C.B. XAPTAMOB

HOHCTPYHPGBARHE

- TEXHOAOTHYECHHX
MALIHH

HILEBBIX
POK3BOACTB

Aonyweno Munucmepemeom @oicurezo u cpeduezo
cneytanviozo obpazosanurn COCP

8 Hayecmee y4elH020 nocobun

dan emydenmos evicurux yueSusix sasedenud,
GBYyHQIOWUXCA PO CREUUATLHOCMY

«Mawuner 4 annapamsr nuujessix npoussedemsr

%,

NEHWKTPALL
MAWKHEBOCTPOEHME
NEHKRHIPAQICKOE OTQAENEHWE
1978




BBK 36.81
X259 2414
VIK 66466+:9-00)

PEHEH3IEHTHL:

KadeApa MeXaRHYECKRHX ZHCIMIIHY
KayHaCcCKOTo NOJHTEXHHYECKOTD HIACTHTYTA
H KaHl. Texd. Hayk JL. M. Koprammzxo

Xapaamos C. B.

XZ20 Kouerpyuposanue TeXHOMOTHYECKHX MAIIHH NHWEBHX N1po-
H3BOJACTB: YueOHoe nocobue AAs BY30B. — JI.: MamruaocTpoe-
Ede, 1979, — 224 ¢., wua.

B nep.: 70 k.
31703 —258 - BEK 36.8!
* 038(01)—79 26879 2901000000 s

© Hajaremmcreo «Mamusoctpoenuer, 1979 .

MPEAHCAOBHUE

B pemenuax XXV cwvespa KICC ykasmipaercs, yro caegyer ycu-
JUTE HAYUHYIO U KOHCTPYKTOPCKYIO paspalorky npoluem, KOTophie
onpefeasioT 6ynymee 3KoHOMHKH., TakuM odpasoM, Gonblloe 3HAYE-
HHE B HAYUHO-TEXHHYECKOM IIPOTpecce, T. e. TEXHWUECKOM OCHALLEHHH,
NOBLILEHEH 9(GPeKTHBHOCTH H KadecTBa HPOH3BOJACTBA NPHAACTCH
KOHCTPYHDOBAHHI MAILHH.

KoHCTpyHpOBaHHE MAUIHH ABASETCH TBOPUYCCKHM MPOIECCOM, Tpe-
GyiomHM ONpefeNerHHX TCOPLTHUSCKHX 3HAHHH M IpaKTHYeCKOTO
Onp!Td, H B 1efoM Da3supYeTesa Ha MaTepuade psifa ofieadpazoparein-
HbiX, 0OMETeXHUTECKHX H TeXHOJOTWYECKHX JHCIHIVIHH, H3yYaeMmblX
B BEICHIMX VueGHBIX 3aBefeHHAX. KoHCTpyHpoBaHHEe cOUeTAETCS ¢ pac-
UeroM KOHCTPVKIIHH, HCIOAHHTEJbHEIX MEXaHd3MOB, paboumx opra-
HOB MalifH, pa3pafoTKOHl KOHCTPYKTOPCKOH AOKYMEHTAHHH, H3o0pe-
TATEALCKOH JeHTeNbHOCTLIO, pEeTHCTpanyed HAyuYHBIX W IPOEKTHO-
KoHCTPYKTOpcKHX pador. OCHOBHL pacuera H KOHCTPYHUDOBAHHA H3Y-
4al0TCA B Kypce «PacueT H KOHCTPYHpOBaHHE MalldBy. KOHCTpYKUHH
MaLIHH (YHKIMOHAJALHOIO HasHAUWEHHH H3y4aloTcs B Kypeax «Ofo-
pyiosaHHe oTpacak». [IpakTHUecKHe HEBBIKH 110 XKOHCTPYHPOBAHHIO
MalllMH CTYLEHTH LPHOOPETAIOT BO BDEMS KYPCOBOLO H JHILIOMHOIO
OPOCKTHROBAHHS . :

Ilpeanaraemoe yuebuce nocobEC HpeiHa3HAYSHO JJIA CTYICHTOB
BLICIIHX y4eOHBIX 3aBeJeHn#, ofydawouuxcs 1o cneuuagsnocta 0517
«MamuHpt ¥ anmapathl NHIIEBHIX NMPOUSBOACTE», B yueGuoM uocoOHu
OCBEIATCn ofuiHe NMPWHIKMTN KOHCTPYHPOBAHHSA, TEXHOJCTHUECKHE
U KHHEMATHUSCKME OCHOBLI KOHCTPYHpOBAHMA, pacder paboudx 37e-
MEHTOB MallyH, BHLIOOD H HCIOJAL30BAHHE KOHCTPYKIHOUHBIX MaTe-
PHAMOB, NPOEKTHPOBOUYHBEIE pPACYETHl HCHOJAHHTEIBHLIX MeXanusMoB,
KOHCTPYKIHE YCTPOHCTE oOWero HasHaueHHS!, KauyecTBO, COBep-
WEHCTBO ¥ PETHCTPALHS (HaTeHTOBaHHe) HOBBIX pa3paloTOR MaluHB.

Hacrosmee yye6noe nocofue orpaxaer METOZONOTHIO H MHOIO/ET-
HHI OMLIT NPENOAABAHHS [0 PACYETY H KOHCTPYHEPOBAHMIO MallYH Ha
Kadenpe TeXHOTOTHUECKOTo OOODYNOBAHMA THIEBHX NPOU3BOACTB
JIeHHArpagcKoro TeXHOMOTHYECKOr0 WHCTHTYTA XOMOJUILHON IPO-
MBIIVIEHHOCTH. (O03HauCHHE eJHHAI (QU3HYECKHX BeJHYHH H HX
pasmeproctn upuaAtel Ha ocHose CT C3B 105278 «Epusaumnst
PUIHICCKHX BennuuHy.

Bee kpuraueckue sameuanus 1o mpejdaraeMoMy yueSHOMY MOCO-
Outo Gyayr NPHUHATEL AETOPOM ¢ OJarofapHocTeio.. Hanpapagarh HX
MOXKHO Kak B aJpeC H3A3TeNbCTRA, TaK U B ajipec MHCTHTYTA.
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FRABA I

KOHCTPYKTOPCKASR
- ' ' ROKYMEHTALHA

§ 1. O6wHe nonomenns Epukol cueTeMuI
KOHCTPYKTOPCKOH [OKYMeHTAUHK

KoHcrpyrropekas nokymentanna COCTABJSIET BAX-
HEHAIIVIO HEOTBEM/IEMYIO UYacTh BCEH TeXHHUCCKON AOKYMEHTAIMH.
Ilepnoe mecro cpemn KOHRCTPYKTOPCKUX AOKYMEHTOR 3aHHMAIOT Yep-
TexH. HMmenno s uepreme KOHCTDYKTOP BOIMIGINAET CBOH 3aMBICEN
HOBOTO U3HENHA (MALIRHBL, annapara, npuGopa). Hekoropele Marmmns
AJL_CBOEO BOMJIOIICHHS TPEGYIOT THICAUM YepTeed,

IIpu Bee Gomee wnpokoll cneunaansamuy u KOONEPALHH Opepnpus-
TUH B H3TrOTOBJIEHHH KAXKA0H CROKHOH MAWNHBL WK annapara yua-
CTBYIOT palouue M HHXKEHePH He OIHOTO, 2 JIeCATKOB 34BOJIOB, NpHYEM
34BOLOB CaMblX DPAaSJMYHBLIX OTPACHCHl NPOMBIIIEHHOCTH, 3AYaCTYIO
YAAJEHHLIX ADYT OT ADPYra Ha SHAUMTEALHBIE PacCTOsHHA. K ITOMY
HeOOX0IHMO 002BHTL, 4TO KOHCTPYKTOPCKAST NOKYMEHTAlHA paspa-
OaTHIBAETCS, KAK NpaBHIO, HE HAa Tex IPEANPHATHAX, Ha KOTOPBIX
HSTOTOBJICTCSA H3JeJie, a B KOHCTD YKTOPCKUX OpPraHH3allusiX, TaKkkKe
TEPPUTOPUANLHO  PA3OOMIEHHBIX ¢  YKA3aHHLIMH OPeIPHATHAME,
B stux ycaosusx ocooe smauenue NPHOGPETACT YCTAHOBJECHHE eXH-
HOTO 003aTeNLHOTO AAS BCEX oTpacaefl HapoAnore xossfictea ro-
pARKa odopM/IeHHS YepTemel, KOTODBIE Je1alin Obl WX [OHATHHIMH
A00OMY YYaCTHHKY NPOH3BO/CTBA.

Paspaborka Ttakoil enmuoli cucreMmr KOHCTPYKTOPCKOH JIOKyMeH-
Taunn (ECK/) 6sina ocymectsaena Kowmuterom CT&HJapTOB.

Edunaa cucmeno KOHCIMPYKMOPCKOLL Qokymenmaniun — 3mo Kos-
nAeKe eocydapemeennsix cmandapnioa, YCMARAGAUSAIOUUX  BIAUMOCES -
SARARbIE Npasura u NOAOKERUS 0 nOpaodke paspabomxu, ohopMaeH A
U 00patenLa KOHCINpyKkmopeKot dokymenmayuu, cozdasaenol u npu-
MEHACAOL  opeanusayuamu w npednpusmusmu  Cosencxozo Coroza.
Ipasuaa u nomoxenus ECKJ pPacopocTPaHAKTCH He TOAbKO Ha BCE
BUJIBI KOHCTPYKTOPCKHX JIOKYMEHTOB H JIOKYMEGHTOB 1O WX YUuery, pe-
PRCTPAlMH M BHECEHHIO B HUX N3MEHEHHIH, HO u na HOPMaTUBHO-
TCXHHYCCKYIO M TEXHOJNOFHUECKYIO, a4 Takike HAYYHO-TeXHUIECK YD
H y9eGHYI0 JHTEPATYPY B TOH YacTH, B KOTOPOH ORM MOTYT GBITo AJIsH
HHX [PHMEHEHB, H HE PEIMAMEHTHPYIOTCS CHEUHaMbHBIMH cTaHaap-
TAMH M HOPMaMH.
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Jna obosnaverna crangapros ECKJL npuuaTa caefylomast crpij
rypa: TOCT 2.000—00, rpe TOCT — rocyaapersensbifl CTAHAAPT,
2 —— gaace craaapra (ECKMH); 0 — xaaccuduxkauuonsas *rpyina
cranfiaptos; U0 — TMOpAAKOBBIA HOMEP cTaHAapTa B rpynrne; 00 (mocae
Tipe) — roj (mocaeiHue Ape ero LUPLl) PErHCTPalHM CTAHAapTa.

Kommaexe craagapros ECK clzgﬂep}m"r Sosee 120 crampapros,

ple YCIOBHO PAa3jIeleHHl Ha rpynm. :
KOT?'%ynHZ Q. Oéﬂllile nosoxenust (I'OCT 2.001—70). 5

Ipymma 1. Ocnosapie  moaowewnnss  (TOCT  2.101—68—
rOCT 2.108—68, I'OCT 2.109—73 u nap.). .

Ipynna 2. Knaccupukanus u of03HaueHHe H3JENHH B KOHCTPYK-
TOPCKHX JOKYMEHTaX (HaXOAHTCH B CTaiHH pa3paboTKu). L

Fpyona 3. OQOmke npasu/a BBITIOJIHEHUS  uepTesked
(rOCT 2.301—68—--T'OCT 2.308—68, TOCT 2.309—73 u 1p.).

[pynna 4. llpasuna BHNOAHEHHA uepTexkel H3AeNHE MAIIHHO-
crpoendst 1 nputBopocrpoerns ([OCT 2.401—68, TOCT 2.402—68,
IOCT 2.403—75 u ap.). |

Ipynna 5.  Ilpapuna 06})31161,61—&]/[5{ K%HCT[;;%}S;EEEK?;MQ&OPKHQ
MEHTOB — Y4UeT, XpaHexue, AyOIUpPOBaHHe, B I
(TOCT 2.501y—68, IOCT 2.502—68 u I'OCT 2.503—74;3[).[/I S evonTio

I'pynna 6. [lpaBina BHIHOTHEHAS SKCHAYATALHOHHOM 1
ILOKyI;ISéHTaI_[HH (IPOCT 2.601—68-—T'OCT—2.605—68, 'OCT 2.606—71
u TOCT 2.607—72).

I'pynna 7. IlpaBuna sulnonseH:s cxem. OGosHauedus yCAOBHHIE
rpapuueckne 8 cxemax (T'OCT 2.701—-76, TOCT 2.702—75,
[OCT 2.770—68, I'OCT 2.721—74 u np.). :

Ipynna 8. Ilpapusa BEIMOJHEHHH JOKYMEHTOB CTPOHTEMbLHBIX H
CYIOCTPOEHHs (HAXONATCA B CTafud paspaboTku).

Ipynna 9. [Ipoune crasgaprsl.

C nomompro ECKH:

NOJHOCTRIO HCK/IOUAKTCS U3 OOpalleHus Bee 3aBOACKHE, BEIOM-
CTBEHHLIR, OTPACHEBLIC M MEABEJOMCTBEHHBIE CHCTEMEBl YEpPTEHioro
X034HCTRBA, OTPANKAKOLINE, KAK MPABUJIO, TOALKO CIEHH(GHUECKHe Tpe-
BOBAHMNA;

JOCTHTAETCsA CTABWIBHOCTh KOMIIEKTHOCTH KOHCTPYKTOPCKHX J0-
KYMEHTOB, HCKJIIOUAOWAT WX AySAupOBaHHE;

COKpamaercs BpeMs Ha BBINOJHEHHe KOHCTPYKTOPCKUX pabor 3a
CHeT YNPOLEHHA POPM KOHCTPYKTOPCKHX MOKYMEHTOB H padHYeCKHX
H300pareyu; .

COKpallaeTca TPYAOEMKOCTE paloThl N0 H3MEHEHHIO KOHCTPYKTOP-
CKHX MOKYMEHTOB; ‘

JAYUle OCYECTBAARTCS TEXHHUECKas MOAIOTOBKE [IPOH3BOICTBA;

BOSMOXKHO BBINOJIHUTL ONEPATHBHYIO MOArOTOBKY AOKYMEHTAIHH
AAs GLICTPOH mepesaianku AeHCTBYIONIETO HMPOM3BOJCTBE;

OTKPBIBAETCSI  BOSMOMKHOCTL  CHENHANH3HPORATE  POH3BOJICTRA
Mo8oro uafenus na mobom NpeAnpUsATHH;

0J1er4aeTest yuer n NOUCK AOKYMEHTOB HA M3KeIHA B LEMAX 32HM-
CTBOBaHWs, YHU(DHKAHMH W CTaHAapTH3ALMH;



NOABAACTCA BO3IMOMHOCTE MCXAaWH3HWPOBATh ¥ aBTOMATH3IUPOBATD

06pafoTKy TEXHHUECKHX EOKYMEHTOB K cojJep:xauleficd B HuX HHDop--

MAUHH, B TOM YHCJIE MyTeM OPUMEHEHHS 3JeKTDOHHO-BHIUHCAKTENLHOH
TEXHHKH;

3HAUHTENBEQ yJaydliaeTcd (aarofaps ¢ARHBIM NpPaBHIaM yuera,
XpaHeHHs H AyOJAHPOBaHHA JOKYMEKTAILMH PAb0oTa Ciry»k0 pasMHOKe-
HHS JOKYMEHTOB K &DXIBOB.

§ 2. Bupwl Hsgenkiéi W HX CTpPYyKTYpa

Hadeauem noswsoemen abol npedsmem uau xabop npedmemos
Rpousse0cmaa, NODACKHSAUUE U3E0MOBACHLD Ha npednpusmun, B sa-
BUCHMOCTH OT HA3HAUGHHS PASIAYAWNT U3MLNHS OCHOBHOQTO
H H30eAHST BCINOMOTATEJABLHOTO MOPOH3BOACTE. K mepBhIM
OTHOCATCS H3Je/IHsI, NpefHasHauyeHHple YIS NOCTABKH (peatusalluu),
4 KO BTOPHM — H3feaHs, npejHasHadeHHbIe TOMBKO AN COOCTBEHHEIX
HYAC NPeANPUATHAA, H3TOTORAAIIEr0 HX, Maneans, npeanasHadeHHEE
AJs NOCTaBKM (peaNH3aliHH) K OJHOBPEMEHHO HCNOJIbL3YEMBIE H3rO-
TOBJAIOILIM TPeJUPHATHEM IS COGCTBEHELIX HYZKM, OTHOCATCH X M3-
AENMAM OCHOBHOTO TIPOH3BOICTEA.

YcraHoB/IeHBl CAeJYIOMHe BHAL n3feaut: neranu,-c6opounsle equ-
HHIBl, KOMIWIEKCHl H KOMOJTEKTEL.

B saBucuMOCTH OT CHOMKHOCTH H3IETHA JISIATCA HA KHecCle -
HHQRUHDYEeME e (U30eAHA, HE HMIIUHE COCTABHEIX uacrel)
H cnenHduruEpPyembule (cOOpOYHBIE CAMHHIE, KOMIIEKCH
U KoMmOutexTsl). CocTaBHOH YaoTRIO JAHHOTO H3JEAHA MOMKET OuTh JIIO-
Boe xpyroe usfeaHe (IeTaab, cBOpOUHAS EMUMHHIA, KOMIJIEKC H KOM-
IJIEKT), a TAKXKE NOKYIHEE K3JIETHs, K KOTOPBIM OTHOCSTCS H3NAENUT,
He H3rOTOBJASIEMHE Ha JaHHOM NPEANpHSITHH, a NoJyYgeMble UM B I'OTo-
BOM BHEE, KDOME MNOAydaeMblX B MOPHAKE KOOIEpPHPOBAHHA.

flon AeTaAbpi NOHAMARTCSH TAKOE H3JeHE, KOTOPOE M3TO-
TOBJIEHO H3 OAHOPOAHOIO HO HAHMEHOBAHHK H MAPKEe Marepuana 6e3s
npHmetenudq cOOPOUHBE onepaudt (HalpumMeDd, BANUK H3 OJHOTO KYCKA
MeTasaa, JMTOR KOpAye, MIACTHHA U3 CHMETaAHu4ecKOro JHCTa, Ma-
XOBUUOK U3 IIacTMacchl fe3 apMaTyphl, OTPe3oK Kabedsd WIH NpPOBCGIA
38]aHHOH anupel). Heranpio Ha3sBAIOT MaleHe ¢ 3aUIHTHEIM HIH Je-
KODATABHBLIM TOKPBITHEM, HE3ABHCHMO OT BHAA, TOJAULHHBL H Ha3HA-
yeHWs MOKpeTHS (HaOpuMep, BEHT, NOABEPrEYTEIR XPOMUPOBAHUKY).
K Zmeranam TaK e OTHOCAT W3LEJAHE, H3rOTORJAEHAOE ¢ NPHMEHEHHEM
MeCTHOH CBAPKH, TAKY, CKJIAEHKH, CIIUBKY ¥ T. 1. (Hanpumep, 1pydy,
CNafgHuyI0 UWIH CBAPEHHYID W3 OJHOIO KycKa JHCTOBOTO MarepHata;
KOpPOOKY, CHREGEHHYIO U3 OFHOTe KYyCKa KapToHa).

[Ton cObopounoll efuHUIUEel NOHHMAGTCH TAKOE H3Je-
JIHe, cOCTABHEIE HaCTH KOTOPOro MNOLIEHAT COeAMHEHHIO MeKAY Co0oi
Ha TNpeAnpHUATHH-H3TOTOBHTENE ¢ NOMOIAI0 cOOpOYHBIX onepamui
(CBHHUNBAHFEM, COUNCHEHHEM, KASHKOH, CBAPKOH, NAHKOH, onpeccos-
KOH, pPa3BafMbLOBKOH, CRJIEHBAHHUA, CIUHBKH, VKJAaJKH H T. I.), Ha-
OpHMEp LINPHI-MAallxHA, BAKYyM-aNTapaT, PeAyKToD, cBapHoH Kop-
nye, MaXOBMYOK U3 IAACTMACCH C MeTaq/IKYecKOH apMatypoil.

G

K cfopoyHbM efHHHNAM TPH HeQOXOLHMOCTH Takie orHocAf:

a) H3JeNBS, A1 KOTOPLIX KOHCTPYKIKEN pejycMoTpena pastopKa
WX Ha COCTABHLIE HYACTH IPEAIPHATHEM-H3TOTOBHTEICM, HAailpuMep
Ana yaoGCTEa YNAKOBKHM W TPAHCHIOPTHPOBAHMS ]

) COBOKYIHOCTH COOPOUHBIX eNMHHIL U (HJR) HeTaled, HMEHLnX
oblilee (YHKIMOHAIbHOE Ha3HaueHHe ¥ COBMECTHO YCTAIAB/JIHBACMBIX
Ha MpeAlIpHATHA-HATOTOBHTE e B APYrol cOOPOYHOH eIHHHIE, Halph-
Mep 2/eKTpoOSODYNOBANKE Mani¥ibi, ABTOMATA, aBTOMATHUECKOH

Hadene
‘ Hemaru \ Coopounsie . Kox- —1  Kosnrexmel ,
: 2dunybl 1LAEKCOL
__| Cbopounsie
—j Kox- eduRULb
RACKCHE
Coopounsie
edunuybt Clopounve —| Hemaau — Aemany
edunuub 17
Hemary [ : ;
KO,M {1 Komnaexmet
i Komnaexo: L | naekmsl
Puc. 1. O3wnil cayuaft CTpYKTYPH NPOH3BOICTBEHHOIC H3ASIHA

JIHHIH, KOMIUIEKT COCTABHEIX 4acTel QuaHIe-pe3bB0oBOro CoeiuHEHH
EJIsl CTEKJstHHOTO TpyOompopodd (OJAYMYQThl, PeSHHEOBbE YINIOTHH-
TeJhHEE KOJbLA, HaKHAHAasd rafxa);

B) COBOKYIHGCTh COOPOYHBIX eIMHHIL M (H/IH) JAeTaledl, HMEIIUX
ofiee PYHKIEOHANLEOE HA3HAYEHHE, COBMECTHO YIOMeHLX Ha Npea-
OPHSATHA-U3TOTOBUTENE B yXAafouible cpelcTBa (Qyrnasp, Kopolky
K T. 1.}, KOTOPHIS NPeAYCMOTPEHO HCTIONLIOBATE BMEUTE ¢ YIGKEHABIMY
B HHX H3JleAnsani, HaNpHMep KOMIVIEKT KOHUEBLIX IIOCKONapaAneh-
HBIX Mep KJAHBBL

Hop xomMmaexconm moHumaercs Asa H Gonee creluEguIHPC-
BaHHLIX M3AGTHSA, He COCJWHEHHBIX HA NpeInpUATHH-H3TOTOBHTENE
€ TOMOLILIO ¢OOPOUHBIX Ollepaliuil, HO MpPeIHA3HAYCHHBIX VI BBITIOMN-
HeHMSI B3aHUMOCBA3AMHLIX 3IKCIIVATARHOHHBIY (Qyuxuuf. Kaxpoe
N3 BXOJsIIHX B KOMOACKC cneLLHQJHLLHpOBaHHbe H3e 0 CHVKUT A
BLILIGJIHEHH S OHOH W3 HECKONLKMX OCHOBHHMX QyHxuuil, ycra€opieu-
HHX 449 BCero KoMiwiexca, Halpumep, B YCTRHGBRY {KOMTASKC)
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AJsL IPOM3BOACTBA CAUBOYHONO MAC/Ia BXOLAT TAKHE CHEMUbHIHPORAH-

HLIE MSICNHS, KAK CAHBKONOAIOTOBHTeNb, AE30/0PaTop, MacaocOH-
BareJb M Ap. KpoMe u3jenwil, BLINOMHSIOWAX OCHOBHRBE GYHKIHH,
B KOMILIEKC MOTYT BXOUTD ACTA/H, COOPOYHLIC €HHULBL H KOMILIEKTHI,
NMpELHASHAUCHHBIE A/17 BLINOMHEHHA BCIOMOraTeMbEbIX (YHKILUH,
HAlPHMEDP JETaIH ¥ COOPOYHDIe eIMHHLEL, IPEIHASHAYCHHBIE TS MOH-
Tama KOMILUIEKCA HA MECTE €TI0 SKCIVIyaTaluH; 3alACHEIe YACTH; YKJIA-
JOUHBIE CPEJICTBA, Tapa W Ap.

llox koMOmuexTowm nouumaercss asa u Gosee H31e1Hs, He
COSMMNEHHDIX Ha NDENPUATHI-H3TOTOBATENIE C NOMOIIBIO COOPOYHBIX
onepatui H NpeICTABASINIHE CoBol Habop H3Jequi, HMEIIHX 06-
i€ IXCINYATAUHOHHOE HABHAYCHHE BCIIOMOTATENBHOTO XapaxTepa,
HAIPAMED KOMILIEKT 3aNaCHBIX YacTed, KOMIVIEKT HHCTPYMEHTd H
IPHHA/LIEKHOCTE!, KOMIIEKT H3MepUTe bHOi 411apaTypol, KOMILIEKT
YTAKOBOUHOH Tapel W T. A. K KOMIIEKTaM TaKke OTHOCST cGopounyio
CAMHHLY WK JeTallb, [OCTaBJseMYI0 BMECTe ¢ HabOpOM APYIHX co-
POUHBIX eIMHHIL H (W/H) JeTaslelt, IPeAHa3HAYCHHBIX A8 BbIIOMHEHH
BCIIOMOTaTeILHLIX (PYHKUHE NIPH 9KCITyaTaldu 5Tol cBopouHolt exu-
HHLEL HIH JICTa/H, HAUPHUMED OCHHIOLPad B KOMIVIEKTE C yKJIafou-
HEIM ALLMKOM, 3aUACHEIMH YACTSIMH, MOHTAMKHBIM HHCTPYMEHTOM H
CMEHHDLIMH YACTAMH.

OCwuit cayualt cTpyKTyphbl MPOHSBOJABHOTO H3JEMHS npejpcTaBaeH
Ha puc. 1. BosmoxHH u apyrue papuanTthi CTPYKTYDPHl H3JeqIHA (Ha-
NPHMED, H3J€.1e, COCTOALICE TOABKO H3 JeTaleH; Hajenne, cocTosuee
H3 Jeraneii ¥ NOKYMHBIX H3IEMHIT).

§ 3. BHALL KOHOTPYKTOPEKHX ROKYMEHTOB
U KX HOMANEKTHOCTh

K KOHCTPYKTOPCKHM IOKYMEHTAM OTHOCATCS T padugecrue
H TEKCTOBB € JIOKYMEHThH, KOTOPHE B OTACALHOCTH HAHU B COBO-
KYNHOCTH ONPENESAIOT COCTAB M YCTPOHCTBO M3AETHUS H COCPIKAT He-
o6xo/uMble NaHHBIE AJIsi €ro pa3paboTKu, H3COTOB/IEHHS, KOHTPOJIS,
'HCTIBITAHHSA, NPHEMKH, SKCIIYATALUHH M DEMOHTA, Boasmmicrey kon-
CTPYKTODCKHX JOKYMEHTOR INPHCBOCHb MUGPHI, COCTOSUIME H3 ABYX
'HPONHCHBEIX GYKB PYCCKOTO aidaBuTa.

K rpagnueckuM KOHCTPYKTOPCKHM JOKYMEHTaM OTHOCHTCA: gep-
TeX JieTan, cOOpouublfl yepTexk (WH(P AOKYMEHTA — CB), ueprex
obiero srna (BO), reopernyeckust (TY), rabaprThriii (T''YI) u monTax-
HBIH (MU) ueprexn, a Takme CXeMb H3geand,

K TeKCTOBBIM KOHCTPYKTOPCKHM AOKYMEHTAM OTHOCHTCS: cneuHpH-
Kanu#, BefoMocTs crenuduxanul (BC), BegoMocTs CeBIIOYLEIX J0KY-
meHTOB (B/1)}, BeZlomMoCTs MOKYIHEIX H3geduit (BII) u apyrue BegoMocTH;
DoAcHuTeIsHAs 3anucKa ([]3), rexnuueckiie yeiosna (TY), nporpamMmMa
H MeTolnka nenbitauukt (IIM), pacuerst (PP), skemnyatanuounsre, pe-
MONTHEIC H JDYIHE NOKYMCHTHI, NATEHTHBUI dopmytap (I1D), Kapra
TEXIHYECKOTO ypPOBHA M KauecrBa usfenus (KY).

Heprex Jgerald comepmuT n3obpaKeHHe 1Tl u 1py-
THE NAHHEIE, HCQOXOLHUMEIE [JIH €€ U3TOTOBJACHHS H KOHTpOoJa:A. Pabo-
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ype 4epTeXKH pa3pabaTHBAKTCd, KAK NPABHIO, HA BCe JETadAH, BXO-
AdlIHe B COCTAB H3ACTHL. .

COopoOuYHBHE gepTe X coflepxur Hiobparkenue cOOPOYHON
efHHHIEl 0 APYTHE JaHHLie, HeoOXOMuMbIe I ee cOOPKH (M3roToBfe-
uudA) ¥ KoHTpoadda. K cOODOUHBIM HepTerKam TakikKe OTHOCST THAPO-,
MHEBMO- H 3JIEKTPOMOHTAXKHBIE UepTexkH. Ko/auuecrBo cOOPOUHBIX
yepTekel JOKHO ObITh MUHMMAJILHEIM, HO JIOCTATOUHEIM st MPOBe-
JeHHA G HUM pPallMOHAJBHOTO npouecca cOOPKH H3JEHS.

Ueprex 00 ero BHAA ACIDKEH COASPKATL H300pakenue
W3eTHA C BUAMH, DA3PEe3aMH, COYCHHTMH, 8 TAKIKE TEXCTOBYIO YacTh
W HaAlKCH, HeoOXOAMMBIe JJIS HOHHMAHHSA KOHCTDYKTHBHOIO YCTpO#-
cTBa W3JeNHsl, B3aHMOJeHCTBHA ero OCHOBHBIX COCTABHBIX HacTeH H
npuHUUNa paGoTel, H JaHHBIE O cocTaBe M3genus. Ha ueprexe pomy-
cKaeTcs NOMeliaTh TeXHWUECKYI0 XapakTePHCTHKY H3ASH.

Teoperudyeckuf, raffapdTHed M MOHTA K-
HHH YepTeXH INpeIHASHAUCHE! IS CXeMaTHYECKOro {ynpo-
LMEEEQTO) [I0Ka3a H3JEJHS ¢ KCOPAMHATAME COCTABHRIX hacrell, raba-
PHTHLIMH, YCTAHOBOUHLIMH H NPHCOCIHHHTEIbHBIMU PASMEDAMH.

Ha cxemax 110Ka3HBAIOT B BUAE YCIOBHHIX H300paenui uau obos-
HAueHUH COCTaBHBIE YACTH H3JEIHA H CBASH MEXAY HHMH. o
['OCT 2.701—68 B 3aBHCHMOCTH OT BHAOB 3AEMEHTOB M CBi3eli, BXO-
AAIHX B COCTAB H3JEMMS, CXeME! HOAPA3JIMOTCS HA BHABL M THIIBL
C NPUCBOEHHEM COOTBETCTBYIOLIMX 1UH{POR, COCTOALIHNX H3 NPOIHCHOH
OyKBHL pycckoro aadasuta B apadekoll nubpe. IlpegyeMoTpens cue-
IyIOIIHe BHABl <XeM: BJAeKTpHUecKast — 2, rupapapadueckas — [,
nuesmaTHueckan — [, xunematuueckas — K, xoMOHHHpPOBaHHAR —
C, THnel cxXem: CTpyKTypHad — 1, QyHKuHOHANBHAA — 2, TPHHIH-
nuadnHad - 3, CcoefiMHedHuil — 4, nopkJalodeHus — b, obmasg — 6,
paciionoxenus — 7. Hanpumep, cxema rHppapiuvecKas NPHHIH-
nHadbHasg noaydaeT mudp [S. X

Coneunnduxamus onpegeiaser cocraB cOOPOYHON eIMHHIIH,
KOMIJIEKCA H KoMmIWIeKTz. Oua BeoOXoAMMa /1A HSTOTOBJIEHHS, KOM-
TEKTOBAHKS KOHCTPYKTOPCKHX LOKYMEHTOB H INIAHHPOBAHUA 3alyCKa
B NPOM3BOJACTBO YVKA3aHHBIX B Hell uspennid. CoctouT oHa B ofliem
Clydde H3 CASAVIOMINX Pa3feNoB: AUKYMEHTALMS, KOMIUVIEKCHI, cfo-
POYHEIE €IMHHUR!, AETANH, CTAKJADTHHIE H3NENHs, NPoYHe H3fledud,
Martepualel, KoMIekThl, Haaudume rex M WHBIX pasieIcs olpefe-
JASETCA COCTABOM CHEeNHHIHDYVEMOTo H3JeHs.

Bepromocts cuneunduganmuil colepXar mnepeueHsb
BeeX crnenudMKauuB COCTABHEIX YacTel M3Jedds C YKa3aHHeM HX KO-
JAHYECTBA W BXOJMMOCTH.
© B BenoMocTAX CCBITOUHHIX JOKYMEHTOB H APYLHX CONEPIKATCS
MePeYHY JOKYMEHTOB, HA KOTOPBIE HMEIOTCS CCBIJIKH B KOHCTPYKTOP-
CKHX IOKYMEHTaX, [IePeYHH MOKYNEBIX H3JENUH, MPUMEHACMLIX B H3-
HeAnn H mp.

oscHuTeRnbHAS 3aNHCKa JOKEA COACPIKATH OIH-
CaHHe yCTpo#CTBa U NPHHIKNA ICHCTBHA pa3pabaTblBAEMOr0 H3ACMHA,
4 TaKKe o60CHOBAHHE NPHHATHIX TEXHHUECKHX H TeXHHKO-3KOHOMHUe-
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CKHX penieHkll. CocTapisieres oHa 1[0 COelHanbiby dopmam
(FOCT 2.106—68), a reobxoqIMble CXeMEI, TaGauis! ¥4 uepTexRy JOfTy-
VHEETCA BRUIOMHATL Ha JMHCTaX 0ObdibX dopmatos. B obuem cayyae
PORCHUTE/LHAT 3A1KCKA JOAMKHA COCTOATE H3 CJEAYIONIHX Pa3feson:
BBE/CHHE, HA3HAYEHHE M OO/ACTb NPUMCHEHUN H3JENKS, TeXHHUECKa s
XADAKTCPHCTHEA, ONHCAHHE H 060CHOBAHHE BLIGDAHHO KOHCTPYKIKH,
pacueTsl no patoTocnocoBHOCTH H HAKeKHOCTH H3J8MAHS, OIHCAHUE
OPralusanuu palor ¢ NPUMEHEHHEM H3TENHS, OMHIACMBIE TOXHUKO-
IKOHOMHUECKHE NOKA3ATETH, YDOBEHb HOPMA/H3ALHOHHON OUEHKH WA
YponeHs yHu(uxkaun, B 3aBHCHMOCTR OT ocofenHOCTEl H3ieans or-
ACABHLIE pasfie/ibl NOACHUTEABHON 3aTHCKY JOTYCKASTCS OOBEIHHATD
HIH HCKJIIOUATD, & TAKKE BBOJHTL HOBhIE PASHEIEL,

Texunueckxne ycamosusa cocrabasmiores s COOTBET-
crpun ¢ T'OCT 2.114—70. Oun  moaxun Colepxarts TpeGoranun
{COBOKYMHOCTL BCEX MOxasaresell, HODM, NPaBHI H NOJOMKEHHH)
K H3AC/IKIO, €0 H3TOTOBMEHHIO, KOHTPORK), NPHEIKE H ROCTABKE, KOTO-
PHIe HEeNeJIecoo6pasyo yKaswiBath B APYrHX KOHCTPYKTOPCKHX  Jl0-
Kymenrax. TexHuueckHe YCAOBHA paspabaTWBaTes HPH OTCYTCTEHH
TOCYHAPCTBEHHEIX, PecHyOIHKAHCKHX M OTPaC/eBbLX CTaABJAPTOR TeX-
HEYECKHX  YCJIOBHH, DACTIpOCTPaH#OMIHXCH Ha JIAHHOE H3Leque,
4 TaK¥e IpH HeoOXOTUMOCTH IONOJHHTD HITH YHECTOYHTE TPeDOBaHHA
3THX CTaHZADTOB, -

ITporpamma u MmeToznka wensrTamui JONK B
COACPXKATL MPABKMIA It METOAB! NPOBEPKH COOTBETCTBUH U3 qep-
TEKAM, TCXHHUECKHM TPEOOBAMMAM, NACHOPTHLIM AANHLIM U HOpMaM
TOUHOCTH; OlDEJIeTEHHs NMOKASATeeH KAuecTsA H HaJeXKHOCTH H3je-
Fisl; MPOBRPKH ofecnedeuns crafinbRoCTH paGoTo!, ynotersa ofcny-
KHBAHHS H NPOBEASHHS PEMOHTA H3AGIKS; NPOBEPKH KOMIVIEKTHOCTH
H COOTBETCTBHS TPeGOBAHUAM TEXHHKH GE30MACHOCTH, LHIGopa mpo-
AOTAUTCALHOCTH W PeXHMA HCNBITAHKH, a TaKike IPOBEJEHHs HeoG-
XOAUMBIX 3aMEPOR BO BPEMA HCIOLTAHHAL.

Hopsanox nsnomenns pacueros ONpeJe/isleTesl XapaKkTepoM paccyn-
TEIBAEMBIX BOAHYHH. B obulem cryuae pacueThi goniHbl COZEPIKATh
SCRIHS MK CXeMY PACCUHTHIBAEMOTO H3ZEN; 344Uy pacyera (c yEa-
SAHHEM TOYO, 4TO TpeGyercs OmpejeantTh npu pacueTe); Aauuble Kad
PacheTa; YCJOBHA pACYETa; DPAacueT; SaKAI0NEHHe, DCKH3 Wilu cxemy
ACIYCKALTCH BHIMEPUYHBATH B IPOM3BOJALHOM MacLITale, ofecreynBalo-
LUEM HETKO® NPCACTABJEHHE O PACCHHTHLIBAEMOM H3/SHH.

FKCOAyaTanuwoHH e, PEMOHTHHE H Jpyrue
AOKYMECHTEH nBpeInasladens! jyH HCHOAb3OBAHHS HX 8 npo-
UECCE SKCIYATAUMM, OCCTYMHMBAHHA H PEMOHTA H3JeNHs.

Marewrawit dopmynsn p (TOCT 2.110—68) snuasercs
HEOTBEMICMON YaACTLIO TEXHHYECKOH MOKYMEHTANMH M 3alOJHAeTcs
Ha BCe BHOBL paspaaThiBaevble YCTPOHCTBA, ¢NOCOOLI NPOU3BOACTRA
1 H4 BeliecTBa, a TakXke Ha paspaboTaitinle pauee oObEXTH IUpH [O-
CTABKE MX Ha 9KCHOPT, €C/AH HA HUX e OLUI COCTABNEN HATENTHLI thop-
myasp. [peanasnauaercs on 175 oneHKy NaTeHrocioco0HOCTH, aTeHT-
HOH QHCTOTH: H TeXHHYECKOTO YPOBHA CIRAYIOLLHX 0GREKTOB: H3JIEAHH,
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TeXHOJOMAMECKMX [POIeCCOB, METOHLOB H3MEpPSHHH 1 I/Jcnm’reclfmn,
criocoB0B  IPOU3BONICTEA paGOUT, BEIIECTE M MaTepHasios, npo\.ﬁ"rmf
NPOMBIU/ICHHBIX RPEINPHATHN, SEKTPOCTAHIMA 1 APYIHX coopz_
skendil, TOCYJADCTBEHHHX, OTPACAEBHIX M pecnyOIuKaHCKHX CTaH
ﬂapTHO:fEHTthﬁ QOPMYJAD COCTABAAIOT B CAEAYIOWLHX CAYIAHX:
3aBepIIeHNe HAYYHO-UCCAEOBATSIBCKHX HIAH OHbITHO-KOHCpr’K:
TOPCKHX paboT, PesyNbTaToM KOTOPBIX ABJAAETCA KOHKDETHO® T&égn
yeCKOE PeHIeHHe (HanpHMep, NPHHIANHARLHAR JACKTPHUECKAA CX Ma:
KUHEMATHYECKAR CXeMa, Crnocol HoJyueHhs BellecTea U T, I.), MOX
JeKallge Mepenate APyrofl OpraHd3aldu sl pa3paBoTKH Ha ero
ocHOBE KAKHX-Au00 H3fenuil, MaTepHaloB H TeXHOJOIHUECKHX IMpo-
Hec;zssi)aﬁoma WJIH CYOIeCTBEHHOE YCOBEpIIEHCTBOBAHHE oébﬁggii
paspaloTKa HOBBIX H NEPECMOTP CYMIECTSYIONIHX CTaHAapTOR; pe
Aada Hay4HO-TEXHHYECKOH JOKYMeHTalluH 3a TpaHuIy; rNocTa
00BEKTOB Ha 3JKCIOPT; SKCIOHHPOBAHHE OGDLEKTOB HA BHICTABKAX X
gpMmaprax 8 CCCP u 34 rpanunefl. ’
lplleapTa TEXHHYECKOTO YPOBRBHA M”Kaqecmai
P OARYKIHN HCIOMB3YCTLH A7 OUSHIN KayecTna p}\?;ﬂetfmﬂ npl'1
OnpejesieHHE liejeccoOpasHocTy JannHefilnel ero paspaGorki W
HOCTABKH HA NPOHSBOACTBO, ATTCCTALUH, MOACPHHIAWIN UMM CHATHS
€r0 C NPOHBROACTBA, IKCIIYATaUMH., KapTy TEXHUYECKOTO ypkom&f% H
Kauecrsa DPOAYKUAH BHIONHSIOT 10 pOPMaM, YCTAHOBJICHHBIM
FOCT 2.116—71, a tutyapisift ancr ~— no 'OCT 2.105—68. ,
Homenruatypy Hagenuil 0o oTpacinM IPOMBILILIEHHOCTH, Ha KOTO-
PEIC COCTABJAIOTCS KapThi TEXHHMUECKOTO YPOBHS, IlOpﬁ,D,OKHHX COlﬂa‘;
COBAHJS, YTBEPKACHNA I BEJCHHs YCTARABIUBAIOT CODTBETCTBYHONLIE
MHEHCTEPCTBA MM BEAOMCTBA B 3aBHCUMOCTH OT Bia, HasHaueuud,
YCAOBMA NPOW3BOACTBA H IKCINYATAUHH H3LeMHH. ) i ]
OleHKa YCIOBHA KAYECTBA NPOXVKIAH ABIACTCA BaXKHOH COICTa?
HOH dacThy TAKHX npobiaeM Kak njJaHuapopadue, npor&zosnpoic:mie,
ueRooBpasdoBanie, CraHiapTH3AIKES, [OCYAApPCTREHHAs ATTeCTallHd
n FRITHA.
poﬁé ;amaoe H3feaue (Kamaylo cocTanHYIo IIaCTbuHS,T.Le,TIHH} paspa-
BarniBaeTod MO0 o CHOBHOH, Aubo ModH B H K O M I (iK”l
KOHNCTDPYKTOPDCKHX J0KyMcHTOB. B ocHORHOH Ko’MIm_enIT
KOHCTPYKTOPCKHX AOKYMCHTOB BXOJAT KOHCTPYKTODCKHE AOKY MEth:
OTHOCALMECS KO BCeMY H3AeMHI0 (K cocTapHoil yactu nag}emm)‘ B uei
AOM, HATpHMEp COOPOUHLIH WYepTeXk, MPHUHUHIHANLHAR mu@ma’rmvzf,-
CKasl cXema, BeAoMOCTh LOKYMHBIX M2hedliid, TeXHUYeCcKHe yCJ'[OE%[,s:{".'
B n0NHBI KOMIVIEKT KOHCTPYKTOPCKUX AOKVMEHTOS BXOAAT OCHOLH(;M
KOMILIEKT KOHCTPYKTOPCKUX JOKYMEHTOB Ha NAHHOE H3Je/He, OCHOB-
HBIE KOMIIEXTHl KOHCTDYKTOPCKHX JOKYMEHTOB HA BCE COCTaBHbe
YaCTH JAaHHOrO U3JeMuA, IPUMEeHeHHble N0 CBOHM OCHOBHBIM KOHCTPYK-
TOPCKHM JOKyMeHTaM. OCHOBHBIM KOHCTPYKTOPCKKHM ,T_LOKyMeHT?M umi
STaned SBAAeTCS UeDTe X AeTanu, a Juid cOOpOYHBIX eHHKL, KOMIIEK
COB M KOMIVIEKTOB — CheluHKanus.
1
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. IO3TAllHLIE CPOKH KOHCTPYHDOBAHHA H H3TOTOBACHUH ONLITHOTQO
ofpasna;

NPEeANoNaraeMas CepuiiHoCT.

TexHWYeCKOe 3aflaHKe NOCTyImaeTr B KOHCTPYKTOpCKoe Sppo, Ha-
HAILHUK KOTOPOCO MM IABHLIE KOHCTPYKTOP HA CTANHH MOATOTO-
BUTEILHOIO TEPHOAA BRIACAACT BEAYIIErO KOECTPYKTOPA H TPynny
KORCTPYKTOPGB.

Benymuit KOBCTPYKTOp, H3YUHB TeX HHYECKOE 3ajla’ue, CoCTaBIaeT
rpagHk paloTsl, B KOTOPOM YKa3LIBACTCS NOCTEA0BATENbEOCTE paspa-
GoTky, HEOGXOAMMOCTD JOTIONHUTEIRHEHS HCCAAOBALRY 1 paspaboTku
SKCIEPHMCHTAABHMR Y308, Heo0XOAHMOe KOJJHUIECTRO KOHCTPYKTO-
POB H BEPOATHLIE CPOKH 3aBEPINCHMS DPAGOTHL.

Ileparm sramoM paloTsl siBaserTcst paspaboTka Te X H i 4o -
CKOTO MPEeANOKeHHsd, KOTOPOe mpejcTasiaieT coboli coBo-
KYIHOCTh KOHCTPYKTOPCKHX JIOKYMCHTOB, COJCDMKANIMX TeXHHUCCKHE
M TEXHHKO-IKOHOMUMECKHE OQOCHOBAHHA IENIEcO0BPA3HOCTH paspa-
OOTKM ROKYMEHTALNH H3AETHS HA OCHOBAHHH aHannsa TEXHHUECKOTO
SalatHAs 33KA3UMKA W PAsNHINBIX BAPHAHTOB BOBMOMHEIX DELICHH{
M3ACAHS, CDABHUTENBHON ONEHKH PEMIEHHEH C yyeTom KOHCTPYKTOP-
CREX W 3SKCIIYaTalMOHHEIX 0COGEHHOCTEH paspabaThIBACMOIG H cy-
WECTBYIOULNX H3REMUHA, A TAKIKE NATEHTHBIX MaTepnaloB. O643aTeNh-
HBIMH JOKYMEHTAMH TEXHHUECKOIO NPEVIOKEHHA TBASCTCS BEAOMOCTh
TEXHAUCCKOIO NPETOKEHHT H NOSACHUTENBHAS 34AMHUCKA.

B saBucHMOCTH 0T XapakTepa, HazHAYeHHs WiH VCHAOBHH Tpou3-
BOACTBA U3A€MMsl Na CTAjHKM TEXHHUECKOTO TPEIOKCHHA HOMONHH-
TEIBHO MOFYT Pa3spabaTbiBaTLCA CACAYIONIHE AOKYMEHTH: uepTeK o6-
INero BHAA, rabapuTHHI uepTer, cXeMn, TabJaHIE, pPacyersl, HATEHT-
HbIH POPMYZIAP, KapTa TeXHHUECKOrO YPOBHS M KAuecTBa IHDOAYKIMH
H Tak HaselBacMble MPOYHE NOKVMEHTE. BCeM ZOKyMEeHTaM TexHHue-
CKOro INpeITOKeHHS MNpuCBanBaetcs Jautepa 1L

Texuuueckoe npeasorkenne Mocie COrAACOBANMS H YTBEPACAEHN 51
B YCTAHOBACHHOM IOpAJKe SIBASIETCA OCHOBAHHEM Jls paapaboTKH
SCKH3HOTO (TCXHHYECKOro) NpoeKTa.

DCKH3HHY HpPOEKT—3T0 COBOKYIHOCTL KOHCTPYKTOP-
CKHX JOKYMEHTOB, KOTODLE JOJUKHBI COAEPHKAThH NPHHIMMHATBHRLE
KOHCTPYKTHBHBIC DCLIEHH, Jaioliie ofuiee MpeAcTaB/ienne of YCTpoii-
CTBE H NPHHIHTC PACOTH U3NEHS, 4 TAKKE LAHHHIE, ONPeTSTIONIHE
HASHAYCHUE, OCHOBHHE NAPAMETPHl H rafapHTHE pasmepot paspa-
0aTEIBAGMOTO M3JEIHA.

Ofs3aTeTbHEIME JOKYMEHTAMH 5CKU3HOTO IPOEKTa ABARIOTCH Be-
AGMOCTE 3CKH3HOTO NPOEKTa M MOSICHHTERLHAs 3allHCKa, & AOIOJIHH-
TENLHEIMH, paspabaTolBaeMbIME 10 Mepe HagoGHOCTH, — YepTeK 0f-
IECTo BHja, TEOPCTHUECKHH M ralapHTHEIT uepTexH, CXEMBl, BEAOMO-
CTH TIOKYRHBLIX H3IEAHH W COMVIACOBAHWS MX TPHMEHGHHS, IpOrpaMma

M METOAHKA HCMLITAHHI, TabIHIB], DACYETE], HATEHTHLI tdopmyisp,
KapTa TEXHHUECKOTO YPOBHA M KAYCCTBa DPOAYKIMH H TAax HashiBae-

‘MaI€ NIpOUNE ROKYMEHTHL. BeeM AOKYMEHTaM 3CKH3HOTO NPOEKTa NpH-
CBauBaeTCH AHTEpa 3,
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Ha 3TOM 3Tane MOIYT H3TOTOBAATBCA H MCIHBLITBHIBATHCA MOIGNH,
makersl Hagends, Heofxopumocts paspaboTku KOHCprKTOpCKHth,H.g:
KYMEHTOB [IAf HMSIOTOBJCHIN MaKeTos yc'raHaamBaeTc;['paspa 0
yHKOM. KOHCTPYKTOPCKUE AOKYMEHTHl TIPH M3IGTOBACHHU MaKETOE
paspalbaThiBaIoTCs s TIPOBEPKH MPHHLATIOB paGoThl H3LEMUA W

TABHLIX WACTEH.
eroE)E?{?{SHb{ﬁ IPOEKT IOCIe COTaCoBaHusl W yTBEPKASHHS B ycTa-
HOBREHHOM nopsm{e CJIy}KHT QCHOBAHUEM kA up&SpaﬁOTKH TeXHHJEC-
CKOTO TIPOEKTa MM paboueill KOHCTPYKTOPCKOH AOKYMEeHTAINH.

TexHuuecKHUH OIpoeKT— ITO COBOKYNTHOCTL KOHCTP YK~
TOpCKHX lIOKyMeHTOB, KOTOpre JOMKHBL COILEp?KaTb OKOH‘%&TEJ’[LHI:E?
TexHBEUYeCKHe peLlIEHI/IH, parwike 1oAHoe H[JE,ZLCTE&BJIEHHG Q YCT[JOE-
crTee paspabaTeBacMOTO H3XEAHd, W HCXOAHBIE AANHLBE IS pasp

abouell AOKyYMENTAIIHH.
GOTE%HI;ZTQJI])HB&H y,I[OKYMEHTaMPI TEXHHYLCKOTO HpOEKTa SABAAIOTCS
HEPTE}K OﬁH_LGI‘O BHLAa, BEIOMOCTDL TeXHUYECKOIro H]JOEKT.':!‘z NoACHUTEI b=
HAasl 3allHCKa. EOHO.T[HHTQJH:HBIMH —‘iEpTe}KI/I JeTaJsnet, TEOpETHHG-

© cKuit B rabapuTHRIA YePTeXKH, CXEMBl, BEAOMOCTb NOKYIIHALIX H3AEMHH
M COrNACOBAHHA HMX NPHMEHCHMs, TEXHHUCCKHE YCNOBHA; IporpaMma

H MeTOJAHKA MCILITaHHH, TaOaHlLl, PACUETHl, MATEHTHBIH (i)opmynﬂgz
B KapTa TeXHHYECKOrQ YPOBHS 4 KAuectiRBa TPOLYKIHH. B‘CEM JAOKY-
MEHTAM TeXHUIecKoro ITPOeKTa INpHCBapBaeTcs JuTepa T.

Ha stoM sTane paBoT TakxKe BO3MOKHO H3TOTOBJEHUE H HCIBITAHHE
Maketos usgenust. HeobGxoanmocTs paspaboTKH KOHCprKTOpCé{HX
JIOKYMEHTOB JJAf H3TOTOBJEHHA MAaKeTOB YCTAHABJAHBASTCH paspaloT-
yrxoM, Takue JoxYMEHTH $acTo OBBAOT HeOOXOAUMSBI AVIf IPOBEPKH
OCHOBHLIX KOHCTPYKTOPCKHX pPeIIEHHH paspaﬁa'{*bmaemoro H3eH A
WM ero COCTABHMX dacTedl; M4 npeaBapurelbhol ITPOBEPKH NeJIeco-
o6pa3sHOCTH HSMEEEeHHd OTAeNBHHX COCTABHBIX YaCTed H3rOTOBMAAL-
MOI0O M3jefdHd J0 BHECEHHS »THX U3MeHeHHH B }321601{1/16 KOHCTPYKTOD-
CKHE ROKYMEHTHI ONBITHOrO ofpasua (OTBEITHOR fapTHH).

Texuuuecknit npoexT NoC/ae COACOBAHH H YTBEPKACHUS B yCT14-
HOBJEHHOM MNOPSIAKE CAYKHT OCHOBaHMEM s paspabortku paboueh
KGHCTD YKTOPCKOH JOKYMEHTAIIHH,

KoHCTpYKTODCKHM JOKYMEHTAM Vs HHIAHBUAYAAbHOIO NMPOU3BOL-
CTBa, NpeAHA3HAUSHHEM AJAS Da30BOrO H3TOTOBJEHHUSA OJHOTO ‘I/IJIPI ne-
CKOJBKHX H3fennfi, npuceausaerca Jaurepa M. Pazpaborke paboueit
KOHCTPYKTOPCKOH JOKYMEHTALHH HEJUBMAYAMABHOTO TPOM3BOACTEA
MOXET [peNecTEBOEATh BHIIOJHEHHe OTASALHBIX CTaJUH anBpaGOTKH
{TexHHueCKoe 3ajaHke, TEXHHUECKOE MPEATOKEH e, SCKH3HEIH JIPOCKT,
TEXHHYECKHH TIPOEKT). )

Brinonnenye paBGouyero npoeKTa— BOKHHA DEPHOL
LIS BOINIOMEHKST BCEX 3AMBICIOB, PacuyeToB, paspalboTok, IKCHEpH-
MEHTOB, KoTOphie BOSHHK/IH H IPOBOIH/INCH HA HPeALIYIIHX sTanax,
B IeTaJbHLIE YyepTewH, CXeMbl, crnenHduKanuH, BEJIOMOCTH H Apyrue
ROHCTPYKTOPCKHE JOKYMCHTH. KOJIHUECTBO uepTeked H TCKCTOBLIX
AOKYMEHTOB Ha 5T0f CTajWH CTPOTC JNHMHTHPOBAHO, H BCE OHH JA0/-
HHB ObITh BEIMOJIHEHB B YCTAHOBJCHHMie cpokd. Bee noxynhne
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H3Je/iMs ROJIKHEL OBITh CIIeHH(HUNPOBAHE], COTVIACOBAHEI, 3AKA3AHEL;
NpH 9TOM AO/MKHA ORITh YBEPEHHOCTh B TOM, UTO BCE BEJOMOCTH H Che-
UMOHKADHE 3aNOAHAKTCH NPaBHALHO: MADKH H3JeIHH, 3aBOAR-HC-

TIOMHUATENH, KOMTHYECTBO H3JSIRHA Ha MAaIIRHYV, Ha 3a0aCHEIC KOMIIJIEKTHE,

Ha craany BHnoAHeHHs pabouero NpoekTa B NEPBYKY OUEPEsDL pas-
pabarTHBaloT ACTANLHEIE YePTeXY HA KPYIHBEE MOJEAH JHTRHHEIX AeTa-
Jefl (CTanpHBEIX, YYTYHHEIX}, UMK H3TOTOBAEHHS KOTODEIX BECHMA
IJIMTeNeH; BLIAAKTCS YepTeXki Ha CAMBIE KPYITHBIE ITOKOBKH H APYTde
JCTaNH, KCTOPEE OYAYT H3TOTOBAATLCA HA APYrEX 3aBofax, Ha srtof
CTafHH KOHCTPYKTOPCKAS A0KYMEHTALMUSA MOABEPTaeTcst CTPOroMy KOH-
TPOJIIO TEXHOMOrHYECKOR CayKOel ¥ cyxkOLl CTAHIADTHIALMY.

Palouast KOECTPYKTOPCKAsl AZOKYMEHTALHs BKIIOYAET ueDTEKH
Bcex JAeTanedl, cOOPOUHRIX €W, chHeud(UKalMH H APYrue AOKy-
MEHTH!, HE BOWEIIIHE B KOHCTPYKTOPCKYIO JOKYMERTAIHIO Npebny-
WHX cTaaufl, Ho HeoOXOAWMBIC Ha AAuHON cragun. PaapabarsiBaercs
OHa Ha ONLITHHE o0paszel (ONMBITHYIO MaPTHIO), YCTAHOBOUHYIO CEPHIO,
FOJICBHYIO CepHIO (YCTAHOBHBILEroCs CeDHIIHOTO MM MACCOBOTO Npo-
H3BOJCTBa). DTHM JOKYMEHTAM NPHUCBAUBAKT COOTBETCTBEHHO JIHTEDHI
O, Au b,

Ha 3Tane paboduero NPOEKTHPOBAHHA HSAETHS H3TOTOBASIOT H
MCHBITHIBAIOT. FeMuTaHus DaszensioT HA 3aBOACKME, MPHEMOUHLE,
MEZKBEAOMCTBEHHBIE H FoCyAapCTBeHne. Hocne Kamaoro Buga nenms-
TaHWH TPOBOJAHTCA KOPPEKTHPOBKA KOHCTPYKTOPCKHX AOKYMCHTOB.

§ 5. O6osHa4eHHe Hafenui B KOHCTPYKTOPCKHX AOKYMBHTAX

B wnacrosmiee BpeMs HCHONL3VIOTCH pasiHuHble cucTeMul ofosna
ueHHA H3AeNHE H KOHCTDYKTGDCKHX A0KyMmeHTon. Muoroobpasue cu-
CTEM ¥ CTPYKTYP 060o3HAaUeHMs HapyIIaeT eIHHCTBO HHAOPMAaHOHHOrO
A3LIKA, 3aTPyAHsAeT oOMeH HHGOpMaHui ¥ BHeIpEeHHE ABTOMATH3HO-
B3NHBIX CHCTEM YTNpaBACHHHA,

Epsnas cicrema KoHCTpYKTOpcKo# gokyMentauuu (ECKJ) yera-
HaBJIHBAET eAMHYIO KAACCHPHKANMOHHYIO CHCTeMY O003HAUSHUS H3je-
JHH ¥ KOHCTPYKTODCKHX JA0KyMeHToB., Ee cosfaHme oDecneunbaer
ONTHMAaNbHBIE VCJAOBHSA LA 6bICTpOI‘0 TEMATHUECKOIQ IIOHCKa 4YepTe-
JKell — uazenuii, cOOPOYHLIX EIHHEI H AeTajell B LeddX 3aUMCTBO-
Batlis UX IIpH NPOCKTHPOB2RHHHA HOBRIX HBII,&JIHI:I‘, HCIIONbL30BANHNA B IIPO-
H3BOJACTBE uepTexkef, paspadoTaHHLIX APYTHMH NpPEANpHATHAMH, Oea
H3MeHeHHs uX o0Q3HAYCHHS WIH BBRASHUH ACHOJHHTEAsHMOTO 0003Ha-
UeHMUH, 3HAYMTENLHOTO NOBLILIEHUA YPOBHS YyRUPHKAIMH H CTaHAap-
TH3AUHH H3ASMHA; COKPAleHUA HOMEHKAATYDL H3ASTHHA; MIHPOKOrQ
IpHMCHEHH A BLIUHCAHTEIbHOH TEeXHHKH [Ipd NOATrOTOBKE H OpraHHa3a-
IHY OPOM3BOACTBA.

Erunads KJaccHpHKAanHOHHASA cHcCcTEeMa
o6osHa e HHH npejycMaTpruBaceT CJIE,I[YIOHJ,Y}O CTPYKTYDY
ofo3Havuenys ¥3AENHA W ero KOHCTPYKIOPCKOro AOKyMeHTa:

M. XXXXXX. XXXX,
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rae M — Koj opranusanuu paspaloTudka, MECTb 3HAKOB 3a KOJNOM
oprauH3aund paspaGorurKa — KOA KAaCCHUGUKAUHOHHOR Xapakre-
PHCTHKH, YETHIPE NOCHEAHHX 3HAKA — NOPALKOBDIA PErHCTPALHOHHLLH
HoMep TOBAPHOH MPONYKIHA MJAM BHYTPYBHAOBAA XaPaKTEPHCTHKA..

KnaccudbrkKanHoOHHAH XapaKTepPHCTHKaA
pasHauaeTcss o BEICIMHM KJTaCCHPUKALHOHHL M
rpyInNHPOBEaM «O0mecosHoro KaacCHPUKEATOPA NPOMBILI-
aennofl ¥ ceybeKoxosaicreentol npopykuuy (BKIT OKII). CoraacHo
OKII, Bce uzfenns pasbuBaOTCa Ha H3ASMUs 0OIIErc B OTPAC]IEBOTO
npumeHerus, Bricmue xaaccudrranxoHHpie rpynmupoBgr  OKII
OXBATBIBAIOT KAX TOBAPHYI, TaK H HETOBADHYIO NPOAVKIHK (NeTaH,
cGopouHBE EXUEHIH) H COAEPIKAT OTPAC/ICBHE H OBLEeMAIHHOCTPOH-
TeJILHbIE KJIACCh MAMHHOCTPOEHKES M IpubopocTpoeHus. B HacTosmee
BpeMs Hmeercs cBuuue 50 THC. BRICIHX KAACCHRORKANMOTHAIX PP YTITH-
poBoK, 0000MA0MMX NPOMBIULIEHHYIO M CEABCKOXO3ANCTBEHHYIO
NPOAYKIMIO, H3TOTOBAAEMYIO BCEMH OTDPACASMH CTpaHbl. OHH HMEIT
HecTHpaspAAHL ubpoBoll KoA (CTPYKTYpa AdHa BHILE), B KOTOPOM
mepBHE JBa paspsja ompefensiorT kmace uagenus (100 gaaccos),
Tperufl — NMOAKAACC, YeTBEPTHIH — TPYINY, NATHH -— NOATPYINY,
mecroif — BHA, ‘ :

OKIT comepxUT, HANpUMEp, CAEAYIOUHE Kiacch: 36 — «XHMH-
gecKoe W HedTsIHOe MANIHHOCTpoeHHes; 37 — «ApMaTypa NPOMBIIAEH-
Has TpyOonpoBofHasy; 42 — «[IpuOOpH H CpeACTBA aBTOMATH3ANHH
ofIenpoOMBIILIEHHOr0 HazuayeHns»; 51 — «OBopynoBanue L1st Jer-
KOl U NUIIEBOH NPOMBIIIEHHOCTH ¥ OHITOBBX MpHbopoBy; 52 — «Ilpo-
IVKIMA MampHOCTPOEHHsS PasHOro HazkaueHms». Magenus obwero
NpPUMEHEHHST BHIAEAEHL B CAaMoCToATeAbHBIE Raacchl: 30 — «COopou-
Hule eAruuHmby; 40 — «/etaqn obmeMamiHECCTPORTEABHOIO JIPIMe-
LeHHH — Teya Bpamennds; 50 — «lerany ofuieMangHOCTPOHTENBHOTO
NpUMEHEHWST — KPOME TeNl BPAmIeHK s,

CrpykTypa obosHayeHHH U3AENHE B KOHCTPYKTOPCKUX AOKYMEH-
tax 1o ECK/l umeer BHA:

M. XXXXXX. XXX, XX — XX,

rae M — pHpeKe npeArpuaTHS; nepBee mectsh 3Hakos — BKIT OKIE;
CACAVIOINE TPH 3HAKA -— MNOPSAAKOBLIH DErHCTPAIHOHHEBIN HOMED;
caeyolye JIBa — IMHPP JOKYMEHTa; INOCJASJHHE JABA — BAPHAHT
HCIOOTECHHA.

Hns ofoszHayeHyst JeTanell CYIECTBYIOT KOHCTPYKTOPCKas (mo
ECK/M) u rtexwonorudeckas KaaccHpHKALHH.

KoHeTrpyKTOpcecKag KaaccHprKauudg gera-
AeH noCTpoeHa [o NMPHHIHIY MOCIEA0BATSILHOIO Pa3e/eHusT BCel
COBOKYHHOCT}! JIETE].HEI:,I Ha TPYINIOHPOBEKH, UMEIHe CcXOoAHBIE I[IPH-
3Hakd, B KauecTBe OCHOBHOIO KJIaCCHqJHKaLU’IOHHOI‘O TNpH3HAKA HCIOMN b=
30BaHa reomeTpuyeckada dopma fetanei, yTo odaerdaet HX 3aHMCTBO-
BaHWe, yYHHIHKAUMIO ¥ CTaHAapTysanuio. [Ipumara cienyiomas ae-
HHMa/bHAS CTPYKTYPaA KOHCTPYKTOPCKOrO 0003HAYEHHS AeTaslH:

H. XXXXXX. XXX,



rae M'— mudp opraunsanui paspafoTuika; NepBLe mecTh 3HAKOB —

kaaccHpHKAIIMOHHAS XapaKTepUCTHKA: KAacc (fBa 3HaKa), TIOAEAacC,

rpynna, NoArpymna, BHA AeTalH (N0 OAHOMY 3HAKY); MOCTCAHHE TPH
3HAKA — TOPSAKOBEIN DErucTpalMCHHE HOMED JETATH.

Knaccuprranusa, Ha oCHOBE KOTOPOH GopMUPYeTCA Takas xapak-
TEPHCTHKA, TPEICTABAsAeT CcOo00H MECATHYHYI0O HEDAPXHUECKYI CH-
CTEMY C MATHI0 YPOBHAMH enernsa. Kaxapil xiace nociesoBarteabo
IeANTCH Ha REBATh NOAKIACCOB, KaMIHN INOAKKACC — Ha IEBATH
IPyOI, KaxKAad IPynna — Ha JeBAThb NOATP YL, KaXKAasS NOArpyIIa —
Ha JEBATh BUJOB. [ KOJUPOBAHUS KMaccHGUKANHOHHBIX TP YIIKPO-
BOK (NOJAK/AacCOB, TPV, HOATPYTH, BUIOB) HCIOAB3YIOTCA NHGPOBEIE
sHaku ot | Jo 9.

Henenye getanefl Ha KjaccHPUKaNHOHABE TPYNOHPOBKH OCYILe-
CTRIAETCA Ha oCHOBe HauGoJee CYILECTBEHHEIX s PeieHus TNocTa-
BIEHHBIX 34734 KJACCHPHKALHOHHEIX OPH3HAKOB, XapaKTEePH3VIOMHX
cpofictBa feraseli. C Kamx A0 TOCAELYIOLIEeH CTYMEHDLIO AeeHH s KIACCH-
bunMpyeMoro MHOKECTBA BO3PACTACT CTENEHb KOHKPETHOCTH KJIACCH-
QUEANHOHELX 1IPH3HAKOB, Bee geTany JeidaTcd Ha OTPacieBEIE H
ofemManr HocTpoRTeNLHbE, K ofleManMHoCTPOHTENLHEIM OTHOCSITCS
TAKHE, KOTOPLIE HE FBMMOTCS cHenubHUecKIME s KaKofi-n1u6o of-
HOK oTpacld 1Mo KOHCTPYKIHH, rabapHTHMM pazMepaM, MaTephasnaM,
MaccaM, TeXHOJOIWH H3FOTOBJEHHA H T, I.

CucreMa KOHCTPYKTOPCKOTO 0003HATeHN s AeTanefl B KOHCTPYKTOpP-
CKHX AOKYMEHTAX C03/2eT NREANOCHUIKH IIHPOKOrQ HCNONB30BAHHA
CPEACTB BLIYMCAHTENILHOH TeXHUKM And ofpaboTku HRdgopMaiuu, co-
Jep:Kanme#icss B 9TEX JOKYMEHTaX.

TexHonoruyeckKkasi Kanaccu U KauUuA IoCTpoena
Ha NPHHLYIE IPYINHPOBaEHA AeTanel 1o ofHOCTH TEXHOMOTHEECKOro
npomecca X H3TOTORMEHHH. B KauecTBe MCXOAHBX B3ATH HECKOJALKO
HEe22BUCHMEIX NPH3HAKOB: Pa3MepHAd XapakTepHCTHKA, TDYMIa Ma-
Tepuana u Ap. IIpuHsra CAeAywIas CTpYKTYpa TexXHOJOrHUECKOTo
ofo3HaueHus JeTanu:

XXXXXX, XXXXXXXX,

rfie neppas 4acTb (A0 TOUKH) — IOCTOSIHHAH UACTh TEXHOJAOTHUELKOrO
of03HAueHus! JAeTali, a BTopas — 4acTh TeXHOJ0rHYecKoro ofosHa-
YeHHs JleTadd NPHMEHHTENbHO K BHAY TeXHoJOoTHueckux pabor.

Tpu nepseXx 3HAKA MOCTOSTHHOI 4acTH ofo3HaueHHs — pasMepHas
Xapakrepuctuka (rafapuTel) AeTalH, UeTBePTHIA W NATH — rpynna
MarepHasna, WIECTOH -— YKPYIHEHHast rPynnupoBka (BHA HCXOAHOI
38I0TOBKHM).

Bropas wacTh TEXHOMOTHUYECKOTO 0003HANEHHs IeTanu fpeicTan-

asgeT cofiofi HaGop NPHU3HAKOB MPUMEHHTEJNLHO K BHEY TeXHOJOTHUE- .

ckux pabor. Takoit HaBop OPU3HAKOB pasiAuueH jid AeTaleH, HOMy-
yaeMeX JNUTLEM, KOBKOH H ropsuefi INTAMOOBKON, XOJOJAHOH 1uTaM-
NIOBKOH, pesaHueM, ¢ OPHMEHEHHeM TepMuuecko# o0paboTki, (opmo-
06pa3oBaHHeM H3 TIOJNHMEPHBIX MATE€DHAJOB, a TaKmke AXS jeTanel
C MOKPBITHEM. 2Ta 4acTh 0003HaYeHHs HMeeT BOCEMb 3HAKOB, HO 3HA-
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yeHHE KAKAOIO M3 HHX PDASAMUHO A5 PA3/IMUHLIX BHJAOE TEXHOLOTHYIE-
ckux pabot. Ola MOMKeT, HanpHMep, pACUIH(PORHBATLCT TaK: mep-
BB 3HAK — BUI ofpadoTky, BTOPOM B TPETUHR — Kiace TOYHOCTH,
weTBePTHIH — KAACC UMCTOTH, ATHIL — MOAYJIL SJAEMEHTOB 3y0ua-
TOTO 3AUEIVIeHHH, IECTOH — YTOUHEHHBIH BHJ SaroTOBKH, Cellb-
Mol — BHA H MecTo TepMooOpaboTky, BOCbMOS — MaccoBas XapakTe-
PHCTHKA.

TexXHoIordYecKad KIaccKPHEANMA AeTANCH CO3AACT MPenloChIKH
oA GyUKOHOHAABHOHA H IpenMertHoll creuHaldsallud NPOH3BOACTBA
BHYTPH OTPaCAH, TIPOBEAEHHS KAUECTBCHHOTO M KOJHYECTBRHHOTO
AHANE3a [CTadeH, HaXOAMIUXCH B MPOH3BOJACTBE 1 BHOBbL 3aNycKae-
MEIX B NPOH3BOACTBO, MEXaHU34NUY Tpolecca aHalHM3a TeXHOJOIH-
YeCKUX JIOKYMEHTOB ¢ HCNOAB30BAHKEM CPEJICTR BEHIUHCAHTENBHON TeX-
HHEKH.

B saBrcumocTs 0T xapakTepa peulacMelX 3aad JONYCKaeTcA He-
MOJb3QBATE KaK TOJNHYK CTPYKTYPY KOHCTPYKTOPCKO-TEXHOXOTHYE-
ckoro of03HadyeHUs AeTAAH, TAK M ee DasJHUHBIEe 4acTH ¥ COUeTaHHs!
yacTetl.

§ 6. ABTOMATHSALKA NPOEKTHO-KOHCTPYRTOPOXHX pabor

Kaxgelii rox B Hamell cTpake cosjacres oKoao 4 THCAY HOBBEIX
H3feanti, Mamny M npuSopoe. PaspaboTka ¥ BHEADEHHE HOBOH TEX-
HUKH CTAHOBHTCS CHOKEBIM [ipoieccoM. [IOCTOSHHO yBEAHUHBAeTCH
ofbeM H PacTeT CAOMKHOCTH NPOSKTHBLIX H KOHCTPYKTOPCKHX palor,
CBSI3AHHBIX KaK € COBJAHHEM CaMHX H3[CJAK{l, TaK H C NOACOTOBKOM
¥X TIDOH3BOACTBA. B CBA3H C 9THM TPYAHO NEPEOLCHHTE BANHOCTL
NI BapoJHOTO X03fHCTBa pewenus npofieMsl COKPAIIEHHsA CPOKOB
¥ TIOBHINICHHS KauecTBA TMPOEKTHRIX M KOHCTpYETOpckux pabor. Ha
perenye 3Tofl npoGiIeMBl HaOpPaBJIeHLl CETOJHS VCHAHS MHOTUX yue-
HEIX W CTEHHAAHCTOBR HAVUYHO-HCCJASNOBATEAbCKHX M NPOEKTHO-KOH-
CTPYKTOPCKYX OPraHH3aldil ¥ NpOMEULIEHHBX TPCANPHATHA.

ilpouece NpoeKTHPOBAHUA KAK I[IpoLecc aBTOMATH3AIMH MPEECTA-
BafeT coloil CROKHBIN BUA HHPODMAIMOHHEIX NIPOIECCOB, HENocpen-
CTEEHHO CBSI3AHHBIX ¢ HHTEANEKTYANbHON ISSATENbHOCTBI YEJOBCKE.
B uupopmanuoHHoll CTPYKTYpe mpomecca NpOeKTHPORAHHS UETOBEK
Kak TROpuECKAH FHUYHOCTL 3aHHMAET LEHTPaJLHOE MECTo, [03TOMY,
pewas Bonpochl aBTOMATU3ANMK Mpolecca NPoeKTHpopaius, Heobxo-
AUMO HPEXAE BCEI's PEINNTE Bollpoc o6 aBTOMATH3AUMH OIpEAeeHHEIX
dyBkUuf, BLIIOJHAEMBIX UEJOBEKOM B 3TOM nponecce, T. €. peub
HJIET O CO3JAHKK YETOBEKO-MAUIHHEMX cHcTeM. 3a4aua COCTOUT B TOM,
YTOOB! BEISIBUTE 5TH (PYHKIHH K X Poib B NPOIECCe IPOSKTHPOBAHMA,
baspaboTaTe MeTOAB! M CPEACTBA MX ABTOMATH3AlMH H HA HX OCHOBE
Co3JaTh CHCTEMB 4ABTOMAaTH3AaLUWYH TPOEKTHDPO-
Bauns (CAIIP) B TexHHyecKol NOACOTOBKE MPOM3BCICTB.

Eean uens nmpoeKTHPOBAHHS ONpEAETHTs KaK MNOJyueHHe HeKo-
TOpOH wudopPMAUHOHHOA MOAEAH Oyaymero HajeaHs, obJanarliei
OTpefieyIeHBLIMH Halepea 3aJaHHBIME CBOUCTBAMH M 0TOGpa:KeHHOU
B BHAE INPOEKTHEO-KOHCTPYKTOPCKOHl MAOKYMEHTANHH, To 0G0OHIEHHO
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npouece TMPOSKTHPOBAHHSA MOXKHO MPEICTABUTH, B CAEAVIOLEH Mocie-
ZOBATENLHOCTH:

I} BocnpusTHE HCXOAHOH HH(pOpMANMH, Collepxaiueica B 3alauHu
Ha TPOEKTHPOBAHUE;

2) BoipaboTKa CTpaTerHd NPOCKTHPOBAHHSA;

3) GopMrpoBaHMe 3anpoca B TOHCK pesleBaHTHOH HEGOpPMAaIHH
B HHQODMARHOHKEOM [IOJE;

4) BocmpusTAe 3TOH HHpOpPMAIHH,

fpoexmna-
KaHCmpyKmod

i CKAT Dory—
MERMAUUA

5) o6paboTka ¥ oToOpakendHe HHPOPMAUMH;

6) avanns u BLIOOp BAPHAHTOB; T

7) TOKYMEHTHPOBALKE PE3YyJALTaTOB.

DTa MoCAeoBaTeNbHOCTh SABASETCA 3aMKHYTOH, H POJIb JIEMEHTa
ofipatHolfl CBA3M, CAyKaueH AAs MOJAYUSHHS KOPPEKTUPYIomed HH-
dopmanuy, urpaer paspafoTka ¥ auanus MojeacH GyEKIMOHHPOBA-
HHA TPOEKTHPYEMOTO H3JAEMHS,

PaccMOTpeHHYIO COBOKYIIHOCTE 3TAMIQB IIPOIIEcCa IPOEKTHPOBAHH i
MOXHO 0T06pasuTs B BHAe UHGDOPMALIOHHOH CTPYKTYpal (pHc. 3),
BELAEAUB YJ0BEKY TBOPUeCKHEe QYHKIHH, BHIIOAEAEMEIE HM B CHCTEME
Ha Bcex Tanax MPOSKTHPOBAHHS, M BOAMOMHB BHIOJAHEHHe dopMma-
JAH3VEMLIX HH(POPMAIHOHHRE NPONECCOB HA KOMIVIEKC TeXEHUECKHX
CPeNCTB XpaHeunsd, nepefaul, odpaboTKH ¥ BLHAAUH PasAHUHLIX BHIOB

Cpeldemba
Borympnmupobu ~

Apxud
HUR o PATMHO¥E-
HUA uHpopmayLL

—

uHpopManuH., BxoasmuM BozeHCTBEEM B 3TOH cHCTEMe ABASETCAd HH-
opManud, COACPKAMANCT B TeXHHUSCKOM 34aJaHHu, a4 BLIBOAOM—

UHPOPMAYULL

Memodusu
npoexmMupsEanis

Coctcmba
amabpaxesus

NPOCKTHO-KOHCTPYKTOPCKAR AOKYMEHTAUHA.

CozganHe aBTOMATHAHPOBAHEBIX CHCTEM TEXHHYECKOH# MOATOTORKH
NPOH3BOACTBA TpeAIoNardeT HCNOJAB30BAHHE B HHX # HpopMa-
HHOHHO-BHUYUHCAHTEeAbHHNX cuHucTeMm (MBC) B ka-
ueCTBE OCHOBHI JJIS pelIeHHsT JABYX TJaBHBIX 3ajad:

1) o6peAHHCHHSA pa3fHYHKE DOACHCTEM M IIPOLECCOB B CAHHYIO
HHEQOPMALYOHHYIO CHCTEMY,
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2) aproMarusaunun coopa, obpaborTku U pacnpefeneHia HHPOPMa- _L
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HHEOpMAYUsNKHOE  HONE

IHH B LEAAX VIIpaBJACHHS.

Ilpu aToM BaxHoe 3HAYeHHe NpHOOpeTalnT mpobieMel obecrnededus
.eAuHcTBa HRdopManucoHtoro ©$asuca, NPOTPAMMHOTD KOMIJerca u
KOMIIEKCA TeXHHMECKHX CPeiCTB.

K HaCTOHLL[eMy BPEMEHH y}Ke HaKOILIeH OHpe,ILeJIEHHb!!'fI OIIRIT
B CO3aHHUHU HH[i]OpMaU,PIOHHb[X CHCTEM, paccqm"aHHbe Ha YHI/IBepCaJ'II:-
Hele 3BM, ana peinenns 3agau yOpaBiaeHHA HA NpeJOpUSTHAX.
B 1o ke Bpemsa paspaloTKa aBTOMaTH3MPOBAHHBIX CHCTEM NPOEKTHPO-
BAHHA H TEXHHYECKOH NMORTOTOBKH NPOH3BOACTEBA NoTpefoBana HOBOTO
noaxoAa K coazanuo MBC, opHenTHPOBAHHEIX Ha NPOEKTHO-KOHCTPYK-
TOpCKHe 3ajaun. Crenndukoil sToro xKjacca sagad sBAFeTCs Hadddue
HEMOAHOH BXONHOH HHGOpMAUMH A HX pemeHdd. IJTo 03HAYaLT,
TT0 B THHHUHOM cnyqae BLIXOAHBIC Randbie TAKMX 340849 CO,U,EP}KET aHa-
upTeIRHO Oonine cBeleHHit o6 0OBERTE TPOeKTUPOBAHHMA, yeM HX
collepxanoch B 3aJaHHM HA npoekTHpobBaHue. Hegocrtawwas nHgop-
%{aHHH NpH 3TOM AOJXKHA NOCTYNATh B CHCTEMY H3 HH(OPMAIHOHHOTO

aspca,
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HndopManuonHo-BeMHCINTeNbHAS CHCTEMA, SBASAACH TPOTDAMMHO-
TeXHHYeCKOH oCEOBOH GyHKImonHpoBaHus CAIIP, ucmoinsver aas
4BTOMATHZHPOBAKHONG DELIEHHs BCE COBOKYMHOCTH B3aMMOCBH3AH-
HLIX 32144 NPOCKTHPOBAHKA HIMPOKHH CIEKTP TeXHHUYECKHX CpPEICTR,
B COCTaB KOTOPOTO BXOASAT:

1) meurpanenole DBM ¢ HaGopoM WTATHRIX — lepUepHIEHBIX
YCTPOHCTB;

2) ycTpoicTBa BHemHed mamaTH IBM;

3) cpejcTBa MalIMHHOHA Tpaduky;

4) TepMHHA/JBHBIE CPEACTBA JHANOTOBOTG B3AHMOJEHCTEBHS ye-
Jgopex — 2BM;

5) YCTpOHCTBAZ OMEPATHBHOIO OTOOD@KeHHs AHDOPMALHH;

6) nepudepmiieie npomeccopn, MHHH- H Makpo-IBM;

7) cpescTBa JTUCTAHLMOHHON [epelddd AAHHBIX;

8) crenuanu3aHMpOBAHHOE TEXHONOTHUECKOE W CTEHAOBOE TNpO-
rpaMMHO-yrpaeaaesMoe  000pylroBalHe (TEXHOJOTHUCCKHE  TePMH-
HAJIBT).

ITpunmerense MaTeMaTHUECKHX METONOB H CPeACTB HHGOPMAILHOHHO-
BEITHCAHTEIRHON TeXHHKH B LEJAX aBTOMATH3anWH IPOeKTHO-KOH-
CTPYKTOPCKOH JeATEJNLHOCTH HHKEHEpa BLIABHIGET HOBhIe, 0OJEE Bol-
coxHMe TpefoBalnHA K YPOBHK €ro TpOQeCcCHOHANLHOH MNOATOTOBKH.

C cospaguem CAIIP mperepnesaeT CymeCTECHHBIC H3MEHeHHS
npotece MpoeKTHPOBaHHA. OcBOGOMAas EHMXEHepa OT BhIIONHEHUHA
SHAYATENBHOH KONM YMCTBeHHO-QOPMATBELIX QYHKIMH, 5JAeKTPOHHASA
BREIYHCTUTIbHAA TEXHHKA CO3HAET PeanblyIo OCHOBY AJs NOBBIIEHHA
NPOHSBOAHMTENLHOCTH TPYJA 33 CueT CTHMYJAHPOBAHUS IPOLECCA €ro
TBOPUECKOH AeATeJbHOCTH. MHACHED NONyYaeT BOAMOMKHOCTH OHCTPO
TIPOAHAAHSHPOBATEL JMGOHE DelIeHHsT no JA00MY H2 BONPOCOB, Kaca-
IOMAXCS NPOeKTUpYeMoro usienus. [IpH sroMm mporpammel ZBM po-
ICUAIDT B ce(¢ cameleé COBepllellHbIe MEeTONL! TPOeKTHPOBAHHA,
BLITIOAHEHHE KOTOPBIX BPYYHVIO TIPAaKTHUYECKH He [PEICTABIAETCS
BO3MOMHBIM H3-34 HX CJIOXHOCTH. Taxum ofpa3oM, mponece IpoeKTH-
POBAHHA B ABTOMATH3HpORAHHOM cHereMeé NpHoOpeTaeT HpKO BhIpA-
KeWHB cACTeMHBIN XapaxTep, MPH KOTOPOM pasiuyHble HHQOpMA-
UHOHHRE NPOLECCHl — NOJAYUeHEe HCXCAHLIX AAHHLIX, TIOHCK, Hepe-
Hava, o0paboTka H HAKOIJICHHE HU(GPMAlHH, BBLFAUA PAa3/IHYHBIX
BHAOB [IPOBKTIIO-KOHCTPVKTOPCKRX JOKRYMEHTOB — CAMBIM CHOMKHLIM
06pa30N NepenyieTaeTcs 110 BOJAe YeNOBeKa B eAHHLIT NIPoUece npoex-
THPOBaHuA. YenoBeK B 5TOM MPOLECCE HIPaeT pPeulaiyio podb,
OCYINECTBAAN YIPABICHAE XOAOM TPUSKTHPOBAEHA TIYTEM MPHHITHA
PeMICHIH B CIOKHBIX CHTVALHAX, COOOIAN HX MAUIHHE W aHAIU3REPYA
[OTYUYEHHLIE Pe3yIbTATH.

Jajaud TPOEKTHPOBANMA CYMECTBEHHO OT/HUAIOTCH OT BHIUKCIA-
TeNLHBEIX 33144, XOTH NOCASAHHE YACTO SBJISIOTCA COCTABHOH YACTHIO
IMEPBHIX, ITH OTANYHS 3aKIYAKTCA HPEKIE BCErO B TOM, 4TO B 00Tb-
LIMHCTBE C/iY1aes OKa3hBacTCsl BEChMa 3aTPpYLHUTENbHBIM AATh (op-
ManhHy:0 MOCTAHOBKY 3ajayl, TN0STOMY UesOBeK JOJKEH caM J0OMnpe-
IeJATh 3TY 38444y HA OCHOBE CBOETO ONblTd, HHTYHUHH H T. A,
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ABTOMATH3HDOBALHEIE CHCTEMEl TEXHHYECKOHR MOAIOTOBKYH IPOH3-
BOACTBA OTHOCATCH K KJ4cCy CAOMHLIX uedOBeKO-MAIUMHHEIX HHQOD-
MANAMCHHLEIX cucTeM, paspafoTKa KOTOPLIX CONpANKEHA € penlenueM
psina HayuHLX npofaeM B ofaacTH DCHXOAOTHH TBOPUeCTBA, COIHOJIO0-
[UY, NOATOTOBEH H INePEeNgATOTOBKH KalpOB H JIP.

§ 7. MatemartryscKoe ofecmeyerue cHETEeMbl
rpathuueckoro oTobpaesun

TeXHuYECKHEe CpPeNcTRa cHcTeMu rpadu-
yeckoro otTobpaxednus (CIO)— geprexuo-rpaguueckne
aeroMathl (UTA), JuCIIEH — MOI'YT BOCNPOH3BOJHTL MM KODPEKTH-
POBATH UEPTEIKH TO/LKO TO 3apaHee COCTaBJEHHOH uporpamme, co-
Jepxaliell KOMAHAL HA BHIOJHEHHE 3JIEMCHTAPHBIX IPadHyecKHX
onepaunH.

B ¢BA3Y CO CJOKHOCTHIO W NOKA elle BLICOKOH CTOHMOCTHLIO GOdlb-
IHHCTBO yeTpolicte oTofpamenun camocrosreardo, Ges IBM, cno-
COOHH BBRIMOJIHATE TOJABKO CISLYIOUIHE 3JeMEeHTAPHLIE ollepallu:

a) BOCHROU3BEIEHUE TOUKH C 3AMAHHLIMA KOOQRIHHRATEMI;

0) MOCTPOEHHE BEKTODA;

B) MOCTpOEHHE NYFH HJH [OAHOH OKpYMKHOCTH,

r} BOCMDOU3BEREHUE CUMBOJOB € OTPaHUueHHBIMH EpajaldaMu
pasMepoB M YIVIOB TOBODOTA;

I) MacirTabHpoBaHKeE;

) dbopMupOBAHYE JIMHUE DASTMUHLIX THIOB (TOJCTBIX, TOHKMHX,
WITPHXOSEIX, LITPHX-NTYHKTHPHLIX);

) NOABEM H ONYCKABHE [IephLeB, pasToH H TOPMOMECHHE NHINY-
Wiero viga, W3MeHeHHe APKOCTH JyUa.

B penxux cayuasx crnenuajuauposannas DBM, npepHasHayeHHad
TOJNBKO 15 COCAYKHBAHNS YCTEORCTBA oTOOpAKEHHs, NaeT BO3MOXK-
HOCTL CTPOMTH TaK®e JAVIH KDHUBBIX BTOPOro HAIH §ojiee BEICOKOTO
nopsaka. JApyrue HeoOxXonUMEIe H HIMPOKO PacHpoCTpaHeHnye rpadu-
YECKHE OIepalyi, HATPUMED CONpSMKEHHe JIMHUHN, WTPHXOBKA pas-
pesa, NOCTPOEHHE CEYEHMS M ID., HENOCPeACTBEMHO B YCTpoHeTBAX
OTOBpAKEHWS He BLIDOJHAWTICA. 10 00bACHAETCS B NepPBYIO 0uepeib
3KOHOMHMUeCKUMH GakropamM. Pacriupenwe Hafopa BHUIIOJAHSEMEX
YCTPOHCTBOM onepalnHi BeJeT K Ype3BhlUaiEOMY YCAOMHESHHIO M YAO0-
poxanuio TexHuueckHxX cpeacts. llesecoolpasnee zanporpamMmupo-
BaTh GOMBIIKHCTBO onepainf GopMHPOBAHHS H KODPEKTHPCBKH UEp-
TEXK4, OPraHu30BaTh CHEIKATU3IHPOBAHHBIA NPOTPAMMHBIH KOMILIEKC
¥ BLINOJHSTL HeoOXOAMMLIE ONepaiiH Ha yHuBepcaabHoii DBM,
00cTyRuBatOnell CHCTEMY Tpaduueckoro otofpaxenus. [IpH 3ToM
IBM moHO OTHOBpEMENHO 3arpyath M APYTHMH 3a7auam, He
cBasaHHmiMu ¢ (ynxunoHnpoBawdem CrO.

Taxum ofpasoM, omepanun GOPMHPOBEHNS H KOPPEKTHPOBKH
5/JeMOHTOB yepTeXka BRIIOAHAKTCSA B YHEBepcansuoit 2BM, a pesyib-
TATEl B topMe TOTOBRIX KOMaHI BuBOAsitca w3 2BM B yerpoiicrso
oTolpaxenns. IlocielHeMy OCTaeTcs NOCTPOUTH CHOPMHPOBAHHBIE
IpocTefinne rpaduueckKye 3JeMEHTH W BHIUEPTHUTL HX HA Gymare HIH

23



skpatie. TlosToMy B cocTaB mareMaTHUecKoro obecneuennsa (MQO) CIO
BKJIIOYA0TCH NPOrPaMMel 419 BHIIOMHeHHA B DBM Bcex EeoOXORHMEIX

rpapnyeckux omepanui GOpMEPOBAHMSA H KOPPCKTHPOBKH YepTeka,

3a HCKIOUCHHEM TOJBKO QNEDAUEHA a—K HIH Jaxe HEKOTODHIX Hu3
uux. HMexoanemvu pannpivi aig MO CTO cayxar pesyisraTte pere-
B Ha DBM KOHKpPeTHOH HHXKEHEPHOR 5ajadll HJIH B COBOKYIIIIOCTH
¢ HHMHM JaHHble, 3aJadfble KOHCTPYKTOPOM. (JCHOBHLIM DE3yALTATOM
nepepaboTKH HCXOAHMX AaHHeIX nporpammamu MO CI'O apasercs
NOCAIENOBATEBHOCTD KOMAHJ YIpPARACHUA yCrpoRcTRamu otodpamxe-
HHs, 4 HHOTAa JOHNONHHTeNBHO TEKCTOBHE COOOIISHHSA.

CocTaB OCHOBHBEIX KOMIIOHEHT MaTemMatHueckoro ofecneuexust CI'O
npuBeleH Ha puc. 4. B cXeMe yKasaHB TaKixe CBSI3H MeMjly pasJiuu-
HBEIMH  KOMIOHEHTAME, OTPaXKamllHe IoCHe/OBATEMBHOCTE NEDEp&-
G0TKE HHPOPMAnUU B TPOUECCE ARTOMATAYECKOrO (OPMUDPOBAHUA
HepTeka.

Ha pepxnem ypoBHe cxeMbl H30GPasKEHR HCTOUHHKH HH -
bopManuH, noutexaimell npeoGpasoBAHMIO  IIPOrpaMMaMH
MO CTI'O. Mudopmauus noctynaeT B BUfe HEKOTOPHIX coOBMeHHE OT
KOHCTPYKTOPA HAX OT umKeHepRo# uporpammul. Koncrpyxrop,
HCTONB3YA KJAABHATYPY H CBETUBOE NEPO AMCILIEd, MOMKET 3al1aBaTh
LHPEKTHBEL 1la BHITIOJIHEHHE DA3JHYHBIX ONEPAUMH CHHTE3a WIH KOp-
pexTHPOBKH ueptexad.. Kpome Toro, o Moxer GOpMEpPOBATH apXWBLI
rpaduyecKHx AaHHbX B naMATH DBM, uTofu B nocaenyiomeM mosn-
30BATHCH WAOOPAKEHHUAMH WA 2DXHUBA A aBTOMATHRECKOTO cHHTesa
uepTeka HIM pafoThl B pexxuMe rpadHueckoro AHAIoTa.

AproMatuuecKEH BBOJ MAHHOCTPOHTERLHBIX uepreed B IBM
B (opme, ofecrmeduBaroniefl BEUIOTHEHHE pPa3HOOOP23HEIX TIpadHue-
CKHMX Oflepaluil, MoKa eiue He OCYIUIECTBAEH. ABTOMATHUECKOE UTEHHE
peanu3OBaHO TOALKO AJAM NpocTeHnuX KOHTYpHLIX uzobpameruil,
RO3TOMY MOATOTOBKY uepTexa Ans BRopa B apxus DBM B noxasis-
oleM OOJMLIINECTBE ciyuaer Befer yejoBex. Merounuxkom uudopma-
LUHH MOXeT OBITH M HIJKeHepHad MporpaMmMa, B KOTOPO#l BLIUMCIEHEL
napameTpsl ofbekTa, Tpelyolliero rpadHueckoro oTofpamerus.

WMudopmanus, nocTynaiomas Ha BX0JA KOMILUIEKCa MareMaTHUe-
CKOro ofecrieuensl, LojixHa OLITh NpeacTaBieHa 8 ¢opMe COoBIeHRH
Ha HeKOTOPOM fizblKe. TaKuM A3LIKOM He MOMET GhITh #3BIK YepTema
HIH oOBUHBIA DasroBOPHE A3HEK, HOo DBM ne cnocofra Henocper-
cTBeHHO padoTaTs HA ¢ Tew, HH ¢ Apyrud. Heobxoiumer cme n ¥ -
aflpHble HPpOONEeMHO-OPUHEHTHPOBAHHLE §3Bbl-
K M, COLepMAIIHE OTHOCHTEJNBbHO HefoMbIIoe KOMUYECTBO IOHATHH
H yio0HBE I OIpPUMEHEHHS UX Yel0BeROM, ANl MARIWHHOTO 2Ha/l1H3a
H obpaborki.

B cxeme mpeipcTaBnieHsl TPH TGKHX A3HIKA, KAMTBHA H3 KOTOPLIX
OPMEHTHPOBAH Ha pepieHNe onpenedeHHON safauu. SswlK rpaduue-
cKoro pnamora 1 npepHazHaveH g 38JaHHA AHPEKTHB KOHCTPYK-
T0pa, pafoTarinero ¢ AUcnneeM. $I3HIK ONMUCAHHA TUNORMX rpaduue-
CKHX H300pameduil M2 cay:KuT A4 «pydHOTO» KOQHDOBAHMA yepTe-
Kell, T.e. AJA TEKCTOBOrO ONHCAHHS Tpadrueckolt HHPOpMALHH.
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[NMosyuyeHHBI B pe3yJ/brale KOAMPOBAHHA UEPTeHa TEKCT BBOAHMTCH
B MAMATH ODLITHBEIM IYTEM ¢ IOMOLIEK TYABTOBON ALY MATIMHKH,
nepdoKapT, nepdoTeHT WM MATHHTHEIX JIEHT. fA3HIK THUA A3 Henonb-

Hemourury undopmayin

Konempyumop ) Husenepran npozpamma

HexoOnoe Onanbie 8as asmoxamiueckon
obpatomxu epaduneckoll Undopmayiu

|

Asviry npedemagrenun 2papuveckold ungoprayu

Al | A2 [ A3
Coobwente E . ' Coofuenie ( ~ Coobujenie
Tpancasmop l T pauieckii —m} Tpancasmop Tparcasmop
apxie

|

Hpozpasse epaguneckux onepayuil

Hzouc 3anucu SUINOAREHUR epauteckity onepatuil

ITpospamset PopMUPIBOHLA KOMGHD yapasienus yempoticms omobpacenus

l

Yempolicmsa omobpanenus

Hucnaels «Hmexan-2»

Puc. 4. Cxema QYHKUHOHHPOBAHHA ¥ OCHOBHEE KomnoHente MO CI'O

3yercsl HEHOCpPEACTBEHHO B HHMKCHEepPHOH nporpamme Aas yaobeTsa
onucaHus rpaduuecKod UNQOPMALKHH M ONepAlHH, HasHAuaeMbIX
IPOrpaMMHCTOM [T ABTOMATHUECKOro (OPMHUDOBAHHA UEPTEHKA.
Bee ynoMsgyThe 3bIKM MOI'YT HMETh 0OIlHe 3JIeMEHTH WIH J3iKe
00BeHRATELCH B OJHH SI3HIK., B nocnefeM cIyuae HeoOX0MUMO YeTKOe
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pasfenente QyHKIHONANBHMX ARATEKTOR fI3LIKA, HHAYE KOHCTPYKTOpY
HIH [IPOTPAMMUCTY B KamKJOM Cayyae NMpHjeTcs paboTath ¢ H36HITOY-
HBEIM HaG0pPOM NOHATHH, uTO HPHBEIET K CHHXKEHWIO MPOH3BOINTENb-
HOCTH H BO3pACTAHHIO KOJHYECTBA OMHGOK,

HuperTuBs nian OIRCAHNA, BBCAeHHBle B OBM, HOKHLI GbiTh
ABTOMATHYeCKH NpeofpasoBaHLl B opmy, yao6HyI0 A0 MamMHEOH
o0paBoTkH. dTo gocTuraeTes IOMOMIBIO CHEUHANBHBIX TPOTPaMM-
TPalCAATOPOB, KOTOpHE HAPAAY c peofpasoBanieM BLIIOHSIOT
aHaIu3 HHQOPMALHH ¢ IETbI) BHABICHHS OWHGOK. 3aTeM NpPOHCXO-
AWT 00paboTKa npeoGpazopaHHoO HHQOPMALHH, KOTODPYIO BHIMO.-
HAOT  NpOrpaMMH TrpadHuUECKH X onepanui
(6aor TI0).

Ilpumepamu rpaguueckux OTIEPAUMYE SBAAOTCH: MaciTabuposa-
HHE "HepTeKa WIH €ro YacTH, HaHeceHue MTPUXOBRH 11a CEYEHHH HIH
Paspese; NOCTPORHHE pasMepa ¢ HAHECEHHEM BHLIEOCHLIX H PasMepHmIX
JAMEHH, CTPEJOK, HOMHHAIBHOTO SHAUEHMS, NpeleNbHbX OTKIOHeRHAN
HT. X. Pesyabratom Brmosnenus IpahHUeCKHX OnepaLHii Momer OBITh,
HalpuMep, SaKOHYEHHEIH yepTex, KOTODHT 3aTeM Oyfer BRIUEpUEH
Ha 4epTexmHoM aBroMare «MTexan-2», miy HEKOTOPHIH NPOMEXYTOU-
HblH 5CKH3 KOHCTPYKIWH, BOCIIPOM3BOAMMBIA Ha 3KpaHe puchIes,
B npouecce mrinoinenus OUepallHid  MOXKET 6HITh HCIIOAB30BAHA
AONOINUTeAbHAS HHPOPMALIA B3 rpadHuecKoro apxmsa, HO TOILKO
B TOM CAyYae, eclin 3TO GLIJIo UPCLYCMOTPEHO MCXOAHBIM COOSIIEHHEM,
Ecrectsenno, yro MOy REHUBI C [IOMOWIBIO MPOTPaMM rpadgHyecKuy
ONEPaINUi UePTEeX MOKET OBITH NOMENICH B rpapuyeckuii apxus mas
MOCICIYIOMIEI0 HEOJHOKPATHOIO HCIIOMIb30BAHMS.

- Chopmuposannas nporpaMmamu rpauyecKux onepauui uniop-
MALLHA COEEDXKHT BCE JIaHHLIE, HEOGXORMMBIE LISt &BTOMATHUYERCKOTO
orobpazkenus. HMx momuo HenocpencTsenno 8 6uoxe 110 npeodpaso-
Balb B KOMAHAB yTNpaRJdeHHSH YCTpPpoHCTBAMHU
OTOOpaxeHHs, HO 3TO HEBEITOAHO. IlosToMy peayasrarhr apro-
MAaTHYECKOTO BHINOAHEHHUS TpadhHUecKHx Ofepauuil npeaBapHTeIsHO
SAMHCHIBAIOTCA  HA  TPOMEKYTOYHOM BHYTPEHHEM S5I3BIKe, KOTODHIM
CILE HE ABAACTCSH SI3BIKOM KOMAHA YCTPORCTB OTOBpaXKEHHUS, HO HO3BO-
JFET NP HeOBXO0ANMOCTH GrICTPO npeobpasoBaTs JaHHHE B KOMAHALL
YIPABICHUS YePTEIKHLIM ABTOMATOM /K JHCIUICeM. ITponece dop-
MHDOBAHHS KOMaHI yIOpaB/eHus OCYWIECTR/ISIETCH PO paMMHBIM
Gaoxom [T (6110x porpamw, sasepmalomux o6padorky). [loarotos-
JICHHEIE KOMaHAH TOOZHHOYKE MJIH IpYInaMi B 3aBHCHMOCTH OT 3a-
AAHHOrO B MCXOAMBIX NAHHBIX PEXKUMA BLIBORA NePeJaTess YCT p o f-
CTBY orobpamednuan Ilocie toro xax KOMaHEALL npeofpa-
SOBRIEL YCTPOHCTBOM B BHIHMO® H300pamenue, YCTPOHACTRO MOMKET
NEpenars curdan B IBM o cBoell roTorHoCTH TPHHATE CACAYIOMYIO
HHpOpMANHED.

MMepenaua xomann uzs 3BM B YCTPOHCTBO WM CHIHANOB H3 YCTpOH-
CTBAa B 2BM ocymecrmisercs c [NOMOLIEKY HPOTPaMM cBA3M SBM
C yerpoficTeamu otobpamenus. Sty NPOTPAMMEL, 8 TAKMKE NPOTPAMMEL
Oaoka IITI HeoBXOMUMO B GoMbIIel HAn MeHBLIel cTerneny JZopadarTkl-
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parh 0¥ BriAKUYeHHH B CTO rpaduueckux yeTpoHcTB APYrax THIOB.
Bce oCTalsHbIe A3LIKOBHE M OPOTpaMMHEEIE CPEICTBA, BXOISINIHE B CO-
crap MateMaruueckoro ofecneuenus CIO, asisiores wEpBapuanTaMu
Mo OTHOLIGHMIO K pazcOPAHHBIM CDEICTBAM. . )

Materatuueckoe ofiecrnieyenne CI'O gBadercd caoKHON CHCTeMOH,
pr/foUaIoel B ceba pasHoofpasHbie HHOOPMALWOHHLE H nporpam-
MHBE cpencTea. s TOro YToOL ONTHMAaIEHO YUPABIATE ripouen:ccalm-m
GYHKUHOHEPOBAIYS, DACUHPEHHS H KOPPEKTUPOBKH STOHGCHLTGMH,
HeoOXO/MMA CleuManbHas Yripabisiolas MporpamMma, padorampomas
BO B3aumafedicTrun ¢ DBM.

PaceMmoTpernasn cHeTeMa MATEMATHYECKOTO oBeCTIeUeH 1O3BOAAET
KOHCTPYKTOPY B PeKHMe rpaguueckoro amanora ¢ IBM pemars pas-
JMYEHE HHAKECHEPHLIS 341d44H, 0TOODAKAN IO MePe HeoOXOIHMOCTH Ha
9Kpane LAHCTIESA TIPOMENYTOUIEIC HIIH KOHEUHbIE JaHHbe anmcnemgn.
OxonuateNLEBIM Pe3yJIhTaTeM AMANOroBoi pafoThl MoKeT GHTL pafo-
yui uepTexk, noiyuennnilt Ha UI'A «Mrexan-2» umau uwepTemudm as-
TOMare JDYrorc THia,

§ 8. JKoHOMHYBGKHE ACNEKTH! 2BTOMATHSALHK
TeXHHYECKOH MOATOTOBKH MPOHSBOLCTBA

Texnnaueckas NOArOTOBKA [IPOH3BOACTBA XapaxTepHayeTca 0oab-
[IHME 3aTPATAME BpEMEHH, CPEJCTB H TPYZa HHEKEHCPHO-TEXHHUECKUX
paGOTHHKOB. Kax nokazpBaor HccaeaoBanndg, oxHa I/IS’OCHOBHI)I{{
NPUYHH - OOJILLIION NPOAOERKHTCABHOCTH QCBOEHHSA HOBHIX UW3jenuH
SAKﬂiOHEETCH B HGYJIDBJIETBOPHTEJTbHOﬁ Opranyzanuy HpPOeXTHLIX
paor (manpumep, 3HAUHTEABHYIO YacTh CBOETO pafouerc BpemeHd
KOHCTPYKTOPH H TE€XHOAOTH BLIHYKAEHBI TPATHTE Ha NOHCK m‘i(popma-
liHH, cOorjgacoBaHue JOKYMEHTAIHE H JpYyIrylo BENPOH3BOAHTEIEHYIO
patory). . ’

He menee CYHLECTBEI{HOﬁ [IPMYHHOH HABJAACTCHA TaKKe H Td, UTO
Ha HEKOTODHIX MAIUHHCCTPOHTEABHBIX HpeANDUATHAX . HEeNoCcTa-
TGYHO BRHEJDEHH yHI/iqjl/]KaU,HH, CTaHJAPTH34LHA H a!'pEI‘aTHPOBaHHe
V3JICB H HBﬂeuildﬁ; HEAOCTATOYHO NDHMEHSIOTCH THIIOBHIE TehtIF)HOI‘I?
HECKHE IIPOLECCE H IpPYNIOBLE METOLBL 00paboTkM neraneil; Tpy-
AOEMKOH H ILOpOFOfi YaCTLH) TCXHHYECKOH IIOATOTOBKH NpoOH2BOACTBA
acraeTcd NPOCKTHPOBAHHUE H H3TOTOBJEHHE OCHACTKH.

JKOHOMHUECKYHO 3(h(heKTHBHOCTD BHELDEHUA CHCTeMBbl ABTOMATH-
3auuu NPOEKTHRIX paﬁDT B HApOLHOE XO035HCTBO B !}GE.HOM MONHO pac-
CMaTpUBATL KaK aJarefpauiuecKkylo CyMMy SKOHOMUH B npolecce Mop-
TOTOBKH NpPOM3BOACTBA, B INponecce coGCTBEHHO MPOM3BOACTBA H
B chepe HCMOABIOBAHHS PE3yaLTATOR HPOM3BOACTBRA, -

B kauecTre OCHOBHBIX HCTOUHHKOB 3KOHOMHUYECKOU 3@)(1)8KT[’IBJ&OLTH
B nponecce HoAroTOBKH NPOE3BOACTBA MOXKHO BEIIEAHTL POCT HDO-
HZBOUTEJ LHOCTH Thyda H [IOBHIUICHHE KauecTRa [MPCeKTUPOBAHHSA.

PocT nmpousBoauMTensHOCTH Tpyaa B chepe
TeXIUHYECKOR MOITrOTOBKY IPOH3BOACTEA RBjieueT 3a cofoll, RO-NePBLIX,
COKPAlIeHWEe CPOKOB IOATOTOBKH TIPOH3BOACTBA W €r0 OCBOEHUS,
BO-BTOPEIX — CHUKenne ceBeCTOHMOCTH NPOEKTHPOBAIIHSL.
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Ipon3eectu Tounwi pacuyer neproit cocranasiomen B psie cay-
2€R HEBO3MONKHO, Tak Kak OGLIUHO NPEANPHAATHA He Pacnomaramr
HOCTATOUHBIM CTATHCTHYECKHM MaTepHasoM 1o pesynwraTaM ocgoenus
B HIPOILIOM ¥ HE HMEKT ONBITA NOCTPOEHHA KPHBLLX OcBoeHHs. OpueH-
THDOBOUHO MOMKHO NPHHATh, UTO HapacTamie BRITYCKA TPOAVKIHH
B TIEPHGL OCBOCHHS! TPOKCXOIUT NIPOIOPILHOH AN bHO BPEMEHH OCBOCHHS,

Cokpamenue cpokos TII1 TPEANIOTATACT TOMYYEHHE SKOHOMHY
Takxe ¥ 3a CUCT YMEHDLIICHHS MOPalbHOTO H3HOCH CaMHX H3JeMHH.

Ilpn ompenesennn skoHoMuueckoro stdexra, nogyuaemoro sa
CHET YCKOPEHMS BBONA HOBBHIX MAIIHH 719 HCMONB30BAHKA HX B Ha-
POLHOM XO3si{fCTEE, HEOGXORMMO YUUTHIBATE SKOHOMHIO B 3aTparax
AHBOTO H OBEIIECTB/ICHHOIO TPy a, KOTOpPYI0 JlaeT npHMeHeHte ocBan-
BAeMOIl MALIHHLL B chepe SKCILTyaTalldk B €JMHHILY BpeMeHH.

YBenuueHHe BEIMyCKa HPOAYKLHE, KaK NPABHIO, CONPOBOKAACTCS
CHHKCHHEM CeDeCTOHMOCTH He TOMLKO BCACACTBHE COKPALIGHHA TPY-
AOEMKOCTH, HO B 3HAUATENBLHOH Mepe BBHLY YMEHBIIEHHA JOIU Yye-
JIOBHO-TIOCTOSHHEIX DACXOA0B, NIPHXOLMIIUXCS Hia CIUHHLY BHITYCKAae-
MOTO H3JIETHA.

Pacuer ceflecronmoctu TIPOCKTHPOBANKS NPOHSBONHTCS I8 [BYX
CPdBHMBAECMLIX BapHalTOB NPOEKTHPOBANHSA: Ha30B0r0 {pyuHoro)
H 2BTOMaTH3HpOBaHHOTO. B ceectonmocTs Bo BHERPAEMOM BapHaHTe
AOR:OIHHTENLHO BKJIIOUAKT 3ATDPATH, CBA3AHHE C paboroit 3L BM
H TepPMHHANO0B.

[lToenmenne kxavecrpa TPOGKTHPOBAHHUSY
B pesyanrate sueapernus ACTTIIT spispBaeTcs BOSMOXHOCTBIO BEIGOpPA
OUTHMANLHOTO BapHAHTA; BOIMOKHOCTBIO HCHTOLb30BAHHS HOBLHIX Me-
TOMOB DEINCHHA; CHUXKEHHEM DOJH CYOLEKTHBHBIX daxTopoB B TMpO-
IECCE NPOCKTHPOBANHA; IOBBILICHHEM TOUEOCTH pacueros. [losrimenye
KauccTBd NPOEKTHPOBANHS BJCUET 3a COGOL NOBRIMNEHHE KAYECTBA
Hanenus, Ilpu avanuse pausuns mossmenws Ka4yeCTBA NPOEKTHPOBRA-
HUSL HeOOXOHMO DaccMaTpHBATE HBJleNINe KAk KOHEeuHBIH NpOgyKT
NIPOH3BOACTBA (cenapatop, npobmika) H Kak BHI TeXHOJIOTHYECKON
OCHACTKH,

B neprom cayuae sHenpense ACTIII Buizoper VAYYNIeHHe TAKHX
- TIOKasaTelell KauecTBa, Kax TEXHHUECKHH YPOBEHDL M 3KCIyaTallHOH-
HEIE cBoHcTBa. Bo BTOpoM ciyuae skoHomis or CHIDKEHES 3aTpaT Ha
TEXHOIOTHUECKYIO OCHACTRY ONPeAETsieTes SKOHOMUCH 34 CYET HCTIOND-
30BANHSA YHHOUIHPOBAHHA X KOHCTPYKTOPCKHX 3/J1¢MEHTOB M 34 CUeT
TNOBLILICHHST KAuecTBA TPOEKTHPYEMOR OCHACTKA.

DKOHOMHIO OT MOBEILEHHS KAYecTRa NIDOEKTHPOBAHHS PACCUHTEHL-
BAlOT HCXOLs M3 cefeCTOMMOCTEN eANHMIL TeXHOIOrHYECKOR OCHACTKH
H TOTPEOHOCTEH B TeXHOMOIHYECKOf OCHAacTKe 0 M T0CJIe BHeIpe-
Hus ACTIIM.

Hapsny ¢ noswiwennem xagecrsa H3AEAWA ABTOMATH3ALUA Tex-
HHYECKOH NOAIOTOBKH TNMPOM3BOACTBA BLISHIRAET T2KKE CHHKCHHe
CeBeCcTORMOCTH M3 ZetHs,  yTo o6yc10BIeHO:

TNOBBIUCHHEM KO3(DOHIHEHTA HC oM p30BAHHS CBhIPhS M MATEPHAJOB;

CHHAEHUEM TPYIOEMKOCTH MeXaHHueCKod ofipaorkH;
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cHIDKeHHeM O6paKa BC/IEICTBHE YVUINEHHS KAYECTBA TeXHHuECKOMH
HH.

AOKI%E{SSJ;] Irlmxasa'reﬂeﬁ 3KOHOMHYECKOH Btl)q}EKTHBHOCTUH npH npoeK;rg:
pOBAHHH, U3IOTOBJIEHHH H 3KCIyaTaluH KOHCprIK.LéI?rII{IgI S%Beé)c:uua-
paBoThl [0 IKOHOMHUECKOMY aHaNH3yY BHEADeHHS . HLLHHE
JHCTHUECKOM OO1IeCTBe HeOOXOJHMO VUHTHIBATD TAKKC BJIHS '
ACTIIII na TexHHYeCKHH Nporpece, Ha HADOJHOE X03AHCTBO B ueﬂo;é
TexHHUECKHHE fIPOrpece sBAAETCA BAXKHEHNINM HCTOUHHKOM po?m_
H COBEPINEHCTBOBAHUI IPOHZBOACTBA, O0ECUSUHBAIILHM CHCTEMA §
ueckoe CHIMKEHHE 3aTPAT BCeX BULOB PECYPCOB Ha eAUHHLY NPOAYKIA :

Bunsiaue pazpaorku u euenpenusa ACTTIN na Texuuueckui npg_
rpecc pasHoobpasno, Tak kak ACTIIIT ocHospBaercs na chomg,TB
BanW¥ He TOJBKO CYUIECTBYIOIIHX, HO ¥ BHOBbL CO3/4BA€MHIX CPEI
BLIUHCJIHTE/ILHOR TeXHHKH, INIO3BOJSAET COKPATHTH CPOKH OCBOCHHA
B SHAUNTEIBHO YAYUIIHTH KAYECTBO BEINYCKAEMEIX M3AeNHH.

BaXHuIM cJIeCTBHEM HayuHO~T€XHHUeCKOI PEBOIIOLHH FBJIACTCS
HeoOXOAHUMOCTL NOBBUIECHHS KBanMHKAIMKM Wcnodnureneil. [Ipume-
HCHHC HOBLIX METOAOB M TeXHHUECKHX CDEICTB NpOSKTHDOBAHHI,
¢ OMHO CTOPOHLL, 0G/ieryaer paGoTy NPOEKTHPOBIIHKE, & C APYIO#H, ;
NpeAbsABIAAeT TOBHIHICHHbIE TPEGOBAHHA K KBAMU(BHKALHH l'IpOEKTO-
POBIIHKOB. BO3HKKaeT NOTPeGHOCTb B CHEUHAJKCTAX HOBOTO TP )
(uisi, He TOMBKO SHAIOIHK TeXHONOTHUECKHE 1POIECCH Mamnggc%pgu
TENBHOIC IIDOM3BOACTBA, HO H CIOcOGHHIX BecTH auator c 2BM oes

CPEeIHHKOB.

HOMgizar;{ong %&CTI’H’I OKA3LIBAET MCHXOMOTHYECKOe BIHAHHE 6Ha
MPOSKTHPOBILHKA, TPOGYXKIafd B HeM CBOHCTBEHHYIO JHYHOCTH J1060
SHATENLHOCTL # CTPEMJIEHME OCBOHTH HOBYIO TEXHHKY, ofecreunBas
TeM CaMbIM NOBHIIEHHE WHTEpeca K BelnogaseMoll padore. Mamenenue
COREPKATENLHOCTH TPYAA U HACBINCHHE €70 TBOPUECKHMHA HH}KeHe};:
HEIMM QYHRLMAMH BeleT K DPOCTY NPOM3BOACTBEEHOH OTIauH HH}KH—
HEPHO-TeXHHYECKHX PAGOTHHKOB, K (OPMHPOBAHHIO ¥ HAX KOMMYH
CTHYECKOTO, TBOPUECKOrO OTHOIIEHHA K TPYALY, UTO TeCHO IepernJe-
TaeTcA ¢ NoBHIeHHeM S(MGhEeKTHBHOCTH TPYJA.

Jureparypa: [I, 15, 27, 29, 39, 44, 45].



FTRABA I

- TEXHOJIOTHYECKHE W KHHEMATUYECKUE OCHOBBI
KOHCTPYHPOBAHUA MALLMY

§ 1. Texusnoruveckuit fpouece ¥ ero cxema

Texunonoruueckusn HPOLecCC, ABAICh YacThIo npo-
H3BOACTBEHHOTO MpOLECcca, BRAWYACT B el IOATOTOBKY OpYyIHil
Tpyld; MOfyueHHe H XpaHeHHEe HCXOIHOIrO MaTepuana; nepepaGorky
# oGpadorky (ua Beex CTaNHAX) HCXOAHOTO ChIPES; TPAHCIOPTHPCBKY
HCXOMNOTO CEIPBA H FOTOBOTG OPOAYKTA, TeXHHKO-QHSHUECKHH U Xif-
MHYECKHH KOHTPOJL KauecTsa CLIPLS H NPOAYKTA; YNAKOBKY H pea-
JAUSALMID NPOAYKUMH. TexHomoruueckue IIpoLeccsl, Kak npaswmio,
COCTOAT M3 TEXHOJNOTHYECKHX H BCTIOMOPATEJLHE X ouepanui, a no-
CASAHHE — U3 3/ICMEHTOB Omepaliuil {uactei).

Hox Texronoruvuwecxo i onepanued pouwmalwT
HCKYCCTBEHRO® BO3CHCTBHE Ha Npeamer TPYAa (IPOAYKTOBOIO ChIpbs)
C LEIBID H3MEHEHHS CTPYKTYDPHO-MEXAHHUECKHX, (DHSHKO-XHMyue-
CKHX, OMOJIOTHUCCKHX HJIH APYTHX ero CBOHCTE, & Takke ero dopmer,
PA3MEPOB H mp. K TeXHOZOTHRECKUM OTHOCHTCS ONePALMH, RaKulHe
HEIOCPEACTEEHHO TeXHONOTHIeCK e PE3YJABTATE, HANDHMED H3Mess-
HEHHE MfiCa B BO/MYKe, CeNapHpOBAHHE MOMOKA B cenaparope W T, 1.

Hon BCHOMOTATeNBHOH OCMe€paluneld [DOEMMAOT
RefiCTBHe, HANpaBieHHoe Ha SaKPEIIeHNe, Nepememente mpemera
TPY2a, KOHTPOJIb K4YECTBA TOTOBOTO UPOXYKTa M Jp. (YCTAHOBOUHO-
CBEMHEIC, TPaHCIOPTHBIE, KOHTPOIbHEE, YOpaBJeHHst B ap.).

[on saementom one PalHH NOHMMAOT YacTh oriepa-
UHH, BEIIOJNHAEMYIO OTHEM paGounm OpTaHOM (O7IHHM OpyiAHeM TPy ).

Texnos raveckue y BCIIOMOraTeNbHEIE OREPAUHH MOrYT ObiTh
ODPOCTEMH U CAOKL B MH, lpocras Texnonornueckas one-
PALLUA COCTOHT M3 ONHOTO TEXHOMOTHYECKOTO B/1eMEHTA K OJTHOTO HJ/IH
HECKOJILKHX . BCIIOMOTATEbHBIX IJACMCHTOB, a CJA0KHAA -— M3  He-
CKOJILKHX TeXHOMOTHYECKHX H HECKOIbKHX BCIIOMOTaTeJILHLIX 371€-
MenToB. Ilpocras BernomoraTenbkag ONepanHs COCTOHT M3 OLEOLO
OCHOBHOTO 371eMeHTa H OAHOFO MM HECKONbKHX BCHOMOT aTe  bHLIX
SJEMEHTOB, 4 CIIOKHAS — H3 HeCKOJDKHX OCHOBHLIX I BCHOMOTa-
TeALHBIX 3J€MEHTOB,

Benomoratensrse smementir onepauuy MOTYT OBITE OZHHMH |
TeMH e KaK IPH BLIIQJHeHHH TEXHOJIOTHYECKHX, TAK H 1PH BEIIOJ-
HEENH BCTIOMOTATeNLHBIX Omepalui, Hanprmep npuxarne ofpadark-
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paeMoro O0DBEKTa (OHO LEeOGXOAMMO MpPH BBINOAHCHHH TeXHOJIOrHUe-
X omepanui).

KX W BCTIOMOTATEILHEL ) _
° PasbuBKa onepanuil Ha 37eMeHTH N03BOAALT NePefiTH OT TeXHOJI0
THUECKOH 3al1aul K KuHeMaTHueckod. TakuM o6pa3oM, yxke TexHoOJIO-
rp;qecmﬁ NPOLECE NPEONPefenseT B KAKOH-TO Mepe GYIYLIYH KOH-

TPYKLUHIO MAIGHHEL .

¢ pg[ﬂﬂ CO3JAHMA MALIMHBL ONTHMANEHOH KOHCTPYKIHH HeoOX0JHMO
TIIATEJABHO M3YUMTE TeXHOJOTHYECKMH Ipouece, uTOBE KOCTATOUHO
HOJHO IPEACTABHTDL €r0 CTPYKTYPY M AKTHBHO BJIHATH HA H3MEHeHH:
CTPYKTYPH B cliyduae HeoOxoiuMocTH. [as noJqHoro npeicraeaeHH
TEeXHOJNOTHYCCKOTO NPONEcca KaK Ha CTajud CO3JAaHHA MAINIHEL,

TaK ¥ HA CTAZHH €€ JKCIyaTaliu pa:%paﬁaTbIBaIOT TEXIIOJIOTHYECKYIO

HOJOTHYECKVIO KapTy MAIIHHEL.
cxe'nlf{ye;HT%XﬂorqugxnepcxeMa H KapTa ABIAKTCH
BAKHBIMH UYACTAMH JOKYMEHTAUHH MallfHu. Onu paSPaﬁaTbIBa}OTCSE
¥ COCTABJIAKOTCA HHKEHEPHO-TeXHHUCCKUMH PafOTHHKAMEH TeX opra
HH34UHHA, KOTOPHE 3&HHMAKTCS KOHCTPYHPOBAHHEM H H3TOTOBJCHHEM
Maué“nei}-mﬂoewtecxoﬁ CXeMOl MOUIUHO! HASLIBREMCR 2pADUYecRoe 130
Bpaserue mexHo02udecKo20 npoyecca 8 nopadke rwcxzedogameﬁubﬂocmﬁ
BOUNONHEHUA MEXHOAOZUMECKUX 1L 6CROMOSAMEAbHLIY Onepayutl u u

08, .
Mm;?efjcfzmoememod Kapmoil Haseieaemes mabauyd, 6 Komopoi yxa-
Sftbi MEXHORCEUHECKUE U BCNOMOSAMEALHIE ONEPLL L, 2ACMERHILL HTUN
onepayuid, pabosue opeamst, ux o0603HAMEHUA NO mexnaﬂoeutzeif:gz
cxeme u nosuyui, 20e SHIROAHRIOMCS DACMEHMBL AL COSOKYMHO

ayuil. .
aﬂeﬂéengzgﬂeeoréi@qﬁg& ST TOTO YTOOLl TEXHOJOTHUECKHH mpoLece
MOT' OBHITh BLINOJIHEH [IPH ITOMOWH MAIIHHE, €ro MPHXOAMTCA BHAO-
H3MEHAThL — Pa3iedsiTh Ha HHblE, WeM NPy PydHofl pabore, onepaiuy,
H3MEHATh NOPSAIOK HMX BHIOJHEHHA.
anaB]/IJIbIPO Ii)(pOPMJIEHHbIB TEXHOJIOTHUECKHE CXeMa ¥ KapTra Ma-
LIANE TIOMIKHEL JABATL HCYEDIBIBAIONIEE NIPEICTABIEHHE ¢ MOCAENQ-
BATEIBHOCTH BHIOMIEHUA ONepanuil o6paloTKy, O NONOKEHHH o6pa-
GaTLiBaeMLIX OGHEKTOB MAM  NepepadaTbiBaeMoro CHIPbS  BHYTPH
MAIMFHE B NEPHOJEI BO3NCHCTBHA HA HHX PafOUMX OPraHoB, 0 KOJHYe-
CTE€ paoYMX OpraHoB, HX ABUKEHHH (B MepBoM HpHﬁJIH}I{eHHH),_
O CHCTeMe TPAHCTOPTHPOBKH OGBEKTOB WJIH CHIPLA B Mammlg, 0 pac
Ipenenenyn onepanuii o6paloTKU Mex/1y NOIMIUAME H T. II. KOHEeu-
HOM NTOFE TeXHOJIOrMYECKas CXEMa K KAapra ONpefelsioT B3anMonefi-
CTBHE palouMX OPraHos H ofpafateiBaEMBX OOBEKTOB. .
PaspaGoTka TexHOMOTHYECKHX CXeMbl H KapThl $BASLTCA NEepPBOU
W nauGonee oTBETCTBEHHON 3ajavell IpH pacueTe H KOHCTPYHPOBAHHH
MBUIMHE, T4K KaK OHM ONPEJENAOT OCHOBHHE MADAMETPEl OyAylled
MAUKHEBL, ee CTPYKTYPY, KHHEMATHKY, KOHCTPYKUHIO DPaGOURX opra-
HOB, mOC/IeNI0BaTenLHOCTD W CHEXPOHHOCTD BHIOAHEHHA onepaiui,
YCIAOBTS SKCIIYATALHH, TEXHUKO-IKOHOMHYECKHE TOKA2ATe/H 1 T. .
BI0OD TeXHKYECCKH DALHOHAABLHON H SKOHOMHUYECKH sipe K THBHOA
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TexHomorH4eckas KapTa ROTAETO(hOPMOBOUROTO

Taé:mz;a I

apTOMaTa cueTemn Enennva
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TexHoAOrEYECKas Patounit £ | mosopora
HsiH BCOOMOTATENb - DaeMent Onepannn oprau %2 | ssena @
Haf Onepalus Yon e
CR
o=
Togaua Gapia TMojaua gapiia B METATEND IiTnex 5 0
B [THTaTeslb
Maraaue 1
[Tojaua foTEOB X dopmo- | Toakarenn | 12
BOwHOMY GapaaHy
ITopaya ¥ mnoa- Tpancnop- | 11 045
FOTOBKA JIOTKOB K Tep
npEeMy KOTIeT
Byrxep &
[locuinka JOTKOB MaHupo-
BOUHLIMA CYXapsMi
yaap Cyxaphupa | &
Bapabau 8
Tlopuan 9
JloaupoBxa gapuia H gop- 93—90
MOBKAa KOTAeT [Tutares 4
Lirex. 5
Haroronnenne TpaHcnopTHpoBRA KoT/aeT | Dbapalau 8
KOT.1eT K MeCTY BBITPY3KH
90— 245
BriTaJixgpalHe KOTJET M3 Topuing g
rHeafa
OTgenesye  XOTJeT OT Homx 10| 225—270
noptudet ¥ nocTynAeHHe HX
Ha JIOTOK
Jlotox 2
Toakatean | 12
TpascnopTHPOBKA KOTJIET
[Tocunka  woT- T g
pascnop
JIeT MaHYOBOTHLL- Tep 270—360
MH CyXapsMH
Bynrep 6
ITochinka KOTJIET MaHHPO-
BOUHLIMH CYyXapsaMH CyzapHuua 7
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[eXHOJOTHUECKOH CXeMbl MAMIKHBL ABJSETCH OLHOH N3 BaKHEHIIMX
# TPYACEMKHX 3a/auy. . .

Jisi cocraBiaeHds TeXHOJOTHYECKOH CXeMbl H TEXHOJOIHYeCKOH
KapThl MPEHIE BCErO DAacHIeHSIOT BeCh TEXHOJIOTHYCCKUH TIpomecc
Ha sJeMeHTHl OTEDALMH TaK, uTobL KawApil OTAeNbHBH 3eMEHT one-
pauiH B MAlUMHE BHTONHAT OLMH pabounil opraH, T. e. 4To0H pac-
WIEHEHHE TeXHOJOUHYECKOrQ npouecca OO YBA3AHO ¢ MeXAHHKOH
mammaet. [locde 3TOTO COCTABAANTCA OTAEAbHbE CXeMBl (Kajphl)
B34HMHOTO pacnosioKeHHs o0pabarTeiraeMore o0beKTa WIH nepepada-
TLIBEEMOIO HPOAYKTa H padouinx OPranob BO BPEM# HX BladMoae#-

CTBHS, KK 310 NPeACTaBAderca B narype. [lna Goabiued HarasgaHoCTH

TeXHOJOTHYECKHE CX@Mbl KEIATENbLHO BEIIOJAHATH [BETHBIMH, BBOJA
COOTBETCTBYIOIIHE 1BeTa IJA pasJHyHBIX MATepHANOB WM 9YacTed
ofipaGaTbiBAEMBIX OOBEKTOB.

QrreNbHEE CXeMbl B3AHMHOTO DAclONQMeHHH ofpafaTulsacMoro
o6bexTa H padoyerc oprafa I HeKOTOPEIX MAlllHH MOMKHO BRIIOJHATD
B 3d4BHCHMOCTH 0T BHIOpaHIICH BEAWUMHE! YIVla [MOBODPOT2 BEAYILEro
sgeHa (IVIABHOTO HJAH  DPachpenenTesNLHO-YIPABJSIOIIET0  BaJja)
Mamnel. JOo/MHYSCTBO HOBOPOTOB BAJIa BeiYLIEro SBEHd KAHABLIA pas -
A4 BHIOPAHHEIN yroJ, Jo IOJIHOTO ofopora Baja, OyAeT OnpeleadTh
KOJIHUECTBO KaIPOB OAHOH OflepallMy KJIH BCEro MpPOIECcea.

PaBoune opranst na cxeme ofosnadaior apabcKUMH nkdpamH, no-
SWUHHM —— PHMCKAMH HUQPAMH H TPONUCHHIME DYKBaMH pPYCCKOTO
andapuTa, JBHKeHHs padOuHX OpPraHoB -— cTpeskamu. Bce uudpo-
Brole U GyKBeHHBle 0003HAYEHHA NOSNCHAIOICH 11a 4EPTeMe B COOTBET-
cerBuu ¢ TpefopanmiMu ECKI, ‘

B xauecTBe NpHMEpa Ha PHC. 5 IPHBELEHA TEXHOJIOTHIECKAT CXema
W B Tabd. | -— TEXHOJIOTHUECK2A KapTad KOTAeTOGOPMOBOUHOTD aBio-
MaTa cucTeMbl Pjenuva. Ilpurotopaenuerfi Gapor U3 HAKOIUTENsI
nojiaeTcd LIHEKOM J IOA JABICHHEM yepes NHTAaTe b 4 B A03HPOBOUHO-
(opmyroiiee  yeTpoficTBo, cocToAllee Hs OapafaHa § ¢ NATLIO ABY-
CTOpOHHAMH mopiuHaMy 9. [Tpn Bpamenun GapaGaHa nepridd coBep-
UIAI0T BO3BPATHO-NOCTYNATENRHOR ABWKeHuWe. [IDH NONXORe NORepX-
HOCTH GapabaHa ¢ NOPIIHAMH B 30HY [OHTATEAf NOPIUHE YTOHIAKT HA
ONPEARTEHEYI0 BeAM4UHY H O0pA3OBABINHECH THE3/MA 3AROJIHAKICH
¢apuewm (puc. 5). [IpH BLHIXOAe 5TOH waCTH NOBepxHOCTH Gapadana u3
30HB QOUTaTelf [MOPLIHH BLITAIKHBAT CTPOPMOBAHHEIE KOTJETH
Ha MopepxHOCTL Hapalana, MAe ORY OTARIAITCA OT MOBEPKHOCTH HOpIL-
Hell crnepuanbHEIM HOXOM [0 W nopawoTesd HA J0TOXK 2,

JloTku 2 1151 KOT/eT 3arPYKAIOTCA B MArTa3HH [, OTKYIa OHH dBTO-
Me&THueckH 3abupaiorest naansuamu 12 xoneehiepnoft menuw 11 v Ha-
npagnsiores 1mof opmoBoulkl Gapaban. [lpu noaxome x Gapadany
JOTOK TIOCHIITA€TCS CYXApHHIEH 3 C/I0eM IaHMpOBOUHEIX Cyxaped u3
Gyrkepa 6. [lpu ganbueimieM ABHKCHHH Ha JOTOK YKJAaIbIBAETCA PHA
H3 IMTH KOTJICT, KOTOPLIE 34TeM CyXapHHOeH 7 NOCEINaICd CBEPXY
GOSN TAHHPOBOYHHIX cyXapefi w3 GyHKepa.

Kax BuaHO 3 cXeMBl H KapThl, 2BTOMAT CHCTEME! EJjeruua sinjs-
STCSl MallMHOH UMKAMHYECKOTO JeHcerBus. Ha cxeme 0 8 kapTe yKasaHe
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YIVIEL TIOBOpOTA Gapabana (6apaban npuHsT sa raasnmi Bal

KOTJieT.

B CJIOM(HEIX MHOTONO3HIHOHHERX MAlIHHAX UHKAHYECKOTO neit-
CTBHH Hapsany co CTpeMJIeHHeM PasbeIHHUTL TeXHOMOTHYECK e onepa-
HENLIO BBLITIOMHEH M K&KIOH H3 HHX

UHH Ha 3JeMeHTHl onepaiuii (¢

Puc, 5. Texnonoriueckan cxeua KOTNeTOOP MOBOYHOTO  aBToMaTa

cHCcTeMu Edenuiua

B ONNOH TO3RIMM) 1aCTO BCTpeyaeTes u 06paTHOe - COSHHNTSL He-
CKOTLKO SJTEMEHTOR ONePal iy {C LEMbIO BHROMHERHA HX TAKIKE B OHOH
nosuuuu). Ilepsoe nenaerca Torza, xorna SJEMEHTHL ONMepauuil 1o
AZTHTELHOCTH X BLINONHEHHSA IIDUMEPHO OHHAKOBHIE, 4 BTOPOE —-
KO[JA pasHLe.

Hexkotoprie saemerthr ON€PAUHH B 5THX MAIIKMHAX BHNOJHIIOTCH
A2KE MEMNY TOSHUHAMH — BO Bpems TPAHCHOPTHPOBKH H3ZeNHA
OT NMO3MIHH K [O3HUHM.

Texnonornueckne cxemsl Mamun MOTYT BRIMOJMHATBLCH U B APYrHX
BAPHANTAX, HANPUMED ¢ HAHECEHHEM NOACHSIOMIAX HATNUCEH Hermo-
CPCACTBEHHO HA cxeMe. OLHAKO TaKHe CXeMH YCTYNajor MEPBEIM [BYM

[0 NOJIHOTE (PEACTABACHHA TEXHOMOIHICCKOTO ApOnecca H ero CBAsel
C MAUIHHOH.
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), xapax-
TEPH3YIOIHE NPOTEKAHHE TEXHOJOTHUECKOro npolecca U3roTOBJICHHSA

§ 2. CTpyxTypa M CHCTEMb! aBTOMATHSALMUH MALIMH

CoBpeMeHHAas. MallliHA COCTOMT U3 IHTAIOLIEro yCTpofg:TBa, ngp[:
gofa (TPAaHCMHCCHH), MCINOJHHTENLHBIX MEXaHH3MOB C pa OLIHN;I/I 35-
raaMi, MeXaHH3MOB DPery/JHPOBaHHS, KOHTPOJS, YIpaBieRdsd,

u U ap.
mnﬁl’uiﬂggpﬁi}{e yﬂcp"r policTBO MpegHasHAueHO IJIf Hempe-
PLIBHOJ HJIH DEPHORHUYECKOH TOAAYH O0BEKTOB (CHIPBA) B MAUIHHY.
UacTo Takafg nojaua ocyglecmmei"cq nyrfgw;[ gzgf)pnsaﬂm 3aaAHHEIX
i Ta (Mo oOBeMYy H pexe .

nopgugogq?;;!ewnpnéo;{a v MayIlIHHpHME’.}OTCH IMeKTPOJIBAraTeN:, KaK
npaBUJIO, PENyKTOp, nepeiaud THOKOH cBA3H, 3yQuaTele H Ilerl;lbclf
nepejaul. 3aKaHuHBACTCsH APHBOL PAGOUHMH HJIH pacnpe,ueJénTenu g -
ynpagJsionumMu sasamu. Ha paGouem sany sakpemasior pa oqnﬂn Hf():_
Tan, Ha PacmpefeUTeNbHO-YIPABITIONEM — BEYIIHE 3BEHbS e
MOJHHTENBHEIX MEXAHH3MOB. Paclpene/uTe/NbHO-YApaBISIONAR B

MOZKET CJYKHTL OZHOBDEMEHHO H NPOMENKYTOUERIM, H pabouum BoaJIOMé
MexaHusMEL NpPHBOJLA M TUDPHBOAHHEX VveTpoficTt

{TPAHCMHCCHOHHEIE) CAY:KAT IJIA Nepefaul JABHMKENHS OT JLBHraTeéwf
K BEQVIIHM 3BEHEAM chonHHTeanmxHmexaHHSI\mB WY Henocpen

abouHM OpraHaM MATYHHEL.
CTB;{}éOn OKleH HTex pr He MeXaHus ML CAyXKAT A0 mpe- .
0o6pa30BaHHA ABWKCHHA (HAOT/A 3HEPIHH) B YIIEN( 3BEHA U nepe;laq)u
ero B npeofpasoBAHHOM BHJe BeloMoMmy 3BeHy (palouemy opramny),
HenonHuTeNbHEe MEXAHH3MEL, KaK IPABHAO, ABJISIOTCS MEXaHH3MaMH
q ACTBUSA.

uHKgI;Igcgzri ge Opravs MalmuH OBBAOT OCHOBHBIMH (00-
pabaTeBAIOIGHME) U BCIIOMOraTe/NbHEIMH (HANPHMED, VIePIKHBAIONIHMH
00bekT). OHM TakKe GRIBAIOT PA3JAYHBIMA Y MAIIHH TEpHOJAHYECKOro

-H HENpPepHBHOIO Jeiictrusi. OranuaioTca OHM | q)yHKHHOHElﬂbeIM‘

HasnaueHueM. [IBuKende pabouNX OPraHoB OCYILECTBAAETCS MO Onpe-
ACTIEHHEIM 3aKOHAM H B OnpeleseHHOe 3alaHHoe BpeMd.
MexaHuaMbs peryJupoBaHHSA, KOHTDOJSH,
YODaBaAeHHHA, 3aWMUTH, OGJIOKHPOBKH H Apyre
00BIUEO COCTOAT W3 HCTIOJHHTENLHOTO MEXAHH3MA IHKAHYIECKOTO Jei-
CTBHA CO BCIOMOTATENbHAIM pabourm opraHoM. Beaymue 3BeHbA 3THX
MEXanu3MOB TaKKe MOIYT 3aKpellTATLCA Ha  paclupefenuTeEHO-
YIDaBAAOMEX BAJAX MAIIHHEL '
Cosnanne MAlUMHEL HAYHHAGTCA ¢ TIPEACTABJICHHS e CTPYKTYPHL
AHanus ycaoBuit paGoThl MALIHHEL HeMEICA MM 663 3HAHHS €6 CTPYKTYPEL
Crpyrrypy 1060l MAamMMHbL NpeACTABIISIOT B BHAE CTPYKTYDPHOH CXEMEL
4 OCHOBAHHU CTPYKTYPHOU CXEeMHI ONpejessioT OCHOBHHE pasMgzpbi
MEIIAHL], OCYIIECTBASIOT NEPBOE KOMIOHOBOYHOE pernienue u Habpa-
CHIBAIOT TIpeABapUTENbHYI0 KHHeMaTHyecKyH cxeMy. CTpP VY KTV p-
HE € cXeMH MamWuH COCTABMAAIOT B COOTBETCTBHH C PEKOMEH-
AYEMBIMH YCIOBHBIMH O0O3HAUEHHSIMH 3J€MEHTOB MAallHE, HaHeSeHHe
H CoenHenne (THHUSIMH HJIH CTPEIKaMH) YCTOBHBIX ofo3HAUYCHHH AN
TIONYYeHUsI CTPYKTYPHOH CX€MBl HAUMHAIOT OT JIBHTATeJs B MOCJAEHO-

2+ : | %



BATCILHOCTH NPUCOENIMHeNHs] [IePelay, BaloB PaGouHX OpraHoB H Me-
Xanus3mos. Ha crpykryproil cxeme ykasmsaoT mowmmocrs ABHUraTens
YCAOBHBIC CKOPOCTH BPAUICHHS BaJa ABHTATENAS ¥ BAJSOB MALIHHLL
TMEPELATOUHEIE YHC/4 IPOMEKYTOUHEIX Lepefal, MODSIKOBHE Homepé
BAJIOB (PHMCKHMH DHGPAMU}, HASBAIMS UCITOMHHTEHLIX MEXaHH3MOB,

d TaXKe HasBaHMA PAabOUMX OPTaHOB, YKpen
Ha Bamax (00BIUIIO B KOHIE TOTQ M/IH HHOTO OTRETBICHHUS CXEME).

Mexisuam
npubola
NOPUIKEE

Bar

Bai
. )
w073 pub/e

Mexanusm
Budpayuu
Howa

fkgr ’
w=152 pai/; w=39pag/s

Puc. 6. Crpyxrypras cxema KOTJIeTO(OP MOBOYHOTO  aBTOMaTa
cuctemsl Egenvua

Ha puc. 6 nokasana CTPYKTYPHAsI CXeMa KOTJIETO(GOPMOBOYHOLO
aBTOMATA CHCTeMel [laenpua. Cxema NPeAyCMATPHBAET 3JIEKTPHYCCKHT
ABHTaTe/Nb, CHCTEMY MEXAHMMECKUX Tepeau OT ABHTATens K pacnpe-
ACTATENLHO-YIIDABAAIOWIHM H IPYTHM BasaM (I—X1I), Hcnonuurens-
HBIC MEXAHUBMB IHKIHYECKOTO H HEHDepPHEBHOTO AefcTBHIL. Crpygryp-
Haf CXEMa MALIMHbI RACT NPEACTABJCHHE O pacTpefeNeniy SHEPTHH
OT BHrate/s Kk Mexauusmanm. Cxema Bechma yao6Ha npu onpenese-
HHH ODHIErD K. I. 1. MAMUHEL

KunemMaruueckan cxema Mamumgm paspatarsl-
BACTCA DU KOHCTPYHPOBAHHM HOBOH  MOAEPHUSAIUHE CTAPON MAIIHHEL
WM CHHMACTCA MPH HCCAEROBAHHU (2HATHSE) HMEIONEHCH MALIHHLL
36

AEeHHBIX HENOCPEACTBEeHHO

KyHeMaTHUECKAA CXeMa SBJASeTCH HCXOJHBIM JOKYMCHTOM JJIs KHie-
MATHUECKOTO W CHJOBOIO pacyeToB MamdHbel. OHA Takke BXONHUT Kak
ofsI3aTeNbHOe TIPUIOKEHNE K OMHCAHNI0 H KHCTPYKIUH N0 3KCIIyaTa-
i Matuen. OHA MOMCTaeT B YCJAOBHSX SKCIIYATAIlHH OLICTPEE pa-
306paTLesd B MPUHIHENE NEHCTBHSA MamKHBl, TPeICTABKTh €€ CTPyK-
TYPY M COCTAB, MOSTOMY KamILIil HHKEHED AOJIKeH He TOJLKO YMeTh
yHTATL M TMOHKMATh KHHEMaTHUECKHe CXeMbl, HO H ObICTPO M UeTKQ
COCTABAATh HX. :

Kuremamuueckaa cxeng npedemasanem cobol yoaosHoe RACCKOCH-
HOE WAL RePOneKiusHOe U30DPancenIle 6reX 88 MEXQHUIMO8 L 362HbES
8 LX 83aUMOceA3U 1 D0AXCHa Dasame npedemasaenue o nopadke ApLco-
EOUHEHNA MEXAHUBMOB, PACAPEORACH UL NOMOKO8 SHEPRUL, KUHEMAIMIMC-
CRUX COABAK IACMEHMOS MO, O 83QUMHOM DOACNGAONCEHUL BCOYLLULY
3serbes. Bee sieMeHTHl Ha cxeMe H300paManT ¢ NOMOULLK YCJIOBHBIX
rpaguyecknx ofo3HAYEHMH WM YIPOWEHHHX BHEWNHX OIepTaHuil
31€MEHTOB Mauunbl. JonyckaeTcs KHHEMATHYECKHE CXeMpl BIHCHI-
BATH B KOHTYD HA0OpaskeHHs] MAUIHHEL

[Monnyw KHHeMATHUECKYID CXeMy CAOKHOR MAWHUBE BLITIONHATL
HA BHICOKOM KAaueCcTBCHHOM YPOBHe yacTo ObIBaeT TDYAHO, NOITOMY
B TaKUX CAyYasXx MOXKHO DPEKOMEHIOBATh PasleVbHOe ¢OCTaBIeHHE
KUHEMATHUECKHX CXeM LIPHBOEA (TPAHCMHMCCHH) M HCIOJAHUTETLHHIX
MeXaHH3MOB NHKAKUeckoro fAeficTeua. Takoe paspeneHue ONpPaBibl-
BAETCH TEM, UYTO B 1EJOM PfJAC MAIIHH ABHTaTeJdb H TPAUCMHCCHS TPej-
CTABNAKT coB0il 060COOMEHHYI0 KOHCTPYKLUHIO, KHIEMATHKA MEXAHH3-
MOB KOTOpO#l MOMeT H3yuaThcs ® pa3pAfaTuLIBATHCH HE3aBHCHMO OT
KHHEMATHKH OCTA/IBHBIX MEXAHW3MOB MAMHHBL B GoapmnucTse cay-
yaeB MEXaHH3MH TIPHBOJA 0GIaa0T NOCTOSHHBIMH IS ONpejieseH-
HEIX DEKHMOB NMepeaTOUHEIME OTHOUIEH UAMY, 2TH MeXaHU3Mbl O0BYHO
ABJAKTCA MeXaBEHSMaMH HENPephBHOrO JNeHCTEUA, OAHAKC OHH MOTyT
ObiTb H MeXaHH3MaMH TPepHBHCTOr0, HO OJHOHATPaB/JIeHHOrO Jei-
cTBEA. B nmociennem ciydae ux pafora nonxkHa GHITh YBA3aHa ¢ pado-
TOH JDYTAX MEXAHH3MOB MAIIHHEL.

L HEIHYHOCTE padoOTHl HCHOJAHMTENLHRIX MEXaHHSMOB, XaK npa-
BUJIO, NOMMKHA OblTh NOAUHHEHA UHKIHUHOCTH TeXHOJOTHUESKOFO [1PO-
Lecca, BRIMOJHAEMOTO MAallHHOH.

Pasgenenue wmawMH [wa npHBOZ ¥ HCTONHHTENBHBIE MEXa-
HHU3MBt  ofJeruaer BLINOJHEHHE KHHEMAaTHUECKUX CXeM uacTed
MAUIHH B CcOOTBETCTBUH ¢ rpefoanusym FOCT 2.703—68
B 2.770—68. HenocpeicreenHo Ha KHHeMaTAYeCKOHR
CXeMe NPHBOJLA YKA3BBAKT MOLIHOCTE RBHIATENA, YIVIOBYK
CKOPOCTE BPAIIEHUS BHIXOJIHOIO Bana [ASWTaTeNls ¥ BCeX BAJOB Ma-
WHEL, THAMETPH NTKHBOB, LJHHY M THT DeMH#, 4Hcaa 3yDbeB Konec,
SBE30YEK, XPAanoBHKOB, MOAYMAH 3yOuaThX IHepejau, MAry HEemHbX
nepenay, ymesa W 3HAYeHHs XoZoB paBoyMx opranos. Bce Badisi HY-
MEpyrores pumckumu ungpamu. Bee sjeMeHTH MAHMHEL HA CXeMe
HyMepyioTcs apaekuMmu umbpamu B nopsiike o0xoja ¢XeMbl CJeBa
HANpaBo mId cOpaBa HaleBO H TOACHAIOTCA Ha CBOCORYOM IOJE
UepTeKa TeKCTOBO# WACTBIO, HANPHMED C TNOMOLILH TabJIHIH
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(FOCT 2.702—75). JnemenTht NOKYIHEIX WM 32UMCTBOBAHHLIY MeXa-

HHBMOB (HANPUMED, PefyKTOPOB, BapHaToOpOB) He HYMEpYIOT, a nopsij-

¢ pasa | a mepepaercst uepes nennyo nepenavy co spesfoukami 2 u 3
KOBHJ HOMEp mpucs

ga Baf ]], qepes UepBAYHYIO fepelavy C HepPBAKOM 4 U KomecoM J -

dHBa0T BCeMY .’\-‘IGX&HHSMY B II&JI0M.

Puc. 7. KumewaTnwecxan cxema ROTIeTo(opMOBOUHOr0 aBToMara
cacTemul Emenira

ggu TPHHIHNA NeACTBHE H YCTPOHCTBA MAIHEL] CCHIIKH Ha
oIa'_;laquHﬂ SICMEHTOB CXeMbl 06s3aTeNbIILL.

opm 8 PHC. 7 [PeACTABIEHA NOMHAS KHHEMATHUCCKAS CXeM4 KOTAeTO-
e}c)Tg)Boq}zoro aBToMata cucTeMel Eviennva. IMpueox amromara ocy-

WECTBAACTCA OT 3A€KTpopRUTaTens ! MOmHOCTLIO } kBT ¢ yraosoi

CKOpOCTbio Bpamenus poropa 152 pag/c (1450 o6/muH). Bpauenne
38

nHbposLe

Ipu onuca- wa sas /11, sepes 3yfuatyio nepesady ¢ xonecany 6, 7 v § -~ Ha paj

V Gapabaua, NpPH BPAUIEHHH KOTOPOTO TOpIIHH [7 cOBepLIAIOT BO3-
BpaTHO-[IOCTY NATE/IbHbIE JBHKEHN, CKOI3S N0 NPO(KII0 KydauKa 16.
OjIHOBPEMEHHO Uepe3 peneHHYI0 nepelayy co wkHBaMH 23 ¥ 20
ppamleHye noayyaer Band X/ ¢ KPUBOIIHNIOM MeXaHH3Ma BHOpaiHH
Hoxka 18. Yepes syfuaTyio neperauy ¢ Koaecamu 9 v I3 mpauenue
¢ pana V nepenaercs Ba san VIII mneka I4. IlocpejctBoM 3y0uaThix
kouec 8, 10, 11 1 12 noayuart BpameHnue Baaw VI u VI/ cyxapuuu 15.
JipukeHHe 1ENHOTO TpaHcmoprepa co 3Besfoukamn 21 u 24 (Ba-
aol X u X) ocylectsasercs or Bata [V uenHofl nepenaun co 3pe3lou-
Kamy 19 m 22.

KHHeMATHUYECKHE CXCME HCHNOJHHTEJIbHEX
AAPYIHX M€ X 2HHU3MOB HUKAWULCKOro gedcrTrus
H306PANKAIOTCA B OTTHUHE OT KHMHeMaTHYeCKOH CXeMbl NPHBOAA B Mac-
mTabe ¢ TOYHBIM COB/TI0IEHHEM OTHOCHTEAbHOTO PACIONOKEHHS 388HLEB
i map. Ha cxeMe yKasbpIBAIOT PACCTOSHUS MEXKLY HeNOIBHKHEIMH 1iap-
HHpAMH, 2 TAKXKe MeMIV HEMH H OCeBBIMH JHHHAMH NOCTYIaTeNbLo
HBHMKYTIHXCS! 3B€HBEB, 4 TAKAKE YFJIOBRIE XaDAKTEDHCTHKH HIOTHYTHIX
3penpeB. Henopeumuele wapaapsl ofosHadanoT 6yksBoi O ¢ HHIEKCOM
BHHAY — TNOPAJKOBLIM HOMEDPOM; NOABHKHBIE — NPONUCHLIMA OYK-
BaMH JAaTHHCKOro and)aBHTa. 3BEHbLA HYMepYIoT apadcKuME HH(ppaMu.
Hampagfiesne BpameHHs BENYIIEro 3B8HA YKa3blBAIT CTPeIKOH.
PamoMm co cxeMoil moMemanT Tadauny, B KOTOPOH YKAa3HBAIoT NOPAL-
KOBLIE HOMEpa 3BeHBEB, OVKBEHHBIE C0O3HAUEHHMS OTASNBHBIX dacTed
JBEHREB H HX pasMepHBEE XAPAKTEPHCTHKH.

K BHIMOJHEHHID HKHHEMATHUECKUX CXEM HCHONHUTEALHEIX Mexa-
HU3MOB NPeRBABAANTCA Te K€ TpeOOBAHUA, YTO ¥ K BHNOJHEHWIO
KHHEeMATHIEeCKOH CxeMbi IpuBoaa. KOHCTPYKTHBHBE OCOOEHHOCTH
3BEHLEB H MEXaHU3MA B UEJIOM, He OKA3LIBAKUIME BAHSHHA HA JSH-
MEHHe MexaHHsMa H ero 3JIeMeHTOB, KUHeMATHUeCKOH CxeMmoi He
YUHTBLIBAIOTCS .

Cucmema GEMOMAMUSAUUL MUUURbL — 370 MOKAA COSOKYRHOCIM
PaBorLX GP2an0s, RPOMENCYIMOYHBLE CUA0EBIX YOMPOLcng, cpedcnts Yyrpas-
AeHuR U Jsuzamens, ApU Komopot ofecnedusaemes onpedeieHHas no-
CACO0BAMEABHOCING U COBAGCOBAMHOCHL BBINOAHCHUA MEXHONO2LYECKO20
rpoyecce. PasimuaoT -MEXAHHUECKYI0, THAPABIHUYECKYIO, THEBMATH-
YECKYIC H 3AEKTPHUECKYH® CHCTEMb ABTOMATH3ALHH,

Mexaupueckasa cHCTeMa aBTOMATH3AULHH
Ma W HH Ronyunsaa HanGonee 1wHMpoKoe pachnpocrpaHeHde. OcHosa
STOH CHCTEMBl — pacrpele uTebHO-yIPaB/IsiomHi Basl MAIIHHBL, IPH-
BOLUMER BO BDalEKNe ARUraTenen. Ha pacnpenelnTenbio-ynpaBigia-
NIEM Baly b OUPENENEHHOM NOPAIKE U B ONpeleleHHEIX I0J0HKEHNAX
32KPEeIeHpl BeiyLHe 3BeHbA HCIOSHHTEILHBIX MeXaHH3MoB. [IpH
BPaEHWH pacrnpefeHTelbHO-YIPaBASIOUWETO Baala BeLYIIHe SBEHhN
VCTONHUTENBHEIX  MEXAHHM3MOB 3acTaBisT cpafathBark paboune
Oprafdsl B OnNpefe/cHHOE EBDPEMS H [0 ONPeACJCHHOMY 34KOHY.
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Taxum ofpasom, ¢ momombio pacnpefeNuTeNbHO-Y P aBASIOMWEro Bajia
OCYMCCTBISIETCH yNIpaB/aeHyue paGoToft MamuiLy. ¢ ero MOMOIIBIO MO-
HCXOLAT M pacnpeneseHHe SHEPrMH 00 NOTOKawm,
Fnapasauveckan n THeBMAaTHyYeCcKasn cp-
CTEMB d4BTOMATH3ALUHH Mal MU OCHOBAKHL Ha #ApH-
MEHEHHH THIADO- M ITHEBMOCHCTEM, B KOTOPHIX SHEPTHA OT OCHOBHOTO
ABHIATENsi MAalmMHBL K paboulM opramam REPeaercs TOCPEACTEOM
BK/IIOYEHHOI'O B CHCTEMY Dabouero Tena (®ugkoctn, rasa). Mexanuue-
CRAST SHEPFUA ABUrATRNst NPeolpasyeTes ¢ MOMOMmBIO HACOCA B MOTEH -
WHATLHYIO HIM KHHEMATHHCCKYIO SHEpIHIo padovero Tena. Hacoe
COENHHACTCS TPYOOUPOBOIOM C BTOPHUHbBIM npeobpasoBareiem suep-
THIT —— TWAPO- KIH RHEBMOJBHIATe]eM, KOTOPH coBepiuaer ofpar-
HOE NIpeo0pasoBaHye SHEPTUH PaBoyero Tesa o MEXAHHYECKYIO SHEPTHIO
BCIOMEIX 3BEHBEB (OPUIHS - WITOKA, ITyHZKEpa, MONacTH — Baja),
KOTOPLIC H NDHBOAAT B ABHKEHHE PaGOUNe OPTaHLI MallHHbL Arroma-
THYECKOE YilpaBAeHHE Mpeofpasopatensmu SHERIHU, T. €. NepHojHue-
CKOE BI/IIOYEHHE H BLIKJIIOUCHHE HX, NPOH3BOIUTCH CHeLHadbHEIMH Me-
AAHHSMAMH YTIDABAEHUS (KJIaNAHAMH, 30JOTHRKAMH U Ap.), noTpedas-
FOLTHMH HE3HAUHTENDLHOE KOJHUECTBO SHeprHH.
DNeKTPUHUCCKASN CHCTE M a @4BTOMAaTH3AHH
M@ LT H H OCHOBAHA Ha TOM, YTO KAXIbIH paCounii opran umeer csof
NPHBOY (3JEKTPOABMFATEND HJH SJIEKTPOMATHHT), a YIpPABAHHE MMH

IPOU3BOIUTCA € MOMOMLBI0 JIEKTPHYECKOH PeJIeiiHol cHCTEMBI (Bas —
KOHTaKTOp).

§ 3. Luknet u unknorpammsl maminy

Huxaom mexanusma uay mowuns, HABUEAETICE COB0KYNHOCmb Jay-
HeHull u ocmanosok (cocmonnuii) scex wx SJACMERMOB, Q@ YuKiom pado-
He2l  OPeana — COBOKYRHOCb 8ex  eeo COCMOARUL,  COCMABALIOULLY
Kpyeoobopom 8 meyene HEKOMOPO2G NPOMENCYMOUHORO 6pement. DTOT
HPOMERKYTOK BPCMEHH HASLIBAETCH BDEMEHEM LHKJIA.

Hrkaer paGounx opramos, YIPABJIREMBIX HENONHHTENLHEIME OpTra-
HaMH IHKIHYCCKOro HeHCTBHA, 06LIYHO COCTONT U3 CACAVIOUIHX Tepe-
MENEHHH ¥ OCTAHOBOK: ’

ABHHEHHS] pabouero opraka B MANpaBieHUH BHHTOJMIHEHHS TeXHO-
JIOTHUECKOH ONEpPankH, TAK HASLIBAEMOro padoyero xona wan patouero
NEPEeMEIEHUs (BPeMsA JIBILKEHHS - )

OCTAHOBKH Pafouero Opramna noclie BhiIOIHENHs TEXHOJOr HUECKOH
ORCPAUHH WJIH BHICTOS (BPEMS - OCTRHOBKH —— fophs

ABHXERUA pafouero oprana K NEPBOHAYANBHOMY MECTY [OJ0MKEH i
(HCXONHOMY), TaK HA3KIBACMOTO XOMOCTOTO X0/12 HJTE XOJIOCTOTO Tiepe-
MELIeHHsT (BpEMsl NBHIKEHHS — L)

BLICTOA paiouerc oprana b HCXOAHOM MONOKEHHH (BpeMs BEICTOT —-
fo. ). -

Huxasl paGouux opranoz, YIP2BJISEMLIX MEXAHH3MAME Henpephs-
HOTO neficTBus {08niuHO BpalATeNbHOT0), COCTGRT H3 NOBOPOTA JuIs
BEITIOJIHEHUA  TeXHOJIOTHUCCKOA ONepainu (paGouero nosopora) ‘ua
YTOZ W, (BpeMs nosopora - t,) H XOJ0CTOTO MOBOPOTE 6e3 BHIIOIie-
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TeXHOJOTHUECKO! Onepanun Ha yroa ¥, {Bpems mosopoTa — f).
By ema paGoTH MamuHsl padoule oOpramsl, IOOUEPEHO COBEpHIas
" Bl ¥ OCTAHGEKH, BHTOMHAIOT TEXHOJOTHUECKHE OrIepaliH.
e OMCHUMOHAROE O MOMEHMA Hadaaq dsuscenus pabodeeo

EHZGM; ’Ha.npaeﬁeﬁuu BBIAOAHERUA MIEXHOADSUMECKO ONEPayuy Hag
o nepesim 0BBEKMOM 00 MOMEHMA HAYAAC agumceﬂu,ci 3MOE0 9
agggfe?o ogaana 6 HAAPORACHULL GBITOAHCHUS OHOACZUHHOL meeinec:éi;
guttecxozi onepayui HA0 BMopbIM otﬁ-ae;cmmz,ﬁ gi?zzsggﬁcﬂﬂTep ooy

20 YURAG PABOHe20 0pegHd M O -
iﬁfﬁﬁlﬁz@%m gpeMH If afoThl MEXAHW3MA MEKIY ,usg{l:;i MOMEHTAMH,
XApPaKTEPH3YIOMHMHCA €r0 HAECHTHYHBIMI cocTommHéi (Mexaﬂnsma)

Bpewmsi KMHEMaTHYeCKOTO UMKJIa pabodero opra

ecTh CYMMa BPEMEH BCEeX €ro COCTOSHHHA

TK = fp + L. D At + to. x-

BpeMsl KHHEMATHUYECKOTO IMKJIA KAMXKAOTO K3 MEeXaHH3IMOB OfIHOH
HHO.
MaUgd;;{eieggfoxﬂuuemamuuecxoeo YUKAX MAULLHSL Haab;eaemmnggﬁgi
8 MeHerue KOmopozo 63.9@ MEXAHUBMBL M;&filﬁfqéiffrﬁafuﬁof upen
museckue yuxasi. OGEIMHO BpeMsl KHHEN AsHE
1M KHHEMATHUECKOI0 [UKaa J060T0 U3 MeXaHu3MOB,
iiiH;ﬂipBeé\;?c MEeXaHH3MOB OJIHOM MAIITHE OHO OLHHAKOBO glcg?‘gaggﬂe;
¢ BpeMeHeM ofHOro ofopoTa paCHpe,ILEJIHTeJIbHO-praB)J]HB H‘CFIO}KHI;IX
(MpH MeXaHuyecKOl CHCTEME aBTOMATH3AlMH MAILHH). | CTOMHEX
MaNIMHAX-ABTOMATAX BpeMs KHHeMaTHUECKOTO IIHKJAA OAF 0 exa
HH3MA MOMET OTJHUATLCS OT BPEMEHH KAHeMaTHUecKoro DHKNIa ApY
1H3MA H MAIIHBL B LEJOM. )
ror%;{:ﬂﬁ;ﬁ%aéaueeo UUKAQ HASLIGUeMCT BpeMS, 8 meweﬁge f{ovmcf_;;o;c_)
mauunod seldaemes 00H0 uSOCAUe UAL EPYNNQA 20MO6HLX U3 eﬂuu.we }1{)@
MEHHTEJBHO K MailMHe HellpPephIBHO-NOTOYHOrO AEHCTBHSA BpeﬁHHoﬁ
paliouerc UK/Ia MOXKHO HA3BATL BPEMA, B TedeHHe FOTﬁOpOFO M?Jlﬁ o)
BRIIAETCS OTpeneNeHHas Macca HIH OHp(rEJ;H‘EJIeHHbIH 0 belziﬂnpa,6 (})t{eré
Bpemsa pafouero nukna oﬁosmtmeziiﬂ;op. u;lr?;:;}ro BpeEMS P
BPEMEHH KHHEMATHY aa.
HHKg;eJEea:tef me%mo;zoemecxoeo UUKAQ HOSBBAEMC BDEMA, 8 mgtter;zg
Komopoeo npouseodumca odpabomka 00%eKma & Maﬁmuue, BT'wa{'nHHy
BPeMs, OTCUHTAHNOE OT MOMEHTa BXOAA HCXOJHOTO O '11818‘621 };aanTCﬁ
70 MOMEHTA BLIXOAA TFOTOBOFO H3JeAHd 43 maumuel. 0003
STOB?)%{;?;H TZ;;HOJIOI‘H‘{ECKOI‘O DHKJAA MAITHRBL OGLINHO 60,:11;1]12“2(:13;
MEHH, HEOSXOI[HMOI‘O Ha BLIMOJHEIHe TeXHOMAOTHYECKOro apEB -
(Texnonornueckodt onepawnu), 7. ¢, Ty > T, . B obmem cayuae Bp 7
TEXHOMOTHYECKOTO LHKJA MALIMHEL CKIAJLIBACTCA U3 BPEMEHH, t
TPeBHOTO 51 BLIROJHEHHS TeXHOJOTHYeCKOoH onepaup{f, BPC(?F!V;?-IP([)[;K;I
TPAHCTIIOPTHPOBKHM OGBEKTA BHYTDH MAIIHHEL H BpeMEHH £y, . 3&{51 0B
ofbeKkra Ha MallMy H CheMa TOTOBONG W3JE/MMs ¢ MAIUHHEL, T. €.

TT = T'r- 1t _|_ fT _}_ ty' e
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HauGonee cosepinenuoi capraeres T& MallliHa, B KOTOPOH Bpems
Ha TPAHCIIOPTHPOBKY, YCTAHOBKY OGLEKTA H Chey H3JIeIHA HAaHMeHE-
Wiee, T. £, MOC/TeIHHE ONEDANNY COBMEUIEHE] ¢ T€XHOMOTHYSCKON 06pa-
GoTrofi oferTa.

s ocywecteaeHus sazamuoro TEXHOJIOTHUECKOrQ MPOilecca He-
00X01HMO, uTOBKl padoume OPTAHDLI MAIMHBL MepeMeltatuch ¢ onpe-
ACACHHBIMI CKOPOCTAMH M YCKODEHHSMH H 9TO6b Hx nepeMenienys
MPOHSBONUMHCL B TpeSyeMoll mochenoBarenbHocTy, [ papuueckoe us0-
Bpaxcerue nocaedosamensrocy NEPEMEERt U 0cmanosok pabouux
OPEGHOE MQUULHbL HASBIBAEMCA HIUKA0G0L Juaepamnmod (WHKAOTpaMMoi).
Unknorpavmma maurmmm: COCTABJIFETCA M3 LHKAOIPaMM ee paGouHX
ODPT2HOB.

o unrknorpamme mauman ONDPEIENAIOT HAYANO H KOHEI[ Nepeme-
LIEHHST paGouux OPramHoB B mpejenax KHHEMATHYECKOTO 1Hkaa. Or-
CHET BPEMEHH BEIeTCS OT BpeMeHH Hayauia paGouero xoma Bexomoro
SBEHA HCHOIHHTENSION0 MEXAHH3MA, OPHHATOIO 34 OCHOBHOMH. B Ka-
HECTBE OCHOBHOIO DEKOMEHIYeTCs BHIOHDATE MEXAHH3M, BBITOMISI-
WHE  Haubosee ATHTEALHYIO UK TPYHOEMKYIO TEXHONOTHYECK VIO
ONCPAUMIO  MAH  NEPBYIO MO NOPAZKY B TEXHONOTHYECKOM  IIPO-
necce,

Lnkaorpanmel Maruns permosusiores s OUPeRETeHHOM MacuTabe
BPEMEHH WM yIyIa 1(I0BOPOTA BeAylEro speHa OCHOBHOTO HCIICGJIHH-
TEILHOIC MEXAHH3MA MM PacmpeeTHTeAbHO- YIPABASIOMEro Baia
(PYB). Tak xak ofruo MHIERBIX MANHHAX-ABTOMATZX CTelenk
HEPaBHOMEDHOCTH BpaileHus PYB mechuma HE3HAYKTENALHA, TO yIUo-
BYIO CKOPOCTh €r0 NPHHMMAIOT MOCTOSHHOL. Torpa cranorurcs cipa-
BELINBBEIM PABEHCTBO @ = @f, rje ®, T H ® — COOTBETCTBEHNO YIoJd,
BPEMA TIOBODOTE H YIVIOBASI CKOPOCTL BEAYIIETO 3BEHA.

OBbunHO Bpems . KiEeMaTHueCKOrO HHETA mautguet 7, paBHO Bpe-
MEHH OIHOTO 1N0MHOrO ofopora PYB, mostomy 2m = o7, 910 nos-
BOJAET N306parKeHNble B UMKAOrpAMMe COOTHOLICHHS MEHIY HHTEp-
BadJaMH NEpeMellenns CYMTATH CHPABENTUBLIMG H JUISL COOTBETCTBYIO-
ILHX yraos nosopora PYB.

I[To dopme rpaguyeckoro €3obparkenns LDHKJIOTPaMMEl MOTYT GbITh
NPAMOYTOMLHLIME, AHHORHLIMH 1 K[YTOBBIMH,

TPAMOYTOMALHEL X BDHKJIOTpaMMax (puc. 8, a)
KaXIOMY HHTEDBANY HepeMelleHus padouero oprana COOTBETCTBYET
CBOH NPSEMOYroARHUK C OCIIOBAHREM, BLIMOJHEHHHM B OMpefereHHOM
Macitabe, u c BLICOTOH, BHIO/IHEHHON Hes YUuera Kaxoro-infbo Mac-
wraba. B cepenune kamaoro MPAMOYIOMbHUKE TIOMEIAETCS HaANHCh
HIH  yeaI0BHOE 0Go3HaveHme COOTBETCTEYIOHICTO TEPEMETEHHST UM
BBICTOR pafouero oprana.

THHeHHB X UNKAOTpamMMma x (puc. 8, 6) kaxnomy

HHTEPBANY TepeMelleHHs paboyero OpraHa, OTMEDEHHOMY [0 OCH
abcuyce (TropHsoHTaNbHAs OpsAMasi), COOTBETCTBYET HAKAOHHAS JHHNA
1 K2XIOMY BBICTOW ~~ FOPH3OHTATHHAR JiHHS, Huorpa v nuuuii na-
HOCAT NOSACHAWILHE HAQNHCH: CIIONABEM», «OMYCKAHHE», X0/ BIepexs,
BBICTOH BHM3Y» u np. Hagnuen MOTYT OBITh TaKHKe H TEXHOJOFHye-
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; ! JIoHA
KOTO COAEPKAHMA: «OIPOKHALBaHHE OYTBEIOK» H AP. ¥TOJ HAKAO
;HHHﬁ BLIOHPAETCA NPOU3BOIBHEIM.

amMwuax (puc. 8, 8) KuHEMATH-
BKpYTOBBX HWHEKJAOIpA (p ,

yecKOMY LHKTY KaxKIOTG MEXaHH3Ma COOTBETCTBYET KOJBLERAs NO-
socKa [POU3BOJNLHOH IUHDUHEL.

HpOﬂ,OJI)KHTe.’]bHOCTb AHTEpBaNOB

a)
f0crpExp0 mpaHe- £X A
nepmen 1 =
2 Qurcamop );(} B l PX I B
dlnpanuleifamene; . X X B FX XX
&daspysoiton ' XX P’K
mpauenopmen T T T T l [ A R B .
g° gpe 166° 27g° Je0
ﬁj T I T 7 I
106108 10T Mmpanc] yhpempudemes T
fepmep P o ]
2 @urcamep | I2Kpbim | Jﬂlmf%fﬁ?ﬁ!ﬁ L
e PSR -
J0nporudeiSamens ﬁfﬂfﬁg’[j{g@ge 'Bb.'cmau UnE ?K‘ U"””;M?K=
= L S AL S W P LA W R
pHuE ]
W I L A T I TS v s

o° ag° 184° 270° Jé*

Puc, 8. IlpuMepsl LHKAO-
rpamm:

P X — palountt zom; XX —
xonocTell Xop; B — BoieToM

ONpefeAserca OTpe3kaMy 3THX TIONOCOK, 3&1‘{JI}OIJPLHHI:IMH z};aeggxyé;lggiﬁ
PajHycaMH, Pa3BePHYTHIMH Ha COOTBETCTBYIOUHH groén . :/Iijnewam-
HbIX MaciTabax BpeMeHH WIH yraa rnosopora PYB. CBJIH ;e o
YeCKHH IHKJ MalUKHBL IIPOHCXOMHT 34 OKH 060DOT P}f , TO o;m lPJIOB
HBI¢ YIJIBl IO NUKNOTPAMME SBJSIOTCS HCTHHHBIMH BqueHHm:mx%;gm

noBopota PYB. Ecnu KuHemMaTWUecKHH HHKA MaLHHHbI npc;wr a\qmé
Hanpumep, 3a 0,5 obopora PYB, To oTMepenHble YTJIEBI 110 uH;oﬂmgeéTBc
Oyayr GONbil€ HCTMHHBIX B ABa pasa. [lpn GOIBLIOM )



MEX4HHSMOB KDYrOBble IHarpaMMbl HEJOCTATOYHO HATASAHEL B B HuX

TPYAHEE OPHEHTHPOBATHCA, 1I0ITOMY OOJbLUcE pacapocrpaHenue f1o-
AYUHIY OPAMOYrOALHER B JIHHEHHLIE LHKIOTPAMMBI.

IHKJIOBBIE JHATPaMMEL BLIOOANSIOT Pa3uy poaL B 3aBHCHMOCTH
OT TOIO, KOTA4 W JJISl KaKOH 1eaM OHH COCTABISIOTCH.

I[Tpoerkruasa un KJAOTpPAaMMa COCT4BJIALTCH HA HAYAIL-
HOH cTaani paspaboTKH HOBOM MaEWIHHBL H B JaTbueHIleM MOCTOSHHO
yrounserca. B atou ciyyae uukaorpamma HIPAeT POilb HEOGXOAHMOTO
H YAOOHOrO ONEPATHEHOIO BCIOMOATEdHHOO JOKYMEHTA.

Henoauurensnmans umkaor PamMMa dpagercs
OKOHUATCABHLIM LOKYMEHTOM, B NOJNHON Mepe OTpasKaloulgM cora-
CoBainylo pabory paboumrx oprakos paspaboTaunoil (H3roToBNenHOH)
MalHHel. Ha srane warortossenuss mamrmmsy OUKJCIpaMMa ABJAeTCH
OCHOBHLIM KOHCTDYRTODCKUM AOKYMEHTOM V1A COOPLIHKA M HaTa{1iKa
npu ycranoske Ha PYB Beayinux 3pernep (KPMBOWHNOB, KynaukoB
H Jp.) MCTOJHHUTEALHBIX  MEXAHUIMOBE B HYJKHOM NOJoXKedH#. IHa
JTANC SKCINYATAUHH MALIUHE LHKAOTPAMMA HYIKHA [pH NPOBEJEHRH
PEMOHTA, DEryTHPOBKM, & TaKkKe NPH MOALPHH3EWMH MAMIHLLI.

IIpoextiyw u menonnurersuyso IUKI0TpAMMBL MOXKHO HAa3BATh
TEOPETUICCKHMH B OTJHYHE OT 3KCOEPHUMEHTANILHBIX, CHATHX © Acii-
CTBYIOLIEH MaLIMHBI C HeABI0 AHANU3A oe padoThl. JKCHEpHMeHTAILHEE
HUIJIOTDAMMEL CTPOST TO JaHHBIM H3MEPEHUHl BpeMenu iepemMeleHu
padouux oprazos.

CTarnueckas sKcmepHMEHTAADbHS 5 UHKJIO-
I'paMMa CHHMAeTCH C MAlIHHKL, PacCTpeNeaHTeNbHO- Y P aBA sSIOULA
BAJ KOTOPOH MENEHHO IPOKPYYHBAIOT BpYuHYI0. OH [03BOJNYET BbI-
ABATL, HACKOILKO HOCACROBATENbHOCT H NPOAOSIKHTENLHOCTD cpaba-
THIBANKST PAGOUHX OPraHOB MaUIMHBL OTJHUAETCS OT npoekTHeX. [Tpu
FTOM BEISIBJASIOTCH TAKKE ACQEKTH H3TOTOBJCHHA OTHCAbHLIX MIEMEH-
TOB H COOPKM MAUIMHEL

HAuiramuuecxas SKCHEeDPHMEHTAJAbDHA T LUK -
AOTDPAaMM2 CHIMACTCS ¢ MALIMHLL (¢ IOMOUIBIO CIEMHANBHBIX npH-
Gopos) mpu paboueit ckopocru Bpawenus PYB. Takas peannnas,
AHCTBHTENLHAA HKIOTPAMMA NI0KA3bIBAET, HACKOJILKO BO3HHKAM-
mue npn paboTe MAlIMHBL YNpyrhe AeropMalliM 3BeHBEB HCKAKAIOT
CTATHYECKYIO LHKJNOIDaMMY.

C MOMOIBIO WU KJIOTPAMMBI OLNPEIEIAIOT OTHOC HTENBHOE NoJ0KeHE
HHTEPBA/T0B LHKJIOB HCHOMHUTENbHBIX MEXAHHSMOB B OOMEM LHKJIe
aBromara. IloJbSyfch STHMH LHKJOTDAMMAME, AErKo OlPEISTRTE,
B RAKOM U3 HHTEPBANOB HAXOAATCS Kawabli pabounii oprau B 3a]d K-
HEIH MOMEHT BDEMENH HAH [PH 3aZAHHOM NOJOMKEHHH BeJlyLIErO 3BeHA
OCHOBHOTO MeXanusMa. Jl1s 5T0ro B 1P AMOYTOAbHOM 1 JIHHERHOM IHK-
JAOrpaMMax JOCTATOUHO NIPOBECTH BEPTHKENAb UePes TOUKY Ha abecuucee,
COOTBETCTBYIOILYIO BPeMEHH WM YINTY [OBOPOTA BEAYIIEro 3BEHA OC-
HOBHOTO MEXaHH3MA, & B KPYroBO¥ — pafuabHH Jyy, obpasyio-
WHH ¢ HAYaJibHEIM JIYYOM YEOI, onpefensgoiHe 33 JaHH0e TIOJM0XKeHe
BEAYIIETo 3BeHa 3a/laHHOT0 Mexanksma. Havany nuxiopol guarpavmpl
MAUIMHLL MOKET COOTBETCTBOBATL HCXOLHOE IOJOKEHHE KAMKIOLO U3
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ee paﬁdqldx opranos. QBpluHO 32 HauaJI0 IHKAOBOH mlarpamglbr
MAIIHHBL IPHHHMAIOT HAYaJo HUKIOBOH AHAIPAMMEL OCHOBHOTO pabo-
qer%t?gnﬁ?inpeﬂeﬂmomee CMELICHHE UHKA0BOH AuarpaMMel KaXaoro
aBoYHX OpPraHOB OTHOCHTENbHO HAYAJNA [HACPAMME! OCHOBHOTO
Hs‘gt{ero opraHa (WiM MEXaHu3Ma), HA3HIBAETCH LOJAHBIM (asoBbIM
pagmeHEM ganHoro pabouero oprana d ofo3uadaercs f;, riae { - I0-
B[;){,QKOBMP“I pomep JamHoro padouero oprana. Jpyrumu csaoBami,
gwmoe haszosoe epema Oarnoeo paboezo Opeanda ecimb 6pemnd, omgttugm;;:{-)
HOE Ot BPEMEHIL HAYEAQ pabomel A;ampuggé;ngo HCmEHeH UL Komop
DoqULl Opeain HAHUMHAENL CE0I0 .
amagpgfﬂ, onpeéueﬂﬂfougee cMeujeHie wUKAoB0d duaspammel paﬁoqieg
opeand, BHINOAHAIOWEED NOCACOYIOWYH  Onepayiio, anoa omﬂonggg o
K yuKka0epamme paboess opaana, 6biN0ARAI0WE20 Npedeidyyyo pm
yuwo (B HOPANKE NOCAEROBATENbHOCTH), HA3b6QLMCS m%mﬂmm gyci?:gz "
gpesenen. Harp HMepé gy — qg;’;};{;@ @513013063 BpemMd padouero op
meHuo K pabouem .
" gfeljz?)t noeopomg eeﬁytqiﬁc 3geHbes LAl P¥B, coomsemcmeyfow;ucf
kaxcOoul (Pas060MYy BpeMeENt CB0C20 PAO0HEsy GPEand, HA3HISAMCL fa
M amu. )
308615_[%0{1 L%lpf:norpaMme HeJIb3s ONPeJeJHTD IOJOKEHHH, KOoTOphe pa-
foune OpraHel ABTOMATA 3aHHMAIOT B AAHHEIH MOMEHT BPEMEHK Ha csomf
TPABKTOPHAX, 4 5T0 4acTo OpBaeT HeoGXOANMO, HANpHMED [IpH COB
MenleHHH ABHKeHN{l paficuUX OPraHoB, BHIIGIHAWIINX COBOKYIHOCTb
TEXHOJOTHYECKHX ONepaunil B NOCAE0BATE/ILHO-NAPANIEALHOM - pe-
XKUMme, © L&Ak COKpAalleHus Bpemenn obpalorkn ofpexta. Jag pe-
WUeKHsA TaKOH 3ajadd CAYKUT CHHXpOrpamma padoumx o0praHos —
rpauKyd lepemelledHil padod4uX OPraHoB, COBMelleHHE® Ha OJHOH
OCH BpPEMCHW H BHOOJHEHHBE B Maciitade,

§ 4. llpouaBoAHTENLHECTL MAWHH

11 pou3godiumeabHoCbI0 MOULLIHbL HABKIBALTICE KOAUHECHIE0 npoay'fc—
yuy, Komopoe ora npouseodum (obpabamewaen, nepepabametacen, aol-
nyckaem) 8. edunuiyly epemeni. [1poN3BOANTENLHOCTD ABJSETCS ONLHHUM
H3 HauOojee BasmibIX NOKaszaTeseft pafoTel Maumuel. M3amepsiercs
OH2 TOHHaMH (KUXOoI'paMMaMy, KyOHUeCKHMH U KBAJDATHBIME MeTpaMH,
AenUMeTpaMH, INTYKAMH) B 4ac (B MHHYTY, CeKYHAY). ¥ mot'ﬁou Ma-
INHHBEL NPOR3BOMMTEALHOCTD AOJKHA OTPAaXATb CYLHOCT: pabfoyero
(TeXHO/IOrHUECKOT0) NpPOLECCa, €ro PesyabTaT H ObiTh MAKCHMAJbIO
YROGHOR AJIs CONOCTABACHHS ¢ APYTHMH HapaMeTpanMH MalllHHH.

Pasnnuaior NpoH3BOAMTENBHOCTH MALUKHB: AeHCTBHTENBHYW [],
TeOpernyeckyw /I W TexHomorHueckyio f1”.

Hettcraurenbnan (bakTuHueckas) NPOMS-
BOAHTENbHOCTE MAUlHHK B ONpejesaeTca peagbHbIM KO-
HECTBOM KOHAMIMOHHOH NMPOAYVKIHH, KOTOPOE OHA BEIAeT B CPefHeM
B elumnuny spemeHy (npn YCIOBHH €€ 9KCILIYATAUMH B TeueHHe CMEHbI
HIL ApYTOro neprofia, BKAOUAIOIErO Pa3JHYHOrO POIa BHEIHKAOBLIE
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TMOTEPH: HAJANKY MALMHBI, YCTAHOBKY H CMEHY HHCTPYMEHTA, DEMOHT
MEXAHUSMOB H y3/I0B, 3aNpaBKy MallAHEL MaTepranaMy  T. 1.).

Ecan ofo3kaunts miuTenHOCTE CMEHDD T ey ATHTENBHOCTD PAGOTHI
MALIHHEl BO BpeMsl CMeHbl T, JIHTEABHOCTS IPOCTOEB T, KOAHYECTRO
pabounX LHKIOB #, TO NPH BhiZaue 3a padounii WUKJI OXHOTO H3je-
NHA  AeHCTBHTeNBHAS NPOH3BOINTENBHOCTD OyJeT onpefenaTscd 1o
dopmye

7 n n . | I

Tew  Tu+Tn ﬂTp +Ty Tp -+ Ty/n - Tp -+ forn’

rae T, — ppemst pafoyero uHK.JA; loyw — OTHOCHUTEJLHOE BpeMst
IpOCTOER,

TeopeTuuecKkas IPOMBBOANTEABHOCTD M-
WM 1Bl ONpPEASALTCA KONUUECTBOM NMPOAYKUEH, KOTOPYIO MOTVIA GbI
BRIIyCKATL MAUIMHA B €IHHUIYY BPEMEHH NpPH 0e30CTaHOBOYHON {Gec-
nepeGofiHON U HenpepbiBHOM) pabore. JLAA NMHKIHICCKHX MALINE 3Ta
APOHSBOANTENLHOCTE NPAMO NPONOPUHOHANBHA HHCAY HHKA0B. [Ipn

BELJAYE 33 pabounil NMKJI | W3eauil TeopeTHuecKas MPOH3BOAHTEH b-
HOCTE

‘H,:nj:nj :ﬁj_.

Tw Ty Ty

Teopernueckas npoU3BORHTENLIOCTE B GOJBLUIHHCTEE CJT YUaeB RJs
AAHHOW KOHCTPYKUHH MALIHHBI €CTh BeJIHUYRLA IOCTOSTHHAS .

LefcTBRTENbHAS  TDOUBBOANTENBHOCTD MALUMHBI, SABAAACL (YHK-
HHEH OT TEOPETHYECKOH NPOK3BORHTENBHOCTH, 3aBUCHT €lUle TAKKe
H OT YCJIOBHH OPraHH3altiy NAHHOTO HPOH3BOACTBA (YCAOBUT 3KCTIY-
aTalWH MAaUIFHE).

Orhoutenne JefcTBHTENDHOH NPOU3BOJHTENLHOCTH K TEOPeTHYe-
CKOH XapaKTepHsyer OTHOCHTEILHYIO BETHYMHY BCHKOTO POJid LOTEPh
BpeMeHH paGoThl MAHHBL. TO OTHOLCHNE

o 7 . T _ Tp L 1
1 TuTTrn  Tptlom 1T lomily

Ve <1
Ha3blBACTCAK O3 PG H M HEe HTOM HCNOABSOBAHUY Teo-
PETHUYECKOHN MNPOUSBOAHTEADBLHOCTH MAIMHL
H/IH TPOCTO KOSPOUIHEHTOM HCNOAL30BAHMS MAMIMHLL, OH ARISETCSN
B OCHOBHOM TOKA34Te/leM DalHOHAMLHOM SKCIVIVATALHH MAIIHHBL

TexHOMTOruveckas HPDOU3BOJAHUTENDbHO CTh
OUDPCAGTACTCA T€M KOMHYECTBOM NMPOLAYKIMH, KOTOPOE BLHINYIIERO Ma-
IIHHOM, He HMEIOIel BHYTPHIHKAOBLIX NOTEPL BPEMEHH HA XOJ0CThIe
XOLBL, TIPENBAPUTE/IbHBIE MOAXOAB!, BHICTOK. K NOCJENIIMM OTHOCATCH
MALIHNEL HETPEPIBRO-NOTOYHOTO Aeficteust. Hanpumep, rexnonoryye-
CKHH TpoLece HaMedbYeHHs MAca, OCYILECTBASEMBIH HA BOJYKE, MJH
TCXHOMOTHUCCKHH NPOUECT NPHTOTOBJACHHS IeJbMEHCH Ha IeabMel-
HOM ABTOMATE OCYUIECTBASIOTCH MNOTOUYHO,

Teoperuueckan npoMsBOAHTENBHOCTD TAKHX MAIIKH OLHOBPEMEHIO
ABJAETCS. W TexXuosoruueckol. TeXHoMorHyeckKuy IIpOLECe FOMOTEHH-
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MOJIOK&, OCYIIeCTBAAEMBbIl Ha TIYHXKEPHOM romoreﬁﬁlafr:}:éi
HAeTCS WAKIMYECKH, € TOTEPAMH Ha XOJOCThIE XOAHI 131[(:110-
PHIIUIIHEABHO Ero MOXKHO OCYIIECTBHTD n nomggrgia o
cofomM, TPHMEHKB TOMOTEHH3ATep C HenTpoOeKHBIM  HAC M R
M3BVKOBOH TOMOTEHU3aTOp. TaKuMm 08pasoM, TeXHOJIOTH

yﬂpraBBiTeﬂbHowb NMpeAINoNAraeT HenpepeBHyio 06paboTky mnpo-
;?2?:]3?50%%0, TOILKO HEOGXOAMMYIO) 3a BpeMs ero npebbBaHu#A
i MSLUI;;HS'EHHC TEOPETHYECKOH POH3BOJHTENRLHOCTH K TEXHOJOTHYE-

i = [I'/[T" Ha3biBaercss Ko dbunLueHTOM Henlpe-
. nH ocTH 00paBoTKH (UCMONB30BAHNA TEXHOJOTHUECKOMN
npbéHBSBOJlHTe.HbHOCTH MAaLIHHeL). H,mé ?[?;T}:)LZ{EHHX MaUIHH KO3(PGUIHEHT

eH :

Hen,[p[(jlpﬂblii?{(:;:qeiﬁl{%??\giﬂgiIB c onfmm MCIIOAHHTENBHEIM MEXaHH3-
MOM 3TOT KO3GQMHUIHEHT MOKEG TPEACTABHTE B BHIE

'rl” —_ llr’)/‘TK,

= t, — ) - tx -, — BpeMs  KHHEMATHYeCKOro
;iexﬂa?}(t{, 4pq;::1fbp HHTé}E}BBJ‘!a pabouero xoxa, chfclmobgg:f;ﬂtmf
HETIOCPE/ICTBEHHOTO BO3AEHCTBUA Ha 00pABaTEIBAEME ! o JIH, o%pa-
— t, — Bpems 4acTH pafouero XoAg, He HCMOAL30BA J;a oo
6OTP1(JH o6bexra (Hanpumep, Bpemst Nojsofa pabouero opi‘{z; oo
exty); £, H f, -~ BPEMA XOJOCTOTO X0Ja H BpeMs OCTAHOBKH P

BETCTBEHHO,

OpFE}iEchEJlmCO;TuHKﬂquCKoﬁ maiude m padounx OPraHos, TO

3anuH
BLINGJ
o8, X0T# I

m
}; tpi

Takum oBpasom,
H — n'ﬂ”H” — ‘T}rH’.

[ToBLICHTE AEHCTBUTENLHYIO MPOH3BOAHTENLHOCTh MOXKHO 38 CHET
YBEJIHUEHH A .
a) TeXHONOTKUeCKOHd TPOH3BOAHTENBHOCTH, T. €. 34 CYeT HHTEH
CHOKKALHH CaMOro IpoIecca; 7 ]
6) KosdduUHenTa HenpepbBHOCTH 06paboTKH, T. €. 34 CYeT yg[c?llHIfX
HWIEHAs BpeMEHHM XOJOCTHIX XOJOB, OCTAHOBOK, NOJABOAOE pa
OpPrasoB K OOBEKTAM, ]
B) KO3DDHUHEHTA HCIONL30OBAHHI MAIIHHEL, T. &. 34 CHUET YMCHb
T 1
LUEHHS BHEUUKAOBBIX [OTEPh, YBGNHUSHHS CMEHHOCTH. T
YBenuuenue ofHOH TEXHOJOTHUECKOH TPOU3BOAHTENLHOCT Benpu-
HEL3MeHHOM KO3(QHIMenTe HerpepsBHOCTH 06paboTKi HIH yHEHB-
Yenre oxHoro kos(duuMenTa HEmpepuBHOCTH 08paboTKH TpH ene
MEHHOH TEeXHOJOTHUECKOH JPOM3BOAHTEABHOCTH HE MOMKET ;Lan;{ chu
TOPLUHOHAMBHOTO YBEJIHUEHHS TEOPETHUECKOH MPOHIBOJATE/ID .
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Ananoruynas saemcuvocts CYWECTBYET M I8 AEHCTBHTEMBHON TIpo-
H3BOJHTEIBHOCTH

Je L I o
- Tp + foTl-i - i + tOT‘II S +H’t0TH ’
OTRYNA BHIHO, 910 [0y — 1/t mpn 1T — co y IpH f4y == const

U uTO [l — 11" npu /I’ = const i npu fy,, — 0

C nesnio yennvenms TEOPETHUECKOH NPOHSBOANTENHOCTH MAIIIHH,
KO3(YHUHEHT HenpepHBHOCTH 06paGOTKH KOTODPBIX MeHbIle 0,5, crue-
AYET B NIEPBYIO OYEPENb COKPATHTH BPEMSA XOMOCTHIX XOJI0B U BCIIOMO-
TATC/ILHBIX  ONepaun¥i, 3aMeHHTh, Ije BOSMOZHO, BO3BPaTHO-TOCTY-
MATEALHBIE  IBMMEHHUSI pabouux opranos PaBHGMEDHO BpallaTenh-
HEIMH (POTAUMOHHBIMK), COBMECTHTL ONepanii B0 Bpemenu. ToJbKo
HPH KOSMYULHCHTE HENpephBHOCTH, 60aDbIIeN 0,5, yBenuuenue rex-
HONOTHYECKOH NPOU3BOAHTENLHOCTH TyTeM HHTeHCHOHKAIHH CAMOrO
npouecca o6pabotku npuBeseT K 3aMETHOMY [IOBBIIICHUIO TEOPETNYe-
CKOH TIPOH3BOAHTENLHOCTH,

Haubonee npocroit u 3PEKTHBHBIE ¢r10co6 noBHIIe T JeficTBr-
TeJLHOH DNPOR3BOAUTETEHOCTH MAIIUI C KoaphHIIenTOM HeNoMH308a-
HUs 0,5 — coKpalleHNe BHEHHKIOBHX NpoCToes Mauiuy, a ¢ Koaddu-
OHEHTOM UCOOMb30OBAHHS, GoJblIeM 0,5 — ysenuuenne Teoperuve-
CKOH NPOU3BONTENLIIOCTH, Haw6onp:umi 3¢pdexT noayuaercs npn
OAHOBDCMEHHOM YBCJMYeHHH KO3DHIHEHTA UCTONb30RA NI I Teope-
THYECKOH [POH3BOANTEALHOCTH,

OcHoBuoit XaPAKTEPHCTHKOH CaMOf MalIHHE SBAACTCS ee Teope-
TURECKaA NpOM3BOAMTeNnbHOCTE. OHAa 34BHCHT OT Kaacea MAILHHEL,
HHCTa pyULeB (0JHOBPEMEHHO ofpafatuBaeMpx 06BEKTOB), CKOPOCTH
pabourx opraHoB W crenemy COBMELICHUS OTACNbHBIX ONEpanuil, reo-
METPUEECKMX MApamMerpoB oGpalaTLIBAEMBIX OGDEKTOR.

Hpoussoantensrocts mobol Mampy MOZKHO OIPEIeIHTh NO BHIpa-
SKEHUIO

I =ET,

rae £ — NpoAyKTOBAS BMECTHMOCTE (konuyecTBO  06pabarbiBaeMbIX
00BEKTOB WK 0BpabaTbiRaemoro MarepHana, OJHOBPEMEHHO HaXONf-
JLAXCA B Maurkne); T — BpeMs TeXHOMOIHYECKOrO LKA,

Hpornykroras BMecTufioctn Mall ¥ HB, KOTO-
Dafl NPOHIBOAUT MOIITYYHYIO OBPaBOTKY HCXOMHbIX 00BeKTOB, onpe-
AETACTCSA NIPOH3BEACHHEM UHCAA | HAPJIENbHBIX TIOTOKOB Ha YHCAO 2
OOBEKTOB B OAHOM MOTOKE, T. e.

E=jz

IIponssoaurensrocts mobofi Mammuin 00paTHO NMPONOPUHOHAMLHA

BPCMEHH, 3aTPAYEHHOMY HA BLITYCK €IHHKILb] (oMHOBpevMenHoH mapTHH)
NPOJYKOMH, T. e.

o L j2 . i ( 1y .
)}'—_.I
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Jlas ManuH TOTOYHOTO JAeHCTBHA, 0OpaBaTLIBAIOLINX MACCOBLIA
NpoLYKT, B KaudeCcTEe BPeMeHH pafoudero LuKIa npHHHMaeTcs Bpt‘Mfi,
APHXOAAMEECs] Ha BBIIYCK eMMHMILI MACCE HJH 00BeMa, TaK KAk pa-
Boupil LMKA 3[8Ch TEPSeT CMBICJ.

B DOTOUHBIX MAIIHHAX BPEMA TEXHOJOTHUCCKOTO IMHKJIA H BMECTH-
MOCTb BBIPAXKAIOTCH 3aBHCHMOCTIMHU:

T,=Lf,, E=AL,
Ha OCHOBAHHH KOTOPHIX NPOM3BOJHTEIBHOCTE MALIMH DABHA
IT" = Avy, = E/L = E/T wq),

rae L — myTh mpoaykTa B mamiuke (B npomnecce oGpaboTki); Vep —
CPeAHSST CKOPOCTS JABHKEHHA IPOAYKTA B Maluie; A — Kos(ppuuuenT
HPOTOPIHOHANBHOCTH.

UeM BBIIIE CKOPOCTH ABHAKEHWS TPOAYKTA, TeM OoAbINe TPOH3-
BOJMTEIBbHOCTE, HO NpH YCAOBHE OCECTEYLIHA 3afaHHOTO TEXHOJIOIH-
YECKOTO Pe3ynbTara. ¥BeHYEHHe CKOPOCTH AOMMKHO COMDOBOMKAATRCS
YBEZHYEHHEM HHTEHCHBHOCTH 06paboTxi. :

§ b. Bakokel gBW¥EHHA PaGOYWX OpraHoB MaWHH

1100 saxonamu Osuscenus padowux opeaHos NOHUMAIOM SABLCUMOCHIY
WX RYMLl, CKOPOCIUL 1 YCKODENHUA 0N BPEMEH L, BLLDUNCEHHBIE 8 QHAAUIM L
weCkod Al epaudeckol opmax. Pee BCTPEUAIOTCS 3aKOHLI IBHIKE-
HUS, ONpENe/sieMbic KOHCTPYKIUHEH caMoro MeXaHu3Ma, ero pasme-
paMH H BHEIIHHM ouepranneM. Kaxjoe OJHOSHAUHOE NEpeMelIeHHEe
pafouero oprana MOMKET UMETh CBOM 3aKOl ABMKEHHA. B GOBLIMHCTES
Clyaen SajanHbld 3aKOH JBMKeHHA paGoyero oprana nperomupeje-
ASCT THI H KOHCTPYKLHIO HCIONHHTENBHOTO MEXAHHIMA.
Buifop 3akona apusennst paGouero opraua CACAYeT MPOH3BOANTE
C LeJBK KAUSCTBEHHOTO H OBICTpeHIlero BWNOJIHEHHT 3aJaHHON Tex-
HOnoryueckolt onepauny (mpomecca), paGoTel Apyrux padounx opra-
HOB, NIHHAMHKH MAIIHHLI H TeXHOJOTHE H3TOTOB/JIEHHS 3JEMEUTOB HC-
HOMIHATERLHOrO MeXaH#3Ma. [Ipu 3TOM MOTYT BOZHHKHYTH MpOTHBOpE-
UHR, JUIA paspellennsl KOTOPEIX HeOOXOLHMM BCECTODOHHMH aHanus
basanunerx papuantop. OGOCHOBAHHLIH BHIGOp 34KOHOB JBUKEHHs]
MOXET [IPOHSBOIHTBCS B CIYYAC, €C/1H HAKOMAECH ONPeie]eHHBIH SKC-
MEPHMCHTA/ILHBIH WAH CTATHCTHYECKMI MATEDHAT MPOBEACHHS TEXHO-
Jornyeckoro nponecca, Hanpmwep, uascctso, wro npu nepeMemin-
BAaHHH MJaCTHYHBIX MHIEBBIX NPOAYKTOB CKOPOCTH Pabouero oprana
B Hayane mpouecca AoMEKHA BLITH MEHbBIE cKRopoctd pabouero oprana
B Konne nponecca; npu npeccosanuu chipa, HATIPOTHE, Npeccyrliui
IIYAHCON JloKeH B Hauase MPOLECca HMETH fOALUIVIO CKOPOCTh, YeM
B Koume. JlsumKense TpaHCcIopTepa (KapyceJsii} B MalliHHe JJ1S 3aKkaTKH
KPbillek Ha GankaX, 3aMOMHEHHAX MOJIOKOM, AOJMKHO MPOHCXOIUTD
Ges Gonpimx VCHOpeHHH, HUaYe MOJOKO OyIeT paciiecKHBaTheH.
O3BPaTHO-KauaTeNbHOR JABHMKEHHE MEIIAMOK B OTKPBITHIX 0akax u
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BAHHAX, 3aNOMHEHHBX MHAKUMH NHIIEBHMH NPOLYKTAMH, HE JOJIAHO
COMPOBOKIAATLCS OOJBLUIAMH YCKOPEHHAMH, ocoOeHHO B KpafHKX no-
NoMeHHAX PaBoUHX OpPTAHOB.

K coanennto, MpH MexXaHwdeckod oOpafoTKe IHUIEBBIX MPOAYK-
TOB K BCIOMOTATEJBHEIX MATEPHAJOB YACTO HEBO3MOKHO BLIOpATL 3a-
KOH JABMXKeHHs pabouuX OpraHoB, HCXOHS H3 TEXHONOTHUYECKHX Tpe-
GoBaHH}, TAX KaK OHH NPOCTO He ChOpPMYTKPOBABE (OTCYTCTBYIOT).
B Takkx caydasx HyKEO CTABHTL IKCMEPHMEHT HWIH yOEAUTRCS B TOM,
Yo BHIMOJHEHHE 3a3faHHOH ONepalHH He 3aBHCHT OT Xapakrepa ABH-
eHusi pabouera opraHa.

Brifop 3akoHa JBHKeHHs paGodyero oprasa HeoOXOAHMO COrMAaco-
BAThL ¢ AWHAMMKOH MALIAHBI, HATIPHMED OTpPaHHYKEBAfA YCKODEHHH NPEK-
BOJHMBIX B JBHMKEHHE MACC M CHHKAA TeM CaMblM WHeDLHOHHLE Ha-
IPY3KH 3JeMEHTOB MeXaHuaMa. UYToOni yMEHBIIHTb PACXoj 3HEePTrHH
H H3HOC 5JeMeHTOB MeXaHHaMa U pafouero opraea, Hepeaxo orpaHH-
YHBAIOT H CKOPGCTH Macc.

Kenanwe NOMYUHTL XCPOILIHE AMHAMHYECKHE YCI0BHS paboThl He-
NOJHATEIBHOTO MEXdaHH3Ma MOMKET BCTYNHTE B MPOTHBOpeYHe ¢ Tpedo-
BaH{eM YJOMXKHTb NPOIONKATENbHOCTD BLIMOIHEHHS ONEpAlHW B WH-
TepBas, KOTOPHIl OTBEIEH 1Jd Hee LUKJIOTPAMMON, NpeiBapHTenbHO
COCTABJEHHOH B COOTBETCTBHY C 3aBaHHOU IPOM3BOAHTEILHOCTLIO.
Heno B ToM, 4TO Bpemsl HHTepBaga YacTHHIX II@DEMEINEHHH, IIOAHOE
mepeMelleHHe pabouero opraua, CKOPOCTh M YCKOPEHHE CBA3AHHL APYTD
C APYroM OnpefleeHHLIMH 3aBHCHMOCTAMH, XapaKT€PHBIMH AJs TOrO
HiH HHOMO 3aKOHa. .

B nrofoM ciyuae cieiyeT OTAABaTh HPEANOUTEHHE TaKHM 3aKOHAM,
KOTOpBIE WMEIOT Haubo/ee IPOCTYIO AHANNTHUECKYH) 3aBHCHMOCTE M
10 KOTOPHIM EBHXKEHHE Paf0ouMX OpPraHOB MOMET ObiTh OCYUIECTBJAEHO
npocTHMH MexasuaMamu. OOblMHO vadeTcs (Ge3 yiiepba juia KavyecTsa
NPOLYKIUI) [AaXKe O4eHDb CJOKHBIE, HO ONTHMA/bHBIE NAA BhITIOIHEHHS]
TEXHOJOTHUECKOH Oflepaniy 3axoHbl BeIPA3KTL B (PopMe TPOCTLIX
MepHONNYECKHX (YHKUUI, HANPHMED TPUTOHOMETPHUECKHX HIH CTe-
MEeHHBIX.

CHOMKEBIE 3aKOHB! IBHIKCHHS HCOOAL3YIOT TONBKOG B KOHKPETHBIX
CTENHAJbHEIX YCJAOBHSIX BBLINOJHEEHA TEXHOJOTHUECKHX ONeparui.
K uncay cloKHEIX 3aKOHOB OTHOCATCS KOMOWHHDOBaZHHEIR, HaNpHMED
COCTABMEHHBIe H3 npocThlX. ChelyeT HMers B BHIY, UTO He CYIIECTBYET
«IyYUIMX» 3aKOHOB BOCOMme. XOpolIil 33KOH TOT, KOTODHIH YUHTLIBAET
BEChb KOMILUIEKC YCJI0BHH paboThi.

PazpuTHe MeTONOB aMaju3a ¥ CHHTE32 MEXAHH3IMOB aBTOMATHYE-
CKHX MAIIMH IPUBEN0 K HeoOXOXMMOCTH nepeHTd OT [acCMOTPEHHST
GeCUHCACHHOTO KOMHYECTRBA YACTHEIX CAYYAEB K PACCMOTPEHHIO 34KOHO-
MepHocTeR, o6WMUX IS TOH UM HHOR CPYINE caydaes. [[epBuM Ina-
roM K ofofmeHuaM nogofHOrO0 poja HBHIOCE BBEIEHHE NOHATHA
GYHKILUH NOJONKEeHUS BeJOMOID 3BeHa Me-
X a HH3Ma. [IpuMenenne OYHKUHH DOJOXKEHHA MO3BOJIAET AHAMNH-
3HpPOBATh # NMPOSKTHPOBATE AAHHBIH MEXdHM3M HE3aBHCHMO OT TeMila
ero paboTH (OT BpPEeMEHH),
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[specTHO, YTO MOJIOKEHHE BEJOMOrO 3BeHa, olpejleldeMoe [pOf-
feHHBIM TyTeM (HJIH YIJIOM LIOBOPOTA), ABJAAETCA (YHKUMEH nooxe-
HAA BeJVILEro 3BeHa, T. €. ero yraa nosopora. 110ToMy BEIpameHude
3aKOH2 [BYXKCHUS B BHJE (QYHKIHOHATbHOH 3ABUCHMOCTH HYTH OT -
ppeMEHH MOXKHO 3aMEHHTH (QYUKLUHOHANBHON 32BHCHMOCTRIO MYTH OT
yIvia TOBOPOTA H OJIHOBPEMEHHO NdTh SaBUCHMOCTh YTJNIA 1OBOPOTA
BefyILero 3BeHa OT Bpemedu. Sasucumocms § = [ (9) uau P = [ ()
Haableaemes (hyHKyuel nosoxcenus W otosnaaemcs ().

Bresenude B paceMOTperle (VHKUMH NOJCXKEHHA [O3BOJAAET OT-
JeJHTH TEOMETPHUECKYIO 3ajady OT KuHemaTuueckol. lleppas 3anaua
npocTo pertaercd e3 yuera CKOPOCTH BeAYLIEro 3BeHa, d 3HAUMT,
Ge30THOCHTENHHO K INPOACAHTEIbHOCTH KHHEMATHYECKOIO [HKJAA H
uHTepBata Xojad. PYHKIHA IOJOMKEHHS COXPAHAET CBOE 3HAYeHHe
npu Jo6oM TeMIe ABHXKEHHA, T. €. A JOObIX 3HaueHHH YIA0BOH
CKOPOCTH BEeJYIIEro 3BeHd, B TOM YHCJe H MeDeMEeHHEX.

[TpoussodHas Ot YHKYLULL NOAONCEHUS NO Yeay nosopoma sedyujeeo
30eHA HABbIBAEMCA NEpeod nepedamoynod yakyued 1 0803Havaemen
IV (g). Bmopan npoussoduas om QyHKyil NOAONCEHUS HABLIBAEMCR
emopol nepedamounoll ynryued u ofosnawaemen 117 ().

[TprMesUTe bHO K BPAllaMCs WM [I0BOPAYHBAIOLIHMCH
3BeHbEM (UBWUYECKHH CcMECA NepBOil nepejaTouHol (QYIKUEH Cle-
LyIounii:

co o dy Ay dt ey
H ((P)g' dqj T dt dq) —_031—_ Uig _uﬂ--la

T. ¢. II' () — oBpaTHoe 3HAUEHHE MepeAaTOUHOr0 OTHOLICHHA MEKAY
BE/LYIIHM H BEOMBIM 3BEHbSIMH, HJIH fepPefaTOYHOe OTHOLICHHE MeXAY
BEJOMBIM H BEAYILHM 3BEHBSMH.

Las Bropoii nepegarounall GyHKOUM

—

= 0] El

" (g) — d[I_I": vl B _ﬂ_a'{tgi;;:ml) B eg—ecz?l(cp}

IpH @, == const (g = Q)
1T () == g5/,

T. e. I1” () — OTHOMIEHHE YIVIOBOTO VCKOPEHHS BEROMOIO 3BeHa
K KBajpary yriaoBCH CKOPOCTH BeIYLIETO 3BEHA.

A onpefesienns sHaueHHH ®4 H £, TPH JIOB0M HOMOKEHHH BEJIO-
MOFO 3BeHa FOCTATCUHO HEPBYID WJAH BTOPYK TEPELATOUHYI (YHK-
UHIO YMHOMHTD COOTBETCTBEHHO Ha 0y WIH @I,

Ecni uamensats KOHCTpYKUHIO Mexanuama, aGCONIOTHbIE 3HAUGHHS
NEPEMelteHnil UK YIJIOE LOBOPOTA 3BElbeR MeXaHU3Ma, TO UHCACH-
Hbe Shavenns GyHKUUH NOJMOKEHNS U TepefaTouHBX GYHKIHE OyayT
TaKxe mensTeea. OpHako B pPsijle CAYYaeB OHH MOTYT H COXPaHHTLCS
HEUSMeHHBIMHM, wanpumep Y TPYINH NOAOSHLIX MEXAHH3MOE.

PH aHanH3e pafoThl MeXaHUSMOB YAOGHO ONEpUPOBATL OTHOCH-
TeIbHBLIMK BesIuKHAMH BpPeMeHH, liepeMelleHHa 1 cubl. C 9Tol neblo
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BO3MOMKHG BLIPAMKATh ACHCTBHTENbHBIE BeAW4uuH B Bupe Sespa -
MepHB X NO3MONHOHHBX Koaddpruunentos (BIK)
BpeMeHH, BYTH, CKOPOCTH, YCKOPEHHUS, CHUJ
H MOUIHOCT H.

BeapasmepHbifl LOZUUHOHHBIA KOSQQPHUHEHT BPEMEHW paBed oT-
HOLLCHHIO TEKYILEr0 3HAYEHHS BPEMEHH K 3aJaHHOMY WHTEPBAJTy lepe-
Mellernd pafouero opraua, T. e. 8, = {/f,. [lpn usmenexny spemens ¢
oT (J 10 %,, OTHOCHTEALHOE BpeMs #£,, HE3aBHCHMO OT aBColKTHOH Re-
JINYHHE £, BCErfia H3MEHNeTCH B OJUIHX U TeX e npegedax or 0 10 1.
Takum 00pasomM, MaKcHMaNbHOE 3HAYEHHE HMHTEPBAia NEpemMelleHHs
paboyero opraHa Ry, == |, a TeKyllke 3HAYEHUs] OTHOCHTEILHOTO Bpe-
MEHH B; DYNYT H3MEPATHCH JOMSAMH eIHHHUEL

Ecau yrioBas ckopoCtTh BeAYLUIEr0 32eHa MEXAHK3MA TMOCTORHHA
(©, == const), To Oespasmeprplil [HO3HUHOHEEIA Ko3(duiment yraa
NOBOPOTA 3TOrO 3BeHa Ky = @/, = ky, TIe @ H @, — AGCOMOTHLIE
TEKYLIee H MaKCHMaJTbHOE (3ajalloe) 3HAUeHHS YDJOB NMOBGpPOTA Be-
JAyLIero 3BEHAa MeXaHH3Ma.

[lpu mupellHOM BAK yT/OBOM HepemellleHun pabodero opraxa Ges-
PasMepHbL TIOSHUUORHLIH KOs(pduUHenHT nepeMelleHus OYIeT pasen
kg = s/s,, man Ry = PPy, .

BespasmepHBIH NO3HIHOHELIH KOMD(PHIMEAT CKOPOCTH HaXOLHTCH
CACAYIOLHM 00pa3oM:

o ds _ dks sm . v
i

Ananornyno noaywalor H 0e3pasMepHbIil NOBUIHOHHEIH Ko3bdH-
LHEHT YLJOBOH CKOPOCTH Ky, = 0/,
Judpepeiupyst CKOPOCTL 110 BPEMEHH, MOJYYaem:

e St — . _ W _ g .
Wl g = Rt el k=

Cuany P ¢ yuerom teopenmbl HbloToHa yA06HO BEIDAKATH uepes [po-
H3BOJIHYIO BeJIHUHHY mS,l 7, TAe 7 — Maccad BEKOMEIX 3BEHLEB, IpH-
pejeHHas K BeJOMOMY 3BeHy, T. €.

P

msﬁ:lf

P=

—2 —2
MSylm” = kPmsmfm »

rfe kp = P/(mS,tm) — OTHOCHTENbHAS CHAA HJIH fespasMepHLIH Mo-
SHUHOHHBIN KO3(DQUIHEHT CHAB, H3BECTHHIH N[O HA3BAHHEM «UHCHO
Herotonas.

Bespasmepnblfi MO3HUHOHHBIA KOS(QOUIKEHT CHIb HHEDUHH OJHO-
BPEMEHHO ABJsieTcs GespasMepHBIM [03HIHOHHLIM KO3(QQHIHEHTOM
YCKOpeHHs

Py = mw = kwmsmtﬁg.
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Pe3yAbTHPYIOLYIO CHITY moBod CHOTEMBE CHJ, NPKHBEASHHLIX K Ha-
HPBBJISHHIO JABHIKCHHA BEIOMOro 3BCHA, MOMKHO BEIpasuTh 3aBHCH-

MOCTBIO "
ppe?, =P Py = (kP -+ 'lew) MSpta

rie kp - Ry — PeSYNBLTHPYIOLEE UHCIO HewotoHa (pesyabTupylo-
[qlag OTHOCHTEIbHAS CHJZ; BBeACHHE TAKOTO JIOHATHS B AHBaMHYe-
cKye DACUETHI laeT LIHPOKHE BOSMOMKHOCTH /ISt HaYUHBIX ofobuenul
4 yIpoLieHHs pacueTos). ]

HagkoHetl, Ge3pasMepHBIH NO3HIMOHHBEIE KO3(DHIMEHT MOLUHOCTH

iy = (ko + Fo) b
[Tpy YHCTO AMHAMHYECKKX HETPY3KaX KOS(pHUIHEHT IMHAMHYE-
CKOH MOLILHOCTH
kN,a\ == Rk, = N,u/(msmtaa),

rae N, — AMHaMHYeCKas MOUIHOCTL (TEKYHlee 3HAYEHHE).
[pr BPAILAIOWIHXC BEJOMBIX 3BEHLAX

kNil == kE'kw

BespasmepHule NO3HIHOHHBIE KO3hdUUHEHTB SBAAIOTCS TEpeMeH-
HbIMH BEJMUHHAMY B A8 KaXKIOr0 3HAUEHUS OTHOCHTEJNBHOTO Bpe-
MEHH WMEIOT CTPOTO ONPEASICHADE 3HAUCHYUE, 7. €, JBISMIOFCsA ero PyHK-
uHaAMHu, Bk sTHX GOYHKUWH onpefedser TOT WX HHOH 3aKOH ABHKE-
HHSL BeJOMOI'D 3BEHA,

HMoguuyonpele KOpQULMENTH TO3BOJAKT CBECTH OECKOHEUHOE
pasHoo0pasne YacTHLIX MEXAHH3MOB K OTPAHMUCHHOMY YHCJIY €RHHHY-
HBIX, JJIsi KOTOPBLX TEOMETPHUEeCKHe, KHHeMaTHUIeCKHe M HHAMHYECKHE
38BUCHMOCTH BBIPAXKAKOTCA B OTHOCHTEARHLIX €AUIHLAX HAEHTHUHO.
Bo3nuKaeT BOZMOMHOCTE CPABHMBATL ¢AMHKUHMBIE MEXAHU3MbBI U BL-
OupaTh NPHCYILME MM 3aKONBl ARMKEHNA ofiTiManbHbvy. [Ipy npoek-
THPOBAHMH K€ KOHKDETHOTO MEXaHH3Ma HYKHO BHOpaHHBIE X Bhipa-
MEHUBIE B OTHOCHTEJALHOM €AHHAUHOM MacliTale 3aBHCHMOCTH TOJBKO
NEPEBECTH C NMOMOLIBH) COOTBETCTBYIOIEWX MACIITAGHBIX MHOMKHTeNEH
B KOHKPeTHple pa3MepHLIe BEJTUYHHEL

Hosnunonnbie xosdduuredTs: MOryT OBITh BBISHCJEHH C JIOGOH
CTEHRHBLIO TOYHOCTH € NOMOWIBIO BRIYHCAHTSALHEIX MAWNH A% CaMbiX
Pa3uo00pasHbIX 33KOHOB ABHIKGHHA H JUIA CKOJIb YTOJHO MaJsblX Npo-
MEXYTKOB (fesieHUH) efMHHYHOTO HHTEPBAJd M IIPEACTABJREHBL B BHAE
Tabmun, Menonpsopanue Tabaui nO3HUMOUNUBIY KO3(DPHUMEHTOB HaeT
BOSMOKHOCTE TIIPOBOAHTL Pa3Hoo0pa3Hble MCCTeROBAHHA, OTPaHHUH-
BASCh TOMBKO eEUHMYHLIMM MEXAlik3MaMu, T. €. onepupys GeapasMep-
HLIMH BeJHUHHAME H CYHTAS MACLITal Mepexofd BO BeeX CIydasx
PaBHBIM enuHuue.

aPAKTEPUCTHKAMH 3aKOHOB SIBAAIOTCH TakXKe 9KCTPeMa/bHbIe
(MHKOBLe) 3HAUEHHS HOZMITHONHBIX KOQPUIHEHTOB CKOPOCTH  Kpp,
YCKOpenna k,,,, CHAHL kp, H MOULHOCTH Kp,. COMOCTABACHHE HX 110-
3B0/17eT CpaBHUBATL PA3/IMTHEE 3AKOHB! JIBIKeHHs H BHOHPATL HA-
Olee noaxoasmue ANS 3aAaHHBIX YeaAoByHi paboThL. '
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§ 6. MapameTpbl OCHOBHLIX 3AKOHOB NBYIKEHKA
pafo4nx opraHes

B nauane unrepsana JBWXKeHHsi palouuil oprad, Kax NPaBUJIO,
nepeMellaeTcs YCKOPeHHO, a B KOHie — 3aMeneHEo. B cepennne
HHTEPBaJa ABMXeHHA pabouuii Opral MOXET HMETh H IOCTOAHHYIO
ckopocth, B nepeom ciyuae rpaduK CKOpOCTH OYAET ABYXIEPHOLHBIM
(nByXTepHOAHas TaxorpamMma) C ydacTKamH pasropa (pasfera) I Top-

R j —
X -

A

3

N

'_"\‘t“\ d

Pre. 9, Ofinag knaccudHKANHE 3aKOHOB JBHMKeHHA pa-
Go4HX OpTEHOB

MoxeHus (pefera), a BO BTOPOM Ciydyae — TPexilepHOLHEIM (Tpex-
NEPHOIIAR TAXOrpaMMa) ¢ YYACTKAMH PA3IOHA, NOCTOAHHOH CKOpOCTH
H TOPMOKEHHH, :

Ecnu yyactkn (Bpemsi) pasroHa # TOPMOKEHHA OAMHAKOBBIE ({, =*
= 1), T0 rpadux CKOpocTH OYAET CUMMETPHUHBIM. CHMMETPHUILIM
B 3ToM cJydae Oyger M Tpaduk yckopedusd. B npoTHBHOM cayuae
(t, = t;) saxon ApHkeHus palouero oprana OyJeT CYHTATLCA He-
CHMMETPHUHEIM,

Ha puc. 9 npencrapiaena ofmas KaiacCHPUKALHA 3aKOHOB ABHIKE-
Hus pabouuX opranoB. CHMMETPHUHbBIE 33KOHBL H300DHMKEHBI CJEB4,
a HeCHMMeTpHUHLIE — cripaBa. Ecan Ha ygacrxax pasGera u solfera rpa-
dHKY yCKOpeENd (CKOPOCTH) TOMKLECTBEHHEl, T. €. coderaroresl (OHE
H TOT XK€ 3aKOE H3MeHEeHHdA OpJAHMHAT), TO 3aKOHH ABHzKelins pafoukx
OpraHoB CHHTAITCA OAHOPULHBIMH {BEepXHHE HeThlpé rpaduxa); B Apo-
THBHOM CJIYYde — HEGJHOPOLHBIMH (HMKHHE Uerblpe rpadrka). Lcid
BpeMms JBHXKeHHsT pafodero opraka HCHOJAb3YeTcs Ha pasder H BblOer

=

o4

[10/IHOCTBIO (CTENEHB MCIOAL3OBAIKSE BPEMEHH UMK/ PaBHA elHHHLE),
o TAKHE 32KOHBI ABIIKEHHS CHMTAIOTCA NOJNHBIMH ({Ba NEPBBIX N JBa
rpeTbHX TPaduKa); ecin 5T0 BPeMsi HCHONB3YETCH He NOMBOCTBIO, ~- TO
HerOJHEIMH (J(Ba BTOPHX H JIBA YRTBEPTHIX Tpaduixa).

CUMMETPHUHBIE OIHOPOAKEE TpadHKH ycKopeHusd (CKOPOCTH) OT-
pocsTCd K OCHOBHBIM 3aKOHAaM JBHMKeHHA PafouHX OpTaHOB, Npodde
B TOM THCIE KOMOMHUPOBAHHBIE) — K HEOCHOBHBIM.

K ocuoBHBIM HaufoJee PaCOPOCTPAHEHHBIM SaKOHAM JIBHIXKEHHA
pafounX OpPraHOB MalIMH IHIEBBIX [POM3BOACTE OTHOCATCSA: A—
IBHMKEHHE C  [OCTOSHHOH
ckopocthio; I (napaGoan- kg Ky
gecKHH) — € NOCTOSIHHBIM
YCKOPEHHEM, K — ¢ yeko-
peHHeM, H3MEHSIOWEMCST 0 pr
gocuHyconae; C — ¢ uame-
HeHMeM YCKODEHMs TO CH- T
uycoue.  Pexomenayerca 7 p
TAKIKE TIPUMEHATL 32KQHEL 45 ¥y ky
ABWIKEHHS ¢ YAYULIEHHbIMH  f,
XapaKkTepUCTHEAMH [0 Cpa-
BHEHHIO ¢ XAPaKTepUCTHU-
KaMH  [EDEUHCACHHBIX 34-  gp
KOHOB, HalpHMEp 3aKOHH
IBMMEHHSA C  JUarpaMmod oo
YCKODENHs  «Mpoussoikyas
Tpamnenddr»;, C AHATpAMMOH 0d kg
YCKOpeHHsI, ouepueHHOH
Tpanenyefl H BOUHYTOH na-
pabosoil; ¢ KOoMOHHHDOBAH-
HOH JjuarpaMmofl  yckope-
HAS, COCTOAINEH K3 JABYX BeTBel CONpSKEeHHHX TapMOHHK.

Ipagmueckn 34 ko H nBHKeHnsd paboyero oprana
CHOCTORHHOMNH CKOpPOCTSD K nokazau Ha puc. 10. Ipaduk
CKOPOCTH Ha PHCYHKe — Mpfimas, napasiienbsHas ocH abomice, Ha
BCeM ydacTKe apikeHus (&, = k,, == 1 = const); uHTEpBAIH pas3-
TGHAa W TOpMOXKeHus1 He pasfenswoTes. ['paduk yckopeHMs — np#-
Mas, copnmajarowas ¢ ocblo abcuuce (R, == ). Ha rpannuax yvacrxa,
T. €. B Hauaje QBUIKEHHA M B KOHIE, HMEKT MECTO CKaUKM YCKODEHHS
(Ryn = mo0), BHI3HBAIOUIHE KECTKHE YAaphi M BHODAUMIO B MeXa-
Husme. Ilpapaa, mpakTHUeCKH B Havuajie M KOHLE ABHIKCHHS CKauKH
YCKOpenns GyAyT HMETb KOHEUYHBIE 3HAYEHHs, TAK KaK M0G0 Mexa-
HH3M ofnafaer onpefeneHHol YIPYrocThio (OJATIAHBOCTBIO). 3aKOH
ABHICHHS IPHMEKKM B OCHOBHOM JJIsfi pabOUMX OPraHOB, JABHIKEHHE
KOTOpeIx ocymsecTBAsiercst ¢ 1e0OMbIUAME CKOPOCTAMH. B Apyrux
ClyuasX OH HCMOJb3YETCS Kak HacTh KOMOHHHDOBAHHOIO 3aKOHA.

Ppagux nepemernenns — HakiOHHAsa NpaMas, y KOTOPOH TaHTEHC
YIVa HakjoHa uHCAEHHO PABEH CKODPOCTH, T. €. ig 0 = ky,, clefo-
Batenbuo, § = 45° (B, = Ry, = 1). Hncnedurle 3Hadenus: Oe3pas-
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Puc. 10. Tpaduks saxona AsHiKenus pabo-
uero opraHa C MOCTOSHHOH CROPOCTLID



MEPHBIX TO3HLMOHHBIX KOIDOUIUCUTOR uepemelleHHst OYAYT olipe-
MeNATLCS Tem KOJIHYeCTBOM dacTeH (mesennil), Ha KOTODOe Oyjer
pasbuT MHTEpBas IepeMeLleHds padouero opranma. Hanpumep, ecay
3T0T uHTepBan Oyner pasout Ha 10 wactedt, To ky == 0; k,y; = 0,1;
ko = 0,2; .. kyp == 1,0; ecam wa 8 —10 ky = 0; k,y; = 0,125
ko = 0,250; .5 ke = 1,0. ABcomorHas Beauunna nepeMewienns pa-
Gouero opraxa B 11000 MOMENT BpeMeHH (COOTBETCTBEHHO NPEHATONY
IefeHHIO Ha YacTu) Oyfer onpeienathes ¢ rnomombio BITK nepemente-

i . HAA CHAENyROIHM  0Bpasom:
- §; = ksismr

25 5 rge  s; — HCKOMOE  abco-

AIOTHOE [lepeMellerte pado-

9ero oprama B [-Ii MOMEHT

p ; BPeMEHH (COOTBETCTBYIOlIeR

95 Fe 05 ks I-My JeJIeHHIO HHTEpBa/aa

nepeMelienys); R, — 4g- -

#y caennoe suauenue BITK re-

Z peMelleHHs TaKkKe B i-f Mo~

MEHT BpEMEHH; 8, — IOJ-

1 HOE mepementenne paGouero
-k ~ Opraua.

3akxonw mnepewme-

v 5 z menua pafiouerao

’ ¢ . opra"a ¢ TNOoCTO-

Pac. Il. Tpaduku zakonaz JAewwenusa pao- SAHHEM YyCKOpPEHHEM

rpaduyuecKkn NOKAa3aH Ha
puc. 11, T'padur vyckope-

YeTO Oprada < JOCTONHHbIM YCKOPEHHEeM

Hud fa HeM — IBC NpAlWbe, NapanAeiibubie OCH aﬁClLﬂCC " OTCTO-

ANHE OT HEe HA PACCTOSHUE fy,,. :
Ha yuacrke pasroxa:
by, =k

by = [l = ks, C=0;
k= kadk, - kamkfdkf =k, kY2 Cp=0,

rae C u €} — mocrosiiHbie HHTErPHPOBAHHA.
Tak kax na rpaunie yyacria k, = k; = 0,5, 10 kyy, = 4; Ry = 2.
Ha yuactke TopmosKeHMs:

by =-—ky.;
b, — j — Rtk = by (1 — k) C = ko
k, = j‘kva!/et = [ (1 =k} dley = — 0,5k (1 — B+ 1;
Cr=1 —0,5k,m.

Tax kax &k, = 0,5 npu & = 0,5, 10 ky,, =4, a k,, = 2.
b6

OKOoHYATEJNBHO aHaiHTHUecKYID cBA3b DITK MoxHO mpeicTaBHTE
CIeAYIOUIHMH 3aBUCHMOCTAMH
pa y1acTKe pasrona
by =4, k,=4k; k;=2k}
Ha y4acTKe TOPMOMKEHHs
by =y Ry = A(1 k) Re==1—2 (1 — k)2

TaxuMm 06p330M, B HauaJe ¥ KOHUEC HHTeDBaJa ABHX{CHHHA CKauykH
yCKopeHHH pasHbl “eTbhIpen, a Ha Tpadule YdYacTKOB -— BOCBMH
OTHOCHTEABHDLIM  €HHIHIAM. ITH  CcKadKHu 6y,II‘YT BBI3BIBATE  MAT-
KHe yjaapsl B MEXAHKH3ME IIPH

ero pabore. Ks K p
I'padux CKOPOCTH  Ha

puc. 11 — ABE HaKkJIOHHbIE TPsi-

Mble, CXOAALLAECH B OHOH Toy~ &7 — 24

Ke B CepelliHe HHTepBania ABH-
skernust pabogero oprana. Mak-
CHMallbHAsi CKOPOCTL B 5TOT 6
MOMEHT paBHa ABYM OTHOCH-
TeJbHbM eJUHHIaM. MaciuTabol by -
rpadwkoB CKOPOCTH M YCKO- | 25
penHs; COOTBETCTBEHHO DPaBHBL /\
JBYM U UETEIPEM JeHCTBATENb- 4p
HbIM EIMHHIAM B  eIHHHIE
yeprema (oy = 2; @y, = 4).
Tpagny  nepememenns —
IBe crnapeHHnbie KBaJpaTHUYHLIS a5 Ky
napatonst. OTHOCHTEABHOE [Ie- '
pevelnenye paboyero oprada
ABJIAGTCH KBAADATHYHON QYHK-
HHEH OTHOCHTEALHOTO BPeMeHt .
Ppadgmk nepememensast moxer OnTh nocrpoed ¢ nomowbio BITK
nepemerlenHst. Mix snayeHus OyAyT NMO-OPEKHEMY ONPeENATbCA B 3d-
BHCHMOCTH OT TOro KoJMuecTBa uyacTeéd, Ha kortopoe 6yAeT pasOur
HHTepBaJ mepemelienus pabouero oprata. IIpu pasGHBKE 3TOrO HH-
TepBaia Ha 6 uyactedn BITK nepememenns 6yAyT paBHel kg = O;
kg = 0,056; kb, = 0,222; by = 0,5; by = 0,778; ks = 0,944; &y, =
= 1,0. Tax Kak 3aKOH NBHIKEHHS C IOCTOSIHHBIM YCKODEHHEM CHM-
METPHYHBI H OAHOPOAHBIH, TO OKasLIBAETCS A0CTaTOUILIM 3HaTh BIIK
NepeMele:fa TONLKO M5 yuacTKa pasrona. s yuactka e T0pMo-
HEHHA B 9TOM Cllydae MOMKHO I0Jb30BATBCA 3@BHCHMOCTLIO

ks£ =1 ks(ﬂ—i)!

TA€ { — HoMep AefeHus (YacTH), 7 — 4YHOIO JefeHull dHTEpBasa Ie-
PeMeler A padoyero opraxa.

3axon gBuxeHnus paGoyero oprana ¢ YCKO-
PeHueM, MaMeHAWNMUMCS 1O KOCHHYCOHZIES,
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Pac. 12. Tpaduxx 2axona JBWKends pafo-
Yero oPraHa € YCKOPEHHEM, H3MEeH JIOLHMCS
110 KOCHHYCOHJE



KJIH 3aKOH NPOCTOre IapMOHHYECKOTO JBHMKeHHs rpadudeck:d MNOKd-
3ad Ha pHC. 1Z. I'paduic yCKOpeHHd HA PHCYHKe — lepBas HOJNOBHHA
ofieli kocunycoumsl @ = A cos (©of | @), rge A — aMILIHTYAa Ko-
CHHYCOHJBI;, @ — gacrora Kodedaui, { — BpeMA, ¢ — HadajbHay
¢asa kKocknyconisl. B Hamem cayuae (@ = by, © = n/i,; ¢ =0)
3Ta 3ABHCHMOCTH B OTHOCHTAbHBIX BRAWYRHAX OyleT HMETh BHJ

_ k= Acosmk,,

H COOTE@TCTBEHHO

ky = [ Acos nk,dt, — - sinak; € =0

A . A A
ks:j”r_c" Slﬂ:ﬂfé!dkizﬁ[l — COsmk,); 61:?-
Ilpn &y = &k, = | naxoaum A == 0,5r2. Torga oxoHYaTeldLHO
MOXKHO 3ATHCaTh:

ky=00nfcosnk;; k,=0,Bnsinnk,; k,==0,5(1 — cosnk).

Maxkcnmaneubie sHauenus BITK ycxopenns n cxkopoctd  6yayr
DABHBL: fy,, = =0,50* = 24935 npu k, = 0 u k, = 1 (k, = 0);
By = 0,50 = 1,571 npu & = 0,50 (k, = 0). I'paduru cxopocry
M YCKOPeHUS Ha puc. 12 BHICAHEHBl B Maciirafax: ¢, = 2, dy = 5
AeHCTBUTENbHBIX €AMHHI B €IHHHIE HEpPTeKa, :

I'pagux cxkopoctd HA puc. 12 — NOACKHTEbHAA HOLOBHHA BETBH
CHHYCOMJBl ¢ AMILIMTYIOH, B T pa3 MeHLIUEH, YeM Y KOCHHYCOHMIBI
(rpaduK YCKOpeHHdA); rpaduk HepeMelleHHs — BTOpast [OJOBUHA
obuelt cunycouast (A = 0,3; ¢ = 0), ocs KoTOpoH paciooxesa BbILe
ocH rpadka wa 0,5 efduusl, APYTEUMH CJIOBAMY, 5T TPadQUK ARMWIKe-
HHSI TOYKH IO [0JdYOKDYHHOCTH.

[padux mnepememenns palodyero opraHa AOCTATOYHO NPOCTO
CTpOMTC C NoMoulbio Tabauunnx sHagenuil BIIK nepeventenns. Ipu
3TOM OTPE30K £; == | TaKKe AEJHTCH Ha A HacTell H 4epes noJyueHHbe
TOYKH HPOBOLATCS BePTHKAJAH. Ila BEepTHEAMAX OTKAajblBaloT COOT-
BeTcTBYIOMHe 3Hadends DIIK nepemeldenuil, B3sATHE #3 TaOMHIL
Eciy Tabauia cocraplieHa pia BeelO HHTepBAJIA Niepemeitenia (0o-
cnenree sHadenne pas BIK nepemelllenus pasao eiuHunug), TO Bbl-
Gop suauenuit BIIK nepementenust npoussogar no dopmyse

ksi = (ks)nTi/u,

rpe k,; — uckomoe 3HauenHe BITK nepemeinenus aasd [-ro fgeneHus;
(kgn i/m — Tabununoe suauenne BIIK nepemewenud, coorsercTBylo-
iee [-My HeJenHio rpaduxa; 4, H A -— OPHHHTLHE YHCAa AeaeHHH
MHTepRasMa NepeMeriesis padouero opraHa OpH MOCTPOSHHHX TaBAHIEbT
1 rpadguka.

Ecaun tabnuunl cocTaBAeHb TONBKO A5 yYacTka pasroHa (Iocnej:
mee snaveHne BIK nepementenns pasro 0,5), to suifop snavenuit BI1K
mepeMelneHns MPOU3BOAMTCA PA3AebHO [0 yUYacTKaM, NpHueM RIf
yyacTKa pasTOHa IOJL3YIOTCH paHee HPHMBEIeHHOH opmyaoil ¢ Toil
JAHHIL PABHMUEH, 4TO BMECTO YuCsa JAeNeHHH £, APHXOAALIMXCH HA
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pech HHTEPBAJ NEPEMELleHLs, B GOPMYAY NOACTABJASIIOT UHCAC AEJE-
[uii, DHXONALLAXCS HA YYaCTOK pasrOHa. Hdns yuacTka TOpMOMKEHHHA
BIIK nepemMelieHns ONpejensior no gopmyne

kg = 1~ (Bdn 2n—ty/ns

rge { — NMOPAAKOBBL HOMED AEJEHHS; /L — UHCIO AeJeHui, TPUXOAs-
pHXCsl HA YYACTOK TOPMOMKEHHS 1O IPadiky.
3akoH NPOCTOTO FAPMOHHYECKOrO ABHIKEHHA Hakbogee yacro uc-

[oAB3YETCH TMPH KOHCTPYHPOBAHUN MALIMH B MHINEBOM MalIHHOCTPOC:

udu 6arofaps XOpoMHM KHHe- .

MATHUECKHM W JHHAMHYECKUM 7 ke

xapaK TepUCTHKAM H, Kak cael- |

cTBHUE, CPABHHTENLHO [OPOCTAOMY |

NPOQUINPOBAHHIO BEIYILHX 3BeHb- 47 |

eB MCIQJHHUTENLHEIX MEeXaHH3MOB {
|
1

(MOJKHO TOCTPOUTBL, HANpMMeEp,
npoduiab Kymladka 4gHCTO rpagH- g ~L ,
yecKMM MeTofioM). B MomenTH b4 ks G
MFEOBEHHOIO TPHUJOMNKEHHS YCH- 4, i
Juil, T. €, B Hadaje M KOHIE Xoja l
BELOMOTO 3BE€H4, HMET MeCTo -3 l}
)

MArKME YIAPHi, YTO HECKOJBKO
OrpaHHYHBAET TPHMEHEHHE JTOr0

3aKoHa B OBICTPOXCHBIX MALK- -E”_______,'_Hvs.iz/
HaX NP IWKJIOTpaMmax ¢ octa-
HOBKaMH (NpH HHMKANYHO pabora- as Ky
woiEx paboUKX opranax).
3JaxkoH NBHMKEeHUs Puc 13 Ipapux sakoHa ABUKeHHA Da-

GoUero oprafa ¢ YCKGpPEHHeM, H3MEHHIO-

padoyelro opraHa ¢ yCKO- NG 0 CREYCORES

pPeHueM, H3MEHS KU KM

g No CHHYCOHJE, rIpa

(puueckn noxasaH Ha puc. 13. I'paduk ycxopeHHst Ha DPHCYHES —

nosHas odwas cuHyconga @ = A sin (of 4 @), rie A — ammiakTya

KoneGaHusa; ® — yacToTa KoJeBaHus; [ -— BpeMA, ¢ —— Hadd/lbHas

hasa cunycoMgpl. B Hawem cayuae a = &, © = 2n/t,., ¢ = 0.
Toraa

k, — Asin2nk,,
A A
k= | Asin 2nkydh, = 2= (1 —cos 2nky); € =5

11
ko= [ (1 — cos2nk)) db, = g 2k, —sin2aik)); C,=0.
Hepememenue k, = 1 npu k; = 1, cneporateanno, A = 2n. Ilog-

CTaBAfAA 9TO 3HAUEHUE AMIIHTYJB B TIOCJAeTHHE 38BHCHMOCTH, oJay-
HaeMm:

kb, = 2msin 2nk,; k, =1 —cos 2nk,;
1 .
ks = 5—(2mk; — sin 2nk,).
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Magkcumansibie 3HaueHnst BITK yckoperus u ckopoctH 6yayr
DABHBL Ry, = 6,28 nmpu &, = 0,250 u k, = 0,75; k,,, = 2 npu
k; = 0,5 (ky = 0).

['paduiky CKOPOCTH H YCKOPEHHA Ha pHc. 13 BLITOAHEHB B MACIOTA-

fax: o, = 2, o, = 6 AeACTBHTENLHEIX EAMHHI] B €NHHHUE YEPTEkKA.

Ipadux cKopoCTH — NOAHATas HaJ ocblo alciuce KockhHyconja. ['pa-
$HK nepemellieHH — rpadHx ABHIKEHHSA TOUKH 110 LHKJAOHKE, CTDO-
rreA o ¢ nomowibio DITK repememiesns Tag e, KAK U TPH JPYrUX
3aKOHAX.

Japupifi 3aKOH 00ecrneyrBaeT TeopernyeckH aGCOMIOTHO IMTaBHOE
fe3 KECTKHX H MITKMX YIApOB ABHMEHHEe BeJoMoro 3pena. OiHako
IpY M3TOTOBJEHHH BeAVIKX 3BCHBEB, HATIPHMED KYJA4KOB, Tpebyercs
MOBHILIEHHAA TOUHOCTh HX H3TOTOBJIEHHA, TAK KAK NMPUPALLEHWA pa-
IUYC-BEKTOPOB, OCOOEHHO B Hauaje H KOHIe padouero npoduas Ky-
JayKd, MPAKTHYECKH JIeXKAT B 30HE JAONYCKOB OGHRTHOH TOYHOCTH
K3roTosJieHks Takux Aeraneft, [1pu oTcyTeTBUM HafIexcanlero 060pyaGs
BAHKA H HEBO3MOMKHOCTH 00ECIeUUTh NMOBLIICHHYIO TOUHOCTE H3TOTOB-
JENHA KYJauka NPHMEHeHHe JAHHOIO 3aKOHA TepPAeT CMEIC.

Juareparypa: [6, 7, B, 20, 24, 35, 44, 45, 48, 49, 52).

FNABA Il

PAGHET U KOHCTPYWPOBAHHE
PAGOUYHX CPTAHOB
MALLHH

§ 1. Pacyetr u KoHcTpyWpoBaHKe paliounx opraHos
pesaTenbHbiX yerpoierp

PesaTespHble YCTPOHCTBA COCTOAT K3 MHTATE/s, HOXEH H OTBOJI-
mweil HacTH (IPHeMEHKA Hape3aHHoro Nponykra). llpumensores onu
[T d3MejibUeHHn pa3InyHBIX NHLICBBLIX NPOAYKTOB {MfACa, cana, Chipa
H Ip.), pasfe/eHust HX HA KYCKM, LAACThl, KYOHKH H Tpodre (POPMEL.
JOaa oTux nenefdl HCNOJAL3VIOTCA peXymiue pafoune oprasel ¢ Ae3-
BUAMH,

Pezanue GulBaeT CBOOOANBIM ¥ CTECHEHHLIM, PYOSIMM H CKOIb3H-
uuM (HakJoEHBIM). 1Ipn CBOBOAHOM pPe3da4HHHM BRIMHHE-
BAOIKACT HOX CBOOOAHO OTIKHMAET YaCTH TNPOAYKTA B CFOPOHHL
IpE CTECHEHHOM — € YCHAHEM.

[py pyBamem pesaHUyp AE3BHIO WIM NPOUAVKETY Co0l-
IAI0T BCTPEYHOE TIOCTynaTeAbHOe JIBHXKeHHe C HekoTOpoH CcKo-
poctelo v, Ilpy HaKMTOHHOM pe3aHUW JE3BHE BKIKHH-
BAETCA B [POAYKT €O CKOPOCTBI® ¥,; M CKOJL3UT MO TMOBEPXHOCTH pas-
JBJE CO CKOPOCTLHY ¢, YCHAMe P, BKAMHWUBAHKEA Me3BHA B NPONYKT
Ha3bIBAETCA HOPMaJbLHBEIM COAPOTHRISHHEM pe3aHMIo, a ycuaue P,
HeoOxoguMoe 1J1 GOKOBOTO CMEIEHHA Je3BHs, — KacaTeAbHBIM CO-
nporusiaenuem. OTHOMECHHE KacareAbHOH CKOPOCTH K HOpMadbHOH
{KO3()hHIIHEHT CKOJLIKEHHST Je3BUs) 4ACTO HASHBAKLT K03 ¢ ¢ ¥ -
NHeHTOM KayecTha Npomnecca pesaHuag H obo-
3HAYAOT

kc. = U0, = tg 60’

Tie 8, — yroa cKoNbKeHHs, ABAAIOMANRCE OJHOH M3 XapaKTepHCTHK
Nponeccy pesaHus BOJOKHHMCTHIX NPOAYKTOB, Hanpumep MsaAcCa.

s noBeIneHHs KauecTBa paspe3a PEKOMEHJYETCS NPHMEHSTH
HaknonHoe pesanue. [1pu pesaHuH MACOIPOAYKTOB MPHHHMAKT k. =
= 10+ 600, uto cootsetcTBYeT 8, = 84° =~ 89° 50’. 1IpH Hak/JIOHHOM
PE3AHEH CEIpBA DACTHTENLHOTO MPOHCKOMIEHUS

as==C,
The P, — popmanmbHoe YyCHAME BKAHHHBAHHA JIE3BHA; § — IIYTh
CkOmbenus nespus; C — NOCTOAHHAS, XapaKTEpPH3YIOWAf IPOY-
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HOCTE 06pataThIBaeMOro Chiph#, MEXaHHUCCKHE CBOICTBA H TEOMETPHIO
JIG3BHA, CKOPOCTL PE3aHHA H IIP.

[IpHMeRATEbHO K DE3aHuio MACA PEKOMEHIyCTCi N0Jb30BaTLCH
caeayioulell 3aBHCHMOCTBIO!

P;Inkcicla

fle m —— TNoKasaredb CTENeHH, paBHbIA 3,2 1Py pesaHHH NONEPEK u
2,8 npu pe3aHHH BAOJb BOJOKOH; C, — TMOCTOsIHHAsA, AHANOTHYHAR C.

PaGoTy, YCTAHOBKY M TEOMETDHIO JIe3BHs XapAKICPHSYIOT YIJkI
(puc. 14, a): P — yroua saocTpenus; o — 3apuuil yroa; y — nepei-
wuit yroa; & + p — yroa pesanus. [Ipyn pesaniit BOJOKHHCTRIX H n1a-

o)

Puc. 14, ¥raw pesanus # neapuii roxeft

CTHYHBIX MATEPHAJIOB, TPOYHOCTL KOTOPHIX BO MHOTO pas MEHLWE
TPOYHOCTH MaTepHa/Ia HOKeH, CTPEMATCA K YMCHBILEHHIIO yT.1a 3aocTpe-
HHs, TAK KaxK 5T0 BEJET K 3aMeTHOMY YMEHbIIEHHIO HOPMAJILHOIO
yCHANsl BKANHABAHYESA H PACcXola SHEPTHU. Haubosee pangoHalbHbe
YIJIB 3a0CTPEHHs Je3BHH npid pesaHui MAca JexaT B npejenax or
12 mo 18"

[Ipu pesanyu BOJOKHUCTHIX MaTePHaIOB A HOBHILICHHH KavectTsa
cpesa GOALIOE 3HAUECHHE MMEET YUCIEHHOE SHAUCHHE KHijemMaTiue-
ckoro yraa pesanus O (pac. 14, 6), obpepuusionero B cebe yribi 3a-
OCTpeHHs M CKOJMbMEHHA. JTOT YO MOZHO OTPEICAHTL AHAJHTH-
YECKHM W3 3ABHCHMOCTH

tg p
VT1g28,

tg 0 ~

Tak kak npaxkTuuecky tg 8 3> 1, 1O
tg 0 1g 8 ~ tgP.

dopma ae3BHiE MOXKET ObiTh MPAMOR H H30THYTOH, KPOMKa Jes-
sufl — poBHOH rAH 3yOUaTOH, 3aTOYKE JME3BHIT — OJHOCTOPOHHEA HIH
aBycrTopounefl (CHMMETPLYHOH HJIH acrMmeTpruHOf)., 3yOba Je3BHA
MOTYT BHUIONHATLCS C PASBOAKOH K Ges Hee. 3yObsa Oe3 pasBoAKH NPH-
MEHSIOT /15l PA3PE3KH MATEPHAJIOB, KOTOPhI TP BKTHHHBANNH B HUX
JIe3BH# HE 3aXKHMAlOT IOC/IEAHEro.
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3y0bs HA NUJILHEIX MOJOTHAX 110 NPOQHII MOTYT OLITh CAMOBK/IH-
HHBAIIUMHCA HAH TPeOYVIOmMUMH TPHHYIHTENLHOTG BKJAHHHBAHHS
(puc. 15). llepsble NpuMeHsIOTCS B YCTPOHCTBAX C CaMONMOjaueH,
BTOpble — C NPHHYAHTEJNBHOH MOJAYeH MaTepHasa H/IH IHILHOTO
rooTHa. [Ipy caMOBKAHHMBAKINMXCS 3y0ObAX BexTOpul P, M ¥, Ha-
fpaBJEHE B DA3HEE CTOPOHEL; HPH 3YObAX, TPEOYIOUMX NPHHYAUTE/IR-
HOTO BEJAHBEKBAHHS, — B OJIHY CTOPOHY. YTOJ HAK/IOHA paboyei rpaHu
3y6a_ fo/zxen OpiTh HeGoapwnM (p << 30°).

MsorsyTele Je3sisl MOTYT OulTh KPYIVIBIMH ¢ 3aMKHYTHIM HJIH Da-
30MKHYTHM KOHTYPOM, B BHAE CllPajell H/IH Pa3BEPTOK OXPYHKHOCTENl
(ceproBuAsEie). Kpyrible /1e3sHs NPHMEHSIOT MU pesa MO MpsaMofl
Lo LMAMHIPHUECKON MHOoBepXHocTH. Cnupa/lbHble KPHUBbLIE JE3BHUS

II) Ve . ﬁ)
By af o P

Py ¥

y = .
Puc, 15. Cusipl, geHcTBYIOIME HA 3y0bil NMABHBIX [IOJOTEH

CEPIOBUAHBIX HOMKEH MOTYT OBITL BHELUHEMH HAH BHYTPEHHHMH, IJai-
KHMH uaH 3yGuarsivu. [IpHamaTHwueckue HOXKM B 1ape ¢ peméTKaMH
NPUMEHSIIOTCS JUTIsi U3MEAhUEHHA OGeCKOCTHBLIX MACOIPOXYKTOB. YTOJ
34TOYKH MX — OT HEeCKOJABKHX Ipanycos jo 90° (y peuetxu).

JducgoBH € NHJAB HAaXOAAT [PHMeHEeHHe B KauecTBe palo-
YHX OPraHos MAUIHH s o0paloTki Msca. PexymHe KPOMKH TNHJ
MOTYT OHITh TAAKUMH HAH 3yOuaTbiMu. Hapyxkunifi amamerp miie-
HOTO Jlucxa [) Ha3HAYaercsl H3 yCAOBHA ]

D=2(H+r+0),
roe H — makcuMaAbHAsI BLICOTA PE34; 7 — PAJAHYC 3a:KMMHON wafbu;
¢ — 3a30p Mexy o6pabaThiBaeMblM CLIPBEM H KPEleHBIME ATaAAMH
(€ == 1020 mmM).

Ipakrukoil ycraHoBaeHO, UTO AAdA ofecnedeHus JOCTATOMHOH

HKECTKOCTH NUJABHOO JHCKA PAJHYC 3&KHMHEBIX LWIAHO JOJKEH Olpe-
Renartecs mo QgopmyJe

r=25VD;

;o.numﬁa LHCKA BEIOHpaeTcH B Hpeﬂeﬂax h = (0,007 +-0,010) D. Ho-

ng;xé\dﬁa? ol}é%yﬁkf_{laﬁ‘cxopocm KPYIVIBIX I IpH JOTIYCKaeMOM Ha-

et HH a coctaBager 150—170 M/c. B xauvecrse marepHana

o TOTOBJEHHA THABHBIX AHCKOB NPHMEHSIOT crajb 85X @P; kak
HHTeAb TakKe HCNoab3VIoT craids LIXI15.

mﬂ;f}[-l;ﬂ }prHJIEHHH KpYyIabBIX [NHJ IDHMCHAKT 3aXUMHLIE Iraionl co
KoH uip Oes nee. Ecau HCNONL3YETCHA WIIHALEZ, TO IIPOH3-
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BOAMTCA €€ PacyeT HA Cpes N0 OZHOMY CEUCHHIO. Ecan kpernJente
NPCH3BOJUTCS 3aMHMHBIMH wahGamy Oes MNHALKH, TO, YTOOHl H3-
feKaTh NPOBEPTHIRAHHT IHALHOTO AUCKA, €T0 3aMHMANOT C CHIOH,
HeoGXOAUMOT IR CO3JalHa MOMEHT4 CHI TPeHHs, A0CTATOUHOTO s
nepegaul pabouero KpyTaillero MOMEHTa.

CuJa 32)KEMa BBIUHCTAETCS IO QopmyJe

P, = PD(frs),

rre P — OKpyKHAag cuaa pesauus; D — juaMeTp UHIBHOTO JHCKA;
f — KO3(ULMEHT TPEHUS MeNAY 3aXHMUOA n1afiéofl U HHJIBHEIM JLH-
CKOM; 7y — CPEIHNIT PAAHYC TUIOMIAN TPEHHS.

TloTpeOHril BUyTPeHHUH AHaMeTp PesbOLl HA KOHUE Bajla

4P,
dy > Vm ;

rie 0] — AoMyckaemoe HANPAKEHME TPH PACTHAKEHHH.

[locko/bKY BHHTOBAS 4aCTh Bajia MCIEITLIBAET HE TOJLKO HampA-
JKEHHS DACTAKEHHs, HO M HANPSKEHMs KPYUEHHs OT MOMEHTd 34-
THAKH, PACYET CJAELyeT BECTH Ha HOHHXKEHHBIE IOTYCKAeMBIC HATDH-
HeHHd

o] == 0./(1,3n),

rie o, — npenei Texyuectd; 1,3 — xoadduuuent, YIUTHBAWIYH 33-
TSKKY; 1 — KO3huUHeHT 3anaca MpOYHOCTH (n=2-=3).

B epgad ¢ Tew, 4T0 rafiky, CTATHBAKILYIO 3d¥HMHBIC wanbHI,
4ACTO OTBOPAUHBAIOT K 3ATATHBAIOT (IPH CMEHEe IIHJT), BHICOTY €€ TIPH-
HUMAIOT GOMBie HOpMaaLHOH (10, 1,25 anameTpa pe3nObi).

Jlas paspesanus mMsica Ha MACONEPepadaTLBAIONNX fPEAIPHATHAX
HAXORAT NpMMEHEHHEe N eHTOYH bl e M H JTE (puc. 16). Jlenra f
ornibaer seaymui 2 n BenoMpil 8 WKABR. [IPUBOJ BEAYWEro HIKHBA
FAPOM3BOJHNTCH OT HHEKTPONBUIATENA 4 Uepes ayQuarkle Koseca & H 6.
Harskeiie JeHThl G6eCIeunBaeTeA HATsKHBIM yCTPOHRCTBOM 9 BHHTO-
BOTO, NPYKHHHOTO WK TPY30BOTO THIA. PacnHANBAEMEIA TPOAYKT 7
[OJASTCA HA PEXKYIKYIO JIEHTY CO CKOPOCTHIO Up. Yeunue rnogadd Boc-
NPHHHM2ETCs POMHKAMH &.

MolrHoCTE ABUTaTENs, NoTpednas A PACHHAOBKHE MACd, OUpele-
Jsieres To caeayloilel gopmyde:

_ Peabivy
N = Too0q 7

rile p. — YJeIbHOE CONPOTHBACHHE PA3PE3aHKI0 (p. = 100 250 Mlla
AT OXJAMKACHHOTO MSCA ¢ KOCTAME ¥ Do = 150 =350 Mlla g1a Mopo-
JKEeHOro MAcd); @ — LIHPHHA TPOIIHJA; b — BeicoTa ofpabartoiBae-
MOTO [pojyKTd; 7N — K. 1. A (n = 0,85+-0,88).

VCusile pe3anus, HalpaBienHoe BRO/Ab JICHTbI, OMpeJC/AETCs Bhl-
paxenneM

P == 1000N /v,
The ¢ -— CKOpPOCTh JICHTBI.
G4

Ilpu pacuere JEHTEl NPHHAMAIOTCH CIEAYIONHE AOIYILEH As:

CJIBI PE3ARHUT, ICHCTBYIOIHE HA JIEHTY, SAMEHSIOTCA COCDENOTO-
qeHofl cHIOR P, NPHNOKeHHOH K CepelliHe AJMHbI pe3a; o

COCTABJASIONLAA CHNBl B3aUMOJASHCTBUA NPOJYKTA C JEHTOH B Ha-
NpaBJeHUE CKOPOCTH JIOAAUH, BOCMPHHHMAEMas ONOPHLIME POJNHKAMY
He BJAMAET HA NPOJOJNBHOE HATINKEHHE JIEHTH; -

BJAHSIHHE CHIIBT TSXKECTU Ha HAaTSHEHHE JIENTEl HE YUHTHIBACTCA ]
fuedHe IUKHBOB OTCYTCTBYET. ’

Puc. 16. Tlpununnsanoras cxema

Puc. 17. Hara ;
JEHTOUHOH THABL AMEHHS B JeuTe

NHJIBI

Has cranpHOR sentsl (puc. 17) MOXKHO 3ATHCATS

Sy = (§; — mv?) e M Lot (1)

rae —
B’ix ize H S.1 HATAKEHHA COOTBETCTBEHHO B BeJOMOI W peaylei per-
TpveHHHHTLJI3 m— Macca €AUHHLUBL JUIRHBl JEHTH; [ -— KO3(pHIHeHT
ﬂmnegmﬁ O ILKHB; ¢, — YTroJ OXBaTa BEAYLIETO IIKHBA.
sy ODECTIEYEHHST HOPMANBHGH padOTEL NMJBI ACIMHO ObITh CO-
Semo! PEABADHTEIBHOE HATHIKEHHE Sy, KOTOPOE 3aBUCHT OT BeJHUNHEL
Hwal}o T L;EiIaHI;};HBP. [log NpeABapHTeNbHLIM HATAMEHHEM 3/eCh N0-
! T BE g 2 i
o AYWEH Wy BelOMOH BETBH NPH HepaloTdouied
= ‘
PH HATSHEHHH JUIHHA JEHTBl YBEIHYHBAESTCH HA BEJIHUHHY

Al — S,I/(EF), @

rae [ —
IIOJTHas JWIHHA JIGHTH B CBOﬁO,H,HOM COCTOSAHHH; E— MOAYTh

Yopyroeru wmar
epuana P
JEHTHL, p AEHTH, F — MIIOMa b TOTepPeyHoro cedens

3 C. B. Xapnamos
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BEIOMOTO MIKHBE, TO HaTsaKe-

e eHHeM B ONopax
B e : na yuacrke BCDK paBHO S

wue B aente na ywactke AK pasuo Sy,
S,=38 —P. (3)

Yiuinaedue JIEHTL QIpEAeAALTC A KaK CyMMa yNJAWHEHHH 1o yudacTEaMm

(puc. 17)

Py
Sy | Sallat s+ @aRe) +J' SR, de (4)
A=+ EF | T EF ’

—— yroJ 0XBaTa BENOMOro

— TTHJITT,
rpe Uy, Iy, Iy — AnuEBl yUaCTKOB 3 P2 S epe.

mEuea; Rq 1 By — paguycH BEKOMOE;; Blelig;éiro NIKHBOR;

HH HHE JIeHTHl Ha BEAY .
Medi}c():?m};aemg“ eB [POASBOJNBHOM CEUeHHH AYTH CKOMLKEHNI onpe,z;les;
agercs 1o dopmydae (1) npH 3aMEHE B HEH S, Ha S u @ Ha E:P;J s
cayuas, KOrjla yIpyroe CKOAbXeHHe paCHpOCTpaHHﬂ?Cb Ha inM 3;0-
oXBaTa (), BEIyLIEro WKHBA, UTO COOTBETCIBYET Mudm\«ngzﬂ ngm X
TpeGHOMY HATHKEHHIO S, 1OCIE I0/ICTAHOBKY BhIPAXKE!

B opMyay (4) ¥ HATErPUPOBAHUA HaXOLHM

Al = —EIT’_ 1S4, + Sg(ly -t t+ PaRa)

4+ Ry ”;’“”2 (1 — €™%) - me*Rypyle (5)

TTopcTaRus cl0Aa 3Hadenue Sy U3 dopryas (3) 4 Al us gopmyansl (2),

TIOJTY9HM

So=— IS (S — P) s+ s+ @R+

LRSI (1 Rl ©

[03BOAACT HANATH MHHHMAJbHOE NOTpeGHOE yCHIHe

O HATSZKEHUS Sg N0 3aJaHHOMY HATAMKEHIIO pabouett

Q6KUHo HAIPSKEHHA B JIeHTe OT yeuauil Sy paBHEL
2 — AJAd Y3KHX T, GoJblIee —

Gopmyaa (6)
NPEeABAPHTENBHON
BETBH JIEHTH Sj.
15—50 MIla (MeHblee 3HAUCHH
AR LIHPOKHX).

oro
Veuaue S onpefessiercsd u3 COBMECTH

u (3) :

peleHus ypaBHeHHH (1)

P4 (1 — e 1oy (7)
Si= e

3), (6) u (7) moO3BOMASAIOT OmpeaenuTh

) : asoM, $opMyabL (
Tawm o0 el npyu pafouem H XOJOCTOM pexHMax

YCHINS, ANCTBYIOLIHE Ha JICHTY
paboTsl,

66

Kosbduuuent sanaca IpouHOCTH JEHTH 10 paspylieHno 1IpH 3a-
JAHHOM peXuMe PaboTHl MOXKHO ONpEese/HTbL [0 BHIpAXEHHIO

1
= k_100f0 1 + Grnfas ’
rie k_y — KOSQ(IUHERT KONUEHTPALHH HANpSIKEHHE; 9, ~— aMIIu-
TYAd H3MEHCHHST HANPFMKEHHH; O_; — IPEeNeS] BRIHOCAHBOCTH MaTe-
puafa JCHTH TPH CHMMETPHYHOM WHK/IE H3MEHCHHS HAIPSKeHHI:
Op — UHOCTOANHAA COCTABASIOMIAS HANPSAXKEHUH WUHKIa; O, - npe-
AeN UPOYHOCTH NpH pacrsxenun. B cBow ouepess,

S$—8, -, Eh S )
G =05 (___a, __) . — SitS | Fh
I3 H F + QRI * Gm 075 F "+' 2R1 !
rjie i — TOJNNIMHA JeHTHL.

Peaynmua*rbx pacyera ycuauft §; u S, nozsonsor taxcxe HOMYYHTD
YCRINA, ACHCTBYIOWIME HA BaJbl WKHBOB. Taxum oBpazo, NpeICTAaB-
AACTCA BO3MOZKHBIM TIPOBECTH DACYET BAIOB BEJYUIETO H BEAOMOLC
DIKHBOB H HX NOALIHITHHKOB.

TOJII;U,I/IHB UHIBHON JIEHTHl BHIOHDAETCH M3 OTHOILEHUS TOJIULHBAL
THABHOH JIEHTBI K pajuycy wkmea A/R = (,0015--0,0020.

JIQHTO‘-IHI:EG [THIILL ¥3rOTOBJSIOT H3 XONOAHOKaTAHO# cTasu 85X @,
AOIYCKAMEH WTAMIOBKY H PA3BOIKY 3y0beB 6Ge3 [OABAeHN s TPellHH;
B KaueCTBC 3aMEHHUTENsl MHOTHAA NPHMENSIIOT CTaib Y8A.

§ 2. Pacver napameTpes pabounx opraios
MONIGTHOBHIX W NanbUEBbIX Apc6AnoK

MonorsoBue 1poBuaxu LPUMEHSIIOTCS B TeX CAyYasux
Korga Heoﬁuxommo,noﬁqub OTHOCHTEALHO XOPOILO H3MeTbUeH b
OANODOLNEIN NPOAYKT €3 MOCHEAVIOMEro IpPHMEHCHIS CODTHPOBOY-
HEIX yeTponcers. MonoTkosble ApoGHIiKH 3dgeKTHBHE NPH H3MENbYe-
HHH XPYNKHX NPORYKTOR (3€PHO, KOCTb, JIel, COMb, caxap) ¥ MmeHee
3PPEKTUBHL UpH HaMebUEH HU NPOAYKTOB ¢ OOMBLLINM COAEPIKANHEM
#upa. TIpofyKT B MOMOTKOBEIX APOGUIKAX W3MEAbUAETCS ylapamu
I\I:OJBIOTI;gBHHO HaCTHIAM NPOAYKTR, yAaPaMH JaCTHIL O KOKYX ADOGHIKH
nonygm}};; bTaTg HeTnpanus YacTHu. HauGoabiuee pacnpocrpanenue
Soans APOOHJIKH CO CBOGOANO MOABELICHHBIMH MOJOTKamu. Pa-

OPrad — poTop Tako# APOGHAKH — NpeJcTaBJeH Ha puc. 18.

. gﬂiigyc 1{'Opm‘opa %06p“an D4AKEeT H3 KoJdew, 2 U JUCKOB 5, NOmMATHX
honme b TG 1;{01—151 TauxoH. B )MCKaX BHIMONHEHE! OTBEPCTHS NS YoTa-
Ha pam lglooi Sf{\fclmcl);rfm 5. Koauwectno MOAOTKOB, pacnoiaracmuix
i Goao y R are, MOXCT MPHHHMATHCA PABHEIM UETBIPEM
chg;giiernmé 9T0 NEPBHYHOE DA3pyleHHe OPOLYKTA KOMKHO 1po-
oriponane, ! (?1‘:; BCTPEUE HACTHIH ¢ MOJOTKOM. DT0 BOZMOKHO OPH
KoM OKPYXHOH CKOPOCTH MOa01KoB. Mcxoaa us 3akona
ABHMCHHS H IPHHUMAS Ha4Ya/JbHYK CKOPOCTb JBHIKEHUS

a*
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yacTHIE Mepel COMPpHKOCHOBEHHEM e¢ ¢ MOJOTKOM paBHO]:’[ HYJIH,
MHLIHMAJABHOE 3HAYEHHE OKPYIKHOH CKOPOCTH OLpEAeNAdT 1O Bhipd-
HEeHUIo

Ui = Plim,

re P — cpeausii MPHOBEHHAA CHJA COTIPOTHBJEHUA DaspyIICHHIO
YaCTHIE; | — NPOAOIKUTENBHOCTL YAapa MOJIOTKE 6O HaCTHIE,
M1 — Macca H3MeabuaenOi YacTHUBL
[Ipy KOHCTPYHPOBAHHH MOMOTKOBEX ApoGuiAoK ¢ GOJIBILHMI
OKPYIKHHMH CKODOCTSIMH DafodHX OpraHoB HEOGXOJMMO CUHTATHCH
' C BO3HHKHOBCHMEM HHED-
ILHOHUEIX CHJI H3-32 He-
ypaBlOBELIeHHOCTH POTO-
pa JApODHIKH, KOTODBIE
MOTYT Jocturare 00jb-
uX sHaueHHi. B cpsau
¢ 9TKM MpH H3rOTOBJEHHY
merastefl poropa ApoduJa-
KH HeOBXOAUMMO = TOYHOE
BHUIOIHEHAS TeoMeTPHUE-
cKOH  GOpMH  JeTanel
B COOTBETCTBHH C uepTe-
oM. [locagouHeie pas-
MEpHl ¥ HaMeTpPhl Conpsi-
JKeHHBIX jeTaned HeoGxo-
INMO BLILEPHKHEBATE IO
2-My KJAacCy TOUHOCTH.

) Bee MOJIOTKH  DOJIKHH

Puc. 18. KoucTpykTHBHas CXeéMa K Pacuery Napad-  paenonaraThed CTPOTo
MerpoB paGoudx 3IeMEHTOB MOMOTKOBOH ApoGHIKY

CHMMETPHYHO TI0 OKPYXK-

HOCTH AHCKOB.

Hanbonee CHIbHbe yAaphl TPOHCXOAAT MPH BCTPEHE YACTHLL € KOH-

UAME MOJIOTKOB, KOTAZ IOCJIEJHHE 3aHMMaloT HaHBBICUIRE NOAOMKE-
HH%. DTH yAapbl P HEIpaBHABHO paCCUMTAHHON KOHCTPYKIIHH MO-
JIOTKOB MEPefaoTcs Ha BCIO MAIIMHY H MOTYT GBICTPO BHIBECTH €€ U3
crpod. s CHMIKEHHAS YIapibIX BO3JEHCTBHA HA MAIIWHY MOJLOTEH
JO/DKHHL OHITh YPaBHOBeMeEeHH Ha YAap, Y70 NOCTHrACTCH
yMesblIeHHeM Yiaphroil peakunn B OCH TOZBecd MOJOTKOB. MouioTox
ofeciieunt Geaylapuylo pabory NpH COOMIOJEHHH CIAENYIOLEro pa-
BEHCTBA:

rr=lc,

re 7 — PAAMyC MHEPIMHM MOJOTKAa OFTHOCHTENBHO OCH noAseca;
| — paccrofsue ©T OCH [0jBECA MOJIOTKA [0 €ro pafouero KOHIA;
¢ — pacCTOSHUE MEX]Y UeNTPOM TSIKeCTH M OCbio TIOABECA MO-
JOTKA.

Jag 0psMOYTOJAbHOIO MOJLOTKA C OAHHM OCE-"
BHM OTBEpPCTHEM KBAAPaThl pajHyCcOB. HHEPIHH OTHOCH-
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TEAbHO LEHTPA THMECTH M OCH [CJBECa MOJOTKA ONPEAENAIOTCS T
BHIpAMKCHHAM: .
2
ri= (a4 t3/12; r*=ri+c?
rAe ¢ ¥ b — LAHHA H UTMPHHA MOJOTKA.
[MpuHuMas, 4YTO TOUKA NPHJIOMEHHH YAaPA HAXOAMTCH HA KOHIE
MOJOTKZ, TNOAYYAeM 3aBHCHMOCTD '
l=1c-0,ba.
>
PaccTodHNe OT OCH MOMBECA A0 LEHTPa THIKECTH MOJOTKA
¢ == {a® + b?)/(6a)},
Aaa npsiMoOyroasHoro MoaoTxa ¢ ABYMS OT-

f{ae 1)3;;&; upgﬁrgqx;e J;pn coBMOeIMN YCNOBHA YDABHOBCIIHBAHKA €ro
) aSMepr MOZHO OIIpea&JIHTh U3 [ -
BACHMOCTEH: . pea 7 TIOR8
e r: = 0,bac:
a a b (a2 J- b2 2
2 AN, abla®4- bR d
e — 7)o~ 5 =0,

CTa}I;iaquue BTOPOTO OTEEPCTHA B MOJIOTKE HO3BOJMSET LyTeM mepe-
maOEFI{H MOJIOTKA HCUOMBIOBATL A5t pafoThl ellle ABA ero paboynx
S)Irma. ]\:'Op;(l') TaTOM H4JIO HMETE B BHAY, YTO Aa¥e H3HOC OxHOro pabouero
i Kd BEIET K HAPYIICHHIO YCAOBAS DaBHOBECHS NpH yiape

co BBCEMH BBITEKAFOUIEMH TIOCHEICTBHAMU.
S 0 Hsﬁe};famae HAPYUICHHA YCTORUYLBOH paboThl MOJIOTKOBRIX Apo-
m{;{ e?g é);—:é(lﬁmelumyegczq, YTOOBl DACCTOAHHSA OT OCH MOJBECA MOJOTKA

Hell paGodell KpoMKH H JI0 ocu
{po3 oTopa He ¢ H
H.IIHBAOCTaTot{Ho Gmusku (I = R,). potep Oran Out pann

a
KOJIb[L:\{ISOTO}EIS);}IOI;I?{ feio"ropom KPEOATCH JHCKH € NPOMEXYTOUHBIMH
MH, I€TCA  CTYUCRUYATBIM:  nepzad
WKHE, BTOpAf — [IOf I : ! PN
OAUWMHIIHHK, TPETLA -— N04 pesbh
Taf — HOA JHUCKH M KOJ , AR A
’ bita. OpielTiposoyd [ i
rymens asan papen PUCHTHPOBOUHO AHaMerp OuepeiHoH
L

dr; = lsznd()a

TAe 71 — MOPANKOBHE K 5
_EOMEpP cuepeproll cTynenu Bana:
Baﬂg B ONACHOM CEeYyeHHHY. g o
Uite
fas B TEPBOM NMPHG/IHMKEHUM, UTO BT OYLET HCTIBITBHIBATL HEpE- |

MEHHBIE Harpysky 1
: I Manble H3rubalollHe MOMEHTHE i
MOXHO onpenennts 1o gopymae L O Anae

dy = 0,052y Nja,

rie N — nmepejpas
aeMad JIOM .
Bang. P BAJIOM MOIIHOCTb; ® — YIJOBAsl CKOPOCTS

HPH pacuere
OT Maccnl AUCKo
Haapsxenue no

— AHaAMeTp

];:LHCKOB POTODA, YUHTHIBaf UeHTpoOeHHbIE CUIB KAK
,6'I‘aK H OT MaCChl MOJOTKOB, HAXOAAT CYMMapHoOe
00pasyIOUIEH UEHTPANLHOTO OTBEPCTHsL 110 OpMYJIe

Uzgtmax+Ut.
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31ech O gay — MEKCHMAJbLHOE OKPYXKHOE HAIPSZKCHHE B JUCKe TOo-
CTOAHHOTO CEUeHHs Ha o6pas3yiouleH UEHTDPAJbLUOrG OTBEPLTHA; Of —-
OKPYHOE HanpsiKeHHEe Ha o0pasyloiefl LeHTPaNpHOTO OTBEpCTHA,
YUHTHIBAIOILEE MACCY MOJAGTKORB;

04 mex = 0,25p0° [(3 - 1) R* 4 (1 — p) 72l; 8)
. w@PRRZ
0'{# nﬁ(Rz__'rgl},

rjae .p — IJIOTHOCTL Marepyaja JAHCKa, WP — kosddunpent I[lyac-
cona; R — mapy»Hel paguyc AUCKa; frp, — PajuyC LeHTPaILREOro
OTBEpPCTHH JTHCKA; iy —
Macca MOJIOTKa (0ea yuera
oreepcTust B Hem); R, —

MONOKEHHA TEHTPOB TH-
MECTH  MOJIOTKOB; 2 ~——
YHCAQ OTBEPCTUH B nucKe
IS ocelt nojgeca (4HCAo
MOJIOTKOB); & —TonMINHa
JMCKA.

JAraMeTp OCH HojxBeca
MOJIOTKOS ONPEResioT B3
veaoBHH ee paboThl KaK
ABYXONOPHOH Oaniky Ha
warn®. IlepeMBlUER  Me-
WKAY OTBEPCTHAMH  JUIf
ocefl nojipeca H HAPYH-
HOll - TOpPIOBOH NOBEPX-
HOCTBIO IMCKA MPOBEPHIOT
Ha cMATHe U Cpes.

Ban, auck#, ocH 10]
MOJOTKH H3TOTOBJAIOT H3
OBLIYHEX KOHCTP YKIHOH-
HBIX cragefi, a MOJOT-
KH — M3 JIerHpOBAHKOH
Tepmuuecku  obpaboras-
HOH BA3KOH H3HOCOYCTOM-
uyBOW cTanH, HanpHMED
mapky 30XITCA. Jlns u3MesbyeHHA H 3IMYJIbFUPOBAHHA IHILEBEIX
APOAYKTOB HAXOAST NpHMEHeHHe ManIHHY!, padoune OpTaHEl KOTOPLIX
MPeACTaBASAIOT co0OH AHMCK K C mMajplaMid HAHM DEXY -
uuMu 3y6bamu. [Magpuet (3y0bs) pacmosaraircs 1o Kolb-
LLeBEIM OKPYKHOCTSM [epIeHAHKYAADHO TOPUOBHIM IOBEPXHOCTAM
LUCKOB.

[prvepaMu MaWiHH ¢ TakKuMyd pabovYdMH OpraHaMu SIBISIOTCI
MAlIMHA 8 TOHKOTO U3MEMbUeHHS Msca, AUCKOBBIH H3MENbUHTEND
AN 3¢peH, 1e3HHTEeTr D aTop b, 3MyJAbCOpE H T. . ITH Ma-
wuHE (puc. 19, g) umeioT ABa Aucka I B 2, OBMH H3 KOTOPHIX Bpa-
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Pue. 19. Cxema Kk pacyery najibuesofi ApoSHAKH

pajiyc OKpYXKHOCTH Pac-.

maercsi, 8 APYTOH HeNOABHzeH (V ZE3HHTErpaTopoB BpalaiTes o6a
AHCKa B NPOTHBOMNONOMKHEIX HanpaBaeAusx). MaMennuenue mpogykra
MPOH3BOAUTCH MEXAY KOHHEUTPHUCCKUMH DIZaMH TTakbled J NOJBMXK-
HOTO H HENOABUIKHOIO JAHCKOB.

[lpn pacueTe HanbLa BpamdioOUlErocs NHCKA Ha NPOUHOCTE €ro
MOMHO PACCMATPHBATL KaK KOHCOABHYIO OalKy, HarpyMeHHYI You-
nusMi Py 0T BO3NHCTBHA Ha o0pabaThiBaeMbLlil NPOAYKT H HENTPG-
Gexnoi cwiol Py. Bynem cuutath, uro cuia P, Hanparmena mep-
NEHAHKYAAPHUO TPAMOH, NPOXCASIEi yepes LEHTP AHCKA M ILEHNTp
nanpua. LlenrpoGexxaan cuia Hanpakiena no 31oi npsmoi. Cuaa P
ROMMHA OBITH YCTAHOBAEHA NPH TEXHOJAOTHUECKOM pacueTe WM Ha

OCHOBE AHA/IN3a NOTPeOents] MOUIHOCTH AHANOT
HYHEBIMH CYIIE N
IMAMH MAUTHHAMH . MH CYLIECTBYO

HentpoGexunasn cuaa P, BHUKCISErcs mo hopMyse
. 2
Py = m v,

e Al — Macca [anbua;  — YIVIOBAS CKOPOCTb JIHCKA] #; —— pa-
lmyg OKPYHHOCTH, Ha KOTOPOH paclofoEeH [-f psAj naablleB
TAa CHJlA PABHOMED HO paciipefesieHa 1o JJ4HH |
e majiblla ¢ HHTEHCHB-
HOCTBIO g (puc. 19, 6) '
Gn = Pyl

rjie | — gauHa najbia.

paBIe/I}?I‘HGaIOIHHH MOMEHT OT IEHTPOOEKHONH CHJIBL ¥ 3afe/KH Nanbila

My =0,5P,1,
Touka npun :
panae qg)ﬂ OXKeHHst cunbl P, BO BpeMs pa?om MaIIHHLl 0 OAUHe -
KCHPOBAHA H M3MEHALTCH CAYUAli HLIM 06pasoM, NO3TOMY

g.rsanacom IPHHIMAEM, YTO Cuia P, MpuaoKeHa Ha KOHLE Naibua,
Orja u3rnGalmuil MOMEHT OT 2TOH CH/b paBeH

M, =P
PesyanTupyromuii narubaomii  MoMenT
My= VMﬁ-FM% -
Hanpsixeune usrufa o, or momenta M, u HaTpsKEeHHe cpesa T

.HaXO}]‘HT IO BBID AXKEHHAM:

_ &My, 4V Pi+ P}
u ad ? V=3

Te d — nuametp naibua.

HOC’?I;{BHBHJIGHTHOE HaUpsKenue o, =10* L 41%, 3anac
5 Nailbla 7 = 0,/0,, TAe O, — NPeJe TEKyYeCTH,
i Egﬁ?m, YTO CHJIOBOE BO3JACHCTBHE UEHTPOOENSHOH CHAbBL HHEp-
L 0a na AUCK MOXKET ORITh 3aMEHEeHO CHAOH P, ¥ MOMEHTOM
m = Pyl )
HOCTHO)KHO NPHOIHIKEHHO PACCMATPHBATH HCK € TATBIAMY 14 OKP VK-
Paanyca r; KaK JucK 0e3 maibles, Harpy#eHHL paBHOMEDHO

npoy-
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pacrpefesicHHBEIME IO TOW JKe OKPYMKHOCTH pajHaibHBIMH CHJIAMH
HHTEHCUBHOCTY H; n u3rubamiiuMy MOMEHTaMH WHTCHCHUBHOCTH /7

H, =P K,/2ar;); m;= Hi,

rie K; — uuc/IO ManiplieB Ha i-d OKPYKHOCTH; [, — pacCTosHIE OT
JleHTPa THAKEeCTH Nanbua Mo CPEeRMHHOH INIOCKOCTH JAHUCKA.

Hanpsokenus BO BPAI@OIEMCs JHCKe CKJIAABIBAIOTCA H3 Hanpi-
KEHU[l OT NenTPoBeRHEIX CHJ/ HHEPLUHHA MaCC coBCTBEHIIO JMCKA H OT
pACTIPEAENEHHBIX MO KOHIEHTPUHIECKUM OKDYMHOCTAM 7, paauallb-
HBIX CHJ M H3rMBAOIMX MOMEHTOB WHTGHCHBHOCTH f; M my; COOTBET-
CTBEHHO.

OnacHEM SIBISIeTCS Hanps:KeHHOe COCTOSIHME TOYeK MaTepHalia
JWCKa Y BHYTPEHHEro OTBEpCTHs (7 == rn,). 3Jleck AoCTHTaeT MaKCH-
MYMa OKPY2KHO® HanpsiKeHue 0y, a PajuaibHOe HaANp sKEHIC O, PaBHO
HYJIO.

OxpyKHOE HANpsKeHHe OT [eHTPOOeKHBIX CUJ HHEPUMA CTaNlb-
HOro JMCKa IPH 7 = r, BBIUHCASETCS HO (QopMyne (8). OkpyxHOE
HanpsDKeHde OpH 7 = fp OT CHJ HHEpIHU Maibles, PACTIONOXKEH-

HBIX B i~-M pSAY, PABHO
H; 2008 (pyef + Us)

H _—
£ T o) (o] + wab?) + (@ — P%) (uaod e}

g

rae p, = 1 — W5 My = 14 B o, = ri/R; p = r/R.
Hanpspkesne B KpafiHHX BOMOKHAX IPH 7 == 7p OT BO3/eACTBUA
pACApEAEJeHHOI0 N3THOAIOIICr0 MOMEHTA /11; PABHO

B 6m; (Rar? + PaR?)
Of =R 56

CyMMapHOe HanpsKeHHe B TOUKAX, JEXAIKX HA BHY TPEHHEM
KOHTYpe JMCKa, BHUHC/AAETCS [0 (opMyse

| N
O¢c = Uy max -+ 2 (G’?r -+ D’;n),
i1
rre N — YHCAO PHAOB, Ha KOTOPBIX PACMON0KEHBI MajibIlbl.
3amac NPOUBOCTH [0 TEKYuYecTd DPABeH 1 == 0./ 00

§ 8. Pacyer napameTpoB paGo4MX opraHos
BaNbUOBbLIX YGTPOHCTB

BaiplLoBBE& YCTPOHCTBaA NPUMEHAOTCA AN BhIIOL-
HeHMSi TEXHOJOCHUECKHX ollepaiufl ApoOaeHus, reperHpaHus, pas:
Moja, oT:KuMa M ap. Pabouumyu opranamil BaJbHOBBIX YCTPOHCTB 5B~
JASTIOTCS. BaJibibl, YCTaHOBJeHHbIe ¢ HeOOJNBUIEM 3a30POM # Bpaliaio-
 muecd ¢ OfMHAKOBLIMK MJH Pa3HBIMHE CKOPOCTAMA HaBCcTpeuy ApYT

- HPYTY.
S Basblbl IOMIKHEE ObITh IPOYHLIMY, MKECTKUMH, H3HOCOCTOHKAMH X
TeNVIONPOBOHBIMY, OTOaNaHCHPOBAHHBIMA, CO CTPOTO LMARBApHYE-

12

cKOH TOBEPXHOCTBIO, ¢ UampaMd, BBITOJHEHHBIMH C BBICOKOH TOU-
gocThio coocHocTH. IllepoxoBaTocTh mnoBepxHOCTEH BaJbIOB JOMKHA
cOOTBETCTEOBATL HX TEXHOJOIHUYECKOMY Ha3HayeHUo. [JoBepXHOCTD
pasIbIOB MOXeT OblTh U pHdurenol (c Hapeskoil). ITycToTesnble BaAbIibt
MpUMEBSIOTCS B CJIyUae 1ec0X0JMMOCTH CO3JaHusl TeroobMeHa (Ha-
rpeBAHMA MW OXJaXKHeHHst 0pPOAYKTa). IloAIMNHUKA BanbloB
NOJKHB! ObITE CAMOYCTAHABAMBAOLINMYUCS, obecnednBaTth napanedb-
HOCTb [EOMETPHUECKHX OCeH BalbliOB ¥ MMETb HaJNeXKHLIE CMA304YHBIE
ycTpoHcTBa. M MIaBHOTO peryaHpoBaHus 3a3opa Mex[1y Balb-
mamMil HeoOXOIHUMO MpeaycMaTpuBaTh CleluaJbHble YCTPOHCTBA, HC-
KJAKOUAOLINE UX COMNPUKOCHOBEHME; BeJUUMHA 3a3opa (0T JECATKOB
MHKDOMETPOB 10 MUJIJIIMETPOB) 3aBUCHT OT Ha3HAUEHHS BaJbIOBOIO
VCTPOHCTBA.

{ , 7
AT = = ek
i - —
Pammn — - —_,,1
e b - *:j'ﬂ‘/'
f IR |

 PedyKmop

Puc. 20. Cxema HpuBoza BalbLoB

BanpioBele yerpofictBa cHaDXKamwT MeXaHU3MaMU INHTAHUS U
OUUCTKH [OBEPXHOCTY BaAbLOB. MexaHusM NHUTaHHSA AoxKeH ofec-
eYUBATh PEryJHPYEMYIQ DABHOMEPHYIO II0 BCEH ANHHE Bajibla MHO-
Jauy 3aJaHHOTO KOJIHUeCTBAa MNPOAVKTA.

Tunuuraa cxema npuBofa BanbuOB nokasana Ha puc. 20, a. JIBu-
XKEHHE OT JBUratelsl 4epe3 KJIWHOBRHIE peMHH nepeiaercs GLICTPOBpA-
napmeMycst Banblly /, cBssaHHOMY uepes ayfuaTole Kogaeca 2 H 3
C MEIEHHOBP AIIAOMUME BANBIOM 4. XapaKTepHbM IVis PaccMaTpH-
BAeMOH KOHCTPVKIUHK SBJAETCH HAAUUME 3aMKHYTOrO KOHTYpA, B KO-
TOPOM HPOHCXOMUT UHPKYJAALHA MOMHOCTH. JTOT KOHTYD COCTaBJeH
3yOuarton L QPUKUVOHHOM mepefauelt, cOCTOSIICH W3 Maph! BaJbIOB,
EziggISﬂSI]ETB¥EMHX ADYL C JAPYIOM IOCPEACTBOM H3MeJbYaeMbiX

- UupkynsunonHas MouHocts Ny = (0,6+0,6) N, rie Ny —
IOJTHAA MOIHOCThL, I[OABOAKMMAS K Tapc BajbLOB. :

Hepocratkom onucadnofi KOHCTPYKUHU NDHUBOJA HBJASETCS H3-
I;‘{;;[EHEE Eiemruempomm paccTosiHus 3yOUaTOM mepefauu TIpu pe-
HEHOE? };iﬁaasoga MEXAY BaAbUaM¥, UTO NIPUBOAUT K YCKODEHHOMY
HE’:,IIOC’l}/“aTK}a yaToif Eepe,uaqﬁ M TIOBBILECHHOMY IIYyMY B He#. 2TOro
Sore HOKaaaHe HMeeT MPHUBOJA BalbloB, KHHeMaTuuecKas cXeMa KOTo-
BT paecns Ha HAa gnc. 20, 6. Bo3MOKHOCTb U3MEHEHUS] MEXUEHTPO-
o AHUS obecreyena 3a cuer NPpUMeHeHHS JNBOUHBIX VHHBED-

BIX mapHupos. [Ipu 3TO# KOHCTPYKUHY BajdbUbl HE Harpy-

KAIOTCH yor T ANH T
sIMu OT 3yOUaTHIX KOJIeC, YTO TAKKe yayu
6% paton , yJAyUuliaeT YCAOBUA
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HNuaMetrTp Baablla Onpelensior U3 yoA0BHA 3ATATHBaHHA
yacTUILEl MatepHasta B 3a30p Memxay Bambmamu. Jactuma (puc. 21),
HAXOAALASIC MEXKAY TAAJAKUMM BaJbllaMH, BPALIAOMUMUCH C OIH-
HAKOBBHIMU VYIJIOBEIMM CKOpPOCTAMHU, OyJleT yBJeKaThCd CUIaMH Tpe-
Huss F B 3azop (Auamverpbl BaJslOB OfuHaKoBhle). OQHAKO BOUTH
B 3330p, He jedOopMUPOBABIIHCH, UacTHUA Lie Moxer. OxkasbBas co-
RPOTHB/IGHHE, YACTHLLd BOCTPHHUMAET CO CTOPOHB! BalbUOB HOPMankb-
Hble yeuana P. Ecan npu 3ToM pa3HocTh BepTHKANbHBIX COCTABIIIO-

: q myx OyieT Hanpas/ieHa K 3430py

-] _ (BHM3), TO wacTHLA, pas3pyuIasich,
! nonagaer B 3a30p, €CAH 3Ta pas-
| HOCTBL HANpaBJieHa ot 3a30pa (BBepX),
‘ r TO BaJbIlbl HE CMOTYT 3aXBATHTh 4a-
— - - - CTHIY U YBAEUL €€ B 3a30p.

V . / \ LN Ilpy yxasaHBBIX YCJIOBHSAX BaXK-
i HYI0 pOAbL Hrpaer yrona o 3a-

XBaTa 4acTHI B, NOXA KOTO-
Puc. 21. Cxema K onpejieniennio na-  PHIM IOHUMAIOT yromd, o6pa30BaHHbIA
MeTpa Baflbila mopmanpio OA u nuuuel, coeluHs-

b

OILEH HEHTpHl BpalleHus BaabilOB.

Taxum oOpasom, HeoOXOANMBIM yesoBreM padoThl BaibIOBOIO YCTPOH-
cTBa fABAsETCH COOMIONEeHKHE HepaBeHCTBA

2P sino < 2fP cos o,
OTKY a4
tgaf=1tge;, a<q,
rjie ¢ — YroJ TPeHHs YacTHILBE O NMOBEPXHOCTb BaJbIOB.
Taxk Kaxk
D--b=Dcosa -t dcose,
TO '
D= (dcosa — b)/(l — cosa),

rae [J — JuaMeTp BaApua; d — jJdaMeTp 4YACTHUE; b — 3a30p MEeXILy
BaJLLAMHU. |

MuBuManbpHBIE JuaMeTp BaAbUOB NNOJAYUAOT APU NOACTAHOBKE B M10-
CiielHee BLIpAXKEHHE BMECTO YIJIa 3aXBarta yraa TPEHHUd

D_ . == (dcos¢p — b)/{l —cosq).

[TpaxTHyecKy AMaMeTp BaJbIOB NPHHHMMAIOT B 2,5—3 pasa 6onb-
WM, YeM TIOJAVHAIOT MO pacyeTy. 310 ofbiacHsAeTed HeoOXOJIUMOCTHIO
NDUAAHKS BadbllaM AOCTAaTOUHOH KECTKOCTH M IIGJAYUeHHA JOCTaTOU-
HOT'O M&XOBOIQ MOMEHTA, 00eCcIIeuyBamolllero paBHOMEPHOCTL X Bpalue-
nua. Pafouyio ANHHY BadblloB BLIOMPAIOT NpPUMEPHO paBHOH (2,0--
=4y D. B cayuae npuMeHenuss pudyieHblX BaAblIOB BJAUsSIHHE DUOIEN
VURTEIBAIOT, YBEJIHYMBAS pacyeTHLIH yroa Tpenust na 20—30%.

Basablel pafoTaoT B YCAOBHAX CJAOMKHOIO HAMNPSXKEHIIOro COCTOsA-
HAsg, OBYCAOBIEHHOrC AeHCTBUEM KOHTAKTHHIX HArpy3ok, usrubarwo-
IMX M KPYTSIEX MOMEHTOB. PacuerHasl cxema Bajbila MOET ORITH
npejcTassieHa B BUAe Ganku Ha ABYX ONOpax, HarpyxeHHOH paBHO-
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MEPHO PAaclnpeflefcHHbIME  HAIPY3KAMH OT CUALI B32UMOAEHCTBY S
¢ o6pabaTeiBaeMbIM NPOAYKTOM H Beca, 8 TAKKE COCDeJOTOUCHHBIMH CH-
JaMd W MOMEHT2MM, NPWIOKEHHLIMH B MECTax KpEeIJIeHus 3y6uaThiX
KOJIEC.

Bajenx ¢ 3amnpeccOBAHHBIME OCAMH MOMKET pPacCMaTPUBATLCS Kak
OLHO TeJO, NMOCKOAbKY OBIIO SKCIEPHMEHTANLHO AOKA3AHO, YTO NaKe

fp¥ HATPY3KAX, 0OPEBHINAIAX HECYMYIO CHOCOOHOCTL Baabia,
IUIOTHOE COEJMHEeHNEe OCEH C I'MAB30H HEe Hapylnaercs.

Ha ObICTpOXOJHEH Bagel (pHC. 22) AefcTBYIOT CISAVIOUUE CHIbL:
T — OKpYXHAas COCTaBASAIOWIAA CHJIBI B3aUMOAEHCTBUS BAJIbLa € NIPO-
AVKTOM; R — paiuanbliasd COCTaBASIONAd CHJIB B3aHMOJEHCTBHA

A=/

Yoay oy

i
N
i

|
"l

- 7

Puc. 22. Cxema pefCTBYIOIHX CHJI B BaJbLIOBOYHOM yCTpolcTBe

Banplid ¢ NpoAyKToM (noX yraom B); G, — cuia TsKecTd Ba/iblla]
Ge u Gy — cuabl TsizKecTH 3y6uaToro Kosaeca u mMKuBa; Q — cuia Ha-

TSKEHH peMust (nog yriioMm &); P, — OKpyKHOe yeuane B 3y6uaToi

MEKBANBIOBON TepeRaue; P, -—— pafHalbHOe YyCHJAHE B 3yGuarofl
nepenaue,

Canel T u R OBIBAIOT U3BECTIBl H3 TEXHOJOTHIECKOTO pacuera,

Cuibl Gy, G M Gy -—— 1O NMPOEKTHBIM JaHHBIM MJIM Pe3yJabTaTaM B3pe-
LIUBaHHA.

Oxpymxnoe ycuaue P, oupenensercs no gopmysne
Py = 1000N /(nud,n),

FAe dy — puamerp AeNHTEAbHOH OKPYMHOCTH; /I — UaCTOTA Bpallie-
HUS Bepyinero xonaeca.

Pagnansuoe yeuaune P, paBHO |
P, =P iga,
FAC o, — yroJj 3allenyieHus,
Cuna Q ot HaTsIieHHS PeMHS Hepeiaun BHYHCASSTCH 10 dopmyae
Q A~ 30,F cos 0,5y,
Tne o,

~— HallpAXKeHUE OT TMIPEBAPUTENLHOTO HATSXKEHHUS DEMHS
(0 = 1,2 MIIa — 11 KIIWHOpPEeMEHHLIX nepefad, o, = [,8 MIla —
AL IOCKOp eMEeHHBIX iepenay); F — miomanb [IOTEPEHHOTO CEUSHH S
PeMHg; v — yrou MEXAY BeAyllled U BeJOMOH BETBAMHU peMHs.
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Bce CHAB NPOEKTHPYIOT Ha HATpaBienHe ocef n—n M K — K
(puc. 22) U onpemensioT COCTABMSIONNE OHOPHRIX peakUHH MO 3THM
nanpasncuuam A,, Ay, Bp By [lo 3THM ZanfbM MOryT ObITL TIO-
CTPOEHH! STIOP bl H3TAOAOLIHX MOMERTOR M, u M, BIUIOCKOCTAX I — 1
H K — K, @ TAKXKE 3M0pa CyMMapHOTO M3rndaiollero MOMEHTa

M=V M+ M;.
Dmopa KpYTHAILHMX MOMEITOB M,p cTpouTcd B TNPEANONOHEHKH,
yro Ha pabouell jpnuHe Baablla H KPyTHIUE MOMEHT HM3MEeHSETCs M0

JUHEHHOMY 3aKOHY.
Hanpsigenus 0T n3ruda MaKCHMALBHL B TOM MeCTe pafouel 4acTH

Baiblid, B KOTOPOM JAEHCTBYET MAKCHMAJbHBIH Harufalowmin  Mo-
MEHT Mg DTH HATDSKEHHA ONPeAeNsIOTes Mo GopMyne
__ 32DMuax

q (DY d3)
rie ¢, — BHyfpeHHUIl AWAMETP OYCTOTEROTO BAanbUA.

B cayuae, ecAn Anuua padouei uacTH Baipla [, U €e AMAMETP D
GAN3KH, B GOPMYAY AOJKEH OLITh BBEIeH MOMPABOYHLLE MHOKATENb.

Hanpsuennst u3ruba Belaucasioicd no gopmyne

Onax = Oul {tp/D)

[MprbauzeHHple 3HAUEHNST TONPABOYHOTO MHOKHTEN S [ (I,/D) npu-

BEJleHEl BHIKE:

H ?

LD ... ... ..... L5 2 3 5
/Dy . ... .. ... 1,82 1,32 1,032 1,015
KaCElTe,I[beIe RamnpsmeHnsd PABHLI
. 16D Myp

Yonax T (T — gy
B

Jonvckaembie 3HAUEHHST 3aMaCOB NPOUHOCTH COCTABAAIOT: TO yCTa-
ROCTH fi_y = 2+3; craTpdeckoll n, == 5

OnacHoe cedeHHE BaNpecCOBAHHBIX OCEH BANBIOB, KaK TpABHIO,
copranaer ¢ TopuoM pafouell uacTd Baisla. HeficTByWOUKE HANpd-
JKeHHd B 3TOM Ce4CHHM DAaBHEL
39My |  16Myp
ndy T adf

2

rpe dy — Adamerp OCH Basbua.

JonyckaeMmule SHauenus 3amaca NPOYHOCTH OCH COCTABMIAKOT: MO
yerasoctd 1y = 1,6+ 2,0, no TexyuecTd £, = 2,1-=2.5,

Banblibi JIOMKHD TAKAKE DAcCUUTLIBATBCA HA MKeCTKOCTh. [domy-
CTHMBIM 1TpoTHOOM Banbla seasercs 0,01 MM, Tak Kax 1pH fonbLeM
aiadesHy nporkfa sphexTHBHOS H3MelbUeHHE NPOAYKTA Gyner npo-
HCXOAUTE TOJABKO IO KpasM 3asopa.

Uame BCEro Baiblyl H3TOTORISIOT M3 CMRMLHANBLHOrO 1y FryHa ANTHEM
B MeTtaznueckue GopMpl, ¥ TaKMX BaIbLOB NOBEPXHOCTIBL cnofi co-
CTOWT H3 oTOedieHHOro uyryha ryOuHOR 20—25 MM ¢ TBEPAOCTHIO

HB 370—450.
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[TpUMeESIOTCA TaKXKe ABYXCAOHHEE BATBIH, CEDALEBHHA KOTOPBIX
otanTa u3 00LUHOrO Ceporo uyryka, a HApyKHAS YacTh — U3 XPOMO-
parenesoro. TIoBepXHOCTHEN C/10f ABYXCAOMHBX BaIbloB ofaazaer
papHoMepHOH TBepLocTeio HB 500 na raybmue 15—20 mm. Taxune
panxbibl 60Ie€e H3HOCOCTORKE H JOATOBSYHEl, YeM OTJHTHE H3 CIElab-
HOI'D 4YTYAa.

§ 4. PacueT napametpoB ycTpoiicTB ¢ MelwlanKamu

_MexapHYecKHe YCTPOfcTBa AAA [epeMeNTHRAHUS JKUJIKHE TIHIE-
BLIX TPOAYKTOB pasAenfioTcd Ha YCTPOHCTBa ¢ BPAlaKNIMMHCHA Me-
majdKaMe ¥ Kauaomiu-

MHCH. a) 7. 3

Bpamawiumuecs i A _ Z
MenamxKH noipasie- t L =
JSLOTCSA HA  JIONACTHEIE,
JHCTOBHE, rpederuaTnie,
pamHBle, AKOPHHE, Ipo-
neaAnepHee ¥ TypOULHEE.
JlonacTd JAOTACTHBEIX Me-
wajgox (puc. 23, ¢) vame
BCEFO PACIOIarat B oce-
BOH IJIOCKOCTH Bagad H
pexe — HAaKJOHBEO K Heif.

OcHOBHEIE  pa3sMepEl
AONACTHHRYX ME-
waJgoK BHOUpaT B
34BUCUMOCTH OT BS3KO-
CTH nepeMenHBaeMon
HMUEKOCTH. JAg uIKo-
CTeHl ¢ JIHHAMHUYECKOH Wl

?

e yii

Bs3KocThio oT | [Ta-cnpn '
YCTAHOBKE Ha BAJY OAHOMH
MEIIATKH  ee  JHaMerp
(pasmax) ¥ BHICOTY /0O~
TACTH MOXKHO NPHUHMATL paBHeMI d = (0,6=-0,7) D; b = (0,1=
~0,2) D, rme D-— nnaMetp cocyia. IIpH mepeMellMBAEHYA SKHIKO-
CTH B rayBOKKX cOCYAAX JJIS JVULICTO NepeMeNlHBAHHSA B KOPOTKHi
CPOK Ha Baly MeniajkW YCTAHABIHBAIOT HECKOJBKO PAROB JonacTed.
Paccrosnue Memay panamu monacrell Butupaior paeasm (0,3+0,8) d
B 3aBHCHMOCTH 07 BSI3KOCTH TepeMellnBACMON K IKOCTH.

OcHoBHOE NpeuMyllecTBO JOMACTHLHIX MENIafoK 3aKI0UaeTes B UX
NpocToTe ¥ JlelreBH3HE, HENOCTATOK — B HEJLOCTATOUHOCTH OCEROIO
TeDEMEINEHAS KUAKOCTH .

‘o ?On FCTOBB X MENMANTKAX {puc. 23, 6) kpagpatHo# K Up4-
0653335}{% (POpMBL HACTO JIEA Al0T OTBEPCTHS, KOTOpEIE CTOCOBCTEYIOT
b B%{:IHE B KEAKOCTH CTPYH, YCKOpSIOMMX MPOIECC HepeMellH-

. AuameTp u BEHCOTA JOMNACTH MEUIANKH MOTYT MPHHHMATHCH
PaBHRMK: d = (0,3+-0,5) D; b = (0,61} D.

Prc. 23, Bpawamwmmecs Mewmansgy
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IFpebenuatsie MemwankKun (puc, 23, ¢) COCTABNAIOT U3
BEPTUKANbHBX H [OpPH3OHTANBHLIX Jomnacted. s npeaoTBpalieHus
KPYTOBOTO JABUKEHKS KKAKOCTH MOMKHO HCNONB30BATH ABe TpeleH-
yaThle MENIAAKH €O BCTPEUKBIM Bp dilleHHeM JIOnacTell H MPOXOKACKUEM
rpe0Hel ORHOM Memanky Me:xiy rpebHsIMu Apyro.

PaMmuse Mmewanku (puc. 23, ) H3TOTOBAAIOT U3 Psiia
KECTKO CBABLIBAEMBIX MeXKAY COO0H BEPTHEANbHBIX H lOPH3OHTANBHEIX

JonacTtef. HI/]&MGTP H BLICOTY MELIAkKH TPHHHMAKT DAaBHLIMH: d =

= (0,87+-0,98) D; h = (0,8+-0,9) D.

dxopubne mewada Ky (pre. 23, J) — 210 NONACTHBE HJIH
pamMHbte, HHXKHAA 4acTh KOTOPEIX BHINOJHEHA 1o (opMe CedeHHd Co-
cyza (Ayra oKpy#HOCTH, 3AAHNCA M 0p.). Juamerp, MPHHA JOIacTy
W BbCOTa MEMAAKH MpHHAMAaoTCH pasHbmvn: d = (0,870,998 D;
b =0,07d;, h = (0,9+1) d.

[Iponeadepusle MemaaKy OnBaOT ABYX-, TpeX- H
MHOTQNONACTHRIMHY, B OOALIIMHCTBE CAYdYaeB APUMEHANTCH TpPex-
JIOTACTHBEIE TIponenneps. JlomacTH NponelaepoB BHIIONAHAIOT C BHH-
TOBRIMH T08epXHOCTAMH. IIpoekTupyioT HX oOBYHO HAa OCHOBAHHH
IKCIIePUMENTaNLHEIX JakKEIX. JlhameTp mpomennepa NpHHHMAETCH
B 3—4 paza MEHBINIMM AHAMETPE COCYIA. .

TypOGuubnbe Mmeuwanku {puc. 23, ¢) HanomuHawoT codoi
pafiouee Komeco BoAdHOH TypOuHb ¢ jonatkaMu. Takue Mellaaky
MOTYT HMeThb CJHO HMAH HeCKOAbKO pabounx konec. Hueao jnonarox
pabouere kKodeca xoaebaercsa or 4 po 15. Qopma AonaToK ® BX pac-
mosioKeHne (OpsMoe WAM HAKAOHHOE) Onpeleisielcs XapakTepoM
nepeMeilnBaeMoll KHIKOCTY M Lenplo nepeMemmBanusd. Juamerp Typ-
6uun BLIOHPAOT B 3aBHCHMOCTH OT AMaMerpa cocyfa paBasM: d =
= (0,33+-0,5)D mpu D < 1b v d =(0,25+-0,33) D opu D >
= 1,5 M. JIivHa ¥ mHpuHA JIONATEH NPMHUMAIOTCS PaBHBIMK: [ ==
== (,25d; b = 0,2d.

B MHOropApHbx TYPOHHHLIX MEUIATKAX PACCTOSIHUE MEKIY ABYMH
cocenuuMy TypOuHamu Gepercs B npefenax (0,56+2,0) d B saeucu-
MGCTH OT IJIOTHOCTH H BfASKOCTH HEPeMEeIMBAeMOH KEKOCTH,

Kpennende Memanok ¢ HEPAZbEMEBMHE CTYRHUDAMU Ha Bajax ocy-
HIECTBAAETCS C NOMOLIBIO INTIOHOUHEIX, Pe3pBOBHX M JAPYTHX COGLH-
HEeHHIH.

Ilupuia oTpakaTeNbHLIX NOJOC HA CTEHKAX aNlapaTtoB BC BrCeX
cayuasx uUpHHHMaercs npubnu3uTensno parxo# (0,08+0,1) D, oboru-
HOE HX WYHCIO — HeThpe. YCTaHaBIHBAOTCH oOku noj yraom 90°
K CTellKe cocyja.

PaGorocnocofHocTs BAaJOB  [ePEMENIMBAIONIHX
YCTPOACTB ONpelenaeTcs YeIOBHAMH fIPOYHOCTH K JKecTRoCTH {Br6po-
yeroiiunBocTd). [IpH BepTHKAJILHOM DAaclOJOMKEHHH pPeKOMEeHAYeTCH
BEIOHpATh KeCTKHEe Baabl (YIVIOBAA CKOPOCTh HHMKE HEePBOH KDHTH-
uecKOR CKopocTH). '

Jlnst 16nacTHHX, JHCTOBBIX, PAMHBIX, SKOPHBIX H HEKQHCOJNBHLIX
BaJOB TPONEANEPHEX H TYpOGHHEBIX Mewanok @ < (0,7+0,8) oy,
rie @y — mepBafd KPHTHUECKas YIVIOBAS CKOPOCTb Bana B BO3AYXC.
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Jl1a KOHCOABHBIX BAJIOB NPONENNEPHHX U TYPOHHHEIX MEIATOK & <
< (0,7-0,8) o, rie o, — neppas KpUTAMecKasd YIa0Basg CKODOCTh
pafa B NMepeMenInBacMof cpeae. :

[lepBast KpHTHUECKAS YTJI0BAas.CKOPOCTh Baja MEIAZKH B BO3-
AYXe MOXKET ObIThb BBHIYACACHA TCOPETHYECKH, CCJH H3BECTHB Macca
MellaiKH H Raja, MX TCOMETPHUSCKHE PasMephi, CXeMa H YCJAOBHSH
3aKpeIVIeHH s Bala B MOJUUMTIHHKaX. B sToM cayuae

a? V EJ
(l)o — 2 e 3
e .o — KOpeHb YypaBHeHH$ KPHTHYeCKHX ckopocrell; L — nauna
paia; E — moayns ynpyroctH matepuana Bana; J — MOMEHT uHep-
IIHH CEUeHHS Baja; 1, — Macca Baja, NPHXOANMAACA HA €IHHHILY
ere AJIHHBL
Kopenr ypaBHeHus KPHTHUECKHX cropocTel — GYHKLHA napa-
metpos ¢ = I/l w-k = m/Lm,, rie | — nauHa y4acTka Bana oT npo-
neasiepa N0 MecTa SaKpemnsieHHsl Baia B NONMHTHHUKE, M — Maccd
MeLIaAKH.
[TepByH0 EpUTHUECKYIO CKOPOCTH Bai0B NpoNeaepHoil H TYpOHH-
HOH MEIaloK MOMKHO OTPEIeTHTh TIO QOpMYMaM:

oo 107288 ()" ()]

0 =@y |1 — 0,155 L& (L) (=)

TAe P, H 0 — COQTBETCTBEHHO MAOTHOCTH OCHOBHOH MKHUIKOCTH H mepe-
MEINBaeMOl cmecH (cpeldEfif); e H W, — COOTBETCTBEHHO AMHAMH-
ueckHe KosdxpHIMeHTH BASKOCTH OCHOBHOH JKHAKOCTH M TIepeMelid-
BaeMOH cmecH; d, — AHAMETP BAa MEIANKH,

HuaMerp Baja MemlajKh CHAyala ONpefedsiorT NpHONHMERHO 110

dopMyae
; N
=11} 2

rke N — pacuerHag MONHOCTE T8 TnepeMeIHBaANK, [17] — Jlony-
CKatmoe KacarennHOe HaTpAXeHKe Jid MarepHania Bana.

Aast xouconsro 3aKeIVIeHBRlX BaA0B MEUIAJOK UpHOAHXKEHHOS
SHauenHe JuameTpa Bania VARBAHMBAIOT, NOCJAE UETO NOU3BOIAT PacUeT
OKOHYATENBHO TIPHHATOTO AvaMmerpa d, Baxa ¢ OlpefeNeHHeM H3IH-
alolux KacaTeqpHBIX 1 CYMMapHBIX HanpsKeHHI maTepHana Band
o dopmyaam:

Op = M/(0,1d3); = N/02d3w); o=V o} 47%,

Tie M — momenT HecGamaHCUPOBAHHKIX Macc MEIAIKH H Baja.
. Kavamwmuecns Memaagu ObBaoT IuCTOBLIME B pau-
BIMH. Pamuple MemanKd 4acTO H3rOTOBAAIOT H3 TPYO, M0 KOTODHIM
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NPONYCKAT TEIUIO- HAH XJAAAOHOCHTEAb AJSl TEPMHUECKOTO BO3JACH-
CTBHS] HA TepeMellvBaeMbll NMPOAYKT.

B xauecTBe HCIOOJAHHTEILHBIX MEXaHH3MOB, KOTOpHIe Tpeofpasyior
BpANlATENbHOE JBHIKEHHE INPHBOJA B KaudTeNoHoe (ABMMKEHHE Me-
WAIKH), TPUMEHSOT NeHTpanbhble (HIn BiH3KMe K LeHTPasbHbIM}
K[ HBOIIKITHO- KO P OMBICJ O-
BbIe  MEXZHE3MBL, DERE —
KPHUBOITHIIHO - KYJHCHO - KO-

?li '
. r N2 MNala el 6/ 7| POMBICTIOBBEIE MEXAHM3MEL.
Tlpu EOQUCTPYHpOBaHKH

i

TAKHX MEXAHU3MOB HCXOIAT

H3 VYCJIOBHA HePACIIECKH-

a8

’ BaHU mep eMelEBaeMoi
JKUAKOCTY, T. €, OPHCHTHPY-
JOTCSL Ha JOTYCTHMBLIE 3HA-
' ' ! | ueHMS JHHEHHOro yCcKope-
) / HMS UeHTpa Memanky B
///// KpafHiHx MOJ0KCHAAX WIH

04 ///

/
Ha OTHOLWICHHE 2THX YCKO-
pesui
/ - lt(aosnige
T (g 050 g e’

/ _ e P — MaKCHMAaJbUhIH
; / pasMax Memanxg; @ —
yroad  TOCTPOSHHSA — Mexa-
/ HH3MA.
0.2 |- // .

PazMepnl MexanHusma H
4HCA0  KauyaHuf  MELIaiKH
B eJHHUITY BpEMEeHH 34BHCHT
OT YIAa NOCTPOEHHHA Mexa-
0 . HE3aMa. 3aBHIUeHHEe ITOFO

5 YIJa TIPMBOAHT K YB&nnue-
' g 1 KRN imio papsmepos 3Be}1;be]3 Me-
Puc. 24. Tpaduk A7a Bsidopa yrua mocrpoess  XAHH3MA U K CHIMKEHLIO wil-
MeEXaHHIMA IpHBOJA Kayalomeicsa MewmalnxkH CJ4 KayaHuy MeliadikKH, 3a-
NpH 3HANCHUHX YIia p: HHKEHHE — K BO3RACTAHKIC
P 1305 2 — 120°% 8 — 116°% ¢ — 100% § — 90°%  MOMEHTa Ha BaJly MElanKd
-8 7 =70 H YCHINT B 3BEHLAX Mexa-

HH3MA,

Ycuaus B 3BEHBAX MOYT OHTH YUTCHB € [OMOULBI0 K 03 & ¢ u-

LHefTa uepegravn CHI
p = Reos 0.0 L?? 0.5¢ Cos arc sin (cos .0'51')) qu)_ ,
Ising 1 4 (sin 0,5¢)cos
rie B — paguyc AVIH MeIaJKH B MECTe NPHAOKEHHNA HarpysKH;
| — Gasa KpuUBOINMIIHO-KODOMBICIOBOTO MeXaHusMa.

B nepeon npuOIMKeHHE Y TOJ TOCTP O @ HH A MOMKHO Ofpe-

fennTs W3 rpadura (puc. 24), Ha KOTOPOM JaHBl KpHBBEIE paBHBEIX
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sHaueHHH KOsQMHUHEHTa OTHONIEHHS YCKOpeHHH W Koadpunienta
nepeflaud CHI B 3aBHCUMOCTH OT OTHOWeR#A R/I, yriia noctpoeHns ¢
¥ MAKCHMaMbHOrO YFT4 DasMaxa Mealky 1.

MexannueckHe ycTpoiicTBa TSI NEpPEMEIIHBAHHA INIACTHUCCKHX
NHLLEEEIX IPOAYKTOB Pa3lensioTess Ha YCTPOHCTBA € BpAalLalOmiMiC
MellAaIKAMH H MEIANKaMH CO CHIOMHBIM ABHKEHUEeM. '

[lpr nMCNONL3OBAHKK YCTPOHCTE BTOPOTO THOA MPHMEHSHOTCH JO-
MacTHLIE MEIIANKH, A fIPH WCIOABb30BAHHH YCTPOHACTB IepBOro THIA —
WHeKoBble {BHHTOBBIE) € IPePLIBHCTOH BHKTOBOM MOBEPXHOCTHIO B BUAC .
JOMacTed HIH CO CIKPaAbHOH MOBEPXHOCTHIO.

Memanky €o CIOMHLIM RBHKEHHEM [PHMEHSIOTCS A 3aMeca
TECTa, BPAULAOIINECs MRATKA ~— A NepeMelnBalis CaMbIX PasHO-
06pasybIX MPOXYKTOR (MSCHOTO (hapiua ¢ APYIHMH TPOXYKTAMH, TEO-
pora ¢ ApyremE npojiykTamu). llnekosriMu Memankamu o6opya0BaHk
MepeMeLInBAIOIIAE YCTPOHCTBA TIEPUORKYCCKOrO W HEMPep bBUOrO ACH-
CTBHS,

llpy KOWCTPYHPOBAaHHH MCXaHWUECKHX YCTDOLCTB JUist nepeMe-
IHBANHA INACTHUCCKIX MHUICBHEX NPOAVKTOR OCHOBLIBANTCH HAa Ka-
KOM-THB0 H3BECTHOM NDOTOTHIIE MElaNoK.

Memangu H3TOTORJSAIOT M3 yraepoiuctoit crajsu mapxu Cr3,
Kopposuonpocroitkoit crann 0X21H5T (zonyckaiores Taxme 2X13,
4X13, OX17T, X14I'l4H3T u X18HI10T). Iponennepure Memaaku
(JINTHIE) BLIIOJHAIT U3 YIJEPOAKCTOH cTamy Mapku 20J] rpynmnet |
HJIH 13 KOPPOSHOHHOCTOHKOR cranu mapku 10X 18HITJT; anst xpenexa
HCIOMB3YIOT Tk 25, 35 H INOHOUHYK CTafdb.

§ 5. Pacwer GapaGana cenapatopa

B maweBo#i mpoMBIIIEHHOCTH MWHPOKO KCIIOAB3YIOT pasHoofpas-
Hoe ofopyloBaHWE ¢ GBICTPOBPAINAIGUUMACH NETATIMH 1 yaJaamu.
B uactroctH, Goabuwioe pacnpoctpaHerue B MOJOUNOMN TIPOMBILITEH-
HOCTH TIOTYUHJTH KHAKOCTHEIE WEHTPUGYIH-CEnapaTopLl AN Pazfiesie-
HUA HHAKMX cmecell (3MYJbCHA)} o HX IVIOTHOCTH.

JKHAKOCTHBIE WEeHTPU(YTH MPUMEHAOTCH TAKKE A7 KGHIEHTpH-
POBAHUA HAK OCBETIEHEA (OUMCTKE) CYCTIeH3HH, AMCIEPCHOM tbazon
KOTOPEIX ABJISOTCA TBEPALIE UACTHIE! € [VIOTHOCTBIO, OTANIAIOMLEHCS
S”TFHLIIIEIIOEEOCTH ,E[HCHGPCHOﬁ Cpefibl (3e€pHa KpaxMana, APOMiKH, uvd-

AKOBOM MyTW B IIMBHOM cycse W T. J.). PaGouum opranom
Ceaparopa apasercs OLICTPOBp AMLAIOIIMACS 6apabaH (potop). B Ba-
Pa6IEglIHe NPOUCXOJHT MPONECC pasfeseuus cMeced.

Mepﬂge"ngly 66apa6aHa PA3JIHYAIOT Cenaparopbl TapejabuaThie M Ka-
KOHH%(;KHapa aH TapeJbuaToro CenapaTtopa YKOMIIEKTOBAH NaKETOM
Mol X BCTaBOK (T4PEJIOK), KOTOPHE LelAT NOTOK oBpalaTsiBae-
Cenapﬂgxocm Ha napannefbdble TOHKUE CJCH: uﬁapaﬁaH KaMepHBIX
M POB uMeeT peGepHYIO BCTABKY (IPH OZHON KaMepe) HIH KOM-

KONLUCHTPHYHBIX HUAHHEAPHUECKHX BCTABOK, pasAefsONldX ero

06%e
e M Ba KOMbIEeBHe KaMeprt, 0 KOTOPHIM 06pafaThiBAEMAs KILKOCTD
PoTekaer NOCJAEN0OBATEABHO.
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Bapa6an cenapatopa Bpauwaercs ¢ Goibiuoil ckopocTsio. Bosmn-
KAIOUHE [PH 3TCM [HEHTPOGEKHBIE CHJB BLISLIBAIOT BRICOKHE Hanpsd-
MeHHS B MaTepHajie, U3 KOToporo on Harotonjed. HauGoaee BEICOKue
HAMpPAMEHHA BO3HAKAKT B Kopryce /, KPBINKe & U COENHHUTEILHOM

kKonbue potopa 2 (pue. 25).
HampameHHocTs MO LUEHTPOOEKHBIX CHA POTOPR XapakTeph-

3yi0T PaKTopoM pas3ifefeHHd
D = w?R/g,

rae © — yLJIOBas CKOPOCTh BpameHHs pOTopa; R — BHYTPEHHUH
pagiyc portopa;, g — yCKopenHe CBOOGOAHOTO NajpeHHs.

R

ar r

Puc. 25. Bapa- Puc, 26. Cxema k onpe- Puc, 27, Cxema K ompeje-
Gan cemapartopa  AeNEHHIO JaBdeHHa B 6a-  JIEHHIO  KOHCTPYKTHBUBIX
pabaxe cemapartopa 18paMeTpoB 5JeMeHToR Ga-

padaga cenaparopa

Uenr Gosbiie pagdyc B oco0eHHO YIVIOBas CKOPOCTh POTOpE, TeM
puire dakTop paspenesns. Ecrecrpenno, wro sHaueHus o H R 3a-
BHCAT OT KOHCTPYKTHBHEIX ocofenxocTell HeHTPH)YF M IIPOUHOCTH
MaTepyaa, H3 KOTOPOro U3TOTOBJIeH BapabaH.

Paspenmomyso cnoco0HOCT cenapatopa XapakTepHsyoT 1 H 1€ X-
COM TPOHM3BOAHTENbHOCTH (UPHBEACHHON MOBEpPX-

HOCTBIO QCAMEHHS)
: )l
¥, - ©F,

rie F — mjoulab IOBEPXHOCTH OCAKIEHHA.
Jlia cenmapaTtopoB, Gapabalbl KOTOPHIX CHaGMeHbl Tape]byaThIMH

BCTABKaMH 4, MHACKC INPOH3IBOANTENBHOCTH
_- b ~1
Y == 2nzhatr,,g

34eCh z — UMCJIO TAPEJOK B TaKere; fi -—-- BbICOTA TADENKH; fep ~—
cpeliee spaueHue paguyca Tapenkd (rop = 0,7rmax, TAE Fmax

HauGoMbIIKE pajAyC Tapenku}.
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[Ipy KOHCTPYHPOBAHHH GapaGanoB cTpemsrcs ACCTHTHYTL BO3-
MOKHO COABIIEX 3HAUCHUHA HUAEKCA NPONIROIHTENDHOCTH

OCHOBHBIM 31CMEHTOM GO/IBIIMHCTBA KORCTP YKIMil GapabaHoB ce-
yapaTopoB SIBNACTCA  UMAMHJpH1ecKas ofeuaiika (kopmyc) Ilpu
pacuere 00EYafiku Ha IPOUIOCTL CYHTAIOT, YTO OHA I-!&XO,H‘I/]T(",H rox
JeficTBHEM paIJ,HaJEbIIOﬁ HWHeDUHOHHOH HArpy3KH, BEI3BALHON Bpa-
UIeHHEM MAcC caMOd OGeualiki U KUAKOCTH, naxopasieiics s Gapabaite.’
He yunTHBAf KPAeBOro sQQeKTa B MECTAX CONPSIKEHHA KOpI‘IyCE;
¢ AHMIIEM H ADYPAMH S]EMEHTAMH, DACCUMTAEM €r0 HA MPOYHOCTH
npeHebperas REHCTBHSIMU CHJ TSIKECTH ’

ITycTs napymuelii pagdyc HMAHHAPHUECKOTO CJ0S JKHAKOCTH
paseH R, BuyTpenunit Ry, Buicota cnoa H (puc. 26). Ha saemenrap-
Hblit TOMYIMUIRBPUYECKHH Ca0fl dr, HaxoAswuiics Ha paccTogumy r
oT ocH GapabaHa u Bpamaionuiics BMecTe co peefi KHIKGCTRIO, feHl-
CTBYET S/EMEHTAPHAR pajuaNbHasi LEeHTpOGexHas cumia ,

dP = nrHp,0?r dr,

TAe (y — INIOTHOCTL KHJAKOCTH.
Otrocst dP K eAHHHIE TOBepXHOCTH 3AEMEHTAP HOTO NONYIHIH K-
APHHCCKOrO CAOS pamuyca r, MONYUMM 3JIEMEHTApPHOE ZaBJeHUE

dp = p, % dr.

Hurterpupysa sesyio uacrs noayueHsoro BEIpaxenns or 0 1o p
r

1 * H HI[K a

p = 0,50,0% (R* — R3).

YMHOKUB U pasgen
€711B NPaBYI» YacT Herp 2
Hoy Iy pasy Tb OCAEAHErO PaBeHCTBA Ha K2,

p = Osspmvijs
r . .
3,28 Y — JIHHEeRHas CKOPOCTb KHAKOCTH Ha paauyce R; ¢y — cTeneds
II%J]HQH[/IS! fapabana KULKOCTEIO,
Gﬂm{gbnmo P <1, vo mpu pacuere BapaBanon CenapaTopos npu-
Sapa HEO npunuManT ¢ = 1. JlaBienne xuAKOCTH Ha KOpITyC
e 6aHa MOKET JocTUraTh SoMibnx anavennit. Hanpuvep, B Gapaba-
aonbmnx MOJMIOYHBLX CCTIAPATOPOB OHO Apesbimaer 2 MIla.
I_IaHpH(}:;MOTpHM IWIHHAPHYECKYIO O0eualiky, xoria pajHaJbHEIM
s CHHEM MOXKHO mpeHeOpeus. OKPYKHOE HOpMAaThHOe Hamps-
or s O B OGeuaiixe CKNAJLIBACTCS W3 HAIpSIKEHHI, BO3HHEKAMOIIHX
JEHHS KUAKOCTH p M CHN HHEPIHH MacChl ofcyatiu,

_ R 2 : '

0= 0,500 - + pR® = 0, (R4 1), 8
Thne 8 "
Ae § TOMIKHA CTEHKH OGQHaHKI/I; { — IJIOTHOCTH MAaTepuana

oGeuafipy -
KH; 0y — mpousBefieHne JauHeiHOM CKOpPOCTH B KBaipaTe Ha

06 S .
. CYUAHKY; A — OTHOWIEHME ILIOTHOCTEH JKHAKOCTH M Ofe-
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HJis1 onpeaesIenus. MepHIMOHATBHOTO HaMpAXKEHN S HEOOXOAUMO
HaliTH ycuaue P, KOTOpoe BO3HHKaeT OT [aBjaeHHUs KUAKOCTH

Ha auulle 6Gapabana,
R
P = R' 0,50, 0% (r* — KY) 2nr dr =
Ry
— 0,250,021 (R? — R})* = 0,25m0,0*R*},

MepuaroHANBHOE HaNpsKeHue

5 P pxU?RY? .—*0‘ MbER._
mTAnRE 88 -

Buado, uto ¢; > 0, H, CJIEJIOBATSJABHO, O, == Oy
C yueToM TEnoTesnl HauboJapUIAX KacaTelbHbIX Hamp sXKeHUuR ToJ-
IMHHa CTeHKW obeuailky us ypaBseHus (9) pasHa

8§ — JMpRag
2 ([o] —gp)

ToJAUKEY KOHHUECKOH o6eualiku (KpHIlKH) Gapabada cenaparopa
(puc. 27) orpejegassor no GopMyne

R 2100
O =
2cosee (0] — 0y

¥

rre R — pajnuyc paciypeHHofft uwactu ofedalky; o — Yroda TOMY-

pacTBopa KOHHUeckoil ofeyaiku; P, — YCJOBHAA BEIWUHHA. .

Kounueckyw obedaliKy BBHIIOAHAIOT C NepeEMEeHHON  TOJIIHHON
CTEHKH, YMEHBINAWIEHCS N0 UHalpaBACHUIO K cyxenHcH yactu ofe-
JAUKMU. |

OTBercTBEHHOR AeTakbio OapabaHa cemapaTopa ABJAACTC KOABLO,
KOTOpOE COECAUHSIET KPBIMIKY M KOPIYC Gapabana. . CoelUHUTENHLHOE
KOJMBIO MpH 3aBHHUMBAHHM €ro K/IIOYOM I[PHKHMMAET € MOMOMIBIO
3aXBaTa KpHLIKY Gapafana K Kopnycy. 3axBaT HaxoAUuTCA IOA e
CTBHEM peaxliiy ONOPEL, cosfanmeficst npyu cbopke GapabaHa, 1 JaBJe-
HYSl JKHAKOCTH Ha Kpuky GapafaHa B BEPTUKAIbLHOM HANpaBAeHHI.
Peaxuus oropsl OOLIUHO COCTABIAET HE3HAUHTEILHYIO YaCTh OT CHJIM
NABACHAS KUAKOCTH Ha KPHILKY Gapafana, MO3TOMY €€ MOXKHO HE
YUHTLIBATD,

OceByio CHAY OT JaBJeHHs KHAKOCTH HA KPBILIKY ONpeAessaioT
no QgopMmyne |

P = 0,785p,0% (R%, — R,

rae R, —- pabounit’ pajuyc KpLUIIKH.
KoBCTpYKTUBHO NPHHAB HIMPUHY 3axBarta ¢ U 3aMEHHB pacrnpe-
NEJUTENBEYIO HATPY3KY COCDPENOTOYEHHOH, OIpENesioT TOJIIIHEY
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3aXBaTa . YcaoBre paboThl 3axBaTta 1a H3ruG B ceyeHUU J—] MOMKHO
sanHCaTh CJAEAYIOIIMM 00Opasom:
My Pe 0

TV TR gnrpe < e (10)

rae M, ~— nsrubaromni  MoMeHT; W — MOMEHT CONMpOTHBIEHHS;
Ryp — HapYKHBIE papuyc saxsara; (o], — fomyckaemoe Hanps-
skenwe npu uarude,

s ycnoBus (10) Tommuna saxpaTa

- V’ 3Pe
2nRkp [0]

3axsat MPOBEPSIOT Ha cpes no gopmyne

P

a =
27LR [T]I:}_) ’

rae It].,, — Aomyckaemoe HampsKeHue NOPH Cpese.

HapyKHBI Pafguyc KOJbIA ONPEAeNSIIOT M3 YCJAOBUS NPOUHOCTH
HA pacTdXeHHe MO0 ceqyeHuw 2—2

” F
1?}{:.;3‘ Vﬂj [G] _]‘"' Rp!

rie o] — nomyckaeMoe wanpsixeHue NpH pacTsixeHuu; R, — Ha-
PYXKHBIH pajMyCc pe3nOBl KOJAbIA. Y
Kpome Toro, B COELHHHTENBHOM KO/MbLE B PE3YAbTATE WEHTPO-
OexHO# cHILI, cO3/laBaeMolt MAcCOfl KOJIbIA, BO3HUKAIOT HAIIP SKEH A
B TAHIeHLMAJLHOM W DPaJHANbLHOM HANpaBaeHHAX. Haupsokenns
B paiuanbHOM HanpaBJAEHHM OUYEHb MaJibl, [MO3TOMY HX B pacuer
He NpHHEManT. HanpskeHHs B TaHreHIIHaIbHOM HAIIPABJACHHH OIpe-

CARIA0T 110 opMyJIe

0, = 0,20p0% [(3 4 p) RE + (1 — p) Rpl < [o],

TAe u — xosdpduanent ITyaccoHa.

S 6. PacueT W KOHGTPYHPOBANKE UIHEKOB

HOTII;HHpeOKHa (CFHEHHEEJI}JHHE'. BUHTHI) MHUPOKO HPUMEHSIOTCA B PAasjHy-
peccas ILH gCTpOHCTBaX. TPaHCIOpTepax, NHTaTeNdx, JO3aropax,
HHJ]HHILPHLIEC];{ b Kamxpce Taxoe ycTpoiicTBO mnpepctaBisger cobo#
ABA WIHek ] K(::-HH KOXKYX, BHYTpHU EEOToporo PACHOJIOKEHD! OJIUH UJH
0DopMIenHOE B}KYK HMEET IPHEMBBIH OYHKep H CTeiuanbHbIM 00pasoM
OcHoBN L BIXONHOE OTBepCTHE (MATDHIA, COTLIO, MYHAITYK).

KoMK THONT. AOCTOMHCTBAMM LIHEKOBBIX YCTPOHCTB SIBJSIKOTCA:

, HE3HAUYHUTeNbHAas CTOUMOCTh, VEOOCTBO pacCnoJIOXEHUd

MecT 39
Tpoy UPYBKH 1 pasrpys3kHd, IIPOCTOTA U3rOTOBJEHHS, yXoXa, pery-
KH 3arpysxu um BBIIDY3KH.
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[ITHeKH MOTYT BBIMOJAHATLCS KaK C HEIPEPHIBHOM BHHTOBOH MoO-
BepXHOCThI0 (puc. 28), TaK U C MPEPHIBHOMN.

BUHETOBLIE MOBEPXHOCTH [MMOJYYAIOTCA KAk CJej] OT JBHIKEHug
ofpasyiouielt (npsAMoi, KpHBOH) BOKPYr M BJOJNb HEKOTOPOH OCH.
BUHTOBASI JKHHHS, ONUHCHIBaeMasli Kako#-iubo Toukod oOpasymoieil
(IpOM3BOAANEH), HA3LIBAGTCS AUPEKTPUCON WJIH HaI‘IpuaBJIHHJHLEﬁ
BUETOBOH mnoBepxHocTH. (OceBod pasMep, COOTBETCTBYIOUIMH MMOABEMY
Npou3BOJisiiel TOUKH 33 ONHH MOJNHBIA 000POT, HA3LIBAETCS 11arom
BUHTOBOI JIMHHH. BHHTOBAas JIHHHS HA3BIBAETCS NMPaBUIbLHOH, €CaH

Puc. 28. Cxembl HIHEKOB ¢ BHHTOBOH NOBEPXHOCTBIO: @& -—— NPAMOH;
6 — Kocoli; 8, 2 — KpMBoil; 0 — ¢ mepeMeHHHIM LIaTOM; € — C Tepe-
MEHHEIM ZHAMETPOM

ofpasyiomas mepeMenlanach BOKPYT H BJOJb HEKOTOPO# OcH PaBHO-
MEpPHO € TOCTOSHHOM CKOPOCTHIO. -

Ecau passepHYTh NPABHABHYI BHHTOBYIO JHHHIO, COOTBETCTBY-
OILYI0 HADYXXIOMY UMJAMHAPY Auamerpom D wHeka (puc. 29) na
JJAHHe oJHOro wara H, Ha IJIOCKOCTL, TO MOJMYUUM IDSMOYTO/JAbHBIH
TpeyroJbHUK A BC ¢ 0CHOBAHHEM, PABHBIM JJINHE pHBBEpH}-”TQUfI OKPYXK-
HOCTH LuANHApa =D, ¥ BRICOTCH, PaBHOH wWAry BHHTOBOM JHHHI.
DTOT TPeyroJbHKK HA3LIBAETCS 1014 P O BB M. YToa @, COCTaBjeH:
Helfi pa3BepHYTHIMH BHHTOBOH JHHEeH ¥ OCHOBAHMEM NHJIMHIDA,
HasklBaeTcst YTJAOM HO0JbeéeMa BHHTOBOM JHHMUMU

M3 ombita paboThl MHOYHX IIHEKOBBIX YCTPOMCTB H3BECTHO, HTO
B peayJbTaTe ABYIKEHHS BHHTOBOH NMOBEPXHOCTH IIHEKa TPaHCIOPTH"

PYeMbIM MaTepHaJl JBHXXETCS He fapaf/esnbHO €10 OCH, 2 BUHTOOODa3HO.

C NepeMeHHCH CKOPOCThIO B OCEBOM K paiznalbHOM HanpaBJeHuAR
B 3aBHCHMOCTH OT DACCTOSHUS UACTHI, MaTepHaNa Jo OCH mHeka, OF
- KosdduuenTa TPeHUs W BeJUYMHB NPOTUBOZABACHIA.

JIBuxeHHe MaTtepuana O BHHTOBOH NOBEPXHOCTH LIHEKA MOH{HUI
VCJAOBHO TNpPeACTaBUTh KaK JABHXKEHME psja He CBs3aHHBIX MEKAY
coBOl OTAEABHBIX uaACTHL. [IpH MPUHATOM NONYINCHHH Kaxzaas Has
CTHILA MaTepHaJa ABHIKETCH 10 CBOEH BHHTOBOH JIMHHK nosep xHOCTH
mHexKa, pasBepTKa KOTOPOH €CTh FHIIOTEHY3a ILaroBoOro TpeyroJpHHES:
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THHEHHO, a 1O BHHT
B PesynbraTe Yero M NPOHCXOAUT
B oceBoMm mampasnenuu (A < H). Do
¢ NOMOmBIO KO3hppHUHEHTa
KOsdpodbunuuenra Ry BpalleHn
ARATHTHYeCKHE 3aBHCHMOCTY JIST KOTO
CMOTPEHHOH CxeMpl (puc. 29):

[1py OTCYTCTBHH TPEHUS MEXAY Pa3BEPHYTOH BHHTOBOM Jrunued A B
(DoBEPXHOCTBIO LIHEKA) ¥ JacTuel M TpaHciopTHpyeMore MaTepuaJa
noCHACAHSIS JBHKETCH [EPHeHANKYJSPHO 3TOH MOBEDPXHOCTH, BCe
ppeMs C HEH CONPHKACAACh O] AEHCIBHEM CHASI TPeHHS Fy Mexay
4yaCTHUEH M OCHOBHOM IUVIOCKOCTBIO (Pa3BEPTKA HMJIMHADPA-KOPIVCa).
[Tpn onsoM 000POTE NIHEKA YacTHUA MATEPHATa B OCEBOM HANDABIe-
HUM NPOXOAMT IYTh Ay = H cos® @ U 0KazbBaeTcs B TOuke M.

[Ipn MaMHYHM TPEHUS MEXAY uYacTdied u IIOBEPXHOCTBID INHEKA
(cuna Tpenus Fu) vactnua M GyieT nepememaTbest mof yriom Tpe-

o
M 8
M
o 2
< N
&7 ‘} ke Ye iy
s AlC, . 7d )
N 8¢ oo ]

Puc. 29. K onpenenennio napamerpos mmexa

U @ K Hopmanu C,M, BUHTOBOH JIHHHH H 3a OAxH 0GOPOT IIHeKa

OKaXeTcsi B Touke M,, Ipofiis B OCEBOM HampaBjeHuu NyTh

gy (cose) cos -
heH msqg“ D — H(cosa — fsina)cose,

The [ = tg ¢ — Kos(PUUHEHT TPeHHS YACTHLEL MaTepuala O BHH-
TOBYI0O NOBEPXHOCThL IIHEKa.

Ipu Bpamennu riueka yacTHib: MaTepuasa JABHKYTCH HE I AMO-

OBBLIM JIMHUSAM — BJIOJb M BOKPYT OCH IIHEKA,

YMEHBIIEHHE HX IepeMellleHus
YMEeHBIIEHHE MOMKHO VYYeCTh
Rp OTCTaBauug wuau
1acCTH I mMaTepHana,
PHIX BRITEKAIOT U3 paHee pac-

0e3 yuera cun TpEHH

H—# — |
b 1L a2y D —5 .
" 7 sin® o o =Ry
C yuetoM cuax TPpEHHUA
k —_ H——-h s .. - . HD“'—"S
o. % g —=sina + 0,5 sin 2¢ = -5 =R, .
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Feau dopMyeMBld HAH IPeCCyeMbIH MaTEPUA ABJSIETCS MIACTHITHO-
BO3KUM. H ofJganaer anresuefi, TO B KadecTBe KO3DPHIHUEHTA TPEeHUSH
6epercs Ko3(p@UIMEHT BHYTPEHHETO TPEHUS, ONpeResAeMblll U3 ycilo-
BRI CBA3YM UACTHIL MexJy coOCH NpH CABAre CROEB MaTepHasa.

TaxkuMm oGpasoM, ABHKEHHE YACTHIL TPOAYKTA B IIHEKOBOM YCTPOK-
CTBE MOKHO VUHTBIBATE KOOSO U UL UEHTOM NEPEMEMEHNy

E=1—k, . =cos*a — 0,5 sin 2a.

Tak Kax yripl HAKAOHA BHUHTOBLIX JIMHHI TPABUABHON HPSMOK
BUHTOBOI MOBEPXHOCTH MIHEKa u3MeHsiorca oT o D Ha nepudepny
10 90° B WEHTPE WHEKA, TO OCEBoe NepeMeriedne 4JacTHIL MaTepuana,
PACIOJIOKEHHEIX B paJualbHOM Halpasie-
HUHM, OV/IeT HEOMWMHAKOBEIM — OT A Ha IepH-
¢depun po 0 B MecTe, TM€ YTOMX [OLABEMA ByiH-
TOBOIl JMHHHK paBeH o, = (90° — @).

Jas TpaxTUYeCKHX pacyeroB  JAocCTa-
TOYHO NPHHUMATHL CpeHee apuMeTnyeckoe
3HAUEHHUE YIJIOB NOILBEMAa BUHTOBBIX JNHHHH
Ha nepudepuu op M Yy Baja @y LIHEKa,
T. €. o = 0,5 (ap 4 ag).

Yrasl nogbeMa BUHTOBBIX JIUEHHM DABHBL

H . oty
Gﬂﬂ:ar(‘,tgﬁ, Ed:drcg-};&".

Puc. 30, K BriGopy jpHa-

Merpa Balad LILeKd NMuametp d Bajia wWHEKa JOJIKEH OBITH

fopuie MpPpenpenpbHO pgoonyckKkae-
MOTO AHAMETDP a dyy, ONPEJASNTEMOro U3 ycaoBus (pHC. 30}

H
dnp :T tg ¢,

C y4eTOM U3/10KEHHOr0 M PO M3 BOAKHTEABHOCTH HNHC"
KOBOTO ycTpo¥icTBa Oyaer onpelefdTbCa NPOUBBEALCHICM
MOJE3HO 3ATONHEHHOTO OAHOIIATOBOTO MEXBHUTKOBOrO oGbeMa B Hpe-
Jenax IAOCKOro yivia B OAME pajual Ha YIVIOBYIO CKOPOCTE BPaUlts

HUg 1IHeKa, T. €.
T — 0,125 (D* — d?) (H — 8) kpyo, (11)

re § — TOJMIIHEA BHTKA IiHEKa B OCEBOM HAINDPABICHHH [0 HapyH:
HOMY AUWaMerpy; ¢ — MWIOTHOCTb MatepHana; p — KO3(QULCHT 38-
MOJHEHHS MEXBHATKOBOIO TNPOCTPAHCTBA; @ — YIVIOBAf CKOpOCTD

BpaluleHus IIHeKa.
[Ipu sagagHOfl NMPOH3BOAUTEILHOCTH YO YPABHCHHIO (11) MomxHO

ONpPEAeNHTh TIapaMeTPhi MIHEKA.

Ular BHHTOBOH JHHHM BhiGupaerca pasebiM (0,7 +0,8) D. [Ip4
MEHBIUINX 3HAUEHHSX INAra BHHTOBOH JHMHHHM BO3MOXKEH OTphB M-
Teplrajga OT BHYTDEHHEH MOBEPXHOCTH KOpIyca yeTpolicTBa H3-33
npeobaajganns Hajk Heli BHHTOBHIX MOBEPXHOCTEH HIHEKa, B pe3yJ/b:
Tate KOToporo Marepuan OyJAeT ToJMbKO Bpamarbesd (TIpoBOP A4 BATHCS)

BMECTE CO IIHEKOM.
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Jlnsa npeROTBPAIIEHHS NPOBOpPAYMBAHUS MaTeDHajAa Ha BHYTpeH-
geil MOBEPXHOCTH XOpnyca YCTPOHCTBA YCTaHABIHBAKT pebpa HAH
BLIMOJAHAIOT YrayOaeHns, pacnosjaras HX B NPOROABHOM HJAM BHHTO-
poM HanmpaBiexud, [lnomazn BHyTpeHHEH NUAMHAPHUCCKON noBEPX -
HOCTH KOPTyCa MIHEKOBOTO YCTPOHCTBA M ONHOH CTOPOHBI TIOBEpX-
HOCTH LTHEKOBOIO BATKA HA JJIMHE OJHOrO IUara nIHexa MOXKHO Ompe-
JEMHTh MO BEIDAXKEHHSIM: '

F,=nD(H — §);

, 1
P L L D 2L
«= g (DL — wdl -+ H*In — ),

rpe L U [ — DasBepTKH BUHTOBHIX JAHHUI, COOTBETCTBYIOIIYE JHA-
MeTpaM InHeKa d Bana. Mx oTHomenne |

. F Sin (l —{— &)
br— 2 — %
F Fy £OS o

JOMKHO JIeXKATh B npegenax 0 < kg < 1.
KpyTaumui MOMEHT NIHEKA MOXKET ObITh ONPEAENEH MO BHIPAKEHHIO

H3 12
M=% bk,

P 452

FAC p — OCEBOE LABJIEHHE MIHEKA, NEACTBYIOHIEE HA €AMHHIY [TOBEPX-
HOCTH; Ry — X03(pOUUMEHT, YYUTLIBAIOIKIA NPOCKAIL3MBAHHE MATE-
prajia OTHOCHTENLHO NMOBEPXHOCTY IIHEKA; Ry — KO3QDUILHEHT mepe-
KDBITHS, YUHTEIBAWOUIHH AKTHBHVYIO 4acTh NOCJAEIHEr0 BHTKA, CO3AA-
OMYI0 JaBJICHUE HEIOCPEACTBEHHO HA MaTepHaNn B MYHAINTYKE,

k, = cos ap + €os (ap + @) + (cos aup) cos (ag + @) |
2¢os ¢ ’

?Eh—uxoaq)(pmunem O0KOBOTO JaBJeHuss GopMyeMOro mMaTepuala, Ko-
PLIN  ODHEHATHPOBOYHO MOXKET OHTb NPHHAT pPABHBIM kg = | —

- 0,0039 (& + ¢); ky — KOIPPUUUEHT, VYHUTLIBAOIINH HIMEHeHHe
€BOT0 XaBJIEHHHA 1O 30HAM BUTKOB.

Bpaiﬁiiﬁiﬂiammﬂﬁ MOMCHT MaCChl MaTepuaga, yBIEKaeMoro BO
Vet BJI HHBIM BUTKOM IIHEKd, PaBEH CYMMe MOMEHTOR Cpe3aeMhIX
RO, TWIOCKOCTAX Cpe3a ero HHAHHAPUUECKOH IIOBEPXHOCTH

) Opliyca mHeKa B Npenesax ofHOTO BUTKA U B NEPIeHAuKYAIP-

HOY
- K OCH 1mHeKa NJIOCKOCTH CEYEHHSI 3a MOCAEAHHM BHTKOM (Ha
OAE OKOJIO MYHAINTYKA), T. €. |

My = 0,5knD?Ht, 4 0,1D%7,,

I

H?JZ Tia;‘HgieﬂeﬂbHoe HanpsKeHue ciBura IVIACTHYHOTO MaTepHasa

BEDX HocTy o E‘;PEJTHBG,ILaBJIeHHH B INIOCKOCTH IMAWHAPUYECKOH II0-

MaTeppana r? Hav Ty — NPeeNbHOe HANPSKEHHE CABATA MIACTHYHOLO

TP Hore C&ngHMHHOM NMPOTHBOAABIECHUN B IJIOCKOCTH IepIeHAUKY-
1 OKOJO MYHIIMTYyKA.
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TlpupaBuuBas yAEPKHBAOIIMA MOMEHT KPYTAIEMY MOMEHTY
IHEKa, HAX0AAT MAKCHMANLHOE AABJIEHUL Py, PA3BUBAEMOE IIHEKOM,
[Ipy oTCYTCTBUH HCYEPNEBIBAKOIUX JAHHBEIX O NPOAYKTE KPYTAIIHH

MOMEHT Ha BaJy IIHEKA U O0CeBOe YCHJHWE MOXKHO ONPENeNUTH 10 Bhi-
PaXEHHAM:

My, = 0,1318p 5 (D* — d) 1 ;S = 0,392n (D — d?) pray,

rne # — 4ucJo pabouyuX IHaroB LIHEKa.

3HafA KPYTALIUE MOMEHT Ha BaNy HIHEKA H OCEBOE YCHJINE, HAXOAST
COOTBETCTBYIOIUE UM HOPMaJsibHOE (Ha C:KaTHe) ¥ KacaTeJbHOoe Hamnp s-
KEHHs! Baja IIHCKA, a4 3aTeM W 3KBUBAJEHTHoe HaupaxeHue (no

| TEOPHKH HaAnDOJBUINX KacaTeJbHbIX Hamnps-

¥ H{EHHﬁ).

[TocnegHuit BUTOK IIHEKA, BBIXONSIIIULN
B [IPECCOBYIO KaMepy, HaAXOJUTCA TOoA Jei-
CTBHEM MaKCHMAaAbHOro JIaBJIeHHS. JTOT BU-
TOK CJAEAYET PACCUYHTHIBATL HA NPOYHOCTE.
C HeQoJIBWHM JONyIIelHeM OAMH BUTOK
MOXKHO VIIOJOOUTE KONBLLEBOH INAACTHHKE,
3aleMJIEHHOH 10 BHYTPEHHEMY KOHTYDY
B TeJse Bana mHekKa. B artoMm caAydae "Hau-
GoMbIUE H3rnbawIuii MOMEHT B  BUTKE
CTATbHOrO IIHEKa OyAerT Ha BHYTPECHHEM
Puc. 31. K onpemenemnio KOHTYPE TaKOH IUIACTHHKH

NapamMeTpoB  KOJAbHA—-3a- e N . .
FOTOBKH IUHEKA My = ng};‘o 1,9 U,?ﬁi ' J—Io,’z;:rﬂ 3,21na ’
¥ L '

rae q = D/d — oTHolIeHue JUAaMETPOB, KOTOPOE MPAKTHUECKH JCKAT
B npegenax or 1,8 1o 3. Hanbodapiee Hanpsakenue (OHO e H SKBH-
BajsenTHoe) 0 = —=6M,/6%

[HInexd MOTYT BEHEINOJHATHCA JUTEIMH, TOUEHBIMU, CBapHBIMH H
NasiHRIMH. B HHAUBHAVAABRHOM MPOU3BOACTBE dallle BCErOo IHHEKH
M3TOTOBJSIOTCS CBAPHLIMH, TDHYEM BHHTOBAS IOBEPXHOCTH (11epo)
IIHEKa COCTaBAdeTCS M3 OTACKBHBIX 3JI€MEeHTOB — BHIPE3aHHBIX H
BLICHYTBHIX PAa3OMKHYTBHIX KOJEILL.

Jns usroronjenus wHexka AuamerpoMm D ¢ 3ajaHHBIM JHaMeTPOM
Bana d ¥ maroM H HeoOXoAMMO HM3TOTOBHTH KOJAbIA C HAPYKHLIM
nHameTpoM Dy, BHYTPEHHHM JAHAMETPOM dg M YaCTh KAXKAOTO KOJbHA
Ha yrJe o, Buipesars (puc. 31). [llupuna xonspua |

b=0,5(D —d).

JLJHHBl YT KOABLA MOJKHO BHIPA3UTh COOTBETCTBEHHO TAK:
= 0,5 (2ﬂ —_— Exﬂ) dﬂ, L = O,S (Qﬂi —— OLD) DE}'

[Tocae TOro Kak KOJBNO BLICHYTO M YCTaHOBJAEHO Ha Ban, 3T4
AYTH 0GpasyioT BUKTOBLIE JMHHM: Ayra [ — Mo Baay AuamerpoM o
a nyra L — mo muaaHApy Anamerpom D. PaspepTKH BHHTOBHIX JHHAY
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(rur1oTeHy3bl LIATOBBIX TPEYTOJBHUKOB) MOXHO ONDEAESHTL 110 Bh-
pa}KeHHHM:

[ =V H T (@df, L—V H T @Dy

[MockONMPKY MIAPHHA BHHTOBOH NOBEPXHOCTH IUHEKA M IIHpHHA
KOJbi1a AOSHBl OBITh OAHHAKOBKIMH U PABHLIME D) — d = D
= 2b, TO, IOACTABIAS B 3T0 PABEHCTBO 3HaueHus d, u D
AYIOUX BBIPAKECHHH, IMOJYIHM

| B d{} —
p H3 HpERbl-

&y == 21 — (L — 1)/b.

[To yray @y ¥ usBecTHuM [ ¥ L ompegensiorcs AMaMe TPl KoJblia-
3ACOTOBKH.
JlnuHa [WHEKa, Ha KOTOPOR paspesanHoe, HO 663 BEIP€3a KOMABILO

obpasyer BHHTOBYIO IOBEPXHOCTH, MOXKET OBITH onpeneseHa 1o ¢op-
MYyJIe

h(f _ ‘ 2nh _
Ifsinap-—I/sin &y "

B sToM ciyyae gpyrue napamerpbl IIHEKd U KOJIBLA-33COTOBKY -

T OMPeRensioTCH 1o BBIDA2KEHHUSIM.

L'=H'[s:3ap: I" = H'/sin a;
D& ZLI/-TT; dﬂ ’:1;/{33.

Jluteparypa: -[12, 16, 22, 24, 40, 42, 44, 45].



TNABA TY

KOHCTPYKUHWOHHLIE MATEPHANK,
K UX HCNOJILZCBAHKE

§ 1. Mavepuansl ® ycnosus WX Bbibopa

K MerannaM H cIlaBaM, CONPHKACAKIEAMCA C [NHUIEBBIMH [DO-
AYKTavMH, TIPEAbABIAOTCS 0co0be TpeGoBanusl, CBA3ANHDIE C Nponec-
caMi KODDO3HH MeTaijioB. Koppo3noHlas CTOUKOCTH 3ABHCHT OT
pana dhakropob. MeTaJbl ¥ CTAABH, cTOfKHE B OJHHX CcPelax, MOTYT
OLITh COBEPIICHHO HeCTORKUMH B JPYTHX. B oanEx m Tex e Koppo-
SHOHHBIX YCJAOBHUSX (CPeAa, KOHNEHTpauusd, TeMueparypa) CKopocTh
KOPPO3HH MOMKET ObITh PA3HOH B 3aBUCAMOCTH, HAMPHMED, OT COCTOA-
HUA IOBEPXHOCTH METAJIA.

[IpCAYKTH KOPPO3HH, CMEIHBAACL C HMHIKEBHIMH TDOAYKTAMH,
NOHMKAIOT MX KA4eCTso, a MHOTAA ASIAICT WX COBCpIIELHO HenpH-
TOXHBIMY JUIs THTAHHA, TO3TOMY META/Ulbl ¥ CTIABS MallnH M annd-
pATOB NHIIEBHIX NPOM3BOACTB HE AOAHREL MOXBEPIATHCA KOPPO3HE
OT KOHTAKTa C MHIEBLIME NPOLYKTaMH JHOO CKOPOCTE KOPPPO3HH
JoMxHa ObiTh MUHMManeHO. Kpome TOro, MarumuHLl o annaparel
JONEKHEB JIEPKO OYHINATLCS OT OCTATKOB NPOAYKTOB H HE Paspymarnesd
ToZ BAESHUEM MOEuHmX cpects. He gomyckaercs, uToGbl MPOAYKTH
KOppo3nd ObIIK TOKCHYHBIMH H OKA3LIBAIN BAHAHUE Ha OpTaHonenTH-
yecKue CBOHCTBA IHINEBLIX MPOAYKTOB.

Jlerany, CONMPHKACAIOKECS € NHINEBBIMH NPOLAYKTAMU, KOTOP%’TQ
cofiepKaT PAsAUIEBE OPTaHUIeCKHE KHCAOTHL, LOJUKHLI GLITh I/ISIOE;
TOBJAEHLl H3 KOPPO3WOHHOCTOHKKX MAaTephanob. ObpadarTeiBaeMbl
IUIIEBEe NPOAYKTE HE JOJAXKHBI BCTYNATh B XHMHUECKHE peakuit
¢ MaTepHAJAMH, U3 KOTOPHIX BHINOMAHEHEl AeTanH. MaTepuansl neTaneH
1 Y3J0B He JOJKHB Da3pylWlaTbh BHTAMMHE!, MMEWOLLHECH B [HMIEBEE
MPOAYETAX. 7 o

B psaje ciyuaeB B ¢BA3H C TPYAHOCTBIO ORHOBREMEHHOTO BbIIIr .
HEHMsT nepevncaeinnx Tpebosanuii Ha AeTany HaHOCAT 3AMIHLIAIONLE
TOKPBITHS. e

Jl1a wmaroToBlenxs TexHoJoryyeckoro obopypopanud, a TaK e
Taphl AJA XPAHCHHS K [1EPEBO3KH NUIIEBLIX [IPOAYKTOR anMeHmOTBe_
CTaNb, UyryH, ATOMEARA H €T0 CIJABLI, MEIb K €€ CIJI4Bb, HepKa o
JOLHE U KHCAOTOCTORKHAE CTamu. B To ke BpeMs caefyer yaerd i
ocoboe BHHMaHHE mpobseMaM 2ameHbl CcTajieil ¢ BBICOKAM COILGWKH
HpeM HUKEIR CTAIAMH ¢ NOHUKEHHBIM COLEpxaHneM HHUKELA uan
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GesnuxenessiMi. Ha nectofikue, Ho JHemeBnie MaTepHanbl HAHOCHT
3alIMTHLIC MOKPBITHA (0A0BO, 3Manb). HeKoTopele AeTald MOKHO
H3roTOBJATE M3 TJIacTMace,

[TpeGuBanne neTajiell B KOPPO3HOHHO-aKTHBHOM TMHINEBOH cpepe
npd AGHCTBHM [EDCMEHHBIX HANPsKedl BEJeT X NOSBICHHIO KOPPO-
3HOHHO-YCTOHYHBHIK MOBPEKIEHHH, KOTOPhIE HAUAHAIOTCST C MOBEPX-
HOCTH JAeTanH M HAVT B OCHOBHOM MEMJY KPHCTAJIaMH MeTanga.
Ha fAHe MHKPOTPEIMH CO3JAI0TCA YCIOBHS, OJA4rONpHATCTBYIONIHE
YCKOPEHHOMY TPOTEKAHHIO KOPPO3HH, a dopMa MHUKPOTPEIIHH CTo-
cofiCTBYET KOHIGHTpANMH Hanpsikenui. CoBMeCTHOe AefiCTBUE TIKKAU-
uecKHX HANpsIXKeHHH M KOPPO3UU NPHBOJHT K CHUKEHHIO YCTALOCTHOR
MPOYHOCTH TI0 CPABHEHHIO € MPOUHOCTBIO NpU padoTe B BOZLYHIHON
cpede.

JleTanH HEKOTOPEIX MAIIHH H allapaToB, [Je NMPOH3BOIHTCS Tern-
goBasg oOpaboTka NHINEBHX IPOAYKTOB, PafoTaidT B YCAOBHAX [O-
BHIIIIEHHBIX TEMIIEpaTyp. ITH YCJAOBUA BLI3BIBAIOT H3MEHEHHE MeXa-
HHYECKHX CBOHCTB MaTepHana. Y NerHPOBAHHLIX H YIAEPOJHCTHIX
cradefi ¢ pOCTOM TEMNCPATYPH HAOMNIOAAETCS PE3KOe MafeHHe Nnpeaena
BEIHOCTHBOCTH NPU TeMmpepatypax okodo 400° C. ¥ xaponpoumsix
cranefl coaj mpefiena BeIHOCHAHBOCTH HAYHHAETCH TIPH TEMIEpaType
600-—-700° C. Harpen gcraneil conpoBoAACTCE H3MEBEHHEM peaena
OPOYHOCTH M Tnpejena TeKyweCTH. ¥ JeTajned, HU3FOTOBJAEHHRIX U3
cranell U 4yTyHoB, paboTaliuX NPH CTATHUECKHX HATDY3KAX H TEM-
nepatype csriate 300° C, BOIHMKAET ABACHHE NOA3YUECTH. ¥ HEKOTO-
PHX METalNoB (aJIOMUHHHE, AOPANIOMHHUH) ¥ NOAHMEPHBIX MaTepHa-
JoB 3T0 Habamwiaercs gaxe npH temnepartype 20° C.

MsHoc jeTasell MallHH NHIIEBBIX NPOW3BOJACTB NMPHBOAKT K HADY-
IEHHH) TPABKABHOCTH BBHIIOAHEHHS paBounMH OpraHaMH 3aJaHHEX
TEXHOJIOTHYECKKX Onepaunft,” K pacCcTpoficTBY paboTel HCIOJHUTEb-
HBIX MEXAHM3IMOB, YBEIHUEHHIO 1OYMa W yjaapoB. HMaHoc pexyuiux
pafouux opraHoB, HANPUMED, NPUBOAMT K NMOBLINEHHIO YCHAMI pesa-
HUA U, KaK CReACTENE, BH3RIBACT YBOJAWUEHHE HATP Y3KH 1ia ALTANH, UTO
TPHBOAHT UX K OLICTPOMY H3HOCY. B KUHeMATHUECKHX HAPAX VBEIHYH~
BAOTCH 3430Dbl, 4T0, B CBOK OUEPEAh, NMPHBOAUT K VXYALICHHIG A4~
MHMECKHX NapaMeTPOB MAIUMEH (yBeAWUHBacTcHd BuOpauus).

Crane u uyryn ofjajaloT SHAUKTEABHOH MeXAHHUeCKOH CTofl-
KOCTbi0, GOABLION TEMAONPOBOAHOCTLIO, MANOH TEILMIOEMKOCTBID, AE-
WLeBL:, AOCTYNHB. B OHINEeBOM MaIBHOCTPOSHHM MIMPOKC HCMOAL3VIOT
¥rilepoaucToe cTadau,

Otkpursie anmapath, paSoraomme npk atMochepHOM IABACHHAH,
H3rotopasior s cranu Cr0; annaparol, HCHLITEBAOIAE PE3KHE KoJle-
aHus TemMmeparTyphel, 4 TAKKE AETanH, MOABEpraloliHecs ACHCTBUIC
Tonounbix razos, — uz cranu Cr2; amnapath, paGoTawlixe Ioj JaB-
ACHHeM Bhie aTMocdepHoTO, — n3 cTamy CT3; Baiul Memanok, Ga-
IT);z;thx nenTpugyr — 13 cragd Cr4; nponennepHele Mewmanky (au-
KOMH‘ H3 crand 2001 0 1. . Jlats H3rOTOB/ICHUS KOJCHUATEIX BaJOB
M, peccopos n IJ,E:uHTpII(by[‘ W IPYTHX feTasei, padoTalomix B Cpeiax

H XHMHYeCKOH axTUBHOCTH, NPUMEHTIOT KAYECTBEHHYIO Yyrje-

93




POAMCTYIO CTa/b, 06AAAAIOILYIO OBBILEHHO[ MpounocTsio. st uaro-
TOB/IEHHS PEXYIMX padounx OPraHoB (idjl ¥ HOmKell) HCROABSYIOT
crenuajgbHble cramu: Y7A—Y10A; HIXI15; 4X13.

UyryH 7o CPABHEHHIO CO CTaNLio o6gagaeT Godbllell XHMHue-
CKON CTORKOCTBIO H BLICOKHME AHTEHELIMH KauecTBami. M3 uyrvua
BBINOJIAIOT (ACOHHBIE AETANH MANIMH H ANnapaToB (HArHETAaTedbHEe
IUCKH HACOCOB, TTHEKH, paMpl GUABTP-IIpeccoB, TpyOL U MX Coeauie-
nus). Hepocrarkamy 1yryda apISioTea XPynKOCTh H MANAsS 110 CPABHe-
HHIO CO CTAbI0 npouHocTs. UyryH cinabo npoTHBOCTOUT BO3ACHCTBUIO
BBHICOKHX TemneparTyp. Ero Hemp3s DPUMEHSTH AN H3TOTOBACHHS
annaparypsi, paborallefl o AaBJieHKeM Boasme 0,6 MIla, a Takxke
AN HATOTOBIEHHA aBTOKNABOB, 00OTPEBAEMBIX TOICUHBIMH Ia3aMd,
Jlst M3TOTOBJIEHMA TOMOK, uacTefl OapabaHHBIX CYIIMIOK H ADPYTHX
Aetaned, pafoTaOUWIMX HPH BBHICOKHX TeMIEpaTypax, HCIoAb3yIoTCes
 XPOMHCTHIE YYTYHEBL

YriepoucTas CTalb # UyIYH H3-33 HW3KOH KOPPO3HOHHOH CTOH-
KOCTH He NPUMEeHI0TCs (€3 3an(MTHOTO MOKPHITHS LT H3TOTOBJICHHS
fetanefi ¥ y3J0B MAilMH, CONPHKACAOUIHXCA ¢ ArpecCHBHLIMK THILe-
BLIMH BEIIECTBAMY. B KadecTse 34MMTHOIO MNOKPHLITHs Hanbonbiee
PACIIPOCTPAHEHHE JIONYUHIK OJIOBO (JIVIKEHHE) H HMailb (5Maluposa-
nue). B uacThocTH, JyKeHast IHCTOBAs CTanb — Oeas KeeTs — H3ro-
TOBASETCS NYTeM JBYCTOPOHEEro MOKPHITHA JMCTOBOH CTANH CJOEM
ONOBA BHICILETO COPTA — TAK HA3EBAGMOCO MAIEBOrO OJ0BA MapxH
O-1. Beaas ecTh HpUMEEACTCH TIABEEIM 00pa30oM sl H3TOTOBAEHKS
KOHCEPBHOH Taphl IOJ MOJOYHLIE IMPOXYKTHL _

HaxXo[uT MMPOKae TPHMEHENHe W 5 MaJiHpP OB a HH e, IMalb
upecTaBjiseT cofoi ciiaB U3 [OJIeBOro IGNaTa, HeCcKa, OypH, CONEL,
KPeoJnTa W APYrHX KOMIOHERHTOB. JMailh CTOHKA B OPTaHHHECKHX
H MEHepanbEHX KHCJA0TaxX U ofaafaeT BHICOKHMH CaHHTaPHO-THIHEHH-
yecKIMH cBoltcTBamd. (JCHOBHBIMH JIOCTOMHCTBAMH #MATHpPOBAHbIX
H3JeNnil SBJMI0TCA BLICOKAS KOPPO3HOHHASI CTOAKOCTL MOYTH KO BCEM
THLLEBBIM IIPOAYKTAM H HeJedHUHTHOCTh MPHMEHASMBIX MaTepHAOB
(sManedt). IManHpoBaHKe K3JSTHS HMeeT ¥ HeflocTaTKy. [Tof BIusHHeM
TEePMHUECKOrG BOSAEHCTBUS, MECTHOFO NeperpeBa, yiapa UAM Hasle-
HHS 9Malib MOJKET DACTPECKHBATHCS H JAazKe CKanmBaTscs. [lomananne
HHUTOKHOTO KOJHUeCTBa CTeKIOBHAHOHK 5MaNM B NHUWIEBON TMPOAYXT
JENAET ero HenpyUroAHsM K yrotpefaenu. [osroMy He pexoMeriyerct
oforpeBaTh SMafAHpPOBAHHLIE aTnapathl NPsMEIM OrHeM H cpasy my-
CKaTh Tap noj NoJTHEIM pafoudM JdBreHHeM B HX MapoBLIC pydamKu;
He clefyer Tak#e HanuBaTb B HUX XOJMOLAHYIO BCGAY (xxkmAKOCTE} A0
IIOJIHOT0  OCTHIBAHHMS annapata.

Craiy, o0/1agatone CTOHKOCTEIO HPOTHE atTMochepHOR Koppo3HH,
HasLBaOTCH HEepPIKaB el MK, a crald, obiaiawmye Bbl-
COKOfl CONMPOTHBAAGMOCTLIO KOPPO3HH B YCJAOBHAX JEACTBHA pastuds
HEX ArPECCHBHBIX MHIEBHX TPOLYKTOB, — KM CAOTOCTOH”
KB M H. BceoHY B oCHOBHOM #BJSIOTCH CINIABAME CHCTEM e300
XPOM, JKee30—XPOM—HUKeNb W CTIaBaMi 3THX KE CHCTEM, aonoea-
HUTEJMLHO JErHPOBAHHBIMH APYTMMH 3JeMEHTaMH, BBOXMMEIMH A

94

[IOBLILIEHHS KOPPO3HOHHON CTOHKOCTH M YAVUINEHHS TeXHOAOoTHYe-
CKHX, MEX2EHUeCKHX W (H3HYeCKHX CBOHCTB, TakuMu ajgeMmeHTaMu
MOTYT OBITh THTAH, HUOGHH, MONKGIEH, BONB(DpAM, MEB H JIp. Hanpu-
mep, crans 1X18HOT copepsur or 0,1% yraepoga, 18% xpoMa
9% nukens, tutam; crajie X18HI2M3T comepxur 18% xpoma’
12% uuxensn, 3% wmorubneda H THTaH. < ,

Cnnasel 2Ke/1€3a ¢ XPOMOM ABJSAIOTCH OCHOBOH BCEX HePIKARCIOMIHX
H KUCJOTOCTORKHX cTaneil. D1H CTann obrajaloT BEICOKOR IPOUHOCTRED
B COYCTAHUH C BfISKOCTBIO, XOPOmO 06paGaTHBAOTCA pE3aRHEM H
papredpen. CBADHBAEMOCTL cTalu ¢ COLep)KAHWEM YIVIepofa .o
0,2% yRoBAETBOPHTeNbHAS. OAHAKO IPH yIapax Mo cBapHOMY coeu-
HEeHHi) B HEM MOryT o0pasoBEIBATLCSI TPENIMHBL W Ha}Lperbx - Je-
GeKTbl, KOTOPbIE HEBO3MOMKHO MCIIPABUTE.

CryiaBbl ENe32 C XPOMOM Y HUKeJeM 06JafaloT BLICOKHMH IJd-
CTHUCCKHMU CBOHCTBAMH B XOJOJAHOM H TOPSUEM COCTOSIHHH, XOPOLIEH
_CBADHBAEMOCTBIO BCEMH BHIAMI CBADKH M BEICOKHMH MEXaHHYCCKHMHU
cBoicTBaMM. bBraroxaps BeeseHuio HHKens pacmupsercs ofnacTb
npuMEHEHHS 3TOH CTAIH KaK KHCIOTOCTOHKON, TAK Kaxk HHKeJDb
cnocofeTByeT o0pasoBanuio oJHo(paszHof aycTeHUTHON CTPYKTYPHL

Ofopyaosaitie n3 ctaqu X 18HIOT npumensmior B NPOM3BOACTEE
KRpaxmana (U:{yxypy:a}ioro U KapToeJbHOIO), NHINEBHIX KHCAOT (BHH-
HOKaMeHHOH, JIHMOHIOR), NHIEBOro NeKTuHa u ap.

Becema NepenexTHBHBIM B arpeccHBHBIX  NHINEBMIX  CPEAAX
ABNACTCA NDUMCHEHHE THTAaHA ¥ ero cmiasoB BTI-0, BT5H-1
OT4 u ap., o6aafa0HX KOMIIEKCOM BamIBIX Mexaluueckux qu:
3UKO-XHMHUYECKHL CBOHCTB. TIMOTHOCTH THTAHOBLIX CITABOB npubau-
SHTEILHO PaBHa 4500 xr/m®, Mopymh HOpMambHOR ynpyroctd 12 X
X 10*Mlla, npexen npounocru 1050 MIla. AHTHKOppO3UOHHAH CTOl -
KOCTs TiTata B psjie IMINEBEIX CPER B HECKONbKO COT paz BhIULE, UeM
CTOHKOCTL TAKHX BBICOKOMErHPOBAHHBIX cTatefl, xax XI18HI0T m
X21H5T. ’

Vi3 tatana u ero cnnaBos M3rOTOBASIOT HACOCH, 3aMOPHYK apMa-
Typry, TpYGOTpOBOAK, POTOPH HEHTPHDYT U CENIRPATOPOB, COOPHHKH
]éoqr?hé B;}[{pOHE&BOl{CTBE MATOKH, THIOKO3b, KYKYPY3HOTO H KapTOheab-
ﬁOBepxgoc iaﬁﬂgf Hoas JAILUTEl MCTAJIHIECKHX H HKee300eTOHHBIX
N BO3ACHCTBUS ATPECCHBHBIX NHIIEBLIX BOIIECTE MOMKET
o OIL30BAHO aHTHKOPPO3HOHHOE 3AMKTHOR NOKPHITHE Ha OCHOBE .

AHOREIX TIOPOIIKOB,

SOB;I;}L?;};-%JETFHEH H3 THTAHOBOIO NOPOUIKA MOTYT OHITE HCNOdb-
ety PALHI DASTHIHBIX APECCHBHBIX HKHIKHX IPOLYKTOB,
o ecT gemeOBim METAANOKEDAMUKH B JAHHOM Cayuae 3a-
B f:e['*KBoI:iCOKOH KOPPOSHOHHO CTORKOCTH, MPOUHOCTH, Ges-
" I)QI‘EI-{E‘p,}{ TH, per’yﬂnpyeMou nopucroctd (Ao 2—3 mMxwm)
PEPYCMOCTH TIPOCTHIM [POTHEOTOKOM,
Temoﬁpigglg V;H H i OTIHYaeTCs Majolt yReTBHON Maccoll, BricoKoil
Nonon o 1% 0CThio, Xopouwel o6pabaTslBaeMoCThIO J4BMCHEEM B XO-
S DAYEM COCTOAHHAX, CPABHUTENLHO HH3KMMH Mexaluue-
JHTCHHRIMA CBOHCTBaMU. IIpM MyHHMamnHOM cofepskaHuu
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IPHMECEH B €ro COCTABE H IPH IWIAAKOH MOJHPOBANHOH IOBEPXHOCTH
KOPPO3UOHHAS CTORKOCTE AMIOMHHES BHICOKASA. OTOAOKEHHEH alioMi-
HHHl MEHLINE TOABEPTAETCH KOPPO3HH, UEM NDOKATAHHEIN.

IIpoAyKTH KOPPO3HH ARIOMUENS HE TOKCHUHE, IOSTOMY CH HaXOAUT
NPUMEHEHHE B MACOMOJOUHOA U NHIEBOH NPOMEITLUIEHHOCTIX. 3 Herg
H3TOTOBISIOT COCY/ILI, BAPOUHBIE KOTAL, MIATH, HHBEHTaphb, (OJbLLy
H Ja¥e KOHCepBHble OAHKH.

AnoMuHKEEeBHE COJAaBbB JAMATCH HA JIBe OCHOBHEE
TPYIIBL CHNABE, 00pabaTHBAEMSIE NABJICHHEM, H JHTeHHLIE CIUIABL
Ans daconiex oTauBog. HauGosbiiee pacmpocTpaHeHHE B 1DOMEHI-
JICHHOCTH Jsl 06paloTki AaBAeHHeM IOJIYYHA JOopalIOMHHHE (Cliaak
AMIOMMEHT ¢ MEALIO, MATHKEM H Mapraiuem) 6;1arofapd MaioH vienas-
HOM Macce W BHICOKMM MEXAHHUECKHM H TEXHOJOFHUECKHM CBOHCTBawM,
OnHaxo KOPDO3HOHHAR CTONKOCTD AIOPANIOMIHUA HU3Kasd. B mumesom
MAIUMHOCTPOEHHH JIOPA/IOMHHNE HAXOIUT OFpaHUUEHHOE IPHMEHRR e
U3-3a COJAEP:KAHUS B HeM MelH.

JAns W3roToBAeHHA fHeTamed Moj0K000padaThBAIOMIMX MAaligH
(annapaToB) paspernaercs NPEMEHATh JOP aJqIOMHHHE A Mapox
Ad-1 » O-1T. Jlna raperox cenapaTopoB paspeliaercs NPHMEHHTL
JAUCTHL 3 Mopamomunns JI-16A.

Xopomumu  csofictBamMu  061ARAIOT  AMIOMHHHEBO-MAPTaHUEBEH
cnnas AMu K anmoMmMuuHeBc-MarHgeBnie cniaaskl AMr n AMr-3. Omg
HMEIT XOPOIIYI0 JACTHHHOCTL, CPefHIDI0 HPOYHOCTL, XOPOlI0 CBa-
pHUBAlOTCA ¥ IaBHOE (B OTAHYHE OT NI0PAJIOMHENS) 00s1a3a10T BEICOKON
KOPPO3UOHHOH CTOMKOCTBIO M HEe TPelylorT A YHPOUHEHHS TepMuye-
crol  00paBoTKH.

B nmHumerpoM MAIIHHOCTPOEHHM JJIA HW3TOTOBJEGHHA JMTHX AeTanei
IPHMEHAT CHJIYMHH — CIJIaB afIOMHHHSA ¢ KpemuueM. CHJ Yy M H H
ofnajaer mManoll yJAedbHOH MAaccoH, XODOUIMMH JHTeHHBIMH CBOI-
CTBaMH H XOpOIIEH KOPPO3HOHHOR CTORKOCTEIO.

Me b HMeET BBICOKYIO TelJIONPOBOAHOCTh, Xopowo obpabatsl-
BAETCA JABJEHHEM B TOPAYEM H XOJOJHOM COCTOSHHH H 00Jajaer
BRICOKOH KOPPO3HOHKON CTORKOCTRIY TIPH KOHTAKTE C PAJIOM 1IHILEBRIX
npoayKToB. OfHAKO OHA COBEDIICHHO HENPUTOJHA NPH U3TOTOBJIEHHK
oBopyAOBAHUS AAS XPAHEHHS MOJOKA U MOJOUYHHX HOPOJYKRTOB. Megb
OTPHLATEJNRHO BJAMAET Ha BuUTaMHH C, KOTOpHIH OBICTPO CaMOOKHC-
JSAETCH J4XKe TPH HE3HAUHTETLHOM KOJUUECTBE METU.

Bnarogaps BnicOKOl XKOPPO3HOHHOHM CTOHKOCTH IPH KOHTAKTE
¢ MHOTMMH TIHIIEBLIMH HPOAVKTAMH, XOPOLIHM TEXHOJOTHUECKHM
CBOUCTBAM M BBRICOKOH TEIUIOIPOBOJAHOCTH MEAbL H JYKeHad MeJb B BHAL
JHCTOB, TPYG M JEHT HALM IIHPOKOoe IPHMEHEHHE B NIHILEEOM MALIH-
HOCTPOEHHH MJIST HM3TOTOBJIEHHS BAPOUHBIX KOTJIOB, HCIapuTenreH,
LeperosHniXx KyOop, 3MEeBHKOB M T. I

TIpuMeHAIOTCS TaKKe H CIaBbl MeAn ¢ OMOBOM  (0JOBAHHBIE
OpoH3bl), € aMOMHHUEM - (aJioMHUHHeBHle OpOH3BI), ¢ KpemHHeM
(kpemuucrele Oponsul). OHu  sBafioTes  Haudondee  pacipocTpa-
HE{HBIMH CIL1aBaMU JJAS H3FOTOBJAEHHA JMHUTBIX Jeraqael nuIleBhlX
MalLHH. '
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[TnactTMacch OPHUMEHSIOTCH B KauYecTRe KOHCTPYRKUHOHHBIX
MaTepHAJIOB VA H3FOTOBJEHWs DasiMHUHBIX feTaleil H y3a08 ofopy-
AosaHud IHIIEBLIX APOMSBOACTB, & TakXKe B BHAC AHTHKOPPO-
3HOHHBIX 1 AHTHQPHKUHOHHBIX IOKPHITHE, [IEHOK, YNAKOBOUHOH
Tapel H T, [.

OcoGeHHO 3(DpEKTUBHO NPHMEHEHHE IIACTMACC B MAlNHHAX )5}
annapatax, paboTAOWKX C XHMHUECKH arpecCHBHBIMU IDOLYKTAMHA
¥ BeulecTBaMH. VX BLICOKas XHMWYECKas CTORKOCTh OGecreudpaet
HAAEKHOCTL H JIOJITOBEUHOCTH PaGOTBl TEXHOMOTHUECKOTO 060 yAoBa-
#us. HeobGxoanmo, onnako, 4tofbl MAACTMACCH He COMIEPIKANH BpeJ-
HEIX JUTA 3[0DOBBST UEJIOBEKA MPUMECell, H3MEHMIOWHX BKYC HJAH
sandx IMIIEBHIX NPORYKTOB, HE PAcTROPAMNHCh B NPOJYKTAX M He
BCTYNAJMA C HuMH B peakuuio. IlpuMeHeHHe NIacTMace BOSMOIKHO
TOIBKO C PASPEINENHHS OpraHoB I'0Cy1apCTBEeHHOrO CAHHTAPHOrO HAg-
aopa.

§ 2. Guixenne pacXofa KOHCTPYKIMHOHHBIX marepHanoB

CHHMEHHE DPACX0Ad KOHCTPYKUHMOHHEIX MATePHAMOB O3Hauaer
CHHMKEHHE MACCHL MallHHbi, METAJNJIOEMKOCTH H CTOHMOCTH H31OTOR-
JEeHNA,

HauGonpiine BOSMOMHOCTH SKOHOMUH METANIA 387OMEHD B CHE-
KEHHH MACCHL HBJICIHH MACCOBOTO BLIMYCKa. DT0, OJHAKO, HE OCEO-
GOXAaeT KOHCTPYKTOPA OT HEOOXOLHMOCTH JOBHBATBHCS CHHIKOHMsI
MACCLl MAILLMHDL €AHHAYHOIO W MAJIOFO BEITYCKA, AOCKOABKY CYMMap-
HEIH HX BLITYCK COCTABJIAET 3HAUMTENLHYIO AO0JI0 BCEH MAllHHOCTPOH-
TeNbHOH [POAYKUHMH. CPABHHTEISHBIE XAPAKTEPHCTHKH MAIINH QM-
HAKOBOTO  HASHAYEHHMST OUEHHBAIOT 1OKA3aTeNleM VAedb H O I
MaCCRH, NPEACTABATIOMUM COO0A YACTHOE OT JIeNeHHA MacChl Ma-
HHHLT Ha OCHOBHOR Napamerp Mauluiinl. JTOT 0KA3aTeldb VIHTHBaeT
CTENCHb IPUMEHEHHA JIETKUX CIABOB M HEMETANJIHYECKHX MaTe-
puanos. .

lowgmna «raccar W «METANAOEMKOCT by He paBHo-
SHauHBl. ECaH, Hanpumep, ABe OIHHAKOBBIE MalliHbLI HSIOTOBJIEHLL
OAHA TIpEUMYLIECTBERHO H3 CTAJNM H YYTYHA, a APYrad — U3 Jerknx
CIIABOB, TO, OYEBMAHO, Macca BTOPOH MAlUMHBI MEHDIIE MACCH] 1ep-
BOH NpUG/IH3HTEBHO BO CTOMBKO a3, BO CKOSBKO IAOTHOCTS TSKEN X
MaTepyanop OoMbINe INOTHOCTH JIETKHX (B JAHHOM crydae npubay-
SHTeNbHO B ABA pasa). MeTaanoemkocrs ixe, paccMaTpHBaeMas Kak
KOMHYECTBO  BJOKEHHOIO B MAWKHY MeTanaa, ¥ HHX OJuHa-

"KOBag,

Ec.nun META/NNOCMKOCTE PACCMATPUBATE KaK O0BEM METaLIMYECKHX
ACTanei, cocTaBAAOMIMX MAIIMHY, TO Hapsiy C yASAbHOH MAacco
MOMET GBITh BBejEH MOKA3ATENb YA€JdAbHasd MeTaxJdoemMm-
KO cTp (yrensuui o6bem) Kak gacTHoe or JdeleHus ofybeMa MeTaRAy-
SECKHX AeTayied Ha OCHOBHOM NAPAMETP MallHHBI, =TOT NOKA3aTe/hb

YIET XapaKTepH30BaTh PaUHOHATLHOCTE CXEMBI MallMHbL W COBep-

HIereTBo dopm JeTadtell HE3ABHCHMO OT YAS/NBHOH MacCHl HCMOb30BAH-
HEIX martepuanos.

4 c. B. Xapaamos ] 7



Taxk KaK MAallWHLL 0OBIYHO H3TOTORJSIOT H3 METAMJ0B C pHB.HHLIHO[:I
yAEJBHOR Maccol, To B oflleM cJyyae TOKasaTelb YASAbHOH MeTaj-
NAOEMKOCTH HMEET BHA

0=V _ DM XM
7= P

H ’

+ _|_ EMH> 1
T1 2 Tn

rae V — ofbeM MeTaJJIHYecKHX aetanei; £ M,, E My, ..., 2 M, —
cyMMapHble MAcCEl JieTaniell, M3TrOTOBJEHHBIX COOTBETCTBEHHO H3 Ma-
TEPHANOB DNIOTHOCTBIO Y1, Yay ..., Y} /4 — OCHOBHOMH Mapamerp ma-
WHKH (06paTHY BeanuuHy [1/V MOMKHO HazRaTh KO3(DHLUHEHTOM
HCIIONB30BaHua 00bemMa).

Puc. 32. HanpsiKenas B UHAHHIDHUECKHX CEUEHHSX

YMelblIeHHA MACCHL € [apadyieabib CHHKEHHEM MeTALIOEMKOCTH
KOOGHMBRIOTCS MPpHJAAIMEM [eTaldM pPALHOHAJBHBIX Ccedenuid u Qopu,
1eJnecoo0pA3HEM  MCIOJAB30BAHMEM NPOUHOCTH MaTepHatoB, [pHMeE-
HeHHeM NPOYHBIX MaTepPHa/0B, PALMOHAIBHEIX KOHCTPYKTHBHEIX CXeM,
yCTpaHeHyeM H3JTHIIHHX 331UacoB TPOYHOCTH, 3aMEHOH MeTa/lIOoB
HEMETAJIHUCCKHMH MATepHALaMY,

MakcuMa/abHOIO CHHZKEHES MACCH MOXKHO JOGHTLCA INpHAAHHEM
ZeralgM N ONHOH paBHOMpOYHOCTH. Haieaspuwii cay-
yall, KOr/Ja HANPSKEHHS B KAXKAOM CeYeHHH JeTANH [0 e NPOHOALHOH
OCH B B KAXA0H TOYKE 3TOrO CCUEHUS OXHHAKOBLIE, BOSMOMKEN TOJLKO
IPH HEKOTOPBLIX BHIAX HATPYMKEHHSE — HATPY3KY BOCNPHHHMACT BCE
ceyenke JeTadd (pacTsKeHHe—CiKaTHe, OTYACTH CPe3) Npu OTCYTCTBHA
PE3KHUX KOHICHTPATOPOB HANPIKEHHH.

Hanps:kennss B MACCHBHOI AeTafy KPYIJIOTO CeYerHks (KopMalhHbe
HanpsoKeHHs TNpH H3rube M HATPAKeHHS CABAra IpH KpyYeHHH)
pacHpeieNaloTed 10 3aKOHY NpsMOf JHHAH, NPOXOAAULEH uepes
ieHTp cevenns (Ha puc. 32, @ 3MOpa HaNpsKEHHH g cayvas r3rnba
YC/AOBHO COBMEIIEHA C IVIOCKOCTBIO wepTexa). ¥YjajleHde MeTajsa U3
UeHTpa CeueHMs, T. €. NPHAAHHE CeYeHHI0 KOMbIEBOH (opmbl, oGecte-
yiBaer HoJee PABHOMEDHOE pacnpele/ieHHe BalPsIKeHHH B ocTaBJeH-
HoM yuactke (puc. 32, 0). Uem rTombllle cTEHKa KoJapua, T. €. UeM
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Goasile OTHOUleHHE ¢ == d/D, rne d u D — BUYTpeHHNH U BHEIHHH
ApaMeTphl KOJAbHA, TeM DaBHOMEpHeE DACIPCAeNCHHE HANpsKEeHHH,
[lpy COXpaHEHHH NOCTOAHHOIO HaPYHKHOIO AHAMETPA YPOBEHb HANPH-
JeHHH B CTEHKE TMO0JIOro LUHMJHHAPA, €CTECTBEHHO, Oyler Goublie,
yeM B CIMIOLIHOM UWAHHApe. Onmako HeGOJbLIHM YBeAHUCHHEM Ha-
pYHOTO JH&METPA UHIMHADPA NETKO APHBECTH HATPSKEHHA K TIPEk-
HEMY VYPOBHIO H R4Xe B3HAYNTENBHO HX CHHSHTB (puc. 32,6 H ).

OTHOCHTENIbHYIO BHITOAHOCTD 10 Macce AeTadefl pasiudHbIX Tpo-
dused, HAXONMNUXCA NOA H3THOAIONNMH HarpysKamh, XapakTepH-
3y©T NPHBEIeHHOR npounocthio W/F u mecrkoctbio I/F npodmis,
rie W # [ — MOMEHTH CONPOTHBACHUA H MHEPHHIL CEUCHHS npodhuas;
F — mnomane ceueHus npoduas, OGpatuble penusuunl F/W u F/f
HashlBalOT COOTBETCTBEHHO NPHBEJIEHHOH Maccofl npoduas no npou-
HOCTH H MKECTKOCTH. ITH IOKA3aTeNH N3MepPRIOTCA B eHUHIAX JUTHHBL,
Ond KOMIVIEKCHO XapaKTePU3YIOT BRIOAHOCTL NPOdKIA 10 ero dopme
H JHHEHHBIM pa3Mepam.

Bossepst B Boipamenun W/F sHamenarens B crenens 1,5, a B BHI-
pamennn [/F — B crenens 2, monyuum GespasMepHBIE JOKA3ATENU:

w = W/FL5; [ ==[/F?,

KOTOpHIe - IPUOJHMEHHO XaPAKTEPH3YIOT PaLHOHAMBHOCTD $OPMEL
NpouAs HE3aBHCHMO OT €ro abCoMOTHEIX pasMepoB. OGpATHEE Be-
JIHYHHBl XaPAKTEPHUSYIOT Maccy OpOQuIs:

my = FL5/W: ty = F3/T,

IIpn npeogpaSOBaHnn, HaNpumep, NPAMOYTOALHOLO NPOGUAS
B JBYTABPOBLIH NPHBEAEHHEIC NPOUHOCTL H MKECTKOCTh HIMEHSTHTCH.
[Ipu stomM BeIrORHOCTE npOdUIEl PE3KO BO3PACTAET C YTOHEHHeM
CTEHOK H YBeJIHYEHHEM pasMepoB CeueHHd.

Hast gkpyrapix npoguieit (Banos,”ocelt) npu 3agannom HapYKHOM
Anamerpe [) neGoabliive otBepcTHst auamerpoM d (d < 0,2D) npax-
THYECKH He BJMAIT Ha NPOYHOCTh, KECTKOCTh H MACCY JETalH, OTHO-

CUTEILHBIE NapaMeTPhl KOTOPLIX MOTYT GHITh BEIPAKEHBI CAEIYIONIHMH
3ABHCHMOCTSAMH:

W ! . M F
V=Tl TS g sl

'le Aupexe 0 o3Havaer, uTO PACCMATPHBAEMAN BeNHUHHA OTHOCHTCS
K cunomsomy kpyraomy cewenmio (puc.’ 33, @). Ilpu a — 0,3+0,6
PouCXoxHT CylwecTBeHHOS YMEHBIICHNWE MACCHl KPYIOLO npoduis
C OIHOBPEMBHHEIM MEHEe PESKUM CHHKeHHeM [OKasaTeqefl [POUHOCTH
fxaﬂf“%c‘;liocw (B cayuae a = 0,6 Macca feTany yMeHBLIIAETCH TOYTH
0, & MPOUHOCTL M 2KECTKOCTh CHHZKAIOTCS NMpuMepHo HAa 109%).
YBCMHueHueM 4 ceeime 0,60 npoynocTn OpohHISI 3aAMETHO CHHMKEETCH.
HAnst kpyranix npoduiiell IpH sagannoll mpounoctd (W = const)

ﬂeHCTBHTE‘JIbeI CACAYIOULME COOTHOILEHU:

7 D 1 M 1 —a?

Ty T Dy T

(1-aq#)5’ My (1 — at)’ls )

4%
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C BO3pacTaHHEM @ [IPH OJIHOBpeMeHHOM yBeNudenud D (puc. 33, 6)
XapaKTePHCTHKM MacChl H KECTKOCTH TNpodHJs yaydimaoTrces. ¥Ybe-
JHYEHHE HADYMHOro puamerpa, Ttpefyemoe YCJIOBWeM PAaBHONPOY-
HOCTH, BHavaJje KpafiHe HesHaunresabHo. Jaxe npu a = 0,7 Hapyx-
HEI IHameTp Ao/keH OBITH yBesnnueH TognbkKo Ha 10%, Torza xak
Macca JeTajJu NpH 5ToM cHuxkaercst Ha 40%. Mawmenenwe momeHTa
UHeDUHY AHAAOCHUHO H3MEHEHHIO HADYXKHOCO AHAMETpA.
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L=const
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Puc. 33. Tlapamerpsl UMAHHAPHUECKHX CedeHHH

YMeHbiIeH#e TOMMEHHEL CTEHKH AETANH ([OJIOT0 HHJIHHAPA) MOZKET
BLI3BATh MECTHBIE ZedopMaunH (oco0eHHO Ha YYacTKaX NPHJIOKEHHA
HATPY30K) ¥ SaTpYLHHTb BHIIOJHEHAe HA Held KOHCTPYKTHBHBIX
9/eMEHTOB (pe3bl, BHITOYEK, WINOHOYHBIX KaHABOK), NOSTOMY YBeJH-
yeyHMe OTHOLIEHWR ¢ orpandueno. s BadoBR PeAKe NPHIIHMAOT
a > 0,75. Jeranu c otHowenneM a = 0,8 +0,95 otHocsarest k TpydaM
¥ NATHHAPUYECK:M oboaoukam, B caydae, korga a > (0,75, phIHIpHIL
B Macce syauurensuoii, Haupumep, macca tpybu ¢ @ = 0,95 cocras-
aget Toaeke 20% Macch paBHONPOYHOrO CIJOIIHOrG Badd, a €€
#eCcTKOCTL Ha KPYUYeHHe IouTH BiBoe Oo/bIIE KECTKOCTH Baja.

IMpu sapanuoft kecrkoctn mpoduas (/ = const) ¥ u3MeHeHHH
HapYKHOTCG jpuaMerpa mo/dydaeM SaBHCHMOCTH:

D I i v M f—a? .

O S— — 0,95. L et
Dy~ —eprs W (AP T e
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Ypennuenne a o 0,6 nouTH He BAMSET Ha JHAMETP H APOYHOCTD
peranu (puc. 33, 6), Ho cokpamaer maccy nprmepHo Ha 30% . Ilpn
g = 0,70 auamerp jera’n yBemuuuBaercs Toaeko Ha 10%, npou-
pocTh yMeHblnaercs Ha 10%, a macca petanm yMmeHbiuaeTcs MpH
sToM Ha B0%.

[Tpu 3afanHod macce perann (M = const) nmosiyumm:

D. 1 14 1 —a* | I 1-af

Dy - W Tyt T (1 _a3?

[Tpr a = 0,8 MOMEHT COTPOTHBAEHMS H MOMEHT HHCDPHHH Ccede-
uusi YBENHYEBAKITCA COOTBETCTBeHHO B 2,8 n 4,6 pasa, a npu a=
=09—1p 43 u 10 pa3z 1o ¢papHENHI0 € MaCCHBHOH HeTalhio
(puc. 33, o).

Taxdm 06pasoM, yBeJHUEHHE OTHOCHTE/bHOTO PasMepa HapyxHBIX
JAMAMETPOB C OLHOBDEMEHHDLIM BBEJICHMEM BHYTPEHHHX HOJOCTEH 1. OT-
BEPCTHH NPHBOJAUT K PE3KOMY BO3DACTAHHIO NPOYHOCTH H MKECTKOCTH
NpH OAHOBPEMEHHOM YMEHbLIEEHH MACCHl, YJYYLIAET YCIOBHS paloThi
BAJIOB H COTPAMKEHHHX C HMMH jerajef,

PaccMoTpeHHbi® 38 KOHOMEDHOCTH NMPUBOJAT K BhIBOAY O NpHMeHe-
HHH TOHKOCT€HHBIX, 060KOYKOBLIX H APYTHX NOJOOHBIX KOHCTPYKUHI
ISt Jieraded, KOTopole JOJKHBL 001a1aTh BHICOKHMH IIPOUHOCTBIO
H JKECTKOCTLIO NPH HauMeHLINeH Macce,

B ciryuae KpydyeHus, M3ru6a i CJA0MKHEIX HANPAXKEHHBIX COCTOSIHHHA,
KOTA2 PABEHCTBO HALPAMEEAH 7O CEYEHN0 NPHHIHIHANBHO HEHRG-
NYCTHMO, DaBHONPOYHLIMH CUHTATCH JETANH, ¥ KOTOPBIX MAKCHMANE-
HBlE HAOPAXEeHHd B KaXIAOM CEYeHHH OQMHAKOBEL (C VUETOM KOHLEH-
Tpaukk HanpAmenu#). Ilpu m3rube YCIOBHE PABHOIPOUHOCTH
34KJI0YALTCH B QMUHAKOBOCTH OTHOWeHUST pafoders H3THOAOLIErD
MOMEHTd, JeHCTBYIONIEr0 B KaMKAOM J4HHOM CEUEHHH, K MOMEHTY
CONPOTHBIEHUA JaHHOrO ceueHHA. [IpH Kp YU e H M K 3T0 yonobue
COCTOHT B PABEHCTBE MOMEHTOB COIPOTHBJIEHHS KDPYUYECHHIO KaxKAOTO
ceyeHua Jgerady. Ilpy CHOHKHB X HANPAXKEHEB X CO-
CTOSIHHAX -— B PABEHCTBE 33IACOB HAJEHHOCTH. _

Korpa ¢opma ceuenus zeratn, tpefyemast N0 YCAOBHIO paBHO-
NPOYHOCTH, OKA3BIBAGTCA HACTOABKO CJICKHOH, 9TO TeXHOJMOTHYECKH
BBIIOJNHTE €e TPYAHO, NpHOeraT K ee yupolleHuio. B pajge ciaydaes
OrpAHNYHBAKTCA VIAJMeHHEeM MeTANNa U3 $#BHO MA/IGHANDAKeHHBIX
YYacTKOB, HAXOAAIIMXCA B CTOPOHE OT CHJOBOTO MOTOKA. Hanpumep,
syCuaThle Kojeca oGnerdalT BuIGOpKaMu, (MIaHIbL — YAATeHHeM
METa/L1a MOJ HEeNTPUPYIOLIYMHE BHCTYNAMH (Macca yMeHbIUaeTcs OpH-
MepHo Ha 30%), HamMeHeHNeM KPYIJIoH ero GopMbl HA MHOTOYIOJIBHYIO
WIH Ha (opMY C BEIKpYXKKAMH {Macca ymMeHbllaeTcsl NPHMEpPHO Ha
40%) u t. .

HelicreennbiM cpecTBOM YMCHBIIEHUS MACCHl ABJFETCH NPHME-
HEHHE JXMCTOBHIX LITAMIIOBAHHBIX KOHCTpykuuH. [eranw B Buae Tel
BpallieHus KaroroBNAAKT PacKATHIBAHUEM HA TOKAPHLIX CTAHKAX HIH
Wramnopkofi. IToHuKeHHBIE OPOYHOCTL ¥ KECTKOCTb TOHKOJIHCTOBBIX
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KOHCTPYEUHI KOMIEHCHPYIOT OPHAAHHEM HM CKOPJIYNYATLIX WK CBOA-
4aThix (OPM, BHIABRHBAHMEM peabedioB, 3HIOBKOH, 0TGOPTOBKOI,
BBeflenyen cBszell, npuBapkofl npoduiefi HeCTEOCTH.

§ 3. PaunonanbHoe MenoNh3OEAHHE NMCTOBOTO MeTanma

DKOHOMHMs MaTepHada TMPeiCcTaBAfAeT AR HApOJHOTO XO03SHCTBa
3afayy OONBINOH BaMHOCTH. KamgblH NPONENT SKOHOMHH MOMKer
APUHECTH 3KOHOMHYeCKHHA 3¢heKT, HCYMCHAAEMBIH IECATKAMH MHJIHG-
HOB pyOnei.

Paunprosalusanuyg pacxpod sABIAETCA OJHHM K3
BaXKHERNIHX CPeICTB SKOHOMHM jucta. [IpH packpoe pas/iHYHBIX
HPOMBIUJIEHHBIX MaTepHaJoB 00pa3yloTcs OTX O A bl, HX BeJHYHHA
3aBHCHT OT PAA3 NPHYHH H YMEHBINATL €€ MOMHO Pa3JMHYHLIMH CIO-
coBamu. [lon oTxosamp MOHHMAEETCs TAKAS YACTb MATEpHana, Koropas
B NPHHESTOM BapHaHTe PaCKpOS OCTdeTcs HEHCLONbL3CBAHHOH, T. e,
H3 HEe B ATOM BEDHAHTE NOAYUCHUE KaKHX-MHGC 34T0TOROK HE Ipef-
yemarpugaercst. To, uro gacrs MaTepHana NPH JAHHOM Packpoe AB-
JAETCS OTXOAO0M, €HIE L€ 3HAUMT, YTO OHA He OyJeT HCHOAB30BAHA TPH
packpoe apyrux Reranefl. [TpeanocslIKOH BO3MOKHOCTH HCTIONLAORA-
HHA OTXOJ0B OJHOTO PACKPOs NPH JIPYrOM packpoe spisioTes Golnee
MAM MeHee KpynHbie rabapHTHbIC pasMepbl 3THX OTXOHOB.

B 2aBHCHMOCTE OT NPHUAH BO3HAKHOBEHHA DasAHYarT TEXHOJO-
FPHYECKHE OTXOAME H OTXONH packpos. TexHodorwuYecKuHe
OTXOJ B -— 370 T4KHe, KOTOPEIE BLISLIBAIOTCA TEXHOJOTHYECKHM
NPONECCOM Pa3leleHns JUCTa MaTepuala Ha 3aroToBiy. K mum oTHO-
CATCH: IePeMBIYKHM MEXIY JeTaldsiMi [pH lutamMNoBke (BeIpyOKe);
MeTaJ/lJI, OTJIABJISEMBIH [PU Ta30BOH BLIPE3Ke 34TOTOBOK, METadll,
TepsieMbll ¥3-3a4 HEPOBHOCTEH pesa MpM BLIpe3xe 3aTOTOBOX Ha BHOpa-
IMOHHBIX, POJHKOBEIX H WHBIX HOXKHHUAX; CTPYIKKA IIPU BBIPE3Ke Je-
Tajef Ha CTAHKAX M T, I

OTX0MKW packKpoOs JeasTcd HA TPH IPYNOB: 1) 0TXOMH
(OpMBl 3aTOTOBOK; 2) OTXO/BI, BLI3BAHHLIE 0COOBIMH  TPEGOBAHHAMH
K pACIO/IONKENNIO 3aroTOBOK Ha JIHCTE; 3) OTXOABl HEKPATHOCTH.

Orxoas GOpME 3aTo0TOBOK — 3T0 HeMCIOAL30BAH-
Had YACThL MATEPHAJa, 34KAIUeHEad MeXAY HapyKHBIMH KOHTYpaMH
ogHOA WM HECKOJIRKKX B34TOTCBOK M INPSMOYIOJLHHKOM, OXBaThl-
BAWIAM rafapuTHEE pasMepsl 3THX 3drOTOBOK.

[Mpeobaanawinyio YacTs 3arOTOROK, BHPE3aeMBIX M3 JHCTOBOIO
MATEPHAJ, COCTABIAKT 34[OTOBKH, HMEKNHe (OpMY reOMETPHYCCKH
NpaBHALHOrO TPAMOYIOJbHMKA HAHM OAu3KyI0 K Hemy. Pasmelnexne
Takux jerajiedl HA JucTe, TOXKE MMelleM GopMy NpAMOYTONbHHKA,
MOMET BHI3BATE TeXHOJOTHUYECKHE OTXOJM; OTXOJB, Bhi3BAHHBIE
ocofbiMu TpeCOBAHHAME K PACTIOJNCMAEHHIO 3aroTOBOK; OTXOIBl He-
KPATHOCTH.

Hapagy ¢ npaMOYToNsHbIMH CYIECTBYET OIpoMHOe MHOTooOpasie
3a FOTOBOK, hOpMa KOTOPHX GoJee HIIH MeHEE 3HAUHTENbHO OTJIHYACTCSA
OT TP IMOYTOAbHOH. MOXKHO TIPHBECTH MHOTO NPHMEPOB 3aroTOBOK
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cioxifoH Qopmbl. Hapy>kHblil KOHTYp 3THX 3aTOTOBOK MOMKET GbiTh
COCTABJIECH KAK MDSIMBIMH, TaX H KPHBBIMM JHHMAMH, a NIPH Nepece-
yeHRH JHHHH HAPYKHOTO KOHTYpa MOryT GbiTh OOpa30BaHel H Nps-
MbI&., M KOCHIE VIJILL

I—[pHMepr HEKOTODBIX KOCOYTOJBbHBIX 34rpTOBOK puBeJcHEL Ha
puc. 34. 3ATPUXOBAHHEIE YYACTKH , 34 KAIOUECHHBIC MEXKAY TIPSMOYIOdb-
HUKOM H KOHTYDPOM 3arOTOBKH, NpPEeACTaBas:0T CoBoH OTXombl QOpMEL
3arOTOBOK. B 5THX PACKpoAX NpsimOyroJbHOH MOMOCH KPYT H APyrue
(GUrypEl 3aTOTCBOK 3aHHMAKT Ha MOAOCE [VIOMajh OXBATBIBAIONIErO
WX NPAMOYTOIbHEKA, T. €. NIPAMOYFOIbHHKA, AMHHA H HIMPHHA KOTO-
poro CoBLIAJaloT ¢ ralapUTHBIME Pa3Mepamy 3alOTOBOK (C AHAMETPOM

&)

Puc. 34. Paameniensie HENPAMOYFOABHEX 3aTOTOBOK HA OJOCE

Kpyra Ha puc. 34, @; ¢ AHATOHAJBIO H BRICOTOH HPaBUJALHOIO ASTH-
yroabHHka Ha puc. 34,6 ¥ 1. A.). B srux ciyuaax npu onpeae-
JEeHHYM PACKOA MaTepHafa KaXAAg W3 NAPUBEACHULIK 3aTOTOBCK MO-
HET OBITH [OJAMEHEHd COOTBETCTBYIOUHM OXBATLIBAIOLIIM NPAMOYTO/b-
HHKOM.

OTX0oAH, BHILAHHHE 0COOLMHU Tpebosa-
HEAMHA K pPacnonoJOXEHHKW 3aTlTOTOBOK Ha
JHCTE, — 5T0 OTXQ/b, BOSHUKAOUNe NPH HeCOXOIHMOCTH Cobio-
CTH HeNpPAMOH yros MeXAy JnuHued H3rnba 3aTOTOBKM M HAUpaBae-
HUeM MNpokaTkd meranna. Takoe TpefoBallne BOZHHKAET B Ciayuae,
€CJIH 3arOTOBKA, BHIpYOJeHNAs MJAM BHIPE3aHHAR M3 JiHCTa (MJIM TIO-
AOCHY, B jadbHeifineM nofsepraetca rubxe.

OTXO0XH HEKPATHOCTH — 310 TAKHE OTXOJBl, KOTOpPHE
BOSHHKAIOT NPU HCIOAL30BEHHH JIHCTOB, HMEIOUIHX pasMmephl, ycTd-
HOBJIEHHEIE 10 paspaboTku TiaHa packpost. JJuua W WHpHHA STHX
/INCTOB OKA3LIBAIOTCS HE PABHBLIMH CYMME Pa3MEpPOB 34TOTOBOK, pac-
ToTaraéMelX BAOJAbL KOPOTKOH H AMHMHHOH CTOPOH Jucra, 4o NOAC-
HAET CAeaylomuH npuMep.

Jluets pasmepom 710X 1420 My HeOBXOLHMO KPOHTH HA BOSMOMKHO
Soabiée wHCIO OZHOUMEHHEIX 3ArOTOBOK pasMepom 135X 161 mm.

€penxo Npu srOOpe pacKkpost AHCTa OFPAHHUHBAIOTCS CpaBHEHHAEM
ABYX BADHANTOB PACTOJOKEHHS BCEX 3alOTOBOK BAOMh HJH MONEpEK
AucTa. B rannom cayuae (IpocTofl pacKpoll OHOMMEHHALX 3aTOTOBOK)
084 Bapnanta fawor 110 40 32rOTOBOK W3 JHCT4 {prc. 35, a H 6). Bonee
SKOHOMHOE pacTIOIOKEHHE [I0K23aHO Ha DHC. 35, @ M & — CMELIAHHbIE
PACKpou opHOHMeHHBIX 3arOTOBOK, faioliue 44 u 42 3aroTOBKH H3

ﬁgga. OCTaToK MEHCHOMBb3YEMOTO JHCTA U GyHeT OTXOJOM HEKpaT-
H,

103



B Bapuante 1o puc. 35, a B10b KOPOTKOH CTOPOHEL JIHCTa & pas
pasmemaerca pasmep 135 mw, yro sancaunger 675 MM OpM lHHpHHe
avcra 710 mm. Hencnoawsyemodl octaercd nomocka WHpMHOR 710 —
— 676 = 35 mm. Bjonp piuunofl CTOPOHBL MHCTA OCTAeTCA IOJA0CKA
mwypuron 1420 — 8 161 = 132 mm. B Bapuante no puc. 35, 6 paons
KODOTKOHR CTOPOHEL JIHCTa HENCTIONL3YEMOH OCTAeTCH NOJOCKA WHPH-
no#t 70 MM, a BAOJE JAHHHOK CTOPOHBI JUCTA — OCTACTCA [MOJOCKA
mdpuno# 66 MM, B 3THX ABYX CAYHAHX OTXOABI HEKPATHOCTH COCTAB-
asgor 1388 cm®. De3 HeHCnoe3YeMOre OCTATKA He YAAeTCs 3aT0JHHTh

a) "y &} : ﬂ_, 11, 2)
T SE Y IR
— -

o ] — V.
S
S b st i

g =1 ] n

Al N 73] 2 |9 K

Puc. 35, Tlpumepsl packpod JHCTE HA OAHAHMEHHBIE 3arOTOBKI

3aTOTOBKAMH KOPOTKYIO M JJHHHYIO CTOPOHH JHMCTa HH B BapHaHrax
no puc. 35, @ ¥ 6, Hu B Haubojee 3KOHOMHYHBIX BapHaHTax TO
prc. 35,6 U e

Crelyet TakK#e OTMETHTh, YTO HaHMEHbIlEe YUCAO Pa3IHYHEBIX
omepanuii MO paspeske JKCTa Ha 3aroTOBKH B  Bapuaure [0
pHuc. 35, @ — 13, a HauGoJbliee B BapHaHTe no pHC. 35, 8 — 17 one-
paumuii, 210 06CTOATENLCTED TAKMKE TPHXOIMTCS YYHTHIBATE, TAK KaK
foJbilee YHCJAC pe3oB TpelyeT AONONHHTEABHBIX 3arpar Tpyla H
BpEMEHH.

Orxopl HEKDPATHOCTH BO3HMKAIOT BO BCeX CJAyYasXx packpod
JIMCTOB CTAHJAPTHBIX pasmepoB. ITOAHOCTBIO JHKBBAHPORATL OTXOIR
HEKPATHOCTH YyIA€Tesi JHIIb B CIyYae 3aKa38 METATIYPrHYecKOMy
34BOJIY CIELHAJABHEIX KPATHLIX 3arOTOBOK MJH JHCTOB. CrelHajbHbie
KpaTHble 3aC0TOBKH —- 9TO TaKHe, JANHHA W NIMPHHA KOTOPBIX CORIIA-
Jaet ¢ CymMMORt Pa3MepoB feTadeH, PachoNOMEHHBX BOJIbL H NONEPEK
aucta (pasMepnl AeTajsefl BRIOUAIOT TEXHOJOrHYECKHE nepeMbIMEH).

3aKas cnenHAJBHEX KPATHHX 34TOTOBOX SKOHOMHUECKH He BLEria
onpapgan. OH 0cBOOOXKAAET OT OTXONOB HeKPATHOCTH 3apoj-norpedu-
Tellh, HO BhLI3BIBAET JACTOJHUTEIbHBIC, CBepX OOBIUHOH HOpMBI, OTXOLbI
HEKPATHOCTH Ha 3aBOJe—U3roTOBHTEE MeTaaa. [losTomy Takol 3akas3
nenecoofpasel JUllb B CAyyae, €ClH CyMMapHbie OTXOLbt, BO3HHKA-

i04

[OHLHE Y TNOTPeOMTENs ¥ H3TOTOBHUTE]H, YMEHbIIANTCS 110 CPAaBHEHUO
¢ OTXOAAMH NPH HCHOAB30BaHHHM JHCTOB CTAHAADPTHBIX Pa3MepOB WM
eciiil JOCTHIEETCA 3HAYMTEJNbHAd 3KOHOMHE TPYAA TIPH  pACKpOe.
[IpakTuka NOKa3bIBAET, UTO 3dKA3bl CMENHATBLHLIX KPATHBIX 3aTOTO-
BOK H JHCTOB SKOHOMHUecKXH O0OCHOBaHLI IipH MHOTOKPATHO TNOBTO-
pAOLIMXCA UX DACKPOSX, T. €. B MACCOBOM M HNOT[A B KPYRHOCEpHil-
HOM UPOHE3BOJCTBE.

Ecnu B ciyuae packpos, MpPeACTaBJAeHHOrD Ha puc. 35, HyKHO
c/lefaTh 32Ka3 CHELUMANLHOTO KPATHOIO JIUCTA, TO NPeflQouTHTeTbHEL
BapHAHTH 10 pHC. 35, ¢ 1 6, ofecnedyBalomye 6e30TXOIHEIH DPAaCKPOH
u GoJiee HTPOCTRIE ¢ TOYKH 3DEHHA TEXHOAOTHYECKOrO NPOLECca PeskH.

2
2 2 2 2
g g 7
a ! H
g
Puc. 36. Ilpumep packpos nucra Puc. 37, K pacuery XOMIJEKTHOCTH 3a-
Ha pa3HOHMEHHHIE 3arCTOBKH : TOTOBOK HA H3I&JtHe

Ha puc. 36 nokasan ciyyail pasMELEHHs HA JKMCTE PA3HOHMEHHbLIX
3ar0TOBOK (ABYX 3aTOTOBOK THIA ¢, TPEX 3arOTOBOK THIA-§ W OLHOMH
BATOTOBKH THIA 6 -— CMeIUaHHBIH PACKPON pasHOMMEHHBIX 3arOTOBOK).
B atoM caydae TOKE MMEKTCS OTXONbl HEKPAaTHOCTH, KOTOPLIE Ha
PHUCYHKE 3al0TPHXOBAHHL

Hlaan packpos — amo nepedets YnompedAsemblx crocob08 packpos
O0HO20 Yyer020 UCXOONO2O KYCKQ MAMEPUAAT U YKASARIUE O MOM, KAKas
HACMbG 6Ce20 MAMEPUAAR Kpoumes no Ka¥cOomy U3 sMux cnocobos.
Kamuplit crmocod nomxer 6uiTs nogo0pan TakuM ofpazom, €ro6H
BeCh pacKpOBHBIH TWIaH B [eAOM ofecneyuBan MOJYICHHE 3ar0TOBKH
B HYJXHOM acCOpPTHMEHTe,

Accoprument 3arcoTOBOK—3T0 KOMILIEKTHOCTD
packpos, T. €. COOTHOLIEHHE MEX]Y HeoOXOJHMBIMH KOJHUECTBAMH
34rOTUBOK KaJ0TO BHad. KOMIIeKTHOCTB, HAH acCOPTHMEHT 3aro-
TOBOK, KaK NpaBHI0, OfpeiesseTcs NPOU3BOACTBEHHON nporpaMMoi
NPEANpUATHA HJIH NOTPebHOCTHIO B 34TOTOBKAX, HeOGXOAMMEIX 17
BLITIOAHEHUSA TOTO MM KHOIG 34Kasa,

Hycrn, mampuMep, Ha ojuo Hsfedue TpebyerTcs KOMIUIEKT H3
ABYX mevaseil. lIpHHATEIA MAaH packpos JIHCTOB HA 5TH AETAJNH QR
Homepamu [ u 2 noxaszan Ha puc. 37. llenoe uucsio KOMOAEKTOB fAe-
Tajneh ! v 2 nONyUMTCA, €CAH HA OJUM PACKPAMBAEMEBI JHCT ¢ PACHO-
AOMCHHEM Ha HeM TPeX Aetaieil £ packpadBaTs TPH JIHCT4 C pacio-
JIOKEHHEM Ha KasKAOM M3 HUX ABYX jeranefl 1 u oguoli meranu 2.

PH 3TOM Ha 1eCTh KOMIIEKTOB 3arOTOBOK PACXOJyeTCA Yerhipe JIMCTA,
T. e #/,=0,66 Jucra Ha ofuH KoMIJeKT. [IpuHSITHEA NAaH packpos
COCTaBJIeH B NPEANIONOKEHHH, YTO CEP HIHOCTh IPOHIBOACTBA I03BOJIAET
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KOMIOHOBATh ACCOPTHMEHT TPeGYIOUIMXCA 3aroToBCK W3 Gosee Hau
MEHEE 3HAUNTE/IbHOTO KOJIMYECTBa JMCTOB (378Ch YETHIpR JNHCTZ Ha
IEeCTh KOMILJIEKTOB 3ar0TopOK), EC/IH H3TOTOBJEHHE IECTH KOMIJIEKTOR
3arOTOBOK SIBHTCA JJISI [POH3EOJACTBA UDE3MEPHEIM, TO BO3MOMKHO,
970 HaHOoJee 5KOHOMHEIC BADHAHTH PAacKpos OKaXKyTCs Heocyle-
CTBHMbBIMH.

Memodurka  payuonalsno20  packposl AUCMOSHLX  MAMEPHOACS —
3MO  COBOKYAHOCMb  CROCOO0E, COBMECMHOE  LCAOAL30SAHUE KOMOpblk
nossoaaem Seicmpo Halmil Hauboaee IKOHOMHoUL RAGH packpos. Kak
BHAKO H3 NIpHMEpa, NpLHBEJSHHOTO Ha puc. 37, cEayasla HaMeYaloT Bo3-
MOJKHBIE BAPHAHTH PAcNONOMKeHHs 3aTOTOROK LA AKUCTE, 2 3aTeéM Bbi-
6Hpa0T HauUBBIPOJHEHNIME COUETAHHS BAPHAHTOB H3 YCa0BHA ofecie-
YeHHs 3aJaHHOH KOMIUIEKTHOCTH PACKPOA. IJTHMH JABYMA YacTsMH
3aj4a44 PACKPOH OFPAHHYHBAETCH JIHIIL A0 TEX 10D, MOKA Mbl HMeeM
JeJI0 ¢ PACHONOoKEeHHeM Ha JIHCTE 3aTOTOBOK, HMEIOIIHX [P AMOYTOJb-
Hyi0 dopmy. 3alzuya ycaoXKHFercs, ec/ln MPHXOAUTCA KPOHUTH JIHCTHI
MaTepHaJa Ha 3alOTOBKH HelpAMoyTojsHol Qopumbl. Koauuecrso
BAPHAHTOR E3aHMHOIO DaclONOMKeHHsI TAKEX 3aTOTOBOK PE3KO BO3-
pactaer. [emo Tarxke B TOM, YTO TP PACIONOIKEHUH HA JHCTe Ops-
MOYTONbERIX 33TOTOBOK KPOME TEXHOJOTHUECKHX OTXOAOB OOLIYHO
BO3HHUKAIOT JHIUIL OTXOAd HEKPATHOCTH, a MApH PaclofNoXMeHHH He-
IPAMOYTOJABHEIX 33TOTOBOK — H OTX0ABl (POPMEL

Croocofbl yMeHBUIEHWS OTXORGB GOPMBL 3ar0TOBOK KAaUeCTBEHHO
OTJAHYAIOTCH OT CNocoBOR YMEHBIIEHKA OTXOIO0B HEKPATHOCTH. ¥ MEHB-
HieHHe OTXO0KOB GopMbl TpeOyeT NpHMEHEHHS OCODLIX METOZOB, COCTAB-
JRIOMEHX CAMOCTOATENLHYHY YacTh BCeH METOLUKH pallHOHAJLLHOIG
PACKPOS JIHCTOBBIX MATepHas108. B 4HCTOM BHIE 3TH METOLL IpHME-
HAIOTCH 1PH [ITAMIOBKe {EBPYOKE) AeTasel 43 MoJoCHl. BmecTe ¢ TeM
CITCCODEL YMERBIEHHST OTXOA0B (OPMEL OTKPBIBAT JJIsI HEITP IMOYTO/b-
HBIX 3aTOTOBOK BO3MOIKHOCTH HCHONL3OBAHHA TAKHX METOAOB YMEHb-
IIeHHs] HEKPATHOCTH NP PACKpPOe MOJOC U JHCTOB CTAaHFAPTHBIX pas-
MEPOB, KOTOpEIE [Js TIPAMOYTOJBLHBIX 3arOTOBOK HelIpHMEeHHMBI.

PaceMoTpuM OPHMED COCTABJAEHWS I[WIAHA PACKDPOs JuHelHoro
MmaTepuana. [JauHem ¢ cocraBieHusl IIaHa packposl MarepHazas,
NOCTYNAIErs NOJ0CAMH OJHOIO PA3MEpa, HA 3aTOTOBKH BCETQ JABYX
pasamepoB.

Pacemorpum 3ajauy B ofmem BuAe: u3 modoC Aiunol [ waxpaas
HeoBxoluMO Ha OJHO H3AGIHE TOMY4YHTR /M 3arOTOBOK pasmepa & i
n sarotopox pasmepa b. Ilycts b <{a. Ecan packpausarh 3arOTOBEH
KaxJoro H3 pasMepoB OTJeALHO, TO MOLYT NOJYHUTBCSH 3HAUMTE/LHbIE
oTX0Abl HekpaTHOCTH. C 1enblo yMeHbUIEHKS OTXOJ0B KOMOHHHpPYyeM
ofa pasmepa ¢ H b, g Uero COCTABANEM JBA DAAA UHCeN, KPATHBRIX
KaX/JOMY H3 PasMepoB: :

0; 6:2b;3b; .. .5 gb <<y .
0; a; 2a; 3a; .. .; pa< L
Uepez ¢ u p o003HaueHo YHCIO 3aroTOBOK, VEJAafbBalomipxcd
B nionoce fawHoR [, Tloouepefno CrAAfBIBAS KAMAOE UHCJIO HHMKHETO-
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qpa ¢ Haufodee MOAXOARIAHM YHC/AOM BepXHero psana, HoxGupaed
yapbl YHCEJ, CYMMa KOTODHIX Oblna Gbi MeHbLIe [, 4O N0 BO3MOMXHOCTH
np HOMKAKANACh K HEMY.

flycth TakHMH KoMOMLauuaMH OynyT:

pra+qib=1—ey; Pt g =1 e,
rhe & W 8y — ANUHA OTXONOB.
BbIUJEOHHCEHHb]M KOMGHH&[LHS{I‘\‘I COOTBeTCTByEOT paCKpOIfI

axprtbxgg ax py b2,

Fcly packpauBarh Bech MaTepHast TONbKO ABYMA HAHIEHHBIMH
criocoBami H O003HAUMTL UYEPe3 2z OO MaTepHAand, pacKpavBaeMmylo
jiepBBIM clocofoM, TO oCTaNbHaS YacTh (I-—z) IpHXOAHTCS Ha pacKpolf
BTOPBIM CIIOCOBOM.

ITpu BHIOpaHHOM MIalte packposi OyJeT OTpe3aHO 3arOTOBOK JUTH-
Hoft a (wr.)

Pz -+ pa(l —2)

¢12+ g2 (1 — 2).
- Iaa  coBAAeHyd ROMIVIEKTHOCTH JNONKHO ObTh BHINOALCHO
YCAOBHE :

¥ AgauHofl b (wr.)

pz-mll-—2)  gzdlg(i—2)
m - o i

Iz panucanuoli puite NPODOPUMK HAXOLKM

My — NPy )
n(py~— Pa) — m (G — ¢2)

Z ==

Eciu 3unagenwe z yAOBJAeTBOpsieT HepapeHcTBY 0 <z <1, 1O
H3 BHIGDAHHLIN PACKPOSE MOYKHO COCTABHUTH TIAH, YIOBIETBOPAMHA
HYX*HOE KoMmmuiekTHocTH, OO03HAYAS OTHOUICHHE KOJMHYECTBA 34l0-
TOBOK depes %, MOCAefHION (OpMYJY MOXMKHO 3alHCaTh TaK: -

kg, — s .
kg —aq1) —(ry— 1)

Muoxurens k& ykasklBaer, BO CKOJBKO [a3 3arOTOBOK OJHOTO
Pasmepa (a) wyxno Gosblue, uyeM 3arOTOROK JApPYyrore pasmepa (b)
Ha 0OAHO m3genue.

TpeGopanue MHHHMAZJALHOCTH OCTATKOB MBJASETCH HEOOXO0MHMBIM
YCIOBHeM paiMoEanbHOrO packpost. OCTaToK JoMKeH OhiTh MeHbILe
Pasvepa mauMeHbllefl K3 3aroToBOK. B ofiuleM Buie 310 TpeboBalue
MO¥eT OBITb 34MHCAHO TAaK:

[ —(pa+ g.b)<b.
paCCMOTpHM ’I‘Gl’lepb COCTaBJEHHE Iada pacxpoa JAUCTOBOTO
MaTepHana. 3ajaya o pACKpoe JHCTA HAa NPAMOYIOJLHBIE 3arOTOBKH

PemaeTcst Ha oCHOBAHHY BCNOMoTaTeabHoli Anuedinoi samgauu, pac-
CMOTPEHHOH BLILE. )
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[lyers nmeercs qucT pasmepoM L X, €ro HYKHO PACKPOHUTH Ha
IPSIMOYFOAbHbIE 3aTOTOBKEHM pasMepoM axXb. PerraeMm aBe JuHeHHbie
3aJlauy: 0 packKpoe MOJOCH JAWHCH L Ha 3aTOTOBKK AIHHOHA a ¥ fio-
JOCH JAKHON [/ HA 34TOTOBKH AJAHEOH b.

Ilpu pemeHHH 3ajad ¢ COCTABJEHHH palHOHAJBHOTO IIIAHA pac-
Kposa B KadecTBe NPHONIKCHHOIO 3HAUCHHS HHACKCOB HCIOJIB3YIOT
UYCaAa, MOJYUSHHBIE OT OKPYIIEHHA IJHH 3aTOTOBOK. Jd OTHCKaNUs
TAKUX 4Hces] yAOOHO NOAB30BATHCH JAOTapHPMUUECKONl Nuiefixol miu
CHeUHaNbHLME Tabauuamu, 4To0sl OTHOINEHHE JJIMHBI HAaHMeHBbIUeH
3aTQTOBKH K NJIMHE cjenyioumlell no BejHYHHE 3ar0TOBKH 3daMEHSTH
OTHOIUIEHHEM TIPOCTBIX UHCEJ.

Hast packpos scta paamepom £ X[ Ha 3aTOTOBKH 1P IMOYTOJbHOH
dopMbl pasMepoM aX b nocrynaem rtak. Bo-TiepeeIX, onpenerseM,
KakKad 4acTh obliero uyucna noxoc Hmeer AInHy L :a = /(L L)
M KaKaf 4acTb noJdoc HMeer gauBy [ : ff = L/(L 4 1). Cymma s1ux
Jpobefl Becerza paBHa einuuue: o -~ B = 1. Bo-BTOpHIX, ompesensem
4HCAA Ay H fig, OD0O3HAYAKOUIME YACTH 3aroTOBOK JJIHHOH a n b: 1, &~
== bi{a 4 b); n, == a/(a + b). 3Hag yuCaa £y H Ay, MOMKHO DAUHO-
HalbEO CKOMOMHWDOBATh JHHeHHBe packpod. HMXx cymma takxke
pABHA €IUHHIE.

3areM BHOupaem npuHOJNMEHHO HHIEKCHI, NOAOUpad HO Tal/ule
npocrefitinx fpodefl nedoabllue HHCAA, OTHOIEHEE KOTOPHIX OJH3KO
K OTHOUIEHMIO NJIHH CTOPOH 3arOTOBKH: al/b == ij/i,, THS iy U [y — LEJbe
LENEN

Haxoaum OTHOIIEHWS AAMHB KaXJ0H 34rOTOBKH K €€ HHJIEKCY:
bli, = ky; aliy = ky. OnHO 43 uncen 06A3aTENBHO JIOKHO OBITH
MeHbIlle JPYTOTO, TYCTh &y << R,

BuiucasieM OTHOImIEHHEe JJAMH CTOPOH pAacKpadBaeMOTO JIHCTA
K MEHBLIEMY M3 HalineHHEIX uncen: L/ky = [, l/ky = [,. Hucna [, u 1,
MOTYT OBITb U ApoOHbIMH. Llemas uacte wucaa [, ycroBHo ofo3na-
weHHad £ (/,), OKaspBaeT, UTO W3 MOJOCH AAHHOH L Henb3s moay-
YUThL 3aTOTOBKH ¢ CyMmoH Hujexcor Gomee £ (/,), a U3 nojaocel AAH-
HOH / He/Mb3sl MOJYUYHTL 3aTOTOBKH C CYMMOH HHAEKCOB OGosblueH,
uem E (/,).

PanporansHele packpod MO JUVIMHAM MOMKHO OCYILECTBUTE, IO
Gupas KOMOHHAIUHH YHCENT {; W [, TaK, YTOOBl pesyaLTaT 0Ll GIH30K
K yuenam E (/) n E (/;). Ilpu TakoM xKOMOHHHMPOBAHWM II0JYy4aeM
PAJ palHOHANLHLIX JHHEHHEIX PACKPOER:

i1+ gy = E(1));
(375 loGa == E (1);
i1Pa -+ lagn = E (I1).
[Tonyuute nuHefiHble packpod HanGosee palHOHABHO IIOMOTYT
yHCNa Ay W Mg, a TAKIKE uHCHa o 4 P, HalileHHBEE paHblie,
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C nomollbio NOJNYUeHHBIX HHICKCOB MOMKHO NaTh OLCHEKY MAaKCH-
MAaJIBHOI'O 4YHCIa 3aTOoTOBOK, LHOJAYHYCHHBIX H3 OJHOFO JMHCTE, i

N=E (11) E (12)/(’:1’:2)-

UyeAO 3arOTOBOK TIPAMOYTOMBHOH GopMBI JAHHOIO pa3Mepa H3
qucta NPAMOYroAbHoON (OpMEL H ONpeflefleHHOTO pasMepa He MOMKET
NPEBOCXOAUTL Lej10H vacTH yucsaa N, 1. e. £ (V).

§ 4. PaunoHanbHOe HCMONb30BAHKE MaTepManoB
Np¥ KOHCTPYHWEOBAHMA annapaTos

OrcyTCTBAE HAayYHO OOOCHOBAHHLIX PAllHOHAABHBEIX COOTHOLUEHHHA
CCHOBHEIX NMapaMerpoB (Auamerp, AJHHA, IUKHPHHA, BHICOTA), KOTOpLIE
YCTAHABJAHMBAKTCS JUISL HAHHOIO aninaparta B 3aBHCHMOCTH OT IMIABHOIO
napaMerpa (3aJanHOM BMECTHMOCTH), TPHBONMT K Tepepacxony
METAJLIA TPH €ro HATOTORAEHHH, HeOOOCHOBAHHOMY VBEJHYEHHIO
KaKOro-TMO0 OCHOBHOrNO liapamerpa, HaNpuMmep BEICOTHL ainapara.
[TprnmenenHe HeoGOCHOBAHHO GONBLIONG KOJIHYECTBA 3arOTOBOK JIHCTO-
BOIC CTAMBHOTO NPOKATa (N0 MIHPHHE) YBEJIHUUBAET KOJIHUECTBO CBap-
HbIX FOPUIOHTAABHEIX LIBOB B MECTaX COCAHHEHHMS CeKUUH, YTO NOBbL-
laeT TPYIOEMKOCTH H3TOTOBJCHHS ailllapaTOB M B PsAfe CJIydacs
CHHKAeT HX KaYeCTBO M3-33 CKPHTBIX AedeKToB, BO3HHKAOLIHX
B CBApHLIX LIBAX.

OmnpeneneHne ONTHMAJBHEIX THAOPA3MEPOB ANNAPATOB B IpO-
uecce HX TPOEKTHDOBAHUA, KOHCTPYHPOBAHUS M H3TOTOBNEHHA 3a-
BHCHT B OCHOBHOM OT BRiOOpPE HOMEHKAATYPHl H YCTAaHOBIEHHS KOH-
KPeTHELX 3HAYeHHH IJIABHEIX M OCHOBHBIX DADAMETPOB.

3dauenns BHODAHHEIX MAPaMeTPOB AOJIKHBL ObITH TAKMMH, UTODH
MOXHO OBLIO CTAHLAD TH3HPOBATL KaK CaMu allllapaThl, TAK H UX JRTAIH
H yanpl. Hanbonee yNOOHEMH W OTBEVAIOMMMK COBPEMEHHEIM Tpebo-
BAHUSM HAYUHO-TEXHUUECKOI'O NpOLpPecca ABANKOTCS TaKHe Iapa-
METPUYECKHE H pa3MEpHBIE PALL AlNaPATOB K HX 3JEMEeHTOB, KOTOPBIE
OTBEYADT CHCTEME Tpajailli NPeJIOouTHTENBHBIX YHCeJN H HX PHIUOB,
TMOCTRORHHEIX N[O TEOMETPHUECKOH DPOTPeccHH. '

[Tpn npoekTupoBauny annaparos AwGoe H3 HeOOXOLKMBIX UHCJAEH-
HelX anaueHufl oOBEMOB JHOJIKHO BHOHUDAThCH [POCKTHPOBIIHKOM,
KoHCTpyETOpoM B coorBercTsiu ¢ [OCT 13372-—67 u3 npeanoutu-
T&ILHEIX PSI0B HOMHHAJNLHLIX 06beMoB (B KyOHUecKHx MeTpax): .

0,010 0,10 1,0 10 100
} 0,125 1,25 12,5 125
0,016 0,16 1,6 16 160
0,20 2,0 20 200
0,025 0,25 2,5 25
0,32 3,2 32
0,040 0,40 4,0 40
0,50 5,0 50
0,063 0,63 6,3 63
0,80 8,0 80
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Jas kamaoro B3 BRIOpaHHLIX [PeRNOYTHTENBHBIX OOBEMOB anna-
pPATOB, HAXOAWIMXCHA B 3aJaHHOM RHAMAa30HE, MOXKHO LAHTH, cobiig-
las ONpeAeNeHHBIE - ONTHMANbHBIE YCIOBHS, 3HAYEHHST HX BHYTpeH-
HHUX JAHaMeTpoR D); M BuLICOT H;, KOTOpHIE TOXKEe OYAYT NPEACTABIST
coBoil COOTBETCTBYIOIHE PAAB YHCEA TEOMETPUYECKHX TPOrpeccui,
Onnum u3 Takkx yCIOBHHA TpH ONMpeAe/eHHH ONTAMAALEOTO Pasmepa
BHYTPEHHErc JHaMeTpa anmnaparta sabjasercsd ofecledeHHe DAauHOHANL-
HOTO PAacKpos ¥ MHHHMANLHOIO PACX0Aa JHCTOBOTO CTANBHOTO Mpo-
KaTa 1IPH W3TOTOBJEHHH M3 HEro KOpryca H AHMIIL auiapara.

7 PaccMoTpHM ofMH H3 cnocofoB onpefe-
o JeHHsl TAKHX pAasMepoB NUAHHAPUYECKOTD

' cocylla (puc. 38) mo obbemHOMY METOHY Oe3

2 "N Yuera OTXONOB.

Ofbved nMCTOBOrO Marepuana, NOTpeSHOrD

= LIS M3TOTOBJEHHR LU HJAHUHJIPHYECKOTIO

3 : COCyIa, COCTABASIET

: 2 | (12)

Puc. 38, Cxema mumi- TAe DD B H — jJuaMeTp M BBICOTE COCY/A;
APHUECKOTO COCYAA 8, 0, ®m 8, — TOMIMMEB CTEHKH, MNHUILA H
KPHIIKH COCYAA.
BHyTpeHunli ofbeM cocyia paReH

V=025=D*H. (13)
[MoacraBue B BhIpawenue (12) BI:ICOTy. cocyla, HafiIeHHYIO W3
Bupaxenus (13), nogyuum
' V= 4V8(D -} 8)/D% + 0,250 (D -1 28)* (8, - &y).
ﬂﬂﬂ OImpedeNeHia MHHUMAJNLHOIC ofybeMa JHCTOBOTO MaTepuanaa
HafjeM TiepBYio mpouasoiryo ot V, 1o D W, npupaBHsAR €@ HYJIO,
HaljgeMm:

dVy

=0 — 88 aD¥(8, +8,)=0.

OnTHMaksbHEM AUAMeTPOM COCYJA, TAKuM obpasowm, Oyier
3
: Vo8
D=2V wgra

TToacTaBuB 3HaueHHe D, B Bepaxenie (13}, nonyuuM onTHMalb-
HYK BHICOTY cocyAa

H, =} L Bt 5

7T H2

Ecau 6§, =6, =8, 10 Hy/D, = 1. Tlpu yuere OTXOAOB OOLIYHO
noayuaior H/D, > 1. '
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5 V= (D8) 8H 40,257 (D -+ 28)2(5,+ 8,

ﬂﬂﬂ OTKPRITOIC UWTHHAPHAYECKOTO COCyJa ¢ IVIOCKHM JHHIIEM:

A 77 2 Ve
Doxz]/———nﬁﬂ; H, — A

Tnd?

08 LMIHHAPHYECKHX COCYAOB € NONYCOEpHUecKAMH KHHIAMH
ONTHMANBHOE 3HAUEHHE BEICOTHl UHAHEAPHYECKCH YACTH PABHO HYJIO
(Ho = 0). Ilas cocynoB ¢ modycdepHuecKHM JHHIEM M IUIOCKOM
KPHILKOH ONTHMaNbHbe 3HAUCHH A 1APAMETPOR paBHEL: D, = 1,151‘0717;
H, = 0,94 V' V. Jlas oTEpEHITOrO LHAHHAPHYECKOTO COCYAA ¢ HOAY-

chepHUECKHM JIHHIEM ONTHMAAbHBIM fBAsAETCH Bapuauwt ¢ f, = 0.
[IpaMOYyroJdbHBEe pPe3epBYaphH H COCYIH NO3BO-

- AT fonee PAIHOHAABHO HCTIOALIOBATE [IPOKN3BOACTBCHHBIC INIOMAAH,

uTO SRAAETCA BAKHBIM PakTOponM. B OpsAMOYTOIbsHEX cocyaax ynoGHo
pasmeiiath paBoune ycTpoictBa. (OHH KOHCTPYKTHBHO TPOCTBI: HpU
HX H3TOTOBACHUU KOJAHUECTBO OTXOAOB META/NIA HE3HAUHTEIBHO.

{IpEMeHeHHE NPAMOYTOALHBX PE3epByapos JWish XPAHEHHT XKHLKO-
¢Teld CUMTaevcAd HE COBCeM HenecoofpasubiM, MOTOMY YTO TaK#e pe-
sepBYaphsl MOTyUaloTes: Golee MeTallOeMKHMH M IOPOrHMH 10 cpaBHe-
HHIO € HEJAHHAPHYCCKHMH. YISABHBIH PACXOJ METa/ia HA W3rOTOBNE-
HHE TIPAMOYLOMBERIX pe3epBYApoR cocTasdader ot 90 mo 130 kr/m?,
a Aas UWJAHHApHUecKHX — oT 18 no 50 xr/m®, npurueM yremabHEIH
pacxol MeTanna B 00COMX CAYYAAX VMEHBITAETCH C VBEIHUCHHEM .
BMECTHMCCTH. [IpuMeHeHHe NPAMOYTOALHEIX COCYAOBR Lenecoofpasyo
B TOM CJAyuae, KOTa YBOAHUEHHE PacXofa MeTANIA KOMIeHCHPYeTCs
IKCINYATALHOHHLIME YAOOGCTEAMHE WM €CTh HeoOXOJUMOCTh Jyulle
HCIOADL30BATh BHYTPEHHEE INPOCTPAHCTEO AaAnnapaTa.

OnpepenuM HauBLIFOAHCANINE pPa3Mephl 3aKPLITOTO MNP SMOYIOMb-
HOrO cocya, IPH KOTOPBEIX €rG MeTaMA0eMKOCTh OYAeT MEHAMANbBHORM.
Ias ynpoinenns He OyAeM YUUTHIBATH PACXQJ METAAMA Ha TMpHAaHHe
COCYAY KeCTKOCTHM, Ha OMOPSHI, INBHI H np. YeJnoBUMCH TaKkKe, UTO
TOMUIMHA CTEHOK, JAHMINA M KPHIUKW OAuiakoBad, Torga onpefens-
IOIMM MapaMeTpoM Dackola MeTadJa MOMKHO CYxTaTk [OREPXHOCTD
cocyna.

Ecay 0603HAUHTE CTODOHBL IIPAMOYIOABHONO COCY/A Yepes X, ¢, 2
U BBecTH 0003HaueHueE Z = kY, TAe kB, - OTHOIEHHE BEICOTH COCYAA
K €ro [mupuHe, To MIOHAAEL TIOBEPXHOCTH COCYAa 3afattoro obmema V
Oyzer onpenensaTbes 3aBHCHMOCTBIO

l
F=2 (%—Ly,— k). (14)

OueBy,THo, 4TO MEHEMAJLHAS IOBEpXHOCTL Oyaer y Kyfa (&, = 1).
OnHako Ha npakTuXe NPHXOARTCS IPUMEHATh TNPAMOYIOALHEE €O-
CYIBl, oTnnuatomuecs oT Kyba. OHu OYAYT XapaKTepK30BATLCSI Pas-
JHYHBIMH 3HAYCHKESIMH #;, KOTOpsle MOTYT Jufo 3ajaBaThed, JHOO
BHGUpATLCS.

Has onpefeneHnsi ONTUMATBHEIX PazMepOB COCYAA 3aJaHHOTO
o0bema, coraacro saBHcHMOCTH (14), JOCTATOUHO y3HaTh TO 3Haue-
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HHe y, (NpH BRIOPAHHOM &), NP KOTOPOM IMIOUIAAL MOBEpXHOCTY
Oyder MuHHEManbHOH. YTOBH ONPEASTHTH 4, HEOOGXOLUMO B3gry
NPOUSBOAHYI0 OT F 10 ¥, NPHP2BHATL €€ HYMIO H PeUlHTh ROTVyeq.
HOe ypapHenwe.%; [IpoflenaB yKasaHHOe, [OJYYHM onTnMaﬂLHym
WHPHHY cocyna

13 1
Yo — Ji;_*%_v.
MunumansHas Iomais NOBEPXHOCTH COCYAa OyAET BHIPAKATLCR
p _ B 3TOM CJYUaE 3aBHCH-
\ \ [ [ MOCTBIG
. Fo
S F(Jﬂ . ’ % 148 o5
3 // y . @75 =3 {2 (k1 ‘f‘ 1) /kﬂ 51/V2.
- Ko (15}
):\ OcTanbHble  pasMepwl
; h gf ~COCyAa € MHRHMA/IBHOM
T ’ NOBER XHOCTHIO Synyr
paBlLI:
AR SO P
) o =g 20 V05 + DEY:
r<: | a1 3 5 4k1
e et ] ="V G V"
/r. ( I+ )
; A | 7 Taxum opasow, Bee
G 45 a X TpH  pasMepa  IpAMO-
WLW?—W—*J—"—-———?- YTOJABHOTO COCYAd C M-

HUMaJAEHOH  IJOMIAABKD
Puc. 39. Tlapamerpsl UPAMOYTOABHLX COCYAOR  TOBEDXHOCTH W CaMa TO-
BEPXHOCTh ABIAITCA
byHKIHAMH o0beMa M OTHOIUEHHA ABYX ero HaMepeuwd. JBa apyrux
ONTHMANBHEIX OTHOWIEHHA pebep NpsSIMOYrOMBHOND COCYyAa TaKKe
ABAoTeT QYHKUHAMHE TOJABKO &, T. €,
kzoi“}zz_:of)(kl -+ 1) kao=xi:‘ = —*——klg‘:ll .
Ha pyue. 39 upeacrasneHs! 23aBUCHMOCTH CASAYIOH X Ge3pasmep HbiX
napaMerpoB B QYHKIHK 2, o> 1 (HEmHSII MEKaga): :

e T TV
. F .
FQ:%—/E%_-, k2l}; k&ﬂ'

Hna onpenenenns pasMepoB cocyla ¢ MHHHMAJbEOH MIOILAJBI
" MOBEPXHOCTH TMPH H3BECTHOM 3HaYeHdH Kk, ROCTATOUHO TIPOBECTH
BepPTHKA/Ib 4epes 370 3HaueHwe. OpAHEATH TOYEK mepecedeHHs Bep-

112

KAl € KPHBBIMH ONPELessT COOTBETCTBYIOIIME 3HAUEHHA Ges-
asMepHuIX mapamerpos. [lis onpefesedHs napamerpop paccMaTpH-
paeMOTo COCYAa He 00s13aTeJbHO 3HaTh MMERHO #,. C oZMHAKOBEIM
crexoM MOXKHO 3afaTh Nwoboit U3 Ge3pasMepHsux NAPaMETPoB W HO
Hemy OIpENelnTh BCE OCTAJNBHEIE. ) .

Mas noayuennst aSCOAIOTHREIX 3EAUEHNH 1APaMETPOB NP AMOYTOMb-
gOro COCYAA 3aaHHOTO ofbeMa HeoOXOAMMO NOCHE ONpeAeNeHts CO0T-
BeTCTBYIOWUX 0e3pasMepHBIX NapaMerpoB BOCTNONB30BATLCA HX 3a-
BHCHMOCTSIMH.

[TpuBedeHHBIM TPaduKOM MOMKHO MOJL3OBATLCA W TPH Ry < 1
(Bepxnsis mxana). TIpy s7oM HeoCXOARMO MMETH B BULY CHEAyOULee
COOTHOMNIEHKE MeXay lapa-

MeTPAMH  TIPSIMOYTOJABHOIO Tabauya 2
cocvia, KoTopoe [osyua-
etcd  NPHU  MOACTAHOBKE
B COOTBETCTBYIOIIHE 3aBH-

CpaBryTeNbHLIE JAHHBIE
BBHIYHCAEHRA INOU(AXH TOBEPXHOCTH
3AKPHITOTO TIPAMOYTONLHOTD — €OLYAA

cHMOCTH BMecTOo Ky 06par- orpem-
HOTO €rd 3IHAUSHHA 1/131 Juauenns kospbu- HOCT TIpR
_ | uuentoB B dopmuyie Pasxgbo(g'rb Ongl‘iﬂfﬂe'
KO3 -
k>l 20 Yo Yo Fo Ra %y P ‘Twewten | MUCHLAKH
. s fopuy. | NP
i aax (1h) !
Ry <l gy 2 Xy Fy Ry Ry 2 os) 6) A (16) @f&fﬁ{gg
3 OpMyae
IIpu k,, GAH3KOM K eAH- © %
HHLE, JJIHHA COCYA&, H3Me-
HHI;[C;:I[HESHH‘{HTgléb;{O oc- | 1] 6800 ) 6000 ) 0000 | 000
- ! " 2 3,240 6,243 0,003 0,05
Taercsa [PUMEDHO PABHOH | 4| 6963 | 7,000 | 0,037 0,53
V' V. ¥Ykasaunoe o06cTos- B! 8176 8,364 0,188 2,25
TENBCTBO TO3BOASET MpH-

GAUKEeHHO ONpPENSIUTh Ofi-
TUMAJBHBIE NApaMeTpsl COCYJA HO  CJEAYIOMHM  3aBHCHMOCTSM:

Xnp = %/V’ _ Ynp = xnpki—ojs; Zp = xnpk[f’s;
Fop =2l -+ B ) ETOPY T2, (16)

CpaBuubas 3asucumoctst (15) n (16), HaxomuM, 4TO BeJHYHHB F)
U F. omuvaorcs KosddunueHTaMH MpH V'VE  CaenopareanHo,
OTHOCHTe/IbHAS TMOCPEeUIHOCTh BBIMHCACHHOH IJIOLIAZH INOBEPXHOCTH
10 npuGauxensofi hopmyne OyeT 3aBHCETH TOALKO OT 3HAYCHUH
STHX Ko3(DPUUMEHTOR H OT MX pasHocTH (Tabn. 2).

Haomane nosepxHocT# TpPSIMOYTONBHOFO OTKPHITOrO pe3epByapa
3alannoro ofneMa Moxer OBITh ONpeNeNeHa MO BRIPAKEHUIO

ok, H1 ¥

R L TE

113



Onrumanbibe pazMepsl TAKOro cocyaa OYIVT paBHLL:

/TR i ]3/ P
’Yﬂégl mvs 90: le%._V,
2,=1"0,25 (2k; + 1) &,V.

TIpakTHYeCKH OXKOHYATE/AbHLI BLIOOD DPA3MEPOB COCYAA B Kam[uom
KOHKDeTHOM CJyuae HYXKHO COrJTaCOBLIBATL C pasMepamMe JTHCTOROIG
MeTanaa, co CHHXKeHHeM TPYAOeMKOCTH WU3FOTOBJICHHSA CcoCYAa U T, 1,

OHpE}J,&ﬂEHHe pasMepon HNpAMOYFOALHOTe COCYAA, UMETIero mu-
HUMAaAbHYO INIOMIA[L [TOBEPXHOCTH HA CAHBHILY ofpema [IpH 3alaHHOM
3HaYeHKHH kl, HMeeT [IPaKTHUECKOe 3HaueHHe H IAJAA OfNpeIsyeHus
pacxona sManeff, AaKOB, KPAaCcOK, KOTOpBIe HIHDOKO TPHMEHTIOTCS
B DHILEBOH MPOMEILAGHHOCTH B KAyecTBe NOKPBITHI.

Jureparypa: (14, 17, 21, 23, 24, 26, 31, 34, 36, 44, 501.

TAABA YV

UCIONHHUTENbHBLIE MEXAHW3MbI
UMKNWYECKOTO NERCTBWA

§ 1. WapaupHo-cTepHEBLIE MEXAHHSMBDI

K mapHHPHO-CTEPKHEEBLIM MEXAHH3MAM OTHOCSTCH KPHBOLIMIIHO-
MOASYHHEIE, KPHBOIMIKIIHO-KODOMBICJOBEIE, KPHBOWIHIHO-KYJAHCHbIE
1 ap. Oy XapakTepH3YIOTCa pa3MepaMy 3Benben, BpeMenem pabouero
H XOJOCTOI'0 XQROB, BpBMEHEM KHHEMATHUYECKOrQ HKJI4, OTHOUIEHHEM
BpeMeny pabouero Xofia f, KO BPEMEHH XOJOCTOTO X0Aa fy. ITO OTHO-
leHHe HOCHT Ha3BaHMe KoadpdulnLueHTa HHTEpPBAJAOB
MeXxXaHH3IMaA

K =tt,.

Llpw mocTosisHo# YrvioBoll CKOpOCTH BeAvliero sbetia woshduiuesHt
WHTEPBANOB MOKHO BRIDA3SHTL OTHOUICHHEM COOTBETCTBYIOUNIMX YIVIOB
3TOTO JKe 3BeHa, T. €.

K= (pr‘(PX'
YunTEIBAS, UTO JUlsi ZAHHBIX MEXAHN3MOB BpeMsT KiHeMaTHYeCKoro
urkaa 7, cKJagplBaercst TOABKO M3 Bpemenu pafodero H XoJOCTOro
XOR0B Be#yllero {BeAOMOro) 3BeHa

TK = fp + tx:'
UPH TOCTONHHOR YINIOBOL CKOPOCTH BEAYUIETD 9BEHA ©p NOJYYHM
T[{ml == (tp _JL tx) ® = Py + Py == 2. (17)

¥rau padouero u Xoj0CTOro HOBOPOTOR BEAYIIETO 3BEHA B 3TOM
Glydae aAsasoTcd $yHKUMAME Ko3phrIuenTa HHTepPBAJIOB:

2 2

Bo=ogs e TR (18)

Pacuer u komcTpynpoBamme yKasaHHbIX MeXaHH3MOB CBONHTCA
K OpenesieHuio WX reoMeTpHYECKHX NTapaMeTpPOoB 10 3afaBHOMY LUKIY
Pabotet, wanpumep no Ko3bMHILNERTY MHTEPBATOB, W [O OXHOMY HJIH
HECKONBKUM reoMerpuueckyM IapaMeTpaM, HalpuMep fo 6a3oBoMy
PasMepy (paccTosrue MexKIy OCAMH Bp2IUEHHS H TIOBOPOTA BEYILEro
1 Benomoro skenben), 1 K paspadoTke uepTeKeH KaK HA MEXanH3M
B 1lesoM, Tak u Ha ero 31eMEHTH.
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KpHBOWRNMHO-NONSYHHEE MEXAaHUIMBE mpy.
MEHAWTCH AAd npeoﬁpasosaﬂnﬂ BpallaTC/MLHONO OBHXKEHHA KpHBO-
muna (o6BYHO ¢ TOCTOSHHOM YIMOBOH CKOPOCTBIO) B BO3BPATHo-

nocTynaTebHoe BKKeHne nonsvua. [lonpaspensorcsd OHY HR men.

TPaRbEHE H BHELEHTPaTLiLIe.

Ha puc. 40 npencraenena KHHeMaTHuecKas CXeMa WEeH TP afl b -
HO [ 0 KPHBOWHIHO-NOA3YHHOTO MexaHusMa. B Takux mexakuamax
och (O BpameHHs KPHBOMIMIIA JEKHT Ha NPOJOTMEHHH TPaeKTopHy
By—B, IBHXeHH# NOJA3yHA, yroa pabouerc mMOBOPOTAa KPHBOMIMIG
paBeH YAy XOJOCTOr0 TOBOPOTA, K0shdHUHEHT HHTEDBANOB PaBex

Puc. 40, Cxema OEHTPANRHOTO KPHBOLMNEO-MOA3YHHOTO MEXAHH3MA!

! — ®pHBOWIHN; 2 — waTyH, § — nonasyH: 4 — crofika

efunuite, Kpome Toro, nonHoe mepeMelieHHe TNOA3YHA S, DaBHO
ABYM JUIHHAM KDHBOILKIA f,

S =2r; (ByB; =204 = A,A4).

HOas xopoiue pafoTsl MexaHH3Ma PeKOMeHAyeTcd MaKCHMalbHoe
3HaueHHe yraa hasaeHus A, OpdHEMarts Medblie 30°, areoMe-
TprnYyeckuii napameTp Mexaunusma r=r/l<
< sin A, e I = AB — pauna maryna. Uem medbine A, Tem ayulie
yeaosHa paboThl, TeM Beloe K. 1. 4. Hanpasnenue Bpamenus KpHBO-
muna (CKopocTs o) o4 ZefCTBHEM TNPUICKENHOH HATDY3KA (MO-
menT M) xenarenbHo BEIOMpATL TaKHMM, uTo0B NpH paboueMm XOJAe
HOVI3YHA (CKOPOCTh U) W NPeQJONeHHH NOAE3HOH CHIBL COMPOTHBIE-
Hug P WAaTyH HCOBITHIEAN OB PACTArMBRICIIHE YCHAHA, 3 He CHKEMA-
tomre. Tpy cxuManuiny yeuinax maTyy HeoOXO[HMO PaccydTBIBATD
Ha YCTOHYHBOCT.

BaKERIME XapaKTepHUCTHKAMH Kak AI5 JaHHOIO MexXaHusma, Tak
H sl IpYTUX NOJoOHBIX MexaHH3MOB #BNfIOTCA CKODPOCTE H
YyCKOpeHHe BeIOMOTO 3Be€HA: HX XapakTep H MAKCHMaJbHBIE
3HaueHud NpH 3af4aHHOH YIJIOBOH CKOPOCTH BPAILEHHA KPHBOILLHNAE.
Bripamenus 15 CKOPOCTH B YCKOPEHHS TOR3YHA MOXKHO NOAYYHTDH

- audepernupoBaHuer TO BpeMeHH NyTH ByB = s, Ko1opwifl Ha OCHO-
BaHuu puc. 40 npelcTaBNNeICd 3aBHCHMOCTHIO

§=(r+ 1) — {rcosq 4 [ cos A),

rie @ — yroj LOBOPOTA KpHBONIMNA; A — TeKylilee 3Hauenue YIVid
JaBlaeHH .
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Tak Kak sin A =Asing, T0 cos A = (I —sin® A)%% =
= (1 — A sin® @)°-%, Tlepexoms K n#puOAHMEHHOMY ONpEIeIeHHIO

cos A DYTEM pasJoXKerua mocieAHeli (PYHKUHM B CTENEHEOH psaa
4 OPPAHUUNBASCH TEPBEIMI ASYMA cnaraeMmpmMu:  cos A s [ —
__0,5A% sin® @, noayuaem:

s==r {1l — cosp - 0,54 sin? );
v =~z @y {sin g - 0, 5% sin 2¢);
W =z i (Cos ¢ - A cos 2¢).
MakcHMa/bHble 3HAUEHHS CKOPOCTH HMEIOT MECTO TPH YCAOBHH:
. dv/dt =10; cosq--Acos2¢=0. '

TIpeobpasys noclejxee ypaBHEHHE, MOTYURM
2k cOS*p - cosp — A =10,
oTKVi2
' — 1 VT8
43 ’

Hanpumep, npn A = 0,25 noayuum ¢, = 77° u v, = 1,029m,r.
Jdna xomocroro xofa OyieM umerh cos ¢ = cos (360° — @) n ¢, =
= 360° — 77° = 283°. Ilpu @; = 0° u ¢, = 180° cropocte 03, 4 = 0

DKcTpeManbHEE 3HAUCHHS YCKOPEHUs HMMET MECTQ IIpH YCJIOBHH

' dwidt = 0; sing -} 2Asin2¢ = 0.

[lpeoBpasyem nociennee ypaBHeHHE K BHIY
{1 -+ 4Ahcosglsing = 0. {19)

COS g0 =

PemienusiMu  310r0  ypapHenus Oyuyt: ¢, = 0, ¢, = 180°, ¢, =
= 180° -~ arccos 1/4A. Jag xomocroro xoja OyleM HMETh ¢ =
= 270° — arcsin 1/4A. Hanpumep, npu A = 0,25 moayuum ¢, =
= Q3 = @, = 180°, anpuk > 0,25 Gynem umers @, + ¢,. Hanpumep,
Mpu A = 0,32 noayusam @z = 141° 22" 30", ¢, = 218° 37’ 30".

HomcraBnsin mafigenuple mo ypabuewwio (19) 3HauveHyst yraos
B 3aBHCHMOCTL ISl YCKOPEHHR IOJ3YHA, TOMYUHM:

B Havane pafodero M KOHIE X0JOCTOTO XOACB

Wy == Wyay =A% wfr {1 +2), (20)
B KORe paBouero M Hagaae XOJOCTOTO XOIOB

Wy == —wir (1 — A),

XORHEI yuactke TopMoikendd pabouero ¥ ydacTKe pasroHa XOJM0CToro
OB

Wy q ~= — 031 (1 4 8AZ)/(84).

aKHOCﬂeﬂHHH 3aBUCHMOCTE CIIPABEIHBA ToNpKO 1asa A > 0,25,
pa KaK coMHORMTENL B CKOGkax ypasHeHus (19) He MoXkeT cTath
BHBIM mymo mpu A < 0,25.
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HonyetrMmas BeaHYHHA YIVIOBOA CKOPOCTH KPHBOIIHNA, olipe.
JensieMas M3 BeIpaykeHus (20), .

Wimax
[@] < Vr(l Ty
MuHHMaNbHAA BeJHUYHHA BPEMEHH KHHEMATHYECKOI'O LHK/A C yye.

ToM 3asacuMocTH {17)
Ty pin = 20/[e,].

Ha puc. 41 npeacTaBieHa KHHEMATHUECKAS CXEMa B H el e .
TPEHHOTIO KPHBOUHNHO-NION3YHKOIO MeXaHH3Ma, COCTOSIIIerg
U3 Tex Ke 3/eMEeHTOB, YTO M LeHTPA/ILHLIA KPHUBOUIRITHO-TION3YHHHI

Puc. 41. Cxema BHENSHTPEHHOTQ KPHBOWMEHO-IIGASYHHOTO MEXAHW3MA

MexaunsMm. BHellenTpenHbie KpHBOIINIIHO-TION3YHHEE MEeXaHHE3Mbl Xd-
PAKTEPH3VIOTCH HKCLEHTPUCHTETOM e i K03dhdUIHeHTOM HHTEPBAJOB,
3HayeHHe xoToporo ofeuHO Gonblie elnHklbl. [locnenuee obecmeyn-
BaeT Gosee MaBHyio pafoTy Mexanu3ma Bo BpeMs pafouero xopa, Tak
K4K Ha Hero OTBOAHTCH OoJblle BPEMeHH, ueM Ha XOJIOCTOH XOi.
das ofecnedeHHs YLOBAETBODHTEIbHLIX YCJOBHH nepefauyn Cuil
PEKOMEHAVIOTCHA CASAYVIOIHEe 3HAYCHHA MaKCHMAJBHBIX YIVIOB JaBie-
Hust: npu paboueMm xofe — A, < 30°, npu xomoctom xoge — A, <
< 45°, C yueroM 3THX 3HAYEHWI NOAVYUM CHEAVIOWKE 3ABUCUMOCTY
(mpu r > e):
he—w=sinAy; /(1 —A)=sindAy, A-fx=sini,,

rie x =¢//—reoMeTpUHUYeCcKHi NMapamMmeTp Mexd-
Hu3Ma; Ay, H Ay — MakcHManibHble 3HAUCHUA YI7la AaBjEHV,
Korja maphup A pacnonaraercss Ha OXHOH BePTHKAIW ¢ TOUKGH

u Korga mapHHp A saHuMmaer nonoxedue A; (KoHen paBogero XoAd
HAH HauaJo XoaocToro xofa). Ilpu pacuerax no nphBeleHHBM 34°
BHCHMOCTAM HEOOXOIHMO YUHTHIBATH, YTQ Oapamerp x saBucHT OT
napaMeTpa A H OT yraa @

(1 — 2%) sin {pp - 1)
o= .
VIT(TF %) — (T — 72 cos (¢ — m)]
Hanpumep, npn & = 0,3; K = 1,12 noaywum ¢, == 190° 11"
= 0,258; A, = 21°40"; A, = 2°24"; A, = 33° 55"
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—
p=—

TtosioxeHHs MEXAHW3MA, COOTRETCTRYIOWIHE ABYM KPaAHHM NQIG-
JKEeHH M [oA3yHa By u B, ¥aPAKTePUAYITCS YrlaMyu HaualbHOTo A,
4 KOHEUHOTO A, [OJNOXKEHWH 1aTyHa. JTH VIMIbl ONPEISTAOTCS 3
TpeyTro/ib HUKOB 0y8,C u 0,8,C ¢ onHo#t ofuiell cTopoHOH, paBHOf
SKCILEHTPHCHTETY €,

- ? - [
A, = arcsin Ay = aresin ————
—7r

{+4r > !

[TepeMelleHHs, CKOPOCTH H YCKOpeHHS TOA3YHA IPH @y = const
MOMKHO OfpPEI&NUTb IO ypaBHe-

— ik ww’)
s= (V{1 F2F = — %
—rcos(p+ A) —~/IcosA; ) /51
: ] R
v =y [sin (g -+ A,) - |
-
+(tgA)cos (@A) A\ E 3
64 -
= oir [cos(p+A,) + B N
l \ @, pai
B Wl ek ; 1050 2,408 5}53
cos? A / 1127 \ 2,25#:{ 3,781
—(igd)sinfo+ 4. ], N\ EiE
45 PSS '
rie ¢ — VLo [oBOPOTa KPHBO- °
WK, OTCYHTHIBAEMEI OT TIp AMOH \..‘k__
0,8, Ha KOTODOJ pacnonarakTtes

kpupownn 0,4, u matys A B, W
B HauyalbHOM TMOJOMEHHH MeXa- Pnc. 42, Kpueble H3MeneHHS CKOpOCTH
nu3ma; A = arcsin A sin {p -+ W YCKOPEHHS IOM3YHA
+ A,)—un ] — yroa paeneHus, or-
CUHTHLIBAGMBIl OT TPAeKTOPHH JBHXKEHHH MON3YHA H ee IPOJOTKeHH S,
MakcuManbHbie 3HAUCHHST CKOPOCTH OYAYT MMETh MECTO TpH
yenoBuy
duy 2 1
~—=0; cos(p+8,)+ALOI (A sin(p+4,) =0,

cosd A
a MaKCHMaJbHbIe 3HAUCHHA YCKOpenHd — IIpH YCJIOBHH

d l. 2 AH
B 05 sin(g+ A 41,50 22O

cosd A

_ o [cos? (@4 Ayl sin2A [cos (p 4 Ay)] sin2A
1,64 cos A +05 cos? A =0.

_ Hanpuwmep, mpi A = 0,4 ¥ » = 0,24 monyuuM (puc. 42) v, =
= 1,012a,r (kpupas 1) mpr ¢ = 1,221 paa (69° 67); w,; =
= 1421w npy ¢ = 0 (kpusas 2); w,, = —0.5450% mpu @ =
“935442’ Pan (139° 54'); w,; = —0,6550% npu ¢ = ¢, = 3,381 pan
942, mpw A =102 ¥ z = 0,02 nmonyumm v, = 1,016w,r
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(kpusas 3) mpu 9 = 1,4 pan (80° 12'); w,; = 1,20} npn ¢ — 0
{(kpupad 4); w,; = —0,8ai upu ¢ = ¢, = 3,15 pax (18(Y 297,
KpHBOmMMAIRO-KODOMBICJHOBE € MEeXaHu3syy
NPHMEHSIOTCS, KOTAa HYKHO NpeolpasoBath BPALLATENbHO® IBHKelye
KPHBOIIHNa B KauaTeNhHOe IBHMKeHH® KOPOMHCAA (BEIOMOTo 3BeHa)
Oun Taxxe MoryT OHITh BHEUCHTPEHHBIMH U IEHTDAJNbHBIMH. '
Ha puc. 43 mpeacraBiesa KHHEMATHYECKast CXeMa B H e 1l ey .
TP eHHor o KPHBOUIMIIO-KOPOMBICJIOBOIO Mexannsma. Havansuge
LoNOXKeHHe MexaHu3Ma xapaktepusyerca kKoHTYpoM 04,8,0;, a ko.

Puc. 43. Cxema BHENEHTPEHHOTD KPHBOLIKIHO-KOPOMBICIOBOTO MEXaHH3MA!

! — wpupowum, 2 — mIATYH, 3 — KODOMBICHO] 4 — cTOMRa

Heugoe — Koutypom 0,A;B,0;. DTH MOJOMECHUN ONPEASARIOTCS 3Ha-
YeHHAME yraoB Ay, AL, Py H Y, OTCUHTAHHBIX OT P SIMOH, COBMEIEH-

Hol ¢ MemoceBoH nunHefl 0103 ITH YIAH H pasumephl 3BEHLEB MeXa-

HH3Ma CBHA3aHBEI CACAVIOIHMH SaBHCHMOCTAMHM:

_ Bt tn)—rk o A )
A, = arccos TR, ; Ay = arccos TR
P, = arcsin—lg—;irl— sinA,; ¥, = arcsin lz—?—@— sin A,

3 3

rae I, = 0,0, — 0asa Mexauusma; I, = AB — aquHa mwartyHa; f; =
= ;A — RIVHA KPUBOIHNG; ry = O,B — JIMHA Kopomslcaa.

¥Tap pafouero H X010CTOr0 NOBOPOTOB KPHBOIIHIIA OTIp eeNsioTCa
No 33aBHCHMOCTSM:

q’pzﬂ—*_(AK*AH); (Px:ﬂ'_(AK_An)-

ClieaoBaTeALHO, Pp > 0 K> L
MaxkcuManpuBll yrog pasmaxa KOpoMBICIa

Ipm = 1PK - Ipﬂ'
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QyHKLESA TIOMOKEHHS MEXAHH3MA HAXOAMTCA TPOCKTHPOBAHHEM
KoHTYPa Mexauuama 0,ABO, ua ocs 0,05 1 och, efl nepneHgUKYAAP-
o # TPOXOASILYI0 uepes touky O,, B pesyibTarTe Yero:

HY?
72008 (@ 4 A,) -+ 1y o8 @y — 75 CO8 (- ) = 3
rysin(e 4 Ay} -+ Ly sin gy — rgsin (g + ) = 0,

rae ¢, @y H ’lﬁ/ — TEKYULHE 3HAYCHHS YIJIOB, NOKa3bIBAOUINX TTOMOXKE-
uusi 3BEHBEB MexaHusMa.
Mcgmouas yroa ¢, INocae HexkoToputx npeobpasoBadkli OymeMm

IMeTh

"p = —«1!)1{ + arcsinﬁ— {rl[d2 - (‘lg — ?’%)] sin ((P + AH) = -

s —rcostp + An| ) 4 — e — (& — AT,

rae d* = r* — 2r, cos (¢ -+ A) + L — BeromoratenbHasi Beau-
HHA. _
Tlepexonst K OTHOCHTENbHBIM TNapameTpaM u obo3Hayas

. ly . . Ts . . a
l4 ¥ 2 14 E ?\‘3_ 14 » ?“d"" f4

2

MO Y UHM

. 1
= — P, - arcsin T2 {7»1 [}»5 — (7»% — h%,)] sin{o + A%
Valy .

+ [1—My cos (p - AN}/ 4h3hG — [hG — (A — AT}

[epBas w BTOpas mepemaTouubie GyHKINH A5l KopoMmuicaa GyayT
HMETL BHJ:

of by | osin @c + Ag sl (P — )] .
377 s f sin Yo Ay S0 (P — Po)]

8 — Ay [ 008 Qe -+ Ay €08 (e — o)} — Mg [ €08 o — Ry €08 (e — V)] ,
Ay [ Sin e -+ 2 sin (e — Pe)l

Tie
P = o+ AH; Yo =P + Py .

B HGHTP a/J bHOM MerxaHﬂsme ﬂpHMaﬂ, HPOBE,E[QHHEH
€pes Toukn B, u B, KopoMmpicia HpH KPafHHX €ro [NOAOKEHHAX,
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NPOXOAHT Yepes Ocb BpalieHHs Kpubowuna. IlapaMeTpnl mexy.
HH3Ma CBA3aHB MewAy coloH CcAeAVIOUIHMH 3aBHCHMOCTAMY:
Py = Py Fy=rgsi0,50,; =1 CO8A;

B-+{ltn)® 3
2[4 (!zifl)

A = arccos 3 S = 2ry=2rysin0,5¢,,
rie A —yroJg nDoOCTpOEHHS MEXAaHH3MA.
KPHBOWUNBHO-KYAHCHHE MEeXaHU3IMB OpuMe-
HSIOTCS AT NpeoGpa3oBaHus BpallaTeIbHOre JBHXEHHS KPHBOUIHTa
B KA4aTelnbHOE JBHIKeHye
KYJARCH.
By Ha puc. 44 npencrtan-
JeHa KHHEMATHUYECKas cCxe-
1 M4 KPUBOUIHIHO-KYARCHOrD
MeXaHu3aMa. MexaHusm usg-
OpazkeH B INPOH3BOALHOM
W JBYX KpaHHUX NONOKe-
HUAX, JJIUHE 3BEHBEB: KpH-
BomHna r = 0,A; Kyauch
rg = 0B, 6asw I, = 0,0,.
TlopoOrnle MexaHHsMbl OT-
HOCSITCSE K CHMMETPHYHEIM
MeXauus3MaM,  NOCKOJAbKY
BpeMs pasrorEa  KYJHCH
paBHO BpEMeHYH ee TopMo-
weHns, Yroa pabouero mo-
BopoTa (¢, Gonbwe yraa
X0J0CTOrO  TIOBOpOTE @y
Puc. 44, Cxemz KPUSOWMIEO-KYIACHOTG  KDPHBOLINNA, ¥ KO3thhuuH-
MeXaHI3MA: euT HHTepBados K > L.
! — KpHBOMAN, £ — OONSYH; 3 — KYyJuca Tlonuwit  pasmax KyJaHcH
Py, TOMHOE  NepeMeiliesune
TOUKH B KyJauck S, == B,B,. I'eoMerpuyeckuil nmapamMerp MexaHH3Ma

A= 1 = sin 0,5%,, == c0s0,5¢, = >
l4 2r3

¥rapl TIOBOpOTAa KpuBomMna TOpH pabodeM u  XoAoCTOM XOA4X
KyJAHCH MOXKHO ONpeIeduth no dopMyaam:

Pp = 2 (7 — arccosA); @, == 2 arccos ),
(pD:‘TE_TLle; (Px::ﬂ'—wm'

¥roa pasMaxa KyJadChl B JJAHHOM MexaHH3Me HermocpeAcTBemHO
CBA3aH ¢ KoadpuiHEHTOM HHTEPBAIOB

_ K1

122

JlnA BBIABNEHHS 3aKOHA JBHMKEHMS KYJIUCH 5TOTO MeXaHH3Ma
coCTABHM 33BHCHMOCTE 1 = F (), PaceMortpum Mexaunam B NpoH3BOaL-
oM TIOMOKEHHH BO BpeMs pafouero nosopota KpruBowrna. Otcuer
TexyILHX 3HAUEHHI YTJIOB @ K IOBOPOTA KPHBOWHIA H KYJIHCHI Gyzem
pOKIBORITH OT HATASLUBIX HONOMEHNHE ITHX GBCHRCB 0,4, u O4B,.
[IpoexTHPYA KOBTYP 0,A0; ua ochb CHMMETPHH MEXaHH3Ma H OCh,
pff 1EPTCHIHKYIADHYIO, [OJYYHM:

034 08 (0,59, — ) = I, — r1c08 (¢ + 0,5¢,);

0,4 510 (0,5, — ¥) = r1 510 {p + 0,5¢).

PasjedHB BTOPOE BhIPAXKEHME Ha IiepBoe, Hailaem

rysin (g 4 0,5,
o= 1108 (@ 4 0,6¢)

tg (0:511-’:11 - 1P) = 7

- C yueTOM OTHOCHTE/ILHbIX TTap@MeTPOR 10N yIHM HCKOMYFO (Y HKLUIO
NMOAOKEHHST MEXaHu3Ma

A sin (p + 0,5¢5)
~ A €08 {p - 0,5¢x)

P = 0,5, — arctg i

[feppan u. BTOpas mepefaTouHble QYHKIMU GYAYT COOTBETCTBEHHO
PaBHEL: :

i A [A —cos (9 - 0,5¢4)]

s = 1 —2hcos (p + 0,50) - A2 ; @)
. h {1 — A% sin (p 4 0,50)
&3 =

[T — 24 cos (@ - 0,50,) + A%2

CocraBue ycnoswe dwj/dt = 0, noayusM ypaBHemHe
sin (¢ 4 0,bp,) = 0,

€pBOe pentenne kKoroporo ¢, = 0,5¢,. [logcTapisis 3HAUCHHE @
B Ypaeuenue (21), moyuuM MaKCHMAJBEOE 3HAUEHHE [EPBOH [e-
Peaatousnol dynxuum npu paboueM Xoie KYAHCH O3mp = A(1-+R).
e Bropoe peirenne ypaBHeHAd @, = ¢p + 0,5¢, naer MaKCHMyM
PeAaTOuROil (yHKUMA TPW XOMIOCTOM TOBOPOTE KYJIHCHL

@fn = —M(1 — A).

[Ipu pacuerax smak munyc Mowmer 6bTh ONyIIEH, TaK KAK CKo-
Tb BCerga nmomoxuTenbHa. B HAYaJbHOM MOJNOMKEHHH MepBas Ie-
ATounas QyHkuHA @y = 0.

Poc
Pen,
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Cocrapus ycioeue ded/dt = 0, noiyuum ypasHeHHe

24 c0s? (¢ -+ 0,59,) - (1 + %) cos (¢ - 0,5q,) | 44 == 0,
pEHIEHHe KOTOPOI‘O

(AT TR
cos (gn -+ 0,50, — ~—LFII=V (LT PR3 307

SuaueHus yraOB Qg U Pg JCKAT B 30HE XOJOCTOTO NOBOPOTA Ky-
JHCH 1o 06e CTOPOHBI MEXKOCEBOH AMHHH. 3/1eCh 1 HMEIOT MEeCTO Maxcy.

B 7 MyMBl  (NOJIOKHTSMbHBLY y
] ! T 1 /1\ ] OTPHILATENBHELA) BTOPOH pe-
gl 4| | 1\_| peratounofi gynkuEH. Kor.
ey, & =
EE;%’E% ! / ‘[ A @y = 0,50, win ¢, =
14 ‘_\f ﬁm#wg/w, —— = @ -+ 0,5¢,, BTOpan ne.
| [ i / I | penarounan dyERIUS £f =
42/\ f l | = 0, a xorma ¢ = 0 yan
p e |8 Forl (%211 | © == @p, [OAYUIEM g3 =
75 N #le = =tg 0,5,
07 @, - xL"“ B xauecTeBe npumepa Ha
— \ A 7 puc. 45 npenctaBaeHsl rpa-
4 . €3/ i (UKW nepsodl B BTOPOH ne-
A ‘ pefaTOUHBIX PYHKIHE @4/ 0y
b6 ‘ - vy | 1 &3/ 0} AT KPHBOLIHITHO-
08 ) KyAUCHOTO  MeXaHuaMa ¢
_ napamerpoM A = 0,4 mpu
Puc. 45, Ipaduku nepsoil n Bropolf mepega- y3MeHeHHH VyrAa MOBoOpOTa
TOYHEIX quHKU.Hﬁ B KPHBOIIHIHO-KYJAHCHOM Kpﬂﬁoﬂlﬁna oT O AO 3600
: - EXalH3ME - ’
MEXAHH3M KaK BHIHO U3 r‘pa(ﬁHKa,
IpH TOBOPOTE KpHBOIIHIA
OT HauanbHOTo MoMmeHTa (@ = 0) RO MOMexTa, KOTZA VIOd TOBOPOTA
KDHBOIIHNA PaBeH (;, H OT MOMEHTa (¢ = (,} A0 MOMEHTa, KOrjad
YyTOJd TNOBOPOTA KPHBOLIHIA PaBEH ¢y, KY/AHCA JBHXKETCS YCKODeHHO.

§ 2. ManbTHiickde mexaHuambl

MaspTHACKNEe MEX2HU3ME! [IPEHA3HAYAIOTCH N8 npeobpasoBadus
BPaMATeJbHOTO ABHKEHHR BELYIIEro 3BeHa BO BPAIUATENLHOE JIBHKE-
gHe C OCTAHOBKAEMH BEAOMOrO 3BEHa.

ManwpTHiCKNE MEXaHU3MBI MOTYT OBITE IMIOCKHMH H IPOCTPaHCTBER
HbeMH. C MOMOIIBIO MAOCKHX MalAbTHRCKMX MeXaHN3MOB JBHMEHHE
MOYKHO HEPEAaBaATs: TOMBKO [PH apaMIenbHO PACIONGKEeH X BaTaX,
4 C IOMOIIBID TPOCTPAHCTBEHHBIX (HaOpumep, o cepHuecKuM Kpe:
CTOM) — NPH PaCTIOJONKEHAN BEN0B [OA YIHAOM.

Bexyluum 3BEHOM B STHX MeXaHU3MAX SIBJSETCS BOAUIIO C POJHKOM
(KpuBowUIAn, [OBOAOK), a BENOMBIM — MaldbTHHCKUE KpecT (1air0a
¢ pajuaibhEiMK nasamu; chepa ¢ MEPMAMOHANLHBIMKM TazaMu}.

Maocxkue MaALTHHCKHE MeXaHH3ME NOAPAsA®
ASIOTCS Ha MeXaHH3MB C BHEMIHMM H BHYTDEHHHM 3alefuIeHHeM:
NPABKALHEIS B HCTIPaBRABKEIE] O/IHOTIOBOAKOBLIE U MHOIOMOBOLKOBHE:
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"CHMMeTquHble U HEeCHMMEeTPHUYHbIE, ¢ BOAHJIOM MNOCTOSHHOH U nepe-

MeHHOH JIHHEL; C NP IMOJIHHER HEIMY PaARalbHBIMA K 1€3aKCHAN b HEIMH
nasaMH ¥ KPECT2 W KPHBOJMHEHHEIMH; ¢ FEOMETPUYECKOH U CHJOBOH
puKcainell KpecTa BO Bpems ero oCTAHOBK.

V ManbTHHCKHX MEXaHH3MOB C BHEUTHHM 3allelyeHHeM IeHT]
gpallleHH s BOAKIA JIEKHT Ble KOHTYPa KpecTa (WwakOsl), a y MalbTHA-
CKHX MEXAHH3MOB C BHYTPEHHHM 3alien-
jeHEeM — BHYTPH  KOHTYpa  KpecTa.
MajpTHACKHE MEXaHH3MLL € BHELIHUM
3afefieHMeM MOTYT UMeTh HeCKOALKO
pOJi, 4 C BHYTPEHHMM 3allellJleHHeM —
TOALKO OJHC.

B npasulIbHEIX MANLTHACKMX Mexa-
HM3MAX YTOA MEXKAY OChl0 Tasa Kpecra
® oceBOH NMuHHeHl BoJHJAA NPH BX0IE DO-
AHMKa B 023 (TAK HasBIBAeMEIH YroJi BXoja)
pases 0,6m,,, (90°), a B HenpaBHAb-
HBIX - Goapiie 0,51 pan.

B OXHONCBOXKOBHIX MEXAHH3MAX 3a
ouH o0opoT BeYUIEre Bafda COBepIuA-
ercd OAHH KHHEMAaTHUECKMR LUK KpecTa
{eAHHWYHEIN TOBOPOT), @ B MHOTONORO-
KOBHIX — HECKONBKO.

¥ CHMMeTPHUHBIX MaldbTHHCKHX Mexa-
HE3MOB YIVIOBOH HIAr PacTONOMKEHHS A~  puc. 46. Cxema NDABHABHONO
30B (UEHTPANLHLIN YFOA MEMAY OCAMHU  maawTRiCKOTO Mexannsma
JIBYX COCEIHHX HHSOB) OJH HaKOBbeI, BHEIIHErQ 3AUeNACHH ¢ OAHEM
4 ¥ HeCHMMETPHUHBIX '— PasBei, Hecmy- PORBIOM M [EOMETDHIECKOI

. 5 o thuxcanued MaJbTHHCKOTO
METPUURLIA MaNbTHACKUA MeXauuaM uMeer xpecra:
Kpecy, MpeiCTaBIsAiomil cofofl aBa cun- oo, o
METPHYHLIX KPeCTa, HAMOMKEHHLIX JPYI HA  kpeeT ¢ nasaMs; 4 -— crofika;
APYTa v CABHHYTHIX Ha YTOJ OTHOCHTEIbHO 5 - Ryrosofl gurcatap
CBOKX 1a30B, J1Ad HeCHMMETPHUHLIX Kpe-
CTOB XADAKTEPHO PABEHCTBO UHCJAA BOAMJA M UHCA3 «EAJOKEHHBIX»
KPeCTOB B KpaTHOCTh YWC/IA [A30B UHCAY BOZHI.

[IpaBunbHbl CHUMMETPHUHEIAM a T b TEHCKH A MeX aHHU 3 M
BHemwero 3amenJeH®d ¢ OLHMM BOJHAOM [€OMeTpUYe-
CKoli (ukcanyeft MandbTHiiCKOro xpecra nokasag ka puc. 46. Ilpu
BDAmENHH BoAMJIA M ECTKO CBA3AHHOrO ¢ HUM {PHKCATOpA DOJHK,
YEperVIeHHBIl HA BOAME, BXOJUT B (a3 KPECTa H IIOBOPAYHBAET II0-
CICNHHE B NPOTHBOTIOVIOXKHOM HANPABJASHHU H3 Yroa ), ABHKEHHS
Pacnosoxenyqa nazos). Bonino ¢ pOAHKOM IPH 3TOM TOBOP aUNBAETCA
Ha yron ¢,, xoropeit sapaserca pabounM. OIHOBPEMEHHO NPH BXOIE
POMHKa B maz Hapymaercs KOKTAKT MeXAy (PHKCATOPOM K 3aMblKa-
Tellen, u, waoGopoOT, MPH BHIXOLE POMHKA K3 ada KOHTAKT BO3OOGHOB-
erey,

IIpu paanmefimem BpameHHs BOAMNA W TIOBOPOTE €ro Ha YIoA
X0M10CTOrO nOBOpOTA KPECT QCTACTCS HEMOABUKHLIM H 3adHKCHPOBAH-
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HEIM B HCXOAHOM nosoxennn. IlnockocTe puKcatopa cKOMbSHT g
IJIOCKOCTH 3aMbikaTesis. Takof crocol ¢uxcauuy HasHIBAETCS regpe.
TPHUECKHM.

Bo BpeMsi moBOpOTa KPECTd MEXAHH3M MOXKET PacCMaTPHBATHCs
KK RYJUCHEIH, B KOTOPOM pO/Ib KPHBOIUHIA BHITIOTHSIET BOJMIO, Pony,
nojsyna (KaMua) — poduk, a poib KYJHCH — IeOMEeTPUYECKAd oo
nasa Kpecra.

s npusefedHol CXEMB BHAHO, 4T0 (IapAMETD MeXaHuima

h— 7 = sin 0,5y = sin - — cos 0,5, = cos (@ —0,59,), (22)

rae r; = 0,4y — pajuyc Boguna (paccToTHAE MEKAY OCHIO BpalleHHs
BOAWMA U OChIO BDANICHHA DOJUKA, 33KPEMIEHHOrO HA Hem); I, =
= (0,0, — Gasa MexaHusMa; Z -— YHCJIO [430B,

Yrawe paGoyero ¥ XoJ0CTOTO HOBOPOTA BOAUAA OUPENSNATCS 3
BEIp aXKEeHHH:
' P, == 7 — Py == 22 g
p A z ’

2
Pe=7 g =t

4
INpu noctosHHOA yr0BOH CKOPOCTH BOAUMa KOS(PHIIHEHT HHTep-
BANACB ' '

—2
SR @)

KonruyecTso 1nasoB KpecTa MOMKET OHTh TOABKO IEABIM WHCAOM,
a Koapduument K goaxeH ObTh Bosbuie By, NOSTOMY B COOTBET-
CTBHH C 34BHCHMOCTRIC (23) M B EuUMAadbHOE YHCAOQ HAa30B
KpecTa MOXKET OhITh PABHEIM TOALKO TPEM, 4 MUHUMANLHOE 3HaYe-
Hue Kos(pdruuenta mHTepBancs 0,2, Ilpn yBenHyenMu yncaa nasoB
- Kpecta Kosdupuunent K pacrer (cKouxooGpasHo). MaxcrmaibHBIM
TEOPETHYECKH BO3MOMKHLIM 3HAYEHHEM 1A Kodth@HIHEHTa HHTEDBAIOB
Oyner eAnHuLa, T. e. K — 1 npu 2 — co.

Ipr KOHCTPYUPOBZHHH MAIIHH-aBTOMATOB € TIeDROAUYECKHMH
ABHMECHUAMH ¥ OCTAHOBKAME TDPaHCNOPTHPYIOINETO 3BEHA 4acTo HpH-
ZOBRWTCHA CHMTATHCH C MAaKCHMalbHO HOMYCKAEMBIMH ILJ5 2TOTO 3BeHA
YCHKODCHY AMH., HpH HCIIONB30OBAHHH B Ka4YeCTBE MPHBOAA TAKHX 3BEHREB

MAIIHH MalbTHACKHX MEXAHH3MOB MaKCHMAa/IbHOE YrJoBoe yCKOpeHHE .

Epectd, OOBMHO KECTKO CBH3AHHOUO ¢ TPAHCIOPTUPVIMIUM 3IBEHOM
MAIIKHHEl, MOMeT OblTh ONpPeNeNeHO MO YPABEEHHIO, BbIBeIEHHOMY
panee An9 ONpelefeHHs MakCHMAAbHOTO YTI0BOTO YCKOPEeHAS Ky AHCH
KPHBOIIKIIHO-KYJHCHOIO MEeXaAHM3MAa B IepHOS €€ XOoNoCToro XOAd-

Tax kax napameTp A M yrol nOBOpPOTa BOAMAA, IPH KOTOPOM
YIJIOBOE YCKOpPEHHE KPECcTa QOCTUraeT CBOerQ MakcHMaibHOro sHade
HUA, 3aBHCAT TOJLKO OT UHCJAA [1a30B Kpecra, TO BHpazeHHe A17
 MAaKCHMaJIbHOTO YIVIOBOIO YCKODEHHH KDECTa MOXKHO 3alnucaTh Tak:

2
Egmax = A,
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e A = [ (2) - Ko3dUUMENT, 3ABUCHUINA TONBLKO OT UHCLA [a30B
KpecTa (MagCHManbHOE 3HAYeHHe BTODOH NepelaTouyHOl (QYHKLHH),

CyIECTBEHHBIM OTPAHHUEHHEM TIPHMEHMMOCTH YKa3aHHBIX Malb-
[HACKHX MEXaHKH3MOB ABJseTcs HeoabIoH Pl (1mHamasoH) 3HAYEHHH .
Koa(pHILAEHTA HHTEPBAJIOB K, oA KOTOpBIM NOHAMAKT OTHOLIEHHE
ppeMenu TOBOPOTA KDECTa KO BPEMEHM €ro BRICTOAl WM OTHOUIEHHE
ppemen pabouero W XOROCTOre [OBODOTOB BOAANE UPH JABMKEHHH H
BRICTOE KPECTa, & NPU NOCTOANHONA YIVIOBOH CKOPOCTH BOAWIA — OTHO-
[ueHHe COOTBETCTBYIOIIMX YILOB pafodero M XoJ0CTOTO MNOBOPOTOB
poauaa. . .

B nuuiesod NROMEBIUAEHHOCTH daule NpHMeHAKTCd MalbTHACKHE
MeXAHHAMBI, KpecTsl KOTOPHX MMEIOT 40 NATHaAuaTH nmasoB. Ho ecau
J@xe CYATaTh, ¥TO BEpXHHM MpPEleNioM peafibHOR TPAaHUIB NPHMEHH-
MOCTH ManbTHHCKAK MEXaHH3MOB CJAYMHT MCXaHH3M ¢ ABajuati-
ueTHIPEXNa30BhM KPECTOM, TO H TOT/A BhOOp 3HAUeHHH KosdduuHeHTa
WHTEPBANOB OTpaHHUEH, TAK KaK MX DAL HACUHTHIBAET BCEero 22 sHaue-
s Ye; e (o) Pas 45 (o) Mo o s (0,846).

Cenn 3ajandslll Ko3(phuiuedT HHTEPBANOB pPaBeH OLHOMY W3
3HAYEHHH JAHHOIO psAAa, TO 3ajaya no BHOODY MeXaHH3Ma MOMKET
cunTatbCsl pemedHHoll. Ecan aajanHbiii KO3QOUOMEHT HHTEPBAIOB
finnaoxk K OAHOMY H3 3HAueHHH pAAa, a TeXHOJOTHYECKHE YCJI0BRS
BBIIOMHEHHA omepanufi no o6paboTke NPOAYKTOBOIO H3AENHUS LOMY-
CKAOT W3MEHEHHMH BPEMEHH ero NepEMellieHHs ¥ BLICTOR, TO B B 3TOM
cayuae gafada 0o BROODY MeXaHU3MA HMeeT pemende. Ecin 3a0auubli
KO3hPHIHEHT HHTEPBaNOB JANEK OT 3HAUeHHH DAja (XOTH HO-DpeM-
nemy K <7 1), a TexHonorugueckni opouecc ofpadoTkH HPOAYKTOBOTO
H3LeJ U He ZONYCKAET H3MEHEeHH A B eMeH ero BRICTOA H NepeMellleH 1,
TO CYHTARTCH, UTO MANbTUHCKUI MEXaHH3M He MOKeT OulTh NpYMEHeN
U Hall HCKATb APYIOH.

OhHaxo B paze ciyyaes BOSMOKEH IPHEM, TO3BOIAKMEA NOAYIRTL
2 paceMaTpHBAaeMBEIX MadbTUHCKMX MEXAHH3MOB €LLE HECKOJLKO
PAXOB 3HaueHH# KoxPPHIHCHTA HHTEPBAIOB. JTOT NPHeM 3aKAI0YALTCH
B BeiGope TaKoii cxembl pafoThl Mexanpama {(puc. 47), IpH KoTOpol
Kpect Kamznlil pas OyaeT NOoBopaunBaThCA HE HA OJHH YIVIOBOH IOAY
pacmoonoxeHusT nasoB VP, a Ha ABa, TpH H OOJbIIee YHCAO YIJIOBBIX
lares, T. e.

P, = A, == 2nn/z,
FAE A — YHCAO YTROBHIE 1NATOB, HA2 KOTOpDOE NOBOPAuMNBASICH KPecT
328 oflny pabounfl TOBOPOT BOZMJIA; Z — UHLIO Na30B KpecTa.

XapaxTepHCTHKH MeXaRU3Ma NPy TaKo# cxeme paboTel ByAYyT Onpe-
ANATLCH 110 CAAYIOUIHM 3aBHCHMOCTAM!

FEOMETPHYECKHA NapaMerp MexawusMma

& = sin (7nj2);
yron pa6ouero MoBOpPOTA BOAMJA
0, == (2 — 2n)n/z;
XO3bduuHeHT HHTEPBATOB
K ={(z — 2n)/(z + 2n).
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TonbKo B caygae OCYIIECTBJEHHS TOBOPOTA KpecTd KamABH pas
Ha ABa VIVIOBHIX wara (n = 2) noayuaerca JAOUONEUTENLHBE pag
u3 22 suayeyrii KosdduuHeHTa HHTEPBAROB {KpecThl DepYTCS TONLKo
C HeueTHHIM 4HCJAOM I1430B, IpHYEM MHUHHManbHOe z=13). 3ITOT psy
umeet caeayommit BUL Yy, ¥y s Yigs ..., %5 (0,843). Tlocnennee
3HaueHHEe coOTBeTcTBYeT 2 = 47 (Npy uHcsJe Ta30B 2 = 48 umeey
K = 0,849, uto Gonerue mocaennero suaueHust KX = 0,846 nexonuora
psaaaj.

TToBopoT KpecTa Kaxabfl pas 11a TpH YIAOBHX Wara (n = 3) aaer
JOTIONHUTENLHKH paf u3 44 sxaueHud KospdHIMenTa HHTEPBanoB

Puc. 48. K onpeneaenso rayOHHE
[a3a Kpecra MajJbTHHCKOrO MeXxa-
EH3Ma BHEIINETO 3aUelNeHHA

Puc. 47. Cxema mogopoTa Epecra HA
LBA YIVIOBGIX INATA

(B AHHOM ¢/AyYae HEIpPUMEHHMBl KPeCThl ¢ UHCJAOM I1a30B, KPaTHBIM
TpeM U MEHBUINM ceMu). DTOT P HMeeT Takol BHI: Yig; %yq (Voh
16 (42 S Vs oo %45 (0,844). Tlocnennee 3HaueHde COOTBET-
crByer z = 71 (npu z = 72 umeem K = 0,848 > 0,846).

TnyGuny (AAuky) o nasa Kpecta MOKHO ONPEeJenuth ua puc. 48,
KOF/la OCH BOJAMJIA H [a3d KPECTa Pacrogaralorcs Ha JHEUH eHTPOR.

CocTaBHB PasMepHYIO 1enb

Ly=rn-+r,+A—h+r,
Haijem
h:r1+rp+A+r3_l4y

TAe ry — pajuyc BOAMIA; ry, — PaiHyc ponmka; A —- sasop Mexny
POAKKOM H KPEcTOM; ry — TeOMETPUHUeCKMil pasMep KpecTa.
MaabTHHCKHE MeXaHE3Mel C BHELMIHKM 3aller/IeHHeM BeTpedaroTed
B /IBYXOTOPHOM H B KOHCOALHOM HCTIOMHeH: X, [1gis Tore wrolur BOAHA?
He 3aleBajJo Bala (CTYMHIBI) Kpecra, a KpecT — Baja (cTynuLs)
BOJuAE (T. e, yToObL ObecneynBanach NPOBOPAYHBAEMOCTD MexaHn3Ma)
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ppH ABYXOMOPHOM HCTIOAHEHUH M HEKOTOPLIX C/1yHasiX KOHCOMBiOIro
gernodHeHns HeoOXoAuMOo coOniofatTh celywlune yeaoska (puc. 48):
ryrp -+ hy - 0,5dg < Uy ry+ 0,54, <4,.

Heo6xoaumo Takwxe, uTofbl BEIpe3 B (uKcatope obecnevuBad
cpofonuelt upoxom kpecra. [lpu sHeoSxomumoctd dQuUKCHpylOUee
yCTPOHCTBO BBIHOCAT B IPYIYK IIOCKOCTD.

Jis CHIIOBOTO (PHKCHDPOBAHHA KPECTA NPHMEHSKOT NPUBOAHKIE
npyKuBHbE QUKCATOPEL

[MpaBUAbHBI CHMMETPHYHBIHM A b THHCKHHA MCXaHH3 M
BHYTPEHHErO 3allensieHlHd NokasaH Ha puc. 49, Pasmep
BOAMAA  Fy = OIA,,_; Basa
mexanmsma I, = 0;0;; reo-
MerpHyecKnli pasMep Kpe-
cra ry > Iy -+ . Yroas pa-
Gouero W XOJNOQCTOIG TIOBO-
p0Ta BOJHJA OTIPEJEN AKTCH
no Gopmy/am:

Pp =T P = ;

742
z
z—2

Po=n—Yy=—""n

KosqrpuiteHT HHTEPBA-  Puc. 49, Cxema MATLTHACKOTO MeX2HW3IMA RH Y-
JIOB paBeH TPeHHETO 3aelJIEHHA:

:+2
K = e > 1.

MHHMMAaNABHO BO3MOXKHOE UHCAO NAa30B 2
B 3TOM CJyUae TaKzkKe DABHO TpeM, 4 MAKCUMANEHOE 3Hauenue kKoaddu-
IHEATA HHTEPBANOB ~~ MATH. [IpH 3HAUNTENBHOM YBENHUEHHH GHCAA
1a30B kos(ppuuyent uHTepBanoB K — 1. Paa sHavenuii xos(u-
LHeHTa MHTEPBAAOB uMeeT Bux: 5, 3; /g 2; ¥, %5 u 1. A.

YuuteBas uAEHTMUHOCT, paBoOTH MAJBTHACKOrO MeXaHH3MA
BHYTpeHHero 3anemienus ¢ paGoTolt KYAHCHOTO MeXaHK3Ma B padouei
30He (duTepBade), YIAOBYIO CKOPOCTh ¥ YIJIOBOE YCKOPEUHE KpecTa
MOKHO OnpefeJuTh 110 COOTBETCTBYIOMIHM (hOPMYAAM A KYJHCHOTO
MEeXaHH3MaA.

Boawio B 3T0M MeXaHHIME MOMKET YCTAHABAMBATECH Ba CBOEM
Bany Tonpko KOHCONBHO, WTO SBASIETCS OAHHM H3 KOKCTPYKTHBHBIX
Henocratkos storo Bapuanrta. s cBoBofHOTO Npoxoja PoJAMKa BO
Bpema xosoctoro moBopoTa Boamaa (puc. 49) NeHTpaipHA® UACTD
kpecta jommma uMers yraybaenne (BuiTouky). Pajuyc sToif wacTw,
CjorBeTCTBymﬂmﬁ Hayajgy masoB, r, = f,cos w/z. Hdnuna nasa h =
=Ty — .

Kosdduuuert nutepsanor K >> 1 MOKHO NONYYHTH M 3a Cuer
gigon HHTEABHOTO BBeJEeHNA OJHOIO HIH HeE-
5 ABKHX BOXHUJA B MAIbTHHCKOM MeXaHM3Me BHEUHEro

Hennewns, Ilpn aToM HeoGXOAHMO, UTOGBI YrOA MEK/TY BOJM/IAMH
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(yron pacnono:menns BoAu/) Gul OB EECKOABKO GoIb1IE YIUIa patogerq
NeBOPOTA OAHOrO Boauaa. Ocrapmascs yacTh ¥raa MEXAY BOEMAayy
GyzeT NPUXOAMTLCH HA XOMOCTOH NOBOPOT BOLuia. TakeM opasoy
ecny S — uHUeJ0 BOAWA, TO '
2n 2n 2z
T>(PP’ S<E7_p_: z—2 °

MakcyManbHoe yueno ot S =25 MoxKeT GuiTh YCTAHOBJIEHO py
MU HHMabHOM KOJTHUECTEE a30s 2 = 3. [lsa BoAHIa MOT'YT GLlTh yera.
HOBJIEHBI TIPH JTIO0OM KOJMUeCTBR Na30B 1A Kpecte (0T Tpex 10 Gecko.
HEeuyHOCTH).

£ Puc. 50, ManpTHHCKHA MeXaHH3M ¢ nomycepkyecKMM KDECToM

¥Yron xoJocToro IIOBODPOTa KaXA0ro M3 CHUMMETPHUHO pacroo-
HEHHDIX BOJANHA Gy,U.ET CHpeIcaAaThed IO YCAOBHKY:

,___211

Pr== —g—— Gp = =—[22—S(z — 2)].

Kosgipuummens uaTepBanoB MeXanH3Ma B 3TOM caydae 6yner

r 8(2—2)
R = 2:—8(z—2) "

YCTAHOBKOH JONONEHTEILHBIX BOAMJI MOMKHO MOAYYHTH JOCTATOUHO
Donbuioit pAf sHaueHMH Ko3(PUNHEHTA HHTEPBAIOB.
Knucmarnaeckuil MKA MEXaHH3Ma PABeH: TIPH OJIHOM BORHJIE

2
Tlc:—"of_:fp“}_tx:tn”}"to;

NPH HECKOJBKHX BOAWUIAX

2m
Say

i (Pp+(P);__ ’
FK - ‘— 0y - fp + fx,

rae f, u f, — BpeMsa pafouero B BpeM# XOJ0CTOTO NOBOPOTOB BOARIA;
fg 1o — BpeMa ABMIKEHHS H BpeMs OCTAHOBKH MallbTHACKOIO KPecTa.
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ChepHueCKHE MaAbTHUCKHE MEeXaHAIMU
MOI'YT IIPHMEHSTECS B cllyuae HEOOXOXMMOCTH Tepefaun ABHIKEHUs OT
QAHOCO Bald MalIKHEL X JPYTOMY, OCH KOTODHIX IIEPECeKalTCH HOoj
oM o << 90°. [lpu sTom npuMeHenHe TAKHX MCXAHH3MOB M03BOJsIeT
136emarh YCTAHOBKHM JAONCJHATEIBHOH KOHHUECKOH 3yQuartoil nepe-
JAauK.

Cheprueckue MAJLTHHCKHE MEXAHH3Mbl MOTYT OBITE NP ABH/IbHBIMU
§ Henpepu BHbIMH, B nmpaBuJbHOM MexaHusmMe B JABYX €ro
[IOJ0JKEHUAX TIPH BXOJe poJHKa B A3 K BbIXOJe DOAKKA H3 Ta3a
[WIOCKOCTH CUMMETPHH BOIHIA COCTARMASIOT ¢ KACATENBHBIMH K KPHBBIM
CHMMETPHH T1a30B NPSAMOH Yrod.

Jaa cepHuecKiX IPABHAbHBIX MATBTHACKUX MEXaHH3MOB C YIIOM
o= 90° (puc. 50) napaverp MeXaHW3Ma MOXHO NPEeJCTABHTL CJAEeLyVio-
[UAMH BB aXEHH AMH:

1

. R 18 b} t .
e Lo sin Y sin = COS — = —Lsiny =
7, S z ra z 3

i fus i __ cos iz

= () =

rae r; — paauyc Bogunaa (ycnoBHBH); [, — 6asa mexanusma (yCIoB-

Has); |, — YroJg [OBOPOTA KPECTa; Z — UMCJAO T1a30B KpecTa; rg —

pagMyc cepeldMHHON TVIOCKOCTH CepHuecKoro xpecta; y — yrosa

pacionoxenus (HAKNAOHA) BOAKNA; Ay = ry/Fg — MapaMeTp MeXAHH3MA,
M3 nosyuenHblx 3aBUCMMOCTEl BBRITEKART, 4TO-

A

1—a2 "’

B npaBuisHBIX cheplHuecKdX MalbTUHCKHX MEXaHH3Max C VIJOM
o = 90" yranl padouero u X0JA0CTOTO NOSOPOTOB BOAHAA PABHLL Kax-
Aetit 180°, mostoMy KO(QOHIKEHT HHTepBalopr K == 1.

Jna waxomuennst PYHKIHY IOIOXKEHUH, IELBOA W BTOPOH Mepe-
JAaTOUHSIX PYHKUMH pPACCMOTPHM CXeMY NpaBUJILHOTO MEXaHH3Ma
¢ yraom o = 90°, npeacraBaenpyio Ha puc. bl, Touka A, xapakre-
PH3YeT BXOX POJMKa B mas, a Toyka Aj — BLIXOA poAMKa H3 masa
Kpecta. Touka 07 — Bepunia KOHHYeCKOH NOBEPXHOCTH C 3AMKHYTOH
Hanpapaswiel, o0pa3soBaHHeol BpallleHHeM CCH CHMMETPHH BOIHJa;
0, — oce Bpamenns kpecra. Korfa BOAWIO GyeT 3aBEAMAaTh TIONOMKe-
HHe, XxapakTepusyeMoe VIIOM ¢ {MCEKAY NIOCKOCTBI) CHMMETDHU
BOAW/a W BaJOB), TO

gy =

r1 8in 7y sin @ A sin @ - — )y sin g
% —_ i)

= .y Sifly = COS Y,

1=

a _ rising
00, WAy T

LU=  — VIZh

Aicosp |
14+ AZsing’
11422 {1 £ cos®q}]
T+ GsmegE
b* 131

¥ == arctg (A, sing), w3 =

g =-—M



B cheprueckKoM MalbTHACKOM MOXAHH3ME BO3HHMKAT MOHBIINE
pUHAMHUECKHEe HACPY3KH, 4eM B [AOCKOM MEXaHH3Me BHEIIHEro
gallel/IeH .

s BHIACHEHHS BHAA 3aBHCHMOCTH yIia [OBOpoTA chepH OT yria
noBopoTa Boauna npu o < 90° ctpoum uzobpaxenue chepnl (6asonol
A5 KPECTa) M KOHHUECKOH MOBEpPXHOCTH, 0Opa3sOBaHHONR B NPOCTpAK-
¢TBE BPALIAIOIIEHCS OChIO CHMMETPHH Boiauaa (puc. 52). Crpoum «auj
npAMO», KOT[d OCH 3BEHLEB JIEKAT B IAOCKOCTH YepTexa H Yroa o
MeXIY OCAMH IMPOSKTHPYeTcH Ha JUCT B HATYPANLHYIO BeJKUMHY.
3areM CTPOMM «BHJ CJeBa», Ha KoTopoM cdepa Hsobpamaercs co
CTOPOHHEL GCH ee BpaLleHHS. 11a 5TOM BHJE MOXKHO IPOCIENNTh, Kak
noeopaunBaerted cdepa, UpuueM YIoJa 4 ee [OBOPOTa BOKPYT ocH 0,
n300pa3uTCA B HATYPATbHYI BeTHUNHY. YToOH NMOKA3aTh B HATYp a/lb-
HYI0 BEMIHUMHY YIOa ¢ MOBOPOTA Bajia BelyINEro 38eHa, CTPOKM TPeTHE
Puc. 5!, Cxema K Pacuery mManabTHHCKOrO MeXayH3ma BuA TIO HallpaBJiCHiLio 00(:1{ BCAYIIETO 3BCHA. “

¢ nomycdepHIECKHM KpecTom Koneu ofpasymome!l konyca (pofuk) Bee BpeMa cifasad co chepol

paguyca rg, KoTopas sBasercs 0a30BOR XId KpecTa W OMKCHIBAET Ha

HeHl OKPYMXHOCTH DajHYCOM 7, PaBHLIM NpPOEKIHH oOpasywolmei ry

KOHYCA Ha TAOCKOCTE, MEPIeHAMKYAAPHYIO OCH KOHYCA H [IPOXOAALLYIO

yepe3 erc OCHoBakHe, T.e. r = ry siny, rie y = 90° — » — yrox

- Mexy ofpasymiiefi KoHyca H ero ocklo (YroJ YCTAHOBKH BOAHJA);

% — YTON Mexay oOpasyiomei Konyca cheps! H €ro ochbio. JT1a OKp VK-

HOCTh Ha «BHIE €O CTOPCHBL BOAKNAY H300paMaAeTCs B HATYPanbHyIO

BeJIHUHKY, Ha «BHJE TP AMO» — NP SMOH JHHHEH, 2 HA ¢BHAE CNeBa» —
3JIIHTICOM,

MepuanonansHoe ceyenne cdeprl, MPoXoAdllee Uepes ock Bpalle-
HHa Oy, -Ha «BuHIE cleBar Oyler BRITASAIETh AHAMETPOM, THOBODAayu-
BAIOIUMCH BOKPYD TOUKH O, H CHelVIOMNM BCe BpeMs 32 TOUKOH, ABH-
rawimefics MO 3IAKNCY (MPOEKIMA KOHIA ¥ BOAKMAA). MakcuManbhE
yIoa ¢, noBopoTa AHaMerpa H GYJer TeM yrjoM, Ha KOTOpbIH IOBep-
HETCH cepHyecKui Kpecr,

CoBMecTHM ¢ NEHTPOM AHTICA HAYANQ IPSMOYTONLHOH CHCTEME
koopaunaTr x(Qy. Torza rTouka, ABHIasfch N0 WKLY, GyJleT HMeTh
KOOpJAHHATH (x; ). JIAs toro 9ToGH BLIpasuTh 3TH KOOPAKHATH Uepe3
napaMerphl Mexanusma, ofpaTUMCH K BUAY <O CTOpOHH BOAMAA.
3Jeck roayuaeMm BeMHuHHY X 063 MCKAKEHHH, T. €. X — £ sin @ HAH

X = ry sin y sin @. Pacctosinue 00, (Ha «Buie ciepar) of003HAUKM
uepes b u HaiifleM €ro Kak rmpoekiio orpeska (,0” Ha «BUJ cjeBay

b e 007 siflor — L8N VS0 &
7 ctgy .

Hs HepTexa «BHI CJIeBa» MOXKHO HOAYYHTD

tg = x E cos ¥ sin @
b—y sin o sin y —cos &t cosycos @
Puc. 52. Cxema K pacuery Manbtuiickoro MeXauusma co cepuueckum
KPECTOM TAe y = y' cos @ == ry sin y ¢0S @ cos a.
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OxoHuaTenbHO QYHKIHA N0M0KeAN s Oyaer uMets Buz
cosy sin g
sin o siny — cos o cos Yeosg

¥ = arclg

Otcuer yraos ¥ ¥ ¢ mnpoussogmics or CPEAHErO MONOXKeHNs
MEXZHN3Ma. Yol MaKCHMAIBLHOTO TOBOPOTA Kpecra OYAeT orpanuyey
KacaTeNbHBIMK K 9JIIHNCY H paBed P,. B MalnTHHCKOM MeXaHH3ye
STOT YTOM ABIACTCA YIVIOM MEXAY NA3AMH H ONpelensercs OTHO[e-
HueM 2m/z, rae 2 — uuesao mason KpecTa,

Bzse nepeyto npoussoanyio yIVIa MOBOPOTA KPECTa 10 BPeMeny y
PE3JICNIHB €€ Ha YIIOBYK) CKOPOCTE BOAHJA, NOTYYHM IEPBYIO Hepega.
TOURYIO (YHKHHIO (aHAMOP CKOPOCTH Kpeera)

Ay { sin oo cos @ — Ay cos o)
sin® o - A} — 4, sin 2ccos p— A} sinfacost g

w3 =

Hosopot kpecta na yroa 1, OyZeT COOTBeTCTBOBATH MOMEHTY,
korga @, =0, T.e. nmpu A sin o cos ¢ — Al cos o =0, orkyja
€OS ¢ = A clg @ u nOMHBIL yroa pabouero [0BOpOTa BOAWIA @, =
= 2 arccos (A, ctg a).

Bropasa nepenatounas dymkuus umeer sug
Ay sin o (sin? o 4 A3 — 203 cos?e — A} sin 2 cos @ -

+ A1 sin® o cos? @) sin @

g
Ly =— — n — - -
8 (sin? e - 27— 2, sin 2a cos @ — A2 sin? & cos? Q)%

Ponuk Boxmna, Bxozs B 3alenIeHne, AOJNXKEH WMeThb KOHTAKT
C BHYTDEHHHMH IDAaHAMH 143a KpecTa Ho JHHMM. Tax KaK ero och
BCET/a NpOXOAMT vepes HeHTp chephl H COCTABNACT C KACATENbHOM
K cepe upaMolt yrod, 1o B HAYAILHOM H KOHEYHOM HOJIOMKEHH TX
POJHKA, T. €. ADH BXO/l¢ POAHKA B 11a3 H BLIXOJIE U3 HETO, YTOI MEXKAY
€T0 OCBIO H OCBK) BpalleHHA KPecTa JOJKEH HMETh BIIOJ He OnpeaeIeH-
HOE SHAUCHHE U ABIATLCA, TAKHM 00pasOM, APAMETPOM MEXaHH3Ma,
OGosnaunm sTot yroa yepes 0.

Ecny uepes touru EEPECETIEHHST OCH POJKEA cO cepoli (B HauaAkb-
HBIX M KOHCUHBIX MOJOKEHHSNX MEXAHH3MA) IIPOBECTH OKPYKHOCTh, TO
OHA CNPOEKTHPYETCS B HATYDAIBHYIO BETHUMHY HA «BHAE CIICBAY.
Ee panuyc R’. Ona mpoxoaur uepes Touky B u B’ gacaHus chenos
MEPHAHOHANBHEIX MUIOCKOCTel Chephl K 3IunCy (mpoekuuK oCHOBaHUS
KoHyca soxuna). Koopamuary sTux Touex x, MOXKHO onpenesuTs 10
BHIY CO CTOPOHE! BOAMJIA

¥y == R, slny sin 0,5¢,.

Panuyc oxpyxuoct, npoxomsmeii uepe3 TOUKH KacaHHs, ompe-
ACIAEM € MOMOWIBIO NPOEKIHH «BHJ CJEBay

r__ X
R - sin 0,51Pm '

Hs tpeyroasunka O,MN (1a «Buge npamos)

MN R’ €08 4 sin 0,5¢,
sinf =-——L = 8 CosvsmUogy
MO, Ry sin 0,50y,
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Kak BUJIHO, BO BCE 3ABHCHMOCTH BXOJIHT YIOI ¢ H ero GyHKIHH.
Jlas €ro ONPeeNeHH s PACCMOTPHM ccpepnqecmuu TPEYTONBLHHK, 00pa-
soBaHHBIE Ha cdepe mnepecexeHueM ee oceBoHl mAoCKocTeio BO,0,
{puc. 53}, IpOXOASIIEH 4Yepes och CHMMETPHiL 11238 B HAYAILHOM €ro
[oJ0KEHEH, IocKocTolo D040, NPOXOASIIEH Yepes OCH BPAIICHHS
3BeHbEB, H TIOCKoCThI0 BOD, mpoxoasilell Yepes BOAWIO H OChb €ro
BpAIlCHUS B MOMEHT BXOJAa PpOJIMKA N
BoAMJa B 3allenjieHde co chepuIecKHM
erCTOM. /4 o

Yrael 3TOr0 TPEYTOJAbHHKA GyayT
paBee L B = 90°% [ C = 0,5¢,;

L D = 0,59, Oyru b u ¢ crarusaior
LeHTPAaTbHLIE YIJIB & M % M, CJIEf0Ba-
TeNbH0, paBHEl MM. Mcmosbsys sasu-
CHMOCTH JJISl peIeHHST CchepruecKux
TPEYyTOABLHHKOB, MOAYYHM

B

SIN ¢ == sl w = sin b+ sin C =
= sino. sin 0,5,
v = 0,6 — arcsin ( sin e sin 0,51,,).

Manprufickuil mexanusm co che-
PHYECKHM KpecTaMm mpH o < 90° mMo-
KeT OBbITh CKOHCTPYHMPOBAH st JoGoro snauenus xosddulHeHTa
HHTEPBAJIOB, KOTOPHIH ONDENEJNSETCH U3 BRIPdKEHHA

;C(Uz)

Pue, 53, Ofpascpanne cepuie-
CKOTO TPEyTOJBHAKA

arceos (A ctg o)
L — arccos (A cig )

K= <.

§ 3. JybyaTbie MeXaH#smbl NPepLIBHCTOrO AeHCTEHA

Gyb6uaThe MEXAaHH3ME NPEPHBHCTOrO fei-
CTBH s, COCTABJIEHHBIE B IPOCTERINEM Cayuae U3 ABYX 3BEHbEB, ONHO
H3 KOTOPHIX —- Belyil€e — BLIMOAHEHO ¢ He3aMKHYTOH CHCTEMOR
3y0weB, 7.e. npeicTaBameT cobofl 3yGuaTwifi ceKkTop, a Apyroe —

- Bepomoe — ofkiunoe 3yfuatoe Komeco, NPHMEHSIOTCS B PasiHuHOTO

Polia yCTpoiicTBaxX (MallnHAX, aBTOMATAX, KOHBefepax) IHKIKIeCKOro
AefiCTBUA ¢ MEXAHHUECKHMH CHCTEMAMH ABTOMATH3ATIHH. Hanpuwmep,
B apToMaTe Jiist pacacoBKH TBOPOTA NMEPHOIHYECKOS ABHKCHHE LN~
LOB s riepemelenua OYMaxHBIX 3aPOTOBOK Taphl OCYIIECTRJIAETCS
YCTPORCTBOM, B COCTAB KOTOPOTO BXOJMT 3YGUATHIi MexawusM mpe-
PLHIBHCTOTC JeHCTBUA. ]

C noMowpio 3y6UaTelX MEXaHM3MOB [MDEPHBHCTOTO JeHCTBHA
Palouemy opramy coofmaerca B Ipefelax KHHEMATHUECKOTO MHKIA
ABHMKEHHe ¢ OCTAHOBKON HAHM OCTAHOBKAMM, Ilpuuem AuamazoH cooT-
Holmenufi Bpemenu (yroa) nosopota (pabouero Xoxa) u BLICTOS pa?oqero
Oprana (Befiomoro 3pesa) y 3THX MexaHH3MOB Gojiee IIHPOKHIT, ueM,
Hanpymep, y ManbLTHHCKHX Mexaknamos. Kpome Toro, B 3yGuaThix
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MEXanH3Max TPEPHBACTOrO JefcTBHA Ha 60 b It e §
paouero nosopora nepegpaTodHoe ofT
HH€ TOCTOAHHO H YyCHOBUSA ARag
YCHMHE cTaluab Hu, Heckoasko xyanme ye
Y 5THX MEXaHHSMOB HMEIOT MEeCTO B HAYale H B KOHI[
(HanmpuMep, B HaYase salenenus NPOHCXO/HT KECTKH
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Puc. B4, Cxema aySuaroro MEXAHHIMA NPEPLIBHCTONO JelcTBus

CTBHE YETO JaHHBIE MEXAHUSMBI NP HMEESIOTCS TaM, Ae yIJOBEE CKO-
POCTH  BpALEHHA OTHOCHTENLEO HeBenmKH. [las NP ELOTRD 21 EHH S
MECTKOTO ylapa B Havale paGoThl 3yBuarhie 3Beins MexaHi3Ma
CHAOKAIOTCS  NePeKATHIBAIMMMHCS pblYaraMH, npOQEIHPOBARHLIMH
N0 B3aHMOOTHORIOIHM KPHBLIM, H ADYHMH yCeTpoHcTBaMY,
Taxie AOCTOHHCTBAM MEXAaHR3MOB AZHHOTO BUAA CAefyeT OTHECTH
NPOCTOTY H BO3MOMKHOCTE CEPHHHOTO H3TOTOBIEHNS 3yGuaThix
SBEHLEB, OCHOBAHHOTC HA HANAaXKEHHOM HNPOH3BOACTBE 3y6uaThIX KOJIEC;
BOSMOKHOCTE TIOAYYEHHA MEXaHH3MOB ¢ HECKOAbKHMI OCTAHOBRAMH
- BEIOMOTO 3BeHA ORHHAKOBOH HAM pasHoi NPOROAMHUTENEHOCTH 34
oauH 06OpoT Befylero 3mea.
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Yacro H
HOnre.
Nepegaqgy
JOBHS padory
1& 3alemnenyy
B ynap), semey-

Ha puc. 54 npexcTasieda cxema 3y6uaToro MeXxaHsama, BEIIOIHEH-
HOTO C BHELIHUM 3BOJBBEHTHEIM HY/JEBHIM 3alelIeHHeM ¢ HeKOPPHIH-
pOBAHHBEIMH  (HLTHHAD HYECKHMHK MpSAMO3YORIMHE KOJIECAMH C  YIZIOM
aaleIeHu s 0y = 20°. MemoceBoe paccrosiane 0,0, = A. Ha cxeme
3apHKCHPOBAH MOMEHT BHIXOZa TOCHeAHEro ayba Berymero spexa [
u3 sanemierns ¢ 3yboM BefoMoro komeca 4 (touka €). Cnepa wrpuxo-
poil JHHHel I0Ka3aHO NOJOMKEHHE MepBoro 3y0a BeAyIIerc 3neHa
B MOMEHT BXOJla ero B 3anemiesne ¢ 3y6oM BegoMoro Koaeca (Touxa D).
Bo BpeMd 3alenienns syObed BeAYLIEro 38eHa C 3yOLAMH BEJOMOTO
mocelHes MONYYdeT BpallaTelbHO® ABHXKEHHE, a IPH [peKpalleHdH
salleliCHHS H3-33 OTCYTCTBHS uwactH 3y0peB Ha BeaymeMm 3BeHe
OCTAHABJIHBAETCH. -

VKasaHHEE MOMEHTH XapaKTepusywTcess yraamu f1 ¥ Pz Bxoza
p sanemiense u yiamu By u fg BHIXOKA U3 3alenIeHws BeAYUIEro H
BENOMOTO 3B€HbeR. B MEepHoj OCTAHOBKH BelloMOe 3BeHO (QHKCHpyeTcs
¢ noMolblo (uKcaTopa 2 W 3aMbIKaTensd 3.

Eciin pacueTHRle uHMcaa 3v0heB BOAYILETC H BEAOMOTO 3BEHLEB
0603HAYHTE COOTECTCTEEHHO UEPE3 2y H 25, TO YIJIOBLIE INATH Pacliono-
e 3y6nes OyayT paBHu: By = 2n/z;; By = 2n/z,.

[Ipy HanWudM HA BelYLIeM 3BEHE TOAbKO OZHOro 3yfa yroa ero
pafouero oeopoTta §p = Pi -+ B1 -+ 6p, rae 8, — yroa sanasiuiBa-
gust, TIpH 3TOM yroq MOBOPOTa BEIOMOTO 3BeHa W, = ZP,, rae zy —
reioe udcAQ YIVIOBHIX MIArOB 3yGheB BEIOMOIO KOJeca, pacnoiarak-

S
muxcst Ha gyre BC, onpefenseMoe Henoil 4acThIo NPH ASTEHHH XBOMH-
HOTO yIJ1a BBIXQJA M3 3alelJeHUS BeJlOMOro KoJAeca Ha YIVIOBOH 1iar
ero 3yfbeeB, T. €.
205 L BGD |
Ba Pa

Korga wa Bepyliem sBene uucao paCounmx 3y0bes 2z, > 1, 10
KaxIplil nocaepyionyi 3y0 mnocie nepsoro 6yAeT BRHIXOLHTL H3 3allel-
JIEHHS MPU [OBOpPOTE 3TOF0 3BeHA KAXKALIH pa3 Ha OJUH YIVIOBOH MLIar,
MpH 3TOM COOTBETCTBEHHO H BEIOMOE KOJIecO KamkIbli pas OyJer noso-
PaYuBaTRCH HA CBOi yIVIOBOH Imar. CrefoBatesbHO,

@p = B1 - P14 B+ (2, — 1) B
¢Aiz0|32+(zp"‘ 1)52:{20 +- (Zp"‘ 1)”32-

Ecnu npuustts, uto §; + Pp1 + 05 == 2,8, To mOCaE COOTBETCTBYIO-
IHX TOACTAHOBOK M HEKOTODHIX NpeofPAa3s0oBaHMH MOMKHO TOJTYUYHTEh
Pp A= Py2./2; U TOTAA AJS J&HHOrO MeXaHH3Ma NPH YIJIOBOH CKOPOCTH
BeAyHUlero 3seHa o, = const kospduuienT HHTEpBANOB

' 1
K == . (24)

2n 7

Yrn 2

KoadrputipeHT HuTepRaIOB A8 JaHHOPO MeXaHH3Ma H3MeHAeTCd
CKaukoobpasHo TeOpPEeTHYECKH B Cleaylomux npefenax: 0 <5 K < co.
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Tlpu sananmom Kostddumnme
HTe WHTEPBANOB H yrile g
BO
BEIOMOro sBeHa 3aBHCHMOCTS (24) nosBossier B nepBoM TprﬁJIHH{é)I?II "
u

Oﬂp CIENHUTR 2'1, aK Kak 06]51 HO 2. > 1
A 3 Ero NP HUM,
- II ' T q 7u DHHHMAIOT MHHHM&.:‘II;HO

¥TuBl BuiXofla 3 3a
UCTWIEHHA BEAYIUer0 H BEeIOMOro
3B
ONPCIENIIOTCS H3 TPEYTOALHHKA 0,C0, no Boipamenmsiy: Siben

2 2 2
A —~a By — ar Ag‘f"ﬁz"il
247 ; o === CCOS_‘TAT,

PAE 7oy M Fay ~— PAAMYCHI OKpYy:KHOCTEH Be
IKH 3yH
BEIOMOTO KoJec, P YoRen Beymero

Yron BXoja B sauenienue BEIOMOTO KoJieca CBg3aH 32BHCHMOCTbEQ
pr = zfz — Ba.
i onpenenenus ¥ria BXOIa B 3alenneHHe 3BeHz [ npeaBapu-
TEABHO onpenenum cropony 0,0 == ’p Tpeyromsuuka 0,DQ,
2 2 2 4
'n = A +fa2 —— QAfa2COSﬁQ,
NIOC/IE Yero H3 Toro ke TPeyroJsHHKa

By == arccos

A —rgqcos fiy
R -
(A - 72y —24r,, cos Bo)®rs
yI‘OJI 3anasacliBauud onpenensierTcs qepes 3BOJILBEHTHLIE d)yHK].[HH

B1 = arccos

85 = inv arccos

Fof . r
= —invarccos -2oL
Tap rn ?

D

TA€ Iy — pajMyC OCHOBHOM OKDYKHOCTH BEAYIULEro 3BeHa (HCXOAHOTO

Koneca),

YThIKa2HHe 3y6}:EB, 3aK/MHHHBaNye MeXaHusma M, BO3MOXKHO, ero

nonoMka. st MCKIIOUeHns 5Toro g
€00XONUMO, UTOBH BBINOTHANOCH
caenyomee yenopue (puc. 54): ’

0 <L BOD < B — Olgua, (25)

FPAE ey — yrA0Bas Toamuua syGa no '
OKDYIKHOCTH B
BEIOMOI'0 Kojeca, o cpum syGues

¥rnoBag Tonmung 3yfa MoxkeT GhITh ompeneneHa mo BBID a3KEHHIO
I . N
Olgy == 2 (K + inve, — mvo:az) )

B KOTODOM @3 — LEHTpaIhHbIf} yro.
J1 GOKOBOro 1ipo -
vora o poduas syBa seno |

r
Qg = Arccos —2%
Taz

TAE Top — PajHyC OCHOBHOH OKDYKHOCTH BeJOMOro KoJieca.
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CHH3ME HMEET MeCTO 3aKJHHUBAa-

UroOH MPOU3BECTH NPOBEPKY MEXaHH3MA H2 TIPOBOPAUHBAEMOCTH
(un¥ 3aKAUHUBAHUE), HeODXOAMMO HEOZHOKDATHO 3aflaBaThCs Pacyer-
HEIM UHMCJIOM 3y0ben BeAyLIero 3BeHAa H UHCJAOM 3YObEB BEROMOIO
goJaeca H TPOU3BOAHTE JOCTATOUHO TPVJAOEMEHE BEIUMCIEHHH,

C 1enpo COKPAINEHHA PacYeToB NpH BEIOOpE HCXOAHKEIX AP aMeTpOB
3y6uaTHIX 3BEHBEB MOKHO MONbL30BATBCA TpauKoM (pHc. 55), npen-
cTapadomnm cobolt nHTepnperanyo yeaosus (25). Ecau wa rpajuxe
nepeceyerns JIUMHUH OPAHHATH M a0CHHCCH, COOTBETCTBYKILHX BEHI-
GpaHHAIM YHC/Iam 3yOheB Koiec, 2,3 Zp=h

Hé IoKa3ano, To B TAKOM Mexa- I Lfdd

Pl Jmm C Hil’ i

HH---

pHe. Touka nepeceucHUs AHHHAL ' -
Ha TpadHKe COOTBETCTBYeT Me- &F H H-
xauHaMy 03 3aKNMHUBAHHS. , ]
OnHoBpeMeHHO H3 rpadHka on- -
pefeNdercsd H 3HayeHHe 2.
Ecnn neobxomuMo ocTaHo- gl I :
BUTL BHOOP Ha PACUCTHBIX UH- - 1
cnax 3y0beB  KoJaec, Kotopele | ;
NPUBOAAT MEXaHH3M K SaKIHHE- !
BAHMIO, TO MOKHO PEKOMEHAO- sp|. T
BaTh CHAeIyWIue cnocolul JAs i
yCTpAHEHHS 3TOTO ABJEHHHA: H3- | [:?i -
MEHEHHE BBICOTH TOABKO GIHOTO s I
HEPBOTO {4TO JAYYILE) HIH OAHOTO 2gL 7
nocseAHEro 3yGa BENYIIEro 3Be-
Ha; OOLIYIO KOppeKkuHio 3y0nes P ,
Koqdec u ap. 70

KonwuectBo ¢Huk- _— ;
cartopoB onpelensierca Y- Eﬁ: aggbpgpza::pfofggiﬂna];le;rmgi]é)oe; aauyﬁsf
GIOM TPYOI SAMKHYTBIX CHCTEM  yaroro MEXAa@H3MA NPePLBHCTONO ABH-
3y6LEB Ha BeIyIIeM 3BeHE, Jamxe HEHMSA BEIOMOI'O 3BEHA
€CM  BEAOMOe Kojieco OYLeT To-

BODAuUHBATLCA 3THMH IPYINAaMH 3y0heB HA PasuHil yrod, GoabIuxi
WIH MeHbiuH#A 27 paa.

KoanuyeceTBo 3aMBuKaTeael 14 MEXAHH3MA C OLHOMH
rpynnofl 3y0beB Ha BEAyLIEM 3BeHE MOXET OHTh ONPEleieHo Io
Cleaywineir popmyme:

L

I ]
T 3

g 44 Zy

7 — 2nn e 2,1
Py Zn 20+{2p‘“1)’
TAen =1, 2,3, ..., 2, — uucio 3y6ues, NPHUXOAAIEECT HA yroa P,

IIOBOpOTA KoMteca, NIPH 3TOM Z AOMKHO OHTh UENBIM YHCAOM.
¥Yron moBopora losxkeH GHTH KpaTeH YIVIOBOMY Iuary 3yGLeB
Beaomoro kogeca. B cBow ouepeisr, uMcAo 3yOLeB BeJOMOTO Koaeca
MPH MepHOAHYECKOM MOBOPOTE €ro KAl pas Ha yroa Py < 2
AOMKHO OBITH KPATHBIM UHCAY TAKHX NOBOPOTOB, 4 CYMMa IOCHEAHHX
AonxHa papnsThes 2m. IIpH NepHOIMYECKOM IOBOPOTE BEJOMOTO

139



. s . . .
éo.neca Ha Yronm 2m + \p,; OTME@UeHHBIE 3AKOHOMEPHOCTH COXPaHSIOTey
JAeJYeT TakxKe 100aABHTh, UTO B 3TOM CJYUAE OHH OTHOCSTCH K ;10110.;1.

HUTEIBHOMY YIIIY 1.

Hns cBopxu nap ayGuaThil cexTop—buKcaTop, 3ybuaToe Komeco —.
— 3aMBlKarenb (WA 3aMBIKaTelH) KOHCTPYKTOPY HeoSXOAHMO paf

\ Dz

~ . s
- | P
i e
) : N jos 3
.‘b. L.'lﬂ- Y |
T B S P
2

Puc. 56 Cxema pafoTul 3y6uaTOrO0 MEXaH#sMa NPEpHIBHCTOTO Jefi-
CTBHS C SOHUHKAOHJAILHBM BKMOYEHUEM H BHIKIIOUEHHeM

yribi TPUBS3KH (YCTAHOBKHM) ONHHX JeTatied ¥ APYTEM: Y £ 01
YCTAaHOBEKH yyhHKcATOD a {yrol MexAy HCXOIHLIM [IOJO-
wenreM (UKcaTopa, KOTA €ro nepeilHAs rpadb pacnojaraercd Ba
JAAHHH LEHTPOB BpallieHH A Belyero H BEAOMOrO 3BEHBEB, H OChHO
CUMMETpHH TocqenHero ayfa syfuatoro cektopa, Haxo,;mu.r,erocﬁ
B NOJOXKEHHH BHIXOAa W3 34lleIJIEHHS C BeLOMBIM KOJNeCoM), H y I 0 J
YCTAHOBKH Yy 3aMBlKarTean (Yyrol MeXAy OCAMH CHM-
140

MerpHl 3aMblKaTens H 3yBa Kofecad, HaXOAAIUXCA B COCTOARUH
ppix0fA2 H3 3alenyeHns).

Mcxoldsl H3 H3JOXKEHHOTO H B COOTBEICTBHH € pHC. 54, MOXKHO
panucatkb: )

Y11= 16;- — 0,505a1; Yz = B; -+ 0,50542

[fi€ O — YII0Baf TOJUIHHA ayfa Ha OKPYKHOCTY BEPIIKH 3yOben
pefylLero Koaeca.

B kauectBe yIjia YCTAHOBKHM 3aMBIKATEA MOMKET OBITH TAKMKE
npUHAT M Yroa 2 = Yo=nPy, tRE =1, 2, 3 ...

Yroa pactsopa QHKCarTOpa NPHHEMAETCA DaBibM
yray XONOCTOro I10BOpOTA syfuatoro cexropa. Paauyc gukcaropa
BLIOHpaercs KOHCTPYKTHBHO C YUETOM COBAAHHA ROCTATOYHOH NoBepX-
HOCTY 3aMBEIKAHHS ¥ QHKCHD YIOUIHX 3/1eMEHTOR ¥ NONy4eHH A HAUMEHb-
mex ux rabaputos. B mepBoM MpHOMHKEHHH MOKHO CUWTATD, UTO UEM
MeHblIE YTOM XOJOCTOrO IOBOpPOTa 3y0UaTore CEeKTopd, TeM BoMbIIe
foniKes OHTb DAjARYC rg (uKcaTopa.

Jlast yCTpaHeHHs MKeCTKHX YA4pOB B HAuase M KOHUE paboThl
3y6UATOTO MEXaHH3Ma MPEePHIBHCTOrO JCHCTBHA €r0 BEAYILEE 3BEIO
MOJKHO CHAOZWTh L €BKamu (PONHKAMH), a BEIOMOE KONECO —
SORNHKJAOHAAJAbHEMHE TNasamu. Drmouenne Mexa-
HE3Ma B pafoTy B 5TOM CIyuae HayiHAEICs TOra (puc. 56), xoraa
pOIMK & BXOAMT B STIHNUK/IOHAANbHEIN 1143 5 (anuuukaonia TE), u
NpoAOAKASTCS O TeX 1Op, MOxa HEeHTp POIHKAa 3 He oKasbBaerCs
B [OI0CE 3allCT/ICHHS ©. 3a 9TOT NEPHOJ BEAylee 3BeH0 / HOBePHETCA
HA YIOJ ¢y, 4 BEAOMOE Koseco 2 -— Ha yrom . CKopocTs BEJOMOro
Komeca OpH 3ToM yBeamuutess o7 0 J0 Wy = Uy @, TAE Uy =
= Fay/Tpe — TNEPEIATOUNOE OTHOWEHHE; fry H Fyz — PARHYCH e -
TelbHEX (HAYANBHLIX) OKPYXKHOCTEl BEIYIIEro 3BeHA M BEIOMOrO
KoJeca. Y CKOPEHHE BEIOMOTO KOJIECa B HAYAS BRAKUCHH A GyZeT uMeTh
SHAUCHHE By g, 3ATEM YBENHUKTCS IO Eymax M K KOHLY BRILIOUEHIH
yrager g0 0. B jpaipueiilreM, nocjie IPoXoja MNOmOCA 3aileiICHRH,
poiux 8, B3apMOAeRCTBY S ¢ TagoM 5, OyleT OCYUIeCTBAATL PABHOMED=
HOe BpalieHHe BeAOMOro xoieca. TakHM ofpasoM, 3ybuaroe sanervie-
HHE MOKET BauaThed B Touke C Ha JHHHH 3aiemnents B oboi MOMEHT
BpeMeKH B HHTEPBAJE NepeMellents pojanka 3 o nofwoca @ 1o Hono-
wergs &', [Ipy 3ToM YOI MOBOPOTZ BEAYIIETO H BEIOMOTO 3BEHALCE
GyAyT paBHHL

@p = 2arcsin 0,5/t — + 1);

Po = 0,531. — o (u[._g -+ 1,5), 13)[] == Poll1o.

Yroa @, XapakTepH3YIOMMA Hadalo 3yGuatoro 3ailerdeHns
BelyIiero sBeHa W BeJOMOTO Kojleca, Onpeaensercd Mo chAeAyiomel
3ABUCHMOCTH:

o1 = arceos [ (0103 - CO% — £22)/(20105- coyl,

rie CO; — ctopona tpeyroapnuka 040,C, B KOTOPOM H3BECTHBL TPH
napamerpa.
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¥TOI YCTAHOBKH (npuBsisKH) ponuka 3§ Ha Benyllem 3Bete ! (o,
puc. 56) MOKET HMeTh, CIEROBATRILHO, B2 3HAUCHHS (DHC, 57)

Vs min — ¢ + 6Ca: + 015055(;1; V3 max = Vs min 7{' Po,

rae Bc, — sBOMLBEHTHBI yrog npoduas ayba.

Briknouenue mexanuama (cu. puc. 56) Haukercs ¢ MoMeHTa BXOna
POMHKA 4 B SMMULKAOUAATBHEN TA3 6 (erumuxnonga T, E,) u 34KOR-
JATCA B MOMEHT BLIXONA ponuxa 4 us nasa. [lpu oM HeofXomumo,
9TOBEl 3alieNIeKHE BeYILero 36e4a 1 BEROMOI0 KOJeca 3aKOHTHAOCE
B TOuUKe [) ma JWHUH 34nenieHns HC Toraa, KOrfa 1enTp poanga 4
OKaxercd B NOJHCe @, a pe-
CKOABKO paHblue. 370 cBIsang
€ TeM, UTO NoCJIe NpOXo4a To-
Moca w poauk 4 Gviaer coof-
IATL 3AMEAJICHHOE JBHKEnHe
BEIOMOMY KOJIeCY K 0HO Gyjer
Mewarte cBOGOAHOMY BEIXOAY
mocaeanero  syfia  Bexyuiero
3BeHa. ns BoINOAneRHs Ta-
KOI'O yC/IOBHS MOMHO BHGpPATh
MOMOKEHHE BEAOMOIO KoJeca,
XapaxTepusyeMoe TouKod B
UAH yII0M Wy, KOTOPHI ofn-
peleasercsi H3 TPeyroAbHHKa
OD0,. Jtor  yroa  momuo
NPencTaBHTh  TaKkae CyMmoif
Pue. 57, Cxema npupaski pounka x Befy-  Tpex yIJIOB

meny xodecy Y=L w0D 6, | L. B'0,B.

Cieopatensuo, Tak OMPEIEIsAETCs]  NMOJOKENHe SMHUUKIOHIH
T\Ey u ponvka 4 k MOMEHTY OKOHY&HHA 2y0uYatoro saunengenyd

-BEAYILETO 3BE€HA W BEIOMOI0 KOJeca B Touke D). Havano SMHIHKJIOHAEL

H LEHTP POAHKA OYAYT PaclofaraThest crpaBa OT MEXKOCEBOH JMHHH
Ha YIJIOBOM PACCTOAHHMH, PABHOM COOTBETCTBEHHO yray B'O,B = 1,
H YIIY by == PaFafry.

4K KaK 3yGuaroc 3alelicHHE MOKET 3aKaHYHBATHCS U paHbue
IPIXOIA POMHKA B YKA3aHHOE TIOJIOHEHHE, TO YTOA YCTAHOBKH pofHKa
4 Ha BeaylieM 3BeHe | TAKKE MOMKET HMETh ABa auauennd {puc. 57);

J— =4 . —_
Y4 min = _/__((ZJOID - Osdasal _|" Pas V4 max = Vs min + ("PO o (Pz),
. . g 2 2 0,5 : —1
rae [ wO\D = arcsin[(ra — ri cos’e,)™® — 7y sinay] 75t cos Oy~
OMHUIHRIOUAEIbHEE T1a3hl 5 1 6 AOMMKHBL PACTIONATATLCH CHMMe-
TPHUHHO OTHOCHTENLHO MEKOCEBOH JIHHHM HA YITOBOM PACCTOSHUH OT
HEe, PABHOM . YTOJ MPUBA3KA I1asza 5 K KoJaecy MoxkeT OblTh HafigeH

NPH PacCMOTPEHNH MOJOKEHUH HAuad 3MHUHKIONAL TE B nogoce
H B KPaliHeM JIEBOM NONOKEHHN B Touke E', oTkynAa (puc. 58)

Yomin = L-w0,C — 0,564 Vsmax = Vs min + VYo
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Vroa TpPHBA3KH nasa 6 K KOJecy TaKixe MO}KET5 6{31Tb T00LIM
B NpeAenax ero JABYX XapaKTepHbIX 3HAYCHHH (puc. 58):

V6 min = Py, + L. wOZD - Bpy + 0,50409%
1
Y6 max = V6 min + ((PO - ([32)"1"‘2 .

HesaMgiyTasi cHcreMa 3y0peB Ha BelyuleM 3BEHC JOMKHA C%i?%:
sxaTh LEJ0e UHCAO YIAOBBEIX INAaroB 3yObeB, KOTOPOS MOMKET
pLOpPAHO B TIPOMEKYTKE
MEH(LY ABYMS CHEAYIONHME
3HAUEHH AMI:

max
nip =g, —

- (\73 min |- 'V4min)] 1—1,
min

nlp = [(Pp —

— ('\’3 max —F V4 max)] ﬁl_-l

Uycno -3y0beB (YIVIOBHIX
waroB) HCXOAHOro 3y0ua-
Toro KoJeca I 1om:xn0 ObiTh
TAKKE LEABIM YHCJAOM.

Pafouuit u Hepalounii
yacTaa 3yGuatoro KO;;{;}(;] Puc. b8. Cxema npunssKH SHH]J,HK.J’I‘?H,_ELEIJII:HOFO

) <
AOJIHIEL CO}IeP}KaTb 434 K BeJOMOMY KOJIeCy
Il Ie0e UHCHIO YIJIOBBIX

maros 3y0heB H B CyMME | .
[aBaTh HeoDXOfHMOoe uuceao 3yOben 2,. Ha pafoueM yuacTKe YHCT

VIJIOBBLIX LIarobB MOXHO Bbl6paTb JIIOORIM B npejlenax ABYX 3HAYEHHH:

—1.
n;“;x = [QT - (21130 JF* V5 min + Y6 min)] [52 ]

n;r}l)in = [QH - (QIPU + Y5 max “‘f' s max)] ﬁ?l

Ha nepafouem (XOM0CTOM) y4acTKe YWCJAO YIIOBRIX I1aroB TaKKE
BribipaeTcs B HHTEpBajie MEXAY ABYMS 3HAUCHHAMH:

ax. max min
ng;{in:z‘Zg‘ngll) ) Rox :'22mn2p .

§ 4. XpanoBnle meXaHH3Mbl

XpanoBele MeXaHu3Mpl TIpEHA3HAUEHBl A npeoﬁpas‘oaiﬁﬁi
KZUATETLHOTO ABHYKEHHS BeJyilero 3Bena (HanpuMmep, xopo;\g 1
HIY KYJIUCH KPMBOLIANHBIX MEXaHH3MOB) B MOBOPOTHO® Oﬂ;oaCHOIB)OPO
Hee JIBHKEHHE ¢ OCTAHOBKAMU BEIOMOrC 3BeHa (Ha?pﬂmep ,OMp o
Koneca). [lepenaya ABHKENWS OT BeAyLIEro 3BeHA K Bfl)%}lO?{f[H yOJ]HKOB
CTBAS(ETCS [MOCPCACTBOM TPOMEKYTOUHEIX 3BEHBEB (cobayxH, lfa ! ﬁqa:

 KYJaukoB M Ap.). Xpancsble MeXaHusMbl (0[pasAeaorcs y
Thie 1 (PPUKLHOHHLIE, "



3y6uatHl XpanoBHit MexamHaM NOKasaH j
prc. 59. Kopombicao cBoBOAHO mocakero HA Baj XpamnoBOro Kojecg
Haxondanierocs B NoJWIHNHMKAX 4. PaSouee speno KDENUTCS Ha xpg.
TIOBOM KoJlece Wi Ha ero sany. Cofauka npumumaercs K Xpanosomy
Koaecy npymunoft. Ilpu Xoae Kopomeicna Bupaso coBauxa BHIXOJpT
H3 BIANUHLE MexRy 3yObsiMu (06paTheift xon). [Ipu xoge KODOMICTa
BJIeBO (Mp simMoit X01) Tpefyercs HEKOTOpOE BpeMd, Ipexjie 4eM cobayky

Puc. 59. Cxema K pacuery XpanoBoOro 3y84atoro Mexamusmas

! — kopomucao;, 2 — colauka; 3 — Xpangsoe Koaeco;

4 — HONIMIHAK; § —
3anHparonas xgyra

COmpHKOCHETCS ¢ pabodell maockocTsio 3y6a, mocne uero pOH30IET
NOBODOT XPANOBOIG KOJIECd.

+ Jlns Toro 4tofn XpanoBoe Kodeco [IOBEPHYAOCH HA OUH YIJIOBOH
Iar « 3y0peB, HeOOXORHMO, yT0BL yroa g, pasMaxa KopoMblcaa Bl
Gonblue 3TOro yraa ma BeIHUUiy Ay, T. e, paBmsiica Ol yray (¢ -
+Av), HO B TO xe Bpemsa He 6LUT 6B HobIIe yraa (2e4-Ay). Takoe
YCIOBUE CBA3ANO C MOBOPOTOM COBAUKH BO BpeMs ee oTBOJLA KOpO-

MBICZIOM H NEPEXOA0M KOHUA CODAYKY ¢ AyTY BIALHH Ha AYIY BepImis
3yfbeR Koseca.

Ans ocymecTsienust nosopoTa xpamororo koneca Ha paboyee
UHCAO 3Y0bEB 2, YTOM PA3Maxa KOPOMLICIA A0MKEH JLEKATh B npepenax

2+ Ay < W, << (2, - )+ A,

Yroa pabouero noBopora KOpOMEICH2 (paBeH yray noBOpoTd
XPanoBoro KoJjeca)

Yy =22 = 2nz /2,
i 2 — unucso 3y6peB xpamoBoro Komeca.
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XonocTolt XOA KOpOMEICAA CKJAajAbBaercst W3 OGPATHOTC xoxa H
yacTH NPSMOTO X0JAa H HMMeEeT JBa IPAHHUYHLIX 3HAUeHHT:

Py nllnﬁlpp"}-QA‘P; \pxmax=¢p+2(a+ AIP)
Ornowenye yria paouero NOBOPOTA KOPOMBICKA K XONOCTOMY,
TakeM -00pasoM, OyNeT JemaTh B MpeAenax

1 1
1+ 2Mp/(zpe) > K> I+ 2 (a0 | Ap)/(zpe) *

Tax, e/ yroa paouero noBopoTa XpanoBoro Koaeca pased o (2, =
= 1), a Ay ouesp Mano, 10 Ky = 1; K, = V5. MuunMannuoe
3Ha4eHUE JIOTIONHUTENBHOTO YIAA JOBOPOTA KOpoMeicaa Ag, . =
~ m/R, rie m — MOIyJib KoJeca; R — paiuyc KOpoMblc/a.

Tounoe snauenue yrma Ay, MOXEO ONPEINHTh CIEAVIOIHM
obpasom (puc. 59). M3 nocTpoeHHA XpanoBoro Kojeca onpegeasioTcs
YINIB:

. 4 B
0 = arcsin ——; 0’ = aresin ( 2. sin 8) R
ra fu
3HasA KOTOpBHIe, Kaxoistt yrox 6 = m — (€ -+ 08'). U3 cxemnt mexa-
HH3Ma ANA ABYX nojomenHit ([ u [f) BRUHCAMIOT yrab:
R2 4 f2 o [2
' u .
& = arccos T
R!Z' . f2 o 12
e a
§" = arccos SR

a 3aTeM
Al}?mm — 6.'” + 6” _ 61.

Tak kak yrioBasi CKOPOCTh @, KOpPOMBICAA OGBIUHO He fABIETCS
NOCTOSIHHOH, TO BpeMs pafodero Xoza H BPeMsl BHICTOf XPanoBoTe
Kojeca MOTYT ObITh OMpefesieHbl TOJMBKO MO BpeMeHH cpabaTuiBaHns
NPYBOAHOTO MEXdAHHU3MA,

B XpamoBEIX MeXaHH3MaX ¢ OueHb OBICTPHIM KauaTelbHhiM ABUIKe-
HECM KOpoMbicaa HeOOXOANMO NPOBEPHTL BPEM A 3aH a4 H U 5
cofauvyku BO BIAJMHE XPANOBOIO KOJMECA TO YCAOBHIO

=1V 29/M < 111,

Tle y — yroJ moBoporta cofauki BOKPYr €e OCH MpH 3anafaHdd BO
BOanuuy; J — MOMEHT MHEPUHH Tena ¢ofaukKy OTHOCHTEAbHO €€ OCH
Bpamenua; M — MOMEHT CHJB NPYIKHHE OTHOCHTENLHO OCH Bpalle-
Hug cobauku.

Ilpn Betpewe coBaukn ¢ 3y0OM XpANoBOro Kogdeca MPOHCXOAHT
YAap, cuna Kortoporo Tem Gosblie, ueM Gojbule CKOPOCTh COGAUKH
B MoMeHT BcTpeud. Hem Conblle Pa3HOCTH CKOPOCTEH, TeM CHJLHee
YAhap.
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C uenpto ymenblileHrs1 KosQhuuneETa K B MeXaHHIME MOKHO MOH-
THPOBATb 3aMHPAILIYIO AYLY & (pHC. 59), NO3BOAAIUIYIO MPH 060N
3HAYATENHHOM PasMaxe KOPOMBIC/A P, NONYUKTh HeOOXOMUMBEIH yrog
NOBOpPOTa XPanoBoro Kofeca, COOTReTcTBylommft z, = 1, 2, 3, . |
B s1oM caywae npu Betpewe cofauku ¢ 3y0oM Kodeca YEAP Moxker
BO3pACTATh.

¥ron naknona pafounx rpaneil 3y6heB u pacHoONOKEHHE OCH Bpa-
meHHA coBauki BHOHPAIOTCA TAKHME, YTOBEL [OA ACHCTBHEM HATPY3KH
cofauKa IJIOTHEE NMPUIKHMaTack K XparnoBomy xosecy. s yMenplre-
HHS HATpy3KH Ha OChb XpamoBoro
Koaeca och coDaukH pAacuoaaranr
O/MHEKE K BeplIMHAM 3Y0beB. B obpu.
HBIX YCAOBHAX YIOJ HAK/IOHA pa-
OOMHX paHell NPHHUMAETCA PaABHBIM
16—20°, & onmopHas WIOCKOCTL 3y6a
paciofiaraercs 1o KacaTelabEOH
K BCHOMOT4T&IbHOH IEHTDANbHOR
OKPYIKHOCTH € DajHyCcoM [ =
= (0,28+0,34) r,. Ipoduab syGa
JeNaloT TpaellHeBUIIbIM,

Pacuerroin XapaKkTepBCTHKON
XpamnoBoro Kojeca SBASETCS  MO-

Chofoduad Pafioyut AYJE M1, ONPeASTsIeMbll U3 YCJIOBHS
X8 xud npoyrocTu 3yGa npH usrude,
\ / . M,
‘ = V 27 [0’

Puc. 60. Xparoswit pornxosw me- TAE My — KPYTAINMA MOMEHT ®a
XaHUAM Bany; W = b/m - xosdbunneqr

dopmsr 3y6a (¥ = 1+ 1,5); [o],—

JonycKaemoe Harpsiedne npd uarnbe 3y6a koneca. Uimpura 3yfa
b = m¥. Hapyxupii Auamerp Koneca D, = maz,

Cofauka Mexayusma NpoRepsercs Ha YAeJNbHOE JTHHeiiHoe yCHane

2M,,

4= mzby < [Cf],

rae by — mupuna cobadin; [g] — momyckaemoe yaensHoe ycusaue
(n1s craan Mapxu Cr3 — He Gomee 0,3 MH/m).

Ocb cofauykH npopepsieTcss HA TPOYHOCTL, WCXOAT M3 YCJIOBUS
paboTel Ha M3rdG NpH KOHCOABHOM €e 3aKpelieHkH, ¥a cpes — MpH
ABYXOMOPHOM €€ 3aKpervIeHHH.

OPpHKULHOHHRKME XPATOBHE MEXaHMW3MB IPH-
MEHRIOTCS IPH OOMBIIHX CKODOCTAX K NPH HeoOXOAUMOCTH obecnedtTh
BO3MOXMUOCTE CHenJAeHH# CBA3BIBACMBIX 3JACMEHTOB MNpH HX JIEO6OM
YIJI0BOM OTHOCHTENBHOM HOAOKEHHY . BEINONHeHHe TR KEHHA B OIHOM
HanpaBiedH 00yc/OBAHBACTCH CHIaMH TpesHda Ha QpuaKLaoHax
(oGoiiMax), BOIHUKAOMHUMH HPH 3aKTHHABAHAU IIPOMENYTOUHBIX
3BEHLEB,
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Hawubonee npocTsiM 5 AeeBEIM B H3rQTOBICHUH ABNACICE P O /1 H -
KOoOBHHA Mexannawm (puc. 60). O cocTouT H3 BHYTpeHHEH
oBoiiMbl | ¢ BLpesami {XpanoBHKa—3Be3JI0UKH), POJHEOE 2 1 Hapy HKHO#
ofB0iMBl 3 ¢ BHyTpPeHHeH UIHHIPHUCCKOH MoBep XHOCTEI0, KOUTaKTHELE
[0BEp XHOCTH 3BE3JI0UKH BHIIOJHEHH B Buje naockocTd. Jna obecre-
yeHHsI TOCTOHIIIONO COMPHKOCHOBEHHA POJHKOB ¢ paboyuMHK MORepX-
HocTAMH  O00HM ¥, CNEICBATEILHO, A48 TOCTOSHHOA TOTOBHOCTH
MEXAHHM3MA K 3aKJTHHHBAHKIO CAYKHT IPHKHUMHEOS YCTPORCTBO, COCTOMA-
mee M3 Npyxukel § u opaxumMa 5, Inonka 4 cayxaT Qs CoeAniens
CTYMHIBI KOPOMBICAa 7 € HApYKHOH ofofiMoi mexaHmusMa.

Puc. 1. Cxema Xpanoporo POTHKCBOTO MEXAHHAMA

MexagMaM BK/AHOUAGTCS TIPH BPAIUCHHH 3BE3JOYKH OTHOCHTE&NIBHO
BHeiHeH 060iMbl 10 YACOBOM CTpeaKe wiH, HaoGopoT, 0OOHMEl OTHO-
CHTENIbHO 3BE3AOUYKM NPOTHB HacoBol cTpenxu. IIpH 3TOM PONHKH
32KATEIBAKOTCS B Y3KYK 4acTk MPOCTPAHCTBA MEKIY 3BE3AOUKOH H
o00ORMOA M BaKAHHHBAKTCH MEKIY HHMM, CORAHHAN B OUHO IEJI0e
OCHOBHHIE 3NeMenThl MexangaMa. OTHOoCHTeNbHoe JBHKeHHe 00okM
B NPOTKEBOMOMOXKHOM HETPABJICHHH 3aCTABNACT POJNIHKY BLIKATHIBATLCS
B Oojllee LIMPOKYN YacTb NPOCTPANCTBA MEXAY HHMH; MEXAHH3M..
BLIKJIFOUAETCH, DU ATOM CTAHOBHTCH BO3MOMKHBEIM CBODOAKOE IBHIKEHHE
ofofiM. BenymuM 3BeHOM y MeXaHuHaMa ONHOCTOPOHHEIO AEHCTBHS
MOKeT ORITh Kak 3Besfouka, Tak H oboiiMa.

Huamerp d pofura u gmameTp [) OTBepCcTHS Hapy:KHOH OOONMEL
OTpeAeIsIIOTCA B pe3yabTaTe pacyeTd Ha NPOYHOCTL, 4 YroJ 3aKAu HH-
BAHHS O NPHHUMAETCS HA OCHOBAHKH ONLITHHIX ZAHHBIX. PaccTosiHue
?T pabouell oRepxHOCTH BHYTpeHIeH 000iiMbl 10 TeHTPA €6 BPAaIleHH R
puc. 61)

{=10,5d[(c— 1}cosa — 1],

rae ¢ = D/d.

Yzcto nputpMaoT ¢ = 8, a @ = 7°, Toraa [ = 2,97d. Benuunua !
ABAAETCH BechMa VAOOHGH AAA 3aMepd, KOTOPDLIH Jerko OCYHIeCTBaA-
€TCS IPH MOMOLLY MHANKATOPA W KOHLEBHIX Mep B lponecce nuiHgona-
HUst paBounx maocKocTedl Ha INOCKOWIHM(POBAIbHOM CTAHKE.
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Yron 3akAHHKHBAaHUA HAXOANTCA W3 TPeYrONbHUKa
00, F
91 d

(v ;arCCOS—DH_"-—EI— R

Dra 3aBHCHMOCTH YKA3bIBAET HA TO, YTO C YBEJHUEHHEM Hamerpa
POHKA M BeUBHLL { VIO 32KTHEHBAHKA YMEHBIIAGTCH, 4 C YBeJIH-
- UeHHeM JHaMeTpa oTRepcTHs 0BofiMEl — yBenuukRaeres. HeGonpinyge

H3MeHeHns B pasMepax [ u

e, HPHBOAAT K 3HAYHTRJIBHOMY H3-

% 2 MEHEHHID yria 3akAUHHBaHMA,
05 AR Paccrognue Memiy — ocsMy
VM/ - poauKa M 3Be3fOYKH, H3IMEpeH-
2% pe HOe B HanpABAEHHH KOHTAKTHOH

TAOCKOCTH 3BE3NaWKU, paRuo

F a==0,5(D—d)sing;

£
a \ PAcCTOSIHHE OT LEHTPA 3BE3OUKH
. v\\\ /,o) 1O OCH TIPHMKUMHON D Y KHHLI
L ’ ay = 0,5(D—-d)sinp.
. MoMeNT 3aKIHHHBAHHST CONpO-
§ BOXKJAETCH  NPHIOXKEHHEM Ha-
| IDY3KH K 9/1EMEHTaM MeXaHH3M4.
Ha poaux ©6yayr xefictBoBats
(prc. 62): Ny u Ny — HopMadn-
Puc. 62. Cxema cun B xpanopom poJm- HBIE CHJIBE CO CTOOHEL o0oliM;
KOBOM MEXaHH3Me Fy n Fg — CHIBL TpEHUS Ha Io-
BEDXHOCTSIX  CONPUKOCHOBEHNS
POTHKA ¢ O0CHMOH ¥ 3Be3LOUKOH. YCUMUeM TUPYKUHLL, CHIAMY
HHEPINY H CHJIO# TsxKecTH poanka npeneSperaem. Cuanl N, u N,
BO BpeMsd pabOThl MEXaHMH3MA CMEIAIOTCA HA BEJAMYHHLL €, U ¢
H3-33 BOZHMKHOBOHUS IVIONMIAKOK CMATHA.
Hameram cncteMy npsiMoyroJbHEIX KOOPAHHAT ¢ HAYAJOM B LEHTPe

ponuka O, ock afcruce KoTOPOH HampaBfeHa RO GHCCEKTDHCE YrIa
sakiunuBanyg. CoOCTaBUM YCJOBHS CaMO3aKJIHHHBAHMSA:

s

P, =—F COS”;—+lein%——F3COS—g—+Nssin~gi<0;

2M0=ﬂF1r—N1€1ﬁ}-—Faf-—N383} 0.
Ha ocnoBauuu ux COBMECTHOI'O pelleHHd MOV UM

O fify — (gl — enf)
9 arctg 2 Al
T Y Sy A

IlpeneGperast penuunHaMH eyf; — e,fy 1 e,—e, BBHAY MX MaJOCTH,
nonyuaem

oc<2arctg—f?~'f_~ll_f:"-f~.
1 8
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Ilpu f; = f, = [ moayunm e <7 2p, rAe p — YTOM TPEHHS HA NOBEpX-
HOCTH COTIDHKOCHOBEHHA ponuka ¢ obofiMamu. Jlns Mydr ofroua yroa
3aKAMHYBAHKA NPHHEUMAINT B Opefenax or 3 Ao 7°.

§ 5. KynauKoBnie MeXaHHSMbl

Ky/nayKoBEIE MEXaHH3MBI MOAYUHJIN B ABTOMATHUECKMX MallliHax
GUILEBHIX  OTpAC/Iel [POMBIIIIEHHOCTH IUHPOKOE PacupocTpaHeHHe
KaK MCTIOJHWTEbHEIE M PacHpeienvienbhbie MeXanusmbl Onarojaps
WHEPOKHM BO3MOMHOCTAM OCYILECTBAERHS NPAKTHYeCKH JO0bIX 32K0-
HOB TTEPHOHYECKOTO IBHKEHHS BeJOMBIX 38eHbEB, B UACTHOCTH JBHIKE-
KHA € NOOBIMY pPeasibHC BOBMOMKHBIMU TNay3aMy (BLHICTOAMN).

Mox KynaykKoBbM MeXaHH3MOM TOHHMANOT COBOKYIHOCTb TPEX
5/1EMEHTOB: CTOHKH — 0a3h MexaHu3Ma, BEIyIlero 3BeHa — KyJayka
H BELOMOTO 3BEHA -— TOMKaTeds HAH KopoMblcna. Kymayox u TosKa-
Tellb, CONpPHEAcascs, 0GPA3yIOT BHICIIYI0O KHHEMATHUECKYKO Oapy.
Kyiayok 3ajaeT ABHYKEHHE TOJKATEAK N0 ONPeAcRcHHOMY 34KOHY,
aMes GOABINed 4YacThid HeNpPepHBHOE BpAalATEILHOE [IBHIKEHHE.
C LeJBKr 3aMeHb! TPEHHS CKOIbAKEHUS MEXAY KYNauKOM H TOJKATeNeM
HA TPeHHe KaueHus ToJKarenb cHabxkaloT podukoM. [pu stoM xeaddu-
IMEHT TIOAE3HOT0 AeHCTBHA MEXaHM3Ma NOBBILIZETCH, a NPH COOTBET-
CTBYIOMIEM Toffope MaTeprasa W PasMepoB Ky/jayka H POIHKA HX
H3HOC CHHKaeTcd.

[lpu conpsxeHHE POAHKOBOTO TOJKaTeast ¢ npoduieM Kylayka
LEHTP POJIMKA BCET1a HAXOMHTCS HA HANIPABASHHH HOPMATH K 11p ORI
KY/144Ka B TOUKE HX KACAHHA M Ha PACCTOSIHUM OT Npoduis xyaauka,
PABHOM pazuycy poauxa. I'eoMeTpruecKoe MECTO TOUCK LEHTPA POTUKA
HpH OfPATHMOM ABMIKEHHH HA3BIBAETCH TeOPeTHUECKHM npodu/ieM WM
ueHTpoRpM npodunem Kynauka. llpy saMede TEODETHULCKOTO IPOQUA T
NefCTBRTENBHEIM KHHEMATHYECKAs CYLUIHOCTh MeXaHH3Ma He H3MeHsd-
ercs, T. . 3aKOH JIBHKEeHHS TOJKaTells ocTaeTcs 2alavbbem. Hapme-
RaAPA KOKTAKT Beiclefl KUHEMATH4YecKOH mnapel oOfecleunBaeTCst
CMIOBEIM (H2aNpKMep, € TIOMOLLRIO HPVIKHHEL) H/AH [EOMETPHUECKUM
(KOHCTPYKTHBHBIMH OpHEMaMH) 3aMBIKAHHEM.

Kynauxopmie MeXanuaMel NOAP 23ASATOTCH Ha NIOCKUE ¥ IPOCTPaH-
CTBEHHBIE, NpHUEM HaHGOMBIISE PACIPOCTPAHEHHE IOAYUMIN TE BEAO-
Mple 3BeHBS, KOTOPHIE COBEPWAKT BO3BPATHO-NOCTYNATeNbHOE HIH
KauaTennHoe ABuKeHne. TIoCkHe KYAauKopbe MeXAHNBME BOLD a3e-
JAKTCH HA LeHTPaJbHEE H BHELEHTDEeHHLIE.

Boaockyx KynaukoBBX MEXaHH3MAaXxX Kyla-
UOK BHIMOIHHETCH B BUAE ANCKA C OAMHADHOR HapyxHOH TOPIOBOH
palouef; noBep X ROCTHIO CNOXKHOTO Npoduas (puc. 63, a i 6) wiu ¢ ABOH-
Holt — B BHAe nMa3a, BEIDPE3ePOBAHHOrO HA OAHOH U3 GOKOBLIX CTOPCH
Aucka (puc. 63, 4), a TakKe B Bule ABYX KyJaaukoe (puc. 03, 2).
B mepsom cnyuae mpumenserca ofLHO CANOBOE 3aMEIKAHME MAPEHL H
Pexe reoMeTpuueckoe (B cydae SKCUEHTPHKOBEIX Ky/NaukoB H KyJnay-
KOB pasHoro jauamerpa). B c/yuae nasoBoro Kysnauka 3aMbIKaHHe
ofecrieuypaercss aBTOMaTHuecKH (HA puc. 63, ¢ IITPHXaMKH NOKa3aH
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BapuaHT ¢ KopomeicnoM). [lpu AByx Ky/naukax 3aMBIKaHHe napy
OCYIIECTBAARTCH BUALUATEIM TOMIKATCNEM € LBYMs DOSHKAMHA.

B npocTpaHcTBeHHBX KVJA2UYKOBHYX MEexa-.
HU3MaX KyJauoK BLINOMHAETCA B BHAE HUAHILIPA C OLMHADHOJ
HapyKHCH TOpIoBol (cOoky) padouefi MOBEPXUOCTRIO CJAOKHOTO MpoO-
brisn (mepeMeHHCH AAMHLL NC 00PAIVIOMMM HMJANHEAPA} K ¢ ABOHHOH-—
B Biljle Ta3a, BLI(P e3eDOBANKOTC Ha HAD Y KIOH NOBEPXKOCTH LHAMHApa,
B cayuae mpuMeHCHHA KAYAIOMIMXCH TOJAKATeNedl 3aMbIKAHHE Naphl
OCYLLECTBAAETCS TAK ZKE, KakK B IVIOCKUX KYJAUKOBBIX MEXAHH3MAax.

Puc. 63. Iliockue KyJaukoBsie MeXAmH3MEE

Ecan npoaoixedne TPACKTOPUH BO3BPATHO-IOCTYIATENBHOTC JBH-
KeHHS BeJOMOTO 3BEHA (TONKaTeds) TPOXOANT Yeped Och BpALIEHHH
KyJgauka, TO T4KOH MEXAHHM3M HA3BIEAETCH L eHTDAMAb HEB M,
B IPOTHBHOM C/Iyuae — B HEI @ HTp e H K B M. CMemenne (3KCIeH-
TPHCHTET) ¢ CUHTAKT NONOMKUTENBHEM (Ha puc. 63, & 3TOT BapHaHT
IOK&3aH WITPUXAMH), €CilH HAlpaBleHHe CKOPOCTHE KOHEA TOJMKATEN
COCTABASET OCTPHI YIroN ¢ HANpaBlAeHHEM CKOPOCTH KOHTaKTHOH
TOUKH NPOdHAA KyJauka.

Pafouuft opraf HCIOTHHTENBHOIO MEXaHH3Ma MOXKeT OITh cBA34H
C BEAOMEBIM 3BEHOM HeNROCDPEICTEEHHO HJIH Yepes CHCTEMY NpOMEeRyTou-
HBIX 3BeHbeB. B mocaenneM c/yuae KYJIAYKOBHA MEXaHH3M fBARETCH
COCTARHOM UYacThio Oo0Mee CIOKHOTO MCTIOMHHTETRHOTO MeXaHH3ME,
3aK0H ABHXKeHHs palouvero opraHa OyjeT ONpPeReNsTbcs He TOALKO
npoduaeM KyJIauka, HO H CHCTEMOH NDOMERYTOUHBIX 3BEHBEB.

Tlp# KOHCTPYHPOBAHHH KVAAUKOBBIX MEXAHW3MOB K HHCIY 8 4 -
JaHHBEX mapaMeTpoB OTHocATCd: §, () — monHoe nepe-
MellleHRe TOAKATENd (NOHBIA Yroh KauaHwsi KopoMbiena); fy; In
fy; tg -— COOTBETCTBEHHO MHTEDBAJB VA4NEHHS TONKATENs (KOpo-
MBICTIA) OT LeHTpa BpalleHHsd KyJaauka; JajbHero cTOSHUA; BO3BpAalle-
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HUS B GIHZKHErO CTOAHHSA; (4 — YFI0Bag CKOPOCTE BpAlleHHA KyJad- -
xosoro Bana; [a,}u le,] — pomycrnmete yrast gapierus Ha yvacT-
KaX VAajleHus W BO3BpalleHHA TOAKaTend; (F — cujia TAXKecTH TOJKa-
refIsl 0 CBA3SAHHMX C HuM HeTajell, npuUBCACKHAA K Toakaremo,; P, —
cusia TIOME3HOTO TEeXHOJOIHUYECKOTO COTIPOTHBAEHHA (CcTaTHUecKasd);
3aKOH [BWIKeHHA pafouero oprasa.

K ugeAY pacuYeTHEX MapaMeTpoOB OTHOCATCH: @y
®g Pps Po — YIVIBI [IOBOPOTA Ky/auka (HHAEKCHL Te Ke, UTO H Y COOT-
BETCTBEHHBIX HHTEPBAJIOB); NPOQUIbHbE YIABL KylauKka; ry H fpg —
pALHYCH HAUAIbHBIX OKPYMHHOCTER TEOPETHUECKOTO M JeHCTBHTENS-
noro npodrael xynauka. KpoMe toro, onpenessior pasMeprl poaukKa,
oCH POJMHKA, TeKYLiHe PajHyC-BeKTOpH Npodmis Kyjauka W Jpyrue
JaHHBE, OTHOCAIIKecS KaK K OTAeNbHLM 3/MEMEHTAM KYyJayKOBOrO
MeXaHH3Ma, TAK H K MeXaHu3MV B LEN0M.

C uenbio yTOUHeHHS M DAlHOHAJM3AUEM PAacueTOB KYJIayKOBEIX
MeX4HH3MOB PEKOMEHIYeTCs MONL30BATLCH TaOJHYHBIMYE 3HAUCHHAMH
Ge3pa3sMepHBIX NO3ULHOHHBIX Ko3hhruueHToB (MHBAapHAHTAMH MOJ0-
f1s) BpeMenu B;, UepeMeilleHHs k., CKOPOCTH &, yckopenus k, H
SKCTPEMAALHBIMH 3HAYCHUAMH (IHKAMH) Ry M Ry, SHAUSHHS YKa-
3aHIbIX KOHCTAHT JJIS HEKOTOPHIX paclpocTpaHeH b 3aK0HOB ABHIKe-
HES OPHBEJEHBl BEIOeE, a 3HAUCHUT HHBAPHUAHTOBR NON0OHS B Y HKIHK
OTHOCHT@ALHOILO BpEMeHH £, MOKHO HaHTH B JuTEpaType.

[Tp KOHCTPYHPOBAHKM KYJ4UKOBEIX MEXaHH3MOB HeoOX0Z{MO
CTPEMHTLCH K [IOJAYYEHHIO MCXAHM3MOB C HaHMEeHBU HMHU
rabapuTamMu TpH ofecledeHWM NPOUHOCTH KY/JI4yKa H PONHKA
W TOUHOCTY Mepefauy 3dKOEa JBHIKEHHHA.

JHaudTEeNLHYIO POIL B 00eCcleuendy NMPOUHOCTH HAEMEHTOB KyJad-
KOBOTO MeXaHu3Ma HIPaeT VP OJ A aBJAEeHH S 0L KOTODHM
HOHUMAIOT YrOJA MeRAY HalpasieHdHeM IBHXKEeHHS TOJKATENST H HOp-
Malbio K nDpodu KyJauKa B TOYKE ero KacaHus poiukoM. Kak
NpaBuio, VIoJl JABJAeHHs SIBASETCH BeJMUHHOR mnepeMenuodt. [asn
HeHTPAaAbLHOTO KYMNAauKOoOBOTO MeXaHBH3IMa ¢
TOJAKaTeAeM Yron [aBledHus BHpamaeTcsd 34BHCHMOCTHIO

o = arcig q;(—if+—fag) , (26)

Sm

TAe @, — YTOJ TOBOPOTA KYJNAUKa, PaBHLIT @y HIH (.

C nocratouHoft A5 NPAKTHKH TOUHOCTBEIO AONYCKAIOT, YTO M 4 K -
CUMAJABHHHE yroJdl JAaBJEHHSR COOTBETCTBYET
MaKCHMaAbHONK CKOPOCTH JABHKEHHA TOJAKATedd Ry,
KOTOpas ROCTATAeTcHd B cyd4ae NpuMedeHius CHMMETPHUHBIX 3aKOHOB
Ha cepequue NyTY ToAKarenda, T. e npu &, = 0,5. Torga, npunuMas
AOMYCTUMBIR yrogl gapiaerusl (M3 OpakTHUeCKOro ONbiTd, pacyera MK
PekoMeHzalni) paBHEIM MAKCHMANLHOMY, M3 3aBHcHMOcTH (26) Ha-
XOLAT

_ kym
o= (e o ___0,5) S @7)
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rae [e,] — vakcamannno pomycramelfi yroa gaBmenns, pasumi
leey } wn e, ).

Pagnyc wavane ol OKPYXRHOCTH KYJdavuxkg
BJHACT HA YCNOBHA IPOYHOCTH W H3HOCOCTORKOCTH 3JEMEHTOB Kyiday-
KCGBOro MexaHHsMma.

Hopmanshoe yeunne (puc. 64), ZelcTBymomee Ha POTHK (mangy),
C IOCTATOUHOH VISt MPAKTHKH TOUHOCTHIO PEKOMEHAYETCS OTpenesTs
no fopmyne

)
Ry bk, M8, 07

P — ’

" 2
COS Oy P
n

rae kp, -~ MakcHMaNbhOE 3HAueHue yvuciaa HBIOTOHR: m — wacca
TO/LKATeNsl J BeJJOMHX 3BE€HbeB, MPUBEIEHHAN K TOAKATEN; ©, —
; YOJIOBAR CKOPOCTL  BpALLenus
et KyJauka.
A \\\‘ MakcuMadvioe sunauenye
uicia HelotoHa Byger
i

kPm = (G + Py m)/(msmt‘r;?')"

NN rae P, — MakcuMantbuoe
3HAYECHHE CTATHYECKOI'O TEXEKEOo-
JOTHYECKQTO  VCUAuA; f,, —
BpeMd [epeMelieHHs TonKa-
Tens, PaBHOe £, HIU I,

M3 ycmoBus IpoyHOCTH OcH
Puc. 64, K CNpEleNes i) HOPMATLHOTO YCu- pPOJMIHKA HA H3THO HOpMAaJNhHORe
JHf BhCHICH KHUCMATHYECKOH Mape Ky-  YCHJIHE COCTARJAEST

JAUKOBOTC MeXAHH3IMA q
P, < 02dplol/b, (28)

rpe dy — AHaMetp XBOCTOBHKA ocH pomuka; [0, — JomycKaemoe
HANpSZKEHUE UPH H3THGE AN MaTepHana ocH POJHKa; b — mupHEa
pOMHKa,

N3 yenoBus HeBHIABAHBAHHUS cMasKH, oBECeYHBAIONIErd HIHOCO-
CTOHKOCTb LANpH, HOPMAZbHOE YCHIHE PABHO

P, < db o]y

rae dy — RRAMETP Hardbl; [oly; — monyckaemoe yrenpHoe nasieHne
Ha Handy, BuOMpaeMoe B 3aBHCHMOCTH OT YCAOBHH paboThl.

puanmas d, = d, 4 penias nocaeAHme IBe 3aBHCHMOCTH COBMECTHO,
o yuaem

_tL_ 0,2 [o]u
dy [ofyn ~
Brifop fomyckaeMmbix HanpsKeHHil M yAeNLHAX IaBIERHE IpOH3BO-
AHTCA B 34BHCHMOCTH OT KORKPETHBIX VCJAOBHI B COOTBeTCTBHH C oOIIe-
TEXHHUECKUMH HOPMaMH- pacueta feratell maumiun., OnpeaenuB TaKEM
nyTeM oTROWeHKe b/dy, u3 BEpaxenns (28) maxonar d,, a sateM H b.
Huamerp d, uands npuEaMaoT Ha 2—4 MM Goabiie d,. C gensio
OPAHUMEHAA HAlPAKCHHS CMATUH, BO3HUKAIOWETQ IpY YV aBHOBEUIH-
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BaHHH MOMEHTZ OT KOHCOABHOIQ MPHICKEHHS HATDPY3KH, LIHHY
XBOCTOBHKa OCH pekoMeiyercss npuHuMath Gomee 0,80,

IToa aeficTBHEM HOPMAJNBHOH CHJIBL B MaTepHaJAe DPOJNHKA H KYJAaUKa
BOSHUKAIOT MECTHHIEe (KOHTAKTHBE) Hanpsukeuns cMmartud. Ilpumenn-
TeJILHO K FUCKOBOMY TOPLOBOMY KV/AAUKY H HUAHBAPDHYECKOMY DOJAHKY
HANP AKEHHA CMATHSA

P, EiEg I 1
0oy = 0,501 )/ L BB () <ol (29)
rpe £, v FE, — MOAYJIM YHOPYFPOCTH MAaTepPHAIOB KyJaauka M DOJNUKAE;
r, — DBARYC DONHKA; Pryp — MAHMMaJbHbIH PajuyC KPUBM3HBI Aefi-
CTBHTEILHOTO NMpoduis Kyiauxka (BEIIYKION 4acTH) B MECTe KacaHus
¢ ponukoM; (0}, — JOTyCKaeMoe HanPAKEHNHEe NPU CMATHH.

M3 dopmyas: {(29) BUAHO, 4T0 KOHTAKTHEIE HAIP AIKEHN A 3aBHCAT OT
COOTHOINEHHS ONPENSIAeMHX KOHCTPYKTHBHBIX Tapamerpos. Hem
MEHbIIE MHHUEMAJAbHBHE PAaAUYC KPHBH3HB HPO-~
duAA Kyaauwxa, Teum Oojplie HANPAXCHHA CMATAA. Ecan
Pun — 0, TO O, — oo, B pesynbTate HacTymaeT OLICTPRIE H3HOC
KyJdauka, 3accrpenvie Npoduas HacTYIAeT IPH PABCHCTBE MMHUMALD-
HOTO PAJKYCA Pmin KPUBHIHH TEOPETHUECKOro mpodwdisi H paluyca
pOJiEiXd, a CcaMoTnepeceyeHue TNpodHAs — KOrAa Paiuyc KPUBM3HLHL
TEOPETHUECKOro TPOQUNH OKAa3bBaeTCd MeHbIIe pajHyca poJdka
{puc. 65).

JIlna Bcex UCXOHBIX 3aKOHOB ABHIKeHHMH TolKarenel (pabouux
OpTaHOB), ¥ KOTOPHX ky = 0 nmpu k; = 1, MUHUManNLHOe 3uaueHye
pannyca KPHBH3HEI TEOPeTHUECKOTO NpodHIs KyJauka IeHTpasbHOro
KYJauKkOBOTO MeXaHW3Ma MOJKHO ONpeAeNuTh no gopMyne

’

pmin e 0,92 (fu/Sm + 1)2 o,
Smt ro/Sm 1A bym [¥m

Tie @, — yroJ NoBOpOTa Ky/aauka, PaBHBI @, HAH @,

M3 KOHCTPYKTHBHBIX COOOpa)KeHHH OOBIMHO NPHHKMAKT r, ==
= (0,8+1,0) d,.

o #3BecTHOMY pafHycy DOJMHKA MOMKHO OIIp eAeNHTh TPeSYIOIUiica
OTHOCUTEJNBHBI] MHHUMaRbHB DPaiHyc KPHBH3HLL TEOPEeTHUYECKOTO
NpoGUIA, UCKARYANIIAN BO3MOMKHOCTE 330CTPEHHA H Ie)ecedeHHd
AefCTBHTEIREOTO NPOPHAA KyJauka.

Hpn KoHCTPYHPOBAHHMY KY14uKa AOJTKHO GBITh BHIAEDKAHO YCJIOBHE

Pmin ~1, (30)
p

g == —

rle 7, — KO(hPUUHEHT 3anaca «NpPOTHB 3a0CTPeHHs» TNPOdHIS
KYAauKa.

TlpunuMast TAK¥Ke BO BHHMAHHE HeH30enHBIE TeXHONOTHUECKHE
TOTPENIHOCTH W3TOTORALHMS Y SKCMIYaTAIMOBHLIN Hadoc npoduied,
KosdpHauHueHT 3aHaCd «IPOTHB 3&40CTPEHHM
PeroMenayercs BHICHPATL B 3aBHCHUMOCTH OT yCnoBUi paboTel Mexa-
HH3Ma, XapaKTepuaylomuxes ydedoM Helorona. :
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Buibpae n,, oupeiensioT OTHOCHTEABLHBIH MUHMMAMDLHBI panuye
KPHBH3HBI TEOPETHYECKOTO ApOoPUAS RYJIAYKA Pmin/S,. Hdalee o
TabanuaM uay rpadukaM OnpeRelfiT OTHOMEHHE £y/S,, a 3aTeM U fo.
B nepeom npufiuixenuu 310 OTHOLICHHE T BCEX HCXOLHBIX 3aKOHOB,

Puc. 65. CxeMa x nosCHeHHI #BJeHHA 330CTPeHHs H caMolepecederns npoduns
KyJaauxa

0 KOTOPhIX rOBOPHAOCK BHIE, IPH BLINOMHEHHH YCROBHS (30) MOKHO
Hafitn mo dopmyae

"’1 = 0,544%“;:4(1 + ]/1 -4—7,36—31"—]2‘3%—) 1. (31)

Sn
pmin m

13 palipenseX sHauesnil pajuyca HauaIbHON OKDPY2KHOCTH TEOpe-
THYECKOTO npoduis Kyaauka B npefesiax VIVIOB VIadeHHs U BO3Bpa-
IeHHs BHOHpalT HauGoabImes,

Hrobor npu ofpaborke npoQuist AHCKOBONO TOPLOBOrO KyJauyka
He BaTpardeanach ero CTYIOMiIA, BLIOPAHEBIH pAIRYC HAYAIHLHOH
OKDYXKHOCTH A0JKen OuiTh CoAbille CYMMB pagdyca Crynuns #
pajudyca poaHEa, T. €.

Fo = lop T 1o
154

[ NOCTPOEHHS TEOPEeTHUECKOro NPobHIa KyJaauka HeoBXONHMG
BRIUHCAHTE 3HAUCHHA DPAAHYC-BEKTOPOB 7; H COOTBETCTBYIOILEX UM
YIIOB ¢, KOTODHIE JOJKHEL OLITh OBO3HAUEHB! KOHCTPYKTOPOM Ha
paGouen ueprexe Kyagauka (uid B Tabnuune) ¢ yKasauyeM JONYCTHMbIX
orrAcBenwi. Jonycry Ha Aauny A0MHEH OBITh MEMbUIie TIPHDatienni
paAdyC-BEeKTOPOB HA OJUH YIJIOBOH mar. Hem oTBercTBEHHee MeXa-
HU3M, TeM GoMblue JOMKHO GLITE YKa3aHO YacTHBIX 3HaYCHHA palHyc-
BeKTOPOB. [IpH CpeaHUX pasMepax KyJAaukoBy TJH 0B o mar Ag
OORYHC TIPHHAMAIOT PaBHBIM 2—50°, HCXOAS u3 KOTOPOIro ORpeXe/Isior
qyUCAO0 Aenenud nyraa ylajleHdsd Wik BO3BpAalLleHUA.

BruucaeHHe pajHyCc-BeKTOPOB TeopeTHUecKoro npoduas IpH
k, = 0= 1 1poH3BoRMTCA ¢ NpHMEHeRudeM 0e3pa3MEDHEIX TNO3MIMOH-
HBIX K0a(QDHLIHEeHTOBR nNepeMenierus no dopmyne

r:':rﬂ_!_ksism'

Ecau k, == 00,5, uTo HMEET MECTO NPH CHMMETPUUHBIX OJHOPOA-
HAIY 33KOHAX JABWIKEHHS, TO ANs NepBOH NOJOBHHBL YIVa VIANEHUS
pPafHyC-BEKTOPbI BBIYHCIAIOTCS] TAKKE 110 HAPHBeAeHHOR QopMye,
a At BTOpof MOAQBHHEL yIvId - IO (opMyle

ri=rm — ks (n—iYSm,

rje I — MakCHMANLHBIA pajiuyc KYRAdKa.

Teoperwueckufi npoduap Kynauka B Npelenax yrjaa BO3BparleHus
CTRPOAT B ofpaTHoMm 0opsfKe.

Jast moctpoenus TeHCTBHTENBHOrO {(KOHCTPYKTHBHOTO) Mpoduid
KYJ4auKa HYMKHO [OKa3aTh JOCTATOWHO OOMBIIOE WHCIO OKPYKHOCTEH
JuaMeTpa POHKA ¢ [HeHTpaMe Ha TeopeTdvuecKoM OpodHie H 3aTeM
TpoBECTH K HiuM orubawomyto. Ona u Oyaer aeficTBuTennABIM TpoduaeM
KyJ1adKa.

[TpH Baauuuu Ha ODOHM3BOACTBE CHENHAAbHOro oO0pyl0BaHHS
(KOOpAMHATHO-DACTOUHBIE CTAHKU), NO3BOJIAIOLIEIO H3rOTORAATh KY-
JMauky 10 3aflaHHuiM KOOPJAMHATAM TeopeTHuecKore npoduas, Hpo--
CTaBMeHHA KOODAWHAT JeficTBHTeNbHOro npoduns He Tpebyercs. Ilpu
H3FOTOBAEHHM Ky/JAd4UKOB Ha YHHBepCadbHOM oOGODYAOBAHHH ¢ MIPO-
CTEHIIMMH JeMHTEILHLIMA TOJOBKAMH [0 KONMPVY, METONOM CHSTHH
JILICOK WM 110 PasMeTKe BHYHCAEHHE KOOpAHHAT AEHCTBHTENILHOIO
npopunss obgsatensHo. B 3ToM cayuae ma uepTexe 0603HAUAIOTCS
PanpyC-BeKTOPH JEeRCTBHTENBHOIO NPODHAA, 2 HE TEoPerTHUeCKOro,

HeobxonuMbie sHaueHHA PajHyC-BEKTOPOB f,; ¥ COOTBETCTBYIONIHY
HM YIVIOB @y JeHCTBHTENBHOTO Npodmasa Kynauka (puc. 66) mo Berduc-
JAEHHEIM Y3Ke KOOpAHHATAM TeoPeTHUCCKOro Npoduis MOKHO paccyu-
TaTh 10 (opMyaan:

2 2 .
rae =V rib = 2rapcosan gu =it O

Tle o, — yroJl IABJACHHA B COOTBETCTBYIOLIet Touxe npodund; 0, —
YI‘JIOBB.H nonpaBKa, OﬂpEI_LEJISIﬁMaH u3i Bblpa}KeHHH

p
ni

sine;.

' r
8, = arcsin (——p sin oy ) A
Tni
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Takoit pacuer NPUBOANT K NONYUEHHIO HENOCTOAHEOLO YENOBorg
WAra pajuyC-BeKTOPOB. JT0 YCAOKHAST PA3METKY, H3LOTOBIeHHe
KOHTPOJB  KYJIauKa, MO3TOMY uenecooBpasuo” oupesenuts pammyc-
BEKTOPH ACHCTBHTENBHOTO IPOGH/IA KYJAUKA NPH HOCTO S H B 0 y
vraosom ware, Hafigem OTHOCHTGIBHOS NpHpalicHue Ar,

..! .ll |

Puc, 66, K ompepenennio  Puc. 67. K onpesenenmo panuyc-Bertopern fefi-

PazHyc-BEKTOPOB IHeficTay-  CTBETENHHOTO NPO(HJIS KyiauKka H HX KOODZM-

TENBHOTC mpOHIS Kyaad-  HAT, IPH KOTOPHIX Yoyl yialdeHdsl (Bo3Bpalle-
Ka H HX KOCDJHHaT HU#) JSJHTCS Ha PaBHBIE YACTH

panHyc-BeKTopa JeHCTBUTeILHOrO NPOhHIs Kyauka Ha yIJIOBOM Hiare
Ag, no ciaexyrooulel sasucumoct {puc. 67):

Arg Tni—7'x -0

2 = ———
! Agy Qo — Pn -1

Paanyc-sektop AeiicTBHTenbHOrO npoduns, TakuM obpasouM, Gyier
ONPEASASATHCH IO BHDAaKEHHID : '
Fui :fm' — Zfe,’-

Jlas nepBoro 1 BTOPOro pajuyc-BeKTOPOB, CJeA0BaTeNLHO, By/AeM
HMETh:

’ f;u——*fﬂ'o
F = F —“‘"""_"_'_“'—6. :O.
1 1 1 0
a A ™ ’ ((Pn )’
’ Tra—7'n1
tpo == Fpg — ~—— =g,
.t 2
a Pas — @a

Owmnbka B onpejeneHd painyc-BEKTOPOB GyAeT TeM MeHblIe, ueM
MEHbIIE YTAbl MEMXAY HHMH.
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{Ipu BHIGOpE AOMYCKOB CACAYET VYRTHIBATE, YT0 TpeOyembif Hempe-
pHIBHBIH SAKOH JBHKEHHA BeJOMOTO 3BeHa ODeCneudBaeTcs TOALKO
KOOpAHHKATAMH OTAENBHLIY. OUOPHLIX, OOLYHO PaBHOOTCTOAUIUX APYT
OT ApYTa, TOUeK, KOTOPbiE COSNH HAIT MIABHEIMA KPABEIMH. OTKICHE-
gust OYAYT TeM Gonbure, yem GOMbILE HIAT MEXKAY ONOPHBIME TOUKAMH.

Honyckn Ha mpodMib JAOMMKHEL OBHTH YBS3AHB C JONYCKAMH Ha
Ga3npyolee OTBEpPCTHE KYJayka, Ha POJHK H JpYrHe AeTanH Mexa-
n#ama. Knace mepoxoBatocTn padouell noBepxHOCTH KYRauxa JOJIKeN
COOTBETCTBOBATL TPEOYEMOH TOWHOCTH HpopHIA.

Puc. 68. K onpegesnenuio YIMIOB YCTAHOBKH KyJaukos Ha pachipenef-
. TeJPHO-YIPABAAILIEN Bany

HeoGxoanmo Tak mogGHpATh MaTepHan H TepMHYecKyio o6paboTky
KyJauka i POJIHKa, uTo6bl POTHK H3HALIKMBAJCH OBICTp €€, UeM KyAa40K,
TaK K4k ero jerde ¥ LEINeRae 3aMeHnTs. [IPH OHHAKOBEIX MaTepualle
H TepMmrueckod ofpaboTke poluK HaHaummBaercs OEICTpee, YeM KyJaa-
oK, K3-3a 00Jee TSKEABX YoJoBHE paboThL.

PasMeprl poJHKa KEMATETHHO TPHHHMATL MEHHMANBHEIMH, TaK
KaK yBeJlHUeHHEe ero AnaMeTpa BaeueT 3a cofoff yBeauueHHE pasMepa
Kyaauxna, OInako HeoOXofHMO NOMHHTb, TO NPH YMEHbIICHHH Aua-
ME€Tpa DPONHMKA YBENHUHBAIOTCS KOHTakTHble Hampsikenusa. Kpome
TOTO, TPUXOAUTCH YMEHBIUATL W AUAMETR OCH POJIHKA, UTO MHOTAA
cliesaTh HelMb3sl MO CooOpamKeHHsAM TpPOUYHOCTH.

HanGonee yacTo OpUMEHAIOTCH LHAKHIDHYeCKHe PONHKH, pexe —
chepuyeckue ¥ KOHHYECKHE, elle Pexe — PONUKH B BHAE 11aPUKOBHIX
H HTOMbYATHIX NOAUIHITHHKOR.

Ha pafouem uepreske KyJauka 3aJaloT PasMephl, ONpeAesoHye
LOJIOXKEHRe NPpoduia OTHOCHTENBHO OPUEHTHPYIOIHX IoBep xHOoCTed
{(ihmoHouHOro Masa ¥ Ap.) NGO OTHOCHTENbLHO YCTAHOBOUHBIX PHUCOK.
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Kynaykd sakpemysioTest H2 pacnpeAeInTenbHO-YIIP aBASOm ey
sany (PYB) MoBepHyTHMH OTHOCHTETHHO APYI APYra HA HEKOTOp:he
YIJIBEL, KOTOPBIC HA3BIBAOTCA Y FTaMH YCTAHOBKYH KyJaaxy.
K O B, HJIH IPOCTO YIVIAMH YCTAHOBKH, JTH VIVIBl UACTO OTCURTAIBAKTC 5
OT Hauaj»HOTO PAZHyC-BeKTOpa ry {pre. 68) nepsoro Kymauka, npy.
HATOTO 3a HCXOAHBIH M 3akpenjieHHoro Ha PYB, )0 Hauanbuoro pa-
AHYC-BEKTOPA g TMOCHCLVIOD(Ero Kyjauka. CuuTaeTcd, 4TO B 3toM
cayuae HCXOZHBI MeXaHH3M JOJIKEH 3aHHMATh HAYAJNBHOE IOIOmKe-
HHe — mepel pabouuM xoaoM pabouero oprafa (TOJIKATENb KOHTAKTH-
pyercs ¢ HavyaibHOH TOUKOH Npouid KyJauka B Mpelenax vIna yia-
JEHHS @yy). :

HauanpnoMy paiuyc-BeKTOpY HA KyJauke COOTBETCTBYET PUCKa,
KOTopas MoKeT COBIIajaTh ¢ ero HAIPABIEHUEeM, 4 MOMKEeT H He COBMN4-
Zath. B nociaenfem caywae Ha paboueM WepTexe KyJauka jJdercs
VIJIOBasl NpPMBA3KA PHCKH K HAUANLHOMY pagdyc-Bextopy. Muorza
YIJIB YCTAHOBKH OTCUHTBIBAIOTCA OT AWAMETPAILION PHCKH Ha Tople
PYB. M rorga oHM HaswBaTCA MOHTAMKHLME yrLJAaMQ
VCTAHOBKH KYNaykoB.

PaccmoTpyM npuMepsl ONpele/eHHs YIVIOB YCTAHOBKH KYNAUKOB.

Npuwmep 1. Hexopnwit ¥ ycranasnubasmblfl kysauxd &y H dy (pue. 68, a)
pafoTaloT Mo cXeMe LEHTPaNbHLIX MEXaHH3MOB C Tonxaredadm#d O; H 6y, pacmodo-
SHHLIMA B OJIHOH OCEBOM IMIGCKOCTH, WM TOXxateiamu O; u 8g, O;, paciosomes -
HLIMH B Pa3HbiX OCEBWX TWIOCKOCTHAX. B MepBoM cayuae yroll Ys; yCTAUGBKH Ky-
J1a4Ka Oy paged thaszoomy yray By, HIBECTHOMY H3 IMEKAOTPAMMBl MAUIHIE, T. €.
YIIY MEMIY HAYaNLUBIMH PajiyCc-BEKTOPAMH rgp H ry, G00HX KyaaukeB. Bo sTopom
cayuae (6;) yrosl yeTaHoBEH gy = By - 85, tAe B, — yrom KOHCTPYKTHBHOTO
pacnoncuerna ToAKareae#f, Eciid Toaxarelb Mexauwsma, KyJauoK KOTODOLO yeTa-
HapjauBaercad A PYDB, Oyner pacmosarartbesa He CIpasa, 4 CJACBA OT TOJKATENS 6y
HCXOAHOTO MEeX2HH3Ma (ToJNKaTeqb ), TO YIoJ YCTAHOBKH Yap = @5;-—03;.
MTpuamep 2. Hexoanwit M yeTaHABIUBaeMbIH KYJNaUKH 4y H @, paboTanT Mo
CXeMe BHEUEHTPEHHLIX MEXAMMSMOB ¢ TOAKATENAME 6; H Oy, 6; (puc. 68, §). Yraom
KOHCTPYKTHBHOI'D PaclojiomeHHd Teaxaredell B 5TOM NMpHMepe Gyiem CUHTATh YroJ
MERIY ABYMS JYYAMH, NDOBENEHHBIMH H3 LeHTpa Bpamennsd PYB gepes Touxkn nepe-
ceueliHs TPAEKTOPHIT IBMaenuHsa TonxaTenell ¢ HauaJbHBIMH QKPYKHOCTSMH Kyaad-
koB. EcnH TonKartenp 6, pacmo/oxen CHpaBa oT TOAKATEIH O, TO YIOM YCTAHOBKH
TaK KE, KaK H B NLEABAYIEM NPUMEDE, Yoy = Yy 4 Bo1t ecil — criena, 10 Yo =
=@y — 04,. Ipu ycranoBKe KyJavykoB C OpHeHTamuell Mo pHCKE Ha Topue PYB
MOHT&KHLIMH YriaMH 6yayT yran 8; u §;. VX pasnocTs paBua 0SWUHOMY YIVIY yora-
HOBKH, T. e. §; - 8, = 741,

[Npn cOopre Mamun Kyaauku Ha PY B sakpenasior ofbluilo cHauana
npeaBaprTeAbHO, a 34ateM, Iocje OTMajkKH MAallKHBl, OKOHUATENbHO.

Jlareparypa: [5, 8, 18, 19, 20, 35, 38, 41, 43, 44, 45, 46, 47,
49, 51, b2l

FNABA VI

PAGCHET ¥ KOHCTPYUPOBAHHE
"YCTPOHCTB OBLULEF0 HAHAYEHHA

§ 1. CnocobLt emasKkKk MamHH

YmMmedblleHse noTepb 3HEPTHH HA TpPEHHE, VMEHBIIEHHE H3HOCA
TPYILHXCA [OBEPXHOCTEH M NMPEAOXPAHeHHEe HX OT 3aelaHus, 3alHpoB
1 KOPPO3HH, & TAKKE MOBLINEHUE HAXEKHOCTH 1 A0JITOBEUHOCTH IOCTH-
ranTcs BHOOPOM MPABHILHON CMA3KH TPYIHXCS YacTeil MaldinH.

JInst CMA3KHK IpAMEHAIOTCH KIAKHE CMa30uHke MaTepUualsl (Macaa),
KOHCHCTEHTHBIE CMA30UKBIE MATEPHANEL U MPaduT KaK B BUAE [IOPOILKA,
TaK U B BUIE CMECH C KOHCHCTEHTHHIMH CMasOUHBIMH MaTepHataMu HIAK
B BHIE CYCHEH3HH B Macle.

OcHOBHON 0COGEHHOCTBIO Macen (B cpaBHEHHH € KOHCHCTEHTHBIMH
CMA30YHBIMH MAaTepHaJaMu) SBASETCH HX TEKYYeCThb, MOABHMKHOCTD.
3TH cBoficTBA Macel TO3BOJAKT TPHMEHATE HX B UUDKYAAUHOHHKX
CHCTEeMAax JJ5 CMABKH Tap TPEHUSA, JUIS OXNaKACHHA TPyLUXCs JeTa-
Jaeff. Macaa JIerkKo 3anpaBAfte W CAHBATE M3 CHCTEMLI, OUHUINATH OT
IPOAYKTOB H3HOCA H CTAPEHHSH, OT Pa3lNHUHBIX MEXAHHMUECKHX HpHMe-
cell myTeM YCTAHOBKE (QUIBLIPOB.

KOHCHCTEHTHEIE CMa30YHBIE MaTEpHAJR STUMH KauecTBEaMH He
obaafaoT. B MamuHayx, rae MMeeT MeCTo HHTEHCHBHOE TeIslOBHIAE/e-
HHE, HX HC IPHMEHSTIOT. OfHAKD CPOK CAYKOL KOHCHCTEHTHRIX CMA30Y-
BEIX MaTepyanos Belne, ueM Maced, I11acTRyHOCTE KOHCHCTEHTHLIX
CMa30K MNO3BOMNET HCIONB3OBAThE WX TaKMe A OTKPHITHX MOBepX-
HOCTeH, Ha KOTOPHX OHH ZOCTATOUHO XOPOIUO YACPXKHUBAIOTCH, eCilH
Jax<e 9TH MOBEDXHOCTH pacnojaramTes BepTdKansHO. Bo MEorux
CAYYASAX KOWCHCTEHTHEIE CMa30THBIC MATEPHAN R 32ILANIAI0T MATIIMHEL OT
KOPPO3HH B TeueHHE AECITKOB JeT, CYLUIeCTBeHHRM OTAHYKEM TakKHX
CMasOK OT MACes] sABAAETCS MARAsl 3ABHCHMOCTH HX BS3KOCTH OT
TeMnepaTyphl.

ulxKkne ¢MasoUYHBE MaTepuaJdHl XapakTepuay-
TCH B3KOCTBIO, TEMMEPATYDPOH BCHEILKH W BOCIJiaMEHEHHS, TeMIe-

' paTypoil 3acTBIBaHHA, CTAaGMJIBHOCTBIO CBOMCTB, HAJWUHEM BOMHL,

MEXAHHUECKHX HpUMecel - Ap.

BaskocTps gBigercd BaxHeAImUM I[0KazaTeleM gayccTBa
Mac.na, OHpelLEJIHIOLLlHM HazHavedue U yCJIOBPIH HpHMeI-IeHHH MacJa.
OT 3HAYSHHUSS BA3ZKOCTH 3aBHCHUT CHOCO6HOCTB MacJa y,llep)KI/IBaTbCH
B Byje 105 HeoDXOZHMOH TOMUMHEL MEXAY TPYIIHMHCH [OBEPXHO-
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CTAMH 1 o0ecreuHBaTh HYKHHIH PEXKHM HHUAKOCTHOTO TpeHHst, [lo sng-
UEHHIO BA3IKOCTH ONPEASTSIOT LeNecoofPasHoCTh NPHMEHCHUS ToTg
HJH HHOTO Mac/a IIPH OIPCACTCHEBIX PeKMMAX paGoTH MEXAHU3MA Uy
MalUIHHE B 11e70M (aBJeHUH Ha CJoR Maciaa, 44croTe BpPAUeHHs AeTa-
nei, paboueif TeMmmepatype TPYHIMXCHA TOBEpXHOCTE!D).

IIpuMenenue Macia ¢ IOBBILIEHHOH N[O CPABHEHHIO C PacueTHOH
BASKOCTBI) MOXKET OblTh MPHYMHOH MOBBILICHHS TEMNEPaTyPEl Tpy-
IUXCA AeTanell; IpUMEHEHHe Macila ¢ TOHHKEHHOH BASKOCTLIO MOKeT
npUBECTH K 00pa3CBAHHIO HA MOBEPXHOCTH TOHKOH MACAAHON [ICHKHM,
noc/e PaspelBa KOTOPOH NPOH3OHAET HENOCPEJCTBEHHOE COMPHUKOCHO-
BeHHE TPYIIHXCH TOBEPXHOCTEH H YBeAHUHTCH HX H3HOC,

PasjuyamoT AMHAMHYUECKYIO, KHHEMATHUECKYI) H YCAOBHYK Bfa-
KOCTb.

JuuavMudecKas BAIKOCTDH X3paKTepH3YET CBOHCTBQ
KUIKOCTEH OKasblBaTh CONPOTHBACHHE B3AHMHOMY JBHKEHHIO WX
yacTul. Exnnuna JYHaMHUECKOH BASKOCTH — MAacKalb-CEKVHIA.

KuseMarunueckKas BA3IKOCTDb ONpeIeNsiercss OTHO-
LIeHneM AHHAMHUYeCKOH BASKOCTH K ILVIOTHOCTH. EfuBHLA KUneMaTH-
yecKOH BA3KOCTH — KBaApaTHHE MeTp Ha CeKyHIY.

YCAOBHAA BAZKOCTDL ABIACTCH OTBIASYEHHRIM WHCJOM,
BLIDAXKAIOMYM OTHOLIEHHE BPEMEHM MCTEYCHMSE U3 BHCKO3HMETpA
tina BY mcnprryeMoro macia B Koauuectse 200 r npH Temueparype
20° C K0 BpeMeHH HCTEUeHH TAKOTO JKe KOJAHYeCTBAa JAUCTHIIHAPOBAH-
HOH BOABL OPH TOH K€ TeMmepatype. YCIOBHAH, HJAH OTHOCHTENLHAS,
BR3KOCTH, panee 0003HayaBLIasicad B TeXHHYECKOH JHTeparype rpany-
camu Dursepa (E°), BupaxaeTcs Temepb B Tpajycax YCJAOBHOH BH3-
koctH (°BY).

JyuBaMHueckas BA3SKOCTh NPUHHMaeTCs APH THAPOJHEAaMHUECKHX
pacueTax CcMasKH TPYIIMXCS [OBEpPXHOCTEH, A KHHEMATHUECKAH —
[/ pacuera ABMEeHHA Machaa no Tpy0onpoBogam.

Bsiskocte Macesn Npd TOBHIUEHEH TEMIEPATYDPH VMEeHBHIAETCH,
a TUPH IOHHKEHHH YBeJAHUHBAETCR. B CTAHZApTAX BH3IKOCTHO-TEMIE-
paTypHas XapaxkTepHCTHKa Macna paeTcd 4HCAOBOH  BeqHYHHOH,
ronyuaeMoll 0T AeeHMS APYT Ha APYra UHCJI0BLIX 3HAUCHHI KHHEMATH-
yecKOM BASKOCTH NPH ABYX ‘TeMuneparypax: 50 u 100° C.

Ko#cHcTe HTHBE CMas3oOUHLIE MaTepyadil
XapaKTePH3YIOTCA BS3KOCTLIO, NEHeTpalHedl, TeMIepaTypoil Kamje-
BHJIECHAS, COACPXKAHNEM KOPPO3HDVICIUX BEILECTB H MEXAHHUECKHX
HpHuMeced.

JIns OUeHKH BABKOCTH KONCHCTEHTHEIX CMasOUHHIX MaTepHanoB
HOJB3YIOTCS BHA3KOCTHOTeEMIEpPAaTYPHOH Xapak-
TEDPHCTHEKO i, KOTOPYIO ONPefeNsioT ¢ MOMOIILID BHCKO3HMETPA.
OT BA3KOCTH 3ABUCHT BO3MOKHOCTD JBHKEHNS CMasKH 0O TpyGoIpoBo-
1AM, BO3MOIKHOCTL 3A0PaBKH B Y3JI6l TPEHUS HACOCAMHM H IINIPUILAMH.
[TeneTpanus ONpeAesasteT CTeNeHb [YCTOTH CMA30YHOro MaTe-
pHana, ero mJOTHOCTD,

KofcacTenTHbEE CMA304YHBIE MaTepHaNbl YCROBHO oB03HaualOTCH
Haua/ibKbiMH OYKBAMH CJAOB, YKasBBaKOUIHX o00MacTh INpUMeHeHHS
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¢Ma304HOTO MaTepHana, HampuMep ¥ — yuuBepcanbpHad, U — uuan-
puayaieHad, H — wuaxonnaskas, C — cpepsenaaskad, T ~ Tyro-
nnaBkas, B — Bojoctolkas, 3 — 3amMTHA" H T. A

Buifiop cMasouHOTO MaTepuana, PABHO Kak U criocofa €ro nojaud
K TPYUEHMCS SA€MEHTaM, NPOK3BOAMTCS Ha CTAAHH KOHCIPYHDPOBaHHA
MalIHHEl B 3aBHCHMOCTH OT e¢ Ha3HAaueHHd H YCAoBHH paboThHL.

(CMA3Ka TPYIUXCA MOBEPXHOCTEH OCYINECTBIAALTCS HHAUBUAY ANTLHO
(ToueyHas CMaskKa) ¥ NEeHTPANTH30BAHHO; IePHOJMSECKH H HENPEPLIBHO;
663 DPUHYAMTEILHOTO JABJCHHS M MOXK NPHHYAHTeNBHEIM JaBleHHeM,
MPOTOYHBIM M THPKYIALHOHHBIM
crocoGaMu.

Jlnga nopauy, pachpeseneHus
U [OABOKA CMA3ouHOTO MaTe-
pHaja K TDYHIEMCH [apaM Ma-
WHE, LIS HabIoJSeHHA 3a noja-
uell CMa30YHOTO MaTepuana i
nogjep:kanus TpefyemMoro pe-
KHMa CMa3Ke, a Takxe JIIA -
OUHCTKH Macjla cJay»KaT ¢ M a -
30UHBE YCTPOHCTBaA,
Onn pasjedsioTes Ha YCTPOHCTBA
A KHUAKAX M A8 KOHCHCTEHT-
HbIX CMA30UHHX MaTepuaios, He-
KOTOpEe CMagouHele ycTpolcTBa
MOI'YT HCTOJB30BATHCH « KAK P AT Pac, 69, Macnenxy AN RKAZKHX CMA30d-
KUAKOTO, TAK M JsT KOHCHCTEHT- HEIX MATCpHATOB
HOTO CMA30UHOTO, MaTephada.

JKuikne cMazodBLie MaTepHanbl MPAMeBHioT U1 CMa3Kk 3JIeMeHTOB
Maui, paboTalmwyx NePHOLHYecKd ¢ HeQoJLIIoH Harpyskoll ¥ HDH
Hefonpinnx cxopocTax. CMaska NPOHSBOAUTCH BPYUHYIO, HHIMBH-
AYaJIbHO (OTAedbHO IS KamIol Tpyuiefics Daphl), nepHoOAHUECKH, 6e3
OPHHYAUTENBHOTO JABJASHHS, NPOTOUHLIM CTOCOG0OM, € NOMOIIBIO HA-
JAUBHHIX MACJHEHOK € OTKUAHOH HJIH TOBOPAUUBAIGUIEHCH KPBIWKOH
{puc. 69, a), a TaKxKe Npecc-MacNeHOK [0/ 3aNPECCOBKY ¢ OYpTHKOM
(puc. 69, 6) u Ges Hero. MacneHKH TOCACAHEr0 THNA NPHMEHHOT TIPH
HeoOXOAUMOCTY YCTAHOBKH HX 3aN0LAHLO ¢ HAPYIKHOH NOBEPXHOCTBE
Jerand. ToueyHad cMasxa [OJ NPHHYAHTENBHLIM JIaBJACHHEM OCYLie-
CTBJAeTCA OZHOTMIYHXKEPHHRIMH MACHeHKAMH PYYHOTO EEHCTBHA C pe-
3epBYapOM.

HenpepolBuas c¢Maska e3 NPUHYINTENHHOTO JaBJASHHA OCyLle-
CTBARETCSA MACAEHKAMH C OTKHAHBIMU KPBILUKAMH, HO ¢ QUTHIAMI HIH
¢ HaOHMBKOH; HaNMBHOH KamelbHOH MacleHKol ¢ samopuoil uriof,
a Taxxe MeTOAOM YaCTHUHOIO HOTPYIKEHRS ABHKYILHXcH (Bpauiao-
linxea) sneMeHTOB MALIHH B MAcC/0, Sa71HBaEMOE B ClLENUadbible
BawHpr, HempeprBHas cMaska HCKIAOUACT IPH DYCKe MAlUHHBl CYX0e
Tpenre, QUTHALHEIE MAC/IEHKH H MACEHKH ¢ HAOHBKAMH TIPUMeHIIOTCS
TaM, Tae fonyckaeTcs yMepeHHas 1ojaya Macja IIpH BepTHKAAbHOM H
FOPH3OHTANBHOM PACIOJNCKEHHH Bana,

N
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Jpuxenue macna mo GUTHAIO HIH CKBO3bL HabHBKY NPOHCXoAuT
nojl AeAiCTBHEM KamuAAsSpHLIX cuwil. Hajuusuee Macienkd ¢ 3anop oy
MrI0H YCTANABAUBAIOT B OTBETCTBEHHLIX MECTAX HHAHBHAYATLHON
CHCTEMB! CMasKh. CMasKa B MAC/HHOH BaHHE NPUMEHSETCH A 3y6ya-
ThIX [EpPeAay fIpK OKPYKHOH CKOpoCTH Kosec Jo 12 M uepBakos g
10 w/c, a TaKkmKe NOMIMIHMKOB KAUEHHS, NOLNATHUKOB, -leTel,
KYJauKoB, DOJHKOB H Zp. [opMil NOrpyKEHMs: UWMIXHIDHYECKye
koneca 1—b mogynefi, keruueckue 0,6—1 JNHHLL 3y0d, 4epPBAKH —
1-—4 MoAya s, MO HE BHINE IEHTDA HKMKHETO INAPHKA MNOAHITHHKA
KaueHHs1 Baja uepefaka. UeM MeHbine OKpyIEAs CKOPOCTH 3/IeMEHTa
ManmHipl, TeéM Ooiblle MOMeT OHTb rAYOHHA ero morpymenns. Ha-

NPHUMED, MEeMIEHHO Bpa-
) 7 IAUTHECH 3yGuaThe Ko-

LTTIRERE! 2 J€ca MOTYT IOIPYKaTLCH
: A0 MOROBHHEL HX pa-
Auyca,

CMa3xa  efMHHUYHLIX
KPYIHEX 3JIEMEHTOB Ma-
WKH, paboTaomiy He-
IPEPHIBHO M HECYIIMX
GoJblIHe HATPY3KH, TIPO-
n H3BOJATCS HHAXBUIYAMb-

: HO HEIfIP&PBIBHO 0], JIaB-

Puc. 70. Macjeyku 044 KOHCHCTEHTHRIX CMA430Y- JegueM c MOMOIIBIY

HEIX MATEpHAIOB WIVHKEPHBIX, JOIAacT-

HBIL W [HECTEPEeHUYATHX

HACOCOB HEDOMBLINOH ITPOM3BOAUTENLHOCTH, NOJAIOLIMX MACAO K TPY-

mWuMed Dapam ne Tpyoonposody. [pousBoARTENBHOCTE HACOCOR BHGH-

paercs Gospme pacuerrofi Ha 10—20% jjs KoMmeHcHpoBaHHS

HajeHnsl NPOK3BOAHTEALHOCTH B PE3Y/BTATe H3HOCA HACOCOB H MpH

BO3DACTAHHH TeMMepaTypr Macna. MabuToaHoe Macsio mepenyckaercs

(0OTBOAMTCA) uepes NpeAOXPAHKTEALHEIE KJamaHbl, KOTOPHIE NHOLACD-
EUBAIOT 33 4HHOE JABJICHUE B ArHETATEABHOM TPYHOMPOBOJE.

Cmaszxka 3y6UaThIX KOJeC [PU OKPYKHOH CKOPOCTH HA HUX CBBIIE
12—14 M/c NpONSBOAUTCH TakkKe HENPEPLIBHO 07 JABJIEHHEM HCpe3
CTPYHUBIE HACAZKM, NOJAIONIHE MaCA0 HENOCPeJCTREHHO B MECTO
KOHTAaKTa 3y6heB €O CTOPCHBEL HAYANA 3alenaeHis.

Has nepHoaryeckofi o AaBJeHdeM IEHTPaNM30BAHHON CMAa3KH
SJEMEHTOB Mawui, paboTAIOUMX NEePHOAHYCCKH M HAXOLSILHXCH
B TPYIHOROCTYIHBIX HJH HeyAoOHLIX MecTaX, CJIyKaT Hacochl U
aBTOMATHUECKM [EHCTBYmHIHE pacipefgenutean. CMaska TpyIHO-
AOCTYIHBIX 9JE€MEHTOB MAIMH, pafoTaOIUX HENPEPHIBHO, HO HE Tpe-
Oymmux o6HALHOR NeJAUM M2CIa, MOXKET TAKKE IpOU3BOANUTECH TEH-
TPANH30BAHHO HENPEPLIBHO 0€3 PUHYIHTEILHAOrO A4BJAGHHS ¢ IO-
MOUMIBIO TPYNIOBBIX KAaneJAbHBIX Mac/eHOK, KOTOpPBIE pacrofarainT
BHILIE MECT CMaskM, U pasfpmisruBateneil. B mocnepueM cavuae cMma-
ShIBAEMBIE ACMEHTH MAIKHLI JOJKHE GMThH MepMeTHUSCKH OTAe ekl
OT OKPYMRAWIIHUX HacTefl MalUMHBI, HE NOMAJENKANIMX CMA3KE,
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KOHCHCTEHTHBIE CMASOUHBIE MATEPHAB NPHMEHSIOTCS A CMA3KH
5JeMEHTOB MallHH IPH OKPYMKHBIX CKOPOCTAX [0 4,5 wfe, CmaBKa}
[POMSBOANTCH MHAHBLAYANBHO NEPHOLHHECKY IO AABICHIEM nocpe;i_
cTBOM Gecknananunx (puc. 70, @) ¥ KIANAHHSIX KOMANAUKOBRIX Mal/le
vok. TIpy pacrofoxenuy TpYIKXCs nap B TPYAHOROCTY ITHBIX MGCTa}E
IPUMEHSAIOT TIpecc-Mac/eHKH (puc. 70, 6). Kax e, Tak ¥ Apyrue npﬁ_
BOJST K HESKOHOMHOMY PACXOAy CMasKH K XapaKTepusyioTes Hepa-Bie-
MEpPHOCTBIO TIOZAUH I HEBO3MOKHOCTBIO KOHTPOIS CMasOdHOTO Ma
pHaI{II?)‘H,LHI/IHHHKH KaUeHHUSI TPH YIJOBBIX CKOPOCTAX Bpallenns HE
pemme 300 paji/c, a TaxKe THKEJOHATDYXKEHHDBIE UepBAUHbE NePEAanH

Uit il :

Puc. 7!, Cxazounasl KaHaBXa B MOMIUHIIHHKE

CMA3LIBAKTCH HHIMBHAVANBHO HEINPEpHIBHO fes IPHHEYEUTEABHOTO
IaBjeHN s MOCPEACTBOM CMa3OYHOTO MaTepHana, NOMeLeHHOro peiBa-
HTeBEHG B BAaHHBL KOPIYCOB MEXaHM3MOB.

P Tpyurecs nape, pgi)CI%OJIO}KeI-IHble B TpYAHOACCTYIHEIX X Hey;r,o6:;
HEIX MECTAX, CMAa3eBaloTCs [EHTPANM30BAHHO TEPUOAHHCCKH H
IPYNNOBLIX MACJA€HOK, 3arpaBiisieMEIX ¢ TNOMOLIBI mnpﬂuao I;ll.]:)ﬂ
IMYHKEPHOTO HAcoca, 4 Takike LEHTpaNM30BaHHO HernpepoBi )_'L
LABJACHHEM U3 MHOTOTOUEUHBX JYOPUKATOPOB C MEXaHUYECKHM npu
BOJOM.

HB KaI0M TOPH30HTALLHOM TIOAKITHHKE CKOJBKCHU JI51 pasﬁg:
MEPHOTO paclpefeNeHus CMA3QuHOro MaTephana Mo prummcs;a o
BEPXHOCTAM BRINIOJHAETCA NPOAOJAbHAS KanaBKa, KoTOpas pacl -
JaraeTcsl B 30He HAUGOMBIINX 3a30POB. [IpH MOABOJE CMa30%HOTO MaTe
puaga ¢ TOpHA MOAWKMIEHKA KaHaBKY JeAal0T CKBO3HNOH Tongﬂcg
cToponbl HoABoAa. 11py moABOLE CMA3OUHOTO MarepHasa noj ﬂf)onx
HUEeM B CepefuHy HNOMNIIMIHHKA KakaBka AaaeTcs 3aKphlTol %0 oix
Kouuo® (puc. 71). Pasmepsl @, b, { CMa30Uilblx KaHaBOK Bl up f
B 3aBUCHMOCTH OT aMamerpa sana. [pu HeoOXOAHMOCTH CMaz0uHbl
MaTenuasd MOMHO NOAaBaTh uepes OoTBepCTHE B BATY. )

,HPBI/I}KEHHE CMA30UHOLO MaTepuana npu HHPKYJAAIHOHEOH CHCT;:!E
CMa3KH KOHTPOJAMPYETCH C [TOMOMBI) BUSYAJbHBIX ykasare/ied noj
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‘machta, [l KOHTPOJA TeMnepaTypel H JAABJACHHA Macja B CHCTepme

IPUMEHSI0TCA 00hUHbEe KOHTPOJbHO-H3MEPHTEALHEE HPHOOPH. ¥Yng
BEHb Macja B BAHHAX H KapTepaX [PoBEpAOT MO MacnoyKasaTeml:Mq
K npegoxpadHTelbHBIM YCTPOii- '
CTBAM OTHOCATCH KJAaMaHbl, NpH-
MEHSEMBIE A5 CIycKa ({rnepe-

Tabauya 3
CrnocoGhbi NepHOXHYECKOR cMazky

mycka) Macaa B pesepsyap npu MAIHA
YpEe3MePHOM IOBBULEHHH JaBije- cnocos | v
HUs B MacJONpOBOXE. CMasKH oﬁ%ggiljroe? cma?oigwro
MacsaopacitpeesiuTesu ycTa- ik i Mérepaana
HaBJKBAIOT, KOI'ZAa HeoGXOAUMO
OT OJHOTO HCTOUHHKA IOIAUH @ i&?mme}]p
Macaa OGECIeYHT: CMA3Ky —He- CﬁongeP)m
CKONLKHX Tpyluxcd nap. Macjo
MCXKET NOJABATLCH B 3TOM CAY- | Hanmeom B
uze KaK CAMOTEKOM, TAK K HOJ | Kaprep MiM 0 Koncherenr-
JlaBaeEneM. 3anpaBKa MCTOUHH- b BanHy e
KOB NOZaYH MacAa IPOH3BOLHTCS
BPYUYHVIO MacJeHKaMH H INNpH-
IAMH, 4 TAK¥e MeXaHWUeCKHMH Q
HAacocaMM MJIH H3 pe3epByapoB.
Jlng nopaud KUJAKHX H KOH-
CHCTEHTHLIX  CMAa30UHBIX MAaTe- Uepes
PEAJOB MPHMEHAIOTCS CTadbHLIE, oTBepcTHe v A
MeAHbIE M ATIOMHHEEBble TPYOH,
JHaMeTP KOTOPEIX BHIOHpAETCS Yepes a-
_ JIUBHYIO O
e MACJEHKY
y | | el | YW
rQ IE ﬁ? E (P\ Koucucrest-
. V I ! \e Uepes koJ- Hbili
MaYKOBYIO
' MacleHKy
Uepes JKuakni
/ 1 npece- e HJH KOHCHC-
@ é \vv MacJeHKy TeHTERH
Puc. 72. Cxema CMa3KH KOTJIETOHOPMO- Pyunoi Himestie
BOUHOTO aABTOMAaTa AHPEL

B 3aBHCHMOCTH OT CKOPOCTH TeYEHMS IO HMM CMA30UHOTO MATepuasia.
B mMpKyAAUMOHHEIX CHCTEMAX 9Ta CKOPOCTh B 3ABHCUMOCTH OT BS3-
KOCTH CMasQuHOr0 MaTepHala TNPHHUMAETCA: BO BCACLIBAIOLIEM TPY-
Gonpoeose o1 0,5 70 1,6 m/c, B HarHeTarenpHOMOT 1 3o 4 M/c u B BO3-
BpatHOM — He Goaee (1,3 m/c.
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Jlna npucoefunenHd TpyOonpoBOJOB K CMA3OUHBIM yeTpoHcTBAM
g Anst coefHeHus TPYG Mexay cofoif CIyMaT COCANAHTEALHBIC
yCTpOHCTBA ¢ Pa3BaMbLOBAHHEIMA TpyBaMu: ¢ 3AKHMHBIMH KOHYCHBIMH
mydTami (¢ HakEAHOH rafikofl), C HWAHHAPHYECKHMH MyQTamr,
¢ MpUMAAHOBIME MY(TAMH U (IaHNaMA.

ys ynAOTHEHHSA HENOABHIKHBIX COBMUHCHHM CMAa30uHLIX BaHH
MpUMEHSIOT DMABHLIM 0GPasoOM NPOKMAMKH U3 PasJUIHOLO JIUCTOBOTO
MaTeprana: TeXHHYECKOTO KapToHa {(npoxaagka IpOMACIHBAeTCA),
[MapOHNTa, aJIOMHHHA M ApP.

INnst  yOAOTHEHHS TOJABHIKHBIX coefHHeHHlt B 3ABHCHMOCTH
OT IPUMEHSEMOTO CMASOUHOTO Marepuana, COCTOAHHMA OKpyXxa-
el cpeisl M OKPYMKHOA CKOPOCTH — ABMKYIIHXCA getanei
MpPHMEHsI0T BOHJIOUHBIC KOJLIA, KOJLEBEIE KaHABKH, NaGUPHHTHL,
MAC/OOTDAXKATEIH, DESHHOBEE MAmKeTH H  CanbHUKOBLIE  Ha-
GUBKH.

Tlis npaBAABLHON OPTAHN3AUNH CMA3KH MAlIUHBI IPH €6 3KCONyaTa-
mui CIYKAT € X €Ma M KapTa ¢cMasKH, KOTOpHE SBASTIOTC 5
0BA3aTeAL HBIM IIPHAOHeHHeM K «OMHCAHNI0 B HHCTPYKUKH [0 SKCILILY-
aTanMK W OBCyKABAHUIO MAIHHL, COCTABIAIT WX HA CTARHH KO-
CTPYHPOBAHHA MAIUHEL

Cxema cuaaky npedemagazem cobotl uepmesc obupeeo BHOQ MALLULHBL
8 HECKOABKUE HEOBXODUMBLX NPOPKYUAX HQ HEBOAbWOM opmame ¢ yra-
SQHLEM 6CeX MECH POCROADNCEHILA MACAORPUCMIUKOE U CnocoHo8 CMA3KL
C NOMOUBIO YCAOGHBIX 2P aUIecKUs obosnauenud (puc. 72). Jns yrasa-
LIS CTI0COBOB CMASKH MOMKHO DEKOMEHAOBATb yCAOoBHLIE rpaduueckue
0BO3HAYCHHS, IPHMCHAEMEe HEKOTOPEIMH 32BOAAMY MHILEBOrO Malli-
nocrpoedus (Taba. 3). :

Kapma cHaski Mauuss. oHopmasemes no cneyuasbHol gopme,
8 KOMOPOLL YKAIbIBQIOMCS, HAUMEROBAHILL MECHT CMABKU, YCAOBHLIE oboaHa-
werus CRoCOBO8 CMABKU, KOAUHECMBO OOHOMUNHLLY MECH U cnocofos
CMAIKIL, COPM CMASOUHO20 MOAMepUad i HOpMA €20 pacxoda, nepuodit-
rocme cmasky (Tadn. 4). :

Ilpr Buifope copTa Mac/a PYKOBOACTBYIOTCH CEAYIOUIHMH TpaBi-
RAMU:

a) npy BoJAbIEX OKPYXHBIX CKOPOCTAX BajoB (cBRe 3 M/c) H
ManoM YAelbHOM JaBleHHM B MOALIHTHHKE (mo 0,4 MIla) cnenyet
NPUMeHATh MeHee BI3KOe MACJO;

6) ¢ BozpacTaHHeM BA3KOCTH YXYAUIAEeTCA HOABHAKHOCTE Macaa, uTo
3aTpyLHSET MUPKYASIHIO H TPOHEKHOBEHHE €ro B MAJbe 2430DH
MOMLIHIHHKA; 3TO HEOBXOAKMO YUHTLIBATL B NEPHOA TYCKa HENporpe:
THIX MALITHH, SKCIYATHPYEMBIX TIPH HH3KHX TEMIIEPATypax oKpyialo-
el cpean;

B) ACCOPTHMEHT Maces /s OAHON MAIHHEl i AUA TPy COBMECTHO
SKCTITYATHP YEMBIX MAIIHH 10/1KeH OBITh BOSMOXHO MCHBILIHM, 103TOMY
MACJIO CJIEAVET BHIGHPATh C YUETOM BO3MOKHOCTH MCTIOAB3OBARHA €0
JUIS CMAa3KH APYCHX MOJLMHIHHKOB H TPYIMXCS Nap MAalIuHbl MpH
UeHTPAIH30BAKHOR CMasKe ; CODMIOAEHHe 3TOIQ  YCIOBHA ofs3a-
TEABHO,
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. Taban
Kapra cmasxn KOTNETOHOPMOBOYHOIG ABTOMATA w4
(npn_ CXHEAHERHOH OJHOCMEHH o paGore)
. Hopwma
y & pacxoga
LGC{'O?“OG = iTeprogay- o
é’\:[:c;;c;[ a 0;‘:‘:”9“ 2 Copt emasounore HOCTB Crocot Ma-gl-ic?;p?an-
Ha CxeMe S MaTepHana CMA3LBIBA- CMasKu B cMmeny ?
caskn | 2w A I
=2 5
58 g5
) = E g
= @
Nommuntnx 2 YCA
l pas | 3anueka | —
3/1eKTPO- (F'OCT 3333—55) B TOJ B XOp- 0
JIBHTATE.T5¢ Oye Tmoj:
HIHNEAKA
3yGuarzre 1| Un '
BYyCTpHANLHOE | 1 pas B | Sanupxa | 24
nepefagu 0 (TOCT 20799—75) | Tpu-ve- | & Kap- “
. TEIpe Tep
JHS
Mapux — 51 YCA
1 pas | Pyuncii 1 b
KY.1a40K @ @ (TOCT 3333—55) | B cMeny !
Momwnmyu- 3 YCA
1 paa Uepes 45 | 135
KH KayeHHd (FOCT 3333—55) st
' X PH Me-]  npecc-
BePTHKAML- @
e CAlA | MacaeHKy

§ 2. Pacyer u KOuGTEyupoBanue ycTpoliers
Ann Gopebul ¢ pulpauuei

Pa?om PAla TTHEBBIX MallUH COTPOBOKIACTE S BHODALHUeH, BEIZDL-

~ BAEMOM KOHCTDYKTHBHBIME OCOBEHROCTSMH MAllHH Him xapa;('repom
TEXHOJIOTHYECKOI'O Hponecca. Pacyer u KOHCTPYHPOBaHHE YCTPORCTB
Ans GopsOhl ¢ BHOpamuell 3aHEMaeT GORBIIOE MECTC B HHMEHEPHOH
npaxtuke. [IpaBuanHO CKOHCTD yHPOBAHHO® YCTPOHCTBO BHOPOH30/IA-
LHH BEAET XK TOBBILIEHHIO JQJTOBEYHOCTH 000PYIOBAHUS, CHHKEHHIO
WIYM3, BOSHHKAIOMEro npr paGoTe Mawuw, yﬂquem}m yCnoBHH
TPYIA, TMOBBHUNEHRIO B KOHEYHOM HTOTE [IPOH3BOAUTENLHOCTH TPYAA.
Jnst ymensmenns BuBpanuy, neperaBaeMoii MAUIMHON Ha ONOpHBIE
KOHCTD YKIHH, IDHMEHAIOT B H O PO H 3 O M I H O B | bf & cpej-
CTEd— YIOPYIHE SJeMEHTH, VCTAHABINBAGMELE HEMOC PeICTBEHHO
04 OCHOBAHHEM H30/UPYCMOH MAIUKHEl WIIH [0J] JKECTKAM 10CTAMEH-
TOM, Ha KOTOPOM pasMemalT Maiiuuy,

¥YCTaHOBKa MaluHH Ha BHOPOH30MATOPAX Pe3KO y
MUTCCKHE BO3JEHCTBHS Ha ONOPHbBIE KOHCTPYKUHH H II
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MEHbUIAET JHHA-
03BOJIET B PsJE

cayuaes o0xopuTeea Ge3 Taxensx dynfaMentos. B xavecTse Bu6po-
H30JATOPOB TPHEMEHSIOT PESHHOBLIE, NPOOKOBHE WAH BOHIOUHERE
JVCTRI, YOPYI'HE NPOKAAAKH, CIPECCOBAHHLEIE H3 MPOGKOBOH KpOIIKH,
IEHBKOBOTO BOJOKEA H IJIACTMACCHI.

OcCHOBHLIM TOKa3aTeNIEM, OIPEASN AIOUUM KaUeCTBO BHOPOU3OM AN
kakoro-n1ufo arperata, ssjisiercss KosbOdHUL HEeHT BHOGpO-
usoadauuu K, OHNOKasLBAeT, KaKas J0NH JHHAMHYECKOH CHIIbI
or ofieH CcHaBl, AeHCTBYWOlIEeH €O CTODOHHE arperata, Iepefaerca
ru6KUME BUGPOHSOAATOPAMH (yHiaMedTy. UeM MeHbIne 3HayeHue
koshPHIHEATa BUOPOH3OAALUH K ,, TeM Jydile BHOPOH3O/SIIH,

Kospduuuent pubpousondunun K, - 3aBUCHT B OCHOBHOM OT OTHO-
WeHHs YacTOTbi [ Bo3Myllamiuefl CHIHL B arperare K wactote [,
cBOOOANBIX HJIH COOCTBEHHBIX KoMeGaHMH CHCTEMbl, COCTOSLLEH H3
arperara H ynpyroro ocHosanus. Kpowme roro, kosdduuueHt euGpo-
H3OJISUHH 34BHCHT OT CHJBI TPEHHS B CHCTeMe, XapaKTepH3yemoil
K03(pbULHenTOM TpPEHHS U.

Bripaxenne nna xoshoduueHTa BHOPOHIOIAUMHE HMEET BHJ

2 2 2 -
Ky = (1] w7
It 73
Ecau npeneCpeur TpenueM, To 3Ta (OPMYyJa NPHMET BHA

Ko = (FIfi— 1)

Ipr [ < f, cucrema oxassiBaer BOSMYUIAIOWIEH CHJE YIPYroe Co-
nporusnesne P == g /(2nf), rae g -— yupyrocts BuGporsogsTOPA.
Cuna feficTBYeT Kax CTATHUECKAS H LEJMEOM HNePejaeTcs OCHOBAHHID
(K, = 1).

Ilpu f = f, vacrymaer pesonanc (K, > 1) ¢ Goabmnm yse-
JHYCHHEM aMIVIHTYAB KojgeGaHud arperata M CHJL, Iepejasaemoil
ocuobaHuto. Ilpu f == 1,41f, pesonancuoe yCuiesue ucYesaer, 3Ha-
yerne K, NePeXolHUT yepes eJHHHLY, NDH JaJabHeilllleM yseaHdYeHuy
YACTOTBI CHCTEMA OKA3LIBAeT BO3MYILAoWell cuJae HWHEPLHOHHOE Cco-
npotusienue P, = 2mmf, rge m — Mmacca arperara. 1Ipu stom K, <
<1, 7. e. nepepaua BRGpauull yMeHBIIAETCA.

Taxum ofpasoM, Aas XopoiueH BUGPOH3OIAHH, T. €. s HOJY-
YeHHS MaJblX 3HadeHuil K, HeoOxoaume, 4robel dacrora [y cofcTeeH-
HEIX KoJeGaHuil cHeTeMs! ObLIA MaJa N0 CPABHEHMIO ¢ YACTOTCH BO3-
Myllaolnel cuabi, IIpuveHeHHe BHOPOM3ONKPYIOUIUX YCTpoHCTE Ges
Npe/BAPUTENBHOTO PacueTa MOMKET NPHBECTH X BO3HHKHOREHHIO pe-
zoHauca {f = f,).

HcenepoBarud MOKA3aIH, YTO MPH OTHOINEHHSAX yacroT f/f, = 2,5
BHOpon3oaATOpH noryiomanT 81% sueprau Bubpamyu, a NpH OTHO-
menuax 3THX gactor f/fo = 3; 4, 5 3dPeKTHBHOCTD BUOPOHU3OHALUH
coorsercTBenHo Oyaer 87,5, 93; 96%.

YMeHBUIHTL aMIMBTYEY BHOpALHU CaMOTC arperata Ha BHODGH30-
AATOPAX MOMKHO ITyTeM yBeJAHUeHus ero macchl. [losTomMy nenecool-
PasHO MOHTHPOBaTh arperaThl (ocofeHHO HeGoALUIOH Maccul) Ha THA-
®eJoH TyinTe W BUOPOH3ONATOPE YCTAHABJAHBATE NOJ ILIHTY. Taxoe

167



YTAKENIEHHE YCTAHOBKH TO3BOJAECT BOCHOJBSOBATLCA BHGPOU30IS-
TOpaMu GOJIbIICH KECTKOCTH, UTO JIEJAET BCIO YCTAHOBKY OoJsiee yeToj-
UHBOH, T. € MeHee BOCIPHUMYHBOH K HefiCTBHIO BHEINHHX CHJ (Tony-
KOB, yI4pOoB H T. 1.).

Pacyer BUBPOH3OAATOPOB CBOAUTCH B OCHOBHOM K OIpEeNeIeH Hio
HX YD YTOCTH (HeCTKOCTH), ofecneurBalomei BHOPOK3OTALKIO
Kputepitem HEOOXOAMMOH ECTKOCTH BHOPOU3OMATOPOR CAYIKHT coG-
CTBEHHAS 4Y4aCTOTAa CHCYEMDBI, KOTOPYIO OHA OVJeT HMeTh Tocje
YCTAHOBKH arperata Ha BuOpo-
H30JSITOPEL,

Ipu pacuere BuGpousonaro-
POB BAXHOe 3HAUEHHE HMEeT CO-
OTHOIIEHHE MEKAY YACTOTOH col-
CTBEHHBIX KoAeDaHUM arperaTa

s M BEJHYHHOH cTaTHueckoH ocaj-
. ) KN, T. €. IpOrHGa yupyroi onopst
o noj JedCTBHeM Beca arperarta.
e . CrarnuecKasa ocapgka
- 5 OHPEAENACTCS M3  BHPAXKEHHA:
0 o P ¢ _ mg
cT T - H
, ; rie Q — Bec MAlIHHHL, M — Macea
Nﬁ; X —‘——h MallHHhl, § — yCKOpeHHe cpobod-

T HOTO NajeHust; K — Koaduuuent
YOPYTOCTH H/IH JKECTKOCTH BH-

Puc. 73. Ipysuunui BUOpOHaCAATOp: 6porson P
aropa.

! — omopunit eTamaH; 7 — wnuabka BJist

KPenenns BHGPONIONATOPE K CTAHHHE arpe- qaCTOTy coGCTBEHHBIX  KoJe-
TaTa; J, 4 — METANNHYECKaX H pesHHOBas

WARGL - GAAHRpHec ks Nyt P2 Oanuil MONKHO OTIPEAEHTD 110 CJIe-

kQBTprafika; 7 — onOpPHEIL AHCK: 8 — Talt 5 .
NpeBEPHTEABLHOrO HaTAra)] 9 - Kopnyg%n};é} Ayiomer (bopmyﬂe.
Pe; [0 — peswuoBas BIYAKa; ! — peanuo- E "

Bafd NPOKJIaAKa f — _l__ !/j._ e 1 g
07 2 m

2n Xep

CoBGCTBEHHYIO 4acTOTy KoJeGaHHi MOMKHO PaccuYHTaTh, NOMb3YACh

TaKoH opmyJioi:
ES
fl) == 5 V_ha" ’

rie £ — moxynb yupyroctH matepuana Bubpousoasropa; S — wio-
Wailb, 32HATaA YOPYIHMH TPOKJAaJKaMM; /i — KOHCTPYKTHBHAS TOJ-
LHHA TPOKJIAJ0K.

JddexTrBioe ocn26ienue BuOpalKi B GOJBIINHCTEE CIYYaeB BO3-
MOHO JIHIOL C NOMOWBI NP YXKHHHLIX BHOPOH 3OS -
TODP OB, OIHA N3 KOHCTPYKUHA KOTOPHIX IOKa3aHa Ha puc. 73.

onpy}KHHbI & LONTOBEUHDB, MAJIOrabaPHTHE H XOPOLIO NPOTHBOCTOAT
AEHCTBRIO BHICOKOH TEMIEPATYDHl; NPH AHTHKOPPOSHAHBIX NOKPHITHAX
OHH He 00ATCs ChIPOCTH, :
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PacuerT nmpy:uHHOrO BHODOH30JAA70pa CBOAMTCA K OMNPENEEHHI0
AHaMeTpa NPYXKHHB H UHCIa BHUTKOB 10 (OpMyJam:

_37Iegr L
d“]/n[ﬂ RS

fe r — CcpeAHHl papuyc BuTKa npysume;; [v] — ponyckaemoe Ha-
npsPKeHHE NDH KPYYeHHH; J — MOAYJNb YOPYTOCTH HPYMKRHBEL TpH
CABHTE.

CYLIECTBYIOT Takke KOMOHHHpOBaHHHE BHOGDPO-
H30JATOD bl, HAIPHMED NPYKHHHO-pesHHOBBIH (puc. 74). Takue
BuUODON30AATOPLEL  0O/IAJAI0T
HEKOTOPEIMH TIPEHMYILECTBAMH
nepej, APYTHMH BHODOH3OJfA-
topamu. llpyxuna obecnedn-
BaeT OOJblIHE MeXaHHYECKYH)
[pPOYHOCTL M JAOJATOBEYHOCTD
prOpoH3OMIATOPA,  JONYCKAaeT
SHAYUTENBHYID  CTAaTHYECKYI)
nedopManHi oA AeHCTBHeM
NHHaAMHUYECKHX CHJl. Pe3HHOBHE
JeTanH BHOPOU30AATOP: YIYY-
AT TalleHHe BuOpallHil BLI- Antop:

COKHX YacTOT H CO3JdI0T [0-

! — Kopnye; 2 — DPYMHUEA, § — CTEDPXenb; 4 —
CTaTO4YROL 3aTyXaHhe ce0G0 - pesHHOBAR BTYJIKA; § ~— DE3NHOBOR KOJBNO; 6 —
BLlX KoJeBaHMA arperara Ha OrpARKAHTEND
BUOpOU30ARTOpaX, 4 NPYXKHHA
OCYLIECTBAsIeT ramenue BuGpanuil Huskux gacroT. Kauectso BuOpo-
H30JATOPA-IPOKAANKH ONpefiesideTcd BeAHYHMHOH CTATHYECKOTO NPO-
ruba moa AehicrByromedl Ha Hero cusofl Tskecru. Uewm Gosbiie cra-
THUeCKHH nporud, Tem aydine suéponso/suus. [IpeAesbHo I0NYCTUMBIH
nporu6 x,, ONpEAeNsercs CIeIyollkM o0pasoM:

g

Puc. 74, TIpy®UHHO-DE3NHOBBIR BEOGPOH30-

KXop = hG/E!

re h -— TOMIIHHA NPOKAAJKH; O -— EONYCTHMAs Harpyska Ha BHODO-
usoaaTOp (yAenbias), £ — MOAyAb YOpPYrocTH Marepuaia BuGpo-
H3QJATOPA.

[Ipu pacuere YOPYIHX NPOKJIAAOK CAELYeT NOAb30BATBHCA MOJLY/IEM
mvnavuyeckodt yopyroetu £, [Moa Mofynem muHaMuuecKol ynpyrocru
OHMMAIOT MOAYJAL YOPYFOCTH Teqla IIPH PAaclpocTPaHeHKHH B HEM
NpoAoABHLIX KoseGanmil. MoAyan ZMHAMHYECKOW YIPYIOCTH B 5—
20 pas HpeBHINAIOT MOJYAH CTATHYECKOH YIPYTOCTH, B 3HAUMTENRHOH
CTeMeHH 3aBHCAT OT HATPY3KH, YaCTOTH W AMILVIHTYAB KOJMeQaHHH.

[pu uCHOAB3OBAHHH BHOPOM3OJATOPOB B BHAE JIMCTOB DPE3HHBI
CAeAVeT YUHTHBATH, YTO Honlepedras JedopMauus PesHHBl Maja H
NOSTOMY YCTAHOBKA arperata Ha Takux puGpousoasrtopax OyAer Maso
OTJIHYATRCH OT :KECTKOH YCTAHOBKH.
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lns yBeanuenus none
PE3HHOBHIE BHOPOH3OIATOPH JOIKHEL HMeTh Popmy pebpuc
ARIPYATEIX TIHT (puc. 75).

Ecnu ans su6powusonsunn wemo
KaXkKaast IPOKIajKa ZOJKHA BHIIONH
NPEBLIIAIOLIEN TOMIHHY Goflee yem B 93 pasa.

/I 5

Puc. 75. Pedpurcrae (@) n Zupuatee (6) BHOPOH3GIA-
TOPBL

[Iporaanxu us mpobru » pofitoxa MOXKHO YKXAALIBATL HOJ arpera-
TOM B BRAC CIAOWIHBIX JIHCTOB, TAK KAK CrKATHE TAKHX TPORIANOK
IPOHCXONNT 34 CUET BHYTPEHHHX [Op B MaTepHane,

Hast aerkux yeranosox YAAUHOH $BASETCH KOHC
H30ATOpA M3 pesuusl (puc. 76), cocrosmasn ua CTARHHEL arperara f,
000MMEL 2 U peanHoBOro xybuxa 3, ycramosreusoro ma YIIOTHHTEM -
HOM TIpyHTe 4, NPONHTAHHOM LeMEHTHBIM PACTBOPOM..

TPYKHEA BubpO-

1 ' — - *

% fy 7

W S\

'~ 2 | | 7 7 .
b lalstalels! l

EXZERN
Puc. 76, Kounerpyruus BHGPO- Puc. 77. 2macriuman BHODOH30/ALHOH-
Ha# onopa

USOMALUMH HA DesHHOBHX Ky-
SuKax

Hpyrus npucnocotaesmen SIBJASIETCA

O YCTaHOBKM Ha (YHAAMENT DE3HHOBBIE MAACTHHE! [ i ocHoBanue 4
CHUMAIOTCS YTOAKaMM 2 1pH noMomy 6

OJITOB 4 B COOTBETCTBHY ¢ Ha-
FDYBKOH. IDTa snacTHuYHag Oliopa NprEMengercs AnA Harpyskm 0,5—
12 xH. Takoe yerpolictse gae

T BO3MOKHOCTE 'ACHTH H lONEpedHble
BHOpaiun,

Xoponni shiberr paer IpHMEHEHHE BUGpoU3OM M p V10 -

WMHX DPE3HHOBBX KOBPHKOB CIOXKHOTO  Apoduid
(puc. 78). .
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3JlacTuunan onopa (puc. 77).

PEUHEBIX fedopMaluil H CHIKEeR U JKECTROCTY
THIX My

AL3YIOT ANCTOBYIO pesnny, 1y
ATLCA B BHAE JCHTB! 1UHDHHOf,

Pacuer DE3HHOBHX BUOPOHIOMATOPOB CBOJAMTCA K Oé[pEﬂEJIEHHé{f
BX KOJHYECTBA W pasMepos. lIpH CATHH PE3MHOBHIX BW pOH?OJég;}O
pOB TPEHUE Ha ONOPHHLIX [IOBEPXHOCTAX INPEHATCTBYET yBEﬂI;{;eram_
O0KOBEIX ,.T.l.erOpM&LI,Hﬁ 4, GIEeHoBaTe/ibn0, HACTh PE3HIIH, HpB ~Gore
niad K OHOPHBIM NOBERXHOCTHAM, NMPAKTHYECKH HE y‘[aCTBEIETTng e
BAOPOU30IATOPA. IT0 OBCTOATENBCTEO  IOJMHO qubgz aﬁoqplo
QNpPERENEIHE HKECTKOCTH Pe3UHOBOTO BnﬁpOHBO{IHTOpa. eqjop Mpre‘
BBICOTY BHOPOH30/AATOPA MPHHAMAIOT TOMBKO BRICOTY ero fAedopMupy
MO#l UacTH.

Puc. 78. PesnnoBble KOBDHKE CIONKHOrO npodHis

Pa6ouast Bolcota Bnfponsostopa onpeleasercs mo gopMyse

E; EF
Hp ='TXCT=TXCTs
rpe ¢ — pacueTHoe CTaTUYeCKOS HaInlpsiKeHHe B pe3nHe; F — nno-
INane NONEPEYHOro CedueHMsl BCeX PE3HHOBHIX BUODPOH30IATOPOB.

. Pacyer M xoncTpyspoBaHHe ycTpoiicTs
33 EAA SALATH OT Wiyma

Pasentne coBpeMeHKOl TEXHHKH B Halpab/ieHHH Bospa(:Tamg;i
MOHIIHOCTH H GLICTPOXGAHOCTH MAILHH YaCTO CBIA32HO ¢ yBeJnEEIHﬂMe o
MHTeHCHBHOCTH WiyMa B BuOpauuit. Ulym » subpanuu na npom et
HLIX OPeANPUATASX BO3HMKAIOT TAKMKE H B pesyJbprare Heyh kX
KOHCTPYKUHE MRLIHH, X H3HOMEHHOCTH, HEHCIPABHOCTH H Hayp
BCLIEHHOCTH dacTell MeXauu3MoB. . ]

Olym ckaswiBaeT Kpaiiue Heﬁﬁaronpnﬂmge Bo37eficTRYe H};aH ;g);;lT

Ble 3a00MeBAHUSA W

HH3M 4eJIOBEKA, BHI3HIBAET CEPBE3H ; _
K moTepe pr)lbcnocotﬁnocm. [yM nOBBINEHHGH TPOMKOCTH ?(I))ﬁ—
BONHT K CHHJKEHWK) TIPOH3BOAMTENbHOCTH TPYJAA NPHMEPHO HA 10—
15% u, kax cnefcreue, K YXYAEHHI0 KadeCTBa BEITyCKaeMmoH mp

b
LYKIOHK,
! CTaTuCTHKA NOKAa3bIBAeT, UTO 34 TIOCAeTHHE ABAAIIATE JIET cpe;mgz
TPOMEQCTDL IyMa HAa MPOH3BOJCTRE ¥ B OHTY BEIPOCIA anMep:oeB Hﬂmx
pasa, mHosTOMy INOAaB/JEHHE OKPYKAOIMIHX 4YeJOBeKa UpesMep
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HIYMOB CTajo nacymuoff Heobxoaumoctsio. Bopsba ¢ IIYMOM HMe
HE TONBKO CAHHTADHO-THTHEHHYECKO®, HO H GOJBIIOE TeXHHKO-SKoHeT
MHYECKO® 3HaueHHe. >
:38y1€, wyn u eubpayus ckiadeisaiomes us FACMEMMApFrbLX Denice
RUL, HOSbIBAEMBLY 2OpMOHUYECKUMY KOACOQHUAMU LAl CuRycotdaan i
Homi moramu. OOCHIYHBIE [NPOH3BOACTBEHHBIA  HJiK OrITonoH 1 o
BOSHHKAET KakK CHEIACTBHe BHODALMH Kakoil-aubo NOBEPXHOCTH ng
Boabiue NOBEDXHOCTL i GOJbUTe pasMax ee KodeSamufi, Tem CH‘JIbHeM
usnydaemeik tym. Hexkmodenne ws sToro mpasuaa com:aBJIHIOT as o?
AHHAMHYECKHE WIYMBI, HANPHMEP IUYM BO3JYIIHBIX CTPVH, Tpm (?
KOTOPRIX 06YC/NOBJICHA CPHBAMU BUXpEeH, H UIYMHI, HpH'{HHO’ﬁ noa%ni?
HUS KOTODLIX fABJSETCA SJIEKTPHUCCKHE TOXK (IIyM TpaKchopMaTopa)
lymom naswsaemes COBOKYNHOCTNG  HENCEAQIMEAbHOLX 38/KO8 as-
AURHBLY 1RO ClLLAE W 4ACMOME, BOSHUKGIOWUY 6 peayabmame Ko.aeﬁc;mgﬂb-
Hozo npoyecca. Yacrora KomeGanuil BosHRKAKIIErO 3BYKd 3aBHCHUT oOT
UHCIId MePHOAOB KoaeOaHHE MOBEPXHOCTH B CexyHAY. Ilepuog — sto
BPEMH, 33 KOTOpOE 3BYKOBAS MU MeXAHHYECKas BOJHA IPOXOAUT
UYTh, PaBHBIH ee gauHe. ECau usBecTHsl KIHHA A BOJTHLI BHIPAKEH-
Had B METpax, M CKOPOCTh ¥ pacnpocTpaHeHksa 3BYKa B;:Ipa}KEHHaH
B METpax B CEKYHAY, MY usbected nepuon T koueSanms KAKOI0-IHEG0
UCTOUHHEKA, BHIPAMEHHLIH B CEKVHAAX, TO 4aCTOTA [ xoseGannii, Bu-

f=uvih=T. :

3BYKOBHE BOSHBI PACIPOCTPAHAIOTCS B ra3oofpasHoi U SKHIKOH
CPElax, KOTOPBIE HOCAT HA3BaHHE «CPEMBL € PACHpefeNenHEMy napa-
meTpamiy. B aTHX cpemax macca m VTIPYTOCTH paclpemeseHs pasHO-
MEPRO, T. €. Macca onema yupyra; Takim 06PazoM, 0CHOBHEIM napa-
METDOM STHX CDEAl SIBJSIETCA MOLY/b yHPYLOCTH. CropocTh pacnpo-
CTPAHEHHH 3BYKOBBIX BOJIH B TAKHX CPeflaX NPsmMoO NPONOPLHOHANLHA
HX YNpyrocTu. YNpyrue poJiHHI, PacTIpOCTpaHAAChL BO BCE CTOPOHBI
OT HCTOUHHKOB, HOCHT HA3BAHME I PO OJ b H bl X. Ckopocts pac-

UPOCTPAHEHHS MPOAOABHBEIX 3BYKOBHIX BOJH N5 rasoo0pasHLIX cpej
MOAHO ONpefenuTs no dopmyie

v =1 ypip,

PAE ¥ — TIOKa3aTeJb 2IHabaThl; p — NaBieHne; p — MAOTHOCTS cpespl

BUTBep/iU.)IX TerdX, BO3GYKIACMBIX KAKKEM-THOO HCTOUHHKOM KOJe-
GaBull, MOTYT NOSIBUTLCS NPOIOJBHKE I NOoRepeunHne BOJIHLL. TOHKHE
HAACTHUBL THIIA KOHCTPYKUHH, TPHMEHAEMBIX NiA OTpamaeHnd mym-
HELX OOBEKTOB, MOIYT COBEDIIATL TAKMKE H3THOHLI Kogedanus, CKo-
POCTB PACTPOCTPAHEHHS 3BYKA B KOTOPBIX 3ABHCHT HE TONLKO OT MI0T-
HOCTH H YUPYIOCFH, HO M OT YACTOTEI BO30y#AaeMBIX KoJebauui,

AmiuinTypa kosmeSmomerocs Tesa 00yCAOBIHBACT COOTBETCTBYIO
;Lgeeo nI({)BbImem:Ie amocq)ep:ioro A4BJIEHNS, KOTOPOE, PACNpOCTPaHssCh

AHOPORHOM H30TPONHOH cpefie (Bo3uyx), obpasyer BOKPYT MCTOY-
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HHKA 3BYKa 0OJACTH DPaBHHIX JaBIeHHHE — QPOHTH 3BYKO-
B X BOJH

HMcrounnku xonebanuil (3Byka) co3nawt psaj obiacrefl MOBHIIIEH-
HOTO JABJAEHMs, DACHPOCTPAHSIIIHXCA IO BO3AyXy. Jlanrienue
B 3THX 00JACTHX MEHSeICsd B oYeHb IDHPOKHMX IDENEIdX, H H3Mep:dTh
ero B OOLIYHBIX EUHHIIAX AaBJIEHHS OKA3aJoCh HeYAOOHLIM, IO3TOMY
Obl BHOGPAH YCIOBHBI NOpPOT, K KOTOPOMY OTHOCAT HHTEPECYIOUIHE
HAC BETHYHHEL H3OBITOYHOTC [MABJeHHH. ¥ CAOBHHY HOpOF
IPHMEPHO COOTBETCTBYET NOPOTY HYBCTBHMTENBHOCTH VX4 UeNOBeKa
K 3ByKY uacroro#i B 1000 I'n. 2tor nopor pasen 2-107° ITa.

l3meHeHre 3BYKOBHIX IaBJAeHHH p, BBEISHLIBAIOILEE H3MEHEHHE OLLY-
aeMoH TPOMKOCTH 3BYKA4, NPHHATO MSMEPATh B OTHOCHTEALHBIX JO-
rapudMUYECKHX eIHHHLIAX, Hasksaemblx Aeuubenamu (AB). ¥ po-
Belb 3BYKOBOTO pasiaeHusa L B geuubenax onpe-
Jeasnercs 1o gopmyie

L =201g p/(2-107).

Cunoil 36yKa HABLIBACTICS BEYK0BAL IHEpeL, RPOXOOAWAR 8 eCUHLLY
gpeMenii 4epes eOUHUYY NAOWEOU NOBEPXHOCMIL, NEPNEROUKyAAPHOL
HANPAGACHIIO PUCAPOCINDAREHIS G0AH., Cuna 3BYKa, HasplBaeMas TaKXKe
HHTEECHBHOCTRIG 3BYKa, OTpejenseTcs o QopMyJe

J = p(pv),

rle P — IJOTHOCTH Cpejbl; U — CKOPOCTL 3BYKA.

YpopHeM CHJIHB 3BYKa (llymMa) HA3BIBAETCS OTHOIIEHHE
caibl 3BYKA J K CHle 3BYEa Jg, ¢ KOTOPHIM KPOU3BOAMTCA CPaBHEHHE.
3a egupuiy CpaBHEHMS NPHHHMAETCH MHHHMAJbIOE 3HAYEHHE CHJIbL
3ByKa Jg, BOCIPHHHAMAEMOrO YEROBEKOM. ¥poBeHb CHJIBI 3BYKa TO-
KA3BIBAET JHITh NPEeBEIUCHHEe CHALL 3BYKA J [0 OTHOLIEHHID K HCXOA-
HOW BenHyuHe J, ¥ MoxeT OBIThb BhIpameH ciepyollelt dopmynoi:

Herounnkamy mIyMa sIBJSTEOTCA BCe Tesa, HAXOASLIMECs B COCTOS-
Huu BuOpannu (BO3LyX, BOAa, MeTatn H T. 4.). Konebanns sosnyxa
BOCIIPHHHMAIOTCS YE/JI0BEKOM B BHJAC 3BYKa, €CJAH, HX HacTora Ha-
xoauresa B uHTepBane or 20 mo 20 000 T'u. Hiym ycnopuno fpensT Ha
MeXaHHYeCKHH M a3pOJHHAMHYECKHH,

MymMm MeEXaHHYECKOTO NPOHCXOKJIeHUA BO3
HHKA4ET B Pe3yJbTaTe JMHAMHYCCKHX NIPOLECCOB H YNpyrux Aedopma-
MM B COYWICHEHHAX MAIDMH H MeXaHuaMoB. YHpyrue JedopMauHH
JeTajedl MalllHH TIPOSIBISIOTCS B BUJE BHODAUUH Y3JI0OB MM arperaton
B nejoM. Bufipan@d MAIHH H MEXaHH3MOB MOTYT PACTPOCTDPAHATRCH
gepes uxX PyHIaMEHTH HA KOHCTPYKUKH 3aanHil. MexaHH4yecKul NIyM,
nepepalonpiics Mo KOHCTPYKIHSM 3JaHHH, HASHLIBAETCS] CTPYKTYPHBIM
IYMOM.

AspojiuHaMuUUYeCKHH IIyM BO3HHKaeT npd OoMbLIHX
CKODOCTAX JBUIKEHMs FA30B, B PE3Y/LTATE B3DLBHKIX MPOLECCOB B IIH~
JAHHApAX JBUrate/ell BHYTPEHHero CropaHus H T. .
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[To ceoemy XdpaKTepy WIYMBl MOTYT GBITh BEChLMA pasuoobpas-
HbIMH. K naubonee menpusitubiv oraoCsHTCS BOIOILHE MM CTPeIsionye
wymb. K nepeoro poja mrymam, naseisaemmng TOHAAbHLIME, MOXHo
NPHUHCAUTD WIYMBL BOSKYXOAYBOK, TYPGux, CTPYHHBIE INYMBI i . T,
Ko sroporo poja WYMaM, H&3BIBAEMBIM HMILYJbCHBIMH, OTHOCATCY
IIYMBI BEIX/I01I0B, OTGOHEBIX MOJIOTKOB, KJACHKH M T. ., BOCIDHHUMAe-
MBIC KAK HACTO CNEYKIUME APYT 3a APYrom VIapHs,

Bops6a ¢ pubpanueii u IYMOM JOJIZKHA Ha4aTbCsl Opu KOHCTp Yy H-
POBAHHH = MAUIMH, NDOEKTHDOBAHNM TeXHOJIOTHICCKHX npoueccosn,
CTPOHUTENECTRE  TIPOH3IBOACTEEHHLIX noMenendfl, a Takke b nepuoy
SKCIUTYaTalliH MallMH H arperaros.

B uensix 6opubu ¢ npoussoncrrenibmu IWYMaMK NPOBOAKTCH psj
MEPOIPHATHN N0 NOAABACHHUIO [IYMa B HCTOYHHKE 610 BO3HHKHOBEHUS,
OnHako B GosmbIpHCTRE CAYHaen X TPYAHO OCYIECTEHMTL, TAK Kak
OHH MOTYT NDUBECTH K HapYIUEHHIO TeXHOJIOrHN Tpornecca. 3H4upy-
TCABRO JIETYe BBINOAMUTE MEPONPEATHS [0 YMEHBIIECHHIO LTyMa Hj
UYTH €TO PACIPOCTpaHeHHS. :

LUlym pasauunnx 4BTOMATOB, ABHTaTeNeH, PefyKTOpoB H T. .
MOMHO yCTPAHUTD HYTEM 3B YKOH3 OJA A 1L U 1 JAHHOH MaLIHHED
MACCHBHEIM KOXYXOM. B 8Bykousonupyiomumx KOXKYXaX MOTYT OwITb
NPELYCMOTPEHL CheMHBIE KPHIUKH Ji% [OAX0Ha K arperary ¢ ueank
€r0 PETYJINPOBKH, HEPHOLHUECKOTO 00CayUBAHHA U peMonTa. B Ha-
CTOsIEe BpeMSI HOBBIH arperat ¢ 6oublIoi LWIYMHOCTBK)Y NIOJIKEH pac-
CMAaTPHBATLCS KaK HelopaloraHubl JedeKkTHRA o KOHCTPYKIHH.
Ocobenno mpocto yaaeres YCTPAHATE NYTEM SBYKOM3OJILHE 10yM
OT BCAKOTO poJa MPUBOJOB: 3yGYaTHIX, PEMEHHBIX, NEUHLIX U T. 1.
B Gonbumnctse cayuaes HpHBOIHLIE YCTPOHCTRA YACTHYHO WJIH TIOJI
HOCTDIO DOKPBIBAIOT JIETKMMH HErepMeTHYHEIMH KOXYXaMH-0rpaxne-
HUAMHA M3 JIHCTOBOrO KeqIesa WJIH ceTKy, SAMHIMAICIHMH  TOJALKO
OT BOSMOMCHOCTH CONPHKOCHOBEHMS pafouero o ABHXKYIIUMUCH U3-
¢TAMH arperata. MpeGes:kanue stux orpasmpennti wacro BEJIET K yBe-
JMYEHHI0 O0erc myma.

3amena nogoGHEX OTPAXKIeHHH 3BYKOH3OMUPYIOWIMH, T. e, Gojee
MACCHBHEIMH M TePMETHYHBIMU, NO3BOJIET Pe3KO oCaabuTh ILyM.
3Byxonsonupymouue ROMYXH C BHYTDEMHEH CTOPOHDBI MOKPLIBAIOT
SBYKONONIOWAIOWEH 061uLeBKOIl, KOTOPYIO BRIGHPAIOT C yueToM ua-
CTOTHOH XapaKTepHCTHKH 1Iyma arperara (Iuaxkosata, BOHAOK, NEHO-
MOTUYPUTAH W AD.). VBeMuueHke 3BYKOUSOATIHY JOCTHTACTCH TAKMKE
YCTaHOBKOH /IBORROTO KOMyXa ¢ BO3YIHHOH TIpociolikoil,

DPPeKTHBHOCTL YeTaHOBKH KOXKYX4 B 3H44YHTeJBHOH cTemenu 3a-
BHCHT OT €r0 TeDMETHYHOCTH H Cnocofa Kpenderus. s yerpanenus
KECTKHX CBASEH KOMKYXH KPeISIT HA yupyrue npoxaanku. Ilo Beemy
CPHMETPY NPUJIEraHHS K IOV KOKYX OIMpaeTcs Ha BUOPOH30MHPYIO-
fitne npoxaaiky (acGect, BofdoK u Ap.). Ha prc. 79 roxasanel He-
KOTODLIC [pUeMbl YCTPAHEHHH WIYMA MALLUHEL,

PE3Y/ILTATE SKCNEPUMEHTANBHEIX HCC/AeN0BA NN VYCTaHOBJEHO,
ITO U3MEHCRKE TEXHOMOTHH, a TAKKE MCIOMb30BANME HOBBIX MaTe-
PHaNOB ¢ GONBIIOH BHYTpeHHEH BASKOCTHIO LJ15 M3TrOTOBJEHHS HEKO-
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. o
TOPHIX AeTajell CHUKAKT OOMHH YpOBEHb lIyMa B CAEAYIOLHX pa

epax. i B
" pJIHKBH)IaIlHH NMOTPElEHOCTeH  3alCINCHHA 3y6anb1x KoJec Ha

10 nb; . - '
HSI:IIEHEHHE dopmel 3y6bes ¢ MpsMoil Ha Kocylo — Ha b Ab;

yria sanenaenns po 15° — pa 5—8 ab;

GranKupOBAKKE, Cpesauue OTJebHBIX YYACTKOB Npoduaeh 3yH-

gaTeix Koaec -— Ha 3—6 nb;

T T ; e
VBEKYEHHE BBICOTH 3yOheB 0 3—3,0 MOUYIN H YMEHLUIeHH

) - K

BRI

B i il

) o . “

4|

/Y T

. : ' H 4HOB-
Puec. 79. Crocofw Gopnlrl ¢ MIyMOM MAalIHHEL & — MOJ njla}gi}ér}{lgu Byc]Tm}Kc; "
HeH BHOPOUSONHPYVIOLIHE NPOKNAAKH; 0§ — MAlHHA 3aK loueHa B KOKYX
3 30y KONOT/OWAICIeRt MaTeDuH; ¢ — MAIHHA YCTAEOBJIEH

Y ) p W M KOF y M & pO‘
-— 114 OKIa]Xd B e C
B MECTKOM KOXYXe; &, a T X KeCTEOM KVXe, H
KNAAKaX B HeCTEOM KOH{}XQ co 3BYKO OrJIOIAKILEH OTXCAKOH

i BIX
npupanue GouxoobpasHo#t GopMbl 3y0nAM OLEOTO HSe Sgeﬁia;oca
KOJIeC, YTO [103BOJISIET OJHOBPEMEHHO YMEHLIIATH BJHSIH p

f, — —5 nb;
H CMelleHH" OCeH, Ha 3 on
CBg%onHaﬁ riocafKa OAHOTO K3 3yOuaThX KOJec Ha IIHIe

—ua 3—4 ab; _
BaﬂgaMeHa B Tape pé,u,ymopa OMHOTO CTAJHHOTO KOJIECa Ha Kaupo

Hosoe — na 12 1B, - _—
samena 3syOuaTofl Mepeflaud Ha KJIHHODEMEHHYIO Il{inclmmﬁui
JHKBHNAINS [epexoca BHYTPCHHEIO XOJAplA LIAPH

HukKa — ma 10 1nb; i
3aMeHa HOJIL[IPI,HHI/IKOB KaueHusl TONIIHNHHKAMH CKOJbMKEHH

Ea 15 nb. 5 .
" Hlyﬁ 3yfuaThlX KOJEC NMPOKCXOJUT BCAEACTBHE Bnﬁpam;{ gzg;s ;
B camux a3y0uaThIX KoJlec, BOSHHKafom,Hxéna-aa yngﬁ:gmémg o

fet IaeHHH 3y0UaTEX K .
eficTBHS CHA TPeHHs IPH 3alle C A
gyﬁqarblx KOJIEC CYLIECTBEHHO 3aBHCHT OT HMX OKPYHOM CKOpOCTH,
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OT KAYECTBA HX M3TOTOBAEHHS ¥ cOOPKH, OF MarepHaia u TePMHYe-
ckolt 06paboTkir Kosec. C HOHMMKEHHeM OKPYHHON CKOPOCTH 3y6uarThix
KOJIEC OT Uy 0 vy ypOBeHb IIYMa yMEHBUIAETCS NPHMEPHO HA AL,
= 23 1g v,/v,.

HauBosee nurencupuetil mym cosgaercs [IpH HePaBHOMEPHOM pac-
npejedenny 3yObes 10 OKPYMHOCTH 3y6yatoro xogeca. B pesyJip-
TdTe 3TOr0 HAPYINAeTCs MJIABHOCTH 3amenvierns. Jlas YIYYIIeHn g
TIAABHOCTH 3AUCNACHHS PEKOMEHAYETCS BMECTO PAMO3YSLIX 3y6uarsix
KOJIEC NPRMEHATL KOCO3YOble HAHM IIEBPOHHbE 3yGuaThie Koeca.

YBemuueHue CHILL TpeHus Opu 3anen-
o Amp— Y  eHWH 3yGUATHIX KOJEC BL3LBAGT BLICO-
% KOYaCTOTHHIE BROpaumu.
[Mpumenenne cmasxu ocnabaser 1y M
npumepuo Ha 4—6 aB. Omepauun npu.
THPKH, LWIHGOBKH H IUEBHHFOBaHHS 3y6-
i HATBIX KOJEC MO3BOMSIOT CHHUBHTE WIyM
: Ha 5—10 xb.
1 _ 1 YMmeHblIeHRe LWymMa H BUOpamuin 3y0-
HAaTHIX KOJEC JOCTHIAeTCH TAKKe NpR-
KaTHeM K TODHOBOH NOBepXHOCTH 3y6-
| —Z JaThix Kosec I (puc. 80) pesuHOBBIX
. 3 Koster, 2 mafibaMn 8 wId myTeM memnor-
HOH 3aHDECCOBKH B 0601 Kolec YYTYHHBIX
#e Ll Koxen 4.
[lym 1apHKOBLIX U POMHKOBEIX mOL-
N "NCo/~ 1OMIHHKOB  NPOHCXOAHT B OCHOBHOM
BC/ICACTBRE ylapa IMapHKOB M DOJHKOB
Prc. 80, Cnocobu Gopebn g CeNapaTop H Koablid NOAMHAHKKOS. (1
¢ mrymom Ko‘“scaiyﬁqamx " BospacraeT ¢ yBeguueHmeM AnaMerpa H
bex HACTOTHl BPALEHHA H Ma/lo 3aBHCHT OT
HATP y3KH,

Jlrs ochaGieHust WyMa NOAMMTHHKOB KaueHMs PEeKOMEHEYeTCs
UPUMEHATS MOMIMNHEKY MHHEMAIBHOIO JHAMETPa ¢ Tyro#t mocamkoi
Ha Oangel Bala; yCTAHABIHBATL NOALIHIHHKYE Gea NepeKoca U 3alH-
W4tk ot sarpsasdedn#. ym nopmunrukos Moxuo 0cnabHuTh, TIpuMe-
HHUB CMASKy, a TAKiKe 3aMEHWB NOAMMIHHKY KAaUeHWs: O HHEKAMHI
CKOJIBIKEHHA,

§ 4. CoBmewenke OBHMEHHUI] paounx opraHoB
MaWKH LHKBHYSCKOro pslicTeMA

C Lenbo CO3AaHNR MANIHH LAKIHYIECKOrO JeHCTBHS HAMMEHBIIHX
raapuToB 4acTo B psife mo3Mumil COCPEOTAUHBAIOT 0 HECKOABKO
paGounx opranor (PO). PaGorawT onu B HOCTEN0BATENbHO- HAPANIE]b-
HoM pexnme: oftnn PO elie He sakorumau cBoe JBHKEHNE, a Lpyrue
YA€ Haua/ll CBOE [BHIKEHHE, T. €. MMEET MECTO COBMEIEHHe JBIIKe-
il PO Bo Bpemenu. Yem Gombie BPEMEHH NPHXOAUTCA Ha COBME-
mennyio padory PO, tem Mmeybie BpeMA HX KHHEMATHYECKOTO IUK/IA,
TeM GOablIas NPONYCKHAS CHOCOGHOCTb MaHHOM MO3HLHH,
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Cosmemenne Apuxenrit PO mauinn oBHYHO npousxa“onmcg[ rp E}lﬂ
hpo-aHANHUTHYECKHM MeTOLOM, KOTOpsld Tpebyer BOB
noJiHeHHs 6GONBLIOTO KOJAHYECTSa TOYHEIX TpadHKOB (BsﬁgaI;T ”
CHHXPOrpaMM), BHURCACHHA H [O3TOMY ABJAETCA  JOBOJ p
ﬂoew’li‘lf)};hﬁt-nemxoub 370l pafoTl MOXET OHWTbL 3HAYMTENBHO Cﬂuféigf;
‘ecjii BOCIOIL3OBATLCH A HA M U THUYECKHM METOAOM P

CHHXpOrpaMM MAalIHH. AnangrHuecKHi METOL NO3BOJASET NPHMEHHTDH

T

%)

r
g

Puc, 81. Cxema ycrpoiicTea M NPHHUHNA [eHCTBHA YCTPOHCTBA 3AKPLITHA
‘ K/alaH0B KOPOOKH

npy copmelennn Apixkennit PO BolYUCTHTENLHYIO TeXI{HIég;I :gngggiaI:
5 O0XHOCTE LOMYYATDH
CKODEeHHS BHIUMCJIEGHHH 14eT BO3M ( :
E HaI;LemeIe pesyJbLTATH, NPOBOAHTH AHAJH3 TIONYIdEMBIX DPe3YJb
erIeHHe.
TATOB W BEIOHpATH ONTHMAJILHOE D , ) . )
DaccmorpuM TOJIyYeHHE aHANMTHYECKHX 3aBHCHMOCTEM 611.1’[51 gaé:e
uetd CHHXPOTPAMMEl VCTPOHACTBA 38KPHITHS KﬂanaH;BKécgggKgﬂc e
3BECTHO, YIO DAa3mMe
mepemeitenus, [lycTh Oyner H ,
(pgc. 81); aJAMHA Ka¥Ao# nmaacTuHku [, GasoBoe PACCTOAHHE eMe;{{l}I{Sé
OCEMH [OBOPOTA IVIACTHHOK L; XOJ TPAKCIOPTEP2 (ﬂeReQJHH;OKI
KOpoBkH) Lg,; YIVb paouero U XOJOCTOTO LOBOPOTOB I1ACTHH o
H 2 Z 8, u gp = Oy, Bpemsa palouero [OBOPOTA KAKACH H3
aerit lfx tp (puc. 82); BpeMs XOJOCTOrO NOBOPOTA KAHJIOH
v mmaertion £, & ’ a ty,. JBHKeHHE
M3 TINACTHHOK fy, M f5,; BPeMsS XOJAA TPAHCTIOPTEPA lgp.
Beex PO NPOHCXOAHT N0 3aKOHY NOCTOSHHOM CKOPOCTH.
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[lpu mocnepoBate/bHOM BHINONHEHHR oNepamuil BpeMsd KHHeMaT-
uecKOro HHKAA yCTpoHcTBa

Trc = fl “}’“ Iy + f3p}
e &y =ty +lis b=ty + faye
[Nonnoe asopoe BpeMsa PO 2 ¢y, = ¢, a PO 3 ¢y, = ¢, + £,. Yacr-
Hoe (azoBoe Bpemsi PO 3 fy = 1,.
LJ1si NOACHeHHWs! 2HANMMTHYECKHX 3ABHCHMOCTEH GYaeM COTpoBo-
HAATH PACCYNKICHHS TPaQUUECKHMH NOCTPOSHHAMH C YUETOM BHIOpaH-
HBIX MaclITaBoR BpeMeHH, JHHEHHBIX M YIVIOBEX BeJHUHH,

L R e e e Jp——
[ ...____.‘._.___——_-a-mmmam.._g” 4 '| -
e t—————————— (2

7 LN -t
I _“Jiglf/ l|] 4o
I A —_\

4 } C;/ “ | |

| 2N, ¢
A V7 A V. .
Lt |t Nty ] i
brp ot | tep 1 Bax Usp -

Puc. 82. ITocrpocHHe CHHXDOrpaMMH YCTPONCTBA 3aKPHTHA KJI2NaA0S KO-
polka

HAs aHAIMTHYECKOTO ONHCAHHS TOCTPOEHHOH CHHXPOTpPAMMEL He-
00XOAMMO HMeTh V1A KazKA0TO OJHO3HAYHOTo Tepemeinenus PO ¢yix-
HHOHA/BH VIO 3aBHCHMOCTE IYTH OT BpeMedH. C yUYeToM 3aJaHHOIG 34-
KoHa apukennsa PO na yuactke pafouero moBopora midcTHekd [
(cM. puc. 81) SyaeM HMeTh QYHKIIHOHANBHYIO 3ABUCHMOCTDL B BHAE IS
MOH rpaguka [ (puc. 82), mpoxopdiel yepes Hadaao CHHXPOTPAMMB
H COCTABJSIOMICH € OCLI BpemeHH (0Chlo aleuuee) ocTpulil yrod, T. e,

811) = Alpt!

rae Ay, = 0;,/t, — yrnosof xosdunmenT npsimolt; f— rTexymee
3HAaYCHHE BPEMCHH.

Ha yuacrke xoaocroro moeopoTa miactuski [ npsamas rpaguxa
ee JBuKeHun OyeT COCTAaB/IATh € OCLIO BPEMEHH TYMOH yroJ i He
GyIeT NPOXOXUTL YepPe3 Haualo CHHXPOrpaMMul. AHaJHTHUECKOE BBHI-
paxedue A5 3ToH npamoil 6yAeT HMeTb Bu/,

ei{ = _le t/’t‘lx —I“ blx-’

rie by, — OTpe30K Ha OCY OpP/JHHAT, OTCeKAEMHN ZaHHOH mupaMOi;
OTIPEASISAETCA OH H3 yClI0BuA, uTo 0F = 0 npu { = f;,

blx = Blptl/tlx-
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Taknv ofpasoM, OyleM HMeTh |
OF == —0y, (f — £1)/f1x- (32)

Ha yuacrke paGoyero nopopoTa MJIACTHHKH 2 TIPsMast €e ABHKEHHST
GyaeT HMETh BHA

eg = eZptf’f?p + bﬂpy (33)

rie by, — OTPE30K Ha OCH OPAHHAT, OTCEKAEMBIH MpPAMOf.
Ha yuacTKe XOJOCTOTO NOBOPOTA IUIACTHHKH 2 aHaaoTHYHad 3a-
BUCHMOCTb OyaeT HMETh BHI

0F = —Bopt/tox i~ bags (34)

rae by, — OTPE30K HA OCH OPAMEAT, OTCEKAeMBIH NaHHOH NpsiMOH.
Ha yuacrke ABH)KEHHS TPaHCHODTEpa MOAYYHM 3ABHCHMOCTB

LC’I:) = LBpt/tSp '11‘ bSp» (35)

e by, — OTPE30K HA OCH OPJHHAT, OTCEKAEMBIR MPIMOH.

InacTiuKa ! NP XOJ0CTOM IIOBOPOTE M HJBACTHHKA 2 1pH pabouem
Xolle BO HafemaHue WX CTONKHOBEHMT AOMKHB PACTIOATaTbhCA B He-
KOTOPEIL MOMEHT BpeMEHH, TaK, KaK 3T0 I0Ka3aHo Ha puc. 81 (noso-
KeHHSA 4 H 0). YIADLL, KOTOPhE XapakTePH3VIOT 3TH NOJONKEHHHA 114~
CTHHOK, OYAVT COOTBETCTEEHHO PaBHLL:

81, = arccos (0,5L/0);

85)6 = in - (eia + 823)7

riie 0y, — YIOJI 3aNasiblBaHUs IPHXOA IIACTHHKH 2 B NOJOXKEHNE 4.
BpeMs npuxoia ITacTHHEH [ B [OJIOXKEHHE @ HAXOIMM M3 BhIpa-

weHns (32) mMpu ycaoBuu, yto 01 = 01, Korza = I

ta = I1— flx(')}I(a/elp-

IMnacTuaxa 2 OpPH COBMEIEHHUH ee JABUIKEHHS C ABHIKEHHeM ILia-
cTHHxM [ [oJKHa NPRHATH B ToNoXeHHe § B TO XKe caMoe Bpemd, 4TO
U MIactuHka / Hpuger b nodoxerue a. FicXons M3 3TOr0 YCIOBHA,
npsiMyto 1o ypapuerxio (33) HeofXoauMo [MepeMecTHTh 114 paIeNBHO
camoil cefe BJCBO TaK, YT00Hl OHA Tpouwia Yepes TOUKy 6 (puc. 82).
[pyramu cioBamu, ypasheide (33), xapakrepusyouee paboguit xoj
NRACTUHKH 2, JOJYKHO YAOBJETBOPATL yesaoBhw 0f = 0% mpn & =
= f,. Tlpunnumasi 370 yCHOBHE, IOJy4rM HOBOE 3HAUCHME OTpeE3Ka

bap == 085 — Oapta/tap -

Hopoe ypapuenue npsimo, XdpaKTepusyolee pabGounfi xom nfa-
CTHHKH 2, Gyaer uMerh pug (npsMas rpaguka 2 Ha puc. 82)

(65) = sy 2+ 0.

Hosoe monnoe ¢azosoe Bpemsi PO 2 HailieM 13 YCIOBHA, 4TO
(0 = 0 mpu £ = 5

X .
la — elp _ elav

to1 = ta — t2p836/02p -
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IIpsimbie mo saBucumocTam (34) u {35}, xapaxTepHaywILHE X0u0-
CTOH XOL IMIaCTHHKH 2 1 pabouufi XO4 TpaucnopTepa 3, Taxxe JLOJE K HBL
OBITh CABHHYTH BJICBO Ha BEHYNHY fg — §;. ITOT caBur Gyzer yurey
HOBLIMH SHAYCHUAMU OTPESKOB bzx M iy, KOTODHE HaHAyICH H3 cOOT-
BETCTBYIOLMX BLIpaiKeHHi NPH YCAOBHsX, uto 0F =0 u LP = ()
Korja ¢ = foy + 1, : ’ '

’ ts { , 4
bumby ikl g g fatl
3p

YPABHEHHS NPHMbIX NPHMYT HOBBIA Bui (rpaduxn 2 u 3'):

Xy’ t— (f, d- ¢ .

(92) = '82p '_*"__“'—-( f22.1x4 2) H (36)
4 t— (i, + £

([:?) — [3p (tzalp 2} . . (37)

Tpancroprep 3 MOXHO BKIIOUHTH B paGoTy paHblle, yeM Tja-
CTHHKA 2 BEPHETCH B CBOE MEePBOHAYANBHOE TIOJOMKEHHE. Hajo aums
lIPELOTBPATUTL BOSMOKHOE CTOMKHOBEHHE KOPOGKH ¢ OTXOAAMeH mia-
CTHHKOH, T. €. 4TO0Bl 3a BCe BpEMS XOJIOCTOTO XOJa MUIACTHHKY 2
Ha yrom 6} (cM. pue. 81) mpasoe pepo KOpoOKH (T0YKa 8) Gbiio Ghi
1038 A1 MIIACTHHKH (11033/1H TOUKH 6, TIePeMelldIoNieHcs] o IACTHHKE,
HO OCTAOWEHCA BCEIJA HA TPAEKTOPHH JBHIKCHHUS TOUYKH 8 BMECTe
C TpaHCnopTepoM). 3aKOH ABUMKCHUS TOUKH 6, TIO TPAEKTOPHH pebpa
KOPOOKH MOMHO BBHIDASUTb 34BHCHMOCTBIO

§£0,5(L——c)tg8§:O,5(L—c)tg(ng — 05) =
=0,5(L — ¢)etg 0 = 0,5(L ~ ¢) ctg 65, —(’i%...':i”;f (38)
2x

Bua kpusoit no gaupoi 34BHCHMOCTH NIIOKa3aH Ha pHC. §2.

[lpn cosMewmenuu apmkenni TpaHcnoprepa (kKopolxu) u nJaa-
CTHHKH 2 KPHTHYECKOH CHTYalHel RBARCTCS MOMEHT KacaHusl pedpomM
KOPOGKH N/IaCTHHKH 2. B7a CHTyalus HA CHHXDOTDAMME HOJydaeTcs
pH cABHTe rpauia J’ BMEBO M0 KacaHHst ¢ KPHBOM L?® B Touke 2
(t:; Ls). Ypasuenne (37) npsaMolt rpadmxa 8', TaKEM 06PasoM, MOXKHO
Salucath B ClefylolleM BHAE (upsivas rpaduia 3°):

(L8) — 1B = Ly b (39)

=

YpaBHeHHe KacaTeJbHOH K KPHBOH LP, sajaHnoil B 9BHOM BHIE,
. B
A TOURY (f,; L2} moxkHO NDPEACTABHTE €lle H TaK:

3

(LBY — 18 = (_‘”_d) (t— 1) = ~ 08 L—0) 0y (t—1;)
dt F (t' 1) — 7
fyx sin2 0y, Lo ) =7
3x
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Tax K&K JieBble YaCTH NOCAENHHX JBYX 3aBHCHMOCTEN PaBHBI JIPyT
APYTY, TO DaBH H IPABHIE, OTKYIA

fom (tn 4 t5) — éf; arcsin |/ 0'5‘LL3_p;192""’3D : (40)

Opnunata LY. Hafimercss us BLipamenna (38) npu { =t u Ly ==
= L[ = LP. OfHako Jayuilie He JOIYCKaTh BO3MOMKHOCTH BO3HHK-
HOBEHHA Daso0paHHOH KpUTHYeCKO# CHTyalud. [IpesnosiomuM, uTo
peSpo KOpOOKH He JOIXKHO NPHOGIHKATECH K miacTHHke 2 Gojee deM
Ha Beauunny L,,. Crejosarenbho, OkoHUATeNbHasd npsamas rpadeka
nepeMelienns peépa KOpoGKH ROMKHA MPOXONHTE 4yepe3 Touxy o (i
Ly = L8 — L, ). Hanumem ypasuenue 1ol mpsiMoii:

ar
w | — r
(L8)" = Lop —7 =+ Ly - (41)

"

Hs yenosus, 410 (Ly)" = 0 npu ¢ = {;,, HafineM HOBOe 3HAUEHNE
nonsoro ¢dasosore spemenu PO 3

e

fay == fp — fap L8,/ L3y
Tax e olpeleasieM HOBO@ 3HayeHHe YacTHOrO dasoeoro Bpemeni PO 3
tan = b5 — ty1.
Ypaprende (41) MOMKHO TIPEACTAaBHTh TaKMe B BHIE _
(I8)" = Loy (t — t31) /sy (42)

Ecau Lg — L, <0 (rouxa &), 10 noaxoe (asosoe Bpema Iy
Tpersero pafoyero opraHa HeoOXOIHMO OUPEREIHTbL H3 BLIpae-
Hus {(38) mpu LP == LD, = Lg. 310 pelnenne OyJer COOTBETCTBOBATH
Touxe dy (f;;; 0), yepes KOTOPYIO H HAJO OPOBECTH HPSAMYI0 HOBOTO
rpadkka (#a puc. 82 MITPHXOBAA NHHHA) [epeMelieHHs KOpoOKU (Tpsi-
Mast B o0eM c/iydae He YIPOXOAHT Yepes TOUKY d,). YpaBheHHe 3TOM
npsamoft 6y1eT HMeTh BHA

(IB)" o= Loy (t — t51 Vs

Ilocnennee copmemenne orHocntess X PO 1 n 3 (em. puc. 81).
Korpa xopoGxa npodiger paccrosnme LE ==/ -¢ 4 AL, HO me

OPHAET ellle B CAeAVIOUIYKD CBOIO NOSHIHIO {TCUKA &), NJacTHHKA [
MOKET y2Ke 0KasaTbesd, cosepillast cBofl pabGouuit xox (B ciegylomem
UMKJC), B HOJIOMKCHUH (TOYKa £), XAPAKTEPH3YEMOM YIVIOM

87, = arcsin 0,5 (L - ¢)/L.

Bpems nepememlenns KOPoOKY Ha YKA3aHHOE DACCTOSHHE W3 3d-
BHCHMOCTH (42) OGyfeT paBHO

le = f31 4 t3p L2/ Lay-
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Takum oﬁpuasoM, TOCIERHEE COBMEIICHHE 3AKTIOYACTCH B Mepeme-
MeHuH Tpamoi [ rpaduxa ABMxKerns PO ! preso TaK, 4TOOBl OHg
NpOLLIA H€pPes TOUKY € ¢ KoOpAubaTamy £, u 02, (mpsmasn rpacpuxa 1)
Ypasueune aTofl npaAMOI GYLET Takuwm: -

(ep) - BIp + Gle‘

HOJIaF?ﬁ (6P) = 0, maigem us sroro YDaBHEHHA OKOKYATENLHOe
3HaYeHHe {1; NOJHOTO (IJEIBOBOFO Bpemern PO [/, koropoe pasuo HOBOMY
BpEMCHH KHREMATHUECKOIO HHKJA yeTpolicTsa N

fy=Te=te — f1p0%e/01p -

Hacruoe asonoe spems PO 1

2

If1.?, == T:( —_ tSl'

Jhureparypa: (3, 4, 6, 7, 10, 24, 30, 32, 33, 44, 45, 521,

FNABA VI

KAYECTBO
K COBEPLUEHCTBOBAHHE
MAELMH

§ 1. KavecTBD ¥ CTAHRADTHZAUUA

OzuuM W3 raBHLIX (QAKTOPOB PasBUTHR TeXHHKH SBJIACTCH CU-
CTEMATHYECKOE IIOBLILEHHE KauecTBa BEINYCKaeMofl TPOAYKUHH, He-
OpPEPLIBHOE €e COBEPILEHCTBOBAHHE.

Kauecmgo npolyxyuy — 9mo COBOKYNHOCMb C60ICMS npodyKuul,
OBYCAOBAUBRIONIUX €8 RPUEOOHOCTIE YODBASBOPUNTE ONPLOCREHHELE RO-
MpebHOCMI 8 COOMSEIMCMEILLL CO C80LM HASHAHEHIUEM 6 MEHeHIe ORAU-
MAABHO YCIMOAGEAEHHOZ0 BPEMEHL.

JIio0o# TpOAYVKT 4ei0BeUeCKOTO TPYAAa B YC/JIOBHAX PA3BEPHYTHIX
TOBAPHO-AEHEKHKIX OTHOIEHNE HMeeT ABA CBOHCTBA — INOTPEOHTEND-
HYIO CTOUMOCTD H CTOKMOCTh. [IpH PaCCMOTPEHHMH BOLPOCA O 3HAUCHHH
Ka4yecTBa TPOAYKIUWM HYXKHO YYHTHIBATL KaK MOJE3HOCTh J@HHOTO
H3Zenust (€ro HoTpefuTeNbHYK CTOHMOCTL), TAK H 3aTpaThl TPYAa Ha
ero W3TOTOBJEHHE (€r0 CTOMMOCTL) OpPH HENPepLIBHOM NOBHINICHHH
SKOHOMEUECKOH 3d(eKTHBEOCTH NPOU3BOACTBE. LCJH NOAE3HOCTD M3~

< JeAHUA XapaKTEepH3VeT CTCICHDL VAOBASTBODEHHA TEX HJIKH KHHBIX obme-

CTBEHHBIX KJIH JHYHEIX NOTpe0HOCTEH, TO 3aTPATH TPYAd NOKASBIBAIOT,
BO 4TO AOJKHO OGoHTHCH 0OLECTBY YIOB/IETBOPEHHE ITHX TOTped-
HocTeH.

[lokasartensMHd KadecrBa HPOAYKHHH 43
JAAI0TCA KOJMHYECTBEHHBIE XaPAKTEPHCTHEM CBOHCTB NPOAYKUMH, BXO-
JUIHe B COCTAB €8 KduyeCTBa, PACCMATDHBASMBIE IPHMEHHTENLHO
K OlpefeIeHHEIM YCAOBHAM e CO3JAUsT U IKCIIYATALHH HIAU [OTped-
JeHus, HanpuMep, notpel/ieHne 3HePTHH H TomIxBa, KozhdHiHeHT
TOJIE3HOro NeHCTBHs, YPOBeHb CTAHIAPTH3ALUMH § YHK(GMKALHH, TeX-
HOJIOTHYHOCTE ¥ KOHCTPYKTMBHAS MNPEEMCYBEHHOCTh, HAJIEXKHOCTE K
HOATOBEYHOCTh, YAOOCTBO 3KCINTyaTalldH A BHELHee oopMISHHE 1 TIP.

[Mog sHeprerTudecKUMH ODOoKaszaTeAAMHU Ma-
K E ¥ alAapaToB TIOHHMMANOT 3aTpaTel AeKTPOIHEPTHY, Tapa, BOJHL,
TenAa, XCAOLA, BhipaKeHHble 3 abCOIIOTHRIX HJH, UTO Yalje, OTHOCH-
TeJBESIX Bedkuunax. Pasnddaor MexaHwueckKd® M TenAOBOH Koag-
duipenTEl TONE3HOTO JEeHCTBUSA VCTPOHCTE. MeXaHHIECK H M
KospdbuUuHeHTOM NOJE3HOTO JAeHCTBHS HA3H-
BaeTcs OTHOLIEHME MOIIHOCTH N, 3aTpaueHHOli Ha coBeplleH:e
MeXaHHYeCKOHR paboTH N0 APEONONEHHIO TEXHOMOIHYECKHX CONIPOTHEIEe-
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HHHE 0OpabaTeiBaeMoOro ofLeKTa W Ha ero nepeMelleHe B Opolecee

06paboTKu, K MOIIHOCTH Niogs TOABENEHHOA K BXOAHOMY Baay ma-
HIYHEL, T, e,

Nuax = nonl'anon-

- Ecnn uexomurh #3 molmmocty N,, nomeoguMol K 3IEKTPOABHRTa-
TeJI» MallHHBI, TO

Myex = Nno.nlf(Nana)s

TI€ N, — K. I . 9JeKTpOABHTaTe]A.

Tennosuwn Kospdbunuenrtom HOJME3HOTrDO
A€HCTBYS MaNHE HIH anmapaTta, npu paBore KOTOPHIX Ipouc-
XOZUT TaKKe Tepefada Tella (x0/03a) 06pabaTHBaeMOMY UPOLYKTY,
HaShiBAETCA OTHOLIEHHE MOJe3HO HCIOAB30BAHHOTO Temna Ko BeeMy
TENIY, TOABEACHHOMY K HarpeBaTebHOMY S/IEMeHTY.

3aTpara snexTpHUECKO SHEPTHH HA OYCK H paloTy MalluHbL
(amnaparta), oTHecemHas X eguHHIE BLIIYIIEHHOR 3a paccMaTpHBae-
Mbl [IEDPHON NPOIYKLHH, HASLIBACTCS YACANbHONR 3atTrparoi
SACKTPOIHEDPrHH M TaKKe SABJIACTCA BAKHBEM TOKA33TEREM
KaueCTBa MAallMHb,

YAenbHBIE NOKazaTeau 3aTpar IACKTPHYECKOH SHEPTHM H Temno-
BOI SHEPTHM B BHJIe BOAAHOTO [apa MM IPYroTO TEIIO- HITH XOJI0H0-
HOCHTE/IA JIGI0T BO3MOXKHOCTh CPABHHBATE MEXy COGOH 9KOHOMNY-
HOCTh YCTPOHUCTB PASHEIX KOHCTP YKUHH H Pa3HON TPOHSBOLHTENLHOCTI,
Bo muormx mammmax ¢ ruapommHammueckmMm MPOLECCaMH  MMeer
SHAYEHHE W TAKOH NOKasaTelb, KAK VAGILHLI PACXOL BOAL H BPyTUX
KHJIKOCTeH (MOIOLMX COCTABOB, PEAreHTOB M np.).

CyluecTBEHHHIM [OKA3AaTENeM Ka4uecTBA MAINMHEL HUH annapata
ABAACTCA Y I e b HA A Macca, T. 8. OTHOUIEHHE MACChl MALIH HbI
K €€ NIPOHSBOZUTENLHOCTH. ITY YAGJALHYIO Maccy HA3LIBAKOT MaTe-
PHANOEMKOCTBIO (METANIOEMKOCTEIO) MAlIHHEL,

Kauectso mponykuun onpeneasiercs COBOKYTHOCTBIO PA3JIHYHELX
(PaKTOpoB, NEACTBYWIIMX HAa BCeX CTAAuAx paspaboTKH, H3rOTOBIE-
HUS W sKcniyatanuy usgenud. K takum daxtopam oTHocsites: Ka-
HECTBO MCXOAHBIX MATEPHANOB, YPOBEHb KOHCTPYKTODCKOH Hpopa-
GOTKH, TEXHOJOTHS H3TOTOB/ICHUS, CHCTEMA U CpefcTBa KOHTPOIA H
HCULITAHHH, KYJALTYDA SKCIUIYATAIHH,

[Ipobneva noswurerus KadecTBa, TaKHM 00pa3oM, ABIAETCS MesK-
OTpacIeBoH, ofIerocyaapeTsennoi mpobaemoii. Ee vemenoe pe-
INERE BO3MOKHO JIHIIb B CAYUAe, eCAH OVAYT COTNIACOBAHLL M B3aUMHO
YBASAHEL HE TOALKO TPeOOBAHHA K KAYECTBY IOTOBOIO (KOHEYHOrO)
H3ASIHS, HO H K Ka4eCTBy HCIOAb3YEMBIX TPH €ro H3TOTOBMEHHH Ma-
TEPHAIOB, KOMIVIEKTYIOMHX H NPOUHX H3AeAHH. DTOro MOWHO J0-
CTHTHYTE TOIBKO € NOMOI(BI) KOMIVIEKCHOfl paspaloTKm Eompoca.

Ha cragmu Hayumblx makickaumil KOHCTDYMPOBAHHSA JeNaeTcs
CPABHUTENLHEIN aHANH3 Pa3pabaThBAEMbIX H3AEMMA C JYULTHMH OTe-
UECTBEHHBIME H 3apyOeXHEIMH 00pasuaMi, TATENLHO H3yYaloTcs H
YHUTHBAIOTCA TpeGoBaHHS MOTpeCHTENEH K STHM H3AGTUAM H yCIO-
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BUAM X SKCIAyaTaunpn. FayueHue TpefoBaHMA K 3anipocos noTpelu-
TeJicH EMeeT QUeHb BAXKHOE 3HaUeHHe, TaK KaK TONRKQO IIpY 5TOM YCJIO-
BUH MOKHO TiPpABHJIBHO ONPENEIHTh HeOOXOAHMBIE BUJBL ¥ THIBI pas-
paGaTblBAEMEIX H3JeANH M HX OCHOBHBHIE NapaMeTpHL. )

Ha ocuose yuera TpeboBanuil noTpeSuTenclt H BO3SMOXHOCTEH npo-
H3BOJCTBA BHIOMpAeTCH KOHCTPYKUHS paspalaTHIBACMOIC HSIENHS N
OMpEAENSOTCS ONTAMANDIBIE OKASATENN €r0 KauecTea. B mpouecce
KOLCTPYMPOBAHHS 3aK/A4ABBAKITCS OCHOBEI BEICOKOIO KauecTBa Maje-
aus, ero gysAaMent (epefoBble KOHCTPYKTOpPCKHE pa3paloTkH, nyu-
e pesyanTaThl HayYHO-HCC/efOBATENbCKHX paboT, nepcrneKTHsa
pasBHTHS COOTBETCTBYIOHIUX BHIOB NPOAYKIHH). ) -

JIs 3akpendienis BHICOKOTO KauecTBa H3JENHA NIPH CEPHIEOM ero
H3rOTOBJACHHH HEOﬁXOllIr]Ma paapa60TKa THIIOBBIX TeXHOJOTHYECKHX
IpOIECCOB, IpejycMaTPHBAKIIMX TpHMeHeHue Hauboiee mnporpec-
CHBHBEIX M NPOH3BOIATENHHEIX MeTOXOB 00paboTu, o6opyloBaHHS H
ocHacTKH. Ouesb BAXKHO MO3TOMY CHCTEMATHYECKH H3Y4aTh M 06006~
U1aTh IIEPEILOBOﬁ OMNBIT PAasdHYHLEIX OTPAaC/ed IPDOMELIJISHHOCTH II0
KOMILJIGKCHOH CTAHAAPTH3AUHMH TPOH3BOACTBEHHBIX NPOLECCOB.

Cepresuyio poib B Gopebe 33 KauecTso HPpaeT M COCTOHHHE Tex-
HHUECKOR XOKYMEHTAUWH M TeXHoJorHdueckoii Aucrumnaunsl. [locaen-
HIA CcTajud — TPAHCIOPTHPOBAUME, XPAaHEHHe, 3KCIIyaraud, opra-
HM3ALKA PEMONTA — TAKIKE HMeeT oueHb GoJiblIoe 3Havenne ais obec-
[eUeHHs BEICOROrO KauecTBa.

MHorre KpHTepUH KauecTBa NPOJAYKIMY OlpeAeNsioTces rocyjap-
CTBEHHBEIMM CTaugapTaMd. B HHMX ycranaBlImBaioTcs HauOogee Tpo-
I'peCCHBHBIE noKasaTenH KauecTBa, onpeAesidaeMble Ha OCHOBE BCe-
CTOPOHHEro yyera ¥ aHAJH32 OTeUeCTBEHHOro M 3apy0eiHoro orbta
W TOCHAeNHNX JOCTHMeHHH HayKy K Texuuky. MMes cuny sakoua, ro-
CY,H\apCTBeHHbIe CTAHJAPTEI ABJAAKRTCH 3TaJIOHOM KauecTBa NPOAYKIHH.

Ofs3aTe/bHbI  XapaKTep [OCYLAPCTBEHHBIY CTAHAAPTOB CTaBUT
COIMAMHCTHUECKYIO SKOHOMHKY B Gosee BEICOHBIE YCJIOBHST HO CPABHE-
HUIO ¢ IKOHOMHEOH KaOHTANHUCTHUECKOH H HEH3MEPHMO NOBLIAET
pOMB W BO3MOXKHOCTH CTaHAapTHsauuu B 60pple 3a BBICOKOE KAUeCTBO

KITHH. .
Hpofi?;lo;[/le JONOMHHTSARHBIE XADAKTCDHCTHRKN H3IALJIHH yC’I‘auHaBJIH'
BAIOTCH TeXHHUECKHMH YCAOBHAMH, CTaniapTaMH NpEANpHATHH, Dec-
NyGANKAHCKEMH M OTPAcAEBLIMH CTAHJADTAMH.

Karkaplli HOBHIE CTAHZapT NpeRycMaTpuBaeT VJYYLIeHHe KayecTBa
NPOAYKIMH, ycraHaBiauBaeT Gosee Bhicokne TpefOBAHHA K HAJEHK-
HOCTH W JOAFOBEUHOCTH MAIHNHH, MEXAHBHYCCKHM H ZPYIHM XapaKkTepH-
CTHKAM W2AeNHH H MaTepHanos, Oonee BHICOKHE 3HAUYEHHAS KO3(-
dunyenTa nOAEe3HOro AefCTBHA MallHH. 3akpenass B craplapTax
TpeGOBANKS K KAUeCTBY, rOCYapeTBO OCYIECTBAACT HAYYHO ofocHo-
BauHoe yOpabBieHHe YPOBHEM KauecTBa, CONEHCTBYET HENpepBIRHOMY
COBEpISHCTBOBARNIO N OOHOBAEHHIO NPOAYKLHH.

Crmandapmusoyus — 5Mo  YCMAHOBAEKUE 1 NPUMEHERUe NPAsLA
C yeavto ynopadodenua Odeameasnocmu 6 onpedereriol obaacmi Ha
NOAL3Y U NP YHACHIL 6CCX BAUHMEPECOBRHHBIX CIMOPOH IL, 8 HACHIHOCIL,
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044 docrmudrceris 6Ce0GLLH ONMUMAALHOL SKOHOMIL Npu CoBmoder Ly
yeaoeud srenayamanyiy (UCROAB30BAHUR) U mpebosanill GesonacHocmuy.

Cranaaptisaunsl OCHOBEIBAETCS Ha OOLeAWHEHHBIX AOCTHIKEHUIX
HaYKH, TEXHHKH W IpaKTHUECKOrg oOnoita A, oupelenaan OCHOBY He
TOJBKO HACTOSMIEr0, HO M OYAYLLEIO PasBHTHS, AOJKHA OCYIIECTB-
JIATLRCH HEpasphblBHO C NporpeccomM. Yactapimy CIIyuasIMH €€ IpHMeHe-
HEAST IBNSAIOTCA YCTAHOBAEHUE eIMHHL U3MePeHnH, TepMUHOB 1 0603Ha-
ueluid, TpefoBaHui K NPOAYKUHM M IPOH3BOACTBEHHEIM MpOLECCaM
H T. II.

Cmandapm ecmo peayasimam xorxpemnod patomot no cmandapmii-
BAYLUL, ROAYHCHASIL HE OCROBE OCHTUNER LT HAYKH, MEXHUKL 1 NPAKMIUL-
HECKOZ0 ONbIMQA U NPUHAMBLE (YMeepHcOeH HbLE} KOMNemMenmAHotl opearu-
aquiuer,

Craugapt MoKeT OblTh:

B BUJE JOKYMEHTa, cogepxKaimerc psj rtpefopanuin (Hopm), mog-
Nexaluy o0s3aTebHOMY BHIION HEHUIO;

B BUJI® OCHOBHON ©XHHHIEI MU (PH3HYECKOH KOHCTAHTE!, HATIPUMED
aMmmepa, abcoiioTHOro Hy/aIs (wKana Kerbsrpa);

B BrJi€ Kakoro-nyGo npeaMera Juisl GH3WUECKOTO cpABHEHH#, Ha-
npHMep MeTpa (3TanoHa).

CocTaBHEIMU YaCTAMHE CTAHAApPTH3AUAH SBISHOTCS YHHPHKALHA H
THITH341H .

VAuDUKQUL — PAYUOHAIbHOE COKPQUienie nucaa 6udos, munos,
MAPOK 1 MWopasmepos nsdeautd 0OURAKDE020 GURKUUOHAABROZO Hi-
BHAYEHILA, COCIABHUK dAeMermog (Jemanet, cOopounstx edunuy) amux
uadeautl; OCHOBHEIX U GMOPOCIENEHHbIE PA3MEP0s; DONYCKO8 U ROCAJOK;
MAPOK MAMEPUALOS, CROCOGOE UZ2OMOBALHUS; HIEXHOROSUKECKUX YKa-
Sarull; mexHuueckoll COKYMEeHmauuy uw m. n.

MexTtTrnoBag YHHODU KA U SBIAETCA OJHUM K3 Bbl-
PAXKEHUHA NPUHUKNZ NPEEMCTBEHHOCTY KOKCTPYKIHH: psif ¢cOOpOUHLIX
EAMHHIL OZHOTO THIIA MAallMH HCNOMbL3YeTcs Ljd JAPYrOre BHAA HIH
TUIIA MAKHHLL, Bosee mupoxoe nose NESTENLHOCTH ¥ OTp ac a e -
BOH H MexoTpacneBo#d yHrduxanwui. Ilpu otpa-
CACBOH yHUQUKRALHE HEOOXOAHMO OGeCHedurs eRHHCTBO (QYHKIHO-
HaAbHOH B3aMMO3aMEHSeMOCTH AeTa/lell 0 ¢OOPOUHBIX e lHHHIL U3enui
KdK OCHOBHOI'O NRPOW3BOIACTBA, TaK U TEXHOIOTHUIeCKOH OCHACTKH,
NpHMeHAEMBIX DAsIHYHBIME 3aBoJaMy B MacuiTaGax ZAHHON OTpaci.

YHudpuKannug fetaned, cOOPOUYHHEHX elJEHHUI
H Maiy H I03BOJSseT ¢ HaubGoabiuell 3GdeKTHBHOCTHIO pa3BUBATH
CNENHANTU3IMPOBAHHBIE TPOH3BOACTBA ¢ HCTIONB30BAHHEM BCEX HpEUMY-
UECTB CEPHEHOTO H MACCOBOIO BHIYCKA WSKSIKHE U TeM CaMBIM 3HAUH-
TeABHO CHH2KATh CTOHMOCTR M3TOTOBJAEHHA MPOAYKIHNH, VIVUIIATE €€
KadecTBO ¥ MOBBINATE NPOU3BOLUTETHHOCTH TPYJA. :

YVHUPUKANU AT KOHCTPYKTHBHHX 35JeMeHTOB.
MAMUH U annapaToB pacl¥pseT TBOPYECKHE BO3MOXHOCTH
Pa3paboTuuKOB, OCBOOMKAAA X OT PEIIesHs 3JIeMeHTap X BONPOCOB,
CBABAHHBIX ¢ OTPABOTKOH TeXHOJOTHUECKH 0OOCHOBAHHLIX GOpM LeTa-
nAed, cOODOUHBIX eRMHULL ¥ W3AeAuld, W HANpaBIfsd UX BHHMAaHHE U
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TBOPUECKYIO 3HEPTHIO HA pemerne Gomee CIOKHWX 3aAad. ¥YHuguka-
WHA KOHCTPYKTHBHEIX 3/I€MEHTOR MO3BOJSIET COKPATHTb HOMEHK/A-
Typy 0OpalaThIBAIOLLEro, MEPHTEABHOIO U MONTAXKHOIO MHCTPYMEHTA.
Venguranuefl 0XBaTHBAKT 10CAIOYHEE CONpSTHeHns, pesbOOBEe cOo-
eNUHEHIS, NITOHOYENE K IWIMIEBEe coelnkenns, sybuartbie sanenme-
Husl, (ACKH, TANTENH H T. L.

YVaudpuKanud MapPoK M COpPTaMeHTAa MaTe-
pHasoB 3JIEKTPOAOB, THNOpPAZMEpPOB Kpée-
NeXHBX U APYIHEX CTAHXAPTHUBOBEHHBX H3-
neqH il Cokpaniaer uxX MEOTOOOpasue, yMEHbIAeT UX CBEPXHOPMaTHB-
fHAle 3alachl, YIPOLLAET YUeT U OTYETHOCTh, YCKopsier obopauubae-
MOCTh GGOPOTHBIX CpeacTs, of/eruaer cHadkenue 3aBOAOB-H3TOTOBH-
Tenefl d pPEMOHTHBIX MODEANPUHTHH MarepuajaMu o H3ASTHAMH.
Tlpumenenue, nanpuMep, 70—80% crauaapTHbX, YEAQHIMPOBANHBIX
W MOKYIHbX ReTatefl MOIBOAACT B PAAE OTpaciell COKPaTHTL 00bEM
paloT 110 KOBCTPYMDOBAHHIO HOBOIO H3/Jendfl H NONCOTOBKE IpOH3-
Boncrea Ha 40—b0Y%.

Yuuduranusa TeXHAUCCKOH JOKYMEeHTAMNH
NPUBOAKT K VYEIOPANOUSHHIO HEDTEKHOFO XO3AHCTEA, COKPALLEHHMIO
CPOKOB TeXHHYeCKOH IOArOTOBKH H JaeT BOSMOMKHOCTL YJY4IIHThH
YUEeT, OTHETHOCTh, METOABl pAacueTa ¥ HOPMEl TPOSKTHPOBAHHA
M KOHCTPYHPOBANUHA, METONBl NMAaHHDOBAUHA, HCNBITAHUA, HPHEMKH
NPOAYKLHY, BHEAPEHHS BLICOKONPOU3BOAUTENbHEIX TEXHONOTHULCKHX
npoIeccor # T. I

JI/s OLEHKH JNOCTHPHYTOTO YPOBHA CTAHAAPTH3ANHH M YHRPHKA-
WMH, T. €. HACLINEHHOCTH H3ANMH CTaHAAPTHEIMH H YHHQUIHpOBai-
HpIMK COCTABHLIME YacTSIMH, ACIONB3YIOT CHCTEMY NoKasateiefi (B OT-
HOCHTeNBHBEIX EAHHHLIAX WM MpOUeHTax): Kosdduiuedts P HMEHSIE-
MOCTH, KO3DQHIMEHT IFOBTOPAEMOCTH; KO3(PHIMEHT MERIPOSKTHOH
(B3auMHOf} yHRQUKANKH; Koaduurent yHupuKauny rpynrbl H3ge-
apir. Kosbohuunenr npumenaeMocTy ABaaercs o6
3aTelbLHBIM.

JLiA conocTapiends ypoBHeli cTanzapTHdauua W yHu(QHKALHK 13-
Jelluil IO HANPABALLHAM TEXHHKH ¥ N0 OTPACHSM UCTIONBAYIOT KO3~
(HUEeHT TPUMEHAEMOCTH, PacCUHTAHHBIA [0 THUOPasMepaM, UpHUeM
Moj, THMOPA3IMep oM NOHHMAIOT NPeIMeT TPOH3BOACTBE Ompe-
JeNeHHOH KOHCTPYKUAH, XapaxTePH3YIOUUHCH KOHKDETHRIME Tapa-
MeTpaMH, pasMepaMu H MCIOJHEHHEM, 3aniCHIBAEMBII OTIeJSHOH I10-
3ULMEH B CHENHQHKALNIO H3LeNUA B rpady «HauMEHOBAHHE?.

Kosduurent npuMenaeMocTn Ky, BBMHCAAT 00 GopMyae

Kip = (n — no)/n,

rie n — ofllee KOMHUYECTBO THIODA3MEDPOB H3AENHfA, 7, — KOTHUE-
CTBO OPHTHHAALHBIX THIIOpPa3MepoRB.

K gpurumuaisb H bl M QTHOCAT COCTABMEIS UACTH H3ACAMSA, Pas-
pafoTanupie BOEPBHE AN RAHHOTO H3IEN,

Kosdpduiuent IpuUMeHSeMoCTH NONOAHKTEIBEO MOKeT OBITH pac-
CUNTAH MO KONHYECTBY COCTABELIX yacTed uspgenusd K au no ux
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crorMocTd K£¥. B KauecTBe CTOMMOCTH COCTABHEIX uacTef H3AeJ I,

H3TOTABIUBACMEIX Hd NAHHOM NDEANPUSTHH, HCTOMB3YIOT 3aBOACKYIo
ce0eCTONMOCTb, /sl TNOKYMHBIX COCTABHEIX UACTed — OTIYCKEYVIO
I{eHy.

Koafp@uuHEHT DOBTOPAEMOCTH COCTABHEX
HacTen usgennda K; ecTh OTHONIEHHe ofIEro KoauyecTsa
COCTABHEIX YACTEH U3JleNust X o6lleMy KOMHUECTBY THTODASMEPOB CO-
CTABHBIX HACTeH H3JCNHsl (CPefiHee KOJAMUECTBO COCTABHEIX dacTei,
MPUXOAAMIECS Ha OAMH THMOpasmep}. Beruueasior ero mo dopmyse

Ky=Nin,

rge N — ofujee XOJAHUECTBO COCTABHBIX uacTel HU3AeTHd,
Kosbpouument HOBTODPAECMOCTH COCTABHEL X
dacTed Ky eCTh OTHONIEHHE MOBTOD SIIGUIHXCH COCTABHBIX UACTEH
H3JeMHA K 00UIeMy KOJIHYECTRY COCTABRBIX YACTEH M3JeHs (Hackmes-
HOCTE H3Je1H 5 NOBTOP AIOUIMMHUCH COCTABHBIMY YacTAMH). BHYMCIART

erc o qopmyne
Ky==N —n)N.

Kosbdumuent MEXTPOCKTHOH (B3aUMHOH) V H u -
bukaunu K,, ys ABIAOUIHACS OTHOIICHHEM KOJHTeCTBa COKpamen-
HEIX 32 CHET B3aUMHOR YHAOHKALHH THIIOP23MEDOB COCTABHLIX yacTell
AAHHOU TPYIIILL H3ALNHE K MAKCHMAIBHOMY COKDAUIEHHIO KOAHUECTRA
THIOPA3MEPOB COCTABHBIX uacTeft STON IPYMIE H3ZENUf, BEIUHCSIIOT
no Gopmyne

H
E n;—@Q

=1
KM.y =

H b

E f; — Hmax

. =1

rxe A — ofllee KOIHYECTBO paccMaTpHBACMEIX H3ASTHI; ; — KOMH-

HCCTBO THIIOPA3MEPOB COCTABHBIX yacTel B [-M Msgenuu; Q — Komu-

HECTBO THIOPA3MEPOB COCTABHBIX UacTel, H3 KOTOPHX COCTOHT IPyIna

H3 [ U31euii; Ny — MaKCHMAIbHOE KOMHUECTBO THIOPA3MEePOB Co-

CTABHLIX HacTel OAHOIO H3 H3lenaull, BXOASNUUX B 3TY Ipyany.
ISOE‘Q)(IJH\L[HQHT YHHQHKAUHMY I'PYNNE H3ge-

I3 {(r, YCpenHeHHBIH (CpeAHeB3BeIiEHHbIH) IO CTORMOCTH BRITYCKA

H3REJIHH, BXOAAIUX B IPYTNY, BHYHCASIOT 110 HoOpMyse

h
3 Knp M1,
f==]
Kp = m »
3 L
=1
FAC /M — KORHYECTBO M3JMHA B TpYMNe; { — MOPSAKOBBIE HoMep
H3leans B rpynne; K, ; — ko3hduuresT OIpUMEHAEMOCTH i-r0 H3je-

nust; 11; — rogosas nporpamma i-ro msuemusi; [, — omnropas 1eHa
{-TO H3AeIHS,
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st npoBeleHHA pacueToB NOKazaTenell YPOBHA CTAHAAPTH3AUMH
n yHubukaunuyu BRIOHpaeTcs OLWH WM HECKOJRBKO VPOBHeH pacdera
(Ha ypopre peraneii unu cGopounmx epunun). Pacuer ofsazaTennnoro
noKasarens — KosdduuHeHtTa NPHMEEAEMOCTH — HPOM3BOAUTCS Ha
ypoOBHE THIIOPA3MEpOB AeTanefl.

Tunusayua — amo paspabomka U YCMAHOBACHUE MUNOBIX KOH-
COPYKMUBHOLX UAL MEXHOAOSUMECKUN PelueHll ¢ oDujuMu mexHuue-
CKUMU XQPAKMEPUCTLUKAMLL.

B raxaoM KOHCTRPYKTOpPCKoM Gr0po, Ille paspafaThiBalOTes HOBHIE
MalHHBL, O05YHO B&THKA HOMEHKAATYDa NPOEKTOB, B KOTOPHIX BCTpe-
YAITCH CXOAHLIC TI0 CBOEMY HAa3HAUEHHIO H Majo OTAHYAKNINECH JPYT
OT ZPYra Mo KOHCTPVKHMH H DPAsMepaM JeTajlH H cOOpOUHEE eNHHAIEL.
Jaxe B OTHOM KOHCTPYKTOPCKOM OI0DO, HO B PasHBIX OTAeNnax KOH-
CTPYKTUBHOE HCTOJAHEHHE OAHUX H TEX XK€ 5/eMeHTOB MaluiH OGniBaer
pasueM. YTo0n HCKIWOUHTL MoJofHbe GAKTH, HEOBXOAHMO CO3KABAThH
THIOBEE {06pA3IOBLIE) KOHCTPYKIUH, KOTOPLIE RpEeAllecTBOBANH Obi
BHIIYCKY YHU(PUIMDPOBAHHLEIX KOHCTPYKLHH.

THonosree XOHCTpPYKUHH pa3spabatoiBaroTcs s Ha-
fosiee xapakTepHEX yacTed mamguel. MX TmartennHo otpabaTeBaior
KOHCTPYKTOp:! M TexHostord. [Tociae MHOTOKPATHOTO NPHMEHEHHA HX
CPYINIHPYIOT [O THIOP23MepaM, CHCTeMATU3UDVIOT, COCTABIAInT HOP-
MATHBHEIE JIOKYMEHTE! Ha o0mue Jjisl HHX TeXHHUeCKHE pelleHus.

Tunusanuy nojBep:KeHs! He TONBKO Xerand, cOOPOUHBIE eAHHHIB!
¥ u3geans. OHa paclHpocTpaHAercs H HA TeXHOJOTHUYECKHE MPOEcchl,
# Ha BEIOOD THIIOB H IapaMeTpOB HHKEHEePHBIX COOpYKeHu# 1 obopy-
JOBAHHUS.

BHenpenne THNOBRIX KOHCTPYKIMH — BaxHefillee ycioBHe A
ofecneuenus ycrnemHol padoTel mo yRudukanuu aeraneit u cOopou-
HBIX €M HHL. B 5TOM ciyyae KOHCTPYKTOD BEIIOJHSIET UePTEXKH TOAbKO
Ha Te cDOpPOYHBIE eNHHHIIEl, KOTOpHE eme He orpaboransl. llpa srom
TPYA KOHCTpYKTOpa ofieryaercd, ere NPOU3BOAUTENBHOCTE yBEJIHUY-
BACTCA, KAYECTBO TPOEKTOB MOBRITIAETCH.

§ 2. NpesnoMTHTENEHBIE YHORA H DAL MaWRH

I pednonmumenorbte 4UCAR — FMO.TMUQAMIEABHO tE HAYMHO ROJ0ODOH-
Hb2 Quppogbte SeAUMUREL, KOMOPOIMI PEKOMEHOYMCS NOAL308GMECA
8CeM pabomAHuKam HapodHo2o xo3sicmae. DTH UICAA YCTAHABIHBAIOT
pasMephl NPOZYKIMY ¥ COOPYMEHMH, MOULHOCTH, TPYIOTOLBEeMHOCTH
H T. &. YueHHe MHOTHX CTPaH, B TOM UYHC/E H COBETCKHE, JIOJro pa-
foTanu Hap Teopuedl OPeNOUTHUTENBHHX udcen. Hajo Owino nofo-
6paTh TaxkMe pPAAH, IPH KOTOPMX JAOCTHTARack OBl HauOOAbLIIAN 3KO-
HOMH A CPEACTE B HAPOJHOM X03SHCTRE.

YTBepKACH MEKAYHAPORHBIA CTAHAAPT Ha OPEANOUTHTEIbHBIE
uucra. B nameit crpase Beegen I'OCT 8032—56, KoToprM ycTaHoB-
JIEHB] YeTLIpe PANA NpeJnouTHTeNLHBIX Yicel, obosHayaemble R3; R10;
R20 u R40.

YTBep:KACHHBIE K YCTAHOBJIEHHBIE P S4B HpPeROOYTH -
TE€NbhHE X YHCEJ OCHOBaHH HA NpUHLUUNE FeQMEeTpHYe-
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CKOH mporpeccHH. IIpu aToM OTHOWERHE NOCISIHErO THCAa
K TepBOMYy s Jnoﬁ_oro psafa npHEATO paBHEM 10, 2 3HaMeHaTenn

n .
nporpeccun ¢ = ) 10, ITokasatens n Kopus OPHEUMAETCS PABHLIM 5;

10; 20 u 40. Takum oBpasoM, MoOayuaOT pAAL, AAA KOTOPHIX 3HAYE-
HUS § CODTBETCTBEHHO pasnwl mpubanszutensHo 1,6; 1,25; 1,12 u 1,06,
C yMeRblIeHNeM ¢ HHTEDBAJIEL MEXXAY UACAAMH PSAA YMEHBILAIOTCA —
UHCJIO Y/1eHOB prAld BO3pactaerT M PAJ moJydaercs 0omee APoGHLIM,
B Buie uckmioueHHs HONycKaeTca TpHMEHEHHE BechMa JPOGHOro
paga R80 (g = 1,03).

M3 OCHOBHEIX PANOB MOMKHO NOJAYVUHTL F€OMETPEUECKIe PABl s
NEO0r0 JUANA30KA YKCEd, T. €. ¢ MOOLIM HAYZALHBIM M KOHCYHBIM
yHca0M. Ha Gase 0CHOBHBIX PAZOB paspaGoTaHbip s A6l O P M a1 be

HBIX JUHHEHHHX padMepor (I'OCT 6636—69), ornyaio- -

IIHECH HECKOABKO OOMbIIHM OKPYTVIEHHEM WYWCEN O CPaBHEHHIO ¢
CKPYTJIeHHEM YHCe] B OCHOBHBIX pAiax, Pagbl HOPMAbHELX M UEHHBIX
pasmepop oboznauawT Rab; Ral(Q; Ra20; Ra40 ¢ nobaeienieM x 06o-

SIAYCHAI0 OCHOBHBIX PAAOB NPEATIOUTHTESbHEIX UHCEN GYKBH «ay,
OHnu uMeoT BHI:

Rab: 1; 1,6; 2,5; 4; 6,3; 10;

Ral0: 1; 1,2; 1,6; 2; 2,5; 3,2; 4; 5; 6,3; 8; 10:

Ra20: 1; 1,1; 1,2y 1,4; 1,6; 1,8; 2; 2,2; 2,5; 2.,8; 3,2; 3,6; 4; 4,5;
5; 5,6; 6,3; 7,1; 8; 9; 10;

Rad0: 1; 1,05; 1,1; 1,15; 1,2; 1,3; 1,4; 1,5:1,6: 1,7; 1,8; 1,9;
2; 2,1; 2,2; 2,4; 2,5; 2,6; 2,8; 3; 3,2; 3,4: 3,6; 3,8; 4; 4,2; 4,5; 4,8;

5; 5,3; 5,6; 6; 6,3; 6,7; 7,1; 7,5,8: 85:9:9,5: 10; ...

BoJIBII0# 3KOHOMHYECKHIT BEHUIPBIN MOAYYACTCS (Y P HMEHEHUH
B KAXKNOM OTAEILHOM CAyuae MeHee ApobHoTo pafa (¢ GOAbLIEM 3HA-
YEHUEM g), 00eCNeUHBAIIEr0 HYKHLIA AMANasoH pPasMepos.

" Paagw npexanouTHTenmHH KX THcea Lenecood-
PasHo HCIOMb30BATH B CAyYasix, Korga TpeSyeTcs co3JaTh psj rpa-
AAUMH KaKoro-1100 napaMeTpa ¢ paBHOMepHOH HACHILEHHOCTBIO rpa-
JauuH BO BCeX UydCTAX DPsfa (HAmpHMEP, MePefaTOUHBIX OTHOLISHHH
B MeXaHH3Max NPHBOJA MAIUHH).

Heobxomumo, onmako, umets B BHAY, YTO paBHOMEpHOe pacipe-
Aenedne rpajaidi He BCerka SBAACTCH HAuHOONee pALHOHANLHBIM.
IlpuEnunyansuo mpaBHIbtee IpH HOPMUPOBAHHH TeXHUUYECKHX Napa-
METPOB HCXOLHTh H3 INIOTHOCTH PacnpefeneHns TPUMEHAEMOCTH EaH-
roro nmapametpa. Hampuwmep, B ofmem MaummdocTpoenun 90% peex
MPHMEHSEMBIX 3YOUATHIX KOJIeC H3TOTOBMSIETCS ¢ MOAVIEM 1—5 MM.
MakcuMy™ IPHMEHSAECMOCTH MPHUXOAMTCA HA KONECA ¢ MOLYIEM 2—3 MM.
B rannom cayuae nemecoofpasro yBeaHunTs 4HCTO Fpanaluil B 061acTd
vaubonwmeii npumensemoctn. Taxofi me AuddepernupoBanumll MoA-
XOL HeOOXONMM B A5 APYTHX HOPMHpYEMBIX NapaMeTpos.

PH}IbI IPSANOUYTHTENBHBIX WHCEJS He BPUMEHUMBL TIDH COS,E[&HI/IH.

YHIHUHUPOBANELIX PRAOE MAWMH C [OBTOPTOIHMHCHE pafodHMHA

OpraHaMi, TaK KaK HX [apaMerpel CKJIAIBBAIOTCA IO APYFHM
34K0HaM.

160

IMMapaMeTpHUECKHE DALE  TakKe HeoOXoAHMO
CTPOHTH € YueToM TNPHUMEHAEMOCTH DasNiyHbix KaTeropufl Mammun.
PopManbHOe HCIOAb30BARUE TEOMETPHUSCKIX PAJ0B MOMKET IPHBECTH
K BoabunM ompuOKaM. B HEKOTOPBIX C/IyUasix BO3MOXKHO 00pasosanpe
pAfa NPOM3BOACTBERHBIX MAIUHE Pa3JIMYHON MOIGHOCTH HJAH 1pOK3-
BOAHMTENLHOCTH NYTEM HAMEHEHHS YHc/Ia TVIaBHaX pabouiX OpraHoB
M IpUMEHEHHN WX B PA3NHUHBIX couyeTaHHsIX. Takue psibl HA3LIBAKOT
ceMeHCTBOM, FraMMOH wincepHe MallHH

Metoxst 0Gpa3oBanis NPOM3BOJAHBIX MAIUMH # HX PSIOB Ha OCHOBE
VEUGHKALHE HE SBISIOTCH YHHUBEPCAIbHBIMH H BCeOOLEMIOMIUMA.
Kaxapil u3 HpX MPUMEHHM K OrpaHiueHHoN KaTeropuy Mamun. Muo-
THE MAHIMHBE 110 KOHCTPYKIHH HE JONVCKarT 00pasosanda NpOH3BOA-
HBIX MAulMH, Tak Kak Kpajinue uiens psiia no raapurad, MeTanno-
eMKOCTH, VIENbHOU Macce M SKCIVIyaTalHOHHBIM MOKAasaTenasM, Kak
NpaBuio, YeTYNAIOT CIeUKAAR3NpPOBANHEIM ManiuaM. Takoe yxynue-
HHE MOKHO JIOTYCTHTD, €Cld yHUQHKailks obeciteunBaeT GOALIIOH KO-
noMuueckpil sdext, a rabapuThl H Macca HMEIOT BTOPOCTENEHHOE
aHadeHue. ‘

3anaua COKpallleHHsI HOMEHKJAATYPH OOBbEKTOB NMPOM3BOACTBA (TH-
na:a) pelnaeTcs Co3LaHHeM apaMeTpHYecKnX pAJOB MalinH ¢ PanHo-
Ha/ALHO BRIGPAHHBEIMY HHETEPBATAMH MEKAY KA#IbIMH JBYMS U3 HHX.
[TapaMeTpHUecKHMH PASAME HA3LWBAIOT PsIAbl MALIHH OAKHAKOBOIO Ha-
3HAYeHHs ¢ perviaMeHTHPYEMBIMH KOHBCTPYKIMEH, [0KasaTeqsiMH H
rpafanvMaMu nokasavened,

Bo MHOrMX CIydYasx HenecoobpastHo HONOKHTS B OCHOBY pafa €IH-
HEIH THI MAINKMHB], MOJAYyYas HeoOXOJHMBIE TDAJALHH H3MEHEeHHeM €C
PAa3MepoB TpH COXPAHEHHUH IeoMeTpUyYecKoro noaobus mMoaudukaumi
psna. Takye psabl HA3LIBAIOT P A3 M epP HO-T 0400 HEIMH WIH
TPOCTO Pa3MEpP HBMH . B IPyrux Clyuadx CUHTAIOT Uenecool-
pasHBIM A5 Ka:KLOH Ipajallii yCTAHOBHTE CBOH TUII MALIWH CO CBOMMHK
pasMepamn. Takue psAbl Ha3pBAIOT TH HOP a3 M €D HB MH.

Coxparmenue 1uca1a Mogeelt Maluiy IpH IPUMeHeHHH MeToAa napa-
MeTpHYECKHX pAAoB obycaoBnnpaer sxoHoMuvecxuil agpert. TexHo-
AOTHYECKHM BHIMCPEIIIEM HBJAETCH HEHTPalH30BaHHOE, a CIeioBa-
TeNILHO, UPOUIBOAHTENLHOE U3TOTOBIEHEE MAIMH, ofycloBAeHHOE YBe-
AUYeHHeM MaciiTada BBIYCKZ KamIAoH MOIENH.

JInst coXxpaHeHHs NOAHOTO NoAoOHA MALUKH PAasAHUHBIX pasMepoB
HeoGXOMO COBMIOCTH, BO-TIEPBHIX, reoMerphueckoe mogolue, Bo-BTO-
pHIX — nNofo6He pabouero npouecca, T. €. O0ECHEUHTL OJMHAKOBOCTH
TeNJIOBRIY, CHJOBLIX UM JPYIHUX NapaMeTpOB MallHH B NeJ0M M HX Je-
Taneg.

PasmepHo-nogoOune psAAb ClIeIyeT CTPOHTL Ha
OCHOBE BHIXOJHLIX XAPAKTEDHCTHK (MOIIBOCTh, NPOH3BOAHTENBLHOCTD
M Jp.), a He FeOMeTPHUECKUX XapakrepHCTHK (paloumii ofbem, ada-
MEeTp MOPHIES, 3a30pa H T. A.), TdK K4K B CHRY BHYTPEHHKX 3aKOHOB
noaofud BRIXOLHEE XADAKTEPUCTHKH DAacOodaralorcst Mo 3akoHoMep-
HOCTH, OTIHyakLielics 0T 3aKOHOMEePHOCTH H3MEHEHMH reomerpuue-
CKHX XapakTepHcTdK. [IpH 2ToM clelyer YUHTBIBATD, UTO ¥ FEOMETPH-
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yecKH MOJOGHHX MallHH HeH30e:RHO NOJKHBI MEHATBCA YACAbHLIE
oKasaTend (YAeNbHash Macca, MOUHOCTB H JP.), a TaKXKe MeXaHnue-
CEHE (3KeCTKOCTb, YCTORUHEOCTE).

Psaap npou3BOAHBX MaIlHH OIMHAKOBOTO HazHaue-
HHA, HO C PasTyuHbIMM I[OKA3aTeNsIMH, HANDUMEP, TPOH3BOAUTENh-
HOCTH, MOLIHOCTH HJIHM Pa3JIHYlOr0 HA3HAUEHHS, BLIMOAHAIONHE K-
YeCTBEHHO JIpyIKe Onepalidy, a TAK/KE pacCIMTaHHEIE HA BBITYCK HHOH
HPORYKUMHY, CO3xa0Tes Ha Gase ucxopHol Mopenu. Taxkne pajgnl nassl-
BAIOTCH TAKXKe pagaMy YHu(HUApOBaHHKIX MamxH. Crocol cospa-
Hpst TAKUX MamuH cuutaercs Hanbotee spheKTHBHEIM H 3KOHOMHYHbIM.
OH OCHOBHIBAETCS HA PALE METCIOB.

MeToA ceKILHOHUPOBAHU S 3aKM0OUaeTed B pasiene-
HHY MaillWHEl Ha OJIMHAKOBHIE CEKIHY, HX YHHOHKANHA 1 00pa3oBanuy
MPOM3BOAHBIX Mawku HabOpOM YHU(HIHPOBAHHHX cexnui. Ceruuno-
HUPOBAHKIO XOPOWO NOAMAIOTCS MHOTHE BHbI 1PAHCIOPTHO-NOXBEM-
HEIX VCTPOHCTB (NE€HTOYHHIE, CKpeOKOBEIE, UENHEE TDAHCIOPTEPHL),
CeKUHOHHPOBAHWE B JJAHHOM C/yuae CBOANTCH K MOCTPOEHHIO KapKaca
MallHd U3 CEKLM{l H COCTABICHHIO MAaUIHH PA3JIHYHONR JUINHEL C HOBHIM
HeCYUIHM MoMoTHOM. OcoGeHHO NMPOCTO CEKLHOHUPYIOTCSH MAIIHHBL CO
3BeHBEBLIM HECYIHM IIOJOTHOM (KOBILOBLIE 3J1€BaTOPH, TAACTHHYAE-
TBIC TPAHCMIOPTEPH! € TIONOTHOM HA OCHOBE BTYJIOYBO-DONMKOBBIX Ie-
neft), y KOTOPHIX JJIHHY TIOJOTHA MOKHO H3MEHATh H3BATHEM WIH J0-
faBneHHeM 3BEHLER,

DKOHOMHYEOCTh O6PA30BAHUS MAllHH ITHM METOJIOM [OUYTH He
CTPARAET OT BBENEHUA OTAEALHBIX HEYHH(DHIHPOBAHHEIX CEKLHH, KO-
TOPEIE MOI'YT TOHAZOOHTBCHA IS TNpHCHOcoGMeHHS AAHHBEL MakidHbl
K MECTHBIM YCIOBHAM.

CeKIMOHHPOBAHNIO TOAJAIOTCH TAKIKE JUCKOBBE (QUALTDHL, MLid-
CTEHUATHIE TEMMOOGMEHHHKH, LEeHTPOOEKHme, BUXPEBEE U aKCHAND-
HBEIE THAPAaBIHYECKKHE Hacockl. B mocaenneM cayuae HaGopom CeKLHH
MOKHO TIONYYHTH PSIJL MHOFOCTY HEHYATHIX HACOCOB PASIHUHOTO AdBJE-
HHA, YHHOUIMPOBAHHKLIX MO OCHOBHBIM pPabouMa OpraHam.

Mertojg waMeHeHW T NUHEeHHBX Pa3Mep OB HC-
MOJB3YIOT C ALK NMOJYYEHHS PA3iHuHOH NPOU3BOAHTENBLHOCTH Ma-
IIKH H arpPeraToB, H3MeHAd MX JJIHHY MpH cCOXpaHeud (QOpMbL Mome-
peuyHoro ceueny . MeTos MpUMEHKM K OTpAHHUEHHOMY KJIaccy MalluH,
NPOH3BOINTENHHOCTL KOTOPHIX NPONOPUHOHANLEA INEE poTopa (le-
CTEPEHYATHE W JONATOYHRIE HACOCH, MeIalKH, BalbIOBBHIE MallidHbI
u ap.). Crenenp yHudHKAUMH NPH 5TOM MeETOJAE HEB&JIHKA.

Merona 6asoBoro arperarta 3akJoyaercs B npespa-
IeHIH 6R30B0H MOJIGHH B MATTITHEL PA3IHYHOTO HA3HAYEeHH S NPHCORIH-
HeHHeM K Hefl cneumaipHOro obopyaoeanud. Haumbonbinee npumeHe-
HHE MEeTOJ UMEeeT NpH H3TOTOBJEeHKH IOPPY3YHKOB, YKAAMYHKOB K AP .

MeTon XKOHBepTHPOBAHHSA 3aKIOYACTCS B HCNONIB-
30BAHHM GA30BO# MALIMHLI WM OCHOBHBLIX €€ SJIeMEHTOB JJI5 CO3/aHHs
MaWIHH Pa3THYHOrO Ha3HAUYeRHH, HHOTAA GIH3KHX, a HHOTJA pasind-
HEIX TNo pafoueMy mporeccy. [Ip#MepoM KOHBEpTHPOBAHMSA MOXKET
CAIYKHTb [1€PeBoJ NOPIIHEBHX BO3AYWHLIX KOMIPECCOPOB HA HHOH
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ra3 (amMuak, ¢peon). B sToM caydae IpH nepenenke EeoGx0AnMo
YUHTBEIB4Th Pa3NIYHe (PH3HUECKUX M XHUMHYECKHX CBOHCTB padounx
AFGHTOB 1 COOTBETCTBEHHO BHIOHpaTh MaTepHadbl pabounx perasei.

MeToi KoMOayuaupoBauus (1apalIesbioro co-
eHHEHHs MAIHE WM ArPeraToB) MPHMEHSIOT ¢ IEAbi0 yBETHYCHHA
0BIeil MOIZHOCTH WJIH TIPON3BOAUTEABHOCTH YCTAHOBKY. CnapuBaembie
MAIIHHB MOLYT OLITh MM YCTAHOBJIEHDI PFAAOM KaX He3ABUCHUMEIC arp e-
raTbl, MAM CBS34KE APYT C APYTOM CHHXDOHMBUDPYIOMEMH, TpaHt-
MOPTHLIMI YCTPOHCTBAMH, WY, HAKOILEL, KONCTPYKTHBHO 00bejH HEHBI
B OJMH arperart.

MeToA MOAUGULEPOBAaHMA CBOJHICH K TEPEAEIKE
MAIIH Bl ¢ TeBI0 TPACTOcOONEHH S ee K UHBIM YCIOBHAM paboTsi, one-
palusM 4 BHAAM IPOAYKUIH fe3 HaMeHeHHs OCHOBHOH KOHCTDYKUKH.

Metog arperarupoBaHHsl 3aKI094ETCH B COSAAHNN
MM HEl TyTeM COYETAHHsT YHUGMDAUHPOBAHHBIX Arperatos, npeacTaB:
JSIOMEX Co00H ABTOHOMHEI® Y3ABl, YCTAHABAHBAEMBIE B PasIHILOM
wesle 1 KoMOuHauusIx na ofmeil cranupe, OCHOBHBIE TIPEXMyNIECTBA
ArperaTHpOBAHHA: COKPALIEHIE CPOKOB 1 CTOMMOCTH IpOEKTHPOBAHH 5
1 M3COTOBIEHMA MALIKL, YipolleHue o0C/HYKHBAHHA ¥ PEMOHTA, BO3-
MOIKHOCTh TepeHanajkid Malde LIS ofbpaboTky  pasHoobpasHbIX
0OBEKTOB.

MeToZ XKOMRNJAERCHOH HOpMaaAH3alUHi f130K
K meTofy arperatupoanus. OH NPHMEHSETCH AN arperatos npocref-
wero TMNa (GTCTORHIKOB, HCMApHTe/IeH, cumecnrenehi). [lpocTora KOH-
CTPYKTHBHLIX QOPM 9THX anlaparos NosBouiet HOpPMAJIU30BaTh BCE
HJM TIOUTH BCE 3JeMeHTHl MX KOHCTPYKILHH.

§ 3. HamewHooTb W AONTOBEYHOCTH MallMH

BLICOKHE TEMIbl PA3BHTHS OTEYECTBCHHOIG MAIIMHOCTPOCHEHA a
HosiBJieEHe CAOKHBIX BHICOKONPOU3BOAUTENBHEIX MAIIiH, ABTOMATOBR
M AasTOMATHYECKHX JIMHME, OCTAHOBKA KOTOPLIX Jame Ha KOpPOTKOE
BpeMsi NpUBOAHT K 3HAUMTERLIEM noTepsM, HAPYIIEHHH PUTMHY-
HOCTH TIPOM3BOACTBA M COKPAIIEHMIO BEITYCKA NPOAYKILHH, MOCTABUIH
epes HAYKOH H HPOH3BOACTBOM npofiyieMy NOBLIIEHHA MX HaLexK-
HOCTH ¥ AOJATCBeuHOCTH MAllMH.

HafgexHOCTh ¥ AOJATOBEUHOCTH — 3IT0 Te CBOH-
‘©TBA MALIAHK], KOTOpHE XapaKTepH3YIoT €6 paGoTy BO BpeMEHH, T. €.
OTpeAeNsIOT CTENeHh H XapaKTep H3MEHeHH{ ee NapaMeTpor B pesyilb-
TaTe sXCIVIyaTallkiy {paBoTa, peMoHT, HOAHATALKA, XPAHEHUL, TpaHe-
MOPTUPOBKZ, HCIBITAHMA, yeranoBKa). Onpepesenye HaACKHOCTH H
fofiromeqnocTy M3genud Gasupyercs na NOHATHH O €ro paboTtocnocot-
woerTH. PaGoToenocoBHOCTD O HasLBaeTCH COCTORUMNE H3-
Jlevd, Opy KOTOpoM OHO cnocobuo BBIMOMUATL 3aJAHHBIE (PyHHLUH
¢ mapaMerpamy, yCTaHOBJACHHBIMH TpeSoBanHSIMUT TEXHUUCCKON JOKY-
MeHTALBH (CTaHAaPTH, TeXHHUSCKHE YCJIOBHS, HOPMATHBLL) .

Texuyueckas JOKyMEHTalys MpelycMaTpyBaeT yposelb BHEIIHU K
BO3AeficTBHI, METOABl TEXHEUECKOTO oBCyBUBAHUSA 1 PEMORTA, HOPMHI
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W AOIYCTHMbE OTKJICHEHHS OT YCTAHOBJEHHHIX TapaMeTpos. Hanpu-
Mep, A5 pacdacoBOYilOd MAIIHHBL 3TO Gyayr sajaliibie TOUHOCTL OT-
Mep SeMbIX MOPILHUL MPOAYKTA, KAUECTBO HX YIIAKOBKH, TPOUIBONUTEIL:
HOCTh MAIIMEL, 3aTPATbl BPEMeHH M CPEACTB Ha HalalKy W PeMONT u
Apyrie MOKa3aTeilH. :

Hadeschocnps — 9mo Ce0LCmas usdeaus epinoanins 3a0anmse huyHK-
QUi AP COXPAMEHILL CBOUX IKCRAYAMAYUOHBIX noxgsameneli 8 3a0aHHbLY
npederax 8 medenue mpebyes20 NPOMENCYMEQ BPEMERLL, Ecnu pac-
CMATPHBATL JICTAlb, TO XaPAKTEPUCTHKOH ee paboTocnocofHOCTH HB-
JIRETCS CPOK 1Y xkObl 1K HapaboTKa (3TH MOHATAS MOTYT IIPUMEHATLCA
u K u3genuo). Cp ok ¢4y 0 bl — 5T0 KajeHaapuast npoloiKi-
TeNLHOCTh SKCIAyaTalMu  jerand (M3fends), Hap a foTKa—
MPOAO AKATEABHOCTE paboThL AeTalH (u3genust) B eAHHHMLAX BPEMEHH
WM APYTHX eAMHHIAX, XapaKTePH3YIUHX MIHTEIBHOCTh €€ paboTe
(o6bem paboThl, YHCIO LHKIOB H T. m.). :

OCHOBHBIM  IOKA3aTe1eM  HaJeXHOCTH  ABJAETCA B € D O-
ATHOCTL 6630TKA3HOH paborTs Hanennss (Kosd-
Qumrent najexuoctd) P ({) B npefenax 3aJavHOrO BpEMELil, MpH-
gem P (f)<!. BesoTkasHOCTH — 3T0 CBOHCTBO H3ALANA
HenpepLIBHO cOXPausiTh paboTocnocobHOCTL, T. €. HE HMETh OTKA30B
B TEUEHHEe ONPEALMEIHOI0 CPOKA CITY KObI (paboTsl) pH OMpe/eneHHbX
YCIOBHAX IKCITYaTallHH.

O TEK a3 ecTb Takoe coOLITHE, KOTOPOE 3aK/tonaercsd B Hap yIIeHHH
pafoTocEOCOBHOCTH MANIMHEL KK €€ 3JIeMEHTa, HaNpyMep, MOROMKa
NpYXHHL  KYJMa4KOBOTO MEXAHM3MA, HAPYLIEHHE TOUHOCTH  AO3IH-
POBKH.

Ilog onpefeNeHHBME YCIOBHAMA BKCINTYaTaund H3ACAUsl Toh-
MalOTCH, B HACTHOCTH, YKA3aHHLIe B TEXHHYCCKOH JOKyMEHTAIHH fapa-
MeTphl NepepabaTblBAeMOro MaTepHagd, TeXHOAOTHUECKOTO [POecca,
BCTIOMODATe1bHBIX MATEPHANOB U T. A.

KosdpduumeHT HaJleMHOCTH OlUEHHBACT BEpOAT-
HOCTL TOIQ, UTO 3a nepnoi Bpemenu T YpH peraMeHTHpPOBAHHbIX
peauMax paGoThl B YCMOBHSIX IKCIUIYATaUMH MM OTiasa HE BO3-
niKaer. Hanpumep, ecjin BEPOATHOCTh 0e30TKA3HOH paGoTHl MALIHHBL
g Teuenue 1000 u pasuseres 0,95, To 970 O3HAYAET, 4TO U3 OO BLIOTO
KOJLUMecTRAa MallMH AAHHOM MOASTH B CPEAHEM OKOJIO HATH NPOLEHTOB
MaILHH [0Tep ST CBOI padoTocnocoBHOCTs PaHbLIe, YeM Hepes 1000 u
paboTuL.

[Ipu ouenke Ge30TKA3HOCTH MANIKED YHTEPCCEH CaM dbaxT npexpa-
EHUST HOPMATBHOTO (PYHKIHOHMDOBAHYUS MAlUMHLL, 2 He BpeMd Wil
cpeAcTBa, HeoOXouMble /sl BOCCTAHOBAEHHA yTpaueHuoil padoTo-
C1OCOGHOCTH. '

BesoTka3HocTs paboThl MAWIMHEL XaPaKTepH3yeTcs TaKKe Hapa-
GOTKO HA OTKa3, WM cpeaunM BpemeieMm T, ee paloThl MEXAY
NOCIEOBATEb HEIMH OTKa3aMH } WHTEHCHBHOCThIO OTKA30B, HIH BEPOAT
HOCTBIO OTKA30B, [EPEMOHTHPYEMOrO H3JeNus B eUUHHIY BpeMEUn
loc/e TAHHOrO MOMEHTA BpeMeHd ! PH YCIOBHH, YTO OTKa3 A0 3T0T0
MOMEITa He HACTYIHA.
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B nepBoM MpHOIHKEHRAN H HTEeHCHBHOCTD UOTKaBOB 8
MoKeT OBITh OTPEJie/iena KaK OTHOMEHNE qHcaa uzgenui AN, oTKasae-
Lrx B eAMHUIY Bpemenn Af, K uHCIY usgenuil N, b6esorkasno padora-
jOlIHX B NAHHBIA MOMEHT BDEMEHH, T. €. .

A== ANJ(N At}

Jliobas MauIdAa COCTOKT H3 OTAEILHBIX 3IIEMERTOE. (nevaneis, cGo-
pOYHBIX eIMHHL), HAXOASIAXCH B CAOMHOM B3aHMOACHCTBHH, H OTKA3
moHoro M3 HHX OTpaxaeTes Hd npaBHAbHOM (yHKIHOHAPOBAHHH
MaluHsl B ueisom. Ecip wsBecTHa BepOSTHOCTL Oe30TKasHoU paéoTbul
syementa P; {f), MOKHO NOACHHTATH GesorKkasnacTs P (f} cloMIIOH
cyicTeMb, cocTosiielt 13 GObIIOro WHe1a pa3aHUHBIM 00pasoM CoeH-
HeHHBIX 3JIEMEHTOR.

HauGomee xapakTepen ciyuaif, Korpa OTKas OJHOTO 3AEMEHTA
BEIBOJAT M3 CTPOS BCIO CHCTEMY, KaK 5TO HMEET MeCTO NIPH IOCIe0Ba-
refpbHOM COEIIHEHHH 371eMEHTOB. Boabllaf uacTh MPHBOLOB MalldH
W MeXaHu3MBl TIepefauy NOLUHHAI0TCS STOMY yenosmio. Eean, nanpu-
Mep, B NPHBOAE MALIHHEE BE(iET W3 CTPOS 3y0uaToe KOJMCCo, HOAII
HEK, MydTa, HACOC CMASKH, 3JEKTPOABHIATLD, To Bech IPHBOM epe-
cTaHeT PyHRUHOHHDPOBATD. IIpu 310M OTAEIBLEDLIE SMEMEHTH ne obAsa-
TeNbHO AOAMHEL OHTL COCNMHEHE nocAeLOBATENBHO.

BeposATHOCTE G€30TKA3HOM paBoTel TAaKOfl CHCTEMbl paBHa P OH3-
BejIEHII0 BEPOATHOCTEH Ge30TKa3HOl paboTHl 3AEMEHTOR (no Teopeme
YMHOKEHN S BEPOATHOCTEH HE3ABUCUMBIX cofpITHil):

Py =Pr() x Polt) % > Pull) = EIP:-U).

Ilpu OAMHEAKOBOH HaAEKHOCTH 31eMeHTOB
' P{f)=Pi (D).

C103K HBIE CHCTEMBY, COCTOALLME U3 BIEMEHTOR BLICOKOH HAJIeKHOCTH,
Moryr ofaafars HHBKOH HajeXHOCTLIO 3a Cyel HAIHyHs 60NLIONO
wiena seMeHToB. HarnpuMep, eciy W3JenHe COCTOMT us 50 jleramed,
a BepOATHOCTH (e30TKA3HOKH pafoTh Ka/ol jeTaln 3a BHIGP aHABIH
IPOMEKYTOK BpeMeiH COCTaBARET P; (f) = 0,99, 10 BEpOATHOCTE Oes-
oTkaanoll paforh Espeauns P () = {0,99)¥ ~= 0,6.

JLi51 [OBBIIIEHIS HALEKHOCTH CJIOKHBIX CHCTEM MPUMEHSIOT P € -
3epBUpOBAaHUe T & CORAOT nyGAupyIolHe SAeMeHThL. Tipw
BLIXO/E U3 CTPOS OAHOTO U3 3JEMEHTOB pyBaep BEUTOMHACT €r0 dyHK-
IMH ¥ CHCTeMa He TpexpanlaeT cBoefi pabotn. PesepBupOBaHHEM
MOJKHO 3HAUHTEBHO TOBBICHTh HAAeKKEOCTh CHCTEMEL. Opnako Leme-
co0BpA3EOCTb .Pe3epBUPOBANKS JIOJIKHA fuiTh ONpaBiaHa IKOHOME-
wecKH, TaK KAK OHA PHBOANT X YCILOMKACHHIO CHCTEMEL H YAOPOKAHHIO.

T10420684HOCHIL —- IO CEOUICME0 130eAUs COXPaname padomocnocod-
Hocme 00 npedesbHO20 COCMOAHUR © HeoBXOOUMBLILL TEPEPbISAMI dag
MexHUNecK020 OBCAYNCUBAHUR U PEMOHIMOS. Bpews paloThl H3ARMHUA
(napaforka) 10 NpefeqbHoTo COCTOAHMNS, YKa3aHHOTO B TEXHHHECKOM
JOKYMEHTalliK, HashiBaercs pecypcod. [Iperenproe COCTOS:-
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HHe 06yCcNOBANBACTCH QU3NUECKOR CTOMKOCTHI0 W38N, OMACHOCTHIO
€ro JanpHefilliell SKCIVIyaTaldHd HJIH 5KOROMHYCCKHMH (DaKTOpaMu.
JLJ11 MHOTHX MallHH — 3TO BpeMsl 10 KaNUTATbHOTO PEMOHTA HIH Beck
NepUoj 3KCNAyaTalH{y A0 MOPAJBHOIO H3HOCA.

JOAroBeuHOCTh MailnHLl X4PaKTEPH3YET e CIOCOBHOCTh BLINOJ-
HATb CBOH paboune QyHKUEH C MEHHMATbHBIME 3aTPATAMI HA 3aMedy
H3ROCHBLIHXCH JeTalell, NoAnanalky, peMoHT H obcaymusanne, Yem
MENbIIE CYMMAP HEIE 33TPATHL BpeMelH U CPeICTB, HEYINHX 1a BOCCTa-
HOBJeHHe PaBoTOCHOCOBHOCTH MAIIMHLL B TEUEHHE BCEro nepuoja ee
SKCHAYATALUH, TeM BHINE €& AOJAI0BeUH0CTh. _

[lokasaTesiem HNOAroBedHOCTH pafoThl MALIKHBL MOMKET CAYKHTE
KO3QhHUHENT TEeXHWYECKOro HCNoJb30Ba-
HEA (ko3hpduUEedT AONTOBEUHOCTH), ompelense-
MBIH 1o dopMyae

T
K = 0
T. H T3 _[_ ZTni ?

rae T, — Bpema pafoTel MallHHBl 3a BEeCh NEPHOA 3KCIIyaTaldH;
21,; — CyMMapHOe BpeMms [POCTOSB MAINIKHBL [0 NPHYKHE OTKA308
{(peMOHT, perynaupoBaHHe M T. I.) 3a Bech NePHORX SKCIMY-
aTalyH.

Yem Omuxe K epunune Ko3QPHUHEHT AOAICBEYHOCTH, TEM AOATO-
BeuHee mamuna. KoadubulllieHT 10ATOBESHOCTH YHC/IEHHO DPABEH Bepo-
SITHOCTH TOI'C, YTO B BAHEBI MPOH3BOALHO B3STEH MOMEHT BpeMeHH
MatiHa paboTaer, a He pemMoHTHpyercsi. Hanpumep, ecnw K., =
= 0,95, 10 3710 03HavaeT, ¥TO 34 BECh NEPHO] SKCIMYaTaluH MaliHHa
paboraer 95% mpemeru, a 5% BpeMend npocranpaer, BepoaTHocTh
TOrO, 4YTO MamuHa DPafoTaeT B JAHHOE [IPOU3BOJILHO B3STOE BpEMS,
4 He HAXQUHTCS B DEMOHTE MM TeXHHYECKOM 00C/AYKBBaHWH, COCTAB-
aser 0,95.

Bpems, xotopoe 3aTpauuBaeTcd Ha PeMOHT H TeXHuyecKoe ofemy-
HKHBAHUE, 3ABHCHT HE TOALKO OT METOJIOB »KCIWIYATAIHE ¥ TEXHOJIOTEH
PEMOETa, HO H OT KOHCTPYKUHYU H3AeJKdA, €ro NPHTOJHOCTH JIA pe-
MOHT2Z H OOCAYAHBAHRI,

PeMoHTODDUTOAHOCTE — 3T0 OPHCICCOOIEHHOCTh
U3ZeNHY K NPEAYIPEKACHNK, 00HAPYIKeHHIO H YCTPaHeHHD OTKA30B
MYTEM NPOBEASHHA TeXHAUYECKOTO 0OCHy:KMBAHHA ¥ pemonton. Qnpe-
IesfeTcsl OHA 3aTpaTaMu BpeMeEH 2{,;, '©. €. dBASeTcs COCTaBHOM
UACTHE) JOJTOBENHOCTH. '

JloaropeyHocTs H GE30TKAZHOCTh OTPAXKAIOT PA3HBIE CTOPOHB O]-
KOTO fgjen:s. Malnia MoxeT OHTh 0e30TKA3HOMH, HO He J0JITOBEYHDH,
B »710M cnydae oHa paforaer 3ajiaHHbIA [EPHOA BPEMEHH ¢ BBHICOKONH
CTENeHbI0 6e30TKa3HOCTH, a 3aTeM BBIXOAMT H3 CTpost. Boccranopme-
HHe xe ee paBorocnocobHocTd TpeGyeT GOABLIMX 3aTpaT BpEMEHH U
cpesicts. TakuMm obpasom, MamaHa 6T UMETh BHICOKHIT KOA(DMUITHEHT
HaZALXMHOCTH H HH3KHH KOs(MPHIHCHT NOJTOBEUHOCTH.

Mamuna Moxer OBITL IOJNTOBEUHOH, HO 0GIANATL HH3KOH Ge30T-
Ka3HOCTBIO, €C/iH B TeueHHEe 3aJaHHOTO nepuoia Bpemedn GecnpepHE-
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Hojt paBoTul OHA YaCTO HYKKAETCs B NMOAHANALKE U PEMOHTE. Onuaxko
BpeMs, KOTOPOE 3aTpaunuBaeTCsl HA BOCCTAHOBIEHHE €C puaﬁo"rocnoco@
HOCTH, HEBENUKO (HampuMep, OLICTpas 3aMeHa HeAODOTOH AeTanu, Bhi-
meameft w3 cTpod). B sToMm cayuae maunina Oyjer HMeTh HH3KHH KO3G-
QULMEHT HANEKHOCTH H BHICOKMA KO3(PPHLUHENT N0ITOBETHOCTH.

KpurepieM HajieatocTH B 3K0HOMHUSCKOM OTHOILCHITH MOKET CJIy -
KHTb CYMMa 3aTpaT, CBS3AHHEIX C H3rOTOBJCHIEM H SKCIAYATalHel
MAMIMHK, OTHECEHHAN K AMHTENBHOCTH TenecoobpasHoll ee sKcmaya-
TAILKH

3 i QH _L Q3
AT,
rie 9, — SKOHOMHUYeCKHH [OKasaredn HalewHocTH; () — CTON-

MOCTH H3TOTOBNEHMI HOBOH MAamuuw; @, -— CyMMapHLie 3artpaTel Ha
SKCIUIYATALMED, PCMOHT H OOCAVKMBANME Maunubl; T, — MepHOL
1e1ecoo6p a3HOH 3KCIAYaTalluy MailH k. _

Cheayer CTPeMHTBCH K MHHHMAbUOMY 3HAUEHHIO 3TOLO 1OK234-
Tels 3a CUET DANHOHANBHOFO pacnpelelleHHs KaluTaTOBAOKeHHH
Mexkay cdepoit NpoH3IBOACTBa M chepodl 3KCIIyaTalHU.

TIpu TipouMX PaBHLIX VCJAOBHSIX UeM JelleBte a3lenune, TeM Goblie
3aTpaT MPHXOLATCSH HA ero sKcrryatauwnio. Hanpumep, npd CHHXKE-
EMH CTOUMOCTH 3JIeKTpOJBHFaTeNnd HA 5% ero sxkcmavaraniouHble 34-
Tpathl BospactaoT HA 13%.

CooTHOLIEHHe MEXKAY CTOHMOCTBIO H3FOTOBJACHMA U IKCIIYaTalHy
MalI¥HB XapakTepusyeTcess KO3(hQHIMeITOM 3KCONYyaTaluoilHblX H3-
JepIKex

Ko =g 405 < 1

Bosee BHCOKAH HAXEMHOCTH JOCTHraercHd 3a CUET JONOMHUTEb-
HBEIX 2aTpar. B CBA3W ¢ 9THM YacTO NOMB3VIOTCA TOHATHEM «LeHa ia-
JENCHOCTH .

Ofuue 3aTpathl HA H3TOTOBJEHHE M3ACAMS CKJ2BIBAOTCH H3
MOCTOAHHBEIX 34aTPaT, HE BaBHCHIIUX OT TpefoBanu#l HaLeXKHOCTH,
1 TepeMennoll cocTaBAAOWEd 3aTpaT, 00YCIOBICHIBX TPEOOBAKIT AV
HaJEKHOCTH

METeHcUBHAS SKCTUIYATALHS COBpEMEHHBEIX MALUHH, HX aBTOMATH-
3aLMA H HACHILEHHOCTh pasHoobpa3sHeMH MeXaHu3MaMu U YIIDaBAsio-
UTHMH VCTPORCTBAMH, BHICOKAS TOUHOCTh PaboThl KOTOPLIX J0/KHA
GuiTe obecrnedena Ha NpOTAKEHHH BCETo HepHoja 3KCIIYaTalMy,
IpeNbABASIOT GobliHe TPeOOBAaHHA K TMOKA3ATeNAM HAIERHOCTH H
TONTOBEUHOCTH KAK K OJHMM K3 TMABHHIX TIPH OLEHKe KaueeTsa Ma-
IIF HBL.

§ 4. TeXHONOru4HOGTb W NPEeMCTBEHHOCTh MAUIHH
B3auMoCB#3p KOHCTPYKIMK H3NeNUs ¢ TEeXHOJOrMEH €ra npous-
BOACTBA OOYCIOBHAA OAHY H3 HauGosee CROKHBIX (PYRKUHH TEXHOMO-

PHYECKOH TOATOTOBKA MPOM3BOACTBA — OTPafOTKY KOHCTPYKLUHH H3-
oS Ha TeXHOJIOIHYHOCTD.
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Q6A3aTeRbHOCTE OTPABOTKH KOHCTPYKIIMA H3JCAHH HA TeXHOJOMUY-
HOCTb 'Ha BCEeX CTaJAMsIX MX CO3LAaHUA YCTaHABNNUBAaeTCsA CTaHAAPTAMU
EfHHOA CHCTEMBl TEXHONOTHYECKOH  MOATOTOBKH  TIPOH3BOACTBA
(ECTIIII).

TexnHoA02UdHOCHE KOHCIMPYRILL — 0 COBOKYHHOCHS CROLICIE U3-
deaust, nPpOABARCMBIX & GOIMONCHOCHIIL ONIMUMALLHBIX 3ampam mpyoa,
cpedcme, Mamepuaioe i 8PEMEeR NP MEXHULECKOL noJ20MosKe Apous-
600CMGa, U3SOMOBACHILL, IKCAAYAMALULL UL perMoHme. ITH CBORCTRA CPaB-
HUBAKTCH C COOTBETCTBYIOILEMH IOKA3aTENAMH TEXHONOTHUHOCTH
OJHOTUNHLX KOHCTPYRUHA H3Lenu# Toro ke HaszHaudewnst. [Ipu aTom
JOJMKHE GBITE OBeCreuednl YCTAHORJIEHHKE 3HAYEHHH APVPKX 110Ka34a-
Tefefl KauecTBa W NPUHMTHIE YCJIOBU S H3IOTOBIEHNSA, 2KCIYATAIHNY 1
PeMOHTA.

B onpeieseHHH TeXHOMOFMUHOCTH KOHCTPYKUWH M37leqHdA 3al0-
JKEHbl OTNITHMAJbEBIE 3aTPaThl, MOCKOABKY TPH MHOXecTBe (AKTOPOB,
T KOTODBIX 34BHCHT TeXHOJOTHYHOCTh, MOMXET H He ObITb MHHHMYMA
BCEX 3JIEMEHTOB 3arpat. Hanpumep, MHHAMYMY 3aTpaueHHBIX CPEACTR
Ke 00A34TeNEHO COOTBETCTBYET HANMEHBHIAS MACCA HCAOML30BAHHOTD
MarepHana, TaK KaK Moer OulTb H3MEeHCHA €ro mMapka.

K ycacBHAM M3TOTOBJEHHS HJM PEMOHTA OTHOCHTCH THII, CIe-
LHAMH3ANMS H OPTAHU3ALUNA TIPOH3BOACTRA, OGBEM M MOBTOPASMOCTH
BBIIYCK&, 4 TAKKE IPUMEHSIEMEIE TEXHOIOTHYECKHE TIPOLECCH. ¥ CI0-
BHAMH KCIVIYaTaAllUH ABIAAKTCHA PEXHME paboTsl U yCI0BHS QyHKITHO-
HEPOBAHHA H3NE/AHS, CPeAcTBA OOCAYKHBAHAA ¥ KBaTHQHUKAILHH 0f-
CYKHBAWLIErO NEepcoHana.

KoncTpyxusn OONBITHECTBA H3LEAUHA UMEIOT PA3lHUHbIE NPH3IHAKH
TeXHOJAOTHUHOCTH. ORHAKO, 4TOBH CYAMTh 00 HX JOCTATOUHOCTH, He-
O0XOLHMBEL KOAHUECTBEEHLIE M KAUECTBEHHHIE XAPAKTEPUCTHKH. Tex-
HOJIOPHYHOCTD KOHCTP Y KIWH MOXKET OJAYUHTE KO HUECTECHHYIO OIIeHKY
TOAbKO TIPH €€ CDABHEHHHW C KOHCTPYKLIMeH, NPUHATOH 32 HCXOJ-
HYIO, & TAKXKE IIPH KOHKPETHHX YCAOBHAX JIAHHOTO TIPOH3BOACTRA (eaH-
HMYHOE, cepHIHOE, MaccOBOE; 3ATPATHl Ha fnpHoOpeTeHHe W Nepeno-
rOTOBKY KaipoB H T. X.).

Bce nokasarenn TeXHONTOTHUHOCTH, TOCKOMBKY OHH OJTHOBPEMEHHO
CAYXKAT NIOKAasaTeNIMA KauecTBa, MOTYT GHITh pasfienensl Ha 6az0BHe
(C KOTODLIMH HX CPABHUBAIOT) M TNMOKA3aTeqH TEXHONOTHUHOCTH pas-
padaTuiBaeMoil KOHCTPYKIIHH.

BascBeIM HazpiBaeTcs TMOKa3aTenb, NMPHHATEIA 32 HCXOAHBIA TIpH
CPABHHTENBEOH OILEHKE TEXHOJIOFPHUHOCTH KOHCTPYKIHY H3genus (Ky).
MMoxasareneM TexHoNnoruu”wocTH paszpaba-
THBaeMoHl KoOHCTpVYKHLUHU (K) #ABIdgercss mNoKasaTelb,
XapaKTepH3yIOIKH ONHH MM HECKOJAbKO €€ NPH3IHAKOB Ha CrajiH
pa3paboTKK KOHCTPYKTOPCKOH AOKyMeHTAUHH. [IpH OreHKe TexHo-
JIOTHYHOCTH KOHCTPYKIMK 32 eAMHULY H3MepeHud mokasarens uene-
coo0pasHo MPUHHAMATL 3HAYEHHEe COOTBETCTBYIOIETO 6A30BOrC NOKAa-
3aTedsd TeXHOJNOTrHYHocTH. Takoli moxaszarens HasbBaeTcs Y P OB -
HEM TEeXHOJOFHYHOCTH KOHCTpYERKuUuu (K,=

= K/Kg > 1).
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TexHOAOrHUHOCTE H3AENNA OBECTHEUHBASTCH MEPOIPHSTHAMH 110
AHAJMH3Y, H3MEHEHHIO H KOHTPOJIO KOHCTPYKTOPCKOHR AOKYMeHTauuH
B mpoiecce paspalorky W JOBOAKH KOHCTPpYKUMH. K HUM oTHOCATCH
TEXHOAOIMYECKHA KOHTPOKL KOHCTPYKTORCKOH AOKYMEHTaULWH ‘¥ OT-
pafoTKa KORSTPYRIMY H3eAH Ha TeXHMWIOTHYHOCTE.

TexHOMOrHUeCcKHM KOHTpPOJEM KOHCTPYKTODCKOH
AOKYMEHTAUHH HA3bIBAKT KOHTPOAL, OOECMeYHBalOLIUA TeXHOJOrHY-
HOCTE pa3pabaTeiBaeMOfl KOHCTPYKIHM NPHMEHHT&IBHO K H3TOTOB-
JeHuw usgenud. /100 ompabomsot KOHCMPYRYUL HA MEXHOAORUHHOCTTE
MORUMAIOM KOMNAEKC MEPORPUARULY, OCYWecmeracntii das obecrewenus
HeoBXx00UMO20 IfPOBHA MEXHOA0SUHHOCTILL KOHCIMPYKYIUL N0 HCMAHOSAEH-
HbIM  NOKASAMEARM.

Hast adainza ¥ OHEHKH TEXHOJOTHUHOCTL KJIACCHQHLEPYIOT 1O
BUAAM H APYIHM [pPU3HAKAM (CTagdsM paspaboTKH H NPOK3BOACTBA
H3JeHH, BUlaM H3AeMHA npd paspadoTke KOHCTRYKTOPCKOR H TeXHO-
JOFHYECKOH JOKYMEHTALHH, BHAAM TPOLLCCOB U3TOTOBAEHHSH, KOH-
CTPYKTHBHEIM xapaxrepHcTHraM usfenuda). Hanpumep, B cootser-
CTBHH C YI€PBEIM NPHAHAKOM paccMaTPpUBAOT MPOH3BOJACTBEHHYID H
SKCIMYATAOUHOHKEYK TeXHOJOMHYBOCTE KOHCTPYKLIHH. CocTaBHBIMU
YACTAMH 3KCIUIYdTAUHOHHON TEeXBONOTHUYLOCTH, B CBOK ouepelb, AB-
AAIOTCS TEXHOAOIHYHOCTh KOHCTPYKLUHH DPH TeXHHUYECKOM OOCJHYIKH-
BaUUH M PEMOHTHAH TEXHOJOQTHYHOCTb KOHCTPYKUHMH.

B cooTBeTCTBYM: € NPHHATEIME BHAAMH IPEIMETOB IIPOH3BOACTHA
B JIOKYMEHTAITWH TEXHOAOTHUECKOH MOATOTOBKH NPOH3BOJCTBA pas-
JNHYAOT TOHSTHS TEXHOJOTHYHOCTH KOHCTPYKUHE JeTany, cOoposiHof
SOHHHIE W H3JeNust.

(OCHOBHBIMH KOHCTPDYKTHBHBIMH  XaDaxTePHCTHKAMH, YUHThIBae-
MEIMH [PH OUeHKe TEXHCJIOTHYHOCTH KOHCTPYKIHY U3JENHA, CJYHKAT
dhopMa TOBEpPXHOCTH, pasMephl, MaTepuan H T. A. CoOTBETCTBELHO
MOTYT DACCM&TPHBATLCA TEXHOAOTHYHOCTE KOHCTPYKLHH 10 (POpMe
MOBEPXHOCTH,  TeXHOJOTHYHOCTh ~ KOHCTPYKUMH [0 pasmepam
u T 4. _

HexoTopsle cBOACTBA, BAMSIOUINE EA TCXHONOIUYHOCTD KOHCTPYK-
IHH, HEMb3d KOJHYECTBEHHO OUEHHTh. K HHM OTHOCHATCS B3aHMO3aMe-
HAGMOCTB, DPEryJHpYyeMOCcTh, KOHTPOJENPHICGHHOCTD H HHCTPYMEN-
TanbHAaA AOCTYMHOCTh KOHCTPYKLHH.

OCHOBHEIMY HOKa3aTeNAMH TeXHONOIHYHOCTH KOHCTPYKUH, Xa-
PaKTEPHAYIOULAMH KOMIIJIEKC €@ IPU3HAKOB, HBJASAITCH TP Y A0 -
EMKOCTh H3FOTOBJIEGHUSH HU3AEANH TEeXHOJO-
rugeckag cebecTOUMOCTS H3LEJU A U COOTBETCTRY-
wizHe M OespasMepHLIe M0KA3aTeNnHd yYpoBHeH TeXHoAOrHYHOCTH,

,H,OHOJIHHTQJU::HI)IE‘ HOKA34aTeNd TeXHOJOIHYHOCTH IOAPasSReNATCA
Ha JBe TPYNObI: TEXHWKO-3KOHOMHYECKHE (XapaKTepH3YIOT 3aTpaThl
TPYAA HJAH CTOMMOCTHEIX CPEICTBE HA H3roTOBJAEHHZ, SKCIMIYATALHIO
HIY PEMOHT M3ReNus) 1 TeXHHUECKHE [MOKasaredn (ONpeRessioT pac-
XOA H PANKOHAJLHOE HCHOAbL3OBaHMC MaTepPHaToB, TOUHOCTh H Ka-
UeCTBO H3TOTSBAEHHA, YHHDHKAILMIO KOHCTPYKIWA H TexHomormde-
CKHX TIPOMECCOB M I. A.).
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Cpeps MUOTHX BO3MOSKHBIX BapUaHTOB OVAVINeH MAlLWHL BHH-
paioT TAKOH BAPHAHT, KOTOPLIE NpPOIIE ¥ JAELICBie OCYLICCTBUTE. [Ipu
5TOM HCHOAAT H3 COBPEMEHHbIX [EPEIOBRIX METOAOB RpOH3BOACTBA,
peanbHO MPpUMEHSEMBIX HA 3aBOAE, KOTOPHIA OVAET HSTOTOBINTL Hal-
HYIO MaUIHHY B fIAaHHDYEMOM KOAXYecTse.

- Tlpn KOHCTPYUPOBAHHH MAILHH HCXOASAT H3 NMPUHIKMOB TCXHOJO-
FHYECKOH M XKOHCTPYKTHBHOH [IPeeMCTBEHHOCTH.

TexHOM02UMECKAR  1LPLEMCMEEHHOCb OAR  paspabameeaesoll ma-
kbl 3aKaowaemes ¢ eoifope maxux demaael 4 cGOPOUHBLL eduR L,
KOMOPOLE Yoice NPUMEHARUCH 8 OPY2UX MQAUILHAX 1L MEXHOAORUA L3006
ACHUA KOMOPHIX (LAl NOJOGHOIX LA) YHCE 0CBOCHA MAUIUHOCIMPOUNELL-
notn npednpuamues. OHRE JOJIKHBL YAOBAETBOD A1b YCAOBHSAM THIIH3A-
UHH TeXHOJCTHUYECKKX MPOLECCoB, ofHoH H3 QopM KOTOpOH sB/IseTcs
rpynnoBas TexHoAords. Oprafu3duns Tex HOJIOrHIecKol cnyKOh Ha
MALIHHOCTPOUTEALHOM 3aBOAE, KOTOPHIM Oyder H3roTOBATL paspa-
DaTeBAEMYI0 MAWIHHY, ROJAKHA OblTb HA yPOBHE COBPEMEHHBIX Tpe-
Gopauuil.

Koncmpyrmusnaa npeescmoenROcme NPL KOHCMPYUPOSAHNLE K804

MOAUILHBL SAKANRGEMCA 8 HCNOABOBAHUL N PECLUCCMBIIGUL20 0NN A~
HIUAOCPOEHUA OQHH020 NPOPUAR (L CHENHLIX Ompaciet, 6o esedeHuy
6 paspadamowaeas’t 06pUSEY 8CE20 NOAE3HO20, HIMO ECMb 6 CHUPCTNEY IO
UUX KOHCMIPYKUUAX MOLUUUH,

Moyt xkaxpas copemedHas Malldua ABASETCH WTOrOM pafoThbl
KOHCTPYKTOPOB HECKOAbKHX IoKOdeHuH. Hawalbuvio mogeas Ma-
LI HBL TOCTETIEHHO COBEPIIENCTRY T, CHafKAIOT HOBBIMY YCTPOHCTBaM
0 MexaHK3MaMi, 0D0rallanT HOBBHIMH KOHCTPYKTHEEBIMH PEEHHAMH,
SBAAOMUMHCH IVIOAOM TEOPUYECKKX YCHIWE H H306peraTeqbHOCTH TI0-
CAEMYIONIMX TOKONEHHH KOHCTPYKTOpOB. HeKoTopeie KOHCTPYKTHB-
Hbie pemiednsa ¢ MOHBACHHCM 00Jee PAUHOHATBHLX pellenni, He-
CMOTPSI HA [IOABIEHHE [IOBHX TEXLHOJOIMUECKUX TIDHeMOB U Ha NOBLIe-

HUe 3KCDMAYATAITHOHHBIX T}')E‘@OBE)MH}‘:!, COXPanaOTLA RANTFEJBHOE BDEMA. -

KoHCTpyKTHEHAST NPEEMCTBEILIOCTD He OIPAHHYMBACT TBOPUCCKYIO
unxikatTHBy. PaspaboTka HOBOM MAlllHHb! DPEACTAB/ISET OTPOMHOE
noJie JesTeNILHOCTH IS KOHCTPYKTopoB., Paspaborke mamms, ipep-
Ha3HAUEHHULIX I ONpeleseH ol 0Tpac)H TP OMBIILIEHHOCTH, AOdMKHO
fnpejliuecTBoBaTh TIMATENbHOE H3YUEHHE 5TOH OTpACAU, BHUAMHKH ee
KO/IKUECTBEHHONO - M KAUECTBEHIOTO DASBHTHS, norpefHocTh B Jah-
HOfl XaTeropry MAIIHH W BCPOATHOCTH NOABJIEHHS HOBBIX TEeXHOJNOIH-
HeCKHX NpPOUECCOB M HOBBIX METOJOB TNpOH3BOACTBaA. Kowerpyxrop
NOJIKEH XOPOLIO 3HATH CHCHHQBKY 3TOH OTpacan U yCIOBKS KCILIya-
Tallhy MAallk4.

Cpefn npremoB, ofMeryawdx cloxayio padory KOHCTPYH[GBA-
HHS, BHAHOE MECTO 3aHHMAaeT MeTOoJd HHBe)Dcuu (obpamenne
hyuxuuil, Gopm v pacnonoxedus Jeraneil), B yaanax muorgza 6Ougaetr
BHPO/HBIM NIOMEHATH JETANM DOJAMH, HATpUMEp BERYUIYI ZeTanb
cAenaTe BelOMO, HANPaBISIIMYID — HAUPARIAEMOH, 0OXBATHIBAK-
LUIVIO ~— OXBATHIBAEMO, HENOLBWXHYI — noaBaxuofl. [lenecooB-
PA3HO MHOLJA MHBEPTHPOBATE (OPMBI GeTaNell, HaNpuMep HapyKHbH
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KOHYC SaMEHHTb BHYTDOHIHM, PRLITYKAYIO chepHUecKyle NOBEpX-
HOCTb — BOTHVTOR. Kamiwil pas mpH 3TOM KOHCTpYKIMS nprodpe-
TaeT HOBEie CBOTCTRA. /{eMo KOHCTPYKTOPA — B3BECHThL NIPEHMYINECTRA
¥ HEAOCTATKW HCXOJHOTO M WHBEPTHPOBAHHOIC BAPHAHTOB ¢ YUETOM
NPOYHOLTH, TEXHOJOMWUHOCTH, VIOOCTBA SKCIMIYATAUHN W BROPAThL
HAMAYYUIAN B3 HRX.

[locse soibopa CxemMbl # OCHOBILIX AOKA3aTeNefl MalMHL paspa-
GaThIBAIOT KOMIIOHOBKY, Ha OCHOBE KOTOPOH COCTABAAIOT TEXHHUECKHH
w palounii mpoeKTH.

KoMnounosanue 0OpYHO COCTOMT U3 ABYX 3TANOB: 3CKH3-
#oro u pafoderc. B 3cK#3HOH XOMNOHOBKE pa3palaTblBaloT OCHOBHVIO
cXeMy H OBV KOHCTPYKIHIC MAIHHB (HHOTAA HECKOABKO Bapua-
ToB). Ha ocHOBaHWHN aHanW3a 3CKW3HOH KOMIOHOBKH COCTABJSIOT pa-
Gouyio KOMIONOBKY, YTOUHSIONIYIO KOHCTPYKUHMIO MALIMHLL ¥ CIYHKA-
WY0 HCXOMNEM MaTepuanoM I8 JalbHefulero KOHCTPYHPOBAHHI.

[Tpu KOMIIOWOBALHHE BaXKHD YMETb BBI&AHTH TJIABHGE W3 BTOPO-
CTEMEHHOTG ¥ YCTAHOBHTE NMPABWIBHYI [OCAEAOBATENILHOCTE paspa-
GoTKH KoHCTpYKIK. [JaBHEIA Bonpoc — 370 BHI6OP pPallHOHAIbHAEIX
KUHEMATHLECKOR ¥ CHIOBOH CXeM, IpaBHALIEIX Pa3Mepon K (GopM je-
taned, onpeneserue Hanboaee nenecoobpasHoro B3aUMHOIO MX pac-
nomoxkenus. [Ipy KOMIOHOBKE Halo MATH OT ofLerc x JacTioMy,
a He naobopoT, BuiscHenue HoAPOOHOCTEH KOHCTPYKUEHM HA NAHHOM
pTane He TOALKo 0eCnone3Ho, Ho K Bpeddo, Tak Kak OTBIeKder BHHMA-
HHe KOHCTPYKTOPA OT OCHOBHBEIX 3a]au KOMIOHOBakHA ¥ cOuBasT
JHOTHYECKHH X0 pazpaloTKH KOHCTPYKIMY.

[Tp1 KOHCTDYHDOBAHUK MALIHHE HEOGXOAMMO CTPEMHTBCS K TOMY,
uto0Bl €€ MOMXKHO OBUIO NMPOCTO W OHICICO coGUpaTh, PEryAupoBaTh H
pasbupaTh, uTobel 00BeM PYYHBIX NPHIOHOWHBIX OMEpanii npu ee
cOopxe OB MUHHMALLHBIM.

Inst cBOpKH | PETYIUPOBKH JloszKeH OITh ofecreyer JIOCTYN KO
scen coSHpaeMBIM yanaMm ¥ aeTanaM. C Henbio yIoOCTBd PeryaEpoBKY
CTEAYET NpeaycMaTpHBaTh cpeicTsa (npucrocobnenna) Aus yora-
HOBK# H BRIBEPKH NOMOMKEHHH AeTanedl u Yalos.

Jnst pasbopki HeoOXOANMO NMPEAVCMATPHBATE BOSMOKEOCTEL CheMa
Jeragefl, MOCTABJEHHEIX Ha wWTH(T2X ¥ HANPABIAWINNX, 8 TaKxKe
Jetafedl CHCTEM CMa3Kd, HalpHMCeD MaclONpoBOAOB K JAp.; TAE 3TO
BOBMOMKHO, OCIa6I8TL NOCAKH Ha Bajdax; THAXKENLE JeTald MOHTH-
POBATh HA KOHHYECKHE MOBEP XHOCTH; MPeAycMaTpHBaTh AONOMHHTEN b
HLle OKHA B CTAHHHAX M KOPNycax, pe3sbOoBhlC OTEEPCTHA H T. 1.

YMeHLIIene yveaa PYYlEX NPHUIOHOUHBIX onepanuif HA CTaliHH
cOOPKHM MalIMHBl AOCTHraeTcsl OOOCHOBAHHBIM BHIGODOM  JIOMYCKOB
1 OpHMepenueM paldOHAILHEIX KOHCTPYKIHMH KOMIEHCHDYIOUIHX
yerpoficts, Ofber npuronouunix paboT B mponecce cOOPKM MalIHHEL
MOeT GBITh COKPAuIed UWCTe KOHCTPYKTUBUBIMY PEUICHASAMI, HAMPH-
MED YMEHLINGHHEM uucna ¥ TUVIOMARH TOJBepTaloluxca NPEIroHKEe
TOBeP XHOCTEH.

Haumennmufl nuxa cOOpKyE JocTHTacTest B TeX CAyYasx, KOrla
OpraHusoBana He3aBucHMas M TNapaaieabHas c0OPKA OTAENbHBIX
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COCTABHbLIX uacTel MalLHHB, KX OﬁKa'I‘Ka, NpoBEpPKa W ncjJauva Ha
C60DK}’ B COBEPLICHHO 3dKOHYEHHOM BHAE. 370 0CODEHHO BAMKHO Ipre
flonbmom ofibere BEIIIYCKA MAUIKWH. J_-L.TIH ITOTO H€O6X0,ELHMO YTOOH):
H3ACAHE HMEI0 YeTKoe JelleHde Ha COCTABHLIe YacTH. , -

. Bosmomi{ocm cOOPKH CAOMKHON MAaIMHLI H3 NMPedBapUTENBHO CO-
paHkelx COOPOYHBIX EIHHAIL ABAASTCA ONHHM H3 €€ BaUeHHnX

KOHCTPYKTHBEBIX TipenMyiect. Crernedb TeXHOJOTHYHOCTH COOpKM
HACASAHO REMOHCTPHPYETCH MPHHIMIMANBHON cxemofl cOcpKu Ma-
ITHHBL.

[MpuuununuadbHas cXxeMa cOOPpKH MaIiM bR
SIBJASAETCS TeXHHYECKHM JOKYMEHTOM, M3 KOTODOTC BHACH nopsr,um{"
He TONLKO cOOpKY MallMHEl, HO ¥ ee pasbopku. Ilocienuee 0COBEHHO
BAXKHO NpH aKcimvaranuu mamuH, [IpHHLHIRaNIBHAA cXema cBopKu
SHAYHTENLHO YIIPOnLaer pa3paboTKy mpouecca cOOPKH B BHOCHT onpe;
JIEEHHYK) CTPORHOCTE B €70 BHINGIHEHKE,

Tlo ofiHOMY Jidils CHOPOUHOMY UYepTexy ObBaeT JOBORLHO TPYLHO
npefcTaBuTh MOpAAoK cOopku W pasbopkH MamuHel. B sToM cayyae
cxema cGOPKH, OPTAHHYECKH cBHA3AnHAf €O COOPOUYHBIM uepTeﬁ(om‘
IONGIHAET | noscHAeT ero. BmecTe ¢ TeM npu IHOCTPOEHHR HpHH:
UHITHANBHOR CXeMBl COOPKH B COOTBETCTBHH €O COOPOUHBIM 4YepTe-
Eﬁ’g E?SBHapy’MHBaMTcn KOHCTPVKTHBHLIE HEYBHA3KH, 06}rcn0BnHBa}é--

O3MOKHOCTh  BBITION HEHH 2
fute Her g cOOpKH MJH Kpaike 3aTpyAHA-

B mammuoctpoenun cOOpKa pacuienserest o6bYEC Ha 00MYIO U 10+
Y3JI0BYIO. ITox ofureit noHkMawT cOOpKY NCABIX MallHH, NMOA MNOys3a0-
BOii — COOPKY MAIIMHBL H3 TIPEABAPHTENBHO COOpaHHBIX CcOOPOUHDIX
enunkl. Jdetans (cGopounas edHEnua), ¢ KOTOPOi HaunHaeTcd cfopxa
HaswlBaercd 0a3zoBoi, ~ ,

[MpuununuansHast cxeMa cOCPKH CTPOUTCS € NMPEMEHEHHEM YCNOB-
Horo rpaguyeckoro 0fo3HaYeHHs AIS JI0GOH COCTABHOR UHacTH Mi-
wiHsl, B rpadax sTtoro ofosuauenus YKA3HIBANTCH HAHMEHOBAZHHE
ofip3HayeHHe COCTABHON YaCTH W KOJAHUeCTBO COCTABHLIX WACTCH m{v:
nux Ha cBopky. o

§ 5. Bhewnee othopmaesHe MAIHA.

B nocsaennee Bpems pee Gosibliee 3HAYCHHe TDHOOPeTAOT TEXHU-
yecKas 3CTeTHKAa M XYHOKeCTBeHHOe KOHCTpyHpoBanue. Ecau BHyTpH
1leXa MHOrO ¢BeTa, BO3AVXa, ecJH SJCMEHTH MAIUWH M MALIWHBEL B 1€~
JOM HMENT HPONOPIHOHANbHEIE COOTHOUICHHS, TPHATHYR GQOpMY
;{(})ggewmy}omy}o OKpacky, TO Takas OBCTAHOBKA HE YTOMIIAET e-

4, COZLAET XOpolee i T
I p 1aCTpOeHKe, MOBLINAeT NPOH3BOLHTENb-

Hu}j{eﬁep-ﬁomrpymop ofiecrmeuyBaeT B3aUMOJEHCTBHE Y3/0B N
JeTaselt MAWMHBL, €€ BHCOKHE JKCIVATALHOHHBIE XaADAKTEDHCTHKH
H HaJleKHOCTh, MAKCHMANbHLI KosdduuuenT nosiesHoro JAefcTBHL
MHHHMANBHYI} MeTaTi0eMKOCTh H BLICOKHI ypOB2Hb TeXHOTOTHE-
HOCTH. XYIOMHHK-KOHCTPYKTOpD 3aDOTHTCA O S3pUTENBHON 1enoct-
HoeTH GopMbl H3IEAHA, 0 NPaBUALHOM BHIDAKEHHH B QopMe U3envd
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ero HasHAueHHd H cnocofa MoiL30BaHHS HM, 00 ofiecrieuedHy COPa3-
MEpHOCTH U3/IEIHI UeROBERY, 06 oTpameHwH B GopMe H3IRMHS IpH-
3HAKOB TOCTIOACTBYIOWEro B HACTOSIHH MOMEHT B dopnochpasora-
HUK H3LeqKBH BRaHHOI0 BHLA2 CTHIH.

TexHuteckaa ICMemusa — Mo HAYKaQ 0 3aROHAX XY BOSECEERHOE0
maopaecnac 6 06AACHLL MEXHUKL . Oua dopMupyeT TpedoBallii K BHewl-
HHM KAuecTBaM fPOMELITEHHON NPOAYKIHH (MalmHam, annaparam),
4 TaxiKe K o6CTaHOBKe, B KOTOPOH OHA IKCILIYATHPY CTCA HIH norpeh-
nsercst, TIpH 5TOM VUHTHIBAETCS] KAK SMOUMOLAILHOC BO3jelicTBHE
9TUX BHEIIHMX Ka4yecTB H3jelds H# 0BCTANOBKH HA UENOBEKA,
rak ¥ Becb KOMIJIeKC CBOHCTB, TIPUCYHMX 3THM TeXHYCCKHM
CpeACTBaM. ‘

X ydosicecmeeHHoe KOHCMPYUpOsarue, il Quaatin, — 3mo ocobbil
CURMES MAINEPUAALHOU 1 OYX08HOL KYABIMY DbL, CUHMES HAYKL, MEXHUKL
1 UCKYCCMBA, OCHOBARAbIL Ha Cheyupuieckos e0UHCIMGE QHAAUNUHECKOED
u 06pasnozo mbiiuaenid. XYLOMECTBEHHOE KOECTpYHpOBaHHEe KakK
HOBEI BHJ MPOMECCHOHAMbHON AefTeNbHOCTH BOSHUKIO B noHe HH-
;XeHepHOr0 TPOCKTHPOBAHUA B CBA3H C PAsBATHEM MaccOBOTO fIPOH3-
BOJCTBA M3JE/Hil, HEmoCPeACTBEHHO DpELHA3HAUEHHbIX JJi HCTIOMb-
30BAHMS UeJIOBEKOM, 3 TaK#e B CBA3M C OOIIUM [TOBLINIEHHEM [OTPE-
GHTEALCKHX TPEBOBAHKI K KATECTBY NPOMbBIINIEHHEIX v3Jedui.

Yeunust xyA0KHHKOB-KOHCTPYKTOPOB HATIPARJCHLL HA cozlanue
TAKKX NPOMBILLIEHHBIX H3AGTHH — Mallii, Hp HGOPOB, TPARCHIOP THBLX
CPEACTB H T. M., KOTOPBIE, OTIHYAACH BLICOKHMH JKCILTYATAILIORHbIMH
CBOMCTBAMH ~— TeXHHUECKHMH XapaxkTepHCTHRAME, yao6etBoM B 00-
pallieHiH, TEXHOJOMHHOCTSIO, PEMOHTONPHTOLHOCTBIO H T. II., obna-
Aany Gbl ¥ CTCTHUECKHMH AQCTOHHCTBAMY. Vnaue rosops, NpOMBII-
eHHbIE HAeTHS, NPOMEIIIHE XYI0HeCTBEHHO-KOHCTPYKTOPCKYIO po-
paBoTKy, AOMKHBL ObITh THOE3HbLIME H KPACHBBIMA.

{160  NOAEIHOCMIBIO 11 OMBUILAEHHELY usfeauil  nodpasyreeaemes
npesde 6cezo WX COUUAALHAT NOALIHOCIIb. DT 3HAUUT, UTO OHH JOMXKHLI
ofmerdath wenoseky TpyA. Ha pabore — 3TO MAUIMHBL H npubopHl,
KOTOpLIe OCBOGOMKARIOT YGTOREKA 0T TIKEIOTO pu3ndecKoro TPYAR,
BRIOOAHEHHA 0IHOOOPA3HBIX ¥ YTOMHTEALHSIX ounepaunui. :

KpacoTa MaliyHk —3T0 BLIp@MKEHKE B UEPBYIO Ouepelb
TexHHuecKej LenecoofpasHocTd, COOTBETCTBHE hOpPMLI  TEXHOJOTH-
yecKOMY LA3HAUEHMIO W YAOOCTBY obcaymusanna, SlenpocTh H
NpoCTOTa— TAKKE TpefoBaHUA COBPEMEHHOH TeXEHUeCcKOoH 3cre-
THKH. BMecTe ¢ TeM HA OCHOBE MCHXOMOTHIECKUX OIBITOB TEXHHUCCKAs
acTeTHKa (QOpMHpYeT Pl TpeboBanui pexoMeHrpalifl, BHNOMHEHNE

KOTOPBEIX KOHCTPYKTOPOM-MAITHHOCTPOUTELEM crocoficTBYeT o34~
1Hio Gonee coBpeMenHBIx Maimnu. Tak, Hanpumep, MaillHHA HJH CTa-
HOK, KOTOD&I& XODPOLIO OTBEUAIOT CBOEMY (1a3HaIEHIIO u oflecneunBaloT
BHICOKYI0 TPOH3BOAKTEABHOCTE fpA XOPOLIEM KauyecThe IPOAYKLHH,
HO TIpH 3TOM OPOH3BOAAT CHABUBIEL IIYM, YTOMIAMHA K YI'HETAKOIUH
paouero, He MOTYT ObITh BOCIPHHATL M KaK Kpacubwie, JaxKe B TOM
cayuae, eciu 11X OPMBL U BETOBOC PEIICHAE HyJlyT coBepilieHHo Ges-
YTIPEUHBIMH.
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BaxHbpiM dakTopoM B AeNe CO3AAHHS TFapMOHHTHOIO BHEIHEro
BHAAa MAIUHHbl ABJASTCH ONpefescuias NP OMOPUAOHAMD
HOCTb HECYIHX H HECOMB X KOHCTP VXKl Bee
DOMKHO ObITe B Mepy, uTOOBI [V1a3 NOACO3EATeIBHO UYBCTDOBAJ, 4TO
pasMephl, cooTHOWeNHS 0OLEMOB OTAEILHLIX YacTedl MALIMHBL TapMo-
HUUHL. N TeXHOMOTHUECKHX CTANAOHADHLIX MaIlMH KaK CTaTHye-
CKHX COODYMEHHH XapakTepHb! Gopmbl, DIH3KHE K NP EMOYIOALHBIM,
C MArK0 SaKpyTAEHHRIMH TpaHAMH XWTHX jderanefi. llnasnbie nepe-
X056l GOPMLL ONPABAKBAIOTCH B cooOparkelHsiMil TeXHONOIHH H3TOTOR-
JeEHa, MO3BOAAIT H30CHKATL HerenaTeAbHbIX KOHIeNTPAIHH Halps-
HeHUH, ¢nocobCTBYIOT SKOHOMUH MeTamnia, obecmeyusaioT Oesomac-
HOCTE PaboTEL.

KoMmnonys mauwmsbl, cTapawred yOpaTh [0 BO3MOMUOCTH pas-
JIHYHEIE Hapy:Kuble TpyOOIPOBOABI, MENKHE KOPOOKH, KDPHILIKY U ADY-
rHe JeTali, NOpTRUIME BHAIIKKE BHA, 8 TAKXKe 3aTp yAHIIOUIHE OKPACKY,
OTEENKY M ¥XOJ 3a MalIHHOH.

Opragn ynpaBJleHHT MamMMHONR JoAxin ObTh
Pacro/OKeHEl B VAODHEIX s oOcAyxKHEBauusa MecTax. HanfGonee
VIOOHAR 30HA UX PACHIOJIOKEHNS HA ypoBHe 0,6-—1,3 o oT nona, Yacto
Opraim! YIpasIeHlsA coCPeAoTAUNBAIOT Ha CIEHUATbHOM A TE (1TYABTE).
OpHaxo 4YpesMepHOe COCPEJOTOUSHHE BCEeX OpTanoE YIDABJEHUA
B OJHOM MECTE HEeKeJATEbIIO.

OKpackKka MalldHE JpeXRIe BCEro NPeclelyeT Mefh mnpef-
OXPaHUTL €& OT aTMOC(EePHBIX BAMSHHIE, KODPPO3HM, PAa3bELAIOIErD
JefCTEBMS ACPECCHBHREX Cped. BmecTe ¢ TeM oKpacka co3jaeT H ofiee
BNEUATNEHKE KAK O caMofl MaminHe, TaK H 0D HHTEDHEpE 11eXa B 1EJ0M.
Okpacka MaluHHEL He J0JIKHA ORITL 0AHOOOPA3HOH, XOTH MOMKET OLITh
H OJHOTOHHOH.

CoBpeMeHHple¢ MallMHB BCE Ualle OKPaliMBalOT B IBETOBLIE
Tolla cpejHei dYacTd CHeKkTpa (KeJdTO-3edeHHIH, CBeTNO-2eNeHkd,
HHOTAA TONYH0BATO-3e/eHBIH, CBETA0-KPEMOBEIT), HHOTAZ — B AJHOMH-
HHeBHIH MM Jake B OCJABIH M OTTEHSIOT OTACHBHLIE UACTH MAIUHHBI
HECKOJLKO GoJice SIDKMMM HAH Gosiee TeMdsIMU Touamu. IlpumensuoT
TaKKe UCPHVIO OKAHTOBKY. ABAPUNHEIC KHONKM, PYKOATKH BKJOUYe-
HUS 1 3Haki «CTomy OKpalllMBaloT B KpacHull nser. BrienaioT ocoboi
pacuBeTkof roJOBKd MacJeHOK, MaxXOBHUKM, Tabluilkt, CHEHABL,
HeGOARIIHE 3alHTHRE KOKVYXM U T, .

LiseT nosepxnocTefl, HaXORAMHUXCA B Tofe 3peHHs pafouero, He
JOJIKEed VTOMIATE ero rAa3 U He [0JMeH N03TeMy OHTh CHAHIIKOM
CBETJIBIM MM CHOHIMKOM sipkuM. Ha noBepxuoctn pabouell 30HEL He
J0/KHO HabJolaTecs Takyke M OJHKOB.

Oprafsl ynpapAcHUs MauIgHON AOJKELI OHTL BBUIEAECHBH B MOJE
spenns pabouero tak e ueTko, kak ¥ oOpafaTelBaeMas JeTalb HIH
nepepabaTeipaeMbllt npoAykT. Konedno, npex/ie Beero opraiel yupas-
nenps KN OBITh L@IecoofDasHo PACHOMNOMKEHE H UMETh DAlKo-
Hanbuyo hopmy. LiBeT Noaen 1aBath AUMIb LONOAHHTEAbILIA AKIEHT,
i ocoGeHII0 YeTKHA B TeX Cay4aax, KOrja JBa OflMHAKOBLIX 110 (opMe
u GIH3KO APYT OT JApyra pPacro/OMKeHIBIX OpraHa MCIOAb3YIOTCS AJs
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BO3/eHCTBHI, NMPOTHBOMONOKHABIX 0 CBOHM Pe3ynbTaTdM, HATPHMED
PYKOSITKH TYCKa H OCTaHOBA.

HeofxonuMo VYHTHIBaTh, YTO HE BCE LBeTa OLHHAKOBO XOPOLIO
pasaHuanTCA 10 BCEMY RO 3PEHHI. Jlyulile BCex B 3TOM OTHOLIEHHH
SKEJATHIH 1BCT,

Kpacuwil 1BeT NAOX0 PA3AKUACTCH Ba nepuden iy oA 3DeHU, HO
B ero neutpe fBAsgercs HapOosee AKTHBHBIM M SICHBIM, 0CoBeHHO
XOPOLUIO BHAHLIM Ha 3eIeHoM (oHe, TaK Kak senerhi OBeT COCTABANET
C KpACHBIM OU€Hb CHJBHLIA KOHTPACT. CuH#i HBET XOPOLIO PAas3dHuHM
KaK B IEHTpe, TAK U MO KPAasM [OJA 3PEeHHs, OH HacTo HCTMIONB3YETCHA
B KauecTse GoHA Aas GeJblX 3HAKOB U nsobpamenni.

Pafouas 30HAa MAIIMHE ACIKHA OHTL BLIAEICHA IBe-
TOM, KOTOPbIH MO CBO&MY TOHY ROJKEH BLITL cRETMCE cTanuuLl. JigeTanu
M3 CTAMH MJA IIOMHHHS XOPOLIO pasinuajTces Ha doue HeKEeBOro
UBeTa C KEeJTHIM OTTEHKOM, JATYHUbIE W MEJIHEIC — Ha CepoM HJIH
CHHeM (oHe.

Brifiop upera LIst OKpacKH PasJMIHOrO POAA TEXHOJOTHYECKOro
ofopyaoBarusa JAOJKEH NORUMHATLCSH oBIEeMY [IBETOBOMY PEILEHHUIO
1exa, TAK KaK B IPOTHBHOM CAYyuae HeJNb3sd GyzeT rapaHTHPOBATh
aCTETHUYCCKH TOMHONEHHCE HBETOBOE PEIIeHHe BCETro LEXa.

Juteparypa: (13, 22, 28, 37, 44, 521



TNABA VIl

HW30EPETATENLGTBO
W PEMTMCTPALMA
HOBbIX PA3PABOTOK

$ 1. WsobpetatenncTeo B GCCP

Cosjlatnue MaTepHaibHO-TeXHUUECKOH Gasbl KOMMyHHSMa Tpelbyer
HEeTpepLIBHOTO PA3BUTHA TEXHHUKH, TIOBHIMIEHHS [MOH3BOAUTEALHOCTH
TPYAa. MakcHManbHOE YCKOpenHe HayuHO-TEXHIECKOro IPOrpecea —
BaxkHefiasg obmeHapoadas safnava. OIHHM H3 OCHOBHBEIX (DaKTOPOB
VCTIEIIHOTO PEeHKs 3TOH 3a]aul SBISAeTCs IVIaHOMeDHOEe BHEJpenne
B HAPOAHOE XO3SHCTBO JNOCTHMWEHHH HAyKA M TEXHUKH.

B ocrope TexHuueckoro nporpecca 8 CCCP aexut MolHoe H300pe-
TaTeNbCKOE W PANHOHATH3ATOPCKOE LefleHANDABJeHHoe JIBHXKEeHne
l;l(;:;lBoOJ;bsomgHe BbI,Ra}OLLé:HXCH COBETCKHX OTKPEITHH M HBOﬁpET&HHf;

nno Coerckomy Co i
T e y Coio3y 3aHATb BEAYILHE HO3HIHY B MHPOBOK

B 1955 r. 6n1 co3pan KomuteT To jgeiaM u300peTeHHH B OTKPMTHN
npu Cosere Munucrpos CCCP. Ioctanosiennem CoBeta MitHHCTPOB
CCCP or 24 anpens 1959 r. Gunty ytBepkienn «klojomenne o6 OTKpH-
THAX, HSOOpETeHHsX H pPANMOHANH3ATOPCKHX NPEANOKEHHAXy H
«MHCTPYKIMA O BO3HAIPAKAEHHH 34 OTKPHITHSA, H300PETeHHsl M PaIKo-
HATH3ATOPCKHE MPeIIOKEHH Y,

[Tono:;kenuem 1959 r. ycTapaBAMBaMOCh TOALKO JB& BHJAA TeXHH-
yeCKHX TNpepioKeHHi, Ha KOTOPhHE pPAaclpocTpaHsiach NpaBoBad
0XpaHa, — H300PETeHH i PALHOHATH3ATOPCKHE NPeATOKEHHS. [Tosno-
JKEHMEeM BBEJEHBl OOIRPeHHS H JbfOTH.

Ykaszamu [lpesnnnyMos Bepxosrbix COBETOB COIO3HBIX pecnylunx
YCTaHOBJGHB IIOUETHLIC 3BAMHIA «3aC/yKEHHbIH H300peTaTeN, pecny6-
JUKH» M «3aciyieHHBl paldoHain3aTop pecnyOMuKH», KOTOPbHIE
IPHCBAUBAIOTCH € BPYUEHHEM COOTBETCTBYIOMIETO narpy;méro 3gaxa.

B 1974 r. serymuno B cuny Hopoe «Ilonoxenne 06 OTKPBITHHX
H300PETEHHAX H DAUHOKANH3ATOPCKUX TPERTOKEHUAXY, Bew pa6o1‘§’r
0 PasBHTHIO MACCOBOIO H300peTare/sCtBa M paunuoHanusannn Ko-
gtme'r MPOBOJUT NPH AKTHBHOM YuaCThH BeecolozHoro obiecTBa H30-
ng:‘;(;l:ﬁ.}ﬂi%%())p.aHHOHaJIHSETOPOB (BOVP) ® HayyHO-TeXHHUECKHX

Ha Komurter Bo3JaraeTcs oXpaHa rocyJapcTBeHHBIX WHTEPECcOB
B 06J1aCTH M30GpPETEHHH M OTKDBLITHH, B TOM YHCJIE 3Al1NTa MaTeHTHhIX
unrepecos CCCP 3a rpanuned.
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[Tpu KomuTeTe B Kauecrne KOHCYJIBLTATHBHOIO OpraHa MMeeTcs
PrcNepTHL COBET, KOTOPHIf IPOBOJHT FKCIEPTHSLL i AAET peroMeHa-
LM K BHEApEHHIo BakHeRmHX y3o6peTennit ¥ OTKPHITHHE, paccMOTpe-
HEE BOMPOCOB METOAHKH 3KCHERTHSEL NpaKTHKH U300peTaTenbeKoro
jea W BOTIPOCOB K3QOPETaTEMBCKOTO npasa.

Tlpu Komutere cO3AaH BeecotozHblil Haytmo-Hcc.rtenoga"renbcxuﬁ
WHCTATYT TOCYJApCTBEHHOM naTeHTHOH IKCHEPTHIE! (BHUUI'TE),
KOTOPLIt NpUHAMAET H PACCMATPUBAET safBKH Ha n3o0peTeHus, opra-
HESVET 110 HUM SKCHEPTH3Y Ha HOBH3WY. '

TTpu KomuTere HMEETCH TlenTpaTbHBIH HaleHO-HCCJIELl,OBaTEJleKHﬁ
yaeTHTYT [laTenTHOM pHpopManui | TEXHHIKO-3KOHOMUUECKHX HMCC/e-
poparit (HUHUTH) = r;ponsBonCTBeHHo-nonurpacpuqecme npex-
npuaTre (pupma) «[laTen, ¢ [OMOIIBIO KOTOPEX KOMUTET Oprafnusyet
MH(OPMAIIHIO B CTPAHE 06 OTEPHITHAX, OTEUECTBEHIBIX H300peTeHu X,
NpOMEILIEHABIX 06pasiax 1 ToBapiLX 3paKax, a Takxe oft HHOCTPaH-
HLIX TIATEHTAX B HeSX HPOKOr0 HCNOAL30BatNA HAYUHO-TeXHHUECKAX
foCTHeHHH B HAPOAHOM xozaficree CCCP; wusgaeT MH(PODMALHIO
0 BHELPEHUHBIX BaMpeRHX n3oBpeTeHnax, OMNHCAHHA paoGpeTenni,
wypiaisl, GwonnerTeny, cOOPHRKM W APYIYIO HATEHTHYIO nUTepaTypy
no BOMPOCAM H300peTaTenbersa; cHABKAET MHHUCTEPCTRA, BEAOMCTBE,
npeAnpHUATHS [0 HX 3anpocam NaTeHTHRIMH MaTepRajaMn ; Hapanry
¢ CO3AHMEM TEPPUTOPHANBHEIX [aTCHTHEIX dounonp obecreuupaerT
CO3NIAHNE OTPACTEBEIX MATEHTHDLIX douos; paspabarsiBaeT Hayuuble u
METOIUUECKHE OCHOBH H300peTaTebeTBa, pAIMOHANH3AUKI U TATEHT-
Ho#i undopManxH.

[pu Kowmurere cosfana BcecoiposHas MATeHTHO-TeXHHUCCKAS Bub-
nnotexa (BIITBE), matentiri doH KOTOPOit ITHPOKO HCTIONB3YEeTCH
/i TIPOBGAEHHs PKCIEPTHIE! HA HOBHIRY TIpeoaaraeMplx nzobpeTe-
anii. BITTB oprauuayet ofMeH naTenTHBIME MaTepuanamy ¢ ApYrEMH
cTpanaMu, TpHOGpeTaer OTMCAHNA HHOCTD AMHLIX 1ATEHTOB M KHOCTPAH-~
HOfi JMTEPATYPH MO U30GPETATeNhCTBY.

[lpu KomuTere CYIWECTBYIOT [leHTpanbHbe KYPChl TTOBLILCHH
KBaJKQUKATHY PYKOBOASIIHX H HHAKEHEP HO-TeX HTUECKUX pabOTHHKOB
[0 BOTIPOCAM IIATEHTOBAHHMA H HaoBpeTaTeNbCTBa.

B MuEHCTEpCTBAX, BEJOMCTBAX, ACTOAHETENBHEK KoMuTeTax Cope-
TOB [eNyTaToB TPYASHIHACH H KOOTIEPATHBHBIX NEHTpax, Ha MpeA-
MPHATHAX ¥ B OPraHH3alyAX CO3AAHE] oTHIeNsl KK Gropo 1o n3ofpeTa-
TENLCTBY H PaldoHATIH3 AN (BPW3e1) # maTeHTHRE ropo (rpynunLy.

§ 2. OcHoBHbIE Ompenenenua M NOHATHR

Omxpeimuem APUIHALMCH YCMaHOBACHUE HEUSBECNHbLY panee 06BeK-
MUBHO CYULECBYIOMUX saKoHoMepHocmelt, ceotcme U AgaeHull mame-
PUAALHOZ0 MUPA, BHOCALUL KOpertae UBMENERIA 6 YPOGERD nosHasuil.
OTKpLITHS COBEPIIATCHA B pPa3AMIHbIX oGnacTsx Haykd. Kaxpoe
OTKPHITHE PACIUpAET U yrayomaer nosHanne MaTepHaTbHOTO MHDPA.

JLnsg OTKPEITHST CUNTACTCA JBOCTATOUHBIM, €C/TH offHAp yIKEIHOE ABAE-
uye, CBOHCTBO 3IKCIEPHMEHTAIBIO IOITBEPIKAEHO. Y CTAHOBJIEHHE
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3AKOHOMEPHOH CBA3H MeXAy pavee OOHADYKEHHBIMH SBISHHSIMY,
CBOMCTBAMH H HAYYHOE 0ODICHEHHE HX MOZET COCTABHTL HOBOE OTKPLI-
THe. IIpeAMeTOM OTKPLITHA MOTYT GbITE HE TOJBKO ABJIEHHH, CYIIe-
CTBYIOLIIHE B IPHPOJE H Dallee He YCTAHORIELHEE, EO H TAKHE, KOTOPHIe
NCKYCCTBEHHO CO3AAI0TCA.

OTKDHITHA PETHCTPUPYIOTCH B ['OCKOMHTETE, a4 aBTOPAM OTKDPHITHI
BEIZAIOTCH JIHTIIOMEL,

HaobpementieM nPpUSHAEMCS MEXHUMECKOE penterue 3a0adt 8 An60id
0BAGCMU HAPOOHO2D XOSALCMBA, COUUAAPHO-KYABIMYPHOZG CMPOUMENL-
Cmea ual 00OPOHbL CIMPHBL, KOMOPOE S6ARCHICH HOBbM, 06Aadaem cyiye-
CMBEHHEIMY OMANYUIML U daem nosovcumervroill e,

Texnuueckan 3ajaua BO3HHKaeT B cepe NMPAaKTHYECKOH AeSTeMb-
HOCTH H 00ycJOBJIeHa onpeneneruoil oOIecTBeHHOH HOTPe6HOCTHIO,
YAOBJNETBOPEHHE KOTOPOH BO3MOXKHO JIHIIbL NYTEM NPHMEHEHHS BHOBD
CO3JIaHHBIX HJIK COOTBETCTBYIOMIHMX 06pa3soM H3MEeHeHHHIX ViKe CyIie-
CTBYIOIIMX CPELCTB TeXHHKHM: YyCcTPoHCTB, <mocofoB, BeLIECTE.
YeTpolcTBO— MalHHa, aNNAPaT, YCTAHOBKA, NpHG0p, MEXaHHaM,
nepefada, HHCTPYMEHT — XapaKTepHAYETCH MpPOCTPANCTREHHOCTRIO M
KOHCTDYKTHBHLIMH TpH3Hakamd. C 6 c o 6 -- aponece ofpaoTku
CHIPBSA, MATEPUANOB, U3TOTORJEHH S BELIECTBA — COCTOHT B YCTAHOB/IE-
HHH HOBOTO MOPSAKA, OUEPEJHOCTH NPHMEHEHHS ONpeleeHunx IeH-
CTBHE (IPHEMOB, OTepanuil), HeOOXOAUMBIX A JOCTHIKeHUS [OCTaB-
JeHHOH ‘nenn. B.em e cTB o — Kpacka, pacTBOp, CIMAB — Xapak-
TEPH3YETCS BCEMM BXOLSAIEMH B HETQ COCTABHBIME uacTAMH (Kak
HOBLIMM, TaX H pPaHEE HM3BECTHLIME) M HX KOAUUECTBEHHLIM COOTHO-
LICHHEM.

Hsis1 npuskanns npejlioKeHus H306peTelne Mo ofieMy npapuIy
ne Tpedyercs MpefBapHTeNbHOE OCYIICCTBACHHE 3TOrO H300peTenns
Ha MPARTHKE W JeTanpnias pa3paboTKa TeXHWYECKOH LOKYMEHTALHH,
HsobperenneM moxer GbIThb NMPH3HAHO TAKOE TEXHHUECKOE DEIIEHHE
3aaud, KOTOpOe SABAAETCS HOBEIM 00 CPABHEHHIO C AOCTHIHYTHIM
YPOBHEM TeXHVKH B MHPOBOM MacinTtale H obAanaer CymecTBeHHBIMU
OTAHUHAMH, €CJIM II0 CPAaBHEeHHIO C PeuleHHIMH, H3BECTHLIMH B HaYKe
W TeXHHKC HA MOMEHT DACCMOTDEeHMS H300peTeHHs, OHO XapakiepH-
3YETCsT HOBOH COBOKYNHOCTBEO IPH3HAKOB, JAIOIIHX TOJOKHATENbHLIH
apchexT.

HsBecTHpie np¥anaky XapakTepusyioT COBPEMEHHOE COCTOSHME
TeXHHKH. HoBple e TpU3HAKY B Jaurofl COBOKYIHOCTH WM BCS
COBOKYMHOCTL W3BECTHRIX MPH3HAKOB, HO B HOBOM coueraduu obecre-
UHBAKOT HAYUHC-TEXHHUeCKKH nporpece. OTIHYKMA TEXHHUECKOTO Delile-
HHS1 JOJKHBL OBITh CYNIECTBEHHBIMH, T. €. CITOCOOHBIMH 3aMETHO Bblje-
JATE JaHHCE penieHue CpedH paned MU3BECTHRIX. .HI/ILHQHI::I, HaanMep,
KAueCcTBa H300peTeHHs! HOBHE TEXHHMUECKHE MPEIIOMKEHHH, KOTOPHE
He NPEBLIUAIOT YPOBHA OOLMHOTO HHKEHEPHOTO NPOEKTHPOBAHMA,

IToA nOMOXKUTENBHHIM A(QQEKTOM NOHWMAETCA Ta KOHKpeTHAs
MOJIb32, KOTOPYIO NMPHHECET NPHMeHeHHe H300DeTe  A: pocT IpOH3BO-
JMTCABHOCTH TPYAR, YBeAHUEHKE BHXOAA NPOIAYKIHH, TMOBHINEHHE €8
kayecTBa — 1 T. A. [losmoxurensueii sdpekt JocTturaerca B psije
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CAYY3eE H IPH OTCYTCTBHHM SKOHOMHWH, HAMPHMED IDH YAYVUIeHUHA yC-
goBuf TpvAa. [lonomurensueiil 3¢GQekT HEKOTOPHX H306peTerui
HEoOXOAMMO OUEHUBATh B NEPCHEKTHBE.

BO3MOMKHEL CAVHaH, KOTAA OPeJTOREHNES, 0D/Ma/a1001ee CYIeCTREH-
HOY HOBMAHOH, He AaeT NOJOmHUTENbHOTO 3iddhexta unu ofecnedusact
MEHBUIHH MOA0XKHTeNbHBI 3(hpexT, ueM paHee H3BECTHBIE NpenIoxe-
uuA. Takoe npeijoKeHHe He NpH3HaeTca H300peTeHHEM.

Texuuueckoe pelieHxe 3afgaud, kKoTopoe ofiagaeT HOBH3HOM,
CYIIECTEEHHBIMA OTIHYMAMHE W AaeT MOJOKHTeABHEIA aQQekT, Hazhl-
BaeTci 0 x paHocmnoco0Hd s M HaoxpanocnocoSube perieHya
BHIAAOTCA ABTOPCKHE CBMIETENLCTBA HJAH TaTEHTEHL

Cpead uzobpeTeHWit pa3auyalT KOMOHMHALHOHHBC H
nepeHocHBe KoMOHHANWOHHBIMH HasBIBAIOTCH H300DETEHHS,
npeiacTaBAsiOmye cofol CoeMEeHHe HU3BECTHBIX TEXHHKE CPEACTB,
yCTpoHCTB, cIoco00B UM BEIECTB, BAIOWHAX B IPeIJ0KeHIOH COBOKYII-
HOCTH KauecTBeHHO HOBEIH adnpexT, [lepenochuivy gpasmores naobperte-
HH A, CYTh KOTOPBLIX COCTOUT B MPUMEHEHHH VK€ H3BeCTHLIX YCTPOHCTB,
croco00B MAH BEMIECTE IJA DCIICHHA TeXHUUecKoH sajadd B CO-
BepIIeHHO Apyrof oBMacTH ¢ 1edbly VIOBIETBODeHH: NoTpeGHOCTH
COBCEM MHOTI0 Xaparrepa.

Cpenyt usofpeTeHM# HEMHOTHE MPeACTABAAIOT coOOH KDYHHLIH
mar Bieper B 00RacTH TEXHHKH, H JHIIb OTASNbHLIE BLIIAIOLLEECH
naobpeTerls TPOUSBOAAT PEBOMIOLHK: B TeXHHKe (caMoter, pauuo,
TeneBuenle B T. A.). Te H306peTeHns, KOTOPLIM HE [PEAeCTBOBAIY
B MHpOBOH TeXHMKE TPOTOTHOEL, T. €. OJHOPOLHEIE H300peTeHHsd,
MMEHVIOTCH MHOHepc ki Mu. Kpynuemu npusnaoored Hzobpe-
TEHH#, OTKPHBAIIHE NEPCOEKTHBY AANLHEHUIEI0 YCKODPENHS PasBH-
TUS TeXHUKU WAM Aaromye ocofeHHO Oodsluyio skouomuwo. B Gods-
MHHCTBE CAYYAER H3ODPETEHUS ABJMIOTCA OTHOCHTENLHO Ha00MBUIHMH
JOCTHKEHHSIMHU (€CTh NPOTOTHIN, HO HeT alanora). Opnako B cBoeh
Macce M Medkue KH30DpeTeHHst CONCHCTBYIOT OBICTPOMY Da3BHTHIO
TEXHUKH,

Ocuoeryio Maccy usofpetennfi 8 CCCP cocTaBaswoT ey ke b -
Hee u3obpeTelus, T. € CO3NAHHHE Ha NPeANDHATHHEX
(opraHusawysix) B CBA3M C BLINOJHEHHEM CAYKEOHOTO 3ajlaHHsi.
HMmetoTest B BrAY W3ofpeTeHus, CHLA4HHBIE B [POIECCE BHIMOMICRESA
IWIAHDE ~ HAVUYHO-HCCAEBAOBATENBCKUX,  MPOSKTHO-KOHCTPYKTOPCKHX
pafioT, peaiHsalAM AHOR 110 HOBOH TeXHHKe, a TAKXKE MPH HCIoaHe-
HHX aBTOPOM IEPCOHANLHOIO NOPYUYCHHS CO CTOPOHEL OPraHHSAIMH.
Cnyxebubift xapakrep usobpereElA OJaTONPUATHO CKasbzaeTcd ula
YCKOpeHdH oQopMaeHds uso0pereHHil, HA TEMIIAX MX BHeApeHHd H
JaeT AOMOJMHUTENLHEIE [PEHMYINECTBd aBTOPAM.

B manreff ctpane ¢ KamRIBIM [0/L0M Bee GoJbIe BEITYCKAETCs DasHo-
ofipazublx wajeqanit. Kpacupsle uzgenud ofaazawT OoJXbUIOH CHAOH
SMONUOHANBHOTO BO3JNEHCTBUSA Ha YeaoBeka. Vaamuee GopMel MailluH,
NpHGOPOR OKA3EIBAIT BJAKAHEE HA QOPMHPOBAHHE BKYCOB UBJIOBEKA,
€ro 3CTeTHYECKHX B3rasfoB. TpeSoBaHMA K BHEWHEMY BHALY H3JeRHi
BCe BpeMs yeauduparorces. [IpuBaekaTensuas ofcTaloBKa, B KOTOPOR
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UEJIOBEK HAXGIHUTCH, KpaCHBLIC TIPDEAMETHI, €ro OKpyxKawuue, oKasn-
BalOT GOJbIIOE BJIWAHHE Ha €ro HacTpOeHHE W TPYAOCHOCOGHOCTD,
a 970 TOBEIIACT NPOU3BOAHTENLHOCTE €ro TPYAA.

VKaszaHHBIE BHIIE OBCTOATENBCTBA OBUIH VUTEHBI NMDH PEIUEHHH
Bonpocd 06 YCTaHOBIEHHH IIPAaBOBOMA 0Xpanb! NDOMBIUUICHHBIX H3AETHH
(o6pasuos), koropas seefieda B CCCP B 1965 r. Cosganue Buelune
KPACHBHIX HM3ISIHIl NPA3HAHO HACTOATEALHON MOTPeGHOCTBIO M Heol-
XOIHMOCTBIO. _

I poMbuReHHBLM 05PA3HOM HDUIHALMCA HOBOE U LPUEOOHOE K OCYUle-
CIMGACHULIO FLPOMBILLACHHBLM CHocoboMm peteHe sHetHezo suda usaeﬂu};,
68 KOmopos docmuegemcs CO2AQCOBARHOCIME MEXHUYECKUX 14 aCHemuue-
ckux kageems. TTon npOMBIIICHHBM 06pasoM NONMMAETCH KAK TP o -
MHIMJAEHHBH pPHCYHOK— IJOcKOe H300paKenHe, Tak H
nmonesHas MOJeJb— NMPeAMET B Tpex uaMepenusnx. fosesnan
MOOeAb—3M0 HOB0E KOHCMPYRMUEHOE MEeXHUMeCKOe peuteHue gopuet U
pacnoscHenus Hacmetl usdeaus, GuNOAHAWUY OnpedeseHHble mexuu-
weckue (ynkyuy, TpeGoBaHue HOBH3HBL JIOJE3HOH MOjaeqH OOBIUHO
hopMyEPYETCST aHATOrMYHO TaKoMy ke TpeGoBauuio, npelbaBise-
MOMY K H3006peTeHHIO. :

T'ocyAapcTBeHHEE, KOONEPaTHRHBIE B OOIECTBEHHbE NpelIPAATHS
¥ OPTragu3aliy 06g3aHb HA BBITYCKACMON HMH NROAYKIHH TOMEATH
ToBapHKI 3Hak, KOTOpHf JomKed GHTL COOTBETCTBYIOIUM OGpasoM
saperucrpuposad. Hapsaay ¢ TOBapHBIMH 3HAaKaMH B Halle# cTpawe,
gaunHas ¢ 1962 r., perucTpUpyIoTCea ¥ 3HaKH 06cayxuBasHg. OTIHdIHE
3HAKa COCTOHUT B TOM, UTC €T0 IPHMEHSIOT NPEeANDHATH H OPFaHNH3allHH
_ ceprr 00CTYKUBAHHA, KOTOPHE He TPOK3BOAAT NPOAYKIHH TPOU3BOA-
CTBeHHO-TEXHHUECKOr'0 HASHAUCHHSA H TOBADOB HAPOIHOTO HOTpEﬁJIE-
HHSI, a2 OKA3bIBAKT ONPEACTEHHOTO BHAA YCAYTH HACENEHHID, npennpus-
THAM, OpPrddHu3alHaM.

PEFHC’TpaLLHH TOBAPHBLIX 3HAKOB WMeeT HEIbKY NOBLIIEBWE OTBET-
CTBEHHOCTH TOCYJAapCTBEHHBIX, KOONEpaTHBHBIX H O6HL€CTB€HHI:IX
NpeliIpHATHA H OPraHu3alyil 3@ Ka4yecTBO BHIYCKAeMOH HMHA TIPOAYK-
LHH IPOH3IBOACTBEHHO-TeX HEYECKOTO HagHAUEHN S H TOBAPOB HAapPOJIHOFO
notpedaennsd. [Ipu cBoeBpeMEHHOM pa3Hoo0pasHH NPOMBIUTEHHBIX
H3JeJ Ul TOBAPHEIN 3EAK TIPH3BAH MOMOYL MOKYIETEJII0 BHOPATL H3AC-
JU% TOro TPENNPUITHS, KOTOPOe H3BECTHO €My T0 TOBApHOMY 3HAKY
KaK BhRIYCKAKUee HpOII,YK]_LHK) BRCOKOTO KauecTeBa. Bemuxa poJake
TOBAPHBIX 3HAKOB H NMPH OCYIIECTBACHUH KCIODTHBIX onepaumﬁ.

TosapHvill 3HAK (BHAK OGCAYICUBAHIUL) — JINO 30PLSUCIMPUPOBUHHOE
8 YCMAHOBACHHOM nOpAOKe opuaunasbroe 0603HQueHUe, CAYHCALiee
fa8 omauuns mosapog (ycayeu) 00noa0 npednpusmus om 00HOPOOH020
mosapa (yeayeu) dpyeoeo npednpuamus. Ha ToBapHeii sHak [ockoMuTeT
BHIIACT CBHIAETEALCTBO,

§ 3. AsTopcxoe ceWpeTenseTes w natedt 8 COGP

Flo cBoeMy BHGOPY aBTOp H30OpeTeHHs MOKET MOTpeGoBaTh JMHOO
NpH3HAHHSA TOJABKO CBOGTO aBTOPCTBa, MUG0 NPU3HAHHA 38 HUM aBTOP-
CTBA M HAPSAY C STHM NIPeACTaBNeHHA eMy HCKAIOUHTENLHOTO Tpapa Ha
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usobpereHune. B nepBoM ciyuae Ha H3o6peTeHue BhigaeTcs aBTOPCKOE
CBHAETEABCTBO, BO BTOPOM CJIYYHAe — NATENT.

Asmopckoe  ceudemenvcmeo ecmv  doxymenm, ydocmosepiougul
NPpUSHAHE NpedioKenus usobpemenuem, asmopcmeo, npuopumen
UB00pemeRILA, 3AKPEnATIOUULL 30 GBMOPOM NPABE U AB2OMBL, RHEDYCHON~
pernbe 3aKOH00amerbemeoM, U Hadeasowd 2ocydapcmeo npasasu
MOHONOALHO20 UCROAGIOBARUR 1 PACROPAICEHUR UB0BPemenue.

Ilamenm — dokymenm, ydocmosepiougni npUsHarue npedocenUs
usobpemenues, npuopumem Uu306pemenus, GBMOPCITBO Ha uzofipe-
MeHe U UCKAQUUMEALHOE NPaso namenmoobaadamers Ha usobpe-
mertie.

[Tpyu BBIAYe aBTOPCKOTO CBHAETENRCTBA [PABO HA U30GpETeHHEe
npuobperaer COBETCKO® rOCY/IAPCTBO: OHO MOKET HCIIOAL30BaTh €ro M
pacnopsKaThCd MM IO CBOEMY YCMOTpEHMIO (IepefaTh 2P YToi CTpaHe,
BATEHTORATD 33 IDaKuNed @ T. 1.). M3obperenus, Ha KOTOpLEe BEAAKE
aBTOPCKHE CBHAETEJLCTBE, BIPABE HCNOMNB30BATH FOCYAApCTBEHHBIE
NPeRNPHATHA ¥ OpraHu3auky Ge3 paspeledust CO CTOPOHK ABTOPA H
3afgBUTENA (opratusanuy).

IlaTedT mpefocTaBasieT HCKJIOUHTEALHOE TIPABO H30GPETATEI0
HJIM €ro NpaBolpHeMHEKY HA HCIOAL3OBaHke u306peTedus. OGaana-
TeJb (BNafiesell) naTenTa caM PeraeT Bonpoc O TOM, 4TO ¢ HUM JeNaTh:
HCIIO/Ib30BATh €IG CAMOMY HJTH MPOAATs ero. BEILAeTCs MaTeHT CPOKOM
Ha 14 ;er. Yeoiosuem coxpaHenus sBjiferTcss YIJlaTa NaTeHTHOH
nowtiEs. B CCCP natenTs! na H3o6peTeHre NPeRMYUIECTBEHHO HCTIpa-
WHBAIOT HHOCTPAHIL ¥ (HPMBl KallHTAIHCTHYECKUX CTpail.

CBoeBpeMeHHOe 0QOPMACHHE 345BOK Ha BCE H306peTeHHs] Heol-
XOJIAMO HE TOMLKO B HHTEpeCcax aBTopOB, HO H TOCYAAPCTBE, HOCKOALKY
B 3TOM cityuae H3o0peTeHne MoxeT ObITh UCIIOIB30BAHO Gosiee IIHPOKO
H ¢ OoJpiredl BEICOAOH BHYTPH CTPANBl M PEANHIOBAHO 34 CpaHHuei:,
Bee nOBHE, ODMIMHANbLHEE TCXHUYECKHE PEICHHS, BEINOMHEHHEE Ha
ypoBHe H300perenui, AOKHBL OHITh CBOEBPEMENHO BLIABJAEHL H
opopMITeHBl 3a9BKaMH Ha BBIIAYY ABTOPCKHX CBH/IETENLCTE.

3asBKa Ha BRHJAAYy 4aBTODPCKOTLO CBHJE-
Te€ApCTBa nogaerca B KoMurer no gexaM usoGpetenuit ¥ OTKpbl-
Thit npn Cosete Mianctpos CCCP camuM asTopoM HJIH NpeAIpURTHEM
{opranusanuefi), xoraa Ha3o0peTenne cosaHO B CBSISH C BLIOJHEHHEM
cayxefnoro sapanud. IToflava 3a4BOK OT UMEHU OpTAHU3AMAE ¢ VKa-
3aHUEM JEHCTBHTENBHEIX ABTOPOB H306peTeHAl, C/le/IaHHbIX B npoﬁecce
BBITTOJIHEHHA IJ1aHa HAYYHO-HCCAEOBATE/LCKHX DPAbOT MAH CayKed-
HBIX 33AaHHui, ABASETCH OTIHYATENLHON 4yepToH COLHATHCTHYECKOro
Xapakrepa naoOperaTenbcTBa, Takue 3aaBKH COCTABIAAT cefyac
Gonee 70% or ofiuero ux yxcaa. He HekmowaeTesl BOSMOKHOCTS IOAAYH
3afBKH Ha H300peTeHHe, CO3AAHHOE B CBH3M C BLINOJHCHHEM CJIY3KeH-
HOro 3afanws, HENOCPEACTBEHHO CAMHM ABTOPOM,

3asBKa Ha H306peTeHde AOJKHA OHLITh COCTABIEHA B CTPOTOM
CooTBeTCTBUH ¢ TpefosanusaMu [Toaoxenns o6 OTKPLITHAX, H3odpeTe-

HAAX H PAaIHOHANU3ATOPCKUX NPEAJNOKERUAX H YXKa3aHHAMK N0 CO-

CTaBNeHHIO 3a8ABKH Ha uzobperenye,
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3afBKa, KK NPaBKIo, AOAKHA OTHOCUTRCS K OAHOMY #ao0peTermio.
Honyckaercs ofbeHHeHHE B OJHOH 3aABKe ABYX WIH OoJee uzobpere-
HHA, OTHOCAIIMXCS K PA3HBIM OOBEKTAM (YCTPOICTRBO, CIOCOD, Bele-
CTBO), €CJIH OHY CJYIKAT eIHHOI NeIH K MOTYT OLITh MPHMEHEHL! JIHIIb
COBMECTHO. 3adBXKa JOJMKHA COEEPKATH 3asgBMeHHME O BLIAAYE ABTOD-
CKOTO CBHJETENBCTBA WK NIATEHTA, OMHCAHHE H30OPETEHHS, a TaKKe
YEepPTEKH H APYLHe HOKYMEHTH, €CJIH OHE HeoOXOAHMEL,

§ 4. Nateur sa pyGexom

TTatenT 3a pyGemoM 3aKPeIfeT 33 €70 BAAAS/HDIEM UCKA YT b-
HOe NpaBo Ha HCMONL30BAHHE 3TOr0 H300pETeHUHA B MPOH3BOICTBE
NPOMBIIIEHHOR IPOAYKLHK, HAa NPHMEHEEHE ero Kak cmocoba, Tex-
HOJIOTHUECKOTO [pOUecca, BeecTBa; HA IPOJaRy Kak YCTpPoicTBa,
BeUlecTBA; HAKOHCL, Ha HPoJdxy CAMOre NATeHTa WAH HAa OTKa3d oT
Hero.

YCTaHOBAeHKe MOHOTIOABUOTO TIPaBa Ha H306peTeHUue IPH KaluTa-
JICTHYECKOM CTPOE sIBAsAeTCs JKOHOMHIeCKON HeoOX0oAuMoCTbio. C mo-
MOILBIO ITATEHTOB KAMUTALHCTHYECKHE [PeAApHATHS 3aKDPerisT
nzobperenus 3a cofol, YTO J4eT WM 3HATNTETLHBIE BRITOALI U IIPeHMY-
NieCTha. 3a4acTylo B CBOMKX HNTEDECAX KOMMAHWH KIAAyT NATEHTH Ha
BayKHble H300DeTEeHHs «TOJ CYKHO» W TeM CaMbiM TODMO3AT pa3BATHE
TeXHHKH. DT0 OpiBaerT 00pMHO B TeX CAydYasy, KOIJd MOHOTOJLHOE
NOJ0KEHNHe KOMIAHRAH B NPOMBIIIEHHOCTH M03BOJAET U fe3 BHEAPeHH A
ITHX M300peTeHHii W3BJIEKATL CBEPXNPHOLIIL.

BypyasHoe naTeHTHOE IIpaB0O, HAMNpaBJAEHHOE IpexkJe BCero Ha
3alldTy HHTEpecoB NpenpHHuMarTesel, a ne uzobperatesnet, y3axoHu-
BAeT NPHCBOEHHE KANUTATHCTAMH PE3VABTATOR TEXHHUECKOIo TBOP-
eCTBA JAHIL HAEMHOTO TPYAa. DTO NDPOHCXOAUT B OCHOBHOM TIPH MOMOIIH
«cTyMeOHBIX  H300peTeHHHy, KOTODBIMA CUHTAIOTCH  W3o0peTeHusd,
chenanuLie «B CBA3H ¢ padoroity Ha npeanpusatuu. [loHaTHe «B cBA3N
¢ paBoTofi» TPAKTYETCS IKPOKO: TOJH «CAYKeOHLIMH» DasyMewTesd
u300peTeHn s, CO3AAHHRE PAGOTHHKAMU B Pe3YAbTATE BHITONHEHIA HMA
CBOMX 0fa3aHHOCTe!l MM Ke HA OCHOBE HAKOMNEHHOTO NPEANDHATHEM
onuiTa. BosearpamAcHue aBTopa B GONBIIMHCTBC CRAYUAEB BCRLENO
3aBHCHT OT YCMOTPCHUSH IpeinpuHHMATEN .

ITpapa ua wsoldpetenng, ohopMiICHHRIE TATEHTAMH, OOKUIHO TIPHHHTO
HA3BIBATE MPOMAILIEHEEIMH, 4 caM NaTedT NPOMBMIIeHHoH cofcTBeH-
HGCeThio, TepMuH «MPOMBIIUIEHERIH» YKA3LIBAET HA OONACTh NpUMeHe-
HitA uzobpeTernd. C cOOCTBEHHOCTBIO TATEHT CONMIKAIOT: NPHIIAAIErKa-
Hice NaTenToBAafelblly, KAK H coOCTBeHHHKY, MPaB0 pacnopaxeHns
NaTeyTOM, HalHIHe V naTeHTa, Kak U y AKboro Topapa, MeHoBOH CTOH-
MOCTH; 3AIIMTA ero, KaK M BCAKOrO HMYIIecTEa cobcTBelHHKd, OT
NOCATaTeILCTBA CO CTOPOHBL TPETBHUX JIHIL. ¥ Ka3aHHbIE UePThi I14TEHTa
NPpHAAKRT ApaBy MaTeHTOBAAASILUA HCKAUUTRIBHEIH, MORONOMLHBIH
XapaKrep, HO B OTJIHUYHE OT npaBa coOCTBEHHOCTH MpaBo NaTeHTOBRIE-
Jenblla orpaHMuyeHo Bo Bpemend. [laTeHT mnpepcTaBageT MDATEHTO-
B/IaJIeNBIY HCKIIOUHTEBHOS IPABO TOJIBKO Ha TEPPHTOPUK TOH CTp&HEL,
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T OH BhifaH, 3a npeflenamMu e U300peTeHUe YKE He NOMbIYETeH
naTeHTHOH zamurtodl (oxpanoit). Ytobn ofecneuuTs ee, HeoGXoMuMO
noAaTh 3a9BKY U TIOAYYHTL IATEHT H B TOM HHOCTPAHHOM [OCY1apCTRE,
HA TePPHTOPHH KOTOPOTO Ba)KHO OfeCleunTh 0XPary JaHECro u3obpe-
TEHH .

OCHOBHBLIM MIPY3HAKOM H306PETeHHA 0 NPaBy OYyDHKYa3HubiX CTpaH
ABJAETCS €ro HO B M 3 H a4, B KawecTBe JONGAHUTEALHOTO NPH3HAKA
3aUACTYI0 VKA3LIBAGTCH HA BO3MOKHOCTh €10 TIPOMBIIIAEHHOTO WO Ib-
soBauus ([IIBenus, Wranna, Hopeerna, ®PI’). Mnoraa vapagy ¢ Ho-
BU3HOH H300peTeHHda NpusHaeTes ero moJgdesHoctb (CHIA,
Kanapga, Hugepaamper}. Jlo mogaud 2a8BKY CYLIHOCTE TPEeALOaATAe-
MOTO H30OpEeTeHHA He A0JHA PadTiamaTecs {DyOauKanns, OTKPEToeS
nmpuMeHeHe, JAeMOHCTpalus Ha BRICTABKE).

B kanurasucTHUecKHX cTpanax AeHCTBYIOT EBE CHCTEMb BBIIAYY
naTenTa: IBoYHad H HCCHeAoBaTenbcKas (nmposepounas). [lpysiBo u -
HOofl cucrtTeMe 3afgBka IOJXKHA OTBEUATh TOJibXC (POPMAaabLHBIM
TpeboBaHHAM (COCTABIEHUE RO OnNpelencHHON dopme, NpPHIGIKEHHE
AOKYMEHTOB B YCTAHOBJEHHOM KOJNHUECTBE YK3EMNASDPOB, TNCAINCH),
a OOBEKT 3aABKH HE JOMEEH OTHOCHTECH K 0OBEKTAM, KOTOpPHIE HETb3s
MATeHTOBATH. HOBH3HA 3a8BKH naTeHTEBRIM VYDeKICHHEM He Hecae-
AVeTes, PABHO KaK H BONPOC O TOM, [PABUILHO J{ COCTABASHLI OIHCA-
HHe ¥ (opmyaa usoDpeteHud, Touwbl Ju uepTexu u T. A, Hosuzna
3asBACHHOrO H300peTelHs NPEANGAATAeTCs, NOCKOJABKY Haluuyue ee
ofsA3aTenslio,

IlpeumymiecTso ABOUHOH CHCTEMBI COCTOHT B TOM, HTC 3asBUTENb
CPaBMATENBHO OBICTPO TMOAYYAST MaTeHT. S{Bounad cucTeMa MPHHUATA
BO MHOIHX XalHTANTACTHUYECKHX CTpaHaX, B 4YacTHOCTH B Benbrnu,
Wtaaun, Tpeunn; ora TpeiycMaTpUBaeTCsl Taxke B DPAAE CTpaH
Adpury u Asun.

Hececaepnopatenbckasd CHCTEMA XapakTepudyercs
TeM, UTO 34BKA NOABEPTacTCA HCCAEROBAHHIO, TPOBERKE B LLIAX
BLIACHEHHS] HAMHUWs V NPCANONAraeMOTO H306PeTeHUsT HOBH3HBL H
APYIuX NpH3HAKOB. JTo Tpebyer yCTAaHORJACHHMA OTJIHYHS NpenMera
345BKH OT H3BECTHOrO B HaHHON obGAacTW TexHHKH. Takas cuerema
npuHata B BeaukoGputanuw, CIHA, Isenwu, Bpasunnu, Mapuw,
SImornu # apyrux crTpasax. [IpoBepouyHas cHCTeMa IO3BOJISET OCEE-
JOMATB 3aMBUTEMNS, B UeM MMEKHO COCTOWT €0 HacOpDeTeHHe, KaKoBbl
€ro COACpKaune M TpAHRUSL uenoab3osanns. OTKas BLAATh NATRUT 10
MOTHBY OTCYTCTBHA HOBH3HBL OOLIUHO H30ABJSET 3aiBUTEAA OT HeoD-
XOTMMOCTH MPOM3BOAHTL Aaibiefilzye HampacHsle 3aTpathl. [IATEHTH
CTPal C MPOBRPOUHCH CHCTEMOU NOMB3YyiOTCA OonbuinM A0DBEpHEM
B JJICBEIX KPVrax, UyeM MaTeuTH CTPaH ¢ FBOUHOH CUCTEMOH.

Cpoxu meficTBHs naTeHTa Kogebaarcs ot 14 go 20 ner, Hanmpumep,
B Mranmp naTeHT selfaercst Ha 15, B BedukoOpuTakmn — Ha 16,
B CIHA — Ea 17 w o Ppanuun — Ha 20 jger. B oTASIBHEIX CTPaHAX
B npefesax ofmero cpoxa AefiCTBHA [aTeHTa MOKHO OpaTh NATEHT HA
MeHbuIni cpok — 5, 10, 15 ger (Mpan, Typuus). [TaTeHTHbe 32KOHBI
HEKOTOPLIX CTPAH NPEAYCMATPHBAIOT BOSMOMHOCTL IPOAJNEHHMA CpoKa
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ACHCTBHA NaTesTa, HalphMep B BenukoOGpHTAHHH CPOK MOMKHO Ipo-
LINTL Ha 5 uau 10 ger.

[Ipy mojgaye 3asBKHM B KANHTAJHCTHUECKHX CTpaHax B3HMaercH
nounHa. B psne crpay ycTaHOBAeHA TakiKe NOLLTHHA 32 MyGI4Ka-
muo o Beigaue natenta (PPT), sa nybuuxkanuk) W BhgAuy TaTeHTa
(BenukoOpurtanua, Mranus). BricokHe pasMephl MaTeHTHOH HOLUTHHEI
JeJaioT 3TH PACXOAbl OOpeMEHHTEMBHEIME AN H3oGperaTteneii.

IMpumenenue uyxoro uzoGpeTeHHs B NPOMBILJICHHOCTH, TOPILOBIe
WM B UHHX OONlecTBeHHbIX cdepax CUHTAeTCH HapyLIeHHEM TNpaga
nateurorgafensna. Taxoe HapymeHue sieuer 3a co0OH B3nlCKaHue
YORITKOR B 103y NATEHTORNANENAbLA wiad wTpada aubo TOTO H
Apyroro. Ps OaTeHTHHX 34KOHOB 3a YMBIUIIJIGHHOE HAapYIIEHHE
nateHTa NMpelyCMATPUBAET TIOPEMHOZ 3aK/IIYeHHe BHHOBHOTO.

PeanbHO 3allNTa MATEHTHHIX HPAB JOCTYIHA IJIABHBEM 06Da3oM
KOMEANHAM, HMEIOIHM JIDCTATOYHEE CPEICTBA, 4TOOH BO3OYKIATH
zoporocrosuue cyrefuare npoueccel. Haofperarenio-oidHouke WM
MEJKOMY NDEeANPHHHMATEN BECTH HX He [OA CHay, ecau jaxe dop-
MaJIbHO HPABO HA €ro CTOpOHE.

§ 5. NarenTaBanHe coBATCKHX paspaloToxk sa rpauduei

34 nocseaHHe oAbl 3HAUHTENBHG PACHIMPHIICE SKOHOMHUYECKHE
HayuHo-Texnryeckre cBa3n CCCP co MEOTHMHU CTpaHaMH MHpA. YBedH-
YHJICH SKCIOPT MAlTHH U ofopyAoBaHUA, pacHIpidiacsd o0beM TexXHH-
YeCKOH TOMOLULH Da3BMBAIOIMIAMCA CTpaHAM, OOMEH HayUYHO-TEXHH-
vyeckoil HHGopMaluell. B pajge crpaH Bejercd CTPOHTENLCTBO Tpel-
NMpUATHA Ha OCHOBE COBETCKOH JOKVMEHTAIMH W IPH TeXHHUECKOM
cojeicteuu CCCP. 3xenopr Mallug u oSopyfobanns B ofuiem ofbeme
COBETCKOrO 3KCTIOPTA BCe Bpems BO3pacraer. B yuchke fokynartese
Hanlell npomelilienHof ApoAyKuuy Muorke dupmsl Bermxobpuranuy,
®panunu, $PI u ApyTHX rocyAapcTs ¢ BHICOKUM YPOBHEM TEXHHKH.
B ¢3¢ 3THM GoJbllce 3HAueHne NpuobpeTaer 11papoBas 3alliTa
COBETCKHX paspalorok He TOABKO BHYTPH CTPAHB, HO H 34 FpaHHUEH.

[IpaBoBas oXpaHa COBETCKHX Pa3paboTOK 34 TpaHUUEH
Mozker ORITh ofeclieueHa TOABKO NyTeM X [aTeHToBaHKs, Ecnn Ha HUX
e OYAYT ROJAYUeHBI IMAaTeHTh, H300pereHHsl MOTYT 6Ge3BO3Me3AHO
HCTIO/IB30BATLCH, 4 HBOMJA JaMKe H NATeHTOBATHCH HA UMA MHOCTPAH-
HOH (HPMBL, YTO BEAET K MOTEPEe COBETCKOTO NPHOPHTETA B AaHHOH
ctpane, CosgaBaeMasn Ha COBETCKHX MPEeANPHATHAX TEXHHKA JOJIKHA
OBITE HA ypOBHE MHDPOBOH TeXHHKH. [TamenmocnocoOHOCe Matulit,
gepesamos, KOHCMpyKuud, cnocofos 03HaQent, MO0 OHU SABATIOMER
H30OpereRus Ml 1 Moym Dbl SAWIUEHHL RAMERMAMIL 6 Cmparax,
Kyda ux npednoAqzaemca ROCHAgUMD.

[naBHpiME  LesdsMH  IaTEHTOBAHUS COBETCKUX paszpaborox 32
rpaHHLeH sBJsioTeH ofecnieyeHue HX OXpaHbl, saKpelIeHHEe PLINKOB
cOBITa 38 H{HMH M NPOJAXKA HHOCTPAHHLIM (GHPMAM NPABa HA HX UCTIONb:
sopanie. [lesblo naTeHTOBAHU SIBJASRTCA TAKIKe 3aLHTa H300peTeHHH,
HCIOAB3YeMBIX B HM3AEAHAX, BHCTABASEMBIX Hd MexAyHapolubix
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BBICTABKAX H ApMapkaxX. JeMoHcTpanns (oKas) B psijie Cayuaes MoxKer
NOMelNaTh TATENTOBaBHKIO, NOCKOJLKY H300pETeHHE TEPAET HOBU3HY.
CoBerckue u300PETEHHST B OTA/ALHLIX CAYYARX MOTYT NATEHTOBATLCH
He TOMLKO C UENblo ofecliedeHus! HeMOCPeJCTBEHHBIX IKOHOMHUYECKHX
HHTEDECOB, a Tairke VI 3alMTBl NpHOpHTETa Hallel HaydHO-TEXHH-
yeCKOIl MEICJH B PelUeHHM BaXHBIX TeXHHUYecKHX npobmeM. Perucrpa-
Husl 38 TpaHuneH COBETCKHX TIPOMBIILIEHHETX OGpPAa3sloB OCYLIECTBAL-
eTcH B TeX e UeNAX, 4TO H JATeHTOBzHMe H300peTeHHH.

OrGop wu300peTEHUR, KOTOphe HEOHXOMHMO 3allaTeHTOBATL 3a
rpannUel, XOAMHLI NpPeMAe BCero BecTH paspaCoTUHKH HA camblX
nepBOHAYATBHMX cTaansaX. [laTenTHole nopgpaspesnenus NpeanpuATHH
M OpraHM3aiuéd rakike OTOHPAIOT KOHCTPYKTOPCKUE M APYTHE pas-
paloTkH, BRINOAHEHBE B JAHHOM YUDEKACHHH, MK TNATEHTOBAHHMA HX
3a rpaHHleli, NMOXTOTABAMBAOT HeoOXOZUMBIE MaTepHAMkl H IOCHE
COTJIACORAHMS WX C BblllecTosidlefl opraHnaaldefl (MHHHCTEPCTBOM,
BelOMCTBOM, Axajemuel Hayk) Hampasasior B KomHTeT no jenam
u3ofpererndl 1 oTKpBITHA. Or6upars usoGpereHusa (paspaboTku) sl
NAaTEeHTOBAHHA 32 TPaHHIeN HAKO OYeHBb TUIATEJNBHO, TAK KaK IOAaua
3a51BKM, HOJyYeHHE H COXpaHEHHEe B CHJe NaTeHTa B OXHOH CTpaHe
06X0AATCS MOCTATOYHO Xoporo. JIis [aTeHTOBAHHS, K&K [PABHIG,
IpeCTABAAIOTCA Te pa3paboTk, O KOTOpeIX saspiaenc B Komwuter
HA NpejIMET MOoJY4eHH: aBTopcKoro cBujeresberea CCCP. Ilaventosa-
HHE COBETCKHX H30DpPeTenHil 32 TPaHHUEH NPOU3IBOIHTECA TOJNLKO
C paspelleHds rocyAapcrsa (paspelllUTenLHOE [1paBo).

Odopmienne MaTepHaNoB A7 JNAaTeHTOBAHMA 3a TpaHMIleH 1po-
ECXOANT [0 1ipaBHJIaM, JEHCTBYIOIIMM B CTpaHe, B xoTopoii npejnoaa-
raercs OJYIUTE NaTeHT. B kaxgoll cTpate UMEKTCS CBOU TpeboBaHus
X depremam H Aaxke K Oymare, Ha KOTOpofl OHM JOMMKIBl OBITh Bbl-
MO HEHBL.

Bee pacxofel, cBs3aHible ¢ OGopMISHHEM MATEPHAJOB, NDOBEIE-
HHEeM NATEHTOBARKS, YIVIATOH TOHODADOE TOBEPEHHLIM, 3asBOYHBIX A
FOROBHIX TIOULIMH, Halle TOCYAApcTBG Oeper na ceba. Korla uedb
I4TEeHTOBAHUS OTTajaeT, JelCTEHEe [arteHTd TNpeKpamaiT, udrobsl
130€3KATh HEHVIKHHIX pacxones. OIHAKO PelldTb 3TOT BOLPOC MOLYT
tonbke Komurer w CM CCCP.

Hapsay ¢ natentoBaHKeM H30GDETEHHH B CBA3H C Pa3BUTHEM
JKOAOMHUYCCKHX H HayuHo-TexHuueckux cpasen CCCP ¢ ApyruMH
FOCYZapCTBaMy BOSHHKAIOT H APYTHE BONPOCH HaTEHTHOTO Xaparrepd.
Onnum ¥3 BHX SBASETCA BONPOC O NaTeHTHOH YHCTOTE COBETCKOH
npomblienHofl npoayknuu. [lateHTHa s 9icTOTA — 970
MossiTUe, HEPasPLIBHO CBSIZAHHOES ¢ 00BbEMOM NIPaB liaTeHToobaanaresns.
lHlamenmowucioiiiy 6 OMHOIMERUE KOKOU-AU00 Cmpanst HA36IBAI0MCA
MaKue Mauist, Rputoper i dpyaue 06BEKMbL, KOMOPLIE HE HAPYUILION
Oelicmeyiouyux namenmos Oannold cmpanst.

[loHsATHe ATEHTHOI YHCTOTH He CJEAVET CMelUWBAThL C TMOHSTHEM
flateHrocnocoSHOCTH. TepMUH «NaTeHTHAs YHCTOTA» OTHOCHTCA K MaTe-
PHaJLHBIM 0GBeKTAM (MallMHAM, anmapaTaM H T. A.}, a TepMHH «TIaTeH-
TOCHOCOGHOCTbY — K TEXHHUECKUM PEIIeHHAM.
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TTamenmuan  qucmoma — smo  wpududeckoe  ceoticmee  o0vexma
MEXHUKL, SAKAOYQKOWEECE 8 MOM, WMo 04 mozcen Oounb 80000H0
UCeRGAb306Ar 8 OQHAOL crpane Ge3 OnacHoCil RAPYueria Gedcmeyionux
H{L € MEPPUMOPLL RAMERMOS UCKAIMUIMEABHO20 RPASE, MOUHGOACH -
WX mpemoum ALGAM.

Tax Kax naredT MMEET, Kak NOPaBuno, JHUL TEPPUTOPHAALHOE
3HAUCHKE, TO [IPaRa HATEHTORIAAEAbUSE 34 HILAIOTCH 3AKOHOM TONLKO
HA TEPPHUTOPHUH 3TOH CTpaubl ¥ 1A ADYTHE CTPAHLL HE PacipoCTpaHsd-
1ores. B cuay 3TOro A4 MONyYEHHS 1paB B JPYTHX rOCYAAPCTBAX
WHPOKO PACTIPOCTPANEHA HPAKTHKA NATeHTOBAHWN QNHOT0 H3oODeTe-
HHA B HECKOMHKHX CTpaHax. BoleicrBHe TEpPPHTOPHAARHOIO XAPAaK-
Tepa NpaBa HA U300DeTeHHe KaKoH-NTHO0 00BeKT TeXHHKH MOMKET IoJ-
najate moj JefCTBHE NaTeHTta, BBAHHOTC, Hanpumep, B OPL, n
B TO ¢ ppeMa o0iaJaTh NaTeHTHON WHCTOTON B OTHOWEHHE SNOHUH,
Wsnenue obaapaer mareqtTHOR YUCTOTOH W B TOM ¢iydae, Koraa
OHO TIOANAajaeT [OA JeHCTRHE NATEHTOB, CPOK IeHCTBMA KOTODPLIX
UCTEK,

[Toctapka NpORYKLUHH, IOKYMEHTAUKH, e obiaflaiomeil naTenTHoll
YHCTOTOH, MOMET [OBECTH K MATEpHANRHOMY ymepOy, @ 8 OT/ENbIEX
CAY4asniX H K. PACTODIKEHHIO BHELIHETOPropod caefdx. OOnexTh
SKCTIOPTA HE OJUKEb TaKKe NOXNANaTh f0] JeHCTBUe 3aperucTPHpo-
BaunLIX B JaHHOH cTpane TOBAapHHEIX 3HAKOB.

IlpoBepka narenTHol TMCTOTHL OGBEKTOB TPOBOAMTCA B CAyUAsX:
BABEPIIEHHS HAYYHO-UCCINOBATEALCKHX HAH ONLITHO-KOHCTPYKTOP-
CKHX paloT, Pe3yABTATOM KOTODEIX SIBJIAETCH KORKPETIIOE TEX HHUECKOE
pelmenue; paspaBoTKH HAM CYIECTBEHHOTO YCOBEPIIEHCTBOBAHHS
06BEKTOB; IIPOEKTHPOBAHKS O0BEKTOB KOMIUTEKCHBIX [OCTABOK 000py-
I0BaHHA [Js 3aB0J0B, (abpuk, IMaxrt, 3XEKTPOCTAHUMIA W T. 4.,
COOPYHAEMBIX 33 TPaHANEH TIPH TEXHHYSCKOM COAeRCTBHE COBLTCKOTO
Cowosa, a Taxwxe DPeIPUATHH M APYIHX OOLEKTOB KalHTAJAbUOIO
CTPOKTENBCTBE, [PEIHASHAUCHHBIX A8 COOpYMeHKH Ha TeppHTOPHH
CCCP; noctasrd 0§BeKTOB Ha 3KCIOPT; NEpeflauy COBETCKHMU Opra-
HW32HHAME TeXHHURCKOH JROKYMEHTAIMM 23 TDaHuLy; TPOTAKH
HHOCTDAHHEIM QUPMAM JHIEHSHH Ha COBETCKYE HAYYHO-TeXHHIeCKHEe
TOCTHAKEHHA; Pa3paSOoTKH  BOBRIX W IepecMoTpa  CYilecTBYROMHEX
CTAHJAPTOB; IKCMOHAPOBAHHA OOBEKTOB HA BLICTABKAX ¥ ApMapxax
B CCCP unm 3a rpamuuet.

Ilarenrnas uucrora onpepensercs upeanpuaTHAMH {paspaboryd-
KaMH TIOCTABOK) MYTéM NpPOBENeHMA CHEUMANbIOH MaTeHTHON SKCNep-
TH3B. Taxas $KCNepTH3A NPOH3BOAUTCSA O [aTEIITHEIM (QOHIAM CTPANE,
B KOTODYyI0 HAMEYeHa IIOCTABKA NPORYKUMH, OB0OpYIOBAHMS NI
neperavyn AOKYMERTALH,

HepBalM  araniom  WCCIEI0BAHYA MATEHTHOH UHCTOTHL OOBEKTd
ABJIACTCH H3YUCHHe KOHCTPYKTHBHBIX M CXEMHMX pelleHui, ci1ocobos
Y1 BJIEMEHTOB, MCIOAR30BAIHEX UpH paspaborke AaHioro ofbeyra MY
VKe H3BeCTHBIX Pabee, CBeASHHA O KOTOPBIX olySIuKOBaHb B pasany-
HHX KHCTOYHHKAaX HHpopMauuH. 370 HeoOXOMMMO JJiA IPABHALHOLO

YCTAHOB/IEHHS BCeX KOHCTPYKTHBHBIX M CXEMHKIX PelueHud, criocofoB,
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5AMEHTOB H T. N., HATeHTHAS YHCTOTA KOTODHIX JOJKHA OBIThH TIPO-
pepeHa o naTedTHEM dopmam. Ocoboe BHHMaHHE NPH 3TOM oGpama-
eTCH Ha BHIABJAEHAE B O0GDEKTE TAKHX KOHCTPYKTHBHLIX H CXEMHBIX
peileHuH, a TaKKe CIocoGOB, SIEMEHTOB U T. 1i., BIAr0o1aps KOTOPLIM
o0BeKT TpHOOperaeT HOBLlE KAYECTEA, HEe NDPHCYILHE M3BECTHLIM
yerpo¥icTBaM, cnocofaM H BEILECTBaM.

Ecan moj jaeHcrBde IATEHTOB B CTPAHAX MOCTABKY NOANABaloT
OTJE/AbHDIE KOHCTPYKTHBHBIE ¥ CXEMHBIE PedlerysT HIH COCTABARAIOIHE
OOBEKT 3KCIOPTA HTEMEHTHI, T0 3T0 JHILAeT OOLEKT B LeJIOM IIaTeHTHOH
YHCTOTHl B OTHOLIEHHH CrpaH nocTaBkM. Ecin BXoasiiue B 0O0BEKT
yerpolicta, cnocal, BelNecTBa HAH ¥aCTH HX He ofafaloT naTenTHoH
YreTOToH, B HUX HHOTAA MOMKHO BHECTH COOTBETCTBYIOILWE H3MEHCHHS,
Ho3ROJsoNKEe 000HTH [ATEHTDH!, JAHILafIIHe ODDEKT MIATEHTHOH uH-
CTOTHI, HE JOMYCKAs IIDH 3TOM YXVAlleHWs Kauecrsa ofnekra. Ilpu
OTCYTCTBHH BO3MOKHOCTH OOCHTH TaTehThl 6e3 yXYALICHHS KavyecTsa
ofpeKTa MoxeT OlTh BO3GYHAEHO 00OCHOBAHHOE XOFATAHCTBO O MpPH-
ofpeTesin JIHUEHSHH Ha 3anaTeHTOBaHHLIL y3ed, JeTalb, cnocod.
BosGyxaatoTess Takre XojaTaficTBa JMHIIL B CAydae HEOOXOQUMOCTH
HOCTGBKH HA SKCHODPT AAHHOTG COBERTA, KOTAX €T0 3aMeHa JApyruM
HERO3MOMKHA,

OrBeTcTBEHAGCTL 34 ofechedueHde DNATEHTHOR YHCTOTB  HECYT
NpeJUpHATHA M OpTAHU3ALMHM, CO3JABIUHE H3lenue uau paspaboTas-
urge JOKYMEHTALME, a Takke mMunucrepersa u Bepomersa CCCP.
OGA3aHHOCTh TPENPHATHI 11 OpranMsaluit COCTOMT B TOM, 4YTOOA
CBOEBPEMEHHO COCTARIAANCD M TPEACTABASIHCD TIATEHTHLIE (OpMY-
Jlﬂpbl,

§ 6. PauMoHanusavopckve NpeRioxeHuA

Payuonaausamopckum  npediodcehues  HspBuemes  HeXHuecKoe
Perienie, 0Dradaolee OMAOCIMEABHOLN HOBUBHON 1 ABAAIOMEECS 0SS~
Hoin 04 MOl OpoMHudauit, 8 KOmopoil OHO NoGawo.

TeXHUUECKKNM PRIISHHEM DAIEOKaNN3aTOPCKoe NPENIOKEeHHE HABDI-
paeTcd Torha, KOUAa TPEAVCMATPHBAETCH W3MEHelue KOHCTPYKUIHMA
H3MIEAMs, TEXHOJOTHH NPOH3BOACTBE M NPHMEHAeMOH TeXHHKU HJH
H3MCHEHHE COcTaBa MarepHala,

Hobrzia pandoOHAIU3ATOPCKOTO NPeIJICKEHES NPU3HACTH
B TOM CJAydae, KOTJd HAa MOMEHT ero BHECeHMH COOTBETCTBYIOLLAR
OpranM3aid, KoTOpoH OHO AJpEecOBaHo, HE 3Hala O CYUleCTBOBAHUH
TAKOro TeXHHYECKOTO pellenud. CleloBaTes b0, HOBH3EA PANUOHANH-
3aTOPCKOTO NPENYIONEHHS HMEET OTHOCHTENbHLIK Xapaxvep. Hosnska
NpeisoReHus] OIEeHHBAETCA ¢ YUETOM Y[POBHA TEXUHKH HA JaHHOM
NpefupHATAY, B JaHHOM o0befkHenHY, rasKe, MHHUCTEPCTSE, B 3aBH-
CHMOCTH OT TOTC, KYAa IONAHO MpeiiaKenie.

HopmMu npusHaoTes CAeAYIOUNIHE pelleHys: He UCTOJAL30BaHHLIE
paHee Ha JABHOM [OPEANDUATHH; HE BOCHPOH3BOAAILIE TAKHE IKe
perien s, IPeLyCMOTPEHEDIE IPHKASAMU WK DACTIOPSKCHNAMHE aIMU-
HHCTpAlHA WAH  pa3pafoTaAHHBIE TEXRUYECKHMY CNYKOdMH  3TOTO
UpeAnpHATHA; He COBNaJA0NiAe ¢ DElieHHsAMd, DEKOMCHAOBAHHEIMH
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BBILECTOALLMME OPTaHH3ALMAMUY W ONYOAHKOBAHUBIMI B HI(OPMA
UKOHHBIX H3JAHHAX N0 PACHPOCTPEHEHHIO NEPEIOBOTO GNLITA B N4HHOK
OTpaciy; He MNpeiyCMOTPelHble 00A3aTENbHLIMH A TPeInpuATHs
HOPMATHBAMHN (CTARAAPTAMH, TEXHHYSCKUMH YCAOBHAMH H Ap.).

[Tomes s bl M OpPU3HAETCS TPEIOKEHHE, KOIJA €r0 HCIOIb30-
BaHHE NO3BOJIAEr NIOAYYUTL HOJCKUTEABHEH 3(hpeKT, KOTOPHH MOMXer
OBITL 5KOHOMHUYECKHM, TEXHHYECKHM HJIM KAKHM-AMB0 HHDLIM, HAIPH-
Mep NOBHILAKMKM KadecTBo Hageaud. He nmpusnawTes pannonandaa-
TOPCKHMH TPENIOKEHHS, HCUOAL30BANHNE KOTODPHIX MOMET IPHBECTH
K CHW)KEHUIO HAJEWHOCTH, IOJTCREYHOCTH M APYIEX IOKasaredet
KadyecTsa NPOAYKUMH, & TAKXKE NPEIOMKEHHS, HCIDJAL30BaHHe KOTO-
pBHIX YXYHIUAET YCNOBHS TPY/AZ, OKA3ZHIBAETCH IKOHOMHYECKHU HEBEI-
OJLHBIM.

K paunoHannsatopckiy NPEATOKEHHsM HE OTHOCATCH NPEIoIKe-
HHA FO YMYWHECHHIO OpraHu3auun paboTel H yOpasIeHHA X03aHcTBOM,
CALNAHHBIE HHMKEHEPHO-TEXHHUECKHMH DaBOTHHKAMU 5O H3AENHAM H
TEXHOJIOHYECKHM NPOIEeccaM, KOTOPhe OHH pa3pabaThiBalli;, NpPeiio-
KEHHR 00 HCINOIb30BaHHH (MepeH0Ce) B MOpsjKe OOMEeHa OMBITOM
1300pereHuii ¥ PAUHOHANH3ATOPCKHX NPelIoXeHiil,

IIpefnomenna HiKeHePHO-TEXHHUECKHX PafOTHHUKOB HAYUHO-HC-
CAEACBATENBCKHE, NPOSKTHLIX, KOHCTPYKTOPCKHX, TeXHOJIOTHYECKHX
¥ APYTHX aHAJOTHUHBIX HOApPas3feaeHsll MOTYT ObITh [IPU3HAHEL PalHO-
HAJTH3ATOPCKUMH, €C/IH AaMe OHH OTHOCATCH K Pa3paboTaHHbIM 3THMH
paGoOTEMEAMH ipoeKTanm (pafodum uYepTerkaMm), HO TOALKO Hoc/ae HX
YTBEPKAEHUS, K KOHCTPYKUHAM, HO TONLKO NOC/IE OPHEMKH CEPHUHATO
(rouoBroro) ofpasua; K TeXHOJOTHYECKOMY HpOLeccY, HO TOJNBKO
NOCHAE [IPHEMKH €10 B 3KCIVIYATaUHI B YCTAHOBJEHHOM NOPAAKE.
Takne npepnokeHns NPUHUMAIOTCH H PACCMATPHBAIOTCS HDEANPHs-
THEM WIH MHHUCTEPCTBOM, OCYIECTBJSIIOLLHM PEaad3alidio  3THX
NPeATOMKeHHH, H3TOTOB/EHHE KOHCTPYKIHUH HAK BHeApeHHe TeXHOJO-
THYECKHX HDOLECCOR.

Ha pauronaausaropcxoe mpepioxeHne a3Top NojaeT NHcLMEeHHOe
3asB/EHHE HELOCPEACTEEHHO TOH OpPTaHU3AUMM, K [IedTeNnHOCTH
KOTOPOH 3TO IipeAnoxkeHHe oTHocuted. K 3asBAeHHIo NpHAAraloTs
ONKCAHKE CYIHOCTH MPEAJOKEHH s, YepTeXHU (B CAy4ae HEeoOXOIUMO-
CTH), CXeMbl HJIH 35CKH3bl. MaTepHadbl, NPEXCTABNSEMBIC ABTOPOM,
AOJIZKHbL CONEPIKETE JAHHEIE, T0CTATOYHbLE A8 NPaKTHUECKOrO OCYIIe:
cTBACHuA Npeanoxends. Opranusaiks, IPUHSIBILIAR K PaCCMOTPEHHIO
3asB/lede Ha PalMOHAIH3aTOPCKOE NpejjloKenke, 00sg3aHa 3aperd-
CTPHPOBATE €ro B KYPH4JIe pPerucTpallill palHOHANH3ATOPCKMX
npestoxeHni (00513aTebHO YKA3KIBAIOTCS 4aTA HOCTYIICHHS TPELIO-
KEeHUT M PErMCTPAUMOHHBIA 1OMED N0 MOPAAKY) H BBLIATH ABTOPY
(mo ero mpocnle) B MATHAHEBHEIH CPOK CHPABKY, VIOCTOBEPSIOULYIO
(PAKT ¥ ATy [OCTYIVIEHHS 34sBIEHHS.

ABTOp BilpaBe 1I04aThb CBOE NPEAAOKEHHE B MHHKCTEPCTBO, ECIH
5TO HpeJIOKEHHE MOMKET OplTh MCNOAL30BAHO HA MPEANPHATHAX JaH-
HOTO MHHHCTEPCTBa, B ¢BOIO ouepenb, nNpepipuATHe, APHAABILIES
K HCHOML30BAHHIO NPEJIOKENNE, KOTOPOe, HO €ro MHEHHIO, NPEACTAB-
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ASET WHTEPeC TaKkKe H Ui APYCHX NPeAnpHsTHH, 00643aHO B Tpex-
MECHUHBIH CPOK HANPABHTL MaTepHaJsbl, OTHOCAULUECS K 3TOMY Npek-
JIORCHNIO, COOTBETCTBYIOIMM OPraHn3aunsM (0OBeAMHERHIO, TJaBKY,
MUHHCTEPCTBY). '

[TpensokeHHe, HaNpABJEHHOE HA COBEPLIEHCTBOBAHME H3JEJIHA,
SPOE3BORHMOIO OAHHM UpEANPHATHEM, & HCUONB3YeMOe JApYTHM
NpeAupHsITHEM, JOJLKEO MO1aBATLCA TOMY HPEAUPHSTHIO, KOTOPOE ero
M3TOTOBANET (HANPHUMEP, NPEIIONKeHHe 00 YAYSIIeHUH KOHCTPYKIUH
cerapaTopa AOMKHO OBITE MOAAHO MPEANPHATHIO, BBIEYCKAWOUEMY
cerapaTopbl, a He MOJOYHOMY 3aBOJY, HCHOJIB3YIOMEMY HX).

PelieHHs © MPHBHAHHH MPEIIOKEHHH, UCMONBL30BAHHE KOTOPHIX
CBASAHO C H3MEHEHMEM YTBEpIKACHHBIX HOPMATHBOB H TEXHHYECKOH
AOKYMEHTAIMH (TPOEKTOB, CTAHAAPTOB, TEXHHUCCKUX YCAOBHA K Apy-
roil aBaXOTHYHON NOKYMEHTALHH), PAITHOHATIH3ATOPCKEMH MOUYT ObiTh
BHIHECEHEl JHIIb TOCTe TOJAYYeHHSA pas3peilleHddA OT OpraHu3allun,
yTBepAKBILeH COOTBETCTBYIONME HOPMATHE MJH AOKYyMEHTALHIO.

ABTOpCTBO M JpyrHe npasa palHOHANM3aTOPa HOATBEDIKAAIOTCA
VEOCTOBEpPEHHEM Ha palHoHaMhzaropckoe mnpepsokenne. Ono Bbifa-
eTcA N0 YCTaHOBJAeHHOH Gopme aBTOPY NoCHe BhIHeCEHUs PeIIeHHS
0 NpU3HAHHE NPEAJONKCHHA PalMOHANH3ATOPCKUM H HPHHATHU €ro
K HCHOMB30BAHHIO. YO0Cmoseperue HQ payuoHaAu3amopekoe npedao-
KHeHue ecmb OoKymenm, nodmecprcOuouiuil, wmo npedaoXcenue AgAs-
GMCR. PUYLONGAUSAMOPCKUM, uKkcuplouul damy e2o nodauw (nep-
éeHomen) 1 asmopcmen. Y KOCTOBepeHHe BBLUIART TO NPeANPHATHE HIH
MAHHCTEPCTBO, KOTOPOE NPHHR/I0 YKasalhoe pellieHue.

§ 7. Jinuensds

B yC/OBHSX HayYHO-TeXHHYECKOH DEBOJMEOLMH JI/Isl DA3BUTHI MeX-
AYHAPOAHBIX HKOHOMHUUECKHX CBs3ef XapaKTepHo pacurupenue obmeHa
HAYYHBIMH ¥ TEXHHUECKUMH JOCTHKEHHAMH MyTeM HX NPOJaXH
(MORynxu), TPHYEM PA3BUTHE MEMKIYHAPOJHOH TOPTOBAN 3THMH
JOCTIKEHHAMH NPOHCXOAMT CPABHHTEABHO Gojee ObICTPLIMY TeMNaMH,
YeM pasBHTHE TOPTOBNH OOLIUHDIMH TOBAPAMM.

Ilpaso ucnoabaosamv 3a 0npedeieHHOE BOZHACPANCOCHUE HAYHHO-
IMEXHUHECKOE TOCTIUN EHIE ROAYRLAG Hazearte «Anyensnsy. OQopMaEs-
eTCH TaKOoe MpaBo JHIUEeH3HOHHEM ALOTOBODOM

JIMIEH3HM MOTYT NPOAABATHCS (NOKYMNATbeA) Kak Ha h3obperenus,
TAK W Ha ApPYrHe Hay4HO-TeXHUHECKHe AOCTHHEHHS (IFPOMBILEHHELS
00pasiibl, TEXHHUECKYIO JOKYMEHTANYIO HPOMBIILIEHHEX IPSAIPHATHI,
OIIBIT, CEKPEThS NPOH3BOACTRA — «HOY Xay», T. €. «3HaTb Kak» H J1p.).

3a nocaeanne rogst ¢upmamn CHIA, @paunuun, HUOHHH H APYLHX
cTpan GbLIM NPOAAHB! AHIEH3MM Ha Uesblll paj COBETCKHX HAYUHO-
TEXHHUECKUX AOCTHKEHHH,

Coeerckuil Co03 npuaeT GOJLIIOE 3HAUCHHE NPHOOPETEHHIO JIH-
IeH3HH 34 TpaHKie, 4To JaeT BO3MOKHOCTD 3KOHOMHTh 3HAUHTE/LHbIC
CYMMBI Ha IIpoBefleHHe HaydyHO-HCCICAOBATEABCKHX M IPOCKTHO-
KOHCTPYKTOPCKHX pafoT NpH OJHOBPEMEHHOM MOBBLIULCHHH YPOBHS
Halnelt TeXHHKY.
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Pasmuuator npoctrywo u HCKAWIHTEALHYH JH-
mensuio. llpocras nunensns ocTaBASeT y NpojaBua NpaBo Ha
H3TOTOBJIERNE W 1IPOJAXKY COOTBETCTBYMWOIIEH npoaykuuu. Ocraercs
Y HPOJIGBLA M HIPABO HOBOH MPOJAKH €10 HAYYIIO-TEXHHYECKOTO JOCTH-
HeEH. (/e0BaTe b0, BO3MOKHO 3aK/IOYEHHE HECKOAbKHX JIHIEH-
SHOHHBIX  poropopos. HMckiiountenbhast AWNEH3MS APeLOCTABISET
NOKYTNATEN0 MOLONONLHOE NIPABO HCIONb30BAHUS NMPEIMETa AULEHIHH
B 00BbeMe, ONpeleNdeMoM YCJIOBHAMH ROrozopa. B sToM cllydae mpo-
AaBell JIMUEH3HH Ha3BaHHBIMK lpaBaMh 001ajaTh He Gyaer. Taknu
06pasom, GoJbIie MPeNMyMEecTs MOKYMIATEII0 AaeT HCKIIOTHTEN bILAS
AHUEH3HS, [OCKONMBKY OHa CO3JAeT OOMILIIE BO3MOMHOCTEN KaK s
OpPTaHM3ALMHK L[DOMBBOACTBA, TAK H A NPOJAKH COOTBETCTBYIOLLHX
N3IETHE. A

[Ipara, npezocrapiennrle 10 HCKMIOUATENBHON JHIEHSHI, MOTYT
OrpaHHuuBaThCA. Bo-NepBBIX, NpenMeroM NAWNEH3HH MOMET ObLiTh
B ONHOM Cly4ae TOALKO NPOW3BOACTEC H3IENHH, a B APYIOM — u
IIPOM3BOACTEO, M NPOAdIKA M3JeAHsd, 4TO Halle BCEro BCTPeYaeTcs Ha
MpaKTixe. BO-BTOPLIX, WCNOIL3OBAHUE NDEAMETA JIHIEH3HYH MOMKET
OLiTh OTpaHHYCHO TePPUTOPHAILHO, B JHIEH3HCHHOM JOTOBOPE B 3TOM
Cllygae IPSAMO YKA3BIBAIOTCH CTPaHBl, B KOTOPLIX MOKIO NPOLABATE
DPEJMETEL JHUEH3HH. B-rperbux, orpaumuusaercst cpok nedcrsua
JMULUEH3HH 10 CPABHEHKID CO CPOKOM fAeHCTBHE MATEHTA.

Onpegenenne Bo3Harpa)ieHus HpH NPOJaKEe JHIEH3HH — O
H3 HaubOJIeE CNOMHLIX BOIPOCOB TOPFOBJH JUIEH3HAMH. Boanarpaxk-
ACHHE BRITAYUBACTCH B BHNE €KETOAHLIX naarTexell B Teueuke BeeTo
CPOKa [eHCTBHS JIAUEHINOHHOIO JIOTOBOPA., B COBETCKOH JHIEH3MOH-
HOH TIPaKTHKE MPHMEHSAETCS OOHYHO CMeIIaHHAsA CHCTeMA BO3HATPaiK-
ACHHA, IPH KOTOPOH IPeRYyCMATPHBACTCS YIUIATA NePBOHAUAABHOTO
MIATEHKA [IPU NOANMCAHMH HIIH BCTYIIERMH KOrOBOPA B CHAY M Kajb-
HEHUIHE €XKETOJHBIE MJIATEXH («POSILTH).

B ueaax pacrmpedus JHUEH3HOHNOH TOPTOBJN COBETCKHMH H30-
6p8TeuHHHMH YCTaHOBJEHEL MEDbhI MATEPUAJBHOrO HOOWIPEHHsA OpraHH-
3anHH, 2BTOPOB H300peTeHKHH N palOTHUKOB, aKTHEHO COREHCTBOBAB-
INHX TpoAaxe aulleysni. B pacropsixenre MHHHCTEPCTB U BeJOMCTB,
Opranusauvil W NpeAUPUsATHH, B KOTOPLIX OHL paspaGoran NpeaMer
AHUCH3RH, NpefocTasaterca o 80% WMHOCTPAHEOH BaMIOTH, NOJY-
ddeMOl OT npojaxmu auueHsnk. o 5% mnonydaeMmbix or upojaxs
AHLUCHIHK CYMM MOXET HCIOJb30BATHCH JNIA NPEMHPOBAHHS PaGOTHH-
KOB, dKTHBIO YU4CTBOBABIIHX B MATEHTOBAHHM H300peTeHUEH H NOATO-
TOBKE MATEPUAIOE /A NPOJANH JIHICHINH.

B Coerckou Coi03e YCTZHOBJIEH PA3PLIUATENbHLI NOPAAOK MpPO-
Aaxu JHIEH3HH HAa HCIONbL30BAHNE OTEYECTBEHHLIX HayYHO-TeXHH-
YECKMX JOCTHIKCHRH 32 TpaHullell H 3aKYIKH UHOCTPAHHELX MHIEHIHH.
Bes paspemenus rocyiapcTsa B nume crenmagbEO Y IOJIHOMOYEHHBIX
OpTaroB HH OJHA JHLEH3HS HE MOXKeT ObITb NpoAaMa 3a Ipamuiy,
a Tak¥e KyIJeHa 3a rpaHumefl,
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