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BeepgeHwue

AvcunnnnHa «Mpouecchl (hopmMoo6pa3oBaHNA Y MHCTPYMEHTbI» U3y4aeT MeTob! NOMyYeHUs
1 06paboTKM 3aroTOBOK. Kaablli TEXHOMOrMYECKUIA METOL, MOXET ObITb peasin3oBaH TOSbKO Mpu
Ha/IM4MM COOTBETCTBYIOLLErO0 060pYA0BaHWNSA, WHCTPYMEHTOB M NpUCNocobneHus. B HacTosiee
BPeEMSA CyLLeCTBYeT OO/bLLOe pasHOOOpa3ne TEXHOMOTMYECKUX MeToL0B 00paboTKm 3aroToBoK. K
HMM OTHOCATCA 06paboTKa MeTa//IOB [aB/ieHMeM, 06paboTka pe3aHMeM, (U3NKO-XMMUYECKas
06bpaboTka, cBapka 1 gp. ObpaboTKa pesaHueM, HECMOTPA Ha TO, YTO B cpegHem 20% MmeTanna
npeBpaLlaeTca B CTPYXKY, ABNAETCA OAHUM M3 OCHOBHbIX METOA0B 06paboTKM B MALLIMHOCTPOEHUMN,
MO3BONAIOLLMX MOSTYHYNUTh BbICOKOTOUHbIE U3AeNNs.

MpeACTaBNEHHbIN KOMMMEKC NabopaTopHbIX paboT BKOYaeT 4 nabopaTopHble paboThbl Mo
N3YYEHWNIO KOHCTPYKLUW, TeOMETPUYECKUX MapameTpoB U METOLOB MX KOHTPONA pesLoB, CBep,
pa3BepToOK U (hpe3, TaK Kak 3TW MHCTPYMEHTbl Hambosiee pacnpocTpaHeHbl B MeXaHU4YecKux W
PEMOHTHbIX LieXax.

B pesynbTarte BbINOMHEHWUSA NabopaToOpHbIX PaboT CTYAEeHTbl 3aKpennstoT MOJSyYeHHble Ha
YPOKax 3HaHWA, pacLUMpSAIOT KX. MNprnobpeTatoT HaBbIKK NO/Mb30BaHWUSA N3MEPUTENIbHBIMU Nprbopamu,
yyatcsd pabotatb C Y4yebGHOM W CNpPaBOYHOM NUTEPaTypoil. I3MepeHWe YrnoB pexyLuero
WHCTPYMEHTA MO3BO/AET CTYEeHTaM BblOpaTb NPaBu/ibHO reOMETPUIO MHCTPYMEHTA.

MeToanYecKMe peKOMeHAauuM BKIOYAeT MOPSAAOK BbIMOMHEHWS paboT € yKasaHWeM
MCTOYHMKA N5 ONpefenieHns NCKOMOTo napameTpa, 3afaHns no BapuaHTaMm, a Tak ke HeobXoAnMble
CrpaBoYHble MaTepuasibl, KOTOPble CNOCOOCTBYIOT aKTVBM3aLMy paboTbl CTYAEHTOB.

B meToanyeckmx pekomeHpaumsx rno npoBefeHW0 NabopaTopHbIX paboT BKIOYEH KpaTKui
TeOpeTUYEeCKUIA MaTepurasl, NopsA0K BbIMOHEHNS paboTbl, KOHTPO/bHbIE BOMPOCHI.

NabopatopHble BbLINOMHAKTCA B CrneyuasbHbIX Mankax, rhe YykasblBaeTcsi Tema, Lenu,
OCHaLLeHWe, a TaKXKe BbIMOHAKTCA 3CKU3bl NHCTPYMEHTOB M [e/1al0TCA HEOOXOAMMbIE pacyeThl.

BbinonHeHve obyyatommmcs nabopaTtopHbIX 3aHATUIA NPOBOAMTCA C LIe/bHO:

- (hopMUPOBaHMS NPAKTUYECKNX YMEHWUI B COOTBETCTBUM C TPeGOBaHMAMMU K YPOBHIO
MOArOTOBKM 06YyYatoLLMXCS, YCTaHOB/IEHHbIMW paboyeilt NporpaMmmon AUCUMIMIUHBI MO KOHKPETHLIM
pasfenam/ TeMam AUCUUNINHBI,

- 06006LLUeHMs,,  cucTemaTM3aumu,  YrnyobneHus,  3aKpenneHus  MonyYeHHbIX
TEOPETUYECKUX 3HAHWIA;

- COBEPLUEHCTBOBAHUSA YMEHWUA MPUMEHATb MOMYYEHHble 3HAHWA Ha MNPaKTUKe,
peann3aummn eqUHCTBA MHTENNEKTYa/IbHON U NPaKTUYECKOW AeATeNlbHOCTH;

- PasBUTUA MHTENNIEKTYaNbHbIX YMEHWUIA Yy OyayLUMX CreunaIucToB: aHa/IMTUYECKUX,
MPOEKTUPOBOYHbIX, KOHCTPYKTUBHBIX U Ap.;

- BbIpaboTKM TakMX MPOgecCUOHaIbHO 3HAYMMbIX KayecCTB, KaK CaMOCTOSTeNIbHOCTD,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKasd MHULMATMBA MPU PELUEHUN MOCTaB/IEHHbIX 3a4ay Mpu
OCBOEHMMN OOLLUMX KOMMETEHLMNIA.

B pe3ynbTate 0CBOEHUS AUCUMMIMHBI (hOPMUPYIOTCA Chnefytolime npogeccmoHanbHble (MK)
n o6wwe (OK) KomneTeHUnu:

MK 1.4. ®opmmpoBaTb MaKeT TEXHUYECKON AOKYMEHTauuu Ha pa3paboTaHHY MopAesb
3/1EMEHTOB CUCTEM aBTOMAaTU3aLUN.

MK 2.1. OcyuecTBNATL BbIOOP 060pYA0BaHNSA M 3NEMEHTHOIN 6a3bl CUCTEM aBTOMATU3aLMK B
COOTBETCTBUM C 3afaHneM 1 TpeboBaHVeM pa3paboTaHHON TEXHUYECKOWN AOKYMEHTaUUM Ha MOAeb
3/IEMEHTOB CUCTEM aBTOMAaTU3ALMMN.

MK 2.3. MNMpoBoAnNTb WCNbITAHNA MOAENN 3/IEMEHTOB CMUCTEM aBTOMaTM3auuu B peasibHbIX
YCNOBUSX C LieNbi0 NOATBEPXKAEHNS pabOTOCNOCOOHOCTM 1 BO3MOXHOM ONTUMM3ALLMNA.

OK 01. Bblbupatb cnocobbl peleHns 3ada4y  MpogecCUOHaNIbHON  AeATeNIbHOCTH,
MPUMEHWUTENIBHO K Pa3/IMYHbIM KOHTEKCTaM.

OK 02. OcyLecTBATb MOUCK, aHA/IM3 N UHTEPNpPeTaLMio MH(opMaLmmK, HeobXo4MMOon ans
BbIMO/IHEHNA 3aa4 NPOJPECCUOHANIbHOW AeATENbHOCTHU.

OK 03. lNnaHunpoBaTb M peasn30BbIBATb COOCTBEHHOE MPOMECCMOHANILHOE U JIMYHOCTHOE
passuTue.

OK 04. PaboTaTb B KONMEKTMBE W KOMaHfe, 3(MMEKTMBHO 0OLATLCA C KOJMIeramu,
PYKOBOLCTBOM, NOTPEOUTENSIMU.
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OK 05. OcywectBnaTb YCTHYHO Y MUCbMEHHYHO KOMMYHUKaLMIO Ha FOCY4apCTBEHHOM fA3blKe
C YYETOM OCOBEHHOCTEN COLManbHOr0 1 KyNbTYPHOIO KOHTEKCTA.

OK 06. MposABnATb rpaxxnaHCKO-NaTPMOTUYECKYHO MO3ULMI0, AEMOHCTPMPOBATL OCO3HaHHOE
noBefeHVe Ha OCHOBE TPaAMLMOHHBIX 06LLEeYe/I0BEHECKMX LEEHHOCTENA.

OK 07. CopeiictBoBaTb COXPaHEHWMIO OKPYXKAlOLLIEN Cpefbl, PecypcocbepexeHunto,
3PPEKTMBHO [eNCTBOBATL B Ype3BbIHYaHbIX CUTYaLUAX.

OK 08. Ncnonb3oBaTb CpeacTBa (M3NYECKON KynbTypbl A5 COXPaHEHMS U YKPEenneHus
3040pOBbA B Mpouecce MpPogecCMOHaIbHON AeATeNbHOCTU U NoagepXaHus HeobX04MMOro YpPOBHS
(h1314eCKOI NOLrOTOBNEHHOCTH.

OK 09. cnonb3oBaTb MHPOPMALMOHHbIE TEXHO/IOTMM B MPOGECCUOHASTbHON AeATeIbHOCTH.

OK 10. TMMonb3oBaTbCA MPOGECCMOHANIbHON [OKYMEHTaLUMEN Ha roCyAapCTBEHHOM MU
NHOCTPaHHOM A3bIKaX.

OK 11. MNMnaHMpoBaTb NpeAnpUHMMATENbCKYO AeATENbHOCTb B NPOMECCHOHaNbHON cdepe.
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OpraHuszaums 1abopaTopHOro 3aHATUA

NabopartopHoe 3aHATME LO/MKHO MPOBOAUTLCA B Y4ebHbIX nabopatopusax WanM crneluanbHO
060py0BaHHbIX MoMeLLeHUax (nnowaakax, nomMroHax v T.n.) - naboparopuu «ABTOMaTU3aLUN
TEXHOMOrMYECKNX NPOLLECCOB.

B cootBetcTBUM C TpeboBaHuam PrOC CMNO 15.02.14 OcHalleHne cpeacTeamu
aBTOMaTU3aLnMM  TEXHONIOMMYECKMX MPOLLECCOB M MPOM3BOACTB (N0 oTpacnsam) peanmsaumsa MNCC3
AO/MKHA 06ecrneynBaTh BbINOHEHME OOYy4YalOLMMINCA nabopaTopHbIX 3aHATUIN, BK/OYas Kak
0043aTeNlbHbIi  KOMMOHEHT — flabopaTopHble 3aHATMA  (C MCNONb30BaHWEM  MEPCOHA/bHbIX
KOMMNbOTEPOB).

BbinonHeHno nabopaTopHbIX 3aHATUIA NPeALIeCTBYeT NPOBEPKa 3HaHWIA 00yYatoLLmMXCs - UX
TEOPETUYECKON FOTOBHOCTU K BbIMO/IHEHMIO 3afaHNS.

NabopaTopHble ~ 3aHATMS MOFYT HOCWUTb PenpofyKTUBHbIA, 4YaCTUYHO-MOUCKOBbLIA 1
MOWMCKOBBIN XapakTep.

PaboTbl, HOCALME PenpoLyKTUBHbIA XapakTep, OT/IMYAOTCS TeM, YTO NPU UX NPOBELEHUN
obyvaroLimecs  Mosb3ytTCs NOAPOOHBIMM MHCTPYKUMSAMW, B KOTOPbIX YKasaHbl: Lefb paboThbl,
MOSACHEHWSA (Teopusi, OCHOBHbIE XapaKTepuCTUKW), 060pyLoBaHMe, annapatypa, marepuasibl U ux
XapaKTepUCTUKN, MNOPAAOK BbIMNOSHEHUA pPaboTbl, Tabnuupbl, BbIBOAbI (6e3 (hOopMYIMPOBKM),
KOHTPO/IbHbIE BOMPOCHI, y4ebHas 1 crneunanbHas nutepaTypa.

PaboTbl, HOCALLME YaCTWUYHO-NOWCKOBBIA XapakTep, OT/IMYaloTCa TeM, 4TO Npu KX
NpoBefeHNN 0byvaroLmecsd He MOMb3YHTCS NOAPOOHBLIMA WHCTPYKUMSAMW, UM He AaH MOpsfoK
BbIMO/IHEHNA HEOOXOAUMbIX [eACTBUMA, U OHW TPebyrT OT O00y4aloLMXCH CaMOCTOATE/IbHOIo
nogbopa 060pyaoBaHUs, BbIGOpa CMOCOO0B BbINOMHEHUSI Pab0Thbl B MHCTPYKTUBHOM M CNPaBOYHOM
nuTepatype v ap.

PaboTbl, HOCALWME TMOUCKOBbIA XapakTep, XapaKTepusyrTca Tem, 4TO obydarouimecs,
OMMpascb Ha WMEIOLIMECS Y HUX TeOpeTUYeCKMe 3HaHWUA, [O/DKHbl PELnTb HOBYH [AN1A HUX
npob6nemy.

Mpy nnaHWpoBaHUM  MPaKTUYECKMX 3aHATUA HeoOXO4UMO HaxoAuTb OMTUMasIbHOE
COOTHOLUEHME PenpPOAYKTMBHbIX, YaCTUYHO-MOUCKOBbLIX M MOWCKOBLIX PaboT, 4TOOblI 06ecrnevnTb
BbICOKWIA YPOBEHb UHTENEKTYa/IbHOM [esaTe/lbHOCTH.

dopmbl  OpraHu3auuy  obyuvaroLMXca Mpyv NPoBeAeHWM  1abopaToOpHbIX — 3aHATUN -
(hpOoHTasIbHAA, rpynnosas v NHANBUAYaNIbHaS.

Mpn poHTanbHOW (opmMe OpraHM3auuy 3aHATMIA Bce OOy4varoWwmecs  BbINOMHAOT
OLHOBPEMEHHO OfHY U Ty Xe paboTy.

Mpwv rpynnoBoii hopMe OpraHm3aummy 3aHATUIA OfHa 1 Ta XKe paboTa BbINOMHAETCA bpuragamu
Mo 2 - 5 YesnoBekK.

Mpy MHAMBMAY&IbHOW (DOPMe OpraHu3auuy 3aHATUA KaXXAblil 00y4aroLMInCa BbIMOSHSET
VHAVBUAYabHOE 3aJaHue.

[ns NoBbILWEHNSA 3PPEKTUBHOCTM NPOBEAEHUA N1a60PATOPHbIX 3aHATUIA PEKOMEHLYETCS:

- pa3paboTka CO0PHMKOB 3afaY, 3afaHunii N YNpaKHEHWIA;

- pa3paboTka KOHTPO/IbHO-AMArHOCTUYECKUX  MaTepuaioB [ KOHTpond  3a
MOArOTOB/IEHHOCTLIO  0OyYalOLMXCA K 1abopaToOpHbIX 3aHATMSAM, B TOM 4ucie B Qopme
rnefarornyecknx TeCTOBbIX MaTepuasioB [/1 aBTOMaTU3MPOBaHHOrO KOHTPONS;

- NOAYMHEHVE  METOAMKW  MPOBefeHWs  N1abopaTOpHbIX  3aHATWIA  BeAyLiMM
ANLAKTUYECKMM LieNsiM C COOTBETCTBYIOLMMM YCTaHOBKaMuM 06y4aroLLmMMes;

MeToanyeckme peKoMeHaaLMM No NPoBeeHN0 NabopaTopHbIX 3aHAT WA




JTabopaTopHas paboTa 1
Tema: 13mepeHne reoMeTPUYECKUX NapaMeTPOB TOKAPHbIX Pe3LioB.

1 Llenb pabotbl.

113aKpennTb 3HaHWA N0 TeMe «To4yeHne»

120O3HaKOMUTLCHA C KOHCTPYKTUBHbLIMU OCOOEHHOCTAMU PasINyHbIX
TUMNOB Pe3L,oB.

13MonyunTb NepBoHaYabHble HaBbIKM MO 3aMepy YrioB pesLa.

2 OcHalleHMe: Habop TOKapHbIX pes3uoB, npubop Aans 3amepa yrnos [MKP,
LUTaHreHUMPKY/b, N1aKaT, METOAUYECKME YKa3aHNS.

3 3agaHue K paborte.

31 BbluepTuTb CXeMy 06paboTKM pPe3LoM C yKasaHWeM ero yrnios.
3.2 3amepuTb Yrnbl pesua 1 3anonHnTb Tabnuuy 1.

3.3 OTBETUTb NUCbMEHHO Ha BOMPOCHI.

4 O6Lwme cBegeHnA.

4.1 OnemeHTbl pe3aHns Npu TOYEHUMW.

O6paboTKa MeTa/iIOB pe3aHVeM COMPOBOXAAETCA YAalNeHMEM C MOBEPXHOCTU 3aroTOBKU
Cnos MeTa/fla C LeNblo MONyYeHUs U3 Heé fetannm Heobxoaumonr (opmbl M pasmepos. [ns
OCYLLECTBNEHNA MpoLecca pe3aHns, Heob6XoAMMO, YTOObl 3aroTOBKA U PEXYLMIA WHCTPYMEHT
nepemMellaincb OTHOCUTENbHO ApYyr Apyra. B meTannopexyimx craHKax pasfvyalTt 2 Buga
ABVDKEHWIA: ABMXeHMe pe3aHus (rnaBHOE ABMKEHME), obecneymBarolLlee NPOLECC pesaHus, u
[BWXEHWE Mofayn, No3BoNAKOLLEe BECTM ero Mo BCeil MOBEPXHOCTU AeTaun.

Mpn TOYeHUN [OBWMXKEHWe pe3aHMAa — BpalwatenbHOe — COBepLUaeT 3aroTtoBka, a
[BV>KeHMe nogaym — nocrynarensHoe — pesey.(puc 4).

Ob6pabaTbiBaeMOli MOBEPXHOCTbIO Ha3bIBaeTCA NMOBEPXHOCTb AeTann, C KOTOPO CHUMaeTCA
cTpyxKa (puc 3). O6paboTaHHO NOBEPXHOCTLIO Ha3bIBAETCS MOBEPXHOCTb, 06pa3yemas nocne
06paboTKu.

MOoBEPXHOCTbLIO pe3aHUA Ha3blBaeTCA MOBEPXHOCTb, KOTOpas MNoOAy4vyeHa Ha
obpabaTbiBaeMOli AeTann HENOCPeACTBEHHO rNaBHON PeXyLLeli KPOMKOI pe3ua.

CKOpOCTbI pe3aHUs Ha3blBAaeTCA Be/MYMHA MNEepPeMeLleHnss B T[/1aBHOM [ABVKEHUU
rNaBHOM PeXyLleil KPOMKN MHCTPYMEHTa OTHOCUTENbHO 06pabaThbiBa€MO NOBEPXHOCTY 3a ef,.
BpeMeHU (PUCYHOK 3).
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\ :L m/My (1)

roe
D - gnameTp 06pabaTbiBaeMOli NOBEPXHOCTH.
N — uncno 060pOTOB AETANIN B MUHYTY.

Mopayein (S Mm/06) HasbIBaETCA BENIMUMHA MEPEMELLEHUS peXyLLen KpoMKKM pesua 3a |
o6opoT fetanu. B 3aBMCUMOCTY OT HamnpasB/ieHUA pa3/inyatoT NPOLOJbHYIO Nojady — BLO/b
LLeHTPOB, MOMepeYHyo — NeprneHANKYNSPHO TIMHUN LLEHTPOB.

FnybuHa pes3aHna (t MM) - 3TO Be/IMYMHA CHMMAEMOrO C/I0S 3a Of4WH NPOXOL,
M3MepeHHas neprneHAnKynsapHo 06paboTaHHON NOBEPXHOCTH.

t= D__d (2)

2

roe

D — rameTp 3aroToBKY 10 06paboTKM.

d— amamveTp 3aroToBKM Moc/ie 06paboTKN.

4.2 Tunbl pesuos.

[ns BbINO/IHEHMA Pa3/InYHbIX PaboT NPUMEHSAIOTCA pe3libl COOTBETCTBYHOLNX TUMOB.
B 3aBMCMMOCTU OT PacnosiOXXEHUSA T1aBHOW PeXyLLeil KPOMKM BCe peslbl NOApasfenstoTcs Ha
npaeble ¥ NneBble (pUC 2), B 3aBUCMMOCTM OT TUMNa FOMI0BKA MOTYT ObiTb MPsiMble U OTOTHYTbIE,
M30rHYTbIE U C OTTAHYTOI rO/I0BKOMA.

[Ons npofONbHOTO TOYEHUA HApPYXHbIX LUINHAPUYECKUX TMOBEPXHOCTEN Cyxar
NpsiMble MPOXOAHbIE pPe3lbl; eCIM HY)KHO Mnofpe3aTb TOpew, TO WCMOMb3YHTCA MPOXOAHbIE
OTOrHYTble WM NOApe3Hble pesubl. [ns OoTpe3ku peTanen M NPOTOYKM KaHaBOK CyXar
OTpe3Hble U Npope3Hble pe3ubl. PacTouyHble NPUMEHATCA AN 06paboTKM OTBEPCTUNA,
pe3bb0oBble — A5 Hape3aHUst pe3b6Obl, (PACOHHbIE — AN 06PabOTKMN PACOHHbLIX MOBEPXHOCTEN.

4.3 OCHOBHbIe YaCTW 1 3NEMEHTbI pesLa.

Pesel, cOCTOMT U3 TO/IOBKK U Tena (4epXaBku). OCHOBHYIO paboTy pe3aHus BbINONHAET
rofioBKa pesua, KoTopas 3arayvBaeTcsi OnpefesieHHbIM 06pa3om. Teno pesua CAYXUT Afs
KpensieHns ero Ha CTaHKe.

OCHOBHbIMW 3/1eMeHTaMu FON0BKK pe3La ABNATCA (PUCYHOK 1):

a) nepefHAs NOBEPXHOCTb — NMOBEPXHOCTb, MO KOTOPOW CXOA4UT CTPYXKKa,;

0) 3afHMe NOBEPXHOCTWU — MOBEPXHOCTU, ObpalleHHble K 3aroToBke. [NnaBHas 3afHAsA
obpalleHa K NOBEPXHOCTN pe3aHusi, BCoMoraTenbHas — K 06paboTaHHO NOBEPXHOCTU AeTau;

B) rNaBHas pe>kyllias KpOMKa — JIMHUS NepeceyveHns rnaBHON 3afHen v nepeaHen
MOBEPXHOCTU;

r BCNomoraTesibHas peXkyliasd KpoMKa — JIMHUS nepecevyeHmns BCromoraTe/bHOM
3afHel 1 nepeaHeli NOBEPXHOCTU;

L) BEpLLUNHA — MECTO COMPSHYKEHWUS rN1aBHOM M BCIOMOraTe/lbHOW PeXxXyLnX KPOMOK.

4.4 Yrnbl pesua.

B3avMHOe pacnonoXxeHne pexyLumMx KPOMOK, nepefHeld M 3afHEN NOBEPXHOCTeW
pes3ya, a TakXe WX TMNOM0XEeHNe OTHOCUTEeNbHO 06pabaTbiBaeMOi MOBEPXHOCTN U
MOBEPXHOCTU pe3aHns XapakTepu3yeTcsi BE/IMUYUHONM Yr0B, COBOKYNHOCTb KOTOPbLIX Ha3blBaeTcs
reomeTpuren pesua.

NnaBHble Yrabl pesya paccMaTpuMBarTCA B T[/1aBHOW CEKYLUEN MNMNOCKOCTU —
MA0CKOCTW, NepneHAVKYSPHON NPOEKLMN FNaBHOW pexxyLell KPOMKIM Ha OCHOBHYHO N/I0CKOCTb.

OCHOBHasi MMOCKOCTb — 3TO TMJIOCKOCTb, MNPOXOAdAllas Yepe3 OCHOBaHME pesla
napansiefisHo NPOAONLHOMY ¥ NOMEPeYHOMY ero nepeMeLLLeHNAM.

MNOCKOCTbI pe3aHMs Ha3blBAeTCA MI0CKOCTb, KacaTe/bHas K MOBEPXHOCTU pe3aHns u
MPOXoAsLLas Yepes rNaBHy pPexyLLyto KpOMKY.

Ecnu pacceyb pesel, rnaBHOW CeKYLLEN NNOCKOCTbIO, TO MOXHO YBUAETH CleaytoLiue
yribl pe3ua.
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CNaBHbIN 3afHWUI Yron o — 3TO Yroa MeXAy rnaBHOW 3afHeN MOBEPXHOCTbI U
MNOCKOCTbIO pe3aHus.

CNaBHbIN NepefHUA yron y — 3TO Yron MexfAy KacaTe/llbHOW K MOBEPXHOCTU U
MNOCKOCTbIO, NEeprneHANKYNAPHOA K  MJIOCKOCTU  pe3aHns, Yy OblBaeT  MONOXUTE/bHbIM,
oTpuLaTeNibHbIM, 1 paBHbIM 0.

Yron 3a0CTPeHNsa B — 3To yron Mexay nepeaHein n 3afHeil NoBEPXHOCTAMM.

Yron pe3aHunsi & — 370 Yrosl MeXay Ma0CKOCTbI0 pe3aHns u nepesHeli NOBEPXHOCTLIO.

Mexay yrnamu cyLlecTByeT 3aBUCUMOCTb:

a+pB+y=90°

d + y=90° (3)

a+p=9

Tenepb NpeAcTaBUM TOKapHbIA pesel, B paboyem MOJSIOXKEHWUM Ha CTaHKe W B3I/IIHEM Ha
Hero csepxy. Mbl yBUAUM YI/bl B M1aHe, UTpatoLLMe raBHyo posib B MPOLECCe pe3aHus:

["NaBHbIN yron B NjaaHe @ — yron Mexay HanpasfieHMeM nofgayvn nu npoekuuneid rnaBHom
peXxyLueii KPOMKN Ha OCHOBHYHO M/I0CKOCTb.

BcnomoraTesnbHbIA Yyron B NnaHe @1 — yron Mexay npoekumMsMm Ha OCHOBHYHO MI0CKOCTb
BCMOMOraTe/IbHOM peXxxyLeii KpOMKIM 1 HarpaBieHneM nogayn.

Yron npu BepLliMHe B MNJaHe € — 3TO Yron MeXAy NPOeKUMAMU pexyLinx KPpOMOK Ha
OCHOBHYO MJIOCKOCTb.

Yrnel pesua HasHayawTCca B 3aBMCMMOCTM OT Buaa o06paboTku, martepuana
3aroToBKM 1 pe3ua.

Yron o Ccnoco6CTBYeT YMEHbLUEHWUIO TPeHUs MexAy pe3uoM W 3aroTOBKOMA.
OO6bI4HO a = 6 — 15°.

Yron y BanseT Ha npouecc pesaHus. Mpu y > 0 pesew, nerye BXOAUT B MeTa/l, MeHbLLe
CU/bl pe3aHuns, HO MPOYHOCTb FO/IOBKM pe3ua ymeHblaetca. MNpu y < 0 obpabatbiBaemblii
mMatepuan CuibHO [AethOpMUPYETCSs, YBENMUMBAETCS pPacxof MOLLHOCTW, BO3pacTatoT CU/bl
pesaHuns, HO NMPOYHOCTb FO/I0BKM pe3Lia BblLLE.

Yrnbl B NiaHe BAUAKOT Ha TONWMHY W LUMPUHY cpe3a, CrefoBaTelbHO Ha npouecc
06pa3oBaHuns CTPYXKKW.

MpaBunIbHO Ha3HaYeHHble Yr/bl pe3ua obecrneynBatoT ONTUMabHbIE YCI0BUSA ero paboThbl
N YBEIMUMBAKOT CPOK CYXObI.
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5 MNMopAfoK BbINO/IHEHNA PaboThl.

51 3anucaTtb HaMMeHOBaHMe, Lefb paboTbl, OCHaLLEeHNe.

52 O3HaKOMWUTLCS C KOHCTPYKUMEN MPeasioKeHHbIX Pe3LoB 1 ONpeaenuTb UxX Tun
(ymMeTb MoKasaTb BCe 3/1EMEHTbI FO/I0BKM pe3Lia).

53 HapucoBaTb cxemy paboTbl pesua, YKa3aHHOro nperofasatefieM, C YKa3aHueM
YyrnoB B nnaHe ¢, @i, €, AaTb CeYeHUe rNaBHOM CeKYLLe MNAOCKOCTM M NOKasaTb rNaBHble
yrnbl a, B, y, d.

54 HaueptuTb Tabnuuy 1 v 3anoNHWUTL €€, ANA Yero 3aMepuTb yrabl y, o, @, @1, A
COrNacHO MHCTPYKUUM B NpuioxeHunm B; yrabl B, & u nogcumtate no qopmynam (3).
CeyeHuve fepXXaBKy 3aMepUTb LUTAHTEHUMPKYEM, MaTepuan pexxyLleid 4yacTu NpoMapKMpoBaH Ha
[epXxaBke peslia. YCTPOMCTBO npubopa 415 3amMepa Yrnos npuvBeAeHO B NpunoxeHue A. TexHuka
6e30MacHOCTV 1 Npasunia paboTbl ¢ NPUOOPOM B NpuioXeHue b.
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55 OTBeTUTb NMCbMEHHO Ha BOMpochkl 7.5, 7.6;
56 OdopmnTb paboTy 1 cAaTb NPenoaaBaTesto.

6 BbiBog
Crenarb aHa/IM3 NMOYyYEHHbIX YI/I0B pe3Lia M BO3MOXHOCTb ero A/1 KOHKPETHON 06paboTKu.

7 KOHTpPO/IbHbIE BONPOCHI

7.1 TIpy HAMYMM KaKnX [BVKEHWIA BO3MOXEH NPOLLECC pe3aHns?

7.2 Kakue ABMKEHUA COBEpLUAOTCA NPU TOYEHUN?

7.3 Kak BNMSET Ha NpoLecc pe3aHuns NepeaHnin yron y?

7.4 [1ns Yero Ha pe3Lie BbINOMHAETCS 3a4HWIA yron o?

7.5 Kakyto paboTy MOXHO NPOV3BOAMTL BalMM pe3uoM? [ns Kakoii 06paboTKu, Y1CTOBOM
WM YepHOBOW, MOXET ObiTb MpUMeHeH Ball pe3el? O60CHOBaTL MCXOLA MX CBOWCTB marepuana
PEXYLLEN YacTu pesLia.

7.6 PaclumdpoBaTb MapKy pexxyLLei YacTu pesua.
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JTabopaTopHas paboTa 2
Tema: 3MepeHne reoMeTPUYECKNX NapaMeTPOB N KOHCTPYKTUBHbIX
pasmepoB cBepna

1 Llenb paboThbl

11 3akpenuTb TeOpeTUYecKMe 3HaHNsA Nno Teme "CeeprieHme"

12 O3HaKOMUTBCA C KOHCTPYKTUBHBLIMW OCOGEHHOCTSAMU  CrMpasibHbIX CBEpPn M KX
reomMeTpue.

13 O3HaKOMUTbCS C MeTodaMn W3MEpPEeHWst YrnoB CBepna M KOHCTPYKUMEH MepuTeNbHOro
WNHCTPYMEHTA.

2 OcHalleHne: Habop CBeps, WTaHreHUMPKY/b, YIIOMep YHUBEPCA/TbHbIN, METOANYECKME
yKasaHus.
3 3agaHue K pabote

3.1 W3yunTb KOHCTPYKTUBHbIE OCOGEHHOCTU NPEL/I0XKEHHbIX CBEP/
3.2 BbINOMHAUTL 3aMepbl 1 3anonHUTL Tabunuy 1.

3.3 BbluepTuTb 3CKK3 CBEpNA.

3.4 OTBETUTbL Ha BOMpPOChbI

4 O6Lwpe cBefeHUA

CsepnieHne npefHasHayeHo A5 NOAyyYeHWs oTBepcTuii 10 — 12 kBanuteTa TOYHOCTU U
lwepoxoeatocTn Ra =12,5 — 3,2 mkM. O6paboTka NPON3BOANTCA HA CBEP/IN/IbHBLIX CTaHKaX, rae
[BVXeHue pe3aHna (BpalyaTesibHOE) U ABUXeHWe nojayu (MocTynartesibHOe) COBEpLUAEeT CBEPSO,
3aroToBKa YCTaHaB/IMBAETCA HeMOoABVXHO. [pMMEHAIOTCA pas3nnyHble BUAbl CBepn. Havbonee
pacnpocTpaHeHHbIMU ABMSKOTCA CnupasnbHble cBepna (pucyHok 1). Ceepno saBnsietcs 6onee
CNIOXXHBIM WHCTPYMEHTOM, YeM pesel,. OHO MMEET 2 pexyLine KPOMKM N nepembluky. NepefHas
MOBEPXHOCTb CBep/ia BUHTOBas A5 06ecrnevyeHUs 0TBOAA CTPYXKW U3 OTBEPCTMSA. 3afHsAs
MOBEPXHOCTb MOXET OblTb KOHWMYECKOW, BUHTOBOM, MIOCKON. Paboyas yacTb cBepna AennTcs Ha
PEXYLLYIO W HanpasnstoLlleo (KaimopyloLlyto), KoTopas AN YMeHbLUeHUS TPeHWUs [enaetcs C
06paTHbIM KOHYCOM. B rnaBHOI ceKyLeid NAOCKOCTY CBEpPO MMeeT (hopmy pesua C NpucyLwumm
emy reomeTpuyecKMMM napameTpamu. [NaBHbIA MepefHUA yron ceBepna paccMaTpuBaeTcs B
MNOCKOCTU MNEePNeHANKYNAPHOM pexyLleld KPOMKe, [flaBHblA 3afHUA yron — B MNJIOCKOCTU
napasiefibHoM 0cK cBepsia. AT Yr/bl NePeMEHHbI BLO/b PeXYLLEe KPOMKU (PUCYHOK 2)
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PucyHoK 1 — YacTn n aneMeHTbl CMpasibHOro ceepna

PUCYHOK 2 — ¥YT/Ibl pexyLLeil KPOMKY CBepAa.
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PucyHoK 4 — ®opMbl NOATOYEK CBepI:

1 — HopmanbHas(oanHapHas) 6e3 noaToYek 0603HavaeTcst 6YKBOi H ana cTanbHOro NnTbS,
YyryHa; 2 — ofiHapHas C NOATOYKON nepeMbluky (HIT) Ans CTaNbHOTO INTLS C G5 A0 50 Kre/Mm? ¢
HECHATOW KOPKOW; 3 — ofMHapHas C MOATOYKON MNepeMbluKU M neHTouku (HIMJ1) gna ctanm m
CTa/bHOTO /INTHA C O 40 50 Krc/MM? CO CHATO KOPKOIA; 4 — [BOIHAaA C MOATOUKONA MepeMblyKy
(M) AnA CTaNbHOrO NUTbA C Oy 6onee 50 Krc/MM? C HECHATON KOPKOIA M UyryHa C HECHSTOV
KOPKOW; 5 — IBONHasA C NOATOUKON MepeMbluKM U NIeHTOUKN (A1) ans ctanv n CTabHOro INTbS
0, 60n1ee 50 Krc/MM? CO CHATOM KOPKOVA 1 YyryHa co CHATO KOPKOIA.

MepefHUiA yron y YyBeNWYMBAETCA C YyhaleHWeM OT OCU CBepna, 3afHuii yron a —
YMEHbLLLAETCA. TO MOXKET MPUBECTU K OTPULLATENLHOMY 3HAUYEHWIO YINa Y Ha NepemMbluKe, U K o =
0 Ha NeHToYKax, YTO yXyfALaeT npouecc pesaHusa. Kpome nepefHero v 3afHero yrnos, CBepsio
XapaKTepmn3yeTcsa YroM Hak/ioHa BUHTOBOW KaHaBKM ) Yr/IOM Npu BePLUMHE 2@, YI/IOM HaK/10Ha
nepemblYKn Y 1 Yrnom 06paTHON KOHYCHOCTM @' - w =18° — 30°; Y =55°; @ =2° - 3°; 20
= 116° -120°.

PexyLyas 4acTb CBep/iia MOXET UMETb OAWMHApPHYI WM [BOMHYIO 3aTOYKY (PUCYHOK 3),
MOATOYKY MEPEMbIYKM W JIEHTOYKKW. [lBOMHAas 3aToyka M MOATOYKM YMEHbLUAKT TPEeHMe,
YNPOYHAKT CBEP/IO 1 NOBLILIAKT CTONKOCTb (PUCYHOK 4).

5 MNMopsaoK BbINO/HEHUA PaboThI

1 3anucatb TeMy, Lenb paboT, OCHALLEHME.

2. V13y4nTb KOHCTPYKTUBHbIE 0COBGEHHOCTM NPEeAIOXEHHbIX CBEP/I.

3. [Mpomn3sBecTi 3aMepbl, COraCHO NPUAOXKEHMS A 1 3anoNHUTbL Tabnuuy 1.
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Tabnmua 1

Yrnbl cBepna
Ma Ain LI A P
@ | vHa nameTp
Tun Tepuan o NpuHa i
. | opma paboueii cBepna Z
cBepna pexxyLLen JIEHTOYKN a
3aTOYKN | YacTu M| Q
yacTtu MM
MM M
1
2.
3.

[vameTp cBepria 3aMepsieTcs Mo YrosikaM CBEp/a LUTAHrEHLVPKY/EM.
YTon o) 3aMepSIETC M0 HaK/OHY OTTeYaTKa IEHTOUKM, /1 Yero CBEP/Io COBMELLIAKOT C KPaeM /incTa

ByMmaru, 1 NPoKaTbIBAKOT CBEP/IO MO MINCTY, a 3aTeM Yro/ 3aMepstoT TPAHCMOPTUPOM UMK YT/IOMEPOM.

5.4 BbluepTUTb 3CKN3 CBEP/Ia NO YKa3aHUIO NpenojasaTens U NnokasaTb BCe ero Yribl.
5.5 OTBETUTbL Ha KOHTPO/IbHbIE BOMPOChI, MMCbMEHHO Ha BONpockI 7.3, 7.4.

5.6 Cpenartb BbIBOA,.

5.7 OthopmuTb OTYET U CAaTb NpenogasaTento.

6BbiBOg,
Cpenatb cpaBHEHME NOMYYeHHbIX AaHHbIX C 0OLLMMY peKOMeHAALUAMN.

7 KOHTpO/IbHbIE BONPOCHI

71  Kakue gBMXEeHNS COBEpPLLIAKOTCA NMpKn CBepIeHN 0TBEPCTUA?

7.2  CKO/NbKO pexyLLmX KpOMOK UMEeEeT cnupasibHOoe CBepno?

7.3 TMoyemy cBepno He 06ecneymBaeT BbICOKOW TOYHOCTU U YACTOTbI 06paboTKN?
7.4 Tlo4yeMy CBep/10 MHTEHCUBHEE M3HALLMBAETCA MO Yrosikam ?

75 Kak M3MeHSA0TCA NepesHUiA 1 3aHWIA Yr/ibl CBepa BAO/b PEXYLLEA KPOMKIN?
7.6 Kak BnmstoT Ha paboTy cBep/a BuA 3aTOUKM PEXKYLLIER YacTh U NOATOYKN?
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JTabopaTopHas paboTa 3
Tema: MamepeHne reoMeTpUYecKMx napamMeTpoB U KOHCTPYKTUBHbIX
pa3mepoB pa3BepToK.

1 Llenb paboTbl

14 3akpenuTb TEOPETUYECKME 3HaHWNSA No Teme "Pa3BepTbiBaHMe"

15 O3HaKOMUTLCS C KOHCTPYKTUBHBIMM OCOGEHHOCTAMM Pa3BepToOK M CrnocobamMm KOHTPOSIS
NX YT NOB.

2 OcHallleHVe:  Habop  pa3BepTOK,  MMWKPOMETP,  LUTAHreHUMPKYNb,  Yr/oMep
YHVBEPCA/TbHB IV, YTTIOMED MHCTPYMEHTa/IbHBIIA, N/aKaT, METOANUECKME YKa3aHS.

3 3afaHue K paboTe

3.4 BbINOMHUTL 3aMepbl 1 3aN0NMHUTL TabuLy.

3.5 BbluepTnTb 3CKM3 pa3BepTkM (MO yKasaHWIO Mpenofasarteni) U yKasaTb Ha HeM 4acTu
pa3BepTKU 1 ee YI/bl.

3.4 OTBeTUTbL Ha KOHTPO/bHbIE BOMPOCHI

4 O6Lume cBefieHUA

PaseepTbIBaHMe — 3TO npoLecc 06paboTKM 0TBEPCTUI pa3BepTKaMU.

ABNseTCcs 006bIYHO OKOHYATENbHOW 06pabOTKOWM, TakK Kak No3BONSET MNONYYNTb OTBEPCTUE 6
— 9 KBa/IMTETA TOYHOCTU W LIepoxoBaTocTb R, 0,8...1,6 MKM.

3T0 0becneymBaeTca TeM, YTO MOJ pa3BepTbiBaHME OCTaBnfeTcs Manblid npunyck (0,25 +
0,05 Mm), y pa3BepTKu 60/bLLee YKCOo 3yObeB, YeM Y 3eHKepa

(z =6 + 8), N MeeTCa UMINHAPUYECKAS NIEHTOYKA HA KaIMOpytoLLeid 4acTu, y KOTOpOi o =
0 n noatomy npu paboTe OHa 3ayumlLiaeT TOBEPXHOCTb OTBEPCTMSA, Cpe3as OCTaBLUMECH
MUKPOHEPOBHOCTM!.

Pa3BepTkM OblBAIOT LE/MbHbIMA W COOpPHbIE, C NPAMbIMA M BUHTOBLIMU KaHaBKamu,
HacafiHble M XBOCTOBble, MaLUMHHbIE U PYYHble, AN UWINHAPUYECKMX Y KOHUYECKMX OTBEPCTUIN.
Ocob6eHHOCTAMUN pa3BepTOK ABMSETCA ANMHHAA paboyas 4acTb, UTO OGECNeyvmBaeT MX XOpOLLee
Harpas/ieHVe 1 LLeHTpMpPOoBaHue No obpabaTbiBaeMOMY OTBEPCTUHO.

PexkyLas 4acTb pa3BepTKM BbIMOSIHEHA MOJ, YI/I0M @, BE/IMYMHA KOTOPOro 3aBUCUT Kak OT
marepuana pasBepTKM 1 3aroTOBKWU, TaK U OT BUAa OTBepCTUsA (rnyxoe Wam CKBO3HOe). lMepefHuiA
Yron y YACTOBbIX Pa3BepTOK OObIYHO paBeH HY/O, 3afHWIA Yron BblOMpaeTCs B 3aBUCMMOCTU OT
mMarepuana 3arotToBKM M pa3BepTKW. YT0/1 KaHaBOK Y pas3BepTOK yalle paBeH Hyno. O6wmin Bug
pa3BepTKMN faH Ha pUCYHKe 1.

Pa3BepTKM M3roTaB/MBaAtOTCA W3 WHCTPYMEHTa/IbHbIX CTafiell M TBepAoro cnjasa c
UWINHAPUYECKMUN 1 KOHUYECKUMW XBOCTOBMKaMM

[nsa ypobcTea 3MepeHns peasibHOro pasMepa pasBepToK MUKPOMETPOM MX U3rOTaB/IMBAKOT
C YETHbIM YMCOM 3ybbeB. Tak Kak Npy paBHOMEPHOM LUare Mexkay 3yobsMu pa3BepTKM BO3MOXHa
orpaHka 06paboTaHHOro OTBEPCTMS, TO Y pPa3BepTOK 3yObs BbIMOMHAKTCA C HepaBHOMEPHbLIM
OKPY>KHbIM LLIAroM.
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PucyHok 1

5 MopsiaoK BbINOAHEHUS PaboThI

51 3anwucatb Temy, Liefib paboT, OCHaLLEeHMe.

52 W3yunTb KOHCTPYKTVBHbIE OCOGEHHOCTU NPeIOKEHHbIX Pa3BepTOK.
53 Tlpown3BecTy 3aMepbl U 3anoHUTb Tabnuuy 1.

Tabnmua 1
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YI/bl Pa3BEPTOK O U Y 3aMepPUTb MHCTPYMeHTa/IbHbIM yriiomepom (MpunoxeHvie A 1 B). anameTp

pa3BepTKN 3aMepUTb MMKPOMETPOM MO LMMHAPUYECKOMY Y4yacTKy KainopyroLleid yacTu, AMVHOBbIE
pa3vepb! 3aMePUTb LLITAHTEHLIMPKY/EM.

yactu?

5.4 BbINOMHUTL 3CKU3 Pa3BEPTKU MO YKa3aHWIO NPerojasatesia 1 roKasaTb YacTu U YI/bl.

5.5 OTBETUTbL HA KOHTPO/IbHbIE BOMPOCHI.

5.6 Cpenatb BbIBOZ,. B BbIBOAE CAenatb 060CHOBaHME NPYMEHEHUSA U3YyYaeMbIX PasBepPTOK.
5.7 OthopmunTb paboTy 1 cAaTb NpenogasaTesto.

6 KOHTpoNbHbLIE BOMpOChI

6.1 C KaKoWi LeNbH Yncno 3ybbeB pa3BepTKM AenaroT YeTHbIMU?

6.2 1151 Yero y pa3BepTKuM fenaeTcs HepaBHOMEpPHbIN war?

6.3 3a cyeT Yero pasBepTKa 06ecnevnBaeT NnosyveHne 601ee BbICOKOM TOUHOCTW OTBEPCTUIA?

6.4 C Kakoi LeNblo y pa3BepTKM BbINOHAETCA LWIMHAPUYECKUIA YHaCTOK Ha KannbpyoLLei
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JTabopaTopHas paboTa 4
Tema: 13yyeHne reoMeTpUYeCcKMX napameTpoB pes.

1 Llenb pab6oTsl

1.1 3akpenuTb TeOpeTUYecKMe 3HaHWNA No Teme "dpesepoBaHne”

12 O3HaKOMUTLCA C KOHCTPYKTUBHBLIMU OCOBEHHOCTAMM Pa3/InyHbIX TUMOB (pes.

1.3 OsHakOMWUTBCA C MeTodaMu 3amepa Yr/oB (hpe3 W KOHCTPYKUMEA MepUTENbHOro
NHCTPYMEHTA.

OcHauleHme: Habop (pes, LWTAHTEHUMPKY/b, YINOMEP WHCTPYMEHTaNbHbIA, YrioMep
YHMBEPCA/IbHbIN, M1aKaT, METOANYECKOE YKa3aHUSI.

3afaHune K paboTe

31 WV3yunTb KOHCTPYKTMBHbIE OCO6EHHOCTU NPEA/IOXKEHHbIX (hpes.
3.2 BbINOMHWTL 3aMepbl 1 3aM0/HUTL Tabnuupbl 1 1 2.

33 BbluepTuTb 3CKM3 (Ppe3bl C yKasaHMEM eé Yr/IoB.

4 O6uyme cBefeHUs

®pesepoBaHVe SBMISETCA OAHUM M3 CaMbIX PacrpoCTpaHeHHbIX METOA0B 06paboTKK, KOTOpoe
obecneumBaeT BbICOKYIO MPOM3BOAMUTENLHOCTL W MOMTyYeHUe feTasel [OCTaTOYHO MpaBU/bHOM
reoMeTpuyeckor opmbl. ®Ppesbl  NPUMEHAOTCA A1 06pabOTKM  M/IOCKOCTER, Na3oB €
MPAMONIMHENHLIM 1N BUMHTOBBLIM Hanpas/AOLWMMA, LIULEB, Ten BpalleHWs, paspe3ky 3aroTOoBOK,
06pa3oBaHusi pe3bbbl U MONyYeHUst PaCOHHbIX MOBEPXHOCTEN. MPOMbILLIEHHOCTLIO BbIMYCKaeTCA
LUIMPOKas HOMeHKNaTypa (hpe3, BCE MHOroobpasve KOTOPbIX MOXHO CBECTU K 2 rpynnam: Qpesbl
Lie/IbHble 1 CO0pHble. KOHCTPYKLMM (hpe3 pasHoo6pasHbl. MpocTenwmmm SBASKOTCA LUINHAPUYECKME
(pesbl. LnnuHgpuueckme dpesbl NPeacTaBnsaoT CcOB0M  LUMAMHAPUYECKOE Teno BpaweHus ¢
BMHTOBbIMW KaHaBKaMW /11 CXOfAa CTPYXKKM, Npope3aHHbIMU Ha 60KOBOIN MOBEPXHOCTW LWAMHAPA, U
3y6bAMU, NMEIOLLMMI pexXyLLiMe KPOMKW. BUHTOBasA (opma 3y6beB 0becneumBaeT nnaBHOCTb B paboTe,
YMEHbLLUAET yaapbl 1 Buopaummn. Takue hpesbl UCMONb3YOTCS AN 06paboTKM NIOCKOCTENA.

[nsa 06paboTKM MMOCKOCTEN MCMONb3YIOTCA TakXke TopueBble (pesbl, Y KOTOPbIX 3Yy6bs
pacronoXeHbl Mo TOPLEBON MOBEPXHOCTU. [Ma3bl 06pabaTbiBatOTCA AUCKOBLIMU (Ppe3amu, KOTopble
MOryT ObITb Na30BbIMW, 2-X CTOPOHHUMW N 3-X CTOPOHHUMU. Y MOCNeAHUX 3yObsi PacnofioKeHbI He
TO/IbKO MO UWIMHAPUYECKON, HO M Ha TOPLEBbIX MOBEPXHOCTAX. Ppesbl ANs pacrnuioBKA MeTanna
Ha3bIBaKOTCSA NUNAMW.

B 3aBucumocTM OT (hopmbl 3yba (pesbl AensTca Ha (pesbl C OCTPOKOHEUHbIMU U C
3aTbl/IOBaHHbLIMY 3yObAMMW. [JOCTOMHCTBOM (Dpe3 C 3aTblIOBaHHLIMU 3YObsIMW ABSETCSH COXPaHeHMe
npoguns nNpu nepeTovkax WX Mo nepegHei MoBepxXHOCTU. Ppe3bl C OCTPOKOHEYHbIMU 3YObAMU
3aTauMBaloTC B OCHOBHOM MO 3afHeli NOBEPXHOCTM. MO CpaBHEHWIO C 3aTblIOBAHHLIMW OHU UMEHT
PS4 NPEeVMYLLECTB: NPOLLe B W3roTOB/EHUM, O6eCcreumBatoT MnoslydeHne 60siee BbICOKOIO Kiacca
4MCTOTbI 06pabOTaHHON MOBEPXHOCTW, MMEKOT 60/ee BbICOKYK) CTOMKOCTb. V3BECTHbI TpU Tuna
OCTPOKOHEYHbIX 3yObeB: Tpanelenaa/ibHble, Napabonmyeckme, yeuneHHole (PUCYHOK 1).
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a)
PVCYHOK 1 — 1 UMbl OCTPOKOHEYHbIX 3yObeB

a) TpaneuenianbHas thopma; 6) —I——
napabonnyeckas popma; B) C ABOWHOW CMNHKOW

4.1 MeoMeTpUYECKMe NapameTpbl PeXyLLE YacTu dpesbl

4.1.1 UnnnHppuyeckas gpesa (pUCyHOK 2)

[naBHbIA NepeaHUiA yron ¢pesbl Y U3MEPAETCs B NIOCKOCTU A — A, NeprneHanKyNsapHON K
[NaBHOW PeXyLLIei KPOMKe B pacCMaTpyBaeMon TOUKe.

[NaBHbIA 3afHWIA Yron O 3amepsieTcs B TOPLEBOM MNAIOCKOCTW, NEPneHAMKYNSPHOW K OCK

(hpesbl.
Mexay yrnamm B HOpMa/ibHOW 1 TOPLLEBOM MIOCKOCTAX CYLLECTBYET 3aBUCUMOCTb:

tgy=tgy’-cosw
tga=tga,-Ccosw
rfe w — Yros Hak/ioHa 3y6beB (ppe3bl K oCu

Y uMnnMHAprYecKnX (pes 13 bbICTPopeXxyLLEen ctanein o = 12° + 20°,
y =5° +25° u3 tBepgoro cnnasay = — 15° + 15°, a = 8° + 20°, w = 20° + 45°.

A-A
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PUCYHOK 2 — T€0OMETPUYECKME 3N1EMEHTbI PEXYLLIE YaCTW LMINHAPUYECKOI (pesbl

4.1.2 TopueBas pesa (pUCyHOK 3).

Yron y un o TopueBor (pesbl ONpesenstTca Takke, Kak U UMANHAPUYECKON, B TOPLIEBOW 1
HOPMaJ/IbHBIX MJI0CKOCTSAX.

3aBMCMMOCTb MeXay yrnamu onpegensercs hopmynamu:

tgy=tgy’ -sin@+tgw - cos @

_lga,
sin

e @ — rNaBHbIA Yrosn B NnaHe;

() — Yro/1 HaK/I0Ha rNaBHOM peXXyLLeil KpOMKM.

@ = 10° + 30° — npy HeJOCTaTOYHO >ecTKoin cucteme CIA/, T.K. B 3TOM C/yyae MeHbLUe
TO/ILLMHA Cpe3a, Bbllle CTOMKOCTb (hpesbl M KayeCcTBO 06paboTku. Ho npu mManbix @ 60/blue oceBast
cuna pesaHuns, NO3TOMY Mpu (hpe3epoBaHMN HaMPOXOA

@ = 45° + 60°. Kpome 3Toro g1 ynpoyHeHus 3yba AenaroT NepexofHyto KpoMKY

tga

f=1-2wmMmnog yrnom j, :%j

BcnomoratenbHbIid yron B nnaHe @p = 2° + 8°, yron Hak/oHa rNaBHOW pexyLueli KpOMKM A
B/IUSIET HA MPOYHOCTb M CTOMKOCTb 3y6a. pu MOMOXWTENbHOM 3Ha4YeHWM A MPOYHOCTL 3y6a
noBbILwaeTcs, 3y6 60/1ee NaaBHO BXOAMT B 3arOTOBKY, HO NPV 3TOM YBE/IMYMBAKOTCA CUJ/Ibl Pe3aHNs Y
pacxof, MOLLHOCTW.

Moatomy ansa 1.c. hpe3 A =0° + 15°

BennumHa 3agHero yrnay gpes u3 1.c. o = 6° + 15°, 13 6biCTpopexyLein ctanm a = 12° + 30°,
nepegHuii yrony = 5° + 10°, w = 25° + 30° — gna pes ¢ Menkum 3ybom, w = 35° + 40° — ana dpes ¢
KpYnNHbIM 3y60M.
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PucyHok 3

5 MopsiaoK BbINOHEHUS PaboThI

51 3anucatb HaMeHOBaHWe, Lieflb paboTbl, OCHaLLEHMe.

5.2 O3HaKOMUTLCS C KOHCTPYKTVUBHBIMU OCOOEHHOCTAMM NPELIOKEHHbIX
(hpes, onpesennTb TUM 1 UX Ha3HAYeHWe.

5.3 Mpowu3BecTy 3amepbl U 3an0fHUTL Tabnmuy 1

Tabnmua 1
Ma A Ll y [
nameTp
Tepvan npuHa ncno ameTp [MprMeHeHN
Tun pesbl . | hpesbl
pexyLLen " (pesbl 3ybbeB | OTBEpCTUA | €
yacTu M MM Z MM
1.
2.
3.

[vameTp pesbl 1 OTBEPCTUA 3aMepseTca LUTaHreHUUpKyneM. Y (pe3 ¢ XBOCTOBMKaMMU
3amMepseTcs HanbosbLUMIA AnaMeTp XBOCTOBMKA.

5.4 O3HaKOMWUTLCA C NOPAAKOM 3aMepa yrnos (pesbl yrnomepom (MpunoxkeHne A).

3amepuTb Yrnbl pesbl Y 1 B TOPLEBOM CEYEHWUW, 3aTeM Mo opmynamMm OnpeaennTb
YIbl Y U O, B HOPMaZIbHOM CeyeHuun. Pe3ynbTaTbl 3aMepoB M pacyeToB 3aHECTU B Tabnuuy 2.
PacueT npeactaBuTb Nofg Tabnuuen 2.

Tabnuua 2

Tun Mart il Yy Yrbl (hpesbl
(hpesbl epuan nameTp | ucno \ ( \ d (
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pexyuienn | ¢pesbl 3ybbeB n

yacTtu M | (pesbl
M Z

LUnnnHap
nyeckas

5.6 BbluepTnTb 3CKM3 (hpesbl N0 yKa3aHWUIO NpenojaBartesnisd U Nokasartb ee Yribl

5.7 OmhopMUTL OTYET.

5.8 YCTHO NOAroTOBUTL OTBEThLI HA BOMPOCHI.

5.9 CpaTtb 0TYET nNpenojasaTesto.

6 BbiBOj

Cpenatb BbIBOA O NpoAenaHHOW paboTe, CpaBHMB MOJyYeHHble [aHHble C 06WUMK
peKkoMeHJaunamu.

7 KOHTpONbHbIE BOMPOCHI

7.1
7.2
7.3
7.4
7.5

Kakune aBuxeHNs HeobXoaMMbl 415 OCYLLLECTB/IEHUA NpoLecca ()pe3epoBaHnNa?
Kakune noBepxXHOCTM MOXXHO 06paboTaTh (hpesamm?

Kakuve MoBepxXHOCTU 1 pexyLyme KPOMKKU pasnnyatoT Ha (pesax?

UYem oTIMvaeTCs 3aTblIOBaHHbIN 3y6 pe3bl 0T OCTPO3aTOUYEHHOT0?

Kakue nofgauun pasnuyaroT npu gpeseposaHnmn?

7.6 [Ansa yero 3y6 UMANHAPNYECKON (hpesbl AenatoT BUHTOBbLIM?
7.7 B yem npenmMyLLecTBO (pe3 C HenepeTaynBaeMbIMI NaacCTUHaAMMN?

Jlntepatypa:

1.

Mouepuaze P.M. Mpouecchbl GopMO06Pa3oBaHNS Y UHCTPYMEHTbI: YUEBHUK Ans CTy[,.

yupexaeHuii cpe. npod. o6pasoBaHust / -4-e u3g., ucnp. — M.: M30aTensCkuii LeHTP «AKafemus»,

2013.-384 c.

2.

PeXyLWmin MHCTPYMeHT: Yy4yeb. lMocobve / E.3.PenbawTteiiH, M.A. KopHueBuy,

M.N.Mwuxaiinos. — MuHck: HoBoe 3HaHue, 2012. — 400c.

3.

Anekcees [.A., ApwuHoB B.A. «KOHCTpynpoBaHue WHCTpyMeHTa» M.:

MalumHocTpoeHue, 2011
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IMpunoxeHve A
YCTponcTBo npubopa

Mpnbop npefHasHayeH A18 U3MEPEHNS YII0B: NEPEAHEro Y, 3afHEro o, yr/ioB B MaHe @
N @1, HAKNOHA FNaBHON PeXylLleit KPOMKN Ay TOKapHbIX Pe3LoB.

Yrnomep (puc. 5) cOCTOMT U3 OCHOBaHMA 6, B KOTOPOE 3arnpeccoBaHa

KOJ/OHKa 2.

Ha KOnoHke pasmelleH cton 1 um KpoHWTenH 4. CTON MOXET MNOBOPaYMBaThLCS
OTHOCUTE/IbHO KOMOHKM, a KPOHLUTENH NepemeLLaeTcs rno KoMoHKe BBepX - BHU3. CTOMOpPeHNe cTona
N KPOHLLUTENHA OCYLLECTBNAETCS BUHTaMM 5 1 3. Ha KPOHLUTENHE 3aKPenIeHo OTCHETHOE YCTPOICTBO,
cocTosiee M3 WKaibl 8 1 wabnoHa 7. LLabnoH nmeeT Tpu pabounx pebpa, conpukacatoLmxcs B
MPOLIECCe M3MEPEHUIA C ONpeaeneHHbIM NOBEPXHOCTAMM FOMI0BKM TOKApPHOIo pesLia.

T

ﬂﬂ\

1
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T

| PUCYHOK 5 e 5

IMpunoxeHuve b
TexHuKa 6e30nacHOCTY U nNpaBuna paboTbl ¢ NPM6opPoM

1 [Mpn nepemeweHne npubopa GepuTe 3a OCHOBaHME 6, HO He 3a CTOM, T.K. OH He
(hMKCUpyeTCs B BEPTUKAIbHOM MOMOXEHME 1 MOXKET COCKO/Ib3HYTb MO CTOWKE.
2. TMpwn nonb3oBaHne NPpMO60OPOM pe3el, ycTaHaB/MBaNTe CMOKONHO, 6e3 CTyKa 1 yaapa.
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3. LWa6noH noaBoanuTe K pesuy CNOKOMHO, paboymnin CTON U KPOHLUTENH HafeXHOo KpenuTe
BUHTaMW.

4. He fonyckaiTe nonagaHus Ha Nprubop amynbCUK, MbIAn UK TPA3K.

5. TMocne m3MepeHUn npubop MNPOTPUTE YUCTON TKaHbHO, M3MEPUTESIbHbIE MOBEPXHOCTY
LWabnoHa 1 pabouyto NMOBEPXHOCTb CTO/Ma NPOMOWATE aBMaLMOHHBIM GEH3MHOM Y TLLATEeNIbHO NPOTPUTE
cangeTKo.

6. XpaHuTb Nprbop B PyTspe.
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MpunoxeHve B
MopsAgoK BbINOMHEHNA 3aMepoB

1. 'amepeHue nepesHero yrna (PUCYHOK 6)

11 lNoBopaymBas CTO/ BOKPYTr KOJIOHKW, YCTAHOBUTE pe3eL, Ha MOBEPXHOCTU CTO/Ma Tak,
4yTOOblI MNMIOCKOCTL LWKanbl Oblna napanfienbHa AJAUHHOMY pebpy OMOPHOM MOBEPXHOCTM
pe3ua, a pebpo wWabnoHa ¢ WMHOEKCOM Yy OKasanocb Hafd nepefHei MOBEPXHOCTbH pebpa
nepneHaNKYNSPHO rNaBHOM PexylLUeli KPOMKW.

12 OcnabbTe BUHT 3, OTMYCTUTE KPOHLUTENH MO KO/OHKE A0 COMPUKOCHOBEHUA 6e3
npoceeTa pebpa wabnoHa ¢ UHAEKCOM Y C nepefHeli NOBEPXHOCTbLIO pe3Lia.

1.3 3akpenute BUHT 3 M NO LUKane OTCYETHOro npubopa npom3BoauTe OTCYeT. Ecnn
WwabnoH OTKNOHWACS BNeBo OT 0, yron y — MNONOXKWUTENbHbIA, ecnn BhnpaBo oT 0 — vy
oTpuLaTeNbHbINA.

2. N3mepeHwne 3agHero yrna (PUCyHoK 7).

2.1 YCcTaHOBUTe peseL, Ha CTO/e TaK XKe, Kak B NyHKTe 1.1.

2.2 OnycTUTe KPOHLUTEAH BHWU3 Tak, YTOOblI OCb BpalleHUs wabnoHa bblna Ha 2 — 3 MM
HVXEe TN1aBHOW pexyLlell KpOMKK pesua 1 fobeinTech KOHTakTa 6e3 npoceeta pebpa wabnoHa ¢
WHAEKCOM O C rNaBHOM 3afiHei NMOBePXHOCTbIO pe3Lia.

2.3 3aKpenuTe BUHT 3 U NPON3BeMTE OTCYET MO LLUKane

3. MN3mepeHune yrnos B nnaHe (PUCyHOK 8, 9)

31 YcTtaHoBWTE pe3el, Ha OOKOBYHD MOBEPXHOCTb [ep>XaBKM MOBEPXHOCTU CTOSA
TakK, 4To6bl NNOCKOCTb LWKanbl 6blna napansienbHa LAUHHOMY pebpy OMOPHOW MOBEPXHOCTU
pesua.

3.2 Tlepemellas pesey Mo CTONY, a KPOHLITENH MO KOMOHKe, [06eliTeCb KOHTaKTa 6e3
npocseTa wWabnoHa ¢ MHAEKCOM Y, d UKW C MHAEKCOM 45 + ¢ C rnaBHON WX BCNOMOraTebHOWA
pexyLLelr KPOMKO pesLa.

3.3 3akpenuTe BUHT 3 U npousBeauTe oTcyeT. Ecnu pucka wabnoHa OTKIOHUNACH
BNpaBo OT 0, TO yron u3sMepeHus paBeH 45 MMHYC MOKasaHue, ecnnm pucka LwabnoHa
OTK/IOHWNAch BMIEBO OT 0, TO Yron U3mMepeHus paseH 45 NC NokasaHue. Y /bl B M1aHe MeHbLUe
45 MOXXHO U3MEHUTL NPV NomoLwm pebpa WwabnoHa ¢ UHAEKCOM Y UK Q.

B 3TOM ciyyae oTcyeT NpOM3BOAUTCS HEMOCPEACTBEHHO MO LWKase npubopa.

4. 3mepeHue yrna HaK/loHa rnaBHOM pexxyLLen KpomKu (prucyHok 10).

4.1 MepemecTnTe pesel, — MO MOBEPXHOCTU CTOMA TaK, YTOObl MJOCKOCTb LKaibl Oblna
napannenbHa KOPOTKOMY pebpy OMOPHOI MOBEPXHOCTM pesua, a pebpo wabnoHa ¢ NHAEKCOM A
Haxo4munacb Haf rnaBHON PeXxylleil KPOMKOR pesua

4.2 OcnabbTe BMHT 3 W ONYCTUTE KPOHLUTEAH MO KOJIOHKE O COMPUKOCHOBEHUS 6e3
npocseTa pebpa wabnoHa ¢ MHAEKCOM A C rTaBHOW PexyLLel KPOMKO pe3ua.

4.3 3akpenuTe BUHT 3 U NPOU3BEANTE OTCYET.
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PucyHok 9

PUCYHOK 8 8
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IMpunoxeHue I
(o653aTeNIbHOE)

BbINnosiHeHWsA 3amepoB

[nameTp cBepna 3amepsieTcs LWTaHreHUMPKYIeM No yronkam ceepna. JivHa paboyein Yactu
3aMepsIeTCA OT BEPLLUUHBI CBEpa A0 LLENKN (Npy OTCYTCTBUM LLENKN — A0 BbIXOAa KaHaBku). LLnprHa
NEHTOYKM 3amMepseTcs B CPeAHE YacTu cBepna.

Yron w 3amepseTca No cfefy BMHTOBOW NMHMK, NOC/E MPOKaTbiBaHMA CBepsia no oymare.
3amepbl BbIMO/HAKOTCA TPAHCMNOPTUPOM W/ YTIOMEPOM.

Yrnbl 29 1 ) TaKxKe 3aMeparoTca yrnoMepom (PUCYHOK 5)
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PucyHOK 5 — 13vepeHie NapaMeTpoB 3aTO4UKW NPY NMOMOLLY YHUBEPCATTLHOTO Yr/ioMepa
a — yrna npu BepwnHe, 6 — yrna Hak/oHa NoONepeyvyHoin KpOMKHM

3amepbl BbINO/HAKTCA C H€06X0,£|,VIMOVI TOYHOCTbHIO

MeToanyeckme peKoMeHaaLMM No NPoBeeHN0 NabopaTopHbIX 3aHAT WA




IMpunoxxeHve
(ob6s13aTeNIbHOE)
YCTPOWCTBO yrnomepa

|
l T 7% | 7
1 s S 1R
O -\.'I e | 1

PucyHok 4

Yrnomep WHCTPYMeHTa/bHbIA  Tuna 2YPW  no3BonsieT  U3MepUTb  YINbl  3aTOYKM
MHOr0/1e3BUMHBIX MHCTPYMEHTOB, MMEIOLMX He MeHee 3 3yObeB M paBHOMEPHbIN Lwar. OCHOBHOW
[eTa/lblo Npubopa sBnseTca gyra 1 ¢ HepaBHOMEPHON LLUKAON, PUCKU KOTOPOI pacnofnoXeHbl MNOg
yrnom 180/z k nmHumM YY. B gyre 1 umeertcs nas, no KOTOPOMY MepemMeLLaeTcs OnopHast IMHenka 2.
CekTop 4 nepemellaetcs no gyre 1 n ¢mkcmpyetca B TpebyeMoM MosoXeHne BUHTOM 5. CekTop
CHabXeH LKanamMn A 1 B ¢ geneHnsMn B rpagycax, no KOTOpbIM NPON3BOAUTCA OTCHET BE/IMYMH YI/IOB:
nepesHuX - no wkane A ot 0 go 25° 3agHnX — no wkane B ot 0 go 35°

K cekTopy 4 npukpenieHa niacTMHKa 6 ¢ M3MepuTeNbHOM MI0CKOCTbIO "a™, CHabXKeHHOe Na3om
ANS U3MEPUTENBbHON IMHEKM 7, KOTOPas MOXKET MepeMeLLaThes B Nasy 1 3aKpennsTbCs BUHTOM 8, B
3aBMCMMOCTM OT BbICOTbI KOHTPO/IMPYEMOro WHCTpymeHTa. [Mpu coBnageHwe puckun O Ha LiKane
cekTopa 4 M MHAeKca Ha Lkane Ayrn 1 paboyas NAOCKOCTb JIMHEAKM 2 MPOXOAUT 4epe3 LeHTp
BpaLLeHMs CeKTopa 4 1 COCTaBNSET C NIMHEKON 7 NPSMON Yron.
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MpunoxxeHve E
(obs3aTenbHOE)

[MopsAaoK 3amepa yr/os.

Mepep, 3mMepeHVeM yCTaHaBNMBAKOT OMOPHYHO JIMHEWKY 2 B 3aBUCUMOCTI OT Luara 3yobes (pesbl
W 3aKPEnIAtoT ee rankoit 3. JINHeiKy 7 ycTaHaB/IMBAKOT B 3aBUCUMOCTMN OT [/IMHbI NPAMOSIMHEAHOIO
yyacTKa Ha rnepefHeli MoBEPXHOCTN 3yObeB U (PUKCUPYIOT B 3TOM MOJIOXEHNE BUHTOM 8. B npouecce
M3MePEeHNs YrioMep HaKMaAblBaloT Ha PeXXyLne KPOMKWN 2-X CMEXHbIX 3yObeB, NMPUYemM Ha OAMH U3
3ybbeB YrioMep ONMpaeTcs OMOPHON IMHENKOW, a Ha APYrov -A0BefeHHbIMU NIOCKOCTAMMU JIMHEEK
cekTopa (PUCYHOK 5)

a =26°

. — S

1]
PucyHok 5 — V3mepeHune 3agHero (a) n nepeaHero (y) yrnos ¢pesbl Noc/e 3aTo4ku

[ns 3MepeHns NepeaHero yrna cekTop yriomepa noBopadvBaroT 10 COBMELLEHNS HOXEBOI
CTOPOHbI M/TaHKM C NepeaHei MoBEPXHOCTLIO 3y6a 1 B 3TOM MOJOXKEHWE 3aKPEN/ISIOT BUHTOM.

Mpy  M3MEPeHUM 3a[HEro Yyrna CeKTop Yriomepa MNOBOPauYMBalOT [0  COBMELLIEHUS
M3MepPUTENbHON rPaH IMHENKM C 3aaHeli NOBEPXHOCTLIO 3y6a.

BenmunHa yrnoB 0TCUMTBLIBAETCA MO LLUKae CEKTOpPA MPOTUB LUTPUXa, COOTBETCTBYHOLLErO YMCy
3ybbeB (hpe3sbl Z .

YTron Hak/oHa 3y6a w 3aMepsieTcsl YHUBEPCa/IbHbIM YIIOMEPOM WM TPAHCMOPTMPOM MO Criedy
BMHTOBOW NMHMM (hpe3bl Noc/e NPoKaTbiBaHUs (pesbl Mo Gymare UV NMoACUMTLIBAETCA MO opMy”ne :

tgw =2
B

roe a U B — KaTeTbl MPSMOYrofIbHOr0 TPeyronbHWKa AN NH0OOM TOYKU Ha Pa3BepHYTOW
BMHTOBOW NIMHUMN.
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