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CCCP ot 24 asrycra 1976 r. N2 2008 cpok BBeeHuA yCTaHOBNREH
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HecoOnopgenue cranpapra npecnefyerci no 3akouy

Hacrosumui crangapt yCTaHaBJHBAET KJAacChl TOUHOCTH OasaHCH-
POBKH JJid XKECTKHX POTOPOB H3JAECJHH, a TakxkKe TpeboBaHHA K OaJsiaH-
CHPOBKE ¥ MeTOAbl pacuera AucHasaHCOB.

CTaHaapT COOTBEeTCTByeT MexXayvHapogHoMmy cranjapty HMCO 1940

B 4aCTH COAEPKAHHUS W KJaaccoB TouHoCTH OaaaHcupoekd ¢ 1 no 11.
Tepmuunl u onpeneneduss — mo I'OCT 19534—74 u I'OCT 16504—8I1.

(U3meHeHHas penakuusi, Uam. Ne 1).

1. KNACCbl TOYHHOCTHA BAJNNAHCHPOBKM

1.1. Kuiacchl TouHOCTH O4aJ/aHCHPOBKH  IOJKHB COOTBETCTBOBATL
VKa3aHHbIM B TalJHIe.

U3spnaune oduymansHoe NepeneyaTka BocnpeljeHa

*

* [Tepeusdarnue mapr 1984 2. ¢ Himenenuem Ne [, yreepxcOennvim 8 sansape

1983 2. (HYC 5—83)
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Crp. 2 TOCT 22061—76

Jluaveilys npou3BeNeHU S yneabHoro aucbananca {e.,)

Kaace TOYHOCTH Ha MAKCUMAJABHYK 3KCNAYaTAUHOHHYIO YrJA0BYIO CKOPOCTH

I Nl gy

62/l AHCUPOBKH BPamleHHd (wy yarc) et @y maker MM:-Pal/c
— it _nanoorbmee
(0)* (0,064) (0,16)
1 0,16 0,40
2 0,40 1,00
3 1,00 2,50
4 2,50 6,30
S 6,30 16,00
6 16,00 40,00
7 40,00 100,00
8 100,00 250,00
9 250,00 630,00
10 630,00 1600, 00
i1 600,00 | 4000,00
(12)* (4000,00) (16000,00)

* TlpuMeHaTe PaKy/JbTATHBHO.

[Ilpumevanune. HaubGoapmine W HauMeHbIIHe 3HaueHUs  NPOH3BEAECHHM
€er® p make, ONPEAEAAOINUE IpaHUUBl KJACCOB, 00Pa3yiT TeOMEeTPHUECKYIO Tporpec-
CHIO ¢O 3HaMeHartesgeM 2,D.

1.2. PacnoJoxeHue noaed KJaaccoB TOUYHOCTH 0aJIJaHCHPOBKH IOKa-
3aHO Ha uyepT. l.
Potopnl B H3AeaUsIX ¢ TOPH30OHTANBHON OCHI0 BPAIEHHS, NONALal0-

mue B 06JaCTh HuXKe Juuun HH, Tie ecr®: waxc<<g, CO31AI0T B
OTIOPpAX OUHAMHUECKHEe Harpy3KH OT JAucOagaHCOB MEHbIUUE, YeM
CTAaTHUYECKHE HArPY3KH OT Beca IpoTopa.

Poropsl B H31eJHAX C DOPHUSOHTaJAbLHON OCBIO BPalleHHd, 0Ialalo-

mne B o6/aCTh BHINE JguHuH HH, TAe ecr®s waxe>g, CO3IAIOT B
Onmopax JUHAMHUECKHE HATPY3KH, OOJBLINE, UeM CTATHUYECKHE HATPY3KHU
OT Beca poropa (B 3TOM cayuae, €CJH HET APYTLHX, KPpOME Beca CTaTH-
YeCKHX HArpys3ok, IpH BeIOOpe KJjaacca TOUHOCTH OaJjiaHCHUPOBKHU Cyely-
€T YUUTHIBATE PaJUaJjbHBEE 3230PH B NOJUIHIHHUKAX).
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CucremMa KJaacCoB TOYHOCTH GaNaHCUPOBKM
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Crp. 4 TOCT 2206176

IlpuMeuyanns:
I. I'panunpl K/aaccoB noKasaHel CIVIOIWIHBIMH JHHHAMH. 1o OCH OpAHHAT OTJIO-

XKeHpl 3HAYEHHsA YyJeabHOro aHcbanaRCa B I'* MM/KI, €cr B MKM. 1o ocd aGcumce OT-
JIOKEHbl 3HAYCHHA MAKCHMAJIbHOH IKCIJYyaTaLHOHHOM YacTOThl BpalUEHHA poTopa
f1s maxc B MHH™! (06/MHH) HJIH fo maxc B ¢!, T. e. B repnax (Tu).

2. MakcuMaJ/ipHAst 9KCIUIYyaTallHOHHAS YIVIOBAS CKOPOCTh BPAIleHHA POTOpa CBSI-
3aHA ¢ MAaKCHMaNbHOM SKCINYaTAHOHHOH YAacTOTON BPALlEHHA COOTHOILEHHAMH:

2rn n
Wy Mmake — — 690”3.’.‘.5 ~ slagir{c (pﬂﬂ/C), (1)
CA€ Mo maxe B OﬁfMHH;
Wy mage = was MaKC ) (2)

€CVIH [5 make B Teplax.
3. Jlupua HH cooTBeTcTByeT NDOHM3BENEHHIO €crwlmaxc=£=9810 MM -c~2, T. e.
YCKOPEHHIO CHJBI TAMXECTH.

2. PACYHET 3HAYEHMH AONYCTUMBIX BUCBAJIAHCOB

2.1. YcTaHOBUTb BepXHee 3HAYEHHE IWIABHOTO BEKTOpPAa AOHYCTHMBIX

nucbaJriaHcoB o popMmyaam:
AJist poTopa, DaJlaHCHPYyeMOro B H3JeJMH B cHope

DCT AON BepX — mpmecr TAGT ~ Dc*r 3 ) (3)
IJi1 poTopa, 0adaHCHPYEeMONO B BHJAE OTJASJbLHOH AeTan
DCT ton Bepx — Mopor€er raba Dcr T DCT 3 ) (4)

rae Mpor — Macca {poTopa, COCTOAULAA H3 BCeX JeTaJdleH, KOTOophie
BpauwialTca B coOOpaHHOM H3JEJUH KaK OAHO Uesoe (Hampumep, cod-
CTBEHHO |pOTOD, HaCaxKeHHble Ha HEno MAaXOBHKH, KOJeCa BEHTHJISTO-
pPOB, UIKHUBH, MHIECTEPHH, BpAllAIOIUHECHA BMECTE C POTOPOM  KOJbIA

NOALUHNTHUKOB KAYeHHUSA U T. 1.);
€cr rasn — TAOJHYHOE 3HayYeHHe yJaeJbHOro aucbanaHca, onpeje-

nsgeMoe A1 AaHHOoTo coOpaHHOro H3AeJHs 0 BepXHeH IMpaHulie ycTar
HOBJIEHHOTO KJiacca TOYHOCTH 0alaHCHPOBKH H MAaKCHMaJbHOW BKCII-

JIyaTallHOHHOH 4acTOTe BpallleHUS eDno PoTopa;
Dcy r — 3HAYEHHE TIVIABHONO BEKTOPA TEXHOJOTHYeCKHX aHcOaJsraH-

COB H3JEJHUs, POTOP KOTOpOro 6anaHcHpoBaJics He B cbope (omnpenedis-

ercst no 1. 5.9):
D¢y 5 — 3HAYCHHE TJIABHOIO BEKTOpPa SKCIAyaTaUHOHHBIX aucha-

JaHCcoB H3jesus (onpepensercsa mo m. 5.10).

[[puMeuanus:
1. TexHonoruueckne nuchHanlancel BO3HHKAXT npH cbope poropa, ecJd o OaJaH-

cupoBaJic He B uU3genuu B cOope, u3-3a MOHTAl}Ka HA Hero AeraJjeu (LIKHBOB, NMOAY-
MyhT, NOAIMINHHKOB, BEHTHJATOPOB H T. 1.}, KOTOpHE HMeioT coOcTBeHHHe auchHa-
JaHCH, BCAEACTBHE OTKJAOHEHHA (MOPMH H pPACNOJIOKEHHS TNOBEPXHOCTeH H mnocanou-

HHIX MeCT, PpaiHaJbHBEIX 3a30pPOB H T. X.
2. DdKcnayaTalnHoHHble naucOaNaHCH BO3HUKAIOT H3-32 HEPaBHOMEPHOCTH H3HOCA,

peJAKCAlWH, BRIXKHIMAHNA, KaBHTAHK JeTanel poropa  (HanpuMep, pabouux Ko-
JIeC HaCcoCOB, BEHTHJSATOPOB, TypOHH), AedopMauuu JeTanell poropa Noj BJAHSHHEM
paboueit TeMuepaTypul poTopa, HEPAaBHOMEDPHOCTH pacnpeileneHHs MarTepHana Ha pa-
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rocT 22061—76 Crp. 5

Goueli NMOBEePXHOCTH UEHTPHQYIH, AENCTBHA INATYHHHIX H TNOCTYNAaTeJbHO IBHXYIIHX-
¢S Mac¢ B MNOPIIHEBHX MAaUIHHAX, 3a 33JaHHHH TeXHHUYECKHHA pecypc HJH 10 PeMOH-

Ta, npeiycMaTpHBawiiero 6anaHCHPOBKY.
2.2. YCTaHOBHTb HHXHeEe 3HaueHHe I'VIaBHOT'O BEKTOpPa JONYyCTHMBIX

AUCOa1aHCOB, TMPHJAOKEHHONO K UEHTPY Macc poropa, no opMysam:
AJiA portopa, 6asaHCUPyeMOTro B H3JeqHu B cHope

m (4
portcTt Taba _
Dcr AOM HHIKH — ——‘"2',5' "'"'""'"'Dr.:'rs ) (5)

I8 poTopa, OaJaHCHpPyeMoOro B BHAE OTAGJALHOH geTadid uau c6o-
POUHOH eJHHUILLI

Mporter Taba

DCT AOT HUXKH —— T - Dc:'r'r'"" Dt:'r 9 (6)

2.3. I ABYXOTMOPHBIX POTOpPOB (YepT. 2—4) BepXHHE H HHXKHHE
3Ha4YeHHA MOMYCTHMbIX AHCOAJNAHCOB B KaXJ0H M3 JABYX NJOCKOCTEH
Koppekiuu I 0 2 caenyer onpenensith no GopMyJiaM:

ly— L4
Di aon pepxn — &/cr gon Bepxw ﬁ_ , , (7)
LA - Il .
DZ AON BEDXH — Dc'r AON BLPXH ""2’;:_'_[;" l , (8)
lh—L,
Dl AOTt HHKH — Dcr ROI HHXH l“"f;':_’"?;“ , ,
L.A - 11
Dz AOT HUNH —— Dc'r.nun HMKH ""j;"_‘:t_l"‘ l . (10)
'DCJW 50!7
Lg
g ,
Revsend
[ .M
{4 -
l'? -t
L




Crp. 6 FTOCT 22061—76

/ Dem don
- L Y
f Z
A B
! b
N h t u &
f
s,
L,_q -
Hept. 4

[IpuMeyaduasa:

|. Bepxnne M HH)KHHE 3HAUYEHHS AONYCTHMBIX AHCOANaHCOB B NJOCKOCTH ONOP,
H3MEPEHHS HJH TIPUBEJEHUA ONPEAeJasIOT 1Mo TUM XKe dhopMyaaM H uepT. 2-—4, noj-
cTarjsas BMecTo [y B [, paccTOsiHUA OT onopnl A J0 COOTBETCTBYIOIUIHX IJIOCKOCTEH.

2. llpu pacuere Heob6XOAHMMO YUHTHIBATh, UTO HAHOOJBLIHE 3HaueHUS aHcHanaH-
COB.. Dijgonsepxs H Doanon sepxn ABJAIOTCH  IpeleJibHBIMH,  HEe3aBUCHMO  OT
HAupPaB/eHHA UX JEHCTBHs, OINpeAe/sseMOro BHAAMH HEYpPaBHOBELIEHHOCTEH POTO-
pa (CTaTHYECKOil, MOMEHTHO HJIH JHHAMHUUYECKOH).

3. TEXHONOIMMYECKUE U KOHCTPYKTUBHLIE TPEBOBAHMA

3.1. PoTopnl H31eaui, OTHECEHHBIX K 1-My KJaccy ToOyHOCTH OaJsiaH-
CHDOBKH, caenyer OGaiaHCHPOBATL B CBOUX NMOJILUIHIIHHKAX B COOCTBEH-
HOM KOPIHyCe MpH COOMI0AEHHA BCEX YCJAOBHH IKCAAyaTAUHHU C HCIOJIb-
30BaHHEM COOCTBEHHOI'O IDHUBOJA.

3.2. Ponopel u3aeaHH, OTHECEHHBIX KO 2-MY KJjaccy TOUHOCTH Oa-
JJAHCUPOBKH, caeayeT OaJaHCHPOBATh B COOCTBEHHBIX NOAUIHIIHHKAX
WAH B COOCTBEHHOM KODIyce, CO CIeUUawIbHBIM IPUBOJOM, €CJil HEeT
COOCTBEIIHOTO NPUBO/A.

3.3. Portopnl H3AesiMH, OTHECEHHBIX K 3—I11-My kjaaccaM TOUHOCTH
6amaHCUDOBKH, pa3pemaercs 6amaHCHUPOBATL B BHAE AeTaJqed Wan CHO-
DOYHBIX €JIHHHUII.

3.4. Bubop cnocoba 6aaHCUPOBKH

3.4.1. Poropnl u3gesuit JONKHBI IPOXOAUTL AHHAMHUECKYIO GaviaH-
CUPOBKY. -

3.4.2. B ToMm cayuae, xorka y N |poTOpPOB H3 NapPTHH OJHOTUIHBIX
M3JeJHH 3HAUEHH$ HAvaJbHBIX AHCO6aMaHCOB Dypay B IJIOCKOCTAX
OIIOP HE MPEeBLINIAIOT MOJOBHHBI 60JbIIEN0 U3 BOPXHUX 3HAUEHUH AONY-
CTHMBIX AHC6aJIaHCOB B IJIOCKOCTSIX Omop A -uau B, BCIO NapTHIO JO-
nyckaercss 6aJaHCHPOBATL CTATHUYECKH ¢ NOBEPHTENLHON BEPOSITHOCTHIO
W. )

3.4.3. Ecau'y N OXHOTHIHBIX POTOPOB, NMPOH3ROJALHO BHIGPaHHBIX
M3 TIapTHH, HauvaJbHbie pgucbanadcel Da prawj, rAE€ j=1, 2, ..., N
MEHbIIIE BEPXHHX 3HAaUYeHUH MOMYCTHUMBLIX AHCOaJaHCOB, TO OCTaJbHbIE
POTOPBI 3TOH NaPTHH C COOTBETCTBYIOLIEH JOBEPUTEJBHOH BepPOST-
HocThlo W ponyckaercs He 6amaHCHPOBATE.
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[IlpuMeyanu4:

1. Uucao N poTopos, noanexxalldx NpOBepKe, cleiyeT BBYHCAATb IO PEKOMEH-
AyeMOMY TPHJOXEeHUIo 4.

2. IlpousBeneHne 3HaueHHs HauvaJbHOro AHuc6aniaHca Dy, paw B IVIOCKOCTAX ONOP
HAa MeXOINOpPHOe pacCTOSHHE MEXKONOPHOro pPOTOpa pPaBHO 3HAUYEHHK) ero IJVIaBHOrQ
MOMEHTA HAuYaJdbHEIX AHCOAJIaHCOB.

3.5. Honyckaercss He nmpoBOAUTL OaJlaHCHPOBKY POTOPOB H31eJHH,
KOTOpbie B 3KCIAYAaTALHOHHBIX YCJNOBUAX paboraroT ¢ gucbanaHcamy,
HaOPUMCP, pOTOPLl BUOPOMALIUH, BUOPOCTOJIOB K T. II.

Ha page uzgenudi, korga He mMpUMeHsIeTCsT aBTOMaTHueckasda OaJaH-
CHPOBKA, pa3peulaeTcsa NpOBOAUTL OAMaHCHPOBKY MEPHOIHUYECKH IO Me-
pe H3HOoca (Hanpumep, uHGoBaJbHble Kpyru). JlonycTuMble gucHa-
JTAHCH H MEePUOIHYHOCTL 0a/IaHCUPOBKHI JOJXKHB OBITh yKa3aHbl B HOP-
MAaTHBHO-TEXHHYECKOH JTOKYMEHTAaIlUH.

3.6. MecnonoJsoxeHne Na0CKoCTeH H3MEOPEHHS U NIOCKOCTEH KOPPEK-
UUH CJeAYyeT YCTAHABJAHBATH NPH KOHCTPYUpOBaHHU poTopa. OaHOBpe-
MEHHO CJieJyeT YCTaHOBUTL, KaK OyjAeT NMPOBOAUTLCS KOPPEKTHPOBKA
Macc poropa, o0ecneyuTh KOHCTPYKTHBHYIO BO3MOXKHOCTL €€ BHIIIOJIHE-
HHSI, HA3HAYHTL TEXHOJIOHYECKHH IPOLECC U IPeaAyCMOTPeTh BO3IMIOK-
HOCThL OaJlaHCHPOBKH POTOPA MOCJAEC 3allJIaHUPOBAHHBIX PEMOIITOB.

3.7. Ilocse GamaHCHPOBKH OCTATOYHbIE AUCOAMAHCHI B IJIOCKOCTAX
KODPEKUHHM H (HJU) U3MEPEHUSs He MQOJXKHbI BBIXOJIHUTb 34 Ipejebl
BEPXHHUX 3HAYEHUH JONYCTUMBIX JHCOaaHCOB, ONpeaeeH X M0 1. 2.3.

fipuyMeuanne. Huxnee 3HayeHHe AonycTHMoro JHCOAJdaHCA BBHAEPKHUBATH
He 00A3aTeNBLHO.

3.8. [lanuble, onpeicasemble no nmn. 2.3 u 3.6, caeiyer yKa3bBaTb
B paGounx uepTexkax U B OamaHCHpOBOUYHOH KapTe, IPUBEACHHOH B pe-
KOMEH/IYeMOM TPHJOXKEHHH O, €CJIH '0OHA NPEeAYCMOTPEHA TeXHHUYECKHM
3aJaHieM Ha pazpaboTKy H3AeJHS.

3.9. Ilpumep pacuera 3HAaUeHHH AOMYCTUMBIX jucbamaHCOB INpHBe-
IEH B CIIPABOUHOM MNPUHJOXKEHUH 0.

4. TPEBOBAHMA K ONPEAENEHMIO KNACCA TOYHOCTM
BAJTAHCUMPOBKM AN BHOBb PA3PABATHIBAEMbIX M3OENMA

4.1. Tlpn npoeKTHPOBAHUU H3AEAHUS KJIACC TOYHOCTH JJiA HEro BHI-
bupaercd npeABapuTenbHo. [las 3Toro MoxkeTr ObITb HCIOJNb30BaHA
TabJHI2 IDEKOMEHIYEMOro NMPHJOKEHHA 1, a TakxkKe oTrpacJsieBble CTaH-
NapPThl, cCodepiKallue pasjedabl 0 TOYHOCTH OasiaHCUDPOBKH.

4.2. Tlocne aKCOePHMEHTANBHLIX HCCJIELOBAHUH ONKHTHBIX HJAH YHH-
KaJbHBIX 06pasuoB mo n. 4.3 ycTaHaBJHBAKT OKOHYATEJLHO KJaCC
TOUHOCTI ©aJaHCHPOBKH, TPH KOTOPOM He Hapyuiaercs paborocnocol-
HOCTb H3AEJHA.

4.3. DKcnepHMeHTaJbHOE oIlpejaeJeHde KJjaacca TOUHGCTH OaviaHCH-
POBKHU [Ji BHOBbL pazpabaTbiBaeMblX H3JeJHH CJelyeT NPOBOAHTL Ha
ONBITHHIX HJAH YHHUKaJAbUBIX H3AeHsAX. lasg uzgeysuid mMaccoBono Ipo-
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H3BO/JCTBA KJ1aCC TOYHOCTH 0aJlaHCHPOBKH YCTAHABJHBAIOT IO HCIBITA-
HHSIM ONBITHOH CEPHH.

HMcnoimanue caeayer mpoBOAUTL No I, 4.4—4.6 HaAH IO MeTOJHKaM,
yCT2aHaBJHBAEMbIM B OTPaCJE€BbIX CTaHIapTax.

4.4. Y onbiTHOTO 00pia3ia, UMEKLLEro JOCTYI K NJOCKOCTIM KOPPEK-
IHH JJi1 H3MeHeHus aucbanaHcos, c6aqaHCHPOBATL POTOP A0 MHUHH-
MaJIbHO JOCTHXUMBIX OCTATOYHBIX AHCOAJAHCOB C YYETOM INOIPELIHOC-
Ted Mo 1. 5.8.

4.5. OmpejendTb HAUMEHbLIIHEe 3HAUYeHHS MpeleabHbiX AHCOav1aHCOB
AJA KaXIO0H IJIOCKOCTH KOpPeKUUH I H 2 U3JeJiHs, NPEeBLIIIeHHEe KO-
TOPBIX BBI3bIBaeT BHOPAUHIO ONOP CBEPX YCTAHOBJEHHOH B TeXHHYEC-
KOM 3aJaHHUH HJH HapyulaeT HOopMaJbHOe (YHKIHOHHPOBAHUE H3Je-
JIHS.

4.5.1. Hdusa atoro B obe MAOCKOCTH Koppekuud [ v 2 poropa, orda-
JJAHCHPOBAHHOIO 1O 1. 4.4, BBeCTH OJAHHAKOBble aucOasradcel. Ha ipa-
botawiueM ¢ 3THMH AucOasaHCcaMu HU3AEJIUH H3MEPHTL CpeIHEeKBalI-
paTH4YeCcKHe 3HaueHUs BHODOCKOPOCTEH MNOJUIHIHHUKOBBLIX OIOP, Kak
YVKa3aHO B DEKOMEHIAYEMOM IIPHJOXKEHHU 3, a AJH 3JEKTPHUECKHX Ma-
wuH — no [OCT 12379—70.

YBesqimuuBas NOCTENEHHO BBeJeHHble AUCOaJdaHChl, OTPEeHeJUThL Te
X TpejesbHble 3HAYeHHUss AJAA KaXKIAO0H TJIOCKOCTH Koppekuuu I H 2,
peBLIlIeHHe KOTOPbIX BbI3bIBA€T BHOPAIIHIO OIOP CBEPX YCTAHOBJIEH-
HOH TeXHUUYECKHM 33JaHHEM WJH HapylliaeT HOPMaJbLHOE QYHKITHOHUDO-
BaHHE H3JeJIHs.

4.5.2. He n3MeHnss nosoxenus HaiaeHsoro no 1. 4.5.1 npenesnsHo-
ro pucbaJsaHca B IJIOCKOCTH KOPPEKUHH [/, IMEPECPaBHTh B IJIOCKOCTH
KOPPEKIHH 2 ceMb pa3 uepe3 45° peeneunuiii B Hee aucbHasmanc. Menss
3HAaUEHHe BBEJEHHOTO JAucDasaHCca B Ka)X10M H3 CEeMH INOJIOKEHUH B
WIOCKOCTH KOPPEKIIHH 2, HAaUuTH no 1. 4.0.1 ero ceMb IpeaeJbHbIX 3HA-
YEHHH JJA TITOCKOCTH KOPPEKUHH 2.

4.5.3. YcTaHOBUTL B HCXOJHOe noJtoxKeHHe 0° npenesabHbld gucOa-
JaHC no m. 4.0.1 a8 TJIOCKOCTH Koppekiud 2. He uaMeHsasa ero moJio-
XKEHHS, TePeCcTaBUTL CeMb paad uepe3 45° BBOAUMBIH AucHamaHC B NJ0C-
KOCTH KOppeKUHH [. MeHsass 3HaueHUsi BBOAUMOTNO AHcOaJJaHCa B KaxK-
JIOM U3 CeMU INOJIOXKEHHUH B IIJOCKOCTH KOPPEeKUHH I, HauTu mo 1. 4.95.1
€ro CeMb IMpeleJbHBX 3HaUEeHUH JJs1 IJIOCKOCTH KOPPEeKUHUH .

[lpy goCTaTOYHOM TEXHHUECKOM U IKOHOMHYECKOM OOOCHOBAHHUH
LONyCKaeTcss BBOJAUMbBbIE AHCOAMAHCH MEPeCTaBJsAThL 0oJee ueM 4Yepes
45°. 3HaueHHsA 3THX YIVIOB JOJKHBHI OBITh yKasaHbl B HOPMAaTHBHO-

TEeXHHUYECKOH JOKYMEHTAallUH.

[IpuMeuanune ¥Yroa Mexay HaubGOJbUINMH 3HAUEHHSAMH [pejeabHbIX AucOa-
J4HCOB B 00eHX TMJIOCKOCTSAX KOPPEeKIMH 3aBHCHT OT HEOJHOPOAHOCTH pOTOpa H ONop,
a TakKxe OT COOTHOIUEHHH reOMeTPHYECKHX pasMepoB poTopa.

4.5.4. Haitu HauMeHblIHe 3HaueHUss AUCOaNaHCOB B KaxXJ0H TJOC-
KOCTH Koppekuuu [/ u 2 no nmn. 4.5.1—4.5.3, T. €. 3HaueHHss (QPYHKIHO-
HaJbHBIX JIHCOAJIAHCOB B 3THX IJOCKOCTSX KODPEKUHH, NpPeBLILLIEHHE
KOTOPBIX HapyiiaeT HOpMaJibHOe (QYHKIHOHHpPOBaAHHE H3IEJHUA.

10
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4.5.5. TIpu HCNBITAHUSIX OMNBITHOH COPUH U3 N H3JeJUH I0cj]e olpe-
NeJieHHs 3HaYeHHMH (PYHKUHOHAJbHBIX AHCOAJAaHCOB AJS KaXIO0H H3
MJIOCKOCTEH KOoppeKUuud I U 2 KaXJA0To H3JeJHUs BBIUHCJHUTL C COOTBET-
CTBYIOLIEH MTOBEPUTEJLHOU BEPOATHOCTLI0 W 3HayeHHS (PYHKIHOHAJb-
HbiX aucbaaaHcoB Dy U Dyp Aaa Bcex uzaenu. Merox omnpenede-
HUSA NV, Dip U Dog H3JI0KEH B PEKOMEHAYEMOM IIPHJIOKEHUU 4.

4.5.6. CymMmMa HaWaeHHHX B 0. 4.5.0 3Ha4YeHUH (QYHKUHOHAVbHBLIX
nucOaJJIaHCOB M4l IWIOCKOCTEH KOpPEKUHH [ U 2 onpenenser 3HaYeHHE
[IABHONO BEeKTOpa (PYHKIHOHAJbHBLIX AHCOAJ/aHCOB POTOPA

Do =Dy + Dy - (11)
OyHKUWOHAJABHEIA yAeAbHbIA gucOagqaHc AJAA U31eJUd HaXOAAT IO
bopmyae

DCT([)

Cer o = (12)
3Hasi MAKCHMAJbLHYIO 3KCIIYAaTaUUMOHHYIO 4YaCTOTYy BpalleHHs po-
TOpa Mo yepT. 1 yCTAHOBUTh, B KaKOH KJaacC TOYHOCTH OaJaHCHPOBKH
MONajgaeT HAWJAEHHbIH HA ONBITHBIX H3AEJUAX (PYHKIHOHAJIbHBIH yIEJh-
HBIHd gucbGamanc. OKOHUYATEJbHO KJAAacC TOUHOCTH OasiaHCHPOBKH JJis
MaCCOBOTO TIPOU3BOACTBA 3THX H3JACJAUH IPEANOYTHTEJbHO HA3HAYATh
Ha OJHH KJacC TOYHEe TOro KJjacca TOYHOCTH OaJaHCHPOBKH, K KOTO-

POMY OTHOCHTCSI 3TOT AHcOaJiaHC.

4.6. [as usgeaud, y KOTOPbLIX HEBO3ZMOXKEH JOCTYIN K ILIOCKOCTAM
KOPPEeKIHH, TONYCKAETCHd BMECTO HCIBITAHHH NO M. 4.0 U3MEHATHL OCTa-
TOYHBIE JUCOaJiaHChl Ha HECKOJIbKHX poTopax a0 cOopku usneaud. Ko-
JHYECTBO H3T1CJUHA ONPENEJSATh MO IPEKOMEHAYeMOMY TNPHUJOKEHUHIO 4.

5. TPEBOBAHVWA K ONPEAEJIEHMIO OCTATOUYHDIX,
TEXHONOTUYECKHUX M DKCNIAYATALMOHHDLIX
AMCBANRAHCOB OMbITHbIX U3RENUM

5.1. Ilpu uccaenoBatTenbCKUX, NPeABAPUTENABHBIX, B HayaJe H KOH-
1€ PEeCYPCHBIX IIPHUEMOUYHBIX HCNBITAHHH ONBITHBIX WJAH YHUKAJLHBEIX 00-
DA310B H ONBLITHBIX CEPUH CJjelyeT H3MEPAThL OCTATOYHBIE AUCOAJIaAHCH
B IJIOCKOCTSX KOPPEKUHMH HJIH APYTUX IIJOCKOCTSX.

[IlpuMeuanue. Buabl HCOHTAaHHH, IPH KOTOPHIX NPOBOAATCS TaKHe H3IMEpPEHHs,
YCTAHABJAUBAIOTCA B CTAHAAPTAX HJIH TEXHHYECKHX YCJOBHAX HA KOHKpETHbIe H3JeJIHf.

5.2. IsmepeHHe OCTAaTOUHBIX AHCOAJIAHCOB OTAECJBHOIO POTOPA HIIU
H3jaeJusl B ¢Oope caeayeT MPOBOAHTL Ha OaJlaHCHPIOBOYHOM CTaHKe IipH
yacTOTE €no BpallleHHs] HUXKE NepBOH PEe30HAHCHOM CHCTEMBI «POTOP—
ONOPBI» WJAUM HA HU3JeJHH B cbope TIpH moMoud OalaHCHPOBOYHOTO
KOMIJIEKTA.

[lepecuer H3MepPEHHBIX OCTATOUHBIX JHCOAJAHCOB H3 MJAOCKOCTEH
H3MEPEHHUS HJIH TWIOCKOCTEH ONnopP B MJIOCKOCTH KOPpPeKuun U obpatHO
cjelyeT NMPOH3BOAHThL N0 ¢opmyaaM 00583aTENALHONO NPUIOKEHUS 2.

11
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[IpuMeuanue, PesoHaHcHass 4YacTOTa CHCTEMbl «POTOP—OINOPHI» — YACTOTA

BpallleHHA pOTOPA B CHUCTEME <«POTOP—OMNOPHI», COCTOALISH H3 pOoTOPa H YHAPYrux
Onop, NPH KOTOPOH aMIIUTyAa KOJeOaHHH JOCTHraeT MakcuUMyMa.

5.3. Ilepen usMepesnueM poTop AOJKeH OBITL cofpaH o pabouyum
yepTeKaM C TeMH JeTaJsiMH, C KOTOPbIMHU OH BpalllaeTCs B U3JeJUH KaK
OJHO LeJoe (HampuMep, BEHTUJSATOP, LIECTEPHS, MAXOBHK, LUIKUB, TeX-
HOJIOI'HYECKHEe BTYJIKH, MOAMIUNHUKNA KauyeHHd, nmoayMydTa U T. 1.).

[lpy usmepenun ocraToudblx AHCOAJAHCOB [pOTOPA, KOTOpOE IO
KakKuM-JIHO00 IpPUYHHAM JOJIKHO I'POBOAHUTLCA 0e3 psaga JeTanedl H
(HJH) HE Ha ero COOCTBEHHBIX INOJLUHIIHHKAX, BO3HHKAIOLIHE IIPH cOOP-
Ke poTopa C STHUMH JeTaJaMH TEeXHOJOrHYecKHe NHCOaJIaHCHhl CJIeldy-
€T ONpeAesaATh IO 1. 5.9 U YUHTHIBATH B IPe3yJbTaTaX H3MEPEHHH.

5.4. Ilpu namepeHuun ocraTouHbX AucOaJIaHCOB POTOPa C KOHCOJIb-
HO [PacCIoJIOXKEHHOH MacCOM, KOTOpas OINHpaeTCs B KOPIyce MalUHHBbI

Ha CBOIO OIOPY, BO BpeMs H3MEpPEeHHs Ha 0aJaHCUPOBOYHOM CTAaHKE
cjaeayeT NMOJIb30BATLCA BCIIOMOTATENbHOH OIOPOH.

5.0. ¥ poOTOpOB, KOTOpbLie HMEIOT JABe u OoJiee COCPEAOTOUEHHBIX
MaccChl Ha JEerkoM BaJgay, cJeayer U3MeEpPATh AucOaJgaHchl KaxKIO0H JeTa-
Jd mo cOOpKH WA guchasiaHCH pOTOPA HA KaXKAOH CTaguH COOPKH.

5.6. ssa uaMepeHuss 3HaUYeHHUA OCTATOYHOro gucbHaganHca B JaHHOH
MJOCKOCTH KOPPEKLHH POTOpa CJACAYT BBECTH B 3TY IJIOCKOCTb KOHT-
pOJbHBIN I'PY3, cos3gaB gHcbOamaHc [, 3HaueHHe KoToporo B o—10 pas
MpPEeBLILIAET BEpXHEe 3HA4YeHHe MAONYCTUMOIO AJs JaHHOU IIJIOCKOCTH
Koppekuun aucbananca Djgpommepxn. 3AMHCATh 3HAYEHHS H YIVIBL
n1ucOaaHCcoB, IepecTaBisgd Ha 40° 3TOT XKe KOHTPOJLHLIK NPy3 HA TOM
XKe pajanyce, CHOBa 3amucartbh 3HAyeHHe u yroJ aucbHasaHca. [losto-
PHUTL TaKHe H3MEpeHUs] BOCeMb Pa3 MPH Pa3JHYHBLIX IMOJOXKEHUSX KOHT-
PONBHOTO rpy3a, Moka He Oyaer oboiaeHa BCS OKPYKHOCTb pPOTOpA.
H3mepeHuss MpOBOAUTh IJA KaKJI0H IJIOCKOCTH KODPEKHUHH OTIAENbHO.

5.7. a5 KaxKJaoH IJOCKOCTH KOPPEKIUH IMOCTPOUTL I'padHKU B KO-
opAHHaTax yroJa aucbasaHca U 3HadeHue aucbaJsaHca, Kak II10Ka3aHo Ha
yepT. o.

CpelHee apudMeTHYECKOe H3MEDEHHBIX BEeJUYHH MNPONOPIHOHAb-
HO 3HaUYE€HHIO YCTAaHaBJAHBAEMOTO B IIJIOCKOCTH KoppeKuuu gucbasanca D

Acp — ﬂaxc ;f‘ Anvun _ G'.D, (13)

rie Awaxe H Auypn — MAKCHMAJIbHBIE H MHHUMAJbHBIE I[OKa3aHUs
HHIHKATOPpa 3HaueHus JucbasaHca;

Acp —npeAcTaBgAsieT HAa uepTexke OTPe30K, IPONOPUHOHAJbHBIN
3HauyeHH aucbasaHca;

0 — KOS(MPHUIIUEHT IPOIOPLHOHATbHOCTH.
12
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Yroa aucbanalca 0° 45° aQ° 135° 180° 225° 270° 315°
l I
IlokaszaHue ITnockocTb
HHAMKATOPA | KOppeKuuHn I
3HAYEHHS "' — T R e D e D
aucbananca ITnockocTh l

| KOppekuud 2 |

i R
45° 0)° 135° 180° 225° 270° 3157
Yppn fucoanaHed

Noxaaarue UHOUKQMOpa
sngueHUA OUcOCAIHCa
1Ay

HepTt. 5

3HaueHHe OCTATOUHOTO JAucbajaHCca B TIJAOCKOCTH KOPPEKIHH IIPO-
[IOPLLHOHAJbHO

A — AM&HC - AMHH
aMIl —

5 = @Dz - (14)

CJaenoBaTedbHo,

Doy = SMaxe™ fun py (15)
AMHKC + AHHH
[TpuMeyaHus:

1. Ecii ecTh cOMHEHHS B JIMHEHHOCTH NOKAa3aHUH HHAMKaTopa 3HauyeHHda aucbhHa-

JiaHca, cJaeayeT IOBTOPHUTh H3MepeHHe co 3HaueHHeM pHcOasadca, MEHBUIUM HJH
OoJpLINMM, YeM HCIIOJb30BaHHOE 3HauyeHHe aucbanaaHca.

2. JlonyckaeTca H3MepATb ocTarouHble aucOansaHcel 0e3 00Xo0Ja KOHTPOJIBHBEIM

rpy3oM Ha 06anaHCHPOBOUHOM CTaHKe HJIH ¢ NOMOUIbI0 O6aJIaHCHPOBOYHOIC KOMILIEKTa,
HacTPOCHHHX IO TapHPOBOYHOMY POTOPY.

5.8. Ilpu naMepeHun 3HayeHUH OCTATOUHONO AucbHasanca (4, B ya-
CTHOCTH, Ipu OavlaHCHPOBKE) CJaelyeT VUHThIBATbh NOMPEIIHOCTH, BhI-
3bIBaeMble IPHUBOLOM POTOPA HJIM BCIOMOTATEJIbHBIMH ONOPAMHU BCJIE-
CTBHE:

nucOasaHCcoOB, BHOCHMBIX 3JI€eMEHTaMU MPHBOJAA H BCIOMOraTeJbHBIX
OIIOP, OTKJOHEHHUS OT COOCHOCTH OIIOP, 3a3CPOB B 3JEMEHTaX IPHUBOAA
H V ONOPHBIX MOBEPXHOCTEH POoTOpa. BAHAHHE 3THX NONPELIHOCTEeHR 00-
HApyKUBaeTCAd IpH IIOBTOPEHHH LHKJA H3MEPEHUH C TIOBEPHYTOH Ha
180° oano#t mosrymydTOH IIPUBOAHONO BaJia IIOCJE MEepBONO UHKJAA U3-
MEpPEHHNH,;

3d30Pp0B MEXAY 3WIEMCHTAMHU [pHBOAG H OIOPHLIMH A€TaJiAMHU HJH
‘|pt0‘qup0*M.
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5.9. 3HayeHHUsA TEXHOJOTHYECKHX auchaJgaHcoB no 1. 2.1 caeayer
OINpeAeJsiTh KaK (Ppas3HOCTh 3HAYEHHH OCTATOYHBIX AHCOANaHCOB B OAHHUX
H TeX XKe IJIOCKOCTSIX POTopa, H3MEPEHHBLIX o mil. 5.2—D5.8, aJs1 H3je-
Just B cOope U 4J19 COOPOUYHON eJHHHIBI POTOpPAa COTJIaCHO TEXHHUYECKOU
LOKYMEHTaUuH AJsi eno GasaHcupoBKH. OKOHUaTeNbHOE 3HAUEHHE TeX-
HOJIOTHYECKUX JHCOAIaHCOB BLIYUCAUTL NO pe3yJJbnataM uamepenusa N
ONBITHBIX H3JEJUH.

Merog onpeaesieHUs yncaa N usjgeauid U cnocod pacuera 1moj00HbBI
H3JIOKEHHOMY B III. D—7 PEKOMEHAYEeMONo IIPHJIOXKEHHS 4.

[Ipumeuanune HeobxonuMocTs oOnpejesieHdsl 3HAYEHHH TeXHOJNOTHUYECKHX
AucOasaHCOB yCTaHAaBJAHBAeTCsl B CTAHZAPTAX H TEXHHUECKHX YCJAOBHAX Ha KOHKpET-
Hble H3JeJHA.

0.10. 3HaueHus s3kcnJayatauuoHHBIX AucOamaHcoB mo n. 2.1 caenyer
ompeaessATh KaK PA3HOCThL 3HAYEHHH OCTATOUHBIX AHUCOaJaHCOB B OJHUX
H TeX XK€ IJMOCKOCTAX, U3MEePEeHHBIX 1o M. 9.2—5.8 Ha uzgejuu B cbope
O HayaJia ero 3KCIWIyaTalluu ‘U MOoCJae TONo, KaK OHO BbipaboTaJno Bech
3alaHHBIH TeXHUUECKHH pecypC WJH Ty €ro 4acTb, YCTAHOBJIEHHYIO B
HOPMATHBHO-TEXHHYECKOA HOKYMEHTAILUM, KOTOPYIO OHO J[JOJI)KHO Ha-
pabotaTh 40 PEeMOHTA, IPeaycMaTpuBaouero 6aaaHCHPOBKY.

OrkoHUATENbHO 3HAUEHHE 3KCIJyaTalHOHHBIX JHCOAJaHCOB CJeldy-
€T BLIYUCJSUTbL IO pe3yJbTaTaM H3MEpPeHHs N ONBITHbIX u3jgeaHd. Me-
TOJ ONpeleSeHds yncaa N uaaenud U cnocob pacuera nmogoOGHbLI U3J0-
JKEHHOMY B IIII. 0—7 |PEKOMEHYeMOT0 MPUJIOXKEHNS 4.

[Ipumeuanne HeobxoguMocTs onpejgesneHHST 3HAYEHHR 3SKCIIYATAUHOHHBIX

AncbaJaHCcoB YCTAHABJ/HBAETCA B CTaHAapTaxXx H Te€XHHUECKHX VYCJOBHAX Ha KOHKDET-
HBIC H3IACJHI.

14



FOCT 22064—76 Crp. 13

[TPHJTIO)KEHHE I
Pexomendyemoe

KNACCHb! TOHHOCTM BANTAHCHPOBKM i PA3IJNTUYHbLIX
rpynmn MXECTKMX POTOPOB NO MCO 1940

Knaceol ToY4-
HOCTH OaJlaH- €cr Wi makc
CHPOBKH MO | MM - pajc, Tunpl poropoB {OCHOBHLIE Pa3Mephl)

HAaCTOALIEeMY 1; 2
CTAHXADTY , He Oonee

e
A

S Sl g ——
) S

[ 4000 i Y3eq KoJeHyaToro BaJjad KeCTKO YCTaHOBJAEHHOTO

HHU3K0OOOPOTHOrQ CYAOBOTO IH3EJsl ¢ HeueTHBIM YHC-
JJOM LHWJIHHIPOB*

10 1600 ¥Y3en KoJeHuaToro BaJjad XeCTKO yCTaHOBJEHHOI'O
IBYXTAaKTHOrO pABHrateqsi 00Jbliod MOUYHOCTH

g 630 Y3eq KOJeHYatoro BaJa’® KeCcTKO YCTAHOBJAEHHOIO
YeTbIPeXTAKTHOro JABHrarteas O0JibLIOH MOLIHOCTH,
Y3en KoJeHuatoro BaJga® cygoBoro Jpu3esis, ycra-

HOBJIEHHOTO Ha BHOPOHU30JATOpPAX

I

— AT N

8 250 Y3eq KoJieHyaToro BaJsad KeCTKO YCTaHOBJIEHHOTO
BLICOKOODOPOTHOTO YeTHIPEXUHJHHAPOBOro JaH3eas°

i ———

7 100 Yaean KoJeHyatoro BaJda? BbICOKOOGOPOTHOrO JH-
3eJi1 ¢ lliecThbio H GoJee LHJHHADaMH®
HBuratead B c6ope (6eH3HHOBbIE HJH AH3eJ/bHbIE)

IJI NerKOBbIX H I'PY30BLIX aBTOMOOHJIeH H JIOKOMO-
THBOB*

6 40 Kogeca JnerkoseiXx asToMoOGHJAEH, 0OOAB KOJec,
GaHAaXH, [PHBOLHbIE BaJbl, TOPMO3Hbie 6GapabaHbl
aBTOMOOHJIA, KOJIEeCHble Naphl.

Y3eyq KoJieHyaToro BaJa’, YCTAHOBJEHHOrQo Ha BHOG-
pPOH3OJATOPAX BHICOKOOGOPOTHOrO YeThIPpeXTaKTHOrO
ABUratensi (6eH3HHOBOI'O HJH JH3€JBbHOro) C ILECTbIO
H 60oJee UUAHHIpaMHU®,

Y3en KoJeHyaToro BaJja® ABHrarteJss AJifl JErKOBO-
ro H rpy3oBOoro aBTOMOOHJIEH H JIOKOMOTHBA

5 16 [IpuBoaHble BanW (BaJikl CYHNOBLIX BHHTOB, Kap-
AaHHBHE BAaJIN) CO CHEHHaJbHBIMH TpeOOBaHHAMH,
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ITpodorxcerue

Kaaccel Tou-
HOCTH OaJsaH-
CHPOBKH TIO
HACTOSAUIEMY
CTAHIAPTY

MM * paj/c,
He BoJee

€cr W3 mare

Tunsl potopos (oCHOBHLIE paszMepni)

9 16

Hactd apoOUIOK.
HacTH CelIbCKOXO3AUCTBEHHEIX MAllUH,

OTtaesbHble YacTH pABUratesed (O6eH3HMHOBHIX HJIH
AH3CALHBIX) JICTKOBBIX aBTOMOOHJEH, TPY30BHKOB H
JJOKOMOTHBOB.

Y3es KoJeHYaToro Baja® pBHraTtenst ¢ HIECTBIO W
bosiee NUJHHAPAMH CO CHelHAJbHBIMH TpebOBaHHS-
MH.

T, L L im—

Hactd TexHoJIoTHYeCKOro 000pyAOBaHHS.

[siaBHBle peAYKTOPH TYpOHMH TOPrOBHIX CYHOB.
bapaGaHbl HEeHTPHOVT,

BeHTnaatopsl.

PoTtopbi 2BUaIHCHHBIX Ta30TYpOHHHEIX JBUrate-

ael B cbope.

i il ., i —

MaxoBHKH.

KpelnbyaTku UeHTPOOEKHBIX HACOCOB.

YacTd CTAaHKOB M MAallHH obulero Ha3HaueHHUA.

Potopsl O6GBIUHBIX 3JEKTPOABHTaTEJEH.

OTrnenpHBle OeTaJH IABUTATENEH CO ChnelinaJbHbBIMM
TpebOBAHHAMH

2 1,0

1 0,4

16

["azoBnie W naposnie TypOHHBL, BK/AOUAA [JIaBHLIE
TYpGHHLI TOPI'OBBIX CYAOB.

TypOoredepaTopel ¢ XKeCTKHMH POTOpaMH.

Typ6okoMnpeccopel.

[TpuBonnl Metana0c0o0pabaThlBAOIUIKX CTAHKOB.

PoTophl cpelHHX H KPYIHBEIX 2JIEKTpPOJBHIaTeNeH
CO CIelHaNbHeIMU TpeOOBAHUAMH.

Potopsl He6OABUINX 3JEKTPOJABHTATEJEH.

Typ6onacochl.

o

[TpuBoan MarHUTOQOHOB M NPOHTPHIBATEJEH.

ITpuBoab miandoOBaJbHLIX CTAHKOB.

PoTophl HeGOMBIUKHX 3JaeKTpOABHraTes et cneHHalb-
HOr0 HasHaueHU4H

[nuugenn, mingoBalbHble KPYyri H poOTOPH 3J€K-
TPOJABHTraTeNell NPEIU3HOHHBIX LINH(POBaJbHBIX CTaH-

KOB.

1 1poCKONHI
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2
I w = g: ~ fii(")‘_. , rien B Mua—! (06/mMun); @ B paxn/c.

2 Korfa peub HAET O KECTKHX pOTOPax C ABYMA CHMMETPHYHLIMH OTHOCHTEJbLHO
IIEHTpPa Macc MJOCKOCTSMH ONOpP, K KaXJIod IVIOCKOCTH CJAEAYeT OTHOCHTh IMOJIOBHHY
PEKOMEeHYyeMOro 3HaueHUs IVIaBHOrO BeKTopa AONYCTHMbix aucbanancos. [lpu pucko-
o6pa3HoM poTOpe 3TO 3HAUEHHE OTHOCHTCA K OJHOH HJIOCKOCTH, NPOXOASIIEH yepes
U.EHT:P Macc poTopa.

¥Y3esq KOJIEHUATOro Baja BKJIOYAET KOJEHUATHLIH BaJ, MaxoBHK, MY(PTY clemnje-
HHS, LIKHB, FacHTeNb KPYTHABLHBIX KoJieOaHUH, yacTH Macc LIATYHOB, CTaTHYECKH IPH-
BEIEHHHE K OCAM LIATYHHBEIX LIEEK KOJIEHYaToro Bajaa M T. [.

* B nBuratene B cOope Macca poTopa BKJIOYAeT CYMMY BCeX Macc, OTHOCHALIHX-
cid K y3JlaM KOJIeHYaTOr'0 Bajia H NEepPeuHucCJeHHbIX BHIIIIE.

> HHU3K006OpOTHHM CUHTAETCSl JABHTATE]b CO CKOPOCTBIO MOpPIIHA MeHee 9 M/c;
BLICOKOOOODOTHEIM — JABHTaTe/]h CO CKOPOCThbIO MOpIUHSA OoJsee 9 M/c.

INPUJIO)KEHHE 2
O6s3areavrHoe

NMEPECYET AUCBANAHCOB U3 O4HUX NNOCKOCTEH
B APYIME AN XXECTKOro ABYXONMOPHOTIO POTOPA

1. Ilepecuer U3MepeHHBIX WJIH 3aJaHHBIX 110 3HAYEHHI0O H yray AucO0ajaHcoB B
ABYX IIJIOCKOCTSAX, NePIHeHAHKYJSIPHBIX OCH poTOpa, B JApPYyrHe mnapaJiiesabHble IJIOC:
KOCTH cjejyeT INPOBOAUTL N0 HHUXKeNpHBeAeHHLIM ¢opMyaaM. IDTH QOpPMYJIH OXBa-
TBIBAIOT BCE€ BO3MOXKHOE pa3Hoobpasue paclofoKeHUs ABYX IVIOCKOCTeH Onop Hu
ABYX IIJIOCKOCTEH KOpPDEeKLHi,

2. Ha yeprexxe mpeicTap/ieHbl MAOCKOCTH onop A H B M JBe MJOCKOCTH KOppeK-
U¥H WJAH H3MepeHHs I H 2 MEXKOIMOPHOTO POTopa H IpPUHATA NipaBad cHCTeMa KOOpAH-
HaT XYZ, npuueM, HanpaBjeHHe BJOJb OCH poTopa oT A K B cunTaercsl NOJIOXH-
TeJbHBIM. Havyano koopaunat pacnosoxkeno B omope A u Z(A)=0, nnockocts [
pacrnoJioKeHa JieBee IJIOCKOCTH 2, a MAOCKOCTL A — JeBee maockoctH B

A "
| 5 | |
A I,
A q Dy
Zy= 11
/ Z,}'
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R
V D{(Zy— Zg)2+ D} (Z3—Z g ) +2D, D Z,—Z 3 ) (Z,—Z g )cOs (ay—ag)

DA [ .
[£g—2Z 5]
(1)
5 Y DX(Zy — Z 4 '+ DX Zy—Z 4 2 +2D,\D(Z1—Z 5 ) (Zy—Z 4) cOSs (a;—a)
T e e e e

24— Zg]

Vram o, H o 5 Auc6anancoB D, wu Dy ompemeasiorcss no C/eLyIOUHM (op-
MYJIaM:

Disina (Z,—Zp) + Dysinay (Z;,— Zg)

tg ay :mcosag(zg“ B) ; (2)
Disina (Z, —Z4)+ D,sinag(Zy—Z ,)

igag= chbsal(zlu—fziqmzCOS“H(Z‘«"—“ZA)

AHanorHyHbiM 006pa3oM HaxoHAT:

. V DA(Z y—Zy)r + DA(Z p—Z3)*+2D s D(Z s —Z) (Z —Zy)cos(a,—ap)
b | g — Z,] ’
(3)

- Z— Zi

Yran o U o aucbanancos D, u D, onpenensiorcsa no cJAeAyIOHM (DOPMYJaM:

D,sinay, (Z, —Zy) + Dgsinag(Zg — £3)
B T Dy cosay (2, —Z) + Dpcosag(Zg—2Za)
D, sinay (Zy —Z,) + Dgsinag(Zg—Zy)
Dy cosa (Z4— 20 + Dpcosag(Zg—Z1)

(4)

tgﬂﬂr:
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ITPHTO)XEHHE 3
Pexomendyemoe

KOHTPOJIb BAJJAHCHPOBKH PABOTAIOUIUX OIIBITHBIX U3 EJ/IHUHN

1. KoHTpoab 6anaHcHpPOBKH paboTaOLIUX ONBITHHX H3AENHH JOJKEH NPOBOAHTLCA
IPH HCCJEA0BATENbCKHX, NPEABapHUTEJbHbIX, B HayaJje U KOHIe DeCypCHHIX HNpHeMou-
HHIX HCHBITAHHH ONBITHBIX 00pasuoB W ONBITHHIX cepuit. HeobxomuMocTh nposeje-
HHSI TAKOr0 KOHTPOJSI YCTAHAaBJWBAeTCHd B CTaHA4apTax H TEXHHYECKHX YC/JOBHAX Ha
KOHKpPEeTHhI& H3IeJHd.

KoauuecTBOo nojJiexkallliX KOHTPOJIO H3JeJHH omnpenensieTcss B COOTBETCTBHH C
PEKOMEHJyeMHBIM MpHJIOXKEHHEM 4.

2. KoHTpoap O64aJIaHCHPOBKH pafoOTalOIIHX H3AeJNHi TNPOH3BOAUTCHA [JA BbifiBJE-
HHSl pOJIH NHcOaJlaHCOB B TeHEPHUPYeMOH H3jenueM BHODaLHH.

Ha cragun aopabGoTKH H3IeJHS HACTOSIIMH KOHTPOJL MO3BOJAET YCTAHOBHTH,
IPABHJbLHO JIH Ha3HAUEHbl 3HAUEHHS AONYCTHUMBIX AHCOAJIAaHCOB B IJOCKOCTAX KOppex-
I(HH HMJH HeoOXOAMMbl M3MEHEHHSI B KOHCTPYKUHH AJd obeclnedueHHs NpUEMJEeMBbIX Xa-
PAKTEPHCTHK BHUOpaUMH H3IACJHUS, KOTOPHLIC YCTAHOBJIEHHI B TEXHHYECKOH AOKYMEHTA-
ILHH.

3. Inast Koutpoass no n. 1 GaaaHcHpoBKH paboTaloUX H3AENHH H3JeNHe [0J-
JKHO OHLITh TOJIHOCTBIO COOpAHO H YCTAHOBJIEHO, KaK 3TO NpPeAYyCMATPHBAETCH NpaBH-
JJAMH ero TeXHHYEeCKOH 3KCHJYaTalHH.

3.1. Ilpn Hanvyuu OPUBOAA poOTOpa OH HEe [JOJXKEH OKas3biBaTh 3HAUYHUTEJAbIOTrO
BJHAHHS Ha BHOpAIlHI0 H CO37aBaTh AONOJHHTEbHBIA aAHCOAJaHC B CHCTeMEe. KOHT-
pPOJIb TIPHBOJA BHIIOJHAIOT 10 II. 5.8 HACTOAWEro CTaHAApTA.

4. MaMmepuTesbHasa anmnaparypa JAoJdXKHA  cooTBercTBoBaTh pasa. 2 TOCT
12379—75.

4.1. BubponpeobpazosaTenu cjeayer yCTaHABJAMBAThb, KaK NpPaBHJO, B BepTHKAJhL-
HOM H TOPH3OHTAJBLHOM HAMNPABJEHHAX B NJOCKOCTSX, MEPNEHAUKYJAAPHBIX OCH POTO-
Pa H NPOXOAAILUX Yepe3 CepefHHB MOALIHNHHKOB B IIIOCKOCTSX OMOP, YTOOW H3Me-
PATb BEPTHKAJbHYIO H TOPH3OHTAJbHYIO KOMIOHEHTH BHOPOCKOPOCTH [ONEPEYHOIR
BHOpalLHH.

[ITpuMeuanus:

1. [lpn BepTHKAJBLHOA HJH HAKJOHHOH OCH pPOTOpa H3MEpHTeNbHbie BHOponpeos-
pa3oBaTeNH YCTaHABJHBAIOT B Tex »Ke IJockocTAx noa yriaom 90° apyr oTHocuTenb:
HO Jpyra.

2. B Tex xe cayuasix, KOrja yCTAHOBHTh H3MepHTesbHHe BUOponpeobpaszoBaTte-
JIH Ha OnoOpH Heab3d, HONYCKAeTCHA YCTAHOBKA HX Ha Kophyce H3JIeIHSI ¢ YyueTOM
B3aHMOCBSI3H ypOBHed BHOpAlLlHH B KOHTDPOJHDPYEMOH TOYKE H IIJIOCKOCTAX OIOP.

4.2. Ina u3MepenHs BHOPOCKOPOCTH ONOp POTOpPA pas3pellaeTcs, ecad 3To JA0ny-
CTHMO M0 YCJOBHSM 0e30NacHOCTH, HCNOJb30BAaTb NMPHOOPBI C PYYHBIMH H3MEPHTEJb-
HBIMH BHOponpeo6pa3oBaTensiMH, BUODOMETPHI, ILIYNBI H HEKOHTAKTHhIE H3MEpPHTEJb-
HHe BHOponpeoOpasosaTenn. OHH JoMKHB ofeclneuHBaTh TOUHOCTh H3MepeHHS BHOGpO-
ckopoctd +20% # ycranaBiuBaTbcs, KaK yKasaHo B 1. 4.1,

4.3. Korpa ucnoeiToiBaeMasi MaliHHa cHabxkeHa cOGCTBEHHBIM KOHTPOJbHHM 060-
PyaoBaHHeM, €ro paspellaercs HCHOJb30BAThb, €CAH OHO obecrneunBaeT H3MepeHHe
BHOPOCKOPOCTH B COOTBETCTBUH ¢ nn. 4.1—4.2.

5. IloaroroBky, npoBenenue KoHTpossi H ohOpMJIEHHE De3yJIbTaTOB BLIIOJHSIOT
B cooTBeTcTBHH ¢ TTOCT 13731—68.

5.1. KoHTpoap mnpoBoasiT B caegyiouniefl nocaenoBaTeNbHOCTH. [IOATOTOBHB H3-
JeslHe H annaparypy K H3MepeHHi0 BHOPALlHH, POTOP PAa3roHAOT A0 MAaKCHMAaJbHOMN
3KCNJAYaTalUHOHHOH YacCTOTH 15 maxc, HA KOTOPOH POTOP MAOJIXKEH BpallaThCid He Me-
Hee 2 MHH, NOCJ€ Yero €ro pasroHfIIOT [0 3aBHIUEHHOM flzap YACTOTH BPAIEHHHA
(021 BEIpaBHMBAHHS BHYTDEHHHX HanpsiKeHHH cGOpKH, Bhi6opa 3a30poB, JedopMa-
LHE OOMOTOK H T. A.), €CAH TakoBasl NPEAYCMOTPEHA NPOTrPaMMOH HCIHITAHHS,
YCTaHaB/JHBAWIUIEH Tak¥Ke H NPOJOJKUTENBHOCTL BpAIleHHS HAa Mgas. 34aTEM YacTo-
Ty BpallleHHA POTOpPA CHHXKAIOT A0 My make, HA KOTOPOA OH AOJIXKEH BpallaTbCs He
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MeHee 2 MHH, IIOCJe 4ero H3MepsAloT MO 1. 6 cpelHEKBaApaTHUeCKHe 3HAuUeHUS BHO-
POCKOPOCTEH ONOp poTOpa, Bpalllalollerocsi Ha MAaKCHMAaJbHOH 3KCIJIYAaTalHOHHOH
YaCTOTE BPAIEHUS My maxc. KOrAA H3MEpeHHA 3aKOHYEHH, BpalllecHHe poTopa Ipex-
palalT. 3JHaUeHHs YCKOpeHHA NPH pasroHe H Beifere poTopa yCTaHaBJHMBAIOT B IIPOr-
paMMe HCHHTaHHH.

5.2. B Tex cnyuasix, KOrfa H3jelHe HUMeeT OAHY WM HECKOJIbLKO 3KCIUIyaTallHOH-
HBIX YacTOT BpAlUEHUSA (HANPUMEp, ACUHXPOHHHH 3JeKTPOABHraTeNb), OrpaHHYEHHE
VCJOBHH HCNBITAHUNA B OTHOLIEHHH JHAalla3OHAa YAaCTOT BpPAllEHHS AOJXKHO OLITh YCTa-
HOBJEHO B MpOorpaMMe HCHBITAHHUH.

5.3. McnbiTanue J0JXKHO NPOBOAHTHECS HA HEHATDPYIKEHHOH MalllHHe.

[IpuMevuanue. B TexHHuecKH OOOCHOBAHHEIX CJAy4afgx paspeluaeTrcs IPOBO-
JUTh HCNBITAHHE I0J HAarpys3koil. JlmanasoHn Harpysok J0JxeH OHTb VCTAaHOBJEH B
[IporpaMMe HCIBLITAHH.

6. Mamepenue cpeiHeKBagpaTHUECKHX 3HaueHUH BUOPOCKOpPOCTEH NPOH3BOAAT MO
n. 4.1 B AByX OPTOroHaJbHLIX HanpaBJeHussx X H Y, NO3TOMy JeACTBUTeNbHAS Cpejn-
HeKBaJpaTHueckass BHOPOCKOPOCTHL BHUHCAAETCA MO (opMyae

)
YA, Bepxs = V‘*’A BcpHBX + V4, BepkaY

1 I

ITAC UA,BCP KBX: \UA Bx(r) dt ;
T

VA, BeprpY = —77§UA,BY“) dt |

T — npoAC/IXKHTENbHOCTE HIMEPEHHS.

6.1. Bo BpeMsa u3MepeHHS INpPH BPAINEHHUH POTOPA HA Mgy yaxc ONPEIENASIOT Cpex-
HeKBaJ[pPaTHUeCKHe 3HAaYeHHS BHODPOCKOPOCTEH U p cpxsoen ¥4 UA,Bepks B OHO-
pax A u B.

3A€Chb U 4 gep e oo —— CPEAHEKBaJpaTHYeCKOe 3HaueHHe BHOPOCKOPOCTH, KO-

TOPOE H3MEPSIOT C INOMCUILIO TPEXOKTaBHHIX (PHJILTPOB, HACTPOEHHHIX HA OCHOBHYIO
YaCcTOTY, PaBHYIO 1 3 maxcs

— 1 Sv2, .
Uy, A,B cp kB = ]/Ev i cp xs— CPEAHEKBaJpaTHUECKOe 3HAayeHHe BHOPOCKODOCTH,

KOTODPOE H3MepSIOT ¢ IIOMOLIbI0 OKTABHHIX (DHJABTPOB B JHanasone yactoT oT 10 g0
2000 I'm mpH BpalieHHH POTOPA HA M maxe, » TA€ U; ¢ xp— CPEAHEKBAJpPAaTHYECKOE

3HayeHHue BHOPOCKOPOCTH B i-# OKTaBe.
[IpuMeuanms:
. OxkraBHBle U TpeTboKTaBHBIe (UILTPpH — N0 ['OCT 17168—82.
2. U A B cp kB oc — BBISBIBAETCA  OCTATOYHHIMH JHCOallaHCAaMH B TJIOCKOCTAX

onop D 4 oor W Dp ,or H PAAOM JAPYTHX NPHYHH.

3. JimanasoH yvactor 10—2000 I'y npHHAT B NpPEANOJIOXKEHHH, YTO 3HEprusg
BubGpauuu ¢ 6oJjiee BHICOKOH HJH HH3KOH 4acTOTOH MaJja. B HHOM cayyae Juamas’oq
YaCTOT JOJIXKEH OLITh pacllHpeH.

4. B TexHuueckH o0OOCHOBAHHBIX CJy4dasx paspelraeTcss NPUMEHATh (QHILTPHL C
BoJsiee Y3KOH TNOJIOCOH.

6.2. Paspemaercsi npHMeHSTh HHYHO H3MEPUTEJBHYIO ammnaparypy, HanpHMep,
VKAa3aHHYIO B 1. 4 HacCTOAIILEro pasjena, eciH OHa ofecneyHBaeT TOYHOCTb H3MEpPEHHH
+10% cpenHekBagpaTHYeCKHX 3HAUYEHHH BUOPOCKOPOCTH.

7. st sneKTpHuecKHX MaAIUHH H3MepeHHSI BHOPOCKOPOCTH, MPEAYCMOTpPEHHbIE
nn. 3—6, nposogsrea no 'OCT 12379—-75.

8. Eciin u3MepenHoe no n. 6 cpeaHexkBajpaTHuecKoe 3HaueHHe BHOPOCKOPOCTH
TIpEBHIIIAEGT JAONYCTHMOE 3HaueHHe, YCTAaHOBJEHHOE B HODPMATHBHO-TEXHHYECKOM JH0O-
KYMEHTAalHH AJs AAaHHOTO H3/leJIHsl, 2 H3MepeHHoe Mo m. 6.1.

20




rocT 22061—76 Crp. 19

1 ]
Va, B cp kB oCH < (? “T) (UE. A, Bep HB)H{}H ’

TO OCHOBHAs 3Heprusi BHOpanMH 3aBHCHT He OT AucOasaHCOB, a OT JAPYIHX IPHYHH.
9. Ecli U 4 gep ks ocn BE/THKH, a onpejeleHHble nmo 0. 5.7 HACTOSAILEro CTaH-

fapra ocraToudble auc6anancel D 4 p oor B INIOCKOCTAX A W B, BhI3bIBaioliue B
ollopax BHOPOCKOPOCTH

2D,

Mpor + Mcr oct

] 1
* Wy yaxe < ("73" _T) Va, B cp kB OCH ?

H3MepeHHBIX MO I. 6 HAacTOALIEro MNPHJIOXKEHHS, TO BUOpaunHs HA OCHOBHOH YacCTOTe
He olpeiensieTcsl HeypaBHOBELUEHHOCTbIO H YyiKecToueHHe TpeboBaHH# K OajlaHCHPOB-
Ke OOBlYHO HepaluOHAaJbHO.

B 3ToM cayuae caenyer H3MEHUTh TEXHOJIOTHUYECKHUH IpOIeCC UJH KOHCTPYKIHIO
ONBITHOTO HM3JeJHSA, UJIH NpUMelsiTh O0aAaHCHPOBKY Ha MeECTe.

10. HHcno oOnBITHBIX H3AENHH, MOAJeXAallHX KOHTPoJo OanaHCHPOBKH, YCTAHAB-
JNBaeTcd TEXHHYECKOH JoKyMeHTauued. OnpepeneHde 3Toro uuciaa M obpaborTky
Pe3yJbTaTOB KOHTPOASA OaJlaHCHPOBKH palOTAalONIHX OMNLITHBIX H3AENHH peKOMeHny-

€TCAA TNPOBOAHTL METOJAaMH, H3JOXKEHHBIMH B M. 5—7 pPEKOMEHAYEMOr'0 IPHJOKE-
HUS 4,

B ocT

ITPHUJAO)XEHHE 4
Pexomendyemoe

CTATUCTUHECKAS OBPABOTKA PE3YJIBTATOB KOHTPONA

1. Jlucbanancel SABJSAIOTCH BEKTOPHBIMH CJAYYAMHBIMM  BeAHYHHAMH H HMEIOT
ABYXMEpHOe paccedBaHHe, HOO XapaKTEPHU3VIOTCA 3HAUEHHEM H YIVIOM HJH INPOCKUHUA-
MH Ha JBe B3aMMHO MepIeHAUKYJSPHbIE OCH.

VisMepeHnHble y GoJbluOro 4Hcja OJHOTHIHBIX POTOPOB, H3rOTABJAHBAEMEIX H CO-
OHpaeMbIX B TPAKTHUECKH OJMHAKOBHIX VCJOBUAX, 3HAUeHHS H YIJbl AHCOAaJaHCOB

MOKHO HAHECTH Ha IIJIOCKOCTb, MCTOJb3ysd MOJSPHYIO CHCTEMY KOOPIHHAT (CM. yep-
TeX).




Crtp. 20 FTOCT 22061—76

Ilpn uucne u3MepeHHH N-—oco paHcOanaHchl OAHOrO 3HAUEHHS ¢ PAJUYCOM 7
JOJKHBE PaBHOMEPHO paclpenessiTbc BOKPYI Hauyaja KOOpAHMHAT, a 3HayeHHs jHcla-
JJaHCOB (T. €. AJHMHBL PaJUycoB) BAOJb JO060ro pajauyca MNOCTOAHHOrO yrJja ¢ HA0J-
XKHEL pacunpenensiTbCsl 110 HEKOTOPOMY 34KOHY.

2. Ecau nepneHAUKYJASAPHO K IIJIOCKOCTH, B KOTOPOH OTJIOXEHBl BEKTOpPH AHCOHa-
JaHcoB (cM. n. 1 Hacrofllero INMPHJAOMKEHHS), U3 KOHIOB KaXJOro H3 BEKTOpPOB OT-
KJaJblBaTh 4YacTOCTh TOABJeHHA nHcOajlaHca JAaHHOTO 3HAYeHHsA, TO B CHCTEME KO-
opauHat XYZ 1nonaydaeTrcs IMOBEPXHOCTb, ITIOKa3aHHA Ha uepTexke, KoOTopafd Ha-
3bIBAETCA IMOBEPXHOCTBIO pacnpejlesieHu .

[Tpumeuanune. Hncao cobuiTiiit A B K ucnblTaHWAX HA3bIBAETCHA HACTOTOH CO-
ObITHS, 2 OTHOIUEHHE YacTOTH K YHCAY K — 4acTocTblo COOBLITHS.

BmecTto yrsa U 3Havenust pucbasiaHca MOKHO OTKJAAJABIBATH €ro INPOEKUHH Ha
JIB€ B3aHMHO NepNeHAUKYJISIpHLIe OCH H UMeTh JeJ0 He ¢ BEKTOPOM, a CO CKaJIApaMH.

3. M3 TeopuH BepoATHOCTEH H3BECTHO, YTO, €CJAH BEJHYHHE X, Y (NMPOEKIIHH BEK-
Topa jaHcbanaHca), onpeAesiiollde ABYXMEPHYIO CAYUYAHHYIO BEeJHUHHY (BEKTOp JAHC-
basnaHca), pacnpejeseHbl Ha IJIOCKOCTH no 3akony ['aycca, To AJHHa BeKTopa [HC-
OajaHca pacnpejeseHa 10 3aKoHy PaJjes.

Ecan obe npoeknuu MMeT OJHHAKOBLIE CpeHEKBAJAPATHYECKHE OTKJOHEHHS

m
2 (XCp — f":j)2
j=1

G, == —
X " — 1 y
]
X (Yep — ¥j)?
— f=1
G — ’
’ m - |
a HX cpeaHHe 3HauyeHHs
nt £
A j Loy
¥ =1 v J=1
e on =
cp m » P m

paBHBE HYJK, TO NOBEPXHOCTb pacnpejesneHHs (cM. yeptTex) OyLeT CHMMETPHUHOH
OTHOCHTEJbHO BEPTHKAJBHOH LEHTPAJLHOH OCH 2.

4. 3akoH pacnpeneneduss laycca ana npoekuud pucbanaHcOB M 3aKOH Padjes
JJs1 €ro AJIHHBL — JIHIOL OJHH M3 BO3MOXKHBIX UYAaCTHHIX c¢JAy4yaeB NPHOJHIKEHHA H3-
BECTHhIX H3 ONbITa 3aBHCHMOCTEH BepOATHOCTH 0T aucbasaHca.

Metoa craTtucTHuecKoH 0OpaboTKH pe3dyJbTaTOB KOHTPOJS OCHOBAH Ha TeopeMe
JIanyHoBa H HepaBeHcTBe Uelniiuesa, yTo  Opu  N-—oo pacrnpe/jesieHue
CpeaHero apH@MeTHyeckoro npubauxaercsg K 3akKoHY laycca, a HCTHHHOE 3HauyeHHe
CTYYaHHOH BEJHYHHBI — K €e MaTeMaTHUYEeCKOMY OXXHAAHHIO.

0. B mnpaxkrtvke O6aJaHCHPOBKH HHOTJAA MO pe3yJbTaTaM HCCJAEJOBAHHA cJyyaii-
HOH BHOOPKH M3 BCEH MapTHH POTOPOB NPHXOAUTCH JeqaTb 3aKJ/OYEHHE O Bceil nap-
THH.

Ha ocHOBaHHHM YyrHOMSHYTOH TEOPEMEI 3TO 3aKJIOUEHHE JeJaeTcsl ¢ HeKOoTOpo#n
BepOSITHOCTLI) W< 1 (B masbHeHUleM Ha3bIBA€MOH /OBEPHTENBHOH BEpPOSATHOCTLIO).

3nauenHe W o6biuHo BoiOHpaercss paBubeiM: 0,90; 0,95; 0,98; 0,99 nau 0,999 u
YKa3bnBaeTcsi B TEXHUYECKOH JNOKYMEHTAaIlHH.

PaccMOTpHM psj TpHMepoB.

6. Onpesietim qast m. 4.2 Hacrosimiero craHaapra o6beM cJAyYaHHOH BHOGOPKH,
T. €. YHCIO N POTOPOB, KOTOPHLIE HYXKHO NPOBEPHTb, UYTOOH ¢ JOBEPHTE/bHOH Bepo-
ATHOCTbIO W yTBepXAaTh, UTO, €CJAH Y 3THX N pPOTOPOB H3MEDPEHHHE HauyajbHBIE

22



rocT 22061—76 Crp. 21

aucbanaucH D 4 g 4oy 3 (7=1, 2, ..., N) B nnockoctsix onop A u B meHbllle j0-

NYCTHMHX, TO H Y OCTaJibHHIX POTOPOB BCEH NapTHH OHH TaKKe MeHblle JOIYCTH-
MHEIX.

Uncno N BHuHCAfeTcs caefVIOUIAM 00pasoM.

6.1. Bu6upaioT npeaBapHTeNbHOE UYHCJAO pOTOPOB m==D H H3MepAlT HX Ha-
qaJIibHHe aucOanaHckl D AB | *

6.2. Briudcasiior cpeanHe apudMeTHUecKHe 3HayeHHSI JHcOa/saHCOB STHX DO-
TOPOB I8 KaXAOH H3 nnockocteit omop A u B

m
) DA.BHaqj

1=t

D = ,.
A, Bep m

6.3. BoiuHCcadOT A Kaxjao# M3 maockoctefi onop A W B xBaaparel cpeaHero

KB4pAaTHYECKOrO OTKJIOHEHHS, (POPMVYJ/bl KOTOPBLIX HJAEHTHUHH OAas Jwoboro pacnpe-
JleJIeHH I

rmt

E (DA, B¢p DA.BHaq j)u
2 =1
CA B =

il —

m — |

6.4. [lo Tabauue HaxoaAT KosbppuuHenr Creioaenta ={¢(W, m—1), 3aBucH-
HIHH OT NPHHATHX W H m.

6.0. BeiuncagmT HcKoMmoe 4Hcegao N 1o ¢gopmyae

2
%4 B

N - R ep—
A, B 2
(DA, B non " DA. Bcp)}

HJsT KaxX Aol ¥3 mjaockoctedt onop A H B 4 npuHnMaioT HauboJiblllee H3 ABYX Ha#l-
JACHHBIX 3HAuYeHHH,

[Ipumeuvanune Hucno Na g MoXKeT ObTb YTOYHEHO NYTEM IOBTOPEHHS pac-

Yera mo nn. 6.2—6.5 Oas KoJgHuecTBa TIPOKOHTPOJIMPOBAHHHX pPOTOPOB, O0JbLIErO,
yeM BeIOpaHO 110 M. 6.1.

7. PesyabpTaThl 3KcnepuMeHta ¢ N poTtopaMH MOryT OBTb HCMOJAB3OBAHLL IS

VCTAHOBJIEHHA C JOBEPHTEJLHOH BeDOSATHOCTbIO W OKOHYaTeNbHBIX 3HAYEeHHH GYHKILH-
OHAJIbHBIX AHcOAJaHCOB.

JTO MPOU3BOAAT B CJeAYIOleM NOopAAKe,

7.1. BRIUHCASAIOT cpejHee 3HayeHHe (YHKUHOHAJAbHBIX AHcOanaHCOB B IJIOCKO
CTAX KOppekuHH I U 2 onbiTHOW naptud (j==1, 2, 3, ..., N)

(D 94);
(DI, gcp)cp — N -

7.2. BHIYHCASAIOT CcpenHee KBaJpaTHUYECKOE OTKJIOHEHHE
N
2 ] (DI, Qq))cp T (D1, 2.13)]]2
_ j=1
2T N1
7.3. Ilo Tabauue HaxoasT ko3dduuuedt Creiofaenta I={(W, N—I1) ana npu-

HATHIX W H N.

7.4. JIlna Bcelt COBOKYNHOCTH HOBBIX H3JeJHH 3a 3HayeHHS (YHKIHOHAJNBHBIX
AUcOaNaHCOB TNPHHHMAIOT cJeAYIOlIHe 3HAaueHHs (YHKIHOHAJbHHX JAHcOAlaHCOB

91,2
VN

23



Crp. 22 FOCT 22061—76

[Ipumeyanue. ['pybue omuOKH HOMKHHE oTOpaceiBaThesl NpH 00paboTKe

ONBLITHHIX JAHHBIX, MHA4Y€ OHH CHJIBHO HCKa3fAT pe3yabrtaT. [IpH 3TOM cJedyeT moJib-
soBatbces TTOCT 11.002—73.

3uauycHua xkoshduuuenta CrbiogeHTa !¢

|} 4
mM—1 I |
(0,90 0,9 0,08 0,99 0,999
:
1 | 6,314 12,706 31,891 | 63,657 636,600
9 2.920 4,303 6.965 9,995 31,600
3 92.353 3.182 4.541] 5.841 12,9292
4 2.132 9.776 3,747 4604 | 8,610
5 2,015 2.571 3.365 4,032 6,869
6 1,943 9.447 3.143 3,707 5,950
7 1. 895 l 2.365 2.998 3.499 5,408
8 1,860 2.306 2.896 3,355 5,041
9 1,833 2,962 2,891 3,250 4,781
10 1,812 D.998 2.764 3,169 4,587
12 1,782 2.179 2,681 3.055 4,318
14 1,761 | 2,145 92,624 9.977 4,140
16 1,746 2.120 92.583 2.991 4,015
18 1,734 2. 101 2,559 2. 878 3,992
20) 1,725 92,086 2,598 9,845 3,849
29 1,717 2.074 2,508 2 819 3,792
24 1,711 | 2,064 92.499 2.797 3.745
% 1,706 2,056 2.479 2,779 | 3,707
28 1,701 | 2,048 92.467 2,763 3.674
30 1,697 2.042 2.457 2.750 3,646
1,645 | 1,90 92,396 2,576 3,991
I

lIpumep. Tpebyercs onpeaenuts 10%-Hble npeneant (¢ BeposiTHOCTbIO W =0,90)

IJs1 OTKJOHEHHs BHOOPOUHOH cpeaHein BeJHUHHEl X OT CPeJHEro 3HAUeHUs a TIpH

o6beMe BLIOOpkH 15 wmiT.,, ecan napaMerp O OleHUBAeTcsd MO JAaHHLIM TOH 3Ke BHI-
6opKH.

HNmeeM: m—1=15—1=14, W=90/100=0,90, {=1,761 u notomy

g

S 9
— 1,70] —— X — 1,761 ——- .
YT <A AT /16
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IHPHUHJIO)XEHHE 5
Pexomerndyemoe

BANAHCHNPOBOYHAA KAPTA

Ha3san#se npeanpusrus

K cbopounomy ueprexy Ne —

Cxema poTopa

_ lpom paud _
— It

YciaoBHbIe 0003-

INapameTph Jannbie HAYCHIS Enununa 3HayeHHe
. Macca poropa Myor KD
o .

e HanGoapiuni guamerp potropa)l dpor naub MM
s [

o, HauHa «60uxu» poTOpa POT MM
=

2 Iuna poropa Lpot MM
e

E Huamerpnt nand poropa d 4 MM
o MM
= ip

e

e Homepa noamMnmHuKOB Kauve-| _. ——
= HHA U MX NOCAJAKH HaA Bajg U B

-4 Kopnyc
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Il poGoaxcenue
apaMeTph I Y cnioBHble 0603- 3
p aHHbie HaUYeHHH Eannunia HadYeHHe
MaxcuMaJsibHas  3KCIMIyaTalH-| My yaxe MuH L
OHHAsA YacTOTa BpallleHHus (06/Mun)
.
E‘- PesonancHas yacrora sBpauge- n pesi MUH ]
ﬁ HUA CHCTeMLEl ﬁpOTO])-—OI‘lOpr» (OG/MHH)
P
= Paccrosinue Mexnay cepenvHa- L MM
o MH ortop A U1 B (nJOCKOCTAMII
o1no
2 P)
& n
a Paccrosinne oT cepeauHBl OMO- [y MM
=y poi A 10 MIOCKOCTER KOPPEKIHH L MM
- I u 2
>
aw
> PaccTositHite 0T cepesHHbl Ono-| [ a MM
pel A 10 LleHTpa Macc poTopa
Kanace TouHOCTH 6aJlaHCHPOB-
Kd paborapllero H3gednus
HauGosblline 3HAaYeHHSI 3KC- D, 4 I-MM
NJyATAIKHOHHBIX aucbaaHCOB
B IJIOCKOCTAX omop A W B 3a D,g [-MM
TEXHHUECKHH Pecypc
HanGosblliHe 3HAYEHHST TeX- D4 MM
2 HOJIOTH'IECKHX AHCOAJAHCOB Pa-
& GOTAIOLIETO H3AEUS B IJOCKOS- D, g [ MM
= TAX onop A u B
(=B
=
o 3HauyeHHss JAONYCTHMBIX JHC-
2 6asiaHCcOB B IVIOCKOCTAX KOPpEeK-
= uu | w 2:
-
S D
o, BEpXxHee | aon Bepxm F-MM
= UK Hea D, xon sepxn I-MM
S D; gon nuxu I MM
« ' MM
(0 3HaueHHe  KoppekTHpylomux| ° #0T HAKH
MacCc BepxXHee -
BepXH
Myo BepPXH r
Paanycs pacnosioXeHHA Kop- ry MM
PEKTHPYIOIHX MacC B IJOCKOC- rs MM

TAX KOpPpeKUHH I H 2
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B TexHOJOrH4YecKOi KapTe AOJXKHBI OHITH ONHCAHLI:

Crioco6 KOpPpPeKTHPOBKH MacC poTopa:

noGapJeHUEM, CHATHEM HJIH [epeMmelte-

HHEM MAacCChl, OTBEDCTHH CBepASATCH OCeBhie HJH pPaiNaJbHbBIE, MAaKCHMAaJbHaH

ray0uHa cBepJleHHS H T. A.

Cnoco6 6allaHCHPOBKH

Ha Landax poropa, Ha COGCTBEHHLIX, CM@HHBIX,

ChbeMHBIX H T. A. NOAIIHNHUKAX

banarcupoBKa portopa

C BEHTHJAATOPOM HAH 6e3 Hero, ¢ LIECTepRAMHY,

IHKHBAMH, LRINOCHKaMH, BCIIOMOraTe/JqbHBIMH ONOpPaMH, C TEXHOJOTMHYECKHMH

BTYJKaMH H T. A,

BanancupoBoyHasd ONpaBKa

KJAacC TOUYHOCTH ee H3TOTOBJeHHA, COOCTBeH-

Hble aucOanaHChl U AP.

Tun 0anaHCHPOBOUHOIO cTaHka, KOHCTPYKUHA MpPHBOAA

Yacrtora BpalleHHS npH 6GanaHCHpPOBKe 7 6 mun L (06 /MuH)

YCcTaHOBKA poTOpa
MeXAY onopaMi, KOHCOJbHO, ¢ JAONOJHHTeJbHOH onopol uH T, A

[TepHoauuHOCTL OAJIAHCHPOBKH —
B npouecce 3KCIyaTaluHH HJAH NOCJe PEMOHTA
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INPHJIO)KEHHE 6
Cnpasounoe

NMPUMEP PACHETA AONYCTUMLIX AMCEANAHCOB

Potop H3genus HMeeT Maccy Mpor=9000 Kr (5-10° r), MakcHMaJbHYIO 3KCIJIY-

ATAUHOHHYIO 4YacTOTY BpaLlEHHSA s maxc=3000 MuH~! H ycranaBiuBaercsi Ha NOA-
wunaukax xKadenust Ne 32222 I'OCT 8328—75 B onope A u Ne 222 T'OCT 8338—75

B onope B. O6a nogwnnurka 0 mo I'OCT 520—71 ycranasauBawTcsi Ha nandsl
poropa no nocajgke Ily.

DKCNyaTalHOHHBle aucOa/laHChl Ha 3aJaHHBIH TexHH4ecKHi pecypc B 10000 g
Moryt aocturath 20% oT TabauyHOro AONyCcTHMOro yaeanLHOro aucbasagca.
Paccrosunue o1 onopmt A Ao UeHTpa Mmace L,y =300 MM, 10 miocKocTeit Kop-

pekuun I u 2 [,=100 MM, [,=700 MM, 1o nnockocreir uamepenus [y = 50 MM H
[y1 =800 mMM. Knacc TouHOCTH 6GaJiaHCHPOBKH 4-1i.

I. ITo wepr. 1 Hacrosiero craHgapra mPH Mg maxe=3000 Muu—! no BepxHe# rpa-

HUEe a1 4-ro Kjaacca TOUHOCTH OGaAaHCHPOBKH HaXOAUM TalHUuUHBLIA JAONyCTUMBIN
YIeJMbHEIH aucbajianc potopa

Eev ron Taln — 20 MKM —= 0,02 MM.

2. DalaHCHPOBKY poOTOpa XKeJaTeNbHO NPOBOXHTh Ha O0aJaHCHPOBOYHOM CTaH-
Ke Ha 1afigax potopa 0e3 cOOCTBEHHBIX MO UIHITHHKOB.

Aast aroro ciaydas npuMeHuma dopmyaa (4) n. 2.2 HacTofMIETO cTaHAapTa

Der non pepxR — Mpor€ct non Taba — Dery— Ders
Ounpegesum cnaraeMble NMPaBOH YacTH.

mPQTECT o Tabx — 5 ‘ 10'5 . 0102 — ]01 r. MM;
Derr = Mgor€non = Moot 0,50, +38)=5-105. 0,5(0,02 4+ 0,025) = 11250 r-MM,

rjic engn"—-HHPlﬁOJIblﬂe& BO3MOXKHOE€ CMEIleHHe LIEeHTpa MacC poTopa OT MNOCAAKH

NOJIIHIIHUKOB, Korga oba NOALIMINHMKA paboTalT MO NEPBOMY PEXHMY, T. €. C MecCT-
HBIM HArpyiKeHHeM;

0;=20 MM = 0,02 MM — nonne gonycka 110 orBepcrufi NOANINIHUKOB MO
TOCT 520—71, oHO OHMHAKOBO AJIA MOHTHPYEMBIX Ha pOTOp  [MOJUIHIIHHKOB;

02=25 MM =0,025 MM — paauanpnoe Guenve O6eroBoi HOPOXKKH BHYTPEHHHX KO-
Jell NOMINHIHHKOB.

‘DCTB - mPOTf?CT IO Tﬂﬁﬂ . 0,2 — 5 . 105 . 0.02 ¢ 0,2 —— 2000 ' « MM,
CnegoBaTenbHo,

Dex non sepxs = 10000 — 11250 — 2000 < 0.

OueBHAHO, YTO BHIMOJHHTH 0aJaHCHPOBKY pPOTOpPa TOJBKO HA COOCTBEHHHIX Ilall-
(hax Heab3A.

3. [Ipu GanancupoBke poTopa Ha cOOCTBEHHBIX NOAIUIHMHHKAX CJAeAYeT I10Jb30-
BaTbcs opMyaoit (3) n. 2.1 Hacrosulero cragjapra

Der non sepxH — Mporfer pon raba — Deyg .

Ecan npene6peup Maccoit BHYTPEHHHMX KOJeC NOAUIUTNHHKOB, KOTODHE NpHGaBAT-

Cc K Macce poTopa, H BOCHOJB30BATBCH 3HAUEHHSIMHM, MOJYYEHHBIMH B II. 2 HAcTOSA-
HIEro NPHJIONKEHHS, TO

Dc*r O BeHXH — :[0‘;II """"2 . 103 — 8 . 103 ' -MM,
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Ilo ¢popmyne (5) Hacroamero CTaHAAPTA BHIYMCASEM

M popl 6 10+
poT t;':;:ln'ran "’DCTB:_QTB'—Q' {03 -=2. 103 r - MM.

4. Tlo dopmynam (7—10) HacTosfIero craHzapTa HAXOAMM BepXHEe U HHIKHeEE
3HAYEeHHS JOMYCTHMHX AucOaJaHCOB B IJOCKOCTAX KOpPpeKuMH [ H Z:

Dcr A0 HHXH —

Iy — L 700 — 300
D1 ot sepxu = Der non BepXH —E—-—-}i = 8000 . 500 — 100 = 3333 T - MM;
' —
L, —1 300 — 100
D = D A | =8000 ———— = 2666 r - MM;
21001 BepXH CT AON BepXH I, —1, l 0 500 — 100 ' «+ MM;
Iy — L 700 — 300
D\ ron nuu = Der pon mnxn -—l--—-?i- \ = 2000 - =50 — 100 = 1333 r - MM;
27 *1 _
L, —1 300 — 100
Daon mumn = Der gon nmsen | ——7— | = 2000 - o —o = 666 1 - M.
2 &1 "'_

5. BepxHue 3HAUeHHA RONYCTHMBIX JHCOANAHCOB B IJIOCKOCTAX H3MEpDEHHS IO
NpUMEeUYaHHo K n. 2.3 HAacToflero craggapra OyAyT:

Iy, — [, Iy — L4 700 — 100
Dlnon BepXH Dlllon BEPXH Iy — LA . Z” —— ZI = 5333 - 700 — 300 X
800 — 300
———— = 5400 1 . MM;
” 800 — 100 C
Ditaon sepxnn = P2xon nepxn ° L,—I ' [y — = 2666 - 300 — 100 X
300 — 1CO
T 95340 T - MM,
X800 100 40 T - M

29



METOOUYECKUE YKA3AHUSA
NO BANTAHCUPOBKE
XECTKUX POTOPOB

(K TOCT 22061—76
MALLMHbBI U TEXHOJNIOMMHYECKOE OBOPYOBAHME.
CUCTEMA KNACCOB TOYHOCTHU BANAHCHMPOBKAM.
OCHOBHbBIE NTONOXXEHMA )



MetonuyeckHe YyKa3aHHS COAEPIKAT TeOpPeTHUECKHE OCHOBHI
IOCTPOSHHA H NPAKTHUECKOrO NPHUMEHEHHS CHCTeMBbl KJACCOB TOY-
HOCTH OaJIJaHCHPOBKH H MNpeJHa3HauyeHbl AJs HHXeHEpPOB-pacyer-
YHKOB, KOHCTPYKTOPOB H TEXHOJOroB, pa3pabaThlBAIOUIUX HOpMa-
THBHO-TEXHHYECKYIO JOKYMEHTAUuHi0 Ha OalaHCHPOBKY <« KECTKHX
poropoBs» (1o TepMmuHOJMOrHH I'OCT 19534—74) npH H3rorTosJe-
HHH HJH PEMOHTE H3JeJHH.

MeroanyeckHe YKa3aHUA AOJKHB NOMoOub H30exaTb IpyOBIX
oHOOK TpH pa3paboTKe W NpoBeAeHHH Mpouecca OGallaHCHPOBKH
M IPH YCTAHOBJIEHHH eIHHOOOPAa3HOro IOpAAKA, KOTOPHIK BBO-
muress [OCT™ 22061—76, cooTBeTCTBYIOHIHA MeXIAVHAPOJAHOMY
craggapry UCO 1940.

B nepsoit yactu ocofoe BHHMaHHMe OO0palleHO HAa METOJABl pac-
YeTOB H Cnocob onpejedeHus, ABJASETCAd JIH POTOP AAHHOTO H3Je-
JHA «XKECTKUM poTOpoM». BOo BTOpPOH 4YacTH pPACCMOTPEHBI HPH-
Mephl Pa3/IMYHBIX TEXHOJOrHueckHX aucbHanaHcoB, HX pacyer H
CBSI3b C TOYHOCTBIO H3TOTOBJIEHHS, a TaKXe NPHBEZEHH NpaKTH-
yecKHe peKoMeHIaliHH.



HACTDH 1
TEOPETUMYECKME OCHOBb!

Pazaen 1. HEYPABHOBEILEHHOCTDL

1.1. Tesno, He oABEpPKEHHOE ACHCTBUIO BHEUIHUX CHJI, Bpallaloulee-
Cd ¢ NOCTOSIHHOW VIJIOBOK CKOPOCTHIO BOKPYT OAHON U3 CBOUX IVIABHBIX
IEHTpaJbHbIX OCell HHEepIHH, HAXOJUTCS B COCTOAHHH JHHAMUUECKOIO
pPaBHOBECHS, KOTOpPOE XapaKTepu3yeTCcHd PaBeHCTBOM HYJAI0 CYMMEI
BCeX HEYPAaBHOBEIICHHBIX CHJ U CYMMBI BCEX MOMEHTOB 3THX CHJI.

EF, = Smyrw? = mpmg’zrwz ~= Y, (1)
E/W.;: E[ZF}]:Emi [ljf;] > = (), (2)

I'Je r; — SKCUEHTPHUCHTET i-H MaccCHl.

MoxHO mpeAcTaBUTh Ha 3TOM Tejae Ualmdbl H NOAMIHIHUKOBbLIE
ONOPL! CTPOTO KOHIEHTPHUUHBIE C €r0 IWIABHOH HEHTPaJbHOH OChIO
HHEPIIMH, TOTJa 3TO TEJO TPEBpPaTUTCS B POTOP H COXPAHHT CBOKO
ypaBHOBEIIEHHOCTb.

OaHako, NPaKTHUYECKH H3NOTOBJCHHE Hald ¥ YyCTAHOBKA NOJIIMII-
HUKOB — OTIOp BCerja OyaeT Ipou3BeaeHa C PaadaJbHOH H YIJIOBOH
NOTPEUIHOCTIMHU OTHOCUTEABHO TWJIABHON UEHTPAJLHONR OCH HHEePIUMN Te-
na. B aroMm cayuae abCONIOTHO IKECTKHE ONOPbl 3aCTABJAICT POTOP
BpalnjaThCsd yzKe BOKDPYT JAPYyroy OCH poOTOpPa, He COBIAAlOIlEH C ero
IJIaBHOHW IEHTPAJbHOH OChKX HHEpLHH.

BcaexcrBue storo potop craHeT B ofOuleM caydyae AMHAMHYECKH
HeypaBHOBemeHHbIM (uepT. 1), T. €. HapyuwiajoTcs pasencTsa (1) m (2).

[Iycte porop — abcoJoTHo mBepaoe Teso. IlapadaaenbHoe cMelle-
HHE OCH TaKOTNo POTOPAa OTHOCHTEJNbHO €eno TJaBHOH LEHTPAJLHOH OCH
HHEePUMH OYIeT OUpPeesisiTh CTATHYECKYI0D HEeypABHOBEWIEHHOCTH POTO-
pa (4epT. 2), XapayKTepusyeMmylo HepaBEHCTBOM

EF, = Myor€er0? 0. (3)

YToJ MexJ1y 0Cbl0 POTOpa U €ro IJIaBHOH NEHTPaJbHOH OChbI0 HHep-
LUK OyLeT BHEI3LIBATH MOMEHTHYI0O HEYypaBHOBEWIeHHOCTh (uepT. 3), KO-
TOpasl XapaKTePU3yeTCsl HePaBeHCTBOM:

M, = Im,[l,r] o? + 0. (4)

Kak mpH cnaTHUYeCKOH, TaK U IPH MOMEHTHOH HeypaBHOBEIUeHHOC-
TAX, BPAIlalOLUKCA C NOCTOAHHOW YIJOBOH CKOPOCTHIO POTOD OyIeT
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HanpyXaThb ONOPbl CUJaMH, KOTOPbIE BPAULAKOTCA BMECTE C |POTOPOM.
OTH NepeMeHHbieé 110 HaIlpaBJA€HHI0 HADPY3KH ONOp COo34aloT u3irubalo-
HiHe MOMEHTHI, ACHCTBYIOIHE HA (POTOP H BpaulaloiyHecs BMecCTe C
HUM.

Ocu nepexpewubaromcs
.M. UMY NEJELEKAITIT 9

Uco pomopa

K}

nabnas yewmpanswas ocy urepyuy
pomopa

Hepr. 1

.M.
Jcb pomopa

Inalnas yenmpansHas ocs uwepyuu
pomopa

HeprT. 2

ii.v. Jcu nepecekawmoes

——

Ocbs pomopa

[nalnas uewmpanrswas 0ch uwepyuu pomopa

Hepr. 3

PasnenuM Bopaxenuss (3) u (4) Ha »? Toraa

L F; — 251 — mpor.é:‘r — ECT #- 0; (5)

w2

i——

M W = [LDu] +0, (6)

W2
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rae Dcr — raaBHblii BeKTOp AHC6aNaHCOB POTOPaA;

M, —raaBHblit MOMeHT AMcOataHCoOB poTopa, CO3/aBae€Mbid HA
mjaeye L (paccTosiHie MexX1y onopamu) napod aucbanaHcoB Dy;
D==mr, — NoKaJbHbI RucHagaHuC.

Pazpen 2. BANAHCHUPOBKA

2.1. banaHcupoBKa-— 3TO TEXHOJOMHYECKUHA IpolleccC COBMEHICHHS
rJ1aBHOH UEHTPAJBHOH OCH HHEPUHHU C OChIO POTOPA.

2.2. bamaHCUPOBKY MOXKHO IPOH3BOAUTEL JBYMS METOJaMHU.

2.2.1. O6pabotkoii namdp 1akK, 4Tobbl OCb BpalleHHs POTOPa, 0OBIYU-
HO INpoXoJsuliass 4yepe3 UEHTPbl CedYeHHH mand, coBmaJia ¢ IJIaBHOH
HEHTPaJbHOH OCbI0 HHepuuH poropa. IlozoOnas Meroauka OaviaHCH-
POBKH, Yallleé BCEro HCNOJb3YIONAA 3JAECKTPOJAH3, TeopeTHUeCKH HaHbo-
Jee ONpaBiaHa U NPAKTHUCCKHU [ACT XOPOLUINe Pe3yabTaTh, 0COOEeHHO
MPpH He 04YeHb OOJBUIMX HauvaJdbHbIX AuHcOasaHcax. OgHako 3TOT CIO-
cob, TpeOVIOUHH KOPEHHOIO H3MEHEHUS MPUBBLIUHOrO Ipolecca OaJgiaH-
CHPOBKH, €L MaJio NMPUMEHSCTCH.

2.2.2. KoppeKTHPOBKOi Macc, TIPpH KOTOPOH KOpPEKTHpylUIHe Mac-
Cbl IIepeMeIlalT M0 POTOPY, YCTAHABJHBAKT HA HEM HJH YAAJTIOT C
Hero TakKuM oOpaszoM, YroObl rJaBHasfd UeHTpaJbHass OCh HHEPIIHH
npudanxkaJaacb K ocH poropa. Ilepememienne, pob6asaeHue WJIH yaa-
JEHHC KODPEKTHPYIOLEeH MacChl IIPOU3BOAAT B OAIIOH HJIH HECKOJIBKHX
TOUKAX OJHOH MAOCKOCTU KOPPEKUHH, NEePNCHAUKYJAAPHONK OocH POTOPA,
Au60 B HECKOJbKHX MapaJiJelibHBIX MJAOCKOCTAX KOPPEKUUH OJHOBpe-
MEHHO HJH IOCJeJI0BaTeILHO B KaXKAO0H INJOCKOCTH.

[lepeMemiensie, gobaBnenyne WJaH yJaJjeHHe KOPPEKTHPYIOUIHX Macce
MOXKET IPOH3BOJHTHLCS CBepJIeHHEM, (pe3epoBaHHEM, HallJlaBKOH, Ha-
BAPKOH, 3aBUHUUBAHHEM HJH BHIBUHUMBAHHEM BUHTOB, BBI}KHTAaHHEM
JCKTPHUECKOH HCKPOH, JYUOM Jra3epa, 3JEKTPOHHBIM NYYKOM, 3SJIEKT-
POJH30M, 3JEKTPOMAarHHTHRIM HamJaBoOM H T. A.

2.3. Tlpomecc HanancHPoBKH MOXKeT ObITh NOCJAEI0BATEJbHBIH, KOT-
na uaMepeHue aucbanaHca ¥ ero yMeHblleHHe COCTaBJANIOT CaMOCTOS-
TeJIbHbBIE ONMepaldH, U COBMEUIEHHBLIA, KOrjJa H3MEepPeHHEe U KOPPEKTH-
POBKa MAacc COBEPUIAKTCH OJHORPEMEHHO.

Pazpen 3. JUHAMMMECKA S HEYPABHOBEWEHRHOCTDL

Ecau paccMampuBaTh JABE NJOCKOCTH, NEPIEHAHKYJAPHBIE OCH PO-
TOpa H MPOXOAfIlMe uepe3 cepeauHbl onop A H B MexXOoNopHOTo POTO-
pa, TO IJAaBHLIH BEKTOpP AHCOa/JaHCOB MOXET OBbIThb 3aMEHeH ero co-
CTaBJSIIOUIUMH B IIJOCKOCTSAX omop (ueprt. 4), KOTOpble HAa3bIBAIOT
CUMMETPUUHBIMH JaHcOaJaHCcaMHU.

2y Lp ™~ FEY LA

5:‘.TA=DCT T; DCTB:DCT T; (7)
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a TJIaBHBIK MOMEHT — Napoi JucOa/aHcoB, JEHCTBYIOUIHX B TEX XK€
NJIOCKOCTAX, KOTOPHIE HA3BIBAIOT KOCOCUMMETPHUHBIMU aucOasaHCaMH.

Mp

Dpma=—Dus, rae DM:T' (8)

UepT. 4

Takum o6pasoMm, B KaxXI0H M3 IJOCKOCTEH oOmop OyAyT AeHCTBO-
BATb CYMMapHbBIE BEKTOPLI AHCOaJaHCOB:

bl —

EA - CTA+5MA;
EB — ECTB +_D—MB ,

DTH JABa BEKTOPAa BMECTO BEKTOPOB D¢y U Mp TaKiKe IOJHOCTLIO
OpeE/LeJIIIOT JUHAMHUYECKYIO HEypaBHOBELIEHHOCTh POTOPa.

B o6uieM cayuyae cocrasasioume Dera g TJABHOTO BeKTOpa AHcHa-
JAHCOB (POTOPA HMEKT pa3Hbie 3HAUEHHHA, NapaJaaebHbl APYr APYTY
N JeXaT B TJOCKOCTH, coldepxKalued oCb POoTOpa Zpor U LEHTD €ro

Macc, TOrAa Kak BeKTOopbl AucbGanancoB Dap a, ONpeaensiiouie rjias-
HBIHI MIOMEHT aucbaaHcos pPoToPa, (PaBHLI 11O 3HAYEHHIO, aHTHUIIADAaJ-
JeJbHbl H JieXKaT B JPYrod HJOCKOCTH, CcoAepKauled IUeHTPaJbHYIO
OCh HHEepUHH Z POTOPa U e€ro NMABHYIO LEHTPaJbHYIO OCh UHEPIUU Lo,
IPUUEM OChb Z NapaJuiesbHa OCH poropa Zpor (4epT. 4).

[lepBoe BexTOpHOE paBeHCTBO (9) MOKHO NIpPEACTABHTH B KOOPII-
HATHOHN DOpPME

(9)

Lg Lg
Dax=Derx - — + Dmax; Day =Dy —— +Dmay,
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OTKYa
L, \? L
D} = for( LB ) + Diya + 2 - -LB— (Der xDmax 4+ Der yYDuyay).

AHAJOTHUHO

L4 \? L
Db = Di () + Dio +2 - = (Der xDonsx+ Dex v D).

Taxk kKak

EMB — “_EMA; Dya=Dpp= Dy= Ajf—; -DM L MD ’
TO
D = —Ll; [D‘{ZITL% + Mp + 2L (Der xMpy + Der yMapx) 1;
(10)
Dj = L [DETL?A + Mp — 2L 4 (Dex xMpy -+ Dex yMpx) ].

[2

Beipaxennsa (10) mpurogusl Aqas poTOPOR H3 abCOROTHO TBEPAbIX
MaTepuaJoB, CaMOH TPOH3BOJLHON (GOPMbl, BpALLAIOHIUXCA HA abCo-
JIOTHO JKECTKHX OIopax.

Paspgen 4. AMHAMMYECKAS HEYPABHOBELWWEHHOCTb
CUMMETPUHHOTO MEXXONMOPHOTO POTOPA

4.1. Paccmompum poTop U3 adCOJIIOTHO TBEPAOrO MaTepuada Ha
A0CONIOTHO JKECTKUX ONopax, CHMMETPUUHBLIA OTHOCHTEJLHO CROEH
rJ1IaBHOH LIEHTPaJbHOU OCH HHEPLUHHU Zy. ¥ TAKoro potopa Jdas 1eHT-
PaJbHas OCb HHEPLHUH, NepHeHJUKyaAgpHass Zgy, MOXKeT ObITb IPUHATA
34 IJIABHYIO LIeHTPaJdbHYiO OCh HHEePUHUH Xg.

Bribepem och Xg Takum o6paszom, uTobbl OHa OblWia NEPHEeHIUKY-
JAPHA IMJOCKOCTH, B KOTODPOH JI€XKHUT yroJ y MexJay TIJaBHOM ICHT-
DaJbHOM OCHI0 HHEPUUH Zg H OCbIO Zpor PoTOpPa (uept. 4).

B stom cayuae BekTOp Mp J€XHT Ha ocH Xg U KOMIOOHCHTA TJIaB-
HOro MoMeHTa aAucbagadcoB 110 3ToH ocu Mpxy=—M,, a KOMIIOHEHTA
MDY=0-

CaenoBaTe/ibHO, AAsi CUMMETPHUYHOro portopa H3 alCOJIIOTHO TBEp-
JOoro mMartepuajia Ha abCOJIOTHO KecTKHX onopax, ypasHenus (10)
YIIPOLLAIOTCH.

2
Dy =

L (DL} 4 M} + 2Der vLsMo); ]

Dy = — (DL + Mb —2Dcx yLaMb). ]

M3 ueprt. 4 caeayer, 4to Der y=D.rsin o=D . cos f.
Tagkum ob6pasom
1

2 - -
Dh =

—L]-:- (DETL?EL —I—ME} 20 L aMp sin ':P).

(DETLQB + M7 + 2D LpMp sin ¢);

(11)
Dy —
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Ha uepr. 5 noka3aHbl pa3JHUYHbie MpeACTABJAEHHS OAHOH H TOH XKe
Heyp aBHOBEIIEHHOCTH.

Ecoin usBectunl (uaMepennl) Dy H Dy  («kpect auCOaaHCOB»)
(4epT. 5a) B naOCKOCTAX onop A U B UK uX NMpoeKuund Ha ocH X u Y
(uepT. 58), TO MOKHO OINpeLeJUTh BEKTOpbl (UepT. 5¢ U 6 BUIL BAOJDL
OCH Zpor):

(12)

(13)
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Aunus dedembus Mg ‘\

Uepr. 6

Ha uepT. bc rJiaBHbIM MOMEHT JAucOaaHCOB MEPHEHIUKYJISPEH
(110 T1paBuJy NPaBOM PYKH) IIJOCKOCTH, B KOTOPOH DAacIlOJOXKEHH BeK-
TOPH Dyra p M UX MOLYJIH:

Dey=V D4+ D%+ 9DsDgcosa=Ds ) 1 + 4 2xcosa; (14)

v L\ L)\ - L,L -
Dy = l/ (DA —fl-) +(DB - —L-B—) —2D4Dp - ‘123 - COS O =
LTI Ve 5 S ws e 5
=T vi% + 1 — 2%y%, COS @ (15)
HJaH
D / ] 'x.é 4 2% Eos::
— (1 % ]// : -~ — - 16
Dy (17 ) 1+1%1%-21112c05a' (16}
e
| Lg Dp
L 4 D,

O==0g—as — yYToJ MeXAy aucbasancamMu D, u Dyg.

4.2. Ecan mpu 6asaHCHUPOBKE YMEHblIEHHUE IJIABHOTO BEKTOpa JHC-
6autaHCOB MPOU3BOAUTCS He IO LUEeHTPy Mmacc (uepr. 5¢), a B JAPyrou
rouke S Ha OoCH Zp, PaCCTOSHHSA MO0 KOTOPOH OT Oomnop lus H lgs, TO
BHayeHHe [y MOXKeT OBITH CAeJaHO MHHHUMAJBHBIM IIPH ONpeaeJeH-

lgs

las
)aBHSIB HYJIIO NMePBYI NMPOH3BOAHYIO BhipaxKeHusa (19)

IOM Lg ==

(uepT. 5d). IDTO 3HAYCHHE %3 MOXKHO HAHTH, IpH-
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db, D, xlxg — %9 COS @

e unli— : L _l—-—-—r—l_-_——-——-_ﬂ_—. e

d»q I 4+ %y ]/qf,l 12—]— 1 — 2%,%q COS @
o Da
(1 + %)

V'x%x%-i- ] — 2%%ycosa = 0. (17)

OTkyma

1

—— -+ C0S a
%3

g T —————

%9 + COS O

3aMeTUM, 470 MNPH KOPPeKUHH JAHCOAJaHCOB B TPEX IJOCKOCTAX
(otpenbno Der U Dy) npu nHabizennoM 3 (a1 Der) BEJHYHUHBI KOP-
PEKTHPYIOLUIHUX MacC OyAyT MUHHMaJbHBIMH.

Dy L Do
4.2.1. Ecan D=0, 10 Dex=Dy, Dy = JEZ B __ Ys™

4.3. Paccmorpum ¢opmyay (11).

4.3.1. Korzpa yrou P MEXIy Der 1 Mp pasen 0 nan 180° raaBHbIi
MOMEHT Mp ¥ TJaBHLIH BeKTop D¢r KOJWIHHEAPHH, a ﬂ,HcﬁaJIaH(:bI B
Oﬂ'qp|3X

L 2 Mg \?2 L 2
DizDET( 3) +(—-‘?—) -—-DET( - ) + Diy ;

L L Ly+Lg
D — PP La\? Mp \? N2 L4 ¢ N2 \15)
B — cT ( 7 ) _]“ (T) — CT (m) + M -

4.3.2. Tlpn =90 u 270°, Mpl D, T. €., Koraa D¢ 1 Dy KOJJIH-
HeapHbl, MBI HME€eM CcJaydyah KBA3HCTATHUECKOI! Hey|p aBHOBELIEHHOCTH,
MpH KOoTopol aucbanancsl D, ¥ Dy JexaT B OJHOH MJAOCKOCTH ZpAYp.

L M L,
DA:—"D;:T---i ---2-=DQT-—-———-+DM;
L L Ly+ Lg
) (19)
Dp= AP — A D J
B Hea Ty L T L.+ Lg Y

Ilpu 370M BO3MOXKHBI ABa CJyuas.
4.3.2.1. a=0, Torna D.r=D,(1+n3), 7T. e. Bceria Dcr>D,, 3

] - 3
DM — DA Sl bl , T. € BCCI'la DM<DA
1+ %
1
Ecmu )y =uo=1 uan x,= —, TO, TaK Kax D=0,
A
Do (1)U t) o (20

CJaenoBaTteabHO, HMEET MeCTO TOJILKO CTAaTHUecKas HeypaBHOBELIEH
HOCTh.
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4.3.2.2. a=180° morpa D.;=D,(l—x3), T. e. Bcerga D..<<D,.
Ecan #o=1, 170 D=0, cleqoBaTeJbHO, HMEET MECTO TOVIbLKO MIOMEHT-

Hasl HeypaBHOBEUIEHHOCTD.
l —I— K%y

[Tpu smom Dy = DA‘—'I' —, > Tpuuen Da>D 4.
L3
Eonn wy=xns=1, T0 Dy=D, n
Der (1 4+ %) — (1"—""5-2)____0
Dy b4 %% o (21)
4.3.3. das cayuas, korma a=90° nau 270°, cos a==0,

D ————
DCT:DAVl—}—%%; DMZ:I—{—A Vl—f—x%x%, r.e. D, u Dy+0.
%

CJe1oBaTeJdbHO,
D I 4 %g
= (1 4 x,) ]/ — > 0.
p, —GTm Y s

4.4. CBe3p MeXAy yraamu WM @ H Q.

44.1. s dopmya (7) u (14) u ueprt. 6 cnenyer, uro Ha Onopy A
PUXOAUTCS COCTABJASIONIAS IIaBHOT'O BEKTOPA

%1

L
Der g = Dcr'—é" — Dcr

.L ] + *q

1tk 8%

DETA:DA hd ]/1+%%+2'K-2COSGC.

1 + %4
Ha sty ke omnopy Ageidcrsyer gucbananc oT moMeHTa (dopmyaa 15)
DA 2 2

DJM‘-—‘--_ l + 11‘,/—3{1 )'CQ + 1 _QKIXECOSQ.

13 yeprt. 6

2 1 12 ol n
DA = ]/_Dc'r A + DMA ""'—QDCT A DMA COSB .
CJae10BaTeNbHO,
2 2 2
Dcr AT DMA T DA
COSP = ——p—pH ——
¢cT A7 MA

[IogcraBuB mpuBeJeHHBIE BhIlLIe 3HAUCHHS, IIOCAE NPeOoOpPa3OBAHUHU MIO-
JYUIM

225 — 1 + (%, — 1) %y cos a (22)
V (1 + 42 + 2x5cos a) (I + %2 %2 — 2%, COS a)

4.4.2. [Ipn KBasucraTuyeckOM HeypPaBHOBEIUIEHHOCTH, Korga o=0
2
Ly — 1 4 %yhg — %9
cosf— ———————— T:":_I’ (23)
b — %yng + %o — %5

COs B =
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T. e. B=180° a ¢=90 uau 270°. B atom cayuae DyallDer, a Mp_L Den.
s a==180° nomyyaroTcss Te ke pe3yJbTaTHl.
4.4.3. Ecan xe a=90 uau 270° Tto

11%3 — 1

COSB - 3 (24)
V(1 + %3) (I — )

470 IIpHu %1=I‘CQ=1 H IIPH %= Ha€T 0, T. €. IIPpH 3THX YCJAOBHAX

Ao

B=90 usu 270° a @=0° uiau MplDecr, a Dyl De..
Bo Bcex ocTanbHBIX cayuagx cos f=0.
44.4. Ecnn p=0 uau 180° a cos =1, 10

cosa— + it 1)2—-—,3__ 1, (25)

T. €. =90 uau 270°.
Ecau =90 unu 270° a cos p=0, To
2

(26)

COS Q4 = - .
%g (% — 1)

UTO MIPH %y-Ko?=1 gaer a==180° ecaun »; <<1.

Pazgen 5. OCOBEHHOCTM MOMEHTHOWU HEYPABHOBELWEHHOCT!

5.1. PaceMorpuM 0COOEHHOCTH alCOJIIOTHO TBEPAOINO POTOPa, CBS-
3aHHbIe C €r0 MOMEHTHOH HeypaBHOBEUIEHHOCTDHIO.

Ias poropa mpOU3BOJBHOH (GOPMBI IPH yrje y MeXJAY TJIaBHOH
LEHTPaJbHOH OCbI0 HHepPUUH 0Zg U ocbio poropa 0Zper (uepr. 4)
CYMMapHBIH MOMEHT HeypaBHOBEIIEHHEIX CHUJ ONpeaAeaseTcs GopMviIou:

sin 2y
MO = ®° 3 ([Xu—""jzn) ’ (27)

rae [x, W Iz, ,— rjaBHbIe MOMEHTHl HHEPUHH POTOPA OTHOCHTEJLHO
OPTOrOHAJIbHBEIX TJIABHBIX IEHTPAJbHBIX Oceldl HHepuuu Xo U Zo. OTKYy-
la, TJaBHBIM MOMEHT AHcOasaHCOB POTOpa

sin 2
Mp=—5— (Ix,— I1) (28)

2

HampaBJ/ieHHe rJjaBHOrO MOMeHTa auc6aJgaHcoB potopa Mp onpe-
neJseTcs 3HaKoM pa3HocTH Ix, —Iz, . Ecau [ x, >1z («AJHHHBIA» PO-
TOpP), TO BeKTOp M, OyJeT OpHEeHTHPOBAH BJOJIb NOJIOXKHUTEJILHOTO Ha-
npaBjenuss ocH 0Yo; npu Ix, <<lz, (<KOPOTKHH» DPOTOP HJH JIIiCK),
BeKTOp Mp OyaeT HampaBJjeH B IPOTHBOIOJIOXKHOM HarnpaBJeHHH.

5.2. llis poropa B BHIAE OJHOPOJAHONO CHMMENPHUUHONO LIHJIHHIP A
JJUHEBL [por M Paguyca K

2

OR? - lpo'r

R2
5 Lz, = My, (29)

2
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- sin 2y — 3R2
Mp = 5 Myor (W_T_) ' (30)

CJaeqoBaTeNbHO, eClH [por=R7}3, TO He3aBHCHMO OT YIJIOBOH CKOPOC-
TH BpalleHHf M HE3aBHCHMO OT YIjla y Mexny NIABHOH LEHTPAJib-
HOHM OCBbI0O HHEDIHH H OCbhIO POTOPA, IWIABHBIHK MOMeHT JucOaJaHCOB
M p OLHOPO/IHONO UHJIHHAPHYECKOrO POTOpa OyJeT paBeH Hy.Jio.
IlpumMmevyaunue ['JnaBHbIi MOMeHT Auc6anaHCOB My OJHOPOJHOIO ILIUJHHIAPH-

YeCKOro pOoTOopa IO MOAYJIO paBeH ero UeHTPoOeKHOMY MOMEHTY HHEPIHH OTHOCH-
TEJIbHO OCH poTopa OZpor U €U NePHEeHAUKYJAAPHOH TJIaBHOH LEHTPAJBHONA OCH HHEp-

uuu poropa 0Y. Momentr Mp siBasiercsi MOMEHTOM <«BHYTPEHHHMY», MOPOKIAAEMHM
HeypaBHOBEHIEHHBIMH MacCaMH pOTOpa IPH ero BpallleHHH.

0.2.1. Ecau npeanosoxutb, uro yroa y<<10°, To MOXHO TPHHATE
(¢ Hauboviblield mnonpemwiHoCThi0 =~ 1,0%), uto sin2y/2=~y. B 3ToMm
cayuae ¢opmyaa (30) ang moayas rJ1aBHOTO MOMeHTa AHcCOaJaHCOB
OJHOPOAHOTO CUMMETPHUYHONO LHJUHADPA TPHUMET BHUJ

ﬂpT TCPT IPOT ZZOT )
Mp 2 [50r — 3R?) = — R? . -3]. 1
RlpDT(P 3R) IQR R ( R: 3 (3)
OTkyna
12M£j _ Lpor (._IEEL_. )=A
Ty RO R :
U IpH lpor=RY3 A=0.
[Ipoussonnas
dA 12
(e 1) a
poT
‘(%)

Koraa lpor=~R, T. e. A 6yger UMeTh MHHUMVM.
Ha depr. 7 nokazaH npuMEPHbIH XOJ, KPHBOMU

A= M, 12 N
mpy R?

[
T. €. I'IJAaBHOTO MOMEHTa JHc6asaHcoB PoOTOPa IIPH H3IMEHEHHH —i.

0.2.2. Tlonb3ysce opmymamu (30), (7), (8) MOXKHO CPAaBHUTL BO3-
JEeHCTBHE HA ONOPHEl MOMEHTHOH U CTATHUECKOH HeypaBHOBEUIEHHOCTEH.
[lpy onHOH TOJNILKO MOMEHTHOH HEypaBHOBEUIEHHOCTH Yy CHMMeET-

PUUHOTO MexXonopHoro poropa ¢ L,==0,0L yron vy= -OEEL , THe

ém — PAacCTOsfsHHe FJaBHOW LIEHTPAJLHOH OCH HHePUHH Zy OT OCH POTO-
pa Zpor HA cepennHe onopbl A HJIH B.
[Tpu OAHOH TOMBKO cTaTHYECKO! HEYPABHOBELIEHHOCTH Y TOTO Ke
poropa ocbk Zy OyAeT cMellleHa Ha e.r napajjesbHo OCH potopa Zpor.
Hanpysku, co3jgaBaeMble MOMEHTHOH (NIpH MaJoM y) H CTaTHue-
CKOW HeypaBHOBELICHHOCTSIMH Ha KaxXIO0H H3 JABYX OIOpP pOTOpa INpPH
€r0 Bpall€HHH C YIJOBOH CKOPOCTHK ®, MOXKHO BBLPA3UTh TaK:
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. P
) MD @2 o rnpOTRJHMmg ZPDT 3 '
Dma, B0 =—F— = —F¢7 o)

M oo1ler®?
potécer
Der a, g ®? )

IIpu paBeHCTBE 3THX Hanpy30K

Cu __ 3L2

e

- I (32)
ecT ( 21?101' ] )
— 2

R? R

€
YepT. 8 mokasbiBaeT HU3MEHEHHMe OTHOMLIEHHSf ——— B 3aBHCHMOCTY
Eor

'} o
oT -2 nipy paBeHCTBe HAnPy3oK B ONOPax OT CTATHYECKOH M MOMEHT-
R
HOIl HeyjpaBHOBELIEHHOCTEH, €C/IH NPHHATD Lalpor.
19Mp  dpom [ 12
_ Lpom FE’!’_*)
500 i TR (gz 3

400

300

; L L ]
0 g5 1 2 5 4 5 6 7 IR

Yept. 7

593, Jlas moca)<enHoro Ge3 mepekoca Aucka (HanmpuMmep, abpa-
3UBHLIH KPyr) ¢opmysa (31) Oyaer BHIAALETh Tak:

2
TPy {0t
MD:'4 (Rz“‘_rz)lpm( p:;:r '—Rz‘“rz):

rae 2r — JuaMmenp OTBEPCTHA AHCKA.
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CaenoBaresbHO, IPH lpor=T3(R%24r?), My,=0;, M, uMeer MUHUMYM
npu lpor=YR2+r2. Xapakrep ke KpHUBbIX Ha uepT. 8 ocrtaerca Oe3
U3MeHeHuss (M3MEHUTCS JUlb MacliTal).

5.3. Hlas abconioTHO TBepaoOro poTopa  yrasl y U O pasHbE
(uepT. 9), HO CcBsizaHbl Mexay cobon. M3 (28) u popMybl

Moot a m
My, =Fasinl = ;0 w? - 5-cosbasinh = ém w?a?sin26 (33)

[oJy4yaeM sin 26 — 4 (Ix,— 1z, sin 27. (34)

)

mpo'r a-

CJegoBatenbHO, yBeJHUeHUEe yrja y Oyaer COIPOBOXKAATLCSA TaK-
e M yBeJIHUeHHeM yrJa ©. 3HaK pPa3HOCTH MOMEHTOB HHEPUHHU
Ixy—1z, Oyner ompeaeysars 3HAK yrja © npH JgaHHOM vnje y (Ha
uepT. 9 u 10 ob6o3HaueHbl pa3JIMUHbIE HaAIpaBJEHUS OTCYeTa 3THUX Yr-
JIOB).

5.3.1. Ha uepr. 9 usobpaxen «aJuHHBIH porop ([x>1;) u 0b603-
HauyeHbl eno OCH. Y TakKux [poTopoB MOMEHT My cua F cTpeMHTCs He
YMEHLUIATh, a YBEJHUYUBATHL YIroJ vy, CJAeLOBATEJNbHO, YBEJUUHBATL W
yroJa 9.

Jlonycrum, 4to AJs ypaBHOBEIIHBAHWS MoMeHTa M, K poTOpy npu-
JIOXKEH «BHEIWIHHH» MoMeHT Mgk, Hanpumep, ot cuia Fg, Bo30Oyxia-
eMbIX KOPPEKTHPYIOIHMMH MaccaMH myg. CYIIeCTBEHHO, YTO 3TOT MO-
MeHT Mg OyaeT yMeHblIATh YIVIBL @ U vy U IMO3TOMY YpPaBHOBeLIHBa-
HHe MoMeHTa OyaeT UMETh MECTO MPHU HEKOTOPbIX HORBIX 3HAUEHHAX
3THX YIVIOB, MEHbIIUX, YeM IepBOHaAuYaJbHbie 3HayeHHsd. HoBbiM 3Ha-
YEHUSIM YIVIOB @ u y O6yJaeTr COOTBETCTBOBATL HOBOE 3HAUYCHHE MO-
MeHTa, paBHoe My—AM,. CaeroBarenabHo, O VpPaABHOBEIIHBAHUA
MoMeHTa My (m0o00n0 NPOUCXOKIAEHHS) K HEeMYy HeOoOXOJIHUMO IjpH.JIO-
JKUTh KOPPEeKTHPYIOIWIHHA MOMeHT My =M—AMo,.

Beauuynna M, 3aBucUT oT GOPMBI U pa3MepoOB poTopa, OT Ppacipe-
JdeJieHHsT Macchl B ero o0beMme, a TakxKe U OT VIPYTUX CBOUCTB pOTOPA
H OT 3a30poB B ero omopax. [das mannoro portopa AM, Oyaer omnpe-
IeJSIThCS TOJIbKO H3MEeHeHHeM yrJua O u paccrosiHHem a  (4epTt. 9),
BHI3BAHHLIM JEUCTBHEM BHEIIHEro MOMEHTA

AM, = -a£” AB -+ d;”” Aa .
a

Beanuuny AMy MOXHO NIpeACTaBUTL B BUJAE PYHKUHH TOJLKO OT
yrJjga 0, ecJH HU3BeCTHA 3aBUCHMOCTH {PACCTOSSHUSI @ OT 3TOr0 yrJa. JTa
3aBHCHUMOCTb Onpeaeasercss KoHurypauueun poropa H, B YaCTHOCTH,
COOTHOLIEHHUEM MeXJY MOMEHTaMU HUHepUHH [, U [z,

5.3.2. ¥ «xopoTkux» poropos (uept. 10) [x,<<l,, MoMeHT My, CO3-

AaBaeMbld CHJAMH £, CTPEeMUTCS yMEHBLHUTL yLJbl ©® U vy, cleroBa-
TeJbHO, YPABHOBEUIUBAIOUIUH ero KoppeKTHpyrouwuil MoMeHT Mg, CO3-
naBpaeMbld cuaamu Fyx, OyneT yBeqHYHBATb 3TH VIJb. TakuM obpa-
30M, NIPHJAOKEeHHe MOMeHTa Mgk AOJXKHO NPUBECTH K YBEJHYEHHUIO MO-
MeHTa My, KOTOpBIH HEOOXOAMMO ypaBHOBECHTL Ha BeaHuuHy AM,.
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CJsieloBaTeIbHO, TPOLECC YPAaBHOBEIUIHNBAHHWS MOMEHTOB 3aKOHUYHTCH,
Korjia OylaeT BBIIIOJIHEHO yCJ/a0BHE
MK=M0+iAMU.

TeopeTHueckd BO3MoxkeH cayuyad, worga My=AM,, T. e.,, Koria
KOPPEKTHPYIOIUHA MOMEHT My OyAeT MOJHOCTbIO KOMIEHCHPOBATLCA
BLI3BAHHBIM MM Xe yBeanuenueM MoMeHta My, B 3TOM cayuae poTop
OYAET COBEDPIIEHHO «HEUYBCTBHTEJNEH» K MOMEHTY My, mpucoeaHHEeHUe
KOPPEKTHPYIOLIHX Macc my U JEUCTBUEe MOMEHTA My He BBI3ZOBYT M3-
MEHEHHUS HeypaBHOBEUICEHHOCTH POTOpa, T. €. BeMHUUHA M, OCTaHeTC s
nocrosiHHod. OueBHIHO, 4TO TaKasd «HEYyBCTBUTEJbHOCTbL» pPOTOpa OY-
1eT ONpeaeyIATbCs TeM, KakK CHJbHO u3MeHsiercas My B 3aBHCUMOCTH
oTr yria O ¥ paccTosHHs q. Eciau JJs AaHHONO POTopa Begfp;[qﬂﬂa 7

0
T A® u
«UYBCTBUTENHLHOCTb» POTOPA MOXeT OBITb ©OLEeHeHa 0 BeJHUHHE
dMo/d®. MoxHO noxasatb, 4TO 3Ta IPOH3IBOAHAS 3aBHUCHT OT [PAa3HO-

cTa Ix—1z..

5.3.3. Pazinuune B NOBEJEHHH <«IJHHHBIX» U «KOPOTKHUX» POTODOB
npu GasiaHCupoBKe 0OYCAOBJAEHO TeM, UTO Y NEPBBIX OChIO C HAUGOJL-
1M 3HaYeHHeM MOMEHTa WHepUHH saBasgercs och 00Xy, Torga Kak vy
«KOPOTKHX» POTOPOB — OChb (Zy. MOMEHTHass Hey,paBHOBELICHHOCTH
Bbl3BAHA HEypPaBHOBEUICHHBIMH CHJaMH, a AEHCTBHE 3THX CHJ BCeria
HallpaBJeHO B CTOPOHY YMEHbIIEHHS yIJva MEKAY OChI BPAIIEHUS U
TOU TJ/FABHOH LEHTPAJBHON OCHI HHEDPIHH, KOTOPOU COOTBETCTBYET
HaubOoJbIIHH MOMEHT HHEPUUU. [lo3TOMY V «AJAUHHBIX» POTOPOB ITOB-
JeHHe HeOOJLUIONO yIjia vy IPUBOAUT K TMOSABJACHUIO JOMOJHHTENLHOTO
MoMeHTa AMy, HaupaBJIeHHONO B CTOPOHY YBeJHYEHUs yrJjaa vy, a
CJAEA0BATENbHO, VBEJNHUCHUA yrja € u mepBoHauaJbHOro momeHrta M.
Y «KODOTKHX» POTOPOB, HaoOOPOT, MOABJACHHE [YIJa y IPHBOAUT K
BO3DYXKIACHHIO  JONOJHHUTEJNbHOro MoMeHTa AM,, cTpemsauerocs
YMEHBLIIHTL YIoJ Yy H, CJAeA0BATEJbHO, VYMEHBIUUTL TIEPBOHAYAJLHBIA
HeypPaBHOBEIIEHHBIH MOMeHT M.

npeacTaB/JeHa B BHAE QPYHKUHH OT yraa 6, To AMy=

Pazpgen 6. HMNEPECYET RUCBAJIAHCOB U3 OAHMX NNOCKOCTEA
B APYIUE ANA YECTKOro ABYXONOPHOIO POTOPA

6.1. Ecau 3anaHbl rjiaBHbld BEKTODP U [WVIaBHBIK MOMEHT jAucOaJaH-
COB, TO ONpPEAeJUTh AucOanalch B JIIOObLIX ABYX IWIOCKOCTSIX, NEPIIEH-
AHKYJSPHBIX OCH PpOTOPE, MOXKHO Mo dopmyaam (9), (10) uaum (11).
B Tex xe cjJayuadx, Korja 3ajadHbl (H3mepeHni) JAuncOasaHchl B BYX
IIOCKOCTAX, NEPHCHAUKYAAPHLIX OCH DOTOPA, MepecunuTarb 3Tu auchda-
JAHCHl AJA APYTUX NapaJJenbHbiX MJAOCKOCTEH MOMXKHO MO IIPHBOMIH-
MBIM HUXKE POCpMyJaM. IDTH (DOPMyJbl OXBATHLIBAIOT BCE BO3MOMKHOE
pasHooOpa3ue pacrnoviOKeHus NBYX MJAOCKOCTEH Onop X ABYX IJOCKOC-
TE€H KOPIPEKIIHU,

CregyeTr 3aMeTUTh, UTO TIPH Iepexoe OT OJHHX IJIOCKOCTEH K ApY-
UM JUCOAJIAHCH MEHSIOTCA He TOJILKO II0 3HAYeHUAM J1UcOAJaHCOB,
HO TaK¥Xe MU II0 yrjaM AUcGaJaHCOB.
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B stux ¢opmyaax o; U ag— yraw aucbagaHcoB D; U Dy B IJIOC-
KOCTSIX | U 2, a a4 U qg— YIJibl gucbadqaancos Dy H Dy B IJIOCKOCTAX
onop A u B. PaccrosiHuss MeXAy IMJOCKOCTSIMH NMOoKa3aHbl Ha 4epT. 11.
Bce ¢opMyJbl BHIBOASTCS AJsI KOMIIOHEHTOB JAHCOaJaHCOB IO OCAM
X u Y, KOTopble paBHBI:

Dix =D, cosa,; Diy = D, sinay;

Dox = D,cosa,; [y = D, sin a,;

Daxy=—=D, cos & 45 Daiy = Da sina , ; (39)
Dpx = Dpgcosag; Dy = Dgpsinag,

IpHYEM OTCUET YIVIOB Yy BEAETCA OT OCH A, KOTOpasg MOxKeT ObITh
npeacTaBJeHa Ha POTOPE METKOH.

Has onpenenenust D, u Dy no Dy 0 Dy cOCTaBASAIOTCS YpaBHEHUS
MOMEHTOB KOMIIOHEHTOB AUCOAJAaHCOB OTHOCHTEJBbHO LIEHTPOB OIOP
A u B, a aaa onpenenenuss Dy u Dy no D, u Dy ypaBHeHUST B KOM-
oHeHTax aucbajaHcoB mo X ¥ Y OTHOCHTeJLHO TOYEK IepeceueHHs
IJIOCKOCTEH I U 2 C 0CbhIO POTOpa.

[lpuBeneHnbl Takxke (OPMYJIBl, ONPEAESIONHE YIJbl COOTBETCTBYIO-
IUX IUCOaJaHCOB.

6.2. Ha yepTt. 11 nmpeacraBJiaeHbl NJOCKOCTH onop A U B H ABe IJOC-
KOCTH KOPPEKUHUH WJH H3MepeHus1 I U 2 MeXOIIOPHOTrO poTopa U IipH-
HsTa NpaBas cuUcTeMa KOOPAWHAT XYZ, npuueM HanpapJeHHe BAOJD
OCH poTOpa OT A K B cunraercs NnoJOKHTeJbHBIM. Hauano KOOpAUHAT
pacrnojgoxeHo B onope A u Z,=0. O06sa3aTeabHbBIM YCJOBHEM I10CJIE-
ﬁymme:no BbLIBOJA SABJSETCS PacloJoXeHue NJocKocTed I JseBee 2 H

Jesee B.

L1

Uepr. 11 f
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YpaBHeHHE MOMEHTOB OTHOCHTEJbHO IJIOCKOCTeH omop A u B:
Max = Dix(Zy — Za) +Dox(Zy—Za) — Dpx (L —2Z4) =
May =Dy (Ly—ZLa)+ Doy (Zy— Za)— Dpy(Zp—Za) = 0,
Mpx = Dix (Zy — ZB) + Dox(Zs—2g) — Dax(Za—Zp) =0;

Mpy = Dy (Zy — Zg) + D2y (Zy— Zg) — Day(Za — Zg) = 0.
Otkyna, mpeactaBuB U3 (3D) KOMIIOHEHTBI BEKTOPOB UYEPE3 VIJIbI
a, TOJYYHM

(36)

Diycosa(Z,— Zg)-+ Dycosag(Zy—2Zy)
Djcosoyy miiiooo—n— -,

Zg— Z4
D Sina D1 Sinf:tl (Zl—“ZB)+D251nag (ZQPZB) .
A e e N
Dycosa; (Z;—Z,4)—Dscosag(Zy—2Z,4) _
Dp cosay = —————— 7
A — 4p
D Slna . Dlsiﬂal(zl"‘—ZA)—"‘DzSinaﬂ(zﬂ__ZA)
° 8 Zp —Z4p )
CaemoBaTedsibH0, 3HAUEHUS nucOa1aHCOB
Dy = ]/(DA cosa,)? 4 (Dasina,)? =
]/D2 (Z,—Z )+ D (£9—Zp)* + 2D, Dy (2,—Zp) (Z3—ZLp) COS (—a)
| ZB — Ly | | ;
(38)

Dp = ]/(DB cos ag)® + (Dpsinay)? =
| £ 4 — ZB | '
Yrao a, M op aucbanancos D, M Dy ONPeLeNsOTCA MO CJEYIO-

UM popMysnaM, KOTOpbHe BbITEKAIOT M3 (37)

DA COSD"A D1 COS 0y (Zl "—ZB) '+‘ D2 COS ﬂn(Zg — ZB)
Dgsinag Dysinoy (£, — Z )4+ Dysinay (Z3 — Z )
Dgcosag  Dycosa (2, — Z,) + Dycosay (Zy—Z,)

6.3. AHasorduHeM ©o0pa3oM H3 ypaBHEHHH MOMEHTOB OTHOCHTEJb-
HO TOUEK nepecedeHus IMJIOCKOCTer [ U 2 ¢ 0ChI0 POTOPa:

Mix = Dax(Za —24) — Dox (£ — Z,)+ Dpx(Zs— Z,) = 0; ]
My = Day(Za — Z,) — D33 (Zy — Z,) + Doy (Zs — Z,) = O;
Mox = Dax(La — L) —Dix(Zy—Z)) + Dpx (£ — Z,) =
Moy = Day(Za — Zs) — Diy (Z, — Z,) + Dy (ZB—-—ZE).:O.

e L —-

tg C!.A pr
(39)

tga,=

(40)
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onpenesieM KOMIIOHEHTH BEKTOPOB uepe3 HX YIVIB q:

Dycosay (Z4 — Zy)+ Dgcosag(Zy— Z,)
— D, Cosoy==——"— 75—}

DA SinaA (ZA "'—“ZQ) + DBSin CIB (ZB'—'Zg)

“*"'D]_Sinaiﬁ-—-———-—— Zg-——Zl ;
4]
DA COS&'-A (ZA _Zl) "l"‘ DBCOS‘!IB(ZB '—"Zl) ( )
— D, cosa, = - ,
1 2
D,sina, (£, —Z,)+ Dpsinag (Zz— Z,)
—""'Dz SII’] ag — A A A 2;1_2‘3 B B 1 ‘

OTkymna HaxoauM 3HaueHUus GUCOaJIaHCOB:

Dy = ]/TDi COS o)* (2)1_31“ ‘1-1)2:

1/ DA(Z4—Z.y+DYZg— Z2) + 2D Dy(Z 5y Z,(Z g—Z5) coS (a j—ag) l
[ Zo—2Z1 [ o !(

i

)

s =V (D,cos ay)? + (D, sina,)? =

wwﬂ (Z4=Z)(Z5—Z))c05 (a,—ap)

Z:—Z, |

R —
—

Yrawl a; U ao gucbanancoB Dy U D, onpeiensioTcd O CJaejqvio-
UM POpMyJaM, KOTOPbIE BBEITEKAT U3 (41):

Disinay  Dysinlay (Z4 —Zy) + Dgsinag(Zg— Z3)
(ga = D, cos a; ZDA COSay (£ 4 — £y) + DBcosaB(ZB._ZE)’ l

D, sin a, Dy sinay (£4 — Zy) + Dgsinag (£ — £y) J (43)
g %2 = D, cos a, — D, cosay, m '

6.4. ®opMyant (36)— (43) npurogHsbl nas nepecyeros JucOasmaHCOB
npu JI060M pacmogoxXeHun naockocreil A, B, I nu 2 (npH yCJOBHH,
UTO MJOCKOCTL I JeBee MJIOCKOCTH 2, a NJIOCKOCTh A JieBee NMJAOCKOCTH
B), Korga Koopaunathl Zy, Zo 1 Zg MOJACTABASAIOTCSA B HUX CO CBOHMH
3HaKaMHU.

0.5. B uvacTHBIX cayuasix, KOnjla o;=dag=0s=0p, T. €. I[P CTATH-
YeCKOH HeypaBHOBELIEHHOCTH POTOPA, KOrja yrjabl AHCOAJaHCOB MOK-
HO TIPUHATHL PaBHBIMH HYJAW0, U3 (37) u (41) caexyer, uTto:

Dy (Zy—Zg) + Dy(£y — Zp)

Dy =TT ;
§ ZB__ZA
Dy (Zy—Z )+ Dy(Zyg— 2 4) '
— Dpg — ——
Zpa—Zp (44)
. — Dy (£y—2Zs)+ Dg(Zg— Zy) .
— D= Zi—7,
D Dy (Zy — Zy) + Dg (ZB‘_ZQ)
— Yo — Z, — Z, )
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B cayuae, xorgpa o;—as=as—as=180° umeer MecTO MOMEHTHAas
HeypaBHOBEIIEHHOCTb.

[IpuaB ay=ua,=0, noayunM a8 as=—as==180° us (37) u (41):

Di(Zy—Zg)+ Dy (Zg—Zy)

D, = A 2\ 7Y
A ZB'—ZA y
Di(Zy—Zs)+ Dy (25 —Zy)

— Dp = — - —

Lp— 2, (45)

B Dy(Z, —2Zy)+ Dp(Zy— Z) ‘

— Dy = —Zi—z,
A(ZA-——Z)-}—D (Z H—ZB)

D, = — e

) —

6.6. Ilo popmysiam (44) u (45) nocrpoeHa rabuuia.
st BCeX BO3MOXKHDBIX CJAydaeB B3aUMHONO PaCIlOOXKEHHS IJIOCKO-
cred A, B, I u 2 AJs CTaATHYECKOH K MOMEHTHOH HeypaBHOBEUIEHHOC-

TCH NBYXOMOPHOIO POTOPA C yKazaHHeM 3HAKOB KOOPAMHAT DTHX NJOC-
KOCTEH.

6.7. I3 tabauun BuAHO, uTO npu D;==D, nss BCEX MeXOMOPHLIX
(cxema I) u koHcoubHbIX (cxeMa III) pormopos D, u Dy npu CcraTu-
YECKOH HeypaBHOBEIUEHHOCTH Ooviblue D, U Dy IPH MOMEHTHOH He-

ypaBHOBelleHHOCTH. Jluwb vy poropoB Il u IV cxeM BO3MOXKHBI 06-
paTHble COOTHOILEeHHS.

Ilo cxemam [ u Ill mocTpoeno nojamsnasioliee UHUCAO H3AEJIUH Ma-
ITHHOCTPOEHHUSI, IO3TOMY 3a OCHOBY IIPHHSITO perJaMeHTHpOBaHHE
(PYHKIHOHAJbHOTO yJeJbHOro aucbanaHca €cy, ¢ poropa, obecrneynsalo-
eno padorocnocoOHOCTL MOAIIHIHHKOBLIX OTIIOP U HOPMAJbHOE (QYHK-
LUOHUpOBaHUE H3aeJHH. llpuMeHeHHEe 3TOrQ Ke KPUTEPHUSI AJd CXEeM
II 1 IV onpaBaano Tem, 4TO €¢r. ¢ M B 3THX CAyUYaAsiX ONPedeNsJUCh MO
TOH K€ METOJAMKE M3 CTATHCTHUECKH 06paboTaHHBIX pPe3yJ/JbTaTOB H3-
MepeHHs OCTATOUHBIX AHCOAMaHCOB Y XOPOUWO padoTalouiHX H3AEJHH.

Paszpgen 7. HOSOOUUMEHT OUCBANTAHCA M MAATHMKOBDIE
KONEBAHMA

7.1. JlomyctuMm, 4TO HecOaJaHCUPOBAHHBIM a0COJMIOTHO TBEPABLIK PO-
TOpP BpaillaeTrcs ¢ MOCTOSHHOH YIVIOBOH CKOPOCTHIO ® BOKPYI IOPH30H-
TaJbHOH OCH Ha ABYX abCOJIOTHO XKECTKHX omnopax. IDTH Ouopbl A H
B BOCTPHHUMAIOT IIOCTOSIHHBIE TIO BEJHYHHE H HanpaBJ/EeHHIO CHJIBI
N B-—-—GA s-+Pa, 5 (CyMMa BeCOBOH Harpya3kH G Ha OIopy H Paju-
aJbHOH KOMIIOHEHTH P OT peMHs, ey, 3y6uaToro koJeca H T. JX.) H
HeypaBHOBEUIEHHbIE CHJIbl OT AUCOaJaHCOB PoTOPa D4, s®? B TJIOCKOC-
X onop A u B, MOCTOAHHBIE IO BEeJHUUHHE, HO IlepPeMEeHHbIE IO HAall-

paBJeHHIO, TAK KaK BEKTOPHl CUJ D,, s®? BPallalTcs BMECTE C POTO-
POM.
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Gt HoMmepa | CxeMa B3aHMHOIO PacHOJOXEHHA IMJAQCKocTelH
cxeM KOPpEeKIlHH H Oop

G

JducbasaHCK! OT HeypaBHOBEINSHHOCTH

CTATHYCCKOH I

MOMeHTHOHR
l

il
i

Dy (L — 1) + Dyo(L — 1)

Dy (L — L) — Dy (L — 1)
DA = 7 DA= —_— __Z_-___
X‘ f 4 Dl + Dyl D, — _h—__.____.._.___.__-Dl[l + Dals
S N T IV S et B
i e, Dyl + Dy (L—1) Dyly + Dg (L — o)
I Z [, = —————; ——— D, =
T T b lh—1h : l—l
Z,=0 =, 1, Lg=L — Dyl + Dg(L—1) | Dali + Dg(L — 1)
| Dy = [y — 1 | by = Iy — I
— — |
l {
Dy (L — 1)) — Dyly— L) h o D=+ D ()
. D,y = I AT L
X f
2 D Dyl + Dl D Dily — Doly
—_ — B —
L K ’ - -
—— T T | 7 —Dly + Dy (I — L) b 1_)_;?_{2—[_)_14 *U'J_"L)_
ik T D= L—1 ' =4
Za=L 7=, ZB:LLE';lz — D, + Dg (L — 1) — Dl + Dg(L — 1)
| Dy = — lo — 1 T Dy = [y 1




£q

[Ipodoaxerue

Homepa CXeMa B3aMMHOTQ DACIOJONKEeHUN NA0CKOCTell Ilﬁcﬁa.nancm OT HEeypaBHOBEUIEHHOCTH
CXEM KOPPEKIIHH H Onop ——,—
- _ CTATHYECKON MOMEHTHOH
I D - _D_l (lif_l:) —_ pz(lz'“‘L) D, — —D ([ — L) ‘l‘_Dz (ly— L)
I X f 2 A L A L
Dlll + Dﬂlﬂ - Dlll + Dglj
DB = DB = o
) | s L L
i1

rTl l""l 2 - - Dyls—Dgll;— L) n - Dply—Dg i — 1)
e Ay A L= )

Zp=0 Lg= L D,l,—Dp(l, —L Dyly — Dg(!
— — _ — —L
Z,:‘ﬂ; Zg"‘;[g 02: Al _ﬁ(l ) D. — At B(l )
12__11 “ Z2'—'11
D, (L41 D, (L —1
X D, = 1*( +*-1) +—L- zi ——2) D D (L4 ) — Dy (L — 1)
1 l g D.1 Dol " .
r T 11+ av2
A B B VR ] I R D, - DAL
L
Z — _
T T D _.DAZE_DB_EE 1) Dly+ Dg(L — 1)
Z;=1 a0 lp=0 1 b+ Dy = - L 1y
174 Lo=1 D.l.+ D
7=1y D, A 1+z iBEL"' - 1) . —D Iy + Dg(L + 1))
L - I + I




Ilns poropa u3 abCONIOTHO TBEPAOro MarepHaJaa H NMPH abCoJIIOT-
HO KeCTKHUX 0nopax 3TO NPHBEAET K [paCKauMBaHHUIO €ro Iamng c¢ ua-

CTOTOH BpalleHHUS POTOPa OTHOCHTEJNLHO reOMETPHUECKHX LEHTPOB MO
IIHITHUKOB.

OTHOLIeHHY
_PA. BY?

- = Ka, B (46)

Qa, B

Ha3bIBAWOTCA Koda(dHuUueHTaMUd aucbamanHca AJd9 COOTBETCTBYIOMIUX
onop A n B.

7.2. Kornpa K4 <1, MOAIIUNDHKHKH PabOTAIOT 1O NEPBOMY [PEXKHUMY
HarpyxeHus. [Ipu takom K4 p porop H3 abCOJIIOTHO TBEPAOIO MaTe-
pHaJjia BpallaeTrca BOKPYI CBOEH OCH H BEKTOPHl HEYpaBHOBEUICHHBIX
(AMHaMHUYECKHX) CHJ B omnopax Dy, w? BpallalOTCSd BMeECTe C HUM.
baaroaapsa 3ToMy CyMMAapPHBLIH BEKTOpP R4, s CHJ, JeHCTBYIOHNIHX Ha
onopy, OyJIeT HU3MEeHATbCH, Hampumep, mnpuU K4 =0,5 B HHTepBaJL
0,504 s<<Ra p<<l,604, 5 C uacTroTOH BpallleHHS POTOpPa. ITO BHI30-
BET pacKauMBaHue Uandn ¢ 4YacTOTOH BPAULCHUS POTOPA B Npeaenax
yrja 2o KavyaHu# Bektropa R4,  (uepT. 12).

ITpn xosdpuuuente nucbananca K, 5<<1 NpOUCXOAHT OJHOCTO-
POHHUH H3HOC NONUMUIHHKAZ U PABHOMEDHBIM IO OKPYXKHOCTH HUIHOC
Hangwl.

€ nod — NOAOBUHE DATULS-
WOz 3a30pa B nodwunsuke S,

UeHmp
NOGUWUNHUKQ

Uept. 12

7.2.1. Tlpu nepmoM pexxuMe Hanpy>XKeHHsI ([POTOP NPHKHMALTCS K
onopaM ¢ CHJOH Q4, p, 3HAUEHHE KOTOPOH MeHAeTCs OT 4, B mun JAO
Q4. B maxe 10 CHHYCOHIAJbHOMY 3aKOHY, npuueM Q4. g maxec—R A, B vua=
— 2D, s©? paBHA YABOGHHOH aMIJUTyJe CHHYCOHABl HJH €€ BHICOTE.

LleHTp TsKecTH TJaOLIAAH CHHYCOHAa pacnojoxed Ha Boicote 0,70
ee aMIHTYAB D4 pw? Haj orpaHHyHBalowed ee JuUHHEH Q4 p mun.
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DKBHBAJEHTHBIE HANPy3KH HA INOJUIMIHUKH C YUYETOM JAEHCTBUA
aucOaJqaHCcoB B OoNopax AJd OopeleseHHOH yrJoBOH CKOPOCTH Bpale-
HHS o [pOTOpa onpeieasaioTed Tak:

QA. B 3kB —- QA. B MuH 'i' 2 ' 0;75DA,B“}2 - QA. B MuH + 1:5DA, sz’ (47)

2

yto npesbliiaeT Q4 3=Qa4 pyua+Da4, 0? Ha 0,0 D4, 5“.
7.2.2. O6byHO MOAG0P NOJAUIUIHHKOB KaueHHs BEAETCH IO Hanpys-
kKaM Q. (06e3 yuera AMHAMHUYECKHX BO3JeHCTBHH JucOasaHCOB) IO

KO3 PuuresTy paboToCnoCoOHOCTH MOAUIHITHUKOR

Ca. 5= Qa. 5(Byk,...) (nH)"°,

rie n-—uyacTora BpauleHus (MuH™!);

h — 4ucJao yacoB paboTH;
Ri, Ro, ...— KOOdUIHEHTH!, ONMpeae/aloute yeaoBusa padoThl IO TUINHII-
HHKa.

Heyurennoe B TakoM pacuere 0,00, 0? COKPATHT CPOK CJYy2KOBI
MOJIUUNTHHKOB B § Pas3, 4TO aA9KBATHO YBEJHYEHHK HX HArPy3KHd B
s’3 paza. CaenoBarenbHO, B cuay (47)

£QA, Boxs = S "2Qa, 5+ EQa, 5+ 0,5Da, po?. (48)
[IpunsaB cpenHee 3HauenHue KoadduuuedHrta pgucbansanca PoTopa
EctM por®? o L 0.3
. = gaingem us (48), utro K=2(s%3—1).
K= 555 1 (48) K=2( )

Ecau periaMeHTHPOBAHO €cr non, TO 3HAUEHHe K omNpenessiercs Oi-
HO3HAYHO, a NnpH noadope IOAIIMNTTHHKOB KayeHUsT CJelyeT VUCCTD
YMEHbUIEHHEe C¢poKa X cJayxKObl B § pas

E:’CT HOHﬁZDOT UJE 3133 K 3133
250, p 2
[Ipn boabluuX pa3iuuHsAX B Hanpy3kax (CTaTHYECKHX H JUHAaMH-
YeCKHX) Ha ONopax noJgoOHbIe PacyeThl CJAeAYVEeT NPOBOAUTL AJST KaiK-

JOH OMOPEl B OTHAEJbHOCTH.
7.3. Ecan Kap=1, TO NOAUINNHKUKH PabOTAIOT MO BTOPOMY PCIKH-

My HanpyxeHus;. B atom cayuae Ra, p = 2D, pw* coszﬂ—g— , rue
[ — BpeM4.

[Ipu K=1 cunaa R 6yaer npuxumarh 1andy K MOTMHIHUKY, NO-
Ka HeHTp nands HAXOZHUTCSI HUXKE IOPH3OHTAJLHOrO JJHAMeTpa I101-
HIMTTHUKA, ¥ OMPbIBaTh LAy OT NOAWHIHHKA, KOTjJa LEHTP uandbl
MOAHUMAeTCsT BhilIe.,

OTpbiB nangsl OT NOALIMNHUKA OYAET MPOHUCXOAHTbL, KOTAa LEHTD
nmangsl HaxoAuTca npuMmepHo Ha 10° HHKe rOPH3OHTAJLHOIO JAHAMET-
pa nmoawunuuka. Ilocsae ompeiBa uanda agBHXKeETCS 1O KPHBOH
(uepr. 13) moka He yjaapHTCs O NOJIUHIIHHK H NPHAKMETCS K HEMY.
lanee npouecc nosropsietcs. HacTora y1apoB paBHa 4acToTe Bpalie-
HUS poTopa.
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Pabora mammuu ¢ TakuMu yzapaMH NPHBOAHT K Pa3pVIUICHKIO II0-
ITHITHUKOB 3HAYMTEJAbHO IpaHee HX H3Hoca. OnbT moxaseiBaer, 4ToO
TaKOH PEXHUM paboThl HacTymaeT yxke BOau3u K=1.

7.4. Ecau porop ycTaHOBJIEH BEPTHKAJLHO HJH paboTaeT B HeBe-
COMOCTH, TO K4 p=D,p0%/P,p MOXeT OBITb BEJHUMHON, GOJIbIIEL
eIHHUILL. B atoM cayyae nesnecooGpasno MPHMEHSITh OMOPHI KaueHsI.

lpn Kap>1 nopmunnuka paboTaior Mo TPeTbeMy PEXKHMY HAr-
pyx)enus. keau K>1, 10 nanda sce Bpemst npuxKarta K NOAILIHITHUKY
H OyJeT II0 HEMY CKOJIbL3HTb OJHOH M TOH Ke CTOopoHOM., B aToM cay-
14ac B MOMIHIHHKE CKOJbXKEeHHS OyIeT NpOoHCXOLHTL OZHOCTOPOHHIIM
H3HOC Lamdnl, BeIYIUHH K JanbHeHlIeMy ‘yiBeJHYeHHI0 K U HepaBHO-
MODHOMY HM3HOCY MOJALIHMIIHUKA IO OKPYKHOCTH.

Uenmp
NOOWUNHUKG

o\

Omperb uaons
Om nogwiunnuka

XMecmruu yoap

® Uanps 0 100-
LUNHUK

Ipaexmopus uyexsmpa /
yanpbi

Uepr. 13

7.5. M3 Bcex Tpex jpeKUMOB HarpyxkKeHUs /5 MOAUIHIHUKOB CKOJIb-
XKeHUs AOIYCTHM JHIUb NEPBBLIH, a AJf MOJIIHIHHKOB KaueHUs NepBbIH
u tperuit. Ogna u3 3ajJau 6ayaHCHPOBKYU — OOECHEUHTL 3TH YCJIOBHS
paboThl AJS KaxAOTo MOMMUHNHHKA. B obmem caydae xoophHIHEHTH
nuchHasranca pasJHYHbl AJs1 KaXAONO IOAUIHNHHKA omop A u B.

3uayeHust KoIM@HUIHEHTOB K4 p AJS peajJbHBIX MAIIHH JdOJXKHBI
ONpeeJIThCS 3KCIEGPHMEHTAaNbHO (HJIH TeopeTHUYeCKH, YTOo He Bcerja
BO3MOIKHO) B KOHIE [PECYpPCHBIX HCHBITAHHUH ONBITHOro ofpasia, Tak
KakK 4YHCJHATENbL U 3HAMeHaTteab QopMyJanl (406) MOryrT MeHsITbCA B IIpO-
lecce 3KCIJayaTalllH.

[TpH npOeKTHPOBOYHBLIX pPacueTax CJeAyeT MOJb30BAThCS JaHHBIMHU
IJIsT aHaJOTHYHBIX MalluH,

7.6. Ecan cuna Pap Maja U €0 MOXHO INpeHeOpeub, TO AJAS TO-
PH3OHTAJbHOTO CHMMETPHUHO PAaCIOJOKEHHOTO OTHOCHTEABHO IO/ L KII-
HUKOB MEXOIIOPHOINo POTOPa

2 2 2
K —_— DA. B ®3 maxc 0*5mPGT€ETma Makc Cer Vg MakKC
A, B — —

T
wa-anienling.

GA- B 0:5mp0'rg g

OTkyna, HeOOXOIHUMbIH KJaacC TOYHOCTH OanaHCHPOBKH, KOTOPHIH obec-
MeYHBaeT HYXKHOLIH PeXHM paboThl JAHHONO NOAIIHIHHKA, HAXOLHTCHA
nmo gopmyJie
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€crWy makc — (50)

u pasx. I TOCT 22061—76.

Urob6bl He paboTaTh NPH BTOPOM peXUME C yaapaMmu, CJaeayeT U3-
6erath 3HaueHuit K, g, jgexamux B uHTepBate 0,6<K, p<1,4.

7.7. PaccMoTpuM kosaeGaHus Lamdbl a0COIIOTHO TBEPJIOro POTopa
B COBEpPILUEHHO XKEeCTKUX olopax 06e3 yyera cuJ TpeHusa. Hahagem cHa-
yaja TakK HAa3blBAEMYI BOCCTaHaB/JuBawulyio cuay Wi g, Koropasd

paBHa TNpoeKUHH CUJIBl Qap=Gap+Pasps (0. 7.1) Ha KacaTeabHylo
K Ayre, ONHCblBAEMOH HEeHTPOM Landml.

WA: IEIE QA-: BSinaA' B'

[Ipu nepBoM pexxuMe HanpykeHHs cuna W, p CO31a€T OTHOCHTEJ b~
HO IEeHTPa KayaHud mandsl MOMEHT, KOTOPBIH B cpeiHeM (H3-33 Bpa-
IeHHUS Langbl) [paBeH

WA,BEHMA,B:QA,B&’HMA.BSIU ‘IA_ B (51)

1€ €non a,p— IIOVIOBHHA 3aMEPEHHOro PajuaJbHOTO 3a30pa Sas
B MOALINNHUKe A Hau B.

BoccranaBauBawIIHA MOMEHT TIPH a==1 paj MPHHSTO paccMaTpH-
BaTh KakK KeCcTKOCTh C, n0321oMYy TIPH MaJblX o (A0 5°)

Qa, By, 4, gSINay, s=Qa, €4 g% @ Ca, B=0Qa4,B€,,,,4, 5"

Yacromy COOGCTBeHHBIX MasITHHKOBBIX KoJseOaHU# yampbl (MasiTHH-
KOBLIH Pe30HaHC) MOXKHO NMPEACTABHTL KaK 0OBIUHO

Ca, B Qa, B
Sua, 5= 2m l/ la, B = ]/m.a o2 A, B (panfe), — (52)

rJ1€ Mpora s — YACTh MAaCChl Mpor POTOPA, TIIPHUBEJEeHHas B omnope A
nnn B. Tax Kak Q4 =G+ 5+ Pap (1. 7.1), TO

B Gy, B+ P4, B
Jaa, g =2 . '
' por A, B€non A, B

Ecau ke Psp=—0, TO

b {)
fMA’B:?ﬁ]/-;I et :2*‘]/6 ——, (paxfo), (53)
por A, B*non A, B noix A, B

rje g — YCKOPCHHE CHUJIbI TAXKECTH.

dTta cobcTBEeHHAd 4YAaCTOTA MASITHHKOBBLIX KoJeOaHWH — CBOS [IJS
KaxJgod onmopbl A wian B, Tak Kak B Kaxa0o# onope cBol 3a30p S,
UIU Sp.

Ecau fy B onope A uau B coBIamaeTr ¢ 4acTOTOW Bpall€HUS POTO-
pa w/2m, TO BO3HHKAET DE30HAHC MASITHUKOBHIX KoJgeDaHHH, aMIJH-

TyJda HX PE3KO BO3pacTeT ¥ HPOHU3CHAET OTPLIB Handbl OT OIOPHL.
Ilpy aTom BpalleHde B JaHHOH OMOpe CTAHET HEYCTOWUHBBIM, C yla-
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paMH;, OCb BpallleHHsI poTopa HauHeT OecnopsagouHo «OOJATATbCA» B
onope H TIOBEAEHHE POTOPA CTAHET HEOoIPeLeJIeHHLIM.

MasaTtuukoBbie kovsieGaHHs POTOPa JAEHCTBYIOT (KaK [OTJOTHTEJb
SHEPTrHUU BPAallleHHs.

7.8. Ilpu TpeTbeM pexuUMe HanpyxXKeHHs MOAWHIHHKOB [POTOPaA
(Kis>1,4) u3 abCcoJyIlOTHO TBEPAOr0 MarepHasa Ha a0OCOJIOTHO
JKEeCTKHX Omopax LEeHTP MacC POoTopa IMOCTOSAHHO HAXOIUTCS Ha |pac-
CTOSTHUM €nop a.p+€4, OT TEHTPa KauaHui uandul. B obuieM ciayuae
€4 5 — SKCLUEHTPHCUTETH IPUBEACHHBIX (HE TOJbKO CTaTHYECKH) K
onopaM A uJH B yacTed MacCbhl Mpora,s POTOPA, U JHUIUL NPH CTATH-
YEeCKOH HeypaBHOBECILIEHHOCTH POTOPA €4,p=~Ecr. 1103TOMYy HJ5 CTaATH-
YEeCKOH HeypaBHOBELIEHHOCTH U TPEThEro |pexXuMa HanpyKeHHus

GA,B "I'ﬁA. B
fMA,BZQ’F: l/;———————————-—-—-—-" (54)

pot A, B(enon A, B T €A, B)

- S e

" g
Ecin xe Pup=0, TO [\, 5 “2::1/ — —- (paa/c). Masarnu-
€hon A, BT€A, B

KOBble KosieGaHus B onopax npH Qas5<0 u npu K, pz>1,4 npuBossar
K HM3HOCY HEKOTOPOro y4acTKa IMOBEPXHOCTH Uamndb, CHMMETPHUUYHOTO

OTHOCHTEJbHO OCEBOro CeueHus, colaepxaiero R4 pmaxe (II. 7.2).

7.9. Korjga MassiTHHKOBBIH pe3oHaHc B omnope A ujau B BhIfIBJEH,
ciaelyer oO0ecrneyHTb HecoBHajeHHe [, C BEJUUHHOH [uaps/j, TIE
=1, 2, 3,

3T0 MOXKHO clejaTb NyreM nojabopa NMOAIUHNHHKA, T. €. €ro ipaju-
aJIbHODO 3a30pa 2epon=3.

Pasgen 8. BAJAHCUPOBKA KOMNEHYATBIX BAJNIOB W YPABHOBELUMBAHME
CUl B NMNOPLUHEBLIX MAUWIMHAX

8.1. B HacrosiieM pasjese paccMaTpUBAIOTCS OCOOCHHOCTH JHHA-
MHYECKOH 0aMaHCHUPOBKH KOJIEHUATBHIX BaJJOB C TeXHOJOTHYECKUMHU
BTYJKaMH U 0e3 HHUX, a TakxkKe CIoCOObl OLeHKH HeypaBHOBELIEHHBIX
CHJI Pa3JHUYHBIX TNOPALKOB, NEHCTBYIOIWUX B MHOTOUMUJHWHAPOBOH Ma-
LIHHE.

8.1.1. Ecau MHOTOUHJAUHAPOBAS MAallHHA COCTOUT H3 ONHHAKOBHIX
IEHTPAJbHBIX KPHBOWIHIHO-MOJM3YHHBIX MeXaHu3MOB (uepT. 14) u aas
KaxJoro MeXaHH3Ma ClhpaBeJdJHBO YCJOBHE YPAaBHOBEILUEHHOCTHU BPa-
IHAOIIUXCA MAaCC Myp; H Myaq, TO

Myp i OS¢p; = — OAy, ; (55)

mAL

rae OSxp, — paccrossHHE OT IHEHTPa MacChl [-TO KPHBOLIHIA JO OCH
Bp a1Il€HHUSH;
OAgp; — JauHA {-TO KPHBOLIHIIA;
OS,, — paccTosiHde OT UEHTPpA MAacCCH i-ro HIaTyHa A0 TOukKH B;
ABy; — nauHa i-ro maryHa;
Muyas — YaCTb MAaCCHl My (-0 LWIATYHA, CTATHYECKH NPHBEIEHHAas
K TOuKe A KPHBOIIHIIA

58



BSy,
m .= M 3 (56)

u Ai HI § ABH.I.'. )
Mipi — Macca (-0 KPHBOIUHIA BMeECTe C ero KOPPeKTHpYIolled

M aCCOU.

[TpuMmeuanune. Kommaekrauus uiatyna [AJas ONpefesieHHsA [OJOKEHHA ero
LLEHTPA Macc ¥ MeTOJ 3TOr0 OnupelesieHHs AOJMKHBI YCTaHABJIHBATLCSA B HOPMATHBHO-

TEXHUYECKOH JNOKYMEHTALMM, YTBEePXKIACHHOH B YCTAHOBJEHHOM MNOpsIKe.

A ‘F&.L %
m N U4 Y ~ “ s rh‘i er ’
K1 y o ‘ L
. e - \%‘ ~ l, %Wt,l qr :—i
N0 M AN j
K iy el
T VAP 1; S ,fi
Uepr. 14

Orcroga cJjeayer, 4TO IOCJE OTCOCJHHEHHA OT KOJIEHYATOro BaJa
IHATYHHO-TIQPIIHEBLIX TPYIN Macchl Mgpr, Mxpo, ..., Mgpy KPHUBOIIHUIIOB
MOTYT OKa3aTbCAd HeypPaBHOBOIIEHHBIMH, BCJAEACTBUE YENO AHHaAMHUUe-
ckasg 6aJaHCUPOBKA KOJEHUATOrO Baja Ha 0anaHCHPOBOUHOM CTaHKeE
OKaXKeTCHd HEBOSMOXKHOH 0€3 TeXHOJOIHUECKUX BTYJIOK, KOTOpHIE 10JIK-
Hbl 3aKPenjsiTbCd Ha WATYHHBIX UIedkax Bavia. BTyJku jgejanwTcs
pa3beMHBIMH H HMEIT TaKHe Macchl, uTOOH HX JEHCTBHE Ha KOJICH-
yaThid BaJ BO BpeMsi OaJJAHCUPOBKH 3aMEHAJO ACHCTBHEC WIATYHHO-

IOPIIHEBBIX T'PYIIII.
Ha npaxkThnke MOTYyT BCTPETHTLCS KOJEHUATBhIE BaJbl, KOTOphle B

3aBUCHUMOCTH OT YHCJ4 KOJEH ¥ HX OTHOCHTEJLHOIO NMOJOXKCHUSA JOJXK-
bl 0aJaHCHPOBATBLCA HJAA C TEXHOJOTrHYECKHMH BTYJAKAMHU HUAU Oe3
HUX. Ha cneunanbHblX 0asaHCHPOBOYHBLIX CTAHKAX NPUMEHSETCS 3JIEK-

TPHUYECKAs KOMIICHCAIIHS, TMO3BoJAd0mas obXxoAuThcss 0e3 Taxkux

BTVJIOK.
82. banaHncupoBKa KOJeHYaAaTH X BaJgoB 0e3 TeXx-

HOJOTHUECKHX BTVJOK
8.2.1. Bo Bpemss 6asaHCHPOBKH KOJIEHYATOrO BaJa Ha 0HaJjaHCHDO-

BOUHOM CTaHKe Macca Myp; [-DO KPHBOIIMINA AEHCTBYET Ha KOJieHua-
TLIH BaJ C CHJOU

2
PHP P OSKp {06 Mygp 4

rie we— YrJaoBasg CKOPOCTb KOJEHYaToro Bajga BO BpeMs OaJjaHcH-

prlBKPI.
Ecan raaBHBIE BEXTOD W TJIABHBIHK MOMEHT CHCTEMbl CHJ Pgp; Oy-

IYT PaBHBI HYJIO

—ﬁﬁpi — 0; (57)

s,
1
j—

VB
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R
EMA (Prcp ) =0, (58)
i=1

rae My (Pgp;) — MOMEHT CHJBl  Pgp; OTHOCHTEJNBLHO IIPOM3BOJBLHODO
HeHTpa A NPHUBEIEHUS CHUJI;

R — 4HCJIO KPUBOLIUIIOB,

TO AMHaMHuecKas OaJlaHCHpPOBKA KOJEHUATONo BaJa Ha HaJjJaHCH-
DOBOYHOM CTAaHKE MOXKET MPOU3BOAUTHLCS 0€3 TeXHOJOTHYECKHX BTYJIOK.

YpaBHeHus (97) U (08) yILOBJETBOPSIOTCS AJ5 KOJICHUYATBLIX BaJiOB,
CUMMETPHUHBIX OTHOCHUTEJNbHO HX CPEAHEH INJOCKOCTH (JeBas IMOJIOBU-
Ha KOJIGHYATOro BaJia SBJASAETCSA 3€PKaJbHbBIM OTOOpasKeHHeM TipaBOou
MOJOBHHBLI) U YV KOTOPHIX LUEHTP CHCTEMbI MacC Mixp; JCKHUT HA OCH
BpaleHus.

Hanmpumep, auasi Bajga 4YeTbPeXUUJUHAPOBOH MAIUIHUHBI C PaClOJO-
’KEeHHeM KPHBOLUHUIIOB IO CXeMe, MOKAa3aHHOW Ha uepT. 15, Ham uecru-
LHJHHADPOBON Maluubl (uept. 16) ycaoBua (07) u (58) yaOBJAETBOPS-
oros. [losTroMy 6anaHCHPOBKY TaKHX BaJOB CJAelyeT INPOH3BOJUTL Oe3
TEXHOJOTHUECKUX BTYJIOK.

83. banadHcHpOBKAa KOJEHUYATH X BaJdOB C TeXHO
JOTHUECKUMU BTYyJKaAaMHU

Ecau ycnoBusa (57) u (88) He BHIMIOJHAIOTCA, TO 0OajJaHCHPOBKA
KOJIEHUIATOr0 Baja Ha 0aJaHCHPOBOYHOM CTAHKE LOJNXHA IPOU3BOLUTh-
Csl C TeXHOJIOTHYECKUMH BTYJKaMH.

Il poro, 4T1o0bl TeXHOJOTHUECKHE BTYJKH JeHACTBOBAJH Ha ‘KOJIEH-
JaThIi BaJ B0 BpeMs 0anaHCHPOBKH TaK e KaK U IIaTyHHO-IIOPIIHEe-
Bbie TpYyHIbl, HeOOXOAUMO PaBeHCTBO JAUCOAJAHCOB TEXHOJOTHYECKOH
BTYJIKH H ‘COOTBETCTBYIOIIENO KPHBOUINNA OTHOCUTENbHO OCH BpalleHUA
KoJieHuaToro BaJgaa. Orcioga caenyer, uTo Macca Mq; i-d TeXHOJOTrnye-
CKOH BTYJIKH MOJKHaA OBITb paBHa B COOTBETCTBHMH C [ypaBHeHHEeM (DD)

mTi:mm Ai:_""‘m}{piOAKpi’. (59)
rae OAyp,;— AJHHA i{-TO KpHMBoOIUMIla (pajguyc €ro BpalleHHs).

3HaK MHHYC B opmyte (59) noka3biBaeT, 4YTO HEHTPH MAacCC M
H Myyp; PACHOJONKCHB CHMMETPHUHO OTHOCHTEJbHO ocd BpauleHus O.

Itpumep 1. PaccMoTpuM KoJeHYaThll BaJs ABYXUHJHHIAPOBOH Ma-
WIHHBL (uepT. 17).

Kpubuwunsr 1u 2-20

! Ax 5 A } MEXAHUIMOB
;_...ﬁ::-f,f.!;.f ' ed
Yards B F77R
0

ol e

Uepr. 17
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B naHHOM cayyae ycjgoBHe (58) He BLINOJIHAETCS, HO IEHTP Mac-
Chl KOJIEHUaTOl'0 BaJa JIeXKHUT Ha ocH Bpaulenusd. [lepen 6anancupos-
KOH TAKOI'0 BaJia HAa 0anaHCHPOBOUHOM CTaHKE Ha Ka)KAyI0 MATYHHVIO
IIEHKY BaJla HEOOX0AUMO HaleTh, KaK NOKa3aHO Ha uepT. 18, TexHo Q-
PHYECKYIO BTYJAKY C Maccou M., OmNpeaenseMon cdopmynaon (99).

[eXHO/1I0ZUYECKAR
Gmyaxa

Yenmp maccof

Kpubowuna u
HOPPERTTIUDYROUEH Maccss

Hepr. 18

8.4. B HEKOTOpPHIX ciayyasgx macca Mgp, {-TO KPUBOUIHIIA yPAaBHO-
BEIINBACT HE TOJBKO IATYHHVIO MAacCy Muy,; (-TO IIAaTyHA, HO M YUH-
ThiBaeT JeHCTBUE HEYpAaBHOBEIUEHHBIX CHJI NEPBOro MNOpsaKa, OMHUCAaH-
HBIX gaJjee, B II. 8.6 HACTOSALLEro pasjesa. IJTO CAEAYeT VUHUTHIBATh MPH
ONpeaeNeHHH MacC TEXHOJOTHUeCKHX BTYJOK.

[Ipumep 2. PaccMOTpUM KOJIEHYATBIH BaJjd YeTHIPEXIMJIHUHIPOBOH
V-00pa3HOi MALIMHBI C KPUBOIUHMIIAMH, PAacIOJIOXKEHHBIMH IO YIJaOM
90°, m ¢ yriom pa3BaJjia HMJHHIPOB, pPaBHBIM Takxke 90° (wept. 19).

byaem cuMTarth 3aJaHHBIMH MacChl, KOOPpAHHATH ‘UX HEHTPOB H pas3-
Mephl 3BeHbeB |—5.

My — My, My =My,
ABZAC. BSI=CS | (60)
TJe Mg, M3, Mg U My — MacCH 2, 3, 4 1 5-TO 3BEHLEBR.

OyeBHAHO, YTO IIOCJE VPABHOBEUIHBAHHA BPALlAIOIIUXCI Mace
(uept. 19)

m. = my 222 ;
2A T EAB’
61
m, , = my > o
3A BAC,

nucbassaHc KpUBOLIUNA OydeTr paBeH
D, = my;08, = (m,, + m,,) OA, (62)

a Ha CTAaHHHY MexaHH3Ma OyJyT AEHCTBOBATh B HalpaBJEHHH KOOPJH-
HaTHBIX oceit OX n OY cuabl pasJuuHbIX TOPSAKOB, YKa3aHHBIE B
m. 8.6 I yacTH HacrTosuiero pasaeJa.

CuJbl nepBoro nopsiakKa

Pc = QAw? (my + m,.) cos ¢, ; (63)
Ph = — OAw? (my + m,;) sin o, .
62



UMEIOT PaBHOALECHCTBYIOWIYIO
Pyc=Ps+ Pc, (64)

-

HanmpaBJeHHYIO Bcerna no kpupowuny OA, Kax noxkasano Ha uepT. 19.
Cuna P'pc MOXKeT ObLITh VYpaBHOBEIIEHA NYTeM INPHKPENJIEHHd K

KPUBOLIUIIY ‘KOPPEKTHPYIOLLEH MAaCChL My € AUCOanaHCOM
D' = my0S, = OA(m; + m,,). (65)

Takum oOpas3oM, TOJHBIH aucbGanaHc D KpHBOWIHIA, HEOOXOAHMBbIH
NJi1 VPABHOBEUINBAHHSA KaK IMATYHHBIX MAcCC Mga, M3, TaK H CHJI

nepBoOro nopsika Pa, P¢, 6y1eT paBeH
D=D+ D'. (66)

1
[ToacraBasis cioga Bmecto D; 1 D Beipaxenus (62) m (65) m
NPHHUMASA BO BHUMAHHUE, UTO M3as—+ M3c==M3, TOJYUYUM

D = (11153 + my) OS; = OA (m3 + m; + m,,). (67)

Orcroga caeayer, 4To Macca OZHOH TE€XHOJOTHYECKOH BTYJKH JJS
pacoMaTpUBaeMoOrN0 KOJEHJYaToro BaJia O6yjgeT paBHa

Mo = Hlz + My + My, . (63)

85.0 cramuHoHapHoM H3rHbe KOJeHUYATOro BaJaa

CraluOHaPHLIA H3THO KOJEHYATONO BaJia MOXET BO3HHKATh Yy CTa-
THYECKH COaNaHCHPOBAHHBIX KOJEHYATHIX BaJOB, CHMMETPHYHBIX OTHO-
CHT@JILHO CpeAHeH IJIOCKOCTH.
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PaccMOTpUM KOJIEHUYATHIH BaJ LIECTHUWIHHAPOBOH MalliMHBL, cXeMa
KOTOPOH NMoKa3aHa Ha uyepT. 16.

IlJig Toro, 4toOBl HeypaBHOBEUICHHBIE CHJBI Pa3JjHUHbIX IOPALKOB
NeACTBOBAJIM HAa CTAHUHY MallWHBI TOJBKO BJ0Jb F€OMETPHUECKHX OCEH
IIUJUHAPOB, HEOOXOAUMO HAJ5 KAXKIOTO KPHBOIIHIHO-TIOJ3YHHOTO Me-
XaHHU3Ma BHIIIOJHUTH yciaoBUe (09). Ho us uept. 16 MOXKHO BHJIETD,

YTO (LIATYHHBIE MAacCChl M4, AEHCTBYIOT B JaHHOM CJaydyae Ha KOJIEH-
YaThIH BaJ C CHJAMH

f

Py, = OAe’m,_ ., (69)

TJIABHBIM BEKTOD W TIJaBHbii MOMEHT KOTOPbIX paBeH HyJ10. [1o a1oi
IPUYHUHE MACChl Mlya, MOXKHO OBLJIO Obl B JAaHHOM CJay4yae He ypaBHO-
BEUIWBATL KOPPEKTUPYIOUIUMH MacCaMd HJAU IPOTHBOBECAMH. IJTO He
H3MEHUT Hey|paBHOBEUIEHHBIE CHJIBI, JEACTBYIOILHE HA CTAHUHY MallH-
Hbl, HO YMEHBIIHUT MAacCy H YIOPOCTUT KOHCTPYKIIHIO KOJI€HYATONO BaJa.
3TUM TOJB3YIOTCS B HEKOTODBIX CJAy4Yasix Ha MPakTHKE ¥ ACNaloT KO-
JeHYaThie BaJbl 0e3 IPOTUBOBECOB.

CueayeT, OJHAKO, 3aMeTHTb, UTO OTCYTCTBHE KOPPEKTHPYIOUIHX
MacC JJis (VPABHOBEIIWBAHHS 1IATYHHBIX MAacCC Mgyu; Jaxe 'y cratnyec-
K cOasaHCupPOBAHBIX KOJEHYAThIX BayOB, HMEIOIIAX CUMMETPHIO OT-
HOCUTEJAbHO UX CpeJlHed TJAOCKOCTH, OTPHILATEJBHO BJAHUAET Ha paboty
MHOTOLUJAHHAPOBOA MAIIMHB H IIpexae Bcero Ha [pabdoTy CaMoOro Ko-
AeHYATONO BaJga. ITo OODBACHAECTCH TEM, UTO IIPH OTCYTCTBUH KOPPEK-
TUPVIOIIHX MACC HJAH MPOTHBOBECOB LIATYHHBIE MACChl Mys; B MAacCH
My; KPUBOIIUIIOB AEHCTBYIOT Ha KOJCHYATHIM BaJd ¢ CUJAAMH, PABHBIMU

r

Pﬂpi: kp i T my;08,,0%, (70)

rae OS,— 3KCUEHTPHCHTET MACChl My,

BexTopnl Pyp; 00pa3yioT j[ABe Napnl CHA ¢ MOMEHTaMH, OXHHAKO-
BbIMHU ITO 3HAYEHHIO, HO IIPOTHBONOJOXKHBLIMH 10 3HAKY.

Jlnsg xoJseHuaToro BaJa, IOKa3aHHOTO Ha 4epT. 16, <CHABl Pgp,

aeucrpyomue Ha 1, 2 u 3-U KpUBOUINNLL, CO3AAIOT HNapy CUIA C MOMeH-
TOM

M1,2,3=“=:'|/—3p1<p1,2, BZ: (71)

rie | —paccrossHue MexKA1y FeoOMeTPHUYECKHMH OCSIMHU IIHAUHADPOB.

BekTop M3 BCerja HanpasjeH NO BTOPOMY KPHBOWINNY NepIeH-
TUKVJASPHO €no OCH W BpallaeTcsd BMecCTe C KOJEeHUYaThIM BaJoM. AHa-
JJOTHYHO, CHJBI Pyp, AeHcTBylouine Ha 4, 5 U 6-H KPUBOILHUIL, IIPHU-
BOASTCA K Iape CuJl ¢ MOMEHTOM

My s, 6 =V 3P s, 6l (72)

HANIPaBJEeHHE KOTOPONO IPOTHBOIOJOXKHO MOMEHTY M o3.

BexTopbl M3, Msse, OCTaBasiCh TMOCTOSHHBIMH TIO MOAYJIO, Bpa-
alTCA BMeCTe C KOJIeHYaThlM BaJOM H [O3TOMY CO3[al0T CTAIHOHAD-
HbIH H3rHO KOJeHYaToro BaJa B NJOCKOCTH, NEPNEeHAHKYJAPHOH K 2

64



U O-MYy KpHBOWIHNAM. B TakOM H30THYTOM COCTOSIHHH KOJIeHYaTblil BaJ
BpauaeTcs.

JTO SBJEHUE NMPHUBOJAUT K YMEHbUIEHHIO pecypca MallHHBbI, TaK Kak
CHOCOOCTBYET YBEJHUEHHI0 MHTCHCHUBHOCTH U HEPABHOMEPHOCTH H3HO-
Ca KOPEHHbLIX M LIATYHHBIX NONMIMIHHUKOB MallihHbl, NOSBJEHHIO Tpe-
IIHH YCTaJOCTH Ha KOJIEHUATOM BaJy U [YBEJHUEHUIO 001Ierc ypoOBHA
BUOpallid MALIHHHI.

Hro0nl KOJIeHYATHIH BaJl HE UMeJ CTAallHOHapHOrO u3rnba, OH JOJI-
KEH HMEeTh KOPPEKTHPYIOUiHe MAacCChl WU IPOTHBOBECHl AJS VpaBHO-
BEIIUBAHHUA HIATYHHBIX MacC My LleaecooBpasdHOCTL NPIMeHEeHHS
TAKHX KOPPEKTHPVYIOUIHX MacC B KOHKPETHLIX CJAYYasiX AOJXKHA MOJI-
KPENMJAATLCH TaKkKe TEXHHKO-3KOHOMHUECKHUMH pacueTaMH.

8.6. OcobeHHOCTH YypaBHOBEW HBAHHS B MHOTO-
HHJTHHAPOBH X MallHHax HEeYPABHOBEUWEHHB X CHI
PasAaHUYHBIX NMOPSAAKOB

byaeM cuuTath, YTO MHOMOUUJUHAPOBAs MalllMHA COCTOHUT H3 OMIH-
HaKOBbLIX LEHTPaJIbHBIX KPUBOLIHIIHO-MIOJ3YHHBIX MEXaHH3MOB, AJS KO-
TOPBIX BBLIIIOJIHSIETCA YCJOBUE (DD). B 3TOM ciyyae Ha CTaHUHY MalllH-
Hbl BAOJIb OCH HaMPaBJSIOIEH KaxKIOTOo KPUBOIIHIHO-TIOJ3YHHOTO Me-
XaHH3Ma JEeHUCTBYeT HEeypaBHOBEUIEeHHAas! CHJA

P=0Av’m cos¢ 4+ OAw*mA,cos2¢ + OAw’mA,cosde + ..., (73)
rae Ag, Ag, ... — uyucaA0Bble KO3hdunueHTol, 3asucsamue ot OA/AB,
npeacTaBJJeHHe O KOTOPLIX JaeTr caenyrwinasa rabdauua.

2 | |

=t 1/3,56 1/4 i/4,b /5 1/6 ' 1/7

O t—
A, 0,291800 0, 254000 0,225000 0,202000 0,167800 ;1 0, 143600
1ﬂ4 —0, 006200 | —0,004100 —0,002800 | —0,002000 | —0,001200 ““050007Q9_
A, 0,000126 0, 000069 0, 000038 0, 000022 0, 000009 0, 000004

|

CanaraeMmble BboIpaxkeHus (73)
P'= OAo®mcoso; P = OAw’mA,cos 29; P = OAo?mA,cos 4o

H T. JI. Ha3blBAlOTCHd COOTBETCTBEHHO CHJIAMH NepBOr0O, BTOPOTro, 4Yer-
BepTOro M 0oJiee BLICOKHX MOPSAKOB B 3aBUCHMOCTH OT KO3((PHIHEHTa
npu .

Takum obpa3oM, B obuieM CJayyae Ha CTAHHHY UEHTPAJbHOTO KDPH-
BOLLHITHO-TIOVI3YHHOTO MEXaHH3Ma, JJis KOTOPOTO BBbIIOJHEHO YCJOBHE
(55), JeHCTBYET BAOJb OCH HANPAaBAAIOIIEH HeypaBHOBELIeHHasT cHJa
P, npencrapasionias aJarefpandeckyio CyMMY HeypaBHOBEILUEHHbIX CHJ
Pa3JHUHBIX IOPSAKOB.

P=P +P'+ PV Py (74)

DTH CHJBl MOXKHO paccMaTpHBAaTh KakK IMPOEKUHH Ha HanpasJieHHe
NBHXKEHHS MOJ3yHa HEKOTOPLIX BCIOMOTATEJLHBIX BEKTOPOB, PAaBHBIX
10 MOAYJIIO
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P = OAw?m;

P® = 0Aw?mA,; (75)

P® = 0AwimA,.

H ob6pasywulkx ¢ ocblo X (uepr. 15) yribi
© = wf; 20 =20f 4o=4uwf (76)

H, CJAeJ0BaTeJAbHO, BPALlAIOUMIUXCS C YIJOBHIMH CKOPOCTAMH ®; 20; 4.

Cuny P Helb3s YVPaBHOBECHTb AJIl OTACJAbHO B3SITOMO KPHUBOLIUITHO-
MOJIBYHHOTO MeXalliaMa NyTeM MPUKpenJeHUsT KOPPEeKTHPYIOUEH Mac-
Chl HJU MPOTHBOBECA K KpHUBOWHNY. HO B MHOMNOLUJUHAPOBLIX Malliu-
HaX BOOJHE BO3MOXKHO AOCTHTHYTb B3aWMHOTO VPaBHOBGILMUBAHUSA CHJI
NepBOro, BTOPOrO, a B HEKOTOPHIX caydasaXx U 0oJee BLICOKOIr0o MOPsAAKa
NpH IIOMOIIU MPOCTEHINUX KOHCTPVKTHBHBIX OPEACTB, K KOTOPBLIM OT-
HOCHTCH BLIOOD OTHOCHTEJBHOTNO PAaCHOJIOXKEeHHUS KPHUBOIIHIOB H TOA-
GOop 3HAYEHHUH MOCTYIATEJbHO JBHXKYUIAXCH Macc.

PaccMoTpuM onpeje/ieHHe HEypaBHOBEIUEHHBIX CHJI B IUECTHUHJIUH-
APOBON MalIHHE, ¥V KOTOPOH TreoMeTpHYEeCKHe OCH IHJIUHAPOB H OCb
BPALIEHUS KOJEHYATOro BaJla HaXOAATCA B OJAHOH MIOCKOCTH, d KpH-
BOLUMITBL [PpacnovioXedbl o yriaom 120°. CxeMa MailUMHel MOKa3aHa Ha
gyept. 20.

BcecmomoraTtenabHble Beknopel Pl (i=1, 2, ..., 6}, rie PW,=0Aw*m
HAapaBAsgeM 10 COOTBETCTBYIOLHM KPHBOLIUIIAM.

[IpoekTupysi 3TH BeKTOPHI Ha reoMeTpUUYeCKHe OCH LUJHHIPOB, MO-
JY4UM HeypaBHOBEIUIEHHbI€ CHJbl MEPBONO MOPALKA

Pi = Py = OAw®m cos ¢;;
P; = P; = OAw?m cos (9, + 120°); (77)

P3; = Py = OAw?m cos (v, + 240°).

Tax xax paBeHctBa P!\+P'y+Py=0; P +P's+Pl¢=0 yuros-
JIETBOPSAIOTCA TOXKIAECTBEHHO IpH JIOOOM 3HAUYEHHH yrJja ¢, B 4YeM
Jerko y6eguThCs NMyTeM IOACTAHOBKH B HHUX BbljpaxeHu# (77), 10 3a-
KJ04aeM, 4YTO HeypaBHOBELIEHHble CHJBl NEPBOro NOPsAIKa IMPHBOIAAT-
Cs B jpaccMaTpuBaeMOil MallyHe K ABYM IapaM CHJ, CJAHHAKOBBIM IO
MOMEHTY, HO MIPOTUBOIIOJOXKHBIM 110 3HAKY.

MomenT M’ 23 mapnl CHJ, cO3JaBaeMOd HeypaBHOBEILIEHHLIMH CH-
namu P, P%, P's pamen

M{ 0.3 = P (¢ + aj, (78)

rpe a-— pacCTosiHHE OT TeOMETPHYECKOH OCH BTOPOTO HHJAHHAPZ X0
THHHH AeHcTBHA pasHoJelcTByomed cua Py u Pls.

BeanunHy a MOXKHO ONpeAeJuTh H3 YpaBHEHHS MOMEHTOB CHJIbI
P’y u cuawsl R'y3, rie R 3 — paBHogelicTByoman cua P’y u P’z oTHO-
CHTEJbHO TOYKH A, Jiexallled Ha reoMeTPHYeCKOH OCH BTOPOTO LHJIHH-
apa (uept. 20).
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Y
YepT. 20
OAw?*ml cos (¢, -+ 240°) + OAw®ma cos ¢, = 0.
Orcopa chaeayer
Z -
a:::—é—-(l — 3ige). (79)

Fclu MOACTaBHTH 3TO BbIpakeHue B dopmyay (78) W NPHHATH BO
BHUMaHHe paBeHcTBa (77), TO mocJje 3JEMEHTAPHBIX npeob6pa30BaHUH,

NOJYUUM
M% o 3=V 30Av?mlcos (9, + 30°). (80}

AHAaJOTHYHO MOMKHO OMPenenuTb BbipaXKenue AJs MOMEHTa Mys.6
CuJl TEepBOTO MOPSALKA, C03/aBaeMOro HeypaBHOBEUIEHHLIME CHIAME

Pt, P's, P's H moKa3zaThb, UTO

Ml.s.e'::—“*-M:.z.m (81)
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Takum oGpaszom, MOoMCeHTBlL M’y 93, M'ys56 OyAyT BBI3BIBATbL H3THO-
Hble KoJebaHHs KOJIEHYATOrO BaJa B IWIOCKOCTH, NPOXOJANIEH uepes
reoMeTpHUECKUE OCH L HJHHIPOB.

JIois OUEeHKH HeypaBHOBEUIEHHLIX CHJ BTOPOrO IOPALKA BO3LMEM
BCIIOMOT aTesibHble BeKkTOopH P, (i=1, 2, .., 6), rae PP=0Aw?*mA,
M HampaBslM HX IOJA YIJOM 2¢; K TeOMETPHYECKHUM OCSIM COOTBETCTBYIO-
IIUX ILHJHHIPOB.

Tak kax voabl 2@=2¢;+2-120°% 2¢3=2¢-}4-120°;
204=2¢,-+4-120°% 2¢s=2¢p;+2-120° 2¢@¢=2¢;, TO BCIIOMOrare/JbHbIE
BeKTOpHl P® O6yayT monmapHOo COBIaxaTh no ¢da3e H HaNPaBJCHB Tax,
KaxK noxasaHo Ha ueprt. 20.

[IpoekTupys 35T BEKTOPHl HA TeOMEeTPHUCCKHE OCH IIHJHHAPOB,
MOJEYUHM HeypPaBHOBCHICHHBIE CHJbI BTOPOTO MOPAIKA

Pi' — Pg = OAo?mA, cos 20,;
Py = Py = OAv?mA, cos (29, 4 2 - 120°);
Ps' = Py = OAo?mA, cos (20, + 4 - 120°).

Cuawl Py, P, P3" npuBoasiTca K mape CHJA C MOMEHTOM
M o 3=P{""([+4a), tne a onperenasercss H3 ypaBHEHHS MOMEHTOB CHUJI
P3'" u paBHogeucrByrouteil cua Py'f u P3' oTHOcHTEJNBHO lieHTpa A,
JeXKalero Ha reoMeTpIiuecKoOd OCH BTOPOTO LHJAHHAPA

— QAw*mAsacos 29, — OAv?mA,l cos (29, + 120°) = 0.

Peurasg 370 ypaBHEHHC OTHOCHTEJNLHO @, MOJYUHM
{
( :':'—2"(1 +V Stgq’l) (82)

ITocae storo gopmyay gast M™, o3 MOKHO 3anucaTh B Blije
My, 9,3 =1V 30Aw*mA,lcos (29, — 30°). (83)

HeypapuoBeuieHusle cuiabl Pyt Py 1 Pg'' Takke TNPUBOAATCS K
nape CHJI C MOMCHTOM

Mise =— Mizs . (84)

[ToaToMy CHJIBI BTOPOrO HOOPSIKA BHI3BIBAIOT H3rnbHble KoJebaHusd
KOJEHUATOro BaJsia B IJIOCKOCTH, MNPOXOASIICH uepe3 reoMeTPpHUYECKHUe
OCH IHJUHPOB.

Takoe xe pgenctsue OyAYT MPOU3BOJAHUTHL HeypPaBHOBEUICHHBIE CHJIbI
BCCX YETHBIX MOPSIAKOB, €CJH TOJLKO NOPSAMLOK CHJBI HE SIBASIETCI KpPaT-
HBIM YHCJAY 3.

CHJBI, TIOPSLIOK KOTOPHIX paBeH 3-2n (n=1, 2, 3, 4, 5, ...), npu-
BOJASITCS K PaBHOAECHCTBYIOLIEH, B 4YeM Jerko yO0eJuThCs, €CJH 3aMe-
THTb, YTO BCIIOMOTAaTeJbHble BEKTOPH P;(32") ofpa3yioT C reoMeTpH-
UECKHUMH OCAMH LHJIHHAPOB YIJIbL
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3:2np,=3 -2n¢,+3-2n-120°% 3 2n¢;,=23:2n¢, + 3 . 21 - 240°,
3., =3-2n9, +3:2n-240° 3.2np, =3 2n¢, + 3. 2n - 120°
3 2no, = 3 - 2no,

U, cJeloBaTelbHO, coBnazalT no ¢ase. [lostomy paBHOmeHCTBYIONIAS
HeypaBHOBEIUEHHBIX CHJ NOPAAKa 3-2n1, paBHAA apUPMETHYECKOH CyM-

Me Tpoekuuil BekTopos £, 2P ya reoMeTpuyecKde OCH NUJAUHADPOB 6y-
1eT

R EY = 60A02mAs.9nc0s3 - 2no, .

3 2n)

Muunsa geficteust cuasl R 155" NpOXOAUT uepe3 cepeamHY KoJcHUA-
POTO BaJa MapaJgaefbHO IeOMeDPHUECKUM OCAM UHJIUHIPOB.

8.7. KpUBOIIUNHO-IIOMI3YHHBIH MEXaHU3M 3Be37000pa3HbiX IopLI-
{eBbIX MalIHH B 00lleM cJyvae BBIIIOJHEH [0 CXeMe «3Be31a» HJH
(ABOIHass 3Be3ja» ¢ yriaami passaja WJIAHHAPOB, HE DABHBIMH VYT-

360°
1aM IIpHIiena WAaTYHOBTYF 11—

, C [Pa3JHUYHbBIMH IPHBCAEHHDI-

11 MacCaMHu IO CTyleHsIM (3[eCb A — UUCJO UHJAHHAPOB O, 7, 9 u T. A.).
)Kectkne TpeGOBaHMNA K yPOBHIO BHOpAalHH, TEHEPHPYEMOMY 3BE3-
(00Opa3HbBIMU JIOPHIHEBBIMH MAalUIUHAMU, TPEOVIOT TULATEJLHOIO VPaB-

[OBELIWBAHUA (PE3YALTHPYIOUIHX CHJ H MOMEHTOB, JEUCTBYVIONIHX HA
[€IIOBHIKIIBIC YACTH MAalIHH.

HevpasuoBeimienaa cujia P,, nNocTynaTeabHO IBHXyHIeHCsT Mac-
bl B KPHUBOUIUIHO-IIOJ3VHHOM MEXQHHU3MC SIBASICTCS  TEPHOIHYECKOH
)VHKIIIEH @ — yrJa IDOBOPOTa KoJeHuartoro Bajga (uept. 21), NHo3To-
[V B o0UIeM cavyae ee MOMHO 3aNHCaTh

P, = 2 [A,, cos(ka) + B;,sin(ka) ],
k=1

A€ R — NOPAROK TapMOHIIKH,

Ar 1 Bjp —aMnauTyabl TAPMOHUK R-TO MOPsiaiKa, MPONOPUHOHAND-
bl [POU3BELEHUIO M,,Rwm?, MOCTYNATEJbHO ABHMKVILEHCA B LUHJMHI-
€ MAacChl, pajHyCy KPHBOLIHIIA U KBagpaTy YIJ0BOH CKOPOCTH Bpa-
[EHHA KOJIGHYATOTO BaJa.

Cuaa 6oxosoro JgaBaenusi P,tg ¢ obyciaoBjaeHa B KPIIBOUIHIIHO-
OJI3YHHOM MEXAHII3ME COBMECTHBLIM JEeHCTBUEM HeypaBHOBEUICHHKIX
4J1 1 CHJI JaBJieHWsl rasa M TaK Ke Kak ¥ CuJja HHePIIU AEHCTBYeT
A HEeMOJBHXKHbIE YAaCTH MAalluHbl. [lpuHuMas 3a UEHTD MPUBELEHIIS
11 HEMOOBHXKHYI0 TOUKy (O KOJECHYATOTO BaJja, HMeeM CJeyIouiie
c3YJALTHPYIOILHUE CHJABI U MOMEHTHI.

1) Heypasuosemennywo cuay spaumamwmuxca macc PFPgp, NOCTOSAH-
VIO 110 3HAYEHHUIO H BPallaloUlyIOCsd B IWIOCKOCTH, HNePHNeHAHKYJISDHOU
M KOJI€HYAaTOr'o BaJa, C YIVIOBOH CKOPOCTHIO . JIHHHA jgedcTBUA

‘OH CHJIBI COBIaJaeT C HAalpaBJeHHEM KPHBOWIXNA B JI0DOH MOMEHT
JEMEHH,

Pup — ngmnk *
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2) CyMMapHYI0 HeypaBHOBEWIeHHYIO cuay 2XP; nocrynarejbHO
ABHXKYIIMXCA MacC. IDTa CHJA, U3MEHAACH 110 3HAUEHHIO H HalpasJe-
HUIO, BpallaeTcsd B JIOCKOCTH, MePNeHAHKYJAPHOH OCH KOJEHUATOrO
BaJla, B HanpaBJICHUW BpPAaIlleHHs KPUBOIIMNA H s Jaoboro yraa a

P, = EI P .
i—1

Yepr. 21

3) CymMapHbiii MoMeHT 2M; ob6ycsoB/eHHBIH NeHcTBHEM OGOKOBDLIX
COCTABJSAIOIMX HEYypaBHOBEILUEHHBIX CHJI H JIaBJEHHS ra30B. 3HauyeHIle
3TON0 MOMEHTa MEePHOJHUECKH MEHsieTCHd B 3aBHCHUMOCTH OT yrja o
a ero BEKTOP HampasJieH N0 OCH KOJEeHUYaToro BaJa

oty = S w1, + S,
i=1

i=1

HeypaBHOBelleHHble CHJIbl BPallaIONUXCA MacC INOJHOCTLIO Ypas-
HOBEIIHUBAIOTCA JABYMS IPOTHUBOBECAMHU, PaCHMOJONKEHHBIMH Ha IMPOIOJ-:
KEeHUH KPHUBOIUUIIA

— 2
LRy, = rmg,0?,

raie Mupp— Macca IPOTHBOBECA;
r — pacCcTosiHWe J0 LUEeHTpa MacCh mpoTtusoBeca ot ocH 0.
B 3Be3mooOpa3HbiXx NMOPIUHEBLIX MAalUHHAX MPakKTHYECKOe 3HAaYeHMUS

HMEeT YPaBHOBEIUUBAHHE CYMMAaDHBIX HEYPaBHOBELIEHHBIX CHJA 1 I

n
o ~ 7 (1 {1
2-ro NOPALKOB. BekTop cymMapHo#i CHAB 1-ro nopsajaka LP (j’m'S‘P};) :
-
j=1
B o0lleM cJayyae HU3MEHSASIChb [0 MOJAVJI H HANPaBJEHHIO, ONMUCbLIBAE’
CBOMM KOHIIOM 3JIJIHIIC C OCSIMH, CMELIEGHHBbIMH OTHOCHTEJbHO KOODJH

HaT X, Y Ha yron ©, u Bpaiiaercs B HanpaBJeHHH BPallleHHS KPHBO
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iuna co cpelHell yrJoBo# CKOpOCTLIO @ (uepTt. 22). B 3TOM Herpya-
10 yOeanThCs, BHIPAa3HB BEKTOPD

'ﬁ“) — ‘/-PJ()[I).—I—-P“})E

[lpn 3TOM

Py — ZPE, cosa;, Ry = EP(”sln a, (85)

i=1 i—1

rie cosS o H Sin o -— HAnpaBJAAKUIHE KOCHHYCHl H CHHYCbl {-fl He-
ypaBHOBELIeHHOH cuJbl. Boipaxkenue (85) nNpuUBOAUTCH K KAHOHHYECKO-
My YpaBHEHHIO JIHICA. ¥YBeJHUCHHEM MacChl MPOTHBOBECA HE IOJHO-
CTLI0 YPAaBHOBELIMBAaETCd CyMMapHas HEypaBHOBEIIeHHad cuja l-ro

nopsagaka (ueprt. 22).
P 4 B

Bennunna Ap — pil__ Py = P) — P onpexenser ocrarou-

HYI0 HEypaBHOBEUIEHHYIO CHJY Ha 4acToTe BpalleHHs .

Heprt, 22

CyMMapHas lieypaBHOBeLIEHHAS CHJA 2-I0 NOPSAAKA TaKkKe He [10oJ1-
HOCTbHIO MOXKeT ObITh ypPaBHOBEIIEHA TPHU NOMOIH COOCHBIX MPOTHRO-
BECOB, paclojiaraeMplx pPAJLOoM C OMOPpAaMH KOJEHYATOro BaJja 4 Bpa-
HIAIOUIUXCA C YIJIOBBIMH CKOPOCTAMH 2@.

HeypapuoBeuleHHble CUIB §0J1€e BBICOKHX MOPSAKOB OCTAIOTCH He-
VipaBHOBEUIeHHLIMU. B cayuae 3Be3noolpasznoll MOPIIHEBOH MaIINHbLI

3€0°

n

C Ys=Yi=t C DaBHBIMH IMPHBEACHHLIMH MacCaMd MO CTYNEHAM
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3JIIUIICHI, ONUCLIBaA@Mble BEKTOPaMHU HEypaBHOBEUIeHHBIX CHJA JIOO0TOo
R-rO TMOPALKA BBIPOXKIAIOTCA B OKPyXKHOCTHU. IlpH 3ToM cyMMapHbe
CUuJBl 1 11 2-10 NOPAJAKOB YPaBHOBEILHUBAKTCS IOJHOCTBIO,

B CcaBOeHHON 3Be3je HeypaBHOBEIIEHHBIE CHJIBI YPpAaBHOBELIHBAKT-
Csl aHANOTUUHBIM 00pa3oM AJs Ka»XAO0W 3Be31bl OTAEJbHO. | apMOHHU-
yecKasi COCTapJsdiouiass CyMMapHOrO MoMeHTa I-ro nopsaka XM,
B MPUHUHIIE, VPAaBHOBEIUUBALTCS NIPH NOMOIIH MasTHHKOBOTO IPOTHBO-
BeCa, yCTaHaBJAUBAEMOTro 0KoJO onop. OnHako 3TOT cnocod Ha npax-
TUKC HE NPHMEHAETCH H3-3a CJOMKHOCTH H 3HAUHUTCJbHONO yBeJHUEHHUI
rabaputoB MaliuHbl. [losTomMy cymMmapHbie MOMEHTBl BCEX INOPSAIKOB
3Be31000pasHbIX MOPIUHEBLIX MAUIHH OCTAIOTCSA HeypPaBHOBELICHHBIMH.

Q

B wacrtaom cuaydae, npuy;; = Y; = I— H BblPAaBHEHHBIX JaBJEHHSAX ra-

3a MO CTYOEHAM CYMMAapHbiH MOMEHT HEYpPaBHOBELIEHHLIX CHJ BCeX
MOPAJAKOB PaBeH HYJIIO.

Pazpen 9. YPABHOBEUWMBAHME AE3AKCUAJIDBHLIX NMPMBOLAOB
BO3BPATHO-NMOCTYNATENIBHOIO AEUCTBUS

9.1. Bo Bpemsi aBHXeHHS TIPUBOLOB BO3BPATHO-TIOCTYIIATEJLHOTO
LEHCTBUS (HAMpUMep, PeXVIIHX annapatoB KOCHJIOK, XKAaTOK, 3&PHO-
KOMOalHOB, CHJ0COYOOPOUYHBIX H  KYKYPYy30yOOpOUuHBIX KoMOalHOB
H Jp.) BOSHHKAKT HEVpAaBHOBEIICHHBIC CHUJABI, KOTOPbI€ BBHI3BIBAIOT /J10-
NOJHUTEJNbHOE AMHAMHUUECKOe HanpyXeHHe OoIlop, BHODALHK paMhl,
CHHIKAIOT JOJITOBEUHOCTh U HAJEKHOCTh IPEXYIUIMX aNnlapartoB, INOHU-
2KAlOT KauyeCTBO TEXHOJOTHUYECKONO Ijpollecca, VyXyALIaioT YyCJAOBUSA
paboThl BOAUTEJIECH.

OcyuiecTBHTL Ha MpaKTHKE MOJIHOE YPaBHOBELIMBAHHE MEXaHH3MOB
BO3BPATHO-NIOCTYNATEJbHOTO JEMCTBHSI HE BCerja VIaeTcsi B CUJY
CJOXKHOCTH KOHCTPYKTUBHONO BBINOJIHEHUSI KAK NOKa3aHo B nn. 9.2 u
9.3 Hacrosuiero jpasaena. Ilosromy B GOJBIIHHCTBE CJAyYaeB HEyPas-
HOBCIUCHHBIE CHJIBl KOMIIEHCHPVIOTCS JHIlb YACTHUHO.

G2. KoMmmencaluusda HeypaBHOBEUWIeHHBX CHJ BDa-
HAaNUXCT Macc

HeypasroBemennas <cuaa BpamlamwoIIuXcsi MacC Ha  KPUBOUIUIE
paBHa (uepT. 23)

Pyp = Mg Rw; (86)
My, == “9725' mm—i——, (87)

rIe Mgp — CTATHYECKH TMPHBEAEHHAsT K IMaJjibly KpPHUBOUIHIA Macca
BPaUlAOUMIHXCH SJIEMEHTOB;
Myp — MACCa KPHUBOUIUIIA;
My — MAacca IIaTyHa;
R — paauyc KPHUBOIIHNA;
L — njauHa 11aTyHa;
| — paccTosiHue OT wWaprupa A 10 HeHTpa MacChl KPHBOUWHIIA;
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¢ — pacCcTosiHHEe OT UIapHupa y DOCTYyIaTeJLHO JBUXKYIeHCH
MaccH 4O UEeHTPa MacCHl LIaTyHa;
6) — YLJOBASA CKOPOCTh BPAIUCHUS KPUBOWIKNA  (AJS CeJbCKO-
XO3AUCTBEHHBIX MAIIHH MOKHO NPHHATHL ®==cOonst).
Hdna KoMmeHcauuu HeypaBHOBEUIEHHBIX CHJ BpallalolMXCA Mace
VCTaHaBJAUBAIOT MPOTHBOBEC Maccod m'sp HA paccTossHHH S, ompene-
JseMOM ypaBHEHUEM

Map S == — (m,ﬂpz + My = c) . (88)
O6nunoe S=R, Toraa
My = — (mﬁp—é- + mm—L‘i) (89)

B aToM cayuae ocCTalOTCsl HeypaBHOBEIIEHHbie CHJbI MOCTYIATE/b-
0 JBHXVYIIUXCSId MacC 3BEHLEB H MOMEHT 3THX CHJ OTHOCHTEJbLHO
OCH, MEPNEHAUKYISPHOH NJOCKOCTH ABUXKEHHS TPHBOLA.

[N

" ® = _- T
5 4y
y b 0_? O
M=+,
m T .v.v
Yepr. 23

93. KoMmneHcauuss HeypaBHOBEUWEHHBX CHJ MOC-
TYNaTeJbHO ABUXKYUHXCA Macc

HeypaBHoBelIeHHBIE CHABI NOCTYNATEJbHO JBHAKYLIEHCS  Macchl
(HanpuMep, HOXKa peXyUMX AannaparoB KOCHJAOK, KaToK # T. 1.
CEJMLCKOXO3AUCTBEHHDIX MalliuH) (4epTt., 23) BHPAKAIOTCT C A0OCTATOU-
HOU TOUHOCTLIO VipaBHEHHEM

P. = mRe*(cos ¢ |- j sin o), (90)

rjae m=mtmg+mub/L;
My — IOCTYIaTEJbHO JABHXKYIASICSA Macca;
Mub/L — yacTb Macchl 1LIATyHa My, NpUBeJeHHas K wapHupy O
MOCTYNATeIbHO ABHXKYIIEHCH MACCHI;
(p=(1)f — yroJ1 IOBOPOTa KPHBOIHHIIA,

{=— (1405

\

e/L — ko3ddunuedt 1e3aKCHAJILHOCTH.

-

); ® = Const;
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Ha ygepr. 24 mpeacraBned xapakTep H3MEHEHHs HeypaBHOBELLUEHHOM
CHJIbI MOCTYNAaTeJbHO JABHXYIIEHCS MacChl 34 OJHH TIOBOPOT KPHBOILIH-

e
na, Koraa Z—-=0,3 (1151 KOCHJIOYHBIX aIlllapaToB).

T ] roar -
. COS @+ ysinyg
NEE
360°
Hept. 24
[Tonoxus y=1tge, 13 ypasdenus (90) moayuum
P

— = g — 9]
e — 0C0S (¥ — ), (91)

rae \p — yroJi, nokasaHublyl Ha yepT. 27;

3=V 1 4+2— hpakrop yBeJIUYEHHS HEYPABHOBELIEHHBIX CHJ M3-3a je-
3aKCMagaa;
mRw? — HeypaBHOBELIEHHasd CHJa, KOTOPas He AOJXKHA MEHATbCH
NpH PaBHOMEPHOM BpAall€HUH KPHBOLIHIA.

Ha uepr. 25 n3aobpakeHbl npaduka 3aBucuMocTH § H tgW oT Ko-
3(pPuIHeHTa Ne3aKCHaJbHOCTH e/L.

dl.
12 T
S L.
1,0

01 0 01 02 03 04 el

iy el

Uept. 25
74



BepxHu#i rpadpuk noxasblBaeT, BO CKOJbKO pa3 MakCHMaJbHas He-
yYypaBHOBEUWIEHHAA CHJia INOCTYyNaTeJbHO ABHXKYIUUXCA Macc OoJbiie
pacyeTHol BeAWYHHH MRw? npu OrCyTCTBHM Ae3akcuanaa. (Tax, aas
e/L=0,3 310 npeBniieune cocrasaser 1,048, 1. e. 4,8%).

H1si KomIeHcauuu HeypaBHOBEUIeHHble CHJABl P, nocTylareabHO
ABHXKYIIENCS MacChl M MOTYT UCIOJb30BaThCs ABa cmocola.

9.3.1. KomneHcupywollas macca ycraHasausaercs moj yriom 180°
K Naably KpuBowiuna (ueprt. 23).

O60o3Hauum uepe3 My KOMIEHCUDPYIOULYI0 'MAacCy, NPEeBLILIAILLYIO
CTaTllyeCKH [PHUBEJEHHYIO K [aJjbly KPHUBOUIMIA MacCy BpallalollUX-
CSl 3JIEMEHTOB Migp.

BBonss my/m, MoXHO HamucCaTh COCTAB/SAONIME HeypaBHOBEUIEH-
#1011 ciaIbl Mo ocAM X u Y (ueprt. 23).

P;(:-_-mRtuz[(l - m“)COS*:P—I—TSlHQPjI;

mn

e o
Py = — — mRo’sino.
n

Pe3y/JbTHPYIOLAs HeypaBHOBELICHHAsI CHJa
2
p—=1 P:4 P}. (92)
OTtkyaa nocne pana npeoOpasoBaHUll MOJYYUM

(— | =05 (14— 2 (128 ) ¢

nRw? m

—-{—[0,5(1 — - -—*—255-1 COS 2¢ + ~ ( ——-rﬁi\ sin 2o, (93)

MakcuManbHOe 3HaueHHe HEYPABHOBEIIEHHOH CHJBLI ONpPEeLessieTcs
U3 ypaBHEHIA

/"
(.’i’wc )2-_: 532 M (1 "’:)4-31/ 0,258t — M (1 ’”) (94)

mRw? m m m

[Ihu my/m=0,5 Beauuuna my/m(l—m,/m)=0,25 umeer MaKCH-
MVM, a Puaxe Oyaer naiMedbueil, O603HaydM 3TO MHUHHMAJIbHOE 3HA-
4eHue Pyaxe Uepes Py, Toraa

Py =0,5mRw?1/ 1 + 27 (7 + 9). (95)

Hasa e/L=0,3 Py=0,680 mRw->.
HanMmenbumiero 3nayeHusi MakCHMaJdbHAs OCTATOYHAd HeypaBHOBe-
w€HHAag cujaa AAs1 Ne3aKCHAJbHLIX KPHUBOIUIHMHO-MOJN3YHHBIX MEXaHH3-

MOB C DPacIOJIOXEHHEeM Macchl my moa yraom 180° Kk mnaapny KpHBO-

m
{liia JOoCTHraeT IIpH — = 0,9, 0 ueM CBHACTCABCTBYIOT I‘p&(l)PlKI/I:

m
IpuBeleHHble Ha yepr. 20.
9.3.2. Komnencupyoouag macca My YCTAHABJANBACTCA IOA YIJOM
180°—W (uepr. 27).
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B 3stom ciiyyae HeypaBHOBelleHHas cuja OyIeT COCTOATb H3 cCJe-
AYIOUIHX KOMIIOHEHT:

Py = (a 5 ) mRw? cos (¢ — §); (96)
m
P}" — n—z-li mR(.Uz Sin (CP -— L]))-
n
PMm:/mRCUz
1,2
7,0 - 06
04
08
02
Go 20 .'

Uepr, 27

PesyapTipylomas HeypaBHOBeLIeHIIas CHJa
P=Y) Px+P;.
Otkyna, nocne psina npeoO6pa3oBaHU, NOTYUUM
( £ )2 — 0,582 — M 3 (.’f-)"" n (0,552 2 a) c0s 2 (9 — ).

mRw? m m

MaxkcumaJsibHOe 3HaueHHe HEeypaBHOBEUIEHHOH CHJBI ONpenesaseTcH
U3 YDaBHEHHA

(Pmuc )2 — 0,552 — 2% 5 4 (ﬂ*&.)d + (0,532 — Mx 8) : (97)

mRw? m m m

Has m]{/m < 0:58 Pmaxc — (B — m}c/m) mRw?

Has  m/m > 0,08 Pyake = s mRw?.




[lpn my/m=0,0 u e/L=0,3, xax 310 UMea0 MecTO AJH cayuas 9.3.1,
MojiyuaeM cOryiacHO ypaBHeHHIO (97)

PO J— 0,548”2}-\)032.

PaccmarpuBas ypaBHeHue (97), MOXKHO 3aM€THTb, 4TO MIPH YBEJIHU-
YEHHUN KOPPEKTHUPYIOLIEH Macchl A0 Mk/m=0,58 1 ToM Xe 3HaYEeHUH
e/L=20,3, MOXXHO NOJYYHTH HaHMEHbllee MaKCHMAaJIbHOEC 3HAUEHHE He-
YPAaBHOBEIIEHHOU MacChl

PO — 0,524leﬁ2.

CaenoBarenpHo, NMPH KOPPEKTHPYIOUIEH macce M, yCTaHaBJUBae-
Mou mnox yrjiom W, HeypaBHOBeUWIEHHAS cUia NOCTYNATENBHO OABUKY-
[HUXCSA Macc 3HAYUTENBbHO MeHblle, yeM NPH YCTAHOBKE €€ ION YIJAOM
180° mo OTHOWIEHHIO K NaJdably KpuBomuna. ass KOHKpPeTHBIX yCA0BHUH
my/m==0,5, {[/[L=0,3 ocrarouHas HeypaBHOBeIIEHHAas CHUJA YMEHbUIa-
ercss Ha 19%, a npu m/m=0,58 naxe Ha 23%.

94. KoMmneHcanuusgd HeypaBHOBEeIMIeHHBL X CHJ Bp a-
L AMHUXCA ¥ TNOCTYyNaTeAbHO ABHXYWHXCHA Macec

MOXHO OLHOBpEMEHHO YyMEHbIATh HeYpaBHOBelUIeHHbIE CHJBl Bpa-
HIAIOLIUXCsT M NOCTYyNaTeJbHO JIBUXYIIUXCS MaccC, 3aMeHHB KOPPEKTH-
pylolllie MacChl Mi'zp U Mg ONHOH ypaBHOBEUIWBAWOWEH MacCoM Myp,
KOTOpasi paclnojaraercsi MexXIy KOMIIEHCHDPYIOIIUMH MaccaMu Mlyp H
My ToJ HeKOoTophiM yraoMm 180°—§ k mnanbuy KpuUBOWIKNA (MEXIY
KOMIIEHCHPYIOIIMMY MaccaMHu m'sp M My) W onpepensercs mno dopmy-

Jle
/ e c \2 0
My, == V (m,{ cCos ¢ -+ m“p_f? -+ my, T) + (m,sin ). (98)
[TonoxeHne mMacchl Myp oNpeaeasieTcs YoM
— arctg ————, (99)
1 mﬂp
T g
2 ——s
riae T:—E——[I—I—Oﬁ(-ﬁ[)]; 8 =1 1 - ~%.

90. PexoMeHnayeMbBid nNOpAgAAOK pacyeTa AOMYC-
TUMOU HEeypaAaBHOBECIIEHHOU CHJAB KPHBOIIUMHO-NOJI-
3YHHBIX JA€3aKCHAJbHBX MPHBOALOB Ce€JbX03Malll HH,

Meron npenycMmarpuBaer ciaenylollee.

9.5.1. Onpenenenne HeypaBHOBELIEHHOH CHJbI BPalAIOIUXCA Macc
Pgp cornacHo n. 9.2 Hacrosilero pasjaesna.

9.5.2. OnpeneneHHe MakCHMaJbHOIO 3HayeHHs] HeypaBHOBELICHHOMH
CHJABl MOCTyIAaTeNbhHO ABHXKYUWHXCH Mmacc P, mpoussopurcsa no mn. 9.3
HacTOALLEro pasjena.

9.5.3. Ilogcuer Macchl myp, ypPaBHOBEILIHBAIOWIEH OJHOBPEMEHHO
HeypaBHOBEUICHHBle CHJAbl BPAIAOLWIUXCSA H 'TIOCTYMNATEJbHO JIBHUXKY-
[HXCH Macc, ¥ yrla pacloyoKeHHs MacChl Myp OTHOCUTENBHO KPHU-
BollMNa corjgacHo 1. 9.4 "Hacrosllero pasaeJsa.
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Qaxrop 6 yBenuyeHUs HEYPABHOBELICHHBIX CHJA MOXHO Olpeae-
JUTb [0 BepxHeMmy rpaduky, a y=tg¥ —mno HUXKHeMYy rpaduKy
yepr. 20.

IJTHM METOIOM MOXKHO cKoMmneHcupoBaTb a0 60% HeypaBHOBelIeH-
HOH CHJIBI B MEXaHH3Max BO3BPATHO-NOCTYNATENbHOI'O HOEHCTBHA.

Paspaen 10. CUCTEMA «POTOP — ONOPLI»

10.1. PaccMoTpHM MeXOMOpHBIA POTOP B BHIAE MaCCHBHOIO TOHKO-
ro AHCKa MacChl Mpor, HACAXXKEHHOI'0 Ha YMPYrHH BaJ NpeHeOpeRKHMO
MaJoi Maccel, ¢ KoxpdpuuueHToM KeCTKOCTH Cpor, KOTOPHIH Bpalia-
€TCs1 ¢ HH3KOH YIVIOBOH CKOPOCTbLIO BpallleHHs ® 0e3 TpeHHA Ha ynpy-
rex onopax A u B, ¢ xospdunuenToM KecTKOCTH Consa ¥ Cous.

HonycTtuM, Wto pPOTOpP HMeeT BEDPTHKAJbHYK OChb BpalleHHS HJIH,
uTo OH paboTaer B yCJOBHAX HEBECOMOCTH. B 3TOM cayuyae NOAUIHM-
HHKH pPOTOpa non BoO3jedcTBHeM paucbanancos Oyayr paboraTh II0
TPeTbEMY pexXuMy Harpyxkenus ¢ Ko pz>1,4.

[lycry muck umeer yaenbHBIH aucbGananc ecr. Ilpv BpalleHHH CYyT-
JOBOH CKOPOCTbIO ® BO3HMKAET HeypaBHOBelIeHHass CHJAa, KOTOopasd
BbI30BeT y Bajna JAHHaMHuYeCKHHd mporubd y u Oyaer nedopMHpPOBATH
Onopbl Ha BeNHYHHB Oona ¥ Oons. B pesyapTaTe 3TOro pPOTOP CTaHeT
BpallaTbCs BOKPYr oCH O0YKOOOpa3HOH MOBEPXHOCTH BpallleHHd, KO-
TOPYIO 3a KaXJAbld oOopor poropa OyaeT ONHCHIBATH €ro ynpyras
JHHUS, HMelollasa AMHamudeckuil nporub (uept. 28). Bungauue momen-
Ta HHEpUHH JAHCKA M MacJsHOU MJIeHKH B MNOALIHIHHKAX 31eCb He
paccMaTpHBaeTcs.

Ins peanbHOro yIpyroro poropa Ha yNpyrux omopax 3Ta ocb 6y-
Jer SIBMATbHCA OChi0 BpauleHUss poropa. B obumem caydae pedopMaluu
omop A u B OyayT pasHble, uTo MPHBELET K Pa3IUUYHBIM I[IJIOLLAAAM
OCHOBaHUi O04YK00Opa3HOIi NMOBepXHOCTH BpauleHus. Ecau omnopnl He-
H30TPOMNHBI, TO OCHOBaHHSI «60YeK» BMECTO OKPVIKHOCTH OYIYT HMETb
unyo ¢opmy. Has ynpouueHus BbKJagoK OynaeM cyuTaTth, 4TO Aedop-
MalHH OMOp paBHB, T. €. Oona=0nos=00n, @ Croa-+Cons=Con.

10.2. Ilpu craruyeckoii HeypaBHOBCIUEHHOCTH poTOopa, paboTatoule-
ro IpH TpPeTbeM pPeXHUMe HArPyKeHUs nofHnHukos (K>1,4), pa-
AWajbHble 3230pHl Sa,z MOAUIMIHWUKOB B oNopax A ¥ B ysenauuar pa-
AHYyC BpallleHHUs UEHTPa MacC ONop Ha BEJUUHHY

S  S,+S,

Pnon—* 2 — 4

MakcumanbHag HeypaBHOBelleHHAas CHJa, pa3BHBaeMas MacCoH
Mpor POTOPA IIPH BPALIEHHH C YIJIOBOM CKOPOCTbIO ®, BHI3OBET AMHA-
MHYeCKHi nporu6 y poropa (uepr. 28).

’"’P‘l‘?'l"m2 (y + Bon + em‘ + enﬂﬂ.) — ycpo'r ‘ (100)

Co CropoHBl ONOp MAeftcTByer BoccTanaBauBawouias cuiaa Oonlon—
—Monbon®?, cOcTOAIasn H3 peakKuuu ONop Oonlon H HEYDABHOBELIEH-
HOH CUABI NPHBEHEHHBIX 'MACC Mon X Mona—+Mons ONOP, BpallaroUlUX-
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dcy Gpawernun By
A

Ocb MEXOY UEHMPAMU

U.M mpom ]

Ynpyeas nuxus
pOmopa

Uept. 28

\De@oprupobarHsix

onop

/ Oco MDY UERTIPAMU
uang




Cs C TOH ¥e yIrJIOBOM CKOPOCTBHIO 0 Ha paauyce, paBHOM nedopManiy
Oon OmOP (uept. 28)

mporw2 (y + Oon + €1 +- enon) -+ monmzaon - Boncon ' (101)

Macchbl onmop Moga H Mops MOXKHO ONPEAEJHTL PACYETOM HJIH IKC-
MEPUMEHTAJNbHO MO H3MEPEHHOH TEH30METPOM COOCTBEHHOH YacToTe
CBOOOJHBIX KoJsieOaHuil onop A m B nocse yaapa o HHUM.

M3 (100) u (101) HaxoauM

Cpor
bon = ¥ (102)

[Toncrasus (102) B (100), mosyuum
— €cr -t €nop 103
Y ( Wip )2__ (Con‘_ Monw? + Cpcrr) ’ ( )

w Cﬂ“ — Mopw?
Cpor

nae (ﬁ?{p P mEOT , (104)

Wxp — KPUTHYECKAs yIJIOBAS1 CKOPOCTb BpAILUEHHUS WIPYroro poTo-
pa npu usrube Ha abCOJAIOTHO XKECTKHX oNopax.

AHanoruuHo moxer OBITh 3amMuHCaHa M KPHUTHUeCKass YIJ0Bas CKO-
p'O‘CTb OTIOP u}gn Kp ~— COH '
Mon

Ilpn paBsencrBe Hymo 3HaMeHnarens BuipaxenHus (103) B cucreme
BO3HHKaer pe3OHaHc 'mo H3ruby poropa. Takoe BO3MOXKHO, KOrjga yr-
JJOBad CKOPOCTbL @ BpallleHUd poTOpa CTaHEeT pPAaBHOHM PE30HAHCHOMH

YIVIOBOM CKOPOCTH (pes BPALEHHA pPoOTOPa CHCTEMBI <«POTOP — OII0-
PBI», T. €. IIPH

9 w

0y = — 0 (105)

!

B dopmyne (102) C,p — mopo* = Con 3aBHUCSLIEE OT YIVIOBOH CKO-
pOCTH BpallleHHSA poTopa, Ha3bplBaeTcsd KO3(P(PHUHUEHTOM ITHHAMHYECKOH
XKeCTKOCTH onop (06e3 'yyera BJIUSHHS MAaCASHOH IJIEHKH), a Bbipaxe-

!
CPOTCOH
HUe —

: — KO3 DUUMEHTOM JAUHAMHUUECKOH KECTKOCTH CH-
Con T CPGT
CTEMBl «POTOP — OMNOPBLI», 3aBHCALULUM OT YIJIOBOH CKOPOCTH Bpalle-
HUA poTopa.
Ecau npeneOpeub B k03 pUIHeHTe JUHAMUUYECKOIN XKECTKOCTH ONOP
cJaraeMplM Mon®w?, TO TNOJAyYHM OOBIYHOE BbIpaxKeHHe A K03 PH-
uveHTa xKectkoctu { cHUCTEMD

[ | l CporCon

— H C = —_ -
Ul Coor + Con
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H3 (105) caenyer, uto

TR
m m m
Con + CPOT (] i """EE') 2 l/ [(Cun T Cpo-r (1 T = )] —4CporCon ~—

) Mpot Moot Mport

Wpeg = ’

(106)

2mMon

T. €. CYIIeCcTBYIOT JAB€ JACHCTBUTE/NbHble DE30HAHCHBIE YIJIOBBIE CKOPOC-
TH /51 pacCMaTpUBAEMOH CHCTEMBI «POTOP ~— OMOPHI».
Pe3oHaHCHAas yacTOTa CHCTEMBI «POTOP — ONOPHI».

Soea = = - (107)

3z (106) BuaHO, yuTO, M3MeHSA MKECTKOCTH ONOP MOXKHO BJMATH
Ha PEe30HAHCHYI0 4aCTOTy CHCTeMBI «POTOD — ONOPHI», CABHUras ee B
HY2KHYI0 CTODOHY.

Eciu potop paGoraer HNpH NEpBOM peXHMe HArpy:KeHHsS IO LIHIT-
HUKOB (K <<C0,6), To CMeLIeHHSA €non HE OyAeT H

- e (108)
¢ ( Wkp )2 Cpor
— -] - ——
w Con — Mopw?

10.2.1. Taxum ob6pa3om, peasibHble POTOPHI MO BO3AECHCTBUEM JHC-
Oanancos npd BpalleHun aedopMHPYIOTCH, BCJAEACTBHE UYEro BO3pac-
TACT 3KCUECHTPUCHTET HEYpPaBHOBEIIEHHOH MAacChl, 4YTO YBE€JIHYHBAET
neopmauuo, a, caegoBareSbHO, W KoJeOaHUA oONoop. ITO HABJEHUE
Ha3blBaeTCs] «HHAYKTHPOBAHHBIM aHcOajsaHcom». CjenoBaTe/bHO, AJS
xopolwey 0anaHCHPOBKU peabHOrO poTopa, HaiJ/MeUT AOOUTHCA COB-
MEIleHHUs TJIaBHOH LEHTPaJbHOU OCH HHEPIHH pPOTOpa € OChI POTOPA,
yTOOB HM30eXaTb B HEM MOMEHTOB U BHYTPEHHUX HalpsXKeHHHU, KOTO-
pble 3aBUCAT OT KBajapaTa 4yacToOThl BPaUleHHA poTOpa. IDTO 4Yalle BCe-
[0 3acraBJjder NPOBOAHTb OTIEAbHO 0aJaHCHPOBKY COCTaBHBIX YacCTeH
peanbHoro poropa a0 cbopku U OasaHCHPOBATL COOPaHHBIM pPOTOpP B
Tpex U 00Jice MAOCKOCTAX KOPPEKIHH.

Ecaun peanbHblii porop goaxeH paboraTb B HIHPOKOM JAHANa30HE
JacTOT BpallleHUs, TO OCTATOUHBIA gucbanaHc B IIJIOCKOCTAX KOPpPEK-
1 OyAerT 3aBHCETh OT .

10.3. M3 (105), (106) u (108) caenpyer, 4TO:

10.3.1. Tipu Copr—>oo (abCOMIOTHO 3KeCcTKHE ONOpH) H <K Wpesy
viipyrag Aedopmauusa y poropa MHHUMAaAbHA. Kak BHAHO 43 (PopMy-
At (108), B aTOM Cillyuae pes;—>Wxp. ¥ Ipyrast JUHHUSA POTOPA HU3OTHY-
Ta no nepsoit dopme (cMm. uept. 28 u m. 10.11.3). Ecan nogmumuu-
K1 paboTalor mo TpeTbeMy pexXUuMy HarpyxeHus (m. 7), To Touku A
u B cosnapaor ¢ As 1 Bz, a NpoAoJXKeHUST H3OTHYTOH YNpyrou Ji-
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Hug AB nepecekyT ocCb BpallleHUS CHCTEMBl «POTOpP — ONOPHI» 32
onopamu A u B poropa. Ocp BpallleHHSI CHCTEMBI «POTOpP — OTMODPhHI»
¢ Con—>00 NPH TPETbEM pEXKHUME HarpyxKeHus NOAWHIHUKOB IMPOXO-
JAHT 4Yepe3 LEeHTPHl BK/JAAABILIEH NOOUIHIIHHKOB CKOJBXEHUS HJAH LEHT-
pPbl AOpOXKeK KaueHHsd HeNoJABUXKHBIX (YCTAaHOBJAEHHBIX B KOpIyce)
KOJell MOJUIMITHUKOB KayeHHs.

10.3.2. Ilpu ropusoHTanbHOH OCH BpallleHHs1 B MOJie TATOTEHHs, ecC-
AU TIORIIHNHHKH poTtopa C Con—>00 pabOTalOT HA o< Mpest MO IIEP-
BOMY pe€XHMY HarpyxXeHHsl, TO OCbhb BpAlleHHS CHCTEMBl <«POTOp —
OHOPbI» MNPOXOJHT uepe3 LEeHTPhl Lalgd poTopa B IJIOCKOCTHAX ONOP
CKO/NbXEHHA HJIH LEHTPHl 0eroBbiX NOPOXKEK KoJell MOAUINWIHHKOB Ka-
YEHHd, BpallalOWIUXC BMecTe ¢ poropoM. B 3THX XKe ueHTpax Xopo-
Xexk nan uand Oynyr HaxoAuThcs H y3abl Ay u Bz (Touku nepeceue-
HUST C OCbI0 BpallleHHs CHCTeMbl «DOTOP — OIOPbI») YNPYrOH JHHHHU
poTopa, K30THYTOH 1O NEPBOH (QopMe.

10.3.3. IIo Mepe yMmesblieHHs C,n pacCTOSHHE MeX]JYy TOUYKaMH
A, n B, nepeceuenus (ysaamu), H30THYTOH Mo mepBoii dopme ynpy-
roii JHHHUH POTOPA € OCbIO BpAallleHHs CHCTEMbI «POTOD — OMNOPLI» BO3-
pacraert, TeopeTHuyecku gocturasi oo npu Con=0 (poTOp npaKkTHYECKH
6e3 omnop). ONHOBpEMEHHO ®pes CHCTEMBI «POTOP — OIOPBI» YyMEHb-
1aercs, Kak 3170 BUAHO U3 popmyanl (100).

10.3.4. dunamuueckuil nporub y poropa H gedOpMallsi ONOP Oon
¢ poctoM ® BosdpacrtalorT (popmyanl 106 u 108) TeopeTHueCKH HOCTH-
rasg oo INPH O==pes; (YTO MONKET NPHUBECTH K IOJOMKE BaJjia HJIH
ONOpP), a NIpH AaJjbHeHuleM BO3pPacTaHH¥d ®, Yy U Oon HEOAHOKPATHO
MEHSIOT CBOH 3HAK H YCTPEMJSIOTCS K—&écr. LIpH 3TOM LEHTP Mace
Bpalllaloerocss poropa HpHOMHIKAETCA K OCH poTopa. ITO SBJAEHUE
Ha3bIBaeTcss CaMOUEHTPUPOBAHHEM MacCCHI.

M3 paccMmorpenHoro caeayeT, uto, ecad Obl B peajbHOM pOTOpE
ecr=0, AUHaMH4yeckoe BO3xeilcTBUe OBLLIO Obl PAaBHO HYJIIO, €CJH He
VUUTHIBATb NPOrHG0OB OT CHJBI THAXKECTH HJAW pajgvaJbHBIX Harpys3ok
(3yOuaThix KoOJieC, peMHeH U T. I.).

10.4. TlocTosinno AelicTBylollye NONepPeuHble CHJbl, HanpUMep, OT
3y0yaThlXx 3alelyeHHi, peMHeH U T. N. TaK¥Ke BJIUAIOT Ha PE30HAHC-
Hble YIJIOBBHIE CKOPOCTH CHUCTEMBl «POTOP — OTOPHI».

M3meHenne nmeppoil pe30HAHCHOH YIVIOBOM CKOPOCTH CHCTEMbl «Po-
TOP — ONOPbI» OT JEHCTBHUS TNONEPEUHOH CHAH (), XapakTepH3yercs
KO3(pPpHUUEHTOM

KQZW

l/l+ a_glg_l_&___(___)z
2k

L L

rie @ — paccTosHHe ot onopsl A A0 cuJABl Q, npHYEM
Wpea1q = Wpes1 Kq.
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10.5. Biusnne nocrosinHo AeHCTByIOLIed NPOAOJIBLHOH CHJBR MOXKET
OBITE yuT€HO KO3(PDHUHUEHTOM

P
Pp

Kp== /—1 -t
V

TAK 4TO -'J)peal.P:UJpealKP,
rae PKp—I{pHTH‘lecKaH Ch/Ja NnpoAaAOJbHOIO u3ruba B (JIOCKOCTH H3-

riba; npu pacraruBawoumein cune 6GepeTcs 3HAK IJIOC, TPH CKHUMAIO-
LEN — MUHVC.

10.6. Ha 3HayeHWe ®pes CKa3bIBAeTCHA TakkKe MOMEHT HHEPIHH
poTopa, T. €, MOMEHTHI, BEI3BaHHhIE IOBOPOTOM (CM. yroa Q Ha
yepr. 28) OTAeJbHBEIX MacC, HaCaXKeHHBIX Ha BaJl, BCJAEICTBHE €ro H3-

rnba. DTu BAUAHUA AAA 0C000 TOYHHIX POTOPOB TPeOYIOT ClelHalb-
HOI'O pPaccMOTpeHus.

10.7. B pealbHBIX VCJIOBUAIX YV POTOpPA HMeercs OOBIYHO JHHAMHU-
yecKkaa (a He cTaTHyeCkas) HeypaBHOBEUIEHHOCTh, ONOpPbI UMEIT paa-
JHYHble KO3 oumuedTnl KeCTKOCTH Consa=Cons, CA€A0BATENLHO,
Oona®0onz MW Pa3JUyHble pajHaJbHBIE 3a30phl B MNOJIIXTHHKAX
Sa55S5. 3T0 NPUBOAUT K BO3HMKHOBEHHIO MAaATHUKOBHIX KoJebanuii
uandg B MOALIHNHHKAX, PE30HAHCHBIE YACTOTHl KOTOPBIX Pas3JIMUHBl I/
000HX MOAIIMNHHUKOB ¥ HE PaBHLl PE30HAHCHOH 4acCTOTe CHCTEMLI «pO-
TOP — OTIOPLI».

Ilpy nepsom pexxume HarpyxKeHusi MNOALIMIHUKOB YIVIOBAas CKO-
POCTL BpallieHus 1LeHTpa MacC POTOPA He paBHa YIJOBOHM CKODOCTH
BpauleHUs VIPYrof JUHUUM poropa. KpoMe TOro, XKeCTKOCTb POTOpa
MOXKeT OBITb HEH3OTPONHA TakKXKe KaK H KEeCTKOCTH OIOp; OH MOXKEeT
OblTb HECUMMETPHUYHLIM B Pa3HbIX HANMpPaBJECHUSAX U T. A.

Taxum obpasoMm, Kapruna xojebOaHWM HeypaBHOBEILEHHOrO Bpa-
(AOUIErocd poTopa Pe3Ko YCJAOKHAeTcHd. TpeHHe u pemudHpoBaHUe
TaK¥e BHOCAT CBOM HcKaxKeHHs. IIpakTHuecKH B KaxKioM OTAEJbHOM
cavyae TpebYIOTCH ClelHasbHble UCCAeL0BaHYUSl.

10.8. Pe3onaHcHaa yraoBast CKOPOCTb Wpesi CHUCTEMBI «POTOp —
ONOpbl» MOXKeT ObLITb ONpefieneHa ¥ IKCNEePHMEHTAaNbHO, HANPUMED,
NpU NOMOILH TEH30METPAa, VKPenJeHHOTo BAOJbL OCH POTOpa, YCTAHOB-
JEHHOro Ha CBOMX OIOpax. 3aluCaHHasg IO MNOKa3aHUSM TeH30MeTpa
JacToTa 3aTyXallHux KoJedaHuH poTopa, BO3ZHHKAIOIIHUX INOCAE yHa-
pa no nocaenneMy, OyIeTr COOTBETCTBOBATHL MEPBOH DPE30HAHCHOH Vr-
J0BOIl CKOPOCTY BpalleHUs POTOPA CHCTEMH <«pOTOp — ONOpH». Kpu-
THYCCKas YrjoBass CKOPOCTb Wkp; COOCTBEHHO pOTOpPa MOXKET OBLITh OMn-
peieileHa TaKUM e INyTeM, e€CJH POTOP 'YCTAHOBJIEH HA OYEHb XKeCT-
Klie OIOPHI.

VispecTHhie MeTOnbl ONpefeseHds KO3(P@PHIUeHTa XKeCTKOCTH POTO-
pa Cpor U KO3DDHUHEHTOB KecTKoCcTed onop Con «IPOJABIAHBAHUEM»
3/1eCb HEe pacCMaTpUBalOTCA.

10.9. Paccmorpennnit B . 10.2, 10.3 cayyait ¢ ogHOH cocpenoTo-
YEeHHO}] Maccoii Ha THOKOM BaJjJy Majn0H MaccChl ABAAETCA YINPOLIEH-
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HbIM, HO CaMblM ONACHBIM YACTHHM cayyaeM. B pea’abHBIX cHcTeMma:l
C pacmpeneseHHOH MAacCOi 3KCUEHTDUCHTET ee H3MEHSeTCSA BAOJbL OCh
Z poTopa no KakoMy-To 3aKoHy e(z). Jdunamuueckuii nporub y poro-
pa no ¢popmynam (103) uau (108) 3aBuCcHT OT QYHKIUHH pacnpeneJe-
HHS Ha4aJpHOI'O 3KCUEHTPUCHTETA €xay(2) BHAOJAbL POTOPA H 3aKOHOER
H3MEHEHUsA JUHEHHON XKecTKoCtu potopa E,(2) [,(2) W ero ;auneiinon
Maccel m,(2). Ilonpo6uee 3ToT BOMpPOC paccMOoTpeH B pasn. 1l.

Jlunamuyeckuii nporu6 poropa MoxKeT OBITh yMeHbllIeH BBEIEeHHU-
eM KOPDPEKTUPVIOLIHX MacCc B IJIOCKOCTH KOPPEKIHH, ecAH OHH He COB-
MagamnT ¢ MJIOCKOCTAMHU onop. M3aMmeHsss MeCcTOmosokKeHue NJI0CKOCTEN
KOPPEKUUHX KOHKDETHOT'O POTOPa, X YHUCJHO0 U 3HAYEHUS KOPPEKTHUPYIO-
HIUX MacC, MOXHO CBeCTH JAUHAMHUYCCKHH Tpornb X MHHEMyMYy. JIKlb
B TOM CJydyae, KOrmra Koppektupyioliye aucbasaHCH pacnonaararTcd
BJ0J1b POTOPA M0 TOMY e 3aKOHY, YTO H JOKaJbHble HAayaJbHble IHC-
OanmaHchl, HO nog yraoM 180° x HHUM, AMHaAMUYECKHH NPOTHO pOTOpA
MOXeT OBIThb CBEIEH K HYV.IIO.

Chaenyer 3aMeTHTb, YTO (YHKIHNS HAYAJbHONO 3IKCLEHTPHUCUTETA
€uau(2) 3dBUCHT OT KOHCTPYKTHBHOTO pelIeHHS POTOPA, OT HNPHHATO-
'0 TEXHOJIOTHYECKOro IMpolecca ero H3rOTOBJEHHUSA H KYJbTypHl IIPO-
H3BOJCTBA.

10.10. Ilpu TpeTbeM pexXUMe HarpyxKeHus NOALIUNHHKOB poOTOpaA
CO CTaTHYEeCKOH HEYpPAaBHOBEUIEHHOCThIO (XYALIHH CAyyai) cMelleHue
ero HeHTpa Macce Npyu AOPE30OHAHCHOH YIVIOBOH CKOPOCTH BPaLeHHA o
onpeneasercda (uepr. 28) cyMmMmoil AHHaMH4eckoro nporuba y, gedop-
Mauuu onop Oon, YAEJAbLHOTO aucHasaHca ecr U IOJOBHHOH pajaHalb-

Suon

2
€3=y+30n+ecr+enm'

HayanbHoe cymmapHOoe cMmellleHue HEeHTpa Macc Ha JOpPe30HAHC-
HOH MAaKCHMaJbHON 3KCOAYATAHHOHHOKW VYIJOBOH CKOPOCTH ®p make
Oyaet

HOTO 3a30pa B MOAIIHNHHKAX  €pgq == . T. €.

. 3 1 Mon®y pakce ( 109)
€y yau — Yuau T on Hay _I_e-:'r HayY + € on nau + = JCr" T

0ll d

[locne GamaHcupoBKH CTaTHYECKH HeypaBHOBEUIEHHOIO JIBYXOMOp-
HOro pOTOpa Ha HU3KOH (MeHee !/3 pe30HAHCHOH) YacCTOTe BpaUleHHUS
B AByX NPOHU3BOJILHO PACHONOXKEHHBIX IJIOCKOCTAX KOPPEeKUHHU B ILIOC-
KOCTAX Onop OCTaHYTCsA OCTATOUYHbIe CMENIEHHS Eecrocr<:fcr zom.

Koppextupyiomue pucbanaucel Djoxop B TIOCKOCTAX KOPPEKIUHH,
He COBllallalOIUHX C MJIOCKOCTAMH OIIOpP, BBI3OBYT Ha MAaKCHMAaJbHOH
JKCIIYATAUHOHHOH YIJIOBOH CKOPOCTM BpallleHUs poTopa IAHWHaAMHuye-
CKHH NOpOrub Yxop, HANPABJEHHBI NPOTHB JAHHAMHYECKOro nporuba
Yway OT YAGJBHOTO AHCOamaHCa €crnaw. _

Yrop OyleT MaKCHUMaNbHBIM, eCiau 2D)2kop==Decrkop PACIHOJOXKEHA
B IUIOCKOCTH, MEPHEeHAUKYJIAAPHON OCH pOTopa, coAepxkKaweld Deruau;
Yxop — PaBeH HYJI, KOrAa MJIOCKOCTH KODPPEKLUHH COBNANAlOT € IMJI0C-
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KoctaMu omop. Hauboabiiee 3HayeHHE Yxop MPH 3aTAHHOM PpAaCHOJ]O-
AKEHUH IJOCKOCTEH KOPpPeKUHH KOHKPETHOrO pOTOpa MOJCUHUTHIBACTCA
METOAAaMH COIPOTHUBJAEHHS MaTepuasoB HJAHM onpeaenasiercss «IpoaaB-
JJHBAHUEM>,

OntuMa/npHOe NMOJOXKEHHe TJIOCKOCTEH KOPPEeKIHH IJIS HEKOTODPBIX
PYHKUUN €4a4(2) paccmoTpens B . 11.1.

CyMMapHoe CMelleHHe LeHTpa Macc poTropa IMOA BO3IAEHCTBHEM
TONbKO Deggop NPH W maxe OVAET

€y KOP — Ykop T Butm KOD T e(:'r KOp - gnm Kop (1 10)

31ech, Kak U panee, C’'y; HOMKHO TMOACTABAATBCA TO, KOTOPOE OTHO-
CHTCAd K MAaKCHMAaJbHOHM 3KCIVIYATALlMOHHOU YIJIOBOM CKOPOCTH Bpaule-
HUSA poTopa.

OueBunno, uro 6anaHcHpoBKa B JABYX IJIOCKOCTSIX KOppeKuuu Oy-
JET yAauHOH, eCJy

— e Sy (111)

¥ HaY ¥ kop < ¢t aon?
Der non

rne ¢ — ———— onpeaeasercs no pasa. 2 'OCT 22061—76.

CT A0l i T
ilogcraBuB B (ploll) Beipaxkenus (109) u (110), nonyyum

(yHau“}’Hop) + r']“:}n Hay — E’{Jn KOp -t (QCT Hauy~~€ct KUD) T (glmﬂ Haw —— “rox t{op) < 1 ( 1 ]2)
——re v——— " 1 -‘\‘H .

—

€ ¢t aom

3aMeTHM, YTo Korga uHcaurteab GopMmyan (112) orpuuarened (T. e.
KOTA €crocr HAMPaBJEHO INPOTHB €crway) 3TO Jerye OCYLIECTBHMO.

Heckonbko noapobHee ycaoBHe AONYCTUMOCTH OGajaHCUPOBKU pe-
a/IbHOTO POTOpPA KaK KECTKOro paccMorpeso B pasi. 1l

10.11. PaccmotpenHoe 3ech H B 1. 9 1M0O3BOJISIET OLEHUTb BJHAHUC
YIPYIOCTH CUCTEMBbI «POTOP -— OMODPLI» Ha 3HAUYE€HUE JUHAMHUUECKUX
Harpy3ok Ha OMOpBHl [IpH pPAasAUYHbIX KO3(PduuueHrtax aucOHasaHCOB.

10.11.1. I'lpn nepBom pexume paboTbhl NOAUMKUIHUKOB, KOr/1a
K<<0,6, B ynpyroii cucreme «pOTOp —OMOPLI» AUHAMHUYECKAs HArpys-
K& Ha Omopax OT CTaTU4YEeCKOH HeypaBHOBEUIEHHOCTH MEHSeTCd He
TOJBKO ¢ YaCTOTOi BpallleHHUsd ILEHTpa MacCC, HO H C YacCTOTOH Bpaule-
HHUA ynpyrod JUHHM poropa (npeueccuu). Haubosabplilee 3HayexHue
3TOM HNHHAMHYECKOM HATUPy3KH Ha NePBOH JOPE30HAHCHOH YIVIOBOU
CKOPOCTH BpallleHHs1 poTopa MoxKeT OBITb NpelCTaBJAeHO (QOPMYJIOH
(100), ecau npUHATH enox=0.

F pun yl — mporwz (}f + aen + €c.),

a B cUcTeMe U3 aldCONIOTHO TBEPJbIX MATepUaNoB

_ 2
FII.HH TBl —= mpmm €cr -

Yurs (101), (102) n (108), monyuum
F

ava yl 1

— — Co (113)
S A =
Wkp on
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10.11.2. Tlpu craruyeckod HeypaBHOBEIUEHHOCTH MJf TPeThbero
pexXuMa HarpyxeHus NOJIUMNHWKOB KauyeHHs yIPYrod CHCTEMBl «pO-
TOp — onophbl», Korga K>1,4 u porop Bpallaercs ¢ AOPE30HAHCHOM
YacTOTOH, a 3a30p B NOALIMNHUKax umeercs, dopmyay (100) craeny-

CT MNHCATE C YYETOM E€nox — MOJOBHHBl PagHaJbHOLO 3a3opa Sas B
NONIUHIHUKAX KayeHHS.

S S
B [ICPBOM 'H.prjJIHH(E!HHH Crox = "‘“‘4_}'1"3"' HO3TOMY
F l %
aun yilt non
- = —“—':r—r—“é—"(e +‘)- (114)
F.IIHH TBI 1 _( ) (1 i pm) T
Wnea Con

IIpaBbie yactu paBencts (113) u (114) mokaselBalOT, BO CKOJbBKO
pa3 JIHHaMHYEeCKHe HArPY3KH OT CTATHYECKOH HEYPAaABHOBEILUCHHO-
C'H B YHNPYyIrHX CHCTEMAax <«POTOpP — ONOPHI» NpPEBBHILIAIOT AHHaAMUYeC-

KHe Harpysky B CHCTEMaX «pPOTOp — ONOPH» K3 aOCOJIOTHO TBEPABIX
MaTepHaJoB.

Bripaxenne (113) ykasnlBaer Ha C¢BfI3b NHHAaMHUECKOH Harpy3KH

C 3a30POM 2€nop B NMOJIIHNHHMKAX NPU TPeTbeM PeXKHME UX Harpyxe-
HUS.

10.11.3. o nepBoii pe30HAaHCHOH yIJIOBOH CKOPOCTH pes1 MNPO-
rud ynpyrod JHHUM MHOIOMAacCOBOTO pPOTOpPa HaNOMHHAaeT MOJOBHHY
CHHYCOHABLI H HazblBaercs nepsoi cobcTBeHHON GopMOH u3ruba poro-
pa (ueprt. 29a).

B6au3yn BTOpPOH pE30HAHCHOH yrIvJOBOH CKODOCTH BpAallleHUs pOTO-
pa ero ympyras JHHHS NPHHHMAaetr BUJA CHHYCOWIH, TIOKa3aHHOHW Ha
4ept. 29 6; onopHbie peakuun R, u Rp B miockocrax onop A u B npu

3TOM H3MEHSIIOTCS KakK MO 3HAUeHUK, Tak M [0 HANMPaBJEHHIO (4YepT.
29 b).

last poropa, 3KCOAyaTaUUMOHHAS VYIJOBasg CKOPOCTb BpallleHUA Ta-
KO0 KOTOPOro JexXHT BOJH3M TpeTbed PEe30HAHCHOI YIVIOBOM CKOpPO-
CTH mpes/3 POpMa ynpyroi JHHUM NMOKa3aHa Ha uepT. 29 c.

[lrockocTu, B KOTOPBHIX NPOXCXOAHUT H3TrubO peanbHOTO poTOpa Io
KaXkaoil u3 cobCcTBeHHLIX (opm Hu3ruba, BoOOlLIe TI'OBOPs, PAa3JHYHBI
(uepTt. 30). CoBOKYNHOCTb TaKMX MJOCKOCTEH 00pasyeT KakK Obl «XKecT-
KyI0» cHcTemy, Bpailatoulyiocs Bmecte ¢ poropoMm. Ilpu mamenenus
YIVIOBOH CKOpOCTH BpPAaLleHHS POTOpa H3MEHSAIOTCS MOIYJH nporubos
i yrJbl MEXAY IJOCKOCTAMH, B KOTOPBIX NIPOUCXOAHUT H3rud Io COOT-
BETCTBYIOLLEH ¢opMe, 4yTo BJeyer 3a CoOOH U3MEHEHHE 3HAYEHHH H
HanpaBJIeHUH ONOPHBLIX PEAKIHHU.

B peanapHbIX CHCTEMAax «POTOP — ONODPHI» HMEET MECTO JAeMIQH-
poOBanile B POTOpe ii B OHNOPAaX, KOTOPOe MhbI He paccMarpusand. lloj
Bo3xeficTBHEM 3TOro AeMNdHUPOBaHHST TJIOCKHe NOBepxHoctu I, 2, 3
(uepr. 30), comepxxaumue ¢opmbl u3ruba poropa, AeDOPMHUDPVYIOTCH.
Hame Bcero atoi pgedopmauded no ee ManocTd npededperalor.
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Pazpgen 11. YCNOBHUE AONYCTUMOCTU BANAHCHUPOBKM POTOPA KAK
«HKECTKOTO POTOPA» HA YACTOTE BPALLEHMA HMIKE NEPBOM
PEBOHAHCHOW CUCTEMbBI «POTOP — OfIOPHI» M
IKCNEPMMEHTAJIbHOE OMPEAENEHME TOTO YCNOBMA

[1.1. Tlo TOCT 19534—74 x XecTkuM pOTOpAM OTHOCHATCH BCE
POTOpPHI, Y KOTOPHIX mocae OGallaHCHUPOBKH B JABYX HPOH3BOJLHO BbI-
OpaHHBIX MJIOCKOCTAX KOPPEKUHH Ha 4acToTe BpalleHUs npu OanaH-
CHPOBKe HHIKe MEepPBOU PE3OHAHCHOW CHUCTEMBl «POTOP — ONOPLI» 3HA-
H€HHst OCTATOYHBIX AHCOANAHCOB B IVIOCKOCTSX OIIOP He MPEeB30HIYT
JAONMYyCTUMBIX 3HAaY€HHH HaA IKCIVIyaTallMOHHBEIX YacCToTax BpalleHHus.

Taknm o6paszoM, peilleHHEe © BO3MOXKHOCTH O6alaHCHPOBKH KOH-
KPEeTHOIro THI& PoTOopa KaK KeCTKOI'0 HJAH Kak IHOKOro 3aBUCHT OT
YaCTOoThl BpallleHU npH OaJaHCHPOBKE U MNOJOXKEHHUS NJOCKOCTeH
KODPEeKUHH.

Ho 310 He enxMHCTBeHHBIe MCXOAHBIE AaHHBIE, KOTOPhie BJHAIOT Ha
penienue.

Teopernueckoe paccMorpeHHe ycJa0BHSI 1ONYCTHMOCTH 0ajaHCHPOB-
KH PpOTOpPA KakK KEeCTKOI'0 HJAH Kak FUMOKOro H3JIOXKEHO HUXKe Ha INpHU-
Mepe MCMOJb30BAHHA TEOPUU COOCTBEHHHIX ¢yHKINK u3rnda Mex-
ONOPHOI'O POTOPA, CHMMETPHYHOIO OTHOCHUTE®JNbHO OMNOp, paboTawolyero
Ha JOPE30HAHCHBIX YaCTOTaX BpallleHUS MPH INePBOM pexuMe Harpy-
KeHuusa TMOAIHNTITHUKOB.

[Iporu6 y poropa Moxer ObIThb TmpeiacraBfieH B BHAe psina Pypbe
y(2)= ¥ 9,(2) = D a,¢ (2) (115)
n=1 n—=1

rne n—n-s1 ¢opma usruba poropa (n=1, 2, 3,..., n);
Yn(2)—n-a coOcrBeHHast (yHKUHUA nporuba peasbHOrO pOTOpPA HA
peaJIbHBIX OlOPAX;

a, — KO3(PQUUUEHT A1-r0 yjeHa pAxa NpH #n-H COOCTBEHHOH (PYyHK-
111 H.

Hns pasrpaHuyeHHd >KeCTKHX H THOKUX POTOPOB JOCTATOYHO BOC-
N0Jb30BaTbCA TOJBKO IepPBLIM UYJEHOM pas/joXeHHs y(2) mno colCrT-
BEHHBIM (QYHKIUAM @, (2), TaK KaK TPH TeX 4acToTaXx BpalleHHsa po-
Topa (HHUXKe NepPBOJi PE30HAHCHOH CUCTEMBl «POTOD — OIOPBI»), I[PH
hOTOPBIX HAayHHAeT CYIIECTBEHHO CKA3bIBaTbCHA €ro mporud, BHI3ZBLIBAIO-
11Mi1 MHAYKTUPOBAHHBIH aucOananc, onucandeid B n. 10.2.1, Banguue
UJICHOB psiga 6oJiee BHICOKUX TMOPANKOB peHedpexRUMO MaJo.

B ofuem ciayuae Jaxe pacyeT IepBOH COOCTBEHHOH (QYyHKUMH
1 (2) m3ruba peaabHOro POTOPa Ha peasjbHBIX OMNOpPax BechbMa TPY-
noeMox H yacro Tpebyer npuMenenuss IBM. llosTomy nas ympoule-
HHSI 1 SICHOCTH H3J0XKEHHST HHUXKe pacCMaTPUBAETCss CHMMETPHUUHDBIH
OTHOCHTEJBHO ONOD MEXKOMOPHBLIK HU3OTPONHHIH POTOP CTYNEHYaTOro
CCUXHIIS, LIAPHUPHO ONUDPAIOLIMHCA Ha ONOPbhl PaBHOW KECTKOCTH C
pacnpeneJeHHbIMH B OAHOH OCEBOH IIJIOCKOCTH JIOK2aJbHBIMU jJucbha-
Jdancamu., PacupejaencHue 3THX JOKAJbHBIX AHCOAMAHCOB XapaKTepH-
3VeTCs pacmpejeSeHHbIM 3KCIeHTpUcuTerom e(2) (uept. 31).
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IlorennuansHasi 1 KUHETHYecKasl 3HEPrus AedopMaldd Taxkoro po-
TOpa mo nepsoii ¢opMe usruba paBHa 3HepruH, pa3BUBAEMOU IpHu

BpalleHHH PpOTODpa paCIpCACJCHHBIMH IO HEMY aucbanaHcaMi.
L L

S'Elq 2} [y (2) |° dz — o* qu(z)[y(z)]2 dz—w?’ fmq(z)y(z)e(z)dz. (116)
0

D
BaMeHHB y(z)—-alcpl(z) NOTY4HM SHEPTHIO nepBod Qopmul u3ruba.

5. El,(?) [‘%‘Pl (2) ]°dz — o° S m (Z) [a,9, (2))Pdz =

= - S m, (2) a9, (2) e (2) dz.

-8(Z)

C
0,

Yepr. 31

OTkyna, uMesa B BHIY, UTO IepBasdg pe30HaHCHaAs YIVIOBag CKOPOCTh
BpallleHUs1 poTOpa B CHCTEME «pOTop-— OTIOPBI»

2
Wpesl —

LYE[ (2) [a,9; (2) 2 dz

mgy (z) (a9, (2)]2d2
0

MOJIVUUM

X mg(2) ¢ (2)e(z) de 1
a, =% — o (118)
[ ma @)1e: () ] dz ( ” ) — |

JHepruio CBOOOZHOH ReQOpMAUHH CHUCTeMBl pOTOpAa H OHOp MO
nepsoil Gopme U3rndéa MOXKHO TIPEACTABHTh TaK:

L L
(21, @ y1 @) P dz— 0* [ my(@)[3:(2)Pdz+ [ YOm0 —Co)=0. (119)
0 0

B cusy CHMMETPHUHOCTH POTOpPa OTHOCHTEALHO ONOP TPETbe cJhaarae-
MOg

93 O F (00n — Cor) = (0 55— ) B O + 51 ()]

B stux ¢opmynax my(2) — suHenHas IMIOTHOCTh POTOPA;.

El,(2) — nuHedHAas XKeCTKOCTb pOTOPA;
Con/2=Cona=Cons — ¥KECTKOCTb KaXJ0H ONOPHI;
Mon/2=Mops=Mong — TIPUBEJEHHAT MaCca KaXJI0H ONOPHI.
(Mon MOXKHO OIMNpPEAENHTb PACYETOM HJIH SKCISPUMEHTAJbHO MO COO-
CTBEHHOH DE30HAHCHOW 4acToTe OTOPH).
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[lepByio cobGcTBeHHy0 GyHKIHIO @)(2) B dpopmyae (115) peadb-
HOro pOTOpa Ha pea/ibHBIX ONOPax MOXHO MPeACTaBHTb B BHHE CYyM-
Mbl NepBOH cOOCTBeHHO#1 6a3ucHOH QyHKUHH f)(2) peanabHOro poropa,
IHapHHPDHO oONHpawllerocs Ha abCOMIOTHO XKeCcTKHe Onopnl, ¢ cobCT-
BeHHOH PyHKuUMen ¢o(2)=1 abCoOAIOTHO TBepIAOro poTOPa, LIAPHHUPHO
Oniipalolerocss Ha peaJdbHble ONOPH, KOTOpas ONpexesasieT ero mJjoc-
KO-[TapajljieibHOe cMelLeHUe H3-3a YNPYyrocTd OHop.

91 (2) =9 (2) + b, S, (2) =1+ b, f,(2). (120)

[logctrasus (120) B (115) u (119) ¥ BHIUTA paBHVYIO HYJO CyMMYy
mmam{qecmx Harpy3ok H peakUUHd ONOP

jm @)1+ 6./, )dz+ [1 + b, /,(0) ] (@2my, — Copd = 0, (121)

nome coxpauleHua Ha b =0, yuuTbIBasi, yYTO f;(O)-— , TIONYUHM
L

b, 5 El,(2) [ /1(?) } dz — o? | m,(2) f, (2) dz — ;0" 9 m(2)f; () dz=0.
0 0

.9To BhIpaxKeHHe CBOOOAHBIX KOJEOAHHH DOTOPA IPH ®==OMpes; pPE30-
HaHCHOH YIVIOBOH CKOpPOCTH BpalleHUs poropa CHCTEMBI «POTOD —
OTOPHI».

Tak Kak nepsas KpHTHYecKasi yIJiOBasl CKOPOCTb D€aJibHOTO POTO-
pa Ha abCoOJIOTHO XKECTKHX Omnopax Bbipa)aercsi uepe3 Oas3HCHbBIE
HYHKUHUHU Tax

- ' (122)

L

([ El, (2) [f] (2) |2 dz
L

é my(2) Lfi (2) 12d2

10
L

h[ mg (2) f, (2) dz

l
'bl —_— 7 —_ b01 ———————— bﬂlq)' (]23)

— " eI rnvEEiE
[ @171 (2) ) a2 () ()~

pe3l

{.aenposarteabho, H3 (120) u (123):
[

j mq (2) £, (2) dz
J1(2)
@)=+ e T (124)
qu(z) [f1(2) 2 d2 (w ) — |

pe3l

[Tockoabiy JI‘OJKaJIbeIe nucbasaHchl  (9KCUGHTPHUCHTETH e(2) Ha
yept. 31) pacmno/jioKeHb! B OJHOH OCEBOH MJIOCKOCTH (MPOCTPaHCTBEH-
Hoe DacloJOXeHHe MOXKET OBbITb CBEJEHO K JABYM OPTOTOHAaJIbHBIM
N10CKOCTAM); 3HaueHdHe TJaBHOTO Bektopa aucbanaHcosB poropa Oy-
et

L
Dc'r nay J" mq (Z) € (Z) az. ( 125)
()



Ecan ycTaHOBHTL KOPPEKTHPYIOIMe MacChl B MJIOCKOCTAX KOppeK-
udu / u 2, paBHOyjaseHHHX Ha [j=/{; ot omop A u B poropa, To
F1(ll) =f1(l2), Tak KakK DPOTOp cuUMMeTpHueH. Ecau paxe mnocne Oa-
dancupoBku D=0, To BCAeACTBHE TOro, 4YTO JIOKaJbHbIe gucbHasaH-
Cbl pacmpeneneHbl BIOJb BCEro poropa, a KOppeKlIus NpOBOMAHJIACH
TOJbKO B ABYX INIOCKOCTHX, MPH BpaulleHHH poropa ¢ OOJbILIOH pope-
30HAHCHOM yacToTOH OH OyaeT nporubaTbCcsd Mo nepson ¢opMme H3rHbda.

B cuny (118), (123) un (124) wnaubosabmuit nporud poropa 1o

nepsoil dopme uaruba Oyxer
L

([ m, (2) e (2) [¢1 (2) — 91 (1) 1 dz

yl — £ 9 “”Deal 2 1 o
5 m, (2) 9 (2)dz
{}

L L
{mgre(2)dz | [my(2)e(2)fi(2)dz
:-'bmi_ = i‘f“"" ~ *"‘“f1(51) X
j' mq(z)cp% (2) dz j my(2)e(2)dz
0

1 ]
X —m ———. (126)
( mr;:)1&31)2 . (“’le )2___ l
@ Bpe3t
ITOT NpPOrud BBI3OBET TAaK HAa3bIBAEMBI «HHIYKTHPOBAHHBIA» HIHC-
6anauc (cm. nm. 10.2.1)

L
DCT HHL — yl ‘s mq (Z) Py (Z) dZ. (127}
0

OueBuaHO, 4TO, €CAu Dcruna<<Der pon, MOXKHO HE yYHTHIBATHL THO-
KOCTb pOTOpa.
Taxum o6pa3oM, KputepH# yueTra rHOKOCTH poTOpa

§ — Dermmx (128)

Der non
Ecan B (128) nomcraButh (125) u (126) u 0603HauuTh OTHOIE-
HUe 3HAyeHHH TNaBHOTO BEKTOpA HauaJbHBIX AMcOAJaHCOB K TJIaBHO-
My BEKTOPYy AONYCTUMBIX HHC6HaNaHCOB Decr wau/Der gon=Kp, TO ycn0-
BHEM JAONMYyCTHMOCTH 0a/MaHCHDOBKH PEAJbHOI0O POTOPA KaK MXKeCcTKOoro
bvner

| L
| § my (2) ¢ (2) dz

B2 r_________]('p|<1_ (129)
l jmq (2) e (2)dz ‘
U

Bce pOTOpH, y KOTOPHIX 3HAueHHEJEBOH yacTd HepaseHcTBa (129)
MEHbIE €JHHHIbI, MOKHO 0aNaHCHPOBATbL KaK XKECTKHEe B ABYX MI0C-
KOCTAX KODPEKILHH,

[loncraBus (126) B (129) u o6Go3nauuB: a) ¢YHKIHIO, YUYHTHIBAIO-
HIyI0 XKECTKOCTH POTOpa W OmOp Npu mepsBod ¢opme u3ruba, cCBs3aH-

0}



HYI0 C IepBOH pEe30HAHCHOH VYIVIOBOH CKOPOCTbIO BpAaLIEHUS pPOTOpa

B CHCTEME «POTOp — ONOPEI», yepes 7
L

jf?lq (29, (2) dz
L ——— (130)
. " 2
Smg (2) 9% (2) dz ( Xp! ) 1
0 Wpesl
6) GyHKUHIO HAYANLHOTO SKCUEHTPUCHTETA Hepes Sle(2)]
\ my (2) e (2) 11 (2) dz
— == S[e (2) ] (131)
| my (2) e(2)dz
U
B) (PYHKIHIO OT yIJIOBOH CKOPOCTH ® yepes F
—F. (132)

Woe3st 2 1
%) -

Iloc.ic mpeo6paszoBanuil noayuuM
| FT00y (S e (2) | —f1 ()} K| < 1, (133)
rje boi—no ¢opmyte (123) cBsisaHa ¢ coOCTBEHHOH GyHKUUeH [i(2);
(p1(2)—mepBas coOcTBeHHas QyHKUUA nporuba peanbHOTO pPOTOpPA

Ha peaJibHbLIX 0Nopax;

f1(2)—coOcTBeHHas Ga3oBasi QyHxiuus nporuda peasbHOI0 pOTOPA
Mo 1nepBoi (opMe H3ruba Ha aOCOJMIOTHO XKECTKHX oIopax.

CobcrBenHo 6GasoBas dyHKRuUMS fi(2) MOXer OBITh MOJyYeHa Me-
Topom Croposa, rpadUyeckuM HAH aHAJUTHUECKHM MyTEM.

M3 Boipaxenus (133) Brano, uto gurypuas ckodxa moxer obpa-
laTbCss B HyJb NPH COOTBETCTBYIOUleM noabope [;, T. €. NOJOXKEHHUS
niIockocTed xoppexuuu. Ilpu arom ycaoBue (133) cobuaropmaercsa na-
XKe BOAM3M DPE30HAHCHOH YacTOThl, JTa OCOOEHHOCTh UCHOJNB3YeTCH
Vi1 0aJIaHCUPOBKHM B JABYX IIOCKOCTAX KOPPEKUHUH ABYXOMOPHBIX PO-
TOPOB, y KOTOpPHIX ©O>>1. TakHe NJIOCKOCTH KOPPEKUMUH Ha3bIBAIOTCH
ONTHMAJbHBIMH.

KoppexTupymwlline Macchl B ONTHMAJbHBIX MJOCKOCTSIX KOPPEKLHH
BLIBBIBAIOT B Te€Je POTOpPpa MHUHHMAJbHBIE H3rubalmoulie MOMEHTHI H
NO3BOJSAIOT NpH 0anaHCHPOBKE Ha 4acTOTe BPAUIEHHS HHXKe MepBOH
PC30HAHCHOM COXPAHUTbL AOCTHTHYTYIO YPaBHOBEIUIEHHOCTb B LIUPOKOM
AHanasoHe yacTOT BpalleHHUs pOTopa.

Has npuvepa paccMOTPHUM OLHOPOJAHBIM MEXKOMOPHBIM POTOP IO-
CTOAHHOH IKeCTKoCcTH m,(2)=const, y xoroporo mucbamnanc Duay
pacupeqesed B OCEBOH MJAOCKOCTH [0 nepBow ¢opme wu3ruba (4ro

BeCbMa BEpOSITHO), T. €. €(2)== e, sin (ft -—E—- , TOTJA
L <
je(z) sin (TE -—-) dz
Sle(@] =" L=
le(?)] = *—p——— = 2.
(e az
()
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Teneps ¢purypnasa ckobxa seipaxkenus (133) a,IpHMET BUJL
Sle( | = fi(l) = < —sin= ).
JTkyaa HerpyaHo Hautu [,=0,29 L, xoropoe obpaiuiaer BbipaxKeHHE
133) B HyJb He3aBHCHUMO OT 3HAUEHHSA J(PYrUX TMapaMeTpoB, ecJjaH
) = (Opes |-

10 ¥ Oyaer OUpeneisiTh MOJOXKEHHE NBYX ONTHUMAaJbLHO pPaBHOyHAa-
EHHbIX OT ONOP MJIOCKOCTEH ‘KOppeKuli OAHOPOAHOI'0 pOTOpa IIOCTO-
HHOIO CCYEHUS MPH pacnpefeseHUd ero JOoKaJdbHBIX OHCOANaHCOB IO
epBou ¢opme uaruda.

[Ipu oObluHOM B npakTHKe GanaHCHPOBKH Kp Dt 10 y pan

CT A0
1=~ 0 H3 3TOro BbIpadaKEeHUA CJACAYyET, UTO AJAA PACOCMOTPEHHOI'O CJAydadi

HIIp NIPH Wpes1/®==3,3 MOXKHO HE VUYHUTHIBATHL Nporubé potopa u Oa-
AHCHPOBATL €ro Kak XKeCTKHH pOTOP.

Ecnu JokanabHble aucbaJaHchl BIOJb PACCMOTPEHHOrO poTopa
acipenesJenbl PaBHOMEPHO, TO ONTUMAJIbHbIE MMJIOCKOCTH KOPPEKUHUU
acrosaraloress Ha paccrosiuun [;==0,22 L oT KaXI0# OMNOPHI.

st Apyrux KOHCTPYKUUH POTOPOB H PAaCIOJOXKEHHS HX OINOp IO-
OXKeHHe ONTHUMAaJdbHBIX IIJIOCKOCTEH TpeldyeT cHeuHaJbHOIO pPaccMoT-
13397820

[1.2. Paccmorpum T1pH npumMepa, KOTopble SABAAIOTCH KPauHHUMMU
AydasgsMn Tnojxasasiioulero OO0JbIIIHCTBA PEaNbHbIX MEXKOUOPHBIX PO-
OpoB. J[lag yhopolieduss HM3J0XKEHUS BO BCeX INpHMepax paccMarpi-
AIOTCsE CUMMCTPHUHBIE MEXOIIODHbIe POTOPHI, MMeEUIHEe JOKaJbHbIH
Hcdanane Duaw B CepeiMHe MEXKOINODPHOro paccTossHusdg L Hn Koppexk-

D,
HDVIOLLHE macﬁanancm—-g—*‘-— B JBYyX IJIOCKOCTSAX KOPPEKIHH, PacloJfio-
. C
KeHNLIX Hai CI0DPAMH KOHEYHOH KEeCTKOCTH 2““.

11.2.1. Porop (uepT. 32) nMeer »XKeCTKHH yd4acTOK 3HAUUTEJIbHOM

JIHHBL ¢ JIHHEHHOH MJIOTHOCTBIO Mt,(2) =const, yCTaHOBJECHHBIH HA Ba-
L C
Yy, Maccofi KOTOpPoro MOXKHO MNpeHeGpeub, ¢ XKECTKOCTbIO —r

€BbIX YUYACTKOB.

KOH-

93



BbiucinM 3HaueHus uneHoB ypaBuHenusa (133); Ha yuacrke Ipo
nepsBas cobcrtBeHHasd 6asucHas GyHKuug [ (2) =1.

Ha (123) caeayer, uyto npu my(2)=0 Ha yuacrke 0<CZ<[| 1
L—<<z<TL.

L—1,/2
m, (2)dz
by = Li‘_’f!? = 1.
| mg(2)dz
N
s (123) u (124), tak KaK boy==1, noayunm
9 (2) =1 ‘I"bm""'—fl"(i)""—': I + Df, (2).

(o) -
“Wpes

M3 (130) naxoanm

L—-—-qu.r—-llﬂ
m, (2) (1 + ®)dz
T — & 1,2 __ b - (“’peal )2
L—IPOT—IHQ - ‘ - (j) — {.URPI .

| my(2)[1 + ®Pdz
{2
M3 (131) naxoaum, uTo nMpH 2= -%—-S[e(z)]:f, (—g—-) =1, a np:
2==0 S[e(2)]=F(0)=0.
Takum o6pas3oM, ycaoBHe HONYCTHMOCTH 0aJaHCHPOBKH TaKOIY
POTOPa Kak XKeCTKOTO 3aMUIIeTCHA Tak:

( Wre3st )2
D1 nay “rp2

2
Der 10n (‘-”peal ) I

< 1.

43

3 pasencrsa (121) caeayer, uTo Aa1s pacCMaTPHUBAEMOro cjyuas
CUI‘I + mz[l _I_ (I) + Mon }: UJ2 ] — _!_ Mon :
Moot Mpot | ( ©Wpest )3 Mpor

Wip1
a u3 pasescrna (122) npu /,(2) =const 19 KOHIOB BaJa

L2 nZz \” 13
QJ El[(sin _l—) J dz

W] = ——mr————eee e == —
v " ) 2 mporl
{mg (2)11,(2) )2 dz
0
C
3 5 9 N poT
dMECHHB 0 H3 W%es) H YUTH, UYTO Mper = —5 , 4 IOJdd Hallerag
micpl
48E1
ciyyan  Cpop = 5, [OJYHHM, 4TO
]
2
Cﬂ]’] u-}peal i 1 _i_ ’non
CPﬂ'T w? [ (‘”peal 2 Mpor
Kpl | — )
Wkp1
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11.2.2. Oanoponubii porop (uepT. 33) MNOCTOAHHON MXKECTKOCTH
me(2) ==const. Ina rtakoro potopa mnepsas coOCTBeHHass Oa3ucHad

GyHKUUSA H3rnba

f1(2) == S!n('rc —-'E—) .

Dyap /2 Dyop/2

b —t—

=
Con/2

A

B
Con /2 ¥

® gy
L

.

UepTt. 33

Beluucnum 3HaueHns yjaeHoB ypaBHenns (133)

L z
j sin (rc—-—-) dz

v

() I, 4
bm'—'-:;j_“"' =T
Ysm‘f-’(n-—z-)dz "
0 \ ‘L.r
<, (z)z1+“‘l)5im(ﬁi)
pp
8
l-f-'-'""';q)
0
=0 ——g
| + — & 4 — ¢
o d 1';'2
L
Mpy  z = Sle(z)] =1

8
[Ipuunas — = I, nonyuum, ycaosue (129) nonmycrumoctH OasnaHCH-
e

POBKH MOJ00OHOI0 poTOopa KaK XKECTKOro

( Wnest )2 I
4 DCT Hau Wkp1

T Der non | (“’peal )2 ] !< 3
® l
M3 dopmyanr (121) caeayer, uro npr
I
5' m,(2) fi({2)dz = -:8_-— m,(2) L == % M ot s
0



= 0? | —mmm—— +
Mpot ( Wk pi )2 L Jpor
Wpes]
Ilo dopmyne (122)
i; > \72
sin —-) dz
,  EI é [( "L ] . E
Wgpr = ~— 5 ———————— — T ’
m 2 L3
! f[sinn --z—] dz "por
0
~ 48EI ) 0
a Tak Kak Cpop = 0 'O DUHAB ®°==® pes), HOJAYYUM

1 —0.2 (“’pesl )2
Con . (“’pem )2 “kp1 Mon
CpOT o | (‘”peal )2 Mpor
Wkp1

11.2.3. Porop (uept. 34) HMeer ABa XKeCTKHX yYacTKa, COEJHHEH-

Hble THOKMM BaJoM MaJoH Macchl. Ha XecTKuX yuactkax mgy(2) =
= Const.

Wy p1

Dy /2 Al Dk 12

Uepr., 34

Ilpu manom A/ nepBas cobcrBeHHast 6asucHasi QyHKIMA H3THOA
poropa Moxer ObITb NpeAcTaBjaeHa B BHAE pPaBHOOEAPEHHOrO Tpe-

L
YyIrOJbHHKA C BEPHIHHaAMH B Toukax A, B H -
L 22
Ha yudCTKE OT A:O J0 '—2—'f1(2)$T

Brlyucanm 3Hauenust ysenoB ypaBHeHus (133). B cuay cumwmer-

PHH pOoTOpPa OrPAHUYUMCH PACCMOTPEHUEM TOJIBKO €r0 MOJOBHHEI
L2 94
) 74
b S r————
01 L;’Q(Qz )2
j" — | dz
0 L .
Ji1()=1+4 3P —i— B UHTepBaJe 0<z<—-§- ,

3
>
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L/2
( ¢ (2) d2 _él___‘__l%_@
— e O B 3
| [9u(2)]2 a2 L+ ==& 4 — @2

0
Ecau npusare, uro S [e(z)j=1, f, (0)=0, a Tm( e
JONYCTUMOCTH 6aNTaHCHPOBKH TAaKOr'0 pOTOPA KaK XKecTKOoro poropa Oy-

AeT
( Wneat )2
O Der uay Pxp1
2 Der pon (‘”pem )2 1

()

Wpeat

2
) , TO YCJOBHEM

< 1.

M3 bopmyam (121) CﬂenyT, YTO MNPH
Mpor

[ my(2)f1(2) dz=——;

(“"‘Pl )2--0,25

Con __ 02 Dpest Mon
A B e am—— ’
Moot ( Wip1 )2 ] Mpor
.\ Ppeat -
a u3 paseHcrBa (122) wHaxomum
!
w?cpl 3....3_ 1-:4 _......E...._ .
2 Mpor (A1)3
0 2 48E7T
[IpHHAB = peas N HMEA B BHAY, UTO (o = Yk MOJIYyYuM
@ 2 i
1 — 0,925 ( pes )
Con _B(Wpem 4 Wypt + Mon
Cpo*r T Wkpi [ ("Jpe:u )2 Mpor
) Win1

11.3. 9kcnepuMeHTaJdbHOEe OMNpegeieHHEe KpHTE-
pusa (128) yuetra ru6xocTH poTOpP a.

Tax xak MeXAy AMHaMHYeCKOH Harpyskod or aucfasnaHca B fIIOC-
KocTH onopel A Hau B u ammautynolt KonebGaHHa 3TOH OmOpHl (ecsH
OHa KOHEYHOH KECTKOCTH) CyLIecTByeT B NepBOM IMNPHOJHNKEHHH JIH-
HeHHasi 3aBHCHMOCTb, KpHTepHH yuera rubkocTH poTopa (dopMmyna
(128) nacrodulero pasgena) MOXKHO 3alHcaThb Tax

9=D¢THHII — Aunz < 1.

o

Der pon Agon

10 U OyAeT yCJ0OBUEeM AONYCTHMOCTH 6aJaHCHPOBKH DeaJIbHOrO poTopa
KaK XeCTKOI'o poTopa, Korjga ¢ ero riOKoCTbI0O MOXKHO H€ CUHTATBLCA.

Ecan ©>1, To rubxocts poropa npx 6anaHCHDOBKE YYHUTHIBAThb
HeoOX0nHMO U ero ciaenyer 6aJaHCHPOBaTh Kak rHGKHH pOTOp B Tpex
Hayu 6o0Jiee MIOCKOCTAX KOPPEKIHH.
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Ecaun 8~ 1, To THO6KOCTb POTOPA YacTO elle MOXKHO He YUHTHIBATb,
HO 0a/aHCUPOBKY cCJjedyeT IPOBOAUTH Ha YacToTe BpallleHus, OJiH3-
KOH HJH DaBHOH I3KCIVIyaTAalLUOHHOH YaCToTe BpALUCHUS POTOPA.

[1.3.1. Insa onpepesieHHs aMIVIUTYJ KOJMeGaHUN Auux U Agon ONOP
A ¥ B oObITHOrO poOTOpa, BRI3BAHHBIX «HHAYKTHPOBaHHBIM AHCOaaH-
COM» OT Nporufa H AONYyCTHMBIMU AUCOATaHCAMH, CASAYET:

}) Ha uyacrore BpallleHnst, meHblIeli !/3 MakCHManpbHOH 3KCHAya-
TalKOHHON YaCTOTH BpallleHHs DOTOPa, MPOBECTH BO3ZMOXKHO TOUHYIO
0aMaHCHPOBKY pOTOpPA B ABYX IJIOCKOCTSIX KOPPEKIMH, ONPENEsHUB IpH
3TOM Dcr way 3TOTO pPOTOpA.

2) Porop cob6panHO © ycTaHOBJEHHOH MalllMHE pPa3oTHATb [0
MaKCHMa/IbHOH 3KCHJAYyaTallUOHHOH YacCTOTHI BpallleHUsT H HU3MEPUTH
aMITHTYABl u (a3bl kKonebanuit onop (Asps)) ¥ HAHTH HX CYMMY

2 (Aa, B)1.
3) YCTaHOBUTL B OCEBOH IVIOCKOCTH POTOPA CHCTEMY U3 TPeX KOHT-

ponbHBIX aucbanaHcoB. OAMH U3 HUX Dy, NpUMEPHO paBHHIA TIO 3HA-
YeHHI0 TVIABHOMY BEKTOPY HaualdbHBIX auc6anaHcOB Deruas, Hampa-
BUTb MPOTHB HEro, pPaclioNOXXHB ero B MECTe IPeANO0JaraeMoro Hau-
6oawpiiero nporuba poropa. ABa APYyrux KOHTPOJbHHIX aucbanaHca
YCTaHOBUTH, B TOH XKe OCEBOH NJIOCKOCTH, B IIOCKOCTAX KODPEKUHH
TaK, YTOOEl BCS CHCTeMa TpeX KOHTPOJIbHHIX AucbasaHCOB He co31a-
BaJjla CTaTHYeCKOH HJH MOMEHTHOR HeypaBHoBelleHHocted. (Pasnuy-
Hble Clyyad YCTAHOBKH CHCTEM KOHTPOJBbHBIX aucbanaHCOB Ha [BYyX-
ONIOPHOM pOTOpE MOKa3aHbl B Tabaule).

C6asiaHCHPOBAHHOCTb CHCTEMBI KOHTDOJIBHBIX Auc6asaHCOB MpoBe-

pAeTcs W HCHpPaBJseTCsd Ha YyacToTe BpalleHHUs npu OajaHCHUPOBKE,
MeHbllel !/; MaKCHUMaJbHOH 3KCIAYaTallHOHHOH 4YacTOThl BpalleHHRA
poTopa.

4) Potop cO6paHHON ¥ YCTARHOBJEHHOH MAalIUHBI C CUCTEMOU KOHT-
POJILHBIX AHCOANaHCOB Pa3OTHATb [0 MAKCHMaJbHOH 3IKCILIyaTallHOH-
HO# YaCTOTHl BpallleHuss ¥ H3MEePHUTh aMIJNHTYIAy H (da3bnl konebaHuhn
onop (A s)e HAUTH X(A45)2.

D) BBYUHCAUTL Pa3HOCTH

IE(AA-B)I"'E(AA' B)2|:Anmt'

6) CHap cucreMy KOHTPOJBbHBIX AUCOANAHCOB, YCTAHOBHThH Ha pO-
TOpe B TOH e OCEBOH INNIOCKOCTH, HO B ILTOCKOCTAX OMNOpD JAOMyCTUMBIE
nucbanancel Dy pjaon, paccuuraHHble mo pasa. 3 I'OCT 22061—76.

7) Porop cob6paHHO# MallHHBI C AONYCTHMBIMH aucbanaHcaMH
Dasnon Da3oTHaThL JO ® — MeHbile# !/3 MakCUManbHOH 3KCHJAYyaTa-
LLIHOHHOH YIJOBOH CKOPOCTHM BpalleHHS; H3IMEepHUTb aMINUTYABl H (da-
3bl XosneGaHUR omnop (@a,s)3 H HAUTH HX CYMMY 2 (&4,zr) 3.

8) [locuurats A,u;on NIPH 3 make HME€A B BHAY, HYTO AaMILIHTYIH

IpONOPUHOHANBHEL a; B dopmyae (118)
mgesl — ?

—_ 2
Azon =L (A4, Baon)s = L (Qa, B); ( ut Mauc) —

W _—
®pesal™ Pamaxc

Wpes; BBIUUCASAIOT MO dopmyse (117) uau ompeaensior KCIEPHMEH-
TaJabHO no m. 10.8.
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Homep cxemnbl

11

I

Pacnosoxende CHCTeMBl KOHTPOJbHEIX AHCGaJaHCOB
H TIJOCKOCTEeH KOppekllHH Ha poTope

[TIpumeganue

Koutpoabunii aucbananc Dyx MeXAy NJAOCKOCTS-
MH KOppekuuH [/ H 2 yCTaHaBJAHUBAeTCA B MecCTe Ipen-
nosaraeMoro HaubGoamllero nporuba potopa

[Ipexnoaaraerca Ha ydactke AB BaJa TOHKHH H 6e3
ACTOYHHKOB AucOGananco. Muaue cm. cayuan 1II

[TnockocTe KOppeKinHH 2 MOXeT pacnojaraTtbCs Ha
MEXKONOPHOM YyuacTke y omopu B. Pacnosoxenune
KOHTPOJIBHO CHCTEMBI OCTAeTCAd TEM XK€



001

I podoanxcenue

PacnosnoXeHHe CHCTeMK KOHTPOJAbHHX AHc6aNaHCOB

Homep cxemni H NJAOCKOCTeR KOPPEKUMH Ha poTope Upnrmeuanne
1V Ecau mj1ocKoCTb KOPPEKUHH PacmoJoXeHa Ha MeXK-
ONOPHOM ydYacTke, TO KOHTPoJbHHiH ancOananc Dy
VCTAaHABJAHBAETCA B KOHCOJe POTOPA
\4 Koutponbuuit aucbananc Dx YCTaHaBJIHBAaeTcs

Bo3je onop A uam B Ha KOHCOJMH, Y KOTOpok b>=c




NNpuMmeuanusa 1. Ecau wp332>ﬁ)>‘“pe31: TO Agon=2 (QA, 3)3-

2. Hacro BHroznee (nmo WMerolledics annaparype) ycraHaBAHBaTb He D4 pion »
2

Wy make |2 “pesl — w?
a D, an( ———————— H CPasy H3MEPATb AMIHTYAH (A4, Brom),
W mpea] o ‘*"3 MaKC
IIpH W3pakc- A
. HHA
9) Haiitu 9 = .

Aon

[IppuMeuanue, YcaoBHA YCTAHOBKH MAIIHHH INIPH BCeX TpeX H3MepPEHHSX
AMIIVIHTYA, KoJNeOaHuit AOMMKHH ObTh OJAHHAKOBHIMH, Oe3 coOM0leHHS KakKHx-NHOO
HHBIX ClleudaJbHHX TpeGOBaHHA.

11.3.2, KonuuecTBo ONHTHBHX POTOPOB, MNOAJMEXKAIHX KOHTPOJIO,
no n. 11.3.1, ycranaBauBaioTcss 710 PEeKOMEHAYEMOMY NPHJIOXEHHIO 4
k TOCT 22061—76. Ilo 3tomy e NpPHAOKEHHIO ONpeneasercs 3Ha-
yeHue 6, KOTOpOe XapaxTepHU3yeT ONBITHYIO MapTHIO.
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YACTDL Il

PEKOMEHAALUMM AN KOHCTPYKTOPA, PACHYETUMKA
M TEXHONOTA

Pazpaen 1. POTOPHl, KOTOPBIE MOXHO BANAHCHUPOBATL HA YACTOTE
BPALLEHMS HMXE NEPBON PE3OHAHCHOW* CUCTEMBD)
«POTOP — OTNOPLI»

[.1. Poropsl, y koroprix ©<<1 (no ¢opmyne (128) n. 11.1) mox-
Ho OasaHCHPOBAThL B ABYX TIOCKOCTSX KODPPEKUHH Ha JIOOLIX 4acTo-
Tax BpalleHHd HUXe NEepBOH PE30HAHCHOH CHCTEMBI «DOTODP-—OIMNOPhI»,
Koropas omucaHa B 1. 10.2. I vacTu HacTodAlWUX yKa3aHHH.

1.2. Ecau O~ 1, porop MOXHO GanaHCHUpOBaTh B [ABYyX IIOCKOC-
TAX KOPpPEeKIHH, HO YacToTa BpauleHdsa uUpud OanaHCHPOBKE NOJXKHA
OBITb BO3MOXHO OJMXKe K 3KCIJIYaTAallMOHHOH 4acToTe BpAallleHHS.

IIpuMegyanue Porops BHOBh paspalaTHIBAGMbIX H3JEIHH, Y KOTOPHIX 8 <],
COCTOSINIHe M3 BaJjla H HACAXKHUBAEMOro AHCKAa ¢ MaJbiM OTHOUIEHHEM TOJIIHHLI K pa-
AAYCY, JHaXe IPH nNpeHeSpeKHMO MaJOM IVIaBHOM MOMeHTe JaHcOaJaHCOB JHCKA,
KOTOPBIfi pacCMOTpPeH B pasf. D | uacTH HACTOAIIMX YKa3aHHH caexyeTr mnoche c6op-
KH noJABeprate AWHaMHueckKOoH O6aJiaHCHPOBKE, eCNH TOPUOBOe OHeHHe M[AHCKa Toche

Hacalky Ha BaJ He COOTBETCTBYET YCTAHOBJEHHOH B TeXHHYecKOA JIOKYMeEHTAllHH
TouHOocTH o TOCT 24643-—81.

Mpumep. IlaudoBanbubili Kpyr (uepT. 39).

ed Ll
A F7A
UepT. 35

1.3. Poropsl, noKanbHbie AucGanaHChl KOTOPHIX pachpelesieHsl,
Kak omdcaho B nm. 1.3.1—I1.3.7, yaaerca ycnemHo GaJaHCHPOBaTb B
ABYX IUIOCKOCTAX KODPEKIHH.

1.3.1. Porop umeer omuy cocpemoroueHHyw Mmaccy (uepr. 36),
[IPEACTaBAAIOUIYIO PAN [AeTaJied, ycTaHABJAMBAEMbIX B OJHOM INJIOCKO-
CTH, NEPNEeHAUKYJAAPHOI ocH poTOopa (HampuMep, JONaTK¥ TypOuH,

* Teopetuueckoe oGocHoBaHWe H3NoxeHo B pasi. 11 I yacTH HacTofAIHX YKa-
3aHUMN.
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6OATH COEAHHEHHH U T. A.), a 3TH Jeranud orbupamwtcsi Mo METOAY

CeJIeKTUBHOM COOPKH MO Macce H CTATHUECKHM MOMEHTaM.

[IpuMeuaHHs: )

1. [Ipu Maaom oGbeMe NpPOH3BOACTBA YCTaHOBKA JeTajied POTOpa MPOM3BORHT-
¢ MeTosoM noxsbopa fAeradeii (Hanpumep, AUCKOB) no (aKTHYECKHM HX IHcOanaH-.
caM H YCTaHABJHBAIOTCA OHHM TaK, uYTOOH [VIaBHBIH BEKTOp AHCOaJNaHCOB HE BHIXO-
JHJA 3a TpejesH AONYCKOB, PacCYHTaHHBIX no nm. 2—4 uactu Il HacroAmux YKa-
gaHHu. y

2. Kpenexuble H3fieNusi H ApPyrue AeTajH, PacnoJoXeHHHE Ha pajauyce, HE Ipe-
pHnapmemM 5% ot HauboJblero pajuyca poTopa, H OCH KOTOPHX Napaliie/bHbk

ocH poTopa, AONMyCKaercs moAGHpaTh TOJBKO MO Macce.

K

7

Uepr. 37

1.3.2. PoTop uMeer ABe COCPEAOTOYEHHbie MacChl (Hamnpumep, AHC-
KH) Ha JerkoMm rubkoMm Bajay, AHcOasaHCh KOTOPOTO IpeHeOpexKHMOo
MaJibl.

[Tpumep. [llnudosanbHbll KPYr €O WUKHBOM (uepT. 37).

[Tpumeuvanusa 1. JIse NNOCKOCTH KOPPeKUHH CJELYeT pPacloJsaraTh BO3MOX-
HO 6JauKe K LIEHTPaM COCPeIOTOUEHHBIX Macc,

2. JlonyckaeTcs npoBoAHTh 6ajsaHCHPOBKY no nn. 1.3.1.3 u 1.3.2.

1.3.3. Potop umeer 6osiee ABYX COCPENOTOYEHHBLIX MACC HA JIETKOM
ribkom BaJsy, npudem gucOasaHChl TMOCJHENHEro NnpeHeGpexxuMo Malbl.

Mpumep. Porop koMnpeccopa (uepT. 38).

Ias Takoro poTopa MOXKHO TNPHMEHHTb NpHEMB! 6ajJlaHCUDPOBKH,
onucanunle B nm. 1.3.3.1 u 1.3.3.2.

1.3.3.1. Bce neranu poropa 6anaHCHpPYIOTCA 0 COOPKH.

[IppMeuvanusa 1. 3HaueHHS OCTATOYHRIX AUCOAJAHCOB POTOpPa B IIOCKOCTSX
KOPpEeKIHY He HAOJXKHBEI TNpPEeBHINATh BEPXHHX 3HAYEHHH MNONYCTHMEIX AHCOANAHCOB,
BeIUHCAEeHHBIX o pa3x. 2 TOCT 22061—76.

2. Ilpy HasHaueHHH AOMYCTHMEIX AHcOaNaHCOB B NJOCKOCTHAX KOPPEKUHH KaX-
RO#t Aetanan caeayer yauteBaTh paszd. 10 Il gacTH HAaCTOAWIHX YKa3aHHf H BO3-
MOXHBle CMellleHHd JeTaJH H3-3a 0ajJaHCHPOBOYHOH ONpPaBKH, OTKJOHEHHA OT CO-
OCHOCTH M OTKJOHEHHS NOCaAOYHHIX IOBEPXHOCTEH, IIMOHOUHBIX, OGOJTOBHIX U APYV-
PHX CcOeJHMHEeHHH, KOTOpble [JOJHBI BHAEPXKHBAThbCH B INpefesaXx IONYCKOB pasMe-
POB, KaK noka3aHo B pasza. 2—7 II uwacru.

3. DtoT MeTon obecneuyBaeT MNOJHYIO B3aHMO3aMEHSAEMOCThb, IeJiecoo6pa3HOCTDb
ero NMpHMEHeHHS AOJXKHa OBITh 0O0CHOBAHA SKOHOMHYECKH.

1.3.3.2. IlpoBoaurca mnocaenoBatesbHas O6asaHCHPOBKa poTopa IO
Mepe YCTAHOBKHM M KpenJieHUus KaXJI0oH AeTaJH WJIH IPYINbl AeTalex.

[TpumMmeuaHud:

1. Kaxpgaa 6anaHcupoBKa J04KHa oOecneunBaTh yaeNbHHA aucOananc cHop-
KH, He HpEeBHIIAIOIIUA MNPHHATOrO AJAA HAAHHOrO POTOpPa HOMHHAJIBHOTO 3HAaUeHHH
AOTIYCTHMOro yjedpHoro aucbananca, onpeneneHHoro no n. 1.3.3 macrosmero pas-
nena.

2. DTOT MeToJ I03BoJseT H36eXaTh TIIATENbHOrO KOHTPOJS pa3MepoB pacho-
JOXeHHS, BKJIIOUAS B SKCHEHTPUCHTETH OTIAENAbHBIX AeTaJse.

3. Ecin BHIABAAIOTCH CAHIIKOM OOJbllHe HauanbHble AHCOanaHCH OJHOM H3 Je-
taJseil, ee MOXKHO cBajaHcHpPOBATh A0 COOPKH.

4. Pacnpenenenne B porope petanehr (aonarok, 60JTOB H T. . J1.) HAOJXKHO NpO-
H3BOAHUTLCA ¢ yyeToM 1. 1.3.1 HacTofulero pasnena.
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1.34. PoTtop, HeypaBHOBemeHHBEe MAacCCH KOTODO-
Fro cocpernoTtoYeHn BOJH3H OIlODP.

1.3.5. Potop, cuMMeTpHUHBI/I OTHOCHTENBHO ONOP, HMeMH#E DaB-
HOMEPHO pacnpejejeHHble HAH JHHEHHO H3MEeHAILHECS BNOJb POTO-
Pa JokaJdbHBIE AucHaJaHCHI.

{ipuMep. bapa6Gan neuatdHo#t maiunusl (gept. 39.)

IIpuMeuvanune PexoMeHayeTCs HCNO/Ib30BATH ONTHMAJbHLHE MJIOCKOCTH KOP-
pekuny no n. 11.1 1 yacTH MAM KOPPEKUHIO B TpexX IJOCKOCTAX no n. 1.11 Hacros-
liero pasnesa.

Kd PN

iA

RN 7

HepTt. 38 UepTt. 39

1.3.6. Porop umeeT xeCTKHil y4acTOK 3HauyHTEJNbHOM OCEBOH JIH-
Hbl, YCTAHOBJICHHBIH Ha JIerkOM rHOKoM BaJjay, npuyeM aHcOAaJaAHCHI
II0CJE€JJHEr0 NpeHedpekKUMO MaJbl.

Mpumep. bapaban namMaTH BHYHCAHTENbHOH MaliuHbl (yepT. 40).

ITpumeuanne. O6e NIOCKOCTH KOPPEKUHH JMAOJIKHB pPacnonaraTbCA B npe-
Jenax XKeCcTKOro ywqacTka.

Yepr. 40 Yepr. 41

1.3.7. Potop BBHINOJNHEH B BHAE POTOPHOrO NAaKeTa, COCTOAILLErOo H3
psAila COeAHHEHHBIX MEeXAY CoO0H meTaJteH.

[Tpumep. PoTtop komnpeccopa (uept. 41).

B0O3MOXKHBI CJAE€YIOLIHE CAYYaH:

1.3.7.1. PoropHuiii mnaker, ana obGecnedeHHs: B3aHMO3aMEHSI€MOCTH
3/1eMeHTOB KOTOPOTO HOJIXKHbI OBbITh BHINOJHEHb TpeboBanusin. 1.3.3.1.

1.3.7.2. PotopHHi nakeT Aonyckaer npu cO6opke B3aHMMHBLIH TOBO-
pPOT 3JE€MEHTOB, UTO NMO3BOJfAET NMOAG0POM B3aHMHBIX NOJIOXKEHHH 3Je€-
MEHTOB CHH3HTb HauyaJabHble gHcOasaHCchl poropa npu OanaHCHPOBKE
no mn. 1.4.

1.3.7.3. PoTopHBifi nakeT, NPOXOASLIMA MNOCJAeAOBaTeNbHyl0 cOop-
Ky Ha BaJy, NOJKeH yI0BjaAeTBopATh TpeboBauusam m. 1.3.3.2.

1.4. Tlpu HenaBecTHOM OCEBOM paclipeleseHHH JOKaJbHBIX AHcOa-
JIJAHCOB MEXOIOPHEIE POTOPHI MOr'yT OHITb YAOBJETBOPHUTEJNbHO cOa-
JJAHCHDOBAHLI Ha YacTOTe BpallleHHHA, MeHbleH, Ho OJH3KOH K TepBOH
pPE30HAHCHOH YacToTe CHCTEMBI «POTOP — OMOPHI», €CNH MOXKHO obec-
IEYHThp NpHeMJieMble 3HayeHHs HadaJbHbIX AHcOGansaHcoB mo n. 11.1

I yacTH HaAcTOAIIHX YKa3aHHH.
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Mpumep. PoTop naposoit TypOuHEl (4epT. 42).

[IpuMeuanune. Ecnu mocie pacueta STH IIpHeMJeMBble SHaueHHS HaYaJdbHHX

nuc6anaHCOB OKaXYTCS C/AHIIKOM MaJbIMH, TO HEOOXOZHMO HCMNOJb30BATh HHOH Me-
To4 OanaHCHPOBKHM.

1.5. Ha Husko#i uacrore BpaumieHus (HUXKe TEPBOH pe30HAHCHOM
CHCTEMBI «POTOP — ONOPHI») MOXKHO OajsaHCHPOBaTh U POTOPHL C H3-
MEHSAIOLIEHCH reoMeTpUel, ymoBeTBopsolne Tpe6osanusam nn. 1.1.1.2
uad 1.3 Il yactu. Ouy noapasnensiorcda Ha:

a) POTOPHl, HEYPABHOBELIEHHOCTh KOTOPHIX H3MEHAETCH HENpPephIB«
HO ¢ HM3MeHeHHeM YaCTOTH BpauleHuss (Haupumep, BEHTHAATOP C pe-
3HHOBBIMH KDBUJIbSIMH, POTODBI 3JE€KTDHUECKUX MAILUIMH, UMEKILHX 00-

MOTKY H T. IL.);

Yepr. 42 YepT. 43

0) poropH, HeypaBHOBELIEHHOCTb KOTODHIX H3MEHSieTCs 1O OIlpe-
NEeJEHHOH YacTOThl BPalieHHs H OCTaeTCs MOCTOAHHOH Ha 0oJiee BHI-
COKHX 4acTorTax (HampuMep, pOTOPHl ACHHXPOHHHIX JABUrartesen ¢
IeHTPOOEXKHLIM NMYCKOBBIM BBIKJIIOYATENEM).

1.5.1. Potoph, ykasannwie B n. 1.5 g, cienyer GanancupoBaTh Ha
FO¥ YyacToTe BpalleHHdA, Ha KOTODOH OHM AOJAXHHE TOCTOAHHO palbo-
TaTh.

1.5.2. Poropel, yxaszau#uie B 1. 1.5 6, crenyer 6anmaHcupoBaTh Ha

HaCTOTe BpAallleHHs BbIlIe TOH, NPH KOTOPOH lepecraer HIMEHATHCH
HEeyPaBHOBEIIEHHOCTD.

puMeuvaHue Heob6xoauMo YYHTHIBATH, YTO POTOPHl C H3MEHAWIUEHACHA reo-
AeTPHEH uyalle Bcero OBIBAIOT COAJNAHCHPOBAHBI TOJABKO HAJA OAHOH 4YaCTOTH Bpa-
NeHus HJIH TOJBKO JAJA OHPEHeNJIEeHHOrO AHana3oHa 4acToT.

1.6. Ha wyacrore Bpamiennss HuXe nepBod Pe30HAHCHOH YaCTOTHI
'HCTEMBl «POTOP — OHNOPLI» MOXKHO O0anaHCHpPOBATE CHUCTEMHB COEIH-
ICHHBIX POTOPOB (uepT. 43), KOTOpHE NOAPA3XENAIOTCH HA:

a) TpexOollQpHHLIE, KOTAa OAUH M3 POTOPOB ABYXOMOPHHEIA, a JPV-
'Ol POTOpP, XKECTKO COeUHEHHBIX C NepBBIM, HMEET OIHY ONOPY;

0) xorga pBa JABYXONOPHBIX pOTOPA COEIHHEHHI MeXAy <000
1yHTON.

[Ipumevanue. PesoHaHCHHE YacTOTH BpPalleHHSI CHCTEMH COEJIUHEHHBIX PO-

OpPOB He PABHH pPEe30HAHCHHIM HYacTOTaM BpallleHHA KaXXJ0ro H3 POTOPOB B OTHEJb-
OCTH.

1.6.1. PoTopul TpexonOpHBIX CHCTEM MOXKHO OGanaHCHPOBATHL OT-
€JIbHO, eCJH OHU yjaoBaAeTBOpsAIOT TpeboBanuam nn. 1.1; 1.2 uan a. 1.3.

[pu coenuHenuu 0GOUX DPOTOPOB pPEKOMEHAYETCH OCTATOUHBIE AUCHAa-
aHCBl B mJIOcKocTAXx 06eux momymydr pacnoaarate mop yraom 180°
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[Tocne coemuHenust nonymydr aucOGanaHchl B MJIOCKOCTAX OMNOp KaXK-
AOr0 pOTOpa He AOJKHBI IPEeBHIIATh RONYCTHMBIX 3HAYEHHH.

IlpuMeuvanHe Ecay TexHOJOrMYeCcKH 3TO BO3MOXKHO H 00OCHOBaHO, To O0a-
JAHCHPOBKY TaKuX CHCTEM MOXKHO NPOU3BOLHTE B cOope.

1.6.2. Korma ABa aByXONMOpPHBIX POTOpA, ONHpaAlOIHecs Ha COOCT-
BeHHBIEe NOMIUHUIHUKY, COeIUHEHBl BMeCTe, NPUYEM COOTBETCTBYIOILME
KOHCOMbHO PAaCHOMOMKEHHBIE MAaCChl NOJAYMYy{T MaJbl (10 CPABHEHHIO (
MaccaMyu POTOPOB, KaxKJABI POTOpP MOXKHO 6ajJilaHCHPOBATbH CaMOCTOS-
TEJbHO, €CAH OH yAoBjaerBopser Tpebosanuam nn. 1.1, 1.2 umu 1.3

1.6.2.1. deranu coeauHedus (Mydra M T. &) caeayer OajsaHCH
pOBaTh OTAEJBHO, NPU 3TOM JOJKHBL ObLITh YCTAHOBJEHBI NOMNYCKHpa3
MepOB BCex [MOBEPXHOCTEd BpPALIEHHS M HX HECOOCHOCTH OTHOCHUTE/bHC
:

NOCANOYHBIX INMOBEPXHOCTEH COCIHHSIEMBIX BaJIOB POTOPOB 10 pasfd. !

Il vactu.

[lipuMeuanue, [lonyckaerca OanaHcHPOBKa MY®DTH ¢ OAHHM H3 coeIHHeH
HHlX POTOPOB.

1.7. Poropsl, yaosaersopsiouiue nmn, 1,1—1.6, HO NOAMHNHUKH KO
Topeix paboraior ¢ xosdhdunuenrom ngucbananca K>1,4 (1. e. I
TPETbEMy DEXHMy HArpyXeHdssi B COOTBeTCTBHH ¢ pas3f. 7 1 wactu
ciaenyer OamaHCHpOBaTh, XaK ykazaHo B pasfa. 10 Il wactu nnsa ymeHo
[IeHHA JUHAMUYECKHX HArpy30K Ha OIOPHI.

1.8. Ha yacroTe BpauieHHss HHKe TNEPBOH pPE30HAHCHOH CHCTEME
«POTOP—OMOPH» OanaHCUDPYIOT KOJECHbIE Tapbl MOABUKHOIO COCTaB
XKeJe3nolx gopor., Mix 6anancupoBKa JMOJKHA NPOBOAUTBCA Ha OasnaH
CUDOBOYHBIX CTAaHKAaX, TO3BOJAIOUINX COBMEIUATh INVIABHYIO LEHTpPAJE
HYI0 OCh HHEpUHH KOJEeCHOH Tapbl C OCblO, MPOXOAAILLEH yepe3 rec
METpHUYECKHe LUEHTPhl KPYroB KaueHusd OaHxaxell.

1.9. ¥3:aml KoseHuaThIX BaJIOB JABHraTejell BHYTPEHHErQ CropaHH
B cOOpe, MeXaHHU3Mbl BO3BPATHO-NOCTYNATENAbHOI'O HEUCTBHA CJAEAYE
6anancupoBath ¢ yuerom TpeboBanuét nm. 1.1—1.3 | wacru Hacrtos

HIUX YKa3aHHUu.
1.10. Bo Bpemsi pas3roHa uau Bbibera npolieflIdXx 6anaaHCHPOBK

POTOPOB MOMKeT NMOBBICHUTLCSH ypOBeHb BUOpauMH coOpaHHOH MAlUMH!
Npy TNpOXOJAe PE30HAHCHOH uYAaCTOTHI BpalUEHUSA CHCTEMBI «POTOP -
onopbl», JloNyCTUMBI ypoBeHb 3TOH BHOPAUUU HOJXKEH COOTBETCTBC
BAaTb yTBEPXKAEHHOMY B TeXHUYECKOU NOKYMEHTAI[HH.

[.11. Ecam maByxonopHbli MHODOAHCKOBBIH POTOP HMEET s maxc—
= pest, TO AJis1 OfecnmeueHHs IJIABHOTO Nepexona 4Yepe3 Mpesr CJI¢
AyeT, €CJH 3TO BO3SMOXKHO, NMPOBOAUTHL Pa3deJbHO CTaTHYeCcKylo Oasnar
CHPOBKY B IJIOCKOCTH KOPPEKIUH, NPOXOASIIEH Yyepe3 LEHTP Macc P
TOpa W MOMEHTHYI) 06aJaHCHPOBKY B ABYX IAPYIHX TIIOCKOCTHAX KO]

peKUUH.

Pasagen 2. PABBANNAHCHUPOBKA U3ILQENNA

2.1. 3HaueHuqg Auc6anaHcoB B INIOCKOCTAX ONOp POTOPa B KOHL
TeXHHYECKOro pecypca MallWHBI HJH Iepen ee KalUHTaJMbHBIM peMO]
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ToM (npeaycmarpHBalOIIHM 6anaHCHPOBKY) COCTOSIT H3 TpexX BEKTOp-
HHX CJ1araeMuX:

OCTaTOYHHIX AHcOaJaHcOoB B IJOCKOCTAX omop mochae OanaHCHPOB-
KH (npH JBYX onopax Dy socr);

TEXHOMOTHYECKHX AMc6anaHCOB, KOTOpHE BO3HHKAIOT nocie OanaH-
CHPOBKH npu C6OpKe, MOHTaXe OMNOpP, COENHHEHHWH MALUUHBI, DPEryJ/H-
pOBKe H T. N. (pH ABYyX oNopax ZDra.m);

3KCIMIyaTallHOHHBIX AHCOaJaHCOB, KOTOpble BO3HHKAIOT BO BpeMs

paGoOTH MalllHHbl M3-32 H3HOCA, CTapeHud H T. I. (MPH IBYX ONOpax
2Ds4,85) .

[Ipumeuanue. [lepecuer U3 nyocKocTef KOpPPEKUHH HJAH H3MEDPEHHA B HJAOC-
KOCTH OIIOp MPOBOAHTCA mo pasA. 6. I uacrTs.

2.1.1. Ecau B naptuu OAHOTHNHHIX H3JEeNHH apHPMETHUECKHE CyM-
MHE HaubOJbIIHX 3HAUEHUH TEPEYHCHECHHBIX AUCOANAHCOB B TIIOCKO-
CTAX OJHOMMEHHHIX ONOp He NPEBHINAIT 3HAUSHHH MONMYCTHMBIX JIHCs
6a/1aHCOB D4 B non ra6n OT PA3HECEHHA B 3TH MJIOCKOCTH TJIABHOTO BeK-

TOpa AHCOANaHCOB Mporler non rasa AN npuHaroro mo I'OCT 22061—
76 xsacca ToYyHOCTH OaJaHCHPOBKH, TO B AAHHOH NapTHH MU3LENHM

ofeciieueHa NOJHast B3auMO3aMEHAEMOCTb MO AucOanaHcaM BCEX poO-

TOPOB B Te€UeHHe BCEro TEXHHYECKOTo pecypca HJAH N0 DeMOHTa, npe-
aAycMarpuBalollero 6ajaHCHPOBKY.

ITO yCJI0BHEe A ABYXOIODHHIX POTOPOB 3AMHCBHIBACTCA CHAEAYIO=
LIIMMH HE€paBeHCTBaMH

n m
DA. B non 1abn }DA,BnonBepr -+ ZDA.BTI+ EDA.BSI:
=1 Jj=1

— DA, B [OI BePXH. ~ Dpaaﬁ ’
rae Dui,s non sepxn — BEDXHHE 3HAYE€HHS AONYCTHMEIX AHCGaJaHCOB B
MJI0CKOCTAX onop A uau B;
D a,p pazs — HaunOOJbWIHe 3HaueHus aucbanancos or pasba-
JAHCHPOBKH B II0CKOCTAX omop A uan B.

2.1.2. B xome npoBepOYHOrO pacuera I[OC/]Ae BDKCIYATAUUOHHBIX
HCIBITAHUY OMNBITHHIX 06pasmoB YTOYHAKT D4 ppass, BBIABIASIOT «Y3-
KHEe» MecTa, T. €. TEXHOJODNHYeCKHe MU SKCIyaTalHOHHBIe (DAKTOPHI,
KOTOPHIe BHI3LIBAIOT Haubojblliylo pasbanaHCUpOBKY H, cooO6pasysicb
> 3KOHOMUYECKHMH H MPOH3BOACTBEHHBIMU BO3MOXHOCTAMHU, U3MEHS-
orT pabouyne uepTeXH TaK, UTOOb OobOecneuyuTh HelpeBHILLEHWE 3Haye-
1M D 4 5 gon rasn B KOHILEe CpPOKa cAyXKObl u3nenns. PazbamaHcHpOBKa
COHKPETHOND H3fgenus OyAer Pa3HOM NPH PA3JUUHBIX 33aNAHHBIX AJH-
"eJIbHOCTAX TexHHueckoro pecypca. (Hanpumep, ecaH ycraHOBKa Ha
)OTOP NOAUIUNHUKOB Moc/e 0alaHCHPOBKH BHI3LIBAECT HENPUEMJEMYIO
ya30anaHCUPOBKY, TO CJAedyeT peKoOMeHAoBaTh 6ajaHCHPOBKY Ha COO-
'TBEHHBIX IOMIIUNHUKAX WU TIOBHICHTH KJIaCC TOUHOCTH H3rOTOBJE-

IHg TOCAJOYHBIX MECT M MNOAIUUNHHUKOB WJH Jaxe H3MEHHUTb KOHCT-
)YKILUIO USAENHS M T.1.).
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Paspen 3. TEXHONOMMUYECKME AMUCBANAHCBHI B MNOCKOCTAX
OonoP U YCNOBME AONYCTUMOCTU CTATHMMECKOHM BAJNIAHCHPOBKM

3.1. Texunonmoruyeckue mucOasaHchl B IJIOCKOCTAX OIOpP poTOpa
o0yC/IOBJGHB psAfoM (akTopoB, HalmpHMep: a) TOYHOCTbIO H3TOTOBJIE-
HHS IIOBEDXHOCTEH AeTasjel, MOHTHPYEMbIX Ha pPOTOp mnocnae OajaHCH-
POBKH; 0) MOHTaXoOM NOJUIMIHUKOB MOCjae O0aJaHCHPOBKU (ecau Oa-
JAHCHDOBKA POTOpa NPOBOAMJIACH HaA Handax ero BaJjga 0e3 MOMILIHII-
HUKOB HJH, eCAd nocje 0aJaHCHPOBKH Ha CBOHX MOAIIHANHHKAX, II0-
ciefHde OblIM AEMOHTHUPOBAHBI M CHOBA VCTAHOBJAEHBHl IIpH cOopxe
MAalluHbl); B) OTKJOHEHHeM OT COOCHOCTH POTOpa H BaJjsa NpPHCOENH-
HaeMo#i Mamuub no 1n. 0.8 TOCT 22061 —76.

3.2. TouHOCTh M3roTOBJIEHHS NMOBEPXHOCTEH {eTaJel.

[Tpu oGpaborke meraJsell Bcerma A0ONYyCKAlOTCs NPOU3BOIACTBEHHBIE
norpeimrHocTd. IloBepxHoCTH Ba/MOB U OTBEPCTHH HUMEIOT OTKJOHEHHS
¢opmbl mo 'OCT 24643—81:

B TIOTIEPEYHOM CEYEHHH — OTKJOHEHHUE OT KPYIJIOCTH, T. €. OBaJb-
HOCTb, OI'PAHKY ¥ T. II.;

B IPOAOJBHOM CEYEHHH — KOHYCO000pa3HOCTb, OO0YKOOOPa3HOCTD,
CeAN000pa3HOCTb, OTKJOHE@HUE OT MPAMOJUHEHHOCTH OCH.

[ToBepxHOCTH HUAUHADHYECKONH BTYJKH H OTBEPCTHS B HEH HMEIOT
OTKJIOHEHHE OT COOCHOCTH OCeH, pajHaJjbHbBle H TOPIOBHE OHeHHuA,
BOJMIHIICTOCTb, HIEPOXOBATOCTh U [P.

BosnHucTocTs M mI€pOX0OBATOCTL IOBEPXHOCTEH AeTasel Ha HeypaB-
HOBEIUEHHOCTh BJUSAIOT MaJjo. JIHllp y JeTaned BBICOKOTO KJaacca TOUY-
HOCTH Oa/saHCHUPOBKH COCTOAHHE TMOBEPXHOCTH MOXKET HUrpaTh HEKO-
TOPYI0O POJib, OJHAKO Y TAKUX JAeTajJeH U KJjaacc LIepoX0oBaTOCTH I10-
BEPXHOCTH OOBLIYUHO OYEHb BBICOK, a4 CJAeN0BATENbHO, HEPOBHOCTH BECh-
Ma MaJbl.

B rex ciayuasx, korma HeT «0coO6biX TPeOOBAHUH, BHITEKAIOU[UX H3
YCJIOBUH PabGOTHI, U3TOTOBJEHUS HJIH H3MEDEHHUS HeTaleH», «OTKJOHE-
HHg GOPMBEI M pPACHOJIOKEHHA NOBEPXHOCTEH ONPAHHUYHBAIOTCS II0JIEM
AOMyCKa pasMepa HJAH PErjaMeHTHPYIOTCS B HOPMAaTUBHBIX MaTepHa-
Jax Ha 'IONYyCKH, He mpocraBiaseMmbley pasmepoB» (I'OCT 24643—81)

IDTH chayuau HauboJsiee pacilpoOCTpPaHEHH], MO3TOMY IPH MPOEKTHPO-
BAHHUM MOXKHO OPHEHTHUDOBATHLCA HA HHX U JHUIb IIPH NPOBEPOUHOM
pacuere yiKecTouyaTp I[Ipefe/qbHble OTKJIOHEHHS, €CTH 3TO OKaXeTcs
HEOOXOAUMBIM.

Bce pasmepnl oOpabathiBaeMOI'0 HU3AeNUSA SalLULIEHH MTONYyCKa
MH — JUOO TeMHU, KOTOPble CTOAT Ha 4epTexke, JUOO TeMH, KOTOPHIE
COOTBETCTBYIOT INPUHATOMY Ha JaHHOM INIPOU3BOACTBE KJjacCy TOUYHO
ctu 06paboTkyu CBOOOAHBEIX pa3MmepoB. HeoroBopeHHoe Ha UYepTexK¢
pagunaibHoe OHEHHUE, paBHOe VABOSHHOMY 3KCIEHTDPHCHTETY, HE C OJ
HO{ yCTaHOBKHM 00palaTbiBaeMbIX LUIUHIPHYECKUX (TOBEPXHOCTEH OT
HOCHTe/IbHO 0a3upVYIOIUX NOBEPXHOCTEH nand HIU OCH, ONPEAENAIT
Cs1 TOYHOCTBIO MeTradaaooOpabaThiBaloOllero CTaHKa; Ha COBPEMEHHBL:
CTaHkax oOHo, npumepHo 10—30 MKM, a TOpIlOBOe OHeHHE — MEHE:
10 MkM na HauboabiieM paauyce., B KaXaA0OM KOHKPETHOM CJIyua
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pacyera 3TH LUQPPH IO0JXKHBI YTOYHATBHCS MO HUMeplleMycs obopyno-
BAHHIO.

3.2.1. Tlycty UUAHHADHYECKAs H3OTPONHAS BTYJKA COMPATaeTcs C
BajioM cOanancupoBanHoro poropa. llpeanosoxum, ytro Kak BTYJKA,
Tak ¥ Baa obpadaTeiBanuch KaxKAblH He ¢ OAHOH ycraHOBKH. IIyCTb
BHEIUHIIH ¥ BHYTPEHHHU AMaMETpPH BTYJAKH M JUaMeTp BaJja MOA TNO-
CaaxKy MAOJMKHBI H3MepATbCA KaauOpaMH, MHUKPOMeTpAMH MM IITAH-
PEHUHUPKYJNSIMH, UYTO IO3BOJSET ONPEAESHTb TOJBKO OTKJOHEHUS (op-
MBI TpexX MOBepxHOCTeu. B 3TOM ciayyae cagmyer OTHEeJbHO y4ecTh He-
COOCHOCTh JABYX LUHMJIUHAPUUECKHUX [OBEPXHOCTEH, yKasaHHBIE B II. 3.2.
(Ilpy usmepenuu, Hanpumep, HHAUKATOPOM JNETANH, YCTAHOBISHHON
B LIEHTPaxX, OTKJAOHeHUSA (POPMBI U COOCHOCTH H3IMEPSIOTCS COBMECTHO).

[Tepeuncnennble OTKJIOHEHHS NPHBOASAT K CMEIIEHHIO LeHTpa Mace
BTYJIKH W BO3HHKHOBEHHIO YyAeJbHOro aucbasaHca BTYJIKH, KOTOpPOE B
CBOEM MakKCHMAaJbHO BO3MOXKHOM 3HaueHUUM MOKeT JOCTHYb apudme-
THUECKOU IOJYCYMMBl ITEPEUUCAEHHBIX NATH HAHOOJBIIUX PafHajbHBIX

OHeHHH (TPH OT OTKJIOHEHHH (POPMHI U ABE OT HECOOCHOCTH)

5
O p1

b

2

€y, =

i=1

rue Or — noje AONyCKa AUaMerpa (-H LWUJIHHAPHYECKOU MMOBEPXHOCTH
HJIH ToJie JONyCKa paluadbHOrO OHEHHUS OTHOCHTeJNbHO OasHpYIOILHX
OCe UJIM NOBEPXHOCTEH BaJjia H BTYJIKH.

Ecay nunuHipuyeckHe NOBEpPXHOCTH BTYJAKH oDpabaThBadUCh 32

OJHY YCTAaHOBKY, TO HECOOCHOCTb MOXKHO He YYHUTHIBATh
3

S i
(=3
, 2
=1
B Tom cayuyae, xorjga 3ajaHpl paguanbHble OHEHUS TOBEPXHOCTEH

Bajla H BTYJKH, OTKJOHEHHs B npeaenax HNOJEH [MONMyCKOB pa3MepoB
BOUJAYT B 3aJaHHble OUEHUA U

. Opan + BBT}’JI
&y = ——5
MakcuManabHo BO3MOXKHOE CMelleHHe IeHTpa MacC BTYJIKH B De-
3y/JbTaTe TOPLOBHEIX OHEHUH

2
€, ropiy — E €ropn j »
j=1

TAE éropus — CMEI€HHe LeHTpa Macc BTYJKH B pe3yaprare OUeHHA
Oropwy j-TO TOpPLA Ha AHamerpe D.
. n P Dd"—dd‘ 8

e " i ]

€
TOPLL 64 myer D TOpU f »

rie ¢ — IIOTHOCTb MarepHaJsa BTYJIKH,
D 1 d — HapyXHbIH ¥ BHYTPEHHUH AHAMETPBI BTYJKH.

OueBuaHo, yTo HauboJplliee BO3MOXKHOE 3HAUeHHE IJIABHOTO BEK-
TODA TEXHOJOTHYECKHX AUCOANaHCOB ASTaJH OT paAuaJbHHIX H TOP-
LOBBIX OHEHUH Oyaer
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5

2
B p; Dt — A4 Bropu j

e 2 2D - 2

OdeHp yacro B npejenax AONYCTHUMHIX OTKJIOHEHUH (POPMEHI M He
COOCHOCTH NOBEPXHOCTEH UHJHHIpPa JeXaT M Nepekochl, BhH3blBaloliye
MOMEHTHYIO HeypaBHOBeIleHHoCTb, OAHAaKO0, KaK 310 BHAHO H3 pasd. d
[ yacTH HacTOAWMX YKas3aHHA, {@eTaad B 3TOM cjaydae OOHYHO OY-
AYT BBHI3BIBATh 3HAYHTEJbHO MOHbIIHE TEXHOJOTHUEeCKHe IUCOaNaHCHI
B Oonopax, Hexenu HauboJiplive BO3MOXKHEIE TEXHOJoTrHyeckue aucha-
JaHCHl OT CTATHUECKOH HeypaBHOBelleHHOCTH. Ilosromy mpu pacemor-
Pe@HHH MAaKCHMAaJbHO BO3MOXHBIX TEeXHOJONHYEeCKHX naucbalaHCOB B
[MIOCKOCTAX ONOP 4acTO AOCTATOUHO YUHMTHIBATH TOJIBKO HaWOOJbLIYIO
BO3MOXKHYIO CTaTHUYECKYIO HEypPaBHOBELISHHOCTh AETaJlH.

[lonyyeHnnifi pesyaprar NO3BOJSET KOHCTPYKTOPY YBHJETb, KaKOH
pa3Mep IpH HaMeyeHHOH TOYHOCTH H3TOTOBJIeHUS BHI3OBer pa3banaH-
CHPOBKy HauboJablleHd BeJIHUYHHBI NMOCHE NMOCAAKH AeTaau Ha Baja. Me-
HASL KJacC TOYHOCTH H3TOTOBJIEHHA OTAEAbHHIX Pa3MepoB, MOXHO H3-
MEHATb 3HaYeHHe TEXHOJOTHYECKOro yAenbHOro auwcbanaHca Jeranu
H Noao0paTs TAakoH KJacc TOYHOCTH, KOTOPHH OO0eCneuynT NnpHeMJaeMEhle
3HAYEHUS TEXHOJOTHYeCKHX RuCcOaJaHCOB B IUIOCOKOCTAX ONOpP. ITH
TpebOBaHUS JOJIXKHB YBA3LIBATHCA C 3KOHOMHUKOH IMTPOHU3BOACTBA H C

€ro TCXHOJOPHYECCKHMH BO3MOXKHOCTAMHU.

IlIpuMeuanus:
1. Texnonoruyeckne aucOanaHch B IVIOCKOCTAX ONOP ONpedeNAIOTCR INyTeEM pas-

HeceHUA Dy cr ner Do dopMmynam pasg. 2 'OCT 2206i—76.
2. HenoapuxXuble nmocajky B OTJHYHE OT NEPEXOJHHIX HEJNOCTATOYHO YETKO CJe-

AYIOT H3JOXKeHHBbIM BHIBOJAM.

3.2.2. Npumep. CranbHON NOJBLIH OJAHOPOAHBLIH UHJAHHIP, NOBepX-
HOCTH KoToporo oOpabaThHiBaJuCh He ¢ OAHOH YCTaAaHOBKH, HaCaxXHUBa-
€TCA 10 HAmpPsXKEeHHOH mnocalke Ha Baja ¢OaJaHCUPOBAHHOTO pPOTOPA
(uepT. 44), vands KOTOPOrO W MECTO NNCAAKH HUJAHHApPA 06pabaThl-

BaJUCh TAaKXKe He ¢ OAHOH YcC-
25 TAHOBKH. 3HaueHHe TIJIaBHOIO
\/ BEKTOpa OCTATOYHHIX AucOaJiaH-
T coB BaJa D¢roor gax=0,6 - MM,
Marepuan — craap 40 1o

[OCT 1050—74.
Tax kak oco6bix TpebGOBaHHA
K TpedesbHBIM  OTKJOHEHHUAM
dopmel HeT, TO no 'OCT 24643—
81 Bce 3TH OTKJOHEHHS OrpaHu-
B UYUBAIOTCA JIOJIEM [ONYyCKa Ppasas
Mepa, KpoMe B3aHMHOINO Pacio-
80 | JOXEHHA ToBepxHOocTell 80 m
230 A, XoTophle OrpaHHYeHH Ha-
HOOMBIIUM B3aHMHBIM paaHaJbe
HBIM OHEHHEM.

Dy o ner — M ey (.e};', + €5 Topu) — M yeq

030 M4

|
|
Q80

Yepr. 44
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Onpenenum ciaaraemele GopMmyJanl (a).

1. Tlone monycka &30 H sana poropa: §;=0,015 mm.

2. Tlone nonycka 30 A orBepctus nuanuipa: 06,=10,023 mm.

3. llone nmonycka @80 uunusapa no Bs: Osuaxce==0,4 MM.

4. Haubosapliee paguanbpHoe Ouenue mnosepxuoct &80 orHOCH-
TesabHo noBepxHOCTH L30A: 6,=0,03 MM (o m. 3.2 HacToslero pas-
jena);

5. Haubosasluee panuanproe OGueHne mosepxHoctH F30H poropa
OTHOCUTENLHO MOBePXHOCTH ero uand Oswaxe=0,03 MM (mo m. 3.2
HacToslero pasnena).

6. HaubGonpwee TOpuoBOEe OGHeHHE UHAHHAPA Oroput=0ropus=
==0,01 MM nHa HauboJsbmiem paauyce (mo m. 3.2 HacTOsflero pasje-
Ja).

Hanbonbliee BO3MOXKHOE 3HAueHWEe IVIABHOTO Bextopa AuclanaH-

COB UHWJHHADA BCJAEACTBHE pajHasbHbIX OHeHMA H mocagku Ha cba-
JJAHCHPOBAHHBIK Bal poTOpa

BRI
Dc‘l‘ AeTt =mue’r2 R ’
rJAe
5 3, 4 3, 4+ B 3, 4+% 0,01540,023 4+ 0,4 0,034 0,03
Ri 71 2 3 4 S ’ ’ o~
n {(D? — d2 o 3,14 (82 — 32
Doy yer = o o8 B2 2 C T 5.7.85.0,95~0678 o mu.

M3 3sroro BeipaxkeHHsg BHAHO, uTo 83=0,4 MM cosgaer Ha mIOpS-
NOK OO0OAbLIUK TexXHOAOrHuecKUuH aucbanaHnHc, Hexeayd oCTalbHbiEe OT-
KIOHEHHd. OyeBUAHO, AJs1 yMEHbUICHHSI TEXHONOTHYECKHX aucHasaH-
COB B IIJIOCKOCTAX Omop npu cOOpKe Takoro poropa cjeayeT B Nep-
ByIO ouepelb YBEJAHYHUTh TOUHOCTb M3rotoBaeHus <&80.

Hauboabitee BO3MOXKHOE 3HAU€HHe IVIaABHOIO BeKTopa aucOaJiaH-
COB UHUAMUHADPOB BCJAELCTBHE TOPLOBHIX OHEHUH

t Dt-gt 3,14 _
DCTTOpu :"'éz' PT 'QBTﬂpuﬂ-é-;— . 7,85 . 103 X
804 — 30¢

X . 20,01 =0,39 r - MM.

80

[Ipumeuanme., [Ipu usmepennn ramuOpPOM UM IUTAHTEHUHUDKYJIeM Oiopn
NPHMEPHO pPaBHO HOJOBHHE PA3SHOCTH HauOOABIUEX SHAYGHHH DACCTOSAHUH MeXAy
TOpLlAMH, H3MepEHHHIX TI0 KOHIAaM OAHOIO M TOrO K€ JgHaMerpa, IipH H3IMePeHHH
HHAUKATOPOM Oropy PABHO H3MEPEHHOMY 3HAYEHHIO TOPILOBOro GUeHHS.

[1aBHBIE BekTOp AHCGA/AHCOB HUHAHHAPA BCAENCTBHE TEXHOJOTH-
YECKHX NOTPEITHOCTEU €ro H3rOTOBJICHHUS M TOCAAKU Ha cOanaHCUpoO-
BAHHBIH BaJ POTOPA MOXKET AOCTHYbL 3HAYEHHUS

Dy ot ner — Dey ocr pan + Dc'r ner i Doy TOp — 0,6 + 678 4+ 0,39 =~

~ 679 r - MM.
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Kax BUAHO H3 npumepa TOPLOBOe OWEHHe MaJO CKa3hIBaeTcsd Ha
HeypaBHOBEIIeHHOCTH Jerand., Haunboabiine texHoJoruueckue nucba-
JaHChl BHOCHT paauajavHoe Ouenue.

3.3. HQuc6anaHcel OZHOH MAE€TANH MAaCChl Mper ONPEHEISIOTCH pa-
OJHAJIbHBIM M YIVIOBBIM CMeELleHHAMH MNOCaJ0YHOH MOBEPXHOCTH JeTalH
OTHOCHTEJbHO IJIABHOH IEHTPAJbHOH OCH HHepuuu neranu. Hna or-
NEeJbHOH JeTaNu CH0XKHOH (GOpMBbl HMJAH COCTOSLLIEH H3 HECKOJbKHUX 3Je-
MEHTOB, 3XKECTKO CBSI3aHHBIX MeXAy coOOH, IJiaBHBHIH BeKTOp AucOa-
JTaHCOB MOXKeT OBITh HalAeH no popMmyae

5. _ (Derzenh~ (Din genk

CT. ger — 2 )

nne (Decraer)1 B (Der ger) 2 — H3MepeHHBEe Ha 6aJaHCHPOBOYHOM CTaH-
Ke IJIaBHBle BEKTOPHI AucOanaHCOB AeTaju NpH JBYX €€ IOJOXEeHHAX
Ha O0OajlaHCHPOBOYHOH OINpPaBKe, NOBEPHYTHIX BOKPYr OCH BpalleHus
onpasku Ha [80°.

[Ipr TakoM crnocobe onpeneseHHd IVIaBHOro BekTopa JAHc6alaHCOB
JeTajJu aBTOMATHYECKH HCKJAIOYASTCH TIJIABHHIE BeXTOp AucOalaHCOB
OIIPaBKH.

Ecnu xe npoBogurcs usmepenne Der ger TOJABKO IPH OJHOM IT0OJIO-
JKeHUM JeTtanu Ha olpaBKe, U3MEPEHHBIH IVIaBHBIA BEKTOD COCTOUT W3

DCT JI.ET+-DCT onp-
Hast 370l Ke gerany rylaBHbIH MOMEHT aucOadaHCOoB
M . (MD .II.ET)l - (MD neT )2
D ger — o ’

rne (Mprer); B (Mpger)o — M3MepeHHBe Ha 6aJaHCHPOBOYHOM CTaH-
Ke IvIaBHhie MOMEHTH nucOanaHCOB JdeTalH NPH JABYX €e IOJOKEHHAX
Ha 6anaHCHPOBOYHOH onpaBxe, moBepHyThIXx Ha 180° BOXpyr ocu, mep-
NeHAUKYJASIPHOUX OCH BpallleHUs ONpaBKu (IpU COXPaHEHUH OJHOH H
TOH Xe o6lled o0pa3yrolleld nocagoudblX MOBEPXHOCTEH).

IIpu takom cmocobe ompepeneHHs TIJaBHOTO MOMeEHTa aucOanaaH-
COB NeTaJii aBTOMAaTHUYECKH HCKJIIOYaeTCA IVIaBHBIH MOMEHT aucbanaH-
COB OIpAaBKHA.

Ecnu xe nmpoBomuTcs uaMepenne M pger TOJNBKO TPH ONHOM IOJO-
JKEHHH JeTajJ¥ Ha ONnpaBKe, H3MEPEHHBIH TIJIaBHBIA MOMEHT COCTOMT
u3 MD.H,ET—I_MDOHD

HaubGoapmide oxXupaeMble 3HAaYyeHHA STHX TIJABHBIX BEKTODPOB IO
pesyJabpTaTaM H3MEDEHHY, NmpoBefeHHbIM Ha N Jeransgx ONLITHOR nap-
THH, ONPEASNSAIOTCH Kax NokaszaHo B um. 9 u 10 pekoMenayeMoro mpu-
aoxenusa 4 x 'OCT 22061—76.

3.4. TexHonoruuyecxue nucbanadce, BHoOCHUMB e O a-
JAHCHPOBOYHOH ONPABKOH

PaguansHoe OHeHMe 8gronp MOCALOYHOH MOBEPXHOCTH OINPABKU U3-
MepseTca HHIHKATOPOM JIJd JIMHEUMHBIX HM3MEepPeHUM IPU TIPOKaATHIBA-
HHU ONPaBKH Ha ee ONOPHBIX MNMOBEPXHOCTAX (OOBLIYHO MOBEPXHOCTAX
nand). dro pagHanbHoe OHeHHe SABASETCH IIOCTOAHHOM BeIUYUHON
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A8 HNaHHOH ONPaBKH, KOTOpOE€ BHOCHUT OLIHOKY B TIJIABHBIH BEKTOP
OanaHcHpyeMou netasii, paBHYIO:

—

BR olIp

ADCT ner = Myer >

IToepxHOCTh GanaHCHPOBOUYHOM ONPAaBKH, Ha KOTOPYIO YCTaHaBJIHU-
BaeTcst OajsaHcupyeMas jpaeTajJb, H OIOPHBIE IOBEPXHOCTH OIpaBKHU
I[OJI}KHI::I IPOXOAHTbL OKOHYATEJNbHYI0 00paboTKy 3a OJZHY YCTaHOBKY,

B NMPOTHBHOM Ciiyyae HEOoOXOLUMO HU3MEDHUTh IEPEKOC OCeH Jonp ITHUX
[I0BEPXHOCTEH.

banancupoBounas onpaBka Jo0JxkKHa OajaHCUPOBATHCA HA ONAHH
KJacC TOYHOCTH 0anaHCHPOBKU O80J/ee XKECTKO, HeXejgu GanaHcupye-
Masi Ha HeH JeTab.

Il ppyMeyanus:

1. BoaMoXHEII nmepekoc B MecTe mocajku OanaHcupyeMoil jaeraan Ha OGajaHcu-
POBOYHYK) OIPaBKy MOXET BLI3BATh CYLIECTBEHHVIO MOMEHTHYIO HeypaBHOBEIeH-
HOCTb, ONHCAHHYIO B pasfA. o | yacTH HacTOALIMX YKasaHHH.

Ona joJxiaa OwThL yuTéHa KakK mokKasdano B 1. 3.3 HACTOsUIEro pasjaena npu
NPOEKTIIPOBAHUHY JeTajied U I'PpH HAa3HAYEHHH TEeXHOJOTHYECKHX IPOIECCOB.

2. OnpaBky MOXHO TPOREPHUTh, BCTABHB €€ APYrUM KOHHOM B HACAXKUBAEMYIO
leranb M HU3MepuB AHCOAJAHCHI A0 H INOCJAE 3TOro INOBOPOTA.

3.4.1. Ilycrs ,lByXOHf)prIH DOTOD MAacChl Mpor COCTOHUT H3 JETaJH
Mper, HACAXKEHHOH Ha cOaJaHCHPOBAHHBIA BaJ € MacCoH Msaa. Ilo-
cagxa BBINOJHEHA Ha MJHUHE [jer C YIVIOBHIM Yy U pPalHaJbHBIM € CMeE-
HIeHHAMUA OCH JHeTaJud OTHOCUTEJNbHO OCH, COENUHSAIOLIEH LUEHTPHI MO~
BEDXHOCTEH KayeHUs Lamng BaJjga poropa H3-3a MOTPelIHOCTed H3TO-
ToBJNenus (Hdedopmanuei poropa 4 onop nNpeH~IperaeM).

YIJ0BOoe CMellleHHe AeTanu COOPAHHOIO priopa OTHOCUTEJLHO OCH,
NPOXOJAALIEHA Yepe3 LEHTPHl NMOBEPXHOCTEM KayeHHda Hand sajsa, B ca-
MOM XyIlIeM caydae Oyjaer

T = Tsan -+ To1s )

0 Rgan

rjne Toan =~ 1€ Yean = HauboJsplliee BO3MOXHOE  YIJIOBOE

JerT
CMeEllleHHe OCH TIOCaJ0YHOU IOBEPX-
HOCTH BaJa OTHOCHTEJBbHO OCH, COe-
JIMHAIONIEA IeHTPphl MIOBEPXHOCTEH Ka-
yeHHs ero uand;
Spean — ITOJIE JNONycKa MOCaaoyHoro (moja Je-
a TajJdb) pa3Mepa BaJjid;

Yo 1 Yore = —2 — HaHOOJbIIee BOIMOKHOE YIJIOBOE CMe-

lﬂ.ET
HleHHe TO0CaJ0YHOH MNOBEPXHOCTH OT-

BepCTHS 'JeTald #3-3a OTKJIOHEHHH
ero QpopMhl;

Spner — TOJIE JOIyCKa IMOCaJOYHOTO OTBEP-
CTUA JEeTajH.
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Hauboapiiee BO3MOXKHOE paidajJbHoe CMCUICHHE LEeTaJH
]
& = __2__(8}? BaJ + 81»'? o'ra)'

Ecau geranp 10 nocraHoBKH Ha Baja mpoxopuiaa 6ansaHCHPOBKY Ha
onpaBKe KakK OMHCaHO B M. 3.2.1, TO Orors H Vors B HACTOSILUH pac-
YEeT He BXOIOAT, TAK KaK OHH OpPraHu4C€CKy BOIIJIH B ECT aer H ﬂnger.

HauGonpiine 3Hauenus rimaBHOro BeKTOpa Der H IMIABHOTO MOMEH-
Ta Mp nuc6anancoB co6parHoro poropa 6yayT:

Do =D, rer = Myer &;
Mp = Mp per = 7 (UIx,— 12,).

Dex jer U Mprer Onpenensiercd, Xax MOKa3aHo B . 3.3 HACTOAIIETO
pasnena, aub0o pacueToM, Kaxk mokasaHo B 1. 3.2.1.

[Ipu HauGosnee omacHOM XBa3WCTATHYECKON HeypaBHOBEIIEHHOCTH
Ha Onopel poropa OyAyT AEHCTBOBATb KOMIJIAHADHBIE CHJABI OT I/IaB-
HOI'O BEKTOpAa U IVIaBHOIO MOMeHTa AucOasaHCOB poOTopa.

L M
Ra, B= (Dc-r '_'%L'E =+ "‘12‘) wg MaKC -

3.5. YcinoBHe NONYCTHMOCTH TOJNbBKO CTAaTHYECKOH
GalaHCHPOBKH.

Ilpu cramuueckoit GasaHCHPOBKE YCTaHaBJHUBaeTCs Takasd Koppek-
THDPYIOIlag Macca My Ha Paguyce rg B NJAOCKOCTH KOPPeKUUH, YTOOH

mKh;:'DcT.

Ecinu Henonp3yercss TOMBKO OlHA IJIOCKOCTb KOPDPEKIHH M OHa Ipo-
XOAHT Yepe3 LEHTP Macc poropa, TO craTHuyeckas OajaHCHPOBKa 3a-
BeplllaeTcsi yclielnHo, He 3arTparuBasi ReficTBHe riasHOro Momenta Mp.
AHanoruytHoe cnegctsie OyJaeT HMETh MeCTO, ©CJHAU Myrx Pa3HOCHTCA
(no mpaBHJaM CTAaTHKH) B JABe IJIOCKOCTH KODPEKLMH, PaACNoJOXKeH-
Hble 110 00e CTOPOHBI OT LEHTpa Macc poropa.

Ecnu e Hcnoab3syercsi OfHa INIOCKOCTb KOPPEKIHH, PacroJOXKeH-
Hasg Ha pPacCTOSIHHH lk ot IeHTpa Macc poropa (Hanmpumep, OAHMH H3
TOPIOB JeTaJjH), TO NOCae Takoi craTHYecKod OanmaHCHPOBKH BO3HHK-
HET MOMEHT AHCOa/JIaHCOB OT KOPPEKTHDPVIOIIUX Mace

MD [{ﬂp e mKrKlH _— DCTlK .

Ecau npu craruueckoit 6amaHcupoBKe Dcr IOJHOCTbIO CKOMIIEHCH-
poBaH, TO peakuuu onop OSYAyT

Ra. p=(+ Del, + MD)-‘E—’-.

CnenoBatenbHO, yCJOBHEM JAONYCTHMOCTH CTaTHYeckod OGalaHCH-
pOBKH Oyler

Dc.'rllc + Mp < Myor€er ﬂ.onLB: A
e Mpor==Mpas—+Mper.
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Ecnu HacaxuBaeMasi Ha 8aJ JeTaljb ABAAETCA OLHOPOAHHM IIH-
JUHADOM IJIHHOM [lyua € paZuycoM R H PagHyCcOM ([I0CAJAOYHOTO OT-
BEpCTHA r, TO NPHUOAHNKEHHO YC/JHOBHE \[XONYCTHMOCTH CTATHYECKOH Oa.
JIAHCHPOBKH MOXHO IPEACTaBHUTb TakK

i —3R?—3r

. AN ©
i Dc*rllc i J M yun '_'_12—_"' ‘g mpmec'r nanB. A

rie y onpeaeisercs no n. 3.4 HacTOALIEro pasaena.

Cienyer MMeTb B BHAY, YTO CTatHyeckas OajaHCUPOBKA B JAHHA-
MHYECKOM peXXKHMe AaeT ‘Ha NOPSAJOK OOJMbUIYI0O TOYHOCTb, HEXEIH CTa-
THYeCKass §aNaHCHPOBKA MPU MOMOIUM CHIABLI TAXKECTH (HA «HOXKKAX»).

Pazpen 4. TEXHONOIMHECKME OMCBAJIAHCHI
B POTOPHbLIX NMAKETAX.

4.1. Y3 Bcero MHOroo6pasuss KOHCTPYKIMH POTOPOB MOXHO BblJe-
JIUTp JABe, MMEIOIHe NPHHUUNKAALHOE pa3auyue MpU pacyeTe TEXHO-
JIOTHUECKUX AHucOaIaHCOB:

POTOPEHI, COCTOSILHE W3 BaJsia ¥ HaCaXXeHHHIX Ha Hero aperaJseil (Ha-
[IpUMep, AUCKOB MM KoJec);

potopul 6apabaHHOH KOHCTPYKILUH — POTOPHEIE MAKEThl, Y KOTOPHIX
AeTanu (JUCKH HJIK KoJieca), COCTaBAAIOUIHe ‘POTOP, LWEHTPHUPVIOTCS
APyr Ha Jpyre, a uan@u ABJHAIOTCA 3JEMEHTaMH KpaHHHX JeTalteH.

4.1.1. B nepBoM ciyyae TeXHOJOTHUECKHe aHcOanmaHChl Dryp J€-
Tajed poropa SABJAIOTCA HE3aBUCHMBIMH CJAYYaHHBIMH BeJHYHHAMH,
IOBTOMY 3HAUSHHSI MAaKCHMAaJbHO BO3MOXHHIX TEXHOJIOI'MUECKHX IHUC-

0aJlaHCOB B IJIOCKOCTSAX ONOpP OYAYT
F {4

EDTA.Bjﬁ D:a, Bz,

j=1
rne Diap;— TeXHOJOrHYeCKH# amucbanaHc [-H OAeTanad, BBIYUCJAAEMOU
o m. 3.2.1 Il wacru.

4.2.2. Bo BTOopoM ciydyae (pOTOPHEIH NMakeT) TeXHOJOTHUECKHE MHUC-
O6anaHChl Drap ABAAIOTCS 3aBUCHMBIMH CJAYYAHHBIMM BeJHYMHAMY.

Ecan paccMaTpuBaTh TONBKO TVIAaBHHIA BEKTOD AHCOATAHCOB JeTa-
JIM, OnpenensieMOH TOJbKO TEXHOJOTHYECKHMMH NIPHUHHAMHU, TO B po-
TOPHOM IIaKeTe H3 H3OTPOUHBIX JeTajed SKCUEeHTPUCHTET €; MacChl M,
KaXI0ou mnocaefiyiolledl HeTanu 3aBHCHT OT BEKTOPHOH CYMMBI 3KC-
UCHTPHCHTETOB BCeX MNPEAbLAYIINX JeTajield, KOTOphle ONPEAeAsIIOTCS
HAKONJICHHOW PaJHaJbHOM W TOPUOBOH IMOrPEIIHOCTAMH H3MOTOBJECHHS
CTBIKOB BCeX N1 JeTaJsJed POTOPHOro naxera.

4.2.3. PaccMOTpPHM CHayaja paJHajbHble OTKJOHEHHS, M3-32 KOTO-
PBIX OxHa Uanda pPOTOPHOro NMakeTa M3 7 AeTakell CABWHETCH Ha e,
mapanjaenpHo ocH aApyrod nangnl. HoBas oce 212, (ueprt. 45), coenu-
HAOWlass LEeHTPul o0Oeux Lamnd, GyAer NOBEPHYTAa Ha yroJd @ OTHOCH-

“ €
TeNbHO OCH 22 ONHOH H3 uamnd, mpHyeM, tgcp:—z"—nﬂn 0 MaJIOCTH

yriaa ¢ ~~ —2
T
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MakcuMaJibHOe 3HayeHHe IKCIEHTPUCUTETA IJs N-H NeTald po-
TOpHOTOo nakera (n=4 Ha u4epr. 45), BHI3BAHHOTO TOJbBKO padHajb-
HbIMH OTKJOHEHHSMH, MOXKHO BBIPAa3UTb uYepes3, MO/ MOMYyCKOB pasMe-
POB TEHTPHPVIOIMMX NOBEPXHOCTEH AeTajel ¥ B3auMHBIE panHajbHBIEe
OHeHUS UEeHTPHPYIOLIUX NOBEPXHOCTEH KaXXJOH HeTaJH

n—1
1
€n — "2'" RM+ E (BRH T Bm (i41) + BR(E—]—I}i) y
{— 1
roe i=1, 2, 3, ... — NOPALKOBLEIA HOMED AETaJHU POTOPHOI'O Mmaxera,
COCTOSIIIIEr0 H3 N JeTaJjeH:;
Ornn, Ori1 — NOJIe JONYCKAa HA paluanbHoe OHEHHE ILEeHTDPH-

PyIOIlled TOBEPXHOCTH l-M HUAH 7N-U KOHIEBHIX
JeTaJsell DPOTOPHOro Iaxera OTHOCHTEJNbHO 0aso-
BOH MOBEPXHOCTH HJAH 0a30BOH OCH 3THX XKe Je-
TaJieH;

8ay — AJA HEKOHUEBHIX HeTaned paaHaabHoe OHenue
OJLHON LEHTPHUpYIOLleH NOBEPXHOCTH AeTanad OT-
HOCUTENbHO BTOPOM ULEHTPHPYIOIIEH IOBEPXHO-
CTH TOH XK€ JeTaJi.

A
z =!!! ml 1

Z,” LX) N
/ V4 J 4

ZAZ
LA

el —r—re—ieie

- LAs o

- L _ ,..[

Yeprt. 45

Ilpu ob6paborke 00eHX UEHTPHUPYIOLLUX NoBepxHOCTEeH ¢ OJAHOH yC-
TAdHOBKH 63&#0.

[Ipn oOpaboTke 00eux LEHTPUPVIOLIHX NOBEPXHOCTEH He C OJHOM
YCTAHOBKH H OTCYTCTBHM CHelHaJbHBIX TpeOGOBaHHH K COOCHOCTH Ha
yeprexe Ogpy; ONpenensieTcss TOUHOCTbIO TOKapHOI'O HJAHM WAHdOBab-
HOO CTAaHKa.

Ecnu Ha YepTexKe yKa3aHO KOHTPOJHpYeMoe pajxHaabHoe OHeHue
Ori; Isis [-f HeTanH, TO 'COOTBETCTBYIOLIHE I10S1 JAOMYCKOB PasMepoB
HEeHTPUPYIOIIHUX NOBEPXHOCTeH Ogrii—1) ¥ Omigi+1) 3TOH A€TaNU B pacue-
Te He JOJI)KHBl YUUTBIBATBHCS, TAK KAaK OHH yxXKe BOUIIH B peryiaMeH-
THPOBaHHOE paaHa/ibHOe OHeHHe,
nae Ogip—1) — MOJe JONycKa pas3Mepa ULEHTPUPVIOUIEH TOBEPXHOCTH

(- Jeranu B MeCTe ee compsxenHusa (i—1)-i meranbio;

Ori(i+1) — MOJIe [OONYyCKa pas3Mepa UEHTPUPYIOLLEd IOBEPXHOCTH

-1 JeTaJu B MecTe CONpsxeHHsa ee ¢ (i+1)-i meranbio;
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Ogr(i+1)i — NMOJIe HOMyCKa pasMepa LEHTPHUPYIOIIEH NOBEPXHOCTH
(i+1) meranu B MecTe ee CONPAXKEHHA ¢ i-H JeTanablo.
MaxkcuManbHo BO3MOXHBIA SKCUEHTPUCHTET KaXIOH K-H peranu
POTOPHOr'O NakKera, 3aBHCALIHHA TOJBKO OT HaKOIJIEHHOH pajHajbHOH
OMIHOKH, OyaeT, Kak 3TO BUAHO H3 yepT. 46

e
e, =l Ak-—f- ,
rae lap — paccTosinde or onopbl A no meHTpa Macc k- neraJu.
4.2.4. PaccMOTpUM TOPLIOBHIE OTKJIOHEHHSI B MeCTe CThlKa JeTaned
poropHoro maxera. ag onpeseneHuss HaubOJbUIed BO3MOXKHON II10-
rpemHocTy cOOPKH H3-32 TOPUOBHIX OHEHUH B 'MecTax CThIKAa He00XO0-
AVUMO IpencraBuThr cebe TaKOH pOTOPHBIM IaKeT, MOKA3aHHBIA HA
yepr. 46. Taxoli maxker, TOJbKO C TOPUOBBLIMH OTKJIOHEHHUAMU, OyAer
BPallaTbCs BOKPYT' OCH 2929. IlpHuem

n—1
b, = E (q’: (14-1) + q)(i+1) ;:):
{==]

rne i=1, 2, 3, ...— NOpAOKOBHIA HOMep AeTaJli pPOTOPHOIO mMakera,
COCTOSILEr0 H3 1 JEeTajeH,
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HM3-3a manoctu yrioB mpunumaeM tg W W, nostoMy

Bropu i (i+1) . B'ropu (i+1) i

, q"(t—l—l) {

b

\7 (i+1) =

D; (141 Dy

e Oropui(i4+1) — AOINYCK TOPLOBOro OMEHHS (-H JAeTald 8 MeCTe ee
conpsixkenus ¢ (i-+1)- gerannio;
Oropu(i+1) — AONYCK TopluoBoro Ouenus (i-+1)-# HeranaH B Me-
CTe ee CONMpPAXKEHHS ¢ [-H JeTalblo;
D;(4+1) — HOMHHAJbHBIA AHaMeTp i-fi JETaJH B MeCTe €e CO-
npsxenusa ¢ (i-41)-a peransio;
D41y — HOMHHaAJbHHH Jguamerp (i+1)-# nperanu B MecTe
ee COnpsAXeHHs ¢ i-H Jeradnblo.

Honycku Oropuig+1y AHaAMeTpoB Dygqy H  Oropu+1)y AHAMETPOB
D1y DOMXKHE 3aJaBaTbCsl Ha YepPTeXax HJIM ONPedensThbCs KaK CyM-
Ma MoJied AOIYyCKOB NOCaN0YHBIX NOBEPXHOCTEH OJAHOH [eranH H pa-
JHAJbHOTO OHEHHS, ONPEeAensieMOro TOYHOCTBIO CTaHKa, HA KOTOPOM
H3roTOBJSAChL J€Talb.

H3 yepr. 46 caenyer, uto ¢ He6GOJbIIOH MOTPEIIHOCTBIO H3-3a Ma-
JOCTH YIVIOB 3KCIEHTPHCHTET H-U JAeTand MOoXeT OBITb MpencTaBJcH
dbopMya0oH

€yn
L )

a MakCHMAaJILHO BO3MOXHBIH SKCIEHTPHCHTET KaXJIOH R-H aeranu mna-
KeTa TOJIbKO H3-3a TOPIOBRIX OHeHHH Oyler ONpEenessTbCs TakK:

ew-—_:l,cp HIH ¢ =

e
n
ecpk T lAk L_ ’

lan — paccrosiiue oT onopel A 40 LeHTpa Macc R-# heraJy.

CoBMecTHOe BJHSHHE MaKCHMaJbHBIX B3HAYEHHH paguajJbHEIX H
TOPLOBEIX OHEHHH MPUBOAUT K CYMMHUDPOBAHHUIO YIJIOB ¢ H P, a HaH-
OOJIbIIMET BO3MOXKHBIA TEXHOJOIHUECKHH B3KCIEHTPHCHTET R-H JeTaliu
POTOpHOro nakera OyaerT B 3TOM CJiydyae ONPeAEHATHCI TakK:

en"l'ecpn

He caeayer momyckartb cauiikom Ooabmio yroa (¢@-+¢) npu mpo-
eKTHPOBaHWM POTOPHOro makera, YTOOBl OH He MPHUBEJ K CYHIECTBEH-
HOMY TIepeKOoCy B MOAIIUTIHHKAX.

Haunbonpmuii BO3MOXKHBIH TEXHOJOTHYECKHH JucOanaHC POTOPHOTO
nmakera OyJer

E‘ 4 en + €¢n
i=1 i=1

Haub6onpliee 3HayeHHe IVIABHOrO BeKTopa BCeX AHCOanaHCOB COO-
PaHHOTO POTOPHOro Nakera
D = EDCTI + D,

-
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rae D — IMIaBHHE BeKTOp AucOanaHCOB i-d JeTanH B OTAEJbHOCTH,
onpefensieMblii pacueTOM MJIHM H3MepseMbld TIpH NOAeTaNbHOA OajaH-
cupoBke. (Ilpemmosmaraerca, yro B Ders BXxOmAT AHCOaJaHCH OT TOP-
HOBLIX OHeHu#t Kaxpo# Aeranau no n. 3.2.1 II wactn).

[Tpu Gonwmux guaMeTpax JAeTajed pPOTOPHOro nakera HeoOXOMH-
MO YYHTBHIBAaTb M IVIaBHBIH MoMeHT AucOanaHCOB poOTOpPa, KOTODHIH,
KpOMe IVIaBHLIX MOMEHTOB Jerajed INaKeTra, COLCPXKHMT elle U TeXHO-
JJOTHUECKHHU [JIaBHBIH MOMEHT, BBI3BAHHHIM NEPEKOCOM BCEero Inakera
Ha yroa ¢-V.

3JI02KEHHBIH MeToJ ‘pacyera obecrneqyuBaer MOJHYIO B3aHMO3aMe-
HAEMOCTb Jeraneil poropa mo AucOajgancaMm, eclH Bo BpeMs COOpPKH
H 3KOMIyaTallHK JeTalH He IpeTepleBaiOT CYLUIeCTBEHHHIX AedopMma-
197078

4.2.5. TTpu masom o6beMe NPOH3BOACTBA CJEAYeT MPOBOJHTH Ce-
JEKTHBHYIO COOPKY HWJAH HHIUBUAYAJNbHYIO COOpPKY € mombopoM M CO-
OTBETCTBYIOIIUM pPacCnoJIOXeHHEeM YIJIOB Y 3HAYEHHH TIJIaBHBIX BEKTO-
pos aucOanancoB jeraned. Ilyrem moBopora 3J€MEHTOB XPYr OTHO-

n
CHTEJbHO Apyra CyMMa 2 ércr¢ MOXET OBITb CBeI€HA K MHHHMYMY.
i=1

BekTop €rcr¢ MOXKer ObiThb U3MepeH (MO YIJly M 3HAUEHHIO) MO CIELH-
aJlbHBIM KOHTPOJBbHBIM IMOBEPXHOCTAM KaxXKJOH JeTaJu IakKera IpH
IPOKAThIBAHHH POTOpA HA MOBEPXHOCTAX ero uarnd.

Ecau KoHTpOJbHAsA MOBEpXHOCTh 0O6pabaTbiBa2TCs HE 3a OOHY YC-
TaHOBKY € LEHTPHPYIOUIEH TOBEPXHOCTBIO, TO €rcri=—€xo i—E€xN 1
Fd€e €xoi— H3MEPEHHbLIH SKCIEHTPHCHTET KOHTPOJBHOH JIOBEPXHOCTH

{-H JeTaay OTHOCHTEJbHO OCH, COENUHAOLIEH LeHTPH Hand
POTOPHOrO Naxera,

€xy i — H3MEDEHHBIH 3KCUEGHTPHUCHUTET 3TOH XK€ KOHTPOJBHOH IIO-
BEPXHOCTH OTHOCHUTEJbHO LEHTPHPYIOLIEH NOBEPXHOCTH (-H
AeTanu NpH IOPOKATHIBAHHUU JAeTalu Ha wuandax OalaHcu-
POBOUYHOH OIIPAaBKHU.

[Ipumeuanune. KoHTpOJbHbIE NMOBEPXHOCTH CJeAYyeT pacnojarath Ha Heledop-
MUDVIOLUIHNXCH Y4YaCTKaX JleTaJIeH, AOCTYNIHBIX NPAMOMY KOHTPOJAK INIIPH NIPOKATHLIBAHHH
POTOPHOTO HaKeTa Ha NOBSPXHOCTAX LAng.

4.3. Ecau ypaercs ob6ecneydTb HYXKHEE AONYyCTHMbLIe 3HaYeHHUS
TeXHOJOTHYECKHX AHCOAaTaHCOB B TVIOCKOCTAX ONOP IyTeM IMOBHIIIEHHS
TOYHOCTH HU3TOTOBJAEHHSAA HUAM KHBIMH TEXHOJOTHYECKHMH ONepalHAMH,
TO BCe H3JeJHUs NPH MACCOBOM IIPOH3BoJCTBe OYyAYyT NPOXOOHUTH IO
3TUM TEXHOJOrHyecKuM AucOasaHcam u OyIeT UMETh MECTO MOJIHAaf
B3aUM0O3aMEHAEMOCTb.

Paszgen 5. TEXHONOMMHECKME AMCBAJIAHCDI,
BbI3BAHHbLIE MTOCARKOM NOARLWMNNMHUKOB KAYEHMA

5.1. IlogmnnHvky kaueHus Ha uandax poropa MOTYT YCTaHABJH-
BaTbCsA: a) o OanaHCUpPOBKH; 6) MOTYT JEMOHTHPOBATbCA mocae 6a-
JJAHCHPOBKU ¥ BHOBb YyCTaHaBJUBATbCA B mpouecce COOPKU U3INENUS;
B) porop MoxXer 0anaHCHpOBaTbCsd Ha 6eroBbiX JOPOXKKAX BHYTPEH-
HHX KoJsiell NOQUIHNHHKOB, YCTAHOBJEHHRIX Ha Landax; r) MogIHNHH-
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KM MOryT BIEPBHIE YCTAHABAHBATLCA HA POTOP Mmociae ero OajaHCH-
DOBKH.

Haubonpmue TtexHoMOTHYECKHe AHcOaJaHCH B IJIOCKOCTSX OIOP
BH3EIBAET IMOCJEIHUN CJAyduad, xoraa OaqaHCHPOBKA poTOpa MPOBOAHU-
JaChb Ha IIOBEPXHOCTAX ero Uamd, a MOXIMUNHHKH YCTaHABJIHBAJIHCH
Ha nandw npu cbopxe usgenusa. OcrajbHbBle CAy4Yau SBJAAIOTCH TEM
HJIM HHBIM yIpollleHHeM (B pacuyere) MOCJAEAHEr0 Caydaf.

[ToBepxnocTH mand poropa, Ha KOTOPHIX MpPOBOAAIACH ‘GalaHCH-
poBxa, OymeM cyuTaTb 0a3UPYIOLIMMH NOBEPXHOCTAMH, CJAELOBATENb-
HO, UX pagHanbHble OHEHHUSA yUTeHBl IpH OanaHCHPOBKE.

[Tons monmyckos AuaMmerpa OTBEPCTHSA BHYTPEHHErO MJIM BHELIHEroO
AHaMeTpa Hapy»XHOro KOJbUA B MECTax TOCaJ0K MOAUIMIHKKA Olpe-
ACJSI0T BO3MOXKHBIE OTKJIOHEHUA (POPMBI, KOTOpPHIe MPUBOAAT K pajiH-
anbubIiM OueHusiMm. Ilpu pacuere mMaxkcuManpHoO BO3SMOXKHBIX pajUalb-
HblX OMEHHH OT OTKJOHEHHH (OopMBI NMOCAJOYHBIX MMOBEPXHOCTEH MON-
IIMITHUKOB KaueHUsl CJAe€LyeT YUYuTBHIBATL IoJe Jolnycka 0; auamerpa
B ‘MecTax MOCaAKH TOJbKO TOro KOJBIA, KOTOpPOe COmpAaraercs ¢ po-
TOPOM MW Bpalllaercd BMecCTe ¢ HHUM. ECJH BTO CONpAXKEHHE TAaKOBO,
YTO TNO3BOJAET KOJBILY MPOBOPAYUBATLCA BO BpeMA IKCIJIyaATALUH, TO
TUCOANaHCBH POTOpPa B IIOCKOCTAX 06eHX ONOp OyAYT MEHSThCS.

Y MNONIUUNMHUKOB KauyeHHs OeroBble JOPOXKKH HMEIOT pajgHajbHHE
OHEHVSI OTHOCUTEJNBHO NOCALOYHBIX NMOBepXHOCTeH cBoux Kosaem. Obo-
3Hay¥UM pajuaJjbHble OHEeHHSA OeroBbIX AOPOMKEK KoJiell, BpalllalouluX-
Csl BMecte ¢ poTOpoM, uepe3 Opsp JJAA MOMIIHITHHKOB omop A m B.

Y NONIIMNHUKOB KayeHUs HMeeTCsl elle ¥ «padouufl pamgHanbHBIH
3a30p», 3aBUCALILMA OT THUNA, pa3Mepa U TOUHOCTH HU3TOTOBJEHHUS IOM-
HIMTTHUKA.

PannanbHblii 3a30p B NOALIUMHUAKAX KaueHUs mpH pabore mo mep-
BOMY PeXHUMy HArpPyXKeHHs He CKa3blBaeTCs Ha HeyPaBHOBEUIEHHOCTH
poTopa, OoaHako IpH paboTe Mo TPEThHEMY PEXHUMY pPajHaJbHBIA 3a-
30p § 3HAUYHTENbHO HM3MeHseT, Kak moka3aHo B pasx. 10 I gactu He-
yYPaBHOBEIIEHHOCTh POTOPA.

Takum oO6pa3oM, nIpH TpeThbeM pexxuMe pabOTH MOJUIMIHHKOB Ka-
YeHUs HauboJiblllee BO3MOXKHOE MAONOJHUTEJNBbHOE CMELleHHe TJIAaBHOH
IleHTpaJJLHON OCH HHEDUHUH poTropa B omope OyHeT

€rond, B — 0,6 (014,35 T azA.B T SA. B)-

Ecay moflIuMOHUKH OAMHAKOBH B 00€HX OIOpax M HAarpy3kd B HHUX
PaBHBE, TO 3TO BHpaxeHHe OyIer ompenensiTb HawboJibplliee BO3IMOXK-
HOe [JOMNOJHUTEJbHOS CMeHmieHHe HEeHTpa Macce POTopa, BHIIBAHHOE MOH-
TaXXoM Ha COanaHCUPOBAHHBIN POTODP IOAILINIIHHKOB KAauyeHHUS IIPH pa-
60oTe moCJaENHHX MO TPeTbeMy pexuUMy Hanpyxenus. CjhenoBarenbHo,
IVIaBHBIA BEKTOp AHCOAJaHCOB poTOopa MOXKET BO3PacTH A0 HaHOOJb-
Iero 3Ha4YeHHUs.

mpOTeHDII — 015mp0'r (81 + 82’ - S)
I[Ipumeuanue. Ilpy pagHaJbHHX INAPUKOMONUIHNHHKAX M PARHAJLHOYIIOPHBIX
NOAIIHIHHKAX KAaYeHHs Ha HEeyPaBHOBEUISHHOCTH POTOpA YKa3bIBAIOTCA M OCEBLIE 3a-

S0DH B NOAIIMNHHKAX. YTOOH CHHU3NTL MX BJAHSHHE A0 MHHHMYMa cjeiyeT YCTaHaB-
JHBATHL 9TH NOIIIHIHHKH € NIPEeABAaPUTEAbHBIM OCeBLIM HATATOM (Hampumep, NpVKHHOH).
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5.1.1. CmeureHse epoz B psifie CAYYAEB CO3MACT HECUMMETPHYHOCTD
MArouTHBIX HWJAM THAPOAUHAMHUECKHX CHJ, JEHCTBYIOUIUX Ha POTOP,
T. €. BEI3bIBAeT IONOJHUTEJbHBIE FHHAMHUeCKHe Harpy3Kd Ha OMOPHL

0.1.2. Mpumep. IlycTb Mpor=300 Kr, NOAIIUNHHUKHU OAHOPSAXHBLIE
mapukoBele 310 00X 110X27 MM, xnacca TtouHoctu 0, mocaika BHYT-
PeHHero KoJbha Ha wamndy-— [I;, HarpyKeHHe MO TPETbeMy PEXHMY
(LMpKYJAALHOHHOE HarpyxkeHue). PoTop MeXOIOPHBIH, IEHTP Macc
JEXHUT Ha CepellHHe PaCCTOAHUA MEXAy ONopaMH.

ITo 'OCT 520—71 HaxoauMm mnoJie AONyCKa OTBEPCTHS BHYTDEHHe-
ro xoJinlla Noguuunduka 310 kaacca Tounocru 0. §;=0,018 mm.

PapgnanbHoe Guenne 6eroBoH JODOXKKH BHYTPEHHEro KOJblla OTHO-
CHTEJbHO OTBEPCTUA Koabna 02=0,015 mMm.

Pagnanbubiii 3a30p B 3TOM moamunauke ot 12 mo 29 MkM, T. e.
S=0,029 mm.

Takum o6pa3oM, MakCUMaJbHO BO3MOXHOE [LOTIOJHUTENbHOE CMe-
lleHHe IIeHTPa MacC INPH OMUHAKOBBLIX MOMIIUITHMKAX MO¥KeT OBITh

eno.l‘. A, B 0’5 (BIA.B_I_B?A,B SA. B) —
— 0,5 (0,018 + 0,015 -- 0,029) = 0,031 MM,

a BHOCMMOE HMH yBeJIHUYeHHe IJIaBHOrO BeKTopa JucbanaHCOB poTOpa
Mpor€noy = 390 - 0,031 =9300 r - mMm.

OyeBHIHO, YTO HE YUYHUTHIBATh TakKue AHcOaJaHCH Helb3sl.
3aMeTuM, uTO 3HeCh JUIb paAdaJbHbIE 3230p B MOAIUIWIHUKAX BHI-

0,029 "
3niBaer aucbanaHc mpoT—‘;—-:?)OO-—Q- = 4350 r-MM, KOTODHIA MNpPOSB-

JAeTCA TOJBKO IIPU TPETbEM pEXHUMe HarPyKeHHA.

Paszgen 6. TEXHOJNNIOMMUYECKME AMCBANAHCHI,
BbI3BAHHLIE HECOOCHOCTHIO COEAMHEHMA POTOPA U NPUBOIA

6.1. HecoocHocTh BaJiOB, COeqHHAeMbIX My(PTaMH, HPHBOJUT K 3Ha-
YHTEeJbHBIM Harpy3kam BceX Onop c6ajaHCHPOBAHHOI'O pOTOpPA, H3TH-
OalliHM MOMEHTOM B POTOpPE H IPOABJIAETCA B BHMAE (PHUKTHBHOTO yC-
JJOBHOro AucHananca, HapylUlalollero TJIaBHHIM XOJ MAalUWHHI.

TpeOyemble TOYHOCTH UEHTPUDOBAHUS OCeH COEQUHSEMBIX 'BAJOB
II0 CMEIeHHI0 M YLy, a TaK¥Xe MerToAbl pacyera 'BO3HUKAIOIIUX IIPU
5TOM HaTrpPy30K TMPHBOAATCSA B CHEIHAJbHON JHTEpaType.

Paszgen 7. BEPOATHOCTHbIA PACYHET

7.1. BekTop MakcHMaJpHOH CYMMbl BEKTOPOB TEXHOJONHYECKHX
aucOasaHcoB B IJIOCKOCTH Omophl A waud B MmMoxer ObITh C OLUHAKO-
BOH BEpOSITHOCTBHIO HANpaBJa€H MoJ JIOBIM yIJI0M B 'MOJSIDHOH CHCTE-
Me KOODJHHAT, CBfI3aHHOH ¢ oCbhlo poropa. IIpoexknyun MakcHMalabHOTO
BEKTOpa BO BCEX €ro IOJOKEHHSIX Ha OCb KOODHHHAT, MepNeHAHKY-
JAPHYI0O OCH pOTOpa, MOXHO <CYHTaTh CJAy4YawHLIMH 'BEJIHYHHAMH, B
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nepBOM nNpubiaHKeHHH, paclnpefeseHHBIME N0 3aKoHy ['aycca B cooT-
BETCTBHH ¢ pexkoMeHAyeMbliM mnpunoxenuem 4 k I'OCT 22061—76.
B sToM cayuae LUMDHHA e MOJs pacnpelreneHHs OyAer paBHa 6o, rie
0 — CpeIHEeKBaXPaTHYECKOE OTKJOHEHHE BCEeH 'COBOKYIIHOCTH 3THX Cay-
YyaifHBIX BEJHYHH, a1 onop A u B ABYXONOPHOrO PoOTOpA.

Has onHolt u3 npoeKuui, HanpuMep, Ha ochb X

n
im=1

B 3ToM BHIpaxKeHHH

Fy !
L §'D
92 BX™ 2 TA, BaeriX -
y n—li_1

TaK KaxK pacnpeneseHdss UEHTPUPOBAHHI U CpefHee 3HAYEHHE HX DaB-
HO HYJIO.

Takoe pacnpepenenue, nokaszadHoe Ha udepr. 47, nmpu e=6c Oy-
JET HUMETh HOOBEePUTeJbHYI0 BepoaTHoctb W=0,9973, 1. e. jquup B
0,0027 cayuasix BO3MOXKHB NMPOEKIHH MAaKCHMaJbHBIX BEKTODOB CYyMM

n
TeXHOMOTHUECKUX aHc6GanaHCOB, NPeBHIAIOMHUX 2 Drap ger i 1IpaxTH-
i=1

YeCKH 3TO 3HAYHUT, YTO MPH 3aMJaHHPOBAHHHX TOYHOCTHAX H3IOTOBJIE-
HUus Aetajel Oyler uMMeTb MecTo 3amjanupoBannnit 6pax B 0,27%,
IIOKa3aHHBIA Ha 4yepT. 47 3aYepHEHHBIMH Y4YaCTKaMH.

Yacmocmy

DmA,B gem L X

£=b06
81=561

-

Yept. 47

Ouenp 4YacTO 3KOHOMMUYECKH BHIrojJHee B MacCOBOM MPOMU3BOILCTBE
uMeTh OOJbIIME NPOLEHT 3alTaHUPOBAHHOTO Opaka, HO CHH3HTD KJaCC
TOYHOCTH H3TOTOBJEHHS NPOAYKUHU. B 3TOM cayyae moayuaerca 60-
Jiee NOJOrasi KpHBasi pacnpejenenus, NokasaHHas Ha uepT. 47 ¢ H-
PHHOI MmoJs pacnpenefeHus €==0600;. CoxpaHsasa npexHHe MaKCHMaJb-
Hble 3HAayeHHUs] CyMMBl TEXHOJOTHYECKHX AHCOanaHCOB, T. €. LIHPHHY
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{10/1s1 €, MBI OT STOH HOBOH KDHUBOH paclpeneneHHs OTceyeM 3allTpH-
XOBaHHBle YYACTKH, OTPaXKalwllie MOBHIUIEHHRHH MpOoUeHT Opaka. MoxK-
HO cBs3aTh &€ ¥ e; (uepT. 47) xosdpPHUUEHTOM OPHCKA, NOKa3LIBAIO-

[IMM BO CKOJbKO pa3 yYMEHbUWIAETCS TOYHOCTh H3TOTOBJEHHS TIPOLYK-
LLHH

—
Ppnc:c — '_E

IIpouent Gpaxa u xoadduuueHT pucka Ppucx JJIA pacupeaeeHUs
['aycca mpuBemensl B Tabauile.

Maanupyemuft % G6paxa | 0,27 1,00 2,00 3,00 4,00 5,00 6,00 8,00

10,00

Pouck | 1,00| 1,16 | 1,29| ],38’ 1,46‘ 1,52 1,60‘ 1,71 t 1,82

Paspgen 8. SQKCNAYATAUMOHHBIE AMCBANAHCHI
B NNOCKOCTAX ONOP; UX BMALI U XAPAKTEPUCTUKM

8.1. BO3HMKHOBeHHe 3KCNJyaTallHOHHBIX MHCOAMaHCOB B IJIOCKOC-
TAX ONMOp POTOpa OOYCJ/OBJNEHO UEJBM PAAOM IIPUUUH, HAIPUMED:

HepaBHOMEDHLIM H3HOCOM JeTajeld poropa B cbope (3yOneB 1uiec-
TepeH, COEAUHHTENbHLX MYDT H T. 1.);

MJIaCTHYECKUMH AedopMalusaMu (Hanpumep, oOMOTOK);

HCTHPaHHEeM. BBDKHIAHHEM JIONATOK, KaBUTALUOHHOM H OOBIYHONA
3DO3HEH;

Bo3dpacrtanueM OHeHWH HacagHBIX JieTaJjsed BCJeACTBHE HaKJena
NoCagO4YHbIX TOBEPXHOCTEH;

CMELlEeHHEM LeHTpa THAPOIHHAMHUECKHX CHJ H3-32 H3IMEHEeHUS
(POPMBI KaHAJOB U JOMATOK.
8.2. Bce skcunmyaranuonnnle nucOajaHchl MOXHO pasieNHTb Ha:
aucbanalicsl Dy 45w, BOBHHKHOBEHHE KOTOPHIX 0O0YCJO0OBJIEHO Bpa-
llleHHeM pOTOpa, Hampumep, H3-3a u3ruba Bada D 4 pusr, H3-32 TH-
POCKONUYECKHX MOMEHTOB D 4,prup, H3-32 a3POAHHAMHUECKHX CHJI
DB A,B asp HB-Ba MEII‘H?I/I'THI::IX CHJI .Da A,B MarH, H3-Ba HGHSOTPOHHOCTH Ma"

e —

Tepuajda Dy spum H T. II.

DaA.Bm: DaA.anrD“’" 3 A, Brup + DaA.Basp+Da A, BuMm + v . '+;

Juc6anance Ds ap¢, BOSHUKHOBEHHE KOTOPHIX OGYCJOBJIECHO JUIH-
TeJbHOH IKCIJIyaTalueld, HAapuMep, H3-3a ocnadleHnss MOocafoX H CTHI-
KOB Ds 43noc, H3-32 CMeLUEHUS KpemeXHBIX U [APYLUX JeTaleH
Es A,B Kpen, H3-34 HEPaBHOMEPHOI‘O H3HOCA NNOCAaJO0OUYHDbIX MeCT .Da A,B H3Hy
H3-32 HeDAaBHOMEPHOH IOJI3y4eCTH, 0COOEHHO B MeCTaX BBICOKHX TEM-
nepaTtyp Ls a,pmons U T. II.

-DBA.Bt=BBA.BHDC+D-5A.Bxpen+b—aA.Bu3H +53A.B nona+ v oo "I—;
123



Jucbanancel, BOSHHKHOBEHHE KOTODHIX 00YyCJOBJIEHO HepaBHOMEP-

HBIM HarpeBoM D, 4, B remm
CaenosatreabHo

EBA,B:-D-SA,B{UJ[‘—D—SA.Bf—{_DBHA.BTEMH+ *+

Kaxnas cocrasasiouias 3T0H (QOPMYJABl JOJ¥KHA BBHUYUCHASATHCHA
W HAXOJAUTHCSL B Pe3yJbTaTe SKCMEDHUMEHTA JJS BBIABJEHUS «Y3KUX
MeCT» KOHCTpykUMH. Omnpepnenenne 3HaueHUd Dj;ap NPOBOAUTCA Kak
ykasaHo B 1. 5.10 'OCT 22061—76.

Pasagen 9. USAMEHEHUA DJSKCOAAYATAUMOHHLIX JAWCBEANIAHCOB
M BOIMOMHOCTM YBENMMEHMSA TEXHOJNIOTMYECKOIO PECYPCA M3AQENMMA

9.1. Ecan aHa/JHTHYECKH WHJIH 3KCIEPHMEHTAJbHO HET BO3MOXKHO-
CTH HAUTHU UUCJOBHIE 3HAUEHHUSI COCTABJSIOMIUX TOCcAeAHEH (POPMYJLE
(m. 8.2) mpexplaylllero pasjesia Ha Hepa3oB6paHHOM pPOTOPe B KOHILE
TEXHUUECKOro pecypca H3xeausi, CASAyeT UX Oonpenensatb, pasdupas
pOTOD, BHIABJAA BCe JOKaJdbHbie AucOagaHChl, BBI3BAHHBLIE COOTBETCT-
BYIOIIUMHK 3KCIIyaTalHOHHHMKU dakTopaMy, u no dopmyaam pasn. 2
[TOCT 22061—76 pasnectd ux B mIOCKOoCTH orop. B rex cayuasx,
KOTJa HeT KOHCTPYKTOPCKMX WM HHBIX OUPAHHYEHHH NO yriaM JAHC-
6anaHCOB HAHM yIJIBI Ouc6anaHCOB ONPENeNHTh 3aTPYAHUTENbHO, Iie-
aecoo0pasHo BCe 3KCIJyaTallMOHHBLIE JAucOanaHchl ‘B KaXKAOH Onope
CKJIaablBaTh apudmeruueckH, 4ToObl MOJAYYHUTh Haubosbuiyio pasba-
JIAHCUDOBKY.

9.2. Ha uept. 48 nokasan xapakrep H3MeHeHHs AucOanaHCOB pPO-
TOpa B MpPOILEecce 3KCITyaTalHuH,

)y /
o ; 4
e [ — — ! - '
a ,
3
=
S 5
Q]L 5
v )
]L 0|
r%: tnaﬂf -l- ‘ t;q
=
F:t.q.n et - - ; __-3———*-’
ol fg
. ey
UepT. 48

Ha yyacrke /—2 npoucxoiut yBeanyeHHe aucbaJjaHCOB B NpoleC-
ce npupabOTKH MalllUHHI.

Ecan npupaliieHue rmasHoro BekTopa Der ger B PE3yJabTaTe NpHpa-
OOTKu BeAHKO, TO Nocje oOKATKWM MAlIHH PEKOMEHJYeTCs NPOBOJAHTH
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NoBTOPHYI0 OanaHcupoBky. KpHBas 2’—3’ nokasmnBaeT H3MeHeHHe
D¢ npup NOCJe MOBTOPHON 6asaHcUpPoOBKU. M3 uept. 48 BHAHO, 4TO 33
CYET 9TOTO MOKHO yBENHYHUTH TEXHHUYECKHH pecypc portopa ¢ fs a0 #y'.

Paszaen 10. BOBMOXMHOCTU YMEHBLUEHUS AMCEAJIAHCOB.
CNOCOB YMEHBLIUEHMS AMHAMMUYECKMX HATPY3OK OMOP
MEXOIMOPHOIO POTOPA MNPM TPETBEM PEMMME HATPYIXEHMA
NOALWIMNMHUKOB C PAAMANIBHLIMM 3A30PAMMU

10.1. Ilpu onHOMO3MUMOHHOA MexaHHYeCKOH 006paboTKe HEeCKOJb-
KX TOBEPXHOCTEH JeTalH HECOOCHOCTb 00pabOTaHHBIX IOBEPXHOCTEH
Oyner HaumeHbwied., OpHako TIpU IJIAHHPOBAHHUH MAaCCOBOI'O IIPOHU3-
BOJACTBA BBIMOAHO 00pabaThiBaTh MTOUTH KaXXIyi0 INOBEPXHOCTh Ha OT-
JNeJbHOM CTaHKe (MPUHLUI PpacujeHeHUss onepauud). IlosaroMy XKOH-
CTPYKTOP IOJIKEH B MEPBYIO Oouepenb 3a0OTHUTHCA O TOM, YTOOBI LEHT-
pUpOBAaHHE JleTaJH NPH nochaenyiouein o6padoTke AaBajJOo HAHMEHBUIYIO
HECOOCHOCTb.

10.1.1. Ipumep. Ilycte TOpMO3HON 6GapalaH HMeeT BUJA U pa3me-
pH, MOKa3aHHHIe HA 4epT. 49.

T 0,175 TA

Hepr. 49

Hnaa oueHku pocratoudHo Oynaer, npenebperas OypTHKaMH, 3axpyr-
JJEHUAMH M AHCKOBOH UacThiO, HallMCaTh, YTO IVIaBHHI{ BEKTOp AuUcOa-
JaucoB OapabaHna

]

— — — - om 2, = 2, =
D¢ = Di— Dn = mye, — my €, = 4 p{ dl/zl € dﬂfzuen) ’

roe [y — IJIaBHBIH BeXKTOp AHUCOANAHCOB IHAHHApPA C napaMeTrpaMu:
di, hi, e, my;
Dy — raaBHBIM BeKTOp AHcOaNaHCOB UHMJAMHAPA C MapaMeTpaMu:
du, hu, emn, My
dy — BHEIIHUH AHaMETD;
dj1 — BHYTPEHHHH JHaAMETp;
nmy, My — MAacCbl NUJHHIAPOB,
hi, hir — BBICOTHI COOTBETCTBYIOUIUX IHJHHIPOB;
€1, e;1 — DKCUEHTPUCHTETBl MacC My U My, ONpeleasieMble TOY-
HOCTBHIO CTaHKa.
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HanMenblllee 3nayeHHe IJ1aBHOrO BeKTopa pgucGanaHcOB OymerT
HMETb MECTO TIpDH PDaBEeHCTBE é;==éy1, T. €, KOrAa BHYTPEGHHAA MOBEPX-

HOCTb C dir H HapyXHas NOBEPXHOCTb ¢ dy o6pa6oTaHHl ¢ OINHOH yc-
TAHOBKH

Dc'r a — "E;— Pe (d?hl — d,lzlhu).

HauGosbliee 3HaueHHe IMaBHOTO BeKTOpa JHcGanaHcoB Oyiaer

UMETb MeCTO, KOorga ey==—ej;, YTO MOXKeT TOJYUYUThCSA TpH 06pabort-
K€ He C OOHOH YCTaHOBKH

Der g = —:- pe (dih, + dih,).

Hakonen, ecnu ey;;=0, To

Dy = -E—peldf/zl — 3TO CJy4YaH, KOonia HeHTPUPOBaHHE TpH obpa-

60TKe HAapyIKHOH NOBEPXHOCTH BeJeTcs 10 dr.
HAng OGapabana, noxaszanHoro Ha uyepT. 49 D¢;,~4000 r-Mmm,
Der s~ 30000 r-mMm, Der 217000 r-MM.

Kak BHaHO M3 3TOro mpuMepa, npu paspaboTke TEXHOJOTHUECKOIO
fIpoliecca He CYUTATLCS C 3THM HEJb3S.

3Hauenue Dcr, MOXer ObITh ellle yMeHbIIEHO, €C/M CHEeIMabHO
YBEJHUYUTL H ONpeleNIeHHHIM 00pa3oM COPHEHTHpPOBATb 3KCLEHTPHCH-

TET BHYTPEHHEH NOBEPXHOCTH OTHOCUTEJNbHO HAPYXKHOH, YTO BHAHO U3
CNeYIOUIero COOTHOLIEHUSA

d*h, e
Der s = — - pe,dih, [ 1 — ——— ] -0
4 dihye,
IIpH

2
€11 dy h,
dvive— -+

2
‘1 di1 hyy

~ 0.

10.2. KoHCTpyKTOp, ycTaHaB/JHBas Ha 4epTexke pa3Mephl UEHTDH--
pyroumux OypToB, HLOJNXKEH CTPEMUTbCS LEHTPHPOBATh II0 HaUMeEHbIIe-
MYy H3 BO3MOXKHBLIX HHAMETPOB.

10.2.1. Ilpumep. Ilycte MaxoBuk Maccoéi 10 Kr caguTcs Ha KOJIEH-
yaThlii Baa mo nocagke A/C. Ilpu nHaumeHblIeM 3a30pe, KOTOPHIH pa-
BeH HyJI0 NJd 3TOH NMOCAAKH, LeHTpHpoBaHUe Oymer xopownM. Ho npu
HauOo/blIEeM 3a30pe 3TOH MOCAaJAKH 3KCIEHTpUCUTET OyJdeT paBeH IO-
JIOBHHE 3a30pa.

HONnycTHM, YTO MAaxOBHK MOXHO UEHTPHPOBATb TI0 THAMETPY
100 A/C, nubo no auamerpy 30 A/C. B nepsom cayuae HaubOJBUIUMA
3KCUEHTPHCHUTET OT Hocanku Moxer JocturHyTh 0,028 MM, BO BTOPOM
ciryyae —0,0185 MM, uTo MOXeT BHI3BAaTh JMcOasaHCHl OT MOCAAKM A0
280 r-MM B nepBoM cayuae uiaH 185 r-mMM BO BTOpOM.

10.3. Ilpu c6bopxe BO3MOXKHO BO3HHKHOBEHHe [AedopMalldi, cMe-
AKX OCh BPALIEHHSA WJIH U3MEHSIONMX NOJOXKEHUS LWEeHTPOB Mace
OTHEJbHBIX JeTajell. DT0 MOxKeT IPHBECTH K BO3HHUKHOBEHHIO AuchHa-
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JNAHCOB B O0EHUX NJAOCKOCTAX KOPPEKLHH, T. K. BHOCH mauc6anaHc B Xa-
Kylo-iu00 OQHy IIOCKOCTh (IIPH MOHTa)e naxke xopollo orbasaHcH-
POBAHHOH JeTaJu) Mbl 3THM CaMbIM OKa3biBaeM BJHSgHHEe Ha gucba-
JIAHCHI BO BCeX IJIOCKOCTAX KOPPEKLUHMH U U3MEPeHHs.

Hanpumep, kKoHCcTpykTop, pa3pabarbiBasi uepTexX BTYJAKH, 00sA3aH
NpelBbsABHTL KECTKHe TpeboBaHHUA K TOpUEeBOMY OMEHHIO, K TIoCagKe
BTYJKHM Ha BaJa H K TapajieJlbHOCTH 1WanObl, HHAYye NPU 3aTATHBAHUH
NOAIUUITHUKOB TalKOH MPOU3OHIET IepeKkoc, Kak 3TO M0Ka3aHO Ha
yept. 950, MOABATCA BHYTPEHHHE HAMNpPsXKEHUsA Ha Baxy, AUCOATaHCH
OT UCKPHUBJICHHSA BaJjla, BO3PaCTyT HATPY3KU HA OINOPHI.

IIpuMepoM HeyJayHOH 1IEHTPOBKH MOXKET CJAYXKHTb KpeleHHe KO-
HYCHBIMH TraikaMu KoJseca aBTOMoOuaAA. B 3aBUCHMOCTH OT TOTO, Ka-
Kasg M3 raex Oyiaer 3arsHyTa TNepBOH, aucdasaHC MOXKET NPHHHUMAThL
TO Wiud UHOe 3HAueHHWe. ECTeCTBEHHO, YTO 3TO CYIECTBEHHO JHIIb MJif
OBICTPOXOMAHBIX aBTOMOOUIEH.

Hepr. 50

10.4. OTknoHeHuss GopMH M PasMepoB AeTaljiell, a TakKxke MOBOJKA,
MoJIy4yalouiecss mpd MeXaHHYeCKOH M TepMuYeckon obpaborkax, yBO-
AAT UEeHTDP Macc U3ASAHSA U3 €ro TEOPETHUYECKOro MOJAOXKEHUA U CO3ha-
0T JONOJHHUTEJNbHEE BO3MylIalOUe CHJAL Ha olnopax. BosHukawmue
8 pe3yJbTaTe 3TOr0 KoJieGaHHS BO MHOTHX CAydyasax sBJAAIOTCHS NpU-
YHHOH NOBDPEXJAEHUS TOALUIHIHHKOB H yCTAJOCTHBLIX TI0JJIOMOK H3IEJHH.

Ecnu, xpoMe 3TOro, B KOHCTPYKIIHH BO3HHKAIOT pe30HAHCHHIE §B-
JIEHHs, TO aMIINTyaa KoseOaHUU pe3ko BO3pacTaer.

OueBugHo, yTo LenecoobpasHee Bcero 60POTbCH C ITHM SIBJIEHHEM
B MeCTax HX BO3HUKHOBEHHS. IDTO IpexJe BCEr0 OTHOCHTCA K TArO-
BEIM JBUraTeJssM H JAPYrHM MalldHaM, CBSI3aHHBIM C OTHOCHTEJbHO
JETKHMH HeCYLIUMH KOHCTPYKUHSMH, K MAIIHHAM H CTaHKaM C Io-
BHIIIEHHBIMY TpeOOBaHUSAMH K KauecTBy paboTe, Kk mpHbopam, pabo-
TAIOLIUM C MaJbIMH YDPOBHSIMH CUTHAJIOB.
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10.5. uc6amaucs, KOTOpHle TpH paboTe MallXHH BHI3BIBAIOT KO-
JebaHug ¢ 4aCTOTOH, paBHOH YacTOTe BpalleHus H3Aeauf, MOryT OBITb
YMEHbUIEHH TPH 6aﬂaHCHp0‘BKe Ha MecrTe.

10.6. Eciy Bpawmalomuecs pnetrany H3NENAUS COCTOAT U3 HECKOMb-
KHUX yacTed, HeoOXOAHUMO YCTaAHOBHUTH IIOCJEA0BaTeNbHOCTh ‘OaJaHCH-
POBKH OTAEJBHBIX YacTeH M HX COOPOUHBIX €AUHHI, 4TOOLI 00eCHeYUuTh
HX VIIOBJETBOPUTEJBHOE KOHEYHOE COCTOSHHE U B3aMMO3aMEHAEMOCTh.
1lpasisbHas mocsegoBaTenbHOCTb 6anaHCHPOBOK H COODKH JeTrasel
'03BOJIACT 3HAYUTENbHO CHH3UTH TPeOOBaAHUSA K TOYHOCTH H3TOTOBJE-
W5 JeTaneill u3xenus, SKOHOMUTb Martepuans u BpeMs 00paboTKU H
PE3KO COKPATUTh CTOUMOCTb H3rOTOBJEHHSI.

10.7. ducku TypOHH M KoJeca KOMIIPECCOPOB JO NOCAAKH Ha Ball
ciaenyer ‘0aJaHCHPOBATL AUHAMUUYECKH.

3Ha4yeHUs] NpenesbHBIX OCTAaTOYHBIX AHcOamaHCOB AJS HUX HJOJXK-
Hpl PacCuUTBHIBATLCA 1o pas3x. |—b6 Il wactm u ykaswiBaTeCs HaA pa-
Oounx yeprexax.

10.8. dnsa conpsxkeHu#i nmpoumlegminx 6a.a:scHPOBKY jAeTanelf poTo-
pa He PEKOMEHAYETCHA MPUMEHATh MOCaJ0K C I'apaHTUDOBAHHBIM 3a-
30pOM, ecau He npeaycMorpeHa OanaHCUPOBKA COOpaHHOTO poTOpa.

IlpuMevanune. [domyckaercsi NpPHMEHEHHE I[IOCANOK C 3a30POM, KOrja OHH

10/ JEHACTBHEM CHJOBLIX HJH TeMNepaTypPHHX JAedopMauuil NepexoAfiT B MNOCAAKH
C TAPAHTHPOBAHHHBIM HATATOM HJH B NEepeXoiHbie NOCaKH.

10.9, Kpenexursle meranyu moJxKHBE OBITb PaBHOMEPHO 3aTAHYTH H
3aKOHTPEHHl, NMQCAE Wero MNpPOBEPAINTCS paAuanbHble OHEeHUA TOJOBOK
XPeNeXHbIX H3AeJHH, a TakK:xKe OJHOH HJAH HECKOJbKHX OCHOBHBIX {I0-
BEePXHOCTeH JeTaJied, KOTOPble KPenATcs UMH K POTOpY.

JonycruMble paaHaJnabHble OHEHHAI PaCCUUTHIBAIOT 1m0 pasi. 2—4
II yacty u 3a71al0T B TeXHHUYECKOH AOKYMEHTAILHH.

10.10. HaroroBasieMble OTAENbHO JOHNATKH TypOOMAlUUH HOJXKHBL
KOMIIJIEKTOBATbLCSA HAJAs AAHHOrO pOTOpa M3 OHHOH HapTHH, ocobeHHO
€C/au OHU padoTaloT B YCAOBUAX MOJ3YYECTH.

10.11. 3aroToBka Bana poaxHa ofecneunBaTh €ro pPaBHOXKECT-
Kocre Npu uarube. HanpapneHue BOMOKOH Ha TIQBEPXHOCTHU 3arQTOBKH
IOJIZKHO COBIIaAaTh ¢ HAaIpaBJeHHeM NIPOKATHIBAHUA U C OChIO POTOPA.
CbeM Meraana B paiuaJpbHOM HampaBJeHHU TipH 00pabGoTKe IOJXKEH
O6bIiTh paBHOMepHBIM. Ilpn Tepmoob6paboTKe HegonycTUMbl Hedopma-
UM JeTajsell poropa. BHyTpeHHHe HaIpsiXKeHUs B JeTanfiX poropa
JOMXKHB ObITh CHATHI OTXKHUTOM, CTAPEHHEM U T. .

[0.12. Paccmorpum cyMMapHble AUHAMHUECKHE HATPy3Kd Ha OTO-
pax MeXONOPHOro pPOTOPa, BO3HHKAaloulue oT AucbanaHcoB. das npoc-
TOTHl PaCCyXKIE€HHH INPEeNNnoJOXKHM, YTO POTOP H OHNOpH HeaedOpMH-
pyeMBl.

JIuc6anadchl Daway U Dgnay B IJIOCKOCTSIX ONOP JIPH AHHAMHYEC-
KOH HeypaBHOBELIEHHOCTH MOTYyT OBITb HanpapJeHH TOoA JIOOBIM yr-
JjoM o Mexnay HumHu, HesaBucumo or yria a Mexay zaucOanancamy

DA vag U Dppay B IUJIOCKOCTSX ONOP, PACCMOTPUM CYMMAapHVIO JHHA-
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MHYEeCKYI0 Harpysky kKak cyMmy D, w°+Dzw? KoTOpas 3KBHBAJICHTHa
NHHAaMHYECKOH Harpy3ke OT INMIABHOTO BeKropa JAuc6anaHcoB Dcro=
= Mpor€erw?. [103TOMY B manpHelilleM OyneM paccMaTpUBAThL TOJBKO
CTATHUECKYI0 H KBA3WCTAaTHUYECKYI0 HEYPABHOBEUIEHHOCTH pOTOpa, KO-
TOpbLle XaPaKTepPH3YIOTCH OAUHAKOBLIMHM IVIaBHBIMH BeKTOpaMu AucbHa-
naHcoB. He cnenyer 3a0ulBaTh, UTO NPU ORMHAKOBRIX 3HAYEHHAX TJiaB-
HblX BeKTOpoB AucbasaHCOB poTOPa CO CTATHYECKOM HJAHM KBAa3HCTa-
THYOCKOH HEeYPaBHOBEIIEHHOCTAMH, AMHAMHYyecKHMe Harpy3kd B KaxX-
noit u3 onop A unu B Oyayr B o6oux caydasix pasJHYHBIMA.

OnHako NpH CTaTHYECKOH HeypaBHOBelmleHHOCTH (ochb 1 Ha wgepT.
51) poropa u TpeTbeM pexXUMe HATPYKEHUS ero NOAUIUTHUKOB, UMe-
OLINX pagHalbHble 3a30PH 2enon=S XS, Sp, CyMMapHas AMHAMU-
yeckasg Harpyska Ha OmMOpax TpH HU3KOH (MeHee !/3 pe30HaHCHOH)
yacrore BpalleHus Oyaer

(F,ILHH)CT — mpo*r (ecr - enm) o
(npu ecr=0 B 6aaHCHPOBKE HET HEOOXOINMOCTH).

Uept. 5l

[Ipn xBasucraTHueckoil HeypaBHOBeuleHHoCTH (ock II Ha ueprt. 51)

3TOH Ke CHCTEMBI CyMMapHasi AHHAMHuyeCKas Harpys3ka Ha omnopax Oy-
ILEeT

f
(anu)xﬂaancr == Myor (ec*r + €nox) ©2,
Lp— Ly

———=, KaK 9T0 BHAHO H3 WepT. bl, npuueM, énon=

7
TAC €nox = €hox

= IIpH Ly=L,. OueBuano, (Fguy)cr>> (F zun) xpasucr IIpA BCECX yIJaXx
o Mexny gucbanancamu D u Dy B naockoctsax onop A u B.

Has mosydenuss paccMorpeHHoro ¢ dexra 6anaHCUPOBKY CJaeIyeT
NMPOBOAMTbL Ha HU3KOH (MeHee !/3 pe3oHaHCHOHM) wacCToTe BpalleHHUSA
ciaenyiomuM o6pasom.

Mamepury 3HaueHHS Diway U Dgyay H YIIBL Gigauv—0Oorag==0 Ha-
YaJbHBIX {{HC0adaHCOB poTOpa B IMIOCKOCTAX I H 2.

IIpoBecTn KOpPEKTHPOBKY MacC B OZHOH H3 ILIOCKOCTEH KOPpPEK-
OHK (HanpuMep, /) do 3HayeHHs ocraTouHOro gmcbananca Dioer H
ONPEAENHTb €0 yroa Giocr, TPHIEM Lioer << Digon.
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[TocTponTh BeKTOpHyIO AHArpaMMy 1o 4YepT. 52 M ONpeseJHTh IO
Hell 3HayYeHHe KOPPEKTHpylollero AucOajaHca Moaxlfox H yroJ KOppex-
IHY o2k BO BTOPOH NJIOCKOCTH KOPPEKUHH HJIH NOACYUTATL N[O opmy-
JaM:

2 2 .
Mo o — ]/D2naq “I;DIOCT "|' 2D2Ha'-ID10CT COS (aiocr T aEHaq) ’

Dzuaq $iD aguaq + Diger SIN @yger

Dgyau €08 @oyay + Diger COS @yper

(12K —_ al'Ctg

Bi’nau

ﬂfﬁau r

iﬂf o

T

Yepr. 52

ITpoBecTH KOPPEKTHPOBKY MacC BO BTOpOH MJIOCKOCTH KOPPeKLHH
0 HauJAEHHBIM H3 BEKTODHOH JHarpaMMbl 3HAYeHHSIM H IOJYyYHTL Ta-
KHM 00pa3oM BO BTOPOH ITOCKOCTH KOPPeKIHH Daocr<< Dagon.

Ilpumenenne onucanHoro crnoco6a 0aJaHCHPOBKH IJS KOHCOJbHBIX
M MHOTOOIIODHBIX POTOPOB, a TaxkxXe JAJs CHUCTeM, paboTamolUMX Ha 3K-
CIIyaTaUUOHHOH YacTOTe BPallleHUs Bblllie NMEepBOM DE30HAHCHOH CHC-
TEeMbI «POTOD — ONIOPBI», TpebOyer CHelHaJbHOI'O pacCMOTPEHUS.

Paagen 11. OCOBEHHOCTM BANAHCHUMPOBKM NOPLUHEBbIX MAHLIMH

[1.1. Ilpn OanmancupoBke pOTOPOB OJHOLUUNHHAPOBHIX IBHUraTeseH
B cOope mpeacTaBafAIOT HHTEPeC TPH Ciayyad.

11.1.1. ITapamerpbl KoneGaHns ABUTrATENA U3MEPSIOTCS BAOJb OCH
HuauHapa. B aToM ciayyae MOXKHO NpPOBeCTH KOPPEKUMIO pacrnpenese-
HUsl BpalllalolUXCsa MacC ¥ J00HUTHCS MUHUMAaJbHBIX 3HAYEHHH 3TUX TIa-
paMeTpoB BIOJb OCH UMJAUHAPA, HO 3aTO MAakKCHMaJpHOrO pasMaxa
HOCTHTHYT KoJsieOaHUA B NEPNEeHIUKYJSAPHOM K OCH IHJHHIAPA HAaNpaB-
JIEHHUH.

11.1.2. Amnauryna konebGaHui IOBHUTaTeNs H3MepsieTCs NepleHAU-
KyJipHO K OCH UHJHHApa. B B3TOM cJayyae MOXHO KOPpeKUHeH pac-
npeaeseHus spaijaoniuxces Mace A00HTbCA MUHMMANBHON aMIIUTYH
Kosie0aHui, NepHeHAHKYJAADHO OCH LHJAHHAPA, HO TONAAa aMIVIUTyJHA
KoseDaHHUH BIOJb OCH UMJHHIPA JABUTaTessi Oyler MaKCHMaJbHA.

11.1.3. AMnauryna xoneGaHUll ABHraTens H3Mepsercs B TIOCKO-
CTH ONOpH TIoX yrioM 45° K ocu uunaunapa. B aTtom cayuae och IH-
AUHIpa [OBHUratesas Hak/JOHeHa ToOA yriaIoM 450° K JUHHHM H3IMepeHHN
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H KOpPpPEeKUHeH BpallalolHXCS MAacC MOXKHO JOOHUTbCA MHHHMAJbHBIX
aMnJaHTya KojaebaHHii BROJIb JHHHH H3MEDEHHH, HO Mo 0be CTOPOHH
nmop yryom 45° x 3To#t auHHM KoJaebGanus 6yayT umerb nmo 50% cBoen
MaKCHMAaJIbHOH aMIUIHTyAhl. TaKHM o0pa3oM ypaBHOBEUIHMBAIOTCA TOJIb-
KO HeypaBHOBeIIEHHbIe CHJIbl LIATYHHO-KPHBOIIHIIHOIO MEeXaHH3Ma.

11.1.4, KOHCTpYKTOpPY MOpPIIHEBHIX MAaIlHH HeoO6XOAMMO 3HATh He
TOJbKO HeypaBHOBelIeHHBEe CHJIBbI, JEHCTBYIOI[HE HA ONODH, HO H BHYT-
pPeHHHe H3rubamliiie MOMEHTH, AEHCTBYIOIlHe Ha KOJEHYaTOM BaJy.

BuyTrpennne uarubaloine MOMEHTH KOJeHYaToro Bajna (uepr. 53)
3aBUCAT OT HECOOTBETCTBHS MAacCChl LIATYHHBIX IIeeK H YacCTH MaccCht
IHATYHOB H IOPUIHEH, CTAaTHYeCKH MNpHBEAEHHHX K OCH KPHBOIIKNA,
HeJbHHM WIH COOpDaHHRIM TNPOTHBOBECOM KOJEHYaToro BaJja. ¥ COB-
pEeMEeHHBIX OHICTPOXOAHBIX KOPOTKOXOMOBBIX [ABHraTesieii BHYTPEHHEro
CrOpaHHs yAaercss CKOMNEeHCHpoBaTh JHllb 40—50% BHyTpEeHHHX H3-
rHbaolIHX MOMEHTOB, 3aBUCALIUX OT IKCUEHTPHYHOTO PACHOJOXKEHUS
YKa3aHHHIX BHIllle 3J6MEHTOB M KBaJApara YacToTh BpallleHuss. B Ta-
KHX KOHCTPYKUHAX HEOOXOAHMO CYHTAThCA C HAUPY3KOH Ha MOAIIHI-
HHKH OT BHYTPEHHHX H3THOAIOLHX MOMEHTOB.

HeypaBHOBellleHHOCTb BHYTPEHHHX H3rHOamOlINX MOMEHTOB ycyry6-
JAeTCs TeM, UTO NpH OanaHCHPOBKEe KOPPEKUHS NPOBOAUTCA HE NMyTEM
nobaBaeHuss, a nyTeM CHATHA Macch. Yem OoJgbile Havajbhbie pucba-
JaHcHl, TeM OOJblle NMPHXOAHTCA CHUMATb MeTaJl C IPOTHBOBECOB H
TeM CaMBIM YyBeJHYHBAaeTcsl Harpy3ka KOJIEHYaTOr'o BaJja OT BHYTpeH-

HAX H3rubamoumux MOMeHToB. a4 yMeHbUISHMHA 3HAYEHHH HAYAJBHBIX
aucb6ajaHCOB KOJIEHYAaTOro BaJa cJe-

Ayet JUb0 yXKeCTOYHUTb AONYCKH H3rO-
TOBJEHHUA, 4YTO BeCbMa A0poro, JHGo
10 ero o0pabOTKH BBECTH LEHTPOBAJIb-
Hyio 0alaHCHDPOBKY, OCHOBaHHYIO Ha
SIBJIEHUH CAMOLEHTPUPOBAHUSA MACCHI.

LlenTpoBanbHass 6aJMaHCHPOBKA MO-
3BOJIIeT 'YCTAHOBHTH 110 HeoOpaboTaH-
HBIM MOBEPXHOCTAM BaJia TaKyi0 OCh
BpalleHHUs], NPH KOTOPOH OyaeT COKpa-
eHa 10 MUHHMYMa NOCJHeAVIoIasa ero
MexaHudeckasd obpadorka.

11.3. dasi MHOrOONOPHBIX POTOPOB MOPIUHEBHIX MAIUHH TPYAHO OI-
pepeJHTL OChb pOTOpa u3-3a NporuboB poTOpa M HECOOCHOCTH ONOp
OMOpHBIX MIeeX. Eciau usMepurpr nucbanaHchl MHOTOONOPHOTO KOJIEH-
yaroro BaJa, YCTAHOBJIEHHOTO Ha pa3JHYHble Iaphl ONOPHHIX IIEeK,
TO NOJyuaTCs pas3Hble 3HAYEHUS.

st HeGOMBIIUX KOJEHYATHIX BaJIOB HICCTHUHIHHAPOBBLIX MODIIHE-
BbIX MAallMH CJHeAyeT B KauyecTBe ONOp Npu OanaHcHPoBKe BHIOHDPATh
He 1 u 7-10 KOpE€HHBle INEHKH, KaK 3TO IPHHATO, a 2 H 6-10, TaK KakK
B IEePBOM cCJyyae, KpOMe Mapalijle/lbHOTO CMelleHuss oced U nporuba
Bana, TMOABJIAIOTCA OOIMOJHHUTENbHBIE HePOpMAaUHU OT BHYTPEHHHUX H3-
rubalolux MOMEHTOB, 3aBUCAIIMX OT YAaCTOTHI BPalleHHs.
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ITPHJ/JIO)KEHHE 1

UCTOMYHMKM BUBPALLMM MALLIMH

I. B peanbHoff MalllmHe BHOpPAIMIO € YacTOTOH BpallleHHS poTopa 7 MHH™!
(06/Mun) MoryT BbI3BaTb, KpoMe nucOanaHCOB, elle H, HaIpPHMEp, CHJALI, BO3HH-
Kalolilie B OIIOpax H3-3a OTKJOHEHHS OT COOCHOCTH "COoefHHsSEeMEX POTOPOB HJH Ie-
peKoCa HapyKHBIX KOJel, NOAUIMNMHUKOB KaueHUs. BansHHe OTKJIOHeHHS OT mapal-
JeJbHOCTH H Tepecedenusi oced COeAMHEHHBIX POTOPOB HEBO3IMOXKHO YCTPAHNUTL C
[IOMOILbI0 6aN1aHCHPOBKH.

[Ipy nonmospeHHH Ha OTKJOHEHHe OT COOCHOCTH HWJH, €CJAH MalllMHA HeYYBCTBH-
TeJlbHa K OaJJaHCHPOBKEe, CjAeAyeT NPOBEPHTh OTKJAOHEHHEe OT NapasJeJ]bHOCTH H Ie-
peceueHHe ocel coeAHHeHHH., OTKJOHEHHUSI He JOJXKHB BBHIXOAHThH 3a Ipejean AO-
NYCKOB, CUYUTAWINKUXCHA Ha NpPaKTHKe YAOBJETBOPHTEJBHbHIMH JJAS THIIA ¥ pa3Mepa
paccMaTpuBaeMOH MaUIMHLL.

2. B peanbHOil MalllMHe MOXKeT BO3HHKHYTb BHOpaUHd € YJABOEHHOH YacTOTOMH
BpallleHHS poTopa 211 H3-3a:

OBaJNbHOCTH UIEHKH BaJia NOJAUIHNHHKA CKOJbXKEeHUS,

OTKJOHEHHSA OT KPYIJIOCTH pPOTOPa HO OKDPYXKHOCTH BCJHEACTBHE IepeMeHHOro
fiporuba;

OTKJIOHEHHS OT KPYIVIOCTH BHYTPEHHEro KOJblla INOLUIMIHHKA KaueHHS.

3. B mopluMnHUKax CKOJbXKEHHS MOrYyT BO3HHKHYTh aBTOKoJebaHHS, 00YCJIOB-
JeHHBle OllpeleseHHbIMH YCJAOBHSAIMH TPeHHs, HanpuMep, (PPHKUHOHHHE aBTOKOJseba-
HHS, YACTOTH KOTOPEHIX OBIBAIOT Pa3JHYHLL.

4. TyOGyneHTHBle ABJNEHHS B XKHJIKOM HJH TrasoBoOM CMAa30YHOM cJoe HOJIIHII-
HUKOB CKOJIbJKEHHS MOT'YT BhI3BaTh BHOpalHio ¢ uacTOTOH, nmpuMepHo pasuoit 0,5 n.
CoBMecTHOe JelcTBHe 3TOK BHOpauuu Cc BUOpauHed 4YacCTOThl BpallleHHSt poTopa H
CO3J1ae€T TaK Hal3blBaeMble «pe3oHaHcHble OHEHHSI».

5. IloAUINNHHKH KauyeHHs SBJAIOTCA HCTOUHHKAMH LEJOH raMMbl 4acToT BHGpa-
uHid, BcaeigcTBHe NEepHOAHYECKH INOBTOPAIOLIEHCA ACHMMETPHH DAaCIOJIOXKEHHS Tel
Ka4yeHus, B MOJAIUMIHHMKAX KaYeHHs BO3HUKAIOT pajuajbHble CHJAbl C IepHOLOM, paB-
HbIM T0JIOBHHE BpPeMEHH IpPOX0XKJIeHHA Iandoll paccTosHHA MeEXAYy TeJaMH Kaue-
HuA. Tak Bo36yxnaeTca BUOpalHusa C 4aCTOTOH

f H__ dg
60 d,— 4

rae d. — jauamerp OeroBoit JOPOXKH HAPYXKHOIO KOJblla NOJIIMIHHKA KAYEHHS,

d; — auaMeTrp OeroBOil JOPOKKH BHYTPEHHEro KoOJblia MNOAIIMNHUKA KAYEHHSA;
2y — YHCJO TeJd KaueHHs B MOJUIMNHHUKE.

5.1, BOJHHUCTOCTE AOPONKKEK KauyeHHS WM HUX H3HOC BBI3BIBaeT BHOpaILHIO C yac-

TOTOM
1 d
B=Y§6(1 + 'j;')zx‘?ﬁ:

rje 3HakK «--» A9 BHYTPEHHEro KoJbla,
3HaK «—» JJIs1 BHEIIHEro KoJblia;
dg + di

o — AHAMETDP PACIOJOMKEeHHS LUEHTPOB TeJ KaueHHs,

2y, ¢! (06/c)

do

2z — YucJo rpebHell BOJH H/JAM UYHCJIO AedeKTOB, DACMONOXENHHX BAOTH
NOPOXKKHU KaueHuUs,
5.2. I'paHHOCTh TeJN KaueHHS HJH HUX JedopMauus BhI3HBaeT BHOpalHMi0O C 4ac-

TOTOMU
dz
n ( K dn
— ].'—"‘ """"'2' kj
frp 190 \ dg ) K

rie % -—4ucjao rpaHedl wiad AedopMHPOBAHHHX Y4YaCTKOB Ha TeJeé KauyCHHA,
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5.3. 3azopel MexXAy TeJaMH KaueHHS! U KOJbIAMH MOJIIHIHHKA NPHBOAAT K
yliapaM, B pe3yJbTaTe 4ero BO3HHKAlOT cBOOORHHIE 3aTyxaiollue KoJeOGaHUA pas-
JAHYHOH 4YacTOTLl TNMOBTOPeHHA rpynn 3THX KoJselbanHuit., Hau6Gonabuwiasg yacrota OJH3-
Ka K [ok.

5.4. CnoxHble BBICOKOYACTOTHHIE KoJgeOaHUA uangs B MNOAUIMNHHKE KadyeHHS
MOTYT ObITh pas3jiOXeHH Ha PAJ OCHOBHLIX CHHYCOHJAAJBHBIX CcOCTaBjadiouMX. [se
3 HHX MOryT NpH MaJjeilieM OTKJOHEHHH OT [apaJjileIbHOCTH CHCTEMEl JaTh OHe-
Hus ¢ dacrotolt Onuskoli Kk n/60. Eciu HeT BO3MOXKHOCTH OTCTPOHThLCA NpH Oanan-
CHPOBKE OT 3THX 4acToT, 6aJaHCHPOBKA MOIKET OKa3aThCA HEBO3MOXKHOHM.

5.5. HeypasHOBeilleHHOCTbL cenapaTopa MNOALIMNHHKOB KaueHHS BHI3HIBAET BHO-

pAalHI0 ¢ YACTOTOMN

n dy —1

rie dx — AvaMeTp TeJla KauyeHus NOAUIMMHHUKA (LUapHKa, POJHKA HJH HIJbI).

6. AspoxHHaMHueCKHe, THAPABJHUECKHe M Ta30oAHHAMHUYECKHe CHJH B TypOHHax
TOTO HJH HHOrO BHAA H B BLICOKOOOODOTHHIX SJ@KTPHUECKHMX MAalDHHaX, MOTYT BO3-
Oyaurh BHOpaAlNMIO TIPH TPEHHH poTopa 00 OKPYKAWILYI0 Cpely OT YyZapoB IOTOKA
B JONATKH TypOHH uJKM BEHTHJAATOPOB H3-3a KaBUTALUH, KoJebaHHA J[aBJeHHdA B
MacCJONPOBOASIINX H oOXJAaXJalolux TpyOonpoBojax, Ma/NX peccHBepoB H TypOy-
JIN3aUHHU NOTOKAa H T. [A.

7. B HeKOTOPHIX cJay4YafAx B HENOABHXKHBIX YacTAX MAIUHH HJH OCHOBaHHAX Ha-
6ai0aeTcs Pe3CHAHC NPH 3KCOAYATAUHOHHOH HYacTOTe BpalleHHS H BHODaLHA J0cC-
THraet HeJONYCTHMOro YPOBHYJ Jaxe B TOM cJayyae, Korga poTOpbl HMeT Jucda-
JAHCBHl HH2Ke OONYCcTHMBIX. B aTOM ciydae AJSA JOCTHIKEHHS VJIOBJETBOPHTEIbHBLIX
BUOPALHOHHBIX XapaKTePHCTHK MAaUIHHB MOXKeT noTpeboBaThCi HCKIIOYHTENBHO TOU-
Hasi BasaHCHpOBKA, 3 HHOIA M H3MEeHEHHe B KOHCTPYKUWH MallMHBI JAJd CABHra ee
PEe30HAHCHOM YaCTOTHI.

IHHPUHJIO)KEHHE 2

OBO3HAYEHMS! HEKOTOPLIX NMAPAMETPOB, NMPMMEHSIEMbIX
B HACTOSLLMX METOAMUYECKMX YKA3AHMAX

' _ '
Cona, p— ®ectkoctu onop A u B; (H/m) C,1=C a+Conp
Cpor— CPEAHSA KECTKOCTh INPH H3rube poOTOpa BO BCeM I[IpoJeTe
_ (H/m)
Da, pp — 3HaueHust (HYHKUMOHAJNBHEIX AHCOANAaHCOB B TWIOCKOCTAX ONOP
A unu B poropa (r-mm; ...%
D;— nucbananc B i-# IJOCKOCTH, NEpPNeHIHKYJAAPHON OCH pOTOpa
(r-MM; .. .9
Dy;— nucbananc B OAHONM M3 ABYX IJIOCKOCTEH, NMepNeHAHKYASPHBIX
OCH pOTOpa, ONpPeAeIAIOLINA MOMEHTHYIO HEYPaBIOBEIHEHHOCTD
potopa (r-mm;...D)
D¢r— raaBHb BekTOop aucGanaHcoB poropa (r-mu;...%)
DcrA, B— KOMIIOHEHTHl IJIaBHOrO BeKTopa AucOajaHCOB B mjaockocTax A
uH B (r-mm;...0
DA, p— nucbanancel B IJIOCKOCTAX onop A uau B (r-mMm;...%)
£1,9— aucbanaHchl B MJOCKOCTAX Koppekuun / uau 2 (r-mm;...0%)
D1, 11— aucbanancel B niockoctax uaMmepenuqa I wam II (r-mM;...0)

Dinay® Doyay— HadadbHble AHc6anaHChl, H3MEpeHHBle B IJIOCKOCTSIX KOppeK-
uud I u 2 npu G6anaHCHPOBKE HA HH3KOH yacToTe (r-MM;...%)
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€cr — YAEJBHHA AHCOaNaHC poTOPA (IKCUEHTPHCHTET MACCH Mpor
POTOPa OTHOCHTEJIBHO OCH PoTOpa) (MKM)
€n014, p— TMOJOBHHA H3MEPEHHOTO PajJHaJbLHOTO 3a30Da S4 g B NOALIHM-

HHKe A H B (MKM)

F;— HeypaBHOBellleHHafd cHaa OT i-f Maccw (H)
f— wactora (I'm)
K— xo3dpduunent aucbananca
L— pacCTrosHHe MeXAYy CepelHHaMH OIIOp JABYXONODHOro poTOopa
L, p— pacc('rosmne OT cepeiHHH onop A u B 10 neHTpa Macc poTo-
pa (MM)
L; ;— PaccTosfinHe OT CepeAHHH OMNOPH A portopa xo naockocTefi H3-
MepeHHA 1 B 11 (MM)
Lyy—L{ — paccTosiHHe MeX1y IJIOCKOCTAMH H3MepeHH: (MM)

I, g— PacCTOSHHS OT cepeaHHH OnopH A 10 niockocTefl KOppek-
e I Han 2 (MM)
[;—1i— paccTosHHe MeXAY NJAOCKOCTAMH KOPpekuHH I B 2 (MM)
[{— paccTOsiIHHe LEeHTpa (- MacCH Ha nJjeYe HeypPaBHOBELIEHHOH
CHJB OT LEHTPa Macc poTopa (ciIpana OT LEHTpPA 3HAK IJIOC)
(MM)
— IJIaBHHIA MOMeHT JAHcOanaHCoOB poTopa (r-MM;...%)

Mp
M; — MOMEHT HEeypaBHOBEMIeHHOH CHJAH F; OTHOCHTEABHO WUEHTpA
MacCH Mpor (HM;...0)
m;— i-1 Macca (r)
Myor=Xm;— Macca potopa (r)
n— 4acTora BpauleHHss poropa, MHH-! (06/MHH)
flpest — i-A PE3OHAHCHAs 4YacToTa BpalUEHHS CHCTeMB <«POTOD—OIO-
pui», MUHH—! (00/MHH)
Sa, p— PaguasbHLA 3a30p B MOAIIHNHHKE A HAH B (MKM)
Sep = 5 — CpeJlHee 3HayeHHe H3MepeHHHIX paJHaJbHHX 3a30p0B B MNOJA-

IHNHUKax A 1 B (MKM)
{— BpeMsa (C)
y— NporH6 ynpyro# oCH poTopa y IEHTpa ero Macc (MM)
G4, ap— Yrabl gucbanancoB D4 u Dp B nnockoctax A 1 B (...9)

Q= 4—iqg — Yronl Mexay aHcOanancaMd D4 ¥ Dy B NIJOCKOCTHX OIOpP

AnB (... L
0, Qg— Yrasl guc6anancoB Dy u D; B nnockocrax I u 2 (...9)
Bon A+BonB
Son = p; — cpeAnaAs nepopmauns onop A ¥ B (npu cUMMETDPHYHOM POTO-
pe) (MKM)

o — NJIOTHOCTh MaTepHata (r/cm3)
@ — YIVIOBasi CKOPOCTh BpallleHHs pot1opa (paz/c)
pea— PE30HAHCHAN YIVIOBas CKOPOCTb BpallleHHS CHCTEMH «DOTOp —
onopui» (pazg/c)
ws— YIJIOBAasg CKOPOCTh BpallleHHS poTopa B SKCNJAYaTaUHOHHHIX
ycaoBuax (pazn/c)
W5 maxc— MAKCHMAJIbHASl YIVIOBAasT CKOPOCTb BpAaIl@HHS poTopa B 3KC-
IyaTalHOHHHX YCIOBHAX (paxn/c)
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