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CoBpeMeHHble oObpasoBaTenbHble CTaHO4apTbl, CTaBAT 3agaden opmupoBaHue
KOMNETEHUNN, CBSA3AHHLIX C UeneHanpaBfieHHON, CaMOCTOATENIbHOW, MO3HaBaTENbHON
AEATENbHOCTbIO KaXaoro ctyaeHta. MIMeHHO B npouecce BbIMOMHEHUST KypCOBbIX paboT u
pa3BMBalOTCS HaBbIKM CaMOCTOSTENBHOW UCCreaoBaTenbCkon paboTbl, NpodeccmoHanbHom
pedriekcnn, camoopraHnsaumm, NNaHMPOBaHUS U NPOBEAEHNSA NCCNeSOBaHUS.

KypcoBas paboTta TecHO cBsidaHa ¢ npodeccuoHanbHbiMn KoMneTeHunamu. MimeHHo B
Xo4e KypcoBbiXx paboT OyayT GopMuMpoBaTbCA HaBbIKM MPaKTUYECKON OeATEeNbHOCTU
(opraHmsauum n NpoBeaeHUst nccnenoBaHus, paspaboTkun U peanu3aumm NPOeKToB U T. 4.).
KypcoBas paboTta sBnsietca OOHUM W3 OCHOBHbIX BMAOB CaMOCTOATENbHOM HayYHO-
nccnegosartenbckon padotel ctyaeHtoB (HUPC) B By3e.

Kpome TOro, Kypcosble paboTbl SBNAOTCA 3f1EMEHTOM OLEHOYHbIX CPeacTB no
KOHKpeTHOW yyebHOW aucumninHe, NO3BOSIAS OLEHUTb CTeneHb ChopMMpOBaHHOCTU psaa
HaBblIKOB W YyMeHuW. YeTkoe U nocrnegoBaTesibHOe MMaHUPOBaHWE oOpraHusauun u
npoBedeHNs  Hay4yHO-UccnegoBaTeNnbCKOM  OeATeNbHOCTM  MOMOXeT  CTygeHTam B
npeofoneHnn TpYAHOCTEN, CBA3AHHbIX C HanncaHMem n oopmMIieHMEM KypCoOBbIX paboT.

KypcoBble  paboTbl  siBRsiOTCA BaXXHEWWNM  cpeactBoM  (hopMmupoBaHuA
npodeccnoHanbHbIX KOMMETEHUUN, NOBbILLEHUS TEOPETUYECKOrO U METOOMYECKOro YPOBHSA
3HaHWW CTYOEHTOB.

BbinonHeHne KypcoBbix paboT nomoraeT CTygeHTaM NoaTanHo BKIIKYUTLCS B HAYy4YHO-
nccnegoBartenbCckyto paboTy, kKoTopas cnocobCcTByeT (POPMUPOBAHNIO TBOPYECKUX KAvyecCTB U
TBOPYECKOro OTHOLLIEHNS K CBOEN npodheccum.

KypcoBass paboTa npegycMoTpeHa y4yebHbIM MNfiaHOM By3a W MNOTOMY SBASeTCH
HeoTbeMIeEMOM YacTblo y4ebHoro npouecca. TemaTuka KypcoBbix paboTt paspabaTtbiBaeTcs
npenogaBaTensiMyM KOHKPETHbIX y4eOHbIX AUCUMMIVH U YTBEPXAAeTCA COOTBETCTBYHOLLEN
kacpegpon. KoOHKpeTHble TeMbl KypcoBbiX paboTt, TpeboBaHMa K coaepxaHuo, B
COOTBETCTBUN CO Ccneundukon y4yedbHOM AUCUUNMUHBI, KPUTEPUM OLEHKN W3MNOXEHbl B
paboymx nporpammax COOTBETCTBYOLLMX Y4eOHbIX AncunnnuH. Kypcosasa paboTa nuweTcs u
npegocraBnseTcs Ha kadeapy B CPOKU, COOTBETCTBYIOLLME Y4EOHOMY MnaHy.

Llenblo  BbINONHEHUA KypcoBbiXx paboT aABnsetca  (popMmpoBaHME  HaBbIKOB
CaMOCTOATENBHOIO TBOPYECKOrO peLleHns NpogeccnoHarbHbIX 3agav.

3agavyamun BbINOSHEHNST KypCOBbIX paboT ABNATCA cucTeMatu3auums, 3akpenneHue,
yrnybneHve n pacwmpeHne npuobpeTeHHbIX CTYAEHTOM 3HaHWW, YMEHW, HaBbIKOB MO
onpegeneHHon y4ebHoON OMCUMNANHE, a TakKe OBrajeHne yMeHUsIMU, HaBblkaMn Hay4YHOro
nccnegoBaHus.

KypcoBasi paboTa BbINONHAETCS B COOTBETCTBMM C _[1ON0OXEHMEM O KYpCOBOMW paboTte
(peq. 2018 r.).

Mpumepbl ohopMNeHNA UICTOYHMKOB U3 CNUCKa UCNOJIb30BaHHOMW NuTepaTtypbl
B cooTBeTcTBUM € TOCT P 7.0.5-2008 «Bubnuorpacduyeckas ccoinka.
O6wue TpeboBaHMA U NpaBuia COCTaBNEHUA»

CokpaweHue omoesribHbIX C/108 U cri080coYyemaHull rnpumeHstom O ecex
anemeHmos bubnuoepaguyeckol 3arnucu, 3a UCKIIYEeHUEeM OCHOBHO20 3aerfasusi
OokymeHma. Criosa u criogocodemaHusi cokpawarom: rno FOCT 7.11-2004 (MCO 832: 1994)
«Cucmema cmaHOapmos 1o uHgpopmamusayuu, bubnuomeyHoMmy u uzdamesioCKoMy Oersy.
bubnuoepagpuyeckas 3anucb. CokpaweHue cfio8 U criogocodemaHuli Ha UHOCMpPaHHbIX
espornetickux si3bikax»; FOCT P 7.0.12-2011 «Cucmema cmaHOapmos no uHgopmMauyuu,
6ubniuomeyHomy u uszdamernbckomy Oeny. bubnuoespaguyeckas 3arnuckb. CokpaweHue cros
u criogoco4yemaHull Ha pycckom s3bike. Obuwjue mpebogaHus u rpasusiax.

1. okymeHT noa chamunuen aBTopa

OnucaHue OoKymeHmMa HaduHaemcsi ¢ ¢hamursiuu-(t) aemopa-(o8), ecsiu OH co30aH
OOHUM, 08yMS UMU MpeMsi asmopamul.


http://bsk.vsu.ru/dokumenty/lokalnye-akty
http://bsk.vsu.ru/dokumenty/lokalnye-akty

O0uH asmop

Kauean A. A. CoBpeMEHHbIN pycCKnin nutepaTypHblA A3blK. [1pakTudeckue 3aHaTUA
no mopdponorumn : y4eb.-metoa. nocobue ana 6akanaspos. Y. 1. bopucornebek, 2014. 97 c.

[lea asmopa

Knases C. B., lMoxapuukasa C. K. CoBpeMeHHbI PpYCCKUW NUTEpaTypHbIA SA3bIK:
doHeTuka, rpacdwmka, opdorpadus, opdoanua : yy4eb. nocobue pana BysoB. M.
Akagemnyeckuin NMpoekt, 2005. 320 c. («Gaudeamusy).

Tpu asmopa

Kacatkun J1.J1., KnobykoB E.B., Jlekant T[1.A. KpaTkmi cnpaBOYHUK MO
COBpPEMEHHOMY pycckoMy A3biky / noa ped. M. A. Jlekanta. M. : Beicw. wk., 1991. 383 c.

2. [lokyMeHT nopA 3arnaBvem

OnucaHue OOKymMeHmMa HaduHaemcsi C 3aanaeusi, ec/iu OH HarucaH 4YembipbMs U
boree asmopamu, a makxe, ecriu asmop He ykasaH. Ecnu y kHuesu yemsipe unu 6osee
asmopos, mo rocre 3aeznasusi 3a kKocol 4depmou (/) e obrnacmu omeemcmeeHHOCmuU
rnpusodumcs nepesbil U3 HUX ¢ dobasneHuem [u 0p.].

BbicTosinn n nobeannu : [lokymeHTbl 1 maTepuansl. M. : Mock. pabouuni, 1966. 277 c.

CoBpeMeHHbI pycckun asblk: CoumanbHas u pyHKunoHaneHas guddepeHumnaums /
Poc. akag. Hayk. UIH-T pycckoro sasblka nm. B. B. BuHorpagosa. M. : A3blkn cnaBsiHCKOW
KynbTypbl, 2003. 568 c. (Studia philological).

3. CtaTbA U3 XypHana

Boxosuy E. [1. Kputepum noHMMaHns TekcTa LWKONbHUKaMu // PyCcCkuii A3bIK B LLKOSE.
2016. Ne 10. C. 13-18.

Aceesa [1. B., Kynaesa [. M. 3ctetnyeckad yHKUMA YacTen peyn B cuUcTeme
n3yyeHns MopdOonorMmnm Ha ypokax pycckoro sabika // Pycckuii a3blk B wkone. 2016. Ne 10.
C. 3-9.

4. CtaTbsl U3 raseTbl

Ecnu eazema umeem 6onee 8 cmpaHuy, mo 6 ornucaHuu rpusooumcsi Homep
cmpaHuubl, Ha KOmopou rnoMeuweHa cmamas.

NatyHckmii U. Bonbluas 6onna: KTo, kak u nodyemy gonyctun 22 roga Hasag nepByto
BOEHHYI kamnaHuto B YeyHe? // CoBeplueHHo cekpeTHo. 2016. Ne 12/389. C. 7-9.

HomueBa E. 3agaHue Ha gom // Poccunckas raseta. 2016. 16 gekabps. Ne 286(7154).
C. 18.

5. CtaTtbsa u3 c60pHUKa

CtepHuH WU. A., ObskoBa J1. H., TumowwunHa T.B. [MpocBeTutenbckMe npoekTbl B
obnacTn pyccKoro sisbika U BbISIBNIEHWE A3bIKOBbIX MOTPEOHOCTEN HaceneHws pervoHa B
obnacTtu pycckoro sidblka 1M KynbTypbl peyun // PogHon A3bik: Npobrnembl TeEOpUn U NPaKTUKK
npenogasaHus : matepuansl IV MexayHap. Hay4y.-meToa. KoHdepeHummn (bopucornebek, 17-
18 oktabpsa 2013 r.) / bopucornebeckun roc. ned. vH-T ; nog pead. A. A. Kauesan, O. B.
CmupHoBown. bopucornebek, 2013. C. 119-126.

6. CtaTbsa U3 NpoaoskamLwerocs usgaHusa

Tanuukasa A. A. CmepTb 1 ntoboBb B N03aTn4eckon kapTnuHe mupa A. . BeegeHckoro //
CeMaHTUKO-KOTHUTMBHbIE WCCneaoBaHMa : MexBy3. c¢6. Hayd. Tp. / nog peg. M. B.
LLlamaHoBow, E. B. Bopucoson. BopoHex : Victokn, 2014. Bein. 5. C. 43-47.

7. CtaTbsA U3 COOpaHMUA COUYUHEHUN

MaHoB M. B. Tpyabl no obuemy si3bIKO3HaHUIO U PYCCKOMY A3bIKY : B 2 T. / nog, pea.
E. A. 3emckon, C. M. KysbmuHon. M. : A3bikn cnaBsHckon KynbTypbl, 2003. T. 1. 568 c.
(Knaccukm otevecTBeHHON hunonorum).

8. OuccepTtauun

®eHyxuH B. . 3THONONMUTMYECKNEe KOHMNUKTBI B COBpeMeHHOM Poccuun: Ha npumepe
CeBepo-KaBka3sckoro permoHa : guc. ... kaig. nonut. Hayk. M., 2002. 174 c.

9. ABTOopedepaTt aucceprauum

Monosa E. W. JInuHoe nmsa B KOMMYHMKaATUBHOM acnekte (Ha matepuane obpalieHui
B CTyAEeH4YeCcKoWn cpefe) : aBToped. AuC. ... KaHa. dunon. Hayk. CmoneHck, 2009. 12 c.



10. Bubnuorpacgmyeckoe onmMcaHme 3NEeKTPOHHbIX PecypcoB

Poccuinckne npasuna katanormdaumm. Y. 1. OcHOBHble MONMOXEHMST M NpaBuna
[OnekTpoHHbIN pecypc] / Poc. 6ubn. accou., MexpernoH. koM. no katanormsaumu. M., 2004.
1 CD-ROM. 3arn. ¢ aTUKeTKn aucka.

Jintudbopg E. Y. C Bbenon Apmmen no Cubupu [OnekTpoHHbI pecypc]. URL:
http://east-front.narod.ru/memo/ latchford.htm (gata obpaweHnus: 23.08.2016).

O npasgHoBaHuu HoBoro roga : Ykas Netpa | [OnekTtpoHHbIn pecypc]. URL: http://rus-
biography.ru/DocPage/?ldDocs=108 (gaTta obpawieHus: 23.08.2015).

BbisiBNneHMe NpU3HaKoOB YHWXKEHMS 4YecTu, [OOCTOMHCTBA, YyManeHus AenoBou
penyTaumm n ockopOneHus B NIMHIBUCTUYECKOWN IKCMEPTU3E TEKCTa [DNEKTPOHHLIN pecypc] /
N.A. CrepHnH [n gp.]. Apocnaenb, 2013. 35 c¢. URL: http://sterninia.ru/
files/757/4 _lzbrannye nauchnye_publikacii/Lingvokriminalistika/Unizhenie_chesti_dostoinstv
a.pdf (nata obpawenus: 12.11.2016).

11. HopmaTuBHbIe aKTbl

O6 obpasoBaHun B Poccuickon depepaumn : deaepanbHbii 3akoH Poccuinckom
depepaumm ot 29 gekabps 2012 roga Ne 273-d3 : npuHaT Noc. dymon 21 gekabps 2012 . :
oaobpeH Cosetom denepaumm 26 gekabps 2012 r. M. : Skemo, 2016. 160 c.

Mpukas MuHuctepcTBa obpasoBaHusa U Haykm Poccuiickon degepaumm ot 17 gekabps
2010 roga Ne 1897 «O6 yTBepxaeHuu hegepanbHOro rocyaapcTBeHHoro obpasoBaTesfibHOro
cTaHgapTa OCHOBHOIO obuwero obpasoBaHuna» [OneKTpOHHbIN pecypc].
URL: http://MnHOBpHaykun.pd/aokyMmeHTbl/543 (naTta obpaweHns: 12.11.2016).

12. ApXBHbI€ AOKYMEHTbI

BoraHckon cenbcoBeT pgenyTtatoB Tpyaswmuxca /[ bopucornebckum  roponckom
MyHuuunaneHbin apxme (BIrMA). ®. 115.

OTyeT 0 paboTe KynbTypHO-MaccOBOW cekuun BboraHckoro cenbcoBeTa [enyTaToB
Tpyaawmxcsa ot 3 noHa 1949 r. // BIMA. ©. 115. On. 1. 1. 72. JIn.14-15.

METOOUYECKUE MATEPUAIbI
K KypcoBou paboTte no aucumnnuHe «lpoueccbl GhopmMooOGpazoBaHUA U UHCTPYMEHT»
HanpaBrneHue noaroTtoBkn «MawmHocTpoeHuey», npodunb «TexHonorum,
obopynoBaHue u aBToMaTU3auus MalUMHOCTPOUTENbHbLIX NPOU3BOACTB»

1. O6wue mpeboeaHusi Kk Kypcosol pabome

1.1. CopepxxaHue KypcoBou paboTbl

Mpy BbLINOMHEHWMM KypCOBOM paboTbl CTyAeHTbl 064A3aHbl BbIMOMHATL crnegyouime
BUAObl paboT:

a) CNpoeKTUpoBaTb TpW TUNa pPasnUYHbIX UHCTPYMEHTOB C NogpobHon npopaboTkon
CXEMbl pPe3aHMsi N KOHCTPYKUMM (BO3MOXHbIE BapuvaHTbl COYETaHWs PasfiMYHbIX TUMOB
WHCTPYMEHTOB NpeacTaBfeHbl B Tabn. 1.5.2-1.8.1);

6) npon3BecTn NOAPOOHLIN pacyeT reoMeTpPUYEecKNX U KOHCTPYKTUBHBLIX NapameTpoB
OLHOr0 MHCTPYMEHTA NO YKa3aHUI0 KOHCYbTaHTa;

B) 0popMUTb MOSACHUTENMBHYI 3anucky (B obbeme 25 — 30 nuctoB hopmata A4),
coaepXallyto MeToAuKy pacyeTa, HeobOXOAMMbIE BbIYUCIIEHUS KaXOoro n3 NpoekTUpyeMbixX
WHCTPYMEHTOB, a TaKKe 4YepTexu MNPOEKTUPYEMbIX WMHCTPYMEHTOB (B ob6beme 3 nucrtos
dopmata A4 (B 3TOM Criyvae YepTexun NoALWMBAOTCS B NOSCHUTENbHYIO 3aruncKy);

r) paspaboTaTb TEXHOSOIMKO W3rOTOBIIEHUS OOHOrO0 WMHCTPYMeEHTa (No ykasaHuto
npenogasaTens)

B oTaenbHbIX cnyyasx npu Bblgade 3afaHus Ha KypcoByto paboTty kadeapon MoxeT
BbITb MOPYYEHO:

- MPOEKTUPOBaHME CrneLmanbHOro MHCTPYMEHTa Mo 3asBKe NPeanpuaTus;

- BbINOSIHEHNE Hay4YHO-UccnegoBaTenbCckon nnm nabopaTtopHom pabor.


http://east-front.narod.ru/memo/%20latchford.htm

Mpyn aTOM oOCTanbHble MNYHKTbl 3afaHua Ha KypcoByk paboty octatotcs 6e3
N3MEHEHUS.

1.2. ®acoHHbIe pe3ubl

1.2.1. BapmaHTbl 3agaHuii No NPOEKTUPOBaHMIO PaCOHHbIX pe3uoB (Tabn. 1.1, Tabn.
1.2., Tabn. 1.3., Tabn. 1.4; puc. 1.1-1.3).

Tabnuuya 1.1
MaTtepuan nsgenus, obpabarteiBaeMoro acoHHbIM pe3LoM
Ne BapuaHTa MaTtepuan nsgenus o, MH/m2 5,%
1 2 3 4
1 Cnnas AJl-9 186 6
2 Cnnas [J16T 461 17
3 Cnnas AJl8 294 12
4 Menb 235 50
5 Cranb 20 441 30
6 JlatyHb JIT90 265 35
7 Cnnas MJ15 265 5
8 Cnnas AMr 11 245 35
9 Cnnas AMy 11 157 10
10 CnnasBMIJ1-1 196 6
OTKNOHEHUs gMameTparnbHbIX U ANIMHHOBLIX pa3mMepoB NpuHMMmaTh no h9.
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Puc. 1.1. 3ckus getanu
Tabnuua 1.2
BapuaHTtbl 3agaHni Ha acoOHHbIN pe3el,
Tun pesua D1, Do, Da, 1, I2, I3, la, R,
Ne BapuaHTa MM MM  [D3, MM| MM MM [ MM | MM | MM | MM
Kpyr- npuama-
Inbin TUYECKUN
1 2 3 4 5 6 7 8 9 10 11
1 51 15 20 25 15 5 10 15 | 20 | 25
2 52 20 25 30 15 8 12 18 | 25 | 25
3 53 22 26 32 25 6 12 18 | 25 | 3,0
4 54 25 30 36 30 5 10 15 | 20 | 3,0
5 55 28 32 40 30 7 17 25 | 30 | 4,0
6 56 30 35 42 35 5 12 18 | 25 | 3,5
7 57 32 36 42 30 8 14 | 20 | 27 | 3,0
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Puc. 1.2. 3ckn3 petanu

Tabnuua 1.3
BapuaHTbl 3agaHui Ha daCoHHbIN peseLy
Twun pesua
Ne BapuaHTa D, mm I, MM l2, MM R, Mm
Kpyrnbiv npusmaTunye-ckum
11 61 60 5 11 19
12 62 65 6 14 22
13 63 70 7 18 30
14 64 75 7,5 20 32
15 65 80 8 21 35
16 66 80 8 23 35
17 67 85 9 25 35
18 68 85 9 30 40
19 69 90 9 30 45
20 70 90 10 35 50




Puc. 1.3. Ockus getanu

Tabnuua 1.4
BapuaHTbl 3agaHmin Ha OaCoHHbIN peseL|

Twun pesua D1, D2, Mm Ds, Da, Ds, l1, MM I, I3, la, Is,
Ne BapvaHTa MM MM MM MM MM MM MM MM
21 71 20 15 10 10 15 5 10 15 20 25
22 72 25 20 20 15 20 6 12 15 20 25
23 73 30 25 20 10 15 6 10 15 22 27
24 74 35 30 25 10 20 7 10 16 25 30
25 75 36 31 28 15 28 8 12 15 21 27
26 76 38 21 18 15 30 5 10 15 20 25
27 77 40 25 20 25 30 6 12 15 20 28
28 78 45 30 20 20 30 5 18 12 20 25
29 79 50 35 20 25 30 8 16 20 25 30
30 80 55 45 30 15 25 10 15 20 25 35

1.2.2. BoinonHstoT paboynin yeptex obpabaTteiBaemon getanu B macwtabe 1:1 nnu
2:1 c ykasaHMeM pa3mMepoB Ha BCEX Y3MOBbIX TOYKax, MO KOTOpbiM ByaeT NpoOBOAUTLCS
KOPPEKLMOHHbIN pacyer.

HasHavaloT maTtepuan pesua B 3aBUCUMOCTM OT MaTepuana getanu. HasHadawT C
yyeToM MaTepuana pesua M [eTanu nepeaHun yron pesua B TOYKe, KoTopasi byaet
obpabaTbiBaTb HAMMEHbBLLMA OnaMeTp U3nenus.

HasHadatloT 3agHuiA yron anga Tom e Touku. NMpy HasHavyeHun 3agHUX yrioB crnegyeT
MOMHUTb O TOM, YTODObl B CEYEHUAX, HOPManbHbIX K PEXYLIUM KPOMKaM, PacrOfOXeHHbIM
noa yrromM K OCu U3genus, Nx BENUYMHbI NONy4Ynnucb He meHee 2—3°.

1.2.3. BblbupatoT 1 060CHOBbBIBAIOT KOHCTPYKUMIO pe3la U cnocob KpenneHusi ero B
Aepxaske.

1.2.4. PaccunTtbiBatloT rabaputHble pa3mepbl pesua:

a) onpedensaT rnydbuHbl Npodung Aetanu B pagnanbHOM HanpasneHuu;

6) onpenenslOT AnameTp onpaeBku Ansa Kpyrroro pesua. [na atoro B 3aBMCUMOCTU OT
yCnoBun pesaHus 1M TpeboBaHMi K LIEPOXOBATOCTM MOBEPXHOCTU Ha3Ha4alT nogavv wu



onpegensioT ycunua pesaHusa. [lo ycunuio pesaHus n cnocoby KpenneHus BblbupatoT no
Tabnvuam unu paccuMTbiBalOT AnameTp OnpaBKu;

B) NOACUYNTBIBAIOT HAPYXXHbIN AMaMeTp Kpyrnoro goacoHHOro pesua.

MapameTpbl Npu3amMaTM4ecKoro pesua paccymtbiBaloT No opmynam unu BbldupatoT
no Tabnuuam B 3aBMCUMOCTM OT rMyOGuHbI Npochmna n wnpuHbl obpabaTtbiBaemMon getanw.
Mpy HasHayYeHWM LWMPUHLI pesla, Kak Kpyrnoro, Tak U Mpu3MatMyeckoro, Heobxogmmo
NPUHATb BO BHMMaHWE LUMPUHY AOMOMHUTENMBHbIX PEXYLUMX KPOMOK Ha Kpasx pesua (4ns
CHATUA hpackn n 0b603HaYeHNsa y4acTka OTpesaHusa geTtanu oT npyTka).

1.2.5. BbINonHAT rpadmyeckuit pacyeT npoduns pesua.

1.2.6. NogcunTbiBalOT 3aHME YINbl B pasfnyHbIX TOYKax npodung pesua B ceyeHusx,
NepneHAVKYNSpPHbIX MPOEKUMAM PEeXYyLEen KPOMKA Ha paguwarnbHyt MNIIOCKOCTb, U CTPOAT
rpacouk nx n3ameHeHus. [ina aTon Uenu no ocv opAnHaT OTKIaAblBaloT BENNYMHY YroB, a no
ocn abcumcc — oceBble pa3mepbl Mexay YrnoBbiMM Todkamu npoduns. Mo nonyvYeHHoMy
rpacovky genatT BbIBO O BO3MOXHOCTU HOPMasnbHOM paboTbl UHCTPYMEHTa U NpUHUMAloT
AONOSMHUTENbHbIE MEPbI MO YNYYLIEHWIO reOMeTpun pesua.

1.2.7. BoinonHsawT paboumnii yepTex.

1.3. MpoTsaxKn

1.3.1. BapuaHTbl 3agaHnin Ha NPOEKTUPOBAHNE NPOTSXKK (Tabn. 1.5, Tabn. 1.6, Tabn.
1.7, 1abn. 1.10; puc. 1.4-1.5).

Tabnuuya 1.5
MaTepwuan nsgenus, obpabaTbiBaeMoro npoTsXKkamm
Ne BapuaHTa MaTtepuan Ge, MH/M? 8,%
1 Ctanb 30XI'TA 735 24
2 Cnnae [J16T 461 17
3 Ctanb 12XH3A 628 22
4 Ctanb X13 530 31
5 Ctanb 18XHBA 1196 13
6 Ctanb X12M 716 13
7 JlatyHb J1IT90 265 35
8 Ctanb 20 441 30
9 YyryH cepblivi HB 160 1
10 JlatyHb J163 353 -
L
gl J———
b ¢ )
N
! ,
1x45°
J— g
Puc. 1.4. 3ckns getanu
Tabnuua 1.6
BapwaHTbl 3aaHuii Ha NPOTSAXKY
Ne BapuaHTa Mopenb
D, Mm d, Mm L, Mm cTaHka
1 2 3 4 5
1 90 50P9 70 7530 M




2 80 42H9 60 7530

3 70 35H8 55 7520

4 65 30M7 50 7520

5 60 27H8 45 7520

6 50 24K7 40 7510

7 40 18P7 35 7510

8 35 16C7 30 7505

9 30 14H9 30 7505

10 25 12H7 25 7505

11 80 48H9 70 7540

12 100 42M7 35 7530M

13 100 70H11 70 7540

14 80 55H7 100 7530M

15 90 60H8 120 7540

16 80 50P9 50 7530

17 55 40H8 60 7520

18 35 22P7 35 7505

19 50 32H9 60 7510

20 30 20H7 30 7505

b
by
[/ /
)
=
I
Puc. 1.5. Ockus getanu
Tabnuua 1.7
BapunaHTbl 3agaHnin Ha NPOTSAXKY
Ne Bap. d, mm D, Mm b, mm L, Mm t1*01, Mm r, MM Mopere
CTaHKa

1 2 3 4 5 6 7 8
1 18H7 30 5D10 25 1,9 0,2 7505
2 20H9 40 6P9 30 2,6 0,3 7505
3 26H9 45 8P9 35 3,1 0,3 7510
4 30H7 50 8D10 45 2,6 0,3 7510
5 35H7 52 10P9 50 3,6 0,3 7510
1 2 3 4 5 6 7 8
6 40H9 60 12D10 65 3,6 0,3 7520
7 42H7 65 12P9 70 2,9 0,3 7510
8 50H7 70 16D10 75 5,1 0,5 7530
9 56H8 80 18P9 80 5,6 0,5 7510
10 60H8 90 18D10 85 4,0 0,5 7510
11 8H7 20 2P9 10 0,9 0,2 7505
12 10H9 25 3D10 15 15 0,3 7505
13 13H7 30 3P9 20 1,6 0,4 7505
14 16H9 35 4P9 25 1,7 0,5 7510
15 22H7 40 6P9 30 2,1 0,5 7520
16 27H9 45 6D10 35 2,4 0,8 7520
17 32H7 50 8P9 40 2,8 0,8 7520
18 70H9 100 16D10 50 5,0 15 7530
19 80H7 120 18P9 80 55 15 7520




| 20 | 100H9 | 150 | 24D10 | 80 | 7 | 20 | 7520 |

5

Puc. 1.6. Ockus getanu

Mpumep obosHaveHns BTynkn Z=8, d=36 mm, D=40 MM, b=7 MM C UEHTpUpPOBaHMEM
no b n c nocagkamn nod — H11, D -H12,b-D9, b —8x36 H11x40 H12x 7D9.
1.3.2. OBoCcHOBbLIBAKOT NPUMNYCK, CHUMAEMbIN NPOTSKKOM C uagenus [29, 31, 47].
1.3.3. BeibupatoT cxemy pesaHus.
1.3.4. OOGOCHOBLIBAIOT KOHCTPYKLMIO MPOTSXKKN, Ha3HayalT nepegHne yrnbl (B
3aBMCUMOCTM OT obpabaTbiBaemMoro matepmarna), HasHadalT 3agHue YIIibl.

Tabnuuya 1.8
BapuaHTbl 3agaHnN Ha NPOTSKKY
f, Mm
Ne r, Mogaenb OnnHa
Bapv- Obosravenne HOMM- | NPEAEbH. MM cTaHKa |BTYIKW, MM
aHTa HamnbH. |OTKIOH.
1 d-6x28H7x32H12x7D9 0,3 +0,2 0,2 7505 30
2 d-8x46H7x50HI2x9H8 0,4 +0,2 0,3 7520 50
3 d-8x62H7x68H12x12D9 0,5 +0,3 0,5 7530 60
4 D-6x21H11x25H8x5D9 0,3 +0.2 0,2 7520 25
5 D-8x32H11x38H8x6D9 0,4 +0,2 0,3 7520 40
6 D-8x42H11x48H8x8D9 0,4 +0.2 0,3 7530 50
7 b-6x23H11x28H12x6D9 0,3 +0,2 0,2 7510 30
8 b-8x36H11x40H12x7D9 0,4 +0,2 0,3 7520 40
9 b-8x52H11x60HI2x10D9 0,5 +0,3 0,5 7530 65
10 b-8x62H11x68H12x12D10 0,5 +0,3 0,5 7530 70
11 d-6x23H7x26H12x6H8 0,3 +0,2 0,2 7510 35
12 d-10x16H7x20H12x2,5D9 0,3 +0,2 0,2 7510 30
13 d-10x18H7x23H12x3H8 0,3 +0,2 0,2 7510 35
14 D-10x21H11x26H7x3D9 0,3 +0,2 0,2 7510 32
15 D-10x26H11x32H8x4D9 0,4 +0,2 0,3 7520 40
16  |D-10x28H11x35H8x4D9 0,4 +0,2 0,3 7520 42
17 b-10x32H11x40H12x5D10 0,4 +0,2 0,3 7520 45
18 b-10x36H11x45H12x5D9 0,4 +0,2 0,3 7520 50
19 d-10x46H7x56H12x7D9 0,5 +0,3 0,5 7530 60
20 D-16x52H9%x60H8x5D9 0,5 +0,3 0,5 7530 75

1.3.5. HasHavaT nogbem Ha 3y0 B 3aBUCMMOCTU OT obpabaTbiBaemMoro martepuana,
cxeMbl pe3aHund, opMbl Npoduna geTanu.

1.3.6. PaccunTbiBaloT BbICOTY 3yba B 3aBUCMMOCTU OT KO3(ppmumneHTa BMeLLaeMoCTu
CTPYXXKW, ANWHbBI NPOTArMBAaEMOW NOBEPXHOCTM M Nogbema Ha 3y0.
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1.3.7. HasHa4aoT dopmy 3yba n pasmepbl BNaguHbl MO COOTHOLUEHUSIM K BbICOTE
3yba unu no tabnuuam.

1.3.8. BbINOMHAT pacyeT NPOTSXKKN HA MPOYHOCTb.

1.3.9. OnpenensioT KOMMYECTBO PeXYLUMX, NepexoaHblX, YNCTOBLIX N KanubpyoLwwmx
3ybbeB.

1.3.10. OnpegensaT napamMeTpbl XBOCTOBWUKA, MNEPEXOLHOW LUEWKW, nepenHen u
3agHen HanpaBnALWmMX. Haxoaat cyMmMapHyro AnVHY NPOTSXKKM.

1.3.11. BbinonHaT pabounii YyepTex NpoTskkn. Ecnv obpaboTka 3agaHHOW getanu
BO3MOXHA TOJIbKO KOMMSIEKTOM MPOTAXKEK, BbIMOMHAT YEPTEXM Ha NOCNEAHIO NPOTSXKKY.

1.4. BapmaHTbl 3apaHMM Ha MNPOEKTUPOBaHME MWHCTPYMeHTa, paboTarowero

MeToaoMm obkaTku (Tabn. 1.09)

MaTtepuan nsgenua ctanb 40X unu cm. Tabn. 1.5.

[nuHa Bana, obpabaTbiBaeMoro 4onbsikoM, paBHa Hapy>KHOMy AnamMeTpy Bana.

YcrnoBHble  00603HaAYeHUs  COeaMHEHU  WNMUEBBLIX  NpsiMOBOYHbIX.  [Mpumep
coeaguHeHus ¢ napameTpamu Z=8, d=36 mm, D=40 mm, b=7 MM C LeHTpupoBaHuem no d c

H7 H12 D
nocagkammno d— —;D—-— —— nnob - —9:
e8 ell e8
d-8x36 ﬂ x40 H—12><7 D_9
e8 ell e8
O603HavyeHne BTYyNkM 3TOro coeamHeHna d — 8X36H7X40H12X  X7D9,

o603Ha4veHne Bana d — 9X 36e8 X 40e11 X 7e8.
Tabnuuya 1.9
BapuaHTbl 3agaHnin Ha YepBAYHYO hpesy 1 Aonbsk

Ne BapuaHTa
A —— TIonGAK O603Ha4eHWe LWNULEBoro Bana
no CT C3B 188-75
dpesa
1 2 3
1 21 D —-10Xx16h11 X 20e8X% 2,5d9
2 22 D -10x%x18h11x%x 23h7x 3d10
3 23 D -10%21h11X 26e8 %X 3h9
4 24 D —10%X23h11 X 29h7 X 4e8
5 25 D — 10X 26h11 X 32e8 X 4d9
6 26 D —-10X28h11X 35 h7Xx4d10
1 2 3
7 27 D — 10X 18e8x 23d9 X 3d10
8 28 D — 10X 32h11 X 40h8 X 5h9
9 29 D —-10%X42h11 %X 52e8 % 6h9
10 30 D —10X46 h11Xx56h7 X 7d10
11 31 d-10x16e9x%x20d9Xx 2,5d10
12 32 d—-10x18e8x%x23d9x 3d10
13 33 d—-10X21e9X26d9x 3d10
14 34 d—-10X23e8X29d9X%X4d10
15 35 d—-10X26e9X32d9X 4d9
16 36 b—-6X23h11x26allX 6f8
17 37 b—-6X26h11X30allX6h8
18 38 b—-6X28h11x32al1lXx7f8
19 39 b—-8X32h11X 36allX 6e8
20 40 b - 8X36h11x40allXx7f8

1.4.1. OnpegensoT npodunb WMHCTpymeHTa. OnpegeneHve npodunss 4YepBsHHON
dpesbl unu gonbsika ana obpabotkm NpssMo6OYHOro LWINMLEBOro Bana B KypCoBOW paboTe
NPOM3BOAAT aHaNUTU4eCckum mMetogoM. C Lenblo YMEeHbLUEHNS BbICOTbI NEPEXOAHON KPUBOW
OT GOKOBOWN CTOPOHbI LUSNLIEBOrO Bana K OKPY)KHOCTWU BNaguH AnameTp LeHTpouabl n3genus
HasHayaeTCcad  MWHUMArNbHO  JONYCTMMbIM B COOTBETCTBUM C  TeOpPeTU4ECKUMU
pekomeHgaunamm [41]. Mpodunb MHCTPYMEHTA MOXET ObiTb 3aMEHEH OYron OKPYXXHOCTU C
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uenoto obneryeHns wmsrotoBneHus. [lorpelwHocTn, nonyvarowmeca npu Takon 3ameHe,
AOMMKHbI COCTaBMATb YacTb AOMycka Ha W3roTOBMEHME LWMPWHBI Wnuua. Ecnn okpyXHOCTb
okaxkeTcsa 6onblue JoNyCTUMOWN, TO NPOUNb MHCTPYMEHTA crefyeT 3aMeHUTb Ayramu OBYX
OKPY>XHOCTEWN.

1.4.2. OnpepeneHne KOHCTPYKTUBHbLIX OfNIEMEHTOB MWHCTPYMEHTa Mpou3BOOAT B
COOTBETCTBUM C yKazaHUAMM MeTogMyeckmnx nocobuin [34, 38].

1.4.3. BoinonHawT pabounn Yeptex. MNMpodunb MHCTpYyMEHTa NpuBOAAT B MacliTabe
yBerMyeHus.

1.5. BapuaHTbl 3agaHuMn Ha npoekTupoBaHuMe 3yb6oobOpabaTbiBalolero
MHCTpyMeHTa (Tabn. 1.10)

CnpoekTupoBaTb MHCTPYMEHT Ans obpaboTkm npsmMo3ybor LWeCTEPHU C YUCIIOM
3ybbeB Zi, KOTOpas [OSPKHa 3auennsaTbCAa C KOMecoM, WUMEeLWUM 4ucno 3ybbeB Zo.
HopmanbHbIn ncxogHbii kKoHTYp no NOCT 13755-68.

Tabnuua 1.10
BapuaHTbl 3agaHnin Ha YepBAYHYO pesy 1 Aonbsk

Ne BapuarTa CTeneHb TOYHOCTM MO
MHCTPYMEHTa m Z1 X1 V) X2 FOCT 1643-72
YepBAY-Has nonbsk
dpesa

1 21 1 35 +0,15 40 -0,15 7-7-6- Ba
2 22 1,25 30 +0,1 42 +0,1 7-Bc

3 23 1,25 28 +0,1 35 +0,1 6-7-8-Ba
4 24 1,375 27 +0,15 36 -0,1 7-Ba

5 25 1,5 24 +0,1 30 +0,1 6-6-7-Ba
6 26 1,75 25 +0,15 30 +0,1 7-8-8-Ba
7 27 2,0 23 +0,15 32 -0,1 6-7-8-Ba
8 28 2,25 28 +0,2 35 +0,2 7-7-8 B
9 29 2,5 25 +0,15 40 +0,3 6-7-7 Ca
10 30 2,75 24 +0,2 32 +0,15 6-7-8 Bc
11 31 3,0 23 +0,25 38 +0,3 8-Ca
12 32 3,5 22 +0,15 28 +0,2 7-Ba
13 33 4 20 +0,1 32 +0,25 6-Ca
14 34 4,5 19 +0,1 30 +0,25 7-7-8-Ba
15 35 5,0 18 +0,1 35 +0,25 7-6-7-0a
16 36 5,5 17 0 27 +0,2 6-7-8-Ba
17 37 6 20 +0,15 45 +0,3 7-6-7-Ca
18 38 7 19 0,1 28 +0,2 8-7-6-Ba
19 39 8 18 0 36 +0,3 7-Ba
20 40 9 17 0 25 +0,2 6-Ca

1.5.1. K 3ybopesHbiM WHCTpyMEHTaM, MpOEeKTUpyemMbiM B KypcoBown paboTe,
OTHOCATCS YepBAYHaA MoaynbHas pesa 1 3ybopesHblt onBsK.

PacyeTr reoMeTpuyeckux u KOHCTPYKTUBHbLIX 3NIEMEHTOB YEpBAYHON MOAYIbHON
dpesbl NPON3BOAUTCHA B COOTBETCTBMM C METOAMYECKMM Nocobuem no pacyeTy YepBsYHbIX
dpes [39].

1.5.2. Pacyety 3ybopesHoro ponbsika AOMKHO npeawecTBoBaTb onpegenexHve
AOMNOSNHUTENBHbBIX UCXOAHbLIX AAHHbIX U3AEenus pacvyeToM MMM MO CnpaBOYHMKAM: TOMLUUHbI
3yba Hapesaemoro korneca, guameTpoB OKPYXHOCTEN BbICTYNOB W BnaauvH 3yba, Benu4uH
AOMNyCKaembIX OTKMOHeHMn Ha oba napameTpa B 3aBUCUMOCTU OT 3a[aHHOW CTeneHu
To4HoCTM (Tabn. 1.10).

OenutenbHbin avameTp gonbska Ha3HavalT C y4eTOM MOAYNsA Hape3aemoro koneca
M Mogenu cTaHka, Ha koTopoM 6ygeT ucnonb3oBaTbCcA OON6AK. BenuunHy genutenbHOro
AvameTpa criegyeT NpPUBECTU B COOTBETCTBME CO CTaHAapTHbIM 3HadeHweMm. Cnegyowmnm
aTanom SBNSETCs onpegeneHve napameTpoB 3yb6a B pacHeTHOM CeYEeHUUM U HaxoxaeHue
NCXOQHOro paccTosiHns. CnpoekTMpOoBaHHbLIM  AONGAK  MPOBEPSAT Ha  MNpaBMITbHOCTb
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Hapes3aHust 3yba komneca: OTCyTCTBME WHTepdepeHuMM Hapesaemoro npodwmng, nogpesa
HOXKM 1 cpe3a rofnoBKu.

B cnyyae HeBbINONMHEHWA KaKoro-nmbo ycnosus crieqyeT U3MEHUTb UM UCXOAHOEe
paccTosiHue, unm Yncro 3ybbes Jonbska, nnu npegen ctaynBaHus.

1.5.3. BbinonHsaoT pabounn vyepTex YepBAYHOM MOoAyIbHOW dopesbl nn 3y6opes3Horo
ponosika.

1.6. BapuaHTbl 3aaaHu Ha NpoeKTUpOBaHMe MeT4YuKoB (Tabn. 1.11, 1.12)
Tabnuya 1.11
MaTtepuwan getanu

Ne Matepuan Oe, MlMNa Ne Matepuan Oe, MlMNa
BapuaHTa BapuaHTa

1 Yrnepoaucrtas ctanb 600 6 TutaHoBbIV cnnas 1100-
1200

2 Yrnepogucrasa cranb 600-900 7 BbpoH3a 250

3 XpoMOHMKeneBas ctasb 700-750 8 JlaTyHb 400

4 YKaponpouyHhii cnnas 600-800 9 AnOMUHNEBBIN CnaB 300

5 TuTaHoBbIN CcnNnaB 600-800 10 YUyryH HB150

Tabnuuya 1.12
BapuaHTbl 3agaHnin Ha MeTYUK

Ne BapuaHTa, Pe3bba no Ne BapuaHTa, TMn Pes3bba no
T™™MN MeTYUKa FOCT 8724-81 MeTYMKa FOCT 8724-81
Koppuru- aeu- Koppuru- aeu-
poBaHbIN HbIN pOBaHbIN HbIN

1 2 2 4 5 6
1 101 M3,5 X 0,85 — 4H5H 51 151 M31X 2 _5H
2 102 M4 X 0,5 — 5H6H 52 152 M30 X 2 — 6H7H
3 103 M6 X 0,75 — 6H7H 53 153 M30X 1,5 - 6H
4 104 M8 X 1 —4H 54 154 M30X 1 — 6H7H
5 105 M9 X 0,75 — 5H 55 155 M30X 0,75 - 7TH
6 106 M8 X 0,5 — 6H 56 156 M32 X 2 — 4H5H
7 107 M10X 1 —7H 57 157 M32X 15— 5H
8 108 M10 X 1,25 — 6H7H 58 158 M33 X 1 —4H
9 109 M10 X 0,75 — 7TH6H 59 159 M33 X 2 — 6H7H
10 110 M11 X 1 — 5H4H 60 160 M33X 15— 7H
11 111 M11X 0,75 — 6H7H 61 161 M33X 0,75 - 7H
12 112 M11X 0,5 — 4H5H 62 162 M36 X 2 — 6H
18 113 M12 X 0,5 — 5H6H 63 163 M36 X 1,5 — 4H5H
14 114 M12 X 0,75 — 5H 64 164 M36 X 1 — 5H6H
15 115 M12X 1 — 6H 65 165 M38X 1,5 — 6H
16 116 M12X 15— 6H7H 66 166 M39X 2 _7H
17 117 M14 X 0,5 — 4H5H 67 167 M39 X 1,5 — 4H5H
18 118 M14 X 0,75 — 5H6H 68 168 M39 X 1 — 6H6H
19 119 M14 X1 — 6H 69 169 M40X 15— 7H
20 120 M14 X 1,25 — 5H6H 70 170 M40 X 2 — 4H
21 121 M14X 15— 7H 71 171 M42 X 2 — 7H6H
22 122 M14 X 1,25 — 6H7H 72 172 M42X 15— 6H
23 123 M16X 15— 7H 73 173 M42 X 1 — 5H6H
24 124 M16 X 1 — 6H7H 74 174 M45X 2 — 6H
25 125 M16 X 0,75 — 4H5H 75 175 M45X 15— 7H
26 126 M20 X 2 —5H 76 176 M45 X 1 — 4H5H
27 127 M20 X 1,5 — 5H6H 7 177 M48 X 2 — 6H
28 128 M20 X 1— 6H 78 178 M48 X 1,5 — 4H5H
29 129 M20 X 0,75 — 7H 79 179 M48 X 1 — 6H
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30 130 M20 X 0,5 — 5H7H 80 180 M52 X 2 — 6H7H
31 131 M18 X 2 — 4H5H 81 181 M4 — 6H

32 132 M18 X 1,5 — 6H7H 82 182 M5 — 4H

33 133 M18X 1 —6H 83 183 M6 — 7TH

34 134 M18 X 0,75 — 7TH 84 184 M8 — 4H5H
35 135 M18 X 0,5 — 4H5H 85 185 M10 — 6H7H
36 136 M22 X 2 —5H 86 186 M12 — 5H6H
37 137 M22 X 1,5 — 5H6H 87 187 M14 X 1,25 - 7H
38 138 M22 X 0,75 — 6H 88 188 M16 — 6H
39 139 M22 X 0,5 — 6H7H 89 189 M20 — 4H5H
40 130 M24 X 2 — 5H6H 90 190 M24 — 5H6H
41 141 M24 X 1,5 — 5H6H 91 191 M30 - 6H
42 142 M24 X 1 — 6H 92 192 M36 — 4H5H
43 143 M24 X 0,75 — 5H 93 193 M18 — 6H
44 144 M25X 2 —7H 94 194 M22 — 7H
45 145 M25X 1,5 — 6H7H 95 195 M27 — 6H7TH
46 146 M25X 1 —7H 96 196 M33 — 4H5H
47 147 M26 X 1,5 — 4H5H 97 197 M390 - 4H
48 148 M28 X 2 — 5HB6H 98 198 M3 — 5H6H
49 149 M28 X 1,5 — 4H 99 199 M2,5 — 6H
50 150 M28 X 1 — 5H6H 100 200 M2 - 7H

1.7. NosicHuTenbHaA 3anucka

1.7.1. Obwue mpeboeaHusi kK NosicCHUMeJsIbHOU 3anucke. MNoACHUTENbHYIO 3annCcKy
BbIMOMNHAT Ha Nuctax popmarta A4 (wpndT Arial, kernb 12) Ha OAHOM CTOPOHE NUCTa Yepes
OAWH WHTepBarn.

Kaxgbln NnuUcT gormkeH umetb pamky. OCHOBHYKO HaAnMMCb MOSMIHOCTLIO 3aMOSHSAOT
TONbKO Ha OAHOM JIUCTE, PacrnoOSIOXKEHHOM MOCre TUTYNbHOrO, Ha OCTarbHbIX JIMCTaX
3anosHAT TOMbKO rpadyy 7 — HOMep NucTa.

PaccTosiHue oT pamMku 0o rpaHuy, TekcTa SOMMKHO ObITh: B Havane CTpok — He MeHee 5
MM, B KOHLIE CTPOK — HE MeHee 3 MM, CBEPXY U CHU3Y nucTta He meHee 10 mm.

TUTYNbHBIA NUCT ABNSIETCA NEPBLIM JIMCTOM MOSICHUTENbHOM 3aruCKN.

Hymepauus nMCTOB NOSICHUTENbHOW 3anuckM OOfkKHa ObiTb CKBO3HOW; B 06LLyHO
HyMepauuio BKNHOYaT Tabnvubl M YepTexu, BbINOSIHEHHbIE Ha OTAENbHbIX nuctax. Ha
nepBoM (TUTYFIbHOM) NIUCTE HOMEP HE CTaBUTCS.

Kaxgas 4acTb [JOofmkHa MMeTb Ha3BaHMe, BblHECEHHOE Ha OTAenbHbI JIUCT C
NOSTHOCTbIO OPOPMITEHHON OCHOBHOW HAAMUCHIO.

Pasgenam nodAcHMTENbHOM 3anucku MpucBamBalroT MOpsSAKOBbIE HOMepa. Homep
3anucbiBaloT apabckor undpon 1 pacnonaraloT B OAHY CTPOYKY C HasBaHueMm. Kaxgbin
pasfen HauynHaloT C HOBOro nucta. HassaHue pasgena A0SMKHO OTCTOSATh OT BEPXHEN paMKu
Ha 20 MMm.

Homep nogpasgena cogepXuT HOMep pasjena U CBOM COOCTBEHHbIM MOPSAKOBLIN
HOMep, pa3aeneHHble Toukon. Nepeq nepBbiM Nogpas3fenioMm MoXeT OblTb BBOAHbLIA TEKCT,
He uMetoLnin HoMmepa. BelHOCUTL HaYyano nogpasgena Ha HOBbIN NIUCT He TpebyeTcs.

Homep nyHKkTa cocToMT K3 HOMEPOB pasfgena, nogpasgena v CcoBCTBEHHOrO
nopsaKoBOro HoMepa, pasfeneHHbIX ToOYKaMMu.

MoanyHkTbl 0603HAYaT CTPOYHbIMM ByKBamMK pPycCKOro andasuTta co CKOOKOMN.

HasBaHna 4acTten, pasgenoB W NoApasaenoB  AOMKHbl  ObiITb  KpaTKUMKU U
COOTBETCTBOBATbL UX cogepxaHwto. HasBaHve 4acten, pasgenoB W nogpasgenos
3anucbiBaldT B BMAE 3arofloBKOB CTPOYHbIMM OykBamu. lMepeHoChl CrioB B 3arorioBkax He
aonyckarTcs. Ecnv 3arofioBoK COCTOMT U3 OBYX NPEanoXeHun, ux pasgenstoT Todkon. B
KOHLIe 3aronioBka TOYKY He CTaBAT.
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1.7.2. CopepxaHMe NOACHUTENbHOW 3anUcKKu. [losicHMTeNbHasa 3anmMcka K KypCoBOM
paboTe OomKHa BKIOYaTh:

- TUTYNbHbIN NIUCT 1 BNaHK 3agaHnst NPOEKTUPOBAHUS;

- cogepxaHue.

- UICXOHblE JaHHbIE;

- BblOOp [OOMOMHUTENbHbLIX, HEe BOWeAWNX B 3ajaHue, MWCXOOHbIX [AaHHbIX
(npoTOTUNOB, CXEM, KOIGMPULMNEHTOB 1 T.N.) 1 060CHOBaHME 3TOro BbIOOPA;

- TexHU4eckne pacyeTbl, noaTeepxjatowme paboToCcnoCOOHOCTbL U HaOEXHOCTb
NPOEKTUPYEMOrO UHCTPYMEHTA (KOHCTPYKLUMS, CXeMa pe3aHus);

- KpaTkoe onucaHwe CrnpoOeKTUPOBAHHOIO WHCTPYMEHTA; CpPaBHEHUE HECKOSbKMX
BapuaHTOB (€nn OHM paccMaTpuBatoTcs) n 060CHOBaHMe BbiIGOpa NpaBUIbHOrO BapuaHTa;

- BbIBOAbI U 3aKITHOYEHNS;

-CMUCOK UCMNOJSIb30BaHHOW NuTepaTypbl

B 3aBucumocTn OoT cneundukn KypcoBon paboTbl HEKOTOPbIE U3 MNEPEYUCTIEHHBIX
pas3fenoB MOXHO 00beauHsATb, pas3fendTb Ha CaMoCTOsITeNbHble pasdenbl, UCKIYaTb U
BBOAMTb HOBbIE.
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METOOUYECKUE MATEPUAIbI
K KypcoBoM paboTe no gucuunnuHe «TexHonornyeckoe obopyaoBaHue 1
OCHacTKa» HanpaBneHue noarotoBku «MawmnHocTpoeHue», npocdunb
«TexHonoruu, o6opyaoBaHMe n aBToMmaTusaumsa MallMHOCTPOUTENbHbIX
npou3BoOACTB»

NMpumepHasa TemaTuKa KypcoBbiX paboTt

1. TexHOnorMa peMoHTa LWNUHAENBHOro y3na paananbHO-CBEPIIUIBbHOMO CTaHKa
2M55

2. TexHonorMss pemMoHTa LWNUHAENbHOIO Yy3na  BepTUKanbHO-CBEPSIUIBbHOMO
cTtaHka 2H135

3. TexHonorns  pemMoHTa  anekTpoobopyooBaHMA  CTaHka  MonepeyvHo-
cTporanbHoro crtaHka 7E35

4. TexHONnorna pemoHTa LWNUHAENBHOrO Yy3na  BepTUKarbHO-CBEPSIUITbHOMO
2H135

5. TexHonorna npoBedeHNa TEXHUYECKOro obcnyxuBaHus 3y60a0n0eXHOoro
cTaHka 5122

6. TexHonorms  pemMoHTa CUCTEMbl CMaskm UK OXNaxaeHus  cTaHka
ropu3oHTanbHO-pacToyHoro 26208

7. TexHonoruss pemMoHTa npuBoda YHMBEpPCarnbHO BepTUKanbHO-(pe3epHoro
cTaHka 6311

8. TexHonornyeckas opraHmsaumss OBCNYXMBaAHUA W pPEMOHTa BepTUKalbHO-
CBEpUIbHOro ctaHka 29135

9. MNMpoekTupoBaHne npuBoAa [MaBHOMO [AOBWXEHUS TOKAPHO-BUHTOPE3HOro
cTaHka mogenun 163

10. NMpoekTnpoBaHMe NpMBOAA MABHOMO ABUXEHUS FOPU30OHTarNbHO-(hpe3epHoro
cTaHka moaenun 6P82

11. TexHonorma npoBeAeHUs1 TexHU4Yeckoro obopyaoBaHus 3y6oaonbexxHoro
cTaHka 5122

12. TexHonormss  MNpoBeAEeHUS  TEXHWYEeCKOro  obCcnyxuBaHusi  TOKapHO-
BUHTOpPE3HOro ctaHka 1M63

13. lNMpoekTnpoBaHme BepTUKaNbHO-PPE3EPHOro npueBoda ANs YCTAHOBKUM Ha
NPOAOSIbHO-CTPOranbHbIN CTaHOK Moaenu 7116

14. TexHonornsa NpoBeaeHUs TexHonormdeckoro oéenyxmeanusa craHka 16K20

15. TexHonornss pemMoHTa KOPOOKM CKOPOCTENM TOKAPHO-BMHTOPE3HOro CTaHKa
16K20

16. MNMpoekTnpoBaHMe nNpuBOAa  [MABHOMO  OBWXKEHWS  FOPU3OHTanNbHOro
dopesepHOro ctaHka mogenun 6P81

O6uwue mpeboesaHus K Kypcoeoli pabome
CopepxaHue KypcoBoUu paboTbl

YacTtb1 ObLieTeopeTnyeckas 4acTb

MpuBOAMTCS onucaHue BbIOBPAHHOrO CTyAeHTamMu CTaHOYHOro obopyaoBaHus,
nnaHMpOBaHME PEMOHTOB M TEXHUYECKOIO OOCNYXMBaHUS.

Mpy BbLINOMHEHUM [aHHOW KypcoOBOW paboTbl CTYAEHT [OOIMKEH NpaBUIlbHO
NPUMEHSITb COBPEMEHHbIE CTaHOAPTbl HA MALUMHOCTPOUTENbHbIE YepTEXM, LOMYCKN U
nocagku, HopManu CTaHKOCTPOEHUA W TUMNOBbIE KOHCTPYKUMW, OMNyGrMKOBaHHbIE B
CNpaBOYHOM N HOPMATUBHOW NuTepaType.

NMpumepHoe coaepxaHue obLeTeopeTnyeckon Yactm (Heobxoanmo paspaboTaTb
coaeprkaHne ¢ ONnopon Ha XxapakTePUCTUKU KOHKPETHOro cTaHka)
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Mpy wn3rotoBrneHMn pJetanem Ha CTaHKax CHATUE TMpunycka C 3aroTOBKU
WHCTPYMEHTOM OCYLLEeCTBRseTcs pesaHueM. [lpsmMonuHerHoe nocTynaTerbHoe WIu
BpaLlaTeribHOe OBWXEHWE 3arOoTOBKW WNWU PexyLlero MHCTpyYMeHTa, npoucxoasuiee C
HanbonbLLen CKOPOCTbIO B MpoLecce pes3aHusl, Ha3blBaeTCA rnaBHbIM ABWXEHUEM
pe3aHua, unu npocTo rnasHbiM ABmxeHneM (TOCT 5762 — 83). Ha rmasHoe ABMXeHue
3aTpadmBaeTcs Oonbllag YyacTb MOLLHOCTM CTaHka. [NaBHoe OBWXeHue MOXeT ObITb
BpalwlaTernbHbIM  UNX  nocTynaTtensHoeiM. [lpy  BpawaTeribHOM  OBWXEHUM OHO
XapakTepusyeTcss 4acToTOM BpalleHWsi, Npu MNOCTynaTeNbHOM — YaCcTOTOMW [ABOWHbIX
XodoB. Hanpumep, y CTaHKOB TOKapHOMW Trpynnbl [MaBHbIM [OBWXEHWEM SBrSieTcs
BpalleHne 3aroToBKW. Y CBepnurbHbIX CTaHKOB, (ppes3epHblX M wWnMgoBanbHbIX C
TAHKOB [MaBHOE [BWMXEHMEe COBeplUaeT MHCTPYMEHT. Y [0N6eXHbIX, NPOTSKHbIX U
CTpOraribHbIX CTAHKOB rfaBHbIM OBWKEHNEM SBNAETCA BO3BPATHO-NOCTYNaTensHoe.

MaBHLIN NPUBOA  METamnMopPeXyWmnx CTaHKOB B 3HaYUTENbHOW CTeneHu
onpegensieT TEXHUKO-O9KOHOMWUYECKME XapaKTEPUCTUKM CTaHKa B LIENIOM, Takme Kak
AnanasoH pexmnmoB ob6paboTkM O KOTOPOro MOXeT ObITb MCMOMb30BaH CTaHOK,
TOYHOCTb W KadecTBO 06paboTaHHbIX AeTanen, npoun3BOANTENBHOCTL 06paboTku,
SHepronoTpebrieHne cTaHka, cooTBeTCTBME TpeboBaHMAM TexHWKM Be3onacHocTn U
NPOV3BOACTBEHHON CaHUTapuM.

CoBoOKynHoCTb nepefgady oT gsuratenen, obecneymBaloWnX  OBWXKEHUE
MCNOSMHUTESNbHBIX OpPraHoB, Ha3blBalOT MNpUBOAOM. PasnuyalT MexaHU4ecKuw,
SNEKTPUYECKUIN, MHEBMO- U TMOPONPUBOAbLI U UX KOMBUHAUUK: 3NEeKTpOMEeXaHNYeCKUi,
anekTporvgpaenuyeckun. B npuBogax  UCTOMHUKOM  OBWXKEHWA  sBRsieTcs
anekTpoaBuraTernb, a TN NpMBoAa onpeaenseTcs BUAOM nepeaay K UCMNOSTHUTENbHOMY
OopraHy: MexaHu4yeckas, anekTpudeckas uenb unu rugpo-(nHeBmMo) ceTb. 1o xapaktepy
NepeknioYeHnsa 4acToT (OQUCKPETHOMY UMN HENPEepbLIBHOMY) pasnuyaloT cTyrneHyaTble U
BGeccTyneHyaTble NpUBOAbI.

CrtyneHyaTbI NnpuBoA (puc. 2.1) BkniovaeT B cebsa: agsuratens (M), nepegady (M)
peMEHHyI0 unn 3ybuaTtyto, kopobky ckopocten (KC) nnmn kopobky nogay (K1), cucremy
ynpasneHusa (CY) yactotamu BpalleHus, wnuHgens (W) unu cynnopt (C). B ctankax ¢
NpOrpaMMHbIM ynpasneHnemM npuBOA BKMOYaeT Aatyuk (L) cKopoCTU M MNOMNOXeHUs
NCMOMHUTENBbHOIrO opraHa unun TaxoreHepatop (T1), a Takke obpaTHyK CBSA3b, Kak
NpaBuno, ANEKTPUYECKYLD, CUCTEMY YNpaBreHUs

OopaTHaA
CBA3D

Puc. 1 O6obLieHHasn cxema NpMBoOAa rMaBHOMO ABVKEHNS
MeTannopexXyLLero CTaHka

KUHEMATUYECKWUW PACYET NPUBOJOA
YacToTy BpalleHus LWNUHOENs B CTaHKax C [MaBHbIM  BpallaTenbHbIM
ABWXEHNEM paccUMTbIBalOT MO hopMyne:

_1000-V
7-d

roe V — ckopocTb [M/MUH];
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CoOoTBETCTBEHHO MaKCUMasibHble U MUHMMarbHblEe 3HAYEHUS Ymncen O60pOTOB
wnmnHgena onpeaenarnTca Kak:

o _1000Vy, 1000V,
min - dmax max - d

OTHOLWEHNE MaKCMMasbHbIX M MWHUMAsbHbIX YacTOT Ha3blBalOT AManas3oHOM
perynupoBaHms

min

R = Nirax :Vmax'dmax :RVR
n. V. -.d. ¢
min min min

roe Rv = vmax /vmin — gnanasoH CKOpOCTeN pe3aHus;

Rd =dmax/dmin— gnana3oH obpabaTbiBaeMbIX ANaMeTPOB.

B coBpemeHHbIX yHMBepcarbHbIX CTaHKax AuManasoH perynmpoBaHus 4acToT
BpalleHns wnuHaena konebnetca B 6onblwnx npegenax, 4Yto 00ObsAcHseTcs
HeobGxoauMoCTbi0 06paboTkM AeTanen u3 pasnUYHbIX MaTepuanoB, BbINOSTHEHWEM
pasfMyHbIX MO XapakTepy onepaumin. Haunyywme XapakTepPUCTUKN C TOYKU 3pPEHUS
obecneyeHns onTMMarnbHbIX PEXMMOB 00paboTKn MMEKT NpMBOAbLI C BeccTyneH4aTbiM
perynupoBaHnemM 4actoTbl BpaweHus. OgHako W3BECTHble B HacTosilee Bpems
CMUCTEMbI YNpaBfeHus NpMBO4aMM He BO BCex cnydasx obecneyvBaloT NepekpbiTue
BCEro AuanasoHa 4acToT BpalLEeHUs, a Takke NofyYyeHne Ha LnMHaene Heobxoammoro
KpyTawero mMomeHta. B cBasn ¢ aTum npuBoAdbl OONbLUMHCTBA CTAHKOB AenakoT
cTynenyatbiMu. [ns COBpPEMEHHOro 006O0pyAOBaHUSA XapaKTEPHbIMKM TEHOEHUMSMU
ABNAOTCA paclMpeHne [uana3oHoB 6eccTyneH4aToro SfeKTPOHHOro yrpaBrieHus
4YacTOTOM BpaLEeHUS M COKpalleHMEe KONMMYECTBA MEXAHWYECKN MNepeknovaemblxX
CTYNeHen CKOpOCTH.

Mpn cTyneH4aToM perynmpoBaHUM OMNTUMANbHOE YUCNO  NEPEKITHYEHUN
COOTBETCTBYET YCMOBMIO, NMPU KOTOPOM M3MEHEHME CKOPOCTM Ha HOBOW 4acToTe He
NpeBbILLAeT AONYCTUMOrO OTKIOHEHNSA OT HOMUHANBHOW BENUYUHBI.

i N4 m J
v ‘ n, el n e
n:
n’ n'1 ni
V -
om \ oo -
/ z
\('rnon
I
0 d, dus ds d> di
d, MM

Puc. 2. JlyyeBas gnarpamma reoMmeTpuyeckoro psiga CKopocTen.

3aBMCUMOCTb CKOPOCTU OT AuameTpa 3aroTOBKM (Xog4a WHCTPyMeHTa) Ans
3afjaHHON 4acToTbl u3obpaxaeTca npsaMmon nuHuen (nydom) (Puc. 2). O6nactb
pekoMeHOyeMbIX CKOpPOCTEM pe3aHus onpejensiT OT  ONTUMAanbHOM  Vonr OO
AOMNYCTUMOM Vgon MCXOAA U3 NEpMoAa CTOMKOCTU MHCTPyMeHTa. [paHunubl aTon obnacTtu
n abCconTHbIE 3HAYEHUsI CKOPOCTEN 3aBUCAT OT obpabaTbiBaemMoro matepuana, Buaa
WHCTpyMeHTa u o06paboTkn. [lepekrnioyeHne 4YacTtoTbl MPOM3BOAAT NPU  BbiXOAe
AEeNCTBUTENBHOM CKOpOCTH 3a npegensl obnactu
Vont — Vgon BCNEACTBNE U3MEHEHWS AuamMeTpa 3aroToBKWU UK MHCTPYMEHTA.
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Hanpumep, C ymeHblleHMeM [OuameTpa 3arotoBkM MeHee d2 cnegyet
NepeknioYMTb YacToTy BpalleHUs C N1 Ha n2, a MeHee d3 — C N2 Ha N3 U Tak [0
MaKCUManbHOW BENUYMHbI NI B paccmMaTpyMBaemMoMm auanasoHe 4acTtoT. B Toukax di, d2,
ds, ..., dz, KOTOpPbIM COOTBETCTBYIOT ABa 3HAYEHUS CKOPOCTU pPe3aHUsl Vonr U Vgon,
NepeknioYeHne npou3BOAAT Ha 4acToTy OnTMManbHOM ckopocTu. OTHoleHue
NepeknioYaemMblXx 4YacToT MOCTOSHHO pPaBHO OTHOLLUEHUIO TPaHUYHbIX 3HAYEHUI
CKOPOCTEN 1 ABNSeTCA 3HaMeHaTenem reoMeTpu4eckoro psaa:

_ n2 _ n3 _ _ r]Z _Vonm
p="="=...7 VAR
nl n2 nZ—l oon
CoOTBETCTBEHHO:
n,=¢-n,

2
Ng=¢-N,=¢ N

_ o z-1
nz_¢'nz—1_¢ 'nl
3Hasg anana3oH perynmposaHua 4acTtoT BpalleHnA wnuHaenA Rn, 1N 3a4aBasdACb
3Ha4yeHnem Q, MOXHO onpeaesinTb 4YncJo CTyI'IeHel7l BpalleHna WnnHgen4d:

log R,

lg ¢
Otpacneson ctaHgapt OCT2 H11-1-72 pekomeHayeT BblbMpaTb 3HAYEHUSA ¢ U3
psaa (BblaeneHbl NpeanoyTUTENbHbIE 3HAaYEHNS)
¢=1,06;1,12;1,26; 1,41; 1,58
[ns yncna cTyneHemn ckopocTen pekoMeHayeTcs Bbl6op Z N3 COOTHOLLEHMS:

z=2%.3% =2,3,4,6,8,9, 12, 16, 18, 24, 27, 32, 36

MoapobHble pekoMeHaauun rno HasHa4YeHWo ANa npuBoAa rMaBHOMO ABWXKEHWUSA
CO CTyMneH4YaTbiM MNepekritoYeHneM CKOpPOCTEN 3HAYeHW 3HaMeHaTens psga v 4vucna
CTyNeHen cKopocTu npuBeneHbl B nutepatype [1, 24]. Hanbonee pacnpocTpaHeHHble
3HayeHus Rn 1 z Ana CTaHKoB C BpallaTesnbHbIM rMaBHbIM OBWXEHMEM MPUBEOEHbI B
Tabn. 1.

Mpn BbIOOPE NPOMEXYTOYHbLIX 3HAYEHUM YacTOT BpalleHus cregyet
PYKOBOACTBOBATLCSH pAgaMu NpeanoyTUTENbHbIX Yncen [24].

z=1+

Tabnuua 1
3HayeHust Rnun z Ona CTaHKOB C BpallaTesibHbIM OABUXEHNEM
['pynna cTtaHkoB Rn z
TokapHble cpeaHeN BENNYNHBI 40 - 100 12 -24
KapycenbHble 25-40 9-18
TokapHo-peBonbBEpPHbLIE aBTOMATLI
OfHOLWINMHAENbHbIE 20 —-60 12-18
MHOroLINMHAENbHbIE 10-30 12 - 18
PaCoOHHO-0TPE3HbIE N NPOJONBLHO PACOHHbIE 4-20 12-18
LleHTpoBble nonyaBTOMaThl 6-—10 12-18
[MaTpoHHbIE M peBOMNbBEPHbIE NOSTyaBTOMaThI 8-12 12-18
BepTukanbHO-CBEPNUIbHbIE CpeaHEN BENUYUHDI 15-30 6-12
PagnanbHo-cBEpNUIbHbIE 8-16 4-9
dpesepHble ropn3oHTasnbHbIE N BEPTUKATbHbIE 20-100 12 - 36
"Opu3oHTanbHO-pacToYHble (MHOroueneBbIe) 20-60 8-18
PacToyHble BbICOKOTOYHbIE (MPELIM3NOHHbIE) 15-30 12 -18

Puc. 3 nossonseT nony4vTb HarnsaHoe npeacraBneHne o nocnegoBaTenbHOCTU
NPOEKTUPOBAHNA KMHEMATUYECKOM CTPYKTypbl. Ha HayanbHOM 3Tane (puc. 3-a) no
AaHHbIM TEXHUYECKOro 3ajaHus Ha MpPOeKTUpPOBaHME YCTaHaBNUBAKTCA rpaHULbI
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AnanasoHa 4acToT BpalleHWA WCMNOSTHUTENbHOro opraHa (wnuHgens). 3atem no
ONMCaHHOM BbIle MeToAMKe onpeaenseTca Heobxoaumoe KONMMYecTBO CTyneHewn
ckopocTu wnuHaens (puc. 3-6) n HamevaeTca TvMn gsuratens (puc. 3-B).

e - =N -

s /7:7,( U

Mo Moy
b/

Puc. 3 lNocnenoBaTenibHOCTb NPOEKTUPOBAHUS KWHEMATUYECKON CTPYKTYPbI
npuBoaa.
lMocne onpegeneHust KonuyecTBa CTyNeHEM W MPOMEXYTOYHbIX 3Ha4YeHun
4YacTOTbl BpaLUEHUSA BbIMOMHAETCS NPOEKTUPOBAHWE CTPYKTYpbl TPaHCMWUCCUK, T. €.
onpegenieHve BMAa U KONMYecTBa MPOMEXYTOYHbIX nepefad, No3BoSSoWmMX NoyvmTb
Ha BbIXOAHOM Basny HYXHOE KONMMYEeCTBO 4acToT BpaweHud. Pesynbtat paboTbl Ha
AAaHHOM 3Tane ogopMsieTcs B BUAE CTPYKTYPHOW CETKM (CM. puC. 4)

Puc. 4 MNMogbop konnyecTBa 1 xapakTepuCcTUK nepenay B Kopobke CKOpOCTEN.
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Puc. 5 Ontummnsauus CTpyKTypHOM CETKN KOPOBKM CKOPOCTEN
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lMpeactaBneHHble Ha puUC. 5 KMHEMAaTUYeCKue Cxembl KOpOBOK CKOpocTen u
COOTBETCTBYIOLLUNE UM CTPYKTYPHbIE CETKM MMeIT cneaytomne ocobeHHocTu. Kopobka
Ha puc. 5-a nossonsetr GbICTPO (Ha Manbix 06opoTax Aae Ha Xody) OCYLLEeCTBNATb
nepeknyYeHne CTyrneHen CKopocT BO BCEM AnanasoHe perynmupoBaHus, T. e. ABnaeTcd
Hanbonee yHuBepcanbHON M3 Tpex n3obpaxeHHbix. HegoctaTtkom sBNAeTCAa TO, YTO B
ee CTpyktype 6onblie nepegady (TpM BMECTO [BYX), CrnefoBaTesflbHO, OHa MMeeT
6onblwmne rabaputhbl.

B cTpykType Kopobok, n3obpaxeHHbIx Ha puc. 5-6 n 5-B npucytcTByeT rutapa
CMEHHbIX Konec. Vicnonb3oBaHne Takon nepefaydv No3sonseT caenatb npueog 6onee
KOMMaKTHbIM, OOHAKO CTeNeHb YHMBEpPCarbHOCTU €ro CHWXaeTcs MU3-3a TOoro, 4Yto Ansg
NMEPEKMOYEHNA CKOPOCTU NyTeEM W3MEHEHUS HACTPOMKM rutapbl  Heobxoanmo
anuTtenbHoe Bpewmsi. [lpeacTtaBneHHble Ha puc. 5-6 M 5-B KOpobBGKM MOryT ObiTb
MCNONMb30BaHbl B COCTaBe CNEUManu3vpoOBaHHbIX WM  CheumarnbHbIX CTaHKOB,
nepeHanagka KOTopbIX BbIMOMHAETCS OTHOCUTENbHO peako. Hanpumep, ona BapuaHTta
no puc. 5-6 xapakTtepHO ObICTpOE NEpPEKMYEeHNEe C BbICLUEN Ha LUECTY CTyNeHb
CKOPOCTM, YTO MO3BOMSET MPOM3BOAUTL HA HanaXeHHOM cTaHke obpaboTky Ha OBYyX
CYLLLECTBEHHO OTNNYAKLWMXCA pexmmax (Hanpumep, CUoByr0 06OUPOYHY0 Ha Manoun
CKOPOCTU M YMCTOBYHO Ha BbICOKOW cKopocTW). BapuaHT 5-B nossonsiet 6bICTpO
nepeknyaTb CKOPOCTb MEeXAy COCEAHUMUN CTYNEHAMU B Yy3KOM Ananas3oHe 4acToT, YTO
MOXeT ObITb MOMNe3HbIM HanpuMep Ha cTaHkax Ans obaupoudHbIX onepauun npu
06paboTke CTyneH4aTbIX BanoB MM CBEPIEHMS OTBEPCTMI Bnm3kux no anameTpy. Kak
BMOHO W3 npumMepa AN OKOHYaTenbHOro BblibOpa KMHEMATUYeCKOW CTPYKTYpbl
HeobXxooMMO  yunTbiBaTb Takme  aKTopbl Kak  CTEMeHb  YHMBEPCAanbHOCTU
obopyaoBaHus, 0COBEHHOCTY BbINOMIHAEMbIX HA HEM Onepauui.

il Sl e e G 73 e e o ﬂpM ncnonb3oBaHMn B NpuBoade
o | | | CTaHka ABYXCKOPOCTHOrO auratens
1 1 1 /1 I\ | | CTpykTypHas ceTka  CTPOMTCS  TakuM
L L L obpasom, 4yTo ABuUraTtenb 3aMeHsieT co§0|7|
rpynnoByto Nepeaayy ¢ XxapakTepuCcTUKOn

13 ey
_ £00
X_ Y| —3 40 Ig M
X = nlds
Puc. 6 JIByxckopocTHOM lg ¢

Hanpumep, npw (p=§/§=l26 "
asuratene ¢ n1 = 1500 o6/MuH mn n2 = 3000 o06/MUH, XxapakTepucTuka rpynmnbl,
3ameHsilowen cobon anekTpoasuraTenb COCTaBuUT:

X:'9300%500 _ g2 _,
g¥2  g2”

OcTanbHble  MNOCTPOEHUA  CTPYKTYPHOW CETKM  aHanornyHbl npuBogy C
O[IHOCKOPOCTHbIM ABUraTernem.

Ha npakTtvke HoOMMHarnbHasa YyactoTa BpalleHus ABuratens yacto He coBnagaet
C cepeanHON AuanasoHa perynmpoBaHus, B 3TOM cClyvae nepefaToyvHble OTHOLLEHWUS
HeKoTOpbIX Mepeday B rpynnax MoOryT BbIMTU 3a gonycTumble npegensl. [Ona kopobok
CKOpOCTeN nepefaToOyHble OTHOLIEHUS OOSMKHbI HAXOAUTbCH B UHTepBane oT V2 o 2.
Ans pasnuuHbIX 3HayYeHW 3HameHaTens psga  4ducen o0BOpPOTOB  KOMMYECTBO
WHTEpBanoB Mexay IWHWSMK, YCNOBHO OOO3HavawwWMMy nepegayvv, He [OOSHKHO
npeBblWwaTb 3HAaYEHWI, YKa3aHHbIX B Tabn. 2.
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Tabnuua 2
Jonyctnmele Yncna nHTepBanoB Ans KOpoboK CKOPOCTEN

Mepegaun Yuncno nHTepBanoB npu ¢
P 1,06 1,12 1,26 1,41 1,58 1,78 2
MNoHwxarowme 24 12 6 4 3 2 1
[NoBbiWatoLwme 12 6 3 2 1 1 1

[na npvBegeHuss B COOTBETCTBME HOpMaTtvBaM MepefaToOYHbIX OTHOLUEHWA B
COCTaB TPaHCMWUCCUMM  BKNIOYAKT Mepedadn C  MOCTOSIHHbIM - MepefaToyHbIM
OoTHoweHneM. Kpome TOro, HamedyeHHass KOMMOHOBKA MNPUBOAA TaKKe MOXeT
notpeboBaTb BBeAeHUS B COCTaB TpaHCMUCCUW nepefady C  (OUKCUPOBAHHbLIMU
nepeaaToyHbIMU OTHOLLIEHMAMM (3yBYaTbIX LUITMHAPUYECKUX, KOHUYECKUX N YEPBAYHbIX,
PEMEHHBIX U T.M.).

lMepegayn ¢ NOCTOAHHBLIM MepefaToYHbIM OTHOLLEHMEM MOryT pacnosiaraTbCs B
Hayane, KOoHUe WUNu cepefuvHe KMHEMaTU4eCKOoM CTPYKTypbl. Ha rpaduke yacTtoT aTo
oTpaxaeTcs cneayowmum obpasom (puc. 7).
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Pwuc. 7. MNepenaymn ¢ NOCTOSIHHBIM NepeaaToYHbIM OTHOLLEHNEM B CTPYKTYpE
npvBoAa rnaBHOMO ABMXKXEHUS

MopoGop wumcen 3ybbeB B nepegadax obecneumBawWwmx Heobxoaumbie
nepefaToYHble OTHOLLEHUS C MOMOLLbIO Tabnuy 3 cnpaBoYHuka [20].

Mocne nopbopa uucen 3ybbeB B nepedayax BbINOMHAETCA NpoOBeEpKa
COOTBETCTBUSI  (paKTUYEeCKMX 4YacToT BblOpaHHbIM HopManbHbIM.  [Jonyckaemoe
OTKINOHEHNE (PaKTUYECKOM YacCTOTbl BPALLEHWUS LUMUHOENSA OT HOPMAasribHOro 3Ha4YeHust
He AOMMKHO NPEBbILAaTb BENMNYMHBI

A, =+10(p-1)%

B cnyyae npoekTMpoBaHuA npvBoAa LUMPOKOYHMBEPCAribHbIX CTaHKOB C
KonnyecTBoM ckopocter 18 n BGonee ucnonb3oBaHME MNPOCTbIX FPYMNMNOBbIX CTPYKTYP
NPMBOANT K HEOBXOAMMOCTM BKITIOYATb B KWHEMATWKY NpvBoga rpynnoBbie nepegayun c
XapaKkTepuCTMKOW MpeBbillatoLLen gonyckaemble 3HadveHus (Tabn.2). B takux cnydasx
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uenecoobpasHbiM  ABMSETCS  MNPOEKTUPOBaHME TaK  HasblBAaeMbIX  CIOXEHHbIX
KMHEMATUYeCKUX  CTPYKTYp,  npeactasnswowux  cobor  napannenbHo  unu
nocrniegoBaTefibHO  COeAVHEHHble € MOMOLWbK  YCTPOWUCTB  MepeKNioYeHns
KnHemaTunyeckne uenn. [lpumep CrOXEHHOW KMHEMATUYECKOW CTPYKTYpbl C
nocriegoBaTesfibHO  MOAKIOYAaeMON  OOMOSTHUTENBbHOM  KMHEMATUYECKOW  Lenbto
npueeaeH Ha puc. 8.

Lbuzamerns vcn gpeaH
WNLHOE/ b
Vi .
I
b
|
) |
/ X_l
OcH KuHeM yens Llon kuHem uenk

Puc. 8 Cxema 1 npumep KOHCTPYKTUBHOW peanu3aummn CroXXeHHowm
KMHEMAaTU4YeCKOW CTPYKTYpbl NpuBoaa

basoBas kuHemaTudeckass CTpykTypa (puc. 9-a) ons nocnegHen rpynnoBow
nepefayn UMeeT XapakTepuctuky x=12¢, 4to Gonblle AONYCTUMOrO 3HayYeHus (ans
¢>1,12). MNpn nepexoae K CrOXeHHON CTPYKTYpe ANs NOCrneaHern rpynnoBon nepenayn
YMEHbLUAIOT XapaKTepucTuky Ao x=6¢. [Npn aTtoM obWun guanasoH perynmpoBaHus
cokpawaetcs. Kopobka He obecrneymBaeT 4acTOT BpaLLEHUS B BEPXHEN U HUXKHEWN
YacTsax OuanasoHa, a B cepeduHe HeCKOmnbKo cTyneHen cosmellarTtcs (Puc. 9-6).
KnHemaTuyeckyto CTPYKTYpYy PpasgensitoT Ha ABe 4YacTu U BbINOSMHSAKT CMELLEHne
CTPYKTYPHbIX CETOK K KpasM pfguanasoHa (Puc. 9-B). B KnHemaTuyeckylo cxemy
£o6aBnsaT rpynnoBy0 nepedady, OCYyLEeCTBASILWY CoegUHEHUEe WUCMOMHUTENBbHOMo
opraHa (WnuHaensa) ¢ OCHOBHOMW UMW OOMOMNHUTENbHOM KMHeMaTudeckon uenbto (Puc. 9-
r). Ona okoH4yaTenbHOro OOpPMNEHNA KMHEMATUYECKOW CTPYKTYpbl OCYLLECTBISeTCS
KOppeKuuns nepeaaTodHbiX OTHOLLEHUW TPynn AOMNOSTHATENBHOW KUHEMAaTUYEeCKON Lenn
anga obecnevyeHns xapakTepuCcTUKN NepekroyatoLLen rpynnbl B JONYCTUMbIX Npeaenax.
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Puc. 9 NocnegoBaTenbHOCTL NPOEKTUPOBaHUSA rpadurka YacToT NpMBoAa Co
CNOXEHHOM KNHEMAaTUYECKOWN CTPYKTYPOMN.

NPUBOObI MABHOIMO ABUXEHUA C BECCTYNEHYATBIM
PEFYNMPOBAHUEM

MNpumeHeHne npuBoAOB C OeccTyneHyaTbiM perynupoBaHMeM Mo3BOnsieT
MOBbLICUTb NPOM3BOAUTENBHOCTL CTAHKOB Gnarofapsi TOYHOW HaCTpoOVike OnTMMaribHOM
CKOPOCTU pe3aHusi U ee peryrnMpoBaHuio B MpoLecce BbIMOMHEHUs Lukna ob6paboTku.
[ns GeccTyneH4YaToro peryrnvpoBaHUsi CKOPOCTU B OCHOBHOM MPUMEHSIIOT MpUBOAbI C
ABUraTenemMm MOCTOSIHHOrO TOKa M TUPUCTOPHbIM YynpaBreHneM B MocriegHee Bpems
aKTUBHO pa3BMBAETCS HanpaBrfieHue, CBsI3aHHOE C WCMONIb30BaHMEM [ABWUraTene
NepemMeHHOro Toka C YacTOTHbIM ynpaBrieHneM.

nPBOAObI C ABUTATENAMU NMOCTOAHHOIO TOKA

YacToTa BpalleHusi aBuratensi MNOCTOSHHOrO Toka perynvpyeTcs B ABYX

obnactsax. OT MMHUMAanbHOW YacTOTbl BPALLEHWUSI O HOMWUHASIBHOW N, perynvpoBaHue

OCyLWleCTBIIAETCA WU3MEeHEHMEM HanpsaXXeHuna B LUenn AKopA, Mnpu 3TOM Ha Bany
aBurartend nogaep>xXmBaetcd NOCTOSIHHbIN KpyTA Lwmmn MOMEHT. Bbilwwe N,..

perynmpoBaHne 4acToTbl BpaleHUsi NPON3BOAUTCA U3MEHEHNEM MOt BO3BYXaeHus, n
MOLLHOCTb [OBUraTenss OCTaeTcA MnoCTOsiHHOW. [uManasoH perynvpoBaHusa  npwu
NOCTOSIHHOM MOLLHOCTU Rp BeccTyneH4aTbiXx NPMBOAOB MOCTOAHHOIO TOKa COCTaBnseT
2,5 — 4. Ecnu 9TOro OOCTaToMHO [Anfs CTaHKa, perynvpyemMbl anektpoasuraTerb
MOCTOSIHHOrO TOKa C MakcumanbHon 4actoton BpauweHus 4000...6000 o6/muH
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COEAVHSAIT HENoCpPeACTBEHHO CO wnuHaenem crtaHka. [Ons obecneveHus 6Gonee
LUMPOKOro AuanasoHa perynupoBaHus (4ns coBpeMeHHbIX cTaHkoB 50...250), mexay
anekTpoasurateneMm M WNMHAENEM  yCTaHaBnuBalT  OBYX-, Tpex-  unu
YyeTbIpeXCTyneH4aTyo KOpobKy CKOPOCTEN, a Mexay NPMBOLAOM M KOPOOKON nnun mexay
KOpoOkOM M WNMHOENEM MNOMELWAT pPEeMEHHY nepegady C nepegaToyvHbIM

oTHoweHuem i = 0,5...2.

n Thon h
e R, 1254 | 16000 2
R, (<100)

Puc. 10 MexaHn4eckas xapaktepucTuka perynmpyemMoro npMeoga ¢ gsuratenem
MOCTOSAHHOIO TOKa.

O6Lwmi BNMO MexaHU4YecKkon XapaKTepUCTUKUM ABuraTens NOCTOAHHOro Toka npu
MCNoNbL30BaHMM [OBYyxAManasoHHOro  perynuposaHuns npusegeH Ha puc. 10. Ons
CEPUMHO BbINyCKaeMblX OBUratene NOCTOSHHOrO TOKa, NMPUMEHSeMbIX B MpuBOOaX
MeTannopexyLwmx cTaHkoB Ha puc. 10 npuBedeHbl 3HAYeHWs npeferibHbIX 4YacToT
BpaLLeHUs Nge (MakCMManbHOM U MUHUMAIbHOW), LWMPUHA Ananas3oHa perynupoBaHns
(o6was Rn as M BTOPOW 30HbI perynmposanms R ).

OrpaHnyeHne no MakcMmarbHOW 4YacToTe BpalleHWUs OBuratensi CBA3aHO C
BO3pacTaHMeM Ha BbICOKMX CKOPOCTAX MeXaHuU4eckux notepb B asuratene. [lotepwu
yBENnMUYNBaKTCA 13-3a TpeHus, aucbanaHca BpalaroLWwmnxXcs YacTen. Takke Ha BbICOKUX
CKOPOCTAX UMEKTCH TPYAHOCTUM C KOMMYTUPOBAHWEM SKOPHOrO TOKa B KOJSINEKTPOHOM
y3ne gpuratens.

OrpaHunyeHne No MMHMManbHOM YacToTe BpaLLEeHUs CBA3aHO C OCOBEHHOCTAMM
Aatymka obpaTHoOW CBA3M (TaxoreHepaTopa), MNPUMEHSEMOro B aBTOMaTUYeCKU
perynupyembix npuBodax: Npu MarnblX 4YacTtoTax BpalwleHus 3.4.C. reHeparopa
oKasblBaeTCsA  HWXe npedenoB  YyBCTBUTENbHOCTM  nNpubopoB B CUCTEME
aBTOMATMYEeCKOro perynMpoBaHuUs CKOpocTuM (NMnMbo MMmeeT 3HaYeHWs CpaBHUMbIE C
YpOBHEM MOMEX).

MNpu BbIGOpe AOBuraTena cnegyetT OPWEHTUPOBATLCA HA TakMe MacnopTHble
AaHHble KakK HOMWHanbHas 4acTtoTa BpalweHua (UM MakcumaribHas 4YacTtoTa
BpaweHus). Toraa gpyras rpaHuua guanasoHa perynupoBaHWs 4acToTbl BpalLeHus
onpegenuTtca no doopmynam:

- NpY N3BECTHOM HOMUHArNbHOW YacToTe BpalleHUs:

nmax = nHO.M‘ erllde
1]

n.=n_ .—1%>1006/mun

min HOM
nos
- NPV N3BECTHOW MaKCMMarbHOW YacToTe BpaLleHUs::
n
n.. =—2%>1006/mun

min
noe
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Mpun paspaboTke NpuBoaa, B COCTaBe KOTOPOro MpedycMOTpeHa MexaHudeckas
KOpobKa CKOpOCTel auanasoH perynmpoBaHnsa Ruex OnpeaenseTcsa no gopmyne:

R L\
Ry = =(RI)

Mex
e/
roe Rn — obLLUMIA AManasoH perynupoBaHnst YacToTbl BpalleHus:;
Rs; — OnanasoH perynvpoBaHns aneKkTpoasuraTens;

max o o
Rep - MaKCUmanbHbIN AManasoH perynupoBaHus rpynnoBov nepegadn Kopoobku
ckopocTen (He 6onee 8 [24]);

Z — KONIMYECTBO rpynn B KOPOOKE CKOPOCTEN:
Rn
R, OUR

o

- lg R™

| | Bbibop konuuyectBa nepenad B rpynnax
: } cnefyeT OCyLWeCTBASATb Takum  obpasom,
| | ytobbl B npegenax Bcero AuanasoHa
| | perynupoBaHns gocTuranacb HenpepbiBHOCTb
3agaHus CKOpPOCTH, ponyckaeTcs
HesHauuTenbHole (5 — 7%) nepekpbITUSA
1Y AnanasoHoB.

—~ _— Hanbonee pacnpocTpaHeHbl B
- W _ kayecTBe ONOKOB YynpaBreHUsi TUPUCTOPHbIE
Vi npeobpasoBaTtenu, peanusyrowme pasnnyHbie
;= - 3aKOHbl ynpaBrfeHusi, Takme kak dpa3oBoe unnm
— R, NMMNYIbCHOE (WMPOTHO-MMNYNbCHOE,
4acTOTHO MMNYNbCHOE) ynpasreHue [23].

7

Puc. 11. CTpykTypHas ceTka
npusoga ¢ 4-x ctyneH4yaTomn
KOpOOBKON 1 perynmpyembim

asurartesniem noCTtoAHHOro Toka.

Y, =U,;-m
Y 7 l// brok ynpabnenus
? i npubodar
05 T T .
NN

= A ; kl VAN AN s

* _ C ~S — S
My \ . S
- et =) ~~l~—s
g all

8

AL

max

R= o=l <100} 7 =10 08/ hun

min
6

Puc. 12. Npumep peanusaumm 6ecctyneHyaToro npmMeoga ¢ ynpaBngembiM
ABUraTenemM NOCTOSHHOIO ToKa U 4-X CTyneH4yaTon KOpobKon CKOPOCTEMN.

nPMBOAblI C ACUHXPOHHbLIMU PEIYJIIMPYEMbIMU OABUTIATENIAMU
Mcnonb3oBaHWe acUHXPOHHbIX ABUratenem C KOPOTKO3aMKHYTbIM POTOPOM B
npuBogax MeTanropexyLmux CTaHKOB CO CTYrNeH4YaToOM MeXaHUYeCKOW TpaHCMUCCUEWN
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TpebyeT NpoekTupoBaHMs KOPOBOK nepeday ¢ BOMbLWMM YUCIIOM CTYNEHEN, UMEIOLLMX
3HauuTenbHble rabapuTHble pasmepbl M CTOMMOCTb. B TO e Bpewmsi, npocToTa
KOHCTpYKUMN, yaob6CTBO 3SKCMyaTauunm acuHXPOHHbBIX ABuraTenen genalT BecbMa
npuBneKkaTenbHbIMM MEPCNEKTMBbI UCNONb30BaHMA WX B cocTaBe npuBoaoB. B
HacToslLLlee BpeMs aKTMBHO pa3BMBAaETCs HanpaBfieHMe CBS3aHHOE C BHeOpEeHueM B
NpakTuKy ©eccTyneH4yaTto perynupyembiX acuHXPOHHbIX — Asuratenen. Kpatko
pPacCMOTPUM OCHOBHbIE CMOCODObI PEerynMpoBaHnsa 4acToTbl BpaLLEHWUs aCUHXPOHHbIX
asuratenen (bonee nogpobHasa nHpopmaumsa B ucTodHukax [11, 12, 21, 22]).

[MpakTuyeckoe npuUMEHeHNne WMEKT creayllwme Ccnocobbl perynmpoBaHns
4YacTOTbl BpaLLEHUS ACMHXPOHHbIX ABWUratenen: peoctaTHoe, KOMOWHMPOBAHHOE U
4YacTOTHOeE.

Mpn peocTtaTHOM perynMpoBaHMM  UM3MEHEHWE  YacToTbl  BpalleHus
AOCTUraeTcs BBEAEHUEM LONOSTHUTENbHbBIX aKTUBHbBIX CONPOTMBIIEHUI B Llenn o06MOTOK
apuratens (CTaTopHbIX U POTOPHbIX).

/1 | 4 /\7('
N~
= )
AN A4
[/
[
[ L d M
K7
5 o Mc '
e
N, P
% N
/)
£ oA
L/ M
(o]
ﬁ/ Z/ /\Z‘;?;/’S

—— - ecmecmbenHas XApOKImeEPUCITIUKa
— — — PeOCINAmMHbIE Xapakmepucimuxky

Puc. 13 MexaHnyeckne xapakTepuUCTUKN aCUHXPOHHbIX ABUratenen npu
peocTaTHOM perynupoBaHum
Kak BugHO u3 puc. 13-6 npu perynupoBaHuUM COMPOTMBIEHUA YCTAHOBJIIEHHbIX
nocnegosaTenbHO ¢ obMoTkamu ctaTopa HabniogaeTcs OOHOBPEMEHHOE CHUXEHUue

yacToTbl BpalleHns AN u  npepenbHoro kpyTsawero momenta AM npuyem

Kp
CHWXEHUEe KPUTUYECKOro 3HAYEeHUs1 MOMEHTa NPOUCXOAUT 3HAUYUTENbHO BbiCTpee, Yem
CHWXEHMEe 4acTOoTbl BpaLLUEHWUs, YTO OTPULATENbHO CKa3blBAETCA Ha MNEpPerpy30yHOn
CcnocobHoCTK aBuraTens.

Kpome TOro, npu NOHMXEHHOM Hamnpsi>KeHUU Ha CTaTtope U NMOCTOSSHHOM MOMEHTE
Harpy3kM Ha pABuratene BO3pacTaeT ero CKONbXEeHWe, MNOBbIWATCA POTOPHLIA U
CTaTOpPHbIN TOKW, 4YTO BeOeT K HarpeBy ABuratensi. YkasaHHble HegoCTaTKu
orpaHn4MBaloT 06nacTb MCNOMb30BaHNA AAaHHOrO crnocoba perynMpoBaHusl, U B CTaHKax
OH NPUMEHSeTCA ANs NpegoTBpaLLeHns yaapoB Npu 3anycke arnekTponpueoaa.
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lMpn BBEOEHMM peocTaToB B LEMb
/1 U, poTopa (pwc. 13-r) AnanasoH
' O  perynupoBaHusi  4acToTbl  Mony4aeTcs
m = = bonee LWMPOKUM, @ KPUTMUYECKUA MOMEHT
n , OCTaeTcs MNOCTOSAHHbIM. HepocTtaTkom
y, I JaHHOro cnocoba perynmpoBaHus
- ~ | SBnsetcs NMOHWXeHHas XECTKOCTb
U. P MeXaHN4YeCKON XapakTepucTuku. To ecTb
npy konebaHMax MOMEHTa  Harpysku,
ocobeHHO B obOnactM mManbiXx 4acTtoT
BpaLLeHunst konebaHus yacTtoTel An, ByayT

/' 3HaunTenbHo Oonbwe 4em npu OGonee
BbICOKMX YacToTax An,. [uanasoH

perynupoBaHusl 4acToTbl BpalleHUs Rn gs

M_?_:; / /VZ;;; ?
— - acmecmbenras xapakmpucmuka

— - peOCMamHAg xapakmepucmuka npy = 2...2,5 1 1. CxeMbl CO CTyneH4yaTbiM
perynmpoBaHnMeM COMPOTUBIIEHUS 3a CYET
—s ‘gjgigfgjbg AGpaKmEpUCTUKY iPY-— mara3amMHoB COMPOTUBMEHWUN,
) nepeksitoyaeMbiX C MOMOLLbIO KOHTAKTOPOB

— UCKYCCMBEHHLIE XApaKMEDUCITIUKY /.
_ o i nnm XNOKOCTHbIE COMPOTUBNEHMS,
3aMKHYmoU 00pamHoU C693u oCyLLeCTBRSIOLME nnaBHoe

perynupoBaHue. PeoctaTHoe ynpaBreHue
NPUMEHSAETCA B KpaHaxX, NogbeMHuKax W
T.4O.

KombuHupoBaHHoe perynupoBaHue ocyllecTBnaeTca N3MEeHEeHnem
HanNpsXKeHUst ctatopa M Npu BBeAEHUM B Lenb poTopa Ao6aBOYHbLIX CONPOTUBIEHUN.
[aHHbIn cnocob peanu3yeTca C NOMOLUBK cheumanbHbiX OnOKOB — ynpaBnsemblX
TUPUCTOPHBLIX npeobpasoBatenen. Mcnonb3oBaHMe Takux YCTPOWUCTB MO3BONAET
OpraHu3oBaTb CUCTEMY aBTOMAaTMYECKOro ynpaefeHuss ¢ 0bpaTHOM CBA3bK MO
HanpskeHuto. B 3aBMCUMMOCTM OT nepuoda 3akpbiTUS TUPUCTOPHBLIX KIHOYEN tsakp;

Puc. 14 XapakrepucTtukum

t.
KOTOPbIN XapaKTepu3yeTcsl BENUYMHOW Yyrha 3aKpbiTus a=%~360“ (puc. 15)

nosly4aeTca CeMenNCTBO MEeXaHUYEeCKUX XapakTepucTuK (o, oz, o3). XapakTepuCTUKu,
COOTBETCTBYIOLUME Pa3fMYHbIM 3HAYEHWAM Yyrna o He Bcerga CoOTBETCTBYHOT
3afjaHHbIM TPebOoBaHNSAM K TOYHOCTU PEryriMpoBaHUs YacToThbl.

U g

"';va.f,or /
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Puc. 16 Cxema npmBoga CTaHka C UCMNofib30BaHNEM KOMBUHMPOBAHHOIO
ynpaBneHus gsuratenem ¢ obpaTtHom CBA3bIO.
Hanpumep npu M3amMeHeHUn MOMeHTa Harpysku ¢ BennunHbl Muarpt A0 Muarp2 Npun
PMKCUPOBAHHOM 3HAYEHUUM yrna 3akpbiTUS adacToTa BpaleHUa nagaeTt g0 3HaYeHUs
nz. MNpu 3ToM 3.4.C., BblpabaTbiBaeMass reHepaTopoOM YMEHbLUAETCA Ha BENUYMHY

7(n2—n1) npu 3TOM 3HadyeHne ynpaenawwero Hanpsxenna U =U —y-n

yBENNYMBAETCS, U3MEHSIST HACTPOMKy Onoka umnynbCHO-ha3oBoro ynpaeneHus. B
pesynbTate 3Ha4yeHWe yrrna 3akpblTUS o YMeHbLlaeTcsd, 4acToTa BpalweHus
yBenunumBaeTcs (4O TOYKM PacrnosioKEHHOMW Ha WCKYCCTBEHHOW MEXaHUYEeCKOMn
xapakTepuctuke). Takum obpa3om, 3a CYeT HACTPOMKW 3aKoHa ynpasfieHUst YIriom
3aKpbITUS MOXET ObITb MNOSlydeHa WCKYCCTBEHHAs MeXaHuU4ecKas XapakTepucTtuka,
nMetoLaa HeobXoaMMYHo KECTKOCTb. M3aMeHsst 3Ha4YeHna 3agarolero HanpsbkeHna Us ©
nomoulbto 6rnoka MMMNynNbCHO-GPa30BOr0 yrnpaBfeHUss MOXHO MOMy4YuTb CEMENCTBO
NCKYCCTBEHHbIX MEXaHUYECKUX XapaKTePUCTUK.

Mcnonb3oBaHue nmnynbCHO-ba3oBOro ynpaeneHns ¢ cuctemon obpaTHon CBs3un
No CKOPOCTW JocTuraetTcs guanasoH perynupoBaHuna 10:1, perynmpoBaHue 4acToTbl
BpalwleHna nnasHoe. PerynupoBaHue OCyLLEeCTBNSETCA OT HOMMWHAanbHOW 4acToThbl
«BHWU3» OT €CTeCTBEHHOM XapakTepuUCTUKM. CyLleCTBEHHbIM OrpaHUYeHnEM SIBRSiIETCA
HeobXxoOMMOCTb UCNONb30BaHMs [06aBOYHbLIX COMNPOTUBAEHWMA B LENU poTtopa, YTo
BO3MOXHO TOSIbKO Y cneuuanbHbiX acMHXPOHHbLIX ABuraTenen (MMerLwmx poTop C
KOHTaKTHbIMW KOnbLiaMn).

YacTtoTHOe perynupoBaHue SIBNSIETCA OAHUM U3 Hanboree nepcneKkTUBHbIX U
LUMPOKO uCMonNb3yeMblXx B HacTtosiwee Bpems. [lpuHUMN ero coctouT B TOM, 4TO

N3MeHsas yacToTy nuTaLLero
n. ABUraTenb  HamnpspkeHUss  MOXHO
N3MEHATb yacToTy BpaLleHus

/ XOJIOCTOro Xofa, nony4yasi pasnuyHble

NCKYCCTBEHHbIE XapaKTEePUCTUKN. DTOT

. cnoco6  obecneuvMBaeT  LUMPOKUIA

4 AvanasoH perynumpoBaHUs 4acToThbl,
NNaBHOCTb PErynMpoBaHUs N BbICOKYHO

| M{ )KECTKOCTb XapaKTepPUCTUK.

M-;z; MpnbnmxeHHbIM ycrnosmem
obecneyeHus cTabunbHOCTK
perynMpoBaHus 4acToTbl BpaLleHus

npn nNOCTOAHHOM MOMEHTE Harpy3ku

Puc. 17 MexaHun4eckue
XapaKTePUCTUKN aCUHXPOHHOrO ABUraTens
Npyu YacTOTHOM perynmpoBaHum



aBnsaeTcs BblpaXkeHue
U/f = const.

Ha npaktuke TpebyeTcs UBMEeHATb HanpsKeHne Ha CTaTope HEeCKOSTbKO MeEHbLUe
YyeM 4acToTy AN KOMMEHCaLMM CHWXEHUS neperpy3oyHoro MOMeHTa ABuratens B
obnactm manbix 4YacTtoT. [lpy 3TOM ygaeTca [OCTMYb CEeMENCTBa MeXaHW4YeCKMX
xapaktepuctuk (Il, 1ll, IV), npuBeaeHHbIX Ha puc. 17.

B coBpemMeHHbIx 6nokax ynpaBneHns acMHXPOHHbIM NMPUBOLAOM pPacnpoCTpPaHEeHbI
npeobpasoBaTenin 4acToTbl C MPOMEXYTOYHbIM 3BEHOM MOCTOsIHHOro Toka (U-
nHBepTopbl). Cxema CUMoBOK YacTn perynmpyemMoro acMHXpOHHOro npmeBoga Ha 6ase
Takoro nHeepTopa ¢ obpaTHon cBA3bI0 NpuBeaeHa Ha puc. 18.

OTnnunTenbHOM OCOBEHHOCTBIO YAaCTOTHOMO YNpaBrieHUs NpMBoO4aMN SIBSIETCA
BO3MOXHOCTb pPerynmpoBaHus 4acToTbl BpalleHuUs OBUratensd Kak «BHU3», TaK U
«BBEpPX» OT HOMMHana. 3HavYeHua [uanasoHOB perynupoBaHus, peanusyemble B
COBpPEMEHHbIX NpuBoaax npmueeneHnsl Ha puc. 18.
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Puc. 18 CTpykTypa perynmpyemoro acMHXpoHHOro NpuesoAa C YacTOTHLIM YNpaBneHneMm.
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[Mpn onpegeneHun konuyecTea AManas3oHOB MEXaHU4YeCKOW COCTaBnsoLwen npuesoga
C ynpaBnsieMblM acUMHXPOHHbIM ABUraTenemMm cnegyet pyKkoBOACTBOBATbCH pacyeTHbIMU
3aBUCMMOCTAMK, NpUMeHseMbiMn ans  6eccTyneHyaTblX MPUMBOAOB C  ABUratensamu
NOCTOAHHOrO TOKa. [ManasoHbl perynupoBaHWs 4acTOTbl BpalleHus, AOoCTUraemble npu
MCMNONb30BaHUM PasfiMYHbIX CXeM YynpaBneHus, npueeaeHbl Ha puc.15 un 18, a Takke B
TekcTe.

CnegyeT umeTb B BuAy, YTO NPU UCMONBb30BaHUN PasfUYHbIX TUMNOB YCTPOWUCTB AN
yrnpasrneHusa gsuratenem MoryT ObiTb NOSTyYeHbl NPMBOAbI LWNWUHAENS CTaHKa, CyLeCTBEHHO
oTNnYaroLWmecs rno CTPYKType MexaHUYecKon 4YacTu (MMelolime pasHoe KONMYecTBO rpynn
nepenad n Korm4ecTBO CTYNEHEN B KaX4on rpynne).

Hanpumep, npu wucnonb3oBaHuM B NpuBoAe ABuratenss C  peocTaTHbIM
perynupoBaHMeM 4acTtoTbl BpalweHus ana obecnevyeHus 3agaHHOro  AuanasoHa
perynupoBaHuns notpebyeTca OOMNONHUTL ero 9-Tu cTyneH4yaTon KOpoOKOM CKopocTen (Cm.
puc. 19).
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Puc. 19 MNpuBoa cTaHka ¢ peocTaTHbIM perynmpoBaHNEM YacTOTbl BpaLLEHUS.
Mpn wuncnonb3oBaHMM CUCTEMbI KOMOWHMPOBAHHOIO perynupoBaHus (puc.15) ans
npvBo4a WNMHAENSA noHagobuTtea 4-x ctyneHyaTasa kopobka CKopocTen (CTPyKTypHas ceTka
— cM. puc. 20-a), a np1 UCNOoNb30BaHUN YacTOTHOro ynpaeneHus (puc. 18) — 2-x ctyneH4artas
Kopobka (CTpyKkTypHasa ceTka — puc. 20-6).
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Puc. 20 CTpyKTypHble CETKM NpuBoAa LWNMHAENS AN ynNpaBisieMblX aCUHXPOHHbIX
asurartenemn

OMNPEAENEHVE MOWHOCTW OBUTATENA
[Mocne onpegeneHnsa KNHeEMaTUYeCKOM CTPYKTYpbI NpuBoAa Npon3BOAAT onpeaeneHue
MOLLHOCTW  anekTpoaBuratens. MOLWHOCTbL — anekTpoaBuratensa rnaBHOrO  OBUXEHUS
onpepaensetcd no popmyne:
N

N()s =—= .
77I1p
Mpwn akcnnyatauuu npmBOLOB METaNIOPEXYLINX CTaHKOB OOMycKaeTcs neperpyska
asuratena oo 25%, noatomy gonyckaeTcs onpenendts MOLHOCTb 3nekTpoasuratens rno
dopmyne:



N()e = NW"
125-n,,"

rae N = - MOLLHOCTb pe3aHus (Ha WnMHOEene CTaHka);

wn

1, - KN.O. NpMBOAA (3aBMUCUT OT KOMYecTBa nepefay B CTPYKType MpuBOAa, K.M.A.

nepegady onpeaensercsa no tabnuue 3);

MoLwHOCTb Ha LWNMHAEene cTaHka onpegenseTca no gopmyrne:

N _MKpmaX.npacu.ﬂ-
wn "~ )
30
MaKCMMarnbHbIN prTFILLl,I/IIZ MOMEHT Ha wWnuHaene:
d
— max
M kpmax I:)z max
2
pac4yeTHOEe 3Ha4YeHune 4acCTOThbl BpaLleHus, and KOTOpOro onpegendaeTca
MaKCuMMaribHoe 3Ha4yeHne MOLHOCTU NpuBoda COCTaBIIAET:
npacw = (0’6 ' 0’75) nrmx
Tabn. 3
K.n.g.

Ne n/m Tun nepepaymn A. (1)
PemeHHas nepegaya (NNOCKUM peMHEM) 098
KnuHopemeHHas nepegava 0.96
3ybuartasa nepepayva:

- UnnvMHgpuyeckas co WiMdoBaHHbIMU 3yObamu 0,99
- UMnuMHapuyeckas ¢ HelwnudoBaHHbIMK 3yObsMuy 098
- KOHUYeckas 0,97
YepBayHada nepefayda 07-0,9
LlenHas nepepava 0,96 — 0,97
MoAwunnHMKM KavyeHus 0,995
MoALWUNHMKN CKONBXEHWS
- NPV NPUHYAMUTENBbHOM CMa3ke 0,985
o - Mpu obbIYHOW CMma3ke 0,98
Kynuca v non3yH B nonepeyHo-CcTporanbHbIX CTaHKaxX 09
1. '
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Yactb 2 PemoHT (obcnyxmBaHue) crtaHoyHoro obopyaoBaHus. TexHonornmveckas
YacTb
1.MpmBoanTtcs rogoBon rpaduk pemMoHTa (TEXHOMOrMYeckoro obCnyXMBaHUS)

obopynoBaHus.
2.0cHalEeHHOCTb peEMOHTHOM 6a3bl.
3.TexHonorna pemMoHTa
4. VcnbiTaHnsa, perynupoBka, caada B aKCniyataumto
5. TexHuka 6e30MacHOCTM NpY NPOBEAEHUN PEMOHTHBIX M Hanago4HbIX pabor.
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