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TOCT P MSK 61217—99

Beenenue

Hacroswmit craHaapT sBasieTcs NpsiMbIM MpUMeHEHWEM MeXayHapoaHoro ctanmapta MOK 61217
«Annapatbl AMCTAHLNOHHBIE [UIs JIy4eBoii Tepanuu. KoopAuHATHI, ABXKEHHS U IUKAIbI» TOATOTOBIEHHOTO
NMogKOMHUTETOM 62C «AnmnapaTh! [isl 1y4eBOii TEpanuu, J03UMETPUH U AAEPHOM MeIULMHB> TeXHHYECKOro
Komutera MOK 62 «M3nenus MEANLIMHCKHE IEKTPUYECKHE.

JIYYEBYIO TEPATIHNIO ocyuiecTBAsIOT B MEQULIMHCKASIX LEHTPaX, MMEIOLIMX MHOTO TEpaneBTHYeC-
KHX anmnapatos paannutbix U3TOTOBUTENEN. O6b1uHO 570 060pyaoBaHKe COCpPenoToYeHo B OTaeNe Tyye-
BoO# Tepanuu. [Ipu niaHupoBaHuM U MozenupoBaHuu obnyueHus, ykinaake [TALIMEHTA u ynpasneHun
ITYYKOM HU3JTYYEHUA Takue ATITIAPATBI MoxHO HacTpanBaTh B JII06bIe TTONIOXEHUS, TIoAGUpas Heo6-
XOIWMbIe YIyIoBble 1 IMHeitHble no3uuun. B ATITTAPATAX w1 noaBUXXHOTO 061y4eHHS MOXHO OCYLIIECTB-
JIATh POTALIMOHHOE U MocTynaTenbHoe aBxeHus Bo Bpemsa OBJIVUEHHUS MAIIMEHTA. CyuiecTeeHHoO,
4To6bI MpexyCMOTpeHHBIe INIaHoM o6yueHust nooxenne ITALIUEHTA, pasmepsl, HalpaBleHHE K KaYeCTBO
MyyKa M3JIy4YEeHUs! YCTAaHABIMBAJIUCh WU MEHsNUCh B paavaloHHOM tepaneBTuuyeckoM AIIITAPATE no
3alaHHBIM NIporpaMmam ¢ CoGIOAEHHEM MPaBUJILHOTO M TOYHOTO uX BocnpousseaeHus. ATITIAPATHI, uc-
nonssyemsle 8 JYYEBOW TEPAITHU, B ToM uucie CUMYJISATOPH mis JYYEBOU TEPATIUM,
JO/XHBI UMETh CTAaHAAPTHbIE CPECTBA OMTO3HABAHMS U YNCEHHOTO OIPEAEIEHUST KOOPAMHAT, TaK KaK pac-
XOXIEHHUS B pasMeTKe U ycTaBKax Juisi onMHakoBbIX aBuxXeHuit Ha ATTTIAPATAX pa3HbIX TUIIOB, UCITOJB3Y-
eMBIX B OIHOM U ToM xe oTaene JIVUEBOUW TEPAITMU, MOryT NpHBOAMTS K YBETHYEHHIO BEPOSTHOCTH
ownbok. Kpome Toro, nanHbie, nonyyaeMole Ha ATITTAPATAX mnst nokanusaluuu onyxonu (Ha yJIbTpa3sByKo-
BbIX, peHTreHOBCKUX ATITIAPATAX, KOMNbIOTEPHBIX U MATHUTHO-PE30HAHCHBIX TOMOrpad)ax) 1 UCIIOJIb3y-
€MEIe B CUCTEMAaX fo3uMeTpuueckoro maanuposaunss OBJIYUEHUS, nonxHe! GBITh Mpe/CTaBlEHBI B BUE,
COOTBETCTBYIOLLEM KOOPANHATHBIM cucTemam JIYUEBOUW TEPATTMM. Jna psna oco6biX reOMETPHYECKHX
TapamMeTpoB HEO6XOAMMEI CrieLManbHbIE KOOPAMHATHBIE CHCTEMBI, YTOOBI 00JIErYUTh MaTeMaTHYECKHe Mpeod-
pa3’oBaHUA TOYEK M BEKTOPOB OHHOM KOOPAMHATHON CHCTEMBI B APYIYIO.

3amaya HaCTOSIETrO CTAHAAPTA 3aK/IIOYAETCS B TOM, YTOOBI HCKJIIOMMTD HEOTIPEAENEHHOCTD, 6ECIOPSIOK
Y oLM6KH, KOTOpble MOTYT BO3HHKATH NMpy Hcnoib3oBaHuu ATITIAPATOB pasusix Tunos. CiieioBaTeNbHO,
3Ta 3aaya OXBATHIBAET BCE BUAbI TEpaneBTHYECKMX ANCTAHUHOHHBIX ATITIAPATOB, CUMYJISATOPHI mist
JIYYEBOM TEPATIHUH, undopmaumio ot auarHoctudyeckux ATITTAPATOB, ucnions3syemsix aist JTVYE-
BOYV TEPAITHH, peructpupyiouyio 1 Koutponbhyio ATITTAPATYPY u BXOAHbIE JaHHBIE IS TIAHUPOBA-
Hus oonyyenus [TALIMEHTOB.

MHoXecTBO ABMXeHHit Kiaccuduumpyior, pykosoactsysicb MOK 788; npunoxenuem AA T'OCT P
50267.1 n TOCT P 50267.29 (cMm. npunoxenue E). HacTosumit craHaapt u3naH caMocTosiTeNIbHO, OTAENBHO
ot cepuu F'OCT 30324.0/TOCT P 50267.0. HacTosiLuii CTAaHAApT He SBJIIETCSI PYKOBOICTBOM 110 6€30MacHO-
CTH M HE IOJKEH COAEPXKATh NPOM3BOACTBEHHEIX TpeGoBaHHit. [ToaToMy 3TH TpeGoBaHMA He GyayT BKJIIOYAThH-
cs B 6yayme wananus cepuit TOCT 30324.0/TOCT P 50267.0, nocsieHHbIe HCKTIOYUTENBHO TeXHUKE
6e30macHOCTH.

B I'OCT P 50267.1, TOCT P 50267.11, TOCT P 50267.29, TOCT P M3K 60976, TOCT P M3K
60977, TOCT P MBK 61168 u TOCT P MK 61170 peus uaet o ABUXEHHAX B annapatax, o LIKajaax, B
KOTOPBIX MCIONb3YIOTCS YCIIOBHBIE BLIPAXEHHUS1 U 0603HaYeHHs1. B 3T craHnapThl HEOOXOAMMO BBECTH U3Me-
HEHMS 1 IOTIOJIHEHHUSI B COOTBETCTBHUM C NepeyHeM, NPUBECHHBIM B MPHJIOXeHHHU D.

HaunGonee 1eHHBIM JOCTOMHCTBOM CTAHAAPTHO CUCTEMBI KOOPAHHAT SABJSETCS €€ BKJIal B IVTaHUPOBa-
nue OBJIYYEHHA, B npo6nemy rapantun kauectsa JYUEBOW TEPAITUU. IlIkansl, paccMaTpiBacMbie B
HACTOSIILEM CTaHAApTe, CBS3aHbI C ONMUCAHHBIMU B HeM cuctemamu KoopauHat. [IOJIb3OBATEINH moryr
MPUMEHSATH Y ApyrHe cornaweHus no mkainam. [peanonaraercs, yro U3rOTOBUTEJIH npu N3rotoBieHUH
HOBOro 060pyIoBaHus GYAYT MOJIb30BAThCS PEKOMEHIALMSAMY MO LIKAJIAM, MPHBEACHHBIMU B HACTOSILIEM

CTaHJapTe.
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Ecny U3TOTOBUTEJIH 6yayt nonb3oBaThCsl APYTMMH, HEOOs13aTeIbHBIMKM COMIALUEHUSIMHU T10 LUKa-
nam, npeanoxeHHsIMU [TOJIb3OBATEJIEM, HanpuMep, [Uist CONPsXEHUS ¢ HMeIOLUMCS y Hero o6opyno-
BaHHUEM WM IS YOOBJIETBOPEHUSI MECTHBIX YCIOBM MM NIPABUII, TO TaKoe 060OpYAOBaHIE HE MOXET Coye-
TaTbCs C HACTOSILUMM cTraHaapToM. Henb3s Takxe npeanonarars, wro U3TOTOBUTEJIU cMmoryT no cBoeMy
YCMOTPEHUIO MEHSATD LIKANB! B UMEIOLLEMCS Y HUX 000pYNOBAHWY Ha UIKANLI, COOTBETCTBYIOUINE HACTOSLUEMY
CTaHAAPTY.

HacTosuuit ctaHaapT He pacnipocTpaHseTcs Ha HeusoueHTpuueckue AITIIAPATDI u Ha aBuXeHus
PAOIVALIMOHHOWM I'OJIOBKM Tuna Hak/IOH WK KPEH 13-3a OrpaHHYEHHOTO KIHHHYECKOTO UCTIONB30-
BaHud. [Mpeanonaraercs, YTO HACTOSALUMIA CTAHAAPT MOXET ObITh B OyMyLLUEM YCOBEPLLICHCTBOBAH NyTeM BKJIIO-
yeHUs B Hero: KoopanHaTHo# cuctembl TALIMEHTA; TpexmepHoro CUMYJISTOPA s IVYEBOM TE-
PATTUU; CUMVYIIATOPA ans TYYEBOW TEPATIMU Tvna KoMIiblOTEPHOTO ToMorpada, HeH30UEHTPH-
yeckux AITTTAPATOB.

TepMHHBI MO TEKCTY HACTOSILLETO CTaHAAPTa HaGPaHbl NPONKUCHBIMU GYKBaMU.



TOCT P MOK 61217—99

HopmaTnBHbie CCHUIKH

B HacCTosILIIEM CTaHIAPTE UCTIONB30BAHBI CCHUIKW HA CEAYIOUINE CTAHAAPTHL:

IOCT 30324.0—95 (M3DK 601-1—88)/TOCT P 50267.0—92 (MOK 601-1—88)

Hanenusa meauuuHckre anektpuyeckue (MMD). Yacts 1. O6uive Tpe6oBaHMsS 6e30MacHOCTH

TOCT P 50267.1—99 (MK 60601-2-1—98) U3genus MEXMLUUHCKHE 3neKTpuyeckue. Yacrb 2. Yacr-
Hble TpeGOBaHMA 6€30MacCHOCTH K MEAULIMHCKMM YCKOPHTEJISIM JICKTPOHOB B narmna3ote ot 1 xo 50 MaB

TOCT P 50267.11—99 (M3K 60601-2-11—97) U3nenus MeauuuHCKue anextpudeckue. Yacts 2. Yac-
THbIe Tpe6oBaHKs 6¢30MACHOCTH K raMMa-TepaneBTUYECKUM arinaparam

TOCT P 50267.29—99 (M3K 60601-2-29—99) HU3nenuss meanumHckue snektpuyeckne. Yacts 2.
YacrHbie TpeGoBaHMS Ge30MaCHOCTH K CUMYJSITOpaM (MMUTATOpam) Uis JIy4eBOit Tepanuu

TOCT P MOK 60976—99 W3nenus MeauiMHCKUE SNeKTpUuecKue. MeIULIMHCKUE YCKOPUTENIH 3JIeKT-
poHOB. PYHKIMOHATLHBIE XapaKTEPUCTHKH

TI'OCT P M3BK 60977—99 H3znenus MeAMUHUHCKKE INEKTpHYecKre. MeOULIMHCKUE YCKOPUTENH 3IEKT-
POHOB B fMana3oHe 3Hepruii ot 1 1o 50 M3B. PykoBoncTBo no npoBepke (DyHKIIMOHAJIBHBIX XapAKTEPUCTHK

TOCT P MBDK 61168—99 Cumynsitops! (MMUTATOPBI) ISl Iy4eBOii Tepanuu. OyHKUWOHATBHBIE U
9KCMNyaTallMOHHBIE XapaKTEPUCTHKH.

TOCT P M3BK 61170—99 CumMynstopsl (MMUTATOpBI) TS J1y4eBO# Tepannu. PyKoBOICTBO 1S TPO-
BEPKU 3KCIUTYyaTaALlMOHHBIX XapaKTEPUCTHUK

MOBK 60788 — 84* MeauunHcKast pagualioHHast TeXHUKA. TepMHUHBI ¥ OTIpenesieHUs

* MexnyHapoausie ctanaaptel — Bo BHUUKH Toccranpapra Poccuu.
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TOCYIAPCTBEHHBHN CTAHJIAPT POCCHMUCKON O®EJIEPALUMU

AIIITAPATHI JTUCTAHIIMOHHBIE 414 JIYYEBOH! TEPAITMH

KoopaunaTsl, ZBIKEHNA H WKAIbI

Radiotherapy equipment. Coordinates, movements and scales

Jara ssenenna 2001—01—01

1 O6nacTb npumMeHeHus

Hacroswunii cranaapt pacnpocrpansiercs Ha AIITTAPATDI, npumensemsie B JYYEBOW TEPAITUH,
— n3ouentpuueckue TAMMA-TEPATIEBTUYECKWE AITTAPATDI, nsoueHTpnyeckue MeaMLUMHCKHE YC-
koputenu, CUMYJIATOPDBI u neusouentpuueckue AIITIAPATDI, ecnm oHH Mcnonb3yloTes, a TaKkKe Ha
naHHble, oTHocsiiuecst K TYUEBOY TEPATTUY, B yacTHOCTH, AaHHbIe n3obpaxenus tena [IALHUEHTA,
UCIONb3YeMble B CBSI3U C PUMEHEHHEM CUCTEM TJIAHUPOBAHHUSI 06/TyYEHHEM.

Tpe6GoBaHUsA HACTOALUETO CTAHAAPTA ABAAIOTCA PEKOMEHAYEMbIMHU.

Lenbio HACTOSILLETO CTAHAAPTA SB/SETCA ONUCAHNE KOMIUIEKCA KOOPAMHATHBIX CUCTEM, LLIMPOKO IpUMe-
usiemsix B npouecce JYUEBOM TEPATIMH, onucanue wKan (ecnu OHU UCMONB3YIOTCS) VISt XapaKTepHc-
TUKHU aBvxeHuit yacteit ATITTAPATOB 1 BcrioMoraTeibHOro 060pya0BaHHUsI B IIPOLIECCE MX IKCIyaTallUH, a
TaKXe st 06ecrneyeHuss KOMMbIOTEPHOTO yNpaBieHUs (€C/IM OHO UCNONB3YeTCs ).

2 CucreMbl KOOpAMHAT

Hns xaxmoit U3 ocHosHblx yacteit AITTTAPATA, koTopasi HMeeT BOBMOXHOCTD IepeMellaThest OTHOCH-
TEJIbHO APYroit YacTH, NpUHUMaeTcsl ocobast cucTeMa KOOpPAUHAT (CM. PUCYHOK 1a); B Tabnuue | npuBeaeH
nepeveHDb 3TUX CUCTEM KooparnHat. KpoMe Toro, yctaHaBnMBaeTCsi HEMOABWKHas 6a30Basi CHCTEMA KOOPAHWHAT.
Kaxnaa ocHoBHas yacth ATIITAPATA (nanpumep, IIITATHUB, PATUAIITMOHHASA TOJIOBKA) Bcerna
HETIOABUXXHA 110 OTHOLLEHUIO K CBOEH KOOpAUHATHOIN cCUCTEME.

Ha pucyHkax 1a, 14a u 14b panb! o6ume Bunst usoueHtpnyeckoro YCKOPUTEIA SJIIEKTPOHOB u
PEHTTEHOBCKOTO CUMVIIAATOPA st JYYEBOM TEPATTUM. CxeMbl CHCTEM KOOPIMHAT B H30MET-
PUYECKO NMPOeKU WK NMPUBEICHbI HA HECKOJIBKUX PUCYHKAX. B 3THUX cxeMax 3/IurncHas cTpenka (B U3oTepMu-
4yecKOil MpoeKLMr) BOKPYr OCH CUCTEMbl KOOPAMHAT BCErda yKa3biBaeT Ha BpaLUEHHUE IO YacOBOM CTpenkKe
OTHOCHUTENILHO 3TOH OCH, ECJIM CMOTPETh U3 HaYasla KOOPAMHAT B MOAOXUTENbHOM HaNpaBIEHUH OCH.

IMMpumeuanue — Huxe npy onucaHUM Kaxaoi CHCTEMbl KOOPAWHAT MHOMAA YKa3aHO BpallleHHE NMPOTHB
4yacoBOH CTPEJIKY TaK, YTO OCb POTALUUM HE BUAHA U3 HAyala KOOPAWHAT HAHHOI cucTeMbl KOOpAWNHAT.

B cneaytolnx nogpasaenax MpuBeAEHb! ONpeAeeHUsI CHCTEM KOOPAWHAT, OHU MMO3BOJISIIOT BBHIMOJIHSATD
MaTeMaTuyeckue npeobpazoBaHus (NMPH POTALIMOHHOM /WU MOCTYMAaTeNbHOM ABHXEHUSX) NMepexona ot
KOODAWHAT TOYKM WM BEKTOpa B OJHOM crucTeMe K 1060 Apyroii cucteMe KOOpAMHAT.

W3naune opmumanbHoe

2—2406 1



TOCT P M3K 6121799

TTpuMepsl npeoGpazoBaHUA KOOPAMHAT MPUBEAEHDL B MIPUIOKEHNH A.

2.1 O6ume NOMOKEHUS

2.1.1 Bce cucTeMbl KOODAMHAT ABISIOTCS I€KAPTOBBIMM, NPAaBbIMH (COOTBETCTBYIOT JBHXEHHIO IO
4yacoBoif ctpenke). IToMoXUTENbHBIE HAlpaBAeHUs MapaMeTPOB JIMHEHHOTO M YIJIOBOTO IBMXKEHMIT MEXIY
cUCTeMaMM ITOKa3aHbl Ha PUCYHKe 2. Bce yritbl KOOpAMHATHBIX CHCTEM OTCYMTHIBAIOTCH OT HyJisA. Ocu Z Beex
CHUCTEM KOOPAMHAT HaNpaB/ieHbl BEPTUKAIBHO BBEPX.

2.1.2 Ocu xoopauHar (CM. pUCYHOK 1a) 0603HaYeHBI IPONKUCHOM OYKBOIA, MOCHe KOTOPOi CTOUT CTPOY-
Hag 6ykBa, COOTBETCTBYIOLAsA ONpee/IeHHOM CUCTeME KOOPAMHAT,

2.1.3 Cucrembl KOOPAWHAT UMEIOT NEPAPXUUECKYIO CTPYKTYPY (MaTepHHCKO-IOYEPHIOIO CBA3b) B TOM
CMBICJIE, YTO KaX[asi cucTeMa obpa3syeTcst M3 Apyroit cucteMbl. O6L11asA MaTepUHCKas CUCTEMA SIBIISIETCS HEIo-
BIXKHOM, 6a30Boii. Mlepapxuyeckas CTpyKTypa HamIsiiHO [TOKa3aHa Ha pUCyHKe 3 U B Tabiuue 2. OHa pasnene-
Ha Ha JIBe uepapxuieckue NoACTPYKTYpbl, oTHocsALMecss oqHa — K LIITATUBY, apyras — x CTOJIY ans
IMAIIMEHTA.

2.1.4 TlonoxeHue W opueHTALMIO (CM. pUCYHKU lc M 16a —16K) kaxmoit jovepHeit («d») cUCTEMBI
KOOpIMHAT HaXOIsT MyTeM NMapajule/IbHOTO NepeHoca U3 MaTepMHCKOM («m») CUCTEMBI Hayaa KoopauHar /d
BJ10J1b OAHOW, ABYX MJIX TPEX OCEt MATEPUHCKOM CUCTEMBbI C MOCIEAYIOLIMM ITOBOPOTOM JOYEPHE CUCTEMBI
BOKPYT OJIHOW M3 NEPEHECEHHBIX (IOUEPHUX) OCEHA.

ITpumeuanue— Mexannueckue apmkeHus dacteit AITIITAPATA MoXHO BBIMOMHATL B pa3HO# nocieno-
BaTCJIbHOCTH IO TEX MOP, NMOKA OHW HE OKAXYTCAd B TOM ITOJTOXEHHUU U B TOU OPHCHTAUHH, KOTOPbIC COOTBCTCTBYIOT
KOHEYHOMY COCTOAHUIO NPH BBIMOJHEHUHN JBVOXKEHUI B 3alaHHOM TOCIEA0BATEILHOCTH,

Ha pucynkax 1b 1 1c npuseseHsl MpUMepsl NepeHoca Havyana KoopauHar /d JouepHeil CUCTeMbI BAONb
oceit koopauHat Xm, Ym, Zm matepuHckoii cucteMbl. Ha pucyHke 1b mokasaHsl mepeHOC Hayana KOOPAWHAT
Id Brons Xm, Ym, Zm 1 nosopoT Bokpyr ocu Zd, napanensHoit ocd Zm. Ha pucyHke 1¢ mokasaHbl nepeHoc
Hayajia koopAuHaT Id Bosnb oceit Xm, ¥m, Zm u noBopoT BOKpYr ocu Yd, mapaniensHoit Ym.

IIpumep — Cucrema koopauHat KOJIJNTUMATOPA ITYYKA nonyyaercst u3 cucrems! IIITATUBA, a
MOCJIeAHAS — U3 HenoABUXHOI cucteMbl. Tak, noBopot cuctemsl LITATUBA npuBOANT K AHAIOTHYHOMY
MOBOPOTY B HEMOJABUXHOI CUCTEME KoOpAHHATHBIX oceit cuctemsl KoopanHaT KOJIJTMMATOPA TTYUKA, a
Hayano cucreMbl koopauHat KOJINIMMATOPA TTYYKA (monoxeune UCTOUYHHUKA U3JTYYEHUSA)
CMELIACTCS B HCHOL[BH)I(HOﬁ CHUCTEME.

2.1.5 Touky, 3a1aHHYIO B OHON CUCTEME, MOXHO OMucaTh B KOOpAWHATaX Gnukaiilieit, 6onee ooLLeit
(ee MaTepUHCKOI) CUCTEMBI, UK Oiinxaiilueit, Gonee YacTHOM (MOUYEPHE) CHCTEMBI, MOJIB3YACH Npeobpa3o-
BaHWEM KOOPAMHAT (CM. pUCYHOK 3 1 npuioxeHue A). Tak, mist ToukH, 3anaHHoit B cucteme KOJULIMMATO-
PA ITYYKA, MoxHo paccuuTtaTs ee koopauHatel B cucteMe aeku CTOJIA ana ITAIUMEHTA, nons3ysch
npeobpa3oBaHUEM KOOpAUHAT (MOBOPOTHI M MOCTYNATENbHBIE TEPEMEILICHUS Hayalla KOOPAUHAT B COOTBET-
ctBuu ¢ 2.1.4.) u nepexonst ot cucreMbl KOJITUMATOPA TTYYKA BBepx K HeNOABHXHON cuUcTeMe (TO
ectb oT cucteMbl KOJINIMMATOPA TTYUYKA k cucreme LIITATUBA u 3aTeM K HEMOABUXXHOMN cUCTEME), a
ot Hee BHU3 K cucteMe nexku CTOJIA nns TTAITMEHTA (1o ecthb OT HEMOABUXHOM CUCTEMBI K CMCTEME
onopsl CTOJIA ans ITALUMEHTA, ecan 3T0 A0CTYIHO, U 3aT€M K 3KCUEHTpUYecKoit cucteMe aeku CTOJTA
st ITALTMEHTA). Takoe npeo6pa3oBaHie KOOPAMHAT MOXET 3HAYUTENBbHO YITPOCTHTb PELUEHUE CIIOXKHBIX
reoOMeTpUYECKMX 3aj1a4, BCTPEUAIOLMXCSl B [NIAHUPOBAHUY 06J1yueHHsl, 4 TAK)KE MUHUMHU3UPOBATH OLIMOKH
nipu Hactpoiike ATTTTAPATA.

2.1.6 O60o3HaYeHUs

2.1.6.1 INponucHEIMU GYKBaMH1 MOJIb3YIOTCS U1 0603HAYeHMSI OCeil KOOpAMHAT, a CTPOYHBIMU — ISl
0603HaYeHHUs1 0CODEHHOCTEN CUCTEMbBI KOOPAMHAT.

IIpumep — Yg o3HavaeT ock B cucrteme koopauHat IIITATUBA.

2.1.6.2 TToBOPOT CHCTEMbl KOOPAMHAT BOKPYT OHOM U3 €€ COOCTBEHHBIX OCEH OTHOCHUTEJILHO €€ MaTe-
PUHCKO} cucTeMbl 0603HAYAIOT YIJIOM MOBOPOTA, YKa3bIBalOLUM OCb, BOKPYT KOTOPO# cCHCTEMA NTOBOpay1Ba-
etcst (y — BOKpPYr X, @ — BOKpyr Y, 6 — Bokpyr Z), u nponucHoii 6yKBOH, COOTBETCTBYIOLUEN Ha3BaAHUIO
MaTepUHCKOM CUCTEMbI KOODAUHAT.

TIpumep — 6b = 30° 03Ha4yaeT MOBOPOT CMCTEMBI «b» OTHOCHTEJILHO CHCTEMBI «g» Ha yron 30° (no
4acoBoit cTpeike, ecnu cMotpeTs U3 UBOLIEHTPA) Bokpyr ocu Zb cuctemsl «b» (cM. pucyHku 12a, 12b, a
TaKXe pUCYHOK 5, rae ecTb 0603HayeHue 6b = 15°).

2.1.6.3 JIuHeiiHOE MOJOXeHHe HAaYala CUCTEMbl KOOPAWHAT B €€ MAaTEPUHCKOMN cucTeMe 0603HaYaeTCH
MpPOTUCHBIMK OYKBaMH, COOTBETCTBYIOLLLMMU A0UepHeil cucreme, n 0003HaYeHHEM OCH KOOPAMHAT MaTepHUH-
CKO# CUCTEMBI, BAOb KOTOPO#i BLITOJHEHO NepeMellieHHe.

2



rOCT P MBK 61217—99

IIpumep — Ry (4MCI0OBOE 3HAYEHHE) O3HAYAET MOJIOKEHHe Hayana cucreMsl koopauHar [IPUEMHU-
KA PEHTTEHOBCKOTI'O U3OBPAXKEHMHSI Ha ocu koopauHat Yg MaTEPUHCKO CUCTEMBI.

2.1.6.4 Ins nogsrxHoi yactu AITITAPATA, KoTopas He JO/DXHA UMETh CBOEi KOOPAMHATHOM CHCTe-
Mbl, €€ TONOXEHHE B CHCTEME, B KOTOPOIT OHa ABHXETCS, 0603HaYaeTCs IPOMUCHOMH OYKBOIi, onpeaensoei
JIBUXYUIYIOCS YacTh, M CTPOYHOI 6YKBO#, YKa3blBalOIEi KOOPAWHATHYIO OChb CHCTEMBI, B KOTOPOH OHa
IABUXKETCS.

TIpumep — X1 [Xb] (uucioBoe 3HayeHue). DTO o3HaYaeT mojnoxeHue rpaHuubl X1 I1OJIA OBJIYYE-
HUA unu OTPAHUYEHHOTO PAIUAIIMOHHOTIO ITOJIA B cucteme KOJITIMMATOPA ITYUKA,

IMpumeuanue— Ecau nonoxeHne MOABMKHOMN HaCTH MOXKET HaXOAUTHLCS JIMLLB HA OXHOH KOOPIMHATHOM
ocH, 0603HaueHHe 3TOM 0CH MOXET ObITh UCKTIOUeHO. Tak, B MpMBEAEHHOM MpUMepe focTaTouHo Hanucatb X1 (unc-
JIOBOC 3HaquMe).

2.1.6.5 TlonoxeHue TOYKU B CUCTEME KOOPOWHAT 33JAETCH YMCIOBHIMY 3HAUYEHUAMU €€ KOOPAMHAT B
3TOM cUCTEME.

ITpumep — 3naueHus koopauHat Touku B cucteMe [IPUEMHHWKA PEHTTEHOBCKOI'O U30BPA-
XEHUWSI:

xr = +20 em,yr = —10 cMm,zr = 0 c™m

2.2 HenoasmxHas CHCTeMa KOOpAHHAT — «»* (pHcyHoK 1a)

HenonsinkHast crcteMa KoopauHar «f»> crauuoHapHa B mpocTpaHcTee. OHa ONpeaensieTcs FOpU30HTab-
HOH ocblo KoopauHat Yf, HanpasnenHoit u3 U3OLIEHTPA B cropony IIITATUBA, ockio koopauHat Zf,
HanpaBJIeHHOW BEPTUKANIbHO BBEPX, M OCbIO KoopauHaT Xf, neprieHAuKyaspHoit YT u Zf u HanpaBieHHO!
HanpaBo OTHOCHTENILHO Habrmoaarens, cMotpsiiuero Ha IIITATUB.

2.3 Cucrema xoopaunat IINTATABA — «g» (pucyHok 4)

CucreMa KOOpAMHAT «g» SABJISIETCST CTALlMOHAPHOM o oTHolueHHI0 K IIITATHUBY, a ee MaTepUHCKOI
cucteMoii siBnsieTca cucreMa «f». Hauano cucremsl koopauHat IIITATUBA «g» Haxonutcs B U3OILIEHTPE,
och koopauHar Zg npoxoaut vepes U3OIIEHTP u nanpasnena Ha UICTOYHUK U3JIYYEHHUSA. Ocu
xoopauHat ¥Yg u If coBnagalor. CHucTeMa KOOPAUHAT «g» HAXOOUTCS B HYJIEBOM YIJIOBOM IO3HLIMH, KOLIa OHA
COBIIaflacT C CUCTEMON KoopAMHAT «f». PoTauust cucTeMbl «g» OmnpenmenseTcsi IOBOPOTOM OCeil KOOPAMHAT
AXg, Zg Ha yrosn @g BOKpYT ocH Yg (CienoBaTeNIbHO, BOKPYT OCH CUCTEMBI «f»). YBennueHHe 3HaYeHUsT yriia ¢g
cootsetcTByeT nnosopoty IIITATHUBA no yacoBoii cTpenke, €CiM CMOTPETh BAOJb TOPU3OHTANBHOM ocH YT u3
N3OLIEHTPA Ha IITATUB.

2.4 Cucrema xoopauuat KOJINIMMATOPA ITYYKA nan OTPAHUYUTEA ITYYKA U3JITVYE-
HHUA — «b» (pucynok 5)

CucreMa KOOpAWHAT «b» SIBNSAETCS CTallMOHAPHOIt 1o oTHOLeHUIO K KOJITIMMATOPY ITYYKA win
OTPAHUYHUTEINIO ITYUYKA N3ITYUYEHMHSI. Ee MaTepuHCcKoOil cHCTEMOI sSIBIETCS cHcTeMa «g». Hauano
crcteMbl koopauHar «b» conagaer ¢ ICTOYHHUKOM U3JTYYEHWS. Ee xoopavHarHas och Zb coBriaaaer
C OCbIO Zg M UMEET TO Xe HanpasieHne. Ocu KoopAMHAT Xb u Yb neprneHAUKYIApHBI COOTBETCTBYIOLIMM UM
rpavuuam X1, X2, Y1 u Y2 MMOJNA OBJIYYEHUA wnu OTPAHHUYEHHOTO I10JA U3TYYEHUS
(cM. 6.4).

ITpuwmeuau ue — INonoxenns rpauny MOJIA OBJIYUYEHHUA onpenensioTcsi KOOPAMHATHON CHCTEMOIA.
Koopaunarias cucrema He onpenensierca rpanuuamu [MOJIAA OBJIYYEHUA.

B ATIITAPATAX, aonyckatowux usmeHeHue paccrosiiug ot U3OLIEHTPA no UCTOYHUKA U3JTY-
YEHMUSI (Hanpumep, B Hekotopbix CUMYJIITOPAX wia IYUYEBOU TEPATIUW), sTo ABUXEHHE COOT-
BETCTBYET JIMHEHHOMY MEpeMeLLIEHHIO KOOPAMHATHON CHCTEMBI «b» BIOJb OCH Zg €€ MaTEPUHCKOM CUCTEMBI &.

Crucrema «b» HaXOIUTCA B HYJIEBOM TOJIOXEHUM, KOTAa KOOPAMHATHEIE ock Xb 1 Yb napamiensHn v
WMEIOT TE Xe HANpaBJIEeHUs, YTO K COOTBETCTBYIOLLUUE UM OCH Xg 1 Yg. [ToBopoT cHcTEMBI «b» OCYILIECTBISIETCS
MyTeM MMOBOPOTa KOOPAMHATHBIX oceli b, Yb Bokpyr ocH Zb (a ciiefioBaTenbHO, BOKPYT OCH Zg CUCTEMBI «g»)
Hayron 6b. YBenuueHue yrna 6b coorsercrayer nosopoty IMOJISI OBJIYUYEHUS v OTPAHUYUTENIS

* 3gech M gance 0603HaUCHUA «f>, «g», «b», «W», «», «», «€», «t», «p» ABNAIOTCA HAYANBHBIMM GyKBaMH
ONpeieNAIoWMX C/I0B (AHMUICKNX TepMUHOB): «f» (fixed — HemoaBuxkHas), «g» (gantry — wraTtus), «bs» (beam —
ny4oK), «w» (wedge — KIMH), «r» (receptor — NMPUEMHHK), «s» (support — ormopa), «e» (eccentric rotation —
3KCLEHTPHUYECKUI MOBOPOT KOHCOMKN CTONA), «t» (top table — neka crona), «p» (patient — nauuenr).

2 3
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ITYYKA U3NTYYEHMUS no yacoBoit crpenke, ecnu cmotpeth u3 U3OLEHTPA na HCTOYHUK U3JTY-
YEHWUA (cM. pucyHkH 15a u 15b).

2.5 Cucrema koopmuaat KIMHOBUIHOT'O ®PUIBTPA — «w» (pucyHok 7)

CucremMa KOOPAMHAT «W» SIBJISIETCS cTaLMOHapHO# no otHoleHuI0o K KIMHOBUTHOMY ®UIBTPY
H K ee MaTepUHCKO# cucteMe «b». Hauano koopauHar Iw onpeaensieTcs TaK, 4To0bl och Yw 6Gbna HarpasJjieHa
B cropony yroHyeHuss KITHHOBUJIHOT'O ®UJIBTPA, a oce Zw npoxoauia yepe3 UCTOUYHUK U3JTY-
YEHMWS, coBnagaia ¢ ocbio Zb 1 ObU1a Hamnpas/ieHa B TY Xe CTOPOHY, 4YTO U Zb.

Mpumevanne | —U3FTOTOBUTEID unn ITOJIb30OBATEND MoxeT BLIOpaTh MoloXeHue fw ¢ ydeToM
yno6etsa pa6otel ¢ KTHHOBUIAHBIM ®UJIBTPOM. Hanpumep, MOXHO onpeneuTh [w KaKk TOYKy nepece4eHHs
ocH Zw ¢ oco6o BaxHo# Toukoit nmosepxHoct KITMHOBHUTHOTO ®UITBTPA.

B HyneBoit yrioBoii Mo3unuu CUCTEMbI KOODAMHAT «w» (8w = 0) B ccTeMe KOOpAMHaAT «b» (6b = 0)
yronueHHslit kpait KIMHOBUJHOTO ®UJIBTPA (kpaii, napamiensHblit YW U COOTBETCTBYIOLIMIA €ro
Han6bonblLeit MPONMyCcKHO crmoco6HocTH) o6pauieH K LIIITATUBY, a ocu KoopanHat Xw, Yw napajuienbHbl
COOTBETCTBYIOLIUM OCSIM Xb, Yb.

IToBOpOT cHCTEMBI KOODAWHAT «W»OTIpeIENSeTCS TOBOPOTOM OCEil KOOpAMHAT XW M YW BOKpYT ocu Zw
(nmapasrenbHoit ocu Zb cucteMsl «b») Ha yros Ow.

YBenuyeHue 3HaueHus yma 6w coorserctByet mosopoty KIMHOBHUIHOTO ®UIIBTPA nportus
4aCOBOH CTpeJIKM BOKPYT ocH Zw (rapamnenbHoit ocu Zb), ecnu cmotpers u3 MCTOYHUKA U3JITYYE-
HUA.

IIpu HyneBbIX YIIOBBIX NO3ULMAX KOOPAMHATHBIX CHCTEM «W», «b» U «g» MOJOXHUTENbHOE NPOAOTBHOE
cMelleHe Hayaa koopauHat Iw cootsercTByeT aprxeHnio KIIMHOBUAHOI'O ®UIBTPA yTroHYEeHHBIM
kpaeM B cropoHy LIITATHUBA Baonb ocu Xb Hanpago ot HaGmoaaTens, crosiuiero suuoM K [IITATHUBY.

TIpumeuanne?2— Jnaynobersa paborsl KIMHOBUIHBIE ®UJIBTPBI MoXHO opHeHTHpOBaTh HHaYe.
Hanpumep, ecnn cucTeMbl KOOpAKUHAT «b» M «g» HaXOmATCS B HYJEBBIX nosuuusax (6b = 0 u 6g = 0), KIMHOBU/I-
HBIV ®UJIbTP BBOOAT Tak, YTO €ro YTOHYEHHBIA Kpail HaXOMWTCS clieBa OT HaGMIomaTesNsl, CTOSILErO JMLIOM K
IITATHUBY, toraa yron 6w cootsetcrayet 90°. Eciu npu BBeaennn KIMHOBUIHOTO ®UIIBTPA ero yroHueH-
HBI Kpail HaxoguTcs cripasa ot Habnalonarens, crosiuero JjuuoM K HITATUBY, To yron 6w Gynet paseH 270°.

2.6 Cucrema xoopaunar IPUEMHHWKA PEHTTEHOBCKOTO N30OBPAXXEHUSA — «r» (pucyHku 6
u 8)

CucreMa KOOpAUHAT «» CTallOHapHa no oTHowenno K IPUEMHUKY PEHTTEHOBCKOI'O U3-
JYYEHMUS (to ecth Kk YCUJIUTENIO PEHTTEHOBCKOT'O U3OBPAXEHHWS, PEHTTEHOTPAD®U-
YECKOW ITJIEHKE, Haxopsweiics 8 JEPXKATEJIE PEHTTEHOTPA®UYECKOM KACCETBHI, akpany
WJIU TUIEHKE, YYBCTBUTENBHOM K U3JTYYEHUIO), @ TAKXKE IO OTHOLIEHHIO K MATEPUHCKOI cUcTeMe «g». Hauano
KoopauHar Jr Haxoautest B ueHtpe nosepxHocth [IPUEMHHUKA PEHTTEHOBCKOTO M30BPAXE-
HU4.

B HayaJIbHOM YTJIOBOM TMOJI0XKEHUHM CUCTEMbI KOOPIMHAT «I» OCH KOOPAUHAT X, YT, Zr napajienbHbl
COOTBETCTBYIOLUMM KOOPAMHATHBIM OCAM Xg, g, Zg CUCTeMBI KOOpAUHAT «g». [ToBOpOT CHCTEMBI KOOPAMHAT
«I'» OTIpeAesIIeTCS IOBOPOTOM CHCTEMBI KOOPAUHATHBIX oceit X1, Y1 BOoKpyr ocu Zr {napaJuiebHOit ocu Zg)
Ha yron Or. YBenuyeHue 3HaueHus yrna r coorBeTcTByeT mosopotry [IPUEMHUKA PEHTTEHOBCKOTI'O
MN30BPAKEHMHS no yacoBoit cTpenke, ecnu cMotpeth Ha Hero u3 MCTOUYHUKA U3JTYYEHUA.

B HyneBOM MONOXEHUU CUCTEMBI KOOPAMHAT «I» ee Hauano KoopauHat Ir Haxonutcs B U3BOLIEHTPE.
Ho MexaHW4ecKr 3TO HEOCYLUIECTBUMO, IIPUBEAEHHOE BhIPAXEHME OIPEAe/AET JIULIb TOUKY OTCYETA CMELLICHUS
CHUCTEMBI KOOPOWHAT «I» BOOJIb OCH Zg.

IlpumeuaHnel — Paccroaune or MICTOYHUKA UBTYUYEHUA no ITIPUEMHUKA PEHTTEHO-
BCKOTO U30BPAXKXEHUS (PUIT) MOXHO TakKe MCIMOJIb30BATh ISl ONPEAESICHHs] TeOMETPHYECKOTO YBEINIEHHS!
n3o6paxeHus.

3HaueHus Rx, Ry, v Rz ABNAIOTCA MOMEPEYHBIM, IIPONOILHEIM U BEPTUKATBHBIM CMELLIEHUAMH Hayaia
koopauHar Ir cucreMsl [IPUEMHUKA PEHTTEHOBCKOI'O U30BPA’KEHW A cooTBETCTBEHHO BJIOJb
oceit KoopauHar Xg, Ygu Zg.

MpuMmeuaHue?2 — [TpH HATHUMHK Pas3HBIX YeTpoiicT (Hampumep, PEHTTEHOTPAGUYECKOW ITJIEH-

KW wmv YCUIIUTEAA PEHTTEHOBCKOI'O U30BPAXEHUA), wcronb3yeMbIX Wi mMpueMa H300paxeHus,
KaXaoe yCTpOMCTBO MOXET MMETh CBOE Hayajao KoopAauHar Ir.
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2.7 Cucrema xoopaunar onopsi CTOJIA nas ITAIIMEHTA — «s» (pucyHok 9)

CrcTema KOOPAMHAT «S» SIBJISIETCSI CTALLMOHAPHOI 110 OTHOLUEHHIO K TOM YacTH CTOMa, KOTOpast oBOpa-
YMBACTCA BOKPYT BEPTUKAIBLHON OCU Zs. DTOT MOBOPOT OCYILECTBIISIETCS YACTBIO CTOJIa, KOTOPYIO OOBIYHO
Ha3bIBAIOT MOBOPOTHOI onopoit CTOJIA ma ITALIMEHTA. MarepuHCKOit ABIAETCA CUCTEMA KOODAMHAT «f»,
a jo4yepHel — sKcueHTpuyeckas cuctema koopauHar onopsl CTOJIA g ITALIMEHTA (cucreMa «e»).

MpumMeyaHnune 1 — CucteMoit «s» MOXHO MONb30BAThCS KaK NPH M3OLIEHTPHYECKOH, TaK U NTPU HEU3O0LIEH-
tpuyeckoit omope CTOJIA ansa ITALIUEHTA. B nepsoM ciyyae oHa CBA3aHa CO CTALIMOHAPHOM B NPOCTPAHCTBE BEp-
THUKaJILHOM OChIO IMOBOPOTa; BO BTOPOM CJIy4ae 3Ta OCb MOXET CMELIAThCS B HANPABIEHUSX, MapaJuleIbHbIX KOOPAH-
HaTHBIM ocaM Xf u IT.

Hayano koopanHar /s CHCTEMBI «S» HAXOMUTCA Ha BEPTUKAIBHOM OCH €€ IOBOPOTa ZS Ha PACCTOSHHUH,
paBHoM paccrosiHuio ot nona 10 U3OLIEHTPA. B navansHom nonoxenny omopsl CTOJIA st TTAITUEHTA
Is naxogurca 8 U3OLIEHTPE, u koopauHaTHble ocu XS, Y5, Z5 CUCTEME! KOODAMHAT «S» COBNANAIOT C
cooTsercTBytOlUMHU ocamu XT, Y1, Zf cucreMsl koopauHar «f».

IToBopoOT CHCTEMBI KOOPAMHAT «S» OCYLIECTBIISIETCS MYTEM MIOBOPOTA KOOPAMHATHEIX oceit Xs, ¥'s BOKpYT
ocu Zs (coBnagaiolueii ¢ ocbio Zf) Ha yron 6s. YBemueHHe 3HaYeHUsI yI1a 6S COOTBETCTBYET IIOBOPOTY ONOPHI
CTOIJIA mna ITAHMEHTA npoTHB YacoBOii CTPeNKHU, €CIIM CMOTPETD CBEPXY.

IMMpumevaunmns

2 Insa Heusouentpuueckoii onopbl CTOJIA mns ITALIMEHTA nonepedHoe M MpOAOIbHOE MepeMelleHHs Ha-
yaja KOOpAMHAT IS BOO/Mb KOOPAMHATHBIX oceit XT u YT o603uayalor Sx u Sy.

3 Jinst BbiCOTHI 11a4ana KOOPAMHAT s MpHHATO ¢uKcHpoBaHHOe 3HayeHne Sz = 0. BepTHKanbHOE CMEIIEHHE
HEKH CTOJIA otHocutensHo U3OLEHTPA paccmaTpusacrcs B 2.9; emy naHo o6o3HadeHue Tz.

2.8 Cucrema xoopaunar aeku CTOJIA pna ITAITUEHTA — «e» (pucynkn 10 u 11a — 11¢)

N3souenrpuueckas onopa CTOJIA ansa ITALIMEHTA moxer ObITh CHaOXeHa YCTPONCTBOM LIS TOBOPO-
ta neku CTONA mna ITAUMUEHTA Bokpyr BepTuKaibHOM ocu Ze, CMENIEHHON Ha paccrosiHue Le or
KOOPAWHATHOM OCH ZS CUCTEMBI «S» BOJIb KOOPAMHATHOMN OCH YS CHCTEMBI «S».

Cucrtema KOOpAMHAT «&» SBJSETCS CTALIMOHAPHOM 110 OTHOUICHHUIO K YCTPONCTBY 3KCLIEHTPUYECKOTO
nosopora. Ee matepuHckoit cucteMoit sBnstercsi cucreMa oropsl CTOJIA mst TALIUEHTA — «s», a nouep-
Helt cucreMoit siBngercs cucreMa aeku CTOJIA ans ITAITMEHTA — «t». Havyano xoopauHar Je 3KCLEHTPH-
YeCKOM CUCTEMBl HAXOAUTCS Ha BEPTUKAJIBHOM OCH 3KCLEHTPUYECKOTO ITOBOPOTA, HA TaKO# € BbICOTE Haj
MMoJIoM, Ha Kotopo# Haxoautcs U3OIIEHTP.

Mpumevanuel — Ina usoueHtpuyeckoit onopst CTONA s I[TAIIMEHTA Ge3 akcLeHTpHYeCKo#H
porauuu, a Takke s HensoueHTpuueckux onop CTOJIA ansa [TAIIMEHTA cucrema «e» COBMafaeT ¢ CUCTEMOIT «s»,

B Hy/JIeBOM ITOJIOXEHUHU 3KCUEHTPUYECKOI CUCTEMBI KOOpAWHATHBIE OcH Xe, Ye 1 Ze mapasuieNbHBI
KOOPIWHATHBIM OCAM XS, ¥s M Zs cUCTeMBI «s», a Je HaXOmUTCs Ha ocH YS Ha pacCTOSSHUM — Le oT Is.

IToBOpOT CHCTEMBI «€» OCYLIECTBISIETCS MyTEM [TOBOPOTA KOOPAWHATHBIX ocelt Xe U Ye BOKpYT KOOpau-
HaTHOit ocH Ze (TlapannenbHO ocH ZS) Ha yro 6e.

VBennueHue 3Ha4eHUs yriia Oe coorBeTcTyer nnopopoty aeku CTOJIA wst ITTALTUMEHTA npotus yaco-
BOIf CTpesIKM BOKPYT ocH Ze, €CJIM CMOTPETh Ha Hee CBEPXY.

CnenoBarenpHO, MOBOPOT CUCTEMBI «S» HA YroJ1 6S U MIOBOPOT CUCTEMBI «€» Ha JOTIONHUTENBHBINR YTOJ
360° — 6s npusomAr K nonepeunomy cmeureHuo gexn CTOJIA ans TTALITMEHTA napasuieibHO eif caMoif.

MMpumeyanue2— IToBOPOT CUCTEMBI «&» NIPUBOAMT He TONMLKO K roopoty aeku CTOJIA ana TTAOWEH-
TA Ha yron 6e BOKpYr 3KCUEHTPHYECKON OCH POTauuy, HO M K cMewieHuio Havyama [t cucremsl neku CTOJIA nnst
TTAUMEHTA «t» OTHOCHTENBHO CUCTEMBI «S»,

2.9 Cucrema koopaunart aeku CTOJIA ana TIAITMEHTA — «t» (pacynxu 10 n 11a — 11c¢)

CucTeMa KOOPIMHAT «t» SIBIISIETCS CTaLMoHapHoii mo oTHoureHHo K aeke CTOJIA ans ITALIIUEHTA,; ee
MaTepHHCKOM CUCTEMOIt sIBNIsieTCsl cucTeMa «e». Hauano cucteMsl «t» siBiisieTcst 0co00i TOUKOI, iexatle Ha
cpenneit ocn neku CTOJIA s [TALTUEHTA, — 310 TouKa nepeceyeHust cpeaneit muunn nexu CTOJIA s
IMALIMEHTA ¢ BepTHKanbHO# ocbio Z8 KoopauHaTHoit cucteMsl ornopsl CTOJIA wis [TAITMEHTA, Haxo-
JSLIEHCS B MTOJOXEHUH, COOTBETCTBYIOLLEM 3HAYEHHUIO YIJIa SKCLIEHTPHYECKOTO MTOBOPOTa 8¢, paBHOMY HYJIIO
(ecnu aT0 Bo3MOXHO), U pu Aeke CTOJIA ona ITAIIMEHTA, Haxopsiueiicss B rOpU3OHTANbHO MIOCKOCTH
B CpeIHEM TIOMEPEYHOM T0JIOKEHUHU (B CUCTEME «€») U TIOHOCThIO OTOABUHYTOI OT ocu Z5. KoopauHaTHas
ocb Yt coBmagaer co cpeaHeii npogonsHoi annueit aeku CTOJIA ans ITALJMEHTA, a koopanHaTHast ocb Zt
HanpaBJieHa BepTUKANbHO BBepx (meprnenaukynspHo neke CTOJIA ans [IALTUEHTA).

3-2406 5
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Lnst Hys1eBOTO MOJIOXEHMSE CUCTEMbI KOOPAMHAT «t» He00X0aMMO, YTOOL!:

- Hayano Jt HaxoAunock Ha MUHUMaIbBHOM paccTosiHuM ot Je (meka CTOJIA mst ITALTMEHTA nionHo-
CTBIO OTOABUHYTA);

- OCH KOoOpAWHAT Yt v Ye coBmaganu U MMeny OOMHAKOBBIE HATIpABNIEH U,

- KOOpAVHATHBIE OCH Xt ¥ Zt OBLIH MMapayiNeTbHbl K OAMHAKOBO HAIIPABJIEHBI IT0 OTHOLIEHUIO K OCIM Xe
U Z& COOTBETCTBEHHO.

Mpumeuanuel— Ecnu yrnsl 6s 1 6e, onpedensioliie YIJIOBbIE H30LEHTPUUECKOE U SKCLEHTPHUYECKOE
TOJIOXCHWA, paBHbLI HYJIO (PU'IM €CHIYM SKCUCHTPHUUYCCKOEC ABUXKCHUEC HCBO3MO)KHO), a cucteMa KoopauHar «t» Haxo-
JUTCS B CBOEM HYJIEBOM IONOXEHHH, KOOPAMHATHLIE OcH Xt, Yt U Zt coBnaaaloT ¢ KoopAMHATHHIMU ocsiMu XT, YT u
XT HenoABUXHOM cHcTeMbl «f»,

Bennuunsl Tx, Ty n Tz xapakrepu3yloT NONEPEYHOe, MPOROILHOE M BEPTUKANLHOE CMELUEHHS Hadyana
koopauHat It cucremsl aeku CTOJIA mns TTIALITMEHTA 1 cooTBeTCTBYIOT ABMXEHUSM BJIOJb TPeEX oceil Xe,
Ye, Ze cucremnl nexn CTOJIA ansa ITALITMEHTA unu Broab oceit Xs, Ys, Zs cucremst onopsi CTOJIA pist
TTALHTMEHTA, ecnu sKCLEHTPUYECKHIT TTIOBOPOT HEBO3MOXEH.

MTpumeuaununs

2 Tlpeanonaraerca, yro geka CTOJIA mna T[TAUMEHTA He uMeeT BO3MOXHOCTM NOBOPAavYMBATHCHA BOKPYT
KAaKOM-HNOYAb rOpU30OHTANTLHON OCH (HAKJIOHAThCS WM HakpeHaTbes). [Tosopor meku CTOJIA mnst IALITMEHTA B
fIPOCTPAHCTBE OrPAaHUYMBACTCS MOBOPOTOM CHCTEMBI «S» H/MIY CHCTEMBI «€».

3 Tpe6osanue o coBnageHnu Havyana koopauuar Jt ¢ USOLIEHTPOM ATIITAPATA npy nosHOCTbIO BHIBEAEH-
Ho¥ HapyXy (oT Ha4ana Is cuctemsl «s») gexe CTOJIA ansa TIALUMEHTA o6sa3atensho s obnyyenus Beex [TALIU-
EHTOB, npu stoM npoxnonsHoe nonxoxeHue aeku CTOJIA nns TTALHIUEHTA B cucteMe «s» wiam «e» 6yner onuchi-
BaThCS MOJIOXHUTENbHBIM YHciaoM. Mapkuposka nonoxeHuss U3OLIEHTPA AITITAPATA Ha nexke CTOJIA mna ITA-
LIUEHTA He TpeGyeTcsi; 3TO NPaKTUYECKH HeCYlUECTBEHHO NpW Hannuuu y Aekn CTOJIA nns MAIMEHTA cpem-
HbIX CeKUMH, yumuHuTesed u T. 1. Heobxoaumo auLLUb, 4TOOH Ha4yaio KOOPAMHAT ft MOXHO 6BIIO OMpeNensTh Mo
WU3BECTHOMY pacCTOSTHHUIO 10 AOCTYNHOM, XOpoluo BUAHMOM, ToukKH Ha deke CTOJIA ans MALIMEHTA.

4 Ha pexax CTOJIOB mns NTAOUEHTOB, pasnuvalomuxcs pasMepamMu NpogosibHOro MeEXaHK4YeCKOro rnepeMe-
LEHUA, Hanpumep M3rotoBacHHbIX pa3sHbIMH U3TOTOBUTEJIAMMH, Havano koopauHat cuctembr aeku CTOJIA
s TTALTUEHTA MoxeT 3aHMMaTh pasHble MONOXEHUS.

3 IIIkanxs! 1 mudpossie JUCILIIEN

Tpe6osanus o cHabxeHunio AIIITAPATOB 1ukanaMu comepXaTcs B COOTBETCTBYIOUIMX CTAHOAPTAX [10
6e30macHOCTH.

Tlpy Hanuuuy 1IKaJ OHM IOJXHBI COOTBETCTBOBATE TPEOOBAHMSM JAHHOrO pasfena. Bee wukanbl U
uudpossie JIUCIUIEN nonxHbl 66T pa300pUMBBIMU, JIEFKO YUTAThCS C OOBIYHBIX pabOYnX MO3ULUH; OHU
JOJDKHBI UMETD SICHYIO MApKUPOBKY, OOBACHSAIOLLYIO UX (DYHKIIMK U YeTKOE CYHTHIBAHME MH(OopMauun. Bee
JIMHEHHBIE WIKAJIBI AOJIXHBI ObITh TPalyNpOBaHbl B CAHTUMETPAX WIM MIWUIMMETPAX, HO He B 06€UX eAMHHULIAX
OTHOBpEMEHHO. B nuHeHbIX WIKaaxX M TMHEIHBIX LH(POBHIX I[I/ICIUI}EHX yycaa (32 HCKITIOYeHHEM HYJIs)
BCEraa JOJXXHB! ObITh CHAOXEHBI 3HAaKOM (Hanpumep, —2, —1, +1, +2). MexaHnnyeckue JMHEHHbIe LIKAIb
IOJDKHBI UMETh 00Jiee MeJIKy1o pa3MeTKy nHrtepsanos: 0,5 cM u MeHee. Llndpossie nuneiinbie JUCITJIEXA
JIOJDKHBI UMETh MTPOMEXYTOUHbBIE Yyicaa ¢ uHTepBanaMu 0,1 cm.

[TpuMeuaHue — 3HaK IUNIOC HE HYXEH, €CJIM 3HaYeHUE HUKOTIA He ObIBaeT OTPULATENLHBIM (HarpuMmep
B pasmepax fX u fY T10JI5] OBJIYHEHUSA nnu OTPAHUYUTEIA TTYUKA U3JITYUYEHUA). OTIEPATOP Hukorza
HE JOJXKEH nHUcaTh 3HAK NA10C, HA3bIBAA NMOJMOXHTEIAbHOC 3HAYCHHE, €CIIN TONBKO IUTIOC HEC NOABIACTCA HA IU/ICH-
JIEE BMecTe ¢ YUCTIOBBIM 3HAYEHUEM.

Bce wkanel oBOPOTHLIX YCTPOACTB ¥ yriioBbix yucioBbix JJACITJIIEEB aomkHbl ObITH rpanyrpOBaHHl B
Tpajycax C MCIOJIb30BAaHMEM TONBKO TOJOXHUTENbHBIX uncen (6e3 3HakoB), Hanpumep 358°, 359°, 0°, 1°, 2°,

B nmpubopax ¢ BM3yanbHOU MHAMKaUMEH 1S 3PUTENBHOTO OMO3HAHUS Pa3HBIX JIBUXYLUMXCS YacTen
CJIeAYeT NOJb30BaThCs C0BAMHU U a60peBHaTypaMu, HO HE CTOBECHBIMH XapakTEpUCTUKAMHU MITH CUMBOJIAMHU.

Hynesble nonoXeHUs ¥ HAMpaBieHUs BO3pACTAIOILMX 3HAYEHN I Ha LIKanax JOIKHbBI COOTBETCTBOBATh
TpeGOoBaHMAM pa3aesioB S u 6.

ITpuMeps! NpuBeneHsl HA pUCYyHKax 12a, 12b, 12c.
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4 Jismxenun yacreii AITITAPATA

HOeuxeHus yacreit AITTTAPATA nansl B Tabnutie 1 (cM. Takke pucyHKM 13a, 13b u 13c).

Ta6nuua 1 — Osuxenus yacteit ATITTAPATA U ux Ha3HaueHUsI

Ocb NBUXEHHST YacTH

Haumenosanue nsmxenusi yacth AITITAPATA

ATITIAPATA
Ocs (1) Porauuss LITATUBA
Ocb (2) Kpen (monepeunsiit Hakion) PAMMALIMOHHOW I'OJIOBKU'
Ocsb (3) Haxnon (mpogonsheiit) PAMMAITMOHHOW TOJIOBKU'
Ocb (4) THosopor KOJINIMMATOPA ITYYKA unun OTPAHUIUTES MYYKA U3JTYYEHUSA
Ocb (5) Uzouentpuueckuit nosopor onopet CTOJIA mna TAIUEHTA
Ocs (6) OkcueHTpnueckuit nmosopot aekn CTOJIA mis ITALIMEHTA
Qcb (7) Haxuon (npogosnbheiit) neku CTOJA mns TAIIMEHTA’
Ocb (8) Kpen (nonepeynniit Hakion) neku CTOJIA JJIAd MAUUEHTA’

Hanpasneune (9)

BeptukansHoe nepeMeweHue aekr CTOJIA mna ITALIMEHTA

Hanpaenexue (10)

IMonepeuHoe nepemeuienue aekn CTOJIA mis TTAIMEHTA

Hanpasneune (11)

IMpogonsHoe nepemeineHue aekn CTOJIA mns [TALIMEHTA

Hampasnenue (12)

Cwmentenne ICTOYHUKA U3JIYYEHHUSA otHocutenbHo ocu(1)”

Hanpaenenue (13)

Cmewienne UCTOUHHUKA U3JIIYUEHHMSA oTHocuTeNbHO Mojia MPH HYJIEBOM YTAO-
oM nonoxeHnu [IITATHUBA™

Pasmep (14)

Pasmep FX ITOJISI OBJIVUEHUS nnu OTPAHUYEHHOTO 110JI4 U3JIYYEHHUA B
Hampas/ieHUH Xb, Ha onpepeneHHoM paccrosHuu or ACTOYHUKA U3NTVYEHUA
(06bIYHO Ha CTAHAAPTHOM PacCTOSHHM)

Paamep (15)

Paamep FY ITOJISI OBIYYEHUA wnu OTPAHUYEHHOTI'O ITOJISI U3NTYYEHUA B
Harnpas/ieHWu Yb, Ha onpeaeneHHom paccrosinun ot UCTOYHUKA U3JIYYEHHUA
(06bIYHO HA CTAHAAPTHOM DACCTOSTHHH)

Hamnpasnenue (16)

HOeuxenne TIPUEMHHUKA PEHTTEHOBCKOI'O U3O0BPAXKEHUS n/nnmu JEPXKA-
TEJS PEHTTEHOBCKOWY KACCETH! B HanpasieHun X, nepneHIHKYASPHOM OCH
(1) u ocu (4)

Hanpaeneuue (17)

Heuxenne IPHEMHHUKA PEHTTEHOBCKOTI'O N30BPAXEHMUS u/unn aepxare-
as  PEHTTEHOTPA®WUYECKOM KACCETHI B Hanpasnenun Y, napauieabHoM
ocu (1)

Hanpasnenue (18)

Heuxenne IPUEMHUKA PEHTTEHOBCKOT'O U30OBPAXKEHHWS u/unu nepxare-
ns  PEHTTEHOTPAOUYECKON KACCETHI B HanpaBieHHH Z, napauieibHOM
ocu (4)

Ocb (19)

Hosopor TIPUEMHUKA PEHTTEHOBCKOTI'O U30BPAXKEHHUS n/unn nepxare-
ns PEHTTEHOT'PA®GHUYECKOM KACCETHI

Hanpasnenue (20)

IMepemewenne ot ocu MTYYKA U3NYUYEHHUA x rpanuue X1 TTIOJISI OBJIVUEHHA
unn OTPAHUYUTENA TIYYKA U3NYUYEHUSA Ha onpeaeieHHOM pacCTOSIHUM OT
NCTOYHHUKA U3NYYEHUS (06HYHO HA CTAHAAPTHOM PACCTOSIHMH)

Hanpasnenue (21)

ITepemeienne ot ocu NMYUYKA U3NNYUYEHHUA « rpanuue X2 ITOJISI OBAYYEHHWA
wm OTPAHUYHUTENA TTYUYKA U3IYYEHUS nHa onpeaenieHHOM pacCTOSHUH OT
NCTOYHUKA HUIJIYYEHHUS (06b14HO Ha CTAHAAPTHOM PacCTOSTHHM)

Hanpasnenue (22)

Tepememenne ot ocu IMTYYKA U3INTYUYEHUA k rpanune Y1 IMOJISA OBJNIYYEHUA
mwmu OTPAHUYUTENA TTYUKA U3JYUYEHHUSA na onpenefieHHOM pacCTOSHMHM OT
HNCTOYHUKA U3JIYYEHHS (06bIYHO HAa CTAHRAPTHOM PACCTOSHMM)

Hanpaenenue (23)

INepemewenne ot ocu [TYYKA U3NYUYEHUSA k rpannue Y2 ITOJISI OBJIYYEHUA
unu OFPAHUYUTENSA TTYYKA U3NYYEHUS Ha onpenesiecHHOM pacCTOAHUM OT
NCTOYHUKA U3JYVYEHUSA (06bIMHO Ha CTAHAAPTHOM PACCTOSTHMM)

* Haxnon u xpen PAITMALIMOHHOW T'OJIOBKH u ackn CTOJIA ans TTALIIMEHTA  Boxkpyr oceii (2),

(3), (7) wnu (8), a Takxe seprukanbHoe cmemeHue MCTOUYHUKA U3NTYUYEHUS B nanpasnenun (13) yunTh-
BaIOTCS1 ANSl COXpaHeHUs1 eauHcTBa ¢ TpeGosanusimu T'OCT P 50267.1, ang ynpolueHUsi HACTOALIETO CTaHIApTa
OHM B JlajIbHENLLIEM HE YIIOMHUHAIOTCS.

** 910 npumennmo X wxane CUMYIIATOPA, kotopasi Biusier Ha paccrogsuue ot ACTOYHUKA U3JTY-

YEHUA no ocu poraumu.

3.
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5 Hynesnie mo3umuu ATITTIAPATA

B Hacrosiiiem pa3znene npyUBeAeH nepedeHsb BceX HyeBbIX ro3nuuit yacreit AIITTAPATA, coBepiuaroLux
TIOCTyMaTeNbHbIE TIEpeMELICHUs! BIOJIb KOOPAMHATHEIX oceit X, Y, Z 1 MOBOPOTHL Ha YIVIBI Y, ¢, 8, OTCUHMTHI-
BAa€MBIC OT HYyJIA.

1) Ock ITYUKA U3JTYUEHUS HanpasneHa BepTUKaIBHO BHU3 U nipoxoaut Yyepes U3OLIEHTP.

2) Tpanuusl X1 u X2 npamoyronsHoro [TOJIA OBJIYYEHUSA win OTPAHUYUTEIIA [TYYKA
N3JTYYEHUA neprnenaukynsapHbl ux rpaHuuam Y1 u Y2 u napamnensHel poraunonHoi ocu Yg IITATHUBA.
DT TPaHULIBl OPUEHTUPOBAHEI TAK, YTOGR! BO3MOXHBIE CyMMapHbIe yrisl nosopoTos KOJJIMMATOPA
ITYYKA nmm OTPAHUYUTENA ITYYKA N3JTYYEHUSA no yacoBoit WK MPOTHB YaCOBOM CTPEIKU 6BIIH
OIVHAKOBBIMH WK OIM3KMMH K ONWHAKOBBIM 3HAYSHMAM.

3) Ocnabnenue usnyueHus 8 KIMHOBUIHOM OUIIBTPE n0mKHO yBeTMUMBATLCS IIPH Iepeme-
LIEHHUH ero MEHbILUEro OCTporo yria B HanpasneHuu K IITTATUBY.

4) IpononsHas cpenusas nunus geku CTOJIA nnsg TTALTUEHTA nomxHa coBmagaTh ¢ OCIO pOTalUK
IITATHUBA.

5) Hexa CTOJIA ana TIALIMEHTA nonxHa GbITh MOAMHOCTRIO BhiBegeHa 3 LIITATHUBA.

6) Uentp TIPUEMHHUKA PEHTTEHOBCKOI'O U3JTYYEHUS nomxeH HaxoouTbes Ha ocu ITYU-
KA U3JTYYEHMUH, a nosepxuocts atoro IPUEMHUKA nomxHa 6uits Ha yposHe U3OLIEHTPA AIIITA-
PATA.

7) Bonee mnunnas cropona gepxatens PEHTTEHOTPAGUYECKOM KACCETHI monxHa GHTH
napannenbHa ocu porauuu IITATHUBA Yg, a minockocTb 3TOTO AepKaTes AOMXKHA ObITh NepNEeHAUKYISpHA
ocu KOJNTMMATOPA MTYYKA unu OTPAHUYUTEI S TTYUYKA U3TTYYEHUA.

6 IIIkaxsl, rpanynpoBku, Hanpapieaus u JJTUCIIJIEN

Ina vacreit ATITIAPATA, HaXoASIIMXCA B HYJIEBLIX YIVIOBBIX WIM JMHEHHBIX MOJTOXEHHUAX, HMEIOTCS
cnepytoure 0603HaYeHUS TOKA3aHWH 1K Y HanpaBACHUIA.

6.1 Porauna IITATABA (pucynku 14a u 14b)

TMokazanue Bo3pacraer ot 0° 1o 359° npu nosopote LLITATUBA no yacosoii cTpenke, ecii CMOTPETb Ha
Hero u3 U3OILIEHTPA.

O6o3nayeHue: Yron nosopora HITATUBA
g =

Mpuwm C(?I a Hue— LUITATUB AIITTAPATA paGoTaeT OT NpUBOAA; €ro BpallleHHe, HaMaThIBaHHE Kabens,
FMGKNX WIAHTOB M T. M. MPOUCXOAAT C npepriBaHMeM. Hanpumep, MPeAnoNoXuM, YTO My4OK MOBOpaYMBAeTcA OT
HanpasneHus Beepx (180°) uepes Hanpasnenne Buu3 (0° mam 360°), BHOBb K HanpasiaeHHIo BBepx (180°), rae ocraHas-
smBaerca. Ecan npeaviaywee OBJIYVYEHUE Ha 360° coBepluanoch no yacosoit crpenke ot 180° no 180°, To cneayio-
uee cektopHoe OBJIYYEHUE nomxHo coBepiuaTecs NMPOTHUB YacoBOI CTpenky; 3ateM A apyroro OBJIYYEHUA
o yacoBoit cTpesnke HYXHO npeasaputensHo sepHyTh LLITATHUB B nonoxenune ¢ HEOGXOAMMBIM HaYaIbHBIM YIJIOM.
Tostomy ana npasuabHo# noaroroBku K OBJIVUEHUWIO HyxHO MMeTbh faHHbIe O npeapiayweM ceaHce OBJIVYE-
HHWA na annapare.

6.2 Hosopor KOJUVIMMATOPA ITYYKA win OTPAHUYUTEIA ITYYKA H3JTYYEHWA (prcynkn
15a u 15b)

IToka3sanue ypennuuBaetcs ot 0° xo 359° npu BpalieHHH MPOTHB YaCOBOH CTPENKH, €CIM CMOTPETh M3
NUCTOYHHKA U3NTYYEHHUA na KOJNTUMATOP ITYUYKA unu OTPAHUYHUTEID ITYUKA U3JTYUE-
HHAA.

O6osHayenue: Opuenrauva KOJJIMMATOPA ITYYKA unn OTPAHUYNUTENA ITYYKA U3TTVYE-
HUSA

6b =

6.3 Mosopor KNIMHOBUJIHOI'O ®UJIBTPA (pucynku 7 u 14a)

IToxasanue Bospacraer oT 0° mo 359° npu nosopore KITMHOBUIHOTO ®UIIBTPA o yacosoii
cTpesike, eciiu cMoTpeTh Ha Hero U3 UCTOUYHUKA U3ITYUYEHUA.

O6o3nayenne: Opuentaunsa KIMHOBUIHOTO ®UJIIBTPA

ow =
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Mpumeyanue — KIVMHOBUIHBINA ®UIBTP MOXeT He MMETh YCTPOKCTBA ISl €r0 MOBOPOTA BOKDYT
ocu Zb, HO MOXeT ObITb NpUcnocobieH A1 Pa3MeilleHUs] B ONPEAENEeHHBIX NONOXEHUSAX, COOTBETCTBYIOLUMX YIjlaM
0°, 90°, 180°, 270°. B Taknx cnyqasx moxuo nonyyatb Ha JUCITIEE nudopmauuio o nonoxeuuu KTMHOBHUIHO-
'O OUJIBTPA (nanpumep, opuentauun KIMHOBHUAHOTO ®UIILTPA 6w = 270°).

6.4 TIOJIE OBJIYYEHUA unn OTPAHUIYEHHOE PAIRAIIMOHHOE ITOJIE

KOJUVIMMATOP ITYUYKA unn OTPAHUYUNTEID IIYUYKA OBJIYYEHMUSI yacto cocToOUT M3 CUM-
METPUYHBIX NP MOABMXHLIX 3IEMEHTOB, KOTOPbIE 00pa3yIoT OrpaHHuYeHHOE NPAMOYTOJNILHOE I0JIe, CHMMET-
PUYHO PacrojIoXeHHoe OTHocuTeNnbHO ocy noBopoTa (4) KOJUNIMMATOPA ITYUYKA wnu OTPAHHUYHNUTE-
JIA TTYYKA UIJTYYEHUSI.

Korma KOJNIUMATOPOM NYYKA unmu OTPAHUYUTEIEM IIYYKA U3JTYYEHUSA moxhHo
ynpasasaTh TaK, 4ToOrl npsiMoyroasHoe TTOJIE OBJIVHEH WA wnu ITOJE U3JIYYEHUSA pacnonaranoch
HECUMMETPUYHO OoTHOCUTeNbHO ocu potauuu KOJINIMMATOPA unn OTPAHUYUTENS ITYYKA U3JTY-
YEHMHNA, To B 061yyaeMoM Tesle, MOXHO CO30aBaTh aCHMMETPUYHOE AO3HOE TOJIE.

Ecnu KOJUNTMMATOP ITYUKA unu OTPAHUYUTEND ITYYKA U3JIYYEHUS cocTrouT 3 He3aBu-
CHUMO YMPaBIseMbIX MOIBUXHBIX 3JIEMEHTOB, TO €CTh €C/1IM MMEETCS MHOTOJIEMEHTHBII (MHOTON/IaCTHHYA-
Toiit) KOJUDIMMATOP ITIYYKA, To MOXHO (hOpMUpOBaTh HenpaBuabHbie (MHOrosnementHeie) IOJIA
OBJIVYEHMUA nnu orpannuernsie ITOJISI USJTYYEHUA.

B0o3MOXHOCTb MPUMEHEHHST HACTOSILLETO CTAHOAPTA NPESATIONAraeT HAIMYHE CUTYALMH, KOTAA Kpail ane-
MeHTa, ¢opmupyioutero [TOJE OBJIYYEHUSA (unu TTOJIE N3JTYUYEHUS), nepexonur 3a och poTaluH
(4) KOJITUMATOPA ITYYKA unu OTPAHUYUTEIA ITYYKA U3JTYUYEHUA.

Pasmeps! TTOJISA OBJIYYEHUA unu ITONA U3JTYYEHHA usMepsI0T B IOCKOCTH, NEpNEHANKY-
napHoit ocu (4) KOJINTUMATOPA TTYUKA unu OTPAHUUYUTEIA IMTYYKA U3JTYUYEHUS, Ha onpene-
neHHoM paccrosgHuu oT MCTOUYHHUKA U3JIYUEHHUA (06b14HO Ha HEHOPMHUPOBAHHOM PacCTOSHUHU OT
NCTOYHUKA U3JIYYEHUS).

6.4.1 Kpas IMOJIA OBIYYEHMUS mnu rpauuust ITOJIS U3NYYEHUWS (pucyHok 16a)

Kpas X1 u X2 TIOJISA OBJIYUYEHUSA (unu ITOJSA U3NYYEHWUA) napannenbHbl OCH POTALMH
ILITATHUBA, a xkpas Y1 u Y2 nepneHaukynspHs! ocu potrauun LITATHUBA, koraa yron nosopora KOJIJIU-
MATOPA ITYYKA unu OTPAHUYUTEIA ITYUYKA U3TTYYEHMHA pasen Hymo. Ilonoxenus kpaes [TOJIA
OBJIVYEHUS unu [TOJIS U3JTYYEHUSA B niiockocTu (OnpeaeieHHO# BhILIE), B KOTOPOil pacCMaTpUBAET-
cs1 koHpurypauus [TOJIS OBJIYYEHUSA unu ITOJISI U3JTYUYEHWSA, onuckiBaloTCs 3HAYEHUSIMA KOOPAM-
Hat KXpaeB X1 1 X2 Baonw KooparHaTHOI ocu Xb 1 koopauHat kpaes Y1 u ¥2 suons ocu Y. .

Ha pucyHke 16a nokasaHo ycrpoiictBo dopmuposaHusa nyuka CUMYIISITOPA mna IVIEBOU TE-
PAITNW, onpenensiowee ITOJIE U3NTYYEHH S, koTopoe He HYXAaeTcs B ONpeAeicHHH pa3MepoB; OHO
6onbiwe OTPAHUYEHHOTO TTOJIA U3JTYYEHWS, 1 310 npeBhilUeHHE MOXET ObITh HEpaBHOMEPHbBIM.

6.4.1.1 Kpas X1 u X2

Ecnu cmotpers Ha IIITATUB, kpait X2 6yaer HaxonuThes cripasa oT Kpas X1.

Ecnu kpait HaxoguTcst cnipasa oT ocu nosopota (4) KOJINTMMATOPA TTYYKA vnu OTPAHUYHUTE-
JIA ITYUYKA U3JTYUEHWS, To nokasaTens ero MojoXeHUsT UMEET MOJIOXUTENLHOE 3HAYEHUE.

Ecnu kpait HaxoauTcs ciesa oT ocu noeopota (4) KOJINTUMATOPA ITYYKA win OTPAHUYNUTE-
JISI TTYUKA U3JTYYEHMUS, To nokasatenb €ro mojioXXeHusl UMeeT OTpULIATENbHOE 3HAYEHHE.,

6.4.1.2 Kpas Y1 u 12

Kpait Y2 naxoautcs 6anxe Kk LITATUBY, uem kpait Y1.

Ecnu xpait Haxoautcs Mexay ocbio nosopora KOJUTMMATOPA ITYYKA unn OTPAHUYUTENIA
TTYUYKA U3JTYYEHHUA u HLITATUBOM, nokasarenb €ro rojoXeHust UMEET MOJOXUTENbHOE 3HaYEHHE,

Ecnu kpait HaxomuTcst 3a ocbio noBopota (4) KOJJNIMMATOPA ITYYKA unn OTPAHUYUTENA
ITYYKA U3NTYYEHMUA, spanu ot IITATUBA, nokasarens ero mojloXXeHUsI UMeeT OTpULIATENILHOE 3Haye-
HMe.

6.4.1.3 MHOro3neMeHTHbIe Kpast

I MHOTO91eMeHTHBIX (MHOronnactuHyathix) KOJINIMMATOPOB ITYUYKA (cM. pucyHKH 16i, 16j u
16k) mpuBeneHHBIE NPaBUIa NPUMEHUMBI K KPasiM KaXIOT0 3JIeMEHTA; KAXKAbIi 3/IEMEHT ONpPENENsIeTCs ero
nopsinkossIM HoMepoM — oT X101 go X1N; ot X201 no X2N; ot Y101 o YINu ot Y201 no Y2N.

X201 u X2N HaxoasaTcs aanblie cnpasa, yeM X101 u X1 N, koraa Habmonarens ctouT oM K [IITA-
THUBY.

B nanpasnenuu K IITATUBY sneMeHTh! pacroioXeHs! B CIEAYIOLIEM MOPSAIKe:

X101; X102, ..., XIN
X201; X202, ..., X2N
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Y201 u Y2N 6muxe x HITATUBY, uem Y101 u YIN.
Ha6ntonarens, crost amuom k IIITATUBY, BuauT 3t1 251eMeHTHI B CIeAYIOLIEM Nopsiake (cieBa Harpa-
BO):
Y101, Y102, ..., YIN
Y201, R202,..., 2N
MpuMeuanue— N Moxer GuiTh Gonbllie 9, TOATOMY MCMONB3YIOTCS ABA YWCNA, NIEPBOE U3 KOTOPHLIX
ABNACTCS HYJEM.
6.4.2 Unaukauns va JJUCIUIEE T10JIA OBJIYYEHUS unu OTPAHUYEHHOTO ITOJIS U3JTY-
YEHUS (pucyHku ot 16a 1o 16k)
6.4.2.1 Ins npsMoyrosbHoro cummerpuytoro I10JIS OBJTYYEHUSA wiu OTPAHUYEHHOTO ITOJIA
U3NYYEHWS Ha JUCTIIEM HyXHO BBIBOAUTS JHIIb pasMepsl FX u FY, KOTOpbIE SBAIOTCS PACCTOSHHUS -
MU Mexay Kpaamu X1 u X2, Y1 u Y2.
OHu onpenensioTcs Kak anreGpanyeckue pasHOCTY 3HaueHuit X2 u X1, Y2 u Y1:
FX= X2—X1;, FY= 12—Y1.
FX v FY suBonaT Ha JIMCITJTEY Bcerna 6e3 3HAKOB «+» WM «—».
O6o3Hauenue: [TIOJIE OBJIYYEHWS unn OTPAHUYEHHOE ITOJIE U3JIYYEHUS
FX=; FY=
Korna B mnane OBJIYYEHMUSI npsimoyronsHoe ITOJIE OBJIYYEHW S unu OTPAHUYEHHOE T1OJIE
N3JIYIYEHWUS 3anparor nymst uucnaMmu, pasmep FX ykasnIBaloT nepe pasmepom FY.
Hanpumep, ITOJE OBJIYUEHUA, szanucannoe B Buge 10x12 oM, o3nauaer, yro FX=10cMm, a
FY=12 cm.
6.4.2.2 Ins acummetpuyHoro npsimoyronsuoro IOJISA OBJIVUEHUS wmu OTPAHUYEHHOI'O
MOJIA U3JTYUYEHUS pasmepsr FX u FY seBonar Ha JJUCIUIEN, ykaseisas Hapsiny ¢ numu X1, X2 u
Y1, 12, To ecth monoxeuus kpaes INOJISI OBJIYVUEHUA unu OTPAHUYEHHOTO ITOJISI U3JTYYE-
HWU S orHocuTtensHo ocy poTtauuu (4) KOJNIMMATOPA ITYYKA nan OTPAHUYHUATEIA ITYUYKA U3-
JIVYEHUAL.
O603Hauenus: T1onoxeHs Kpaes:
Xl=+; 2=+
Pasmep TTIOJISI OBTYYEHUS unu OTPAHUYEHHOIO IO U3NTYYEHUA:
FX=
ITonoxeHust kpaes:
Y=, 2 =1
Pasmep TTOJISA OBJIVUEHUA unu OTPAHUYEHHOTO IMOJIA U3JIYYEHUA:
FY=
ITpumeuanue — CrnenyeT OTMETUTb ISl IpUMepa, YTO YCTaHOBNEHHBIE ABe Maphl 3neMeHToB KOJIJIU-
MATOPOB TIYYKA nunn OTPAHUIMTENEN MTYYKA W3TYYEHUS mcnons3yloT 1s NONYYEHN CHMMETpHY-
HOTo mons pasmMepoM FX M uX riepeMelLeHHs NSl CO3naHus aCUMMETPUYHOTO MONs, HMEIOILETO PasiMYHBIH pa3Mep
FX.
6.4.2.3 Ins nenpasunbHoro [TOJIA OBTYYEHUSA nnu OTPAHUYEHHOT O ITOJIA U3JTYYEHUA
(Hanpumep ripu pabote ¢ MHoroaieMeHTHbIM KOJINIMMATOPOM ITYUKA) n10JIXHO BBITOJIHATBCS OJHO
M3 ABYX CNIEOYIOIIMX TPeOOBaH Uit
BAPHUAHT | — KoopanHarbl KpaeB KaX[10ro 3j1eMeHTa, (JOPMUPYIOLLETO HENPABUIbHOE T10JIe, HYXHO
sbicBeynsats Ha JJUCTIJIEE coBMecTHO ¢ nOpaaxoBhHiM HoMepoM anemenrta. Hanpumep, X103, X203 mna
aneMenTa 03. BBICBEUMBAIOTCS TAKXE PACCTOSIHUS MEXIY KpasiMU IPOTHUBOIIONOXHBIX 37IEMEHTOB.
FX03 paBHO pazHocTH anre6pandeckux 3HaueHuit X203 u X103.

OGo3HaueHHe:
FX03 =
X103 =%
X203 =+,

BAPHMAHT 2 — Kpait kaxnoro snemeHTa nomxeH 6uth npencrasined Ha AV CIIIEE rpaduuecky,
COBMECTHO C YHUCNTOBBIM ¥ rpadyHyeCKMM NpeACTaBIeHIEM OLUMGKH MOOXEHHS KaXIOro 3JIeMeHTa.
6.5 Nzonenrpuaeckuii nosopot onopst CTOJIA wna ITAITMEHTA
TMokasanus ot 0° 00 359° yBeMUMBAIOTCS B HANIPAaBJAEHHUH TIPOTHB YaCOBOM CTPENKH, €CIM CMOTPETh
CBEpXY.
0603Hauenue: Yron onopsl CTOJIA s TALIMEHTA
6s =

10
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IMMpumeuaHue— Takoe xe ycroBue npuHaTo ansa oropsl CTOJIA anst [TALIKMEHTA.

6.6 Oxcnenrpuyeckuii nosopot ek CTOJIA s TANUEHTA

ITokasanus ot 0° 1o 359° yBennuuBaloTCs B HanpasJieHUH MPOTHB YaCOBOH CTPEJIKH, €C/IU CMOTPETh
CBEPXY.

O6o3HayeHue: Yron sKcueHTpuueckoro nosopota ek CTOJIA ans ITALITUEHTA

Os =

6.7 JIuneiimpie nepeMemienns aexn CTOJIA 1ia IIAIIMEHTA

6.7.1 BeptukanbHoe nepemeiuerue aeku CTOJIA mns [TAIITMEHTA

TToxkazauus ysenMYUBAIOTCS B HAMPABIEHUH BBEPX OT Hauboiee OTPULIATENIBHOTO K HauGoee MoIoXu-
TeJILHOMY 3HAa4YEHHUIO (HyNeBOe MOKa3aHMe COOTBETCTBYET MONOXEHHUIO BepXHeii noBepxHocTH aekyd CTOJIA
s TALITMEHTA Ha yposHe U3OILIEHTPA).

O6o3HaueHue: BeprukansHoe nepemeuteHue nekn CTOJIA nns ITAIITMEHTA

Tz==%
6.7.2 O60o3Hauenue: [TpogonbHoe nepemeierue aeku CTOJIA s TAIIUEHTA
Ty=+%

IToka3zaHHe yBeIHYMBAETCS OT HYJIS A0 MAaKCUMAaJIBHOTO 3HaueHus, Korna aeka CTOJIA mns ITAIIH-
EHTA nsuxercs k IITATUBY.
6.7.3 Monepeunoe nepemetueHue ek CTOJIA ans MTALIMEHTA
[Moxa3aHus yBeIMYMBAIOTCH OT HanboJee OTPULATEILHOTO K HanGoJIee MOJIOKHUTETEHOMY 3HAYEHHUIO,
korna aeka CTOJIA mna ITAIIMEHTA nepemeluaercss cieBa HampaBo, eCIM CMOTPeTh B HanpabsJeHHH K
IOTATUBY.
O6o3HaueHue: TTonepeyHoe rnepemelleHUe
Tx=1%
6.8 Mpwkenus IPUEMHHUKA PEHTTEHOBCKOI'O U30BPAXKEHUA
6.8.1 TTosopor TPUEMHUKA PEHTTEHOBCKOI'O U30BPAXXKEHUA
TTpu noBopote no yacoBoit cTpenke, ecnu cmortpets 13 MCTOUYHUKA U3ITYYEHUA, nokasanue
nonoxeHns MeHsiercst ot 0° go 359°,
OGo3nauenusi: Yron nosopora IPUEMHHUKA PEHTTEHOBCKOTO U3OBPAXEHUA
or =
6.8.2 Pagnansuoe cmetenne IPUEMHUKA PEHTTEHOBCKOI'O NU30OBPAXKEHUS otHocuTeNb-
Ho UICTOYHUKA U3NTYYEHUA
Ecaun ITPUEMHUK PEHTTEHOBCKOTI'O U3OBPAXKEHMA aeuxerca k MCTOYHUKY U3JTY-
YEHUA (nonoxenne HCTOUHUKA U3TYUEHHUS cooTBETCTBYET HYJIIO), [TOKa3aHKUE MONOXEHUS MEHS -
€TCs1 OT HauGOBIIEro OTPULIATEILHOIO 1O HAUMEHBLUETO OTPHLIATENBHOTO 3HAYESHMSL.
O6o3HaueHye: Paccroatue or UCTOUYHUKA U3NTYYEHHUA no IPUEMHUKA PEHTTEHOBCKOI'O
MN30BPAXEHUA
PUII =
6.8.3 PamnansHoe cmetueHue [IPUEMHWKA PEHTTEHOBCKOI'O M30B5PAXKEHMS otHOCHTENb-
Ho U3OLIEHTPA
Ecau IPUEMHUK PEHTTEHOBCKOTO U30BPAXEHUA ynansercs or UICTOYHUKA U3JTY-
YEHWA, noxkasanue ero monoxeHus meusiercs ot vyt (8 USOLIEHTPE) no nanbonsiero orpuuareIbHo-
Io 3HaYeHusl.
O6o3nauenne: Paccroaune ot U3OLEHTPA no TIPUEMHUKA PEHTTEHOBCKOTI'O U30BPA-
XKEHHWA
Rz =
6.8.4 TIpononsHoe cMmeutenne IPUEMHWKA PEHTTEHOBCKOI'O U30BPAXKEHUS
Ipn npubnuxeuun TPUEMHWKA PEHTTEHOBCKOT'O U3BOEPAXXEHUS k IITATUBY noka-
3aHME Ha LLKAJIE €ro MOJIOXKEHUs YBETMYUBAETCS OT HauGONBLUIEN0 OTPULIATENBHOTO K HAaNGOMNBIIIEMY MTONOXH-
TeIBHOMY 3HayeHu10. HyneBoe 3HayeHue cooTBeTcTBYET NnojoxeHuto B U3OIIEHTPE.
O6o3Hayenue: [TpogonsHoe cMewenne IPUEMHUKA PEHTTEHOBCKOT' O U30BPAXKEHHWA
Ry=+
6.8.5 TTonepeutoe cMeienne IPUEMHWKA PEHTTEHOBCKOI'O U30BPAXKEHUA
IMpn geuxeann IPUEMHUKA PEHTTEHOBCKOT'O MU30BPAXKEHUA cnesa Hanpaso st Ha-
6monarenst, croauero uuoM Kk [IITATUBY ua paccTossHUM OT Hero, NpeBblliaoLieM paccTosHue 1o U30-
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LIEHTPA, noxa3aHue MMoJIOXEHHs! YBETMYUBAETCS] OT HAUGOMBLIIEr0 OTPHLIATEILHOTO 10 HAUGOBILETO 110JI0-
XHTENBHOTO 3HaYeHus. HyneBoe 3Hauenue coorsercrayet nmonoxeHuio B U3OLEHTPE.

06o3HaueHue: Ilonepeunoe cmemenne IPUEMHUKA PEHTTEHOBCKOTO U30BPAXEHHWSA

Rx=+

6.9 Jipyrue mxamn

B maonenrpuueckux AITTTAPATAX Hynb 1iKansl, oXa3piBaloluii paccrogume or ocu nosopora IITA-
THUBA no UCTOYHHUKA U3NTYUYEHMUS, Haxoantcs Ha ypoBHe U30LIEHTPA*,

Hyns mixanel, nokassiBatouieil  paccroasiue or HCTOUYHHUKA U3JIYUYEHHMS Bnonb ocu I[TYUKA
HU3NTYUYEHUS, naxonutcs Ha yposie HCTOUYHUKA U3NTYUEHUA.

Hyns wixans, nokassiBaiowieil paccrosHue or U3OINEHTPA Bnons ocu ITYYKA U3JTYUYEHHA,
naxomutcs B UBOLIEHTPE.

Tao6nuua 2 — KoopauHaTHbiE CHCTEMBI

O6o3HayeH e MarepuHc- Hauano koopanHat YCTpo#cTBO NMoBopoTa Ychouc"rno ("”," Ap.
CHCTEMbI Kasi CUCTeMa CHCTEMDbI BOKPYF OCH Ha yroa 06‘:’&';2;4:5:;::06

f — Henonsuxuas cu- | Her If Her (6a3oBas cuctema) Her (Ga3zoBas cuctema)

cTemMa

g — cucrema WITA- | f Ig — N3O0LEHTP | Usouentpnueckuit LITA- HUCTOYHHUK U3JIY-

TUBA THB; Bokpyr ¥g Ha yron ¢g | YEHWUSA; Bnonb Zg.

NMPUEMHHK PEHT-

TFTEHOBCKOT'O H30B-
PAXEHHA Rx, Ry, Rz
BOONbL Xg, Yz, Z&

b—cucrema KOJUIU- | g Ib — UICTOYHHUK | KOJNTUMATOP ITYYKA IMnockocTs HAa HOp-

MATOPA TIYYKA U3NYYEHNA HU3NTYYEHUA unu OTPA-| MalbHOM pacCTOAHHH

unn OTPAHUYNTE- HHUYHUTEIDb NMOJNA W3- | OBJNYYEHWSA; srons 2b.

Jg oJd U3ny- JIYYEHUA; Bokpyr Zb Ha IMONE OBNNYYEHHUA

YEHUA yron b unu OTPAHUYEHHOE
NOJIE U3NNYYEHHUA,
Baosb Xbm Yb.

KJIWUHOBUAHHI

OUNBTP; Bnons Xb u b

w — cucrema KJIU-|b W — Touxa, Bri6- |[KIUHOBUJHH A —

HOBUAHOTO panHas Ha KIJIU- | ®DUJIbTP; Bokpyr Zw Ha

OUILTPA HOBUIOAHOM ]yron 6w

DUILTPE

r — cucrema I[1PU-| g It — penrp naomwa- | IPUEMHHUK PEHTTE- —

EMHHUKA PEHTTE- M n3obpaxenus HOBCKOI'O U3OBPAXE-

HOBCKOT'O U30B- HUS; Boxpyr Zr ua yron

PAXEHUA or

s — cucteMa ornopsi | f Is — Touka Ha 3o~ | Onopa CTOJA mxs TTA- —

CTOJIA ana TIALLU- ueHtpuueckoit ocu | HMEHTA; Bokpyr Zs Ha

EHTA noBOpOTa CTONA yron 6s

* BeipaxeHue «Ha ypoeHe UBOLEHTPA» sBinsieTcst HeonpeeNeHHBIM, HYXIAETCSI B Pa3bACHEHUH.

B paanonyxmuanbix AITITAPATAX nns JIVYEBOU TEPATTUU umeetcst o6vemubiii MCTOUHUK WU3JTY-
YEHHA, koTopblit ycnoBHO MoOfeMUpyIOT 3GMEKTUBHBIM TOYEYHBIM UCTOYHUKOM, HAXOXALUMMCS HAa €ro OCH, B
cepeavHe nepeaHero TopLa akKTUBHOH MacChl.

Tonoxenne 3(pHeKTUBHOTO TOYSIHOTO MCTOYHHMKA B YCKOPHTEABHbIX TEPANEeBTUYECKHMX ANMapaTax ONpeneisi-
ercs reometpreil ®OKYCHOTO ITATHA Ha mulueHH ycKopuTend.

B oGoux ciy4yasix HEOOXOAMMO HMETb ONpPEACNICHHBIH OPMEHTUP Ha BHelHei nosepxnoctH PAIIMALINOH-
HOW TOJIOBKU AITTTAPATA, COOTBETCTBYIOIIMII MECTOHAXOXKAEHHIO 3((bEKTHBHOTO TOYEYHOrO MCTOYHHMKA Ha
ocu IMMYYKA U3JIYYEHHA.
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O6Go3zHaueHne
CUCTEMBI

MarepuHce-
Kas cucTeMa

Hauano xoopauHar
CUCTEMBI

YcrpoiicTBo noeopoTta
BOKPYT' OCH Ha yron

YcrpoiicTso (unu ap.
00BeKT); AUHENHoe
nepeMelLeHHe

€— CHCTeMa 3KCLEH- | s
TPUYECKOTO Bpalle-

Ie — TOuKa Ha 3Kc-
IEHTPUYECKON OCH

Oexa CTOJIA ans TAOU-
EHTA,; Bokpyr Ze Ha yron

Hexa CTOJIA nna TIA-
LINEHTA,; soons Xe, Ye,

nus gexn CTOJIA ans nosopora IHEKH |6e Ze
MAIOUEHTA CTOJIA
t — cucTeMa JieKu | e It — Touxa na cpe- | Her NALOUEHT,; Baoab Xt,
CTOJIA mna ITALIU- JOUHHOMR JUHHUH Yt, Zt
EHTA JEKH CTOJA
p — cuctema IALIA- | t Ip — Touka, BHIG- — —
EHTA* paHHas B Tene [TA-
HIHUEHTA
* Haxoautcs B cTtanguy pa3paGoTku.
Zf Z9 Zb Zw
Yb
Yw
i S Yg S, b , s
w
If Ig ‘/9/
To To To Io
\J/ \ RIDF, 'Xb Xw
Xt Xg
HenoasuxHasn Cucrema Cucrema Cucrema
cuctemMa LWWTATUBA KONNUMATOPA KNMHOBUAOHOIO
KoopauHar AYYKA SUNBTPA
2r Zs Ze 2t
}
S Yr *S > S "
Ji Is, Io It
Te Io
IR It
Xs Xt
Xr
>
Cucrema Cuctema onops! Cuctema ackueHTpudeckoro  Cuctema aeku
NMPUEMHUKA CTONA ana NAUUEHTA BPaULGHUA AeKU CTONA ans
PEHTFEHOBCKOIO CTONA ans NMALUMEHTA NALUMEHTA
N30BPAXXEHUA

§ — UCTOYHHUK HU3NYUYEHUSA; I, — U3OLEHTP; R/D F — TIOJIE OBJTIYYEHUS unu OTPAHUYEH-
HOE NMOJIE UINTYUYEHUSA; /IR — NPUEMHUK PEHTTEHOBCKOI'O M30BPAXEHUSA

PucyHok la — CucreMs! KOOPOUHAT (CM. 2.1.2) ¢ OTCYETOM BCEX YIVIOBBIX MO3ULIMI OT HY/IA

5—2406

13




rOCT P M3K 6121799

Zm Ym
Zd

Im
Yd

Id Xd

Pucynok 1b — TlepeHoc Hayana Ko-
opauHaTt Id srons HanpasmeHuit Xm,
Ym, Zm n nosopoT BOKpyr ocu Zd,
napannensHoit ocu Zm (cM. 2.1.4)

Mo vYacoeoii cTperike - cmeuleHue
snpaso ot LUTATUBA

MpoTuB HacoBO# CTpenku - cMmeljeHue
sneso oT IUTATUBA

Mo YacoBoii CTperike - cMeLLieHre

k LWWTATUBY
MpoTus YacoBOI CTPEnKU - CMelLeHue Mo uacosoii cTpenke -
ot LUTATUBA CMBUieHVe BEEPX

MpoTue Yacoeoi crperku -
CMewWweHne BHU3

Zm
Ym

Zd

Im ¢d
Yd

Id
4
Xd

Pucyrok lc — IlepeHoc Hayana Ko-
opauHar Id nons HanpapiaeHuit Xm,
Ym, Zm s noBopoT BOKpyr ocH Yd,
napasuienpHoit ocu Ym (cMm. 2.1.4)

K WITATUBY

y — nosopot Y u Z Boxpyr X;
¢ — nosopor Z u X Bokpyr Y;
0 — noBopoT X U Y BOKpYr Z

MMTpuMesyanune— B HenmoaBnxHOM| cHcTeMe KoopanHaT ocu X' ¥ Y napajUieAbHbI IONY NOMEUICH!s, a OCh

Z — BepTHKaJIbHA.

Pucynok 2 — MarepuHcKas NpaBasg cHcTeMa KoopauHat XYZ (M3oMeTpuyecKoe H306paxxeHHMe), B KOTOpOH
NOKA3aHbl HATIPABJICHHUS TIOJIOXHUTENIBHBIX TIOBOPOTOB W, @, 6 UIA AOYEPHEH CHCTEMbl KOOPAUHAT (cM. 2.2)

14
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Cucrema WTATUBA

9

Cucrema onopst CTONA
ana NALUMEHTA

Cucrema
KONNUMATOPA
MYHKA nnn
OrPAHUUUTENA
MYYKA
NU3NYYEHWA

b

Cucrema NPUEMHUKA
PEHTFEHOBCKOIO
U30BPAXEHUA

r

Cucrema
KNMMHOBUAQHOID
PUNBTPA

w

Cuctema aKkcLeHTpU4ecKomn
spaujeHvs aeku CTONA
ans NAUMEHTA

|

Cuctema peku CTONA
AnA NAUUEHTA

t

Cucrema MAUMUEHTA

P

Pucynok 3 — Hepapxuueckas cTpyKTypa cucTeM KoopamHart (cM. 2.1.3 u 2.1.5)

Zbj
il Y0
2f 6b /l'lapannenbﬂa ocu Yg
///
//
Ib =
\\
N Xb
6b
| ‘ NapannensHa ocu Xg
I
|
;A}Zg
IL Yg
i
FY ] A
7 Ntr \\\
<o / \
\ < ] ~—_
N A 6b
~a / _

X X9

PucyHnok 5 — TloBopoT Ha yron 6b = 15° cucTeMbl KOOpan-
Hat KOJNTUMATOPA TTYUKA unu OTPAHUUYUTENA
MYYKA U3ITYIYEHHUS (Xb, Yb, Zb) B chcTeMe KOOpIM-
Har IHITATUBA (Xg, Yg, Zg) n pesynbTHpyiolilee Moxo-
xenue [MOJIA OBJIYYEHUA (mnm OTPAHHUYEHHUA
NOoJist U3NYYEHHA) ¢ pasmepamu FX n FY (cM. 2.4)

15

Pucynok 4 — TToBopot Ha yron ¢g = 15° cucTeMsl
koopauHat [IITATUBA Xg, Ye, Zg B HENOABUXHO
cucreme KoopauHar Xf, 1, Zf (cMm. 2.3)
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(L7 'Wo) 17 ‘K Iy 1eHWUdOOM OWALD

-UD UOHXULYOUSH 4 7 ‘S{ ‘SY VIL.HAUIIVII BIT VIFO1D
LeHH7TdooX 1MWAIouD ( GHE = @) lododo]] — ¢ MOHAOM{]

(9T 'Wo) 87 ‘81 Sy vAUL
-VLIII 1eHUTdooN dWaLoud € I7 ‘Y ‘I¥ (I91IDIOVY MONDThHUOVII

-OH411H3d) BUHAXVII0EU OIONDGOHAILHAd VIUHWNINULLI
LeHUIdOOM MWILOMD SMHIMMOWD U (06 = 19) lododo]] — § MOHAoM{

191300V BMHIKVYAIOEN
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qUILVKL3T QU3ILUUNOA

VAH3UNVL
BU YO LD exslf

17

6—2406



I'OCT P M3K 61217—99

Ys

os _—~

Mnockocth X1, Y¥
S HenoaBuxXHoI
7\ cucTemb!

Yt

< X8

YerpoilcTeo
noeopora CTOfA

ITpuMeuanune— Ocb Xe nmapaynenbHa ocu XT, a och
Ye napannensHa ocu I, 6e = 360° — 0s; 6s = 15°, e = 345°.

Ocb 3KCUEHTPUUECKOro
nosopota

PucyHrok 10 — TToBOpOT 3KCLEHTPUYECKOI CUCTEMBI KOOPAMHAT
aexn CTOJIA mns TIAHUUEHTA nHa yron 6e B cucTeMe
KoopnuHat onopet CTOJIA mna ITALIMEHTA, «xoropas no-
BOPAYMBAETCSt HA YTON 6S B HEMOABMUXKHON CHCTEME KOOPIAWHAT;
0e = 360° — 6s (cM. 2.8 u 2.9)

Zed Az
I Le
Yf
Ie Y;____.__h_ -
Tz=-20 cm n
L —————— ————————————— ] o
P ————————————

Os=0°
% fe=0°

777777777 7777777

| V4

Pucynok 11a — Jleka CTOJIA ans TAUUEHTA naxoautcs non U3OLIEHTPOM Ha pac-
crossHnn 77=—20cm (cM.2.81 2.9)

18
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Ocobon Touka Ha peke
CTONA pna NAUUNEHTA

W3OUEHTP

PucyHnok 11b — Cmeltietine cucteMsl KoopanHat aeku CTOJIA
anst TTALTUEHTA (Tx = +5, Ty = Le + 10) B cucteMe Koop-
muHat onopbl CTOJIA mna MAIIUEHTA Xs, ¥s, Zs u noso-
por (6s = 330°) B HenoABUXHOI cucTeme KoopauHat Xf, I,
Zf(cm.2.812.9)

Yid
ArcueHTPUiecKuiA NOROPOT Yt
Aekn CTONA ans NALMEHTA /

U3OLEHTP

Cmellenve

3KCLEHTpUYEecKon
ocu

Os = 330°
Oe = 360° - Os = 30°

Pucysok lic — TloBopotr cucremst koopaunat aeku CTOJA mia
MALIUEHTA (6e = 30°) OTHOCMTENBHO 3KCUEHTPUYECKOH CUCTEMBI
nekn CTOJIA mns TTALIUEHTA. ITosopor onopst CTOJIA ans ITA-
IIUEHTA (6s = 330°) B HenoaBUXHOI# cHcTeMe KoopauHat. Tx = 0,
Ty= Le (cM.2.81 2.9)

6* 19
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20

L |

Uncnosas vHAnKaunsa yraa nosopota KOJIJIMMATOPA TTYY-
KA: 30°

Pucynok 12a — ITpumep wxkansi KOJJIMMATOPA TTVUKA:
yKasarenb Ha MaTepuHckylo cuctemy (LHTATHUB), wkana Ha no-
yepHiowo cucteMy (KOJINTMMATOP ITYYKA), sunumsbie uz U30-
LIEHTPA (cm. 2.1.6.2 u pasaen 3)

7

. ||

Pucynok 12b — Tpumep wkansi KOJNIMMATOPA TTYYKA: yka-
3arens Ha pouepHiolo cucteMy (KOJUTUMATOP TTYYKA), mkana
Ha MmarepuHckyio cuctemy (LLITATUB), Buaumsie n3 U3OLNEHT-
PA (cm. 2.1.6.2 u pa3aen 3)
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a) MexaHuueckas wxana
i i
St rtrTrtTrtrTrt
O T QAN M< W O
' + + + 4+ 4+ +

I'll'lll

b) Yucnossle wkanoi

x2| +04,7
x1| -04,7

Pucynok 12c — Tpumeps! wikan (cM. pazaen 3)

PAVALIMOHHAS
_TOW_\
,_\® @
03 B
Y
o e ==
o I [ Ple
®/ 3 -——/ ® l" ®/\“|
ﬁ}""  — WTATMB O . "‘"“‘“}--.@0.,
3
FY x E)
ne I x1 @ x
3kcueHTpruecKan
~~ onopa CTO/IA
ana NALUMEHTA
d>6 ﬂ)@
7777 YIS
NNOCKOCTb Yz MCTBO N Ta
CTONA ans NALMEHTA NNOCKOCTb XZ

.t

1 Ocu, HanpaBleHUsl ¥ pa3MEpPBI, COOTBETCTBYIOLIME HOMEPAM, YKA3aHHBIM Ha 3TOM PHCYHKE, NMEPEYHCIEHbI

Mpumeyauus
2 DnnunTHYECKHE CTPENIKU O3HAYAIOT POTALIMOHHOE JIBHXEHHE M0 YacOBO# CTpeJiKe, ecsii cMoTpeTh Ha LIITA-

B paszene 4.
THUB (uns oceit 1 u 8) unu ot IHITATUBA (215 ocu 2), cnpasa ot LHITATHUBA (ansa oceit 3 u 7), BBepx Ha U30-
LEHTP (ana ocu 4), sepx n3 U3OLUEHTPA (ans ocu 5), seepx oT aexu CTOJIA mna MTALIUEHTA (ans ocu 6).

Pucynok 13a — Potauvonnsrii IITATUB (apantuposannslit K TOCT P 50267.1) ¢ o6o3HayeHusmu oceit 1—8,
21

HanpaBnenuit 9—13 u pa3mepoB 14 u 15 (cM. pasnen 4)
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N
Bun caepxy 1Xg noma:cr::nn
KONMNUMATOP I'WLIKA

1 % PAQMALIMOHHAR
" _\@ FONOBKA AYHKA VIGHY‘-(EHVIR
] PoTaunoHHuii
_ . WTATUB WTATVE
. .

7 LEPKATEND 8] Crannna
PEHTTEHO- 1 annopee
PAGUYECKON : r—_ L
KACCET! MG P

F. 3'“—f-'v v, @
zr Bupceepxy {1 2 : Xg d 2 O
f ® H
: \t ?
:F g D)
NPUEMHMK
PEHTIEHOBCKOIO )
VISOBPAXEHIA ~
= 1 777 T77777 b= 2\ TTI7T77777777;
Bia Ha LUTATHB Bua caapu YorpoficTo  Bu CoKY \m%mw
CTOnA anst NAUMEHTA noBopoTa crona CKOI'O VI3OGPAXERWA

MpuMeyaHue — Osuxenns JEPXKATEJA PEHTTEHOTPA®UUYECKOM KACCETDI: nanpasnenue
(17) — nBuxeHue mapatensHo ocu (1); HanpasneHue (18) — OBMXeHHE NepNEHAUKYASPHO HanpapicHusaM (16) u
(17); ocb (19) — porauus

Pucynok 13b — Wsouentpuueckuit CAMVIIATOP anst IVUEBOW TEPAITMU unu paguaunoHHBI TepaneBTHYEC-
kuit AITITAPAT ¢ o603nauyeHuamu oceii 1; 4—6; 19, Hanpasnenuit 9—12; 16—18 u pasmepos 14; 15 (cm. paspen 4)

FY @ NONE USNMYHEHUA AUCTAHUMOHHOTO
ANMAPATA gna NYYEBOW TEPANUA
unu OrPAHUMEHHOE NONE
U3NYYEHUA CUMYNATOPA

ans IYYEBOW TEPANUA

MONE U3NYYEHUA
CUMYRATOPA anst
x1 @ NYYEBOW TEPANUN

[

Pucyrok 13¢ — Bua 3 ACTOYHHUKA HU3JIIYYEHHUSA npu aucraHumnoH-
Hoit IVYYEBOW TEPAITUH PAIVALIMOHHOTIO TTOJIA wnu orpann-
yeunoro PAITMALIMOHHOTO 110511 CUMVYIISITOPA ana JYYEBOU

TEPATIUUY (cm. pasaen 4)

2
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LITATVB

eb Ob=30°

| |

Yg

PucyHok 15a — TToBepHyTtoe (6b = 30°) cuMMeTpHYyHOE
npaMoyronsHoe ITOJIE OBIVUEHUA (FXXFY ua
ctaHzapTHoM paccrosHuu or ACTOYHHUKA U3J1V-
YEHWSA); sua n3 U3OLLEHTPA B HanpaBnenuu UC-
TOYHUKA UTYUEHUA (cm. 6.2)

| Yo

. Heka CTOJA ana NAUMEHTA

v

Pucyrnok 15b — IToBepHytoe (8b = 30°) cuMMeTpUyHOe
npamoyrofisHoe [TOJIE  OBJIVUEHUSA (FXxFY Ha
crangaptHoMm pacctossHun or UCTOYHUKA HU3JIYYE-
HUA); Bun uza UCTOYHUKA U3TTYUEHHA (cm. 6.2)

NONE N3NYYEHUA
ATOPA Ans
NYYEBOU TEPANUU

Ob=30°

Bua n3 UCTOUHUKA
U3NYYEHUSA,

ocu Zg u Zb HaxoaATcA
BHe NMNOCKOCTU PUCYHKa

Vron nosopora KOJIJNIMMATOPA ITYUKA 6b = 30°
FX=20
FY=10

Pucynox 16a — ITpaMoyronbHoe u cummerpuyHoe ITOJIE OBJIVUEHUA unu OI'PA-
HUYEHHOE ITOJIE U3JTYYEHUA; sna u1s UCTOYHWUKA UBJTYUYEHUSA (cm. 6.4)

24
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NG
FX
+10
Y2
X1 x2
[}
L 45 >
| Y1
- -——Xb
[ | )
15 -10 5 0 +5 +10 +15

Yron nosopora KOJUTMMATOPA TTYYKA 6b = 0°
FX=20
FY=10
YI=0
Y2=+10

Pucynox 16b — Tpamoyronshioe ITOJIE OBJIYYEHUSA unu OTPAHUYEHHOE MTOJIE

U3JIIYYEHUS, acumMerpnuHoe oTHocutenbHo Yb, Bua u3 UCTOUYHUKA U3NYYE-
HUH (cm. 6.4)

e FX ‘Yb
-+10
Y2
L +5
X1 X2
y - - - - T~ T- T Xb
-15 -10 -5 0 +5 +10 +15
5
Y1 b
- -10

VYron nosopota KOJINMTUMATOPA ITVYKA 6b = 0°
FX=10
Xl =~I15
X2=-5
FY=120

Pucynox 16¢c — IIpamoyroantoe TIOJIE OBJIVYEHUSA wnn OTPAHUYEHHOE

TTONE U3NYYEHUSA, acummeTpuuyHoe oTHocutenbHo Xb; Bua n3 UCTOUYHUKA
N3NTYYEHUA (cm. 6.4)

25
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FX
-+10
Y2
1
15 x1 x2} &
Y1
1 - T - ™ T————=Xb
-10 -5 o! +5 +10 +15 +20 +25
-5
L}
10

Vron nosopora KOJINIUMATOPA TTYYKA 6b = 0°
FX=10
X1 =+10
X2 =+20
FY=10
Y1=0
2=+10

Pucynok 16d — TIpsmoyronshoe ITOJIE OBJIYUYEHUS unn OTPAHUYEHHOE IOJIE U3-

JIYYEHWS, acuMMeTpuyHOe OTHOCHTENbHO Xb u b, Bua us UCTOYHUKA U3INYYEHUA
(cM. 6.4)

g

Yh
\ Qo

Yron nosopora KOJNTMMATOPA TTYUYKA 6b = 30°
FX=20
FY=10
Pucynok 16e — IpsimoyronsHoe u cummetpuuHoe ITOJIE OBJIY-

YEHW, nosepHyToe na 6b = 30°; sua uzs UCTOYHUKA U3NTY-
YEHWA (cM. 6.4)
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Vron nosopora KOJIMTUMATOPA TTYUKA 6b = 30°

FX=20

FY=10

Y1=-10

n=0

Pucynok 16f — IIpsMoyronsHOoe W aCHMMETPHYHOE OTHOCHTEJILHO
Yb ITOJIE OBJIYYEHHUA nosepHyto Ha 6b = 30°; Bug us MCTOYU-
HUKA U3JTYYEHUA (cmM. 6.4)

27
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28

Yron nosopora KOJULTMMATOPA TTYUKA 6b = 30°
Fx=10
Xl1=5
X =15
Fr=20

Pucynok 16g — IIpamoyronbHoe, acHMMETPUYHOE OTHOCHTEIbHO Xb
ITOJIE OBJIYYEHMUA noeepuyto Ha 6b = 30°;, Bun uzs MCTOYHUKA
U3NTYYEHUA (cM. 6.4)
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Vron noopora KOJINTMMATOPA ITYUKA 6b = 30°

FxX=10
X1=-20
X2 =—10
FY=10
Y1=—10
=0

Pucynoxk 16h — IpsmoyronsHoe ITOJIE OBJIYYEHUA, acum-
METPUYHOE OTHOCUTENBHO Xb 1 Yb, moBepHyTo Ha 6b = 30°; BUA
u3 UCTOUYHUKA U3NTYYEHUSA (cm. 6.4)

29
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3alUUTHBIN 2/IEMEHT Pasmep FX pannua X1 I'panrua X2
08 06,0 02,0 08,0
07 08,0 00,0 08,0
06 10,5 —05,0 05,0
05 10,0 —10,0 00,0
04 13,0 —15,0 02,0
03 05,0 —08,0 —03,0
02 12,0 —07,0 05,0
01 06,0 01,0 07,0

Pucynok 16i — MHoroanemenTtHoe duryproe ITOJIE OBJIYUEHHWSA HenpasmibHo#i GopMbI, 06pazoBaHHOE MyTeM
B3aUMHOro cMmeuleHus 3auTHBIX aneMenToB KOJINTUMATOPA ITYUKA B Hanpaenennu Xb; Bun us UCTOYHUKA
HU3TYYEHUA (cM. 6.4)
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byo
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A\ e -

3alIHUTHBIH 2/1EMEHT Pasmep FX I'pannua Xl I'paHuua X2

08 13,0 —03,0 10,0
07 13,0 —03,0 10,0
04 10,0 —15,0 —05,0
03 10,0 —15,0 —05,0
02 10,0 —15,0 —05,0

Pucynok 16j — MHoroanementhoe ¢urypHoe ITOJIE OBJIYYEHUSA HenpaBuisHO# GOpMBI, cocCToOsILEE M3 ABYX
yacTeil, o6pa3oBaHHoe nytem 3atuTHBIX 3MeMeHToB KOJINTMMATOPA TTYUKA B HanpasneHnn Xb;

TOYHUKA U3TTYUYEHUA (cM. 6.4)

pua u3 UC-
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Avo
+15,0— \\\
10— \ A
Egi:éf § . | l\
X N\
\ N\\N

SawuTHbit 3nemedsT 01 02 03 04 05 06 07 08

3alMUTHBIH 2NMEMEHT Pasmep FX panuua X/ I'panuua X2
08 06,0 —08,0 —02,0
07 08,0 —08,0 00,0
06 10,5 —05,0 05,0
05 10,0 00,0 10,0
04 13,0 02,0 15,0
03 05,0 03,0 08,0
02 12,0 —05,0 07,0
01 06,0 —07,0 —01,0

Pucynok 16k — MuoroanementHoe durypHoe ITOJE OBJIVUEHHWS nenpaBunsHoit ¢dopMbl, 06pa3oBaHHOE NMyTeM
cMeleHUs 3auTHBIX aneMeHToB KOJITUMATOPA ITYYKA B Hanpasmeuun Yb; Bug uz HCTOUHUKA U3NTY-
YEHHWA (cmM. 6.4)
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TMMPUJIOXEHHUE A
(cripaBoYHOE)

IIpameps! npeoGpa3oBanus KOOPAWHAT Pa3JHIHBIX CHCTEM KOOPAHHAT

A.1 Obo3navennsn
B HacrosuieM INPUIOXEHUHU UCTIOMB3YIOTCA CAEAYIOINE 0603HAYEHUS:

-

Va — BEKTOD Hayajla KOOPAMHAT CUCTEMBI «ad», BHIPAXEHHDbIH B 3HAYCHUSX €6 MATEPHHCKON CHCTEMBI;

__)
V,, — BEKTOD B CHCTEME «a», BHIDAXEHHBIH B BETHYMHAX CHCTEMBI «b»;

M, — matpuiia npeo6pa3oBaHUs OT CUCTEMBI «a» K CHCTEME «b»;

Ma“b' =M, — matpuua, obparnas Matpuue M, ; Tak Xak Matpuua M, spisgerca MaTpuuei moBopora, obpar-
HYIO eif MaTpHLly MOXHO TIOCTPOMTDb MyTEM B3aMMHOM NMEPECTAHOBKM KOJIOHOK U PSZIOB B Matpuue M.
A.2 IlpeoGpa3opaHne oT MATEPHHCKO# K KoYepHeil cAcTeMe M HaoGopoT
-
MMycte ¥, GyneT BEKTOPOM HEKOTOPOi TOYKM B MATEPUHCKON CHCTEME «m».

—)
Ecam KoOopAMHATHl Hayana JovepHel CUCTEMEBI «d» OTIpefeNAI0TCs BEKTOPOM ¥, , M IOYEPHSAS CHCTEMA MOBEp-

_)
HYTa OTHOCHTE/IbHO MaTEPUHCKON CHCTEMbI, TO KOOPAMHATBI BEKTOPA ¥, B JOYEPHEH CHCTEME MOTYT GhITh 3amuca-~

HBI B BUAE! N -5 =

de =Mmd(Vo - Vd)-

O6paTHoe npeobpa3oBaHHE OT JOYEPHEN CHCTEMBI K MAaTEPHHCKON MOXHO BHIITOJIHHTL C MOMOIUGIO ypaBHe-
HHSA:

- - -
V0=Mdm(de+Vd)'

Bennyunsl M v M, 3aBUCAT OT OCH KOOPAWHAT, BOKPYT KOTOPOH Gbun BbInonHeH nosopoT. Mx MaTpuusl
NpUBeNeHBb! B Tabnuue A.l.

Tad6nnua Al — Marpuua nosopora

Och NIoBOpOTa Yron nosopora M, M, =M,

X v 1 0 0 1 o 0
0 cosy siny 0 cosy -—siny
0 —siny cosy 0 siny cosy

Y ¢ cosg 0 —sing cosg 0 sing
0 1 0 0 1 0
sinp 0 coso -sing 0 cosg

z 8 cos® sing 0 cos® -sin® 0
-sin® cos® 0 sin@ cos® 0

0 0 1 0 0 1

13
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A.3 IIpeoGpazopanne oT HenoxBHXKHOI cHcTeMbl B cucreMy aekn CTOJIA anst TIAITUEHTA u B cucremy KIIN-
HOBHAHOTO ®PWIBTPA

IpuBoauTCa onucaHne mpeoObpa3oBaHNs OT HETIOABUXHOIA cucTteMbl B cucteMy Aeku CTOJIA mns ITALTUEH-
TA 1 ot HenoasuxHo# cuctembl B cucteMy KITMHOBUIHOTO ®UIIBTPA, a Takxke onmucaHue oGpaTHHIX Mpeod-
pasoBanuii. Ecay npakTHyecKu Kakoi-1u6o MOBOPOT HE UCTIONb3YETCs, Yol NOBOPOTA B COOTBETCTBYIOLIEH MaTpHULle
paBeH Hyn1o. Takas MaTpuua NMOBOPOTA ABISAETCS eNMHMYHON MaTpHLei.

A.3.1 IlpeoGpa3oBanne oT HemoABHKHON CHcTeMbl B cHcTeMy Aekn CTOJIA ana ITAITMEHTA

-
MMycTb ¥, GyaeT BEKTOPOM HEKOTOPOIt TOYKH B HemoaBUXHo# cucteMe. Ecan onopa CTOJIA ansa ITALIMEHTA

_)
TOBOPAaYMBAETCSl Ha YTON OS OTHOCHMTE/NBLHO HEMOLBMXKHON CUCTEMBI, KOODAMHATHl BEKTOpa V, B CHCTEME OMNOPBI
CTOJIA ana ITAIIUMEHTA Gynyr: - N
V=MV

rae
cosBs  sin6s 0
My =1-sinBs cos6s 0
0 0 1

Ecnu xoopauHaThl Havana cucteMbl aeku CTOJIA ans TTALIMEHTA B cucreme onopst CTOJIA mns TTALIU-
EHTA umMmerot Bun:

510
V. =| Ey
0

U akcueHTpuyeckas cucreMa aeku CTOJIA ana ITALIMEHTA coBepluaeT noBOpPOT Ha Yroj 6e OTHOCHUTENbHO CHCTE-
Mbt oropsl CTOJIA nns TTAHMEHTA, 1o koopaunarnl Bektopa V, B cucreme nekn CTOJIA ann ITAHMEHTA

NpUMYT BUI: N N
er = Msc (Vfc - Ve) s

roe

cosfe  sinGe 0
M, =|-sinée cos6e 0
0 0 1

Ecnun xoopauHats! Hauana cuctembl nekn CTOJIA ana TTAHHUEHTA B akcuenTtpuyeckoii cucteme aeku CTO-
JIA mnsa TALTMEHTA uMeloT Bua:

v, =Ty
0

._)
TO KoopauHathl Bektopa ¥, B cucreme aeku CTOJIA ms MNAIIUEHTA 6yayr:

- = =

Va=Ve -V
8071

—> - =
VR=M'V°_V,

roe

my myp My
M=my my my =M, Mg

my My M

34
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- Y - -
V=V |=M V. +V,
Vs

KoMnoHeHTH MaTpuubl M UMEIOT BUA:
m,, = cosfe - cosbs — sinbe - sinBs = cos(Be +0s);
m,, = cosbe - sinds + sinbe - cosbs = sin(Be + 6s),

m;=0;

m,, = —sine - cosbs — cosbe - sins = —sin(6e + Bs);
m,, = —sinbe - sinBs + cosbe - cos8s = cos(6e + Bs);
my, = 0;

my = 0;

my, = 0;

m,.=1.

w
o

IMIpuMeuyuaHnue— (6e + 6s) = 6ot.
KoMnoHeHTB!l BEKTOpa UMEIOT BUL!

v, = Ey - sinfe;

v, = Ey-coste + Ty,

v, = 0.

YpaBHeHue oGpaTHOro npeobpa3oBaHUs UMEET BUA:
- - >
Vo=M"'(Vy+V).

A.3.2 TIpeoGpaszoBanue or Henoapuxknoi cacremsl B cucremy KIMHOBUIHOTIO ®HNIBTPA

_)
ITycts ¥, GyacT BeKTOpOM HEKOTODPOIi TOUKM B HenoaBHXHOM cucTteMe. Ecnu cuctema INTATUBA nosopayu-
BAeTCA Ha YroJl @g OTHOCUTENbHO HETIOABWXHOW CUCTEMbI, KOMIIOHEHTH BekTopa B cucteMe LLITATUBA 6Gynyr
- -
Ve=Mg-V,,

rac

cosgg 0 —singg

g
singg 0 cosopg

Ecnun xoopannatet Havana cucrembl KOJNMIMMATOPA TTYUYKA B cucreme ILITATUBA umeror Bun;

N
Bz

H cucrema KOJUJIMMATOPA TTYUYKA noBopaunsaercss Ha yron 6b orHocurenbHo cuctreMbl IIITATUBA, To xoM-
NMoHeHTH BekTopa B cucteMe KOJINTUMATOPA TTYYKA uMmerot Bua:

- 5 o
V=M (Vi - V3),
rae

cos6b sinéb 0
My =|-sinéb coséb 0
0 0 1

Ecnu xoopaunathl Hayana cuctembl KTHHOBUIAHOI'O ®UIIBTPA B cucreme KOJINTUMATOPA TTYUKA
HUMCEIOT BUAO.

35



rOCT P M3K 61217—99

S0
v,=| 0
Wz

u cucrema KIIMHOBUHOTO OUIIBTPA nosopaunBaeTcsi Ha yroj 8w oTHocuTenbHo cuctemsl KOJITUMATO-
PA TTYYKA, xoopaunats! BekTopa B cucteMe KIMHOBUOAHOTI'O ®UNBTPA umelor sum:

- - -
Vfw =Mbw(Vlb - Vw)l
rae
cos6w  sinéw 0
M, =|-sin6w coséw 0
0 0 1
Unu
- A
VfW=M VO_V y
Tae
ml.l ”‘1‘2 ml‘3
M={my my m, =My, M- M,
”’3'1 m;z ’”3.3
H
- v - -
V=iV [sMy My Vy+ My, V,
v

KOMNOHEHTbI MaTpHLIbi HMEIOT BUJL
m,', =c0s6w -cosBb- cos @g —sin 6w - sin b - sin ¢g =cos(6w + 6b) - cos og;
my, =cos 8w -sif 8b + sin OW - cosBb=sin(6w + 6b);
m,'3 =-cosOw-cos8b - sin ¢g+ sin 6w -sin 8b- sin ¢g =~ cos(6w + 6b)-sin @g ;
m,; =— sin Ow-cosBb - cos pg ~cosBw -sin 8b-cos pg =— sin(6w +6b)-cos ¢g ;
My, =~ sin 8w -sin 6b +cos8w -cos 8b =cos(6w +6b) ;
m;3 =8in Bw-cosBb- sin gg+ cosOw - sin Bb - sin g =sin(6w + 6b) - sin g ;
my, =sin g ;
my, =0;
my; =Cos Qg
Npumeuanune— (6w + 6b) — obwwmit yron nosopora KTUMHOBUIHOI'O OUIBTPA B cucTeMe
INTATHUBA (g). Tax xak 6w 0GBLIYHO MMEET ORHO W3 YETHIPEX IMABHLIX 3HayeHuit 0°, 90°, 180° u 270°, 3HayeHus

sin(Bw+6b) n cos(6w + 6b) onpeaenAIOTCS CPABHUTENLHO TPOCTO.
KomnoHeHTsl BexTOpa paBHbI:

v, =0
vy =0

vy =Bz +Wz
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VYpasHeHue o6paTHoro npeo6Gpa3oBaHUA MMEET BHA:
- - -
Vo =M‘—I '(Vfw +V)

A.3.3 IlpeoGpazosanme ot cucremi nekn CTOJIA mas MMAOUEHTA K cucreme KIHHOBHAHOTO
OUIIbTPA

—-)
Mycrs ¥V, Gyner BekTopoM HeKoTOpoll Touku B cucteMe aekn CTOJIA ans TIALTUEHTA. CornacHo A.3.1
A.3.2 KOOpIMHATHI 3TOH TOUYKH B HEMOABHXHON CHCTEME KOOPAWHAT NPHUMYT BHIL;

- - =
Ve=M™.(v,+V),

a B cucreMe KIIMHOBUOHOIO ®UJIBTPA —

- > 5 o
V=M (M, +7)]-v"

A.4 YncioBbie mpUMeEpPsI

TMomb3oBaTenn MOTYT MPOBEPUTE COGCTBEHHEBIE pacyeThl NpeoGpa3oBaHuil, HANPUMEP, IO KOMILIOTEPHOM NPO-
rpaMMe, ¢ NMOMOILBIO CIEAYIOLHX YHUCAECHHBIX TIPUMEPOB.

A.4.1 TIpeoGpa3oBanne OT MATEPHHCKOH CHCTeMBI K JouepHell CHCTeme

TMycTb KOOPAMHATEL HAaYaJa TOYEPHEH CHUCTEMBI B MATEPHHCKON CHCTEME MMEIOT BUA:

0
0
80

a KOOpAWHATbl TOYKH B MAaTEPHHCKOH CHCTEME —

~

10
-20
5

Ecnu yron nosopta 6 BoKpyr ocu Z = 30°, KOOpAWHATH! 3TOW TOYKH B JOYEPHEN CHCTeME OyayT:

(—1,3

-223
| 75

A.4.2 TTpeoGpaszosaHue OT JoYepHeil CHCTeMBl K MATEDHHCKOMH CHCTeMe
ITycTh Hayana KOOPAWHAT MATCPUHCKON W AoYepHeH CUCTeM coBnagaloT. KoopanHaThl TOYKH B AOYEpHEit cuc-
TEME UMCIOT BUI:

-30
15
0

Ecnu yron nosopoTta ¢ BOKpYT ocH Y MatepuHcKo# cucTeMbl paBeH 70°, TO KOODAHHATHEI 3TOM TOYKU B MaTe-

PUHCKOI cucTeMe GyayT paBHbI:

-103
15
28,2
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A.4.3 IlpeoGpazosanne ot HenoaBMXKHOM cucTembt K cHcTeme Jekn CTOJIA pasa TIAITMEHTA
ITonb3ysich NyHKTOM A.3.]1 ¥ mpeanonarasi, 4To

S [8
V,={11] 6,=15° Ey=-70 8,=40° Ty=30
20

MOXHO OTIPEfIe/INTh KOMNOHEHTH! BexTopa B cucTeMe Aekn CTOJIA mnsa TTATUEHTA,;

58,6
234
20

A.4.4 TIpeoGpa3sosanue ot Henmoasuxuoi cacremsl K cucteme KIMHOBHAHOTO ®UNBTPA
Tlonb3ysicb NYHKTOM A.3.2 M npeanonarasi, Yyto

- |9
V,=|17 | pg=50° Bz=100 6b=12° Wz=-40 6w=90"

-3

MOXHO OnpeaeanTh KoMnoHentol Bexktopa B cucreMe KITIMHOBUIHOTO OUNIBTPA:

14,9
-114
—~ 550
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MMPUJIOXEHHUE C
(cipaBoYHOE)

O0ocHoBaHHe U3MEHEHMH B IIKA1aX

C.1 Beenenne

Cornawenus 1o mkanaM, uanoxeHusie B FTOCT P 50267.1, 6azuposanucs Ha [1]*. C Tex rop BHINMOIHEHO MHOTO
pa3pa6oTtok no armaparype anst JJYUEBOW TEPAITUU u no o6meHy aanHbiMu Mexay ATITTAPATAMMY, B Tom
yucne:

a) MCTIONb3OBaHWE KOMIIBIOTEPHOH M MarlWTHO-pe30HaHCHOW ToMorpadbuu wns nnaHuposaHus OBJIVYE-
HWUA BOJIBHDBIX;

b) TpexMepHOe mO3MMeTpHueckoe ruanuposaHue OBJIYUEHUS,

¢) xondopmuas JIVUEBASA TEPAITUA,

d) wupokoe ucronb3oBanue usoueHTpuueckoro OBJIYUEHUA,

¢) coBMecTHOe ucnonsiosanue B TYYEBOW TEPATTUN CUMYJIITOPOB U BXOZHBIX YHCTOBBIX H306paxe-
it s yknanku [TAITMEHTA u Hasenenuns ITOJIA U3NTYYEHNUA,

f) noxanbHOE MOAENMpPOBAHHE C MCNOJIL3OBAHMEM KOMIIBIOTEPHOI TOMOrpadUyu W BU3yanu3alMy NydyKa H3ny-
YeHUs;

g) XoMnbloTepu3auusa ynpasneHus apuxeHuamu B AITITAPATAX,

h) o6meH uncnoBoit HHboOpMaLMed U N306paXKEHNUAMU MEXIY KOMIIBIOTEPHBIMH pabouMMM MeCTaMH;

i) HesaBucuMoe ympaenenue rpannuamu [TOJIS U3JTYUEHWSA, nanpumep, mnst acuMMmerpuyubix TTOJIEM
N3JIYYEHUA;

j) MHoTO271IeMeHTHbBIe ycTpoitcTBa dopmuposanus ITYUKA MU3NTYYEHUS,

k) aunamuueckuit KIMWHOBUIHBIN OUIILTP;

1) AMHaMUYeCcKUt KOMTeHcaTop,

m) noabeM crona ¢ [TALIMEHTOM Ha BoicoTy, npesbliiaioinyio ypoeHb U3OITEHTPA;

n) MHorokaHansHoe OBJIYUEHUE 6e3 Bxona OTTEPATOPA B8 I[TPOLIEAYPHOE ITOMEUIEHHE anst cMme-
ubl Kanana OBJIYHEHUA,

Ilpn nepecmoTpe cranaaptos cepun MIK 601—2 (OBOPYIOBAHUE sansa ramma-repanun, CUMYJISATO-
PHI ansa TYYEBOW TEPAMWH, meanumnckue YCKOPUTEIU BSTEKTPOHOB) MexayHapooHasi opraHU3aLust
M3K npunsana pelueiine ycoBeplIeHCTBOBATh B €AMHOM CTaHAapTe COrJIallleHHe O WIKanaxX, cAeNaTh ero ofunuM ais
Bcex panuauMoHHbIX Tepanestuueckux ATTTTAPATOB.

B I'OCT P 50267.1 u [1] uznoxeH YHHPHUUPOBAHHBIH npuHLMI BocnpusaTus rasom OITEPATOPA n3 U30-
LOEHTPA nonoxeHuii yacteit ATTITAPATA B nomemenun CUMYIISITOPA ans JIYUYEBOW TEPAITHUU unu B
npoueaypHoi TepaneBTHyeckoro kabunera. B ueHtpe BuuManus 610 pacnonoxeHne OTTIEPATOPOM mexaHnuec-
Kux anementoB oTHocHTenbHO TTALIMEHTA (Hanpumep, rpanui CBETOBOTO MTYUYKA oTHocMTENbHO METOK Ha
koxe TMALUUEHTA).

B pesynbTare NoABAEHWsT YCOBEPIICHCTBOBAHHI, NEpeyHC/IEHHBIX Bbillle, IEHTP BHUMAHHUA CMECTHJICA Ha JaH-
1bIe MPOCTPAHCTBEHHOTO U306paXEeHHUSA, pa3MelLelUC ONYX0JIM U AHATOMHYECCKUX OPHEHTHPOB B TPEXMEPHOM Npo-
CTPAHCTBE W Aajiee ~— Ha npocTpaHCTBeHiloe pa3meltenne yacteid AIITIAPATA. TepBslii wwar B 3TOM HanpaeleHHH
onucad B [2] u [3]. B a3Tnx ny6aukaumsx BnepBbie JOKATU3ALHKs ONMYXOJN 3a1aBajlach BEKTOPHO B TPEXMEPHOII cUcTeMe
KOOPAHNAT 110 JAHNBIM H306paxeHus, NONy4YeHHLIM Ha KOMILIOTEPHOM ToMorpade. 3aTeM onpelessnu yrjioBoe
nonoxerue vacreit LITATUBA v onopbt CTOJIA ans [TALIUEHTA B 3TOM TpexmepHoM npocTpaHcTe. [Ipu nosas-
JIEUUN Kaxaoi HoBoi cucteMbl aBuxeHus 8 AITTTAPATE (nanpuMep, acCHMMETPHYHBIX MHOroaieMeHTHBIX KOJI-
JIUMATOPOB NTYYKA) B MOK Bo3HuKaeT Heo6xoquMocTb pa3paboTaTh AOMONHEHHE K CONIAIMEHUIO O lIKaJax,
coaepxauemycst B TOCT P 50267.1. Yto6bl 06ecneynTh BOZMOXHOCTb JANbHEHIINX YCOBEPUIEHCTBOBAaHHI TaKoro
pona B OyayiueM, ObIIO peillesio ONPeaeNAnTb B HACTOSILIEM CTAHJAAPTE KOMIUIEKC TPEXMEPHBIX KOOPAWHATHBIX CHC-
TEM M NPHHATb €0 KaK yHuBepcanbloe obiee npeactasnenue. lkanu ans onucanns apuxenuii yacreil AITTTAPA-
TA ObUH onpeaeneHbl B TEPMUHAX SNEMEHTOB KOOPAWHATHBIX CHCTEM.

C2 U3menenus B mKanax

TTpu nepexone ot TOCT P 50267.1 x HacTosimieMy CTaHAapTy ObUtA BBEIEHH ocoOnle n3MeHeHus. Huxke npuse-
JIevBl MepeveHdb STUX U3MeHEHUH U 0GOCHOBAHUS JUTSA KaXA0ro U3 HHUX.

a) JIuneiusie mxanet ...—2, — 1, 0, +1, +2... BmMecTo0 ...998, 999, 0, 1, 2 ...

370 U3MeHEeHHE GLITO CalIKUIMOHUPOBAHO NYTEM rOJIOCOBAHUSA B HALIMOHAJILHBIX KOMHTeTaxX. [lepBbiM nosoaoM
K nepecMorpy M3OK 601—2—1 6b110 HCKITIOYEHHE 3HAKA MUHYC (—), HaNpaBjieHHoe Ha MpoduIakTHKy oMoOoK B
CBA3HM ¢ ero cnyudaittoit morepeit. Ho B MaTeMaTHKe NpUHATO cHabGXaTh KOOPAWHATHBIE CHCTEMBI LUKANO#H ... —2, —1,
0, +1, +2... insa uckimodeHus ownboK npu cay4ailHOM yTepe 3Haka MUHYC (—) B HACTOSILLEM CTaHAapTe TpebyeTca
3HAK Toc (+) UTS BeeX TONOXHTENLHBIX 3HAYeHUH wkansl. CenoBaTenbHO NoTepsi MUHYyca (—), HanpuMep, B — 2
Jaer 2, a He + 2, To ¢cTb OOHAPYXHBAETCA OYeBUIHAA ommbKa.

* 3nech U ganee cM. «bubanorpaduio», npuBeaeHyI0 B IpUIoXeHUH B.
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b) O6o3Hayenns HanpapneHHt X U Y B3aHMHO TOMEHANH, YTo6b HanpasneHue X (monepeuHoe i GoNbLHO-
TO) COOTBETCTBOBA/IO NPHHATHIM 0003HAYEHHAM KOOPAUHAT B M306paXKeHUAX KOMITbIOTEPHOro ToMorpada, Kak 6buUIo
npemtoxeHo B {2].

CnepoBaTelbHO, B HACTOSIWEM CTaHaapTe ocb Y coorBercTBYyeT ocH portauuu [IITATHUBA u HanpaeieHa K
IITATHUBY, a ocs X nepnenaukynsapa eit. B TOCT P 50267.1 och X cOOTBETCTBOBANA OCH POTALIAM LITATHBA, 4 OCh ¥
6bUIa eprICHAWKYNAPHA eil. 9TO U3MeHEeHHe GbUI0 PeKOMEHAOBAHO HAUWOHANBHBIMU KOMHTETAMH.

¢) Hanpasnenne ocu Z He 6bino onpeneneHo B FTOCT P 50267.1 B HacrosiieM cTraHaapTe Uit 0CH Z IPUHATO
NOCTOSTHHOE HampaBJIeHHe BEPTHKANBLHO BBEpX B cocTOssHMM, kKoraa Bce yactu ATITIAPATA uaxomsitcss B HyJeBBIX
yrioBbIX mo3uuusax. CreaoBarenbHO, B HACTOSAWEM cTaHAapTe Ha wKane BhicOTH aeku CTOJIA mia ITALIUEHTA ce
3HaYeHHS YBEJTMYHBAIOTCS NIPH BePTUKaAbHOM noabeMe ot nona, a B FOCT P 50267.1 3HauyeHns BLICOTH yBEJIMUHMBa-
JIACh TPH BEPTHKANBHOM NMEPEMEICHHUN BHU3 K nony. Takoe U3MeHEHHe OTCYETa BBICOTH YROOHO ISt YBEJIHYCHHOTO
xona aekv CTOJIA mna ITAHUEHTA npu ee nepemeiseinn HamHoro Beiie U3OLIEHTPA u Ui U3011EHTPHYECKOTO
OBJYUYEHUA ¢ yrnoM, npesbiwialoliuM NofiHblit yron nmosopora LITATHUBA (360°).

d) 3HayeHus YTIOBBIX BIKAJl YBEJIMMHBAIOTCA B HACTOALLEM CTaHAApTe B TOM Xe HampasjieHuH, yrto u B TOCT
P 50267.1, 3a uckmioueHneM wkanbl nosopota onopsi CTOJIA ans TAHIMEHTA. Ilpu nynesom nonoxenun IITA-
THUBA (0°) HanpaByieHHe YBETHUYEHHS 3HAYEHUs YIIOBOH NMO3MUMM OOHO M TO Xe (10 YacOBOJ CTpeNKe, CIH CMOT-
perb BBepx) g omopsl CTOJIA ans IMMALUUEHTA n mia KOJNIMMATOPA TTYUKA uan OTPAHUIMTENA
MMYYKA U3NTYYEHMUS. Takum o6pasom, ocu TTOJIS N3NTYUHEHUA coxpaHAIOT CBOIO OPHEHTALUIO OTHOCUTENBHO
neku CTOJA nna NMAIOUEHTA, ecnu onopy CTOJIA ana MAHUEHTA u KOJUIMMATOP ITYYKA unu OTPA-
HUYUTEND MYYKA U3NTYYEHHA noBopaunBaloT Ha OANHAKOBbIE YIJIbI.

¢) B cBsi3u ¢ pa3paGoTkoil U pacluMpeHHEM UCNONb30BaHUA HeKoTopbix yacTeil AITITAPATA u ux asuxeHuil
6bInM cAenaHbl ciaeaylouMe JONONHEHUS:

1) Monoxenusa rpanuu X1, X2, Y1, 2 NONA UNTYYEHUA wnn OTPAHUYEHHOTO 1TOJIA U3JYYE-
HUA BeiBenenst Ha JUCTUIEY ans BO3MOXHOCTH HE3aBHCHMMOTO KOHTPOJNS MONOXEHHS Kpacs moJss (Hanpumep,
ACMMMETPHYHOIO MOJNA);

2) Ans MHOTO3JIEMEHTHBIX (MHOTOMIACTHHYATHIX) MOJEH MOMOXeHUs rpauun ot X101 mo XIN, or X201 mo
X2N, or Y101 no YIN, or Y21 no V2N NOJNS UBJIYYEHHUSA unu OTPAHUYEHHOTO NMONA U3NXYYEHUA
BhiBeaenk Ha JJUCIDIEW;

3) Oewxkenust (koopanHaTHas cucteMa M wkansl) TIPUEMHUWKA PEHTTEHOBCKOI'O U30BPAXKEHUA;

4) [JeuxeHus (KoOopAMHaTHas cucteMa M wKanbl) KIMHOBHUIHOIO ®HUIILTPA.

f) B cBA3M C PEAKUM MUCMOJBL3OBAHHEM MIM OTCYTCTBMEM HEOGXOAWMOCTH B LIKANaX, a TAKXKE AN YNPOIUEHHS
B HACTOSAIUMI CTAHOAPT HE BKJIIOYEHBI KOOPAMHATHBIE CHUCTEMBI M COOTBETCTBYIOLIME UM LKLl JUIS:

1) OBOPYJOBAHHA, ycraHaBnMBaeMOro Ha CTECHE,

2) OBOPYIOBAHMS, ycranaBnuBaeMoro Ha MOTONKE;

3) nosopota PAIUALIMOHHOHU TIOJIOBKY;

4) xpena PAIUAIIMOHHON T'OJIOBKH;

5) naxknona gexku CTOJIA mia ITALITMEHTA;

6) kpeHa geku CTOJIA s ITALIMEHTA.

g) JIns ynpolueHus MoxHOTo UCMONb30BaHUS 3THX KOOPAHHATHBIX CHCTEM OBUIO MPUHATO pelleHue 0 HeoGxo-
JUMOCTH BHECEHMS B OyayllueM MOMpPaBOK B JaHHBIH CTaHZApT ¢ BKIMOYeHEM B Hero cucteMbl TTALTMEHTA.

IMMpuMeuyaHus

1 Bbin paccMOTpeH HeoOBIYHBIM Croco6 CHaGXEHMS WKATAMY TIONIOXEHUA TPAHMIL ACHMMETPHYHBIX U Henpa-
BMABHBIX (MHOroaneMmeHTHbIX) TTOJIEM U3JIYUYEHMUS, To ecTs BBeAEHHSA ANA KaXAOTO 3alUMTHOTO 6710Ka MM
TUIACTHHBI IUKAJbI MONOXHUTENbHBIX (1) 3HaYeHUH, KpOME TeX Cly4aeB, KOTHA OHY HAaXOMATCSA MO APYrylo CTOPOHY OT
ocu [TYUKA U3JITYYEHUA (ans 3THX nonoxeHUit 3HaYeHHsl ObUIH HeoTpULaTeNbHBIMK). Tako# noaxon 6bin 0TKAO-
HEH NMOTOMY, YTO CO3AaBaN NMyTaHWUy B onpeneneHuu AanHo# Touku B [TOJIE U3JIVHEHUS. KoopanHaTel TOYKH B
TMTOJIE UBNTYYEHUSA nHe nonxHsl 6GuITh CBA3AHBI CO 3HAYEHUSMU LLUKAJ MTPOTHBOMNOMOXHBIX 3/IEMEHTOB MHOTO3Ie-
MeHtHOoro KOJNIMMATOPA ITYYKA. Hanpumep, Touka ¢ X' = +5 cooTBeTcTBOBaNa OB 3HaYeHU1I0 X1 = —35 (1eBblit
aneMeHT nepecek ocb ITIVUKA nanyyenus) wiu X2 = +5 (nmpaBuiit 3/IeMeHT He nepecek ock nyyka U3JIVYEHUA). B
NMPHHATOM MeToAe Touka X = +5 Oyner cooTBeTcTBOBaTh X1 = +5 mnu X2 = +5.

2 Okasanocb HEeNpHATHBIM, YTO MHOTHe 4acTH yxe ycraHopneHHoro AIITIAPATA umeloT mikansl, He COOT-
BETCTBYIOLME COTMALIEHHIO NTO lIKajaM B JaHHOM cTaHzapTe. Hanpumep, ObiIo NpeaioXeHO COXPaHUTS LUKANLL MO
T'OCT P 50267.1 nna nosopora onopsl CTQJIA ana MTAIUUEHTA (1o ects npunsTs 0° Bnepeau, 90° cnpasa u 270°
CJIeBa, €CNH CMOTpETh, cTos uLoM K LLITATUBY). Onnako Gonee oaHO# TpeTH annapaToB, UMEIOLLUXCS B MUpe, HE
COOTBETCTBYIOT YCNOBHAM, NMpuHATHIM B TOCT P 50267.1 (1o ecth nmelor 180° Briepean, 90° cnesa u 270° cnipasa), H
TIoAJIeXAT nepenenke B mobom caydae. IToaToMy ajist ynmopsAazoYeHHsI CUTYaLlMH BO3pacTaHMe 3HaYEHHUs YroBo#l 1Ka-
JIBl BO BCEX cNyyasx GbUIO OMpEfeNieHO KaK COOTBETCTBYIOLLEE MOBOPOTY IO YACOBOM CTPENKE BOKPYr OCH, €CIH
CMOTpPETb Ha Hee U3 ee Hayala. DTO COOTBETCTBYET OTKa3y OT COMIALUEHMs 10 YIJIOBBIM 1uKanaM mis onopel CTOJIA
mna [TALIMEHTA, onucannoro B [2] 1 13]. I1penMylLecTBO 3TOro BapuaHTa COCTOUT B ToM, uro npu ITYYKE U3JTY-
YEHHUA, nanpasneHHom BHu3, [TOJIE U3TYYEHHUSA nnu OTPAHUYEHHOE ITOJIE NU3JIYYEHHA coxpanser
CBOIO OpHeHTauu1o oTHocutenbHo aekH CTOJIA ana TTAHUMEHTA (xax u npu nepsoHayanbHoi yknanke ITALIU-
EHTA, xoraa onopy CTOJIA IJTA MAIUUEHTA v KOJIAUMATOP ITYYKA unu OTPAHUYUTEJID MTOJA U3-
JJYYEHHS noeBopayuBaloT Ha OAUH M TOT XK€ Yron).

40



TOCT P MOK 61217-99

IMPUJIIOXEHHE D
(cnpaBoYHoe)

ITepedens nononnenuii M H3MeHenMik K HEQopMaman no mxasam, xannoit B TOCT P 50267.1,
TOCT P 50267.11, TOCT P M3K 60976, TOCT P MOK 60977

a) Unauxauysa nMHEHHBIX IUKan B BUge... 998, 999, 0, 1, 2,... u 3HaK +, HeobXoaMMBI WA 0603HAYEHHS BCEX MOJIO-
XUTENBHBIX 3HAYEHW, eCId pa3sMep MOXET WMETb OTPHLATENbHOE 3HaYCHUe.

b) HanpaeneHnus X n Y asnsiorcs B3auMo3aMeHsieMbIMH JUIA Bcex cucteM. Hanpumep, Tenepb ocbh Yg HanpasneHa
BROJAb ocu porauun LLITATUBA, a ocs Ag nepnenankyaspHa Kk ocu HITATUBA.

¢) 3naueHus FX u FY yHAMUHMPYIOTCS HE3aBUCHMO OT CUMMETPHUYHOCTH MM acuMMerpuyHocth ITOJIA U3JTYYE-
HUA unu OTPAHUYEHHOTO MTONAA U3NIYYEHHA.

d) IMonoxenus rpanuu X1 n X2 IMOJAA U3IYYEHUA van OTPAHUUYEHHOTO I10JIA U3NTYYEHUA unavuu-
PYIOTCA 111 aCHMMETPHYHBIX NoNelt B BUAE 3HAYEHHH KOOPAUHAT, COOTBETCTBYIOLIHX 3THM IpaHHLAM.

¢) TMonoxenus rpanuy Y1 n Y2 TOJA U3NTYYEHUA unu OTPAHUYEHHOTO IIOJAA U3NYYEHUA unouuu-
pYIOTCA U1 aCHMMETPHYHBIX NMoJeH B BHAE 3HAYEHHH KOOPAMHAT, COOTBETCTBYIOIUHX 3THM T'DaHHLAM.

f) Inst HenmpaBUIBHBIX MHOTO3MEMEHTHBIX (MHorommacThHuatex) TTOJEN U3JIYYEHUS wnmu OTPAHUYEH-
HBIX TTIOJIEW U3JTYYEHUS nomep KaXmoro 3NeMEHTa M COOTBETCTBYIOIUME eMy rpaHHUbI oT X101 go X1N u ot
X201 po X2N wm or Y101 po YIN wu or Y20/ no Y2N HHOMUMDPYIOTCS B 33aBHCMMOCTM OT KOHCTPYKLUH
MHoroaneMeHTHoro KOJINTUMATOPA TTVUKA.

g) Hanpasnenue msouentpuueckoro nosopora onopsl CTOJIA ana TTAIIMEHTA sBnsercs peBepCHMBHLIM,

h) 3nauyeHue BricoThl onopbl CTOJIA ans TIALIMEHTA yBennumnBaercs, €CJTH YBEJIMYHBAETCH PACCTOAHHE OT JNEKH
CTOJIA nns TTAIIUEHTA no nona.

i) O6opynoBaH1e, CMOHTUPOBAHHOE Ha CTEHAX W HA NOTONKE, He yUnThIBacTCA. He YUNTEIBAIOTCS TaKXKe HAKJIOHBI U
kpensl PATUALIMOHHOWM T'OJIOBKU u aexn CTOJIA ans ITAIIMEHTA.

j) Asnmxeuns IPUEMHHUKA PEHTTEHOBCKOI'O U30BPAXEHUS yuyutesipalorcs.

k) Asuxennss KIMHOBUIHOIO ®UIIBTPA yumThiBatoTCs.
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MPUJIOXEHHE E
(cnpaBo4HOE)
‘Ykasareib TEPMHHOB

B HacTosllueM MPHIOXKEHUM ISl KaXIOro TEPMUHA yKa3aH COOTBETCTBYIOWMH Homep mynkra nmo I'OCT P
50267.1 (2.), no TOCT P 50267.29 (A.2. ) unu o6o3HayeHue TepMuHa o MOK 60788 (MP-..).

ATITTAPAT (M30EJIME/MEIMLHAHCKOE, SJIEKTPUYECKOE) 22.15
TAMMA-TEPATIEBTUUECKMI1 AITIIAPAT MP-24-01
JEPXATEJIb PEHTTEHOTPAOUUECKOM KACCETHI MP-35-18
JOUCITIEN MP-84-01
JTUCTAHIIMOHHAS JIVUEBAS TEPATIHS MP-42-23
V3JEJTVE/MEOULIMHCKOE, SJIEKTPUYECKOE(ATIITAPAT) 22.15
W3TYYEHHUE ) MP-11-01
V30LEHTP/U30LEHTPUYECKU N MP-37-32
HCTOYHUK HM3AYYEHUA MP-20-01
KJIMHOBUAHBIA OUIBLTP MP-35-10
KOJIJIMMATOP TTYYKA MP-35-28
JTYYEBASA TEPAITUA MP-40-05
OBJIYYEHUE MP-12-09
OTPAHWYEHHOE TIOJIE U3TYYEHHUS A2.1.110
OTPAHWUYHUTEND MYYKA U3NYYEHUS A2.1.108
OTIEPATOP MP-85-02
OITOPHAS OCb MP-37-03
OCb ITYYKA U3JIYYEHUSA MP-37-06
MALIMEHT MP-62-03
MJIOCKOCTb ITPUEMA U30BPAXXEHUS MP-37-15
MTOBEPXHOCTb ITPUEMHWKA M30BPAXEHUS MP-37-16
MTOABMXHAS JTYYEBASI TEPAITUSA 2.1.107
MONE U3NYYEHHUA MP-37-07
TTOJIb30BATEJb MP-85-01
MTPUEMHUWK PEHTTEHOBCKOT'O H30BPAXEHHA MP-32-29
MU3TOTOBUTEID MP-85-03
MPOLIEAYPHOE TTOMELIEHUE MP-20-23
MYYOK M3NYYEHUS MP-37-05
PAIMALIMOHHASA TOJIOBKA MP-20-06
PEHTTEHOTPA®UYECKASI KACCETA MP-35-14
PEHTTEHOTPA®WYECKAS TIEHKA MP-32-32
CBETOBOE ITOJIE MP-37-09
CUMVYIJIATOP ans TVYEBOH TEPAITUU A2.L111
CTAHAAPTHOE PACCTOSTHUE OBJIYYEHUS 2.1.109
CTOJ anst TMTALMEHTA 2.1.111
V3KUW MYYOK MP-37-22
YCHIHTENDb PEHTTEHOBCKOTO U30BPAXEHUA MP-32-39
YCKOPHUTEJD DJIEKTPOHOB MP-23-01
YCTPOVICTBO ®OPMHPOBAHMSA TIVUKA MP-37-28

IITATHUB 2.1.103
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11.040.60

KnioueBble cioBa: MEAULUMHCKOE 3JEKTPUYECKOE U3eNNe, IUCTAHLIMOHHDIE arnnaparsl 4Jis JIy4yeBO# Tepa-
MMYWU, KOOPAWHATHI, IBUXKEHUSA, LLIKAJIbI, KOOPAWHATHBIC CUCTEMBI, ONOpa CTOJA O MalMEHTA, KOJJTUMATop
My4ykKa, Aeka CToJja JUid NauuMeHTa, rnojue 00JIy4eHus1, OrpaHUYEHHOE MoJe U3JIYYEHUS, U30LEHTPUYECKHU I
NMOBOPOT CTONA, HKCLICHTPUYECKHUI TTOBOPOT CTONA, NMPHEMHUK PEHTIT€HOBCKOT'O H306pa)KCHH$I, CUMYNIATOD
JUIl Iy4eBOM Tepanuy, U30LEHTP, FaMMa-TeparieBTUYECKUE anmnaparhbl, YCKOPUTENb JIEKTPOHOB
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