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Kaura conepmtAT OONCARWE METOXOB
1 opubopoB, NpHMEHAEMHX NPH CTPOM-
TENhCTBE H MOHTAK@ KPYNHHX HBEDKeHOD-
HHX 1 HAYYHHRX YHAKAJBHHX COOpYAKe-
HAf, AMA olecHeueHRMA HOpMANbHON pa-
60oTH KOTOpHX TpebGyerca BEICOKaA TOY-
HOCTH CONPSKEHRA TeXHOJOIMISCKAX 3Jie-
MEHTOB N CTAGNIbHOCTH CMOHTIPOBAHHOTO
oGopyaoBanna 1l CTPOHTEALENX KOHCTPYK-
unit. OcBemeHs BONPOSH TEOPHN M MpPAK-
THKH OPEMeBeHNA NEPPAKOAOHHOrO CHoO-
coba CTBOPHHX H3MepeHHil, THIPOCTATH-
9eCKOT0 HMBEJUPOBAHHA C IACTIHIHOH-
HuM CBeMoM MEGOpMAINI, 33aKPENReHHA
fIYBEKTOB OHOOPHHX ceTeil; YKA3aHW nep-
CMEeKTHBH pacmNpeBHA OONACTH npHME-
HeHOA Ja3epHOil TEXHMKI Il BO3MOMHOCTH
ABTOMATH3ALUNN OTAEALEWX BHAOB li3Me-
peHuii; PaccMOTPeNH BOMPOCH KOHTPOAL-
HHlX HAOmIOfeHNH 38 MOJOMKEHIIEM TEXHO-
Jorgveckoro oGopymoBaEnAa B mpomecce
IKCmayaTamiit.

Koura DpencraBasfeT DpakTHYeCKHik
IHTepec AAA IIAPOKOro Kpyra coenuasn-
CTOB B O0NACTR BHICOKOTOYHHWX MHEKeE-
HEePHO-TeOeaHdeCKAX padoT, a TaKmKe
AAA CTYQeHTOB, M3y4aloiNX NPAKIAXHYIO
reoaeanio.
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CTpONTONBCTBO COBPEMEHHWX TIHAPOTEXHH-
4YeCKMX COOPY’KeHHi, BHCOTHHX 3JaBmid, Te-
NMeBH3HOHHELIX 6amen, pafHOTeIeCKONOB, TPY-
GonpoBooB WM pAfa APYTHX COODYHeHHIi
Tpebyer 3HAYMTENBHOr0 NOBHMEHHA TOU-
HocTil reomeamdeckux pabor. Toumocts uu-
/ReHePHO-TeOie3HTeCKNIX  H3MEePeHAH B03-
pocia Ha HOPANOK W MMeeT TEHAEHTIHI0 K
nanbueiimeMy noBmmeEdio. Bo  Muorux
CAYYafAX pAa3HHOA MEKAY CTPOHTENBHHMH
H MaUlEHOCTPOMTEJbHWMH JAONDYCKAMH CTH-
paeTes.

OcoGenHO BHCOKAA TOYHOCTh Ie0fe3H-
uecKHEX MamepeHuil TpebyeTes paA compe-
MEHIHX YCKOpHTedeill 3apsAsKeHHHX YACTHIY,
npeACTaBAA0MAX co60d KpynHHe MH:;KeHep-
nse COOPYKeHHS €O CJIO/KHHM 06opyaoBa-
HueM 1 aomaparypo#. Jlaa paGoTH yckopu-
Tens C IKeCTKOH (OKYCHDOBKOH myuka
YCKOpPAEMAIX YACTHI[ B HOMEHANLHOM PEKHMO
He006X0UMO YCTAHOBUTD H COXPAHHTH B3aHM-
HOe DOJ0YKeHHe MATHHTHRX GI0KOB B [PYroro
¢usngeckoro oGopymoBaHNA, COOPAKEHHO
MOHTHPYeMOTO Ha PAacCTOAHIN B HECKOJBKO
JIeCATKOB, & HHOT/Ia H COTeH MeTPOB C TOU-
mocreio or 0,05 mo 0,30 mm. Asmaxormu-
HEl@ TOYHOCTA TPeGYIOTCA OpPM MOHTAaKe OT-
AeJBHHX OTPA’KAMUX 9JIGMEHTOB KPYNHRIX
pagmoreneckonoB. B ¢BA3M ¢ aTuM mepex BH-
KOHePHO-re0Ie3MIeCKOH NPAKTHKOM BO3HHR
PAQ 3afadY, B PENICHHH KOTOPHX HPHHHEMAIOT
yiactHe Goabmne KOIMOKTHBH Te0e3HCTOB
Pa3xHYHEIX OPraHN3anui.

ABTOpH paccMaTPHBAIOT BOOPOCH, KOTO-
PHeE HEJOCTAaTOYHO OTPaKeHH B JuTeparype.
Hopnsuna, caoKHOCTH B MHOrOrpaHHOCTH
BOOPOCOB, PACCMATPMBAGMHIX B JaHHOH pa-
6ote, o6ycrnoBAAM HEKOTOPHE TPYAHOCTH
B HMBJIOKEHHH H KOMIOONOBK® 'MaTepHaja.

Marepran KHHrH pacmpefeaen Mex1y
ABTOPAMH CJeayIomuM ofpason:

mpegHCIOBHe, BBeAeHHe M raaBy I mann-
care B. {. Boanmwaxon u B. E. Hopax;
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Beenenne

Heaycrprandsamaa CTPOMTEABHOTO NPOHM3BOACTBA, YBEABYSHHO
raGapuTOB COOPY:KeHHH# I pasMepoOB CTPOMTEIBHHX KOHCTPYKUMi,
BBEJIeHM® B CTPOX HpPOM3BOACTBEHHHX 4BTOMATHYECKAX JHWHBA H MHO-
rHe Apyrae HHKeHODHHO DeIeHHsA TPeGyIT DPe3KOro YyBeAHIeHHA
TOYHOCTM HHMieHepHO-reofeamdeckHx paGor. Kpome Toro, compemen-
HOe passnTHe pAKa ofracTelfl EaYKE I HAPOJHOrO X03AMCTEA BH3KBaer
Ae06X0AMOCTb CO3JAHHA DasAUYHHX YHAKAIBHHX 06DBeKTOB, HOP-
ManbHAA PaboTa KOTOPHX BO3MOKHA JHITb OPH COOMIONSHEH BHCOKOR
TOYHOCTH CONPAKOHHS OTHENBHHX CTPOHTEAHHHX H TOXHOJOTHIECKHX
37I6MEHTOB NPH BHCOKOH CTaGENBHOCTA HX [OJIOKEHHS BO BpEMEHN.

K yxasaEEHM COOpY:KeHHAM OTHOCHTCA:

1) TeaeBmamoBHLI®e M JpyrHe GalmlHA BHCOTOH B HECKOJBKO COT
MeTpoB;

2) xKoHBeflepn MIH(OBKA N DOJHPOBKH JHCTOBOrO CTeKJa, paa-
MepH Kotopux gocruranT 200 M 1 6omee, a pPasHOCTH OTMETOK KOEIE-
BHX (J0XKOB He J0/KHA BHXOAUThL aa mpenean 0,25 MM; compsske-
HHEe CME)XHHX GIOKOB B IJIAHE HOJKHO 0GECHeTHBATHCHA C TOYHOCTHIO,
He BHXogAmeX sa mpemexan (0,3 mm;

3) panEOAHTEHHHS® KOMINEKCH H KPYNHHe PafHOTeNeCKONH, npef-
HASHAYEHHHE [OAA CIEHEHHHN 34 KOCMHIeCKHMM O0'BeKTAMH; pasMepH
COBpeMeEEHX AHTEHHHX H3MEPHTEJbHKX CHCTEM M PaJHOTOIECKONOB
ROCTHrAa0T JeCATKOB K JaKe COTeH MeTPOB, a MOHTAK HX TeXHOJOTH-
9eCKUX 2]eMOHTOB He0OXOQMMO BHIOAHATH C TOYHOCTHIO [0 AECATHX
Jonell MAJAAUMETPA;

4) KpynHHe PeaKTOPH, MOHTAK KOTOPHX OCYMECTBAASTCA ¢ omub-
Koii mopaaxa 0,3 mMm.

B cBAsSH cO CTPOATENbCTBOM JHHEAHNX A KOJABUEBHX YCKOpPUTeJdoi
¢ ’KecTKol foxycrpoBKoil NyIKa sapAKeHHEHX JacTun Tpebyerca ocobo
BHCOKAA TOYHOCTH CTPOHTEABHO-MOHTAKHHX paGor B cTaGHABHOCTB
OCHOBHHX CTPOHT@JIBHHX H TeXHOJOIHAYECKAX 3JIOMEHTOB Ha LOPHOJ
HX axcaayatanui. Tak, HanpEMep, AAA YCOENIHOTO MOHTAKA H Ha-
J8OKH TAKAX YHHKAJIBLHHX COOpY:KeHHi, Kak CepunyXOBCKHH CEHXpPO-
fasorpon u Epepanckufi cHEXpOTpPoH, m0Tpe6oBANOCH BHIOJHHTH
6oALIIRHCTBO HaMepeHmil ¢ oTHOcHTeanHOH omnbkoll 1-10-%. Taxasa
BHICOKAaA TOYHOCTh HM3MEPEHHH OO3BOJAMJA YCTAHOBATH MHOTOTOHHHE,
KpynHOrabapuTHHe MArHUTHHE GJOKH KOJBIEBHX 3JEKTPOMATHHATOB
3THX yCKopuTedeid co cpegmell KBagpaTEdeckod ommbko# 0,1 am.

TAKOM jKe TOYHOCTHI0 GHIIO0 CMOHTHpPOBAHO (H3AYECKO® 06OpyaoBa-
HRe JuHeHHHX YCKOpHTelNedl H IpAMOAREENHHX Tpace TpPaHCHOPTI-
POBKH OYYKOB, BXOOAMEX B KOMONEKC S3THX COOPY KOHHIA.

Jas Toro 9ro6K AOCTHrEYTH TaKO#l BRICOKOHE TOYHOCTH HM3Mepeliil.

DOTPeQOBATICH Cephe3nHe HayYHO-HCCHEI0BATONBCKHE H  ONEITIIO-
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KonucrpykTtopckue pa3paboTky. CoagaHsl KOHCTPYKUHN CHOIMAJbHHIX
Teoe3HyYeCKX 3HAKOB NOBHINEHHOH ycroluuBOCTII, penepHLIe
YCTPOHACTBA JIIA MBYYCHMH TOPH3OHTAJBUBIX i BEPTHKAIBHEIX MAKPO-
CcMeIEenHH OT/IeAbHLIX CIOEB TOPHEIX Hopox M ¢yH/IaMEHTOB, CTeHHBI®
HIKAJOBHE MapKu Ansa Habiaronenuit ocamok 11 jedopmanuid crponm-
Te1bHRX KoMCTPyKuuii. PaspaGoranu npunnunuacibgble DO/10/KEHDA
O DOCTPOCHHH CHeqUMAaJbHHX ONOPHHX IT3HOBHX I BHICOTHHX Ce-
Telf, METOAL HX ypaBHHMBAHMA W ONEHKU ToUHOCTI. Bpemen merton
HCILITAHHA CXeM OIOPHHX ceTeil MeTojoM MaTeMaTHYeCKOro MOJeNH-
popanus. Pemmenn BONpPOCH aHAaIM3a TOYHOCTH ONpefeJeHHs TONO-
JRCHUA IYIIKTOB CETH B 3aBHCHMOCTH OT ee reomerpun. PaapaGorana
MeTOJHKA JHHEHHEX H3MepeHuil mpu moMoLM LOABECHLIX NPHGOPOB,
MEPHBEIX Ke3;10B M MIalJIoHOB, BO MHOTHX CJIy4aAX OKa3aBIMHXCA
BeChbMa YIOOHEIMM M menecoofpasHpMi, CHoCOGCTBOBABIIMMH YBe-
JMYEenHI0 TOYHOCTH N3MepeHduil M IOBHIMEHI0 NPON3ROAMTEIHLHOCTH
Tpyda.

Hpn unasmepennn pnun Angnil HEBapHLIME OPOBOJOKAMH paspa-
forannl fecmiraTruBHLe 1 CTaHOHapHple 0JI0YANE CTAHKMN, CTCRJIAH-
Hble H HHBapOHe IKaku ¢ nesoi aetenns 0,2 MM U ApyTHe OPHCIOCO-
6aenus, cuocobeTByOMie MOBHIICHIT TOYHOCTH II3Mepenuil n pocry
npounasogireabnocty pabor. IlpoBegennl 3maunTteibubie paboTH mo
BLICOKOTOYHOMY MH3MepeHuii JAUHNA KOCBEHHBIMIY MeTogaMH I OOTH-
KO-DJIEKTPOHHEIMA mpnbopaMu.

B ofnacTu yraosnx uamepemuil mnposegena Goxburag pabora mo
VIOTHEHHAX) MCTO[0B OOpefedeHIA YIJIOB; BLEPBHC paccMOTpPeHa
BO3MOZKHOCTD JMCIOJAL30BAHUA TPH 3TOM MyapoBoro addexra.

IIponenann 3nauuTesbupie paboTh 0O DOBHILEHHIO TOYHOCTH
TeOMETPHIECKOr0 H TUIPOCTATINYECKOr'0 HIBCJAHPOBAHHA IS MIKe-
wepabix uexeii. Cosganm ruppocraTndeckne npnbopn, obecnedusa-
IOHI}e JUCTAHIHMOHHEN cbesm uaEGOpPMAINY O BBHICOTHOM MOI0KENHH
TOYCK, 3HAYATENIBHO YAANONHHX ojiia of upyrod. Jlerambno mec-
CTe0BAHK MCTOYHUKH ONMMOOK HPA T'MJPOCTATHIECKOM HHBEINPOBA-
nun, CosnaHnl pasnuvHEe KOHCTPYKIMH MUKDPOHABEJIHDPOB.

Jlns ycranoBku ofopyaosBaHng Do npsMoit aunum paapaGoramhl
HOBEIEe H 3HATATENbHO YCOBEPIIEHCTBOBAHK H3BECTHHE CHOCOOH CTBOD-
HMBIX pafoT, UTO CHOCOGCTBOBANO lIPHMEHEHHK) B UPAKTHKE BHICOKO-
TOUHHIX H3MEPEeHMH CTPYRHHX, CTPYHHO-OUTHYCCKMX If ONTHYECKHX
MmetomoB 1 npubopos. Hamau mpuvexenue Meroan i mpuGophl ju-
¢pakguonHoro cmocofa CTBOPHEIX }3MepeHHIl I ¢HOCOGH ¢ MCHONb-
30BaHUEM OOTHYECKuX KBaHTOBHX reneparopos (OKI'). Kak moxasaia
NPaKkTHKa, JAa3ePHHE CHOOCOOBI CTBOPEHMsi BecbMa MEPCNEeKTHBHH,
TAK RakK 0690[18‘“"3&]01‘ BLICORYIO TOYHOCTh IlBMEpOlIHﬁ H IIpON3BOaH-
TeJbHocThL pabor. Hpome Toro, oun mosBoAAIOT AaBTOMATH3HPOBATH
OT/16.ThliLie H3MepHTeJdbULIE onepaimHii.

B nacrodamee spemsa 6oabplmoe BHREMaHHME YAeJfeTCA CO3JARHI0
LCHTPHPOROYHEIX NMPHGOPOB 1A liepelecenitA KOOpAHHAT Ha pas-
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quunsie ropu3onTn. CoagaHsl Meroaw 11 Hpu6opu BLICOKOTOYHOIO
MEXAHHYECKOI0, ONTHKO-MEXAHNTEeCKOro M ONTHYIECKOro NPOEKTHpO-
HaHuA.

Kpoxe Toro, cincreMaruanpopaust i1 06001eHH MeTOH i mpnbopH,
HcmoJb3yeMbe KaK IpH HemocpeACTBeHHOHR c6opKe OTAENBLHHX Tex-
HOJMOrMYIECKHX 3JIeMEHTOB, TAK 1l IPH MOHTaKeé M dKCIJYyaTalHOHHOM
KoHTpode o06opynoBaHNA KPYOHHX TeXHOJOTHYECKHX KOMIVIEKCOB.

B Kmure paccMOTpenn Takike OpHOOPH MAamITHOCTPOMTEIbHOM
H3MePHTeNbHOH TeXHNIKH 31 NIX MpHMeHeHIle IpPU BHCOKOTOYHHX
UH;KeHepHO-reoe3ndeckux paGorax. Cmemudnka sKcnayaramum Ta-
KOX 06beKTOB aTOMHOH TeXHHKI, KAK YCKOPHTEJI 3apAKeHHHX da-
crun, TpeOyeT BLICOKOH opraHHaamuH H IpOBeJeHUMA KOHTPOJIBHHX
M I0CTHPOBOUHHIX Treofe3HUecKuX HamepeHuii. ITn TpeboBannsa BH-
3BaHH TeM, 9T0 Ipu paGoTe YCKOPUTEIsA BO3HAKAT PajiuamiifA, onacHas
AA 3XOPOBLA deidoBeKa. Jaske mpu KOHTPOJABHHX HamepeHusx (Hc-
HNOJHUTOJABHHX CBbeMKax) Ha OTREJNBHOM Y9acTKe COOpY’KeHUA Io-
ABJAACTCA Heo0XOouNMOCTh BHKINYEHHAA BCed yCcTaHOBKL, YTO, He-
COMHEHHO, HE TOABKO PEe3KO YAOPOsKaeT CTONMOCTH MCHOJAEHTEIbHHX
£'BEMOK, HO M CHm:KaeT 2PPeKTHBHOCTH LCHOJB3OBAHMA YCKOPHTENA.
1loaToMy ocuOBHAA 3afada reofileamdecKnx pador mpu dKCHIyaTauuu
YCKODHTeJeli — c03fjaHHe OmepPATHBHHX METOAOB N3MepeHHH DpH
KpPaTKOBPeMeHHHIX OCTAHOBKAX YCKOpUTeJNs, a TaKke mnpubopos,
IpefHA3HAYEHHHIX [JIA u3MepeHusi ¢ JACTAHIAOHHON mepepadeil H-
$opMagUH Ha CTPeNodYHke HAn nudpomedaraomue OpHOOPH, a B OT-
JeaBHBIX CJIYTIafAx — HemocpexacTsenno Ha IBM gna ompenmenesuma
HeoGxoquMBX mapamerpop gakrHiecKkoro monomkesus o0OpynoBaHUA.
B cBaA3it ¢ aTiM B KHMre paccMAaTpHBAIOTCH BOINPOCH aBTOMATH3ALNH
BLICOKOTOYNEIX Teofle3aNMYecKiX H3MepeHuil U IEPCHOKTHBH JajibHed-
mero e¢ PasBHTHA.

B Hamefi cTpaHe DNOCTOAHHO OCYMECTBAAETCA CTPOMTENBCTBO
KPYIHHX HAYYHHX [OEHTPOB, pAas3JdIHWX OPOMHOUIEHHHX K IC-
CJIeR0BATENBCKMX COOPYKeHMH, MOHTa)K KOTOPHIX TpebyeT BHICOKOH
TOYHOCTH Treofie3HYecKHX u3Mepenuii, Tak, HanpEmep, B Hacrosmee
Bpema B CCCP BHmoxHAIOTCA UpOEKTHHE pPa3paboTKH KOMBIEBHIX
yCKopuTese##, pagiycH KOTOPHX HCYRCAANTCA KuHaoMerpamu. Ilo-
nobune paspaborkm Benyres M 3a py6emom. Haopumep, yckopn-
teab Ha 200/400 I'aB, nmpoexrtmpyemmii Hannonannnoll yckopurens-
noii naGoparopueit CIIA, cocrour u3 Tpex crymeHe#l; NpPOTOHHOTO
Juneiinoro ycxopurena Ha 200 MaB aawnuoit oxomo 150 M, Gycrep-
noro cusuxporpora Ha aueprmio 10 I'sB ¢ paguycom opéute 75 M
Il OCHOBHOrO CHHXDOTpOBa ¢ pamuycom opbmrmt 1000 M. Yacriim
BLICOKOH OSHePrEH BHBOIATCA B OfHOM TouKe KoJabma. JlauHa
BHIBOAHOIO0 TPAKTA COCTABJAAeT 3 KM; BAOJB BCero IYTH 9YACTHI[ pac-
MOJIaraloTCA NOBOPOTHHE MACHHUTLI, HANPaBAAKINE NYI0K YACTAL
Ha MOOIeHHE® CTAHIMH, UPeNHASHAYCHHHE s JKCIEPAMEHTANbHEX
ucciaenosannii [66]. KrGepretnueckuit yckopaTesb, NpoeKTHpYeMHil
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» CCCP na 1000 I'sB [75], Takke cocTouT m3 Tpex cryneHeil m KaRa-
JOB BHBOMA IYIKOB, HO IPH 3TOM PajgEYC ero OCHOBHOI'O XOJNbLA pa-
pen 2080 M, a pagEyc NpPOMEKYTOYHOrO KOJLIEBOr0 YCKODRTe/A
(6yctepa) — 170 M. TpeGyemana TOYHOCTL CODpPA;KEBEA OCHOBHRIX
3JIeMEHTOB VKABAHHHX YCKOpHTededl Jekur B amanmasoHe 0,05 —
—=— 0,20 mm.

Jna pemeHns mOBHX 3afad B 06aCTH PAAIIOACTPOHOMHHA M PAaMII0-
JOKamBEOHHOR ACTPOHOMIM B HACTOANIE® BPeMA NPOGKTAPYHTCA WIAPO-
KOAHADA30HHH® pPAXHOTENECKOUN C BechbMa GOJBIINMH NJIOMAMAMI
I BHICOKOHE pa3pemammeil CHIOH AJA CHeKeHHA 38 LCTOUHITKOM H3-
AydeHmA H ANA pabGoTH Ha mpmeMm M mepeAady. Pasmepn Takux mpo-
eKTHDYeMHX pafioTelecKonos BuipamkeHnl kiaomerpamu [73]. Ilpm
3TOM COOpPKa OTPaKAIMUX 9J6MEOHTOB pajiuOTe]eCKONOB HROJKHA
BEINOJHATBCA ¢ OTHOCHTeabHON omubkoit 1-10-6.

B ¢BA3N €O CTPOUTEABCTROM TPAHAMO3HKIX COOPYHEHUIH reofeaHCTH
JMONKHK HE TOJABKO 00ecmeYHBaTh BHCOKYI0 TOYHOCTL MOHTaM<a, HO
MAaKCHMaJbHO YBEJIWIUBATH ONEPAaTHBHOCTh IeOAe3lTeCKHX Hamepe-
HEH ¢ TeMm, 9TOOH He 33ep/KUBATh CTPOHTEAbHHE I MOHTAKHO-Hala-
Jl0YHKe paboTH. ITO HeoGXOMNMO A B IPOLMECCe DKCIIYATAIHH 06beKTa,
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O0mue cBefeHHA O HEKOTOPHIX
COBPEMEHHKIX NPEeIN3HOHHBIX
COOPYKEHHAX

§ 1. Kparkasga mHKeHepHO-CTPOHTeJbHAA
XapaKTepPHCTHKA YCKOPHTeJeH

B passuTtim ¢u3nKi BHCOKHX 9HEPrud 3a mocjefHee JeCATHIETHE
BeChMA OTYETJAHBO INPOABIACTCH TEHAGHIOEA K POCTY MAKCHMAJLHO
NOCTH;KUMBIX dHEPrHil H K yBeIHYEeHHMI0O HHTEHCHBHOCTH IYYKOB YCKO-
PeBHHX ¥YaCTHI. JTO He TOJIbKO YCIOKHAET H YBEJHIHBAGT PasMepH
yCKOpHTejdeH, HO B 00ycioBJABaeT HOBHE TPe0OBAHHA K PAa3IAHTHEIM
HHKeHePHKEM HAyKaM, B TOM YHCJE H X DPHMKIARHOH reopeand.

Ilo dopme TpaexkTopmu gacTnm oJbIINe YCKOPHTONH MeAATCA Ha
JuHEHALIE 1l NUKIHIECKHO. B Janue#HHX YCKODATENAX TpPAGKTOPHA
9acTRI 6:143Ka K OPAMOH JTUHHE; B MEKIAIECKUX YCKOpUTENAX TPaeK-
TopHA umeer dopmy, 6AN3KY0 K paanep'runaxom;encn coupans (OHK-
JOTPOHH, CHHXDONMKJIOTPOHH) HIH K BaMKHYTOHM XpyrooGpasHuoif
KpuBoii (KoapneBHe yckopurteas). Ilo poay yckopAeMux 9acTHI yc-
KODHTeN NeMATCA HA 2JNEeKTPOHULE, IPOTOHHHE M MHOT03apAAHO-
HOHHBIE.

B kpymHHX yCKOpDUTeXAX 3a BpeMA YCKOPeHHA TACTHOH [€JaK0F
MHoOro 060poToB, coBepIiasg OyTh B COTHH THCAY KHA0MeTpoB. [IpoiTn
Takoll OyTh OHHM MOPYT JHIOb B TOM CJydae, eClH HeT KaKHX-Aubo
BOBMYIKAXOMNX ABJEHNH, HampuyMcp, aGCOMIOTHOrO BaKyyMa B Ka-
Mepe YCKOPNTENA, HeOAHOPOLHOCTE MATOPHAOB, H3 KOTOPHX CACJAHKN
9JIeKTPOMATANUTH, HeToYHOCTH B X cGopke, nedopManuu OCHOBAHHA,
dyHjgaMeBTOB H T. I

Koae6anua gactnm, ABMKYMMNXCA B HjleaibHOM MarHMTHOM HOJe,
He BHI3WBAIOMEM HUKAKONX BOSMYMEHHH, IpPI CTPOro IOCTOAHHOM
cmaje MATRHTHOTO IOJIA, HABHBAIOT CBOGOXH N MU nan GoTa-
TPOHHNMHK KoxeGauuami., YacTeow, aMmantyan KonaeGammin
KOTOPLIX PAaBHH HYJK M JBMKEHHE COBIAJAAeT ¢ MePOMOMEHHOM TOIKHA
PaBHOBECHS, HA3KBAWTCA P ABHOBOCHEK MH,

JaA ymep:KaHHA 9aCTUI] HA PACTIGTHHX 0pOATAX B CYIIECTBYIOMUX
YCKOpUTOASIX OPHMOHAETCA UPHHENAN caaloif B CHJIBHOHE (KeCTKoOH)
doxycnposkn. B yckopureaax co caaboli goxycEpoBrod dWacTuiy
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< yeeandennen pagiyca R opoutu goxycupywmie cinin odenn GHCTPO
YMenbUawTCA, i aMICINTYla OeTaTPOMHHX Ko.ileGamuil pacrer mpo-
mOpUNONA/iBLHO I1itHe paanyca. B pesyabrare 1isa mpejorepamenns
noTepb YacTHl, B IPOHECCe YCKOPeHHA Heo6X0IMMO YBeJAHUNBATh
paaMepH BaryyMnoil Kamepr. I1pn atos Macca asekTpomarusnTa pacreT
TaKske DpPONOpLIOHAJbHO Ajanue paanyca R.

B ycxoputenax c sectkoil GorycnpoBkoil Kaskauil 610K Maruura
CIIBHO PoKycHpyeT YacTHOHW TOJABKO B ofHOl miockocrw. Ilpu oTom,
ecan oaiH 610Kk ¢oKycHpyeT 9acTiiu B FOPH3OHTAJBHON N.10CKOCTH,
To caepymomuii 6:;10Kk GoKycupyer uX B BepTAKa1bHOH miI0cKocTH. B Ta-
KHX YCKODIUTEIAX NomepeuHble pasMeps ODyYKa K KOHIY YCKOPeHHSA
COCTaBAAT HECKOAbKO MILTIuMeTpoB. Peaamsanusa opnuyuma :kect-
Kolf POKYyCUPOBKII HO3BOAAET PE3KO YMEHBIIUTL Maccy maruura. Tak,
Hanpumep, CepunyxoBckuil yckoputeian ¢ aneprueit B 70 I'aB umeer
marunt Maccoit 20 000 T, B To BpeMs KaK Macca MAaTHHTA Ha YCKoO-
purede co caaboii Porycuposroil ¢ aHepruneit 10 I'sB B r. JyGue
pasua 36 000 T [19). Ogxaxo npn yMenblneHHI MACCH MArHHTa yMeHb-
IAOTCA pasMepH BAaKYYMHON KaMepnl, 4To CcOocoGCTBYer peskoMy
NOBHIIEHHI0 TOTHOCTH COOPKH, TaK KaK B 2TOM CJYIae Aa)e MaJLe
OTKJOHEHHA B MOJ0KeHHH OT/AeJIbHKX 6JI0KOB MArAATA OT IPOBKTHOrO
MOryT BH3BATh OCEanie YACTHI Ha CTEHKAX KaMepH.

Ilporounne yckopurean na GoJblmne auepruy OpPeACTABAAIOT
€000 efUHCTBEHHIO@ B CBOGM poOJe COUeTaHME MOHYMEHTAIbHOCTH
11 opennamoEHOCTH [75). JTo BHcKasmBaEme akag. A. JI. Mumna
NOJHOCTHI0 OTHOCHTCA II K 3;eKTPOHHLWM ycKopnTexsasM. B KauecTpe
THOEYHHX UPHMEPOB OpUBeJeM OCHOBHME HHKEHEPHO-CTPOMTEIbHKE
XapaKTepucTuxu npotonuoro yckopnrenaa ma 70 I'sB (r. Cepnyxon)
N ajzeKTpoHHoro yckopurean ua 6 I'sB (r. Epepan).

O6a ycKOpHTeJ s COCTOAT M3 JHHENHOro YCKOPHTEJNA, KOJLLEBOTO
ANEKTPOMATrHHTA M KCIEPHMENTadbHOro Kommaexkca. Vmskexrop mpo-
TOHHOI'0 YCKOPHMTe]A pasmemed B aganuu wupnoi 11,4 », nucoroi
8,5 m ¥ paunoit 88 m. OynpasmeHTH npeacTaBaAnT coboll GeTonube
OCHOBAaHINA, He CBA3aHHHE ¢ PYHIAMEHTOM 3[aHNA I PACHOTO;EeHHLI®
B CKaJBHHX DOpPOAAx BAOXL yckopnrenas ¢ maroy 6 M. Ha dynnament-
HHX OCHOBAHUAX HOKOATCA CTaibHEe 6andki Kopo6uaToro cedeHus
aaunoii 6 m. Ha Gaarax pacnoaaraerca Texuoclormieckoe o5opy;10Ba-
HHEe HHKEKTopa.

Wnskexrop mpumbiKaer K KOJbIEBOMY 3a1y, B KOTOPOM pa3MemeH
anexkrpomarent. Hoasnesoil saa pacmosiosieH B TOHHelNe, IIMPIOUISM
cpennuit paguyc 236 M. B monepegHoM ceIeHHI TOHHENIb IPAMOYIOib-
unii, sucora BEyTpH 13 M, mapraa 11,5 . Ha ypoene Bepxa pyuna-
MEHTa MArHNTOB HAXORMTCA HePeKpHTHe, HiKe KOTOPOro LPOXOIAT
BCe BHAH KOMMYHuKannil. 3aanne o6opynoBaHo HECKOJBKIIMH MOCTO-
BHIMI KpaHaMH TpysomoabeMoocTbio 50 T kamawmi. @DyszavmeATH
BHIOJHGHH B BHAE OTAEAbHHIX jKeJe300eTOHHHX ONOP H COEXUHOHL
Meskpy cof6oil MeTaJuIM9eCKHMMH MOCTOBBIMH GaJKaMlf pasmepoM B Inia-
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ne 10,5 % 2,2 M, ycTaHoOBJEH- 3
gLIMIl Ha peryjiHpoBoYHHE YCT-
poiictsa. Ha xampgofi MocroBoi
6anke pacmoojiaraercA 6ok die-
rkrpomaruuta Maccoit 200 r. Mar-
nut cocroutr B3 120 6aoxos.
Jauna Kaxpgoro 6aoka 10,5 m,
AAHHA opbnTH  ycxkopuTeld
1483,64 M. Ilpu momompm coemu-
albHOrO0 06OpYAOBAHMA oOCyIme-
CTBAASTCA BHBOJ OYYKOB B 9KCIe-
PEMEHTANBLHHEA 3871 H rajepemn.
PaamepH  3KCOepHMEHTANLHOTO
3ana: wupuna 90 M, ganua 156 M,
BHCOTA 21 M; passmepH rajepen
B miane 360 x 24 m. Ha pue.

ToHHeNAS, Trpe I — reopme3unde-
CKMe 3HAKM oOmOpHO#l ceru; 2 —
raxepeda; J — Tpacca mydYKa;
4 — MHKEKTOp; § — MarHuTHMIi
KOJAbmEeBOH 3ad; 6 — aRcoepn-
MEHTaJbHWHA 3an; ¢ — 6a0K
KOJIBIEBOrO 3JIeKTPOMATHHTA;.
&8 — nogop6uTONIL reofeanecKuil Pic. 1. Cxema Oepnyxoncxoro YCKO~
BHAK. PHTeIA N DoNepedYHmIl pa3pe3 KoJdb-
ueBoro ToHHeJ A

B ocHOBaHMH yCKOpHTEXIA

Jexar  uspectEAku  Cpenme-
Pycckoit mnardopmu. HWseecruaxu cpeaHeit kpemocti, 6:109HOro
CTPOGHHAA, HEPABHOIGHHK N0 CBOHM HeCYIMM CBOMCTBaM Ha paa-
HHX Y9YacTKaXx OCHOBaHMA: HapAfgy co ¢Aalo TpemuBHOBATHIMIL,
rOPH30HTAABHO 3AJIETAIONINMHE JIMEIOTCA CHJLHO TPeIIMHOBATHE, pPac-
KAapCTOBAHHLH® MBBECTHAKH C HAKJIOHHEM 3ajleTaHdeM OJacTOB
{(5—15 rpanycos).

Ilo pesyiabraraM HCOHTaHMA IITaMOaMi MoAyab Aedopmamun
N3BeCTHAKOB IPHA Harpy3ke A0 3 Kr/cu? mensercd or 700 o 5000 kr/cm?
B 34BHCHMOCTH OT X TPEIUHOBATOCTH, 3AKAPCTOBAHHOCTH, COCTaBa
¥ CBOMCTB 3aHOJEUTENA TPeMuH, PacdeTHoe HaBleHHe Ha H3BECTHAKH
okoi0 10 kr/cm?. Tpemuaw B nzpecTHAKAX B oCHOBHOM (54% ) HMeloT
mapury 2 cM. Tpemunn, Kak mpaBdNio, 3anoJHeHH MmeGeHHCTO-TIH-
HucTHM MarepHanoM. Huske pa6ouero cios n3BeCTHAKOB PacmoJIOKeH
MeTpoBHE €0t Gosee cixuMaemoro miaacTa mepreiaeit. H3-3a makiaona
IJIacTOB M3BECTHAKA NP YCTAHOBKO PyHAAMEHTOB B MecTaX MONHATAA
OJaCTOB CPesajH 1I3BECTHAK [0 NPOGKTUHX OTMETOK, B Pe3yJbTaTe

1,a u 6 coorBercTRenHo mDpep- _

CTaBJeHH CXeMa YCKOpHTelddA It X M = oy =4

noumepedHLd paspes KOJbIEBOrO ',I;!"MI- 4
A wr- il
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9ero B 3THX MECTAX CYMECTEEHHO YMEHBLIIHIACH MOMHOCTE H3BECTHAKS
Haa niacrod Mepreded (¢ 3,5 go 0,5 m). [lepemennan BesnaEEa MO~
HOCTH H3BeCTHAKA HAJX IVIACTOM MEpPrelieid, TPemBHOBATOCTh H HAKAOH
DJacTOB, KAk MOKasalH cOenWalbHMe HCCAeHoBaHBS, SBAANTCA
npHYEHAMH BO3HHKHOBEHHEA OCafioK QyHIaMeHTOB.

IlonseMHBe BOAKW HAa IVIOMANKe YCKOPHTEJA ABAATCA BOJAMH
OCHOBHOTO BOJOHOCHOrO TOPHBOHTA, MOMKGHHHHA YPOBEHB KOTOPOTO
sajeraer Ha 8 M HmKe mopgomsm ¢yHIaMeHTOB. 3a CYeT HOLbeMa
YPOBHA DeKH B HOPHOJ NABOJKA CO3JaeTcA LOAmOpP OCHOBHOI'O BOMO-
HOCHOTO TOPH30HTAa BOJAaMH DEKH, BHCOTAa KOTOPOrO JOCTHTaeT J3—
4 M. 3TOT mONOp BH3HBAeT MOABEM YPOBHA OCHOBHOTO BOJOHOCHOTO
ropuaonTa Ha 2—3 M. MavMeHeANs ypOBHA TPYHTOBHX BOX H TepMHIE—
CKOF0 pCKHMa TFODHHX NOPOJ ABJIAKNTCA OPEYIAHAMH ONYTHMEIX
(mo 1,5 M) medopmanuil OCHOBAHHA YCKOPBTONS.

Epesanckufi cunxporpon Ha 6 I'sB — ommm H3 KpynHeAmEXx
B MHDe 2JeKTPOHHHX ycKopureaeit [31]. On umeer Gonee «cKpOMHHOY
pa3Mepsi, 3es ycropnreas B Cepoyxose. Pagayc KoXpmesoro 3ajia
34,5 M; EHNEKTOp pa3melled B CcnemEaibHOM sfaBuA. B oramume
or CepoyXOBCKOTO YCKOPHTeJAd GIOKH KOJBIEBOTO 3JEeKTPOMAarHATa
HOe NMEIOT MOCTOBHX OAaJIOK, 8 YCTAaHOBJEHH KaKALX Ha OTAECNABHOM
neneaobeTrorroM $ynmamenre. Bceero Ginokos 48 mo 416 T kampmii.
OrtpenpHEB GNOK 1IMEeT MEKPOMETPEHHHE peryJadpoBOYHH® YCTPOH-
crBa. JlnmmEa Koabmeroit op6aru 216 u. CamMa-nyIKE B DYIKH 3J6K-
TPOHOB BHBOJATCA B SKCHEPEMEHTAJbEHI 38X, OMEIIHE pa3Meph
B naaHe 40 X 28 m. @uanueckoe 060pynoBaHHEe DKCIGPHMEHTAIBHOIO
3aJla Pa3MeIIeHO HE TOJBKO Ha IOJY, HO B HA HOBOPOTHHIX maargop-
Max, 49T0 3HAYATEABHO YCJIOKHAET ero reojesmieckoe obcay;xnsanue.
MaxcaMaabHEAA JAHAA NYIKOB 79 M.

Ocropannem Epesamckoro yckopurens caysxar GasaisTH 6pek-
9MeBHHOTO NOTOKA. Bo MHOrMX MecTax GasalbTH CHABHO BLBETPEHH .
TpemuH B HeM B OCHOBHOM BePTHKAJbHHE, 3aN0JIHEHH CYITHHKAMH
M CyOecsAMH, H3BECTHHMHA NOJ HazpanueM Genosemos. Heckonbko nmxe
TPOIMAHH 3aNOJHORK KapOoHATHHM MarepmamoM. PaGouuit cion
6a3aJbTOB B HOKOTOPHX MECTAX HMEeT HPOCJHOM TAK HA3HBaeMHX 6a-
8AJBTOBHX NUIAKOB, MON[HOCTh KOTOPHIX AOCTHTaer 2—J M.

XapaKkTepHW AAA [AAHEOTO pailoHA HA3KaA BJAKHOCTD HOPOR
H OTCYTCTBHe F'PYETOBHIX BOJ Ao ray6mru mpamepHo 90 y. B meroto-
pHX MecTaX B OCHOBAHHH COODYeHHA OBAH o0Hapy)HeHH IYCTOTH.
[Toatomy nmA ero yxpemdends 6uwia npousBejeHa IeMEHTANEA Hy-
cror. Kar mnokasanm mccaefiopamms, ocagke ¢yHAaMeHTOB Guuim
He3Ha4YHTeNbHH H OHcTpo 3aryxam. Ocraamcs mepmogudecKHe nae-
dopmaguu ocmosamua (mo 0,3—0,4 MM) 3a cuer E3MEHEHHA €ro TeMm-
OepaTypHOro peKmha.

Epesanckuii yckopurens, kak 1 CepoyxoBckuil, IMeeT ONTHKO-Me-
xaHndeckHd KompapaTop Thnna Kommapatopa MHUHNTAnH.
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§ 2. KorcTpyKTHBHO-TEXHOJOTHIECKHAE
ocoberHOCTH ® TpeOOBaHMA K TOYHOCTH
c6opKE OCHOBHBIX 3JIEMEHTOB
COBPEMEHHHIX YCKOpHTeJeH

®nauueckoe 060pyN0BaAHEe KAK NPOTOHHHX, TAK H 3JEKTPOHHHIX
yckopuTeaell neo6xogEMo ycramaBaEBaTh JIB60 mo mpAMoR, Aubo
[0 OKPYKHOCTH, HO H B TOM H B [pPYroM ciydae 060pynoBaHH® JOJIKHO
HaXOOATHCA B OfHOH IJIOCKOCTH.

PaccmoTpaM TpeGoBaEEA K TOYHOCTH CGOpPKH 0GOpPYNOBAaHHA JH-
pedHEEX ycKopuTededl. B mpoToEHHX JHHEHHLHIX YCKOPHTeJAX 3apA-
JKeHHHe JacTHNH YCKOPAIOTCA M (OKYCHPYIOTCA B CHeNWANbHEX
yCTpoHcTBaX, Ha3HBaeMHX TpyGramu apeiida; pa3MemalOTCA OHH B Ba-
KYYMHHX pesoHaTopaX. Tpy6KE H pesoHATOPH repMeTHYHO 3AKDHITH
dopBaKyyMHEHM KokyxoM. Tpy6rm ppeitda omopHHME INTAHraMA
3aKpenyAgIoTCA HA MOTANMYeCKAX GalKaXx, YCTaHABJIHABAaeMHX Ha
wenesobeToRENX QyHgamenTax. KoKyX M peaoHATODH ONHPATCA
Ha 9TH e ¢yBEnamenTs. Bce TpH asleMeHTa AMEIOT IOCTHPOBOTHES IPH-
coocobleHBA AA YyCTAHOBKH 060pYMOBAHAA B MPOEKTHOE HOJOKEHHE.

HanGonee sHaunTeNLHNE A3 NeHCTBYIOIUX NPOTOHHHX JIMHOHHEX
yckopaTteneit — mEskexktop H-100 ma smeprmio 100 MaB Cepmyxos-
CKOTO YCKOPHTEIS.

HOnnea nareiiHOr0 yckoputensa 85 M. B peaomaropax ero paame-
mawTca 160 momaux Tpybor apeiida m 6 monyrpyGok. Anmaa Tpybor
npeiipa romebaerca or 60 mo 620 mum. [imamerp ycxopsiomero xaHana
TaKxke msMenderca ot 260 o 100 mm.

TpeboBanma K TOTHOCTE COOPKH IEPETHCACHHOro 00OpyNOBAHEA
urkerropa M-100 xapaKTepEayWOTCA BeJRYRHAME, NPABENEHELIMEA
B raba. 1.

B anexTpOHHHX JIHHeAHHX YCKODHTEJAAX 3Japm)KeHHHe 9ac-
TEIOH YCKODARNTCA B CHCQEANLHHX YCKODHATNBHHX COKIHAX,

Ta6arnna 1

JONyCKR HA DONOMKEHHe
B MM
O0opyaosanne

B AnaHe 0o auicoTe

BakyyMBHEt ROKYX . . . . . . . .. .. .. .. 2 2
Pe3OHATOP - - « « = « « « o ¢ o ¢ 0+ 4 o o w o 1,5 1,5
OUOpEAA GAAKA . . . . . . « o v v v v v e e 1,5 1.5
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