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Ileny padbomwr: 3HAaKOMCTBO C METOZIOM OIpeesieHUs (PAKTUYECKOTO Niepeia-
TOYHOT'O OTHOIIEHUS (PPUKIIMOHHOMU Nepeaadn, KoddPuiimeHTa npocKanb3bi-
BaHUA U KOd(PUIMeHTa NoJIe3HOro IEUCTBUS YCTPOMCTBA, COCTOSIIETO U3 pe-
OykTopa U (pUKIMOHHON nepenayn. BeanunHbl 3TUX apaMeTpoB ONpeaess-
I0TCS B 3aBUCUMOCTU OT TOPMO3HOTO MOMEHTA, YCHJIMS PUKKUMa 3JIeMEHTaMuU
(GpUKIIMOHHON Mepeaaun U B3aMMHOTO PacoJIOKEHHUs 3BEHbEB Mepeaayn.

Xapaxkmepucmuku puKkyuonnslx nepeoau

(DpI/IKHI/IOHHaH nepeaadya OCHOBaHa Ha MCIIOJIB30BaAaHHWH CUJI TPCHHA, KOTO-
PBIC BO3HUKAIOT B MCCTC KOHTAKTA JIBYX TJIAAKUX KATKOB, IIPUKUMACMBIX APYT K

npyry cunoit Q (puc. 1).

Q [peses iy(F
N

n,

Puc. 1. ®puxkyuonnan nepeoaua

[Ipu sToM HeEoOXoAMMO, YTOOBI CHJIa TPEHUS MeXay KaTkamu F Oblna
OOJIBIIIE UIIM PaBHA OKPYKHOMY yCHIIHIO R:

F=R, F=0Qf,

rae R - okpyxkHoe ycunue, F - cuna TpeHuss mexnay karkamu, Q - cunia
NPUXKATUS KaTKOB, f - KOO GUIIMEHT TPEHUS CKOJIBKEHHS MaTEPUAIOB KaTKOB.

Ecnu okpyxHoe ycunaue Oyner OojbIle CUIbl TPEHHUs, INepenada Oyner
IIPOCKaJIb3bIBATh.

OpuKIMOHHBIC TIepeaun pa3AelsatoTcs Ha nBe rpynmbl. [lepemauun ¢ mo-
CTOSIHHBIM I€pPEeIaTOYHbIM OTHOIIEHHEM, KOTOPbIE MPUMEHSIOTCS IJIs1 MEXaHU3-
MOB, T'Jie TpeOYIOTCS TUIaBHOCTh JIBHKEHUS, OECIIyMHOCTh pabOThI, O€3y1apHOe
BKJIFOUeHHUE Ha Xoay. OHU SABISIOTCSA MeperadyaMi KWHEMaTHUYeCKOrO TUIA U KaK
CWJIOBbIE TPUMEHSIOTCS penko. [lepenauu ¢ peryaupyemMbiM NepeaaToyHbIM OT-
HOILIEHUEM (BapUaTOpbl), KOTOPBIE MO3BOJISIIOT OECCTYNEHUYAaTO U3MEHSTh Iepe-
JaTOYHOE OTHOILIEHHUE B ONpEAENCHHBIX Mpenenax. Takue nepegadun-BapruaTopbl
IIMPOKO MPHUMEHSIOT B T€X CIydasx, Korja TpeOyeTcsl MIAaBHO U HETMpPEPHIBHO
U3MCHATh TIepeJaTOYHOe OTHOIIEHHE (HampuMep, B MEXaHW3Max CYETHO-
pelIaIINX YCTPOIMCTB).

JloctonHcTBaMH (PUKIIMOHHBIX Tepefad SIBISIOTCS MPOCTOTa KOHCTPYK-
1M, 0e3yJapHOCTb, MIIABHOCTh U OECHTYMHOCTh paOO0ThI, BO3MOXHOCTH TIJIaBHO-
ro 6eccTymeHuaToro peryJInpoBaHus NEPEJaTOYHOTO OTHOIICHUS, TIPEIOXPaHe-



HHUE OT IOJIOMOK IPU CIYYAWHOM MEPETPY3KE B CBSA3U C BO3ZMOXKHOCTBIO IPO-
CKaJIb3bIBAHHS 3BCHBEB.

Henocratku QpuUKIIMOHHBIX TIepeaad: OrpaHUYCHHAsl BEJIMYMHA TepeaBa-
€MOU MOIIHOCTHU, OOJIbIIIasl HArpy3Ka Ha OMOPBI OT CUJIbI CXKATHUS KaTKOB, MOBBI-
HIEHHBIM U3HOC KaTKOB, cpaBHUTENIbHO HU3KUU KIIJl BcaencTBue Hamuuus Tpe-
HUS CKOJIbXKCHHUS.

Cxema npocTeiiero JJoO0BOro BapraTopa Ioka3aHa Ha puc. 2.
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Puc. 2. Cxema 10606020 eapuamopa:
1 - duck; 2 — ponux

Ponuk (2) MoXeT mepemMemarbcsi MO HaMpaBISIIOIEH MPU3MATUYECKOU
IIMOHKE BAOJb Aucka (1), W3MEHsIsl BEIMYMHY TEKYUIEro pajuyca IHucKa ™
OT "imin JIO "tmaz. [lepemaTouHoe OTHOIIIEHWE Bapwatopa OyJeT U3MEHSThCS B
3aBUCUMOCTH OT BEIMYMHBI 7i. be3 ydeTa mpocKalib3bIBaHUS T€OMETPUUYECKOE
NepeIaTOYHOE OTHOIIIEHUE OYyIeT PaBHATHCS:

MwuaumansHOE

Tlo T .
— _imin ., 1min .

L21min = 1 Y
MaKCHUMAaJIbHOE
Namax 2 Tfl.mil
M4 Ty

['maBHOM XapaKTEpUCTUKON JI0OOBOIO BapuaTopa SIBISIETCS JAMANAa30H pe-
ryiaupoBanus

1= P2imax _ Mmax

Izimin ~ Timin

Teopernuecku 1y1si TOOOBOTO BapuaTopa "imin MOXKET OBITH paBEH HYJIO, U
IIpU JaJdbHEUIIEM MEPEMENIEHUN BEAOMBIA POJIMK HAYHET BpallaTbCs B MPOTH-
BOIIOJIOKHYIO CTOpOHY. lIpakThueckyn u3-3a MOBBIIIEHHOIO HW3HOCA IPU Ma-
jgoM 11 1 pe3koM cHrkennn KIIJ[ nuanason perynupoBaHusi 1000BOro Bapuaro-
pa Gepetcs He OoJiee Tpex.

Il < 3.

[Ipu pacuere QakTUUECKOro MEPEAATOYHOTO OTHOIICHHUS HEOO0XOIUMO

YUE€CTb BO3BMOKHOCTL ITPOCKAJIB3bIBAHUA BEAOMOTI'O 3BCHA!

l.Elmfz:ar -
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r

n, n(l—e)

I21g = =iy (1—2),

ﬂlﬂ;- 7
rae £ - Kod(GQUIMEHT IPOCKATB3bIBAHMS; [21 - TE€OMETPUYECKOE IEpea-

TOYHOC OTHOLICHHMC.

Bennunna koa¢duimenTa npockanb3bIBaHU:
121

e=1——
Lz21

Yempoiicmeo u paboma npuoopa

OcHoBHOIT yacThio Tpudopa (puc. 3) sBiIsAeTCS y3en (GPUKIIMOHHOHN Tepe-
a4y Tumna "1moooBol BapuaTop" ¢ Harpy304HbIM YCTPOMCTBOM Ha BEJIOMOM Ba-
qy.

VY3en GpUKIIMOHHON mepeaaun MPUBOIUTCS B JABHXKEHUE DIIEKTPOJIBUraTe-
JIEM Y€pe3 YEPBAYHBIN PETYKTOP.

[lepenaTouHOE OTHOILIEHHE BapUaTOpa MOYKET U3MEHSITHCS IIyTEM IepeMe-
nieHus ponuka (17) no paauycy ppuxkiuonnoro aucka (12).

Bce y3mb1 npubopa cCMOHTUPOBaHbBI HA JTUTOM OCHOBaHUU (1).

DneKTpoiBUTaTeNb (3) MOABEIICH B JABYX MIAPUKOMOAMIUITHUKOBBIX OTIO-
pax, CMOHTUPOBAHHBIX B KpoHIUTEHHE (2). Ban anexTpoaBuratens uepes3 siia-
CTUYHYIO My(DTy COEMHEH C BaJIOM uepBska. [Ipu BKIIOYEHHOM 3JIEKTPOBUTa-
T€JEe €ro PEaKTUBHBIA MOMEHT MPUKIAIBIBAECTCA 4Yepe3 ymop K IUJIOCKOH Mpy-
xuHe (4) U3MepUTensrHOTO ycTpoicTBa. JledopMaius mpyKUHBI HU3MEPSIETCS
VHJIMKATOPOM (5). ITo BEJIMYNHE nedopmaruu MPYKUHBI
U TApUPOBOYHOMY TpadUKy MOKHO OMPEACTUTh KPYTAIIMA MOMEHT Ha Bally
JIBUTATEIIS.

YepBsauHbIil peaykTop 6 uMeeT nepenatouHoe otHorienue I=10. Ha koniie
BBIXO/IHOTO BaJla peAyKTOpa UMEeTCs pe3bda Ui 3aKperieHusl CMEHHBIX (PpUK-
IIUOHHBIX AUCKOB (12).



Puc. 3. Oowuit éuo npubopa:

1 - ocnosanue; 2 - kponwmeiin; 3 - 3n1ekmpoosuzamensv; 4 - n10CKan nPYHcu-
Ha; 5 - unouxamop; 6 - uepeaunvlit pedykmop; 7 - KOHMaKmHuoe ycmpoii-
cmeo; 8 - Konnekmop;

9 - gedomoutii 6an eapuamopa; 10 - xoooeoiu eunm; 11 - kapemxa ¢ppuxkyuon-
Ho20 poauka; 12 - ppukyuonnwiit ouck; 13 - mkana c nonuycom; 14 - maxo-
BUK;

16 - konmaxmmnasn cpynna; 17 - ppukuyuonnstit ponux; 18 - pama; 19 - unou-
kamop; 21 - naockaa npyyxcuna, 22 - noovemuslii 6uHm; 23 - 31eKmMponpoeoo;
24 - momenma nazpy3ku;

25 — Hazpy3ounoe ycmpoicmeo

Ha BxoaHoM Bally peayKkTopa 3akpervieH KOJJIEKTOp (8) KOHTaKTHOTO
ycTpoiicTBa (7), mpeaHa3HAYCHHOTO JJIs oAl UMIYJbCOB Ha CUYETYUK, HAXO-
JSUIMANACA Ha TTAHENH YIpaBJIeHUs. 3a oguH 000pOoT (GPUKIIMOHHOTO JHUCKA CUET-
yuK noixyvaeT 10 uMmybcos.

Benowmerit Bant (9) Bapuaropa ycTaHOBIEH Ha Kadaromieiics pamke (18), u
napajieibHO eMy KpenuTcst Xxoa0Boi BUHT (10) ¢ 3akperieHHOM Ha HeM KapeT-
kot (11) dpukunonnoro ponuka (17). Bpamenne maxoBuka (14) mpuBoauT K



MEPEMEILICHUIO KAPETKU U U3MEHEHUIO TOJIOKEHUS POJIMKA OTHOCHUTENIBHO ILIEH-
Tpa (ppukimonnoro aucka. [lepemenenue uzmepsiercs no mkanie (13) ¢ HoHny-
COM, YCTaHOBJIEHHOM Ha KapeTke. KonTaktHas rpynna (16) npenHa3snaueHa ajis
M0/Ia4X UMITYJIbCOB MPY BPAIICHUH POJIMKA Ha BTOPOU CYETUHK. 3a OJAUH 000pOT
pOJIMKA CUETYHUK MOIyYaeT 3 UMITyJIbCa.

Jlst mprokaTus poiivka K GPUKIIMOHHOMY JUCKY UMEETCS TUIOCKAs MPYKU-
Ha (21) u xponumreiin ¢ unaukaropom (19). Ilpu BpaieHnn MOAHEMHOTO BUHTA
(22) mpoucxoaut aedgopManus Npy>KUHBI U, KaK CICICTBUE, IPUKATHE POJIHKA K
JIMCKY U3-3a MOBOPOTa paMbl (18) BOKpyT CBOMX MOJTyOCEil.

Harpyzounoe yctpoiictBo (HY) (25) mpencraBnser coboi snexTpomar-
HuTHyI0 My(dty. Ee pabora ocHOBaHa Ha CBOWMCTBE HaMarHUYEHHOU cpe-
JIbl OKA3bIBaTh COMPOTUBJICHUE NEPEMEIICHUI0 B HEW (PeppOMarHUTHBIX Tell.
TopMO3HOI MOMEHT TeM 0oJIbliIe, YeM OOJIbIIE TOK B 0OMOTKE JIEKTPOMArHuTa,
coznaroniero marautHoe noje. Cratop HY GanancupHo mojBeNieH B MOIIIMUI-
HUKaX C MaJIBIM TPEHUEM, YTO TIO3BOJISIET U3MEPATH MOMEHT Harpy3Ku Mo UHIU-
Karopy (24) u TapupOBOYHOMY I'paUKy AHAIOTMYHO MU3MEPEHUI0O MOMEHTa Ha
Bajly JIBUTaTessl.

Ha nanenu ymnpaBiieHHsI pa3MelleHbl: TyMOyiep, BKIIOYAIONIMN MUTaHUE
npubopa; JamMroydka, KOTopasi 3aropaeTcsi Ipu mojiade MUTaHus; TyMOJIep BKIIIO-
YEHUSl JBUTATENS U MOTEHIUOMETP, PETYIUPYIOIUNA €ro CKOPOCTh; TymOiep
BKIrOUeHUA HY ¥ nmoreHuromeTp, peryaupyromuil BeJINUYMHY MOMEHTA Harpys-
ku. Taxke UMEIoTCs TyMmMOJiep, BKIIOYAIOIINN MUTaHUE e U3MEPEHUs Yucia
000pOTOB, U TyMOJIEep, MOJIKIIOYAIOIIMA K 3TOM 1enu cuetynku. Ha3zBanus op-
raHOB yNPABJIEHUS YKa3aHbl HA JTUILIEBOU MaHEH.

Iopaook npoeedenus padomol
B mannoi#i paboTe onpenenstorcs GakTHIecKoe MepeIaTouHOe OTHOIICHNE

DPUKIHOHHOI mepenaun 218, KodGUIMEHT POCKANB3BIBAHMS & U K0 HLIH-
€HT TOJIE3HOTO ACMCTBUS 1 yCTPOUCTBA, COCTOAIIETO U3 PEAYKTOpa U (HPUKIU-
OHHOH mepefayn. DTH XapaKTEPUCTUKU ONPEICISIIOTCS B 3aBUCUMOCTH OT BEJIHU-
YUHBl TOPMO3HOTO MOMEHTA, YCHJIUS MPMXKUMA POJIMKA K JUCKY M TOJOKEHUS
pOJIMKA OTHOCUTENLHO LIEHTpa JucKa. YTOOBI OmpeneuTh yKa3aHHbIE XapaKTe-
PUCTHUKH, HEOOXOAMMO MPOBECTU TPH OIBITA, U3MEHSS OJIUH U3 MEPEUUCICHHBIX
apaMeTpoOB, OCTABIISAS MOCTOSSHHBIMHU J[BA APYTHUX.

Onvim_nepewtii. Onpedenenue xapakmepucmuk nepeoaiu 6 3a8UCUMOCHIU OM
6eIUYUHBL MOPMO3HO20 MOMeHmMa My,

1. 3anummuTe Ha OJaHKE UCXOAHBIC JAHHBIC COTJIACHO BBIJIAHHOMY BapHaH-
Ty (Tabnuiia UICXOHBIX TaHHBIX B KOHIE PaOOTHI).

2. C momoIpo NOoJabeMHOTO BUHTA (22) yCTAaHOBUTE 3aJaHHOE 3HAYCHHE
YCWIIHSI TIPYIKATHUS POJTUKA, UCTIONB3YSI MHANKATOP U TAPUPOBOYHBIN TPpa(UK.

3. Bpamas xonoBoi BUHT (10), ycTaHOBUTE 3aJaHHOE TOJIOKEHUE POJIUKA
OTHOCHUTEIBHO IIEHTpa AUCKA.




4. TlocnenoBatenpHO BKIOUMTE TymoOsiepbl "Cueruuku", 3ateMm "Cetp" u
"Harpy3ska".

5. BxitounTe qBUraTeNb, yCTAHOBUTH 3a/IaHHYI0 CKOPOCTh U, Bpallas pyd-
Ky "MomeHT", ycTaHOBUTB Harpy3ky Mz = 1 krcewm.

6. OIHOBPEMEHHO BKJIIOUUTE CUETYMKHU U OIPEACIIUTE CKOPOCTH BPAILICHUS
(006/MHuH) aMCcKa, POJIMKA U BXOJHOIO Baja PEayKTOpa 3a 5 MUHYT pabOTHI IO

dbopmynam:

N,
PET
s =5
—_ N‘peq .
Mauea = 50 307
n _ Npu_r[
pet 1579’

rac NPEA - KOJIMYCCTBO HMMITYJIBCOB IO CUCTYHMKY OT KOHTAKTHOI'O YCTpOﬁ-

CTBa Ha BXOJIHOM Bajly peAyKTOpa 32 5 MUHYT padOThI;

Npox - KOTHYECTBO NMITYJIBCOB [0 CYETIHKY OT KOHTAKTHOTO YCTPOHCTBA HA

BaJly pOJIMKA 332 5 MUHYT PabOTHI.

7. OnpenenuTe MOMEHT Ha Bally JABUTATEIS
JUKAaTOpa U TApUPOBOYHBIN rpaduk.

8. Ilocne 5-Tu MUHYT pabOThl YCTAHOBKY OTKJIIOUMTE TyMOiaepom "JlBura-
TEJb'".

9. Onpenenute ¢pakTUYECKOE NEpPeAaTOUYHOE OTHOIICHHE (PPUKIIMOHHON
nepeaayu:

M-'-'-.E, HCITIOJIB3YS IMOKA3aHUA UH-

P
21h — nausml

10. Onpenenute K03 OUIMEHT MPOCKATL3bIBAHUS TTEPEIAYH.

11. Onpenenute KIIJl ycTpoiicTBa, COCTOAIIETO U3 PEIyKTOpa U (PPUKIIH-
OHHOU Nepeaayu:
M:—: "Myoa
Mg * Tipez,

12. TIpousBenute cOpOC MOKA3aHUA CUSTYMKOB MTyTEM HAXKATHS HA KHOIIKY
y CUETYHKA.

13. BHOBb BKJIIOUHMTE JBUTATEb U, 3a/1aBas MOCIEIOBATEILHO HATPY3Ky B

2,3,4 u 5 x['cm, kaxapIid pa3 TOBTOPUTE OMBIT COTIIACHO I1.IT. 5-12.

'il‘jl:

Onvim_emopoii. Onpedenenue xapaKkmepucmuk nepeoaiu 6 3a6UCUMOCHU Om
YCUUA nPUICAmMus PoauKd.

1. Bpamas xonoBoi BUHT (10), ycTaHOBUTE 3alaHHOE TOJIOKEHUE POJIUKA
OTHOCUTEJBHO LIEHTpa JUCKA.

2. IlompemHbiM BuUHTOM (22) 1O  TOKa3aHMSAM  HHJIUKATOpa
U TApUPOBOYHOMY IpaUKy YCTAHOBUTE YCWIME MPUKATHUS POJIHKA K JUCKY
2 kI

3. Bxirouute aBuraresib U pydkord "MomeHT" ycTaHOBHTE 3aJaHHOE 3Ha-
YeHHE MOMEHTA Harpy3KH.




4. Onpenenute XapakTepPUCTUKU TEPelayu, BHIIOJHUB MOCIEA0OBATEIbHO
1.1. 6-12 nepBoro omnsira.

5. IlocnenoBaresbHO YCTAHOBUTE YCWIIME MPUKATHUSL POJIMKA, paBHOE 4,6,8
u 10 xI', kax b1l pa3 mOBTOPsIst OMBIT (I1.I1. 6-12 TIepBOIO OMBITA).

Onvim_mpemuii. Onpeodenenue xapaxmepucmuk nepeoauu 8 3a8UcCUMOCHU
OMm NOJI0HCEHUS POJIUKA OMHOCUMEIbHO UWEHmMPA OUCKA.

1. YcraHoBuTe BENTMYMHBI TOPMO3HOIO MOMEHTA M YCUJIMS MPUKATHUS PO-
JIMKa K JUCKY COTJIACHO UCXOJIHBIM JJAHHBIM.

2. PonuK OTHOCHUTENBHO LEHTPA JIUCKA YCTAHOBUTE HA PACCTOSIHUE, PABHOE
30 mm.

3. BxirouuTe ABUTATEND U ONPENECIUTh XapPaKTEPUCTHUKHU, BBIIIOJIHUB IIO-
CJIEJIOBATENBHO IL.I. 6-12 mepBoOro onsira.

4. TlocienoBaTenbHO YCTAHOBUTE POJMK HA paccTosAHUAX S0 U 75 MM OT-
HOCHUTEJILHO IIEHTpa AUCKA, KKIBIA pa3 MOBTOPss omnbIT (M.O. 6-12 mepBoro
OTbITA).

5. 3akoHuUTE pabOTy, OTKJIFOYUB BCE TyMOJIEphI. Y CTAHOBKY 3a4EXJIUTE.

6. CremnaiiTe BBIBOJIBI 10 PE3YyJIbTaTaM MPOBEICHUS OIBITOB.

Konmponwvnwie éonpocut

1. B ueM nocTOMHCTBA U HEOCTATKU (PUKIIUOHHBIX TIepeaay?

2. Pacckaxkute 0 mpuHLIKIIE PaOOTHI BapHaTOpA.

3. Uto Takoe Auana3oH peryJupoBaHus Bapuatopa?

4. Kak paccuuTbIBaeTCsl reOMETPUYECKOE MepeaaTOuYHOE OTHOIICHHE (PPUKIU-
OHHOM IEpeNayH.

5. Kak paccuuthiBaeTcs (hakTHUECKOE NEPEIaTOYHOE OTHOIIEHHE (PPUKIIMOHHOM
nepenadn’?

6. Kak paccuutbeiBaercs Ko3(hPUIIMEHT NPOCKAIb3bIBAaHUS TIEpeIaun?

7. YKaxkute HeoOX0AMMOE YCIOBHE NSl pa0OThl (PPUKIIMOHHON MEPEAAUH.



Hcxomuble TaHHBIE

Ne Omrit 1 OmngpiT 2 OmplT 3

BapuaHTa | Ycuiaue Paccrostane | MomeHT Paccrossane | MomeHT VYceunue
MPIKATUS | pOJIMKA Harpy3kd | pojuka HArpy3Kd | MPUKATUS
poJIhKa or  ueHrtpa | (kI'cm) or  mueHrpa | (kI'cm) posrka
(xI) ucKa (Mm) JuckKa (MM) (xI')

1 10 30 1 70 1 10

2 8 20 2 60 2 8

3 6 40 3 40 3 6

4 4 60 4 20 4 4

5 2 70 5 30 5 2

6 2 40 5 70 5 10

7 4 20 4 60 4 8

8 6 30 3 40 3 7

9 8 50 2 20 2 4

10 10 70 1 30 1 2

11 10 40 2 40 2 6

12 8 60 3 50 3 4

13 6 75 4 70 4 2

14 4 30 5 20 5 6

15 2 20 1 30 1 4

16 2 40 3 50 3 2

17 4 60 4 20 4 6

18 6 70 5 30 5 8

19 8 40 1 40 1 6

20 10 20 2 70 2 2
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YCTAHOBKA U151 HCCIIEJOBAHUSI XAPAKTEPUCTHK
POPUKIIMOHHOMU ITEPE/IAYHN

PykoBoacTBO K 1abopaTopHOi paboTe 1Mo Kypcy
«/leTaym MamMH U OCHOBBI KOHCTPYHUPOBAHHUS)

Cocrasunu: [IIOTEXMHA Jlapuca Hukonaena
CABPACOB I'enpux AHnpeeBuy
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