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TUPAIIMOHHAS IPOBIJIKA, CHOCOB HOBOPOTA BEPXHEW PAMBI
JAPOBWIKH U HABOP VIS MOAEPHU3AIIUU

OBJIACTb MU30BPETEHUA
IIpennoskeHHOEe W300peTEHHE OTHOCUTCS K TUpalMoOHHOW apodunke. IlpemnoskeHHOE
u300peTeHNe TaK»Ke OTHOCUTCS K CIOCO0y MOBOPOTA BEPXHEH pambl TMPALIMOHHON APOOUIIKU U

HaOOpy AJIST MOZEPHU3ALMH THPALTMOHHON TPOOHITKH.

YPOBEHb TEXHUKHU

B rupauuoHHBIX ApOOMJIKAX Ui 3aIIUThl MAIIWHBI OT TOBPEKACHHH HCIONB3YIOT
W3HALIMBAEMbIe ETAJIH U BBINOJHSIOT APOOJISHNE MaTepUaa, TAKOro Kak pyAa Mk MUHEpAJIbL.
JBa THIa M3HAILIMBAEMBbIX JIeTaIeH - 3TO OPOHS, PACIIOIOKEHHAS] HA OCHOBHOM BaJly, M HECKOJIBKO
U3HALIMBAEMbIX JeTajiel, YacTO Ha3bIBAEMbIX KOHYCAMH, KOTOpbIE pacIOJOKEHbl Ha
OKPYKAIOIIHUX CTEHKaX THPALMOHHONW JApOOWJIKM, OrpaHMYMBAIOLIMX IPOOWIIBHYIO Kamepy
apobunku. Ilpu 3TOM, OpOHSI MpHKperieHa K OCHOBHOMY Bajly, a KOHYChl - K BepXHEH pame
apoOmiku. M3-3a MOBBIIEHHOTO M3HOCA BO BpeMsl APOOJIEHHS TaKMX MAaTepUANIOB KaK KaMeHb,
MHHEpaibl U pyAa, BpeMs OT BpeMeHH TpeOyercsi 3aMeHa M3HAIIMBaeMbIX neranedl. Bpons
U3HAIIUBAETCs OBICTpEe, UeM KOHYCBI, TOATOMY TpeOyeT 3aMeHbl ObICTpee, YeM KOHYChL 3aMeHa
OpOHU WJIM KOHYCOB — 3TO JJIUTENBbHBIA M JTOPOTOCTOSIIUI MPOLECC, TPEOYIOUI AITUTEIbHOM
ocTaHoBKH. Kpome TOro, HEKOTOpble YCTPOWCTBA pas3[OeNbHON MOJaYd MOTYT IMPHUBECTH K
HEPaBHOMEPHOMY pAaCIpENeIeHHI0 M3HOCA, B Pe3yJIbTaTe 4Yero OTHENbHbIE YacTH KOHYCOB
W3HALIMBAIOTCS 3HAYUTENLHO ObIcTpee, YyeM apyrue. OObIMHO MOCe JOCTHKEHUS] MUHIUMAJTbHON
TOJIIIUHBI B 30HAX C BBICOKOW MHTEHCHBHOCTBIO M3HOCA HE OCTAETCsl APYroro BbIOOpa Kpome
3aMeHbl KOHYCOB, 4YTO MPHBOAMT K YTHJIH3ALMU JOPOTOCTOSLIMX H3HALIMBAEMbIX [eTajel,
KOTOpBIE elle MOTYT ObITh MPHUIOIAHBI JJIsi UCTIONb30BAHUS. AJIbTEPHATUBON 3TOMY SIBJISIETCS
MIOBOPOT BEPXHEH paMbl APOOHIIKH U MOBTOPHAst cOOpKa MaluHbL. [Ipu 3TOM, y4acTKH, KOTOpbIe
paHee HaXOIHMJIMCh B 30HAX C HU3KOH MHTEHCHBHOCTBIO M3HOCA, TIOMELIAIOT B 30HBI C BBICOKOIM
MHTEHCUBHOCTBIO H3HOCA. DTOT BAPHAHT MOXKET TPeOOBATh HECKOJIBKO CYIIIECTBEHHBIX MOIBEMOB
mis pa3bopku U COOPKH THPALMOHHOW APOOMIIKH, nenasi 3Ty 3aAady AOPOrOCTOSIed u
TpeOyroIeil IINTebHOH OCTAHOBKH, YTO BO MHOIMX CJIy4asiXx AeJaeT STOT ajbTepHATUBHBIM
BapUAHT HEXH3HECTIOCOOHbIM. Takum 00pa3oM, CymEeCTByeT HEOOXOOUMOCTb B YIIYULICHHU

IaHHOU 00jacTu.



CYIIHOCTBH U3OBPETEHUA

CornacHO TepBOMY acCHeKTy NpeIoKeHa TMpAaLUMOHHAs APOOWMIKA Ui HU3METbYEeHUsI
NIOZIaBaE€MOT0 B HEE MaTepuaia, Coaep karas:

BEPXHIOI0 paMy JUId TOANEPKKM OJHOW WM HECKOJbKMX W3HAIIMBAEMBIX J€TaJIeH,
BBIMOJIHEHHYIO C BO3MOXKHOCTBIO CMEHBI PEKHMMa MEXAy pabo4YrM PekKMMOM U MOBOPOTHBIM
PEXKUMOM,

HIDKHIOIO pamy, IPU 5TOM BEPXHsisl pamMa APOOHIIKH B paboueM pekuMe B3auMOIEHCTBYET C
HIDKHEH paMoit TpoOuiTKy, 1

MIOBOPOTHOE YCTPOMCTBO, BBIMIOJIHEHHOE C BO3MOKHOCTBEO TOBOPOTA BEPXHEH pambl
APOOHMIIKM OTHOCHTENIHO HIDKHEW paMbl JOpOOMJIKM M conepskaiiee 3y0OdaToe KOJIBLIO,
BBIMIOJJHEHHOE C BO3MOJKHOCTBIO MOBOPOTa OTHOCHTENbHO HIKHEW pambl IPOOUJIKH BOKPYT
BEPTHUKAJILHOIN OCH, TIPH 3TOM BEPXHsIsl pamMa IPOOHIIKH B3aUMOJIEHCTBYET C 3yOUaThIM KOJIBLIOM H
BBITIOJIHEHA C BO3MOKHOCTBIO TIOBOPOTA BMECTE C 3y0UaThIM KOJIBLIOM BOKPYT BEPTUKAJIBHON OCH
B pEKUMe TIOBOPOTA.

Takum oOpa3oM, TmpemsiokeHa THpaLMOHHAs JApoOMJKa, KOTopas oOecrnednBaer
BO3MOJXHOCTb IMOBOPOTa H3HAIINMBACMBIX I[eTaJ'IefI B PAa3HBIC YIJIOBLIC IOJIOKCHUS. Takum
o0pa3om, BO3MOXKHO obecrieueHne 0oJiee paBHOMEPHOTO N3HOCA KJKIOW M3HALTUBAEMOU eTaIH.
I'upaunonnast poOmika odecrieunBaeT BO3MOKHOCTh OoJiee ObICTPOro MOBOPOTA MO CPABHEHHIO
C TPenbIayIIUMH pelneHusiMUA. bosiee ObICTpBIN MOBOPOT 0OECHeYrBaeT COKpALICHUE BPEMEHU
IPOCTOST M/MJIH HKCIUTYaTALMOHHBIX PACXOJOB HAa OTKJIIOYEHHe. | mparrionHas npoOuika Takxke
obecrieunBaeT BO3MOKHOCTb JKOHOMHH 3aTpaT M MPOCTPAHCTBA, TaK KaK OTCYTCTBYET
HEOOXOIMMOCTh B BBICOKOIIPOM3BOAUTEIBHOM KpaHe BOJHM3H FHPALIOHHON TPOOHITKH.

TepmuH "rupanuonHast ApoOuiika” clienyeT MOHUMATh Kak APOOUIIKY, COIepIKAIIYI0 pamy,
BKJIFOYArOIIYIO B HIKHEHW 4acTU HpHBOHHOfI MCXaHU3M, COI[ep}KaH_[I/Iﬁ SKCHCHTPUK U IPUBOAHOEC
CPEACTBO, a B BEPXHEH YacTH - KOHYCOOOpPa3HyH APOOMIIBHYIO KaMepy, OOJIMIIOBAHHYIO
U3HOCOCTOMKUMU MJIaCTUHAMH, 4aCTO Ha3bIBACMbIMU KOHYCaMU. Vka3zaHHbIE OaHa UJIN HECKOJBKO
M3HALIMBAEMBbIX UIACTHH MPEICTABIAIOT COOOH OHY U3 MOBEPXHOCTEH, O KOTOPYIO M3MEIbYat0T
MaTepual. Vka3aHHbBIE OJHA WKW HECKOJBKO HU3HAIINBACMBIX IIJIACTUH HeﬁCTBYIOT B Ka4eCTBEC
MACCUBHBIX IPOOMIIBHBIX 3JIEMEHTOB. BepxHsist pama ApoOMIIKN MOXKET ObITh NpeqHa3HAYeHA IJIs
OIOPBI OJIHOTO, IABYX, TPEX, YeThIpeX MM OoJiee M3HAIIMBAEMBIX 3JIEMEHTOB. Uepe3 BEpXHIOK
YacTh JAPOOMJIBHON Kamepbl MPOXOMUT BEPXHHUI KapKac, COAEpIKaIlUil TPaBepCy, MMEIOIIYIO
00paboTaHHYIO BTYJIKY, 00€CIEUNBAIOLIYIO 3aKPETJICHUE TTOJIOKEHUS] BEPXHEr0 KOHLIA OCHOBHOTO

Basa. AKTUBHBIM JPOOUIBHBIN 3JIEMEHT CONEP’KUT OCHOBHOH BaJl, €ro APOOMIIbHYIO T'OJIOBKY H
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OpOHIO, KOTOpasi SIBJIIETCSl JAPYrod IOBEPXHOCTBIO, O KOTOPYIO IPOUCXOAUT ApoOJIeHne
Marepuana. JlaHHbIN y3€J Kak PaBUIIO MOABELIEH C TIOMOIIBIO BTYJIKU TPABEPCHL

JlpyrumMu cioBamu, NMpeasioKeHHas n3o0peTaTenbckas uies HalpaBlieHa Ha KOHKPETHBIN
BUJI TUpaliMOHHON npodumku. Takum 0Opazom, mepBblil aCIIeKT MOXKET OBITh B KA4eCTBE BapHUaHTa
BBIPAXKEH B BHJE T'MPALMOHHON APOOHMIIKK Ui M3MEJBbYEHUS MOIaBaeMOro B Hee MaTepHala,
cozepKauei:

AKTUBHBIN JTPOOMIIbHBIN 3JIEMEHT, BKIFOYAIOIIUI OCHOBHOH BaJi, IPOOWIIBHYIO TOJIOBKY U
OpOHIO, KOTOpasi SIBJISIETCS HAPY)KHOM IMOBEPXHOCTBIO, O KOTOPYIO BBIMOJHSIIOT ApoOJeHue
Mmarepuana,

BEPXHIOIO paMy JJisl MOAEP>KKH OAHON MJIM HECKOJbKUX M3HAIINBAEMbIX AeTalel, mpuieM
BEPXHSIS paMa IPOOMIIKH OrpaHUYHMBAET KOHYCOOOPa3HYIO NPOOMIBHYIO KAMEPY U BBIMIOJIHEHA C
BO3MOYKHOCTBIO CMEHBI PEXKHMa MEKAY Pa0OYNM PEKUMOM U MIOBOPOTHBIM PEKHMOM,

HIDKHIOIO pamy, IPH 3TOM BEPXHsISA pama APOOUIIKH B padodeM peKIMe B3aUMOJIEHCTBYET C
HIDKHEH paMoit mpoOuiky,

BEPXHUH KapKac, MPOXOASIIUNA Yepe3 NPOOMIbHYID KaMmepy BIOJIb €€ BepXHEW 4YacTH |
BKJTIOYAIOIINI TpaBepcCy, coaepkainyo oopaboTaHHYIO BTYJIKY, KOTOpast PUKCUPYET MOJIOKEHHE
BEPXHEro KOHIIA OCHOBHOTI'O Baja, U

MOBOPOTHOE YCTPONCTBO, BBINOJHEHHOE C BO3MOXKHOCTBIO IOBOPOTAa BEPXHEH pambl
IPOOMJIKM OTHOCHUTENBPHO HIDKHEH pambl ApOOWJIKM U cojepxkaliee 3yOdaToe KOJIBLIO,
BBIMIOJITHEHHOE C BO3MOJKHOCTBIO INOBOPOTA OTHOCHTENBHO HIDKHEH pambl IPOOUIIKH BOKPYT
BEPTHKAJIBHOM OCH, TIPH 3TOM BEPXHsS paMa JPOOHIIKY B3aUMOJEHCTBYET € 3yO4aThIM KOJIBLIOM U
BBIMOJIHEHA ¢ BO3MOKHOCTBIO ITOBOPOTA BMECTE € 3y04YaThIM KOJIBLIOM BOKPYT BEPTHKAJIBHOW OCH
B PEKHME TMIOBOPOTA.

Tepmun "BepxHsisi pama ApOOMIKH" CIeIyeT TPAKTOBATh KaK OMOPHYIO pamy, Ha KOTOPOH
YCTAQHOBJIEHbl M3HOCOCTOWKME IUIACTHUHBI, HANpUMep, KOHYChL BepxHss pama apoOmiku
OrpaHUYMBAET KOHYCOOOpPa3HYIO APOOMIIBHYIO Kamepy. BepxHss pama HApoOMIIKM MOXKET
comep:kaTh Oosee 4eM ONHY 4acTb. BepxHss pamMa APOOMJIKM MOXKET, HallpuMep, COAepKaTb
HIDKHIOIO 4YaCTh U BEPXHIOI YacTh, Ka)kAas MX KOTOPBIX MOXKET MOAAEPKUBAaTh OAHY WM
HECKOJIbKO H3HAIIMBAEMbIX JeTalel N3 YKa3aHHBIX OJHOW WJIM HECKOJbKUX H3HAIINBAEMbIX
JEeTaJEH.

Tepmunr "HWKHSS pama OpoOMIKU" ClieAyeT TPaKTOBAaTh KaK OMOpHAs pamMa, KOTopas
MOJ/IEP’KUBAET BEPXHIOK PaMy APOOUIIKH.

TepmuH "m3HammBaemasi netanb" ClIeIyeT TPAKTOBATh Kak JIFOOOH BHUJI M3HOCOCTOMKHUX

OJIEMCHTOB, BBINIOJIHEHHBIX C BO3MOXXHOCTBIO HETIOCPEACTBCHHOTO KOHTAKTa C MATCpPUAJIOM,



4

NOJUIEKALTNM 1poOseHuo. M3HamumBaemble AeTajy, YCTAHOBJIEHHbIE HA BEPXHEH APOOMIIbHON
KOHCTPYKILMH, KaK MPAaBUJIO HA3bIBAIOTCS KOHYCAMHU.

Tepmun "3yOuaToe KONbLO" CleqyeT TPAKTOBAaTh KaK KOJbLEOOPa3HY0, MO CYIIECTBY,
KPYrOBYIO 3yO4aTyr peiiky Wiu miecTepHro. 3yO4yaToe KOJNbLIO MOMKET OXBaThiBaTh Bce 360
rpanycoB (monHoe 3yOuaToe Koiblo). Tem He MeHee, TakKe BO3MOXKHO, YTO 3y04aroe KOJIbLIO
oxBaTbIBaeT MeHee 360 rpamycoB. DTO O3HAYAET, YTO 3yO0UaTOe KOJBIO MOKET ObITh, HATIPUMED,
MOJTYKOJIBL[OM.

Tepmun "pesxkum palboThI" ClieAyeT TPAKTOBATH KAaK PEXHM PadOoThI, MCHOJB3YyEeMbIid BO
BpeMsi IpOOJIeHHsI HJTH HEMOCPENCTBEHHO Tiepen npodseHneM. Takum oOpa3om, pexkuM paboThI -
3TO pabounii pekuM IPOOUITKH.

TepMmuH "TIOBOPOTHBIH pekUM" CIENYET TPAKTOBATH KaK PEKUM PabOThI, UCTIOIb3YEMbIH
IpU TIOBOPOTE BEpPXHEW APOOUIBHONW paMbl OTHOCUTENIbHO HUXKHEW NPOOUIIBHOW paMbl.
IToBOPOTHBIN peXHUM, KaK MPABHUJIO, HE BBIMOJHSIOT BO BPeMsl padOThI, TO €CTh APOOIICHUS, TaxKe
€CJIU 3TO BO3MOJXKHO.

B3anmMopneticTBre Mexxay BepXHEH paMoOi JpOOUIIKY U HIDKHEH paMoi TpoOuiKy B pabodyeM
pe’kuMe MOXKeT ObITh (PUKCHUPOBAHHBIM B3auMozelcTBueM. PUKCHPOBAHHOE B3aWMOJEHCTBHE
MOXET OBITh BBIITOJHEHO IyTeM OOJITOBOrO MPUCOETUHEHNsI BEPXHEH paMbl IPOOMIIKU K HIDKHEH
pame npobunku. PUKCHPOBAHHOE B3aMMOAEWCTBHE MOXKET ObITh BBINOJHEHO IMyTEM 3aKUMa
BEpXHEW paMbl JpOOUIIKK Ha HIKHEH paMe ApoOmiku. PUKCUPOBAHHOE B3aUMOJIEHCTBHE MOKET
OBbITh BBINOJIHEHO IyTEM CONPSIraéMOro COeMHEHNST MEXKy B3AUMHO JOMOJIHSIOIIMME (HopMaMu
BEpXHEH pambl OPOOMIIKM U HIKHEH pambl IpoOmiky. B HEKOTOpPBHIX BapMaHTAaxX BBIMIOJHEHUS
B3aUMOJICHICTBHE MEXKIY HUKHEH paMoil TpOOHMIIKK U BEpXHEH paMoil TpOOHIKHM MOKET ObITh HE
(uKcupoBaHHBIM. B Takux BapuaHTaX BBIMOJHEHUsS B3aUMOJIECHCTBUE MEXKAY BEPXHEH pamoii
OpOOWIIKM U HWKHEW paMoi IPOOMIIKM MOKET 00ecrneunBaTh BO3MOXKHOCTh TIOBOPOTA BEpXHEH
paMbl IPOOMJIKM OTHOCUTENIbHO HIKHEH pambl APOOUIIKH, TaXKe KOTAa BEPXHss paMa APOOUIKH
HAXOIUTCS B paboYeM pexume.

IToBOpPOTHOE YCTPOHCTBO MOXKET OBITh COENUHEHO HEMOCPEACTBEHHO C HIDKHEH pamMoi
npoouiku. IToBOpOTHOE YCTPONWCTBO MOMKET OBITh COEAMHEHO C TOJOM BOJH3H THPALIOHHON
npobunku. IToBOpOTHOE YCTPOWCTBO MOXKET OBITH COCOUHEHO C HEMOJBM)KHOM ETajIbio
rupauuoHHON npobunku. ITo MeHbInel Mepe 4YacTh MOBOPOTHOTO YCTPOMCTBA MOXKET OBITH
BBITMIOJIHEHA B BHUJE€ €IHHOIO IIEJIOT0 ¢ HIDKHEH pamoil npobwunku. B kadecTBe BapuaHTa,
MOBOPOTHOE YCTPOMNCTBO SIBJISIETCS] NMOJHOCTBIO MOJAYJIBHBIM PELIEHHEM, C MOMOINBIO KOTOPOTO
MOTYT OBITh MOJIEPHU3NPOBAHBI THPALIMOHHBIE APOOUIIKHL.

CornacHo HEKOTOPBIM BapUaHTAM BBIMMOJIHCHUS, TIOBOPOTHOEC YCTpOﬁCTBO TAKKEC COACPIKUT
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NPUBOJIHYIO CHCTEMY, COEPIKAINYIO OHO MJIM HECKOJIbKO 3y0UaThIX KOJIEC, IPUYEM YKa3aHHBbIE
OJTHO UJIM HECKOJIBKO 3yOUaThIX KOJIEC BBIITOJIHEHBI C BO3MOYKHOCTBIO TOBOPOTA 3y04aTOro KOJIbLA
OTHOCUTEJIbHO HIDKHEHN paMbl IPOOUIIKH BOKPYT BEPTHKAIBHONW OCH.

IIpuBonHas cucTeMa MOXKET MPUBOJAUTBCS B AEHCTBHUE C MOMOLIBEO OJHOTO HJIM HECKOJIBKUX
ABUraTesel, TAKUX KaK, HAIpUMep, TUAPABINYECKHE IBUraTeNN, THEBMAaTUUECKHE IBUTATENN UIH
snexTponsurateny. [IpuBofHas cucTeMa MOXET COZepKaTh OHO, [1Ba, TPH, YEThIpe WK Oosee
3yOuaThIx Kosiec. B kayecTBe BapraHTa, MPUBOIHAS CUCTEMa MOXKET COIEpKaTh OIHY, ABE, TPH,
yeTeipe Win Oosiee 3yOUaThIX Mepenady, BBIMOJIHEHHBIX ¢ BO3MOJKHOCTBIO MOBOPOTA 3y04YaToro
KOJIbIIa OTHOCUTEINIbHO HIKHEH paMbl IpOOMIIKYA BOKPYT BEPTHKAIBHOM OCH. Y Ka3aHHbIE OHO WJIN
HECKOJIBKO 3yO4aThIX KOJIEC MOTYT YIEpXKUBAThCS HAa OMOPHOM CPEACTBE 3yO4UaToro Koseca,
NPUKPETUICHHOM K HIDKHEH paMe MpOoOMIIKM WM JPYrodl HEMOABM)KHOHM JeTanu THPALMOHHOW
npobunku. B kauecTBe BapwaHTa, OIMOPHOE CPEACTBO 3yOUATOrO KoOJieca MOMKET ObITh
pAacIoNOKeHO BOJM3M THPALMOHHOW ApoOMiKU. Take BO3MOXHO, YTO OIOPHOE CPEICTBO
3yOuaToro Koseca BBIMOJIHEHO B BUIE€ €IUHOIO LEJIOT0 C HIDKHEH paMoil TPOOHIIKK U APYTOi
HETIOABKHON JAETaJIbI0 APOOHITKH.

CornacHO HEKOTOPBIM BapHAaHTaM BbIIIOJHEHUS], IOBOPOTHOE YCTPONHCTBO TAK)KE CONEPIKUT
OUH WM HECKOJbKO KPOHIUTEWHOB, COCAMHEHHBIX C HIDKHEH pamoil IpoOWIIKH, NpU4YeM
YKa3aHHbIE OJIUH MJM HECKOJIbBKO KPOHLITEHHOB BBINOJHEHBI C BO3MOKHOCTBIO MOJAEPKKU
MIPUBOAHOU CUCTEMBI.

Takum o6pas3om, MpUBOHASL CHCTEMA MOXKET OBITh COEAMHEHA C HIDKHEH paMoi TpOoOUIIKH,
obner4yass TakuM 0Opa3oM YCTAHOBKY MPHUBOJHONH CHCTEMbl OTHOCHTENIBHO HIDKHEH pPaMbl
npobuniku. KpoHIITEeHHbI MOTYT OBbITh BBIMOJHEHBI B BHIE €IMHOIO LIEJOTO C HIKHEH pamMoit
npoOuiku. B kadecTBe BapwaHTa, KPOHIUTEHHBI MOTYT OBITh MPHUKPEIUIEHbI K HIDKHEH pame
ApOOMIKH OOJTOBBIM COEAMHEHUEM, CBApKOH WM Opyrumu crnocobamu. [IpenmnouTurensHo,
9YTOOBI KOJMYECTBO KPOHIITEHHOB COOTBETCTBOBAJO KOJUYECTBY 3yO4aThIX KOJIEC MPHUBOIHON
cuctembl. Kaxblii U3 YKa3aHHBIX OJHOTO WJIM HECKOJIbKUX KPOHIITEHHOB MOXKET 0Opa30OBBIBATH
MIOBEPXHOCTB JIJIsl OTIOPBI OTHOTO UJIM HECKOJIBKUX 3yOUaThIX KOJIEC.

CornacHO HEKOTOPBIM BapHaHTaM BbIIIOJHEHUS], IOBOPOTHOE YCTPONCTBO TAK)KE CONEPIKUT
OJIHY WJIM HECKOJIBKO OMOPHBIX KOHCTPYKIIHMHA, COETUHEHHBIX C HUKHEH paMOoi APOOHIIKH, TpHYEM
yKa3aHHbIE OJIHA MJIM HECKOJIbKO ONOPHBIX KOHCTPYKIHMH OOpPa3yiOT OAHY WJIM HECKOJIBKO
OTIOPHBIX TIOBEPXHOCTEH sl OMOPBI 3y0UaTOro KOJIbIA, IPU 3TOM 3y04aTOe KOJIBLIO BBITOJHEHO
C BO3MO’KHOCTBIO ITOBOPOTA HA YKa3aHHOM OAHON WJIM HECKOJIBKUX OMOPHBIX MOBEPXHOCTSX.

VYka3zaHHBIE OfIHA WJIM HECKOJIBKO OMOPHBIX KOHCTPYKLUI 00eCreunBarOT MPEeUMYIIECTBO,

COCTOsIIII€e B TOM, YTO OHU OOECHEUMBAIOT OMOPY 3yOUaTOMy KOJIbLy C OOECIeueHHEeM ero
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yIepKaHWs B 3aJaHHOM IMOJIOKEHHU. TakuM oOpa3oM, € TOMOLIBK YKa3aHHBIX OFHON WM
HECKOJIBKUX OMOPHBIX KOHCTPYKLHUH 3yO4aToe KOJNBLO YAEPKUBAETCS B 3aJaHHOM IOJOXEHUU
OTHOCUTEJIbHO HIDKHEH pambl IpoOMIKM u/muiau BepxHed pambl npobunku. Ilox 3amaHHBIM
THIOJIO’KEHHEM CJIeTyeT OHUMATD MOJIOKEHHE 3y0UaToro Kojibla, 00ecreunBaonee BO3MOXKHOCTh
ero B3aUMOJEHCTBUS C BepXHEH paMoil APOOMIKH M ee IMOBOPOTa B MOBOPOTHOM pexume. B
HEKOTOPbIX BAPUAHTAX BBIIOJHEHUs 3y04UaToe KOJBLIO MOXKET YAEPKUBATHCS MO CYIIECTBY
napajuleIbHO TOPU30HTANIBHON IUIOCKOCTH € TMOMOIIBK YKA3aHHBIX OAHOW HWJIM HECKOJBKUX
OTMOPHBIX KOHCTPYKIHI. B HEKOTOPBIX BapHaHTAaX BBIMOJHEHHs 3y04aToe KOJBIIO MOXKET OBITh
PacIMoJIOKEHO MO YIJIOM K TOPU30HTAIBHOMN IMIIOCKOCTH J1aKe MPU OTNope Ha YKa3aHHbIE OHY WU
HECKOJIbKO OMOPHBIX KOHCTPYKLUH.

Vka3zaHHasi OHA WJIM HECKOJBKO OMOPHBIX KOHCTPYKIHMH MOTYT OBITh COCOUHEHBI MU
NPUKPETUICHBI K HIDKHEHN paMe nqpoOuiku. B kauecTBe BapuaHTa, YKa3aHHbIE OJJHA WIIH HECKOJIBKO
OTOPHBIX KOHCTPYKIHMH MOTYT OBITh COENMHEHBl WJIM NMPUKPEIUICHbl K APYrod HETOABMKHON
AeTanu TUPAUMOHHOW apoOmiku. Taxke BO3MOXKHO, YTO YKa3aHHBIE OJHA WM HECKOJIbKO
OTIOPHBIX KOHCTPYKIHMH BBINOJHEHbI B BUAE €IUHOIO LIEJIOTO C HIKHEH paMoil IpOOWIIKY WU
APyroil HEMONBIKHOW neTanbio Apodwiku. [ToBOpOTHOE YCTPONCTBO MOKET COIEpKaTh OAHY,
IBE, TPH, YeThIpe WK OoJiee ONMOPHBIX KOHCTPYKLIUH.

CornacHO HEKOTOPBIM BapUaHTaM BBINOJIHEHUs], YKa3aHHbIE OJIHA WU HECKOJIBKO OTIOPHBIX
MIOBEPXHOCTEHN COAepKaT MaTepual ¢ HU3KUM KOA(P(PUIIMEHTOM TPEHHUS AJsl CHIDKEHHs TPEHUs
MEeXy 3y0UaThIM KOJIBIIOM M YKa3aHHBIMH OHOW MJIH HECKOJIBKIMHU OTIOPHBIMU TIOBEPXHOCTSIMH.

Marepuan ¢ HM3KMM KO3(pPHLIMEHTOM TpeHUs MOXeT oOecrneduBaTh MPEHMYIIECTBO,
COCTOSIIIEe B YMEHBLICHUU TPEHHUs] MEXAY 3yO4aTbIM KOJBLOM M YKa3aHHBIMH OIHON MU
HECKOJIbKUMH OTIOPHBIMU KOHCTPYKLUSIMH. Marepual ¢ HU3KUM KO3 ((PUIIEHTOM TPEHHSI MOJKET
BKJIFOYATh WJIM CONEpKaTh COCTaBbl Ha OCHOBe mnojurerpadTopatwieHa (IITDD), nampumep,
Te(JIOH, WM TOJMATWIEH, WIH APYTrUe IUIACTMACCOBbIE MaTepuasibl. B KkadecTBe BapuaHTa,
yKa3aHHbIE OJIHA UJIM HECKOJIbKO OMOPHBIX MOBEPXHOCTEN MOTYT COAEP>KaTh POJIMKOBbIE KOjeca
WM TIOALIWITHUKU JUISL COAEHMCTBUS MOBOPOTY 3yO4aTOro KOJbIAa HA YKA3aHHBIX ONHOW WIJIH
HECKOJIbKUX OTMOPHBIX KOHCTPYKLHUSAX.

CornacHoO HEKOTOPHIM BapUaHTaM BBITTOJHEHHs 3y04UaTOe KOJNBLO OXBATHIBAET HUKHIOKO
pamy ApOOHIIKH.

3ybuaroe KombLO, oOxBaTbiBaomee Bce 360 TpamycoB, MOXeT o0ecrneYnBaTh
IPEUMYILECTBO, COCTOSAIIEE B BO3MOXHOCTU JOCTHUXKEHHMS] BCEX YIVIOBBIX IOJIOKEHUH IIpH
MIOBOPOTE BEPXHEH paMbl APOOUIIKH.

CornacHO HEKOTOPBIM BapUAHTAM BBINIOJHEHUS BEPXHsAsA paMa APOOUIIKH B3aNMOAEHCTBYET
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¢ 3y04aThIM KOJIBIIOM C 0OeCredeHneM BO3MOKHOCTH MEePEMEIeHUsT BEPXHEH pamMbl APOOUIIKH B
MIOBOPOTHOM PEKHUME OTHOCHTEIBHO 3y0UaToro KoiblLia BAOJIb BEPTUKAJIBHON OCH.

bnaromaps TakOoMy  pacloJIO)KEHHIO  BO3MOXHO  OOecriedeHue  IperMYyLIEeCTBa,
3aKJIFOYUAIOINErocss B BO3MOXKHOCTH CBOOOIHOIO IMEPEeMELIeHUs] BEepPXHEeW paMbl JpOOWJIKH B
BEPTUKAJIbHOM HAIPaBJIEHUH, TO €CTh BJOJIb HAINpPaBJIEHUs] BEPTUKAJIbHOH OCHU. DTO, B CBOIO
ouepenb, 00eCNeUHMBAET BO3MOXKHOCTH IIOBOPOTAa BEPXHEH pambl JAPOOHJIKM OTHOCHTEIBHO
HIDKHEH pambl IpOOMIIKH, KOT/Ia BEPXHssl pama ApOOHIIKH yAajeHa OT HU)KHEH paMbl JpOOUIIKH,
HAmpUMep, C MOMOINBI pa3IeNuTeNiell MeXIy HWKHEH paMol OpoOWIKH U BEpXHEH pamoii
APOOWJIKM WJIM TIOJBEIICHA WJIM TOAHSATA KPAHOM WJIM APYTHMH MOJBEMHBIM CPEACTBOM, Kak
Oyzner Gosiee MOAPOOHO PACCMOTPEHO HUKE.

CoriacHO HEKOTOPBIM BaPHAHTAM BBIITOJIHEHHSI, BEPXHSA pamMa IPOOHIIKH CONEPKUT OUH
WJIM HECKOJIBKO BBICTYIIOB, MPHUYEM MOBOPOTHOE YCTPOMCTBO CONEPKUT OAWH WM HECKOJIbKO
NAa30BbIX KOHCTPYKLHH, COCOUHEHHBIX C 3yO4aThbIM KOJBLIOM, NMPHUYEM YKa3aHHbIE OAMH MU
HECKOJIBKO BBICTYIIOB B3aWMOJEHCTBYIOT C YKA3aHHBIMH OJHOH HJIM HECKOJBKHUMH IMa30BBIMHU
KOHCTPYKIUSIMH, KOTJIa BEPXHsIS paMa JpOOHIIKH HAXOJUTCS B TIOBOPOTHOM PEKUME.

Vka3zaHHbIE OMH WJIM HECKOJIBKO BBICTYIIOB MOTYT OBITh BBIITOJHEHBI KaK OAHO LEJIoe Ha
HapY>KHOH MOBEPXHOCTH BEpXHEH pambl ApoOmiku. B kauecTBe BapuaHTa, yKa3aHHbIE OJUH MU
HECKOJIBKO BBICTYIIOB MOTYT OBbITh 0OOpa30BaHbl C ITOMOLIBI) OHOTO MJIM HECKOJIBKHX KPEMEeKHBIX
3JIEMEHTOB, KOTOPBIE BBIMOJIHEHBI C BO3MOKHOCTBIO KPEIUIEHUs K BEpXHEH pame APOOHIIKHU.
JpyrumMu cioBaMH, KaKAbl KPEMEXHbIH 3JIEMEHT MOKET UMEThb COOTBETCTBYHOLIWI BBICTYII.
BricTynbl MOryT B3aMMOAEWCTBOBAaTH C IMA30BbIMU KOHCTPYKLMSMH, KOT/Ia BEpPXHSS pama
APOOUIIKM HAXOMUTCS B paboueM peskume. BepxHsist pama npoOHIIKU MOKET COAeP KaTh OJUH, 1Ba,
TPH, 4EThIpe WK OOJIee BBICTYIIOB.

CornacHO HEKOTOPBIM BapHAHTAM BBIMTOJHEHUSI, THPALIMOHHAST TPOOHIIKA TaKKe CONEPIKUT
NOJBEMHOE CPEACTBO, BBIMOJIHEHHOE C BO3MOYKHOCTBIO MOIBEMA BEPXHEH paMbl APOOMIKH JUIS
OTAEJICHHs BEPXHEH paMbl IPOOHIIKK OT HUXKHEH paMbl APOOHIIKH.

bnaronapst noqbeMHBIM CPEACTBAM BO3MOXKHO OOECTIEUEHHE MTPENMYIIECTBA, COCTOSIIETO B
BO3MOXKHOCTH OTCOEIMHEHHs BEpPXHEH paMbl OPOOWJIKM OT HW)KHEH pambl ApoOuiku Oe3
UCTIOJIb30BAHMSI BHEIITHETO KPaHa.

ITonpeMHOE CPEACTBO MOXKET OBITh BBITIOJIHEHO B BU/I€ OTHOTO WJIM HECKOJIBKUX TPHUBOIHBIX
CPEACTB, HApUMep, THAPABIMYECKUX WM ITHEBMATHUYECKUX NPUBOIAHBIX cpencTB. IlogbemHoe
CPEACTBO BBITMIOJIHEHO C BO3MOKHOCTBIO TOABEMA BEpXHEH paMbl APOOWIKH Ui OTAEIECHUS
BEpXHEW pambl IPOOHIIKM OT HIKHEW pambl IpOOMIIKHA. B HEKOTOPBHIX BapUaHTAaX BBITOJIHEHHS

NOJ’BEMHOE CPEACTBO TAKXKE BHIMOJIHEHO C BO3MOXKHOCTBIO MOJIEPIKKH BEPXHEHN paMbl IpOOUIIKH
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B MTOJTHSATOM IIOJIOKEHHH TPU MTOBOPOTE BEPXHEH pambl JPOOUIIKH OTHOCHTEIBHO HIDKHEH paMbl
apoounku. ITogpeMHOE CpPEeACTBO MOKET, HAIIPUMEp, B3aUMOAEHCTBOBATh C BHELUIHMM 000AOM
BEPXHEN paMbl JPOOUIIKHY.

CornacHO BTOPOMY acIeKTy MpeioskeH Habop, Conep KaIiuii:

TUPALOHHYIO APOOHIIKY COTJIACHO MEPBOMY ACIEKTY H300pETeHUs U

OHO WM HECKOJIbKO OIOPHBIX YCTPOMCTB, KOTOPBIE BBIMOJHEHBI C BO3MOKHOCTHEO
pa3MeLIeHnsT MEXIy HIDKHEH paMoi NpoOWJIKM M BEpXHEH paMoil IpOOWJIKM B MOBOPOTHOM
peKuMe Ui OAAEPIKKH BEpXHEH pambl IPOOMIIKM BO BpEMsl €€ TIOBOPOTa U JIsi 0OecredeHust
MOBOPOTA BEPXHEH paMbl APOOUIIKH.

Habop moskeT obecrednTs MpenMyIIecTBO, COCTOSALIEE B BO3SMOXKHOCTH ITOBOPOTA BEPXHEH
paMbl OPOOHJIKM OTHOCUTENIbHO HUXKHEW paMbl ApoOwuiku 0e3 HeOOXOTUMOCTH MOAAEPKKU
BEpXHEH pambl IPOOUJIKU C TIOMOIINBIO MOTXBEMHBIX CHJI, IPUJIOKEHHBIX, HAIIPUMEpP, BHEITHUM
KpaHOM. YKa3aHHbIE OJHO WJHM HECKOJbKO OMOPHBIX YCTPOHCTB MOTYT OBITh 3JIEMEHTAMH,
COZEpKALIMMH OJHO WJIM HECKOJNBKO KOJIEC, OJUH WM HECKOJBKO POJHMKOB WJIM OAMH WU
HECKOJIBKO TMOJIIUITHUKOB TMOAXOMASALIEr0 THUMA. YKa3aHHbIE OJHO WJIM HECKOJBbKO KOJIEC,
yKa3aHHbIE OJIUH WJIM HECKOJBKO POJIMKOB MJIM YKA3aHHBIE OWH MJIM HECKOJBKO TMOAIIUITHUKOB
MOTYT OBITh PACIIONIOKEHBI B (POPME KOJIbLIA, MOAXOAIIErO Ui Pa3MEIleHUs] MEXIy HIDKHEeH
pamoi IpOoOWIIKM U BepXHEH pamoil IpoOMJIKM B TIOBOPOTHOM pekuMme. B kauecTBe BapuaHTa
yKa3aHHbIE OFHO WUJIM HECKOJIbKO OMOPHBIX YCTPOHCTB MOTYT NPEACTABIATH COOOW OIHY WU
HECKOJIbKO OIOPHBIX IUIACTUH, MMEIOIIUX I10 MEHbIIeH Mepe ONHY IOBEPXHOCTb C HHU3KUM
koo puumenrom TpeHus. [TOBEpXHOCTh C HHU3KUM KO3(PPHUIHMEHTOM TpPEHUs MOKET ObITh
pear30BaHa yKa3aHHBIMU OJTHUM WJIM HECKOJBKHUMH ONOPHBIMHU YCTPOHCTBAMHM, CONEPKAIIMMU
WIM COCTOSIIUMH M3 MaTepuaja ¢ HU3KHM KOX(P(QUIMEHTOM TPEHHs, TaKUM Kak
noymutetpadropsTiiien (IIT®J), nampumep, tednon. Habop MokeT comepkaThb OIMOPHBIE
YCTPOHCTBA JJIsl TOJTHOTO TIOKPBITHST 00011a HIKHEH pambl aApoOmiku. HaGop Moxer comepikaTh
OITHO, IBa, TPH, YEThIpE HJIU 0OJee ONMOPHBIX YCTPOMCTB U MOKPBITHS 000/1a HUKHEH pambl
IOPOOVIIKH.

CornacHo TpeTbeMy acrekTy MPeUIoKeH CIocod MOBOPOTa BEpXHEH pamMbl THPALIMOHHOM
IPOOMJIKM OTHOCHTEIBHO HWKHEW paMbl TMPALIMOHHON IPOOWJIKH, BKJFOYAOIIHUN CIIEAYIOIINE
STarbl:

a) UCTIOJIb30BAHUE THPAIL[MOHHON POOMIIKH COTJIACHO JTFOOOMY M3 MEPBOTO aCIeKTa,

b) BeIBeZIeHUE U3 B3aUMOIEHCTBUS APYT C IPYTOM BEpXHEH paMbl APOOHIIKU U HUXKHEH paMbI
IPOOMJIKH, €CITH BEPXHsIs pamMa JPOOUIIKH HAaXOAUTCS B paboueM peskuMe, Ui IepeBo/ia BepxHel

pamMbl ApOOUIIKY U3 paboyero peskuma B IOBOPOTHBIN PEXUM,
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C) MIOBOPOT BEPXHEH pamMbl JPOOHIIKH OTHOCUTEIBHO HUKHEH pamMbl APOOHIIKH € MTOMOIIBIO
ITIOBOPOTHOI'O YCTPONCTBA.

CornacHO HEKOTOPHIM BapUAHTAM BBIMIOJHEHUS 3Tal b) TakKe BKIIIOYAET:

b.1) nogbem BepxHeH pambl JPOOMIIKHU ISl €€ OTAEJCHUS OT HUKHEH paMbl APOOHIIKHY;

b.2) pa3merieHne OIHOTO MM HECKOJIBKHUX OIOPHBIX YCTPOMCTB MEXIY HIKHEH paMoi
IPOOMJIKHM ¥ BepXHEH pamoil ApOoOMIKH [JIsi 00eCTIeYeHus MOANEPIKKH BEpXHEH paMbl TpOOHITIKU
IPU €€ IOBOPOTE U TIOBOPOTA BEPXHEH paMbl APOOUIIKH; U

b.3) omyckaHue BepXHeW pambl IPOOMIKM BHU3 HAa YKa3aHHbIE ONHO HWJIM HECKOJBKO
OMNOPHBIX YCTPOMICTB.

CoriacHo 4YeTBEpPTOMY AaCHEKTy MNPemioKeH HaOop IJIsl MONEPHHU3ALUU THPALOHHON
IPOOMJIKH AJISl TIOBOPOTA BEPXHEH paMbl MMPAIMOHHON APOOUIIKH OTHOCHTENIHO HIDKHEH paMmbl
TMPALMOHHON JAPOOMIIKM BOKPYT BEPTHUKAJIBHOH OCH BO BPEMsI IOBOPOTHOTO PEKUMA BEPXHEH
pamMbl APOOUIIKH, TTPU 3TOM YKa3aHHBIA HAOOP COAEPIKHUT:

3yOuaToe KOJIbIIO, BBIMOJHEHHOE ¢ BO3MOYKHOCTBIO MTOBOPOTA OTHOCHTENIBHO HUKHEH pPaMbl
IPOOMIIKH BOKPYT BEPTHKAJIBHONW OCH, B3AUMOJEHCTBHUS C BEPXHEH paMoil ApOOUIIKH U TOBOPOTA
B TIOBOPOTHOM PEKHUME BMECTE € 3y04aThIM KOJIBLIOM BOKPYT BEPTHKAJIBHON OCH,

NPUBOJIHYIO CHUCTEMY, COAEPIKALIYI0 OIHO HJIM HECKOJBbKO 3yOuUaThIX KOJIEC, KOTOpBIE
BBITMIOJIHEHBI C BO3MOXXHOCTBIO IMOBOPOTAa BEHLIOBOIO KOJbL[A OTHOCUTENBHO HI)KHEH paMbl
IPpOOUJIKH BOKPYT BEPTUKAJIBHON OCH, U

OJIHY WJIN HECKOJIBKO OTOPHBIX KOHCTPYKLIMI, BBIMTOJIHEHHBIX ¢ BO3MOXKHOCTBIO COEANHEHNUS
C HWDKHEH paMoil ApOOWMIIKH, NMPUYEM YKa3aHHbIE OJIHA MM HECKOJbKO OMOPHBIX KOHCTPYKIMH
NPEACTABJISIFOT OHY HJIM HECKOJIBKO OMOPHBIX MOBEPXHOCTEH JJIsl OMOPBI 3y0UaTOro KoJibla, mpu
5TOM 3y0YaTroe KOJIBIO BBIMOJHEHO € BO3MOXKHOCTBIO MOBOPOTA HA YKA3aHHOW OJHOW WM
HECKOJIbKUX OTIOPHBIX IMOBEPXHOCTSX.

HabGop nns monmepHM3aumMu MOKeT OOecmeurBaTh MPEUMYLIECTBO, 3aKJIIOYANOIIEecs B
BO3MOXKHOCTH MOJIEPHHM3ALUH OOBIMHOH T'MPAllMOHHONH JAPOOMJIKM C ONHMCAHHOW BBIIIE
(YHKLMOHATBHOCTBIO, 3aKITFOYAOINEHCS B BO3MOKHOCTH TOBOPOTA BEPXHEH paMbl IPOOHITKH, AJIs
OoJiee paBHOMEPHOTO paclpeneeHnsl H3HOCA Ha U3HAIINBAEMBIX JEeTaJISIX.

CornacHO HEKOTOPBIM BapHAHTAM BBIITOJIHEHHS HAOOP IJI1 MOIEPHHU3ALIUH TaK)KE CONEPIKUT
OIVH WJIM HECKOJIBKO KPEMEeKHBIX 3JIEMEHTOB, MPENCTABISIOINX COOOH ONMH WM HECKOJIbKO
BBICTYIIOB, TPUYEM YKa3aHHbIE KpEMEeXXHble OJEMEHTbl BBINOJIHEHbl C BO3MOKHOCTBIO
NPUKPETUICHNS K BEpXHEH pame APOOMIIKH, IIPU 3TOM HaOOP U1 MOAEPHHU3ALNHU TAK)KE COIEPIKUT
OIHY WJIM HECKOJIbKO IAa30BBbIX KOHCTPYKLMH, COCAUHEHHBIX C 3yO4aThbIM KOJIBLIOM, NPHYEM

YKa3aHHbIE OAWH HJIM HECKOJIBKO BBICTYIIOB BBIITOJIHEHBI C BO3MOKHOCTBIO BBaHMOHeﬁCTBHﬂ C
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YKa3aHHBIMU OJHOW WJIM HECKOJbKUMH MAa30BbIMU KOHCTPYKLUSMHU IpPHU HCIOJB30BAHUU B
THPAaLIMOHHON OpOoOuUIIKe.

CorimacHo HEKOTOPHIM BapUAHTAM BBIMIOJHEHUS, HAOOP AN MOAEPHHM3ALUU TaKXKe
COZIEP’KUT TMOABEMHOE CPEACTBO, BBINOJIHEHHOE C BO3MOXKHOCTBIO MOABEMA BEPXHEH PpaMbI
APOOHIIKY JUISl OT/ENIEHHs BEpXHEH paMbl APOOHIIKN OT HIDKHEH pambl JPOOHIIKH.

CornacHO HEKOTOPBIM BapHAHTAM BBIITOJHEHUS HAOOP AJIsI MOAEPHU3ALIMHY TAK)XKe CONEPIKUT
OJTHO WJIU HECKOJIBKO OMOPHBIX YCTPONCTB, KOTOPBIE BBIMIOJIHEHBI C BO3MOXKHOCTBIO pPa3MeLIeHHs
MEXAy HWXKHEH paMoil ApOOMJIKM M BepXHEW paMoil APOOMJIKM B TOBOPOTHOM PEXHME IS
NOJ/IepKaHMsT BEpXHEH paMbl IPOOUIIKK BO BpEMs €e MOBOPOTa U JJIsi OOECIeYeHUsl TOBOPOTA
BEPXHEH paMbl JPOOHIIKH.

PasHble acmexkThl MPEIIOKEHHOTO H300pPETeHHs] MOTYT OBITh BBIMOJIHEHBl Pa3HBIMU
crioco0aMH, ONMMCAHHBIMU BBILIE U Jajiee, KAKIbIH U3 KOTOPhIX 0OeCreunBaeT OHO WiIH Oojee
IIPEUMYILECTB, ONMCAHHBIX B CBSA3U C MO MEHbIEH Mepe OJTHUM U3 OMNMCAHHBIX BbILIE ACTIEKTOB,
KQXIbI U3 KOTOPbIX MMEET OAWH WM Oojiee MPEANOYTHUTENbHBIX BAPHUAHTOB BBITOJHEHMUS,
COOTBETCTBYIOLUX IPEANOYTUTEIbHbIM BAapUAHTAM BBIMOJHEHUs], OMHCAHHBIM B CBSI3U C IO
MEHbIIEeH Mepe OTHUM M3 OIHMCAHHBIX BBIIIE ACIIEKTOB W/MJIM PACKPBITHIM B 3aBUCHMBIX IyHKTaX
(dbopMy bl H300pETEeHUSI.

Kpowme Toro, cienyer noHUMaTh, YTO BAPUAHTHI BHIOJHEHUS, ONMCAHHBIE B CBSI3U C OAHUM

U3 OMUCAHHBIX 30€Ch ACIICKTOB, MOT'YT OBITH B paBHOfI CTCIICHU NMPUMCHCHDI K IPYT'M ACIICKTaM.

KPATKOE OIIMCAHHE YEPTEXEM

Bellneyka3aHHble  W/MIM  JONOJHUTENbHBIC LEIM, TPU3HAKA U  NPEUMYyLIeCTBa
NPEJIOKEHHOTO M300peTeHusl CTaHyT OoJiee MOHSITHBI U3 CJISAYIOIIEro UILUTFOCTPATUBHOTO M HE
OTPAaHUYMBAIOIIET0  MOAPOOHOrO  OMHCAHUS BAPHAHTOB  BBINOJHEHHS  MPEIJIOKEHHOTO
U300peTEeHNst CO CChIIKOW Ha MPHJIAaraeMble YePTEXH, HA KOTOPBIX:

Ha @ur.] n300pakeH NPONOJIbHBIA pa3pe3 TMPAlMOHHON IpoOuiku 0e3 MOBOPOTHOTO
yCTPOMCTBA COTNIACHO M300PETEHHIO;

Ha ®@ur.2 B akCOHOMETPUHU H300paKEeHbI BEPXHSSA pama JPOOUIIKH, HUKHSS paMa IPpOOHITKH
1 IOBOPOTHOE YCTPOICTBO COTJIACHO M300PETEHHIO;

Ha Pur.3 u3oOpakeH NPONOJNBHBIA pa3pe3 BepXHEW paMbl APOOMIIKH, HIKHEH pambl
APOOMIIKH U TIOBOPOTHOTO YCTPOIHCTBA COTIACHO U300PETEHNIO;

Ha @ur4 n3o0pakeH yBEIHMUEHHBIH MPONOJBHBIA pa3pe3 HIDKHEH pambl IPOOHIIKH U
MIOBOPOTHOI'O YCTPOWCTBA, MOKa3aHHbIX Ha Pur.3;

Ha Pur.5 B akCOHOMETPHU U300pakeHa BEPXHss pamMa APOOUIIKU COTIacHO U300pETeHHUIO;
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Ha Pur.6 m300paxkeH MomepeyHbId pa3pe3 BEepXHEH pambl APOOWIKH, HAXOAALIEHCs BO
B3aUMOZIEHCTBUH C 3yOHUaTBHIM KOJIBILIOM IIOBOPOTHOI'O YCTPOMHCTBA COTIACHO N300PETEHHIO;

Ha @ur.7 uzobpaxkena OJIOK-cxema criocoda CorsIacHO U300PETEHHIO;

Ha Qur.8 u 9 usobpakensl yactu Habopa Uil MOAEPHU3ALMH THPALMOHHOH APOOHIKH

COTJIACHO M300PETEeHUIO.

IMOJAPOBHOE OITMCAHUE

B cnepyroomeMm onucaHuu caejlaHa CCbUIKA HA NPUIIOKEHHBIE YEpPTEKH, Ha KOTOPBIX B
Ka4eCTBE MJUTOCTPALIMY ITOKA3aHO, KAK MOKET OBITh BBIIOJHEHO U300peTeHNE.

CHauana obparumcst k @ur.l, Ha KOTOPOH MOKa3aH NMPONOJIBHBIA pa3pe3 TUpALMOHHON
napobuiku 1 6e3 moBopoTHOro ycTpokicTBa S0 coriacHo u3odperenmto. I npamnuonHas npoduka 1
conepkuT BepxHui kapkac 70. BepxHuii kapkac 70 orpaHU4MBaeT OJHO WIIM HECKOJIBKO BXOAHBIX
OTBEPCTHUH s Moa4yH ChIpbsi B ApoOmiky 1. Ceippe, mogaBaeMoe B TMPALlIOHHYIO APOOMIIKY,
MO>KET OCTYINATh U3 3arPy304HOrO CPEACTBA WIM HEMOCPEACTBEHHO U3 caMocBaia. [ mpaunonHas
npobunka 1 comepkut BepxHIOO pamy 20. Bepxssas pama 20 npoOuiKu OrpaHUYHBAET
KOHYCOOOpa3HyI0 IpoOmibHYIO KaMmepy 26. Bepxuuit kapkac 70 mpoxomut depe3 ApOOUIIbHYIO
KaMmepy 26 mo Bcel ee BepxHen 4dacTu. BepxHuii kapkac 70 BKirOuaeT Tpasepcy 27, KOTOpas
comep kUt oOpaboTaHHyr0 BTYJKY 28. BepxHsas pama 20 nMeeT Hapy>KHYK MOBEPXHOCTb 25.
Bepxusas pama 20 uMeeT BHYTPEHHIOK IOBEPXHOCTb 22. BHYTpEHHssl MOBEPXHOCTb 22
BBINOJHEHA C BO3MOKHOCTBIO MOAAEPKAHUs OJHOM MJIM HECKOJIBKUX U3HALINBAEMBIX AeTanen 23.
Vka3aHHbIE O/IHA WJIM HECKOJIKO M3HALIMBAEMBIX JeTajell 23 MOryT IpenCTaBisTh COOOH OHY
WJIM HECKOJIBKO BOTHYTHIX OOJIMIIOBOYHBIX TUIUT 23. B MpomoIbHOM HanpaBlieHHUH B BEPXHEH pame
20 npoOunku npoxoaut ocHoBHOM Bai 30. [Tonoxenune BepxHero koHua 30a ocHOBHOTO Basia 30
3apuKCHPOBAHO C MOMOLIBIO 0OpaboTanHOM BTYJIKH 28 TpaBepchl 27. OCHOBHOI Bast 30, KOTOPBIHA
NpeAcTaBysieT coOOW IPOOMIIBHYIO TOJIOBKY 33, SIBJISIETCSI YacCThO AKTHUBHOTO APOOHIIBHOTO
sjeMeHTa 34, KOTOPBIH TaK:Ke COAEpPKUT OpOHIO 32, KOTOpasi MPeaCTaBjsieT COOOM BHEIIHIOK
MOBEPXHOCTH 31, 0 KOTOPYIO mpoucxomuT npodsienne matepuana. OcHOBHOM Bas 30 MpOXOAWT
BIOJb BepTuUKanbHOW ocu V. OcHoBHON Baj 30 BBINOJHEH C BO3MOXHOCTBIO KayaroIlerocs
BpalIeHNs1 BO BpeMsi padoTsl 1podmiikn 1, GopMHupys TakuM 00pa3oM yroyl MeXay MPOAOIbHBIM
HaIpaBJIeHUEM OCHOBHOrO Baja 30 1 BepTUKaIbHON Ocbi0 V. Kavaromeecs BpaiieHne OCHOBHOTO
Baia 30 B CBOIO OdYepenb MPUBOAUT K Kauaromemycs BpamieHuro Oponu 32. Kauaromeecs
BpatieHue OpoHu 32 obecreunBaeT BO3MOKHOCTb HU3MEJIbUEHHS MaTepraa B APOOMIbHON LIeNn
40. NpobunpHast menb 40 orpaHUYeHa YKA3aHHBIMU OJTHUM UJIH HECKOJIbKMMH H3HAIINBAEMbIMH

3JNIeMEHTaMu 23, yIep’KHBaeMbIMU C IOMOIUBIO BepxHeW pambl 20 npoOMIKM, U BHEIIHEH
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noBepxHOCThIO 31 Oponu 32. Takum 0Opa3om, MaTepua, ofaBaeMblil yepe3 BepXxHui kapkac 70,
MOXeET OBITb pa3gpoONeH MeXIy HW3HAIIMBAEMbIMU 3JIEMEHTaMH 23, yIep>KUBAEMBIMH C
MIOMOIIIBIO BepXHel pambl 20 ApoOWIIKH, 1 BHEIIHEH MOBePXHOCThIO 31 Oponu 32. M3MenbueHHbIiH
MaTepuag MOXKET 3aTeM MPOXOAUTD Yepe3 ApoOIbHYIO meib 40 B HUXKHIO pamy 10 mpoOuiku.
Huoxnss pama 10 1poOuiiku pacrionoskeHa BepTUKAIBbHO 1MoJ BepxHel pamoii 20. HukHss pama
10 oGecneunBaer omopy Bepxneid pambl 20. Korma Bepxssist pama 20 HaxoauTcsi B pabouyem
pekuMe, TO ecTh obecrednBaeT ApoOJieHHe MaTepuasia MM TOTOBa K MPUEMy MaTepuania JJIs
npobneHusi, BepxHsis pama 20 HAXOOUTCS BO B3aUMOIEHCTBUU C HIDKHeW pamoi 10,
B3aumopericteue Mexay BepxHed pamon 20 u HmkHeW pamon 10 MOeT rapaHTUpPOBaTh
HEMOJBW)XHOCTb BepXHel pambl 20 OTHOCUTENBHO HMKHEW pambl 10, korma BepxHss pama 20
HaxonuTcs B pabouem pexnme. Bzaumopeiicteue Mexny BepxHeit pamoii 20 u HukHeH pamoii 10
MOXeT OBITh 00ECTIeYeHO MyTeM OONTOBOrO CoenuHeHHs BepxHeil pambl 20 ¢ HIKHeH pamoit 10.
BsanmopnelictBiie MOXKET OBITb BBINOJHEHO IMyTE€M OOJTOBOTO COEAMHEHHs! COeNWHUTEIbHON
MOBEPXHOCTU 24 BepxHeHl pambl 20 C COCAUHUTEIBHON MOBEPXHOCTBEO 11 HmkHel pamer 10.
BsanmopneticTBue mexxay BepxHeii pamoii 20 u HuxHeH pamoii 10 MoskeT ObITh 00eCTIedeHO myTeM
X MEXaHUYECKOTO COCAUHEHUs IJIsl OTPAHUYEHHUs] IEPEMELLECHNs] B TOPU30HTAIBHOMN MJIOCKOCTH
1 obecrieueHus MPeoTBPAIEeHUs] BEPTHKAIBHOTO MEPEMEIEHNs BIOJIb BEPTUKAIBHON ocH V U3-
3a Beca BepxHel pamel 20 u BepxHero kapkaca 70. BzaumoneicTBie MOKET OBITh OCYILIECTBIEHO
MyTEM MEXaHUYECKOrO COEIUHEHUs COEAUHUTENbHOW IMOBEPXHOCTH 24 BepxHeu pambl 20 ¢
COEIMHUTENIbHON MOBEPXHOCTHIO 11 HipkHeln pamer 10.

Ha ®ur.2 B akcoHOMETpHUM IOKa3aHa BepxHsAA pama 20, HIDKHAS pama 10 U moBOpOTHOE
ycTpoiicTBo 50 cornacHo u3o0perenuto. [ToBopoTHOE yeTpoiicTBO 50 COMEpIKUT 3y04aToe KOJIbIO
51. 3ybuaroe konbLO 51 BBIMOIHEHO ¢ BO3MOKHOCTBIO TIOBOPOTA OTHOCUTEIBHO HUXKHEH paMbl
10 Bokpyr BepTHKambHOU ocu V. 3yOuaroe koibuo 51 B3amMonencTByeT ¢ BepxHel pamoit 20.
Bepxnsisa pama 20 BBINOJHEHA C BO3MOXKHOCTBIO MOBOPOTAa B MOBOPOTHOM PEKHUME BMECTE C
3y04aThIM KOJIBLIOM 51 BOKpYT BepTHKaIbHON ocu V. [IOBOPOTHBIN PesKUM MPEACTABISIET COOOM
PEKUM, TIPH KOTOPOM BEepXHsist pama 20 MOKeT CBOOOIHO MOBOPAYNBATHCS OTHOCUTENBHO HUKHEH
pambl 10. C 3y04aThiM KOJIBIIOM B3aUMOIEHCTBYIOT 3yOuaThie kojieca 52. 3yOuarbie koneca 52
TaK’Ke MOTYT OBbITh BBIIOJIHEHBI B BUAe ImecTepHel 52. 3yOuarbie koyeca 52 o0pa3yroT
NPUBOJIHYKO CHCTEMY, BBIMOJIHEHHYI0 C BO3MOXHOCTBIO IOBOpPOTa 3yOuaToro kospua S