Jlexnus 8. IToqmnmHUKN KauyeHus

1. O01mue cBegeHUs 0 MOAINHITHUKAX KaYeHH s

B noammnHMkax KayeHUs! UCIOJIb3YIOT TeJla KaUeHUs — IapUKU WU POJIU-
KH, YTO MO3BOJISIET IEPEUTH OT PEeKUMA TPEHUS CKOJBKEHHS K SHEPreTUIEeCKH 00-
jJee BBIFTOJHOMY PEXHMMY TpeHMs KadeHMs. [IOJMIMIHUK KaueHMs NpeICTaBIISET
coboii y3en (puc. 5.8), neTansiMu KOTOPOTo SBJISIOTCS HapykHoe | 1 BHyTpeHHee 2
KOJIbIIa, Tena KaueHus 3 u cemapatop 4. Ternamu kaueHUS MOTYT OBITh HIAPUKH
WIA POJUKU HWJIUHAPUIECKONW, KOHMUECKOH, 00UYK000pa3Hoii, UTONIbYATOW U JIp.
¢dopMm (puc. 5.9). Cenaparop mpeaHazHaueH IS pa3fesiCeHUs Tel KaueHUs, 4YTO
yMeHbIlaeT notepu Ha TpeHue. C qpyroi CTOpoHbl, COMBAHUE TN KAU€HUS B Ky4dy
B OTCYTCTBHE Ceaparopa MPUBOIUT K MX BBIMAJCHUIO, a TAKXKE K TMPEKOCY U BbI-
NaJICHUIO BHYTPEHHETO KOJIbIIA.

[ToMmUMHUKY KaueHUs: KIIACCHUECKON CXeMBI (cleBa)
U cerapaTop-MoALINITHUK (CIpaBa)

B nommmnHukax HEKOTOPHIX THUIIOB CemapaTop MOXKET OTCYTCTBOBATh
(urompyUaThie, HACHITHBIC MOAIMIUITHUKH), TPH OTOM C IEIbI0 YBEIHYCHHUS
Harpy3049HOW CTIOCOOHOCTH B MPOCTPAHCTBE MEXKIY KOJBIIAMU CTPEMSATCS pa3Me-
CTUTH 10 BO3MOXKHOCTU OOJIbIIE TN KaueHus. Takke B MOAIIUITHUKE MOTYT OT-
CYTCTBOBATh KOJIbIIA (CEMapaTop-rmoAMIMITHUKN), GYHKITUIO KOTOPBIX B TOM CiIy4ae
BBITIOJTHSIOT JIOPOKKM KAa4YCHUS, BBIOJHCHHBIC Ha OPYTUX JCTANSAX, — Baje, CTY-
nule, KOHyce U Jp.
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Tema kaueHus: @ — MApUK; 6 — MUIMHAPUYECKUA POJIUK; 6 — KOHMYECKHUI
POJHK; 2 — 60UKO00pa3HBIN POIUK; O — UTOJIBYATHIN POJIUK; € — BUTOM POJIHK




[ToAmMNHUKY KaueHUs NOJYYMIM HIMPOKOE PaclpOCTpaHEHHE B MalllMHO-
CTPOEHUH, YTO 00YCIJIOBJIEHO UX OYEBHIHBIMU MIPEUMYILECTBAMH IO OTHOIIECHHIO K
MOJIIMITHAKAM CKOJIbKECHHUS:

- MaJble NMOTEPH Ha TpeHue (B cpeaHeM B 3 ... 6 pa3 MeHbIE, YeM Yy MOJ-
IIMITHUKOB CKOJIbXKEHHsI). XapaKTepHbIe 3HAUCHUS MPUBEIACHHOTO KO3 duimeHTa
TpeHHs I apukoBbix noamwumankoB f ' = 0,001 ... 0,004, 11 POTUKOBBIX —

'=0,002 ... 0,01;

- MEHBILINUK pacxoj CMa3KH, MPOCTOTa OOCHyKUBaHMs. TakK, 3aKphIThIE MOI-
IIUITHUKHA, UMEIOIINE 3allUTHBIE KPBIIIKH, IPAKTUYECKU BOOOIIE HE TPEOYIOT 00-
CILy’KUBaHHUSI U 3aMEHBI CMa3KH;

- BBICOKHMI ypOBEHb CTaHJAPTHU3ALMM U Pa3BUTHUS MPOU3BOJCTBA IOJIIIMII-
HUKOB KaueHus B Poccuu u B Mupe.

K HenocTaTkaM cieayer OTHECTH:

- HM3KYIO JOJIFOBEYHOCTH NPHU BBICOKMX YacCTOTaxX BpallleHUs U OOJIbLIMX
Harpy3Kkax, KOTOpble IPUXOAUTCA OTPaHUUMBATD;

- HEBO3MOKHOCTB Pa3beMa U CBA3aHHYIO C 3TUM CIIOKHOCTb MOHTaXa,

- CPABHUTEIBHO BBICOKYIO CTOUMOCT.

Knaccupukanuss noamunHuKoB kayeHusi. [lo HanpaBieHWO BOCIIPUHU-
MaeMOW Harpy3Ku pa3inyaroT:

- paouanvbHule TIOAIIUIHUKY, MPEAHA3HAUCHHBIC JJI BOCTIPUSTHS MPEUMY-
IIECTBEHHO PaJHaIbHBIX CHII;

- paouanbHo-ynopHsie — sl BOCTIPUATHS PAAHATBHBIX U OCEBBIX CHII;

- YNOPHO-pAOuUaibHble — JJIA BOCIPUSTUS OCEBBIX M HEOOJNBIIUX pagdalib-
HBIX CHUJ;

- ynopHble TOMIIUITHUKY — JIJI1 BOCIIPHUSATHS TOJBKO OCEBBIX CHIL.

ITo dbopme Ten kayeHUs: MOAIMIUITHUKYU JENST HA WapuKogvle U poauKossle,
MPUYEM MOCIEAHUE MOTYT OBITh MUJIWHAPUUECKUMHU, KOHUYECKUMHU, 00YK000pa3-
HBIMH, UTOJIbYATHIMU M BUTBIMH (ITyCTOTEIBIMH). PONMKOBBIE MOIIMITHUKHA 00J1a-
JAl0T O0O0JbUIEH TPy30MOABEMHOCTBHIO, HO TIPU 3TOM UMEIOT OOJbIIHME MOTEpU Ha
TpeHHEe U OOMBIITYI0 YyBCTBUTEIHHOCTH K TIEpEKOCaM Baa.

B 3aBucuMoCTH OT uncia pSAAOB TENT KaYSHUS MOAIIMITHUKA MOTYT OBITh 00-
HOPSOHBIMU, OBYXPAOHBIMU Y UemblPEeXPIOHbIMU.

[To 4yBCTBUTENHHOCTH K TIEPEKOCAM TOIIIMITHUKH JENAT HA CAMOYCMAHA8-
nusarowuecs (cgpepuueckue), NOMyCKaIOIIME TIEPEKOC Baia 10 3°, U Hecamoycma-
Hasnusaowuecs, He NOMyCKaroIIIe MepeKoca.

Cxembl Hanbosee pacrpoCTpaHEHHBIX TUIIOB TOIIIUITHUKOB MPUBEICHBI HA
puc. 5.10. C uenpio aydiliero BOCOPUSITUS PUCYHKOB KOHCTPYKIIUSI CEapaTOPOB B
OOJBIIIMHCTBE CITy4aeB HE TTOKa3aHa.

[TpOMBIIIIIEHHOCTh BBIMTYCKAET MOIIUITHUKA C OTBEPCTUSMHU MO Pa3IHy-
HbIe AuaMeTpbl BasioB. Haunnas ¢ 20 MM U BbIIIE AUAMETPhl OTBEPCTUI KpPATHBI
5 mMm: 20, 25, 30, 35 u 1. a. Jna Kaxaoro KOHKpETHOTO HOMHHAaja OTBEPCTHS
CTaHJIAPTOM YCTAaHOBJIEHO HECKOJBKO CEpPHUil MOAIIMITHUKOB: B 3aBHCHUMOCTH OT
panaIbHBIX TA0APUTOB — ceepxiecKue, 0cob0 lecKue, 1ecKkue, cpedHue, msiiceivle,
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10 IIUPHUHE — V3KUe, HOPpMATbHble, Wupoxue, ocobo wupokue. 1lpu npounx pas-
HBIX YCIOBUSAX MPEAIOYTEHUE OTAAIOT IMOJIIMITHAKAM JIETKHX U CPEOHUX CEpUi
HOPMAaJIbHOM IIUPHUHBI.
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Tunsl MOAIIMIHUKOB KaUYeHUS: @ — MIAPUKOMOJIIUITHUK PaJUaIbHbIN; 6 — IAPUKOIO/IINII-
HUK paguaibHO-yIOPHBIN; 6 — POJUKONOAIINUIIHUK PAJUAIBHBIN; 2 — MAapPUKONOALIUITHUK
paauanbHBIl cepuyecKuil IBYXPSAHBIN; 0 — HIAPUKONOAIIUIIHUK YIIOPHBINA; e — HIapuKo-
MOALIUITHUK PaJUalIbHO-YIIOPHBINA ABYXPAIHBIN; 24 — POJUKONOIIIUITHUK KOHUYECKUM paau-
AIBHO-YIIOPHBIN; 3 — POJIUKOIOAIINITHUK YIIOPHBIA

MarepuasoM KoJiell M Tl KayeHHs TMOIIIMIIHUKOB CIYy>XaT CTaju
Mapok HIX15, IX15CT, IIX20CT, 18XI'T, 20X2H4A u ap. CenapaTtopbl HU3ro-
TOBJISIOT U3 IJIACTUYHBIX YTIIEPOJAUCTBIX CTajeH, JIATYHH, OPOH3BI, aJFOMUHHUEBBIX
CIIJIABOB M HEKOTOPBIX IJIACTMACC.

JIONoJIHMTEIbHBIN MaTepuaJl

Harpy3ku Ha NOXIIMITHUKH KaYeHUsI

Harpy3ku Ha mOAIMIHUK OMPEACTAIOT U3 YCIOBHI PaBHOBECHUS Bajla WM OCH, KaK CO-
crapisirore X, Y, Z peakuuu TOW OMOpBI, TJIe YCTAHOBJICH JaHHBIA MoMmMMHUK. [Ipu 3ToM
MIPUHSATO Pa3IeATh Harpy3Ky Ha paauaibHyIO U OCEBYIO.

PanuanbHast Harpy3ka Ha KaKIbld M3 TOJIIUITHUKOB 4, B (CM. pacyeTHyI0 cCXeMy Ha pu-
CYHKE HIKE) OIMPEACISIETCS MO COCTABIISIONINM OMOPHBIX PEaKInH, JISKAIINX B IUIOCKOCTH MO
[IMITHUKA:



Fo =Y +Z5: Fy =Y +Z2.

Ocesast Harpy3ka Faa 1 Fpa Ha monummnuuku A u B onpenensieTcsi B 3aBUCUMOCTH OT UX
THUIIA ¥ CXEMBbI YCTAHOBKH — BPACIIOP WIIH BPACTSIKKY.

B CJ1ydac UCIOJIb30BaHUsA pa()uaﬂbezx MOAIIHITHUKOB OCCBAad HAarpys3Ka Ha OAWH U3 HUX
paBHa HYJIIO, 4 HA I[perfI — CyMMC HpOCKHI/Iﬁ Ha OChb X BHCIIHHUX CHIJI, HeﬁCTBYIOIHHX Ha BaJl I10-
MHUMO peaKum"I MNOAIHWITHUKOB, T. €. CYMME OCCBbIX CHIJI, I[GfICTByIOHIHX Ha AcTalii BaJjia, € y4ye-

TOM HX HaHpaBJ’IeHHﬁI S == E Fak . HpI/I 9TOM HAI'PY’KCHHBIM OKa3bIBACTCS TOT U3 INOAIIUIIHU-

KOB, KOTOpLIﬁ OTpaHUYMBACT OCCBOC MEPCMCIICHNEC BaJla. Ecnu TakoBBIM SBISETCS MOAIIMITHUK

A, TO FAa = S = Z Fak n FBa = O Ecnu xe NEpeMCIICHUC BaJla OTpaHUYMBACT IOAUIUII-

HUK B, TO FBa =S :ZFak Hu FAa =0.
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YcTaHoBKa MOAIIMITHUKOBOM Mapbl Bpacnop (cieBa) U BPaCTsDKKY (cIipaBa)

IIpu HCMONB30BAaHUU pPAOUATILHO-YROPHBIX TIOALUIMITHUKOB OINpPEAEICHUE UX Harpy3ok
npencTaBisier Oosiee ciIoXKHYIO0 3anady. [lpexae Bcero, Omarogaps HAKJIOHY JIOPOKEK KauyeHHS
TOYKU A U B NPUIIOKEHUs] OMIOPHBIX peakiuil He OyIyT pacHojO0kKeHbl B TEOMETPUUECKUX IIeH-
Tpax MOAIMMMHUKOB. Hampumep, mpu ycTaHOBKE MOAIIMIHUKOBOM MHapbl Bpaclop pacyeTHas
nnmuHa Bana (I = AB) Oyzer MeHblIIIe, 4eM NP YCTaHOBKE BPACTSIKKY, YTO M MPUXOUTCS YIHUTHI-
BaTh Ha 3Talle ONPEENICHHs ONIOPHBIX peakluil Baja.



Jlanee HEOOXOAMMO YYMTHIBATH Ty [OJII0O OCEBOM HArpy3Ku, KOTOpas 0O0ycioBJeHa
HAKJIOHOM JIOPOXKEK KauyeHUsl U BOZHUKAET MPU NMPUJIOKEHUH K MOAMIUITHUKAM TOJIBKO pajuaib-
HBIX CHII:

S,=€F,; S;=¢€F;,

r’

rie e — Koaghduyuenm MUHUMAILHOU 0CEB0U CUbL, 3HAYSHUS KOTOPOTO B 3aBUCHMOCTH OT THIIA
HOJIIMITHAKA U YIJIa @ HAKJIOHA JOPOXKEK KAYCHHUS OIMPEICIISIIOT MO CIEHaIbHBIM rpadrKaM u
tabmuuaM. [Iporenypa HaxoxaeHus kodduimenTa e’ moapoOHO MU3II0KEHA B CIPABOYHOM JIH-
Teparype. B wactHocTH, 151 KOHMYEeCKUX posmkonounaukoB e’ = 0,83 e, rne e — napamemp
0CeBoll Hazpy3Ku, 3HAYCHUST KOTOPOTO MPHUBE/ICHBI B KATAIOTaX MOAIIHITHUKOB.

OmnpenenuB Sa U S, HAXOAAT TOT U3 MOALIUITHUKOB, KOTOPBIH OrPaHUYMBAET OCEBOE Iie-
pemeriierre Basia. C 3TOM b0 BBIYUCIAIOT CHIY R, yIepKHUBAIOIIYIO Bajl OT CMEIICHHS BIOJIb
OCH X:

R=S,-S,+S,

IJie, KaK M PaHblIe, O = E Fak — CyMMa MpOeKLUi Ha OChb X BHEUIHEW Harpy3ku Ha Bai (oce-

BBIX CHJI B 3allCTUICHUH 3y0UaThIX KOJIEC, YCTAHOBJICHHBIX HA BaJly, U JIp.)
Ecnu R > 0, To mepemenienre Bajga orpaHuYuBaeTcs MOAMUIHUKOM B. [Ipu 3ToM oceBbie

Harpy3KH Ha NOAIINITHUKY: FAa =S Al FBa = SB + R . Ecim xe R < 0, To nepemelenue Bana

OI'PaHUYUBACTCA IMOAUIUITHUKOM A. B aTtoMm ciIyvae FAa - SA +‘ R‘ ; FBa = SB .

KunemaTuka noamMmHNKOB KaYeHHUs

PaccmoTrpuM 3aady HaxOXIE€HUS YTIIOBOM CKOPOCTH cemapaTropa IO 3aJaHHOM yTIIOBOM

CKOPOCTH BaJIa.
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Brauane uccnenyem cityyail BpalleHus: BHYTPEHHETO KOJIbla 2 TOAIIMITHAKA, COEANHEH-
HOTO C BaJIOM. YTJIOBYIO CKOPOCTh Bajia 0003Ha4nM uepe3 . CuuTas BHelrHee Koiblo 1 Hemo-
JIBMKHBIM, OIPEIETIMM YIJIOBYIO CKOPOCTB (¢ CerapaTopa.



BBenem o00o3HaueHU:

V¢ — OKpY’>KHasi CKOPOCTh CerapaTopa, Uil CKOPOCTh Teja KaueHUs;
V2 — OKpYI>KHasi CKOPOCTh OCTOBO# JIOPOKKH BHYTPEHHETO KOJIBIIA;
dm — TuameTp cpeIMHHOMN MTOBEPXHOCTH CerapaTopa;

D — nuametp mapuka.

Pemenue Benem B cienyrolei nocieaoBaTeabHOCTH. CKOPOCTh HUKHEHW TOUKU KOHTaKTa
IIapUKa B OTCYTCTBUE CKOJIbKEHUSI paBHA OKPY’KHOM CKOPOCTH JAOPOXKKU Kau€HUsl BHYTPEHHETO
KOJIbLIA!

v, =wd, /2.

CxopocTh BepXHEel TOUKM KOHTAKTa IIapuKa C HEMOJBUKHBIM BHEIIHUM KOJIBIIOM paBHa HYJIIO,
MOATOMY JaHHasi TOUKa SIBJISIETCS MTHOBEHHBIM 1IeHTpoM ckopocteit (MLIC) mapuka, a ckopocTu
BCEX €ro TOYEK MPONOPLUUOHAIBHBI PACCTOSHUIM 10 3TOro HeHtpa. CieroBaTenbHO, TOCKOJIbKY
LEHTp IIapuKa pacroyiokeH B ABa paza ommwke k MLIC, uem ero HIDKHSS TOUKa,

V.=V, /2.
Cenaparop UMEET TaKyI0 K€ OKPYKHYIO CKOPOCTh, YTO U IICHTP MIApUKa, [IOATOMY YIJIOBas CKO-
pOCTB BpalllEHUS Ceraparopa
_ V. _wd
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Bocnonb3yeMmcst oueBUIHBIM COOTHOLLIEHUEM Pa3MEPOB JIeTalIeH:

d D
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B HUTOTC er'IOBaH CKOpOCTB cenapaTopa
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B cnyqae BpaH_IeHI/IH BHCIIIHET'O KOJIbIIa AHAJIOTUYHBIC paCCy)K,I[eHI/IH M1 BBIKJIAAKH JAKOT.
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CpaBHuBas o6e (GopMyIibl, MPUXOAUM K CIIEIYIOIIEMY BBIBOAY: YIJIOBas CKOPOCTH Cerla-
paropa 3aBUCHT OT TOro, Kakoe M3 KoJjell Bpamaercs. [Ipu BpalieHnn BHEIIHEro KOJblia yIiioBas
CKOpOCTh cenapaTopa BbIlIe, a CleI0BaTeIbHO, U Mpolece U3Hoca aeraneit (B popme ycranocT-
HOTO BBIKpAlIMBaHUS JOPOXKEK M TeNl KadeHus) uaeTr Obictpee. JlaHHBIA (DaKTOp MPUXOIUTCS
YUUTBHIBaTh MPU PACUYETE MOAIINITHUKOB HA BBIHOCINBOCTD, IIOHMKAsl pACUETHYIO Harpy304HYHO
CIIOCOOHOCTH MOJIIMITHUKOB C HEMOJBUYKHBIM BHYTPEHHUM KOJIbLIOM Ipubnu3uTensHo Ha 20%
IyTeM BBEJIEHUS TaK Ha3bIBaeMOro Koddduimenta ppamenus V = 1,2.

Kpurtepun padboTocnoco6HOCTH NOAMIUITHUKOB KaueHUs!

Ha paboTocnocoOHOCTh MOIIMITHUKOB KaueHHs BIUSET Psiji HEraTUBHBIX (DAKTOPOB,
OTPaHUYMBAIOLINX CPOK UX CIYXObl. [IOAIIMITHUK MOMET BBIATH M3 CTPOS MO CIETYIOIIUM
Han0oJiee YacTO BCTPEUYAIOIIUMCS B MHKCHEPHOM NMPAKTUKE MPUYUHAM:



- YCTaJOCTHOE BBIKpAIIMBAaHUE OCTOBBIX JOPOXKEK W TEJl KaueHHs HM3-3a JIEHCTBHS Tepe-
MEHHBIX KOHTAKTHBIX HAMPSHDKCHUN O B YCIOBHUSIX XOPOIICH CMa3Ku;

- a0pa3uBHBII U3HOC MOIIIUITHIKOB, HE UMEIONIMX HAJC)KHOW 3allIUThI OT MOTAaIaHuUs
TIBUTA U TPSI3Y;

- oOpa3oBaHKe BMATHH Ha OCTOBBIX JIOPOKKaX (OpHMHENIMPOBAHUE) B YCIOBHUAX yIapHBIX
1 OOJBIINX CTATUYECKUX HATPY30K.

Kpome mepeuunciieHHBIX, CIIEAyeT OTMETUTh TaKXKe MPUYMHBI CIYYaiHOTO XapakTepa,
CBSI3aHHBIC C HAPYIICHUSIMHU TEXHUYECKHUX YCIOBUN MOHTaXXa M JKCIUTyaTalllu: pa3pyIlieHue ce-
napaTopa, KOJIell, TeJI Ka4eHUs1, 3aeIaHue U JIp.

Y cTanoCcTHOE BBIKPAIIUBAHKE SIBIISICTCS OCHOBHOW MPUYHHON BBIXOJA U3 CTPOS TTOIIIIUTI-
HUKOB B 3aKPBITBIX MEXaHM3Max IPU HOPMAJBHBIX YCIOBHSIX dKCIuTyatanuu. s ero mpenor-
BpaIlleHUs] TTOIIIUITHHUK JIOJDKEH OTBEYaTh KPUTEPHUIO yCTAIOCTHOM mpouHocTH. Pacuer mo naH-
HOMY KPUTEPHIO YacTO HA3bIBAIOT PACYCTOM TI0 OUHAMUUECKOU 2PY30N00BEMHOCHIU W TIPOU3BO-
JIAIT JIJ1s1 TIOJIIIMITHUKOB, UMEIONINX YacTOTY BPAIICHUs OJHOTO U3 Kouel 6ojiee 100/MuH.

Hegparmaromuecst 1 MeIJICHHO BpAIAIONIMECs MOAMIUITHUKH (C YaCTOTOW BpaIllCHUS Me-
Hee 100/MUH), a TakKe TIOIIMITHAKY, TIOJIBEP)KCHHBIC y1apaM U OOJIBIINM IMHKOBBIM IEpPETPy3-
KaM, PacCYMTHIBAIOT MO0 KPUTEPHIO CTATUYCCKON MPOYHOCTH. JJaHHBIN pacyeT Ha3bIBalOT pacue-
TOM TI0 crmamuueckol epy3onodvemuocmu. ETo 11ens — npenynpexacHne OpuHeITMPOBaHUS Jie-
TaJIed MOAIIUITHUAKA.

Pacuer noAIIMNHUKOB KAYeHHS MO0 JMHAMHYECKOI rpy301101beMHOCTH

HJ’IH PaCCMOTPCHUA METOAUKHU noz[6opa " pacucTa NOAUIMUIITHUKOB I10 JMHAMHUYECKOM rpy-
30IIOABEMHOCTH H€O6XOIII/IMO BBCCTH CJICAYIOMIUC OIIPCACIICHUA.

Onpeoenenue 1. Jloncogeunocmoio, WA @pemeHHbIM pecypcom Ln, Ha3pIBaroT 0O0IIYIO
MPOJIOJHKUTEILHOCTh paOOThI MOIIAITHAKA, U3MEPSAEMYI0 B dacaxX. Pecypcom L Ha3wpIBaroT 00-
YO MPOJOJIKUTENFHOCTD PabOThI MOAUIUITHUKA, U3MEPIEMYI0 B MIIH 000poTOB. O4eBUAHO, UYTO
pacueTHBII pecypc CBsi3aH C JOJITOBEYHOCTHIO PABEHCTBOM

—6
L=60-10"°nL,,
B KOTOPOM 4Y€PE3 N o0o03HaueHa yacToTa BpalcHUs Bajia.

Onpeodenenue 2. /[unamuueckou epyzonoovemrnocmoio C Ha3bIBAIOT TAKyl0 MOCTOSHHYIO
Harpysky, kotopyto 90% MoamIMITHUKOB TaHHOM Cepuu BBIAEPKUBAIOT B TeueHue 1 MiIH 00opo-
TOB 0€3 MOsBJICHUS NPU3HAKOB YCTAIOCTHOTO PAa3pyLICHHUS.

3HaYeHne TUHAMUYECKON Ipy30moabeMHOCTH C MPHUBOJAT B KaTalorax MOIINITHIKOB B
Ka4yeCcTBE MX MACIHOPTHBIX JaHHBIX.

Pacuer MoXxeT HOCUTh KaKk MPOBEPOYHBIN, TAK U MPOEKTHBIH (10A00p MOAIIMITHUKOB) Xa-
paKTep U SABJISAETCSI OCHOBHBIM B IIPAKTUKE MPOEKTUPOBAHUS MI€PEay BpallleHUs, IOCKOJIbKY Ya-
CTOTBI BpallleHUs BaJIOB B OOJIIIMHCTBE CiIy4aeB MpeBbIIaoT 1 06/MuH. OCHOBHBIE 3Talbl pac-
4eTa CIeIyIoIIue:

1. Haxonat onopHble peakuuu Basa X4, Y4, Z4, a 10 HUM — paauanbHyto Fr 1 oceByto Fa
Harpy3kM Ha MOJIIMIIHUK. B 3aBUCMMOCTH OT BEIMUYMHBI U COOTHOUIEHMSI paJuaIbHON U OCEBOU
Harpy30K BbIOMPAIOT 110 KaTaJloraM HeoOXOIUMBIH TUI MOIIUITHUKA.

2. Ilo u3BecTHOMY WJIM TperoiaraeMoMy AHaMeTpy Handsl Baja BEIOUPAIOT KOHKPET-
HBI HOMEp MOIIMUITHUKA U BBIITUCHIBAIOT M3 KaTajora ero pasMepsl, AMHaMuyeckyo C U cTaTu-
gecKyto Co rpy30I0AbEMHOCTb.

3. BEIUUCIAIOT 2K6UBANIEHMHYI0 OUHAMUYECKYIO HA2PY3KY TIO (hopMyiie

P =(XVF, +YF,)K K,



AJI padrualibHBIX U paauaJIbHO-YIIOPHBIX INOAIUITHUKOB U
P, =(XF +YF)K,K,

JUTSL YTIOPHBIX M YIIOPHO-PaIHAIbHBIX TTOAIIHITHUKOB.

B npuBenennsix popmynax Ks — ko dunment 6e3onacHoctu; Kr — TemMrneparypHbIid Ko-
s durment; X u Y — 3HaueHus Kod(HPUIIMEHTOB paguaibHON U OCEBOM HArpy30K, BEIOMpaeMble
[0 KaTaJory MOJIIUIHUKOB; V — K03 PHUIKEHT BpallleHus, paBHbIA 1 MpHu BpamieHUH BHYTPEH-
HETO0 KOJIbIIa ¥ 1,2 Tipy BpallleHWH BHEITHETO KOJIbIa MO IIUITHHKA.

[Tpu BBIGOpE KO3 duIMenToB X U Y IMIAapUKOBBIX MOALIMITHUKOB MPEIBAPUTEIBHO BbI-
qucistoT oTHomeHue Fa /Co 1 Mo HaliIcHHOMY 3HAYEHHIO M3 KaTajora OMpEIC/IIOT apaMerp e
OCEBOM Harpy3ku. B cirydae KOHWYECKMX POJIMKOBBIX MOAIIMITHUKOB 3HAYCHUS MTapaMeTpa e MpH-
BOJISIT HETIOCPE/ICTBEHHO B KAaTAJIOTe JUIS KAXKIOTO TUIOpa3Mepa MOIIUITHUKA. J{aiee BEIYUCIISIOT
OTHOILICHHE Fa [(VFy)
U TMPOBEPSIOT YCIOBHUE

&> mm<e.
F

r

B 3aBuUCHMOCTH OT TOTO WJIM MHOTO pe3yJIbTaTa, CIeays MPUBEICHHBIM B KaTajaore peKo-
MEHAALUSIM, BEIOUPAIOT KOOPPUIIMEHTHI X paAuanbHOi U Y 0CceBON HArpy3KHu.

Koadduument 6e3omacnoctu K 1 TeMnepaTypHblil koddduipenT K7 BBIOUpArOT U3 Tad-
T,

4. To 3a1aHHOM JONATOBEYHOCTH Lh M wacToTe BpamieHusi N onpenessiioT TpeOyeMblil pe-
Cypc paboThl MOAIIUITHUKA B MJIH 0OOPOTOB:

L =60-10"°nL,,.
5. OnpenenstoT TpeOyeMyto BEITUUNHY JUHAMUYECKOM IPpy30M0AbEMHOCTH:

CTp =P {/L/(aa,),

rie P — oJKkBuUBaJieHTHas JAMHAMHUYECKas Harpyska; I[okasareap p = 3 i
IIAPUKOBBIX U p = 3,33 ISl pOJIMKOBBIX MOAIIUIHUKOB; a1 — KOAPGUIUEHT HAJIEKHOCTH; d2 —
KO3 PULIHEHT COBMECTHOTO BIIUSIHUSA KauecTBa MeTaa

U YCJIOBMH SKCIUTyaTaluu. 3HaueHus: KO3QPUIUEHTOB a1 U a2 TIPUBEJIEHBI B CIIPaBOYHOM JIUTE-

parype.
6. [IpoBepouHbIE pacueThl BBHIIOIHSIOT IO YCIOBHUIO

Cep < C,

rae C — macnopTHas JUHAMUYECKasi TPy30MO0ILEMHOCTh, YKa3aHHas B kKarajore. Ecnm ycinoBue
HE BBITTOJTHACTCS, 3aMCHSIOT MOIITUITHUK Ha UMEIOIni Oosee Bhicokoe 3HaueHne C. DTO MOXKET
OBITh MOJIIMITHUK C TEM € 3HaYeHHeM auamerpa 0 oTBepCTHs BHYTPEHHErO KOJIbIla, HO Cpej-
Hell wim Tspkenol cepuu. Takke MOXKHO B3ATh MOANIMITHUK JIETKOW cepuu, HO OOJBIIETO pa3me-
pa. lnorna Ha onopy CTaBsT Ba MOJALIMITHUKA, IPU 3TOM UX CyMMapHasi rpy30MoabeMHOCTh Cs
= 1,63C mns mapukoBsix ¥ Cs = 1,71C 11 pOTMKOBBIX MTOAIIHAITHAKOB.

[Ipn mpoBeneHUH TPOEKTHOTO pacueTa BBIYHCISAIOT pecypc padoThl MOIIMITHUKA I10
MacHOPTHON Ipy30n0beMHOCTH C ¥ CPaBHUBAIOT €r0 C TPeOyeMbIM:

L=aa,(C/P)’>L,.



Pacuer NOAIIMIIHUKOB KAa4YCHHUHA 110 CTAaTHYECKOM rpy3onoaAbeMHOCTH

Onpeodenenue 3. Cmamuyeckou epy30n00beMHOCHbI0 Ha3bIBatOT Harpy3ky Co, KOTOpas
BBI3BIBAET COBMECTHYIO OCTaTOYHYIO JAedopMarvio Haubojiee HarpykeHHOTO Tejla KayeHUs U
6eroBoii opoxkH, paBHyto 10 D, rie D — quamerp Tena KaueHus.

3HaueHue JMHAMUYECKON rpy30noabeMHocTH Co MPUBOMAT B KaTajuorax MOANIMITHUKOB B
Ka4eCTBE MX IMAaCIOPTHBIX JaHHBIX.

[Ipu pacuere Mo cTaTUYECKOW I'py30MOABEMHOCTH ONPEACHSAIOT paauaibHyio Fr u oce-
ByI0 Fa Harpy3ky Ha moqmunHuK. [lanee BEIYUCISIOT 9KEUBAIEHMHYIO CAMUYECKYI0 HAZPY3KY:

XoF +Y,F,
P, = max . ,

r

rae ko duurentsl Xo paauanbHoil v Yo OCEBOM CTaTUYECKUX HArPy30K BHIOMPAIOT B KaTalorax
MO/AIIUITHUKOB.

DKBUBAJICHTHAs CTaTUYeCcKas Harpy3ka Ha BbIOMpaeMblid (MM MPOBEPSEMBIiA) MOAIIUII-
HUK JIOJDKHA YIOBJIETBOPSTH YCIOBHIO

P, <C,,

rae Co — MacnopTHOE 3HAYCHUE CTATUYECKOH IPy30I0AbEMHOCTH.

O0o3HauyeHNEe H MAPKUPOBKA NMOAIINITHUKOB KAYEeHUs

[To pagnaneHBIM pa3mMepam U 10 NIMPHHE MOIMINITHUKY Pa3/eisoT Ha pa3MEpHBIE CEPUU.
I'OCT P 52598 — 2006 ycraHaBaMBaeT ISl paJUalbHbIX IIAPUKOBBIX M POJIMKOBBIX U PaJUaIbHO-
YIIOPHBIX MIAPHKOBBIX MOIIAITHAKOB CIIETYIOIINE CEPHUH, B ITOPSIIKE YBEITUICHHS pa3MEPOB:

- cepun 1uameTpoB: 7; 8 u 9 — ceepxyerkue; 0 u 1 — ocobo nerkue; 2 — nerkas; 3 — cpe-
HIS, 4 — TshKeas;

- cepuu mmpuH: 7 U 8§ — 0cobo y3kue; 9 — y3kas; 0 — y3kasi WM HOpMalibHasl, IO CUTYa-
1un; 1 — HopManbHast; 2 — mupokas; 3, 4, 5, 6 — 0co00 mMpoKue.

Ha puc. 14 nmokazansl cpaBHUTEIbHBIE Ta0APUTHI MOAMIUITHUKOB C OJMHAKOBBIM OTBEp-
CTHEM MO/ BaJI, OTHOCSIIIIUXCS K Pa3HBIM CEPUSIM TUaMETPOB (CIIeBa) U IIMPUH (CIIpaBa).

NR”X'@_I%'_
X

Pa3MepHBIC CCpUH NOJUIUITHUKOB

Ha xoHuueckue W ymopHble MOIIMITHUKN PaclpoCTpaHseTcs aelicTBue 0oyiee paHHEro
I'OCT 3478 — 79, no0aBIsAOMIETO K CEPHUSAM TUAMETPOB: JIJIT KOHMYECKUX MOAMIUITHUKOB 5-10
(Jierkyo IUPOKYI0) U 6-10 (CPEIHIO0 IIUPOKYIO); I YIOPHBIX — 9-10 (TSDKENYI0).

CraHmapToM yCTaHOBIICHBI TATHh KJIACCOB TOYHOCTH moamumnHuKoB: 0, 6, 5, 4, 2 (B mo-
pSAKE TOBBINIEHUS TOYHOCTH). HamOombliliee pacnpocTpaHeHHWE B MAIIMHOCTPOCHUH HMEIOT
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noammnHUKA (-ro Kilacca, Kak camble JOCTYIHbIC W JemieBble. [lommmmHukn 0ojee BHICOKHX
KJIACCOB MPUMEHSIIOT B CIy4asX, KOTJa K MEXaHU3MY MPEABSBISIOTCS 0CO00 KEeCTKHe TpeboBa-
HUS 110 TOYHOCTH JIBUKCHHUS.

[MoammnHNKaM KadeHHsI TPUCBAMBAIOT YCIOBHBIC 0003HAYEHUS, COCTABIICHHBIC U3 (P
1 OykB. CTpYKTypa YCJIOBHOT'O 0003HAYEHUS ISl IOAIIUITHUKOB C JHaMETpaMu OTBepCTHit oT 20
1m0 495 MM npuBeneHa B tabnuie. [lonmHoe 0003HAYCHHUE MOANIUITHUKA COCTOUT M3 OCHOBHOMU
YacTH U 3HAKOB, YKa3bIBAIOIINX HA JIOTIOJIHUTEIIbHBIC TPEOOBaHUS, KOTOPHIC MIPOCTABIISIOT CIICBA
U clipaBa OT OCHOBHOTO 0003HauYeHUs (B TaOIUIE BBIACICHBI cepoit 3aimBKoi). OCHOBHOE 000-
3HAYCHUE COCTOMT TOJBKO U3 IH(p. 3HAKK JONOITHUTEIBHBIX TPEOOBAHUH, CTOSIIIIUE CIIEBA OT OC-
HOBHOTO 0003HAYEHUS, OT/ICJIICHBI OT HETO TUPE. 3HAKHU JOTOJTHUTEIBHBIX TPeOOBaHUH CIIpaBa OT
OCHOBHOTO 00O3HAuUEHMsI BCET/la HAYMHAIOTCS C OyKBbL. B MapKUpoBKE KOHKPETHOTO ITOJIIIIHII-
HHKA 3HAKHU AJOINOJIHUTCIIBbHBIX Tpe6OBaHI/II7I MOTYT OTCYTCTBOBATb, TAKKC MOKCT OTCYTCTBOBATbH
4acTh IU(P B OCHOBHOM 0003HAUYEHUH, €CIIU 3TO HYJIU, CTOSIINE B JICBBIX OTKPBITHIX MTO3UITHIX.

CTpyKTypa ycJa0BHOI0 0003Ha4eHHMs NOJIMITHAKA
(a ... % — Tpynmbl HHAEKCOB)

XX.X | - X XX X X XX XX..X
e 0 2 8 7] a ofC

IIpumep 0003HaAYEeHHS OAMIUITHUKA U ero pacindpoBka

ITonHoe o6o3nayenue: A75-3180206C2 .

OcnoBHoe o6o3navyenue: 3180206, rane 06 cooTBeTCTBYeT auamerpy oTBepctusi B 30 MM
(baxkTHueckuii 1uamMeTp AENAT Ha 5 ¢ LEIbI0 COKpAIEHUs MO3ULMI MapKUPOBKHU); 2 — cepusl Aua-
MeTpoB (J1erkas); 0 Mexy ABOWKOM M BOCBMEPKOH — TUN (IIApUKOBBIA paguaibHbIN); 18 — KOH-
CTPYKTHUBHBIE OCOOEHHOCTHU (C JBYCTOPOHHUM YIUJIOTHEHHEM); 3 — cepus HUpUH (0c000 mupo-
Kasi).

JlononHUTeNbHbIE TpeOOBaHMS clieBa: 5 — KJIACC TOYHOCTH; 7 — pagualbHBIA 3a30p IO
rpynne 7; A — Kkateropus NOJIIMITHUAKA.

JononuutensHbie TpeOoBanus crpasa: C2 — cmazka [IUATUM 221.
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