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BBEJAEHUE

YcnemHoe  U3yd4eHHME  JIUCLHMIUIMHBI  «  TEXHOJIOTMYECKAas  OCHACTKa»
HEBO3MOXKHO 0€3 pelieHHsi CTyJeHTaMH OOJBIIOro Yucia MpaKTHYeCKUx 3anad. B
METOJMYECKUX YKa3aHUAX K Kaxa0H paboTe MPUBOASATCS HEOOXOIMMBIE CIIPaBOYHBIC
CBEACHHUS U pacueTHbie (OPMYIbI, KOTOPhIE OPUEHTHUPYIOT Ha COOTBETCTBYIOIIHE
MaTepHuaibl y4eOHUKOB U JEKLIMOHHOTO Kypca.

PaboThl MOTYT OBITh U3MEHEHBI Ha IPYTHUE 110 PELICHUIO [IUKIOBON KOMHCCHHU.

[locne BBINOJHEHHS NPAKTUYECKUX padOT CTYJIEHTHl JOJDKHBI CHATh JKypHAI
OTYETOB TI0 BCEM MPAKTUYECKUM PabOTaM, KOTOPHIE BBIIOJHSIOTCS B COOTBETCTBUU C
TpedoBanusiMu ECKJ] 1 MeToauueckuMu yKazaHusIMU 10 OQOPMIIEHUIO TPAKTUYECKUX

paboT, yTBEPKAECHHBIX PYKOBOJICTBOM KOJUIEIXKA.

1. OBILIME ITPABUJIA BBIITIOJTHEHUA PABOT

[lepen BBIMOTHEHUEM MPAKTUYECKON pabOTHI CTY/IEHT JOJIKEH:

N3yunth TEOPETUUECKYIO YACTh TEMbI C MOMOIIBIO YUeOHUKA U KOHCIIEKTA.

BrInonHUTh 3a/1aHue 711 CaMOCTOSITEIbHOM pabOThI, KOTOPBIE MPEyCMOTPEHBI B
JTAHHOM 4aCTH U3y4aeMOU TUCHUTIINHBI.

[ToaroToBUTh K BBIMOJHEHUIO MPAKTUUECKOM paboThl BCEe HEOOXOIUMBIE

MaTtepuaibl (JIMCThI popMata A4, KaIbKYJISITOP, YEPTEXKH JIeTalel, 3aroTOBOK. .. ).

[Tocne BBITIOTHEHUS MPAKTUYECKOW pabOThl MPOBEPUTH pacueThl U O0QOPMUTH
order 1o pabore B cooTBercTBUU C TpeboBanusMu ECKJ[ m Meromuyeckumu
yKa3aHUsIMUA 10 O(GOPMIICHUIO MPAKTHUYECKUX pPadOT, YTBEPKICHHBIX PYKOBOJICTBOM
KOJUIEIKA.

Ha xaxxmom nucre paOoThl JOMKEH ObITh yKa3zaH MmHUdp paboThl CHEIUATHHBIM
mpu@ToM B cooTBeTCTBUU ¢ TpeboBanusamu ECK/I.

1P - mpakTuyeckas paborta

TO — TexHOMOTMUYECKAsI OCHACTKA (a00peBraTypa N3y4aeMou TUCITUTIITNHBI)

15.02.08 - mup crnenuaibHOCTH

XX - IOpsAIKOBBIA HOMEDP PaOOTHI

XX - BapuaHT WIHA NOPAIKOBBIM HOMEDP CTYIEHTA I10 )KypHay



CraTh OTYET MPENO/IaBaTEINI0 B CPOK, KOTOPHIN MPETYCMOTPEH B COOTBETCTBUH
C yueOHOM MporpaMmMoin u rpadukom.
[Tocne BBITIOTHEHUS TTPAKTUIECKON paOOThI CTYACHT JOJDKEH €€ 3alllUTUTh YCTHO

WIM B TUCBMEHHOH (popMe (ompoc, TUKTAHT, TECTUPOBAHUE)

2. METOOIUYECKHUE PEKOMEHJAIIUK 1IO COCTABJEHHUIO
OTYETOB IIPU BLINOJHEHUU IPAKTUYECKOM PABOThI:

VYipaxHeHus: U penieHue 3agad MPOBOIATCA MO IMOJIYYEHHOMY Ha JIEKLUAX
MaTepualy M CBSI3aHbI C JIETaJbHBIM Pa300pOM OTIEIBHBIX BOIPOCOB JIEKIIMOHHOTO
Kypca. ToJIbKO IOciie YCBOCHHMSI JIEKIIMOHHOTO MaTepuana, OH OyAeT 3aKpeIuiaThes Ha
NPAKTUYECKUX 3aHIATHSIX Kak B pe3yJpTaTe OOCYXACHUS M aHaiu3a JIEKIMOHHOIO
MaTepuaa, TaKk U C MOMOUIbIO pelIeHHs NpoOJeMHBIX cuTyauui, 3amad. [Ipm stmx
YCIIOBUSIX CTYJIEHT HE TOJBKO XOPOUIO YCBOMT MaTepual, HO U HAy4YHUTCS MPUMEHSTH
€ro Ha TMpPaKTHKE, a TaKKe IMOJYYUT JOMOJHUTENbHBIA CTUMYJ I aKTHBHOU
npopabOTKH JIEKLIHH.

[Ipu caMOCTOATENBEHOM PEIICHUH 33/1a4 HY>KHO 0OOCHOBBIBATh KaXK]IbIi 3Tal
pelieHus, HMCXOAs W3 TEOPETHUYECKUX IOJIOKEHUM Kypca. Ecinm CTyleHT BHIUT
HECKOJIbKO MyTeH penieHus: nmpoOsiemsbl (3a/1auu), TO HYKHO CPaBHUTh UX U BBIOpATh
caMblil panuoHanbHbIM. [losle3HO 110 Havama BBIYMCICHWM COCTABUTH KPATKUU IUIaH
pemieHus: mpobsieMbl (3agaun). Perenne mpoOJieMHBIX 3a7a4 WM MPUMEPOB CIEIYET
u3jaraTh MOAPOOHO, BBIYUCIEHHUS pacrnojiaraTb B CTPOIOM TOPSAIKE, OTIENsS
BCIIOMOTaTeNIbHbIE BBIYUCICHUS OT OCHOBHBIX. PerieHust mpu HeoOXOJUMOCTH HYXHO
CONPOBOX/1aTh KOMMEHTAPUSAMHM, CXEMaMHU, YEPTEKAMU U PUCYHKaMHU.

CrnenyeT MOMHUTH, UTO PEIICHUE KaXIA0W yuyeOHOU 3alauu JOHKHO JTOBOJIUTHCS

70 OKOHYATEJIbHOIO JIOTMYECKOI0 OTBETa, KOTOPOro TpedyeT YCIOBHE, W IO
BO3MOXKHOCTH C BbIBOJOM. llojlydeHHBIH OTBET CcClieqyeT NpPOBEPUTH CIOCOOaMH,
BBITEKAIOMIMMH W3 CylllecTBa JaHHOW 3anayu. [lone3Ho Takxke penarb HECKOJIbKUMU
BO3MOXXHBIMH CIIOCOOAMH U CpPaBHUThH MOJY4YEHHbIE pe3ysbTarhl. Perienue 3amau
JTAHHOTO TUIa HYXKHO MPOAOJKATh 10 TPUOOPETEHHS TBEPIbIX HABBIKOB B UX PEIICHUH.
OTyer MO NpaKTHUECKOHM paboTe HEOOXOAMMO BBINNOJHATH Ha JUCTaX

dbopmatra A4, c cobmoaeHueM TtpedoBanuit ECKJ] mo odopmiieHnio TeKCTOBOM



nokyMeHTanuu. Ha nepBom siucte paboThl JOKEH OBITh «OO0NBIION IITaMII, a Ha BCEX
MOCIIEYIOMNX — «MaJI€HbKUI» mTamil B coorBeTcTBUM ¢ ECT/I.

[Ipu mocTpaHWYHOM 3amUCH TEKCTa CIEAYeT BBIACPKHUBATh TOJIA CIEAYIOIINX
pa3mepoB: jeBoe — 3,0 cMm, mpaBoe — 1 cM, BepxHee — 2,0 cM, HIDKHEe — 2,5 cM., IpH
Habope TekcTa ucnoyib3oBaTh: MpUdPT — Times New Roman, unTepBan oguHapHbIH,
Kerib 14.

OtcTyn nepBoi cTpoku ab3ana cocrasisier 1,25 cm .

Ecim B Tekcte pabOThl MMEIOTCS TMEPEUUCICHUS, TO TEpell KakIbIM
NIEPEYUCIICHUEM CIIEJlyeT CTaBUTh JePUC WU CTPOUHYIO OYyKBY, IMOCIE€ KOTOPOU
cTaBuTCsA ckoOKa. [lepes Kaxka0ii Mo3uIKel mepeyuciaeHus clelyeT CTaBUTh AePucC WiH
Ipyu HEOOXOJMMOCTH CCBUIKM B TEKCTE€ JOKYMEHTa Ha OJIHO U3 TEepPEeYUCIICHHM,
CTPOUHYIO OYKBY, MOCJI€ KOTOpPOW CTaBUTCS CKoOka. [[nsi manmbHeimiel neranusanuu
nepevncieHnii HeoOX0IMMO UCIIONIb30BaTh apadCcKue MUGPHI, TOCIE KOTOPHIX, CTABUTCS
CKOOKa, 3amuch MPOM3BOAMUTCS € ab3amHoOro orcryna. Kakiaplii MyHKT, HOANYHKT U
NIEPEUHCIICHUE 3aAMKUCHIBAIOT C a03aI[HOTO OTCTYTIA.

OneyaTky, OMHCKM W Tpaduueckue HETOYHOCTH JIOMYCKAETCS HCIPABISAThH
MOJYMCTKON WJIM 3aKpallMBaHUEM OeJIo KpacKol M HAaHECEHHUEM Ha TOM K€ MECTe
WCIIPABJIICHHOTO TEKCTa 4YEPHBIMM YEPHWIAMH, MACTOW WIHA TYLIBK PYKONUCHBIM
CIIOCOOOM.

B Tekcte oTuera He JAONMyCKaeTcs TNPUMEHEHHE COKpalleHUu oO003HayeHus
eAUHUI] (PU3MUECKUX BEJIMYUH, €CJIU OHU YNOTPeOIsitoTes 6e3 1udp, 3a UCKIIOUYECHUEM
eAUHULl (PU3NUECKUX BEJIMYMH B 3aroJIOBKax M OOKOBHUKAX TaOJIMIIbI, B paciilu(ppoBKax
OYKBEHHBIX 0003HAUCHUI, BXOAAIIUX B (DOPMYJIIbI U PUCYHKH.

B Tekcte otdera, 3a wuckitoueHueM GoOpMmysa, TaONMI] U PHUCYHKOB, HE
JOMYCKaeTCcsl IPUMEHEHHE:

a) MaTeMaTHYeCKOro 3Haka MHHYC (—) Hepea OTPHMIATEIbHBIMUA 3HAYCHUSMH
BEJIMYMH (CIEAYET MUCATh CIOBO «KMUHYC));

0) 3Haka «0» I 0003HAYCHHUs AuaMeTpa (CIeAYeT MUCATh CIOBO «IHAMETP»).
[Ipu ykazanuu pasmepa JuaMmeTpa Nepes pa3MEpPHbIM YHUCIOM CJEAYeT MUcaTh 3HAK
«D»:

B) 0e3 YKCIIOBBIX 3HAYEHUH MaTeMaTHYSCKMX 3HAKOB, Hampumep > (Oosblie), <

(meHbI1I€), = (paBHO), a Takke 3HaKU Ne (HoMep), % (IIPOIIEHT);



Eciu B Tekcre  mpUBOAMTCS [MANa3oOH YHKCIOBBIX 3HAUYEHUN KaKOW-1HO0
BEJIMYMHBI, BBIPQXKEHHBI B OJHOM U TOM € €IUHUIIE H3MEPEHHUs, TO 0003HAUCHHE
€IMHULIbI U3MEPEHUS YKA3bIBAETCS I1OCIIE MOCIEAHETO YUCIOBOTO 3HAUECHUS JUala30Ha.

[IpuBons Hambonplive WIM HAUMEHbIIME 3HAYCHHUS BEIUYMUHBI,  CICAYET
MPUMEHSTH CIIOBOCOUYETAHUE «IOJIKHO OBITh HE OoJiee (HE MEHEee)».

[IpuBoas HOmMycTHMBIE 3HAUEHHUSI OTKIIOHEHHM OT YKa3aHHBIX HOPM, TpeOOBaHUM
clielyeT IPUMEHSATH CJIOBOCOUETAaHHE «HE JIOJDKHO OBITh OoJiee (MeHee)y.

YucnoBble 3HAYEHMs] BEJIUYMH B TEKCTE CIEAYeT YKa3blBaTb CO CTENEHBIO
TOYHOCTH, KOTOpas HeoOXoauma Juisi OOBEKTUBHOTO OTPAXEHHUS HCCIEIyeMOro
sBJIeHUsT Wi mnpouecca. OKpyrieHHe YUCIOBBIX 3HAUYEHUN BEIUYMH JOJIKHO OBITH
OJIMHAKOBBIM B paMKax Bcei palboThl, JIMOO 10 MEpBOro, JUOO OO BTOPOrO M T.A.
JEeCATHYHOTO 3Haka. J[poOHble yucia HEOOXOAUMO MPUBOIWUTH B BUAE ECATUUHBIX
IpoOeil, 32 UCKITIOYEHUEM pa3MepOB B JIIOMMax.

[Ipr HEBO3MOKHOCTH BBIPA3UTh YHCIOBOE 3HAYCHHE B BHJIE JACCATUYHOU APOOH,
JIOTTYCKAEeTCs 3aMUChIBATh B BUJIE TIPOCTOM APOOHU B OJIHY CTPOUKY Uepe3 KOCYIO YepTy.

WNnmoctpanuu (pUCyHKH, TUarpaMMbl, CXEMbI) 32 UCKIIOYEHHEM WILTIOCTpaLui
NPUIIOKEHUH, CIeAyeT MPUMEHSATh CKBO3HYIO HyMEpaluio apaOCKuMu IudpamMu B
npenenax Bcero ortdera Pucynok 1. Wmmoctpanuu, npu HEOOXOAMMOCTH, MOTYT
UMETh HAaWMEHOBAHHWE W TMOSCHUTENbHbIC AaHHbIE (MOAPUCYHOUHBIN TekcT). CioBo
«PuCcyHOK» W €ro HaMMEHOBAHHME IMIOMEIAIOT IIOC/Ie MOSICHUTEIbHBIX JaHHBIX U
pacrnoJararoT NoCepeiMHE CTPOKU MOJI PUCYHKOM.

B TekcTe oTueTa mpu CChIIKAX HA WILTIOCTPAIUIO CIETYET MUCAaTh B COOTBETCTBUH
C pUCYHKOM 1.

TaOnuupsl OpUMEHSIOT Ui JIy4llled HarjisgHOCTH M yA0OCTBa CpaBHEHUS
nokazarenei. TaOnuibl 3a MCKITIOUYEHHEM TaONUIl MPUIIOKEHHM, ClIeyeT HyMepOoBaTh
apaOckumu 1udpamu B penenax oryera Tabnuna 1.

TabGmu1pl, TODKHBI UMETh HAMMEHOBAHUE C CCHIJIKOW Ha UCTOYHHK.

Hazpanue TabmuIpl JOKHO OTpakaTh €€ COJCep)KaHUE, ObITh TOYHBIM, KPATKHM.
Ha3Banue TaOnuipl ciieyeT moMeniath Haja Tabnuued ¢ ab3alHbIM OTCTYIIOM Ha
CJIEIyIOLIEH CTPOKE MOCe CIIOB «Tadauna 1».

Tabnuiy cnenyer pacmnosaraTe HEIOCPEICTBEHHO IMOCJIE TEKCTa, B KOTOPOM OHA

YIIOMHUHAETCS BIIEPBbIC, UJIM Ha CIEAYIOIIEH CTPaHUIIE.



B Tekcrte oTuera mpu cchUIKax Ha TaOMUIYy CIEAyeT MUCATh B COOTBETCTBHH C
tabnurei 1.

Tabnuiy ¢ OOJBIIMM KOJUYECTBOM CTPOK JOMYCKAeTCsl MEPEHOCUTh Ha JPYrou
muct (ctpanuity). [Ipu mepeHoce dacTu TaOIMIBI HA APYTOW JHCT (CTPAHUILY) CIOBO
«Tabnuma» 1 HOMEp ee yKa3bIBaIOT OJIMH pa3 CJieBa HaJl MEPBOW YAaCThIO TAOIMIIbI, HAJl
IPYTUMHU YacTAMH THITYT ciIoBo «lIpogomkeHue» W yKa3bIBalOT HOMEP TaOJHIIHI,
Hanpumep: «lIpomomkenue Tabmuie»y. llpu mepeHoce Tabmuibl Ha APYrol JUCT
(cTpaHuIly) 3aroJIOBOK MOMEMIAIOT TOJILKO HaJl €e NepBoil yacTohio. [Ipu nepenoce yactu
TaOIHIBI HUKHIOI TOPU30HTAIBHYIO YEPTY, OTPAaHUIMBAIOIILYIO TAOJIUITY, HE TIPOBOJISIT.

Tabmuiyy ¢ OOJBIIMM KOJUYECTBOM Tpad Ieaecoo0pa3HO BBIHOCHTH B
PUIOKEHUE.

Cnoso «IIpumeuanue» ciemyer neyaTatb € MPONUCHOM OYKBbI C ab3ara
Bpa3psAJIKy U HE TIOTYEPKUBATD.

[Ipumedyanusi IPUBOAATCS B TOM Ciydae, €CiIM HEOOXOJWMBI TOSCHECHUS WIIN
CTIPaBOYHBIE TAHHBIE K COACPKAHUIO TEKCTA, TAOIUI] WK TpadUIecKoro MaTepuaia.

[Ipumeyanust crueayer TMOMEIIAaTh HEMOCPEACTBEHHO IIOCIE TEKCTOBOIO,
rpaUIecKoro Marepuaiga Wil B TaOJIWIEe, K KOTOPBIM OTHOCATCS ATH NPUMEYaHUSI.
Ecnu npumeuanue oaHo, To nocie cioBa «lIpuMeuanue» cTaBUTCSA TUPE U IPUMEUYAHHE
neyaraercs ¢ npomnucHor OykBel. OJHO mNpuUMeYaHWe HE HyMmepyroT. Heckoibko
NPUMEYaHUI HyMEPYIOT MO MOPSAKY apadckuMu 1udpamu 0e3 MPOCTABICHUS TOYKH.
[Ipumeyanue Kk Tabnuile MOMEMIAIOT B KOHIE TAOJMIIBI HAJ JIMHUEH, 0003HAYAIOIICH
OKOHYaHUE TAOUIIBI.

3aronoBku rpad U CTPOK TAOJUIBI CIEAyeT MHcaTh C MPOMUCHON OYKBHI B
CIMHCTBEHHOM 4YHCJEe, a TMOJ3aroJioBKM rpad — €O CTPOYHOW OYKBBI, €CIM OHU
COCTaBIISIIOT OJTHO TMPEAJIOKEHUE C 3aroJIOBKOM, HIIM C TMPOMHCHON OYKBBI, €CITU OHU
UMEIOT CaMOCTOSTENIbHOE 3HaueHHe. B KOHIEe 3arojOBKOB M T0/13ar0JIOBKOB TaOJHI]
TOYKHU HE CTaBSIT.

JlommyckaeTcsi IpUMEHSITh pa3Mep mpudTa B TaOJINIIE MEHBIIIE, YeM B TCKCTE.

3aronoBku rpad, KaKk MPaBHIIO, 3AMKMCHIBAIOT MApaLUICTLHO CTPOKAM TaOJIHIIHL.

[Ipn HEOOXOAMMOCTH JIOMYCKAeTCs MEePHEHAUKYISIPHOE PaCHoOJIOKEHHE 3aroJIOBKOB

rpad.



@opMynbl U ypaBHEHUS CJHEAYET BBIACIATh M3 TEKCTa B OTIEIbHYIO CTPOKY.
Beollie 1 HUXKe Kaxa0i (GopMyIibl UM ypaBHEHUS JOJIKHO ObITh OCTaBIEHO HE MEHEe
OJIHOM CcBOOOJIHOM cTpokH. Eciin ypaBHEHHE HE YMEIIAETCs B OJIHY CTPOKY, TO OHO
JOJDKHO OBITh TIEPEHECEHO TOCIe 3HaKa PaBEHCTBA (=) WM MOCIE 3HAKOB IUTOC (),
MUHYC (-), YMHOXKEHHS (X), AeieHus (:), WIM IPYyTrUuX MaTeMaTHUYECKUX 3HAKOB, IMPUYEM
3HAK B Ha4aJIe CIAEAYIOLIEH CTPOKU OBTOPSIIOT.

[losicHenne 3Ha4YeHWI CHUMBOJIOB U YHWCJIOBBIX KOA(PUIMEHTOB CIIETyeT
MPUBOJUTHh HEMOCPEJICTBEHHO o] (GOpMyJlIod B TOM Ke MOCIEAOBATEILHOCTH, B
KOTOPO¥ OHHM JIaHbI B JOpMYIIE.

Q@opmynibl clieayeT HyMEpOBaTh B IpeAenax paszaena. B 3Tom ciyyae HOMep
(GbopMyJibl COCTOUT U3 HOMEPA pa3fielia U NOPSAIKOBOro HoMepa (popMyIibl, pa3aeIcHHbIE
TOuKOM, Harpumep (3.1).

CchUIKM Ha MCIIOJIBb30BAHHBIE HWCTOYHUKHU CIIEIYyET MPUBOJUTH B KBaApPaTHBIX
CKOOKax, Hanpumep, [1, ¢.22] (rae 1- HoMep MCTOYHMKA B CIUCKE JINTEpaTyphl, a 22 —
HOMED CTPAHUILbl HICTOYHUKA).

B cnucke UCnonb30BaHHOW JIMUTEPATYpPhl, KOTOPBIM MpHIIaraeTcs Ha OTAEIbHOM
aucre, ciaenyer cHadana ykasaTtb ['OCThI, HOpMaTUBHBIE TOKYMEHTBHI C yKa3aHUEM
JAThl UX MPUHATHUSA. 3aTeM B ajahaBUTHOM MOpsiaKe (haMUIIMK aBTOPOB MUCTIOJIB30BAHHBIX
kHur, crareid. [lpm sToM mnumiercs cHadana (amuwius aBTOpa, 3aTEM HMHHIMAIIBI,
Ha3BaHUE KHUTH, TOPOJ, W3AATENbCTBO, TIo0jA, cTpaHuua. Ilpu uCHOIB30BaHUM
KypHaAJIbHBIX WJIM Ta3€THBIX CTAaT€l Takxke cieayer cHadana ykazate @.J.0. aBropa,
3aTeM Ha3BaHUE CTAaThH, )KypHal (Ta3ery), aary.

[Tpunoxxenus oQOpMIIIOT Kak MPOJODKEHUE OT4YEeTa Ha IMOCIEOYIOIUX €€
JIUCTax.

B Tekcre oTdueTa Ha BCe MPUIIOKEHUS TOJKHBI OBITh TaHbl CChUIKH. [Ipunoxenus
pacrnoJiarator B IMOPSIIKE CChUIOK HA HUX B TEKCTE.

Kaxnioe npuiioxkeHue cienyeT HaYMHaTh C HOBOUM CTPaHHUIIBI C YKa3aHUEM CBEPXY
nocepeiae cTpaHuilbl cioBa «IIpunoxxeHrue» u ero 0003HauYEHUs.

[IpunoxeHue TOJKHO MMETh 3aroJIOBOK, KOTOPBIM 3alMCHIBAIOT CUMMETPUYHO
OTHOCUTEJIBHO TEKCTa C MPONMUCHOU OYKBBI OTIETBHON CTPOKOM.

[IpunoxkeHus NOJKHBI UMETh OOIIYI0 C OCTAJbHOM YacThiO OTYETAa CKBO3HYIO

HYMEPAIMIO CTPAHUII



OueHnka yMeHHii BBINOJIHATH pacyeTHbIe MPAKTHYeCKHe PadoThI:

OuneHka «5» OTJIHYHO:
B JIOTUYECKOM PACCYXIACHUH U PEIICHUU HET ONMTUOOK, paCYCThI BBHITIOJTHCHBI
MPaBUJIBHO; OTYET O(OPMIICH YHCTO, aKKypPaTHO B MOJHOM OOBEME, C BBIMOJTHECHUEM
BCEX HEOOXOJIUMBIX CXEM WJIU PUCYHKOB.

Ouenka «4» xopomo:
B JIOTMYECKOM PAaCCY>KJIEHUU M PEIICHUH HET CYHIECTBEHHBIX OIIMOOK, HO 3ajaya
peIIeHa HEBEPHO WM IOMYIIEHO He 00iee MBYX HECYIIECTBEHHBIX OITNOOK;
oTdeT 0(hOpMJIEH YUCTO, aKKYpPaTHO, HO BBITMIOJHEHBI HE BCE HEOOXOAUMBIE CXEMbI WU
PUCYHKH .

Ouenka «3» ya10BJIE€TBOPUTEIBHO:
B JIOTUYECKOM PACCYKJEHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIeCTBEHHAs
OIIMOKa B MATEMAaTHUYECKUX pacyeTax;
otdeT 0hOPMIICHO HE aKKypaTHO U B HEMOJIHOM O0BEME, OTCYTCTBYIOT HYKHBIE CXEMBbI
WJIU PUCYHKH.

OueHka «2» Hey10BJIeTBOPUTEJIbHO:
€CTh CYIIECTBEHHBIC OLIMOKH B JIOTHYECKOM PACCYXKIECHUU U B PEIICHUH;

HCT BCCX HYKXHBIX CXCM HJIKN PUCYHKOB.
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YACTD 1. THIPABJIMYECKHUE U TIHEBMATHYECKHUE
CUCTEMBbI

WHCTPYKIUSA K JABOPATOPHOM PABOTE Ne 1
Tema: «OnpenesieHne BA3KOCTH padoyeii JKUTKOCTH BUCKO3UMETPOM .,
Jucummmaa: OI1. 09«TexHoaornueckas OCHaCcTKa»

g crienuanbHocT 15.02.08

HHCTpYKHHIO COCTaBuJIa IIPCIIOaBaATCIIb H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCUEH

«TexHomnorus MAaIIMHOCTPOCHUI .

IIporokoi Ne oT

[Ipencenarens nukiioBoit komuccuu M.A. Tapycoa

20

11



JIABOPATOPHAS PABOTA Ne 1

Tema: «Onpenesienne BA3KOCTH padoyeil KUTKOCTH BUCKO3ZUMETPOM

2.1. 3ananmue.

2.1.1. O3HaKOMUTBCS C MpaBUJIAMU TEXHHKM O€30MacHOCTH IMPHU IKCILTyaTalluH
TUAPOYCTAHOBOK M ITHEBMOYCTAaHOBOK.

2.1.2 . O3HaKOMHUTBbCA MO TEXHUYECKOM JIUTEpaType C MaTepuaioM [0
BSI3KOCTH, CII0cO0ax 1 Npubopax sl ee U3MEPEHUs..

2.1.3. U3yuunte npuHOMI PaOOTBl BUCKO3UMETPOB pPAa3IMYHBIX THIIOB
(KanWUIIPHOTO M DHIJIepa).

2.1.4. BeImoaHUTh HEOOXOIMMBIE 3aMephI TAPaMETPOB.

2.1.5. 3anoyHUT, TPOTOKOJ MCHBITAHUM U  CHENaTh COOTBETCTBYIOLIUE
pacyeTsl.

2.1.6. Hanimcatp oTueT mo paboTe B COOTBETCTBUU C IYHKTAMHU 3aJaHHS,

CACIaTb COOTBCTCTBYIOIINEC BBIBOABI.

2.2. He.]'lb paﬁoTbI: HOJ'IyLIeHI/IC HaBbIKa OIIPCACIICHHA BA3KOCTH MaACJIa IIPH IMOMOIIHN

BUCKO3UMETP DHIJIEpa.

2.3. MarepuaJjibHOe o0ecnieyeHne JJadopaTopHOi padoThl.
2.3.1.Bucko3umerp DHriepa

2.3.2. Macno uHIyCTpUalIbHOE.

2.3.3. Cexkynaomep

2.3.4. KanpkynsaTop

2.4. MarepuaJi, KOTOPbIil 10JI2KeH ObITh NPOPA00TaH MO Y4eOHUKY [1]

dusnyeckre CBOMCTBA )KHUIKOCTEH 1 ra3oB [1, ¢. 9-11 ]

2.5.001m1me cBeieHNs 0 BA3KOCTH.

12



2.5. llopsinok mpoBeaeHusi padoThl.
2.5.1. 3apucoBaTh cXeMy BUCKO3UMETpA DHIJIEpa.
2.5.2. Onpenenuth BpeMs ucteueHus: 200 Myl AMCTUIIIMPOBAHHOMN BO/IBI.
Tu=50+1c¢ — BoIHOE YKCIIO BUCKO3UMETPA.
2.5.3. Onpenenuts BpeMs ucteuenus 200 M1 Maciia yepe3 BUCKO3ZUMETP.
2.5.4. OnpenenuTs yCIOBHYIO BSI3KOCTh
'BY=T/Tu, °BY
2.5.5. PaccunutaTh KHHEMATUYECKYIO BA3KOCTh
N=(0,073 - °BY - 0,0631/° BY)-10*, m%/c
2.5.6. IlepeBoguM KHHEMATUYECKYHO0 BA3KOCTh B «CCtT», ompenenseM MapkKy
Maciia U €ro MIIOTHOCTb «P»
2.5.7.PaccunThiBaeM IMHAMUYECKYIO BSI3KOCTh
n=vop

2.5.8.0¢popMuth 0THET 1O padoOTE.

3. Ciucok peKOMEeHI0BAHHOM JIUTEPaTyPhl.

3.1 A.B.Jlenemkun; A.A.Muxaiiud «I uipaBin4eckue U MHEBMATHYECKHUE CUCTEMBIY,

M.: AGADEMA 2020.

Conep:xanue oTyera

TEMA: «OnpeneneHne BI3KOCTH Maclia BACKO3UMETPOM DHIJIEpa
[{enb pabOTHI.
MatepuanbHoe obecrieueHrue paboThl
3apucoBaTh CXEMbl BUCKO3UMETpPa JHIJIEPA.
[TopsiioK BBITIOTHEHUS Pa0OTHI
BoiBoj (110 1€ paboThl)
5. Bompocsl aJisi caMONIPpOBEPKH
5.1. Yto Ha3bIBaeTCs BSI3KOCTHIO
5.2. Onpenenenue 3akoHa BsI3KocTH HproTOHA.

5.3. EnuHubI M3MEpEeHUs KHHEMAaTUYEeCKOM U IMHAMHUYECKOU BSI3KOCTH.

13



MUHHCTEPCTBO HAYKHU U BhICIIETO oOpazoBaHus PO

OI'bOY BO «bpsHckuii I'ocynapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET)

UHCTPYKIIUSA K JABOPATOPHOM PABOTE Ne 2

Tewma: <<I/I3y‘lCHHG KOHCTPYKIMH MCXaHUYICCKUX MaHOMCTPOB.

OHpCIICJ'IeHI/Ie AAaBJICHUSI MAaHOMCETPOM)).

Hucturnmuna: OIL. 16« 'mapaBinyeckre 1 MTHEBMATUYECKHAE CUCTEMbD»)

1A cnenpanbHocTH 15.02.08

I/IHCTPYKHHIO COCTaBuJIa IIPCIIOaBaTCIIb H.H. Kunenckas

PaccMOTpeHO IMKIIOBOW KOMHUCCUEN

«TexHonorust MaIMHOCTPOEHUS.

[IpoToxon Ne OT

IIpencenarens nuknoBoit komuccuu M. A. Tapycosa

20
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1. llpaBuijia TeXHUKH 0€30MACHOCTH NMPHU BBHINOJHEHUH JAOOPATOPHOM

padoTbI Ne2

1.1. Ilepen Hauamom paOOTBl O3HAKOMHUTCS C MPABUIOM OHKCIUTyaTalus
WCIIBITATEIIbHOIO CTEH/A.

1.2. Tlepem myckOM MPOW3BECTH BHEIIHWNA OCMOTpP OOOPYIOBaHUS, YPOBCHb
paboyeil )KUIKOCTH B THUApOOaKe, HaJIMUUEe Orpa)I€HUs, UCIIPAaBHOCTh U3MEPUTEIbHBIX
U CUTHAJBHBIX IPUOOPOB. Bee oOHapyKeHHbIE HEMCTIPABHOCTH YCTPAHSIOTCA.

1.3.  OcBobomuTe paboyee MeCTO OT MHCTPYMEHTOB, MpPEAYNpPEaUTh
OKPY’KaIOILIUX O IPEACTOALIEM ITyCKE CTCHA.

1.4. Ilpu oOHapyKEHHMH HEUCIPABHOCTH BO BpeMs HKCIUTyaTaluu, padoTa
HEMEJICHHO MIPEKPAILAETCs U CTEH| BBIKIIFOYACTC.

1.5. Bce peMOHTHblE U pPEryJIUpOBAaHHbIE pPAOOThl MPOU3BOAATCS IPHU
BBIKJIFOYEHHOM OOI111eM pyOUJIbHUKE.

1.6 Ha  pabouumx  smcrax  HEOOXOJUMO  BBINOJHATH  CIEIYIOIIUNA
IIPOTUBOINIOKAPHBIM ~ PEKHUM: IPOMACIECHHBIE  TPSINKH, JETAIA  COAEpXkKaTb B
METAUIMYECKUX SIIMKAX C IUIOTHO 3aKpbIBAIOIIMMHUCS KpblIKamu. Ilomb3oBaTbes

OTKPBITBIM OTHEM KaTErOPUYECKH 3aIpPEIacTCs.

2.JIabopaTtopHasi padora Ne2
«/3yuyeHne KOHCTPYKIHUI MEeXaHUYECKUX MaHOMeTPoB. Onpenesenne

JAABJCHHUSA ) KUAKOCTH MAHOMETPOB».

2.1. 3apanmue.
2.1.1. O3HakOMHTbCS C TpaBUJIaAMU TEXHUKHA OE€30MaCHOCTH TMpH
AKCIUTyaTaly THAPOYCTAaHOBOK U ITHEBMOYCTaHOBOK.
2.1.2. O3HaKOMHTHCS TIO TEXHUYECKOH JIUTEpaType C MaTepHaioM IO
TUAPOCTATUUECKOMY JAaBJICHUIO, CLIOCO0ax U MpUOopax sl €Ero U3MEpEeHUsI.
2.1.3. W3yunth KOHCTPYKIIMIO CTE€HIA [JIsi OMNpPEACNICHUs JIaBIICHUS

MaHOMETPOM.
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2.1.4. V3yunth npuHOUT pabOTHI MAHOMETPA PA3TUIHBIX THIIOB.
2.1.5. Brpmonuute Ha paboTarwIieM CTeHJe HEO0OXOIUMBIE 3aMepbl
napameTpoB.
2.1.6. 3amoiHUTH MPOTOKOJ UCTIHITAHU.
2.1.7. Hamucath oT4ET 0 paboTe B COOTBETCTBUU C MyHKTAMU 3aJIaHMUS.
CrenaTth COOTBETCTBYIOLNE BBHIBO/IBI.
2.2 leab pa6Gorbi: [lomyueHue HaBBIKA OMPEICIICHUS MAABJICHUS MPU TMOMOIIU
MaHOMETpA.
2.3 MarepuajibHoe o0ecnieueHue J1a0opaToOpHOii padoThI.
2.3.1. TunpaBnuueckuit crens KXI-1609Ac ycTaHOBIEHHBIM MaHOMETPOM.
2.3.2. Tonmuso JIJI.
2.3.3. MaHoMeTpsl TPy KUHHBIC.
2.3.4. KanpkymnsTop.

2.3.5. CnpaBodHoe IuTeparyp.

2.4 Marepuaj KOTOpPbIH NO/KeH ObITH NMpPopadoTaH mo y4deOnuky [ 1].

®duznyeckre CBOKWCTBA KUJAKOCTEN U Ta3oB [1, c. 14-16]. [Ipubops! 17151 n3mMepeHus

TIaBJICHUS.
2.5. CxemblI cTeHa
T I'M- I'mapoOak
@ I'3- T'uapo3aMok
OT- OunpTp TONIUBA
l; HT- nacoc TomnmBHBIN
cPT ' ®P- popcynka
I

2.6. Ilopsinok BbINOIHEHHSI PAadOThI.
2.6.1. I3yunTh yCTpONCTBO M MpaBUIIa SKCILTyaTallil CTEH IA.

2.6.2. I3yunTh yCTPOMUCTBO MPYKUHHOTO MAHOMETPA U 3apUCOBATH €I0 CXEMY.
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[IpyxuHHBIE MaHOMETPBHI
UCIOJIB3YIOTCSL 111 U3MEPEHUs N30BITOUHBIX

I[aBJ'IeHI/Iﬁ )KH,Z[KOCTeﬁ HJIK Ta30B, B KOTOPbIX

JTaBJICHUE BOCTIPUHUMAETCS yIpyTuM
pabouynM  3jeMeHTOM (MeMOpaHOW WM
TpyOuaToil mpyxuHoi). Pabounm snemeHTom
TpyOuaroro maHomerpa (puc.83) sBiseTcs

COrHyTasd II0 AYyIrec OKpPYKHOCTH II0JIasd

oBanbHas TpyOka 1 (TpyOka bypnona). Eé

CBOOOJIHBIN KOHEIl 4 yepe3 CUCTEMY PhIUaroB

5 cBs3aH coO CTpGJIKOﬁ. HOI[ I[CﬁCTBPIGM U3MCHAIOIICTOCS U30BITOYHOTO JaBJICHUA

TpyOka | (mpyxXuHa) pacnpsAMIIIeTCS WIH CBOPAYMBAETCS, IEPEIBHUras CTPEIKY.

OTKpBITHIN KOHEI[ TpYOKku 1 3amasH mpumnoem B Jepkaresie 6, KOTOPBIA YKPEIi€H Ha

kopriyce 3 manHometpa. Iltymep 7 ¢ pe3p0oil aiis npucoeauHeHus: nprudopa K MecTy

M3MEPEHUS BBIMOJIHEH KaK OJHO IIEJI0e ¢ JepkaTeiaeM. BHyTpu mTyiepa u aeparens

UMeeTcs KaHall, KOTOPbIN coolIiaercs ¢ BHYTpeHHEH mojocth TpyOku 1. B BepxHen

YacTH ACPiKaTCIIA 6 pasMCIICHBI JIBC INNIACTHUHBI, CIY)XKalIUC JJI 3aKPCINICHUA Ha HUX

MnepcaaTo9YHoro MCXaHmu3mMa 2.

2.6.3. IloaroToBUTH CTEHI K padoTe M ONpeleJuTh aBjeHHe IO

MaHOMETPY HA HECKOJIbKHUX Pe:KUMaX.

a)  IIpoBepuTh HamuMuue TOMJIWBA B TUIpOOaKe M MPU HEOOXOAUMOCTH
JIOJTUTh.

0) /JBwxenuem peiuara co ckopoctd 60..70 xayaHuld B MUHYTY
Har"HeTaTh TOIUIMBAa Ha (QopcyHKy. OmnpeneiauTbh MO MaHOMETPY JAaBlieHUE, IpU
KOTOPOM IIPOUCXOJIUT BIIPHICK.

B)  BBepHyTH (WM BBIBEPHYTbH) PETYJIMPOBOUHBIN BUHT Ha POPCYHKE UX
1 060pOT ¥ MOBTOPUTH UCTIBITAHHE.

r) [TokazaHusi MaHOMETPA 3aHECTH B TAOJIUILY UCTIBITAHUU.

n)  AtmocdepHoe JaBiIeHHUE ONPEACIUTD 10 OAPOMETPY B Ay IUTOPHH.
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2.6.4. PaccuuTaTh THAPOCTATHYECKOE [AaBJIEHHE MO0 TMOKA3aHUIM JABYX
npuodopoB.
P=Po+P, MIla

2.6.5. OdopmuTth 0TUET MO padoTe.

3. Cnucok peKOMeH/I0BAHHOM JIMTEPATyphl.

3.1. A.BJlenemkun; A.A.Muxainmun «['uapaBandeckue W ITHEBMaTHYECKHE
cucreme», M.: AGADEMA 2018
3.2 B.I'. Ky3HernoBa MNpuBOJIbI CTAaHKOB C MPOrpPaMMHBIM yIIpaBlieHHEM. M.

Marmmmnoctpoenue 2019.

4, Copep:kaHue OTY€éTA.

4.1. Tema paOOTBHI.
4.2. llens paGoTHI.
4.3. MatepuanbHoe o0ecrieueHrne paboThl.
4.4. Tlops10K BBITIOJIHEHUSI paOOTHI.
1) 3apucoBaTh cxemy MPYKUHHOTO MAaHOMETpA.
2)  3apucoBaTh CXeMy CTCH/IA.
3)  IlpowusBecTH omnpe/elicHHE AaBICHUS 10 MAHOMETPY U MOKA3aHUs 3aHECTH B

Tabnumy 1:

Tabnuna 1-pe3yiabTaThl UCIIBITAHUH.

[Tapamerp | llokazanue IToka3anue I'mppocratnuec
Manometpa OapomeTpa KO€ JIaBJICHUE

Ne ucnpITanu

Pu. k['c/cm? Po, mm.pT. cr. P. MIla
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4.5. BeiBoj o 1ienu padoThl.

5. Boripochl 1yisi CaMONIPOBEPKH.

5.1.
5.2.
5.3.
5.4.
5.5.

Yto Ha3bIBaCTCs Ir'mapoCTaTUICCKUM I[aBJIeHI/IGM?

CBoiiCTBa TUAPOCTATUUECKOTO JJABJICHHUS.

EI[I/IHI/IHI)I HN3MCPCHUA JAaBJICHUA U CBA3b MCKAY HUMMH.

[TpuGops! 17151 UI3MEPEHUs JaBICHUS.

OcHOBHOE ypaBHEHHE TMAPOCTATUKH, 3aKOH [lackans.
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MUHHCTEPCTBO HAYKHU U BhICIIETO oOpazoBaHus PO

OI'bOY BO «bpsHckuii I'ocynapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET

UHCTPYKIIUSA K IABOPATOPHOM PABOTE Ne 3

Tewma: «Ol’[pGI[CJIeHI/Ie IMoJa4M INIYHXKCPHOI'O HACOCa».

HMucounnuaa: OIl. 09«TexHomorndeckass OCHaCTKa»

1A cnenpanbHocTH 15.02.08

I/IHCTPYKHHIO COCTaBuJIa IIPCIIOaBaTCIIb H.H. Kunenckas

PaccMOTpeHO IMKIIOBOW KOMHUCCUEN

«TexHonorust MaIMHOCTPOEHUS.

[IpoToxon Ne OT

IIpencenarens nuknoBoit komuccuu M. A. Tapycosa

20
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IIpaBuaa TexHMKHU 0e30MACHOCTH NMPHU BHINOJHEHHUH
JabopaTtopHoii padornr Ne3

«OnpeI[eJIeHne moaavm IVIYHKEPHOIo Hacoca»

1. Ilepen HayasioM pabOTBI O3HAKOMUTHCA C MPABHIOM 3KCILUIyaTaluu
TUAPABIMYECKOTO UCIIBITATEIBHOIO CTEH/A.

2. Ilepen myckoM HpOM3BECTM BHEIIHMA OCMOTpP OOOpYIOBaHUS, YpOBEHb
paGoueil KHAKOCTH B TUApoOaKe, HAIUYMs OTPAHUYCHHUSA, HCIPABHOCTD
U3MEPUTENIbHBIX U CUTHAJIBHBIX NpUOOpoB. Bce oOHapykeHHblE HEMCIPABHOCTU
YCTPaHSIFOTCA.

3. OcBoOoauth paboyee MECTO OT HHCTPYMEHTOB, IPUCIIOCOOTICHUN W
IIOCTOPOHHUX IIPEAMETOB, IMPEAYIPEAUTh OKPYXKAKOMUX O MPEICTOSIIEM ITyCKe
cTeHaa. Bee BKIItOUeHNs MPOBOAATCS TOJNBKO MO KOMAH/JIE€ MTPENO1aBaTeIs.

4. Ilpm oOHapy>K€HHH HEUCIPABHOCTH BO BpeMs OHKCIUTyaTaluu padora
HEMEJUICHHO ITPEKPAIIAECTCS U CTEH]T BBIKIIOYAETCSI.

5. Bce peMoHTHBIE pPaOOTBI TPOU3BOAATCS MPH BBIKIIOYEHHOM OO0IIEM
pyOUIIbHUKE.

6. Ha paboumx wmecTax HEOOXOAMMO  BBIMOJHATH  CJICAYIOIIHE
INPOTHUBOIOXKAPHBIE ~ MEPOIPUATUSA: TPOMACICHHYIO BETOUIb  COJEpXaTb B
METaJUIMYECKUX IJIOTHO 3aKPhIBAIOIIMXCS ANIMKax. [10J1630BaThCS OTKPBITHIM OTHEM

KaTCTOPHUYCCKH 3alIpCIIacTCA.

JlabopaTtopuas padora Ne3

«OnpenesieHue MOJAYHU IIYHKEPHOT0 HACOCA

3axanmue :

1. O3HakOMUTBCS € TIpaBWIAMH TEXHUKU OE€30MaCHOCTH MPU SKCIUTyaTaluu
TUAPOYCTAHOBOK.

2. O3HaKkOMUTBCS C OCHOBHBIMH MapamMeTpaMd U  XapaKTEepPUCTUKAMU
IUTYH>KEPHOTO HAacoca M0 TEXHUYECKOU JIUTEpAType U UHCTPYKIIUH.

3. U3yunTh ruIpaBIMyuECKyIO CXEMY UCIBITATEILHOIO CTEHA.
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4. JIaTh XapaKTEpUCTUKY UCTIBITATEIBHOIO CTEH/IA.

5. BbinonHuTh Ha paboTaIIEM CTEHAE COOTBETCTBYIOLIME 3aMeEphl
HEOOXOIMMBIX TTApaMETPOB.

6. 3amojHUTh MPOTOKOJ HCIBITAHWUA U BBIIOJHUTH COOTBETCTBYIOIINE
PacU€THhl.

7. HantucaTth O0TYET 110 paboOTE B COOTBETCTBUU C MYHKTaMU 3aJaHUs, CAENaTh

COOTBCTCTBYIOIIHC BBIBOABI.

eab padoThI:
O3HaKOMHTBCA C OCHOBHBIMH NapaMeTpaMU IUTYH)KEPHOTO Hacoca, MOJYyYHUTh
MPAKTUYECKUE HABBIKM IO HCIHBITAHUIO 3JIEMEHTOB THJIPOCUCTEM, OCBOUTH METOIbI

aHaJIn3a SKCIICPUMCHTAJIBHBIX JAHHBIX 1 YMCHHUC ACJIATb BHIBOJLI.

1. MartepuajibHOe o0ecrieueHne padoThbI:

I[JIH IMPOBCACHUS pa6OTBI HCIIOJIB3YIOTCA CTCHA JIA HCIIBITAHUS TOILJINBHOM
arIaparypbl, TaxXOMCTp I HU3MCPCHHA 4YHCIIA O60pOTOB QJICKTPOABHUI'ATCIIA,

CEKYHIOMED.

2. MarepuaJi, KOTOPbIii 10/15KeH ObITh MPOPadoTaH mo yyeoHuky|[1].

2.1 ITapameTpsl TUAPABIMYECKOTO MPUBOJA U 00JIACTH €r0 NPUMEHEHUS C.
145-148 [1]

2.2 TlpuHuun OEHCTBUS M XapaKTEPUCTHKU HACOCOB OOBEMHOIO THIA C.
150-155 [1]

2.3 O6mue cBeeHus O MapameTpax ITyHKepHOro Hacoca.

1) IlnyHx’epHbIA HACOC - PAa3HOBUAHOCTH MOPIIHEBOTO HACOCA, Y KOTOPOTO
BBITECHUTEJb BBINOJIHEH B (hOpME MITyHKEPa.

2) Pabounii 066EM. VoHacoca

Vo= 0.785d,,2hm?,

rae Oyy, M - IHaMETp TUTYHKEpA.

h, M- reoMeTpUYECKHit X0 1 TUTYHKepa.
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3) Homunansnoe naBienue Py, - HambombIee gaBieHUE, KOTOPOE HACOC

AOJDKCH CO34aTh B TCUCHHUC YCTAHOBJICHHOI'O CpOKa CJIy}K6BI C COXpPaHCHHUEM

napaMmeTpoB B Mpeesiax YCTaHOBIEHHBIX HOpM, u3mepsiercs B MIla

(1 kr/Mm?-9.81 MITa=9.81 10°I1a)

4) O6bémuas nojmaya Q- oTHoleHHWE 00BEMaA mMojaBaeMoll pabouel cpeibl KO

BpeMeHHU, u3Mepsercss B M/c. Pasnmuaror dakTtuueckyro 00bEMHYI0 mnomauy Q,

onpeensieMyro o Gopmyie.

Q= VI/t, M%c (1)

rae V - 00bEM nepeKkayeHHOM )KUIKOCTH, ONPEIENSIETCS Ha CTEH e

T - BpeMsl 32 KOTOpOE NepeKadyeH JIaHHbIH 00bEM TeopeTnyeckyro 00bEMHYIO MO1auy

Qompenenstor mo popMmyie:

4)

Qo= Vor/ 60, M%/c (2)

rae Vo- pabounii 066éM Hacoca, M

IT - 4aCcToTa BpallCHUA Bajla HACOCA, MI/IH_1

OOBEMHBIN K.I1.I No- OTHOIICHHE BEIMYUH (haKTUUECKOH M TCOPETUYCCKOM

00BEMHBIX ITOAY.

1 o=Q/Qo 3)

6) Ilomydyennas wmomHocTh Hacoca Npo,, BT- wmomHocTh, cooOuiaemas

HacoCoOM pabouel KUIKOCTH.

Nior.= 10°PQ, kBT (4)

rae P - naBnenue, I1a

Q- mogaya Hacoca, M>/c

23



3. Ilopsaaok npoBeneHust padoThbI.

3.1. U3yuuTth yCTpOMCTBO U MpaBujia KCIUTyaTalluy UCTIBITATEIbHOTO CTEH/IA.

3.2. BBINOIHUTH THAPABINYECKYIO CXEMY CTEH/IA.

3.3. 3anmectn B Ta0NHWIly HAMMEHOBAaHUSA, MOIYJIb U TEXHUUYECKYIO
XapaKTEPUCTUKY KaXKJIOTO AJIEMEHTa THPABINYECKON CHUCTEMBI.

3.4. BximtouuTh cXeMy | cAeNaTh 3aMep o0bEMa ToIMBa V, MePEeKaueHHOTO B
MEPHBIN coCcyl 3a Bpemsi paboThl T. J[aBiieHue 3aHeCTH B TaOnuILy 2.

3.5. Onpenenuth BeIMUUHY (haKTHUECKON 00bEMHOM nogauu 1o ¢popmye (1).

3.6.3aMepuTh qUaMeTp IUTyHKEpa U TEOMETPUUECKUIN X011 ITyHXKEpa,
3aHECTH B TaOIUILY 2.

3.7.PaccunTaTh TEOpeTHYECKYIO 00BbEMHYIO TTo1ady Q o, 00BEMHBIN

K.ILJ. Mo , OJIE3HYIO MOIIHOCTH Hacoca Ny, 10 hopmynam (2), (3), (4).

4, CpaBHI/ITL MOJIYYE€HHBIC JaHHBIC ¢ TEXHUYCCKUMHU TpBﬁOBaHI/IHMI/I K HACOCY U

caeJaTb BbIBOABI.

5.0¢popmiienne oTuera

Tema: «OnpeneneHue 1nojaady MmIyH>KEpHOTO HacCOCa»
[lenb paboOTHI.

1.MatepuanbHoe oOecriedeHre paboThl.

2. I'mppaBnnyeckasl CXeMa UCTIBITATENIbHOTO CTEHA.
3. CBenleHHs O 3JIEMEHTaX TMAPaBINYECKON CUCTEMBI.

Tabmura 1 - D1eMeHThI CXEMBI

Ne 110 rupaBIMYECKON HanMeHnoBanue snemeHTa |[OO0O3HAYE€HUE MOJAEIN
CXEMBI
1 2 3
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5. Pesyabrarsl padoThl.

Ta6nuna 2 - PesynbTaThl paboThl

JlaBnenue PMIla
Qo mm/c

Yucio O6opoToB
Teopernueckas [logaua
O6wémupiii K.mm.j. no

O0Bém XKunkoctu
V, mm®
O0/MuH

Bpewmt. ¢
PaGounii 006EM
Vo mm®

JlnameTp mIyHxkepa
doMm
I'eomeTp Xox hg
MM

! Moxaua Qo, mv/c

—
N
w
o1
»
|
(@)
[{e)
=
o

BrIBOI 0 TEXHUYECKOM COCTOSIHUM HAcoca.

6. Ciucok pekoMeH1yeMOH JIUTEepaATypbI:

6.1. A.B.Jlenemkun; A.A.Muxainun «l 'HapaBInYecKue W IMHEBMAaTHYECKHUE
cucremb» M.: AGADEMA 2018.

6.2.'0OCT 2 721-74 «O003HaueHUE TUAPOAIIAPATYPHI.

7. Bonpocsl 11t CAMOKOHTPOJISA
7.1. Kako# Hacoc Ha3bpIBaeTCs MOPUIHEBBIM?
7.2. OCHOBHBIE pa3MephI IUNTYHKEPHOTO HAcCOCa

7.3. Onpenenenue oobemuoro KII/] nacoca.
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MUHHCTEPCTBO HAYKHU U BhICIIETO oOpazoBaHus PO

OI'bOY BO «bpsHckuii I'ocynapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET)

UHCTPYKIIUA K IABOPATOPHOM PABOTE Ne 4

Tewma: ((OHpGI[CJIeHI/IG IMPOU3BOAUTCIIBHOCTH HIICCTCPCHHOI'O HACOCa IIO0O €To

KOHCTPYKTHUBHBIM ITAPAMETPAMY.

Jucuummaa: OI1. 09«TexHoaornueckas OCHacTKa»

1A cnenpanbHocTH 15.02.08

I/IHCTPYKHHIO COCTaBuJIa IIPCIIOaBaTCIIb H.H. Kunenckas

PaccMOTpeHO IMKIIOBOW KOMHUCCUEN

«TexHonorust MaIMHOCTPOEHUS.

[IpoToxon Ne OT

IIpencenarens nuknoBoit komuccuu M. A. Tapycosa
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1 .IlpaBuyia TeXHUKHU 0€30MACHOCTH MPH BHINOJHEHNH JIa00paTOpHOi padoThl Ned
«OmnpenesieHue NPOU3BOJAMTEIBHOCTH IIECTEPEHHOI0 Hacoca no ero

KOHCTPYKTHBHBIM MapaMeTpam»

1.1 Ilepen HayanoM paOOTBI O3HAKOMHUTHCA C MPABUIOM 3KCILTyaTallHH
TMIPABINYECKOTO UCIIBITATEILHOTO CTEHAA.

1.2 Tlepen myckoM IpPOM3BECTH BHEIIHUWA OCMOTP OOOPYIOBaHUSA, YPOBEHBb
paboyeil KUAKOCTM B TIuApoOaKke, HaIUYUE OrPAaHUYEHHUS, HCIPABHOCTH
U3MEPUTENIbHBIX W CUTHAJbHBIX NpuOOpoB. Bce oOHapyXeHHbIE HEUCIPABHOCTU
YCTPaHSIOTCH.

1.3 BxiroueHue cTeH1a MPOU3BOAMUTCS TOJIBKO IO KOMAHJIE MTPENO01aBaTesl.

1.4 Ilpu oOHapyXeHHH HEUCHPABHOCTH BO BpEMsS 3KCIUlyaTaluud padoTa
HEMEJUICHHO IIPEKPAIIACTCS U CTEH]I BBIKIIIOYAETCH.

1.5 Bce pemMoHTHbIE pabOThl NPOU3BOAATCS MPHU BKIOYEHHOM 0OIIEM
pyOUIIbHUKE.

1.6 Ha pabounx mecTtax HEOOXOIMMO BBINOJHATH CIEIYIOIIME HPOTHBO-
MOKapHbIE MEPOIPHUATHUS: IMPOMACIEHHYIO BETOLIb COJEPkKATh B METAJUIMYECKHUX
IJIOTHO 3aKPBIBAIOIIMXCS SAIMKaX. [101b30BaThCA OTKPBITBIM OTHEM KaTErOpUYECKH

3amnpeniaeTcs.

2.JIabGopaTropHas padora Ned
Tema: «OmnpeneseHne NPOU3BOAMTENBHOCTH IIECTEPEHHOIO
Hacoca
110 €r0 KOHCTPYKTUBHBIM IIapaMeTpaM »
2.1 3apanme.
2.1.1 O3HaKOMUTBCA C MPAaBUIIAMUA TEXHUKU O€30MACHOCTH MPU IKCILTyaTaluU
TUAPOYCTAaHOBOK.
2.1.2 O3HaKOMHUTBCA C YCTPOWCTBOM, Pa3HOBUJHOCTBHIO, OCHOBHBIMHU Tia-
paMeTpaMM M XapaKTEpUCTUKAMH ILIECTEPEHHOIO HAacoca II0 TEXHUYECKOU

JUTEeparype.
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2.3 JlaTh XapakTEpUCTUKY UCIIBITYEMOI'O Hacoca.

2.4 BpINOIHUTH HEOOXOJUMBIE 3aMEPBI TAPAMETPOB HACOCOB.

2.5 3anonHUTHh MPOTOKOJ H3MEPEHUH U BBIIOJHUTH COOTBETCTBYIOIINE
PacU€THhl.

2.6 Hanmcatb oTué€T no paboTe B COOTBETCTBUE C IMYHKTaMU 3aJJaHUs U ClIENaTh

COOTBCTCTBYIOIIHMC BHIBOABI.

3. Hean padorbl: «A3yuyeHHe KOHCTPYKIMH U oNpeae/ieHue MPOUu3BOIM-

TCJIBHOCTH IHMECTEPECHHOT0 HAacoca. HOCTpOCHHe 3aBHUCHUMOCTH Q:

f(P)».

4. MarepuajabHoe o0ecriedeHre padoThbl.
4.1 llecrepennsiit Hacoc Mmapku HIII
4 31 TaHTenbIupKyib.

4.3 MUKpOKaJIbKYJIATOP.

5. MartepuaJ, KOTOPbI J0J12KeH ObITh MPOPad0oTaH MO yueOHuKy[1]

6. O0mue cBelecHUS O XaPAKTEPUCTHKAX U MapaMeTpax HIeCTePpEeHHOIo
Hacoca.

[lecTepeHHbIM Ha3bIBAIOT 3yOuaThli HacoC C pabOYMMHU OpraHaMu B BHJIE
niecTepéH, 00ecneunBaroUMX TEePMETHYECKOE 3aMbIKaHHE padouell Kamepbl U
nepefaroumx Kpyrammii MomeHT. LllectepeHHble Hacochl ObIBAIOT JABYX-, TPEX-,
MHOTOIIIECTEPEHHBIMH C BHELITHUM U BHYTPEHHUM 3allCIUICHUEM 3yObeB.

[Tpubnm>k€HHO MoAauy MECTEPEHYATOrO0 HACOCa MOXKHO OINPEAENUTh IO

bopmyie:
Q=2nn(z+1)m?bno, m/c
I'ne

N-4acTOTA BpaLIEHHUs IIECTEPEH, ¢

My-MOIYJIb 3aLEIJICHUS, Z- YUCIIO 3yObEeB IIECTEPEH,



b- mmpunHa 3y6a

No-00béMHBIN KIT/]

KIII atux HacocoB mocturaet 92%...94%
7.I1opsioKk poBeeHNs padoThI.
7.1 Cuucars ¢ Tabnuuku Hacoca mapaMerpsL (P, MIla, 1, ¢t)
7.2 BbIMOaHUTH pa300pKy HAcOCa, 3apUCOBATh MPUHIUITHAIBHYIO CXEMY.
7.3 IIpousBecTr 3amMep T€OMETPUUECKUX Pa3MEPOB IECTEPHU HACOCA:
a) HAPY>KHBINA JMaMETp IecTepHu «0» B MeTpax
0) uncio 3yOneB
B) mMpHHa mecTepHu «b» B MeTpax
7.4 PaccuntaTh MOAYJb 3alleIIeHUs 10 (hopMyIie:

m=d/(z+2), m
7.5 Pacuurtats pabouuit 00beM Hacoca.
Vo, =2nzm?zb, m®
7.6 Ilo xaranory onpenenuts 00bEMHBIN KIIJ[ Hacoca.
10=0,92/0,94
7.’7PacuuTaTh UEaJbHYIO I0Ja4y HAacoCa.

Qo=Von/60, m%/c

7.811omHas mogaya Hacoca.
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Q=Qo-kxp=Q,-0.5x101p,m%/c

rae P, I1a
[1o naHHOM aHATUTUYECKOU 3aBUCUMOCTH ITIOCTPOUTH XAPAKTEPUCTUKY
Hacoca Q="(P)

3amaBasacek 3HaueHusmu: P=0MIla

P=20MIIa
Qx107
m/c
MIPHU YacTOTE BpalEHHUs
BaJla Hacoca n, MUH
| | | | _ P
| I I I MIla
0 5 10 15 20

8.Ccok pexoMeHyeMol JJUTepaTypbl

8.1.A.B.JIenemikun; A.A.Muxaiinnun «l'uIpaBinyecKue W MHEBMAaTHYECKHUE

cucteMmbl», M.: AGADEMA 2019

9. Conep:xxanme oT4éTa

Tema: «OnpeneneHre MPOU3BOIUTEIBHOCTH IIECTEPEHHOTO Hacoca
10 €T0 KOHCTPYKTHBHBIM ITapaMeTpam
Ienb paGoTHI

1. MarepuanbHoe obecrieueHrne padboThl
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1.6.

[Topsimok BBITOTHEHUS paOOTHI

2.1Cxema mecTepeHHOTo Hacoca

2.2. OnpeneneHue nojgayu Hacoca

2.3. TlocTpoeHune XxapaKTepUCTUKHA Hacoca B KoopauHatax «P-Q»

BriBo (110 11€11 paboTh)
10. Bonpochl 1J1s1 caMONIPOBEPKH:
10.1. Kako#i Hacoc Ha3bIBa€TCs MIECTEPEHHBIM?

10.2. MapkupoBKa 1IECTEPEHHBIX HACOCOB.

10.3. ®opmyna nogaun Hacoca
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MUHHCTEPCTBO HAYKHU U BhICIIETO oOpazoBaHus PO

OI'bOY BO «bpsHckuii I'ocynapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET)

WHCTPYKIUA K JABOPATOPHOM PABOTE Ne 5

Tema: «Ol'[pCI[CJIeHI/Ie IMoJa4M INIYHIKCPHOI'O HACOCa».

Jucuummaa: OI1. 09«TexHoaornueckas OCHaCcTKa»

g cnenuaiibHOoCcTH 15.02.08

I/IHCTPYKHHIO COoCTaBHJIa IIPCIIOaAaBaTCIIb H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCHUEH

«TexHonorust MalIMHOCTPOEHUS.

IIporokoi Ne oT

IIpencenarens nuuknoBoit komuccuu M. A. Tapycosa

20
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IIpaBu/ia TeXHUKH 0€30NMACHOCTH NPH BHINOJHEHNH Ja00paTOPHOii padoThl Ne 5
«O3HaKOMJIeHHEe ¢ YCTPOMCTBOM TIHMAPOANNAPATYPbl HA CTAHOYHOM

000py10BAHU I

1. K nabopatopHoii paboTe MAOMYCKAOTCSA CTYIACHTBI, ITPOIICIIINEC
MHCTPYKTaX M0 TEXHUKE O€30aCHOCTH.

2. He mpukacatbcs K 2JICKTPHUESCKUM TIPOBOIAM, KAOEISIM M SJIEKTPOTIPUOOpaM.

3. OcTteperarbcsi CIMBHOU CTPY)KKU CKaJIbIBAHUS, a TAKXKE BbIJIETa HHCTPYMEHTA.

4. OcteperaThCs ABMKYIIUXCS U BPAIIAIOIINXCS YacTel ¥ MEXaHU3MOB.

5. bes pa3perienus npemnogaBaTens WK Ja0opaHTa HE IyCKaTh B X0/ CTAHOK.

6. He Opatb 1 He mepeiaBaTh 4Yepe3 CTAaHOK KaKue-Iu00 MpeIMETHI.

7. He o0mokaunBaThCs HAa CTAHOK.

8. Ilpm BbIMOJHEHMH JA0OpPATOPHON pabOThl OBITH BHUMATEIBHBIMHU, HE
OTBJICKAThLCS TIOCTOPOHHUMH Pa3roBOpPaMH, HE OTBIIEKATh JIPYTHX.

9. He mepememartbcst 1o Jsraboparopuu 0e3 paspelieHHs MpernogaBaTeNsl U

nabopanTa.

JlaGopaTopHasi padora Ne5

1. 3apanue.

1.1 O3HakOMUTBCS C TpaBUJIaMU TEXHUKH O€30MACHOCTU MPU BBIMOJTHEHUU
nabopatopHoi paboThl NeS.

1.2 O3HakOMHUTBCS 1O TEXHHUYECKON JUTEpaType C TEOPETUUECKUM
MaTepHaJIOM IO THAPOIPUBOIAM.

1.3 U3yuuth Ha Ppe3epHom cranke ¢ YUITY tuma 6P11M®D3-1 snemeHTHI
TMJIPOTIPUBOJA.

1.4 N3yunTth cXemy ruaApONpUBOIA U TUIAPOCTAHIUU.

1.5 3apucoBath cxeMy TMAPOCTAHIINH.

1.6 CocraButh crenuuKalnuio Ha THApaBiIHYeckylo cxemy cormacHo ['OCT
2.7184-70; 2.780-68; 2.785-70.

1.7 Hanmucathb oT4eT 10 paboTe B COOTBETCTBUU C 33JJaHUEM.

33



Hear paGoTpl: u3ydYeHHMe KOHCTPYKIMM THAPONPHBOIA HA CTaHKe,

COCTaABJICHUE T'N/IPOCXEMBI.

2. MarepuaJsbHoe o0ecriedeHue padoThbl.

2.1 Cranok ¢pesepnsiii Tuma 6P11-M®D3-1 ¢ UITY2P32.
2.2 PykOBOACTBO 1O AKCILTyaTalliy CTaHKA.

2.4 CnipaBoyHas JIMTeparypa.

I'OCTst ECK/I: 2.784-70; 2.780-68; 2.785-70.

3. MaTepuaJji, KOTOPbIii 10/2KeH ObITH NPOPA0OTAH N0 Y4eOHUKY.

a) Bunbaep S. M., Kosanes f. T., HekpacoB b. b.CnpaBounoe mocobue 1o
THApaBJINKE, TUAPOMAIIMHAM W THIPONpHUBOAaM. - Munck, Breicimas mkona 2018 r. c.
288...356.

6) Xomun K.M., Hukutun O.®. OCHOBBI THUIPABIMKA U OOBEMHbBIC

ruaponpusoasl -M.: MamumHocTpoenue, 1989r.

4. O0mmue cBedeHWs] O THAPONPHBOAAX M THAPOCTAHIMAX HA CTAHKAX.
HacocHble yCTAHOBKM M THAPOCTAHIMH, NMPUMEHsieMble HA CTAHOYHOM

000py10BaHMH.

HacocHoli ycTaHOBKOW Ha3bIBalOT THUIAPABIMYECKUN arperat, B KOTOPOM
KOHCTPYKTUBHO OOBEAMHEHBI: THAPOOAK, HACOCHBIM arperatr ( HacoC ¢ MPHUBOJHBIM
ANIEKTPOABUTATENIEM ), YCTPOMCTBAa [JIi OYUCTKM Maclia M TOJJIEpKAHUSI €ro
TEMIIEpaTyphl, ammnaparypa peryJupoBaHUs W KOHTPOJISA JaBjeHUs. BHemHumun
TUAPOJIUHUSMU HACOCHOM YCTAHOBKHM SIBJIAIOTCS OJHA WJIM 00Jie€ HAMOPHBIX JIUHUMI,
JIMHUM CJIMBA U JPEHaXa.

Takum oOpa3oMm, OT HACOCHOW YCTAaHOBKHM MOKHO TOJIBKO THUTAaTh THAPOCXEMY
paboueit xunkocTbio. Ecnu jke B 3TOM rupoarperate npeaycMoTpeHa BO3MOXKHOCTb
pasMelaTh  KOHTPOJIBHO-PETYJMPYIOIIYK) — anmaparypy M paclpeleiIUTENbHYIO

anmapaTtypy sl YIPaBJICHUS] TUIPOIABUTATEISIMH, TO €T0 HA3bIBAIOT T'MAPOCTAHLIMEN
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WU CTaHIMEN rujiponpuBoAa. [ MapocTaHIMM COOTBETCTBEHHO COEIUHSIOT CO CTAHKOM
OOJIBIIMM YHCJIOM THAPOJIWMHUNA, Ye€M HACOCHbIe yCTaHOBKU. KoHCTpyupoBaHue u
MIPOU3BOJICTBO HACOCHBIX YCTAaHOBOK MW THAPOCTAHIIMM HMeeT crneuupuKky u Ha
COBPEMEHHOM JTafle OKa3aJloCh JKOHOMHYECKH I1eJIeCOO0pa3HbIM OpPTaHU30BaTh
CEpUIHOE TMPOM3BOJCTBO THUIIOBBIX HACOCHBIX YCTAHOBOK M THJIPOCTAHIMK Ha
CIICUAJIM3UPOBAHHBIX 3aBOJaX [0 MPOU3BOACTBY TrulpooOopynoBaHusi. braronaps
HaJIMYUIO JOCTATOYHO IIUPOKOW HOMEHKIJIATYPhI ATUX arperaToB, MPU NPOCKTUPOBAHUU
CTAHKOB Ha ATale COCTaBJICHUS MPUHIUIUAIBHON THAPOCXEMBI U TPOBEICHUS PAaCUE€TOB
OOBIYHO TPOM3BOAUTCS aHAJIN3 BO3MOXKHOCTH HCITOJIb30BAaHUS KaKOW-TMOO THUITOBOM
HAaCOCHOM yCTaHOBKH WJIM THIPOCTAHIIMM U BBIOOP €€ TUIIopa3Mepa.

[TozHakoMumMmcsi ¢ Hanbosiee PAcCIPOCTPAHCHHBIMU B CTaHKaX OTCYECTBEHHOTO
MIPOU3BOJICTBA TUIOBBIMM HACOCHBIMH YCTaHOBKaAMU M THAPOCTAHIMSMU. BHemiHue
BBIBOJIBI OT THAPOCTAHIIMM OCYIIECTBIISIOTCS 4Y€pe3 MPOMEKYTOUHBIE COCTUHEHUS,
KOTOpBIE pacrojaraloT Ha OOKOBBIX CTEHKAX WM B HWXKHEW 4YacTU 3aJHEH CTEHKHU
ruapoikada. IluTtaHue -»IEKTPOMArHUTOB pACHPENCIUTENE MPOU3BOJUTCA 4Yepe3
IITETNICENbHBIN pa3beM 15 1 kabelb, MOIKII0YaeMbIi K KIEMMHHKY B DJICKTPOKOPOOKE

M3roraBiuBalOT TaKXKe TUIPOCTAHIIUU, KOHCTPYKTHUBHO YHU(DHUIIMPOBAHHBIC C
ruapocTaniusaMu 1'48-8. 31o ruapocrannuu tumna 1'48-9 oTkpeITOro ucrnonHeHus 0e3
Hapy)XHBIX CTEHOK U JBEpOK Ha rujapomikade. Takue THUAPOCTAHIIMU HAXOMST
MPUMEHEHUE B OCHOBHOM ISl TIOJIyaBTOMATOB MPOAYKIIMOHHOTO THUIIA U aBTOMATOB,
paboTAaIOMIKX B YCIOBUAX KPYITHOCEPHUIMHOTO MPOU3BOACTBA, II¢ BaXKHBIM TPEOOBAaHUEM
SBJISIETCA JIETKOCTh JIOCTyHa K DJIEMEHTaM THUAPOCTAHIIMU JJisl OOCTYKHUBaHHUS U
OBICTPOIi 3aMEHBI MTPU TIOSIBJICHUH OTKAa30B B paboTe.

B ruapocrannusx thna PI'48-8 OaMH M3 HACOCHBIX arperaToB BBINMOJHEH C
pEryJMpyeMbIM IUIACTUHYATHIM HacocoM Tumna ['12-5M ¢ yrpaBiieHHEM 0 TaBIECHUIO U
HOMHUHAJIBHOM paboueit momaueit 25; 50; 70 umu 100 n/mun. Ha 6ase rumpocTaHiuii
tuna ['48-8, PI'48-8 u P48-9 n3roraBnnBarOT KOMIUIEKCHBIE CTAHIIUA THUAPOIPUBOIOB
JUIS. KOHKPETHBIX HUIU(OBAIBHBIX, (PPE3EepPHBIX, OTPE3HBIX U MHOTOONEPAIMOHHBIX
CTAaHKOB. B 3THX CTaHIUAX MOJMHOCTHIO MOHTHPYIOT THAPOANNApATypy YNpaBICHUS
CTAaHKOM, W Tpu CcOOpPKE CTaHKa CTaHIMIO TOJBKO MOJAKIIOYAOT K CTaHKy 4epe3

BHEIIHHUE coenuHeHus. ['muapaBnuyeckur IlpuBox Ha craHke mnpenHa3HA4YEH IS
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CHJIOBOTO M KOHTPOJIBHO-PETYIHPYIOMIEr0 YMPABICHUS U OOCCIEYMBACT CIICTYIOIIHE
byHKIUU:

- JBW>KCHUSI MHCTPYMEHTAJIbHOIO Mara3WHa BIEpeA-Ha3aJl U BBEPX-BHU3,;
MIPUBO/ BpalllEHUsI HHCTPYMEHTAIbHOTO Mara3uHa;

- OTKpEIJICHWE NHCTPYMEHTA B IIIUH/IEE CTAHKA,;

— NepeKIIoYeHue Tepenay (mepedopoB) ¥ MPUBOIA TIIABHOTO JBUKEHUS;

- dbuKkcaus IMUHACIS B ONPEACICHHOM IOJIOKEHUU Tepell CMEHOU
WHCTPYMEHTA,;

- ¢buKcalus MarazuHa noclie Bbioopa HHCTPYMEHTA;

- YPaBHOBEIIMBAHUE KOHCOJIA CO CTOJIOM,;

- OT>KMM KOHCOJIU TIPU BKIIFOUEHUU TUAPABINKH;

KommiekcHast craHiusi TUAPONPHUBOJIA YCTAHOBJICHA PSAJIOM CO CTAaHKOM H
COCIMHEHA C €Tr0 MCHOJHUTEIBHBIMU OpPraHaMHU >KECTKHUM U MATKUM TPYOOIPOBOIOM.
ABTOMAaTUYECKHUI UK pabOTHI CTaHKa (CMEHAa MHCTPYMEHTA U JP. TEXHOJIOTHYECKUE
KOMaH/bl) 0OecneYuBaeTCs  THAPO3OJOTHUKAMHU C  JJICKTPOYNPABICHUEM B
COOTBETCTBMM C rujpaBidyeckorr cxemou O6P11M®3-1.00.000 13. Cwmazka
HalpaBJISIIOIIMX CTOJAa W  KOHCOJIM OCYUIECTBIISIFOTCA  aBTOMATHYECKH 4epes

APOCCCIIbHBIC 010K IIPpH BKIIIOYCHWH T'MIPABJIUKU.

5. Ilopsinok BbINOJIHEHUS PA0OTHI.

Tema paboTel: «O3HAKOMIIEHUE C YCTPOMCTBOM THIpOANIApaTyphl HA CTAHOYHOM
000pyI0BaHU Y

[ens paboTHI.

5.1 MarepuanbHoe obecrieueHue padoThl.

5.2 U3yuuth ruiponpuBo U THUApocTaHiuio Ha ctanke ¢ YITY tuna 6P11M®D3-1.

5.3 N3yunts cxemy ruJiponpuBoAa U TUIPOCTAHIIUH.

5.4 CocTaBUTh CXEMY THIPOCTAHITUU.

5.5 CocraButh crienuPpuKaIuo K CXeMe.

6. Conep:xaHue oT4eTA.

Tema paGoTh
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[{ens paboTs
6.1 MarepuanbHoe obecnieueHre padoThl.
6.2 [Tops0K BBITTOTHEHUS PAOOTHI

BriBoa (110 1ienu paboThr)

7. CrIncok peKoMeHyeMoil JIuTepaTyphbl

7.1. Bumsaep A.M., Kosanes /[.T., HekpacoB b.b. CnpaBouyHoe mocoOue 1o
TUpaBiIvKe, TUAPOMAIIMHAM U TAporpuBogaM. MUHCK, Bbicias mkoia, 2018

7.2. A.BJlenemkun; A.A.Muxaitnun «['uapaBianueckue M MHEBMATUYECKUE
cuctembl», M.: AGADEMA 2020

7.3. Xomun K.M, Hukutuan O.0., OCHOBBI THIPABIUKH H OOBEMHBIE

ruaponpuBoabl, M.: mammHocTpoenue, 2018
8. Bompochl 111 caMONIpOBepPKH
8.1 Arperatsl, BXOJSIINE B HACOCHYIO YCTaHOBKY.
8.2. Buabl ruponiuimHIpoB

8.3.Haznauenue ruapopacnpeenuTens

8.4 Ha kaxoif MarucTpaiy yCTaHAaBIMBAIOT KJIAMlaH MPEJOXPAHUTETHHBIN?
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MuHHICTEpCTBO HayKH U BhICIIEro oOpazoBanust PO

OI'bOY BO «bpsHckuii I'ocynapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET

UHCTPYKIIUSA K IABOPATOPHOM PABOTE Ne 6

Tema: ((HSyquI/Ie QJICMCHTOB IMHCBMOIIpUBOJa Ha TCXHOJOIMYCCKOM

000py1I0BaHUY.

Jucuummaa: Ol 09«TexHoaornueckas OCHacTKa

g cnenrainbHocT 15.02.08

Nuctpykuutio cocraBuna npenogasartens H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCHUEH

«TexHomnorus MAalIMHOCTPOCHUI .

[Tporokoit Ne oT

[Ipencenarens nukiioBoit komuccuu M.A. Tapycosa
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1. IlpaBujia TeXHUKH 0€30MACHOCTH NMPH BHINOJHEHUHU Ja00PATOPHOIt
padorsl Ne6 '"'H3yuyeHue 3/ieMEHTOB ITHEBMONPHBOAA HA TEXHOJOTHYECKOM

obopynoBanuu'

1.1 Ilepen HadamoMm paOOTHI O3HAKOMHUTHCS C MPABHJIAMHU SKCIUTyaTalldd
MPOMBIIINIEHHOT'O PO0OTAa.

1.2 3ampemniaercs HaxoauThcs B pabouedt 3oHe [IP mpu ero pabore B
aBTOMATHUYECKOM PEXHUME.

1.3 TIlepen HayanoM pabOThl HEOOXOAUMO YOEIUTHCSI B HMCIPABHOM
COCTOSIHUM OCHOBHOT'O M BCIIOMOTATEJIbHOIO0 TEXHOJOTMYECKOro 000pYyI0BaHUS U
CpEICTB oOecreueHus: 6e30MaCHOCTH.

1.4 be3onmacHocTh Tpyaa mpu pabdote podota moaenu M20IT mocturaercs
COOTBETCTBHEM

ero tpedoBanusam ['OCT 12.2 003-74 u TeXHUUECKUMHU YCITOBUSMHU.

1.5 IlogBuxHbIE 4YacTU poOOTAa OKpalleHbl B KENTHIA LIBET, a 3axBaT B
KpacCHBIH.

1.6 TIlepememenne poOOTa BO BCEX BO3MOXKHBIX  HaIPaBIICHHUSIX
OTPaHUYMBAETCS MyTEBHIMU KOHEYHBIMU BBIKIIFOUATEIISIMHU.

1.7 B koHCTpyKIui0O poOOTa MPETyCMOTPEHBI >KECTKHE YIOPHI aBapUITHOTO
OCTaHOBA JBUKCHUS.

1.8 B KOHCTpYKIMH 3aXBaTa MPEIyCMOTPEH NPEAOXPAHUTEIBHBINA JIEMEHT,
Ipy TOJOMKE KOTOPOTO B aBapUWHOW CHUTyallud CpabaThbiBaeT KOHEUYHBIH
BBIKJIFOYATE b, OCTAaHABIMBAIOLINNA paboTy podoTa.

1.9 Ha nynere ynpasienus yctaHoBieHa kHonka «CTOIDy.
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2. JlaGopaTopHasi padoTa Ne6
Tema: "M3yuyeHue 3J1eMEHTOB IHEBMOIPHMBOJAa HAa TEXHOJIOIMYECKOM

o0opyaoBanuu''.

2.1 3aganue

O3HAaKOMUTBCS C TMpaBWIaMU TEXHUKH Oe3zonmacHocT Tipu padote IIP.
O3HaKOMUTHCS C YCTPOUCTBOM U pabOTON MPOMBINLIEHHOTO poboTa. O3HAKOMUTHCS
C KOHCTpYKIMEN mHeBMaTH4eckoro npusona [IP. M3yuuTe cxeMy mHEBMAaTHYECKOTO
I1P.

3apucoBaTh cxemy IHeBMatuueckoro npuBojga I[P u  cocraBuTh
cneuudukanuio Ha cxemy. Hanucarb oTueT no pabore B COOTBETCTBUM C MYHKTaMU

3aJaHusl.

2.2. Ueab pabdoTbl: WuU3y4YeHUE YCTPONCTBA MHEBMATUYECKOTO MPHUBOJA

IMPOMBIIIUIEHHOT'O PO0OTAa.

2.3. MarepuajbHoe obecnieueHue padoThl.

2.3.1 IIpomsbinennsiii poootr M20 11.40.01
2.3.2 CmpaBounas nureparypa. 233. TOCT 2784-70, 2.780-68, 2.785-70

2.4 MarepuaJji, KOTOPBIii 10/2KeH ObITH MPOpadoTan no yueonuky [3.1].

['maBa 4. OcCHOBHBIE TIOHATHSI O ITHEBMATHYECKUX YCTPOMCTBaX U

MHEBMONPUBOAAX, c. 209...243.
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25 OBINUE CBEIEHUA O TTHEBMATHUYECKHUX JIIPUBOJAX,
HPUMEHAEMbBIX B IPOMBIHIVIEHHBIX POBOTAX

B poboToTexHuke MHEBMATHUYECKUWE TMPUBOJBI HAXOASIT NPUMEHEHHE CO
CKOPOCTSIMU pabouyux opraHoB 70 1,5 m/c (rpy30n0aAbEMHOCTD 3TUX MaHUITYJISITOPOB
He npesbimaet 10 kr).

Ha puc. 1 mokazaH ruapaBiIM4YecKUil amMoOpTHU3aTOp, MpEeAHA3ZHAUCHHBIM st
raieHus KHHETUYECKOW YHEPTUHU B KOHIIE X0/1a pOTOpPa MOBOPOTHOTO IJIACTUHYATOIO
nHeBMojaBuratens. I[lo Mepe HaxuMa Ha TOJIKaTeldb pabodas KUAKOCThb
(MuHEpaJIbHOE MAacCl0) U3-TI0JI TOPLOBOM YacTH
TOJIKATENsl TEPETEKAeT B IOJOCTh 3 aKKyMyJsITOpa.
HuwmmHapuyeckass dYacTb 6 TOJIKATENsI BXOIHWT B

KOHHYCCKOC OTBCPCTHC 5, YBCIMYHBAasA IIpU 3TOM, IIO

MEpe CBOEro IEPEMEIICHHS, COMPOTUBIICHUE MJIS
MepeToka KUAKOCTH. [lpoccenb 2 chmyxur ais

HpCIIBapI/ITeJIBHOﬁ HaCTpOﬁKH YPOBHA 3aMCOJICHHA

Puc. 1 'mppaBnugeckuH
aMOPTH3aTOP

NBUKEHUs pabouero oprana 7. Ilpu cHatum ycuius,
pa3BUBaeMoOro pabodyuM OpraHoM, JKUIKOCTb U3
aKKyMyJIsiTOpa MOJ JEHCTBUEM MpPYXHUHBI, OTOJBUHYB OOpaTHBIA KiamaH 4,
BO3BpAllaeTCAd B MOJIOCTh MOJ TOpel ToJKaTens. KOHCTpYKUIHsS THUAPABINYECKHUX
aMOPTU3aTOPOB I JBYCTOPOHHEIO0 TOPMOXKEHHUS JIMHEHHBIX ITHEBMOJBUIATEIIEH
OTIIMYACTCS OT OIMMCAHHOW TE€M, YTO OCH TOJIKATEICH Pa3sBEPHYTHI U PACIOJIAraroTCs
napauieapHo. B poOoTax HCHONb3yHOT NHEBMOOOOPYIOBAaHUE YHHUBEPCAIBLHOTO
VICIIOJIHEHUsI TAKOE K€, KAKOE€ IMPUMEHSAIOT IPU aBTOMATHU3ALMUA MPOU3BOIACTBEHHBIX
po1eccoB. JIumib B ciaydasx, KOrJia MHEBMOLUMIIMHIP SBISETCS HECYIIIUM DJIIEMEHTOM
U €ro pacrojioKEHUE OTIMYAETCS OT BEPTHKAIBHOIO, T. €. KOTrJa MMeeTcs OOKoBast
Harpy3ka Ha INTOK, IPUMEHSIOT  [HEBMOLWIMHAPHl C  yIJIAHEHHBIMHU
HaIMpaBJSIOMMMUA  IITOK BTYJIKaMH. YIJIIMHEHHE BTYJIKH HEOOXOJIHMMO, YTOObI
UCKJIIOYUTH 3allleMJIeHHe INTOKa Npu OOKOBBIX Harpy3kax. Ha puc. 2 mokasan

nopranbHbIi po6oT M2011, npenHa3HaYEHHBIHN AJIs BHITOJHEHUS 3arpy3KU-Ppa3rpy3Ku
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METAJIOPEXKYIINX CTAaHKOB M JAPYroro o00opyaoBaHus. ['py30moabeMHOCTh poOoTa
coctaBisieT 10 Kr Ha KaXIIyI0 PYKY.

Po6oT cocToutr u3 MOHOpenbca 5, YKpersieHHOro Ha kojioHHax 6 u 10, mo
KOTOpOMY JIBHKETCs KapeTka 9.  Kaperka nepemeniaercs 3JeKTpoABUraTeneM 4.

Ha kaperke Ha kauaromeiica Ha 27° miute 3 yCTaHOBJIEHBI Be pyku 7 u 8. Ha
pyKax 3aKperyieHbl 3aXBaThl 2.

PoGoT ympapmsieTcst OT IUKIIOBOM IEKTPOHHOW CHCTEMBI yIpaBiieHns 1. MexaHnn3mbl
poboTa, KpoMe MeXaHu3Ma TEePEMEICHUS] KAPETKU 10 MOHOPEJBCY, MEPEMEIIAIOTCs C

IOMOIIBIO ITHEBMATHYCCKUX [TUIMHAPOB.

2}. Jare

o e m——

i

— =2
Puc. 2 Moprausumuit pobor M20L{

Ha puc. 3 noka3zana 4acTh MHEBMAaTUYECKON CHUCTEMBI YIPABJICHHUS pPOOOTOM
M20L1. Ilutanue mNHEBMATUYECKOM CHCTEMBbI OCYILIECTBISIETCS dYepe3 Oyiok 1
MOJATOTOBKHU BO3/yXa, COACPKAIIMKN (PUITBTP-BIArOOTAEIUTEINb, PETYJISTOP JTaBICHHUS,
MacJIOpaclbUINTENb U pene naBieHus 19. Pene gaBneHus CUTHAIM3UPYET B CUCTEMY
yopaBjieHUus: poOOTOM O CHMXKEHUH pabodero JaBJICHUS HUXKE YCTaHOBJIECHHOM
BeJIMUMHBL. biokupyronmii mHeBMopacnpeenuTenb 18 mo KoMaHae oT ANEKTPOHHOI

CUCTEMbI yIpaBJieHUS NpPU OKOHYAHUM pabOThl WJIM B aBAPUHWHON CHUTyaluu
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NEPEKPBIBAET MPOXOJ CKATOTO BO3AyXa M3 CETH B MHEBMOCHCTEMY poOOTa M OJHO-
BPEMEHHO COOOIIIaeT MHEBMOCUCTEMY € aTMOC(Epoi.

IIpy aBapuilHOM COCTOSSHUM WM  OTKJIIOYEHHH  CXATOro  BO3JyXa
CaMOINPOU3BOJILHOE OMYCKaHUE MOABWXKHBIX yacTell 13 pabouell pyku OJOKUpyeTcs
npy>kKuHOM ¢ 3amienkoi 12. B Hauame paOoThl 3almienka OTBOJUTCS B CTOPOHY
MTHEBMOLMJIMHAPOM, YIPABISEMbIM OT TpexiauHenHoro pacnpenenutens 11. [lonbsem
U ONYyCKAaHUE PYKU MPOU3BOMASITCS MHEBMOUMIUHIApOM 9. HukHsig (1IITOKOBas)
MOJIOCTH MHEBMOIIMIIMHJIpA BO BPeMsl paOOThI MMOCTOSTHHO HAXOJUTCS MO/ IaBJIEHUEM
C)KaToro BO3[yXa. OTO O0OECHEYMBAET «CTPEMIICHHE» pYKH poOOTa MOIHATH
3arOTOBKY, €CJIM BepxHsAA (MOpUIHEBas) TMOJOCTh UWJIUHApPA COOOIIaeTcs ¢
atMocdepoit. Onyckanue 3aroTOBKM BO3MOKHO, KOTJIa BEPXHSS MOJOCTh IUIMHAPA
OKa)KeTCsl MOJI AaBJICHUEM CHKATOIO BO3/1yXa.

PazHuiia B aKkTMBHBIX IUIOIIAASAX [OPIIHEBOM M ILITOKOBOW ITOJOCTEU
o0ecrieynBaeT MPUMEPHOE PABEHCTBO CKOPOCTH MOJAbEMAM U ONYCKAaHUS PYKH.
HacTtpoiika ckopocTteit moipemMa U OMyCKaHus OCYIIECTBIISIETCA OT Apoccenend 7 u 8 ¢
oOpaTHbBIM KjanmaHoM. PeBepc mumimHapa 9, MTOK KOTOPOTO TpaBepcoil 15 cBs3aH ¢
MOABMKHOW YaCThIO pyKH 13, OCYIIECTBISETCA OT THEBMOPACTIPENEIIUTENA 5.

[Ipu pabore pobota ¢ getansMu TuNa (iaaHel, yKIaJblBA€MbIMUA B CTOIIKH,
HEOOXOJMMO CHH)XKEHHME CKOPOCTH PpYyKM Tepe]] KacaHHUeM CTONKU. OITO
OCYULIECTBJISIETCSl 3a CYET MEPEKIIIOUEHHUs IMHEBMopachpeaenurens 5, oOecrneunBas
IIpU 3TOM BBITECHEHHE BO3JyXa M3 IITOKOBOM MOJIOCTU 4€pe3 JOMOJHHUTEIbHBIN
npoccens 4. I3aMeHeHne BBICOTHI CTONKHU JIeTajeil KOHTPOJIUPYETC DJIEKTPUYECKUM
JaTdukoM 16, 3akperuieHHOro Ha 3axpare 17. CurHan OT JaTdyhKa 4epe3 CUCTEMY
YOpaBJIEHUST MW IHEBMOpPACHpPEACNIUTENb 6 TMEPEeKIoYaeT JABYXCTYIEHYATHIN
peryisTop AaBi€HUS 2 HA MEHBIIYIO CTyNeHb ckopocTH. Cuiia 1aBlieHUs 3aXBaTa Ha
CTOTIKY JIeTajJieli CHUXKAETCS 710 TpeOyeMoi BeIMYnHbI. B KpallHUX TOJIOXKEHUSIX PYKU
JUISL CMATYEHUS YJapOB MPEAYyCMOTPEHbI THApaBIndYeckue amoptuzaropsl 10 u 14,
MPUHINI JACHUCTBUSI KOTOPBIX aHAJIOTHYEH THUAPOAMOPTHU3ATOPY, U300paKEHHOMY Ha

puc. 1.
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lupokre BO3MOKHOCTH B POOOTOTEXHHKE OTKPBIBAET YHU(UKALUS Y3JIOB
poOOTOB, MOCTpPOEHHas] MO MOIYJIBHOMY MPHUHIUIYY. MOAYIb—3TO KOMIIAKTHBIH
OJIOK, BKJIIOYAIOUIMM B ceOsl MHEBMOJBUIATENb, 3JIEKTPOIHEBMOPACIPEIEIIUTEND,
TOPMO3HBIE  YCTPOMCTBA, pPACIIOJOKEHHBIE B  KpBIIIKaX ITHEBMOJBUTATEIEH
(MHEBMOLMJIMHIPOB), OECKOHTAKTHBIE KOHEUYHBIEC BBIKJIIOUATENIN (MHIYKTUBHBIE WU
ITHEBMAaTUYECKHUE) U DJIEMEHThl KOMMYTAllUU I CBA3M C JPYTMMHU MOAYJSIMH U
CUCTEMOU YIIPABIICHHUS.

2.6. [Topsinok npoBeieHus padoThI,
2.6.1. U3yunth KOHCTpYKLIMIO poboTa M20I1

2.6.2. I3yuuTh MMyabT yIpaBICHUS

2.6.3. [IponemoncTpupoBathb padory IIP B pe:xknme "O0yuenus''.

A) Bo3Bpar B HyJ/IeBYI0 TOUKY.

Cpazy mocie Mmojayu MUTaHUS BBIMIOJHSAETCS C TMOMOIIbIO OJIoKa 00y4YeHHs
BO3BpaT poOOTa a HCXOJHYIO TO3UIMI0 (HyJleByro Touky). HyrneBas Touka
MEPEMEILICHUST CITYKUT OTHOCHUTEJIIBHOM TOUYKOM BCEX TMO3UIMOHHBIX JTaHHBIX

yIpaBJICHUS] pOOOTOM.
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Puc. 3. [Ineamarnueckas cucTema pobora M201]

Mpeaynpexaerue

Puc.4 Cxema nysipra ynpaBieHHUs

CurHanbHas jamma COCTOSIHUS OaTapeu.

[Tepexmntouarens pexumMa padOThl OJHOTO CTAHKA.
KHomnka BKIIIOUEHMS yCTPOKCTBA YIIPABICHUS.
CurHanpHas gamna BkiItouyeHus LY,

Kuonka otkimrouenus LY.

CurnasibHasi JamMIia aBapuitHOTO OCTAHOBA.

Knonka aBapuiiHOro octaHosa.

© © N o o ~ w N F

KHormka octaHoBa mporpamMel.

10. CurnHasibHas 1JaMIia OCTaHOBA MPOTPAMMBEI.

CurnajnpHas jJjamIia BI)I60pa pPeKHUMa pa6OTBI OAHOI'O CTaHKa.
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11. Knomnka mycka nporpammsl.
12. CurHasibHasl JIaMITa IyCKa MPOTPaMMBI.

13. TlepexioyaTens pekrma pabOThl BTOPOTO CTaHKa.

14, CurHasibHasl TaMI1a BEIOOpa peKUMa padOTHI BTOPOTO CTaHKA.

15. TlepexirodaTenb C KIOUYOM.

b) PyuHoe ynpasienue.

[lepemernienue no Kaxaol KOHTPOIUPYEMON OCU MPOUCXOJUT Ha CKOPOCTHU

IIPU HAKATON KHOMKE PYYHOTO YIpPaBJICHHS HA MaHenau oO0ydeHusd. s oOydyeHus

poOOT ABUKETCA B MO3UIIUIO, 33JIaHHYIO B PEKHUME PYYHOIO YINPABJICHUS, MOCIE

BO3BpaTa B HYJICBYIO TOYKY J0 3ay4YUBaHUA ITO3HUIIUH.

2.6.4. 3apucoBarthb cxemy nmHeBmMonpuBoaa [1P, 0003Ha4YuB ee 3j1eMeHThI

1,2,3....
O6o3Hauenune | HaumeHnoBanwme Kon -Bo [Tpumeuanue
(20mm) (115mm) (10mm) (40Mmm)

3. Chnucok pekoMeHIyeMoii JTUTepaTyphbl.

3.1.Cron6oB JI.C., IlepoBa A.Jl., Jlomkun O.B.OcCHOBBI THIpPaBIMKHA U

THEBMOMPUBOIOB CTaHKOB M.: Mammunaoctpoenue. 2018.

3.2. Ky3neuo B.I'. IlpuBOabl CTaHKOB C TpOrpamMMbl yIpaBjieHHEM. M.:

Mammnoctpoenue 1983.

4, Copep:xxanue oruera.
Tema  "H3yueHue  »IEMEHTOB
obopynoBaHuu".

[enb paboThI

1. MarepuanbpHOe oOecrieueHre padoThI.
2. Tlopsiiok BBIMIOJIHEHUS PAOOTHI.
2.1. Cxema mHEBMOIIPUBO/A.

2.2. Cnenudukamnus 3JIeMEHTOB ITHEBMOIIPUBOA

ITHCBMOIIPHUBO/Ja

Ha TCXHOJIOTNYCCKOM
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2.3. I3y4uuTh NyJabT yOPABICHHUS.
2.4. CocTtaBuTh crieru(UKaIMio Ha MyJIbT.

BriBoj (110 118711 paboThI)

5. Bonpocsl 1J1s1 caMONIPOBEPKHU
5.1. Yro sBnsercs pabouyuM TEIO0M B THEBMOIIPUBOIE?
5.2. Pexumsl paboThl poboTa

5.3. Ykazarb Ha3Hau€HHE KHOMOK M JIaMII Ha MyJIbTY YIpaBiIeHUs pOOOTOM.
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MuHHICTEpCTBO HayKHU U BhIciero oopasosanust PO

OI'BOY BO «bpsiHckuil ['ocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

VWHCTPYKIUSA K JABOPATOPHOM PABOTE Ne 7

Tewma: «Ilouck u YCTPAaHCHHUC HCI/ICHpaBHOCTef/'I B ITIHCBMO U T'HAPOIIPUBOIAAX)).

Jlucuummaa: OI1. 09«TexHoaornyeckas OCHacTKa»

1A cnenpanbHocTH 15.02.08

HNuctpykuuro cocraBuna npenogasarens H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCUEH

«TexHomnorus MAalIMHOCTPOCHUI .

[IpoToxon Ne OT

[Ipencenarens nukiioBout komuccuu M.A. Tapycosa
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HpaBI/IJIa TEeXHHKH 0€e30MacHOCTH Np1u BbINIOJTHCHUE ﬂaﬁopaTopHOﬁ

padoTbI Ne7

1.1 Tlepen HauamoMm paOOTBI O3HAKOMUTHCA C MPABUIOM 3KCILTyaTalluu
THJIpO U THEBMOIIPUBOJIOB Ha CTaHKAX M paboTax

1.2 Ilepen myckoM IMPOU3BECTH BHEIIHHA OCMOTP OOOPYIOBaHUS, YPOBEHb
pabodeil KHAKOCTH B TuApoOaKe, HAINYUE OrPAHUYEHHUS, HCIPABHOCTD
U3MEPUTENBHBIX U CUTHAJBHBIX MPUOOpOB. Bece oOHapyKeHHbIE HEHCHPAaBHOCTU
YCTPaHSIOTCHL.

1.3 BxutoueHue o0O0OOpyAOBaHUS MPOU3BOJUTCS TOJBKO IO KOMaHJE
IIPENOAABATEIIS.

1.4 Ilpn oOHapyX eHHH HEHCIPABHOCTH BO BpEMs IKCIUIyaTaluH, paboTta
HEMEJICHHO MPEeKpaIaeTcsi U 000pyAOBAHUE BBIKIIOYACTCS.

1.5 Bce pemMOHTHBIE pa0OOTBl MPOU3BOJIUTHCS IMPHU BBIKIOYEHHOM O0O0IIEM
pyOUIIbHUKE

1.6 Ha pabouux Mectax HEOOXOAUMO  BBIMIOJHATH  CJIEIYIOIINE
IIPOTHUBOIIOKAPHBIE ~ MEPOIPUATHSA:  [POMACICHHYIO BETOLIb  COJEpXaTb B
METaJUIMYECKUX IJIOTHO 3aKPbIBAOIIMXCA AlMKaX. [101b30BaThCA OTKPBITBIM OTHEM

3arpeniaeTcsl.
JlaGoparopHasi pabora Ne7
«Ilouck u ycTpaHeHHE HEMCIIPABHOCTEH B ITHEBMO M TUAPOIPUBOIAX)
2.1 3apanue
2.1.1 O3HaKOMHTBCS C TpaBHJIAMH TEXHHKH O€30IMacHOCTH NpH padoTe
THJIPO W ITHEBMOCHCTEM.

2.1. 2 O3HaKOMHUTbCA C MpaBWJIAMU HaJaJKH U TEXHUYECKOTO OOCTYKUBaHUS

TUJIPABIMYECKUX U CMA30YHbIX cUCTEeM CTaHKOB ¢ UITY 1o mureparype
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2.1.313yunth XapakTe€pHbIE HEHUCIPABHOCTU THUIPABIMYECKUX U CMa30YHBIX
CHUCTEM CTaHKOB M CcHocoObl ux yctpanenue 2.l1.IIpomeMoHCTpupoOBaTh Ha CTaHKE
6P11M®3-1 BO3MOKHBIE HEHCIIPABHOCTU THAPOCUCTEM

2.1.5 M3yuuTh XapakTepHbIE HEHCHPABHOCTH MHEBMOCHUCTEM U CHOCOOBI MX
YCTpPaHEHHUs MO CIIPABOYHOM JIUTEPATYpE

2.1.6 IlpomemoHCTpHpoOBaTh Ha NpoMbiNUIeHHONH padore M20I1.40.01
BO3MO>KHBIC HEHCIIPABHOCTH MTHEBMOCHCTEM U CIIOCOOBI MX YCTPaHEHHUS

2.1.7 Hanucatb 0TYET MO paboTe B COOTBETCTBUU C MMyHKTAMHU 3a/IaHMUsI, I€JIaTh

COOTBCTCTBYIOIIHNEC BBIBOA

2.2 Heab  paGorbl:  «M3yuyeHue  BO3MOXHBIX  HEHCHpPABHOCTEH B

TUAPONPHUBOJIAX U CIIOCOOOB UX YCTPAHEHUSD)

2.3 MarepuajibHOe oOecriedeHue JJadopaToOpHOH padoThI
2.3.1 Ilpombiuiennbix pador M20.1140.01 2.3.2Ppesepusiii cranok ¢ UITY
6P11M®3-1 2.3.3CnpaBonas 1utepaTrypa

2.4 MarepuaJji KOTOPbIii 10J12keH ObITh MPOpPadoTaH no yueoHuky(1)
Hanagka u TtexHuuyeckoe O0OCIy)XKMBaHWE THUIPABIMYECKUX M CMa30YHBIX

cucteMm (1,c.102)[TueBmaTnueckue cuctemsl B crankax ¢ YITY(1,c.105)

2.5 IlopsiaoK BBHINIOJIHEHUS] Pa0OTHI
2.5.1 TlpaBusia HajdaJAKd U TEXHUYECKOTO OOCITYXMBAaHUS THUIPABIMYECKUX U

CMa30YHBIX CUCTEM CTAaHKOB ¢ UIIY

Hananka runpaBiardeckor u cmazodHor cucteM craHka ¢ UIIY cocrout u3
CIEAYIOIINX ATANOB: MPOBEPKU IOATOTOBJIEHHOCTH K 3aIyCKYy; 3aIllyCKa CUCTEMBI;

peryJUupoBOYHBIX PadOT.

Ha nepBoMm 3Tane npoBepsArOT MOAKIIOYEHHUE 3a3€MIICHUSI THAPABIMYECKON U

CMa304YHOW CTaHIMW, YpOBEHb Macjia B 0akax M €ro KayecTBO (YHUCTOTY,
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AMYJIbCUPOBAaHUE, OTCYTCTBHE NEHBI U BOJbI). [Ipn nepBoHaYaIbHOM ITyCKE CUCTEMBI
HY’)KHO OTBEPHYTb pEryJMPOBOYHBI BHHT MPEAOXPAHUTENIBHOIO KJlalmaHa H
IIPOU3BECTU HECKOJIBKO- KPaTKOBPEMEHHBIX, 3aIlyCKOB IIPUBOJOB HACOCOB, IIPOBEPSS
IIPAaBWJIBHOCTh HampasieHus wux BpameHus. 1 Ilocme 3TOoro Hacoc mOIDKEH
npopabotars 5' K) MuH npu gaBneHuu B cucteme, O0Ju3koM K Hyimto. Ecim Hacoc
paboraeT 0€3 TMOBBIIMIEHHOINO IIyMa M MET YTEYeK Macia B COEAMHEHMSIX
TpyOOIIPOBOJOB, TO MPHUCTYMAIOT K HACTPOMKE MpeIOXpaHUTENBHOIO KIanaHa,
HaOmojas JaBieHHe Mo MaHoMeTpy. VMHorna npuxoauTcs yAalsiTh U3 CUCTEMBI
BO3/lyX, KOTOPBI MOI HaKONUTBLCSA B arperarax U TpyoOompoBojax. [ns ynaneHus
BO3/lyXa B HEKOTOPBIX CHUCTEMAX MPEAYCMOTPEH CIELHAIbHBIA KpaH Ha HAlOpHOU
MarucTpajid, €cid TaKoro KpaHa HET, TO CJEIyeT clerka ociabuTh OJHO U3
COEJIMHEHUI TpyOONpPOBOJOB B KOHIIE HAMOPHOW MAarucTpajyd U CIUBATH YEpPEe3 3TO
COEMHEHHE MacJIo 10 TeX MOp, IOKa CIMBAEMOE MACcl0 HE CTAaHET IMPO3pavyHbIM, 0€3

ITY3BIPBKOB BO31yX4d.

HpI/I TCXHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I TUAPABIMYCCKUX W CMA30YHBIX CHCTCM

HE00X0IMMO cOOJI0IaTh CIAEAYIONINE 00IIHe MpaBua;

1. PerynsipHo mpoBOIUTH NpO(UIAKTUUECKHE MEPONPUATHS, TIPE]l MUCAHHBIE

WHCTPYKITUEH 0 SKCIUTyaTalluu THAPOOOOPYA0BAHHUS.

2. He PCMOHTHPOBATL Y3JIbl THAPABIMYCCKHUX W CMA30YHBIX CHCTCM B

IIOMCIICHUAX MCXaHNYCCKUX LICXOB.

3. Perynspuo, He pexe omHOro paza B 12—15 mec, 3ameHATH pabovyrO

KHUAKOCTD, IMOCJIC CJIMBAa MacJjia IIPOMBITh 0ak KECPOCUHOM,

4. TlpoepsaATb uucTOTY (UIBTPOB W TpU cpabaTbIBaHUU HHIUKATOpa

3aIrpA3HCHHOCTH MCHATDH CI)I/IJ'II)TPYIOH_II/IG OJICMCHTHI.

5. 3anuBaTh pPaboOYyl0 JKHMIKOCTh C TOMONIBIO 3amapOo4YHO-(PUIBTpYIOUIEH

YCTaHOBKH.
6. 3aKpbIBaTh CMOTPOBBIC, 3AJIMBHBIC KPBIIIKU U TIPOOKU THAPOCTAHITUH.

7. Cneauth, 4TOOBI TEMIIEpaTypa padodelt skuaKoCcTU He npesbimana 60 °C.
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8. Cnegutb, 4dYTOOBI MOIIHOCTb, NOTpeOIsieMass AIIEKTPOJBUraTENIEM

peryimpyemMoro Hacoca 0e3 mojiaud Macijia B CUCTEMY, He TipeBbimana 1,5 kBt

O.Ilpu mnpoBeaeHUH pabOT 1O OOCITY)KUBAHHUIO CHCTEM HEOOXOJIUMO
BEIKJTIOUNTh ~ TMPUBOJHBIC  DJICKTPOJABUTATENH,  Pa3psSAuTh  MTHEBMAaTUYECKHC

aAKKyMYJISITOPHI.
10. EsxeTHEBHO HAJIO BBIMOJHATH CIISAYIOIINE PaOOTHI.
11. IIpoBepuTh ypoBEHb Macia B 0ake, Ipy HEOOXOJUMOCTH JIOJIHTh.

12. TlpoBeputTh, HET 7K TIEHbI Ha TOBEPXHOCTH paboyel KUIKOCTH.

OnpenenuTs 1o 1BETY KUIKOCTH, HET JIK B HEM BO3/TyXa U BOJIBI.
13.YcTpaHuTh yTe€UKH B COCTUHEHUSX.

14. [IpoBepuTh 1O MOKA3AHUSM UHAUKATOPOB CTENEHB 3arpsa3HeHus] GUIbTPOB

¥ TIPH HEOOXOUMOCTH 3aMEHHUTDH (DHITIBTPYIOIIHE SJIEMEHTHI.
15. TlpoBeputh paboOTy CUCTEMBI TEMIIEPATYPHOUN CTAOMITU3ALINH.

16. [IpoBeputh MO MaHOMETPY PETYIUPOBKY KJIAMaHOB W MOJPETYIHPOBATH

JIABJICHUE B PA3JIMYHBIX YIaCTKaX CUCTEM.
17.01uH pa3 B HEACIO HEOOXOIMMO BBITIOIHATD CISIYIONIHAE PAOOTHI.

18.Ycrpanuts BHOBH OOHapy)XKEHHbIE yTeukd. He 3aTsaruBaTh Ype3MEpHO
COCIMHEHUSA, €CIIM Te4Yb HE IMPEKpPAIIAETCs; 3aMEHUTh BBIIECAIINE U3 CTPOs
IIPOKJIAJKH, YIUIOTHEHUS, YCTPAHUTh IIEPEKOCHl U HEIUIOCKOCTHOCTD COIPSKEHHBIX,

ITOBEPXHOCTEMN.

19.1lpoBepuTh 3aTSHKKY BUHTOB, KPETISIIIIUX HACOCHI, TUPOMOTOPHI, ITUIHHIPHI

U anmnaparypy.

20.ITpoBeputh cocTOsHME YOPYTMX My(T MEXAY 3JICKTPOJIBHUraTeIsiMU U

HacoCaMu.

21.ExxeMecsiUHO HYXHO OpaTh NMpoObl Macia Ha pa3HbIX YpOBHAX Oaka 1Jis

OIIpCACIACHUA ITPUTOAHOCTH €TI0 JIA I[&JILHGI\/JIIHef/JI OKCILTyaTaluu.
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22. ExerogHo cueayeT NpoOBepsTh pabouee COCTOSHUE BCEX YCTPOMCTB

cucteM. [Ipu 3TOM poBOAAT pa30OpPKyY, OUUCTKY U MMPOMBIBKY OCHOBHBIX, arperaTos,

3aMCHY WK pECTaBpalii0 HM3HOHICHHBIX 3JICMCHTOB (HOI[IIII/IHHI/IKOB, IMIPOKJIA0K,

VIUIOTHEHUM, OJABUKHBIX JieTaliell). baku craHiuil ciemnyer O4uCTUTh, YIaJIUTh BCE

clellbl KOPPO3UM, TMPOMBITH M OKPacUTh MAacJOCTOMKOW Kpackoil. Ha cHATBIX

TPY6OHpOBOI[aX OTBCPCTHUA PCKOMCHAYCTCA 3aKPbIBATL INIACTMACCOBBIMU  HJIH

MCTAJINIMYCCKHUMH HpO6KaMI/I, HCJIB3s IPUMCHATD IJIA TOH ICJIN TKaHb U JICPCBO.

2.5.2 V3yunuth XapakTepHbl€ HEUCIPABHOCTU TUAPABIUYECKUX U CMa30YHBIX

cucteM ctaHkoB ¢ YITY u criocoObl UX ycTpaHeHHs.

Ta6numa Ne 1 - HercnipaBHOCTH B THAPONPUBOIC

BHemnee [Mpuyuna MeTtoabl ycTpaHeHUs
MPOsIBJICHUE
HEUCIPABHOCTH
VYr1euka Henocrarounas 3arspkka [TonTssHYTh BUHTBI
Maciia M0 [KPEMEXHBIX BUHTOB.
CONPSIKEHHBIM Brium u3 CTpOS 3aMEHUTH KOJIbIIA,
IJIOCKOCTSIM YIUIOTHUTEIbHBIE KOJIbIIA.
armapara Henocrarounsiili ypoBeHb Honute Macno
Macia B Oake.
[loaTssHyTE  CcOenMHEHUE
Iloncoc BoO3myxa 4epes Ha BCAaChIBAIOIIIEM
[ToBbIIEHHBI  [BCACHIBAIOMIMM TPYOOITPOBOS | TpyOOIPOBO/IE. 3aMEHUTH
51 ym , N3HOC coennHUTENbHBIX| MACIO. 3aMEHUTh PE3UHOBBIC
BCIICHUBAHUE MydT. 3acopuiicst GuIbTp 3BE30YKH. 3aMEHUTH
Macio, KoJjieOaHus (GUIBTPYIOLIUNA PJIEMEHT.
JaBJICHUS B
CHUCTEME Henocrarouen IIOTOK
BO3JyXa  4Yepe3  paguarop.
Cryk npu [[loBeiieHHBIE BHYTPEHHUE Yopars IIOCTOPOHHHUE
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pabote
JJ1.ABUTATENEN.
[IeperpeBaercs

MacCJio

IToBbINIEHHBI
171 IyM
PETYIUPYEMOTO
Hacoca, JaBJCHUE B
TUJIPOCUCTEME

ymaio.

I'opur
KpacHas JIaMIia
«Baumanuey»
CUCTEMBI
LEHTPAJIU30BaHHOT

0 HMITYJIBCHOI'O

CMa3bIBaHH

Macno HE

IIOCTyIaeT oT
HMITYJIbCHOTO

IMUTATCIIA

YTCUKH B CHCTEMCE. Ckon

CKPYTJICHHBIX TOPILOBBIX
yacTer TOJIKATEIIeH, 3aUpbl HA
OMOPHOM CTOPOHE HAKIIOHHOW
1aii0bl pEryaupyeMoro Hacoca.
Benmuko maBieHWE HACTPOMKH
Maino|

peie JaBIICHUSL.

JIaABJICHUC HaCTpOﬁKH

MMPCOAO0XPAaHUTCIIBHOT'O KJIallaHa

Her curnana ot allIrapara

KOHTPOJIS.

3akyrnopeHa
KOHTPOJIMpYEeMasi TOUKA WJIH €€
BTOPUYHBIN TpyOONnpoBOA.
Hapyiienne I1elI0CTHOCTH WM
W3HOC MaHXEThl B UMITYJTbCHOM

nurarene. [lomomana npyxuHa

B HMIIYJIbCHOM  IHUTAaTelle.
OOpbIB YIUIOTHUTEINS B
MUTaTENE.

IMUTATCIIb.

peIMEThI OT  paauaropa.

OTpeMOHTHPOBATH WIIN
3aMEHUTh HEUCIIPaBHBIC Y3IIBI.
3aMEHUTH BBIIICANINE U3 CTPOS
TOJIKATENH., TMPOUUIH(POBATh U
NPUTEPETh OMOPHYIO IUIOCKOCTh
HAKJIOHHOU IIaiOBbI.

YcTpaHuTh HEMJIOTHOCTb,
3aMEHUTh TpyOOTIPOBOI.
Hactpoutes pene naBnenus Ha
Tpebyemoe 3HAuYCHUE.
HacTtpouts
PEIOXPaHUTENBHBIN KIIallaH Ha

nasneHue 3,0 MIla.

IIpoBepuTh UCHPABHOCTH

amnmapara KOHTPOJIS, npu
HEOOXOIUMOCTH

OTPCryjanupoBaTb UJiIN 3aMCHHTD.

[IpombITE TpyOOTIpPOBOA U
MECTO TIOJIBOJIa Maca.
3aMeHUTh TPYKUHY WU

3aMEHUTh
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B TOUYKY
MO/IBOJIa TIOCTYIIAET
0O0JIBIIIOE

KOJIM4YECTBO MAcCJIo

OT  HMMITYJIbCHOTO
MATaTENS.
JlaBiieHne B
VUMITYJIbCHOU
CHUCTEME HE
IIOHUMAETCS.
Macno HE
MOCTYMAET OT
JIPOCCEIBHOTO

0J0Ka cMa3bIBaHMS.
Pexe JaBJICHUA
MajorabapuTHOe
MPJI He BbIIacT
AJIEKTPUUYECKUN
CHUTHAII pu
JIOCTHXKCHUH B
MarucTpaiu
KOHTPOJIMPYEMOTO

JTaBJICHUSA

rormasa rps3b.

3acopuiics

Brermen u3

Ilon pa3rpy304HbIN
KJIaIlaH nonania Ips3b.
[loBpexaeHo PE3UHOBOE
YIUIOTHEHUE pa3rpy304HOro
KJIalaHa.

Ilon IapUK
[MPEIOXPAHUTEIIBHOTO KJIaIlaHa)

APOCCLIIb.

Hapymena Hactpoiika pene.

CTpOs]

MUKPOIICPCKIIIOYATCIIb

YIUIOTHUTEIBHOE  KOJBIO B
nuTare’e.
[IpombIT KJIAITaHHYIO

KOpPOOKY.

3aMEHUTH YIINIOTHCHHUC

2.5.3/1emoncTpanusa Ha crtaHke 6P11M®3-1 BO3MOXKHBIX HEUCIPABHOCTEMN

TUAPOCUCTEM

2.5.413yunth XapaKTepHbIE HEUCIIPABHOCTH ITHEBMOCHUCTEM M CIOCOOBI HX

YCTpaHEHUS
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Tabnuna Ne 2 - Bo3MokHbIE HEMCIIPABHOCTH B HACOCAX M CUCTEMAxX IMOJa4yu

Maca,

IIPUYINHBI X BO3BHUKHOBCHUA U CITOCOOBI YCTPAHCHUA

1. HeucnpaBHoCTH

2.11pru4uHbI BO3HHKHOBCHMSI

3.Cnioco0bl ycTpaHeHust

TpeOyeMoe JaBJCHHUE
B cucTeMe

HAarHCTaHH

1.1 Hacoc He| 2.1.1. Hwuskuit  yposens| 3.1.1. Jlonuth mMacio 10 OTMETKH
HarHeTaeT Macio B| Macja B Oake MacJoyKa3aTess
TUJIPOCUCTEMY 2.1.2. 3acopenue| 3.1.2. IIpouncTUTh 3acCOpPUBIIHECS
BCAChIBAIOIIEH  TPyObl  WJIM| DJIEMEHTHI.
MPUEMHOr0 QUIbTPA
2.1.3. Tlomcoc Bo3ayxa B03.1.3. TmarenbHO repMeTU3UPOBATH
BCachIBaIOIIEH TpyOe ITUHUIO; npu HaJIU4UU
MEXaHUIECKUX MTOBPEKICHUN
(TpemuH, TPOOOUH)  3aMEHUTH
TpyOy
1.2. OrcyrctByet2.2.1. ITomomka Hacoca 3.2.1. 3ameHUTH HAacOC

2.2.2. UpesmepHo OosbIias
BSI3KOCTh MacJjia
2.2.3. Hacoc He momaer
Macjo BCJIEACTBUE OJHOM U3
BBITIIEPACCMOTPEHHBIX
MIPUYUH

2.2.4. 3HOC Hacoca/0oabpIIme
B

BHYTPEHHHE YTEUKH;

KOpITyCE€ HAacoca pPaKOBHUHBI,

MOpbI; BHEIIHUE YTEUKH TI0
Baly/ M, Kak CIeICTBHE,
camkenne  KIIJI  oportus

HOMHWHAJIBbHOT'O 3HAYCHU A

2.2.5.bonpmine yTEYKH B

3.2.2. 3aMEHUTH MacCJIo

3.2.3. 3aMEeHUTHh HACOC UJIN MAaCJIO

3.2.4. IIpoBepuTth naavdy Hacoca Opu
XOJIOCTOM XOJIe¢ M TOJ| Harpy3KOii;
1o BO3MOKHOCTH YCTPAHHTH
nedeKThl; B ciiydae He0OX0AMMOCTH
3aMEHUTH HACOC.

3.2.5. TPyOBI

3aMEHUTH AN

[IJIaHTu
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TpyOONpoBOZiE WM  y37ax

Ir'HAPOCUCTCMBI

1.3. [loBbIlIEHHOE

TaBJICHUE B
HarHeTaTeJIbHOU
CHUCTEME pH

XOJOCTOM XOA€

2.3.1. TloBblllIEHHBIE MOTEPH
JABJICHUSI B THUAPOIIPUBOJIC B
pe3ynbTare  CIUTIOLIMBAHUS
TpyO WM LIJIAHTOB

2.3.2. UpesmepHas 3aTsKKa

3.3.1. WIN

3amMeHuTh  TPYyOBI

IJIaHT'1

3.3.2. OtperynupoBath 3aTSKKY)|

KJINHBEB WJIn IUIAHOK| HAlpPaBIIOIIUX M HMX CMasKy;
HaIPaBJSIIOIIMX Ha CTAHKE; YCTPaHUTh 3aAUPbI
HEJ0CTaTOYHAas CMa3Ka
HaIPaBJISIIOLINX; 3aIUPbI
1.4. [ToBbienubi| 2.4.1. IloBbimenHubie notepu3.4.1. IIpoBeputs Ka4eCTBO
HarpeB  Maclia B JaBJICHHS B THIPOCHCTEME [MOHTaXa TUIPOYCTPOMCTB;
TUIPOCUCTEME 3aMEHUTD MOBPEXKICHHBIE
YCTpOMCTBA, TPYOBI, HUIAHTH
2.4.2.  HeucnpaBHOCTM B
CUCTEME OXJIAXKICHHUS 3.4.2. NpOBEpPUTH CHUCHETMY OXJIAK
NeHusl, OTPEryJUpPOBAaTH|
2.4.3. Hacoc He pa3rpyKaeTcsrepMOperysaTop
B [IEPHO/I 11ay3
3.4.3. [IpoBeputh pabory|
3arpy304HbIX YCTPOMCTB 51
YCTpaHUTh HEUCITPABHOCTH
1.5. ['uppomorop| 2.5.1. Henocrarounsmi 3.5.1. OtperynupoBatb
CTYYUT Ipy| TOAIIOP B CJIMBHOM| MOATIOPHBIN KJIaraH
BpallleHUM B OJHOM| MarucTpajiu
HaIpaBJICHUN
1.6. 'mapomoTop 2.6.1 Portop ruapomoropa 3.6.1. 3aMEeHUTH GRI0|
OT)KUMAETCS BCIIEZICTBUE OTPEMOHTHUPOBATH POTOP
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2.6.2.

poTOpa WU MOAIIUITHUKOB

NaBJIEHUE B THIPOMOTOPE

Henocrarounoe

U3HOCa WIn 3aIUPOB

pacnpeneauTenbHbIX

IIOBEPXHOCTEN, 3aenanus 3.6.2. CM. cnoco® ycrpaHeHus
MOPIIHA, TYroM MOCAJKH HEUCIPABHOCTEU CHUCTEMBI

Haru€TaHus;

Ta6muma Ne3 - HercipaBHOCTH B ITHEBMOIIPHUBOIaX

Baemnee NPOsIBJICHUE

HCHUCIIPABHOCTH

Ipuunna

MeToabl ycTpaHeHUs

[Tocne 3ameHBI dallrapatr HC

paboTtaeT

YTeukn BO3/lyXa B CTBHIKAX
1581051 COEUHEHUSX
anraparoB C

TpyOOIIpoBOAAMU

Perynarop naBiieHuss He
o0ecrnieunBaeT
HOPMAQJIBHOTO JIaBJICHUS U

ero CTadMJIbHOCTHA

DuibTp .

BJIaroooTacC/IUTCIIb IIJI0XO

HaHpaBHGHI/Ie JABHUXKCHHC

CXKaToro HE

BO3/yXa

COBMAJAET CO CTPEIIKOU

Ha KopIyce
He FepPMETUYHOCTD
COCIMHECHUN u
YILIOTHEHUH

Hapymminace 1e10CcTHOCTB
MeMOpaHbI 158105
[PE3UHOBOTO BKJIAJIbIIIIA
KJIaraHa

3acopuics

METAJUIOKEPAMUYECKU I

buIbTp

3aaupsl Ha MOBEPXHOCTHU

[lepeycranoButh ammapar
[ToATsSHYTh COCTMHEHHUSI, TIPH
OTPUIIATEIBHBIX Pe3yJIbTaTax
3AMEHUTh  COCJUHEHUS W
VIUTOTHCHUS

3aMeHUTh MEMOpaHy WIH

BKJIaJbIII KJIallaHa

[IpombiTe  QuiIbTp  yauT-
CITUPUTOM " POy Th
BO3TyXOM
OtuutudoBath HITOK,
3aMEHUTh DIIEMEHTHI
YIUIOTHEHUS
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IMPOITYyCKACT BO3AYX IMITOKa

[IITok MHEBMOLIMIIMHIpA
MepeMEIaeTCs

HEPABHOMEPHO

2.5.5/1eMoHCTpanss  BO3MOJKHBIX  HEHUCIPABHOCTEHM ITHEBMOCHUCTEM  Ha

npombinieHHon padote M20I1.40.041

3. Cnucok pekoMeHIyeMoii JTuTepaTypsbl

P. b. Mapron wut. DOkcmtyaranuss ¥ HajaJka CTaHKOB C IMPOrPaMMHBIM
YIPABJICHUEM U MPOMBILIIEHHBIX po00TOB M.: «MammuHoctpoenue» 1991
4, Conep:kanue oT4yera
4.1 Tema paboThI
4.2 lenb paboTHhI
4.3 MarepuanbHoe obecrieueHrne paboThl
4.4 Tlopsaiok BBIMOJHEHUS pabOThI

4.5 BoiBoj 110 11€711 PabOTHI

5.  Bompocsl 1y caMonpoBepKH

1)  Kakue paboThl  HY)XHO  BBINOJIHUTH  TPU  €KETHEBHOM,
eKEHEICTbHOM, €KEroJHOM 00CTy)KUBaHUE

2) [lepeunciuth XapakTepHbIE HEHCIPABHOCTU THUIAPOCUCTEM CTAHKOB C
qIry

[TepeunciuTh XapakTepHbIC HEHCIPABHOCTH ITHEBMOCHCTEM IPOMBIIIICHHBIX

po6oToB 1 ctaHkoB ¢ YITY
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MuHHICTEpCTBO HayKHU U BhIcIEro oopasosanust PO

OI'BOY BO «bpsiHckuii ['ocy1apCcTBEHHBIN TEXHUYECKUI YHUBEPCUTET

WHCTPYKIUA K IPAKTUYECKOM PABOTE Ne 3
Tema: «['uapaBaIudeckuii pacueT MpoCcToro TpyooIrpoBoaa».
Jlucuummaa: OI1. 09«TexHoaornyeckas OCHacTKa»

1A cnenpanbHocTH 15.02.08

HNuctpykuuro cocraBuna npenogasarens H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCUEH

«TexHomnorus MAalIMHOCTPOCHUI .

[IpoToxon Ne OT

[Ipencenarens nukiioBout komuccuu M.A. Tapycosa

20
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IHPAKTHYECKASA PABOTA Ne 1

«'uapaBiMyecKuil pacyer MpPocToro Tpyoonpososa»

1. BBEJJEHUE
[IpakTrueckasi paboTa BBITIOJIHIETCS B BUJE MOSICHUTEILHON 3aIUCKU.
Odopmiienne pabotel cornacho ['OCT 2 305-95 11 TEKCTOBBIX

JIOKYMEHTOB. PaboTa BBIMOJIHSIETCS. HA KaJIbKYJISITOPE.

2. HEJIb PABOTbI

Pemenue 3amaun no teme «PacyeT nmpocToro TpyoonpoBoiay,

OBOPYJIOBAHUE
2.1 MuUKpOKaIbKyJISITOPHI

2.2 ((CHpaBOIIHOG rmocoOue 1o MaIHI/IHOCTpOI/ITeHLHOﬁ T'uAPaBIINKC)

3. TPEBOBAHUS TEXHUKHU BE3OINACHOCTMU.
[Ipu paboTe Ha KaJdbKyJIATOPE HEOOXOAUMO COOJIIOAaTh IMpaBUiia

TEXHUKHU 0€30ITaCHOCTH pa6OTBI Ha BBIYMCIIMTEIbHON TEXHUKE.

4, OBIIME TEOPETUYECKHUE MNOJIOKEHUSA 110 TEME
IMPAKTHYECKOM PABOTBI Ne 1 «Pacuer mpocToro Tpy6onposoaa»

a)  BHyTpeHHuii nuamerp TpyoOIpoBOaa

Q,m3c;V,m/cC

’Q*10‘3
D=1,13 v , M OKpPYTJIUTH 10  2X  3HAKOB

0) Kpurepnii Peiinonpaca
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d-Vv
Re =

v

IIOJIyYE€HHOE 3HAYEHUE CPAaBHUBAIOT CKpUuTHUeCKUM 2300 1 1e51aroT BEIBOJ O
peXKUME IBUKCHUS KUIKOCTH.

Ecmu Re< 2300, Tto pexum namunHapueiii, Ecom Re> 2300, To pexum
TypOyJICHTHBIN.

B) KoaddumueHnt ruapaBimaeckoro TpeHus:

JJIs1 TaMUHApHOTO pexnma A = 64 /Re

171 TypOynenTHOro pesxkuma A = 0,3164 R 22

r) Ilorepu Hamopa no anvMHe TpyOOompoBOAa

he = A-1/d-V?/2g, m
n)  Ilorepu Hamopa Ha MECTHBIX CONPOTUBICHUSIX
V2
>hi = (EIH+E2+E3) — ™
29
¢) Cymmapnas (nojHas) noteps Hamopa h;-2= he+ Xhi,m
k) IloTepu naBnenus B TpyOOnpoBOIE
-6
AP=p-g-h;-2-10, MIla
3) JlaBiieHue )XMJIKOCTH B KOHIIC HarHeTanus P = Py- AP \MlIla
n) Jlonmyckaemoe HampsHKEHUE pacTsHKEHUs MaTepuaia TpyObl
[6] =120 ... 150MIIa
k) HeoOxonumas TonmuHa CTEHKH TPyOOTpoBoia
P-d
c=——+a,M
2 [o]

a= 0,002 ...0,007 M - 3anac TOJILIUHBI CTEHKU Ha KOPPO3UIO.
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IIpakTuyeckast padora Ne 1

«I'mapaBaMYecKui pacyeT MPOCTOro TPyoGONpoBoaa»

YcoBre: MO CTaTbHOMY TOPU30HTAIBHOMY TPYOOIIPOBOAY JUTMHOW lco
CKopocThio V momaercs OT Hacoca Macino B koimuectBe Q. Ilokazanus
MaHOMETpa Ha BbIXoje U3 Hacoca Pu. Paccuntarh MacnonpoBoj, €y Ha HEM
ycTaHOBJICHBI 00paTHBIN Ki1anaH (§ 1 = 0,8 ), 3agmwkka (2 = 0,15 ) u umeercs
KOJICHO IO/

yrmom 90° (£ 3 = 1,2 ). IlnotHocts Macma p = 900 xr/m®

KO3(PUIIMEHT KNHEMAaTUYECKON BA3KOCTH L

HcxoaHbie TaHHBIC PUHSTH IO TabJIUIIE.

I1a BAPUAHTDI

Pa

Im

Vv,

Q,

Pu,

L4

L,

I1a BAPUAHTBDI

5.0dopmiienne oTuera

Tema paboThI
I{enb paboTHI
1.YcnoBus 3aanus o BapuaHTy

2.Peuienue 3a1a4u Mo aJirOPUTMY
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8. Pexomenayemas sureparypa

8.1 Bumpnep A.M., Kosanes JI.T., HekpacoB b.b. «CnpaBounoe mocobue 1o
TUApPABIMKE, THAPOMAIIMHAM U THAPOINpUBOIaM», MuHck: Beicmias mxkoia, 1976
8.2. Jlememkun A.B.; Muxaitma A.A. «[uapaBaudeckue U

MMHEBMaTH4eCKHue cucteMbl», M.: AGADEMA 2005
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MuHHUCTEpCTBO HayKU U BhIcIiero oopasosanust PO

®I'BOY BO «bpsHCckmil ['ocy1apCcTBEHHBIN TEXHUYECKU YHUBEPCUTET

NMHCTPYKIIUA K IMPAKTUYECKOU PABOTE Ne 2
Tema: «Pacuet rugpornpuBoaa».
Jlucuummaa: OI1. 09«TexHoaornyeckas OCHacTKa»

g criequanbHocTh 15.02.08

HNuctpykuuro cocrasuna npenonasarens H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCUEH

«TexHomnorus MAalIMHOCTPOCHUI .

[IpoToxon Ne OT

[Ipencenarens nukiioBoit komuccuu M.A. TapycoBa

20
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BBEJAEHUE

IIpakTuyeckas padora Ne2: "Pacuér ruapompuBoga cOCTOMT U3 2
qyacrem;
1 pacdet rugporpuBoAa 10 3aJaHHOMY aJITOPUTMY Ha MUKPOKAJIBKYJIATOPE

2.cOCTaBJIEHUE THUIPOCXEMBI U Clielr(PUKAINU

TEXHUKA BE3OITACHOCTH
[Ipu BBINOJIHEHUHU pacueTa Ha MUKPOKAIBKYJISTOPE HEOOXOIUMO COOJIIOAAaTh

npaBuia Th npu pabote B ayAUTOPUU C SJIEKTPUUECKUMH MPUOOPAMHU.

eab padoThl.
[TomyyeHne  HABBIKOB  BBINOJHEHUS  pacyETOB  THIPOINPHUBOJOB  Ha

KQJIBKYJISITOPE.

Teopernyecknii maTepual.

«Pacuer ruaponpuBogan

1. BpiOop padoyero naBJjieHuUsl.

Pabouee (HoMuHaANBHOE) AaBICHUE BHIOMPACTCS B 3aBUCUMOCTH OT YCHJIUSI Ha
IITOKE THAPOLMIIMHIpA U3 psaaa HomuHabHBIX AasieHuit mo 'OCT 12445-80(Mlla)
1; 1;76;2I'5;4;6,3;5; 8; 10; 12.5; 16; 25; 40;50;63; Ilpumeyanue: B COBpEeMEHHBIX
[1Pu " ATl nmpumensiercs naBnenue 16 Mna.

2.  Bbi0op paGoueil :KUAKOCTH.

Paboueii )KUIKOCTHIO SABISIETCSI MUHEPATIEHOE MACJIO C BA3KOCTHIO

v=0~45cCt nipu tem, ot 0 g0 60 rpax. C.

a) Ecin nasnenue P 1o 6.3MIla npumensiem macino ¢ V=20-30cCr.

Typ6unnoe 22 U=20-23 cC1=0.2/0.23/10000

Typounnoe 30 U=25-32 cCt Macno MI" 20; U=20cCr
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Macno MI" 30 U=30 cCt WnaycrpuanpHoe 20 U=18-22¢Ct
0)Enunasnenue P no 20MIla nmpumensiem macio U =30... 60cCt. TypOunHoe
30, TypOunHoe 46, TypOuHHOE 57, MHAYyCTpUaabHOe 45 nHaycTpruaabHoeS0,
macisio MI' 30.
3. T'mapaBaudeckuii pacuér.

3.1 .McxonHble JaHHBIE:
a)F, H-ycunue Ha mToke ruApOUIIMH]IpA
0)V,M/c - CKOPOCTh TIEPEMEIIICHUS IIITOKA
B) P, ITa-paGouee naBneHue
T') BUJI THAPOIMIHH/IPA

3.2 . OnpesienieHrie BHYTPEHHETO JUaMETpa TUAPOIMINHpPA.

Pacuet nponsBoauM At O€3MTOKOBOM MTOJIOCTH.

J= \/g *1 * 0,785 ,M - KII | ruapourmaapa

[To karanory BeiOMpaeM ctaHnapTHeie 3HaUeHUs J[, MM u d, MM - qrametp

T'mAPOHUJIMHAPA U AUAMCETP IITOKA THAPOIUINHAPA.

D 250
D 11
3.3 [IpoBepka MpaBUILHOCTH BHIOOpA pa3MepoOB TUAPOLMIMHAPA IO

BCIIMYHUHC I[CflCTBHTCHBHOFO YCUJIM:A, Ha IITOKC.

22
F 1=0,785 * (11-d) * P * n, Hu, roe 11, d, m* P, I1a,* F1>F

Ecau 310 YCJIIOBUC HC BBIINIOJHACTCA, IPUHUMACM CJICAYIOIICC 3HAUYCHHNC

D,d u nmpou3BoauM emmé pas npoBepKy .

3.4 Onpenenenre MPOU3BOIUTEILHOCTH HAcoca Il OOCCIICUCHHUS:

BaﬂaHHOﬁ CKOpPOCTH IITOKA THMAPOIUINHIPA.
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3
Q=0,785*1*V/no ,m /c

no=1...0,98 - 06sEmusbIit K11l runponpusosa.

3.5  Breibop Tumna Hacoca.

Hacocbl mist; THIpONpHBOJA BbIOMpacM M3 KaTtayjora (IpHIOXKEHHE 2)

corimacuo Op JI/mun; P, MI1a. 3

[Tpumeuanue: 1JI/Mmua=1/60000, m /c

JlomyckaeTrcs IpeBbIlIeHUE AaBieHus Ha 25%.
3.6  Pacder Tpy6ompoBoa.(BcachIBAIOIIETO U HATHETAIOIIETO)

3.6.1 Ompenenenue BHyTpeHH?t:sro TuameTpa Tpyosbl:
De=Qn/0,785-Vcp .M Qum, ™/c ;Ycp, M/c- cpemHsisi CKOPOCTh
JBIKCHUS KUIKOCTH B TPYOOTIPOBO/IC.
Jlyist HarHeTaTeapHOTO TpyoOoIpoBoaa VCp=2-6 m/c
Jliis BecackiBarorero Tpyoonposoaa Vep=I1,5 m/c
[Tomy4yeHHBI TaMeTp TPyObl OKPYTIISiEM A0 OirbKaiiinero 3HaYeHUs 110
I'OCT 16516-80 d=3 4,6,8,10,13,15,18,20,25,32,40,50,60 Mmm

Onpez[enﬂeM HeﬁCTBHTCHBHYIO CKOPOCTBh U PC)KHUM ABUKCHUS JKUIKOCTHU.

3
Vn=Qu/0,785* dE/C ,m/c

Kputepuu Peiinonbaca: Re=ds* Va/ v < 2300

JIBI>KEHUE JIODKHO OBITh JIaMHHApHBIM, eciu Re>2300, To HeoOXoauMo

YMEHBIIIUTH CPEIHIOI0 CKOPOCTh U TIEPECUUTaTh JUaMETP TPYOHI.
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3.6.2 OmpeneneHre TOMUHBI CTCHKH TPYOBI.

Tabmuna 1 - UcxoaHple JaHHBIE

Ne Bap Pa3zBuBaemas CkopocThb JlaBnenne B | Bun
CHJIa Ha IITOKE | IepeMeCHUS THJIPOCUCTEME | THAPOLMIUHIPA
F.H IITOKA M/C P, MIIA
1 9800 0.2 2.5 C IBycCTOp. IITOKOM
2 15700 0.08 12.5 C nBycTOp. IITOKOM
3 62500 0.066 2.5 C aBycTop. MITOKOM
4 5000 0.17 2.5 C aBycTOp. MITOKOM
5 20000 0.42 10 C oIHOCTOp. ITOKOM
6 40000 0.25 10 C oHOCTOD. IITOKOM
7 62800 0.2 10 C aBycTOp. MITOKOM
8 31250 0.033 20 C nBycTOp. IITOKOM
9 7500 0.19 20 C nBycTop. IITOKOM
10 26000 0.2 6.3 C aBycTOp. MITOKOM
11 19500 0.04 6.3 C nBycTOp. IITOKOM
12 75000 0.08 6.3 C oIHOCTOp. IITOKOM
13 162500 0.1 6.3 C oHOCTOD. IITOKOM
14 38000 0.066 12.5 C aBycTOp. MITOKOM
15 50000 0.22 6.3 C aBycTop. ITOKOM
16 9500 0.2 2.5 C oaHOCTOp. LITOKOM
17 16000 0.8 12.5 C oaHOCTOp. LITOKOM
18 60000 0.033 2.5 C aBycTop. MITOKOM
19 5500 0.17 2.5 C aBycTop. MITOKOM
20 22000 0.42 10 C oaHOCTOp. LITOKOM
21 42000 0.25 10 C ogHOCTOP. MITOKOM
22 65000 0.2 10 C onHOCTOP. ITOKOM
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23 30000 0.033 20 C nByCTOp. IITOKOM
24 7800 0.19 20 C ogHOCTOP. MITOKOM
25 26000 0.2 6.3 C IBycCTOp. IITOKOM
26 18000 0.04 6.3 C IBycCTOp. IITOKOM
27 70000 0.08 6.3 C ogHOCTOP. MITOKOM
28 15000 0.1 6.3 C oHOCTOD. IITOKOM
29 26000 0.066 6.3 C IByCTOp. IITOKOM
30 55000 0.22 6.3 C aBycTop. MITOKOM

c mua=1,25 - P- dB/2 [o], M. nmpuHEMaeM OKPYTJICHHOEC 3HAYCHHE TOJIIIMHBI

CTCHKH C YUYCTOM 3alraca Ha KOPPO3H1O.

[0]=130-180 MIlIa ans cranpubix TpyO. [0],=60-80 MIla mams MeaubIxX TPYO

HOp}II[OK BBIITOJIHCHU A pa6OTI)I.

1. BriOupaem ucxoaHble JaHHBIE JUJISl pacyeTa, COrJIaCHO BApUAHTY
1o T.1

2 BrinosiHsAeM pacdeT cornacHo aropuTMy

3. BriBonMM UCXOIHBIE JaHHBIE COTJIACHO BapuaHTy B OBM

4 CocrasisieM cxemMy ruapoIrpuBoaa

5. CocrapmsgeM crneuudukKanuoo ¢ MEpEeYHEM  MOJA0OPaHHBIX

QJICMCHTOB I'mAPOCHUCTCMBI I10 HGVICTBHTGJ’IBHOFI mogadc Hacoca

20

115

10

40

O0o3HauecHUE

HaumenoBauue

Kom-B0O

[Ipumeuanue

Cnucok ucnojib30BaHHOM JUTEPATYPHI

JI.C. Cron6os, A.J. IlerpoBa, O.B. Jloxkun

ruaporpuBoj. CrankoB M.: MamuHocTpoenne 1998

OCHOBBI TUIPaBIUKU U
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Conep:xkanue oT4éTA

1. Lenp paGoTsl
2. YcnoBue 3amaHus: «BBINOIHUTH pacyeT THUIPONPHUBOJA C
TMJIPOLMIMHIPOM, €CIM pa3BuBaemas cwia Ha wmToke F, H, ckopocts

nepeMenieHus mroka V, m/c, gaBiaeHue B ruapocucteme P, MIla»

3. Pacuer rugponpuBoaa
4.  CocraBlleHUE THAPOCXEMBI
5. CocraneHue cnenupUKanuy K CXeMe
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Hacocsnl

[ectepennbie Hacoeki Tuma I'11-2. Ofospauesue no TOCT 2.782-68

NapakTepHeTIKa CVE- § T1d<2%, Tii- : TU1-22* Til- ¥ 0104831 Tli- @ Plial Tl T8
THIIC DA MEDbI 21A 22A 232 C2dA ©O25A
TIPCHZBOIHTSRHOCTE, | 5 8 12 18 25 35 50 70 100 140
S/ MHH i
Pudouee T1apnexue. MIla i.2 2" 23 v 25 2.5 2.5 g 2.0 2.5
OSupti KT ' 07 07 06 26 ' 07 ' op2 075 - 08 | 08
Macea. i 2 135 195 . 62 6.2 62 15 21 | 25
- TIpOH3BOANTETBHOCTD. TMHH | 16 et 50 o0 B
Patoues nepmerme, MIla | 100 10,0 100 100 t 100
Odnumt XTI 0. 68 . O 0.8 0.8
Macea, '@ 1 - 0 . - .
AL 1aCTHEYATHIE HACOoChi THIA | 12-2. ( JO0IHAYEHHE fo i TOCT |

| )

\ap.nc*eomnnca 2 ; ‘T2 . TH

! T1oOM
g 2.'.'”

(T12-21 ri2- FIE-.G riz-
TITIODATMEDHI : B4 rs P
Wﬁpnmnoxmemnﬁ; vMIDE 8 2 3 1 35
635 65
1 0.73 079
Macca., kr 9.2 02

Iopugessre Hacocsl. Obozragerse o I'OCT 27824
Pamaasyo-ropiiHessie Tuna HITP. HITM. HIIC, EATI

NaDaKTeDHCTHKA HITP TP HIp HITP © HIIP HIP ¢ HIT®

TITIOPAsMEDHT (A S = - - R -

_-Re ISBULMISHRHOCTD. UMAH |, 800 . (00 200 400 50 400 260

- :_aUO‘{Cu AaBITCHHE, \1I'Ia 100 10.0 i0.0 20.0 20.0 20.0 ¢ 200 i 36
L Counit KT 077 0.77 6. 77 .77 0.77 0.67 ;i 057 T
Macca, k1 2000 | 350 630 &G0 350 30 ¢ 1500 1"00 N .’ZCOO

z\kcHAJmHo-nopmHeBbxe tuna [1-; T1-P o
XupakTepHeTHKA 17 T | 1 o1 « 0OE ; OI nH !
4 THITODAIMEDEI P W05 | NelS i M25 . NS | MNl10 | M20 | N30 |
LIDOHIBOAHT &IbHOCTD, I/ MHH | 9 26 47 10 L 204 360 490
_Padorze tarienne, Mlia 10,2 105 100 10,0 10,0 19.0 100 .
__ O6mpgt K1 A N .77 077 .. 08 .08 : 08

Macca. xr 45

40

T una HAP. HAC. HAM. HA/{

Tim nacoca | Padodes TaBneHmMe. © IIDCHOBOINTEIBHOCTS, | Macea, ke Beriomorarei i

; , MITa VMG o HaOC

} ; aMMH . MTa

| HAP-16/200 | 20.0 25 ; 3i 3 1 25

| HAP-40/200 | 20.0 55 | 60 &8 | 13
HAP-63/200 | 20,0 85 5 80 8 . A5
HAP-125/200 20.0 i 200 i 163 F - 12§ 48

4 HAP-400/200 | 20,0 ' 400 230 2 25

i HAP-16/320 - 20.0 25 20 2 3,5

i HAP-63320 ' 32.0 55 54 8 ! 25 |

§ HAP-40/320 320 85 75 g | 25
HAP-125320 320 172 11 12 2.5

] HAP-400/320 32.0 400 230 32 3 25 .

[Ipunoxenue 1
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Ipunoxenue 2

1. l'uapoapoccenu

Tumopazmep

ITapamerp

I 77-24

| Hommnanbnoe napnenne, Mlla
‘ 7 (kir/em2)

HomunaabHbIi pacxo, j/ ¢ 1,2

2. Knanausl nperoxpanure/iLunie

To 20 (200)

T 7125 {17726 | T 77-27
2,35 ‘ 4,70 ‘ 9,49

) T— Tunopazmep 4
pamerp  [Kmi2 [Kmi6 [Km20 [KN2s K32 | K40
i Homumrasis U pacxo, a /¢ 0, 40 ‘ 0.7 i, 03 | P 2. 70 ol
i M B HEIMAILHO K011y C1 UMDBLiT l o
nepenaj AaBJIeHHsI HA BX0JAe H ‘ 1(10)
BbIxoae, MIla (kr/cm2)
3. 'mapopacnpeaenurenu
4/2
[ T Tumopasmep
e [T7412 [T 7413 [T 74414 [T 7416 |
Homuuansesblii pacxon, a/ ¢ 0,3 0,6 1,2 2,40
HomuuajubHoe naiaenune, MIla
(kr/cm2) 0,88 (3=H0)
4/3
Tunmopasmep
IapameTy 10MH | 12MH | 20MH | 25MH | 32 MH | 40 MH | 50 MH
HomunanbHbIii pacxos, /¢ 0,3 0,6 152 2,40 2,7 4,2 6,7
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MuHHUCTEpCTBO HayKH U BhICIIEro oopazoanust PO

OI'bOY BO «bpsanckuii ['ocynapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET

UHCTPYKIUA K MTPAKTUYECKOM PABOTE Ne 3

Tema: «IIpuMeHeHre ra30BbIX 3aKOHOB ISl ONIPE/ICTICHUS TapaMETPOB

COCTOSAHUA pa6oqer0 TCIa».

Jucuummaa: OI1. 09«TexHoaornueckas OCHaCcTKa»

1A cnenranbHocT 15.02.08

Nucrpykumto cocrasuiia npenoaasarenas H.H. Kunenckas

PaccMOTpeHO IMKIIOBOW KOMHUCCUEH

«TexHonoruss MalIMHOCTPOEHUS.

[IpoToxon Ne OT

IIpeacenarens nukioBoit komuccuu M.A. TapycoBa

20
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1.BBEJAEHHUE

[IpakTruueckast paboTa BBINOIHSIETCS B BHUJI€ TOSICHUTEIIBHON 3alTUCKH, TpadUKu U
CXEMbl BBIYEPUHMBAIOTCS KapaHJalloOM. BplunMcieHus ciaeayeT BBIIOJIHATH Ha
MHUKPOKAJIBKYJISATOPE C TOYHOCTHIO N0 3-X 3Havamux Iudp, Hampumep, 4,32; 0,432;
0,0432; 0,00432

[Ipy MCHOAB30BaHUM SMIMPUYECKHX 3aBUCUMOCTEM, TaOJMYHBIX 3HAYCHHM
HEO0OXOJMMO JIeNIaTh CChUIKM HAa MCTOYHHUK, BKIIIOUEHHBIH NEpEeyYeHb HCITOIb30BaHHON
autepaTypsl. Hampumep, 3HaUueHHE TETIOEMKOCTH BO3yXa MPUHSIN U3 Tocobus O.M.

PabunoBnya «COOpHUK 3a/1a4 MO TEXHUYECKON TEPMOJUHAMUKE .

HEJIb PABOTDI: Pemenune 3amau no teme «lIprumeHeHue 3aKOHOB Ta30B A

OIIPCACICHUA ITapaMCTPOB COCTOAHUSA pa6oqer0 TCJIa».

OBOPOJOBAHMUE:
3.1 MukpokanpyIsiTop

3.2. «COOpHHK 3a/1a4 IO TEXHUYECKON TepMoauHaMuke», O.M.PabunoBuy

1. TPEBOBAHUE TEXHUKHN BE3OINACHOCTMU:
[Ipu paboTe Ha MHUKPOKAJIBKYJISATOpPE HEOOXOAMMO COOJI0/IaTh O0IIME MpaBUiia C

AIIEKTPOOOOPYIOBAHUEM.

3. OBLIIUE n TEOPETHYECKUE HOJIOKEHUAITIO TEME
MPAKTUYECKOM PABOTBIN:3

2.1. TTapameTpsl cOCTOSTHUS Tena.

BCJ’II/I‘H/IHBI, XapaKTCPU3yromue TCJI0 B JaHHOM COCTOSHHH, HA3BIBAIOT

mapamMecTpamMu COCTOAHHUA. ‘—Iame BCCITO0  COCTOAHHMC TCJIa  OIIPCACIIACTCA

CJIEIYIOLIUM NTapaMeTpaMHu: YAEIbHbIM 00bEMOM, JaBICHUEM U TEMIIEPATYPOH.
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5.1.1. YnuenbHbIM 00BEMOM (V)TENa MPEACTaBIsAET CO00M 00BEM €IUHUIIBI €TO
Macchl. B TexHUYeCcKo#l TepMOIWHAMUKE 33 €IUHUIYY MACChl TPUHUMAIOT KUJIOTPaMM
(xr), 32 eqUHUIY 00bEMA - KyOUdecKuil MeTp (Ky0.M).

CrnenoBaTenbHO, yACTbHBIH 00bEM paBeH OJTHOMY B KyOWUYECKHX METpax OJTHOTO
KAJIOTpaMMa BEIECTRa.

Ecau V 06bEM B Ky0.M, 3aHUMaeMBbIid T€JIOM MacChl M B KT, TO YAEIbHBIN 00BEM

6=VIM; M?/xr @)

Bennuuna, oOpaTtHas yaenbHOMY 00bEMY

1/ =pM/V, kr/M3 (2)

MnpcaAcCTaBJICT coOoi MacCCy CIMHUIIBI 00bEMa M HOCHUT Ha3BaHHUE INIOTHOCTH. Takum

00pa3oM, yIeIbHBII 00BEM U3MEPSIOT B KYO.M/KT, a INIOTHOCTB - B KI/M°.

W3 ypaBHeHus (2) cneayer, uro U p=1,

V=MO=MP,» u M=pV=V\) kr

5.1.2. JlaBnenue p B MmexayHapogaHou cucteme enuHuilsl (CHU) uzmepstoT B
nackansax. Ilackans (ITA) - naBnenue, Bei3biBaeMoii cuitoii 1 HproToH (H), paBHOMEpPHO
pacnpeeéHHON O HOPMAalbHOM K Heil IOoBepXHOCTH Inomansio 1m2  Takum
oOpazomMm, B eaununax (CH) mackanb M3MEpsAIOT B HbIOTOHAX Ha KBAJAPATHBIA METp
(H/M?). Bo Bcex TEPMOAMHAMUYECKUX YPABHEHMSX MONBL3YIOTCS STOM €IUHULECH,
oATOMY B (hOPMYJIBI CIEAYET MOJICTABIATH YUCIOBBIC 3HAUCHHUS TABJICHUS B MACKAJISIX.
Tak kak »Ta eIMHUIA OYEHb Maja, €0 MOJIb3YIOTCA TOJIBKO MNpPpH H3MEPEHUH
HE3HAUUTEIBHBIX aBlIeHUN. [[71s mpakTuueckux 1enel naBiieHrue yaoOHee n3MepsiTh B
k[la/M? (Kuomackansx Ha KBaapaTHeIi Mmerp) wim B MIla/m? (Meramackansx Ha

KBaJIpaTHBII METP).
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CnenoBaTesbHO:

1xITa= 10° [Ta=10° H/ M? ; 1MI1a =108 ITa = 10° H/ m?

JUist  u3MepeHust JaBiCHUS NPUMEHSIOT OapoMeTpbl, MaHOMETPbl U
BaKyyMMeTphl. bapomerpamu u3MepsitoT aTtMochepHOe [aBJIEHHE MaHOMETPBI
CIyXaT JUIsl W3MEPEHHS JaBlieHWs BhIMIe aTMocdepHoro. Mx mokazanusi maroT
U30bITOK JIaBJICHUS U3MEpAEMOM cpelabl HajJ aTMOC(hEepHbIM JaBJICHUEM -

MaHoMeTpuueckoe (P0) mwim u3osITounoe (PU) dasrenue.

B TepMmoauHamuke mapaMeTpoM COCTOSIHHS pabodyero Tejia SBISICTCS TOJIBKO
a0COITIOTHOE JTaBJICHUE.

AOcoIIIoTHOE AAaBJICHUC OIIPCACIIAIOT TOJIBKO M3 COOTHOIICHMUS

Pa6c.= Pu+Po, (3)

rae Po- atmocdepnoe (bapomeTpuueckoe) JaBieHUE.

BakyymmeTphl ciykat ajisi u3MepeHusl 1aBiieHus Huke atMocdepHoro. [1o nx
MOKa3aHUSAM CYAST, HACKOJBKO JaBJICHHE pPacCMAaTPUBAEMOW CpeAbl MEHBIIEC
aTMoc(epHOro (BakyyM, pa3pexeHus). AOCOIIOTHOE B ITOM Cliydyae HaXOASIT M3
paBeHCTBA

P a6c = Po — PBak 4)

[Ipu n3MepeHnn qaBiaeHUsl BHICOTON PTYTHOTO CTOJI0A CIeIyeT UMETh B BUILY,
4TO MoKa3zaHus npubdopa (6apomerpa, pTYTHOTO MAHOMETPA) 3aBUCUT HE TOJBKO OT
JABJICHUS U3MEPSIEMON CPEJbl, HO ¥ OT TEMIIEPATypbl PTYTH, TaK KaK C U3MEHEHUEM
NOCJIeTHEN U3MEHSIETCS TaKKEe U IIIOTHOCTh PTYTH.

[Tokazanus pryrHoro 6apomerpa K 0°C Taxke JIETKO TOJIydaTh U3 CICIYIOIIETO
COOTHOILIEHHUS :

Poo= Py (I- 0,000172t), Mm.pT.CT. (5)
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rae
Poo-_6apomMeTrpuueckoe nasienue, npuBeaéanoe k 0°C ,
Py - neiicTBuTENBEHOE JaBICHUE TIPHU TEMIIEpaType Bo3ayxa t...

0,000172 - koo purieHT 00bEMHOTO PACIIMPEHUS PTYTH.

5.1.3. Temneparypa xapakTepu3yeT CTEIEHb Harperoro tena. E€ uamepstor unm
10 TEPMOAVMHAMHUYECKOM TEMIIEPATYpPHOM IIKaje, WM IO MEKIYHApOJHOW HpaK-
TUYECKOM TEMIIEPATYPHOU IIKaje. EAMHUIEN TEPMOAMHAMUYECKON TEMIIEpaTyphl
apisietca Kensun (K), npencrasnstommii codboit 1/273,16 yacth TepMOIMHAMUYECKOM
TEMIIEPATYpPbl TPOMHOW TOYKM BOJBI. JTa Temieparypa poBHa 273,16 u sBisieTcs
CAUHCTBEHHOM  BOCHPOMU3BOAUMMOM  ONBITHBIM  IIyTEéM:  IIOCTOSHHOW  TOYKOH
TEPMOJIMHAMHYECKOWU TEMITEpaTypHOU IIKabI (perepHasl TOUKa).

TpoitHast Touka BOABI - 3TO TeMIEparypa, IpU KOTOpoil Bce Tpu (pa3bl BOIBI
(TBepmas, ’Kuakas, ra3ooOpa3Has) HaxoAsATCs B paBHOBecuu. HinkHHMM mpenenom
IIKaJbl ABISIETCS aOCOMIOTHBIN HyJb. TepMOIMHAMUYECKYIO TEMIIEPATYpHYIO LIKATy
Ha3bIBAIOT TaKke aOcomoTHOM mikanoil. Ilapamerpom cocrosiHus pabouero Ttena
ABJIgEeTCSl aOCONIOTHAs TeMIeparypa, oOO3Hadyaemass CUMBOJIOM T W H3MEpEHHas B
kenbBuHAX (K).

TepMonnHaMuyeckasi TeMrepaTypa MOKET ObITh TakKe BhIpaXKEHa B rpajaycax
enbcus (°C), ona obo3nauaercss cumBoioM t. Temmneparypa Tasaus apaa Ha 0,01 ©
HIDKE TEeMIepaTypbl TPOMHOM TOYKM BoOAbl. lloaTOMy Temmeparypa B rpaaycax

HCHBCI/IH ONnpecACIIACTCA BEIPAXKCHHUEM

t=T-To

rac.

T- aGcomoTHas Temneparypa, BhIpaXXeHHasi B KeJIbBHHAX,

To-273,15 K

79



5.2.neanpHble ra3sl 1 OCHOBHBIE Ta30BBIE 3aKOHEI
[Tox maeanbHBIM ra30M MMOHUMAIOT BOOOPaKaeMblil a3, B KOTOPOM OTCYTCTBYIOT
CUJIbI MIPUTSHKEHUS MEXIY MOJIEKYJaMH, a COOCTBEHHBIH 00BEM MOJICKYJ MCUYE3AIOIIEe
MaJl, 0 CPABHEHUIO ¢ 00BEMOM MEXKTYMOJICKYJISIPHOTO MTPOCTPAHCTBA.

OcHoOBHOE YPaBHCHUC KHHEMAaTH4YECKOU TCOPHH I'a30B UMCCT BUJ

= 2 mw
P= —n—= (6)

P-naBnenue uaeanpHOrO rasa,

N-uymcio Monekyn B 1m3rasa (koHIEHTpanus MoJIeKy),

M-Macca OJTHOM MOJIEKYIIbI,

W-Tak Ha3blBaeMmasi CpEAHsS KBaJpaTH4YHAas CKOPOCTh IIOCTYIATEILHOIO
JIBUKEHUS OJTHOM MOJIEKYJIBI,

MW?/2 - cpeaHsis KHHETUYECKAs SHEPIUs MOCTYNATEILHOIO JBUKEHHS OIHOM

MOJICKYJIbI

Takum 00pa3oM, OCHOBHOE ypaBHEHHWE KHHETUYECKOM TEOpUHM Ta30B
YCTaHABIIMBACT CBS3b MEXKAY JABJICHUEM ra3a, CpEeIHEH KHUHETUYECKOW JHEprueu
MOCTYIATEIBHOTO ABMKEHUS MOJIEKYJI U UX KOHIIEHTPALUEH.

OcCHOBHBIE D3JIEMEHTHI KUHETUYECKOW TEOpUM MaTepuu ObUIM pa3padOTaHbI
M.B.JIOMOHOCOBBIM U OJECTSIE UM TMPUMEHEHBI B IEJIOM PsII€ XUMHUYECKUX H
(bU3UYECKUX UCCIICIOBAHUHN, CBSI3aHHBIX C TEIJIOBBIMU SIBIICHUSIMU.

OcCHOBHBIE ~ 3aBUCHUMOCTH,  XapaKTEPU3YIOIIHE  COOTHOIIEHUE  MEXKIY
napamMeTpaMM HJCAIBHOTO Ta3a MPU HEKOTOPBIX BMOJIHE OMPEICICHHBIX YCIOBHUAX
U3MEHEHUSI €ro COCTOSIHUA, JIETKO TMOJIyYalTCd U3 OCHOBHOTO YpPAaBHEHUS
KMHETHYECKOW TeOopuu razoB. J[0 ATOro oHHM OBLIM MOJYYCHBI IKCIEPUMEHTATHHBIM
IIyTEM.

Tak ecnu Temneparypa raza He uzMensiercs (T = const), To naBneHue raza u
€ro yJelbHbId OOBEM CBsSI3aHBl CIEAYIONIEH 3aBUCHUMOCTBIO (3akoH boitns-

Mapuortra). Pv= const
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(7)

Ecnu naBneHue raza ocTa€rcs MOCTOSHHBIM (p = CONSt), TO COOTHOIIEHUE
MEXIYy YACIbHBIM O00BEMOM Ta3a W ero abCOJIIOTHON TeMIepaTypol MOIYUHSETCS
3akony [ en-Jlroccaka ;

V/T= const (8)
i pT=const 9)

]_IJ'ISI ra3oB, B3ATBHIX IIPH OJAWHAKOBBIX TCMIICpATYypaX W OABJIICHHUAX, HMCCT

MCCTO ClICAyroiias 3aBUCUMOCTD, ITOJIYYCHHAsI Ha OCHOBC 3aKOHA ABora):[po:

1 /p=const (10)

IJIC : - MOJICKYJIApHAs Macca rasza
Tak kak p =1/,

W V= const (11)

Benmuuuna p mpencrtaBisier coO0d  O0BEM KWJIOTpaMM  MOJIEKYJIbl  WJTU
KWJIOMOJIb (KMOJIb) Ta3a.

XapakTepuCTUYECKOE YPAaBHEHNE UACAIBHOIO I'a3a WIH YPABHEHUE COCTOSIHUS
CBSA3BIBAET MEXKIy COOOM OCHOBHBIE MApaMETPhl COCTOSHUS HaBJIEHUS, 00BEM U

TEMIIEPATypy - U MOXKET ObITh MPEJICTABICHO CICAYIOIIMMHU YPABHCHUSIMU:

pV=MRT (12)
pv=RT (13)
pV u=RuT; pV pn=8314T (14)

rae:p - naBieHue rasa B [la;
V-00b8M rasza B M°
M-mMacca rasa B Kr

V- yZIenbHbIH 00BEM raza B M3/Kr
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V- 06béM 1 KMOJIA raza M3/KMOJIb
R- razoBas nocrostaHast 11 1 kr raza B [x/(xr K)

Ru- yauBepcanbHas razoBasi moctossHHas 1 kmods raza B Jx/(kmounb K).

YuclieHHOE 3HAYCHUE YHHBepcaHLHOﬁ ra3oBOM MOCTOSIHHOM IIp1u HOPpMAJIbHBIX

YCIIOBHAX!

Ru=p V u/T=101325-22,4136/273,15=8314 x/(xmoib K)

["a30By10 NOCTOSIHHYIO, OTHECEHHYIO K KT rasza, onpenesnstoT U3 ypaBHEHHUS:

R=8314/u JIx/(xr K)

['me p-macca 1 kMot raza B K (UHCIICHHO paBHasi MOJICKYJISIPHOM Macce rasa).

6. [Ipaxtruueckas pabora Ne3
«IIpuMeHeHre 3aKOHOB Tas3a JUIsl ONPEIEICHUS IapaMeTPOB COCTOSHHUS
pabodero Tenay
3agaua Nel (st BapuanToB ¢ 1 o 15)
IToka3zanue BakyymmeTpa PB, MM.pT.CT
[Tokazanue 6apometrpa Po, MM.pT.CT
Temneparypa B MmecTe ycTaHOBKM IprOO0poB t, °C

AbGcomoTHOe nasnenue B cocyne Pa, Mlla
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JlaHHBIC K 3a7a4e B TabmmIe 1

Bennunnbl BAPUAHTbLI
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PsMm.pr.CT. 400 |500 |? 500 |600 |520 |[700 |300 |700 |500 |600 |? 400 |? 500
Pomm.pT.cT 680 |690 |700 |? 720 | 730 |740 |750 |760 |770 |[760 |750 |740 |730 720
t, °C 20 10 40 30 20 10 40 30 20 10 20 40 20 10 40
P., MIla ? ? 0,2 0,1 ? ? ? ? 0,2 ? ? 0,1 ? 0,09 ?
3amaya Nel (mnst BapuanToB ¢ 16 o 30)
IToka3zanus manomerpa Py, MIla
[Tokazanue 6apometpa, npuBeaeHHoe k 0°C paBuo 750 Mmm.pT.CT.
Bennunnbl BAPUAHTBI
16 |17 |18 |19 |20 |21 |22 (23 |24 |25 |26 |27 |28 |29 |30
Py, MlIIa ? |02/0,18? |0,16/0,18|? |0,2/0,18/0,26|? |0,3/0,4|0,2|0,18
t, °C 10 {20 {30 |40 |10 |20 |10 (20 |30 |40 |10 |20 |30 |40 |10
P., MIla 31(? |? 1,87 ? 16?7 |? ? 2,2
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3amaua Ne2.1

B pe3epByap éMKocThIO V HarHeraeTcss KOMIpeccopoM Bo3ayX. [lokazanusi MaHOMETpA, YCTAHOBJICHHOTO Ha pe3epByape B

Havajie HarHetanus paBHO Pi B konue HarHeranus P,. bapomerpuueckoe nasnenue 0,1 MIla. Temneparypa Bo3myxa B

pesepByape L.
KonnuecTBo Bo3ayXxa, MOAAaHHOE KOMIIPECCOPOM B Pe3epByap paBHO M.
OnpenenuTs OJHY U3 YKa3aHHBIX BEJIUYHH.

JlanHble Kk 3a1a4e BIOpPaTh 10 Ta0auue 3 mo uudgpe mudpa.

Beanuyunsl u | BAPUAHTBI

HX 1 2 3 4 5 6 7 8 9 10
pa3sMepHOCTH

Vv, M3 ) 6 ? 7 8 4 ? 5 8 4
P1, MIIa 0.12 ? 0.09 0.11 0.1 ? 0.1 0.12 0.12 | 0.1
P2,MIla ? 0.5 0.6 0.5 ? 0.6 0.7 ? 06 (04
t°c 30 27 17 30 25 17 27 30 25 |20
M,kr 20 20 100 ? 15 12 20 10 ? ?
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3amaua Ne2.2

B Oamione emMKoCTbhiO V HaXOIUTCS KUCIOPO P U30BITOYHOM JaBiieHuu P u Temnepatype t1. ATMochepHoe naBieHue,

npuBeaéHHoe k 0°C paBHo 745Mm prt. cT. Ilocne m3pacxomoBaHMsl YacTU KHUCIOpOJa M30BITOUHOE AaBieHHe cTtano P2, a

temriepatypa tp. Macca uzpacxogoBaHHoro kuciaopoaa M. OnpenenuTs 0IHy U3 YKa3aHHBIX BEJTUYHH.

Beanuyunsl u | BAPUAHTBI

HX 11 12 13 14 15 16 17 18 19120

Pa3MepHOCTH

Vv, m® 50 60 50 60 100 80 ? 70

P1, MIla 10 ? 12 12 5 ? 20

P2,MIla 37 27 25 20 32 35 27 30 27 80

t° 8 7 ? 2 3 10

M, kr 32 25 22 17 30 30 24 27 17 27
? 3 3 2 3 ?
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3amaua Ne 2.3

B cocyne émkocthio V HaxoauTcs a3oT MpU H30BITOUHOM naBieHuH Piu Temmepartype ti. ATMocdepHoe naBieHHE,

OHpeI[eJ'H/ITB OJIHY U3 YKAa3aHHbIX BCJIWYHUH IIPH 3aaHHBIX OCTAJIbHBIX BCIINYHHAX.

Tabmnuras.

JlanHbie K 3a7a4e BbIOpaTh MO TabiuIle 5

npuseacHHoe k O °C, paBHo 736 mm pt. cT. [locie noGaBieHrs HEKOTOPOTo KoJnyecTBa M a3oTa u30bITOYHOE JaBJICHUE CTAJIO0

Py, to.

Beanuyunsl u | BAPUAHTBI

HX 21 22 23 24 25 26 27 28 29 30

pa3sMepHOCTH

Vv, M3 ? 100 90 120 ? 90 100 80 ? 110

P1, MIIa 3.1 ? 6.9 2.9 3.4 ? 14 1.7 6.9 |0.9

P2,MIla 7 12 15 17 20 22 27 7 17 25

t°c 9.9 8.4 ? 6.4 6.9 8.9 ? 9.9 10.1 |7

M,kr 20 25 27 30 22 27 30 27 27 32
2 3) 3 ? 4 4.5 4 ? 35 |6
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/. IPUMEPBHI PEHIEHUWSA 3AJTIAY

3agauya 7.1.

[Toxazanust Bakyymmerpa P,= 400mMm pt. ct. [lokazanusi Gapomerpa P,=700Mm
Temneparypa B mecte yctaHoBku mpuoopoB t=10°C. Omnpegenutrb aOCOMIOTHOE HaBIieE
cocy/e.

PEHIIEHHUE.

AOcomoTHOE naBiieHue B cocyne P, = Py, - Py, [1a.

Py, - 6apoMeTpuueckoe nasienue, npuBeacHHoe k t= 0°C.

Poo = Po(l - 0,000172-t) =700 (I - 0000172-10) =700MMpT. CT.

Bripaszum B I1a : Py, = 700-133,3 xIla .

Py =P (1- 0,000172 -t) = 400 (1-0,000172-10) = 400MmM pr. CT.

Py, - moka3anus BakyymMmeTpa, npuseaénnoe k t=0° C.

Bripaszum Ila: Py, =400- 133,3 =53,2 klla. Orcroma: P, = 93,1 - 53,2 = 39,9 klla.

3anava 7.2.

B cocyne émkocteio V = 801 HaxoIUTCA YTIACKUCITBIN ra3 IpU W30BITOUHOM
JIABJICHUH

P:=5MlIla u temneparypa t;= 27°C.

bapomerpuueckoe nasinenue, npuBenéHHoe k 0°C, paBHo 730 MM pT. CT.
CKOJIBKO KI' YIJIEKMCJIOTO Ta3a HYKHO BBIITYCTUTh M3 COCYJAa, YTOOBI MPH TOW K€
TeMIiepaType n30bITouHoe aasinenue Tasa crano P, =3 Mlla ?

PEINIIEHUE.

HavanbHast macca B cocylle ONpeNensieTcss W3 YpaBHEHHUS COCTOSHUS
naeanbHoro raza: Pai'Vi =MRTy;

Ml=Pal-V1

RT1

Koneunasa mMacca raza B cocyjae
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M2=Pa2-V2
RT,

Macca BbIITyIIeHHOTO U3 cocyna raza M = M1-M2=
Pa; VI  Pa; -V,

M = -
RT2 RT:

Tak kak Vi= V2-V (06BéM cocynma) wu T:=T, = T (mo

YCIIOBUIO), TO

M:V/RT(Pal'PaZ);

V=80 1= 0,08 M3
T=t°C+273=27+273 =300 K
R=188,9 JIx / (xr*k)[4,c.318,mablV]
HauansHoe abcomoTHOE aaBieHue B cocyae Pa;= 5:-10°% +730-133= 5,097
-10%T1a = 5,097 MITa.
Koneunoe abconoTHOE TaBIEHUE B COCY/IE

Pa2 = P2+P0 = 3-10° +730-133 = 3,097* 10° [Ta = 3,097 Mna

0.08-10°
M =—-(5,097-3,097) = 2,82ke.
188,9-300
Vv
Koneuno, B janHoM ciydae B popmyne M= —( P,1-Pa2) MoxkHO ObLIO
RT
MOJICTaBUTh U M30BITOUHOE JaBJICHHE, MOTOMY YTO Ppa3HOCTh JIaBIICHUS

a0COJIFOTHOTO ¥ U30BITOYHOIO IMIPpH JaHHBIX YCJIOBUAX OJJHMHAKOBAs.
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1.BBeaenue

[IpakTrueckass paboTa BBITIONHSAETCS B BHUAC TOSCHUTEIHHON 3alHCKH,
rpadyKe ¥ CXeMbI BRIYEPUUBAHUS KapaH/IaIlloM.

Brrarcnenus ciieyer BBITOIHATh HA MUKPOKAJIBKYJIATYPE C TOUHOCTBIO 110 3-X
3HauHbIX udp , Hanpumep 4.32; 0,432; 0,0432; 0,00432.

[Tpu UCTIONB30BAaHUH U AIMITUPUICCKUX 3aBUCUIMOCTEH, TAOTMUHBIX 3HAYCHHIA
HEOOXOJMMO CJenaTh CCBUIKM Ha HWCTOYHHWK, BKIIOUYCHHBIH B TIEpPEUCHb
WCITOJIb30BAaHHOW JUTEpaTyphl. Hampumep, 3HaYE€HHWE TETUIOEMKOCTH BO3IyXa
npuHATel u3 1nocodus O.M.PabunoBuua «COOpHHK 3ajady IO TEXHUYECKOM
TEPMOJTUHAMUKE.

Crnenyer nucatb: «CpellHsAsS MaccoBasl TEIIOEMKOCTbBO3AyXa npu P= const
B untepBaie temneparyp 0-400Cp=1,0283 k/[x(xrK) (3.c.323 Tta6aXll). Hudoa 3
3aMrcaHa TOTOMY, YTO OTOT 3aJaYHUK BKIIOYEH B CIIHCOK PEKOMEHIyeMOU
JUTEPATYPHI IO HOMEPOM 3.

Pemenue 3aa4y 00s3aTeNIbHO COMPOBOXKAATH KPATKUMU MOSICHEHUSIMU

2. Ileab padoThI

HOJ’Iy‘IeHI/IC HAaBBLIKOB pacdycTa UCTCUCHHA I'a30B 1 IIapOB YCPE3 COILIA.

3. O6opynoBanue
3.1. MuKpOKaJIbKyISATOP

3.2. COoopHUK 3a7a4 10 TeXHUYecKoi TepmoanHamuke O.M.PabunoBuy.
4. TpeOoBaHusi TeXHUKH 0€30MACHOCTH

[Tpu paboTe Ha MUKPOKAIBKYJISITOPE HEOOX0IUMO COOII0IaTh 00IIHe MpaBUiia

pabOThI C BRIUUCIUTEILHOU TEXHUKOM.
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5. O0uue TeopeTnYeCKUe MOJIOKEHHS 0 TeMe MPAKTHYeCKOH padoThl

Hcteuenune razos u napos

5.1. OcHOBHBbIE TEPMUHBI
Ecau P, Vi-nmapametpsl pabouero Tena
P1-maBiieHue okpyxaromien cpebl
P,/ P1 <1 —pabouee Teno BHITEKAET U3 COCya
[Ipotiecc BrITekaHuUst paboYero Teia u3 cocyjia B arMochepy Ha3bIBaeTCs

HCTCUCHUCM.

Corwuio - cienuanbHbIN HACaI0K, Yepe3 KOTOPHIN MPOUCXOIUT UCTCUCHHUE.
CKOpOoCTh, KOTOPYIO UMEET padoyee TeJ0 B YCThE COIIA, HAa3bIBACTCA

CKOPOCTBIO UCTCUCHUS.

5.2. OcHOBHOE ypaBHEeHHE UCTECYCHHUS
Ecm W1=0-ckopocTs Tena Ha BXOJE B COILIO, TO Wo=\21'
I'ne W2- ckOpOCTB Tela B yCThe COILIa

I'- paGoTa ncreueHus

Tak kak CcKOpOCTh HCTeYeHUs: pabodero Tejla OYeHb BEJIMKa, TO BpEeMs
npeObiBaHus paboyero Tejila B COIJIE, TEIUIOOOMEH MEXKIYy HHUM U OKPYKaloIIeH
Cpeloil Maj, Mo3TOMY MPOIeCC MCTEYEHUs] pabodero Teja 4epe3 COIUI0 CUMTAeTCS

aI00aTHBIM.

Jlns aqmabaTHOTO HCTEUCHHS padoTa:
1'=i W -iz, T.e. W=N2(i1-i2)=1,4 V i1-ip, M

W=2/(k-1)Pvi[T-(p2/p1) <], m/c <
i/xJIx/xr

P

P«

Cexynnnbiii pacxoa M xr/c

I'ne f, M? Tutomaap corma

p KI/M3- INIOTHOCTH
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W, M-CKOpOCTb UCTEUEHHUS

M= 2 k/(k-1) py vi[(p2/p1) " ~(p2/p1) “*"] kr/c

S/ JIx/(xkr*K)

5.3. Kpurnueckoe oTHOIIeHHE TaBJIeHU

CeKyHIHBI pacxoJ 3aBUCUT OT OTHOIICHHs JaBICHUM B COCyAe U
okpyxatome cpeapl. M=0, eciu pa/p1=1 nmm =0
M \ax, €cT p2/pP1=Pp
OTHOLIEHNE NABJIEHUM, NMPU KOTOPOM paCXOJ MAaKCUMAJIbHBIM, HA3bIBAKOT
KPUTHUYECKUM.

O6unactb 3HaueHuit B (B«<P<1), Ha3pIBaeTCS JOKPUTUYECKOH,

o6sacth 0<B< B, Ha3bIBACTCS HAAKPUTUUCCKOM.

B HagkputHueckod oOjacTu pacxoJ raza HE 3aBHCUT OT OTHOILEHUS
JaBJICHUN U paBEH HauOOJIbILIEMY.

[Ipouecc pacmmupenuss pabounx Ted B HaJ KPUTHUYECKOW oOnactu
IIPOUCXOJNNT B JIBAa dTama: OT MAapaMEeTPOB B COCYIE P1 Vi, A0 Pip Vip U JAJIBIIE OT
KPUTUYECKUX TApaMETPOB — BHE COILJIA.

Ecimu po/pi< Pk, TO naBieHUE B yCThE COIJIa HE MPUHUMAIOT 3HAYCHUI MEHbIIIE

P

5.4. Kpurnueckasi CKOPpoOCTbh  MAKCHUMAJILHBII pacxoj

B HaakpuTHuecKoi 001aCTH CKOPOCTh UCTEUEHUS U3 CY>KUBAIOLIETOCs COIia

n CeKYHI[HBIﬁ pacxoa MOCTOSAHHBI MU PaBHBI TCM 3HAUYCHUAM, KOTOPBIC OHHU UMCIOT IIPpHU
Bro

2

(P2/P1)xp=Pxp(2/K+1)x!

Jlns omHOATOMHBIX Ta30B: k=1,7, =0,482

Jlnis nByXaTOMHBIX ra3oB: k=1,4, B,,=0,528
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Jlnst TpexaToMHBbIX ra3zoB: k=1,29, B,,=0,546

Ecnu anmabatHoe wucTeueHwe ra3oB npoucxoautT npu  (p2/p1)>  Bw
(moxpuTHUYECKass 00JIaCTh), TO TEOPETHYECKash CKOPOCTh Ta3a Ha BBIXOJE W3 COIIA
onpenensiercs no popmysne B cucreme CU:

W=v2(i-12)*1000 = 44,76 =Vi-iy , ecan i [klx/xr)

Ecnu annabaTHOe BicTeueHre ra30B MIPOUCXOIUT TIPU

p2/p1< Bx (Hag kpuTHyeckas 00JacTh),

TO TEOpPETUYECKast 00JIACTh B YCThE CYKUBAIOIIETO COTLIA OMPEALCISICTCS

110 YPaBHCHHUIO:

WKFJ - sz{-ef P| U X M/c

T.€. Wy - 3aBUCHUT TOIBKO OT K.

Jns nByxatomHbIx razos K=1,4

Wkp=1,08VP, v,
Wkp=1,08VR,T,

WKp:'\lQ(irixp), €CJIH i [KII)K/KI‘]

Wxp=44,76" i\-ixp, ecmui [x/xr]

iKp' OHTAJIBIIWA I'a3a IIPpU KPUTHUICCKOM JaBJICHHUHA

Piy=P1 By

5.5. Comao JlaBajas

Ecnu npu ucreuennn raza uepes cyxupatomieecs corio Po< Py, To mi. g-2-2' —
K- paborocnoco6HOCTh MOTOKA.

Jl1is Hee HeoOX0IMMO PaCIIUPUTh Ta3 A0 naBleHus Pi- . ¢-2-1=a. Como, B
KOTOPOM MPOUCXOAMT TOJHOE pacHIMpEeHUE ra3a Ha BbIXOJE OOJIBIION MECTHOM
CKOpPOCTH 3BYKa, Ha3bIBaeMOU coruioM Jlasais.

1) B cyxwuBaromeics yacTu coruia
W<a (a-ckopocTb 3ByKa)

2) B y3kom ceueHuun
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W=a
3) B pacmmpstomieiicst 4acTa coruia

W>a

MuHHUMaJbHOE CEYCHHUE COoIjia .HaBaJ'ISI, rac CKOpOCTb, AABJICHHUC W IP.
mapaMCTpbl AOOCTUTAOT KPUTHYCCKHUX 3Ha‘{€HI/II>’I, Ha3bIBACTCA KPUTHYCCKHUM
CCUCHHUECM.

Amin= M max *Vkp ,Tae
Wkp

6. [Ipaktrnueckas padora Ned

«Pacuer CKOpPOCTH U pacCxoJia ra3a 1npu UCTCYCHHUU YCPC3 COILTIO»

3agaua Nel

Bo3nyx, Haxomsmmics npu mnapamerpax P ou Ti BBITECKAET yYepes
HUAJIMHIPUYECKOE COII0 nuamMeTpoM d B cpeny ¢ naBiaeHueM Py,

OnpenenuTh TEOPETUUYECKYIO CKOPOCTh HCTEYEHUS U CEKYHIHBIM MacCOBBII
pacxof.

JlanHble k Tabnuie BeIOpaTh o tabnuie 1no nudpe mpudra.

Taomunal
Benuuunsl n ux Bapuant
Pa3MEepHOCTh 1 2 3 4 5 6 7 8 9 10
P, MlIa 1 2 3 4 3) 6 7 8 9 10
t°C 217 | 327 |107 | 177 | 137 | 187 | 167 |177 | 117 |407
d, Mmm 40 |30 (20 |10 |40 (30 |10 |20 |30 |20
P, Mlla 08 |1 2 08 |3 4 3) 2 3 4
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Bennunnbl 1 ux Bapuant

pPa3MepHOCTh 11 |12 13 14 |15 16 17 (18 |19 20
Py Mlla 1,5 |25 3,5 45 |55 6,9 7,5 |85 [95 12
t°C 217 | 107 327 177 | 137 |160 |187 |177 |117 |407
d, Mmm 40 130 20 40 |30 20 40 (30 |20 10
P> Mlla 0,6 |2 2,5 |2 4 3 4 3) 6 7
Bennunne! 1 ux Bapuant

Pa3MEpPHOCTh 21 22 23 24 | 25 26 27 |28 |29 30
P, MIla 10 12 14 16 |18 20 22 |24 |26 28
t°C 217 | 107 327 177 | 137 |160 |187 |177 |117 |407
d, mm 10 20 30 40 |10 20 30 (40 |10 20
P, MlIIa 0,3 0,4 0,5 055 |0,7 0,8 09 |1 1,2 1,4

7. Ilpumepsl penieHus

3agaua Nel

Kucnopon,

Haxonsammiica npu gasinenne P=0,5MIla B Ttemmneparype

t1=27°C, BriTekaeT B cpeay ¢ aaBieHueM P2=0,3MIla dyepe3 mumHIpuIeCcKOe COTLIO
auameTpoM d=20mMm. OnpeaeuTh TEOPETUIESCKYI0 CKOPOCTh HCTCYCHHSI M MacCOBBII
CEKYHJIHBIM Pacxo/l.

Pemenue.

[Ipu pemienne 3amad Ha HWCTEUECHHWE B TIEPBYIO OYepeIb HANO OMPEICIIUTH
otHomieHue nasneHuii P2/P1 u cpaBauTh ero kputuueckum otHomenuem (P2/P1)*.,
9TOOBI BEIOPATh COOTBETCTBYIOIINE PACUETHBIC (POPMYJIBI.

[Ipu ucreueHnre vyepes MUIMHAPUUSCKOS WIIH CYKAFOIIEECs KOHMYECKOE COTLIO
CKOPOCTb HE MOKET OBITh BBIIIEC KPUTUUECKOM.

B nannom cinyuyae P2/P1=0.3/0.5 ,ato Oonbme (P2/P1)*"=0,528 (nByxaTroMHOM

ras).
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[ToaTomMy cKOpOCTh MCTeUeHHUs1 OyAeT MEHbIIE KPUTUUECKON U OMpeesieTcs

o popMmyiie:

W= \/Zk/(k - 1{* RT1-— (%)Tl

Jnst nByxatomubix ra3oB K= 1,4 razoBasi mnocTosiHHas

R=259,8 Jlx/kr*K (3,c.318 tadmn.lY)

k-1

W:JZ x—2 x259.8%300(1—0.6 k )=267 m/c

1.4-1

Pacxox raza:

2
M=f x \/2 *k/(k—1) *P)/Vy * (P/P)k — (Pz/PJ)kH/k
N3 ypaBHenus razooro coctosaus: P1V1=RTI,
V=RT;/P1=259.8*300/0.5*106=0.156M3/ KT

IImomtaap BEIXOAHOT'O CEYCHHS COILIA:

f= rd2/4=3.14%0.022/4=0.000314m2

M=0.000314/2 * 1.4/0.4 x 0.5 * 106/0.156 * (0.614 — 0.614+1/14) =
0.036kr/c

3agaua Ne2

Boznyx, naxoasuuiics npu t1=370 °C u naBnenue P1=0,3MlIla, BbhITEeKaeT
yepe3 KOHMYECKOE CYXKAIOIIEE COIUIO C BBIXOJHBIM CEYEHMEM 2CM? B Cpedy ¢
nasienreM P2=0,IMIla. OnpenenuTe TEOPETUYECKYIO CKOPOCTb HCTEUYEHUS U

CEKYHIHbIA MACCOBBINA PACXO/I.

Pemrenne.
OTHoIIeHUEe JIaBJICHU P2/P1=0,1/0,33=0,333<(P2/P1)*"=0,528.

CrnenoBaTesibHO, CKOPOCTh UCTEUEHUS OYIET KPUTUUECKOM.

Jlnst nByxatomabix razoB Wkp=1.08vVP1V1
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V1= RT:/P:1=287*310/0.3*106=0.296 m3/kr

Wip= W = 1,08\] 0,3*106*0,296 =322 Mm/c

Mmax= 2% Wpl/zv =0,686*0,00020,3*106/0,296=0,139%r/c

8. Opopmiienne oruera.
8.1. [TonHOE M KpaTKoOe yClIOBUE, COTJIACHO BapUAHTY.

8.2. Pemrenue 3amaumn.

9. Jlutepartypa:
PabunoBuy O.M. COopHUK 3a7]a4 IO TEXHUUECKON TEPMOIMHAMUKE

— M.: MammnocTtpoenue, 1973.
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MuHHICTEpCTBO HayKHU U BhIcIEro oopasosanust PO

OI'BOY BO «bpsiHckuil ['ocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

NMHCTPYKIIUA K IMPAKTUYECKOM PABOTE Ne5
Tema: «PacueTr MHEBMOIIPUBOAY.
Jlucuummaa: OI1. 09«TexHoaornyeckas OCHacTKa»

1A cnenpanbHocTH 15.02.08

HNuctpykuuro cocraBuna npenogasarens H.H. Kunenckas

PaccMOTpeHO IMKIIOBOM KOMHUCCUEH

«TexHomnorus MAalIMHOCTPOCHUI .

[IpoToxon Ne OT

[Ipencenarens nukiioBoit komuccuu M. A. TapycoBa

20
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BBEJIEHUE
[Ipaktuueckass pabora Ne5 "Pacuer mnHeBmomnpuBoia" — BBINOJHSETCS  Ha

KaJIbKYJIATOPE MO 3aIAHHOMY aJITOPUTMY.

TEXHMKA BE30OITACHOCTM.

HpI/I BBIIIOJIHCHHUHN PACYCTa Ha KaJIbKYJIATOPC H€O6XOI[I/IMO CO6JIIOI[8,TI> IIpaBujIad

Tb nipu paboTe B ayJUTOPUH C DNEKTPHUUECKUMHU PHOOPAMH.

LHEJIb PABOTbI:«Ilony4yeHrs HaBBIKOB BBINOJHEHHS PAacYETOB MHEBMOIIPHMBOJIA Ha

KaJIbKYJIATOPC »

TEOPETUYECKHI MATEPHAI
«PACYHET HHEBMOIIPUBO/A»

1. Pacyer nHeBMOLUIMHAPA.

1.1. McxoaHble JaHHBIE:

A) F, H - ycunue 3axuma neranu

b) P, MlIla - MuarMansHOE aOCOJIFOTHOE JTaBJICHUE BO3/yXa B MAarMCTPAJIH.

B) Pa, MIla - atmocdepHoe naBieHue

1.2. JIuamMerp mopiuHs mHeBMOMJInHApa /1, m

A) MTHEBMOIMIIUHAP OJHOCTOPOHHETO JCUCTBUS

J1=0,113,/F/(0,9P, — B,) -1072 , m
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Pa3mepnoctu napamerpos: F,H,PB, Pa, MIla
[Tpuanmaem u3 Tabmuiell crangapTHbie 3HaueHua D u S (Gmmkaiimme Oonbinue,

4yeM pacueTHoe 3HaueHue D)

JlnameTp 1 opIIHs
J1, MM
XoJ opIIHS, S

40 83 100 1110 1400
50 100125 500
63 125 140 160 180 250 280 350
80 160 200 220 250 280 (320 400 1450 500 560
100 200 250 320 360 400 500 560 630 710 800
110 250 280 360 1400 1630 1800 900 {1000
125 250 280 1320 390 400 450 500 560 630 (710
140 280 1320 400 500 560 1630 1800 900 1000 (1120
160 320 1360 400 500 1630 1800 11000 1120 1250 (1400
180 500 560 1630 [710 1800 11000 /1250
200 500 1630 (710 1800 11000 1120 11400 1600
220 630 (710 1400
250 2000 2240

1.3./leiicTBUTEIbHAS HATPY3KA HA NOPLIEHb MHEBMOLWJINHIPA

Fy= 0,785 -P, o2 H,

rane  pasmepnoctd [, m, P, Ila

1.4.ITapameTpsbl HATPY3KH

X=FFn

BriBoa: Eciin X =0,4...0,5 - paboTa npuBojia onTUMalibHa,
X > 0,5 - nHeBMOTIPHUBOI cpabaThIBAET OYEHH OBICTPO,

X < 0,4 - tTHEBMOTIPUBO,T UCTIOJIB3yeTCs HE (D PEKTUBHO.

2. Pacuer 0ajjIoHA CKAaTOro BO3ayXa

2.1.UcxoaHble TaHHLIE:
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A) I,M - nuamMeTp THEBMOLIMJIMHAPA 10 KaTajory.
b) S, M - Xox mOpIIHS MO KaTaIoTy .

B) q = 2...5 M®8/M3- ynensHbI pacxon atMocgepHoro Bosayxa Ha Im3 cxkaToro
BO3/IyXa

I"n= 8-12 - yucno pacxoa0B Bo3ayxa U3 OaaioHa

J1) P1, MIla - makcumanapHOE JaBJIeHUE BO3yXa B OaJlJIOHE

Pl= 3 MllIa - 6a/m1oH MaJIoro JaBJICHHS

Pl= 6 Mlla - 6a/m1oH cpeHero 1aBieHUs

Pl= 15 MlIla - 6an10H BEICOKOTO JaBJICHUS

E) P, = 1- 1,2 Mlla - MuHMManbHOE AaBJICHUE BO3AyXa B OaJJIOHE

X) P, = 0,1 MIIa armochepHoe naBiieHue

2.2.Pacxox BO3ayxa Ha OJMH X0/ IITOKA:

Vo0=0,785 -q-1>-S, m*

2.3. O01ee KOJIMYECTBO BO3AyXa B 0aJ/UI0HE:

Vp=V,en,m?3

2.4.EMKOCTD 02JIJTIOHA

Vs=Ve.Pa/(P1-P2),m>

2.5. Pacuem moawunbl 4yuauHOPUUECKOU CeHKU 0a110Ha:

5=J1,-P1/0-cp-P)+Cm,
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rae

JIB, M - BHYTpEHHUH AHaMeTp OasioHa, M3MEPEHHBIA Ha CTEH/IE,

o= 230-280 MIla - nomyckaeMoe HalpspKeHHE MaTepuaia (CTaib),

¢= 0,9-1 - k03 GUIUEHT TPOYHOCTH,

C=0,001-0,0015 - no6GaBka K TOJIIMHE CTEHKH Ha KOPPO3HUIO, M

IMopsiok BbINOJIHEHUS] PAGOTHI

1.

BriOupaem ucxoaHble JaHHBIE JJI1 pacyeTa, COTJIACHO BapuaHTa IO

tadmure 2.

Taoauna2 - Ucxoanbie JaHHBbIE

Ycunue 3a- MuHuU- AtMmochepHoe [MakcuMalibHOE MuHuManbHOE
PKHMa MaJIbHOE TTaBJICHUE TTaBJICHUE B OaJIJIOHE [TaBJICHHUE
FH TaBJICHHE P., MIla P., MIIa OaJuIoHE

% BO3/1yXa P,, MIla

§ CTCHIC

1. 2500 0,5 0,1 3 1,1

2. 15000 0,6 0,1 6 1,2

3. 5500 0,7 0,1 15 1

4. 16000 0,55 0,1 3 1,05

5. 16500 0,5 0,1 6 1,1

6. [7000 0,6 0,1 15 15

7. [7500 0,66 0,1 3 1,4

8. 8000 0,65 0,1 6 1,3

9. 8500 0,64 0,1 15 1,2

10. 9000 0,65 0,1 3 1,1

11. 19500 0,62 0,1 6 1

12. 110000 0,6 0,1 15 1,1

13. [3000 0,59 0,1 3 1,2

14. 3500 0,58 0,1 6 1,25

15. 14000 0,4 0,1 15 1,1
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Bapuant [Ycuine MuHUMaIIBHOE AtmocdepHoe Makcu- MuHUMaIIBHOE
3aKMMa  |[TABJICHUE JTaBJICHUE MaJIbHOE NTaBJICHUE
F.H BO3TyXa P., MIla TaBJIEHUE B OaJUIOHE
B CTCH/E B OaJJIOHE P,, MIIa
P., MIIa P;, MIla
1 2500 0,5 0,1 3 11
1 5000 0,6 0,1 6 1,2
1 5500 0,7 0,1 15 1
1 6000 0,55 0,1 3 1,05
2 6500 0,5 0,1 6 1,1
2 7000 0,6 0,1 15 1,5
7500 0,66 0,1 3 1,4
2 8000 0,65 0,1 6 1,3
2 8500 0,64 0,1 15 1,2
2 9000 0,65 0,1 3 1,1
2 9500 0,62 0,1 6 1
2 10000 0,6 0,1 15 1,1
2 3000 0,59 0,1 3 1,2
2 3500 0,58 0,1 6 1,25
3 4000 0,4 15 1,1
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2. BeimonHsieM pacyeT Ha KaJdbKyJIsSTOPEe COTIACHO allfOPUTMA.

CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPBI.

1. Epmonaes B.H. "KypcoBoe npoektrpoBanue o npeamery: ['mapapinyeckue u
MHEeBMATUYECKHE MPHUBOABI  MPOMBIIIIEHHBIX poboToB "YIIK  MunTsbkMaria

CCCP,1987.

COJAEP/KAHUE OTYETA

1.Ilens paboThI

2.YcnoBue 3anaHue: BBINOJHUTH pacdyeT NHEBMOLWIMHAPA W BO3AYIIHOTO
OayyToHa MMTHEBMOIIPUBO/IA, €CIIM YCUIIe 3axuMa feranu F, H;

MHUHHUMaIbHOE JaBjicHue B mHeBMocucTteMe PB, MlIla;

Atmocepnoe nasnenue Pa, MIla;

MakcuManbsHOe nasiienne B 6amione P, MIla;

MunuMmaiabpHOe naBneHue B 6auione Py, MIla.

3.Pacuer ITHCBMOIIPHUBOJAAd HA KAJIBKYJIATOPC.
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YACTb 2 TEXHOJOI'MYECKASA OCHACTKA

METOJINYECKHUE YKA3AHUSA K IPAKTUYECKOM PABOTE Nel

Tema: CocraBjieHHe CXeMbI 633I/Ip0BaHl/lﬂ. Pacuer MOrpemHOCTHA

0asupoBaHuUs.

Hean: IlpuoOpereHMe HABBHIKOB W YMEHUHW MO  COCTABJICHUIO CXEMBI
0a3upoBaHusl, pacyeTy MOrPEITHOCTH 0a3UPOBAHUS.

JlaHo: yepTex JeTanu, Onepays, METOJUYECKUE YKA3aHUs, CXEMBI.

Jlureparypa:

1. B.B.EpmonaeB. TexHonornyeckas ocHacTka. JlaGopaTopHbI MHpakTHUKyM.
M.: Axanmemus. 2018.

2.B.B.EpmonaeB. YueOuuk. Texnonormueckass ocHactka. M.: Axanemus.
2018.

3.CrpaBOYHHK TEXHOJIOTa-MaIIMHOCTPOUTEIIS.

3amaya. CocTaBUTH cxembl OasupoBaHus. PaccuMTarh MOTPENTHOCTH
0a3upoBaHMUS.

IlnaH BbINOJIHEHUS PA0OTHI:

1) Onucanue neraneit, oneparuii, 00padaTbIBa€MbIX TOBEPXHOCTEH.

2) BpiOop KOMIUIEKTa TEXHOJOIMYECKMX 0a3 Cc OOOCHOBaHHWEM, AaHAIU3
TexHoJornueckux 0a3 (3amonHenue Tabmurer Nel).

3) BolnosiHeHHE ONepaliMOHHOTO ACKH3a.

4) Pacuer morpeniHocT 6a3upoOBaHUS.

Tabmma Nel

HaunmenoBanwue 6a3bl v H 0) JIH J0

®dopma 6a3el

KomuuectBo JINIIAEMBI | 3 2 1 4 2

CTEINEHEN CBOOOIBI
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Ob6o03HaueHus:

1) BA3bBL: V¥V — ycranoBounas; H — nampasnsitomas; O — omopnasi;  JH —
nBoiHas Hanpasisitomas; J1O — nBoitHas onopHasi.

2) TIOBEPXHOCTMU: IT — mmockocts; T - topew; IHH — ummmamp
HapyxHbi; [IB — mumuaap BHyTpennui; IIB - ma3 BHyrtpennuu, IIH — ma3

HapyKHBINA

BBenenue

Ilon da3uposanuem oHNMAETCS MPOLIECC PUIAHNS 3arOTOBKE, IETAIIH,
COOPOYHON €IUHUIIE, U3JEIINI0 TPeOYEMOTO IMOJIOKEHHT OTHOCUTEIBLHO BBIOpAHHOU
CUCTEMBI OTCYETA.

[lon 6a3o0i nmoHuMaeTcsi MOBEPXHOCTh WM BBIMOJHAIOLIIUE Ty K€ (QYHKIHIO
COUYETAaHME IIOBEPXHOCTEH, OCh, TOYKA, IIPUHAJJICkKAIAs 3aroTOBKE, NETAd WU
U3JIEJIUIO U UCTIOJIb3yeMasi 111 Oa3upoBaHus.

B ocHoBe npaBui 0a3upoBaHMS JEKUT U3BECTHOE B TEOPETUUECKON MEXAHUKE
IIOJIOKEHHUE O TOM, YTO CBOOOJIHOE a0COIIOTHO TBEPJOE TEJIO UMEET IIECTh CTENEHEN
cBOOO/IBI OTHOCUTEIIBHO BBIOPAHHOW CHCTEMBl KOOpAMHAT, a HWMEHHO: TpHU
MIEPEMEILICHNS] TAapaJUIEIbHO KOOPAWHATHBIM OCSAM WM TPHU BpAILIEHUS BOKPYI HHX.
Orcroga TMOJIOKEHUE HTOrO TeJla OTHOCUTENIIBHO CHCTEMBlI OTCUETa MOXKHO
ONPENEIINTh MIECTBI0 HE3aBUCUMBIMHA KOOPAWHATAMH, BBICTYNAIOIIMMU B POJIH
CBA3€H, Ka)xaas W3 KOTOPBIX JIMIIAET TEIO OAHOW cTeneHu cBoOoabl. [Ipu s3ToM
KaKJas KOOPJAMHATA OCYIIECTBIISIET JIBYCTOPOHHIOK CBSI3b. OJTO O3HAYaeT, 4YTO
HaJIO)KEHUE Ha TEJI0 OJHOM KOOPIAWHATHI JIMIIAET €r0 BO3MOKHOCTH IEPEMEIIATHCS
(Bpamarbcs) B IBYX MPOTHUBOMOJIOKHBIX HATIPABICHUSIX.

Orcroa npaBwiIo mectu To4yek. IIpaBuio mecTn TOYeK 3aKiro4YaeTcs B TOM,
YTO KaXKJI0€ TeJO (JIeTajhb) NOHKHO 0a3upoBaThCs HA IIECTH HEMOJBHUXKHBIX TOYKAX,
IIPU 3TOM TEJIO JMILIAETCS BCEX MIECTH CTENeHel CBOOOABI. DTH IIECTh TOUYEK JOKHBI

OBITH PAaCIIOJIOKEHBI B TPEX B3aMMHO INCPICHAUKYIIAPHBIX IINIOCKOCTAX: TPHU OIIOPHLIC
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touku (1, 2 u 3) B mnockoct XOZ, nBe Touku (4 u 5) B miockoctd YOZ u ogHa
Touka (6) B uiockoctu X0Y.

Tpu xoopaunatel (1, 2,3) ompenenstoT MOJIOKEHUE JETall OTHOCUTEIHHO
miockoctu XOZ.

a) JIMIIAIOT JETalb BO3MOKHOCTH NIEPEMEINIATHCS B HAIIPABJICHUH OCH Y

0) JIUIIAOT JAeTalhb BO3MOXKHOCTH Bpamatbcs BOKpyr ocet X u Z. Takum
oOpa3oM, Tpu KoopauHathl (1, 2, 3) TUIaloT AeTalb TPEX CTETICHEH CBOOOIbI.

JIBe koopauHathl (4, 5) oOHpeAeNsioT MOJOKEHHE JeTald OTHOCHUTEIbHO
mrockocty YOZ:

a) JINIIAIOT JeTalb BOBMOKHOCTH MEPEMENIAThCA B HAIIPaBJIECHUU OCU X

0) MUIIAlOT JeTalb BO3MOXKHOCTH BpalaThCcsi BOKpYT ocu Y. CiefoBaTelnbHoO,
JIB€ KOOPJMHATHI (4 ,5) IUIIAIOT AeTalb €IIe ABYX CTeNeHEH CBOOOIBI.

Onna koopauHata (6) ompenensieT TMOJOXKEHUE JeTadld OTHOCUTEIHHO
miockoct X0Y numasi netainb BO3MOKXHOCTH MEPEMEIIATHCS B HAMPABIEHUU OCH Z,
T. €. OJlHa KoopjauHaTa (6) JMIIAeT ACTalb €lIe OJHONW — IMOCIEIHENH CTENEeHU
CBOOO/IBI.

CrnenoBarenbHO, ISl OMNPENCJICHHUS TIOJIOXKEHUSI JIeTAId B MPOCTPAHCTBE
HEOOXOJMMO M JOCTaTOYHO HMMETh IIECTh OMOPHBIX TOYEK: 1, 2 u 3 ompeaensroT
OTIOPHYIO TIOCKOCTh; 4 U 5 ONPEAeIISItOT HAPABJISIONIYIO MIJIOCKOCTh; 6 — YIOPHYIO
MJIOCKOCT.

[Tpu GompIiemM YKciie HEMOABUKHBIX OTOP JE€TAIb ONTUPAETCS HE HA BCE OTOPBHI,
a ecau Bce Ke OHa OylneT HMCKYCCTBEHHO IMpuxkaTta (IPUTAHYTa) KO BCEM

HETOJIBIKHBIM OTIOpaM, TO oHa OyAeT aedopMUpoBaHa ACHCTBUEM 3aKUMOB.
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. 45 o é

Puc. 2.2, Yorpanenme wectn creneneit cuoboan Na mkenuem reoMerpitieckns
caaseit

JIroOast cxema Oa3upoBaHuUsl, JUINAIOIIAS TEJIO IMIECTU CTEMEHEH CBOOOBI,
peanu3yeTcsi ¢ MOMOINbI0 Habopa u3 Tpex 0a3, KOTOphIe MNPUHATO Ha3bIBaTh
Komniaekmom 6a3. basbl, COCTaBISIONINE KOMIUIEKT, PAa3IU4arOTCs JHUIIAEMbIMU
CTEMECHSIMU CBOOOJIBI M HX YKHCIOM U B COOTBETCTBUM C H3THUM Ha3bIBAIOTCA
YCTaHOBOYHOM, HAIPABIIAIONICH, OIMOPHOM, IBOMHOW HAIPAaBJISIONIEH W JBOWHOU
OTIOPHOW.

Yemanoeounon nazpiBaor 0a3y, UCHONB3YEMYIO Uil HAJIOKEHUS Ha 3a-
TOTOBKY WM W3JC/IUE CBS3CH, JIMINAIONIMX HX TPEeX CTENeHeW CBOOOIbI - Tie-
peMeIlieHns] BAOJIb OJHOM KOOPAMHATHOW OCH M TMOBOPOTOB BOKPYT ABYX IAPYTHX
OCEM.

Hanpumep, ecnu nperanp npusmatudeckas (cMm. puc. 2.2), TO pojb ycTa-
HOBOYHOU 0a3bl BBHITIOJIHSAET HIKHSS MMOBEPXHOCTb, UCIOJb3yeMasi JUIsl HaJOXKEHUs
Tpex cBsa3zed (Touku 1, 2, 3), JUIIAIONIMX JCTadb BO3MOXHOCTH MEPEMEINAThCS B
HarpaByieHUM ocu OZ ¥ mOBOpaunBaThCs BOKPYT ocel, mapamiensHeix OX u OY.

VYcraHoBouHas 0a3a oTanJaeTcs 0OJBIION IUIOMIAALI0, YTOOBI MOKHO OBIJIO IO
BO3MOYKHOCTH JIaJIbIlIe Pa3HECTH OIMOPHBIC TOUKH, JIJISl TPUIIAHUS JIETalld OOJBIICH
YCTOMYUBOCTH.

Hanpasnawweni Ha3piBaloT 0a3y, HWCIOIB3YEMYIO [JIsi HAJIOXKEHUS Ha 3a-
TOTOBKY WJIM HU3JEIHE CBS3€H, JMIIAIONIMX KX JBYX CTENEeHEed CBOOOABI - Tie-

peMelIeHusl BI0JIb OJJHOM KOOPAMHATHOM OCHU U MOBOPOTA BOKPYT Jpyroil ocu. s
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JeTaNH MpU3MaTuIecKon (Gopmbl (CM. puc. 2.2) - 3T0 OOKOBas TOBEPXHOCTH JICTAIIH,
HaJIOXKEHUE Yepe3 KOTOPYIO ABYX CBsA3el (Touku 4, 5) Ha neTanb

JUIIWIO €€ BO3MOXHOCTH NepeMeleHus B Hanpasiienud ocu OY u moBopota
BOKPYT OCH, mapajuiensaoi OZ.

Hamnpagnsitomas 6a3za otiinyaercs 00JbIION MPOTSHKEHHOCTBIO, YTO MO3BOJISET
PACIOJIOKUTH OMOPHBIE TOUYKM HAa MAKCUMAJIBLHOM YIAJICHUH JIPYr OT JApyra U TeMm
CaMbIM YBEJIMYUTh TOYHOCThH HAIIPABJICHHSI.

Onopnoit Ha3bIBAIOT 0a3y, UCIOJIb3YEMYIO U1l HAJOXKEHHUS Ha 3arOTOBKY WM
W3JICTIUE CBS3H, JIMIIAIONIEH WX OJHOW CTEMEeHH CBOOONBI - TEPEMEIICHUS BIOJb
OJIHOM KOOPAMHATHOM OCHU WJIM MMOBOPOTA BOKPYT KOOPAMHATHOM OCH.

B npumepe Ha puc. 2.2 B KadecTBe OINOPHOWM 0a3bl HCIOIb30BAHA 3aHSA
CTeHKa Jjertamud. Yepe3 3Ty MOBEPXHOCTh JETallb JIMIIEHA BO3MOXXHOCTHU
nepemenieHus B Hanpasienun ocu OX (Touka 6). [{ns omopHoii 6a3bl He TpedyeTcs

IIOBCPXHOCTHU OOJIBIINX pPasMCpoOB.

0t

a) At 0)

Pucynox 2.3. Cxembl 0a3upoBaHus JeTale TUTA TE BPAIEHUS: a - B, O —

JTACK

/Jleoiinoit nanpaenaouieil Ha3bIBAIOT 0a3y, UCMOJIb3YEMYIO JJIs HAaJIOKEHUS Ha
3arOTOBKY WJIM M3JEJHME CBSI3€d, JIMINAIOIIMX HMX YEThIpeX CTeneHed cBOOOAbI -

MEPEMELICHHUM BJIOJIb JBYX KOOPJIUHATHBIX OCEN U MIOBOPOTOB BOKPYT 3THX OCEM.
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Hanoxenue cBsizeil Ha AeTalb WX 3arOTOBKY C MOMOIIBIO IUJIUHIPUYECKON
(KOHMYECKOM) TOBEPXHOCTH Yallle BCEr0 OCYIIECTBIsIeTCs 4yepe3 och (puc. 2.3, a)
Touku 1, 2, 3, 4, OTHOCUTEILHO KOTOPOW OHA 0Opa3oBaHa BpallleHUEM 00pa3yrole
IPSAMOM.

/Jleoitnoii onopHoll Ha3bIBAIOT 0a3y, HCIOJIB3YEMYIO JUIS HaJOXXCHUS Ha
3aroTOBKY WJIM U3JENIUE CBA3EH, JUIIAIONINX UX ABYX CTeneHeil cBoOo bl (puc. 2.36,
TOYKH 4, 5) — TIepeMenIeHUI BIOJIb IBYX KOOPAMHATHBIX OCEH.

B otnuume ot Hampasisomie 6a3bl, C TOMOLIBI0 KOTOPOM AeTalb JUIIaeTCs
OJIHOTO TIEPEMEIIECHUSI U OJHOTO IMOBOPOTa, JABOMHYIO OMOPHYIO 0a3y HMCMOJb3YIOT
JUISL TUIIEHUS IETalu ABYX MEepEeMEIICHUM.

Kax npaBuio, B kauecTBe IBOMHON OMOPHOM 0a3bl UCIOJIB3YETCSI TOBEPXHOCTh
BpallCHUS.

Ecnu nerane numiaetcst Bcex cTeneHeil CBOOOIbI, TO CYUTACTCS, UTO OHA UMEET
MOJIHBIN KOMIUIEKT 06a3, KOTOpbIe 00pa3yroT KOOPAUHATHBIN yToJl.

N3 paccmoTpeHHOTO TIepeyHsi 0a3 BO3MOXKHBI YEThIPE BapUAHTA KOMILIEKTOB
0as:

rae Y - ycraHoBouHasi 6a3za; H - Hanpasisitonas 0aza; O - onopHas 6a3a; /[H -
JIBOMHAS HarpasJstomias 6asa; /[0 - npoitHas onopHas 6a3a.

V-H-0; V-J10-0; IH-0-0; [H-[0,

ITo xapakTepy nposiBieHUs 0a3bl MOTYT OBITh SBHBIMU U CKPBITHIMU.

Asnoii nazviearom 6a3y, MaTepUATM30BAHHYIO B BUJIE PEATIbHON MTOBEPXHOCTH,
Pa3METOYHOM PUCKHU WJIM TOUKHU TIEPECEUEHUS PUCOK.

Ckpoimoit 6a301 Ha3bIBAIOT 0a3y B BUJIE BOOOpakaeMOM TJIIOCKOCTH, OCH WJIU
TOYKH.

K ckpbIThiM 6a3am npuberaroT Tor1a, Korjaa y AeTaiu, 3ar0TOBKA OTCYTCTBYIOT
HE0OXOIMMbIE TTOBEPXHOCTH.

Pacuer norpemHocTr 6a3upoBaHUs 3arOTOBKU B MIPUCTIOCOOICHHH.

OTKJIOHEHHSI OT Te€OMETpPUYECKOW (opMbI M pa3MEpOB, BO3ZHUKAIOIINE B

IIpoHecce O6pa6OTKI/I 34aroTOBKH, HAOJDKHBI HAXOAHUTBCSA B IIPCACiiaX JOITyCKOB,
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OTPEAETSAIONMX MAKCUMAJIbHO JOMYyCTUMbIE 3HAUEHHUsSl MOTPEIIHOCTEH pa3MepoB U
dbopMbI neTanu.

[Ipu Mexanuveckoit 00paboTke oOecrieueHre 3aJaHHONH TOYHOCTH 3aBHCUT
OT BbIOOpA TEXHOJIOTMUECKUX 0a3 U CXEMbI YCTAaHOBKH 3aTrOTOBOK.

HpH PaCuCTC &g - MOI'PCITHOCTHU 68,3Hp0BaHI/IH HaJ1O0 BBIIIOJIHATL YCIIOBHC!

865[82[01'1]
Il € - JCHCTBUTEIBHOE 3HAYEHHUE IMOTPEIIHOCTH 0a3MpOBaHMs 3arOTOBKH B
PUCTIOCOOJICHUH.

[€10n] - IOMYCTUMOE 3HAYEHHUE ITOTPEITHOCTH Oa3HMPOBAHHUS.

[€10n] =0 - ® MM

r7ie O - JOIYCK BBIIEPKMUBAEMOTO pa3Mepa

0=ES—El (mnsaorBepcTms)

d=es-ei (mnsBana)

® - TOYHOCTHb O0paOOTKH, TMOJTy4yaeMas MpU BBHINOJTHEHUH AAHHOW OIepaluu.
[Tpu OTCYTCTBUUM JAaHHBIX O TOYHOCTH OOpPaOOTKH (, MMOJy4aeMOM MpHU BBINOIHEHUU
JTaHHOM Omepaluy, MOKHO MPUHUMATh CPEeIHE-IKOHOMUYECKYIO TOUHOCTh [Tabmuia
31, 32]. [JaHHble O cpeAaHell SKOHOMHUYECKOHM TOYHOCTH MOKHO BbIOpATh U3
CIPAaBOYHMKA KOHCTPYKTOpAa IO pPacuy€ry M IPOEKTUPOBAHMIO CTAHOYHBIX
npucnocooiennit aBTopsl B.E.AHTOHIOK U Ap.

[TorpemHocTh 0a3MpOBaHMSI BO3HUKAET B pe3yjbTaTe 0A3MpOBaHUS 3arOTOBKU
B MPUCIOCOOJIEHNH 110 TEXHOJOTHYECKUM 0a3aM, HE CBA3AHHBIM C MU3MEPHUTEIIbHBIMU
0azamu. Ilpu Ga3upoBaHHM MO KOHCTPYKTOPCKOW OCHOBHOW 0ase, sBIIAIONICHCS U
TEXHOJIOTUUECKON 0a30i, MOrpenrtHocTh 0a3upoBaHus HE Bo3HUKaeT. [lorpentHocTsh
3aKpervieHusl 00pa3yercss U3 MOBEPXHOCTEH, BO3HMUKAIOMIMX 10 MPHIOKEHUS CUJIIBI
3akatud U npu 3axatud. [Ipu pabore Ha mpenBapUTENbHO HACTPOEHHBIX CTAHKaX
PEXYIIMHA MHCTPYMEHT, a TAKXKE YNOPbl M KONUPHI YCTAaHABIMBAIOT Ha pa3Mep OT

YCTaHOBOYHBIX HOBerHOCTeﬁ HpI/ICHOCO6HCHI/I$I A0 MPUIIOKCHUA HArpy3KH, IMO3TOMY
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CIABUI' YCTAHOBOYHBIX 0a3 NPHUBOJUT K MOTIPEIIHOCTIM 3akperuieHus. [lorpemnoctu
3aKpEIUICHUs. MOYKHO ONIPEACISITh PACUYETHBIM M ONBITHBIM IIyTEM JUIS KaXKJIOTO

KOHKPCTHOI'O crocoba 3aKPCINNICHUA 3aIOTOBKHU.

I11aH BbINOJIHEHHUS 0TYETA:

1.Yka3aHue Tembl

2.YKa3aHuu e

3.YcnoBue 3amaun

4.0nicanue aetaie, onepannii, o0opadaTbiBa€MbIX MOBEPXHOCTEM.

5.BeiOOp KOMIUIEKTa TEXHOJOTHMYECKUX ©0a3 ¢ OOOCHOBAaHHWEM, aHaIU3
TexHoJIorTnueckux 0a3 (3amonHenue Tabmurer Nel).

6.BpInoIHEHNE ONEPALTMOHHOTO ICKU3A.

7.Pacdet nmorpentHoctu 0a3upoBaHUS.

KOHTpOJIl)HbIe BOIIPOCHI

UTo Ha3bIBA€TCS MOTPEUTHOCTHIO 0A3UPOBAHMS U KOT/1a OHA BO3HUKAET?
KakoBbl OCHOBHBIE IPUHIIMIIBI 0a3UPOBAHUS?

Ha3zoBute Buabl 0a3 o Ha3HAYEHHUIO.

HazoBuTte BuIbI 0a3 M0 JUIIAEMBIM CTEIEHIM CBOOOIEI.

HazoBuTte BubI 6a3 10 XapakTepy MposiBICHUS

Jlureparypa:

1. B.B.EpmonaeB. Texnonmorndeckas ocHacTka. JlabopaTopHBIN MpakTHKyM.
M.: Axanemus. 2018.

2.B.B.EpmomnaeB. YueOnuk. TexHomormueckas ocHacTka. M.: Axamemus.
2018.

3.CrpaBoyHUK TeXHOJOora-mMamuHoctpoutens. Tom 1. / ITon pen.

Memepsikoa B.K., Kocunosoit A.I'.- M.: MammHoctpoenue, 1985.
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METOJUYECKHUE YKA3SAHMSA K IPAKTUYECKOM PABOTE Ne 2

Tema: CocTaBlICHHE CXEMBI 6331/IpOBaHI/IH

He.]'lb: 3aKPCILICHHUC 3HAaHUU U HpI/IO6p€TeHI/I€ yMeHI/Iﬁ N HAaBBIKOB COCTaBJICHHA

CXCM 6&31/IpOBaHI/IH

MarepuajibHOe o0ecrnevyeHue:

— YEepTexXHU JeTaneu

— TEKHOJIOTUYECKHI MPOLIeCC Olepalnun
— MHCTPYKUUS

— CIIpaBOYHHK TCXHOJIOTa

3amanue: MpoaHAIU3UPOBATH YCIOBUS 00OPaOOTKU U MMOBEPXHOCTH 3arOTOBKH,
COCTaBUTh CXeMY 0a3upOBaHUs JJI 3a/IaHHBIX YCJIOBUH, BBIMIOTHUTE ICKHU3.

Iopsnok BbINOJIHEHUS PadOThI:

— aHaJu3 yepTexa JAeTalu,
— aHajau3 Oolepaluy;
— ompeneneHue 0a3 U cXeMbl 6a3UPOBAHUS,

— BBIIIOJHCHUC 3CKH3a — CXCMbI 633HpOBaHI/IH.

BBEJAEHHUE

[lon 6a3upoeanuem noHUMAETCS TPOLIECC TPUIAHUS 3arOTOBKE, JCTalIH,
cOOpOYHON eIUHHUIIC, U3ACIHI0 TPeOYyeMOro TMOJOKEHHUSI OTHOCUTENILHO BhIOpaHHOM
CHUCTEMBI OTCYECTA.

[Tox 6a30it moHUMaeTCs TOBEPXHOCTh WM BBIMOJHSIONMAE Ty XK€ (DYHKIUIO
COUYETaHWE MOBEPXHOCTEH, OCh, TOUYKA, MPHUHAJJICKAIIAas 3aroTOBKE, IETaId WIH

H3JICIINIO U UCITIOJIb3yCMas JIJIA 6a3I/IpOBaHI/I$I.
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Jlist  ompenenieHUs TIOJIOKEHUS JEeTalld B TPOCTPAHCTBE HEOOXOAUMO U

A0CTAaTOYHO MMCTb HICCTh OITOPHBIX TOYCK

';i M

1.2.3

| 3

Pucynok 1 VYcrpanenume 1iecTh CcTeneHedl CBOOOJBI  HAJIOXKEHUEM

F€OMETPHUYECKUX CBS3EU

JIrobast cxema Oa3upoBaHUs, JHWINAIOIIAS TEJIO IIECTH CTEIEeHEH CBOOOJBI,
peanusyeTrcss ¢ TMOMOIIbI0 Habopa U3 Tpex 0a3, KOTOpble MPUHATO Ha3bIBATh
Komnjiekmom 0a3. basbl, COCTaBISIIOIIME KOMIUICKT, Pa3IM4arOTCs JIMIIIAEMbIMHU
CTEIICHSIMH CBOOOJBI M HX YHCIOM M B COOTBETCTBHM C JTHUM Ha3bIBAIOTCS
YCTaHOBOYHOM, HANpPaBJIAIOIICH, OMOPHOMW, ABOWHOW HAIMpPABISIONIEH W JBOWHOMN
OIIOPHOM.

Yemanoeounon naszpiBatoT 6a3y, UCMOIB3YEMYIO ISl HAJIIOKEHHUS Ha 3a-
TOTOBKY WJIM W3JIeJIUe CBS3CH, JUIIAIOIMIMX HMX TpPeX CTENeHeW CBOOOAbI - Tie-
pEMEIICHHsT BAOJIb OAHOW KOOPAMHATHOW OCHU M IMOBOPOTOB BOKPYT ABYX APYTHX

OCEN.
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VcraHoBouHast 0a3a oTanJaeTcs 0OJIBIION IUIOMIAALI0, YTOOBI MOXKHO OBILIO IO
BO3MOXXHOCTH JaJIbIII€ PAa3HECTU OMOPHBIC TOYKH, NJIs MPUIAHUS JEeTadu OOJblIeh
YCTOMYUBOCTH.

Hanpaenawweni Ha3pIBalOT 0a3y, HCIOJIB3YEMYIO JUIsI HAJIOKEHHUS Ha 3a-
TOTOBKY WJIM W3JENIME CBs3€W, JUIIAIONIMX HMX JIBYX CTeleHed CcBOOOIbI - Tie-
pEMEIIEHUS BJIOJIb OJTHOM KOOPAMHATHOM OCH M TOBOPOTA BOKPYT APYTOil OCH.

Hanpasnstomas 6a3a otivyaercst O0JIbIION MPOTSKEHHOCTHIO, YTO MO3BOJISET
PAaCIONOKHUTh OMOPHBIE TOYKM HAa MAKCHUMAJIbHOM YJAJE€HHUH NIPYT OT Apyra U TeEM
CaMbIM YBEJIMYUTb TOYHOCTH HAIIPaBJICHUS.

Onopnoit Ha3bpIBaIOT 0a3y, MCMHOJIB3YEMYIO JJIsl HAJIOKEHUS Ha 3arOTOBKY
VI U3JIeTIMe CBSI3H, JIMIIAIOIIEH UX OJHOW CTETIEHH CBOOOJIBI - IEPEMEIICHUSI BJIOJIb
OJIHOM KOOPAMHATHOM OCH WJIA MIOBOPOTA BOKPYT KOOPAUHATHOM OCH.

J1y1st ortopHO#M 6a3bl He TpeOyeTcsi MOBEPXHOCTH OOJIBIIUX Pa3MEPOB.

/Jleotinon nanpasnaroueil Ha3bIBAIOT 0a3y, UCTIOIL3YEMYIO JUIsl HAJTOKEHUS Ha
3arOTOBKY WJIM U3JEJIUE CBS3CH, JUINAIOIMIMX WX YEThIpEX CTEeNeHEeW CBOOOMABI -
MEPEMEILICHHUI BJOJIb IBYX KOOPAUHATHBIX OCEW U IIOBOPOTOB BOKPYT 3THUX OCEM.

/Jleotinoit onopnoii Ha3bpIBalOT 0a3zy, HMCMOJIb3YEMYIO JJISl HAJOKEHHS Ha
3aroTOBKY WJIM M3JIEIUE CBS3EH, JIUIIAIOIINX WX JIBYX CTeNeHeld cBo0oabl (puc. 2.36,
ToukH 4, 5) — nepeMelneHuit BIoJb ABYX KOOPAHHATHBIX OCEH.

Ecnu nerans nuiaercs Bcex CTENEHEH CBOOObI, TO CUUTACTCS, UTO OHA UMEET

MOJIHBIN KOMIUIEKT 0a3, KOTOpbIe 00pa3yroT KOOPAUHATHBIN yToJI.

?u

a) Iy

Pucynoxk 2. Cxembl 6a3upoBaHus JeTajell TUIMA TN BpalleHUs: a - Bal; O —

JTUCK.
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N3 paccmotpeHHOTO mepeyHsi 0a3 BO3MOXHBI YETHIPE BapUaHTa KOMILIEKTOB

r7e
Y - ycranoBounas 0asa;

H - nanpasJsitomias 0asa;

O - onopHas 0a3a;

JIH - nBoiiHas HarpasJsitomas 0asa;

/10 - nBoiinas onopHas 0as3a.

V-H-O; V-JIO-0; AH-0-0; AH-[0,

_O_
A O

OnpaBku

HenonsmxHas

IlonBmxHas

O
O
T

Perynupyemast

- %P

Onpagka

l WIMHAPpHUYCCKas

Onpaska
LIapUKOBa,
posmKoBast

Onpaska
Konnunckas

\VARVAE
oV

Onpaska
Pe3nboBas

DOOPMA OIIOPBI

— IInockas

. Cdepuueckas

O [unuHapuyeckas

/' Tlpu3maruueckas

> Konwnueckast

O PomOuuyeckas

V TpeXrpaHHas

ITaTpoHBI, JIFOHETHI

TpexkynauykoBbId
SZ MaTpoH
IIOBOJIKOBEIN
MaTpoH
E E JIroweTt
HOJIBUKHBIN

Jhioner
HENOIBYKHBIN
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U OnpaBka
IlanroBas

} :_‘ OnpaBka
IInnmeBas
HEHTPbI

Lentp

< JKECTKUU
‘fi Llentp
BpalllatoIIUHCs

Lentp
TIJIaBAFOIIHAI

Lentp
pedaenbIit

> Lentp

oOpaTHbIit

Il1aH BBINOJIHEHUS OTUYETA:

1.Yka3aHue Tembl

2.YKka3zaHue 1enu

3.YcioBue 3a1aun

4.AHanu3 yeprexka IeTanu,

5.Ananu3 onepauuu,

6.0mnpenenenne 0a3 u cxeMbl 0a3UPOBAHMSI,
7.BBINOIHEHUE ICKU3a — CXEMbl 0a3MpPOBAHUS.
KonTposnbHbIE BOIIPOCH

basupoBanue. basa.
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[Tpuntmne! 6a3upoBaHUS.
HazoBure BuabI 0a3 110 HA3HAYEHUTO.
HazoBute BuIBI 0a3 110 JIUIIAEMBIM CTEIIEHIM CBOOOIEI.

Ha3oBute Buabl 0a3 1o XxapakTepy MposiBICHUS

METOJJUYECKHUE YKA3AHHMS K IPAKTUYECKOM PABOTE Ne 3

Tema: Pacuer ycuiius 3a:KkUMa 3aroTOBKHM B IIPUCIIOCO0/ICHUH.

Iesap padoThI: 3aKpENUTh YMEHUE [IPU PACUETE YCHIIMM 3a’KUMa 3arOTOBKH

MarepuaJjibl 1 mocoous:

YCPTCIKHU (3CKH3BI) IICTaJIGﬁ, MCTOAUYCCKUC YKa3aHUA].

Jlureparypa:

1. B.B.EpmonaeB. TexHonorunyeckas ocHacTka. JlabopaTOpHBI HpakTHUKyM.
M.: Akanemus. 2018.

2.B.B.EpmomnaeB. YueOnuk. TexHomormueckas ocHacTka. M.:  Akamemusl.
2018.

3.CnpaBoYHUK TeXHOJIOra-MamuHoctpoutess. Tom 1. / ITon pen.
Memepsikosa B.K., Kocunosoit A.I'.- M.: MammHocTtpoenue, 1985.

4.B momMomib MOJIOAOMY KOHCTPYKTOPY CTaHOYHBIX mpucrnocoOnenuii. B.E.

AnToHIOK — MuHck: «benapycs» , 1975 .

3aganme: PaccuuTaTh CWIIBI U MOMEHTBHI PE3aHHUsA, YCHIIME 3aKUMa IpH

CBEpJICHUH OTBEpCTHM B Aeranu. McxonHele naHHbIE 3a1aHbl B MHAUBUIYaIbHBIX
BapuaHTax B TaOJIUIE BApUAHTOB. BBIMOIHUTE 3CKM3 0a3UpOBaHUS.

TaOnuia MCXOMHBIX JAHHBIX K pacdeTy ycuius 3axuma W Ipu CBEpIIEHUU

OTBEPCTUH IIPUBEAEHA HUXKE.
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Tabauna — UcxoaHble JaHHbBIE

Ne Matrepuan | /I, So d D
BapHaHTa | 3arOTOBKU | MM MM/00 MM MM

1 12 0,20 40 100
2 Cranp 18 0,36 50 180
3 Os=750Mna | 14 0,28 60 190
4 20 0,40 70 220
5 16 0,32 55 200
6 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

BBenenne

3a)KUMHBIMHU Ha3bIBAIOT MEXAHU3MBbI, YCTPAHAIOIINE BO3MOKHOCTh BHOpaluu
WIM CMEIIEHUS 3aTOTOBKH OTHOCUTEIBHO YCTAHOBOYHBIX JIEMEHTOB IO ACHCTBHEM
COOCTBEHHOI0 B€ca W CHJ, BO3HUKAIOUMX B Ipolecce 00paboTku (COOpKM).
OCHOBHOE Ha3Ha4YCHHE 3aKUMHBIX YCTPOHUCTB — 00€CIEUEHHE HAJIEKHOI0 KOHTAKTa
3arOTOBKM C YCTAaHOBOYHBIMH DJIEMEHTAMH, MPEAYNPEKICHHE €€ CMEIICHUS U
BUOpanuii B mpoiecce 0o0pabOTKH, a Takxke Uil oOecreueHusl MpaBUIHLHOM
YCTaHOBKH U EHTPUPOBAHUS 3aTOTOBKH.

K onemeHTapHBIM 3aXUMHBIM  YCTPOHCTBAM OTHOCATCS  MPOCTEHUIIIHE
MEXaHU3MBI, UCIIOJIb3YEMBIE /ISl 3aKPEIJICHUS! 3aTOTOBOK MJIM BBIMOJIHAIOIINE POJIb
IPOMEKYTOUHBIX 3BEHbEB B CJIOKHBIX 3aKUMHBIX CHCTEMAaX:

- BUHTOBBIC;
- KJIMHOBBIE;

- OKCHCHTPUKOBBIC,
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- PBIYAKHBIE,
- LIEHTPUPYIOLIHE;
- PEEYHO-PBIYaKHBIE.

BunTOoBBIE 3aXUMBI. BHHTOBBIE MEXaHW3Mbl IIMPOKO HCHOJIB3YIOTCS B
IPUCIIOCOONIEHUAX C PYYHBIM 3aKpEIUICHHMEM 3aroTOBOK, C MEXAaHU3UPOBAHHBIM
IIPUBOJIOM, a TaKKE€ Ha AaBTOMAaTHUYECKUX JIMHHUAX IIPU  KCIOJb30BAHUU
PUCIIOCOOIEHUI-CITyTHUKOB. JIOCTOMHCTBOM HX SIBJISIETCS MPOCTOTAa KOHCTPYKIIUH,
HEBBICOKAsl CTOMMOCTb U BBICOKasi HAJIEKHOCTh B padoTe.

BuHTOBBIE MEXaHM3MBI HCTIOJIB3YIOT KaK ISl HEIIOCPEACTBEHHOIO 3aKMMa, TaK
U B COYETAHHM C JIpyruMu MexaHu3mamu. Cuiy Ha pyKOSITKE, HEOOXOAMMYIO s

Cco3aaHus CHUJIbI 3aKUMa Q, MOJKHO paCCUHUTAaTh II0 (bOpMYJICI

r
W= QT@tg(a+ﬂ)

rae I o — CPemHUA paguyc pe3bObl, MM; | — BBUIET KIFOYA, MM; O — yTrOJX
nobeMa pe3bObl; (— YTOJIl TpEHHMsI B pe3b00BOM Mape.
Pewenue:

Onepanusa: CeepnmwibHass ¢ UYIIY nHa cranke moxenu 2P135®2. [leranb

0a3upyeTcs Mo OTBEPCTUIO U TOPILY. |

ey —— o

< D >
»

Puc. 3.3. — Cxema 3axuMa 3aroToBKU
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[IpucnocoOnenre cOCTOUT U3 KOpITyca - IUIUTHI, Ha KOTOPOM YCTaHOBJIEHA

BTYJIKA CO INMOHKOW JyIsi 0a3upoBaHUs 3arOTOBKHU. Ha Brynke OGasupyertcs

HCHTPAJIbHBIM OTBCPCTUCM, TOpIOM u MIIIOHOYHBIM I1a30M

3aroToBKa.

Ba3I/Ip0BaHHe IIOJIHOC, 3aroToBKa JIMIIACTCA MMCCTH CTCIICHEH ITOABUI)KHOCTH.

3aKkperuieHne J1eTaiu MPOU3BOIUTCS BPYUHYIO.

[Ipucnocobnenne Ha cTaHke 0a3upyeTcs ¢ TOMOIIBIO IIEHTPOBUKA U IIMTOHKH.

HpOI/ISBOI[HM pacucT MOMCHTA PE3aHUsA 110 pCIKUMAM PC3aHUA:

Kpyrsmunii MOMEHT pe3aHus
Mk = Cwm * 1% S Kp, krc * M

rie  Cwm — const 1 JaHHBIX TaOJIUYHBIX YCIOBUN pe3aHus;
X, ¢, Y — IoKa3aTeu CTeNeHeH sl TAOIUYHBIX YCIOBUN pe3aHus;
Kp- NOMNPABOYHBIM  KOA(DPUIMEHT,  yYUTHIBAIOIIMIA

oOpabaTbIBaeMOro MaTepuasia.

Cm=0,0345;q9=2.0;y=0,8; [2 c. 281]
B n

Kp = Kmp= (703) ;

np =0.75 [2c. 264]

[TpousBoaum pacueT HEOOXOAUMOTO ycuius 3axuma W:

W = K- Mk 'n
~ 1,_.D3-a3
EUn LT

kl'c [2,c.172]

I'ne
K- xoadunmenT 3anaca;
N =1 — KOJMYECTBO OJHOBPEMEHHO PaOOTAIOIINX CBEPIT,
f = 0.25 — koappurmeHT TpeHUA

D, d — nuamerpanbHbie pa3Mepbl OOPHOMN MTOBEPXHOCTH B MM;

CBOMCTBA
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K=Ko K; K, K3 Ky Ks
I'ne
Ko=1,5[7, C. 164]- rapaHTUPOBAHHBIN Ko3(pbureHT 3amaca
K1=1,0 —yautsiBaeT cocTosiHrie 0a30BOM MOBEPXHOCTH [2, C. 164]
K 2=1,5— yuyuThiBaeT HM3HOC MHCTpyMeHTa [2,cC. 164]
K3=1 —yuuThIBaeT npepriBUcTOE pe3anue [2, c. 165]
Ks= 1 — ns MexaHU3UpOBaHHOTO 3axkuma [2, c. 165]
Ks= 1 — yuutsiBaeT criocod ycTaHOBKH [2, c. 165]

K=1,5-1-1,5-1-1"1=2,25

METOJUYECKHUE YKA3SAHHMSA K IPAKTUYECKOM PABOTE Ne 4

Tema: «Pacder 00pa3smoB NpPHCNHOCOOJIEHMI € 32)KMMaMH Pa3JINYHOIO
THIIA»

HEJIb PABOTBI:

— O3HAaKOMHTHCS C OOpasllaMH MPUCTIOCOOJICHUN € 3aKHUMaMHU Pa3IMdHOIO
TUIA,;

— U3Y4YUTb MCTOJAHUKY OIIPCACICHUA CHUJI 3a’KHNMa, HeﬁCTBymHIHX Ha 3aroToBKY.

3AJJAHHUE:
1. VI3yunTh  KOHCTPYKLUMIO M  NPUHIOUN  JACWCTBUA  CTAaHOYHOI'O
MPUCIOCOOJICHHSI IO COOPOYHBIM YEepTEkKaM.

2. OnpenenuTh CUITy 3a)KuMa.
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Hcxonarie naHHbIEe:

No HanmMenoBanwue nmpucrnocobieHus Ucxonnas Pacuetnoe
BapHaHTa cuna, H JTaBJICHUE
MH/m

1 MHoroMecTHOE TpUCIIOCOOJICHHE s (hpe3epoBaHus rmaza | - 0,4

2 [Tpucnocobienue s HAPE3KU CETMEHTHBIX IITTOHOK - 5,0
[Ipucnocobnenue s (pe3epoBaHus IIOCKOCTH pa3zbema

3 5 120 -
BKJIAJIBIIIIEH

4 Konnykrop 100 -

5 TuckH MHEBMAaTHYECKHE 0,4

6 [Ipucnocobnenue 11 CBEpIICHUS 0,5

7 TuckH SKCIIEHTPUKOBBIC (MOICIIb ) 150 -

8 [Tpucnocobnenwue st ppe3epoBaHms KIMHBEB (MOIEIb ) 160 -

1.

1. B.B.EpmonaeB. TexHonornueckass OCHacTKa

MaTtepuanabHoe odecnedeHne:

COopouHbIe YEPTEKHU TPUCTOCOOTICHUMN.

Jlurepartypa:

M.: Axkanemusd. 2018.

3.CrpaBOYHUK TEXHOJIOTa-MaIIMHOCTPOUTENS.

Tom

2.B.B.EpmonaeB. YueOuuk. Texnonorumueckass ocHacTka. M.:

2018.

l. /

MemepsikoBa B.K., Kocunosoit A.I'.- M.: Mammnoctpoenue, 1985.

AnToHIOK — MuHck: «benapycs» , 1975 .

5.TabGauIIbl TPUTOHOMETPUUECKUX (PYHKITUH.

. JIabopaTOpHBIi MPAKTHKYM.

Axanemus.

ITon pen.

4.B momoIlb MOJIOJAOMY KOHCTPYKTOPY CTaHOYHBIX mpucnocoOnenuii. B.E.
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BBIIIOJIHEHUE PABOTDI:

1. N3yunTh Ha3HAYEHHME, KOHCTPYKUHMIO NMPUCTIOCOOIeHUsI U OTBETUTH
HA CJIeAYoLIe BONPOCHI:
— ]ISl KAaKOTO CTaHKa MpEeJHAa3HAaYeHO JIaHHOE MPUCTIOCco0IeHue?
— Kakhe TOBEPXHOCTH [EeTald SBJSIIOTCS YCTAHOBOYHBIMH 0azaMu Ipu
00paboTKe B JTAaHHOM MPHUCTIOCOOIEHUN?

Hauepture onepanuoHHbId  3CKM3  OOpabOOTKM  J€Tald B JaHHOM
IPUCIIOCOOJIEHUH, TOJB3YSICh YCIOBHBIMH OOO3HAUEHUSMU ONOP U 3aKUMOB IO
'OCT 3.1107-81.

— CKOJIbKMX CTeneHed cBOoOOJbpl JuileHa oOpabaTbiBacMasi 3aroToBKa B
PUCTIOCOOICHUM?

— HazoBuTe ycTaHOBOYHBIE 3JEMEHTHI MPUCIOCOONEHHUS M JalWTe KpaTKYyIo
XapAKTEPUCTUKY UM.

— HazoBute 3a)KMMHBIE 3J€MEHTHI MpUCTIOCcOOSeHns. a1 KOMOMHHMPOBAaHHBIX
32)KUMOB YCTaHOBUTBH CTPYKTYPY (ITHEBMOLWJIMHIP ABYXCTOPOHHEIO NEWUCTBUA —
pbluar — KJIMH; BUHT — KJIMH U T.].)

2. HadvepTurh pacyeTHyww cxeMy [Jsl  ONpeAeJCHUS  CHJIbI,
JAeCTBYIOIIEd HA 3aroTOBKY, TOJB3YSICh YIPOIICHHBIMU H300pa)EHUSIMU
YCTAaHOBOYHBIX U 3aKMMHBIX 3JIEMEHTOB, YKa3blBas HEOOXOJUMBbIE MX MapameTpbl
(ZInamMeTpbl HWIMHIPOB, LITOKOB, YTOJI KOHYCA, TapaMeTphbl Pe3bObl, IIEYH PhIYaroB

U T.J.)

Q
p _ g L —W
il P F v

Puc.1 Ilpumep pacueTHOM cXxeMbl ISl onpeaesieHus ycuus 3axuma W
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3. BaMeplflTb HGOﬁXOI[I/IMLIe mapamMmeTpbl IIpHCIlOCOﬁJIeHHH H 3aHECTHU UX

B TA0/IHMIY:

O0o3HaueHue

[1apaMeTpoB

3HaueHue

4. OnpeaeanTtsb ycujine 32:KUMA M0 COOTBETCTBYWOIIEH popmyJie.

4.1 Cnna, pasBuBaceMasi BHUHTOBLIMH 3aKUMaMH, OINPEACIACTCH 110

popmy.e:

1
W = Q ,
0,5d,[tg(a + ¢@") + K]

(1)

rne, Q — ucxomgHas cuia, yCUiHe, IPUIOKEHHOE K TaedYHOMY KITIOUYy WIH K
pykositke, H;

| — muHa Kiroua i pykostku, MM (1=14d,);

d; — cpennuii auameTp pe3bObl, MM (YCTaHABIMBACTCS 1O TaOIMIIAM PE3b0 — CM
[7D:;

0L — YroJ nmogabema pe3nonl (tga = t| nd;, rae t — mar pe3posl, MM — cM [7]);

@' — yron Tpenus B pe3n0OBOM COEIMHEHHH (II METPHUECKUX Pe3b0 @' =
6°34");

K — xoadduiueHT, y4IuTHIBAIONMI TpeHWE Ha TOpIe Talku WU BUHTA.
3nauenue K nis pa3inyHbIX ciyyaes:

— BHHT co chepruueckum onopabM TopiioM K=0 (puc. 2, a)

— BHHT C INTOCKHM OIIOPHBIM TOpIIOM (puc. 2, 0)
d
K=0,6><f><z;z=5, (2)

- BUHT C KOJIBIIEBBIM OTIOPHBIM TOPIIOM HJIM Taiika (puc. 2, B, T)
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Dfxa - DgH
K=033f—"—"" | 3)
Dgiap - D%H
a) 0) B) r)
[ ez [ T pess
a il Ly Lbn
Dﬁw 0/‘117

Puc. 2 BuntoBoii 3a:xuM: a) o ChpepruIeCcKUM TOPIIOM, 0) C TIIOCKUM TOPIIOM,

B) C KOJIBIICBBIM TOPIIOM, T') C Talikoi

B dopmynax:
f — k03 huIMEHT TpeHUs Ha KOHIIC BUHTA WJIM Taiiku, 00bI4HO paBeH 0,1;
I — paaryc onmopHoro topua 6onta, MM; r=0,40d,, pe3b0bI;

Duap ¥ Dy - HapyXHbI M BHYTPEHHUH OUAMETPbl OMOPHOTO KOJbLIEBOIO

TOpoa BHHTA WUJIN FaﬁKH, MM.

4.2 Ycuiame, pa3BuBaeMoe JIKCHEHTPUKOM (puc.3) omnpeaessieTcsi 1o

dopmyuie:

1
W = Q
pltg(a + @) + tgp,

()

rae, Q —ucxoaHas cuiia, ycuiue, NpuiiokKeHHas K pykosTke, H;
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Puc. 3 DKCHEHTPHUKOBBIN 3aKHUM

| — meyo pykosTku (e€ IIMHA), MM;
P — paauyc SKCIEHTPUKA B TOUKE KacaHUs. Y KPYroBOIO 3KCIEHTpPUKA IMPHU

noBopote Ha 90°:

D

o= — 5
p90 2COSa ( )

0. — YroJ MoJabeMa IKCIEHTPUKA. Y KPYroBOr0 SKCUEHTPUKA MPH MOBOPOTE HA

90°:

21
t8 Amax = B ’ (6)

@ U @' — yIIIBl TPEeHUS HA MOBEPXHOCTAX CONPUKOCHOBEHHS DKCLEHTPHKA C

3QKMMAaEMOM JIETANIBIO M €70 OCBIO COOTBETCTBEHHO. OOBIYHO ( = (1= 5°43'

4.3 YCI/IJII/IC, pa3sBuBaA€EMo0€¢ OAHOYKOCHBIM KJIHHOM, OIpPEaACIadACTCHA 110

dbopmye:
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_ Q
tg(a+ @) +tgp;

(7)

rae, Q — cua, mpusoXkeHHas K KiuHy, H;
oL — YTOJI CKOCA KJIMHA, Tpal.;
(p - YrOJI TPEHUS 110 HAKJIOHHOW IMOBEPXHOCTH, TPAl.;

@' — yros TpeHus 1o ropu30HTANLHON HOBEPXHOCTH, IPaj.; OOBIMHO @ = ('=

5°43".

X
N

Pucynok 4 - OTHOYKOCHBIN KJIMH
4.4 Ycuame, pazBuBaeMoe pbiuarom \Wp, ompenessiercsi M3 yCJOBHS
paBHOBecHsl pbluara (puc.5). Peryar B CTAHOYHBIX MPUCTIOCOOTICHUSX UCTIOJIb3YETCS

OOBIYHO JJI YCUJICHUS IPUIIOKEHHOU cuJlbl P.

o 5 P
Wi

Pucynok 5 - Cxema pbiuara
4.5 Ycuiue HAa ITOKE MHEBMATHYECKUX MIWIHHAPOB (puc.6) onpeneasiior

no popmyJiam:

a) 0)
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=
i & & Pum [} T Pum
T ] - —— i
il T i r 4
ot ot
Pucynok 6 -  IlHeBMOUMIMHAPHL: a) OJHOCTOPOHHETO JAEUCTBUA, O)

ABYCTOPOHHCTO I[GﬁCTBHSI

a) JUIsl IWJIMHIPOB OJTHOCTOPOHHETO JEUCTBUS (PUC.6, a) TIPH MOJa4e CKATOTO

BO31yXa B 6€CH_ITOKOBYIO II0JIOCTh.
DZ

g1
l:)I_LIT = TPI] - an ) (8)

0) s UIWIMHAPOB JBYCTOPOHHETO JCHCTBUSL MpU TMOJadye BO3JyXa B
OECIITOKOBYIO MOJOCTH:

D2

Py = —Pn; 9
LT 4 n 9)

B) U LMJIMHAPOB JBYCTOPOHHErO JACWCTBUSL MpU MOJadye BO3AyXa B

IITOKOBYIO IIOJIOCTD:

n(D? — d?)
Puy = ————Pn; (10)

B stux popmynax:

D — nuameTp umiMHapa, MM;

d — nuameTp mTOKa, MM;

p — JaBJeHHE BO3AyXa, HM/M?;

N - KO3(QPUIMEHT MONE3HOTO ACUCTBUS LMJIUHIpA, MPUHUMAEMON OOBIYHO
paBHbIM 0,75; Qup — ycuiine conpoTuBiIeHUs NpyXHHbI. OObIYHO npuHUMaetcs 0,2

|
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5. Odopmurs oTHeT M cAeJaTh BbIBOABI 0 padore. B BbIBOJax clienyer
yKa3aTh Ha3HaYEHUE MPUCTIOCOOJICHHSI M CHITY, IEHCTBYIOIIYIO Ha 3aTOTOBKY, a TAKXKE

MPEUMYIIECTBA KOHCTPYKIIUU MTPUCTIOCOOICHHUS.

Cnucok ucnoJib3yeMou JIuTepaTyphbl:

1. B.B.EpmonaeB. TexHonoruueckass ocHacTka. JlabopaTOpHBIM NPaKTUKYM.
M.: Akagemus. 2018.

2.B.B.EpmonaeB. YueOHuk. TexHomormueckas ocHacTka. M.: Axanemus.
2018.

3.CopaBoyHUK TeXHOJIOra-MammHocrpourens. Tom 1. / ITon pen.
MemepskoBa B.K., Kocunosoii A.I'.- M.: MammHocTtpoenue, 1985.

4.B moMomib MOJIOAOMY KOHCTPYKTOPY CTaHOYHBIX mpucrnocoOnenuii. B.E.
AHTOHIOK — MuHck: «benapyce» , 1975 1.

5. UepnakoB b.U. Texnonoruyeckas ocHactka — M,: M3a. nieHTp «AkagemMus»,

2020 r.

METOJINYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE Ne 5

Tema: «Pacuer MexaHU3UPOBAHHOIO PUBOIA»

esanb padoThI: 3aKpENUTh YMEHUE MIPU PACUETE YCHIIMM 3a’KMMa 3arOTOBKH

Marepuajbl M NOCOOMSI: YEPTEXKH (OCKU3BI) JAeTalel, METOJUYECKHUE

yKa3aHus

Jlureparypa:

1. B.B.EpmonaeB. Texnonmornyeckas ocHacTka. JlaGopaTopHBIN HpakTHKyM.
M.: Axanemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHomormueckas ocHacTka. M.: Axamemus.

2018.
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3.CnpaBoYHUK TeXHOJOra-MammHocrpoutend. Tom 1. / Ilon pen.
MemepsikoBa B.K., Kocunosoit A.I'.- M.: MamuHocTtpoenue, 1985.
4. B nmomolb MOJIOIOMY KOHCTPYKTOPY CTaHOYHBIX Mpucnoco6iaeHuii. B.E.

AnToHIOK — MuHck: «benapycs» , 1920 .

3aganme: Paccuurtarh ycuiine 3a)xuma MpU CBEPJIICHUU OTBEPCTUH B J€TaIU U
ONPEAECIUTh AUAMETP MOPIIHS TUAPOLWIMHIpPA MPU AUAMETPE INTOKA 22 MM.
BriOpaTh ruaponriiMHap.

Beimonuuths 3cku3 OasupoBaHusd. Tabnuila MCXOMHBIX JIAHHBIX MPHUBEACHA

HMXKE.

Taonuna — Mcxoaubple TaHHBIE

No M kp., H wmm D, mMm d, Mmm n, KOJIMYECTBO
BapHUaHTa OTBEPCTUH

1 1200 150 12 6 2

2 1100 140 10 8 3

3 1300 160 14 4 4

4 1000 140 10 6 2

5 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

[TPUMEP PACYETA: Onepanus CsepnmwibHass ¢ YIIY Ha cranke

mozenu 2P135®2. Jleranb 0a3upyercst 0 OTBEPCTHIO U TOPILY.
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O
v

A

Puc. 3.3. — Cxema 3axumMma 3arOTOBKH

[IpucnocoGneHne COCTOMT U3 KOpIyca KOpoOYaTroro TUIa, BHYTPHU

KOTOPOIo PpPacCIIOJIOKCH THAPOIIPUBOI. Ha BerHeﬁ IMIOBCPXHOCTHU KOPIIyCa

YCTaHOBJIEHA BTYJIKA CO IIMOHKOM Ui Oa3sMpoBaHMs 3aroTOBKHU. Ha Brynke

633preTCH HCHTPAJIBbHBIM OTBCPCTUCM, TOPHOOM H IIIIOHOYHBIM ITa30M 3aroToBKaA.

B&SHpOBaHI/IC IIOJHOC, 3aroToBKa JIMIIACTCA IICCTH CTCIICHEH ITIOABMXKXHOCTH.

3akperuieHue neTanu MIPOU3BOJIUTCS c MOMOIIbIO TUAPOIIPUBO/IA.
[IpucnocoOeHue Ha cTaHKe 6a3UPyeTCs C MOMOIIBIO IIEHTPOBUKA U IIMOHKH.

[TpousBoaum pacdeT HEOOXOAUMOTO ycuius 3axuma W:

K- MKk 'n
W=
vy

kl'c [2,c.172]

I'me K- ko3¢ dunuent 3amaca;
M kI'c - wmm [pa3gen 2.4.4.1]
N = 1 — KOJIUYECTBO OJTHOBPEMEHHO PabOTAIOIINX CBEPIT,
f = 0.25 — koadurmeHT TpeHwus

D, d — nuamerpanbHble pa3Mepbl ONIOPHOH MOBEPXHOCTH B MM;

K=K0'K1‘K2‘K3‘K4‘K5
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I'ne

Ko=1,5[7, C. 164]-  rapanTHpOoBaHHBIK  KOA(PUIUEHT
K1=1,0 —yuutbiBaeT cocTossHuE 0a30BOM MOBEPXHOCTU [2, C. 164]

K 2=1,5— yuyuThiBaeT M3HOC MHCTpyMeHTa [2,c. 164]

K3=1 —yuuTsIiBaeT npepriBUCTOE pe3anue [2, c. 165]

Ks= 1 — nys MexaHu3upoBaHHOTO 3akuMa [2, c. 165]

Ks= 1 — yuutsiBaeT cnocod ycTaHoBKU [2, c. 165]

K=1,5-1-15"1-1"1=2,25

[Ipranmaem nasienne macna B cucreme p = 10 mlla.

3Has YCUIINC 3aKMa Q, pa3BUBaAcCMOC IIPUBOIOM:

Q=p-S,

IpU IUIOIIA M pabodeil MOBEepXHOCTH MOPIIHA S:

S=n/4.(D>-d?)
rae D — nuamerp nmopiuHs
d =22 MM - NPUHSTHIA KOHCTPYKTHBHO TUAMETP IITOKA,

Omnpenensem HauMeHbIUi quametp nopmHs D, ecnu Q = W

/

D=\ (4-Q/n -p)+ d2

3alraca

[IpyHMMaeM rUIPOUMIMHAD C IMAMETPOM MOPIIHS IIpU TUAMETpe

mroka @22.
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Brinmoanenue or4éra:

Tema paboThI:
[{eas paboThI:

BrlImmonnHeHME paOOTHI:

1. PaccunTaTh ycuiue 3aKxumMa

2. OnpenenuTh JuaMeTp MOPIITHS TUAPOIUINHAPA TIPU JUAMETPE IToKa 22
MM. 3. BeiOpath ruiporuiaInHIp.

4. BoINOJHUTH 3CKU3 0a3UpOBaHUA

METOJIUYECKUE YKA3AHUS K IPAKTUUYECKOM PABOTE Nt 6

Tema: «KommonoBka mnpucnocobnenuit YCII nns oOpaboTkum aeTanei Ha
3aIAHHOM CTaHKE»
Hean padorwi: 3akperuieHue 3HaHuil. [IpuoOpeTeHnMe ymeHUN U HaBBIKOB

KoMIoHOBKH nipucniocobsienuid Y CII asist 00paboTky AeTaliel Ha 3aJaHHOM CTaHKeE.

MarepuanbHoe o0ecrniedeHue:
Meroauueckue ykazaHus
Yeprexu nernien

Kommiekt YCII

3ananmue:

[ToBTOPUTH TEOPETUUYCCKYFO YACTh.

[TpousBecTr aHamM3 YepTeKa 3arOTOBKH.

Pa3zpaborars xommoHoBky mpucniocoonenus YCII mist oOpaboTku netanu Ha
3aJJaHHOM CTaHKE

BEITOSTHUTE OTYET
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BBEJAEHUE

YHuBepcaJabHO-COOPHDbIE NPHUCIOCO0TCHUSA (YCID)
SBJITFOTCSL CHCTEMOW CTaHAAPTHBIX CPEJACTB TEXHOJOTMYECKOTO  OCHAIICHHS
METaUIOPEXKYIIETO 0o0opyI0BaHu, MPUCTIOCOOJICHUSIMU MHOTOKpPATHOTO
MPUMEHEHUS.

OC0OEHHOCTh TEXHOJIOTHYECKOW MOATOTOBKH TPOM3BOJICTBA C MPUMECHCHHEM
YCII 3akiodaercss B TOM, YTO BMECTO CIEHIMAIBHBIX IMPUCIOCOOJICHUN 3aBOJY
JIOCTaTOYHO WMETh YHHBEPCAJIbHBIH HA0Op B3aMMO3aMCHSEMBIX JIeTajeii W y3JI0B.
[Ipy HEOOXOAUMOCTHM M3 HUX COOHUPAIOT pPa3sHOOOpa3HBbIC MPHUCIOCOOJCHUS I
BBITIOJIHEHUS KOHKPETHBIX omnepanuil. [lo oxoHuanuu o06paboTKu TpedyeMoro
KOJIMYECTBA JeTale MpUcrocoOieHne pa3ouparoT Ha COCTABIISIFOIIUE €r0 3JIEMEHTHI,
KOTOpbIE  HUCIOJB3YIOT  JUIsi ~ KOMIIOHOBKM  JIDYTUX  MPHUCIOCOOJICHUH,
MpeIHa3HAYCHHBIX JIJIs1 BHITIOJIHEHUSI MHBIX OIepaIui.

[Tpucnocobnenust cobuparot 0e3 YepTeKe U cXeM, He 3aTpayuBasi BpEMEHH Ha
MPOCKTUPOBAHUE W W3TOTOBJICHUE CHEIHUANIBHBIX mpucrnocodseHuit. CTOUMOCTb
komiiekta gAetaned YCII okynaercss B TedeHHME KOPOTKOTO IMEPHOAA 3a CYET
HE3HAUUTEIBHBIX 3aTpaT BpPEeMEHH Ha COOpPKY W BO3MOXKHOCTM MHOTOKPATHOU

obopaunBaemoctr 3emMeHToB Y CII.

'OCT 31.111.41-93 - /letanu u cOOpOYHBIC SAMHUIIBI YHUBEPCATHHO-COOPHBIX
OPUCTIOCOOIEHUH K  METAUIOPEeKyIIUM  cTaHkamM. OCHOBHBIE  IapaMeTphbl.
KonctpyktuBHbie 351ieMeHThl. HOpMBI TOUHOCTH

FOCT 31.111.42-83 - Jleranu u CcOOpOYHBIC EAWHUIILI YHUBEPCAIHHO-

COOpPOUYHBIX TPHUCHOCOOJICHW K METAUIOPSKYIIUM  CTaHKaM. |exXHUYecKue
TpeOboBaHus. MeToabl KOHTpOJiA. MapKkupoBKa, ymakoOBKa, TPAHCIOPTUPOBAHUE U
XpaHEeHue

Jletanu u cOOpOUYHBIE €AUMHUIIBI, B COBOKYITHOCTH, UMEHYEMBIE DJIEMEHTAMU
YHUBEPCAIbHO-COOPHBIX MpucnocodaeHui, ¢ nazamu 8§ mm (Y CII-8) npeaHazHadyeHbI
TUTsl COOPKH MIPUCTIOCOOICHHI (KOMITOHOBOK), UCITOJIB3YEMBIX MPU PA3IMYHBIX BUIAX

MEXaHU4EeCKO 00pabOTKHU U KOHTPOJIS JeTalei MalllvH.

136


http://uspto.ru/gost.html
http://uspto.ru/gost.html

Bpems coopku npucnocobieHust CpeIHel rpymnnbl CI0XKHOCTH - 2 Jaca.

brictpota cOopku oOecrieynBacTCsl  YHUBEPCATBHOCTBIO — KOHCTPYKIIMM,
BBICOKOM TOYHOCTBIO U B3aMMO3aMEHAEMOCTbIO 35ieMeHToB Y CI1-8.

[Tocne 00paboTKM 3amaHHON MapTHM JeTajleld KOMIIOHOBKa pasOupaercs, a
COCTaBJISIIOLIME €€ AJIEMEHThl MOTYT OBIThb HCIIOJIB30BAHBI Il COOPKM HOBBIX
KOMIIOHOBOK, MpeJHa3HAYEHHBIX U1 00paObOTKU APYTUX JI€TaJICH.

Coenunenue aetaneil 1 COOPOUYHBIX €IUHUI] MEXAY COOOM MPOU3BOAUTCS C
OMOUIbI0 OOJTOB, HIMWJIEK U BUHTOB; (UKcauus (Apyr OTHOCUTENIBHO JApYyra) - C
MOMOIIbIO MIMOHOK. KOHCTpyKIKA 31€MEHTOB, TabApUTHBIE U TPUCOEIUHUTEIbHBIE
pa3Mepsl, JOMYCKH U YUCTOTA MOBEPXHOCTH JAaHbl C YYETOM B3aMMO3aMEHSAEMOCTH U
COOMPAEMOCTH 3JIEMEHTOB B Pa3IMUHBIX KOMOMHAIUSAX O€3 HATArOB U INPUTOHKU.
Bo3MOkHOCT, COOpKM TIpOBEpeHa Ha MHOTHX 3aBOAaxX CTPaHbl JUIMTEIBHOMN
IPAKTUKOM co3/laHus npucnocodaeHuit u3 anemeHtoB Y CII-8 mist pa3nuyHbix BUIOB
00paboTKH.

VYHuBepcanbHO-COOpPHBIE MPUCHOCOOICHUS IMIMPOKO HUCIOJIB3YIOTCS Ha
3aBOJIaX C OMNBITHBIM, MEJIKOCEPUWHBIM W E€JUHWUYHBIM THUIIOM IPOU3BOJICTBA U B
CEPUIHOM ITPOU3BOJICTBE TP OCBOEHUU HOBOM ITPOJYKIUU.

Takoll BHJA OCHAIEHHWS 3HAYUTEIBHO COKpAIAeT CpPOKH IOATOTOBKH
IPOU3BOJICTBA, TaK KaK cOOpKa MPUCHOCOOIEHUIN M3 FOTOBBIX 3JIEMEHTOB 3aHUMAET
ropas/lo0 MEHbLIE BPEMEHH, YEM MPOCKTUPOBAHHE M HU3TOTOBJIEHUE CIELHUATBHBIX
IPUCTIOCOOJICHUH. MHOrOKpaTHOE HCHOJb30BAHUE B TEYEHHUE JJIUTEIBHOTO
BPEMEHU OJHMX U TE€X K€ 3JIEMEHTOB I COOPKM Pa3IUYHbIX MPUCIIOCOOJICHUN
MO3BOJISIET YMEHBIIUTh PAacxoj] MeTajljla Ha CHEHHAIbHYI0 OCHACTKY, COKPAaTHUTh

00BeM paboT B MHCTPYMEHTANLHBIX 11€XaX, BBICBOOOIUTH YaCTh 000PYOBaHUS U T.1I.

OBJIACTH IIPUMEHEHUA YCII:

N3 snementoB YCII-8 moryT ObITh cOOpaHbl TpUCHIOCOOICHUS 11l 00padOTKH

netane (pa3audHbIX Kak 1o (opme, Tak W 1O pa3MepaM) Ha CBEPIWIbHBIX,

PACTOYHBIX, HUTH(OBANBHBIX, TOKAPHBIX U IPYTUX CTAHKAX.
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B xomnonoBkax YCII-8 mMoxHO ycTraHaBiauBaTh oOpabaTbIBacMble JETaNU C
MakKCUMalbHbIMH rabaputamu: mupuHa 120, pouaa 200, Beicota 100 M.
MakcuMmainbHas Mmacca 00pabaThIBaeMbIX JIeTalIeH 5 KT.

Takue neranu, Kak TOJIOCHI, OalkW, YTOJKHM W UM MOJO0OHBIC, MOYXKHO
oOpabaTbiBaTh B KOMIIOHOBKax, COCTOSIIMX W3 HECKOJbKHX HE COCTHIKOBAHHBIX
MeXIy coOOM CEeKIMMH, 3aKpeIyIEHHbIX Ha cTojie cTaHka. X MoxxHO 0OpabaThiBaTh
TaK)X€ B OJTHOM KOMITOHOBKE I10 y4acTKaM, 32 HECKOJIbKO YCTaHOBOK. B 3Tux ciydasx
JUIMHa 00pabaThIBaEMbIX JeTalled MOXKET 3HAYUTEIbHO TIPEBBIIATH JUJIUHY
OCHOBAHMSI IPUCTIOCOOJICHUS.

Onementsl YCII-8 paccunTaHbl Ha JIATEIBHBIA CPOK CIyxkO0bI (12-15 mer),
CTOMMOCTb UX BBICOKA, TTO3TOMY HE PEKOMEHYETCSl MCIOJIb30BaTh WX JIJIsi COOPKHU
CJIEIYIOLIUX KOMIIOHOBOK:

- B KOTOPBIX Macca 3arOTOBKU WJIM YCWIHME 3aKMMa CO31AI0T KOHTAKTHBIE
HaIpPsKEHU S, BBI3BIBAIOIIME BHIKPAIIMBAHHE WK POAABIMBAHUE 3JIEMEHTOB;

- B KOTOPBIX BO3MOXHO B3aUMOJICHCTBUE IJIEMEHTOB;

- KOTOpbIE MOTYT TMOJBEpPraTtbCcsi ACHCTBUIO  YIOApHBIX  HArpy30K
(HanpuMep, KOMIIOHOBKM JJIsl TIPAaBKU AeTalield ¢ MOMOUIbIO yjapa, Juisi 00padoTKu
JeTajei MecKoM, IpoObI0 | T. I1.);

~ KOTOpPBIE MOTYT HarpeBaThcs 10 TeMieparypsl Boiiie 100°C;

— Ha KOTOPBIE MOTYT MTOTIACTh OPBI3TH KUAKOTO METAILIA;

- B KOTOPBIX BO3MOXXHO B3aUMOJECHCTBHE JJIEMEHTOB C XUMHUYECKHU

AKTHUBHBIMHU BCIIICCTBAMU.

I'PYIIIIBI DJIEMEHTOB

Ha neramu u cOopouHble eAMHUITBI YHUBEPCATHHO COOPHBIX MPUCITIOCOOTICHUI

paspabotano 244 crangapta (TOCT 14364-69 - TOCT 14607-69). Dt craHmapThI

oxBaThIBalOT 1204 TUIIOpa3MepoB 3JIEMEHTOB.
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Best nomenknatypa snementoB YCII-8 nenutcst mo Ha3HAYEHHIO HA TPYIIIBL:
0a30BbI€, KOPITYyCHbIE, YCTAHOBOYHBIE, HANPABISIIOUINE, HPUKUMHBIE, KpPENEKHBIE,
pa3Hble AeTaId U COOPOYHbIE €AUHUIIBI.

[lepeuriciieHHbIE TPyNIbl BEChbMa pPa3IUYHbl IO CJIOKHOCTH M TOYHOCTH
00pabOTKHM BXOMSIIUX B HUX BJIEMEHTOB: 3JIEMEHTHI Pa3HbIX T'PYMHI HU3TOTOBIISIIOTCA
U3 Pa3HbIX MaTEPUAJIOB U MPOXOIAT Pa3HYIO TEPMHUECKYIO 00pabOTKY.

bazoBbie JeTan (roCT 14364-69 - I'OCT 14392-69)
KonuuectBo Tunopasmepos neraneit - 66.

K aT10i1 rpynmne oTHOCATCS KBaJpaTHbIE, TPSIMOYTOJIbHBIE U KPYIJIbIE IUIMTHI,
0a30BbI€ U TOKAPHBIE YTOJBHUKH, T. €. HauOoJiee KPYIHbIE JeTaIH, KOTOPhIE OOBIYHO
CJIy’KaT OCHOBaHUEM MPUCIOCOOJICHUS.

bazoBsle neranm msroromisroTes u3 cranen 12XH3A, 20X, nemeHTHpYROTCS
Ha riyouny 0,6-1,0 mm u 3akanuBatorcs 10 TBepaoctd HRC 58-62.

Kopnycusie  peramu  (I'OCT 14393-69 - TOCT 14498-69)
KommuecTBo Tunopa3zmepoB aeranei 514.

B 5Ty rpynmy BXOIAT NPOKIAIKH, MOJKIAAKU, OMOPbI, TPOCTABKH, MPU3MBI,
YTJIOBBIE OMOPBI U MOJKIIAIKH, YTOJbHUKH (peOpHUCTbIe, MOHTAXKHBIE, YCTAHOBOYHBIE)
U IUIAIIKU, T. €. BCE JETajM, KOTOpble CiIyXaT Juid oOpa3oBaHUs KopIyca
MPUCTIOCOOJICHHUS.

Kopnycubsle neranu u3rotoisitorest u3 cranu 40X, a3oTupyrorcs na riayouHy
0,15 - 0,25 mm, TBepaocTs moBepxHoctd HV 550 - 600, a Takxe u3 cranenn 12XH3A,
20X, nementupyrorcs Ha rinyouny 0,6-1,0 Mm u 3akanuBatorcs 10 TBepaoctu HRC
58-62.

Hanpasnsirormme  peranmu (TOCT  14499-69 -  TOCT  14500-69)
KomnuectBo Tunopasmepos peraneii 21.

K 3T0#1 rpymnme OTHOCATCS MEPEXOIHbIE U KOHIYKTOPHBIE BTYJIKH, BAJIUKH U
KOJIOHKHM; OHHM CIIy’KaT Ui HalpaBJICHHUs PEXKYLIEr0 HHCTPYMEHTAa W HACTPOMKH
pa3MepoB MPUCITOCOOICHHUS.

Hanpapnsitomue neranu u3rotoBisitores w3 craidedn 9XC, YV8A, 20X wu

3akanuBatotcs 10 TBepaoctu HRC 56-64.

139


http://uspto.ru/usp8-bazoviye-detali.html
http://uspto.ru/usp8-korpusniye-detali.html
http://uspto.ru/usp8-napravlyauschie-detali.html

[lepexonHble M KOHAYKTOPHBIE BTYIKH I cOOpkM KomroHoBOK YCII-8
ciemyet pumenHsaTs u3 [OCT 15361-70 - TOCT 15363-70, Bxoasmux B NEpeUCHb
cTanjapToB Ha anemeHThl Y CII-12.

YcranoBounble  gertaym  (TOCT  14501-69 - TOCT  14520-69)
KosmmuecTBo TunopasmepoB aetaneid 170.

B Ty rpynmny BXOAAT MIMOHKHU NPUBEPTHBIE, IITHIPH YCTAHOBOYHBIEC MAJIBIBI U
JIMCKYU, TIEPEIBUKHBIC MAJbIIbl, MEPEXOAHUKH, IWIMHAPUYECKUE IIEHTPHI, T. €.
NeTanu, CHOyKalyue JUisi YCTAaHOBKM M (PUKCAIIMM  KOPIIYCHBIX 3JIEMEHTOB
MPUCIIOCOOJICHHS I YCTAHOBKU 00pa0aThIBAEMBIX JAETAJICH.

VYcTaHOBOYHBIC AETaj M3TOTOBJISIOTCA W3 CTalu Y 8A, 3akajJMBaloOTCsS 10
tBepnoctu HRC 48-56, a Taxxke u3 cramu 12XH3A, nieMeHTUpYIOTCS Ha TIIyOuHY
0,6-1,0 MM u 3akanuBatorcs g0 TBepaoctu HRC 58 - 62.

[Mpwxumasie  gerasm  (TOCT  14521-69 - TOCT  14532-69)
KonnuectBo TUOpa3mMepoB aetaineit 48.

OTy Trpynmy COCTaBIAIOT MPUXBAThl M IUIAHKH, KOTOPBIE CIYXKaT ISt
3aKperieHust 00padaThIBaEMOI JIeTallu B IPUCIIOCOOJICHUU.

[Ipr>xuMHBIE JI€TaNM M3rOTOBISIIOTCS W3 cTanu 20, LEMEHTUPYIOTCS Ha
riyouny 0,6-1,0 MM u 3akanuBatorcs 10 TBepaoctd HRC 52 - 56.

Kpenexxubie  geraimm (I'OCT  14533-69 - T'OCT 14555-69)
KommuecTBo Tunopaszmepos aetranei 190.

B a1y rpynmy BKJIIOYEHBI OOJITHI, BUHTHI, IIMUJIBKH, TAalKA W MIAHOBI, OHU
CITy>KaT JJIsl COSTMHEHUSI MEXKIy CO0O0M 3JIeMEHTOB MPUCIOCOOJIEHUS U 3aKPETLICHUS
oOpabaTbkIBaeMoOi JIeTau.

Kpenexnsie paeranmu wu3rotoBisitorcsi, u3 craieit 38XA, 40X, 45, 20 u
3akanuBatoTcs 10 TBepaoctu HRC 36 - 52.

PasHbie AeTaiu (T'OCT 14556-69 - 'OCT 14581-69)
KonnuectBo TUnopasmepoB aetaneit 124.

K a1oli rpymnmne oTHOCATCS YIIKHU, BUIKH, XOMYTHKH, OCH, OTIOPHI TTOCTOSTHHBIE
¥ KOJIMAYKOBbIE HAKOHEYHHMKH, KOJIbIIAa TPYKUHHBIC, IIAlObl YIMOpPHBIE, PYKOSTKH,

HOXXKH, IIPY>KUHBI U T. A.; OHU UMCIOT CaMO€ pa3/JIM4YHOC HA3HAYCHHC.
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Pasnupie meranm m3roroBisioTes u3 craieit 20, 45, 8A, 20X u 3aKainuBarOTCA 10
tBepaoctd HRC 38 - 56.

Coopounbie  emuuunl  (TOCT  14582-69 - TOCT  14607-69)
KonudectBo TUMOpazMepoB cOOpoUHbIX equHuIl 71.

B a1y rpynmy BXoAST MOBOPOTHBIE TOJIOBKH, OMIOPHI TOBOPOTHBIE, (PUKCATOPHI,
KPOHIITEHHBI TOBOPOTHBIE, 0A0KH IIEHTPOBBIEC, KYJIaYKOBbIE U TUCOYHbBIC 3KUMbI U
T. 1., CIy’Kalue sl yCKOpeHus: cOOpku KoMnoHOBOK Y CI1.

OcHOBHBIE 3JIEMEHTHI COOPOYHBIX EIUHUIl W3TOTOBISIOTCA M3 ctanu 20X,

IIEMEHTUPYIOTCS Ha Tiyouny 0,6-1,0 MM u 3akanmBatoTcs 10 TBepaoct HRCSS - 62,

COCTAB KOMIIVIEKTA

Jlist BHeApEeHUs B MPOU3BOJICTBO YHUBEPCAIBHO-COOPHBIX MPHUCIIOCOOIECHUMN
KOKJIOMY MPEANPUITHIO HET HEOOXOIUMOCTH MPUOOpPETaTh JeTand U COOpOYHbBIC
€UHUIIBI BCEX TUIOPA3MEPOB, MPEIYCMOTPEHHBIX CTaHAApTaAMHU.

HomenknatypHblii ¥ KoJindecTBEeHHBIN cocTtaB koMmriiekta Y CII-8 3aBucur ot
XapakTepa U 00beMa BBIMTYCKAEMOW 3aBOJIOM MPOIYKIIMU U KOJEOJEeTCS B OOJIBIINX
npenenax (4-50 u 6osee ThICAY DIIEMEHTOB).

OT mpaBUIBHOCTH  TOAOOpPAa  KOMIUIEKTAa  3aBUCHUT  SKOHOMHYECKas
3 PeKTUBHOCT, €ro TMpUMEHEHUs. [IpakTUkoil yCTaHOBJIEHO, YTO D3JIEMEHTHI B
KOMILJIEKTE JTOJKHBI OBITH PACIIPEACIICHBI TI0 TPYIITIaM B CIAEAYIOIMMUX MTPOMOPIIHIX:

- 6azoBrie 0,5 - 1%

- KopnycHbie 14 - 15%

- yctanoBouHble 20 - 22%

- HanpasJstomue 3 - 4%

- nprwkuMHbIC 4 - 5%

- Kkpenexusie 51 - 53%

- pazsbie 4 - 5%

- coopounsie equHUIBI 0,5 - 1%
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Bmecte ¢ Ttem HeoOXxommmo, YTOOBI B KOMIUIEKTE IITIOHKH TPUBEPTHHIE
cocTaBiisin npumMepHo 20%, BUHTBI ¢ HUIMHApHUYECKON roioBko 20%, OONTHI
na3zoBbie 10%, raiiku 10-13% Bcero xonuuecTBa 3JIEMEHTOB.

HacebienHocts  komiiekta 0a3oBbiMu  Jetansimu YCII onpenenser ero
MOIIIHOCTb, T. €. KOJUYECTBO MPHUCIOCOOJICHUHN, KOTOPOE MOXKHO COOpaTh B TEUEHUE
roja.

OPI'AHU3AIIUA 3ABOJCKOM CAYXKBbI SKCILIYATALIMA YCIIO

Bce Bompockl, cBsizaHHBIE C opraHuzanuen 3aBojckoi ciyx0sl YCIIO u
AKCIUTyaTalleil  YHUBEPCAJbHO-COOPHBIX  MPHUCIOCOOJICHWM,  OCBEIICHH B
"MeToAMYEeCKUX ~ PEKOMEHJAIMSAX 10  OpraHu3allMd  3aBOJICKOM  CIIY>KObI
AKCIUTyaTallMi YHUBEPCAIbHO-COOPHOM MepeHaIaKuBaeMOM OCHACTKH .

Opranmzanusi 3aBojckoro ydactka coopku YCII mommkHa NpoBOAUTHCS B
COOTBETCTBHM C THUNOBbIMU TIpoekTamMu yudactkoB YCIIO wu pykoBoasuieit
AKCIUTyaTallMOHHOM  JoKyMeHTanued, paspadbortanubiM MI'KTH  o0benunenus
“Coro3rexocHacTka", oTpacieBbIMU UHCTUTYTAMH U MEKPETMOHAIBHBIMU LIEHTPAMHU

BHenpenus Y CIIO u Pocceniickum nentpom YCIITO.

TEXHUYECKHUE XAPAKTEPUCTUKHA

TOYHOCTH M3TOTOBJICHUS DJIEMCHTOB, KBAJIUTCT 6

TouHoCTh 00PAaOOTKH, KBATTUTET 7

KonudectBo ogHOBpEeMEHHO coOMpaeMbIX mpucrocobneHuit cpeaneit | 30

CJIOKHOCTH, IIT

KonuuectBo mnpucnocoOneHuii, cooupaeMblx 3a TOJ MNpPU SKCILTyaTalUH | 10

kakzaoro o 10 guew, mr 1000

KATAJIOT
Brimyckaemble Katanorm oXBaThIBalOT BCHO HOMEHKIATYPY JE€Talled W

coopounbix equauI] YCII ¢ mazamu 8§ mm (TOCT 14364 — TTOCT 14607). Ilepeuenn
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DJIEMEHTOB, MW3TOTOBISIEMBIX HA  NPEANPUATHUAX, E€XKETOJHO  ONPENEIAeTCs
crerupUKaIUsIMU.

IIpemyiaraeMplii  KaTtajgor MO3BOJIAT MAIIMHOCTPOUTEIBHBIM PEATPUITHIM
no0MpaTh HOMEHKIATYpy aAetaneil cOopounbix enuuun YCII muas HyX7A CBOEro
IIPOU3BOJACTBA. BMecTe ¢ TeM COCTABIECHHBIE HAa OCHOBAHMM KaTajora 3asBKU
IIPEANPUATHANA MTO3BOJIAT HAM PaCIIMPATh HOMEHKIIATYPY M3TOTOBIIIEMBIX JIEMEHTOB
YCII, Bxirouas B IpOU3BOJACTBO T€ U3 HUX, KOTOPhIE HAHOOJIee YacTO UCIIOIB3YIOTCS
B YHUBEPCAIbHO-COOPHBIX MPUCIIOCOOTIEHUSIX.

[Ipumep oOo3HaueHust karaiora neraneil u coopounbix enuuul YCIInTO c

nazamu 8 mMm: Karanor YCII-8

BbinosiHeHue oT4yéra:
1.Ykazanue TeMbl paboThI
2.Yka3anue 1enu paboTsl
3.0nncaHue TEOPETUYECKON YacTh

4.BeimonHenue padboTel — koMoHoBka Y CI1

METOJINYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE Ne 7

Tema: Pacuér nmpucrnoco0yieHusi Ha TOYHOCTb.

Heab: [IpuobpereHne HaBBIKOB U YMEHHUH MO pacy€Ty MPUCIOCOOJICHUS Ha
TOYHOCTb.

Jlureparypa:

1. B.B.EpmonaeB. Texnonmornyeckas ocHacTka. JlaGopaTopHBIN HpakTHKyM.
M.: Axanemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHomormueckas ocHacTka. M.: Axamemus.

2018.
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3.CnpaBOYHUK TEXHOJOra-MalluHOCTPOUTEIS.

Tom 1.

MemepsikoBa B.K., Kocunosoit A.I'.- M.: MamuHocTtpoenue, 1985.

/

ITon pen.

4. B nmomolb MOJIOIOMY KOHCTPYKTOPY CTaHOYHBIX Mpucnoco6iaeHuii. B.E.

AnTOHIOK — MuHCck: «benapycs» , 1975 .

METOINYECKHUE YKA3AHUA

3agaua.

Paccunraiite mpucnocoOienuss Ha TO4YHOCTh. Jletamp — Bryika.

3aroToBKa MpeaBapuTesibHO oOpaboTanHas. JlaHHbie npuBeaeHbl B Tabmuie Nel.

Taomuma Nel — Mcxoqurle JaHHBIE

Ne Bun Pa3smepsl Bemonnsemsiii | [Torpemnocts | Bux 06pabotku
YCTaHOBKH 3arOTOBKH pasmep metan | 6a3uMpOBaHUS €
1 B 3-x kymaukoBoMm | @100x75 60404 0,21 OOTaunBanue
naTpoHe YepHOBOE
2 Ha omopHble | [ 105x60 | 2007 0,1 CaepicHue B
IUIACTUHBI KOHJYKTOpPE
3 B nanre no ynopy ?70x40 50+0.43 0,25 OOTaunBanue
YepHOBOE
4 B 3-x kymaukoBom | @100x90 88+0,9 0,12 OOTtaunBaHue
naTpoHe YepHOBOE
5 Ha omopubie | [0 110x40 | 30035 0,23 Ceepienne B
TUTACTHHBI KOHJIYKTOpE
6 B nanre o ynopy | 945x50 40.0,75 0,21 OOTtaunBanue
YepHOBOE
7 B 3-x kymaukoBom | @100x60 91404 0,14 OOTaunBanue
naTpoHe YepHOBOE
8 Ha omopubie | [ 100x50 | 20:0,27 0,2 Cepnenue B
TUTACTHHBI KOHIYKTOpE
9 B nanre mo ynopy | @80x48 70.0,65 0,17 OOTtaunBanue
YEepPHOBOE
10 B 3-x kynaukoBom | ¥105x45 80+0,42 0,2 OOraunBanue
naTpoHe YepHOBOE
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BBEJAEHHUE

1) Jnsa obecnieueHrss HEOOXOAMMOM TOYHOCTH 00pabaThIBacMOM JETaIM MPH
KOHCTPYHPOBAaHUH MPHUCTIOCOOIECHUS HEOOXOIUMO BBIJICPKUBATH TAKYI0 CXEMY, NpH

KOTOpO#i OyayT COOIOEHO yCIOBHE

86§ [gnon]

Il € - JCHCTBUTEIPHOE 3HAYEHHUE MOTPEIIHOCTH 0a3UpOBaHMs 3arOTOBKH B
PUCTIOCOOJICHUH.

[€10n] - TOMYCTHUMOE 3HAYEHUE MMOTPEIIHOCTH 0A3UPOBAHUSL.

2) JomycTuMoe 3HaYyeHue NOTrPeIHOCTH 0a3upOBaHUs

[€10n] =0 - ® MM

r7ie O - IOMYCK BBIICPKUBAEMOT0 pa3zmMepa

0=ES—El (ans otBepctus)

d=es-ei (mnsBana)

® - TOYHOCTHb OOpabOTKH, MoJiydaeMas MpPH BHITIOJHEHUU JTAHHOM OIepaliu.
[Ipu OTCYTCTBUU JaHHBIX O TOYHOCTH OOPaOOTKH (®, MOTYYAEMOU MPU BBHITOJTHEHUH
JJAaHHOM oOmepannv, MOXHO TMPUHUMATh CPEOHIOI 3KOHOMHYECKYH) TOYHOCTH
[Tabmuma 31, 32].

JlaHHBIE O CpeJHEeH HSKOHOMHMYECKOW TOYHOCTH MOXKHO BBIOpaTh W3
CIIpaBOYHMKA KOHCTPYKTOpa TI0 pPacu€ry W MPOCKTUPOBAHUIO CTAHOYHBIX
npucrnocoOiennii aBTopsl B.E.AHTOHIOK U 1.

JIeWCTBUTENBHOE 3HAYCHUE TMOTPEIIHOCTH OINPEAEISETCS U3 T€OMETPUUECKUX
CBSI3€l, CBONCTBEHHBIX CXeMe€ 0a3MpOBaHMS, CXEMbl MIPUBEICHBI B KHUTE B.C.
KopcakoBa «OCHOBBI MPOEKTUPOBAHUS TIPUCTIOCOOJICHNI B MAIIMHOCTPOCHUN.

3) PacuetrHas cymMapHasi HOTrpenIHOCTh TPUCIIOCOOICHUSI OTIpeeseTCsl TaK
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Anp <8 - (k1" &6+ A" K2 + K3* @)

r7e O - JOMYyCK Ha 00padaThIBaeMyIO JeTalb

kodpdunmuenter k1 =0,8-0,85; k2, =0,6-0,8; x3=0,8-1.

® - TOYHOCTh 00pabOTKHK Ha JaHHOU onepaiuu. (B.E. AHTOHIOK...)
€ - MOTPEIIHOCTH 0A3UPOBAHMUS

Ayer - TOTPEIIHOCTD OCIIE 3aKkpervienust [Tabnuma 76...78]

- PACcCUUTBIBAEM CYMMApHYIO MIOIPEIIHOCTh IPUCIIOCOOIEHUS Ayp .

4) IlorpemHocTh npuUcnocobaeHust Ay, 3aTEM paCIpenesseTcs MO0 OTAEIbHBIM
3BEHBSIM PA3MEPHOU LIETIH.
CymMmapHass MOTPEIIHOCTh HPUCIIOCOOJIEHHS COCTOMT U3  CIEAYIOLINX

HOFpCHIHOCTGfI COCTAaBJIAIOIINX 3BCHBCB.

Anp:6u + 5); =+, 63 + 5n

rae Ou - MOTpelHOCTh M3TOTOBJIEHUS JAeTajedl mpucnocobieHus; J, -
MOTPEIIHOCTh YCTAHOBKH IIPUCIIOCOOJICHHS Ha CTaHKe. O3 - TOTPENIHOCTb,
BO3HHMKAIOMIAs  BCIICJICTBUEC KOHCTPYKTHUBHBIX  3a30pPOB, HEOOXOAUMBIX IS
YCTAaHOBOYHBIX 3JIEMEHTOB MIPUCIIOCOOICHHUS

On - TIOTPENTHOCTh MEePEeKOca WU CMEIICHUSI WHCTPYMEHTA, BOSHUKAIOIIAS W3-
32 HETOYHOCTH HW3TOTOBJICHHS HAIPABJISIONINX AJIEMEHTOB TpHUcnocoOneHus. Ecnm

HaIpaBJICHUC 3TUX 3JICMCHTOB OTCYTCTBYCT 5n =0 - He YUUTBIBACTCA

DCKU3BI JIeTalleld JJ1sl CBEPIICHUSI OTBEPCTUI B KOHIYKTOPE
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Jlurepartypa
1.AncepoB  M.A. [IlpucnocoOneHuss mjisg  METALVIOPSKYIIMX  CTaHKOB.  —
M.Mamunoctpoenue, 1975.
2.ApumHoB B.A., AnekceeB ['.A. Pe3anne MeTaJJIOB U PEXKYIINA HHCTPYMEHT. —
M.Mamunoctpoenue, 1976.
3.bargacaposa T.A. Tokaps-ynuepcai. — M.: Axkagemus, 2007.
4 benoycoB A.Il. IIpoekTupoBaHue CTaHOYHBIX NpHUcHocoOseHnit. M.: Bricmias
mKkoua,1980.
5.T'opomkun A.K. [IpucnocoOnenus 1jisi METAIUTOPEKYIIMX CTaHKOB. CIIpaBOYHHK. —
M.MammHoctpoenue, 1974.
6.lomonHNTENbHAS TUTEPATypa AJIs IK3aMeHaTopa (yueOHas, HopMaTHUBHAS | T.11.)
7.CnpaBouHuk TexHosora-mamuuaoctpoutens /Ilon. pen. A.P. Kocunosont, P.K. -
MemepskoBa. M.: MamuHoctpoenue, 1963, 1972, 1986. T 1,2
8.CnpaBounuk wuHcTpyMeHTanmbimka /M.A. Opaunapues, I'.B. ®wwummos, A.H.
[lleBuenko u ap.; [lox obmmeit pea. M.A. Opaunapuesa. JI.: Mamunoctpoenue, 1979.
9.IlporpeccuBHBIE pEXYyIIUEe HHCTPYMEHTHI W PEXUMBI pPE3aHUS METAIJIOB: --
CnpaBounuk / [lox pen. B.W. bapanaukosa. M.: Mammnoctpoenue, 1990.
10.CrpaBounuk TexHosora-mamuuoctpoutens. T. 2/B. H. I'puanes, B.B. [{ocuaros,

B.C. 3amanun u ap./Ilox pen. A.H. Manoa. U3a.3-e. M.: Mamunoctpoenue, 1972.

BrinosiHeHus oTyeTAa:

1.Vkazanue TeMbl

2.Yka3anune neim

3.YcaoBue 3amaun

4.Ananu3 ycnoBus 3a7a4M, ONepau

3. Pacuer IIPUCITOCOOJICHHS Ha TOYHOCTh

KonTposnbHbIE BOIIPOCHL:

[ToHsTHE TOYHOCTH MIPUCIIOCOOJICHMUS.
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Yto BKIIIOYAET CyMMapHasi OTPEIIHOCTh MTPUCTIOCOOTICHUS?

Yr0 BIUIET HA TOYHOCTH JETATIN?

METOJUYECKHUE YKA3BAHUSA K IPAKTUYECKOM PABOTE Ne 8

Tema: «Pacuer DKOHOMHUYECKON 3¢ (HEKTUBHOCTU IIPUMEHEHUS
PUCTIOCOOTICHUSI»

Hens: 3AKPEIUUIEHME 3HAHMM, ITPUOBPETEHME HABBIKOB U
YMEHUH 10 PACUETY D®PEKTUBHOCTHU IMPYCIIOCOBJIEHU

3aganme: Paccuntath SKOHOMHUYECKYIO 3()(PEKTHUBHOCTH  IPUMEHEHMS
IIPOEKTHOTO MEXaHU3UPOBAHHOIO TMPUCHOCOOJIEHNUS B3aMEH CYIIECTBYIOILEIO

3aBOJICKOTO

Tabmuua — Vcxoanble qaHHbIE

Ne I'omoBas ena 3aBoackoro | llena mpoextHoro | Hopma Hopma
Bap | mporpamma npucrnocodnaenus Cpi | IpUCHOCOONEHUsT | BpEMEHH 10 | BpeMEHH IO
uaH | Bbimycka N mrTyk pyo Cn2 pyO 3aBOAY IIPOEKTY
Ta Tl MUH Tune
MUH
1 6000 1000 2200 28 14
2 5000 1500 2100 34 15
3 7000 1100 1900 37 17
4 4500 970 1500 21 11
5 6500 1200 2000 43 25
6 5500 1300 1900 25 14
7 7100 900 1700 33 19
8 6300 950 1800 41 25
9 5700 1050 2100 27 15
10 4700 1170 2300 31 17
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BBEJAEHUE

OKOHOMHYECKH JPPEKT OT NPUMEHEHHS MPHUCIOCOOICHUN OMpeAesioT
IyTEM COINOCTaBJICHUS TOJOBBIX 3aTPAT U TOJOBON HPKOHOMHUH JUIsl CPAaBHHBAEMBIX
BapUAaHTOB U3TOTOBJICHUS AeTajeil. ['00BbIe 3aTpaThl COCTOST U3 aMOPTU3ALUMOHHBIX
OTYUCIICHUH H pacXoJOB Ha COJEpP)KaHWE U OSKCIUIyaTallui0 MPUCTOCOOICHHUS.
['omoBass PKOHOMHS MOJyYaeTCsl 3a CUET CHUKEHUS TPYJIOEMKOCTH H3TOTOBJICHHUU
JeTaned, T.e. 3a CUET COXpaHEHHMs 3aTpaT Ha 3apaboTHYIO IUIaTy pabouux
CTAaHOYHHKOB M YMEHBIIICHHUS [[€XOBBIX HAKJIAIHBIX PACXO/I0B.

[TpumeHneHne npucnocoOICHU 3KOHOMUYECKH BBITOJIHO B TOM CIIydae, €CJH
roJI0Basi 5KOHOMHS OT €r0 MpPUMEHEHUs, OOJbIIe TOAOBBIX 3aTpaT, CBA3aHHBIX C €ro
JKCIUTyaTanue. DkoHoMuuyeckas 3hPpEeKTUBHOCTD JF0O0TO MPUCIIOCOOIEHUS Oonpee-
JSIeTCSl TaKKE€ BEJIIMYMHOM CpOKa OKYNAaeMOCTH, T.€. CpOKa, B TEUYEHHE KOTOPOTro
3aTpaThl Ha MPUCTOCOOJIeHNEe OyIyT BO3MEIIEHBI 32 CUET YKOHOMHUHU OT CHIDKCHUS
cebecroumocT oOpaOaTeiBaembIx jaeraieil. Heobxoaumo oTMeTuTh, 4YTO B
HEKOTOPBIX CIIy4asX C LeJIbl0 JOCTHKEHHS BBICOKOH TOYHOCTH 00paboTKU
MPUMEHSIOT MPUCTIOCOOIEHUS, HE3aBUCUMO OT UX IKOHOMHUYECKON 3(P(HEKTUBHOCTH.
[Ipy  TEeXHHMKO-?KOHOMHUYECKMX  pacueTax, MpPOM3BOJAMMBIX HpHU  BbIOOpE
COOTBETCTBYIOIIEH KOHCTPYKIIMH TPUCTIOCOONICHUSI, HEOOXOIMMO COIOCTABIISAThH
HKOHOMUYHOCTh PAa3JIMYHBIX KOHCTPYKTHBHBIX BAapUAHTOB MPHUCIOCOOICHUM IUis
KOHKPETHOM omnepanuu. CyuTas, 4TO pPacxo] Ha PEXYIIHW HHCTPYMEHT, aMOpTH-
3allMI0 CTaHKa M DJIEKTPOIHEPTHUIO JIJIsl ITUX BapUAHTOB OJMHAKOBBI, OTPEICIISIOT U
CPaBHMBAIOT JHILIb T€ 3JIEMEHThl Ce0ECTOMMOCTH ONEpaliu, KOTOpPhIE 3aBUCAT OT

KOHCTPYKIUU IPUCTIOCOOJICHHUS.

METO/IUKA BBIIIOJIHEHUE PABOTbI

1) CocraBneHue TaOIUITI HCXOIHBIX JTaHHBIX

Taomuna 4.5 - UcxoaHele JaHHBIE
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HanmMmeHnoBaHue BEIUYMHBI

Bemuunna

1. ITo 3aBoy 2. Tlo npoekTy
1. F'ogoBast mporpamma Beimycka N
2. CtoumocTh npucnoco0iaeHus B pyo., Cy
3 Cpok ciryx0b1 puctiocobsienus, T, et 3 3
4. Koo dunmeHnt TOJIOBBIX AKCIUTYaTallMOHHBIX
pacxonoB K, 0.2 0.2
5. Hopma BpemeHnu Ha onepaniuo Ty
6. Pa3psn paboThl CTAaHOYHHUKA V \Y
7. Yacosas tapudnas crabka Cy B pyo. 77,56 77,56

2) Pacuer sxoHOMUYECKOM 3PPEKTUBHOCTU MTPUMEHEHUS TPUCTIOCOOIICHHS.

[IpumeHeHne mnpucnocoOJIeHUs] BBHITOJHO B TOM CiIy4yae, €CIM TojoBas

SKOHOMMS OOJIBIIIC TOOOBBIX 3aTpaT, CBA3aHHLBIX C CI'0 3KcnnyaTauHeﬁ, T.C.:

93n > Pcn

rje: O3; — rOJ0Basi SKOHOMHUS TI0 3apIjiaTe CTAaHOYHUKOB, PYyO.

P., — roioBeIe 3aTpaThl Ha MpHUCTOCOOIeHNE, PYO.

an = (Pea1 — Per)*(1+0,64)*N, py6

1)

(2)

rae: Pey 1 Peyp — caenbHbIe pacieHKH 10 3aBOY U [0 IPOEKTY B PyOIIsX.

N-— romoBast mporpamma.

C,*T
Pey =——, pyO.
1 0 PV
ITo 3aBomy Poi =, pyo.
[To npoekty  Pcp =, pyo.

(3)
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O = pyo.
[To 3aBomy Peni = G *(Ky K, ), py6. (4)
ITo mpoexty  Penr = Cip *(Ky; 7K, ), pyo.
rae: K, = 0,33 — koadpurment amoptusamnmm.
ITo 3aBoxy  Peni =

ITo mpoekty Pcpp =

Pen = Peno- Pent, py0 ()
Pen =

DKOHOMUYECKHU 3(PPEKT OT MPUMEHEHHSI MPUCTTOCOOTIEHUS:
D =Dy - Pen, pyo. (6)
=

CpoKk OKymaeMOCTH TMPHCIOCOOJCHHUS TaKXKe SBISETCS  IOKaszaTeleM
HKOHOMHUYECKOH YPHEKTUBHOCTH.
Cpox OKynmaeMOCTH KalUTaJbHbIX 3aTPaT HA MPUCIIOCOOJICHUE PACCUUTHIBACTCSA

o ¢popmyie 4.2.7.

Tox = ]3) o <T, ner (7)

3n

JlaHHOE€ CTaHOYHOE TMPHUCIOCOOJICHUE TIO3BOJUT CHU3UTH JIeTAId, a
CJI€ZI0OBATENIBLHO, TOBBICUTH MPOM3BOUTEIHLHOCTD TPY/A.
OTtHOCHTEITEHOC CHHKEHHE  TPYJAOEMKOCTH  U3TOTOBJEHUSA  JETalu

paccuuThIBaeTCs 1o Gpopmyie:

ATo = ((Tuwt = Tuw2 )/ Tur )*100% (8)
POCT IpOM3BOAUTENLHOCTH TPY/IA:
I = 100*AT, /(100- ATo) , % 9)
AT = roaa
ATy = %
= %

3) BeiBog: [IpumeHeHne CKOHCTPYUPOBAHHOTO MPUCTIOCOOIEHHUS TTO3BOJIHUT:
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- CHU3UTD TPYAOEMKOCTh Ha %o;
- IOBBICUThH MTPOU3BOIUTEIEHOCTD TPY/Ia HA %o;

- HOJIYYHUTBb TOJOBYIO 3KOHOMHIO KaIIUTAJIBbHBIX BIIOKCHUM B pasMepe

pyO0. pu CpoKe OKYNMaeMOCTH roja;
- OJTYYUTh IKOHOMUYECKHUH A PeKT pyouteit
Jlureparypa:

1. B.B.EpmonaeB. TexHonoruueckass ocHactka. JlabopaTOpHBIM MPaKTHUKYM.
M.: Axamemus. 2018.

2.B.B.EpmoniaeB. YueOHuk. TexHomormueckas ocHacTtka. M.: Akaaemusi.
2018.

3.CopaBoYyHUK TeXHOJIOra-MammHocrpourens. Tom 1. / ITox pen.
MemepskoBa B.K., Kocunosoii A.I'.- M.: MammHocTtpoenue, 1985.

4.B nmomoulb MOJIOZOMY KOHCTPYKTOPY CTaHOYHBIX mpucnocoonenuii. B.E.
AnTOHIOK — MuHCK: «benapycs» , 1975 .

5. UepnakoB b.U. Texnonoruyeckas ocHactka — M,: M3a. nieHTp «AkagemMus,

2005 r.

METOUYECKHUE YKA3AHUS K JABOPATOPOM PABOTE Ne 1

Tema: «lIpoekTupoBaHNE CTAaHOYHOTO TMPHUCIIOCOONCHUS I  00pabOTKU
KOHKPETHOM J1eTain»
Hean padorbi: 3akperieHrne 3HaHui. [IproOpeTeHre HAaBBIKOB U YMEHUM T10

MIPOCKTUPOBAHMIO TIPHUCIIOCOOICHUH, UCITOIH30BAHUIO MPUOOPETECHHBIX 3HAHHA.

MarepuajibHoe o0ecneveHme:

- 4epTéx IeTalu
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~  METOAMYECKUE YKA3aHUSA
- JIMTEpaTypa:
1. B.B.EpmonaeB. TexHomorudeckass ocHacTka. JlaGopaTOpHBIM MpPaKTUKYM.
M.: Akagemus. 2014.
2. B.B.EpmonaeB. YueOnuk. TexHomorumdeckas ocHacTka. M.: Axajaemus.

2014.

BbinosiHenue padoThbI:

l.Haznauenue, yCTpOHCTBO W  MPUHUMUO  pabOThl  MPOEKTUPYEMOTO
MIPUCIIOCOOJICHUS

2.Pa3paboTka cxeMbl 0a3UpOBaHUS 3aTOTOBKH B MPUCIIOCOOJIEHUU

3.Pacuer norpenmHoctu 0a3upoBaHUS

4. Pacuet ycmins 3aKkMMa 3aroTOBKU B TPUCIIOCOOJICHUH.

5 TpeboBanust 6€30MaCHOCTH K MMPOCKTUPYEMOMY MPUCTIOCOOICHUIO

BBEJIEHUE

NuTeHcndukanys nmporu3BOACTBA B MAIIMHOCTPOCHUHM HEPa3pPhIBHO CBS3aHO C
TEXHUYECKUM TEPEBOOPYKEHHUEM M MOJIEpHU3ALNEH CPEACTB MPOU3BOJICTBA Ha 0ase
IIPUMEHECHUS  HOBEMIIMX  JOCTHKEHMM HAyKM M  TEXHUKU. TexHuueckoe
NIEPEBOOPYKCHHUE,  TIOJATOTOBKA  IPOWM3BOACTBA  HOBBIX  BHUIOB  IPOIYKIIHH
MalTUHOCTPOEHUSI U MOJCPHU3AIUS CPEACTB MPOU3BOJCTBA HEM30EKHO BKIFOUAIOT
MPOIIECCHl  TIPOCKTHUPOBAHMSI CPEJCTB TEXHOJOTHMYECKOTO OCHAIICHUS U HX
U3TOTOBJICHHUSI.

B o0mem oO0beMe CpelcTB TEXHOJIOTHYECKOTo OCHAIIeHHS npuMepHo 50 %
COCTaBJISIFOT CTaHOYHBIE MPUCTIOCOOJICHHUS. [Tpumenenune CTaHOYHBIX
MIPUCTIOCOOJICHUI TTO3BOJISIET:

1) wnHame:xxHo Oa3WpoBaTh H 3aKPEIUIATH oOOpabaThiBaeMyro JeTainb C
COXpaHEHHEM €€ KECTKOCTH B Mpoliecce 00padoTKu;

2) crabunbHO OOECIeYnBaTh BBICOKOE KAdeCTBO 00pabaThIBaeMbIX JeTajieit

P MUHUMAaJIbHOM 3aBUCUMOCTH Ka4eCTBa OT KBaMUKAIIMUA paboyero;
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3) MOBBICUTH MPOU3BOJIUTEIHLHOCTh W OOJIETYUTH YCJIOBHUSI Tpyda pabodero B
pe3yNbTaTe MEXaHU3AIUHN TPUCTIOCOOICHNUI;

4) pacCIIMPUTD TEXHOJIOTHYCCKHE BO3MOYXHOCTH UCITI0JIB3yEMOTO
o0opyaOBaHUS.

DKOHOMHYECKAsl IIeJIeCOO0pPa3HOCTh BHIOOpAa M IMPUMEHCHHUS CTAaHOYHBIX
MPUCTIOCOOJICHHI B J1I0OOM IIPOM3BOJICTBE, OCOOCHHO B CEPUHHOM M MAacCOBOM
ompeeNsieTcsl WX OKymaeMoCThio. Bce 3arpaTel Ha OCHAIIEHHWE TIPOU3BOJICTBA
MPUCTIOCOOJICHUSIMU ~ JIOJDKHBI ~ OBITh  KOMIICHCUPOBAHBI 332 CYET CHIDKCHUS
MIPOU3BOICTBEHHBIX 3aTpart.

B 3aBucumMocTH OT BHJa MPOU3BOJCTBA (CAMHUYHOE, CEPUHHOE, MACCOBOE),
TEXHOJIOTUYECKUX TpeOoBaHUM, KOH(UTypaluu oO0padaThIBAEMBIX 3aroTOBOK, HX
pa3MepoB, YCIOBHH NMPUMEHCHHSI TEXHUYECKHU YPOBEHb M CTPYKTypa CTAaHOYHBIX
MIPUCIIOCOOJICHUI pa3nuuHbl. [ MaccoOBOTO MPOU3BOJICTBA M KPYIMHOCEPUMHOTO
MIPOM3BOJICTBA B OOJIBIIMHCTBE CJIy4yacB IPUMEHSIOT CICIHAIbHBIE CTaHOYHBIC
npucnocooenns. CrienuaabHbIe CTAHOYHBIC MPUCITOCOOICHUS UMEIOT OTHOIIEIICBOC
Ha3HAUYCHWE IS BBIOJHEHUS OINpPECICHHBIX Omepaluii MexaHHn4ecKo 00padoTKH
KOHKPETHON AeTalid. DTH TMPHUCIIOCOOJCHUST Hanbosiee TPYAOSMKH M JIOPOTH TIpH
WCIIOJHEHUH. B yCIOBUSAX €IMHUYHOTO M METKOCEPUMHOTO MPOM3BOJICTBA IITUPOKOE
pacIrpocTpaHeHHEe IOIy4Ynja CHCTeMa YHHBEPCAJIbHO COOPHBIX MPHUCIIOCOOICHUH,
OCHOBAaHHAs Ha WCIOJb30BaHUM CTAHIAPTHBIX VY3J0B M JACTaJed. OTOT BHI
MIPUCIIOCOOJICHHI 00J1ee MOOMJICH B YacTH IMOJATOTOBKH MPOU3BOJICTBA U HE TpeOyeT

SHAYUTCIBbHBIX 3aTpar.

IHocaenoBaTe IbHOCTH MPOEKTUPOBAHMS MPUCTOCO0JIEHUS

1. AHAJIN3 UCXOJHBIX JIAHHBIX .

Pa3paboTka KOHCTPYKIMHU TPUCHOCOOJIEHUS 3aKIYaeTcs B IMOCTEHEHHOM
MOCTPOEHUU 3CKH33, BBIPAKAIOIIETO HJACK MPHUCHOCOOJICHHS, MO KOHTYpPY

oOpabaThIBaeMOM JIeTaJIH.
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[Ipu KOHCTPYHPOBAHUH MPUCTIOCOOICHHUI TIIATEIIBHOMY M3yUYCHUIO U aHATHU3Y
MOJIBEPTal0T 00pabaThIBaeMyIo JI€Tajlb, 3ar0TOBKY, CTAHOK, HA KOTOPOM TUTAHUPYETCS
OCHaIIaeMasi ornepanus, Crocod MmoaBoja PEXKYIIEro HHCTPYMEHTA M OXJIAXTaroIei
KUIKOCTH, CPEJICTBA OOCCTIICUCHUS] YCTAHOBKH NETANI, yNAJCHUS CTPYXKKH W .
YYuTBIBalOT ~ TOJIO)KCHWE  CTAHOYHWUKA  OTHOCUTEIIBHO  TPOCKTHUPYEMOTO
MPUCTIOCOOICHUST W OOOPYJIOBaHWs, pasMep NapTUW JeTallell U IUTAHUPYEeMYIO
MPOU3BOJAUTEILHOCTE O00pa0OTKH, CTPYKTYPY TEXHOJOTHYECKOW oOIepanud u
PEXKHUMBI pe3aHHUs, BEC 3aTOTOBKH, CIIOCO0 €€ 3arpy3KH M BBHITPY3KH.

B mporecce ananuza o0pabartbiBaeMOM JeTalu BBIICISIOT IOBEPXHOCTH,
nojyiexkanie o0paboTke B MPOEKTUPYEMOM MPHUCIOCOOJICHUH, TOBEPXHOCTH,
HA3aHAUYCHHbIE  TEXHOJIOTMYECKMMHU 0azaMu W 1o  3aXuMbl.  UM3yuaror
TEOMETpUYECKYyI0 (QopMy, pa3Mepsl, KOOPAMHATHI B3aUMHOTO PACIHOJIOKCHUS

HOBerHOCTeﬁ, a TaKKC Tpe60BaHI/IH TOYHOCTHU O6pa6OTKI/I.

3. IlopsiioK NPOEKTHPOBAHNSA .

KoHcTpynpoBanrue (pyHKIMOHANIBHBIX 3JE€MEHTOB MPHUCHOCOOIECHHS CO3AaETCs
IOCTEIIEHHO 10 MEpe AaHAJUTHYECKOIO0  paccMOTpeHUs  (PyHKLIHOHAJIbHBIX
MOBEpPXHOCTEN oOpadarbiBaeMoi neranu. [Ipu 5ToM Ha cTaguM KOHCTPYMPOBAHUS
KOKI0M ouepenHOM (YHKIMOHAIBHON TIpyNmbl 3JIEMEHTOB OCYIIECTBISIETCS HX
yBsI3Ka C PEIICHUSIMH, TOJYYEHHBIMU Ha O0Jiee paHHUX CTAIUsX.

Haubonee o0mme MeTOAMYECKHME  YKa3aHUS 10  KOHCTPYHUPOBAHMIO
MPUCTIOCOOJICHUI TPUBEJIEHBI B CIEAYIOLIUX MyHKTaX:

1) KoncTpyrnpoBaHue yCTAaHOBOYHBIX 3JIEMEHTOB.

[Ipu ananuze TexHOJOTMUECKUX 0a3 (YCTaHOBOUHOMW, HAaIpaBIISIOIIEH,
OIOPHOM) MPUHUMAIOT PEIIEHUS O TUIIAX, pa3Mepax, MPOCTPAHCTBEHHOM I10JI0KEHNUN
M TOYHOCTHOM  HCIOJHEHUM  YCTAHOBOYHBIX  3JEMEHTOB  CTAHOYHOIO
npucnocoOsienus. ITU  pemieHus (UKCUPYIOT Ha  4YepTexe, CoJepKalleM

nu3zo0paxenue obpabarbiBaeMoil netanu. KoHCTpyKuMs yCTaHOBOYHBIX 3JIEMEHTOB
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MPUCTIOCOOIEHNUS 3aBHCUT OT ()OPMBI, Pa3MEPOB, PACIOJIOKEHUS M TOYHOCTH 0a3
oOpabaThIBaeMOM JETaH.

2) KoHcTpynpoBaHue HanpaBisSOLIUX IEMEHTOB.

B pesynpraTte nzydeHus oopabaTbIBa€MbIX MOBEPXHOCTEH NETaly MPUHUMAIOT
pelIeHNs. 0 KOHCTPYKIUU 3JIEMEHTOB IPUCIIOCOONIEHUS AJIs HApaBJICHUS PEXYIIETO
MHCTPYMEHTA (KOHAYKTOPHBIX BTYJIOK B CBEPJIMJIBHBIX IIPUCIIOCOOJICHUSAX, YCTAHOBOB
B MIPUCTIOCOOIEHUSX ISl hpe3epoBaHus U Jp.)

3) KoncTpyrpoBaHue 3a)KMMHBIX 3JIEMEHTOB.

KoHCTpyKIIMI0O 32XMMHBIX SJEMEHTOB W YCTPOMCTB  MPUCIOCOOJICHUS
ONPENAENSIOT TMPH MPOSKTUPOBAHMM TOCHE aHaim3a (GOpMBI M Pa3MEpPOB
NOBEpXHOCTEH 00pabaThiBaeMON JAeTaiay, Ha3HAUEHHBIX TEXHOJIOTOM O] 3aXKHM.
[Ipu 3TOM y4YHTBIBAIOT CUJIOBBIE (DAKTOPHI, HMEIOLIUE MECTO B IIpoLiecce 00pabOTKHU B
IPUCIIOCOOJIEHUH, a TaKXke TpeOOBaHUS MPOU3BOJUTEIBHOCTH U SKOHOMMYHOCTHU
KOHCTPYKLHUH.

4) KonctpyupoBaHue Kopiyca.

OcCylIecTBIAIOT Ha 3aBEpILIAIOLIEM JTarne pa3padOTKH IPUCIIOCOOJIECHUS.
KoHncTpykinss kopmyca B I€IOM JOJDKHA OOBEAWHATH BCe (DYHKIIMOHAIBHBIC
cOOpOYHBIE  €AMHMIIBI M JeTald, MMETb  JIOCTATOYHYK  KECTKOCT,
MIPEIOTBPAIIAIONTYIO TTOTEPU TOUHOCTH 00paOOTKU JETANH.

3. Pacuérsl .

K ocHOBHBIM pacuéTaM MOXHO OTHECTH pacu€Thl 3aKUMHBIX YCHINN
OPUXBATOB W  PA3IWYHBIX  3aKUMHBIX  yCTPOMCTB, pacué€Thl  DIEMEHTOB

MPUCTIOCOOJICHU, TOTPEITHOCTH 0a3UPOBAHUS U SKOHOMUYECKUE PACUETHI.

BBIITOJTHEHUE PABOTbI

1.HazHaueHue, YCTPOMCTBO M NPUHHUUN PadOThl MPOEKTHPYEMOIO

NMPHUCIIOCO0JIeHUA
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[Ipoektupyemoe  mpucnocoOieHHe  MpeIHa3HayeHO I HAaJeXKHOTO
3aKpeIUICHUs] U 0a3upoBaHUsSl 3arOTOBKH MPU BBINOJIHEHUU onepannu «CBepiieHHE
MOMepeyHoro otBepcTusi». I[lpucnocobneHre CcocTOMT M3 KOpIyca, OMOPHBIX
NOBEPXHOCTEH, MPHKUMa, MEXaHU3Ma MepeJayll yCWINS U UCTOYHHMKA ycuius. Tak
KaK THUIT TPOU3BOJCTBA — CEPUMHBIN, MpUCIIOCOOIeHUEe OyAeT UMETh PYYHOU MPUBOJ
WCIIOJTHUTEIbHOIO MEXaHU3Ma. MEXaHU3M Mepeiaun YCUIUs — SKCLIEHTPUKOBBIN.

[Mpunmun  paboTel:  3aroToBKa  YCTaHABIMBA€TCI B HA  IPU3MBI
npucriocoosieHusi. Co CTOPOHBI UCIIOTHUTEIBLHOTO pa3mepa 28+/- 0,42 MM umeetcs
yhop, AJig 00ecredyeHns pa3Mepa pacioioKEHUs] OTBEPCTUS OT TOpLA 3ar0TOBKU 0
OCH OTBEpPCTHSI C JPYrOM CTOPOHBI HMMEETCA IOANPYKUHEHHBIM YIIOp. YCHIIHE
OpYXXUHBl JOJDKHO OOECHeuMBaTh TapaHTUPOBAHHBIM MPMXKUM 3arOTOBKH K
IPOTHUBOIIONOXKHOMY yrnopy. IIoBOpoTOM pyKOSTKM NpUBOJA MNpPHKHMA, 3a CYUET
DKCLIEHTPUKA TAra OMyCKaeTcs BHU3. lIprknM Npu omyCKaHUM MOJI3YHOM KOIUPYET
KpUBOI Ma3 B Hampapisiouleil, yem oOecreyrBaeT MOBOPOT NpuKuMa B pabouee
nosioxkeHue. [IpmkuM HemocpencTBEHHO BO3JEHCTBYET Ha 3ar0TOBKY, oOecreyuBast
e€ HENOJBMXHOCTh INpU 00pabOTKE MOBEPXHOCTEH M CTAOMJIBHOCTH YCTAaHOBKH
Kakaoi neranu. Ilpm moBopoTe pyKOSTKM B JIPYrOM HAalpaBlIE€HUH, Tsra
MOJIHUMAETCS 32 NOMAINPYKUHEHHBIM IPMKMMOM, 34 CYET KPUBOTO Ia3a U IOJI3yHA

MPYKUM TIOBOPAYMBAETCs, o0ecreunBas ya00CTBO J0CTyNa K 3arOTOBKE.

2.Pa3padoTka cxemMbl 0a3UPOBAHHSA 3aTOTOBKH B IMPUCIOCO0IEHUH

Tak kak 3aroToBKa MUMEET IWJIMHIPUYECKYIO (popMy, (LLIUIBI U MITTOHOYHBIH
1a3, Ha MOMEHT BBIIIOJIHEHHS ONEPALMH CBEPJICHHS IMONEPEYHOTO OTBEPCTUS HE
c(hOpMHUPOBaHHI, MPOU3BEICHA YyepHOBast o0paboTka HWIMHAPUYECKUX
MOBEPXHOCTEH) HamboJyiee I1eIecoo0pa3Ho MPUMEHEHHWE TPHU3M IS 0a3upOoBaHMS
3arotoBku. Ilpusmbl  pacnosoxkuM Ha paccrosauu 50 MM OT  Topia
MPOTUBOIIOIOXKHOTO OT 00padaThIBAEMOro OTBEPCTUS, BTOpyIo npr3mMy pacnoiaokum
Ha pacctossHuu 250 MM OT mepBoi. TakuM pacroioKeHHEM MPU3M 00eCrednBaeTCs

0a3upoBaHKE 3arOTOBKHU Ha MOBEPXHOCTH OJHOTO JMaMeTpa, 00pabOTaHHOTO 3a OJUH
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nepexon, 0e3 mepeycTaHOBOK. JIJisi MCKITIOYEHUS TMEpEMEICHUs] 3arOTOBKH BIIOJIb
OCH, C TOpUa 3aroTOBKH YyCTaHaBiIHMBaeM ynop. /[l obOecnedyeHus HaaeKHOU
dbukcanu OpwKUM OyJleM OCYIIECTBIATh MOCEPEAUHE MEXIy NMpU3MaMU CBEpXY

BHM3.

3.Pacuer morpemHocTy 0a3upoBaHUS

[TorpemHocTh 0a3upoBaHUs B MpPHU3Max BO3MOXKHA TOJILKO B BEPTUKAIBLHOMN
IJIOCKOCTH M3-3a OTKIIOHEHUM MO pa3Mepy JauaMeTrpa. Tak Kak 3aroToBKa
YCTaHABIIMBAECTCS B MPU3MbI HA OJJHOM U TOM K€ MOBEPXHOCTHU U MOJIYYEHHOU 32 OJIUH
nepexoj, a B 00padoTKa BeACTCS B BEPTUKAIBHON IMIOCKOCTH TaKasi MOTPEIIHOCTh HE
BJIMSIET HA TOYHOCTH PACIIOJIOKEHHSI OTBEPCTUSI OTHOCUTEIBHO OCH 3arOTOBKH.

[IpousBeneM pacueT MOTPEHIHOCTA Oa3upOBaHUSI OTBEPCTHUS OTHOCHUTEIBHO
TOpIIa 3aTOTOBKH IO pa3zmepy 28 +/- 0,42 mm.

TodHOCTH CBEPJICHUSI B KOHIYKTOpPax OOYCJIOBJICHA CJICIYIOIIUMH OCHOBHBIMU
dakTopamu:

— BenuunHo# 3a30pa B MOCagOYHOM OTBEPCTHU CMEHHOW pabouel BTYIKH

DBH - DCM;
— BennuuHON 3a30pa B HampaBiISIIOLIEM OTBEPCTHM paboyeld BTYJIKU TOJ

CBepHO dBH - dCB;

OKCLIEHTPUCUTETOM paboyeil BTYIKH €ps;
— I'myGunoii cBepnienus b;
— JlnmHoit HanmpaBIsAOIIEro OTBEpCTUs padboyeil BTyKH |;

— PaccrogHrem Mexy HIDKHUM TOPIIOM paboyeil BTYJIKH U 3ar0TOBKOM h;

D,,-D d

—d hth
S > Etme, T Pld,, —d, ) ——

; THE

+ oyl = Py L, K

opd —

YL s — JOMYCK Ha pa3Mep JIeTalu;

y’ — MpelerabHOEe OTKIOHEHUE pa3MEpPOB KOHIYKTOpA: IJIsi KOHAYKTOPOB

HOPMAaJIbHON TOYHOCTU Y=  MM; (3, Taba 13 ctp. 285);
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F — koadduimeHT, yauThIBaIOLUI BEPOATHBIN MPEIeT OTKIOHEHHS] KOOPIUHAT
LEHTPOB OTBEPCTUIN B KOHIYKTOPE;

F=; (3, Taba 13 crp. 285);

YL konz— AOIYCK Ha pa3Mep KOHIAYKTOpPa;

K - xo3¢duument, yunThiBaromuii Hanbosee BEPOATHBIM Mperes 3a30pOB B
COIPSKEHUSX U HanboJiee BEpPOSTHOE CMEIICHHUE;

K=0,5; (3, Tabxa 13 ct1p. 285);

Dyy — HanOoJIBLINI TUaMeTp OTBEPCTUS O] CMEHHYIO pab0UuyIO BTYJIKY;

Dy = 18,333 Mum;

D.yw — HAMMEHBIINI TUAMETP OTBEPCTHS paboued BTYJIKU;

Dev = 18,341 mM;

dsx — HAMOOJBIIHIA TAMETpP OTBEPCTHS PaboUeii BTYIIKH;

O = 8,35 MM

d.s — HAUMEHBIINI JUAMETP CBEpJIa;

dez = 8,25 MM

m — KO03(pOHUIHCHT, YUYNTHIBAIOIIMK Haubo/lee BEPOATHYIO BEIHMYHUHY

9KCHOCHTPUCUTCTA CMEHHOM BTYJIKH,

m = 0,4, (3, Tabm. 13 crp. 285);

€p6 — IKCLEHTPUCUTET paboyeil BTYNKY;

€6 = 0,01 mm; (3, ctp. 284);

P — xoaddunment, yautbiBaromuii Handoyiee BEPOSTHYIO BETUUYHHY MEepeKoca
CBEpIa;

P=0,35; (3, Tabxa. 13 ctp. 285);

b — rnyOuHa cBepieHuUS;

b =35 mm;

| — niMHA HampaBIIAIOIIET0 OTBEPCTHS paboUeii BTYIIKH;

1=15 mmMm;

h — paccTosiHuEe MEX Iy TOPIIOM HAIPAaBJISIOIIEH BTYJIKH M 3aTOTOBKOI;

h=15 mwMm;
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18,333—18.341+ 15,35-15,2 5435

+0,42=08-0,054+0,5 0.5 > +0.4.0,0140,35(18,35-15,2)-

15
=+ 0,22 MMm;
—042=08 005-075 18’333; 18341 0.5 18’352_ 18,2 +04.001-035{1835-182). : ;_535
=-0,06 Mm;
VY ci1oBHE BBINOJIHSIETCS.
4 PacyeT yCHIUs 3a)KMMa 3arOoTOBKU B IMIPUCIIOCOOJICHUH.
CKOpOCTh pe3aHus IIPH CBEPJICHUU ONpenesieTcs GopMyoi:
o D
= ‘?; K,
™" rhe (CTM 2, ctp. 382);
D= 8 MM — TaMeTp CBEpJICHHUS;
Koo pUIMeHTr, JUII MaTepuajia 3aroTOBKM — CTalb KOHCTPYKIIMOHHAS,

yrjiepoaucrasa, A MaTCpuajla HHCTPYMCHTA — CTaJlb 6I>ICTpOp€}Ky1Ha$I, IIpHu Imoaauc

oonee 0,2 MM/00.

Cv=9,8;

q=0,4;

y=0,5;

m=0,2; (CTM 2, Ttabn. 38 ctp. 383);

[Togaua s=0,2 mMm/006 panma wmaTepuana 3aroTOBKM — CTajlb, MaTepHalia
WHCTPYMEHTA — CTaJb OBICTPOPEXKYIIIAsl. (CTM 2, Tabn. 35 ctp. 381);

T = 25 muH, nng Marepuana 3aroTOBKH — CTajlb, MaTepHaia MHCTPYMEHTA —
CTaJIb OBICTPOPEIKYIIAsi, ¥ MPU AUamMeTpe cBepiaa 6-10 mm.
(CTM 2, Tab6mn. 40 ctp. 384);
oO1ui TOMPaBOYHBIN KOYPDUITUEHT:
Kv = Knv Ky Ky, TIIE (CTM 2, ctp. 385);

Kmv — k0oadurmenT Ha oOpabaTbiBaeMblii MaTepHa

k. - K[@J
s/ rne (CTM 2, Tabn. 1 ctp. 358);
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Kr — koa¢ duiimeHT xapakTepusyroluil TpyIny cTail no oopadaTeBaeMOCTH;

Kr=1;
ny=0,9;

(CTM 2, Tabm. 2 ctp. 359);
(CTM 2, Tabm. 2 ctp. 359);

0.9
=1 2]
750) =1

Kuv — ko3 puipieHT Ha THCTpYMEHTaJIbHBIA MaTepua;

Kuv=1;

(CTM 2, tabu. 6 ctp. 361);

Kiv— KoadduruenT yuutsiBaronuii riryOnHy cBEpIICHUS;

K= 0,85;
Kv=110,85=0,85;
9,8' 8'3.4
T o0 gt

(CTM 2, 1aba. 41 ctp. 385);

= 22.88 M/MuH,;

Yactora BpanieHus UHCTpyMEHTa N

YacToTa BpallleHHs UHCTPYMEHTA, KOTOPYI0 BO3MOXKHO 3aJaTh Ha

1000 06/mun. IIpuanmaem onmxaiimee 3Hauenue 1000 06/mMuH.

PeanbHas ckopocTh pe3aHusi cocTaBuT Vi =

Onpenenenue CUI pe3aHus;
Kpytsamuii MmomeHT:

Mip =100, DK,

, The
Cm = 0,0345;
q=2;
y=08;

%)
Kp=Kmp= '3/ rne

b

n=0.75;

(?50]01?5
Kp=Kmp = 750 =1,

OceBas cuna:

(CTM 2, ctp. 385);

(CTM 2, Ta6m. 42 c1p. 385);

(CTM 2, taba. 42 ctp. 385);
(CTM 2, Ttabmn. 42 ctp. 385);

(CTM 2, Tabn. 9 cp. 362);
(CTM 2, Tabn. 9 ctp. 362);

CTaHKe, -
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£=100,D'K, e (CTM 2, c1p. 385);

Cp =68; (CTM 2, tabm. 42 ctp. 385);

g=1; (CTM 2, Tabmn. 42 ctp. 385);

y=0,7; (CTM 2, tabmn. 42 ctp. 385);
%)

Kp=Kmp=*“2/ rne (CTM 2, Ta6u. 9 c1p. 362);

n=0.75; (CTM 2, tabn. 9 ctp. 362);

OHpeI[eJ'ICHI/IC HCO6XOI[I/IMOFO MHWHUMAJIBHOTO YCHIIMA 3aKMMa 3arOTOBKU:

Sty
K
] []
1A I RIS
l piaie) =75 E

XMb=0

Poc x 0,072 — Pmin x 0.125 - Pt x 0.125 =0,

rae

PoC — oceBast cuita OT HHCTpYMEHTA TIPH PE3aHUH,

Pmin — MUHUMAJIBHOE YCHUJIHE MTPHKUMa 3ar0TOBKH,

Pt — cuta TsKECTH 3aroTOBKH.

Pt=mx 9.8, raoe

M — Macca 3aroToBKH,

Pt=3.4x9.8=33 (P),

Pmin = (Poc x 0.072 — Pt x 0.125)/0.125,

Pmin = (1763 x 0.072 — 33 x 0.125)/0.125 = 984 H,

C yuerom kod(ddummeHTa 3amaca, MPUHAMAEM YCHIIME MPHKUMaA 3arOTOBKH
Ycunue Ha pyKOSITKE COCTABHUT:

Ppyk =M/ Lpyk H, rue
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Lpyk — nimHa pyKOATKHU.

S5 TpeOoBaHus 6€30MACHOCTH K MPOEKTUPYEMOMY MPHUCIIOCOOJIEHUIO

HapyxHble »7€MEHThl KOHCTPYKIIMU MPHUCIOCOOTCHUS HE JODKHBI HMETh
MOBEPXHOCTEN C HEPOBHOCTAMHU (OCTpPbIE KPOMKH, YIUVIBI U JIp.), NPEICTaBISAIOLINE
MCTOYHUK OIMACHOCTH, €CJIM MX HaJIW4uhe HE BBI3BIBACTCS (PYHKIHMOHAIHHBIM
Ha3HaueHHeM. KOHCTpYyKTHUBHBIE 3JIEMEHTHI TPUCIOCOOICHHS HE JOJIKHBI BHICTYIATh
3a rabapuThl CTOJIA CTAHKA, HE JOJKHBI IPEMNSTCTBOBATh padOTe CTaHKa U AOCTYIY K
opranaMm ympanieHud. Crnoco0 cOoeAMHEHUsT CO CTaHKOM M CO C CMEHHBIMHU
HajaJKaMu JOJDKEH HCKII0YaTh BO3MOYKHOCTh CAaMOIIPOM3BOJBHOIO OCIa0JIeHUS
KpPEIUIEHUs, a TaKK€ CMEUICHUs] NPUCIIOCOOTEHHUS B IPOLECCe HKCIUTyaTalllH.
YcTaHOBKY B MPUCHIOCOOJIEHUE MIPYKUH CXKATHUSL C OTHOUIEHHEM BBICOTHI IPY>KUHBI K
e€¢ Hapy)KHOMY JuaMeTpy Ooisiee 2,5 cleayeT NpPOU3BOJUTH C MPUMEHEHUEM
CHELMANBHBIX THJIb3, ONPaBOK M T. M. KOHCTpyKuus NpUCHOCOOJIEHUS J0JKHA
obecnieunBath cBoOoaHoe yaaneHne COX u crpyxku. JomkHa obGecnednBaThCs
0€30MacHOCTh YCTAHOBKM M CHSTHUSl 3arOTOBOK, YCTPaHSOIIAs BO3MOXXHOCTh HX
CaMOIIPOU3BOJILHOTO TAaJCHHUS Ha OMNOpbl. 3aXUMHbBIE PYKOATKH HE JOJDKHBI
co3JaBaTh ONACHOCTH NpHU paboTe cTaHka. Bwicota oT ypoBHs mona (paboueit
TUIOIIAKK) 10 OPTaHOB YIIpaBJieHUs mpucnocooenus nowkHa 06tk 1000-1600 MM
npu oOcnyxkuBaHuu ctost u  600-1200 mpu oOcnmyxkuBanum cuas. JlomkHa
o0ecreynBaTbCsl OCBEHIEHHOCTh padO4YMX MOBEPXHOCTEM MPHUCHOCOOJIEHUS B
cootBercTBUM ¢ TpeboBanusmu CHull 11-A5-71.KoncTpykius mpucnocoOieHus
NOJDKHA ObITh  0O€30MacHOM NpH  CKIAJUPOBaHUM ¢ TpaHcnoptupoBke. He
JIOTIYCKAeTCsl PEMOHT M TEXHHUYECKOE OOCIy>KMBAaHUE MPHUCIOCOOJICHHUSI BO BpeMs
paboThl craHkoB. [IpucrmocoOieHust MOKHBI XPaHUTHCSA Ha CTelUlaXkax, B mikadax,
obecrieunBaOIINX COONIOJIEHUE BCeX TpeOOBaHMIT 0€30MacHOCTH CKJIAJUPOBAHUS U
XpaHeHus: rpy30B. KOHTpot0 BBINONHEHUS TpeOOBaHUI OE30MACHOCTH JIOJIKHBI

noABEprarTb BHOBb HM3IOTOBJICHHBIC, MOACPHHU3HUPOBAHHLIC W MPOMICAIINEC PEMOHT
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HpI/ICHOCO6J'IeHI/I}I, B XOJA€ HNPUCMOYHBIX, IPUCMO-CAATOYHBIX MW IICPHUOJIUYCCKUX

ucneitanuit (o 'OCT 15.001-73).

BbIBO/IbI:

B nanHOli  paboTe BBINOJIHEHO MPOEKTHUPOBAHUE IPUCIIOCOONECHUS MJis
cBepieHusa oTBepcTus B Jletanm « ». BbImomHeH 3CKu3 cOOPOYHOTO yYepTeka
IPUCIIOCOONIEHNS U CHelM(UKAIMs, HajalKa Ha OIepaliio CBEPJICHUS.

B nponecce npoekTupoBaHUsA MPUCIOCOOTIEHUS Uil CBEPJECHUS OTBEPCTHS B
JeTald  W3y4eHbl W  OCBOCHBI NPUHILMUIIBI  MPOCKTHPOBAHUS  CTAHOYHBIX
IPUCIIOCOOJICHUN, a TaKXe PsJl CMEXHBIX TEM, TaKMX KaK: pacyeT CHJIOBBIX CXEM
IPUBOJIA; PacyeT MOTPEUIHOCTH 0a3MpOBAHUS; PacyeThbl Ha MPOYHOCTH; PACUET CHUII
pEe3aHMs U PEKUMOB PE3aHUs; PacyeT; OCHOBBI KOHCTPYUPOBAHUS; ONPEIECICHUE CUTI
U peakuuid Omop B CTATHKE; IIOJIY4YEHO IPEACTaBICHUE O TEXHOJIOIMYECKUX
Ipoleccax MeEXaHU4YecKoll o0paboTku neraneil M TpeOOoBaHUAX OE30MaCHOCTH
OPEIbSABISEMBIX K MPUCHOCOOIEHUSAM MpPHU MX NMPOECKTHUPOBAHUM M IpU padoTe Ha
HUX.

CocrasiieHue oTyéra:

Tema paOoThI:

[enb paboOTHI:

1.KpaTtkoe omnucanue paetanu W omnepanuu. Ha3HaueHue, yCTpPOWCTBO H
MPUHIUI pabOThl TPOECKTUPYEMOTO TPUCTIOCOOICHHUS

2.Pa3paboTka cxembl 0a3upOBaHuUs 3arOTOBKU B MPUCTIOCOOIEHUN

3.Pacder nmorpemntHocTr 0a3upOBaHUS

4. Pacuer ycuius 3a)KMMa 3aroTOBKU B TPUCIIOCOOJICHUH.

5 TpeboBanusi 06€30MaCHOCTH K TPOCKTHPYEMOMY IPHUCIIOCOOJIECHUIO

166



METOJUYECKHUE YKA3BAHHUS K JJABOPATOPHOM PABOTE Ne 2

Tema paborbl: Pa30op KOHCTpYKIMHU IMPUCHOCOOJICHUS MO YEpTeXy OOIIEro

BU/JIa WK paboyeit MOJIeH.

Hesab padoThl: 3akperieHne 3HaHUH, IPUMEHEHHE UX B MPAKTHUECKON paboTe.

MarepuaJjibHOE 00ecneyeHue:

-Ueptexu npucnocodieHui

-Meronnueckue yka3aHus

-JIutreparypa:

1. B.B.EpmonaeB. TexHonornyeckass ocHacTka. JlabopaTOpHBIM MNpakTHKyM.

M.: Axanemus. 2014.

2.B.B.EpmoniaeB. YueOHuk. TexHomoruueckas ocHacTka. M.: Axanemus.
2014.

BrinosiHenue padoTbi:

1.13y4yeHne UCXOHBIX TaHHBIX

2.Kpatkoe omnMcaHue, Ha3HauY€HHE, YCTPOMCTBO M MPUHLHI PaOOTHI
IPOEKTUPYEMOTO MPUCTIOCOOICHUS

3.Pa3zpaboTka cxeMbl Oa3UpOBaHUs 3aTOTOBKH B MPUCIIOCOOICHUN

4.CocraBienue cnerupuKanum

5. TpeboBanust 6€30MaCHOCTH K MMPOCKTUPYEMOMY MPUCTIOCOOICHUIO

BBEJIEHUE
ITocnenoBaTenbHOCTh U OCHOBHBIE ITPUEMbI UTCHUS YEPTEIKEH,
[Ton uyteHumem uyepTexka oOOIMIEr0 BUJA TOHUMAIOT TMPOIECC YCBOCHUS

uHdopmaruu o0 u3nenuu (u3ydeHwe GopM U pa3MEpoB M3IACHHS M KaXIAOW €ro
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JIETaIM, B3aUMHOTO PACTOJIOKEHHSI W CIIOCOO0B COEAMHEHMS), MPEACTAaBICHHON Ha
yeptexxe. [Ipu uTeHnn depreka oOIero Buaa Caeayer:

1. BersicHuTh Ha3HAYCHUE u TIPUHIINAT paboTHI U3JICTIHS.
Heobxoaumpie cBeeHUS O HA3HAYCHUU U TIPUHIIUIE PaOOTHI U3IETUS COAEPKATCS B
OCHOBHOM HAJIIMCH U OTTUCAHUU U3JICIIHS.

2. Onpenenuthb COCTaB U30EIU.
OCHOBHBIM ~ JJOKyMEHTOM JUI  ONPEACIICHUS] COCTaBa W3JACIUS  SBJSETCS
cnenudukanysi, B KOTOPOM COCTAaBHBIE YaCTH H3ACHHS KIACCU(PHUIIMPOBAHBI TI0
pasnenam. s onpeneneHus Ha 4ePTEKe TMOJIOKCHUS KOHKPETHOW COCTAaBHOM YacTH
U3NIeTUsT  HY)KHO II0 €€ HAaWMEHOBAaHUIO OMNPEACIUTh HOMEp TO3WIUHA B
crenuduKay, a 3aTeéM HAWTH Ha YEPTEKE COOTBETCTBYIOIIYIO JIMHHIO-BBIHOCKY.
Cnernudukanusi TakKe IO3BOJISIET ONPEACIUTh KOJIMYECTBO M3JCIUNA KaXJA0ro
HaUMEHOBAHUS.

3. OnpenenuTh Ha3HAUCHHWE W KOH(PUTYpaIlMIO COCTABHBIX YacTeW HW3ACIIHS.
Hasnmauenne wu KoHpUTyparmus u3genus onpenemsieTcs (QyHKIIHOHATbHBIMH
OCOOCHHOCTSIMH M3JCIUs B IIEJIOM M €ro cocTaBHbIX uyacTed. Koudurypamms
COCTAaBHBIX 4YacTel OOYCJIOBJICHA WX HAa3HAUYCHHWEM M B3aUMOJICHUCTBHEM B TPOIIECCe
pabotel. [lpu ompeneneHnn KOHPUTYypalM COCTABHBIX YacTell ciemyeT oOpamiarh
BHHMaHHE Ha CIIOCO0 UX COCTMHCHUS.

4. BBISIBUTH CIOCOOBI COCIMHEHMSI COCTABHBIX YacTEH U3MENUs MEXAYy COO0Oil.
CrocoObl coeMHEHUsT JeTajield O00YyCIIOBICHBI OCOOCHHOCTSIMHU B3aMMOJICHCTBUS
AJIEMEHTOB M3JIEHS B TMpoIlecce ero 3kcruryatanuu. CrnocoObl COCTUHEHUS MOTYT
OBITH BBISBJICHBI 10 YEPTEXKY OOIIETO BUIA M KJIACCH(PHUITUPOBAHBI KaK Pa3bhbeMHBIC
WU HEPa3beMHBIE.

5. OmnpenenuTh TOCIECIOBATEIBHOCT COOPKM | Pa30OpKH  U3JIETIHS.
OnHUM U3 OCHOBHBIX TPEOOBAaHUN K KOHCTPYKIIMH H3JEIHS SBISCTCS BO3MOXHOCTD
ero cOopku W pa30OpKu B MpoIecCe DKCIUTyaTalldd W PEMOHTA. ParmoHanbHOU
MOXXET CUHMTATHhCS JIMIIh Takas KOHCTPYKIIUS, KOTOpPas IO3BOJISET OCYIIECTBISATH
cOOopKy (pa3bopKy) ¢ UCMOIH30BAHUEM MUHUMAIIBHOTO YHCIIa OTepaIuii.

PCKOMGHI[YGTCH ciaeayromias rmocjaea0oBaTCiIbHOCTL YTCHUA YCPTECKaA:
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I. Tlo ocCHOBHOW HaANUCH YCTAHOBUTh HAMMEHOBAHHWE W3JCIHS, HOMED,
MaciTad yepTexka, Macca U3/ieusl, OpraHu3aluio, BhIMYCTUBIITYIO YEPTEXK.

2. BobiacHuth copepxkaHue M OCOOCHHOCTHM uepTexa (ONpeleauTh BCe
MU300PaKECHUS, COCTABJISIONINE YEPTEK).

3. Ilo cneuudukanuy ycTaHOBUTh HAaMMEHOBAaHUE KaKIOW YacTH W3JIEIHs,
HaliTH ee H300pakeHHe Ha BCEX H300paKEHUSX, YSICHUTh €€ TeOMETPUYECKHE
bopMBI.

[TockonibKy Ha 4YepTexax, Kak MpPaBUIIO, MUMEETCS HE OJHO, & HECKOJBKO
n300paxkeHui, GopMy Kaxjaoil AeTaau MOXHO BBISIBUTH OJHO3HAYHO, ITPOYUTAB BCE
M300paKeHusl, Ha KOTOPBIX JTaHHAasI JETAJIb AMEETCH.
Hauunate crnemyer ¢ Hambosjee mpocThiX Mo ¢dopme neraneill (CTep)KHHU, KOJblIa,
BTYJIKM U T.1.). Haiiig ¢ moMOIIbIO MO3UIMOHHOTO 0003HAYEHUS JI€Talb Ha OJHOM
(0OBIYHO Ha TJIABHOM) M300paKEHUH U, 3HAs] KOHCTPYKTUBHOE Ha3HAUYCHHE JCTallH,
npeacTaBuTh cede ee reomeTpuueckyro (opmy. Ecnu 310 oaHO u300paskeHue
OJIHO3HAYHO ompenenser GopMy U pa3Mepbl JE€Talld, TO MEPEUTH MOOYEPETHO K
BBISIBJICHUIO (DOpM JIpyrux Jerajieil; eciiu K€ OJHO HM300pa)kKeHWe HE BBIABIISICT
dbopmy wiIM pa3Mepbl XOTs Obl OJHOTO AJIEMEHTA JETAlId, TO CIEAYET OThICKATh JTY
JneTanb Ha JPYrUX HW300pAKEHUSX COOPOYHOTO dYepTeX a ¢ BOCIOJHHUTH
HEJIOCTAaTOYHOCTh OJTHOTO M300pakeHHs. BhIsCHEHHI0 POpMBI JeTaau CIOCOOCTBYET
TO, YTO Ha BCEX pa3pe3ax M CEUCHMUSX OJIHA M Ta K€ JCTallb 3allTPUXOBaHA C
OJIMHAKOBBIM HAKJIOHOM M PACCTOSHUEM MEXKAY JMHUSIMU WITPUXOBKU. [Ipm sTom
MOJIB3YIOTCSl 3HAHUSIMH OCHOB MPOEKIIMOHHOTO 4epueHHUsl (CBSI3b TOYEK, JIMHUM U
MOBEPXHOCTEN ) U YCIOBHOCTEN, yCTaHOBIIEHHBIX cTanaapTamu ECK/I.

4. O3HaKOMHUTBCS C ONUCAHMEM Wu3Jenusa. Eciam omnucaHue OTCYTCTBYET
CJIEYET, IO BO3MOXHOCTH, O3HAKOMUTHCS C ONMMCAHUEM aHAJIOTUYHOW KOHCTPYKIIUH.

5. YCTaHOBUTH XapakTepP COCAUHEHHS COCTABHBIX YACTEW W3HEHUS MEXIY
coOoit. Jyis Hepa3beMHBIX COCAMHEHUN OMPENETUTh KaKIbIH AJIEMEHT COCTUHCHHUS.
Jnsg pa3beMHBIX COCIMHEHUM BBISIBUTH BCE KPENEXKHBIE JETAIM, BXOJIAIINE B
coequHeHue. s NOABMXKHBIX JIETAIEN YCTAHOBUTH BO3MOXHOCTh MX IEPEMEIICHUS

B Tpolecce paboThl MEXaHU3Ma.
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6. YCTaHOBUTH, KAKHE JI€TaIy CMAa3bIBAIOTCS, U KAK OCYILECTBIIAETCS CMa3Ka.

7. BBISICHUTB NOPSIIOK COOpPKH U pa30opku uznenus. [Ipu aTom ciaexyer UMeTh
B BHMJy, YTO B cHeqU(pUKALIUU KU Ha COOPOUYHOM YEPTEXKE MOPAJOK 3alUCU U
0003HaYEHMUs COCTABHBIX 4YacTel HE CBA3aHbI C IOCIEI0BATEIbHOCTHIO COOPKH.
Pexomenayercsi ¢pukcupoBaTh MOPsIOK COOPKU M pa300pKu HU3Aenus Ha Oymare B
BUJIE CXEMBI UM B (pOpME 3aIIMCH MOCIEN0BATEIBHOCTH onepanuii. KoHeuHoi 1embio
YTEHHsI YepTeka, KaK IPaBWIO, SBISIETCS BBIICHEHHWE YCTPOMCTBA W3ZENMS,
OpUHLIANA pabOThl M YCTAHOBJIEHHE €ro HazHaueHus. B yueOHOM mporecce
LHEHTPAJIbHOE MECTO B YTEHHHM YepTeXa 3aHUMAaeT H3ydeHue (OpM OTAEIbHBIX
JieTajied, Kak TJIaBHOTO CPEACTBA K BBISICHEHHIO BCEX IPYTHX BOIPOCOB, CBA3aHHBIX C

YTCHHUCM YCPTCIKA.

CocraBiienue oryéra:

Tema paOoThI:

[enb paboOTHI:

1.Kparkoe omucaHue, Ha3HAuY€HHUE, YCTPOMCTBO M NPUHIMI PabOTHI
MPOCKTUPYEMOTO TTPUCTIOCOOTICHHS

2.Pa3paboTka cxeMbl 6a3upOBaHUs 3ar0OTOBKH B IPUCIIOCOOJICHUN

3.CocraBiienue crienupuKanum

4. TpeGoBaHust 6€30MACHOCTH K TPOCKTUPYEMOMY MPUCITOCOOJICHHUIO.
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[Tpumep odopmiieHust TUTYIABHOTO JUCTa puBeAEH B [Ipunokenun 1
[Ipunoxenue 1

MunucTepcTBo 06pa3oBaHus U Hayku PO
®I'bOY BO «bpsuckuii 'ocyaapcTBeHHBIN TEXHUUECKUHA YHUBEPCUTET
ITomuTeXHNYECKUI KOJIIEIK

OTYEKT

10 IIPAKTUYECKOM PABOTE Ne

Hucnumnuna: OIL.09 TexHonoruueckas ocHacTKa

CnenuanpHocTh 15.02.08 TexHONOrMsS MAIIMHOCTPOEHUS

Tewma:

I[IKTY. TO XXXX.000 ITP

CocraBun CTyIEHT

[IpoBepun npenogaBaTenb

Hata cnauu paboThl

Ornenka paboThI

2017
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	2.6. Порядок выполнения работы.
	Тема: «Определение подачи плунжерного насоса»
	Цель работы.
	Вывод о техническом состоянии насоса.
	6. Список рекомендуемой литературы:
	6.1. А.В.Лепешкин; А.А.Михайлин «Гидравлические и пневматические системы» М.: AGADEMA 2018.
	6.2.ГОСТ 2 721-74 «Обозначение гидроаппаратуры».
	7. Вопросы для самоконтроля
	7.1. Какой насос называется поршневым?
	7.2. Основные размеры плунжерного насоса
	7.3. Определение объемного КПД насоса.
	Q=2πn(z+1)m2bη0, м3/с
	Q=Qо-kхp=Qо-0.5х10-11p,м3/с
	Правила техники безопасности при выполнении лабораторной работы № 5
	«Ознакомление с устройством гидроаппаратуры на станочном оборудовании»
	1. К лабораторной работе допускаются студенты, прошедшие инструктаж по технике безопасности.
	Лабораторная работа №5
	1.  Задание.
	Цель работы: изучение конструкции гидропривода на станке, составление гидросхемы.
	2. Материальное обеспечение работы.
	2.1 Станок фрезерный типа 6Р11-МФЗ-1 с ЧПУ2Р32.
	4. Общие сведения о гидроприводах и гидростанциях на станках. Насосные установки и гидростанции, применяемые на станочном оборудовании.
	2. Лабораторная работа №6
	Тема: "Изучение элементов пневмопривода  на технологическом оборудовании".
	2.1 Задание
	Ознакомиться с правилами техники безопасности при работе ПР. Ознакомиться с устройством и работой промышленного робота. Ознакомиться с конструкцией пневматического привода ПР. Изучить схему пневматического ПР.
	2.3.1 Промышленный робот М20 П.40.01
	2.3.2 Справочная литература. 233. ГОСТ 2784-70, 2.780-68, 2.785-70
	2.4 Материал, который должен быть проработан по учебнику [3.1].
	2.5 ОБЩИЕ СВЕДЕНИЯ О ПНЕВМАТИЧЕСКИХ ПРИВОДАХ, ПРИМЕНЯЕМЫХ В ПРОМЫШЛЕННЫХ РОБОТАХ

	Правила техники безопасности при выполнение лабораторной работы №7
	Лабораторная работа №7
	2.5.3Демонстрация на станке 6Р11МФЗ-1 возможных неисправностей гидросистем
	ПРАКТИЧЕСКАЯ РАБОТА № 1
	«Гидравлический расчет простого трубопровода»
	he = λ∙l/d∙V2/2g, м

	2.составление гидросхемы и спецификации
	2.5. Расчет толщины цилиндрической стенки баллона:
	где
	Дв, м - внутренний диаметр баллона, измеренный на стенде,
	σ= 230-280 МПа - допускаемое напряжение материала (сталь),
	φ= 0,9-1 - коэффициент прочности,
	С = 0,001-0,0015 - добавка к толщине стенки на коррозию, м
	Порядок  выполнения  работы
	Таблица2 - Исходные данные
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