Paznen I TEOPETUYECKHUE OCHOBBI TEXHOJIOI'NA
JIECOCKJIAICKUX PABOT

I'maga 1 OBIIIUE BOITPOCBHI TEXHOJIOI'MM JTECOCKIAACKHUX PABOT
1.1. TUIIBI 1 OCOBEHHOCTHU JIECHBIX CKJIAJTIOB

Ckuazipl OBIBAIOT TIEPEBATIOYHO-PA3CIIOYHBIC U TIEPEBaIOYHBIC.

Ha3nauenuem repeBagoyHO-pa3IeIOUHBIX CKIIAJ0B SBISIETCS MPHEMKA JIEPEBb-
B, XJIBICTOB WJIM COPTUMEHTOB, UX TIEpBUYHAsI 00padOTKa W YacTUYHAs MepepadoTKa,
XpaHEHUE W OTTPy3Ka rOTOBOU MPOIYKIMH JUIS JAITBHEUIIETO TPAHCIIOPTUPOBAHUS K
NOTPEOUTENSIM MITM HETIOCPEICTBEHHAS Tepeiada B COOTBETCTBYIONIUE II€Xa JIEPEBO-
00pabaThIBAIOIIMX MIPEATIPUATHH.

Ha mepeBanouHbIx ckiajax HUKaKUX pabOT Mo MEepBUYHONM 0OpadOTKe U yac-
TUYHOHN MepepadOTKe MOCTYHAIOIIMX XJIBICTOB WJIM COPTUMEHTOB HE MPOU3BOJSAT, a
OCYIIECTBIISIIOT TOJBKO MX MEPEBAJIKy C OJIHOTO BHJIAa TPAHCIIOPTA HA APYTOil.

JlecHbIe CKIIaIbl pa3ACIsIFOT Ha cleaytomuye Tyrbl (puc. 1.1):
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Puc. 1.1. Cxema TeppUTOpHUAIIBHOTO Pa3MELICHUS JECHBIX CKJIAJ0B PA3JIMYHBIX TUIIOB

1)HwxHue CKIIaJbl JISCO3arOTOBUTEIBHBIX MPEANPUATHHA. 3aroTOBJICHHBIN Jiec
JIOCTABJISIIOT C JIECOCEK MO JIECOBO3HBIM JoporaM. B O0NbIIMHCTBE CilydaeB HUXKHUE
CKJIJIbl SIBJISIFOTCSI IEPEBAJIOYHO-PA3/ICTIOUYHBIMHU; MTOTYyYaEMYI0 Ha HUX TOTOBYIO TIPO-
TYKIUIO0 OTTPY’KalOT Ha MOJBHKHOM cocTaB kene3Hbix popor AO PXX]I (mpupensco-
BbIC CKJIQJbl) WM CHAOT B cruiaB (OeperoBwie ckianbl). MHOrma HIDKHHE CKIaabl
CIIY’KaT TOJIBKO KaK MEPEeBaJOYHBIC; B 3TOM CIIy4ae MOCTYIMAKOUIME HA HUX XJIBICTHI




WM COPTHUMEHTHI 0€3 BCSIKOW 00pabOTKH MEPErpyKaroT Ha JKEJIE3HOAOPOKHBIM MO-
BIDJKHOW COCTaB WM CJIAKOT B CILIAB.

2)JleconepeBanoynbie 0a3bl. XJIBICTHI WIM COPTHMEHTHI JOCTABISIOT CILIABOM
U Ha MEepeBAJIOYHO-PA3JICIOYHbIX 0a3ax IMOABEpraroT MEepBUYHONM 0O0padoTKe M yac-
TUYHOU mepepaboTke. ['0TOBYIO MPOIYKIUIO OTTPYKAIOT MO *kKene3Hoi nopore AO
PX/I. Ilpu mocTymjaeHMH Ha JIECOMEpPEBAIOUYHYI0 0a3y COPTUMEHTOB IPOU3BOISAT
TOJIBKO MX IIEPErPy3Ky Ha JKEJIE3HYIO JOpOTY.

3)JIecHbie mopThl. Kpyriibie COPTUMEHTBI M MUJIOMATEPUANBI TOCTABJISIOT IO
xene3ubM goporam AO PXXJI unu BOAHBIM MyTSM U MEPErpykaroT riIaBHbIM 00pa-
30M Ha MOPCKHE CyJa, IPU 3TOM KPYIJIbIE COPTUMEHTBI MHOTJA YaCTUYHO MOABEPra-
10T NIEPBUYHOM 00paboTKe.

4)JlecHble CKJIaJIbl TOTPeOUTENeH. XIIBICTHI WM COPTUMEHTHI JOCTABJISIOT IO
xene3HbM goporaM MIIC, aBToTpaHCIOPTOM WM CIUIABOM, IOJBEPratOT MEPBUUYHOMN
00paboTKe U mepeaaroT HEMOCPEACTBEHHO B MPOM3BOACTBO. MHOTIA JIeCHBIE CKIIaIbI
NOTpeOUTENEH SBIAIOTCS OJHOBPEMEHHO M HIDKHHMHU CKIIAJIaMU JIECO3arOTOBHUTEINb-
HBIX [IPEANPUATUH.

HwxHue ckianapl 1€co3aroTOBUTENBHBIX MPEANPUATHN XapaKTepU3YIOTCs TI0-
CTOSTHCTBOM pabO4YuX MECT, KOHIEHTPAIMeW MPOU3BOACTBA, €IWHON YCTONYHMBOU
PHEpPreTUYEeCcKoil 0a3o0il. B cOBpeMEeHHOM I1eCO3arOTOBUTEIBHOM MPEANPUSTHH 55—
60 % o011ero KoJIM4ecTBa MPOU3BOJICTBEHHBIX TPY103aTPaT MPUXOIUTCS HA HIDKHUE
cknaapl. Cpok AEUCTBHUS HIKHHMX CKJIQJOB Ha OJHOM MECTE MCUMCISAETCS JAECATKAMU
JIET, @ B HENPEPHIBHO JACUCTBYIOIIMX MPEANPUATUAX HE orpaHuydeH. Yepes ckiaja B Te-
yeHue rojaa npoxoaut ot 100 go 300, a unoraa no S00—600 ThIC. M® 3arOTOBIICHHOTO
neca. Takoi 0onbiIoi 00beM 00pabaThIBAEMON JIECOMPOIYKIIMU U JJIUTEIBHBIN CPOK
JNEUCTBUS TO3BOJISIIOT BO3BOJAUTH HA HUKHHUX CKJIIQJaX KalUTAJIbHBIE COOPYKEHUS,
NPUMEHATH BBICOKOIIPOU3BOIUTENLHOE CHEIUAIN3UPOBaHHOE 000pyI0oBaHue. Takum
00pa3zoM co3JatoT OJaronmpusATHBIC YCIOBHS I KOMIUIEKCHOM MEXaHU3aIluu U Jac-
TUYHOM aBTOMAaTHU3allMM MPOU3BOJICTBEHHBIX MpoleccoB. Eie Oonee OnaronpusTHbI
YCIIOBUSI Ha JIECONEPEBANIOYHBIX 0a3ax, rpy30000pOT M CPOK ACUCTBUS KOTOPHIX
OobIIIe, YeM y HIDKHHUX CKJIaoB. Hapsiay ¢ 3TuM He0oOX0AMMO UMETh B BUIY, YTO aB-
TOMaTHU3allKs IPOU3BOJACTBEHHBIX MPOLECCOB HA JIECHBIX CKJIaJaX CBA3aHA C HEKOTO-
PBIMH TPYJIHOCTSIMH, BBITEKAIOIIMMU M3 YCIOBHM pabOThI, XapakTepa ChIpbs U BUAA
MOJIy4aeMoi M3 Hero mpoaykuuu. Ha JecHbIX ckiiaiax aBTOMaTHYeCKUEe U TOJTyaBTO-
MaTUYECKHUE YCTAaHOBKH JOJDKHBI paboTaTh Ha OTKPBHITOM BO3JIyX€ WM B HEOTAILIH-
BAaE€MbIX MIOMEIIEHUSX, B YCIOBUSAX MOBBIIIEHHON BIAKHOCTU U PE3KO U3MEHSIOLIUXCS
TEMIIepaTyp, MOATOMY 37ECh CPEACTBAa aBTOMATH3AIMH, MPUMEHSIEMbIC B MAIIMHO-
CTPOEHHUH, JepeBOOOPaOOTKE M NPYTUX MPOU3BOJCTBAX, YaCTO OKA3BIBAIOTCS MaJIo-
OpUrOAHBIMUA. TPYJHOCTH BBI3BIBAIOTCS M TE€M, YTO ChIpb€ U TOTOBas MPOIYKIIHS
Ype3BbIYaiiHO pa3Ho0Opa3HbI O pazMepam, Gpopme U kadecTBy. Tak, 00bEM XJIBICTOB,
MOCTYTAIOIINUX HA OJTHY M Ty K€ PaCKPsKEBOUYHYIO YCTAHOBKY, MOXKET KOJIe0aThCs OT
0,1 mo 3 M. [Tonyyarommecs: Mpu pacKpsKEBKE XJIbICTOB COPTUMEHTHI HE ITPEICTAaB-
JSI0T co00M omHOOOpa3HON mpoxaykiuu. [Ipogykius He moidydaeTcsi Aake OTAEIb-
HBIMH MAPTUSMHU OJTHOTO M TOTO K€ COPTUMEHTA, a 3aBUCUT OT Pa3MepOB M KadyecTBa
XJIBICTA

Bce omnepanuu, BbINOMHSAEMbIE HA JIECHBIX CKIIaJaX, MOKHO Pa3leliuTh HA Iie-
pEMECTUTENbHBIC (BBITPY3Ka, COPTHUPOBKA, ITaOEleBKa, BHYTPUCKIIAICKON TpaHC-




NopT, MOTPYy3Ka U Jp.) U OMNEpally M0 NEePBUYHON 00pabOTKE M YaCTUYHON mepepa-
OO0TKe 3aroTOBJICHHOTO Jieca (OYMCTKAa OT CYy4YbeB, MOMEpPEeYHasi U MPOJOJbHAs paclu-
JIOBKA, OKOpPKa, pacKajJblBaHUE, U3MEIbUYECHHE B LLIEITY U JIp.).

Ha necHbIx ckiazax NPUMEHSIOT aBTOMATU3UPOBAHHBIE (ABTOMATUYECKHE U
MOJIyaBTOMaTHUYECKHUE), & TAKXKE MEXaHU3UPOBAHHBIC YCTAHOBKU. ABTOMATHUYECKHE
YCTaHOBKH JIEHCTBYIOT 0€3 HEMOCPEICTBEHHOTO0 BMEIIATEIbCTBA YENIOBEKA, a TOJIBKO
noJ ero HaOmogeHneM. OHu paboTalOT MO OAHOM 3aJaHHON Imporpamme JuOO camu
BBIOMPAIOT (B COOTBETCTBUHU C pa3MepaMu ChIpbs) OAHY U3 3aJ0KEHHBIX B HHUX IMpPO-
rpamMM. IlomyaBTOMaTHUECKMMHU YCTAHOBKaMH YIIPABJISIET ONEpaTop, KOTOPBIH, o1le-
HUBas pa3Mepbl U KAYECTBO KAXKJIOM €AMHMIIBI ChIPbS, 3a/1a€T POrpaMMy IOCIIEI0Ba-
TEJIHHOCTH BBITIOJHEHUS! OTACIIBHBIX 3JIEMEHTOB OIepaluii, a yCTAaHOBKAa aBTOMAaTHYe-
CKU BBINIOJIHAET ATy MporpaMmy. B MexXaHW3MpPOBAaHHBIX YCTAHOBKAaX BBITIOJIHEHUE
KQKJOT0 JIEMEHTA OIEepaluy OCYIIECTBISETCS OTAEIBHO HEMOCPEACTBEHHBIM BO3-
JICICTBUEM OIIEpaTOpPa HA PbIYATH, PYKOSITKH, ITEAAIHN U T. . HOTAA 3TO BO3IEUCTBUE
OCYIIECTBIISIETCS C MyJIbTa yHPABIICHUS, YCTAHOBKM TAaKOTO TUIIA HE SIBIIAIOTCS aBTO-
MaTU3UPOBAHHBIMH, UX YCJIOBHO HAa3bIBAalOT YCTAHOBKAMU C JUCTAHIMOHHBIM YIIPaB-
JICHUEM.

1.2. CTPYKTYPHBIE CXEMbI
TEXHOJIOI'MYECKOI'O ITPOOECCA JIECHOI'O CKJIAJA

Hwuxuuii ckiian npeacraBiseT co00i MPOU3BOACTBEHHOE NOPA3AEICHHE JIECO-
3arOTOBUTENILHOTO MPEANPUATHS, PACIOIOKEHHOE B IIYHKTE IPHUMBIKAHUS JIECOBO3-
HOM JIOpPOTH K IyTsIM OOLLEro MoJIb30BaHUS U MPOU3BOASILEE IPUEMKY U IEPBUUHYIO
00pabOTKy 3aroTOBJIEHHOIO Jieca (OYHCTKY AECPEBBEB OT CYUYbEB, PACKPSKEBKY XJIbI-
CTOB, Pa3JEJIKy JOJIOThbsI, OKOPKY COPTUMEHTOB, PACKaJIbIBAHNE KOPOThs U yJAJICHUE
THUJIM), COPTUPOBKY KPYTJIBIX JIECOMATEPUANIOB, a TAK)XXE UX BPEMEHHOE XpaHEHHE U
OTrpy3Ky MOTPEOUTENSIM MU MTOATOTOBKY K CIaBy. Ha HMKHUX CKilajax Mpou3BOAST
nepepaboTKy HEKOTOPBIX COPTUMEHTOB (BBIPAOOTKY ILIIAJ, MWJIOMATEPUANIOB, TEXHO-
JIOTHYECKOM IIETBI U Jp. ).

B psine ciydaeB He Bce nepedrciIeHHbIE PA0OTHI BBIIOIHIOT HAa HYKHUX CKIIa-
nax. Hanpumep, mpu BBIBO3KE XJIBICTOB Ha HUYKHEM CKJIaJIe HE MPOMU3BOAAT OUUCTKY
JIEPEBbEB OT CYyUbEB; MPU MPUMBIKAHUHU K CIUIABHOM peKe Ha HMKHEM CKJIaZle OOBIYHO
OTCYTCTBYET BbIpa0OOTKa IMan M muiomarepuanoB. OQHAKO OCHOBHbIE PabOTBI —
BBITPY3KY, PACKPSDKEBKY XJIBICTOB, COPTUPOBKY, IITA0ENEBKY, MOTPY3KY IMPOU3BOASAT
MOYTH Ha BCEX HIKHUX CKJagax. TakuMm oOpa3oM, COBpEMEHHbBINH HUXHUM CKIaj sB-
JsieTCsl He TOJbKO MECTOM XpaHEHHUs! 3arOTOBJIEHHOTO Jieca, HO U mepepaldaThiBato-
MM KOMIUIEKCOM JIECO3arOTOBUTEIBLHOTO IPEIIIPUATHS.

O6beM 1 nepeyeHb paboT, BHIMOIHIEMbIX Ha JECHBIX CKJIalax, 3aBUCAT OT Ha-
3HAYEHUs U TUIA CKJIa/a, CIOCOOOB JOCTaBKU U OTIPY3KHU JIECOMATEPHUATIOB, HATUYHS
BOJIM3M CNEIMATM3UPOBAHHBIX J1€pEeBO0OPA0ATHIBAIOIIMX MNPEANPUITHA U JIPYruX
¢dakTopoB. B3anMHas CBsI3b OTJIENBbHBIX ONEPALMi Ha JIECHOM CKJIa/le XapaKTepu3yeT-
Csl CTPYKTYpHOH CXE€MOM TexXHosiormueckoro mnpouecca. IIpuBenennas Ha puc. 1.2
CXeMa SBIISIETCA TUIMYHOW AJI1 MPUPEIBCOBOIO HMXKHEIO CKIIAJla, PacOIOkKEHHOIO
BJAJIM OT CHELHMAIM3UPOBAHHBIX JEPEeBO0OOPA0ATHIBAOIINX MPEANPUATUI U MTOITOMY
nepepadbaThIBAIOIETO 3HAYUTENIbHYIO YacTh MOCTYMAOIIETO JIeca.
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Puc. 1.2. CtpykTypHas cxema TEXHOJIOTMYECKOI0 MPOLECCa MPUPETHCOBOTO HUKHETO
CKJIaJa

[Ipu pacnonox’eHUH HUKHETO CKJIaZa B 30HE JEUCTBUS CHEMAIU3UPOBAHHBIX
JiepeBo0OpadaTHIBAIOIIMX MPENNPUATHI 00beM paboT 1Mo nepepaboTKe 3aroTOBIICH-
HOTO JIECa Ha HUKHEM CKJIAJIe 3HAUUTENIBHO COKpaIlaeTcs (MHOT1a JaKe OTTPYXKAroT C
HIDKHETO CKJIa/la XJIBICTBI), OJHAKO oOlIasi cXeMa TEXHOJIOTHYECKOro Mpolecca ocTa-
€TCsI TAKOM JKeE.

CrpyKTypHas cxema TEXHOJIOTMYECKOTO Ipolecca JIECONEPEBATIOUHON 0a3bl
aHaJIOTUYHA cXeMe Ha puc. 1.2, HO BMECTO BBIIPY3KH 3arOTOBJIEHHOTO Jeca C MOJ-
BIKHOI'O COCTaBa JIECOBO3HOW JTOPOTH 3/1€Ch XJIBICTBI WJIM COPTUMEHTHI BBITPYKatOT
U3 BOJbI, HET OOPE3KU CYUYbEB, a B OOJIBIIMHCTBE CIIy4aeB U PACKPSKEBKH XJIBICTOB.

Bce paboTbl Ha JIeCHOM CKJIa/ie OCYIIECTBISIOT B OTIEIbHBIX B3aHMMOCBS3aH-
HBIX 1[€XaX, YYaCTKaX M MOTOYHBIX JUHUSIX, COCTOSIINUX U3 PAa3IMYHbIX MAaIUH U yC-
TAHOBOK, BBITMOJHSIOIINUX B OMNPEIEIIEHHOW IOCIEI0BAaTEIbHOCTH PSIi OCHOBHBIX M
BCIIOMOTaTeNbHBIX OmNepanuid. B Kaxayio JMHUI0O BXOJUT HECKOJBKO TEXHOJOTHYe-
CKHX YCTaHOBOK, CBSI3aHHBIX MEXIy COOOW TpaHCHOPTHBIMU ycTpoicTBaMU. OOBEKT
00paboTKu (AEepeBO, XJBICT, COPTUMEHT) NPOXOAMUT YEPE3 BCE YCTAHOBKH, NPUYEM
KaXK7ast U3 HUX BBIMIOJIHSAET COOTBETCTBYIOILYIO ONEpaIfio Ha JaHHOM O0BEKTE, TONb-
KO IOCJIe TOTO KaK olepalysi, BBIMOJHAEMas MpEIIeCTBYIONMIEH YCTaHOBKOU, yXKe
MOJIHOCThIO 3aKOHYEHa. TakuM 00pa3oM, OT OJHOW TEXHOJOTHYECKOM YCTaHOBKH,
BXO/JISIIIIEH B MOTOYHYIO JIMHUIO, K APYTOd 0OBbEKT 00pabOTKH MEPEXOAUT B BUJIE 3aro-
TOBKH (Tory(hadpukara).




Ha necHbIX ckilagax Takke MOTYT NMPUMEHSATHCS MHOTOOINEPAIMOHHBIE yCTa-
HOBKH (CYyYKOPE3HO-PACKPSKEBOYHBIE, PACKPSKEBOYHO-COPTUPOBOUHbIE U Ap.) B yc-
TAHOBKAaX 3TOr0 TUIIA OTJEJIbHbIE ONEpalliy Ha OAHOM U TOM K€ OOBEKTe BBIMOJIHS-
IOTCSl OIHOBPEMEHHO JINOO MOCIIEI0BATEIBHO, HO CO 3HAYUTEIbHBIM MEPEKPHITHEM 110
BpPEMEHHU.

1.3. PEZKUM PABOTBI JIECHBIX CKJIAJIOB

OCHOBHBIMH TTOKa3aTeNSIMU PaOOTHI JIECHOTO CKJIaJa SBISIOTCS €ro Ipy30000-
pOT, BMECTHMOCTb, 3aHMMaeMasi IUIONIalb ¥ MPOJAOJDKUTEIHLHOCTh PA0OTHI B TCUCHHE
roja.

I'py30060poTom siecHoro ckiazia Q Ha3bIBAIOT 00BEM JieCOMATEPUATIOB B KyOU-
YEeCKUX METpax, MPOIyCKaeMbIil Yepe3 CKIIaJ B €AWHUIY BPEMEHH (CYTKH, MECSII, Ce-
30H, TOM U T. 11.).

BMecTuMoCTEIO JiecHOTO ckiiafa E Ha3bsIBalOT 00BhEM JiecOMaTepUaoB B KyOu-
YECKUX METpPax, KOTOPHI MOXXET ObITh €IMHOBPEMEHHO pa3MEIIeH Ha TePPUTOPUU
CKJIaJ1a.

[Imomanp JecHOTO ckiama Fxp — 3T0 0Omas ruomans (B KBaJApaTHBIX MET-
pax), 3aHMMaeMas JI€COCKJIaJICKIUM OO0OPYJOBaHHUEM U COOPYKEHHUSIMU, IITAOETIIMU U
pa3pbiBaMu MEXIy HUMH, BHYTPHCKIAJICKUMU MYTSIMH, TOTPY30YHBIMU TYIUKAMH W
T. IL

IIponomKUTEAbHOCTS PAOOTHI CKJIAJA B TeUeHUE rojia 7' BHIPAXKAETCS B IHAX U
paBHsIETCS O0LIEMY YNCIy KaJIeHIapHbIX JHEH B rOJy 32 BBIYETOM BBIXOJHBIX JHEH.

JlecHol cKiTag XapaKTepU3yeTCs TakKe DPEKMMOM pabOThI, MOKA3bIBAIOIINM
CPOKH M 00bEMBI OCTYIIJICHUS 3arOTOBJICHHOTO Jieca U ero 00pabOTKH, BBIX0Ja TOTO-
BOM IPOAYKLUU U OTIPY3KH €€ CO CKIIaza.

HarnsigHo pesxum paGoThl MOKHO MPEJCTaBUTh B BUJE MHTErpaibHBIX rpadu-
KOB IOCTYIIJICHUS, 00pabOTKH U OTTPYy3KHU JiecoMaTepranoB. Pesxxum paboTel JiecHOTO
CKJIaJla B OCHOBHOM 3aBHUCHUT OT THUIIa TPAHCIOPTA, MOAAIOIIEr0 3arOTOBJIEHHBIN JieC
Ha CKJIaJ U OTTPY>KAIOIIET0 TOTOBYIO MPOAYKIIMIO.

Ha npupenbcoBbIX HMKHHUX CKJIaJax MOCTYIUIEHUE ChIPbS U OTIPy3Ka FOTOBOM
NPOAYKIIMHA OCYLIECTBIISIOTCS HENPEPBIBHO (C HEKOTOPBIMU IIEPEPHIBAMH B IIEPHO/BI
pacmyTHllbl), MOATOMY paboTa Ha TaKUX CKJIa/lax MPOU3BOAUTCS MMOYTH PABHOMEPHO B
TeueHue Bcero roaa (puc. 1.3, a).

JIunus 1 noka3pIBaeT HapaCTAIOIUM UTOTOM MPUOBITHE JEPEBHEB UM XJIBICTOB
Ha ckjaj, a nuHus Il — moctyrienue ux B 06paboTky (00pe3Ky CydbeB, pacKpsiKeB-
Ky, COPTUPOBKY, OKOPKY, pa3/leKy Ha KOpoThe U T. A.). JIunus 111 nuzoOpaxaer Bbixon
FOTOBOM MPOAYKUMH, a TuHUA [V — oTrpy3ky ee co cknaaa. PazHoctu opauHar na-
10T1: simHui | u II — 3amac nepesreB 1M XJbICTOB Ha ckuane, muHui 11 u [l — xonu-
YECTBO TMOJydYaroImuxcs npu obpadotke orxonoB, auaui Il u [V — 3amac rorosoit
NPOAYKIMH y (PpOHTA OTTPY3KH.

Pa3znocTth opauHaT Touek A U b cooTBeTcTBYET roioBoMy Ipy30000poTy Jec-
HOTO ckiana Qp¢ (1Mo ChIphIO), a OpAMHATA TOUYKH B — TO0BOMY 00BEMY OTIpyXkKae-
MO TOTOBOM MTpoyKInu Q7.
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Puc. 1.3. 'papuku pexkuma paGothi:

@ = NPUPEABCOBOTO HIKHEro CXAana; 6 — GeperoBoro HHUXXHEro CKAaza;, & i & — aeconepe-
panounoit Gasm

Pasnocts opnuHar Touek b u I' maer nepexoasmui 3amnac 1epeBbEB WIM XJIbI-
cTOB Ha | AHBaps, a opAMHATA TOYKHU ' — mepexoasuiuil 3anac roTOBOM MpPOAYKIUU
Ha 3TO XKE BpeMsl.

Bennuunsl 3THX 3amacoB BeIOMpaOT TakuMu, uTo0b! tuHuH | 1 1, a Taxoke 111 u
IV Mexay co0oif HUTzIe He MepeceKanuch.

BmectumocTs ckiana s XpaHeHMs 3araca IepeBbEeB WIK XJIBICTOB PACCUUTHI-
BaIOT 10 HauOoubiel u3 pasHocten opauHat auauil | u Il (Ec), a nns xpaHneHus ro-
TOBOW MPOIYKIUN — 10 pazHocTu opauHat nunui Il u IV (En). nsg HukHEX cKila-
JIOB C OOJBIIMM O00BEMOM MEPepadOTKH MHTETPANbHBINA IpaduK MPUBEACHHOTO BUAA
ABJIAETCS JIMIIb WILTIOCTpaluel o0ero pexxuma padotsl ckiaaa. [Ipu nogdope Tumnos
U KOJHMYecTBa 000pYAOBaHUS U MOJCUETE MOTPEOHBIX IUIOIIAAEH Al TOTOBOM Mpo-



JQYKIUW aHAJIOTHUYHbIE TpadUKH CIEAYeT CTPOUThH OTIAEIBHO IS KaXKJI0TO COPTUMEH-
Ta.

Ha GeperoBbix HWKHUX CKIIAJaX MOCTYIUIEHUE ChIPbsi OOBIYHO KPYIJIOTOJ0BOE,
a TOTOBYIO IIPOIYKLHMIO OTIPYKalOT TOJIKO B JIETHUN Nepuoa. B CBsA3M € 3TUM pekuM
paboTel GeperoBoro ckiana (puc. 1.3,6) CyIecTBEHHO OTIMYACTCS OT pekruMa pado-
ThI IPUPETHCOBOTO CKJIa/a. 3HaYEHUsI OTACNbHBIX KPUBBIX Ha TpaduKe, NpUBEICHHOM
Ha puc. 1.3,0, Takue ke, kak ¥ Ha puc. 1.3, a. Haubonpmmii 3amac roToBoi mpoayK-
nun (Em) Ha OEperoBbIX CKJIAIax HAKaIIMBACTCS KO JIHIO OTKPBITHS HAaBUTAIlUU U
JOCTUTAET 3HAYUTEIbHBIX 00bEMOB, 0OCOOEHHO NP KPAaTKOBPEMEHHOM CILJIaBE.

Ha neconepeBasiounbix 0a3ax MOCTYIUIEHUE CHIPSI CE30HHOE, a OTIPy3Ka roTo-
BOU MpoayKuuu kpyriorojoBasi. [lepepaOoTKy chipbs (pa3ienky U OKOPKY pyIHUY-
HOM CTOMKH, BBIPaOOTKY IIMAJ U T. I1.) HA ATUX CKJIaJax MOXXHO MPOU3BOAUTH IO Trpa-
¢buKy npuObITHS, T. €. cpa3y e Mocie BRIrPy3KH U3 BoAbl (puc. 1.3, B), uiu no rpa-
¢buky otrpysku (puc. 1.3, 1).

Nurerpansubie rpaduku 17 JeconepeBaIoyHbIX 0a3 Hanbosee ya00HO CTpo-
UTh HAUMHAS CO JIHS OTKPBITUS HaBUTauuu (Hampumep, ¢ 1 urons). Ha stux rpaduxax
auaus O n3o0pakaeT MpUOBITHE JIECOMAaTEPHANIOB Ha pei]] MpuUIiaBa; TuHus | — BbI-
rpy3ky u3 Boabl; Il — mepepabotky; III — BbIxoa rotoBoii npoaykuuu u IV — ot-
Ipy3Ky roToBoi mpoaykuuu. PasHocts opauHat mexay JunusMu O u 1 naer 3amac
ceipbs Ha Boe EB, mexxny munusmu | u [I—3amnac ceipbst Ha ckinaae Ec u mexnay mu-
ausmu 11 u IV — 3amac rotosoit npoxyknuu En. [Ipu nepepaboTke cvipbs mo rpa-
¢buKy npuOBITHS 3aMackl CHIPbS HA CyIlIe OTCYTCTBYIOT, a 3arachl TOTOBOM MPOAYKIUU
JOCTUTAIOT 3HAYMUTEIBHBIX pa3mepoB. Ilpu mepepaborke mo rpaduky OTrpy3kud Ha
CKJIaJie JOJDKHBI XPAHUTHCS OOJIBIIINE 3aMachl ChIPhs, 3aMMachl )K€ TOTOBOM MPOIyKIUN
HE3HAYUTENbHBI.

1.4. 3BAITACBI 3AT'OTOBJIEHHOI'O JIECA HA CKJIAJIE

Jlnst HopMabHOM paboThl HYKHUX CKJIAJJOB HA HUX HEOOXO0JMMO UMETh 3arachl
JecoMaTeprasoB, OTIMYAIOIIKECS APYT OT JApyra MO CBOEMY HAa3HAUYEHUIO U BUIY.
BMecTuMOCTh CKiTaja JOJKHA COOTBETCTBOBATh HauOOJbIIEH BEIMYMHE pa3Mellac-
MBIX Ha HEM 3aI1acoB.

[1o Buy yK1aAbIBa€MBIX JIECOMATEPHAIIOB PA3INYAOT!

1) 3amachl ChIpbS,
2) monydabpukaTos,
3) TOTOBOW MPOYKIIUH.

3amachl ChIpbs (IEPEBbEB WM XJIBICTOB) CO3AAIOT Ha CTHIKE JIECOBO3HOM JOpO-
TH U CYYKOpPE3HBIX (IIpU BBIBO3KE JIEPEBHEB) WM PACKPSIKEBOYHBIX (IIPU BBIBO3KE
XJIBICTOB) YCTaHOBOK U YKJa/IbIBalOT B OCHOBHOM ITOTOKE MJIM B CTOPOHE OT HEro. 3a-
nacel Moyry¢padbpuKkaToB (COPTUMEHTOB, MOAJEKAIIUX NalbHEWIIel mnepepaboTke Ha
ATOM K€ HWKHEM CKJIa/I€) YKJIAAbIBAIOT MEPE] COOTBETCTBYIOIMMH LIEXAMH U y4acT-
KaMd. 3arachkl TOTOBOW MPOJYKIMH Pa3MeIlanT y (poHTa OTTPY3KH Ha KEJIE3HYIO
nopory AO PXK]I, morpy3ku B cyJia WM CIa4H B CIUIAB.

Ilo cBoeMy Ha3Ha4YEHHIO 3amachl JECOMATEPUAIOB Ha HWKHHUX CKIAAAaX JEJIAT

Ha
1) ce3oHHBIE,



2) pe3epBHbIC,
3) MexorneparuoHHbIe
4) TeXHOJOTHYECKUE.

Ce30HHBIE 3a0achl MPU3BAHBI 00ECIIEUNTh HOPMAIBHYIO PabOTy JIECOCKIIAICKO-
ro o0OpyI0BaHUS MpU 3apaHee MPEeAyCMOTPEHHBIX JUIMTEIbHBIX MEPEephIBaX WU Pe3-
KUX M3MEHEHHSX peXuMa paboThl JIECOBO3HOTO TPAHCHOPTa, MepepadaThIBAIONINX
[IEXOB U TPAHCIIOPTHBIX CPEJICTB, BBIBO3SIIUX CO CKJIaJa TOTOBYIO MPOAYKIHIO.

Pe3epBHbIC 3amachl KOMIEHCUPYIOT HEPABHOMEPHOCTh Pa0OThI CMEXHBIX yda-
CTKOB, BBI3BaHHYIO B OCHOBHOM CJIy4YailHbIMU MpPUYMHAMH; CO3/IaHUE PE3EPBHBIX 3a-
[acOB TaK)Ke HEOOXOAUMO MPHU Pa3HOM YHCIIE CMEH Pa0OThl CMEKHBIX YYaCTKOB.

MexomnepalliOHHBIC 3aMachl CO3JAI0T MEXKAY CMEXHBIMU YCTAHOBKaMU B TIpe-
Jieax OJHOTO 11€Xa, y4acTKa WM MOTOYHOW JuHUU. OHU JTOJDKHBI OOecreunBaTh
HOpMaJIbHYIO paboTy MOTOKAa MPU KPATKOBPEMEHHBIX OCTAHOBKAX BXOJSIIMX B HETO
OCHOBHBIX YCTaHOBOK, a TaKXe MPH U3MEHEHHH pUTMa pabOThl OJHOM M3 CMEKHBIX
yctaHoBok. Haubonee HEoOX0AMMO co3AaBaTh MEXKOIEPAIMOHHBIE 3alachl MEXIy
HaXOSIIIMMUCS B OJJHOM MOTOKE YCTAHOBKAaMU TPYIIIIOBOM U MOIITYYHOUH 00paboTKH.

TexHonOrHYEeCKHE 3amachl CBA3aHBI C HEOOXOIUMOCTHIO MPOCYIIKA HEKOTOPBIX
BUJIOB TOTOBOM MPOAYKIIMU MEPE OTIPY3KOU UX TOTPEOUTEIISIM.

Coznanue mo00ro 3amaca CBS3aHO C JOMOJHHUTEIBHBIMU TpyJ03aTpaTaMu U
KalUTaJIOBIOKEHUIMH, TOATOMY HauboJiee kenaTesbHa paboTta BooOIe 6e3 3amacos,
OJIHAKO TIPAKTUYECKH 3TO HEBBIIIOJIHUMO, TaK KaK OTCYTCTBHE 3alacoB IMOBEIET K
3HAYUTENBHBIM TPOCTOSIM BCEro JIECOCKIAACKOro oOopynoBanus. Hapsay c atum
CO3/IaHUE CIIMIIKOM OOJIBIINX 3aracoB Helenecoo0pa3Ho, TaK Kak BEJET K yBelude-
HUIO CKJIQJICKUX TEPPUTOPUIA, BO3HUKAET MOTPEOHOCTh B JOMOJHUTEIHHOM IMOIBEM-
HO-TPAHCIIOPTHOM 00OpyAoBaHuM U T. 1. [losTOMY ompeneneHre onTUMaIbHBIX pa3-
MEpPOB CE30HHBIX, PE3EPBHBIX U MEKOIIEPAIIMOHHBIX 3aIIaCOB CHIPBS, MOy (hadpukaToB
Y TOTOBOW NPOAYKUMHU SIBIIETCS OJHOW M3 BAXHEUIIMX 3a1a4, BOZHUKAIOUIMX IPU
MPOEKTUPOBAHNN HUKHUX CKIIAJIOB JIECO3ArOTOBUTENbHBIX MPEANPUATUN.

3anacel chIpbsi. BennunHa ce30HHOTO 3amaca ChIpbs (I€PEBHEB WIIN XJIBICTOB)
MOJXKET OBITh OTIpEJIEJIeHa U3 WHTErPaJIbHOTO rpaduKka pekuMa paboThl yuyacTKa «BbI-
BO3Ka — OYMCTKA OT Cy4b€B WU packpsukeBka» (puc. 1.3, a). BriBo3ka 1o j1ecoBo3-
HOM 1opore xapakTtepusyercs JuHuen |, mpu 3ToM nperycMOTpeHO NpeKpalieHUe Bbl-
BO3KHM B TIEPHOJIbI BECCHHEH tpB M OCEHHEH tpo pacmyTHil, a Takke OoJbIIas WHTCH-
CUBHOCTH PabOTHI JIECOBO3ZHOTO TPAHCIOPTa B 3MMHEE BpPEMs MO CPaBHEHHIO C JIET-
HUM.

C Toukm 3peHuss MOTPEOHOCTEN HIDKHETO CKilana Oblia Obl JKeaTelIbHa paBHO-
MepHasi W KpyrjorojmoBas (0e3 TEpephbIBOB Ha PaCIyTHIly) padoTa JECOBO3HOTO
TpPaHCIOPTa, OJHAKO MPAKTUYECKU 3TO TPYIHOAOCTHXKMMO, TaK KaK MOYTH MpPH JIO-
OBIX THMaX JOPOKHBIX MOKPHITUH HEOOXOAMMO MpEKpaIeHNue BHIBO3KM Ha MEPUOJ
pacIyTHIIbI, @ YBEJIMUEHNUE WHTEHCUBHOCTH BBIBO3KH B 3MMHEE BPEMsI CBS3aHO C HC-
M0JIb30BaHUEM Hanbosee eeBbIX 3UMHUX JOPOT.

O4YHuCTKY JEpeBBhEB OT CYYheB U PACKPSIKEBKY XJIBICTOB Ha HUKHEM CKIIaJe
(mmuuus I1) Hambonee 1enecoodpa3sHo MPOU3BOAUTh PABHOMEPHO B TEUEHHUE BCETO T'O-
J1a, 3a UCKJIIOYEHUEM KPaTKOBPEMEHHOW IJIaHOBOW OCTAaHOBKM Ha PEMOHT tpem (BO
BpeMsi BECEHHEN WM OCEHHEW paciyTullbl). PaBHOMepHas paboTa HIKHETO CKJIaJa B
TE€YEHUE BCEro rojia, BIOJHE JOCTHKUMAs MPAKTUYECKH, TTO3BOJISET JyUIlle MUCIIOJIb-




30BaTh JIECOCKIAACKOE O0OpYJIOBaHME, MOJIHEE 3arpy3uTh paboOuuX, CBOEBPEMEHHO
BBIITYCKaTh BCE BUJBI MPOJIYKIUHU (XOTS U BEJET K HEKOTOPOMY YBEIMUYEHHUIO CE30H-
HOTO 3aI1aca 3aroTOBJIEHHOTO JIECA).

Paccrosinue mexny nmunusmu 1 u I xapaktepusyer BeIMUMHY CE30HHOIO 3ara-
ca. Hanbonbimii 3anac ceipbsi Ec Oyner k Hayally nmpekpamieHusi BIBO3KU B CBSI3U C
BECEHHe! pacryTuiel (Ha npuBeAeHHOM rpaduke — B Havane amnpeisi). U3 rpaduka
BUHO, YTO BEJIMYMHA HAHOOJIBIIETO CE30HHOIO 3amaca JAepeBbEB WU XJIBICTOB OIpe-
NeIsieTcs

Ec = Q:al -+ (Qaz“‘Gaz)—Gal — Qs—Ga,

rae Qs=Qs +Qs, H Gy =G5 +Us,— cOOTBETCTBEHHO O0OBEM BBIBO3KH

H OYHCTKH JlepeBbeB OT Cy4beB (pPacKpsKeBKH XJILICTOB) B 3HMHHI
MepHoOA.
B cBoio ouepesb Qy=7Qrc H G;=PQrc. B 3THX dopmynax

Qrc — rof0Bo# rpy3o000poT HHKHEro CcKjajaa; y— Ko3phHUHEHT
CE30HHOCTH BbIBO3KH, MOKa3blBalOLIHH, KaKas 4acTb rofloBoro rpy-
30000poTa NMPHUXOAHTCS HA 3HMY, o i}

B — ko3¢ duLmeHT Ce30HHOCTH 00PAOOTKHU CHIPBS (OYUCTKH IEPEBHEB OT CYUb-
€B, PACKPSIKEBKH XJIBICTOB), MOKAa3bIBAIOIIMM Kakash 4acTh T'OJIOBOTO I'Py30000poTa
00pabaTpIBaeTCs 3UMOM.

3anacsl noaygpadpukaroB. K nomydabpukatam Ha HUKHUX CKIIaJaX OTHOCST:
XJIBICTBI, 00pa0OTaHHBIE HA CYYKOPE3HBIX YCTAHOBKAX M TMOMJIEKAIIHNE PACKPSIKEBKE
Ha COPTUMEHTBI; COPTUMEHTHOE JIOJITOThE, TMOJIIeKaIlee OKOPKE; OKOPEHHOE COPTHU-
MEHTHOE JIOJIT0ThE, MOJUIeKAIEe pa3fesKe Ha KOPOTKOMEpHBIE JiecoOMaTepUalbl;
HIMAIbHBIE KPSDKU, TOAJEKAIINE PACTUIOBKE Ha MIMAbl; MTHJIOBOYHUK, MOCTYIAIO-
U 71 paCIMIOBKHU B JICCOMIIIBHBIN 1I€X; KPYTJIbIe JIECOMAaTeprabl, MOICKAIIIIE
nepepabOTKe Ha TapHbIE JOUICYKH, KOJIOThIE OanaHChl, TEXHOJIOTHYECKYIO ey U T.
m.

VYcranoBku, BeIpabateIBatomue noixydadpukarel, 1 00opyaoBaHue, nepepada-
ThIBaroIIee noiaydadpukaTsl B TOTOBYIO MPOIYKIIUIO, HA HIDKHUX CKIIAJaX B TEUCHHUE
roga oObIYHO PabOTalOT PaBHOMEPHO, HE MMeEs 3apaHee 3alUIaHMPOBAHHBIX M3MEHE-
HUW puTMa paloThI, a TAKXKE IITUTEIBHBIX OCTAHOBOK (32 UCKIIOUEHUEM TepUoia Oc-
TAHOBKM BCErO CKJIaJla Ha BpeMsl TUIAaHOBOTO PEMOHTA). B CBSA3M € 3TUM Ha HUKHUX
CKJIa/IaX CE30HHBIX 3aIacoB Mory(hadpuKaToB OOBIYHO HE CO3/1aeTCsl.

Hapsimy ¢ »TuM BcreacTBUE CIyYaiHBIX IPUYMH BBIXOJ OTIEIBHBIX COPTHMEH-
TOB, MOJIYYAIOUINXCS MPU PACKPSIKEBKE XJIBICTOB, HEPABHOMEPEH; MMOATOMY TEpe]] e-
pepabaThIBAIOIIMMHU 1I€XaMU WJIM YCTaHOBKaMU JOJDKHBI CO3/1aBaThCs PE3EpBHbBIC 3a-
nacel moiay¢adbpukatoB (COpTUMEHTOB). [1o CyIecTBYIOIMM HOpMAaTHBAM MX 00BEM
JIOJKEH PaBHSTHCS 2—3-CMEHHOMY 00beMy repepabotku. Takue 3amacel obecreuu-
BalOT CPABHUTEIHLHO PUTMUYHYIO pabOTy lLiexa JAake B TOM Cilyyae, Korja noiydao-
pPUKATHI TIOIAIOTCS B TEUEHHUE JIBYX CMEH B CYTKH, a IIeX paboTaeT B OHY CMEHY, WU
Ha00O0POT.

Mexay cMEXHBIMU TEXHOJOTUYECKUMH YCTAaHOBKAMM, BXOSIIUMH B OJHY MO-
TOYHYIO JIMHUIO, CJIEIyeT CO37aBaTh MEKOIEPAIMOHHBIE 3amachl Moy(adpuKaTos,
KOMITCHCUPYIOIINE U3MEHEHHUSI puTMa pabOThl U KPAaTKOBPEMEHHBIC OCTAHOBKH JIFO-



0ol u3 3TUX ycTaHOBOK. Takue 3amachl pazmeniatoT B Oy(epHbIX Mara3uHax WiH Ha
IUIOLIAJKAX, BMECTUMOCTb KOTOPBIX JIOJDKHA 00€CIIEUUTh ¢ TPEOyeMOi BEPOSITHOCTBIO
PUTMHUYHYIO pabOTy MOTOYHOM JINHUU.

3anacel roroBoii mpoaykumu. K rotoBoil mpoayKuMy Ha HUKHHUX CKJIaAax
OTHOCAT: KpPYIJIbIE JecOMaTepuaibl, OTTpy’KaeMble B HEpa3AeleHHOM BUJE (CTpou-
TeJbHbIE OpeBHA, TUCTBEHHBIE JICJIOBBIE KPSKU, MHOTA MTUIOBOYHUK, PYICTOCUYHOE U
0aaHCOBOE JI0JTOTHE U T. I1.), pa3/IeJ]aHHYIO PYJHUYHYIO CTOWKY U OajlaHChl, IIMaJbl,
MAJIOMaTEpHUabl, TAPHbIE JOLICYKH, TEXHOJOTHUECKYIO LISy U Ap. 3amnacbl TOTOBOM
NPOAYKIMU pa3MeniaoT y ppoHTa oTrpy3ku. HepasaenbiBaeMble COPTUMEHTHI TIOCTY-
naroT K PPOHTY OTTPY3KH OT COPTUPOBOYHBIX YCTaHOBOK. [Ipoaykius, monyyaromasi-
csl B pe3yJibTaTe 00paboTKU WM nepepadboTku monyhadpuKaToB, MOJAETCS Ha CKIIajl
FOTOBOM MPOAYKIIMU U3 COOTBETCTBYIOLIMX LIEXOB, IPU 3TOM OHA B PSAE CIy4acB B
ATHX IeXaxX TaK)Ke MOJBEPraeTcsi HE0OX0AUMOM COPTUPOBKE.

VY ¢poHTa OTrpy3KH CO3AAIOT CE30HHBIE W PE3EpBHBIE 3amachl TOTOBOM MpO-
IYKIIMW; KPOME TOTO, JIJIsl HEKOTOPBIX BUIOB MPOAYKIIMH MPETYyCMATPUBAIOT TEXHOJIO-
ruyecKkue 3amacbl. MeomnepaloHHbIE 3amachl B JaHHOM CIIy4yae HE CO3/aloT, a UX
POJIb BBHITIOJIHAIOT pe3epBHBIC 3amackl. OObEeM 3amaca roTOBOM MPOIYKIMU y (PpOHTA
OTTPY3KU OMPEAETSIOT OTACIBHO I KaXA0r0 BUAA MPOAYKIMU (Ul KaXA0ro COop-
TUMEHTA).

Ce3onHbIE 3amachl TOTOBOW MPOAYKIIMH MPEIHA3HAUYEHBI 00€CTIeUnTh HOPMAalb-
HYI0 pabOTy BO BpeMsi 3apaHee 3arIaHuPOBAHHBIX OCTAHOBOK PabOThI LIEXOB HIXKHETO
CKJIaJla WM NEPEPHIBOB BBIBO3KU CO CKJIaJa TOTOBOM MPOAYKIHUU CPEICTBAMMU KEJe3-
HOJIOPOYKHOTO MJIM BOAHOTO TpaHcnopTa. [lepepabarbiBaroniye 11exa HUKHETO CKJiaga
00OBIYHO paboTalOT B TEYEHHE I'0/1a PABHOMEPHO U OCTaHABIIMBAIOTCA TOJIBKO Ha CpaB-
HUTEJNBHO KPAaTKOBPEMEHHBIN Mepuol peMoHTa (tpeM). ['onoBoi rpaduk BbIXOJA TO-
TOBOI NpoAyKIMH Ha puc. 1.3, a, uzodpaxen nunuei I11.

Ha npupenbCoBBIX HIDKHUX CKJIaJax Yalle BCETO OTIPY3Ky TOTOBOM MPOIYK-
MU Ha MOJBIKHOM cocTaB xene3Hbix aopor AO PXKJ[ mnanupyroT paBHOMEpHOM B
TE€YEHHUE BCEro roja 6e3 nepepbiBOB—iIuHus [V.

PesepBHBIC 3amackl TOTOBOM MPOAYKIIMU Y (PPOHTA OTTPY3KH MPU3BAHBI KOM-
NEHCHPOBATh BHI3BAHHYIO CIyYalHBIMH TMPUYMHAMHU HEPABHOMEPHOCTh PabOTHI OT-
JENbHBIX 1I€XO0B, MOJA4YM MOJ MOTPY3KYy *KEJIE3HOJOPOKHBIX BarOHOB U CYJZIOB, BO3-
MOHOCTH CHa4H Jieca B CIUIaB. BelnunHy pe3epBHBIX 3a11aCOB TOTOBOUM MPOAYKIUH Y
(bpoHTa OTTPY3KH OMPEIEISIIOT MO CYIIECTBYIOIIMM HOPMATHUBaM IS PUPETbCOBBIX
CKJIa70B — OT 15 110 45-cyTOuHOrO 00bEMa OTTPY3KH; IPU FTOM HEOOXOIUMO UMETh
B BUJY, YTO B HEKOTOPBIX CIIy4asX JUIisl MPUPEIbCOBBIX CKIAI0B (B OCOOEHHOCTH
BCJIE/ICTBUE HEMPETyCMOTPEHHBIX MepeboeB B paboTe KeIe3HOAOPOKHOTO TpaHCHOop-
Ta) pe3epBHBIN 3aMac rOTOBOM MPOAYKIIMU HAMHOTO MPEBIIIAET CE30HHBIN 3arac.

BennunHy TEXHOTOTHYECKUX 3aMacoB TOTOBOM MPOAYKIIUU Y PpOHTA OTTPY3KU
ONPEACIISIIOT CPOKOM MPOCYIIIKH, 3aBUCAIIAM OT MECTHBIX YCIOBHM M COrJIAIIEHUN C
NOTPEeOUTEISIMHU.

XpaHeHHe J1ecoMaTePHATIOB HA CKJIAjie.

3amacel JlecoMaTepuagoB Ha CKJIaJax pa3MemaloT OOBIYHO B IITAOENSIX WU
noJieHHUIax. Pa3mepbl U KOHCTpYKIMHU mTadenell AOKHBI oOecrieunBaTh COXpaH-
HOCTb YJIOKEHHBIX JIECOMaTepUaoB, TApaHTUPOBAaTh O€30MaCHbIE YCIOBUS pPadOThI U



COOTBETCTBOBATh TEXHUYECKUM BO3MOXKHOCTSAM INTAOEICBOYHOTO OOOPYIOBAHUS.
JlonTroThe YKIIAABIBAIOT B PSIOBBIC, TAYKOBHIC UJIH IJIOTHBIEC MTa0EIs.

B psanoBbIx mrabensx jgecomaTepuanbl pacloiaraloT napajuieIbHbIMU PSAIaMH,
MEXy KOTOPBIMHU YKIIAJbIBAIOT IBE-TpU JUHHUU Mpokianok. [lltaGens takoit KOHCT-
PYKIIMH 00ECIIEYUBAIOT JIYUIIYIO TI0 CPABHEHHIO C IPYTHMMH TUIIAMU IITadesel mpo-
CYLIKY JIECOMAaTE€pPHaJIOB, HO MPUMEHSIOTCS PEIKO TaK Kak TpeOyroT py4yHOU packat-
ku. Koadduuuent nomnoapeBecHoct A psimoBoro mrabdens (OTHOIIEHHE OO0beMa
YIIOKEHHBIX JIECOMATEPHUATIOB K T€OMETPUUECKOMY 00beMy IITa0ess) mpuOIu3UTEIb-
HO paBeH 0,45—0,55.

B naykoBeIX mTabesnsax mayky JecoMaTepuanoB OTISSIOT IPYT OT Apyra ropu-
30HTAILHBIMH M HAKJIOHHBIMHU Tpokiagkamu. [lItabenst Takoro Tuna NpuMEHSIOT TpU
YKJIAJKe JIecCOMaTepHalioB JieOeKaMU WM KpaHaMH, CHAOKeHHbIMU cTponiaMu. O0b-
€M TayueK, YKIAJbIBa€MbIX B IITa0esb, COOTBETCTBYET I'PY30II0ABEMHOCTH ITabese-
BOYHOTO oOopymoBanus. KoaphuueHT mosHoApeBECHOCTH MAYKOBOTO ITadens A =
0,64-0,65.

B muoTHble miTabens yKIAbIBalOT JiECOMATEpUANbl MPH HCIOJIB30BAaHUU Ha
mrabeneBKe KPaHOB C TOPLIOBBIMU WU YemMOCTHbIMH Tpeidepamu. Kosddumment
MTOJTHOIPEBECHOCTH TUIOTHOTO mTabens coctasisier A = 0,65-0,7.

3amnacel XJIBICTOB M IEPEBbEB HAa HMKHUX CKIIAAaX YKJIaJIbIBAIOT OOBIYHO B May-
KOBBIC mTabess1, KoA((OUITUEHT MOTHOAPEBECHOCTH KOTOPBIX 3HAUYUTEIBHO HIDKE, 9eM
y aHAJIOTMYHBIX [ITabenel 3 COPTUMEHTHOTO JOJTOThA, U coctasiset 0,25—0,35.

KopoTkue kpyribie ¥ KOJOThIE JIeCOMAaTepHalbl (JUIMHOM 10 2 M) yallle BCEro
XpaHATCS Ha JIECHBIX CKJIaJaX B IUIOTHBIX mTabessx (MOJIeHHUIIAX), a MHOTIa B KY-
gax. [ToleHHUIIBI YKIABIBAIOT U Pa30HUparoT rpeiepHBIMU KpaHAMH, aBTOIIOTPY34H-
KaMu Wi BpyuHyto. KodppuimeHT nmoaHoapeBeCHOCTH MOJEHHHMII COCTaBIseT A =
0,74-0.75. XpaHeHue KOpOThs B Ky4aX MPUMEHSIOT Ha JIECHBIX CKJIa[aX IEeIJUTFOJIO3HO-
OyMa)XHBIX TPEANPHUATHI, HAKATUIMBAIOIINX OJHOBPEMEHHO OOJIBIIOE KOJIUYESCTBO
Coipbsi. Kyuum yKJIamplBalOT CHENUANTbHBIMU HAKIOHHBIMU JIECOTPAHCIIOPTEPAMU
(crakkepamu), a pazdupator rpeiidepnbsiMu kpanamu. KosddummeHnt nomHompenec-
HOCTH Kyu coctaBisieT A = 0,45-0,5.

HInaner a7s IpOCYIIKK YKJIAIBIBAIOT HA CKIIaJe B KJIeTOuHble mTabens mo 50
MIT. B KOXAOM. Takyro YKJIaJKy MOXHO MPOU3BOJIUTH TOJBKO BpyuHyto. Eciu mpo-
CyIIKa He TpeOyeTCs, TO MMaIbl XPAHIT B MAYKOBBIX IMTAOCTSAX, YK IbIBACMBIX aB-
TOTIOTPy34YrKaMH Win KpaHaMu. KoshHuimeHT nosrHoIpeBECHOCTH KIETOYHOTO IITa-
oenst coctasisier [l = 0,434-0,46; 11t mauykoBBIX 1ITa0eael A HaXOAUTCS B Mpeaesiax
ot 0,74 1o 0,93 B 3aBUCHMOCTH OT pa3MepOB MAYKHU U MPOKIAJIOK.

KoucTpykinu mrtabeneii miaoMaTepranoB 3aBUCAT OT TOTO, JUIS KaKUX IHeJIeH
UX YKJIaabIBatoT. [IrmoMarepualtsl Uit MPOCYIIKHM YKIAABIBAIOT B PSIIOBBIC IITA0EIS C
pa3pbIBaMU MEXIy COCETHUMU JOCKAMH M C UCTIOIh30BAaHHEM B KAUECTBE MPOKIIATO0K
Tex ke mnuioMarepuanoB. KodppuiueHt moJHOApEeBECHOCTH Takoro mrabens co-
craBisieT A = 0,34-0,35; yknaapiBatot ero BpyuHyr. [Ipu ncnonb3oBanuu Ha mrade-
JICBKE aBTOTIOTPY3YMKOB U KPAHOB MHJIOMATEPHAIIbI YKIIAJBIBAIOT B TTAYKOBBIE IITa0C-
as ¢ A =0,74-0,75. B aToM ciydae Ha CKJazie TUJioMaTepuabl He MPOCYIINBaIOT.

TexHomornyeckyro Imeny Ha JIECHBIX CKJIaaX XpaHST B CHEIHAIbHBIX OyHKe-
pax win B Kyd4ax, PacloJIOKEHHBIX Ha OTKPBITHIX IUiomaakax. Kyun HacemaroT jeH-
TOYHBIMH TPAHCIIOPTEPAMH MM ITHEBMOTPAHCTIOPTHBIMU YCTaHOBKaMu. Pa3z0uparot



Ky4uHu OyJbao3epaMu, rpeiiepHbIMU KpaHaAMHU WM aBTONOrPY3UHMKaMH, CHA0KEHHbI-
MU KOBIIOM. Ko3QuiueHT moJHOAPEBECHOCTH Ky4 TEXHOJIOIMYECKOW WIENbl CO-
crasiser A = 0,34-0,35.

B nocnennee Bpemsi 0oJblIoe pacpOCTpaHEHHE MOJIy4YMiia CHCTEMa €IUHOTO
MaKeTa; MPU 3TOM JIeCOMaTepHalbl XPAHAT U MEPEBO3SAT B MMaKeTaxX, UMEIOIIMNX (PUKCHU-
pOBaHHYIO (OpMY, pasMepbl U Maccy, COrJIacOBaHHbIE C rabapUTOM IMOTPYKaeMOro
MOJIBUYKHOTO COCTaBa M IPy30MOAbEMHOCTHIO MOTPY304HOTr0 00opynoBanus. opmu-
PYIOT MAKEThl B THOKOM WJIM JKECTKOM 00Bs3KE, OOpEIIETKE WM KOHTEHHEPE U XPaHsT
B MakeTHbIX ITadensix. Koagduiment noaHoapeBecHOCTH MaKeTHBIX IuTabenel 3a-
BUCHUT OT BHUJA MAKETUPYEMBIX JieCOMATepHAIIOB, pa3Mepa MakeTa, THMa OOBSI3KH U
NpUOTUZUTENHEHO PAaBEH KOA(PPUIIMEHTY MOIHOAPEBECHOCTH MAYKOBOTO IITa0EIsI.

Pa3mepsl mTabeneit, a Takke pa3MeIlleHHe UX Ha CKIIaJe ONMpeNesstoTcs mpa-
BUWJIAMH TOKapHOW 0€30MacHOCTH U TEXHOJOTMYECKUMH BO3MOXKHOCTSIMH IITalese-
BOYHOr0 00opynoBanus. JlinHa mrabeneid JOATOThS MPAKTUYECKU HE OTpaHUYeHA U
3aBUCUT B OCHOBHOM OT THIIa ITa0eaeBOYHOro obopyaoBanus. [Ipu ucnonp30BaHum
JUIS 9TOM LIeH JieOeIoK Wi KabeabHBIX KPaHOB JUIMHA IuTadeneit gocturaer 250—
300 m; mpu mTabeneBke OAlIEHHBIMU WM KOHCOJIBHO-KO3JOBBIMU KpaHamu 20—25
M; ipu py4gHO# packatke 10—20 m. BricoTta mrabeneit qonrotest qoxoaut 1o 10—12
M (TIOJTyTOPHOM JUTMHBI YKJIaJAbIBAEMBbIX JiecomaTepuasioB). Ha ce30HHBIX U pe3epBHBIX
CKJIaJaX JE€PEBbs WM XJIBICTHI YKJIAIBIBAIOT B 1ITa0eNns AmuHoM 10 150 M 1 BeICOTOM
1m0 11 m. Pazmepsr mrabeneit kopoThs: anrHa 20—30 M 1 BeICOTA MPU MEXaHU3UPO-
BaHHOM ykiagke 3—4 M u npu py4yHou ykiazake 10 2 M. Kierounsle mrabenst mmnan
UMEIOT pa3Mepsl 2,75x2,75 M npu BbICOTE J10 2 M, @ TAYKOBBIE 1ITadend JiuHy 30 M 1
BBICOTY 10 4 M. BrIicoTa mrrabenei nmuaomaTepuaaoB 10Xoaut 10 6—S8 m. Kyun Tex-
HOJIOTUYECKOU IIenbl UMEIOT BBICOTY 10 10 M u mmmpuny ocHoBanus 25—30 m. [Jnu-
Ha Ky4u gocturaet 50 m.

Mexay coceTHUMH ITAOCISIMH JTOJITOThs, IITAT U MAJIOMAaTepUasoB, a TAaKKe
MEXy CHapEeHHBIMH TOJCHHUIIAMU KOPOTbS, YCTPaWBAIOT Pa3phIBbl MUPUHON 1—2
M, @ MEX]ly TpyNIaMHu mradesneid — MPOTUBOIIOKAPHBIE PAa3pPbIBHI.

I'nasa 2 TEOPETUYECKHUE OCHOBBI IECOOBPABATBIBAIOIINX
N NNEPEMECTHUTEJIBHBIX OITEPAIINH HA JIECHBIX CKIIAJAX

2.1. PESAHUE JIPEBECUHBI TIIPU NMEPBUYHOMN OBPABOTKE M
INEPEPABOTKE 3AI'OTOBJIEHHOI'O JIECA HA CKJIAIE

Ha necHpIx ckiamax CyIIECTBEHHOE 3HAYCHHE MMEIOT padOThl MO MEXaHU4Ye-
CKOM 00pabOTKe JAPEBECUHBI, T. €. pabOThI, CBSI3aHHBIC C €€ pe3aHueM. DTH PadbOThHI
BBITIOJIHAIOT 000PYA0BaHUEM CIIEAYIOIIETO Ha3HAYCHHS:
» JUIA OYHMCTKH JICPEBBEB OT CYUYhEB; PEKYIINE WHCTPYMEHTBHI — HOXH,
¢dpessl;
» ISl TIOTIEPEYHOTO JICJICHHUS XJIBICTOB (PACKPSDIKEBKH) U JIONTOThs (pas-
TIEJIKH); PEKYIINE NHCTPYMEHTHI — KPYTJIbIe WM IIETTHBIC TTUJIbI, HOXKU;



» Ui OKOPKH IIMaJl, KPYTJIBIX B KOJIOTHIX JIECOMATEPHAIIOB; PEXKYIINE UH-
CTPYMEHTBI — HOXH, Ppe3bl, Tyble KOPOCHUMATEIH;

» NS TMPOJOJBHON paciuiIoBKH (BBIMWIOBKY IIMAN, MHJIOMATEPUAIIOB,
TapHBIX JOLIEYEK); PEKYIIHE WHCTPYMEHTBl — KpYTJIbI€, JIEHTOUYHBIE
WM paMHBIE TTHIBI;

» IS pacKaJIbIBaHUSI KOPOThST; PeXKYIIHNA MHCTPYMEHT—KIIUH;

» NS U3MENbUCHUS JPEBECHHBI MPH BBIPAOOTKE IIETIBI; PEXKYIIUE WHCT-
PYMEHTBI — HOXH.

Teopernueckrue OCHOBbI MEXaHUYECKOW 00pabOTKH IPEBECUHBI HA3BIBAIOT TEO-
puel pezanus. 3ajadell TEOPUM PE3aHUs APEBECUHBI SIBISIETCS ONpPEACIICHUE YCUIIUH,
BO3ZHMKAIOIIUX NP PE3aHUU U MOTPEOHON MOITHOCTU HA PE3aHuE, a TAKKEe HaXOxKe-
HUE ONTUMAIbHBIX MApPaMETPOB PEXKYIIUX HWHCTPYMEHTOB, MAIOIIUX HAUOOJBIIYIO
NPOU3BOJAUTEIHLHOCTD NIPU HAUMEHBIIIEH 3aTpaTe SHEPruu U TpeOyeMoM KauecTBe 00-
pabaTbIBaeMOii MOBEPXHOCTH.

OcHOBHBIE TIOJIOKEHUS TEOPUU PE3AHUS IPEBECUHBI OBLIN pa3paboTaHbl B KOH-
ne XIX u nauane XX 3eka pycckumu yuensimu M. A. Tume, I1. A. AdanacseBbim, I1.
B. Hendepom. KpynHslii BKIag B HAYKy 0 MEXaHUIECKOW 00pabOTKe APEeBECHHBI BHEC
BUJHBIN coBeTckuil yueHwl nmpodeccop JITA M. A. JlemeBoii, co3gaBiimii coOCT-
BEHHYIO TEOPHIO pe3aHusi IPEBECUHBI U BhIMYCTUBIIUNA B 1934—1939 rr. xanuraib-
HBIU TPYJ, NOCBSIIEHHBIA 3TOMY BOIIPOCY.

Ha necnpix ckiajax NMPUMEHSAIOT pE3aHHUE APEBECHHBI KaKk ¢ 0Opa3oBaHUEM
CTpyXeK (muieHue, ppe3epoBaHue, CTPOTaHUE), TaKk U OECCTpyKeUHOe pe3aHue (pe-
3aHHE HOKaMM, pacKalibiBaHuE). B mepBoM citydae B Ipoliecce AeIeHUsl YacTh JpeBe-
CUHBI U3MEIIbYAETCS B CTPYKKH (OMMJIIKH ), SIBJISIFOITUECS B OOJIBITMHCTBE CIIy4aeB OT-
xojamMu. Bo BTOpoM ciyuyae M3MenbueHusl JPEBECUHBI HE MPOUCXOIUT, a OCYIIECTB-
asieTcst 6e30TX0qHOe ee aeneHue. [IpuHIMIBl paboThl PeXKYyIIMX HHCTPYMEHTOB, TPO-
U3BOJAIIMX KAXKIBIM W3 ITHX BUIOB PE3aHHUA, CYIIECTBEHHO OTJIMYAIOTCS APYT OT
Jpyra; COOTBETCTBEHHO PA3JIMYalOTCs U METO/IbI PACUETOB.
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Puc. 2.1. daementapuoe pesanue:

@ — 3neMeHTaprutii peaew; 6 — NPOAOALHOE pPC3AHHE, & — MONepeyHoe pe3aHue; 2 — pesaHHe
D TOpel



Pe3anue 31emMeHTApPHBIM pe3noM. [y eieHus JpeBEeCUHbl ¢ 00pa3oBaHUEM
CTPYXEK MPUMEHSIOT Pa3HOOOpa3Hble PEXYILIMe MHCTPYMEHTBI, OCHOBHBIM 3JIEMEH-
TOM KOTOPBIX SBIISIETCS MPOCTOW (3JIEMEHTApHBIN) pe3el, MPeACTaBIsIonUil co0oi
CTaJIbHOM KJIMH, IIMPUHA KOTOPOro Oosblie MUpUHBI 00pabaThiBaeMOro Marepuasa
(puc. 2.1, a).

Buenpsisich B IpeBecuHy, pe3el] OTAENISET TOHKYIO CTPYKKY MOCTOSIHHOM TOJI-
muHbl. Pe3anne TakuM pe3rioM Ha3bIBACTCs SJIEMEHTAPHBIM.

CKOpOCTh IBM>KEHHUSI pe3lia Ha3bIBACTCSI CKOPOCTHIO PE3aHMUs V.

OCHOBHBIE 3JIEMEHTHI pe3la:

1—2 — ne3Bue (pexyIias KpOMKa);

1—2—8—7 — nepenusisa rpanb (rpyaKa);

1—2—10—9 — 3axHsas rpaHb (CIIMHKA);

B — yron 3aocTpenus (yroJ 3aTO4YKH);

0. — 3aJHUH yroia (yrojl HaKJIOHA);

0 — yToJI pe3aHus.

Mesx 1ty yrioBbIMH BETMUYMHAME, XapaKTEPU3YIOLIUMH pe3ell, CYIIeCTBYET Ciie-
TYIOIEee COOTHOIICHHE 0= 3 + a.

OCHOBHBIE 2JIEMEHTBI CTPYKKHU:

b — mmpuna;

h — TommuHa.

[Tnockocth 3—4— 6—5 Ha3bIBACTCS MIIOCKOCTHIO PE3aAHUS.

Jlns BHenpeHHs pe3lla B IPEBECHHY W OTACNEHHsS OT Hee CTPYKKH K Hemy
JOJHKHO OBITh MPUIIOKEHO ycuiue Pp, HazpiBaemoe cuinoi pe3anus. OHO CKiIaJIbIBa-
eTCsl U3 YCWIHMI: Ha TMepepe3aHne IPEeBECUHBI, NehOopMaIiio CTPYKKH, MPEOI0TICHUE
TPEHUS AJIIEMEHTOB CTPY>KKH O pe3ell, pe3lia O JAPEBECUHY U T. A. BBuay cioxHoctu
MPOLIECCOB, MPOUCXOAAIINX MPU PE3AHUU, PA3JIETbHOE OMNPEICICHUE ITHUX COCTaB-
JISFOIMX BECbMa 3aTPYIHUTENHHO, TOATOMY OOBIYHO TPU BBIYUCICHUH CUJIBI PE3aHUS
YUUTBHIBAIOT CYMMapHO BCE MEPEUNCIICHHBIE COMPOTHBIICHUSI.

Pa3nuyaroT Tpu OCHOBHBIX HAIPABJICHUS PE3aHMS DIIEMEHTApHBIM PE3IOM IO
OTHOIIIEHUIO K BOJIOKHaM JPEBECHUHBI: MPOJOJBHOE, MOMEPEYHOe M B TOpell (puc.
2.1,6,B,T).

[Ipy npoAOTLHOM pe3aHUM pe3el] IBUKETCS B TUIOCKOCTH BOJIOKOH Mapalieib-
HO MX JJIUHE; CTPY’KKa HUMeeT (pOopMy TOHKOH JICHTHI.

[Ipu momepeyHoM pe3aHuu pe3ell ABUKETCS B TUIOCKOCTH BOJIOKOH MEPICH/IH-
KYJISIDHO MX JUIMHE; CTPYXKKa MOJy4aeTcs HEMPOYHOU, €€ AJIEMEHTHI cllad0 CBSI3aHBI
MEXIy COOO0M.

[Ipu pe3anuu B TOpell pe3el] ABIKETCS B TUIOCKOCTH, IEPICHAUKYJIIPHOU Ha-
MPaBJICHUIO BOJIOKOH, Mepepe3as Ux; CTPY>KKa B ATOM ClIydae 4Yallle BCEro pacChlnaeT-
Csl Ha OTJENbHBIC, HE CBA3AHHBIC MEXKIY COOOM IJIEMEHTHI.




HcenepoBaHusMH YCTAHOBJIEHO, UTO cHaa pedandst Pp (a4aa cpe-
3aHHsl OJHOH CTPYXKM NPOCTHIM pe3uoM) BO3pacTaeT ¢ yBeJHye-
HHEM MJIOILAJAH €e MOMEePeuHOro CEeueHHs, CJeA0BaATeJbHO, M O Il -
HOCTbL Pe3aHHA 3aBHCHT OT o0beMa ApPeBeCcHHH, NpeBpauleHHON
B CTPYXKKY B €HHHLY Bpemenu, T. e. P,=kbh n N, -=kbhv =Rq.

Ha ocHoBauHH HCCeJOBaHHI MPHHATO TAKMKCE CUHTATh, UTO MO-
TpeGHasi MOIIHOCTb HA CPEe3aHHC CTPYKeK JIOOLIM pexyuiHM HH-
CTPYMEHTOM (@ He TOJIbKO 3JIEMEHTapHBLIM pe3loM), Takie Bo3pa-
CTaeT ¢ yBeJHYeHHeM o0bema CTpyxKekK, cpe3aeMbiX B eAHHHILLY
Bpemenu. CuenoBaresibHO, npu Ja060M BHae pe3anus ¢ obpasoBa-
HHEM CTPYXKEK HMEeT MeCTO COOTHOWEHHE

Ny = kg, @.1)

rae Np— MowHocTs pe3anua (Ha pesuax), Bt;, ¢ —o6Gbem apese-
CHHBI, NPEeBPALICHHON B CTPYXKKY B €AHHHIY BpeMCHH (CEKYHAHbI
o0beM CTPYKKH), M3/c; Rk — KoahdHUHEHT MPONOPUHOHAILHOCTH,
Ha3blBaeMblii B JIlaHHOM cJiydae yJAeJabHoi# pabGoToii pe3a-
HHa, JIxK/M.

B cBoio ouepeas Nyp=Pyv 1 cieloBaTenbHO

P,=kq:v, (2.2)

rae Pp— cuaa pesanus, H; v — ckopocth pesanuns, mfc. Kosaddu-
IWHEHT NMPONOPUHOHAJBHOCTH R B 3TOH opMysie HMEEeT pa3MepHOCTb
H/M? u HOCHT Ha3BaHMe y/A€JbHaf CHJA pe3aHUMA, ero yuc-
JEeHHOE 3HAYeHHEe PABHO YHCJIEHHOMY 3HAMEHHIO YAeabHol paboTh
pe3anus, No3TOMY B AaJibHEHIIEM pa3jiHuHe MEXAY 3THMH BEJHYH-
HAMHU He JeJaeTcs.

Ha Benmuunny K okasbiBaeT BiMsHUE psij (PaKTOPOB: HANPABJICHUE PE3aHUS IO
OTHOLIEHUIO K BOJIOKHAM JIPEBECHHBI, TBEPIOCTh APEBECUHBI, BEJIMUMHA YIJIa PE3aHUS
0, CTeTeHb 3aTyIJICHUSl pe3lla, TOJIIMHA cpe3aeMoi CcTpykku u ap. M3 paccmartpu-
BAaeMbIX TPEX OCHOBHBIX HAIPABICHUN Pe3aHUsl HAMOOJBIIYIO BEIHYMHY K UMeeT mpu
pesanuu B Topen,. OHO B 2—2,5 pa3a mpeBbIlIaeT BEIUIUHY K 171 IPOJI0IBHOTO U B
4—5 pa3 — ISl IOTIEPEYHOTO PE3aAHUS.

C yBenuyeHUEM TBEPAOCTU JPEBECUHBI (CBSI3aHHOM C MOPOJON, BIIAXKHOCTHIO,
TEMIIEpaTypoil M Jp.) W 3aTYIUICHHEM pe3lla BEJIMYMHA yAEIbHON pabOThl pe3aHus
BO3pacTaeT. Tak ke BeJrurHa K Bo3pacTaeT mpu yBeJIMUYCHHUH yIjia pe3aHus O, BIus-
HUE KOTOPOTO OCOOEHHO CYIIIECTBEHHO MpHU pe3aHuu B Topel] (mpu 6>80° pezaHue B
TOpEI] BOOOIIIE HEBO3MOXKHO); TIPU MPOJOJLHOM U TOINEPEYHOM pPEe3aHUU BIHSHUE O
Ha BeMUYMHY K CpaBHUTEIHLHO HEBEJIMKO U MONEPEUHOE PE3aHHE BO3ZMOXKHO JIaXKe MPH
5>90°.

C yMeHbIIIEHHEM TOJIIUHBI CPE3aEMOM CTPYKKU BEJIMYMHA YJIEIbHOM paboThI
pe3anus K (T. e. paboThI, 3aTpaunuBaeMoil Ha MPEBPAIICHHUE B CTPYKKY SITUHUIBI 00b-
eMa JIPEBECHHBI) YBEIMUMUBACTCS; 9TO OOBSICHICTCS TE€M, YTO, JIJIsl TOrO YTOOBI pase-
JUTh KakoM-mu0o 00beM ApEeBECHHBbl Ha MEIKHE YacTHIlbl, TpeOyeTcs 3aTpaTUTh
Oonblie paboThl, YeM MpHU AeNeHUH Ha Oojee KpymnHble. Takum oOpa3oM, ¢ TOUYKHU
3peHUS YMEHBIIICHHS PacXojia SHEPTUH Ha pe3aHue MPU HEOOXOIUMOCTH MPEBPATUTh
B CTPYXXKHU OIpEAeNeHHbI O00BEM JIpeBECUHBI, 00Jiee BBITOJHO Cpe3aTh TOJICThIE



CTPY>KKH, ITOMHS, OHAKO, 4TO KaueCTBO 00padaThIBAEMOI IOBEPXHOCTHU IPHU 3TOM
YXYIIIaeTCs.

VYka3aHHbIE 3aBUCUMOCTH yJIeJIbHON pabOThl pe3aHus OT MEePEUUCICHHBIX (haK-
TOPOB UMEIOT MECTO HE TOJBKO MPHU IEMEHTAPHOM Pe3aHHUH, HO U Ipu padoTe J1to0o-
IO PEXKYILEro UHCTPYMEHTA.

B 06opynoBanuu, mpuMeHsIEMOM Ha JIECHBIX CKJIa/laX, B OCHOBHOM HCIIOJIb3Y-
I0TCA CJIEYIOUIME METO/bl PE3aHUSI CO CHATUEM CTPYKKHU: MUJIEHUE (IIPU PACKPSIKEB-
K€ XJIBICTOB, Pa3/IeNIKEe JOJTOThsI, BRIMIJIOBKE IITai, MJIOMATepUaIoB U ap.), ¢ppese-
poBaHue (IIpU OKOPKE KPYIJIBIX JIECOMATEPUANIOB, IINAJI U Ap.) U CTporaHue (Ipu He-
KOTOPBIX BUJIaX OKOPKH).

Iunenue. ITunenrem Ha3bBIBAIOT MPOIECC pa3jeicHus oOpadaThIBaeMOro 00-
paslia ApeBeCUHbI Ha JIBE€ WIM HECKOJIBKO YacTel PU MOMOLIN IOBTOPHOTO IBUKEHHUSI
pE3LOB B JAaHHOM ceueHuu. J{J1s 3T0i e NpUMEHSIFOT UHCTPYMEHTBI, UMEIOLIUE He-
CKOJIBKO pe3lIoB U Ha3biBaeMble nuiiaMu. [Ipoliecc nuneHus 3Ha4uTenbHo Oosee cio-
KEH, YeM MPOLeCC pe3aHus dJIEMEHTapHbIM pe3loM. Kaxplil 3y0 muibl uMeeT He-
CKOJIBKO PEXKYILMX KPOMOK (II0 CyIECTBY HECKOJIBKO PE3LOB), IPOU3BOIAIINX pe3a-
HUE B Pa3HbIX HAIMpPaBJICHUSIX MO OTHOIIEHHUIO K BOJIOKHAM JpeBecuHbl. Kpome Toro,
IpU pe3aHuu 3yObsl IHJIbI padOTAIOT B 3aKPHITOM IPOCTPAHCTBE, HA3BIBAEMOM IPOIU-
JIOM, 4TO CO3/IaeT crieuu(UIecKue yCIOBHs [0 CPABHEHUIO C pabOTOM 3JIeMEHTapHOTO
pesna.

Ha necHbIX cki1agax UCIOJIb3YIOT CIEAYIOLIUE BU/IbI IHIJICHUS, OTJIMYAIOIIAECcs
HaIpaBJICHUEM MPONUIIA 10 OTHOLIEHUIO K BOJIOKHAM JPEBECHUHBI:

MONEPEYHOE — IUIOCKOCTh IPOINWJIa NEPHEHAUKYJIIpPHA HAIPaBICHUIO BOJIO-
KOH; 3TOT BHJ MIJICHUS IPUMEHSIOT MPU PACKPSKEBKE XJIBICTOB, PA3JIECNKe JOJITOThS,
TOPLIOBKE IIMAajJ ¥ MUJIOMAaTeprasoB U T. H. [Ipu 3TOM UCHONB3YIOT Tak Ha3bIBaEMbIE
MOTIEPEYHBIE MUJIBI;

NPOJOJIbHOE — IUIOCKOCTh NPONMIA MapajijielibHa HaIpaBJICHUIO BOJOKOH;
ATOT BUJ| MTUWJICHHUS IPUMEHSIOT MPH BBIMMUIIOBKE MIMajl, OPYCheB, T0COK, 00pe3Ke Kpo-
MOK Yy JIOCOK H T. I1.; UICIIOJIb3YIOT MPOJA0IbHBIC MUJIBL.

[Tonepeunble MUIIBI OTIUYAIOTCS OT MPOJIOJILHBIX B OCHOBHOM (hOpMOii 3yObeB.
Kpome Toro, nuibl, NpUMEHsSEMbIE Ha JIECHBIX CKIIaJax, Pa3fesisiioT Ha CIEAYIOIINe
BU/IBI:

Kpyrible — 3yObsl pacHoJIOKEHbl MO0 OKPYKHOCTHU CTaJbHOTO JAMCKa, HEempe-
PBIBHO BPAIAIONIECTOCS B OJTHOM HAINpaBJICHUH; MUJIBI TAKOTO BHUJIA HAXOMAT MPUMeE-
HEHUE KaK Mpu MomnepeyHoil (puc. 2.2, a), Tak ¥ NpU NPOJOJILHON pacUIIOBKE (pHC.
2.2,0);

LICTIHBIE — 3yObsl PACIOIO0KEHBI Ha 3BEHBSIX HEMPEPHIBHO ABMKYIIEHCS LETH
(puc. 2.2,B); NpUMEHSIIOT AJIsl OTIEPEYHOMN paCIUIOBKY;

JCHTOYHBIE — 3yObs PACIOJIOKEHBI Ha CTAJIBLHOW JIEHTE, HEMPEPHIBHO JIBUXKY-
HIeics B OJHOM HalpaBJIeHUH (puc. 2.2, T); IPUMEHSIOT AJI1 IPOJOJIBHON pacluioB-
KU,

npsiMble (paMHbIE) —3yObsl PacIoNIO’KEHbl Ha CTAJIbHOM MOJ0ce, COBEpIIato-
el BO3BPATHO-TIOCTyNATENIbHOE JABMXKeHUE (puc. 2.2,5); MpUMEHSIOT 7S MPOI0Tb-
HOU pacluIOBKU Ha JIECOMUIIBHBIX paMmax.
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Puc. 2.2. Ilpuembl MexaHUYECKOW 00paOOTKHU IPEBECUHBI:
a — TIOTIEPEYHOE MUJICHUE KPYTJION MUJION; 6 — MPOA0JIbHOE MTUJICHUE KPYTJION MUJIOH;
B — MONEPEYHOE MUJIEHUE LIEMHON MUJION; T — MPOJO0JIbHOE MIUJICHUE JEHTOYHOUW MUIION;
1l — MPOJIOJIbHOE THIIEHUE PaMHOU MUJION; € — (pe3epoBaHue; )K — CTPOTAHHE;
3 — pe3aHue HOYKOM B TOpEIL



MomHoCTh (Ha 3yObsiX NWIbI) U CHUIIY PE3aHUS MPU MUICHUU ONPEAETSIOT 10
dbopmynam (2.1) u (2.2). Ilpu nonepeyHoit u MPOAOILHON pAaCIMIIOBKE 00BEM JIpeBe-
CHUHBI, IPEBPALLIAEMbI B ONMWIKH B TEUEHUE OJHON CEKYHIbI , MOXKET ObITh Ompee-
JIeH, KaK MpOU3BEACHUE MIMPUHBI Mponuia b Ha BeICOTY npomnuia H u Ha cKOpOCTh
nogaun u (puc. 2.2, a, 0, B, T, A). CKOpPOCTHIO MOJIaYN 1 HA3BIBAIOT CKOPOCTh, C KOTO-
pO¥i IuJIa HaJIBUTAETCS HA APEBECUHY (CM. puc. 2.2, a, B) WU APEBECUHA HAJIBUTACTCSA
Ha nuny (puc. 2.2, 6, T, 1). Beicotoii nmponmia H Ha3pIBalOT MPOEKIMIO JUTMHBI TSI
MPOIUJIa Ha MIIOCKOCTh, MEPIICHIUKYIISIPHYIO HAIIPABICHUIO CKOPOCTH MOAAUH.

Taxum 00pa3om, It OTHOMMIIBHBIX CTAHKOB ¢ = bHu 1 cienoBareabHo

Np = KbHu, (2.3)
Pp = KbHu /v, (2.4)

rae Np — MOIIHOCTh MUJICHHUS Ha 3yObsx muibl, BT; Pp — cuna pesanus, H; K —
yaelbHas paboTa pe3aHusi (BeTUYrMHa KOTOPOM MpH MWJICHUHM 3HAYUTENIBHO 00Jb-
1Iie, 4eM MpH JIeMeHTapHoM pesannn), Jix/m>; b u H B M; V — ckopocTs pesanus,
M/C.

CKOpOCThIO pe3aHus V IIpH MUICHUU SBJSIETCS CKOPOCTh MepeMelIeHUs 3yObeB
eI J{71s KpYTIIBIX TTHIT — 3TO OKPYKHAS CKOPOCTh MWJIBHOTO JWCKA; NI IETHBIX,
JICHTOYHBIX W PAMHBIX — JIMHEWHAs CKOPOCTD LIETIH, JICHThI, PAMHOM MHJIBL. YTOJ Me-
KTy BEKTOpaMU CKOPOCTH PE3aHusl U CKOPOCTH IM0/Ia4 Ha3bIBAECTCS KUHEMAaTUYECKIM
yIJIOM BCcTpeuu 0.

Cuioil pezanus npu nuieHud Pp Ha3bIBaeTCs yCuiue, JIeHCTBYoIee Ha Ape-
BECHHY CO CTOPOHBI 3yObEB MBI M COBIAAIOLIEE 110 HAMPABICHUIO CO CKOPOCTHIO
pe3arusa. Co CTOpPOHBI APEBECHHBI HA MUTY JACHCTBYET IO BEJTMYUHE TAKOE JK€ yCHIIHE
(HO HampaBJIeHHOE B OOpAaTHYIO CTOPOHY), HA3bIBAEMOE CHJION COMPOTHUBIICHUS pe3a-
HUIO. J[J151 KPYTIIBIX TIHJT CHJIA PE3aHMs SIBIISIETCSI OKPY>KHBIM YCHIIHEM.

Bo BpeMs muiieHus BO3HUKAET TaKXKe CHia OTknMa Po nieprieHInKyIsIpHas Ch-
Jie pe3aHusl ¥ HaIllpaBJICHHAs OT 3yOhEeB MIIBI B CTOPOHY PACTIMIIMBACMO IPEBECHUHBI.
Co CTOpOHBI IPEBECHHBI HA MUY ACHCTBYET CHJIA COTPOTHBIICHUSI OTKUMY, paBHas
1o Benm4yuHe Po, HO HalpaBJIeHHAs! B OOPaTHYIO CTOPOHY.

BenmunHy cHibl OTXKHMa OTIPEEIISIOT 0 (GopMyIie

Po=aoPp, (2.5)

7€ 0 — KO3(PPUIMEHT 3aBUCSIINUNA OT (POPMBI U CTETICHHU 3aTYIUICHUS 3yObEeB MUIIbI.

®dpe3epoBanne. Ope3epOBAHUEM HA3BIBACTCS CHATUE CTPYXKKHU HOXKAMH, YK-
PEIUICHHBIMU Ha BpalaroiieMcs 0apabane win HoxxeBoM aucke. CTpykka, cpe3aemast
npu (ppesepoBaHnU, UMEET MEPEMEHHOE MonepeyHoe ceueHue. Ha secHbIX ckiiagax
(dbpe3epoBaHre MPUMEHSIOT MPHU OMpaBKe MIMail (OKOpKe OOKOBOW MOBEPXHOCTH IITIa-
JIbI) ¥ OKOPKE KPYTIBIX U KOJIOTHIX JiecomaTepuainoB. Ha puc. 2.2, e moka3aHa ornpas-
Ka IIMajibl METOJ0M (pe3epoBaHuUsl HOXKaMH, YKPEIJIEHHBIMU Ha Bpaujatouiemcsi 0a-
pabane. OKpy>KHasi CKOPOCTb HOXEH V SIBJISETCA B JAHHOM CIIy4ae CKOPOCTBIO pe3a-
HUS, & CKOPOCTBIO MOJa4M % — CKOPOCTh MOCTYNATEIHHOTO JABMXKCHHSI IITMANIbI WUITH

¢bpe3bl.



Beccrpyxeunoe pe3anue Hoxamu. Ha necHbIX ckianax O6eccTpyKedHoe pe-
3aHME HOKaMHU IIMPOKO MCIIOJB3YIOT MPU OYUCTKE JEPEBHEB OT CYUYhEB, a B MEPCIICK-
TUBE, BO3MOXKHO, OyyT IPUMEHSTH NP PACKPSKEBKE XJIBICTOB U PA3/IENIKe T0JITOThs
Ha KOPOThE. YCIOBHO MOXHO CYUTaTh, YTO ATOT BUJ PE3aHUS UMEET MECTO TAKXKE
IpU U3MENbUCHUU APEBECUHBI B 1emy. [ OeccTpyKeuHOro pe3aHus MPUBEJICHHBIC
METO/Ibl pacyeTa MOIIHOCTH M CHJIBI pe3aHusi HenmpuMeHUMbL. [Ipu sTom criocobe pe-
3aHus (puc. 2.2, 3) HOX IPEACTABISAECT COOOM CTAIBHOM KJIMH, PEXYIas KpOMKa KO-
TOPOTO Mepepe3acT BOJIOKHA IPEBECHHBI, a OOKOBBIE TpaHu pa3aBuraioT ux. Hox Bpe-
3a€TCsl B IPEBECUHY CO CKOPOCTBIO pe3aHus V (KOTOpas B JAHHOM CIIy4dae SIBJISIETCS
OJIHOBPEMEHHO U CKOPOCTHbIO TMojauu). Yaie BCEro mpu JAaHHOM CIOCOOE pe3aHus
BOJIOKHA TEpEepe3aroTcsl B TOPEL, OJHAKO UMEET MECTO U TOPLIOBO-NPOJIOJILHOE pe3a-
Hue (IpU Cpe3aHuU Cy4beB, UMEIOIIMX Yyroy BpacTanus MeHbiie 90°) u ToproBo-
NpOAOJIbHO-TIONEpeYHoe (MPU M3MENbUEHUHU JiecOMaTepualioB B ILENy Ha pyou-
TEJbHBIX MAITUHAX ).

PackanbiBanue. PackanbiBaHue KPYTJbIX JIECOMAaTEpPHATIOB MPUMEHSIOT Ha
JIECHBIX CKJaJaX MpU BBHIPAOOTKE KOJOTHIX OallaHCOB, MOJATOTOBKE TOJICTOMEPHOTO
KOPOThSI /IS MOJ]a4uu B PyOUTEb-HbIE MAILIMHBI, 3ar0TOBKE ApoB. [Ipu packansiBaHuu
KJIMH BHEJIPSIETCS B IPEBECHUHY BJIOJIb BOJIOKOH, HE TIEpepe3asi ux; moj AeiicTBueM 00-
KOBBIX IpaHEll KJMHA B pacKajblBa€MOW 3aroTOBKE 0Opa3zyercs WIeib U MNpU Jallb-
HEHIIIeM JBIKCHUH KJIIMHA €r0 JIE3BUE YK€ HE COMPUKACACTCA C APEBECUHOM.

2.2. HEPEMECTHUTEJIBHBIE OIIEPALIMU HA JIECHBIX CKJIAJAX

Hapsiny ¢ Mexannueckoil 00pabOTKOM JIpeBECHHbI Ha JIECHBIX CKJIaJaxX Mpou3-
BOJSTCS MHOTOYHMCIICHHBIE [IEPEMECTUTENBHbIE onepanuu. K HUM OTHOCATCS morpy-
304HO-Pa3rpy304Hble U IITa0eIeBOUHBIE pabOThI, COPTUPOBKA JIECOMATEPHAJIOB, IO-
Jlada JiecoMaTepualioB B nepepadaThIBaloIMe 11eXa, BHYTPUCKIIAJCKUE MEPEBO3KU U
ap. K nepemecturenbHbIM onepanusiM OTHOCATCS TaKyKe IPOJOJIBHOE IEpEMEIEHUE
XJIBICTa B PACKPsKEBOYHOM yCTaHOBKE, [10Ja4a Ha MWJIbI PACIWIMBAEMBIX JIeCOMaTe-
pHAJIOB B IIITAJIOPE3HBIX CTAHKAX U JIECONUIIBHBIX paMax, MPOJOJIBHOE IIEPEMEILCHNE
JOJITOThSL B POTOPHBIX OKOPOYHBIX CTAHKAX U T. II.

Ha necHbIX cKiIagax NPUMEHSETCS MOJABEMHO-TPAHCIIOPTHOE O0OpYHIOBAaHUE,
KOTOPOE MOXET OBbITh pa3fesieHO Ha TPU TPYIIbL: MAIIWHBI U YCTAHOBKU MEPUOIUYE-
CKOTO JEWCTBHUS; MAlIMHBI HEMPEPBIBHOIO JEHCTBHS; 000pYyIOBaHUE PEIHCOBOIO U
0€3penbCOBOr0 BHYTPUCKIIAICKOTO TPAHCIIOPTA.

VY MamuH nepuoArYECKOro JEHUCTBUA TATOBOE YCTPOMCTBO COBEPLIAET IOCTY-
NaTEIbHO-BO3BPATHOE PEBEPCUBHOE ABMKEHHUE. 3arpy3ka M pasrpys3Ka IpOou3BOAATCS
nopuusMu (maykamu, rmakeTamu, ITYKaMu) BO BpEMSI OCTAHOBKM TSTOBOIO WM 3a-
XBaTHOTO ycTporcTBa. Ilocne ka0 3arpy3Kku TAroBoe yCTPOMCTBO MEHSIET HaIlpaB-
JIeHUE JIBUXKEHUS, T. €. UMEIOTCS SIBHO BbIpa)KeHHbIE padouue U xojocTble Xoabl. K
MalllMHAM 3TOW KaTErOpUH OTHOCSAT KpPaHbl PA3JIMYHBIX THIOB, MAHUITYJISATOPHI, Ka-
HATHO-OJIOUHBIE YCTAHOBKHU U JIp.

MamuHbl HENPEPBIBHOTO JIEUCTBUS UMEIOT TATOBOE YCTPOWCTBO, HENPEPHIBHO
JBWKyLIEECs] B OJJHOM HarpaBjieHHH. VX 3arpys3ka v pasrpy3ka Npou3BOAATCS OObIY-
HO Ha X0Jay. XOJIOCTBIX XOJIOB Y 3TUX MaluH HEeT. K JaHHOW rpynmne OTHOCST Mpo-




JOJIbHBIC U TIOTIEPEYHBIC JIECOTPAHCTIOPTEPHI Pa3IUYHbIX TUIIOB. CI0/1a K€ MOKHO OT-
HECTU IMTHEBMO- ¥ TUJIPOTPAHCTIIOPTHBIE YCTAHOBKH.

K o6opymoBanuio penbcoBOTO U 6€3pebCOBOTO BHYTPUCKIIAICKOTO TPAHCIIOP-
Ta OTHOCST MAIIIMHBI, IEPEMEIIAIONINECS BMECTE C TPAHCIIOPTUPYEMBIM I'py30M (KO-
JIECHBIE JIe-COPa3TPy3YHKH, aBTO- U JICKTPOTIOTPY3YUKH, aBTOJIECOBO3bI, ITy4-KOBO3HI,
BArOHETKH U JIp.).

2.3. IPOM3BOAUTE/IBHOCTb OBOPYJOBAHHUA U NNOTOYHBIX
JIMHUU, TIPUMEHSAEMBbIX HA JIECHBIX CKJIAJJAX

OnHuM M3 OCHOBHBIX IMOKa3aTeneil paboThl J1I000H MOIBEMHO-TPAHCIIOPTHOM
WJIA TEXHOJIOTUYECKON MalIiHbI (YCTAHOBKHM) M TIOTOYHOM JIMHUU SIBIISIETCS €€ MPOU3-
BOJMUTEIBHOCTh, T. €. KOJMYECTBO MEePEMENIaeMbIX IPY30B I 00paOOTaHHOTO CHIPbSI
(nnu oy habpuUKaTOB) B €MHUILY BPEMEHHU (CEKyHIy, MHUHYTY, 4ac, CMEHY H T. IL.).
COOTBETCTBEHHO Pa3IMYalOT CEKYHIHYI0, MUHYTHYIO, YaCOBYIO, CMCHHYIO IPOU3BO-
TUTEeNbHOCTA. MammHbl (YCTaHOBKHM) M JIMHUHM, paOOTalollue Ha JIECHBIX CKJIaaax,
Yaie BCET0 XapaKTePU3yIT YacOBOW M CMEHHOW NMPOU3BOAMTEIHHOCTHIO. YUET Tie-
PEMENICHHBIX TPY30B WJIM 00pabOTAaHHOTO CHIPhs (MOIyPabpUKaTOB) B 3aBUCUMOCTH
OT WX BHUJIOB OOBIYHO BEAYT B KOJIMYECTBEHHOH (B IITYKaX JAEPEBbEB, XIBICTOB, COP-
THMEHTOB, MAYeK U T. 1I.) WUIK 00BEMHON Mepe (B M3). Jlns obopymoBaHMS, POU3BO-
TISIIET0 TIEPBUYHYI0 00pabOTKy WM TTepepaboTKy JecoMaTepraIoB, pa3IndaroT Mpo-
U3BOJUTEIHLHOCTH TI0 CHIPBIO U 10 TOTOBOM MPOAYKIIUH.

Kaxxgast mammHa wim ycTaHOBKa MOXKET paboTaTh 1a JIECHOM CKJIa/ie KaK aBTo-
HOMHO (T. €. HE3aBUCUMO OT JIPyroro o0OpyI0BaHus), TaK U B COCTaBE MMOTOYHOM JIH-
HUH.

[ToTouHbIE TUHUM JIENST HA TPU KJIacca arperaTupOBaHMUS

1) mocsemoBaTeIbHOTO,
2) mapauIeNbHOTO,
3) CcMeIIaHHoroO.

JIMHWY TTOCIENOBATEIBHOTO arperaTupoBanus (puc. 2.3, a) COCTOSAT U3 MAIIWH
U YCTaHOBOK, PACIOJIOXKEHHBIX B TEXHOJIOTHYECKOW MocieaoBarenbHoCcTH. [Iponsso-
JUTENFHOCTU BCEX YCTAaHOBOK, BXOSIINX B JIMHUIO 3TOTO KJlacca, JOJHKHBI OBITh PaB-
HBI MEXy COOOM.

JIvHWY TTapajienpbHOTO arperatupoBanms (puc. 2.3, 0) MPEaCTaBISIIOT COOOM
CHCTEMY TOTOYHBIX JIMHUI IMOCJIEI0BATEILHOTO arperaTUPOBAHUS, PACIIONIOKEHHBIX
napayuieJIbHO JPYT IPYTY W BBIMOJHSIOMIUX OJUHAKOBBIC TEXHOJOTHYCCKUE OIepa-
107078

JIMHUM cMelaHHOTO arperaTupoBaHus (puc. 2.3, B) COCTOST U3 LENOYKH IO-
CJIEZIOBATEIbHO COECTUHEHHBIX YCTAHOBOK, MEPENaloluX 3aroTOBKH] Ha yCTaHOBKH,
pacnoiokeHHbIe MapajuleTbHO APYT IPYTY; BO3MOXKHBI M 0OpaTHbIE cay4yan — Tepe-
Jlada 3aroTOBOK C HECKOJIBKHMX MapajuIeIbHO PACIOI0KEHHBIX YCTAHOBOK Ha OJIHY Iie-
MOYKY YCTAHOBOK, COEIMHEHHBIX MEXIy cOo00H mocienoBaTelbHO. B aTuX nnHUAX
POU3BOJAUTEIHLHOCTD MOCIEA0BATEIBHO COCTUHEHHBIX YCTAHOBOK JIOJIKHA PAaBHATHCS
CYMMe€ NPOU3BOAUTEIBHOCTEN YCTAHOBOK, COEJUHEHHBIX MapaJIIEIbHO.

JIOBOJIBHO 4YacTO HaXOAAT NMPUMEHEHHE NOTOYHBIE JIMHUM C PA3BETBICHUSMU
(puc. 2.3, r). B 3TOM citydyae Ha 0AHOM TEXHOJIOTMYECKON yCTaHOBKE (Harpumep, BTO-



poit) B pesyibTaTe 00pabOTKH MOJyJaroTCs JiBa Wik 0ojiee BUIOB Moy haOpuKaToB,
KQKJBIM M3 KOTOPBIX MOJABEpraeTcs JajibHeliei o0paboTke Ha CBOEH BETBU MOTOY-
HOW JINHUM, BBIMYCKAIOLIECH CBOWM BUJ FOTOBOW mpoaykuuu. MHoraa ogHa u3 BeTBEU
TaKOW JTMHUHM 00pabaThIBa€T OCHOBHYIO JIOJIIO BCEX MPOXOSIINX Yepe3 Hee 3ar0TOBOK
Y BBIITYCKAET OCHOBHYIO MPOAYKLHIO, & YEPE3 BTOPYIO BETBb IMPOXOJUT JIUIIb HE3HA-
YUTEIbHASA YacTh 3arOTOBOK W MOJydYaromasics MPOIYKLHSI HE SBISIETCS OCHOBHOM.
JluHUM TaKOro TUIA HA3bIBAIOT MOTOYHBIMU JIMHUSAMU MOCIEIOBATEILHOIO WA CMeE-
IIAHHOT'O arperaTUpoBaHUsl C OTBETBICHUSAMU. [IpaKTUUECKH OTBETBJIEHUS HCHOJIb-
3YIOT IS IepepabOTKU OTXOJI0B, TOJYYAIOIIMXCS MPU BBHITOJIHEHUH OCHOBHBIX TEX-
HOJIOTUYECKUX ONepaiui.

JIvHMM TapasuIeIbHOTO M CMENIAHHOIO arperaTupoOBAHUS MOTYT UMETh B3au-
MOCBSI3aHHYIO CTPYKTYpy (puc. 2.3, m). 31eCh 3aroTOBKH OT KaKI0H TEXHOJOTHYE-
CKOM yCTaHOBKHM MOTYT OBITh TI€PEIaHbl B 3aBUCHMOCTH OT 0OCTOATEILCTB Ha JIIOOYIO
U3 YCTAHOBOK, BBIOJIHSAIOLIMX CJIEAYIOIIYIO TEXHOJOTHYECKYIO ONIEPALUIO.

OTtaenpHbIE YCTAHOBKHM, BXOJSIIHME B MOTOYHYIO JIMHHIO, CBSA3aHbI MEXIY CO-
00l ’KeCTKOM MM TMOKOM CBsI3b10. [IpH KeCcTKOM CBSI3U 3aroTOBKA HETOCPEACTBEHHO
nepenaeTcs ¢ OJHOM YCTAaHOBKU Ha APYTYIO CMEXKHYIO C HE|, PU 3TOM PUTM PabOTHI
00eUx yCTaHOBOK JIOJI’KEH OBITh OJIMHAKOBBIM.

Ha necHbIX ckiagax >kecTKasi CBsI3b MEXAY OTAEJIbHBIMU YCTAHOBKAMU HapsIy
C HENOCPEACTBEHHOM NepeAavyeil 3aroTOBOK OCYUIECTBISECTCS MPU MTOMOIIU MPOJ0JIb-
HBIX U MONEPEYHBIX JIECOTPAHCIIOPTEPOB.

I'nOkas cBs3b, NpeayCcMaTPUBAIOLIAsl B CPEAHEM PABHYIO MPOU3BOJUTENBHOCTD
YCTaHOBOK, IOCJIEIOBATEIBbHO PACIIOJNIOKEHHBIX B JIMHUM, JIOITY CKA€T Pa3HbIM PUTM UX
paboThI; B TEYCHHE HEKOTOPOTO BPEMEHHU YCTAaHOBKA-«IIOCTABIIUK» MOXKET JJaBaTh HE-
CKOJIbKO OOJIBIIIYI0 MPOU3BOAUTEIBHOCTh, YEM YCTAHOBKA-«IOTPEOUTENb»; B Cle-
IYIOLWN MTEpUOJ BPEMEHN COOTHOLIEHHUE X NMPOU3BOIUTEIIBHOCTEN H3MEHSIETCSL.

[Tpu rubKo#t CBsI3M BO3MOXKHBI 1K€ KPATKOBPEMEHHBIE OCTAHOBKH OJHOW HIIN
HECKOJIbKMX YCTaHOBOK, BXOJSIINX B JIMHUIO, 0€3 HapylIeHUs HOPMaJbHOU pabOThI
OCTaJIbHBIX YCTAHOBOK 3TOM K€ JIMHUH.

B kadectBe ruOKo# CBSI3M B MOTOYHBIX JIMHMUSIX HA JIECHBIX CKJIaaX MPUMEHSI-
10T Oy(QepHbIe TUIOIMAIKNA U Mara3uHbl, COJEpKaIlre MeKOIEpallMOHHBIN 3arac 3aro-
TOBOK (puc. 2.3, e).

[IpuMeHst0TCS Takke MOTOYHBIE JTMHUH, UMEIOIIUE CBS3b CMENIAHHOTO THUIA!
OJIHM YCTaHOBKHU CBS3aHBI MEXIY CO0OU THOKOI CBSI3BIO, APYTHE UMEIOT KECTKYIO
cBs3b (puc. 2.3, x). llenecooOpa3Ho MPUMEHSITh TOTOYHBIE JTUHUHU C KECTKO-TUOKOM
CBSI3BIO0 TEXHOJIOTMUECKUX YCTaHOBOK (puc. 2.3, 3, u). B aTOM cinyuae cMeXHbIE yCTa-
HOBKHU COEIUHSIOTCS MEXIy COOOW Kak KEeCTKOW CBA3bIO, Tak U Oy(depHbIM Marasu-
HOM. B OCHOBHOM 3aroTOBKHM OT YCTaHOBKH-«IIOCTABILIMKa» NEPEAAIOTCS HEMTOCPEACT-
BEHHO Ha YCTaHOBKY-«IOTpeOuTenb». bydepHslil ke mMarasus, Ha3bIBa€MbIil B 3TOM
ciydae MpPOXOJHBIM (puc. 2.3, 3) WK TYNMUKOBBIM (puc. 2.3, M), BCTYMAET B ICHCTBUE
TOJIBKO TOTJIa, KOT/la PUTM pa0OThl CMEXKHBIX TEXHOJOTMYECKUX YCTAHOBOK Hapyllia-
€TCs1 WJIM OJIHA U3 HUX BPEMEHHO OCTaHABIIMBACTCHI.
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Puc. 2.3. Knaccel IOTOYHBIX JTUHUN:
a — JIMHUSA C KECTKOH CBA3BIO MOCIIECIOBATEIILHOTO arperaTUPOBAHNS;
0 — TO ke MapajieTbHOr0 arperaTupoOBaHus;
B — TO K€ CMEILIAHHOT'0 arperaTupoBaHUs;
I — TO € C Pa3BETBJICHUEM;
Jl — JINHUS C B3AaMMOCBSI3aHHOW CTPYKTYpOW;
€ — JIMHHUSA [10CJIEeI0BAaTEILHOTO arperaTupoBaHusl ¢ THOKOU CBS3BIO;
K — TO K€ CO CBSI3bI0 CMEIIAHHOTO THUTIA;
3 — TO € C KECTKO-TUOKOMU CBsA3bIO U Oy(PepHbIM MarasuHOM MPOXOHOTO THUIIA;
U — TO € C TYNHUKOBBIM Oy(pepHbIM MarasuHoM



IIpu nepexone or pacuera NPOU3BOAUTEIBHOCTH OTAEJIBHBIX MAILWH U YCTAaHO-
BOK, pa0OTalolMX aBTOHOMHO, K pacueTy MPOU3BOJUTEIHHOCTH MOTOYHOU JIMHHUU
HY>KHO YUYUTBIBATh B3aUMO3aBUCUMOCTb BCEX YCTAaHOBOK, BXOAIIUX B JIMHUIO.

B nuHMM, cocTosIell U3 HECKOJIBKUX aBTOHOMHO pabOTaIOMIMX TEXHOJIOTHYe-
CKUX YCTaHOBOK, ITOCJIEAOBATENIbHBIE ONEPALMUA BBIIIOJHAOTCS HE3aBUCUMO JIPYT OT
Jpyra; MeXOoIepalioHHbIE 3amachl Py 3TOM XPaHATCS B WITA0EISIX U UMEIOT MpaK-
TUYECKA HEOIPAHUYEHHBIE pa3MeEpbl, a UX CO3JaHHE M Iepeayda 3aroTOBOK (MM UX
MavyeK) OT OAHON TEXHOJOTUYECKON YCTAHOBKH K JPYToM MPOU3BOAUTCS KpaHAMU WU
aBTOIIOTPYy3UYUKaMU. B 3TOM ciydae IOHATHE «CMEHHAs IPOU3BOJAUTEIBHOCTD ITOTOY-
HOM JINHUMW» TEPSAET CMBICI, TaK KaK OTAEJIbHbIE TEXHOJIOIMYECKUE YCTAHOBKU MOTYT
3a CMEHY BBIITyCKaTh Pa3IMYHOE KOJIMYECTBO M0J1ypadbpukaToB. B nenom xe no ckna-
Jly 3Ta HEPABHOMEPHOCTb KOMIICHCUPYETCSl B TEUEHUE HENENIA WM MeCsla pa3yiny-
HBIM YHCJIOM CMEH palOThl OTAETIbHBIX YCTAHOBOK.



