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BBenenue

YcnentHoe u3ydeHne AUCIUIUIMHBI « TEXHOJIOTHYECKasi OCHACTKA» HEBO3MOYKHO
0e3 pemieHdUs CTyIAeHTaMHU OOJBIIOrO 4YHCiIa TMpakTHUYEeCKuX 3amad. B
METOJMYECKHX YKa3aHUAX K KaKIOH paboTe NPHUBOIATCS HEOOXOIUMBIC
CIIPaBOYHBIC CBEICHUS W pacyeTHbIE (OPMYJIbI, KOTOPHIE OPHCHTHPYIOT Ha
COOTBETCTBYIOIIME MaTEPHAIIBl YUSOHUKOB U JICKIIMOHHOTO Kypca.

PaGoThl MOTYT OBITH U3MEHEHBI HA APYTHE 10 PEIICHHUIO ITUKIOBON KOMUCCHUH.

[Tocrie BBITIOJIHEHHSI MPAKTHYECKUX PaOOT CTYAEHTHI JOJDKHBI CIATh KypHaJ
OTYETOB IO BCEM TNPAKTHYCCKUM paboTaMm, KOTOpPHIC BBITIOJHSAIOTCS B
cootBeTcTBHM ¢ TpeboBanmsimMu ECKJ[ u MeToaMYecKUMHU yKa3aHHSIMHU TI0
0 OpPMJICHUIO TTPAKTUICCKUX PAOOT, YTBEPKACHHBIX PYKOBOJACTBOM KOJUICIXKA.

OBIIME ITPABUJIA BBIIIOJIHEHUA PABOT

[lepen BBITTOTHEHHEM MPAKTHYECKOW paOOTHI CTYJACHT JODKCH:

N3y4uTh TEOPETUUECCKYIO YaCTh TEMBI C TTIOMOIIBIO0 YYeOHUKA U KOHCTICKTA.

BrimosiHUTE 3a1aHMe 1711 CAaMOCTOATENBHOM pab0Thl, KOTOPBIE MPEyCMOTPEHBI
B JAHHOW YacCTH U3y4aeMOU JUCIUTUTHHBIL.

[loAroTOBUTH K BBIMOJHEHUIO TMPAKTUYECKOW paboThl Bce HEOOXOAUMbBIE
Matepuaibl (JIUCThI popmara A4, KAbKYJIATOP, YEPTEKH IETAJICH, 3arOTOBOK. ).

[locrie BBIMOSHEHUS MPAKTUYECKON pabOTHI MPOBEPUTH pPacdyeThl U OGOPMUTH
otdyeT mo pabore B coorBeTcTBUM C TpeOoBanusmMu ECKJ um Merommueckumu
yKazaHusIMU 10  OQOPMIICHHIO  TMPAKTHUYECKUX  paboT,  YTBEPKICHHBIX
PYKOBOJICTBOM KOJUIEIIXKA.

Ha xaxxmom nucte paboThl JOMKEH OBITh yKazaH mudp padoThl CHEIaIbHBIM
mpudtom B coorBeTcTBUU ¢ TpeboBanusiMu ECKJI. TP - mpaktudeckas pabota
TO - TexHonmornueckasi ocHacTka (ab0peBHaTypa u3ydaeMon JUCITUTUIMHBI)
15.02.08 - mmudp cnenmanpHOCTH
XX - mopsiAKOBBINA HOMEDP pabOTHI
XX - BapuaHT WK NOPSIKOBBIA HOMEP CTYJEHTA M0 KypHAIy

Crate oT4eT mpenoaaBaTeo B CPOK, KOTOPHIN MPETYCMOTPEH B COOTBETCTBUU C
y4e0HOM porpaMMoi 1 TpaduKoMm.

[Tocrne BBITIOTHEHHS MPAKTHYECKOM PAOOTHI CTYJEHT JIOJKEH €€ 3allIUTUTh YCTHO
WJIM B TUCbMEHHOU (hopme
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OueHka yMeHUH BBIOJIHATH PACYETHbIE TPAKTUYECKHUE PAOOTHI:

OrneHka «3a4€T:

B JIOTUYECKOM PACCYXKJICHHH W PEIICHUM HET OMIMOOK WM HET CYIIECTBEHHBIX
omuOOK, pacyeThl BBIMOJHEHBl MPABUIBHO WM C  HE3HAUYUTEIbHBIMHU
HETOYHOCTSIMHU; OTYET O(POPMIIEH YHUCTO, aKKypaTHO B TIOJHOM OOBEME, C
BBITIOJITHEHUEM BCEX HEOOXOJMMBIX CXEM WM PHUCYHKOB WJIHM BBIIOJHEHBI BCE
OCHOBHBIE€ CXEMbI WJIK PUCYHKH.

OI_[eHKa «HC 3a4TCHO» .
CCTh CYHICCTBCHHBLIC OIIIMOKHU B JJOTUYECKOM PaCCy’XKACHUU U B PCIICHUH,
HCT BCCX HYKHBIX CXCM HJIN PUCYHKOB.



METOJJUYECKUE YKA3AHIUS K IIPAKTUYECKOM PABOTE Nel

Tema: CocTtaBnenue cxeMbl 6azupoBaHus. PacueT norpemHocTy 6a3upoBaHus

Henb: [lpuoOpeTeHre HABBIKOB U YMEHUHN MO COCTABJICHUIO CXEMbI 0a3HpOBaHMUS,
pacyeTy MOorpenrHocTy 6a3upoBaHUs.

JlaHO: yepTex Aeranu, onepanus, METOJUYECKUE YKA3aHUS, CXEMBI.
Jlutepartypa:

1. B.B.Epmomnaes. Texnosnoruyeckas ocHacTka. JlabopaTopHblii mpakTUKyM. M.:
Axkanemus. 2014.

2.B.B.EpmonaeB. YueOnuk. Texnonmoruueckast ocHactka. M.: Akagemus. 2014.
3 .CpaBOYHHMK TE€XHOJIOTa-MaIIMHOCTPOUTEIIS.

3agaua. CocTaBUTh cXxeMbl Oa3upoBaHus. Paccuntath morpentHocTb 0a3upoBaHMUs.
IInan BbINOIHEeHUsI Pa0OTHI:
Omnucanue aeTayei, onepanuii, o0opadaTbiBa€MbIX TOBEPXHOCTEH.

Br160p KOMIUIEKTa TEXHOJIOTUYECKUX 0a3 ¢ 000CHOBaHHUEM,
aHaJTM3TeXHOJIOTHYecKuX 6a3 (3amonHenue Tabmuibr Nel).

Brinonnenue OIICPAlIMOHHOT'0 3CKH3aA.

PacueT morpemsocTy 6a3upoBaHusL.
1)Tabauma Nel

HaumenoBanue v H O JAH 0
0a3bl

dopma

0a3bl

KomnuuecTBo
JIMIIIaeMBIX
cTeneHen
cBOOOIBI

O0o03HaUYEHUS:

1) BA3BI: V-ycranoBounas; H-nampasnstomasi; O - onopnas; [ H-nBoitHas
Hanpasssitomias; J{O - gBoiiHas onmopHasi.



OMOPHYIO IUIOCKOCTh; 4 W 5 ONpenensioT HampaBlAIONIYI0 IUIOCKOCTh, 6 —
YHOPHYIO MIOCKOCTb.

[Ipu GosbiieM yncie HEMOJABUXKHBIX OMOpP JETajlb OMUPAETCS HE HAa BCE OMOPHI, a
€ClIM Bce Ke OHa OyJneT HCKYCCTBEHHO Tpuxkara (IpUTIHYyTa) KO BCEM
HETOJIBIKHBIM OIIOpaM, TO OHa OyaeT nedpopMUpOBaHa ACHCTBUEM 3aKUMOB.

145 . %

A

1.2.3

Puc. 2.2, Yerp WECTH © it coofoan: wa FEOMET PUHECKHE

JIrobas cxema Oa3upoBaHUSs, JUIIAKOIIAS TEIO IIECTH CTENEeHEH CBOOOJbI,
peanusyeTcsi C MOMOIIbI0 Habopa W3 Tpex 0a3, KOTOpble MPUHATO HA3BIBATH
Komniekmom 6a3. bas3pl, COCTaBISAIONIME KOMIUIEKT, Pa3IMyYalOTCs JIUIIAEMBbIMU
CTeNEeHsIMU CBOOOJBI M MX YHUCIOM M B COOTBETCTBHHM C OSTUM Ha3bIBAIOTCA
YCTAaHOBOYHOM, HANPABJISIONICH, OIMOPHOM, IBOMHOW HANpPaBISIFOIIECH W JTBOMHOMN
OIIOPHOM.

Ycemanogounoii Ha3zpiBalOT 0a3zy, HCHOJIB3YEMYIO IS HAJOKEHMsI Ha
3aroTOBKY WJIM H3JEJIHE CBS3€H, JMINAIONIUX UX TPeX CTeneHed CBOOOABI —
nepeMEIEHUs BIOJIb OJTHOM KOOPAUHATHOW OCHU M TIOBOPOTOB BOKPYT JBYX APYTUX
oceii. Hampumep, ecnm geranb npusmaruueckas (cM. puc. 2.2), TO pojb
YCTAaHOBOYHOM ©a3bl BBIMOMHSAET HWIKHSS TIOBEPXHOCTH, HCHOJb3yeMas s
HAJIOXKCHHUS TpeX CBs3e (Toukm 1, 2, 3), IUIIAOIIUX JETalb BO3MOXXHOCTH
nepemeniarbcsi B HampaBieHun ocu OZ W TOBOpayMBaTBCS BOKPYT OCEH,
napaenbHpix OX u OY. YcranoBounas 0aza oTauvaetcsi OOJIBIION TIIOMAIBIO,
9TOOBI MOXXHO OBIJIO MO BO3MOKHOCTH JaNbIlle PAa3HECTH OMOPHBIC TOYKH, IS
MpUAAHUA JIeTalu OOJbIIEeH YCTOHYMBOCTH.

Hanpasnaroweii Ha3piBaloT 0a3y, HCIOIB3YEMYIO JUIsl HAJIOXKEHUS Ha
3arOTOBKY WM U3JIeJIMe CBS3E€H, JUIIAIONMX HMX JBYX CTENeHeWl CBOOOIbI —
MEepPEMEIIECHHS BIOJIb OJTHOM KOOPAWHATHOW OCH M IMOBOPOTa BOKPYT APYTrOM OCH.
Jlst JeTanu
npusMatuieckoi ¢opmel (cM. puc. 2.2) - 3T0 OOKOBas MOBEPXHOCTH JIE€TalH,
HaJIO)KEHUE dYepe3 KOTOPYH JBYX CBsi3ei (Touku 4, 5) HaA JeTaib JUIIWIO €€
BO3MOXHOCTH TiepeMelieHuss B Hampasieann ocu OY u MoBOpoTa BOKPYT OCH,
napayuenbHo OZ.



Hanpasnstomas 6aza otiingyaercs 0OJbIION NPOTSHKEHHOCTBIO, YTO MO3BOJISET
PaCIONIOKUTh OMOPHBIE TOYKH HA MAKCHMAJIbHOM YJAJICHHH IPYr OT ApPyra U TeMm
CaMbIM YBEJIUYHUTh TOYHOCTH HAIIPABJICHHUS.

OnopHoui Ha3bIBAIOT 0a3y, UCTIOIb3YEMYIO I HAI0XKEHUS HA 3arOTOBKY WJIU
W3JIEHE CBSI3U, JIHIIAIOIICH X OJTHOM CTETIEHH CBOOOIBI - IEPEMEIICHHS BIOTb
OJIHOM KOOPAMHATHOW OCHU WJIM TOBOPOTA BOKPYT KOOPUHATHOM OCH.

B mpumepe Ha puc. 2.2 B KauecTBE OMOPHOI 0a3bl UCIONH30BaHA 3aIHSS CTEHKA
netanu. Yepe3 3Ty MOBEPXHOCTH JAETAIb JUIICHA BO3MOKHOCTH TMIEpEMEIICHUS B
HanpasiaeHun ocu OX (Touka 6). [ onopHoi 6a3bl HE TPEOYETCs MOBEPXHOCTH

OOJBIINX Pa3MEPOB.
i ¢

l}"“

Pucynok 2.3. Cxembl Oa3upoBaHMsl A€Tajel TUIA Te BpallleHUs: a - Baj; O — IUCK

/sotinoti nanpasnaowel Ha3bIBAIOT 0a3y, UCMOIb3YEeMYIO ISl HAJIOKEHUS Ha
3arOTOBKY WJIM M3JIEIHME CBS3€H, JIMILAIOIMIMX HMX YEThIpeX CTENeHeW CBOOOIbI -
NEepEeMEIEHUN BAOJb JIBYX KOOPAMHATHBIX OCEl M MOBOPOTOB BOKPYI 3TUX OCEH.
Hanoxenue cBsizell Ha JAeTalb WIM 3aroTOBKY C IIOMOIIbIO LIMJIMHIPUYECKOU
(KOHMUYECKOW) MOBEPXHOCTU Yallleé BCEr0 OCYILECTBIsAETCA uepe3 ochb (puc. 2.3, a)
Touku 1, 2, 3, 4, OTHOCUTENHHO KOTOPOI OHa 0Opa3oBaHa BpallleHHEeM 00pa3yrolien
PSIMO.

/lsotinoti  onopHoti Ha3BIBAIOT 0a3y, HCIOIB3YEMYIO [UJISi HAJOXKEHHUS Ha
3aroTOBKY WJIM M3JIE€JUE CBSI3€H, JUIIAIONINX UX JIBYX cTeneHed cBoboasl (puc. 2.56,
TOYKH 4, 5) — mepeMenieHni BI0JIb ABYX KOOPJAWHATHBIX OCEH.

B otnuune ot Hampapistoiei 0asbl, ¢ TOMOIIBIO KOTOPOH JIeTalb JUIIAETCS OJHOTO
MepeMeIlleHuss ¥ OJHOTO0 MOBOPOTa, JBOMHYIO OMNOpPHYIO 0a3zy HCHOJB3YIOT AJis
JUUIEHUS JETaIU ABYX [EPEMEILCHUM.

Kak npaBuio, B KauecTBe JABOWHON ONOpPHOW 0a3bl UCHOJB3YETCA IMOBEPXHOCTH
BpaLICHUS.

Ecnu netans nuniaercs Bcex cTeneHei cBOOOIbI, TO CUUTAETCS, UTO OHA UMEET
MIOJIHBIN KOMIUIEKT 0a3, KOTOopble 00pa3yloT KOOPIMHATHBIN yroJ.

N3 paccmotpenHoro nepeyHs 0a3 BO3MOXKHBI YEThIPE BapUaHTa KOMIUIEKTOB 0a3: T7ie
V - ycranoBouHas 6a3a; H - Hanpassitomas 6aza; O - onopHas 0asa; //H - nBoiiHas
HarpasJsromnias 6a3a; /[O - nBoitHas omopHas Oa3a.
V-H-O; V-/10-0; /I[H-O-0; /IH-/]O,
[To xapakTepy nposiBiieHusI 6a3bl MOTYT OBITh SIBHBIMH U CKPBITHIMHU.
Aenoti nazvlearom 6a3y, MAaTEPUATM30BAaHHYIO B BUJIC PEaTbHON TOBEPXHOCTH,
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pa3MeTOQHOﬁ PHUCKH UJIN TOYKH IICPECCUCHUA PUCOK.

Ckpovimoti 6a3o1i Ha3pIBaIOT 0a3y B BHAEC BOOOpakaeMoM IUIOCKOCTH, OCH HIIH
TOYKH.
K ckpbIThiM 0a3aM mpuOeraroT TOT/a, KOTJAa y JETad, 3arOTOBKH OTCYTCTBYIOT
HEOOXOIMMBIE TIOBEPXHOCTH.

Pacuet norpemrHocT 0a3upoBaHUs 3arOTOBKU B IPUCTIOCOOICHUH.

OTKJIOHEHHSI OT TE€OMETPUUECKOH (POPMBI U pa3MEPOB, BOSHUKAOIIKE B TIPOIIECCE
00pabOTKM 3ar0TOBKH, JOKHBI HAXOTUTHCS B MpeeIaxX JOMYyCKOB, ONPEISIISIONINX
MaKCHUMAJIBHO JIOITYCTUMBIC 3HAYCHUSI OTPEITHOCTEH Pa3MepoB U (POPMBI JCTaITH.

ITpu mexannyeckoit 00paboTke obecrneueHre 3alaHHON TOYHOCTH 3aBUCUT OT
BBIOOpA TEXHOJOTUYECCKHUX 0a3 M CXEMbl YCTAHOBKH 3arOTOBOK.
[Tpu pacuete €6 - MOrPENIHOCTH 0A3UPOBAHUS HAJO BBIOJIHSITH YCIOBHE:

€6=[€on)

TJIe €6 - JACUCTBUTEIIPHOEC 3HAUCHUE TIOTPEITHOCTH 0Aa3MPOBAHHS 3aTOTOBKH B
PUCTIOCOOTICHUH.
[€110n] - JOTTyCTHMOE 3HAUCHUE MMOTPEITHOCTH 0a3UPOBAHUSI.

[€10n] = 0 - ® MM

rze O - AOMYCK BbLAEPKUBAEMOI0 pazMepa

0 =ES —EIl (mns orBepcTus)
0=es-el (i Baia)
I1€  ® - TOYHOCTh 0OPabOTKHU, OJy4aeMasl pU BHIMIOJIHEHNN JAaHHOW ONEPALIUU.

IIpy oTCyTCTBMM JaHHBIX O TOYHOCTH OOpaOOTKH, TOJy4YaeMoOd Mpu
BBIMIOJTHEHUU JITAHHOM omepaluy, MOXKHO MPUHUMATh CpPEAHE-2KOHOMHUUYECKYIO
TouHocTh [Tabnuna 31, 32]. JlanHbsie 0 cpeHEe PKOHOMHYECKOW TOYHOCTH MOXKHO
BbIOpATh U3 CIIPAaBOYHHMKA KOHCTPYKTOpPA MO PacuéTy U MPOEKTUPOBAHUIO CTAHOYHBIX
npucnocodsenuit aBropsl B.E. AHTOHIOK U Ap.

[TorpemnocTts 6a3upoBaHuUs BO3HUKAET B pe3yibTaTe 0a3upOBaHUs 3arOTOBKU
B IIPUCTIOCOOJIEHUY IO TEXHOJIOTUYECKUM 0a3am, He CBSI3aHHBIM C U3MEPUTEIbHBIMU
6azamu. IIpu 6azupoBaHUM IO KOHCTPYKTOPCKOW OCHOBHOM 0a3e, sIBISAIOLIEHCS U
TEXHOJOTHYECKOI 0a30i, MOTPEIIHOCTh Oa3upOBaHUs HE BO3HUKAET.

[lorpemHocTs 3akperyieHns 00pa3yercst U3 MOBEPXHOCTEN, BOZHUKAIOIINX 10
MIPUIIOKEHUS CUIIBI 3aXaTHsl U 1pu 3axkatuu. [lpu pabore Ha peBapuTEIHHO
HACTPOEHHBIX CTAaHKAX PEXYIINI MHCTPYMEHT, a TAaK’Ke YIOPbI U KOMUPBI
YCTaHABJIMBAIOT HA pa3Mep OT YCTAHOBOYHBIX MOBEPXHOCTEN MPUCIIOCOOIEHUS 10
MIPUIIOKEHHS HATPY3KHU, TO3TOMY CJIBUT YCTAHOBOYHBIX 0a3 MPUBOIUT K
MOTPEIIHOCTAM 3aKperuieHus . [[orpenHoCTH 3aKpemIeHUs] MOKHO OIPENENSATh

PaCYCTHBIM M OIIBITHBIM IIYTCM AJIA KaXXKAO0I'0 KOHKPECTHOI'O crocooa 3aKpPCIIJICHUA
3aroTOBKH.
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[Tnan BBIMOTHEHUS OTYETA!

1 .Yka3anue TeMbl

2. YKazaHuu 1einmn

3. YcnoBue 3a1aun

4.0nucanue netaiei, onepamuii, 00padaTbiBaeMbIX MOBEPXHOCTEH.
5.Bb100p KOMILIEKTa TEXHOJIOTUYECKUX 0a3 ¢ 000CHOBAaHUEM, aHAIH3
TexHoJIorndeckux 0a3 (3anosHeHue Taomuisr Nel).

6.BbImoTHeHHE OTIEPAIlMOHHOTO ICKH3a.

7.Pacuer norpemHocTy 6a3upoBaHusl.

KoHTponbHBIE BOIPOCHI

Yrto Ha3bIBaETCs MOTPENTHOCTHIO Oa3UPOBAHUS U KOT/Ia OHA BO3HUKAET?
KakoBbl OCHOBHBIE PUHIIUIIBI OA3UPOBAHUS?

HazoBute Buabl 6a3 M0 HA3HAYECHHUIO.

HazoBute BuabI 6a3 1o JUIIAEMBIM CTENIEHSIM CBOOO/IBI.

HazoBute Buabl 6a3 1o xapakrepy MposiBICHUS
Jlutepartypa:

1. B.B.Epmomnaes. Texnonorudeckas ocHacTka. JlabopatopHsIii mpakTUKym. M.:
Axanemus. 2014.

2.B.B.EpmonaeB. YueOnuk. Texnomormueckas ocHactka. M.: Akagemus. 2014.
3.CripaBoyHUK TeXHOJora-mMamuHocTpourels. Tom 1. / Tlox pen. MemepsikoBa

8. K., Kocunogoit A.I'.- M.: MammnocTtpoeHue, 1985.
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METOJUYECKUE YKA3AHUS K MIPAKTUYECKOM PABOTE Ne 2

Tema: CocraBiieHue cxembl 0a3MpOBaHUs

Henab: 3akperieHne 3HaHUN UM NPUOOPETEHHE YMEHUN M HABBIKOB COCTABIICHHMS
cxeM 0a3upoBaHus

MarepuajbHoe o0ecnieyeHue:

-UEPTEKHU AETAIEN

-~T€KHOJIOTUYECKHUM IIPOLIECC OIepaLun

—UWHCTPYKIHUS

-CIIPAaBOYHUK TEXHOJIOTa

3amanue: MpoaHAIM3UPOBATH YCIOBUS OOpaOOTKM W TOBEPXHOCTU 3aroTOBKH,
COCTaBHUTb CXeMY 0a3MpOBAHMS JIs 3aIaHHBIX YCIOBHM, BHITOTHUTH ICKHU3.

IMopsinok BeINOJIHEHHS PAOOTHI:

- aHAJIU3 YepTeKa JIeTalu,

-aHaAJIN3 OTIepalluH,

-orpejiesieHue 0a3 U cXeMbl 0a3HpOBaHMS,

-BBIITOJTHCHUEC 5CKH3a - CXCMbI 6&31/IpOBaHI/ISI

BBEJIEHUE

Ilon é6a3zuposeanuem nNOHUMAETCA MPOILIECC MPUAAHUA 3arOTOBKE, IETalIH,
COOpOYHOM  eNWHHIE, U3JICIUI0 TpeOyeMoro TMOJOXKEHUS OTHOCUTEIHLHO
BBIOPAHHOM CUCTEMBI OTCUETA.
ITon 6a3zoiti moHWMaeTCs TOBEPXHOCTh WJIM BBHIMOJHSIOMIUE Ty Xe (PYHKIIHIO
COYETaHUE TOBEPXHOCTEH, OChb, TOUKA, MPHUHAJJIEKAIIAs 3arOTOBKE, JNETAIM WU
U3JICTIUIO M UCTIOJIb3yeMast JiJis 0a3upoOBaHUS.
Jlnst onpeiesieHus TTOJI0KEHHS JIETalu B MPOCTPAHCTBE HEOOXOAMMO U JOCTATOUHO
UMETh IIECTh OMOPHBIX TOYEK

=l ar

4
¥

7 ; &3 X

Pue, 2.2, Worpsmensse medtn ofeneiod crofai unmaokeivest FeoseTpuseckns
el
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Jrobass cxema Oa3WpoBaHUS, JHINAMOIIAS TEIO IIECTH CTEMEeHEeH CBOOOIHI,
peanu3yercsa C MOMOIIBIO Habopa u3 Tpex 0a3, KOTOpble MNPUHATO Ha3bIBATh
Komniekmom ©6a3. baspl, COCTaBIAIOMIME KOMIUIEKT, Pa3lAYalOTCs JHUIIAeMBIMH
CTeNEeHs MU CBOOOABI M HMX YHCIOM MU B COOTBETCTBHM C JTHM Ha3bIBAIOTCS
YCTaHOBOYHOM, HANPaBILIOLIECH, ONOPHOM, IBOMHOM HAIIPABISIOMIEM W JIBOWMHOMN
OINOPHOM.

Yemanoeounoti Ha3pIBaIOT 0a3y, UCTIONB3YEMYIO NIl HAJOXKEHHUS Ha 3aTOTOBKY WU
W3JIeNIMe CBS3€H, JUIIAIOIUX MX TPEX CTENEeHEH CBOOONBI — IMEepPEMEIECHHs BIOJb
OJIHOW KOOPAMHATHOW OCH U TOBOPOTOB BOKPYT JIBYX APYTHX OCEH.

VYcranoBouyHasg 0a3a OTJIMYAETCSA OOJBIION IIIOMIAJbI0, YTOOBI MOXKHO OBLIO IO
BO3MOXXHOCTH JIaJIbIII€ PAa3HECTH OIMOPHBIE TOYKH, I MPUIAHUS JETaId OONbIIeH
YCTOWYHMBOCTH.

Hanpasnaroweri Ha3piBaloT 6a3y, UCMIONB3YEMYIO JUIS HATO)KCHHS HA 3aTOTOBKY
WM U3JICNIAE CBSI3EH, TUIIAIONINX MX JIBYX CTETICHEH CBOOOIBI — MEPEeMEIEHHUS B0
OJIHOM KOOPAMHATHOW OCH Y IOBOPOTA BOKPYT JIPYTrOM OCH.
Hampagnsromas 6a3a otminyaercs OOJbIION NPOTSHKEHHOCTHbIO, YTO IMO3BOJISET
PaCIONIOKUTh ONMOPHBIE TOUYKM HAa MAKCUMaJIbHOM YyIaJ€HUM JAPYT OT JIpyra U TeM
CaMbIM yBEJIUYUTh TOUHOCTh HAMPABIICHHUS.

Onopnoti Ha3bIBAlOT 0a3y, HUCHOJIB3YEMYIO MJisi HAJO)KEHUSI Ha 3aroTOBKY WIIU
U3JIENINE CBSI3M, JIMIIAIOUIEH MX OJHOM CTemeHH CBOOOABI - MEPEMELICHUS BJIOJIb
OJIHOM KOOPAMHATHOM OCH WJIX II0BOPOTA BOKPYT KOOPAUHATHOM OCH.

Jli1g onopHOi#t 6a3bl HE TpeOyeTCsl MIOBEPXHOCTU OOJIBIINX Pa3MEPOB.
Y ¥

o ...‘,.m_‘/ 3 h

ay Iy

Pucynok 2.3. Cxembl Oa3upoBaHus AeTajei TUIA Tl BpallleHUs: a - Bajl; O — AUCK

Heounoii nanpaénaower Ha3bIBAIOT 0a3y, HCIOJNB3YEeMYIO U HAJOXKEHUS Ha
3arOTOBKY WJIM M3JEJHME CBS3€H, JMINAIOIMIMX MX YEeThIpeX CTelneHel CBOOOIbI -
IIEPEMELICHUN BIO0JIb ABYX KOOPAUHATHBIX OCEU U IIOBOPOTOB BOKPYT ITUX OCEH.

eouinoii onoproti Ha3bIBAIOT 0a3y, UCIOJIb3YEMYIO JJISi HAJIOKEHHS] HA 3arOTOBKY
WM M3JCJIMe CBSI3eH, JIMINAIOIIMX UX JABYX CTereHel ¢cBoooab! (puc. 2.36, Touku 4, 5)
— IEPEMEILIECHUN BJOJIb IBYX KOOPAUHATHBIX OCEH.

Ecnu perany numaercs Bcex creneHed cBOOOMABI, TO CUUTAETCS, YTO OHA HMeEET
MOJIHBIN KOMIUIEKT 0a3, KOTOpble 00pa3yloT KOOPIMHATHBIN yTroJ.

N3 paccmoTpeHHOro nepedns 6a3 BO3MOKHBI YEThIPE BapHaHTa KOMILJICKTOB
0a3:
rae V - ycranoBouHas 0asa; H - Hampasisitomnias 6a3a; O - onopHas 6a3a; /[H -

NBOIHAs Hampasisitonias 6asa; //O - nBoiiHas oropHas Oasa.
14
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[1naH BBIIIOTHEHUS OTYETA:

1 .Yka3anue TeMbl

2.YKazaHue 1enu

3.YcnoBue 3a1aun

4.Ananu3 yepTexa JeTai,

5.AHanu3 oneparuu,

6.0Omnpezaenenue 6a3 U cxembl Oa3UpoBaHUS,
7.BbINIONTHEHNE 3CKU3a - CXEMbl 0a3UPOBAHUS.

KoHTponbsHbIE BONTPOCHI
baszupoBanue. basa.
[TpuHIMIBI 0a3UpPOBAHUS.
HazoBute BuibI 6a3 M0 HA3HAYECHHUIO.

HazoBute BH/bI 0a3 10 JIMIIAEMbIM CTEIICHSIM CBO6OIIBI.

HazoBute Buabl 6a3 1o xapakrepy MposiBICHUS
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METOJIMYECKME VKA3AHUS K IIPAKTUYECKOM PABOTE Ne 3
Tema: Pacuer ycunus 3akxumMa 3aroTOBKM B IPUCIIOCOOICHUH
Lenp paboTsl: 3aKkpenuTh yMEHUE IPHU pacyeTe YCUIHM 3aK1UMa 3arOTOBKU
Martepuaiibl 1 TOCOOUS:
1. yepTexu (3CKU3BI) AeTajeh, METOAUYECKUE YKa3aHUSI.
2. Jlutepatypa:
1. B.B.EpmomnaeB. Texnonornueckas ocHacTka. JIabopaTtopHblid MpakTUKyM. M :
Axanemus. 2014.
2..CnpaBoyHuK TexHoJora-mamuHocTpoutens. Tom 1./ Tlox pen. MemepsikoBa
B.K., Kocunosoii A.E.- M.: Mamunoctpoenue, 1985.
3.B.B.EpmonaeB. YueOnuk. Texnonornueckas ocHactka. M.: Akagemus. 2014.
4.B mnomoiib MOJOJOMY KOHCTPYKTOPY CTaHOUYHBIX mnpucnocodienuii. B.E.
AHTOHIOK - MuHCK: «benapycb» , 1975 .
3ananue:
Paccuntath cuiIbl U MOMEHTHI pe€3aHUs, YCWIHE 3a)KMMa IIpU CBEPJICHUU
OTBEpCTUH B AeTanu. VicXoaHble JaHHBIE 3aaHbl B MHAUBUAYAJIbHBIX BAPUAHTAX B
TabJIMile BAPUAHTOB. BBIMOIHUTE ACKU3 0a3UpPOBAHMUSL.

Tabnuia uCXOHBIX JaHHBIX K pacuery ycuind 3axuma W npu cBepiaeHuH
OTBEpPCTUH MPUBEJEHA HUXKE.

Tabmuna - UcxoaHble JaHHBIE

JMaMeTpalbHbIE Pa3Mephl OOPHON
HOBEPXHOCTH

Neo Marepuan I,otB So d D

BapuaHTa 3aroTOBKH MM MM/00 MM MM
1 12 0,20 40 100

2 18 0,36 50 180

3 14 0,28 60 190

4 20 0,40 70 220

5 16 0,32 55 200

Crainb

6 6,=750 Mna 21 0,40 45 250

7 15 0,33 65 270

8 16 0,28 75 310

9 19 0,50 50 210

10 17 0,4 60 180

17



BBenenune

3a)KUMHBIMU HA3bIBAIOT MEXaHU3MBI, YCTPAHSIOMINE BO3MOKHOCTh BUOpAIIUU
WIA CMEIIEHUS 3aroTOBKH OTHOCHTEIHHO YCTAaHOBOYHBIX JJIEMEHTOB O]
JEHUCTBUEM COOCTBEHHOTO Be€ca W CHJI, BO3HMKAIOLIMX B Ipouecce o0padoTku
(cOopkmu). OcCHOBHOE Ha3HAYEHHUE 3aXKUMHBIX YCTPOWCTB — oOOecredyeHue
HAJIGKHOTO  KOHTaKTa  3arOTOBKM  C  YCTAaHOBOYHBIMH  DJIEMEHTAMH,
MpeaynpexIeHue ee CMEeIleHns U BUOpanuid B mpouecce o0padOTKH, a TakxKe s
o0ecrniedeHust MPaBUILHOW YCTAHOBKH U IIEHTPUPOBAHHUS 3aTOTOBKH.

K »snemeHTapHBIM 32KHUMHBIM YCTPOHCTBAM OTHOCATCA MpOCTEHIINe
MEXaHU3MBbI, HCIIOJIb3yeMble [JIsl 3aKPEIUICHUs 3arOTOBOK WJIM BBITIOJTHSIONINE
POJIb MPOMEKYTOUHBIX 3BEHBEB B CIIOKHBIX 3Q)KHUMHBIX CUCTEMAaX:

BUHTOBEIE;
KJIMHOBEIE;
OKCIIEHTPUKOBEIE;
PBIYaKHEIC,
[ICHTPUPYIOIIIHCE;
peeUHO-phIYaKHEIE.

Bunmoevie 3asxcumol.

BurHTOBBIE MEXaHU3MBI HIMPOKO MCIOJB3YIOTCS B MIPUCIIOCOOTIEHUSIX C PYUHBIM
3aKpEIUICHUEM 3aroTOBOK, C MEXaHU3UPOBAHHBIM MPUBOJOM, a TaKXKe Ha
aBTOMAaTUYECKUX JIMHUSIX IPU UCIOJIB30BAHUN IPUCIIOCOOIEHUN-CITYTHUKOB.

ocmouncmeom ux SBISIETCS NMPOCTOTA KOHCTPYKIMH, HEBBICOKAsi CTOUMOCTD
Y BBICOKAsl Ha/IE)KHOCTh B paboTe.

BuHTOBBIE MEXaHU3MBI UCHOIB3YIOM KAK JUISI HEIIOCPEICTBEHHOTO 3aXUMa, TaK
U B COYETAHUU C IPYTUMH MEXaHU3MaMH.

Cuny na pykoamke, HEOOXOTUMYIO JJI CO3JaHUS CWIbl 3akuMa Q, MOXHO
paccuuTaTh 1o hopmyIie:

r
W:Q—‘;itg(aJrg)

rae e~ CpeaHuil paauyc pe3nObl, MM;
¢- BBUIET KJIFOYA, MM,
oL — YTOJI oAbeMa pPe3bObl;

(— yroJ TpeHus B pe3b00BOM mape.
Pemenue:
Onepaumsi: CepnunbHasa ¢ YIIY Ha cranke moxaenu 2P135®@2. Jleranb
0a3upyeTcs Mo OTBEPCTHUIO U TOPILY.

18



: D

>

Puc. 3.3. — Cxema 3axuMa 3aroOTOBKHU

[Ipucnocobiienre COCTOMT U3 KopIyca - IJIUThI, HA KOTOPOM YCTaHOBJIEHA
BTYJIKA CO IIMOHKOW Mg Oa3upoBaHWs 3arotoBku. Ha BTynke O0asupyetcs
IIEHTPAJTbHBIM OTBEPCTUEM, TOPIIOM M IIIMOHOYHBIM MTa30M 3ar0TOBKA.

basupoBaHue nmosHOE, 3ar0TOBKA JIUIIAETCS MIECTH CTENIEHEN MOBUKHOCTH.

3akperieHue JeTajau MPOU3BOIUTCS BPYUHYIO.

[Ipon3BouM pacueT MOMEHTA PE3aHUsl IO PEKUMAM PE3aHUS:

KpyTsmuii MOMEHT pe3aHus Mpu CBEPIICHUH PACCUUTHIBAETCS O (hopmyIe:

Mk = Cwm * I* 57 Kp, Krc * M
rae Cwm - CONSt 1j1st TaHHBIX TAOIMYHBIX YCIOBHHA PE3aHUs;
X, (, y - TOKa3aTe/IM CTEICHEH ISt TAOIMYHBIX YCIIOBUN PE3aHMS;

Kp- MOTIPABOYHBIN KO2(PHUITUCHT, YYUTBIBAIOIINAN CBOMCTBa
oOpabaTbiBaeMOro MaTepuasa.

Cm =0,0345;q=2.0;y=0,8; [2 c. 281]
n
Kp = Kwmp= (:—;) ;
np =0.75 [2c. 264]
IIpouszeooum pacuem neob6xooumozo ycunusa 3axcuma \W:
K Mk'n

3/ p2-d2

W = k¢ [2,6172)

rae K- koaddunment 3anaca;
N =1 - KOIMYECTBO OJTHOBPEMEHHO pa0OTAOIINX CBEPIL;
f = 0.25 - koaddunmeHT TpeHUs

19



D, d - tnamerpanbHbie pa3Mepbl OMOPHOM MMOBEPXHOCTH B MM;

rac

K= Ko' Kl' Kz' Kg' K4' K5
Ko=1,5- rapantupoBanHsblii ko3ppunueHt 3anaca [7, c. 164]

K1=1,0 - yuutsiBaeT coctosinre 6a30BOM MOBEPXHOCTH [2, ¢. 164]

K>=1,5 - yuutbiBaeT u3HOC UHCTpYMEHTa [2, c. 164]

K3=1 - yuutsiBaeT npepsiBUCcTOE pe3anue [2, c. 165]

Ks= 1 - nns MexaHU3UPOBAHHOTO 3akuMa [2, . 165]

Ks= 1 - yuutsiBaeT crioco® ycTaHOBKH [2, ¢. 165]
K=1,5¢1°1,5¢11¢1=225
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METOJUYECKHUE YKA3AHUS K MPAKTHYECKOM PABOTE Ne 4
Tema: «Pacuet 06pa3ioB NpUCOCOOICHUHN € 3aKUMaMHK PA3JTMYHOTO TUIIA

Heas paborbi: O3HAKOMUTHCS C OOpasllaMu MNPUCTOCOOJIEHUN C 3aKUMaMU
Pa3TUYHOTO THUIA; U3YYUTh METOAMKY OMpPEICICHUS CHJI 3a)KMMa, JTEHCTBYIOIINX
Ha 3aTOTOBKY.

3ananue

N3yynuTh KOHCTPYKUHMIO W TPUHUUI JEUCTBUS CTAHOYHOI'O MPUCIOCOOJEHUS IO
cO0pouHbIM uepTexxkaMm. OnpenenuTsb CHIly 3aKuMa.

Hcxonnblie naHHbIE:

Ne PacuetHoe
HUcxonuas
BapuaH HanmenoBanue mpucrmocoOieHus q aBJICHUE
cuia
Ta ’ MH/M

1 MHOromMecTHOE MIPUCTIOCOOICHUE TSI 0.4
dpe3epoBanms maza ’

I1 o
2 PHUCIIOCOOJICHUC I HAPC3KH L 5’0

CCTMCHTHBIX IHIIIOHOK

[Tpucnocobnenue s GppesepoBanus

3 . 120 —
IJIOCKOCTH pa3beMa BKJIabIIICH

4 |KoHmykTop 100 —

5 Tucky MHEBMAaTHUYECKHE 0,4

6 ITpucnocobienre it CBepACHUS 0,5

7 |Tucku 3KCIIEHTPUKOBBIE (MOEIID) 150 —

3 ITpucnocobienne it ppe3epoBaHus KIMHBEB 160 .

(Mopenn)

MarepuanbHoe o0ecriedeHue:
1. CoopouHbIe YEPTEKHU MPUCTTIOCOOTICHUH.

Jlureparypa:
1. B.B.EpmonaeB. Texnomoruueckas ocHactka. JlabopaTopHblii mHpakTHKyM. M.:
Axanemnus. 2014.
2.B.B.EpmonaeB. YueOnuk. TexHonmorndyeckas ocHactka. M.: Akagemus. 2014.
3.CnpaBoyHuK TexHojora-mMamuHoctpoutend. Tom 1. / Iloxn pea. MemepsikoBa
B.K., Kocunosoit A.I'.- M.: MammHoctpoenue, 1985.
4.B noMouib MOJI0I0MY KOHCTPYKTOPY CTaHOUYHBIX Ipucnocobnennit. B.E. AHTOHIOK
- Munck: «bemapyce» , 1975 r.

5. Tabnuibl TPUTOHOMETPUUECKUX (PYHKITHIA.

BBIINIOJIHEHUE PABOTDI:

1- UByuuTth Ha3HAUYCHHE, KOHCTPYKIUIO TPUCTIOCOOJICHUSI M OTBETUTH Ha
CJIEAYIOIIHE BOIPOCHI:

-V KAKOI'0 CTaHKa MPCAHA3HAYCHO JaHHOC HpI/ICHOCO6HeHI/Ie?
21



-KaKye OBEPXHOCTH JIETANIU SABJISIIOTCS YCTAHOBOYHBIMU Oa3aMu Mpu 00paboTke B
JTAHHOM TMPUCTIOCOOJICHUU ?

-Haueprturte onepanroHHbINi 3CKU3 00pabOTKHU JI€Talld B JAHHOM MPUCIIOCOOJICHHH,
MOJIB3YSCh YCIOBHBIMU 0003HaueHusiMu onop u 3axumoB 1o 'OCT 3.1107-81.
-CKOJILKUX CTeleHeld CcBOOOAbl JMIlleHa oOpabaThiBacMas 3aroToBKa B
pUCIOCOOIeHUN?

-HazoBute yCTaHOBOYHBIE SJIEMEHTHl MPHUCIOCOOJICHUS U JIaWTe KPaTKYIO
XapaKTEPUCTUKY UM.

-HazoBute 3aXMMHBIE SJEMEHTHI MNpucnocoOieHus. [ns KoMOMHUPOBAHHBIX
3KMMOB YCTaHOBUTH CTPYKTYPY (IMTHEBMOIWIMHAP JIBYXCTOPOHHETO IEWUCTBUS -
phIyar - KJIMH; BUHT - KJIUH U T.JI.)

-Haueptuth pacueTHyr0 cXemy JiJIsl ONIPEACIICHUS] CUIIbI, JCHCTBYIOIICH Ha
3arOTOBKY, MOJIb3YACH YIPOIIEHHBIMU U300paKEHUSIMU YCTAHOBOYHBIX U
3KMMHBIX 2JIEMEHTOB, YKa3bIBasi HEOOXOAMUMBIE UX MapaMeTpbl (AUaMETPhI
IIUJIUHPOB, IITOKOB, YTOJI KOHYCA, MapaMeTpbl pe3bObl, TJICYH PHIYaroB  T.].)

S|
)z b R N5 ——
e =N I L W 7
L W 2 V7777

Puc.1 Ilpumep pacueTHO# cXxeMbl Ui onpeesieHns ycuus 3axuma W
3. 3aMepuTh HEOOXOAUMBIE MMapaMeTpbl NPUCIIOCOOJIEHUS W 3aHECTH HX B

Ta0IHIy:

O0o3HayeHue
mapamMeTpoB

3HaueHue

4. OnpenenuTh yCUIINE 3aKNUMa TI0 COOTBETCTBYIOIIEH dopmyie.

4.1 Cuna, pa3BuBaeMasi BAHTOBBIMH 3a)KHUMaMHU, OTIpeieliseTcs o Gopmyie:

_ Ql
~ 0,5d,[tg(a + @) +K] (1)

rac, Q - UICXOJHad CHJIa, YCHIINEC, ITPUIIOKCHHOC K TaCYHOMY KIIIOYY HWJIH K

pykosTke, H;

1 - nMHA KITF0Ya Wi pyKOSTKH, MM (1=14d,);

dy - cpennuit quameTp pe3bObI, MM (yCTaHABIMBACTCS MO TaOJHIAM pe3bd — cM
[7D);

a - yrois moabema pe3bosr (tga = t| ndy, rie t - mar pe3sosl, MM - cM [7]);

¢! - yron TpeHuns B pe300BOM COeAMHEHHH (171 METpUUECKUX pe3bd ¢ = 6°34%);

K - ko3 duirenT, yuuThIiBalonMi TpeHUE Ha TOPIIE TaKK UM BUHTA. 3HAUYCHHE
22



K nis pa3nuuHbIX ciydaes:
-BHHT cO cepuueckuM onopHbeIM Topriom K=0 (puc. 2, a)
-BUHT C TUIOCKUM OMOPHBIM TOPIIOM (puc. 2, 0)

d
K=0,6xfXxXz; z= 2
-BHHT C KOJIbLIEBBIM OMIOPHBIM TOPIIOM WJIM Taiika (puc. 2, B, T)
D3 — D3 B
K=033f_2—F (3)
DHap — Dgy
a) 0) B) r)
= ZeL 1 7 7 /;V 7 7
A || Db
D, Dyap

Puc. 2 Bunrosoit 3axum: a) co cdepraeckum TOPIOM, 0) ¢ mTockuM Topriom
B) C KOJIBLIEBBIM TOPLOM, T') ¢ TaiKoii

B ¢opmynax:

f- ko3 punMeHT TpeHNs Ha KOHIIE BUHTA WJIM Tailku, 00bIYHO paBeH 0,1;

I - paguyc onmopHoro Topua oonra, mm; r=0,4dgHy pe3nOBbI;

Duap 1 DeH - Hapy>kHBIN U BHYTPEHHUN JUAMETPhI OTIOPHOTO KOJIBIIEBOTO TOPIIA
BHHTA WJIN TallKU, MM.

4.2 Ycunue, pa3BUBaeMOE dKCIEHTPUKOM (puc.3) onpenensercs no hopmye:
Ql ‘
W= ) 4
p[tg(a+ ¢) + tgo, ()

rae, Q - ucxomHas cujia, yCwiIne, MPUIOKEHHAs K pykosTke, H;

Puc. 3 DkcueHTprKOBEIH 3aXKuM
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¢ - TIIEUO PYKOSITKU (€€ JJINHA), MM;

P - paAuyc SKCLEHTPUKA B TOUKE KacaHUs. Y KPYroBOI'O SKCIEHTPUKA IIPH
nosopore Ha 90°:

D
p90u = ZCOS(X ) (5)
a - YroJl oJbeMa dKCIIEHTPUKA. Y KPYTrOBOTO SKCIIEHTPHUKA Mpu noBopoTe Ha 90°:
21 _
g max = D’ (6)

@ ¥ @' - yraBl TpeHHS Ha MOBEPXHOCTAX CONPHKOCHOBEHMS SKCIEHTPUKA C
3a5KMMAeMOM JIETAJIBIO U €r0 OChI0 COOTBETCTBEHHO. OOBIYHO ¢ = ¢pl= 5°43

4.3 Ycunue, pa3BUBa€MOE OJTHOYKOCHBIM KIIMHOM, OTIPEACISICTCS 0 (hopMmyIie:
_ Q
tg(a + @) + tgp, ’

-

(7)

rae, Q - cuia, nmpuioKeHHas K KiuHy, H;
0. - YTOJI cKoca KIIMHa, TPal.;
¢ - YTOJI TPSHHSI 110 HAKIIOHHOW IMOBEPXHOCTH, TPajl.;
@' - yroJa TpeHHs o FOPU3OHTAILHON TOBEPXHOCTH, IPajl.;
00BIYHO @ = @ = 5°43

W W
Fmp &
aQ S B
2
~]

- F oo

Pucynok 4 - OqH0yKOCHBIM KIUH
4.4 Vcunue, passuBaemoe pbraarom W, ONPEAEIIETCS U3 YCIOBHS PABHOBECHS
peryara (puc.5). Peyar B CTaHOUHBIX NPHCIOCOOIEHHAX HCTIONB3YeTCsl 0OBIYHO
AL YCUJICHUSI TIPUSTOKEHHOM CHITBI P.

a /DG=MZTX&'
[1(7-_-1,7—

Pucynox 5 - Cxema ppr4ara
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4.5 Vcunme Ha mToke MHEBMATUYECKUX LMIHMHAPOB (PUC.6) OMpPeaesioT 10
dbopmymam:

a) . 0)
] na -
[ h A A L /‘D wq jl L W JD [
; r | !
Z % 7, %

PrcyHok 6 - TTHeBMOLMIMHIPSL: ) OJHOCTOPOHHETO AeHCTBHS, 6)
JIBYCTOPOHHETO AECUCTBUS

a)  JUIS IWIMHJIPOB OJJHOCTOPOHHETO JAeUCTBUS (pUC.6, a) MPH MOJade CKATOTO
BO3/lyXa B OECHITOKOBYIO MOJOCTb:

D2

T
Pur = —=Pn-Qp; (8

0) JUIS  [WJIMHAPOB JBYCTOPOHHErO JEHCTBUS IIPH MOjade BO3JayXa B
6eCIHTOKOBy1'O ITOJIOCTHh.
nD?

Prr = ——Pn; 9

B) Ui UWJIUHAPOB JIBYCTOPOHHEIro JEWCTBUS TpU ToOjade BO3ayXa B
IITOKOBYIO MOJIOCTD:
n(D? — d?)
Py = ——4——Pr1 ; (10)

B stux dhopmymax:

D - nnameTtp nmiIMHApPA, MM;

d - nmamerp mIToKa, MM;

p - JaBleHue BO3ayXa, HM/M?;

N - kKo3hPUIHEHT MOJAE3HOTO NEeUCTBUS IMWINHIPA, TPUHUMAEMOU OOBIYHO
paBHbIM 0,75;

Qnp - ycunue conpoTuBieHus npykuHsl. O6sryHO mpuHuMaercs 0,2Puit-

5. OdbopmuTh OTYET U cAenaTh BBIBOABI O paboTe. B BBIBOgax ciemyeT yka3aTh
Ha3HAYeHUE MNPUCHOCOOJIEHUS U CHUILY, JCHCTBYIOIIYIO Ha 3aroTOBKY, a TaKke
MPEUMYIIECTBA KOHCTPYKITUU TTPUCTIOCOOICHHUS.

CnucokK UCNOoIb3yeMOn TIUTEPATYPhL:

1. B.B.EpmomnaeB. TexHonoruyeckas ocHacTka. JJabopatopHsiit mpaktukym. M.:
Axkanemus. 2014.

2.B.B.EpmonaeB. YueOnuk. Texnonorudeckas ocHactka. M.: Axkanemus. 2014.
3.CrpaBouyHuK TexHojora-mamuHoctpourens. Tom 1./ Tlox pen. MemmepsikoBa
B.K., Kocunosoii A.E.- M.: MamuHoctpoenue, 1985.
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4.B moMouIs MOJIOAOMY KOHCTPYKTOPY CTaHOYHBIX Npucnocodsenuid. B.E.
AHTOHIOK - MuHCK: «benapycb» , 1975 .

5. UepnakoB b.U1. Texnonormueckas ocHactka - M,: M3n. neHtp «Axkamemus»,
2005 r.
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METOJIMYECKUE VKA3AHUSA K IIPAKTUYECKO! PABOTE Ne 5

Tema: «PacyeT MEXaHU3UPOBAHHOI'O IIPUBOIAY
Lenb paboTsl: 3aKkpenuTh yMEHUE IPHU pacUeTe YCUIIMM 3aK1UMa 3arOTOBKU
Marepuansl 1 mocoOus: 4YepTeKu (ICKU3bI) AeTanei, METOANYECKUE YKa3aHUs
Jlutepartypa:
1. B.B.EpmonaeB. Texnonoruueckass ocHacTka. JlabopaTopHbIii MpakTUKyM. M.:
Axkanemus. 2014.
2.B.B.EpMonaeB. YueOnuk. TexHonoruueckasi ocHactka. M.: Akagemus. 2014.
3.CnpaBoyHuK TexHoJora-mamuHoctpoutens. Tom 1. / Tlog pea. MemepskoBa
B.K., Kocunosoii A.I'.- M.: Mamunoctpoenue, 1985.
4.B moMouIs MOJIOZIOMY KOHCTPYKTOPY CTaHOYHBIX npucnocodnenuid. B.E.
AHTOHIOK - MuHCK: «benapycb», 1975 r.

3ananue: Paccuntars ycuiine 3aKuMa Py CBEPJICHUHM OTBEPCTUH B J€TaIU
Y ONPEENIUTh TUaMETP MOPIIHSA TUAPOLMIMHAPA MPU JUAMETPE IITOKA 22 MM.
Br16path ruipouuianHAp.
BoimosnHuth 3cku3 6azupoBanus. Tabnuiia MCXOAHBIX JaHHBIX PUBEICHA HIKE.

Tabmuna - UcxoaHble TaHHBIE

No M xp., vint D. mu d. vy N, KOJIMYECTBO
Bapuanra |Kl'c . MM OTBEPCTHUI
1 1200 150 12 6 2
2 1100 140 10 8 3
3 1300 160 14 4 4
4 1000 140 10 6 2
S 1100 150 12 8 6
6 1050 140 10 4 3
7 1200 130 15 8 5
8 1110 135 16 10 4
9 970 145 14 8 6

10 1210 155 17 11 3
Ilpumep pacuema:

Onepauust CpepaunbHas ¢ YIIY ©Ha cramke wmogmenu 2P135®2. Jleranb
0a3upyeTcs Mo OTBEPCTHUIO U TOPILY.
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5
O
y

Pucynok -1 Cxema 3axuma 3aroToBKu

[Ipucnocobienre cCOCTOUT U3 KOpIyca KOpoOuaToro TUmna, BHyTpU KOTOPOTO
PacoiOKEeH TUAPOIPUBO/I.

Ha BepxHell MOBEpXHOCTH KOpIyca YCTAHOBJIEHA BTYJIKA CO IUIMOHKOM st
O0asupoBaHus 3arotoBku. Ha BTynke Oasupyercss LEHTPaJIbHBIM OTBEPCTHEM,
TOPLIOM M IITOHOYHBIM NIA30M 3ar0TOBKA.

BaBI/IpOBaHI/Ie ITOJIHOC, 3aroTOBKa JIMIMIACTCA ICCTH cTeneHen IIOABM>XKHOCTH.

3aKp€l'IJ'I€HI/I€ ACTAJIN IIPOU3BOAUTCA C IIOMOIIBIO THUAPOIIPHUBO/IA.

HpI/ICHOCO6J'I€HI/I€ Ha CTaHKC 6a31/1pyeTc;1 C IIOMOIIBIO INCHTPOBUKA H
IITTOHKH.

[TpousBoaMM pacyeT HEOOX0AUMOTO ycuius 3axuma W:

K-Mk- _
W=-0— «lc [2 cl72]

3/ D242
raie K- ko3¢ dumnuent 3amaca;
M xI'c s wmm [pa3nen 2.4.4.1]
N =1 - KOAMYECTBO OJTHOBPEMEHHO paOOTAOIINX CBEPIT;
f=0.25 - koapdurueHT TpeHUS

D, d - namameTrpasibHbIe pa3Mephl OIMIOPHOM MTOBEPXHOCTH B MM;
K= Ko‘ Kl‘ Kz‘ Ks‘ K4° K5
Ko=1,5[7, c. 164]- rapanTupoBanHbIii KO PUITUEHT 3amaca

K1=1,0 -yuurtpiBaeT cocTossHHE 0a30BOM MOBEPXHOCTH [2, ¢. 164]

K>=1,5- yuutsiBaeT U3HOC UHCTpyMEHTa [2, c. 164]
K3=1 -yunuThiBaeT npepsiBUCTOE pe3aHue [2, c. 165]
Ks= 1 - nns MmexaHU3MpOBAHHOTO 3akuma [2, c. 165]
Ks= 1 - yuntsiBaeT cioco0 yCTaHOBKH [2, c. 165]
K=1,5¢1°1,5¢1¢1°1=225

[Ipuaumaem naBnenne mMacia B cucteMe p = 10 ml]a.
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3Has ycuiue 3axuma Q, pazBuBaemMoe MPUBOJOM:

Q=p- S,

IIPU IJIOIIAIM paboyeil MOBEPXHOCTH MOPIIHS S:
S=n/4-(D*-d?
rae D - nuamerp nopuns

d =22 MM - IpUHATBII KOHCTPYKTHBHO TUAMETP IITOKA,
OnpenensieM HauMeHbIIUNA quameTp nopiHs D, eciu Q = W:

D= V(4 Q/n py+ d

[TpuHEMaeM THAPOLUMIMH/IP C THAMETPOM ITOPIIHS npu
auameTpe mroka J22.

Brimonnenue oruéra:
Tema paboThI:
Ienb paboOTHI:

BrimonHerne paboThl:

1.PaccunTaTh ycuine 3aKuMa

2.0npenenuTh JuaMeTp TMOPIIHS THAPOUMINHAPA IPU JUAMETPE IITOKA 22 MM.
3.Be1Opath rupoIMIIHID.

4.BBITIOJTHUTE 3CKU3 Oa3UpOBaHUS

Ilpumep 1.

Onpenenuts TOTpeOHOE 3aKUMHOE YCWUJIME TpU MPEABAPUTEIHLHOM
o0TaYyMBaHWMU CTAJIHHOM 3arOTOBKH 10 quamerpa S0 MM ¢ riIyOuHOM pe3aHus 3 M,
S = 0,5 mM/06 u3 cramu 45 o, =600MIla mpu ee 3akperyieHUH B TPEX KyJIauKOBOM
MaTpoHe.

3aroToBKa - ropsifaekaTaHblid mpokat J60 MM.

[IpoBepuTh [OCTATOYHOCTH 3aKMMa B CTAaHAAPTHOM TpPEX KyJIauKOBOM
MaTpoHe.

Pewenue

Ilo HopmaTuBam omnpenensem ycunusi pe3anusi (P, u Px) nng 3agaHHbIX B
npumepe yciaoBui. Pesernr mpoxogHoW, ¢ IUIACTUHKOW TBepaoro cruiaBa T15K6,
yroa ¢ =45°; 1=30°; r = 2,0 mm.

P, =C,, t-S** Vv *¥ .K [ke]
P, =C,, t-8" Vv ™ .K [ke]
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JUist mosydyeHHsl pe3ysibTaTa B HBIOTOHAX HEOOXOAMMO HailJieHHbIE
3HA4YEHUS CUJI YMHOKUTH Ha 10.

[ToacraBnsiem manubie u3 Tadauis 22 ([1], c. 273), nomydum:
P, =300-3-0,5%.100%%. 1 =270 *10 = 2700 H; P,=1110H

VYuuThiBasi, 4TO MOBEPXHOCTh TOPAYEKATAHOIO MpoOKaTra rpyda, a KyJayku
MaTpoHa UMEIOT HACEUKy, NpUMeM KOd(D(PUIUEHT TPEHUs MO IMIMHIPUYECKOU
noepxHoctH £1=0,25.

Onpenenum kodpdunmeHT 3amnaca no Gopmyse
K = Ko'K1'K>' K3 K4'Ks-

B cooTBeTcTBUU C peKOMEHAANUAMU K 3TOW (hopmyIe, ¢ y4eTOM 3aJaHHBIX
yCcJIOBHM  00pa0oTKHM, OyaeM HMETh  CIEAyIolue 3HA4eHUs  YaCTHBIX
K03 (HUIIMEHTOB:

Ko = 1,5 K1 = 1,2 (uepHoBas o6paboTka)
K2=1,0 (nnsa cocrapnsronieit P, cm. Tabnuiy 2.4.)
K2=1,6 (mnsa cocrapnsromieit Py, cM. Tabmuity 2.4.)
Ks3=1,0 (menpepsiBHast 00paboTKa)
Ks= 1,4 (3akperuieHre BpyUHYIO)
Ks= 1,0 (yn1o6HOE MMOJI0KECHHE)

Toraa nomyyum:

Hna P,—  K=1,51,2.1,0-1,0-1,3-1,0 = 2,34

Hns Py—  K=1,5-1,2.1,6-1,0-1,3-1,0 = 3,64

[Ipenmonaras, urto 3-Q-f1 > Py ompenenum cuiy 3akuma 1o dopmyne la,
TaOIUIBI 2.2 T.€.

2k -M
Q =
3-f, ‘D
T.K. M =P,*D/2. TO MOCJIE€ TIOJICTAHOBKH B (JOPMYITY, TIOTYIHM

k-pP -d P -
Q — z obp :234 Pz 54 :]_26 -PZ :280 .
3-f,-D 3-0.25 -60 45

Q =2.80* 2700 = 7560 H (1-m xymaukom) > Py = 1110 H
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[IpoBepuM, BBINONHAETCS JM CHCIAHHOE JONYIIEHUE O HE CMEIICHUU
3arOTOBKH BJOJIb OCH I1I0J AJeNCTBUEM Py

3-7560 > Px *2,0- Pz > Px
3*7560= 22680 H; (3-ms Kynaykamu), 1110*2,0* =2220 H,
T.e. Pz>Px
22680 H> 2220 H

Otcroma cremyer, 4To, XOTsS Py MOXET, 3a CYET 3aTyIUICHHS] WHCTPYMCHTA,
Bo3pactu B 1,6 paza, a Pz > Px, To ycioBue BbIIOTHSIETCS.

Takum obpazom, norpedHoe 3axxumMHoe ycwine Q = 7450 H = 745 xI'c.

OG6mee ycunue, co3gaBaemMoe TpeMs KyJadkaMH MaTpoHa, cocTaBUT 22680
H nnmu 2260 xI'c.

Cpagnum nonyuenHnvle pacuemom TIOTPEOHBIE YCWIHS C YCHUIIUSIMH,
CO3/1aBaCMbIMU YHUBEPCAJIbHBIM CIUPATHHO-PECUHBIM TATPOHOM C KIIFOUEBBIM
3axumMoM mox. TC-25.

J{nst 3TOro BOCMOJIB3yeMCsl MPUMEPOM pacyeta B kKHUre AHcepoBa M.A.

«IIpucnocobneHust sl METaUIOPEXKYUIMX CTaHKOB» - M.: MamunHocTpoeHue,
1964 ctp.134-140.

Hns matpona moaenu TC-25 npu yCcUIIMM Ha PYKOSITKE KJtoya maTpoHa 25
KT ¥ JUTMHE PYKOATKH 250 MM MOXeET ObITh co31aHo obriee ycmme 2420 kI'c.

Tak kak 5T0 ycunue OOJBIIE PACYETHOTO, TO BO3MOXKHO HAJIEKHOE
3aKperIeHre 3arOTOBKU BPYUYHYIO.

OpHako ciieyeT 3aMeTHTh, YTO NPH JAbHEHIIEM YBEIWYCHHH TIyOWHBI
pe3anusi OyayT BO3pacTaTh YCWIHMS PE3aHUs, M HAJC)KHOCTh 3aKpEIUICHHs OyneT
najaTh, MO0 MOTpedyeTCs Mpuiarath Ha pykosTke 6ojee 25 Kr.
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METOJIMYECKME VYKA3AHUSA K IIPAKTUYECKO! PABOTE M 6

Tema: Pacuer cunel 3axrma B KyJIauKOBOM IMATPOHE
Lenp paboTsl: 3aKkpenuTh yMEHUE IPHU pacUyeTe YCUIIHMM 3aK1UMa 3arOTOBKU
Marepuansl 1 TocoOus: 4epTeKU (ICKU3bI) AeTaneil, METOANYECKHE YKa3aHUs
Jlutepartypa:
1. B.B.EpmonaeB. Texnonoruueckast ocHactka. JlabopatopHuslii nmpakTukym. M.:
Axanemus. 2014.
2.B.B.EpMonaeB. YueOnuk. Texnonoruueckasi ocHactka. M.: Akagemus. 2014.
5.CnpaBouHUK TexHoJora-mamuHoctpoutens. Tom 1. / Tlog pex. MemepsikoBa
B.K., Kocunosoii A.I'.- M.: Mamunoctpoenue, 19835.
6.B mnomours MoN0JOMY KOHCTPYKTOPY CTaHOYHBIX mpucnocoOnenuil. B.E.
AHTOHIOK - MuHCK: «benapycb», 1975 r.
Ilpumep 1.

Onpenenuts TNOTpeOHOE 3aKUMHOE YCWUJIME TpU MPEABAPUTEIHLHOM
0o0TayMBaHWU CTAJIBHOM 3arOTOBKH /10 quamerpa 50 MM ¢ rIyOuMHOM pe3aHus 3 MM,
S = 0,5 mM/06 u3 cranu 45 o, =600MIla npu ee 3akperieHUH B TPEX KyJIauKOBOM
aTpOHE.

3aroToBKa - ropsiuyekaTanbli mpokaT 60 MM.
[IpoBepuTh JOCTATOUHOCTH 3aKUMa B CTAHAAPTHOM TPEX KYJa4YKOBOM ITATPOHE.

Pewienue

[To nHopmatuBam omnpenensieM ycunus pe3anus (P, u Py) g 3aianHbIx B npumMepe
ycioBuid. Pesen npoxoaHo#, ¢ miacTuHKoM TBepaoro ciaBa T15K6, yrom ¢ =45°;
01=30° r=2,0 Mm.

P :C 't '80.25 _V-O.]S 'KP[KE]

z pz
7 P, =C, 18" V" K [ke]

Jist momydeHus pe3yabTaTa B HBIOTOHAX HEOOXOIMMO HalJIeHHBIC
3HA4YEHUS CUJT YMHOXHUTH Ha 10.

[ToncraBnsem nannpie u3 Tadbmmis 22 ([1], c. 273), nomydum:
P,=300-3.0,5%%.1000%. 1 =270 *10 =2700 H; Py=1110H

Y4uThIBast, YTO MOBEPXHOCTh TOPSYEKATAHOTO MPOKaTa rpyda, a KyJadyKu maTpoHa
UMEIOT HACEUKYy, TMpuUMeM KOdDPUIMEHT TpeHHs TO0 IHIMHIPUICCKOU
noBepxHoctH £1=0,25.

Onpenenum ko3 unneHT 3amnaca no Gopmye

K = Ko K1'K>' K3 K4 K-
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B cooTBeTrcTBUM € pEKOMEHIAIMSAMH K A3TOH (opmyne, ¢ y4eTOM 3aJaHHBIX
ycioBud  00paboTkM, OyaeM UMETh  CIENYIOIME  3HAYEHUS  YaCTHBIX
K03 (PULIMEHTOB:

Ko = 1,5 K1 = 1,2 (uepHoBas o6paboTka)

K2=1,0 (ansa cocrapnstomieit P,, cm. Tabnuiy 2.4.)
K2=1,6 (nnsa cocrapnstomieit Py, cM. Tabmuity 2.4.)
K3= 1,0 (HenpepbiBHast 00paboTKa)

Ks= 1,4 (3akpemnieHrue BpyuHYIO)

Ks= 1,0 (ynoOHOE MOI0KEHHE)

Tornma nosyyum:

Hma P,— K=1,51,21,01,01,31,0=2,34

Hmsa P~ K=1,51,21,61,01,31,0 = 3,64

[Mpennonaras, uro 3-Q-f1 > Py onpenennm cuiny 3akuma 1mo Gopmysie la, TaGIHIIbI
2.2 T.€.

2 -k -M
Q=
3-f -D
M =P, Los
T.K. 2 | TO mocne MoACTaHOBKYU B (OPMYIIy, MOTYIUM

kP, d P .
oK P dwy _234°P, 54 _126 , _, .0
3-f,-D  3:025-60 45

Q=2.80 *2700 = 7560 H (1-m xymaukom) > Py = 1110 H

[IpoBepum, BBINOJHAETCSA JU CACIAHHOE JOIYIICHUE O HE CMEIICHHH 3aroTOBKHU
BJIOJIb OCH IO JEUCTBHEM Py

3.7560 > Px*2,0. Pz > Px
3*7560= 22680 H; (3-Ms KyJauykaMu); 1110*2,0* =2220 H,
T.e. Pz>Px
22680 H> 2220 H

Orcroma cnexyeT, 4To, XOTS Px MOXeT, 3a cueT 3aTyIUIeHHs] WHCTPYMEHTA,
Bo3pactu B 1,6 pa3za, a Pz > Px, To ycioBue BbIIOTHSETCS.

Taxkum obpazom, notpedbHOE 3axxuMHOe ycunue Q = 7450 H= 745 kI'c.
O6uiee ycuine, co3aaBaeMoe TpeMs KyJlauKaMu MaTpoHa, cocTaBuT 22680

H wm 2260 xI'c.
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Cpasnum nonyuyennvle pacyemom TIOTPEOHBIE YCWIUS C YCWIHAMH,
CO37aBa€MbIMU YHHUBEPCAJIBHBIM CIUPAIBHO-PECUYHBIM IMATPOHOM C KIHOYEBBIM
3akuMoM mox. TC-25. Jlnsg 3Toro BOCHONIB3yeEMCsS IMPUMEPOM pacuera B KHUTE
AncepoBa M.A. «IIpucnocobiieHus ajii METAUIOPEKYIIUX CTAaHKOB» - M.:
MammuHoctpoenue, 1964 ctp.134-140.

Jlnsa marpona monenu TC-25 npu ycnnuu Ha PyKOSITKE Kiroya maTpoHa 25
KI' ¥ JUIMHE PYKOATKH 250 MM MokeT ObITh co3ano obuiee ycunue 2420 xI'c.

Tak kak 53T0 ycunaue OOJbIIE PACYETHOIO, TO BO3MOXKHO HAaJEKHOE
3aKpEIICHUE 3aTOTOBKU BPYUHYIO.

Opnako cneayer 3aMeTUTh, YTO NMPU JAJIbHEUIIEM YBEJIWYEHUU TITyOUHBI
pe3anust OynyT BO3pacTaTh YCUJIUSI pPe3aHUs, U HAJACKHOCTh 3aKpeIieHus Oyaer
najath, 1100 nMoTpedyeTcs mpuiaraTh Ha pyKosiTke 6oiee 25 Kr.

Breinosinenue oruéra:

1 .Yka3anue TeMbl paboThI
2.Yka3aHue 1enu padoTsl
3.0mnucanue TeopeTUYECKON YacTu
4.BblnosiHEeHUE pabOTHI -
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Tema: Pacuér npucnoco0sieHus Ha TOYHOCTb.

METOJUYECKUE YKA3ZAHUS K TIPAKTUYECKOM PABOTE Ne 7

Hens: [IproOpeTenne HaBBIKOB M YMEHHI MO pacu€Ty NpucrnocoOeHus Ha

TOYHOCTbD.

Jlutepartypa:
1. B.B.EpmonaeB. Texnonoruueckass ocHacTka. JIabopaTopHbIN MPAKTUKYM.

M.: Axanemus. 2014.
2.B.B.EpMonaeB. YueOHuk. Texnonoruueckasi ocHactka. M.: Akagemus. 2014.

3.CnpaBoyHUK TexHoJora-mamuHoctpoutens. Tom 1. / Tlog pex. MemepsikoBa

B.K., Kocunosoii A.E.- M.: Mamunoctpoenue, 1985.

4.B moMouIs MOJIOIOMY KOHCTPYKTOPY CTaHOYHBIX npucnocodnenuid. B.E.

AHTOHIOK - MuHCK: «benapycb» , 1975 .

MeTOIII/I‘IeCKI/Ie YKa3aHUus.

3aoaua.

PaccuuTaiiTe npucnocobnenus Ha TouHOCTh. Jletans - Brynka.

3aroToBka npeaBapuTebHO oOpaboTanHasi. [aHHble mpuBeneHbl B Tabmuie Nel.

Taomuma Nel - Vcxomuble JaHHBIE

T1IJIaCTHUHBI

[TorpemHocT
Brimonusemsl
Pazmepsr . b Bun
Ne | Bug ycranoBku 1 paszMep
3arOTOBKHU 0azupoBaHusi| 00pPabOTKH
JeTalIN
e
B 3x OO6TaunBaHue
1 KYJIauKOBOM 0100x75 6004 0,21 TauBani
YEepHOBOE
NaTpoHe
5 Ha onopusle 1 105%60 20,67 ol CaepJiieHue B
MJIACTUHBI KOHJIYKTOpE
3 B nanre no 070x40 500 4 0.25 OOTaunBanue
yrnopy YEepHOBOE
B 3-x OO0TaunBanme
TauyUBaHU
4 KyJIa4KOBOM 0100x90 8809 0,12
YEepHOBOE
NaTpPOHE
5 Ha onopusbre S 110x40 302055 0,23 CaepJiieHue B
MJIACTUHBI KOHJTYKTOpE
6 B manre o 045%50 40,475 0.21 OOTauuBanue
yrnopy YEpHOBOE
B 3-x OOTaunBaHue
7 KYJIa4KOBOM 0100x60 91,04 0,14
YEepHOBOE
MaTpoHe
8 Ha onophsble 10050 20,027 0.2 CeepneHnue B

KOHJIYKTOPE
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9 B nanre no 080x48 70,05 0.17 OOrauyuBaHue
yrnopy YEpPHOBOE
B3-x OOrauuBaHue
10 KYJIAYKOBOM 0105x45 8041042 0,2
YEpPHOBOE
MaTpoHe
BBenenue

1)JInst obecrieueHuss HEOOXOAMMON TOYHOCTH OOpadaThiBaeMOW JeTald TpH
KOHCTPYHPOBAaHUHM TPUCIIOCOOTICHNUS HEOOXOIWMO BBIICPKHBATH TAKYID) CXEMY,
IIPU KOTOPOM OyayT COOIIOIEHO YCIOBHE
€6<[€zon]

rne €s - JCHCTBUTENHHOE 3HAYCHHE IMOTPEIIHOCTH Oa3WpoBaHUsl 3arOTOBKU B
OpUCTIOCOOICHUN.
[€10n] - TOMIYCTHMOE 3HAUEHHUE MOTPEITHOCTH Oa3UPOBAHHUSL.
2)JlonycTrMOE 3HAYCHHE TIOTPEIIHOCTH Oa3UpPOBAHUS

[Eqon] =0 - ® MM

rae 0 - JOITYCK BBIACPKHUBACMOI'0 pasMepa
6 =ES—EIl (a1 orsepcrus)
d=es-ei (g Bana)

® - TOYHOCTh 00pabOTKH, ToJIydyaeMasi TIPH BBIMIOJHEHUH JaHHOW orepanuu. [Ipu
OTCYTCTBUHU JAHHBIX O TOYHOCTH OOpabOTKH CO, MOJTYy4aeMOW MpU BBITOJIHEHUH
JAHHOM omneparyy, MOXHO TPUHUMATH CPEAHIOID SKOHOMHYECKYI0 TOYHOCTh
[Tabmuma 31, 32].

JlanHble 0 cpelHel YKOHOMHYECKONW TOYHOCTH MOKHO BBIOpATh U3 CIPABOYHHKA
KOHCTPYKTOpa MO pacyéTy U MPOCKTUPOBAHUIO CTAHOYHBIX MPHUCIOCOOICHUI
aBTOpbl B.E. AHTOHIOK U JIp.

JleficTBUTENIbHOE 3HAYEHUE IMOTPEITHOCTH OMPEACISIeTCS] W3 TEOMETPUYECKUX
CBsI3€ll, CBOMCTBEHHBIX cXeMe Oa3upoBaHUs, CXeMbl MpuBeneHbl B kHure B.C.
KopcakoBa «OCHOBBI IPOCKTUPOBAHUS MPUCTIOCOOICHUN B MAITUHOCTPOCHU .
3)PacueTHas cymMmmapHasi TOTPEITHOCTD IPUCTIOCOOICHHUSI OTIPEIEISICTCS TaK

Arp <6 - (K1" &6 + A" K3 + K3° ®)

rae O - JOIyCK Ha 00pabaThIBaeMyIo JI€Talb

K09 PHUIUEHTEI k1 =0,8-085; k,=0,6-0,8; k3=0,8-1.

® - TOYHOCTHh 00pa0oTKK Ha AaHHOU onepanuu. (B.E. AnToHIOK...)

€6 - MOTPEITHOCTH OA3UPOBAHUS

Ayex - IOTPEIIHOCTH TTocie 3akperuienus [ Tadbmmma 76. .. 78]

PaccuuThiBaeM CyMMAapHYIO MOTPENTHOCTD MPUCITOCOOTIEHUS Ayp.
4)[TorpenrHOCTh TPUCTIOCOONICHUS Ayp, 3aT€M paCIpeneNseTcss MO OTISIbHBIM
3BEHbSIM Pa3MEpPHOU LIETH.

CyMMapHasi ~ HOTPEUIHOCTh  MPHUCIOCOOJEHUS  COCTOMT M3  CIEAYIOLUX
MOTPEIIHOCTEN COCTABIISIONIUX 3BEHBEB.
Ap=0u+0J, +.03 + dn
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rae Oy - HOrPeIIHOCTh U3TOTOBIICHUS J€Talel MpUcnocoOIeHus;

Oy -TIOTPEIIHOCTh YCTAHOBKHU IMPHUCIIOCOOJIEHHS HA CTaHKe.

s - MOIPEIIHOCTh, BO3HUKAIOIIAS BCJIEICTBHE KOHCTPYKTUBHBIX 3a30POB,

HEOOXOIUMBIX JIJIsl YCTAHOBOYHBIX AJIEMEHTOB MPUCIIOCOOTIEHUS

On - MOTPELIHOCTh MEPeKoca WIA CMEIIEHHUS WHCTPYMEHTA, BO3HUKArOIIas
M3-32 HETOYHOCTH H3rOTOBJICHUS HAIPABJISIOLIMX 3JIEMEHTOB IMPHUCIOCOOICHUS.
Ecnu HanpaBneHue 3TUX 371€MEHTOB OTCYTCTBYET &, =0 - HE yuuThIBaeTCs

DCKHU3bI AeTalel 111 CBEPICHUS] OTBEPCTUI B KOHIYKTOPE
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4. AHanu3 yciaoBUs 3a/1a4M, OTIepalluu

5.Pacuer mpucnoco6sieHus Ha TOYHOCTD
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METOJJMYECKME YKA3AHUS K TIPAKTUYECKOM PABOTE Ne 8
Tema: Pacuer gepxaBku pes3lia Ha POYHOCTD U )KECTKOCTb,

Lens: 3akpernieHre 3HaHUI, NPUOOPETEHNE HABBIKOB U YMEHUH 10 pacyeTy
Jep’KaBKH pe3la

I[lo ¢dopme cedeHuss aepkaBOK pe3lbl JACHSIT HA MPSIMOYTOJbHEIE,
KBaJpaTHBIC U KPYTJIBIC.

1. Pe3ubt npamoy2onbHo20 ceyeHus npumeHAm yauje Opy2ux, Tak Kak npu
ycmanoske pexcyweti niacmutvl 00ecreduBaeTCsl MeHbuiee CHUMNCEHUE
HPOYHOCIMU 0EPHCABKU, YeM Y 0EPHCABOK KBAOPAMHOZ0 CeYeHUsl.

Pe3ibl npuMEHSIIOT ¢ pa3iMYHBIM COOTHOIIIEHHEM BBICOTHI H Kk mmpune B,
vyamie Bcero H/B=1,25...1,6 (npu B= 10...40 mm).

Jlna uucmoevlx u RNOJAYYUCHMOBHIX PEHCUMOE pe3aHus PEKOMEHIYeTCs
IpUMEHATH pe3il ¢ H/B= 1,6,

a 0712 yepHoewvlx pexcumos — ¢ H/B = 1,25.

2. Keaopammuyro ¢hopmy ceuenusa ucnonp3yrom njis pacTOYHBIX, aBTOMATHO-
PEBOJIbBEPHBIX PE3IOB U B CIy4asixX, K020a pAcCmOAHUA Om OHOPHOIU
nosepxuocmu  pesyeoeprycamens 00 YPOGHA  GbICOMbL  UEHMPOE
He00CmamoyHo 0714 Pe3y08 NPAMOY20J1bHO20 CeUeHU .

3. Kpyznywo ¢opmy ceuenus ucCnonb3ylOT [JIsi PACTOYHBIX M PE3bOOBBIX
pE3LOB; OHA Oaem  603MOMCHOCHIb  NOGOPAYUUEAMb  De3Ubl 6

pesueoeprcamesne.
B
1|
T
= R /
P, S

Pucynok 1 - Cxema a1 pacuera ceuyeHus pe3na

Jlist ompeneneHusi MUHAMAIBHBIX Pa3MEPOB CEUCHUs JIEPKABKH pe3la M3
YCI0BHSI NMPOYHOCTH HEOOXOAUMO TPHUPABHATH ACHCTBYIOMIMI W3rHOAIONIuit
MOMEHT MaKCUMAJIIBHOMY MOMEHTY, JOTTYCKaeMOMY MTPOYHOCTBHIO IEPKABKH, T. €. B
ceuennu 1—1 (52, 601 (puc. 1)):

My = Pl = o, W,
1)
rae | — BeUIET peslia, MM;
G — JOIyCKaeMO€ HaIpsKEeHUe Ha U3rub marepuana aepxxaBku, Mlla;
W-— MOMEHT CONpPOTUBIEHHUS, M>; 3aBUCHUT OT (POPMBI CEUEHUS JIEPKABKH.

B YaCTHOCTH, MOMCHT COIIPOTHUBJICHUA ACPIKABKU IIPAMOYIOJbHOI'O CCUCHUA
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HB?

g L L R
6 )
Ha OCHOBAHUHU U3JTOKCHHOI'O MOKHO 3alIiucaTtb
2
Pl = i s 9
OTKyZJa
Pl.6
BH*=_% _,
g

B
MowmeHT COMMPOTHUBJICHHUA JICPKABKU KBAAPATHOTO CCUCHUA

3
w = B_
6 (3)
u prFJIOFO CCUCHUA
W = _’.‘Ei
32

(4)

JlJ1st pacueToB, KaK BHJIHO, HCOOXOIMMO 3HAHKME BEJIUYMHBI TAaHTCHITMAIBHON
cocraisitonieid P, obmiero ycunms pesanusi. OHa ompenesseTcsl Mo W3BECTHOM
dbopmyne

_ XoVpeh
P,= Gt 8V K;X 10, H 5)
rie G, X, ¥, n — KO3(QPUIHUEHT MPONOPLUOHATIBHOCTH U TIOKAa3aTeNN CTENEeHEN y
COOTBETCTBYIOIIMX IAPaMETPOB pEeXUMa pPE3aHus, 3aBUCSIINE OT KOHKPETHBIX
yCJIOBUI 00pabOTKH;

K, — mnomnpaBouyHblii KO3 (ULIUEHT, 3aBUCALIMI OT IeOMETpUM pe3lia U
Marepuaa JeTau.

[Tocnenauit ko unueHT onpenensercs mo hopmyre

K, = KupKo K, Ky K,
I'me K.,p — xo3¢duunenT, 3aBucAmii 0T 00pabdaTbiBa€MOro MarepHuana;

K, K, , K; K— xo3Q}uiuentsl, 3aBUcsiiye oT yria B IUIaHE, EPEAHEr0
yria ¥ yria HakJIOHa TJIABHOW PEXYIIeH KPOMKH, a TaKXKe pajguyca MpH BepUINHE
pesna.

Torna mumpunyB winu auamerp d MOTIEPEYHOro CEUYCHHsS KOpITyca peslia MOKHO
ONpeIeNnTh 1o (hopMyam:
o 1pu kBajgpaTHOM ceuenuu (h =b)
6P.1
c

b=3

u.0

e TIpH NMpSAMOYTOIBHOM ceueHuu (4 =~ 1,6Db)

pes| OB
2,560, , .

e IIPU KPYIJIOM CEUYCHUU

41



10P.1
o-u,d

I'me P;— rnaBHas cocTaBisionias CHiIbl pe3anus, H,
|- BBIICT pesna, MM ;

bh=:

Ou.n — JOIYCTUMOE HaIpsKeHUE pU U3rude matepuana kopmyca, mlla;
® IS KOpITyca U3 HE3aKaJIEHHOW YIJIEPOAUCTOM cTaln gy, = 200 ... 300 MlI]a,
e A KOpIlyca W3 YIJIEPOAUCTOM CTal, IOJABEPTHYTOM TEPMHUYECKOU
00paboTKe MO PEKUMY OBICTPOPEKYILEH CTaNU, Oy, MOXKHO MaKCHUMaJIbHO

YBEJIMYUTH B 2 pasa,

® IIpU NPEPBIBUCTOM NPOLECCE CHATHUS CTPYKKA M CKOPOCTHOM pPE3aHUHU

OPUHUMAIOT 0y = 100...150 MITa.

Ilpu pacuéme ompe3nvix pe3yoeé Ha NPOUHOCMb YUUTHIBAIOT, YTO ONMACHBIM
ceyeHHeM OTPE3HOro peslia SBISIETCS MecHmo nepexooa om pabdoueil 4acmu K

Kopnycy.

Makcumanvhasn Hazpy3Ka, 00nyc:<aejmm npoUYHoCmbsI0 pedua 11pyu N3BCCTHBIX

pa3Mepax ceueHus: Kopiyca pesla:

e JJIA pC3la MpAMOYTOJIbBHOT'O CCUCHUA
2
bh’ O-u.d
6l

PZ J0IT = ;
e JJIA pEC3la KPYIJIoro CCUCHUA
mzo-u.(? — dzo-u.d
= 32I 10/

I:)Z mon

MakcumaJjibHasi  HArpy3ka, JomycKaemMasi KECTKOCTBHIO
oTpeeNsieTcs ¢ Y4ETOM JOMYCTUMOM CTpeJibl Mporubda pesia
3fEJ
- 3

Pz xécr — ’

rne f— momyctmmas crpena mporuba pesma:
a) pu npeaBapuTebHOM TodeHuH, f = 0,1 MM,
b) npu okonyaTensHOM ToueHuH f = 0,05 mMm;

E —monynp ynpyroctu Marepuana pesna s yriiepoJIucTON cTanu
E =2,1- 10°MIla;

pe3ua,

J — MOMEHT MHepUUHU ceueHHs Kopryca (I MPSIMOYTOJIbHOIO CEUCHUS

BH*®

12 nna xpyrnoro cedenns 0,05d%);

| — paccrossHMe OT BepIIMHBI pe3lia J0 PacCMaTpPUBAEMOro (OMacHOIo)

cedyeHus (BbUIET pe3lia), MM.
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Heo0xonumo, uTtoObl cuna P, Obula MeHbIIE MaKCUMalbHO JOMYCTUMBIX
Harpy3oK Pz jon ¥ Pz xscr MM paBHA UM:
I:)z S I:)z ;Lon; IDZ S PZ)KéCT-

Hpumep

Paccyurath U CKOHCTPYMpPOBATh COCTABHOM TOKAPHBIA IPOXOJHOW pe3ell C
IUIACTUHOM M3 TBEPAOro CIulaBa Il YEPHOBOTO oOTauuMBaHUs Bana. /(uamerp
3arotoBkH D; npumyck Ha 00paboTKy (Ha cTopoHy) h, mojmaya Ha 060poT So MM/00,
BBUIET pe3ua | Mm.

aHo:

3arotoBka u3 ctanu 45 ¢ o, = 750 MIla. Iuamerp 3arotoBku D = 80 mm,
HOPUITYCK Ha 00paboTky (Ha ctopoHy) h = 3,5 MM, nogaua Ha obopotr Sp= 0,2
MM/00, BLIEeT pesna | = 60 Mmm

Perenne:

1. B kadecTBe MaTepuaia Jjis Kopyca pesia BhIOUpaeM yriepoJucCTyIO CTallb
50 ¢ 65 = 650 MIla u monmycTUMBIM HaIpspDKeHUEM Ha U3Tuob 6, = 200 MIla

2. T'maBHas cocTaBistomas CUIbl pe3anus: [3,cTp.275]
P :9,81C},:t"'”¢ S K, =9,81-300-35-03"" -1=

9,81-300-3,5-0,405 =4170H

rae  Kp; = 1 — cymMapHbIif monpaBoYHbIi KO3 DUIMEHT.

1. Ilpu ycnoBum, uto h = 1,6b, mupuHa mpsIMOYroJIbHOTO CEUEHHUS KOpITyca
pesnua:

P . . . -3
b=\/ 6P.1 =3\/6 4170-60-107 _ 143107 me 1430

3
2,560 2,56-20-10°

u.d

[Tpuaumaem Onmmkalinee O0osblnee ceuenue kopmyca (b = 16 Mm).

PykoBoACTBYSICh IPUBEAEHHBIMHA COOTHOIIICHUSMH, TTOJIyYHM BBICOTY KOpITyca
pesna h=1,6b=1,6 - 16 =25,6 mm. [Ipuaumaem h = 25 mm.
1. IIpoBepsieM MPOYHOCTH U KECTKOCTH KOPITyca pe3lia.

2. MakcumanbHas HarpysKa, JOIyCKaeMas IPOYHOCTEIO PE3La:
16-107(25-107)%200-10°

P” don = -3

: 6-60-10"
3. MakcumaibHas Harpyska, I0IycKaeMas )KECTKOCTBIO Pe3Lia;
C3JE/3-01-107-2-10"-2,08-10°

z dicéem l} (60 A 10—3 ) 3

=5500H

=0,00577-10° =5770H
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rne f=0,1-10° M (=0,1 Mmm) — momyckaeMas cTpea Iporuda pesua npu

YCPHOBOM TOYCHUH,

E =210°MlIla =2 - 10" Ta = 20000 krc/Mm? — MOIYJIb yIPYTOCTH

Marepualia Kopiyca pesla;
1 = 60 MM — BBUIET pe311a;

J — MOMEHT MHEepIUHU NPSIMOYTOJIBHOTO CEUEHUSI KOpITyCa;
_bh* 16-10°(25-107%)°

P€36L[ 06J1a11aeT JOCTATOUYHBIMHA HpO‘{HOCTBIO nu )KéCTKOCT]’::IO, TaK KaK
PZ non Z PZ S PZ XKECT

OcHognble pazmepvl npuHUMAeM RO CIAHOAPHLY:
a) pabouast BeicoTa pe3iia h=25 mm,

12

5550 > 4170 < 5770,

YCJIOBH: BBITOJJHATOTCH.

b) mmpuHa aep:xkaBku pesiia B=16 MM,

C) BbIcOTa jaepkaBKu h=20 MM,

d) mmmua pesma L=125 mm.

Botoupaem mamepuan pesya:
1) nns mmactuasl — TBepAbIi crutaB T15K6, dopma 11 TOCT 19042 — 80,

2) s kauHa mtudTa — ctanb 40X,

=2,08 mm

3) s BUHTA — CTallb 45, TOJIOBKY BHHTA MOABEPrHYTh TEPMOOOPAOOTKE 10

HRC 30 — 35.
Texnuueckue mpebdosanusn no pesuy evioupaem no I'OCT 20872-80.

BapuaHThl K 3a1aHHIO:

Ne Bapu- D, h, S MM/00 I,
Marepuai 3aroToBKu
aHTa

MM MM MM

1 Crans 20 o,=500MI1Ia 70 4 0,5 60
Cepsrii uyryrn HB 160

2 56 3 0,2 40

Cranb xaporpounas 12X18HOT
3 40 1 0,4 60
HB 180

Cepelit uyryn HB 220

4 80 2 0,6 40
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Cranb 38X 6,=680MIIa

5 36 0,7 30
Cepstit uyryn HB 170

6 42 0,5 60

Cranp 40XH c,=700MI1a

7 54 0,2 40
Cepsrit uyryn HB 210

8 28 0,6 30
Cranb C15 0,=600MIla

9 72 0,3 60
Cepsrit uyryn HB 180

10 50 0,4 40

KoHTpoabHBbIE BONIPOCHI

1. Tlo kakum mpu3HAKaM MOAPA3AEIAIOTCS TOKAPHBIE PE3IIbI?

2. Kakumu criocobaMu KpenuTcs MIacTUHa U3 TBEPAOro criiaBa?

3. Kaxk BbIOMparoTcs pasmMepsl MOMEPEeYyHOro CEUeHUsI KopItyca pe3ia?

4. ®opmyna i1 ONpeesIeHUs] MAKCUMAJIbHON HAarpy3Ku, JOIMyCKaeMOoOu

IIPOYHOCTBIO pe3la.
5. @opmyna s onpeaeaeHUs MaKCUMaIbHOW Harpy3KH, 1OMMyCKaeMOu

JKCCTKOCTBIO pe31a.

Pexomendyemasn numepamypa
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