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BBEJAEHHUE

B Hacrosiiiee Bpemsi, HECMOTPSI Ha KPU3UCHOE COCTOSHUE, ONPENEISIETCS
Oynymiee BOAHBIX MelHopaiuid. B cBs3uM ¢ 3TUM pa3pabaTbiBaeTCs KOHLIETIUS
BO3pOXAeHUs Menuropaiuu Poccun. B €€ 0CHOBY 1MoJI0’)keHa OCHOBHAS UJes O He-
00X0/IMMOCTH TIPEOJOJICHHUS TEHICHIMU COKPAILCHUS OpPOLIAEMbIX IUIOLIAAeH U
pallMOHAJIBHOTO MCTIOJIb30BaHUS COXPAHUBIIIETOCS MEIHOPATUBHOTO (pOoHA C TEM,
YTOOBI HA DTOW OCHOBE B JaJIbHEUIIEM 00ECIIeYnTh XOTS OBl HEOOIBIION, HO CTa-
OWJIBHBIN MPUPOCT IUIOMIAACH MONMMBHBIX 3eMeNb. B 3ToM CBsI3u MoOsBIETCS MPO-
OyieMa, Ha KaKOW TEXHHMYECKOW M TEXHOJOTUUECKON 0a3e BO3POKIATh OTCUECTBEH-
HYI0 Menuopauuio? SIcHo, 4YTO, €Clu [eliaTh 3TO Ha YPOBHE CEMUICCATHIX-
BOCBMUJIECATHIX T'OJIOB, TO MBI OTCTAHEM OT MHUPOBOTO TEXHHUYECKOTO Iporpecca
HaBcerna. B cBs3m ¢ 3TUM 0coOyI0 3HAYUMOCThH MPUOOPETAIOT Pa3pabOTKH, CBs-
3aHHBIC C TOBBINICHUEM 3()(PEKTUBHOCTH TOJIMBA JOXKICBAHHEM M COBEPIIICHCTBO-
BaHHUEM COOTBETCTBYIOIIUX TEXHUUYECKUX CPEIICTB.

B 1enoM M3 MHOXKECTBa COIMYTCTBYIOIIMX BO3POXKJICHHUIO MPOOJIEM MOXKHO
BBIJICTIUTh HEMOCPEACTBEHHO OTHOCAIIMECS K CIIOCOOY MOJIMBA 10XKICBAHUEM:

— BO-TIEPBBIX, OTCYTCTBUE PErMOHAJIBHBIX HAYy4YHO-OOOCHOBaHHBIX U AU Ge-
PEHIIMPOBAHHBIX IO YCIOBUAM MPUMEHEHHS TEXHOJOTHUH, 00€CTIeUnBAIOITUX
BBICOKOE€ KaUECTBO U HKOJOTHUECKYI0 0€301MacHOCTh MOJIMBA;

— BO-BTOPBIX, NMOTPEOHOCTh B CHIDKCHHH SHEPro3arpar MHpH SKCILUTyaTaluHu
MHOTOOIIOPHBIX J0K/I€BAJIBHBIX MAIlIWH;

— B-TPEThUX, OTCYTCTBHE IIPOU3BOJICTBA COBPEMEHHBIX J0K/IEBaIbHBIX Ma-
[IIMH.

Hay4Ho-uccnenoBaTenbCKie U OMBITHO-KOHCTPYKTOPCKHUE pabOThl B 00J1ac-
TU TEXHUYECKOTO0 COBEPUICHCTBOBAHUS MHOTIOOIMOPHBIX JO0K/ECBAIbHBIX MAIIUH U
TEXHOJIOTU MOJIMBA JA0KJ/ICBAHUEM BEAYTCS B HAIIIEH CTpaHE y»KE€ HECKOJIBKO JIeCs-
tuietuii. OT o6pasia Kk o0pasiry, oT MoguduKanuy K MOAUGUKAIIMA OHH CTaHO-
BWJINCH 00JIe€ HACKHBIMU M IPOU3BOJUTEIbHBIMH, MEHEE MATEPUAITOEMKHUMU.
3aMeTHbBIN KaUECTBCHHBIN CKaUuOK MIPOU3OIIIEII C OCBOEHUEM THJIPO -, @ 3aTEM DJIEK-
TponpuBoAa. TeM He MeHee, DKCIUTyaTHpyeMble HbIHE MAaIlIMHBI pa3padaThIBAIMCh
UCXO/Sl W3 HAay4YHO-MEJIMOPATUBHBIX, TEXHHUUYECKUX U IKOJIOr0-3KOHOMUYECKHUX
BO33PCHUN HIECTUCCATHIX-BOCBMUIECCATHIX TOJA0B, KOTOPBIC 3a MOCJICIHEE BPEMSI
TpeTeprenu cyniecTBeHHbIe TpaHchopMaliun. B cBs3u ¢ 3TUM, TipeArnoiaras aajib-
Helllee pa3BUTHE JO0XK/ICBAIBHON TEXHUKH, HEOOXOJUM JI€TAJIbHBIM aHaIu3 BbI-
MTOJTHEHHBIX B ATOM 00JACTH TEOPETUUECKUX UCCIICIOBAHUHN U MTPAKTHYECKUX PadboT
JIUISL BBISIBJICHUSI OCHOBHBIX MPOOJIEM, TOCTAHOBKM COOTBETCTBYIOIIUX 3a/iad U OI-
penesieHus yTel ux pereHus.

1. IIpouecc B3aumMoaeicTBYS T0K/IH U MOYBbI

B cooTBeTCTBUY C COBPEMEHHBIMHU B3IJISIIaMU OCHOBHOU LIEJIBEO CEIBCKOXO-
3SIMCTBEHHBIX MEJIHMOPALUN SIBISETCS MOJIydeHHUE TpeOyeMoro o0beMa NnpoayKIuu
COOTBETCTBYIOIIETO KayecTBa, NPUIAHHUE 3E€MIICICIIMI0 YCTOMYMBOIO Xapakrepa
MyTeM JIOJTOBPEMEHHOTO YJIYUYIIEHUS MPUPOTHON Cpebl, BOBICYEHUS B 000POT
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MaJIOMPOIYKTUBHBIX 3€MeJb, CO3aHUS U MOJACpKAHU OJaronpusITHON Meauopa-
TUBHOW OOCTaHOBKHM, COXPAHEHHUS W TOBBIIMICHHUS] MOYBEHHOIO Iiogopoaus. Jlis
ATOTO, KaK YKa3bIBaJOCh €llI€ B Hayalle IPOLLIOTro Beka [l], B 3acylUIMBBIX paii-
OHAaX HEOOXOAUMO OPOIICHUE, MTPUUEM, «...ONepalus MOJIMBa JOHKHA OBITH IPO-
BEJIEHAa TaKUM 00pa3oM, 4TOObI TTOYBA HA BCEH MIIONIAU MOTyYHia pABHOMEPHOE
YBJIQ)XKHEHUE B KOJIMYECTBE COOTBETCTBYIOLIEM YCTAHOBJICHHON BIIAKHOCTH». Y B-
JAKHUTH TIOYBY MOKHO Pa3HbIMHU CITOCOOaMHU, B YACTHOCTH M TAKUM, KaK JOXKIe-
BaHUe, KOTOpoe B OOJIbIION Mepe MpUOIMKEHO K MPUPOAHBIM IIpolleccaM BHECe-
HUS BJIard B TMOYBEHHBIE CTPYKTYpbl. OMHAKO OXKAb HE TOJHKO YBIAXKHSET IMOY-
BOTPYHTBI, HO U IPU OMPEACIICHHBIX YCIOBUSIX BBI3bIBAET SPO3UOHHBIE SIBJICHUS,
KOTOpBIE, B OOILIEM-TO, U3BECTHBI AABHO, U K HACTOSILEMY BpeMeHH (u3nyecKas
CYTh IIpolLiecca UCCIEAOBAHUAMHU, TPOBOAUMBIME yxke Oosee 100 net, yctaHOBIIEHA
BEChMa JIETAIIBHO.

OnHuMU U3 NEPBBIX B 00JACTH BOJHOI 3PO3UH MMOYB, BHI3BIBAEMOU €CTECT-
BEHHBIMU JOXKISAMH, ObUTM pabOThl MPOBEICHHBIE HEMEIKUM y4YeHBbIM BonbHU B
nepuon ¢ 1877 mo 1895 rr. [2]. Ha HeOosblinux JensiHKax OH u3ydasl (akTophl,
BIIMSIOIINE HA 3a/ICpKAHUE U MOTJIOLICHUE MTOYBOM aTMOC(hEepHOI Biaru U paspy-
HIEHUE €€ BEPXHUX FOPU30HTOB. B mepBoil 1MooBHHE MPOILIIOTo BeKa 3a pyoexxoM
HauOoIbIIUN 00beM padoT B 00J1aCTH 3p0O3UOHOBEAeHUST ObLI BhINoHEH B CIIA,
rae B 1928-1933 romax 6wu10 co3maHo 10 ONBITHBIX MPOTHBOAPO3UOHHBIX CTaH-
LM, a 3aT€M UX KOJIMYECTBO YBEJIMUYUIIOCH BUETBEPO. B mporpammel paboT ObuLM
BKJIIOUEHBI OIBITHI 10 O0pbOE ¢ 3pO3Heil MHKEHEPHBIMU CPEICTBAMHU U UCCIENO0-
BaHMsI CTOKAa C MaJIbIX BOJOCOOPOB. B pe3ynbrare WX HesITebHOCTH OBLIH M3yde-
HbI, YCTAHOBJIEHBI U KOJIMYECTBEHHO OLIEHEHBI OCHOBHBIE OCOOEHHOCTH 3PO3HOH-
HBIX TpoiieccoB. CieayeT OTMETUTb, YTO 3TO OBLUIM I'OJIbl BEJIMKOTO KPHU3HUCa, HO
MEJIMOPATUBHBIC UCCIIEIOBAHUS B ATOT MEPUOJI HE TOJIBKO HH OCTaHABIUBAJIUCH, HO
U PaCIIUPSIIHUCE.

CyTb IpoLIECCOB 3PO3UHU 3aKITHOYAETCA B OTACICHUN U NIEPEHOCE MOYBEHHBIX
YacTHI] TI0JT BO3AEMCTBUEM JOXK/Is U MIOBEPXHOCTHO cTeKaroumx Bojl. [Ipu B3aumo-
JIEUCTBUM JTOXKISA U IOYBBI OJHUM M3 CaMbIX HEKEJIATENIbHBIX MOCIEICTBUI MPO-
1ecca SIBIsieTCsl pa3pylleHue nociaeaneii, GopMupoBaHUE CTOKA U HAHOCOB U W3-
MeHeHue naHamadTa. BogHas spo3us sSBIsSETCS TJIABHOW MPUYMHON Jlerpajialluu
IOYB U LEJbIX MPUPOJHBIX KOMIUIEKCOB. [IpuponHblie, XO35HUCTBEHHbBIE U JaH-
madTHbIE (AKTOPBl CYMTAIOTCS OCHOBHBIMH, BIUSIOMKMMH Ha XapaKTep MpOTEKa-
HUS 3PO3UOHHBIX IpoueccoB. OJHUM U3 IIaBHBIX MOCIEACTBUN IPO3UM SBISETCA
NaJICHUE NPOJYKTUBHOCTU IMOJBEPIIIMXCA €€ BO3ICUCTBUIO 3€MENb. YK€ HA Cla-
060CMBITHIX MOYBax 1o 0006menHsM nanHbiM A.H. KoctskoBa u M.H. 3acnaBcko-
ro [3] ypoxaillHOCTb CEIbCKOXO03UCTBEHHBIX KyIbTYp cHUkKaercs Ha 10-30%, a Ha
cpeaHecMbIThIX A0 S0%. Ananoruunas uHGoOpMalys IPUBOJUTCS U B 3apyOEIKHBIX
ucrounukax. Tak, B CIIA (mrat xopaxus) (4] naxe npu O6JarompusiTHBIX TI0-
TOJIHBIX YCIOBUSIX YpOKail KyKypy3bl cocTaBuil 33 11/ra Ha CMBITBIX TIOuBax U 54,6
1/ra Ha He cMBIThIX. [Ipu 06padoTKe cnabo - ¥ cpeiHe IPOAUPOBAHHBIX ILIOMIAIEH
TOIUIMBA pacxojyercs B 1,5 paza Oosnbliie, ueM pu 00padoTKe HEIPOAUPOBAHHBIX
[5]. Kpome 3TOoro Heo0X01uMbI IOBBILIEHHBIE JI0 TPEX Pa3 J03bl YI0OPEHU.



BHenpenue B NpakTUKY CEIbCKOXO3SMCTBEHHOIO IMPOM3BOACTBA HCKYCCT-
BEHHOT'O OPOIIEHHUS BBI3BAJIO, TaK HA3bIBAEMYIO, UPPUTALMOHHYIO JPO3UI0 TOYB,
KOTOPYK0 MOKHO PacCMaTpUBaTh KaK Pa3HOBHUJIHOCTH BOJAHOM WJIM KAK €€ JIOIOJI-
HEHUE, XOTs B Hay4HBIX IEJISAX, a0CTparupysch, MOXKHO pacCMaTpuBaTh €€ camo-
CTOSITEJILHO, YTO B OCHOBHOM M Jenaerca. COriacHO HOpMAaTUBHBIM JIOKYMEHTaM
[6], monuB 10XKAEBAHUEM CIEAYET IPUMEHSTH:

— Ha HE3aCOJIEHHBIX M NPOMBITHIX IMOYBAX CO CPEAHEN MHTEHCUBHOCTBIO

MCKYCCTBEHHOTO JOXS HE MPEBBIMIAONICH BITUTHIBAIONICH CIIOCOOHOCTH
MOYB B KOHIIE TTOJINBA;

— npu YI'B He MeHee 2,5 M; Tpu OJMUMBHBIX HOpMax He Oosiee 600 M3/ra;

— IIpU HOBTOPEHUSX BETPA CO CKOPOCTBIO, IPEBBIIAIONIEH TOMYCTUMYIO

st JIM He 6oiiee 20 mpo1IeHTOB.

[lepBoe U3 3THX OrpaHUuECHUN U HAaUOOJIee CTPOroe KaK pa3 v CBA3aHO C Up-
PHUTAIMOHHON PPO3HMEH MpH JOKIECBAHUM, KOTOPAsl B TIEPBOM MPUOIIKEHUH BO3-
HUKAET BCIEJCTBHUE MOJAYU BOJbl C MHTEHCUBHOCTHIO, MPEBBIIAIONICH CKOPOCTh
BIIUTHIBaHUS BOJIBI B 1MOYBYy. CoOJI0ICHUE PABEHCTBA ATHX MapaMETPOB SBISETCS
OCHOBHBIM YCJIOBHEM TOJIMBa 0€3 00pa3oBaHUs MOBEPXHOCTHOTO CTOKA M CMBIBA
1o4Bbl. UHTEHCHUBHOCTH JI0XK/Is1 PABHYIO CKOPOCTH BOUTHIBAHUS BOJIbI B [1OYBY Ha-
3BIBAIOT JOMycTUMON. NHpUIbTpaninonHas *e crocoOHOCTh MOYB U3MEHSETCS OT
€€ CBOMCTB, COCTOSIHUS TTOBEPXHOCTH, KAYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTe-
pUcTUK 0XAs, BpeMmeHu noiusa. A.H. KocTSkoB AomycTHMYyH0 MHTEHCHUBHOCTH
OMpEaEsI UCXOd U3 MEXAHMYECKOTO0 COCTaBa MMOYBOTPYHTOB: IS Tspkenbix 0,1-
0,2 mm/MuH; cpeanux 0,2-0,3 mm/mMun; gerkux 0,3-0,8 MM/MUH. AHAJIOTUYHO NaH-
HBIE ISl CTAllMOHAPHBIX CUCTEM U O€3yKJIOHHBIX YYaCTKOB MPUBOJATCA U B OoJiee
no3aHux nmyonukanusx. CornacHo pekomenganuaMm M.U. barposa u WU.I'. Kpyxu-
nuHa [7], ykKe ¢ y4eToM YKJIOHOB, Ha ckioHax ¢ [ = 0,01-0,12 nonyctumasi UHTEH-
CHUBHOCTD JiJig JIeTKuX mouB uaMensiercss ot 0,5 mo 0,85 mm/mun; cpennux 0,4-0,2
Mm/MuH; Tsokensix 0,2-0,1 mm/MuH. Pazymeercs, Bce 3TU 3HAYEHHS CIIEyeT pac-
CMaTpHUBaTh Kak NPUOIMKCHHBIC U HYXKJAIOLIHUECd B KOPPEKTUPOBKE B 3aBUCHUMO-
CTH OT KOHKPETHBIX yclIOBUM. Beslb mopor nepexoaa ot 6€33p03MOHHOTO K 3PO3HU-
OHHO-OITACHOMY ITIOJIMBY, PABHO KaK U MPOTEKAHUE 3PO3HMOHHBIX IPOLIECCOB OIpE-
JCSI0TCA U pa3MEpaMU Karellb JOXKIS, U €ro CTPYKTYPOM, a Tak e BIIaKHOCTHIO
1 XapakTepoM oOpaOOTKH MOYBKI, BHJIOM M CTaJMeH pa3BUTHUS PACTCHUHN U IPYTH-
MU (aKTOPaMHU.

BrnuTeiBaHMe BOJBI B MOYBY MPOIECC BEChbMAa CIOXHBI M H3y4EHUE €ro
umeeT cBoto ucroputo. Bnepsoie A.H. KoctsakoB (1937 r.) moapasnenusi €ero Ha
nBe ctaauu: uHwibTpauuio u ¢uistpanuio. H.A. Kaunnckuii Beigensan 3 ¢asbi:
BOCITPHUSITHE BOJIBI TIOYBOM, MPOBEACHUE BOBI M3 CIIOS B CJIOH, (DUIBTpAITHIO Yepes
nouBy B rpyHT. [.H. Beicouxkuii npeiaran Asa Tyra — MHQIIOKIHOHHBIN (3aTeKa-
HUE BOJABI B TTOYBY IO TPEIIMHAM U 3EMJIEPOMHAM) U WHOUIBTPAIMOHHBINA — JIBU-
KEHHE BOJBI IO MEJKUM TOpaM M KarmmuisspaM. Celyac 3TO SBJIEHHE paccMaTpH-
BAETCA KaK COCTOAILEE U3 MPOLIECCOB MHPIIOKLIMY, UHPUIBTPAIUU U QUIBTPALIMH.

[Ipu monuBe MOXKIEBaHWEM IpoliecC Mepexoa MOJIMBHOW BOABI B MOYBEH-
HYIO BJIaTy MOXET MPOUCXOIUTh B TPEX BapUaHTaX:



— Oe3HaIopHOE BIUTHIBAHUE;

— Oe3HanopHoe B KOMOWHAIIUY C HATIOPHBIM (TIPU HAJTUYUH CJIOS BOABI);

— HaIlOPHOE BIIUTHIBAHUE.

IlepBblil MOKET peanu30BaThCs HEIMOCPEACTBEHHO B TEUEHUE BCETO BPEMEHH
MPOXOXKACHUs obJlaKa IO WIKM Kak mepBas (pasa mpoiiecca BOUTbIBaHUS. Xa-
pakTepHas 4epTa — OTCYTCTBHE Ha MOBEPXHOCTH IMOYBHI Jake HEOONBIINX JTYXKHIL.
BTopoii — sABIIETCS NEPEXOIHBIM, @ TPETUN Peanu3yercsl IpU CYIIECTBEHHOM Ha-
pylieHHH OajlaHca MEXIy MOJAaBaeMON U BITUTHIBAIOIICHCS BOJOW B CTOPOHY MPH-
X0/a.

B mnepBoii (¢aze BNUTHIBaHUS, MOCKOJBbKY CKOPOCTH BOJIONOTIIOMIEHUS
YMEHBIIAETCS 0 BPEMEHU MO THIEpOOIMYECKOMY 3aKOHY, OHa OOJiblle WIIH, IO
KpaliHell Mepe, paBHa MHTCHCUBHOCTH JNOXId. [IpoTekaeTr mporecc no Tex mop,
MOKa Ha MOBEPXHOCTU MOYBLI HE 00pa3yeTcs MJIEHKa BOJbl, a Jajee — JYKUIIbl B
MOHIKEHUAX MuKpopenbeda. [ToToM mpoucxomar mepeTrekaHus MOBEPXHOCTHBIX
BOJl, CMBIKaHHE JIy’) M 00pa3oBaHHE OPraHM30BAHHOIO MOBEPXHOCTHOI'O CTOKA,
YTO BBI3BIBAET OTPHIB U IIEPEHOC BMECTE C BOJIOI IOYBEHHBIX YACTULL.

CKopoCTh, a BMECTE C TEM U 3PO3MOHHOE BO3JEHCTBHE TaKUX MEPETEKAHUMA
Y TIOTOKOB, ONPEIEISIOTCS HE TOJbKO OOIIMMH W JIOKAJIbHBIMH YKJIOHAMH, HO U
MUKpOIIEpenaaMu Ha IMOBEPXHOCTH MoJs. Tak npuBoasaTcs naHHbIe [8], yTo, ecim
Ha TIyTH BOJHOTO MOTOKAa UMEIOTCS MUKPOTIEpENaibl MOYBHI BBICOTOM 10 5 ¢M, TO
JIOKaJbHBIE CKOPOCTH Bo3pactaioT 0 1 m/c, a mpu 10 cm yxe no 1,5 m/c. Tlpu
ATOM pa3pylIaloTCs Ja)ke HamOoJiee TIOTHBIC TPpyHTHL. [Ipuyem, Takoll CMBIB MO-
KT MPOUCXOJUTH M Ha 33J€PHOBAHHON MOYBE MEX]Y PACTCHUSIMHU.

B nayuHo#l nuteparype umeercs MHOro MH(pOpMAaIMU MO0 KOJIMYECTBEHHOM
OLIEHKE HE TOJIBKO BEJIMYUHBI CTOKA, HO U BBIHOCE C IOJIEH MOYBEHHBIX YACTHLI.
Taxk, Ha opomaeMbIX JokaeBaHreM noyisix Tyssl [9,10] TBepabIil CTOK Ha YKIOHAX
ot 0,01-0,012 coctasnsin 5-15 1/ra, a na ykinonax 0,02 ot 16 go 23 t/ra. A nonus
«®peraramu» yyactka ¢ opomamu (I = 0,04) yxxe na Ykpaune [11] BbI3Bas cTOK
cioem 10,3-16,5 MM, a koadduiuent croka coctaBmwi 0,38-0,55. Otmeuaercs
YBEIIMUEHNE CPENHEN MHTEHCUBHOCTH JTOKISA MO Mepe ynalieHus oT anmnapara (M
«Jduernp» ¢ 0,19 no 0,35 MM/MUH, IPK 3TOM OKa3bIBAETCS, YTO MTHOBEHHAs! HHTEH-
CUBHOCTH B 16 pa3 Gomblie cpenneil. B pedynbrare B KpymHOKANEIbHOW 30HE CTOK
BO3HUKAET yXe€ MNpu nojuBHOM HOopMme 150-200 M/ra. Ha CBETIO-KAIITAHOBBIX
nouBax Bomrorpanackoit obnactu npu nojuBe «@dperaTomM» CTOK 3a TPU TOJUBA
coctaBmn 122-459 m’/ra, a cMbIB ouBsI gocturan 680 kr/ra [12]. [Ipuuem ykasbi-
BAETCS, UTO C YBEJIMYEHUEM HHPUIBTPALUOHHON CIIOCOOHOCTH MOYB U YMEHbIIIE-
HueM ctoka [13] yBenuuuBaeTcss U npuObLIb 3a CUET MOBBILICHHS KOJIMYECTBA J10C-
TYITHOU JJIsI pAaCTEHHUM BJIATH.

[Ipu nosMBe MHOTOOMOPHBIMU J0K/€BAJBbHBIMU MallMHAMU, OCOOEHHO KpY-
TOBBIMH, 3PO3UOHHBIE MPOLECCHI MOTYT HHULIMUPOBATHCHA U HAJTMYMEM Ha I0JIE KO-
niedt, oOpa3oBaHHBIX KOJIECAMU OIOPHBIX Tejexkek [14], mpuueM motepu opoiiae-
MOM IUJIOLIAAM U YPOsKasl IpU UX 00pa3oBaHUM MOTYT JocTUrath 6% [15]. Cpennss
IIyOrHA KOJICH TIPH IIepBOM 00opoTe «DperaTa» HaXOauTCs B mpeaenax 14-15 cwm,
mpuHa 35-40 cm. Ha nosisix ¢ ykiioHaMu B MMOHUKEHHBIX MECTaxX KOJIEH YTIIyOJisi-



totcst 7o 40-50 cm [16]. 3abonaunBanue KoJieid, Kak yctaHoBieHo [17], mpoucxo-
AT Oarojiapsi MonajJjaHuio B HUX CTOKA, a HE JTOXKIS.

B 6osee upoKoM CMBICIIE, YEM OMKMCAHO BBIIIE, O] YPO3UECH B HACTOSIIICE
BpEMsI IOHUMAETCS HE TOIBKO CMBIB TTOYBHI OBEPXHOCTHBIMHU IMTOTOKaAMHU BObI, HO
Y pa3pyllieHUE TTOYBEHHBIX arperaroB KarisiMu O/, YTO HA3bIBAIOT KaleJbHOMN
sposueil. OHa npealecTBYET U CIIOCOOCTBYET Pa3BUTHIO OCHOBHOTO IPO3MOHHOIO
npouecca. Tak, npu nomuse M «Dperar» n «Bomkanka» o1 BO3ACHCTBUEM Ka-
MeJib pa3pyiiaeTcs CTPYKTypa U o0pa3yeTcsi MOYBEHHAs] KOPKA TOJIIUHON 4-6 MM,
CHUKAIONAsl BOAOTPOHUIIAeMOCTh Ha 25%. EcTh gaHHBIE M O TOM, YTO 00pa3yio-
yecs Mpu JOXKICBAaHWM MEJIKME MOYBEHHBIE YacCTHUIbI, 3aKYIOPUBAIOT MOPhI HA
rryouny 1o 3 mMm [18], mpudueM, BepxHsisi 4acTh 3TOr0 cjosi toimmuaon 0,1 MM
UMEET 0CO00 MIIOTHOE CTPOCHUE.

Cnenyer uMeTh B BHJY, YTO KUJKHUH CTOK, COOPMUPOBABIIUICS B 30HE
JOKJICBOTO 00J1aKa, 00JIaacT MOBHIIIICHHOW 3PO3HOHHOMN OTIaCHOCTBIO BCIIC/ICTBUC
TOT0, UTO TAaJaoIIie Ha BOAY KaIlUlM JOMOJHUTEIBHO TYpOYJEe3UPYIOT MOTOK U
YCUJIMBAIOT €r0 3pO3MOHHOE BO3/ICUCTBHUE.

[Iporecc kanaeoOpa3oBaHUs NPH MOJA4Y€ OPOCUTEIBLHON BOJBI C TTOMOIIIBIO
JIO’KeBaIbHBIX MAIllMH JTIOBOJBHO TUIyOoko Obul m3ydueH A.W. McaeBbiM. B cBoei
MoHorpaduu [19] oH nan rayOOKyH TEOPETHYECKYIO TPAKTOBKY ATOTO BOIPOCaA,
YTO, OJIHAKO, HE JICJIACT U3JUIIHUM HATYPHOE ONPEACIICHUE MTapaMETPOB JOXKs, B
YaCTHOCTHU, MPU HMCHBITAHUSIX JOKJECBAJIbHBIX MallWH. Pasmepsl kamenb €cTecT-
BEHHBIX M UCKYCCTBCHHBIX JOXKJCH KOJICOMIOTCS B MIUPOKHUX TPEACiax: MEPBBIX —
ot 0,1 1o 7 MM, a BrOopbIX — OT 0,4 no 4,0 mMm. Psim uccnenoareneit [20 - 22] ot-
Meualii OTPULIATENILHOE BO3JICHCTBUE YBEJIMUCHUS AMaMeTpa Karejlb Ha BEPXHUM
CJIOW TIOYBBI, TIPUUEM, 70 TJIYOWHBI 3-5 CM, a cuijia BO3/ICHCTBUS Kameilb TUaMET-
poM 3-5 MM B 4-5 pa3 Oonblie, yeM Kaneiab nuamerpoMm 1 mm. Bo3zgelictBue tpex-
MMJUIMMETPOBBIX Kalleb HE BBIACPKUBAIOT, K IPUMEPY, JIUCThA JIFOLEPHBI.

Hannune noBepXHOCTHBIX BOJ MPU JOXKICBAHUHU YPEBATO HE TOJIBKO 3PO3HU-
OHHBIMH TIPOIIECCAMU, MPOUCXOJUT TAKXKE — C OJTHOW CTOPOHBI moAbeM YI'B, a ¢
JIPYTOil — HEPABHOMEPHOE YBJIAKHEHHUE aKTUBHOTO CJIOS MOYBbI. Ha KamTaHOBBIX
CpeIHe- U JIETKOCYIJIMHUCTBIX ITOYBAX MUKPOIIOHM)KEHHUSI — U TIOBBILICHUS C MEpe-
nagamu 3-12 cM BbI3BaM KosieOaHus TyOuHbI yBAaXHEHHUS oT 3 1o 12 pas [23], a
pasHHLA B 3aracax BJIATH HPH MOJHBHON HopMe 560 M’/ra cocraBmna 300 m’/ra.
Jlaxxe, ecim MOBEPXHOCTHBIN CTOK cocTaBiseT Bcero 5-10%, To B MUKPOIIOHMXKe-
HUAX ckarumBaeTcst ero 10 50% M mpouCXOAHUT MOJIUTKA TPYHTOBBIX BoA. IIpu-
4yeM, peaynpexkacHiue HHOUILTPAITMOHHOTO TIPOCAYMBAHUS HE 03HAYAET MOJIHOTO
npeaoTBpamienuss nogbema YI'B, mockonbky, ectb MHeHHE [24], 94TO OCHOBHas
MOAMNMUTKA MPOUCXOAUT BO Bpems Hpokuuu. [Ipu opomenuun J[JIA-100MA 00b-
€M TpyHTOBOro nutanus pocruraer 15-170 mm/roa, uz kotoporo 70-80% mnpuxo-
JIATCSI HA OPOCUTEIILHYIO CETh, a MPH ToJnBe «DperatoM» UCTOYHUKOM TTOATTUTKH
SIBJISIETCS CTOK, COOpPaHHBIM B MUKpOMOHMKEHUsIX. O01mi 00bEM CTOKa JTOCTUTAT
30-40% moAMBHON HOPMBEI.

[TosiBiieHHE MOBEPXHOCTHOTO CTOKA M COITYTCTBYIOIIETO CMBIBA YK€ JIABHO
IIOCTaBUJI BOIIPOC O AOIYCTUMOM ero BenuuyuHe. [Ipu aTom cnegyer uMeTs B BUAY,
YTO CMBIB paccMaTpuBaeTcs Kak 3((PeKT UCKYCCTBEHHOTO JTOXKIACBAHUS U €CTECT-
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BEHHBIX ocaakoB. 160, ecnu monue 6€3 cTOKa MOXKHO OPraHU30BaTh, TO MapamMeT-
paMu TIPUPOIHBIX OCAJKOB MbI YIIPaBISTh HE MOKeM. B irob6om ciyyae oxpaHa
MOYB 03HAYAET IPEAOTBpALICHUE UX IPOrPECCUPYIOUIEIO pa3pylIeHUs U odecre-
YeHUE HEOTPAaHUYEHHO JIMTEIILHOTO UCob3oBaHus. [1o opueHTHpOBOYHBIM JaH-
HbIM [25] B ecTecTBEHHBIX yclioBUAX TpeOyercst okoso 300 ner jyuist oOpa3zoBaHus
CJI0S MTOYBBI TOMIIMHOK 25 MM. [Ipu 06paboTKax MPOUCXOAUT YCHUIICHHOE e€ Tepe-
MEILIMBaHUE, a’palys U yBIaKHEHHUE, Oarogaps 4eMy CpOKH MOYBOOOpa30BaHUsA
cokpatarorcs 10 30 ser.

EcTecTBeHHO, YTO AOMYCTUMBIE TTOTEPH MOYBBI JOJKHBI 3aBUCETh U OT THUIIA
u ot MorHoctu mouB. B CIIIA morepu ot 0,4 mo 1,8 T/ra B rog oObr4HbI, a B Ad-
pUKE Ha [eCYaHbIX [10YBaxX NpUHATA BeqnyuHa 1,5 T/ra, a Ha Tsokensix — 1,8 1/ra. B
Hamei ctpade nepsble pekoMeHnauuu (1970 r.) mpennaranu s J€pHOBOIIOA30-
mucteix nouB 0,87 mm/ron, uepnozemoB 0,28 mm/roj, kamraHoBbeix nous 0,27
MM/TOI, uTO B nepecuere coctapisget 10,9; 3,5 u 4,4 1/ra B roa. Heckosbko mo3a-
Hee ObUTM YCTaHOBIIEHBI M IPYTHE TMPEAEIbl: AePHOBONOA30JbI — 1 T/ra; yepHO3E-
MBI — 6 T/ra; KauraHosbie — 2 T/Ta.

BrimenpuseaeHsbie 1udpel cedyac MOXKHO CUMTATh 3aBbIlICHHBIMU. [Ipu-
MEHUTENFHO K aMEPUKAaHCKUM HOpMaM SICHO, YTO OHM HaMHOTO MPEBBIIIAIOT €CTe-
CTBEHHBIE TIPOIIeCChl MouBOoOOpazoBaHus, a B AHriauu (1980 r.) y’xe peKOMEHIyIoT
0,2-2,0 1/ra, B ®PI" 4,5-11,2 T/ra. Bc€ xe ¢ ydyeroMm TemIia 1mo4BooOpa3oBaHUs
9po3us He AojpkHa npesblmath 120 kr/roa. IlpuHumas Bo BHUMaHHE W aHTPONO-
reable ¢pakropbl, M.H. 3acnaBckuii mpenaraet npu MpoOEKTUPOBAHUU OTpaHU-
quTbes BenuunHamu (,2-0,5 T/ra, MEHbIIME 3HAYEHUS [JI1 MaJOIIOAOPOIHBIX
MOYB, 0OJIbIIKE JIJ1s1 HauOoJIee M0 I0POIHbIX.

Dpo3us CYNIECTBEHHO 3aBUCHUT OT OCOOCHHOCTEH BBIPAIIMBAHUS CEIHCKOXO-
3SIUCTBEHHBIX KyNnbTyp. Hampumep, ¢ IBYX OIBITHBIX COBEPIIEHHO OJWHAKOBBIX
CMEXHBIX YUAaCTKOB, 3aHATHIX KYKYpY30i, IOTEPH MOYBHI OTIMYAIUCH OOJIEe YeM B
15 pa3, noToMy 4TO Ha OJHOM M3 HUX NPUMEHSIACh HEMPABUIIbHAS TEXHOJOTHUS
[26]. Paznunia B 3po3uu HanboJiee 3aMeTHA Ha TMOJISX ¢ MPOIANIHBIMU, HO CYIIECT-
BEHHOM OHa MOXKET ObITh Ha MacTOMIIAX U APYTUX cenbxo3yroausx. [louarHo, uto
CIUIOLIHOM PacTUTENIbHBIN MOKPOB, HAIIPUMEDP TpaBa, 3aIUILACT MOYBBI, TOTAA KaK
HaJIMuue MEXIYpsIvi oOecreunBaloT MEHbIIYI0 3anuTy. Bmecte ¢ Tem Takas
TEHJICHIIUSA MOXKET OKa3aThCsl IPOTHUBOIOJIOKHOM IO/ BO3ACHCTBHEM arpoOTEXHU-
KH.

C 1enbo HarjsaIHOM JIEMOHCTpALUM BIUSIHUS 0OpaOOTKMU MOYBBI HA 3PO3HU-
onsblli cMbiB B CILIHA, B pamkax nporpamMmsl «Bupxunckuii nasp» B 1985-1987
IT. Ha 4-6 y4acTKax B HIOHE-CEHTsI0pe Ha (hOHE Pa3TMUHBIX 00pabOTOK C MOMOIMIBIO
CIIEMAIBHOM CTAllMOHAPHOW JO0K/E€BAJIbHON YCTAHOBKU B YCIIOBUSIX MPAKTUUECKU
aJICKBAaTHBIM pEabHbIM, MOJICTHUPOBAIUCH JPO3UOHHBIC MPOIECCHI CO COOPOM
KUAKON U TBEPZOM (a3 cToKa B MPUCYTCTBUU OKpeCTHBIX pepmepoB [27]. [Tokassl
BKJIIOUAJIM CPAaBHEHHE HEOOpaOOTaHHBIX ¢ 00pa0OTaHHBIMU JENISIHKAMHU Ha KYKY-
py3e, coe, JIOLEpHe, MacTOMINAX, B T.4. HA (OHE MOJOC ¢ PUIBTPYIOIIEH pacTu-
TEIBHOCTHIO. BapuaHTsl ¢ mpaBuiIbHOM 00pabOTKOM B CpaBHEHUHM C OOIIETPUHS-
THIMU UMEJIM YMEHBUIEHUE BbIHOCA TBEpAOro croka Ha 90-96%, nuraTesbHbIX Be-
miectB Ha 51-70%, xunkoro croka Ha 42-69%. Okomno 3000 ¢pepmepoB ObLIH yUa-
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CTHUKAMH JEMOHCTpAIMi M HATJISTHO MPEACTaBIIN ce0e BaXKHOCTh MEPONPUITUIN
0 MPEIOTBPALICHHUIO 3PO3UM W YMEHBUIEHUIO HHTEHCUBHOCTH JIETpajaliuy MOYB.
PaboThl 0 nporpaMMe MoayyuiIn MAPOKUNA 0011IECTBEHHBIA PE30HAHC.

HeobxoaumMo OTMETUTh, YTO UPPUTALIMOHHAS 3PO3HS MOYB paclpocTpaHeHa
MOBCEMECTHO M BO MHOTHMX paiioHax Adpuku, Azuu, CeBepHoit u HOxHoit Amepu-
KM Ha KQXKJIbIi Te€KTap HOBBIX OPOILIAEMBIX 3€MEJIb MPUXOUTCS IEKTap BHIOBIBIIINX
3 obopora rmiomiagaei. M3BecTHbI aMEpUKAHCKUN CIIEIHATNCT B 00JIACTH OpO-
meHust M. JIDKGHCeH B KHHUTe 0 TMPOSKTHPOBAHUIO M AKCIUTyaTallnd (PEepMEPCKUX
OpoIIaeMbIX XO3sMCTB [28] yaemseT Ooibllloe BHUMAHHE BOMPOCAM COXPaHEHUS
MJI010pOAUS 1OYB pa3HbIX paitoHoB CIIA, a 04HOM M3 OCHOBHBIX AUCIHUILIMH OPH
MOATOTOBKE (EePMEPOB SBISECTCA JKOJOTOBEACHHE, B YACTHOCTU MPOTpaMMa
YMEHBILICHUS IPO3UHU CENbCKOX035IMCTBEHHBIX 3€METTb.

Takum o0Opa3oM, Ha OCHOBAaHMM MPOAHATIU3UPOBAHHBIX MATEPUAIIOB, Ka-
CaroIIMXCSI B OCHOBHOM Ka4€CTBEHHBIX CTOPOH 3PO3HOHHBIX IIPOLIECCOB, CIEAYET,
YTO, MO CYTH, CHCTEMA 3EMJIEACNHS Ha SPO3MOHHO-OMACHBIX TUIOMANAX HOJIKHA
OBITh, MPEXKJE BCEro, MPOTUBOIPO3MOHHOM, T.€. 3alllMTa MMOYB JOJDKHA OOecreyun-
BAaThCS BCEMH €€ 3BEHbAMU. [[pUMEHUTETHPHO K OpPOIIAEMBIM ILIOMAISAM CIEAYET
JIOTIOJTHUTEIFHO BBIJCIATh U YMCTO MEIHMOPATUBHBIE aCMEKThI, Kacaloluecs Mpu-
MEHEHHUSI CTIOCOO0B U TEXHUYECKUX CPEJICTB MOJIUBA.

HecomHeHHO, 4TO pa3paboTka M OCBOCHUE MPOTHMBOIPO3UOHHBIX TEXHOJIO-
UM 3KCILTyaTallud OPOILAEMbIX 3€MEJlb SBISIETCS OJHUM M3 TJIABHBIX HaIpaBiie-
HUW PalMOHAJIBLHOTO WCIIOIL30BAHUS 36MJIM M BOJIBI U OOCCIICYCHUSI OXPaHbl OK-
pyXarolen cpefibl, MO3TOMY OJTHOM U3 BaXKHEHIINX 3a7a4 CIEAYET CUUTATh TOCTO-
SIHHBIM TMOUCK MEp M MPHUEMOB, HANIPABICHHBIX HA 3allMTy MOYB OT 3PO3UU C HAU-
MEHBIIMMU 3aTpaTaMu MaTEPUAIIBHBIX U TPYJOBBIX PECYPCOB.

2. Meponpusitusi 1o 6opboe ¢ UpPUralMOHHOI Ipo3ueil MoYB
NMPHU T0KTEeBAHUN

ITpu pa3paboTke MPOTUBOIPO3UOHHBIX MEPONPUATUH YUUTHIBAIOT HHTEH-
CHUBHOCTb CTOKa M CMBIBA I10YB, U3MCHEHUE NMPOAYKTUBHOCTH dPOJAUPOBAHHBIX 3€-
Menb. VX 1enb — co3gaTh yCJIOBHs, MPENSTCTBYIONME (POPMUPOBAHUIO CTOKA Ha
I0JISIX, @ €CIIM 3TOTO HEJIb3s C/IeIaTh, TO HEOOXOAMMO €0 IEPEXBATUTh Ha 3apaHee
MOJITOTOBJIEHHBIX 3JIEMEHTaxX, C TeM, YTOObI BBIHOC MOYBBI HE MPEBBIIIA JOIYC-
TUMBIX YpPOBHEW. B Hacrosiiee BpeMst ISl ONMCaHUs [IpoLiecca 3pO3uu U 000CHO-
BAHMSA TEX WJIM UHBIX IIPOTUBOIPO3HOHHBIX MEPONPUATUH BCE IIMPE UCTIONIb3YETCS
MaTeMaTU4YECKOEe MOAEIHPOBAaHUE. ISl 3TOrO NMPUMEHSIOTCS Pa3jInYHbIE METO/BI,
Han0oJiee UHTEPECHBIE U3 KOTOPBIX MPEACTABICHbI B HUKENPUBEAEHHOW TabIMLIE.
Cpa3y xe HeOOXOAUMO OTMETUTH, YTO MOJHOCTHIO TEOPETUUYECKUX MOJIEJICH HET,
BCE (POPMYJIbI UMEIOT AMITUPUYECKUIN WU TTOIYIMITUPUUYECKUN XapaKTep M, CIE0-
BaTEJIbHO, HanboJee JOCTOBEPHbI B paMKax TEX YCIOBUH, Iie IPOBOAMIIUCH HC-
CJICIOBAHU.

AHanu3 NpUBEIEHHBIX B TaOJIMIE 3aKOHOMEPHOCTEH TIOMUMO BBISBICHHMS
(opManbHOIrO IUIAHA JOCTOMHCTB M HEJOCTAaTKOB BKJIIOYAJ] €ul€ M TaKOH acIekT,
KaK 11eJ1eCO000pa3sHOCTh IPUMEHEHMS B TE€X WJIN MHBIX LEISAX, IPUHUMAsi BO BHUMa-
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HHUE JTUYHBIM OIBIT BHIIOJIHCHUS paC‘-IéTOB " IPUITTOKCHUA ITOJTYYCHHBIX PE3yJibTa-

TOB.

Ta6numa 1. — 3aBUCUMOCTH )11 pacu€TOB SPO3UOHHBIX ITPOIIECCOB

rae h-HopMbl osiMBa 10
CTOKa;

A — moka3zarenn Oe3Ha-
MIOPHOTO BITUTHIBAHMSI.

Ha TCXHOJIOTHIO
II0JINBA.

®dopmyinel 1 0003HaueHus1 | Mcrou- XapaKTepUCTHKA
HUK JIOCTOMHCTBA HEJOCTATKU
1 2 3 4

1. W=E-K-L-J-C-P, rie 29 Bosmoxnocts | UncTo sMnupudeckas
W-noTepu nouBHI; 30 BBISIBJIIEHUS 3PO- | 3aBUCHMOCTb.
E-dakTtop, xapakrepusyto- 3MOHHOM oOI1ac-
M 3PO3UOHHBIN ITOTEH- HOCTH, BBI3BaH-
NENBIICH HOM €CTECTBEH-
K-daxTop, xapaktepu- HBIMH OCaJIKa-
3YIOUIUNA CTOMKOCTh ITOYB; MH.
L u J — ¢pakTOopb! YKIIOHOB;
C — daxkrop, 3aBucsAIUi
OT C.-X. KYJIbTYpPbI U arpo-
TEXHUKHU;
P-daxkrop, 3aBucsmuii ot
00paOOTKM MOYBBI.
2. m=kt" rue 31 1. Tpaguuuon- 1. HeoO0xoaumMocTs
M-KOJIUYECTBO BOJIbI, Has ¢popma AKCIIEPUMEHTAIBHOTO
BIIMTaBIICECs 32 BpeMs {; MPEACTABJICHUs. | onpezeneHus k u o.
k-cpenHsis 3a mepByro MU- 2. Hemocpenct- | 2.0TcyTcTBHE YBSI3KH
HYTY CKOPOCTh Oe3Harop- BEHHBIM BBIXOJ | C mapaMeTpaMu JI0-
HOTO BIUTBIBAHUS. Ha TEXHOJIOTUIO | KIS

10JINBA.
3. S=(p/p)* e ), rae 32 1. IIpucyrcTBy- | UncTo sMnupudeckas
S-3HepreTuyeckas xapakx- 10T MTapaMeTphl, | 3aBUCUMOCTb.
TEPUCTUKA JOXKIS; XapaKTepU3yro-
p U d ~MHTEHCHBHOCTH M IIMC CBOMCTBA
KPYIHOCTH Kallejb 0K/, ITOYBBI.
Si=1 mm/mun.; di=1 mm; 2. Hemnocpencr-
B u g —mapameTtps! Bru- BEHHBIN BBIXOJ
THIBaHMUSI. Ha TEXHOJIOTHIO

IOJINBA.
4. h=A/p"? 4% 33 HeHOCBeI[CT— 1. Uucro smnupuye-

’ 34 BEHHBIN BBIXOJl | CKasl 3aBUCUMOCTD

2. Y3Kkuii quanazoH
IIpUMEHEHUs (1
«@perara» u cpeHe-
CYIJIMHUCTBIX IIOYB).
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[Iponomxenne TadauIs! 1

rae:F-cuna ynapa kanenp
Ha €JIMHHUILY TIOIIaAH,
kH/m’c.

CTBA BJIHUSFOIINX
Ha 3po3uro (ak-
TOPOB.

1 2 3 4
5. N=0,0083-p Z vy, 35 Teopetnueckoe OTCYTCTByC”f yBS3Ka C
1 000CHOBaHNE TEXHOJIOTUEH MoIMBa.
riae:N-yaenbHast MOII-
HOCTb JOMIS, BT/M
n;-710JI Kareib pa3ind-
HOT'O TUaMETpPa;
Vi-CKOPOCTb Ta/IEHUS Ka-
EJlb.
6. m=nIn(N-N,)/ (N,-N)), 62 1. Onucanue Heo6xoaumocTs on-
re: M- J0MyCTUMAas I0- Bcex (a3 apo3u- | penenenus Ny u N, B
JMBHAs HOPMa; OHHOTO MPOIIEC- | KAXKIOM PacYETHOM
MN-K03¢pHULIUEHT; ca pu Joxnje- ciy4dae
N; u N, — rpaHnuHbI€ 3Ha- BaHUU,
YeHHUs yJeIbHOM MOLIHO- 2. Henocpencr-
CTH JOXKASA BEHHBII BBIXO]
Ha TEXHOJIOTHIO.
7. W=10S-t-(p-k), rne 37 Bo3moxHOCTE 1. Haymmaue rpomo3 -
S u t — momaae o ao- OIIPEIECIICHUS KHX pac4€THBIX 3aBH-
KIEM U BpeMs JOXKIEBA- TBEPIIOTO U CUMOCTEH.
HUS; JKUJIKOT'O CTOKa, | 2. boiblioe koanuect-
k- CKOpOCTh BIUTBIBAHNUS; JOIyCTHUMBIX BO AMIIUPUYECKUX
W-00bEM KHUIKOTO CTOKA MTOJINBHBIX KOHCTaHT.
HOPM.
8. m=nlIn(k.t/p+1), roe 38 Henocpencr- 1. 3HaunTENBHBIE TEO-
k,-Ha4aspHAs CKOPOCTh BCHHBIN BBIXOJ | pPETUYECKUE YIIPOILLE-
BIIUTBIBAHMSI; Ha TEXHOJIOTUIO | HUSI TIPH BBIBOJIE (OPp-
t-MMHMMAaJIbHOC BpEeMsI IOJINBA. MYJIBbI.
BIIUTBIBAHUSI IOITyCTUMOU 2. Hannuue skcnepu-
MOJINBHOW HOPMBI M. MEHTAJILHO OIpejie-
JSIEMBIX IAPaMETPOB.
9. t=A/p*, re 39 | 1. Tpaguuuon- | HeoOXxoaumMocTh dKc-
t-BpeMs 10 00pa30BaHUs Has ¢popma MEPUMEHTAIBHOTO OIl-
CTOKa; MIPEACTABJICHUS. | peneneHus A.
A — k03QdUIIUEHT BIU- 2. Boixon Ha
THIBaHMSL. TEXHOJIOTHIO
10JINBA
10. F=1,98 p-V?/d, 40 VYuér GonbimH- | 1. Ommbku B popmy-

J1aX UCTOYHUKA.
2. HeoO0xoaumMocTs
IPOBEAEHUS TPOMO3 -
KUX Pacu€ToB.
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[Iponomxenne TadauIs! 1

rae: P — ciooit noxast, MM;
M — Biarosarnac aKTUBHO-
'O CJI0S IIOYBBI, MM.

METPOB.

1 2 3 4
11. C=6,6-0,223P+0,0748 41 IIpocroTa onpe- | HucTo smnupuydeckas
x P2-0,287M+0,00366 M, NeJICHUS T1apa- 3aBHUCHUMOCTD

Ha ocHoBaHuu aHanu3a NpuBeAEHHON B TabauIe HHGOPMAIIUK MOXKHO JIaTh
CIIEAYIOIINE PEKOMEH IAITIH.
1. TlepByro 3aBUCHUMOCTH 11€JIECOOOPA3HO MPUMEHSTH ISl BBISIBICHUS APO-

3MOHHOW OMAaCHOCTH OOIIMPHBIX arpoyiaHamadToOB BCIEACTBUE €CTECT-
BEHHBIX OCAJIKOB, B YaCTHOCTH, W HA HAYAJIBHBIX CTAJIUAX MPOCKTHUPOBA-
ausg OOC.

3aBUCHUMOCTh HOMEp CEMb B €€ pa3BUTHM BecbMa yAOOHA IJisl PO3UOH-
HOTO pallOHMPOBAHUSI OPOIIAEMBIX TEPPUTOPUHN, MPUUEM C YUYETOM CIIO-
c00OB U TEXHUKH I1OJINBA.

. s ycTraHOBJIEHUS TIPUYUH BO3HUKHOBEHMS W PA3BUTHUS 3PO3HMOHHBIX
MIPOIIECCOB HA IMOJMBHBIX 3€MJISIX MOXKHO TOJI30BaThCs (hopMynamu 5 u
6. Ocob0 B 7TOM IUIaHE CJEAYeT BBIACIUTH 3aBUCUMOCTH 10, KOoTOpas
OTISITh K€ B PA3BUTHU, MTO3BOJISIET OLICHUTh KaK CIIOCOOCTBYIOIIUE, TaK U
MPOTUBOACHCTBYIONINE IPO3UHU (HAKTOPHI, HE pacriojiaras JAeTalbHON HH-
dbopmarueit 0 BOAHO-PU3UYECKUX CBOMCTBAaX IMOYB ILIONIAICH, MOCKOJIb-
Ky B MEPBOM MPUOJHKEHUH MOXHO BOCIIOJIb30BAaThCS TMPUBEAEHHON B
UCTOYHHUKE HHPOpMaLUEH.

3aBUCHMOCTH THUIIEPOOINYECKOTO BHUIa YIOOHBI JJISl TIOMYYCHUS] KPUBBIX
BIIUTBIBAHMSI, TOJAPOOHO MOTYT MPEACTaBUTH MpoIiecc 00pa3oBaHus CTO-
Ka, U 1eIeco00pa3Hbl s JATbHEUIIUX 0000IIEeHHI, TOCKOIBKY Hanbo-
Jiee aJleKBaTHO OTPaXKaIOT PeasbHbIN (HU3HMUECKUIA TTpoLIecC.
CBsi3bIBalOIIE MapaMeTphbl JTOKAS U MOYBBI SBISIETCS 3aBUCUMOCTH 3.
DTO ABIAETCS BeChbMa YIOOHBIM IIPU pa3pabOTKE MPOTHBOIPO3UOHHBIX
TEXHOJIOTUHM MOJMBA U JETAIBHOTO PAMOHUPOBAHUS OPOIIAEMBIX MACCH-
BOB I10 TEXHOJIOTHYECKUM (pakTopam.

B koHeuHoMm wutore, 0060011as BbIIIE MPEACTABICHHBIE MAaTEpPHANbl, MOYKHO
KOHCTaTUPOBaTh, YTO YHUBEPCAIILHOI'O MATEMATHUECKOTO anmnapara, ya1o0Horo asis
MPUMEHEHHUs BO BCEX CIIy4asix HET, Ja U CO3JaHusl TaKOro, BUIUMO, HELEIEeCO00-
pa3Ho. B 3aBucuMocTH OT XapakTepa MmpoOsieM, OCOOCHHO €CNIM pellaTh 3aJadyu
MPUKIIAHOTO XapakTepa, pacrosaras nHQOpMaluend O XapakTepUCTUKax JTOKIe-
BaJIbHBIX MAalllMH, CBOMCTBAaX MOYBHI, peibed)e U OCOOCHHOCTIX CEIbCKOXO3SICT-
BEHHOW JI€ATEIBbHOCTH HAa MHTEPECYIOIIMX HCCIEHOBATENS] TEPPUTOPUAX, MOXKHO
MOJIb30BATHCS Pa3HBIMU METOJIaMH, BBIOMpPast HAnOoJIee MOAXOAAIIUH.

CMBICH IPUKIAAHBIX SPO3UOHOBETYECKUX TEOPHI HE CTOJBKO B TOYHOCTH,
CKOJIBKO B BBIXOJE HA T€ WU UHBIE IPOTUBO3PO3UOHHBIE MeponpusaTus. Kak yxe
YIOMHUHAJIOCh, IEPBBIM NPUOMHKEHUEM K O€39PO3MOHHOMY TOJIUBY CJIEAYET CUH-
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TaTh OrPaHUYECHHE IO JOMYCTUMOW MHTEHCUBHOCTH JOK[S, HAPUMED, IS TSHKE-
JBIX TOYB OHa ycrtaHapyimBaercst oT 0,025 mM/mun g0 0,09 mm/mun [42]. Takue
napameTpbl, padoTaloIIKUe B JIBUXKCHUH JO0XK/IEBaJbHbIE MAIIMHBI, 00ECIIEUUTh HE
MOTYT, TIO3TOMY MOSIBUJINCH TOHSTHS JOMYCTUMBIX, JOCTOKOBBIX, 3PO3UOHHO-
0€30MacHbIX U T. M. TIOJUBHBIX HOPM, YTO MOJIYUHJIO OTPAKEHHE B TIOCIIETHEM U3-
JJaHUH CIIPABOYHHKA [0 OPOLIEHHUIO [43], XOTs 3340410 JO €ro BBIX0AA O HUX Y¥KE
YIIOMUHAJIOCh B HOPMaTUBHOH MokyMeHTaluu [44]. Ha Takom HaydHOM (oHE pas-
padaThIBAIMCH CTIOCOOBI OOPHOBI C IPO3MOHHON OMACHOCTHIO CTOKA, 00pa3yrolle-
rocsi Ha MOBEPXHOCTU MOYBBI BCJIEACTBUE BBIMAJAECHUS €CTECTBEHHOTO MJIM MCKYC-
CTBEHHOTO JIOX/Is B KOJIMYECTBaX OOJIbIlle JOMYCTUMBIX, MYTEM CIEIHAIbHBIX 00-
PabOTOK MOYBHI.

[TouBo3zammTHas 00pabOTKa MOYBBI MOXKET CBECTH K MUHUMYMY ILTIOCKOCT-
HOM cmbIB 1ouBbl. Tak B mtate Aliosa (CIIIA) [45] npu npuMeHeHUU OOBIYHOM
arpOTEXHUKH: TUCKOBAaHUE + BCHallka + OOpOHOBAHUE + JIBA MEKAYPSIHBIX PhIX-
JIEHUsI; CTOK B cpeaHeM 3a 13 setr HaOmogeHuit coctaBui 113 MM, a TIpu 1OYBO-
OXPaHHOW TEXHOJIOTHU: TTOJIOCHOE PBIXJIEHUE C MYJIbUMPOBAHUEM PACTUTEIbHBIMU
ocazkamu — Bcero 28 MM. MakcuMasnbHbIE CTOK U CMbBIB B IIEPBOM Cilyyace ObUIM
663 MM u 56 T/Ta, a BO BTOPOM, COOTBETCTBEHHO, 76 MM 1 9 T/ra.

HuTepecHsblil cniocod monyuusi pacnpoctpaHeHue Ha toro-octoke CLIIA
[46], npu KOTOPOM BEPXHHI TOPU3OHT IMMOYBBI PHIXJIUTCS BCIUIOLIHYIO, a B MOAMA-
XOTHOM — 4Yepe3 MPOMEKYTKH Hape3aroTcs IIeIu IUPUHON 4-5 MM U rITyOMHOI 10
35-37 mm. Takue mienu He pa3pymaloTcs ABUKUTEISAMU CEITbXO3TEXHUKU U (DYHK-
IUOHUPYIOT B TeUeHUe pana JieT. [lo cpaBHEHHUIO ¢ YM3eNIeBaHUEM PAcXO TOTIMBA
npu Takon oOpaboTke cokpainaercs Ha 12-43 %, a 1OMOAHUTENBHBIN J10X0[ CO-
craBisgeT S0 non/ra. Koneuno, mpu 3TomM BMelaromas EMKOCTb 1IEJIeH CHUKAETCS,
9TO, OJIHAKO, MOKHO KOMIIEHCUPOBATh 00JI€€ YACTHIM HX YCTPOHCTBOM.

Xopolne OT3bIBBl UMEET U TAKOM MPOTUBOIPO3UOHHBIM HNPUEM, KAK BEPTHU-
KaJIbHOE MYJIbUYMPOBAHUE, YTO MPEICTABIACT COOOM IIENH, 3arOJHECHHBIC MYJIb-
4Oii: COJIOMOM, cTepHel U T.1. [1o uccnenoBaHusIM CTaHLIMM 3alIATHI TTIOYB OT 3PO-
3un B [lanoyse (muratr Bupxkunus, CILIA) [47] mieneBanue ¢ MyJIbYMAPOBAHUEM IO
CPaBHECHMIO ¢ OOBIYHON TEXHOJIOTHEH YMEHBIIACT KUIKUN cTOK co 115 MM 1o 11
MM, a TBEpABIN — ¢ 1,1 T/ra no 0,04 1/ra. MU3BectHa 1 TexHomorHst CTaBpOIOIbCKO-
ro HUUCX ¢ 3anosiHeHureM 1iesieidl NpecCOBAHHONW COJIOMOM, YTO MOBBIIIAET MH-
¢unpTpanuio Biaaru 10 40-45 mm/4 ipotuB 10 MM/9 Ipu OOBIYHOM HIEICBAaHUH.

B benmopyccun mist 3aiepKaHnsi Ha CKJIOHAX OCaJKOB IIPU MEXKIYPSAHBIX
obpaboTtkax kaprodens k kyapruBatropy KPH-4,2I" naBemmBancs 60po3aonpepbi-
Barens [1I1b-0,6A ans ycrpoiictBa nyHoK. [Ipm Takodt 0O6paboTKe CMBIB MOYBBI
caumzmics B 30 pa3z u He npesimai 0,3 1/ra [48]. DToT ke npuém B MOCKOBCKOM
obnactu obecrieunn 3 dekt B 13 pyd/ra [49].

Bonpiioit 06bEM UCCIe0BAHNUM MO BIMSHUIO IIEJICBAHUS Ha mpoiiecc dop-
MUpOBaHMs cToka rposesieH B [Topomxkbe. Tak, B Boarorpaackoii odnactu [50] Ha
ero (hoHe OTMEUEHO 3HAYUTEIBLHOE CHUXKEHUE cToKa mpu noyuee JI/JA-100 MA u
MOJIHOE €T0 MpekpaileHue npu oporueHun M «®perar». B CapaTtoBckoit o6ac-
TH B TaKUX K€ YCJIOBUSAX HOpMa 0E€CCTOKOBOIO IojuBa yBenuuuwiack a0 700-750
M’/Ta ¢ TOBBIMICHAEM YPOXKAHHOCTH JIOLEpHBI Ha 33-35 wra [7]. TloquépkuBact-
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cs1, uro cepuitnblil menepe3 [IIH-2-140 oOpa3yer npuilieneBble BaJUKU BBICOTOM
0,15-0,17 M, co3gaBasi TeEM caMbIM BOJIOYJIepKUBarOIUil MUKpopeibed. OHako
€CJIM UICJICBAHUE BBIIOJHSIIOT HOXAaMU OT OOJIOTHBIX IUIYTOB, YKPEIUIEHHBIX Ha
pame riyookoperxiurens KIII'-250, To kauecTBO BBIMIOJHEHHS OTEpAIly BHIIIIE,
yeM 1pu Hapeske opyaueM II1-2-4. B 3aBoinkbe 0ocobeHHOCTH OECCTOKOBOTO TO-
JIMBA U3yYalld MPpUMEHUTEIbHO K JIM «®perar». PekoMeH10BaHO OJUH pa3 B roj
Ha c1a00BOAOIPOHUIIAEMBIX TIOUYBAX MPOBOJUTH IIEJIEBAHHE MHOTOJIETHUX TPaB U
O3UMBIX KyJbTyp Ha rinyouny 0,40-0,45 m.

N3BecTeH U KOMOMHUPOBAHHBIM CrOCO0 MPOTHBOAPO3UOHHON 00pabOTKU
[52], Bxmrouaromuii O60po3aoBaHME, KYJIbTHBAIMIO W HAPE3Ky IeNied Tomepek
CKJIOHA, OTJIMYAIOIIWKCS TEM, YTO CTCHKHM IIEJEH YIUIOTHSIOT, a CaMu IIEIu B
BepXHeW yacT pacmupsoT. [Ipeqnaratorcs u menu ¢ pudaéHpiMu cTeHKamMu [S3]
Y COBMEUICHME LIENEH € JIyHKaMu MexXy wmensiMu. [Tomrumo 3Toro ycrpauBarTt u
IIMPOKHUE IIEJIH C 3aCBhIMKON phIXJION mouBoi [54]. Iy yBeITUUYEHUS CPOKOB CITYK-
OBl IIEIEBBIX AJEMEHTOB HaJl IIEJIbIO CO3Jal0T MEPEKPhITHE U3 00pabaThiBaeMOM
IOYBHI ¢ 00pa3oBaHUEM B HEHl yriyOsieHHH, B KOTOPBIE BBOJSAT OCTPYKTYpHBaIO-
it coctaB. Ha 3umy mienyu MO>XHO 3aKpbIBaTh IJIEHKON U yCTPaWBaTh UX B KOM-
OWHAIUM C KPOTOBUHAMHU, MTPUUYEM, TTOCITICTHHE HApE3aloT BhIIIE JTHA 11esu Ha 6-10
cMm. llpennoxena 1 koMOMHALKA 1€ C BAJIMKOM M 3aII0JIHEHUEM €€ IIOJIOCTH Ha-
MIOJIHUTEJICM.

KoMIiekcHble MCCIIeIOBaHMs TPOTUBOIPO3UOHHBIX IMPUEMOB OBLIM IPOBE-
nenbl B Cpenneit Azum [55], B T. 4. Ha moceBax MPONALIHBIX KYJIbTYp MPOBOAM-
J0Ch TIIyOOKOoe phixjeHue (Ha 25-28 cMm), KpoToBaHHe U IeneBanue 4depe3 90 u
180 cm. OT™Meuaercs, 4TO HAWJIy4IlUE PE3yJIbTaThl, MOJIYYEHHbIE IpU 00padoTKax
gepe3 90 cM Kak Ha KpPOTOBAaHWH, TaK U MICJIICBaHUH. 31€Ch HEOOXOAMMO OTME-
TUTh, YTO UJEHTUYHOCTh 3TUX JIBYX BApUAHTOB BIIOJHE MOHATHA, HOO KPOTOBUHA
ATO Ta K€ IIEJIb CO CBOOOJHOM MOJOCTHhIO B HUXKHEW YacTH, TPYAHO OOBICHUTH
HU3KYI0 3(Q(GEKTUBHOCTh TITyOOKOTO PBIXJICHHUSA, KOTOPhIE MMEIOT, KaK IPaBHIIO,
XOpOIIIME OT3bIBBI, MPUYEM B pa3HbIX peruoHax. Bunumo mpuHsTas B uccieaoBa-
HUAX TIIyOMHA PHIXJIEHHs (Ha YpOBHE INIyOOKOW BCHAIIKK) HE IMO3BOJSET B YCJIO-
BUSIX OPOLICHUS pEAIn30BaThCS BCEM MTPEUMYILECTBAM 3TOT0O CIOCO0a.

M3BecTHO, 4yTO HanboJiee OIATONPUSITHBIE YCIOBUS JIJIsl pa3BUTHUSL PACTEHUI
co3aatoTest Ipu 00bEMHO# Macce 1,0-1,3 r/cM’ Ha CPEHUX M TSHKENBIX CYTIHHKAX
u 10 1,4 r/em’ Ha cynecsix. IIpi MHOTOKpAaTHEIX 06pab0TKaX B MOYBE YacTO 0Opa-
3yeTcs YIIOTHEHHbIN cioil — 1o 1,63 ?/eM® u Gonee, 3aTPYHSIONIMN WK JIeato-
LM IPAKTUYECKU HEBO3MOXKHBIM IPOHUMKHOBEHHE uepe3 Hero kopHei. B Cesep-
Hoil Kaponuue [56] ycTaHOBIIEHAa BeIMYMHA JAOMOJHUTENBHBIX 3aTPAT HA MMOYBEH-
HOE pPBIXJIEHHE B pasMmepe 15 non/ra u peKOMEHyeTCsl BBIIIOJHUTD €ro, €CIu s
dbepmepa 3TO HE CBSA3aHO € MOKYIKOHM Oosiee MOIIHOTO TpakTopa. Pasnnyaror nBa
BHJIA YIUIOTHEHMH [S7]: CIIOLIHBIE YIIJIOTHEHUS, BOZHUKAIOIIUE B PE3YJITATE BO3-
JICHCTBHUS IUIYyTOM WJIM KOJIECOM TPaKTOPa, U YIUIOTHEHHUSI, BCIECICTBHE IIPOLIECCOB,
MPOUCXOASIIUX B OoJiee rmyOOKUX closiX ouBbl. Ha GorapHbIX MaxOTHBIX 3eMIISIX
MPUCYTCTBYIOT 00a BUJA, a MPUMEHUTEIHHO K OPOIIAEMbIM IUIOMIA/ISIM, KOHEYHO
e, CJIeNyeT AOMOJHUTh UX U YIUIOTHEHHUEM, BbI3BAHHBIM BO3JEHCTBUEM HMCKYCCT-
BEHHOTO JTOXKIA.
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006 oOpa3oBaHWU HA MOJAX YIUIOTHEHUN MOAIMAXOTHOM MOMOIIBEI — CBOCOO-
pPa3HOro BOJIOHETIPOHUIIAEMOTO Oapbepa, MPENSTCTBYIOUIEr0 BEPTHKAIBHOM
(GunpTpalu BiIAard, CBUIACTEIbCTBYIOT TAKXKE APYTUE JUTEPATYPHbIE HUCTOYHUKHU
[58] 1 peKOMEHIYIOT B 3TOM cliydae YM3eJIbHYI0 00paboTKy, KOTopas pa3yrIoTHs-
€T MOJIONIBY, CIIOCOOCTBYET JIyUIIIEMY HAKOIUICHUIO W COXpaHEeHUIO Biaaru. CMbIB
MIOYBHI MPU ITOM OKa3bIBaeTcs B 4,5 paza MEHbIIIE, YEM IIPU OTBAIIBHOW BCHAIIKE U
B 3 pa3a MEHbIIIE, YeM MPH TIOCKOpE3HO 00paboTKe.

Brlmie yxe yrmoMuUHAIUCh MEPOTPUSITHS, TO3BOJISIIOIIUE COOUPATh TOJHB-
HYI0O BOJAY Ha MOBEPXHOCTH, TEM CaMbIM, MPEAOTBpaIlias Pa3BUTHE IPO3UOHHBIX
MPOLECCOB. DTO, MPEXKJIE BCETO, MPEPHIBUCTOE OOPO30BAaHUE U JIyHKOBaHue [73],
npUYEM yKa3bIBACTCS, YTO JIYHKH 3aepKUBAIOT 10 340 M/ra, a nenath MX mele-
co00pa3HO OJHOBPEMEHHO CO BCHAIIKOM mpucrocobnaenuem Kk miyry YI1JI-1-140,
a MepeMbluKH B OOpO3/1aX yCTpauBaTh OJJHOBPEMEHHO C MX Hape3koul. M3BecTHbI
TaKXKe JIMH3000pa3Hbie YIIIyOIeHUsT KOMOMHAIMA JIO)KOUH ¢ BaJIMKaMU U KaHaja-
MU, 3alOJHEHHBIMH OpPraHMYECKUMHU HAIMOJIHUTEISIMU, OOpO3J0BaHHE MOIEPEK
CKJIOHOB, TPU 3TOM B OOPO3/bl TOXKE BHOCHUTCSI HAMOJHUTEb, & MOBEPXHOCTHBIN
CJION cpe3aHus BMECTE CO CTepHEH, GopMHUpYyeTCs B JICHTY U YKIAIbIBacTCs B 00-
PO3/y C BO3BBILICHUEM HaJl TOBEPXHOCTHIO MOYBHI.

Pa6otsl, nposenénnsie BHUNUI'MM u npyruMu HHCTUTYTaMH € PhIXJIATENS-
Mu cepur PI' (M3 mociieqHux Mojesed 3aciyKMBacT BHUMaHUS CBOCH YHHBEP-
canmpHOCTHIO arperat I1[PK-0,6]), BeissBiim 3¢ pexkTuBHOCT, MPUYEM, B Psiie CITy-
4yaeB OYEHb BBICOKYIO, INIyOOKOro phixyieHus (Ha 60 u 60jee caHTUMETPOB) KallTa-
HOBBIX, YEPHO3EMHBIX U Cepo3EMHBIX mouB. [Ipu sTOM obecrednBaeTcs yBeauye-
aue ¢unpTpanmu B 7-10 pas. Ero pekomenmyercs HpI/IMeHSITL IpU IUIOTHOCTU B
cioe 0-60 cm Goree 1,45 r/cM’ st MANOTYMYCHBIX H 1,3 T/CM® IUI51 BBICOKOIYMYC-
HBIX TI0YB ¢ Ko durnentom ¢mibrpanuu 0,1 m/cyt u menee. Otmeuaercs [167,
104, 184], uro nmouBoyrinydsenue 10 38-40 cm u rinybokoe poixienue 10 55-60 cm
00ecreynBaOT MOMUMO IPOTUBOIPO3UOHHOTO AP (PeKTa MOoITyYeHUE TOIOJIHU-
TEeJILHOU MPOAyKIUKU B 00bEMax 1,4-5,2 IEeHTHEPOB KOPMOBBIX €AMHUIL C TeKTapa
Ha (OHE YIYUIIEHUS! CTPYKTYPbl U HOPMAIM3ALMK BO3YIIIHOIO U BOJHOIO PEXKU-
MOB TIOYBBI.

B HayuHOU JnmMTepaType OonucaH U €nié OJuH arponpuéM [59] — momocoBoe
riyookoe peixjeHue. CyTh crioco0a, Kak MpOTHBOIPO3UOHHOTO MEPOINPHUATUS, B
cbope cToka ¢ HeOOJIBITUX BOAOCOOPOB M €ro aKKyMYJIMPOBAHUM, HO HE JTYHKaMH,
J0KOMHAMU WM OOpO3/1aMU, a B3PBIXJICHHBIMU MOJIOCAMU MOYBOTPYHTA. DTy TEX-
HOJIOTHIO MOXKHO paccMaTpuBaTh Kak CaMOCTOSITEIIBHBINA BUJI 0OpabOTKM WM B Ka-
YEeCTBE YACTHOTO Ciy4as TEXHOJOTHYEeCKOTO TIpolecca TIyOOKOTO PpHIXJICHHUS.
OnpITEl MMOKa3aJd, YTO YPOKAWHOCTH O3MMOM NIIEHHIBI HAa (POHE IMOJIOCOBOTO
PBIXJICHUS TTOBBIIIACTCS B CPABHECHUHU ¢ 00BIYHOM Bemaimkoi Ha 13 %, a KyKypys3bl
(3.M.) Ha 13-15 %. [lpnuém, monocel mmpuHoi 2,8 M uepe3 10-15 M, Hape3aHHbIE
BECHOM Ha cKkJOHaXx 8-12°, cHu3wm cMbiB noussl ¢ 103,5-142,5 t/ra no 23,2-42,7
T/ra.

ITonocoBoe puixiieHre u3ydanoch U B Mosgasuu [60], rae ckionsl 6-8° 06-
pabatsiBanuch opyausimu BYM-60 u [TYH-1,7. Illupuna nonoc cocrasisina 1,4-
3,5 M, paccrosinue Mexay Humu 10 m. Tlocre BeinageHust eCTECTBEHHBIX OCAIKOB B
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KonudecTBe 46 MM Ha KOHTpoJie cojepxkanue Biaru B cioe 0-100 cm yBennuminoch
Ha 21 MM, T.€. MOJIOBMHY BbINABILIEH BJIard COCTaBUJI CTOK, a Ha MoJjiocax Ha 44 MM,
a CTOKOBBIC SIBJICHUSI OTCYTCTBOBAJIM. YUET ypoxas Ha MPOTSIKEHUU JCCATKA JIET
MoKa3ajl cTa0uIbHbIE TpHOaBku Ha 4-16 %.

CyliecTByIOT U JIpyru€ MpPOTHBOAPO3HOHHBIE MPUEMBI 00PAOOTKH IMOYBHI,
OJIHU U3 HUX OOIIEU3BECTHBI, HAIIPUMEP, CIEIUATbHbIC BU bl BCIIAUIKUA WA MYJIb-
YUPOBAHME, JIPYTUE — JOXKOUHBI, TPEOHU U T.N. HA MEJIMOPUPOBAHHBIX TMOJSAX HeE-
NPUMEHHUMBI, TaK KaK 3aTPyIHSAIOT BOAOPACIPEACICHUE U MEPEMEIICHHE J0XKe-
BaJIbHBIX MAIlMH. 3aJep)KaTh BHUMAaHHUE CJIEIYET Ha JIKCIUTyaTallHOHHOMW IUTaHH-
POBKE, KOTOpasi OOBIYHO CIIOCO0 OOPHOBI C 3po3uel HE pacCMaTPUBAET. XOTS J1aB-
HO U3BECTHO, YTO TOJISA, MIOJIMBAEMBIE JOKIEBAHUEM, UMEIOT BHIPAKEHHBIA MUKPO-
penbed, BcrmeacTBue uyero HaOmonmaercs cymectBeHHas A0 50-150% mnectporta
YPOXAWHOCTH W HYXIAIOTCS B IKCIUTyaTaIlMOHHOW TIJIAHUPOBKE HE MEHEE 4YeM
IUIOLIAAN TTOBEPXHOCTHOTO OPOIIEHUS. A C JPYyroil CTOPOHBI, HECOMHEHHO, YTO
HaJM4YKMe XAaO0TUYHO PACTOJIOKEHHBIX HEPOBHOCTEW CIOCOOCTBYET HE CTOJIBKO 3a-
JIEp’)KaHUI0 CTOKA, CKOJBKO €ro TpaHc(opMmaluy B JIOKAJIbHbIE TTOYBOPA3MbIBAIO-
1€ TCUCHUS.

HauGosee mmpoko u JeTanbHO MPOIECCHl UPPUTAITUOHHON 3PO3UHU U CIIOCO-
Ob1 60pbOBI ¢ Hel ObuTK u3ydeHsl FO.I1. TlonskoBeiM BHauane B OxHUUT uMe, a
3ateM B HUMU (HI'MA). B cooTBeTcTBHU € ero pekoMmeHaauusmu (MuBX, 1977,
Ne 1) mpotnBO3p0O3MOHHAs cHCTEMA MEPONPUATUN JOJKHA CTPOUTHCS C y4ETOM
KOHKPETHOIO CrI0c00a OpoIIeHusI U ObITh KOMILIEKCHOM MPEKJIEe BCET0 B TOM, YTO
OHH JIOJDKHBI OBITh CIUTAHMPOBAHBI JIJISI PA3JIMYHBIX CTAIUN COCTOSHUA OOBEKTa:
MIPOCKTUPOBAHKE, IKCILTyaTaIUsI, PEKOHCTPYKIIHS ¥ OTIIMYATHCS MHOTOOOpa3HueM.

O060011as MaTepraibl JAHHOTO pasjiesia MOXKHO J1aTh KiacCU(PUKAIUIO MPo-
THUBOAPO3UOHHBIX MEPOTIPUATHI B cremyromeit popme (cMm. Tabi.2).

Tabnuua 2 — OcHOBHas KiIacCU(PUKALMS POTUBOIPO3ZUOHHBIX MEPOTIPUSITHIA

[TpuHnn geicTBus Bu o6paboTku

1. JlukBupmamusa NEpEeTeKaHUN 10
aJIeMEHTaM MHUKpopenbeda

1. DxcnyaranluoHHasE TIJIAHUPOB-
Ka

2. BrlpaBHHBaHUE
2. lloBeiieHne BrnuThIBatowei | 1. YuszeneBanue
CIIOCOOHOCTH MOYBOTPYHTOB 2. I'myGokoe ppixiieHne
3. IlepexBar u akkymyiaupoBanue | 1. JlyHkoBaHue
CTOKa ¢ HeOospmmuX Bomocoopos |2. IlpeppiBucTOoe 06OpO37A0BaHKE U

IMOBCPXHOCTHBIMH 3JICMCHTAMMA

Jpyrue

4. To ke, HO TOYBOYTITYOJIEHHBIMU
AJIEMEHTaMU

[[leneBanue

ITosocoBoe riry00oKOE phIXJICHHE

5. TloBblllIeHUE 3PO3HMOHHON CTOM-
KOCTH TIOYB

1.

2. KporoBaHnue
3

1

. MynpunpoBaHue
2. 3akperuieHue nNoJMMepamMu U Jp.
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Bce BoimenpuBeaEHHBIE arponpruéMbl UIMEIOT CBOH TOJIOKUTEIBHBIE CTOPO-
Hbl U HEJOCTATKU M, KOHEYHO €, HE MOTYT HCIIOJIb30BAThCS MEXAHUYECKH WIIN
UCXOJId M3 TE€X WM HMHBIX CyOBEKTUBHBIX (PAKTOpoB. VX NpUMEHEHWIO JTOJKEH
MIPEIIECTBOBATh TIIATEIBLHBIA BHIOOP, C TEM, YTOOBI H30€XaTh OECIOJIE3HBIX J0-
MOJIHUTEJIbHBIX 3aTpaT Ha 00pabOTKY IMOYBBI U MOMYUYUTH XKeJaeMblit 3P deKT npu
MUHHUMAJIbHBIX U3/ICPKKaX.

3.0co0eHHOCTH NOJIUBA J0KIeBAHUEM

Boaabie opocuTeNbHbIE METHOPALMHA TIPUMEHSIFOT TSl OOSCIICUeHUsT pacTe-
HUM JOCTYITHON MM BJIaroi, /Uig Yero BOoAy HEOOXOJMMO MEPEBECTH B COCTOSHUE
MMOYBEHHOW BJIard, T.C. PACTIPEACIUTh TEM HJINW UHBIM CIIOCOOOM IO TUIOIIAAN U
riyOune. Pemmast a1y 3amady cnocoboMm A0XkAE€BaHUS, €€ HYKHO OINpeAeIeHHBIM
o0pa3oM K 00BEKTY MOJBECTH U Pa3ApOOUTh Ha OTAEIbHBIC KAIUTH B OINPEICICH-
HOM KOJIMYECTBE. DTO 00ECIeUnBaeTCa TaKUMH TTapaMeTpaMH J0KIEBaIbHOM TeX-
HUKM KAaK HaIrop M pacxol, IpUYeM, MOCICIHUNA BKYIIE CO CKOPOCTBIO MepeMelie-
HUSI MAallMHBI WM BPEMEHEM JIOKIEBAHUS NAET BO3MOXKHOCTH pealiv3alliu pas-
JUYHBIX TOJIUBHBIX HOPM. Y3K€ K KOHIY BOCBMHJIECITHIX T'0OJIOB CIOKHIOCH TOJIO-
KEHHE (M 3aKOHCEPBUPOBAIOCH!) KOrJja ONTUMAJIbHBIE TTOJIMBHBIE PEXKUMBI pa3pa-
0aThIBAINCh U PEKOMEHIOBAINCH K MPUMEHCHUIO 0€3 yuyeTa TEXHOJOTHYECKHUX
BO3MOKHOCTEHN JOKJIEBAJbHBIX MAIlMH, a TOCIEIHUE, B CBOIO OYEPEb, CO3/1aBa-
auch Oe3 ydera obecrieueHHs] KauecTBEHHOro mnosimBa. HeoOxomumocTts ompee-
JSIONIEH B OTHOIICHUM XapakTepucTuk JIM posiu peKUMOB OpOILIECHUS JOXKIEeBa-
HUEM CTAaHOBHUTCS OYEBUJIHOM, XOTSI OHU Celyac MPeJCTaBISIIOT coO0i He Ooiee
4eM TpaHc(phOopMUPOBAHHBIC PEKUMBI OPOIIECHUS IOBEPXHOCTHBIM CIIOCOOOM.

CoriacHO CyIIecCTBYIOIICH TPakTHUKE s pa3pabOTKH W paliOHHUPOBAHUS
MIPOTUBOIPO3UOHHBIX MEPOIPUATUNA TPOBOIUTCS KapTOrpa@upOBaHUE OPOIIAEMbIX
3eMENb N0 BO3MOYKHOCTH MOSBJIECHUS PO3UOHHBIX mpoueccoB. [Io pa3HeiM mpu-
3HaKaM, B YaCTHOCTHU, U TI0 BEJTUYNHE BO3MOYKHOTO CMBIBA BBIJICTISIIOTCS KaTETOPUU
IJIOLIAJIEN ¢ pa3HOW IPO3UOHHOM OMacHOCThI0. OHAKO NPUMEHUTENBHO K J0XKIe-
BAHMIO YAaCTO HE YUUTHIBACTCS TAKOW BayKHBIN (PaKToOp, KaK TEXHOJOTUS IOJIKBA,
0e3 yuera KOTOpO# MpOoeKTUPOBaHHE CITOCOO0B OOPHOBI C 3pO3UEH MOXKET CTaTh U
oeccmbicieHnbIM. [log TexHonorueil mnojauBa NOHUMAKOTCSA, B OOUIEM-TO, pa3HbIe
BEIIM: OJTHUMH — TIOJIMBHOMN PEXUM; APYTHUMH — CIIOCOOBI €r0 peaanu3aiyu, TPETh-
UMH — OJIHO U JIPYTrO€ BMECTE, BKIIIOYAsi TEXHUUYECKUE CPENICTBA, arPOTEXHUUECKUE
MeporpusaTus u T.01. LlenecooOpazno, Ha Hall B3I, MO TEXHOJOTUEH IMOJIMBa
MMOHUMATh CIIOCOO BBIIAYN TEX WJIM UHBIX BXOSIINX B PEKUM HOPM, YTO OKAKETCS
MIOJIE3HBIM MPU Pa3pabOTKE HOBBIX TEXHOJIOTUHN JI0XKIEBAHUS.

B nocnegnee BpeMsi B CBSI3U € y>KECTOUEHHEM TPEOOBaHUN K OXpaHE OKpPY-
KaroIIeH TIPUPOTHON CPE/Ibl MOSIBUJICS TEPMUH — 3KOJIOTHU3AIUS METHOPATUBHBIX
cucteM [61], moa KOTOpOl MOHUMAETCS CO3[AaHUE U MOJJIEPKaHUe HEOOXOAMMBIX
MPUPOJHO-MEIMOPATUBHBIX MPOLIECCOB HA OOBEKTE, 00ECIeUnBAaIOUIUX OHOJIOTH-
YECKUI KPYyroBOPOT BOJBI U MUHEPAIBHBIX BEIIECTB C IEIbI0 YBEJIMUYCHHUS TPO-
JIYKTUBHOCTU MEJIIMOPUPOBAHHBIX 3€MEIlb IpHU 00eCleUEeHUN YCTOMYMBOCTH arpo-
nanamadToB. [IpuMeHUTENBHO K MPEAMETY UCCIEIOBAHUMA IKOJIOTHU3aLUs PACTIPO-
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CTPaHSIETCS U Ha TEXHUKY M TEXHOJIOTHIO MOJIMBA, BKIIOYAsl BOJOOOOPOT U KA4eCT-
BO BOJIbI, COOTBETCTBHE MHTEHCUBHOCTU BOJIOIOJIAYM BOJOTOTPEOICHUIO, TTOAATY
BOJIbl B OMOJIOTMYECKU Ba)kKHbIC (pa3bl pa3BUTHUSI PACTEHUM, PABHOMEPHOE €€ pac-
TpeieiCHre 1Mo IITyOuHEe KOPHEOOUTAEMOTO CJIOs, UCKITIOUCHHE 3PO3UH, BTOPUIHO-
T'0 3aCOJICHUSI U CHUKEHUE TIJI0J0PO/IUS TIOYB.

Pacnpezenenue UCKyCCTBEHHOTO AOXKIS IO IUIONIAAM MPOEKUMU 00Jiaka Ha
MOBEPXHOCTH TOJISI UMEET BECbMa CIOXHBIM XapakTep. CKa3bIBalOTCA U HEPABHO-
MEPHOCTh COJICPKaHUS KUIKON (Pa3bl B pa3HBIX 4acTAX oOJlaka B Mpejeax 3axBa-
Ta MAIlIMHBI U N0 JUIMHE CTPYW MOXKAEBAJbHBIX alllapaToB, UX BpalleHUE U Tepe-
KpbITHE, KOJIEOaHHS pacXojia U Halopa U UX U3MEHEHHUE IO JJIMHE BOJOIPOBOIS-
HIEero Iosica, BIUsSHUE MeTeodaKkTopoB, npuHimn nepemeiienus M u t.mm. Ilpea-
naraetrcs [62] ayst ycTaHOBJIEHUS HOPMBI MOJMBA YYUTHIBATh JUHAMHYECKOE BO3-
JIEHCTBHE KameNb IO Ha MOYBY, (PaKTUYECKYI0 HHTEHCUBHOCTD JTOXK/ISI B JTFOOOM
MECTE OpOIIaeMOH IUIOIIAA1, TEXHOJIOTHYECKIE 0COOCHHOCTH paboThl MamuH. Ta-
KOM TOIX0/T TI03BOJISICT BHISIBUTh HAan0o0Jiee OMAcHbIC B OTHOIIICGHUH 3PO3UU ydacT-
ku. Hanpumep, mius JIIM «Ky6Ganb-JIK» MHTEHCHUBHOCTH J0XK/s8 B Hauajae TpyOo-
npoBozaa coctaniser 0,4 Mm/MuH, a Oke K KOHIY — 1,25 MM/MuH, re u OyayT
caMbl€ HU3KHE JIOCTOKOBBIC ITOJUBHBIC HOPMBI.

CyuecTByolme KOHCTPYKIIUU JIOXK/ICBAIBHBIX MAaIllMH HE TO3BOJISIOT W3-
MCHSATh XaPaKTCPUCTUKHU OIS B 3aBUCHUMOCTH OT BIIUTHIBAIOIIEH CIIOCOOHOCTH
ITOYBOIPYHTOB 0€3 U3MEHEHMs] KOHCTPYKLMU JI0KJIeBOro nosca. B mpouecce pado-
ThI PEryJIUPOBATh MOKHO TOJILKO BEITMYMHY MOJUBHBIX HOPM. C TeM, 4TOOBI YUTH
OT CIIMIIKOM MaJjbIX IOJMBHBIX HOPM Ha IIPOXOJ MM 000POT, IO aHAJIOTHH C JO-
MYCTUMbIM CMBIBOM TOYBBI JOIYCKAETCS U HEKOTOPAsl BEJIMUMHA CTOKA B 00bemMax
ot 10 1o 25% ot oObema nogaBaeMon BOJbl UK 10 25% OT AOCTOKOBON HOPMBI.
Takue moaxo/bl, HECMOTPSI Ha TEOPETUUYECKYIO UX MPHUBIECKATEIbHOCTb, Ha IpaK-
TUYECKYIO JICSITEIbHOCTh OKa3bIBAIOT HE3HAYUTEIBHOE BIMSHUE, BHOCS JIMIIb ITY-
TAHUIY B TEPMHUHOJIOTHIO U, BBI3BIBAsA JUCKYCCHM O BEJIIMUHUHE OMYyCKa, HOO €Ciu
JIOCTOKOBBIE HOPMBI MaJibl, TO 10-20 mpoIieHTOB UX YBEIWYCHUSI HUKAK HA TEXHO-
JIOTHIO TIOJIMBA B MOJOXHUTEJIBHYIO CTOPOHY HE OTPa3sITCA, a €CIU CPEIHUE WU
BBICOKHE, TO MOKHO OOOHUTHCH U 0e3 100aBOK.

Hanbonee pacrnpocTpaHEeHHBIM TEXHHUUYECKUM CPEACTBOM, IIOJIUBAIOIUM
CIIOCOOOM JI0K/IEBAHUS ceiuac SIBJIIOTCS KPYTOBbIE 0K I€BaIbHbIE MAIIMHbI, TaK
B CIIIA oHU MOJMBAIOT OKOJIO MOJIOBUHBI OPOIIAEMbIX IJIOIIA/IeH, TpUMEpHO B 4,5
paza Oonblie 4eM (PpOHTaJIbHbIE. Y HAC OHU NPEACTABICHBI ABYMs TUIAMU —
«®peratbl», MOCTaBKU KOTOPBIX Hauauch B 1971 roay u 3a nBaanarh JIET UX BbI-
nymeno 6omnee 35 Teic. mTyk, U «Kybanm JIK». Ha 6a30B0it Mogudukamm 10x-
JleBaJIbHON MamuHbl «®Dperar» MojydeHa CpeliHsisi UHTEHCUBHOCTh noxas (,23-
0,47 MmM/MUH TIpu KoOJICOAHUSAX HA OTAENbHBIX ydacTkax ot 0,18 mm/mun g0 0,60
MMm/MuH. CpeHue AUAMETPhI Kareidb KOHIIEBBIX YYacTKOB CTpyW 8-16 Temexek
HaxoawIuch B nipedenax 1,5-5,1 mm. [1o nanaeiM ucnbitanuii FOxxHO-Y kpanHCKoM
MUC K,y ycranosiien B npeaenax 0,74-0,85. Ilo nanaeiv BomxHUMI'uM c¢ yna-
JICHUEM OT IIEHTpa Kpyra ¢ IMSITOM 10 JBEHAAaTON TEJIeKKH WHTEHCUBHOCTD W3-
mensiercsa oT 0,29 no 0,72 mm/MuH, a IO OCH TOXKIEBAIBHOTO anmnapara yBEJIU4H-
BaeTcs 10 1,7 mm/muH. Y «Kyb6anu-JIK» 3 dekTuBHOCTh MoJjiiBa HECKOJIBKO BBI-
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e 0,802-0,805, BpIIIe 1 HHTEHCUBHOCTEL JOXIas — 0,98 MM/MH, 3aTO MEHBIIIE Ua-
MeTp Karenb — 1-1,2 MM (IIpy OCHAIIEHHU KOPOTKOCTPYHUHBIMU JIOKIEBATIbHBIMU
HacagkKaMu).

CenbCcKOX034iCTBEHHBIE PACTEHUSI CTPAJAIOT U OT HEIOCTATOYHOTO KOJINYe-
CTBA BBINAJAIOIINX OCAJAKOB, U OT TOT0, YTO 3HAUYMTENbHAS WX YaCTh TPATUTCS HA
HEIMPOU3BOAUTENIBHOE HCIApEHue, Mo3ITOMY, obecreunBasg OECCTOKOBBIN IIOJIUB,
MOYHO CUHTaTh, YTO T€M caMbIM OoJiee 3P(HEKTUBHO HCIIOIB3YIOTCS BOJHBIC pe-
cypchl. TpeGyemas mosiMBHAs HOpMa MOKET OBITh BbIJIaHA 32 HECKOJIBKO MPOXOI0B
(000pOTOB) MamIMHBI. DTO TO3BOJSET KOHOMHUTH OPOCHUTEIBHYIO BOMY, HEIAcT
OpOIIIEHHNE DSKOJOTUYECKH OE€30TacHBIM W TIOJIJIEPKUBAET ONTHMAJILHYIO BIIAXK-
HOCTb [TOYBHI.

[Ipu monuBe MOYB, UMEIOMIMX HU3KUH KO3(hdUUIMEHT PuiabTpauuu, ¢ HC-
MOJIb30BAaHUEM JOK/IEBAIBHBIX MAIIWH KPYrOBOrO JEUCTBUSI BO3HHMKAIOT MpoOIIe-
MbI, aHaJIM3 KOTOPBIX ObUI MpOBelcH B yHUBepcutere mrara Oknaxoma [63]. Ilpu
MEJIJIEHHOM TOTJIONIEHUH BOJBI MTOYBOM Ha MOBEPXHOCTHU 0Opa3yercs cioil OYeHb
BJIQYKHOTO T'PYHTA, YTO MOXET MPUBECTH K OYKCOBAHUIO KOJeC MalluHbl. YTOOBI
n30eXKaTh 3TOro, HEOOXOIUMO YBEIMYUTH CKOPOCTh JBUKCHHSI, UCIIOIB3YsI CIICIHU-
aNbHO MOATOTOBJIEHHBIE KOJien. OAHAKO CUUTAIOT, MPU 3TOM YMEHBIIAETCS KOJIU-
YECTBO HAKOTUIEHHOUN B IOYBE BOJIbI U OJJTHOBPEMEHHO YBEJIMUHUBAETCS UCTIAPEHUE.

31ech ke B PEKOMEHIAlMAX [0 MOJIMBY CJIa00BOJAOIPOHUIIAEMBIX [TOYB KPY-
ropeiMu /IM yTBepKaaeTcsi, 4To 3a00JIayMBaHUE KOJEH MPOUCXOJUT HE 3a CUET
MOMNaJaHusl B HUX JOXKJIECBOW WJIM TEXHOJIOTMYECKOW BOJBI, a B PE3YyJbTaTe HaJM-
Yusl MOBEPXHOCTHOTO CTOKA. B CBSA3M ¢ 3THM MpejiaraeTcsi yCTpOMCTBO 3aceBae-
MBbIX TPSJIOK, MAYIIMX HapajuiebHO KOJesiM, JIM0O YCTPONUCTBO B KOJIESX MEPEMbI-
yek. O4eHb MOJE3HBIM CUUTACTCA MPUMEHEHHE BJIAro3apsiKOBBIX IOJUBOB, IO-
3BOJIAIOIIMX HAKOMMTH BJIAry 3apaHee W CHUZUTH MOTPEOHOE KOJIMYECTBO BOJIBI,
MOCTYMAIOIIEH B MOYBY MPU OJJHOM 000pOTE JA0XKIAEBAJIbLHON MallMHbI B BEreTaly-
OHHBIW MEPUOA WU, IPYTUMHU CIOBAMHU, YBEIUYHUTH CKOPOCTh €€ NBIOKeHMS. Jliis
TIOBBIIIIEHUS] CKOPOCTH BITUTHIBAHUSI HA TIMHUCTBHIX MOYBaX PEKOMEHAYETCS JOBO-
JIATh TIOBEPXHOCTHBINA CIIOM IO COCTOSIHUS PACTPECKUBAHMS, YEM IPEAIIOIATaeTCs
MOBBICUTH CKOPOCTh BNUTHIBaHUS. W creoM yKa3bIBaeTCs — €CJIM IPH MOJIUBE I10-
mea J0XKIb, TO HE CJIEAYeT CIEIIUTh C OTKIIOUEHHUEM JIOXKECBAIBHOW MAaITUHBI.
DTO cHaeayeT JIMIIb B TOM CIy4ae, €CJIM U3MEPEHUS NTOKAKYT, YTO OCAJIKHU I10 CBOEH
BEITMIUHE OTHOCATCA K 9(PPEKTUBHBIM.

CornacHo CyIIECTBYIOIIUM BO33PEHUSIM MPUMEHUTEIBHO K PEXKUMaM Opo-
IICHUS PacXojl J0XKACBAILHOM MAIIMHBI 3aBUCUT OT 0OCITYKMBAaeMOH TIJIONIAIU U B
cpenneM Ha 1 ra HeoOxoauMo moaasath 1 ni/c [64]. A mis pacyeTa pacxona Kax-
JIOTO JIOK/IEBAJILHOIO amrapara Npeajiaralorcsi CrelualibHble 3aBUCUMOCTH [65],
COCTABJICHHBIC C Y4ETOM TPEOOBaHUN K HKOJOTHYECCKON O€30MacHOCTH MOJUBA.
OtMeuaercs, 4TO Takasi pacCTaHOBKAa W PEryJUpOBKa araparoB npusena Ha M
«®perar» ¢ pacxogoMm 20 J/c K YMEHBIIEHHUIO CPEIHEKYONMUECKOro IMaMeTpa Ka-
nenb ¢ 3,8 MM 10 1,5-2,0 MM, a TOCTOKOBBIC TTOJTMBHBIC HOPpMBI yBenumia Ha 200
M /ra.

CymecTBYIOT U TaK Ha3blBAEMBIE METO/IbI ABTOKOPPEKTUPOBKH, C TTOMOILIBIO
KOTOpPbIX ISt GpoHTaIbHBIX JIM MOXHO momoOparh Hacaakh M apMmaTtypy (OT-
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KPBUIKM, IITAaHTH U T.1.) Il 00€CIEeYEeHHs] PABHOMEPHOI'O MO JJIMHE BOAOIPOBO-
JSIIEro TPyOONpoBOAa pacHpeesieHuss BOJbI, a TaKKe IMOJYYEHHUS YJIOBJIETBO-
PSIOILET0 arpOTEXHUYECKUM TPEOOBAHUSAM CJIOS OCAJAKOB MU MHTEHCUBHOCTH JI0XK-
Iisl, COOTBETCTBYIOIIEH BIUTHIBAIOIIEH CIIOCOOHOCTH MOYBHI, U MOAOOpa B paMKax
BO3MOKHOTO KETAEMOM €ro CTPYKTYPHI.

bosnplioe BiMsSHUE HAa KAYECTBO OIS OKa3blBalOT YKJIOHBI OpOLIAEMOIO
ydacTtka. Jlo HemaBHEro BpEMEHU BO3MOXKHOCTH PabOThI Ha OOJIBIIMX YKJIOHAX
CUHTAIaCh OJIHUM M3 JNOCTOMHCTB MammHbl (y «@perata» — 1o 0,05). Takoe Mue-
HUe He Bcerma onpasnano. Hampumep, B CLIA no uHboOpMarum KOHIIA CeMHUIECS-
ThIX T0J10B [66], Hanbosiee pacpocTpaHeHHBIMU ObLTH KpyroBeie JAM mmmnoit 400
M, KOTOpbIE MOTJIM paboTaTh MPU HAJTUYUKM TMOKWX BCTABOK M HA OOJIBIIUX YKIIO-
HaxX, HO HE YCTaHaBJIMBAJIUCHh TaM IO COOOpakeHUsAM dpo3ur. CIOXHBIA penbed
MCKaKAET THIPABINYCCKNAE XapaKTEPUCTUKHN MAITMH M B ATUX CIy4asiXx He0OXOau-
MBI PEryJISITOPbl, B YaCTHOCTH, MeMOpaHHoro tuna. BrnpoueM, it GpOHTATBHBIX
JAM na yknonax 0,005-0,007 oTkIoOHEHHSI pacXoJiI0B KPBUJIbEB HE MpeBbIIIAOT 10
npoiueHToB. Bo3HukaioT mpoOieMbl M TpU NOJMBE MPOCAJTOUYHBIX IUIONIANEH,
BCJIC/ICTBHC BO3HUKHOBEHUS CY((HUO3HBIX OIIOAEI], TPEIMH U YCTYNOB JaKE Ha
MCXOJTHO POBHOM MOBEpXHOCTU. Takue uckaxeHus penbeda BIUsSIOT ¢ OJHOM CTO-
POHBI Ha TapaMeTPbl MAlllvH, a C IPYrOil — Ha Pa3BUTHE SPO3UOHHBIX IPOLIECCOB.

Kak yxe ormeuanoch, pacxon u Hanop M B utore TpanchopMupyrorcs B
JIOKb ONPE/IeIEHHON MHTEHCUBHOCTH U CTPYKTYPbI, KOTOPbIM KOMIUJIEKCHO MOX-
HO XapaKTEepU30BATh SHEPreTHUECKOW XapakTepucTukoi mpoxas — DX/ [67]. s
MPUOJIM3UTENBHON OPUEHTUPOBKHU TPEIaraloTcsi B TYMUJIHOW 30HE MUHHUMAIHHO
JIOITyCTUMBbIE TIoJiMBHBIE HOpMBI 150-300 M’/ra, a MaKCUMaJIbHas 0XJ10,7-1,27; B
cyOapuaHoii 30He, cooTBeTcTBeHHO, 300-400 M/ra u 0,8-1,5; apunnoii — 400-600
m/ra u 0.8-1,5. PaccmarpuBasi Takyro paHXXKUPOBKY, TYMAETCs, C YUETOM YK€ U3-
JIO’KEHHOTO SICHO — ONMPEESAIONUM B 3TUX CIIy4asiX JOJDKHbBI ObITh BCE K€ CBOMCT-
Ba [10YB, a HE 30HAJIbHBIE 0COOCHHOCTH, ITPUYEM, B TAKOM OO0JIBIIIOM MacuTaoe.

CtpyKTypa U MHTEHCUBHOCTD JOXIS SBISIOTCS HauOoJiee CI0XKHBIMU Tapa-
MeTpaMu IpU KOHCTpyupoBaHuM JIM, Kak B OTHOILIEHHWH BBIOOpA, TaK U peayid3a-
iuu. Eciiu roBoputhk 0 JIM «Ky0anb» u «®perar», To yMCHBIICHUE HHTCHCHBHO-
CTH B CPaBHEHUM CO IITATHHIMU 3HAUCHUSIMH BO3MOXXHO B IEPBOM cliydae MpuUMe-
HEeHUEM Je(hJIEKTOPHBIX HACaJOK Ha OTKPBbUIKaX, 00eCHeuyuBarOUuX paccpenioTo-
YeHHE TOXKIA, a BO BTOPOM — ocHamieHueM JIM xomOuHarmen cpeaHecTpyiHbIX
arrnaparoB M CEKTOPHBIX HACAIOK, KOTOPhIE MOTYT BKIIFOYATHCA TOPO3HbL. B 000mX
BapHUaHTaX CIEJACTBHEM, IOMUMO MMOJOXKUTEIbHBIX CTOPOH, SIBJISIETCS YCIOKHEHHE
KOHCTPYKIIMHU U SKCIUTyaTallly MallvH.

Berllie y’xe roBOpuJIoCh O TOM, YTO MOCKOJIbKY BO3MOKHOCTU YIIPABJICHUS
OCHOBHBIMHU TapaMeTpaMH HCKYCCTBEHHOTO JOK/ BECbMa OrPaHUYCHBI, IIPUME-
HSIETCSl TAKOW TEXHOJIOTUUYECKUI TIPUEM, Kak JIpoOHOE BHECEHHE OOJIBIIUX MOJMB-
HBIX HOPM, K IOJIOKHUTEIbHBIM CTOPOHAM KOTOPOTO MOHO IIOMHUMO IPOTHUBO3PO-
3MOHHON 3()(PEKTUBHOCTH OTHECTH U MOBBIIICHUE PABHOMEPHOCTH YBIIAXKHCHUS.
Hnst ppontanbusix [IM «KybGanb» pexkoMeHyeTcs cxema, B COOTBETCTBUM C KOTO-
pO¥ HEPBBIX MPOXO AEIaeTCs YBEIMUYMBAIOLIECHCS OT Hayajla K KOHILY HOPMOM s
co3nganust 0ydepnoro 3amaca Biaru. [lpu orpaboTke Tpex cxem mnoisiuBa [68]: BbI-
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maua HopMEI 500 M/ra 3a 1 mpoxox; 3a 2 MPOXOAa, IPHUEM, B IIEPBOM «CTYIICHb-
Kkoit» 1o 300 u 200 M’/ra, a BO BTOPOM Ha0GOPOT; 32 2 MPOXOJA «CTYIEHBKOH» — B
nepsoM 350, 250 1150 M’/ra — HpH MCIIONB30BAHUM MEPBOIl CXEMbI OT/IEIIbHBIC
y4acTKH 1oJist iepeckixaroT 10 HB 42-45%, a nipu BTOpOii U TpeTheit He OoJiee ueM
10 65-75% HB. Ilpu cryneH4yaToM nojuBe NpuOaBKHU yposkasi 3eJIEHOM MacChl Ky-
Kypy3bl coctaBmid 4,3-4,5 1/ra. Ananornynasi uHGopmalys IpUBOIUTCS U B Y-
TOM HUCTOYHHUKE [69], e 0OTMEUEH NPUPOCT YPOKANHOCTH 3€NEHON MACCHI JIFOLEP-
el ¢ 37,5 no 44,5 t/ra. UaTepecHo, 4TO MpU APOOHOM IOIHMBE TMOBBIMIACTCA U
MPOU3BOIUTEIIBHOCTD 10KIECBAIBHOM MAIIMHBI.

XOpoIIo COOTHOCATCSI ¢ MPOTUBO3PO3UOHHBIMU MOAXOJAMHU U CYHIECTBYIO-
1Y€ BO33PEHUSI OTHOCUTENIHLHO PallMOHAIN3AIMU TOJIUBHBIX PEXKMMOB U COKpallle-
HUS BEIUYHMHBI OpocHUTeNbHBIX HOpM [70]. Ilpensaraercs, B 4aCTHOCTH, BEPXHUE
Ipeelibl BJIaro3anacoB ycraHoBUTh paBHbiMU 0,8 HB B cTenHol 30HE ¢ 4epHO3E-
Mamu; 0,85 HB myis cyxoctenHol 30HbI ¢ KalmTaHOBbIMU rouBamu; 0,9-0,95 HB B
MyCTBIHHOM 30HE ¢ uepHo3émamu; 1,0 HB — tonpko mmsa rymuasbix 30H. COOTBET-
CTBEHHO, POEKTHbIE TIOJIMBHBIE HOPMBI yMEHbIIAOTCs 10 150-400 M™/ra.

[Ipu monuBe €O CTOKOM, KOTJ1a SHEPrETUUECKUE XaPAKTEPUCTUKH TOKIS WU
TEXHOJIOTHSI TIOJIMBA HE COOTBETCTBYIOT BIIUTHIBAIONICH CIIOCOOHOCTH MOYB OecIo-
JIE3HO J00MBATHCS BBICOKMX 3HAYEHUN NapaMeTpoOB, XapaKTepU3YIOMIMX PaBHO-
MEpPHOCTb PACIPEACIICHUS TOXKAs, TaK KaK IPOU3BOJIBHBIE MOBEPXHOCTHBIEC MEpE-
TEKaHUsI o0ecreyar HEeNmporpaMMHUPYEeMOE€ YBIAXHEHHE IMOYBbl HE3aBUCHUMO OT
3HaueHui koddunuenta sdpdexruBHoro monauBa. OHAKO, €CIU OCCCTOKOBBIN
nonus obdecrnedeH, T0 K, BechbMa CyIleCTBEHHO BIMAET Ha dQ(MEKTUBHOCTD JOK-
nesanus. Tak enié crapeiit OCT 702.19-73 Ha ucnbITaHus 10K/1€BaJbHBIX MAIIUH
YCTaHaBJIMBAJI IPUPOCT YPOKAUHOCTH B 3aBUCUMOCTH OT Kig, mpuuém oHa omry-
TUMO cHMKaeTcs npu K,y < 0,7.

[To manubM IIpuBomxckoit u HOxHO-Ykpannckoit MUC cTouMOCTh Tpu-
OaBku yposxkast ipu ucnosibzoBanuu M «KybGaHb», KOTOpast OTINYAETCS BHICOKH-
MU 3HaueHUAMH K4, yCTAaHOBJICHHAs HA OCHOBE HOPMATUBOB OIPECACICHHUS BIIUS-
HUSI pAaBHOMEPHOCTH pachpeiesieHus: JOXKIs Ha ypoKaid, olleHeHa B 28-41 py0O/ra
[71], unu B 3-5% [95]. Tem He meHee, ecTh MHEHUE [72], UTO €CliM TIPUHATH 3a
100% ypoxait npu K,y = 0,7, To nossimenue ero Ha 0,1 macr 1,5% ysenuyenus
ypoxas, 1.e. ipu K,y = 1,0 ypoxainocts yBemuuntcs Bcero Ha 4,5%, 4ro, Kak
CUMTAIOT aBTOPHI, HE ONMPAaB/JbIBACT TEXHOJIOTMYECKOE YCIIOKHEHHE KOHCTPYKIUU
JOKAEBaJIbHON MAIIIUHBI.

[TomuMo momepeyHOM (K HANpPaBICHUIO TEPEMEIICHUSI) PAaBHOMEPHOCTH
pacnpeneneHus oK/ CYLIECTBYET €Ile M IPOJ0JbHAs PABHOMEPHOCTH BbINAJe-
Hug Biaru. O0e BMecTe XapaKTepu3yroT paBHOMEPHOCTh YBIaXKHEHUs mojs. Pa3zy-
MeeTCsl, TIPOJI0JIbHAS PABHOMEPHOCTh 3aBUCHUT OT KOHCTPYKIIMM M TEXHOJIOTHYE-
CKHX IIapaMeTPOB MalllMH, CBOMCTB MIOYBHI, pelibeda, MOJUBHOIO PEXKUMA U TEXHO-
JIOTHM TOJIMBA, OPraHU3alMy SKCIUTyaTaluu U T.0. llpeanpuHuUMannce MONBITKHA
TEOPETUYECKOr0 OMPEACIICHUST MPOU3BOAUTENILHOCTH JIM mpu yCIIOBUM MaKCH-
MaJbHO OOJIBLION IIOIAAM, nmoiauBaeMon 3¢dexTuBHO [73], 0HAKO PE3yJbTaThI
MPUBEIEHBI TOJBKO JJisi cranmoHapHou yctaHoBku YJC-25. Jlns mamuu (HpoH-
TaJbHOTO U KPYTrOBOTO ACUCTBUS UH(OPMAIMHU II0JOOHOrO po/ia He 0OHAPYKEHO.
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Taxkum oOpazoMm, 0000111ast BBIIICTIPUBEICHHBIE MaTEPHAIbI, MOKHO OTMe-
TUTHh XOPOIIO MPOCMATPUBAEMYIO B3aUMOCRBSI3h KOHCTPYKTUBHBIX OCOOCHHOCTEH U
napamMeTpoB JI0XKICBAIbHBIX MAIIUH, CTPEMJICHHUE K TTOBBIIICHUIO Ka4€CTBA IO,
B YACTHOCTHU U K YMEHBIIIEHUIO €TI0 SPO3UOHHOTO BO3/ICHCTBUS Ha NMOYBY. M3BecTHa
U TEXHOJIOTHS IPOOHOTO BHECEHUsS TOJMBHBIX HOPM, MPUYEM, TPUMEHUTEIIBHO K
¢pontanbHbM JIM 110 cnokHbM cxemam. OJJHaKO UMEETCS ONPEIEICHHOE OTCTa-
BaHHE TEXHOJOTMYSCKOM YaCTH OT TEXHUYSCKON M HET SIBHOM B3aMMOCBS3H OJTHOTO
U JIPYroro, XOTs MO OTACIBHOCTH 00BEMBI MCCIICIOBAaHUI U B 00JACTH Ipoliecca
JTO’KJICBaHMS M B 00JIACTH JI0KICBATHHONU TEXHUKH BeChMa OOIIHPHEI.

4. CHHKeHHe 3H€pFOéMKOCTI/I IHoJINBa J0KACBaAaHHEM

MHOroomnopHsle 10XK/JIeBajibHbIe MalinHbl 3anareHtoBanbl B CIIIA B 1952
rony. Hanbomnee yacto ucnosib3yroTcs KpyroBbie gaHHbIC mmuHOM 400 M Ha 1UI10-
maau 83 ra wim gaxe 700 ra. K HemocraTtkam TakMx MamiMH OTHOCSITCS CpaBHU-
TEJIbHO OOJIbIINE MOTEPH JIaBJICHUSI B HUX U OOJblIas MHTEHCHUBHOCTH IO I10-
CICAHUMHU IIPOJIETaMH, YTO MOXKET BBI3BIBAaTh JIy)keoOpa3oBaHHWE U CTOK. B Ha-
crosiiee BpeMst B Poccun Hamboliee pacipocTpaHEHHOW M3 MHOTOOMOPHBIX JOXK-
JIeBaJIbHBIX MaluH oka3zanack [IM «®perar», koTOopas Mnokaszajia UCKIIOUYUTENb-
HYIO JIOJITOBEYHOCTh, HO, TEM HE MEHEE, [10 CBOUM XapaKTCPUCTUKAM YK€ HE BIH-
ChIBA€TCSI B COBPEMEHHYIO 3KOHOMUKY, MOCKOJIbKY TpeOyeT 1 paboThl J1aBiIeHUS
Ha Bxoje 0,6-0,7 Mlla, a coorBeTcTBeHHO, Ha HacocHou crtanuuu 0,10-0,12 Mlla.
Ctoap BBICOKHMI ypOBEHBb YyXKe OoJiee ASCATHICTHS WHHIIMHUPYET paOOTHI IO CHHU-
EHUIO MOTPEOHBIX HANIOPOB IO BIIOJHE MOHSTHBIM COOOpPaKEHUSIM, TaK KakK BbI-
roasl oueBUIHBI, MO0 cHmkenue masieHust ¢ 0,7 MIla no 0,45 Mlla wa 16%
YMEHBIIIAET HAIlOp Ha CTAaHUMHU U Ha 13% roaoBOM pacxon 3JIEKTPOIHEPTUH. XOT
MU OTMedaeTcs [74], 4To mepexo/i Ha HU3KHUE HAIOPhl U yXYIIAET pacHpeiaeICHUe
BO/JIbI, TEM HE MEHee, ¢ ero cHmwkeHnueM Ha 0,15 MIla u Hopme 900 M>/ra cpenHss
CTOUMOCTD 3JIEKTPOIHEPTUU Ha TMOJIMB OJIHOTO TEeKTapa CHmkaetcs ¢ 39 goii. 1o
32,8 momi.

HUccnenoBannsimu BomxHWUNI UM yctaHOBIIEHO, YTO U1l YCJIOBUMA 3aBOJI-
Xbsi HanOosiee npumeHuMbl JIM Tuma «®perat» u «Bomxkanka». B uHcTUTYTE
pa3paboTaHO HECKOJIBKO HANPABJIECHUN CHU)KEHUSI padouero Hanopa B CeTH Ha 25-
30 %. IlepeBon BeicokOHamopHBIX JIM «®perar» Ha paboTy NpU MMOHMKEHHBIX
JIaBJICHUSIX TT03BOJISIET 3KOHOMUTSH 110 20-30% »3neKTposHepruu u JaéT S3KOHOMUYE-
ckuil apdext a0 12-14 teIic. pyO. Ha 0HY MamKMHy. YHCI0 OIHOBPEMEHHO pabo-
TAIOIIUX MAaIIiH MOXXHO yBenuuuTh B 1,5-2,0 paza. VkaspiBaetrcs [75], yTo sHep-
roéMKOCTh TOJMBA Y HU3KOHAMOPHOW MOAMGMUKAIMKM OXKICBAIBHOW MAaIIHHBI
«®perar» camxkaercs 10 1098 kBT.u/ra. Y CTaHOBICHO TAKKE — TOMUMO CHUXKCHUS
SHEpros3arpaTr y HHU3KOHANopHbIX JIM yMeHsIIatoTcs morepu BOAbI [76], ogHako
YXYJLIAIOTCS JKCIUTYaTallMOHHBIE XAPAKTEPUCTUKM M IOKa3aTesd, XapaKTepu-
3YIOIIAE KAYECTBO IMOJIMBA, TAKUE KaK €r0 MHTEHCUBHOCTh U PAaBHOMEPHOCTH IIPO-
Ma4yHuBaHUs TTOYB.

JIns1 cCOBpeMEHHBIX J0K/I€BaJIbHBIX MAIllMH XapakTepHa Oojblias MecTpoTa
sHepreTUYecKkux nmokaszarenei. Hampumep, «Kyb6anb-JI» ¢ 3axBatom 800 M umeer
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pabounit Hamop 0,31 MIla, a HeGompmue «Depmep Kybauws-JIKI» m momoOHBIC
M — 0,2 MlIla, uto cornacyercsi ¢ TpeOOBaHUSIMHU IHEProcOepeKeHus!, 3aT0 IS
«Munun KyOanp-®UI» nyx)HO yxe 0,35 MIla npu 3axBare 184 m. TakoBa nena
nutanra. Moaudukannun xe «dperara» gaxe npu HEOOIBIIMX pacxoaax 5,5-7,5
n/c tpebytoT nasnenusi 0,4 Mlla, Toraa kak Ha TaKUX Haropax MOryT padboTaTh U
MOJIHOPA3MEPHBIC MAIIMHBI TIOCTIE COOTBETCTBYIONIETO MTepe0O0pyA0BaHUS.

MHoroonopHsie A0XKAEBaJbHBIC MAIIMHBI MPEICTABISAIOT CO00Il caMOXO-
HBIC TEXHHYECKUE CPEACTBA, BKIIOYAIONINE B ce0sS TpyOONMpoOBOJA M OMOPHO-
XOJIOBBIE TEJIEKKH, C TIOMOUIBI0 KOTOPBIX OHU U MEPEMEIAIOTCS B Mpeaeaax opo-
IIAEMOT0 y4acTKa 1O Kpyry Wiu (POHTAIBHO, PaCTpeiensis TOXKIb M0 00CITyKH-
BaeMou momaau. llepeMenienue nTpoucXoAUT ¢ MAJIBIMM CKOPOCTSIMH Kay€HHUS
JIBUOKUTENIEN (Y IIUPOKO NMPUMEHSEMBIX OTE€YECTBEHHBIX JIM B kadecTBe mocien-
HHUX W3BECTHBI TOJIBKO Kojeca). Kpome 3T1oro, B omiimumMe OT APYrou CelbCKOXO-
3SIICTBEHHON TEXHUKHU, J10KACBATIbHBIC MAIIMHbI HAXOASTCS B 00JIEe CI0KHBIX yC-
JIOBUSIX IKCIUTyaTallMM, TaK KaK MEepelIBUTal0TCs MO YBIAKHEHHON MOYBE, MHOTO-
KpaTHO MO OJIHOMY M TOMY K€ clie[ly Ha (poHE pa3HOOOpa3HON IKCIO3UIIMUA U Be-
JUYUHBI YKJIOHOB. B cuily 3TOro 3ajaum COBEpILICHCTBOBAHUS CPEICTB IICPEIBU-
xeHus JIM UMEOT MOBBIIICHHYIO CIIOXHOCTD.

«®peratbl» OCHAWIEHBI TUAPONPUBOJIOM ONOPHBIX TEJIEKEK U B IITATHOM
BapuaHTe, y 6a30Boi MoaudUKanuy BeAyLIeH SBisieTcs nocnenuss — 16 Tenexka,
a JJaBJIeHHE B KOHIIE TPyOOINpoBOAa, OTKYAA U 3alUThIBACTCS MOCIEAHUN TUAPOLIU-
auHAp, cornacHo TY momwkHo ObiTh HE MeHee 0,45 MIla, uem obecrieunBaeTcs He-
o0xonuMasi MOIITHOCTh MPUBOJA M KPYTAIIUNA MOMEHT Ha Kosece. SICHO, YTO CHU-
KEHUE HaIopa Ha BXOJI€ HE B OJIaronpuATHYIO CTOPOHY CKAXKETCSl Ha XOJIOBBIX Ka-
YeCTBAaX MAIlIMHBI, MOATOMY K PEHICHHIO MPOOJIeMbl OOeCreueHus HaAeKHOTO
IBIKeHUs JIM moaxoauim ¢ pa3HbIX CTOPOH.

Jl1st yMEeHbIIEHUS! COTIPOTUBRIIEHUSI KAYEHUIO CAMOXOJIHbIE TeNexKKn «Ppera-
TOB» O0OpPYAOBAIMCH HOBBIMHU KOJIECAMHM C MHEBMATHUYECKUMHU IIMHAMH HHU3KOTO
JIaBJICHUS, a JIJIE TOTO, YTOOBI COXPaHUTh YCWJIME Ha TOJKATENSIX KoJIeC, yKOpaduu-
BaJIOCh IIeYO cuoBOro peryara ¢ 290 cm 1o 220 cm. 1o pe3ynapraram rocucnsiTa-
Huit (1980, 1987rr) nHEBMOIIMHBI ObUTH PEKOMEHIOBAHBI JJIs1 IPUMEHEHHUS B IIPO-
u3BojzictBe. Ha mueBmoxon Oputn noctaBiensl U JIM «Kybanb», «bpurantuna» u
Jp. OgHako B CBSI3U C BBICOKOM CTOMMOCTBIO JIJIi MOJIEPHHU3ALMU AEHCTBYIOIINX
«®peratoB» TaKoW MOJIXO] B HBIHEIITHUX yCIOBUAX OOJIBIINX MEPCIIEKTUB HE UMe-
erT.

PaccmaTpuBas BapuaHT W3MEHEHMS KOHCTPYKIIMU MPUBOJA, CBSI3aHHBIA C
YMEHBIIIEHUEM TUIeUa pblyara, clieyeT PUHUMATh BO BHUMAHHE, YTO TPU ITOM
YMEHBIIIAETCS XOJ[ TOJKATENsI, a ITO TPEOYeT yBEIMUYEHHUS KOJWYECTBA [MOYBO3alle-
nmoB ¢ 21 g0 28 mit, a yroi moBOpoTa KoJieca 3a OJWH ITUKI pabOThI TPHUBOA
ymenbinaercs ¢ 17,14° no 12,85° nnm nHa 4,29°, 1.e. ma 25%. CoobpasHo ¢ 3TuM
CHU3HUTCSI CKOPOCTb JBM)KEHHMS MAalllMHbI, YBEJIWYUTCS MHUHUMAalbHas MOJUBHAsS
HOpMa U B LIEJIOM U3MEHATCA BCE TeXHOoorndeckue xapakrepuctuku M. Creny-
€T OTMETHUTh, uTO 110 Bepcuu BomxkHUUT'uM [154, 143] konmmuecTBO moyBo3aile-
OB yBEJIMYMBAETCS 10 32 IIT., a yroj MoBOpoTa yMeHbInaerces 1o 11,25° T.e. emé
OoJibIIIe.
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CymectByer W emie OAMH BapHaHT COBEPILICHCTBOBAHMS THMIAPOINPHUBOAA.
IlepBonavanibHO OH nosBuics B YkpHUNI 'uM, a BnocnencTBun KOHCTPYKTOPCKas
noKyMeHTalusi Ha Hero Obuia paspadorana CKb «/loxab». CoxpaHeHue ycunus
Ha IITOKE THAPOLMINHAPA MIPYU CHUKEHUN JABIICHUS] TOCTUTHYTO IYTEM YBEIHYE-
HUA auameTpa mmHapa ¢ 122,8 mm no 154 mm. Tlpu 3TOM ymeHblaercs: nuK-
JMYHOCTh PabOThl HWIMHAPA U, KaK CJIEJICTBUE, CKOPOCTh BpanieHus. [Ipu nomaHo-
CThIO OTKPBITOM KpaHE-3a/laTuMKe BpeMs 000poTa Bo3pacTaeT A0 96 yacoB U Ha
25% cOpOCHI B 30HY CIICIOB KOJEC.

JIns yBeJIM4eHUs] CKOPOCTH JIBMKECHHUSI HU3KOHANOPHOU [IM n yMeHbIIeHUs
peanu3yeMbIX MOJMBHBIX HOPM ObLia MPEIoKeHA KOHCTPYKIUSI OIIOPHON TEIexk-
KM C YBEJIMYCHHBIM JUaMETpoM Kosec. [Ipu 3TOM KOJIMYECTBO 3allCTIOB U IICH-
TpajbHas 4acTh KOJIECA HE MEHSAIOTCS, & KOHUEHTPUYHO MPUBAPUBACTCS JIOMOIHU-
TeIpHBIN 0001 AuameTpoM 1450 MM, KOTOPBIM KOMIICHCUPYET YBEIIMUYEHUE BpEeMe-
HU 3aII0JIHEHUS YIIMPEHHOTO LMJIMHJPA, BCIEICTBUE YETO CKOPOCThH MOBBIIACTCA
B 1,32 pa3a, a MuHMManbHast mojuBHas HopMa st JIM ¢ pacxomom 72 /¢ cocrta-
Buna 220 m/ra [77].

[IpennpuHUMaINCh TONBITKA OTACJICHUS T'HAPOINPUBOJAA CaMOXOIHBIX
OTIOPHBIX TEJIEKEK OT BOJOIMPOBOASAIIEIO TpyOonpoBoaa. s 3TOro BIIOJIL HETo
MPOTATUBAJICS JOMOIHUTENbHBIA MOJUATUICHOBBINA arameTpoM 63 MMm. OH CBA3bI-
BAJICSI C OCHOBHBIM B HAaualle ¥ KOHLE MALIUHBL. [ MAPOUUIMHIPEI OTCOEAUHSIINCH
OT OCHOBHOT'O TPyOONpPOBOJIa U MOJAKIIOYAIUCH K JONOJIHUTENBbHOMY. DTUM IIpe-
0JIarajaoch YAyUlIuTh SHEPrOCHAOKEHUE TTOCICIHUX Han0oJiee Harpy>KEHHBIX Te-
JIEKEK ¥ TOBBICUTH MTPOXOJUMOCTD MAIIIHHBI.

Kak pazsutue 31oit unen CraBHUMIT UM ObL1 1ipe1j10sKeH AOMOITHUTEIbHbBIN
3aKOJILIOBAHHBINA TPYOONPOBOJI, COCTOSIILIUN U3 JIBYX BETBEH — TPAHCIOPTUPYIO-
el u nurtarneil. CoeAnHUTENbHAS apMaTypa B Hadajlie MalllMHbI CBSI3bIBAJIa OJI-
HY U JIpYTy10 uepe3 GUiIbTPbl C OCHOBHBIM TPYOONIIPOBOAOM, a B KOHIIE MEXY CO-
6oii. IIpu sTOM BTOpas BETBb 3aMUTHIBAJIACH B pAallOHE NEPBOM TEIEIKKH, a NIEpBas
— BTOpOM. JIyst yaaneHus BO3AyXa M CIIMBa BOJIBI U3 JOMOJHUTEILHOTO TPYOOIpo-
BOJIa OH OCHAIAJICS ILITATHBIMU CJIMBHBIMU KJIallaHAMU B KaXOM IPOJIETE.

Takast KOHCTPYKIHS, T0 MHCHHUIO Pa3pabOTYMKOB, MO3BOJIACT MEpelaTh TU/I-
POTIPUBOTY Ka)XJOM TENEXKKH JTaBlieHHE OJM3KOe K JaBJIEHUIO B Haualle «DperaTa»
u 0e3 3aMeHbl THIPOLMIMHIPOB 00ECIEeUNTh HA/IEKHOE JBUKEHUE MAIIUHbI MPU
MOHIKEHHBIX paboumnx Hamopax. MakcuMalibHasi CKOPOCTh ABMKEHUS TOCIIETHEN
TEJIeKKU MPU ATOM BapuaHTe MojaepHu3auuu coctaBuna 0,73 m/muH, uto B 1,4
paza Oosblie, ueM y «Pperata» ¢ YIIMPEHHBIMU TUAPOIUINHAPAMU, a MUHUMATh-
Has MOJIMBHAsI HOpMa coctaBmiia 220 M/ra BpeMs moJiHOTO 0OopoTa 60 "yacoB
[191], npuuem, eciid yBEIMUYUTh AUAMETP JONOJHUTENBHOIO TpyoOonposoaa ¢ 40
MM 710 52 MM, TO BpeMs 000pOTa YMEHBIIUTCA €II€ Ha 8 4acOB U CKOPOCTHas Xa-
pPaKTEPUCTHUKA MOJEPHUZUPOBAHHON MaIIMHBI BIUIOTHYIO TIPUOIU3UTCS K XapaKTe-
PUCTHUKE IITATHOU.

Takum 00pa3zom, pe3tOMHpPYs BBIIICH3T0KEHHOE, MOXKHO CHENaTh 3aKioue-
HUE, YTO K HACTOSIIEMY BPEMEHH M3BECTHO HECKOJIbKO BapUaHTOB MOJICPHHU3AIIUN
XOJIOBOW YacTh MamuHbl «Dperar», U3 KOTOPHIX, YYUTHIBAsE SKOHOMHUYECKYIO CH-
Tyaluio U CTENEHb 0TPab0TaHHOCTH, BHUMAHUS 3aCITyKUBAIOT CIEAYIOLIHUE.
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1. 3meHenne napaMeTpOB KHHEMATHYECKOM CXEMbI NMPUBOJA U YMEHBIIIE-
HHUE IJIeYa CUIIOBOTO phlyara.

2. OtjeneHyue NMUTAaHUS THAPOLMIMHAPOB OT OCHOBHOIO TpyOompoBoJa U
3aKO0JIBIIOBKA JOMOIHUTEIBHOU TPYOO.

3. [IpumeHeHre yIIMPEHHBIX THAPOLMIMHAPOB.

[lepBblil BapHaHT MpeACTaBISETCS HAUOOJIEe MPOCThIM U JCHICBBIM, OJHAKO
MIPUMEHSJICS. OH TI0Ka OIPaHUYEHHO, B OCHOBHOM CaMUMU pa3pabOTYMKaMU, MOKa-
3a ce0s1 HEIOCTATOYHO PabOTOCIOCOOHBIM U TPeOyeT JOMOIHUTEIBHONH OTpaboT-
ku. [Tpu BTOpPOM HE CTOJBKO YBEIHMYHMBAETCS «MOKPBI» BeC MAIIMHBI (OKOJIO 2 T),
KaK YCIIOXKHSETCA €€ epeo0opyA0BaHUE, TEXHUUECKOE OOCITYKMBAHUE U IKCILTya-
Tanus; HeoOXoAuMma OpraHu3alus MPOU3BOJCTBA IMOJIUMEPHBIX H3ACIUN, XOTH
MPEUMYILECTBA 3[1€Ch HAMLO, BKJIIOYAsl IOCJIE HEKOTOPBIX M3MEHEHUI KOHCTPYK-
LMY BOAOIIOJBO/ISIIETO Y3J1a U BO3MOXKHOCTb nepementenus [IM 0e3 nosusa.

B npaktuke HanOounblliee paclpoCTPAHCHUE MOTYYUII TPETUM BapUAHT, Jy-
Maetcs, Oiarosiaps AByM (pakTtopaM: MpoCTOTe MepeoOOopyaoBaHUs MallldH U Ha-
JAKEHHOMY TTPOM3BOCTBY YUIMPEHHBIX TMAPOIMIINHPOB. OHU BBIMYCKAIOTCS Ha
VYkpavHe HecKOJbKUMHU OpeanpustusiMu, a B Poccun Kazanckoit pupmoit «®Ppe-
rat». CTOMMOCTbh MOJIEpHU3AIIUU X0JI0BOM yacTu 0a3oBoit JIM cocraBiser ceiuac
npuMepHO 10 MpOLEHTOB CTOMMOCTH HOBOro «®Pperarta», NpUYEM, MOKHO 3aMme-
HATH HE BCE TMAPOLMIMHIPHI, a JIUIIb [MOJIOBUHY, HAUUHAS ¢ niepudepuu, pasyme-
€TCsl, Ha YYacCTKax C INIOTHBIMH MOYBAMHU U HEOOJIBIIUMHU YKIOHAMM.

Cucrema BojopacmpezaeseHusi U AoxzacoOpasopanusa mrtatHod [IM «Dpe-
raT» MPOEKTUPOBAJIACh MPUMEHUTEIBHO K JPYTUM 3KOHOMHUYECKUM YCIOBHUSIM U
BBICOKMM Hanopam. Ceifyac ¢ 0JHOW CTOPOHBI MaIIMHbBI OYKBAJILHO pa3pyLIatOTCs
«3arOTOBUTENSIMU JIOMA [[BETHBIX METAJLIOB», a C APYIOi — CPEAHECTPYHHBIE HOXK-
JIeBaJIbHBIE anlapaThl MPU MOHWKEHHBIX JABJICHHUSIX pabOTaIOT II0XO.

JU11 CHM>KEHHUSL DHEPTOEMKOCTH U O0ECIIeYeHUs IIPUEMIIEMOr0 KayecTBa Io-
JMBa MOTPEOOBANIOCh U3MEHEHHE KOHCTPYKIUHU JT0KAC00Pa3yIOLINX YCTPOUCTB U
CXEM UX PacCTaHOBKHU MO JJIMHE BOAOIPOBOJIAIIETO TpyOonpoBoaa. Jiis HU3KoHa-
nopuor JIM «®perar» NpUMEHSAIOTCS Pa3iIMYHbIE JOXKIACBAJIBHBIE amIaparsl U
CrIoco0bI UX perynupoBanus. OTMedeHa BBICOKasA 3()PEKTUBHOCTD U B OTHOIICHUN
KauecTBa IMOJMBAa U B SKOHOMHUYECKHX acleKTax KOMOMHMUPOBAHHOW CXEMBI pac-
CTaHOBKH JloxKJieBaresieid. CyTh UI€M COCTOUT B TOM, UYTO B Havase u Kouie /JIM na
1/6 — 1/8 nmuubl TpyOOIIPOBOA pacojaraiT ammapaThl BTOPOM CEpUH, a B cepe-
JIMHE, YYAIIEHHO 4Yepe3 2,5 M, KOPOTKOCTPYHHBIE HACAJKU CEKTOPHOIO NEHCTBHS
(tuna IIM «KyOanb»). Takas cxema B COCTaBE MalllMHBI MIPOIILIA TOCHUCIIBITAHUS Ha
JIBYX HH3KOHamopHbBIX Moaudpukanusx JIM «®Dperar» (Ha MHEBMOXOAY H C YIIIH-
peHHbiMU ruapormirHapaMu) U JIM «Kybaus-JIK» Ha FOxHO-Ykpannckoit MUC
B 1987 rony. Ilpu apyroi peryJnpoBKe 3TOT BApUAHT PEKOMEHYETCS K IPUMEHE-
HUIO M Ha BBICOKOHAIMOPHBIX «Dperarax».

[IoMHUMO BBIIIECONMCAHHOW MpEAIararoTcsd U APYrue BEPCHUU PACCTaHOBKHU
A, numes B BUIy 1 o0ecriedeHrue 0€CCTOKOBOIO MOJIUBA!

1) nns ykiionoB a0 0,05 v MoYB BBICOKOM BOJOIPOHUIIAEMOCTH PEKOMEH/TY-
€TCsl CXeMa C Pa3pe)KCHHON YCTAaHOBKOM alnaparoB IIEPBOM, BTOPOU U TPEThEH Ce-
pui;
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2) anst ykiioHoB 10 0,05 ¥ MOoYB HU3KOW BOAONPOHUIIAEMOCTH MpE/jIaracTcs
cXeMa ¢ paccTaHOBKOU J[A TOJIBKO NEpBOM U BTOPOU CEPUi, TPUUEM, TTOCIETHHUE B
KOHIIEBOM YaCTH MAIllMHbl YCTAHABIMBAIOTCS YYAIIEHHO — uepes 2,5 M;

3) nnsa ykioHoB 10 0,07 1 BceX TUIIOB IMOYB PEKOMEHAYIOTCS YKOPOUCHHBIE
MAalllMHBI C arrapaTaMu, Kak U B IPEJIbIIYIIEM Cllydae, TOJIbKO 0e3 KOHIIEBOTO.

Bce BbILICONIMCAHHBIE PELIEHUSI, HECMOTPSI Ha XOPOIIUE OT3bIBbI, HMEIOT B
Ka4eCTBE HEAOCTATKOB M Hanmuune JlA, M3rOTOBIEHHBIX M3 I[BETHOIO METAILIA, U
HEO0OXOUMOCTDh JIONOJHUTENbHOM nepdopaluu TpyooIpoBoia, YTO B 3aBOJICKHX
YCIIOBUSX 3aTPYJHEHHUH HE BBI3BIBACT, @ B MOJEBBIX — MPH MOJEpPHU3AIMHU pabdo-
TAIOIIMX MAIIUH 3aTPYAHUTEIBHO.

Eme onuvH BapuaHT KOMOMHHMPOBAHHOI'O CIIOCO0a PACCTAHOBKH CpEIHE-
CTPYHHBIX JTOKJICBAJIBHBIX ammapatoB ObLT anpodupoBan Ha [IM «KybGanp-JIK»,
MPUYEM, UCCIIEIOBAHUS TPOBOJIWIIUCH TPUMEHUTEIIBHO K JBYM CXEMaM: INepBasi —
cepuiiHas ¢ uatepBanaMu Mexay A tperweit cepuun 7,5 — 10 M B KOHIIEBOI YacTu
1 BTOpas — ¢ uHTepBaIaMu Mexay A Bropoit cepuu B 2,5 M [78]. Takou npuém
pu paboTe Ha YKJIOHAX B CPAaBHEHUU C CEPUIHOMN cXeMoil 1Mo3BoJui Ooliee 4eM B
2,5 paza CHU3UTH KoJieOaHHs pacxoaa Bojabl. B kauecTBe HeratuBHOrO 3¢dekra
OTMEUYEHO YBEJIMYEHHUE KPYITHOCTH Kareidb K KOHILYy TpyOOmpoBOJa U YBEINUYEHUE
MHTEHCUBHOCTU JOXs 10 30%, MOCKOJbKY IIMPUHA J0XAEBOr0 00JaKa CTaHo-
BHUTCS] MEHBIIIE, TAK KAK JAJIbHOCTb BbLJIETA CTPYH CHUMKAETCS.

BBuay CII0)KHOCTH KOMOMHUPOBAHHON CXEMBI pa3padaThiBaIUCh U JIpYyrue
BapUaHThI, B YACTHOCTH, CXeMa pa3MELICHHs Ha BOJOIPOBO/SIIEM TPyOOIIpoOBOaEC
HHU3KOHANOPHOU [IM KOPOTKOCTPYHMHBIX HACaJOK CEKTOPHOIO NEHCTBHUS Yepes3
2,7 m. Takoil mpreM IMO3BOJISET KOMIUIEKTOBaTh MAalUMHY OJHOTUIIHBIMU Hacaj-
KaMU ¢ pa3HbIM MPOXOJHBIM CEUCHHEM, IPUYEM, U3rOTaBIUBAIOTCS OHU U3 IOJIH-
stiiieHa. CekTop pa3OpbhI3THBAaHMS PEKOMEHIYETCS HAMPaBIATh MO XOIY JIBHIKE-
Hug JIM, 4yem yiydiiaroTcsi yCIOBHUSl TPYy/a ONEpaTopoB, NOTOMY YTO TE€XOOCIy-
KUBAHUE U HEOOXOJUMBIN PEMOHT MOXHO MPOU3BOJIUTh, HE 3aX0/ B 30HY JOXKIA.
ITockonpky mTaTHbIC MITYIIEpa «DperatoB» pacmosaratorcst yepes 9,8 M, To OHH
3arjayluBaOTCs, a B TPyOONpPOBOJIE CBEPISTCS TOMOJHUTEIbHBIE OTBEPCTHS U
MIPUBAPUBAIOTCS HOBBIE IITyLEpa. BrocieAacTBUM C HCNOIB30BAaHUEM CIICLHANIb-
HBIX TIEPEXOJIHUKOB Ha MECTax YCTAaHOBKU CEPUNHBIX allllapaToB KOJIMYECTBO JIO-
0aBOUYHBIX OTBEPCTUI COKpATHIIOCh Ha S50 1IIT.

DTO HaIpaBlieHHE OKa3aJoch BecbMa nomyisipHsiM. Tak B Kazaxcrane Ha-
CaJIKM pacroJiarajuck yepes 3 metpa Apyr ot apyra. Jliis 6a30Boi MallIMHbI UX KO-
an4decTBO coctaBuiio 143 mit. guamerpom ot 2 10 6 mm. 1o MHeHuUIO pa3paboTun-
KOB, MIEPEX0/l Ha KOPOTKOCTPYITHBIE JOKAE€BATEIN MO3BOJIMII TIOBBICUTH PAaBHOMED-
HOCTb YBJIQXKHEHHMS TIOUBBI 32 CUET YJIYUIIICHUSI CTPYKTYPhl U KAYECTBA JTOMKIS.

C wenbo IpeAOTBPALLICHUSI UPPUTALIMOHHOW 3PO3UU TOYB U JAJIbHEHIIEro
COBEPIIICHCTBOBAHUS JIOXKJIEBAILHOW TEXHUKHW B TUIAHE TIPUOIMKEHUST XapaKTepu-
CTHK UCKYCCTBEHHOI'O O/l K €CTECTBEHHOMY CpeJHEl Cuilbl, Oblla IPOU3BEICHA
3aMEHa CpeaHECTPYUHBIX J[A Ha KOPOTKOCTPYUHBIE CEKTOPHBIE B KoamuyecTBe 132
wT. [IpoBeaeHHbIe UCCIETOBAHMS TTOKA3AIM, YTO CPEIHUNA JUAMETP Karesb Mocie
3aMEHbl yMEHbIIWICS B 3 — 4 pasa, IOBBICKUJIACh PABHOMEPHOCTh PaCIpEIEICHUS
OIS
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B pabote [79] npuBeieHbl KOHCTPYKIIMKM U PE3YIbTAThI UCCIEIOBAHUN TPeX
TUIIOB anmaparoB: CTaHAapTHas JedIeKTopHas Hacajlka C YIJIOM KOHYCHOCTH
120°, ynapHo-cTpyiiHas AByXAe(IEKTOPHAS C OJAHUM ILIOCKMM Je(IEKTOPOM; TO
ke, HO ¢ ABYMs KOHYCHBIMH Jie(pieKTopamMu C OTBEpCTHEM B ojJHOM 3,5 MMm. Hau-
OOJBIINI paJiMyC MOJMBA OKa3ajcsl y TPEThEro BapuaHTa — OT JIBYX JIO YEThIPEX
METPOB, HauOOJbIAs IUIONIA/Ib 3aXBaTa JIOXKJAEM y BTOporo Bapuanrta. CpemHsis
MHTEHCUBHOCTD JOXKS Y ABYX IMOCHEAHUX allaparoB YMEHBIIWIACH B CPABHEHUN
¢ nepsbIM B 1,85-2,20 pasa.

Bce nmpuBeieHHBIC BBINIE MOJACPHHU3ALUN OTIWYAIOTCS APYr OT Apyra KOH-
CTPYKUHUSIMU U MaTepualiaMy U3rOTOBJICHUS JOXK/IEBAIbHBIX HACAJOK, UX KOJIUYeE-
CTBOM, CXeMaMHi paccTaHOBKH. OCHOBHOM HETOCTATOK ATHX BAPUAHTOB — HEOOXO-
JIUMOCTb CJIECAPHO-CBAPOUYHBIX Pa0OT B MOJIEBBIX YCIOBHUSIX HA BBICOTE, K TOMY K€
B 30HaX CBapKH BBITOPAET I[MHKOBOE IMOKPBHITUE, YEM CHHUYKAETCSI CPOK CIIYKOBbI
TpyO.

B o0nacTu coBepIIEHCTBOBaHMS JOXK/I€BAJIIbHBIX allllapaToB CIEIyeT OTMe-
tuTh padoTel BomxHUNUTMM. [Ins xadecTBEHHOTO pa3OpbI3rMBaHUs OPOCUTEb-
HOM BOJbI C OJHOBPEMECHHBIM YMEHBIICHUEM SHEPrE€TUYECKOrO0 BO3ACHUCTBHUA Ka-
Meab 0K Ha TIOYBY U pacTeHHs OblIa MpeasiockeHa KOMOMHHUPOBAaHHAsL CXeMa ¢
puMeHeHueM cpeHecTpyiHbIX JIA Ne 2 U KOPOTKOCTPYHHBIX CEKTOPHOTO JIEUCT-
BUsl. Pe3ynbTarhl 3TOT BapuaHT MOKa3ajl XOpOIIME, HO, KaK U BCE KOMOMHUPOBAH-
HBIE CXEMbI TpeOyET pa3HbIX KOHCTPYKIIUI ¥ TUIIOPA3MEPOB alnapaToB U HACAOK.

Bounbioil uHTEpeC MPeACTaBIsIOT CPEICTBA JOXKACO0pa3oBanus pa3paboTKu
ATOTO MHCTUTYTA, BHIMOJHEHHBIE U3 KAllPOHA. DTO CPEIHECTPYUHBIC Bpallatollye-
Csl I0’KJI€BaJIbHBIC aNapaThl; HACAIKH C JIOXKKOOOpa3HbIM nediexkropom, obecrie-
yHBaloIIne yroji moimBa okojao 170°-180°; macagku ¢ maedIeKTOpOM, BBITOIHCH-
HBIM B BHJI€ MOJYKOHYCa M pacce4eHHOro nmoayuwinHapa. OQHo- U IBYXCOILIO-
Bole JIA MOJEPHHU3UPOBAHBI MyTEM YMEHBINEHHS yIila BeijeTa crpyu g0 10°-15° u
BBEJCHUSA B CTPYIO IPEPBIBUCTOTO paccekarend. K mocromHcTBaMm mpeajiaracMbix
CXEM CJIEAYeT OTHECTH OTCYTCTBUE JOTOJHHUTENBHBIX OTBEPCTHUM Ha BOJOIPOBO-
JsiieM TpyoornpoBojie. MoHTax HOBBIX JIA NpOM3BOIMTCS B IUTYIEpa IITATHOM
MamuHbl. K ToMy UCKITI04aeTcs HEOOX0AMMOCTh TPUMEHEHUS LIBETHBIX METAJUIOB,
YAYUIIaloTCsl SKOJOTUUECKHE TTapaMeTphl TIOJINBA, U CHUXKAETCS CTOUMOCTh JI0XK-
JIEBOT0O Mosica.

Ha ocHOBaHMM KOMIUIEKCAa HAyYHO-MCCIIEIOBATEILCKUX PAOOT M aHaIM3a
HAKOILIEHHOTO OIbITa ObUIM C(hOPMYJIUPOBaHBI OCHOBHBIE TPEOOBAHMS K JIOXKJIE-
BAJIbHBIM anmapaTaM HOBOT'O IMOKOJICHHUS:

1) mpocToTa 1 BeICOKAst yHU(PHUKAIIHSA, TPH KOTOPHIX 00ECIIEUYNBACTCS HU3KAS
CTOMMOCTb Y HAUMEHBIINE IKCIUTYaTalMOHHBIE 3aTPAThI;

2) cTaOWIBHOCTh IKCIUTyaTAIllMOHHBIX IMOKa3aTeneit JJA mpu kpyrioroand-
HOM WX HaxoxJeHuu Ha JIM B TedeHue BCero cpoka CiayxObl, B pe3ysbTaTe 4ero
OTMa/laeT HEOOXOAUMOCTD B X €KErOJHOM MOHTAXE, IEMOHTAXE U XPAHEHUU;

3) BBICOKasi HaACKHOCTh U JOJTOBEYHOCTD, MO3BOJISIOIINE CBECTH K MUHU-
MyMy (WM JaXe K HYJI0) 3aTpaThl Ha MPOQPUIAKTHYECKOE OOCITy>KMBAaHUE U Pe-
MOHT JOKJIEBOTO I05ICA;

4) OTCYTCTBHE TPYLIUXCA WM BPALLAIOIINXCS AETANEH;
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5) 3alIMIIEHHOCTh KOHCTPYKLIHMHM OT MEXaHHYECKHX IOBPEKICHUN IpH
TPaHCIIOPTUPOBKE, MAJCHUSAX U yIapax;

6) yHUBEpCAIbHOCTh IPUMEHEHHS;

7) MUHUMHA3aLMS KOJIMYECTBA TUIIOPA3ZMEPOB;

8) U3rOTOBJICHNE W3 MOJMMEPHBIX MAaTEPUAJIOB, YTO YJIYYIIAET UX KAYECTBO
U YBEJIMUHUBACT CPOK CITY>KOBI.

K stoMmy octaercst nuilb 100aBUTh Takue TpeOOBaHMS, KaK CTAOHMILHOCTH
TUAPABINYECKUX XAPAKTEPUCTUK U XOPOIIIEE KauyeCTBO JOXKS; MUHUMAIBHOE KO-
JUYECTBO JeTajei; MPOCTOTa PEryJIUPOBOK U BO3MOKHOCTh BBUHUMBAHUS B LITY-
1Iep ¥ BRIBUHYMBAHUS U3 HETO 0€3 cpe3a pe3bOrl.

Takum TpeOOBaHMSIM B 3HAYUTEIHLHOM CTEMEHW OTBEUAIOT JOKEBaJIbHBIC
anmnapatsl KoHCTpyKIuu CtaBHUMWI M, nepBeIM U3 KOTOPBIX OBLT anmmapar CTpo-
€HHOM KOHCTpyKIMHU. OH COCTOSI U3 KOPITyca, MEPEXOJHUKA C [F030H U KOPOTKO-
CTpPYHHBIX HacanoK. Ha onHOM kopmyce ycTaHaBIMBAINCH TPU HACATKU MO YTIIOM
120° apyr x apyry. Bee meTainn H3roTaBIMBaliCh U3 MOTHATHICHA. Paguyc 3axBa-
Ta TaKOro annapara coctabiisul 7-10 M, 4TO O3BOJIMIIO UCITOIB30BATh UMEKOLIMECS
Ha «@Dperate» mrynepa 06e3 JOMOIHUTENbHON nepdopauuu. JuaMerp a103 u3Me-
HSUICS OT 5 10 9 MM, a TMaMeTp HACAZAO0K OT 3 0 8 MM, Pacxoj MAIIMHBI COCTaBJISI
68-72 n/c.

K pgoctoMHCTBaM 3TOro ammapara MOKHO OTHECTH MEIKOAUCIEPCHYIO
CTPYKTYPY A0, BO3MOXHOCTh KaU€CTBEHHOIO MOJMBA MPU HU3KUX JABJICHUSIX,
HauOOJIBIITNE IKCIUTYaTAIMOHHBIC 3aTPAThl U Pa3yMEETCs, BOBMOXXHOCTh MOHTaXKa
B IITYyIlEpa IITATHOW MAIIMHBI, YTO JENAET €ro BecbMa MPUBICKATEIbLHBIM I MO-
JIepHU3alMU J0KIeBAIbHBIX MaiuH. K HegocTaTkaMm clielyeT OTHECTH Pa3HOo00-
pasue HacaJoK U 103 U HEBO3MOXKHOCTh B3amMo3aMeHbl /A mo anuHe TpyOorpo-
BoAa. TakuMH yCTpOWCTBaMH OBLIO OCHAIIEHO 0oJiee COTHH JOXKIEBaIbHBIX Ma-
muH B CTaBponoisckoM kpae u PoctoBckoil oOnactu. Hekotopeie U3 HUX pado-
TaloT yxe Oosee fecaru JeT 0€3 3aMeUaHuil CO CTOPOHBI IPOU3BOICTBCHHUKOB.

OnHako ¢ cepeauHbl JEBSIHOCTBIX T'OJOB BBIMTYCK 3TOM KOHCTPYKIMH OBLI
IPEKPALLEH B CBSA3M C MOSBICHUEM HOBOI'O BAPUAHTA — alllapara ¢ KOJIbIEBbIM 3a-
30pOM M KOHYCHBIM Je(diiekTopoM. OpUTrHHATIBHOCTh TEXHUYECKOTO PELICHUs CO-
CTOUT B TOM, UTO OJyiarojapsi MOJBUKHOMY KOHYCHOMY N€(JIEKTOPY MOSBISAETCS
BO3MOKHOCTb PETYJMPOBAHUS KOJIBIIEBOTO 3a30pa U TEM CAMBIM ILTOUIAJAN BBIXO/-
HOTO CEYEHUs U pacxoja. DTUM YCTpPaHSETCS MHOTOTHUIIHOCTh U MHOTOpa3Mep-
HOCTb O0pa3yIolIMX J0XK/Ib YCTPONUCTB U 0OECreUnBaeTCs NnpeaeiabHas yHU(UIIH-
POBAHHOCTH — OJIUH aIllaparT JJid BCCM MaIllMHbI, a HEOOXOAUMasi HaCTPOHKa OCy-
HIECTBIISIETCS OYEHb MPOCTO — COMIACHO CIEHHAIBHBIM cxeMaM. [Ipu moaHOCThIO
3aKPBITOM 3a30p€ MOSBIISIETCS BO3MOXHOCTH IepemMenieHus: «Pperara» 0e3 mosu-
Ba.

B 3axmrouenue paszena cienyeT OCTaHOBUTHCS U ellé Ha OJHON mpoOlseme,
CBSI3aHHOH C mepeBojoM «DperaroB» Ha MOHMXKEHHbIM Hamop. OHa KacaeTcs pa-
00TbI MalIMHBI B COCTABE OPOCUTEIBHOU cUCTEMBI. J[eJI0 B TOM, YTO dHEpreTHYe-
CKoe 000py/IoBaHNE HACOCHOW CTAHIIMM OCTAETCS MPEXKHUM, T.€. PacXOIbl U HAIO-
pPbl MU MOIIHOCTHh HACOCHO-JIBUIaTEJIbHBIX arperaroB He MeHstorcs. Mx 3amena
BO3MOKHA TOJBKO NpH peKoHCTpyKuuu OC. A cymMMapHBIe 3aTpaThl AIEKTPOIHED-
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run onpenesstorcs Ha HC u B 001miemM-To He 3aBHCAT OT TOro, Kakue K Heil moj-
KJIFOUEHbI MalllMHbl. B mpakTHKe yKe oTpaboTaHbl HECKOJILKO BApUAHTOB MPUBSI3-
KM MOJIEPHU3MPOBAHHBIX MAILMH K IITATHOM HACOCHOU CTaHLUU.

1. Ilpy CuUIBHOM H3HOCE HACOCHO-DHEPTETUYECKUX arperatroB, Korja He
00ecreynBaloTCsl pacueTHBIE XapaKTEePUCTHKHU, repeBoa JIM Ha HU3Kui Harop mo-
3BOJIUT MOJIHOCTBIO JTMOO YACTUYHO BOCCTAHOBUTH PA0OTOCIIOCOOHOCTD CUCTEMBI.

2. B «xBocTax» TPOTSHKEHHBIX PACIPEACIUTEIbHBIX CETEH, KaK IMPaBHIIO,
HaxXOJIATCS MAIlIMHBI HE 00eCIICYeHHBIC HEOOXOIUMBIM IaBicHreM. MoepHu3aius
takux [IM obecrieuuT ux HaJIeKHOE (PYHKITMOHUPOBAHHUE.

3. IIpu BO3MOKHOCTH OTKJIFOUEHHS XOTsi Obl OJIHOTO HACOCA, XapaKTePUCTHU-
KM CTaHIIMA MOTYT OBITh BIIOJHE «HU3KOHATIOPHBIMI» M OJHOBPEMCHHBIN TOJIUB
MOYXHO OpTaHHU30BaTh [MO0-HOBOMY OPTraHU30BaHHBIMH I'PYTIIaAMHA MAIIIKH.

4. OHOBPEMEHHBIN MOJIMB, €CIIU MO3BOJISIOT YCIOBUS, MOXKHO ITPOU3BOIUTH
1 OOJIBIIUM KOJMYECTBOM MAIlIMH, HAIIPUMED, YETHIPbMS BMECTO TPEX.

5. IlosgBnsieTcs BO3MOKHOCTh MOAKIFOUEHHUS AOTIOJTHUTEIBHBIX B CPAaBHEHNHN
C 3alPOEKTUPOBAHHBIM KOJNYECTBOM MAlIUH.

W3 Bcex BBILIENEPEUUCICHHBIX CIIOCOOOB TOJBKO TPETHHl 1aCT HEMOCPEICT-
BEHHOE CHIDKEHHE SHEPro3arpar, B OCTAIBHBIX CIIydasX YMEHBIICHUS SHEProro-
TpeOJICHUS MPU MPOYMX PABHBIX YCIOBUSAX OT nepeoja JAM Ha HU3KMI Hamop He
OyneT, OJJHaKO B 3THUX CJy4asX MOBBILIACTCA PabOTOCIOCOOHOCTH CHCTEMbI, Ha-
JIEKHOCTh €€ (DYHKIIMOHUPOBAHUS U T.I1., a 3Q(PEKT peanu3yercsi B BUIe IKOHOMHH
AKCIUTyaTAIllMOHHBIX U3JICPKEK, HAIIPUMED, 3a CUCT COKpAICHUS 00BhEMa PEMOHT-
HBIX pabOT Ha TPYOONPOBOAHOM CETH M TOIYYESHHS JOTOTHUTEIHHOM CEIbXO03ITPO-
JYKIIMH.

B 1ienoM u3n0KeHHbIE MaTepHalbl CBUICTEILCTBYIOT, YTO HauOoJee ornac-
HBIM SKOJIOTMYECKHUM TOCJIEICTBUEM MCKYCCTBEHHOTO JOK/EBaHUS ABISETCA 3PO-
3UOHHBIM CMBIB IOYBBI, KOTOPBIA IMPOUCXOJUT BCIEJICTBUE HAKOIUJIEHUS HA IO-
BEPXHOCTH HE BIMTABIICHCS BOAbI U (OPMHUPOBAHUS IPO3UOHHO-ONACHBIX TEUE-
Huil. [Ipu 3TOM OKa3bIBa€TCA BEChbMa HU3KOW M PAaBHOMEPHOCTH YBJIAKHEHUS aK-
TUBHOTO CJIOS ITOYBBI. MI3BECTHO, YTO Ha MPOILECC BO3HUKHOBEHHUS U Pa3BUTHUSA 3PO-
3UM BIIASIIOT C OJHOW CTOPOHBI MHTEHCUBHOCTbB, KPYITHOCTh Kamelb U IPyTHE Xa-
PAKTEPUCTUKH JTOXKs, C APYroil — MOJMBHON PEXUM M TEXHOJIOTHS TOJIUBA, a C
TPEThEN — CBOMCTBA MOYBHI, COCTOsIHUE €€ MOBEepXHOCTU U penbed. [lo mepe cHu-
KEHHUSI BOJIONIPOHUIIAEMOCTH MOYB MPHU MPOYNX PABHBIX YCIOBUSIX YBEIMUYHUBACTCS
U ONACHOCTb 3PO3UOHHOIO cMbiBa. OHAKO B 00JIacTH pa3pabOTKU MOUBOCOEpe-
raloluX TEXHOJOTUM JOXKIECBaHUSl PAa3IUYHBIMU MAllMHAMHU U KOMIUJIEKCHBIX Me€-
porpusTHii I0 60pb0e ¢ UPPUTAITMOHHON PPO3HEH MOYB UMEETCS CYIIECTBEHHOE
OTCTaBaHHUE OT TEOPETUUYECKOW OCHOBBI, B OCOOEHHOCTH MPUMEHUTEIBLHO K YCIJIO-
BHUSIM KOHKPETHBIX 3PO3MOHHO-OMACHBIX OPOCUTEIBHBIX CUCTEM M Y4YacTKOB, IO-
ATOMY JI0 HACTOSIIET0 BPEMEHU OHU HE SIBJISIIOTCS MPOEKTUPYEMBIM MEPOTIPUSTH-
€M, BCJIE/ICTBUE Uero 0opb0a ¢ 3po3ueii HAUMHAETCS YK€ IOCHe SBHOTO MPOsBIIe-
HUA e€ TOCIENCTBUN, Korja TpeOyeTcs NMPUMEHEHHE AOPOTOCTOSIIUX CIOCOO0B
PEKYJIbTUBAIIUH.

Jnst o00CHOBaHUS CHUCTEMbI TOYBO3AIIMTHBIX MEPONPHUATUNA HAyKOW B
00JBIIOM 00BbEME U3YUEHBI MPOLECCH BOJIHON 3pO3UH, ONPEIEICHBI JOMYCTUMbIC
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MOTEPH MOUBHI U 00BbEMBI CTOKA. Pa3paboTaHbl METOBI U COCTABJICHBI YPABHEHHUS,
MOJIETIMPYIOIINE 3PO3UOHHBIE Tpolecchl. s pemeHuss BO3HUKAOIMX MpodsieM
IPEUIOKEHBl Pa3IMuHbIC MPOTUBOIPO3HOHHBIE 00pabOTKH OpOIIAEMBIX IOJIEH,
nokasaHa UxX 3(Q(eKTUBHOCTh. TeM He MeHee, BOIPOCHl PallMOHAIBHOIO UX IMpH-
MEHEHUS OCTAIOTCS OTKPBITBIMU U BHE INPUBSI3KU K TEXHOJOI'MSIM II0JIMBA, YEM B
3HAYUTEIBHOI Mepe cHuKaeTcs 9 (PEeKTUBHOCTD MPEAIPUHUMACMbIX YCUITHH.

[TpoBeneHHBIE HAyYHBIE UCCIIEIOBAHUS B O0JIACTH COBEPIIEHCTBOBAHUSA J0-
K/ICBAJIbHOM TEXHUKU OBUIM HAIPaBJICHBI, MIPEXK/E BCETO, HA CHUKEHHE pabodero
JABJICHMSI, YMEHBIICHHE MHTCHCUBHOCTH U YIIYYIIEHHE CTPYKTYPbI AOXKIs, oOec-
nevyeHune 0oJiee BHICOKOW PaBHOMEPHOCTH TIOJUBA U MPOU3BOIUTEIBHOCTH MAIIHH.
OnHako XapaKTEepUCTUKHU IIHPOKO MPUMEHIEMBIX OTE€UECTBEHHBIX JOKIAEBAJIbHBIX
MAaIIMH HEJOCTATOYHO OOOCHOBAHBI C SKOJOTHYECKON U TEXHOJIOTHYECKOH CTOPOH,
T.€. BCE K€ TEXHMUYECKHE aCIEKThI MPH pa3paboTKe KOHCTPYKUMH TE€X WM HHBIX
JAM ABIAIOTCA NpPEBaTUPYIOIIMMH, MO3TOMY COBPEMEHHBIM ITOYBOOXPAHHBIM H
PKOHOMUYECKUM TPEOOBAHMSIM OHU OTBEYAIOT B HEIIOJIHOW MEpe.

Bricokast He TosIbKO B Poccuu, HO U B MUpe, CTOUMOCTb YHEPrOHOCUTEIIEN
MHULMUPOBaia paboThl 10 CHUKEHHUIO POU3BOACTBEHHOIO MOTPEOIEHUS dHEPrO-
pecypcoB. B obmactu poxaeBaHus 3Ta TEHACHIUS MPOSBUTIACH C TEXHUYECKOU
CTOPOHBI, KaK pa3paboTka MallUH C MOHWKEHHBIMU pa0OuyuMMuU Hanopamu. B Hbl-
HEIIHUX 3KOHOMHMUYECKHUX YCIOBUSAX TOBOPUTH O IIMPOKOM BHEJIPEHUU KaKUX-JINOO
HOBBIX JI0K/I€BAJIbHBIX MAIIMH B3aMEH MOPAJIBbHO U (PU3NYECKH M3HOIICHHBIX 3a-
TPYAHUTEIBHO, IOITOMY PE€4Yb MOYKET UATHU TOJBKO O BOCCTAHOBICHUU U MOJCPHU-
3alMM CYIIECTBYIOLIETO MapKa J0KIECBAIbHOM TEXHUKH, YTOOBI B MAaKCHMaJIbHON
Mepe YJYUIIUTh PACXOJHO-HANOpHBIE xapakrepuctuku M, Hanpumep, «Ppera-
TOB», OCTaBJIsI1 HA BBICOKOM YPOBHE MX JKCIUIyaTallHOHHO-TEXHOJIOIMYECKUE I10-
KazaTenu. B pe3ynpTaTe BBINOJIHEHHOTO aHallM3a Pa3IUYHBIX CIIOCOOOB MepeBoja
Ha HM3KHME Hamopsbl, pa3paboTKa KOTOPHIX HauyaTra B BOCBMMJIECSATBHIX T'OAAX IpO-
IIUIOTO CTOJIETHSI, YCTAHOBJIEHBI MX OCHOBHBIE IIPEUMYLIECTBA U HEJOCTATKY U pac-
CMOTPEH BOIIPOC O TPYNIOBOM paboTe HU3KOHATIOPHBIX MAIIMH B COCTaBE OPOCHU-
TENbHON cucreMbl. TeM cambIM Oblla 3aTpOHYTa MpoOeMa NPaKTHYECKOIO IpH-
MEHEHHs MOJICPHU3HPOBAHHBIX MAIHH, U KaK OKa3aJoCh, €CIU JOTOJIHUTEIbHBIC
KOMIUIEKTYIOIIHE TMOJIb3YIOTCS CIIPOCOM, TO K OPOCHUTENIBHBIM CHCTEMAM C HU3KO-
HAIlIOPHBIMU MAIIMHAMU OTHOCATCSI HACTOPOKEHHO, U TOJBKO B KOHIE 90-x ronos
yAAIOCh MOCTPOUTh B CTaBpOMOJIBCKOM Kpae B pe3ysbrare pekoHcTpykuun OC,
Ha KOTOPBIX B KauecTBe 0a30BOM OblIa MPUHATA MAIIMHA C YIIUPEHHBIMH THJIPO-
HUWIMHAPAMU U JOXKACBAIbHBIMU afiiapaTaMy, UMEIOIMMHI KOHYCHBIN Ae(IIeKTOp.

S. IlpuMepbI pac4éTOB HEKOTOPBIX IAPAMETPOB
AOAKAEBAJbHbIX MALIUH

IIpy n3yueHnu By30BCKUX KYPCOB, CBS3aHHBIX C J0XKIAEBaJIbHBIMU MalllMHA-
MH, TAKXKE€ B IIPAKTUYECKOH JECATEIHBHOCTU HHKECHEPOB — MEIIMOPATOPOB, HAYUYHBIX
COTPYJIHUKOB U PAOOTHUKOB MPOECKTHBIX OPTraHU3allMii 4acTO BO3HHUKAET HEOOXO-
JUMOCTb IPOBEACHUS OTIAECIIbHBIX TEOPETUUYECKUX PACYETOB, KACAKOLIUXCS KOHCT-
PYKLIHMH U 3KCILUTyaTalMX MHOTOOMOPHBIX NOKAEBaJIbHBIX MalnH. K coxaneHuro
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paImoHaIbHBIC PACUETHBIC METOIBI HE SBJISTFOTCSI OOIIEIOCTYITHBIMU, YTO SBJISCTCS
HECOMHEHHBIM 3aTpyJHeHUEM. [IpuBENEHHBIE HMXKE NPUMEPHI B ONPEACITEHHON
MEpe MOMOTYT C 3TUM CIIPABUTHCH.

3amauya Nel

Onpenenuth 00U 00bEM COPOCOB BOJBI THAPOIMIUHIPAMU IPUBOJIOB
J0XKAeBaIbHON MamuHbl «dperar» 3a ouH €€ 000pOT, €Ciau MaKCUMabHas IHK-
JUYHOCTh (KOJIMYECTBO XOAOB THIPOLMIMHAPA IOCIEAHEN TEJIEKKA B MUHYTY)
LUKJT

paBHa N = 5.5 , KOJTMYECTBO TEJIKEK paBHO h =16 mT, a 00bEM THAPOIH-

MUH

mueapa W = 8 11 M pacCcTOssHHE IEepeMEIleHus 3a OAUH IUKI paBHo Ly = 0,16 m.
JUTMHA NEpBBIX YETHIPEX MPOJIETOB (KOPOTKME) MALIMHBI paBHA O 25,6 M, OCTalb-
HBIX (IJIMHHBIC) 10 29,9 M.

Penienue

Kak u3BectHO, MHOTOOMNOpHAs MamnHa «®dperar» — KpyroBoro JeMCTBUA,
IIPEIBAPUTEIILHO IIPOHYMEPYEM BCE €€ TEJIEKKM Kak Moka3zaHo Ha puc. 1. Kax-

7ast U3 HAX, HAaYMHAs ¢ epudepun, BpamaeTcs ¢ OANHAKOBON YTI0BOM CKOPOCTHIO
[0 OKPYXKHOCTH MEHBIIEr0 paauyca, W, CIEI0BaTEIbHO, C MEHBIIEH JIMHEUHOU
ckopocThio. [lepemectumesa B konen /M u momecTum HabmrogaTeNns Ha MOCTEA-
HIOIO TEJIEXKKY, TOrJa €€ CKOPOCTh OyIeT MEPEHOCHON, a CKOPOCTh MPEANOoCIeIHEN
ONPENECTUTCS KaK

Vis=Vic— Vis 16

rae Vis, 16 CKOPOCTh TEJIEKKH 15 OTHOCUTENBHO TeIexKKH 16.

| Tt

Pucynok 1. Cxema noxnaeBaibHON MamuHbl «Dperar»

[ToMetiast Teneps HAOMOATENS MTOCAEA0BATEIBLHO HA TeNeKKH 15; 14 u T. .
MOJTYYUM:

Vig=Vs— V14, 5= Vieg— V15, 16 — V14, 15 5
Viz=Viu— Vi3 J4 = Vie— V15, 16 — V14, 15— V13, 14 W T.IL

B 001meM Buie MOKHO 3aIIUCaTh;
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1=n
V=V, - Y AV;, (1)
1
rae AV; =V, ;1) —3TO €CTh pa3HULIA B CKOPOCTSX Iap COCEIHUX TEJIEKEK.
3a Bpems MOJHOTO 000poTa (t o) Kakaas TeNIeKKa MPOXOAUT IMyTh COOTBET-
CTBYIOIIMN COOCTBEHHOMY PaJlyCy BpaIleHHs, TaK JUIs MOCIEIHEH U MOCIenyIo-

X

27ER16=V16' to; 27[R15=V15 ‘to; 2TER15=V15 -toH T.OI.

OTcro/1a BUIHO, YTO OTHOIIICHHE
R: t
2120 const
Vi 27

OnpenenyM HOCTOSHHYIO TI0 IOCHEIHEH TeJeKKe, NpeaBapHTENIbHO OIIpe-

ACJIINB €€ CKOPOCTh

Vie=N -L;;=5,5-0,16 =0,88 m/mMuH.

A e€ pagmyc BpameHus OyJeT paBeH
Rig =01 ny+0,-np=256-4+299 - 1,2=4412wm,
rae /- pa3mMep KOPOTKOTO MPOJIETa;

{ 5 - pa3Mep AJIMHHOTO MPOJETa;

N; — KOJNYCCTBO KOPOTKHX HpOHéTOB,
Ny — KOJIMYCCTBO NJIMHHBIX HpOHéTOB.

Teneps:

R
=16 _ M2 501 i, a to=2nC = 23,14 - 501.4 = 3148,6 Mun =52,5 1.
Vie 0,88

ITockonpKy Ly 1 Bcex TellexKeK BeIMYUHA MOCTOsAHHAsA, TO Vi = Ly - Nj, a

(bOpMyJIy 1 MOXHO IepenucaTh B BUJIC:
i=n

N; =N- z ANi (2)
1
Teneps ICHO, YTO TaK KaK
Ri AR;
Vi:L]_['Ni:— ,TOANi: S —
C C-L
11
N oTcrona omnpenensercs N3MEHEHUE IUKIMYHOCTH OT TEJIEKKH K TEICKKE:
29,9 HKJI
JUISL IMHHBIX ITposieToB AN N=c, = 372 a ;
501,6-0,16 MHUH
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25,6 UKJI
2P o319
501,6-0,16 MHUH
Janee o dopmyse 2 onpeaeiasieM MUKIMYHOCTh KaXKI0H TEICKKHU (CM. Tad-
JUITY), ¥ B UTOTE MMPOCYMMHUPOBAB ITUKIMYHOCTH MAIIIMHBI B IIEJIOM.
HUKIT

U KOPOTKUX MPosI€ToB AN =

Ta6auma. HukmnaaOCTh Tenexek ( 107 ) JoXkJeBaabHOW MamuHbl «Dpe-

MHH
raT».

Howmepa tenexex

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16
79 398 717 1036 1408 1780 2152 2524 2896 3268 3640 4012 4384 4756 5128 5500

.3 ITHKII IMTUKJI

= 43,994 :

MHH MUH
Ortcrona, 11 3aJaHHOTO PEKUMA JIBMYKEHUST PAcX0]1 BOJIBI Ha MIPUBO/I OYJIeT paBeH:

q=W-Ny=8-43,994 =351,95 .
MUH
A 3a ojiuH 000pOT 001NN 00BbEM COPOCOB (OT peXKUMa JIBUKEHUS HE 3aBUCHUT) CO-
CTaBUT:

HuknuuHocTs MamuHbl Oynet paBHa Ny = 43994 -10

Q=q-t,=351,95-3148,6 =1,11-10° 1= 1110 M Ha 06OPOT.
3amaga Ne2

KoJsieco onmopHOM TENEeKKH HOKIEeBAIbHOM MamuHbl «Pperar» nepemera-
€TCSl yCWJIMEM TOJIKAIOIIECH MITAHTW, KHHEMATUYECKN COEAMHEHHOM C THIPOLIMIINH-
apoM npuBoaa. OnpenenuTs CKOPOCTh TOUKH A, Jiexareil Ha 0007e Koieca npu
UKL

LHUKIUYHOCTH npuBoaa Ny = 5,5 , €CJIM PACCTOSIHUE MEXy IT0YBO3alenaMu

MHH
koJieca paBHo AL = 0,16 M, a paguyc kosieca R = 0,5 m..

Penienue

Touka A (cM. puc. 2) COBEpIIAET CIOKHOE JIBUKECHHUE, OJJTHOBPEMEHHO II€-
peMeIasich B MPOJA0JILHOM HaIpaBiIeHUH (TIOCTYMATeIbHOE JIBM)KEHHE) U Bpalla-
sCh BOKpyT IieHTpa O, (BpamateabHOe IBUKEHHE). MTHOBEHHBIN IEHTP CKOPO-
cTel koJyieca OyneT HaxoAuThesa B Touke O, TO €CTh BEKTOpa CKOPOCTEH BCEX €ro
To4eK, B yacTHOocTH O U A, OyIyT MEPICHIUKYISIPHBI OTPE3KaM, COSTUHSIOIINM
3TU TOYKH ¢ eHTpoM O.

Janee BpeMsl IIUKJIa JBM>KEHUS KoJieca t; OyJEeT CKIIaIbIBaThCSl U3 BPEMEHHU
pabouero xoaa (HAMOJHEHWE THAPOIMIMHIPA) t; U BPEMEHH XOJIOCTOTO WJIH 00-
paTHOTO Xoja (OMOPOKHEHUE TUAPOIUINHAPA) tr. JIITUTEeIpHOCTh 1IMKIIa 00paTHO
MPOINOPIUOHATbHA IMKINYHOCTH:

1 1

t -
Y
NT/! 5,5

=018 munn ty,=1t;+t,,
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a TakK Kak t, MOXKHO NpuHATH paBHoii 0,1t,, To t;=1t, - 0,1t, =0,18 - 0,1-0,18 =
0,16 MuH.

Pucynok 2. Cxema koneca 10XKI€BaIbHONW MalIuHbl «Pperar»

3a 3TO BpeMsl KOJIECO NIEPEMEILIAETCS HAa PACCTOSHUE MEKY ITOYBO3allEIaMU
U JTUHENHasi CKOPOCTh TOUEK Ha ero 000/ie, Tak ke Kak U cKopocTh 1eHTpa O; pas-
Ha:
—2L_U5 =1 a yrioBas (0=V—K=L=2mun_
f 0,16  mun’ R 05
Paccrosinne Lo MOKHO HAWTH MO TEOPEME KOCUHYCOB, KOTOPas ISl Halle-
ro ciy4as Mmocjie HeOOoJIbIINX MPeoOpa3oBaHU IPUMET BUI:

Loa =Ry 21+ cos45%) = 0,52(1 + 0,5v2) = 0,92u

TCHCpB a0CcoIIOTHAS CKOpPOCTb TOYKHU A OIIPCACIIUTCA U3 BBIPAXKCHUA:
VA= LOA -0=2- 0,92 = 1,84 M/MUH.

Vi

3amaua Ne3

. 3

Onpenenute 3HEpPro3arparbl HaA OJWH 1OJAUMB HOpMOM m = 300 m’/ra nomus
momaneo F = 70 ra goxaeBanbHOM MammHOW «®dperaT» mpu Hamope BOJBI Ha
BXx0ie B MamuHy 70 m.

Pemenne
O6mwmit 00HEM BOIBI, BBIIAHHBIN MAITUHOM 32 BPEMs TIOJIMBA, COCTABUT

Q=m-F=300-70=21-10° m’,
a moTpeObJissemMas Ipu MOJIMBE MOITHOCTh OYyJIeT paBHa:

N=v7v-G-H,
rme v =10" H/M® — yaeabHbIi Bec BOJEL;
G — pacxon IM;
H — mamop IM.
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Hanee, ecnu 3Ty MOIIHOCTh YMHOKHUTh Ha BpeMs MOJIMBA t, TO U MOIYYUM

HMCKOMBIE SHEPro3aTpaThl:
W=y-G-H -t,atakkak G - t=Q ,10
W=vy-Q-H=1-10"21-10>70 = 14,7 - 10’ mwx.

DTa dHEpPrusi TPATUTCSA Ha MPUBOJ, TPAHCHIOPTUPOBKY BOJIBI 1O TPAKTy Ma-
IIMHBI ¥ 00pa30BaHuE JOXKIA.

[TonmHas xe sHEproeMkocTh nonusa (W) onpenenuTcs no napaMmeTpam Ha-
COCHOU cTaHIuu, rjae Hamop Hy=120 m, 1 k W 1006aBsiTcsi 25HEpro3aTparhl Ha MOJI-
BOJ BOJbI K MaIlIHE:

Wo=7-Q-Hy=1-10*-21-10°-120 =252 - 10’ mwx.
3agaua Ned

CpenHsst CKOpOCTh ABMKEHMSI (PPOHTAIBHOM 0KAeBaIbHONM MamMHbl «Ky-
Oanb -JI» onpexensiercst cpelHel CKOPOCTHIO JIBUKEHUSI KpAaWHUX OMOPHBIX Telle-
xKek (Vk), a IpsIMOJIMHENHOCTh TPyOONpoBOJa 0OECIIEUMBAETCS CUCTEMOW CHH-
XPOHU3AIUH JIBJKEHUS TEJIEKEK B JIMHUIO ITyTEM OCTAHOBKHM BBIOETarOIIMX OTHO-
CUTENBHO COCEAHMUX BIIEpE] U BKIIIOYEHHMs OTCTaBIIMX. ONpeNenuTh NPOMEKYTKH
BPEMEHU HEINPEPBIBHOIO JIBWKCHMSI M CTOSIHUA IIPEANOCIEAHEN TEJIEKKH KpbLla
JIM nipu nosuBHO# Hopme m = 300 m/ra (30 MMm).

Hcxoansie mannblie: pacxon MamuHbsl Q = 200 n/c, Ko3QPUIMEHT MOTeph
noxns B = 1.2, mupuna 3axBara B = 800 M; mepenarouHoe OTHOIIEHHE TTPUBOIA
MPOMEXYTOUHBIX Tenexkek Ny = 2585, kpaitaeit — Ni = 3220, pabounit X0 Tenex-
KU (MyTh, MPOXOJIUMBINA €10 OT BKJIIOUEHUS 0 BhIKIIOUeHUs) — Lpx = 0,16M.

Penienue

CocTtaBuM pacu€THyro cxemy (CM. puc. 3) U IpeaBapUTEIbHO OINPEACIUM
CKOPOCTb MOCJEIHEN TEIEKKU U3 U3BECTHOTO B MEJIMOPALIMUA COOTHOIICHHUS:

mzﬂ,m ecTb Vi = 60Q __ 60200 =042—2.

b

BVKB BmB 12.30-800 ~  wmuH

C y4eToMm TOro, 4YTo CKOPOCTh TEJIEKKH 00paTHO MPOIMOpLHUOHATIbHA TIepeia-
TOYHOMY OTHOIIIEHUIO TTPUBOJIa CKOPOCTH MTPOMEKYTOUHON TENIEkKKH OyJIeT paBHA:

Vi - N :
_ Vi Nk _042:3220 oo, M

v
T N 2585 MHH

Tenepp momecTuM HaOmonaTeNsl Ha KpalHIOIO TENEXKKY, TOTJa CKOPOCTh
MPOMEXKYTOUYHON MOYKHO HAUTH U3 COOTHOIICHUS

Vi = Vie + Vi w1 Vie = Vi - Vie i Vi =0,52 — 042 = 0,1 —— |
MHUH
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31€Ch Vi — CKOPOCTh MPOMEKYTOUYHOM TEIICKKHA OTHOCUTEIBHO KpalHEe.
Crenyromuym 3TarnoM OINpeeIuM BpeMs ABUKEHHS TPEANOCIICIHEN TEJIekK-
KU [PU TIEPEMEILICHUH B Mpeenax padboyero xoja:

L
tl =Vﬂ—%=l,6muu
IIK ’

Jliia ompeneneHusi BpeMeHH €€ CTOSHUS MOMECTHUM HaOIogaTelNs Ha Mpe-
ITOCJIEHIOK0 TEJIEKKY U TOT1A:
Vi = Vi + Vi, a Tak Kak oHa ¢cTouT, To Vi = 0 1 Vi = Vi,
TO €CTh OTHOCHUTEJIbHASI CKOPOCTh paBHA aOCOIIOTHON CKOPOCTH KpaiHE! TEJIEKKH.
[IpocTout 3Ta TEmexKa MPOMEKYTOK BPEMEHH PaBHBIM:

[
_'px _016 _
3 0.42 0,38 mun,

a JUIMTEIIbHOCTH LUKJIA €€ NBUKEHUS (Tepuojt) coctaBut T =t; + t; = 1,98 muH.
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3agauda Ne5

Ha puc. 4 mpencraBieHa oqHa U3 BO3MOYKHBIX CXeM ITprOOpa cTabuiIn3anun
Kypca (QpOHTAJIBHOM 10KIE€BAJbHOW MAIMHBI C TUAPONpUBOAOM. Paboraer oHa
cienyromuM oopasoM. McxonHoe MojiokeHne MexaHu3Ma — HelTpanbHoe. [lpu
ATOM KJIAIlaH 7, PETYJHMPYIOLMH pacxo BOJBI, MOCTYHAKOWENR K THAPOLWINHIPY
IIPUBO/A, ITOJIHOCTBIO OTKPBIT M PacXod M CKOPOCTb JIBM)KCHMS TEIEKKH MAKCH-
MasibHBL. [Ipu HexenarenbHOM €€ pa3sBOPOTE HANPABIIAIOIIMM 3JIEMEHT (TPOC, Ka-
HaBKa U T.II.) BO3JAECHCTBYET HA IITAHTy 3, a CJIEJOM U Ha MOJ3YH S5, NPHXUM 6 OT-
XOJIUT BJEBO M KJIAllaH APOCCEIUPYETCs, YMeHbIas pacxod. CocenHssl Telexka
JBHKETCS C IPEKHEN CKOPOCTBIO, U 34 CYET PA3HULIBI CKOPOCTEW IPOUCXOIAUT BBI-
paBHUBAHUE MO Kypcy LeHTpainbHOoro npoiéra M. OOpaTHbIil X0 MOJI3yHa Mpo-
HCXOJIUT 32 CYET NPYKUHBI 4.

Onpenenuts ONTUMAIBHBIN poduib npukuMa 6.

Pemenue
PaccmoTpum 1o0KEHHE TOJI3yHA B OJHOM M3 MPOMEKYTOUHBIX IOJIOXKE-
HUU, T/I€ Ha IPUKUM (HAKJIIOHHAS IUIOCKOCTh) JEUCTBYIOT TPH CHIIBL: P — peakius
Ha YCUJIME MPYXKUHBI CKaThs S KianaHa 7; Q — ycuinue npyXuHsl 4 U cujia TpEHUA
— Frp. HampaBiieHbl OHM Tak, Kak IOKa3aHO Ha pacy€THOM cxeme. Pa3noxum cuiel
P u Q BIosib ¥ NEPHEHIUKYISIPHO OTKOCY MPHKMMA U COCTAaBUM ypaBHEHUE pPaB-
HOBECHS TPOJIOJIBHBIX MPOEKIUI CUJT:
F, =F; + Frp,
OYEBUJIHO, YTO
F, =P -sind; F, = Q - cosé.
Cuily TpeHUsI MOYKHO HAWTU U3 CIEAYIOIIETO BBIPAXKEHUS
Frp = frp(N; + Ny),
r7i€ IPH>XKUMAIOIINE CUJIbI PABHbI
N;=P -cosd, a N, =Q - sind.
[ToncraBuM BCE B HCXOHOE YPABHEHUE:
Q- coséd =P -sind + frp (P - cosd + Q - sind), oTKya

Q(cosa - frp - sind) = P(sind + f1p - cosd) unun

sino +f, -cosal
p
=K-P.

coso —f, -sino
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CxeMo npudopa cmaduau3ouul kpoa

~

/

1 - HanpoBAsiowue poauKu; EEEL CErD YN
2 = nonagH;

3 - poHO2;

4~ Bo3bpomHas nplxuHo;
5 - Mpy¥UHO kAONOHD

B - npuxUr

T - KknonoH.

UnmuransHell npoduns omkoca

iy |

0 =

i }

10

Pucynoxk 4. Cxema npubopa crabunuzanuu Kypca
B nocnennem Beipakenun kodddumment K 3aBucut ot mpoduis oTkoca,

T. €. (bOpMI)I, BBIYHCJIMM €TI0 3HA4YEHUS, a TAKXKE 3HAUCHHUS JJIUHBI OTKOCa L B 3aBH-

cUMOCTH OT yriia & nipu frp = 0,1 1 MakcuManbHOU BeIMYMHE Xoja mToka h = 10
MM 110 (popmyIie

Pe3ynbTaThl npeicTaBiIeHbl B HUKEITPUBEIEHHON Ta0HUIIE.
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Tabmuma. Usmenenus kospdunrenta popmel K u 1munb1 oTkoca ot yria d.

0

o 10 30 45 60
K 0,22 0,71 1,0 2.20
L, Mmm 56,8 17.9 10,0 5,8

Kak cinenyert u3 pacuéros 3aBucumocth K = f(a)) mpsiMmo mponopryuoHanbHa,
a L =f(a) — 0OpaTHO mMpomopiimoHaIbHA 0, & HAM KEJIaTeIbHO NMETh MUHUMAJTb-
HBIMU U OJTHO U JIPYTrO€, 4eM MUHUMU3HUpYyeTcs cuia Q U XoJ nmon3yHa ( yMeHbIla-
€TCSl YTOJ Pa3BOPOTA TEJIEKKU U TMOBBIIIAETCS YYBCTBUTEIBHOCTH MpUOopa). Bol-
X0/l U3 CUTYaIlMX MOKHO HAaWTH Pa3HbIMU CIIOCOOAMH, B YHACTHOCTHU, MPUHSATH KOM-
OMHUPOBAHHYIO CXEMY, KaK MTOKa3aHO Ha PUCYHKE, KOrjJa B Havajie 00paTHOro Xo-
Jla TpU HaMoJ3aHUHM OTKOCa Ha MTOK cuia P emé HeOonbImast U yriasl o MOXKHO
OPUHATH YBEJIIMYEHHBIMU, a CIEJOM C Bo3pactanueMm P ux ymenwsmuth. Temneps,
3Has culy Py, 1 Benuuuny Lo, MOXKHO HalTU clily Q. U TO00paTh HEOOXOI1-
MYIO BO3BPATHYIO MPY>KUHY.

3agauda Ne6

OnpenenuTh YCTaHOBUBIIIYIOCS CKOPOCTh CBOOOHOTO TMAICHUS KaIlJId BOJIBI

nuameTpoM d = 2 MM nipu ckopocTsax Betpa W =0 Mauw=s5" Koaddunment
C C

a’poauHaMuyeckoro conpotuieHus Cy npuHATh paBHbIM (,5.
Pewmenne

[Ipu oTcyTcTBUU BeTpa y CBOOOIHO Majiarolield Karii BeKTOp CKOPOCTH Ha-
MPABJIEH BEPTUKAIBHO BHU3 U UMEECT MOCTOSIHHYIO (YCTAaHOBHUBIIYIOCS]) BEJIMYUHY.
U Ha He€ AeHCTBYIOT TOJIBKO JIBE CUJIBI (CM. pUC.5): CHIIa TSHKECTH U CUJIa a3pOJIu-
HAMHUYECKOTO CONPOTUBJICHUS, pUuYéM: F = P.

Cuiia a3poAMHAMUYECKOTO COMPOTHUBIIEHUS MPOMOPIINO-

F HaJbHA KBAIPaTy CKOPOCTH U OMPEACIUTCS U3 (POPMYIIBIL:
A 2
v
| F — CV . f . pl —_—,
* :
d ‘ nd?
y rae f = T TUIOIIAAb MOTIEPEYHOTO CEUEHHUS KaILIH;
y
‘P p1 — INIOTHOCTH BO3AyXa.
Cniia TSHKECTH HAaXOOUTCS M3 OOIIEM3BECTHOM 3aBUCHUMO-
CTH
A%
P=p,-W-g,
Pucynok 5
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3

T v
rac W = T — 06’I>CM Kalliu, p2 —IIJIOTHOCTBb BOJBbI; g — yCKOpeHHC CBO60,£[HOF0
IHaacHusA.
Ttd2 V2 nd3
IIpupasHsieM nosnydeHHble BeipaxxeHus: Cy; - 1 ‘P > =pr-g- T

[Tocne cokparieHuit u mpeodpa3oBaHU MOTYYUM PACUETHOE BhIpAXKEHHE:

v=1s P28 d
p1-Cyv

KT
ITpu Temmneparype cpeasl 20°C mI0THOCTH Bo3ayxa pasHa 1,21 —3» @ BOJbI

KT
1-10° —3 TOrJa
M

M

V= 1,15\/%103 1073 =654

Pucynoxk 6

2o

:V:

3amaua Ne 7

1,21-0,5 c

Berep Oyaer OTKIOHSATH CKOPOCTh KAl OT
BEPTUKAJIH, MOSABUTCS €€ MPOEKIMS Ha TOPU30HTAIh U
BOCIIOJIb30BABIIMCh TTPUHIIUIIOM HE3aBUCUMOCTH JIBU-
JKEHUM, MOXHO COCTaBUThH CJICAYIOIIYIO PacUETHYIO
cxemy (cM. puc. 6).

Otkypa siCHO, 4TO

Ve =V2 + W2 = 6542 +52 =g oM
C

a yroJ OTKJIOHEHHS BEKTOpa CKOPOCTH Vw OT BEpTUKA-
JM oTnpenenuTcs u3 Gopmy:

S 0,764 u ¢ = arctg 0,764 =37°21".
6,54

Onpenenuts cUIly yaapa Karjd JOXK/s O MOYBY BOCIIOJIb30BABIIUCH JIaHHbI-
MU pe3yJbTaTaMy petieHus 3aaadu Ne 6.

Penienue

N3 ypaBHEHMS 3aKOHA COXPAHECHUS ABUKECHUS MOYKHO ITOJYYUTh U3BECTHYIO
3aBHCUMOCTbD, XAPAKTEPU3YIOIIYIO MTPOLECC B3aUMOJICUCTBHS ABYX MaT€pHATbHBIX
TEJI MOCPEACTBOM yAapa, KOrjaa CKOPOCTh OJTHOTO U3 HUX YMEHBIIAETCS JI0 HYJIA, a
BTOPOT'0 HUKAKUX MU3MEHEHUU B CUJIy pa3HbIX NpUYMH HE mpeTeprneBaet. OHO Oy-
JIeT IEVUCTBUTEIBHO U B HAILIEM CIIy4ae:
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P-t=m-V,
rie P — cuna ynmapa xarm;
t — IIUTEIBHOCTH yAapa;
mu V — Macca ¥ CKOPOCTh KarlIy.
VYap Karm o MoYBy € JOCTaTOYHON JIOCTOBEPHOCTHIO MOYKHO IPUHSATH He-
YIOPYTUM, TOTAa BpeMs yaapa OyaeT paBHO:

t=k 2,
v
rae  d — nuaMmerp Kamiu;
K — ko3 punment pasusiii 0,5.
Coenunsist 06€ GopMyJIIbI ¥ IOJICTABIISIST KCXOIHBIE TAHHBIC, TIOTY UM

3
p=P Ty2 g2 L0734, 2 510732 2179103 H ~18r.
3anmaga Ne8
S SR
\\\\\

Penrenue

I % [IpumMeM  CKOpPOCTH  4YeJIOBeKa  PaBHOM

V (M/c), a UHTCHCHUBHOCTHh BBINAJICHUS OCAIKOB

paBHOU 1 (MM/c). PaccrosiHre, KOTOpOEe Halo Mpe-

OJI0JIETh 0 YKPBITUS MycTh paBHO L (M). Jlanee Bocmonb3yeMcs MPUHIMIIOM 00-
pPaTUMOCTH JIBI)KEHUN M OCTAaHOBHUM 4YEJIOBEKa, TOTAa 00JIaKo IO OyIeT mepe-

MENIaThCsl HaJl HUM CO CKOPOCThIO — V, a BpeMsl MPOXokaeHus uM mmytu L Oyxaer
paBHO:

L y : L
t= V , 4 CJION OCAKOB, BbIIIABIINX 3d 9TO BPCM:1 h=1-t=1 V .

Ortcrona sicHo, uto h 00paTHO MpomnopuuoHaNeH V, a MOCKOJbKY OOIIMii
00BEM BOJIBI, KOTOPHI BBUIBETCA HA YEJIOBEKAa MOXKHO HAaWTH KaK MPOU3BEICHUE
ATOTO CJIOS Ha IUIONIA (b TOPU30HTAILHON TPOEKIIMN YeJIOBEYECKOT0 Teja, KOTopas
B 000X ClIy4asiX OAMHAKOBA, TO OEryuIuil 4eI0BeK HAMOKHET MEHbBIIIE UITYIIETO.

6. KoHCcTpyKIIMHU 10K/1€BAJBHBIX MAIIIUH

B ob6macty 0TeueCcTBEHHOTO METMOPATUBHOTO MAITMHOCTPOCHHS MBI Ceidac
pacrojaraeM TeMH e 00pa3laMu J0KI€BAIbHON TEXHUKH, C KOTOPHIMHU 3aKOHYU-
JI1 BOCBMUJIECATHIE-IEBSIHOCTBIE TOAbl. B TE€ueHHe OINpeNeICHHOTO MPOMEXKYTKa
BPEMEHU HAay4YHO-HCCJIEIOBATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE pPabOThl MO
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MOJIEPHU3AIMA U BOCCTAHOBJICHHIO yUENeBIIUX M mo3BoimiIN B KaKOKW-TO MeEpe
COXPaHUTh UMEIOIIUICS MapK MallUH, OJHAKO TErepb 3TO HalpaBieHHE ceOs Hc-
4yeprano BBUAY KaTacTpOPUUECKOTo, MPEXkIAEe BCEro, MOPAIIbHOIO U MaTepUATILHO-
ro U3HOCA TeXHUKH. HyKHBI HOBBIE TEXHUYECKHUE CPEACTBA MOJIUBA JOKICBAHUEM,
C WHBIMH, YE€M TPEXKIE, IKCILUTyaTAlHOHHBIMH M TEXHOJIOTHYECKHMMHU BO3MOKHO-
CTSIMH U IIapaMETPaMHU.

OteudecTBEHHBIE AOXKACBalIbHbIE MalIMHbI cepuil «Pperat» u «KyOaHb»
MHOT'OKPATHO OIKCAaHbl U XOPOIIO M3BECTHBI, IOATOMY 3/I€ECh 3aTparuBaTh UX HE
OyzeM, a OCTAHOBUMCS Ha OTHOCHUTEIIFHO HOBOM M MaJIOM3BECTHOM JI0XKICBAILHOM
mammae «Munu @perat — OIll», pazpadorannoit CKb «loxap» (cMm. puc. 7 u 8).
Ot «@perata» y MallMHbI B3AT TUIPOLMIMHAP C KHUHEMATUUYECKON CXEMOM MPUBO-
na xkonéc, ot «KybaHu» omopHas Tenexka, IIpeHTelbHas pepMa U KOHCOJIb.

OHa MOeT UCIOJIb30BaThCA ISl MOJIMBA MPAKTUYECKU BCEX CEIIbCKOXO3s5IM-
CTBEHHBIX KYJIbTYp M COCTOMT U3 JIBYX (epM BOAOIPOBOIALIECIO TpyOOmpoBoaa
ONUPAIOIINXCA HA TPU TEJEKKH, UMEIOIINE THAPONPUBOALI Kosec. McTounnkom
DHEPIUM JUIsl IBUKEHHUS TEJICKEK SIBISIETCS JABJIICHUE BOABI B BOAOIPOBOISAIIEM
TpyOOIpPOBOJEC MAlIMHBI, KOTOpasi MOJAETCA B HEro 4yepe3 TMOKUIl IUIaHT OT TUA-
paHTa CTaIlMOHAPHOTO MOJUBHOTO TPyOOINpoBoAa. JIBIKEHHE TEICKEK «B TUHUIO»
o0ecreynBaeTcsi CUCTEMOM CUHXPOHH3ALIMH, & PPOHTAIBHO — CUCTEMOM JBUKEHUS
[0 KypcCy, KOTopasi BEAET MalllMHy ¢ MUHUMAJIbHBIMU OTKJIOHEHUSIMU OT HallpaB-
JSFOIIETO TPOCa 3a CYET U3MEHEHMS CKOPOCTH KpaHUX Tenexek. Hanmuue cucre-
MBI 3aIIUTHI 00ECTIEYMBACT OCTAHOBKY MAIlTMHBI TIPU BO3HUKHOBCHUM HEUCITPABHO-
CTel B mpoliecce pabOThI, MPEIOTBpallias aBapuiHyI0 cuTyanuio. PeryiaupoBanue
HOPMBI MOJIMBA TPOU3BOJIUTCS 32 CUET UBMEHEHUSI CKOPOCTH JIBUKEHUS MAIIUHBI.
PeBepcupyercs mammHa Bpy4HYIO, IEPECTAHOBKON TOJKATENEH KOJEC TUAPOIPH-
BOJIA KQXKJIOW TETEHKKH.

[1o MHeHuIO pa3paboTyMKa MallliHAa UMEET CIEeAYIOIUEe JOCTOMHCTBRA:

— aBTOMAaTH3allMs TIpoliecca TOJiMBa, OOECleunBalomas MUHHUMAJIbHBIC

TPYyZIO3aTpaThl U BO3MOXHOCTb KPYIJIOCYTOYHOTO JOK/I€BAHUS;

— Xopolilee KaueCcTBO MOJIHBa;

— HHU3Kas WHTEHCHUBHOCTBH JIOXKs, oOecrieunBaroias TpedyemMoe mpoMadu-
BaHME MOYBHI 0€3 00pa30BaHuUs MOBEPXHOCTHOIO CTOKA;

— BO3MOXXHOCTh BHECEHHMS C TIOJUBHOM  BOJON  yJIOOpUTEIBHO-
MEJIMOPAaTUBHBIX BEIIECTB 3a CYET NMPUMEHEHHUS KOPPO3HOHHOCTOMKHUX
MaTE€pUAJIOB U MOKPBITHI;

— HaJIM4YMe BBICOKOTO KJMpeHca Mo (pepmaM 00ecreyruBaeT BO3MOMXKHOCTD
TI0JIUBA BBICOKOCTEOENBHBIX KYJIbTYD;

— Xopolias MPOXOJUMOCTh MaIlIMHBI, OJIaro/iapsi UCIOIb30BAHUIO PE3UHO-
BBIX MTHEBMATUYECKUX IIMH HU3KOTO JAaBJICHUSI C BBICOKMMH T'PYHTO3a-
XBaTaMH;

— BO3MOXXHOCTH TIEPEMEIIICHUS] MAITMHBI B Ipoiiecce paboThl O€3 JOMOTHHU-
TEJIbHOTO MCTOYHHKA NUTAHMS, UCIIOJIb3YS SHEPTHUIO IIOJMBHOW BOJIBI;
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— BO3MOXKHOCTh HCIIOJIb30BAHUSI MAIlIMHbI Ha ABYX MO3ULUSIX MYTEM ycCTa-
HOBKHM JIOTIOJTHUTEIBHOTO KypPCOBOTO OOOPYJIOBaHUS U BTOPOW JIMHUU
THAPAHTOB.

Hopma nonuBa peryaupyercst TOJbKO BPYYHYIO TOBOPOTOM PYKOSITKH KpaHa

— 3a1arynuka ckopocTu. C MalllMHOW MOTYT MOCTaBIISIThCSA Pa3HbIE KOMIUIEKTHI Ha-
MPABJISIOLIETO TPOCA, YIIOPOB ¥ TMOKOrO 1IJIaHTa IIPU PACCTOSIHUM MEXY THApaH-
tamu 100 1 120 m.

B 3aBucUMOCTH OT TBEPIOCTH MOYBBI MOXKET OBITh U pPa3Has KOMILJICKTAIIUS
mmH. [Ipu tBEprocTu Ha ryoune 10 cm 0,1-0,2 MIla pexomennyrorcs mmas 18,4
— 24; mpu tBepaoctu 0,2-0,3 MIla mmner 18,4 — 24 unu 16,0 -20; a mpu TBEpAOCTH
6omnee 0,3 MIla mmnsr 16,0 — 20. TBEpAOCTH NPUBOIUTCS TPUMEHHUTEIBHO K TIOI-
TOTOBJICHHOMY K TTOCEBY TOJIFO TIPHU BJIAYKHOCTH MOYBHI paBHO HB.

Bnonpe nuHUM THAPAHTOB JOJDKHA OBITH YCTPOEHA AOpOTa MIMPUHON SM s
JIBIDKCHUS IICHTPAIBHOM TEJIEKKHU U BOJIOUEHHS IJIaHTa. PekoMeHayeTcs 3aceBath
ATy JOPOTY HM3KOpacTylnuMu TpaBamu. [lapannensHo JIMHUU THAPAHTOBR Ha IPO-
THUBOMOJIOXHON CTOPOHE JOPOTHM YCTaHABJIMBACTCA HAMPABIIIOMIUA KypCOBOM
TpoOC.

Mamuna npegHasHaueHa Jyisi padoThl Ha OPOIIAEMbIX YYacTKaX IJIONIAJbIO
110 26 Ta co croKoHHBIM penbedoM. [TonuB ocymiecTBaseTCs IPH €€ IepPeMEIICHIH
[0 TMOJII0 B IPSIMOM U OOpPaTHOM HAIMpPABJICHUSIX BJIOJb THAPAHTOB OPOCUTEIIHLHOM
cetu. OcHamaercsd CpeAHECTPYUHBIMU JI0KACBAIbHBIMU aIllaparaMu KpyroBOro
JIEUCTBHUSA B KOJM4YecTBe 21 1T, HU3KOHATIOPHBIMHU JTOKJEBAIbHBIMY aIlllapaTaMH —
2 1IT U JBYMSI KOHIIEBBIMH aliiapaTaMUi CEKTOPHOTO THUIIA.

Texnuueckas XapaKTCPHUCTHUKA

Pabouee naBnenue Ha runpante, Mlla 0,56 -0,58
Pacxon Boxgsl, n/c 26
[[Iupuna 3axBara TOKIEM, M 200
JuaMeTp BOJIOMIPOBOASIICTO TPYyOOIIpOBOAa, MM 100
KommuecTBo Temexex 3

Knupenc no gpepme, m 2,7
Imomanes opourenus, ra 12-26
CKopoCTh ABUXKEHUSI, M/MUH 0,16 - 0,64
Hopma ronuBa 3a poxo, M /ra 110 —-450
[Tpor3BOAUTENBHOCTD 32 YaC OCHOBHOTO

BpeMeHH 1pu HopMe 300 M/ra, ra/u 0,3
Cpennuil nuameTp Karuid, MM, He OoJiee 1,5

JlommyCTUMBIH YKIIOH BJIOJIb BOJOTIPOBOSIIIETO

110sICa MaIlIUHbI

Macca, T 6,5
Cpok cityx0bI, JIeT 12
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7. 3apyOekHasi 10:K1€eBATbHAS TEXHUKA
7.1. ®upma RKD (Ucnanusn)

®upmMoii BBIMYCKAIOTCS MHOTOOMOPHBIE JIOK/I€BAJIbHBIE MAIIMHBI JIJIS TTOJIH-
Ba MOJIEH CpeHEero M OOJIBLIOTO pa3Mepa C Pa3HbIMU CEIbCKOXO03HCTBEHHBIMU
KyJIbTypaMU B Ppa3JIMYHBIX MOYBEHHO-KIMMATHUYECKUX 30HAX, YeM OOBSICHSIETCS
pazHooOpaszue Moau(UKAIKMi MalluH U UX (HYHKIIMOHATBHBIX BO3MOXHOCTEH. OT-
JUYUTEIBHBIMU Tpu3HaKamMu JIM QupMbl SBISIOTCS CIOCOOHOCTH padoTaTh MpH
MaJbIX U YMEHBIICHHBIX HANopax, HAJIWYMe aBTOHOMHOTO WMJIU LIEHTPAIM30BaHHO-
ro HEprocHa0KeHus, 3a00p BOJBI U3 OTKPHITOTO KaHAJIa WA C TTUTAHUEM I10 THO-
KOMY IIUTaHTY, THJIpaHTa TPyO4aToil HAMOPHON OPOCUTEIBHOM CETH.

MammuHbl BBITYCKaIOTCS (PPOHTAIBHBIE U KPYTOBbIE, a TakKe MYJIbTHIICH-
TpaJibHbIE, IOBOPOTHBIE U UMMOAPOMHBIE (OBajbHBIC T0JIs). [Ipu KomMyecTBe mpo-
JIETOB OT OJIHOTO M BBIIIIE TPACKTOPUHU ABUKEHUS MOTYT OBITh MPSIMOIUHEHHBIMH,
KPYTOBBIMHU, MOBOPOTHBIMU M KOMOWHHUPOBaHHBIMHU. B KauecTBe a0kKae00pa3yro-
IIUX YCTPOMCTB UCMONB3YIOTCSA HACAJAKU U alnaparbl pa3IMYHbIX TUIIOB C pabo4u-
mu pasiaeHusamu ot 0,42 no 5,2 Kr/cm>.

Pucynok 9
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Paccmotpum monpobHee cTaHmapTHYIO HOXKAeBaIbHYI0 cuctemy cepun HRL
(Hipodromo). Ona nipesicTaBieHa Ha pucyHkax 1-4 1 BBITIOJIHEHA IO OJIHOCTOPOH-
HEM CXEME C IIUPOKOM YETHIPEXKOJIECHOU LEHTPAIBHOM TEJIEKKOM, KOTOpas IpHU-
rpyxeHa OaminactoM — OeTOHHBIMH OJokamu (cM. puc. 9). Kakue-nmu6o sneprooo6-
pa3yroue yCTpOMCTBA HA HEM OTCYTCTBYIOT.

Pucynok 10

Ha opocurenbHoil cucTtemMe ¢ TAKUMU MalllMHAMU JIOJKHA OBITh BHICOKOHA-
MOpHasi TpyOU4aTasi CeTh ¢ COOTBETCTBYIOLIMMHU IMapaMeTpaMy HACOCHOM CTaHIIUU C
TEM, YTOOBI MPOAABUTH HE TOJBKO MAarucCTpalid, HO W JJIUHHBIN TMOKUIA MOABOAS-
U I[IJJaHT, a Tak)Ke MoJ3eMHasi KaOeiabHas pachpeeiuTeNbHas 3JIEKTPOCETh C
COOTBETCTBYIOILIEH apMaTypol M TOXKE ¢ TMOKUM TMOJBOASIIMM Kadenem. DTo Jie-
JIaeT MPEANOYTUTEIBHBIM B CiIydae NMpUMEHEHUs Takux JIM KOMIakTHOE pacro-
JIO’KEHUE TOJIeH M HAIM4Yue BOJIM3U BBICOKOBOJIBTHBIX cTarmonapHbix JIDII, korto-
pble KOMMYTHUPYIOTCSI C CUCTEMHOM AJIEKTPOCETHIO YEPE3 MOHMKAIOIIYIO MOJICTaH-
LHIO.

[TpssMOTMHEWHOCTD JBMIKEHUS MaITUHBI 00CCTICYMBACTCS CUCTEMOW CTa0u-
JU3aluy Kypca ¢ HampaBJsionlen 3eMisiHor kaHaBkoil (puc. 9,10,11), B koTopyto
MOMEIIAIOTCS CIEeNUANIbHbIE IITAHTH, COEJAMHEHHbIE C CHCTEMOW CTa0MIM3alluu
kypca. OnHa U3 mTaHr padoTaeT Mpu ABMKEHUU BIIepes, a BTopas — Ha3aj. OTede-
CTBEHHBIC aHAJIOTH TaKoW cucTeMbl BHepBblie oTpadotanbl CtaBHUMI'mMowm Ha
AKCIIEPUMEHTAIBHOM JOXAEBAIbHON MamnHe «HuBax.
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Pucynox 11

Pucynok 12
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Pucynox 14

MammmHa MOXET NOJIMBATH IOJS HE TOJIBKO MPSMOYTOJIBbHOW, HO U OBaJIbHOU
dbopMbI, HE TIpeKpalas MoJuBOB BO Bpems pa3BopoTtoB (puc. 12,13), Ha puc. 14
KaK pa3 TakoW pa3BOpoOT M mokaszaH. [Ipuuém, neHTpanbpHas TeleKKa OCTaeTCs He-
MOJIBMKHOM, a JIOXKJEBOM IMOSIC MOBOPAYMBAETCA B CTHIKOBOYHOM IapHupe. Tex-
HUYECKU TaKOW MpPUEM BeChbMa CIIOKHO OCYIIECTBUTh, TAK KaK HAacCTpoiKa mpudo-
POB CHHXPOHHU3ALNU JIBUKCHUS OTIOPHBIX TEJIEKEK B JUHUIO TIPU MPSIMOJIUHEITHOM

Y KpYrOBOM JIBIDKEHHH pa3Hble, pa3Has U HACTPOMKA JIOKJEBAJbHBIX amlaparos.
Ho 3aro cymecTBeHHO mOBBIMIAETCS 3()PEKTUBHOCTh MPUMEHEHHUS] MAIUHBI 32
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CYET YBEIIMYECHUS MOJMBAEMOM IUJIOIIAAU, CHHXKEHHUS YIEIbHOM MATEPUATIOEMKO-
CTH U T.II.

Pucynox 16
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Ha pucynkax 15 n 16 nokazansl 1Be 0JHOCTOPOHHME MallIMHbI Mapku Later-
al, B oTIM4Me OT BBIIICONMCAHHBIX MMEKOIIHME Y3KHE LICHTPAJIbHBIE TEJEKKH, Ha
KOTOPBIX JOMOJHUTEIBHO PACIOJIAracTCsl IU3EIbHBINA ABUrATENb C TEHEPATOPOM U
TOIUIMBHBIM OaKkoM. DTUM JOCTUTAETCS aBTOHOMHOCTb SHEProCHAOKEHUS! (MCKITIO-
YaloTCs pacmupeeuTeNbHbie dekTpoceTtn). Mamuna Lateral 4 (puc. 15) He pas-
BOPOTHasi M IIOJIUBAET IIOJS MPSAMOYTOJBbHOM (DOpPMBI, pacroyiOKEHHbIE COOKY
Tpaccel ABWxkeHuUs, a Lateral 4 + 2R (puc. 16), pa3BopoTHas 1 MaHEBp OCYIIECTB-
JSIeTCS Ha ABYX OMYIIEHHBIX TOPLEBBIX KOJIECAX BMECTE C LIEHTPAIbHOU TEIEKKOM.

Ha pucynkax 17 u 18 nmoka3aH BapuaHT HCIOJIb30BAHMS B KAYECTBE HAIIpaB-
JISTIOIETO 3J€MEHTa CHCTEMbl CTAaOMIM3alUy JIBMXKEHUSI MAIIMHBI TI0 KypCy Ha-
3eMHOT0 Tpoca, Kak y «Kybanu — JIK». [loHsTHO, 4TO Takoil BapuaHT KOHCTPYK-
IIUU 11eJIeco00pa3eH Juisi KpyIHOPa3MEpHBIX IITMHHBIX MOJIEH.

Pucynoxk 17

OupMoil BBIITYCKAIOTCA W MAIIWHBI ¢ 3a00pOM BOJIBI U3 OTKPBITOTO KaHAJA.
OHHU OCHallleHbl BCACHIBAIONIEH JTMHUEW M aBTOHOMHOW HAaCOCHOU CTaHLHMEH, pac-
MOJIO)KEHHOM Ha IIEHTPaJbHOM TeJexKe. OHeprocHaOXeHHe — JIU3eib-
TeHEepaTOPOM WJIH 10 THOKOMY KaleJro.

[Ipou3BoasaTCs U IBYXCTOPOHHHE C CUMMETPUYHBIMA M ACCUMETPUYHBIMHU
OTHOCHUTEBHO TPAacChl LIEHTPAJIbHOW TEJEKKN KpbUIbsIMU MamuHbl. Ha puc. 19
nokazana JIM LA 0590, a na puc. 20 IM LA 604 (31ech BUAHO YCTPOMCTBO JIS
OCTAHOBKHM MaIlIMHBI Ha Kparo 1oJisg). O0e mupoKo3axBaTHbIE U HEPA3BOPOTHHIE, a
LEHTpaAJIbHBIE TEJNEKKU BBUJY HAIMYUS IIEHTPATM30BAHHOTO BOJIO-, SHEPrOCHAO-
KEHHUSI UMEIOT MPOCTYIO JBYXKOJECHYIO KOMIIOHOBKY.

52



Pucynox 18

Pucynok 19
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Pucynok 20

Pucynoxk 21

W3 npyrux ¢poHTanbHbIX MamuH cieayeT otMeTutsh JJM RKD Multi, koto-
pas BoeinonHeHa noxoxen Ha JIM cepun HRL, Ho nmonmuBate moxer I' n naxxe U —
oOpa3Hsie 1mosis. BeimyckaeTcst 1 OJHOMPOJIETHAS C IByMS KOHCOMsIMU MamnHa LA
— 608 (puc.21), ocHamieHHas OAHOW Beaylled U OJHON BEAOMOM TEIEKKOU. Y-
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TOMUMBO paboTaeT u Ha ykioHax. O0e MalIMHbI TPEOYIOT LIEHTPATU30BaHHOTO BO-
J10- U DJIEKTPOCHAOKEHMUSI.

@upmMoil BBINYCKAIOTCA U Pa3HOOOpa3HbIe MAIIMHBI KPYTrOBOTO JIEHCTBHSL.
Ha pucynkax 22 m 23 noka3aHa Takas cTaimuoHapHas mHoroomnopsas /IM Pivot
Center. llenTpanpHas omnopa (puc.23) aHKEpHBIMHU OO0JITAMHU KPEMHUTCS K KBaJpat-
HOI OETOHHOM IIIUTE, KOTOpasi 00ECIeYnBAET YCTOMUUBOCTh KOHCTPYKIIUU K KPY-
TAIIEMY MOMEHTY, BO3HHKAIOIIEMY IIPH BpallleHuH nposietoB. [logada Boabl ocy-
LIECTBIISIETCS YEPE3 BEPTUKAIBHBINA CTOSK U KOJIEHO, U3TOTOBJIEHHBIE U3 OLIUMHKO-
BaHHOH cTanmpHOM TpyOBl nuameTpoMm 219 mm. 37ech k€ CMOHTUPOBAH U TOKO-
cbeMHUK. CTaHIapTHBIA KJIMPEHC MAIIKHBI 3,3 M, a B CIEHUAIIBHBIX MOJEIISX MO-
xer pgocturath 4,1 m. IIOHATHO, 4TO W 3Ta U JIpyrue KpPyroBbl€ JOXKAECBaJIbHBIC
MAIIMHBI C AIEKTPONPUBOJAOM HEABTOHOMHBI M TPEOYIOT MOABOIA AJIEKTPOIHEPTUN
¥ 107 HaropoM BoAbl. OTCI0/1a U HEOOXOJUMOCTh OCHAIIEHUSI CHCTEMBI COOTBET-
CTBYIOIIUMU CETSIMHU.

Pucynox 22

Mammnael mapku Center Mono oJTHONIpOJETHBIE (MIPOJIET + KOHCOJb) Y3KO-
3axBaTHbIe ¢ paaumycoMm monuBa a0 100 m (3,8 ra), MoryT mosmBaTh HEOOIBINIHE
M30JMPOBAHHBIE YYACTKH, a TaK K€ YCTAHABIMBATHCS HA HEMOJIMBAEMBIX IUIONIA-
JISIX CUCTEM C MHOTOOTIOpHBIMH kpyroBbiMu JIM. K satomy B Mmoauduxaimu Mono
Multicenter moiMBaT ¢ HECKOJIBKUX MO3UIUMH U C MO3UIIMKM HA MO3UIUIO TIEpeMe-
LIAFOTCS CAMOCTOSITEIBHO.
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Pucynox 23

Pucynok 24
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CkoHCTpyHpOBaHbl U MHOTOMpPOJIETHRIE KpyroBeie JIM cuctembsr Multicenter
(puc. 24). OnsTh ke nepee3 bl MPOUCXoAT 0e3 oMol Tpaktopa. Pekomenayer-
csl moJIUB 2-X, 3-X U jgaxe 4-x nojeil. Ilepen nepemenieHUeM TEJNEKKU MOIHUMA-
I0TCSI YCTAHOBJICHHBIMU HAa HUX THAPOJOMKpPATaMH U KOJIECa pa3BOPAYUBAIOTCS Ha
90°. TIpormecc mpoucxoauT 6e3 pydHbIX omneparmii. [ToToM orepaTop neperoHsier
MAlllMHy Ha JIPYTyI0 MO3ULHKI0. DHEPrus Mpu 3TOM MONAETCA IO CIIEUHUATBLHOMY,
HaMOTAHHOMY Ha 0apabaH HEHTPaATbHON TEJIEKKH KaOelto.
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7.2. ®upma Valmont Irrigation (CIIIA)

dupmMa sBIsSETCS BEAYyIIeH B MUpE B 00JIaCTH pa3pabOTKU U MPOU3BOACTBA
JOKJIEBAJIbHON TEXHUKHU U, TTOXKaIyH, Haubosee u3BectHa B Poccun, mpudem, ere
¢ 60-x rojoB, Korma Hamu Oblna KyruieHa mammHa «@perat» (Valley). @upma
CUUTAET, YTO SBJISICTCS €AMHCTBEHHBIM B MUPE IIPOU3BOJIUTEIIEM, Y KOTOPOTO UMeE-
€TCs COOCTBEHHBIM WHXKCHEPHBIM IITAT CIEIHAINCTOB IO OPOIICHUIO, U pa3pa-
00TYMKOB HOBOM TeXHHKHU. K TOMY k€ BCE MOCTyNaromye N3BHE KOMITJIEKTYIONHE
MOIBEPTAIOTCS TECTUPOBAHUIO U aTTeCTallii. MarHbl GUPMBI MOTYT OCHAIIATHCS
MO-pa3HOMY.

1. BycrepHbiMu HacocaMu, YCTaHAaBIMBAEMBIMH K KOHIIE TPyOOTpOBOJA,
MOITHOCTRIO 1,5; 3,7 u 5,6 kBT. OHM ciykaT 1Ji MOBBIIICHUS JaBICHUS
nepe 1 KOHIIEBBIM JIOK/IEBAJILHBIM allllapaToM, YTO YBEIIMYUBACT IIHPUHY
o0J1aka 10K Is.

2. KoMIuiektaMu «CyXou KoJien», IPUIeM, CUUTACTCS IeJeCO00pa3sHbIM UX
WCIIOJIb30BaHKE TIPU Pa3MEIICHUU MallluH Ha IJIOTHBIX MOYBaxX, CKJIOH-
HBIX, TI0 MHCHHIO CTICIIUATIMCTOB (PUPMBI, K HHTEHCHBHOMY KOJieeo0pa3o-
BaHuto. [lo Hamemy ke MHEHHUIO Ha 0Opa30BaHHUE KOJIEH CYIIECTBEHHOE
BIIMSIHUE OKAa3bIBAIOT U Jpyrue (hakTOpbl: BOJOMPOHHUIIAEMOCTh IOYBBHI;
YVKJIOHBI TIOJIS; KYJIBTYpa; MOJUBHOM pexuM u T.11. K Tomy ke npobiema-
TUYEH TOJIOKUTETHHBIA 3P(HEKT TAKNX KOHCTPYKIIUHA B 30HAX C YaCTHIMHU
BETPAMH.

3. PaznuuHpIMU TUTIaMU ¥ BapUaHTaMHU PACTIOJIOKECHUSI TOKICBATBHBIX Ha-
cajloK, HauMHas ¢ pabouux pasiennii 0,5 kr/cm’. Ha pucynkax 25 — 26
MOKa3aHbl MAIlIMHbI, OCHAILICHHbIE CUCTEMAaMH MPU3EMHOTO J0K/I€BaHUS
C HacaJgKaMH C TUIOCKUM AehIIEKTOPOM, a Ha puc. 27 cucTemMa CO CITyc-
KaIOIMMHKCS Ha CTAIBHBIX TPYOKax HacajkaMu (Iar 2 M) ¢ Bpalllaroliu-
MUCS PaCIbUIATEIIIMHU U PETYJISITOPAMH JTaBICHUS.

A BT,
Vi i P

Pucynox 25

Pucynok 26 —
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4. YcrpoiictBaMu Ui 00paOOTKHM MOJe XUMUYECKUMHU MpernapaTami,
BKJIIOYAsl yIOOpEeHUs, HMHCEKTUIMAbI, PyHrumuasl u T.1n. OpoHTanbHas
JOK/IEBaJbHAs. MAllMHA C EMKOCTBIO I TPAHCIOPTUPOBKU XHUMPACTBO-
POB MpEACTaBICHA HA pUCYHKE 28.

5. Perynstopamu JaBlieHUs U pacxojia BOJAblI IPU PACIOIOKEHUN MaIUHBI
Ha [EPECEUYECHHON MECTHOCTH.

J{ns "THAMBUYaNbHOTO YIPABJICHUS OTAEIBHONU TENEKKON U JUISl LIEHTPAJIH-
30BaHHOTO YIPaBICHUS PaObOTOHN TpynIbl MamuH GUPMON pa3paboTaHa KOMITBIO-
tepHas TexHosiorusi CAMS. OHa 1o3BOJIIET BPYUYHYIO U aBTOMAaTUYECKU OCYIIECT-
BJIATH MYCK U OCTaHOBKY [IM, perynupoBaHue MOJUBHBIX HOPM, PEBEPCUPOBAHUE
JBUKEHUSI, BKIIOUEHHUE JO3UPOBKU M OTKIIOUEHUE MOJAYM XUMUKATOB. {15 KOH-
TPOJBHBIX (PYHKIUNA HUCTOIB3YIOTCS H0KaeMepbl. [IoMHUMO 3TOro ocymiecTBiIseTCs
OO y4eT U KOHTPOJIb MapaMeTPOB, XapaKTEPU3YIOIUX paboTy U MPOIECC IKC-
mryatanuu MamuH. Cucrema CAMS cOCTOMT U3 MAaHENH YNPABICHUS HA KaXKIOW
JIM u 6a3oBoii ctanuuu Valley, mpudem, ri1aBHBIH KOMITBIOTEP MOXKET OBITH yCTa-
HOBJIEH B o(rce U Jlaxke Ha IoMy. Takum 00pa3oM, MOXKHO KOHTPOJIMPOBATH pabo-
Ty OT OJTHOM 10 COTHHU /M.

Pucynok 27

Pucynok 28
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KoHcTpyKiuy onopHbIX Tenekek mposieToB (0T 33 10 62 M) TpaaWIIMOHHBI
(puc. 29), a Ha pucynke 30 nmoka3zaHa OJHOCTOPOHHsISI (PpOHTAIbHAS MalIMHa Hup-
MBI C JABYXKOJIECHOU LICHTPAJIILHOU TEJIEKKOU, aBTOHOMHOU JU3EIIBITIEKTPUYECKON
CTaHIIMEH W Mo1auei BOJIbI IO THOKOMY IIIJIAHTY.

Pucynok 30
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entpanbHas omopa Kpyro-
Bo JIM KOJECHON KOHCTPYKIIUHU
npeacrasiieHa Ha puc. 31. Takas
cxema I03BOJIsIeT u30exaTh YCT-
pOMCTBA MOIIHBIX IEHTPAIBHBIX
OIIOp, OJHAKO MOTYT IPUMEHSTHCS
U CIEIUAJIbHbIE 3EMIISTHBIC SIKOPS.

OupMON TaKKE PEKOMEHIY-
eTcsi paboTa KpYroBbIX JOXKIe-
BAJIbHBIX MAallMH Ha HECKOJBbKHX
no3unusx. Tak mpeaplaymas J0xK-
JeBajbHas  MalllMHA  SIBJSETCS
JETKOOYKCHpPYEMOl B pa3HBIX Ha-

MPaBJICHUSX. DyKCHUpOBKa LIECHTPAJIb-
HOW Omopel Ha canazkax (puc. 32)
PEKOMEHYETCS TP HEYACThIX MeEpe-
e3nax. Ilepememarbes ¢ Mo Ha MO-
Je MOryT U (pOHTAIbHBIE IOXK[e-
BAJIbHBbIE MAllIMHbI. Tak Ha pUCYHKax
33 u 34 mokazaHa TPaHCIOPTUPOBKA
Takux JIM ¢ aBTOHOMHOM 3HEproyc-
TaHOBKOM U 0e3 Heé.

C 1974 roga ¢upma BeImycC-
KAaeT KPYroBbI€ MAIIIUHBI C YTJIOBBIMU
cucreMamu. B Hamen TepMUHOIOTUU
— C YCTPOWCTBAMU IJIsSt MOJIMBa
yriioB. Takue JIM Moryr monuBaTh KBaJpaTHbIE U IPSMOYIOJIbHBIC I10JIS, B TOM
YHUCJIE€ U MOJsl HenpaBWIbHON (opmbl. C
BHEIIHENH CTOPOHBI KOHCTPYKLHS BBbI-
[IISIAT Kak J00aBlieHWe K MallluHe elé
OJIHOTO JOTIOJHUTENBHOrO Mepudepuit-
HOT'O MPOJETA, TIPU ITOM TAKOW MPOJET
UMEET BO3MOYKHOCTh CaMOCTOSATEIILHOTO
HE3aBUCUMOI0 OT MalllMHbI MepeMele-
HUSI, TPUYEM KPYTOBOTO, C MTHOBEHHBIM
LEHTPOM BpAILEHUSA B IIAPHUPE MpE.I-
nocyeHeld onopHoi Tenexku. CoBMme-
ctHO ¢ JIM mocnenHud JONOJHUTEb-
HBI TIPOJIET OCYIIECTBISIET CIIOKHOE
IBHKCHUE!

_Pucynox 32
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MPEANOCICAHUNA TPOJIET — TIepe-
HOCHOE, a TIOCJIEIHUN — OTHOCH-
tenbHOE. IlepemenieHneM yrio-
BOT'O MPOJIETA YIPABISIOT MOCPEI-
CTBOM CIIEIIMAILHOTO Kaldens Moj-
36EMHOM HANPaBJISIONIECH CUCTEMBI
BPYYHYIO WJIM aBTOMATUYECKH.
CnoxxHoe JBWKEHHE TPeOy-
€T IIOBOPOTOB KOJIEC, U IIOITOMY,
Kak TMOKa3aHO Ha pUCYHKax 35 u
36, nociaegHsAsT TEJIEKKAa HMEET
CIOKHYI0 KOHCTPYKILIHMIO, TO3BO-
JSIONIYI0  OCYLIECTBIISITh  TaKHe

MaHeBpbl. Ko Bcemy mpoueMy OCYIIECTBISIETCA yIpaBieHUE U paboToil moxie-

BAaJIbHBIX aIlllapaToB.

Hanpagsnstomast cucrema mnpeacTaBisieT co00M Mmoa3eMHbIM Kabelb, KOTO-
PBIM M3JIy4aeT HU3KOYACTOTHBIM CUTHAJ, BOCIPUHUMAEMBIN anmnapaToM, pacroJio-
YKEHHBIM Ha TeJIekKKe. ITH anmapaThl pa3Hble — MIPSIMOT0 U 0OPaTHOTO yIpaBIEHUS
1 00eCreunBarOT ABWKCHHE MPOJIETa BIepET U Ha3al.

[lo nanHbIM pa3paboTumka pa3mernieHue Ha cranaaptHoM s CIHIA opo-
maeMoM yvactke B 650 ra KpyroBbIX MalllWH C MOJUMBOM YTIJIOB MO CPABHEHUIO C

C OCHAII[EHUEM [IU3E€JIbHOI0 JIBUTATEIA
MOIIIHOCTEIO OT 30 mo 250 i.c. + Hacoc

+ 3JIEKTPOTre€HEepPaToOp WM MOCPEACTBOM
ruOKOTO IIJIaHTa, MPUCOCIUHEHHOTO K
HaropHOM  pacrpeieanuTeIbHON  CETH.
[IInaHr MOAMATUICHOBBIN ¢ BHYTPEHHUM
TUaMETPOM J10

152 MM 1pu UUIAHTOBOM THUTaHUU
pacxoj BOJbl MOYKET BAPbUPOBATHCSA OT
12 mo 82 x/c.

OOBIYHBIMH TIO3BOJICT JOMOJHUTEIHHO
nosmBath 77 ra. OKymaemMocTh obecrie-
YyuBaeTcs 3a 3 roja.

@®poHTadbHBIE  JOXKIEBaJbHBIC
MAaIlTuHBI, BBITyCKaeMble (Gpupmon, nme-
10T JyiuHy 10 1000 M 1 MOTyT MOJIMBaTh
nosst oT 4 1o 400 ra ¢ ykimonamu 10 6%.
JIM xpyroBOoro u (pOHTAIHHOTO JIEUCT-
BUs cemeiicTBa Valley BO MHOrOM yHH-
dbunmponansbl. I[locnennue Moryt 3adu-
paTh BOJY HEMOCPEJACTBEHHO U3 KaHaia

Pucynok 36
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B 3aBucuMoOcCTH OT MIMPUHBI 3axBaTa, HATPY3KU M BapUAHTOB DHEPTO-
BOJI000€CTICUeHUS TIEHTPAJIbHBIE TENEXKKW MAIlIMH MOTYT OBITh JIBYX - M YETBIPEX-
KOJECHBIMH; MAIlIMHBI YUCTO ()POHTAIBHBIMU M HETPAHCIIOPTAOCIBHBIMHU C TOJIS
Ha TI0JIe, MOOMJIbHBIC OYKCHUPYEMBIE, a TaK)Ke Pa3BOPOTHHIC M MOBOPOTHBIC. CTaH-
JIAPTHBIMU 111 (PUPMBI HAMPABISIOMIUMH CUCTEMaMU SIBJISIFOTCS CUCTEMBI C HC-
MOJIb30BAaHUEM TOJI3EMHOTO Kabessl, a TakyKe HAIpPAaBIIAIOIIETO TPOCa U 3eMIISTHOM
60pO3IbI.
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7.3. ®upma WADE RAIN (CHIA)

dupma ABISIETCS KPYIHBIM IPOU3BOAUTEIEM TEXHUYECKUX CPEACTB OpOIIe-
HUS JTOXK/IeBaHUEeM. BhITTyckaeT caMOXO/IHbBIE KOJIECHBIC JOXKICBAIbHBIC CHCTEMBI U
KOJIECHBIE TPYOOINpPOBOJLI (PPOHTAIBHOTO JACHCTBUS, pa30OpHBIC (IIEPEHOCHBIE)
JOXICBAIbHBIC YCTAHOBKH, a TAaK)Ke JOXKIIEBATEIH C NaJbHECTPYWHBIMU armapa-
TaM{ W MAIlIMHBI C TIOJMBOM B JIBIDKEHUH 1O Kpyry. [locmeaHre mokazaHsl HA pU-
cynkax 37, 38, 39.

Pucynoxk 37

Mammssl  GUPMBI  UMEIOT
HY tiposi€TtoB ot 37,5 mo 61,9
M, KOTOpbIE COOMpAIOTCS U3 OT-
ACNMBHBIX ~ TPYyO  CTaHIApTHOU
JUTUHBI, a MOTIePEYHO-
OPOAOJBHBIA  CHJIOBOM  HabOp
dbepM cTaHIapTU3UPOBAH, H3IO-
TaBJIMBAETCS W3 JIETHPOBAHHOM
CTaJll ¥ OPHUTHHAIBHO CKOHCT-

pyuposaH. lllapaupHoe coemHeHne MpoIeTOB 00ECIEYNBAET UX MIIABHOE OTHOCH-
TEJILHO APYT — Ipyra JABW)XKEHHE B OOJIBIIIOM JIMara3oHe yrioB noBopoTa. Jlomyc-
KAeTCsl MEKIIPOJIETHBIN YKIIOH 10 18° B 1F060M HarpaBJIeHUH.

Camu TpyOBI MOTYT
ObITh KaK CTaJbHBIMH OIUH-
KOBAHHBIMH, TaK U CO CIELU-
QJIIBHBIM 3TMOKCUIHBIM TOKPBI-
THEM BHYTPEHHHUX CTEHOK TH-
na NAP — GARD, xotopsrit
YCTOWYHMB K XMMHKATaM, IpH-
MEHSIEMBIM B CEJIbCKOM XO-
3SIMCTBE. ObecneunBaeTcs

TaKXKC BbICOKAsA YCTOﬁqHBOCTB K KOppO3uHu, MUHEPAJIbHBIM OTJIOKCHUAM, U ITIOMHU-
MO OTOTO IIpHU ABHXCHHUH IIOTOKA B TPY6C CHMIXACTCA TPCHHC.

Pucynox 39
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7.4. ®upma T-L IRRIGATION COMPANI (Kanapga)

JoxaeBanpHble MamHbl GupMbl T-L UMEIOT HENPEPHIBHBIM PEXXUM TMEpe-
MEIIEHUS OMTOPHBIX TENEXKEK, Oarogapss 4yeMy MOBBIIIAETCS TOYHOCTh BBIJAYH TO-
JIMBHOW HOpPMBI. PaccMOTpuM, ¢ 4eM 3TO CBsI3aHO, B Hadasie Ha npumepe M c
rUAponpuBoIoM Tuna «dperaT», KOTOPBIM Kak U3BECTHO UMEET LIUKIMYECKUI pe-
KUM paboThl. DaKTHUECKH KaXK/1as TeJeKKa MepeMenaeTcsl TOJIbKO MPH HaIOIHe-
HUU THAPOLMIUHAPA, a MPH OMOpPOXHEHUH cTouT. OOIiiee BpeMs IHKIa OyAer
PaBHO:

tLI =1t +1o,

rac tl 141 t2 — COOTBCTCTBCHHO BPEMS HAIIOJIHCHUA W OIIOPOKHCHUA TUIIUH/I-

pa.
Tenepp, Kak Mbl 3TO OOBIYHO JEJIa€M, OINpPEACIIUM 0 U3BECTHOU (dopmyrie

pacu€THYIO MOJMBHYIO HOPMY 1S (ppoHTaNbHOM [[M:

n-B-V » L

dakTryeckas ke 0yner paBHa:

60Q 60Q 60-Q-t,  60Q
o= " B.v, L B.n L
[ I n-B-—= w-B.-—
t t
3necy L — paccrosiHue, IpOXoAUMOE TEJICKKOM 3a BpeMs HAIOJHEHUS IH-
JUHIpa, a h — monepeyHbIdt pazMep ob1aka J0kas1, Am — KOJTUYECTBO OIS, BbI-
TMaJlaroIee Ipyu CTOSTHUU TEJIEKKH 3a BpeMs t.

N3 3TUX COOTHOIIEHUM CIETYET

Mo _ 4 . Am

m t m
1T

+ Am.

OTcrozia BUJTHO, YTO pa3HUIlA B pacUETHBIX U (AKTUUECKHMX HOpMaX BechbMma
3aMeTHa U TeM OO0JIbIIe, 4eM ObICTpee ABMKETCS MallliHa.

He MeHsieT moJiIo)KeHHUsI U «CTapT — CTOIHBIN» PEKUM JIBHXKEHHS JOXKIe-
BaJIbHBIX MAIIMH C 3JIEKTPOIPUBOAOM, HanpuMmep, kak y «Kybaneit». Tonbko Te-
nepb NPUXOJIUTCS ONIEPUPOBATh HE C ITUKIWYHOCTHIO, & C HEKOTOPHIM YCIIOBHBIM
BPEMEHEM [y M COOTBETCTBYIOIIEH €My CKOPOCTBIO JIBUKEHUSL:

t
ty=T -1,
tLI

raie T — peaibHOE BpeMs;
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t; — JVIMTETLHOCTh BPEMEHU MMITYJbCa JJII COOTBETCTBYIOIIETO peKUMa pa-
OOTHI.

3aMeTHOE OTINYME PACUETHBIX MMOJIMBHBIX HOPM OT (PaKTUUYECKUX OBLIO JKC-
MepUMEHTaTbHO OOHAPY)KEHO y TEPBBIX 00pa3iloB MaliuH ceMeicTBa «KybaHb»,
03TOMY M ObuIa pa3paboTaHa cHelualbHas METOAMKA UX KOPPEKTUPOBKHU. Brio-
CJIEICTBUU MHCTPYKILMS 10 3KcIutyatauuu JIM Oblia COOTBETCTBYIOLIUM 00pa3oM
M3MEHEHa.

Ha pucynke 40 nokazana oana u3 muoroonopsasix JIM ¢upmsr T-L. Dkc-
KIIFO3MBHAs! KOHCTPYKIIMSI THIPaBIMYECKOTO NMPUBOJAA AAET CYIIECTBEHHBIE IIpe-
MMYIIECTBA 10 CPABHEHUIO C AJIEKTponpuBoAoM. Kaxkas ormopHas Tenexka mnepe-
MEIIAeTCsd HENPEPBhIBHO U IJIABHO W MPU ITOM, IIOMUMO IPOYETO, YMEHBIIAETCS
BEPOSATHOCTH 3aCTPEBAHUS KOJIEC.

Pucynok 40

['moponpuBon (puc. 41 u 42) coCTOUT U3 THAPOHACOCA, TUAPOABUTATEIICH Ha
KaXJIOM KOJIECE TEJIEKKH, HAarHETAaTEeJIbHOW WU CIMBHOW MarucTpayeil, yCTpONCTB
aBTOMATUYECKOro ynpasiicHHus. Crucrema 3aIroiaHsAeTCs CIENUalibHON THAPABINYC-
ckoil kunkocteio Hydroclear He simoBUTOM M sKoMornyecku OezomacHor. OmgHOM
3aIpaBKU XBaTaET Ha MOJMBHOW CE30H.
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Pucynok 41

Pucynox 42
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[lepemaua BpalieHuss Ha KoJjeca
MOXET OCYIIECTBIISITHCS C TTIOMOIIBIO TIJIa-
HETApPHOTO WA YEPBIYHOT'O PEAYKTOPOB.

VYrpaBieHue cucteMaMyd aBTOMATH-
Ki (POHTAIBHBIX MaIIMH (UPMBI TpaH-
[IMOHHO: C TMOMOIIBIO HaIpaBJISIONMIEH 00-
PO3JIBI UJTK TTOJI3EMHOTO Kabess Bojia Mo-
XKET 3a0UpaThCs W3 OPOCUTEIIBHBIX KaHa-
JIOB B 3€MJISHOM pycJie WU OETOHUPO-
BAHHBIX JIOTKOB WJIM YEPE3 BOJIOYAIIUICS
nuiaHr. MOKHO BBIOMpPATh MATKANA WM
JKECTKUH IUJIAHT CEKIMSIMHU JUIMHON 16,5 M
Pa3IMYHBIX AUAMETPOB OT 3 710 5 I10IMOB.
- Jlo>kneBajbHbIE MAaIIMHBI KPYTrOBO-

. TO neiicTBHA C YETBIPEX- U JBYXKOJIECHBI-
- MU LIEHTPAJIbHBIMU TEIEKKaMu (puc. 43 -
44) MOryT MOJMBaTh HAa HECKOJBKUX IMO3HIUSIX. ~rhi -

OHM OCHAIIAIOTCI HCTOYHUKOM dHEpruu, rug- = i
PaBIIMYECKUM HACOCOM M TOTUIMBHBIM 0aKOM, MO-
I'yT MCIOJIb30BaTh MOA3EMHBIN MJIM TTOBEPXHOCT-
HBI TpyOornpoBoasl. OOOPYAYyIOTCS Pa3HOTHII-
HBIMUA YCTPOMCTBAMM ISl TOJIMBA YTJIOB: MpPH
MOMOIIM CHENUAIBHOTO JI0XKIEBATILHOTO armnapa-
Ta U cHeunaibHOro mnponuéra (puc. 45). Diek-
TPUYECKOE HAMPSIKEHUE HA MAIIMHAX OTCYTCTBY-
€T, YeM TIOBBIIIAETCSI 0€30MacHOCTh PabOTHI OTIe-
paTtopa W ycCTpaHsAETCS MOTPEOHOCTh B JIOPOTO-
cTosieM 3jeKkTpoodbopynoBanuu. B cocras 3UIT =& e S i

BXOJIUT W THAPABINYECKUN, BHITIOJTHEHHBIN B BU- Pucynox 44

JIe HOXKHHUII, TOMKpAT (puc. 46), KOTOPHIN MO3BOJISIET OBICTPO MEPEBOJIUTH KOJIECA B
TPAHCIIOPTHOE TOJIOKEHUE MPHU Mepee3aax u o0paTHO.

VYrpapieHue CKOPOCThIO Bpallie-
HUS TUJIPOJBUTATENST OCYIIECTBIISIETCS C
MIOMOINIBIO0 ABYX THAPOKIIAMaHOB. MoOXkeT
OCYILIECTBIISITHCS BPYYHYIO U aBTOMAaTH-
yecku. Cucrema ynpaBi€HUs C TOMO-
[0 KOMIIBIOTEpA BKIIOYAET: JAaTUUK
CKOpPOCTH, ammapar BKJIIOYECHHUS U BbI-
KJIFOYEHUsI CUCTEMBI, YCTPOUCTBO H3Me-
HEHMSI CKOPOCTH W BKJIIOUEHHUS 3aJIHETO
X0/l1a, YCTPOMCTBO, OOecreYnuBaroIee
mojayy pacTBOPEHHBIX B BOJE yaoOpe-
HUW U JPYTUX XUMHYECKUX MPEenapaTos,
npuoOp  BKIIOYEHHUS  (BBIKIIOYCHUS)
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KOHIIEBOTO JI0KI€BAJILHOTO amnrapara (Ipy NoJIMBE B ABWXKEHUHU IO Kpyry). M3me-
PAIOTCS U 3aIIMCHIBAKOTCS TAKUE ITapaMeTPhbl TEXHOJIOTMYECKOTO MpoLiecca Kak Io-
JIMBHAs1 HOPMa, BpeMsl ¢ HayaJa I10JIMBa, CKOPOCTh KOHLIEBOM TEJICKKU. JlucTaHnu-
OHHBIII MOHUTOP MOXET HCIOJIb30BaThCA IJIS YIPABJIEHUA C MOMOIIBIO COTOBOU
WJIA PAaJIUOCBSI3U.

Pucynok 46
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SAK/TIOYEHUE

CoBpeMEHHOE COCTOSIHUE MEJIIMOPATUBHOM HAyKW U IPAKTUKU OPOLIEHUS
CBUJIETEIBCTBYET O HEOOXOJUMOCTH M aKTYaJIbHOCTH BBIITOJHEHUS HAaYy4YHO-
UCCJIEI0BATENbCKUX U OINBITHO-KOHCTPYKTOPCKUX pabOT B 00JACTH COBEPIICHCT-
BOBAHUSI TEXHOJIOTMI M TEXHUYECKUX CPEACTB IOJIABA [TOKIEBAHHEM C YYETOM
TpeOOBaHUIM IKOHOMUUYECKOTO U DKOJOTHYECKOTO XapaKTepa C OMopoil Ha HOBEH-
IME OTEUYECTBEHHBIC U MHUPOBBIE HAYYHO-TEXHUYECKUE NOCTUKeHMs. W TOIbKO
KOMIUIEKCHBIA CHUCTEMHBIA MOJAXOJ K PEIICHUI0 MOCTaBICHHBIX 3aJad IMO3BOJUT
pa3paboTaTh COBpEMEHHbIE HAYYHO-OOOCHOBAHHBIE MOJOXKEHUS MO 00ECHEUYCHHUIO
s pexTUBHON pabOTHI, MOJCPHU3AIMHI U CO3/IAHUIO HOBBIX 00pA3IOB JI0KICBATb-
HOU TEXHUKH.

B 3Toii CBSI3M BeCchbMa MOJIE3HBIM OKA3bIBAETCS, XOTS M HEIOJHBIN, MO MpHU-
YUHAM COKPBITHS (PUPMaMU-U3TOTOBUTENSIMU TEXHUYECKUX XAPAKTEPUCTUK U MO~
pOOHOCTE KOHCTPYKIUH, 0030p 3apyOeKHBIX MHOTOOMOPHBIX JO0KICBaIbHbIX
mMamuH. Kak npaBuio, nunepckas gupma 3arpanimBaeT WH(QOpMaAIUIO O Npe/no-
JJaraéMoOM y4acTKE pa3MEIICHHS U MTOXKETAHUAX 3aKa34MKa, a 3aTEM YXKe Ipejara-
€T aJIeKBaTHYIO 10 €€ MHEHHUIO Mo/iesib. MIMEHHO mocleHee U BhI3BIBAET OIpe/ie-
JIEHHYIO0 HACTOPOXEHHOCTh, TEM OO0JIee YTO KPUTEPUU BHIOOpA HE pasriiaiiaroTcs,
XOTSI 3TO, HECOMHEHHO, IIar B HY’KHOM HaIIpaBJICHUHU.

IlepBoe, uTO HEOOXOAUMO OTMETUTHh B MPAKTHUKE 3apyO€KHOrO0 MeIuopa-
TUBHOTO MAIIMHOCTPOCHHUSI, 9TO TOSABJICHHUE, HAPSAY C TPAAUIMOHHBIMU (HPOH-
TadbHBIMU U KpyroBbiMu JIM, uX KOMOWHAIMH: MAIIMH HMIIIOJPOMHOTO THIIA H
MOJIMBAIOIIUX MOJIA C U3JIOMaMHU TPACCHI ABUKEHUS. DTO YK€ CHUKAET TPEOOBAHUS
K KOH(UTYypaluu OpomaeMoro ydactka, noseimaetr K3W u cHmxaeT ynenbHyio
MaTepualio- ¥ FHEPrOEMKOCTb.

Bropoe — nosiBiieHHE KOPOTKO3aXBAaTHBIX MAIIMH KPYrOBOTO JECHCTBHS, Ha
KOTOPBIX CIIOKHO OpraHM30BaTh KaueCTBEHHbIN mojuB. M ecnm 3Ta 3amaya pelie-
Ha, TO OCTAIOTCA MPOOJIEMBI IKCIUTYyaTallMOHHBIX JOPOT, MOJIUBA YIJIOB U T.1I.

Tperbe — ONKB YIJIOB MOJIEH IIMPOKO3aXBATHBIMU KPYTOBBIMH MAllIMHAMU
B MHUPE BOIIPOC YKE PEIIEHHBIN.

YerBépToe — MHUPOKOE MPEAJIOKEHUE MAIIUH KPYTOBOTO JIEUCTBHUS, JOMYyC-
KaloNIMX MOJMB Ha ABYX W 0oJiee MO3ULIMAX, XOTA B Halllel CTpaHe B CBOE BpeMms
Takasi TEXHOJIOTHs ObLTa OTBEPTHYTa MO MPUYMHAM CIIOKHOCTH, OOJNBIION TPYIO0-
€MKOCTHU U JJIUTEJIBLHOCTH Ollepaluu nepeMelneHus JIM ¢ no3uuun Ha No3ULHIO.

IIsaToEe — NpaKTUYECKHU MOJIHBIMA OTKa3 OT THAPONPUBOAA B MOJIb3Y 3JIEKTPHU-
gecTBa. Tonbpko oaHa pupma TL mcmonb3yeT rTuapaBINYecKy0 SHEPTHIO, HO B Ba-
pUAHTE «TUAPOHACOC — TUIPOJIBUTATEH» C UCIOJIH30BAaHUEM B KA4ECTBE paboveii
CIICLIMAJILHOW MACIITHOM KUIKOCTH.

IllecToe — monHBIA OTKa3 OT BaHTOBO-(bepMeHHbIX (Kak y JM «®perat»)
KOHCTPYKIIMM NpoJieToB. DPepmbl (KpOME KOHCOJIEH) H3rOTaBIMBAKOTCS TOJIBKO
LIIIPEHTENbHBIMU. HeT u MeTammyeckux KoJiec.
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Ceabmoe — CcUCTEMBI aBTOMATHYECKOIO YIPABJICHMS ABWXKEHHEM MalluH
MTO3BOJISIIOT OCYIIECTBIIATH MEPEXOJ C KPYrOBOIO JIBMKEHUS MPOJIETOB HA MPSIMO-
JUHEHHOE M Ha00OpOT MAILIMH UIIOAPOMHOIO THUIIA.

BocbMoe — s ynpaBieHHs JBHKEHHEM (POHTAIBHBIX JOKIECBABHBIX
MAaIllMH [IAPOKO MUCIIOIB3YETCSl TAKOM HANpPaBJISIONIMI 3JIEMEHT, KaK BpEMEHHas
3eMJIsiHasd KaHaBKa, B KOTOPOU MEPEMEIIAETCS YyBCTBUTEIbHBIN 2JIEMEHT CUCTEMBI
cTabuIu3aIuy Kypcea.

JleBsiTO€ — BOAOIPOBOSAIINE TPYOOIIPOBOIBI M3TOTABIUBAIOTCS HE TOJBKO
13 OOBIYHBIX CTAJICH C IIMHKOBBIM MOKPBITHEM, a JJIS OTUX LETeH MPUMEHSIOTCS
JIETUPOBAHHBIE CTAJIM U aJOMUHHEBBIE CIuiaBel. @upma WR umcnons3yer mis 3a-
ITUTHI BHYTPEHHUX MMOBEPXHOCTEH TPYO CIEIIUAIbHBIC SMTOKCHUIHBIC COCTABHI.

Jecsitoe — MalMHBl MOTYT OCHAIIATHCS CHI)KCHHBIMH, MPAKTUYECKU [0
BEPXYIIEK HHU3KOCTEOENBbHBIX PACTCHUH, MOXKIEBaJbHBIMH HACAJAKaAMHU, MPHUEM
ATOT MPUEM HIKUPOKO pacnpocTpanéH. CrnenyeT oTnaBarh cedbe OTYET, UTO HAPSIAY C
TaKUMU SIBHBIMH €ro MPEHUMYIIECTBaMU Kak ToBbINIeHUE Koddduimenta sddek-
TUBHOTO MOJIMBA U YMEHBIIEHUHU IOTEPh OPOCUTEIBLHON BOJBI HAa HCIAPEHUE U
YHOC BETPOM, IOBBIIIAECTCS HMHTEHCHUBHOCTH JOXKAS U CHHXKAKOTCA DPO3UOHHO-
JIOITyCTUMBIE TIOJIUBHBIE HOPMBI, a 3TO MPHU OMPEACIEHHBIX YCIOBHUSIX YCHUJIUBACT
MPOLECCHl MPPUTALMOHHOM PPO3UMM U HETATUBHO CKAa3bIBAETCS HA IUIOOPOJIHH
MOYB. YXYALIAETCA U MPOXOJAUMOCTh MAILIUH.

Bonboil nporpecc JOCTUTHYT 3a pyOexoM B 00JIacTH aBTOMATHU3aLIMU TTPO-
1ecca TMojiBa. YTPABJICHHE Pa0OTON JIOKJIEBAIBHBIX MAIllMH MOXET OCYIIECTB-
JSATHCSA BPYYHYIO, U3 CIIEIIMATIBHOTO CUCTEMHOTO TUCIIETYEPCKOTO MyHKTa, U3 ou-
ca U T.II. C IOMOIIBIO COTOBOM CBsi3H, cucTeMbl GPS. Malmabel oCcHaIAaI0TCI KOM-
MBIOTEPAMH, KOTOPBHIE TIOMHMO KOHTPOJILHO-YIPABICHUCCKUX (YHKIUMA, PErucT-
PUPYIOT DKCILTYaTaIlMOHHO-TEXHOJIOTHYECKHE TapaMeTphl paboTsl JIM.

CuuraeM, 4TO OT/EJbHBIE YYaCTKU MO Pa3HbIM PErMOHAM C COBPEMEHHBIMU
3apyOeKHBIMU MallMHAMH CTPOUTH LEIECO00pa3HO, C TE€M, YTOOBI HE TOJBKO
YUYUTHLCS TOJIMBAaTh TTO-HOBOMY, HO W peajbHO OMUPasCh Ha COOCTBEHHBIN M 3apy-
OEXHbIA OMBIT, MPUAATh HOBBIM HMMITYJILC PAa3BUTHIO MEJIMOPATUBHOM HAyKd W
MPAKTUKH.
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