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VY CeTpoiCcTBO A1 COPTUPOBKY ILIOAOB, BKIIFOYAOIIEE paMy, YCTAHOBJICHHBIE HA HEM B OJJHOMN
IIJIOCKOCTH CUMMETPUYHO LEHTPAIBHOU NPOAOIBHON OCH ¢ BO3MOXKHOCTBIO BpalCHUS 110 OAU-
HAKOBBIM YIJIOM JIpYT K JAPYTY C pacXOJSAIIMMHUCS B CTOPOHY JBUKEHHUS IJIOJI0B OCSIMH 00pa3yro-
LIME COPTUPOBAJIbHYIO IOBEPXHOCTH Bajbl C 3aKPEIUICHHBIMH HAa HUX POJUKAMHM U LIEMHOU
IIPUBOJ, OT 3aKPEIJICHHOW Ha Bajly JJIEKTPOJABHTraTENs BEAYLIEH 3BE3J0YKH, OTJIHYAKOLIeecs
T€M, UYTO Ha paMe€ CO CTOPOHBI MOJayuu IUIOZOB YCTAHOBJIEHBI C BO3MO>KHOCTBIO BpAIllEHUsI KOH-
COJIbHBIE Bajlbl C 3aKPEIVIEHHBIMH Ha MX KOHCOJbHBIX KOHIIAX LIETIHBIMH 3BE3/I0YKaMHM, JHAMET-
PBI KOTOPBIX 10 MEpe yNAJIEHUs OT LIEHTPAIbHON IPOAOIBHOW OCH CUMMETPUM YMEHBUIAKOTCH,
IIPUYEM MIPOTUBOIIOJIOKHBIE KOHIBI THX BAJIOB COCAMHEHBI C TOMOIIBIO IIAPHUPHBIX MYy(]PT ¢ paB-
HBIMH MM IO KOJIMYECTBY OIMKAWIIMMHU KOHIIAMU BAJIOB C POJIMKAMHU, [IPU ITOM 3BE3/I0YKHU OJHOM
OTHOCHUTEJILHO LIEHTPAIBHOMN MPOAOJIBHOM OCU CUHMMETPUHU U3 CTOPOH, HAIPUMED JIEBOM MO X0y
JBUKEHMSI IUIOIOB, OXBATBIBAIOTCSI BMECTE C YCTAHOBJICHHON Ha Bally JIEKTPOJBUTATENs BELY-
1IeH 3BE3/10YKOH JIEBOU LEIBIO, a 3B€3J0YKH IIPOTUBOIIOJI0KHOM, HAIIPUMEpP MPABOM, CTOPOHBI
OXBaTBIBAIOTCS MIPABOM LENBIO BMECTE CO BTOPOM 3BE€3J0YKON YCTAHOBIEHHOTO HA BHEIIHEN
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CTOPOHE JIeBO 1[eMU MPOMEKYTOYHOTO HATSHKHOTO BaJia, MepBasi 3BE3/104Ka KOTOPOTO HAXOIWT-
Csl B 3alleTVICHUH C BHEIIHEW CTOPOHOM JIEBOM IIeTH, a BpAIICHHE DJIEKTPOJBUTATENsl HAmpaB-
JIEHO, HaIpuMep, IMPOTHUB YaCOBOW CTPENKH, a HaJ KpalHUMM BaJlaMM C POJIMKAMH B HX
LEHTPAJIbHOM YaCTH 110 BCEW JUIMHE YCTAHOBIICHBI MAPAJUIEIIbHBIE OCAM ITHX BaJOB YIPYrue Or-
paxmaaromue 6opTa.
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[lone3Has MOJIEIb OTHOCUTCS K CEIbCKOXO35MCTBEHHOMY MAallMHOCTPOEHHUIO, B YaCTHOCTH K
COPTUPOBAIbHBIM MalllMHAM, U MOET ObIThb NMPUMEHEHA JJIsi COPTHUPOBKU IUIOJOB CEJIbCKOXO-
3SIICTBEHHBIX KYJIBTYP OKPYTIOH (hOPMBI.

H3BecTHA ponuKOBas COPTUPYIOLLAs IOBEPXHOCTh, BKIKOYAIOLIAs paMy, YCTAHOBIICHHbBIE Ha
HEU C BO3MOKHOCTBIO IIPUHYAUTEIBHOIO BPAlICHUSA B OJHOM HAIPABJICHUM IapaJlIe/IbHBIE PO-
JIMKH, TIPUYEM CO CTOPOHBI MT0JIa4X KIIYOHEIIOI0B NePIEHANKYIIAPHO €ro HalpaBJiIeHUIO pacro-
JIOXKEHbI TJaJKUe POJIMKH, a Jajiee IOCIEAOBAaTEeNbHO - (UIYpHBIE POJHMKH A OTICNCHHS
MEJKOH U cpeaHer gppaximu [1].

Takast poiuKoBas COPTHPYIOIIAsl MOBEPXHOCTh HE oOecreyuBaeT TpeOyeMyro MpOU3BOIU-
TEJIBHOCTh, TAK KaK HECMOTPs Ha TO, YTO IPU NOCTYIUICHUU HA HUX IUIOJOB IJIAJKUE POJIMKHU
CIIOCOOCTBYIOT 00Jie€ paBHOMEPHOMY PAaCIpEAEICHUIO UX BJIOJIb POJIMKOB, CaM IIPOLECC Ipe-
OJI0JIEHUS IUIOAAMH POJIMKOB B HAIIPABICHUU MEPIEHAUKYJIIPHOM HX OCAM HOCHUT CIy4alHBIN
XapakTep U 00yCJIOBIIEH KaK BO3EHCTBHEM BBILIEPACIIONOKEHHBIX IIJI0JI0B, TaK U pa3MepamMH HX
U POJIMKOB, a TaKXX€ MOCTOSIHHO MEHsolIeiics (GopMoli moBepXHOCTEH MI00B U KO3 duLneH-
TOB TPEHUS UX O ITIOBEPXHOCTU POJIUKOB.

W3BecTHA HaKJIOHHAsI TOPKa YCTPOMCTBA JJIsi COPTUPOBKH KapTodens [2], cocTosimas u3 nap
BpaLIAIOLUXCS BHYTPb IIPOJOJBHBIX IIPYTKOB, IPUYEM MEXKAY KaKIOM IMapOd YCTaHOBIIEH yIro-
JIOK, MPEJOTBPAIAIOIINi 3aIleMICHue MEeXAY HUMU KiyOHel. [ CHHKEeHHUsI CKOPOCTH KITyO-
HEel Ha MOBEPXHOCTU T'OPKH YCTAHOBJIEHBI YCIIOKOUTENH, MPEACTABISAIONIME COO0M pacIioIoKeH-
HbIE MONEPEK TOPKH PsIZIbI MOJI0C IPOPE3NHEHHON TKaHU. Takas HaKJIIOHHasi Topka 00ecrieunBaeT
OTJIEJICHHE JINIIb OJHOM caMOil KpymHON (pakiuu KapTodesns, Ipu4eM AajbHei1as COpTUPOB-
Ka KapTodess OCYUIECTBISIETCS HU3KONPOU3BOAUTEIbHBIM U CIOXKHBIM IO KOHCTPYKLIMH YCT-
pOMCTBOM.

Haubosnee 6:113K0i 1o cBOEH CYIIHOCTH U jJocTUraeMomy 3¢ddexty, npuHuMaemas 3a mpo-
TOTHII, SIBJISETCS W3BECTHAs POJHMKOBAs COPTHPYIOIIAs MOBEPXHOCTH [3], BKIIOYArOLIas pamy,
YCTaHOBJICHHBIE HA HEN ¢ BO3MOKHOCTBIO BPAILICHKS BBIIIOJIHEHHBIC B BUJE YCTAHOBIICHHBIX I10]1
YIJIOM OJHa K JpYyroi, obpasys ILiesb, PACUIMPSAIOUIYIOCS MO XOAy KIyOHEH, IMIMHAPHUYECKUX
POJIMKOB U IPUBOJ, ITO3BOJIAIOLINI OCYLIECTBIATH IIONAPHOE BPALLEHUE BEPXHUX OBEPXHOCTEHN
POJIMKOB B IPOTHUBOIOJIOKHBIC OT LIEHTPAILHON OCH CUMMETPHHU Mapbl CTOPOHBI (3TO MO3BOJISIET
UCKJIIOYUTH 3allleMJIeHHE KIyOHEIUIO0B MEXAY POJIMKaMH C MOCIEAYIOUIMM U UX MOBpPEXkKIe-
HUEM).

Takast poukoBasi COPTUPYIOLIas MOBEPXHOCTh 00ecIeUnBaeT TPeOyeMyr0 MPOU3BOIUTEIb-
HOCTb, TaK KaK CYLICCTBEHHBIX IPEIATCTBUN IIPU HAJIUYUU JOCTATOYHOI'O HAKIOHA COPTUPYIO-
IIMX TOBEPXHOCTEN MPOABMKEHUIO KIIYOHEIJI0/10B He cymiecTByeT. OJIHaKO IIPU UCIIOJIb30BAHUU
Ha POJMKOBOM COPTHUPYIOIIEH NMOBEPXHOCTH OJHOBPEMEHHO PACIOJIOKEHHBIX BILNIOTHYH He-
CKOJIBKUX Iap POJMKOB 3HAYUTENIbHAS YacTb COPTUPYIOIIEH MOBEPXHOCTH HE MOXKET ObITh HUC-
[IOJIb30BaHA, TaK KAaK B 30HE CTbIKA PA3JIMYHBIX I1ap HAIIPaBICHUs BPALICHUSA BEPXHUX 4YacTed

2



BY 4926 U 2008.12.30

COCETHMX POJIMKOB OYAYT HaIlpaBJICHBl HABCTPEdy IPYT APYTY, U IS MCKIIOYEHUS CIydacB
3ameMIIeHHs KITyOHETUTOIOB 3TH 30HBI JIOJDKHBI OBITH 3aKpPBITHl OIPaJuTEIbHBIMU IIUTAMH, UC-
KITIOYAIOIIUMH TIOTIaJJaHAe B HUX KIIYOHETUI0NoB. B cuiry cloXHON (OpPMBI IJIOJJOB U HETIOCTO-
SHCTBA KO3()(PULMEHTOB TpEeHUS MEXIy KIyOHEeIIoJaMH M PpOJUKAMH IMPU MaJbIX yrjax
HaKJIOHa OyJieT HaOJII0IaThCsl PE3KO CHUIKAFOILASICSl IPOU3BOJUTEIBHOCTD, CKYyY€HHOCTh IJIOJ0B,
a TIpY HE3HAYUTEIHHOM YBEIMYEHUH ITHUX YIJIOB BO3MOXKHO JIABUHOOOPAa3HOE MX CKAaTHIBaHHE,
IIPH KOTOPOM ITUTO/BI JJaKe MPH HAIMYHH COOTBETCTBYIOIIETO pa3Mepa He OyIyT ycreBaTh Mpo-
XOMTh MEXY POJIMKAMHU.

3aaua, KOTOPYIO pellaeT Mmojie3Hasi MOJielb, 3aKJI04aeTCs] B MOBBIILIEHUH TPOU3BOIUTEIb-
HOCTH U KayecTBa pa3/ielieHHs IUIOI0B Mo (hpakiMsIM NpU OAHOBPEMEHHOM CHUKEHUU IOBPEXK-
JA€MOCTH.

[TocraBneHHas 3aja4a pemaeTcs ¢ MOMOIIBI0 YCTPOWCTBA ISl COPTUPOBKHU TUIO/IOB, BKIFO-
YaIOLIEro paMy, YCTaHOBJICHHbIE Ha HEM B OJHOM IIJIOCKOCTH CUMMETPUYHO LEHTPAIBHOU IIPO-
JIOJTBHOM OCH C BO3MOXKHOCTBIO BpPAlICHHS IO OJMHAKOBBIM YIJIOM JPYyr K JpYyry ¢
pPacXoJAIIMMUCS B CTPOHY JIBUKEHHUS IUIOJNOB OCSIMU OOpa3yloIMe COPTUPOBAIbHYIO MOBEpPX-
HOCTB BaJlbl C 3aKPEMJICHHBIMU Ha HUX POJIMKAMU M LIEMHOW MPUBOJ OT 3aKPEIJICHHONW Ha Baly
AIIEKTPOIBHUTATENS BEAYIIECH 3BE30UKH, T Ha paMe CO CTOPOHBI MTOJIa4H IUIOIOB YCTAHOBIICHBI
C BO3MOXXHOCTBIO BpAIICHUs] KOHCOJBHBIC BaJIbl C 3aKPETUICHHBIMH HAa WX KOHCOJBHBIX KOHIAX
HEMHBIMH 3BE3/I0YKaMH, TUAMETPhl KOTOPHIX 10 MEpe yAaJeHHs OT IEHTPAIbHOU MPOIOIBHOM
OCH CUMMETPHUHM YMEHBIIAIOTCS, IPUYEM MPOTHUBOINOJIOXKHbBIE KOHIIBI 3TUX BaJOB COCIUHEHBI C
MOMOILBIO IIAPHUPHBIX MY(T ¢ paBHBIMH MM IO KOJIMYECTBY OJM)KaHIIMMU KOHIIAMU BAaJOB C
POJMKAMHM, TIPU 3TOM 3BE3/I0YKU OJJHOH OTHOCHTEIBHO LIEHTPAIbHOI MPOAOIbHON OCH CUMMET-
pPHH U3 CTOPOH, HAIIPUMEP JIEBOH 110 X0y IBUKCHHUS TUIOA0B, OXBATHIBAIOTCS BMECTE C YCTaHOB-
JICHHOW Ha Bally JJICKTPOABUrATENd BEAYIIEH 3BE3J0YKOM JIEBOM UEIMbIO, a 3BE3J0YKH
IIPOTUBOIOJI0KHOW, HAIIPUMEpP MPAaBOW, CTOPOHBI OXBATHIBAIOTCS IPABOM LIENIBI0 BMECTE CO BTO-
pOH 3BE3/10YKOM YCTAaHOBJIEHHOTO Ha BHEIIHEH CTOpOHE JICBOW LEMH MPOMEXKYTOYHOI'O HaTsXK-
HOTO Baja, MepBas 3B€3/J04Ka KOTOPOro HAXOAUTCS B 3allCIVICHUU C BHEIIHEH CTOPOHOH JIeBOM
IETH, a BPalICHNUE dJIEKTPOIBUTATEINS HAIIPABICHO, HAIPUMEP, TIPOTHUB YAaCOBOH CTPENKH, a HaJl
KpallHMMH BajJaMH C POJMKAMM B MX LIEHTPAJIBHON 4acTH MO BCEH JJIMHE YCTaHOBJIEHBI ITapa-
JIeNTbHBIC OCSIM 3TUX BaJIOB YIIPYTHE OTpa)KIaromire oopra.

Ha ¢wur. 1 nokazan oOumili Bua ycTpoiicTBa Ui COPTUPOBAHUS IUIOAOB, BUI COOKY; Ha
¢ur. 2 - Bun A nHa ¢ur. 1; Ha ur. 3 - Bua B Ha ¢ur. 2.

Y CTpoiicTBO [IIs1 COPTUPOBKHU IUIOAOB COJEPKUT pamy 1, yCcTaHOBIICHHBIE Ha HEW B OJHOM
TUTOCKOCTH CUMMETPHYHO LIEHTPATBHOM MPOIOIFHON OCH ¢ BO3MOXKHOCTBIO BpAIlEHUs IO OJTU-
HAKOBBIM YTJIOM JPYT K APYTY C PACXOAALIMMHUCS B CTPOHY JBIDKEHHSI TUIOJIOB OCSMHU 00pa3yro-
M€ COPTHPOBAIHHYIO TOBEPXHOCTD BaJIbI 2 - 8 C 3aKpeIJICHHBIMH Ha HUX posimkamu. Ha pame 1
CO CTOPOHBI MOJIa4X IUIO/IOB YCTAHOBJIEHBI C BO3MOYKHOCTBIO BpPAIICHUs KOHCOJIbHBIE Bajibl 9 ¢
3aKpeIUIEHHBIMU Ha MX KOHCOJBbHBIX KOHIAX LeMHbIMU 3Be310ukaMu 10-16, tuameTpsl KOTOPBIX
10 Mepe YAaJeHHs OT IEHTPATHHON MPOJOIBHON OCH CHMMETPHH YMEHBIIAIOTCS, IPUYEM IPO-
THUBOIIOJIO)KHBIE KOHIIBI ATHX BAJIOB COEIWHEHBI C TIOMOIIBI0 MAapHUPHBIX MyPT 30 ¢ paBHBIMH
UM T10 KOJIMYECTBY OJIDKaWIIMMU KOHIIaMH BasIoB 2-8 ¢ ponmkamu. [Ipu sTom 3Be3gouku 10-16
OJTHOW OTHOCHUTEJIBHO LIEHTPAIbHOM NMPOJOIBHONM OCH CUMMETPUHU U3 CTOPOH, HAIpUMEp JICBOU
10 XOJly JIBUXKEHHMS IIJIOJIOB, OXBATHIBAIOTCSA BMECTE C YCTAHOBJICHHOMN Ha Bally 3JIEKTPOIBHUraTe-
ns 17 Benymeit 3Be3noukoit 18 nesoit nemnpto 19, a 3Be3gouku 10-16 mpoTHBOMONIOXKHOM, Ha-
pUMeEp MPaBOi, CTOPOHBI OXBATHIBAIOTCS MpaBoi nenbio 20 BMecTe co BTOpOW 3Be3m0ukoil 21
YCTaHOBJICHHOTO HAa BHEIIHEH CTOpOHE JIeBOH menu 19 mpoMeXyTOYHOTO HATSKHOTO Baja 22,
nepBas 3Be37049ka 23 KOTOPOro HaXOJUTCS B 3allCTVICHUH C BHEITHEH CTOPOHOM JieBoi menu 19,
a BpalleHue 3jeKkTpoaBurarens 17 HanpasieHo, HalpuUMep, IPOTUB YACOBOM CTPENKU. 3BE3104-
k1 21 u 23, BBIIOJIHEHHBIE OMHAKOBOIO pa3Mepa, Ha (ur. 3 yCIOBHO JUIsl OJTHOTHI M300paxe-
HUS TIOKa3aHbI Pa3HOTO pa3Mepa.

Han xpaitnumu Banamu 16 ¢ polmkaMu B UX HEHTPAILHOM YacTH IO BCEH JJIMHE YCTaHOBIIE-
HBI NapaJuIeIbHbIE OCSIM 3TUX BaJIOB yIpyrue orpaxaatoiiue 6opra 24. Co cTOpOHBI cxo/a IJI0-
J0B Basbl 2-8 ¢ pollMKaMu KpersiTcsl K pame 1 yepe3 MOAIMITHUKOBEIE Y3716 C BOZMOKHOCTBIO
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nepeMeIIeHHs TIOCIeTHIX OTHOCHTEIBHO TIpopeseit 24 paMbl 1, 1 3aKperuieHueM UX MOJIOKEHHS
OTHOCHUTEJIBHO €€ C MOMOIIbI0 (ukcaropos 25. Ilog copTupOBaIbHOM MOBEPXHOCTHIO YCTAHOB-
JIeH jenuTenb 26 u Tpancrnoptep 27 ans Menkod u cpexnedt ppakiuii. Co CTOpOHBI cxo/a IUIo-
JIOB YCTaHOBJIEH TpaHcropTep 28 nis kpynHoi ¢pakuuu. Hax copTupoBanbHOI OBEPXHOCTBIO
pacrioyio’keH Tpancrnoprep 29 JuIst moia4u HEOTCOPTHUPOBAHHOTO BOPOXa.

YerpoiicTBO paboTaeT CaeayronmM o0pa3oMm.

[Tnomsr TparcnopTepoM 29 moarTcs Ha COPTUPOBAIBHYIO TOBEPXHOCTH, 00pa30BaHHYIO Balla-
MU 2-8 ¢ poiMKamH, B 00JIaCTh HAMMEHBIINX 3a30pOB MeX 1y HUMH. I10CKOJIBKY MJI0/bI Ha TpaHC-
noprepe 29 B CeYEHHHM, MEPIEHIAMKYISPHOM HANPABICHUIO JIBIKCHUS, PACIOJIOXKEHBl B COOT-
BETCTBUHM C 3aKOHAMHU CTATHKU U TMHAMHUKH CBIITy4eil cpefibl, 1o (hopMe OIM3KOM K TpeyroibHoH [4],
TO HauOOJbIIEe UX KOJIMYECTBO MOCTYIHUT Ha LIEHTPaIbHbIC BPALAIOLINECS B pa3HbIe CTOPOHBI BAIbI
10-12 ¢ ponukamu. 31ech IIIOABI O] AECHCTBHEM CHJI MHEPLMHU M TSHKECTH MPOABUTAKOTCS BHOJb
POJIMKOB M OTHOBPEMEHHO IEpEepacIpeieNITIOTCS X TIOBEPXHOCTSIMU B TIOTIEPEYHOM HAIPABJICHHU.
[locnenneMy cnocoOCTBYET yBEIWYEHHE CKOPOCTH BpAIllEHHs POJIMKOB 3a CYET YMEHbIICHUS Jaua-
METPOB COOTBETCTBYIOMMX 3Be3ziouek 10-16 mo Mepe ymaneHHs UX OT IEHTPATBHON MPOAOIBHOM
OCH CHMMETPUH COPTUPOBAITHHOIN MOBEPXHOCTH, YTO MOJHOCTHIO MCKITI0OYAeT BO3MOXKHOCTh 3aKITH-
HUBaHHS TUIOZ0B MEXKIY POJIMKAMHU JaXKe€ C YYETOM ITOCTOSHHO M3MEHSIOIIETOCS KO3 HIMeHTa
TPEHUSI O HUX IUIOJOB. DTO OOCTOSTENLCTBO UIPAET PELIAOLIYIO POJIb ISl COXPAHEHUS] TOBAPHOTO
BUJIA M JISKKOCTH IUIOJIOB C TOHKOM KOXKed, Hanmpumep moMuziopoB u T.1. [lo mepe ynaneHus ot
LEHTPAJIbHOW MPOJIOJILHOM OCH B MONEPEYHOM HaIpaBJICHUH ILI0J(bI BO BCE BO3pACTAOLIel CTEIeHH
pacnosiararoTcsi Ha COpTUPOBAIBLHOM MOBEPXHOCTH B OJIUH CJIOH, a O TOCTHKEHUU KpaifHUX BajoB 8
C POJIMKaMHU OTCKaKHMBAIOT OT YIPYIUX OrpaXkKIaroIlux OOpToB 24 M pacrnpenessitoTcsi 0 COPTUPO-
BaJIbHOM IIOBEPXHOCTH C BBICOKOM CTEIIEHBIO PABHOMEPHOCTHU. TaKk KaKk pacCTOSHUE MEXKIY POJIMKa-
MH 0 Mepe TPOABW)XEHHS IUIOJOB BHH3 BO3PACTaeT, TO OJHOBPEMEHHO C 3TUM IPOWCXOIUT
paszeneHne TI0I0B Ha MEIIKYIO, CPETHIOI U KPYITHYIO (paKIIHu.

3a cueT HAIMYHS B KOHCTPYKIIMH COPTHPOBAIBHON MOBEPXHOCTH MmAapHUPHBIX MypT 30 1
KPETUICHHs CO CTOPOHBI CX0/1a TUIOIOB BAJIOB 2-8 ¢ poiuKamu K pame 1 uepes MOoAIUITHUKOBEIE
Y3JIbI C BO3MO>KHOCTBIO MEPEMEIICHHUS [TOCTIeIHUX OTHOCUTEIBHO Ipopeseit 24 pamel 1, u 3akpe-
IUIEHUEM UX TOJIOXKEHUSI OTHOCUTENIBHO €€ C TIOMOIIbI0 (pukcaTopoB 25, B cilyuae HEOOX0AUMO-
CTH BO3MOKHO PETyJUpPOBaHME 3a30pa MEXIY POJMKaMHU BaJIOB 2-8 MO0 MECTy CXOJa IUIOAOB C
COPTUPOBAJIBbHON MOBEPXHOCTH, YTO OOECHEYMBAET PEryJMpOBaHUE CTENEeHU (HPAKIIMOHHOTO
paszeneHus Iioi0B.
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