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BeeneHue

Hacrosawuni craHaaprt aBasieTCst rpsiMbIM [IPpUMEHEHUeM MexXayHapoaHoro ctaHaapta MBK 61217
«Annaparbl IUCTAHLMOHHBIC [UIS JIYYEBOM Tepanuu. KoopaAMHATHI, ABUXEHUS U IUKAJbI» [TOATOTOBIEHHOTO
nogkoMHuTeToM 62C «Annapartsl [isl 1IYy4€BOM Tepalnu, JO3UMETPUH U SOEPHON MEIULIUHBI» TeXHHYECKOTO
komuteta MOK 62 «M3nenus MenMIIMHCKHE 3NEKTPUYECKUED.

JIYHEBYIO TEPAIIHNIO ocyuiecTBAsIIOT B MEAUMLIMHCKASIX LIEHTpaX, UMEIOLLMX MHOI'0O TeparneBTHYEeC-
KX annapatos paannulbix U3TOTOBUTEJIEU. O6b14HO 310 060pynoBaHHE cocpenoToueHo B OTaene myye-
BOW Tepanuu. [lpy nnaHupoBaHUM U MoaenupoBaHuu obnydyenus, ykiaiake [IALIMEHTA u ynpasneHuu
[TYHKOM U3JTYUEHHWA takue ATITTIAPATDBI MoxHO HacTpauBath B TI0ObIE TTOJIOXEHUS, IToaOupast HeoO-
XOAMMbIe yriioBble U TMHENHBIE NO3ULUU. B AIIIIAPATAX nns moasuxHoro o6ay4eHUsI MOXHO OCYLIECTB-
JIATH poTauMOHHOE U nocrynareasHoe asuxeHus Bo BpeMss OBJIYVUEHHUS ITALIMEHTA. CyluecTBeHHO,
4yTOOBI NpeaycMoTpeHHbIe InaHoM o0nyyeHus nosoxeHue ITALIMEHTA, pasMmepnl, HanpasiieHUe U Ka4eCTBO
Ny4ykKa U3NyyeHUs! YCTAHABJIUBAJIMCE UTH MEHSIIUCh B panualiMOoHHOM TepaneBTnyeckoM ATIITAPATE no

3aJaHHBLIM NporpaMMamM ¢ COOTIOIEHUEM MPABUIBLHOro M ToyHoro ux socnpousseaeHusi. AIITIAPATHI, uc-
nons3yemsle B JIVAEBOU TEPATIHUH, B ToM uucie CUMVYJISATOPHI mna JTYUYEBOWM TEPAIINUU,
OOJIXXHBI UMETh CTAHIAPTHBIE CPEACTBA OITO3HABAHUS U YUCIIEHHOTO OIpeAe/IeHUsI KOOPAWHAT, TaK KaK pac-
XOXIECHUS B pa3MeTKE M ycTaBKax Mu1st oanHakoBbIX ABxXKeHU Ha AITITAPATAX pa3HbIX TUTTIOB, HCITOJNB3Y-
eMbIX B O0HOM M ToM xe otaene JIYYEBOU TEPATTUHN, MoryT npuBOAUTD K YBEIUYEHUIO BEPOSTHOCTH
omindok. Kpome Toro, naHHsie, noayyaeMole Ha AITTTIAPATAX mnst nokanu3anuu onyxoiau (Ha ybTPa3BYKO-
BuIX, peHTreHOBCKUX AIITTAPATAX, KOMNbIOTEPHBIX ¥ MATHUTHO-PE30HAHCHBIX TOMOrpadax) 1 UCroJib3y-
eMBbI€ B cUcTEMaX no3nmMmerpuueckoro maaHuposaHuss OBJIYUHEHMWS, nosnxHb! 6bITE MpeacTaBieHb! B BUE,
COOTBETCTBYIOLLEM KoopauHaTHEIM cuctemam JIYUHEBOU TEPAITUMN. [Ins psina 0coObIX reOMETPUYECKHX
nnapaMeTpoB HEOOXOAUMBI CrieliMaJIbHbIE KOOPAUHATHBIE CUCTEMBI, YTOOBI 00JIEMYUTh MaTeMaTHYeCKHe Ipeoo-

pa3oBaHUs TOYEK U BEKTOPOB OTHOW KOOPAMHATHON CUCTEMBI B IPYIYIO.
3ajaya HaACTOSILLIErO CTAHAAPTA 3aKJ/II04YAETCSl B TOM, YTOOBI HCKJIIOUMTDH HEOTpeAeIeHHOCTD, OeCopsiioK

U OLUMOKU, KOTOpBIE MOTYT BO3HUKATh IpHU Hcnoab3oBaHUU AIIIIAPATOB pa3Hbeix TunoB. CinenoBaTeNlbHoO,
3Ta 3aJa4ya OXBAThIBAET BCe BUALI TepaneBTHYeCKUX AMCTaHUUOHHBIX ATIITAPATOB, CUMYJIATOPHDI mns
JIYYEBOUW TEPAITUH, undopmauuio ot auarHoctuueckux AITTTAPATOB, ucnonssyembix mist JIVUE-
BOW TEPATIMU, peructpupyioutyio ¥ KoHtponsHyio ATITTAPATYPY u BXonHble JaHHBIE IS TTTAHUPOBA-
Hus obnyyeHus ITAILIMEHTOB.

MHoXecTBO ABUXeHUI Kinaccuduumpyior, pykosoactsysacs M3K 788; npunoxenuem AA IT'OCT P
50267.1 u TOCT P 50267.29 (cMm. npunoxenue E). Hacrosaumit craHnapT U31aH CAMOCTOATEbHO, OTAEBHO
ot cepur T'OCT 30324.0/TOCT P 50267.0. HacTtosilumii CTaHIAPT He SABJISIETCS PYKOBOACTBOM IO 6€301acHO-
CTH U He OOJLKEH CoAepXaTb NMPOU3BOACTBEHHBIX TpeOoBaHUM. [1oaTOMY 3TH TpeOOBAHUA HE OyAYT BKJIIOYATh-
ca B 6yayuie uznaHusa cepuit FOCT 30324.0/TOCT P 50267.0, nocBs1IeHHbIE UCKIIOYUTEIBHO TEXHUKE

0e30racHOCTH.
B 'OCT P 50267.1, TOCT P 50267.11, TOCT P 50267.29, TOCT P M3BK 60976, TOCT P MBK

60977, TOCT P MBK 61168 u TOCT P MBK 61170 peus uaeT o ABUXEHUSIX B anmaparax, o lIKajax, B
KOTOPBIX UCTMONMb3YIOTCS YCIOBHBIE BhIpaXeHUs1 U 00603HayeHus1. B 3Tv craHaapThl HEOOXOOUMO BBECTH U3ME-
HEHUS U JOTIOJIHEHNUSI B COOTBETCTBUU C MepeyHeM, NPUBEAeHHBIM B MpUIOXeHUU D.

Haubonee LiIeHHBIM JOCTOMHCTBOM CTAHAAPTHOM CUCTEMBI KOOPAUHAT SBJISIETCS €€ BKJ1aJ B IJIAHUPOBA-
Hue OBJIYUEHUWA, B npo6nemy rapantuu kauectsa JYUYEBOU TEPATIUU. lIkansl, paccMaTpHBaeMLIe B
HaCTOs1LUEeM CTaHOapTe, CBsSI3aHbl C OnMcaHHBIMU B HeM cucteMaMu KoopauHart. ITOJIb3OBATEJIN moryr
NPUMEHSATDL U Apyrue cornaweHus no wkanam. Ipeanonaraercs, yto U3TOTOBUTEJIN npu usrorosneHuu
HOBOTO 00OpyIOBaHUs OyAYyT NMOJb30BATLCS PEKOMEHIALMAMM 110 LIKaJaM, TIPUBEAEHHBIMU B HaCTOSLUEM

CTaHIapTe.
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Ecnu U3TOTOBUTEJIHN 6yayr nonb3oBaThCst APYrMMU, HEOOsI3aTe/IbHBIMU COIJIALUEHUSIMHA MO LIKA-
nam, npeanoxeHHsIMU ITOJIb3OBATEJIIEM, HanpuMep, U1 CONPSIXXEHUS] C UMEIOLUUMCS Y Hero o0opyno-
BAHUEM WU 1S YAOBJIETBOPEHUS MECTHBIX YCJOBUI UAU NPaBU, TO TaKoe 000pya0OBaHUE HE MOXET coye-
TaATbCs C HACTOSILUMUM cTaHaapToM. Henb3s taxke npeanonararsb, yTo UIST'OTOBUTEJIIN cMoryT no cBoeMy
YCMOTPEHUIO MEHATD LLIKANbI B UMEIOLLIEMCS] Y HUX ODOPYIOBAHNUM Ha UIKA/IBI, COOTBETCTBYIOLLIME HACTOSILIEMY
CTaHAApTY.

Hactosuuit ctaHaapt He pacrnipoctpaHsieTcsi Ha HensoueHTpuueckue AINITAPATDI u na aBuxeHus
PAINALIMOHHOMU I'OJIOBKM THNa HAKIOH WKW KPEH M3-3a OrpaHNYeHHOTo KIMHUYECKOT0 UCIOb30-
BaHM. [1peanonaraercs, YTO HACTOSILUMI CTAHAAPT MOXET ObIThL B OyYLLIEM YCOBEPUICHCTBOBAH NMYTEM BKITIO-

yeHUs: B Hero; koopauHatHoit cuctembl [TALIMEHTA; Tpexmeproro CUMVYIISTOPA pnss TYYEBOU TE-
PATTU; CUMVYIISAATOPA masi JYYEBOU TEPAITUMU tna koMnblotepHOro romorpada, HeM30LEeHTPH-
yeckux ATITIAPATOB.

TepMMHBI O TEKCTY HACTOSIILIETO CTAHAAPTA HaOpaHbl MPONMUCHBIMU OYKBaMU.



TOCT P MYK 6121799

HopMaTuBHBIEC CCHUIKH

B HacTos1LEeM CTaHAapTe UCITONB30BaHbl CChUIKU Ha CIEAYIOLLNE CTAHAAPThI:

'OCT 30324.0—95 (MOK 601-1—88)/TOCT P 50267.0—92 (MOK 601-1—88)

U3nenusa meauLinHckue anektpuyeckue (MM3). Hacte 1. Obive TpeboBaHUSa 6€30MacHOCTH

[OCT P 50267.1—99 (M®K 60601-2-1—98) U3neansa MeAULUMHCKHE dneKTpuyecKue. Yacts 2. HYacr-
Hbl€ TpeOOBaHUS 0€30MAaCHOCTU K MEAULIMHCKHUM YCKOPUTENSIM 3JICKTPOHOB B Anana3oHe ot 1 1o 50 M>B

[OCT P 50267.11—-99 (MBK 60601-2-11—97) U3nenust MeauLMHCKuUE anekrpuueckne. Yacts 2. Yac-
THbI€ TpeOOBaHKA O€30MacCHOCTH K raMMa-TeparneBTUYECKUM arinaparam

FOCT P 50267.29—99 (MOK 60601-2-29—99) HU3nenus MeauUUWHCKHE 3nekTpuuyeckue. Yacth 2.
YacTHble TpeboBaHUs 6€30MaCHOCTH K CUMYISITOpAM (MMUTATOpaM) Ui IY4EBOM Teparnuu

'OCT P MBK 60976—99 M3nenus MeguLIMHCKUE SNEKTpUUECKUEe. MeIULIMHCKHE YCKOPUTENH JIEKT-
pOHOB. (PYHKLIMOHANIbHbIE XapaKTEPUCTUKH

I'OCT P M3K 60977—99 HU3znenus MmeauunHckue anekrpudyeckue. MequLMHCKHUE YCKOPHUTENIN 3IEKT-
POHOB B Auana3oHe 3Hepruit ot 1 1o 50 M3B. PykoBoacTBo no nposepke PyHKIMOHANBHBIX XapaKTEPUCTHUK

[OCT P MBK 61168—99 Cumynsatops! (MMUTATOPBI) WIS Ay4eBOoi Tepanuu. OyHKUUOHAIBHbIE U
KCIyaTaLlMOHHbIE XapaKTEPUCTHKHU.

FT'OCT P MBK 61170—99 Cumynaropst (MMUTaTOpPHI) WIS J1IydeBON Tepanmuyi. PYKOBOICTBO U MTPO-
BEPKU 3KCIUTyaTaLMUOHHBIX XapaKTEPUCTUK

M3BOK 60788 — 84* MeauumnHcKas pagyallMOHHasi TEXHUKA. [epMHHBI K onpeaesieHUus:

* MexnyHapoausie ctaHgaptsl — Bo BHHUHWKHW TNoccranpapra Poccum.
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FTOCYIAPCTBEHHBIN CTAHIAPT POCCHUHUCKOMU ®EIEPAIIUU

ATITTIAPATBI TUCTAHITUOHHBIE IS TYYEBOU TEPAIINN

KoopauHaTel, JABHKEHHS H IKAJIbI

Radiotherapy equipment. Coordinates, movements and scales

Hara ssegenus 2001—01—01

1 Ob6aacTb npuMeHeHN

Hacroswumii cranaapt pacnipocrpansiercsi Ha ATITTAPATHI, npumensiemsie B8 TYUEBOUW TEPAITUN,
— n3oueHtpuueckue TAMMA-TEPAIIEBTUYECKUWUE AITTAPATDI, u3oueHTprnyeckue MEAULIMHCKHE YC-
koputenu, CUMVYIIATOPDI n Hensoueurpuuecknue AIITTAPATDI, ecnn oHu MCcnonb3yloTcs, a TAKKE Ha
naHHble, oTHocsmecs K JYUYEBOW TEPATIUUY, B 4acTHOCTH, JAHHbIE u3zoopaxeHud tena [IAHUEHTA,
UCITONbL3YEeMblE B CBSI3U C IPUMEHEHHUEM CUCTEM IJIAHUPOBAHUS OOJIYYEHHUEM.

TpeboBaHUA HACTOALUEIO CTAHAAPTA ABASAIOTCA PEKOMEHAYEMBIMU.
Lienpro HACTOsILLIETO CTAHAAPTa SABJSETCS ONMCAHME KOMIUIEKCa KOOPAWHATHBIX CUCTEM, LLIMPOKO IpUMeE-

HsieMbIX B ripouecce IYUHEBOW TEPAIINUH, onucanue wikan (eciyM OHU UCNOJIL3YIOTCA) IS XapaKTepUC-
TUKU ABMXKeHUM yacteit ATIITTAPATOB un BcnoMorarensHoro o60opy1oBaHUs B MpoLEecCe UX IKCIyaTallUH, a
TAKXKE U151 00eCreYeH U KOMIMbIOTEPHOTO ynpaBieHUs (eCii OHO UCTOAL3YeTCs ).

2 CucreMbl KOOpAUHAT

Hnst kaxmoit U3 ocHoBHbLIX yacter AITTTAPATA, koTopasi UMeeT BOBMOXHOCTbD IepeMeliaThcd OTHOCH-
TEeJILHO APYroi YacTu, NpUHUMAETCS 0cobasg cCuCTeMa KOOpAMHAT (CM. pUCYyHOK 1a); B Tabnuue |1 npuBeneH
rmepeyeHb 3TUX CUCTEM KOoopAuHaT. KpoMe Toro, ycTaHaBAIMBaeTCst HEMOABUXKHAA 0a30Basl cCUCTEMAa KOOPANHAT.
Kaxnag ocHoBHas yacth AITITAPATA (nanpumep, IITATUB, PAJIMAIIMOHHAA T"OJTIOBKA) Bcerna
HEIOABUXHA MO OTHOILUEHUIO K CBOEH KOOPAUHATHON CUCTEME.

Ha pucyHkax la, 14a u 14b ganbl o6uime Buasl uzoueHTpuyeckoro YCKOPUTENA SJIEKTPOHOB u

PEHTTEHOBCKOTO CUMVJIATOPA mnst JYYEBOU TEPATIUHN. CxeMbl CUCTEM KOOPAMHAT B U30MET-

pPUYECKON NMpoeKLMU NPUBEACHBLI HAa HECKOJIBKUX PUCYHKaX. B 3TUX cxemax ayuiMncHas crpesika (B U30TepMHU-
JeCKOI NMpOoeKLMU) BOKPYr OCH CUCTEMbI KOOPAMHAT BCErJa yKa3bIBaeT Ha BpalleHUE IO YAaCOBOM CTpENKe
OTHOCHUTEJILHO 3TOI OCH, €CJIU CMOTPETh U3 Hayalla KOOPJAMHAT B MOJIOXUTEIBHOM HalpaBJIEHUU OCH.

[TpumMeuanue — Huxe npu onucaHUU KaxXIoi CUCTEMbl KOOPIUHAT MHOIIA YKa3aHO BpalleHUE IPOTUB
YacOBOH CTpesKY TAK, YTO OCb POTALIMM HE BUIHA U3 HAvala KOOPAMHAT HAaHHOW CUCTEMBI KOOPJAMHAT.

B cneayrowux noapasacnax npuBeAeHb! ONPEASACHUS CUCTEM KOOPANHAT, OHU NO3BOJISIIOT BHIMOJIHATD
MaTteMaTHyeckue npeodpa3zoBaHusg (MpU poTALlMOHHOM U/MJIU MOCTYIATENbHOM ABUXEHHUSIX) Iepexona OT
KOOPAWHAT TOYKH WU BEKTOpa B OJJTHON CHUCTEME K NI0OO0OH APYyrom CUCTEME KOOPANHAT.

HN3nanne opunuaibHoeE

2—2406 |
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IIpumMepsl npeobpa3oBaHUs KOOPANHAT ITPUBEAEHBI B IPUIOXKEHNH A.

2.1 O0nme nojoxenns

2.1.1 Bce cucreMbl KOOpAMHAT ABJSIIOTCS A€KAPTOBBIMU, IpaBbIMU (COOTBETCTBYIOT ABUXEHHIO IO
qacoBoO# ctpesike). ITonoxuTenbHble HAIIpaBJAeHWUS MMapaMETPOB JIMHEHHOTO U YIJIOBOIO ABUXEHUI MEXIY
CUCTeMaMHU ITOKa3aHbl Ha PUCYHKe 2. BCe yribl KOOpAMHATHBIX CUCTEM OTCUUTBHIBAIOTCH OT HYJISL. Ocu Z Bcex
CUCTEM KOOPAMHAT HarpasJicHbl BEPTUKAJIBHO BBEPX.

2.1.2 Ocu koopauHaTt (CM. pUCYHOK 1a) 0003Ha4Y€HbI ITIPOMUCHONW OYKBOM, 1TOCJIE KOTOPOH CTOUT CTPOY-
Hast OYyKBa, COOTBETCTBYIOLLAS ONIPEAENEHHON CUCTEME KOOPAUHAT.

2.1.3 CucreMbl KOOpPAWUHAT UMEIOT UEPAPXUYECKYIO CTPYKTYPY (MAaTEPUHCKO-A0UYEPHIOIO CBSA3L) B TOM
CMBICJIE, YTO KaxXKaast cucreMa obpasyeTcsi U3 Apyroil cucreMbl. O0111ast MaTEpUHCKAs cUcTeMa SBJSIETCS HErno-
BUXHOM, 6a30Boi. Mlepapxuueckas cTpyKTypa HarfissaiHO mokasaHa Ha pucyHke 3 ¥ B Tabnuue 2. OHa paznene-
Ha Ha IBE UEpapXUUEeCKHUE NMOACTPYKTYpbl, oTHOocsAwMecss ogHa — K LILITATUBY, apyraga — k CTOJIY mns

ITAHUEHTA.

2.1.4 TlonoxeHue ¥ opueHTauuio (CM. pucyHKH4 Ic U 16a —16k) kaxmon gouepHeit («d») cUCTEMBI
KOOpAMHAT HAaXO4AT IyTeM NapalieJIbHOrO repeHoca M3 MaTepuHCKOM («m») CUCTEMBI Hayana KoopauHar /d
B1OJIb OAHOM, ABYX WU TPEX OCEM MATEPHUHCKOMN CUCTEMBI C ITOCACAYIOLINM [TOBOPOTOM JJOUEPHE CUCTEMDbI

BOKPYT OJJHOM U3 NEepeHEeCEHHbIX (JOYEPHUX) OCEM.

[Tpumeuanue— Mexaunueckue nBuxeHus yacteit AIIITAPATA MoxXHO BBINIOJHATE B pa3Hoil Mocieno-
BaTCJILHOCTH OO TEX MOp, NMOKa OHHU HE OKAXYTCHA B TOM IMOJOXEHUH U B TOH OpHUEeHTALMHU, KOTOPLIE COOTBETCTBYIOT
KOHEUHOMY COCTOAHUIO NPH BBIMOJIHEHUM ABUXEHHUA B 3alaHHOM 1OCaed0BaTe/IbHOCTH.

Ha pucyHkax 1b 1 1¢ npuBeaeHb! IpUMeEpbI NepeHoca Hadasia koopauHar /d gouepHeil CUCTEMBI BIOIb
OCEN KOOpAMHAT Am, Ym, Zm MatepuHCKOM cucteMbl. Ha pucyHke 1b moka3aHbl nepeHoC Hayajla KOOPAMHAT
Id Boons Xm, Ym, Zm ¥ noBopoT BOKpYr ocu Zd, napaneibHoi ocu Zm. Ha pucyHke 1c rnoka3aHbl nepeHoc
Hayajla koopauHaT /d BoJib oceit Am, Ym, Zm U noBOpoT BOKpyr ocu Yd, napamienbHOU Ym.

IIpumep — Cucrema koopanHat KOJITUMATOPA ITYUKA nony4yaerca u3 cucremnl LIHTATUBA, a
rmocJjieqHsisi — U3 HenoaABUXHOM cucteMbl. Tak, noBopot cuctemMbl LIHTATHUBA npuBoauT K aHAJIOTHYHOMY
[MTOBOPOTY B HEMOABHUXXHON CUCTEME KOOpAMHATHBIX ocelt cucteMsbl KoopauHat KOJIJTUMATOPA TTYUYKA, a
Havano cucreMbl koopauHat KOJIJIMMATOPA ITYUYKA (nonoxenne UCTOUYHUKA USTYYEHMUS)
CMELLIAETCS B HEMOABUXKHOMU CUCTEME.

2.1.5 Touky, 3aaHHYIO B OJHOW CUCTEME, MOXHO OMNMMCaTbh B KOOpAUHATax onvxkaiilueit, 0osee odlei
(ee MAaTEPUHCKOM) CUCTEMbBI, UK OJMXKanilei, bosee YyacTHON (MoUYEpHE) CUCTEMBI, ITOJIB3YACH NTpeodpa3o-
BAHMEM KOOpAMUHAT (CM. pUCYHOK 3 U npunoxeHue A). Tak, mist Touky, 3agaHHoi B cucteme KOJIJIMMATO-
PA TTYUKA, MoxHo paccunTtaTh ee kooparHathl B cucteMe aekn CTOJIA mna ITALHMUMEHTA, nonb3ysich
rpeodbpa3zoBaHUEM KOOPAUHAT (IMOBOPOTHI Y MOCTYMNATEJAbHbIE MTEPEMELLIEHUS Havyalla KOOPAUHAT B COOTBET-
ctBuM ¢ 2.1.4.) u nepexonst ot cucreMbl KOJITUMATOPA TIYUKA BBepx K HENOABUXHON cHUcTEME (TO
eCcTb OT cucteMbl KOJINTMMATOPA TI1YHKA k cucrteme LLITATHUBA u 3ateM K HEMOABUXHON CUCTEME), A
oT Hee BHU3 K cucreMe neku CTOJIA nna ITALLMEHTA (To ectb OT HENMOABUXHON CUCTEMBI K CUCTEME
onopbl CTOJIA ona INAILIMEHTA, ecnu 3To 1oCcTYynHO, U 3aTeM K 3KCUEeHTpUUYeckon cucrteme aeku CTOJIA
w1t ITALIMEHTA). Takoe npeocOpa3zoBaHue KOOPAMHAT MOXET 3HAYUTEJIBHO YIIPOCTUTD PEILUEHUE CIIOXHBIX
reOMEeTpHUYeCKUX 3ajJa4, BCTpeUalomMnxXcsl B MJIaHUPOBAHUY 00J1yueHHUS, 4 TAK:XXK€ MUHUMU3UPOBAThL OLLIMOKHU
npu Hactpoiike ATTITAPATA.

2.1.6 O6o3HayeHus

2.1.6.1 ITponmucHBIMU DYKBAaMU MOJBL3YIOTCS U1 0003HAUYEHHUS OCEN KOOPAMHAT, a CTPOYHLIMU — LIS
0003HAYEHUS OCODEHHOCTEN CUCTEMBI KOOPJAUHAT.

IIpumep — Yg o3HauaeT ochb B cucteMme koopauHat LIITATUBA.

2.1.6.2 TToBOpOT CHCTEMBI KOOPAMHAT BOKPYT OJJHOM U3 €€ COOCTBEHHBIX OCEN OTHOCUTEJIBHO €€ MaTe-
PUHCKOI cucTeMbl 0003HAaYaloT YIJIOM MOBOPOTA, YKa3blBalOLIMM OCbh, BOKPYT KOTOPOH CUCTEMA ITOBOpPAYHMBA-
eTcs (Y — BOKpYr X, @ — BOKpPYr Y, 6 — BOKpyr Z), U NpOoNnUCHOH OYKBON, COOTBETCTBYIOLLIEH HA3BaAaHUIO
MaTEPUHCKON CUCTEMb! KOOPAWHAT.

IIpumep — 6b = 30° o3HayaeT MNOBOPOT CUCTEMbI «b» OTHOCUTENBHO CHUCTEMBI «g» Ha yroa 30° (no
yacoBoi cTpesike, ecan cMoTpeTh U3 U3OLLEHTPA) Bokpyr ocu Zb cucrtemnl «b» (CM. pucyHku 12a, 12b, a

TAaK>XKe PUCYHOK 5, re ecTh 0003HaYeHUue 6b = 157).
2.1.6.3 JIuHeiiHOe NoMOoXeHWe Havyajla CUCTEMb! KOOPJIMHAT B €€ MAaTEPUHCKON CUCTEME O003HaYaeTcA

[TPOIMUCHBLIMK OYKBaMU, COOTBETCTBYIOLLLIMMHU JOYEPHE CUCTEME, 1 0003HAYEHHUEM OCH KOOPAUHAT MaTEPHH-
CKOU CUCTEMbI, BIOJIb KOTOPOU BBLINOJHEHO NEpEMELLIEHHUE.

2
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IIpumep — Ry (uuciaoBoe 3HaYEHHKE) O3HAYaAET [M0JIOKEHUE Havana cucreMbl KoopauHat IIPUEMHMU -
KA PEHTTEHOBCKOTI'O U3OBPAXKEHMS Ha ocu KoopaUHAT Yg MaTepMHCKON CUCTEMBI.

2.1.6.4 Ins noasmxHo# yactu AITITAPATA, KoTtopast He 10/IXKHa UMETh CBOEH KOOPAWHATHOM CUCTE-
Mbl, €€ MTOJOXEHHE B CHCTEME, B KOTOPOI OHa ABHXETCS, 0003HA4YAETCs MIPOIMUCHON OYKBOMH, ONpeacnsiolIeH
IBUXYULIYIOCS 4acTb, U CTPOUYHOU OYKBOM, YKa3bIBAIOILEN KOOPAUHATHYIO OCh CUCTEMBI, B KOTOPOH OHa

JBUKETCSI.
IIpumep — X1 [Xb] (yucnoBoe 3HaueHHe). DTO o3HaYyaeT nmonaoxeHue rpaHuubl X1 I1OJIA ObJIYYE-

HUA unn OTPAHUYEHHOI'O PAAUAIITMOHHOTI' O IT1OJIA B cucteme KOJUDIMMATOPA TTYUKA.

[IpuMeuaHnune— Ecnu nofoxeHne MOABUXHONK YaCTU MOXKET HAXOOUTHLCA JIMILL HA OAHON KOOPAMHATHOMN
OCH, 0003HaUeHHUE 3TOM OCH MOXET ObITh UCKITIOUEHO. TakK, B MPUBEACHHOM INpUMeEpe J0CcTaTOYHO Hanucatb X1 (Ync-
JIOBOE 3HAYEHME).

2.1.6.5 IlonoxeHue TOUKU B CUCTEME KOOPAMHAT 33Ja€TCS YNCIOBLIMY 3HAYEHUAMU €€ KOOPAUHAT B

3TOU CUCTEME.
IIpumep — 3HayeHust koopauHat Touku B cucreMe [IPUEMHUKA PEHTTEHOBCKOT' O U30BPA-

KEHWA:

xr = +20 cMm,yr = —10 ecMm,zr = 0 c™m

2.2 HenoasuixkHas cucTeMa KoopauHat — «b»* (pucynok 1a)

HenoasrxHasg cucteMa KoopauHAT «f» cTauMoOHapHa B MpoCcTpaHCTBe. OHa OnpeaensieTcs rOpU30HTaIb-
HOH ocblo KoopauHar Yf, HanpasneHHoi U3 U3OLEHTPA B cropony IHTATHUBA, ocklo koopauHat Zf,
HalpaBJIEHHON BEPTUKAJIbHO BBEPX, U OCbIO KOopAWHAT X{, neprieHIUKyasspHoH YT u Zf u HanpaBieHHOM
HaIltpaBO OTHOCUTENLHO Habmonarens, cMotpsiuero Ha LIITATHUB.

2.3 Cucrema xoopaunar IINTATHUBA — «g» (pucyHox 4)

CucreMa KOOpAUHAT «g» sABNsIeTCs cTallMOHApHOM 1o oTHolueHUIO K IIITATHUBY, a ee MmaTtepuHCKOHA
cucremoit sssnserca cucrema «h». Hauano cucremsl koopauHat LILITATUBA «g» naxonurca B USOLLEHTPE,

ocb KoopauHat Zg npoxoaut yepe3 U3OLLEHTP u nanpasnena Ha ACTOYHUK HU3JIIYHEHHUA. Ocu

koopauHat Yg u ¥ cosnamaror. CucteMa KOOpPAUHAT «g» HAXOAUTCSI B HYJIEBO YIJIOBOI ITO3ULIMU, KOTZIa OHA
COBITAJAECT C CUCTEMOM KoOpAWHAT «f». PoTauust CUCTEMBbI «@» OINPEHECsIeTCs] IMOBOPOTOM OCeil KOOpAHMHAT
Xg, Zg HA yroJl g BOKPYT OCH Yg (CieaoBaTeIbHO, BOKPYI OCU CUCTEMEI «f»). YBenuueHUe 3HAYSHUS yria @g
cootBeTcTBYET NMOBOpOTY LIITATHBA 1o yacoBoii cTpeke, €CIU CMOTPETh BAOJIb TOPU30OHTAJIBHON OCH YT U3
N30LLEHTPA na LITATHUB.

2.4 Cucrema xoopaunat KOJINIMMATOPA ITYUYKA nwmm OT'PAHUYHUTEJA ITYYKA U3IYYE-
HHUA — «b» (pHCYHOK 5)

CucreMa KoopauHaT «b» siBisieTcsl ctaliuoHapHoit o otHoueHUIo K KOJIJIMMATOPY ITYYKA uinu
OI'PAHUYUTENIO ITYUYKA U3JTYHEHMUSI. Ee MmaTepuHCKOI cUCcTEMOM ABNISIETCS cUcTeMa «g». Havano
cucteMbl KoopauHart «b» conagaer ¢c UCTOUYHHUKOM HU3IYUHEHMUA. Ee xoopanHaTHas ocb Zb coBnagaer

C OCbIO Zg M UMeeT TO Xe HarpasneHue. Ocu koopauHaT Xb U Yb neprieHAUKyISIpHBI COOTBETCTBYIOLIUM UM
rpanuuam X1, X2, Y1 u Y2 T1OJII OBJIYYEHHUA nan OI'PAHHUYEHHOI'O I1OJIA U3JTYYEHHA

(cM. 6.4).

[TpumMeuadue — [lonoxenusa rpauuu ITONAA OBJIYUEHHWA onpenensiiorcss KOOpAUHATHOU CUCTEMOIA.
Koopaunarnas cucrema He onpeaensiercss rpaHuuamu [TOJIA OBJIYHEHNA.

B ATTITAPATAX, nonyckarowux usMeHeHue paccrosHus or U3OLLEHTPA no UICTOYHHUKA NU3JTY-
YEHUS (Hampumep, B HekoTopbix CUMVYIISITOPAX mnst JYUEBOU TEPATIUN), 310 ABUXEHHE COOT-
BETCTBYET JIMHEHHOMY NepeMeLUeHUIO KOOPAUHATHOM CUCTEMBI «b» BIOJIb OCH Zg €€ MAaTEPUHCKOM CUCTEMBI g.

Cucrema «b» HaXOAUTCA B HYJIEBOM TTOJIOXEHUM, KOTIa KOOPAUHATHEIE OCH Xb U Yb napanienbHbl U
MMEIOT T€ XK€ HarpaBJIEeHHsI, YTO U COOTBETCTBYIOLLME UM OCU Xg 1 Yg. I1oBOpOT CUCTEMBI «b» OCYLLIECTBIISIETCS

MyTeEM MOBOPOTA KOOpAWHATHBIX ocell Ab, Yb Bokpyr ocu Zb (a cyien0BaTeabHO, BOKPYT OCH Zg CUCTEMbI «g»)
Ha yron 6b. YBenunyeHue yria 6b coorBercTtByeT nopoporty [1OJIA OBJIYUHEHHWUA unu O PAHUYUTEIIA

* 3nech U ganee 0003HAUYeHUA «f», «g@», «b», «<W», «D», «S», «e», «t», «p» ABASIOTCA HadyaJbHbIMU OYKBaMH
OnpeAeSsIoMX cJoB (aHmInicKUX TepMUHOB): «f» (fixed — HenmoaBHXHas), «g» (gantry — wrtatuB), «b» (beam —
nyuoK), «w» (wedge — KIHH), «» (receptor — NpUEeMHUK), «s» (support — oropa), «€» (eccentric rotation —
3KCLIEHTPHUYECKUH MOBOPOT KOHCOMH cToja), «t» (top table — mexka crona), «p» (patient — naumeHT).

2* 3
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ITYYKA U3TYUYEHMHA no yacosoit ctpenke, ecnn cmorpeth U3 USOLLEHTPA na MCTOYHUK U3JTY-
YEHUWA (cM. pucynku 15a u 15b).

2.5 Cucrema xoopaunat KIMHOBUIHOI'O ®UIBTPA — «w» (pHcyHOK 7)

CHcTeMa KOOPAMHAT «W» SIBJISIETCSl cTallMoHapHo# 110 oTHolueHU0 K K IMHOBUJHOMY OUJIETPY

M K €€ MaTepUHCKOM cucreMe «b». Hayano xkoopauHat Iw ornpenensercs Tak, YToObl och Yw Oblia HarpasJieHa
B ctopoHy yroHueHUs1 KIIMHOBUJIHOI'O ®UJIBETPA, a ocv Zw npoxoauna yepe3 UCTOUYHUK U3JTY-
YEHMHMS, coBnagana ¢ oceio Zb 1 Obls1a HarnpaB/ieHa B TY XXe CTOPOHY, YTO U Zb.

[IpumMmevanue | — U3TOTOBUTEJID unu ITOJIb3OBATEJb MoxeT BHIOpaTh MOJIOXEHUE /W ¢ yYETOM
yonob6ctea pabotel ¢ KIMHOBUIHBIM OUJILETPOM. Hanpumep, MoxXHO onpeaeMTh [w Kak TOUYKY TNepecedyeHUs
ocu Zw ¢ ocobo BaxHOH Toukoit moBepxHocTH KIIMHOBUIHOTO ®UTBTPA.

B HyneBoil yrioBoil 1no3vunMM CUCTEMBI KOOpAMHAT «Ww» (8w = () B cucTeMe KoopauHar «b» (6b = 0)
yroH4YeHHbIN Kpait KIMHOBHUIHOI'O ®UIBTPA (xpait, napannensHblit YW M COOTBETCTBYIOLMUIA €rO
HanbobLen nponyckHo# crnocobHocTy) obpalleH K LILITATUBY, a ocu koopauHat Xw, Yw napaanenbHbl
COOTBETCTBYIOLLUM OCSIM Ab, YD.

[10BOPOT CUCTEMBI KOOPAUHAT «W»OIPEHEIsETCS [TOBOPOTOM OCEl KOOpAUHAT AW U Yw BOKpYT ocy Zw
(mapayutenbHOM ocU Zb CUCTEMBI «b») Ha yro Ow.

YBenunuenuve 3HaueHusa yrina 6w coorBercTtByeT nosopory KIIMHOBHUIAHOT'O ®UJIBTPA npotus
YaCOBOH CTPEJIKM BOKPYT OCH Zw (MnapaiessHONH ocH Zb), ecau cMoTpeTh U3 HCTOYHUKA HU3JTYYE-
HHAL.

I1pn HyJIEBBIX YIVIOBBIX MO3ULMAX KOOPAMHATHBIX CUCTEM «W», «b» U «g» TTOJIOXHUTENBHOE NPOIOTIBHOE
cMelleHUe Hayaina koopauHat fw coorBeTcTBYeT ABMXeHUI0 KIIMHOBUJAHOI'O ®NJIBTPA yroHYeHHBIM
KpaeM B ctopoHy ILITATHUBA Baons ocu Xb Hanpaso ot Habmoaarens, crosiwero auuoMm K ILITATHUBY.

IIpumMevanune??— dnaynodersa paboret KIMHOBUJHBIE ®UIIBTPHI MoxHo opyeHTHpOBaTh MHaYeE.
Hanpumep, ecnu cUCTEMbl KOOPAMHAT «b» M «g» HaXOMATCS B HyJeBbIX rmo3uuusax (6b = 0 n 6g = 0), KIIMHOBU]I -
HbIN ®OUJIbTP BBOAAT TakK, YTO ero yroHYeHHbIN Kpail HaXoOWUTCS cjieBa OT HaOMIomaTeNst, CTOSALUErO JMLIOM K
LHITATHUBY, Toraa yron 6w cootrsercreyeT 90°. Ecnu npu Beeaennun KIMHOBUIHOI'O ®PUIIBTPA ero yroHueH-
HBIM Kpail HaxoouTCs crnpaBa ot Habmwopgarens, crosiiero auuoM K HITATHUBY, to yron 6w Oyaoet paseH 270°.

2.6 Cucrema xoopaunatr IIPUEMHHWKA PEHTTEHOBCKOTI'O N30BPAXEHMS — «r» (pHCYHKM 6
" 3)

Cucrema kooparHar «r» crauMoHapHa rno otHoweHuo kK [IPUEMHHNUKY PEHTTEHOBCKOI'O U3-
JYUYEHMUWA (1o ects K YCHUJIUMTEIIO PEHTTEHOBCKOI'O U30BPAXEHHUS, PEHTTEHOTPADOU-
YECKOW TTJIEHKE, naxonsiueiica B JEPXKATEIE PEHTTEHOTPA®HUYECKOW KACCETHI, 3KpPaHYy
WU TJIEHKE, YYBCTBUTEABHOM K U3/TYYEHHUIO), a TAKXKE MO OTHOILUEHHI0 K MaTepUHCKOM cucteme «g». Havano

kKoopauHat Ir Haxoaurcs B ueHTpe nosepxHoctu [TIPUEMHHUKA PEHTITEHOBCKOI'O N30OBPAXE-
HWASIL.

B HayanbHOM YIJ1I0BOM TMOJOXEHUHU CUCTEMbI KOOPAMHAT «I'» OCU KOOPAMHAT A1, Y1, ZT napalebHbI
COOTBETCTBYIOLLIUM KOOPIAMHATHBIM OCSIM Ag, Yg, Zg CUCTEMBI KOOpAUHAT «g». I1oBOpPOT CHCTEMB! KOOpAMHAT
«» OTpenessieTcs MTOBOPOTOM CUCTEMBI KOOPAUHATHBIX oceid XT, Y1 BOKPYr ocH Zr {napajiyieJIbHOM OCHU Zg)
Ha yroa Or. YeenunueHue 3HauyeHUs yrna 0r coorBercTByeT nmosopoty IIPUEMHUKA PEHTI'EHOBCKOI O
N30BPAXEHWA no yacoBoit cTpenke, ecau cmoTpets Ha Hero u3 MCTOUYHHU KA U3JIYVHEHUAL.

B Hy/eBOM MOJIOXEHUU CUCTEMbl KOOPAMHAT «» ee Hayasio KoopauHat Ir Haxoaurcs B U3BOLIEHTPE.
Ho MexaHnuecku 3T0 HEOCYLLECTBUMO; TIPUBEICHHOE BbIPAXKECHUE OIPEACIAET JULLb TOUKY OTCYETa CMELLIEHUS

CUCTEMBI KOOPAMHAT «I» BAOJIb OCU Zg.

[Tpumeuanmunel — Paccrogsuue or CTOYHUKA U3JTIYUEHHUA no IIPUEMHUKA PEHTTEHO-
BCKOT'O M3OBPAXEHMHWSA (PHUIT) MmoxHO TakXe UCTonb30BaTh M OMNpeAesieHUs FreOMETPUYECKOTO YBEJINYECHUS

H300paxeHns.

3HauyeHus Rx, Ry, u Rz ABASIOTCA NMONEPEYHbIM, MPOAOJBHEIM U BEPTUKANBHBIM CMELLIEHUSIMU HayaJia
koopauHar Ir cuctemsl [IPUEMHHUKA PEHTTEHOBCKOI'O U3OBPAXKEHWA cooTBeTCTBEHHO BAOb

OCeM KoopauHarT Xg, Yg u Zg.

Mpumeuanue?2— [Mpu Hamuumm pasHeix ycrpoiicts (Hanpumep, PEHTTEHOTPA®UYECKOH TTJIEH-
KU mnu YCUIIUTEJIA PEHTTEHOBCKOT'O U30BPAXEHHWUA), ncrnonb3yeMbIX st nmpueMa M300paxeHus,
KaXI0€e YCTPONCTBO MOXET MMETh CBOC Hayajlo KOOpAHUHAT IT.
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2.7 Cucrema xoopaunat onopnl CTOJIA aas ITAIMEHTA — «s» (pucyHok 9)

CHcTeMa KOOpAUHAT «S» SIBJISIETCS CTALIMOHAPHOM MO OTHOLLUEHMIO K TOM YaCTH CTOJIa, KOTOpast [oBopa-
YUBACTCS BOKPYT BEPTUKAIBHOMN OCH ZS. OTOT NOBOPOT OCYLUECTBASAETCS YACThIO CTOJIA, KOTOPYIO OOBIYHO
Ha3bIBalOT nNoBopoTHoi ontopoit CTOJIA mns ITALIMEHTA. MarepuHCcKoO# sIBJISIETCSI CUCTEMA KOOpAWHAT «f»,
a JouepHen — akcueHTpuyeckas cucreMa KoopauHar onopsl CTOJIA pna ITALUMEHTA (cucrema «e»).

[TpuymMmevyaHnue | — CUCTEMOH «S» MOXHO T0JIb30BaTbCA KaK MPU HIOLEHTPUYECKON, TaK ¥ NIPU HEU3OLIEH-
Tpuueckoi ornope CTOJIA nns ITALLIMEHTA. B nepBoM ciayyae oHa cBsi3aHa CO CTaUMOHApPHOM B MPOCTPAHCTBE BEP-

TUKAJIbHOM OCbIO MOBOPOTA;, BO BTOPOM CJIY4ae 3Ta OCb MOXET CMELUAThCA B HANpPaBIeHUAX, NMapauieIbHbIX KOOpIU-
HaTHLIM OCsIM XT u .

Havyano koopavHar /s CUCTEMBI «S» HAXOJAUTCA Ha BEPTUKAJIBHON OCH €€ ITOBOPOTA ZS Ha PaCCTOSTHUH,
paBHOM paccTosiHU10 OT nona 10 U3OLLEHTPA. B nauansnoM nonoxexnnu onopel CTOJIA mna ITALHTMEHTA
Is naxooutrcsa B U3OLLEHTPE, n KoopanHaTtHbeie ocu XS, Ys, Zs CUCTEMB! KOOpPAWHAT «S» COBMAHAIOT C
COOTBETCTBYIOUIUMH OCsIMU X1, YT, Zf cucreMbl koopauHar «f».

I10BOpPOT CUCTEMBI KOOPIAMHAT «S» OCYLUECTB/SIETCS ITyTEM [TOBOPOTA KOOPAMHATHBIX oceit XS, Y's BOKpyr
ocH Z's (coBrnagarwliei ¢ ocblo Z1) Ha yrona 6s. YBeauueHHe 3HauyeHHUS yIia 6S COOTBETCTBYET ITOBOPOTY OMNOPHI
CTOJIA mna ITAUHMEHTA npoTUB 4aCOBOM CTpeNKU, €CIK CMOTPETh CBEPXY.

[IpuMevyaHN4

2 JIna neusouentpuueckoint onopel CTOJIA ans [TAHUEHTA nonepeyHoe ¥ MpoAoJbHOE MepeMellieHUs Ha-
yaJia XoopauHar Is Bnoab KoopAaHHaTHBIX ocei AT u YT o6o3nayalor Sx u Sy.

3 Hns BLICOTHI 11ayana KoopAMHAT IS NMPUHATO pHUKCHpOBaHHOE 3HaYeHUe Sz = 0. BepTHKanbHOE CMEULICHHE
HEKHW CTOJIA otHocutenbHo U3OUEHTPA paccmarpuBaercs B 2.9; eMy naHo obo3HaueHue 77z.

2.8 Cucrema xoopauHat aeku CTOJIA paa ITALIMEHTA — «e» (pucynkun 10 u 11a — 11¢)

HN3ouenrpuueckas onopa CTOJIA pns ITALIMEHTA moxeT 66T CHAaOXeHa YCTPOMCTBOM JUISI [TOBOPO-
Ta geku CTOJIA nna ITALLMEHTA Boxpyr BepTHkaibHOM ocH Ze, CMELLUEHHON Ha pacCTosiHUue Le OT
KOOPAWHATHOMU OCH ZS CUCTEMBI «S» BIOJIb KOOPAWHATHOMN OCHU YS CUCTEMBI «S».

CucreMa KOOPJAMHAT «€» SIBJISIETCSI CTALLMOHAPHOM MO OTHOWIEHHIO K YCTPOMCTBY 3KCLIEHTPHUYECKOTrO
rnosopota. Ee marepuHcKoil cucteMoi siBisieTcss cucreMa ortopsl CTOJIA nng ITALHUEHTA — «s», a nouep-
Hel cucremoit sinsercs: cucreMa aeku CTOJIA ansa ITALIMEHTA — «t». Hayano xoopavHar /e 3KCLUEHTpH-
YeCKOM CUCTEMbI HAXOAUTCA HA BEPTUKAJIBHOM OCHU 3KCHEHTPHUUYECKOro IMMOBOPOTA, HA TAKOM Xe BBICOTE Hall
nosaoM, Ha kotopoi Haxoautcss U3OLIEHTP.

[TpumMeuaHnunel — [Ing usoucHrpuueckoit onopsl CTOJTA mnsa ITAILIMEHTA 6e3 akcueHTpuueckou
porauuH, a Takke Jis HeusoueHTpuueckmx onop CTOJIA ang ITALLIMEHTA cucrema «e» coBmagaer ¢ CUCTEMOM «S».

B HyneBOM IMONIOXEHUH SKCUECHTPUYECKON CUCTEMBI KOOPAUHATHEIE OCH Xe, Ye U Ze nmapanieibHEbI
KOOPOWHATHBIM OCAM XS, ¥YS U ZS CUCTEMBI «S», a fe HAXOOUTCS Ha OCH Y'S Ha paccTossHUU — Le oT Is.

[TOBOPOT CUCTEMBI «€» OCYLIECTBISIETCA ITyTEM MOBOPOTA KOOPAMHATHBIX OCEH Xe 1 Ye BOKPYT KOOPAU-
HaTHON ocH Ze (rapannenbHON OCH /S) Ha yroi fe.

YBennueHne 3HaueHUs yria 0e coorBeTcTByeT noBopoty AeKu CTOJIA msa ITALLHMEHTA npotus yaco-
BOM CTpEJIKM BOKPYI OCH Ze, €CJIU CMOTPETh Ha HEE CBEPXY.

CnenoBaTenbHO, MOBOPOT CUCTEMBI «S$» HA YroJl S U TTOBOPOT CUCTEMBI «€» HA NOTMOJHUTENbHBIN YTOJ
360° — Os npuBoAaT K nornepeyHomy cmeuieHuro geku CTOJIA mnsa ITALIMEHTA napannenbHO €il CaMOH.

[TpuMeuaHue?2— [ToBopoT cuCTEMbI «» MPUBOAUT He ToJbKO K noBopoty aeku CTOJIA ans [TALIMAEH -

TA Ha yron 6e BOKPYr 3KCUESHTPUYECKOH OCHM poTaliiv, HO ¥ K cMelleHMvio Havana It cucremel aeku CTOJIA mns
[TALIUEHTA «t» OTHOCUTEJbHO CUCTEMBI «S».

2.9 Cucrema xkoopaunart aeku CTOJIA ana ITATIMEHTA — «t» (pucynku 10 m 11a — 11¢)

CucreMa KOOpIMHAT «t» gBiseTCs craunoHapHoi o oTHouleHHIo K aeke CTOJIA mnsa ITALIMEHTA,; ee
MaTEepPUHCKOU CUCTEMOM SBSIETCS CUCTEMA «€». Hayano CUCTEMBI «t» SIBJSIETCA 0COO0OM TOUKOM, JieXallen Ha
cpeaHei ocu aeku CTOJIA mnst IIALLMEHTA, — 310 TOuKa nepeceyeHus cpeaHeit nuHuun aeku CTOJIA mns
ITALIMEHTA c BepTtukansHoOM ocblo Zs koopauHaTHOM cucteMbl onopbl CTOJIA mnst ITALIMEHTA, naxo-
OALIEHCS B ITOJIOXEHHUH, COOTBETCTBYIOLLIEM 3HAYEHUIO YIJ1a SKCLIEHTPHUUYECKOIo MOBOPOTa 8e, paBHOMY HYJIIO
(ecnu 310 BO3MOXHO), ¥ npH aeke CTOJIA mna ITALLMEHTA, Haxonsiuencsi B rOpU30OHTaAJIbHOM IIOCKOCTH
B CpeIHEM TOMEPEYHOM I10JI0XKEHHUHU (B CUCTEME «€») Y TOJHOCThIO OTOABUHYTOM OT ocHu ZS. KoopanHaTHas
och Yt coBramaer co cpeaHeil npoxonbHoil anHueit neku CTOJIA mis [TAIIMEHTA, a koopayHaTHas ocb £t
HarnpabjieHa BepTukaibHo BBepx (nepneHaukyaspHo geke CTOJIA ansa [IALTUEHTA).

3—2406 5
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J1ns1 HYJIEBOTO TTIOJIOKEHUST CUCTEMbI KOOPJAMHAT «t» HEOOXOANMO, YTOOK!:
- Hayano Jt Haxoaunochk HAa MUHUMaJILHOM paccTossHUM ot [e (nexa CTOJIA mna ITALIMEHTA nonno-

CTBbIO OTO/IBUHYTA);

- OCH KOOpAVHAT Yt ¥ Ye coBMagain U UMeJIU OIMHAKOBBIC HarpaBJICHUS ;

- KOOpOMHATHBIE OCH Xt 1 Zt ObUIHU NapaaieabHbl 1 OAMHAKOBO HaNpaBeHbI [0 OTHOUIEHUIO K OCSIM Xe
M Z& COOTBETCTBEHHO.

[IpumMmeuanuel — Ecau yranbl 6s u 6e, onpeaensiollide YrjiOBble U30LEHTPNUYECKOE U IKCLUEHTpUUECKOE
MOJIOXEHUS, paBHbI HYJIO (MM €CAY 3KCLEeHTpUUeCKoe ABUXKEHHE HEBO3MOXHO), a CUCTeMa KOOPAMHAT «t» HaXo-
JVTCH B CBOEM HYJIEBOM ITOJIOXCHHUH, KOOPAMHATHLIE oCU Xt, Yt U Zt coBnaaaloT ¢ KOOPpAUHATHBIMU ocsiMu XTI, YT u
AT HenmoABUXHON cHcTeEMBI «I».

Beanuyunsl 7x, Ty u Tz XapakTepH3yIoT MOMNepeyYyHoe, NPOROJIbHOE H BEPTUKAJIbHOE CMEIUEHHA Havyala
koopauHart It cucrems! neku CTOJIA mns ITALIMEHTA ¥ cooTBeTCTBYIOT ABMXEHUSIM BJAOJb TPpEX oceil Xe,
Ye, Ze cucteMmbl aeku CTOJIA nna ITAIIMEHTA unu Booab oceit Xs, Ys, Zs cucreMmnl onopbi CTOJIA nng

MMAIIUEHTA, ecnu skcLeHTpUUYECKUT TIOBOPOT HEBO3MOXEH.

[IlpuymMevyanusd
2 Ilpeanonaraercda, uto aecka CTOJIA ana [TALHMEHTA He nMmeeT BO3MOXHOCTH MOBOPAYMBATLCS BOKPYT

KaKON-HUOYIb rOpU3OHTANILHOM OCU (HAKIIOHATBHCS WM HakpeHATbes). [Tosopot neku CTOJIA mnsa [TALIUEHTA B
MPOCTPAHCTBE OrPAHUYMBACTCS MOBOPOTOM CHUCTEMBbI «S» U/UAU CUCTEMBbI «E».

3 TpeGosanue o cosnaneHnu Havana koopauHar /[t c USOLLEHTPOM AIIITAPATA npu nosHOCTbIO BHIBEIEH -
HOW HapyXy (oT Hayana Is cucteMbl «5») aeke CTOJIA ans ITTALHIUEHTA ob6s3arenbHo i obnydyeHust Bcex [TALIA-
EHTOB, npu stom npononsHoe nonoxeHue aexu CTOJIA nng ITAHMUEHTA B cucteMe «S» MM «&» OyaeT ONMCHI-
BATbCS MOJIOXUTENbHBIM YncioM. Mapkuposka nonoxeuuss U3OLLEHTPA ATITIAPATA Ha gexe CTOJIA mnsa TTA-
HHUEHTA He Tpebyercsi; 3TOo npakTHuecku HecyulecTBeHHO npH Hainuuu y geky CTOJIA nnsa [TALIMEHTA coem-
HBIX CEKUUU, YIUTHHUTENECH U T. 1. HeoOXOAMMO JIMIUb, YTOOBI HAYAJNIO KOOPAHMHAT f{ MOXHO ObUIO onpeacaaTh Mo
U3BECTHOMY PAacCTOSTHHUIO J0 AOCTYNHOM, xopouo suauMoi, Touku Ha acke CTOJIA anga ITAOUEHTA.

4 Ha nexax CTOJIOB nna [TAOHUEHTOB, paznuualouimxcs pasmepaMy NpoaoibHOr0 MeEXaHKUYECKOro rnepemMe-
IEeHUs1, HanpuMmep H3roroBneHHbIX pasHbiIMU U3T'OTOBUTEIIAMM, Havano xoopauHat cucteMbl aeku CTOJIA

s [MTAUUEHTA moxeT 3anuMaTh pa3Hble MOJTOXEHUS.

3 ITixaas1 u mudpossie ITVUCIIVIEN

Tpebosanus nmo cHadxeHuto AIIIIAPATOB mkanamu cogepXatcst B COOTBETCTBYIOLIMX CTaHAAPTAaX 10

0e3011acCHOCTH.
[Ipy HanuyuuM 1WKajg OHU OOJXHBI COOTBETCTBOBAThH TpeOOBAHHUAM JAAaHHOTO pasaeia. Bece mkansl U

LU pposbie AMCITITEN nonxHbl 66T pa3dboOpUUBBIMHU, JIEFTKO YUTATHCHA ¢ OOLIYHEIX pabO4YnX MO3ULIMMIA, OHU
NOJKHBI UMETDb SICHYIO MAapKUPOBKY, OOBACHSIOLYIO MX (YHKLHUHU U UETKOE CYUTBIBaHUE UH(OpMaLIUU. Bee
JIMHEHMHDbIE LIKAJIbI JOJIXKHbBI OBITH FPpaadyNpOBaHbl B CAHTUMETPAX WIM MWIJIUMETPAX, HO HE B 00EUX eAUHHULIAX
OJJHOBpEMEHHO. B NTMHENHbBIX LIKaaxX U JUHEHHBIX LM(PPOBHIX I[I/ICHJ'[ﬁHX yrucna (3a UCKITIOUEHUEM HYJIS)
BCEraa JOMXHBI OBITh CHADXEHBI 3HAaKOM (Hanpumep, —2, —1, +1, +2). MexaHudecKue NTMHEHHBIE LKA
IOJIKHBI UMETH OoJiee MeJIKYIO pa3MeTKy uHTepBasioB: 0,5 cM u MeHee. lludposbie nuHeitHbie AW CITJIIEA
JIOJDKHBI UMETh MPOMEXYTOUHBIC YMCIa ¢ UHTepBaiaMu 0,1 cMm.

[IpuMeuaHue — 3HaK MJIIOC HE HYXEH, €CJIM 3HaYeHWEe HUKOrAa He ObIBacT OTpMLATECAbHBIM (HarpumMep
B pasMmepax fXu fY TTOJIS OBNAYYEHWUA vnu OTPAHUYUTENA ITYUKA UJIIYUEHNUA). OIIEPATOP Hukoraa

He AOJIKEH NMUcaTh 3HaK MIIOC, Ha3biBasd MOJOXHTEILHOE 3HAYEHHE, €CJIN TONbKO 1uioc He noasaserca Ha JUCII-
JIEE BMecTe ¢ YUCTIOBBIM 3HAYCHUEM.

Bce wwkanbl NoBOpOTHBIX YCTPOMUCTB U yriioBbiX YucaoBbIX IV CITJIEEB nomxHb! ObITh rpanyMpOBaHE! B
rpagycax ¢ MCIioJib30BaHHMEM TOJILKO NMOJIOXUTENbHBIX Ynuces (6e3 3HakoB), HanpuMep 358°, 359°, 0°, 1°, 2°.
B npubopax ¢ BU3yaJIbHOM MHAUKALUMEN I 3PUTEIbHOTO ONMO3HAHUS Pa3HBIX ABUXYIIMUXCA YacTe
CJIEYET NMOAb30BATLCS CJIOBAMU ¥ abOpeBHAaTYypaMH, HO HE CJIOBECHBIMU XapaKTEPUCTUKAMU UJIK CUMBOJIAMU.
Hynesblie noJjioXeHUs: 1 HanpasJeHUs BO3pacTAOILMX 3HAYEHU Ha LIKaJ1aX JOJIXKHBI COOTBETCTBOBATH

TpeOOBaHUAM pa3iesioB 5 u 6.
[TpuMepsl NpuBeaeHbl HA pUCYHKax 12a, 12b, 12c.
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4 JIsmxkennsa yacred AITITAPATA

IsuxeHus yactein AIITTIAPATA nanbl B Tadbnuue 1 (cM. Takke pucyHKH 13a, 13b u 13c).

Tadonuua 1 — JIsuxeuua vacreit AIIITAPATA u ux HazHayeHUus

l_OCb :?IHS( z};&%rc’m Haumenosanue nBuxeHusa vactu AlIIIAPATA
Ocb (1) Porauusa LITATHBA _
Ocb (2) Kpen (monepeunnii HakioH) PAIMALIMOHHOHWU T'OJIOBKH’
| Ocb(3) Haxson (nipogonshblit) PATUAIITMOHHOU TOJIOBKU®
| Ocb (4) [Tosopor KOJUTUMATOPA ITYUYKA unu OT'PAHUYNTEJIA ITYYKA U3JTYUEHUS
Ocob (J) HN3ouentpuueckuit nosopot onopet CTOJIA mia ITALHUEHTA
| Ocb(6) | OkcueHrpuuecknit mosopot gekn CTOJIA mna I[TALHMEHTA
| Och (7)) Haxnon (npomonbHbif) aeku CTOJA ana ITAOHMUEHTAT
Ocb (8) KpeH (rmonepeunbiit HakioH) aeku CTOJIA JJIA ITAUHUEHTA®
Hanpasnenue (9) BeprukanpHoe nepemewenne neku CTOJIA mis TTALIUEHTA o
Hanpagneuue (10) [MonepeuHoe nepeMelneHne acku CTOJIA wis [TAUMEHTA
Hanpasnenne (11) [MpononsHoe nepemeiucHue aeku CTOJIA mia [TALIMEHTA
Hanpasneuue (12) Cmewenne MCTOUHUKA U3JTYYEHUSA otHocutenbHo ocu(l)”
Hanpasneuue (13) Cmewrenne UCTOYHUKA HU3IYUEHMHNSA oTHocuTenbHO nosa npu HYJIEBOM YIJIO-

BoM nojioxxeHun IHTATHUBA™
Pasmep FX ITOJISI OBJIYUYEHUS unu OTPAHUYEHHOTO 105 U3JIYYEHUS B
HanpaBiaeHMU Xb, Ha onpeaeneHHoOM paccrosHuu or UCTOYHUKA MN3NTYHYEHUA
(0ObIYHO Ha CTAHAAPTHOM PACCTOSSHMM)
Paamep FY ITOJIA OBJIYVHEHUSA vnu OTPAHUYEHHOTI'O ITOJA U3JIYYEHHUA B
HanpasieHMU Yb, Ha onpeaeneHHoM paccrosHun otr UCTOYHHUKA U3ITYYHEHHUA l
| 1 (obbpIYHO Ha CTAHOAPTHOM PACCTOAHMH) o
Hanpasnenune (16) I euxenne IPUEMHHWKA PEHTTEHOBCKOI'O U3OBPAXKEHMUS n/unu 1EPXA-
TEJISI PEHTTEHOBCKOW KACCETHI B HanpaeiaeHuu X, TIepreHIUKYJISAPHOM OCH |
I (Dwnocu (4) - _
Heuxenue [IPUEMHHWUKA PEHTTEHOBCKOI'O U30bPAXKEHUSA n/unu nepxare-
na PEHTTEHOI'PAGUYECKOUWU KACCETDHI B HanpasicHUM Y, mapauieibHOM
ocu (1) |
i Hanpasnenue (18) HeuxeHue IIPUEMHUKA PEHTITEHOBCKOI'O N30bPAXKEHNWA u/unu nepxare-

ns  PEHTTEHOTPAOUYECKOU KACCETDHI B HanpaBieHUU Z, napaiie]bHOM
ocHn (4)

Mosopor IPUEMHUKA PEHTTEHOBCKOTO U30BPAXKEHUWS u/unmn mepxare- I
ns PEHTTEHOTPA®UYECKOHN KACCETHI ]
Hanpasnenue (20) [Tepemewmenue or ocu ITYHKA U3JTYUHEHHUA x rpanuvue X1 ITOJIA OBJIVUHEHMHWA
unn OTPAHUYUTEIA TITYUYKA HU3JNYUYEHHWUA Ha onpeneneHHOM pacCTOAHHUH OT |
| | NICTOYHHUKA HU3JIIYHEHWA (0ObiyHO Ha CTaHAAPTHOM pPacCTOSIHHH) |

Hanpasnenue (21) ITepemewenne ot ocu ITYUKA U3JIYUEHUSA x rpanuue X2 MMOJIS OBJAYYEHUSA
untn OTPAHUYUTENA TTYUYKA UIJITYYEHHWSA nHa onpeneneHHOM pacCTOSIHUM OT '
MCTOYHHUKA HU3JTYYHEHWA (06bIYHO Ha CTAaHAAPTHOM PAcCTOSHHMH)
[Tepemeutenne ot ocu INYUKA UIJIIYUEHHWA k rpanuue Y1 ITOJISA OBJIYHEHHUSA |
unu OTPAHUYUTEIIA TTYHKA HU3JTYHYEHUHUA Ha onpeaeieHHOM pacCTOSHHUU OT
NCTOYHHUKA MUI3JIIYHEHHUA (obblyHO Ha CTAaHAAPTHOM DPACCTOSHUH
Hanpasnenue (23) [TepememieHue ot ocu ITYUKA UIJIYYEHMUA k rpanuue Y2 TTOJA ObJAYUYEHUSA
unn OF'PAHHUYUYNUTEIIA TTYUKA U3NYHYEHUHWSA Ha onpeaeciieHHOM pacCcTosiHUM OT

| HCTOYHHUKA M3JIYHEHMUA (0oO6biYHO HA CTAHAAPTHOM PAaCCTOSIHMH)

* HaxnoH u xpeH PAIUALIMOHHOUW T'OJIOBKH u nexu CTOJIA mna TTALLMEHTA  Bokpyr oceil (2),
(3), (7) nnu (8), a Takxe BepTtuKanbHoe cMmeicHue UCTOYHUWKA U3JTYUEHMUSA B nanpasnenuu (13) yuuThi-
BaloTcs AJsi coxpaHeHHUs eauHcrBa ¢ TpeboBaHusiMu [TOCT P 50267.1, png ynpolueHUsT HAcTOSILIEro craHaapra
OHU B JajibHEN1IEM HE YITOMHUHAIOTCA.

** 910 npuMeHnMo X wkane CUMYIIATOPA, koropas sausier Ha pacctosiHue ot MCTOYHUKA HU3JTY-
YEHMUWS no ocu poraumu.

Pasmep (14)

f’a:*.mep (]—3_)

HanpasneHue (1 75

HanpasneHue (22)

3* 7
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S5 Hyaesbie no3unuu AIITIAPATA

B HacrosiiieM paszneiie npyuBeleH nepeyeHb Bcex HyneBbIX Mo3nLui yacrei AIITIAPATA, coBepluaroinx
MTOCTYMaTeNbHEIE NepeMELLUECHUS BAOJbL KOOPAUHATHEIX Oceil X, Y, Z U MOBOPOTHI Ha YIVIBI W, ©, 8, OTCUUTHI-

BAaEMBbIE OT HYJISI.

1) Ocb ITYUHKA HU3JIYHEHWSA HanpaBneHa BepTHKaJIbHO BHU3 U ripoxoauT yepe3s U3OHEHTP.

2) I'panuubr X1 u X2 npamoyroasHoro ITOJIA OBJIYVUEHUA unu OTPAHUYUTEIA TTYUKA
HU3JTYUYEHWS nepnienaukyasspHbl ux rpasuuaM Y1 u Y2 u napannensHsl poraunonHoit ocu Yg IIITATUBA.
OTU TPaHULBI OPUEHTUPOBAHBI TAK, YTOOB! BO3MOXHBIE cyMMapHbie yribl nosopoTos KOJIJNIMMATOPA
[TYHKA unun OTPAHHUYUTENA ITYUKA U3JIYYEHHWSA no yacoBoit WK MPOTHB YaCOBOM CTPEIKH ObUIH
OAVHAKOBBIMU UIHY ONM3KUMU K OAVHAKOBBLIM 3HAUCHNSIM.

3) Ocnabnenue nanydyeHus 8 KIMHOBUIHOM OUJIBTPE nonxHo yBenMYMBaTLCA IIPU NepeMe-
LHIEHHWU ero MEHbLUEro oCTporo yria B HanpasjeHUH K LLITATUBY.

4) ITpononeHas cpeausas aunus geku CTOJIA s ITAHMEHTA gonxHa coBnaaaTh ¢ OChIO pOTaLUU
LIHTATHUBA.

J) deka CTOJIA nns IIAIIMEHTA nomxHa Ob1Th MonHocThIO BeiBegeHa U3 [LITATUBA.

6) LUentp IIPUEMHHUKA PEHTTEHOBCKOI'O U3JITYYEHMUA nonmxeH HaxonuThest Ha oc [TYY-
KA U3JIYHEHWUS, a nosepxHocTtb 3Toro [IPUEMHWKA nosxHa obite Ha yposHe U3OLUEHTPA ATIITA-
PATA.

7) Bonee minHHasa ctopoHa aepxateiss PEHTTEHOTPAOUYECKOU KACCETHI nosxHa ObITh
napaynenbHa ocu poraurMu LITATHBA Yg, a mi1ockocTh 3TOro AcpKaTessi A0/KHA OBITh NeprieHAUKY/IsSIpHa
ocu KOJINTMMATOPA HYYKA unu OTPAHUYUTEIIA TTYUKA U3JTYYEHN L.

6 1lIkaasl, rpanyupoBks, Hanpasjenus 1 JTUCITINIENA

JIng yacreit AIITTAPATA, HaxoosILIMXCS B HYJIEBBIX YIVIOBBIX WIH JUHENHBIX TI0JOXEHUSIX, UMEIOTCS
clienyoliue 0003HaYCHUA MTOKa3aHU N 1IKa ¥ HarpasaeHUN.

6.1 Poranusa IITATHUBA (pucynku 14a u 14b)
Ilokazanune Bo3pacraer ot (" 7o 359° npu nosopore LITATUBA 1o yacoBoi cTpenke, ecnm CMOTpeTh Ha

Hero U3 U3OLLEHTPA.
O6o3HayeHue: Yron nosopora HITATHUBA
Qg =

[TpumeuaHnue — LLITATUB AIIITIAPATA paboTtaer oT npuBoaa; ero BpallleHHUE, HAMaTbIBAaHUE Kabens,
rMOKMX LIJIAHTOB M T. II. NIPOUCXOAST C nNpepbiBaHueM. Hampumep, NpeanoyioXuM, YTO MYYOK MOBOpavyHBaAETCA OT
HarpaBaeHus Beepx (180°) uepe3 HanpabneHue BHU3 (0° wnam 360°), BHOBB K HanpasineHH1o BBepx (180°), roe ocraHas-
mvuBaetcs. Ecau npeasiayuiee OBJIYUEHUME Ha 360° coBepiuanoch rmo yacoBoi cTpenke oT 180° mo 180°, To cnenyio-
uiee cektopHoe OBAYYEHWUE nomxHo coBepillaTbcsl MPOTHB YacoBo# crpesiky; 3areM ia apyroro OBJIYUEHUA

M0 YacoBOM CTpesiKe HYXXKHO ripeaBaputeabHo BepHyTh HITATHUB B nonoxeHue ¢ HeobXoAMMBIM HavadbHBIM YIVIOM.
ITosToMy ana npaswiabHoit noaroroeku Kk OBJIYUEHUIO HyxHO MMeTh naHHbie 0 npeapiayiieM ceaHce OBJIYYE-

HWNA na annapare.

6.2 ITosopor KOJININMATOPA ITYUYKA wim O'PAHHYNTEJIA ITYYKA U3JIYYEHHUA (pucyHKH

15a u 15b)
ITokazanue yBennuuBaeTcs ot 0° 1o 359° npu BpallleHUM MPOTUB YACOBOH CTPEJIKHU, €C/IH CMOTPETH U3
NCTOYHHUKA U3JITYYEHUS na KOJINTUMATOP ITYYKA unu OTPAHUYHMUTEIID ITYUKA U3JIYHE-

HUASIL.
O6o3HaueHue: Opuentauvsa KOJIJIMMATOPA TTYUKA unn OTPAHUYUTEA ITYUYKA U3JTYYE-

HUA
6b =
6.3 Ilosopor KIMHOBHNJIHOI'O ©®PHJIBTPA (pucynku 7 u 14a)
[Toxazanue Bospactaer ot 0° mo 359° npu nosopore KIMHOBUIHOI'O ®HUJIBTPA no yacosoi
cTpesike, ecnu cMoTpeTh Ha Hero U3 UCTOYHUKA U3JTYUHEHHNAL.
O6o3nayeHue: Opuentauusgs KIMHOBUIHOT'O ®UJIBTPA
Ow =
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MpumMevanue — KIMHOBUIHBINU OUIILTP MoXeT He UMETb YCTPOUCTBA I €ro MOBOPOTA BOKPYT

ocu Zb, HO MoXeT ObITb NpUcNocobsieH I pa3MelleHUA B ONpeleNeHHbIX TMOJIOXCHUAX, COOTBETCTBYIOLINX YIJIaM
0°, 90°, 180°, 270°. B Takux cny4yasix MoxHo nmoay4atb Ha JUCITJIEE nudopmauuio o nonoxeuuu KIIMHOBUIHO-
[O OUITBTPA (nanpumep, opueHTaumu KJIMHOBUIAHOT'O OUIIBTPA ew = 270°).

6.4 ITOJIE OBJIYYEHHUA vim OTPAHNUYEHHOE PAANAIIMOHHOE ITOJIE

KOJIJNIMMATOP ITYUYKA unu OIT'PAHUYUTEJIDb ITYUYKA OBJIIYYEHWMS yacto cocTouT U3 CUM-
METPUYHBIX Nap MOABUXHBIX 3JIEMEHTOB, KOTOpPbIE O0PAa3yIOT OrpaHUUeHHOE NPSAMOYTOJbHOE MOJie, CHMMET-
PUYHO pacroyioxXeHHoe OTHOCUTENBbHO ocH noBopoTa (4) KOJIJIMMATOPA ITYUKA vnu OTPAHHUYHUTE-
JIA TTYYKA U3JTYHEHMNAAL.

Koroa KOJINIMMATOPOM ITYUKA unu O'PAHHAUYUTEIIEM TIYUKA U3JTYUYEHUSA mMoxHO
yripasisaTh Tak, 4YToOwl rpsiMmoyronasHoe I10OJIE OBJIYHEHWUS unu ITOJE NU3JIYYEHUSA pacnonaranoch
HecUMMeTpUYHO oTHOCUTENBbHO OCH potauuu KOJIJIMMATOPA uan OTPAHUYUTEITA ITYUKA U3JTY-
YHEHWA, To B 06iyyaeMoM Tesie, MOXHO CO30aBaTh aCHMMETPUYHOE JO3HOE I10JI€.

Ecnan KOJINTUMATOP ITYUYKA unu OTPAHUYUTED ITYYKA U3JIYYHEHWUS cocTouT M3 Hezasu-
CUMO YIpPABASAEMBbIX MOABUXHbBIX 2JIEMEHTOB, TO €CTh €CJIM UMEETCSI MHOTO3JIEMEHTHBIN (MHOTONJ1IaCTMHYA-
Thill) KOJIUIMMATOP TIYUKA, To MOXHO (pOpMHUpPOBaTL HenpaBWIbHbIe (MHOrosneMeHTHele) [TOJIA
OBJIIYUYEHWA vunu orpanuyerHsie TTOJIA U3JTYUHEHHUA.

Bo3MOXHOCTb NMPUMEHEHHUSA HACTOSLLErO CTaHOapTa MpeAnosiaraeT HaTM4yue CUTyaluy, Koraa Kpaii ane-
meHTa, popmupytoutero IMHOJIE OBJAYUYEHUWUA (unn ITOJE U3JIYUHEHUWS), nepexoauT 3a ock poTaLnu
(4) KOJIJIUMATOPA ITYUKA unu OTPAHUYHNUTEIIA ITYUYKA U3TYUHEHWUWSL.

Pasmeps! [TOJIA OBJIYVUEHHWSA unu ITOJA N3TYHEHHWS usmepsiior B miockocTU, NepreHaIuKy-
nsipHo# ocu (4) KOJINIMMATOPA ITYUKA unu OTPAHUYUTEJA [TYUKA U3ITYUEHUWUS, Ha onpene-
neHHoM pacctossHuu oT MCTOUYHHUKA U3JIIYUHEHHA (00b1yHO HA HEHOPMHUPOBAHHOM PACCTOSIHUM OT
NCTOYHUKA U3JIYHEHHUS).

6.4.1 Kpas ITOJIA OBJIYUHEHMS unau rpanuus I1OJISA U3JITYHYEHUWUSA (pucyHok 16a)

Kpas X1 n X2 110J151 OBJYYEHWA (unu ITOJIA U3JIYYUYEHMA) napannenbHbl ocH poralmu
LLITATHUBA, a kpas Y1 u Y2 nepnenaukynsipol ocu porauuu HHITATHUBA, koraa yron nosopora KOJIJIN -
MATOPA ITYUYKA vunu OTPAHUYUTLEIIA ITYUKA U3JTYHYEHWA paseH Hymo. ITonoxenusa kpaes I[TOJIA
OBJIYHEHHWA unu ITOJIA N3JTYUEHHWA B nnockoctu (onpeaeneHHoO BbIlLE), B KOTOPOIl pacCMaTpHUBAaET-
cs1 KoHpurypauus [TOJIA ObJIYHEHHWA vnau 11014 U3JTYUHEHHUA, onnceiBaoTcs 3HaYeHUSIMU KOOPIIH -
HaT KpaeB X1 ¥ X2 BOoabp KOOpANHATHON ocu Xb U KoopauHaTt Kpaes Y1 u Y2 snonas ocu Y.

Ha pucyHke 16a nokasaHo ycrpoiictBo hopmuposanus nyuka CUMYJIISATOPA s TYYEBOU TE-
PAIINUN, onpenenstouiee ITOJIE U3JIYHEHHWA, Kotopoe He HyXAaeTcs B OoNpeacieHHH Pa3MePOB, OHO
oonbiie OTPAHHUYEHHOTO ITOJA U3JTYYEHUWA, n 510 npeBbilieHUe MOXET ObITh HEpAaBHOMEPHBIM.

6.4.1.1 Kpas X1 u X2

Ecnn cmorperb Ha LLITATHB, kpait X2 6yaer HaxonuTbCs cnipaBa oT Kpas X1.

Ecnu kpait HaxoouTtcs cripasa oT ocH riopopoTa (4) KOJINIMMATOPA TTYUYKA unu O PAHHUYUTE-
A TTYUKA USJTYUEHHNA, To noka3aresib ero noJjio)XeHUsI UMeeT MOJIOXKUTENLHOE 3HAYEHUE.

Ecnu xpait HaxoauTcs caesa ot ocu nosopoTa (4) KOJITUMATOPA TTYUYKA mvinu OTPAHHUYHUTE-
JISI TTYUKA U3JTYHEHUS, To nokasaresnb ero mojsioXXeHUs: UMeeT OTpULIATENIbHOE 3HAUYeHUE.

6.4.1.2 Kpas Yl u Y2

Kpait Y2 naxoautcs 6anxe kK HITATUBY, yem kpant Y1.

Ecnu xpait HaxoauTca Mexay ocbio nosopora KOJUVIMMATOPA ITYYKA nan OT'PAHUYHUTEIIA
[TYUKA U3NTYUHEHHUA n HITATUBOM, noka3zartenb ero NOJOXeHUSI UMEET MOJIOXUTEJIbHOE 3HaUEHHUE,

Ecnu xpait HaxonuTtcs 3a ocblo noBopoTta (4) KOJJNIMMATOPA TTYUYKA unu OIT'PAHUYUTEIISA
IMMYYKA U3JTYUYEHHWA, soanu ot HLITATHUBA, noka3arenb ero rojoXxeHust UMeeT OTPULIATEJIbHOE 3Haye-
HUE.

6.4.1.3 MHorosneMeHTHbIE Kpas

s MHoroaneMeHTHbIX (MHororiactTuH4YaThix) KOJINIMMATOPOB ITYYKA (cM. pucyHku 161, 16j u
16k) npuBeneHHBIE NpaBUIa NPUMEHHUMbI K KpasiM KaXIO0ro 3/JIeMEHTa;, KaXIblii 3JIEMEHT OnpenesisieTcs ero
nopsakoBbIM HoOMepoM — oT X101 go X1N; ot X201 no A2N; ot Y101 no YINu ot Y201 no Y2N.

X201 u X2 N HaxonsTca nanblue cipasa, yeM X101 u X1 N, korna Habnogatens ctout JulioM K LI TA-
THUBY.

B vHanpasnenuu kK IHTATHUBY 3neMeHTh! pacrosoXXeHbI B CICAYIOLLIEM MOPSIIKE:

X101; X102, ..., XIN
X201; X202, ..., X2N
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Y201 u Y2N onnxe xk HLITATHUBY, uem Y101 u YIN.
Habnronarens, crost anuoM K LLITATHUBY, Buaur stv anieMeHThI B ClieayiolleM nopsijike (Ciesa Harpa-
BO):
Y101, Y102, ..., YIN
r201, Y202, ..., 2N

[ITpumMeuanume— N MoOXeT ObiTh Oonbliie 9, TOATOMY MCIHONBIYIOTCS JABA UUCHA, NEPBOE U3 KOTOPLIX
SABNSICTCS HYJIEM.

6.4.2 NMunnkauusa Ha JUCIUIEE ITOJIA OBJIVYEHHUA nau OTPAHUYEHHOT O ITOJISI U3J1Y-
YEHUSA (pucyHku ot 16a 1o 16k)
6.4.2.1 Inst npsamoyrosbHoro cnMmmerpuyHoro I10OJISI OBJIYVHEHHUA vnn OTPAHUYEHHOTO ITOJIA
U3NTYYEHUWUS Ha JUCITJIEU HyXHO BBIBOOUTS JIMLIB pazmepbl FX U FY, KOTOpBIe SBNSAIOTCS PACCTOSTHUS -
MU Mexay Kpasasmu X1 u X2, Yl u Y2,
OHu onpeaensaoTcd Kak anrefpanuyeckue pa3HoOCTy 3HaYeHUd X2 u X1, Y2 u Y1:
FX=X2—X1;, FY= Y2—Y]1.
FXwu FY BoiBomsaTt Ha JJUCITJIEHM Bcerna 6e3 3HAKOB «+» WM «—».
O6o03Hauenue: I1OJIE OBJIYYHEHHWA unn OTPAHHUYEHHOE I1OJE U3JTYHEHUSA
FX=; FY=
Koraa B mnane ObJIYHEHHWIA npsimoyronvHoe I1OJIE OBJIYUEHWSA nnu OTPAHUYEHHOE I1OJIE
N3JIYYEH WS 3agalor aByms yucinamMu, pasmep FX ykaswsiBaioT nepezn pasmepoM FY.
Hanpuwmep, INTOJE OBJIIYYEHWS, 3anucannoe B Buae 10x12 cm, oznadaer, yro FX= 10 cm, a
FY =12 cm.
6.4.2.2 Ina acummerpnyHoro npsimoyroabHoro ITOJIA OBJIVIYEHUSA niu OTPAHUYEHHOTI'O
IMOJS UBNTYYEHUS pasmepst FX u FY Beisoasit Ha JIMCITJIEU, yka3wiBas Hapsay ¢ HUMU X1, X2 u
Yl, Y2, To ecth nmonoxenus kpaes [TOJIS OBJIYUYHEHHUA unu OTPAHUYEHHOTO ITIOJIA U3JIYYE-
HHA orHocutensHo ocu potauuu (4) KOJIJIMMATOPA ITYYKA nan OTPAHUYUTEIA ITYUYKA N3-
JIYYEHHWA.
O6o3nayenus: 11onoxenus Kpaes:
Xl =1 X2 ==
Pazmep T1OJIA OBJIVHEHUWUA unu OTPAHHUYEHHOI' O ITOJIA U3JTYYHEHHUA:
FX =
IlonoxeHust Kpaes:
YI=%; Y2 = %
Pasmep T1OJIS OBJAYYEHHUA unu OTPAHHUYEHHOI'O I10JIA U3JIVUEHHWA:
FY =
[Tpumeuanue— CrnenyeT OTMETUThL AJIsi MPUMEpA, YUTO YCTAaHOBJIEHHBIE ABe naphl 3jteMeHTOoB KOJIJIU -
MATOPOB TTYUYKA unu OTPAHUUYUTEIENA TTYUYKA UITYUYEHUS ucnonb3yioT w1 NOJYYEHNS CUMMETPHY-

HOro nojyst pasMepoM FX 1 uX nepeMelIeHUS [UIST CO3MaHUS aCUMMETPHYHOTO IO, UMEIOLLETrO pasTuyHBINi pa3zMep
FX

6.4.2.3 nst HenpaswiabHoro ITOJIA OBJIYYEHHUA vnu OTPAHHUYEHHOT O TTOJIA U3JTYUYEHUA
(Hanpumep npu padore ¢ MHOoTOANIEMeHTHBIM KOJIJIMMATOPOM I1YYKA) 10J15XKHO BBIMTOJIHATBCS OJHO
M3 OBYX CJIEOYIOLMUX TPeOOBAHUN:

BAPHUAHT 1 — KoopauHarbl KpaeB KaXAoro 3jieMeHTa, QOPMHUPYIOLLIETO HENMPaBUJILHOE I10JIe, HYXXHO
BbicBeunBath Ha JJUCIIJIEE coBMecTHO ¢ nopsiaxoBbeiM HoOMepoM 3siemeHTa. Haripumep, X103, X203 pns
aneMeHTa (3. BhicBeUMBalOTCS TaKXKEe paCCTOSTHUSI MEXAY KpasiMH MPOTHBOTIOIOXHBIX 3JIEMEHTOB.

FX03 paBHO pa3zHOCTH anre6panyeckux sHaueHU X203 u X103.

O0o3HaueHHe:
FX03 =
X103 = %
X203 = £,

BAPHUAHT 2 — Kpait kaxnoro anemeHTa noaxeH ObiTh npeacrasieH Ha JAUCIIJIEE rpaduuecku,
COBMECTHO C YUCJIOBBIM M rpapMUECKUM MpeacTaBjIeHUEM OLLUUOKH MONMOXEHUS KaXI0ro 3JIeMeHTa.
6.5 N3onenrpuaeckuii nosopot onopsl CTOJIA nna ITATIMEHTA
[MTokazauus ot 0° 1o 359° yBenMynBaloTCS B HArpaBJAeHUH IPOTUB YACOBOHM CTPEAKH, €CAH CMOTPETH
CBEPXY.
O6o3HaueHue: Yron onopbl CTOJIA nng ITAUUMEHTA
0s =
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[TpumeuyuaHue — Takoe xe ycaosue npuHsaTo ansd ornopsl CTOJIA ansa [TALIMEHTA.

6.6 Dkcuenrpuyeckuii nosopot aeku CTOJIA piaa ITAITMEHTA

ITokazanus ot 0° 1o 359° yBesIMuMBaKOTCA B HAlNpaBjeHUH NMPOTHUB YACOBOM CTPENKH, eCIM CMOTPETH
CBEPXY.

O06o03HaueHue: Yron skcueHTpruueckoro nosopotra aeku CTOJIA mna ITALIMEHTA

0s =

6.7 JInneiunie nepememienun aexu CTOJIA ma ITAITUEHTA

6.7.1 BeptukansHoe nnepemeuteHue aexu CTOJIA s ITAIIMEHTA

[ToxazaHus yBeIMUKBAIOTCS B HAMIPaBJIeHU U BBepX OT Haubosee OTpULIATEJIBHOTO K Haubonee monoXu-
TeJILHOMY 3Ha4YeHUIO (HyN€BOE NMOKa3aHUE COOTBETCTBYET MONMOXEHUIO BepXxHeH nosepxHocTH aexu CTOJIA

s TTALIMEHTA Ha ypoHe U3OLLEHTPA).
O6o3HayeHne: BeprukansHoe nepeMelieHue neku CTOJIA ana ITALTUEHTA

17 = x
6.7.2 O6o3HaueHue: [1pononbHoe riepemenieHue geku CTOJIA nng ITALIUEHTA
Ty = &

ITokazaHHe YBEINYUBACTCS OT HYJISI JO MAaKCUMaJIbHOro 3HadeHus, koraa aeka CTOJIA nng ITALIA-

EHTA nBuxercst kK IHTATHUBY.

6.7.3 Ionepeunoe nepemeuieHe aneku CTOJIA nna ITALHMEHTA

[Toka3aHust yBeIMYUBAIOTCA OT HanboOIee OTpHULIATEILHOTO K Hanbojiee MoJIOXKUTETBHOMY 3HAYEHHUIO,
koraa aexa CTOJIA mns ITAILIMEHTA nepeMewaercs cneBa HanpaBo, €Cy CMOTPETb B HaNpaBJEHHH K
IHNTATHUBY.

O6o3HaueHue: [lonepeyHoe nepemeLleHue

Ix ==

6.8 Isuxenuns IIPUEMHHUKA PEHITEHOBCKOTI'O H3OBPAXKEHMU A

6.8.1 IToopor IPUEMHUKA PEHTTEHOBCKOTO U30BPAXEHUAA

ITpu noBopote no yacopoit crpenke, ecnu cMoTpeth 13 HCTOYHUKA U3JIYUHEHUSA, noka3anue

rnoJjioxXeHust MeHsiercst or 0° zo 359°.
Oo6o3HaueHust: Yroa nosopora [IPUEMHUWU KA PEHTTEHOBCKOI'O U3OBPAXEHH S

Or =

6.8.2 PagnansHoe cmeuleHue IIPUEMHUKA PEHTTEHOBCKOI'O U3OBPAXKEHUS oTHOCUTENB-
HO UCTOYHHUKA U3JITYHEHNA

Ecnu I[IPUEMHUK PEHTTEHOBCKOI'O USOBPAXEHUA nuxerca xk CTOYHUKY UIJITY-
YEHUA (nonoxenue HCTOUYHHUKA U3ITYUEHHA cooTBeTCTBYET HYIIO), MOKA3aHUE TTOJIOXEHUS MEHSI-
eTCS1 OT HAanOOJbLLEro OTPULIATEIBHOIO 1O HAUMMEHBLLETO OTPULIATEILHOTO 3HAYCHUS.

Oo6o3HayeHue: Paccrosinue or UCTOUHUKA U3ITYYEHUA no IIPUEMHUKA PEHTTEHOBCKOI'O
NM30OBPAXEHUWA

PUII =

6.8.3 PaguansHoe cMeleHue [IPUEMHUKA PEHTTEHOBCKOI'O M30BPAXKEHMS otHoCHUTENB-
Ho USOLEHTPA

Ecnau IIPUEMHUK PEHTTEHOBCKOI'O U3OBPAXKEHWUA ynansiercs or UCTOUHU KA U3JTY-
YEHWA, noka3anue ero nonoxeHust MeHsieTcst oT Hyas (B USOLUEHTPE) no Haubosneliero orpuuaTeIbHO-

ro 3HaUeHUsI.
O6o3Hauyenue: PaccrosgsHue ot USOLUEHTPA no IIPUEMHUKA PEHTTEHOBCKOI'O U30OBPA-

KEHHUA
Rz =
6.8.4 ITpononsHoe cMewenne [IPUEMHHUKA PEHTTEHOBCKOI'O U3OBPAXKEHU S
[MTpn npuonuxednun IPUEMHUKA PEHTTEHOBCKOI'O U3OBPAXKEHUWA x IHTATUBY noka-
3aHHE Ha LKaJie ero NoJioKEeHUs YBeJIMUYNBAaeTCsl OT Hau0O0JbLLIEro OTPULIATENIbHOTO K HAaUOOJIbLIEMY ITOJIOXU -

TeJIbHOMY 3HayeHU10. HyneBoe 3HayeHue cooTBeTcTBYET NoJioxeHuio B USOILLEHTPE.
O6o3HaueHue: [IpononbHoe cMemienne IIPUEMHUKA PEHTTEHOBCKOI'O U3OBPAKEHUW

Ry =&
6.8.5 TTonepeyHoe cmemeHne IIPUEMHUMKA PEHTTEHOBCKOI'O U3ObPAXKEHHNA
[Tpu asmxeunn [IPUEMHHUKA PEHTTEHOBCKOI'O U30bPAKEHMS cnesa HanpaBo s Ha-
ontonatens, crosauero nulioM K HITATHUBY na paccTosiHuM OT Hero, npepbillaiolieM pacctosHue 1o U30-
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LHEHTPA, noxa3aHue rnojoxeHus yBEINYMUBAETCA OT HAUOOJIbIIEro OTpULIATENBHOTrO 10 HauboIbILIEro MoJIO-
XurteJbHoro 3HayeHHs. HyneBoe 3HaueHHe cooTBeTcTByeT nosioxeHuo B U3OUEHTPE.

Ob6o3nauenune: Ilonepeunoe cmemenue I1PUEMHUKA PEHTITEHOBCKOI'O U3BOBPAXKEHW S

Rx = *

6.9 JIpyrne mxaJjbi

B vzoueHTpruueckux AIITTAPATAX Hynb 1iKanbl, NoKa3niBawuii paccrosiie ot ocu nosopora HHITA-
THUBA no UICTOYHHUKA U3JTYHEHMUA, naxonutcsa Ha ypoBHe U3OLIEHTPA¥*,

Hynp wmkanel, nokassiBawowed paccrogsHue or UCTOUHUKA U3JTYUEHWA Boons ocu [TYUKA
U3JTYYEHWUS, naxonutcst Ha yposHe UCTOUHHN KA U3NTYHEHUA.

Hynp wikansl, nokassiBarwluei paccrossiue or U3OLEHTPA Bnonas ocu I1YUYKA U3IJTYUYEHNS,
Haxooutcs B U3OLIEHTPE.

Tadnuua 2 — KoopauHaTHbIe CHCTEMBL

O603HayeHHe MartepHUHC- |_Haqan0 KOOpAWHAT YcTpoHCcTBO NMOBOPOTA | Y%TDDHCTBU (mu“ °b-
CHCTCMBI Kasad CUCTCMaA CHCTEMDbI BOKpYr OCH Ha yron 0 ?]eeKT)’ JTMHEHHOE
. peMelieHne
— _ _
f — Henoasuxnas cu- | Her | It Het (6a3zoBas cucrteMa) | Het (6a3oBas cuctema)
CTEMA | l
DA | .. T S
|€ — CHUCTEMaA I_UTA- f Ig — N30IIEHTP HN3oueHTpHUUYeCKUH I TA- | NCTOYHHUK H3JIY-
| TUBA | THUB; Bokpyr Yg Ha yron ¢g | YEHUWUA; Boonb Zg.
! . l | [TPUEMHMUK PEHT-
[[TEHOBCKOI'O U30b-
| | PAKEHUSA Rx, Ry, Rz
_LBIlonb Xeg, Yo, Zg
b—cucrema KOJITH- II g | b — UICTOUYHHUK | KOJITUMATOP IMYUKA | [InockocTh HA HOP-
MATOPA TIVUKA | | U3JTYYEHUS W3JTYYEHUS unn OTPA- | ManbHOM paccTOSHHUY
t unn O'PAHUYNAUTE- | l HUYUTEID ITOJIA HU3-| OBJIYUEHUA; saons 2b. |
(JIA TTOJIA U3ITY- JIYUEHU S, Bokpyr Zb Ha [TONE OBJIYYEHHNA |
YEHUA | yron 6b unu OFPAHMYEHHOE |
| ITOJIE U3NTYUYEHUWI;
| BROJIL Xb U Yb. N
| KINMNHOBHUIHBI N |
OUNBbTP; Bnons Xb u b |
_ I . . i —

Iw — Touka, Bri6- |[KJUHOBUAHBI AU — |
paHHass Ha KJIW- | ®UJIBTP; Bokpyr Zw Ha
HOBUIOHOM |yron 6w
G)HHbTPE

Ir — UEHTp Tiowa- | I'IPI/IEMHI/IK PEHTFE— —

w — cHuctema KJIN-
IHOBUIOHOTO
OUIIBTPA

t

’r — cHucteMma TIPU-

| EMHUKA PEHTTE- a1 M306paxenusd HOBCKOI'O UBOBPAXE-

Il HOBCKOTI'O U305b- HUS; Boxpyr Zr Ha yron

PAXKEHHWA or

S — CHCTEeMa Onopbl Is — Toyka Ha m3o- | Onopa CTOJA nna ITA- — |
CTOJIA pna TTALHA- neHrtpuueckoit ocu | HMUEHTA; Bokpyr Zs Hal

EHTA MOBOpPOTA CTONA yroj 0s

el

* Bripaxeuue «Ha ypoBHe U3OIIEHTPA» siBnsieTcst HeonpeaeaeHHbIM, HYXIAETCS B PAa3bSCHEHUH.
B pannonyknuanbix A[TTTAPATAX mns TYYEBOUW TEPATIUUN umeetrcss o6bemublit UCTOUYHUK U3JTY-
YHEHHUS, koTopslit YyCAOBHO MOAECTUPYIOT 3(PHEKTUBHLBIM TOUYEYHBIM WCTOYHMKOM, HAXOAAIUUMCS HA €ro OCH, B
CepeauHE nepeaHero Topua akTHBHOH MAaccChl.

[Tonoxenve 3pPEKTUBHOTO TOUESUHOTO UCTOYHHUKA B YCKOPHTENbHBLIX TCPalNCBTUYECKUX annapartax onpeneis-
eTcsl reomerpueit POKYCHOTI'O TTATHA Ha mMuwleHn yckopuTens.

B ob6oux cayyasix HEOOXOAUMO MMETHL OMPEACSIEHHBIM OpHMeHTUp Ha BHellHeH rnoBepxHocth PAIIMALIMOH-
HOU T'OJIOBKU AITITAPATA, cOoOTBETCTBYIOLUMIT MECTOHAXOXAEHHUIO 3(PPEKTUBHOTO TOYEUHOr0 MCTOYHHMKA Ha
ocu [TYUYKA HU3JIYUEHHNA.
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Oxkonuanue mabauyst 2

I O6o3HaueHue MaTepuHc- | Hayano xoopauHar YcrpoiicTBO noBopoTa f}%ﬁ‘:{fpfgfﬁnﬂ“%@g ﬁg,
CHUCTEMBI | Kast CUCTEMA CUCTEMbI BOKPYI' OCH Ha yron neper:delucHHe
L - i} — _ - _ —— P _ _
€— CHCTEMa 3KCLEH- | S le — touka Ha 3Kc- | Jeka CTOJIA ana ITAUHM-| Heka CTOJIA nna TTA-
lTquecxoro Bpalle- neHTpuyeckoil ocu | EHTA; Bokpyr Ze Ha yron| IMEHTA; Boons Xe, Ye,
Hus gexu CTOJIA gns nopopora JAEKHW | 6e VA4S
ITAHUEHTA CTOIJIA
- . . — | , ] N . _ —
It — cucrteMa aeKu | e It — Touka Ha cpe- | Hert IHAIIMEHT:; Bnoar AXt,
CTOJIA ona ITALIU- | NUHHOH JIUHUMU Yt, Zt
| EHTA HEKHN CTOJIA |
— _— . 1_. - — — — — S |
r-p — cucrema IHALIH- | t Ip — Touka, BLIO- — —[ — |
EHTA* paHHast B Tene [1A-
: HUEHTA

* Haxonurcs B ctanuu pa3paboTKH.

Zf Zg

S
Ig
/o
Xt Xg
HenoasiuXkHasn Cucrema CucreMa CuctemMma
cUcTeMa LUTATUBA KONNTUMATOPA KNIMHOBUAOHOIMO
KoOpp/WUHaT [TYWUKA OUTNBTPA

Ys
Xs
Cucrema Cucrtema onopwi Cucrema ackueHtpudeckoro  Cucrema neku
NMPUEMHUNKA CTONA ana NALIMEHTA BpaWeHUs aeku CTONA ans
PEHTITEHOBCKOIO CTONA ana NMAUUNEHTA NMALNEHTA

N3OBPAXEHWUA

S — UICTOYHHUK U3NTYHEHHUA; [ — U3OUEHTP; R/D F — TIOJIE OBNTYHEHUA unn OTPAHHWNYEH-
HOE MOJE U3NYUEHUA; IR — TNTPUEMHHWUK PEHTITEHOBCKOI'O M30bPAXEHHWA

Pucynok la — CucreMsl KoopauHaTt (cM. 2.1.2) ¢ OTCYEeTOM BCEX YITIOBBIX MO3ULIMH OT HYJIS
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Zm Ym

2

Zd

Yd

O¢
%
'
\'a.

o Xd

Pucynok 1b — IlepeHoc Hayana Ko-
opauHaTt Id Bnons HanpaBaeHUH Xm,
Ym, Zm » noBopoT BOKPYr ocH Zd,
napannensbHoit ocu Zm (¢cM. 2.1.4)

Mo YacoBo# cTpernke - cmellleHue o5
Bnpaso oT LHTATUBA -2
[TpoTUB HacoBOK CTPENKU - cMellieHue
Bneso oT LUTATUBA

[1o YacoBou cTpernke - cMelleHue

kK LUTATUBY
[lpoTHs YacoBoW CTpENKU - CMelleHue Mo uacoBoii cTpenke -
oT IUTATUBA cCMeleHue BRepx

MpoTue YacoBOW CTPErku -
CMEeWweHne BHU3

Zd
Im ' ¢d
Yd

Xd

PucyHok 1¢ — IlepeHoc Havana Ko-
opavHar Id Booss HanpasneHuit Xm,
Ym, Zm M noBOpOT BOKpPYr ocH Yd,
rnapanneapbHoi ocu Ym (cMm. 2.1.4)

K IUTATUBY

y — nOBOpOT Y U Z BOKPYr X;
¢ — noBopotr Z U X BOKPYT Y,
6 — roBopoT X U Y BoKpyr Z

IIpuMeyanwme — B HenoasuxHoi ccteme KoopanHaTt ocu X ¥ Y napayuiefibHbl 1ONY TTOMEILEeHNs, a OCh

Z — BEPTHKAJIBHA.

PucynHok 2 — MarepuHckas npaBass cucteMa KoopaumHat XYZ (M3oMETpHYecKoe M300paxeHue), B KOTOpOoH

ITOKa3aHbl HAIIPaBJICHHUS NOJIOXUTEJBHBIX TOBOPOTOB Y, @, 8 ISl AOYEPHEI CUCTEMbI KOOpAUHAT (CM. 2.2)
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Cucrema

HenogsunxHast cucrema
koopAuHaT

f

Cuncrema NPUEMHUKA
PEHTFEHOBCKOIO

U3OBPAXKEHUA

I'OCT P MHOK 61217—99

Cuctema onopsl CTOSA
Ana NALIMEHTA

CUCTEMA IKCLIOHTPUSECKOMD
spawexns aekn CTONA

KONNMUMATOPA
[TYHKA unu
ONMPAHAYUTENA
MY4YKA
N3NTYYEHWA

b

Cucrtema
KNMHOBUAOHOIO
OUNBETPA

W

ans NAUMEHTA

r
o

Cuctema sexkv CTONA
Ana NMAUVNEHTA

t

Cuctema NMAUMEHTA

P

Pucynok 3 — HMepapxuyeckas ctpykrypa cucreM koopauHar (cm. 2.1.3 u 2.1.5)
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Pucynoxk 4 — IToBopoTt Ha yros ¢g = 15° cucTeMbl
koopauHat IIITATHUBA Xg, Ye, Zg B HenTOABUXKHOM
cucteMe xoopauuat Xf, ¥, Zf (cm. 2.3)

5*

b s YD

eb/

(MapannenoHa ocy YQ

NapannenbHa ocu Xg

YQ

FY

FX

PucyHok 5 — IloBopoT Ha yron 6b = 15° cucTeMBbl KOOpaH-
Hat KOJITUMATOPA TTYUKA unu OTPAHUYUYUTENSA
[TYYKA U3JIYYEHHKUA (Xb, Yb, Zb) B cucteMe Koopiu-
Hat LHTATUBA (Xg, Yg, Zg) u pe3ynbTHpylolilee MOJO-
xeuue ITOJA OBITYYEHUA (vnm OTPAHUYEHWA
[MTOJA U3JTYHEHHNA) ¢ pasmepamu FX n FY (cMm. 2.4)
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Ys

YF
GS BS /’

Mnockocts XY, YT
S HenNoABUXHOM
\ CUCTEeMb!

_—,_.__-— ___--

Ye.

YcTpoicTeo
noeopoTta CTOJIA

Ocb 3KCUeHTpUYecKoro
nOBOpPOTA

[IpuMeuanue— Ocp Xe napannenbHa ocu Xf, a och
Ye napannenbHa ocH ¥T; 8e = 360° — 6s; 8s = 15°, 0e = 345°.

Pucynoxk 10 — IToBopoT 3KCLEHTPHUYECKON CHUCTEMBI KOOPANHAT
neku CTOJA mna ITAHMUEHTA Ha yron 0Oe B cucTeEME
koopauHat onopel CTOJIA mna ITALIMEHTA, xoropas mno-
BOPAYMBACTCS HAa yroja 0s B HEMOABMXHONM CHUCTEME KOOPAWHAT;
Be = 360° — 0s (cM. 2.8 1 2.9)

Ze k f Zf
| Le |
| |
Y. Jo | YT
eyp—oo- 5 1 °© . 000
| | Tz=-20 cMm "

|

i

I Os=0°
I De=0°
|

|

|

A v W

Pucynok 11a — Jleka CTOJIA ansa ITALIMEHTA naxoautcsa nox UBOLLEHTPOM Ha pac-
cTossHUMN 77= — 20 cM (cM. 2.8 1 2.9)
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OcoboAa TOMKa Ha peke
CTONA ana NALEHTA

N3OUEHTP

PucyHok 11b — CmeleHne cucteMbl KoopauHat aeku CTOJTA
anst ITAUUEHTA (Tx = +5, Ty = Le + 10) B cucreMe Koop-
nuHaT onopnl CTOJIA ang MNMAUUHUEHTA AXs, Y¥s, Zs 1 noso-

poT (8s = 330°) B HenoaBuXHOI cucTeMe kKoopauHaT X, T,
Zf (cM. 2.8 1 2.9)

IKCUEHTPUHECKUA NOBOPOT
neku CTONA ana NAUMEHTA

N3OUEHTP

CmMellenne

IKCUEHTPpU4ecKou
ocU

Os = 330°
Be = 360° - Os = 30°

PucydHok llc — [IloBopor cuctemsl koopauHaT geku CTOJIA pnga
[TAHUEHTA (6e = 30°) oTHOCHTENBHO 3KCUEHTPUYECKON CUCTEMBI
neku CTOJA nna TTALIUEHTA. ITosopot onopnt CTOJIA nns ITTA-

[IUEHTA (6s = 330°) B HermoaBuXXHOM cucTeMe KoopauHat. 1x = 0,
Ty= Le (cM. 2.8 1 2.9)

19
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20

Uucsosas nHaukauusg yria nopopora KOJINIMMATOPA T1YY-
KA: 30°

Pucynok 12a — Ilpumep wkanet KOJIJIMMATOPA ITYUYKA:
yKasaTteab Ha MaTepnHCKYIo cuctemy (ILLTATHUB), mkana Ha po-
yepHIo cucteMy (KOJINTUMATOP TTYUYKA), suaumbie n3 U30-

HEHTPA (cMm. 2.1.6.2 u pa3gen 3)

Pucynoxk 12b — TIlpumep mikaner KOJINTUMATOPA TTYUYKA: yka-
3aresb Ha pouepHiolo cucteMmy (KOJINIMMATOP ITYYUKA), mkana
Ha MarepuHckylo cuctemy (ILITATUB), suaumeie 13 U30OLEHT-

PA (cMm. 2.1.6.2 u pa3nen 3)
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a) MexaHuyeckana wxana

h) Yucnosble LWKano

| +04,7 |

PucyHok 12¢c — TIpuMeps! wikan (cM. pasaen 3)

PAOVALIMOHHASR
TONOBKA

©),
® ,'
L N— ,L
@_____,__ —::—- fo IHTATHUB
i3
Y FX
Y1
1 @ x2
JKCLUeHTpHU4ecxan
onopa CTONA
ana NALIMEHTA
(.l) G

::::f

MNOCKOCTb YZ I YCTPOUCTBO NOBOPOTA
t CTONA ana NMALIMEHTA MNOCKOCTb XZ
Z

[ITpyMeyaHu4d

1 OcH, HanpaBJIeHHUs U pa3MEpPbl, COOTBETCTBYIOLLIME HOMEPAM, YKA3aHHBIM Ha 3TOM DHCYHKe, MNepeUUcCeHb
B pasaere 4.

2 DIIUnNTHYECKHE CTPEJIKH 03HAYAIOT POTALNOHHOE ABUXEHHUE MO 4YacOBOH cTpesnke, eciau cMoTpeTh Ha 1IITA-
THUB (nnsa oce#t 1 u 8) mnm or IHITATUBA (ans ocu 2), cnpasa ot IHITATUBA (ans oceit 3 u 7), BBepx Ha U30-
OEHTP (ans ocu 4), seepx 3 U3OUEHTPA (ans ocu 5), BBepx oT aexu CTOJA nnsa I[TAHMUEHTA (ans ocu 6).

Pucynok 13a — PotaunonHsiit LITATUB (apantupoBanHsiit K TOCT P 50267.1) ¢ obo3HaueHusMu ocen 1—8,
HanpaBnenui 9—13 u pasamepoB 14 n 15 (cM. pasaen 4)
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BWJ‘ caepxy Xg noBoOpPOTaA CToNA

KOJTNMMATOP MYUKA
Z PAMALMOHHAA nwnm OT PAHAYATEND
" @ MONOBKA Zg | NYHKA N3NYYEHWUA
PoTaunoHHLIA
LWITATAB
Xr
OEPXATENL KNnHOB AHLIV
PEHTIEHO- Cta OWILTP {ecnu oH
PAGUYECKON e MCTIONB3YETCA)
KACCET®b! afnapara
Zr Bun ceepxy Xg
13
NMPUEMHWK
PEHTIEHOBCKOIO
N30BPAXKEHWA
Bua Ha LUTATUB Bna caaau
“ c%nfﬂm NAUMEHTA YCTPOMCTBO Bun cboky [TPUEMHUK PEHTTEHOB-
noBoOpOTa CTONA CKOIO N30BPAXXEHWNA

Mpumeuanue — IApnxenns JEPXKATEJIA PEHTTEHOTPAOUUYECKOUW KACCETDI: HanpasneHue
(17) — mpBuxeHue mapannenbHo ocH (1); HanpaBaeHHe (18) — ABHXEHHE MepNEHAUKYAAPHO HarnpabieHUSIM (16) u

(17); ocb (19) — porauus

Pucynoxk 13b — Uzouenrpuueckuit CAMVIIATOP nns TVUEBOU TEPAITUU unu panualMoHHbBI TepaneBTHYEC-
knit AITTTAPAT c o6o3HayeHusaMHu oceit 1; 4—6; 19, nanpaenenuit 9—12; 16—18 u pasmepos 14; 15 (cM. pasznen 4)

FY @ NONE U3NYMEHUA aucTaHUMOHHO

AIMMAPATA ana NYYEBQW TEPANUAA
unu OrPAHANEHHOE NONE

M3NYYEHUA CUMYNSTOPA
ans IYSYEBOV TEPAMU

I
] T CAMYTNTATOPA ans

@ NYYEBOW TEPANMWA

PucyHok 13¢ — Bua w3 HCTOYHHUKA U3NTYHEHUSA npu amcTaHUMOH-

Hoit JIVYEBOWU TEPATTUM PAIWALIUOHHOTIO TTOJISl unu orpaHu-
yeHHOro PAIHUAILIMOHHOI'O TTIOJIS CUMYIATOPA nna JYYEBOU

TEPAIINH (cMm. paznen 4)
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'9MHOhBHE QOHILRLIeNMHALO LOAWH 2] ¢
'OlfAH I9Hged MIIA 30g 7
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0°07 =A4 ‘0°01 =X
SI— =2 01+ =4 ‘0=X]

.0 =96
.0 = 50
.0 = M@
.0€€ =40
S1 =30

V.LHIMNVL BUY VIfO1D
ool eH KUHIhALIO 3LOL b
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Hexka CTONA ana MAUUEHTA

Yg

Pucynok 15a — [ToBepuyroe (6b = 30°) cumMmerpuuHoe  PucyHok 15b — IloepHyToe (6b = 30°) cuMMeTpHuYHOE
npaMoyroiisHoe [1OJIE OBJIVYHEHUWUA (FXXFY ua  npsamoyronsHoe [IOJIE  OBJIVYYEHUA (FXXFY Ha

crangapTHoM pacctosHuM or UCTOUYHHUKA HU3TY-  cranaaptHoM paccrtogsHuu or UCTOYHHUKA HU3JIIYYE-
YEHHWA); sun nuz3 U3OLEHTPA B nanpasnennn UC-  HHUA); sup n3a UCTOUYHHUKA U3JIVUEHUA (cM. 6.2)

TOUYHUKA U3TYUEHUA (cMm. 6.2)

Yb
X -
‘ \
\
\
\\ Xb
¢t
Y2 X2 NOJNE N3NTYHEHUA
2\ MMYNATOPA ana
X9 \\\ NYHEBOU TEPAINKUA
\ ;;6 \.\ xg
- - -
e Bua 13 UICTOUHUKA
d U3INYHEHUA;

ocu Zg u Zb Haxoasitcs
BHE NNOCKOCTU PUCYHKA

-~
Ob=30°
Yron nosopora KOJIJIMMATOPA ITYYKA 6b = 30°
FX= 20
FY=10

Pucynok 16a — ITpsmoyronbHoe U cumMmerpnyHoe TTOJIE OBJIVUEHHUSA unu OI'PA-
HUYEHHOE ITOJIE U3NYYEHHUA; Bun nz UCTOYHHUKA U3JIVUHEHUA (cm. 6.4)
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FY

Yron nosopora KOJIJIMMATOPA TIYYKA 6b = (°
FX=120
FY=10
YI=0
Y2=+10

Pucynok 16b — IIpamoyronsHoe [TOJIE OBJIYUEHHWUSA wnu OTPAHHUYEHHOE I10JIE
A3NTYYEHWS, acumMmerpuuHoe otrHocutenabHo Yb, Buag uz UCTOUHHUKA UI3JIYUE-
HUS (cm. 6.4)

Yron nopopora KOJJIMMATOPA TIYYKA 6b = (°
FX=10
Xl =—15
X2 =-—5
FY=20

Pucynok 16c — Ilpamoyronsnoe IIOJIE OBJIYYEHUA wim OTPAHHUYEHHOE

ITOJIE U3JIYYEHUSA, acumMeTrpuuHoe otHocuTeabHo Xb; Bua u3 UCTOYHUKA
N3TYYEHUS (cm. 6.4)
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T Yb

0
-—-
+5

T
P
B

Yron nosopora KOJITUMATOPA TTYVUHKA 6b = 0°
FX=10
X1 =+10
X2 = +20
FY=10
Y1 =20
Y2 = +10

Pucynok 16d — IlpsamoyronsHoe ITOJIE OBJAYYEHHWSA wau OTPAHHUYEHHOE ITOJE U3-
JIYYEHWUA, acummMmerpnyHoe otHocuTteabHo Ab u Yb, Bua us ICTOYHHUKA HM3JTYHEHHWUA

(cM. 6.4)

AYg

Yb I

X oo
z )

<" Xb
o
_x _ X %8

Yron nosoporta KOJIJTMUMATOPA TTYUKA 6b = 30°
FX =20
FY=10
Pucynok 16e — IlpsmoyronsHoe U cumMMmeTrpuuHoe [TOJIE OBJTY-
YEHHWA, nosepuyroe Ha 6b = 30°; Buag uz UCTOUYHHUKA HU3TY-
YEHHAA (cMm. 6.4)
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Yron nosopora KOJITUMATOPA ITYUYKA 6b = 30°

FX=120

FY=10

Yl = —10

Y2=0

Pucynokx 16f — IlpamoyroibHoe HW aCHMMETPHUYHOE OTHOCHTEJIBHO
Yb ITOJIE OBJIYYEHHA nosepHyto Ha 6b = 30°; Bua 3 UCTOU-
HUKA U3JIYYEHHUA (cM. 6.4)
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Yron nosopota KOJITTUMATOPA ITYUKA 6b = 30°
FX=10
Xl =35
X2 =15
FY=20

Pucynok 16g — IIpamoyronbHoe, acUMMMETPHYHOE OTHOCUTEJILHO Xb
[TOJIE OBJIYHEHMA nosepuyro Ha 6b = 30°; Bun uz MCTOYHUKA
N3ITYYEHUA (cMm. 6.4)
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N2

Yron nmoeopota KOJIJIUMATOPA IIYUKA 6b = 30°

FX=10
Xl =-=20
= —1{
FY=10
Yl = —10
Y2=20

Pucynok 16h — IlpsmoyronsHoe ITOJIE OBJIVUEHUA, acum-
METPUUYHOE OTHOCUTENBHO Ab U Yb, moBepHyTO HA 0b = 30°; BUA
n3 UCTOUYHUKA U3TYYEHHUA (cmM. 6.4)
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, 7.
|
| HIREEEIIE.
o C 0O 1 oo OO0oo o O o
2 28583y 83¢ 8 58
: —
3alUTHBI 3JE€MEHT PazMep FX ['pannua Xl ['panuua A2
08 060 020 080
07 08,0 000 080
06 10,5 ] —050 05,0
05 100 ) —10,0 00,0
4 13,0 —15,0 02,0
03 050 —08,0 _—03,0
02 12,0 —07,0 . 03,0
01 06,0 01,0 07,0

Pucynok 161 — MHoroanementHoe durypHoe [TOJIE OBJIVHEHHSA nenpasunsHoi dopMbl, 06pazoBaHHOE NyTEM
B3auMHOro cMeuieHus 3auTHeIX 5eMeHToB KOJINTUMMATOPA TTYUKA B Hanpasneunu Xb; sua us UCTOYHHUKA

H3NYYEHHS (cm. 6.4)
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I-__ﬁ:__———————

-10,0 —

-15,0
-05,0 —
-03,0 —

3aLIUTHBIH 3N€MEHT : Paamep FX | ['pannua Xl I'paHnua X2
08 | 13,0 —03,0 | 10,0
07 13,0 | —03,0 10,0
04 10,0 | ' —150 | —050
03 10,0 | —135,0 —(5,0
B 02 10,0 —15,0 | —05,0

PucyHok 16j — MHorosnemenTHoe dhurypHoe ITOJIE OBJIYVUEHWA HenpaBuwibHON HOpMEBI, COCTOSLLEE U3 ABYX

yacTteli, oOpa3zoBaHHoe nyreM 3amUTHBIX 31eMeHTOB KOJIJIMMATOPA ITYUKA B Hanpasnenuun Xb; Bua u3 UC-
TOUYHUKA U3TTYUHEHHUA (cMm. 6.4)
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+15,0——

+10,0 —

+08,0 —
+07,0—

+05,6——

+03,0——
+02,0—

00,0
-01,0—
-02,0—
-05,0—

-07,0—
-08,0

N

3aimTHbit 3nemedT 01 02 03 04 05 06 07 08

JaWUTHBIA 3NEMEHT Pazmep FX l 'panuua A/ I'panuia A2

—02,0

R | - i

—08,0

. 08 [ 06,0 _ i
U7 i 08,0 =030 000 |
L 0 10,5 r —05,0 ~ 050
B 05 L1000 00,0 100
LA B 020 15,0
|_—__ 03 050 1m0 080
02 ] 12,0 050 07,0
0] i 06,0 I 07,0
I B _

Pucynoxk 16k — MuoroanemeurtHoe purypHoe ITOJIE OBJIVUEHUWUSA HenpaBunbHO#t hopMbl, 00pa3zoBaHHOE ITYTEM
cMeleHua 3auUTHBIX aneMeHToB KOJINTUMATOPA ITYYKA B Hanpasnenuu Yb; Bua ms HCTOUYHUKA HU3ITY-

YEHUA (cm. 6.4)
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TTPUJTIOXEHUE A
(cnpaBOYHOE)

IIpumepsl npeobpa3oBaHUA KOOPAHHAT PA3JTHIHBIX CHCTEM KOODAHHAT

A.1 Obo3navenusn
B HacTosilieM TIPUITOXEHUU MCITONBL3YIOTCA clieaylouive o603HayYeHU:

—
V. — BEKTOp Hayajla KOOPAWHAT CMCTEMbl «a», BIDAXEHHbIH B 3HAYCHHUAX €€ MAaTEPHHCKON CHCTEMBI,
.._..}

V,, — BEKTOD B CHCTCME «a», BBIPaXE€HHBIH B BETHYHHAX CHCTEMBI «b»;

M, — maTtpuua npeoOpa3soBaHUs OT CUCTEMBI «a» K CHCTEME «b»;

M. =M, — MaTpuua, obpaTHasi MaTpuLe M, ; Tak Kak matpuua M, aBiaseTcs MaTpulei oBopoTa, obpar-

HYIO €ii MAaTPHUILly MOXHO MOCTPOUTH NMYTEM B3aMMHOM NEPECTAHOBKH KOJIOHOK U PSIIOB B Matpule M .
A.2 Ilpeobpa3oBanne OT MaTepHHCKOH K JAo4YepHeld CACTEME H HaoOopoT

-—)
Ilycts ¥, OyneT BEKTOPOM HEKOTOPOH TOYKH B MAaTEPUHCKON CHCTEME «m».

-
Ecnan koopavHaThl Hauana JOuEPHEH CHUCTEMBI «d» OTIPEAENAIOTCA BEKTOPOM V, , M JOYEpHSA CUCTEMA TTOBEP-

_)
HyT2 OTHOCHTCJIbHO MaTePUHCKON CUCTEMbI, TO KOOpAWHATH BEKTOpa V¥ B A0YECPHEH CHUCTEME MOTYT OBITb 3amuca-

Hbl B BUJC. - - —
V 1d =Mmd(Vn o Vd)

n

O6paTtHoe npeobpa3oBaHre OT JOYEPHEHN CUCTEMBI K MAaTEPUHCKON MOXHO BBIMTOJHUTHL C NMOMOLIBIO ypaBHE-
HUA:

—> —_ -
Vn =Mdm(de+Vd)-

Bennywust M v M, = 3aBMCAT OT OCHM KOODAMHAT, BOKPYI KOTOpPOH OBbUT BHINOJHEH MoBopoTr. X MaTpuisl
npUBeaeHb! B TaOnule A.l.

Tadbnuuoa A.l — Marpuua noBopoTta

P‘“

Ochb nosopoTa Yron nosopoTta M, My,=M :::1
__ _ _
X | ' I I 0 0 1 O 0
0 cosy siny 0 cosy -—siny
0 —siny cosvy 0 siny COS
Y -
? cosp 0 -—sing cosp 0 sing
0 1 0 0 | 0
sing 0 coso -sing 0 cosg
z | e R o
| cos@ sing O cos® -sin6 0O
-sin® cos® 0 sin®  cos® 0
0 0 1 0 0 1
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A.3 IIpeobpa3zoBanne ot HenoaBuxHOMi cHcTeMbl B cHereMy AekH CTOJIA ana ITATIMEHTA n B cucremy KJIN -
HOBHAHOTO ©UIDBTPA

[IpuBonuTcsa onucanne npeodbpa3zoBaHus OT HENOABUXHOM cUCTEMBI B cucTeMy aeku CTOJIA mnsa I[TALIMEH-
TA u ot HenoasuxHoM cucreMbl B cucteMy KIIMHOBHUJIHOI'O ®UIBTPA, a Takxe onncaHue oOpaTHBIX Mpeood-
pa3zoBaHUi. EciM npakTHyecKH KaKOH-JIM00 MOBOPOT HE UCTONB3YETCA, YIOJ NMOBOPOTA B COOTBETCTBYIOLUECH MaTpHIIE
paBeH HyJ10. Takas MaTpuua NMOBOpPOTA SABAACTCH eAMHUYHOK MATPHULIEH.

A.3.1 IIpeobpa3zoBanne oT HemoaBMKHOU cHcTeMbl B cHCTeMY AekH CTOJIA aaa IIAHUEHTA

%
[Tycts ¥V, OyaeTr BEKTOPOM HEKOTOPOH TOYKHU B HenoABUXHOM cucteme. Eciu onopa CTOJIA ana ITAHMEHTA

-_)
NMOBOpPAaYUBACTCA Ha YroJl OS OTHOCHTEJILHO HEMOABUXHON CHCTEMBI, KOODAWHATHI BEKTOpa V., B CHUCTEME OMOPHI

CTOJIA mna IMMALIUEHTA 6yayr: N N

st = Mfs 'Vn ’
IAC

cos 6s sinfs 0
M, =]-sinBs cosOs 0
0 0 1

Ecnu xoopauHathl Hayana cucteMbl Aeku CTOJIA ana ITALLMEHTA B cucreme onopsl CTOJIA ans TTAILLU-
EHTA umelor BuAa;

N 0
V., =| Ey
0

U 3KkcueHTpudeckast cucremMa aeku CTOJIA mnsa ITAIIMEHTA coBepiliaet noBopoT Ha yroj 6 oTHOCUTEJIBHO CHCTE-
Mbl ortopel CTOJIA ana TTAHUEHTA, to Xoopaunatel BeKktopa V. B cucteMe nekun CTOJIA mia ITAHTUEHTA

MPUMYT BUL: N N

Vf = Mm‘: (Vﬁ-: _ Vc)

= ’

rac

[ cos Oe sin Be O-|
-- sin 6e¢ cosBe 0
0 ( 1

M =

SC

Ecnau xoopanHaTthel Hayaa cucteMbl 1eku CTOJIA nns ITALLUMEHTA B skcueHTpuueckoi cucreMe agekn CTO-
JIA mna I[TALHUEHTA nmMelot Bua;
0

_)
V.= Ty
0

.....}
TO KoopAuHaThl BekTopa V. B cucteMe fekn CTOJIA ans ITAIMEHTA Gyayr:

- = =
Vft =Vﬁ:_Vt

WIN
—

- -
Ve=M-V,-V,
rAC

my my, My

M=\my my m; =M, M,

my My My
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-
N - -
V=V, =M -V, +V,
Vs |
KoMnioHeHTH MaTpuubpl M UMEIOT B!
m = cosfe - cosbs — sinde - sinfs = cos(6e +6s);
m , = cosfe - sinBs + sinBe - cosBs = sin(6e + Os),
m,, = 0; ‘ _
m,, = —sinde - cosds — cosbe - sinbs = —sin(Be + Os);
m,, = —sinfe - sinBs + cosbe - cosBs = cos(Be + Bs);
m,, = 0;
m, = 0;
m,, = 0;
m,, = 1.
[IpumMmeuyanue — (6e + 6s) = 6t.
KOMIOHEHTBI BEKTOpa UMEIOT BUI:
v, = Ey - sinfe;
v, = Ey - cosée + Ty;
v, = 0.
YpaBHeHHe oOpaTHOTO INMpeodpa3oBaHUSI UMEET BUA:
— e
-
VL‘} — M (Vft -+ V) .

A.3.2 TIpeobpa3zosanue or HenoaBHxkHOM cHcTemMbl B cHcTemy KJIMHOBUJIHOI'O OUJIILBTPA

_>
Ilycte V, OyacT BeKTOPOM HEKOTOPOM TOYKM B HenolABUXHOM cucteMe. Ecnu cuctema LITATHUBA nosopauu-

BAETCSA Ha Yroj ¢g OTHOCHUTENIbHO HEMOABUXHOW CUCTEMBI, KOMNOHEHTH BekTopa B cucteMe HITATHUBA Oyoyr
—> —>

Vfg:Mfg'V ’

O

rac

cosgg 0 — sin og
Mfg —_ 0 1 0
|singg 0 cosog |

Ecnu xoopanHatel Hayana cucteMbl KOJIJIMMATOPA TTYUKA B cucreme LLITATUBA uMmeroT Bua:

L [o
Vb= 0

B

M cucteMa KOJJIUMATOPA TTYYKA nosopaunBaerca Ha yroja 6b orHocutenbHO cucTteMbl LIITATHUBA, To KOM-
noHeHTH BekTopa B cucteMe KOJITMMATOPA TTYUKA umeloT BHA:

— - =
Vo :Mgb(Vfg - Vb) ;

rac

[ cosOb sin6b O-l
M, =|-sinbb coséb 0
( 0 |

Buw J

Ecnu xoopaudatel Hayana cucteMbl KIMHOBUIAHOI'O @UJIBTPA B cucteme KOJITUMATOPA TTYUKA
UMEIOT BUA;
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> o]
Wz

u cucrema KITMHOBUJIHOT O ®UJIBTPA nosopauusaercsa Ha yrojl 8w otrHocutenbHo cucteMel KOJIJIUMATO-
PA TTYUKA, xoopaunare! Bextopa B cucteMe KIIMHOBUIOHOI'O OUITBTPA umelor Bua;

— - =
Vfw =Mbw(Vfb _' Vw) ’
rne
lcosOW  sin@w 0
M,, =|-sin6w coséw 0
i 0 0 1
WU
> > >
Vfw:M VB_V y
rae
m;l ml*z ml*?;
M = m;I m;2 m;3 =Mbw Mpgb Mtg
[m;l m;Z m;3
H
— I-VI* - -
V ='V2* =Mbw'Mgb'Vb+Mbw'Vw
V;

KoMnoHeHTHI MATpHULUbI UMCIOT BU/.

my, = cos 8w - cos Bb - cos gg —sin 6w - sin 6b - sin @g = cos(6w + 6b) - cos Pg;

m,, =cos 8w -sif 8b + sin W - cos 6b =sin(6w + 6b);

mf3 =— CcOsOwW-cosOb- sin @g + sin OW -sin Ob - sin @g =~ cos(Ow + Bb) - sin Qg ;
m;1 =— Sin 8w -CcosBb - cos ¢g —cosOw -sin 6b - cos pg =— sin(Ow +8b) - cos ©g ;
My, =~ sin 8w -sin 6b + cos 6w -cos 8b =cos(éw +6b) ;

m;3 = sin Bw - cos Bb - sin @g + cosOw - sin Bb - sin g =sin(6w + 6b) - sin g ;

My =0 ;
M33 = COS QE -

[IpuyMevyanune — (8w + 8b) — obwumit yron nosopora KIMHOBUIHOI'O OUJIBTPA B cucreme
HITATHUBA (g). Tak xak 6w 0oObIYHO MMeeT OAHO U3 ueThipex rnaBHhIX 3HayeHud 0°, 90°, 180° u 270°, 3HayeHU4d
sin(6w+6b) n cos(6w + 6b) onpenensiioTcss CPpaBHUTENBLHO TNPOCTO.

KOMNOHEHTHI BEKTOpa paBHMBI:

v, =0
v, =0
vy =Bz + Wz

36



IroCT P MoK 61217—99

YpasHeHUue oOpaTHOro npeodpa3oBaHUSI UMEET BUA:

~—> — =
V=MV, +V).

A.3.3 IIpeob6pasosanue ot cuctembl Jeku CTOJIA ana TIAIIMEHTA x cucreme KIHMHOBUIHOTIO
OUJIBTPA

--..)
Mycry ¥V, 6yaer BekropoM HekoTopoi Touku B cucteme neku CTOJIA ana IIAUUEHTA. Cornacho A.3.1 u

A.3.2 KOOpJAMHATHI 3TON TOYKH B HEMOABUXHON CUCTEME KOOPDAUHAT NMPUMYT BHUI:

—> — -
Ve=M".(V,+V),

a B cucteme KIMHOBUIHOTO OUJIBTPA —

—> =5 5 5
V=M (M (V471"

A.4 YucaoBnie npUMeEpsI

TTosb30oBaTeIM MOTYT NMPOBEPUTH COOCTBEHHBIE pacueThl Npeobpa3oBaHUM, HATIPUMED, 110 KOMITLIOTEPHOM TIPO-
rpaMMme, ¢ NMOMOILBIO CHEAYIOLIUX YUCAESHHBIX TPHUMEPOB.

A.4.1 ITpeobpa3zoBanue OT MATEPHHCKOH CHCTEMbI K JOoUEpHEl cHcTeMe

ITycTh KOOpAUHATEL HAyana JOYEPHEH CUCTEMBI B MATEPHMHCKON CHUCTEME MMEIOT BHUJ:

0
0
&0

a KOOpAUHATLl TOUKKH B MAaTEPHHCKON CUCTEME —

10
~ 20
5

Ecnu yron nosopTta 6 BOKpyr ocu Z = 30°, KoopAWHAThl 3TOW TOYKH B JIOUEPHEH CHUCTEME OYAYT:
|- - 153 -l

- 223
|- 75

A.4.2 [IpeoOpa3zoBanue OT JAoYepHEH CHCTeMbl K MATEPHHCKOH CHCTEMe
[TycTe Hayana KOOPAWHAT MAaTCPUHCKOMW M JoUYepHei cucTeM coBnagaloT. KoopAuHaThI TOYKM B JOUEPHEH CHC-
TEME UMEIOT BUJ:

- 30|
5
0 |

Ecnn yron noBopoTa ¢ BOXPYr ocH Y MatepMHCKON cucTeMbl paBeH 70°, TO KOOPAMHATHI 3TOM TOYKHU B MaTe-
PUHCKON cucteMe 6yayT paBHBI:

- 10,3
15
28,2
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A.4.3 Ilpeobpa3zosanne or HenoasuxHOM cHCTembl K cucreme Jdexn CTOJIA naa ITAIIMEHTA
[Tonb3ysich NyHKTOM A.3.1 ¥ npeanoJarasi, uto

S [8
V. ={11] 6,=15° Ey=-70 0, =40° Ty =30
20

MOXHO onpeaenutb KoMnoHeHThbl BekTopa B cucteme acku CTOJIA mna [TALUEHTA;

[ 58.6
123 4
| 20

A.4.4 IIpeo6pasoBanue otT HenoaBHXkHOM cHcTembl K cucTeme KIMHOBUIHOI'O ®HUJIBTPA
[Tonb3ysich nyHKTOM A.3.2 ¥ npeanosaaras, 4ro

I
V. =|17 | ¢g=50° Bz=100 6b=12° Wz=-40 6w=90°
-3

MOXHO onpeaeauTbh KoMnoHeHTol BekTopa B cucteMe KIIMHOBUAHOI'O OUIIBTPA:

[TPUJITOXEHHWUE B
(cripaBOYHOC)

bubmorpadus

[1] Joy A. R., A standard system of coordinates for radiotherapy apparatus. Physics Medicine and Biology, 1974;
19 no. 2, 213219

[2] ICRU Report no 42, Use of computers in external beam radiotherapy with high energy photons and electrons.
Issued 15 December 1987. International Commission on Radiation Units and Measurements. 7910 Woodmont Avenue,

Bethesda, Maryland 20814, USA
[3] Siddon R. L., Solution to treatment planning problems using coordinate transformations. Physics Medicine

and Biology, 1984; 8(6), 766—774
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[TPUIOXEHHUE C
(cnpaBOYHOE)

ObocHoBaHMe M3MEHEHHH B IIKAJ1aX

C.1 BBeaenue
Comrawienus 1o wkanam, nanoxeHHsie 8 'OCT P 50267.1, 6asupoBanucs Ha [1]*. C Tex nop BLINMOJIHEHO MHOTO

pa3paGotoxk mo anmnaparype st JYUYEBOU TEPATTUU u no o6MeHy manHbiMu Mexny AITTTAPATAMU, B Tom

yucsue:
a) UCTIOJNIL30OBAHKWE KOMIBIOTEPHOW M MariuTHO-pe30HAHCHOW ToMorpadumu s rutanuposauus OBJIVYE-

HWUSA BOJIBHBIX;

b) TpexmepHoe poszumerpHnuyeckoe ranuposaHue OBJIYUEHUWA;

¢) kondopmHag JIYVHEBAA TEPAIIUA;

d) wmpokoe ucrionv3oBanue u3loueHrpuueckoro OBJIYUEHWUA;

e) coBMecTHOe ucnonbiosanue B IYUHEBOUW TEPATIMHN CUMVYIISTOPOB 1 BXOAHBIX YHCIOBLIX M300paxe-
Hui ansa yknaaku [NAUMUMEHTA u nasenenus INOJIA U3JIVUEHHUA;

f) noxanbHOE MoAENMpOBAHHWE C MCMOJIb30BAHMEM KOMMBIOTEPHON TOMOTpaHUU U BU3yalM3alLlMM Ny4YKa W3Jy-
YEHUS;

g) KoMnbloTepusauus ynpasieHus apuxeHusasMu B AITITAPATAX;

h) o6MeH uncnoBoit MHPoOpMaLMel U U300paXKEHUIMU MEXIY KOMMBIOTEPHBIMU PabOYUMHU MECTaMHU;
i) HesaBucuMoe yrnpasacnue rpanvuamu [MTOJIST USTTYUEHUSA, nanpumep, mis acumMMerpuunbix TTOJIEU

N3JIYVUEHUA;
J) MHoOTOo3neMeHTHbIe ycTpoiicTBa popMupoBanus TTYUKA U3JIVUHEHUNUA;

k) amnamuveckuiit KIMHOBUIAHBIU OUBTP;

1) AMHAMHUYECKU1 KOMIIEHCATOp;

m) noabeM crona ¢ [TALIMEHTOM Ha BoicoTy, npesbliiiatowyo yposeHbr U3OLIEHTPA;

n) mHorokaHanbHoe OBJIYUEHHUE 06e3 Bxoga OITEPATOPA B I[TPOLEOVPHOE ITOMEUIEHHWE ans cMme-
Hel kanana ObJIYUHEHUA;

[lpn nepecmotpe ctangaptos cepun MIOK 601—2 (OBOPYIAOBAHMWE mna ramma-repanun, CUMYJIATO-
Pbl pna JIYVHEBOW TEPAIITUU, meanuuuckue YCKOPUTEIIA SJIEKTPOHOB) MexnyHapoaHasi opraHu3aUus
M3K npunana peuieiine yCoOBeplLICHCTBOBATh B ¢AMHOM CTaHAApTe COIJlallleHUe O UIKanax, CAejaTh ero o0WMM s

BceX paanauMoHHBIX TepaneBTHueckux AINTITAPATOB.
B I'OCT P 50267.1 u [1] u3znoxeH yHUOPHUUHUPOBAHHBIN MpUHLUUN BocnpuaTus rinasoMm OITEPATOPA n3 NU30-

LIEHTPA nonoxenuii yacteii ATITTAPATA B nomewenun CUMVYJIATOPA mwrs JTIYUEBOU TEPAITUU wunu B
NpoUeAYPHON TepaneBTHYecKoro Kadunera. B ueHrtpe BHuMaHus obtno pacrnonoxeHue OITEPATOPOM mexaHnuyec-
Kux anemeHToB oTHocutenbHo [TAHMUEHTA (nanpumep, rpanuy, CBETOBOTO MYYKA oTHOCHTENBbHO METOK Ha
koxe [MTALIMEHTA).

B pe3ynbrare nosiBieHds] yCOBEPUICHCTBOBAHWH, NTEPEYUCICHHBIX BbILUE, LEHTP BHUMAHUS CMECTHJICA Ha OaH-
11bIE MPOCTPAHCTBECHIIOTO U300paxetins, pa3MCIUEHHUC ONYXOAW U AaHATOMHYECKUX OPHUCHTHPOB B TPEXMEPHOM IpO-
CTPAHCTBE U oajee — Ha npocTtpaHcTBeHIloe padMmewieHUe yacte AIITIAPATA. TlepBbiil war B 3TOM HamnpapJICHUH
onucan B [2] v [3]. B aTtux nyGaukaumsx BnepBble JJOKAJINU3ALHKA ONYyX0JIHU 3a1aBajiach BEKTOPHO B TPEXMEPHOI CHUCTEME
KOOpAMHAT 0 BAHIIBIM H300paxXeHHsl, NOJYYeHHBIM Ha KOMMNbLIOTEPHOM ToMmorpade. 3aTeM ONpeacasJii YyrioBOE
rmonoxeHue uyacteil HITATUBA u onopbt CTOJIA anst TAUWUEHTA B 3TOM TpexmepHOM npoctpaHcTBe. I1pn nosis-
nenuu kaxaoil 1oBoi cucteMsl asuxeHus B AIIITAPATE (Hanpumep, acuMMeTpUUHBIX MHOroaneMeHTHBIX KOJ1-
JUMATOPOB [1YYKA) B MBK Bo3HUKaeT HEOOXOAUMOCTh pazpaboTaTh AOMOJHEHUE K COITALICHUIO O lUKaax,
conepxaulemycst B 'OCT P 50267.1. Yrobsl ob6ecneyuTh BOSMOXHOCTh JaJIbHEHILNUX YCOBEPLICHCTBOBAHUM TAKOTO
polaa B OyayiueM, ObIIO pellelio ONpelcinTh B HACTOALIEM CTaHAApTE KOMIUIEKC TPEXMEPHBIX KOOPIWHATHBIX CHC-
TEM W NMPUHATb €T0 KaK YHUBEpcalbloe obllee npeacrapneHue. Llkanst ang onucanunsa asuxenunit yacrein AITTTAPA-
TA Ob1IH onpeaeneHbl B TEPMHUHAX 3JIEMEHTOB KOOPANHATHBIX CHCTEM.

C2 N3MeHenns B mKajaax
[Tpu nepexone ot [OCT P 50267.1 x HacTosiuieMY cTaHAApPTY ObIJIM BBEAEHBI 0COOBIE U3MEHEH M. HUXe npUBe-

Ieinl nepeueHb 3TUX UBMEHEHUI U OOOCHOBAHUSA JUIS KaXIOro U3 HUX.
a) Jluuenusle wikansr ...—2, — 1, 0, +1, +2... BMecT0 ...998, 999, 0, 1, 2 ...

DTO U3MeHeHHue ObITO CallIKUMOHUPOBAHO NYTEM TroJIOCOBAHUSA B HALIMOHAbHBIX KOMHUTETaxX. [TepBLIM NOBOAOM
k nepecMoTpy M3K 601—2-—1 6bU10 UCKAIOUYEHHE 3HAKA MUHYC (—), HAlpaBleHHOE Ha NMPODUIAKTUKY OLIHUOOK B
CBSI3M C ero chiyuaitlioit norepeit. Ho B MaTeMaTHKe NPUHATO CHA0XAaTh KOOPAMHATHBIE CUCTEMBI LLKAIOH ... —2, —1,

0, +1, +2... Ing vckiaoueHus ownboOK NpH CliyyailHOM yTepe 3HaKa MUHYC (—) B HACTOSILIEM CTaHIapTe TpebyeTcs
3HaK moc (+) WA BceX MONOXHUTENbHBIX 3HaUeHUH wiKansl. CrefpoBaTeNbHO NOTEpsi MUHYCa (—), HaNpuMep, B — 2
naet 2, a He + 2, TO eCcTb OOHApYXXUBaeTCsl OYCBUAHASA OlIKbOKa.

* 3nech U Janee cM. «bubaunorpaduio», npuBeaeHHYIO B TPUIOXEHUH B.
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b) Ob6o3HayeHus1 HanpaBicHUH X U Y B3aUMHO TNMOMEHSIM, YTOOBI HanpaBiacHHUe X (ronepeyHoe Uisi O0JIbHO-
ro) COOTBETCTBOBAJIO NMPHHATLIM 0003HAYCHHUAM KOOpIAUHAT B U300paXeHHUSAX KOMITBIOTEpHOro ToMorpada, Kak 6uu10
npeaIoxeHo B [2].

CnegoBaTeJIbHO, B HACTOAILlEM cTaHzapTe ochb Y cooTBercTBYeT ocHM poTtauuu IIITATHUBA u HanpaBiaeHa K
[HTATUBY, a ocy X neprienankynsipHa ed. B TOCT P 50267.1 och X cooTBeTCTBOBaNA OCHM POTALIMH LITATHBA, 4 OCh Y
ObU1a MeprneHAUKYISIPHA eil. OTO U3MeHeHNe ObIJIO pEeKOMEHA0BAaHO HALKOHAJILHBIMU KOMMUTETAMMU.

c) Hanpasneuue ocu Z He 6bio onpeneneHo B ['OCT P 50267.1 B HacrogiieM cTaHpapTe Anst ocH Z NIPUHATO
NOCTOSTHHOE HANpaBJICHHE BEPTHUKANbHO BBepX B cocTOSAHMM, Korda Bce 4actu AIIITAPATA HaxonmsTcss B HyJeBBIX
yI10BbIX No3uuuax. CleaoBate/bHO, B HacTosAlEeM cTaHaapTe Ha 1ikKane BuICOTH ek CTOJIA mnsa ITALIUEHTA ce
3HAYEHHWA YBEJIMYUBAIOTCA NPH BepTUKaAJIbHOM noabeme ot nona, a B [OCT P 50267.1 3HayeHHUs BLICOTH! YBeJIMUYHBA-
JTUCh TIPH BEPTUKAJIBHOM MEPEMEIUCHHH BHHU3 K Moy. Takoe U3MEHEHME OTCYETa BbICOTHI YAOOHO WISt YBEJIHYEHHOTO
xona neku CTOJIA nnsa ITALUEHTA npu ee nepememienun HamHoro Bellie M3OLEHTPA u nns usoneHTpuueckoro
OBJIYUEHMUA c yriom, npesbinuaomuM nonHbeii yron nosopora LLITATUBA (360°).

d) 3HaueHUs YITIOBBIX WIKAJ YBEJIMUHBAIOTCS B HACTOALUEM CTAHIAPTE B TOM Xe HamnpasjicHUM, yto U B [OCT
P 50267.1, 3a ucknioyenueM tkansl noBopota onopbl CTOJIA ana [TAHUMUEHTA. Ilpu HynesoMm nonoxenuu LITA-
THBA (0°) HanpaBieHWe YBEIMYCHUSA 3HAYEHUS YIJIOBOM NMO3UWLMHM OOHO U TO Xe (I10 YaCOBOM CTpeJiKe, eCIU CMOT-
petb BBepX) Ans omopbl CTOJIA nna [TALITMEHTA u mna KOJINIMMATOPA TTYUYKA unu OT'PAHUYUTEIA
ITYUKA U3JIYHYEHUA. Takum obpaszom, ocu ITOJIA N3NTYHEHMUA coxpaHgioT CBOIO OPHMEHTALIMIO OTHOCUTENBHO
neku CTOJIA nna ITAUHUEHTA, ecau onopy CTOJIA png ITAUHWUEHTA u KOJJNTUMATOP ITYYKA unu OI'PA-
HHUYUTEIIb IMTYUYKA U3JITYHEHUS nosopaunBaoTr Ha OJMHAKOBbLIE YIJIbI.

¢) B cBs13U ¢ pa3paboTKOi M pacluUpeHUEM UCnoNb30BaHUA HeKoTopblx yacteil AITITAPATA v ux asuxeHUi

ObITK CAENaHbI cleaAyIouUe JONONHEHUS:

1) Monoxenns rpanuu X1, X2, Y1, ¥2 INOJIA U3NTYYEHUA wnin OTPAHUYEHHOTO TTOJIA U3JIYYE-
HHWA sriBenenst Ha JUCIIIEN s BO3MOXHOCTH HE3aBUCHMOTO KOHTPOJISA TMOJIOXCHHUSA KpaeB MNoJst (HanpuMep,
ACHMMETPUUYHOTO T10JIf);

2) Ans MHOro3jneMeHTHbLIX (MHOTrOINACTHHYATBHIX) rnoJjied nomoxeHus rpauun oT X101 no XIN, or X201 no
X2N, or Y101 no YIN, or Y21 noY2N I1OJIA U3NYHYEHUSA unu OTPAHHUYEHHOTO IO U3NTYYEHUA
BeiBeaeHsl Ha JUCITIIEN;

3) IsuxeHus (koopamHatHas cucteMa M wkansl) [IPUEMHHUKA PEHTTEHOBCKOI'O U3OBPAXKEHUA;

4) IBuxeHus (koopanHaTtHasi cucrtemMa U wkKainbsl) KIMHOBHUJIHOI'O OUIBTPA.

f) B cBsA3U ¢ peAKUM MCNOJbL30BaHUEM MM OTCYTCTBHEM HEOOXOAWMOCTH B IIIKAJIaX, a TaKXKeE IS YIIPOLIEHHUA
B HACTOSAIMUNA CTAHAAPT HE BKJIIOYEHBI KOOPAMHATHLIC CUCTEMBI U COOTBETCTBYIOLIIME UM MIKAJIBI JJI4:

1) OBOPYOOBAHHA, ycraHaBnMBaeMOro Ha CTeHe;

2) ObOPYAOBAHMHZ, ycranasnnBaeMoro Ha MOTOJIKE;

3) nosopora PAJIJUAIIMOHHOMK TOJIOBKU;

4) xpena PAIUALIMOHHOMH T'OJIOBKU:

5) naxnona geku CTOJIA mnga [TALIMEHTA;

6) xkpeHa gexn CTOJIA ana [TAIIUEHTA.

g) Jns ynpolueHusa NoaHOro UCMoNb30BaHUS 3TUX KOOPAWHATHBIX CUCTEM OBIJIO MPHUHATO pelleHue 0 HeobXo-
AUMOCTH BHECEHUS B OyAylLUEM MONpPaBOK B JAHHBIN CTaHZAPT ¢ BKIOUeHHEM B Hero cucteMbl [TALIAEHTA.

[IpyuMeyaHMH

I bbut paccMOTpeH HEOOLIYHBIH CIIOCOO CHAOXEHHUS LIKaNaMH TIOMOXEHHI IPaHHLl aCHMMETPUYHBLIX U Hempa-
BUAbHBIX (MHoro3neMeHTHBIX) JIOJIEU U3JIYUEHWUSA, TO ecTs BBeeHHA INA KaXAOTo 3aLLUTHOrO OJI0Ka HIH
MJACTHHBI WKAJNBLI MOJOXHUTEAbHBIX (1) 3HaYeHHl, KpOMeE TeX CIy4yaeB, KOTIa OHU HaXoOATCs MO APYIyi0 CTOPOHY OT
ocu [TYUKA U3NTYUYEHHUA (nnsa atnx nonoxeHnit 3HaueHUS ObIIM HEOTPUUATENbHBIMH). TaKOM noaxon 6611 OTKIO-
HEH MOTOMY, YUTO cOo3AaBasl nyraHuuy B onpeaenceHuu ganHou Touku B [TOJIE UIJIYHEHHUA. KoopauHaTsl TOUKH B
[TIOJIE U3NTYHEHWUSA nHe nonxHbl ObITHL CBA3aHbI CO 3HAYEHUSIMU LKA MPOTHUBOIIOJOXHBIX 3JIEMEHTOB MHOTO3JIE-
MeHTHoro KOJIJIMMATOPA ITYUYKA. Hanpumep, Touka ¢ X = +5 coorBeTcTBOBajsa Ol 3HAaYeHUIO X1 = —J5 (JIeBBIA
351eMeHT nepecex ocb [TYYKA uanyuenust) waun X2 = +5 (npaBbiit 31eMeHT He nepecek ock nyyka U3JIYUHEHUSA). B
NMPUHATOM MeToAe Touka X = +5 Oyaer cooTBeTCTBOBaTh X1 = +35 uMnun X2 = +35.

2 Oxazanocb HENPHATHBIM, YTO MHoTHEe HYacTH yxe yctaHoBJeHHOro AITIIIAPATA umeror mxansl, HE COOT-
BETCTBYIOLL{ME COTNALIEHHIO ITO 1IKanaM B AaHHOM cTaHaapTte. Hanpumep, Ob1J10 NpeayioXeHO COXPaHMTSH 1IKAJbL MO
[TOCT P 50267.1 nnsa nosopora onopbl CTQJIA nna [TAUMEHTA (to ects npunsaTe 0° Brnepeau, 90° cnpasa u 270°
cjieBa, ecnu cMoTpeTh, cTos JuLoM K LHHTATHUBY). Onnako 6onee onHoit TpeTH annapaTtos, UMEIOLLUXCSA B MHUpE, HE
cooTBeTCTBYIOT ycnoBusM, NMpUHATHIM B TOCT P 50267.1 (Tto ectb nMeroT 180° Briepean, 90° cneBa u 270° cnpasa), u
MOAJIEXKAT nepenaenke B aobom caydae. IToaTtoMy ans ynopsaanoyeHUSI CUTyallMH BO3pacTaHHUe 3HAUYEeHUS YITOBOM 1iKa-
JILI BO BCex CllyyasiX ObIJIO OMpEAEcNeHO KaK COOTBETCTBYIOLUEE TOBOPOTY IO YAaCOBOM CTpEJIKE BOKPYr OCH, eClIH
CMOTPETb Ha Hee U3 €e Havyajla. DTO COOTBETCTBYET OTKa3y OT COMIAlUCHMS 1o YIA0oBEIM wiKanam anst onopel CTOJIA
g NNALTUMEHTA, onucanHoro B {2] u |3]. IIpenmyluecTBo 3T0ro BapyaHTa CocToUT B ToM, yto npu ITIYUYKE N3J1Y-
YEHUSA, nanpasnennom BHu3, IN1OJIE U3JTYHYHEHHUA wnu OTPAHHUYEHHOE ITOJIE U3JTIYYEHHUA coxpansier
cBolo opueHTauurio otHocutenbHo aeku CTOJIA ana [TAUUEHTA (xax u npu nepBoHavanbHoOi yknaake ITALLA-
EHTA, xoraa onopy CTOJIA IJIA MAUHUEHTA v KOJITHMATOP TTYUYKA nnu OTPAHUYUYHUTEJID TTOJIA H3-

JIYYEHU A nosopauuBaloT Ha OAMH U TOT X€ Yro).
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I[TPUJTIOXEHHUE D
(cnipaBOYHOC)

Ilepeuens aonosmennii U N3MeHenui K vHgopmManuu no mkaisam, naunoi B 'OCT P 50267.1,
T'OCT P 50267.11, T'OCT P MBK 60976, TOCT P MBK 60977

a) MHuavkalims TMHEMHBIX 1IKan B BUAE... 998, 999, 0, 1, 2,... v 3HaK +, HeoOXOAUMBIH A 0603HaYEHUS BCEX MOJIO-
XUTEJIbHBIX 3HAYEHWH, €CNTH pa3sMep MOXET UMEThb OTPHLIATENbHOE 3HaYEHMUe.

b) HanpasneHuda X u Y aBasdorcs B3aUMO3aMEHseMbIMU IUISl Bcex cucTeM. Hanpumep, Teneps och Yg HampaBieHa
B1oJb ocu potauuu HITATHUBA, a ocy Ag nepnenaukynspHa K ocu LITATHUBA.

c) 3naueHusd FX v FY nHOMUMDPYIOTCA HE3aBUCHMO OT CUMMETPHYHOCTH MM acuMMeTpudyHocTH [TOJIS U3JIVYE-
HUA vnu OTPAHHUYEHHOI'O 1TOJIA U3JIYUEHHUA.

d) ITonoxenns rpanuu X1 n A2 [10JI U3AYYEHUA nan O'PAHUYEHHOTO ITOJISA U3NTYUEHUSA unonum-
PYIOTCA AN aCUHMMETPHYHBIX 110/IEH B BUAE 3HAYEHHUH KOOPAWHAT, COOTBETCTBYIOUIHX 3THM rpaHHLaM.

¢) IMonoxenus rpanun Y1 n Y2 I1OJA U3NAYYEHHUA unu OTPAHHUYEHHOTO ITOJIA U3JNTYVUEHUA nuanum-
DYIOTCA AN aCHMMETPHYHBIX NMONEH B BHUAE 3HAYCHHIH KOOpAWHAT, COOTBETCTBYIOLUMX 3THM I'DAHHULAM.

f) Jns HenpaBWJAbHBIX MHOTOIEMEHTHBIX (MHoromnacTuHyatbix) ITOJIEM U3JIVYEHUS wim OTPAHUYEH-
HBIX NMTOJEN U3JIYYEHUS HoMmep KaXaoro 3neEMEHTa M COOTBETCTBYIOIME eMy rpaHuubl or X101 go X1N u ot
X201 no X2N wmm ot Y101 npo YIN wm or Y20/ no Y2N WHAMUMDYIOTCA B 3aBHCHMMOCTH OT KOHCTDPYKUMUH
MHoroasnemMeHTHoro KOJIJTUMATOPA TIVUKA.

g) Hanpasnenue nsouentpuueckoro nosopora onopsl CTOJIA ana I[TAIIMEHTA sasnsieTcst peBepCHUBHDLIM.

h) 3nayeHue BricoThl onopbl CTOJIA mnsa ITALIMEHTA ysennuuBaercs, ecny yBeAUYUBAETCS PacCTOAHUE OT AEKH
CTOJIA ona ITAIUMEHTA no nona.

1) OBopynoBaHue, CMOHTUPDOBAHHOE Ha CTEHAX M HA NOTOJIKE, He yunuThiBaeTcsl. He yYMTHIBAIOTCA TaKXe HAKJIOHBI U
xpeHsl PAIMALIMOHHOU T'OJIOBKMU u mexu CTOJIA mns ITAUUEHTA.

j) Asuxeuuss [IPUEMHHUKA PEHTTEHOBCKOI'O U3OBPAXEHHWSA yuuthiBaloTcs.

k) Aemxenuunsas KJIMHOBHUIAHOI'O OHUJIBTPA yuuThiBaloTcs.
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IIPUJIOXEHHUE E
(cnpaBOYHOE)

YKa3zareab TEpMHHOB

B HacrosilieM TNPUJIOXEHUW IJA KAaXIAOro TEPpMUHA yKa3aH CoOOTBeTCcTBYIOIIMHA HoMep nyHkKTa no I'OCT P
50267.1 (2.), no 'OCT P 50267.29 (A.2. ) unu obo3Hayenue TepMrHa no MK 60788 (MP-..).

AITTTAPAT (U3OEIUE/MEOUUUHCKOE, SJEKTPUYECKOE) 2.2.15
TAMMA-TEPATIEBTUUYECKUMW AIIITAPAT MP-24-01
NEPXATEJIb PEHTTEHOTPA®UNYECKOU KACCETHI MP-35-18
OUCIUIEN MP-84-01
IUCTAHIIMOHHASA JIVYEBAS TEPATIUA MP-42-23
UBNENTUE/MEOULINHCKOE, SJIEKTPUUYECKOE(ANIIAPAT) 2.2.15
U3JIVYEHUE . MP-11-01
U30UEHTP/U30LUEHTPUYECKUHU MP-37-32
UCTOYHUK H3AYYEHUA MP-20-01
KIUHOBUAHBLIN ®UNILTP MP-35-10
KOJIJIMMATOP ITYUYKA MP-35-28
JIVUEBAS TEPAITUA MP-40-05
OBJIYYEHUE MP-12-09
OTPAHUYEHHOE TIONE U3JIYYEHUA A2.1.110
OTPAHUYUTEJD INMYUYKA U3JTYYEHUS A2.1.108
OTIEPATOP MP-85-02
OTTOPHAS OCb MP-37-03
OCb ITYYKA U3JTYYEHUA MP-37-06
MAIIUEHT MP-62-03
[IJIOCKOCTB [TPUEMA U30OBPAKEHUS MP-37-15
[TOBEPXHOCTB TPUEMHHUKA U30BPAXEHUSA MP-37-16
IMOOBUXHASA JIVUYEBAS TEPAITUS 2.1.107
[TONE U3JTYUEHUA MP-37-07
MOJIB3OBATEND MP-85-01
[MTPUEMHUK PEHTTEHOBCKOTI'O U30BPAXEHMUS MP-32-29
U3TOTOBUTEJD MP-85-03
MPOLUEAYPHOE INMNOMEIIEHUE MP-20-23
MYYOK U3JIYYEHUS MP-37-05
PAIMAIIMOHHAS TOJIOBKA MP-20-06
PEHTTEHOI'PA®UUYECKAS KACCETA MP-35-14
PEHTTEHOI'PA®UYECKAS TIJIEHKA MP-32-32
CBETOBOE TTOJIE . MP-37-09
CUMVIIATOP ans JTIYVYEBOU TEPATIUU A2.1.111
CTAHJAPTHOE PACCTOSHUE OBNYUEHUA 2.1.109
CTOJT ans MALUUEHTA 2.1.111
V3KUU TTYUYOK MP-37-22
YCUMUTEJb PEHTTEHOBCKOTO U30FPAXEHUA MP-32-39
YCKOPUTEJD DJIEKTPOHOB MP-23-01
YCTPONCTBO ®OPMUPOBAHUAA TIYUKA MP-37-28
[[ITATUB 2.1.103
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KnioueBble cioBa: MEIULIMHCKOE 3JEKTPUYECKOE U3NeNIhe, IMCTAHLIMOHHBIE alnapaTthl 1S Ty4eBOM Tepa-
MUY, KOOPAUHATHI, ABUXEHUSA, LLUKAJIbI, KOOPpAUHATHbIE CUCTEMBI, OTIOpA CTOJIA [T MallMEHTa, KOJJIUMATOP
nmyyka, AeKa CToJia Ui NaLuMeHTa, roje objyyeHUs, orpaHUYeHHOE MoJie U3NYYEHUS, U30LIeHTPUUECKH A
MTOBOPOT CTOJIA, SKCUEHTPUYECKH T [TOBOPOT CTOJIA, TPUEMHHUK PEHTIEHOBCKOI0 U300paXKeHUsI, CUMYJISATOP
JUIA Iy4eBOH Tepanuun, U30LIEHTP, raMMa-TeparneBTUYeCKHe arnmaparhbl, YCKOPUTENb 3JIEKTPOHOB
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