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1 OO01He Mo0KEHUS

[lenbto BBIMOJIHEHUS! MPAKTUYECKUX 33JaHUN 0OYyYaroIIMMHCS SIBISIETCSI OCBOCHHE

YMEHH NPpU GOPMUPOBAHUHU TIPOHECCHOHATIBHBIX M OOIINUX KOMIIETEHIIMH B COOTBETCTBUU

¢ tpeboBanusiMu OI'OC cnemmansHoctu 08.02.01 CTpoUTENBCTBO U AKCIUTyaTaIHs
3JaHUH U COOPYKECHUM.

[TpakTrueckne paOOTHl HamMpaBieHbl HA 3aKPEIUICHHWE TOJYYEHHBIX 3HAHHI

Ha

3aHATHUAX U OCBOCHHUC YMCHHﬁI

Kon OK, TIK YMmeHus 3Hanue
1 2 3
OK 01 Beibupats criocoObt Pacmo3naBath 3a/aqy B | OCHOBHBIE HCTOYHUKH HH(pOpMAIUN
penreHus 3a1a4 npoecCHOHAIBHOM ~ KOHTEKCTE; | VIS penreHus 3amaq B
npodeccnoHaIbHOM aHaJM3UPOBAThH 3ajauy U | mpoeccCHOHaIbHOM KOHTEKCTE;
ACATCIIBHOCTH, IPUMCHUTCIIBHO BBIICIATH e€ cocTaBHBIC HacCTH; | CTPYKTYpPY IJIaHa JJId pCIICHUA 3aaa4;
K Pa3IMYHBIM KOHTEKCTaM ONPENeNATh  JTalbl  PEIICHHS | MOPSJOK OLEHKU Pe3yIbTaToB
3a]auu; BBISBISITE U 3Q(QEeKTUBHO | pemieHus 3a1a4u npodhecCHOHaIbHOMI
HCKaTh uH(pOpMAIHIO, | IEATSTLHOCTH.
HEOOXOMUMYI0 I pelIeHHus
3a71a4m; COCTaBUTH IUIaH

JICHCTBHUS; OLICHMBATh PE3YJIbTAT
U TOCIICJICTBUSL CBOMX JEUCTBUI
(caMoCTOSATEIHHO TN c
TIOMOIIIbIO HACTABHUKA)

OK 02. Ucnone3oBate | OnpeaensTe 3ama4n 1iis morcka | HomeHkatypa nHGOpMaMOHHBIX
COBpPEMEHHBIE CPEICTBa IOMCKa, | HH()OPMALKHU; ONPEAETATh HCTOYHUKOB, IPUMEHSIEMBIX B
aHanM3a WM MHTEpIpeTanuy | HeoOXOANMBbIE HCTOUYHUKH npodecCHOHAIBHON 1eATENIbHOCTH;
UHQOpMAIHH, U | uHpOpMAIINK; TIIAHUPOBATh MPUEMbI CTPYKTYPHPOBAHUSI
MHQOPMALMOHHBIE TEXHOJOI'MHU | MPOLECC MOUCKA; nHpopmauy; popmat ohopMIICHHS
uIst BBITIOJIHEHHS 3a7a4d | CTPYKTYpPHPOBATh [IOJy4aeMyl0 | Pe3yJIbTaToOB MOMCKa HHpOpMau
npodeccCHOoHANTEHON WHPOPMAILIUIO; BBLICISThH
JIeSTeNIbHOCTH HauboJiee 3HAYNMOE B TIEPEYHE

nH$OPMAaLIUK; OLIEHUBATh

MPaKTUYECKYI0 3HAYUMOCTh

pe3yIbTaTOB MOUCKA; OPOPMIISTH

pe3yIbTaThl IOUCKA
OK 03. [IlnanumpoBars u | OnpenensTh aktyaneHOCTh | ConepkaHue aKTyaJIbHOU
pealn30BbIBAThH COOCTBEHHOE | HOPMATHBHO-TIPaBOBOM HOPMAaTHUBHO-TIPABOBOM
npogeccuoHaIbHOE U | TOKYMEHTaI[UH B | JIOKyMEHTAIIWH, COBpeMeHHast
JMYHOCTHOE pasButue, | npoeCccuOHaIbHOM Hay4Has u npodeccuoHanbHas
NpeANPUHAMATEIBCKYIO JeSITEITbHOCTHY; NPUMEHSATh | TEPMUHOJIOTHS.
JIeSITeTbHOCTh B | COBpEMEHHYIO HAYYIHYIO
npohecCHOHANTBHOMN cthepe, | mpodhecCHOHANTBHYIO
UCIIOJIb30BaTh 3HaHUS 10 | TEPMHHOJIOTHIO.
(vHAHCOBOM  TpaMOTHOCTH B
Pa3INIHBIX JKUZHEHHBIX
CUTYyalusiX.
OK 04. D¢ dexruBao | OpraHU30BHIBATH padoty | Ilcuxonoruyeckue OCHOBBI

B3aMMOJICCTBOBATh M pPabOTaTh
B KOJUIEKTUBE U KOMAaH/E.

KOJIJICKTUBA 1 KOMaH/bI.

JACATCIIBHOCTHU KOJIJICKTHBA.

OK 05. OcymecTBisATh yCTHYIO U
NHCHMEHHYI0 KOMMYHHKAIIHIO Ha

I'paMoTHO W3Marath CBOM MBICIIH
1 0o(QOpMISATH JOKYMEHTHI IO

OcobenHocTH COLIMAJIBHOTO u
KyJITYPHOTO KOHTEKCTA,




Kon OK, TIK YMmeHus 3Hanue
1 2 3
roCyJapCTBEHHOM s3bIKE | MPO(ECCUOHATBHON  TEMaTHKE | IpaBuia O(QOPMIICHUS JTIOKYMEHTOB
Poccmiickort ~ demeparu ¢ | HA TOCYZApCTBEHHOM  SI3bIKE, | M MOCTPOSHUS YCTHBIX COOOIIEHUIN
YYETOM 0COOEHHOCTEW | MPOSBISITh  TOJEPAHTHOCTh B
COIMAJILHOTO ¥ KYJBTYPHOTO | pa0o4YeM KOJUIEKTHUBE
KOHTEKCTa
OK. 06 IIposBAsATh Tpa’KIaHCKO- | OMUCHIBATh 3HAYMMOCTH CBOEH | CYITHOCTH TpaKIaHCKO-
NaTPUOTHUYECKYIO MO3HIUIO, | CHICIIUATEHOCTH MaTPUOTHUECKON MO3HITUH,
JEMOHCTPHPOBAaTh  OCO3HAHHOE | MPUMEHSThH CTaHAAPTHI | 00IIEYeTOBEYECKUX LIEHHOCTEH
TIOBEJICHUE AHTUKOPPYILIMOHHOTO 3HAYHMOCTh npodeccCuoHATEHON
HA  OCHOBE  TPAJIUIMOHHBIX | MOBEICHUS JESITETIHHOCTH TI0 CIICIHATIbHOCTH
o0IIe4YeI0BEeYeCKUX [EeHHOCTEH, CTaHapThI AHTUKOPPYIIIHOHHOTO
B TOM qucIe MOBEICHUS
c y4eTOM rapMOHH3AINU Y TIOCIIE/ICTBHSI €T0 HAPYIIICHHSI
MEXXHaAIUOHAJIBbHBIX
U MCKPCIUTUO3HBIX OTHOHICHI/II\/'I,
NPUMEHSTh CTaHIAPThHI
AHTUKOPPYIIIUOHHOTO
TTOBEJICHUS
OK.07 CoxeiicTBOBaTh | COOMOIATH HOPMBI | TIpaBHiIa 9KOJIOTHYECCKOM
COXPaHEHMIO OKpYy’Karowleii | YKOIOrHYecKou 0e30macHOCTH 0e30macHOCTH
cpenpl, pecypcocOepekennto, | ONPENeniTh HanpaBlieHHUs | IpU  BeJCHUU MPOdeCcCHOHATBHOM
NPUMEHATD 3HaHus | PECYpcocoepexenus _ | AesrenbHOCTH
06 u3MeHGHMH  KmuMara, | B PaMKax npodecCHOHATEHON OCHOBHbIE pecypcesl,
JeSITETBHOCTH 3aJIefiCTBOBaHHbBIC
NPUHIUATBI OCPEIKITUBOTO .
o CHEIUATBHOCTH, | B MPO(HECCHOHATHLHOMN NesITeTbHOCTH
Hp?mBOHCTBa’ dpdexrnsro OCYIIECTBIISTh pabory c | mytu obecrieueHus
ACHCTBOBATD cobmoeHneM NIPUHIUIIOB | pecypcocOepekeHus
B YPE3BbITANHBIX CUTYyAlHAX OepeXXIIMBOTO TIPOU3BOICTBA TPUHIIUITBI OepexKIMBOTO
OpPraHU30BbIBATH MPOU3BO/ICTBA
pohecCUOHATBHY IO OCHOBHBIC HAIIPaBJIEHUS] HW3MEHEHHUS

JEeATeNIbHOCTh C y4eTOM 3HaHUHN
00 M3MEHEHHM KIMMaTHYECKHX
YCIIOBUH peTuoHa

KINMMaTU4YCCKUX yCJ'IOBI/Iﬁ peruoHa

OK 09. [Tonp30BaTHCS
poheCCUOHATBHOMN

JIOKyMEHTAIMeH Ha
TrOCYJapCTBEHHOM u

HWHOCTPAHHOM A3bIKaX

- TIOHUMATh OOIIUI CMBICT YETKO
MPOU3HECEHHBIX BBICKA3bIBAHHIA
Ha W3BECTHBIC TEMBI
(mpodeccronanbHbIC 4§
OBITOBBIC), TIOHUMATh TEKCThI Ha
0a3oBbIe po¢eCCHOHATEHBIE
TEMBI;

- y4yacTBOBaTh B JHajorax Ha
3HAaKOMBIE o0mue
U npohecCHOHaNIbHbBIE TEMBI,

- CTPOUTH MPOCTHIE
BBICKa3bIBAaHUS 0 cebe
U 0 cBoed mnpodeccnoHamTbHON
JeSITEIbHOCTHY;

- KpaTko O0OOCHOBBIBATh |
OOBSICHATL  CBOM  JEHCTBUS
(TekyIue 1 IIaHUPYEMBIE);

- THcaTh TMPOCTHIE CBSI3HBIE
cooOmieHus

Ha 3HAKOMBIE
HWHTEpeCYIoIne
podecCuoHaIbHBIC TEMBI.

nin

IpaBUjia IMOCTPOEHHs MPOCTBIX U
CJIOKHBIX Hpe)IJ'IO)KeHI/II\/JI Ha
npogeccruoHaIbHbIE TEMBI

OCHOBHbIE O0IIEYNOTpeOUTEIbHBIE

TJ1aroJibl (6brTOBas u
npogecCuoHaIbHAs JICKCUKA)
TIEKCUYECKU I MUHUMYM,
OTHOCSIIHAMCS

K OMUCAHUIO TIPEIMETOB, CPEJICTB U
MIPOIIECCOB npodecCuoHaATBHON
JESITEIIbHOCTH

0COOEHHOCTH MPOU3HOLLIECHUS
npaBUIIa YTCHUS TEKCTOB
po¢eCCHOHATBHON
HAMPaBIEHHOCTH




Kon OK, TIK YMmeHus 3Hanue

1 2 3
K 2.1 Bemmonssrs TpeOoBaHUs HOPMATHUBHBIX
HOATrOTOBUTEIbHBIE PAOOTHl HA | YUTATh MIPOCKTHO- | TEXHUYECKHX JIOKYMEHTOB,
CTPOUTENIHOH IJIOIIAKE TEXHOJIOTHYECKYIO ONpEeNeNIAIUIMX COCTaB M IOPSIOK
JOKYMEHTAIUIO; o0ycTpoiicTBa CTPOUTEIBLHOMN
OCYIIECTBJIATh IUIAHUPOBKY | | MJIOLIAJIKH;
pa3MeTKy ydacTKa IIPOM3BOJCTBA | IpaBMIIa TPAaHCIOPTUPOBKH,
CTPOUTENBHBIX paboT Ha O0BEKTE | CKIAINPOBAHMUS u XpaHEeHUs
KalMTalbHOTO CTPOUTENHCTBA pa3IMUYHBIX  BHJOB  MaTepHAJIbHO-
TEXHUYECKUX PECYPCOB
Hagblku:
IK 2.2 Bemonusite | pacnpenensTe  MallMHBL U | IPaBWJIA TPAHCIIOPTUPOBKH,
CTPOUTEIbHO-MOHTAXHBIC, B TOM | cpe/IcTBAa MAJIOM MEXAHMU3AUUU | CKJIAJIUPOBAHUS U XPAHEHHUS
9HCIC OTJCNOYHBIC paboTEl Ha | ppo TUIaM, HA3HAYEHUIO, | Pa3IMYHBIX BUIOB MATEPUAIBHO-
obbexTe KaMUTAIBHOTO | pynam BBIMONHAEMBIX pa0OT; | TEXHUYECKUX PECYPCOB;

TPOUTCIILCTBA. o
CTpOUTCIECTBA Tpe6OBaHI/IH HOPMAaTHBHOU

TEXHUYECKON U MPOEKTHOMN
JIOKYMEHTAIMU K COCTaBYy U
Ka4eCTBY ITPOU3BOJICTBA
CTPOUTEIILHBIX padOT Ha 0OBEKTE
KaIUTaIHLHOTO CTPOUTEIILCTBA
METO/IbI OIPE/ICIICHNUS BUJIOB,
CJIO)KHOCTH ¥ 00BEMOB
CTPOUTENBHBIX PaboT U
MIPOM3BOJICTBEHHBIX 3a/IaHUI;
nopsAa0K oopmiieHus 3as8BOK Ha,
CTPOUTEIIbHYIO TEXHUKY (MAITUHBI
U MEXaHU3MBI);

MIpaBHJIA COJIEPIKAHUS U
AKCIUTyaTallii TEXHUKU U
000pyI0BaHNUS,

2 Ilepeuenpb npaktuueckux padot mo OIIL.12 CrpouTtenbHble MallMHBI U CPECTBA

MaJIOW MEXaHU3aIUuN

No ITP Kon-Bo
HanmeHnoBanue @OpMBI KOHTPOIIA
4acoB

1 Pewrenune 3ama4 1o onpeAeseHuIo nepeIaToyHbixX 2 OneHka BBINOJTHEHMS U
YHCeJl ¥ MEKOCEBBIX PACCTOSIHUM (11 nepeiay ¢ 3aIIUTHI TPAKTUYECKON

napajyieIbHBIMUA OCSMHU). paboThI
2 N3ydenue ycTpoiicTBa U MPUHIUIIA JEHCTBUS 2 O1ieHKa BBIMOJIHEHUS U
MEXaHUYECKUX Iepeayd Ha 1a00opaTOpHbIX 3alUThI IPAKTUYECKON

MOJIEJIAX C BBIYEPUMBAHNEM KMHEMATHYECKHUX paboThI

CXEM.

3 Nzyuenue ycrpoiicTBa u pabodero mpoiecca 2 O1ieHKa BBIMOJIHEHUS U
JIEHTOYHOTO U IUIACTUHYATOr0 KOHBEepa, 3aIUThI IPAKTUYECKON

ONpEIIEICHUEM OJTHOTO U3 OCHOBHBIX ITAPAMETPOB paboThI

KOHBelepa 110 33aHHBIM JITaHHBIM C
BBIYEPUYMBAHNEM €70 KHHEMATHYECKOU CXEMBI.




4 Nzydenue ycrpoiicTBa u pabodero mpoiecca 2 OLieHKa BBIMOJIHEHUS U
BUHTOBOTO. PEEYHOTO U I'MIPABIMYECKOTO 3alIUTHl TPAKTHYECKOM
JIOMKparta , OIPEIEIIEHUEM OTHOTO U3 OCHOBHBIX paboThI
rapaMeTpoB JOMKpATa Mo 3a/1aHHbIM JIaHHBIM C
BBIYEPUMBAHUEM €I0 KUHEMAaTUUECKON WIIN
TUIPaBIMYECKON CXEMBI.
5 N3yuenue ycrpoiicTBa u pabodero mpoiecca 2 O1ieHKa BBIMOJIHEHUS U
OalIeHHBIX KPAaHOB, UX MPHOOPOB OE30MACHOCTH, 3alUThl IPAKTUYECKON
MOJIKPAHOBBIX MYTEH ¢ ONpeeieHneM paboThI
AKCILTYaTal[MOHHOM POU3BOAUTEIBHOCTH
OameHHBIX KpaHoB. Onpe/enenre rpy30Boro
MOMEHTA 110 rpauKy rpy30BOi XapaKTEPUCTUKU
KpaH
6 Pemrenne cutyalinoHHBIX 33124 110 OIIPEAEICHUIO 2 OneHka BbINOIHEHUS U
MIPOU3BOIUTENILHOCTH OyJbI03epa, CKpenepa s 3aIUThI IPAKTHYECKON
BBITNIOJHEHUS pa0OT B KOHKPETHBIX paboThI
IIPOU3BOJICTBEHHBIX YCIOBHUSX.

7 Pemenne cutyalimOHHBIX 337124 110 OIPEIEICHUIO 2 OneHka BbIIOJIHEHUS U
MPOU3BOJUTENILHOCTH OTHOKOBIIIOBOTO 3aIUThI IPAKTHYECKON
9KCKaBaToOpa JIJIsl BBHITIOJIHEHUS padoT B paboTsl

KOHKPETHBIX MPOU3BOJICTBEHHBIX yCIOBHSIX.
8,9.10 Pemennie cuTyalluOHHBIX 33/1a4 IO BBIOODPY 6 O1leHKa BBIIIOTHEHUS H
MAIIUHBI 715 YIUIOTHEHUS 3€MJISTHOTO ITOJIOTHA 3alUThl IPAKTUYECKON
IIPU BBITIOJHEHUH pa0dOT B KOHKPETHBIX paboThI
IIPOU3BOJICTBEHHBIX YCIIOBUSX.
Hroro 20




3 MeTOI[I/I‘leCKI/Ie YKa3aHHs 110 BBIITOJIHCHHIO IIPAKTHUYCCKUX pa60T

3.1 Meronuueckue yka3zaHUs JJisl BBITIOJIHEHUS] MPAKTUUYECKUX 3aJaHUN 10 TEME:
CrtpouTenbHbIE MAIIUHBI U CPEACTBA MAJIOW MEXaHHU3AIIUU
lIpakmuueckas paboma Nel
Pewenue 3a0au no onpeoenenuio nepe0amounvix yucen u Mext#coce8blx paccmoaHuil
Llenv: HayuuTbesi omnpenensTh MepeJaTOYHbIe YHClIa W MEXKOCEBbIE PaCcCTOSHUS
pa3IMYHBIX TIepeiay.

KpaTkue TeopeTHdecKue CBeJICHUS
3yOuaras nepenadya

3yOdJaras mepenada — TPEX3BEHHBIM MEXaHW3M, B KOTOPOM JBa TOJBIKHBIX 3BCHA
SIBJITFOTCST 3yO4aThIMU KOJIeCaMH, 00pa3yIOMMMHU ¢ HETTOABMKHBIM 3BE€HOM BpaIlaTeIbHYIO
WJIM TIOCTyNaTenbHyto mapy (puc.1).

2

Puc.1. 3yOuaras nepenada ¢ BHEITHUM 3alleIJICHUEM

[Taproe 3y0uaToe Koseco - 3y0uaroe KoJieco Mmepeiadn, paccMaTpuBaeMoe 1o
OTHOIIEHUIO K IPyromMy 3y04aToMy KoJiecy JJaHHOM nepenayu. 3yduaroe koseco 2 (puc.l)
SBJISIETCS MapHBIM KoJiecy 1, 3ybuatoe koJsieco 1 mapHoe kosecy 2.

[ectepus — 3yOuaToe K0JIeco epe/iadu ¢ MEHBIITMM YHUCIIOM 3yObeB.
Koneco — 3ybuaToe koseco nepegauu ¢ O0IbIINM YHCIOM 3yObEB.

[lepenatouHoe oTHOIICHHE 3y0UaTON Mepeaadn — 3TO OTHOIIEHUE YTIIOBOW CKOPOCTH
BeJyIlIEero 3y0UaToro Kojeca K yrjioBoi CKOPOCTH BEJIOMOT0 3y04aToro KoJjeca.

Benyiee 3y0uaToe kojeco — 3yduaroe KoJieco nepeayu, KOTopoe coo0IaeT
JIBHKEHHE MTapHOMY 3y0UaToMy KoJjecy.

Benomoe 3y0uaToe koseco - 3yduaroe KoJieco rnepeiadi, KOTopoMy coo0Iaer
JBUKEHUE MTapHOe 3y0UyaToe KOoJIeco.



[lepenatouHoe oTHOMICHHE (MHOTA UCTIONB3YETCS 0003HAYCHHUE ) OTIPEEISICTCS
py BeAyIIEM Kojece 1, mepenaTtoqHoe OTHOIEHNUE OIPEACIIeTCS €CIU BeyIIUM
SIBJIAETCS KOJIECO 2:

ulz == +_: +_,

Puc 2. Bugwu syb4arux sauenjieHHi: BHeluHee (CleBa) H BHYTPEHHEe

[lepenaToyHoe uynciio 3y04aToil mepeaadyn — 3TO OTHOILIICHHUE Ynciia 3yObeB BEIOMOIO
3y04aToro Kojieca K YMCIIy 3yObeB BeayIiero koieca. [lepegaTounoe uncio 3y0ouaToit
nepeadyu onpenensercs mo popmyre:

Z3 Z1
U =Ft— U Uy =F—,
Z1 Z3

rae W - yucia 3yObeB kosec 1 ¥ 2, COOTBETCTBEHHO.

3HaK «+» Oepercs U1 BHELIHEro 3anerienus (puc.l u puc.2), 3HaKk «—» AJi1 BHYyTPEHHETO
3anemieHud. Buapl 3aneminenuid mpuBeAeHbl Ha puc.2. 3HAKU YUUTBIBAKOTCA TOJBKO JJIS
3yOuaThIX Tiepeay ¢ mapayuieIbHbIMUA OCSIMHA BPAIICHUS KOJIEC.

Ilopsiook evinonnenus:

YcnoBue 3agaun

[Tepenaua BpamarenbHOro ABMKEeHUS Mexay Banamu I u Il ocyiecTBisieTcs npy noMoIuu
YeThIpeX 3yOuaThIX KOJIEC, ABa U3 KOTOPHIX MOMEIICHBI HA MPOMEKYTOUHBIX Baiax (pHC.
232, a). Yucna 3yoneB komnec: z1=22, z2=28, z3=32, z4=44. Moynb 3y04aThIX KOJeC m=5
MM. Omnpenenuth nepenaroyHoe otHomienue il-II, mexoceBoe paccrositnue A u radapuThbl
nepenaun L. Kak uaMensTcs radbaputhl, eciid nepeaady OCyIeCTBUTh MPU MTOMOIIM JTUIITh
JIBYX KOJIEC TOTO K€ MOAYJISA?

Pemenne 3agaun:



lMepenatouroe OTHOWEHHE i) B NAHHOM CAyYae PaBHO NPOH3Be-
NCHHIO TPeX NEpCAATOYNLIX OTHOWEHHA MEXKAY COCCLNHMH KOJecami:

l’ ”_‘l”i”°l :l :’ z‘ :' ﬁ=2-

Kak Buano, 3y6yartne KoJeca, HAXOAAIUHECH HA NPOMEXYTOYHHIX
OCAX, HE BAWAIOT 11a BEAHYHILY NEPefaToYIlOro OTHOWCIHSA; NOITOMY
HX HHOTA3 HA3b/BAIOT <l1APA3HTILIMHY,

2. Haxoaum mexocesoe paccroaume A (eM. puc. 232, a):

A="+d’+d3+

rae dy, dy, dy ¥ d,— AnamMeTpn HauaAbUBIX OKpYXKHOCTeH 3y6uarbix
KoJec.
[loacrasasey BMECTO 3MAYCHHA AMAMETPOB MX BWPAKEHNS yepes
MOAYAb M H COOTBETCTBYIOIUNE YHCAA 3yGbes:
A=”%+mz,+m,+'-";‘=m(-'7—+"+z,+z,).
Orkyaa

A=5ZF501.98.4-32) = 465 an.

3. Haxoaum raGaputw nepeaaun L (cM. pue. 232, a):
L= A2t e A T (24 2) =465+ 5 (224 44) =630 a.

4. Ecau ocywecTBHb nepeayy NPH NOMOUIH ABYX KOAGC C YHC-
namu 3yObeB 2; W 2; TOTO Xe MOAYAS, OCTABAAR NPH STOM MeKoce-
gaoe PACCTOAHHE NePeAayH HEeH3MEHHHM, TO OHO BHIPA3HTCA TaK (pHC.

2, 6):

d,+d
-4=—'T-l! 'a;(zl-l-lu)- (N

3aechb HMEIOTCA BA HEH3BECTHLIX 2; M Zi, HO yyTA, 4TO nepepa-
TOYHOE OTHOWEHHE OCTAETCH HEH3IMEHHLIM, noJyyaeM BTOpoe ypas-

HeHHe:
b

ll-ll-;l;l . (2
U3 ypasuenns (2)
2y=2
(KaK yxe H3BECTHO, [f.y=2)
Moacraum nafinennoe 3navenue 2y B ypasuenue (1)

A=332,
0TKyna
24 2.465
i i
H, CJeA0BaTe bHO,
2= 22, = |24.

Teneps, 3nan 4ucao 3yObes, JAerko onpeseuts raGapuTul ABYX-
KOJIECHOr0 BapHaHTa Nepeaavu:

L' =d;+ dy=mz;+mzy=m (2 + 21y

L' =5(62+ 124) =930 um.

KoHnTposbHbBIE BOPOCHI:




1.Yto Takoe mar u MOayib 3yObeB?
2.Kak onpenensoT MEKOCEBOS PacCTOSHHE IWIMHAPUYECKON 3y0daToil mapbl yepes

MOJYJb U YHciia 3yObeB KOJec?

Ipaxmuuecxas paboma No2

H3yuenue ycmpoucmea u npunyuna O0etcmeusl Mexanuyeckux nepeoay Ha 1abopamopHbix
MOO€NAX ¢ 8bluepuUsaHuemM KUHEMAamudecKux cxem

enb: M3yunTh paziuuHble BUABI 3yOUaThiX Nepeaady, HAyuYuThCs ONMPEACISITh TUIl U BUJ

3y04aThIX mepesiay BU 3y0uaThIX repeaay.

Kpamkue meopemuueckue ceedenus
Tunsl 3y0UYaThIX IIEpEIAY

[Munuaapuyeckas 3yOuaras nepeaada (mokazaHa Ha puc.3, ee KHHEMaTH4eCKasl cXxema — Ha
puc.l) - 3yOuaTtas mepefadya ¢ MapauiCIbHBIMU OCSIMH, Y 3yO4aThIX KOJEC KOTOpOH
aKCOUJIHbIC, HAYaJbHBIE W W JIEJIUTEIIbHbIE MOBEPXHOCTH MIIMHApPUYECKue. B 3Tux
nepegayax OTHOCUTEIBHOE PACIOJIOKEHUE OCEM BpAllleHUsI KOJIEC ONPENEsAeTCS TOIbKO
MEKOCEBBIM PACCTOSIHUEM.

AKcouJIHas TTOBEPXHOCTh 3y04aToro kojeca — KaxkJas U3 MOBEPXHOCTEH, OMUCHIBAEMbIX
MTHOBEHHOU OChI0 OTHOCHUTEJILHOTO JBMKEHHUS 3y0UaThIX KOJEC Mepeaadyu, OTHOCAIIASICS
K JaHHOMY 3y0uaToMy KoJiecy. B mummHApruecKoi U KOHUYECKOM nepenayax HadyaabHbIe
MOBEPXHOCTH COBMAJAIOT C AKCOUIHBIMHU.

Konnueckass 3yOuaras mnepenau (mokazaHa Ha pwuc.3) - 3yOuaras mnepedada ¢
MEPECEKAIOIMUMHUCS OCSIMHU, y 3yO4aThIX KOJEC KOTOPOW AaKCOWJHbIC, HaydaldbHbIE W U
JEIUTENIbHbIE TIOBEPXHOCTHM KOHMWYECKHMe. B 3TuX 1mepegayax OTHOCUTEIBHOE
PacIooKEeHUE OCEMl BpallleHUs KOJIEC ONPENEAETCS TOIbKO YIIIOM MEXIY OCSIMH.
OproronanbHas 3yOuaTasi mepenada (mokaszaH Ha puc.3) — KOHMYEcKas 3yOuaras
repeiayda, yroj Mexy ocsiMu KOTopoi paBeH 90°.

HeoproronaneHas 3y0Ouartas mepenaya — KOHHYECKas 3yOuaras mepenada, yroia MexIy
OCSIMH KOTOpPOH OTJIn4YEeH OT 90°.



12 v KA i
Puc.3. Tunwu sybuarux nepegayd: UHAHEApHYecKas (cneBa), koHHYeCKas (B UEHTPE),
BHHTOBaA 3ybyartaa nepefgada

3yOuaras nepefgadyd co CKPELIMBAIOIIMMHUCS OCAIMHU BpalleHHs Kojec (puc.3) - 3youaras
nepenada, B KOTOPOM OTHOCHUTEIIBHOE PAaCIOJIOKEHHE OCEH  BpalleHusl KoJiec
ONPEIEIAETCS MEXOCEBBIM PACCTOSIHUEM M YIVIOM MexAy ocsiMu. CyliecTByeT MHOIO
BapMAaHTOB TaKUX MexaHu3MoB. Ha puc.3 mokazaHa BUHTOBasl 3yOuaras mepeaaua, yroi
MEXAYy OCsMU KOTOpo coctasisier 90°. JIlpyroil BapuaHT IEpPEAAdYd C YIIOM MEXIY
ocsimu B 90° - uepBsiunas nepenaya (puc.4). lllectepus yepBsiuHOM nepenadyn Ha3bIBACTCS
yepBiakoM (1mo3.1 Ha puc.4), a KoJieco — YepBSIUHBIM KoJiecoM (1mo03.2 Ha puc.4). Bropas
nepenaya, MokKazaHHas Ha puc.4, Ha3bIBaeTCAd rUNEpOONOMIHON. AKCOMIBI ee 3yOUaThixX
KOJIEC — OJHOIOJIOCTHBIE TUIIEO0IOU b BPAIICHHUS.

JUi1 KOHMYECKMX 3yOuaThIX Mepefad M Mepenad co CKPELIUBAIOLIUMUCS OCSIMU
NepeaTOYHOE OTHOILIEHUE OIpenessieTcss Mo TeM ke QopMmylaMm, 4YTO MU JUId
WIMHIPUYECKUX Tepeiay, HO 0e3 yueTa 3HAKOB.

B 3aBucuMocTH OT BuJa 3yObeB 3yOuaTrhie KoJieca HMIMHAPUYECKHUX Tepeiay AesATCs Ha
npsMo3yoble (puc.3 crieBa), Koco3yOble W IIEeBpOHHBIE (puc.5). 3yOuarble Koieca
KOHMYECKHUX Tepeaady — Ha npsMo3yObie (puc.5), TaHreHUUaJIbHbIE, C KPYTrOBBIM 3yOOM
(puc.3 B 11eHTpE), C KPUBOJIMHEHHBIM 3yOOM.

B 3aBucumoctu ot mnpoduns 3yObeB 3yOuaThie Kojieca M Iepefadd JCNSITCS  Ha
ABOJIbBEHTHBIE (pHUC.2, pHC.0), IUKIOWAAIbHBIE, 3yOuaThle KoJieca UUIUHAPUYECKON
nepenaun HoBukoBa (puc.6), mpoduin 3y0ObeB KOTOPOM KOHTAKTUPYIOT IO Jyre
OKPYKHOCTH.

[Ipocreiimmii 3y0uaThiii MexaHu3M (puc.l) cCOCTOUT U3 ABYX 3yOUaThIX KOJIEC BEAYLIETO U
BEJIOMOIr'0, KOTOPbIE OJTHOBPEMEHHO SIBJISIFOTCS BXOJHBIM U BBIXOJHBIM, COOTBETCTBEHHO.
Jli1g noy4eHust HeOOXOAUMBIX MePeIaTOUHbIX OTHOIICHUH B MAalllMHAX U MPUOOPAX 4acTo
NPUMEHSIOT CJIOXHBIE 3yOUaTble MEXaHU3Mbl, UMEIOIINE KPOME BXOJHOTO U BBIXOJIHOTO
KOJIEC HECKOJIBKO IIPOMEKYTOUHBIX KOJIEC, KaKJ0€ U3 KOTOPBIX BPaIae€TCs BOKPYT CBOUX
oceil. [lpuMeHeHUE CIIOKHBIX MEXAHU3MOB OOBSCHAETCA PA3IMYHBIMU TPUYUHAMHU.
Hanpumep, ocu BXOAHOTO U BBIXOJHOTO KOJIEC PACIOJIOKEHBI ajeKo ApPYyr oT Apyra. B
9TOM CJIydyae HENOCPEACTBEHHAs Iepefada BpallleHUus IpU IOMOIIM [JBYX KOJIEC



norpeboBana Obl co3maHus mepenayd c OonpliuMu Tabaputamu. B apyrom ciygae
NepeaaTOYHOE OTHOIICHHE MOXET OBITh OYeHb BEJIMKO WM OYEHb Majo, TOTAa yI00HO
MEXy BXOJHBIM W BBIXOJHBIM KOJIECAMH HUMETh MPOMEKYTOYHBIE KOJIeCa CO CBOMMH
ocamu. [lepenaBas BpaleHre ¢ BXOJAHOTO KoJjieca Ha MPOMEKYTOUHbIE KoJIeca U ¢ HUX Ha
BBIXOJTHOE KOJIECO, MBI Kak OBl IOCJIEIOBATENIbHO OTAEIBHBIMH CTYNEHSMHU H3MEHSEM
CKOpOCTh BpAallIeHUS 3BEHBbEB, IOJy4as B pe3yiabTare TpeOyemble MepeaaTouHbIe
OTHOIIEHHS MEX/Ty BXOJTHBIM U BBIXOJHBIM KOJECaMHU.

Takum 006pa3zoMm, CIIOKHBIN MEXaHHU3M IEepPeIaud MOKHO Pa3JIelIuTh Ha OT/IEIBHBIC YaCTH —
CTYTICHH, KaXKJasi W3 KOTOPHIX MPEACTABISIET cOO0M NBa Kojeca, oOpa3yromux 3y0daTtoe
3aleruieHue. B COOTBETCTBMHM € yKa3aHHBIM OBIBAIOT OJHO- M MHOTOCTYIICHYATHIC
nepeaayu, mo OOJbIICH YyacTu AByX- U TpexcTymneHdatsie (puc.7). KomudecTBo cTymneHei
pPaBHO 4YHMCIy 3yO4YaThIX 3alleryIeHud, 0Opa30BaHHBIX 3yO4aThIMU KOJIECAMH MEXaHU3Ma.
OnHO KOJIECO MOXET BXOJIUTh B HECKOJBKO cTymneHed (puc.8). Jlrobas cTymeHb MOXKeT
NPEACTaBIATh COO0N MUIMHIPUYECKYI0, KOHUYECKYIO, YEPBSIUHYIO, TJIOOOHIHYIO U T.J.
nepenady. Ha puc.8 mokazaH MHOTrOCTYNEHYaThld  MEXaHHW3M, COJEpKaIlun
IMHAPUYECKUE ¥ KOHUYECKUE CTYIICHU.

Puc 5. Bupu sybuarex xonec: quAHHApHYecKoe Kocosyboe (cnepa), mesporHoe (B
LeHTpe), KOHHYecKoe Npamosyboe



Puc.6. Bugw sybyarsix xonec: ¢ 3BONLEEHTHM npoduneM :ybres (cneea), sybyareie
xoneca nepefayn HoBHxoBa
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Puc. 8. Muoroctynensaraa sybqaraa
nepefaya ¢ NapasHTHEMH KOJNecaMH

IInanemapuwie 3ybuamsie nepeoaiu
B HEKOTOphIX MHOTOCTYIMEHYATBHIX 3yOUaThIX Teperadax OCH OTACNbHBIX KOJIeC

ABJIAIOTCSL MOJBWKHBIMM. Takue 3y0uaTble MEXaHU3Mbl C OJHOW CTENEHbIO CBOOOMIBI
Ha3bIBAIOTCS IUIAHETAPHBIMU MexaHu3zMaMu (puc.9), a ¢ nBymMs u 0OoJjiee CTENEHSIMU
cB00OOABI — AuddepeHInaTbHBIMA MEXaHU3MaMu Wil TipocTo nuddepenmmanamu. B atux
MeXaHHM3Max KoJjieca ¢ MOJABMKHBIMU OCSMHU BPAIlEHUsI HA3bIBAIOTCS CAaTEIUIMTaMU (3BEHO

2 Ha puc.9), a 3BeHO, B KOTOPOM YCTaHOBJICHBI CaTEJUIMTHI - BoausIoM. Ha cxemax Boauio
npuHATO 0003HauaTh OykBoil H. 3yOuaTble kojieca, OCM KOTOPBIX COBIAJAIOT C OChIO
BpallleHUs1 BOJWJIA, Ha3bIBAIOTCS IIEHTpalbHBIMU (3BeHbs 1 u 4 Ha puc.9). Caremiutsl
OBIBAIOT OJIHOBEHIIOBBIE (JIEBBIM PUCYHOK) 1 MHOTOBEHIIOBBIE.
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Puc 9 Hnaucrapxuc 3)'6‘{31’516 NeEpegadit i HX KHHCMaTHYCCKHE CXe MU - epegava
C ORHHM BHCIIHHM H OHHM BHYTPCHHEM 3alieTIICHKEM (CJICB&), nepepatac
ABYMA BHCIIHMMIE JaleNACHHAMN (B LICHWC). nepegada C AByMA BHYTPCHHHMH
JAUCIACH MAMM

KonTponpsHbIE BOITPOCH

1. [lepeyncuTh 3BEHBS, BXOJSIIME B IPOCTEHIIINE 3y0UaThie MEXaHU3MBI.

2. [lepeuncnuth 3B€HbS, BXOISIINE B CIIOKHBIC 3yOUaThie MEXaHU3MBI.

3. Llenb UCTIOJIB30BaHKSI MHOTOCTYIIEHUATHIX MEPEIay.

4. TlepeuucauTh OCHOBHBIE THIIBI 3yOUaThIX MEepe/ay.

7. B 4emM 1O0CTOMHCTBA U HEJOCTATKH MPSIMO3YOBIX U KOCO3YOBIX 3yOUaThixX Kojec?

9. 3aueM yCTaHaBIMBAIOT HECKOJIBKO CATEJUIMTOB B TUIAHETAPHOM MEXaHU3Me?

12. Korja yauThIBatOTCS 3HAKU MEPEATOYHBIX YUCEN CTyNeHel 3y0uaToit nepegaqn?

Puc 7. Hevx cTyneduatad sybuaTad Depefada M 62 KHHEMATHYECKAA CXEMA

llopsaook evinonnenus:
1.3y4nTh yCIOBHBIE 0003HAUYCHUSI KHHEMATUUECKUX CXEM

HanmenoBanue | O0o3HaueHue




1. Ban, Banuk, ocb,
CTEp)KEHb, IIATYH U T. II.

2. Ilogmmumnankn
CKOJIBKCHUS U KaUeHUs Ha B
(6€3 yTOUHECHHATHUIIA):
a) paJuajibHbIC

0) ynopHbie

3. Mydrta. Ob1iee 0603Hauet
0e3 yTouHeHUs THIA

OO011ee 0003Haue-
HUe 03 yTOUHCHUS
THIIA

5. Ilepenaun ppuk-
[IUOHHBIE:

a) ¢ UWITUHApUYE-
CKHMH POJIMKAMHU

0) ¢ KOHHYECKUMHU
pOJINKaMU

6. [lepenaua pemueMm 6e3
YTOYHCHHS TUTIA PEMHS

7. Ilepenada miIOCKUM pEMHE

8. Ilepenaya KIIMHOBBIM pEM]

9. Ilepenaya KpyryibIM pEMHE

10. ITepenaua 3y0yaThiMm
peMHEM

11. Tlepenaua niensto, 0o11ICE
0003HaueHue 6e3 yTOUHEeHUs
THUTIA [ICTTH

12. Ilepenauu 3youatbie
(UMIIMHIpUYECKUE):

a) BHEIIHEee 3arierieHue (001
o003HaUYeHHe 0e3 yTOUHEHNS]
TUMa 3yObeB)

0) TO k€, C IPSIMBIMH, KOCHIM
IICBPOHHBIMU 3yObSIMH




13. Tlepenauu 3y0uatsie C
NePECEKAIONIMMUCS BaJIaMH,
KOHHYECKHE

14. [lepenauun 3y04aThie CO
CKPEIIMBAIOIIMMUCS BaJIAMHU:
1) YEpPBAYHBIC C IUITUHAPUYEC
HEPBSIKOM

0) yepBsSIYHbBIC TTT000UTHBIC

15. DnekTpoaBUraTenb ®_ [ ]_

KOHTpOJIBHBIE BOPOCHI:

1. Ilepeuncnuth 3BEHbsI, BXOIALINE B IPOCTEUIINE 3yOUaThle MEXaHU3MBI.

2. I[lepeuncnuTh 3B€HbA, BXOASIINE B CI0XKHBIE 3yOUaThle MEXAHU3MBI.

3. Llesnb ©CTIOJIB30BaHKSI MHOTOCTYIIEHYATHIX MEPEAAY.

4. TlepeuncnuTh OCHOBHBIE THUIIBI 3yOUaThIX MEpeaay.

7. B 4eM 1OCTOMHCTBA U HEJJOCTATKU MPSIMO3YOBIX M KOCO3yObIX 3yOuaThIX Kosec?

9. 3aueM yCTaHaBIMBAIOT HECKOJIBKO CATEIUIMTOB B IUNIAHETAPHOM MEXaHU3Me?

12. Korzia yuuThIBatOTCS 3HAKH MEPEJATOUHBIX YUCEN CTyNIeHEeH 3y0uaroi nepenadn’?

Ilpaxmuuecxas paboma Ne3
H3yuenue ycmpoticmea u pabouezo npoyecca 1eHMOYHO20 U NIACMUHYAMO20 KOHEeliepa,
onpeoenerue 00HO20 U3 OCHOBHLIX NAPAMEMPO8 KOHBelepa C 8bluepUu8aHuem
KUHeMamuyecKol cxembl

[env: VI3yunTh TpaHCHOPTUPYIOLIME MALIVHbI
Kpamxue meopemuueckue ceedenus

OCHOBHBIMHM YAaCTSIMU JICHTOYHOTO KOHBEHMepa SBISIOTCS pama, NMPUBOJHON OapabaH,
HATSOKHOM OapabaH, pOJIMKKM KOHBEWMepa, TpaHCIIOpTEepHas JICHTA.

Ha pame 3akpemseHbl pOJIMKHA, IO KOTOPBIM TPAHCIIOPTEPHAS JIEHTAa CKOJIB3UT, U
nepeMeniaeT rpy3 B mpocTpaHcTBe. st HaTSKEHUS JICHTHI CIIYKUT JBa OOJIBIINX POJIUKA,
Ha3bIBaeMbIX OapabaHamu. OJMH W3 HUX - HATSDKHOM, 3aKPEIJICH Ha TOIITUITHUKOBOM
y3Jie U CIYXHUT JJIsl PEryJUpOBKE HATSHKCHUHW JIEHTHI. J[pyroi - mpuBogHoOil Oapaban
KOHBEWEpa, 3aKperyieH Ha MPOTUBOIMOJIOKHOM KOHIIE KOHBEWEpa M UMEET CIEIUaIbHbIN
BaJl, KOTOPbIN COEANHEH C AJIEKTpOJBUraresiemM yepe3 peaykrop. COOCTBEHHO ¢ MOMOIIbIO



nepefayn BpallaTeIbHOIO JBHXKEHHUS OT JJIEKTPOABUIATENS WIM MOTOp-PEAyKTOpa K
npuBoJHOMY OapabaHy, U IPOUCXOJUT IBUKEHHUE JIEHTHI TPAHCIIOPTEPA.

1Ipusoo nenmournozo KoHsetiepa.

5 3 4

<]
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Poc, 67. Renrowinii KoHBesep:
| = pegysrop, 2 — npracgmoi Gapaban; 1 ~ npopesesernnan nents, 4 ~ obeogmod (maranoit) Dapalan
5 = MAtREMOe YOIPORCIRO (s newii); 6~ pomiecossie anopm; 7 pana; B ~ aneciposmirateny

Pacuem I’lpOllSGOOMI’)’l@JleOCWlu JAEHMOYHO20 Koneeﬁepa

PacuetHass mNpOU3BOAMTENHHOCTh JIEHTOYHOTO KOHBeWepa (KOHBEMEpHOW JIMHHM)

onpenaesieTcs: o Gopmysiam:



KBK: (1)
0 -,
KB (2)

Ine K- KO3DPUIMEHT HEepaBHOMEPHOCTU 3arpy3Kd KOHBEHEpHOW JIMHUHU; K -
KO3 (PUIIMEHT UCIOJIb30BaHUSI KOHBEHEPHOW JIMHUM IO BPEMEHU, PaBHBIM OTHOIICHUIO
(dakTHIeCKOro BpeMeHH pabOThl KOHBEWepa K IIAHOBOMY B CMEHY; OOBIYHO MPUHUMAIOT
K; = 0,7 - 0,95 (nmo ykazaHuio 3aka3yrka B 3aBHCUMOCTH OT OpTraHU3allMM U TEXHOJIOTUHU
NPOM3BOJCTBA);, K - KOI(D(UIMECHT TOTOBHOCTH KOHBEHEPHOW JIMHHUU; /1 -YHCIIO
KOHBeHepoB B TuHUMU. {7151 cTaimoHapHOro KoHBelepa k. = 0,96.

Benuuuna koadduimenTa HepaBHOMEPHOCTH 3arpy3Kd KOHBEHEPHOW JTMHUU 3aBUCHUT
OT XapakTepa OpraHu3alyy rpy30noToKa.

[Ipu paBHOMEpPHOM Ipy30H0TOKE Ky = 1 - 1,2.

[Ipy HepaBHOMEpPHOM TpPY30MOTOKE BeJIMUYMHA KOIP(DUIIMEHTa HEPAaBHOMEPHOCTHU
ompeneysieTcss mo Tpaduky Mmojadd rpy3a Ha KoHBeWep. PasnuuaroT nBa BHIA Ky -
MHUHYTHBIN 1 4acoBOW. OpUEHTUPOBOYHO HIPUHUMAIOT Ky vy = 1,3 - 2, Kyq = 1,2 - 1,5.

[lo MuUHYTHOMY (MakCHUMalbHOMY) TPY30MOTOKY OMNPENESIOT IIUPUHY JIEHTHI, IO
YaCOBOMY - IPOYHOCTH JIEHThI, MOIIIHOCTH JIBUTATEIIS.

PacuetHast mpon3BOAUTENBLHOCT MOXKET ONMPEAEIATHCA UCXOS U3 33JaHHOTO TOJI0BOTO

rpy30000poTta (00beM epeBO30K) Mo popMynam:

Ix

o= e .
Vi, ()
T:
- TKKI::” '
= )

[TopsioK BBITTOJIHEHHUS:
1.IT03HAKOMUTBCS C YCTPOMCTBOM Y3JIOB U A€TAJIEH JJEHTOYHOTO U IUIACTUHYATOr0 KOHBEKEpa.
2. PaccuuTath Npou3BOAUTEIBLHOCTh JEHTOYHOTO KOHBEMEpa.
3. BBIYEPTUTh KUHEMATHYECKYIO CXEMY JIEHTOYHOTO KOHBEWepa.
KoHTpoIBHBIE BOITPOCHI:
. [lepeuncaure 3J1€MEHTHI JEHTOYHOIO KOHBENEpA.
. I3 4ero cocTouT TpaHcnopTepHas JICHTA.

W N =

. O6nacTh MpUMEHEHHS JICHTOYHOTO KOHBEHepa.
4. JlocTOMHCTBA U HEJOCTATKH JICHTOYHOTO KOHBEWeEpa.



IIpakmuuecxas paboma Ned
H3yuenue ycmpoticmea u paboue2o npoyecca 6UHMOB020, Pee4HO20 U SUOPABIULECKO20
doMKpama, onpeoeneHue 00H020 U3 OCHOBHbIX NAPAMEMPO8 KOHEelepa C 8bluepulusanuem
KUHeMAmuyecKou cxembl
Pacuem nokanvnoti cmemul 6a3UCHO-UHOEKCHBIM MEMOOOM

[env: 3yunTh rpy301I0bEMHBIE MEXAHU3MBI

KpaTtkue Teopernueckne cBeieHUs

IpuHuun padoTbl JOMKPATOB

' Macenta

7 Noguanes
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Ho mpexpae 4eM paccMOTpeTh OCHOBHBIC THITBI BHHTOBBIX MEXaHMYECKHX JIOMKPATOB, HX
0a30BbIC XapaKTCPUCTHKH, MMPESUMYIIECTBA U HEIOCTATKH, OCTAHOBUMCS Ha CaMOM ITPHHITUIIC
paboThI MEXaHU3MOB. Be/lb /ISl KOHCTPYKIIMI BUHTOBOT'O THIIA OH SIBJISCTCS 0000IIAFOIIHM.
[TpuHIMIT pabOTHl BHHTOBOI'O JIOMKpaTa COCTOMT B TOM, YTO B HEM BpallaTCIIbHOE
JBIDKEHHE IIOCTEICHHO TICPEXOJMT B IIOCTymareibHOoe. Ha dYepBSAYHBIA  BHHT,
HAXOSIIUKCA HAa PEIyKTOpE BHYTPU KOpITyca, MEpeaacTcs OT IIECTePHH M KPYTSIIETO
BUHTA KPYTSIIAHA MOMEHT. MIMEHHO 3a CYeT 3TOro W MPOMCXOJUT MOJHATHE Ipy3a Ha
OMpEICIICHHYO BBICOTY.
[Tpr JOCTHMXKEHHM TPY30M HY)KHOM BBICOTBHI HMPOUCXOAMT (ukcanus. I'py3 puxcupyercs
BPYYHYIO TIPH TIOMOIIH CICIMAILHOTO pblyara. B 3aBUCHMOCTH OT TOT0, KAKOr0 KayecTBa
JOMKpAT BBl MCIIOJIB3yeTe, U KaKOH MaKCHMAaJIbHBI BEC Ipy3a OH MOXET BBIICP)KATh,
MOKHO Ha (PMKCHPOBAHHOM BBICOTE OINPEICICHHOE BPEMs YICP)KHUBaTh I'Py3 aOCOJIIOTHO
0e3 cMelleHH .
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Y CTpoiCTBO BUHTOBOTO JOMKpPATA.

EcTph 1Ba OCHOBHBIX ITAPAMETPA, 10 KOTOPBIM PA3JINYAIOTCS BUHTOBBIE MEXAHNU3MBI €I11€ Ha
HECKOJIBKO BHJIOB. JTO IO JBH)KCHUIO BHHTA M 10 THUILy BUHTOBOM mepenauyu. Ilo
JBH>KCHUIO BUHTA JOMKpPAThl MPUHSTO MOAPA3/IENATh HA BPAILIAIOIINECS U BBIABUKHbIC, a
o Tuiy nepexnaud — Ha jaomkparsl thna IIIBII u ycrpoiicTBa Tuna ranka-BUHT.
Paccmotpum Takue BuibI 60s1€€ moapoOHO.

Wrak, Bpamarommecss KOHCTPYKIMHM XapaKTEpU3YIOTCS TEM, 4YTO BO BpeMs pPabOThI
MPUBOJUTCA B JIBUKEHUE YEPBSYHBIA PENYKTOp, KOTOPBIA MOCTEIIEHHO HAKPYYHMBAET Ha
ce0s raiiky. DTO NPOUCXOJIUT 3a CYET MOJHATUSA IIaTPOpMbl, Ha KOTOPOW Taiika
3aKperieHa. BBIABMKHBIE MEXaHW3Mbl pPabOTAalOT Ha OCHOBE BHUHTA, KOTOPBIU
NIEPEABUATAETCS BJIOJIb KOpIlyca ¢ TalKOW M PEAYKTOPOM, KOTOPBIM €€ BpamaeT. To ecTs,
IIPOUCXOJNT B3aNMHOE 3aKpPYYUBAHUE.

Jomkparsl Tuna IIBII OCHOBBIBaIOTCS Ha KAa4€HWW WIAPUKOB, PACIIOIOKEHHBIX MEXKIY
TFaKOM M BUHTOM. 3I€Ch 3AJI0KE€H MU3HAYAIIBHO MPUHIUIN IAPUKOBO-BUHTOBOM IMEPEIAUH.
DTO OTHOCUTEIIbHO HOBBIE Ha PBIHKE YCTPOMCTBA, KOTOpBIE XapaKTepHU3ylOTcs OoJee
JOJNTMM CPOKOM DJKCIUlyaTanud U Oojiee JIETKUM BpalleHUEM JeTalled 3a cueT
MaKCUMaJIbHOW TJAJIKOCTH TMOBepXHOCTeW. Takue MeXaHW3Mbl UMEIOT OOJBIION
KOd(Q(PUIIMEHT TOJIE3HOTO NEeUCTBUS W LUKJI paboThl. Bo MHOrom sTo 0OBsICHSAETCS
00JIBILION CKOPOCTHIO BUHTOBOTO JIOMKpATa.

“ ™y

»_ T 1

o B
_':r‘y_u
-t
.
) e - I —
v '—::( <A

Cxema peedHoro 1oMKpara



Bmecte ¢ Tem Takue yCTpOMCTBA IIapUKOBOTO THUIIA CTOSIT HEMAJbIX JIEHEr W TPeOyIOT
00513aTeIbHOT0 HAJINYMS TOPMO3AIIEr0 YCTPOMCTBAa, KOTOpoe OyIeT NpeAaoTBpaliarh
CKaThIBaHHWE. A Ha 3TO, KaK MPaBHIO, YIUAYT JTOMOJHUTENbHbIE (PMHAHCOBBIE U TPYAOBHIC
3aTparsl.

JloMkpaThl THNA Tallka-BUHT HMEIOT TaKO€ COEIMHEHHE Ha pe3b0e, TIle JBHKECHHE
IPOUCXOAUT 33 CUET CKOJIBKEHUS U TPEHUs OJHOBPEMEHHO. Pe3p0oBoe coenuHEHHE
BUHTOBOI'O JOMKpPAaTa CYUTAETCS KIACCUYECKHM BAapHUAaHTOM. MeXaHHW3Mbl Takoro THIIA
3aMETHO JEILIEBJIE B LIEHE U Jerde B oOcayxuBaHuu. K ToMy e K yCTpOHCTBaM Takoro
TUIIA HAMHOTO JIETYE [10100paTh HOBBIE IETAIM B CIy4yae HEOOXOAMMOCTH 3aMEHBI CTapbIX.
Takue KOHCTPYKIMH OYEHb YCTOWYMBBI K CKaThIBAHWIO, HE TPEOYIOT IONOJHUTEIBHOTO
TOPMO3SIIETO MeXaHnu3Ma. [ py30I1oAbeMHOCTD Yy TaKUX JTOMKPATOB JTOCTaTOYHO BBICOKASL.
Ho ecTp M oTpuuaTenbHble 4YepTh: B JIBa pa3a MEHbIIUN KOI()PPUIMEHT MOJIE3HOrO
neiicteusi, uem y IIBII-gomkpartoB. [la u paGounii UK Takoro BHHTOBOTO JOMKpara
HECKOJIBKO MEHBIIIE.

Ycunue P Ha pykosATke peeyHoro naomkpara npu nogbeme rpysa O(H) onpenenserca us
YPaBHEHHUSI MOMEHTOB OTHOCUTEIIBHO OCH IIECTEPHU, CBA3aHHON C PEUKOM:

po Qi
2-R-u-i

rae 9 - IMaMeTp HAavYadbHOW OKPY)KHOCTH IIECTEpPHH, M; R - UIMHA PYKOSTKH,
M; ¥ -00llee mepeaToYHoe Yiceio 3youaToi nepegaun; 7 = 0,65...0.85 - KIIJ] nepenaun.

[Ipyu pydyHoM TmpuBOJE U KPATKOBPEMEHHOM paboTe ycuine Ha pPYKOSTKE
nomyckaetcst He 6onee 200 H, a mpu HenpepsiBHOM - He O6oaee 80 H. I'py3onoabeMHOCTD
PEEUHBIX IOMKpPATOB - 710 6 T., BEICOTA MoabeMa - 10 0,6 M.

Yceunue P(H) Ha pykosiTke mpu pydyHOM BpalleHUH BHUHTA, HArpy>KEHHOTO CHUJIOU
Q(H) npu cpegHem paguyce BuHTA T, qnuHe pykoatku R w KIIJ
JIOMKparta " onpenensercs u3 BHIPAKEHHUS:

p_Q-zElatp)
R+nm

3aBUcUMOCTh ycuinus (Q pa3BUBAaEMOro JOMKpaToM, OT ycwius P, mpumaraeMoro k
PYKOSITKE phluara, ornpeaensercs no ¢Gopmyre:

7.7
o-p2 -1

t
rae Q - ycunue, pazBuBaemMoe J1oMKpaTom, B H;
P - ycunue na pykositke, B H;

! - AnMHA phlYara, B MM;
t - mar pe3pObl, B MM;
T - k02()(HULUEHT MTOIE3HOTO AEHCTBUSL.
dopMyia noxydeHHas: U3 MPEANON0KEHHSI O PAaBEHCTBE PabOT CUIIbI, MPUII0KEHHON
K PYKOSITKE pbhlyara JOMKpaTa, ¥ CHUJIbl, Pa3BUBAEMO €r0 BUHTOM.
B BUHTOBBIX JOMKpaTax K03 (PUIIMEHT MOJIe3HOTO ACHCTBUS:
tgct

Crg(a+p)



TAc a - yroJj noabema BHUHTOBOM JTUHUHU p63136bl;

[TopsAIOK BBITIOJTHEHUS:

l.Ilo3HakOMUTBCA € YCTPOWCTBOM Y3J0B M JETAJIEW BUHTOBOTO, PEEYHOIO H
TUAPABINYECKOTO TOMKPATOB.

2. Paccunrath ycuine Ha pyKOSITKE BHHTOBOI'O JJOMKpara.

3. BBIYEPTUTHh KUHEMATUYECKYIO CXEMY OJHOTO U3 THUIIOB JIOMKPAaTOB.

KoHTpoJibHbIE BOPOCHI:

1. JIu1st 4ero NpuMeHsIIOT IOMKpaThl?

2. OnuiurTe TPUHIMI pabOThl THAPABINYECKOTO JOMKpATa.
3. HazoBuTe OCHOBHBIE apaMeTphl TOMKPATOB.

4. Kak onpenenseTcs: yCHIne Ha pyKOSITKE TOMKparta?

[Ipaktnueckas padora Ne5
N3yuenue ycrpoiicTBa u pabouero nporecca 0ameHHoro KpaHa, onpeaeneHue
HKCIUTyaTallMOHHOW MPOU3BOIUTENIBHOCTH KpaHa. Ompeienenue rpy30Boro MOMEHTa 110
rpauKy Irpy30BOi XapaKTEpUCTUKHU KPaHa.

HGHLI H3y‘-IHTI> I'py30110AbCMHBIC MAIITNHbI
Kpamkue meopemudecKkue c6e0eHs

I'py3onogpeMHass MaliMHa CO CTPEJIOM, PACIOJOXEHHOW B BEPXHEM 4YacTu
BEPTUKAJIBHO 3aKpEIUICHHOW OalllHu, CciyXKamas [Js 3axBaTa M [EePEeMEIICHUS
KpyIHOTrabapuTHOTO Tpy3a, Ha3bIBaeTCsl OallleHHbIM KpaHoM. JIt0Ooi OallleHHBI KpaH
o0JafgaeT ClIeqyINMMU NapaMeTpaMu: BbUIET CTPEJbl, I'PYy30MOJAbEMHOCTb, CKOPOCTbH
nogbeMa M OIyCKaHUs, TJIyOMHA OIyCKaHus, OBICTPOTa TNEpPEMEICHUs], CKOPOCTh
noBopotra OamHU U T.4. K cocTaBHBIM y3/1aMm OallleHHOrO0 KpaHa OTHOCSTCS: OarHs,
NOBOPOTHasl IiaTopmMa €O CTPEIIOBOM U TIpy30BOM J1€0€IKON, OMOPHO-IMOBOPOTHBIM
MEXaHHU3M, YCTPOMCTBO MOABEMA U OIYCKaHUA I'Py3a, MEXaHU3M NEPEABUKEHHS MAILIUHBI,
MEXaHHU3M U3MEHEHHS BbUIETa CTPEIIbI U T. 1.

Yempoticmeo 6awennozo kpaua
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P - Puc. 1. Bawennufi kpan:
— ¢ nosoporHo
e omn"gm o Kn‘:gm: smg-a;;a:;:: Kt:p!;mn.bﬂ — CHenoeoportHofl Gammeft u Gasounof crpenoft: / — KpPIOKOBAR ToRBecKa, 2 — crpena,
20BaR seGena, /7 — Mexaruan Mbagnobkdr § — 6AWHA, 7 — crpenomofi monucmact, 8 — mporuBOBec, 9 — cTpenOBaR NeGeARa, 0 — rpy-
Bobas pama, 16 — xXoaopas rememka. - /7 OPOPOTHAR nAaTdopya, /3 — OMOPHo-NOBOpOTHOE YCTpoAicTBO, /4 — Gannact, 15 — Xo-
: TeAeXKa, /7 — rpy3osan TenemKa, 18 — Tenexeunan neGeAKa, /9 — mpoTHBOBECHaR KOHCOMD

Ilopsaoox evinonnenus:

Omnpenenuth dKCIUTyaTallMOHHYIO CMEHHYIO U TOAOBYIO MPOU3BOAUTEIHLHOCTD OAIEHHOTO
KpaHa.
[. DkcruryatanlMoHHasi CMEHHas MPOU3BOJUTEIBHOCTH OAIIEHHOrO KpaHa (T/CM.)
omnpeaensercs no popmyie:
Iy =Q *nu e
rae: Q — rpy30noabeMHOCTh KpaHa, T;
n, — YKMCIIO LIMKIIOB 3a 1 yac paboThl;
K, — KO3((UIUEHT UCIIOJIb30BAHUS KpaHa M0 Ipy30M0AbEMHOCTH;
K; — KO3 OUIIMEHT UCTIOIh30BaHUS KpaHa 1Mo BpeMeHu 3a cMeny(k, =0,75...0,8).
Huco HMKIIOB B Yac
n, = 60/T,,
rae: Ty - MPOJOHKUTETFHOCTD OJTHOTO IIMKJIA, MUH:
Ty =TutT,,
rae: Ty, T, - COOTBETCTBEHHO IPOJOIKUTENBHOCTh BCEX OINEpPAIMii, BBINOIHAEMBIX
MalIMHON (MalIMHHOE BpeMs), W BpeMs, 3aTpauyMBaeMO€ Ha BBIOJHEHUE PYYHBIX
onepauui, MUAH:
TM =G+ thos + Ui
Ty=t+t
rae: t, - BpeMsi BEpTUKAJIBHOTO MEPEMEILIEHUs KPIOKa, MUH;
thos - BPEMS Ha TIOBOPOT CTPEJIbI, MUH;
t, - BpeMsl IepeIBI>KEHUS KpaHa, MUH;
t. - BpeMs, 3aTpauMBaeMo€e Ha CTPOIMOBKY I'py3a, MUH;
t, - BpeMs, 3aTpayMBaeMOE€ Ha YCTAHOBKY B pabouyee IOIOKEHHE W OTCOCAMHEHHUE
Tpy303axBaTHBIX MPUCTIOCOOIECHUH, MUH.
Bpemst BepTUKaIBHOTO TIEpEeMEIICHHST KPIOKa:
;= H]/Vl + H”/Vz,
rae: H', H'' — cooTBeTCTBEHHO JUTHHA TTYTH KPIOKA TIPH TOIBEME U OITyCKAHHUH, M;
V1,V2 - COOTBETCTBEHHO CKOPOCTh MOIBEMA M OMyCKaHHsI KPIOKa, M/MUH.
Bpems Ha moOBOpPOT CTpETIBL:
thos = 2*a/360%n,


http://tehnoverh.ru/pics/image/bashenniksxem1.jpg

IZIE: 0L — YrOJI IOBOPOTA CTPEJIBI B OHY CTOPOHY, I'Pa;
N — 4acTOTa BPAILEHHs] IOBOPOTHOM 4aCTH KpaHa, MUH-1.
Bpewms nepensuxenus kpaHa:

t, = L/vi,

rae: L — myTe nepenBuXeHus KpaHa, M;
Vi — CKOPOCTb NIE€PEIBUKEHUS KpaHa, M/MUH.
KoadunuenT ncnonp3oBanus KpaHa Mo Ipy30M0bEMHOCTH:

Kr = QCp.B/ Q,
rae: Qcps— CPEIHEB3BELICHHAS TPY30II0/bEMHOCTb KPaHa, T:
QCp.B = ZQl*mI/1007

rae: Q; — cpenHss Harpyska Ipy KaKJI0M LUKJIE, T;
m; — IPOLECHTHOE COACPKAHUE OJMHAKOBBIX CPENHMX 3HAYCHWW HArpPy3KH B TEUEHUU
cMeHbI (Ta6:m.6.1), %.

Tabmuna 1
IIpoyenmmuoe codepoicanue 0OUHAKOBHIX CPEOHUX 3HAYEHULL HAPY3KU 8 MeYeHUU
cMenbl
Jons 0,20 0,40 0,6 0 0,80 Q
I'PY30M0IbEMHOCTH
% 8 18 36 28 12

1. TomoBas BeIpaOOTKa KpaHa

Hroz[ = Ha.q*Trou,
rae: 1, - 9KCcIuTyaTanoHHas yacoBasi MpOM3BOIUTEILHOCTh KpaHa, T/4;
Tron - pabouee BpeMs KpaHa B T€UEHUE TOJA, Y;
Ha.q = Ha.CM /Tcma

Tron = TCM*hCM(365_(T1+T2+T3+T4))9
rae: he, - cpeaHee ynuciao cMeH padoThl B CYTKH B TEUEHHE r0/1a;
T, - BBIXOJHBIE, TPA3IHUYHBIC JTHU;
T, - 4nCnO ITHEW MPOCTOEB MO METEOPOJIOTMYECKUM NPUYMHAM: CUJIBHBIM BETEP, MOPO3,
T /]1b, TYMaH;
T; - Bpemst nepeOa3supoBKU KpaHa;
T, - 3aTpaThl BpeMeHU Ha PEMOHTHBIE PabOThI

Hcxoonvie Oannvie K npakmuieckomy 3aHamuio 5

Howmep O,m H'=H" LM |vi,M/MuH Vv, n, MUH t,, MUH | ty, MUH
3aJTaHUSA M M/MHUH
1 5 21 32 20 31 0,7 1,2 8
2 4 24 24 26 30 0,6 1,0 7
3 5 30 18 28 18 0,5 0,8 6
4 4 22 23 26 30 0,7 1,2 8
5 5 31 32 20 31 0,6 1,0 6

['py30BOMi MOMEHT — 3TO XapaKTEPUCTHUKA IPY30IM0IbEMHON MALIWHbBI, ONPEACISIONIas
€€ YCTOMYHUBOCTb IPOTUB ONPOKUIBIBAHUS.



['py3oBoii MOMEHT OalIeHHOTO KpaHa TMPEACTaBIsAEeT COOOM TMPOU3BEACHHE
IPy30H0IbEMHOCTH Ha COOTBETCTBYIOIINU BBUIET CTPEIIBI.
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Konmponvnwvie 6onpocur:
1. HazoBuTE OCHOBHBIE MapaMeTphl OAIIEHHOTO KpaHa.
2. Kak onpenensiercs sKCILTyaTallMOHHAs IPOU3BOJUTENBHOCTD OAlIEHHOTO KpaHa.
3. YUTto Takoe rpy30BOM MOMEHT KpaHa?
4. Yo Takoe rpy30Basi XapaKTEepHUCTHKA KpaHa?

Ilpaxmuuecxas paboma No6
Pewenue cumyayuonnvix 3a0au no onpeodenenuio npouzeooumenvHocmu 6y1b003epa,
cKkpenepa
Ienw: OnipenenuTh MPOU3BOAUTEIHLHOCTE OYIIbI03€pa, CKpernepa.

Ilopsiook evinonnenus.
I. BeiOpaTh Oysba03€ep U OMPENETUTh €ro dKCIUTYyaTallHOHHYI0 YacOBYIO U CMEHHYIO
MIPOU3BOUTEIILHOCTh TIPH pa3pabOTKe TPyHTA U INIAHUPOBKE MOBEPXHOCTH.
1. Bynbao3ep MOKHO BbIOpATh MO TATOBOMY KJlaccy 0a30BOTO TAraya (MpUI0KEHUE
2) B 3aBUCUMOCTH OT O00OBbeMa 3eMJISTHbIX paboT (Tabi. 1) U AaNbHOCTH TMEpeMelIeHUs
rpyHra (Tadm. 2).

Tabmura 1
Pexomenodyemvle 06vemvl pabom na 00HOM 0OveKme
Tsaroselii Kitacc 0a30Boro Tarava, kH MunumanbHbI 00beM paboT, M
40-60 Jo 3000
60-100 o 3000
100-150 Ot 3000 mo 50000
150-250 bonee 50000

Tabmura 2



Pexomendyemas npedenvnas danbnocme nepemewjenus 2pynma

Tsaroseiii kacc Oa- 40-60 60-100 150-250
30BOM MamuHbl, KH

JlanpHOCTH  TIEpEME- 30-50 50-70 100-150
IICHUS, M

2. DKCIUTyaTallMOHHAs YacoBasi MPOU3BOAUTEIHLHOCTD OyIbI03€epa.

[Tpu pa3paboTke u nepemernieHnn GyHTa OHa OIpEENsIeTcs B €qUHUIaX 00beMa
(M/4) Ho crexyromeit Gopmyite:

IL,, =q*n*K;*K;*Ky/K,, (M3/‘1);

rJie: ¢ — 00BEM PU3MBI BOJIOUEHHS (FPYHTA Hepe OTBAIOM), M ;
N— YHMCJIO UKJIOB B 4ac;
K, — ko3¢ puument noreps rpyHTa, 3aBUCAILINN OT 1aIbHOCTH NEPEMEILLIEHHS U BUIA
IPYHTA;
K; — ko3 puirient, yauTsiBaomui BIUsIHUE YKIOHA yTH (Tabm. 3);
K, — ko3 punment ucnonp3oBanus padouero Bpemenu yaca (K, = 0,85.. .0,9);
K, — koaddunuent pasperxnenus rpynra (K, = 1.1-1.3).

Tabnuna 3
Kooadhpuyuenm yxnona mecmrnocmu
Yron noabema, rpaj K; Yron cycka, rpaj K;
0-5 1-0,67 0-5 1-1,33
5-10 0,67-0,5 5-10 1,33-1,94
10-15 0,5-0,4 10-15 1,94-2.25
15-20 2,25-2,68

O0beM npU3MbI BOJIOUCHUS
q = Ho2* b *sinp*k,/(2tgp),m3;
rae: Hyp— BeicoTa oTBana, m;
b, — IMpHHA OTBAJIA, M;
B — yrox 3axBarta, rpaj (11 HEOBOPOTHOTO OTBaja - 3 = 90°);
(— yTOJI €CTECTBEHHOTO 0TKOca rpyHTa (¢ = 30-40°);
Ky — K03 GUIIMEHT 3aMmoTHEHUS EMKOCTH TIepe] OTBAJIOM OYJIb—103epa B JOJIAX CAMHUIIBI
OT HauOOJIBIIETr0 BO3MOXKHOI0 3a—mojaHeHus (k, = 0,6-0,8).
Uucno nukioB OyJibio3epa B Hac
n =3600/Ty;

rac Tu — HpOI[OJ'DI(I/ITCJ'II)HOCTI) OAHOTI'O IIUKJIa, C:
Ty=ty+ g+t +n ot + 0y 0t + L,

roe ty Strx Sbexoln Sfpemto - COOTBETCTBEHHO HPOJIOIKUTEIBHOCTU Ha6opa I'PyH-Ta,
TPY>KEHOr0 XO07a, XO0JIOCTOro Xoja, ojaHoro mnosopora Ha 180° (t, = 10—20 c), ogHoro
NepEeKIIIOYEHUsT CKOpOoCTH (t, , = 4-5 ¢), onmyckaHus oTBaja B pabouee mojoxenue (t, =1-2
©);
I, - YACJIO TIOBOPOTOB;
I, - YUCJIO TIEPEKIIFOYCHU CKOPOCTEN Tiraya B TCUEHUE OJTHOTO IUKIIA.

t, = I/(3.6* K *v,),

tl".X = 11"X/(3'6>k KV*VI‘.X)7



tX.X = (IH -I-IXX)/(S'6>l< KV*VX.X)?

rae: l,, lix, (I +lxx)— COOTBETCTBEHHO JUIMHBI NyTel Habopa TPyHTa, I'PYKEHOrO U
XO0JIOCTOT'0 X0/1a, M;

Vi» Vs Vxx — COOTBETCTBEHHO CKOPOCTH JBIDKCHHS OyJibjJo3epa Ipu Habope TpyHTa,
I'PY>KEHOM M XOJOCTOM X0jie, KM/4 (HaOop IpyHTa BBINNOJHAIOT Ha | mepenaye, rpyKeHbIi
xon — Ha Il unu 111, xonocroit xon — Ha [V wnu 3aaueii nepenaye);

K, — xoadduiiuenT, yyuThIBaIOMNUNA CHUKEHUE CKOPOCTEH MO CPAaBHEHUIO C PaCUETHON
KOHCTPYKTUBHOM ckopocThio Tpaktopa (K,=0,7...0,75 mpu Habope rpyHTa U TPYKEHOM
xone, K, =0,85...0,9 npu xonoctom xoze).

JlnvHa myTy Habopa rpyHTa:

Ly = % np/ (K1 * K, *h*b, *s1nP),
Tae: Kp, — KOO(QQHLIMEHT MOTepb IPyHTa B OOKOBBIX BalMKax Ipu HaOOpe IPyHTa
(Knp=1.2);
k, — ko3 pumeHT HepaBHOMEPHOCTH TOJIIIUHBI cpe3aeMoit cTpyKku rpyHTa (k,=0,7);
h — rmyOuHa pe3anus rpyHTa (TOJIIIMHA CTPYKKH), M.
JInvHa myTH Tpy>KEHOTo XoAa
lx=Lg - Ly
rae: Lo, - cpenHss AanbHOCTh IEpeMENIEHUs IPyHTa (OmpeAenserca IO LEHTPY
T'PYHTOBBIX Macc), M.
Koaddumuent noreps rpynra:
Ki=1-x%*ly
rae: kl - ombiTHBIM Kod(pdunment, usMmenstommiics ot 00,0008 o 0,004, Gonbinme
3HAYCHUS OTHOCSATCS K CYXHUM CBHIITyYHUM T'PYHTaM, MEHBIITUE — K CBSI3HBIM.

[Ipy  nyaHUpOBKE  TOBEPXHOCTH  JKCIUTyaTallMOHHYIO  YacOBYK  Ipo-
M3BOAHTEILHOCTD OYIIbI03€Pa OMPEACISIOT B SAMHHUIAX TUIOMATH (M/4):
IT,,"" = 3600*L(b,*sinp-b)*Ky/(n((L/3.6v)+t,)),
rae: L - nnuHa miaHupyeMoro yyacTka, M;
b - mmpuHa nepekpbITUs wianupyembix nosoc (b =0,3-0,5);
N - YUCJIO TTPOXO0B MO OJTHOMY MecTy (n =2-3);
V - CKOPOCTb JIBHKEHHUS Tsraya npu rmiaanuposke, km/4d (II-1I1 nepegaun).
OKcIuTyaTalldOHHAsi CMEHHAsl TPOU3BOIUTENILHOCTD OyJb03epa:
IT, e =q*n*KH*Ki*KCM*TCM/Kp’

I, = 3600*L(b,*sinfB-b)* Ke, *Tey /(n((L/3.6V)+ty)),
rae: key - KoadduimeHT ucnosb3oBanus padbodero BpemeHu cMeHsI (K., = 0.75-0.8);
Ty — IPOIOIKUTENBHOCTH CMEHBI, Y.

[Tpunoxenne 1
Hcxoonvie dannvie k pacuemy 6y1v003epa



Howmep O6Bvem JanbHOCTB Jnna YKIIOH, Tpaj I'pynt
3aJIaHus pa6ot V, | mepememie- | muanupyemo- | Lloabem Cryck
M HUS TPYHTa | TO ydacTka
Lep, M L, M

1 2500 50 200 — 6 CBs3HbIN

2 10 000 70 300 — 8 Hecpsznubii

3 30 000 60 250 — 9 CBs3HbIN

4 40 000 90 350 3 — Hecps3nbiit

5 70 000 100 400 5 — CBs13HBIN

[Tpunoxenue 2
Texnuueckas xapaxmepucmuka 6)16003epo8
[Tokazarenb J3-101 A | 13-18 A3-27C | O3-110A 13-35C J3-25

Tsaroseiii knace, kH 40 60 100 100 150 150
BbazoBblii TpakTOp T-4A 112 |T-100 3T|T-1301T"-1 [T-1301I'-1 |T-180 KC |T-180 I'TI
Pasmeps! oTBana, m:
JUTHA 2,6 3,9 3,2 3,22 3,40 443
BEICOTA 0,95 1,1 1,3 1,3 1,23 1,20
Cpenssisi TOJIIIMHA 0,15 0,13 0,25 0,25 0,16 0,15
Cpe3aeMOM CTPYKKH
TpyHTa, M
CKopoCTh TBUKEHUS,
KM/4:
I 2,2 2,36 3,17 3,17 2,86 2,86
11 2,67 3,78 3,77 3,77 4,62 4,62
111 3,23 4,51 4,38 4,38 6,37 6,37
v 4,00 6,45 5,22 5,22 8,66 8,66
3aIHSS . 3,99 2,79 3,05 3,05 3,21 3,21

II. BoiOparh ckpenep U ONpeaeinThb
POU3BOAUTEIHLHOCTb.

€ro SKCINTyaTalMOHHYKO YaCOBYIO U CMCHHYIO

1.Bri0op TUTIOpa3zMepa U THUIa CKperepa OCYIIECTBISIOT B 3aBUCUMOCTH OT 00bemMa padoT
(Tabm. 4) 1 anTbHOCTH TPAHCIIOPTUPOBAHUSA (BO3KHM) rpyHTa (TAlI. 5).

Tabmuma 4

Pexomenoyemvle munopazmepul ckpenepos 8 3a8uUcumocmu om oovema pabom

O6BeM paboT, ThiC.M BMeCTHMOCTb KOBIIA CKperiepa, M-
0-10 3-4,5
10-20 6-7
20-60 7-10
60-100 10-15
bonee 100 15-25

Ta0mumna 5

JlanoHocms mpancnopmuposarus 2pyHma cKkpenepamu

Tun ckpenepa

ITpunennon

BMmectuMocTs KOBIIIa [Ipenensl nabHOCTH
cKpemnepa, M BO3KH I'PyHTa, M

CaMOX0/IHbIN
BmectumocTs KoBIIa [Tpenensr
CKpernepa, M JATbHOCTH

BO3KHU I'PYHTa, M

Ho 4.5

70-250

6

100-350

11<;8

300-1500




8 150-550 9-10 400-2500

10 300-800 15 J1o 3000

15 500-1500 25 Jo 5000
[Tpumeuanue: Mapky ckpenepa BhIOHpaeM Mo MPUII0KESHHIO |

2. DKCIUTyaTallMOHHAs dYacoBasi MPOU3BOJUTEIBLHOCTh CKPENEepOB OMpPEAesieTcs I10
bopmyie
I,y =q*n*K,*K/K,
re: I1,, — SKCIUTyaTaIllHOHHAs YaCOBask IPOM3BOIUTEIBHOCTh CKperepa, M /d;
¢ — TeOMETpPHUYECKas BMECTHMOCTb KOBIIIA; M,
N — YKCIIO IIMKJIOB CKperepa B yac;
K, — ko3¢ dpunmeHT HanoHeHUs KOBIIa TPYHTOM (TabuI. 6);
K, — x0oadpunueHT paspsixiaeHus rpyHTa (tadm. 7);
K; — xoadpunment ucnonb3oanus padodero Bpemenu vaca (K;=0,85-0,9; Gonpbiine
3HAYEHUS - JUI MIPUIIETIHBIX CKPENEPOB).
Ywucao OUKIOB B 4ac
n =3600/T,
rae: T, — MpOIOKUTENBHOCTD IIUKJIA, MHUH.
[TpogomxuTensHOCTh pabovero HUKIA CKpernepa onpenessiorT no Gopmye
Tu =1 + tr.x, + G +tx.x, + Tr[.r[ + TH,
rae: t, — IpOAOJIKUTENBHOCTh HA0Opa IPyHTA, C;
t; x, — MPOJOIDKUTEIBHOCTh TPYKEHOT0 X0/1a, C;
t, — MPOJOJDKUTENLHOCTD BBITPY3KU (DyHTA, C;
tyx. — MPOJIOJDKUTEILHOCTD MOPOXKHETO (XOJIOCTOr0) X014, C;
T..n — Bpems, 3aTpayuBaeMo€e Ha NEPEKIIIOUEHUE Nepeaad KOpoOKU CKOPOCTEH, C;
Tn — BpewMs, 3aTpaunBaeMoe Ha TOBOPOTHI CKperepa, C.

Tabmuma 6
Koaghdhuyuenm nanonnenus xoswia ckpenepa epyHmom
Bup rpysra Ky
0e3 Toakaua C TOJIKAUOM |C 3JIEBAaTOPHOM 3arpy3Kkou
Cyxo# pBIXJIBIN MECOK 0,5-0,7 0,8-1,0 1-1,2
Cyriech U CpeHUI CYTITMHOK 0,8-0,95 1,0-1,2 1-1.2
Tsixenslil CyTTTIMHOK U TJIMHA 0,65-0,75 0,9-1,2 —
Tabmuma 7
Koaghipuyuenm paspuixnenus epynma 6 3agucumocmu om cOCMOosAHUSL 2PYHMA
Bun rpynra Bna)xxHOCTh TpyHTa,| [IMOTHOCTH TpyHTA 3HadeHue
% B €CTECTBEHHOM KO3 puimeHTa
3aJIeTaHNH; /™ pa3pbixyienus rpyHra, Kp
ITecok — 1,5-1,6 1-1,2

Cyxoii necok 12-15 1,6-1,7 1,1-1,2

Braxxusri Ilecok 7-10 1,5-1,7 1,1-1,2

Cymnech nerkas 4-6 1,6-1,8 1,2-1,4

Cyriech U CyTJIMHOK 15-18 1,6-1,8 1,2-1,3

CyrIMHOK CpeHui 8-12 1,6-1,8 1,3-1,4

Cyxoii nbUIeBaThIN 17-19 1,65-1,8 1,2-1.,3
TSHKEJIBIA CYTJIMHOK

I'muna cyxas — 1,7-1,8 1,2-1,3

IIpoaOIKUTENBHOCTD KaX A0 U3 BEJIUYUH ty, try t; » txx ONPENEIAIOT NCIICHUEM

COOTBCTCTByIOH_[eI\/’I JAJIMHBI ITYTH Ha CKOPOCTb ABUKCHUSA:
ty= 36*(1H / VH)*KS s hx = 36*(1 r.x / Vr.x)*Ks 5




ts = 3.6%(ls / V) *Ky 5 tex = 3.6%(Lix / V<) *Ks

rne: 1y, Lix, Iy w lxx - JAJIMHBI ydacTKOB IyTH HaOopa, IPY’KEHOIO XOZa, BBIIPY3KH,
XOJIOCTOTO XO/1a, M;
Vi Vrx. Vs, u Vxx — COOTBETCTBYIOIIHE JIEMEHTAM LIUKJIA CKOPOCTHU ABYKECHHS TArada Ipu
Habope, TPYKEHOM XOjie, BBITPY3KE M XOJIOCTOM XOJI€, BHIOMpacMble B COOTBETCTBUU C
TATOBBIMH COIPOTHUBJICHUSIMU Ha PA3JIMYHBIX y4acTKaxX IMyTH ABMXKCHUS CKpernepa, Km/d;

K; — xosdduivieHT, ydUTHIBAIONIMN YBETUYEHUE MPOJOJDKUTEILHOCTH SJIEMEHTOB
UKJIa 33 CYeT pa3roHa MpU TPOTAaHUU C MeECTa, 3aMEUICHUH IPU OCTAHOBKE H
NEPEeKITIOYEHUN Tepeaay, MpoOyKCOBKE ABMKHUTENCH MO TpyHTY (MpuU Habope TpyHTa U
rpykeHoM xozae Ks;=1,3...1,4; nipu BeIrpy3ke rpyHta u nopoxkuem xojae Ks=1,1...1,2).

JlnvHa myTy Habopa rpyHTa:
1y = ¢*Ky* Ko/ (Ky*h*b,y*K,) ;

rae: K, — xoadduiuent noreps rpyHTa npu Habope;

K, — cMm. Tab 6;

Ky — ko3¢ dpunment HepaBHOMepHOCTH TONIUHBI CTpYXKHU (Ky, = 0.7)

h — cpenHsisa ToNLMHA CTPYXKKH IPYHTa 3a BpeMs Habopa, M (Tadi1. 8);

by — mMpHHA MOJ0CKHI 3aXBaTa IPyHTa HOKaMHU CKperepa (IIMpUHa KOBIIA), M;

K, — cMm. Tabu. 7.

Tabmania 8
Pexomenoyemasn monwuna cmpysicku, cm
BmectumocTb Pa3pabatbiBaeMblii IpyHT
K(3)BIHa cKperepa, MIECOK CyIech CYTJIMHOK IJIMHA
M
[Ipu pabote 6e3 Tonkaua
3-4.5 12 12 10 7
6-7 20 15 12 9
10 30 20 18 14
15 35 25 21 16
ITpu pabote ¢ TosKkauoM
6-7 30 25 20 14
10 30 30 25 18
15 35 35 30 22

JInuHa myTH BBITPY3KU FPYHTA:
Iy = q*KH / (hcn>X< bH),
rae: h, — cpeansist TonmmHa cios OTCHINKY ITpyHTa B Hachlnb (he, = 0.2-0.3), M.
JlnmuHa myTy rpy»KeHoro xozaa
lr.x = LB - lH - lB
rjae: Lg — AaibHOCTh BO3KH TPYHTA, M.
JlmrHa myTH X0JI0CTOro Xoaa
lx.x = LB - 1r.x
Jns caMOXOJHBIX CKPENEpPOB BEIMYMHBI CKOPOCTEH JABUIKEHUSI OIPEICISIOT
CIEAYIOIIUM 00pa3oMm.
CkopocTh IBUKEHUS CKpernepa mpu Habope rpyHTa clielyeT MPpUHUMAaTh
v,=(0,65...0,8)v,
TZie: Vi — MacTlopTHAsi CKOPOCTh CKperepa Ha TIEPBOi nepeaye KOpoOKH CKOPOCTEH.
CKopoCTh IBUKEHUS TPYKEHOTO CKpernepa



Vix=(05-0,75)Vmax,
TJI€: Viax — HAMOOJIbIIAs MAcOPTHAsA CKOPOCTh CKperepa.
CKOpOCTh IBMKEHHS CKpENepa Mpy BbITPY3Ke IPYHTA U3 KOBIIA
Ve = 0.75 Viax
CKOpOCTh ABMKXEHUS TOPOKHETO CKpenepa
Vxx=(0,75-0,85) Vinax
JUis [OpuLenHbIX CKpPENnepoB 4Yalle BCEro IPUHUMAIOT CKOPOCTH  JIBUXKEHUS,
COOTBETCTBYIOILIME HOMEpAM Iepeiad KOPOOKU CKOPOCTEN T'YCEHUYHBIX TPAKTOPOB (TaoJI.
9)
Tabmura 9
Homepa nepedau eycenuunozo mpakmopa, coomsemcmeyioujue
paboyum onepayusm NPUYenHo2o cKkpenepa

HaumeHnoBanue oneparl Howmep nepenaun

HabGop rpynra 1
['pyxenslii xox:

TOPU30HTAJIbHBIN YYaCTOK 2-4

IIPU JIBUYKEHUH HA MIOJIbEM 1-2
Boirpyska 2-3
Xounocron C xof 3-5

Bpewmsi, 3arpaunBaeMoe Ha TOBOPOTHI CKpETepa; ONpeaestoT no Gpopmyre
T,=n,*t,,

TJIe: I; — YUCJI0 TIOBOPOTOB (3aBUCHUT OT MPUHATON CXEMBI JBKEHUS CKperiepa);
t; — OPOJOJDKUTENIBHOCTH OJTHOTO MoBopoTa (t; = 12...15 ¢).

Bpewmsi, 3atpaunBaemMoe Ha MepeKIIOYCHNE Mepeaady KOPOOKU CKOPOCTEH, ONPEaEeIISIIOT

CJIEYIOIIUM 00pa3oM:
Tn.n =N * tl‘l.l‘[ ’

TJe: Ny ; — YHUCIIO MEPEKIIOYCHUN KOPOOKH CKOPOCTEH;

tyn - TPOJIOJDKUTEIHLHOCTh OJHOTO MEPEKITIOUEHUs TIepeadn KOpoOKu CKopocTen (t

=4..5c¢).

3. DKcrlyaTtalluoHHAas CMEHHas MPOU3BOAUTEIBHOCTh CKpernepa OIpenesseTcs Mo

bopmyie
IL, o =q*n*KH*KCM*TCM/Kp

rae: I, ., — dKCIuTyaTtalimoHHas CMEHHasi POU3BOIUTEIILHOCTh CKpernepa, M /eM;

Kex - K03 uiieHT ucnosib3oBaHus pad04ero BpeMeHU CMEHBI ()11 IPULIETTHBIX

ckpeniepoB K, =0,8, nisa camoxoausix K, =0,75);

Tew - TPOAOIDKUTEILHOCTH CMEHBI, Y.
[Tpunoxenue 1
Ucxoouvie danmnvie Kk pacuemy ckpenepa

Howmep 3ananus O6mem pabot V, M JlanbHOCTH BO3KH Bun rpyHra
rpyHTa L, M
1 9000 200 Iecok
2 45 000 350 Cynecp
3 50 000 2000 CyrJIMHOK cpeHui
4 80 000 700 CyrnmHOK TsDKETbIN
5 110 000 2500 I'nmuna

[Tpunoxenue 2



Texnuueckas xapakmepucmuka cKkpenepoe

ITokaszarens IIpunenseie CamMoxoHbIE
J3-1TIA | 13-77A J13-26 J3-1111 J3-115

BMeCTUMOCTb KOBILIA, M° 4,5 8 10 8 15
Mapxka 6a30Boro Taraya T-4ATT2 | T-130M T-180 | MOA3-54611| benA3-531
[[Iupuna 3axBaTa, M 2,43 2,72 2,8 2,82 3,00
CKopoCTh ABUXKEHUS Ha
nepeaayde, KMm/4:

1 2,2 3,63 2,86 MaxkcumannbHas

11 2,67 4,40 4,62 40 50

11T 3,23 5,12 6,37

1\ 4,00 6,10 8,66

\Y 5,18 7,45 11,96

Ilpaxmuuecxas paboma Ne 7
Pewenue cumyayuonnvix 3a0au no onpeoenenuro npouzeoo0UmenbHOCMuU 00OHOKOBUIOBO2O
9KCcKasamopa

Heﬂb.' OHpCIICJII/ITB IMPOU3BOAUTCIIBHOCTE OJJHOKOBIIOBOI'O 3KCKABATOPA.

Ilopsiook evinonnenus:
BriOpaTh 0/THOKOBIIOBBINM SKCKABATOP U aBTOTPAHCIIOPT JJII BO3KU IPYHTA, ONPEACIIUTD
YaCOBYIO U CMEHHYIO MPOU3BOIUTEILHOCTh SKCKaBaTOpa U KOJIMYECTBO aBTOMOOUIIEH.
1. Be160p 0THOKOBIIIOBOTO AKCKaBaTOPa B 3aBUCUMOCTH OT 00beMa paboT Ha 0ObEKTE
MO>KHO TTPOU3BOAUTH 1O Ta0I. 1.
Ta6nuna 1
Pexomenodyemvle munopaszmepul 9KcKasamopa 8 3a8UcUMocmu om obvema pabom

Mecsanblit 06beM paboT, THIC.M” Bmectumocts KOB3IJ_Ia DKCKaBaTopa,
M
Jo 10 0.25-0.4
10-20 0.4-0.65
20-60 1-1.6
60-100 1.6-2.5
Capie 100 2.5 u 6onee

Mapky 3KckaBaTOpa BEIOMPAIOT MO MPUIOKEHUIO 2.
2. OnpeniesieHue TUIIA TPAHCIIOPTA.
['py30m0AbEMHOCTD TPAHCTIOPTHOM €IMHUIIBI OIPEIEIIAIOT 10 popMyJIe:
Gr = n*g*y.*Ky;
rae: Gr - rpy30M0AbEMHOCTh TPAHCIIOPTHOM €IMHHULIBIL, T;
Ny = 3-6-KOJIMYECTBO KOBIIEH, BHITPYKAEMBIX IKCKaBaTOPOM B Ky30B TPAHCIIOPTA; g -
BMECTHMOCTb KOBIIIA SKCKABATOPa, M*;
Ye - INIOTHOCTH I'PYHTA B €CTECTBEHHOM COCTOSIHUH, T/M ;
K, - koa(ppurmeHT HanmoIHEHNs KOBIIIA TPYHTOM (Ta0. 2).
[1o BBIYHUCIEHHOH IPY30MOBEMHOCTH OCYILIECTBIISIIOT BEIOOP aBTOCAMOCBAJIOB
(npunoxenue 2).



Tabmuma 2
Kospppuyuenm nanonnenus sxckasamopa epyHmom

HanmenoBanue rpyHra Kareropust rpyHra Koaddutment namosn-
HeHus, K,

PacturenbHbIN TPYHT 1 0.85...0.9

ITecok, cymnech 1 0.85...0.9

CyrJIMHOK JErKui 1 0.85...0.9

CyTIIMHOK TSKEIbIA U 2 0.8

TJIMHA )KUPHAs!, MsITKast

CyTIJIMHOK U IJIMHA C 3 0.65...0.7

IPUMECHIO TPaBUs

3.0mnpenenenue ynciaa TPaHCIIOPTHBIX €IMHMUII
Uwuciio TpaHCHOPTHBIX €AMHUIL ONPEACIISIIOT 1o hopmyre:
n, =11, /Il ,
rae: I, [T, -TexHudeckas mpou3BOAUTEIILHOCTh COOTBETCTBEHHO PKCKaBaTopa u
caMocCBaJia, M/,
TexHuyeckast IPON3BOAUTEIHFHOCTD OJTHOKOBIIIOBOTO IKCKAaBATOPA OMPEEINIAETCS 1O
bopmye:
IT, =60g*n,*K, /K, ,
rie: K, - koopdument paspeixnenus rpynra (taom. 1.4, 3amaya 1);
N, — YUCJIO ITUKIIOB B MUHYTY.
Yucno uuKiIos:
n, = 60/T,,
rae: T, — MPOAOHKUTENBHOCTh OJTHOTO ITUKJIa YKCKaBaTopa, C:
TL[ = tS(AK*KC + BK*KB)’
rze: t, — pacueTHas MpoJI0KUTEILHOCTD IIUKJIA B YCIOBUAX, IPUHSITHIX 32 ATAJIOH
(rpyHT 1 TpyrmeL, yron moBopota B miane p=90°),c
Ay — IPOJIOJDKUTEITLHOCTh KOTIAaHUS M pa3TPy3KH B IOJISX €IUHUIIBI OT 001Ien
MPOJIOJDKATEILHOCTH 1UKIIA;
By — TO e 7151 IPOAOKUTENHHOCTH TIOBOPOTOB;
B cpennem A, = B, =0.5;
K. - ko3 purmenT, xapakrepusyromuii U3MEHEHUs! TPOJOJIKUTETLHOCTH ONlepanuil
KOTIAHUS U Pa3TrPy3KH MPH Mepexojie OT rpyHTa | rpynmel kK rpyHTaM JpYTUX TPYIIT
(Tadu. 3);
K — ko dunment, xapakrepusyomuil 13MeHeHHs IPOJOIKUTEIbHOCTU OIEPALU,
MOBOPOTOB MPHU 3HAYCHUHU yTIIa TOBOPOTA, HE paBHOM 90° (Tad:. 3).

Tabnuma 3
3nauenue koagppuyuenmos K., Ky
['pynma rpynra Koaddurment ¥Yron noBoporTa, Koaddumment
K. rpaj Ky
I 1.0 70 0,84
11 1,1 90 1,00
111 1,5 120 1,25
IV 1,9 150 1,49
\Y 2,1 180 1,74




TeXHI/I‘-IeCKYIO MMPOU3BOJUTCIBHOCTD 3CMJICBO3HOI'O TPAHCIIOPTA OIIPCACIIALOT 110

bopmyrne
I1, =60 * Q/T,

rae: Q — o0beM TpyHTa B Ky30Be, IPUBEACHHBIA K 00BEMY €T0 B TUIOTHOM TEJIE, M ;

T — IPOJOIKUTENIBHOCTS padodero MUKIa aBTOCAMOCBAlIa, MHH;
Q=G:/7.,
rAc: GT— I'py30I10ABCEMHOCTD BLI6paHHOFO aBTOCaMoOcCBaJia, T,
T:t1+t2+t3+t4+t5,

3

rae: t;=0,5... 1,0 MUH — TpOJIOHKUTEIBLHOCTH TTOAa4YH aBTOCAMOCBaJIa MO/ IOTPY3KY;

t, — MPOJOJKUTEIBLHOCTD MOTPY3KH, MUH;
t3 — IPOJOJDKUTEIBLHOCTD TPYXKEHOTO ITpodera, MUH;

t4— TPOJOJKUTEIBHOCTD Pa3rpy3Ku BMECTE ¢ MaHEeBpUpoBaHueM (t,=1...3 MuH);

ts - MPOJIOJDKUTEILHOCTH TIOPOXKHETO (XOJIOCTOTO) Mpobdera, MUH.
[IpoAOIKUTENBHOCTD MTOTPY3KH
t,=60 * Q - K/I1;,

rae: K- ko3 puuueHT npo10/KUTETbHOCTH MOTPY3KU U3-3a CIIyYailHbIE 3a]IepKEeK

(K=1,1).
TaK KaK BCC yqaCTKH myTn C pa3HBIMI/I YCJ'IOBI/IHMI/I pr,/:[HO y‘-IeCTB, TO

MMPOAOJIZKUTCIIbBHOCTD I'PYIKCHOT'O U ITIOPOKHCTO HpO6€FOB OIIPCACIIAIOT CIICAYIOIINM

obpazom:
=15 = 60 L/ch,
rae: L — nanbHOCTh BO3KU IPYHTA, KM;
Vep — CPEAHsASA CKOPOCTh aBTOTPAHCIIOPTa, KM/ (TaldiI. 2.4).

Tabauma 4
Cpeonsis ckopocms asmocamoceand
Tun noporu J1anpHOCTh BO3KH IPYHTA, KM
0,5 1 2 3 4
AcdanbroBas, 20 25 35 35 35
OcTOHHAs,
&KeJle300eTOHHAas!
[lleGenouHas u 18 22 30 30 30
rpaBUMHAas
bynepkHas 16 20 27 27 27
['pyHTOBas 15 17 25 25 25
4. DKcIuTyaTalliOHHAs 4acoBasi MPOU3BOAUTEIBHOCTH OJJHOKOBIIIOBOTO 9KCKaBaTOpa
IL, =1L,/ K;,

rae: I1,, — SKCIUTyaTalMOHHAs YacOBast IPOU3BOINUTEIHHOCTD SKCKABATOPA, M /4]
K; — xoadpunment ucnonszoBanus pabouero spemenn yaca (/K; =0,92...0,96 npu
paboTe B 0TBaJ, a Mpu padoTe C MOTPy3Koil rpyHTa Ha TpaHcnopT K, =0,8...0,9).

5. 3KCHJ’IyaTa]_II/IOHHa}I CMCHHaAA IMPOU3BOAUTCIBHOCTh OJHOKOBIIIOBOI'O 9KCKaBaTOpa

HSCM = HT >k:[<CM*’-‘[‘CM 9
rae: 11, — 3KCILTyaTalldoHHass CMEHHAs! TPOM3BOUTEIIBHOCTD, M /CM;

K. — xkoadunuent ucnosbzoBanus padoyero spemenu cMenbl(K,, = 0,75-0,85
npu paboTe B OTBaJI, a Mpu padboTe ¢ nmorpy3koi rpynra Ha tpancnopt K, = 0,65-0,75).
[Tpunoxenue 1



Hcxoonvie dannvle kK npakmuieckomy sanamuro 2

Howmep O6vem | lampHOCTH | Bug rpyatd IlnotHocTs | Yros moBopoTa
3ajaHus | pador, M’ BO3KU IPYHTA, JKCKaBaTopa Mnpu
TPYHTA, KM /™M BBITPY3KE IPYHTA,
rpaj.
1 9000 10.5 Cymnech 1.6 70
2 15000 1 CyrnnHox 1.6 150
JICTKUH
3 30000 2 CyrnuHox 1.75 120
TSDKEIBIN
4 50000 4 I'muua 1.8 180
MsTKas
5 40000 3 I'nmuna ¢ 1.95 120
MIPUMECHIO
rpaBus
[Ipunoxenue 2
Texnuueckas xapaxmepucmuka 00OHOKOBULOBLIX IKCKABAMOPOB
IToka3zarenn 20- 20- 20- 20- 20- 90- 20-
3311 | 41126 | 5111b | 4321A | 4121b | 5122A | 6122 A
BwmecTumocTs KoBIIIa, M 0,4 0,65 1,0 0,8 0,65 1,6 2,5
[IpoaoKUTENbHOCTh 15 15 17 15 17 20 23
pabouero nuKIia, ¢

[Tpunoxenue 3

Texnuueckas xapakmepucmuxka asnocamocealos

Mapka I'py30n016€EMHOCTB, T O6BeM Ky30Ba, M
I'A3-CA3-53b 3,5 5,0
3UJI-MM3-554M 5,5 6,0
[Ipunen-camocan ['KBb-819 5,0 6.4
(BUJI- MM3-554M)

KamA3-5511 10,0 7,2
[Ipunen-camocsan I['Kb-8527 7,0 7,9
(KamA3- 5511)

KpA3-256b1 12,0 6,0

lIpakmuueckas paboma Ne 8, 9,10

Pewenue CumyayuOHHblXx 3a0ay no 66160py MAUnbl Oisl YNJIOMHEHUS 3eMIISIH020 NOJIONHA

Ue./lb.' BBI6paTB MallMHYy JJIA YIDIOTHCHUS 3CMJISTHOTO ITOJIOTHA.

Ilopsooxk evinonnenus:

BriOpaTh KaTOK © ONpPENETUTh €ro OSKCIUTyaTallMOHHYI0 YacOBYID W CMEHHYIO

IMPOU3BOAUTCIBHOCTD.

1.Bri0op THma KaTka OCYIIECTBIISIOT B 3aBUCMMOCTH OT XapaKTepa B3anMMOJICHCTBHSI €T0

pabouero oprana ¢ TpyHToM (Tabu1. 1) Mo mpusiioxxeHuto 2.




Yenosus NPUMEHEHUSl KANKO6

Tabmua

Tunel KaTKOB Y cnoBust npuMeHeHus
C r1aJkuMy METaJTTMYECKUMHU BallbllaMU JIroOble TPYHTHI
KynaukoBbie CBsizHbIC
ITHeBMOIIMHHBIE JIroObIe TpyHTHI
Bubpanmonnsie Hecpsizubie

2. OntumalnbHas TONIIKUHA CI0SI YIUIOTHSIEMOTO TPYHTa MOXKET ObITh BHIYMCIIEHA O
cienyomuM popmyam:
07151 2NAOKUX KAMKO8:!
ho = 95*10*(d/do)* (g, *R) - 4715t CBA3HBIX [PYHTOB;
ho = 126*10%(0/de)*V(g, *R) - I HECBSA3HBIX TPYHTOB;
rae: hy — onTuManbHas TOJNIIKMHA CJIOS YIJIOTHEHUS, CM;
(® — BJIAXHOCTh YIUIOTHSIEMOTO IPpYyHTa, %0;
0, — ONTUMAaJIbHAs BIAXKHOCTb I'pyHTa, % (Talm. 2);
g, — CpeaHee JIMHENHOE IaBJIeHNE KaTKa Ha TpyHT, H/m;
R — panguyc Baiiblia, M.
CpenHee NTMHENWHOE TaBJICHUE KaTKa HAa IPYHT BbIPAKalOT OTHOIIIEHUEM CHUJIbI TSKECTHU K
IIMPUHE KaTKa:
2. =0/B,
riae: Q — cuia TSKeCTH KaTka, H;
B — mmpuna katka, M.
Ecnu kaTok mMeeT HeCKOJIBKO BAJIbLIEB, TO CHJIA TSHKECTH KaTKa pacipenesseTcs] Ha BCe
BaJIbIIHL.

Tabnuua 2
OnmumanvHas 61a3#CHOCMb ZcPYHMOB
I'pynt OnTtumainpHas
Ilecuansblit 7-10
CynecuaHslii 9-15
CyrnuHuCTBIN 12-20
I'uHbI 20-30

07151 KYIAYKOBbIX KAMKO8

h=0,65(L+2,5b-h,),
rae: L — nnvHa kysnadka (tabm. 3.3), cMm;
b — MUHUMAaJLHBIN MOTIEPEYHBIN pa3Mep OMOPHOM MOBEPXHOCTH KyJadka (Tabi. 3), cm;
h, — TonmuHa pa3peIXxJIeHHOrO o4 (Tadi. 3), M.

Tabmuma 3
Hapamempbl KYJA4YKOBbIX KANMKO6
Tum xaTka TommuHa JUTMHA KYJIauKa, MunumaneHblli| Macca ¢ Oasiac-
pa3phIXJICHHOT'O cM TONepPEYHbIH TOM, T
CII05, CM pa3Mep OnopHOH
MMOBCPXHOCTHU
KyJIadKa
Jlerkuit 4-6 19-25 5-7 8-10
Cpennuit 6-10 25-30 9-10 16-18
Tsoxenbri 10-15 o 40 11-14 28-30

Ecnu u3zBecTHbl uameTp Bajbla ¢ Kyidaukamu [l u 6e3 kynaukoB g, TO AMTUHY Kynadka
MOYHO OIIPEIEIIUTH:



L:I[K_I[6/2;

ho = 2*(0/d6)*N( Q /0cp),
rae: Q— cuia TSOKEeCTH, TPUXOAIIAsICS Ha OJTHO KOJIECO ITHEBMOKAaTKa, KH;
Ocp — CPENIHEE JaBJIEHUE HA TPYHT, Mia:
Ocp = P/(l_‘P)a
rjae: P — nasienue Bo3ayxa B muHe (Tadn. 4), Mia;
Y — k03 hULMEHT )KECTKOCTH IKHKI (TabI. 5).

JIJ1s1 THEBMOKATKOB:

TabOmnura 4
Iloxazamenu ONMUMAIIbHBIX PENCUMOB pa607’l’Zbl NHEEMOKAMKoO8
[Tokazarenu ['pyHTHI
TEeCYaHbIN CynecyaHbli CyriIMHUCTBIN, TTIMHBI
JlaBieHue Bo3ayxa B muHe, MIla 0.2 0.3-04 0.5-0.6
[ToTpeOHOE YKCIIO MPOXOI0B 2-3 3-4 5-6
Tabnuua 5
3nauenue KO39b(Z)Z/lZ4M€Hm06 HcecmrKkocmu UtUHbl
JlaBnenue Bo3ayxa B mune, Mlla KoaddunmenT xecTKOCTH MUHBI
0,1 0,6
0,2 0,5
0,3 0,4
0,4 0,3
0,5 6,2
0,6 0,15

3.OKcITyaTaioHHas 4acoBasi MPOU3BOAUTEILHOCTh KATKOB
[Tpu ynaoTHEHUH TPYHTOB MTPOU3BOAUTEIILHOCTh KATKOB OLICHUBAIOT B €MHUIIAX
TUIOILATH (Mz/‘{).
DKcIuTyaTalmoOHHAasi 4acoBasi MPOU3BOUTENBHOCTD B €IMHUIIAX TUIOIAN ONPEAEIIIeTCS
o gopmyiie:
I,y = v(B-C)*ky/n, (M*/1);
TJIe: V — CKOPOCTh ABMKCHUS KaTKa, M/9;
B — mmpuHa ykateIBaeMoOi NOJIOCHI, M;
C - mupuna nosnocsl nepekpbitus (¢=0.15...0.2)m;
ky — k03 duneHT ucnonap3oBanus pabouero Bpemenu yaca (k, = 0.8-0.9);
N — YKCIIO MPOXOA0B MO OJHOMY MECTY.
DKCIUTyaTallMOHHAs YacoBasi IPOU3BOIUTEILHOCTh B €IMHUIIAX 00bema:
5.4 = I3 4™ ho, (M3/ 4).
4.9KkcmutyaTallioOHHasi CMEHHAs! TPOU3BOJAUTEILHOCTh KATKOB B €IMHMIIAX TIJIOMIATN U
o0bema :
Iy o = V(B-C)* Koy * Ton/n, (M7/4);
IT5 1 = 15 0™ hy, (M3/ ).
rae: ke - ko3 duimeHT ucnosb3oBanus padbouero BpemeHu cMeHsI (K., = 0.75-0.8);
Tew — TPOIOIDKATETLHOCTH CMEHBI, Y.
[Tpunoxenue 1

Hcxoouvie danmnvie k pacuemy

Howmep 3aganus | Bug rpynra Bnaxnocts Hucio F’fl)OXOHOB
HECBSI3HLIN CBSI3HBII o, %

1 Ilecuansbrit CyrnuHucThIi 5/8 6/4




2 Cynecuanslii 7/9 8/6
3 Ilecuanprit I'nmuna 4/15 5/3
4 Cynecuanslii » 8/18 7/5
5 Ilecyanprit 6/16 9/7

HpI/IMeLIaHI/ICZ YHCINATEIb — HECBI3HBIN I'PYHT, 3BHAMCHATCJIb - CBSI3HBIN T'PYHT.

[Tpunoxenue 2
Texnuueckue xapaxmepucmuxku Kamkos

ITokazaTenn C rnagkumu | KynaukoBbie ITneBMOIIMHHBIE
BaJIbIIAMU
ay- | 4y - AY-26 AY- | AY-30| AY- | AY- | AV-21
50 49A 32A 39A | 16B
Macca, T:
¢ OamtacTom 8 18 9 18 12,5 25 35,9 | 56,7
0e3 Oayutacra 6,5 11 4.7 9 4 6 254 | 27,8
JlnameTp BasibIOB, M: C kynaukamu
TIepETHETO 1 1,3 1,8 \ 1,8 \
CpEeIHEro — 1,3 be3 kynaukoB
3aTHETO 1,3 1,3 1,4 1,4
Yucao BaablOB 2 3 1 1 5 5 5 )
(cexmuii)
[[IupuHa ymioTHIEMON 1,8 1,3 1,8 2,6 2,2 2,6 2,6 2,7
IOJIOCHI,M




4 MGTOI[I/I‘IEDCKI/IC YKa3aHHs 110 BBIITOJIHCHHIO U ITOATOTOBKE K 3aIlIUTC IMPAKTHYCCKHUX

paboT

OOyyaromuiics B MPOLIECCE BBINOJHEHUS W TMOJATOTOBKM K 3aIIUTE MPAKTHYECKOU
paboThl PyKOBOJICTBYETCS METOJUUYECKMMH YKA3aHUSIMHU IO BBINOJIHEHUIO MPAKTHUECKUX
paboT, pa3paboTaHHBIMU IIPETIOAABATEISIMHU.

B Teuenme Bcero mepuoaa BBIMOJHEHUS NPAKTUYECKON pPabOTHI 00ydaromuncs
MOXET IIOCelaTh KOHCYJIbTAallMM IPENoJaBareis II0 BOIPOCAM, CBS3aHHBIM C
BBIIIOJIHEHUEM MPAKTUYECKON PabOTHI.

BrllonHeHre NpakTUYeCKOH padoThl TpeOdyeT OT OOydaromierocsl MNpuieKaHus U
npogeccuoHanu3Ma, TBOPYECKOT0 MOAX0/1a, OTBETCTBEHHOCTH.

OdopmieHre TpakTUIECKO pabOThl BHIMOJHSIETCS B COOTBETCTBUU C TPEOOBaHUSIMU
K 0()OPMIICHHIO TEKCTOBOM U rpapuueckoil TOKyMeHTaluuu (HOPMOKOHTPOIb).

[TonroroBky K 3amure HEOOXOOUMO HAYMHATh C TIOBTOPEHHUS U U3YyYEHUs
TEOPETHUYECKOr0  MaTepuana, pPYKOBOJCTBYSCh PEKOMEHAYEMOH JIUTEpaTypol U
METOJMYECKUMH MarepuanaMu. Pa3paboTaTh IUIaH 3alUThl, COTJIACHO COJIEPKAHUIO
IPaKTUYECKON padOThI U MOATOTOBUTH OCHOBHBIE BBIBOJIBI O MPOJIETAHHOM padoTe.

Kpumepuu oyenxu 3auumuol npaxmuueckoti pabomol

"omauuno" 3awuma nposedena coenacuo niamy sawumsl. Bce
pasoenbl  0ceeujeHvl 8 NOAHOM 00veme. 3awuma
8bICMPOEHA TO2UUHO.

"xopowo" 3awuma npoeedena coenacuvo niauy 3awumol. He 6ce
pazoenvl oceeweHbl 8 NOIHOM o0bveme. Hebonvuiue
OWUOKU 8 TOCUYHOCTNU U3I0NHCEHUSL Mamepuad.

1 7l ! i 7l
"voosnremeopumenvro" Inan 3awumer He videpoican. Pazoenvt oceeuienovl He &
nonom  obweme. Hapywenue 6  jnocuunocmu
UBNOCEHUSL MaAmepUuald.

"neyoosenemeopumenvro” | Omcymcemeyem cmpykmypa 3awumol. Hu ooun u3
pazoenog He oceewjer 8 noaHom obveme. Omcymcmeue

J02UYHOCMU 6 U3TI0IHCEeEHUU Mamepuad.




5 Jlutepatypa, UHTEpHET- U3IaHUs
[lepedenb yueOHBIX U3aHUMN, HHTEPHET - PECYPCOB, TOMOJHUTEIHHON JIUTEPATYPHI:

5.1 OcHOBHas nuTEpaTypa:

Houenko, A. U. Ctpoutenbubie Mamminsl : yueOuuk / A.W. [Jouenko, B.I'. IpoHoB. —
Mocksa : UHOPA-M, 2023. — 533 ¢. — (Cpennee npodeccruoHaabHoe 00pa3oBaHue). -
ISBN 978-5-16-014250-0. - Tekct : AIEKTPOHHBIMN. - URL.:
https://znanium.com/catalog/product/1221359 (mara oOpamenus: 18.05.2023). — Pexum
JIOCTYTIA: TI0 TIOJIITUCKE.

5.2 JlonoysHUTENbHAS TUTEPATYpA:

Homnenko, A. Y. Ctpourenbabie Mamuyubl : yueonuk / A.W. Jlouenko, B.I'. JIponoB. —
Mocksa : THOPA-M, 2021. — 533 c. — (Cpennee npodeccuonanpHoe oOpa3oBaHue). -

ISBN 978-5-16-014250-0. - Tekct : AIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/972145 (nata obpamenus: 20.05.2023)

5.3 HopMaTtuBHO-TEXHUYECKAs JIUTEpATYpa:

['OCT 21.508-2020 CIIJC. [IpaBuia BbInoJHEHUS paboveil JOKYMEHTAIIMK TeHEepaTbHBIX
IUTAHOB MPEIIPUATHI, COOPYKEHUHN U KUITUITHO-TPAKIaHCKHIT OOBEKTOB.

['OCT 5180-2015. TI'pynTthl. MeTonpl 1a0OPATOPHOTO OMpEACICHHUS (PUINYECKUX
XapaKTePUCTUK

['OCT 25100-2011 I'pynTsl. Knaccudukanus

['OCT 530-2012 Kuprinu u kameHb kepamudeckue. O01ire TeXHUIeCKUue yCIOBUS.
['OCT 6787-2001 IInmuTkn kepaMuuecKre s MOJIOB. TeXHUUECKUE yCIOBUS

CHulI 12-03-2001. bezomacHocTth Tpyaa B cTpoutenbcTBe. Yacts 1. OOuue tpedoBaHus:

CHulI 12-04-2002. bezomacHocTh Tpyna B crTpoutenbcTBe. Yacth 2. CtpouTenbHoe
MIPOU3BOJICTBO

['SCH - 2020. I'ocynapcTBeHHBIC 3JIEMEHTHBIE CMETHBIC HOPMBI Ha OOIIECTPOUTEIHHBIC
paboThI.

['5CH-2020-46. PaboThl ipu peKOHCTPYKITUU 37aHUIN U coopykeHuid. ['occTpoii Poccun.

CIT 45.13330.2017. AxrtyanuszupoBanHas penakuus CHull 3.02.01-87 3emnsinbie
COOPY>KEHHUSI, OCHOBaHUS U (YHIAMEHTHI

CIT 70.13330.2012. Hecymue u oOrpaxkJarmliiye KOHCTPYKIHMHU. AKTyalu3UpPOBaHHAs
penakumst CHull 3.03.01-87

CIT 47.13330.2016. HWHXEHEPHBIE W3BICKAHUA JUIAA CTPOUTEJIBCTBA
OCHOBHBIE ITOJIOXKEHUA AxryanusupoBannas penakius CHull 11-02-96



CHulI 12-01-2004 Opranu3zaiusi CTpOUTEIbCTBA
CII 48.13330.2019. Opranu3arnus CTpOUTENLCTBA

CII 11.-105-97. nxeHEepHO-T€0JOrnYECKHE U3bICKAHUS ISl CTPOUTENIbCTBA.



