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BBenenue

MeTtonuueckue ykazaHus COCTABIIEHBI U1 BBIITOJIHEHHS JTA0OPAaTOPHBIX pa-
00T mo gucruminHe «TeXHONIOrnuecKkrue MpOIecChl MEPBUYHON MepepadOTKH
JPEBECUHBI», KOTOpas SIBJISETCS OJHOM M3 OCHOBHBIX B Mpouecce 00ydeHUs U
(opMupOBaHUS 3HAHUI U yMEHMI 0Oydarolerocsi B 001acTy JIECONPOMBIIIEH-
HOTO TPOM3BOACTBA. TE€XHOJOTMYECKHE MPOLECCHl JECHBIX CKIAI0B JECOIPO-
MBILUIEHHBIX NPEANpUATHN BECbMa Pa3sHOOOpA3HbI U 3aBUCIT OT MHOTMX IpH-
POJIHO-TIPOU3BOJICTBEHHBIX (pakTOpoB. OCHOBHBIMU U3 HUX SIBJSIFOTCS BUJ U I1O-
POJIHBIM COCTAB MOCTYHAIOLIET0 HA CKJIAJ ChIpbs (XJIBICTBI MJIM COPTUMEHTHI),
IPOLEHTHOE COOTHOIIEHNE XBOMHBIX U JINCTBEHHBIX MTOPOJ, CPEAHUNA 0OBEM XJIbI-
CTOB, HA3HAYEHUE U CPEIHHUE Pa3MEPbl COPTUMEHTOB, PEXUM PaOOTHI JECHOTO
CKJaJa U JIp. YMEHUs aHAIM3UPOBATh 3TH (DAKTOPhI U UCCIEAOBATh UX BIUSIHUE
Ha COCTaBJIAIOIIME TEXHOJOTHUECKUX TPOLIECCOB SBJIAIOTCA OCHOBOM A1 BBIOOpa
ONTUMAJIbHBIX PEIICHUN PU MPOEKTUPOBAHUU U CTPOUTENILCTBE JIECHBIX CKJIAJIOB.

MeTtonnueckue ykazaHus BKIIOYAOT YEThIPE JaOOpaTOPHbIE pabOTHI IO HC-
CIIEIOBAHUIO M PACUYETy OCHOBHBIX MOJBEMHO-TPAHCHOPTHBIX M TEXHOJOTHYe-
CKHX OIlepaluid, KOTOPbIE BBIMOJHSAIOTCS Ha JIECOMPOMBIIIEHHBIX CKJIAa/1ax.

[lepBas nmabopaTtopHas paboTa BKJIIOYAET MPOEKTUPOBAHUE CKIIAJa ChIPbS,
T. €. pPa3rpy3KHu XJIBICTOB, IPUOBIBAIOIINX U3 JIECOCEKH, U CO3aHMsI UX CE30HHBIX
3aracoB. Bropas pabota mocBsiieHa ONpeesieHUuI0 MOTPEOHOCTH B MOIBEMHO-
TPAHCIIOPTHOM OOOPYZOBAHHUM I BBIMOJIHEHUS Ha JIECHOM CKJIa/ie TPY30BBIX
olepauuii ¢ KpyribIMA JIECOMaTEPUAIAMH, TPEThsI — UCCIIETOBAHUIO TEXHOJIOTU-
YECKUX MOTOKOB IO PACKPSKEBKE XJIBICTOB U COPTUPOBKE KPYTJIBIX JIECOMATEPH-
aJIOB, UETBEPTAsI — IPOEKTUPOBAHUIO CKJIa/la KPYIJIBIX JIECOMATEPHUAIIOB, ITPEIHA-
3HAYEHHBIX JJIS1 OTTPY3KU MOTPEOUTENSIM U NIepepabOTKU B JecooOpadaTsiBato-
HIMX IeXax.

3HaHus, TOJyYECHHBIE B MPOIIECCE BHIMOIHEHUS 3TUX JIaDOPATOPHBIX padoT,
yYMEHUE MPUMEHSTh UX MPU UCCIIETOBAHUU TEXHOJIOTMUYECKUX MTPOLIECCOB JIECHBIX
CKJIaJI0B MOTYT YCIIEIIHO HCIOJIb30BAThCA O0YyYaIOIMMUCS B IIPOLECCE BBINOJI-
HEHUS BBIITYCKHON KBAJIM(PUKALMOHHON pabOThl U KYpPCOBOM.



JlabopaTopnasi paGora Ne 1.
IIpoexkTHpOBaHMeE CKJIA/AA CHIPbS
JIECOTIPOMBIIIJIEHHOTO NPeANPUs TUSA

1.1. Heab u coaep:xkaHue padboThl

[enb paboThI 3aKITFOYAETCS B TOM, YTOOBI HAYYUTHCA:

— CTPOWTH W aHATU3WPOBATHh HHTETPAILHBIC TpadUKHA peKuMa paboThl HIK-
HUX JIECONPOMBIIUIEHHBIX CKJIJIOB 10 MOCTYIUIEHUIO XJIBICTOB U UX PACKPSKEBKE;

— OIpeNeNsATh MAaKCUMANIbHBIN 00bEM CE30HHOTO 3araca XJIbICTOB;

— OOOCHOBaHHO BBIOMpATh OOOPYAOBaHUE JJI BBIIOJIHEHUSI TOIbEMHO-
TPAHCIIOPTHBIX ONEPALNIM;

— ONpENENATh IIONalb U COCTABIATh TEXHOJOTUYECKYIO CXEMY CKJIaja Chl-
PBsL JIECONPOMBIIIIICHHOTO TIPEITPUSITHS,

— HCCIIEZIOBATh BIIMSHUE PEXUMa PAOOThl HUKHETO JIECOMPOMBIIUIEHHOTO
CKJIaJla Ha pa3Mephbl CE30HHBIX 3aM1acOB XJIBICTOB.

Copepxanue pabOTHI:

— 03HAKOMUTKCS C CUCTEMaMU MaIINH U 000pYyI0BaHHUs, KOTOPbIE MPUMEHS-
I0TCS JUTsl pa3TPY3KHU M CO3/IaHUs 3araca XJIbICTOB,

— M3y4YUTh OCHOBHBIC MPUPOIHO-TIPOU3BOICTBEHHBIE (PAKTOPHI, BIMSIOIIHE
Ha BBIOOp 000pYI0BaHUS AJIs Pa3rpy3KH M CO3JJaHUs 3aIaca XJIbICTOB;

— 3aMKcaTh UCXOJHBIE TaHHbIE ISl BBIMOJHEHUS TA0OpaTOpHOU paboThI;

— IMOCTPOUTH MHTETPATLHBIN TpadK pabOTH HIYKHETO JICCOITPOMBIIIEHHOTO
CKJIa/la IO MOCTYIJIEHUIO XJIBICTOB U UX PACKPSKEBKE;

— nogo0paTh COOTBETCTBEHHO MCXOJHBIM JaHHBIM 000pYI0BaHUE ISl pa3-
I'PY3KH M CO3/IaHMS 3araca XJIbICTOB;

— paccudTarh IUIOMIAJAL CKIana, JJIMHY IITa0ens pe3epBHOro 3araca
¥ HAYEPTUTh CXEMY CKJIaJia JUIsl pa3rpy3Ku U CO3/IaHUs 3araca XJIbICTOB;

— MIPOBECTH aHAIN3 TOMYYEHHBIX TpaUKOB pexruma padoThl HUHKHETO JIeCO-
MIPOMBIIIIJIEHHOTO CKJIaJ1a U ClIeJaTh COOTBETCTBYIOIINE BHIBOIBI 11O TAOOPATOPHOM
pabore.

J171st BBITIOJTHEHUST TAO0OPATOPHOUN pabOTHI HEOOXOIUMBI:

— HUCXOJIHBIE JJAaHHBIE TI0 33JIAaHHOMY BapHaHTy MPUPOIHO-TIPOU3BOJICTBEH-
HBIX YCJIOBUM pabOThI HUXKHETO JIECOMTPOMBIIIUIEHHOTO CKIIAJIa;

— CIPaBOYHBIE MaTE€pPHAJIbI IO HOPMaM MTPOESKTUPOBAHUS CKIIAJIOB JiecoMaTe-
pHYanoB, KOHCHEKT JIEKIIUH, yueOHoe rocodue b. E. MenbimkoBa «Majble HUX-
HHUC JICCOMPOMBIIIIJICHHBIC CKIaapDy [1], mpuiokeHus kK abopaTopHOW paboTte
(mpmut. 1.1-1.3).

1.2. OcHoOBHBIE CBeIeHUS

Jlnia obecnieuenus 6ecriepeOoitHON pabOThl HUYKHETO JIECOMPOMBIIITIEHHOTO
CKJIaJ]a Ha IEPUOJT IPEKPAIICHUS BBIBO3KU XJIBICTOB U3 JIECOCEK CO3/1at0TCS CE30H-
Hble 3anacbl. Ha BeIOOp TexHONOrHH U 0OOPYIOBaHUS JJISI PA3TPY3KU XJIBICTOB
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C JIECOBO3HOTO MOJIBUKHOTO COCTaBa U CO3JaHUs UX PE3EPBHOIO 3araca BIUSIOT
CJIEIYIOIINE OCHOBHBIE (PaKTOPHI:

1) ro10BO# IPy30000POT HMKHETO JICCOITPOMBIIIIJICHHOTO CKJIa/a;

2) TUII JIECCOBO3HOM JIOPOTH;

3) IIIaHUPYEMBIH PEKUM paOOThI HIIKHETO JICCOMTPOMBIIIIICHHOTO CKJIajIa.

O BIMSIHUU KaXJ0T0 U3 3THX (AKTOPOB HA BHIOOP 00OpYAOBaHUS IS CO-
3[IaHUs 3araca XJBICTOB M TpeOYEeMbIX CKIIAJICKUX IUIOMIaiel MOAPOOHO paccka-
3aHO B yUeOHWKaX M y4eOHBIX mocoousx [1, 2].

T'ooosoti 2pyzoobopom cknada (Q, TeiC. M) XxapakTepu3yeT (HaKTHUECKHIA
00BeM JiecoMaTepHuanoB, 00pabaTbIBaeMbIX Ha CKiIajie B TedeHue roja. [lo Bemnu-
YHHE TOJIOBOTO IPy30000pOTa JIECOCKIIA I ACTATCS Ha HECKOIBKO KaTeropuii [1].
B 3aBrcHMOCTH OT HETro BBIOMPAETCS] TEXHOJOTUYECKOE U TPAHCIIOPTHOE 000pY-
JIOBAHUE JJI BBITIOJIHEHHUSI JIECOCKIIAACKUX padoT.

Tun neco6o3notl 0opozu B 3HAYNUTEIILHOMN CTEIEHU OMPEACIIsIeT PEKUM pa-
00THI MO MOCTYIJICHUIO CHIPhS HAa CKJIaJ B TeUeHHE rojaa. B HacTosmee Bpems
npeobiaaeT BbIBO3KA APEBECUHBI 110 JIECOBO3HBIM aBTOMOOUIIBHBIM JI0pOTaM,
KOTOPBIE MOJIPa3ALISIOTCS Ha JOPOTH CE30HHOTO U KPYTJIOT0I0BOTO JICHCTBUSI.
Tun 1ecoBo3HOM TOpOoTH 0OYCIOBIUBAET CTENIEHh HEPABHOMEPHOCTU TTOCTYTI-
JICHUS CHIPbSI HAa CKJIaJ WU BOOOIIE BPEMEHHOE CE30HHOE MpEeKpalleHue BbI-
BO3KH. PaBHOMepHas BBIBO3KA Jieca M3 JICCOCEKH HAa HIDKHHM CKJIaj] B TCUCHHE
BCETO TOJIa MPH JIFOOBIX YCIOBUAX MPAKTHUECKH HE OCYIIECTBUMA, TPEOyeT 3Ha-
YUTENBHBIX 3aTPAT TPYJA M MPUBOAUT K U3HOCY JICCOTPAHCIIOPTHBIX MAIIMH, Pa3-
PYIIEHUIO aBTOMOOMIBHBIX AOpOT. [IpakTHYecKkn Ha BCEX JI€CO3aroTOBUTEIBHBIX
MPEANPUATASIX B 3UMHHHA TICPHUOJ TOJA BBIBO3UTCS M3 JIECOCEKH 3HAYMTEIIHLHO
00JIbIIIE CHIPBS, UEM B JICTHUH.

Pescum pabomer nusicnezo neconpomuvliinenHo20 cKiaoa XapaKTepusyer
CPOKHU M 00BEMBI MOCTYIUICHUS APEBECHOTO CHIPhSI U €70 00pabOTKM, a TaKkKe
CPOKU ¥ 00BEMBI OTTPY3KH TOTOBOU MPOAYKITH. OOBIYHO PEXXUM PAaOOTHI TIPE/I-
CTaBJIACTCS B BHUJIC MHTETPATBHBIX TPaUKOB IMOCTYIUICHUS U 00pabOTKH JiecoMa-
TEPHUAJIOB.

Cpoku 1 00beMbl TIOCTYIUICHUSI APEBECHOTO CHIPhsi Ha HUKHUM JIECOTPO-
MBILIUIEHHBIN CKJIaJ] 3aBUCAT OT TUIIA JIECOBO3HOM TOporu. IIpencrapieHHbIe B UC-
XOJIHBIX JTAHHBIX CPOKH BBIBO3KH XJIBICTOB W CE30HHBIX IEPEPHIBOB SIBIISFOTCS
YCpEIHEHHBIMH. B pa3mnyHbIX TPUPOIHO-TIPON3BOICTBEHHBIX YCIOBHSIX paOOThHI
JICCOTIPOMBIIIUICHHOTO TIPEIPHSITHS 3TH 3HAYCHHSI pa3Hble. B kakaom ciydae ce-
30HHBIC 3aIaChl XJIBICTOB OIMPEACIIAIOTCS METOIOM ONTUMHU3AINH C YICTOM MaTe-
MaTHYCCKOM Moaenu (PYHKIIMOHHPOBAHUS HIDKHETO JICCONMPOMBIIIICHHOTO
ckmaza [3].

PackpspkeBKa XJIBICTOB HA HUKHEM CKJIJIe MOXKET MPOU3BOJIUTHCS KaK PaB-
HOMEPHO B TEUCHHE TO/Ia, TAK 1 HEPABHOMEPHO, 3TO MOXKET OBITh CBS3aHO C IICITBIM
PSAIOM TPUYMH — HEBO3MOXKHOCTHIO JUTUTEILHOTO XPAHECHHs B JICTHHM MEPUO]T
XJIBICTOB JTUCTBEHHBIX MMOPOJI, TPOBEICHUEM Ha HUKHEM CKJIaJIe PEMOHTHBIX Pa-
OOT U T. M.



1.3. [Topsaiok BHINOJIHEHHSI J1A0OPATOPHOIT padoThI

1.3.1. Opopmnenue ucxoOHvix OaHHBIX

B cOOTBETCTBHH C HOMEPOM BapHaHTa 3a/IaHHs 3aMKMCaTh B OTYET 10 Jlabopa-
TOPHO# paboTe UCXOHBIC JaHHbBIC TI0 MPOSKTUPOBAHUIO CKJIaaa ChIphbs (TIEpBbIii
1 BTOpoi peskumbl) (mput. 1.1):

— TOOBOW Tpy30000pOT HUKHEro JecomnpombiiicHHOro ckiaaa (Q.oo,
TBIC. M°);

— IJTAHUPYEMbIE KaJIeHIapHOE BPpeMsl M 00BEMbI BHIBO3KH XJIBICTOB B 3UMHHUIA
TICPUOT;

— IJIAHUPYEMBIC KaJICHIApPHOE BPeMsl H 00BEMBI BBIBO3KH XJIBICTOB B JICTHUIA
TICPUO/T;

— KaJICHAapHOE BPEeMs U MPOI0JIKUTEIILHOCTh BECCHHEH U OCEHHEW paciy-
THIIBL;

— IJTAHUPYEMBIH PEXKUM PACKPSDKEBKHU XJIBICTOB B TCUCHHUE TOJ1A.

1.3.2. Ilocmpoenue unmezpanvhvix epagpuxos pabomol
HUICHE20 1eCONPOMBIUUIEHHO20 CKIA0d NO NOCMYNJIEHUIO XIbICIO8
U UX PACKpsIdICesKe

JIJIE TIOCTPOCHHUSI WHTETPAIBHBIX TPaQHUKOB MEPBOHAYAILHO HEOOXOIMMO
IIPOBECTH PaCUYETHI 10 CPEIHEMECTIYHBIM 00beMaM IMOCTYIUICHHUS U PACKPSKEBKU
XJIBICTOB B 3UMHHM U JICTHUM TIEPUOIBI.

CpenHeMecsTYHbIN 00beM MOCTYIUICHHUS XJIBICTOB Ha HYKHHUH JICCOITPOMBIIII-
JIeHHBIH ck1aj B 3uMHKN niepruo (Q...., TeIC. M°) onpenensercs mo Gpopmyiie

Q..

Qs = ERE (1.1)

3

rae Q,; — o0muit 00beM ToCTyIUICHHSI (BBIBO3KHM) XJIBICTOB Ha CKJIaJ B 3MMHUMA
PO, ThIC. M>; t, — IPOIOIKUTENLHOCTE 3UMHETO MIEPUOIA BEIBO3KH, MECHII,

BrIBO3Ka XJIBICTOB 3UMOM B TEYEHUE OJHOTO KaJIEHIApHOTO roja t; BKIIo-
yaeT JBa Nepruoja: nepsolid neproA t;1 — C 1 ssHBapst 10 Havyasla nepUoaa BECEHHEN
pacmyTHIBI U BTOPOW 3UMHUN NEPUOA t;2 — C OKOHUAHUSI OCEHHEW PACITyTHLIBI 10
31 nexabps (puc. 1.1).

CpenneMecsuHbIi 00BEM MOCTYIIJICHUS XJIBICTOB HA HUKHUMN CKJIaa B JIET-
Huii ieprost BeIBO3KH (Qc..., THIC. M) COCTABUT

Q...

Qs = v (1.2)

J

rie Q. — o0mMit 00beM MOCTYIIICHUS (BBIBO3KHM) XJILICTOB Ha CKJIaJ B JICTHUH Tie-
puoI, ThIC. M°; t, — MIPOIOIKUTENLHOCTD JIETHETO NEPUO/IA BHIBO3KH, MECSILL,
CpenHeMecsyHbIi 00beM PACKPSIKEBKH XJIBICTOB PACCUUTHIBAETCS B 3aBUCH-
MOCTH OT MPUHSITOTO PEKHMMa: pABHOMEPHO B TEUEHHE T'0J1a MU HEPABHOMEPHO.
6



[Tpu paBHOMEPHOM PEKHME PACKPSKEBKH XJIBICTOB B TEUCHHE T0JIa CPEIHE-
MecsaHbIH 006eM (Q,,, THIC. M) cocTaBUT

Q, =2, (13)
rae Q.oo — TOJOBOW IPy30000pOT CKJIa/1a MO MOCTYIUICHUIO U PACKPSKEBKE XJIbI-
CTOB, TBIC. M°.

Ecnu packpsikeBKa XJIbICTOB ITPOU3BOUTCS HEPABHOMEPHO B TEUEHHE T0JIa,
TO €€ CpeIHEMECIYHBIA 00bEM ONPEACTUTCS C YUETOM IJIAHUPYEMBIX 00bEMOB T1e-
pepaboTku 1o nepuojam roja (mpui. 1.1, pexxum paboTsl ckiraaa 2).

[TocTpoeHne nHTErpabHBIX TPAPUKOB pexruMa padOoThI CKJIaJa HEOOXOAUMO
HAYMHATH C TpaduKa PacKpsDKEBKU XJIBICTOB. [Ipu paBHOMEpPHOUN pacKpsKEBKE
XJIBICTOB B Te€4eHHUe roja 3to Oyner npsmas A—b (puc. 1.1, munus Il). Paznocts
opauHaT Touek A u b paBHsieTcs To10BOMY 00BEMY PACKPSKEBKU XJIBICTOB Q. 5.

[TocTpoenne wuHTErpasbHOrO TpaduKa MOCTYIUICHHS] XJIBICTOB HAa CKIIAJ
(puc. 1.1, nuaus |) HauMHACTCS UCXOAS U3 YCIOBUS, YTO Ha KOHEI] OCEHHEH paciry-
tunbl (puc. 1.1, Touka C) Bech pe3epBHBINA 3aIac XJIBICTOB OyIET HCIOIb30BaH
WM TUTAHUPYETCS MUHUMAIBHO He0OX0oauMbId. [Ipu 3TOM yunuThIBaeTCS IIepexo-
nsmai 3amac ceipbs (Q,, THIC. M3) Ha HayvaJsio roja (pa3HuIla MEXy MIaHOBBIM
00bEMOM BBIBO3KH M 00BEMOM TIepepabOTKH 3a ATOT JKE TIEPHON):

Qn = Q6.3.2 - Qp.3.2; (14)

rae Q,,2 — 00BbEM BBIBO3KH JIeCa B 3UMHEE BPEMs 3a BTOPOI MEPUOJ, ThIC. M,
Q.52 — 00BEM PACKPSKEBKH B 3UMHEE BPEMS 3a BTOPOI IIEPHOI, THIC. M°,

[To »Toi1 mpuumuHe rpaduk MOCTYIICHUS XJIBICTOB HA CKJIaJ HAUMHAETCS HE
C HYJIEBOM TOUKH, a C YYETOM Iepexo/siiero 3amnaca (BenuunHa bl paBHa Benu-
ynHe AB). Jlanee Ha rpaduke oTMedarOTCs 00BEMbI MOCTYIICHHUS XJIBICTOB Ha
cKJIaJ1 3a pa3inuaHbie TepHoabl Qs 7, Qs Qs.5.2, YIUTHIBAS TICPEPHIBBI B BECCHHIOO
U OCeHHIOI0 pacnyTuilbl. OOBEM BBIBO3KHM B MEPBbI 3uMHUM niepuoa Qg ; — pas-
HUIIa opauHAT Tovek [ u B.

[Tnanupyemblii peKUM PACKPSDKEBKU XJIBICTOB Ha CKJIaJIe 00ECIEeYMBACTCS
HaJIMYUEM HX MPU NMPEKPAILCHUH BBIBO3KHU B MEPHUO]I OCEHHEW U BECEHHEW paciy-
THIBI (s, Tocp).

Bennuunsl E,, u E,., COOTBETCTBYIOT MAKCUMAJIbHBIM 00bEMaM CE30HHBIX
3aIlacoB XJIBICTOB, CO3JlaBa€MbIX JJig oOecrieueHus OecriepeOoitHol paboThI
JIECOCKJIala Ha BpEMs BECEHHEN 1, p U OCEHHEM 1oc ) paCILyTHII COOTBETCTBEHHO. [ 1110-
1a/1b CKJIa/1a ChIPhsi HEOOXOAMMO PacCUUTaTh M0 MAKCUMAJIbBHOMY CE30HHOMY 3a-
11aCy, COOTBETCTBYIOLIEMY BEIUYUHE Ey ).
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Puc. 1.1. UnTerpanbHble rpaguky peskuMa paboThl HUKHETO
JIECOTPOMBIIIIEHHOTO CKJIaJa IPU PaBHOMEPHOMN PaCKpPsIKEBKE XJIBICTOB:
| — rpaduk nocTyruieHus XJIbICTOB Ha ckian; || — rpaduk packpskeBKH XJIBICTOB

[Toctpoenne MHTETpaIbHOTO Tpaduka pekuMa pabOThl HUKHETO JIECOIPO-
MBIIIEHHOTO CKJIaJla IPY HEPAaBHOMEPHOU pacKpsKEBKE XJIBICTOB (puc. 1.2) mpo-
BOJWTCS aHAJIOTHYHO TpaguKy PaBHOMEPHOTO pexuMma. Eciaum mpu moctpoeHuu
rpaduka MOCTYIJICHHS XJIBICTOB Ha CKaja (JIUHUS |) OKaXkeTcs, 4TO Ha KOHEIl Be-
CEeHHEW pachmyTHuIllbl HE 00EeCTIeYUBACTCS HAIMYME XJIBICTOB JJISI PACKPSDKEBKU Ha
00BbeM A, TO MHTErPATbHBINA IpaUK KOPPEKTUPYETCS C YUETOM YBEJIMUYEHUS pe-
3EPBHOTO 3araca XJIbICTOB E,, Ha 3Ty BelWuuHy (JHUA '), 1 MakCHUMaJIbHBIH
00beM 3amaca XJIBbICTOB B 3TOM ClIydae cocTaBuT E's, = Eg, + A.
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Puc. 1.2. Unrerpanbabie rpaduku peskruMa paboThl HUXKHETO
JIECOITPOMBIIIJIEHHOTO CKJIaJa TP HEPABHOMEPHOU pacKpsKEBKE XJIBICTOB:
I, I'— rpaduku noctymueHus XaplcToB Ha ckiaf; || — rpaguk packpsykeBKH XJIBICTOB

[Ipu nmocTymniieHnM Ha HUKHUN CKJIaJ] COPTUMEHTOB MHTErpajbHble Tpaduku
pexxuma paboThl HUXKHETO JIECONPOMBIIUIEHHOTO CKJIa/la CTPOSITCSl aHAJIOTMYHO
paccMOTpeHHBIM. PexuM paboThl CKJIaaa XxapakTepusyercs rpagukaMu mOCTyII-
JIEHUsI COPTUMEHTOB Ha CKJIaJl, 0JIa4ll COPTUMEHTOB Ha MepepaboTKy, OTIpy3KU
TOBapHBIX COPTUMEHTOB CO CKJIaJa 1 CYMMapHbIM rpauKkoM pacxojia (OTrpy3Ku
¥ TI0JJa41 Ha 1iepepabOTKy) COPTUMEHTOB.

[Tocne mocTpoeHuss MHTErPaJIbHBIX TPAPUKOB pexuMa pabOThl HUKHETO Jie-
COIIPOMBIIIJIEHHOTO CKJIa/ia U ONpeAeNieH!s] MaKCUMalIbHOTO 00beéMa Ce30HHOTO



3amaca XJIbICTOB, HEOOXOAUMOTO I o0ecreueHus: becrepeOoHoM paboThI Je-
COCKJIa/1a, MPOBOJMUTCS BEIOOP 000PYI0BAHUS JIJIs pa3TrPy3KH aBTOIOE3/I0B C XJIbI-
CTaMH M CO3JaHMs 3araca.

1.3.3. Iloo6op obopyoosanus o5 pazepy3xu
U CO30aHUSA 3aNACA XTILICMO8

Jns pa3rpy3ku JIECOBO3HOTO TPAHCHOPTA M YKJIAQJKU XJIBICTOB B 3amac Ha
HUKHUX CKJIaJiaX MPUMEHSIOT Pa3IMYHOEe MOIbEMHO-TPAHCIIOPTHOE 000pY10Ba-
HUE B 3aBUCHMOCTH OT TPy30000pOTa M MCHOJIB30BAHUS CKJIAJACKUX IUIOIIAJICH.
[Tpu BeIOOpE 060pyTIOBaHMS HEOOXOIMMO PYKOBOCTBOBATHCS PEKOMEHIALIUSIMH,
UMECIOIIMMHUCS B YUEOHBIX MOCOOUSIX M KOHCIEKTax Jekiwuii [1, 2]. Pexkomenmye-
Moe 000py/OBaHHUE U CXEMbI YYACTKOB CKJIAJI0B ChIPbsl HUKHHUX JIECOMPOMBIIII-
JIEHHBIX CKJIAJIOB C TOJOBEIM IPy30060poToM 10 100 TeIic. M3 IpecTaBIeHkI B MO-
cooun b. E. Menbmmkosa [1]. J{nst pasrpy3ku 1 co3faHus 3amaca XJIbICTOB UC-
MOJIB3YIOT clieAyroliee 000pyI0BaHHE.

Kanamuwie ycmanosxu. Kabenbnubie kpanbl KK-20 rpy30moabeMHOCTBIO
20 T 1OCTAaTOYHO MIMPOKO MPUMEHSIOTCS Ha HWKHHUX JIECOMPOMBIINICHHBIX
CKJIaZlax C MallbiM rpy30000poroM. KabGenb-KpaHOM MOXHO TPOU3BOAUTH HE
TOJIBKO BBITPY3KY JPEBECHOTO CBIPBS € JIECOBO3HOT'O TPAHCIIOPTA, HO U ITOAAYy €ro
Ha NPHUEMHbBIE TUIOIIAAKHA WM PACKPSKEBOYHBIE ACTAKa/bl, BO3MOYKHO TAKXKE CO-
3JIaHME 3a11aca XJIbICTOB 00beMoM 10 2 500 M3,

Kpanw. TIpy romoBoM Ipy30000poTe OT 25 ThIC. M3 MOKET YCTaHABIMBATHCS
KOHCOJIbHO-paauanbHeil kpaH [IXK-28. Kpan mepememaercs 1mno KpyroBomy
penabcoBoMy yTH R = 18,4 M, pabouuii BeUIET KOHCOJIU cOCTaBsieT 17,5 M, rpy-
3010AbeMHOCTD 28 T. Ha KOHIIe KOHCOJIM 3aKperyieH paauanbHbii rperdep. [pu-
MEHEHME JaHHOTO KPaHa MO3BOJIAET CO3JaTh 3aIac XJILICTOB 10 12,5 Teic. M°.

Ha HWXHUX J€CONMpPOMBIIIIEHHBIX CKJIaJaX C TOJIOBBIM IPy30000pOTOM,
npubamkaromumes k 50 Toic. M3 u Gonee, 1e1eco00pa3sHO IPUMEHSATH KO3JI0BOM
kpan JIT-62. On BeIlTycKaeTcs B ABYyX Moaudukaiusx ¢ mpojetom 32 u 40 m.
YBeIMYeHHBIH MPOJIET BTOPOH MOAM(PHUKAIIMK JOCTUTAETCS 3a CYET JIOMOJIHU-
TEJIbHOM BCTABKU JUIMHOW 8 M MIPU COXPAHEHUHU TOH K€ TPy30M0IbEMHOCTH.

[IITaGemns XJIBICTOB YKIAABIBAIOTCS B TPOJIETE KPaHa C PaCIOI0KEHUEM KOM-
Jiel mavek B pasHbie CTOpoHbl. [Ipu ykiagke B 3amac XJIbICTOB B MPOJIETE KpaHa
Han0oJIee YacTO UCIOIB3YIOTCS KJIETOYHBIE MITa0eNs, KOTOPhIE CIIOCOOCTBYIOT
ObICTpOMY HaOOpy Mayku Mpu paboTe kpaHa c¢ rpeiidepom. Ha kaxapie 100 m
JUTMHBI OIKPAHOBBIX ITyTEH B MPOJIETE KPaHAa MOKHO YIIOKUTH 10 10—12 Thic. M3
XJIBICTOB.

Ha xpynHbIX 1€CONPOMBIIIIEHHBIX CKIIaJaX ¢ TOAOBBIM Ipy30000p0TOM 0O-
nee 250 Toic. M3 HAXOIAT IPUMEHEHUE KOHCOIBLHO-KO3IIOBEIE U MOCTOBBIC KPAHEL

KOHCONMBHO-KO3/I0BbIE KPaHbl OTHOCATCS TakKe K MEPEIABUKHBIM TPY30-
MOAbEMHBIM MaIlIMHAM, Y KOTOPBIX MOCT C OJTHOM WJIH IByMsI KOHCOJISIMH YCTaHOB-
JIEH Ha JBYX BBICOKMX OIIOpax, MEPEMEIIAIOIUXCI MO0 PEebCOBOMY MYTH.
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W3 crieninanbHBIX KOHCOJbHO-KO3JIOBBIX KPAaHOB, NMPEAHA3HAYCHHBIX IS paOOThI
C JIECHBIMHU Tpy3amu, pazpadboran kpan KKJI-32, koTopslil cHaGXkeH 0IHOCTOCY-
HBIMU OIOPaMHU, YTO MO3BOJISIET MEPEMENIATh MaYKU XJIBICTOB C MPOJIeTa Ha KOH-
conu. Oco0eHHOCThIO PAabOThl KOHCOIBHO-KO3JIOBBIX KPAHOB SIBJIIETCS BO3MOXK-
HOCTh pa3MellleHus mTadesneil XIbICTOB KaK B MPOJIeTe KpaHa, TaK U MOJ €ro KOH-
consiMu. BeicoTa mtabeneit B mposieTe MokeT qocturath 10 M, a mo; KOHCOISIMU —
He 0oJiee 5 M Ha YpOBHE MaKCHUMAaJIbLHOTO BbUIETA IPY303aXBATHOTO YCTPOUCTRBA.
XJBICTBI B MPOJIETE KpaHa YKJIAIBIBAIOTCS B IJIOTHBIC M KJICTOYHBIC IITa0EIIs,
a TI0J1 KOHCOJIbIO — TOJIBKO B TJIOTHBIE, KOMIISIMU K TMOJIKPAHOBBIM MYTSIM.

Kpome KOHCOJIbHO-KO3JIOBBIX KPAHOB CIIEIIMAILHOIO HAa3HAYEHHUS, HAa BbI-
rpy3Ke XJIBICTOB Ha HUKHUX JIECOCKJIQ/IaX MOTYT MPUMEHSTHCS JIByXKOHCOJIbHBIC
caMOMOHTHUpYIomuecs kpansl oOmero HazHauenus cepuit KC u KK. Haubomnbimee
MPUMEHEHHE Ha JIECHBIX CKJIaJIaX U3 KOHCOJIbHO-KO3JI0BBIX KPAaHOB OOIIET0 HAa3HA-
yenust Hamnen kpan KCK-30-42B rpy3onoabsemuoctsio 30 T U ¢ mposieTom 24,
36,42 M. DTOT KpaH UMEET 3HAYUTEIBLHYIO BBICOTY IIOJIbEMA I'PY30BOr0 KPIOKa, KO-
TOpasi cCOCTaBIsAET 18 M.

MocToBbIe KpaHbl IPEHA3HAYCHBI 1JIs1 00CTYyKUBAHUS OOJIBIINX CKJIA/-
CKHX Tuiomaaeid. OCHOBHBIM UX JIOCTOMHCTBOM SIBJISIETCSI BO3MOXHOCTh TEpece-
YEHUS KPAHOBBIX MyTEH C MOIBE3IHBIMU MYyTAMH, TEXHOJIOTUYECKUMH JIMHUSIMU
U JPYTUMU JIECOCKIAJCKUMU 00BEKTAMU U COOPYKEHUSIMU. OTHAKO HEOOXOAMMO
OTMETHUTh, YTO M3-3a BHICOKOW CTOMMOCTH KPAHOBOM 3CTAaKaJbl MOCTOBBIC KPAHBI
OTIPaBBIBAIOT CEOs JINIIb MPU BHICOKOM KOHLEHTPALMKA padOT Ha JIECOCKIIAAaxX —
ot 300 ThIC. M3 B O M Gonee. B ecHOM MPOMBINIIEHHOCTH I BHITPY3KH XJIbI-
CTOB C JIECCOBO3HOT'O TPAaHCIIOPTa HAIIM MPUMEHEHHE MOCTOBbIe kpaHbl KM-20,
KM-30, KM-50 rpy3onoasemHoctbio 20, 30, 50 T COOTBETCTBEHHO.

CamoxooHvle mawiunbl. Pa3rpys3ka u cozlanrue pe3epBHOTO 3araca XJIbICTOB
IPY HE3HAYUTEIBHBIX T'PY30000pOTaxX HIKHHUX JIECOMPOMBIIIUIEHHBIX CKJIA0B
MOTYT OCYLIECTBIISITHCS MAHUITYJISITOPAMU, YCTAHOBJIEHHBIMU Ha aBTOMOE3/E, YTO
UCKITI0YaeT HEOOXOIMMOCTh MPUMEHEHHS IPYTroro 00OpYAOBaHMS HA ATHX OIle-
panusx, a TakKe IPOCTEUIINMU Pa3rpy304HbIMU YCTPONCTBAMU — TPAKTOPHBIMU
TOJIKATEJISIMU, YEIIFOCTHBIMU MOTPY3UUKaAMHU, MOOMIIBHBIMU IITA0EIepaMU-MaHU-
MyJISITOpaMH U Jp.

Ha HuXHUX CKIaax MCMOIB3YIOTCSA U OOJBIIETPY3HbIE KOJIECHBIE JIECOTIO-
rpy3urku. [IpuMeHeHne econorpy34ruKkoB IMO3BOJISET 00€CIEeUUTh OOJIBIIYIO
CBOOO/y TUIAaHUPOBKU O0OpPY/IOBaHUS Ha IUIONIAJAKE HIMKHEro jiecockiana. Of-
HAKO M3-3a HEOOJIBIIION BBICOTHI IITa0EseH CKIIabl APEBECHOTO ChIPhsS Ha 0Oase
JIECOTOTPY3UYUKOB UMEIOT MayI0 YASIbHYI0 EMKOCTh M 3aHUMAIOT 3HAYUTEIb-
HbIE TUIOILAIH.

J{nst BBITPY3KHM M CO3J]aHUs 3allacOB XJIBICTOB HAa HUYKHUX JIECOCKIIAJax CO-
3/IaHbl J1Ba TUMA Jieconorpy3unkoB: JIT-142 nHa cnerumansaoM mmaccu u JIT-165
Ha 6a3e konecHoro TpakTopa K-703. Ob6a morpy3duka OTHOCATCS K (DPOHTATH-
HOMY TuMy. Hapsy ¢ 0oTeuecTBEeHHBIMU Ha JIECHBIX CKJIaJ1aX J€C03arOTOBUTENb-
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HBIX MPEANPUITUN HAXOSIT MPUMEHEHHUE U 3apyOekHbIe 00pa3Ilbl JIECONOTPY3-
YUKOB OOJIBLION rPy30M0TLEMHOCTH.

1.3.4. Pacuem niowaou cknada pe3epeHozo 3anaca Xiblcmos

[Tnomianps ckiaga 1l co3JaHus pesepBHOro 3amaca xusictos (F, M%) 3aBu-
CUT OT 00BEMa, BHJIa MTOABEMHO-TPAHCIIOPTHOTO 000PYIOBaHUS, BUIA IITAOCIIS
YKJIaIbIBAEMBIX JIECOMATEPUAJIOB U OMPEALIsIeTCs o hopmyrie

Q,
K,K,h’ (1.5)
rne Q, — 00beM HaMOONBIIMX CE30HHBIX 3alacoB JPEBECHHBI, M°, OOBIYHO
Q; = Es); K1— ko3 punueHT noaHoApeBeCHOCTH mTabens (Tadn. Huxe); Ko —
K03 (PUIIMECHT HCIIONB30BAHMS CKIAJACKON TIOMAAM, YIYUTHIBAOIIMA MEXKIITa-
OenbHBIC U TPOTHUBOITOKAPHBIC PA3PHIBBI U YCTPONUCTBO MOIBE3THBIX MyTEH; MPH-
HuMaeTcs paBHbIM 0,9 pu ncnons30Bannu KpaHoB U 0,8 MpU UCITOJIB30BAHUH

MOOMIBHBIX MaliuH; h — BeicoTa 1mTadens (tadim. 1.1), m.
JlnmuHa mtabernst pe3epBHOTO 3araca XJIBICTOB, CO3/IaBa€MOro TOJ Kpa-
Hamu (kpome IIXK-28), onpenensiercs no popmyne

L= 5 (1.6)

riae b — mupuHa mradesns XJIbICTOB.

B tabn. 1.1 npuBeaeHbl KpaTKHE XapaKTEPUCTUKHA HanboJiee 4acTo MpumMe-
HSIFOIIMXCS TUTIOB IITabesNel XIbICTOB Ha PENPUATUAX. Y CIOBHBIE 0003HAUCHUS
mrabeneil pa3IMYHbIX TUIIOB JaHbl B mocoouu b. E. Mensmukonsa [1, c. 64].

[IpuMepHBIe CXeMbI PE3EPBHBIX CKJIAJ0B XJIBICTOB Ha JIECO3arOTOBUTEIBHBIX
npeanpuaTusx npuseacHsl B [pmnoxkenusx 1.2, 1.3. PacyeTs! qAnHBI mTadess
PE3EepBHOTO 3amaca XJabICTOB 1moJ KpaHoM JIT-62 u niaunbl ppoHTa mradenei, co-
3/1aBa€MOr0 MOrpy34rKoM, ripeacTaBieHsl B [Ipunoxenun 1.3.

[Tocie BBEIMIOTHEHUS BCEX PACUETOB, MOCTPOCHUS TPA(UKOB peKruMa pabOThI
HUKHETO JIECOMTPOMBIIIIEHHOTO CKJIa/ia U T. 1. TI0 IEPBOMY 33/IaHHOMY BapHUaHTy
(pexxum paboThI cKIana 1) HeoOX0IUMO MPOBECTH BCE HEOOXOIMMBIC PACUEThI 10
BTOPOMY 33JJaHHOMY BapHaHTY (peXuM padOThI CKJaaa 2).

B xonre maboparopHoi paboThl 00yUYaIOIMIUNACS TODKEH MPOBECTH aHAH3
MOJIYYCHHBIX TPaUKOB PeKUMa HIDKHETO JIECOMPOMBIIIJICHHOTO CKJIala U cle-
JIaTh COOTBETCTBYIOIIKE BBIBO/IBI MO JTAOOPATOPHOI padoTe.

12



Tabnuya 1.1

OcHoBHBIE TUIIBI U CIOCOOBI POPMUPOBAHUS IITA0ENEH XJIBICTOB

Pacuernas | Koaddunuent
Tum mrraberms Mexanu3m, NpUMEHAEMBIN [T BBICOTA | IIOJIHOJAPEBEC-
VKJIQJIKU XJTBICTOB mrraders, HOCTH
M mrradens, K1
[TnoTHBIN Jlecomorpy3unKky MEPEKUTHOTO THIIA 2 0,25
C YKJIaJKON Bonpmerpysnsie KojiecHbIE
KOMJIEH B OHY MOTPY3YHKH 3,5 0,3
CTOPOHY ABTOMOE3/1a C MAaHUTTYJISITOPAMHA 3 0,3
[TaukoBbie Kab6ens-kpanst KK-20 5 0,25
C YKJIaJIKOU Kpan ITXK-28 6 0,3
KOMJIEH B OJHY ITox xoHcomssmu kpanoB KKJI-32
CTOPOHY v JIp. 5 0,3
ITaukoBbIe,
KJIETOUHBIE Kpahbl k03710BbIE ¥ KOHCOTBHO-
C YKJIQJIKOMN KO3JIOBBIE 10-12 0,35
KOMJICH B pa3HbIE Kpanst mocToBBIC 10 0,35
CTOPOHBI
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v1

HcxoHble TaHHbBIE )1 BBIIIOJIHEHUS JIa0OPATOPHOU pabOThI

[NPUJIOXXEHME 1.1

OcCHOBHBIE IPUPOJHO-IIPOU3BOCTBEHHBIE YCIOBHS PA0OTHI HUYKHETO JIECOIIPOMBIIIIEHHOIO CKJIaAa

g Lg Pexxum paboTsl ckiazga 1 Pexum paboThl ckiana 2

% Sy Pexum (mecsn) mo- TIpekp. Bbi- Pexxum packpsi- 2 S Pesxxum (mecs) IIpexkp. Pexxum packpsi- 0 =

S| 2 | CTYIUICHHUS XIIBICTOB, o3k Moc, | KCBKH XJIBICTOB Z9 MIOCTYIUIEHUS BBIBO3KH, YKEBKHU XJIBICTOB c% é "
g E z mec./% ’ 0 KBapTalaM §( g« g XJIBICTOB, Mec./% Mec. 10 KkBapranam, % é{ g g
S| QE| 5% =1 cti a . : SR — = & al & | 2R E
Sl 82| £55| 25 = 5| 5| 8| Bl E|] &% | €5 S 5 = | E|l g €] B B EER
157|582 2¢ |8 8|22z 88 |83 28 | E B2 2 =]z 8§
1] 20 | 5/70% | 4/30% | 2 1 | paBHomepHblii | Puc.3.2° | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-65b
2| 30 | 5/70% | 4/30% | 2 1 | paBHomepnbiii | Puc.3.3" | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-65b
3| 40 | 5/70% | 4/30% | 2 1 | paBHomepHblit | Puc.3.7 | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-65b
41 50 | 5/70% | 4/30% | 2 1 | paBHomepnbiii | Puc.3.8" | 4/60% | 3/40 % 3 2 140 ] 20 | 20 | 20 | JIT-65b
5| 60 | 5/70% | 4/30% | 2 1 | paBnomepnbiii | Puc.3.13" | 4/60% | 3/40 % 3 2 140 ] 20 | 20 | 20 | JIT-65b
6| 350 | 5/70% | 4/30% | 2 1 | paBHoMepHbIi | Mocrt. kp. | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-165
71300 | 5/70% | 4/30% | 2 1 | paBHOMepHbIiH | Mocrt. kp. | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-165
8| 280 | 5/70% | 4/30% | 2 1 | paBHomepnbiii | KKJI-32 | 4/60 % | 3/40 % 3 2 40| 20 | 20 | 20 | JIT-165
9] 260 | 5/70% | 4/30% | 2 1 | paBuomepmnbiii | KKJI-32 | 4/60 % | 3/40 % 3 2 40| 20 | 20 | 20 | JIT-165
10| 240 | 5/70% | 4/130% | 2 1 | paBHomepHbrii | 2JIT-62 | 4/60 % | 3/40 % 3 2 40| 20 | 20 | 20 | JIT-165
11| 70 [ 5/70% | 430% | 2 1 | paBHomepnbiii | Puc.3.15" | 4/60 % | 3/40 % 3 2 140 ] 20 | 20 | 20 | JIT-65b
12| 80 [ 5/70% | 4/30% | 2 1 | paBHoMmepHblii | Puc.3.16" | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-65b
13| 90 [ 5/70% | 4/30% | 2 1 | paBHomepHbiii | Puc. 3.18" | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-65b
14| 100 | 5/70% | 4/130% | 2 1 | paBHomepnblii | Puc.3.18" | 4/60 % | 3/40 % 3 2 140 ] 20 | 20 | 20 | JIT-65b
15| 120 | 5/70% | 4/30% | 2 1 | paBHOMeEpHBIH JIT-62 4/60% | 3/40 % 3 2 40| 20 | 20 | 20 | JIT-65b
16| 220 | 5/70% | 4/30% | 2 1 | paBHomepHbIi | 2JIT-62 | 4/60 % | 3/40 % 3 2 40| 20 | 20 | 20 | JIT-165
17| 200 | 5/70% | 4/30% | 2 1 | paBHomepwnbrii | 2JIT-62 | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-165
18| 180 | 5/70% | 4/30% | 2 1 | paBHomepwnbrii | 2JIT-62 | 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-165
19| 160 | 5/70% | 4/30% | 2 1 | paBHOMEpHBIH JIT-62 4/60 % | 3/40 % 3 2 140 | 20 | 20 | 20 | JIT-165
20| 140 | 5/70% | 4/30% | 2 1 | paBHOMepHBIH JIT-62 4/60% | 3/40 % 3 2 140 ] 20 | 20 | 20 | JIT-165

* YyebHnoe nmocobue b. E. MenbimkoBa «Maiible HKHUE JIECOTPOMBITITIEHHBIE CKIaabD» [ 1].




[TPUJIOXKEHUE 1.2

IIpumepHbIe cXeMbl pe3epBHBIX CKJIA/I0B XJIbICTOB
HA J1eC03aroTOBUTEJIbHbBIX NPeANPUATHAX

[IpuMepHBbIE CXeMBbI CKIAI0B ChIpbs MoJ kadenb-kpaHom KK-20, kpanom
[TXK-28, MoOuIbHBIM 000py10BaHHEM AaHbl B yuebHOM nocobun b. E. Menbim-
koBa [1]. CxeMbI pa3menieHus 3amaca XJIbICTOB 10 KOHCOIbHO-KO3JIOBBIMH Kpa-
Hamu thna KKJI-32 u moctoBbIMU KpaHamu npuBeaeHsl Ha puc. [11.2.1 u I11.2.2
HUXKE.
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Puc. I11.2.1. Cxema ckJiajia XJIBICTOB Ha 0a3e KOHCOIbHO-K0370BOTr0 Kpana KKJI-32:
a — C pacrto0KeHUEM aBTOMOOHIILHOM JIECOBO3HOM TOPOTH MO/ KOHCOJBIO KpaHa;
O — ¢ pacToJI0KEHUEM aBTOMOOWIILHOM JIECOBO3HOM TOPOTH B MPOJIETE KpaHa
(1 — moakpaHOBBIC MYTH; 2 — KpaH KOHCOJIBHO-KO3JIOBOM; 3 — aBTOMOOUJIbHAS JI0POTa;
4 — mTabenb XJIBICTOB B MIPOJIETE KpaHa; 5 — mradesib XJIBICTOB IO KOHCOJIBIO KpaHa)
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Puc. I11.2.2. Cxema ckiiaga XJIpICTOB Ha 0a3e MOCTOBOTO KpaHa:

1 — moakpaHoOBBIE yTH; 2 — KpaH MOCTOBOM; 3 — aBTOMOOWMJIbHAS I0POTa,
4 — mrra0eity XJIBICTOB

[MPUJIOXEHUE 1.3

IIpumepHas cxemMa CKJIa/a ChIPbSI U pacyeT AJIMHBI IITA0eIs
pe3epBHOrO 3amaca noja Ko3JioBbiM kpanom JIT-62

Cxewma ckiaza Ha 6a3ze KO3J0BOTO KpaHa npuBeaeHa Ha puc. [11.3.1 Huxke.

VcxomHbIe TaHHBIE )1 PACUCTOB:

— pe3epBHbIii 3anac xusicToB Q, = 30 000 m3;

— obopynoBanue — ko3oBoi kpan JIT-62, nponer 40 Mm;

— MIMpUHA MTabens XJIbICTOB 24—26 M;

— MaKCHUMaJIbHas BBICOTA IITadest XIbIcToB h = 12 M;

— K03(pUIIMEHT MOJHOAPEBECHOCTH mITadess xiabicToB K = 0,35;

— KO3 (PUIMEHT UCTIOTB30BAHMS YUACTKA CKJIa/Ia MOJ MTadesb U MpruMe-
Henuu kpana JIT-62, K> = 0,9.

[Tnomans ckimaga onpeaensercs mo Gopmyre

Q, 30000

= = = 7937 m°. (1.7)
K,K,h  035.09-12
I[J'H/IHa mradesst PE3€PBHOIO 3amaca.
F 7937

rae b — mmpuHa 1mradens XabICToB, 25 M.
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Puc. I11.3.1. Cxema ckiiaga XJIbICTOB Ha 6a3e Ko310Boro kpana JIT-62:
1 —xpan JIT-62; 2 — aBTOMOOMIIBHAS JOPOTA; 3 — MMOJKPAHOBHIC TTYTH;
4 — mTabeip XJIBICTOB

IIpumepHas cxema CKJIa/ia CbIPbS M pacyeT AJMHbI ppoHTa IITAdC/ICH,
CO3/1aBaeMbIX MOIPY3UYHMKAMH

CxemMa ckiaza Ha 6a3ze nmorpy3uuka npuBejaeHa Ha puc. [11.3.2 Hixke.
O6bem mrabens XabicToB (Q,.., M3) onpenensercs no hopmyie

Q,, =Ibhk . (1.9)

rae |, b, h — quna, mmpuHa, BeicoTa mrabens xapicToB, | = 100 M, b = 20-22 M,
h 3aBHCHT OT MeXaHH3Ma, PUMEHSIEMOTO IS YKJIaIKH XJIbICTOB; K, — Ko3ddu-
IIUCHT TOJHOAPEBECHOCTH mTabens (tabm. 1.1).

KommaecTBo mrabdeneii:

N, = -2
M Qum (1.10)
Oo6mas niuHa GpoHTa mTadesnei:
L,=N,,b+a(N,, —1), (1.11)
I7Ie a — BEJIMYMHA Pa3pbiBa MEXKY MITA0CISIMU, & = 5 M.
Lo
) |
| 3
I !

Puc. I11.3.2. Cxema ckiaza XJbICTOB Ha 0a3e Morpy3ynKa:
1 — aBTOMOOMIIBHAs 1opora; 2 — mTadens XJIbICTOB
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JlabopaTopHnas paGora Ne 2.
Omnpenesnenne NOTPEOHOCTH B OAbEMHO-TPAHCIIOPTHOM
000py/I0BAHNH HA HUKHMX JIECONPOMBIIIEHHBIX CKJIa1aX

2.1. Heanb u conep:kanue padboTbl

[{ens pa®oTHI 3aKITII09AETCS B TOM, YTOOBI HAYYHUTHCS:

— ONpENeNATh OO0BEMBI BBIMNOJHAEMBIX TPY30BBIX OMNEPALMI MOJIBEMHO-
Tpa"ncnopTHbIM o0opyaoBanuem (I1TO) Ha necockiaze ¢ KpyribIMU JIeCOMaTEPU-
aJlamu;

— BBIOMpATh TUI U PACCUUTHIBATH KOJIUYECTBO O0OPYAOBAHUS IS BBITOJI-
HEHUS MOIbEMHO-TPAHCIIOPTHBIX ONEPALU C KPYIJIBIMH JIECOMaTEpUaIaMHu.

Conepxanue paboThI:

— 03HAKOMUTBHCSA C CUCTEMaMU MAIlIUH U 00OpPYAOBAHUS JIJISi BBITOJTHEHUS
MOABEMHO-TPAHCIIOPTHBIX OMEPAIMil Ha JIECONPOMBIILICHHBIX CKIIaJIaX;

— BBIMUCATh UCXOJIHBIE JAHHBIC MO 3aJaHHOMY BapHaHTy MPUPOIHO-TIPO-
M3BOJICTBEHHBIX YCIOBUI pabOThl HUKHETO JIECONMPOMBIIIJIEHHOTO CKJIa/a;

— c/IeNaTh aHaJIN3 BUJIOB IPY30BBIX ONEpallMii U COCTABUTh CXEMY 00BEMOB
pa6ots I[ITO;

— paccuuTaTh CMEHHYIO Pou3BoaAUTENbHOCTD [ITO;

— OMPENICTUTh MOTPEOHOE KOJNYECTBO O0OPY/I0BAHMS,

— CclIeNIaTh BBIBOJIBI 1O J1a00paTopHOU padoTe.

JIns1 BIOJTHEHHS paOOThI HEOOXOIUMBL.

— MCXOJIHBIE JAHHBIE M0 3aJJaHHOMY BapUAaHTY MPUPOIHO-TIPOU3BOJICTBEH-
HBIX ycioBui pabotel [1TO Ha HIDKHEM CKIIane;

— CIIpaBOYHBIE MaTepUabl 0 OCHOBHBIM napamerpam [1TO, yuebHoe moco-
oue b. E. MenbinkoBa «MaJible HKHUE JIECONPOMBIIIUICHHbIE CKIIaab [1], koH-
CIICKT JICKIIUH, PUIIOKEHUS K JIabopaTtopHOU padote (mpwi. 2.1-2.2).

2.2. OcHOBHBIE CBeICHUSA

[TorpebHOCTs B IITO Ha HIXKHEM JIECONMPOMBIIIIICHHOM CKIIaJIe ONpeACIIs-
€TCSI UCXO/S U3 CIICYIOIIUX OCHOBHBIX (haKTOPOB:

— pEeXHUM pabOThl HIXKHETO JIECOMPOMBIIIJIEHHOTO CKJIajia Mo MPUOBITUIO,
mTadeJIeBKe, pacHpeeICHUIO ChIpbsl MO0 Ha3HAYEHHIO, OTTPY3KEe U Mojade
B 1IEXU;

— cpenHue 00beMbl MaveK JIeCOMAaTepUaAIOB Pa3IMYHOTO BHUJA, C KOTO-
pbiMu padoTaeT To win unoe [1TO;

— BHJI CBIPbsI, HOCTYHAOIIETO HA HUKHUE JIECOITPOMBIIIEHHBIE CKIIAIbL;

— rpy30000pOT CKJIa/ia 1Mo BHaM oreparuii (ro0Boi, CMCHHBIH);

— pacueTHas MPOU3BOAUTENBHOCTH pUHATOrO [1TO;

— HEOOXOUMOCTh CO3JIaHMSI 3aIMacOB KPYTJIbIX JIECOMATEPUAIOB TIEPE/T T0-
Javei B ecorepepadaThIBAIONIUE TIEXUA U OTTPY3KOM MX OTPEOUTEIISM;
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— THUIl NPUMBIKAHUS HIKHETO JIECOIIPOMBIIIUIEHHOTO CKJIa/la K TPaHCHOPT-
HBIM ITyTSIM OOIIETo MOJIb30BAHMUS.

[Ipu onpenenennu nmorpedHocTr B [ITO Ha HMKHUX JIECOMPOMBIIIUICH-
HBIX CKJIaJaX HEOOX0AMMO YUUTBIBATh, 4TO 00beM rpy30Bbix onepanuit [ITO kak
CMEHHBI!, TaK U TOJOBOM 3HAYUTEIHHO MPEBBIIIAET CMEHHBINH U TOJ0BOU Ipy30-
00OPOTHI CKJIa/1a MO MOCTYIUICHHUIO CHIPhS U3 JIECOCEKH, IIOITOMY MPEXK]IE BCETO
HEOOXOMMO TIPOBECTH aHAJIN3 BUOB TPY30BBIX OMEpAIiii, BHIMOIHICMBIX TEM
wiau uabM 11TO.

Onpenenennie norpedHocTH B [ITO Ha HIXKHHUX JTECOMPOMBIIIUIEHHBIX CKJIa-
Jlax B 3TOM J1a00paTOpHOM paboTe paccMaTPUBAETCS B YCIOBUSIX MOCTYILICHUS U3
JICCOCEKH KPYTJIBIX COPTUMEHTOB IIPH MPUMEHEHHUH Ha CKJIAJIE IBYX THIIOB KPAHOB
(KKC-10 u KB-572), nockobKy JijIsl BBITOJHEHUS BCETO KOMIUIEKCA TPY30I10,b-
EMHBIX Ollepaliii KOHCOIbHO-KO3JIOBbIEC U OallleHHBIE KPaHbI HAIIUTH HAauOOJIbIIIee
IpUMEHEHHE.

[Ipu nocTyruieHnn Ha HU>KHUN CKIIJ] XJIBICTOB pasrpy3Ka UX MPOU3BOIUTCS
OJTHUM OOOpPYJOBAaHHEM, a OTIPy3Ka KPYIJIBIX JIECOMATEPUATIOB MOTPEOUTEIIO
U TI0J/1a4a B 1[EX — JPYTUM, TO3TOMY 00bEM I'PY30BBIX padOT HEOOXOIUMO OTpe/ie-
JISITH TI0 OTIEPALIASAM ISl KaXI0T0 BUJIa 000PYAOBAHMUS.

[Ipu onpenenennn norpedHoctu B IITO, kpoMe cymmapHOoro oobema rpy-
30BBIX OIEpaIuii, HEOOXOIUMO YIUTHIBATh, YTO PEKUM BBITIOJTHEHUS OTACIbHBIX
orepauuii Mo pa3IMYHbIM 3TanaM Mo BPEMEHU rojia HE COBMNAAET U 3aBUCHUT OT
THUIIA JIECOBO3HOM IOPOTH, MPUHATOTO pexuMa pabOThl JIECHOT'O CKIIa[a U JIECO-
nepepadaThIBAIONINX IIEX0B, THIA IPUMBIKAHUS CKJIaJla K TPAHCTIOPTHBIM TyTSIM
OOIIIETO MOJIL30BAHUS U T. [I.

2.3. lTopsaaok BbINOJHEHHS J1a00PATOPHOH padoThI

2.3.1. Oghopmnenue ucxooHwvix OAHHbIX

B cooTBeTCcTBUM C 33JaHHBIM BapUAHTOM W HOMEPOM CXEMbl HUKHETO JIECO-
NPOMBIIIICHHOTO CKiana (mpui. 2.1) HeoOX0IUMO 3arucaTh B OTYET 10 j1abopa-
TOpHOW paboTe WCXOAHBIC JaHHbIE HJs omnpeneneHus notpedHoctu B I[ITO
(Tabm. 2.1).

Tabnuya 2.1

Pacuetnsie nannblie yis onpenenenus norpednoctu B [1TO

No HcxonHele nanunie 3HayeHus

1 2 3

1 | Homep Bapuanra

2 | Homep pucynka u3 yueonoro mocoodus b. E. MenbImkosa [1]

XapaKTepUCTHKA HUKHETO CKIIa/a:
3 — THTI IPUMBIKAHUS CKJIA/a;
— roJ0BOI1 TPY30000pPOT, THIC. M°
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Xapakrepuctuka [1TO:
— Mapka 000pyAOBaHUS;
— MaKCUMaJIbHas IPy30M0IbEMHOCTb;
— I'py303axBaTHBIN OpraH

Ucxonnble ganusie 115 pacueToB no 1-my aramy padotst [ITO (pas-
2PY3KA COPMUMEHMOE C NOOBUICHO20 COCMABA).
— PEKUM MOCTYIUICHUS! (YUCIO JTHEH):
®31Ma,;
® JICTO;
— CMEHHOCTh padoThI;
— MIPOLICHT IITA0CJIEBKH;

— CpeIHHI 00BhEM TTAYKH, M

VcxomHble JaHHBIC JJIs1 pacueToB 1o 2-My dtamy padots! [ITO

(noepysra kpyenvix 1ecomamepuanog Kak 20moeot NPOOYKYuu):
— 06beM, ThIC. M,

6 — THIT TPAHCIIOPTA OOIIETO MOJIh30BAHUS,

— PeXUM OTIpy3KHU (UUCIIO JHEH) U CMEHHOCTh padOTHI;

— TIPOIICHT ITA0CICBKHY;

— CpeIHHI 00BhEM TayKH, M

Hcxonnble qanHble 1715 pacyeToB 1o 3-my 3tany padotsl [ITO
(nooaua kpyenvix necomamepuanos 6 yexu na nepepabomky).

— 00BbeM, ThIC. M,
7 — pexuM paboThI CKIIaja 1Mo nepepaboTKe ChIPhs (YUCIO THEH)
Y CMEHHOCTH,

— MPOLIEHT LITa0eNeBKY;

— CpenHM 00BEM MAYKH, M

2.3.2. Cocmasnernue cxemvl no onpeoeneHuio 0ovema epy3080i pabomol
NOObEMHO-MPAHCNOPMHO20 000PYO0BAHUSL

B Hauane BeImosaHeHUs 1a00paTOpHON pabOThI COCTABISETCS CXeMa padOoThI
[1TO no onepanusiM 1 ONpenessieTcs 00bEM TPY30BBIX ONEpaIUil.

B kadecTBe mpumepa paccCMOTPUM OJHMH W3 BO3MOKHBIX BAPUAHTOB pa-
OOTBI KpaHa Ha HIDKHEM JICCOITPOMBIIIIIEHHOM cKJ1azie. KpaH BBITIOHSET ClIeayro-
IIME BUJIBI TPY30BBIX OIEpaIUii:

— pa3rpy3ka 1 mradeaeBKa 4aCTH COPTHMEHTOB, TPUOBIBITUX U3 JIECOCCKH;

— mTabeneBKa U OTrpy3Ka CO CKJIaJa KpYIJIbIX JIECOMAaTepHaIOB B TPaHC-
MOpT OOIIETO MOJIb30BaHUS KaK TOBAPHOHN MPOAYKIIHH;

— mTabeNeBKa M 1ojJlada OCTATbHBIX KPYTJIBIX JIECOMATEPHAIIOB B JIECOTIEPE-
pabaTbIBaOIINE TIEXH.

OO6mumii To10BOM TPy30000poT ckiana Qr., XapakTepusyronmi GakTude-
CKHI1 00BEM JOCTaBICHHBIX C JIECOCEKU KPYTJIBIX JIECOMATEPUATIOB, COCTABIISET
100 %, moI0BUHY U3 HUX TUIAHUPYETCS OTTPYKaTh CO CKJIajia B KPYTJIOM BHU/JIE,
a BTOPYIO TIOJIOBUHY TlepepadaThiBaTh B MeXaX HAa HUXKHEM JICCOIPOMBITIICH-
HOM CKJIaJI€.
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[IpoBenem ananu3 00beMOB rpy30Bbix onepanuit [ITO no ux Bumam u sta-
naM BbITIOJTHEHUS1. PacueTHast cxema o onpeesieHuto rpy30Boi paboThI BBITIISIUT

CJIETYIOIIM 00pa3oM (TpH 3Tara).

1-11 s3man. Pa3zpy3l<a copmumernmoe ¢ HOO0BUIICHO20 cOCMasa

Q..=100 %
m
50 % 50 %
[IITabeneBka [lonaya Ha mpuemHoOE
Y MOoCJIeayromas mo- YCTPOMCTBO
Jlada Ha COPTUPOBKY COPTUPOBOYHOU JIMHUM

OO6uuit 00bemM
paboThI B TIPOIIEHTAX
o 1-my sTamy ot
r'0JIOBOTO TPy30000-
poTa

Qz.z.p.] = 150 % Qz.c

2-11 3man. Ilooaua Kpyznvix n1ecomamepuanos Ha HOZPy3Ky

KaK 20moeoii npooyKuuu

Qz.noep = 50 % Qe.c

m

75 % 25 %
Vknanka Henocpencreennas
B mTabess 3amnaca, MOrpy3Ka U3 JIECOHA-
MOCJIEAYIOIas KOTIUTEJIEH Ha T10-
MOTpy3Ka JIBU’KHOM COCTaB

OO61mmii 06beM paboThI

B MIPOIICHTAX IO 2-MY 3TaITy
OT T0JIOBOTO 00BEMa CHIPhHS
IO TMOTPY3KE B KPYTIIOM
BUJC Qe.e.p.Z =1715% Qe.noep;
nnu 87,5 % ot rogoBoro
rpy30000poTa ckiajaa mno
MOCTYTIJICHUIO CHIPhS

Qz.z.p.Z = 87;5 % Qe.c

3-11 3man. Ilooaua Kpy2nvix necomamepuanos 6 yexu Ha nepepadomxy

Qe.uex = 50 % Qe.c

m

80 % 20 %
[IITabeneBka Henocpencreennas
Y MoCIIeyronas 1ojilaya ¢ COpTUPO-
rmojiaya B IIeX BOYHOT'O yCTPOMCTBA

B IIeX
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OO61mmii 06beM paboThI

B IIPOLICHTAX 1O 3-MY
ATaIly OT roJ0BOro oobema
CBIpbs Ha MepepadboTKy
Qe.z.p.S = 180 % Qe.uex;

unu 90 % ot rogoBoro rpy-
30000pOTa CKJIajia 1o Io-
CTYIIJICHUIO CHIPhS

Qe.e.p.3 = 90 % Qe.c



PaccMoTpuM noJIpoOHO Kax bl dTall.

1-i1 3man. Pazzpy3ka copmumenmos ¢ noosux3cHozo cocmaeda. 1'onoBou
rpy30000poT cknana Q..=100 %. [TonoBuna kpyrisix jJecomarepuanoB (Q. copm =
=50 %) npu pasrpy3Ke MmoaaeTcsi HeMOCPESICTBEHHO ¢ aBTOIOE3/I0B HA IPHEMHOE
YCTPONCTBO COPTUPOBOYHOM JIMHUM, T. €. C 3TUM OOBEMOM ChIpbS Ha JAHHOM
3Tare NobEeMHO-TPAHCIIOPTHBIE OTIEPALIMU BBITIOJIHSAIOTCS OJIUH pa3. OcTanbHbIE
50 % KpyTJIBIX JIecOMAaTepHaIOB MEPBOHAYAIBHO C aBTOMOE3/0B YKIAABIBAIOTCS
B IITA0EIsI HECOPTUPOBAHHBIX KPYTIIBIX JiecoMatepranoB Q. ,,, 1 OTTy/Aa Mo Mepe
HEOOXOJMMOCTH TMOJAIOTCS Ha MPUEMHOE YCTPONCTBO COPTUPOBOYHOM JIMHUW,
T. €. 00beM rpy30Boil padoTel IITO ¢ naHHON rpymnmoil JecoMarepuanoB B JBa
pa3za Oozbine, uem o0beM ux mradeneku: 50 x 2 = 100 % ot rogoBoro rpyso-
000pOTa MO MOCTYIJIEHUIO ChIPbSL.

OO6muit 06beM padoTsl [ITO Ha nanHOM 3Tarne OyeT paBeH:

Qe.e.p.] = Qz.copm + Qe.mm =50 % + 100 % = 150 %.

Takum oOpazom, o0bem pabotel [ITO Ha maHHO#M omepanuy COCTaBISET
150 % ot romoBoro rpy30000poTa cKJaja.

2-11 sman. Ilozpy3ka Kpyenvix 1ecomamepuanos Kak 20moeoii nPoOyKyuu.
Co cknana oTrpyxaetcs B KpyriioMm Buje 50 % oT Bcex COpTUMEHTOB, JOCTABJICH-
HbIX U3 jgecoceku (50 % Q..). BeiaeacTBre HEpaBHOMEPHOCTH TTOAAYH TTOIBHIK-
HOT'0 COCTaBa M HEOOXOIUMOCTH MPEABAPUTEIHLHOM IITA0ETIEBKHU OOJIbIIAs YACTh
W3 3TOU IPYIIBI KPYTJIBIX JIECOMATEPUAJIOB MEPBOHAYAIBHO YKJIaAbIBACTCS B ILITa-
OeJis ¥ UMb 3aTeM TPY3UTCS Ha MOABMYKHOM COCTaB IOPOT 00IIEro MoJIb30BaHMUS.
YacTh KpYyTJIBIX JIECOMATEPUATIOB MTPY HAJIMYKUH TIOJIBMKHOTO COCTaBa MOKET I10-
JaBaThCSl HA HEro HEMOCPEICTBEHHO W3 JecoHakonuTeneu. 1lpu nmpumbikannn
HUKHETO JIECOMPOMBINIIICHHOTO cKiIajia K Tynuky PXK]] 9To cooTHOIIEHHE 0OBIYHO
npuHuMaercs kak 3:1. CinenoBatenbHo, 6ombias 4yacTh (75 %) U3 HUX MEepBOHA-
YaJlbHO YKJIaJIbIBAETCS B IITA0EI 3amaca U OTTy/Jla TPy3UTCsl Ha TpaHCTOPT 00-
IET0 MOJB30BAaHUSA U TOJBKO 25 % Tpy3uTcs Ha MOABUKHONU COCTaB HEMIOCPE/I-
CTBEHHO M3 JIECOHAKOIIUTEIICH.

Takum o6pazom, romoBoii 00beM rpy30Bbix omneparuii [ITO Ha ckiane Ha
JaHHOM dTane cocTaBisieT 175 % oT romoBoro o0bemMa ChIpbsi, OTTPYKaeMOTO
B KpyIJIoM Buje, Ui 87,5 % OT rogoBoro rpy30000poTa CKjajaa Mo moCTYTUICHUIO
CBIPbSI.

3-11 3man. Ilodaua Kpyznvix necomamepuanoe 6 yexu Ha nepepaodonkKy.
Ha cknane nepepabatsiBaercs 50 % ot Q.., u3 Hux 20 % HenocpencTBeHHO Mo-
CTYIAeT ¢ COPTUPOBOYHOTO TPAHCIIOPTEpA HA MUTATENH JieconepepadaThiBao-
mux 1exoB. OcranbHbie 80 % mpenBapuTeNbHO MITAOCTIOIOTCS U 3aTEM IO
Mepe HeOOXOAMMOCTH TOJAI0TCsI KPAaHOM Ha TPUEMHBIE YCTPOMCTBA Jiecomepe-
pabaThIBAIONINX IEXOB.

Takum 00pazom, ro10Boi 00BeM Tpy30Bbix onepanuii [ITO Ha cknane Ha
aToM 3tane coctarisier 180 % oT romoBoro oobeMa ChIphs, IepepadaThIBAEMOTO
Ha HeM, uik 90 % oT ro0BOrO rPy30000pOTa CKIIaA.
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B paccmarpuBaemMoM citydae npu pacrpeiesieHuy KPYTJIbIX JIECOMAaTepHalioB
110 HA3HAYEHUIO U BHITIOJTHEHUH BCEX IPY30BBIX OIepalifii 0THUM 000py10BaHUEM
o0t 00beM TOJI0OBOM I'py30BOM pabOThl HA HUKHEM JIECHOM CKJIaJIe TOJIBKO
C KpyIJibIMU JiecoMmaTepuanamu Qy., paBeH:

QZz.p = Qz.z.p.l + Qz.z.p.Z + Qz.z.p.S- (21)

[Ipy IpUHATOM COOTHOILIEHHWH MCIOJB30BaHUS KPYIVIBIX JIECOMATEPHAIOB
10 HaIIPaBJICHUSIM CYMMapHbI 00BEM IPY30BbIX ONEpallii B MPOLIEHTAX OT r0J10-
BOI'0 Ipy30000pOTa CKJIaJla COCTABUT:

QZe.p =150 +87,5+90=327,5% Q...

OTO0 3HAYUT, YTO r0JI0BOM OOBEM I'PY30BbIX ONEpPALil C KPYIJIBIMU JIECOMa-
TepUalaMu B TPU € JUIIHUM pa3a O0JbLIE TOJOBOr0 Irpy30000p0Ta HUKHETO Jie-
COIIPOMBIIIIJIEHHOT'O CKJIaJa B CBA3U C TEM, YTO YacCTh JIECOMATEPHUAIIOB IIEpE] OT-
Ipy3KOM WJIM Mojaveil Ha nepepaboTKy yKJaAbIBaeTcsl B IITAa0ENs AJi1 BpeMEH-
Horo xpaHeHus. Kpome toro, 3710 xe [1TO ucnons3yercs u 1y padoThI € MUJIO-
MIPOAYKIIUEH.

[Tocne ompeneneHust pacyeTHOro oO0beMa rOJIOBBIX I'PY30BBIX OINEpaLUl
B COOTBETCTBUM C BAPUAHTOM 3aJIaHHs U CXEMOU HUKHETO JIECOIPOMBIIUIEHHOTO
ckiiana onpeaensercs norpedHocts B [ITO st BRIMOMHEHUS ONIepalivil 1Mo Kax-
JIOMY 3TaIry paboThI.

2.3.3. Pacuem cmerHOU npou3800umenbHoCmu
NOObEMHO-MPAHCNOPMHO20 000PY008AHUS

Cmennas npoussoautensHocTs (1o, M%) IITO Ha KaX0M U3 STANOB ONpe/e-
asiercs 1o ghopmysie:

T
Il = - QoCo(Cs, (2.2)

U

rae T — npoJoSKUTENbHOCTh CMEHBI, MUH; t, — Bpems nukia, MuH; Qo — 00bemM

nmauku jecomarepuanos, M°, Cp — KOd(PUIMEHT, YUUTHIBAIOIMI IIOTEPH Bpe-

MEHHU Ha 3aMeHy moaBmxkHoro coctaBa, Co= 0,9...0,95; C; — xoaddunmuent uc-

10JIb30BaHus pabouero BpeMenu cmenbl (a7 kpanoB C; = 0,9...0,95; n1s kaHat-

HBIX ycTaHoBOK Cp = 0,85...0,9; nis camoxoubix pasrpy3unkos Co = 0,8...0,85).
O6bem nauku necomarepuanos (Qo, M%) HaxomuTcs 1o popmyiie

Qo= 0

= < (2.3)

rae Q — Tpy30MoaAREMHOCTh KpaHa MITM CAMOXOTHOTO Pa3rpy3uuka, T, ¥ — 00bhEeM-
HbIi Bec nepesa, ¥ = 0,8 /M, K, — Ko>DHIMEHT, yIUTHIBAIOIIMI BeC Tpeiidepa
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(anst pamuaneHBIX TpedepoB ¢ BuOparopamu K, = 0,2...0,25, 6e3 BuOpaTtopa

K,=0,3...0,35; [u1s1 KaHaTHBIX 3aXBaTHBIX YCTPOMCTB U CAMOXOHBIX Pa3rPy34HKOB

K.,=0); C'— koo duument ucronszoBanus rpysonoabemuoctu, C = 0,8...0.9.
Bpewms nukina (t,, MuH) onpeaensercs rno ¢popmyse

ty =ty + o+t + o, (2.4)

rae t, — Bpems moabeMa M TepeMelleHHs MaykKu K MECTy €€ YKIAIKH, MHH;
t, —BpeMs BO3BpaTa 3axBaTHBIX YCTPOWCTB K MECTYy 3axBara Iaykd, MUH;
t; u t; — cOOTBETCTBEHHO BpeMs 3axBara (IIPUIICTIKH) MMaYKH, BPEMS €€ YKIIaIKu
Y OTIETIKU, MUH.

[IponomxutensHOCTH pabounx u xonocthix xon0B I1TO (t, + t,, MuH) Haxo-
UM 110 popmyiie
p+t=2 (b b JHY 2.5)

Ucp UT .cp. UK.Cp. Ucp

rae H, H', L1, L, — COOTBETCTBEHHO BBHICOTA MOIBEMA, ONyCKAaHUA MayKH, IyTh
TOPU30HTAILHOTO MEPEMEIIECHHUS TEICKKH U KpaHa (111 MOCTOBBIX KPAaHOB M Ca-
MOXOJIHBIX pasrpy3uukos Lt = 0; nna kabenbnbix kpaHos Lx=0); v, v,,, U7,

Uxep. — CPECAHUEC CKOPOCTU MMOABEMA, OITYCKAHUS IMAYKHU, TOPU30HTAJILHOI'O IICPEC-

MEIIEHUS TEIEKKU U KpaHa, M/MHUH.

Kak npaBwiio, HE3aBUCHUMO OT KOHCTPYKIIMM KpPaHA MM CAMOXOJHOTO pas-
rpy34yrKa BpeMsl 3aXBaTa, YKIaJKU U oTienku navku (t + t2) npuHUMaercs npu
pabote co crpormamu — ot 1,5 10 4 mMuH, ¢ TperidepamMu 1 1711 CAMOXOIHBIX pa3-
IPY34HMKOB — OT 1 710 2,5 MuH.

[Tpu onpenenenuun npousogutenbHocT [ITO HEOOX0AMMO UCTIOIB30BATh
TEXHOJIOTHUECKHE MapaMeTphl, TIPUBEIECHHBIC B MIPUIL. 2.2.

2.3.4. Onpeodenenue nompeobHocmu
8 NOOBLEMHO-MPAHCNOPMHOM 000PYO00BAHUU

Kak yka3zaHHO BbIlII€, B TAOOPATOPHOI paboTe pacCMOTPEHBI TOJIBKO TEXHO-
JIOTUYECKHE CXEMbl HUYKHUX JIECOTIPOMBIIIJIEHHBIX CKJIa/I0B Ha TpUMepe pabOThI
JIBYX KPaHOB — KOHCOJIbHO-K03710BOT0 KKC-10 1 6amennoro Kb-572.

Pacuder notpeGHOCTH B KpaHaX B YCIOBUAX HECKOJIBKUX OCHOBHBIX TEXHOJIO-
T'MYECKUX TMOTOKOB CJIEAYET BBINOJHATH OTAEIBHO JUI KaXJIOTO CaMOCTOSATENb-
HOTO IITa0eIeBOYHO-TIOTPY30YHOTO MOTOKA HMXKHETO CKJIaJa C YYETOM peKruMa
BBITNOJIHEHUSI TOW WJIM MHOW OTlepalyy U IOTOYHOCTU PabOTHI.

[Inanupyemblii CMEHHBIH 00bEM PabOT Ha TOM WIJIM MHOU TPy30BOil onepa-
uuu I1TO onpexensiercss ¢ y4eTOM BPEMEHHOTO peKMMa €ro paboThl B TEUEHUE
rojia ¥ 4ucjaa CMEH IPHU BBIIOJHEHUH TEX WM MHBIX onepauui. Pacuer notpeo-
HocTH B [ITO s BeinonHeHus padoT 1o pa3rpy3ke HEOOXOAUMO BECTH C YUETOM
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pex’unMa OCTYIUIEHUS ChIPbs U3 Jiecocek. [ [pu aToMm nmocnenyromas nojgaya Hecop-
TUPOBAHHBIX KPYTJbIX JIECOMATEPHAIIOB U3 IITA0ENe Ha COPTUPOBKY MPOU3BO-
JIUTCA, KaK IMPaBUIIO, MOCIE MPEKPAILEHUS BBIBO3KM UX U3 JIeca.

OTrpy3ka Kpyriblx J€COMaTEpUAIOB CO CKJIaJa MPU NPUMBIKAHUU K Ty-
nuky PJKJ[ mimanupyercst paBHOMEPHO B TeueHue roja. [Ipu aBTogopoKHOM THIIE
MPUMBIKaHUS CKJIaJa OTTPy3Ka MNPOIYKIMH MPEeKpaliaeTcss Ha NePUo]i BECEHHEN
pactytuiisl (1-1,5 mecsia).

Pacuet nmotpedbnoctu B I1TO 1151 mogaun IpeBECHOTO ChIPhS B JIeconepepa-
OaThIBAIONITUE [IEXH BEIETCS MOCIIC ONPEICIICHHS TToKa3aTeyie PyHKITMOHUPOBa-
HUS ero 1o cMeHaM. [Ipu onpeaeneHnn moTpeOHOCTH KOJTMYECTBA KPAHOB pAcyeT
MPOBOAUTCS ISl TIEpHOJia HauboJiee MHTEHCUBHOIO BBITIOJIHEHHS pabOT MpHU OJI-
HOBPEMEHHOM MX HUCIOJIb30BAaHUH HA PA3IUYHBIX ONEpPaLIUsX.

[TorpebHocTs B IITO Ha i-om 3Tane onpeaensercs mo hopmyJie

. Q... pi
a1 —

I,Topm (2.6)
rne T,y —d3bdexruBroe yrcno nueit padotel [ITO Ha I-oM 3Tane; M — 9uciIo cMeH
paboThI Ha i-oM 3Tane; I1y — cMeHHas pou3BoauTelibHOCTh [1TO Ha i-om 3Tarre.

Ecnu B pe3ynbrare pacueToB o onpeneneHuro notpednoctu B I1TO momy-
YUTCS HE 1IeJI0€ YMCII0, TO Npu BenmuuHe octatka 0,35-0,4 u Gosee uncio HeoO-
XOJMMO OKPYIJIAThH B 0OJIBIIYIO CTOPOHY [3].

O6mas nmorpedHocTh B [ITO (Nyn, mT.) HA BCex omnepanusx paBHA CyMMe
MOTPEOHOCTU Ha KaXKIOM BBITIOJIHIEMOM JTarle:

NZn = N;+ N+ Naj, (27)

rae N1, N2, N3 — morpednocts B IITO Ha kaxxaom 3rare.

Crnenyer uMeTh B BUJIY, UTO, KPOME TPY30BBIX OMEPAIIUid C KPYTIBIMH JIECO-
MaTepHuaaMH, 3TUM K€ BUIOM 000pYAOBaHUS BHITIOJHAETCS B OOJIBITUHCTBE CITy-
4aeB KOMILJIEKC TPY30I0AbEMHBIX OIEpaIuii ¢ TOTOBOM MPOIYKIIUEH Jecorepe-
pabatbiBaronux 1exoB. B aTom ciydae o6mias norpedHocTs B IITO B 11e710M Ha
CKJIaJzie OyeT erie OoJbIIe.

HToroBbIC MOKA3aTENH MTOCIIE MMPOBEACHUS PACUCTOB MTOTPEOHOCTH B 000PY-
JIOBAaHWUH JIJI BBITIOJTHEHHS TOIBEMHO-TPAHCIIOPTHBIX OTEpaIMi 3aHOCATCS
B Ta0I. 2.2.

B kon1e mabopatopHoii paboThI AEJIaIOTCS OCHOBHBIEC BHIBOIBI.
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Tabnuya 2.2

[ToTpeOHOCTH B MOABEMHO-TPAHCIIOPTHOM 00OPYIOBAHUU

Beimonnse-
N Haunmeno- O0mas
MBI 00beM Pacuernas
- BaHUE MIPUHSTAS
Ne HaumenoBanwue Tpy30BOi norpeo-
1 Mapka noTpeo-
/T omepamu paboThI HOCTb,
obopymoBa- HOCTB,
Ha JTare, IIT.
3 HUS IIT.
TBIC. M
[ToxbeMHO-TpaHCIIOPTHBIE ONEPALIUU C KPYTIIBIMU JIeCOMaTepHaiaMu
Pazrpyska
1 JIECOBO3HOTO
MOJIBIKHOTO COCTaBa
ITorpyska
2 Ha TPAHCIOPT OOILEro
MI0JIb30BAHUS
3 [Tonaya B neconepepada-

ThIBAKOIIHEC LIEXU
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I/ICXOI[HBIC JaHHBIC TJIA BBIITOJIHCHU S naGopaTopHOﬁ pa6OTBI

[MTPUJIOXEHME 2.1

T'onoBoii rpy30000pOT CKIIAAA MO MPUOBITHIO

Pacnipenienienue chIpbs 10 HA3HAYCHUIO

* =

< *k IS
g é ChIPPA H PEKHM PadOTEI 5 % Ha TOTPY3KY B JieconepepabaThIBaloIIye EXU
% 3 o Pexnm moctymuienus, § ; . -
g = |2, YHCII0 MeCSIIeB / 2 é g 5 = 5| 5e E o 5 o E 5
§ é %@E % oT 0bBeMa % = E é{ :%§§ %’(é % >§ ?:‘;m % Eé % ,EEm
S| o | 23F o1 R = s | £82%| 25 S | 83 = s g5 S g s =
am Q o> = = b5 Z© g S S & [T ) S S & <Y

= a 3uma Jleto &) o 2 8 ° 5 = 5 = G- a = 5 = O &

o ¢ 15/XI c VI S 8 = T S 8 5= ° '8
1 2.7 40 5/70 4/30 1 50 8 20 P 365/1 80 6 20 250/2 70 4
2 2.7 40 6/70 3/30 2 50 8 10 ABTOM. 250/1 80 4 30 250/2 70 6
3 2.7 40 4/70 3/30 2 50 8 15 P 365/1 70 6 25 250/2 70 4
4 2.7 40 5/70 3/30 2 50 8 20 ABTOM. 250/1 70 4 20 250/2 70 6
5 2.7 40 5/70 4/30 1 50 8 30 ABTOM. 270/1 80 6 10 250/2 70 4
6 2.8 60 5/70 4/30 2 50 8 30 P 365/1 80 4 30 250/2 80 6
7 2.8 60 4/70 4/30 2 50 8 20 ABTOM. 270/1 70 6 40 250/2 80 4
8 2.8 60 6/70 3/30 2 50 8 35 P 365/1 70 4 25 250/2 80 6
9 2.8 60 5/70 4/30 2 50 8 20 ABTOM. 270/1 80 6 40 250/2 80 4
10 | 2.8 60 4/70 4/30 2 50 8 40 P 365/1 80 4 20 250/2 80 6
11 | 2.12 110 5/70 3/30 2 50 8 50 ABTOM. 270/1 70 6 60 250/2 70 4
12 | 2.12 110 4/70 4/30 2 50 8 60 P 365/1 70 4 50 250/2 70 6
13 | 2.12 110 5/70 4/30 2 50 8 70 ABTOM. 270/1 80 6 40 250/2 70 4
14 | 2.12 110 4/70 3/30 2 50 8 40 P 365/1 80 4 70 250/2 70 6
15 | 2.12 110 5/70 4/30 1 50 8 30 ABTOM. 270/1 70 6 80 250/2 70 4
16 | 2.7 70 4/70 4/30 1 50 8 30 PXX] 365/1 70 4 40 250/2 80 6
17 | 2.7 70 5/70 4/30 1 50 8 20 ABTOM. 270/1 80 6 50 250/2 80 4
18 | 2.7 70 4/70 5/30 1 50 8 40 PXX] 365/1 80 4 30 250/2 80 6
19 | 2.7 70 5/70 4/30 1 50 8 35 ABTOM. 270/1 70 6 35 250/2 80 4
20 | 2.7 70 4/70 4/30 1 50 8 25 PXX] 365/1 70 4 45 250/2 80 6

* VuebHoe nocooue b. E. MenbmmkoBa «Majble HIDKHHE JIECOMPOMBINIICHHBIE CKIaab [1].

** PaBHOMEpPHO B T€UEHUE TOJIa, 0 S-THEBHOW paboueli Heferne.




I[MTPUJIOXXEHUE 2.2

OCHOBHBIE TEXHOJIOTUYECKHE MTapaMeTPbl KPAHOB ISl BHIMOJTHEHUS
MIOTPY3049HO-PA3TPy30UHBIX pa0dOT C KPYTIBIMU JiecoMaTeprualaMu

Mapka kpaHa

HapaveTpsi KKC-10 Kb-572

['py3010bEMHOCTB, T 10 10 (6,3)
ITponer, M 32 —
Beuiet ctpesbl KpaHa, M:

— MaKCHUMAJIbHBIN; - 30 (35)

— MUHUMAaJIbHBIN 4
BricoTa mogbema Kproka, M 10 13,5
Pabounii BbIJIET KOHCOJIH, M 7,5...8,5 -
CkopocTb, M/MUH:

— [oJIbeMa Tpy3a; 15 20

— TIepeIBUKECHHUSI TPY30BOI TENEKKHU, 35 20

— TepeBUKCHUS KpaHa, 40 30

— TI0BOPOTA CTPEJIbl, MUH — 0,85
I'py303axBarHblii Opras Ipeiidep JIT-153,

CTPOTIBI

“Tpeiidep JIT-153 — MakcuMasbHas IIOMAb 3¢Ba 2 M°; MAKCHMAJbHbIH 00beM MauKu
KPYTIIBIX JlecoMaTepuanos 8,5 M° (IIpu JuHe COPTUMEHTOB 6,5 M).
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JlabopaTopHas padora Ne 3.
HccaenoBanue TEXHOJIOTHYECKHX MPOIECCOB
PacCKpsAKeBOYHO-COPTHPOBOYHBIX MOTOKOB
HHMKHMX JIECONPOMBIILIEHHBIX CKJIA/I0B

3.1. Heanb u coaepxanue padoThl

[enb paboThI — MCCNIEAOBATD BIMSHUE TAKCAIIMOHHON XapaKTEPUCTUKHU XJIbI-
CTOB Ha MPOU3BOJUTEIBHOCTD PACKPSKEBOYHO-COPTHPOBOYHBIX IOTOKOB.

Copepxanue pabOThI:

— O3HAKOMUTHCS C CUCTEMaMU MAIIMH U 000pyI0BaHUEM JIJIS1 BBITIOTHEHUS
PacKpsHKEBOUYHO-COPTHUPOBOYHBIX ONEPALIMIA HA JIECOPOMBIIIEHHBIX CKIIaAax;

— 3aIIMCaTh UCXO/IHBIE TAHHBIE 33JAHHOTO BApUaHTa TAKCAIIMIOHHOMN XapakTe-
PHUCTUKHU XJTBICTOB, IOCTYTAIONINX HA HWKHUN CKJIaJl, U BBIXOJIa COPTUMEHTOB,

— paccuuTaTh CMEHHYIO IMPOM3BOAUTEIBHOCTh PACKPSKEBOYHO-COPTUPOBOY-
HOTO MOTOKA;

— OINpPEIENIUTh HEOOXOAUMOE YUCIIO MAalIMHO-CMEH JUIsl BBIIIOJHEHUS pac-
KPsKEBOYHO-COPTUPOBOYHBIX OMEpallvil Il 3a/laHHBIX YCIOBUH;

— OIIPENIEUTh NOTPEOHOE YUCIIO PACKPSKEBOUHO-COPTUPOBOYHBIX TOTOKOB;

— cJllenaTh BbIBOJIBI 10 JJa00paTopHOM padoTe.

JI1s1 BeIOSTHEHUST paOOThl HEOOXOAUMBI:

— HUCXOJIHbIE JJAaHHBIE MO 33JJaHHOMY BapUaHTy TaKCAllMOHHOMN XapaKTepHu-
CTHKH XJILICTOB M BBIXOJIy COPTUMEHTOB (Tipui1. 3.1);

— CIIPAaBOYHbIE MaTepUajbl IO OCHOBHBIM XapaKTEpUCTUKaM 000pYyI0BaHUs
JUTSL PACKPSKEBKU XJIBICTOB M COPTUPOBKHU KPYTJIBIX JIECOMATEPUAIIOB, yueOHOE
nocodue b. E. MenbimkoBa «Masble HUKHUE JIE€CONPOMBIIUIEHHbBIE CKIAbI»
[1], a Taxke mpuioxkeHus K JadopaTopHoi padote (pui. 3.1-3.4).

3.2. O01He cBeIeHNs 0 PACKPSKEBOYHO-COPTHPOBOYHBIX MOTOKAX

PackpsixeBOUYHO-COPTUPOBOYHBIN MOTOK SBJISIETCSI OCHOBHBIM MPOU3BO/I-
CTBEHHBIM YYaCTKOM HWKHETO JIECOMPOMBIIIJIEHHOTO CKJIa/la MPU BBIBO3KE JIpe-
BECHUHBI XJIBICTAMU U3 JIeCOCEeKH. [Ipu BBIBO3KE XJIBICTOB CO3/1at0TCs OJlaronpu-
ATHBIE BO3MOXHOCTH JUISI UHAWBUAYAJIbHOM PALNMOHAIBHON UX PACKPSIKEBKU
Y YBEJIMYMBAETCS YPOBEHb KOMIUJIEKCHOT'O UCIIOJIb30BAHUSI JPEBECHHBL.

Ha HMKHUX 1€CONPOMBILIIEHHBIX CKJIa1aX MPUMEHSETCS KaK MEXaHU3HU-
pPOBaHHAas1, TaK U MAallIMHHAS PACKPSIKEBKA XJIBICTOB.

MexaHn3upoBaHHasl paCKpsKEBKA XJIBICTOB BBIIIOJIHACTCS IO UHAWBUAYaJlb-
HOMY METOJIy Ha CIICIMAIbHO 000PYAOBAaHHBIX IIJIOMIAIKAX U BKIIFOYAET Orepa-
UM TI0 BU3YaJIbHOMY OCMOTPY U OLICHKE Kaue€CTBAa KaXKJIOrO XJIBICTA, PA3METKE
€ro 1o JJIMHE, PACKPSKEBKE JIEKTPOMOTOpHOM ot DITY-3 u oTkaTke copTH-
MEHTOB K COPTUPOBOYHOMY TpaHCHOpTepy. MeXaHU3UpOBaHHAsS PACKPSKEBKA
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XJIBICTOB IIPOBOJUTCS] HA HWKHUX JIECONIPOMBIIUIEHHBIX CKJIaZaX ¢ TOJOBBIM I'PY-
30000poTom 10 100 ThIC. Mo,

[Ipu romoBoM rpy30000pOTE JIECONPOMBIIIJIEHHOTO CKJIaJa CBBIIIE
50 ThIC. M® CTAHOBHUTCS SKOHOMHYECKH >(P()EKTHBHBIM MPHMEHEHHE MAITHHHOMN
PACKpsDKEBKM Ha YCTAaHOBKAX C IIPOJOJIBHOM noaadei XiplcToB. OCHOBHOM pac-
KpsDKEBOUHOUM ycTaHOBKOHM sBisiercss JIO-15A, koTopas mpeaHasHayeHa i
SKCIUIyaTaluy IpH 00beMe XJIbICTOB 10 0,75 M® pasIM4HOro IIOPOJHOIO CO-
CTaBa, T. €. IPAKTUYECKHU BO BCEX JIECO3arOTOBUTENBHBIX palioHax Pd.

[Tocnenyromeit mociae packps>KEBKH XJIBICTOB TEXHOJOTMYECKON omnepa-
UeN SBIIAETCA COPTHUPOBKA KPYIJIBIX JecOMaTeprayioB. [[s1 COpPTUPOBKU KpyT-
JIBIX JIECOMATEPHUAJIOB Ha JIECOMPOMBIIUIEHHBIX CKIIAax IHUPOKOE MPUMEHEHHE
HaxoJAT IPOJOJIBHBIE COPTUPOBOYHBIE TPAHCIIOPTEPHI, XaPAKTEPUCTUKHA KOTO-
PBIX IPUBEJICHBI B MPUIL. 3.2.

[ToTpeOHOE KoMUecTBO 000PYI0BaHUS U MAILTMHO-CMEH JIJIS1 BBIMIOJIHEHUS
Olepaluu Mo PaCKPsKEBKE XJIBICTOB ONPEAEISETCS PACUECTHBIM ITyTEM.

3.3. llopsaiok BbINOJTHEHHS J1a00PaTOPHOIi padoThI

3.3.1. Ogopmnenue ucxoOHvIXx OAGHHBIX

B cooTBeTcTBUM C 3aJJaHHBIM BapUaHTOM W HOMEPOM PHUCYHKA U3 y4eOHOTO
nocobus b. E. MenbpmmkoBa «Maiible HHYKHHE JICCOIPOMBINUICHHBIE CKIaAb [1]
(mpuon. 3.1) ucxomHbIC JAHHBIC JJIS WCCIICAOBAHUS PACKPSHKEBOYHO-COPTHPOBOY-
HOTO TIOTOKA 3aHOCATCA B Ta0. 3.1.

3.3.2. Pacuem cmeHHOU Npou3800umeirbHOCmu
PACKPANCEBOUHO20 HOMOKA

IIpu onpeneneHnu MIAHOBOW MPOU3BOAUTEIBHOCTHA KAaK 110 MEXAHU3UPO-
BaHHOM, TaK M MO MAaIIMHHOW PACKPSHKEBKE XJIBICTOB HEOOXOIUMO PYKOBOJ-
CTBOBAThCS HOPMaMH BBIPAOOTKH, KOTOPHIE 3aBUCST OT CPEIHETO 00BEMA XJIbI-
CTa, TOPOJBI, BBIX0/1a IEJIOBOW IPEBECHUHBI, NIMHBI U BUIA IT0JIy4a€MBbIX COPTH-
MeHToB (mipui. 3.3, 3.4). B xaxkoM 3a1aHHOM BapuaHTe HEOOXOIUMO PACCUUTATh
CMEHHYIO HOPMY BBIPaOOTKH MO TPEeM pekuMam padoThl. [IepBriil pexxum mpemy-
CMaTPUBACT PACKPSKEBKY XBOMHBIX XJIBICTOB, BTOPOW — JIMCTBEHHBIX, TPETUH —
XBOWHBIX U JJUCTBEHHBIX MTOPO/I.

CpenHeB3BeNIeHHas HOpMa BeIPaOOTKHU (H..,, M°) IPH PACKPKEBKE XJIBICTOB
ONPEIENAETCS U3 BBIPAKECHUS

H,=pH, (3.1)
k=1

TJIE P, — POIIEHTHOE COJIEP’KaHUE K-TO COPTUMEHTA B 00IIIEM 00BEME PACKPSHKEBKH;
H, — HOpMa BBIpaOOTKH pacKPsHKEBOYHOTO 000PYTIOBAHUS TPU PACKPSKEBKE XJIThI-
CTOB Ha COPTMMEHTHI KAKOK-TO0 OIIpeIeICHHOM JIIMHEL ¥ KadecTsa, M° (mpuir. 3.3).
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Tabnuya 3.1
VcxomHbIe TaHHBIC JIJISI KCCIICAOBAHMS
PacKpsHKEBOYHO-COPTUPOBOYHOT'O ITOTOKA

Hcxonusie nangrie 3HaueHusa
Howmep BapraHTa UCXOJHBIX TAHHBIX
Howmep pucynka u3 yae6Horo mocobus b. E. Menbimkosa [1]
I'0/10BO#f 06EEM PACKPSIKEBKHU XJIBICTOB, THIC. M°
| peskuM padoThI (XBOIHBIE OPOIbI)
Cpennuii 00eM XITBICTOB, M
BbIxon 1€10BBIX COPTUMEHTOB, %o
Cpenusig JiuHa 1e0BbIX COPTUMEHTOB, M
BbIxos cOpTUMEHTOB CHeHAbHBIX BUAOB, %
Cpenusis qiuHa CEIICOPTUMEHTOB, M
Conepxanue 1poB, %
CpenHsist IMHA IPpOB, M
Il pexxum pa6oThl (JIUCTBEHHBbIE TIOPOAbI)
Cpennuii 00eM XJITBICTOB, M
BbIxos 1e710BbIX COPTUMEHTOB, %
Cpenusis 1iHa I€TOBBIX COPTUMEHTOB, M
BbIxo cOpTUMEHTOB CielMabHBIX BUAOB, %
Cpenusis 1iuHa CEICOPTUMEHTOB, M
Coneprxanue 1poB, %
CpenHsist JUIMHA JPOB, M
111 peskuMm padoThI (XBOIHbIE U JIUCTBEHHbIE TOPO/IbI)
XBoiHbIE IOPOABI
[IponieHTHOE CofepKaHNEe XBOMHBIX TOPOA, Yo
Cpenauit 06HEM XJIBICTOB, M°
BbIxoJ 1e710BbIX COPTUMEHTOB, %
Cpenusis 1Ha 1€TOBBIX COPTUMEHTOB, M
BbIxoJ cOpTUMEHTOB CHieIMANBLHBIX BUAOB, %
Cpenusis 1Ha CEIICOPTUMEHTOB, M
Conepsxanue 1poB, %
CpenHsist yIMHA JPOB, M
JIMCTBEHHBbIE MOPOBI
[IponieHTHOE COMEpKaHNE JTUCTBEHHBIX MTOPOI, %
CpenHuii 06beM XIIBICTOB, M°
BBIX01 1e7I0BBIX COPTUMEHTOB, %
CpenHsisi ITMHA JIEIOBBIX COPTUMEHTOB, M
BrIxoa copTUMEHTOB CTIETIHAIBHBIX BUOB, %0
CpenHsisi THHA CIIEIICOPTUMEHTOB, M
Conepxanue npoB, %
CpenHsisi IUTHHA JPOB, M

Tak, npu packpsbkeBKe XJIbICTOB Ha ycTaHoBke JIO-15A (em. pui. 3.3) npu
cpeHeM 00beMe XIbICTa O, = 0,78 M°, BBIXOJE JENOBBIX COPTUMEHTOB JIMHOM
2M— 50 %, nmunHoit 5 M — 40 %; BeIXOJE APOBSHON APEBECUHBI JJIMHOU 2 M —
5 %, nuHoi 5 M — 5 % cpenHeB3BellleHHas HOpMa BbIpaOOTKHU paBHa:
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H,, =05"146 + 0,4 - 287 + 0,05 190 + 0,05 - 364 = 216 M°.

Hopma BBIpaOOTKM pacKpsKEBOYHOTO OOOpYAOBAHUS IMPHU PACKPSIKEBKE
XBOMHBIX M JIMCTBEHHBIX XJIBICTOB OINPENEIACTCS KaK CPEIHEB3BEIICHHAs BEIIU-
YUHA B 3aBUCUMOCTH OT JI0JIEBOI'O COAEP KaHUS ITOPOJ:

HCM = axHCMAX + aﬂHCM./Z 1 (3'2)

1€ Ay U 4, — I0JIEBOE COAEPKAHNE XBOMHBIX U JTUCTBEHHBIX OO B 00IIEM 00BEME;
H.,.x v H.,, — HOpMa BBIPaOOTKH PaCKPSHKEBOYHOTO 000PYTIOBAHUS TIPU PACKPsI-
KEBKE XBOWHBIX U JINCTBEHHBIX XJILICTOB COOTBETCTBEHHO.

[Tpu Gonbunx 00BEMax MPOU3BOICTBA, ECIIHM HA JIECOCEKE OPraHU30BaHa I10-
IOpPOJIHAsE COPTUPOBKA XJIBICTOB M BBIBO3KA MX BENETCS pa3/esibHO, LEIeco00-
Pa3HO PACKPSKEBOYHO-COPTUPOBOYHBIE TOTOKH HUXKHETO JIECOCKIIA 1A CIICLUAIN-
3UpOBaTh pa3/eIbHO Ha 00PaOOTKY XBOMHBIX U JIUCTBEHHBIX XJIBICTOB.

[1naHoBYIO MPOU3BOAUTENBHOCTD 11,4, PACKPSHKEBOYHOTO TOTOKA, Kak IIpa-
BWJIO, YCTaHABJIMBAIOT O0JIbIIIe HOpMBI BbIpaboTku Ha 5—10 %.

3.3.3. Onpeoenenue HeobX00UMO20 YUCTA MAWUHO-CMEH OJIS1 GbINOTHEHS]
PACKPSIHCEBOUHO-COPIMUPOBOYHBIX ONEPAYULL

H€06XOI[I/IMO€ YUCJIO MAIIUHO-CMEH N JIs1 BBIIIOJIHEHWS T'OJ0OBOTO o0BeMa 110
PACKPSAIKEBKE XJIBICTOB COCTABUT

QZO
n= 7o (3.4)

naan '

rae Q..o — FOOBOM 00BEM PACKPSKEBKH XIIBICTOB, M; 11,4, — TTTAHOBAS TIPOM3BO-
JUTENBHOCTD M0 PACKPSKEBKE XJIBICTOB, M/CM.

3.3.4. Onpeoenenue nompebH020 YUCIA PACKPAHCEBOYHBIX NOMOKOB

[ToTpeOHOE YnCI0 paCKPSHKEBOUHBIX MTOTOKOB [ Ha HIXKHEM CKJIaJIe OTpe-
JENSIETCS TI0 KOJIMYEeCTBY d(P(HEKTUBHBIX pab0o4MX JHEW B TOAY, MPUHATHIX HC-
X0/ U3 MATHAHEBHOM paboueii Henmenn (250255 nHe# B roay), U KOJIHYECTBY
CMEH TEXHOJIOTHYECKOTO IMOTOKA!

H=—7" (3.5)

rne K, — koadduument cmenHocty; 71,4 — 4uciao 3PGEeKTUBHBIX THEH pabOThI
B rOJy.
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3.3.5. Onpeoenernue nompebHo20 YUcia Copmupo8OYHbIX NOMOKO8

Jlnst onpenienieHus] 9rciia COPTUPOBOYHBIX TPAHCIIOPTEPOB HEOOXOAMMO pac-
CUUTATh MOTPEOHYIO CKOPOCTh MX TATOBOTO opraHa. [loTpeOHast CKOPOCTh JBIKEHHUS
TAroBoro opraxa tpancnoprepa (Vip.nom, M/C) sl 00eCHIEYEHUs] COPTUPOBKU BCEX
KPYTJIbIX JIeCOMATePUaJIOB, TIOIY4aeMbIX B PE3YJIbTaTe PACKPSHKEBKHU XIIBICTOB, OTIPE-
nensiercs mo (popmyie

11 I

nrau’ 'cp

T-¢1-92-Qgp (3.6)

\Y

mpnom =

r11€ 11,4, — TUTAHOBASI CMEHHASI IPOU3BOUTEIILHOCT 000PYI0BAHUS JIs PACKPSI-
JKEBKU XJIBICTOB, M>; |, — CpemHss JIMHA BHIIMIMBAEMBIX COPTHMEHTOB, M;
T — IpOoOIIKUTENBHOCTh CMEHBI, CEK; @1 U @2 — KOG OUIIMEHTHI UCTIOJIH30BAHUS
pabouero Bpemenu (@1 = 0,85) u 3arpy3ku tpancmnoprepa (g2 = 0,8) coorBer-
cTBeHHO; Qs, — cpennuii 00beM OpeBHa, M°,

Cpennnii 06bem OpeBHa (Qgp, M°) HaxomHUTCS TIO (POPMYJIE

Qo= 2 (37)

C
rae Q., — cpeanuii 00bEM XIIBICTa, M, M, — YUCIIO0 COPTUMEHTOB, BBITHINBAEMBIX
U3 XJIBICTA, IIT.

[IpumepHble 3HaYEHUSI YUCIIa COPTUMEHTOB M, U JJIMHBI XJIBICTA B 3aBUCHU-
MOCTHU OT CpeIHero 00beMa XJIbICTa MPUBEIEHBI B Ta0J. 3.2.

CpenHsis JJTMHA BBITUIINBACMbBIX COPTUMEHTOB |, M X 9uciio M, onpeess-
I0TCS KCXO/1 U3 MTPOLIEHTHOI'O BBIX0/A OTAENBHBIX BUAOB JEIOBBIX COPTUMEHTOB
U JIPOB U UX cpenueit el (put. 3.1). B Tom citydae, eciu 1poBa mociie pac-
KPSDKEBKU MOCTYNAIOT Ha APYro TpaHCIOPTEP, 3TO YMEHBIIAET O0BEM ChIphS,
NOCTYMAIOILIEr0 Ha COPTUPOBKY, U, CIEIOBATEIbHO, MOTPEOHYIO CKOPOCTh TArO-
BOro opraa V, nom-

Tabnuya 3.2

Uucno BBIMWIMBAEMBIX COPTUMEHTOB M
MIPU Pa3IMYHBIX CPEAHUX 00bEMAX XJIbICTA

Cpenuuii 06beM xibicta, Qy, M°

Hopora xeicTos 0,2..03 | 03..04 | 04..0,5 | 0,5u6onee
XBOWHBIE 4.5 5...6 5...6 5...6
JIuctBeHHBIE 5...6 6...7 7...8 8...9
Cpenusst JauHa XIbICTa |, M 12...14 14...16 18...20 20...22

[TorpebHast CKOPOCTh IBHIKEHUS TATOBOrO opraHa TpaHcrnoprepa Vg iom
JIOJDKHA OBITh MEHbIIIE MACHOPTHON cKopocTH (mpuit. 3.2), 4To 00ECIEUUT COPTH-
POBKY TOJTyYCHHBIX COPTUMEHTOB TIOCIIE PACKPSKEBKH XJIBICTOB.
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3.3.6. Onpeoenenue nompebHo20 yucia
DPACKPSIHCEBOYHO-COPMUPOBOYUHBIX NOMOKO8

Heobxomumoe 4uCIo MAalIMHO-CMEH Ui BBIMOJHEHHUS TOJOBOTO 00BeMa
PaCKpsHKEBAHHBIX XJIBICTOB U YHUCIIO PACKPSHKEBOYHO-COPTHPOBOYHBIX MOTOKOB
CIIEyeT paccyuTaTh MO TPEM peXUMaM pabOThl — MPU MOCTYIUICHUH XBOWHBIX
XJIBICTOB, JIUCTBEHHBIX XJIBICTOB M XJIBICTOB CMeMIAaHHBIX mopox. Ilpu stom
YHICII0 COPTUPOBOYHBIX TPAHCHOPTEPOB JOJDKHO OBITH COTJIACOBAHO C YUCIOM
PacKpsKEBOYHBIX MMOTOKOB, UTOOBI 00ECIIEYUTh JOMYCTUMYIO IO TEXHHUYECKO
XapaKTEPUCTUKE CKOPOCTh UX TSATOBOTO OpraHa.

Otuer 1o J1abopaTopHO pabOTE BKIIFOUAET pACUEThI, HEOOXOAUMBIE IS 3a-
TOJIHEHUS Ta0J1. 3.3 TI0 BCEM TPEM pexuMaM padOTHI.

Tabauya 3.3

PGBYHBTaTI)I PacdCTOB II0 PACKPAKCBOUYHO-COPTHUPOBOYHOMY IIOTOKY

Tlokazarenu 3HayeHusa

Homep BapraHTa UCXOJHBIX JAHHBIX
Howmep pucynka u3 anpboma
["010BO# 00BEM PACKPSIKEBKH XJIBICTOB, THIC. M
| pe:kuM padoThI (XBOIHBIE MOPO/bI)
Hopma BeIpaGOTKH Ha PACKPSKEBKY XJIBICTOB, M°
[11aHOBOE CMEHHOE 3a/[aHue, M>/CM
Yucno 3¢ppexTuBHBIX 1HEH paboThI B rogy
HeobxoaumMoe 4rcio MallimHO-CMEH
[TorpeGHOE YnCII0 pacKpsKEBOYHO-COPTUPOBOYHBIX TOTOKOB
Il pe:kum padoThl (TUCTBEHHBIE OPO/IbI)
Hopma BEIpaGOTKH Ha PaCKpPSKEBKY XJIBICTOB, M°
[11aHOBOE CMEHHOE 3a/[aHue, M>/CM
Yucno 3¢ppexTuBHBIX 1HEH paboThI B rogy
HeobxoaumMoe 4rcio MallimHO-CMEH
[TorpeGHOE YnCII0 pacKpsPKEBOYHO-COPTUPOBOUHBIX OTOKOB
111 pexxum padoThl (XBOMHBIE M JTUCTBEHHbIE IOPO/bI)
Hopma BEIpaGOTKH Ha PaCKpPSKEBKY XJIBICTOB, M°
[11aHOBOE CMEHHOE 3a/[aHue, M>/CM
Yucno 3¢ pexTuBHBIX 1HEH paboThHI B rogy
Heo0OxoanMoe 4nciio MarmHo-CMEH
[TorpeGHOE YnCII0 pacKpsKEBOYHO-COPTUPOBOYHBIX TOTOKOB

3
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Ge

[MTPUJIOXEHME 3.1
HcxoaHble JaHHBIE 171 BBIITOJIHEHUS 1a00paTOpHOM paboThI

TaxcalMoHHBIE XapaKTEPUCTHKHU XJIBICTOB M BBIXOJ COPTUMEHTOB

= 2 | pe:kum. XBoitHbIE TOPOIBI Il peskum. JIucts. mopopt N peaum. XBOHHEIC 1 IMCTECHHEIC HOPOJIEI

= é P ) port P ) - T10pOAL XBoiiHble nopoast / 50 % JluctBennsle nopoast / 50 %

)
gl 8 | &% % x = =
CE ; §§ = ><\°§z gmi = ><\°§z i«si = ><\°§z i«si = ><\°§z O\o«:i
5| £ |EE| S |8E|2E(2g|28 S |SE|EE| 8| S |sE|EE|S2| 3z 28 |sE|gE|gg|at
S > |32 E8 |Ho|EL|EE|8E|] Eg |Rgg|EQ|EE|8E| Eg |Hu|ECEZE|&RE| E& Ho|lEC|EE|RE
o & | .= B = :(EEEESH T & g9 uzggagama g9 nggfgama = :(EE'(EC’SH Z 8
= ol -Se 3 5 SE|=E AR 3 B S8l E Sl8s| 58 |gE|x& o'l 38 5 5 g E|lgE AR

5|8 | 2% |5:5(E5 2|63 &7 |55 E5 2|&2| &7 |A5|i5 E|&Z) &% |G:|is §\&:

E E @] m oS 3 S E g @) m o 5 o <|1:) ar.:) @) m S 5 S qli) 5 @] m o g S g E

= 9 i 9 N 9 ? 9 °
1 ]135]| 40 |[02-0,29| 70 | 40 | 25 2 10,2-0,29| 50 2 40 3 |06-069] 70 | 40 | 25 2 10,6-069| 50 2 40 3
2 | 38| 30 |03039] 75 | 45 | 30 3 10,3-039]| 50 2 40 3 |07-11] 75 |45 | 30 3 [0,7-11| 50 2 40 3
3 /314| 60 |04049| 80 | 50 | 35 4 104-049| 50 2 40 3 |04-049] 80 | 50 | 35 4 104-049| 50 2 40 3
4 [315| 60 [05-059| 8 | 40 | 40 5 05059 50 2 40 3 |05059] 8 | 40 | 40 5 105-059| 50 2 40 3
5 |316| 60 |06-069| 70 | 40 | 25 2 |0,6-0,69]| 65 3 45 4 |06-069] 70 | 40 | 25 2 10,6-069]| 65 3 45 4
6 |3.17] 120 |0,7-0,79| 75 | 45 | 30 3 10,7-0,79| 65 3 45 4 |107-11| 75 | 45| 30 3 [0,7-11 | 65 3 45 4
7 1318) 120 | 0,7-1,1 | 80 | 50 | 35 4 0,7-1,1 | 65 3 45 4 104-049| 80 | 50 | 35 4 104-049| 65 3 45 4
8 319 | 140 |0,3-0,39| 85 | 55 | 40 5 10,3-039]| 65 3 45 4 105-059| 8 | 55 | 40 5 105-059]| 65 3 45 4
9 135| 70 |[04049] 70 | 6,0 | 25 2 104049 55 2 35 3 |06-069] 70 | 6,0 | 25 2 10,6-069| 55 2 35 3
10| 38 | 50 |05059| 75 | 55 | 30 3 |105059]| 55 2 35 3 |07-11] 75 | 55| 30 3 |07-11] 55 2 35 3
11 {314 | 50 |0,6-069| 80 | 50 | 35 4 10,6-0,69| 55 2 35 3 |04-049] 80 | 50 | 35 4 104-049| 55 2 35 3
12 | 3.115| 70 |0,7-0,79| 85 | 45 | 40 5 |0,7-0,79| 55 2 35 3 |05059] 8 | 45 | 40 5 105-059]| 55 2 35 3
131316 | 70 | 0,7-1,1 | 70 | 40 | 25 2 0,7-1,1 | 60 3 50 4 106-069] 70 | 40 | 25 2 10,6-069| 60 3 50 4
14 | 3.17 | 150 |0,3-0,39| 75 | 45 | 30 3 10,3-0,39| 60 3 50 4 |07-11] 75 | 45| 30 3 |07-11] 60 3 50 4
15[3.18 | 100 |0,2-0,29| 80 | 50 | 35 4 10,2-0,29| 60 3 50 4 10,4-049| 80 | 50| 35 4 104-049| 60 3 50 4
16 [ 3.19 | 120 |04-049| 85 | 55 | 40 5 104-049]| 60 3 50 4 |05-059| 8 | 55| 40 5 105-059| 60 3 50 4
17 | 3.14| 40 |0,5-059| 70 | 6,0 | 25 2 |05-059]| 65 4 45 3 |06-069] 70 | 6,0 | 25 2 10,6-069]| 65 4 45 3
18 [3.15| 50 |06-069| 75 | 55 | 30 3 |0,6-0,69| 65 4 45 3 |07-11] 75 | 55| 30 3 |0,7-11 | 65 4 45 3
19316 | 50 |0,7-0,79| 80 | 50 | 35 4 |0,7-0,79| 65 4 45 3 |04-049]| 80 | 50| 35 4 104-049| 65 4 45 3
20 | 3.17 | 110 | 0,7-1,1 | 85 | 4,0 | 40 5 0,7-1,1 | 65 4 45 3 |05-059] 8 | 40 | 40 5 ]05-059| 65 4 45 3

* CpCI[HSIﬂ AJInHa ApOB U3 XBOMHEBIX XJIBICTOB — 2 M, U3 JIJUCTBCHHBIX XJIBICTOB — 3 M.
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[MTPUJIOXXEHME 3.2

OCHOBHBIC TEXHOJIOTUYSCKHE mapaMCTpbl COPTUPOBOYHLIX JICCOTPAHCIIOPTCPOB

Mapka copTHpOBOYHOr0 TPaHCIOPTEPA

OcHoBHbIE TapaMeTpbl
JIT-182* | JIT-182-01* JIT-86b* b-22E-02 JIT-44 TTC T-1
ens xpyrso- | Llens pas- Kanar Lens ma-
Tumn TaroBoro oprana Llens pazdopHast Llens pazbopHast SBeHHAs SopHas d=24 vt | crmas
Crioco6 copocku OpeBHA I'pasutaunontas I'pasuranmonas BbpeBHOCOpackiBaTe pa3InyHbIX TUIIOB
HAa JIBE CTOPOHBI Ha OJTHY CTOPOHY
JlnuHa TpaHcmopTepa, M 75 118 130 120 150 300 240
CKOpOCTB TSATOBOTO OpraHa, 0,65
Mm/c 1,2 1,2 0,8 0,7 0,8 0,65 0,7
0,98
Pa3mepsl copTHMEHTOB:
IUTMHA, M 3,2-6,5 3,9-6,5 1,6-6,5 1,6-11 1,6-11 1,6-6,5
JIMaMEeTp, CM 6-60 6-60 8-110 18-110 Ho 100
KonuuecTBo Hl;/ITGCT cOpockw, To 16 TTo 24 TTo 20 B B B B
(C110c00 HaTKEHNA TATO- I'mppaBinyeckoe ycTpoicTBo BunToBoii quHOHV Kontprpys BunToBoii
BOT'O OpraHa nebenkoit 15T
Pacuernas yacoBas np301/13- 85 85 55 B B B B
BOAUTEIHHOCTh, M
MoHoCTh ABUTATENS, KBT 31 36,5 37 18,5 17 16 12

* 3arpy3ka JaHHBIX TPAHCIOPTEPOB TOJIBKO MPOAOJIbHAS, B TOM YHCJIE CO CHEIHATIbHBIX TpaHcnopTepoB b-22E-04.




[MTPUJIOXKEHME 3.3

PackpsizkeBKa XJIBICTOB Ha pacKkpsizkeBo4YHOM yctaHoBke JIO-15A

Coodeporcanue pabomel: TOIYYEHUE 3aJaHMs], MOATACKUBAHUE U pa3/ielIiCHUE
MAYK¥ XJILICTOB U TIOMTYYHAS T0J[a4a MX Ha MOAIOIINI TPAHCIIOPTEP pacKpsiKe-
BOYHOM YCTaHOBKH, OTOPIIOBKA M PACKPsHKEBKA XJIBICTOB HA COPTUMEHTHI, COPOCKa
COPTHMEHTA CO CTOJIa OTMEpa JJTNH Ha COPTUPOBOYHBIN TPAHCTIOPTEDP PACKPSIKEBOY-
HOW YCTaHOBKH, OCMOT) MyJIbTa YIPABJICHUS U PEJICHHBIX MKadOB, MPOBEPKa 1 MO/I-
TSOKKA PE3bOOBBIX KPEIUICHW OCHOBHBIX Y3JI0B YCTAaHOBKH, TPOBEPKA YpPOBHS
Macia B THAPABINYECKON CHCTEME, IyCK arperaroB BXOJOCTYIO, CMEHA MUIBHOTO
THicKa, yoopka pabodero MecTa, cjjaua v mpueMKa padoThl.

Cocmas 36ena: 1 onepaTop pacKkpsKeBOYHOM yCTaHOBKH, | orepaTop MaHU-
nynaropa (Tadn.)

HopMblI BEIpaGOTKH B IJIOTHEIX M°, HOPMbI BDEMEHH B Yel.-Y
Ha | MIoTHBIH M3

Cpennuit JIO-15A
00beM COpTHMEHTBI Cpennsist unHa Hopwa Bbipa- Hopwma
3 COPTUMEHTA, M Bpe-
XJIBICTA, M 0OTKH -
MEHHU
1 2 3 2 c
2 45 0,311
Jles0BbIe COPTHMEHTHI 3 61 0,230
4 75 0,187
> 86 0,163
Kpsoku 17151 BIpabOTKH g gg 8;122
0,14-0,21 CHCIMAITbHBIX BI/I,Z[OB* A 19 0’286
MPOAYKIMK U OpeBHA c i 0,250
2 59 0,237
3 78 0,179
Jpons 4 96 0,146
S 109 0,128
2 59 0,237
JlenoBbIe COPTHMEHTBI 3 80 0,175
4 98 0,143
S 122 0,115
Kpsoku 17151 BIpabOTKH g gi gggi
0,22-0,29 CITCIIMAIbHBIX BHJIOB A o3 0,222
HpOAyKIMHU U OpeBHa™* :
> 73 0,192
2 79 0,177
3 101 0,139
poa 4 125 0,112
S 144 0,097
2 73 0,192
0,30-0,39 JlenoBbie COPTUMEHTHI i 122 g:ﬂg
S 140 0,100
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1 2 3 4 5
Kpsixu 11t BeIpaboTKH g ng g:g?g
CIIENHAILHBIX BHIOB

npo;[L;KLu/H/I u 6pe§Ha* 4 5 0,177
0.30-0 39 5 90 0,156
' ' 2 96 0,146
Jposa 3 127 0,110
4 156 0,090
5 178 0,079
2 88 0,159
JlenoBbie COPTUMEHTHI 3 119 0,118
4 147 0,095
5 170 0,082
Kpstxu 11t BBIpaObOTKH g ?? g’igg

0,40-0,49 CHELNAJIbHBIX BHAIOB '
MPOAYKIIMU U OpeBHA* 4 9 0,147
5 109 0,128
2 114 0,123
Jposa 3 151 0,093
4 187 0,075
5 215 0,065
2 112 0,125
3 153 0,092
JlesioBBIE COPTUMEHTHI 4 188 0,074
5 218 0,064
Kpsixu 11t BeIpaboTKH § ;g 8’123

0,50-0,75 CIIeLAAJIbHBIX BUIOB '
IPOAYKIMH U OpeBHa™ 4 121 0,116
5 141 0,099
2 145 0,096
Jposa 3 194 0,072
4 239 0,058
5 278 0,050
2 146 0,096
JlenoBbIE COPTUMEHTHI j 323 g:g;g
5 287 0,049
Kpstxu st BeIpaboTKH g 19249 8’132

0,76-1,10 CIIeLAAJIbHBIX BUIOB !
IPOAYKIMH U OpeBHa™ 4 159 0,088
5 185 0,076
2 190 0,074
3 254 0,055
/posa 4 314 0,044
5 364 0,038

* K 6peBHaM OTHOCATCS TUAPOCTPOUTENBHBIE U MAYTOBBIE OpEBHA, a TaKkKe OpeBHA JIJIs
CTOI0OB.

** HopMaTuBbI Bp€MEHHU Ha MOATOTOBUTEIBHO-3aKITIOUYUTENLHYIO pa0oTy U 00CITyKHBa-
HHE pabodero Mecta — 25 MHH, OTJIBIX ¥ JIMYHBIE TOTpeOHOCTH — 10 MHH, periIaMeHTHPOBaHHEIC
TEXHOJIOTHYECKHE MepephiBbl — 70 MUH HA CMEHY.
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[MPUJIOXEHME 3.4

PackpsiskeBKa XJIbICTOB 3J1€eKTPOMOTOPHbIMH nmuiiamu JITY-3

CooOeporcanue pabompl: TIONy4YE€HUE 3aJaHUsl, pa3[elICHUE MauyKU XJBICTOB,
oOpe3Ka KO3bIpbKa WJIM OTOPLOBKAa, OCMOTP M pa3MeTKa XJBICTOB C Y4YETOM
MaKCUMaJbHOTO BBIXOJ@ JIEJIOBBIX COPTUMEHTOB, pACKpSIKEBKA, OYHCTKA
pa3fenoyHoON IJIOMIaKU OT MOPYOOUHBIX OCTATKOB M CHEra, 3aMEHa MHIbHBIX
ene, eXKeCMEHHOe TEXHUUYECKOe OO0CITyKUBaHUE, cljaua U MpreMKa padoThl U WH-

CTPYMEHTA.
Cocmas 36ena. 1 pa3METYUK XJIBICTOB, | PaCKpSKEBILUK.

HopMEI BEIPaGOTKH B IUIOTHBIX M° HA ITHJIO-CMEHY,

HOPMBI BpCMCHH B YCII.-41

Cpenuuii
00BbemM Hopwma Hopma Hopma Hopwma
XJIBICTA, BBIPaOOTKH BpEMEHU BBIPAOOTKH BpeMeHH™
M3
1 2 3 4 5)
JlenoBbie COPTUMEHTBI CpEHEN JpoBa cpenHeln IIMHbI XBOMHBIX
JUTMHBI XBOWHBIX (KpOME JIMCTBEH- (KpoMe JIMCTBEHHUIIbI) U MSTKOJHUCT-
HUIBI) U MSATKOJUCTBEHHBIX MOPO/T BEHHBIX MIOPOJ1
0,14-0,21 70 0,200 129 0,109
0,22-0,29 84 0,167 154 0,091
0,30-0,39 96 0,146 180 0,078
0,40-0,49 110 0,127 208 0,067
0,50-0,75 128 0,109 244 0,057
0,76-1,10 152 0,092 300 0,047
1,11-1,90 176 0,080 332 0,042
JlenoBbIe COPTUMEHTBI CpEHEN [poBa cpenHei IIMHbI
JUIMHBI TBEPOIUCTBEHHBIX ITOPOJ, TBEP/I0JIMCTBEHHBIX MTOPOJI,
JIMCTBEHHULIBI JIMCTBEHHULIBI
0,14-0,21 56 0,250 103 0,136
0,22-0,29 67 0,209 124 0,113
0,30-0,39 7 0,182 144 0,097
0,40-0,49 88 0,159 166 0,084
0,50-0,75 102 0,137 195 0,072
0,76-1,10 122 0,115 240 0,058
1,11-1,90 141 0,099 266 0,053
[lenoBsle KOPOTKOMEPHBIE U JJIMHHO-
MEpPHBIE COPTUMEHTBI, KPSIKHU J1JIS BbI-
paboTKH crelHUaIbHBIX BUIAOB IPO- JpoBsiHbIE KOPOTKOMEPHBIE COPTH-
IOYKIMH, THIPOCTPOUTEIbHbBIE, MAaYTO- MEHTBI XBOMHBIX (KpOME JIMCTBEH-
Bble OpeBHA 1 OpeBHa 1 CTOJIO0O0B HUIIbI) ¥ MATKOJMCTBEHHBIX IIOPOJ
XBOMHBIX (KpOME JTMCTBEHHHUIIbI)
1 MSITKOJIMCTBEHHBIX MOPOJ]
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1 2 3 4 5)
0,14-0,21 34 0,418 53 0,264
0,22-0,29 40 0,350 64 0,219
0,30-0,39 48 0,292 74 0,189
0,40-0,49 56 0,250 84 0,167
0,50-0,75 60 0,233 94 0,149
0,76-1,10 72 0,194 114 0,123
1,11-1,90 86 0,163 134 0,104

JlenoBbie KOPOTKOMEPHBIE U ITTUHHO-
MEpPHbIE COPTUMEHTBI, KpSKU AJ1s Bbl- | J[pOBsiIHbIE KOPOTKOMEPHBIE COPTHU-
paboTKH crienUaIbHBIX BUAOB IPO- MEHTBI TBEPIOJIUCTBEHHBIX OO/,
JOYKIUH TBEPAOIUCTBEHHBIX MTOPOJI, JUCTBEHHUIIBI
JIMCTBEHHUIIBI
0,14-0,21 27 0,519 42 0,333
0,22-0,29 32 0,438 o1 0,275
0,30-0,39 38 0,368 59 0,237
0,40-0,49 45 0,311 67 0,206
0,50-0,75 48 0,262 75 0,187
0,76-1,10 o7 0,245 91 0,154
1,11-1,90 68 0,206 107 0,131
Kpstxu cpeaneit 1mHbI XBOWHBIX Uypaku XBOMHBIX
(KpoMe JTUCTBEHHHMIIBI) (KpoMe JTMCTBEHHHMIIBI)
1 MSTKOJIMCTBEHHBIX MOPOJ] Y MSTKOJIMCTBEHHBIX MOPOJ]
0,14-0,21 50 0,280 19 0,737
0,22-0,29 62 0,226 23 0,609
0,30-0,39 70 0,200 27 0,518
0,40-0,49 80 0,175 32 0,438
0,50-0,75 90 0,156 36 0,389
0,76-1,10 109 0,128 42 0,333
1,11-1,90 124 0,113 48 0,292
Kpsicu cpenei JUmHe! Yypaku TBEpAOIUCTBEHHBIX MOPOL,
TBEP/IOJIMCTBEHHBIX HCTBEHHHIIS
MOPO/JI, TUCTBEHHUIIBI
0,14-0,21 40 0,350 15 0,933
0,22-0,29 50 0,280 19 0,737
0,30-0,39 56 0,250 22 0,636
0,40-0,49 64 0,218 25 0,560
0,50-0,75 72 0,194 29 0,483
0,76-1,10 87 0,161 34 0,412
1,11-1,90 99 0,141 38 0,368

* HopmaTuBbI BpeMEHH Ha OrOTOBUTENILHO-3aKIIIOUUTEIbHYIO Pa0OTY 1 00CITy)KUBaHHE pa-
6ouero mecta — 50 MMH, Ha OTJBIX U JIMYHBIE TOTPEOHOCTH — 50 MUH Ha CMEHY.
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JlabopaTtopHas paGora Ne 4.
IIpoexTHpoBaHue CKJIAAA KPYIJIBIX JI€COMATEPHAJIOB IJIsl OTTPY3KH
NMOTPeOUTEJISIM U MOJAAYM UX B Jiecoo0padaThiBAIOLINE LEXH

4.1. llean u coaep:kaHue padoThl

[{ens pa®oThI 3aKIIIOYAETCS] B TOM, UTOOBI HAYUUTHCS:

— HMCCIIEIOBATh BIMSIHUE TUIA CKJIaJa U ero 000py/I0BaHUS Ha pa3Mephl ITa-
Oereit;

— 00OCHOBBIBaTh BBIOOP 000OPYAOBaHHUS /AJIsi BBIMOJIHEHUS MOIBEMHO-TPAHC-
IIOPTHBIX ONEpaLUi;

— OIIPENIENATh HEOOXOIMMOE KOJIMYECTBO MITAOENEN KPYTJIbIX JIECOMATEPUAIOB;

— OMpeAeNsATh JIMHY (PpoHTa ITabenell W COCTaBIATh TEXHOJIOTMUYECKYIO
CXEMY CKJIaJia KPYTJbIX JIECOMATEPUAIIOB JIECONPOMBIIIEHHOTO IPEANPUATHS.

Conepxanue pabOTHI:

— O3HAKOMHTHCSI C CUCTEMaMU MAIllMH U OOOpYAOBAaHMS JJI BBINOJIHEHUS
IIOIEMHO-TPAHCIIOPTHBIX ONEpPalliii Ha JIECONPOMBIIIJIEHHBIX CKIa1axX;

— 3aIUCcaTh UCXOJIHbIE JaHHBIE JJIs BBIIIOJHEHUSI TJAOOPaTOPHOM paboThI;

— OIIPENIEIUTh Pa3Mephl IITa0eNeH;

— OIpeNeaUTh HEOOXOJUMOE KOJIMYECTBO IITa0eNel pa3InUHbIX BUJOB KPYyT-
JBIX JIECOMATEPUAJIOB, MPEIHA3HAYEHHBIX U1 OTIPY3KU MOTPEOUTENAM U nepepa-
OO0TKH B J1eCO00pabATHIBAIONINX 1I€XaX;

— OIpEeNENUTh IIUHY (PpOHTA ITAOEIEN 1 HAYEPTUTh CXEMY CKJIaJa JIJIsl co3/1a-
HUS 3a1aca KpyTriblX JIECOMaTEPHAIIOB;

— c/leNaTh BBIBOJIBI IO JIA0OpaTOpHOU padoTe.

J171s1 BBITIOJTHEHHST paOO0Thl HEOOXOAUMBL:

— UCXOJHbIE JaHHBIE TIO 3aITaHHOMY BapUaHTy NPOM3BOJCTBEHHBIX YCIOBUI
IIPOEKTUPOBAHUS CKJIA/1a KPYTJIBIX JIECOMATEPHUAIIOB,;

— CIIPaBOYHBIE MAaTEPHUAJIBI [0 HOPMaM IIPOEKTUPOBAHUS CKJIAJIOB JIECOMATEPH-
aJIOB; KOHCIEKT JIeKIUH; ydeObHoe nocodue b. E. MenbmkoBa «Majble HUKHUE

JICCOTIPOMBINIIEHHBIE CKIaAb»y [1], mpuiokeHuss K JiabopaTopHOW paboTte
(mpun. 4.1-4.4).

4.2. OCHOBHBIE CBe1CHUSA

Kpyrable necomarepualisl, OJTy4eHHbIE IPH PACKPSIKEBKE XJIBICTOB MJIH J10CTaB-
JICHHBIC HA HIDKHHUM JIECHOM CKJIaJ U3 JIECOCEKH, MOJAI0TCS Ha COPTUPOBKY U B JalTb-
HEHIlEeM YKIIaJbIBAIOTCS B IITAOETS ISl OTIPY3KH MOTPEOUTENSIM WU MepepadoTKU
B JlecooOpadaThIBaroNuX 1exax. [[poBa, kak mpaBuIiio, MOCTYMAIOT Ha OTJACIBHBIHN 1MO-
TOK TI0 OTTPY3KE JIPOB, B 3TOM CJIydae X ITa0eneBKa He mpexycMoTpena. HepasHo-
MEPHOCTb TOJIa4X TIOJIBMPKHOTO COCTaBa JJIsl OTTPY3KU KPYTIIBIX JIECOMATEPUAIIOB T10-
TpeOUTENSIM KENE3HOJOPOKHBIM WM aBTOMOOWIILHBIM TPAHCHIOPTOM, MOTPEOHOCTH
B X COPTUPOBKE M OPTaHU3aIUsl PABHOMEPHOU pabOTHI JIeCO00Pa0aTHIBAIOIIHX 1IEX0B
00ycaBIMBalOT HEOOXOAMMOCTh CO3JaHUS ONPEAETICHHBIX 3allacOB KPYIJIBIX JIECOMa-
TEpHUAaJIOB.
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3amacel KpyTJbIX JIECOMATEPHANIOB, MOJICKAIIUX IMEepepadOTKe Ha JIECHOM
CKJaze, TOJKHBI CO37aBaThCs Mepe JeconepepadaThiBaoUM 1iexaMu. Bo3Moxk-
HOCTh HMCIOJIb30BaHUS Pa3IMYHbIX BUAOB TPAHCIOPTA Ul JOCTAaBKHU ONpEENsieT
00BEM PE3EPBHOTIO 3araca Chlpbsi, 00€CIEUNBAIOIIETO HENPEPBIBHYIO pabOTy LIEXOB.

Ha npupenbCoBhIX M aBTOJOPOKHBIX HUKHUX JIECHBIX CKJIa/1aX JOCTATOYHO CO-
3J1aTh 3amacel cbIpbst Ha 3—4 Heaenu. [lpyu HanMuMKM Ha CKJIalax pe3epBHOTO 3araca
XJIBICTOB HET HEOOXOJIMMOCTH CO3/1aBaTh 3HAUUTEIBHBIE 3a11aChl MMJIOBOYHOIO ChI-
pbsi. B 3TOM ciyyae 70CcTaTOYHO UMETh OKOJIO JiecooOpabarsiBatomero mnexa 7—10-
JTHEBHBIN 3a11ac ChIPBS C LETBI0 €r0 COPTUPOBKH U OJITOTOBKHU IS PACTIHIIOBKH.

3amacel TOTOBOM MPOAYKIHMU CO3AIOTCA Y (PpOHTA OTTPY3KH MOTPEOUTENIO,
OHM HEOOXOJMMBI B CBSI3M C HEPABHOMEPHOW MOjadel MOJBMKHOTO COCTaBa,
a TaKXe JJI1 €CTECTBEHHON CYLIKH psAJa COPTUMEHTOB. 3amac KpyriblX JiecoMaTe-
pHAaJIOB HA IPUPETHCOBBIX CKIIaax MpuHUMaeTcs B penenax 15—-30-cyTouHoi, a Ha
MPUABTONOPOKHBIX — 30—45-CyTOUHON OTTPY3KH JAHHOTO COPTUMEHTA.

4.3. IlopsiioK BBINOJIHEHNS JJA00PATOPHOI padoThI
4.3.1. Oghopmnenue ucxoOHvIX OAHHLIX

B cooTBeTcTBHM C 3a1aHHBIM BAPUAHTOM M HOMEPOM PUCYHKA U3 YYEOHOTO T10-
coous b. E. MenbmmkoBa «Maiible HUKHUE JIECOMPOMBIIUIEHHBIE CKIaaby [1]
(mpwt. 4.1) ucxoIHBIC AaHHBIC IS IPOCKTUPOBAHMS CKJIaJa KPYTJIbIX JIECOMATEPH-
ajioB (1TadeneBKa KpaHaMU U CaMOXOJHBIMHU MalllMHAMM) 3aHOCATCS B Ta0. 4.1,

4.3.2. Onpeoenenue 3anaca Kpy2ivix 1€CoOMamepuanlos
HA HUJCHEM JIeCONPOMbBIUTEHHOM CKIA0e

Pe3ynbTaThl onpenesieHus 3anaca KpyribiX JecoMaTepuaaoB Ha CKIIaJle 3aHO-
csaTcs B Ta0. 4.2. PacdeTsl HEOOXOAMMO TPOU3BOANTH OTACIIBHO JIJIST KaXKI0T0 BUIA
MOABEMHO-TPAHCIIOPTHOTO 000PY0BAHUS, TIO KOXKIOMY CKJIaay APEBECUHBI JIJIS OT-
JIeJIbHBIX BUIOB JIECOMATEPUAJIOB.
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Tabnuya 4.1

PacueTHbIe JAHHBIC JJIA IIPOCKTUPOBAHUA CKJIada KPYIJIBIX JICCOMATCPHUaAIOB

HcxoaHble faHHBIE

3HayeHu

Howmep Bapuanta

Tun npumbIkaHus CKiIana

I. llITabeneBKka KpaHAMH

Howmep pucynka u3 yue6HOTO0 mocodus [1]
Mapka kpana
Tun mradens
Bupl 1 XapaKTEpUCTHKHU KPYTIIBIX JIECOMATEPHUAIOB
(cyTouHBIi 06beM, M° / JUTHHA, M)
Ha OMepy3Ky co CK1aoa nompeoumensim:
— (paHepHBII KPSK;
— OaJlaHCHI XBOWHEIE,
— OaJIaHCHI TUCTBEHHEIE,
Ha nepepabomky & 1ecoobpabamuvléaroujue Yexu:
— NWJIOBOYHHUK XBOUHBIN,
— NMUAJIOBOYHUK JINCTBEHHBIH;

— TapHBIN KPSHK

1. HITadeaeBKka caMOXOIHBIMHA MAIIMHAMM

Howmep pucynka u3 yuebHoro nocoous [1]
Mapka caMOX0AHON MallMHbI
Tun mwrabens
Bupt 1 XapakTepUCTHKU KPYTIIBIX JECOMATEPHUATIOB
(cyTouHBI 06BeM, M° / 1THHA, M)
HA OMepy3Ky CO CKNA0a nompeoumensim:
— (paHepHbIl KpsK;
— OaslaHChl XBOMHBIE,;
— OaJIaHCHI JINCTBEHHBIE;
Ha nepepabomky 8 1ecoobpabamvlearoujue yexu:
— IMJIOBOYHUK XBOWHBIMH;
— NMAJIOBOYHUK JINCTBEHHBIH;
— TapHBIA KPSK
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Tabnuya 4.2

Omnpenenenue 3amaca KpyribIX JIECOMaTEPUAIOB
Ha HUYKHEM JIECOITPOMBIIIUIEHHOM CKJIAJIe

Pazmepsl mradens

Cy-
TOY- = | %
3amac | HbIH g Q T JIMHA
Ne | Hamveno- | Hopma | = - s| =| s| 58 % Yucno (l{LOHTa
~ | BaHUe Jleco- | 3amaca Py S| g| & =8 | © | mra- p
n/n CKIIaze, | 30- = E| E| =9 . | mrabe-
MaTepHajoB | B THAX 3 =| &| 8| && | g5 | Geneit .
M 000- =| E| 2| && neu, M
()
por, S| @ 88| 3
3 Y =5 I
M S | v
=l O

CK1a0 Kpy2nbix 1ecoMamepuaios Ha Omapy3Ky nompeoumensim

CK1a0 Kpyanvix 1ecomamepuaios Ha nepepabomky & 1ecoobpabamsiéaroujue yexu

3anac Ha CKJIaJie 1O KaXXKJI0MY BHIY COPTUMEHTOB HaXOUTCA 1Mo (hopMmyie
Q3 = Qcym ' Hg; (41)

rie Qum — CYTOUHBIN 00BEM NMPOM3BOACTBA KPYIJIBIX JIECOMATEPHANOB, M°;, H, —
HOpMa 3araca KpyTJIbIX JJecoMaTepraioB Ha HIDKHEM CKIIA/Ie B THSX.

Jns onpeneneHusi MOTPeOHOTO KOJMYeCTBa IITadened HeOOXOIUMO YUUTHI-
BaTh pa3Mepsl U TuN mTabens. JlecomaTepranbl Ha TECHBIX CKIa1aX yKJIaIbIBAIOTCS
B 1ITa0ENs pa3InYHON KOHCTPYKLMHU, KOTOpasi 3aBUCUT OT pa3MepoB JiecomaTrepua-
JIOB, CPOKa XpaHEHHUs, TUIIAa TPY303aXBAaTHBIX YCTPONCTB U KOTOPast AOJHKHA oOecte-
YUTh O€30MacHbIe MPUEMbI PabOThl U COXPAHHOCTh KauecTBa YJIOXKEHHBIX JecoMa-
tepuanoB. Tak, HanpuMep, Npu WTabEIEBKE AONTOThsl KpaHAMM IITA0es TOJKHBI
OBITHh TTAYKOBBIE (ITPH pabOTE CO CTPOMAMHM) WJIM IUIOTHBIE (TIpHU padoTe ¢ rpeide-
pammu).

Pasmepsr mtabeneit mpoeKTUPYIOT B 3aBUCHMOCTH OT MPHUHSATHIX CIIOCOOOB
YKJIaJIKH, Pa3MEpPOB YKJIAJbIBAEMbIX COPTUMEHTOB U TEXHMUYECKUX BO3MOXKHOCTEH
0o0opyZ0oBaHus Ha IITa0ENIEBKE, a 00BEM ITA0EI ONPEAEISIIOT ¢ Y4eTOM KO3 hu-
IIUEHTA MOJIHOAPEBECHOCTH.

O6bem mrabens (Q,.,, M) HaxomuTes o Gopmyiae

Qum =1-b-h -k, (4.2)

rae |, b, h — nnuna, mupuna, BeicoTa mTabens KpyribiX JecoMaTepranos; K, — ko-
3 PUIHMEHT MOJHOAPEBECHOCTH ITadens (mpui. 4.3).
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[IupuHa mTabdens onpeaesnseTcs MIMHON YKIIaIbIBA€MbIX COPTUMEHTOB, €r0
JUTMHA — BBUIETOM CTPEJIbl WJIH MPOJIETOM KpaHa.

BricoTa mrabenst 3aBUCUT OT MPUMEHSIEMOTO 000PY/I0BaHUSA, HO HE JOJKHA
MPEBBINIATH MUPHUHY Tabesns B 1,5 pa3a.

JnuHa 1mtabenst i COPTUMEHTOB, YKIJIAJIbIBAEMbIX CAMOXOJIHBIMU MaIllu-
HaMH, OTPaHUYMBAETCS pa3MepaMHt CKiiaaa u MoxkeT gocturath 150-200 M, y mita-
oeneii, popMUPYEMBIX MO KOHCOIbHO-KO3JIOBBIMU KpaHaMu, JUIMHA TPUHUMAETCS
B mpenenax 25-28 M, a noxa OameHHbiMU KpaHamu — 40—45 M ¢ y4eTom TOro, 4To
mradesns pa3MenarTcs Mo 00e CTOPOHBI OT MOJKPAHOBBIX MyTEH.

KommaecTBo mradeneit (N,.,) onpenensercs mo ¢popmyiie

Q
N,, = <=, 4.3

JlnuHa hpoHTa TPYIIIBEI OAHOPOAHBIX miTabenel (L, M) HaxoauTcst o popmysie
L=bn+a(n-1), (4.4)

rae b — cpemusist mmpuHa mradens, M; @ — BEIMYMHA Pa3pbiBa MEXKIy MTAOCIIMU
(1,5...2 M); n — yucyo mrabdenei.
O6mas nmHa GponTa mradeneii (Lp, M) HECKOTBKHUX TPYTIIL:

ch=L1+L2+L3+...+Ln+a1(n1—1), (45)

rae Li, Lo, ..., Ly — nuHa dpoHTa KaXI0W TPyHIbl OJHOPOJHBIX IITadene, M;
@1 — BEeJIMYMHA TIPOTUBOIMOKAPHBIX Pa3phIBOB MEXKAY IPyIHIIaMHi OJJHOPOJIHBIX IIITa-
oeneii (5 M); n1 — YUCIIO TPYMI IITA0EIEH.

[IpuMepHBIE CXEeMBbI CKJIAI0B KpPYIJIbIX JIECOMATEpPHANIOB IIOA KpaHaMHu
KKC-10, Kb-572, co3naBaeMbIXx MOOMIBHBIM 000pyIOBaHUEM, NTPUBEICHBI B y4eO-
HoM niocobuu b. E. Menbimkona [1].
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Ly

HCXOI[HBIG JaHHBIC IJI1 BBIIIOJTHCHH S HﬁGOpﬁTOpHOﬁ pa6OTBI

I[MTPUJIOXEHME 4.1

Bupl 1 XapaKTEepUCTHKH KPYTIIBIX JIECOMATCPHAIOB
% O6opynoBanme Ha Ha otrpy3ky co ckiaja moTpeOuTensm Ha nepepa0oTky B iecooOpabaThIBAIOIINE IIEXH
= mrabeneBke™® DaHepHBIH banancer banancer IMunoBounnk [IunoBoyHMK TapHblit
S Tum KpPsDK XBOWHBIE JINCTBEHHBIC XBOWHBIN JINCTBEHHBIN KPsiK
§ 1. Hpiﬁ;ﬁ;ﬁnﬂ Cytou- = Cytou- = Cytou- = Cytou- = CyTtou- = CyTtou- =
é l. Camoxon- HBII g“ HBII g" HBII g“ HBII g" HBII g" HBII g"
Kpanamn HBIMH 00BeM, S| 00BeM, E 00BeM, S| 00BeM, S 00BeM, S 00BeM, S|
MalllHHAMH M = M3 S M3 = M3 = M2 = M2 =
1 3.14 3.5 [pupensc. 30 3,2 30 4 40 4 30 6 40 4 30 4
2 3.15 3.5 ABTOII0D. 60 3,2 60 4 30 4 75 4 60 4 15 4
3 3.16 3.10 IIpupensc. 60 3,2 100 4 40 4 100 6 80 4 20 4
4 3.14 3.5 ABTOIIOD. 40 3,2 40 4 45 4 30 4 10 4 35 4
5 3.16 3.10 [pupensc. 80 3,2 40 4 80 4 20 6 40 4 40 4
6 3.15 3.10 ABTOJIOD. 100 3,2 125 4 25 4 30 6 75 4 45 4
7 3.14 3.5 [pupemnsc. 30 3,2 40 4 30 4 60 4 30 4 10 4
8 3.15 3.5 ABTOII0D. 60 3,2 30 4 60 4 45 4 75 4 30 4
9 3.16 3.10 IIpupensc. 60 3,2 60 4 80 4 60 6 60 4 80 4
10 3.14 3.5 ABTOII0D. 30 3,2 30 4 20 4 25 4 60 4 35 4
11 3.16 3.10 [pupensc. 30 3,2 50 4 20 4 60 6 80 4 60 4
12 3.15 3.10 ABTO10D. 45 3,2 60 4 45 4 125 4 100 4 25 4
13 3.14 3.5 [pupensc. 40 3,2 30 4 30 4 40 4 10 4 50 4
14 3.15 3.5 ABTOII0D. 60 3,2 60 4 30 4 30 4 45 4 75 4
15 3.16 3.10 ITpupensc. 60 3,2 40 4 100 4 120 6 60 4 20 4
16 3.14 3.5 ABTOII0D. 30 3,2 50 4 20 4 30 6 50 4 20 4
17 3.16 3.10 [pupensc. 60 3,2 60 4 30 4 60 6 30 4 60 4
18 3.15 3.10 ABTOJTOp. 80 3,2 60 4 60 4 40 4 40 4 120 4
19 3.14 3.5 [pupensc. 35 3,2 40 4 35 4 30 6 50 4 10 4
20 3.16 3.10 ABTOJI0D. 100 3,2 120 4 80 4 50 4 10 4 40 4

* [IpuHUMaeTCst 0 pUCYHKY U3 yueOHoro nocoous b. E. MenbmmkoBa «Masble HUKHHE JIECOMPOMBIIUIEHHBIE CKIaabn [1].
Tun mwrabens, popmMupyemMoro kpaHaMu ¥ CAaMOXOJHBIMU MAIlIMHAMU, — MJIOTHBIN.
[ITabeneBka MUIOBOYHKKA MPEAyCMOTpeHa 0€3 MOACOPTUPOBKHU O IpyMIaM TUaMeTPOB.




[MTPUJIOXXEHUE 4.2

OCHOBHBIC THUIIBI XAPAKTCPHUCTHUKHU mrabenei KPYIUIBIX JICCOMATCPUAJIOB

Pacuernas Koo puunent
Tum mrabenst [Tpumensiemoe 060pyIOBaHKE BBICOTA HOJHOApeBCC-
rabens, | HOCTH MITa-
’ oens, Kip
[ITabenep-MaHUITYIISATOP 5—6
[TnoTHBIH ManunynstopHas ycraHopka Y Ch-T" 6—7 0,55-0,72*
ABTONOIPY3YHKH 4-5
E;g:g;;m’ Kpan-6anka 5-6
’ KonconbHO0-k03110B0# kpan KKC-10 0,5-0,72*
MA4YKOBO- .
. u GawmenHsblil kpan Kb-572 6—10
psioBOM

*KoapuuueHTs MOTHOAPEBECHOCTH NPUHUMAIOTCS B 3aBUCUMOCTH OT CIocoba
YKIIQJKK U quaMeTpa opeser (mpui. 4.3).

[MPUJIOXEHUE 4.3

KoadduimenTs! monHoagpeBeCHOCTH 1 1Tadenei
KPYIJIBIX HEOKOPEHHBIX JIECOMATEPUAIIOB IIUHOM 4,5-6,5 M

KoaddutimeHnTs momHOoApeBECHOCTH *
Tun mrabens TIpU AuaMeTpe OpeBeH, CM
6-13 14-21 22-25 26 u Gonee
Psanosoit 0,45 0,47 0,54 0,60
[TaukoBsIit 0,50 0,60 0,63 0,65
IImoTHbIIT 0,55 0,65 0,68 0,72
[TauxoBO-psITOBOIA 0,52 0,62 0,65 0,68

*J1J11 OKOpPEHHBIX OpeBeH MoKa3aTenu MpuHuMaroTces ¢ kodpduuuentom 1,06; ans mra-
OeJeil COPTUMEHTOB JIJTMHOM OoJiee 6,5 M moka3arenu mMpuHUMaroTcs ¢ ko3 dunuentom 0,9,
menee 4,5 M — ¢ koappurmentom 1,1.

[MTPUJIOXEHME 4.4

IIpuMepHBbIe cXeMBbI CKJIAA0B KPYIJIbIX J1eCOMATEPUAJIOB
HA JIeC03aroTOBUTEIbHBIX MPeANPUATUSIX

CxeMbl pa3MeleHus 3amaca KPYTIbIX JIECOMATepHaIOB, CO3/1aBa€MOTO
KOHCOJbHO-K03J10BbIM KpaHoMm KKC-10, 6amenubim kpanoMm Kb-572 u ¢ momo-
B0 KOJICCHOTO TIOTPYy34YuKa, mpuBeeHbI Ha puc. 114.4.1-114.4.3.



Puc. I14.4.1. Cxema ckiiaa KpyriblX JiecoMaTepuaioB Ha 6a3e 6ameHHoro kpana Kb-572:
1 — nonxpanossle nyTtH; 2 — kpaH Kb-572; 3 — tynux PXK/I; 4 — mrabens kpyribix
JecoOMaTepHalIoB Ha OTTPY3KY; 5 — MTabemst KPYTJIbIX JeCOMAaTepHaIoB Ha epepadoTKy

<
~

3

Puc. [14.4.2. Cxema ckJajia KpyriblX JIECOMAaTEpHAaIOB
Ha 0a3e KOHCOIbHO-K0310BOoT0 kKpana KKC-10:
1 — noaxpanossie myTH; 2 — kpan KKC-10; 3 — tynuk PXK/I; 4 — mtabenst Kpyriibix
JecoMaTepuasoB Ha OTTPY3KY; 5 — mTadesns KpyriblX JIeCOMaTepHaloB Ha MepepadboTKy
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Puc. I14.4.3. Cxema ckiaga KpyriiblX JISCOMaTEPHAIOB Ha 0a3e KOJECHOTO MOTPYy34HKa :
1 — KosecHBII MOrpy34uuK; 2 — mTales KPyIJIbIX JIECOMAaTEepHaoB Ha OTIPY3KY;
3 — mrTabenst KpyribIX JIECOMATepHalioB Ha epepadboTKy
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