIOCBAPHBIX) TPOWHUKOB
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H Bufocp OCHOBHHX pPasSMepoE

KoHCTpYELMA a
NonyomMEa pacuETHoOM =og0 M
BucoTa pacu8THOM SoHH H0 MM
Ko=ddsumest gamma 1
e Koucmpykyuss — BBIOMpaeTcs THUI IITAaMIIOBAaHHOTO (IITaMIOCBApHOTO)

TPOMHMKA: @ WIH 0;
o [lonyonuna pacuémmoii 301l ycunenusi — OTCUUTHIBAETCS OT OCH IITYIEpa, 0
OCH MarucTpayiv, MM, IEHCTBUTEIBHOE TIOJIOKHUTEIBHOE YHCIIO;

e Buicoma pacuémHoti 30HbI YCUNeHusi — OTCUUTBIBACTCS OT HAapyKoii
MOBEPXHOCTH MAruCTPAJIH, IO OCH MITYyIepa, MM, ISHCTBUTEIHLHOE TIOJIOKHUTEILHOE TUCITIO;
o  Kosgpuyuenm Qamma (s KOHCmpykyuu @) — KOIPPHUIUEHT v,

IPpUHUMACTCA B 3aBUCUMOCTU OT KOHerTHOf/i TEXHOJIOTUHU H3IrOTOBJICHUA T‘pOﬁHHKOB,
JIEUCTBUTEIILHOE qHUCIIO, OoJIbIIIee HITH paBHOC 1.

ACTPA-MATHCTP (TOCT P 55990-2014)

o Tun mpotinuxa:
o CesapHoii,
o [lImamnogannuiil.
Jng  mraMmoBaHHBIX TPOWHUKOB  JIOTIOJHUTENIFHO  YKa3bIBAIOTCA  PaJycC
TOPIIOBHHBI

H ropxoemia

Panmyc a0 MM

e T'opnoBuna:
e Paoduyc — NeCTBUTEIBHOE MOJIOKHUTEIBHOE YHCIIO, MM.
e Bpi0Op OCHOBHBIX pa3MepoB — JONOJHUTENbHbIE JaHHBIC JUIA TPOBEICHUS
pacuéra no ACTPA-/[ETAJ/Ib mitaMnIOBaHHBIX (IITaMIIOCBAPHBIX) TPOHHUKOB

H Bubop o©CHOBHHX paSMepoE
KoHCcTpyELMSA a
MonyanMHa pacusSTHoH 3oy MM
BucoTa pacu8THOM SoHE § 0 MM

Kozddmimest ksi 0.7

Kozddmumesr k 0.8

o Koucmpyxkyus — BBIOHMpAeTcss THI IOTaMIIOBAHHOTO (IIITaMITOCBapHOTO)
TPONHMKA: @ WIH 0;

o [lonyonuna pacuémmoii 301bl ycuienusi — OTCUUTHIBAETCS OT OCH IITYIEpa, 0
OCH MarucTpaiiv, MM, IeHCTBUTEIHHOE TOJIOKHUTEIHHOE YUCIIO;
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e Buicoma pacuémHoll 30HbI YCUNEHUsi — OTCYUTBIBACTCS OT HAapyKOi
MOBEPXHOCTH MATUCTPAJIH, IO OCH HITYIIEpa, MM, ISHCTBUTEIHLHOE TOJIOKHUTEIHLHOE YHUCIIO;
o  Kospgpuyuenm ksi — xosdpdurment & mnpuHUMAETCS B 3aBHCHMOCTH OT

KOHKPETHON TEXHOJIOTHMH H3TOTOBIICHUS TPOWHHKOB, IEHCTBUTENBHOE MOJOKUTEIFHOE
YHCIIO;

o Koagpgpuyuenm K (0ns koncmpykyuu a) — xodpdurment K, nmpuauMaercs B
3aBHCHMOCTH OT KOHKPETHOW TEXHOJIOTMH H3TOTOBJICHHS TPOIHHUKOB, ACHCTBUTEIBHOE
MOJIOKUTENBHOE YHCIIO.

ACTPA-CBJI (PJ{ PTM 26-01-44-78)

o Tun mpotinuxa:
e Tuml;
o Tum2,;
e [IpuBapHoii matpyOoK.

¢ BpI60p 0CHOBHBIX pa3MepoB — IONOTHUTENBHBIC PE3yNBTATH pacuéra/moabopa
tpoituukoB Tun I u Tun 2 no ACTPA-/AETAJIb

H BuSop OCHOEHHX pPaBMepoE

ImameTp DT1 0 M
Iamerp DT2 0 254
NMonyonMHEa pacyérTHoM zok 0 %]
BucoTa pacusTHOM SoHm 30 2151
Buecora BL 0 254
pmua B2 0 M
e Juamemp DTl — nuamerp YKpEemI€HHOTO Yy4acTKa OCHOBHOW TpyObI

(marucrpanu), D1y, MM, I€HICTBUTEIBLHOE MTOJIOKHUTEIBHOE YHCIIO.
o  Jluamemp DT2 — nuamerp yKperui€HHOro ydactka oTBoza (mryuepa) Dy,
MM, I€HCTBUTEIHHOE MOJIOKHUTEIHHOE YHUCIIO.

o Jlwna ocnoenou mpybur L1 — pacuérHas [UIMHA OCHOBHOH TPYOBI
(marucrpanu), L;, MM, 1eiCTBUTEIBHOE MOJOKHUTEIBHOE YHCIIO.

o Jlwna omeoda L2 — pacu€rHas amuHa otBoja (wtyuepa) L, , MM,
JICHCTBUTEIBHOE MOIOKUTEIBHOE YHCIIO.

e Pasuep Bl — pomonHuTEnbHBIH pa3smep TpoitHuka THma 1, B, MM,
JEHCTBUTEIBHOE MOJIOKUTEIBHOE YHCIIO.

e Pasuep B2 — nononHuTENbHBIA pasMep TpoiHuKa THna 1, B, , MM,

JICHCTBUTEILHOE TOJIOKUTEIBHOE YHCIIO.
CwMm. Ttaxxke [lanenv 6600a, 3aknanka Yszen, nyHKT ITpounux, basa dawnvix no

MPOUHUKAM.

YaaauTh aerajib

Vnanenue BbIACICHHOM JeTanu. B ciydae ypaneHuss nertany, K KOTOpOH
MIPUMBIKAIOT OTBO/IBI, TAHHBIC OTBOBI TAKKE ynansatoTcs. JaHHyr0 QyHKIHIO HEOOX0AUMO
HCIOJIb30BaTh OYEHb aKKypaTHO, TaK KaK MOXKET IOSBUTHCS HECTHIKOBKA B y3iax (0 uéMm
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Oyzer BblgaHo mnpeaynpexieHus B okHe Coobwenus). Ilpu yaaneHHH AeTany Takke
YAQIAIOTCS BCE JaHHbIE, 3aJaHHbIE B IPUMBIKAIOIIUX K yJaJIsi€MOM JETall CE4YEHHUSIM
(omopsl, cOCpeOTOYEHHBIE YCUIMA M MOMEHTBI, COCPEJOTOUEHHbIE Macchl U 1Ip.). Eciu
HEOOXOIUMO YJaluTh [ETallb C COXPAaHEHHEM TIEeOMETpUM NPUMBIKAIOIUX JeTaneH,
HEOOXOJUMO BCTAaBUTb Y3IIbl, 110 KOHIAM yJaleMOW NEeTald U yJAIUTh HMOIYyYUBIIHHCS
y4acTOK u3 ofHOH metamu. OcTaBIIHECs IOCIE yJaleHus y3IIbI MOXKHO OyIeT yIaauTh B
JanbHeHIeM, 10 Mepe MOCTPOEHHs MOJIENH, €CIIU B HUX OyAyT CXOAUTHCS He Oojee ABYX
YYacTKOB H, TaKXKe, €CIM OHH He OyXyT KOHCONbHBIMH. IIpn yranenun metaner Omeood u
Tpoiinux TeOMETPUS PACYETHOW MOJEIH HE MEHAETCA.

Pazneants nerajn

Jenut neranp Ha JBe MapKUPOBaHHBIM cMmelleHueM. JlaHHas (QyHKIHUS MOXET
OBITH HCIIOJIB30BAHA, HATIPUMED, [JIs BPE3KH apMATyPhI.
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HN3meHneHne JJHUHBI 1€TAaJIH

f250 oK. |

W3MeHeHne [UIMHBI BHIOPAHHOW JI€Tall OT CEPEIUHbI AETANIN 3a CUET U3MEHEHUS
JUTMH TIPUMBIKAIOIINX NPSMOJIMHEHHBIX AeTaleld Ha ydacTke. JlaHHas (QyHKOUS MOXKET
OBITh MCIIOJIB30BaHa, HAIIPUMeED, ISl K3MEHEHHsI JUIMHBI apMaTypbl. Eciu k neranu, [uimHy
KOTOpOH TpeOyeTcsi M3MEHNTh, IPUMBIKAeT OTBOJ WJIM TPOWHHK, TO JUIMHA TaKOH NeTaln
HE MOXXET OBITh H3MEHEHaA.

BceraBuTh onopy

MepTEan onopa
HenoasMxHas onopa

Onopa CKONBKEHWA | KadeHus
HanpaenawLwaa onopa
JECTKaA NoJBECKa
Npy»MHHAA NOABECKa
Mpy#MHHaA onopa

0Onopa obluero smga
AMOPTHU3ATOP

OIERM e 1 P X

IlyHkT npenHa3HadeH Ui BCTaBKUM MEPTBOM, HEMOABM)KHOM, HaNpaBIIAIOLIEH,
MPY>KUHHOH OIOp, OHOPHI CKOJBXEHHs/ KaueHHs, )KECTKOW WIIM NPY>KUHHOW IOJABECOK,
OMOPHI 00IIEeT0 BUAA, aMOPTH3aTOPA.

Yaanuts onopy

IlyHKT mnpenHasHa4deH Ui yAaleHUs BBIICICHHOM OMOPHOM KOHCTPYKLUH,
MIPY>KMHBI WJIK aMOPTH3aTOPa.

Jlo6aBuTH cMenIeHHe

ﬂ

1000 MM

[T O roukmpznoma

KonudienTen |2 i’
OK I OTreHa |

HobaBienne HOBOoro cmemieHus. HoBoe cMelieHne 3amgaercs Ha BBIACICHHON
JeTald OT CEeYeHHs, OTMEUYEHHOro yKa3aresleM. 3HAaueHHE CMELICHHS MOXET ObITh U
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MIOJIOKUTENBHBIM, U OTpULATENbHBIM. OTpHLIATENEHOE 3HAUECHHE CMelujeHus UCTIONb3YeTcs,
eciii He00X0AMMO BCTaBUTh CMEUICHHE OT MAapKHPOBAHHOI'O CEYEHUS 110 HAIPABJICHUIO K
Hayagy BBIIEIEHHOTO Y4YacTKa, IOJIOXKUTEIbHOE — K KOHIy. Eciu HeoOXOAMMO BBECTH
HECKOJIbKO CMEUICHUI Ha OJIMHAKOBOM PACCTOSHHUM APYT OT ApYra, TO CIEIyeT 3a1aTh UX
KOJIMYECTBO B COOTBETCTBYIOIIEM TOJIE BBOJIA.

B mome cMmemeHne Takke MOXKHO BBECTH apH(METHYeCKHe BBIPAKEHHS,
coJiepKalliue ornepamnuu ciaoxeHus (+), Berauranus (-), ymHoxenus (*) u genenus (/) Hax
LETBIMH BEIIECTBEHHBIMU YHCIAMH.

B cayuwae, ecau cedeHHEe OTMEUYEHHOE yKaszaTeleM, SBIISCTCS HavajioM MU
KOHIIOM OTBOJIa, CMELICHHE MOXXHO 3aJaTh OT TOYKH H3JIOMa, ITOCTaBUB (DJIaKOK B MOJIE
Om mouku uzioma.

Eciu 3HaueHue CMEUIeHHUs MPEBBIIAET BO3MOXKHYIO JUTMHY IETalld, BBIBOAUTCS
TIpeayIpexICHHE.

ACTPA-HOBA'2019 [aix]
HEeBO3MOMHO BCTAaBUTh CMELLEHKE!

YaanuTh ceueHue
VYnaaneHue BBIIENEHHOTO CMEIIEHHMsS WM CEYEHHUS Ha TpaHHIe JIBYX COOCHBIX
Tpy0. Bce omopHble KOHCTPYKIMM U JPYTHE€ DJIEMEHTHl PACUeTHOM MOJCIH,

NPUCYTCTBYIOIIHEC B YAAISIEMOM CCUCHUH, TAKKC YAAIAIOTCA.

IlepemecTuTh CeueHune

x

100] P

omere |

Ilepememenne cedenus, MOMEYEHHOIO yKa3aTeleM, Ha PacCTOAHHUE, 3aJaHHOE B
auanore. Bce omopHble KOHCTPYKIMHM M JPYT'M€ DJEMEHTbl PAacyeTHOM MOZENH,
IIPUCYTCTBYIONIME B IEPEMENIAEMOM CEYEHHMH, Taloke InepeHocarcsa. Ilepemernenue
MIPOMCXOJUT B HAIPaBICHUH, 3aJaBa€MOM TOH JE€Tallblo, KOTOpas B JAHHBIH MOMEHT
BBIIENICHA. 3HA4YEHHE CMelyenuss MOXET OBITh M TOJIOXKUTENBHBIM, M OTPHIATEIBHBIM.
OtpunarensHOe 3HaY€HHE CMelyeHuss TOBOPUT O TOM, YTO CEYEHHE ITepeMelaeTcss Mo
HaIPaBJICHUIO K HAYaly BBIACICHHOIO YYaCTKa, ITOJIOKUTENBHOE — K KOHITY.
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I[OﬁaBl/ITb JAONMOJIHHUTECIBbHbBIC CMEIICHUA

MapaMeTpbl pazbnenna [ x|
Yucno oTpeskos |2

(0] | OTreHza |

PasOuenue BEIZIEIIEHHBIX J€TalIci CMENCHUAMM Ha 3aJaHHO€E KOJIMYECTBO YacTeEMH.
Ha yka3anHoe mosb30BaTesieM KOJIMYECTBO yacTel B mone Yucio ompeskos pazOuBaeTcs
KaXK/1asi BbIICJICHHAs JeTanb. JleTallb, MOJCITUPYIONIYI0 OTBOJ, TEpPEeXoJ, KOMIIEHCATOP,
pa30utTh Henb3d (PyHKIUS HE aKTUBHA).

Ynanute He3aeliCTBOBAHHbIE CMELCHHUSI

Vnanenue cMmemeHni Ha BBIJCNEHHBIX JAETalsX, B KOTOPBIX OTCYTCTBYIOT
9JIEMEHTHI PacueTHON MOJIeNH (OOPHBIE KOHCTPYKIUH, (IaHIbI A T.1.).
YpoBeHb KOOPAUHALIMOHHBIX OCeil

3ajaHue YpPOBHS aAKTHBHOM  KOOPAMHAIIMOHHOM IJIOCKOCTH  (TIJIOCKOCTH,
o0OpazyemMoil TpOJOJIBHOM M TONEpedyHOH KOOPAWHALMOHHBIMU OCSMH), HCIOJb3YS
OTMETKH YPOBHSH AJAPYTUE KOOPIAUHAIIMOHHBIE TIOCKOCTH
ABTOMaTHYeCKasi BCTABKa 0TBO/I0B

ABTOMaTHUeCKast BCTaBKa OTBOJIOB B TOUKH H3JI0Ma MPH MCIOJIb30BaHUH (PYHKIIH

Hobasums ompe3ok no cemxe, €CIM B MOJACITH IPHCYTCTBYET OTBOX, MOAXOJSLIHMI I
BBIOPaHHOTO COPTaMEHTa TPYO.
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13. Ilanean BBOAA

INaneas BBoxa. 3akaaaka ['eomerpust

=
[eor. | CeueH. | OeTtanu | Yzen
rMpoekyM HE OCH—————— |
»® [1000 [ulyl

=

© % o

=
=

~OnuHaE:
B nnanxe (1000 MM
JEwasa 1000 rr
—Hron, rpan

B nnaHe (nonapHEE)

AgcomoTH. |0

OtHocuT. |0

1

Hononn. [180

B npadgune [y
(B2MMYTaNEHEIH)

b

Yknow |0

1]

JanHas 3akigazka NpeAHasHadeHa IS 3aJaHus TeOMETPUU OCEBOW JIMHUHU
TpyOOonpoBoza.

3agaloTcs  KOOpPAMHATHI KOHL@A TEKyIled JeTanu  (BBIAENEHO ILBETOM)
OTHOCUTENIbHO KOOpJIMHAT Haudana jertand. [Ipu 3TOM yKasarenb CEYEHUS HOJDKEH
HaXOIWUThCS B KOHIIE BBIIENCHHOW Jeramu. MoryT 3agaBaThcs €€ NPOEKIMH Ha OCH
KOOpIHMHAT (MpUpAIEeHNs), IJIMHBI, 8 TaK)Ke YIIbl. Bece maHHbIe TapaMeTphl CBSI3aHbl APYT
c npyrom. IIpu u3MeHEHMM NPOEKIMH [eTalyd Ha OCH KOOPAMHAT aBTOMAaTHYECKH
[IePEeCUUTHIBAIOTCS € JUIMHBI (00mIas ¥ B IUIaHe) W yribl. [Ipy M3MEHEHUH [UIMHBI WITH
YIJIOB aBTOMATHYECKH MEPECUNTHIBAIOTCS MPOSKIIMU Ha OCH KOOpAuHAT. [To3TOMy MOXKHO
WCIOJB30BaTh HambOosiee YJOOHbIE B KaKIOM KOHKPETHOM CiIy4ae BapHaHTHl 3aJ1aHUs
KOOpJIUHAT OCEBOY JIMHUU.

[poexknuu 1 ayuHKBI 33aat0Tcs 0e3 ydeTa JUIMH THOOB (OTBOIOB), T.€. 33/1al0TCS
KOOPIMHATHl TOYEK M3JIOMOB (WIM IJIMHBI MPOJETOB OT TOYKH H3JIOMa OO CIEXyIOIIeH
TOYKH H3JIOMA).

o [Ipoexyuu Ha ocu — NPOCKIIMK OTPE3Ka Ha OCU TII00ALHOMN JIEKapTOBOM CHCTEMBI
KOOpJMHAT, MM, JICHCTBUTEIILHOE YHUCIIO;

Xy
e Kuomka 2% BpI3bIBACT AUANOT Ul 3aAaHus KoopauHat cedyenus B I'CK. Oror
JIMAIIOT MOXKHO Tak)Ke BBI3BATh JBOMHBIM IETIKOM MBIIIN Ha 001IacTu [Ipoekyuu Ha ocu
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TManens BBOMA. 3aknanka I'eomeTpus

KoopauHatel ceuenns B FICK [ x|

IHaYEHWA KOOPOMHAT

# | MM
e ID [l
Z ID [l
Ocu

oK | OTMeHE |

B ClIydac, €CJii 3aJaHbl KOOPAWHAIIUOHHBLIC OCH, TO MOXKHO 3aJaTh KOOpAWHATHI
CCUCHUA B IEPECCUCHUU KOOPAWMHAIUOHHBIX ocel‘/i, HaXaB KHOIIKY Ocu. Ecmu
KOOpAWHAIITMOHHBIC OCH HC 3aJaHbl, KHOIIKa Ocu He aKTHUBHA.

MNepeceueHne KOOPAMHALMOHHBIX OCEi [ x|

"Koop,quuau,u OHHEIE OCH

IOCHUBHbIe ;I
E [] B x| o [
0K I OTtmeHa |

# Knomka F (ITepemecmumsb ceuenue no cemie) TO3BOISET MCHSITH KOOPIMHATHI
CeUeHHMs NpU TIOMOINM IIEeNYKa JIeBOM KIABUIIM MBIIIM, TPUBSA3BIBAsACH K
KOOPJIMHALIMOHHBIM OCSIM, WJIM, B Cllyyae WX OTCYTCTBHUS, K TOPH3OHTAIbHOMN
IJIOCKOCTH.

# Knonka & (Jobasums ompesok no cemxe) NO3BOJSET 3aaBaTh IPYIy CBA3AHHBIX
neTaneﬁ, MPUBA3BIBAACE K KOOPAMHALIMOHHBIM OCSM, WJIHU, B CIy4a€ UX OTCYTCTBHUS, K
TOPU3OHTAIIBHOM IIOCKOCTH.

& Kuonka = (Adémomamuueckas eécmaexa 0meo008) TO3BOISET aBTOMATHYCCKU
BCTaBJIATH OTBOJIBI B TOYKH M3JI0Ma MPU HUCMOIB30BAHUH QYHKIHN Jo6asums ompe3ox
no cemke, €ClIA B MOJCIU MPUCYTCTBYET OTBOJ, MOAXOJSIIUNA ISl BBIOPAHHOTO
COpTaMeHTy Tpyo.

[Ipu nepemelnieHy MO CETKE KOOPAMHAMOHHBIX OCEW y3el, OJNMKalIInMi K MO3ULKN
Kypcopa MBIIIH, BEIIEISETCS Ha DKpaHe MapKepoM B BHJE KBaapaTtuka. [lpm HakaThm
JIEBOM KIIABUINY MBIIIM JAaHHbIE KOOPAMHATHI OyAyT yUYTEHbI NIPU IEPEMEIICHUHN CEUCHUS
10 CeTKE WJIM J00aBJICHH OTpe3Ka Mo ceTke. [Ipu BIOOpE y371a CeTKH KOOPIAWHAIMOHHBIX
oceif 3Ta TIOCKOCTh (KOOPANHAIMOHHBIX OCeil) CTAHOBUTCS aKTUBHOM. T.e. cuuTaeTcs, 4to
mobas Touka, BBIOpaHHAs IIETYKOM JIEBOM KIIAaBUIIEH MBIIIM, NpPUHAIUIEKAT STOU
IJIOCKOCTH, KPOME Y3JI0B CETKH, 00pa30BaHHOM JPYyTrUMH KOOPIUHALIUOHHBIMH OCSIMU.

o Jluna:.
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® B nname — anvHa IPOEKIMHU OTPe3Ka Ha IIOCKOCTh XY, MM, NEHCTBUTENBbHOE
YHCIIO;
e  Obwas — NIMHA OTPE3Ka, MM, ICHCTBUTEIILHOE YUCIIO
e VYron
® B IUIAHE:
®  abOconomHblli — YroJl MKy MpOeKIend oTpe3ka Ha mmiockocth XY U
ockio X, ¢, Tpaj;
®  OmHOCUMENbHBIU — YTOIl MKy MPOCKIMAMHU TEKYIEH U MpeablayIneit
JieTanen, rpaj
®  QONOJHUMENbHBIU — YTOJI, CMEXKHBIH C a0COIIOTHBIM, TPaj
e B poduIie:
®  g3UMYMANbHLIIL — YTOJd MEXIY OTPe3KOM U €ero NpoeKuued Ha
mwiockocth XY, 6, rpajm;
®  VKIOH — TAHTE€HC a3UMYTAJIbHOTO YTJIa, NEHCTBUTEIBHO YHCIIO.

Z
|
(¥
L
6
@
LS N
X Y

Crnenyrone KOMOWHAIMM IapaMeTPOB aHAJIOTUYHBI HawOoJiee HW3BECTHBIM
cucTeMaM KOOpAWHAT:
o [Ipoexyuu Ha ocu — TOKaIbHas AeKapTOBast CHCTEMa KOOPHHAT;
o Jnuna u yzon 6 niane (MOApHuIU Y201) U npoekyus Ha ocb Z — JOKalbHas
OWITHHIPHYECKasi CHCTeMa KOOPIUHAT;
e Obwas onuna, y2on 6 niame (NOIAPHBIL Y207) U Y2071 8 npogue (a3umymanbHbiil
yeon) — NoKalbHasl cepruveckas CUCTeMa KOOPIHHAT.
o Veuwr 6 nuane omcuumvisaiomes 6 niockocmu XOY. Asumymansuwiii yeon — 3T0
Yroll MEeXIy OCbio jerand TpybOompoBona u 1iockocthto XOY. TlonoxuTenbHBIM
CUHUTACTCs HANPaBIECHUE IIPOTUB YaCOBOM CTPEIIKU.
Ab6contomuulil Yyroi OTCYUTHIBAETCS OT TI00anbHO# ocu X.
Omuocumenvubill yTojl OTCUUTHIBACTCS OT HANPABJICHU MIPEAbLAYIIEH eTaln.
JlononanumensHulil yTOII AOMONHSAET OTHOCUTENbHEIHN 10 180 rpamycos.
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TManens BBOAA. 3aknajka ['eomerpus

B rmome [gaHHBIX TAaKXKE MOKHO BBECTH apH(pMETHYCCKHUE BBIPAKCHUS,
cojiepKaliue onepamnuu cioxenus (+), Brantanus (-), ymaoxenus (*) u nenenus (/) Haz
LEJIBIMH BEIICCTBEHHBIMH YHCIIAMHU. BBIpaKeHHSI MOTYT OBITh 3aKIIFOYCHBI B CKOOKH.
BeruricieHus MPOU3BOIATCS MOCIE HAXKATHS KIIaBHIKA ENter wimu BeIxoga B Apyroe mose.
Pe3ynbraT BRIYHCIICHUI 3aHOCHTCS B [IOJIE BBOJIa aBTOMATHYECKH.

[eom. | CaueH. | HeTani | Yzen

[MpoEkLMH HE OCH

pd |-1130-4*3| MM
ks ID [ale!
Z ID [y
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ITanean BBoaa. 3akiaaaka Ceuenue

1=
Meom CeyeH. |ﬂ91anu| Yzen |

Maprep I

~ONopHEIE KOHETRYKLMK

x| & |- 11222 2] 5] x|

_l [~ tnarey,

_. | I AonansurensHeie Hanpskeris
;I [~ MonTeskHeIR HaTar

_. | I Cocpenatauenmas warpyzka
;I [~ CocpemoToueHHas Macca

;I [ OuHaMu1y, cTeneHH cEnGoas
_.| I BuspoeozaeiicTeme

;I [~ BuBpovzMepeHMe

_.. | ¥ Ounamuuzckoe soznencrere

[~ Beieoa ycunuil B ceficMuke

3amaroTcs NMPU3HAKK TEKYIIEro ce4eHus: (Touka, OTMEYEHHas ykasareiaem). B
Ka)KZIOM CEUCHUH MOTYT pacIolaraThCsl OMOPHBIE KOHCTPYKIIHMH MPOM3BOJIBHOTO BUIA,
aMOpPTH3aTOpPhl,  (IAHIBI, BO3MOXKHO TPHIOKEHHE COCPEIOTOUCHHOW  HarpysKu,
BHOPAIMOHHOTO U (MJIN) AMHAMUYECKOTO BO3JCHCTBHS.

B COOTBETCTBYIOIIUE T10JII MOXXKHO BHECTHU CJICAYIOIINC IPU3HAKHU!

e Mapkep — BHOCHTCS TeKCTOBas HHGOPMAIMA O CEYEHHH, KOTOPOE BEIBOAHUTCS B
CBOZHBIX TaONUIAX PE3YNbTATOB, CIYXKUT AN CHPABOK. 3aloHIETCS MOJIb30BaTENIEM IO
KEAHUI0, MOXKET COZIep)KaTh OYKBBI M CHMBOJBI, KaK Ha PyCCKOM, TaK M Ha aHTIHHCKOM
A3bIKe. TeKcT, BHECEHHBIH B 5TO I10J€ MOXKHO BU3yaluU3UpOBaTh, CM. MEHIO Buo, MyHKT
Hymepayus. lpu cozganuu pacuetHodl mopenu ACTPA-HOBA (daiina npoekra *.anp)
MyTeM HMIIOpTa JaHHBIX M3 Apyrux mporpamm (oTkpeitue ¢aitmoB CAESAR II — *.cii,
CTAPTa — *.ini, CADWorx Plant — *.pmf u 1p.) B nojie Mapkepa H3HAYaIbHO 3aHOCHTCS
nHpOpPMALIUS U3 HUMIIOPTUPYEMOH CXeMbl (MOJIENIN), 3aTeM, MNpH HEOOXOAUMOCTH,
MapKUPOBKY CEUEHUSI MOXKHO M3MEHMTb. B IpakTH4ecKoM IIIaHE B JAHHOE M0Je yJOOHO
3aHOCHTh CBEJCHHA O HOMEpax OIOp, NPHBA3KAX K MECTHOCTH (perepHble TOUKH,
BBICOTHbIE OTMETKM WM MUKETaXX TPacchl MarucrpaibHoro Tpybomposona) u T.i. IIK
ACTPA-HOBA  aBTOMAaTWYeCKH  MAapKUPYIOTCS  CEYEHHS  BCTaBKHM  MAaTPUYHBIX
CYIEP3IEMEHTOB.
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Tlanens BBOza. 3aknaaka CeueHne

e OnopHbie KOHCMpYKyuy — JaHHAs KHONOYHAs IaHeNb IIpeJHa3HadeHa st
3ajaHus (ylnajeHHs) OIOPHBIX KOHCTPYKIMH B TekyiueM cedeHuu. Copepxur Habop
KHOIIOK, IO3BOJUSIOLIMX 3alaTh CTaHIAPTHBIE BHIBI ONOp (MEpTBas, HENOJBUKHASL,
CKONBXEHUSA/KaueHNs, HaNpaBiIsAIoIasi, S>KeCTKas IIOJBECKa, IpPYKHHHas IIOJBECKA,
IIpy>KHHHAs OI0pa), OLOPY OOILEro BUA WX aMOPTU3ATOP.

B 3aBucuMOCTH OT TumNa BHIOpaHHON ONOPHONW KOHCTPYKLUHM HU3MEHSETCS BUJ
OKHa.
JlOCTYITHBI ClIeAYIOLIUE TUIIBI OIOPHBIX KOHCTPYKIIUH:

o Mépmeas onogaﬂ

o Henoosuoichas onopalﬁl

e Onopa CKO]ZbDlCQHMﬂ/Ka‘IeHu)Z'Zl

e Hanpasnsaowas onopa|i|
o Kécmrkas nod@ecxam
o [Ipyocunnas nodeecm'il

e [Ipyocunnas onopa'ﬁl
e Onopa obwezco guda|£|

3

o HecmaHdaana}z onopa

. Afvzogmzwamog'zl
Jlns ynaneHus: omopHOW KOHCTPYKIIMH B CEYCHUH HEOOXOIMMO HaXKaTh KHOIIKY C

KpecToM ll, HaXOJSIIYIOCS CIpaBa.

Jns 3amanus  (JaaHa, MOHTAXHOTO HATATa, COCPEJOTOYCHHOW HArpy3KH,
COCPEJIOTOYCHHOW MAacchl, TUHAMUYECKHUX CTEleHEeH CBOOOMBI, BHOPOBO3ICHUCTBHIA,
JUHAMUYCCKUX BO3JCHCTBUI B BBIJICICHHOM CEYCHHHM HEOOXOIMMO TOCTaBHUThH (BIIaskoK
HAIpPOTHUB COOTBETCTBYIOIEIO HAa3BaHUS MPH IOMOIIM JBOMHOrO MIEAYKa MbId. Jlns
yAAJICHUS BBIIICTICPEYUCICHHOTO (DIaKOK HEOOXOAMMO CHATh TAaKKE MPH OMOIIH
JBOWHOIO IIENYKa MbIIH. J[JIsi mMpocMOTpa M pelaKTHPOBAHUS HMMEIOIINXCS JaHHBIX
HE00XOIMMO HaXaTh Ha KHOIIKY, HAXO/SIIYIOCS JieBee (haxka.

o  Duane
Jononnumenvhvie HANPANCEHUS
Moumaoicnwiii namsie
Cocpedomouennvie Hazpy3Ku
Cocpedomouennvie macchl
Hunamuueckue cmenenu c600600bl
Bubpososzoeticmesue
Hunamuyeckoe sozoeticmeue
Bwi600 ycunuii 6 ceticmuxe
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MéprtBas onopa

=
Teom. CeueH, | Oetanu | Yzen |
hapkep IOnnpa4
~ONOPHEIE KOHCTPYKLIMK
[X &l |=[1|%]2|=[ 2[4 X|
MépTEaa onopa
o ocm X 0 5.0
Io ook Y ] MM
Mo ocH 2 3.4 ML
H CofoTESHHES YTACBHS OSpE
Boxpyr ocH X o raxn
Bokpyr ocH ¥ o pan
BOKpYT OCHM & o pan
H OonyoraemMee omnsl (CTAI)
TTo ook X ] xH
o ocK Y ] xH
Mo ock 2 o xH
H OonyoraseMee MoMeHTH (CTZ
Boxpyr ocm X o rHYM
BoKpyT ocM Y "] KH*M
Bokpyr ocH 2 o rHYM
H lonycraeMele CMIE (CEMACM)
To ook X ] xH
o ocK ¥ 0 ®KH
Mo ock 2 o xKH
H JonycraseMee MOMEHTE (CEI:
Boxpyr ocm X o KHYM
BoOKpYT ocM Y "] KH*M
Bokpyr ocH 2 o rHYM
Mepmeas onopa (“3anmenka”, ‘‘3amemiieHue’”) — OIOpa, OTPaHUYMBAIOLIASL

nepeMeIeHns: TPyOoIpoBoaa Mo BceM 6 cremneHsM cBoOoabl. He momyckaer nepeMerenunit
CEYEHUs1, B KOTOPOM OHA YCTaHOBJIEHA, 10 3-M JIMHEHHBIM U 3-M YTJIOBBIM HaIpaBICHUSIM.
B mepTBoii omope BO3MOXKHO 3a7jaHHe “‘BBIHYKIECHHBIX ’ TIOCTYTATENBHBIX U (UITH) YTIOBBIX
IepeMeIieHnil B paboueM COCTOSIHUH, OOYCIOBIEHHBIX CMELICHHEM CaMOro OIOPHOTO
YCTpOMICTBA.

o Cobcmeennvle nuHelinble nepemeujenuss — 3aJaHHble COOCTBEHHbIE CTaTHUECKUE
JIMHEWHBIC TIEPEMEIICHHUS OMOPHI M0 HAIMPaBICHUAM TiobanbHbIX ocedd X, Y, Z, MM (cM),
JICHCTBUTEIIbHBIC YHUCIIA.

o Cobcmeennvie yznogvle nepemewjenuss — 3agaHHbIE COOCTBEHHBIE CTaTHUECKHE
YIJIOBBIE IepeMelleHus: onopel BOKpyr ocei X, Y, Z, paxuan (rpan), JeHCTBUTEIbHBIE
yHcia.
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Tlanens BBOza. 3aknaaka CeueHne

s MepTBO# OMOPHI BO3MOXKHO (HO HE 0053aTeNIbHO) 33aJaHHE JOIYCKAEMBIX
Harpy30K (CTaTHYECKMX M CEHCMHUYECKHX CHJI M MOMEHTOB), C KOTOPhIMH (B Cliydae HX
3aanus) OyyT CPAaBHUBAThCS PACUCTHBIC HAIPY3KH.

e Jlonyckaemvie cumt (CTAL], CEHCM) — nomycKaeMbele CTAaTHUCCKHE U
ceficMIUecKre CUITBI TSl TaHHOW MEPTBOH OIMOpHI 1o HarnpasieHusM ocert X, Y, Z, kH (kr),
JICHCTBUTEIIbHBIC HEOTPUIATEIBHBIC YHCIIA.

o Jonyckaemvie momenmwvr (CTAL, CEHCM) — nomyckaeMble CTaTH4ecKHe W
ceficMHYeCKre MOMEHTHI JJIsl TAHHOW MEPTBOIi oropsl BOKpyr oceit X, Y, Z, kH M (kr-cm),
JIeHCTBUTENIbHBIC HEOTPHUIIATEIHHBIE YHCITA.

Henoasuxuas onopa

x|
TeoM. CadeH. | Oetanu I Yzen I
tapkepn IDnDpaE
FONopHEE KOHCT RYKLMM
X[ 4 =|=| 1%z %]z 5] X]
HenoaeuxHas onopa
Mo ocH X o M
Mo ocH Y o 2151
o ocH & -0.3 MM
B Donycoxkaemse cmnas  (CTAIL)
Mo ocH X o xH
Mo ocH Y o xH
o ocH & o KH
B JonyckaeMue CILIE (CEHCM)
Mo ocH X o xH
Mo ocH Y o xH
o ocH & o KH

Henoosuoicnass onopa (HEeTOABWXXKHBIN MIAPHUP) — ONOpPA, OTPaHUIHBAIOIIAS
nepeMeleHns TpyoonpoBoaa 1Mo 3-M JHMHEHHBIM CTENeHsIM CBOOOABI. B HemoaBmxkHOI
Ornope BO3MOXKHO 3a/laHHe “‘BBIHYXKIIEHHBIX IIOCTYyNaTeNbHBIX IEepeMelIeHuil B paboueM
COCTOSIHMH, 00YCJIOBJICHHBIX CMEIICHUEM CaMOT'0 OIIOPHOTO YCTPOMCTBA.

o CobcmeeHHble TuHelinble nepemeujerus — 3aJaHHble COOCTBEHHBIC CTATHYECKUC
JIMHEWHBIE TIEPEMELICHHUS OMOPHI 110 HAINpPaBJICHUAM TiodanbHbIX ocedd X, Y, Z, MM (cm),
NEHCTBUTETBFHOE YHCIIO.

Jii  HEeNoOJBIKHOW  OMOpHI  BO3MOXKHO (HO He 00S3aTENbHO) 3a/aHue
JIOITyCKAEMBIX HArpy30K (CTATUYECKUX M CEHCMHUYECKHX CHJI K MOMEHTOB), C KOTOPBIMH (B
cllydae X 3aJaHusi) OyJyT CPaBHUBAThCS PACUCTHBIC HATPY3KH.

e Jonyckaemvie cumt (CTALL, CEHCM) — nomyckaemble CTaTHYecKHe U
CeiCMUYECKUE CUIIBI JIJIsl TAHHOW HENOJIBMKHOM OIMophl Mo HampasiieHusM oced X, Y, Z,
kH (kr, T), neficTBUTENbHBIE HEOTPHUIIATEIHHBIE YHCIA.
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Onopa ckoJibkeHnsl / KaueHus

x|
Teom. CeueH. | Detanu | Yzen |
hapkep IApMaTHpaCI‘IpHBD.ﬂDM
FONOpHEE KOHCTRYKLMK
X|af- =1 %|Z| =] |Z| 5] X]
Onopa cronbXeHus § kKaueHus
H CoBcTeennne ImMHENHHEE Oepe!
Mo ock X o 2]
o ocH ¥ o MM
o ocK & ] MM
H KozddraopienTs Tpemma
OcesoM 0.3
EoKoBOH 0.3
T OOHOCTOPOHHAHR
JonycraeMad BEpTHMEAIbHaA !0 xH
JonyoraeMand BEPTHEANBHAT [0 wH
H JonycraeMue IepeMelsHMT
Brone ocu TpybDm ] MM
NonepEx ocu Tpybu o MM
EuSop us EJ >

Onopa ckonvdicenuss (MIM Ka4eHHs) — OIOpa, OTPAaHHYMBAIOLIAS MEPEMEILICHHUS
TpyOOIpPOBOIa TI0 BEPTUKAIM BHU3 (OXHOCTOPOHHSIS) HIIM BHHU3 M BBEpX (IBYCTOPOHHSIS), a
B TOPH30HTAJBHBIX HAMpaBICHUSAX JTHO0 cBoOoaHas, b0 ¢ TpeHueM Kynona. B yzne
(y31060mM ceuenuu) mooenu G0O3IMOMNCHO 3a0aHue U KOPPEKMHbLL yuem Onopbvl
CKOIbIICEHUA/KAYUEeHUA 08YCMOPOHHEN U 6€e3 mpeHus.

CunTaercs, 9YTO CKOJIbXEHHE OMOPHI MPOUCXOJNUT B TOPU3OHTAIBHON IIOCKOCTH.
Kak mpaBuio, Takas omnopa NpUMEHAETCS Uil TOPH30HTAIBHBIX (WM IIOYTH
TOPU3OHTAJBHBIX) 30H TpyOompoBoma. B Toxke Bpems, ONOPY CKOJNBKEHUS MOXKHO
HCIOJIb30BATh IS MOIACIIMPOBAHUA OIIOP-JIAIIOK BEPTUKAJIBHBIX CTOSKOB pr60np013011a.
ITocKOJIBKY B 9TOM CIIy4ae HEBO3MOKHO OIPEACIUTD HAIPABICHHE CKOJIBKEHHUS B0 HIIH
monepék TpyObl, TO cJleIyeT 3alaTh OJIWHAKOBBIC 3HAYCHHS COOTBETCTBYIOLIMX
k03 ¢unueHToB TpeHus. Ecnu TpeOyercs 3aqaTh pas3iuvHbIe 3HAYCHUS KOIPPHUIHEHTOB
TPEHHs Ha BEPTUKAIBLHOM CTOSIKE, TO HEOOXOIMMO BOCHONIB30BATHCS ONOPOi 0OLIEro BUA.

Omnopa CKOJNBXEHHS MOXET ObITh CMOJEIUPOBaHA Kak Omopa oOIIero BHUAA B
r100aJbHON cUCTEMe KOOPAMHAT C 3aJaHHON eMHIYHOM )KECTKOCTBIO 10 ocH Z.

B onope CKOHb)KeHl/Iﬂ/Ka‘{eHI/Iﬂ BO3MOKHO 3alaHueC MOCTYIaTCJIbHBIX
nepeMeIieHnii B paboueM COCTOSIHUH, OOYCIOBJIEHHBIX CMENICHHEM CaMOro OIIOPHOTO
ycrpoiictBa. [l omopsl BO3MOXKHO (HO He 00S3aTeNbHO) 3aJaHue JOITyCKAaeMBIX
MePEMEIICHUI U HATPY30K (CTATUYCCKUX M CCHCMUYECKHMX CHIT), C KOTOPBIMHE (B CITydae uX
3amanus) OyIoyT CpaBHUBATLCS PACUETHBIC IEPEMEIIEHUS U HArPY3KH.

o Cobcmeennvie auHelinble nepemeujeruss — 3aJaHHble COOCTBEHHbIE CTaTHUECKUE
JIMHEWHBIE NIepEMELICHUs ONOPHI 110 HAIpaBJIeHUAM IiodanbHbIX ocedd X, Y, Z, MM (cm),
JEeHCTBUTENbHBIC YHCIIA.
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Tlanens BBOza. 3aknaaka CeueHne

o  Kosppuyuenmor mpenusi — 3HaueHUs KOI(QQUIMEHTOB TPEHUS B OMNOPHBIX
KOHCTPYKLUSAX BJIOJNb U HOMEpeK ocH TpyObl. IIpM TPEeHMH «CTajb MO CTaaW» Ul OIOp
CKOJIBKCHHS KO3(G(UIMCHTH TPEHHs PEKOMEHAyeTcs 3amaBaTh paBHbiMA 0,3; s
KaTKOBBIX OIOp HpH oceBoM nepemenieHnn — 0,1 u npu 6oxoBom mepemeniennn — 0,3.
Beenenubie K03(QGHUIHEHTH! TPEHHs OYIyT UCHOIB30BATHCS TOJIBKO [IPH PACUETE C YICTOM
Tpenust (cM. MeHIo Jannbie TyHKT O0wue dannvle 3akianka Obuue OanHble).

e Tun — OJHOCTOPOHHSS WM JBYCTOpOHHAS (mo ocu Z) onopa
CKONbXeHMs/KaueHrss. OrpaHnYMBaOIIas MepeMelleHHs TPYOONpoBOJa MO BEPTUKAIH
BHHU3 — OJHOCTOPOHHSS, BHU3 W BBEPX — ABYCTOPOHHsSI. [lJIsi OZHOCTOPOHHEW OMOpEI
BO3MOJKCH OTPBIB TPyOBI Ha BCeX 3HAUMMBIX dTalax pacyeTa (Harpyska Ha OIopy B cilydae
OTpHIBA HE MepeaaéTest).

e Jlonyckaemvie nepemewjenus — JOIIyCKaeMBbIe CTaTHYCCKHE IEPEMEIICHUS
TpyOOIpPOBOJa BIOJB H IIOMIEPEK OCH, MM (CM), ACHCTBUTEIBHBIC HEOTPUIATEIBHBIC YHCIIA.

o Jlonyckaemas eepmukanvhas naepyska (CTAL]) — nomyckaemasi CTaTHYeCKas
BepTUKaIbHas Harpy3ka KH (Kr), JeficTBUTENpHOC HEOTPHLATEIHHOE YHCIIO.

e Jlonyckaemasn eepmuxanvhas nazpysxa (CEMCM) — nomyckaemas ceficMudecKas
BepTUKaJbHAs Harpy3ka KH (Kr), AefCTBUTEIIBHOE HEOTPHUIATEIEHOE YUCIIO.

e Bwibop uz B/l — npu HaXKATUU KHONKH B JAHHOM IIOJIe TOJKIIOYaeTcs Oasza
JIAHHBIX 110 CKOJIB3SILINM oropaMm (cM. ba3a 0aHHbIX N0 CKOIb3AWUM ONOPAM).

Hanpasasiiomasi onopa

x|
Teom. CaueH. | Netanu | Yzen |
hapkep I
~OnopHEIE KOHCTRYKLMK
X|a|=|= 1%z %]z 5] X]
Hanpaenswwas onopa
H CoBorBeHHEEe IMHEMHHE IepeMele!
Mo ock X 0 b 5i %
Mo ock ¥ o M
o ocK 2 o MM
B KozddmmpienTn TpeHMa
COceEoM 0.3
Trx OEYCTOD . = »
JonycraeMee NepeMelleHMAa BIOIL () %
H DonyckaeMan Harpyska (CTAIL)
BepTHMKalbHAS o] KH
BEokosas 0 wH
H lenyorasMasa HarpysSea (CEMACM)
BepTHEaTLHAS o] xH
BokoEasm 0 KH
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Onopa nanpassiiowas — onopa.

— OrpaHM4YHMBAIONIas IepeMelleHHus TpyOompoBoJa IO BEpTHKaIU BHH3
(OTHOCTOPOHHSSI) WIIH BHU3 U BBEPX (JIBYCTOPOHHSA),

— OrpaHUYUBAIONIAs [IEPEMEILCHUS TPYOOIIPOBO/a B MONEPEUHOM I'OPH30HTAIEHOM
(6oxoBOM) HampaBICHNH;

— B MPOIOJIBHOM TOPH30HTAIEHOM (0CEBOM) HAIIPABICHUH JIHOO CBOOOIHAS, JTHOO C
tpenueM Kyiona.

B y3ne (y3no6om ceuenuu) mooenu 603M0M}CHO 3a0anue U KOPPEKMHuLL yuem
Hanpaenalowieil Onopvl 06YCMOPORHEN U 0e3 mPeHus.

Hampansiomass  omopa  3amaéTcss Ha  TOPHU3OHTANbHBIX (WM TOYTH
TOPU30HTAJIBHBIX) YacTsAX TpyOompoBoma. OHa Mozaenupyercs Kak Oonopa B JIOKaJbHOM
cUCTEeMe KOOPJMHAT C 33JJaHHBIMHU (20COJIOTHBIMHU) KECTKOCTSAMH TIO JIOKAIBHBIM OCSIM X’
(ropu3oHTATBHAS OCh MOIEpek ocH Tpy6bI), Y’ (BepTHKanbHas OCbh). s BEPTHKAIBHBIX
yacTteil TpyOOnpoBo/ia TAKOH THI ONIOPHI HE HCIIOIB3YETCsl.

B omope CKOJbXKEHUS/KaueHHS  BO3MOXKHO  3aJaHUE  IOCTYIATEIbHBIX
NepeMeIieHnii B paboueM COCTOSIHUH, OOYCJIOBIEHHBIX CMEIIEHHEM CaMOr0 OIOPHOTO
ycrpoiicTBa. I OHOphl BO3MOXKHO (HO HE 00s3aTeNbHO) 3aJaHUE JIOIIyCKAeMBIX
NepeMeIeHNI 1 Harpy30K (CTaTUYECKHX U CEHCMHYECKUX CHI), C KOTOPBIMH (B CIydae HX
3a7anus) OyIyT CPaBHUBATHCS PACUCTHBIC IEPEMEIICHHS i HAPY3KH.

o Cobcmeennvle auHelinvle nepemewjenus — 3aJaHHble COOCTBEHHbIE CTaTHUECKUE
JIMHEWHBIE TIEpEMELICHHUS OMOPHI 110 HAIpaBJICHUAM TiobanbHbIX ocedd X, Y, Z, MM (cMm),
JeHCTBUTEIBHBIE YHCIIA.

o  Koagpuyuenm mpenus — 3HadeHwe Kod(pduIHMEHTa TpeHHs BHOIL ocu. Ilpu
TPEHHUHU «CTaJb 110 CTAJIM» YIS TPEHHS CKOJBXEHHUSI pEKOMEHAYeTCs 3aaBaTh paBHbeM 0,3,
s Tpenust kadeHust — 0,1; BBeneHHblil k03¢dduUIUEHT TpeHUs OyIeT UCIOIb30BaThCs
TOJIBKO TIPY PAcCYeTe C YIEeTOM TpeHus (CM. MeHIO /anHble TyHKT Obwue 0anHble 3aKianKa
Ob6wue oannvie).

e Tun — OIHOCTOPOHHSISI WJIM JBYCTOpOHHss (o ocu Z) omopa. s
OJJHOCTOPOHHEH OMOpPHI BO3MOXEH OTPHIB TPYOBI OT ONOPHI (Harpy3Kka Ha Omopy B ciydae
OTpbIBa HE mepenaéres).

o Jlonyckaemvle nepemeujeHus 8001b Ocu mpybvl — JONMYCKaeMBble CTaTHUECKHE
nepeMeneHus: TpyoonpoBoJa BIOJIb OCH, MM (CM), AEHCTBHUTEIBFHOE HEOTPHULATEIHLHOE
YHCIIO.

o Jlonyckaemas nazpyska (CTAL])

e BepmukanvHas — NOITycKaeMasl CTaTHuecKkasi BepTHKalbHas Harpyska kH (kr),
JEHCTBUTENBHOE HEOTPULIATEILHOE YUCIO.

e Fokosas — Jomyckaemas cratuveckas OokoBas Harpy3ka kH (kr),
JEeHCTBUTENBHOE HEOTPULIATEIBHOE YUCIO.

e Jlonyckaemas nazpyska (CEUCM)

e Bepmukanvnas — JOIycKaemas ceiicMUYecKas BepTHKalbHas Harpyska kH
(xr), IeCTBUTEIBHOE HEOTPUIIATEIBHOE YHCIIO.

e Fokosas — pomyckaemas celicMuueckas OokoBas Harpyska kH (kr),
JEHCTBUTENBHOE HEOTPULIATEILHOE YUCIIO.
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KecTrkas moaBecka

..EI
Feom. CaueH. | NeTtanu | Yzen |

hMapkep I

~ONOPHEIE KOHCTPYKLIMK

X| |- |=T 2|Z|#[2|5] |

X ectkasa noasecka

ImHa nogBecKH 15000 hZi
CoSCTESHHEE BSPTHREANBHES NSpeMSlls HUT o] b1
JonyoraeMad BepTHRaIbHaS Harpyska (CTAID) 0 ®H
JonyckaeMad BepPTHMKaAIbHAA HATPYSKAa (CEIE[CM] o KH
Bubop ms BI >>

XKectkas moaBecka B pacyeTHOM CMBICIE NMPEACTaBIsIeT cOOOH BepTHKANBHBIH
0e3MaccoBBIll CTepKEeHb (HHTH), a0CONIOTHO JKECTKHN Ha pacTsDKeHHe M abCONIOTHO
HOZ[aTJ'[HBLIﬁ Ha CXaTue, IapHUPHO 3aKpCHHCHHbIﬁ B TOYKaXx KPCIJICHUA K CTPOUTEIIbHBIM
KOHCTPYKLHMSIM W K TpyOe (YCIOBHO CHUMTAaeTcs TOYKa Ha OCH TpyOoIpoBona).
Y4YUTBIBAIOTCS TaK)KE TOPU3OHTAJBHBIC PEaKIMM B KECTKOW TMojABecCKe (N0 aHAJIOTHH C
NPY)XKUHHBIMH ~ TIOJIBECKAMH),  NPSAMO  TNPONOPLHUOHAIBHBIE  COOTBETCTBYIOIIUM
TOPU3O0HTAJIBHBIM NNEPEMECIICHUAM U O6paTHO MPONOPIHUOHAJIBHBIC NJIMHE ITOJBECKH.

B xécTkoil monBecke BO3MOXKHO 3aJlaHHE BEPTHUKAJIBHBIX IEPEMEIICHUI B
pabodyeM COCTOSIHUH, OOYCIOBJIEHHBIX CMELICHHEM CaMOro OIOPHOro ycTpoiicta. Jlns
OIOpBI BO3MOXKHO (HO HE 0053aTeNbHO) 3aJjaHue JIOITyCKAEMBIX Harpy30K (CTaTH4eCKUX U
CEeHCMHUYECKHX CHJII), C KOTOPBIMH (B CiIyyae MX 3aJaHusi) OyoyT CpaBHUBATHCS pacyeTHbIE
Harpys3KH.

o Jlwuna nodsecku — IJIMHA )KECTKOH MOJIBECKH, NEHCTBUTEIBHOE MOJOKUTEILHOE
YHCII0, MM (CM).

o Cobcmeennvie GepmuxanbHvle nepemewjenus — 3aJaHHOE COOCTBEHHOE
CTaTHYECKOEe JIMHEHHOE NepeMeleHUe B TOUKE I10/IBeca 110 HalpaBJICHHUIO III00aIbHON ocH
Z, MM (cM), I€HCTBUTEIIHLHOE YUCIIO.

o Jlonyckaemasn nacpysxka (CTAL]) — pomyckaemasl BepTHUKajbHas CTaTHYeCKas
Harpy3ska, KH (kr), gelicTBUTEIbHOE HEOTPHLIATEILHOE YUCIIO.

e Jonyckaemas nazpyska (CEMCM) — nonyckaemas BepTHKANbHas celicMUUecKast
Harpyska, KH (kr), AefiCTBUTEIbHOE HEOTPULIATENEHOE YHUCIIO.

e Bwibop uz B/l — npu HaXKATUU KHONKK B JAHHOM IIOJI€ MOJKIIOUYaeTcs 0aza
JAHHBIX T10 XKECTKUM MoaBeCKaM (CM. baza danmvix no sxcécmium nooseckam).
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Ipy:;kuHHast moaBeCKa

=

Feor. Caue. | Detanu | Yzen |

Mapkep I

rOnopHEE KOHCT PYKLMK

x| &= 1% Z|2| 25| ¥]

MpyxuHHAaA Nnoaeecka

THII OPYAMHE MEBH 045-63
Bubop ns BI >>
HogBop Her
RECTKOCOTE eI 166.7 KH/ M
PaBouasa HarpySka 5.18 KH
HommgeoTES THAT 2
OamHa TATDH 150000 bl
CoboTEEeHHES BepTHKANLHEE [epeMemeHma [ b2,
HozbdmpienT Samaca o HATpPYVERES 1.3
HEMeHeHMe HATPYSEM 35 %
CooToAHME OPM MCOETaHMAX SarnMHEHa

e Tun npyswcuHsl — IPElyCMOTPEHBI clienyrouie TuIbl (coprameHT) npyxun: OCT
108.764.01-80, OCT 24.125.109-01, MBH 049-63, “cneunpyxwunsr” BHUIIUIT (mns
ropsiuux OOKCOB-TIOMEUICHHUH ), Py KUHBI MOJIb30BATEINS U ITOJABECKU IMOCTOSHHOTO YCHIIHS
nionb3oBarest, npyxuasl LISEGA u moasecku moctossaHoro yemmms LISEGA.

e Buibpamwv uz B/] — 111 BBOIa XapaKTEPUCTUK BBIOPAHHOTO TUIIA MPYXKHUH U3 0a3bl
JAHHBIX TI0 TpYyKUHaM. [Ipu HaXkaTUu KHOTIKU Buibpams u3z BJ] oTKpbIBaeTcs 6a3a JaHHBIX
mo OCT 108.764.01-80, OCT 24.125.109-01, MBH 049-63, “cneunpyxuHam”,
npyxuHam LISEGA, npyxwunam mnoctosaHoro ycwmms LISEGA B 3aBucumoctd oT
COpTaMeHTa MpPYXXHHBI, U3 KOTOPOW MOXXHO BBIOpaTh JKECTKOCTh Uenu. J[nsg Turos
Ipysrcunvr nocmosnnozo ycunus, Ipysicunvl noivzosamens, TOJe OTCYTCTBYET (CM. TakxkKe
MYHKT basbl 0aniblx no npyscunam pasneia Basvl danHublx).

e Jlo06op — yKkazaTenb BEIOOpa XapaKTEPUCTHK JaHHON NPYKUHHOM MOJBECKU IPH
pacuerax ¢ BBIOOpPOM XapakTepuCTHK HpyxuH. Eciam B mone [lodbop crout /[la, TO
npyXKHHA OyzmeT moxoOpaHa B pe3yibTare MpoBeldeHHoro pacdera. Eciu croutr Hem, TO
BHIOOP XapaKTepUCTUK AAHHOW NMPYKMHHOW MOJBECKH HE NMPOU3BOJUTCS — UCIIONB3YIOTCS
3a7aHHbIe XapaKTePUCTHKU NPYKUHBL. 14 y37106b1X noosecok — Hem.

e JKecmkxocmo yenu — xecTKocTh 1enu, kH/M (kr/cm). s pacyeToB ¢ BBIOOpOM
)KECTKOCTEH TpyKUH He 3amaéres. [ npyKUH MoJb30BaTessl 3aiaeTcs o0s3arenbHo. B
Cllyyae HpOBEJCHMs IIOJIHOIO pacyera ¢ BHIOOPOM XapaKTEPUCTHK MNpPY)KWUH, BBEACHHAS
JKECTKOCTh HE YUHTHIBaeTCs. O0sa3amenvHulii napamemp 0715 y3108bix npysycut. B cnydae
BbIOOpa MpyXUHHOM nonsecku u3 b/, mosne i peaakTupoBaHus HEOCTYITHO.

e Pabouas Hacpyska — pabovas Harpy3ka Ha TPYKHHHYIO mojBecky, KH (kr) (s
pacueToB C ompeneneHHeM pabOYMX Harpy3ok HpyXuUH He 3anmaéres). B ciyuae
IIPOBEJEHHS IOJHOIO pacyeTa ¢ BHIOOPOM XapaKTEPHCTHK MPYXKHH BBEICHHas pabodas
Harpyska He yuuTbiBaercsi. Q0sa3amenbHblii napamemp O y3106bIX RPYHCUH.
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e Konuuecmeo mse — KOMMYECTBO TST y KaXIOH MOABECKH, LIEJIOE MOTOKUTENEHOE
YHUCIIO.

e J{nuna msazu — JUIAHBI TATH TOJBECKU, MM (CM), A€HCTBUTEIBLHOE MOTOKUTEIBEHOE
YHCII0; €CIM HEOOXOJUMO Y4YeCTh HAKJIOH IIOJBECKU IPH HEPEMEIIEHUSX, TO CIEIyeT
3a7aBaTh pPEaNbHYIO UIMHY MOABECKH, €CIH TAaKOH y4eT He HYy)KeH, PEKOMEHIYeTCs
3amaBaTh He MeHee 15000 MM.

o Cobcmeennvie 6epmuxanvbhvle nepemewjeHus — 3aJaHHble COOCTBEHHBIE
CTaTUYECKUE BEPTUKAIbHBIE IEPEMEILEHUS TOUEK OABECKH, MM (CM).

o Koshpuyuenm 3anaca no uacpyske — xkodpduuueHt 3amaca 1mo Harpyske Ha
MPY>KUHBI (TIOJIOKUTENbHOE 3HaueHue, He MeHbme 1,0), peKOMeHIyeTcs MPUHHMATh B
cootBerctBuH ¢ [17] 3navenne 1,0 — 1,3. [lns npyxun LISEGA pexomenayemoe 3HaueHHE
1. Wcnone3yercst TOJIBKO TPH pacdére ¢ MoAOOPOM XapaKTEPUCTUK IPYKHUH: BHIOpaHHAS
pabouass Harpy3ka, yMHOXXCHHas Ha O3TOT Ko3(Q(QUIHUEHT, HE MJOIKHA NPEBBINIATH
TaOJIMYHOTO 3HAYCHUsI HATPY3KH Ha BCIO omopy (1o cootBerctByrommM OCT, MBH mmm
IpyruM copramentam). (CM. Taroke MeHio Jannvle, Obwue oannvie, IIpyoicunot)

o I3umenenue nacpysku — WU3MEHEHHE HArpy3KH Ha TPYXHHHYIO MOJBECKY INpPHU
nepexone TpyOompoBoga U3 paboyero COCTOSHHUS B XOJIOJHOE, IIOJIOKHTENIBHOE
JNEeHCTBUTENBHOE YHCIO, peKOMeHayercs mnpuHUMaTh 35%. [lng TpyOompoBoJoB,
IPUCOCUHEHHBIX K OO0OpYJOBaHUIO, UyBCTBUTENBHOMY K BO3ACHCTBHIO yCWIMH OT
TpyOOIpPOBOIOB, peKOMeHIyeTcst 3HadeHue <35% [17], cooTBercTBEHHO CiemyeT
YBEIMYUTh KOJIMYECTBO MpUOMKEeHHH npu BbIOOpe npyxuH. st npyxus LISEGA
pexoMeHnryemoe 3HaueHue 25%. (CM. taxxke MeHio /lannvle, 3aknanka OoOwue OaHmuble,
nyHKT IIpyowcumot)

Ilpu 3amaHUU TPYXUHBI IMOCTOSHHOTO YCHJIMS BMecTO Hapamerpa Pabouas
Haepyska BBomUTCS mapamerp [locmosnnoe ycuaue (BPYUHYIO WIH C TOMOIIBIO
uMmeromeiics 06a3bl JaHHBIX IO IOABECKaM HOCTOSHHOro ycunus ¢upmel LISEGA
HaKaTHEM KHONKYW Buibpames us bBJ]) — 3HaueHWe Harpy3kd Ha npyxwuny, kH (kr).
Oobs3amenvHblil napamemp 071 Y3108bIX NPYIHCUH.

e CocmosHue npu ucnvlmanuax — yKa3plBaeTCsl COCTOSIHUE MPYXKUHBI IPYKUHHBIX
IIOJIBECOK U OIOP MPU UCTIBITAHHSIX:

e  3axnunenvl — TPY)XXUHA B COCTOSHMM HCIBITaHUI pasrpykeHa c
IIOMOILBIO CIIEIUAJIBHBIX TPHUCIIOCOOIEHUH, NepenaloIuX Harpy3sky OT TpyOoIpoBoa
HEMOCPEACTBEHHO Ha KOHCTPYKIUH, MUHYSI IIPY>KHHY;

e  Pacnywenvt — TIpy’)KMHa BOCIIPHHHMAIOT HArpy3Ky OT TpyOompoBona
TIPH UCTIBITAHUSX.

ITpu BeiOOpe “cneunpysxunpl’” BHUITMOT n0nOAHUTENBHO HOSBISAETCS ITyHKT
“XapaKTepUCTHKH CTICUIIPYKUH
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B XapakTepMcTHEH CIEUN] YHHHE

FoMoOHAad TeMIEPAaTYDa 20 °C
Pafouag TemIepaTypa 2858 °C
TermmepaTypa OPM MCTIETARILIN 150 °C

KoabiipeHT IMMHeMHOD0 pPACUMpEHMI [OpM pafouell TeMIEpATYDE 1.3E-05 l/ppan
FoapieapeHT IMEHHODD pacuMpeHMd IIpM XO0JM0OHOM TEMIEpaTVpe 1.15E-05 1l/rpan
Mooyme COEMDE E pafouweM c©ocTOIHMM 70560 Mla

Momye COEMIa E XOJOIHOM COCTOSHMM 78400 Mila

o Kospuyuenm nunetinoco pacuwiupenus 0aa mamepuana maeu — Kod3PPUIUEHT
JIMHEWHOTO PACIIUPEHUs JUIS MaTepuana TSITd IOJABECKH ‘‘CHEeNpyXHuH’ B paboueM u
XOJIOJTHOM COCTOSIHUSIX, 1/rpal, TedCTBUTENBHOE MOI0KUTEIBHOE YHCIIO;

o Temnepamypa oas cneynpydcun — TeMIepaTypa B paboueM H XOJIOIHOM
COCTOSIHUSIX W TIPH UCTIBITAHUSIX, °C, NEeHCTBUTEIBHOE YUCIIO;

e  Mooyrb cosuea mamepuania cneynpydicurn — MOLYJb CIBUra Uil pabodero u
X0MoHOTo coctostaus, MITa (kr/cm®), AeiCTBHTEIBHOE TONOKHTETBHOE YHCIIO.

CM. takxe baza OaHHbIX NO NPYIHCUHAM.

Ipy:xunnas onopa

x|
Feam. CeueH. | Netanu I Yzen I
Mapkep I
~ONOpHEIE KOHCTRYKLYAL
X| o] =1 2]7 #=|0|z]4] x|
lMNMpyxuHHas onopa
THII NP YAFHE CoCT 108.764.01-80
Bufop ms BJ >>
HogBop Her
REcTROCTE IemM 0 wH/ M
PaBouasa HaTpySKa 4.17 KH
HommueoTBEC TAD 1
H CoBoTEennne nepeMemeHis
Mo ocH X o] MM
o ocH ¥ o] 154
IIo ocH Z o] MM
B Ko=zddrapienTH TpeHMS
OceBoi 0.2
BoxkosoM 0.3
KHozddimpmpienT Sanaca Io Harpyske 1.3
HsMeHEeHHME HATPYSKH 35 %
CoQTOAHME IIPHM MCIETAHMAX SaKMMHEeHAa

e Tun npysxcuHsl — IPElyCMOTPEHBI CleAyroLIUe THIIbl (copTrameHT) npyxun: OCT
108.764.01-80, OCT 24.125.109-01, onopsl nosib30Batens
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e Bwibpamv uz Bl — o1 6600a xapaxmepucmuk 6blOPAHHO20 MUNA NPYICUH U3
0a3bl JaHHBIX 1O OpyxuHaM. IIpu HaxkaTuu KHONKU Buibpamsv u3 BJ] oTkpbiBaeTcst 6asa
nmanaeix o OCT 108.764.01-80, OCT 24.125.109—01 wu3 koTOpOH MOXXHO BBIOpaTh
XKeCTKOCTh 1ienu. st tuna lpyowcunst noiszosamens o€ OTCYTCTBYET (CM. TAKXKE MYHKT
baswi dannvix no npyscunam pasnena basvl dannbix).

e [loobop — ykazarenb BBIOOpa XapaKTEPUCTHK JIAHHOH NpPYXUHHOH OIOpHI IPHU
pacueTax ¢ BBIOOpPOM XapakKTepUCTHK TpyxkuH. Eciam B mone [lodbop crout [a, TO
npyxuHa Oyzner mopoOpaHa B pe3ysbTare NMpoBeAeHHOro pacuera. Ecnu croutr Hem, TO
BEIOOD XapaKTEpUCTUK TAHHOM NPY>KUHHOW OMOPHI HE NMPOM3BOAUTCS — HCIOJIB3YIOTCS
3a/laHHbIEe XapaKTePUCTUKU NIPYKUHBL. s y3n08vix npyscun — Hem.

o JKecmrxocms yenu — xectkocTh nenu, KH/M (kr/cm). JInst pacueToB ¢ BRIOOpOM
*KECTKOCTEH mNpyxHuH He 3amaercs. s omop moib3oBarelns 3amaércs oOs3aTenbHO. B
cllydae MpPOBEAEHHs IOJTHOTO pacdyeTa ¢ BHIOOPOM XapaKTEPUCTUK MPYXKHH, BBEICHHAS
KECTKOCTb HE YUUThIBaeTCA. O0sa3amenvHblil napamemp 071a Y3106bIX NPYIHCUHHBIX ONOP.
B ciydae BeiOopa npyxuHHOU MoABecky U3 BJI, moie uist peqakTHpOBaHHs HEIOCTYITHO.

e Pabouas naepyska — pabouas Harpys3ka Ha NpYXHHHYIO omnopy, kH (kr) (mis
pacueToB ¢ oOmnpenesieHHeM pabouYMX Harpy3oKk MpYXHH He 3amaéres). B cimydae
MIPOBE/ICHHS TOJIHOTO pacyera C BHIOOPOM XapaKTepUCTUK IPY)KUH BBeAEHHas pabouas
Harpy3ka He yYUTBIBaeTCs. O0sa3amenbHblii napamemp 01 y3106b1X RPYIHCUHHBIX ONOP.

o Konuuecmeo mse — KONUYECTBO TAT y KaXKIOH OMOPHI, HEJ0e MOJIOKUTEIFHOEe
YHCIIO.

o Cobcmeennvie auHelinble nepemeujenusi — 3aJaHHble COOCTBEHHBIE CTaTHUECKUE
JIMHEHHBIE TepeMelLIeHNsI OIIOphl 10 HalpaBIeHUAM rnodanbHeIX ocedl X, Y, Z, MM (cm),
JeHCTBUTEIbHBIC YHCIIA.

o Kospuyuenmol mpenus - 3HayeHUs KOI(P(OUIMEHTOB TpPEHHS B ONOPHOU
KOHCTPYKLHUH BIOJb M TONEPEeK ocu TPYOBL IIpM TpeHHH «CTanb MO CTalU» JUIS OIop
CKONIBKEHHsT KOX(PQUUUEHThl TpeHHs peKOMeHIyeTcs 3anaBarh paBHbMH 0,3; s
KaTKOBBIX OMNOp Tpu oceBoM mepemenieHnn — 0,1 u npu 6oxoBoM mepemernennn — 0,3.
Baenennslie k032G GUIHEHTH TpeHHUs OyAyT UCIIOIBb30BATHCS TOJBKO MPU PACUETEe C YIETOM
tpenust (cM. Merio Jannvie yHkT O0wue dannvle 3akianka Obwue oannwvle).

o Kosghuyuenm 3anaca no Haepysxe — kodppuUueHT 3amnaca 1o Harpy3Ke npyxuH
(monoxuTenpHOE 3HAUeHUE, He MeHbIIe 1,0), peKOMeHIyeTcsl IPUHUMATh B COOTBETCTBUH
¢ [17] 3nauenue 1,0 — 1,3. Vcnomnb3yeTcs TOJIBKO MpH pacyére ¢ HOA00POM XapaKTePHCTUK
MIPYXKHH: BhIOpaHHas pabouasi Harpy3Ka, YMHOXKCHHAs Ha 3TOT KO0A(G(GUIMEHT, HE TODKHA
IIPEeBBIATh TAOIMYHOIO 3HAYEHUs HArpy3KHU Ha BClO omnopy (o coorsercrByromum OCT
WU APYTUM coptamenTam). (CM. taxke MeHio Jannvle, Obwiue dannvie, Lpyoicutivl)

e 3menenue Hacpysku — W3MEHEHHE HArpy3KH Ha IMpPYXXHHHYIO OIOpY IIpU
nepexofe TpPyOOmpoBoJga U3 pPaboyero COCTOSIHUSI B XOJOTHOE, MOJIOKHTEIBHOE
JNEHCTBUTEIBHOE YHCIIO, pEeKOMeHnyercss mnpuHumark 35%. Jlas  TpyOonmpoBojos,
MIPUCOETMHEHHBIX K OOOpYIOBaHHIO, UYYBCTBUTECIBHOMY K BO3JCHCTBUIO YCHIHMH OT
TpyOONpOBOOB, peKoMeHayeTcst 3HadeHue <35% [17], COOTBETCTBEHHO CciemyeT
YBEIHYHUTH KOJIWYECTBO NMPHOIIKEHUH NpH BEIOOpe mpyxuH. CM. Takke MeHIo /[Jaunuie,
3aknanka Obwue danHvle, TyHKT IIpyoicunbt).

o Cocmosnue npu ucnvlmanuax — yKa3plBaeTCsl COCTOSIHUE MPYXKUHBI TPYKUHHBIX
MIOJIBECOK H OIIOP MPHU HCIBITAHUAX:
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e  3akmumeHa — TIpy)KMHa B COCTOSIHUM MCIBITAaHMH pasrpykeHa ¢
IIOMOIIBIO CHENHUATbHBIX IPHUCIOCOOTIECHUH, HepeJaloluX Harpysky oT TpyOompoBona
HEIOCPEACTBEHHO Ha KOHCTPYKIMH, MUHYS NIPYKUHY;
e  Pacnywena — IpyKUHA BOCIIPUHMMAIOT Harpy3Ky OT TpyOompoBoja
IIPY UCTIBITAHUSX.
°

CwMm. Taxke baza 0annvlx no npyjucuUnam.

Omnopa odmero Buga

x|
Teom. CeuyeH. | Netanu | Yzen |
tdaprep I
~ONOpHEIE KOHCTRYKLIK
x| &= 122" #z]E %
Onopa oSuyero Buaa
B TiaeliHie XeCTKOCTH
o ocm X 1 xH/™
o ocm ¥ 0 xH/™M
o ocm & 1 ®KH/ M
H ¥rmoeme mecoTKOCTH
Bokpyr ocm X 0 kH*mM/pan
Bokpyr ocu Y 0 xkH¥M/pan
Bokpyr ocH 3 0 kH*M/pan
H CoBborBennne nMHEeHNE IepeMeleH
Mo ocm X 0 M
o ock ¥ o] 13
o ocH & 0] MM
H CobcTEeHHEEe YIIOBHE NepeMemEHN
Bokpyr ocm X o] ran
Bokpyr ocH Y 0 ran
Bokpyr ocH 3 0 pan
B HosbdsapienTn Tpemma
OcesoM o]
BEoKoBOM 0]
Tsarx IEyCTOpPOHHAA
CHoTeMa KOOPRIMHAT TnobaneHas
Bl onyoracume omma  (CTAIL)
H Jonyokaemue mMomMenTE (CTAIL)
A JonyckaceMEe CRITE (CEHCM)
[{ Oonyckaemme mMoMenTH (CEHCM)
H JonyoraseMee OepeMelleHMA
PacuéT mECTKOCOTEH >
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Tlanens BBOza. 3aknaaka CeueHne

[Ipon3BonbHEIE OHOPBI MOJACIUPYIOTCS 33JaHHEM JIMHEWHBIX M YTJIOBBIX
KECTKOCTell B INOOANbHON WM JIOKaJbHOW CHCTEME C IOMOIIbIO OKHA, IOKa3aHHOTO
BhIlie. B omope 001ero Buga BO3MOXHO (HO HE 00sI3aTENIbHO) 3aaHUe “BBIHYKICHHBIX
NOCTYNATEJIbHBIX U (MJIH) YIJIOBBIX IEpEMELICHUI B paboueM COCTOSIHUU, 00YCIIOBICHHBIX
CMEIIEHHEM CaMOro OMOPHOTO yCTpoicTBa. [yt omophl o0miero BUIa BO3MOXHO (HO He
00s13aTeNbHO) 3aJaHUe JOMYCKAaeMbIX CTATHYECKUX MepEeMENIeHIH, Harpy30K CTaTHIECKUX
U CWI U MOMEHTOB), C KOTOpPbIMH (B cily4ae HUX 3aJaHus) OyAyT CpaBHHBATHCS
COOTBETCTBYIOIIHE 3HAYCHHSL.

o Jluneiinvie ocecmkocmu — 3aJ]aHHBIE JKECTKOCTH OIOPHBIX KOHCTPYKIHMH B
HAalpaBJICHUH JINHEHHBIX TMEpeMeleHni 1Mo riobaibHbIM ocsiM X, Y, Z WU JIOKaJIbHBIM
ocsm X', Y', Z', kH/M (kr/cMm), AefCTBUTENIbHBIC HEOTPHIIATENIbHBIC YUCIia. ECITH )KeCTKOCTh
paBHa 0, TO mepeMelleHHWE B JaHHOM HAaIlpaBIeHUU paspemieHo. [ng “abcomoTHO”
KECTKHX OIIOp, UCKITIOYAIOIIIX ITepEeMENIeHHs B HEKOTOPBIX HAIPABICHUSIX, POTPAMMO
MOTYT OBITh aBTOMAaTHYECKH 110100paHbl BETMYHHBI HEOOXOIUMBIX kKecTKocTel. [1iist aToro
CIIeITyeT COOTBETCTBYIOIIHE )KECTKOCTH 33/1aTh PaBHBIMU 1.

o Venoswie dicecmkocmu — 3aJJaHHBIC YTIIOBBIC JKECTKOCTH OIOPHBIX KOHCTPYKLHUH
BOKpYT Ti00aibHbIX ocedd X, Y, Z wnu nokansHbIX oceit X', Y', Z', kH-M/pan (kr-cm/pan),
JIeHCTBUTEIIbHBIC HEOTPULIATEIbHBIC Yicia. Eciin yriioBas xecTkocTh paBHa (), TO MOBOPOT
BOKPYT BBIOpaHHO# OCH He orpaHuueH. J[Jst “abCoNOTHO” KECTKHUX OIOpP, UCKITFOYAFOIINX
MOBOPOTHl B HEKOTOPBIX HAIpPABJICHUSAX, MPOTPaMMOW MOTyT OBITh aBTOMATHYECKU
o00paHbl BETUYMUHBI HEOOXOAUMBIX KECTKOCTeH. [JIsl 3TOrO ClienyeT COOTBETCTBYIOIINE
JKECTKOCTH 337laTh PaBHBIMU 1.

o Cobcmeennvie auHelinble nepemeujenuss — 3aJaHHble COOCTBEHHBIE CTaTHUECKUE
JMHEHHBIE TepeMelleHHus Omopel o HampasieHusM oced X, Y, Z, MM (cm),
JeHCTBUTEbHBIC YHCIIA.

o Cobcmeennvie yznogvle nepemeujenus — 3afaHHble COOCTBEHHBIE CTaTUUECKUE
VIJIOBbIC TEepeMelleHust omopsl BOkpyr oceid X, Y, Z, pax, [OeiCTBUTEIbHBIC
HEOTpULATEIIbHbIC YHCIIA.

o Kooghpuyuenmol mpenus — 3Ha4eHus] KO3PPUIMEHTOB TPEHUS BAOIb (0cesoit) U
norepek ocu TpyObl (60K060Il) B OTIOPHBIX KOHCTPYKIHSX. [IpH TPEHUH «CTANIb IO CTalIK
IUISL OTIOp CKOJIBKECHUSI M HANpaBISIOMUX OMop Kod)(OUIHMEHT TpeHHs pPeKOMEHIYeTCs
3agaBath paBHbIMH (,3; A7 KaTKOBBIX OIOp NpH oceBoM mnepememieHnn — 0,1 u npu
6okoBom nepemerienun — 0,3.

e Baexnennsie k03 UIHEHTH TPEeHHsT OYAYT UCIIONB30BATHCS TONBKO MPH pacyeTe
¢ yuetoM TpeHus. (cM. Jannvie yHKT Qbwue dannvle 3axnanka Obwue dannvle). B yzne
(y31060M ceueHUu) MoOeaU GO3MOINCHO 3A0AHUE U KOPPEKMHbLI yuem Onopvl 0e3
mpenus (ko3gpuyuenmol pagusl Hy10).

e Tun — OIHOCTOPOHHSISI WJIM JIBYCTOPOHH:S (10 ocu Z) omopa. OJHOCTOPOHHSSA
oropa He TPENSITCTBYET OTPbIBY TpyObl (BBepx). [[Jisi OMHOCTOPOHHEH OMOPBI BO3MOXKCH
OTpHIB TPYOBI Ha BCEX 3HAYMMBIX dTamax pacuera (cM. Kowmenmapuu). B yzne (y3noeom
ceueHuu) MoOenUu 603MONCHO 3A0AHUE U KOPPEKMHbBLIL YUem MOJIbKO 08YCHOPOHHEI
onopui.

o Cucmema koopoumam — YyKa3bIBaeTCs, B Kakoil CHCTeMe KOOpAMHAT 3aJaHa
omnopa: I nob6anvnas wim Jlokanenas. IIpn BbIBO/IE pe3ysIbTaTOB B BUJ/I€ CBOJIHBIX TaOJIUI] K
HOMEpaM CE4YEeHHWH OIop, 3aJaHHBIX B JIOKATBHOH CHCTEME KOOPAMHAT, H00aBISETCS
Haanuch «JICK».
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e Veon JICK — nipu UCTIONB30BAHUH JIOKAIBHOM CHCTEMBI KOOPAWHAT 3aJaiTe, eciu
HEOOX0AUMO, Yroil HMOBOpoTa JoKaubHbIX ocel X' m Y' Bokpyr ocu Z', rpan (pan) B
muanazone ot —180 mo +180 rpax. Ilpu BBOome 3mauenms yrma JICK, moBopoT omopsr
ocymecTBIseTCsl BOKpYr ocu Z'. IIpu BBoJE MOJOXKUTENBHOTO 3HAYEHHs yIJla IOBOPOTA,
nokanpHble ocu X', m Y' moBopaumBaroTcsi BOKpYr ocu Z' B cropony ot X' k Y',
OTpHLATENLHOTO — B cTOpoHy om Y' k X'. Huoice npugooumcs npumep 3a0anus onopvl 8
JIOKAIbHOUL cucmeme KOOPOUHam.

Hauano nokansHO# cuctems! koopaunat (X', Y', Z") pacnonaraercs B KOHEUHOMH
touke ferand. Oce Z' HampaBiieHa BIOJb [ICTAlM B CTOPOHY OT cedeHwus i-1 K ceueHuro i;
ock X' pacronaraetcsi napajuienbHo INIOCKOCTH X, Y M HalpaBisieTcsl TakK, YTOObI KOCHHYC
yTIia MEXIY 3TOH OCBIO H OCBIO X OBUI IMOJ0KUTEIbHBIM.

3anmanue omnop B rinobamsHOM (X, Y, Z) u nokaneHou (X', Y', Z') cucremax
KOOpPJIHHAT:

Kecrrxoctu no Y, Z (rnobansras CK) u sxectkoctr omopsl o X', Y' (JiokanbHas
CK) coBnanator

Omnopa noeepuyTa Ha 30 rpaa. OtHOcHTeNbHO NOKATBHOH CK, %KeCTKOCTH ONmOpEI
o X', Y' (npu 3ananuu ykaszan yrou B 30 rpan).
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Tlanens BBOza. 3aknaaka CeueHne

Ocb TpyOBI OBEPHYTA MO YIJIOM B 45 rpaj. k ocsiM X, Y, )KECTKOCTH OMOPHI 10
XY

Ocb TpyOBI MOBEPHYTA MO YIJIOM B 45 rpaj. k ocsiM X, Y, )KECTKOCTH OMOPHI 10

X', Y'. Onopa noBepHyTa Ha 60 rpax. OtHOCHTENBHO NoKambHOH CK, sxectkoctn mo X', Y'
(pu 3amanum ykaszan yrou B 60 rpan).

e Jlonyckaemvie cunbl — AONycKaemble cuibl Broib oced X, Y, Z, xkH (kr),
JIeHCTBUTEIIbHbIC HEOTPULATEIBHBIC YHCIIA.

o Jlonyckaemvle momenmul — NOIMyCKaeMble MOMEHTBI BOKpyT oced X, Y, Z, kH-m
(xr-cm), neficTBUTENbHBIE HEOTPULIATEIbHBIC YHCIIA.

o Jlonyckaemvle nepemewenuss — JOIyCKaeMble IepeMelleHns TpyOomposona
B1oib oceit X, Y, Z , MM (CM), IefiCTBUTEIbHBIE HEOTPULIATEIbHbIE YHCIIA.

e Pacuém dcécmrocmeii — HAKMHUTE KHOIIKY L 5 srom noxe JUIsL pacyeTra JOKaIbHBIX
KECTKOCTEl ITynepHOro ysma o0opynoBaHus (COCYHOB, ammapaTroB) (cM.
Ipunooicenue 4, Obwee onucanue [76]).
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HecranpaptHas onopa

210

CeaHc pabOTBI ¢ KOMILUIEKCOM

x|
Teom. Ceyen. | Oetanu I Yzen I
Mapkep I
—NOpHEIE KOHETRYKLMH
X| || = [t ¥ %]5 2[5 X]
HectannapTHas onopa
i Cobe nep B TCE
CuoTeMa KoOpOMHAT T'nobanbHas
HCease no X ¥Yopyrasa
COHOCTOpOHHAR Her
EEcTROCTE [} xH/m
KoatdmumesT TpenmMs oo ¥ 0.3
Kosbdmument Tpenms mo 2 0.3
3a30p N0 HaATpPaBISHMI CEASHM [} MM
Basop NpPpoTHME HanpabBleHMAa cBAsp 0 MM
JonyckaeMas Harpyska (CTAI) o] xH
IonycrasMas Harpyska (CEWACM) 1] ®H
Ceasp nmo ¥ Her
OOHOCTOpOHHAAR Her
KoztbdmumesT TpenmMs oo X o
Kozbddrmumenr Tpenms mo Y 1]
3as0p N0 HaATpPaBJIeHME CEASH [} M
BasSop NpoTHE HanpabBleHMs cBasy 0 MM
IonycrkasMas Harpyska (CTAI) o] xH
JonycraeMas HaTpyIKa (CEMCM) 0 ®H
Cease BORpyT X Her
CBASE BOKPYT Y Her
Cease BoOoKpyT Z Her
Pacué&T mECTKOCTEMH >
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Tlanens BBOza. 3aknaaka CeueHne

HecrangapTHble ONOpHI 3aJaf0TCsl KaK HaOoOp CBs3el M0 OCSIM INIOOAIbHON W
JIOKaJIbHOM ~ cHCTeMbl KOOpIWHAT. JIMHE#Hble CBA3M MOrYyT OBITh 33JaHbl  Kak
00HOCMOpOHHUe TIO OCU WIX MPOTHB OCH. Takke JUIs CBS3el YUUTHIBAIOTCA, B CIIydae MX
3a7aHusl, 3a30pbl.

o Cucmema kxoopoumam — YyKa3bIBaeTCs, B Kakoil CHCTeMe KOOpAMHAT 3aJaHa
omnopa: I nobanvnas v Jlokanernas. TIpu BeIBOJIE PE3y/IbTaTOB B BHJIE CBOJHBIX TaOIUIl K
HOMepaM CE4YeHWH Omop, 3aJaHHBIX B JIOKAIBHOH CHCTeMe KOOPIMHAT, J00aBISIETCS
Haamuch «JICK».

e Veon JICK — nipu UCTIONB30BaHUHN JIOKAIBHOM CHCTEMBI KOOPAWHAT 3aJaiiTe, eciu
HEoOXO0MMO, Yroji HoBopoTa JokanbHbIXx oce X' m Y' Bokpyr ocu Z', rpan (pax) B
muanazone ot —180 mo +180 rpax. Ilpm BBOome 3Hauenus yrima JICK, moBopoT omopsr
ocymecTBiseTcs BOKpyr ocu Z'. TIpu BBOJE MOJIOKUTEIBHOTO 3HAUEHHS YIjla MOBOPOTA,
nokanpHble ocu X', m Y' moBopaumBaroTcsi BOKpYr ocu Z' B cropony ot X' k Y',
OTpHLIATENILHOTO — B cTropoHy om Y' k X'. OnmcaHue 3a7aHus B JIOKJIbHOH CHCTEME
KOOpPJUHAT CM. B yHKTe Onopa obwezo guoa.

e (Cea3p — HalUuue CBSI3U IO BHIOPAaHHOMY HAIIpaBJICHUIO (CTEHNEHU CBOOO/IBbI).
Bo3MoskHBIE 3HAUSHUS: HET, )KECTKAsI, yOpyras;

o JKécmrxocmv — 3amaHHAs] KECTKOCTh OIOPHOW KOHCTPYKLHUH IO HAIPaBICHHIO
cBsi3u (nmHeiHO# / yrmooit), kH/M (kr/cm) / kH-m/pan (kr-cm/pan), IeHCTBUTEIbHBIC
HeOoTpULATEIIbHbIEC YHCIIA;

o  Koogppuyuenmvr mpenus — 3Ha4€HHA KOI(DGHUIUEHTOB TPEHUS B OIOPHBIX
KOHCTPYKLUSIX IO OCSIM, MEPIECHANKYISIPHBIM OCH CBsI3U. [IpH TPEHUH «CTallb MO CTaJH»
JUISL OTIOp CKOJIbKeHHS KO3(p(UIMEHThI TpeHUsI peKkoMeHIyeTcs 3anaBarh paBHbiMU (,3;
JUIsl KaTKOBBIX OIOp Npu oceBoM nepemeniennd — 0,1 u npu 6okoBoM nepemerniernu — 0,3.
BBenennbie k03 GHUIMEHTH TpeHHUS OyIyT UCIIOIB30BATHCS TOJBKO IPH PacueTe C YIeTOM
Tpenust (cM. MeHto Jannvie yHkT Qbwue dannvle 3akianka Obwue oannvie).

e OOHOCMOpPOHHASA — THI OTPAHUIEHHS AT CBSI3H: 100 1a (OAHOCTOPOHHSIA), THO0
HeT (aBycTopoHHss). CBsA3b, OrpaHUYMBAIONIAsl IEpEMELIeHUs] TPYOOPOBOa MPOTUB MIIN
M0 HATPaBJICHUIO CBSI3M — OJJHOCTOPOHHSISI, OJJHOBPEMEHHO 110 HAINPABICHHUIO U NPOTUB —
JIBYCTOPOHHSIS. J[11 OJTHOCTOpOHHEH CBSA3M BO3MOXKEH OTPBIB TPYOBI Ha BCEX 3HAUYUMBIX
JTamax pacyeTa (Harpyska Ha OIOpY B ClIydyae OTpBIBa He Ieperacres).

e 3azop no manpagienuro céa3u — 3aJaHHBIA 3a30p MO HANPABICHUIO CBS3M, MM
(cM), nEeHCTBUTENBHOE YHCIIO;

e 3azop npomue nanpaenenus ceéa3u — 3aAaHHBIA 3a30p NPOTHB HAIPaBICHUS
CBsI3U, MM (CM), ICHCTBUTEIILHOE YUCIIO;

o Jlonyckaemas naepysrka (CTAL]) — nonyckaemas crarnveckas Harpy3ka kKH, kH-m
(KT, KT*CM), TIEWCTBUTEIBHOE HEOTPHUIIATEIHHOE YUCIIO.

o Jonyckaemas nazpysxa (CEHCM) — nonyckaemas ceiicMuueckas Harpyska kH,
kHM (Kr, KI"CM), ICHCTBUTEIBHOE HEOTPUIIATEILHOE YHCIIO.

o Pacuém orcécmkocmeri — HAKMUTE KHOIKY D B 3TOM II0JI€ JJIsl pacueTa JOKaJIbHBIX
KECTKOCTel ITylepHOro Yysna o0opynoBaHus (COCYHOB, amlmapaTroB) (CM.
Ipunooscenue 4, Obwee onucanue [16]).
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AMopTH3aTop
x|

Teor. CaueH. | Netanm I Yzen I

hapkep IAMDpTH3aTDp

~ONOpHEIE KOHCTRYKLMMK

X| &=t %] 7 [#]3t]% & X]

AMopTHzaTOp

Mo ocH X ) KH/ M
Mo ocH ¥ 0 KH/ M
Mo ocH 2 1E+07 rH/ M
MaroMManbHas Tpysonon 10 xH
CHoTeMa KOOpPIMHAT TnobanrbHas

AMopTH3aTOp,  OKa3bIBAIOUIMHA  CONPOTHBIEHHE  TOJBKO  JUHAMHUYECKUM
NepEeMEICHUAM, YUYHUTBIBATCS TOJBKO B JMHamuueckux pacuerax (ACTPA-DPOPM,
ACTPA-CEHCM, ACTPA-BHEP u ACTPA-/JHH). AMOpTH3aTOp HE MOKET GBITh 3a/1aH
B OJIHOM CEYEHHUH C APYTUMHU THIIAMH OTIOP.

o JlunetiHble dcecmkocmu — 3alaHHbIE KECTKOCTH aMOPTH3aTOPOB B HAIIPABICHUU
JIMHEWHBIX TIepeMenieHni mo riaobanbHbM ocsaM X, Y, Z wiu nokaibHbIM ocsim X', Y', Z',
kH/M (kr/cm), nelicTBUTENIbHBIE HEOTPHULIATENbHBIE Yica. [Ipu 0TCYyTCTBIM KECTKOCTEH 110
BCEM TPEM HAIPABJICHUSAM BBIJAETCS PEIYIPEKICHHE.

o  Maxcumanvuas — 2py3ono0vbeMHOCMb — MaKCUMaJbHas TPYy30MOJbEMHOCTh
aMOpTH3aTOpa B TaHHOM cedeHnH, KH (KT), IeHCTBUTENbHOE MOJIOKUATEINHHOE YUCIIO.

e Cucmema KoopOuHam — YKa3blBaeTCs, B KAaKOW CHCTEME KOOpIHWHAT 3a/1aH
amoprtuzatop: [ nobanrvnas v Jlokanenas. Tlpu BeIBOJIE pe3ysbTaTOB B BUJAE CBOJHBIX
TaOJIHI K HOMEpaM CEYeHHH aMOpPTH3aTOPOB, 33/IaHHBIX B JIOKAIBHOM CHCTEME KOOpAMHAT,
nobasnsercs Haamuch «JICK».

o Veon JICK — mipu MCTIONB30BAaHUH JIOKATBHOM CHCTEMBI KOOPAWHAT 3aJaiiTe, eciu
HE0OXO0AMMO, Yroil MOBOpoTa JoKadbHbIX oce X' m Y' Bokpyr ocu Z', rpan (pan) B
muanazone oT —180 mo +180 rpan. Onmcanue 3amaHUs B JOKATBHOW CHCTEME KOOPIWHAT
CM. B ITyHKTe Onopa obueco guoa.
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Tlanens BBOza. 3aknaaka CeueHne

Jdemndep
|

Teom. CeueH | Netanu | Yzen |

Mapkep I

rONopHEIE KOHET PYKLWK

x| al-= 1222 =E X

Iemndep

CHMoTeMa KOoOpIMHAT TnobaneHas
Cease mo X HeT
Cease mo Y HeT

HCeasr no Z Easro—yupyras
EECTKOCTE 0 KH/M
HemndmpoEase 50 KH%c/m
HonycrkaeMas Harpys(Q ®H
CBASE BOKPYT X HeT
Cease BOKpYT ¥ HeT
Cease BOKpyT Z HeT

Z[eMH(bep — YOpyro-Bs3Kasd Omopa, OKa3bIBaroIas COIIPOTHBIICHUE TOJIBKO

JUHAMUYECKUM TE€PEeMEICHUSM, YYUTHIBACTCS TOJBKO B JMHAMHYECKHX pacueTax INpH
npuMeHeHun Metona IIpsamoe unmespuposanue ypasnenuii Osuxcenus 8 ACTPA-CEHCM
u ACTPA-/THH, v Ilonnozo memooa pacuéra B ACTPA-BHBP.

Hemmdepbl 3amarorTcss Kak HabOp CBsA3ed MO OCAM TJIOOANBHOW CHCTEMBI
KOOpPJMHAT.

e (s3p — HaJIMYKME CBA3M 10 BBIOPAHHOMY HAIPABJICHUIO (CTEMEHHU CBOOOJBI).
Bo3MoKHbBIE 3HAYECHUS: HET, KECTKAs, BA3KO-yIpyTrasi;

o JKécmrxocmv — 3aJaHHAsl KECTKOCTb ONOPHOM KOHCTPYKLHH IO HaNpaBICHHUIO
CBsI3M (JMHe#HOH / yrioBoi), kH/M (kr/em) / xH-m/pan (kr-cM/pan), AeHCTBUTENbHEBIE
HEOTPHLATENEHBIE YHCIIA;

o Jlemnguposanue, — 3amaHHOe AeMI()UPOBAHHE OMOPHOW KOHCTPYKLIHUH IO
HaTpaBJICHUIO CBs3M (JIMHEHHOM / yrioBoi), kH-c/m (kr-c /em) / kH-m-c /pag (kr cMm-c
/pam), NeUCTBUTEIbHOE HEOTPUIIATEIBHOE YHCIIA;

e Jlonyckaemas mnacpysxka — JAOIycKaeMmas JIuHamudeckas Harpy3ka KH (kr),
JeHCTBUTEIbHOE HEOTPULIATEIbHOE YHCIIO.
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®anen
x|
HPacuéT o PTH 38.001-%94 Ha -
Hapy®HEDD GMaMeTp HPORIAOKK 300 Mmj
BHyTpEHHME OMaMeTp OporRaagrmn Z50 HM
OonycraceMoe ODABISHHE 1 MIa
Bebop us BI =
PacuéT o PASP.5137-73 HOa
T CcoefMHEHMA KoMBHHHpOE&GHHOS
HHarpysea ABTO
YCOoBHOE OAaBNEHHE o MIa
Pacdu&THasd TEMIEpaTypa 520 ‘o
{OMOmHAA TEMIEpaTypa Z0 ‘c
Pafouee DaEnsHMEe 210 Ml‘IaLI
OTreHa |

e Pacuém no PTM 38.001-94 — pacuét repmeTnanocTH ¢uanies mo [3].

o Jluamemp npoxiaoxku.

e Hapyoicuwiii— HapyXHBII TuaMeTp npoknaaku D, MM (cm).
®  BrympernHuti— BHyTpEHHHI AUaMeTp npokiaaku D, MM (cm).

o Jlonyckaemoe Oasnenue — 3amaBaeMoe (IIOMyCKaeMoe) MaBJIEHHE BO
¢bmaneBom coenunenun [P,], MITa (xkr/em).

e Buibop uz B/] — npu HaXaTHX KHOIKHU B JJAHHOM II0JIC MOJKIIOUaeTcs 0asa
JaHHBIX 110 (utanam (cM. basza OanHbIX no guanyam).

Pacuer repMeTMYHOCTH (IAHIEBBIX COCAWHEHUH MPOBOIHUTCS IO METOJIHMKE,
U3II0KeHHO# B [3].

Ha (naHumeBsle coeMHEHHS TPYOONPOBOAOB, KPOME BHYTPEHHETrO WIIH
Hapy KHOTO IaBJIEHHS, JEHCTBYIOT TAKOKe OCeBasl U MEPepe3bIBAIONINE CHIIBI, H3TH0OaIoye
7 KPYTSAIIUA MOMEHTBHI, BEJIMYMHBI KOTOPBIX OIPEACISIOTCS M3 pacdyera HampsKeHHO-
neOpMUPOBAHHOTO COCTOSHHUSA TpyOOmpoBoJa B IEJIOM. OTH CHJIOBBIE (aKTOPBI
YUYUTBIBAIOTCS TIPH ONPENIENICHUH YCIOBHOTO (JOIYCKAEMOro) IaBICHHUSI.

B cBoampix Tabnumax (tabnuua ['epmernuHOCTh  (IaHIEB) B Cilydae
NPEBBIIICHAS ~ PAaCYCTHHIMH  3HAUCHUSIMH  JOIyCKaeMOH  BENWYMHBI  BBIIACTCS
COOTBETCTBYIOIIast AUATHOCTHKA.

@DopMyITBI TS YCIOBHOTO M PAacYeTHOrO (JOIyCKaeMOro) JaBJeHHs BO (hraHIax
npuBeeHsl B Qbuem onucanuu [76].

e Pacuém no PI5P.5137-73 — pacyér NPOYHOCTH M TUIOTHOCTH (PJIAHIIEBBIX
coeaunenuii no [14]. Pacuér nocrynen mis orpacieBoii BetBu ACTPA-CY ITTPOM.

VTonoEHOE OAENEHHME COBIMHEHMA u] MITa
TeMOEpATYpa COEqMHEHMSA 300

TeMOepaTypa B XOMOOHOM SOCTOAHMN zZ0

PaBouee OaBMeHHE 6.4 MIIa
M=rubBammmuii MomeRT E pabouem cocrosHm 30 EH*n
MpH=ZHAE S4MaHMA MOHTaXHOTO MOMEHTA HeT
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Tlanens BBOza. 3aknaaka CeueHne

o Tun coedunenuss — THUI (DIAHIIEBOTO COEAMHEHMS: LEJIBHOE, CBOOOMHOE HIIU
KOMOMHHMPOBAHHOE;

e Vcnosuoe Oaenenue — ycnoBHoe nasieHue ¢aHneBoro coeaunenus, Py, MIla
(xr/em’);

o Pacuémnas memnepamypa — pacuéTHas Temreparypa (QIaHIIeBOrO COSIUHEHNS,
t, rpan. He penaktupyemblii mapamerp (BbHIOMpaeTcs ¢ MPUMBIKAIONIMX JeTalei
TpyOONpPOBO/Ia KaK MAKCUMAJILHOE 110 a0CONIOTHOW BEJIMYHMHE 3HAYCHHUE);

o  Xonoonas memnepamypa — temiepatypa (IIaHIIEBOTO COSIUHEHHS B HepadoueM
COCTOSIHUM (IIpM HOpPMAaJbHBIX yCloOBHAX), U, rpag. He pemaktupyemblii mapamerp
(BbIOMpaeTcss € TOPUMBIKAIOMINX JeTaneil TpyOompoBoJa Kak MaKCHMajbHOE 10
a0COJIIOTHOI BEJIMYMHE 3HAUCHHE);

e Pacuémnoe dasnenue — pacuéTHoe naBiieHHe (uiaHIeBoro coequneHus Py, MIla
(xr/cm®). He penakTHpyembiii mapamerp (BBIOHpAaeTcs C NPUMBIKAIONMX —JeTATIeH
TpyOOIpoOBOIa KaK MAKCUMAaJIBHOE I10 a0COTIOTHOM BENMYMHE 3HAUCHHE);

e Uzeubarowuii MomeHm 6 pabouem COCMOAHUYU — W3THOAIOIUN MOMEHT,
JeHCTBYIOINHA Ha (IaHIIEBOE COelMHEHHE B pabodem cocTosHMU (9Tam 2), My.s kH'M
(xkrc-cm, Tc'M). He penaktupyemblii mapameTp (BHIOMpaeTCsl ¢ MPUMBIKAIONIMX JIETaNCH
TpyOOIpoOBOIa KaK MAKCUMAaJIBHOE I10 a0COTIOTHOM BENUYMHE 3HAUCHHE);

o [lpusnak 3a0anusi MOHMAICHO20 MOMeHma — TIPU3HAK 3aJaHus MOJIb30BaTEIeM
n3rubaroIero MoMeHTa Ha (aHIeBoe coeTMHEHHe IPH MOHTaxe. B ciydae n3BecTHOTroO
3HAUCHUSI M3rHOAIONIEr0 MOMEHTA, NCHCTBYIOIIETO Ha COCAMHCHHE MPH MOHTAXE,
BEIOMpaeTcs 3HadeHue «Ectby». B cimydae BeiOopa «Het», 3HaueHHe MOMEHTa BHIYUCIISIETCS
MIPOTrPaMMO aBTOMATHYECKH;

o Uzeubarowuti MOMeHm npu MOHmMAdice — U3rNOAIOLINI MOMEHT, ICHCTBYIOIINI Ha
¢nanneBoe coequHeHHEe NP MOHTaxe My, KH'M (xrc-cM, Tc-M). 3amaéres npu
yka3aHuH 3HaueHust «Ectey mapamerpa [Ipusnax 3a0anus MOHMANCHO20 MOMEHMA.
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IMapameTpbl NPOKJIAAKH

Shposnogza

THIT TPORIaIKM SyBuaTad OpoOKMagEa < ¥. ..
BHYTREeHHHMH pagHyc 27 MM
Hapy&HEHR pagmyc 103 MM
Kosdduument [Dyaccona 0.3

Mogyne ¥HOPY¥DOCTH S100a0 MIla
Mpemenl TeKyFUesTH MaTepHMals OpH HopM. 270 MIla
Mpenel TERFIeCTH MaTepHala OpH pacu. 150 MIla

KosddunueHT Ona onpedelcHMA CHAH Jab: 3
TomuMHEa OPOETaOEK MM
Uncno syBIOE NpoRIagRI

WMprHa OpMTYIISHMA BepmuHH sybna MM

[ RN o T A |
[su]

Mar =yAuoe MM

KosddHumeHT TpeHMA OpMEANOWHEX mnoce 0.1

e Tun — Tun TpoKIaaKku: 3yOuatas ¢ yrioMm 3ybma 90 rpan, miockas
MeTaUTH9ecKasi, IapoOHHUTOBAs, PE3MHOBAs CPEHHEH TBEPIOCTH, CHHPAJIbHO HABUTAS,
¢dropomacroBas;

e Buympennuil paduyc — BHyTPCHHUIN PalyC MPOKIAIKH Iy, MM, JICHCTBUTEIHLHOE
HOJIOKUTENBHOE YNCIIO;

e Hapyoichovlil paduyc — HapYyXHBIH Paguyc MPOKIAAKUA Iy, MM, JCHCTBUTEIHLHOE
MIOJI0XKUTENILHOE YUCIIO;

o Kospuyuenm Ilyaccona — xospduuuent [lyaccoHa marepuana mpoKIaiaKH, v,
JEeHCTBUTENBbHOE HEOTpULIaTeNbHOE YucIo MeHble 0,5. 3anaéres 1uist 3yOUaThiX U MIIOCKHUX
METATHIECKHUX MTPOKIIAIOK;

e  Mooynb ynpy2ocmu — MOAyNb YNPYroCTH MaTrepuana mpoknanku Eg,, MIla
(kr/cM?), NeliCTBHTEIBHOE MONOKUTEIBHOE HHCIO. 3amaéTes Ul 3yGuaThiX, IMIOCKHX
METaUTMIECKUX W PE3UHOBBIX MPOKIIAJIOK;

e [lpeden mexyuecmu npu HOpM. memn. — Mpelesl TEKydecTH MaTepuaa
METAIMYECKOM MPOKIAJAKU IPU HOPMAILHOW TEMIEPATYPE Gy np, MIla (KF/CMZ),
JNEHCTBUTENBbHOE MOJOXKHUTENbHOE 4ucio. 3amaéres Uil 3yO4aThIX M IUIOCKHX
METaUTHIECKUX MPOKIIAJIOK;

e [lpeden mekyuecmu npu pacy. memn. — Tpeled TEKydecTH MaTepualia
METANIMYECKOH TPOKIAaJAKA NPH PACUYETHOM TEMIEPAType Gy np, MIlla (KF/CMZ),
JNEeHCTBUTENBHOE MOJIOKUTENBHOE YICIO0. 3a1a8Tcsl 11 3y0UaThIX MPOKIANO0K;

o  Koshpuyuenm coxpanenus niomuocmu coeOurenusi — KOIQOUIHESHT st
OIpeeNICHHUs CHUJIbI JaBJICHUSI HA MIPOKIAAKY JUI COXPAHEHHS IJIOTHOCTH COCIUHEHUS, 11,
NEHCTBUTENBbHOE  TOJNOXKHTENbHOE  YMCHO. 3amaéres sl 3yO4aThlX, IDIOCKHX
METaJUINYECKUX, HAPOHUTOBBIX, PTOPOILIACTOBBIX NPOKIAJOK;

o Tomyuna — TommuHAa mnpoknaaku h,,, MM (cM, M), neiicTBHTenBHOE
HOJIOKUTENILHOE YUCIIO;

e Yucro 3y6406 — KOIUYECTBO 3yOIIOB MPOKIAAKU Zjz, 1IEJ0€ MOJOKUTEIHLHOES
qucno. 3amaérest s 3y04aThIX MPOKIAIO0K;

o [lupuna npumynnenus 6epuiunsl 3yoya — IMUPHHA IPUTYIUICHUS BEPLIMHBI 3yOLa
to, MM (CcM, M), JCHCTBUTENBbHOE MOJOXKUTEIbHOE YHCIO. 3amaércsi Ui 3y0uaThix
IIPOKJIAJIOK;
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o [llaz 3y6yoe — mar 3yO0HoB A, MM (CM, M), IEHCTBUTEIbHOE MOJOXKUTEIHLHOES
ypcio. 3agaéres As 3y0UaThIX MPOKIIAIOK;

o  Koshpuyuenm mpenus npusanouHvix niockocmel — KOIPPUIUEHT TPECHUS
NPUBAIOYHBIX IUIOCKOCTEH Tpoknagku fi, JelCTBUTENBHOE HEOTPULIATEIBHOE YHCIIO
MEHbIIIee Wi paBHoE 1;

o Yoenvnoe dasnenue obocamus — yuelbHOE JaBIeHHE OOXKaTHE MPOKJIAIKH, O,
MIla (KF/CMZ), JIEHCTBUTENHFHOE IIOJIOKUTEIbHOE YHCIO. 3amaéTcst [UIsl MapOHHUTOBBIX
MIPOKIIAJIOK;

[Tpy HaMMUYMK OTPaHUYHMTENHHOTO KONbIA (€ro y4éT BO3MOXKEH /IS MapOHUTOBBIX,
PE3UHOBBIX CpelHEH TBEPAOCTH, CIHUPAIBHO HABUTHIX, (TOPOIUIACTOBBIX IPOKIIAJOK)
JOTIOJTHUTENIFHO 330al0TCs CIeIyIOIUe apaMeTphl:

o Oecpanuuumenvroe Koavbyo — MPU3HAK HAMYHS OTPaHUYUTENHFHOTO KoJbLa. [Ipu
HAJIMYMU OTPAaHUYHUTENILHOTO KOJIbIIa BEIOMpaeTcs 3HaueHue «ay;

e  Buympennuii paduyc — BHyTPEHHHH paJHyc OrPaHHYUTENFHOTO KOJbLA, Iy’, M
(cM, MM), IEHCTBUTEIIBLHOE MOJIOKHUTEIBHOE YHCIIO;

o Hapyoichulil paduyc — HapyKHBIH palyCc OrpaHHYUTEIBHOTO KOJbIA, I,’, M (cM,
MM), IEUCTBUTEIBHOE MOJIOKUTEIBHOE YUCIIO;

o  Kosppuyuenm  Ilyaccona —  xodp¢unment  IlyaccoHa  marepuana
OrPaHUYUTENHEHOTO KOJIBIIA, Vo, ISHCTBUTEILHOE HEOTPULIATEIFHOE YHCIIO MeHbIe 0,5;

e Mooynb ynpyeocmu — MOIyJb YIIPYrOCTH MaTepualia OrpaHUYUTEIILHOTO KOJIbLA
Eio, MIla (KF/CMZ), JICCTBUTEILHOE TTOJIOKHUTEIHHOE YUCIIO;

o Tomwyuna — TONIIHHA OTPAHHYMTENLHOTO KOMbla Ny, MM (M, M),
JeHCTBUTENBHOE MOJIOKUTEITEHOE YHCIIO;
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IMapameTpbl 601TOB/IINKIIEK

Sloonmn / wmormwe

T Mmuaexa

SaTAr TAPHMPYEeMEIM KJHUOM HeT

Tur pesefu He yrasan

KonMuecTEo 10

PanuMyc PaclIoloEeHMa O0TBepoTHH 130 MM
PacuETHHA OHaMETP 26.2 MM
PacuETHAad OAKMHA 203 MM
OuaMeTp pesrbu 24 MM
CpenHui GmaMeTp pestfAm 27.73 MM
Mar pesvBu 3.3 MM
¥ron npoduna peszbBu 20 rpan
Hapi&HER AMaMeTp KOHTaRTHODD EKONBIE 44 MM
BricoTa raiiRl 30 MM
Mogyne ¥OpP¥FTOSTH 2Z0z000 MITa
Fosbpunmenr nuuefinoro TemnepaTypEor 1.Z23E-05 1/rpan
Mpefen TERYYESTH NPH HOPM. TEMIMI. &80 MIIa
Mpenen TeRyUeoTH INPH pacd. TeMI. [=cqu] MIIa
PacuETHAA TEMIERATyPRa 200 s

KosbduouenT Tpenma bpMEOMoHHOR mapm .17
Fosbbunmenr Tpenwa ma Topme radeM 0.125

JRCHEpHMMEHTANBHEN KosbduumenT saTas0.1

e Tun — Tan «OONT» WM IIMIIbKAY,

o 3amse mapupyemvim Kuio4yom — BUI 3aTsAra OONTA/INMMIBKH: TapupyeMBIM HITH
HETapUpPyEMbIM KIIIOUOM;

o Tun pe3vbbi — He 3aJaHa WIM MeTpHueckas. B ciydae BeIOOpa MeTpHUECKOil
pe3s0bl mapamerpsl Pacuémmusiti ouamemp n Cpeonuil ouamemp pe3vbvl HE 33Iar0TCs, a
BBIYHCIIAETCS aBTOMATHUECKH B COOTBETCTBHH C [65];

e Konuuecmeo — KOIMYECTBO OOJITOB/IIHICK BO (DIAHIIEBOM COSIMHEHHH Z, LIETI0e
HOJIOKUTENLHOE YUCIIO;

e Paoduyc pacnonodcenus omeepcmuil noo WNUILKU — PATUYyC OKPYKHOCTH
PAacCIIOJIOKEHHS OTBEPCTHH MOJ IMHIBKU Ry, MM (CM, M), ICHCTBUTENBHOE MOJIOXKUTEILHOES
YHCIIO;

e Pacuémnas memnepamypa — pacué€THas Temneparypa oonrta, t;, rpaz;

o Kospuyuenm nunelinoco memnepamypHo2o pacuupenus — KodIQPHUIUEHT
JMHEHHOro TEMIIepaTypHOIO paclUIMpeHHs Marepuaia OoNTa/LINWIbKH, Og, 1/rpan,
JeHCTBUTENBHOE MOJIOKUTEIEHOE YHCIIO;

e Mooynb ynpyeocmu — MOLyJb yNPYrocTH Marepuana Oonra/mmunbku Eq, MIla
(KF/CMZ), JIEHCTBUTEIHHOE TOJIOKUTEILHOE YHCIIO;

o J[lpeden mexyuecmu npu HOpM. meMn. — TpeNeNl TEKyuecTH MaTepuaia
GONTA/IINANBKE G145, MIIa (kr/cmM®), IpH HOpMasbHON TeMIepaType, AeHCTBHTEIBHOS
MOJI0XKUTENIbHOE YHUCIIO;

e [lpeden mekyuecmu npu pacy. memn. — Tpeled TEKydyecTH MaTepuaia
OonTa/INMUIBKA 61, MIla (KF/CMZ), pyu pacu€THOM Temmeparype, IEHCTBUTEIbHOE
TIOJIO’KUTENIEHOE YHCIIO;
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o [lpeden OaumenvHOU HNPOYHOCMU NPU PACY. MeMH. — TpeneNl UIUTENBHOH
NPOYHOCTH MaTepuaia 0onTa/mImuiIbku opg, MIla (KF/CMZ), Ipu pacu€THON TemImepaType,
JeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

o Dkcnepumenmanvrulii Kod(p@uyuenm 3amsadxicKu 2aex — SKCIEPUMEHTATIbHBIN
K03 GHUIMEHT 3aTSHKKH Taek 1), IeHCTBUTEIbHOE HEOTPHLATENEHOE YMCIO MEHBIIee HIIH
pasHoe 1;

®  Bwicoma eatiku — BbicoTa Taiiku H, MM (cM, M), J€HCTBUTEIBHOE MOJOKUTEIILHOS
YHCIIO;

o  Pacuémuoii ouamemp — pacu€THBIN auameTp Oonta/mmwisku d, MM (cM, M),
NEeHCTBUTENBHOE TMOJOKUTENbHOe 4ymceno. Ecmm mapamerp Tun  pesvbbi  BBHIOpaH
«Mempuueckasny, 10 Pacuémmuulii Ouamemp He 3a1aéTcsl, a BBIYUCIISETCS aBTOMAaTUYECCKHU;

o  Jluamemp pesvbbl — nquamerp pe3sObl OomTa/mmmabku d,, MM (cM, M),
JeHCTBUTENBHOE MOJOKUTENEHOE YHCIIO;

e [llaz pe3vbbr — mar pe3pObl OONTA/INHUIBKA Sp,, MM (CM, M), JEHCTBHUTEIBHOE
MOJIOXKUTENBHOE YHCIIO;

o Cpeonuii Oouamemp pe3vbbl — CpeIHUI MaMeTp pe3bObl 60NTa/INUIBKH Oy, MM
(cM, M), NEHCTBUTENILHOE IOJIOKUTEIbHOE YHUCIo Oonbliee win paBHoe 12 mm. Ecnm
napametrp Tun pesvbvr BbIOpaH «Mempuueckas», T0 Cpeonuil Ouamemp pe3vObl HE
3a71aéTcs, a BHIYUCISIETCS aBTOMAaTHIECKH;;

o  Kosppuyuenm mpenus @puxkyuonnoi napel — KOIQOUIHMEHT TPEHUS
(PUKIIMOHHON Mapsl K, ASHCTBUTENFHOE HEOTPHLATENEHOE YHCIIO MEHBIIIee WITK paBHOE 1;

o Veon npoghuns pezvbul — yron npoduiis pe3sObl o, rpaa (paf), ASHCTBUTENLHOES
HeoTpHUIaTensHOe YKciio, MeHbIne 180 rpas;

o Kosghpuyuenm mpenus na mopye 2aiiku — K03(pGUIHUEHT TPEHUS HA TOPLIE TaliKu
R, IEHCTBUTENBHOE HEOTPUIATEILHOE YHUCIIO MEHBIIEe HIIH paBHOE 1;

e Hapyoichvlili ouamemp KOHMAKMHO20 KONbYAd 2atiku — HAPYXKHBIH JUaMeTp
KOHTAKTHOTO KOJIbI[a Taiiku D, MM (CM, M), ISHCTBUTEIBHOE TIOJIOKUTEIHLHOE YUCIIO;
e Pacuémuas Onuna — pacyéTHas aumHa Oonra/mmmwieku |, MM (cM, M),

JEHCTBUTETBHOE MOJOKUTEIBHOE YUCIIO.

o Koaghuyuenm 3anaca no npedeny mexyuecmu npu Hopm. memn. — Ko3OOUIUESHT
3amaca 1o npeseNly TeKydecTH MaTepuaia 6oTa/ImuiIbKi IPH HOPMAIbHOM TeMItepaType
N1, JEHCTBUTEIBHOE MOJIOKUTEIBHOE YKCII0, OOJIbIIIEe MM paBHOE 1, IO yMosr4aHHIo 2,5;

o Kosghpuyuenm 3anaca no npedeny mexkyvecmu npu paci. memn. — KOOQPPUIUESHT
3amaca Mo IpejeNly TeKydeCcTH MaTepuaiia OONTa/IINMHIbKH MPHU Pacu€THOW TeMIieparype
Ny, ISUCTBUTETBHOE MOJOKUTEIBHOE YUCII0, OOJTbINICe HITH PaBHOE 1, IO YMOIYaHHIO 2;

o Kosgppuyuenm zanaca no npedeny OIumenbHol NPOYHOCMU NPU PACH. MEMA. —
k03¢ uIMeHT 3amaca MO MpeneNy AJUTENbHOW NMPOYHOCTH MaTepuana OoiTa/IIMmUIbKA
npu pacuéTHOl Temreparype Np, ACHCTBUTEIBHOE OJIOKUTEIBHOE YKCIIO, OOJIbIIce WITH
paBHoe 1, no ymon4anuio 1,5;

o [lonpasounviii kosgppuyuenm (0 — no Hopmam) — NONPaBOUHBIA KOdPuUIUEHT
€, 3aBHCHUT OT JAdaMeTpa OONTa/IIMHUIbKH, JCHCTBUTENHbHOE MONOXKHUTEIBFHOE YHUCIIO,
MeHbliee win paBHoe 1, mo ymomdanmio 0. Ilpu 3agaHum Hynms pacdyér mapamerpa
TPOU3BOIUTCSI IPOTPAMMOI B COOTBETCTBHU ¢ HOPMATUBHBIM JIOKYMEHTOM.

IMapameTpbI maiidobI
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5 D - -

BricoTa Zz M1
Hapi-kHHH gMaMETR 47 Mo
BHYTpeHHMHA IHMaMeTp 21 MM
MoOynb ¥ORYTOCTH Z0Z000 MITa

e [llaiibvr — npu3HaKk Hanmuuus mai6: «Ectey win «Hery,

e Boicoma — BbicoTa MAi0bl hy, MM (CM, M), JEHCTBUTEIBHOE IOJOKHTEIBHOE
YHCIIO;

e Hapyoicnoiii Ouamemp — HAPYKHBIH JaaMeTp Mmaiber dy,, MM (cM, M),
JeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

o  Buympennuii Ouamemp — BHYTPEHHHN auaMeTp Imaosr dy,, MM (cM, M),
JeHCTBUTENBHOE MOJI0KUTENBEHOE YHCIIO;

e Modyns ynpyzocmu — MOIyIb YIPYTOCTH MaTepuana maii6sl Eg, MIIa (kr/cm?),
npu pacu€THOM TeMIepartype, IeHCTBUTEIBHOE MOJI0KUTEILHOE YUCIIO.

ITapamertps! duranna

5 I T

Tun nonepeudroro ceueHms (wepr. 5-7) |Tmo I

YCIOBHEDA OMaMeTD 150 e
NnmHEa KOHYCHOM YacTH BTYIIEM T2 M
HavambHas TOJNIMHA KOHYCHOM HacTH BTYI 7 b2
TonmMHa CTEEKM BTYVIKM ¥ OCHOBAHMA 31 MM
Hapy®HEDT pamgMyc 155 2.2
BHYTpEHHME pammMyc 75 MM
TonmpHa KOJIBLA T8 o
MMpMHEA CKOCE 63 2151
BricoTa cKoca 44 M
OmamMeTp oOTEepcTICi nox Bonrua / mmarexs 32 b2
Monyrs yOpyTocTH Se000 MIla
Kosdduument IIyaccoHa BTYIKHM 0.3

KoaddmumesT JMHeHHOTO TeMnoepaTypHoro S5.2E-06 1/rpan
TMpeges OpOYHOCTM OPM pPacyd. 440 MIIa
Openen TEKYYeCTHM OPM pacd. 320 MIla
TMpemen OMMTENBHOM NPOYHOCTM OpM pacu, 440 MIIa
¥oapHas EASKOCTE 700 Klx/M"2
Pacu&THasd TeMnepaTypa 300 °c

KozddMiMeHT CHMESHMA DpOYHOCTM chBapHdl
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Tlanens BBOza. 3aknaaka CeueHne

[=jCeEcbonuint dmaner

THMI OONepeYHOro CcedYeHMsa (ZeprT. 5—7) T T

THMn OONepeYHODD CeYeHMA HAKOHSUHMEA Yepr. B8: a,b6,B

YCIOEHHE OMaMeTp 150 2%
ImMHEa KOHYCHOM YacTHM HaKOHSTHMKa 72 %154
HavanbEaf TOJMIMHA KOHYCHOM YacTM HaKoHedwH 7 MM
TonIpHE CTEHKM ETYIKM ¥ OCHOBaHMA 31 M
HapyEHEE pamdyc 159 2%
BHYTpPSHHII paiMyc HAKOHSYHMEA 75 2.5
BHYTpEHHMIM pamMyC Koabla 0 2%
ToampMHa KoJbIa 78 2.5
MMpmMHEa CKoca 63 MM
BuICOTa cKOcCa 44 b5 54
IMaMeTp OTEEPCTME Dof BosTa /[ mmansrm 32 MM
Pamgmyc dackm o M
Bucora Bypra HaKOHEeUWHMEA 30 MM
Paguyc BypTra HaKOHEeYHMKA 103 M
Mogyne yOpyTocTH 56000 MIIa
Kozddrmument IyaccoHa BTYIIKM 0.3

KozbdmimenT IMHeMHOTO TeMIepaTypHoTo pacm 3.2E-06 1/rpan
NMpeges OpOYHOCTHM OpHM pPacY. TEeMII. 440 MIla
llpemesn TeKyYecCTH OpM pacwd. TEeMI. 320 MIIa
Npegen SLUIMTENBHOM OpPOYHOCTM IpM pacd. Tem 440 MIla
YmapHas BASKOCTE T00 KIx/1a"2
Pacu&THaAA TeMISpaTypa 300 °c

KozbdmimeHT cHICEeHMA OpOYHOCTM CEapHoTo m 1l

o Tun nonepeunozo ceuenusi (uepm. 5-7) — THII IONIEPEUHOTO CeUeHUS (pIaHma: st

nenpHoro ¢aanna tum I, I, 11, s ceo6omnoro I, 1. Beibupaercst B coorBetcTBHU ¢ [14,
4ept. 5-7];
o Tun nonepeunozo ceyemusi HAKOHEYHUKA — THII TIONEPEYHOTO CEUCHUS

HaKOHEYHHKa cBOOOAHOrO (hianna. Beibupaercs B coorBerctBuu ¢ [14, yepr. 8];

e Vcnosuwui ouamemp — ycnoBHbIH aumamerp Dy, MM (cM, M), JeHCTBHTENBHOE
MIOJIOKHUTEIBHOE YHCIIO;

e Jlnuna KOHYcHOU uacmu 6mynaxu — JJIMHA KOHYCHOM YacTH BTYJKHU IIEBHOTO
¢dnanma L,,, MM (cM, M), IeliCTBUTEIHHOE TTOJIOKUTEIHEHOE YHCIIO;

e Jlnuna KomycHoOU uacmu HAKOHeYHuKa — JUIMHA KOHYCHOH 4acTH HaKOHEYHUKA
cBoOomHOTO (umanna L,,, MM (cM, M), TIEHCTBUTEIBHOE MOJIOKUTEIBHOE YHCIIO;

e Hauanenas moawuna KOHYCHOU yacmu emyiky — HadajabHas TOJIUHA KOHYCHOI
YaCTH BTYJIKU LENBHOTO (uiaHna S, MM (CM, M), JeHCTBUTEIEHOE MOJI0KUTEIEHOE YHCIIO;

e Hauanvhas moawuHa KOHYCHOU 4acmu HAKOHEYHUKA — HadallbHas TOJIIMHA
KOHYCHOM 4YacTH HaKOHEYHHKa CBOOOAHOTO ¢uianiia S, MM (cM, M), OeHCTBUTEIbHOE
MOJIOXKUTENILHOE YUCIIO;

e Pacuémmnas memnepamypa — pacuérHas TemnepaTypa dnanua ty, rpasz;

e Mooynw ynpyeocmu — MOyNb yINIPYroCTH MaTepyuana maiosl Eq,, Mlla (KF/CMZ),
IIpU pacyETHOM TeMIepaTrype, JeHCTBUTEIBHOE IMOJI0KUTEIBHOE YUCTIO;

o Koagppuyuenm Ilyaccona emynxu — kodadduunent [lyaccona Matepuana BTYJIKH,
v, IeCTBUTEIbHOE HEOTPULIATENbHOE unciio Menblie 0,5;

o  Koshpuyuenm nuHeliHo20 memMnepamypHo2o pacuiuperus— KodpPUIUeHT
JIMHEHHOro TeMIepaTypHOro pacllMpeHus MaTepuana GpIaHLa dg, 1/rpan, nedcTBuTensHOE
MIOJIOKUTENBEHOE YHCIIO;

Mocksa, 2023 221



“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

o [lIpeden npounocmu npu pacd. memn. — Ipenes NPOYHOCTH MaTepuana ¢uiaHna
Gyy» Mlla (KF/CMZ), IpU pacy€THOW TemIeparype, AeHCTBUTENBHOE IOJ0KUTEIbHOE
YHCIIO;

e [Ipeden mexkywecmu npu pacy. memn. — NpeAes TEKy4yecTH Marepuana QiaHua
Orp, Mlla (KF/CMZ), MpH pacyE€THOM TemIepaType, AEHCTBUTENHFHOE IOJI0KHUTEIHLHOE
YHCIIO;

e [lpeden OnumenvHOU HPOYHOCMU NPU pacy. memn. — Tpenes UIUTENbHOH
IPOYHOCTH MaTepuana (IuaHua Opy, Mlla (KF/CMZ), OpU pacdE€THOM TEMIIEpaType,
JeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

o Yoapuas eszkocmb — ymapHas BS3KOCTh MaTepuana (uaHma a,, K/,
JeHCTBUTENBHOE MOJI0KUTENBEHOE YHCIIO;

o Koshpuyuenm crudicenuss npouHOCmu c8apHo2o wea — Ko3QOUIHMEHT CHIKECHUS
NPOYHOCTH cBapHOro mBa K, IEHCTBUTENBHOE IOJOXKHUTEIBHOE YHCJIO, PaBHOE WIIN
MeHblee 1;

e  Hapyoicnvlii paduyc — HapyXHBIH paauyc UeNbHOro ¢uiaHia WIM KOJbLa
cBOOOHOTO (pranma Iy, MM (CM, M), ICHCTBUTEIBHOE MOJOXKHUTEILHOE YUCIIO;

e  Buympennuii paduyc — BHYTPEHHHI paauyc HedbHOro (ianua r,, MM (cMm, M),
JeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

e  Buympennuii paduyc HaKoHeyHuKka — BHYTPEHHHH paguyC HaKOHEYHHKA
cBOOOHOTO (pranHua Iy, MM (CM, M), ISHCTBUTEIBHOE MOJOKHUTEIEHOE YUCIIO;

®  Buympennuii paduyc Konvya — BHYTPEHHHH paguyc KOibla CBOOOTHOTO (iaHIa
Ruw, MM (CM, M), IEHCTBUTEIBHOE MTOJIOKHUTEIBHOE YHCIIO;

o Tonwyuna xonvya — TONIIMHA KOJbla (uanna h, MM (cM, M), DeHCTBUTENbHOE
HOJOXKUTENILHOE YHCIIO;

e [llupuna cxoca — mMpHHa ckoca ¢uaHma a, MM (CM, M), AEHCTBUTENbHOE
MOJIOKUTENBHOE YUCIo. YKasbiBaercs uist (aanies tuna | u Il (em. [14, wepr. 5-7]);

® Bwicoma ckoca — BbICOTa ckoca (umania hj, MM (cMm, M), IeHCTBHUTENbHOE
MOJIOXKUTENNBHOE YuCino. YKasbiBaercst st (ianues tumna | u Il (em. [14, wepr. 5-7]);

o Jluamemp omeepcmuii nOO WNUILKY — TAAMETP OTBEPCTHH MO/ WIMHIBKH Oy, MM
(cM, M), IEACTBUTEIBHOE TIOJIOKHUTEITBHOE YUCIIO;

e Paouyc ¢hacku — pamuyc ¢acku cBobomHoro Quanuma r, MM (cM, M),
JEeHCTBUTENBHOE MOJIOKUTEIEHOE YHCIIO;

e  Buicoma 6ypma HakoHeuHuKa — BBICOTa OypTa HAKOHEYHHUKA CBOOOIHOTO (hIlaHIa
hg, MM (cM, M), TefiCTBHTEILHOE TOJIOKUTENHLHOE THUCITO;

e Paouyc 6ypma HaxoneuHuka — paauyc OypTa HAKOHEUHUKA CBOOOIHOro (aHLa
Rgs, MM (cM, M), IEHCTBUTEIBHOE MOJOXKHUTEIEHOE YUCIIO;

o Tomyuna cmeHKu 6MYIKU Y OCHOGAHUs — TOJIIMHA CTEHKU BTYJIKU (QraHna y
OCHOBAHUS S, MM (CM, M), JEHCTBUTEIBHOE MOJIOXKUTEIEHOE YHCIIO.

o Kooghpuyuenm 3anaca no npedeny npounocmu npu pacy. memn. (0 — no nopmam)
— Ko3(p}HUMEHT 3amaca Mo MpeleNy NPOYHOCTH Marepuana (iaHuma mnpu pacu€THOM
Temreparype N,, ACHCTBHTENBHOE ITOJOXUTEIBHOE YMCIIO, Ooybllee WM paBHOE 1, 1O
ymonuannto 0. Ilpm 3amanmm Hyns pacu€T mapaMmerpa MPOU3BOAMTCS MIPOTpaMMol B
COOTBETCTBHU C HOPMATUBHBIM JIOKYMEHTOM;

o Kosghuyuenm 3anaca no npedeny onumenvHoU npoyHocmu npu pacy. memn. (0
— no Hopmam) — K0dOOULIUEHT 3amaca Mo MIpeneny JUIMTEIbHOW NMPOYHOCTH MaTepHala
¢duanna mpu pacuéTHOW Temmeparype N, AEHCTBUTENBHOE IIOJIOKHUTEIBHOE YHUCIO,
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Oompiiee wian paBHoe 1, mo ymomuanuio 0. Ilpm 3amaHmm Hyns pacué€r mapamerpa
MIPOU3BOUTCS IPOTPAMMOI B COOTBETCTBHH C HOPMATHBHBIM JIOKYMEHTOM.

I[Ol'lO.]'lHl/ITeJILHLle HaNpHAKCHUSA

NoNOAHATENLHBIE HANpANEHAA

E ONMDIHHTENLHEE HANRTHE HITA

IIo rpyIme 2 10
IIo rpyImIe 3 25
IIo rpyrme 4 o

e Jononnumenvuvle HAanpsdiceHuss — 3HAYEHUS JIONOJHUTENbHBIX MECTHBIX
HanpsokeHWi 1o rpymmam 2, 3, 4 (ACTPA-AAC), MIla (kr/cM®), neiicTBUTEIbHBIC
HEOTpULATEJIbHBIE YHCIIA.

Kak mpaBuiio, 3TH HalpsDKEHHST OTHOCSTCSI K 30HAM, TZle BO3HHKAIOT 3HAYHMBIE
JOTIOJIHUTENIbHbIE TPEXMEPHBIE HAMPSDKEHUS, HE OIpeieNisieMble B pacyeTe TpyOoIpoBoIOB
KaK MpOCTpaHCTBEHHO-cTepkHEBBIX cucteM 1o 11K ACTPA-HOBA. Hanpumep, MecTHbIE
HaNpsDKEHUs] B 30HaX M3MEHEHUS TOJIIMHBI CTEHKH TPyOBI, B IJIAKMPOBAHHBIX TPyOax M
T.I. 3HaYCHHS ITUX ‘“‘IIONOJHHUTEIBHBIX HANPSKEHUH OIpPENeNsoTCs IMpeaBapUTEIbHO
00 OIKCIEPUMEHTANLHBIMH ~ METOJaMU  (T€H30METPUPOBaHHE), JHOO YHUCICHHBIM
MOJEIMPOBAHUEM C MCIOJIB30BAHHEM COOTBETCTBYIOIIUX KOHE4YHOIeMeHTHhIX IIK
(CTAQHO, ANSYS, ABAQUS, NASTRAN).

MoHTaKHBIH HATAT

MOHTaM¥HbIA HAaTAr
H Mpoerpss MHHERHOTD NEPEMElE HIfT
Ha oce X' u] M

Ha oce ¥!' 1] m

MOHTaXHBI HaTAT MOXKHO 3aaThb B JIO0OM NPOMEXYTOYHOM CEUCHHH
MPSMOJIMHEMHONW YacTH y4acTKa B JIOKaJdbHOM cucteMe koopauHar. Hauanmo noxanbHOHI
cuctemsl koopamuar (X', Y', Z') pacrmomaraercss B KoHe4dHOM Touke neramn. Ocp Z'
HaIpaBJICHa BJOJb JETAIN B CTOPOHY OT cedeHus i-1 k ceyeHuro i; ock X' pacmosaraercs
HmapawIensHo MIockocTd X, Y W HAIpaBisAeTcs TaK, YTOOBI KOCHHYC yTJIa MEXIy STOH
OCBIO M OCBI0 X OBUT MOJIOXKUTENBHEIM, CM. Takke Obmiee onucanue [76, [Ipunoxenue 2,
m. 3].
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3a1af0TCs TPH TMPOEKIINH JINHEHHOTO TIepEMENIEHUS] KOHEYHOTO CEUeHUs | —Ooi
JeTal OTHOCHUTEIbHO cedeHus i+l —oif meTanu, BO3HUKAIOMIETO MPH BBIMOJIHEHUH
MOHTQ)XHOTO HATsra, MM (CM).

CocpenoroyeHHbIe HATPY3KH

CocpefoToUeHHas HarpysKa

E .'-DI'_‘-PE“D"I‘D‘{EH:HI-IE CHIIE

Mo oo X u] BH

Mo oo Y u] BH

Mo oo 2 -2 BH
H CocpegoTouyeHHIE MOMEHTH

Borpyr oou X 0.0l mH*H

Borpyr oo ¥ u] rH*M

Borpyr oou 2 0.0l mH*H

o Cocpedomouennvie cunbl — MPOSKLIUH BEKTOPOB COCPEAOTOUYCHHBIX CTATHYECKHX
cul B riio0anbHoi cucreme koopauHar X, Y, Z , kH (kr), qeiicTBUTEIbHbIC YHCIIA.

o Cocpedomoyennvie MOMEHMbl — COCPEAOTOUYCHHBIE MOMEHTHI BOKPYI Oced B
rnobanpHOW  cucreme koopmuHar X, Y, Z, xH-m (kr-cm), neiicTBuUTeNnbHbBIE
HEOTpHLATENbHBIE YHCIA.

COCPEHOTO‘-IeHHLIe MacCChl H MAaCCOBbBIC MOMEHTBHI HHEPIIUH

CocpeaoToueHHan Macca

BenmMuMeHa MacCH 0.0z ™

HHaccoBHEe HOMEHTH MHEPLIMM

BoRpyT ocu X 0 T* M2
BORpyT o0oH ¥ 0.00637105 T* M2
BEorpyT ooH 2 0.00&27105 T2

CocpemoToueHHBIE MAacChl M MAacCOBbIE MOMEHTHI HHEPIIMM MOTYT 3a/[aBaThCs B

CCUCHUAX y‘{aCTKOB nu y3ﬂax. I/ICHOHb3yCTCﬂ le/l JAUHAMHUYCCKUX pacquax.

e  Benuuuna maccel — 3a1AETCS BEIMYNHA MACCHI, T (KT).

e Maccosvle Momenmbl uHepyuu — MAcCOBbIE MOMEHTBI MHEPIIMH BOKDPYT OCEH B
riobankHOU cucteme koopaunar X, Y, Z, M2 (KF'CMZ).

CocpefioTOYCHHBIE  MAacCOBBIE  XapaKTEPUCTUKHM  MOTYT  HCIIOJIb30BAThCS,
HampuMep, IS MOJETUPOBAHUS 000PYIOBAHHS B COCTABE TPYOOIPOBOAHON CHCTEMBI.

B ciydae 3amaHus MONb30BaTENEM IITOKA apMarypbl (cM. 3aknanka /lemanu
Apmamypa) MaccoBble MOMEHTBI MHEPIIMH BBIYHMCIIAIOTCS aBTOMATHYECKH (IO 3aJaHHBIM
MaccaM IITOKA W KOOPAMHATaM IEHTpa €ro Macc), ¥ B JAaHHOM JIUajore MX H3MEHHTh
HEJb34.
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Ecnu B ceueHnsX 3aJaHbl COCPEIOTOUCHHBIE CHIIBI, HAIIPaBICHHBIE BEPTHUKAIHHO
BHU3, a COCpPEIOTOYCHHBIE MAaCCOBBIC XapaKTEPUCTUKU HE 33JaHbl, TO OTH CHIIbI
“nepeBomsTCS” B COCPENOTOYCHHBIE MacChl (3 oIMHAKOBBIE IO 3-M HampaBieHusM). Ecimn
Ha JAHHOM Yy4acTKe 3aJaHbl U COCPEJOTOYEHHBIE CHIIBI, U COCPEIOTOYEHHbIE MACCOBBIE
XapaKTepUCTHKH, TO Ui JAWHAMUYECKOTO pacyera HCHONB3YIOTCS TOJBKO 3aJaHHbIe
COCpEIOTOYEHHBIE MACCOBBIE XapPAKTEPHCTHKH.

JInHaMHYecKHe CTeneHH CBOOOIBI

AnHamnHeckuve cTeneHr ceobogpl @

MNMUHERAHEIE CTENEHW CEOGO0OE
Boone ocu X
Boone ocu'Y
Brone ocu £

JrioBwe CTEMEHW CEOG0Ok
[IBokpyr oou =
[Bokpyr ocu'y
[IBokpyr ocw Z

JlJ1s MOATOTOBKM pacyeTHOW JAWHaMHU4ecKoil Monenu Tpy6omnpoBoaa (cMm. Obwee
onucanue [76]) MONB30BATEIb MOXKET CaM yKa3aTh CCYCHHS yYacCTKOB, TJ€ PACIOIOKHUTh
JUHAMHWYCCKHUEC CTCIICHU CBO60}II)I, WJIM BOCITOJIB30BATHCSA BO3MOKHOCTBIO aBTOMATHUECKOM
MOJTOTOBKM JMHAMU4YecKoil Mopenu (cM. MeHio Jawnuvle, TyHKT Asmomamuueckas
paccmanoska _macc). JIaHHBIA — AHANOT  CAYKHT U 3aJaHdAS WO  [POCMOTPA
JMHAMAYECKHUX CTeTeHeil CBOOOIbI B BHIOPAHHOM CEUEHHU.

B ceuenus, rae 3amaHbl OuHamuueckue cmeneHu c60600vbl, IOIKHBI OBITh
NPUBEICHBl MAcChl Yy4YacTKa TI0 Y4YUTHIBAEMBIM HANpaBICHHAM BIOJb (BOKpPYT)
KOOPJIUHATHBIX OCe OCHOBHOM CHCTEMBI KOOPIHUHAT.

o Jluneiinvie cmenenu cBOOOBI BBOISATCS aBTOMATHUECKH T10 TPEM HAIPABICHHSM:

— B CEUCHUSX, IJIe PACIOJIOKEHBI COCpeoTOUYeHHbIE Macchl (cM. CocpedomouenHble
,Ma(,'(,’bl!;

— B CEUCHHMAX ACHCTBUS NMHAMHUYECKHX HArpy30K (Ul AAIbHEHIINX pacyeToB IO
nporpammam ACTPA-BHBP v ACTPA-/IHH),

Jlunetinvle ounamuyeckue cmeneny CBOOOABI pacIETHOM MOJEIN PEKOMEHIYETCS
pa3MeraTh B CIACAYIOINX CCUCHUAK:

— Ha TOPAMBIX JUIMHHBIX “IIETSX” TpPyOONpOBOAAa — HECKOJBKO CEUCHHMH s
PABHOMEPHOTO Pa3MEIICHUsI IPUBEICHHBIX MAaCC.

— B CEYCHUSX TepesioMa OCH TpyOOIpOBO/Ia HITH B IIEHTPE 0TBOJA (ruba, KoJieHa);

— B CEUCHHUSX, TJIE PACTIOI0KEHBI OOJBIINE COCPEAOTOUCHHBIE MaCcChl 000PYIOBaAHHS
(He peKOMeHyeTCsI HPUBOANTD 3TH MAcChl K IPYTHM CEYEHHSM Y4acTKa);
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e Venoevie cmenenu c60000bl TIONB30BATENIEM He 3a4alOTCsl, a BBOAATCS
aBTOMATHYECKH NPH 3aJaHUM MAacCOBBIX MOMEHTOB HHepuuu (cM. Cocpedomouermule
Maccogvle Xapakmepucmuky) WA TIPU 3aJaHUM INTOKAa apMaTypsl (cM. [launens 6sooa,
3aknanka /lemanu). B nuanmore oHM MOKasbIBAIOTCS JUIsA CNpaBKH. B cimydae ynanmeHus
[0JIb30BATENIEM MAacCOBBIX MOMEHTOB MHEpPIMU MM LITOKA apMaTypbl )enosvie
OuHamMuyecKue cmenexi B TOM e CEUEHUH YAANSIOTCA aBTOMAaTHIECKH.

Ecnu ngunHaMudeckue cTeleHM CBOOOABI HE 3alaHbl HU Ha OJHOM YYacTKe
MOJeNHU, Macchl OyIyT IPUBENICHBI IPOrPaMMOI TOJBKO K y3JIaM.

BuGpoBo3ieiicTeue

BuGpoBo3aeiicTBHE ) Bu6posospneiiciene A
[BrGpoBosne: BEHe 4 L BnbporEosgeicTEne 4
PefaKTHpOBATE »* 1 PeaKTHPOBATE >
MacwraSmsii kozbdropienT 2 Macwrabmsii xozddmpienT 1

S — - PP Y . vt soneol]
Orn. ocm X Hozoe. . . OrTE. ocm X HanpaBISmnpoi EEKTOpR
OTH. ocH ¥ T oTH. oem Y Nlo BuccexTpuce Tmba
OTH. ocM 3 0

OTH. oCH Z 0

0K OTMeHa. | OK. OTrMeHa

E =
BuBpososaeiicTEME 4 BuSpoBosaeficTEHE
PemaKTHpOBATE > PeqaxkTHPOBATE >>
Macwrafmsi xozbdropienT 1 Macwrabmst xosdiraprenTt (1
=] Hanpa B somy st EEKTCI];I o Buccexrpmce rmba
OTH. ocM X 0
OrH. ocm ¥ 0
OTH. oCHM 2 1
Ok OtMeHa | Ok | OTMena |
Bosoeiicmsue 6 1106om cevenuu Bo3zoeticmesue 6 yenmpe cuba no buccex mpuce

W3 coucka BHOpAaLMOHHBIX BO3JCHCTBUM, IPEIBAPUTEILHO BBEACHHBIX M
CXEeMBl B TMYyHKTe Bubpayuonnvle go3deticmeus... MEHIO /laHHble, BBIOMpaeM OJHO
BO3JleiicTBUE, MPUIOKEHHOE B JAaHHOM CEUEHUM, C yKa3aHHEM OPHUEHTALMM BEKTOpa
BHUOPOBO3IEHCTBUS (33/1aI0TCSl TPH KOOPAWHATH BEKTOpa BO3AEUCTBUS). s opreHTannu
BEKTOpa BHOpPOBO3/EHCTBUSA B cepequHe ruba mo OHCCEKTpHUCEe yIIa Hy)KHO BBIOpaTh B
CIIUCKE COOTBETCTBYIOIIMH MYHKT.. B 3TOM ciydae HampaBIsIFOIIMH BEKTOP BBIYUCILIETCS
nporpaMMHO. YTOObI IOCMOTPETh CaMO BHOPOBO3JICHCTBHE MM €r0 OTPEHAKTHPOBATH,

IBaKIbl HAXMHUTE HA KHOIKY [ nyHkTa Pedaxmuposams. O pemaKTHPOBAaHUH
BUOPALMOHHBIX BO3ICUCTBUI CM. MEHIO /JlanHbie, TyHKT Bubpayuonnvie 6030eicmesus. ...

MacurrabHerit K03 GUIMEHT 3amaéTcs OIS MacIITabHMpOBAaHHA — ITIPHUBEICHHS
3aJaHHOTO BO3JECHCTBUS K BO3JCHCTBMIO, HCIOIb3YeMOMY B pacyere. AMIUIUTYnA
BBEJICHHOTO BO3JCHCTBHS IIPOTPAaMMHO YMHOXKAIOTCS Ha 3TOT KO3 QUIHEHT.
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Buopounszmepenne
£
e | f Iy | U, +m | W, MM I W 1M I A pan I B. pan I C pan I OnucaHue
] 1 02166 12578 1236 0154955 0202678 0447667 | [Tpysomposoamarnerarvm g 150
11 0.1545 0 e 00465755 0 0.238 rouka 11|
| 12 0 0 0 0 0 0

1

2

3

4 1.3 0.0981 01523 0181 0.0408672 00834334 0102

5 14 0.0726 o 0136 0.0B47064 D 0.0935

& 15 0.043 02541 0z 0.0348752  0.0401179 0104267
7 16 0.0262 o 010m 00335316 D 0115033
&

7 0 0 0 0 0 0
[a 18 00161 01317 009 00125388 00209355 01054 b ﬂl
R 0.0369 0 007 00620748 0 0.0651667
2 0.0439 00825 0058 00341184 DM35187 00260667 m w&l
B 0.0426 0 0051 00639324 0 0.0374
R 0 0 0 0 0 0
4 23 0.051 ] 0044 00413316 O0IDGBES  0.0334333
15 24 0.0504 0 1037 00362232 D 00357
5 25 0.0521 00534 0034 0036378 000832699 0.0459
17 26 0.0525 0 003 0020888 D 0.0470333
& 27 0 0 0 0 0 0
R 0.047 00476 00244 00055728 D00GO3454  0.0306
] 0.0451 0 00z DoiE4s 0 0.0132667
P 0.0455 00206 1013 00300312 000259586 0.0161333
bz A 0.0376 0 na0s 00366876 0 0.0198333
2 a2 0 0 0 0 0 0
||

ﬂDﬁﬂEMTbl HnanuTte | Cnpmpnaml

OK OTMeHa

Jnst  oumeHKH BHOPAaUMOHHOTO HANpsHKEHHO-Ie()OPMUPOBAHHOTO  COCTOSIHUS
(UMKITMYECKOW TIPOYHOCTH C Y4YETOM BBICOKOYACTOTHBIX LIMKJIOB HANPSDKECHUH) U
JOJITOBEYHOCTH TIPM HEW3BECTHBIX IMapamerpax BHOpOHarpy3ok, neiictByromux Ha TC,
NPUMEHSETCS TIPOLIeAypa PaCYETHO-IKCIIEPUMEHTAILHOTO 000CHOBaHHSI BUOPOIIPOUHOCTH.
Taxas npoueaypa 3aKJIF04aeTcsl B ONPEICICHUN PacUETHBIX BUOPOHAIIPSHKEHUH HA OCHOBE
M3MEPEHHBIX HAaTypHBIX BHOponepemernieHuii TC B e€ xapakTepHbIX Toukax. M3mepeHHbIC
BUOpoOIEepeMeIIeHsT BBOISATCS B CEYEHHUS y4yacTKOB U y3ibl Monmenu TC B ¢dopme
aAMILUTUTYIHO-9aCTOTHOM XapakTepucTuku (AUX).

Jns BBOga u3MepeHHbIX BuOpomnepemenieHnii B gopme AUX mpemycMoTpeHa
tabnuna Pezyibmamsl UOpousMeperuti, COCTOSIIAs U3 CEMH CTOJIOLIOB:

e No — Homep Toukn AYUX. 3amnonHseTcs aBTOMaTHYECKH IMPHU 00aBICHUH HOBOM
CTPOKH.

e f—uyacrora, ['u, neliCTBUTENbHOE HEOTPUIIATEIHHOE YHCIIO; CTOIOCI 3aMOIHSCTCS
10JIb30BATEIIEM.

e U, V, W, A B, C— npoekiuu JHHECHHBIX U YIJIOBBIX aMILUIMTY] H3MEPEHHBIX
BUOpOIIEpEMEIICHUH MO0 B3aMMHO OPTOTOHAJIBHBIM OCSM, MM M paji, ACHCTBHUTEIbHBIC
HeoTpuuarenabHble yucna. CTonOIp! 3a0IHAIOTCS 0JIb30BATEIIEM.

BBeneHnble 3HauCHUS HM3MEPEHHBIX BHOPOIEPEMEICHUI HCHONB3YIOTCS TPH
ONpeNeNICHU 3HAuYeHUH pacu€THBIX BHOpOIEpEeMEIIeHU i COOCTBEHHBIX 4YacTOT
pac4eTHON MOJETH C MTOMOIIBIO JINHEHHONW MHTEPIIOIISIIIH.

g BBOZA, pelakTUpOBaHUS M yJaJleHUs 3HaueHH Todek AUX ucnonb3yrorcs
ClIeyIOIINe KHOMIKH:

o Jlobasumv — no0aBisieT CTPOKY Ui BBOJA IAHHBIX Cpasdy IOCIE CTPOKH,

OTMEYEHHOH KypcopoM E] (TpeyroJIbHUK B CAMOM JIEBOM CTOJIOLIE).
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e  YOanumv — ynanser CTpPOKY AaHHBIX, OTMEUEHHYI0 KypCOpOM IE], HyMepanus
MOCTIEYIOUIUX CTPOK aBTOMATUYECKH CBUTaeTCs.

o Copmupoexa — coptupyet crpoku AUX B nopsiike Bo3pacTaHHs YaCTOTHI.

e Onucanue — TIOJIBb30BaTEIb MOXKET BHECTH IPOU3BOJIbHBIN KOMMeHTapuil k AUX
(3amonmHATH HeoOs3aTenbHO). BBenmeHHBI KoMMeHTapuit (mepBele 160 CHMBOIIOB)
oToOpakaeTcs B CBOJHOI TabJuIe 10 BUOPOM3MEPEHHAM KaK MOSICHAIOIIUH TEKCT.

ITociie BHeceHHs BCEX W3MEHEHHH HEOOXOAMMO OTCOPTUPOBATH 3HAUCHHS C
nomolieio KHonku Copmupogka.

e [pagux — KHOIKA TO3BOJSIET HM300pa3uTh BBeNEHHOe BHOpom3Mepenue. CM.
TaloKe OMUCaHue KHONKU I paghux (MeHIo [Janmvle, myHKT Celicmuueckoe 6o3oeticmaue,
Cnexmp omeemog (npoekyuu)).

e I3 ¢aiina.. — KHOIKAa IO3BOISET BBECTH BHOPOU3MEPEHUE U3 3apaHee
MIOJTOTOBJIEHHOTO TeKCTOBOTO (haitna. dailil JOIKEeH COCTOATh M3 MPOU3BOJIBHOTO YHCIA
CTPOK, B K&)KAOH U3 KOTOPBIX 3a/1laHO CEeMb UUCEIN, pPa3/eJICHHBIX IpoOeTaMu:

4acToTa MpOoeKLyst Ha X MpoeKIys Ha Y Tpoeknus Ha Z MpOEeKIHs BOKpYT X
TPOEKIHUsA BOKPYT Y TIPOEKIHsS BOKPYT Z

9acToTa MpOoeKnus Ha X MpoeKnus Ha Y TpoeKnus Ha Z TIpoeKnus BOKpyT X
IPOEKIHS BOKPYT Y IPOEKLUs BOKPYT Z

Hampumep, 1ns  AYUX, npencraBmeHHoidl B Tabmuue — Pesyremamut
6UOpOU3MepeHUll, TEKCTOBBIN (hailsl BBITTIANUT CIEeIyIONM 00pa3oM:

1.000000-0.216600-0.257800+-0.236000-0.154955-0.202578-0.4476679
1.100000-0.154500-0.000000-0.165000-0.045976-0.000000-0.2380009
1.200000-0.000000-0.000000-0.000000-0.000000-0.000000-0.0000009
1.300000-0.096100-0.152300-0.151000-0.040867-0.083438-0.1020009
1.400000-0.072600+-0.000000+-0.136000+-0.064706-0.000000-0.0935009
1.500000-0.049000-0.254100-0.117000-0.034675-0.040118-0.1042679
1.600000-0.026200-0.000000-0.101000-0.033592-0.000000-0.1150339
1.700000-0,000000-0.000000-0.000000-0.000000-0.000000-0.0000009
1.800000-0.018100-0.131700+-0.090000+-0.012539+-0.020936-0.1054009
1.900000-0.036900-0.000000-0.070000-0.062075-0.000000-0.0651679
2.000000-0.043900-0.092500-0.05%000-0.094118-0.013519-0.02606794
2.100000-0.042800-0.000000-0.,051000-0.063932-0.000000-0.0374009

[Monrpyxaemble u3 (Qaina IaHHbIE BCTaBJIAIOTCA B KOHEIl CYIIECTBYIOLIETO
CIHCKa B TaOJHUIIE, T.C. TOOABISIOTCS K UMEIOIIUMCS.

Oo0paTute BHUMaHue: B TekcToBOM (haiiyie naHHBIE O YAaCTOTE COJEpXKATCS B
repuax, a eIUHULBl H3MEPEHHS JIMHEHHBIX U YIIIOBBIX BUOPOIEpEMENIeHII OTCYyTCTBYIOT.
Bo uzbexanue omnboK, He 3a0y1bTe NIPOBEPUTH €AUHUIIBI U3MEPEHUS, B KOTOPBIX 3aJaHbl
HAMITOPTHPYEMBbIE H3MEPEHHBIE BUOPOTIEPEMENICHUSL.

e B ¢haiin... — KHONKA NMO3BOJIAET 3KCIIOPTHPOBATH 3alaHHOE BUOPOM3MEPEHUE B
JIPYroi MPOEKT MyTeM CO3JaHHs TEKCTOBOTO (haiiia, B KOTOPBI BBIBEJCHA MOCTPOYHO
3aBUCUMOCTb MIPOEKIMN aMIIUTY ]l BUOpOIIEpEeMEIIEHUI OT BpEMEHH.

Jlns1 3aBepiieHus paboThI C AUAIOTOBBIM OKHOM CITYKaT KHOIIKU:
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e OK — BbIXOJ M3 AMANOra ¢ COXpaHEHHEM BBEJICHHBIX JAaHHBIX HIIM BHECCHHBIX
H3MEHEHUM.

e Ommena — BBIXON W3 Juajiora 0€3 COXpaHEHMs JaHHBIX MM BHECCHHBIX
H3MCHCHUM.

JuHamMuyeckoe Bo3aelicTBIE

[InHaMHnuecKkoe Bo3eiicmne ﬂ

[MHaMrgecKoe BoSHercT RTS8 i ala .

[lnHaMnuecKkoe BO3ei‘|CI'BI|e ﬂ

I 17 BOS e (naBmenme) -

PeOaKTHMpPOBATE >> (cmmu mpoexipmr) PegakTHpPOBATE >>

4

1

MacwrabHsGT Ko3bdMmpieE 2 (cmnm npoeripm) H Macwrabame xos3bdiapier
3 (cmaml npoexipm] o X

Ilo ¥

Ilo &

Ok | OTreEHa | QK | OTMEHE |

Hosoe. . .

W3 cnucka AMHAMUYECKUX BO3JCHCTBUI, IPEABApUTENBHO BBEJICHHBIX AT
CXeMBI B NyHKTe /lunamuueckue eosdelicmeus... MeHIO [lanuvle, HEOOXOINMO BBHIOPATh
OJTHO BO3JIEHCTBHE, IPUIIOKEHHOE B ITAHHON TOUKE.

HanpaBneHue IMHaMHYECKOTO BO3JEUCTBUS 3aBUCUT OT €r0 THUIA:

- 3aJaHHOC B BHJE COCPEAOTOYCHHBIX CHJI (IPOEKIHMH) HE TpeOyeT 3amaHus
HaIpaBJICHHS;

- 33JaHHOE B BHJE COCPEAOTOUYCHHBIX CHJI (MOIYINb) NEHCTBYET IO OCU AETANH,
PACIIOJIOKEHHOH Iepe]] ceueHueM, B KOTOPOM 33aHO BO3AEHCTBUE, B CTOPOHY OT Hauaa
JIeTalnu K e€ KOHLy;

- 3aJaHHOE€ B BHJE AUHAMHUYECKOIO JABJIEHMS IPOIPAMMHO HEPEBONUTCSI B
CHJIOBOE BO3/EiCTBHE uepe3 IUIONIaqb HMONEPEYHOr0 CEYEHHs JAeTanu, MPUMbIKAoMmei K
ceyeHuro. OpHeHTalMs BEKTOpa JUHAMHUYECKOro BO3JEHCTBUS B cepeguHe ruba
IIpUHUMAaeTCs Mo OMCCeKTpHce yria ruda, B APYTMX CEYEHHAX — IO OCH JETalH Hepen
ceyeHueM. HampapieHue — HO 3HAaKy [JaBIEHUs: JaBJIECHHE IIOJIOXKMUTEIbHOE, B rube
HampasjeHHEe OT LIEHTpa Tuda, B OCTANbHBIX CEYEHHSIX B CTOPOHY KOHIIA y4acTka. B ciydae
OTPULIATENIBHOTO JAABJICHUs, HAIPABICHUE BO3JICHCTBUS MEHSETCS Ha MIPOTUBOIOJIOKHOE
OIICAaHHOMY.

Macmtabuble K03(GUIMEHTH! 3a0al0TCsl Ul MacIITaOUpOBAaHUs — MIPUBEICHUS
33J]aHHOTO BO3IEHCTBHSA K BO3ACHCTBHIO, HCIIOIB3yeMOMYy B pacuere. Bce 3HaueHms
BBEJICHHOT'O BO3/IEIICTBYS IPOrPAaMMHO YMHOXAIOTCS Ha 3TU KO3()(PUIUEHTHL.

YT00BI OCMOTPETH CAMO JHHAMHYECKOE BO3EHCTBHE HITH €T0 OTPEIAKTHPOBATS,

JBOXIbl HAXMUTE Ha KHOIKY D nyHkta Peoakmuposams. O penakTUPOBAHUU
JUHAMUYECKUX BO3JICHCTBUI CM. MEHIO /JaHHble, TyHKT JJuHamuueckue 6030etcmeus. ...

BeiBoa ycuimii B ceficMuke
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_I [~ ®naHew

_.| I DononnurensHele HanpaxeHus
_| [ WOHT EsKHEIA HETET

_.| ™ Cocpeaotouennas narpyska
_I [~ CocpenatoueHtad Macca
_I [¥ | DyHany. cTeneHy censoas
_I [~ BuBSpoecznercTeME

_.| I Aunsmuueckos sosaercTene

|7 Brigoa yoHnWi B cefcMuke

s ceueHuid, OTMEUCHHBIX JaHHBIM ()IIaXKKOM, B CIICIUANIBHBIN (aii BIBOIATCS
CHIIOBbIE (PaKTOPBI AJIs KaXXJ0H COOCTBEHHOH (OpMBI KOJIeOaHuH B cllydae UCIIONIb30BAHUS
CIIEKTpa OTBETAa WJIM JUIA KaKHOW TOYKH WHTETPUPOBAHUS O BPEMEHM Ul OTBETHOM
akceneporpaMmbl. JlanHas uHQOpMAIMs MOXET OBITh MCIIOJNB30BaHA B JajibHEUIIEM IS
yrouneHHOr0o MKD-pacuera 31eMeHTOB TpyOOnpoBoia (TPOMHUKOB, OTBOOB, MEPEXO/IOB,
KOMIICHCAaTOpOB, KOCHIX CTBIKOB, CBapHbIX ILIBOB) Ha celicMorpouHocts B ACTPA-
CTAIHO.
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Tlanens BBOzA. 3aknaaka Jeranu

IManeas BBoAa. 3akaanaka Jleraan

=
MeoM. | CeueH. JJETanH| Yzen
[¢ B|w|m|o|=|
TpybBa (1) -
H Ceuenme -
Hapy®HER gHMaMeTp 260 MM
TomgMHEa STEHHEM 33 MM
Ionycx Ha YVTOHEHHE 5.1 MM
TomgMHEa MSOMAIMHE a MM
HNoromoo: Bec
MaTepHana u} rH/ M
MpogyKETa a rH/ M
WMI0mALHKT u] HH;"MLI

Jeranb, 3anaBaeMas uepe3 3aknaigky /Jemanu, MOXeT OBITh TPYOOii, apMaTypoH,
KOMIIEHCAaTOPOM, MEPEXO0/IOM, JETAIbI0 HEKOJIBIIEBOIO CEYEHUS WIIN KECTKUM 3JIEMEHTOM
(meranu OTBOA M TPOMHHMK 3aHAIOTCS 4epe3 MaHeslb MHCTPYMEHTOB Pedaxkmop VI MEHIO
Pedaxmop). Tlo yMOIYaHHIO JETANb SBISICTCS TPYOOU. Jliisi M3MEHEHUsI THIIA BHIOPAHHOMN
JeTaal He0OXOAUMO HaXKaTh KHOIIKY C COOTBETCTBYIOLIEH MUKTOrpaMMoil. B 3aBucumoctu
OT THIIa JeTaIM MEHseTCsl BUJ 3aKiagku Jemanu. Eciu BeIOpaH OTBOZ MM TPOHHHK, TO
HEBO3MOXKHO HW3MEHHUTh THUI JeTalnud TPyOONpoBOAa, KHONKM BBIOOpa THIA JIETalH
CTaHOBSATCS HEAKTUBHBIMH.

&

. Tpyba
o P Ilepexoo

(00 o o
. Komnencamop (muH30BbIH WK CUIb)OHHBIH)

e
. Apmamypa
o« ? Hexkonvyesoe ceuenue

o [ JKécmkuil onemenm

Ioa xHONKAaMHU BhIOOpA JieTaliel pacroiaraeTcsi CIHCOK, COACPXKAIUNA THUITBI U
KOJIMYECTBO BhIOpaHHBIX Aeraneii. KonndecTBo aeraneil yka3plBaeTcs B CKOOKaX PsJOM C
TUIIOM JCTAJIH.

B nynkTe O6wue conepxarcs JaHHbIE, 0OIIKE AJIsl BCEX BBHIOpaHHBIX aeTaneit. K
TaKUM OTHOCHTCS: Marepuaj, NapaMeTpbl Ui pacuéra IHMKIMYeCKOH MPOYHOCTH,
BO3JEHCTBHS, YCIOBUS pabOTBl, [JaHHBIE H30MSIIUH, KOY(GGUIHUEHTH, IaHHbBIE
OeckaHAPHOM TpoOKIaaku B rpyHTe. Bee mapamerpbl myHkTta O6wjue TOBTOPSIOT
COOTBETCTBYIOIIHE ITyHKTHI JIOCTYIHBIE JUISI KOHKPETHBIX THITOB JA€Tajel U3 CIIMCKA.
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[eom. | CeayeH. ﬂemnwl Yzen

&lblﬂlﬂ]lwlllﬂl

CeaHc pabOTBI ¢ KOMILUIEKCOM

IOElm;ue (49)

bupre (42)
oreonx (h)
Tpyba {28)
Nepexox (1)
ApnaTypa (2)
KormencaTop (1)

MecTrma snemenT (1)
Tposrmsax (1)

Herxonbuesoe cedenwe (11)

Bupn 3aknanku Jemanu OyaeT MEHITHCSI B COOTBETCTBUH C BEIOPAHHBIM M3 CIHCKA
TUIIOM JeTalld. 3a/JlaHie U pellaKTHPOBAaHUE IapaMEeTpOB JeTallell OCYIIECTBIISETCS JUIS
Bcero Habopa BBIOpaHHBIX JIeTaleil OJHOTO TUIA, WX Ul BCeX BBHIOpDAaHHBIX AeTaled B

citydae BblOOpa myHkTa Odujue.

Ecnu snmeMeHTHI ogHOTO THIIA HMEIOT PpasHbI€ 3HAYCHHUA OOHOTO W TOTO XKE

napamMeTpa, COOTBECTCTBYIOILICC II0JIC Ha IIAHCJIXW BBOJA 6yHeT IIyCTBIM. IIJ'IH HU3MCHCHUA

3HAQUEHHs] TapamMeTpa B BBIOPAaHHBIX dJIEMEHTaX

COOTBETCTBYIOIICC ITOJIC BBOJA.

BBCJIUTC

maﬁn AaHHeie Peaaktop Pacuyetr Pe

”Ianc:'roK He BbIfpaH j % ||
LI =
TpyEa (3) ~||®
H Ceuerme 5‘2?
Hapy#Heni mHame T m1 O\i
TOMEMHA ©TEHEK m | &
TomycE Ha yTOHEHME mm @
TomEEa M= 0oL o M1 @
H Noroxmss sec 3D
Mareprana o BH/M | ——
TpooyrTa 1] rH/n 3
H=omaimor 0 mH/m |
Cyrmap EEnt 1] wH/m | 10
H TomommrensHan pacnpegeneNHas HarpysEA |
Mo ook X 0 rH/m | &
Mo ock ¥ 0 mH/ M @
Mo ocwu Z BH/ ||
MoromHest MoMEHT Mo Z OT (O rH i
Brubop 33 Bl ’@
Hapy#HEDT IDLamMeTH 325 1 |
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TTanens BBOa. 3akmanka Jletamu

Br16op neraneii BBINONHSAETCS B pexXuMax Bvibop demaneti uinn Bvibop yuacmxog
Ha)XKaTHEM JIEBOW KJIABHMIICH MBIIIM HAa HYXXHOM »3jeMeHTe TpyOompoBonma. st
HCKITIOYEHHS] OTMEUSHHOTO dJIEMEHTAa U3 BBIOOpA ClleyeT MENKHYTh IO HEMY, YACPKHUBas
HaxxaToi kiaBuury Ctrl. Jlnst MaccoBoro BeIOOpa JeTajeil MOXKHO HCIOJIB30BATh PEKHM
Pacwupennviii 66100p, TIO3BOJIIOIINA BEIOHPATE JETATH C TOMOIIBIO paMKu (cM. Bwvibop
demaneti, Bvioop yuacmkos, Pacwupennvii evbioop) s TIONHOW OTMEHBI BBIOPaHHBIX
(parMeHTOB MOXXHO BOCIIOJIB30BATHCS IIYHKTOM Ommenums 6b160p MEHIO Pedaxmop win
Ha)kaTueM KiaBumm Esc.

Tpyoa

Feom. | CeueH. ﬂBTElJ'IH| Yzen

[¢ Blw|n|e|=|

R -l

H Ceudenme -
Hapy#HEN OHaMeTp 530 MM_
TomuHHa CTEHKM 25 MM
MHEH¥COBEE SOMIFCK Ha TOMLEHHY CTEHHEM 0 MM
TexHONOrHYecKad OpubabBRa 0 MM
NpnfaEKa Ha KOPPOSHE 0 MM
CROpPOCTE KOPPOSHMHM 0 uM/ rog
TOMUMHA MS0MALHK 0 MM

H Moromnnt Bec
MaTepuana 3.0937 rH/m
MpoRFKTa ] rH/ M
Mz omammn 0.7033 mH/m__|
3 MM A HEIR 4,24943K. ..

B LomoamMTENLHAA pPacCTHpefeleHHAd HATpPySEa
Mo ocu X 0 rH/ M
o ocH ¥ o rH/ M
o ocu Z 0 rH/
TMoroHHEN MOMEHT Mo Z 0T HepaBHoMepHoro (0 ®H
Bubop wus BJ E ﬂ

Bun manenu Tpy6a 3aBUCUT OT BBIOpAHHBIX HOpPM pacuéra (cM. Taxke Obwue
Oannvie, MEHIO Jlannvie)

e Ceuenue — 3a1af0TCSA XapaKTEPUCTUKH ITONIEPETHOTO CEICHUS TPYOBI:

e Hapyscnvui Ouamemp — HOMUHAIBbHBIA HapyXHBII Jnuamerp TpyoOsl,
JefiCTBUTENbHOE IIOJOKHUTENbHOE 4Mcio, MM (cM). B ciayuae mpoBenmeHms pacuéra mo
ACTPA-JIETAJIb c onuueir Buibop demaneii ¢ MUHUMANbHOU MOMWUHOU cmeHku u3 bJ{
no ycrosnomy ouamempy (D,), BBOIUTCA yCIOBHBII AHaMETp TPYOBI.

e Tomyumna cmenku — HOMMHAIbHAs TOJIIMHA CTEHKU TpyObl, MM (cM),
JeHCTBUTENBHOE TTOI0KUTEBHOE THCIIO.
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o Tonwyuna uzonayuu — NEHCTBUTEIHLHOE YUCIIO, MM (CM), OOJIBIIIEE WIIH pPaBHOE
HyJ'l}O. y‘{I/ITbIBaeTCﬂ l'lpl/l BBIYHCJIICHUU IIOT'OHHOT'O B€Ca HU30JAILHUU U OJI1 prHTOB])IX
Y4acTKOB TPyOOIPOBO/Ia ITPH ONIPEICICHIH HAPYIKHOTO THAMETPa KOXKYXa U3OJISALHH.

OcranbHble napameTpsl myHkTa Ceyeniie 3aBUCIT OT BEIOpAaHHBIX HOPM pacuéra:

ACTPA-ADC, ACTPA-T3C, ACTPA-HE®TEXHM (PTM 38.001-94), ACTPA-
TEIUIOCETH (P 10-400-01), ACTPA-MATHCTP, ACTPA-CYAIIPOM

JonycKE Ha YTOHEHME 0 MM

e Jlonyck Ha ymouenue — napametp 3anaércs aiusi ACTPA-A3C, ACTPA-TIC,
ACTPA-HE®TEXHM (PTM 38.001-94), ACTPA-TEILUIOCETh (P4 10-400-01),
ACTPA-MATHCTP, ACTPA-CYAIIPOM — nonyck (npubaBka) Ha YTOHEHHE CTEHKH
TpyOBI, MM (CM), ICHCTBUTEILHOE HEOTPHUIATEIILHOE YHCIIO.

ACTPA-HE®TEXHM (FOCT 32388-2013)

MHHYCOBRNA JOMVCK HA TOMIMHY CTEHREH a MM
TexEonoruueckas npubaera o MM
MpuBaEka Ha KOpPpOSHI 0 MM
CHROPOCTE KOPPO3HK 0 MM/ T og
ACTPA-TEIIOCETH (TOCT P 55596-2013)
MUHFCOBRH OOMyCH HA TOMEHHY CTEHREM ] MM
TexEonoruueckas npubaera o MM
MpubaBKa Ha KoppoSHI o MM
CROPOCTE EHYTREHHEHR KOPPOSHH o MM/ T og
CROPOCTE HapyEHOR HOPpOSHH o MM/ T og
ACTPA-CB/J (I'OCT P 55600-2013)
MUMHYCOBBRIM OONVCK HAa TOMNMHY CTeHrMK O MM
TexHOoNoMYeCckad OpUMOaBEA 0] MM
MMpufarka Ha KORROSHMIO 0 WM
[MpuGarpra OONOJHWMTENLHAA 0 WM
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ACTPA-CBJ[ (PJ] PTM 26-01-44-78)

MMHYCOBEIM OOMVCK HAa TOMNMHY CTeHHEM 0 I
TexHOMOoMUYeCKAA HOpUMOaBEAa 8] Tl
[Ipufarka Ha KOPPOSMIO 0 I
[Mpubéaera OONONMHMTEelEHAHA 8] M
MUHYCOBBIM HONYCKE HAa MSMOTORMIeHMe [0 TonmmHe O %
IIMCoOBRA OONYCE HA MEMOTOBJNeHMe [0 HapykHeMy O %

o Munycoswiii donyck na moawuny cmenku — napamerp 3anaércs s ACTPA-
HE®TEXHM (I'OCT 32388-2013), ACTPA-TEILUIOCETbh (I'OCT P 55596-2013),
ACTPA-CB/], nonyck Ha MUHMMAQJIbHYIO TOJILIUHY CTEHKH 3aroToBKH, MM (cM),
JEeHCTBUTENbHOE HEOTPUIATEIHHOE YHCIIO

o Texnonocuyeckas npudaska — napametp 3anaércs st ACTPA-HE®TEXUM
(OCT 32388-2013), ACTPA-TEILUIOCETh (I'OCT P 55596-2013), ACTPA-CB/J],
JNOIYCK Ha MAaKCUMaJbHOE YTOHEHHE IPH TEXHOJOIMYECKUX ONepanusx, MM (CM),
JEHCTBUTEIBHOE HEOTPUIIATEIBHOE YHCIIO.

e [lpubaexa na rxopposuro — mapametp 3anaércs s ACTPA-HE®TEXHM
(rOCT 32388-2013), ACTPA-TEILUIOCETh (I'OCT P 55596-2013), ACTPA-CB/J,
npubaBKka U KOMIIGHCAIIMM KOPPO3UH U 9po3MH, MM (CM), JeHCTBHTENBHOE
HEOTPHUIATEIIBHOE YHCIIO.

e [lpubasxa oonornumenvhas — mapameTrp 3amaéres ans ACTPA-CB/,
JIOTIOJIHUTENIbHAS NPUOaBKa, YUUTHIBAIOIAS OCTAIbHBIE (DAKTOPBI, CHHIKAIOIIUE TOJLIMHY
CTEHKH TPYOBI, MM (CM), IeHCTBUTEIBHOE HEOTPULIATENILHOE YUCIIO.

e Ckopocmb kopposuu — mnapamerp 3amaércs mansi ACTPA-HE®TEXHM
(I'OCT 32388-2013), cKOpOCTh KOPPO3HH CTEHKH TPYOBI 110 €€ MOBEPXHOCTAM CyMMapHasi,
MM/TO/1, IeHCTBUTENIFHOE HEOTPHLIATEILHOE YUCIIO.

e Ckopocmv eHympenHeli Koppo3uu — Tmapamerp 3anaércs s ACTPA-
TEIUIOCETh (I'OCT P 55596-2013), ckopocThb KOppO3MH CTEHKH TpPyObl 10 eé
BHYTPEHHEH OBEPXHOCTH, MM/TOJI, I€HCTBUTEILHOE HEOTPHUIATEIILHOE YUCIIO.

e  Ckopocmv Hapyychou Kkopposuu — mnapamerp 3anaérea g ACTPA-
TEIUVIOCETh (I'OCT P 55596-2013), ckopoCTh KOPpPO3WH CTEHKH TpyOBl Mo €€
Hapy>XKHOU MIOBEPXHOCTH, MM/TOJI, IEHCTBUTEIHHOE HEOTPUIIATEIHLHOE YUCIIO.

e Munycogviii donyck Ha u3e0moeieHue no MmoauuHe CmeHKy — IapaMerp
sapaérest it ACTPA-CB/ (P PTM 26-01-44-78), MUHYCOBBIi JJOITyCK HA H3rOTOBJICHUE
I10 TOJIIIMHE CTEHKH 8, % NeHCTBUTENBHOE, HEOTPHLATENBHOE YHCIIO.

o [In10co6blil OONYCK HA U320MOGIEHUe NO HAPYICHOMY Ouamempy — TapaMeTp
sagaércs anst ACTPA-CB/ (P PTM 26-01-44-78), marocoBblii JOMYCK Ha MU3rOTOBIICHUE
10 HAPY>KHOMY ITHaMETpPY 0,, % AeHCTBUTEIFHOE, HEOTPULIATEHLHOE YUCIIO.
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BHIIoroHHE Bec

MaTepuana 0.1022202 rH/m
MpodyeTa 8] kH/ M
M=0nd umn 0 rH/ M
CyvMMAHBIA 0.1124422 gH/ M

o [locounvui eec (mamepuana mpybwi, NPOOYKMA, U30IAYUU, CYMMAPHLIL) —
JeiicTBUTEbHBIC uncina, KH/M (kr/cM), Oonblive WM paBHbIE HYJO. BbluuciieHue
MOTOHHOTO Beca Marepuana  (IPOAYKTa, H3OJSIIMH)  MOXET  OCYHISCTBISATHCS

aBTOMarn4ecku. [y 3TOro Ha)KMHUTE Ha KHOIKY D, HaxXOAAIIyIOCS CIpaBa OT IOJIA
BBoa. Eciiu 3Ta KHOMNKa B 1OJIe BBOAA OTCYTCTBYET, TO JJIs €€ BU3yaJH3allUH YKaXKHUTE
JIeBOM KJIaBHIIEH MBI TIOJIE Ha3BaHUS WIHM TIOJie BBojga mapamerpa. Ilpm sTomM
TIOSIBJISIETCS. OKHO B COOTBETCTBHHU C PACCUUTHIBAEMBIM ITaPAMETPOM:

MoroHHbIA BEC MaTep... [MoroHHbIA BEC NPOAY...
MNaoTHocTe ~ MnoTHocTe I: ~
mareprana Tpydil 785 T3 npoayKTa 1 "3
oK ‘ | Ormvena ‘ oK | ‘ Ormena |

122 MoroHHbIV BEC M30AALMK

i’ TomuuHa,mm |Hnmnucrb,n‘m"3 |
Cnoii 1 100 0.03

= | 2 eaz 10 0

|
[ oK Oriena

Heobxonumo BBectu Ilnomnocmes mamepuanra mpyoul (npodykma) W HakaTh
kHonky OK. Ecnu He cienyeT U3MEHSATh UMEBIIeecs 3HaUCHHE MOTOHHBIX BECOB, HAKMUTE
KHOTIKY Ommena. Tlpn pacuére MOrOHHOTO Beca M3OJISILUHU CIEAYeT 33aTh TOIIIMHY U
IUIOTHOCTh KaXXJo0ro ciosi mioysinuu CyMMapHas TOJIIUHA M30AUMU OyJeT M3MEHEeHa
aBTOMaTH4ecKH. KHomku gk, Bz= 4 % qnpemmasHaueHsl A g0GaBieHHS,
nyOnupoBaHusl, yJaleHUs U NMpeMelleHus CiI0€B M30JsUMKU cooTBeTcTBeHHO. Cron 1 —
BHYTPEHHUH CIION W30S,

Buumanue! I[Ipy u3MeHEHHH T€OMETPUYECKHUX TTapaMeTpOB (HapyKHBIN AUaMeTp,
TOJIIMHA CTEHKH) ITOTOHHBIE Beca MaTepuaia, NpoAyTa, H30JISLUN HE MePeCUUTHIBAIOTCS
aBTOMAaTUYECKH.

[ToroHHBIH BEC M TPOCKLHUS OONOTHUMENbHOU PACHpedesenHol Hazpy3Kku (CM.
HW)KE) Ha OCh Z WCHOJB3YETCS JIsl BBIYMCICHUS BEPTUKAIBHOW COCTaBIISFOLICH
pacnpeieNieHHON Harpy3Ku, KOTOpasl paBHa:

(_k,wam Qiam = knp Onp - kuxo quso) +0s

rue:

Kyams Knps Kuso — KOO OUIMERTHI IEpErpy3KH;
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Quams Onpy Ouso — COOTBETCTBEHHO IIOTOHHBIE Beca MeTalla TPyOOHpoBona,
nponykTa (cpensl) u uzonsuu, KH/M (kr/cm);

03 — MPOEKIHs pachpeaeacHHon (“I0moTHUTENbHON ) HAarpy3Kku Ha och Z, KH/M
(xr/cm).

Koadouumentsr neperpy3ku 3amatorcsi B [lanenu 6goda, 3aknanka /Jemanu,
cnucox Obwue, TyHKT Koodguyuenmui, muOO0 HEMOCPEACTBEHHO B TOM K€ ITyHKTE
TEKyIIEeH 3aKJIaIKu.

e Jlononmumenvuas — pacnpedeieHnas — Hagpyska ~— B JNOIOJHHUTEIBHYIO
pacrpeneneHHyl0 Harpy3Ky MOXKHO BKITIOUHTH Harpy3Ky He OT Beca Marepuana TpyoOsl,
U30IALMM U cpenpl. [IpumepaMu MOTyT OBITH CHETOBast, TOJIOJEHAs U BETPOBasi HATPy3KH,
3amaBaeMble 10 3-M HaNpaBJICHUSAM TI00anpHBIX ocedl X, Y, Z. BenwdyuHBl CHErOBOH,
TOJIONIEIHOH U BETPOBOM HArpy30K pPErIaMEeHTHPYIOTCS COOTBETCTBYIOIIMMHU pa3AeiaMH
[24] (ACTPA-MATHCTP), PTM 38.001-94 (ta6muma 2.1), TOCT 32388-2013 (TaGmuia
6.1) (ACTPA-HE®@TEXHM) u (wnu) PJ] 10-400-01 (Tabmuua 2.1), TOCT P 55596-2013
(tabmuna 6.1) (ACTPA-TEIVIOCETbH). ns ACTPA-A3C, ACTPA-T3C, ACTPA-CB/],
ACTPA-CY/JJITPOM >Ttu Harpy3Kkyd HOpMaMH HUKAaK HE PETJIaMEHTHPOBAHBL.

o [loconnviii Momenm no Z om HepasHOMepHO20 Npoepeéa — NOTOHHBI MOMEHT
OT HEpaBHOMEPHOI'O MpOrpeBa MO BHICOTE CceueHHs TpyObl (Hampumep, JUist
CTpaTH(GUIMPOBAHHBIX TeueHHH). JefcTByeT B BEPTHKAIBbHON IUIOCKOCTH. 3alaeTcs IS
TOPU3OHTAIBHBIX YYaCTKOB TpyOoIpoBoaoB, KH-M/M (Kr-cM/M).

e Bwibop uz BJI — npu HaXKATUU KHONKKH B JAHHOM TMOJI€ MOJKIIOYaeTcs 0asa
JaHHBIX 110 TpyOaMm (cM._ba3zbl danHbix no mpybam).

e Komvya owcécmxocmu — yu€T yCWIGHHS TPyObl KOJbLAMH JKECTKOCTH,
JOTOJHUTENbHBIN TyHKT 1yist Hopm [OCT 32388-2013 (ACTPA-HE®TEXHM)

[R{ONBIId HECTKOCTH Oa D
PacoToAHME ME®RIY OCAMM Konen, &0 MM
MxpHHa NONepedHOTr o CedeHMA Koal MM
[lmomane MONepedYHOro <cedeHMA Kol Mz
MoMEHT HHEPIMM HONepedHoro <ewl 4
PaccToAHHMEe MeXdy LeHTpoM Tamec O MM

KosdpduuomenTt npounocTH cBapHEX 1

e Paccmosmue Medxcoy ocamu  Koxey olcécmxocmu — JNEHCTBUTENBHOE
HEOTPUIIATEIEHOE YUCIIO, MM (M)

o [llupuna nonepeunozo ceyenus Koavbyda HCeCmKoCmu 8 Mecme e20 npueapku K
mpybe — NeUCTBUTEIbHOE HEOTPULIATEIBHOE YHCIIO0, MM (M)

o [Inowads nonepeynozo ceveHus Koavbyd dHCecmKOcmu — INeHCTBUTEIBbHOE
HEOTPUIATENHEHOE YHCIT0, MM (M°)

o Momenm unepyuu nonepeyHo20 ceveHus Koabya dHcecmKocmu OmHoCUmenbHo
ocu, npoxooawjell uepes yeHmp msxcecmu — ACUCTBUTEIBHOE HEOTPUIATEIbHOE YHCIIO,
mm? (M%)

o Paccmosnue medNcOy YEHMPOM MANCeCmU NONEPeHHo20 CeyueHusi Koablya
JHCECMKOCMU U CPEOUHHOU  NOGEPXHOCMbIO — cedeHus mpyovl — NEHCTBUTEIBHOE
HEOTPHUIATETFHOE YHCII0, MM (M)
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o  Kooppuyuenm npouHocmu — C6ApHLIX  WIBOE  KOAEY — ICECMKOCHU — —
ﬂeﬁCTBHTeﬂbﬂoe HCOTPUNLATCIIBHOC YUCJIO MCHBIICC UJIM PAaBHOC 1.

e [Iposepka ycmotuusocmu — TIpOBepKa oOIIed ¥ MECTHOW YCTOWYHMBOCTH

TpyOONpoOBOJa, MOMONHUTENbHBIH myHKT i1 Hopm I'OCT 32388-2013 (ACTPA-
HE®TEXHM) n T'OCT P 55596-2013 (ACTPA-TEITVIOCETB)

B IpoBepka YCOTOHYMBOCOTH
SbderTHBHAA ONMHA TRYOR 0 WM
KosddbuumeHdT sSanaca NpolofbHOR yvorol
KosddbuumeHT Sanaca MecTHOR yoTolum 2.4
KosdduumMedT sanaca MecTHOWM yvororum 1.8

o  D¢dexmusnan Onuna mpybsbl — NEHACTBHTEIBHOE HEOTPHLATEIBHOE YHCIIO,
MM (M);

o Kosghgpuyuenm 3anaca npooonvbHoU yCmMouuueocmu — ASUCTBUTEIBHOE YHCIIO
Oosbliee iy paBHoe 1.

o Kosagpgpuyuenm 3anaca mecmuou ycmouuugocmu — JEHCTBUTEIBHOE YHCIIO
Oosbliee i paBHoe 1.

o Kosgpgpuyuenm 3anaca mMeCmHOU YCMOUHUBOCU 8 pPedcUMe UCIbIMAHUL U
celicMuKy — NEWCTBUTEIBHOE HEOTPUIIATEIHFHOE YUCIIO OOJIbIIee Win paBHoe 1.

e  Mecmnasa ycmouyusocmv — YCTOHYUBOCTH (OPMBI TIOMEPEUHBIX CEUCHUH

TpybonpoBona, omoaHuTedbHbIN MyHKT 1t Hopm [OCT P 55989-2014 u TOCT P 55990-
2014 (ACTPA-MATHCTP)

BHMecTHaa yoTOHWUMBOOTL
MIpedelsHO OONOYCTHMMad M=ErMOHad gedo 0
HauvaneHad OBANLHOCTE ceueHMi Tpwo 0 %

o [IpedenvrHo Oonycmumas uzeubHas Oegopmayus — JEHCTBUTEIHHOE
HEOTPULATENILHOE YUCIIO.

e  Hauanvnas oganvHocmuv ceuenuil mpybd — NeHCTBUTENBHOE HEOTPHIATEIbHOE
yuciio, (%).

o Obwas ycmouuusocms — TpPOBEpKa OOIICH YCTOHYMBOCTH TPYyOOIPOBOIOB
JOTIOJHUTENbHBIN MyHKT s Hopm [OCT P 55989-2014 u TOCT P 55990-2014 (4ACTPA-
MATHCTP), 3amaérest it TpyO B TPyHTE, NMyHKT aKTHBEH TPH 3aJaHUM apaMeTpa
beckananvnas npoxnadka 6 epynme.

B 0fmas yoToHYMBOCTh
KosddbuuumeHT Sanaca ofmeir voroldumeorl
KosdduliMedT vu&Ta BHICOTE SACHITHEMK 0

o  Kosgpgpuyuenm 3anaca odbweti ycmouyugocmu — JCHCTBUTEIBHOE YHCIIO
Oonblee uiaK paBHoe 1.
o Koagduyuenm yuéma evicomvi 3acbinky — NEHCTBUTEIBHOE YUCIIO OoJbLIee
unu pasHoe 1
o  Vnpyeutl uzeu6 — y4€r NONOJIHUTEIBHBIX OCEBBIX HM3TMOHBIX HANpSHKCHUH B
TpyOOIpOBOJE OT €ro yHpyroro usruda JOHNONHUTENbHbIM HmyHKT Ains HopM I'OCT P
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55989-2014 u TOCT P 55990-2014 (ACTPA-MAI'HCTP), 3anaércs mis TpyO B TPyHTE,
IyHKT aKTHBEH NPH 331aHUU [apameTpa Beckananbhas npokidoKkd 6 epyHme

BYnpyruii nsrué

SamgaHHER paduyc KPMEWSHEL OCM TpwGol0 bIb
®  3adannviil  paduyc Kpugusmbl ocu mpyobonposooa — NEHCTBUTEIHHOE
HEOTPHULIATEIBHOE YHCII0, MM (M).
o [opuvie @vipabomxu — YYET JONONHUTENBHBIX OCEBBIX PACTATHBAIOIINX

HaIlpsHKEHUH B TPYyOOIPOBOJIE BHI3BIBAEMBIX TOPU30HTANBHBIMU JehOpMaIUsiIMU IPyHTa OT
TOPHBIX BBIPAOOTOK, MOMOJIHUTENBHBIN MyHKT it HopM ['OCT P 55989-2014 u TOCT P
55990-2014 (ACTPA-MATHCTP), 3anaércst i TpyO B TpyHTE, IIyHKT aKTHBEH IIPU
3aaHuM Tapamerpa beckananvbuas npoxkiaoxa 6 epynme

Bl oprbie shpatorxn  __Jig -

OnuHa v4Y4acTea OOHOSHAYHEE Ogedopmalr 0 IV
MakcHManbHOS CIOBMESHMe SeMHONM moee|l I
TlepeMenedHe, COOTESTCTBYHIE:e HacTy O MM
OnyMHa vdacTka gedopMaluuy TpyOonpoR: O Tl

e [opnuvle 6bipabomku — TPU3HAK HAJIMYUS TOPHBIX BEIPAOOTOK IS JIeTau
TpyOOMnpoBoOa.

o Jlnuna ywacmka OOHO3HAYHLIX Oeopmayutl 3eMHOU NOGEPXHOCMU 6
NOAYMYIbOE  COBUIICEHUS, — Nepecekaemozo  mpyoonpogooom  —  NEHCTBUTEIbHOE
MIOJIOKHUTEIBHOE YHCIIO0, MM (M).

o  MaxcumanvHoe — cO8udceHue  3eMHOU  NOGEPXHOCMU 6  NOAYMYIbOe,
nepecexaemot 2a3onpoeooom — NEHCTBUTENLHOE MONOKUTEIBHOE YUCIO, MM (M).

o [lepemewjenue, coomeemcmeyioujee HACMYNIeHUIo npeoenbHo20 3HAYeHUs —
JEHCTBUTENBEHOE MOJIOKUTEIBHOE YHCIO, MM (M).

o Jlwna yuacmka Oeghopmayuu 2azonposooda ¢ yyemom e20 pabomvl 3a
npedenamu Myibobl COBUNCEHUS — TEHCTBUTEILHOE TMOJIOKUTEIBHOE YHCII0, MM (M).

o J[Ipogepka oganvHocmu — TIPOBEpPKAa OBAJBHOCTH CEYEHHH TpyOompoBonxa
JMOTIOTHUTENBHBIN TyHKT 1u1st HopM [OCT P 55989-2014 u TOCT P 55990-2014 (ACTPA-
MATHCTP), 3anaéres st Tpy® B TpyHTe, NMyHKT aKTHBEH IPH 3aJaHHU [apamerpa
beckananvnas npoxnadka 6 epynme

BlpoBepka OBANBHOCOTH
OBANLHOCTE, OONVCEAeMad W3 vcrnoeusa 0 %

o OsanvHoCcmb, donyckaemas u3 yciogus npoxodicoenuss BTY — 0BaJbHOCTD,
JOTlyCKaeMasi W3 YCJIOBHS TPOXOKIAEHWS BHYTPUTPYOHBIX YCTPOWCTB, JEHCTBUTEIBHOE
HEOTpUIaTeNbHOE YUCIO, (%).

Pe3ynprarbl TPOBEPKH OBAJIBHOCTH JOCTYIHBI B MEHIO Jlannvie, TIyHKT
Busyanuzayus ucxoduwix dannblx..., mapametp Ilposepka ogansHocmu.

Ilposepra osanvhocmu — TIPOBEPSETCS OBAJIBHOCTH TPYOOIPOBOIA TIOCIE €TO
YKIQJAKA W 3achIKU. J[Is TPOBeIeHHS MPOBEPKH HEOOXOMMMO 3aJaHUE CIEAYHONIHX
HCXOIHBIX JIAHHBIX: HOMHHAJIbHBIE JHAMETP W TOJIIHHA CTEHKH, MOIYJb YIIPYTOCTH B
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pabodem cocrostaum, KodhduuueHt [lyaccoHa, IIIOTHOCTD TPYHTA, BHICOTA 3aCHINKHU, YTOJI
MEXJly OCHOBAHHEM U OTKOCOM TpaHIIeU, KOI(PQUIMEHT, yUUTHIBAIOIMN yMEHbIICHUE
IUIOTHOCTH TPYHTA 3aCBHIIKH MO CPaBHEHUIO C TPYHTOM HEHAPYIICHHOW CTPYKTYpPBI, THII
IpyHTa cBepxy. Mg cHOpaBKM TaM >K€ MOXHO OTOOpasuTh mnapamerp 3uauenue
06abHOCMU, SBISIONIEECS] PACYETHBIM U MTOJTYYSHHOE TIPH IPOBEPKE.

PesynbTaTom MpoBEpKH SABJISIETCS ONPEACIEHHBIN CTaTyC AeTaneit: «lIpoxooumy»
u «He npoxooumy. Ecnu OBaJlbHOCTh HE BBIYHCIEHA, MOTYT BBbIIABaThCs CIELYIOIIUE
JUarHOCTHYECKUE COOOIICHUS:

«He mpyba» — npoBepKa OBAJIbHOCTU OCYILECTBIISIETCS TOIBKO B IIPSIMBIX TPyOax;

«Hem epynma» — tpy0a He B rpyHTe (CM. Beckanaibhas npokiadka 6 2pyHme);

«Owubxra 6 ucx. OanHwixy» — HE 3aJaHbl KaKue-IN0Oo JTaHHbIE, IEPEUUCICHHBIE B
CIIMCKE UCXOIHBIX B ONHMCAHNH BBIIIE;

o Agmoghpemuposanue — y4ET aBTOPpPETUPOBaHHS (ABTOCKPEIUICHHMS) JeTaieit

Tpy0OONpoBoa, NOMOIHUTENBHBIN MyHKT Uit HopM ['OCT P 55600-2013 (4CTPA-CBA)

=Ar TOdpe THROB ANHME Oa _I
Haenenue aesTofpeTHpoBaBHMA &a00 MIla

* Asmogpemuposanue — NpU3HAK MPOBEACHUSI aBTOPPETUPOBAHUS JJIS ICTAIIH.

o Jlagrenue asmogpemuposanusi — pacueTHOE NaBJEHHE aBTOPPETUPOBAHHUS,
MIla (KF/CMZ), JEHUCTBUTEIBHOE YHCTIO.

Pe3ynpraThl  TpOBEpKM  HEOOXOAMMOCTH  aBTOGPETHPOBaHUS W BBIOOD
ONTUMAJIBLHOTO JaBJICHUS aBTO(OPETUPOBAHUS JOCTYNHBI B MEHIO JlaHHble, TIyHKT
Busyanuzayus  ucxoonvix  dammvix..., mapametrpsl Heobxodumocms — npogedenus
asmo@pemuposanua 1 Onmumanvroe 0agieHue agmoPpemuposausl.

Ornucanue OCTanbHBIX MYHKTOB cM. [lanens 6oda, Qbuwue danHvle demaell.

Heobxooumocms npoeedenus asmogpemuposanus ~ —  TpOBepseTCS
HEOOXOJUMOCTh aBTO(QpeTUpoBaHus netaneil. s mpoBelneHHs MPOBEPKH HEOOXOIHMO
3aJJaHue CJCIYIOUIMX MCXOJAHBIX JaHHBIX: HOMUHAJIbHBIC TUAMETP M TOJIIUHA CTEHKH,
pacuéTHOe [IaBJieHWE, IaBJICHUE WCIBITAHNN, MHHAMAaJbHBIC 3HAUCHUS BPEMEHHOTO
CONPOTHBIICHUST M TMpeJiesia TEKY4YeCTH IpH pacuy€THOH TemIreparype, MHUHHMaIbHOE
3Ha4YEHUE TpeJiesia TEKYYeCTH IIPU X0JIONHON TeMiiepaType. JlaBienne uenbITaHui 10JKHO
OBITH OOJBILIIE, YeM pabouee JaBlcHHE.

PesynbraTom npoBepkH SBISETCS OnpenenéHHbId cTatyc aeraneil: «Tpebyercs»
u «He tpebdyercs». Eciu naBnenne aBTo)peTHPOBAHUS HE BBIYHUCICHO, MOTYT BBIIaBaThCS
CJICAYIOIINE TUArHOCTHYECKHE COOOIICHHS:

«lInacmuxa no eceii moiwune» — IacTHIeCKUe nedopmanuy B OETaad OT
JEHCTBUS JaBJICHUS TI0 BCEMY CEUCHMIO NeTaid (Paguyc TEKy4eCTH PaBeH HapyXKHOMY
paznuycy);

«Owubxra 6 ucx. 0anHwix» — HE 3aJaHbl KaKue-TN0Oo TaHHbIE, IEPEUUCICHHBIC B
CIIMCKE UCXOIHBIX B ONHCAHNH BBIIIE;

Onmumanvnoe Oasnenue agmo@pemuposanus — BBIYUCIACTICS ONTHMAIbHOE
naBieHue aBTO(peTupoBaHus. /71 ero BBIYMCICHHUS HEOOXOAMMO 3aJaHUe CIEAYIOIINX
UCXOJHBIX JAHHBIX: HOMHHAJIBHBIC AUAMETP M TOJIIIMHA CTEHKH, paanyc ruda (ais rubos),
pacuéTHOe J[aBICHHE, JABJICHHWE WCIBITAHUH, MHUHUMAJIbHbIE 3HAYECHHS BPEMEHHOI'O
COIPOTHBIICHUSI W TIpeJesia TEKy4eCTH NMpU pacu€THOI Temrmeparype, Mpenesl TeKy4ecTH
IIPU XOJIOJHOW TEMITepaType, OTHOCUTENBEHOE CY)XEHHE IONEPeyHOro CedeHHs oOpasna
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IIpU XOJIOZHOW TeMIeparype, MOAYJIb YIPYTOCTH B XOJOJHOM COCTOSHUH; HapyXXHas
Temreparypa creHkH, kodpduuuent [TyaccoHa, Moaysb ynpyroct B paboueM COCTOSHUM,
K03 UIMEHT JIMHEHHOTO TEeMIIepaTypHOro paciuupeHus. /laBieHue UCTIBITaHUui TOIDKHO
ObITh OOJbLIE, YeM pabouee JaBieCHHE.

PesynbraTom SIBISIETCSI BBIYHCIICHHO® OIITHMAJIbHOE JIaBJICHUE
aBTo(perupoBanus. Ecnu aBTOdpeTrpoBaHue He TpeOyercs, neTanb umeer cratyc «He
TpeOyercs». Ecnmu naBieHHe aBTOPPETUPOBAHMS HE BBIYUCICHO, MOTYT BBIIaBaTHCS
CIIeIYIOIINe TUATHOCTHIECKHE COOOIICHHS:

«lInacmuka no 6ceil monwuHe» — IUIACTHYECKHE IePOpMaLUU B AETAIU OT
JNEeHCTBUS NaBJICHUS IO BCEMY CEUEHHIO AeTany (paauyC TEKydeCTH PaBeH HapyXKHOMY
pazmycy);

«Owubka 6 ucx. 0anHvix» — He 3aJJaHbl KaKue-JIM00 JaHHbIe, IepeurcIeHHbIe B
CIUCKE UCXOJHBIX B OMHMCAHUU BBIIIE;

CM. Takxke MeHIO Pedaxmop, Bcmasumv mpyby, baszvl Oanuwix, TyHKT Baza
OaHublx no mpyoam.

OTBOX

Team. | CEYEH. ﬂeTanwl Yzan

2| =|m|r| o]~

Oreog (1) hd

H XapakTepMCoTHEM O0TBOJNA -
Pagmyc aquli] HH_
THII OTEBEONAa CEeRTOpHHE < FLAOM...
HauaneHad SAMMIOTHHUHOSTE a %
From CKoOca CeKTOpPHOro oTEoma ZZ2.5 rpag
THIT CTHKOBHEHK Ha <pBapre

H Ceuerme
Hapy®EHHH gHaMeTh 530 MM
TomuMEa CTEHEM paga} MM
MMHYCOBRN JONyCE Ha TomugueEy <0 MM
TexHomoruueckad npubaBka u] MM
NpubaEka Ha KOppoSHI 1] MM
CROPOCTE KOPPOSHM 1] MM/ Tog
TomuMEa HIONALMH u] MM

H Norommsi sec b
MaTepuamna 3.0937 rH/ 1
IponyETa 1] ®H/ ™
M onALHH 0.70532 rH/ M
Cy¥MMapHER 4.24243 ®H/ M

H AomoxmMTenbHAA PacIpeNenedHan
Bubop us BJ >3 ﬂ

H XapakTEpMCTHEM OTBORA 3
Fanuyc 5350 MM
THII OoTEOIAa THYTHIM, <-C LI
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JaHHbBI TMyHKT IpeIHa3HaueH JJIsl BCTaBKU OTBoja (rmba, KOoJIeHa) 3aIaHHOTO
pamuyca B ceueHne/y3el, B KOTOPOM CXOMATCS JBE TPYOBbI, HE JIeKaIIUe HA OJJHOM MPIMOi
(Touka m3noMa). MecTo BCTaBKM OTBOJIA BEIOMPAETCS IPH IIOMOIIY yKa3aTelsl CeUeHUsI.

Huanor Bei3biBaetcst u3 Menio Pemakrop (3axnanka Bemasums demans, Omeoo)
i obnactu [aneneit uHcTpyMeHTOB rpaduueckoro okua (cum. Puc. 5.1), wiu ¢ momorso
Ianenu 8s0da (cM. zaknadka Jlemanu, Omsoo) . 3amaBacMble MapaMeTphbl OTBOJA 3aBUCAT
OT OTpacjeBOll BETBU M BHIOPAHHOTO HOPMATHBHOIO JOKyMeHTa. IlompoOHbBIH pa3bop
JIAJIOTOB OIUCAH B MEHIO Pedakmop, MyHKT Omeoo.

JloMOTHATETPHO TPU 33aaHUH XapakTepUCTUK oTBoma it HopM ACTPA-
HE®TEXHM (I'OCT 32388-2013) u ACTPA-TEIVIOCETh (I'OCT P 55596-2013)
IIpOBEPSIETCS YCTOMYHBOCTH TPYOOIpOBOIa.

e [Iposepka ycmouuusocmu — TpOBEpKa OOMmEH M MECTHOH yCTOHYMBOCTH
TpyOOIpPOBOIa, IOMONHUTENbHBIM MyHKT it HopM I'OCT 32388-2013 (ACTPA-
HE®TEXHM) u TOCT P 55596-2013 (ACTPA-TEILTOCETH)

Juaior mokaspiBaeTcs B HIDKHEH YacTh [lanenu 6600a, 3aknanka Jemanu 1mocie
onucanus Odwue danuvle demanet .
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Ix

[0t CeyeH, Deram Hzen
& B f—
Oreom (1} o
H XapaKkTepWUCTHKWA oTBOAA
FPanuyc 162 MM
Tun oTBOOA [HyTRIE 1 KPYTO_ .
HavaneHaa annunTuyHocT|0 5%
TN CTLIKOBKK Ha ceapke
H Ce4eHue
Hapy#Heid guameTp 108 N
TONWKWHA CTEHKK 12 MM
MuHycoBRIR gonyck Ha Tor| 0 MM
TexHonormyeckan npubaer 0 MM
[Npubaeka Ha koppoaumin |0 N
CKOpOCTE KOPPO3MK 0 prarof
ToNWUHA M30NALLMK 0 MM
HNoroHHEIA BEC
MaTtepwana 0.2787026 KH/m
Mzonawmm 0 KH/mM
MpooykTa 0 KH/mM
CyMMapHBIA 03065729 KH/m
H JononHutensHaA pacnp
Bei6op uz B =
B Marepuan 15XM (21)
H Unknuka
H Harpyska
H KoadpchMumneHTbI
BeckaHaneHasa npoknag Het
HWzonAauuA
KoadduumeHT noctenn |0 KH/ma"3
-
KoaddmumeHT 3anaca me(2 4

o Kospdpuyuenm 3anaca mecmuoil ycmouyugocmu — JCHCTBUTEIBHOE YHCIIO
Gosbliiee wiu papHoe 1.
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Ommucanue myHkToB Ceuenue, [loconnwiil gec, /Jonornumenvhas pacnpedeienias
Haepyska, Asmoghpemuposarue cM. Ilanens 6600a, 3axknanka Jemanu, Tpyoa.

Omnucanye oCTalIbHBIX MTYHKTOB cM. [1anens 6600a, Obuue danibie demaneil.

CM. Takxe MeHI0 Pedaxmop, MyHKT Bemasums omesoo.

Ilepexon
|
TeoM. | Ceuen.  [Hetamu Yzen
gfe w|e|o|=|
HOepexonm (1) j
T3 KoHIeHTpMYe CKIM
H Hapy#HDi oHMaMeTR
HawasHEDE 107 M
KoHewHEDT 30 M
H Tommpisaa cTeHKM
HauaneHas 7 M
KoneuHas 7 M
H ¥Tonenme cTeHKM
HIonyckK Ha YTOHEeHME o M
ToimpHAa HMS OIS ] MM
H Bec
MaTepmamna 5 xH
IpoayKTa ] KH
hicTalid=stiziy ] KH
H DononsMTenbHAR Pacipenes
Bubop mus BI >
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e Tun — Tun nmepexona
e Konyenmpuueckuii,
e Oxcyenmpuueckuil,

e Hapyoichvlii Ouamemp — HOMHUHAQJIBHBIA Hapy)KHBIA JHAMETp, JCHCTBUTEIHHOE
HOJIOKHUTENBHOE YUCo, MM (cM). B cityuae npoBenenus pacuéra no ACTPA-AETAJIb c
ommuend Bwibop Oemaneil ¢ MUHUMANLHOU moawunot cmeuku u3z bBJ] no ycrognomy
ouamempy (D,), BBOIMTCS HayaJIbHEI YCIOBHBIH UaMeTp nmepexoa

e Hauanvueiii — B Havale mepexoma.
e  Koneunwiti — B KOHIIE IIEpexo/ia.

e Tomyuna cmenxky — HOMUHAJbHAas TOJIIMHA CTCHKU, JEHCTBUTENBHOE

TIOJIOXKUTEIHHOE YHUCI0, MM (CM).
® HauanbHas — B Hadalle Iepexoa;
® KOHeuHas — B KOHIIE Ilepexo/a.

e Bec (mamepuana, usonayuu, npooykma) — JAEHCTBUTEIIbHbIE HEOTPHUIIATEIILHBIC
yrcna, KH (kr). BeraucieHne moroHHOro Beca marepuana (MpoayKTa, W30JIAIUN) MOKET

OCYIIECTBISTHCSA aBTOMAaTHUYeCKH. [[Jis 3TOro Ha)XKMHUTE Ha KHOIKY , HaxOJSIIyrCs
crpaBa OT mois BBoAa (cM. Takke cM. [lamenv 8600a, 3akianka JJemanu, Tpyoa). Tpu
pacdere UCTIOIB3YETCsl CyMMapHOe 3HAYCHUE Beca Mepexo/ia, KOTopoe PaBHO:

k,wam Q,wam + ku:m Qum + knp an
rue:

Kams Kusor Knp — KODGQHUITHEHTHI EpErpy3KH;

Quuam» Qusor Qnp — BECA MaTepHaa, U30JALUH, IPOAYKTa COOTBETCTBEHHO, KH (kT).

Koadduuuentsr neperpysku 3amatorcs B [lanenu 6so0a, 3aknaaka /lemanu,
cnucox Obwue, TyHKT Koapguyuenmel, 1100 HEMOCPEICTBEHHO B TOM K€ IIYHKTE
TEKyIIeH 3aKJIaIKH.

e Jlononnumenshas pacnpeoeieHHas Hazpy3ka — B JOMOTHUTEILHYIO PaCIpeIeICHHYIO
Harpy3Ky MOXKHO BKIIIOUHTH HArpy3Ky HE OT Beca MaTepHaia TpyObl, WU3OJSAIHUU U
cpensl. IlpuMepamu MOTYT OBITH CHETOBasi, TOJOJICMHAs W BETPOBas HATPY3KH,
3aaBaeMble 10 3-M HampaBlieHHSIM T100aibHbIX ocei X, Y, Z. BenuunHbl CHETroBOiA,
TOJIONICIHOW ¥ BETPOBOM  HArPY30K PErNIAMEHTHUPYIOTCS  COOTBETCTBYHOUIMMHE
paznenamu [24] (ACTPA-MATHCTP), PTM 38.001-94 (tabmnuma 2.1), TOCT 32388-
2013 (tabmuna 6.1) (ACTPA-HE®@TEXHM) u (wim) P/l 10-400-01 (tabmuua 2.1),
T'OCT P 55596-2013 (tabmuua 6.1) (ACTPA-TEIVIOCETbH). [Ins ACTPA-AJ3C,
ACTPA-T3C, ACTPA-CB/, ACTPA-CYITPOM 5>1u Harpy3Ky HOPMaMH HUKaK He
periaMeHTHPOBAHBI.

e Buibop uz B/l — mpu HaxkaTHH KHOIKH B JaHHOM [OJe TOAKIIOYaeTcs 0asa

JAaHHBIX 110 TiepexoaaM (cM._bazel dannbix no nepexodam).

Onucanne MyHKTOB Ymowenue cmenku, Tomwyuna usonsyuu, JJonoaHumenvHas
pacnpeodenennas Haepyska, cM. I[lanenv 6600a, 3axnanka Jemanu, ITpyba, TNyHKTa
VYcroituuBocTh cM. [lanens 6600a, 3aknanka [Jemanu, Omeoo.

Onwucanue OCTaIbHBIX MTYHKTOB cM. [lanens 6600a, Obuue danibie demaneil.

Mocksa, 2023 245



“CemeiicTB0” mporpaMMHbIX KoMutekcoB ACTPA-HOBA 2023 CeaHc pabOTBI ¢ KOMILUIEKCOM

Komnencarop (1uH30BbIii/cHIb(OHHDII)

TeoM. | CaueH. NeTanm | Yzen
g|efe v ||
KomnencaTop (1) j
T3arn CBbmero BMOa
H FeocrrooTH >
Ha usrub sBoxpyr X' 1248.731 xH*M/pan
Ha usTHb6 BOKpyT Y 1248.731 xH*M/pan
Ha KpyueHwue 960.5623 xkH*M/pan
Ha pacraxeHmMe 333 xH/m
Ha cmemr no X' 374853.6 KH/ M
Ha cmemMr mno Y' 374853.6 KH/mM
¥ron noEopoTa JoKanbHHX 0 rpan
SbpdexTHMEHAS ILTOWALD ] M2
MpenBapHTEIbHER HaTHD 0 MM
H Bec
MaTepmara 0.70632 KH
IpoOyKTa ] KH
HM=somauma ] KH
H DononsMTenbHAd pPaclOpenel
H ODonyoraseMue nepeMellsHMA
OcCeEOoM Xom 140 %23
COEMT ] i
¥ron "] pam
IMaMeTp KOoXyXa HMSoxspot 0 MM
Bufop mus BJ >

e Tun xomnencamopa:

e (Obweeo 6uoa — KOMIIEHCATOP, 3HAUCHUS XKECTKOCTEH KOTOPOTO 3aJaroTcst
[10Ib30BATEIIEM.

e (Ocegoii — KOMIICHCATOP, MO3BOJLIIONIMH CKOMIIEHCHPOBAaTh OCEBBIE (BIOJb
ocu TpyOsbl) mepeMeleHus TpyoonpoBoaa. B oceBoM kommeHcaTope 3a1aérest KECTKOCTD
Ha pacTsDKCHUE-CoKaTHe.

o Venogoii — xoMIeHCaTOP, MO3BOIISTIONINN CKOMIIEHCHPOBATh YTIIOBEIE (BOKPYT
oceif, MepHeHIUKYIIPHEIX OCH TpyObl) mepemenieHus TpyodompoBoaa. B xommnencarope
3a/1al0TCS YIIIOBBIE XKECTKOCTU BOKPYT JIOKaNbHbIX ocell X', u Y'.

e (Co6uz0601i — KOMIIEHCATOP, MO3BOJIIOIINNA CKOMIICHCUPOBATh CIBUIOBBIE
(momepék ocm TpyOBI) IepeMemieHHs TpyOompoBoma. B kommeHcarope 3amarotcst 2
CIIBUTOBBIE KECTKOCTH BJI0JIb JIOKAIBHBIX oceill X', u Y'.

o JKécmrxocmu xomnerncamopa — BEIUYMHBI )KECTKOCTH Ha U3rub (Bokpyr oceit X',
u Y"), kH-m/pan (xr-cm/pan), Ha kpyderue (Bokpyr ocu Z'), kH-m/pan (kr-cm/paj), Ha
pactsukenne-cxatre (Bmoab ocu Z'), kH/m (kr/em), Ha casur (Bmoms oceit X', u Y') kH/M
(xr/cm).

3amaHne BENMYMH JKECTKOCTEH MO3BONIET TAaKXKe WMUTHPOBATh JHH30BBIE H
CUIb()OHHBIE KOMIIEHCATOPHI CO CTSDKKaMH M JIallaMM, KOMIIEHCATOPBI, MO3BOJIIOIINE
CKOMIICHCHPOBATh YTJIOBBIC W/HMIIH CIBHTOBBIEC IIEPEMEIIEHHs TONBKO B OJHOH IIIOCKOCTH,
YHUBEPCAIbHbIE KOMIICHCATOPHL U TP.
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Ecinu u3BecTHbl COOTBCTCTBYIOIIMC HOPMATHUBHBIC KCCTKOCTU KOMIICHCATOpa, TO
uX CJICAyeT 3a4aThb B IOJAX BBOJA. OcranpHbIe 3HAYEHUS KECTKOCTEH CJIEAYCT 3aJaBaThb
PaBHBIMH COOTBCTCTBYIOIIMM 3HAYCHUAM I IPUMBIKAIOIIUX pr6 HJI}I BBIYHCIICHUA

JKECTKOCTEH MPUMBIKAIOIINX TPYO IperHa3HaueHa KHOITKA EI, HaXOASAMIAsCS TIpaBee OIS
C 3ar0JIOBKOM JKécmKrocmu KoMneHcamopa.

HecTKoCTb Tpybbl x|

kH*Mfpan

Ha uzrug

Ha kpyuenue |1 386412 kH"Mfpan
Ha pactaxeHHe |1 406701 kH/M
Ha cagur |541 038.6 kHfM

(] | OTtHeHa |

Ecnu OTCYTCTBYIOT NaHHBIE O TPEOYEMBIX JKECTKOCTSAX M €CTh BO3MOXKHOCTD
IIPOBECTH 3aMephl, TO, €CIM KOMIICHCATOpP OCEBOH (KOMIICHCHPYET TOJBKO B3aHMHBIE
OCeBbIE IIEpEeMEIIEHUs), ero KecTKocTh K, ompenensercs kak oceBas Harpyska kH (kr),
BBI3BIBAIOILAS CAMHUYHOE MepemMerieHre M (cM). Takum o0pa3om, o JaHHbIM 3amepoB K,
onpenensercs Kak OTHOIIEHHE OCEBOM CHIIbI, NPUIOKEHHOH K KOMIIEHCATOpY, K
BBI3BAHHOMY €I0 OCEBOMY IEPEMEIICHHIO0. AHAJIOIMYHBIM 00pa3oM ONpenessioTcsl |
XapaKTePUCTUKN YTIOBBIX (MOMEHTHI — YTJIbI IOBOPOTA) U CABUIOBBIX (IIONEPEYHBIE CHIIBI
— MepeMelleHIe) KOMIIEHCATOPOB.

o Veon nosopoma n0KaibHbIX ocell 6oKpye Z’ — NPHU UCTIONIb30BAHUH JIOKAILHON
CHCTEMBI KOOPAMHAT 3a/laiiTe, eCiI He0OX0ANMO, YToil IOBOPOTa JIOKAIBHBIX ocei X' u Y'
KOMIIEHCATOpa BOKPYT €ro JIOKaJbHOM ocu Z’, rpax, B nuanazone ot —180 mo +180 rpan.
IIpu BBOAE 3HaueHus yriaa JICK, moBopoT KoMneHcaTopa OCyIIEeCTBISETCS BOKPYT ocH Z'.
IIpu BBOJE MOJOXKHUTENBHOTO 3HAYEHWs YIJia IOBOPOTa, JokanbHble ocu X', u Y’
IIOBOPAYMBAIOTCS BOKPYT ocu Z' B cTOpoHy OT X' K Y', OTpHLIATEILHOTO — B CTOPOHY OT Y'
k X'. 3agaéres s yuéta MoBOpOTa KOMIIEHCAaTopa (C pa3sHbIMU YIJIOBBIMH KECTKOCTIMH
mo ocsim X', u Y') BOKpyr ocu TpyOompoBoZa. YTroil IOBOpOTa KOMIIEHCAToOpa
BU3yanm3upyercst nornonHuTenbHbeIMU ocsivu JICK neranm, ocu KOTOpoil mapauierabHbI
ocsim JICK cedenus KOHIa AeTaiy MPH HyJIEBOM 3HaueHUM napamerpa Yeon JICK. Jlns
noka3a JICK xoMrnencaTtopa He0OX0JUMO BBLACIUTh €O MBIIIBIO.

IIpu BBOZIE 3HAUCHHUS yIJIa IOBOPOTA KOMIIEHCATOPA BOKPYT JIOKAJBHBIX OCeil, ero
IIOBOPOT OCYIIECTBIIsieTcd BOKpYr ocu Z'. Ilpu BBOAE NOJOXKMUTEIBHOIO 3HAYEHHs yIja
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TOBOPOTA, JOKanbHbIe ocu X', u Y' moBopadmBaroTcst BOKpyT ocu Z' B ctopoHy oT X' K Y,
OTpPULIATEIILHOTO — B CTOPOHY 0T Y' k X'

3anman yron 0 rpag

-

o  Dddexmusnas niowadb — 3HAYCHUE, OTIMYHOE OT HyJs 3amaéres s
HEPA3TPYKEHHBIX KOMIIEHCATOPOB, JCHCTBUTENEHOE HEOTPHIATEILHOE YHCIIO, M.

e Bec (mamepuana, uzonayuu, npooykma) — JACHCTBUTEIILHBIC HEOTPHUIIATEIILHBIC
yrcna, kKH (xr),. IIpu pacdyere ncnonp3yercs CyMMapHOE 3HAa4€HHE Beca KOMIIEHCATOpa,
KOTOpOE PaBHO:

k.uam Q.uam + kuxo quo + knp an
rue:
Kyams Kusor Knp — KO GHIIMEHTEI IEperpysku,
Quuams Qusor Qnp — BECA MaTepHaa, H30ISALHH, TPOTYKTa COOTBETCTBEHHO, KH (KT).

o Jlononnumenvuas — pacnpedenieHnass — Haspyska ~— B JNOIOJHHUTEIBHYIO
pacrpelesieHHY0 Harpy3ky MOXKHO BKIIFOYHMTH HAarpy3ky He OT Beca marepuana TpyObl,
M30JLIIUH U cpensl. [IpuMepaMu MOTYT OBITh CHETOBAs, TOJIOJIEIHAS ¥ BETPOBasi HArPY3KH,
3aJaBaeMble 110 3-M HampaBlieHUsM T00anbHbIX oceid X, Y, Z. BenuuuHbl CHErOBOM,
TOJIOJISZIHOM M BETPOBOM HArpy30K perjaMEeHTHPYIOTCS COOTBETCTBYIOIIMMH pazjesiaMH
[24] (ACTPA-MATHCTP), PTM 38.001-94 (tabmuma 2.1), TOCT 32388-2013 (Tabmuia
6.1) (ACTPA-HE®TEXHM) u (nnun) PJI 10-400-01 (tabmuma 2.1), TOCT P 55596-2013
(tabnuna 6.1) (ACTPA-TEIVIOCETbH). nss ACTPA-A3C, ACTPA-T3C, ACTPA-CB/,
ACTPA-CYJITPOM >t1 Harpy3Ku HOpMaMH HUKAaK HE PErJIaMEHTHPOBAHBI.

e Pacuem HanpsdceHuil — ecld BbIOpAaH OCEBOH, YIJIOBOM WM CIBHUTOBOM
KOMIICHCATOp, TO CTAHOBUTCS aKTHBHBIM NMYHKT Pacuem Hanpsicenuii. B Tone myHKTa
Pacuém nanpsoicenuii BBIONpaeTcsl yTOUHEHHE THIIA KOMIIEHCATOPA:

Hns TunoB Ocesotl, Yenosot u Co6ucosoii:

o Cunvghonnuii,

o Jlunzogulii.

Just tuna Coeuzoseoti MOTYT OBITH BEIOPaHbI TAKXKe:
o Cunbghoumwlii ¢ RPOMENCYMOUHOU BCMABKOIL,

o JIun308blii ¢ NPOMENCYMOUHOU 6CMABKOU.
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IMocne yTo4HEeHWs THIIA KOMIIGHCATOpa CIEAyeT 3aiaTh TeOMETPHUYECKHe
napameTpsl KoMeHcaTopa. Pacuér nmposoautes mo [3, 5].

leom. | CEYEH. Detanm | EELD |

ool vl o|=|

KomnencaTop (1) j
THIT CcesoM

H ®#&cTrooTH o
SdbdberTHMEHAS IIOomWAamb 0 M™2
MpenBapHTeNbBHET HATHAD o] b20)

[ Bec

H DononsMTentHad pacOopenel

H PacuéTr nHanpawemwsi oo Pl CursboHBRET
Hapy=®HEDE DMaMeTp 330 E5.%)
BHYTDSHHMM IMaMeTD 252 b5
TonmpMEa CTEHKM 11 L5
Mpuua rTodpa 31 M
KommuecTseo Tobpob 4

H Jonycxaerme nepeMelsHMA
OCceBOH XonO 140 L5
ImaMeTp KOoXyXa HMSoxapoi 0 MM
BuBop ms EI >>

e Hapyoxcuwiti  Ouamemp —  HapyXKHbIH  guamerp  JuH3BL  (rodpa),
JIEUCTBUTEIILHOE TTOJIOKUTEIHHOE YUCiI0, MM (CM).
e Buympennuu Ouamemp — BHYTpEHHMH JuameTp JuH3bl (rodpa),

JEHCTBUTEIHFHOE MOJIOKUTEIEHOE YUCIIO0, MM (CM).

o Tomyuna cmeuxu — TONIIMHA CTEHKH JWH3BI (Todpa), NEHCTBUTEIBHOE
MOJIOKHUTEIBHOE YHCII0, MM (CM).

o [llupuna 20¢hpos — muprHA TOPPOB, NEHCTBUTEIHLHOE OJIOKHUTEIBHOE YHCIIO,
MM (CM).

o Koauuecmeo 20ghpog — 11e710€ NONOKUTEIEHOE YHCIIO.

e Jlonyckaemvie nepemeujerus — BEIMYNHBI OCEBBIX, MM (M), COBHUTOBBIX MM (M),
YIIOBBIX Tpan (pam) MONMyCKaeMbIX CTAaTHYECKMX B3aHMMHBIX MEPEMEIeHUI TOPIIOB
KOMIIEHCaTopa, JedcTBuUTenbHbIe uucna. HaGop 3ajaBaeMbIX NapaMeTpoOB 3aBUCUT OT
BEIOPaHHOTO THITa KOMIIEHCATOPA.

o JHuamemp xooscyxa uzonayuu (01 6/k npoknaoku) — IUaMeTp KOxkKyXxa U30JLUU
KOMITCHCATOpa, MM, 331a€TCsl IJIsl JIMH30BBIX/CHIIL(MOHHBIX KOMIIEHCATOPOB, HAXOISIIIXCS
B rpyHTe (CM. Takxke 3awianka /lemanu, TYHKT beckanaibHas npokiaokda 6 zpyHme),
HEOTPHULATEIEHOE YHCIIO.

e Buwbop uz3 b/l — npu HaxaTUW KHOIKM B JAHHOM IIOJIE MOJKIIOYaercs Oaza
JaHHBIX 110 KOMIIEHCATopaM (CM._bazbl OAHHbIX N0 KOMNEHCAMOPAM).

OnucaHye OCcTaIbHBIX TYHKTOB cM. [lanens 6600a, OOuwue danuvie demanel.
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Apmarypa
=]
Teom. | CeyeH. Netanu Yzen
g|e|wmlm o|=|
ApmaTypa (1) ﬂ
H Bec
MaTepmana 3 KH
IpoOyKTa ] ®KH
HMSomauyn ] ®KH

H JononmmrentHad pacOpener
YueT wrTora Her

H DonycraeMue HaTrpySKM

Crma o KH
MomMeHT o KH*M
IMaMeTp KOXKYyXa MSoIsmpor (O b5 %4
Bubop mus BI >

e Bec (mamepuana, uzonayuu, npodykma) — AEHACTBUTENbHBIE HEOTPHULIATEIbHBIE
yrcna, KH (xr). TIpu pacuere HCHoib3yeTcss CyMMapHOE 3HAYCHHE Beca apMaTyphl,
KOTOpOE PaBHO:

k,wam Q,wam + ku:m Qum + knp an
rae:

Kams Kusor Knp — KODQHUIMEHTHI Eperpy3KH,

Quuam» Qusor Qnp — BECA MaTepuana, H30JA1MH, IPOTYKTa COOTBETCTBEHHO, KH (KkT),
JeHCTBUTENbHBIE HEOTPHLATENbHBIE YHCIIA.

e Jlononnumenvhas — pacnpeoeieHHas. — Hazpyska — B JOTOJHHUTEIbHYIO
pacrnpelesieHHY0 Harpy3ky MOXKHO BKIIFOYHMTH HAarpy3ky He OT Beca Marepuana TpyObl,
M30JIAMH U cpefpl. [IpuMepaMu MoryT ObITh CHEroBasi, TOJI0JIeIHast U BETPOBast Harpy3KH,
3aJaBaeMble 110 3-M HampaBlieHUsM TJ00anbHbIX oceid X, Y, Z. BenuuuHbl CHETrOBOM,
TOJIOJIEZIHOM M BETPOBOM HArpy30K perjaMEeHTHPYIOTCS COOTBETCTBYIOIIMMH pazjelaMH
[24] (ACTPA-MATHCTP), PTM 38.001-94 (tabmuma 2.1), TOCT 32388-2013 (Tabmuia
6.1) (ACTPA-HE®@TEXHM) w (umu) PJ] 10-400-01 (tabmuua 2.1), TOCT P 55596-2013
(tabmuna 6.1) (ACTPA-TEIIVIOCETbH). Inst ACTPA-A3C, ACTPA-T3C, ACTPA-CB/,
ACTPA-CYJITPOM 511 Harpy3Kd HOPMaMH HUKAaK HE PErJIaAMEHTHUPOBAHBI.

e Vuém wmoka — BbIOOp y4€Ta IITOKA apMaTyphl.

® Bec wmoka — NefiCTBUTEIILHOE MONOKHUTENbHOE Yrcio, KH (Kr)

o Koopounamsl yeHmpa macc wimoxa — AeHCTBUTEIIbHBIC YUCIIA, MM (CM).

Anroputm  ydera “mToka”’ (MPUBOMA) apMaTyphl CIEAYeT W3BECTHBIM
COOTHOIIICHUSAM TeopeTHueckor MexaHuku. [TonpoOuee cMm. Obwee onucanue. Pacuemuvie
Mmooenu mpybonposoonvix cucmem (n.3.3).

Busyanu3zanus mroka apMaTypbl 3aBUCUT OT 3a/IaHHBIX KOOPJUHAT LIEHTPA Macc
IITOKA: TOJIOKEHHE MAaxXOBHKA apMaTyphbl OIpeneiseTcs 3alaHHBIMH KOOpIUHATaAMHU
LIEHTpa Macc LITOKa.

o Jlonyckaemvle HA2Py3KU:

e Cuna — MakCUMaJbHO [IOIyCTUMasi BEJIWYMHA CyMMapHOi cuibl, kH (kr),
HEOTPHLATENEHOE YHCIIO;
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o Momernm — MaKCHUMAJIBHO JIONyCTUMOE 3HauyeHHEe MoMeHTa, KH M (kr cwm),
HEOTPHULIATEIBHOE YHCIIO.

o Jluamemp koocyxa uzonsyuu (0ns 6/K npoxkiaoku) — AMaMeTp KOXKyxa U30JSAIHN
apMatypbl, MM, 33Ja€TCsl U1 apMaTypbl, HaxofslIeiics B TpyHTe (CM. TaKXkKe 3aKiaaka
Jlemanu, nyHKT Beckananvhas npoxnadka @ epyime), HEOTPULATEIBHOE YHCIIO.

e Buibop uz B/[ — npu HaXXaTHX KHOIIKU TOJAKIIOYaeTcs 0a3a JaHHBIX [0 apMaType
(cM._Basbl dannwbix no apmamype).

Onucanue oCTaJbHBIX IIYHKTOB cM. [lanens soda, Odwue dannble demanetl.

HexoabueBoe ceuenune

Xl
Feam. | CaugH. Detanu | Yzen |
PRI
Herkoneneboe ceugesame (1) ﬂ
Mnowange cevweHwMs (O ™2
¥Yrom moBopoTa 1m0 rpan
H MomMeHTH HMHEePRLIMM
Boxpyr ocm X' ] ™4
Bokpyr ocH Y' 0 M4
MomMenT MHeSpIDDL |0 ™ d
H Ko=ddiaprenTn on
o ock X' ]
Mo ocH Y ]
Bubop ms EBJ >
PacuéT XapaKTep|>>
MoToHHA BeC 0 KH/ M
H [PacnopeneneHHad .
o ocu X O KH/ M
o ocH ¥ 0 KH/ M
Mo ocu Z O KH/ M
H MaTepsan Cr3cnS (1)
H Oeenmxa
H Harpyska
H Ko=ddiaprenTn
BeckaHambHad NP HeT
ImamMeTp ®Ko®yxa |0 T4

Hetans “HexonblieBoe cedenne” mpeaHa3HaueHa UI MOACTHPOBAHUS CIIOKHBIX
OIIOPHBIX KOHCTPYKLUHM U 000pyloBaHUs B cocTaBe pacuéTHoil monenu. “Hekonblesoe
ceueHHne” MpeACTaBiIseT coOOW CTEPKHEBOW 3JIEMEHT C 3aJaHHBIMH XapaKTePHCTHKAMH
CEUYEHUs.

o ITnowads ceuenus — MIOMATb TIONIEPEUHOTO CEUSHUS, M° (CM7).
e  Momenmbl uHepyuu no JIOKATbHLIM OCAM — TIIaBHBIC LIEHTPAJIbHbIE MOMEHTHI
HWHEpLHH, m? (CM4), 10 JIoKaJIbHBIM ocsiM X', Y' COOTBETCTBEHHO.
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o Momenm unepyuu na Kpyuenue — KpyTHIbHBI MOMEHT HHepimd, M* (cm?).

o Kosppuyuenmor cosuca no nokanshvim ocsim — ko3bduuuentst Gopmsl (caBura)
o JokanbHbIM ocsiM X', Y', M0 yMONYaHHIO MPHUHATHl 3HAYCHUS ISl TPSMOYTOJIbHOTO
ceyenus — 1,2.

o Yeon nosopoma noxanvHuix oceii — IPU HCHONB30BAHHU JIOKAJIBHOM CHCTEMBI
KOOpJMHAT 3ajaiiTe, €cad HEoOXOAUMMO, Yrojl HOBOpPOTa JOKaubHbIX oced X' u Y'
HEKOJIIBIICBOTO CEYECHHUS BOKPYT €ro JIOKallbHO# ocu Z', rpaj, B auana3oHe oT —180 mo +180
rpaa. Yroj moBOpoTa 3aqaércs Ul MOJCIUPOBAHHUS JETallell HEKOJIBIEBOI0 CEYEHHS,
KOTOpPBIE JTOJKHBI OBITH MOBEPHYTHI OTHOCUTEIBHO JIOKAIBHBIX ocell. O mpaBiIax 3aJaHus
yriaa cMm. 3aiaaka [lerans, KommeHcarop (JMH30BBIA/CHIIBGOHHBIN), MYHKT Yeon
108OPOMA BOKPY2 NTOKANbHBIX OCell.

o Bubop u3z B/l — Tmpum HaXATHH KHONKH IONKIIOYAaeTcs Oa3a IaHHBIX 10
HEKOJIBIIEBBIM CEUYCHUAM (METAJUTONPOKATY) (CM._bazel 0anmblx no MEmaiionpokany).

o Pacuem xapakxmepucmux HeKOIbYe8020 cedeHs — KaIbKyISATOp U BEIYUCICHUS
XapaKTePUCTUK HEKOJIBLEBOrO CeyeHus (IJI0IIajb, TJIaBHBIC LEHTPAJbHBIC MOMEHTHI
WHEPUUH, KPYTWIBHBIH MOMEHT WHEepIHMH, KOdhOGHUIUEHTH cABUTa) Hambolee
“HOMyJIIPHBIX” TUIIOB MONIEPEYHOro ceyeHus (B faHHOHU Bepcuu — 10-u THIIOB).

o [locounwlii ec— NeWcTBUTENbHBIC YKcia, KH/M (Kr/cMm), Oobline WM paBHBIC
HYJIIO

e Pacnpedenennas mazpy3ka — 3HaYSHUS POEKIMI pacIipeieIeHHOH Harpy3Ky Ha
ro6ansHbie ocu X, Y, Z, kH/M (kr/cm).

Omnucanye OCTaLHBIX MTYHKTOB cM. [lanens 6600a, Obuue danuble demaneil.

Pacuér xapaKkTepuCcTHK CeYeHHs

Sechn - Pacuer XapakTe pHCTHK CeYe HHA

THN CEYEHUA:

HaHHkie

1 == o

Mnowaae K.pYTHAEHEIN MOMEHT HHEPLHH

F= [0ms b2 lk= [277RE005 w74
[ NaEHEIE LEHTPANEHEIE MOMEHTEI MHEPLLMM F0m EPMULEHT B COEME S

Iv= [28125E 005 w74 Ke= [12

ly=[1.25€-005 pi"4 K= [1.2

Pesynetark
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TManens BBoAa. 3akinagka Jleramu

e Tun ceuenuss — BbHIOEPUTE HYXXHBIH THII HEKOJBIIEBOTO CEUYEHHUS C IOMOIIBIO
JIMHEUKU TIPOKPYTKHU.

a —— a
— q ——
[ 3c
b e f b|
T —
S -
T ] a " 3 .
bI Ic Ic
d b ® b ’
Ir
= e
= d d
- - -

ﬁ J

I —H
Te
d [
a :Ib b 1 M
[
a ¥
e ] a
Ic
b d
Ir
—H

-
=}

e Jlanuvle — BBEINTE XapaKTEPHBIE pa3Mephl BEIOPAHHOTO THIIA CEUSHHUS B METPaX.
e Pacuem — HOKMUTE KHOTIKY JIJIS1 pacieTa XapaKTePUCTUK HEKOJIBIIEBOTO CEUCHHUSI.
e Pe3ynibmamsi — BBIYUCICHHBIE XapAKTEPHCTHKY IOIIEPEIHOTO CEUCHHUS;

e [I101adb — IIOWAb CCUCHNS, M’

o [lagHble YeHMpPANbHbIe MOMEHMbl UHEPYUY — MOMEHTHI MHEPIMH CEUCHUS
OTHOCHTEJIHHO TJIABHBIX OCEH, MPOXOISIINX Yepe3 ero NEHTP TSDKECTH, XapaKTepH3YIOIue
COIpOTHBIICHUE eOopMAaLIUsIM U3rH0a, M4;

o Kpymunouwiti Momenm uHepyuu — BEIUYMHA, XaPAKTEPU3YIOIIasl )KECTKOCTh
CEYEHUs IIPU KPYUEHHUH, M .

o Kosgpguyuenmoi cosuea — Oe3pa3MepHbIC BEIWYHMHBI, XapaKTEPHU3YIOIINE
BKJIaJ dHepruu aedopMaluil CIBUra B CyMMapHYIO MOTCHIUAJIbHYIO DHEPTHIO YHOPYTHX
nedopMaluii Ipyu MonepeyHoOM H3ruoe.
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PesynbraTel pacyeTa B MCXOJIHBIE JAHHBIE PAacUCTHOM MOAENU 3aHOCATCS IIPH
Hakatuu kHomku OK. [lnsg BbIXOJAa U3 KalbKyJsATOpa pacdyeTa XapaKTePUCTHK
HEKOIIBI[EBOTO CeUeHHs 0e3 MX BHECCHUS B JaHHBIE PACUETHON MOIENN HaXKMHTE KPECTHK
B IPAaBOM BEPXHEM YIJIy OKHA.

KecTkmii 31eMeHT

[eam. |CB|—IBH. ﬂBTﬂﬂHl‘:luaCTml Yzen |

—HeTanu TpySonpoEoas

| K ECTKMEA aneMeHT

Jeranb 3agaHHOM  JUIMHBI, a0COJIOTHO JKecTkas U Oe3MaccoBas, ¢C
KO3 QHUIMEHTOM JHMHEHHOrO TeMIepaTypHOro pacimpenus. [IpenHa3HadeH s Oolnee
PEATUCTUYHOIO OHHMCAaHMUS TIE€OMETPUKO-XKECTKOCTHBIX, MAaCCOBBIX U Harpy30uYHbIX
XapaKTePUCTHK TPYyOOMPOBOAHOM CHCTEMBIL.

MoXeT HCIONIB30BaThCsl 1A MOJCIMPOBAHUS OOOPYHOBAHHS U ONOPHBIX
KOHCTPYKIIMA B COCTaBe MOJENH TpyOONPOBOXHOH cHcTeMBl. JIns TpOWHHKOBBIX
COEJMHEHUH JaHHBI 2JIEMEHT BBOJUTCSA IPOTPaMMOM aBTOMATHUYECKH B MITYLEPHBIN
OTPE30K TPOMHMKA B Cilydae MCIOJNb30BaHHMA OHLMU Yuém noewvluiennol 0060104eunou
nooamaugocmu... U HEAOCTYNEH AN pemakThpoBaHus. Ilomb3oBaTenb MOXET 3aJaTh
XKECTKUI 2IEMEHT B IITYLEPHBIIA OTPE30K TPOHHUKA U CAMOCTOATENBHO.
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ITanenn BBoaa. O0uIMe JaHHBIE JeTajiei

Feom. | CeyeH. ﬂETﬂJ‘IH| Yzen

@ Blw[r|#|=|

Otupre (1) j

A HaTepman 10TZ2¢BH

H UMeEnmexa

HHarpys=ka
ZomoOgHad TeMIepaTypa -10 s
Pafouad TeMmoepaTypa 40 s
BEHYTpEHHEE JaBIcHHME 10 MIIa
TeMOoepaTypa IIPHM HOTETAHHAX u] “C
TNaBncHME NPH HCITETAHMAX 1z2.3 MIla
FasSHOCTE MEEINY VIEIBHHMHM bBecawn 10 KH/ "3

A KosbdsamenT

bFecrkaHANBHAS IIpoENafgEa B IPyHTE HeT

B coucke Ob6wue (Ilanenv sooa 3aknanka /[lemanu) BBOAATCS HapamMeTphI

JleTanu, Takhe Kak, CBOMCTBA MaTepuana, paboyas U XOJIOAHAs TeMIepaTypa, BHyTpEHHee
JaBJIEHUE U Ip., a TAKXKE MapaMeTpbl UCNBITAHUI, JOIOJIHUTENbHBIX 3KCILTyaTallHOHHBIX
PEKMMOB U KO3 DULIUECHTHI.

Bun nanHoi maHenu 3aBUCHT OT BblOpaHHBIX Hopm pacuera (cMm. Taxoke Obwue

OaHHble, MeHIO /lanHble)

2014)
[ ]

Jannsie B criucke Obuyue pa3oUTHI IO KaTETOPHSIM:
Mamepuan
UKIUKA
Haepyska
Ycnosus pabomer nnss ACTPA-MATUCTP (I'OCT 55989-2014, I'OCT 55990-

Kosgppuyuenmuot
beckananvuas npoxnadka 6 2pynme

Uzonayus
Bce nannble, 3amaBaembie B criucke Ob6ujue, TakkKe BO3MOXKHO 33[aBaTh 4epe3

COOTBETCTBYIOIINE CITUCKH IJIsA JieTanei.

Marepuan

Hns 3amanus CBOWMCTB MarepHajia MOXKHO BOCIOJIB30BaThCSI BBOAOM 3HAUEHUI

JAaHHBIX C KJIaBUATYPbl UJIN BI)I6paTI> HX U3 0a3bl JaHHBIX.
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Feam. | CeusH. .D.ETElﬂwl Yzen |

H MaTepman Cr3cns
H Omemxa

HNudopmanus no Mmarepuainy TpyObl ckpbiTa (psimoM ¢ mo3unueit Mamepuan
Haxoxurcs kuonka H). Tpu 1BOWHOM HaXXaTUH JIEBOW KJIABMINEN MBIIIA HA 3Ty KHOIKY
BBIBOIUTCA MONHAs MHPOPMAIIHS 110 MaTepuaiy, a KHOIKa npuaumaet Buj B,

Ceom. | CeusH. ﬂBTElJ’Ml Yzen |

(@ B|m[re|@| =]

IOE':]J:ME (1) j

safjiMaTepHan

B Imemaxa

HpI/I Ha)XaTUM Ha KHOIIKY E] MOABJIACTCA CIHCOK M3 paHEe 3alaHHBbIX

MarepuaioB (cM. Mamepuanbl... B MeHIO JJannvie) w nBa myHkrta Hoewiti uz BJ]... n
Xapaxmepucmuxu

cr3ens (1) [

Hoewni = EI.. .
NapaKTepMcoTHKN

Z[J'IS[ ,HO6aBJ'IGHI/I$[ Marepuaia, HE COACPKAIICTOCA B BH o MarcpuaiaM, CICayeT
BOCIIOJIB30BAaThCS ITYHKTOM Mamegzuaflbl... B MCHIO ﬂaHHble.

ITpu Be1GOpe myHKTa Ho6b1tl 13 B/]... BEI3BIBAETCS AUAJIOT AJIs BEIOOpa MaTepHaa
u3 bJ]

= b/1 no matepuanam (A3C) o]
|N! Mapra KoMMeHTaprm -
1 (Cr3cnb T'opAYEeKaTaHHaA COPTOBAA JIMCTOBAA CTalk TOIIMHON no 20 »
2 CT3cnSs TopAYEeKaTaHHasaA COPTOBasg JMCTOBad CTalk TONMMHONM mo 100

3 CT3cn5 ToOpAYEeKaTaHHasaA COPTOBasg JIMCTOBAA CTalk TONMUMHONM Gomse 1
4 CT3cnsS TpyDOR

5 [CT3cmS [IoOKOBKM OuaMeTpoM no 300 s KII175

© [CT3cmdS [IoKOBKM IOuaMeTpoM o 300 mm KII195

7 [ Cr3cns MIoxoBKM OuaMeTpoM mo 50 mm KIO215

g 10 TpyDOH OecmoBHEE IuaMeTpoM no 250 mm

q 10 COMTARAS TNMOUeKAMAHHAT MATMmAEAT o 80w hd
« | J‘I

(0]:4 | CeoMcTES | OTMEHE
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W3 06a3pl maHHBIX BBIOMpaAIOTCA (€cIM HEOOXOAUMO — HHTEPIOIHPYIOTCS)
XapaKTepUCTHKH MaTepralia JJisl XOJOAHOH, pabodelt W TeMmeparypsl UchblTaHuid. [Ipu
BBOJIC 3HAUECHUH paboueil WM XONONHOM TemmepaTypsl, 3a IpeleJaMu AMana3oHa
3HAUeHW# Temmeparyp, 3alaHHeIX B bBJ] s BbIOpaHHOrO MarepHwana, 3HAUCHHUS
apaMeTpoB TMPHHUMAIOTCS TPH TeMIeparype, Oimkaimied Kk 3agaHHOW. [lons
napaMeTpoB, MOMy4deHHbIX M3 bBJI, okpamieHbl cepbIM LBETOM, PEAAKTHPOBaTb HUX
HEBO3MO)KHO.

Bei6op nyHkTa Xapaxmepucmuku HaéT BO3MOXHOCTb BBOJA XapaKTEPHUCTHK
Matepuana 0Oe3 wucronb3oBaHuss BbJ[. CBsA3p paHee Ha3HaueHHOTO Matepuana ¢ bJl
pa3pbIBaeTCs.

MaTepMan

THMIO MaTepMata HeayCcTeHMTH. . .
KosddmiptenT mmuefi 1.31E-05 1/rpan
Momgyne ynopyrocTH 1200000 MITa
Momgyne yopyrocTH 1180000 MITa
KoadbdimenT Oyacce 0.3

KozddmmenT ycpenrl

KozddmmenT pemawxe 0

Muyr. =H. EpeMeHHO12B4 MITa
Muyu. =H. nopefgexa <186 MITa
M. =H. openena ) 284 MITa
Muy. =H. Opengena 245 MITa
Muyu. =H. npegexa 1373 MITa
Ipenen ycTamocoTH 10 MITa

e Mamepuan — Ha3BaHNE MaTepuana,

o J[lpeden ycmanocmu npu  CUMMEMPUYHOM Yukie — TpPEAeN YCTaJOCTH
(BBIHOCJIMBOCTH) TIPH CUMMETPUYHOM LIUKIIC R". [1], MIIa (KF/CMZ), JIEHCTBUTENBHOE
MIOJIOXKHUTENbHOE 4KCiOo. JlaHHBIH TapaMeTp HeoOXOoquM AJs BHOPALIMOHHOIO pacyera,
JUISL OCTAJIBHBIX BUIOB pacdeTa JAOMyCKaeTcsl HyJIeBOE 3HAUCHHUE.

Hexoropsie mapameTpbl XapakTepHbl JU11 KOHKpeTHbIX HopM pacuera.

ADBC (ITHAD I'-7-002-86), ACTPA-CYAITIPOM (PA5P 4322-86):

Bbl MoxeTe BEIOpaTh HIKE EPEUHCIEHHbIE XapaKTePUCTUKN MaTepuaia u3 0assl
JAHHBIX WM BBECTH UX BPYUYHYIO:

e Tun wmamepuana — BbHIOUpPAETCS ayCTEHUTHas MIM HEayCTCHUTHas CTallb,
HCTIONB3YeTCsl MIPU HAIWYMH B CXEME JIMH30BBIX/CHIb(GOHHBIX KOMIICHCATOPOB M 3aKa3e
pacuéTa HalpsKEHUH B HUX;

o  Kospuyuenm  nunetinoco — pacwupenus ——  KOIPPHUIUEHT  JTUHEHHOTO
TEMIEpaTypHOTO pAacIIMpeHHs o' mnpu pacdeTHolf Temmepatype, 1/rpax  (°C),
JefCTBUTENbHOE MOMOKUTEIIBHOE YHCIIO;

e Mooynb ynpyeocmiu 8 X0100HOM COCMOAHUY — MOTYTb YIIPYTOCTH P XOJIOITHOM
Temnepatype, MITa (kr/cym®), ZeHCTBHTETBHOE MONOKHTETBHOE YHCIIO;
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e Mooynb ynpyeocmu 6 pabouem cocmosHuy — MOy b YIPYTOCTH IPH pacyETHOM
temneparype, E" MIla (kr/cm’), 1eiiCTBHTETbHOE TIONOKHTETHHOE YHCIIO;

o  Kospuyuenm Ilyaccona — K0dIPOUIHMEHT TNPOMOPIMOHATIBHOCTH MEKIY
IOPOJONBHOM M momepedHod  jgedopmauueidl  Mmarepuana v,  JeHCTBUTENbHOE
HeoTpHUlaTesabHOe Yucio Mensbiie 0,5, mo ymonuanuto 0,3;

o  Koaghuyuenm ycpeonenuss — KOIGOUIUESHT YCPETHEHUS KOMIECHCAMOHHBIX
HampsDKEHHH ) AI9  BBICOKOTEMIIEPAaTypHBIX  TPYOONIPOBOAOB,  AEHCTBUTENHHOE
MIOJIOKUTENBLHOE YUCIIO, ONpeesiercs mo Tadmure 7.3 [3]:

3HaveHust % AJIs pa3jIMYHbIX MaTepUuaioB

3HayeHus K03 UIHEHTa yCPEeTHEHNSI KOMIIEHCAITHOHHBIX
Crainp HaNpsDKEHUH o TIpU pacueTHBIX Temneparypax, °C

360 400 450 500 550 600 650 700

Yraepogucras, 029 | 028 | 0.25 _ _ _ _ B
KpEeMHEMapraHI[OBUCTAs

JlernpoBarHaz 037 | 035|033]030 (024016 | - -
HeayCTEHUTHAS
JlernpoarHaz - -~ | 038]034|030]| 025020 | 016
ayCTeHUTHAsI

o  Kosppuyuenm penaxcayuu — xo3QPUIMEHT penakcanui KOMICHCAIIMOHHBIX
HampsDKCHUH & U1  BBICOKOTEMIIEPATYPHBIX — TPYOONPOBOAOB,  JACHCTBHTENBHOE
HEOTPHIATEILHOE YKCII0; ONpeesseTcs mo tabmure 7.4 [3]:

3HaveHns o AJIA PA3/IMYHBIX MATEPHAJIOB

3HadueHs K03()(HUIIEHTa PellaKCali KOMITCHCAIIOHHBIX
Cranb HaIpsHKEHUH § IIPH pacueTHBIX TeMueparypax, °C

360 | 400 | 450 | 500 | 550 | 600 | 650 | 700

VYrnepoaucras, 071 | 072 | 089 B B B B B
KpEeMHEMapraHIOBHCTAs

Jlernpoparirias 063 | 065|070 | 080 | 095 | 1,0* | - | -
HeayCTCHUTHas
Jleruposariiias ~ | -~ |o62|066| 074|089 | 10%| 10
ayCTEHUTHAs

* 3navenuss 6=1,0 mocTUraroTcs sl JISTMPOBAHHOH HEAayCTEHHTHOW CTalld MpHU
560°C, a s aycrenutHo# npu 630°C.

e Munumanvroe 3HaueHue PEMeHHO20 CONPOMU6IeHYs. — MUHUMAaJIbHOE 3HauUeHUe
BPEMEHHOTO CONPOTHBICHUS TNPH pacueTHoll Temmeparype R'm, MIla  (kr/em?),
JEeHCTBUTENBHOE MOJ0XKUTENBHOE YHUCIIO;

e Munumanvroe 3nauenue npedeia mexyyecmu — MUHUMAaJIbHOE 3HaYECHHUE Ipeielia
TEKy4eCTH IIpU PacyeTHOM TeMIepaType RTpoyz, MIla (kr/cm’), meficTBHTETBHOE
MOJIOXKUTENBHOE YHCIIO;
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o  Munumanvnoe 3Hauenue OAUMENbHOU NPOUYHOCTIU — MHUHUMAIBHBIA TNpenei
JUTMTEHHOM MPOYHOCTH 3a BpeMs t mpu pacderHoii Temmepatype R, MIla (kr/cm?),
JEeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

e  MuHnumanbHoe 3HAYEHUe BPEMEHHO20 CONPOMUBIEHUs Npu  memnepamype
ucneimanuii — MAHUMANbHOE 3HAYCHHE BPEMEHHOTO COIPOTUBIICHHS IIPU TEMIEpaType
HUCTIIBITAHUH RThm, MIla (KF/CMZ), JICCTBUTEIILHOE TTOJI0KHUTEIILHOE YUCIIO;

e  Munumanvnoe 3uauenue npedena mexyiecmu npu memnepamype Ucnblmanuil —
MUHHMaJbHOE 3HAYCHUE Ipejiea TeKyueCTH MpPU TeMIIepaType HCIbITaHUN RThpo,z, MlIla
(kr/cM?), ASHCTBUTEIIBHOE MOIOKUTEIBHOE YHCIIO;

TAC (P 10-249-98):

Be1 MoxeTe BBIOpaTh HIDKE IIEPEUHCICHHbIE XapaKTePUCTUKH MaTeprana u3 6a3
JJAHHBIX UM BBECTH UX BPYUHYIO.

e Tun mamepuana — BBIOUPAeTCsl HEAYCTEHUTHAS TN ayCTCHUTHAS CTallb.

e Pecypc — pacdeTHBIH pecypc SKCILTyaTaIlMdl TpyOompoBoxa, dac. [laHHOe moIe
HOCHT CIIPaBOYHBIN XapakTep. 3HaUeHHE pecypca 3alaeTcsi B MOMEHT BbIOOpa MaTepHana
n3 B/l w mpemHasHaweHO MO BBIOOpa 3HAYEHMS HOMHHAIBHOTO JOITyCKaeMOTO
HanpspkeHust u3 bJI. s mpoMesKyTOUHBIX 3Ha4€HUH pecypca dKCIUTyaTalluy, yKa3aHHbIX B
tTabnuuax, 3HadeHHE  JOMNYCKAeMOro  HANpsDKEHHMS  OIpelelsieTcss — JIMHEeHHOH
UHTEPIOISMCH ONMKalIInX 3HAYCHUI MEXIy pecypcamu ¢ okpyriaenuem no 0,5MIla B
MEHBIIYI0O CTOPOHY, €CIH pa3sHHIA MEXTy 3TUMH 3HaueHWsIMH He mpebmmaer 20% wux
CpemHero 3HaueHMs. B  ocTambHBIX CIy4yasx NpHUMEHsAeTcs “‘Jorapudmuueckoe”
HMHTEPHONUPOBaHUE (BMECTO 3HAYEHMH pecypca NpU HHTEPHONALMU HCIOIb3YETCS HX
JECSATUYHBIN JIorapupMm).

o  Koogpuyuenm  numetinoco  pacwupenus — KOIPOUIMEHT  JTHHEHHOTO
TeMIIepaTypHOTro pacmmpenus o, 1/rpan (°C), AeficTBUTENBHOE MOTOKUTEIEHOE YHUCIIO;

e Moodynb ynpyeocmu 8 X0100HOM COCMOAHUY — MOIYIb yIpyrocTu Matepuana Ey,
MIla (kr/cm®), HeHCTBHTEIBHOE YHCIIO;

e Mooyns ynpyeocmu 8 pabouem cocmoanuyu — MOIAYITb YIPYTOCTH MaTepuaia Ipu
paboueii Temneparype E;, MIla (kr/cM?), IeHiCTBUTENBHOE TIOMOKHTENHHOE YHCIIO;

o  Kosppuyuenm Ilyaccona — KOIPOUIMEHT TNPOMOPIHOHATIBHOCTH MEKAY
IOPOJONBHOM M IomepedHod  jpedopmanueil  Mmarepuana v,  IEHCTBUTENbHOE
HeoTpHUlaTeIbHOE Yrcio MeHbIe 0,5, mo ymonuanuto 0,3;

o Kooagppuyuenm ycpeonenus — KO3(DOUIMEHT yCPETHEHHS KOMIICHCAI[OHHBIX
HAaMpsOKEHHH ) JIA  BBICOKOTEMIIEPaTypHBIX  TPyOOHPOBOAOB,  IEHCTBHTENBHOE
TMIOJIOKUTENBHOE YHCIIO, ONIPEeIsieTes 1o puc. 5.5 [2];

o Kospuyuenm penaxcayuu — xod3pPUIUEHT penakcanud KOMIEHCAIIMOHHBIX
HalmpspKEHUH & 111 BBICOKOTEMIIEPAaTYpHBIX — TPyOONIpPOBOAOB,  A€CTBUTENILHOE
HEOTPHIATEIFHOE YKCII0, OMPENEIAETCS Mo puc. 5.6 [2];

¢  Munumanshoe 3nauenue 8peMeHHO20 CONPOMUEIEHIs — MIHIMAIIBHOS 3HAYCHHE
BPEMEHHOTO CONPOTHBJICHHS IpH pacdeTHoil Temmeparype R'm, MIla (kr/em?),
JeficTBHTENbHOE HEOTPHIaTeIbHOE YHCIO. JIaHHBINH MapaMeTp HEOOXOAMM TOIBKO IS
pacdera Ha BUOPONIPOUHOCTD, B APYTUX BUJAX pacdeTa AOMYCKAeTcsl HyJeBOe 3HAUCHUE;

e Jlonyckaemoe Hanpsaxjcenue npu Xon0O0HOU memnepamype — HOMHHAIIBHOE
JOITyCKaeMOe HalpspKeHHs NPU XOJIoJHON TeMmnepaType, Mlla (KF/CMZ), JEHCTBUTEIBHOE
MIOJIOXKUTENBHOE YHCIIO.
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o Jlonyckaemoe HanpsiceHue npu pabouell memnepamype — HOMHHAIBHOE
JOMyCKaeMoe HATPSKEHHsT TIpH paboueii Temmeparype, MIIa (kr/cm®), meiicTBHTETbHOE
TIOJIOKUTEIEHOE YHCIIO.

o ﬂonyczcaeMoe Hanpsdcenue npu memnepamype ucnblmanuli — HOMHHAJILHOE
JIOIyCKaeMOe HaNpsDKeHHs Ipy TeMiieparype ucnbitannid, MIla (KF/CMZ), JIEHCTBUTETHHOE
MOJI0XKUTENBHOE YHCIIO.

HE®TEXHM (PTM 38.001-94):

Bbl MoxeTe BBIOpaTh HMXKE MEPEYHUCIICHHBIE XapaKTEPUCTUKKA MaTepHraia u3 0a3
JAHHBIX HJIM BBECTH UX BPYUHYIO.

e Tun mamepuana — BbIOUpaETCA HEAyCTEHUTHAS UJIM ayCTCHUTHAS CTaJlb;

o  Kospuyuenm  nunelinoco  pacwupenus —  KOIPPHUIUEHT  JTUHEHHOTO
TemIepaTypHOro pacumuperus B (o), 1/rpaj, AeiCTBHTENHHOE TOTOKUTEIHHOE THCIIO;

e Mooynb ynpysocmu @ X0N00HOM COCMOANUY — MOJYJb YIPYTOCTH MaTepuaia B
xonozHoM cocrosann Eo, MITa (kr/cM?), IeiiCTBHTENBHOE TIONOKUTENHHOE YHCIIO;

e Mooy ynpyzocmu 6 pabouem cocmoanuy — MOJYJb YIPyTOCTH MaTepuala Ipu
pacuérnoit remneparype E;, MIla (KF/CMZ), JEHCTBUTEIHLHOE MOJIOKUTEILHOE YUCIIO;

o  Kosppuyuenm Ilyaccona — ¥03GGHUIMEHT TNPOMOPIMOHATBHOCTH MEKIY
MPOAOJILHOW W TONepeuHod  aedopMaieid  marepuana v,  JIEHCTBUTEIbHOE
HeoTpuuareabHoe yucio mensie 0,5, mo ymonyanuto 0,3;

o  Kosppuyuenm ycpeonenus — xod(OUIMEHT YCPEIHEHHS KOMIECHCAIIMOHHBIX
HANpPSDKCHUI IS BBICOKOTEMIIEpPaTypHBIX TpyOorpoBoaoB, (tabmuma 7.3 [3]),
JEeHCTBUTENBHOE TTOJI0KUTEIBHOE YHCIIO;

o  Koagppuyuenm penaxcayuu — xodQOUIMEHT perakcaluyd KOMIEHCAIUOHHBIX
HaMpsOKEHUH & JJIs1  BBICOKOTEMIIEPATYpHBIX TpyOompoBoaoB, (Ttabmuma 7.4 [3]),
JEeHCTBUTENbHOE HEOTPULIATEIBHOE YUCIIO;

e Munumanvroe 3nauenue PEMEeHHO20 CONPOMUGIeHYs] — MUHUMAIbHOE 3HAUCHUE
BPEMEHHOTO ~CONPOTHBICHHS TNpPH pacueTHoil Temmeparype R, MIla (kr/em?),
JCHCTBUTEIBHOE MOJOKHUTEIBHOE YHCIO. JlaHHBIA MapaMeTp HEOOXOAMM TOJBKO JUIs
pacdeTa Ha BUOPOIIPOYHOCTH, B IPYTUX BHIAX PacyueTa JOMyCKAeTCs HYJIeBOE 3HAYCHHE;

e Jlonyckaemoe nanpsdicenue — JOIyCKaeMoe HalpsbkeHHe Ipu Temmneparype 20
rpax [6°°], MITa (kr/cM?), NeliCTBHTENBHOE TIONOKUTENBHOE YHCIIO;

o Temnepamypuwviili Kodpuyuenm — TEMIEPaTYpHBIH KO3DOHULUEHT MPOYHOCTH
Matepuana Ar, (tTabnuia 3.1 [3]), AefCTBUTENBLHOE TTONOKUTEIBHOE YHCIIO.

HE®TEXHM (I'OCT 32388-2013):

Bbl MOkeTe BBIOpaTh HIDKE MEpeurCICHHBIE XapaKTePUCTHKU MaTeprana u3 0a3
JAHHBIX WM BBECTH UX BPYYHYIO.
e Tun mamepuana — BEIOUpAETCs YIIEPOAHUCTAs CTallb, HU3KOJETHPOBAHHAS CTaJIb,
ayCTeHUTHAs CTallb, ATIOMHUHHUN U €ro CIUIaBbI, MEb U €€ CIUIaBbl, TUTAH M €r0 CIUIABBI,
TIOJIMMEPHBIN MaTepual (Tur 1), monuMepHbId MaTepuai (Tair 2).

Ilapamempor  0na memannoe (munvi mamepuana y2nepooucman Ccmaib,
HU3K0/1€2UPOGAHHAA CMATb, AYCIMEHUMHAA CINAJlb, ANIOMUHUIL U €20 CR1a8bl, MeOb U eé
CHI1aGbl, MUMAH U €20 CHJIAGbL):
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o  Kosppuyuenm  nunetinoco  pacwupenus —  KOIPPHUIUEHT  JTUHEHHOTO
TEMIIEPaTypHOTO PACIIUPEHUS U PacUETHON TeMIepaTypbl o, l/rpan., JeHCTBUTENbHOE
MIOJIOKUTENBEHOE YHCIIO;

o Mooynb ynpyeocmu 6 X0I00HOM COCIMOAHUY — MOYJIb YIIPYTOCTH MaTtepuaia npu
xonoaHou Temnepatype E,y, MIla (KF/CMZ), JIEHCTBUTEIHHOE MOJIOKUTEILHOE YUCIIO;

e Mooy ynpyeocmu 6 pabouem cocmosnuy — MOIYJb YIPYTOCTH MaTepHaia pu
pacuérnoii remneparype E, MIla (KI‘/CMZ), JIEHCTBUTEIFHOE MOJIOKUTEIBHOE YUCIIO;

o  Kosppuyuenm Ilyaccona — x03GUIMEHT TNPOMOPIMOHATBHOCTH MEKIY
OpoNOJIbHOM M momepeyHoil  gedopmaiuelt  Marepuana v,  JAeHCTBUTENbHOE
HeoTpHLaTenbpHoe yncino Mensine 0,5, o ymomdanwio 0,3;

o  Kospuyuenm ycpeonenus — x03(QGUIHMEHT yCPETHEHUS KOMIICHCAIIMOHHBIX
HampsDKEHUH IS BBICOKOTEMIIEPAaTYpHBIX — TPYOONPOBOAOB,  AEHCTBUTEIHHOE
HOJIOXKUTEIIBHOE YHCIIO, onpeneisiercs mo 1. 8.2.11 [4];

o Kosppuyuenm penaxcayuu — xod3)PUIMEHT penakcanud KOMIEHCAIIMOHHBIX
HampsDKCHUH & U1 BBICOKOTEMIIEPATYpHBIX  TPYOONPOBOAOB,  JCHCTBHTENBHOE
HEOTPHIATEILHOE YHCIIO0, onpeaesercs mo m. 8.2.11 [4];

o Mun. 3H. 6peMenH020 CONPOMUBNEHUs NPU PACMANCEHUU NPU  PACUEMHOU
memnepamype — MHHAMAJIbHOE 3HAYCHHWE BPEMEHHOIO CONPOTHBIEHHS (Ipenena
IPOYHOCTH) NPH PACTSKGHHH TPH DACUETHOH TeMmieparype 6, MIla (kr/cm’),
JEeHCTBUTENBHOE MTOJIOKUTEIEHOE YHCIIO;

o  Mun. 3n. npedena mexkyuecmu npu pacyemHou memnepamype — MAHUMAIbHOE
3HaYEHWE TIPEAeNa TEKy4ecTH NpPH DPACUeTHOM Temmeparype oy, MIla (KF/CMZ),
JeHCTBUTENBHOE MOJIOKUTEITEHOE YHCIIO;

e MuHn. 3H. ycrnoeno2o npedeia mexyvecmu (1%) npu pacuémuoii memnepamype —
MHUHUMAaJBHOE 3HAUYCHHE YCIOBHOTO Ipenena TeKydecTH (HampspKeHHe, IPH KOTOPOM
ocraTo4yHoe YyJ/uiMHeHue cocrapiser 1,0%) mpu pacdeTHOi Temmeparype 6y, Mlla
(kr/cM’), AEHCTBHUTEIBHOE MOIOKHUTEILHOE YHCIIO;

e Mun. 31. ycnognoeo npedena mexydecmu (0,2%) npu pacuémuoti memnepamype —
MHUHUMAaJBHOE 3HAaUYCHHE YCIOBHOTO INpenena TeKydecTH (HampspKeHHe, IPH KOTOPOM
oCTaTo4YHOE YyAuuHeHHe cocrtaBisieT 0,2%) IpH pacuyeTHONW TeMmmeparype ©gor, MIla
(kr/cM’), AEHCTBHUTEIBHOE MOIOKUTEILHOE THCIIO;

o Mun. 3n. 6peMeHHO20 CONPOMUBNEHUSs NPU PACMAICEHUU NPU  XOJOOHOU
memnepamype — MHHAMAJbHOE 3HAYCHHWE BPEMEHHOTO CONPOTHBIEHHS (Tpenena
IPOYHOCTH) TPH PACTSUKEHHH IIPH  XONOAHOH TEMIIEpaType Gyp, MIla  (kr/em?),
JEeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

e  Mun. 3u. npedena mekyyecmu npu XON0OHOU memnepamype — MHHUMAIbHOE
3Ha4YeHHE TIpeJieNa TEKY4eCTH IIPH XOJOJHOH TeMmepaType Opp, Mlla (xr/em’),
JEHCTBUTENBHOE MOJI0XKUTENBHOE YHCIIO;

o Mun. 3u. ycrnosnozo npedena mexysecmu (1%) npu xonoouoii memnepamype —
MHUHUMAJBHOE 3HAYCHHE YCJIOBHOTO TNpenena TeKydecTH (HampspKeHHE, MPH KOTOPOM
ocraToyHoe yianuHeHue coctasiaser 1,0%) mpu XONOIHOH Temmeparype 6y, Mlla
(KF/CMZ), JIEHCTBUTEIBHOE MOJIOKUTEIBHOE YUCIIO;

o Mumn. 3n. ycnognozo npedena mexyuecmu (0,2%) npu xonoouoii memnepamype —
MHUHUMAJBHOE 3HAYCHHE YCJIOBHOTO TNpenena TeKydecTH (HampspKeHHE, MPH KOTOPOM
ocTaTo4yHOe yanuHeHue coctaBimsier 0,2%) HpU XONOOHOM TeMIepaType Ggamo, MIla
(kr/cM?), AEHCTBHTEIBHOE MOIOKUTEILHOE YHCIIO;
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o Vcnosuwiti npeden OnumenvHoU NPOYHOCMU HA pPecype 2:10° u — YCIIOBHBIH
npezesn JUIMTENbHON IMPOYHOCTH Ha pecype 2:10° 4 IIPU PACYETHON TEMIEPATYPE Gy.19r5/t,
MITa (kr/cm’), AeHCTBHTEIBHOE MONOKHTETBHOE YHCIIO;

o  Vcnosuwui  npeden  nonzyuecmu  npu  pacmaAdceHul,  00YCA06IUSAIOWULE
depopmayuro 1% 3a 2-1 0°u— YCIIOBHBIA TIPEET MON3YUECTH MPU PACTIKEHUH Gy/y.10~5/t,
obGycrnopmuBatomuii aedopmammio 1% 3a 2-10° u mpu pacuetHoii Temmeparype, MIla
(KF/CMZ), NEHCTBUTEIHFHOE MOJIOKUTEEHOE YHCIIO;

e Omnocumenvhas naacmuyeckas oegpopmayus 8 MOMeHm nomepu yCmousugocmu
npu pacuémmnoli memnepamype — OTHOCHTEIbHas IUIacTH4YecKas AedopMamust B MOMEHT
IOTEPH YCTOWYUBOCTU IPU PaCUETHOM TEMIIEPAType €4, ACHCTBUTEIBHOE MOTOXKUTEILHOE
YHCIIO;

e Omnocumenvhas naacmuyeckas oegpopmayus 8 MOMeHm nomepu yCmousugoCcmu
npu X0n00HOU memnepamype — OTHOCHUTENIbHAs IIacTH4ecKass aedopMalus B MOMEHT
IOTEPH YCTOMYUBOCTU IIPU XOJOAHON TEMIIEPATYPE €429, ACHCTBUTEILHOE MOTOKUTEILHOE
YHCIIO;

o Mun. 3H. 6peMeHH020 CONPOMUGNEHUS NpU  CoICAMUU NpU  pacHémHol
memnepamype — MHUHHMAJbHOE 3HAUCHHE BPEMEHHOI'O COIPOTHUBIEHUsS (Ipexelna
NPOYHOCTH) TNPH CKATHH TpPH  PACUCTHOH TeMmmeparype Oy, MIla  (kr/emd),
JeHCTBUTENBHOE MOJI0KUTENEHOE YHCIIO;

o Vcnosnuulil npeden mexkyuecmu npu circamuu npu pacyémuol memnepamype —
YCJIOBHBIM NpeNeNl TEKyYeCTH IIPU CKATUM IIPU PacyeTHOH TeMIeparype Go,ci, Mlla
(kr/cM?), IeHCTBUTENBHOE MOTOKUTENHHOE YHCIIO;

o [Ipeden mekyuecmu npu YUCMOM CO8U2E NPU PACYEMHOU memnepamype — Ipejien
TEKy4eCTH TIpM YHCTOM CIBWUTE IIPH pacueTHOW Temmeparype Tp, Mlla (KF/CMZ),
JeHCTBUTENBHOE MOJI0XKUTENBHOE YHCIIO;

e [Ipeden npounocmu npu wucmom cosuze npu paciemnol memnepamype — npeien
IPOYHOCTH NpH YHCTOM CHBHIE NpH pacueTHO# Temmepatype T, MIla (kr/cm?),
JEHCTBUTENBHOE MOJI0KUTENBHOE YHCIIO;

o  Mun. 3H. 6peMEHHO20 CONPOMUGNICHUS NPU PACHIANCEHUY HPU MeMnepamype
ucnelmanuli — MUHUMAaJIbHOE 3HaYeHHE BPEMEHHOTO CONPOTUBIICHHUS (TIpeena IPOYHOCTH)
NpH PACTSUKEHMH TPH TEMIEPAType HCHBITaHUH 6,4, MIla (kr/cM’), HeiCTBHTEIbHOE
MOJI0’KUTENBHOE YHCIIO;

e Mun. 3. npedena mexkyuecmu npu memnepamype UCHbIMAHULI — MUHUMAIbHOE
3HaYEHWE Npeleaa TEKydeCTH IIPU TEMIIEPATYPE HCHBITAHUN Opy, MIla (KF/CMZ),
JEHCTBUTENBHOE MTOJI0XKUTENBHOE YHCIIO;

Ilapamempol 0na nonumepos (nonumepuvlii mamepuan (mun 1), nonumepuolil
Mmamepuan (mun 2)):

o  Kosppuyuenm  nunetinoco  pacwupenus —  KOIPPHUIUCHT  JTUHEHHOTO
TeMIIEPaTypHOro PACIIUPEHUs Ul Pacu€THON TeMIepaTypsl a, l/rpal., JeHCTBUTENbHOE
MOJ0XKUTENIbHOE YHUCIIO;

e  Mooyrw noazyyecmu mamepuana npu pacmadceHuy — MOIYNb ION3Yy4ecTH
MaTepuana TpH PAacTSUKEHHH TPH  XONOAHOH Temmeparype Ky, MIla (kr/em’),
JEHCTBUTENBHOE MOJI0XKUTENBEHOE YHCIIO;

o  Kospuyuenm Ilyaccona — K0dIPOUIMEHT TNPOMOPIHOHATBHOCTH MEKIY
OpONOJIIBHOM M momepeuHoil  gedopmanuell  Mmarepuana v,  JAeiiCTBUTENbHOE
HEeOoTpHLATeNbHOe Yo Mensle 0,5;
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o Kosppuyuenm Al — ko3pduIeHT s BeTBU | KPUBOW JNTUTEIBHOM MPOYHOCTH
A, 1elCTBUTEIIBHOE YUCIIO;

o Kosgpuyuenm Bl — xosdduumeHT s BeTBU | KPUBOW AITUTEIBHON MPOYHOCTH
B, neficTBUTENBEHOE YHCIIO;

o Kosgpuyuenm G1 — xoadpuumeHt 1yist BeTBH 1 KpUBOW JITUTEIBHONM MPOYHOCTH
G, nIeHCTBUTEIBHOE YHUCIIO;

o Kospuyuenm J1 — xorppuumeHT Ui BETBU | KPUBOI AJTUTENBHONW MPOYHOCTH
J, neficTBUTENBHOE YHCIIO;

o Koagppuyuenm A2 — k03PUIMEHT U1 BETBU 2 KPUBOH JUTUTESIIBHOM IPOYHOCTH
A, nefictBuTenbHOE YHCIIO. 3aTaéTcsl TONMBKO JUISL THIIA Matepuaia [loaumepnvii mamepuan
(mun 2);

o Koshpuyuenm B2 — xoddduMEHT 1 BETBU 2 KPUBOW JITUTEIBHON MMPOYHOCTH
B, neiicTBuTenbpHOE YKciio 3aqaéTcs TOJIBKO JUTS TUMA Matepuaia I1orumepnviil Mmamepua
(mun 2);

o Koosppuyuenm G2 — ko3 PUIHEHT I BETBH 2 KPUBOW JTUTEIBHON MPOYHOCTH
G, neiicTBUTENBHOE YHCI0 3a7aéTCsl TOIBKO ISl THIIA Matepuana [loiumepuvitl mamepua
(mun 2);

o Kosgpuyuenm J2 — kodpPULIMEHT ISt BETBU 2 KPUBOH JIIMTEIBHOW MPOYHOCTH
J, neficTBuTeNbHOE YHCIO 3a1aETCs TONBKO LIS THIIA Matepuaia [lorumepHulii mamepuai
(mun 2);

o Pacuémuvui kodgppuyuenm zanaca npounocmu 01s paboueli memnepamypvl <
20 2pao — pacu€tHblid K03()(UIMEHT 3amaca MPOYHOCTH sl paboueit Temmeparypsl < 20
rpan, K;, nefictButensHoe 9rciio, Oombliee wim paBaoe 1.

e Pacuémmuviii ko3¢huyuenm s3anaca npounocmu 015 paboueti memnepamypot > 20
2pao — pacu€THbII KO PUIIMEHT 3amaca MPOYHOCTH s paboueit Temmeparyps > 20 rpaf,
K, neiicTBUTEIBHOE YHCIIO, OOJIbIIIEE WK paBHOE 1.

o Pacuémmuuviii  KodgQuyuenm  3anaca  npouHOCMU 0N MAKCUMATLHOU
memnepamypel — PAcUETHBIH KOI(Q(UIMEHT 3amaca MPOYHOCTH IS MAKCHMAIbHOM
temnepartypsl K, nefictBurensHoe uncio, 6onbliee WM pasHoe 1.

e Pacuémusiii kKoagpuyuenm 3anaca npouHocmu O0isi AGAPULIHOU MeMnepamypvl —
pacu€THbIi KOX(QQUIMEHT 3amaca MPOYHOCTH Il aBapuitHOM Ttemneparypsl K
JeHCTBUTEIBHOE YHCII0, OOJIbllIee WK paBHOE 1.

TEITZIOCETB (P 10-400-01):

Bbl MOxeTe BhIOpaTh HIDKE NEPEUUCICHHbIE XapaKTePUCTUKU MaTepuana u3 6a3
JAHHBIX UM BBECTH UX BPYUHYIO.

e Tun mamepuana — BBIOUPASTCS HEAYCTEHUTHAS UM ayCTCHUTHAS CTallb.

e Pecypc — pacueTHBIH pecypc IKCIUTyaTalluud TpyOomnpoBoaa, dac. JlaHHoe moue
HOCHT CIIpaBOYHBIN XapakTep. 3HaueHUE pecypca 3aJaeTcs B MOMEHT BbIOOpa Marepuana
n3 BJl w mnpegHasHaueHo AN BRIOOpa 3HAUCHHS HOMHHAIBHOTO —JIOIyCKAaeMOTO
HanpspkeHus u3 BJI. s npoMeKyTOYHBIX 3HaUeHUH pecypca SKCILTyaTaluu, yKa3aHHbIX B
tabnuuax, 3HaYeHHE  JONMYCKAeMOro  HANpsDKEHHS — ONpenessieTcst  JIMHEeHHOM
uHTepHonAnueil Onmxaimx 3HaueHUH MexIy pecypcaMu ¢ okpyrieHueMm o 0,5MIla B
MEHBIIYI0O CTOPOHY, €CJIM Pa3HUIla MEXIy 3TUMM 3HaueHusAMH He npesbimaer 20% unx
CpelHero 3HaueHus. B  ocTambHBIX Cllydasx IpUMEHsAeTcs ‘‘Iorapudmuueckoe”
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HMHTEPNONIMPOBaHUE (BMECTO 3HAYCHHMH pecypca NpH HHTEPIOJSAIMU HCIONb3YeTCA HX
JECATUYHBIN J0orapudm).

o  Kospuyuenm  nunetinoco  pacwupenus —  KOIPPHUIUCHT  JTUHEHHOTO
TEMIEPATypHOro pacIIUpeHus ., 1/rpal., AeliCTBUTENILHOE MON0KUTEILHOE YHUCIIO;

e Mooynb ynpyeocmu 6 X0100HOM COCTOAHUY — MOAYJIb YIIPYTOCTH MaTepuaiia nIpu
TemIieparype okpyxarwomen cpeasl Ey,,, Mlla (KF/CMZ), JEUCTBUTEIBHOE MOJIOKUTENBHOE
YHCIIO0;

e Mooynb ynpyeocmu 6 pabouem cocmosiHuyu — MOIyJb YIIPYroCTH MaTepuaja npu
paboueii Temneparype E,;,5, MIla (kr/cM?), AHCTBHUTEIIBHOE MOIOKUTEIBHOE YHCIIO;

o  Kosppuyuenm Ilyaccona — x03GGHUIMEHT TNPOMOPIMOHATBHOCTH MEKIY
OpONOJIIBHOM M momepeuHodl  nedopmanumel  Mmarepuana v,  JAeHCTBUTENbHOE
HeoTpHLaTenbHoe yncio Mensine 0,5, o ymomdanuio 0,3;

e Jlonyckaemoe Hanpsiicenue Hpu XON0OHOU memnepamype — HOMHUHAJIBHOE
JONMyCcKaeMoe HATPSUKGHHA TpH  XOINOAHOM Temmepatype [0, MIla  (kr/em?),
JeHCTBUTEIBHOE MOJIOKUTEIBHOE YUCTIO.

o Jlonyckaemoe HanpsiceHue npu paboueli memnepamype — HOMHHAIBHOE
JIOTTyCKaeMOe HATIPSDKEHHS K paGoueii Temmeparype [o], MITa (kr/cM?), reiicTBUTENEHOE
MIOJIOKHUTEIBHOE YHUCIIO.

e Jlonyckaemoe Hanpsdicenue npu memnepamype UCHbIMAHUL — HOMHHAJIBHOE
JIOIyCKaeMoe HampspkeHus npu pabodedt temmeparype, Mlla (KF/CMZ), JEHCTBUTENHFHOE
MOJIOXKUTENBHOE YHCIIO.

JInst BBIOOpA ATHUX XapaKTEPUCTUK M3 0a3bl JaHHBIX HAXKMHUTE KHOTIKY B/J.

Crnenyrouue 3Hauenus u3 b1 He BriOuparores:

e Munumanvroe 3HaueHue BPEMEeHHO20 CONPOMUGIeHYs. — MUHUMAIbHOE 3HAaUCHNE
BPEMEHHOTO CONMPOTHBIGHAS TPH pacdeTHO Temmeparype R'm, MIla  (kr/em’),
NEeHCTBUTENFHOE HEOTpHIATeIbHOE YHcio. J[aHHBIM MmapamMeTp HEOOXOIWM TOJBKO IS
pacdera Ha BUOPONIPOUHOCTD, B APYTUX BUJAX pacueTa JAOIyCKaeTCsl HyJIeBOE 3HAUCHUE.

TEII/IOCETB (TOCT P 55596-2013):

Bbl MOxeTe BhIOpaTh HIDKE NEPEUUCICHHbIE XapaKTePUCTUKU MaTepuana u3 6a3
JAHHBIX UM BBECTH UX BPYUHYIO.

e Tun wmamepuanra — BbIOUpAETCS HEAyCTEHUTHash WM ayCTEHHTHas CTallb,
UCIIOJB3YETCSl IPU HAJIWYUU B CXEME JIMH30BBIX/CHIIB(OHHBIX KOMIIEHCATOPOB U 3aKase
pacyéTa HanpsLKEHUM B HUX.

o  Kospuyuenm  nunetinoco  pacwupenus —  KOIPPHUIUEHT  JTUHEHHOTO
TeMIIEpaTypHOTO PACIIHPEHUS Q, 1/Tpal., AeHCTBUTENFHOE ONI0KUTEIBHOE YHCIIO;

e Mooynb ynpyeocmu 8 X0N00HOM COCMOAHUY — MOJYJb YIPYTOCTH MaTepuaia B
XoImoHOM cocTosEin Epo, MITa (Kr/cM?), IeliCTBHTENBHOE OIOKHTENHHOE YHCIIO;

e Mooynb ynpyeocmu 8 pabouem cocmosiHuu — MOIYyJb YIIPYrOCTH MaTepuajia npu
pacuétnoii remneparype E, Mlla (KI‘/CMZ), JIEACTBUTENILHOE MOJIOKUTEIIBHOE YUCIIO;

o  Koapuyuenm Ilyaccona — KOIDOUIUEHT IPONOPLUOHAIBHOCTY MEXIY
MPOAOJILHOW M TONepeyHoM  Jaedopmaiueid  marepuana v,  JICHCTBUTEIbHOE
HeoTpHLaTeNnbHOe yncio Mensbine 0,5, o ymomdanuio 0,3;
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o Mun. 3H. 6peMEHHO20 CONPOMUBNEHUA NpU paAcuémHOl memnepamype —
MHUHUMAJIbHOE 3HA4€HHE BPEMEHHOTO COIpPOTHUBICHUS (MpeAena IPOYHOCTH) IpH
pacu€THOil TeMneparype 6y, Mlla (KF/CMZ), JIEACTBUTENILHOE MOJIOKUTEIBHOE YUCIIO;

e  Mun. 31. npedena mexkyiecmu npu pacyémuou memnepamype — MHUHUMAIbHOE
3Ha4YEeHWE TIpeAeNa TEKy4ecTH NpH DPAcu€THOM TemmepaTrype 6py, MIla (KF/CMZ),
JIEHCTBUTEIBHOE MOJIOKUTEIILHOE YUCIIO;

o Mun. 3M. 6peMenHO20 CONPOMUBNEHUs NpU XOJNOOHOU memnepamype —
MUHMMaJIbHOE 3HAYeHHWE BPEMEHHOTO CONpPOTUBJICHHUS (Tpenena MpPOYHOCTH) IIpH
XOIIO/HO# Temmepatype MIIa (kr/cM?), IeHCTBATENBHOE MIOJ0KUTENBHOE YHCIIO;

Bbl MOkeTe BBIOpATh HUKE MEPEUUCICHHBIC XapaKTePUCTHKUA MaTepraia u3 6a3
JAHHBIX WM BBECTH UX BPYUHYIO.

o Tun wmamepuana — BBHIOUpAeTCS HEayCTCHUTHAs WM ayCTEHUTHas CTalb,
HUCTIOJIB3YCTCA NPU HAJIMYUU B CXEME J'II/IH3OBI>IX/CI/IJ'II>¢)OHHI>IX KOMIICHCATOPOB M 3aKa3e
pacuéTa HalpsKEHUH B HUX

o  Kospuyuenm  nunetinoco  pacwupenus —  KOIPPHUIUEHT  JTUHEWHOTO
TeMIIEpaTypHOTO PACIIUPEHHs &, 1/Tpal., AeHCTBUTENFHOE MOTOKUTEIFHOE YHCIIO;

e Mooynb ynpyeocmu 6 X0100HOM COCMOAHUY — MOAYJIb YIIPYTOCTH MaTepuaia Ipu
xoJonHOU Temnepatype, MIla (KF/CMZ), JIEHCTBUTENHHOE MOJIOKUTEIBHOE YHCIIO;

o Mooy ynpyeocmu 6 pabouem cocmosnuy — MOIYJb YIIPYTOCTH MaTepHaia Ipu
paboueii Temneparype Eo, MITa (kr/cM?), AelicTBHTEIBHOE TONOKHTEIBHOE YHCIIO;

o  Koogppuyuenm Ilyaccona — KOIGOHUIUESHT MTPOMOPLIUOHATBHOCTH MEXKIY
OpOJONBHOM M momepeyHoil  gedopmanuel  Mmarepuana v,  JAeHCTBUTENBHOE
HeoTpHLaTeNnbHOoe yncio Mensine 0,5, o ymomdanuio 0,3;

e  HopmamusHnoe @pemenHOe CONpOMuUGICHUe NpU XOJN0OHOU memnepamype —
MHUHUMAJIBPHOE 3HaYE€HHE BPEMEHHOTO CONPOTHBICHUS IIPU XOJOMHOI Temmeparype, MIla
(kr/cM?), IeHCTBUTENBHOE OTOKUTENHHOE YHCIIO;

o Hopmamuenviti npeden  meKyyecmu npu  XOA0OHOU memnepamype  —
MUHHUMAaJIbHOE 3HaueHHe Mpejesia TeKy4ecTH MpH XOoJoaHoH TemmepaTtype, MIla (KF/CMZ),
JeHCTBUTEIBHOE MOJIOKUTEIBHOE YHCIIO.

e HopmamuseHnoe 6pemenHoe COnpomusienHue npu pacuémHol memnepamype —
MMHHMAIIBHOE 3Ha9€HHE BPEMEHHOTO CONPOTHUBJIECHUS NpH paboueii Temmeparype, Ry, [7,
8], 6, [9, 10], MIIa (KF/CMZ), NEHCTBUTEIHLHOE MOJIOKUTEIBHOE YUCIIO;

o HopmamusHeiti npeden meKkyuecmu npu  pacyémuon — memnepamype —
MHHHMAaJIbHOE 3HaYeHHe MpeJielia TeKy4ecTd Ipu pabodeit temmepatype, R,", [7, 8], oy [9,
10], MITa (kr/cm?), AEHCTBUTEIBHOE [IOTOKHUTEIBHOE HHCIIO.

e HopmamusHnoe epemennoe cOnpomueieHue npu memnepamype UcCnblmaHull —
MHHUMAJbHOE 3HaYEHHE BPEMEHHOT'O COIIPOTUBIICHUS IPH TeMIlepaType ucneltanuit, MIla
(KF/CMZ), JIEHCTBUTEILHOE MOJI0KUTEILHOE YUCIIO;

e Hopmamusneiti npeden meKydecmy npu memnepamype UCHbIMAHUL ——
MUHHMAJIBHOE 3HAYEHHE TPEJIe/ia TEKYUeCTH TIpH TeMIepaType ucibitanmii, MIIa (kr/cm’),
JEHCTBUTENBHOE MOJIOKUTETBHOE YHCIIO.

CBJ] (TOCT P 55600-2013):

Bb1 MOkeTe BBIOpAaTh HIDKE MEPEUMCICHHBIE XapaKTEePHCTHKH MaTeprana u3 06a3
JAHHBIX WM BBECTH UX BPYUHYIO.
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o Tun wmamepuana — BBHIOUpAETCS HEAyCTCHWTHAS WM AayCTEHUTHas CTalb,
UCIIOJB3YETCsl NIPU HAJIMYUU B CXEME JMH3O0BBIX/CUIBGOHHBIX KOMIIEHCATOPOB U 3aKase
pacuéra HanpsLDKEHU B HUX;

o  Kooapuyuenm  nunetinozo  pacwupenus —  KOIPOUIMEHT  JIMHEHHOro
TeMIIEpaTypHOTO PAaCcIIUPEHUs o, 1/rpal., AefiCTBUTENLHOE HONOKUTEILHOE YHUCIIO;

e Mooynb ynpyeocmu 6 X0100HOM COCIMOAHUY — MOAYJb YIIPYTOCTH MaTepuaia npu
xononHoi Temnepatype E,,, MIla (KF/CMZ), JIEHCTBUTEIHLHOE MOJIOKUTEIEHOE YUCIIO;

e Mooynb ynpyeocmu 6 pabouem cocmosiHuyu — MOIYyJb YIIPYroCTH MaTepuaja npu
pacuéroii Temnepatype E, MITa (kr/cm?), 1eiiCTBHTETbHOE TIONOKHTETHHOE YHCIIO;

o  Kosppuyuenm Ilyaccona — x03GUIMEHT TNPOMOPIMOHATIBHOCTH MEKIY
OpoNOJIIbHOM M momepeyHoil  nedopmaiuelt  Marepuana v,  JAeHCTBUTENbHOE
HeoTpHLaTenbpHoe yncino Mensiue 0,5, o ymomdanuio 0,3;

o Mun. 3n. 6pemMenHO20 CONpOMUGNEHUs NpU XONOOHOU memnepamype —
MHHUMAJbHOE 3HaYCHHE BPEMEHHOTO COMNPOTHBIEHUS (Ipenena MPOYHOCTH) Marepuana
IpH  XONOMHOM TemmepaType, Rpmgo, MIla (kr/cM®), HeCTBHTENBHOE MONOKHTETbHOE
YHCIIO0;

e  Mun. 3n. npedena mekyuyecmu npu XOMOOHOU memnepamype — MUHHMAJIbHOE
3Ha4YeHHUE NIPUHATOIO B pacueT Mpeiesia TeKy4ecTH MaTepualla Ipyu X0JI0AHOH TeMIlepaType
R0, MIla (KF/CMZ), JICUCTBUTEIILHOE TTOJIOKUTEIIHHOE YHUCIIO.

o Mun. 3H. 6peMeHHO20 CONpOMUGNEHUs NPU PACYEMHOU memnepamype —
MHUHUMAJIbHOE 3HAYEHUE BPEMEHHOIO CONPOTHUBIEHUs (Ipejesa MPOYHOCTU) MaTepuala
mpy  pacuéTHOH Temmepatype, Rp MIla (kr/cM?), AEHCTBHTEIBHOE MONOKHTENHHOE
YHCIIO;

e  Mun. 3u. npedena mexyiecmu npu pacyémuol memnepamype — MUHUMAIbHOE
3HAQUEHUE MPUHATOrO B pacueT Ipejesa TEKyd4ecTH MaTepuala IpUd pacyETHOM
Temmeparype, Ry, MIIa (kr/cm®), HeiCTBHTETBHOE MTONOKHTETBHOE HCIIO.

e  Mun. 3. npedena meKkyuecmu npu memnepamype UCnblmanuti — MUHUMAJIbHOE
3HAQUEHHE NPHUHATOrO B pacyeT Iperena TEKydyecTH MaTepHana IIpd TeMIleparype
nucneltanuii, MIla (KF/CMZ), JEHUCTBUTEIBHOE MOJIOKUTEIBHOE YUCIIO.

o OmmuocumenvHoe cydceHue MNONEPeuHo2o cedeHus obpazya npu XOJA00HOU
memnepamype — OTHOCUTENBbHOE Cy)KEHHE MaTephaia TpyObl Win aeTainu TpybompoBona
IIpU XOJIOAHOU TeMIeparype, Wy, %, JEUCTBUTEIbHOE HEOTPULATEILHOE UUCIO MEHBIIE
100.

o OmHocumenvHoe CyxceHue NONepeyHo2o ceyeHus obpasya npu pabouetl
memnepamype — OTHOCUTENBbHOE Cy)KEHHE MaTepHaia TpyObl WM JeTanu TpyOompoBona
npu pacuéTHON Temmepatype, Y, %, IeHCTBUTEIbHOE HEOTPUIATEIbHOE YUCIO MEHbIIE
100.

e  OmmuocumenvrHoe yonunenue o006pasya npu  XOAOOHOU memnepamype —
OTHOCHUTENIbHOE YIUIMHEHHE IISTHKPAaTHOTO o0pasla MpH CTAaTHYECKOM paspyLICHHH TpH
PACTSDKEHUU IPU XOJOAHOM TEeMIEepaType, Ospo, %0, NCHCTBUTEIBHOE HEOTPULIATEIBHOE
yucino mensire 100.

e  Ommuocumenvnoe yonunenue obpasya npu paboueti memnepamype —
OTHOCHUTENIbHOE YIUIMHEHHE IATHKPATHOrO oOpasla MpU CTaTHYECKOM paspyLICHHH IpH
PacTSKEHHH IIPU PAcYETHOM TeMmepaType, Osi, %, NEHCTBHTENBHOE HEOTPHUIATEIBHOE
yucno menbiue 100.
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CBJI (P PTM 26-01-44-78)

Bbl MOkeTe BBIOpaTh HIDKE MEpedrCIICHHBIE XapaKTePUCTHKU MaTeprana u3 0a3
JAHHBIX WM BBECTH UX BPYUHYIO.

o Tun mamepuana — BEIOUpAeTCs YIIEPOAUCTAs CTallb, HU3KOJIETUPOBAHHAS CTajb
WU ayCTEHUTHAs CTalb.

o  Kosppuyuenm  nunetinoco  pacwupenus ——  KOIPPHUIUCHT  JTUHEHHOTO
TEMIIEPaTypHOTO PACHIUPEHHs ISl pacYETHOW TeMIlepaTtypsl o, 1/rpaji., IedcTBUTEIbHOE
MIOJIOKUTENBHOE YHCIIO;

o Mooynb ynpyeocmu 6 X0100HOM COCIMOAHUYU — MOYJIb YIIPYTOCTH MaTepuaia npu
xononHoi Temnepatype Eq, Mlla (KI‘/CMZ), JIEHCTBUTENHHOE MOJIOKUTENBHOE YHCIIO;

o Mooy ynpyeocmu 6 pabouem cocmosnuy — MOIYJb YIPYTOCTH MaTepHalia pu
pacuéroii Temnepatype E, MITa (kr/cm?), 1eiiCTBHTETbHOE TIONOKHTETBHOE YHCIIO;

o  Kosppuyuenm Ilyaccona — K03DGUIMEHT TNPOMOPIMOHATIBHOCTH MEKIY
OpoNOJIBHOM M momepeyHoil  ngedopmaiuelt  Marepuana v,  JAeHCTBUTENbHOE
HeoTpHLaTensHoe yncino Mensine 0,5, o ymomdanuio 0,3;

o Kosppuyuenm ycpeonenus — K03(QGUIMEHT yCpPEeITHEHUS KOMIICHCAIIMOHHBIX
HampsDKEHHH ) I8 BBICOKOTEMIIEPAaTypHBIX — TPYOONPOBOAOB,  AEHCTBUTENHHOE
MOJIOKUTENLHOE YHCIIO, ONpeesercs 1mo Tadmute 7.3 [3];

o Kosppuyuenm penaxcayuu — xo3QPUIMEHT penakcanud KOMICHCAIIMOHHBIX
HalnpsDKEHUH & U1 BBICOKOTEMIIEPAaTypHBIX — TPyOONIpPOBOAOB,  AEHCTBUTENIBLHOE
HEOTPHIATEILHOE YHCII0, OnpeesieTcs mo Tabmume 7.4 [3];

o Mun. 3H. 6peMeHHO20 CONpOmueneHus Npu pacyémHol memnepamype —
MHUHUMAJIBHOE 3HAueHue BPEMEHHOTO CONPOTHBIICHHS MaTepHala pas3phIBy (Ipenena
NpOYHOCTH) 6, NpH pacuéTHOi Temmepatrype MIla (kr/cm®), meifCTBHTETbHOE
TIOJIOKUTENBEHOE YHCIIO;

o  Mun. 3n. npedena mexkyuecmu npu pacuémuou memnepamype — MAUHUMAIbHOE
3HAUCHHUE IIpeeNna TeKy4eCTH O WM YCIOBHOTO Ipefesia TeKy4ecTH Gy, MaTepuaia npu
pacuérHoi Temnepatype, MIla (KF/CMZ), JIEACTBUTEILHOE MOJIOKUTEIBHOE YUCIIO.

e  Mun. 3u. npedena mexkyuecmu npu memnepamype UCHbIMAHUL — MUHUMAIbHOE
3HAUeHHE IMpeeNa TEKY4YeCTH WM YCIOBHOIO TMpeleia TEeKydecTH Marepuaia IpH
Temmeparype ucnbiranmii, MITa (Kr/cM?), IeiCTBUTENBHOE MOTOKUTENHHOE THCIIO.

o Cpeduee 3maueHue Ycio6HO20 npedeid OAUMETLHOU HPOYHOCMU — CPEIHee
3HAUEHUE YCIOBHOTO Ipejesa JUINTENbHOH MPOYHOCTH O, (HAIPSDKEHUS, BBI3BIBAIOIIETO
paspylieHue Mpu pacu€THON TeMIiepaType aepes 10° yac), MIla;

e (pednee 3HaueHue YCIO6HO20 HNpedena NoOA3yYecmu — CpPEAHEe 3HAYCHHE
YCIJIOBHOTO TIp€JieNIa MON3Y9ECTH Gy, (HANpsKEHNUS, BEI3BIBAIOIIEIO HAKOIIIEHHE OCTaTOYHOMH
nedopmammu npu pacuéTHoii Temneparype 1% 3a 10%4ac), MITa;
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ukanka
ACTPA-A3C (ITHAJ I'-7-002-86), ACTPA-CYJIITPOM (PJ5P 4322-86)

-

JonmycrasMad AMIIMTYAa Haopaxend 200 MIIa

o Jlonyckaemass amMnaumyoa Hanpsaicenui — JI0ycKaeMast aMILINTY/1a HalpspKeHUIt
JUIS 33JlaHHOTO YMCJIAa IMKIIOB HarpyxeHus (IIyCKOB) TPyOONpoBoAa 3a BeCh INEPUOA
skcrtyatamun  [6,], MIla (kr/cm’), AeHCTBHTEIbHOE MOJOXKHTEIbHOE uHCTO. [l
ONpeACiICHUS aMIUIMTYd OOITyCKaeMbIX Hal'lp?[)KCHI/lﬁ [0 YHUCJIYy IHUKJIOB HarpyXCHUA

Ha)XMUTE Ha KHOIIKY D ,HAXOJAIIYIOCA CIIpaBa OT IIOJIg BBOJAA.

AmM Abl AOMYyCKae x|

F.ONMYECTED UMK NDE
HEMPYHEHHA 1000

K.om PRHLMEHT ACHRMET DMK
LHENS Hal'lpﬂ}KEHHl:i

OTHOCHTENEHDE CYikEHME
NONEPEYHOMD CEYeHMA

if

K.oadbuumeHT sanaca ApOYHOCTI M0
YCN0EHEIM MECTHEIM HANPAKEHMAR

K. POULMEHT Zanaca NPOYHOCTH
N0 YHCNY LHENDE

Teop. koadd-T KOHUEHT a1
MPHEEAEHHEI HANPA#EHHA

11111

OtreHa

i

o Konuuecmeo yuxios HazpyosiceHusi — noiyckaemoe gucio mukioB N, ot 1 u
0oJIbIIIe, IIET0e YHCIIO.

o  Kosgpuyuenm  acummempuu yuxkia —HanpsdjceHui. — KOIPPUIUCHT
aCMMETPHUH LUKIIA HarpsbkeHuH I, oT -1 1o +0,9(9) no ymomyanuto 0

o OmHocumenvbHoe cydceHue NOnepeuHoeo ceueHusi — OTHOCUTEIIBHOE CY)KCHUE
MONIEPEYHOr0 CEUCHUSI 06Pa3ua NpPU CTAaTUYECKOM pPAa3pyIICHHU TMPH PACTSHKEHHU TMPH
pacuertHoii Temneparype Z° % , ot 0 1o 100%, mo ymomyanuro 50;

o Koaggpuyuenm 3anaca npoyHocmu nO YCIOGHbIM MECTHbIM HANPSIHCEHUIM —
K03 uIKeHT 3anmaca MPOYHOCTH 110 YCIOBHBIM MECTHBIM HAIPSDKCHHSM IIPH pacyeTax Ha
LHUKITMYECKYIO MPOYHOCTH N, OT 1 1 OoJiee, o yMOTYaHUIo 2;

o Kosgguyuenm sanaca npounocmu no 4uciy yuxkioe — KodQQPUIUEHT 3anaca
MIPOYHOCTH IO YHCITY [MKJIOB MPH pacueTax Ha MUKIMYECKYI0 IPOYHOCTH Ny, OT 1 1 Ooree,
o ymosrganwuio 10;

o Teopemuueckuti KO3 duyuenm KOHYeHMPayuu nPUEEOEHHbIX HANPINCCHUT —

TEOpETHYECKUI KOI(QQUIMEHT KOHLEHTPAUU NpHBEAEHHBIX HampsukeHui Kg), ot 1 u
Goee, IO yMOTIAHHUIO 1.
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ACTPA-TIAC (P 10-249-98)

=

JomycraeMad AMONMMTYAa Hanpaxenn 200 MITa

o Jlonyckaemas amnaumyoa Hanpsaxicenuti — JOMycKaeMast aMILTUTY/[a HalpsDKeHHH
JUIS 33laHHOTO YMCJIa IMKJIOB HarpyxeHus (IIyCKOB) TPyOONpoBoAa 3a BeCh INEPUOA
9KCILTyaTanuu [c,], Mlla (KF/CMZ), JIEHCTBUTENFHOE TOJNOXKHUTETbHOe Yucio (cMm. m. 5.2.7
[2]). Mns ompeneneHus aMIUTUTYX [OIMYCKAaeMBIX HAIPSDKCHUH 10 YHCIY LHKJIOB

Harpy»XeHusl HAKMHUTE Ha KHOIKY EI , HAXOJISIIILYIOCS CIpaBa OT IOJIsl BBOJA.
i ompeneneHus aMIUIMTY]l JOIMYCKaeMbIX HAIPSKEHUH B 110 YUCIY IUKIJIOB

HarpyxcHus HAXXMUTEC Ha KHOIIKY D , HAaXOJAIIYIOCH CIIpaBa OT I10JId BBOJA.

AMMIMTYAbI AOMYCKaeMbIX Ha x|
konMuecTen LUHENOE
HEFPYKEHMWS |1DIJD

THN MaTepMana IAHCTEHMTHaﬂ CTank vI
OTrMeHa |

o Konuuecmso YUKNO8 HAZPYIHCEHUsi — PACUETHOE YHCIO TIIOJHBIX LHUKIOB
Harpy>xeHus TpyOOIpoBO/Ia, LIeJI0e MOI0KUTEIBHOE YUCIIO.

o Tun mamepuana — BBHIOMpaETCS HEAyCTEHUTHAs WM ayCTCHWUTHAs CTalb.
JlanHO€ ToNIe aHO IS CHPaBKH U HE PEJaKTUPYeTCs.

B ciyuae ecnu ompenenseTcs aMIUIMTYJla HalpsDKEHUH A7 TpyOONnpoBOIOB U3
HEayCTeHUTHOH cTanu ¢ TeMmmeparypoil cBeime 370°C wmmm s TpyOONpOBOAOB H3
ayCTEeHHUTHOH cTanu ¢ temneparypoil cBeime 450°C, 3HaueHHe NOIMYCKaeMON aMILIUTY b
HanpspkeHuid npuHumaercs s 370°C m 450°C cooTBETCTBEHHO, O 4éM BbIIAETCA
TIpeayIpexICHHE.

Ecnu pacdeTHoe 4YMCIIO LMKIOB HarpyxeHusi TpyOompoBoga menee 3000, To
MIpUHUMAeTCs 3HaYeHue [G,] nmpu 3000 nuknax, o 4€M BeIIAETCS MPEayIIpexKICHHE.

ACTPA-HE®TEXHM (PTM 38.001-94), ACTPA-CB/J (P PTM 26-01-44-78)

Spommoea |

KonMyesTEO OHMEIOE HADPEEHHMA 1000

o Konuuecmeo Yuki06 HA2PYJICEHUs — PACUYETHOE YMCIIO IIOJIHBIX LIUKJIOB
Harpy>keHus TpyOonpoBoJa, 1eJ10€ NON0KUTENILHOE YUCIIO.
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ACTPA-HE®TEXHM (I'OCT 32388-2013)

BHUMKINKA

TeMneparypHad MCTORMA 1
Kosdduumenr A 18000 MIIa
Kosddpuumedr B 50 MIIa
KosddbuumeHT ALZ 1

o Temnepamypnas ucmopusi — BbIOOp HOMEpa TEMIEpaTypHOW HCTOPHUH U3

3aJaHHBIX B yHKTe Temnepamypnvie ucmopuu, MeHI0 [annvle.

o  Kosppuyuenm A — x03(UIMEHT, 3a7aBaeMblii ISl JeTajeld U3 aTOMHHUSA,
MeIH, TUTaHa M MX CIUIaBOB (CM. MyHKT Mamepuan, napametrp Tun mamepuana), Mlla,
MOJIOXKUTENHEHOE YHCIIO

o  Kospuyuenm B — xodduiment, 3agaBaeMblid A JeTajgeid U3 alOMHHUSA,
MeIM, TUTaHa W HMX CIUIABOB (CM. IyHKT Mamepuan, napamerp Tun mamepuana),
COOTBETCTBYET NpeJiey BEIHOCIUBOCTH (ycTanocTr), MIla, mosnoxuTensHoe YuciIo

o  Kospuyuenm Ay — kodpduimeHt, 3anaBaeMblil sl AeTalell U3 aTOMHUHUSA,
MeJH, THTaHa U WX CIUIaBOB (CM. MyHKT Mamepuan, napametp Tun mamepuana), rpam,
MIOJIOXKUTENHEHOE YHCIIO

ACTPA-TEIIOCETB (FOCT P 55596-2013)
ACTPA-TEITIOCETB (PJ 10-400-01)
ACTPA-MATHCTP (CHuII 2.05.06-85)
ACTPA-MATHCTP (CIT 36.13330.2012)
ACTPA-MATHCTP (TOCT 55989-2014)
ACTPA-MATHCTP (TOCT 55990-2014)

-

TeMOepaTypHAA MCTORHA 1

o Temnepamypuas ucmopusi — BBHIOOp HOMEpa TEMIICPaTypHOH HCTOPUH U3
3aJaHHbIX B yHKTe TemnepamypHuie ucmopuy MeHIo /lannuie.

ACTPA-CBJ (I'OCT P 55600-2013)

Shooesa |
FOIMYEeSTEOD LUMEIOE HATPYEEHHA 1000

FozdduumenT acHMMeTprH Uurma HarpO. 5

o Konuuecmeo yukios Hacpydicenusi — PaCUSTHOE 4YHCIO TOJNHBIX [HKIOB
Harpy)XeHusi TpyOOIpPOBOAA, [IETI0€ MOJIOKHUTEIBHOE YUCTIO.

o Kosgppuyuenm acummempuu yuxia Hanpsxcenuti — K03HOHUIMEHT aCHMMETPHA
LUKJIa HanpspkeHwi I, ot -1 1o +0,9(9) o ymomuanuto 0
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Harpyska
B Harpyska
XonooHasa TeMIepaTyioa 20 "C
Patbouaa TeMIepaTyvia 320 "C
BHemHAa TeMmnepaTyvia CTEeHKM 290 "C
BHyTOeHHee OaBIeHME 30 MIIa
TeMIepaTyipa OPHM HMCIETAHMAX 40 "C
DaeneHue MOpKH HMCOOBETAHMAR 37.5 MI1a
FasHocoTe Mexny vIelnbHEMKM Bec 9.81 kH/ M"™3
TeMIepaTypa JON. pewuM 1 320 "C
DagpneHre Oom. pewum 1 15 MI1a
TeMIepaTypa OOM. PewuM 2 400 "C
TaBnaeHMe OOMN. ReEMM 2 10 MIIa
TeMIepaTyvia OOM. DewuM 3 250 "C

ABJIEHHKE g MIIa

o Temnepamypa 6 X0100HOM COCTOSHUU — CPEIHAS IO TOJIIMHE TeMIepaTypa
CTEHKH TPYOOIPOBOJIa B XOJIOIHOM COCTOSHUH, °C, NEWCTBUTEIBHOE YUCIO

o Temnepamypa 6 pabouem cOCmosHuu — CPeIHss IO TONIIMHE TeMIepaTypa
CTEHKH TPYOOITpOBOJa B paboYeM COCTOSHHH, ACHCTBUTENLHOE Yucio, °C.

® Buewmss memnepamypa CcmeHku — TEMIIepaTypa CTEHKH Ha BHENIHEH
MTOBEPXHOCTH TPYyOOIIpOBOJa, HCIOb3yeTcsl Tonbko B Hopmax ACTPA-CB/J (I'OCT P
55600-2013, P PTM 26-01-44-78)

® BuympenHnee OagneHue — pacdyeTHOE BHYTpeHHee naaBieHue, Mlla (Knbwf)
JedcTBUTENbHOe nciio. [Ipy IeiicTBHM BHENIHETO NABJICHUS WM BaKyyMa 3aJaeTcs Kak
oTpuHaTe/ibHas BEJIMYHUHA.

JIna ucnoimanuii 3a0aromces.

e Temnepamypa — Temieparypa ucneltanuii, °C, 1eHCTBUTEIBHOE YHUCIIO;

e Jlagnenue — naBneHue npu ucnsiTanmsx, MIla (KI‘/CMZ), NIEHCTBUTETHLHOE YHCIIO;

o Pasnocmb medncOoy YOenbHbIMU ecamu cped — Pa3sHOCTh MEXIY yIeTbHBIMHU
BeCaMH Cpel], 3alOJHAIOIIMU TPYOOTIPOBO, MPU HCIBITAHUSX M B pabovyeM COCTOSHHH,
kH/™® (KF/CMS), JIEHCTBUTENBHOE U, KaK IPAaBUJIO, HEOTPHULATEIBHOE YUCIIO.

3agaHue OTpHLIATEIBHON PAa3HOCTH MEXIY YIETbHBIMH BECaMH Cpell O3HadaeT
YTO IUIOTHOCTH CpEIlbl, 3alOHSIOIEH TpyOOnpoBOJ NMPH HUCIBITAHUSX, MEHbBLIE Y€M B
pabodeM cocTosHHH. B 3TOM ciydae, eciiv OTpHIaTeNIbHAs PA3HOCTh MEXIY yIeTbHBIMU
BecaMH cpes OyZAeT 3ajJaHa 10 aOCONIIOTHON BeJMYUHE OOJIbILIE YAEIBHOTO Beca Cpeibl B
pabodeM cOCTOSHHUHU (OH BBIYUCILSIETCS MPOTPAMMHO, Yepe3 IMOTOHHBIA BeCc MPOIYKTa), TO
00 3TOM Oy/IeT BBIIaHO NPEAYIPEXKICHHUE.
Jna oononnumenvupix pexcumos 3a0aomcs

o Temnepamypa 1,23 —  BeIMYMHBI  TEMIEpaTyp, COOTBETCTBYIOLIVE
JOTIOJTHUTENILHBIM JKCIUTyaTallMOHHBIM pexuMam, °C;

o Jaenenue 1,2,3 — BEIWYHMHBI JABJICHUH, COOTBETCTBYIONIME IOMOJIHUTEIBHBIM
9KCITyaTallHOHHBIM pexkuMmam, MIla (KF/CMZ), JIEHCTBUTEIHFHOE YHCIIO.

3amaTh WIM W3MEHHTh KOJHWYECTBO JIOTIOJIHUTEIBHBIX AKCILTyaTallMOHHBIX
pexxumMoB pacdyetHoU cxembl (0T 0 10 3), BBIBOJUMBIX B 1oJie J{OMOIHUTEIBHBIC PEKHUMBI
3aknaaku OO0Iue, MOKHO, UCTIONB3YS 3aKianky Obuwue daunnvie myHkTa OO0IIUe TaHHBIC B
MeHIo JlaHHBIE).
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YcaoBusi padoThl

Jnss ACTPA-MATHCTP (I'OCT P 55989-2014, 'OCT P 55990-2014)
JOIIOJIHUTENILHO BBOIUTCS HHPOpMALHS 00 YCIOBHUIX pabOThI

H ¥cmopua paboTH
T JKCOIyaTalMsa

TpaHCHIOpTHRYEeMHE EBEemecT He yxasaHo

e Tun — BeiOupaeTcs DKcIuTyaTanus uin CTpOUTENIbCTBO;

o Tpancnopmupyemvle geujecmea — Boioupaercst He ykazano wnn Munyavcioiii unu
monnusnoiii 2a3 (FOCT P 55989-2014) wiu Ceposodopodcooepicaujue npodykmet (FOCT
P 55990-2014).

HN3oasanus

ACTPA-TEIVIOCETH (P 10-400-01)

H Msomnaipia Iy +I13
Mogynae ynpyrocTi. IV 15 MIla
JonycKaeMoOe HOpMallbHOE HanpsxeHwe B IV 0.4 MIla
JonyckKkaeMoe KacaTelbHOSe HanpaxeHMe B IV 0.04 MIla
Mogyae ynpyrocTH I3 800 MIla
JonycKaeMoe HOpMAIbHOE HalpsXeHMe E I3 12 MIla
H Msomampia MosmmepbeTod
Mooyne yODYToOCTH 15 MITa
JonycKaeMoe HOpPMAJbHOE HalpAXKeHMe 0.4 MIIa
JonycrKaeMos KacaTeJbHOS HaIpaXeHHe 0.04 MITa

o Tun usonayuu — BeiOuUpaercs He onpeoenena, IIIIY + 113, IlonumepbemoH,
Apmonernobemon, bumymnepaum, Bumymkepamszum.

st tuna w3ossiiun TIITY+I1D 3amaérest:
o Mooy ynpyeocmu IIITY — Mlla (kr/cM?), IEHCTBHTEIBHOE MONOKHTETBHOE
4HCIIO;
o Mooy ynpyzocmu IIITY — Mlla (kr/cM?), IEHCTBHTEIBHOE MONOKHTETBHOE
9HCIIO;

2
e Jlonyckaemoe mnopmanvHoe Hanpsiicenue ¢ IIIIY — Mlla (kr/em®),
JeHCTBUTENBHOE MOJI0KUTETEHOE YHCIIO;
2
o Jlonyckaemoe kacamenvHoe Hampsdcenue 6 IIIIY — Mlla (kr/em®),

JEHCTBUTENBHOE MTOJI0KUTEIEHOE YHCIIO;
2 .
o  Mooymw ynpyeocmu I[19 — MIlla (kr/cM”), HEHCTBUTEIBHOE TMOJIOXKUTEIHLHOE
YHCIIO;
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2 o
o Jlonyckaemoe HopmanvHoe Hanpscenue ¢ I1D — MIla (kr/cMm®), neHCTBUTENLHOE
HOJIOKUTEIILHOE YUCIIO;

[t ocTanpHBIX TUIIOB U30JISLUY 331aETCS:

e Mooynw ynpyeocmu— MIla (kr/cM2), AeHCTBUTEIILHOE TIOJOXKUTEIBLHOE YHCIIO;

e Jlonyckaemoe nopmanvroe Hanpsoicenue — Mlla (Kr/CMZ), JIEACTBUTEIILHOE
MIOJIOKHUTENIBHOE YHCIIO;

e Jlonyckaemoe xacamenvhoe Hanpsixcenue — Mlla (KF/CMZ), JIEACTBUTEIIPHOE
HOJI0KUTEIILHOE YUCIIO;

ACTPA-HE®TEXHM (I'OCT 32388-2013)
ACTPA-TEIIVIOCETB (I'OCT P 55596-2013)

H Hsomaipia
KozddmMimesT nDocTesm 0 EH/ "3

3 3
o  Koogppuyuenm nocmeru — xH/M® (xkr/cm’), K03DOHUIHEHT TOCTENH H30JAIMH,
JeHCTBUTENEHOC HEOTPHLATEIBHOE YHCIIO;

Koa¢punuenrtst

o Koshpuyuenm nepeepysku no mamepuany — Ko3PQPHUIMEHT 3amaca 1o Harpy3ke
OT Beca MaTepHaa AeTaneil TpyOonpoBoaa NeHCTBUTEIBHOE YUCIO OOJIBIIICE WIIH PAaBHOE
1, mo ymomuanmio 1,1;

o Koaghpuyuenm nepeepysxu no uzonayuu — KodOHUIMEHT 3amaca Mo Harpy3ke ot
Beca M30JISIUH JieTaneld TpyOonpoBoaa IeHCTBUTENLHOE YUCIIO OOJIbIlIee WIIH PaBHOE 1, 1o
ymou4asuto 1,2.

o Kosghpuyuenm nepeepyszxu no npooykmy — xo3h(QUIMEHT 3amaca 1o Harpy3ke ot
Beca COAEPKHMOTO TpyOOIpoBOja, NEHCTBUTEIbHOE YHCIO OoJbliee Wi paBHOE 1, 1m0
yMon4aHuio 1.
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Hexoropsie mapameTpsl XxapakTepHsl i1 KOHKpeTHbIX Hopm pacuera.

ACTPA-AC (ITHAD I'-7-002-86), ACTPA-CYJITPOM (PSP 4322-86)

Shcosppapiom

MpouYEOCTH NONEpedYHOro oBapHorol. 2

[MpoYHOCTH NPOIolbBHOTD CBapHOrol

MeperpySEM 10 MATEPHANY 1.1
Neperpy¥SEM 10 MSOMALMHK 1.2
[eperpySKH N0 NOPOSYETY 1
o Kospuyuenm npounocmu nonepeuno2o ceapro2o wiea — KodpduuueHrt

CHIDKEHHS TPOYHOCTH CBapHOTO IIBA, Oy, ICHCTBUTEIHHOE IOJNOKHUTEIBHOE YHCIIO
MeHbIIee WIH paBHOE 1;

o  Koopuyuenm npounocmu npooOAbHO2O0 C8APHO20 WA — PACUETHBIN
KOA(QQUIMEHT CHMXKEHUS Mpo4HocTH ¢, (1. 4.3 [1]), ACHCTBUTENBHOE IMOJIOKUTEIHHOE
YHUCIIO MEHbIIIee UIH paBHOE |;

ACTPA-TIAC (P 10-249-98)

o Kooghpuyuenm npounocmu nonepeuno2o céapho2o wéa (CToika) — Ko3hGUIneHTt
MPOYHOCTH CBAPHOIO COEJUHEHUS] NpPH W3THOE Opy, (. 4.2.1 [2]), neiictBuTensHOE
TIOJIO’KUTENBEHOE YHCIIO MEHBIIIee WK paBHOE 1;

o Koaghuyuenm npounocmu npodonvhozo ceaprozo wea (CToika) — KodhUIueHT
MIPOYHOCTH TIPH OCIAOICHUH CBAPHBIMU COEMHEHUAMH, Oy, (1. 4.2.1 [2]), neficTBuTeNEHOE
MOJIOKUTENBFHOE YKMCIIO MEHBIIIEEe WK paBHOE 1;

ACTPA-HE®TEXHM (PTM 38.001-94)

o  Koshpuyuenm npounocmu nonepeuno2o ceapro2o wiea — Kodpduiuent
OPOYHOCTH TIOMEPEYHOr0 CBAapHOrO IIBA MPU pacdyeTe Ha [OeWCTBHE BHEIIHHUX
MEXaHUYECKHX HATPY30K, Oz, (M. 4.1 [3]), nelcTBHTENHHOE MONOKHUTEIFHOE YHCIO
MEHbLIEE WU paBHOE 1;

o Koshpuyuenm npounocmu npooOOIbHO20 C8APHO20 wied — KOIPPHUIUCHT
IIPOYHOCTH JIETAIM CO CBAapHBIM ILIBOM IIPU pacyeTe Ha BHyTpEeHHee HaBieHue, ¢, (1. 4.1
[3]), neficTBUTENBHOE TONOKUTEIBHOE YUCIO MEHBILICE HIIM PaBHOE 1;

ACTPA-HE®TEXHM (I'OCT 32388-2013)
Jus tunos marepuana Yenepooucmas cmans, Huzkoneeuposannas cmans, Aycmenumnas

cmane, Antomunuti u e2o cnuaevi, Meov u eé cnaaewvl, Tuman u e2o cniaevl, 3aJar0TCS
creayromue Ko3QQUINEeHTHL:
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H Koabddeapre T
MpoYHOCTH MONEPEYHODND CEApHOPO WEa
MpoYHOCTH MNPOJONBHODNO CEApHOPO WIEAa
NpoYEoCTH TIONEpedHOTO CBapHOro wWwea npH Hsrube
MeperpySEM IO MATEPHENY
MeperpySEM 10 MSOMSLMHK
MeperpySEM IO OPOIYETY
Samaca Mo Opefely OpoYHOSTH
Samaca Mo Opefely TERFUIeCTH
Samaca o Opedeny NAMTEIBHON MPOMHOSTH
Samaca Mo Opefeny NOISy4ecTH

ZJaraca o Opedeny IMPOYWHOSTH TP MOIIEITANMAXN

R R R R RN R R R R R

ZJaraca o Npedeny TERFUECTH IIPHM MCOIIEITANMAXN

~
)

Saraca NpoqgHOSTH 10 HHCoIF OHEJIOB
Saraca MNPoMHOCTH 10 HAIIPAHESHMAN

FueéTa YoNOBMH SHECIIIVATALLMM .9

e [lpounocmu nonepeunozo c8apHoco weéa — KOIQOUIUEHT MPOYHOCTH
MIOTIEPEYHOr0 CBAPHOTO IIBA, @,(I. 5.4, [4]), HeliCTBUTENBLHOE MOJOKUTEILHOE YHCIIO
MeHbIIIee WX paBHOE 1.

o [Ipounocmu npooONbHO20  c8apHO20 wiea — KOIQOHUIMEHT IMPOYHOCTH
NPOJONBHOTO CBApHOTO IIBa, ¢y,(I. 5.4, [4]), AelicTBUTENBHOE MOJIOKUTETLHOE UHCIIO
MeHBIIIee WK paBHOE 1.

e [Ipounocmu nonepeurHo2o c8apHo2o wiea npu uzeude — Ko3QpQUIMEHT MPOUHOCTU
MOTIEPEYHOTO CBApHOTO IBa TMpW W3THOE, @y, (M. 5.4, [4]), neicTBUTENBEHOE
MIOJIOXKUTENIBHOE YHCIIO MEHBIIIEE WIN paBHOE 1.

e 3anaca no npeoeny npounocmu — KO3QQPHUIMEHT 3amaca 1o npeaeay MpoYHOCTH,
(m. 5.3, [4]), HmelCTBUTENLHOE IIOJOKUTEIBHOE YHCIIO OOJbIiee WM paBHOE 1, MO
yMOIT9aHuIo 2,4.

e 3anaca no npedeny mexywecmu — k0d3QHUIMEHT 3amaca MO MpeAety TeKy4ecTH,
(m. 5.3, [4]), nelcTBUTENBHOE TMOJOKHUTEIBHOE YHUCIO OOJblliee WJIM paBHOE 1, TO
yMorqanumo 1,5.

e 3anaca no npedeny onumenvHol npouHocmu — K03 uueHT 3amnaca no npeaeny
JUINTENIbHON npouHocTH, (1. 5.3, [4]), nelicTBUTENbHOE MOJIOXKUTENIbHOE YUCIO0 Oobliee
unn  paBHoe 1, mo ymomyammio 1,5. Hcmomp3yercs i BBICOKOTEMIIEpaTYPHBIX
TpyOOIpPOBOJIOB.

®  3anaca no npedeny nonzyyecmu — K03 HUIMEHT 3araca 1o Mnpeeiy noj3y4ecTu,
(m. 5.3, [4]), nelicTBUTENBbHOE TMOJOKHUTEIBHOE YHUCIO OOINbIliee WJIM paBHOE 1, TO
ymomganuio 1. Mcronp3yercst 11t BHICOKOTEMIIEPaTYPHBIX TPYOOIIPOBOIOB.

e 3anaca no mpedeny npounocmu npu ucnvimauuax — kodQOUIMEHT 3amaca 1o
npeneny MHPOYHOCTH Ul pexuma ucneltanuil, (m. 11.1, [4]), neiictBuTenbHOE
MIOJIOKHUTENIBHOE YHUCIIO OoJbIliee WK paBHoOe 1, o ymomuanuo 1,8.

e 3anaca no npedeny mexkywecmu npu ucnvimanusx — ko3G@UIMEHT 3amaca 1o
Tpeney TeKyJecTH B pekuMe ucnbitanuii, (m. 11.1, [4]), neiicTBUTETFHOE TTOIOKUTEIEHOE
yucio Oonblee Wwin paBHoe 1, mo ymomuanuo 1,1.
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® 3anaca npouHocmu NO YCIOBHLIM MECHHbIM HANPANCEHUAM — KO0d(DPHUIHEHT
3amaca IPOYHOCTH 10 YCIOBHBIM MECTHBIM HAIPSDKEHUSM IIPU PacdyeTax Ha IUKIHMIECKYIO
MPOYHOCTH N,, OT 1 1 GoTee, T0 yMOIIaHuIo 2.

e 3anaca npounocmu no uucny yuxio6 — KodpQuUIMEHT 3amaca MPOYHOCTU IO
YHUCIy NHUKJIOB TP pacdeTaXx Ha NUKIMYECKYI0 MPOYHOCTH Ny, oT 1 u Oomee, mo
ymomuanuio 10.

o Vuéma ycnosuil sxcnayamayuu — k03QOUIHEHT yu€ra yCIIOBUH SKCILTyaTaluH,
JEHCTBUTENBHOE IOJOXKUTEIBHOE YUCIO MEHblllee WM paBHoe 1, mo ymomuanuro 0,9.
3amaéres I HU3KOTEMIIepaTyPHBIX TPYOOIPOBOJIOB.

[ MatepuanoB THIIOB NOAUMEpPHbIL Mamepuan (mun 1) W nonumepHwiii
Mamepuan (mun 2) 3aa10Tcs cAeAyIomue Ko3QQUIMeHThL:

B KozddmuuneHTH
MepelpySEr 00 MATEpRHANTY
[MeperpysSKr 00 MSOJALMK
MeperpysSEr 00 OPOOVETY

1.1
1.z
1
Vocnoeui pafoTH ToyEONpOEOOA 1
1
0
1
1

MpoYHOCTH COedMHeHMA TpyS W OeTanei

HKMMMYeCKO] CTORKOCTK MaTepHana Tpyo

VcioBMi nporagkn

YuETa BAMAHMA TeMIepATYPR Ha OedopMAalMOHHLIE CEOWCTBA MATepMana

.5

o Vcnosuii  pabomwvi  mpybonposooa — KOIDPHUIHEHT YCIOBHH  pabOTHI
TpyOonposoaa, Ky, neficTBuTeHOE HEOTPULATENBLHOE YUCTIO, MEHbIIIEE MU paBHOE 1.

e [Ipounocmu coedunenuss mpy6 u Odemanei — KOIQOUIHEHT NPOYHOCTH
coenuHeHus TpyO u metaneit K., neificTBUTENbHOE HEOTPULIATEIBHOE YHUCIIO, MEHBIIIEE HIIH
paBHoe 1.

*  Xumuueckou cmotikocmu mamepuara mpy6 — KO3PPUIMEHT XUMUYECKOH
croiikocti Matepuana Tpyo K,, JeHCTBUTENBHOE HEOTPHUIATEIBHOE YHUCIIO, MEHBIIEE WA
paBHoe 1.

o Venosuii npoxknaoku — kodddunuent ycnosuil npoxnanku K, aefctBurensHoe
HEOTPHULATENBHOE YHCII0, MEHBILIEE MM PaBHOE 1.

o  Vuéma erusnus memnepamypul Ha 0eopMayuoHHvle CEOUCMEa mamepuana —
K03((GHUIUEHT, YYUTHIBAIOIINIA BIMSHHE TEMIIEPaTypbl Ha JAepOpMalMOHHBIE CBOMCTBA
Mmartepuaia K., neficTBUTeIbHOE HEOTPULIATEILHOE YNUCII0, MEHbIIIEE NN paBHOE 1.
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ACTPA-TEIIVIOCETH (P 10-400-01)

o Kooghpuyuenm npounocmu npooorvHo2o céapro2o wiea (COSIUHEHUS) —
KOG (UIMEHT CHIDKCHUS NPOYHOCTU CBAPHOTO COEAMHEHHsS IIpu AeiicTBUM 11000t
Harpy3kd, KpoMe W3THOalomero MOMeHTa, O, (. 4.1 [4]), n#elicTBUTENbHOE
MOJIOXKUTENILHOE YMCIIO MEHbIIIee WK paBHOE 1;

o  Koogpuyuenm npounocmu nonepeynozo ceapnoeo wiga (COCOUHEHUS) —
KOA(QQHUIMEHT TMPOYHOCTH IIONEPEYHOTO CBAPHOIO COCIUHEHUS TpU  JEHCTBUH
MU3rHOAIOIIET0 MOMEHTa, Opy, (M. 4.1 [4]), HnelcTBUTEIBHOE MOJOXKHUTEIBHOE YHCIO
MEHbIIee WIN paBHOE 1;

ACTPA-TEIUIOCETBH (I'OCT P 55596-2013)

B KosdduumeHTH
TpOYHOCTHM MNONePedYHOrD CBAPHOIO IBA
TpOYHOCTHM NPOIOOJBHOID CBAPHOO WEBA
TPOYHOCTHM MONEePeYHOrD CBAPHOIO WEBA OpKM MEIKMOe

JENY PR PR RN Py

Tleperpy Skl [0 MATERWANY .1
Tleperpyse NO WSOIALMM .2
Tleperpysser Mo OPOOVETY

o [Ipounocmu nonepeunoco ceéapHoco wiea — KOIQQPUIMEHT MPOYHOCTH

MIONIEPEYHOTO CBAapHOrO IIBa, @y, (1. 5.3, [6]), neHCTBUTEIBHOE TMOJIOKHUTEIBHOE YHCIIO
MeHbllIee WK paBHoe 1.

e [Ipounocmu npooONbHO20  Cc8apHO20 wea — KOIQGHULIUEHT IMPOYHOCTH
IPOJIONIBHOTO CBAapHOTO MiBa, @y, (1. 5.3, [6]), HeHCTBUTENBHOE IOJOKUTENBHOE YHCIIO
MeHbIIIee WX paBHOE 1.

o [Ipounocmu nonepeuHozo c8apHo2o wiea npu useude — KodPpQGUIMEHT MPOYHOCTH
MOMEPEYHOr0 CBAPHOTO 1IBa TMpH u3rude, ¢y, (M. 5.3, [6]), xaelicTBUTENbHOE
MIOJIOXKUTENFHOE YHCIIO MEHBIIIee WK paBHOE 1.

ACTPA-MATHCTP (CHullI 2.05.06-85)

H KosddsapienTa
[MpoYHOCTH MMONEPEYHOND CEApHOPO WEa
[MpoYHOCTH MNPpOJONBHODNO CEApHOPO WMEAa
MeperpySEM IO MATEPHENY
[MeperpySEM 10 MSOMSLMK
[leperpyS®KH Do OPOOFKTY
Fonoeuii paborm rTpybonpoeoma m {(rabm. 1)
Han&xHocTH no MaTepuany kl (rabmn. 9)
Hané&xHocTH no MaTepuany kZ (rabm. 10)

Han&&HOSTH TIo HaZSHaueHmm ke (Tabx. 11)

[H Y g ) i g e e

Han&xHooTH No Harpyske n (rabmn. 13)
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o Kooghpuyuenm npounocmu npoooavHo2o ceéapro2o weéa (COeIUHEHUS) —
KOG (UIMEHT CHIDKCHUS NPOYHOCTU CBAPHOTO COEAMHEHMS I@pU JAeHcTBUM 1000
Harpy3kd, KpoMe W3THOalomero MOMeHTa, ¢, (m. 4.1 [4]), nelicTBUTeNbHOE
HOJIOXKUTEIIBHOE YHCIIO0 MEHBIIIEE HJIN paBHOE 1;

o  Koopuyuenm npounocmu nonepeunozo ceéapnozo wea (COCOUHEHUS) —
KOO()GHUIMEHT TPOYHOCTH IONMEPEYHOT0 CBAapHOTO COCAMHCHUS TIPH  JCWCTBUHU
MU3rH0AIOIIEer0 MOMEHTa, Opy, (M. 4.1 [4]), nelcTBUTENBHOE MOJOKHUTEIBHOE YHUCIIO
MEHBIIIee WK paBHOE 1;

o Koaghpuyuenm ycnosuti pabomer mpybonpogéoda m (mabn. 1) — xoadhdunuent
YCIOBHI pabOThl TPyOONPOBOAA IIPU pacueTe ero Ha MPOYHOCTh, YCTOWYMBOCTH U
nehopMaTHBHOCTD, M, (Tabmuia 1, [7]), AeHCTBUTENBHOE MOTOKUTEIFHOE YHCIIO;

o Koogppuyuenm nadexcnocmu no mamepuarny kl (mabn. 9) — xosdhunmeHt
HaJIe)KHOCTH 110 MaTepuany, ki, [7], aeiicTBUTENpHOE MOJIOKHUTEIBHOE YHCIIO;

o Kooghpuyuenm nadesxcnocmu no mamepuany k2 (mabn. 10) — xoshunneHt
HaJIeKHOCTH 110 MaTepuaiy, Ky, [7], aeiicTBUTENBHOE MOJIOKHUTEIBHOE YUCIIO;

o Koogppuyuenm nadeaxcrnocmu no nasuawenuio Knu (mabn. 11) — xoaddunuent
HAJIeXKHOCTH 110 Ha3HauyeHuto Tpybonposoxa, k., [7], aeiicTBUTENBHOE MONOKUTEIHLHOE
YHCIIO;

o Koogppuyuenm nadexcnocmu no mnaepyske n (maébn. 13) — xosdduimeHt
HaICKHOCTH TI0 Harpyske (BHyTpeHHeMy maBieHuio), N, [7], medcTBUTENBHOE
HOJIOXKUTENBEHOE YUCIIO;

ACTPA-MAT'HCTP (CII 36.13330.2012)

B KosbdsaopienTi
NpoyHOSTH [NONEREYHOrO CEBEApHOrO WEAa
NpoyHOSTH NPONONBHONO CEAapHODO WEA
MeperpySEM 10 MATEPHANY
Neperpy¥SEM 10 MSOMALMHK
MeperpySEM II0 IPOIYETY
Yenoeuii paborm rTpybonpoeoma m {(rTabm. 1)
HanémHooTH no MaTepmany kl (rabm. 10)
HanémHooTH no MaTepuany kZ (Tabm. 11)

Ham&xHOSTH TI0 OTEETSTESHHOCSTH kH (Tafm. 12)

H RO RR R R R

HanéxHooTH Mo Harpyske n (Tabm. 14)

o Kosgppuyuenm npounocmu npooorbHO2O0 C8APHO2O wiea (COCTUHCHUS) —
KOG (UIMEHT CHIDKCHUS NPOYHOCTU CBAPHOTO COEAMHEHMS IpU JAeHcTBUM 1000
Harpy3kd, KpoMe W3THOAlomero MOMeHTa, ¢, (. 4.1 [4]), #elicTBUTENbHOE
HOJIOKUTENILHOE YHCIIO MEHbIIIEEe WU PaBHOE 1;

o  Koagpuyuenm npounocmu nonepeynozo ceéapHo2o wiea (COCOUHEHUS) —
KO3(G(UIMEHT NPOYHOCTH MONEPEYHOIO CBAPHOTO COCAMHEHUs MpU  JEHCTBUM
M3TU0AIOIIET0 MOMEHTa, Opy, (M. 4.1 [4]), nelicTBUTENhHOE MOJOKUTEIEHOE YHUCIIO
MEHbLIEE WU paBHOE 1;
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o Kooghpuyuenm ycnosuti pabomer tpy6omposoga m (mabn. 1) — xoahunmueHt
ycloBUii paboTel TPyOOIPOBOZA MPH pacyeTe €ro Ha IMPOYHOCTb, YCTOMYHMBOCTH H
nehopMaTHBHOCTB, M, [8], AeficTBUTENFHOE TONIOKHUTEIBHOE YUCIIO;

o Kosppuyuenm mnadexcnocmu no mamepuany k1 (mabn. 10) — xoadpdurment
HAJeKHOCTH [0 Marepuainy, k;, [8], qeficTBHTEIbHOE OIOKUTEIBHOE YHCIIO;

o Koogppuyuenm nadesxcnocmu no mamepuany k2 (mabn. 11) — xosdhunnent
HAJeKHOCTH [0 MaTepuaiy, k,, [8], neficTBuTepHOE MOIOXUTEIBHOE YHCIIO;

o  Koogpuyuenm nadexcnocmu no omeemcmeennocmu Kn (mabn. 12) -
KO PUIIHEHT HAISKHOCTH MO Ha3HAYeHHIO TpybompoBoma, k,, [8], meiictBuTenmpHOE
MIOJIOKUTENHEHOE YHCIIO;

o Koogppuyuenm nadesxcnocmu no mnaepyske n (mabn. 14) — xosdounmeHt
HAaJEeXHOCTH [0 Harpys3ke (BHyTpeHHeMy jaBieHuro), 0N, [8], nelictBurensHoe
HOJIO)KUTEIIBHOE YHCIIO;

ACTPA-MATHCTP (TOCT 55989-2014)

H Kozddsaprer T
Mpo¥HOCTH MONSPSYHOrD CEApHOTO B
Mpo¥HOCTH NRONONBHOrND CEApHOTO B
Meperpy¥SKEM [0 MaTSpMAaly
Meperpy¥SKEM [0 MIOMAILHKM
Meperpy¥ KM [0 TRPOOVETY
Yenoeuit paborm Tpyfonpoeoma Yd (rabm. 13)
Han&xHooTH [I0 MaTEpMany [OpHM pacudTe 00 NpouHocTH Ymu (Tafm. 12)
HaméxHoCoTH II0 MAaTEpPMANY TP PacuéTe Mo TeEVUeCcTH Ymy
HaméxHoCoTH II0 OTEETCTEEHHOCTHM PasolpoBEoda Yhn

[ e e Y A

Hané&xHooTH o Harpyske Yip (rafm. 11)

o Koogpuyuenm npounocmu npodonvho2o céaprozo wéa (COSOUHEHHS) —
KOO(QQUIMEHT CHWKCHHSI TPOYHOCTH CBAPHOTO COCIUHEHUS TPU ACUCTBHU JHOOOM
Harpy3k, KpoMe H3rubaromero MoOMeHTa, ¢, (m. 4.1 [4]), neiicrBuTenbHOE
TIOJIO’KUTENBEHOE YHCIIO MEHBIIIee WK paBHOE 1;

o  Koshpuyuenm npounocmu nonepeuno2o céapro2o wiea (COCTUHEHUS) —
KOG UIMEHT NPOYHOCTH MONEPEYHOTO CBApHOTO COCAMHEHUS MpPH  JEHCTBUH
n3rubaroIero MOMEHTa, Opy, (1. 4.1 [4]), nelicTBUTENbHOE MOJOKHUTEIBHOE YHUCIIO
MEHbIIIee Wi paBHOE 1;

o Koappuyuenm ycrosuii pabomor mpybonposoda Yd (mabn. 13) — koaddurment
yCIOBHH pPabOTHl TPyOONpOBOZAa IIPU pacueTe ero Ha IPOYHOCTh, YCTOHYHBOCTH H
ne(hOpMaTHBHOCTB, V¢, [9], A€HCTBUTENBHOE TOJIOKUTEIBHOE YUCIIO;

o Kosghuyuenm HadesxcHocmu no mamepuany npu pacuéme no npoyrocmu Ymu
(mabn. 12) — ko3 GUIKEHT HAXSIKHOCTH 10 MaTepHally TpyO MpH pacyére Mo MPOYHOCTH,
Ymu [9], AEHCTBHUTETBHOE TTIOIIOKHUTETHHOE YUCIIO;

o Koaghuyuenm nadedxcnocmu no mamepuany npu pacuéme no mexydecmu Ymy —
K03 UIMEHT HAJEKHOCTH MO MaTepuaay TpyO Hpu pacuére IO TEKYYEeCTH, Ymy, [9],
JEeHCTBUTENBHOE MOJI0KUTEIEHOE YHCIIO;

o  Kosppuyuenm Hnaodexcnocmu no omeemcmeeHHocmu 2azonpogooa YN —
KO3((PHUIMCHT HAIEKHOCTH O OTBETCTBEHHOCTH Tra3ompoBona, yn, [9], HeiictBuTenpHOE
HOJIOKUTENILHOE YUCIIO;
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o Kosppuyuenm nadexcnocmu no nazpyske Yfp (maé6n. 11) — xosdduiment
HQJIEKHOCTH 10 Harpy3ke (BHYTPEeHHEMY JaBICHHMIO), Y, [9], melicTBuTEnsHOE
TIOJIOKUTENBHOE YHCIIO;

ACTPA-MATHCTP (TOCT 55990-2014)

B KoadbdraprenTix
Mpo¥HOCTH MONepeYHOTO CBARPHOTO WMEa
Mpo¥HOCTH NPOSOMBHOTO CBARHOTO WMEa
MeperpySEM [I0 MaTepHMAaly
MeperpySEM I0 MIOMAILMM
MeperpySEM [0 OROSVETY
HagéxsEooTH Oo MaTepuany ¥Yd (Tabm. 13-14)
HagéxHooTH [0 MaTepHMany HOpH pacufTe [0 NpodHOSTH Ymu (Tabm. 12)
HamgéxHooTH II0 MATEPHMANy OpHM pacuéTe II0 TEKFHEeCSTH Yoy

HanE&xHoOSTH II0 OTEETSTEEHHOSTH prﬁonposo,na ¥

[ e =

HagéxsHooTH oo Harpyske YEip (Tabm. 11)

o Kooghpuyuenm npounocmu npoooivHo2o céapHo2o wiéa (COSIUHEHUS) —
KO3(DGHUIUEHT CHWKEHUS TMPOYHOCTH CBAPHOTO COCAWHEHHS IpU JEHCTBHU JHO00I
Harpy3k, KpoOMe H3THOAIoero MoOMeHTa, O, (m. 4.1 [4]), neiicTBuTenbHOE
HOJIOXKUTENBHOE YHCIIO MEHBIIIee WM paBHOE 1;

o  Kosppuyuenm npounocmu nonepeyHozo c6apHo2o wiea (COCTUHEHUS) —
KO3()GUIUEHT TPOYHOCTH IONEPEYHOrO CBAPHOTO COCIMHEHUS TIpH  JEHCTBUU
U3rH0amIIEer0o MOMEHTa, Opy, (1. 4.1 [4]), ACHCTBHTENBHOE TOJIOXKUTEIBHOE YHCIIO
MEHBIIIee WM paBHOE 1;

o Koagppuyuenm ycrosuii  pabomer mpybonposooa Yd (mabn. 13-14) -
K03 GUIUEHT YCIOBUIT pabOTHl TpyOONMpoBOAa TPH pacyeTe ero Ha MPOYHOCTH,
YCTOHYHUBOCTh U 1e()OPMATHBHOCTB, Vg, [10], nelicTBUTEIBHOE OIOKUTEIBHOE YHCIIO;

o Koshpuyuenm nadesxcHocmu no mamepuaniy npu pacuéme no npoyrocmu Ymu
(ma6n. 12) — xko3hGUIKEHT HATEIKHOCTH M0 MaTepHally TpyO mpu pacdyére Mo MpOYHOCTH,
Ymus [10], AeiicTBUTENBHOE TOJIOKUTEIBHOE YUCIIO;

o Kosgpuyuenm nadesxrcHocmu no mamepuariy npu pacuéme no mexydecmu Ymy —
ko3 (HUIMEHT HAJIEKHOCTH 1O MaTepHalay TpyO IpU pacuére IO TEKy4ecTH, Ymy, [10],
JeHCTBUTENEHOE TTOJIOXKUTEIIBHOE YHCIIO;

o  Kosppuyuenm HadesicHocmu no omeemcmeeHHocmu mpybonposoda Yn —
KO PUITHEHT HAJEKHOCTH 10 OTBETCTBEHHOCTH TPYOOMPOBOAA, Yy, [10], meiicTBuTenbHOE
MIOJIOKUTENBEHOE YHCIIO;

o Kosppuyuenm naoexcnocmu no mnacpyske Yfp (mabn. 11) — xoaddurment
HaIeKHOCTH 10 Harpyske (BHYTpEHHEMY JaBICHHIO), Py, [9], AelicTBUTEnBHOE
MOJIOXKUTENHEHOE YHCIIO;

280 HUILI Cra/lnO



Tlanens BBOzA. 3aknaaka OOumme faHHBIE TeTanei

ACTPA-CBI (TOCT P 55600-2013)

- R

MeperpySKEM II0 MATEPHAaIY 1.1
MeperpySEKM II0 MSOMANHH 1.2
Meperpy¥sKH 0 OPOSYETY 1

Samaca OpPOYHOCSTH [0 FOAOBHEIM MeCTHEM 2
Samaca OpPOYHOCSTH OO0 MHSAY LUHEIOE Har]lO

KOHIEHTpAaIME [NPHEEdEHHEX HanopaxeHmd 1.15

e 3anaca npoyHOCMU NO YCIOBHBLIM MECMHbIM HANPSXCEHUAM — KO03(D(OUIHEHT
3arraca MPOYHOCTH I10 YCIOBHBIM MECTHBIM HAMPSHKECHUSAM P pacueTax Ha HUKINICCKYHO
OPOYHOCTH N, [12, 111 9], AelicTBUTENBbHOE YKCIIO OT 1 1 osiee, M0 yMOTYaHHUIO 2;

e 3anaca npouHOCMU NO HUCLY YUKIO8 Hazpyscenuss — KOIPOUIHEHT 3amaca
OPOYHOCTH IO YUCIY HUKJIOB MPH pacdeTax Ha MUKIHYECKYIO MPOYHOCTH Ny, [12, ri. 9],
JefiCTBUTENbHOC HEOTPHIATEIBHOE YHCIIO OT 1 1 Oostee, mo ymondanuio 10;

o  Konyenmpayuu npueedéunvix mecmuvix Hanpsadxcenuti K, — TeopeTHuecKuit
Kko3GQUIMEHT KOHIEHTpalMM TNpHBEAEHHBIX HampsokeHuii  Kg), [12, o 9],
JCHCTBUTEIBHOE HEOTPHUIIATETIBHOE YUCIIO OT | U Goree, o yMoT4aHHIo 1;

ACTPA-CBJI (PJ{ PTM 26-01-44-78)

B Kosddsaprer e
MpoYHOCTH INONEPEYHOrDD CBAPHOTO WEa
Mpo4YHOCTH NPONOABHODD CEAPHOTO WE&
Mleperpy¥SKM [0 MaTEepMAaly
leperpySKM [I0 MSOMALMK
MeperpySEM [0 NOpOOYVETY
Yanaca MNpOYHOSTH 10 ¥OIOBHEM MeCTHEM HAaIpameHHAM
Yanaca MNpOYHOSTH 10 YHMCAY LHMEIOE HaTPyEeHHMA
U¥EBECTEMTENBHOCTM MaTepHMala K EOHIEHTRAIMM
TeopeTHUYeCKHMHE KOo3bbOMIMEHT KOHIEHTPAIMMM

Samaca OpoOYHOZTH

[P PR I [V P [P P P )

FuéTa YOAOBMHE SHROOIAyFaTallMM

o [Ipounocmu nonepeuHozo  céapHo2o0 wied — KOI(DOHUIHMEHT MPOYHOCTH
MOTIEPEYHOT0 CBAPHOIO MIBa, @, (1. 1.6, [11]), meficTBUTENBHOE MOJOKHUTEIBHOE YUCIIO
MEHBIIIee WK paBHOE 1.

e [Ipounocmu npoodonbHO2O Cc8apHO20 wead — KOIQPUIHMEHT MPOYHOCTH
MPOAOIBHOTO CBApHOTO IIBA (), ACHCTBHUTEIBHOE MOIOKUTEIFHOE YHCIO MEHBIICE WITH
paBHoe 1.

e 3anaca npoyHOCMU NO YCIOBHLIM MECMHbIM HANPSdCeHUsM — Ko3(huipueHT
3amnaca nNpo4YHOCTH IO YCJIOBHBIM MECTHBIM HAIPSIKCHUAM IPU pacdeTax Ha HUKINYCCKYIO

MPOYHOCTSH N, [18, 1. 6.4], neiicTBUTENBHOE YKCIIO OOJIbIICE MK PAaBHOE 1, 10 YMOITYaHHUIO
2;
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e 3anaca npounocmu no uucLy YUKIO8 HazpydceHus — KOIPOUIMEHT 3amaca
HPOYHOCTH 110 YHUCIy LUKJIOB IPH pacyeTax Ha MUKIMYECKYI0 MPOYHOCTh Ny, [18, m. 6.4],
JeHCTBUTENBHOE HEOTPULIATEIbHOE YHCIIO Oobliee Wi paBHoe 1, mo ymoryanuro 10;

o Teopemuueckuii Kod¢h@uyuenm KoHyeHmpayuy — TeopeTudeckuil ko3dduuueHt
KOHIICHTPAIIMK TPUBEACHHBIX HANPSUKEHUH d,, [18, m. 6.4] 3HaueHWe ompemenseTcs B
3aBUCUMOCTH OT TPHUMEHSEMBIX MaTepuaJioB M  KOHLEHTpPAlMU  HAIpPSKEHUH,
JICHCTBUTEIIBPHOE HEOTPUIIATEIIBFHOE YHCIIO OOJIbIIIee MM PaBHOE 1, IO yMo4aHHo 1;

o UYyscmeumenvnocmu — mamepuara K — Konyemmpayuu ——  KOIQGHUIUCHT
qyBCTBUTEILHOCTH MaTepHaia K KOHICHTpAIWU HampspkeHwid, (, [18, m. 6.4], 3HaueHne
omnpenensercs B 3aBHCHUMOCTH OT IPUMEHSAEMBIX MAaTepHaloB M KOHLEHTpalUU
HaTpsDKCHUH, ICHCTBUTENBHOE HEOTPHUIATEIBHOE YHCIO OT Ooiyblnee wiu paBHoe O,
MeHbllee win pasHoe 1.

e 3anaca npounocmu — XOdhQUIMEHT 3amaca NPOYHOCTH INPHU pacuéTe Ha
JOTIOJIHUTEIIbHBIC Harpys3ku, N, [11, m. 2.5.2], meiicTBUTENFHOE HEOTPUIIATEIHLHOE YHCIIO
Oosbliee wiu paBHoe 1, mo ymondanuto 1,15.

o  Vuéma ycnosuil sxcniyamayuu — MONPABOYHBIA KOI(DOHUIUCHT, YIUTHIBAIOMINI
YCIOBHsL  JKCIUTyaTanuu — TpyOompoBozoB, #, [11, m. 1.5.7], neiicTBuTensHOe
HEOTPHULATETFHOE YHCIIO MEHBIIee WK paBHOE 1, Mo yMordaHuio 1.

BeckanajbHasi NPOKJIaKa B TPYHTE

H FeckaHanksHad NpOEXafKa B IPYHTE Ia

BrHICOTA SacHNEM B Hadane z100 MM
ERlCOTa SacHIIEM B KOHIE =100 MM
MxpHHEA TRAaHIIEH 500 MM
THO rpyHTA OCHOBAHMA 1

THIO rpyHTa CBERXY 1

Tun rpyHTa chory 1
Koaddbumuent MNm (PO 10-400-01, Tal.a7

From Mexny OCHOBAHMEM M oTRocom 45 rpan

KoadpdbMIMeHT ¥MeHBIUEHMA TINoTHooTH(O. S

KoMOeHCHpYHIad IOy CpeaHEas

TomuKHEa  T108VIHE K 150 MM

3ananue U yjaneHue 6eckaHaJIbHON MPOKIAJAKH HPOU3BOAUTCS BBIOOpOM Ja mimu
Hem B BBINIaiatonieM cIucke MyHKTa beckananvuasn npoxiaoxa 6 epynme. Ilpu ynaneHun
OeckaHalIbHOH  MpoKJIaaku  (TpyHTa) TNPOU3BOJMUTCA  yJNaJleHHME  aBTOMAaTH4ECKU
BCTaBJIEHHBIX CEUCHHH ULl MOJECITMPOBAHMUS B3aUMOACHCTBUS C TPYHTOM
XapakTepUCTHUKH  MOJEIH  CHCTEMBbl  “Tpy0a—M30JIAUsA—KOMIIEHCUPYIOLIas
MOJYIIKA-TPYHT” BBIYUCISIIOTCS IPOTPaMMHO I10 331aHHBIM ITapaMeTpaMm.
e BeckananbHas npoknaoka 6 cpyHmie — TPH3HAK OECKaHATBHOW NPOKIAIKH IS
JeTaln.
e Buicoma 3acvinku (B Hauane W KOHYe AETAJH) — BHICOTA 3aCHIIKH OT BEpXHEH
o0pasyroleil Ko)Kyxa H30JISLUHU 10 TTOBEPXHOCTH 3eMIH (INTyOMHA 3aJI0’KESHHUS IO BEpXHEH
OTMETKE), IeHCTBUTEIHHOE HEOTPUIIATENILHOE YUCIIO0, MM.
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o [llupuna mpanweu — pacdeTHas I[IMPHHA TPAHIIEM HAa YPOBHE BEpXHEH
o0pasyroleil Koxyxa U30JISAIHH, MM.

e Tun epynma — BHIOOp THIIa TPYHTA OCHOBAHUA, 3ACHINKU C8epXy W COOKY, U3
CIIUCKA FPYHTOB, 33[aHHBIX B MyHKTE [ pyHmul... MCHIO JJannble, VIV 3aJJaHUe HOBOTO THIIA
TpyHTA.

o Koosppuyuenm Nm (P/] 10-400-01, mabruya 5.3) — k03 GUIMEHT, 3aBUCAIIAI
OT KOHCTPYKIINH H30JSIIAK U XapaKTepa HarpyKeHust, IpHHAMaeTcs 1o [4, 5, 6].

o Veon medcdy ocnosanuem u OmKOCOM mpanuiey — yroi, Tpaj, AnamnazoH ot 0 1o
90 rpaa, ucnonezyerca Tosibko B HOopMax ACTPA-MAT'HCTP (I'OCT P 55989-2014,
T'OCT P 55990-2014).

o Koagpuyuenm, yuumwigaiowuti ymenvbuienue njiomHoCmu pynma 3aculinku no
CPABHEHUIO C 2PYHMOM HEHAPYWEHHOU CMpYKmypbl — NEUCTBUTEIBHOE, MOJIOKUTEIFHOES
YHCI0, UcHonb3yercs Tonbko B HopMmax ACTPA-MATHCTP (I'OCT P 55989-2014,
T'OCT P 55990-2014).

o  Komnencupyiowas nodywka — yka3aHue HATUYUsI KOMIICHCUPYIONIEH MOIYIIKA 1
BBIOOp €€ THIIa (MseKas, CPeOHsis, JHCeCmKas)

[KOMIIEHCHPYHWAA ODORVIIEA J3l-by

| Markaa
CpeosHAs
XKEcorTraa

H KormeHcHpyHWAd DORVIEA CpeIHAA
TomMEa 103 VIR 150

o Tomyuna nodywKu — NEACTBUTEIIFHOE MOJOXKUTENIFHOE YUCII0, MM. JlaHHOE moJie
MOSIBIISICTCS B CIIy4ae BBIOOPA THITA KOMIICHCUPYIOIICH ITOTYIIKH.
Taksxe cM. IyHKT I pyumul..., MEHIO /lannbie.
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ITanenn BBOA. 3akjaaka ¥Y3eun

2o, CeueH. | HeTanu Hzen

o3k
ls|@| |k b x|

B 3aknmanke Vzen BBOmUTCS WHQOpMAIMS MO TPOMHUKaM, Bpe3kaM «Tpyba B
TpyOy», JKECTKOCTSIM IUTYLEpOB OOOpYJOBaHMS pacyeTHOM MoJenM U  3aJaloTcs
JTHUTIA/KPBITIKH.

Bpe3ka TpyOsI B TpYOY

JlaHHBIA IIyHKT TpeAHAa3HAYeH Uil yuéra OOOJIOUCYHOW MOAATIUBOCTH U
HUHTEHCH(UKAIIMU-KOHIICHTPALMKM HANPsOKEHUH B y3ji€, B KOTOPOM BBITOJHACTCS BpPE3Ka
TpyObI B TpyOy. [Ipn TakoM BapHaHTe COCOMHEHHs JeTaleil HeoOXOIMMO 3a/IaTh MEHBIIE
reOMETPUYECKHX MapaMETPOB YeM MPH 3aJ[aHui TpOoHHHUKa. [[pHHEMaeTCs, YTO JUaMeTp
TOJIIIMHA IITYI[EPa U KOPITyCa PABHBI TAKOBBIM JJIsl COEIUHAEMBIX TPYO. (CM. TAKKE MYyHKT
TpoiiHuK).

JlaHHBIC ISl MOJICTMPOBAHMS BPE3KH OTIMYAIOTCS B 3aBUCHMOCTH OT OTPAClICBOU

BCTBHU:
A3C, CYQITPOM
=
Fear, | CeueH, | Oetanu Hzen |
=
ERENIIRIES
Bpezka Tpy6u B TPYGY
YuéT HNOoBHm. OBONOUWEeUHON IOoNAaTIHMEOCTH Ia
H Tommpiaa "OpaaHMea'’
Ha MarMcTpalM 0] b5 %
Ha wmTyuepe 0 pEiZ]

e Toummua “npuiausa”
e Ha mazucmpanu — NEWCTBUTEIBHOE HEOTPHUIIATEIEHOE YUCIIO, MM
e Ha wmyyepe — NeCTBUTEIILHOE HEOTPHUILIATEIILHOE YUCIIO, MM
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HE®TEXHM (I'OCT 32388-2013) TEII/IOCETb,
MAT'HCTP (CHull 2.05.06-85, CIT 36.13330.2012

12|
Feom. | CeueH. | Detanu Hzen
—H=nk
[z s|d| B & X
Bpezka TpyGu B TPYGY
YuST MOBHN. OSONOUYSYHOM IIONATIHECCTH Ia
[=fHaknamKa Ia
MMpMHa O MM
ToNIpIEa 0 MM

o Haxknagka
e [llupuna — mipuHA HAKJIAIKW, JEHCTBUTEIBHOE TIOJI0XKHUTEIFHOE YHCII0, MM
e Tomyuxa — TONIMHA HAKJIAJKH, IEUCTBUTEIIBHOE MOJIOKUTEIBHOE YUCIIO, MM

T9C, HEQTEXHUM (PTM 38.001-94),
MATHCTP (IT'OCT P 55989-2014, T'OCT P 55990-2014), CBJ

Feam. I CeueH. | DeTanm Hzen |

Y=kl

2 & o & X]

Bpe3ka Tpy6u B TpYGY

YuéT nmoBRmr. oDONOWSTHON NOATIMECCTH | Ia

Jlst BceX OTpaciieBBIX HOPM MOYKHO YU€CTh ITOBBINICHHYIO 000JI0UeUHYIO TOJaTINBOCTb.
o Vuem noswiuienHol 000n104eyHoll nodamausocmu — BblOepere /la, ecnu Takou
yUeT HyXeH;

TpoiiHuk-geTalb

TpoliHMK MOKHO 3a1aTb B Yy3/€, OTMEUEHHOM YyKas3aTelleM CEYeHHd, Kak
TEXHOJIOTMYECKOE M3/ENHE, MMEIOLIEe CBOM pa3Mepbl U Bec. TpOMHUK BCTaBIseTCA B
COOTBETCTBUM C YKa3aHHBIM THUIIOM. 3aJaBacMble HapaMeTpbl TPOIHUKA 3aBUCAT OT
OTpacieBOil BETBH M BHIOPAaHHOTO HOPMAaTUBHOIO AOKyMeHTa. OmucaHue NapaMeTopB
JHUAaJIOroOBOro OKHA CM. IIyHKT Tpounuk-demans MeH1o Pedaxmop.
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Tpoiinuk
x|
Feam. | CeueH. | Detanu Hzen
—Hznk
[@ | B 2] %]
TpoAHUK
THII TpROMHHMKZ CEapHoOM
Vu&T noBEm. o0ONOYEedUHOM HNONATIMBCOCTH HeT
H Marucrpanb
HapyEHER OMaMeTD g20 MM
ToMmiEa CTEeHKM 18 MM
H Iryuep
HapyEHER OMaMeTD 810 MM
ToMmiEa CTEeHKM 18 MM

Puc. 13.1. Tpotinuk 3adanue xapaxmepucmux

Omnucanye mnapamMeTopB IUaJOrOBOrO0 OKHA CM. IYHKT IpouHuK-Oemanb MEHIO
Peodaxmop.

XapaKkTepUCTUKH TPYO, IPUMBIKAIONINX K Y31y, B KOTOpPOM OyIeT 3a1aH TPOIHUK
HEOOXOAUMO 3aJaBaThb B COOTBETCTBHU C JaHHBIM BBOJAMMOIO TpoiiHHUKa. B ciydae
HECOBIIa/ICHHsI [TAPaMETPOB BBIJAIOTCS COOTBETCTBYIOINE MTPELYIPEKICHHS.

[penynpexnenne] vsen N7. TPOMHMK: TEOMETPUYECKMe XapaKTEPUCTMKM HE COBNAZAWT C XapaKTEepHCTUKAMM Tpyo.
[Dpenynpexnenne] Yazen 7. TPOMHMK: pPasHEe MAaTePMAlH.
[ipenynpekgeHne] Yasenm N7. TPOMHMK: pasHEE KOSOOUUMEHTH [IyaccoHa.

ffffffffffffffffffff Ommtxy 0, IpenynpexneHuA 56 —————————————————-——

IITyunep o6opynroBaHus

VYyer 3alaHHBIX WM  BBIYMCIAEMBIX  JKECTKOCTEH  IITYLUEpHOro  y3ia
0o0OpyZOBaHHUS MPOBOJAMTCS TOJIBKO JUISI peXUMa pacdera “YyeT IOBBILICHHON
000JI0YeYHOH MOJNATIMBOCTH TPOMHUKOB/)KECTKOCTEH INTYLEpOB oOopymoBanus”. Cm
taroke CraTuueckas U mukimieckas npoanocts (CTALY).

JlanHas onmus sBISETCS YacTHBIM (YNMPOLICHHBIM) CIIydaeM MOJEIMPOBAHUS
BausiHUA obopynoBanus Ha HJIC TpyGompoBomos. OOmuM u Goiee CTPOruM MIpUEMOM
SBJIAeTCS (POPMHUPOBAHKE U yUET MATPUUHBIX CYHEPITEMEHTOB (MATPHI] JKECTKOCTH U MacC
U BEKTOpa HArpy3ok (CM. MeHIO /lanHble, TIyHKTbl Yuem MampuuHulX cVHnepIeMeHmos,
DopMUPOBAHIE MAMPUYHBIX CYNEPIIEMEHINOE).
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Tlanens BBOAA. akiaaka Y3en

x|
Feam. | CeueH. | Detanu Hzen
—Hznk
(s [ 2] X
lltyuep o6opynoBaHua
Vu&T noeEsm. oboNoYeduHOM IONATINE g
H JIsuefinme meCcTROCTH
o ocH X' 7.866066E+07T KH/ M
o ocm ¥' 7.866066E+DT KH/M
o ocm &' 1.434862E+07 KH/M
H ¥rmoBmse XeOoTKOOTH
BoKpyT ocm X' £29552.8 kH*M/pan
BoOKpyT ocm Y' 165444 .2 kH*M/pan
ocm &' 1.3008E+09 wH*M/pag
EECTROCTSH >

0

o Vuem nosviuienHol 0b6onoueyHoll nooamaueocmu — Bbioepere /la, ecnu Takou
YUYeT HYKEH;

o Jluneiinvle oicecmkocmu — 3aJaHHbBIE JIMHEHHBIE JKECTKOCTH IUTyIepa
0o0OpynOBaHMS TI0 HampaBlieHWsIM JokambHBIX ocedd X', Y', Z', xH/M (xr/cwm),
JICHCTBUTEIIbHBIC HEOTPUIIATEIBHBIC YHCIIA.

o Venoswie dcecmrocmu — 3aJaHHBIE YTIIOBBIE KECTKOCTH HITYIlepa 000pYIOBAHHUS
Bokpyr oceit X', Y', Z', kHm/pax (krcm/pan), AHCTBUTENBHBIC HEOTPUIIATEIBHBIC YHCIIA.

[IpunsTass opueHTanusl JIOKAJbHBIX Oced (VI OpPTOrOHAJIBHBIX IITYIEPOB
00opynoBaHus), 00pa3yOUIMX MPABYIO ICKAPTOBYIO TPOUKY:
X' — nepneHIuKyIApHO TIOCKOCTH T-00pa3Horo coequHeHUs
Y' — Boss ocu 00opyoBaHus (cocya, 00eyaiky KOJIOHHBI)
Z' — BIONb OCH IITYTIEpa
3HaueHUs OTUX  JKECTKOCTEH  OMNpeNessIIoTCS  MPEABAPUTENBHO:  pexe
9KCIIEPUMEHTAJIBHBIMH ~ METOAaMH, 4Yalmle —  YUCICHHBIM  TPEXMEPHBIM WU
MIPOCTPAHCTBEHHO-000JI0YEUHBIM MOJICIIMPOBAHUEM 30HBI “‘COCYI—TaTpyOOK” WIIM BCEro
COCy/lla C HCIOJb30BaHMEM COOTBETCTBYIOMINX KoHedHoTeMeHTHbIX [IK (CTAAHO,
ANSYS, ABAQUS, NASTRAN u npyrux).
Jnst ynobctBa monb3oBaTeneld BBEIAECH KalbKysusaTop (cM. m