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1. INHEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA no
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bun nesaTeJIbHOCTH BBIYCKHUKA

JucuuniauHa — OXBaThIBa€T  KPYr  BOMPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY NMPOGECCHOHATBHON NEITEIbHOCTA BBITYCKHHKA B COOTBETCTBHH C KOM-
NETCHIIMSIMY U BUJIAMU JICATECIHLHOCTH, YKa3aHHBIMU B y4€OHOM IUTaHE.

Heanb 1 3a0a9i AUCHUILIMHBI

Lenpro M3y4YeHHs TUCUUILIMHBI SBIISIETCS — MOJIYYCHHUE O0YJArOIMMHUCS MPEACTABICHUS 00 OC-
HOBaX TCOPHH PE3aHUs] MATEPHATIOB U MPOIIECCaX MPOTEKAIONINX B MPOIIECCE MEXaHUYEeCKOH 00pa-
OOTKHU.

3aayamMu U3y4eHUS TUCLUUTLIINHBI SBISETCS:

- Hay4uTCSl UCIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOLIUE B MPOLECCE U3TOTOBIIE-
HUSl MAIIUHOCTPOUTENBHBIX U3JIENUNA TPeOyeMOro KauecTBa, 3aJaHHOT0 KOJUYECTBA MPU HAMMEHb-
IIMX 3aTpaTax OOIIECTBEHHOTO TPY/a.

Kon Conep:xanue IlepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB
KOMIIeTeHIINU KOMIIeTeHIU i 00yuyeHHUsl 0 TUCHHUILIMHE

3HATb:

- OCHOBHBLIC 3aKOHOMCPHOCTH, ﬂeﬁCTBYIO—
Hre B IIPOLECCCC U3rOTOBJIICHUA MAallMHO-
CTPOUTCIBbHBIX U3eIun Tpe6yeMoro Kayc-
CTBa, 3a/JaHHOI'0 KOJIMYCCTBA IIPU HAH-
MCHBIIUX 3aTpaTax O6H.ICCTB6HHOI"O TpyZaa,

CIIOCOOHOCTH UCIIOJIb30BaTh OCHOB- | YMETh:

HbIE 3aKOHOMEPHOCTH, JI€HCTBYIO- - FICTI0JIb30BaTh OCHOBHBIC 3aKOHOMEPHO-

IHE B IIPOLECCE U3TOTOBIECHUS Ma- | CTH, JICHCTBYIOIIHE B IIPOLECCE U3TOTOB-
OIK-1 ITMHOCTPOUTENLHBIX U3/IENiA Tpe- | JIEHUsS MAIIMHOCTPOUTENLHBIX U3IENni

0yeMOro KayecTBa, 3aJaHHOrO KO- TpeOyeMOoro KauecTna, 3aIaHHOTO KOJINYe-

JNMYECTBA IPH HAUMEHBIINX 3aTpa- | CTBA IIPU HAMMEHBIIHX 3aTpaTax oOIIecT-

Tax OOIIECTBEHHOIO TPy/a. BEHHOTO TPY/a,

BJIAJIETh:

- HaBbIKaMH1 HUCIIOJIB30BaTh OCHOBHBLIC 3a-
KOHOMEPHOCTH, JICHCTBYIOIINE B IPOIIECCe
H3TOTOBJICHUSA MAIIMHOCTPOUTECIIbHBIX N3~
Jenui TpeO0yeMoro KauecTna, 3aJJaHHOTO
KOJMYCCTBA IPU HAUMCHBIINX 3aTpaTax
0OIIIECTBEHHOTO TPYAa

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOI'PAMMBI

Hucrtunnuaa b1.65.17 Pe3anne maTtepuanoB OTHOCUTCS K 0a30BOM 4acTH.

JucuuruinHa Pezanune MatepuaioB 6a3upyercsl Ha 3HAHUAX, MOJYUYEHHBIX NTPH U3YYEHUN TaKUX
JUCHHUIIIMH Kak MaTtepuanoBenenue u TeXHOIOrnYecKHe MponecChl B MAIIMHOCTPOCHHH.

OCHOBBIBasICh Ha paHEE U3YUYEHHBIX JUCLHUILIMHAX, Pe3aHue MaTepuaioB MPEACTaBISAET OCHOBY
JUISL U3Y4YEeHUs] TUCHHUILIMH: Pexxynmil nHcTpyMeHT, OCHOBBI TEXHOJIOTUM MalIMHOCTpoeHus, Tex-
HOJIOTHSI MAIlIMHOCTPOEHHUS.

Takoe cucteMHOEe MEXIUCUUIUIMHAPHOE HM3YYEHHE HAIPaBIEHO HA JOCTHXKEHHE Tpedyemoro
@I'OC ypoBHS NOATOTOBKU MO KBaTH(UKaUU OakaIaBp.



3. PACITPEJAEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AUCHUILIUHBI 0 (popMaM 00ydeHust

Tpyooemkocme oucyunaunsl ¢ uacax
© ®
S s
S S Buo
] N 3 =
Dopma o 3 3 S Kypcosasn npomesicy-
00yueHus e § = g § paboma mouHou am-
Q
SEE = ~ |53 2 3 S < mecmauyuu
S| & | § S |25 S8 S §
o S | S 2 3 ¥ |3 28§ S 3
S 3|35/ 2] 85 |§§ 828 8%
O |RE| Y| R IR]KRS| ©Of
Ounas 3 5 | 216 | 102 | 17 |51 | 34 87 KP JK3aMeH
3aounas - - - - - - - - - -
O4Ho-3204Has - - - - - - - - - -
3.2. Pacnpenenenue o0beMa TUCHMILJIMHBI 0 BUIAM YUe0OHBIX 3aHATHI M TPYT0eMKOCTH
eMm.u. & Pacnpeoene-
Tpyoo- UHMEPAKMUBHOII, Hue
Buo yueonwix 3anamuii eMKOCmb AKMUGHOU, no cemecm-
(uac.) UHHOBAUUOHHBIX pam, wac
dopmax, (uac.) 5
|. KonTakTHasi paboTa 00y4arouuxcs ¢ mpe-
nojaBartejeM (BCero) 102 17 102
Jlexiu (JTk) 17 17 17
Jlaboparophsbie pacotsl (JIP) 51 - 51
ITpaxTtrueckue 3ausatus (I13) 34 - 34
Kypcogras pabora + . +
I'pynmoBsie (MHAMBUAYyAIbHBIC) KOHCYJIBTAIIUN + - +
I1.CamocTosiTeIbHAS paGoTa 00y4aIOLIUXCS 87 i 87
(CP)
[Moarororka k 1abopaTopHBIM paboTaM 15 - 15
[MoaroroBka K MPaKTUYECKUM 3aHATHIM 15 15
IToaroroBka K 5K3aMeHy B TEUEHHE CEMECTpa 20 - 20
BrimoraeHne KypcoBoit paboThI 37 - 37
I11. IlpomexxyTouHasi aTTeCTAlMA dK3aMEH 27 - 27
OO6mmas Tpy10eMKOCTh JUCTIUIUIAHEI ....... gac. 216 - 216
3au. En. 6 - 6




4. COAEP) KAHUE JUCHUIIJINHbI

4.1. PacnipenesieHue pa3iesioB IMCUMILIAHBI IO BUAAM YUeOHBIX 3aHATHI
- 11t 04HOM GopMBbI 00yUeHUs:

Buowl yueonwvix 3anamuil, 6xouan
camocmosamesibHyio paoomy ooy-

No yaruwuxca u mpyooemKocms; (uac.)
Haumenosanue Tpyooem-
pas- YyueOHble 3aHAmU camocmosn
pazoena u Kocmb, menvnas
dena u
mema OucCyunIuHbl (uac.) nabo- npakmu- | paboma
membusl pamop-
JeKuuu HbLe uyeckue obyuaro-
3anamus wuxca
pabomboi
1. Beenenne 52 - 34 15
11 OCHOBHbIC MOHSTHUS, TEPMUHBI U OTpe/elie- 4 ) ) 9
HUSI
12 Pasnuunbie crnydan pesanus. CBoOomHOE U 48 1 ) 34 13
HECBOOOTHOE pe3aHue
9 CoBpeMeHHbIe WHCTPYMEHTAJIbHbIE Ma- 31 4 ) ) 27
Tepuabl
2.1 WHCTpyMEHTANIBHBIE CTATH 7 1 - - 6
2.2 TBepple CIUIaBbI 7 1 - - 6
2.3 MuHepanokepamuka 55 0,5 - - 5
2.4 CaepXTBepIble MaTEPUAIIBI 55 0,5 - - 5
25 ?ﬁpamm{me HWHCTPYMEHTAJbHbIC MaTepHUa- 6 1 ) ) 5
3 IeoMeTpuyecKue mnapaMeTpbl PeKYUIUX 31 4 12 ) 15
HHCTPYMEHTOB
31 Knaccudukanus, KOHCTPYKIMH U TEOMET- 16 1 12 ) 3
pHisi TOKapHBIX PE3I0B
3.2 KoHcTpyKIus ¥ reoMeTpuvecKue mnapamer- 4 1 ) ) 3
) PBI CIIMPAIILHOTO CBEpJIa
33 KoHCTpyKIlusT U TeOMETPpUYECKHE MapaMeT- 4 1 ) _ 3
PBI METYHKA
34 KOHCTPYKIIMH M T€OMETPHYCCKHE MapameT- 35 05 ) _ 3
pbl dpes
35 KOHCTPYKIIMH M T€OMETPHYCCKHE MapameT- 35 05 ) _ 3
PBI IPOTSHKKH
4. ConporuBjienue, cuia, padbora u MoUI- 45 3 27 ) 15
HOCTH pe3aHusi
41 CucTeMbl CHJI CHCTBYIOIIUE HA PEKYITHHA 11 1 7 _ 3
MHCTPYMEHT IPH TOYCHUH
472 DakTOphI BIUSIIONIKE HA COCTABIISIOIIUE CUIT 8,5 05 5 ) 3
pe3aHus
4.3 Cuuibl pe3aHus TIPH CBEPIICHUH 8,5 0,5 5 - 3
44 Cuibl pe3aHus ¥ dPQPEKTHBHAS MOIIHOCTH 85 05 5 ) 3
npu ppe3epoBaHuU
45 Cuuibl pe3aHus IPH MPOTATUBAHUU 8,5 0,5 5 - 3
5. TenuioBble Mpouecchl NPU pe3aHuu 30 3 12 - 15
51 Hcrounnkn 0O6pa3oBaHus Teria 10 1 4 - 5
592 BrnusiHust pa3ianvHbix (AaKTOPOB Ha TeMIIe- 10 1 )
parypy pe3aHus
53 Merto1bl U3yUYEHUs TETJIOBBIX SIBICHUI 10 1 -
UTOIrO 189 17 51 34 87




4.2. Copep:xaHue JMCUMIIMHBI, CTPYKTYPHPOBaHHOE 110 pa3/iesiaM U TeMaM

Pa3nen 1. Beenenue

Tema 1.1. OcHOBHBIE MOHATHS, TEPMHUHBI U oNpeneaeHus (JIeKIUA-TUCKYycCHs 2 Yac.)

[ponecc pe3aHuss METAIIOB 1 MOIYYCHUS N3AENHUS 3aKITI0YASTCs B CHATHH ¢ 00pabaThIBaeMO 3ar0TOBKH CJIOSI MeTallIa y/a-
JSIEMOTO IPH MOMOIIY PEXKYIIEro HHCTPYMEHTa B BUJIE CTPYKKU. BHOBE 00pa3zoBaHHBEIe 00paboTaHHBIE TOBEPXHOCTH (POPMUPYIOT
TOTOBYIO JieTaib. B mponecce 00paboTky geTany Ha 00pabaTbIBacMOM H3/SIHN HMEIOTCS CIeAyIoNre moBepxHocTH (puc 1.1):

— obpabateiBaemasi(1l);

— oOpabGorannasi(2);

—  MOBepXHOCThH pe3anus (3) (maHHas MOBEPXHOCTH 00pa3yeTcs IIaBHBIM PEXYIIUM JIE3BHEM U CYLIECTBYIOT TOJBKO B MPO-
recce 00paboTKN);

—  pabouast mockocts (Ps)

Puc.1.1. Kunematrka pe3aHusi U CyIIECTBYIOIINE TOBEPXHOCTH:
V — HampaBJeHHe CKOPOCTH pe3aHus; V'S — HampaBleHne OBIDKCHUS ofaqn; Vg —pe3yipTupymomniee Apmxenue; Dy — rmaBHoe
nsmxeHnd; DS — nBmwkenne noxaun; Dg — pe3ynpTupyomiee JBHKEHHE.

s peanmzanuu mporecca 00pabOTKH pe3aHueM He0OX0ANMO M UMETh KaK MUHIMYM OJHO B3aHMHOE TepeMelieHne oopaba-
TBIBAEMOH 3arOTOBKH M PEXYIIEro HHCTpyMeHTa. OHAKO Ha MpaKTHKe JUIst 00pabOTKHU N3AENHiA, KaK IPaBUIIO, OJJHOTO B3aHMHOTO
HepeMenieHns] HeI0CTaTOYHO. B Takux cirydasx ecTb HEOOXOAMMOCTh HMETh JIBa HIIH OoJiee, IBIKEHHs 00pabaThiBaeMOil 3ar0TOBKH
U PeXYIIEro HHCTPYMEHTA B3aHMOCBSI3aHHBIX MEXKAY c000#. COBOKYITHOCTb 3TUX JIBIDKCHHUH PEXYIIEro HHCTpPYMEHTa K 00padaThl-
BaeMOH 3arOTOBKH 00€CIIeunBaeT NOTydeHHe NpouiIsi 3a1aHHoi (GopMsl. [Ipu 3TOM IBMKEHNE ¢ MAaKCHMaJIbHON CKOPOCTHIO Ha3bl-
BaroT riaBHbM (Dy), @ Bce ocTanbHble ABIKEHHEM TTOAAYH Wik BeroMorartenbHbiMu (DS). BeKTopHyo cyMMy IBIKEHHS HHCTPY-
MEHTa OTHOCUTENIFHO 00pabaThIBaeMOM JIeTallH, BKIIIOYAIONIEIO B ce0s TIIaBHOE M BCIIOMOTaTeIbHBIE IBMKEHHNS, HA3BIBACTCS JIBIKE-
HueM pesanust (pesynsrupyronmm) (Dg). Benmuaury CKOpOCTH pe3yJIbTHPYIOIIEro IBHKeHus pe3anus (VR) ONpenelsioT Kak reo-
METPUYECKYIO CYMMY CKOPOCTH TJIaBHOTO M BCIIOMOTAaTEeNbHBIX ABIDKCHUH. BekTopa cKkopocTell I1aBHOTO M BCIIOMOTaTENbHBIX JBH-
JKEHUI pactoararoTcst B INIOCKOCTH MPOXOIAIIEi BEpTUKAIBHO Yepe3 BEPIINHY PEXKyYIIero MHCTPYMEHTA NapajiebHO ocH 00pada-
THIBAGMOU I€Talli U Ha3bIBaeTCs pabouas niockocmy (PS). B aHHO IIIOCKOCTH U3MEPSIOTCS YITIBI CKOPOCTH Pe3aHys U nojgad. B
cllydae TOKapHO# 00paboTky naHHBIN yron paseH 90 rpaaycos.

VIHTEeHCHBHOCTB IPOLIECCOB 00pAaOOTKH ONPESIIIeTCs BEMMYMHON PEXUMOB pe3aHus. PexnMbl pe3aHns XapakTepH3yrTCs
CJIeYIOIMH ITapaMeTPaMH.

— ri1yGuHol pesanust t (Mm);

— nomavaeii S (Mm/06, M/MUH, MM/[IB.XO1);

— cKopocThio pe3anus V (M/MumH).

Bce 3111 mapameTpsl (CKOPOCTb pe3aHus, TIIyOUHA PEe3aHUs MII0/1a4a) Ha3bIBAIOTCS 1eMEHMAMU PENHCUMOB PE3AHUSL

Cxopocmb pezanusi — CKOPOCTb JIBIXKEHUS 00padaThIBa€MOi IIOBEPXHOCTHU 10 OTHOILIECHHIO K TJIABHOMY PEXYIEMY JIE3BHIO HH-
cTpyMeHTa. MlHaue CKOpOCTh INIaBHOTO JIBMKEHUS OIIPENIeIsIeTCsT KaK OTPE30K IyTH, MPOHICHHBIN TIaBHOW PEXXyIei KPOMKOW B
€/IMHUILY BPEMEHH 10 HAIPaBJIEHHIO TIaBHOTO JABMXKEHUSI 10 TFIOCKOCTH PE3aHMsI.

I'nybuna pesanus — Ha3pIBaeTCS BEIWIMHA CIIOS CPE3aEMOT0 MaTepHaia, yAalseMoro 3a OIWH Pabodrii X0 PeXyIIero HHCT-
pyMeHTa.

Tlooaua onipenensieTcsl BEMMIMHON TIEPEABIDKEHNMS TIIaBHON PEXYyIEH KPOMKH Wi 00pabaThIBAEMOIi 3aTOTOBKH 3a OTIpEeIICH-
HBIA IPOMEXYTOK BPEMEHH WITH BEJIMIMHOHN, JAHHOTO TIEPEABIKEHNS], OTHECEHHON K BEIMUIMHE CKOPOCTH PE3aHHS.

Ceuenuem cpe3a — Ha3bIBAIOT NPOU3BEICHUE TTyOHHBI PE3aHUS U I10J1a4H, OTPE/IeIsieT pa3Mep IUIOIAb TONEPEYHOTO CeUCHHs
yIanseMoro Marepuaa.

f=t-S, w2

[Mponeccs! mmactuyecknx AedopMariii yAaIsieMoro MaTepraia U BeIMUHHY HAaNpsDKEHNI BOSHUKAIOIMINE B IIporiecce 00padoT-
KU HanOoJiee IMHPOKO OIPEISIISIOTCS He Pa3MepoM IUIOMIAAN MOTIEPETHOT0 CEUCHNUS yAaIsieMOTro MaTepHana, a pa3sMepaMHy TOJIIIHBI
U [IUPHHBI TIOTIEPEYHOT0 CeUeHHs yaaasemMoro Marepuaia (puc.1.2). TonmmHa cpe3aeMoro cios a ONpeeNnsieTcs pacCTOSHUEM Me-
KTy IBYMSI TIOCJIEIOBATEIFHO PACIIONIOKEHHBIMH INIOCKOCTSIMH PE3aHUs, a PacCTOSHIE MeX Ty oOpaboTanHOiT 1 oOpabaTeiBaeMoit
MOBEPXHOCTSIMH, H3MEPEHHOE T10 TIJIOCKOCTH Pe3aHHsl Ha3bIBACTCS IIMPHUHOMN Cpe3aeMoro ciost b.

Puc. 1.2. Ceuenue cpesa, ero GopMsl 1 pa3mMepsl
Kondurypauus ceuenus cpesa 3aBUCHT OT (OPMBI JIE3BUS PEXKYILETO HHCTPYMEHTA U PACIIONIOKEHUS €r0 OTHOCUTEINILHO Ha-
MpaBJICHHUS BCIIOMOTATEIBHOTO ABIKEHUs (1oxaun). [Ipu paboTe HHCTpyMEHTa ¢ NPSIMOIUHEHHBIM PEXKYIIUM JIS3BHEM TOJIINHA



cpe3a a 0CTaeTCs MOCTOSHHON Ha BCEH LIMPUHE CEUCHUsI, ©CIIH JKE JIE3BUE PEXKYILEro HHCTPYMEHTA UMEET KPUBOJIMHEHHYIO KOH(DH-
TYpanuio TO B Pa3HBIX TOYKAX I10 MIUPUHE CEUCHUS TOIIIHHEI OyIeT pa3HOil.

Ha (puc.1.2) BuaHO, 4TO NpH HEM3MEHHBIX BEIMYMHAX TIIyOUHBI pe3aHus t ¥ ojayn S MIUpHHA ceueHus D U TONIIIHA CeUYCHUS
& MEHAIOTCS UCXO/1d U3 TOJI0KEHUS PEXKYILETO JIE€3BHs, U BEIMYMHEI TJIaBHOT'O YIJIa B IIJIaHE (P KOTOPBIH HAXOJAMUTCSA MEXKIY PEKy-

IIei KpOMKOH 1 HalpaBJIeHHEM IT0JaH.
Ha (puc. 1.2) mokazano, 4To:
fi=f=1f3
a; > a; > ag;
b; < b, < b

a=S-sing; bz_L,
Sing
pu
=90,
oTcroza
sinp=1,
a=S b=t
Tak KaK y pexyliero HHCTpyMEeHTa UMEETCsI BCIIOMOTATeIbHBIN YroJl B IUTaHe (1, KOTOPBI OOJIbIle HYIsI, peaibHast IIIOIab
ceuenns fy, GyneT MeHbIe HOMUHANIBHOI Ha BEIMUMHY IUIOIIAHN TIONIEPEUHOTO CEYCHNs HEPOBHOCTEH OCTAIOLINXCS HA IIOBEPXHOCTH
nociie 00paboTku. Tak Kak BeJIMYMHA IUIOIIAIH HOIEPEYHOT0 CeUCHHUsI ATUX HEPOBHOCTEI MHOTO MEHbIIe HOMUHAJILHOH IUTONIAIH
MOTIEPEYHOTO CCYCHUS, TO JJIS BBITIOJIHCHUS PA3INYHBIX PACYCTOB CI0 MPEHEOPETaroT.
[NoHsITHE TPON3BOANTENEHOCTH 00pAaOOTKH U3EINNS, KaK IPABIUIIO, XapaKTepU3yeTcsl 00beMOM MaTepHaa, yIalsieMoro 3a
e/IMHHLLY BpeMeHd (MM /MuH). JlaHHBI 06beM, OIPEACISIOT KaK IPON3BEACHHIE IHHBI IyTH KOTOPBIH PO HHCTPYMEHT 38 CIH-
HUILY BpeMeHH (CKOPOCTHU pe3aHMs B ClIy4ae TOKapHOH 0OpabOTKN) U HOMUHAIBHOM TUIONIAIU MTOTIEPEYHOTO CEUCHUS Cpe3a,:

Q=t-S-V-1000, mm3/mun,
37€Ch. V —CKOpOCTb BpAIlCHHS IIMUHAENS, 00/MUH;
S — cKOpOCTh JIBUKEHUS cynmopTa, MM/00;
t — pa3Mep ynanseMoro mpuIycka, Mu;
Tak ke, IPOU3BOAUTEILHOCTE 00PaOOTKU H3/ICIHII MOXKET OBITh BBIPAXKCHA BEIMUYMHON TUTOMAU 00pab0TaHHOW TOBEPXHOCTH
3a ONPE/ICNICHHBIN MPOMEKYTOK BPEMEHH U IP.

Tema 1.2. Pazinnunble ciyyau pe3anus. CBoGoqHOe 1 HecB0o0OIHOE pe3anue (JMeKuus-AucKyccust 1 yac.)

ITnactuyeckue nehopMaImy ClIos yaansieMoro MaTepyraia BOSHUKAIOIINE IPU PE3aHUH U CBSI3aHHBIC C HUIMHU ITPOLIECCHI CTPYXK-
K00Opa30BaHUs Ha Py C PSKUMaMH 00paOOTKH TaK e XapaKTePHU3yeTCs CTEICHBIO CII0KHOCTH ITPOU3BOJICTBEHHBIX YCIIOBHUH, B
KOTOPBIX 9TH MPOLECCHI OCYIIECTBIAI0TCS. 110 JaHHOMY IIPU3HAKY MPOLECChl 00pabOTKH pa3/IeNsIioT Ha iBa OCHOBHBIX CIIy4asi: CBO-
60/HOE pe3aHre U OCI0KHEHHOE MM HECBOOOIHOE.

C60600H0€e pe3anue HaOMIOACTCS B CIy4asX, KOT/Ia B IPOIIECCE PE3aHMs y4aCTBYET TOJIBKO OJTHO IPSIMOJIIMHEHHOE pexyIee
ne3Bue. HanpshkeHHO-1e(hopMHUPOBaHHOE COCTOSHHE YAAISEMOT0 CJI0s B 3TOM Clydae miockoe. [IpumepoM cBOGOJHOTO pe3aHus
MOJXKET CITY)KUTb ClIydail moka3aHHbIH Ha (puc.1.3. a). B nanHOM ciydae neopMannu coBepuaeTcs B mapauiedbHBIX APYT K APYTY
HanpaBlIeHUsX . B pe3ynbTaTe aneMeHTapHbIE 00BbEMBI YIAT1€MOI0 MaTeprala MOXKIYT CBOOOIHO HEePEMEIaThCsl B OJHOM HaIpaB-
JICHUH HE MPETATCTBYS IPYT APYTY.

Puc. 1.3. IIpuMepbl OCHOBHBIX CITy4aeB pe3aHusl.
a) cBOOOIHOE, 0) OCIIOKHEHHOE

Taxoxe mpruMepoM CBOOOTHOTO Pe3aHuUsi MOXKET CIIY)KUTh 00pab0oTKa CTPOTaHHUEM MPSMbBIX rPeOEIIKOB Ha IIOCKOW MTOBEPXHO-
CTH NPU3MATUYECKUX 3arOTOBOK MJIM ITPU TOKApHOH 00paboTKe B MONEPEYHOM HalpapieHUU OypPTUKOB Ha HWJIMHIPUIECKUX 3aro-
TOBKaX. B JaHHBIX cliydasx HE0OXOAUMO YTOOBI JUIMHHA TPSIMOJIMHEWHOTO JIE3BUsI PEXKYIIEro HHCTPYMEHTa Obliia OOJIbIe NIHPUHEL
rpeberka M OypTHKa COOTBETCTBEHHO M IEpEKphIBalla MX MIMPHUHY 10 00enM cropoHaM. Kak mpaBuiio, cxeMbl CBOOOHOTO pe3a-
HUS pPean3yloTcs B KAKUX-JIHO0 3KCIIePUMEHTaX HEOOXOAUMBIX JUISl pa3JIMIHBIX UCCIIE0BAaHN. DTO HEOOXOMUMO IJISL TOTO, YTOOBI
OTCYTCTBOBAJIO BO3/ICHCTBHE OCIOKHEHHBIX MPOIECCOB AehopMaruu Ha uccienyemsle siBinerns. Hampumep, moydeHne Xoporero
KOPHS CTPYXKH JUIS HICCIIeJOBaHMUS IUIACTHUYECKHUX JieopMaruii yansieMoro MaTepraia WK IIPOIecCoB HapocTooOpa3oBaHus, BO3-
MO>KHO TOJIBKO B CIIy4aH CBOOOJIHOTO pe3aHUsl, TaK KaK SIBJICHUS, TIPOMCXOIAIIIE B 30HE 00pabOTKH, IIPOMCXOMAT B APAIIENBHBIX
HAIPaBJICHUSX, U KaK CIEACTBHE PaBHBI B KOXKIOM H3 HHX.

Crny4au ocnooicnenno2o Wi Heceo600Ho20 pe3anus (puc.1.3. 0) XxapakTepusyroTcs TeM, 4TO 3IeMEeHTapHble 00BeMBl yaanse-
MOro MaTepHaja, B pa3HbIX Y4acTKax INIABHOTO M BCIIOMOIaTENIbHOTO JIE3BUH PEXYI[ero HHCTPYMEHTA, IEPEMELIAt0TCs He3aBUCUMO
JPYT OT IPyra C pa3InuHBIMUA CKOPOCTSMH U HANPaBICHUSIMH, B PE3yJIbTaTe 3TOTO CO3JAI0TCS YCIOBUSI OCIOKHEHHOTO 1ehopMHUpO-
BaHMUS, KOTOPbIE 3aTPYJHSAIOT IPOLECChl 00pa30BaHUs CTPYKKHU. Taioke B CIydasiX OCIOKHEHHOTO PEe3aHUU U3-3a JBIDKCHUS OTAEIb-
HBIX 2JIEMEHTapHBIX 00BEMOB YAISIEMOT0 MaTepralla B pa3IMIHbIX HAIIPABICHUSX, OJHU U T€ XK SIBJICHUS, IPOTEKAIONINE B 30HE
pe3aHus, B pa3HBIX €€ TOUKaX IPOMCXOIIT HEOJMHAKOBO U C Pa3HON HHTEHCHBHOCTEIO. [103TOMY KapTHHKH COCTOSHUS MaTepHaia B
Pa3HBIX CEKYIINX INIOCKOCTSX 30HBI PE3aHUs HE SIBISIFOTCSI THITMYHBIMH, TO €CTh OYIyT OTIMYATHCS IPYT OT JIpyra.

B 3aBHCHMOCTH OT PacIIONIOKEHHUS TJIABHOTO PEXKYIIETO JIE3BUSI OTHOCHTEIILHO HAMIPABICHUSI CKOPOCTH PE3aHUs WIIH BEKTOpa
TJIABHOTO JIBHKEHMS, Pa3INYalOT MPSIMOYTOIBHOE T KOCOYTONBbHOE pe3anue. [IpamoyeonvHbim pe3aHIe Ha3bIBAETCS, KOT/A T1aB-
HOE PEXKYIIEE Te3BHE PACTIONAraeTCs K HAMPABICHHIO BEKTOPA TIABHOTO ABHKEHHs mof yriom 90°, To ecTh moj mpsaMsiM yriom. B
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CITyuasix, KOT/Ia IIABHOE PEXKYIICE JTE3BUE PACTIONOKEHO K HANPABJICHHIO CKOPOCTH PE3aHHs MO yriaamu He pasusivu 90°, pesannue
Ha3bIBAIOT KOCOY201bHbIM. B yCIOBHSAX IPSIMOYTOJIBHOTO PE3aHusl CTPYKKa OyeT 3aBUBATHCS B INIOCKYIO JIOTapH(pMHIUIECKYIO CITH-
paib. B cirydasx KoCOyroibHOrO pe3aHuH CTPYXKKa 3aBHBACTCSl B BUHTOBYIO CIIMPaib, HAIIPABJICHHE M IIar KOTOPOH OyZeT 3aBHCETh
OT BEJIMYUHEI yIJIa, I10]] KOTOPBIM PACIIONI0KEHO ITIaBHOE PexyIiee JIE3BHE M0 OTHOLICHHUIO K HAaIIPaBIEHHIO CKOPOCTH PE3aHUs.

[Mponecc 06paboOTKN METAIIOB MOXKET IPOXOIHUTH C YIaCTHEM OHOTO IITaBHOTO PEXYIIEro JIe3BUsI, HAlpuMep IIpU padoTe Ha
TOKAapHBIX, CTPOTAIBHBIX U Jp. CTAaHKaX, pe3aHue OyAeT Ha3bIBaThCsI 00OHOIe368UliHbIM. B TeX ciydasx, Koraa B mporecce oopaboTke
Y4YacTBYIOT HECKOJIBKO IJIABHBIX PEXKYIIUX KPOMOK, PE3aHHE Ha3bIBACTCS MHO201€36uiiHbIM. [IpUIMEpOM MHOT0JIE3BUHHON 00paboTKH
ABJISIETCS CBEpIICHKE, (ppe3epoBaHue, IPOTArHBaHUe U T.11. Take mporecc 00pabOTKU ObIBACT HenpepblgHbM WIIH NPEPBIGUCHIBIM C
HOCTOSIHHBIM MJIY IIEPEMEHHBIM ceueHHeM cpe3a. [IpuMepoM HenpephIBHON 00pabOTKH ¢ MOCTOSHHBIM CEYEHHEM PE3aHMS SBISCTCS
00paboTKa Ha TOKapHBIX, CBEPIIMIIBHEIX, U JIp. CTaHKaX. B cirydasx, HanpumMep ¢pe3epoBaHus WM CTPOTaHUS, pe3aHNe Ha3bIBACTCS
HPEPBIBUCTHIM, 1 IIPOMCXOIUTH C IIEPEMEHHBIM CEUYCHUEM PE3aHusL.

Pa3ngen 2. CoBpeMeHHBbIE HHCTPYMEHTAJIbHBIE MATEPHAIBI

Marepuan pexymeil 9acTd WHCTpyMeHTa omnpeneisieT d(pQeKTHBHOCTE ero paboThl, o0ecmeunBast ero paboTOCIOCOOHOCTS,
CTOHKOCTb U BBICOKYO IIPOM3BOJUTENILHOCTD. J[JIs pa3HBIX yCIOBHH MIPOU3BOACTBA POLIECC BEIOOPAa MHCTPYMEHTAIBHOTO MaTepHaa
OyaeT 3aBHCETh OT OOJIBIIOTO KOJINYecTBa (PaKTOPOB, TAKMX KaK, UCHOJIb3yeMble 000PYIOBaHHSA U OCHACTKA, THUIIB M BUJIBI PEXKyYIIle-
T0 MHCTPYMEHTA, MaTepual U BHJ 3arOTOBKHU, TpeOyeMast 3)(eKTUBHOCTH Tpoliecca 00pabOTKH, Ka4eCTBO M TOUYHOCTh MPOU3BO/IH-
Moii npoaykimu. ITo 5To# Npu4YnHE Ha COBPEMEHHOM IPOU3BOJICTBE UCIIONB3YETCs 0OJIBIIOE Pa3HOOOpa3ne MapOK HHCTPYMEHTANb-
HBIX MaTe€pHaJIOB, KOTOPBIE OTIMYAIOTCS APYT OT Apyra 0 XMMHYECKOMY COCTaBY M (PM3MKO-MEXaHHIECKHM CBOMCTBAM.

CyniecTByronye B HaCTOSIIEe BpeMsi THCTPYMEHTAIBHBIE MaTepPHaIbl ASJISATCS CISAYIONINE TPYIITL:

1) uncmpymenmanvrvie cmanu. OHA MOTYT OBITH YTIICPOAUCTBIMH, JICTUPOBAHHBIMH, OBICTPOPESKYIIIHMU;

2) meepdocnnasnvie,

3) munepanoxepamuyeckue;

4) ceepxmeepovie mamepuaibl, K HIM OTHOCSITCS aJIMasbl B KyOUUECKHI HUTPHUT OOpa;

5) abpa3zueHvie MHCTPYMEHTAIBHBIC MATEPUAIBL.

Jls obecriedeHnst 3KCIUTyaTallMOHHBIX CBOWCTB 00ECHICYNBAIOIIMX BBICOKYIO TPOU3BOIUTEILHOCTh U KA4€CTBO HPOM3BOIUMON
HPOJYKIMHU K HHCTPYMEHTAILHBIM MaTepHaliaM IIPEIbsBISIOTCS OIpe/ielieHHbIe TpeOOBaHNU:

1) TpeGoBaHus, MPEIbABISEMbIC HCXOISI 3 YCIOBHIT SKCILTyaTallu (9KCNIYAMAYUOHHBLE):

— MaTepHual pexyIlei YacTn UHCTPYMEHTA JOJDKEH 00JafaTh biCOKOU meepdocmbpio (TBEPIOCTh MaTepHana pPeXyIel 4acTu
MHCTPYMEHTA JIOJDKHA MTPEBBIIATh TBEPAOCTh 00padaThiBaeMOro MaTepuaia He MeHee 1,5 paz);

— JIOCTATOYHAS MexaHuyeckds npoynocms (IPEaesl NPOYHOCTH Ha M3rH0, CIOCOOHOCTD MPOTHBOCTOATH K MEPEMEHHBIM (ycTa-
JIOCTHAs TIPOYHOCTE) U yAapHBIM (YAapHas BsI3KOCTbH) Harpy3KaM JOJDKHBI 00eCIIeYnBaTh YCIOBHS IPOM3BO/ICTBA);

— Heo0XoauMasi CTOMKOCTh K BBICOKHM TEMIIEpaTypaM, KOTOpasi ONPEACIIeTCS memMnepamypoil KpacHoCmouKocmu, T0 eCTh
CIIOCOOHOCTBIO COXPAHATh XMMHYCCKUE, M (PU3UKO-MEXaHUUECKHE CBOWCTBA U KaK CIEACTBHE PEXKYILYIO CIIOCOOHOCTh MPU BBICOKHX
TeMIlepaTypax, KOTOpbIe BBIACISIIOTCS B IPOLIECCE PE3aHN;

— CcIocOOHOCTh MMPOTHBOCTOSITH A0Pa3UBHOMY, aATC3HOHHOMY, TU(PPY3HOHHOMY U Ap. BHAAM H3HAIIUBAHUS, TO €CTh 001a1aTh
BBICOKOH U3HOCOCMOUKOCMb,

— mMenionpo8oOHOCmb NOIDKHA 00ECTIeYnBATh OTBOJ 00PAa30BABLIETOCS B PE3YJIbTATE PE3aHUs TEeIla OT PEXKYILIEro Je3BHs H-
CTPYMEHTAJILHOTO MaTepHuana;

2) TpeGoBaHuUs, IPEABSBIICMbBIC H3 YCIOBHI H3TOTOBICHHSI HHCTPYMEHTA U3 IAHHOTO HHCTPYMEHTAJIBHOTO MaTepHaa (mexHo-
Joeuyeckue):

— Tak KaKk HHCTPYMEHT OBIBAeT CI0KHOU (hOpMEI ((hacOHHBIE Pe3Lbl, CBEPIIA, MPOTSHKKU | T.J.) U BO3SMOXKHOCTH €TI0 U3TOTOB-
JICHHUs MHCTPYMEHTAJIbHBIN MaTepHal JIOJDKEeH 00J1ajaTh XOpoIlei obpabamvpiéaemocms pe3aHUEM, B TOM YUCIIE ULIUPDYeMOCmblo U
001a1aTh XOPOIIIel cnocobrocmpio K niacmuyeckum oegpopmayusim;

— TaK KaKk HHCTPYMEHT IOJIBEpraeTcsi TepMUUECKoil 00paboTke 1y oOecredeH s BRICOKHX IKCIUTYaTallMOHHBIX CBOHCTB (TBEp-
JIOCTB, IPOYHOCTD U JIp.) HHCTPYMEHTAJBHBII MaTepHa J0JDKeH 001a1aTh HEOOXOIUMOHN 3aKAIUBAEMOCbIO U NPOKATUBAEMOCbIO,

3) sxoHomuueckue mpebosaHusL:

— MHCTPYMEHTaJbHbIH MaTepHall JOJDKEH HMETh HU3KYIO CTOUMOCTB;

— 3aTpaThl Ha U3TOTOBJICHHE PEXKYILIET0 HHCTPYMEHTA JOJDKHBI OBITh HE BETUKH.

Tema 2.1 UHcTpyMeHTAILHBIE CTAMU (JeKUus-AucKyceus 1 yac.)
Yrnepoauctele cTanu

B cootBerctBuu ¢ [OCT 1435-90 nuHCTpyMEHTANBHBIE YIIIEPOAUCTBIE CTAIN, MAPKUPYIOT OyKBOH «Y» U II(pamMu, MoKa3bl-
BAIOIINMH JIECATHIE HOJH MPOIEHTA CPESTHETO CoAlepKaHus yriepoaa. Hanpumep, crans mapku Y12 3Ta yriaepoaucras cTalb COAep-
xamas 1.2% yrinepona. B 0CHOBHOM U1 MU3rOTOBJIEHHS PEXKYILEr0 HHCTPYMEHTA, IPUMEHSIOTCS KaueCTBEHHBIE CTaIl Mapok Y 7—
V13 u cramm Mapok Y7A-Y13A. OykBa A 31ech 03Ha4aeT, 4TO CTAIb BRICOKOKA4eCTBECHHAs.

Mo Ha3zHaYEeHNIO, XUMIYECKUM, (PU3UKO-MEXaHNIECKUM CBOHCTBAM YTIEPOIUCTHIE CTAIHN JEISTCS:

- CTaJy C TTOBBIIIEHHON BSI3KOCTBIO (COZlep KaHKe YIrilepoa y KOTOPBIX Haxoautcs B peaenax ot 0,7 1o 0,9 %) npumensioTes
B OCHOBHOM JUISl H3TOTOBJIEHHS HHCTPYMEHTA C BRICOKHMHE PEXYIINMH CBOHCTBaMH, pa0OTAIOIIETO B YCIOBHAX YIAAPHBIX HarPY30K;

- CTaJIM C MOBBIIIEHHOM TBEPAOCTHIO (COlepKAaHUE YIIIepoia Y KOTOPhIX HaxoauTcs B npenenax ot 0,7 o 0,9 %) npumenstoTcs
B OCHOBHOM [1JI1 U3IrOTOBJICHHUSA HU3HOCOCTOMKOIO HUHCTPYMEHTA, pa60Ta}0Luero B YCJIOBUAX OTCYTCTBHUS yAAPHBIX HArPY30K.

YFﬂepoﬂHCTble CTaJI1 MIPUMEHAIOTCSA B OCHOBHOM IIPU U3IrOTOBJIEHUHU CJIIECAPHOI'O U CTOJISIPHOI'O MHCTPYMEHTOB, TAKUX KaK Ha-
IMUJIBHUKH, LuaGepr, METYUKH U IP., ITaMIIOB IJId XOHO}]HOﬁ HITAaMIIOBKH, a TAKXKE XUPYPTUIYECKOTO NUHCTPYMEHTA.

OCHOBHBIMH JIOCTOMHCTBAMH YTJIEPOIUCTON HHCTPYMEHTAIBHOM CTaH SBIseTCs €€ HU3Kas IIeHa M BEICOKHE TEXHOJIOTHUECKUE
CBOIfCTBa B OTOOKEHHOM COCTOSIHHH, TaKHe Kak 00pabaTsIBAEMOCTD TIPH PE3aHUH U CIIOCOOHOCTHIO K ITACTUUECKOMY Ae(hOPMHUPO-
BaHUIO.

K HemocraTtkaM yriepoanucThIX cTalled MOJKHO OTHECTH HU3KYIO CKOPOCTh PE3aHMUs U HEBO3MOXKHOCTh N3TOTOBIIEHHS HHCTPY-
MEeHTa OOJIBIINX Pa3MEPOB, TaK KaK JaHHbIE MaTepUabl 00J1afar0T HU3KOH MPOKATMBAEMOCTH M IIPH 3aKalMBaHUU B BOAE HaOmI0a-
10TCs1 OoJIbIINe AehOpMaLU.

JlerupoBaHHble cTanu

MapkupoBKa U XUMUYECKUH COCTaB JIETUPOBAHHBIX HHCTPYMEHTAIbHBIX cTane onpenemnsiercs no [OCT 5950—-73. Ouu nensrt-

CsI Ha CTaJIM IIyOOKOH M HU3KOI POKaINBaeMOCTH.



JlernpoBaHHbIE CTaIM HU3KOH MPOKAIMBAEMOCTH, 110 yCTOHYMBOCTH MEPEOXIIAXKIEHHOTO ayCTEHNTa HE3HAUMTEIBHO IPEBOCXO-
IIT YTIIEPOUCTHIE MHCTPYMEHTAIBHBIE MaTepHalIbl, HO Onaroapst HATMYHUIO JIETUPYIOMNX SIEMEHTOB, TAKUX KaK XpPOMOM, BaHAIMI
1 Bonb(pam obmamaroT 6osee BEICOKMMH H3HOCOCTOMKOCTBIO U TEMIIEPAaTypOi KPaCHOCTOMKOCTH, M HHCTPYMEHT, H3TOTOBJICHHBIH U3
TaKUX MaTepHanoB 0ojiee yCTOWYNB K MEPErPeBy.

JlerupoBaHHbIe CTaM, KaK IPaBUIIO, UCIIONB3YIOTCS AL IPOU3BOCTBA PEXKYIIET0 HHCTPYMEHTA, KOTOPBIA II0ABEPracTcs Me-
CTHOH WJI IOBEPXHOCTHOM 3aKajKe, HAIPUMEp: I, 3yOHI, HOXKEH AJIs XOJIOAHOU U ropsdeld pe3ku, 0Ope3HbIX MAaTPHIL U ITyaHCO-
HOB. EcTh ernpoBaHHble HHCTPYMEHTAJbHBIE CTAIN UMEIOIINE CIeuanpHoe npuMeHenne. Hanpumep, ctane Mapku 13X mpumens-
€TCsl B OCHOBHOM JUISl H3TOTOBJICHUS XUPYPTHUECKUX U TPaBHPOBAIIbHBIX HHCTPYMEHTOB, a TaK K€ HOXKEH U JIE3BUI ISt OpUTBHSI.
Cranp Mapku B2® nucrnons3yercss B OCHOBHOM ISl IPOM3BOJICTBA HOKOBOYHBIX MOJIOTEH U JIEHTOUHBIX MU It 00paboTku cTaneit
cpemHeil TBepIOCTH, VIS CpaBHEHUs, €€ paboTOCIIOCOOHOCTh IPEBOCXOIHT B 1,52 pasa paborocroco6HOCTH cTamy Mapku 9X .
Cranp Mapkn XB4® otiangaer 0co6o BEICOKast TBEpAOCTE, KoTopast nocturaetr HRC 6769, Tak e oHa 001ajaeT BEICOKOH CTOHKO-
CTBIO K N3HAIIMBAHUIO OJIaro/aps MpUCYTCTBHIO B JaHHOM MaTepuaiie kapouaa Bossppama WC, KOTOpEIit He pacTBOpsIETCS IPH
TeMIlepaTypax 3aKaJHBaHUs, U3 9TOH CTAIN U3TOTOBIIIOT Pe3Lsl U (Gpe3bl A1t 00pabOTKH C HU3KMMH CKOPOCTSIMH Pe3aHHUs KOHCT-
PYKIIMOHHBIX CTajel.

Cranu r1y00KO0# poKaIMBaeMOCTH, 00/1a1at0T OoJiee BEICOKUM COAepakKaHueM xpoMma (B npezaenax ot 0,6 1o 1,7 %) u moBeI-
IICHHBIM COZICp)KaHHEM O0IIero KOJMYECTBa XpOMa, MapraHiia, KpEMHHs BOJIbh)pama B HEKOTOPBIX MapKax CTaJiel. 3a CUeT Toro, 4To
JIETUPOBAHHE B 3TOM CITy4ae SIBISIETCS] KOMIUIEKCHBIM, TO MPU OTHOCHTEIBHO HEOOBIINX KOJIUYECTBAX KaXKIOT0 U3 JIETHPYIOLINX
3JIEMEHTOB 3HAYMTEIHHO TOBBIIIAETCS SKCIUTyaTallMOHHbIE CBOHCTBA MaTepHaia, TaKHe Kak IMPOKAIHBaeMOCTh, KapOHUJIbl pacipee-
JLSTIOTCS IO 00BbeMy MaTepHaia 0ojee paBHOMEPHO (MCKITIOYEHHEM SBIISIOTCS cTaneil Tira XBI') 1 yMeHbIaeTcs 4yBCTBHTEIBHOCTD
CTaJel K eperpeBy, TO €CTh IOBBIIIAETCS TEMIIEpaTypa KPaCHOCTOMKOCTH.

Cramu mapok XBI', XT'C, 9XC, 9XBI' u XBI'C npeana3HadeHs! isl U3TOTOBJICHUS PEXKYLIET0 U MITAMIOBOIO HHCTPYMEHTA
(MEeTYHKOB, IIIAIIeK, Pa3BePTOK, (pe3, MPOOOHHUKOB, BEIPYOHBIX IITAMIIOB U T.J.) PA0OTAOIIETO C MOBBIIIEHHBIMU CKOPOCTSIMU
pe3aHus B CPaBHEHHH C HHCTPYMEHTOM M3 YTJIEPOJHUCTHIX CTalel U MPUMEHSIOT I 00paboTKu feTaneil 6ojiee OTBETCTBEHHOTO
Ha3HAYCHUS.

BricTpopexymue cranu

Pexxymuii ”HCTPYMEHT, H3TOTOBIICHHBIH 13 OBICTPOPEXYIIHUX CTANICH, HAIlleN MIMPOKOe IPUMEHEHHe IpH 00paboTke B YCIOBH-
SIX 3HAYUTEIBHBIX TUHAMUYECKHX Harpy30K M C IOBBIIICHHOH TeMiepaTypoil pe3anus (B npenenax ot 600 o 640 °C) Ha KOHTAKT-
HBIX IOBEPXHOCTAX MHCTPYMEHTA U B 00J1aCTH pexymiell KpoMku. K naHHO# rpymie MaTepranoB OTHOCSTCS, JISTHPOBAHHBIE CTaIH C
BBICOKMM COJIep)KaHHeM BOJb(ppama u Ipyrux KapOumgoo0pa3yronux 3JIeMEHTOB, TAKUX KaK BaHAAWH, XpoM, MoinoaeH. beictpope-
JKYIL[HE CTaJI, IPHUOOPETAIOT BHICOKHE IKCITyaTallHOHHEIE CBOWCTBA (TBEPAOCTH, IPOYHOCTD, TEINIOCTORKOCTD M H3HOCOCTOIKOCTB)
B pe3ynbTaTe ABOHHOM TepMooOpaboTku. CHavana cTajb IOJBEPraeTcsl 3aKalke 10 MapTEeHCUTHON CTPYKTYPBI, a 3aT€M IPOBOJUTCS
OTHOCHUTEIIBHO BBICOKHH OTIYCK IpH TemrepaTtype oT 500 no 620 °C miist 00pa3oBaHUs MEIKOANUCIIEPCHBIX YIIPOYHEHHBIX (a3 v CHsl-
TSI BHYTPEHHUX HANPSHKEHUI.

Mapxkupyrotcst OBICTPOPEKYIINE HHCTPYMEHTANbHBIE MaTepHalbl OykBoi «P» (¢ aHT. «rapid» — OBICTpHI) 1 (PO, TOKa-
3BIBAIOIIEH CpeHee coaepxKaHue Bob(ppama B %, 1ajiee MOTYT CIIEI0BaTh OYKBHI M MU(PHI, YKa3bIBAIONIME HA HAJIMYNE U UX KOJIU-
4ecTBO B % JPYTHX JICTUPYIOLIUX 3JIEMEHTOB, TaK XK€ KaKk U B CTAHAAPTHON MapKUPOBKE JIETUPOBAHHOM cTald. YTIIEpoA U XpoM
MapKHPOBKE OBICTPOPEKYIINX CTAJIed He YKa3bIBAIOTCS, HX MaccoBasi 10JIs 10 YMOTYaHUIO COCTaBisieT He Oonee 1-ro % u He Oonee
4-x % cootBeTcTBeHHO. CoMleprkanue MoaubaeH U BaHaus 10 1 % B MapkupoBkax ctaneii P18, P9, POKS, POMS5 u ap. Takxke He
YKa3bIBaeTCsl.

Bce OpIcTpopexymmze CTaIn 10 CBOMM (pH3NKO-MEXaHHIECKHM CBOWCTBAM, ITOIPA3AEIISIOTCS Ha CJIEIYIOIINe TTOATPYTIIIbL:

- CTaNM YMEPEHHOH TEIIOCTORKOCTRIO (HampuMep ctanu Mapok P9, P6MS);

- CTaJIM C TOBBIIIEHHOH H3HOCOCTOWKOCTBIO (K HUM OTHOCSTCA, cTaimi Mapok P12d3, PEMS®d3);

- CTaJId NOBBIIICHHON TEMIOCTOMKOCTHIO (Takue Kak ctanu Mmapok POMSKS, POKS);

- CTaJI C MOBBIIIEHHBIMU U3HOCO- U TEIUIOCTOMKOCTBIO (cTanb Mapku P18K5D2);

- CTaJIM C BBICOKOM TBEPIOCTHIO M TEIJIOCTOMKOCTBIO U YIyUIlleHHOH HimrdyeMocThio (cTaimu Mmapok POM4KSE, B11M7K23).

BricTpopexyiine cTanu, B OCHOBHOM ITPUMEHSIIOT JUISl PeXKYILEro HHCTpyMeHTa ClIoxHOU (opmbl. Hanpumep, npu usrorosie-
HHUH CBEpPUJI, Pa3BEPTOK, 36HKEPOB, METYHKOB, IIJIAIIEK, KOHLEBBIX M HaCaIHBIX (pe3, (PaCOHHBIX PE3LOB, a TaK JK& TOKApHBIX PE3LOB
pabOoTAIOINX B YCIOBHUIX BEICOKUX YAAPHBIX HATPY30K.

Tema 2.2. TBepable cuiaBbl (JieKIusi-TUCKyccus 1 yac.)

K TBepapIM critaBaM OTHOCSATCS KOMITO3UTHBIE MaTepHabl, COCTOSIINE U3 TBEPABIX M TYTOIUIABKIX CO€AMHEHUH KapOumIoB
BoIb(pama, THTAHA, TAHTAJA, WM HEOONBIINX T00ABOK BaHAIHS, HHOOWS, XpOMa B COYETAHHH C JETKOIITAaBKUMHU METAIIaMH, SIB-
JISTFOLIMMUCST CBsI3KOM. CBSI3KOM B TBEP/BIX CIUIABaX OOBIYHO CIYXKUT KOOAIbT, a B PJIC CIydacB HUKEIb, )KENe30 MM MOINOICH.

TBep}lOCl’[J’laBHbIe UHCTPYMCHTAJIbHBIE MAaTE€PHUaJIbl U3rOTABJIMBAIOTCA B BUAC INIACTHUHOK C PA3JINYHBIM YHUCIOM FpaHeﬁ U T10JTYy-
YalT METOJIOM HOPOIIKOBOIT MeTayutypruu. [1o JaHHOMY METO/Iy MOPOIIKH KapOHI0B CMEIINBAIOTCS C TIOPOLIKOM KobanbTa, 3Ta
CMeCh IPecCyeTcsl B U3/Ielie 3aJaHHOiT ()OpPMBI M TIO/IBEpraeTcsi CriekaHuio mpu temmneparypax ot 1400 go 1550 °C B cpene 3amuT-
HOH aTMoc(eps! HarpruMep B BOJOPOAA WK B BakyyMe. [Ipu criekaHuM MOpoImok KoOanbTa paciulaBiIsieTCs U 3al0JHSET IPOCTpaH-
CTBO MEX]y 3epHaMH KapOUIOB, 3TO MMO3BOJIIET MOTYIHTh MaTepHall JOCTaTOYHOM INIOTHOCTH, C IOPHUCTOCTEIO, HE TPEBHINIAIOIICH
2-x % u cocTosmuit U3 gacTuil kKapouaos Ha 80 — 97 %, coeqMHEHHBIX MEXIY CO00# CBsA3KO. bolee BBICOKOE coaepikaHme KoOab-
TOBOW CBSI3KH BEAET K CHIDKCHHUIO TBEPIOCTH, HO B TOXKE BPEMs ITOBHIIIACT BSI3KOCTD M IpeJell MPOYHOCTH Ha H3THO.

TBepaocIIaBHBIE HHCTPYMEHTAIBHBIE MaTePHAIBI 00TaIaI0T PAIOM HEOOXOANMBIX (PU3NKO-MEXaHNIECKHX CBOICTB, HAPH-
Mep BbIcoKast TBepaocTh (B mpeaenax HRA 82 — 92) u nzHococroiikocTs. Takxke TaHHbIC MaTEePHAIbI COXPAHSIOT B 3HAYUTEIIBHON
CTEINEHH CBOM CBOICTBA M IPH MOBBIILICHHBIX TEMIIEPATypax BhIJCIIEMBIX B IPOLIECCE PE3aHusl, TOSCTh 00JIaIal0T BEICOKOH TEIIo-
CTOMKOCTBIO (TeMmeparypa KpacHOCToMkocTH B npenenax ot 800 no 1000 °C)

B 3aBucuMocTH OT cocTaBa Kap6ﬂ}1HOI>i OCHOBBI TBEPABIC CIIJIaBbI PA3ACIIAIOTCA Ha YETHIPE OCHOBHBIC I'PDYIIIIBI:

- Boib(pamokobansToBsie (rpynma BK) ra ocnose WC—Co;

- TuTaHoBOJb(pamokobonbToBbie (rpymmna TK) na ocnoe WC—TiC—Co;

- THTaHOTaHTaNOBOJIb(GpaMokobonbToBbie (rpymma TTK) na ocnoBe WC—TiC—TaC—Co;

- 6e3Bonbpamosie (rpynma BBTC) na ocrose TiC u TiCN.

B 0003HaueHHN MapoOK CIUIaBOB HCIIOJIB3YIOTCS OyKBBI: B - Kapbun Bonbdpama, K - kobaneT, nepsast 6yksa T - kapOua THTaHa,
Bropas OykBa T - kapbux Tantana. Lludpsr nocne OykB yka3pIBalOT MIPUMEPHOE COJIEPIKaHUE KOMIIOHEHTOB B mpoiieHTax. OcranbHoe
B CIUIaBe - Kapoua Bonb¢pama. BykBbl B KOHIIE MapKH 03HAYaloT: B - kpynHo3epHUcTyIo, M - Menko3epHucTyio, OM - ocobomenko-
3€PHHCTYIO CTPYKTYpY.
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Boavgpamoxobansmossie meepovie cnaaswl (rpynna BK) cocrosit u3 3epen kapOuna Boiabdpama u kobanbra. CriiaBel JaHHOR
TPYIITEL PA3INIAOTCSt MEXy COOOH IMPOIIEHTHBIM CO/IepKaHNeM B HUX KoOalibTa M pa3MepaMHu 3epeH KapOuia Boiab(hpama, a Tak xKe
TEXHOJIOTHEH MX N3rOTOBJIEHMS. B HacTosIee BpeMs [UIs H3rOTOBJIEHHS TBEPAOCIUIABHBIX IUIACTHHOK IPHMEHSIIOTCS CIUIaBHI C CO-
nepkanueM kobanbsTa ot 3 10 10 %.

OCHOBHBIMH TNIPEICTAaBUTENSIMU JTaHHOW TPYMIIHL sIBIsiIOTCSt MaTtepuaisl Mapok BK3, BK3M, BK30OM, BK4, BK4B, BK6,
BK6M, BK60OM, BK6B, BK8, BK8B, BK10, BK10M, BK100OM, BK10XOM, BK11, BK11B, BK15, BK15XOM, BK20, BK20B.

B »Tux Marepuanax npu yBeIUUEHUU IPOLIEHTHOTO COACPKAHUS CBA3KH (K0OaIbTa) BO3PACTAIOT Mpeiel MPOYHOCTH Ha H3THO,
yaapHasi BA3KOCTb M CHOCOOHOCTB K ITACTHYECKUM Ae(GOpMaLUsIM, OTHAKO CHIDKAIOTCS TBEPAOCTh U MOAYIIb IIPOJOJIBHOM yIpyro-
ctu (Moaynb FOHra). Taxoke ¢ pocToM conepskaHus KoOanpTa HaOI0JaeTCsl MOBBIICHNUE TETUIONPOBOJHOCTH TBEPIOCIUIABHBIX MaTe-
pHaIOB ¥ KOG QHUITMEHT X TEPMUIECKOTO PACIIMPEHHs, OTHOBPEMEHHO C STUM HaOJI0JaeTCsl CHIDKEHHUE YACIFHOTO AIIEKTPUIECKO-
ro conpoTuBieHus. [ToBbIIIeHNe KOHIEHTpAuy KoOaabTa B TBEPAOM CIUIaBE BE/IET K MOBHIIIEHHUIO €0 H3HOCOCTOHKOCTH, W OHO-
BPEMEHHO K BO3PACTaHHIO CIOCOOHOCTH NMPOTUBOCTOSTH YIAPHEIM Harpy3kaM. Takum oOpa3oM, GH3NKO-MeXaHHIEeCKHe CBOWCTBA
TBEP/IOCIIABHBIX MAaTEPHAIIOB OIPEEISIOT HX PEXKYIIYIO CIIOCOOHOCTH B Pa3HBIX YCIOBHSIX 00PaOOTKU M 3aBUCST IJIaBHEIM 00pa3oM
KOJIMYECTBA CBSA3KU B MaTepHae.

Hanpumep, TBepasbiit crutaB Mmapku BK3 ¢ MuHMMansHbIM cofepskaHieM KoOanbTa, 00aaeT HanbombIIel H3HOCOCTOMKOCTHIO,
HO OJTHOBPEMEHHO HaWMEHbIIIEH TPOUYHOCTHIO B OCHOBHOM PEKOMEHIYETCSI IJIsl YUCTOBBIX ONepaluii ¢ MAaKCUMaIbHO BBICOKOH CKO-
POCTBIO INIABHOTO JBIDKEHHUS, U OTHOCUTEIBFHO MaJION TOJIIUHOMN U TIyOuHO 00paboTku (ceueHueM cpesa). Takue TBepble CIIaBbl
kak BKS, BK10-M u BK10-OM, kak npaBuio, pUMEHSIOTCA Ha YEPHOBBIX OINEPAIMAX ¢ OTHOCUTEIFHO HU3KOH CKOPOCTHIO pe3aHus
U BEICOKOM TT0/1adell ¥ TITyOMHOHN pe3aHus B YCIOBHSIX C BRICOKUMH yIapHBIMHU Harpy3KaMH, Tak Kak OJarojapsi MOBHIIIEHHOMY CO-
JieprKaHUIo KoOaabTa UMEIOT 00Jie BEICOKHE TBEPOCTh | IIpe/iel NPOYHOCTH Ha H3rud. B ocHOBHOM TBep/ble crutaBsl rpymmnsl BK
PEKOMEHYIOTCS ISl 00paboTKU MaTepHaioB, JAIONIMX CTPYKKY HaIJIOMa, TAKMX KaK YyT'YHBI, IBETHBIE METAJUIBI, CTEKIIOIIACT UKH,
dapdop u ap.

Tumanosons@pamorobonomogeie meepovie cnuagel (rpynma TK) npenHasHagaroTCs, KaK IPaBUIIO, TP H3TOTOBICHUH HHCT-
PYMEHTa IPUMEHSIEMOT0 IS pe3aHusl MaTepualoB, 00paboTKa KOTOPHIX CBs3aHa ¢ 00pa30oBaHHEM CIMBHOH CTPYXKHU. B cpaBHeHHH ¢
TBEpABIMH cIlTaBaMu rpynnsl BK oHE mMeroT 6oee BBICOKYIO TBEPAOCTS, ’KapOIPOYHOCTh, CTOMKOCTD K OKHCIICHHIO U B TO JK€ Bpe-
MsI HU3KYIO TEIIONPOBOAHOCTD U 3I€KTPONPOBOJHOCTb, @ TAKKE MAIBIM MOJYJIEM IPOAOIBHON YIPYTOCTH.

Taxoke TBep/ble CIUIaBBl HA OCHOBE KapOWIOB THTaHA U BOJIbppaMa 00Ialaf0T CIOCOOHOCTHIO CONPOTUBISITECS. UCTHPAHUIO
IOJ BO3JICHCTBUEM TPEHHMS CTPYKKH O IIEPEITHIOI0 TIOBEPXHOCTh PEKYIIEro HHCTPYMEHTA, 9TO 00BICHSIETCS TeM, YTO TeMIepaTypa
XMMHYECKOT'O CXBaThIBaHMs (AAre3usi) CO CIUIaBaMH Ha OCHOBE JKeJIe3a Y CIUIABOB JaHHOW TPYIIIBI BEIIIE, YEM Y TBEPJIBIX CIUIABOB
rpynn BK, 370 no3BosisieT mpon3BoanTs 00paboTKy KOHCTPYKIIMOHHBIX cTajiel pe3aHue Ha Goiee BRICOKUX CKOPOCTSIX 0€3 CHIDKCHHS
CTOMKOCTH PEXYIIEro HHCTPYMEHTA TO €CTh IMTOBBICHTH IIPOU3BOJUTETHHOCTE 00PaOOTKH.

OCHOBHBIMH MapKaMH TBEP/BIX CIUIaBOB 3To rpynmsl sABisttoTces: T30K4, T15K6, T14K8, TSK10, T5K12, T8K7.

Tanmanomumanogonbgpamoxobonbmossie meepovie cnaasvt (rpymma TTK) nsroraBmuBaroTcst U3 TPEX OCHOBHBIX TBEPBIX
(a3 kapounos Tutana TiC, Boabppama WC, tanrana TaC u ko6ansTa Co HCIOIB3yeMOro B Ka4eCTBe CBA3KH. JlobaBieHne B TBEp-
JIble CIUTaBBI KapOy/ia TaHTaa IMOBBIIIAeT X (PU3MKO-MEXaHNUECKHE CBOMCTBA M BCIIEICTBUE 3TOTO SKCIUTyaTallMOHHBIE XapaKTepH-
CTHKY HHCTPYMEHTAIBEHOTO MaTepyraia. JTo BEIpaXKaeTcsl B yBEJIIMUCHUH IpeJielia IPOYHOCTH IIPH H3THOE M YBEIMYESHUH CIIOCOOHO-
CTH K IUTACTHYECKUM JAe(OpManUsIM 1 TP BBICOKHX TeMreparypax. CIuaBbl, B COCTaB KOTOPBIX BXOAUT KapOu TaHTalla, HMeeT
Gosee BBICOKYIO TBEPAOCTh, ueM y TBepablx cruiaBos rpynn BK u TK u He tepser ee npu Beicokux Temneparypax (600—800 °C).
Hanmame xapOuy TaHTama B TBEPABIX CIIaBaxX BEAET K CHIDKCHHUIO MOJI3YYECTH, CYIIECTBEHHOMY ITOBBIIICHHUIO IPeJieNia yCTaI0CTH
TPH MUKIAIHBIX HArPYy3Kax, a Takke BO3PACTAHUIO TEPMOCTOHKOCTH M CTOHKOCTH K OKHCIICHHIO B BO3AYIITHON cpere.

OCHOBHBIMH MapKaMH TBEP/BIX CIUIaBOB 3To# rpymmsl sBistotes: TT7K12, TT8K6, TT10K8-b, TT20K9.

TBepaple cruIaBbl Ha OCHOBE KapOuIa TaHTala PEKOMEHAYIOTCS, KaK MPaBWIO, IPpU 00paboTKe B TSHKETBIX YCIOBHAX 00paboTKe
¢ OONBIIMMH 3HAUSHUSIMU TTyOMHBI M TT0JIa4M, KOT/Ja Ha peXKyIlee JIe3BHe HHCTPYMEHTA IEHCTBYIOT BEICOKHE CHIIBI PE3aHUs U KOH-
TaKTHBIE TEMIIEPATYPHI, a TAKOKe JUIS YCIOBHH MPEPBIBUCTOTO Pe3aHMs, IIaBHBIM 00pa3oM NpH (pe3epoBaHHH.

Tak xax Bosb(paM U KOOANIBT ABISIOTCS PEIKUMH, NePHUIUTHBIMH JIeMEHTaMU UMEIOIINE BBICOKYIO CTOMMOCTb C LIEJIBIO UX
SKOHOMMH M CHIDKEHUsI CTOMMOCTH HHCTPYMEHTAJIBHO MaTepralia COBpEMEHHas! TPOMBIIIIEHHOCTh PON3BOJIMT TBEP/IbIE CIIJIaBbI HA
OCHOBE KapOuI0B ¥ KapOOHNUTPHIOB TUTAHA C HUKEJIb-MOJINOICHOBOW CBA3KOW. DTH TBEp/bIE CIIaBBI BXOASAT B TPYIILY 6€3801b(-
pamogwvix meepowvix cniasos (BBTC).

B cpaBHeHnN ¢ Bosb(paMocoaepIKaiiMy TBEpPIBIMH CIUIaBaMH 0€3BOJIb(PaMOBEIE TBEP/BIE CILIABHI 00Ta1aloT Ooee HI3KOH
TETIIIONPOBOAHOCTHIO M 00JIee BEICOKNM KO3 (HUITEHTOM JIMHEHHOTO PAaCIINPEHNs, 3TO ONpeesIeT 0co0ble YCIOBHS IPH UX MaiiKe.
Tak kax kK03(GHUIHEHT JINHEHHOTO pacupeHus 6e3B0Ib()PaMOBBIX TBEPABIX CIIIIABOB IIPAKTUIECKN TAaKOH e, KaK y cTalel, OHI
MOTYT OBITh HCIOJIB30BaHbI JJIsl IPOU3BO/ICTBA PA3IMUHBIX KaTHOPOB 1 KoHIEBBIX Mep. TBepaocts BBTC consmeprma ¢ TBepio-
CTBIO TBEPABIX CIIJIABOB HAa OCHOBE KapOuaa Bojib(dpama, HO YCTYNaroT UM 110 MPOYHOCTHBIM XapaKTePUCTHKaM, OCOOSHHO 110 MOAY-
JIF0 TIoTepe4Hoi yrnpyroctu. [Ipy BEICOKHX TeMIiepaTypax TBepJAOCTh 6e3BOJILGPAMOBBIX TBEP/BIX CIUIABOB HECKOJIBKO HIKE, YEM
TBEP/IOCTh CILIaBa Ha OCHOBE KapbOuaa Bosb(ppama Mapku T15K6.

OCHOBHBIMH MapKaMH 3TOH Ipymisl sBistrorcest Mmatepuansl TH20, TH50, KHT16.

BesponbhpamoBeie TBepabie ciuiaBbl Mapok TH20 u KHT16 npenHa3sHadeHBI AJsl YHCTOBOH U IMOTYIHCTOBOM 00paOOTKH yTiie-
POANCTBIX ¥ HU3KOJICTHPOBAHHBIX CTaJlel, IyTyHOB, CIIIABOB Ha OCHOBE IIBETHBIX METAJIOB, HUKEIEBBIX CIUIABOB, MOIMATHIICHA.
Tepapiii crutaB Mapku TH50 B OCHOBHOM NIPUMEHSIOT JUTS TIPOM3BOJICTBA OTIOPHBIX TUIACTHH I10]] CMEHHbIE TBEPAOCIUIABHEIE MHOTO-
I'PaHHBIC IIJIACTUHBI.

Tema 2.3. Munepanokepamuka (Jiekuusi-quckycens 0,5 gac.)

OCHOBHBIM NPEUMYILECTBOM MHHEPAIOKEPAMUKH SIBIISTIOTCS] CBOHCTBO COXPAHSATh CBOM (DH3MKO-MEXaHHUECKUE CBOICTBA B yC-
JIOBHSIX BBICOKMX KOHTaKTHBIX TEMITepaTyp. DTO MO3BOJISIET BECTH 00pabOTKy pe3aHusi Ha CKOPOCTSX 3HAYUTENIbHO BhIe (10 2000
M/MI/IH), YE€M IIPpU UCIIOJIb30BAaHUU TBEPAOCINIABHOTO HUHCTPYMEHTA, YTO NPUBOAUT K ITOBLIIIEHUIO IPOU3BOAUTEIIBHOCTH U Ka4€CTBa
obpaboTtanHoii moBepxHOCTH. TaKKe K MPEUMYIIECTBY MHHEPAIOKEPAMHUKHI MOYKHO OTHECTH €€ HU3KYI0 CTOMMOCTD BCIIC/ICTBHE TO-
TO, Y4TO ChIPHE JUIsL €€ M3TOTOBJICHUS SBJISIOTCS PAKTHYECKH HEOTPAHHMYCHHBIM PECYPCOM.

MuHepanokepaMHUKy, BBITYCKaeMYH0 Y HAC B CTpaHE U 3a PyOEKOM, 10 XUMHYECKHM COCTaBaM, METO/IOM IPOU3BOCTBA U 00-
JACTSIMU IPHUMEHEHHS. Pa3/IeIsIOT Ha TPU OCHOBHBIC IPYIIITBI.

K mepBoit rpymie OTHOCHTCS OKCUOHAS KePAMUKA, COCTOSIIIAs B OCHOBHOM 13 okcuaa amoMuuust Al,O3 (zo 99 %) u HeGomnb-
IIOTO KOJIMYECTBA JITHPYIOLINX 100aBOK, Takux kak ZrO, Mg0, u np. Beinyckarorcs MUHEpaIoKepaMUKa B BHJE IUIACTHH IyTEM
XOJIOJIHOTO IIPECCOBAHMUS C NOCIIEAYIOIMM criekaHueM. IIporece H3roToBIICHHs TAKUX IIACTHH SKOHOMUYEH, AeQUIIUTHbIEC MaTe-
pHalbl B UX COCTaB HE BXOJAT BCJIEJICTBUE ATOTO UX CTOMMOCTb OYeHb HU3Kas. OCHOBHBIM HEIOCTATKOM 3THUX IUIACTUH SBIACTCS
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OTHOCHUTEIIEHO HEOOIbIIIasi IPOYHOCTH MPU U3rHOE, HO TBEPAOCTh U TEMIOCTOMKOCTh UX BBICOKHE. Taxke K He0CTaTKaM MUHEpao-
KepaMUK{ MOKHO OTHECTH HEOJHOPOIHOCTh CTPYKTYPHI M HECTaOMIIBHOCTD (PU3UKO-MEXaHUUECKUX CBOMCTB JAaHHOTO MaTepuaa.

K 4nciy ocHOBHBIX MapOK MUHEpaJIOKepaMHUKH OTHOcsATCs MaTepuaisl [[M-332, BO-13 u BIII-75.

Bropas rpymna - okcudHo-KapOuoHas u oKCuOHO-HumpuoHas (CMEIaHHasl, «4epHas») KepaMmuka, cocrosiias u3 Al,Os (1o 60
%), TiC (mo 20 — 40 %), ZrO2 (o 20 — 40 %) 1 Apyrux KapONUIOB U HUTPHUIOB TYTOIUIABKMX MaTEpHAaIOB C Pa3IMIHBIMH JIETUPYIO-
IIUMH >IeMeHTaMH. [11acTHHbI U3 JaHHOTO MHCTPYMEHTAIBHOTO MaTepHaa MOIy4atoT IyTeM rops4ero NpeccoBaHus B TpagUTHBIX
npecc-popmax. IIponecc nomyueHus MUHEPaIOKEPaMUKU JAHHON I'PYIIbI SBIIETCS OoJiee TPYAOEMKUM, B CPAaBHEHHUH C IIPOLIECCOM
MOTyYeHHs] OKCHIHOH MUHEPATOKEPAMHUKH.

Hawubosnee n3BeCTHBIME MapKaMH KepaMUKH 3TOH rpymisl sBisitorest B-3, BOK-60 u BOK-63.

[TnacTHHBI JaHHOH IPYIITEI IPUMEHSIOTCS B OCHOBHOM JUISI 00Pa0OTKN KOBKHX U OTOEIEHHBIX YyTYHOB, TEPMOYIYUIICHHBIX,
LEMEHTHUPYEMBIX U 3akaneHHbIX 10 TBepaoctd HRC 30 — 65 craineil.

K TpeTbeii rpymie OTHOCIAT MHHEPAIOKEPaMHKy H3TOTOBICHHYIO Ha OCHOBE Humpuoa kpemuust (SigNy) 1erupoBaHHOTO OKCH-
JaMU [IUPKOHMS, ATIOMUAHHUS, UTTPUs 1 J1p. [I1acTHHBI U3 HUTPUIA KPEMHHUS MTOTYYaroT IIPH IIOMOIIH METOJIOB TOPSTYETo IIPeccoBa-
HUS.

B nameii ctpane HauboJiee U3BECTHAS MapKa 3TOH MUHEPATOKEPAMUKH SIBISIETCS MaTepUall «CHIUHUT-P.

[TpumenseTcs MUHepanoKepaMHKa 3TOil IPYMIBl B OCHOBHOM IPH 00pabOTKe Uyr'yHOB, JISTHPOBAHHBIX CTajel U IIBETHBIX Me-
TaJUIOB Ha OCHOBE MEJIU U HUKEJIS B YCIOBHAX OTCYTCTBHUS IUKIHMYECKUX YAApHBIX HArPy30K.

Tema 2.4. CBepxTBepable MaTepHaJbl (Jekuusa-guckyccus 0,5 yac.)

Vcrionp30BaHme IPH H3TOTOBICHUH PEXKYIIEro HHCTPYMEHTA CHHTETHIECKHUX AJIMa30B, a TAKXKe IOJIMKPHCTAIIIOB CBEPXTBEP-
ne1x MatepuanoB (CTM) Ha ocHOBe KyOnueckoro Hutpuna 6opa (KHB) u Blopuuronono6noro uutpuna 6opa (BHB) nossomser
3HAYUTENIFHO MTOBBICUTH IPONU3BOIUTEIBHOCTE 00PaOOTKH.

CoBpeMeHHas: HHCTPYMEHTAJIbHAs IIPOMBIIIJIEHHOCTh BBIITYCKAeT ABE IPYIIIBI MHOTOIpaHHBIX uracTud n3 CTM:

1) KOMITO3HTHI Ha OCHOBE HUTpHUAA Gopa HMEIOIIHe CIEeAYIONIHe TOProBhle Ha3BaHus: 31600p-P, 6endop, [ITHB, rexcanur-P,
0opazon, ambopur, cymudbopon BN200, BropuuH;

2) NONMMKPHCTAIUIBI HA OCHOBE YIIIepoia, K HUM oTHOcsATcsa cunTetndeckue anmassl: ACB, ACIIK, CBBH, xapOoHHT, KOMIaKc,
CHHIHT, METaJaliMOH/I.

OTH ABE TPYMIBI CBEPXTBEPABIX MAaTEPHATIOB UMEIOT HE CBA3aHHBIE MEXKAY CO00H 007IacT! MPUMEHEHHSI, KOTOPBIE OTPEIEs-
I0TCSl UX XUMHYECKHM COCTaBOM M (PM3HKO-MEXaHHIECKHMH CBOicTBaMU. [10 TBEpIOCTh CHHTETHYECKHE aIMa3bl IPEBOCXOMIAT TBEP-
JOCTh MaTepHaJIOB HAa OCHOBE HUTpUAa 60pa, 0JHAKO MX TEIUIOCTOMKOCTh HIKe B 1,5-2 pa3a. KoMIo3uTHBIe MaTepHaibl Ha OCHOBE
HHUTpUAA 00pa MPaKTHIECKH XUMUYECKH HEHTpabHBI K CIIJIaBaM Ha OCHOBE )Kelle3a, @ CHHTETHYECKHE ajMa3bl IPOSIBIISIOT 110 OTHO-
IICHHIO K 9TUM CIUIaBaM IOBBIIICHHYIO XHUMHYECKYIO aKTHBHOCTB, 0COOSHHO IPH BHICOKHX KOHTAKTHBIX TEMIIEPATypax M JaBICHUIX,
KOTOpBIE UIMEIOT MECTO B 30HE 00paboTku. Mcxoms 13 3THX 0COOEHHOCTEH PEeKYIIN HHCTPYMEHT, OCHAIICHHBIN CBEPXTBEPIBIMU
MHOTOTPaHHBIMH IUTACTHHKAMH M3 KOMIIO3UTOB Ha OCHOBE HUTPHIa 60pa, IPUMEHSIOT TTIaBHBIM 00pa3oM IpH 00paboTKe 4yryHa U
CTaJH, a8 UHCTPYMEHTHI, OCHAIICHHBIE CHHTETHIECKIMH alIMa3aMH, HCIONIB3YIOTCS IPH 00pabOTKE IBETHBHIX METALIOB H CIIIIABOB Ha
UX OCHOBE, a TaKKe HEMETAININYECKUX TPYAHOOOpabaThIBaEMBIX MATEPHAIIOB.

Tema 2.5 AGpa3uBHBIe HHCTPYMEHTAJTbHbIE MATEPHAIBI (JIeKIUsA-TUCKyccus 1 yac.)

AOpa3uBHBIe MaTepuabl (C TaTHHCKOTO «abradere» — cockabIMBaTh) — 9TO MaTepHaIbl, 00J1aAaloNe BRICOKOH TBEPOCTHIO U
npenHa3HaYeHHbIe A1 00pabOTKH pa3IMuHBIX MaTepHajIoB (CTallb, KEpaMHUKa, CTEKIIO, U 1p.). OHM HCIOJIB3YIOTCS B TEXHOJIOTHY e-
CKHX Tpoleccax NIIH(OBaHuUs, OJIUPOBAHUS, JOBOJKH, CynepGHUHUIIHPOBaHUS U T.1. Bce abpa3suBHBIE MaTepHabl ACNATCS Ha
NPUPOJIHBIE U UCKYCCTBEHHBIE. K NpUpoaHEIM aOpa3nBHEIM MaTepraiaM OTHOCSTCS pa3iIMYHbIe MHHEpaJIbl: KDEMHHUI, KBapIL, em3a,
KOpyHZ, anMma3 1 ap. CTpyKTypa 3THX aOpa3uBHBIX MaTEPHAIIOB OTIMYAIOTCS OOJBIIONH HEOTHOPOIHOCTHIO U BKIIIOYAET B ce0s pas-
JUYHBIE TOCTOPOHHKE puUMecH. BemencTBue 3Toro abpasuBHBIE CBOMCTBA TPHPOAHBIX MATEPHANIOB B OOJIBIIIIMHCTBE CITydaeB HE
YIIOBIIETBOPSIIOT BEICOKHE TPEOOBAHMS, IIPEAbSIBIIEMbIE COBPEMEHHOH MTPOMBIIIIEHHOCTRI0. [I03TOMY BeyIiee MecTo B MaIIMHO-
CTPOUTEIILHOM TIPOM3BOICTBE 3aHIMAIOT HCKYCCTBEHHBIE a0pa3MBHBIC MaTepHAIIBL.

K OCHOBHBIM HCKYCCTBEHHBIM a0pa3HBHBIM MaTepHaIaM OTHOCSTCS JIEKTPOKOPYH/I, MOHOKOPYH, KapOUAbl KPEMHHUSI 3€JICHO-
ro u ap. Taxke K HCKyCCTBEHHBIM a0pa3uBHBIM MaTepuanaM OTHOCSTCS MOJIMPOBOYHBIE U JOBOJOYHBIE MOPOIIKU U3 OKUCEH XpoMa 1
xkene3a. K 0coboii rpymime HCKyCCTBEHHBIX aOpa3svBHBIX MaTePHANIOB OTHOCATCS KyOHMUYeCKnit HUTpHA Oopa U CHHTETHUYECKUH ajMas.

DJIEeKTPOKOPYH] (B aMEPUKAHCKOM JIUT. - aTyH OT JIATHHCKOTO «alundumy - OrHEYHOPHBIH) MOTyYaroT IPH IOMOIIH 3JIEKTPH-
YEeCKOH MIIaBKH MaTepHAIOB, 00OTAEHHBIX OKHUCHIO ATFOMUHNS, TAKHX KaK OOKCHTBHI MM TIIHHO3EM, B CMECH C aHTPAI[UTOM HIIH
KOKCOM KOTOPBIE HCTIONB3YIOTCS B Ka4ECTBE BOCCTAHOBUTEIEH.

BermyckaroTes cieayrone pa3sHOBUIHOCTH IEKTPOKOPYHIOB: MOHOKOPYH/T (M3TOTOBIICH B BUI€ MOHOKPHCTAIIIA ITyTEM Pas3-
JI0>KEHNS OKCHUCYIIL(QHUIHOTO [IJIAKA U3 CHIPBSI, COJIEPrKAIIEro TIIHHO3EM U cepy), ChepoKOpyH (U3 TIHHO3eMa, CTPYKTYpa B BHJE
KOPYHIOBBIX c(ep), IernpoBaHHbIH (M3rOTOBJICH U3 IIIMHO3eMa C 100ABICHHEM JISTUPYIOIIUX IEMEHTOB, 00pa3yIOIIUX TBEPIbIi
pacTBOp ¢ KOPYHAOM), LUPKOHHUEBBIH (M3rOTABIMBAETCS U3 CHIPhS CONEPKALIETO ITTMHO3EM U LIUPKOHUH, OTIMYAETCs IBTEKTHUECKON
CTPYKTYpOH), THTAaHHUCTHIN (M3 TIIMHO3EeMa ¢ J00aBIeHHEM OKCHa TUTaHa), Oenblil (M3 IIIMHO3eMa), HOpMaJbHBIH (13 O0KCHTa) U
XPOMHUCTBIH(OKCH XpOMa BBOIUTCS B IIIMHO3EM).

Hopmanvhutii snekmpoxopyno copepxuT ot 92 10 95 % OKHCH aTlOMUHHS M ISIUTCS cliexytomue Mapku: 12A, 13A, 14A,
15A, 16A. 3epHa HOPMAITEHOTO AIEKTPOKOPYH/IA HAPSITy C JOCTATOYHO BBICOKOH NMPOYHOCTHIO U TBEPIOCTHIO 001a1al0T OTHOCH-
TEIILHO BBICOKOH BS3KOCTBIO, HEOOXOANMOM IIpH 00pabOTKe B YCIOBHSAX OOJBIIOTO JABJICHUS C IEpEeMEHHBIMH Harpy3kamu. [Tosto-
MY HOPMAJIbHBIH 3IEKTPOKOPYH/I, IPUMEHSETCs IPH 00pabOTKe pa3sHBIX MAaTEPHAJIOB C BBICOKOH MTPOYHOCTHIO, TAKUX KaK YTIEPOJIU-
CTbIE U JISTUPOBAHHBIE CTaJIN, KOBKHI U BHICOKOIIPOUHBIN YyT'yYHBI, HUKEJIEBBIC U AIFOMUHUEBBIE CILIABBI.

Benvtii 21exmpoxopyHo TIPOU3BOIUTCS CIEIYIONMX Mapok 22A, 23A, 24A, 25A ero oTiinyaeT BHICOKOE CO/IepKaHUE OKHCH
alMOMHUHHKA B nipefenax oT 98 1o 99 %. Ilo cpaBHeHHIO ¢ HOPMaIBHBIM IEKTPOKOPYHIOM OH 001agaeT 0oJiee BEICOKOH TBEPIOCTHIO,
XPYIKOCTBIO U HMEET MOBBIILICHHYIO a0pa3uBHYIO ClIOCOOHOCTh. OH B OCHOBHOM HCIIOJIB3YETCS sl 00pabOTKH TeX jKe MaTepHaloB,
YTO U HOPMAIIBHBIH NIeKTPOKOpyH/. OJTHAKO B CHITy TOTO, YTO 3JIEKTPOKOPYH/ Oerblii o0magaer 6oree BEICOKOH CTOMMOCTBIO B
CPaBHEHMH ¢ HOPMAIIBHBIM 3JIEKTPOKOPYHJIOM, 00JIaCTh €T0 IIPUMEHEHHS pacIpOCTPaHsIeTCs Ha 00Jiee OTBETCTBEHHBIX ONepanysix,
HaIpuMep Ha ONepausx OKOHYaTeIbHOTr0 Wi npodmisHOro numdosaHys, Mpu NUIHGOBAHUH PEe3bObI M 3aTAYNBAHUH PEKYIIETO
HUHCTPYMEHTA.

XPpOMUCTBIH NEKTPOKOPYH IPOU3BOAAT CIIEAYIOIUX Mapok: 32A, 33A, 34A. JlobaBiieHne OKUCH XPOMa H3MEHSIET MUKPO-
CTPYKTYpY H CTpoeHHe 3epeH. [IpoyHOCTh XpOMUCTOTO 3MEeKTPOKOPYH/Aa MPUOIM3UTEIbHA PaBHA IPOYHOCTH HOPMAJIBHOTO 3JIEKTPO-
KOPYH[a, @ TI0 CBOUM PEXYIIUM CBOHCTBAM OH NPHONIKaeTCs K OeJI0oMy JIEKTPOKOPYHAY. Pexomenayemas 061acTb NpUMEHEHUS
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XPOMHCTOTO JICKTPOKOPYH/IA 3Ta KPYTJIOULIN(OBAIBHBIC ONEPALny A1 00pabOTKU U3/1eNHil U3 KOHCTPYKIIMOHHBIX M YTJICPOAH-
CTBIX CTaJIeil IPH BBICOKUX PEXHUMAX PE3aHMs, B pe3yJIbTaTe 4ero 00ecnednBaeTCs BRICOKast Hpon3BoanTensHOCTh (Ha 20—30%
BBIIIIC) B CPAaBHEHHH C OEJIBIM JICKTPOKOPYHIOM.

DIIeKTPOKOPYH/I THTAHUCTHIN Mapku 37A Hapsiay ¢ OKUCHIO AIFOMHHUS COACPXKUT OKHCh THTaHa TiO,. OH OTIHYaeTCst OT HIICK-
TPOKOpPYH/Ia HOPMAJILHOTO OOJBIINM HOCTOSTHCTBOM CBOHCTB M TIOBBIIICHHOH BSI3KOCTHIO. JTO IT03BOJISIET HCIIOJIB30BATh €0 B YCIIO-
BUSIX TSDKEITBIX M HEPAaBHOMEPHBIX HAarpy30K. DIEKTPOKOPYH] THTAHUCTBINA IPUMEHSIETCS Ha ONEPaLUIX MpeIBapUTeIbHOrO IuTHdO-
BaHUS C YBEIMYEHHBIM CHEMOM MeETalla.

DNeKTPOKOPYH HUPKOHUEBBIH Mapku 38 A Hapsay ¢ OKUCHIO ATIOMUHHS COICPIKUT OKUCH ITUPKOHUS. OH HMEET BBICOKYIO
MPOYHOCTH U MPUMEHSAETCS B OCHOBHOM ISl OOJUPOUHBIX PabOT ¢ GONBIIMMH yAeTbHBIMU JaBICHUSIMU PE3aHHUS.

MonoxopyHa Mapok 43A, 44A, 45A nonydaeTcs B BUJIE 3¢pHA, UMEIOIIET0 MOBBIICHHYIO IPOYHOCTh, OCTPBIE KPOMKH U BEp-
MINHEI ¢ 6oJiee BBIPRKCHHBIM CBOMCTBOM CaM0O3aTaYHBaHU 10 CPABHEHHIO C JIEKTPOKOPYHAOM. DTO 00eCIeunBaeT eMy HOBBIIIICH-
HBIE PeXyIIne CBoicTBa. MOHOKOPYH IPEANOYTHTENEH IS NUTH(OBaHMUS TPyAHOOOpabaTEIBaEMBIX CTaJIel M CIUIABOB, [UIS MIPEIH-
3HOHHOTO IMUTN(OBAHUS CIIOKHBIX MPOGHIEH U IS CyXOro IUTH(OBAHHS PEXYIIEr0 HHCTPYMEHTA.

Cdepoxopynn conepxur 6omree 99 % A1,0; u mosryqaercs B BuAe Housix cdep. B nporecce numdosanus cheps! paspymaroT-
cs1 ¢ 00pazoBaHUEM OCTPHIX KpoMOK. ChepoKopyH[ 1enecooOpa3Ho MPUMEHATH PH 00paboTKe TAKMX MAaTepHaIoB, KaK pe3rHa,
TUIACTMACCHI, IIBETHBIE METAILIBI.

Kap6ua kpeMHusI onmy4aeTcs: B pe3ybTaTe B3auMOJISHCTBUS KpEMHE3eMa U yriIeposa B JIEKTPUUECKUX IIedax, a 3aTeM Apoo-
neHus Ha 3epHa. OH COCTOUT U3 KapOuaa KpeMHUSI U HE3HAUYUTEIBHOTO KoylndecTBa npumeceit. Kapoun kpemuus obiaagaer Oomboi
TBEP/IOCTHIO, TPEBOCXOSIIEH TBEPIOCTh IEKTPOKOPYH A, BRICOKOI MEXaHHIECKON MPOYHOCTBIO U PEXYIIeH CIOCOOHOCTHIO.

Hamnbonee pacnpocTpaHeHBI 1Be pa3HOBUIHOCTH KapOuaa KpeMHUs: 3eneHbli (K3), MMeronuii BET OT CBETIIO-3€IEHOTO JI0
TEeMHO-3eJ1eHor 0, 1 4epHbIil (KU) — 00pI4HO YepHOro Wiy TeMHO-CHHETO 1BeTa. KapOua KpeMHUsI 3eNIeHBIH OTInYaeTcs oT Kapouna
KPEMHHS YePHOT'O MEHBIINM KOJIMYECTBOM IpUMecei. 3eIeHbli kapOnua KpeMHUsI o0JiajaeT OoJIbIel TBEpIOCTEI0, HO MEHbIIIei
MPOYHOCTHIO TI0 CPABHEHHIO C YePHBIM KapOUIOM KPEMHHS.

Kapbun xpemuus uepusiii Mapok 53C, 54C, 55C npuMeHsIoT 11 00pabOTKU TBEPIABIX, XPYIKHUX U OYCHB BSI3KUX MaTepHAJIOB:
TBEP/BIX CIIIABOB, UyTyHA, CTEKJIA, IIBETHBIX METAJLIOB, IIACTMACC.

Kapbun xpemuus 3eneHsiit Mapok 63C, 64C HCTONB3YIOT AJIs 3aTOYKH TBEPAOCILIABHOTO HHCTPYMEHTA, UTH(OBAHUS KEpaMHU-
KH.

Kap6uz 6opa B4C oGramaer BEICOKOH TBEPIOCTBIO, BRICOKOI H3HOCOYCTOHYMBOCTBIO U a0pa3uBHOM criocoOHOCThIO. BMecTe ¢
TeM KapOuz 60opa 04eHb XPYIIOK, YTO M ONpeessieT ero MpUMEHEHHE B IPOMBIIUICHHOCTH B BHJIE OPOIIKOB M T1aCT JUIS JOBOJIKH
TBEP/IOCILIABHBIX PEXXYIINX HHCTPYMEHTOB, (GMIIbep N3 TBEPABIX CILIABOB, IUTH(OBAHMS KaMHEH U3 UCKyCCTBEHHOTO pyOnHa, arata
u 1p.

Pa3neu 3. 'eomeTpuyeckue nmapaMeTrpbl pexKylnX HHCTPYMEHTOB

Tema 3.1. Knaccudukanus, KOHCTPYKIIMA ¥ TeOMETPHUS TOKAPHBIX pe3loB (JeKnus-auckyccusi 1 yac.)

MHoroo0pa3sue BUA0OB MOBEPXHOCTEH, 00padaThiBaeMbIX Ha CTaHKaX TOKAPHOU TPYIIIBL, IPUBEJIO K CO3AAHUIO OOJIBIIOr0 Yucia
TUTIOB TOKAPHBIX PE3L0B, KOTOPBIE MOKHO KIACCH(UIIMPOBATH MO CIEIYIONINM Mpru3HaKam (puc. 3.1):

1. [To TexHONMOTHYECKOMY HAa3HAUEHHIO PA3IIMYAIOT PE3Lbl: IPOXOJHEIE (2, 0), moape3Hble (B, T), KAHABOYHBIE (1, €), pacTOYHBIE
(x, 3), oTpe3HbIe (1, K, 1), pe3600BbIe (M, H), pacoHHBIE (0), TaNTEIbHEIE (II, P).

[TpoxoxHO# pe3er npuMeHseTCs It 00TOYKN HAapYKHBIX NIHHAPHIECKIX ¥ KOHUIECKHX MOBEPXHOCTEH.

IMoapesHoii peser; — IS MOAPE3KH IIIOCKUX TOPLIOBBIX MOBEPXHOCTEN.

©) ™) y) ()

Puc. 3.1. ToxapHble pe3Lbl

PacTouHoi pes3en — 1Jid paCTO4YKH OTBepCTHﬁ, NpeaABaprUTEIIbLHO l'[OJ'lyLleHHl)IX Ha npeﬂbmyumx ornepanuiax TCXHOJIOIrn4€CKOoro
nporecca.

KanaBounsrii peser| — st 00pabOTKH KaHABOK.

TantenbHbI pe3er — st 00pabOTKH TaTENbHBIX COMPSKEHUH TOBEPXHOCTEH.

OTpe3Hoii pe3er] — Uil OTPE3aHuUsT 3aTOTOBOK.

Pe3s00B0ii pe3err — Ui Hape3aHust Pe3bObI.

®dacoHHBIH peser] — 1u1st 00paboTKH (hacOHHOIT MOBEPXHOCTH METOJIOM MOIEPEYHON MOJIa4H.

2. ITo dhopme paboueii 4acTH pe3Lipl pa3aessIFoTCs Ha TPsIMbIE, OTOTHYTHIE, OTTSHYTHIE.

3. Ilo HanpaByieHHIO OAAYH pe3Lbl ObIBAIOT JieBbIe () U npasble (0). JIeBbIe pe3isl paboTaloT ci1eBa HAPaBo, a MPaBbIE -
CIIPaBO HAJIEBO

4. ITo KOHCTPYKTUBHOMY O()OPMIIEHHIO PE3IIbI MOTYT OBITE LIENBHEIE, C IPHBAPEHHON BCTHIK paboueil 4acThlo, ¢ MPUBAPEHHOM
WIIM TIPUTIASTHHOM IUIACTHHKOM M3 MaTepHaia PeKyIel YacTH, ¢ MEXaHHYECKUM KPEIUICHUEM PEXYIIUX [IIACTHHOK.

TokapHBI pe3ell MOKa3aHHBIN Ha puC. 3.2 UMeEeT JBe OCHOBHBIX YacTi: pabouyto (I) u crepxkus (11).
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CreprkeHb B CEYEHHH, KaK MPABUIIO UMEET KBAAPAT UIIM MPSIMOYTONBHUK H CITYKUT IJIsl yCTAHOBKH pe3lia B pe3lieaepxKarese
CTaHKA.

Puc. 3.2. DneMeHTBI TOKapHOTO MIPOXOIHOTO pe3ia
Pabouast gacTh pesla HEMOCPEICTBEHHO BBINOHSACT PAOOTy Pe3aHMs U COCTOUT M3 CIEAYIONINX 3JIeMEHTOB (pHc. 3.2):
1. [epenueii (r1aBHOI) MOBEpXHOCTHIO (1) HA3BIBAIOT MOBEPXHOCTH, IO KOTOPOH CXOIUT CTPYKKA;
2.  TJIaBHOW M BCIIOMOTaTeNbHO Ha3bIBAaIOT MOBEPXHOCTH, OOpalleHHbIe K 0OpabaTsiBaeMoit 3aroToBke. ['1aBHOIt 3aqHei mO-
BEPXHOCTBIO (2) Ha3bIBAIOT MOBEPXHOCTH, OOPALICHHYIO K MOBEPXHOCTH PE3aHHs, a BCIIOMOTaTeNbHOM 3a1Heil (4) - HOBEpXHOCTD,
oOpameHHy0 K 00pab0TaHHOH ITOBEPXHOCTH 3arOTOBKH;

3. rJIaBHas pexylnas kpomka (i1e3sue) (3) obpasyeTcs mepeceueHUeM MepeHei U IIaBHON 3a/Hel MOBEPXHOCTEH, a BCIo-
MOraTenbHO pexynieil KpoMKoit (6) Ha3bIBAIOT ITIABHO U BCIIOMOTATENIbHOMW 3aJHEil TOBEPXHOCTEIA.
4. [lepeceueHne rIaBHOM M BCIOMOTATENBFHOM pexylleil KpoMKH oOpasyeT BepmnHy pesua (5). Bepmmna pesma moxxer

OBITh U3TOTOBJIEHA KaK OCTPOM, TaK M 3aKPYTJICHHOM.

JI7st onipeieNieHust yriloB pe3lia BBOISITCS MOHATHS CIISIYIOIINX IUTocKocTe (puc. 3.3).

OcHnosHas mwiockocTs (OI1) — mIockocTs, MapauienbHas HAlIPaBJICHAIO IIPOIOIBHOM U IonepedHol nmofad. [IpuMeHnTensHO K
TOKAapHBIM pe3liaM 32 OCHOBHYIO IPUHUMAETCS MIIOCKOCTh, IPOXOAIIasl Yepe3 OCHOBAaHUE CTCPIKHS.

[Tnockocts pe3anust (ITP) — mimockocTs, KOTOpast MPOXOIUT Yepes TIIaBHOE PEXyIlee JIe3BUe pe3lia U SBISETCs KacaTelIbHOU K
MOBEPXHOCTH pe3aHus (MepPIeHIUKYISIPHAs OCHOBHOM MTOBEPXHOCTH).

I'maBHas cexymas mrockocTs (NN) - IIIOCKOCTh, NEPIEHAUKYIISIPHAS IPOSKIUH PEKYILETO JIE3BHUS Ha OCHOBHYIO IIIOCKOCTb.

Benomorarenpras cexkymast iockocTs (NiN;) - II0CKOCTh, MepIeHANKYISIPHAS K TPOSKIIMH BCIIOMOTATENBHOTO PEXYILEr0
JIe3BUS HA OCHOBHYIO IIOCKOCTb.

VYTIIBI pe3na onpenessioT MoJ0KEHNE JIEMEHTOB paboyeil 4acTh B IPOCTPAHCTBE OTHOCHTEIBHO KOOPIMHATHBIX IIOCKOCTEH
OTHOCHTENBHO JIPYT ApyTa.

PaccmoTpuM onperenieHre yriioB Ha IpEMepe TOKapHOTO IIPOXOTHOTO pe3na. Bee maHHbIe HIDKE MOJIOXKEHHs OyIyT ClIpaBe -
JIMBBI 1714 JIFOOOT0 TOKApHOTO pe3lia.

VYTieI pesma nopa3fAensioT Ha TIaBHbEIE U BcrioMoraTenbHble (puc 3.3). [T1aBHBIM HepeaHUM YIIIOM Y Ha3bIBAETCS YTOT MEXITY
HepeHe TOBEPXHOCTHIO Pe3lia U INIOCKOCThI0, KOTOpast HepIeHUKYIIPHA IIIOCKOCTH PE3aHuUsI U IPOXOAUT Yepe3 TIIABHYIO PExXy-
IIyI0 KPOMKY pe3I[a. YTOJ Y MOXKET OBITh NOJI0KUTENbHBIM, OTPHILATENILHBIM HIIA PABHBIM HYIIIO.

['maBHBIM 33THUM YTJIOM 0 Ha3bIBA€TCS YrOJI MEKAY INIABHOH 3aIHEH OBEPXHOCTHIO pe3lia U mIocKocThio pezanus (I1P).

VYIibl Y ¥ o0 U3MEpAIOTCS B ITIaBHOM cexymel miockoctu NN.

VYoM 3aocTpeHus J Ha3pIBaeTCs IO MEXy TIepeHeH U IITaBHOM 3aHel MoBepXHOCTsIMH pe3na. Cymma yrioB o+ 3 + ¢ =
90°.

Vriom pe3aHus § Ha3bIBACTCA YToJl MEX/Ly NepeHEeH MOBEPXHOCTBIO Pe3lia U IIIOCKOCThI0 pe3anus. Cymma yrinoB y + & = 90°.

BcrnomoratensHBIM 33 JHAM YTIIOM 03 Ha3bIBASTCS YTOJI MEX/Y BCIIOMOTATENbHOM 3a/iHEl TOBEPXHOCTHIO M INIOCKOCTBIO, TIPO-
XOSIIEH Yepe3 BCIOMOTaTeNbHYI0 KPOMKY HEPIIEHIUKYIJIIPHO OCHOBHOH INIOCKOCTH. YTOII 01 U3MEPSAETCs BO BCIIOMOTATeIBHON
cexymeit miockocTa NiN;.
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Puc. 3.3. Yrus1 pe3na

['maBHBIM YTTIOM B IJTaHE @ HA3BIBAETCS YTOJ MKy IPOSKIMEH TIIaBHOW peXyIieil KpOMKI Ha OCHOBHYIO INIOCKOCTD M Ha-
MpaBJICHHEM I0J[a4r. BcrioMoraTelbHEIM YTIIOM B IUTAHE (1 HA3BIBASTCS YTOJI MEXIY MPOEKIHei BCHOMOTaTeIbHON PeXyIe KpoM-
KM Ha OCHOBHYIO INIOCKOCTb M HaITPpaBJICHUEM ITOJAYH.

VYriom IIpYU BEPIIMHE B IJIAHE €1 HA3BIBACTCA YIOJl MEXAY IPOCKIIUAMN IJIaBHOM M BCIIOMOTaTENbHOM PEXYHIUX KPOMOK Ha OC-
HOBHYIO II0cKocTh. CymMma yrioB ¢ + @1 + &= 180".

VYTiI0M HaKIIOHA IJIABHOM PeXyIeld KPOMKH A Ha3bIBAeTCsl yroJl MEXKIY INIABHON PeXyIleld KPOMKOH U MIIOCKOCTBIO, ITPOXO/Is-
el Yepe3 BepuIMHy pe3lia MapauieIbHO OCHOBHON INTOCKOCTH. YTOJ A MOXKET OBITh MOJOKUTEIBHBIM, OTPUIIATEIbHBIM HIIH PaB-
HBIM HYIIIO.

Kaxxmplii 13 yriioB pe3na okas3bIBaeT cBoeoOpazHoe (hH3HIecKoe BIHUSHIE Ha MpoIiece pe3anust 1 (GOpMUpOBaHKE KauecTBa 00-
paboTaHHOH TOBEPXHOCTH.

C yBenuueHHEM IEePEeIHEro yriia Y 00JIerdaercs npouecce CTpyKKooOpa3oBaHUs, CHIDKAIOTCS CHJIA PE3aHUS U PACXOJl MOIIHO-
CTH, YJIy4IIAIOTCs YCIOBHS CXO/Ia CTPY)KKH U MOBBILIAETCS KA4eCTBO 00paboTaHHO# MOBEPXHOCTH 3aroTOBKH. OHAKO YMEHbIIIAeTCsI
IPOYHOCTD JIC3BUA rJIaBHOM pe)KyLuef/'I KPOMKH, BCJIIEACTBUE YET'0 CHMXKACTCA CTOMKOCTh HUHCTPYMEHTA U 60.]'[66 BO3MO>XXHBIMH CTaHO-
BSITCS BBIKPALLIMBAHUS PEXYyLIEH KPOMKH.

YBennueHne 3aHeT0 yriia CHIDKAeT TpeHne 00padaThIBaeMOH 3ar0TOBKH O 33/{HIOI0 TIOBEPXHOCTh HHCTPYMEHTA, JiehopMaruio
00paboTaHHOI MOBEPXHOCTH, H3HOC HHCTPYMEHTA, YMEHBIIAET [IepOX0BaTOCTh 00paboTkH. BMecTe ¢ TeM GobIme 3a{HIE YTIIEI
CHIKAIOT IIPOYHOCTB JIE3BHS M CIIOCOOCTBYIOT BHIKPAIIMBAHHIO PEXKYIEH KPOMKH.

Vel 3a0cTpeHus B 1 pe3aHus § Ha MOKa3aTelH [porecca pe3aHns OKa3bIBAIOT BIMSHUE YePe3 CMEXKHbIE C HUIMH YIJIBI Y 1 0.

VYrou B m1aHe (¢ BIMAET Ha LIEpOX0OBAaTOCTh 00paboTaHHOM moBepxHOCTH. C yMEHBLICHHEM YyIJIa ( IIEPOXOBATOCTh 00paboTaH-
HOH MOBEPXHOCTH YMEHBINIAETCSI, YMEHBIIAETCS M3HOC HHCTPYMEHTA, OJHAKO BO3PACTaeT COCTABIIAIOIAs CHIIBI PE3aHUs, HAMIPaBIEH-
Hast IEPIEHANKYJISIPHO OT 3arOTOBKH, YTO BBI3BIBACT €€ MOBBILICHHYIO Ae(OpPMALHIO, BCIESICTBHE YEro CHIKACTCS TOYHOCTh 00pa-
60TKH.
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C yMeHBIIIEHHEM yTJIa (p; IIEPOXOBATOCTh 00pPaO0TaHHOH MOBEPXHOCTH YMEHBIIAETCSI, OAHOBPEMEHHO YBEIUUUBAETCS IPOU-
HOCTb BEPIIMHBI Pe3L1a U CHUXKAETCS €ro U3HOC.

VYTro HaKJIOHAa KPOMKH A HE OKa3bIBAE€T OTHOCHTEIHLHO OOJIBIIOrO BIMSHUS Ha TI0OKa3aTeN ! Ipoliecca pe3aHus. 3HaK yIiia A Oll-
penerseT HallpaBJICHUE CXO0Ja CTPYXKKH U3 30HBI 00paOOTKH: TIPH IOJIOXKUTEINEHOM YTJIe CTPYKKA JIBIDKETCS B CTOPOHY 00paboTaH-
HOH MOBEPXHOCTH, IPY OTPUIIATENHEHOM - B CTOPOHY 00pabaTeiBaeMOi MOBEPXHOCTH 3arOTOBKH. DTUM O00CTOSTEIECTBOM YMEIIO
MONB3YIOTCA Ha MPAKTHKE JUI OTBOJA CTPY>KKU B HY’)KHOM HaIlpaBJICHUH U IJIsI €€ yCTOHYMBOTO NPUHYAUTEIHLHOTO JIOMaHUs O MO-
BEPXHOCTb 3arOTOBKH.

VYriel vy, o, ¢ ¥ ¢ MOTYT U3MEHAThCS BCIEACTBHE MOTPELTHOCTH YCTAHOBKH Pe3lia B pe3lieiep kaTene cTaHka. Eciu BepimnHa
pe3ia OyzeT ycTaHOBIJICHA He 10 JIMHUH IIEHTPOB CTaHKa, TO U3MEHATCS YIbl Y | o. Eciu ock pesnia He OyeT nepneHanKyIIpHa
JIMHUY LEHTPOB, TO 3TO BBI30BET U3MEHEHUE YIJIOB ¢ U @1. B mpoliecce pe3anus yrisl pesla Y U ¢ TaKKe U3MEHSIOTCS BCIEICTBUE
HaJIMYUs IBYX JBYDKCHHUH: BpAIeHHUsI 3aTOTOBKHU 1 ITOCTYIIATEILHOTO JBIKEHHS pe3lia (M3MEHsIeTCs ITOJI0KEHHE TNIOCKOCTH pe3aHus
B IIPOCTPAHCTBE). B HEKOTOPEIX CiIydasx 5TH N3MEHEHHS HeOOXOANMO YUUTHIBATh IIPH H3TOTOBJICHUH (3aTOYKE) PE3LOB.

Tema 3.2. KoHCTpYKIIMA H reoMeTPpHYECKHE MAPaMeTPhl CMUPATBLHOTO CBepJia (JieKnusa-auckyceus 1 gac.)

CBepuio cocTouT U3 paboueil yacTu, ek U XBOCTOBHUKA (puc. 3.4). KoHnueckuil Wiy UIHHAPUIECKUI XBOCTOBHUK CITYKHUT
JUIS 3aKpEIUICHUs CBEpia B LINMMHAENE CTaHKa, yUIHHUTENE WK naTpoHe. [t cBepi JuaMeTpoM CBBIIIE 6 MM XBOCTOBHK Jallle
BCEr0 UMeET KOHWYECKYI0 (hopMy U 3aKaH4MBaeTcs ankoil. Jlanka npenHasHaueHa A7 BBIOMBaHMS CBEpJIa U3 KOHUYECKOTO OTBEP-
CTHS.

eiika - mpoMeXyTOYHAs YaCTh MEKAY XBOCTOBHKOM M pabodeii yacTeio cBepia. OHa MMeeT HEeCKOJIbKO MEHBIINH THaMeTp,
yeM pabodast 9acTh.

Paboyast yacTh COCTOMT U3 PEXKYIIECH U HampaBIstonleil yacTeil. Y ciioBus pabOThl CBEpiIa ONPEIEISAIOTCS II1aBHBIM 00pa-
30M KOHCTPYKLHUEH ero pexymeid uactu. OHa UMeeT ABa JIe3BUs, KOTOPbIe COSIMHEHBI MKy CO000il cepaueBuHOil, pacnoo-
JKEHHOH BJIOJIb OcH cBepia. Pasmep cepAIieBUHBI COOTBETCTBYET JHAMETPY OKPYKHOCTH, KaCAaTENbHOH K MOBEPXHOCTH KaHABOK,
U MOXET yBEJIMYHUBATHCS 110 HANIPABICHUIO K XBOCTOBUKY AJISI OOJIBIIEH MPOYHOCTH U KECTKOCTH cBepia. [ maBHbBIE 3aJHUE MO-
BEPXHOCTH JIE3BHI 00pa3yloTcs MpHU 3aTauUBaHHUU CBEpIIA [0 KOHMYECKOH, BAHTOBOH MITH IUIOCKOW MTOBEpXHOCTH. [lepennue mo-
BEPXHOCTH JIE3BUI CBEpJIa UMEIOT BUHTOBYIO (JOPMy, 10 HUM CTPY’KKa TPaHCHOPTHPYETCs U3 30HHI pezanus. [lepecedenus ne-
pEeIHUX IMOBEPXHOCTEH (BUHTOBBIX KaHABOK) C TJIABHBIMU 33THIMH ITOBEPXHOCTSIMH 00pa3yIoT TIIaBHBIE PEXKYIIUE KPOMKH, KOTO-
PpBIe IOIDKHBI OBITH PACHOJIOKEHbl CHMMETPUYHO OTHOCHTEIEHO OCH cBepiia. [Ipu mepecedeHnn qBYX 3aIHUX IIOBEPXHOCTEH Ha
cepaueBuHe 00pa3yeTcs nonepeuHas KpoMKa, WM IepeMbluKa.

Hampasisttomast gacts oOecriednBaeT OPUSHTALMIO CBEpiIa B KOHAYKTOPHO BTYJIKe WM 00pabaThIBAEMOM OTBEPCTUH H CITY-
JKHUT PE3epPBOM IS 00pa30BaHMs PEXyIIeH 9acTH MpH NMepeTodkax cBepia. Hampasinsiomas 4acTs cBepia A yMEHBIICHUS
TPEHHS COIPUKACACTCS C OTBEPCTHEM TOJIBKO IO MUTH(OBAHHBIM BUHTOBBIM JICHTOYKAM, KOTOPBIE PACIIONOKEHBI [0 KParo BUHTO-
BOH KaHaBKHU. JIEHTOUKH MITH(YIOTCS IO OKPY>KHOCTH € 0UY€Hb MaJIO KOHYCHOCTBIO 110 HAaIPaBICHUIO K XBOCTOBHKY. OHH SIBIISIOTCS
BCIIOMOTaTeIbHBIMY 33JHIMH OBEPXHOCTSIMH JIe3BHi cBepiia. IlepecedeHns mepeaHIX MOBEPXHOCTEH (BUHTOBBIX KaHABOK) CO
BCIIOMOTaTeIbHBIMH 3aTHIMH HOBEPXHOCTSIMU (JIEHTOYKaMH) 00pa3yloT BCHOMOTATEIbHbIE PEKYIUEe KPOMKH.

Puc. 3.4. KoHCTpYKTUBHbIE 2JIEMEHTBI CIIUPAIHOTO CBEpJIa:

1 — paGouas yacTh; 2 — pexyias 4acTh; 3 — mieiika; 4 — XBOCTOBHK; 5 — namnka; 6 — 3y0; 7 — momepeyHas KpoMKa; 8 — MOBOJIOK;
9 — cTpyxeuHas kaHaBka; 10 — 3aHSA MOBEPXHOCTD; 11 — pexxynias kpomka; 12 — meHTouka; 13 — KpoMKa JIeHTOUKH; 14 — mepenHss
MOBEPXHOCTh; 15M cnimHKa 3y0a; 16 — cepaieBrHa.

VYrasl B IU1aHe CBepIIa, Kak M Ul BCEX HHCTPYMEHTOB, PACCMaTPUBAIOTCS B OCHOBHOM ITOCKOCTH. [ JTaBHBIM yTIJIOM B ILIaHE @
Ha3bIBAe€TCSA YTOJI MEXAy INIOCKOCTBIO pe3aHus U pabodeilt IiockocTsio. OT yrita ¢ 3aBUCHT MIMPHHA U TOJIIHHA CPE3aeMOT0 CIIOS,
YCIIOBUS TEIUIOOTBO/IA, IPOYHOCTH PEXKYILIEHt YacTH cBepa.

Jlns ynpoluieHust i3MepeHus yIiioB Ha CBepiiax yKasblBaeTcs He ¢ a 2¢. Bennuuny yria 2¢ (puc. 3.5) Ha3Ha4aroT B 3aBUCHMO-
CTH OT CBOICTB 00pabaThiBaeMOro MaTepHaa.

B 0CHOBHO MJIOCKOCTH pacCMaTpUBAIOTCS TAKXKE BCIOMOTaTeIbHbIC YIJIbI B IIaHe (1. UToOBI n30exkaTh 3allieMIICHUs CBepIia
B IIPOCBEPIICHHOM OTBEPCTHH, TUAMETp pabouell JacTH CBepJia yMEHBIIAIOT M0 HANIPABIEHUIO K XBOCTOBHKY, T.€. BEIIOIHSIOT 00-
paTHyo KoHycHOCTh B nipeaenax 0,03...0,15 mm Ha 100 MM anuHBI cBepIa.

BcnomorarensHBIM yIiIoM B IUTaHE @1 Ha3BIBAETCS YTOJI MEXy HPOEKIHel BCIIOMOraTenbHON pexymel KpoMKH (JICHTO Y-
KH) Ha OCHOBHYIO IIJIOCKOCTH CBepJIa M pabodelt miockocTeio. OH obecrieunBaeTcs 3a c4eT 00paTHOro KOHyca M €T0 BeINIHHA HEe
npesbimaet 10'. Yroa @1 MOXHO ONpeaeuTs 1o cieayolei hopmyie:

tgp=2"D1
2L

rae D, D; — anamerp cBepiia COOTBETCTBEHHO B Havajle U B KOHIIE HAMpaBJIsonlel yactu; L — aivHa Hanpasisiiomiei yac-
TH.

Puc. 3.5 I'eomeTpust ciupaibHOTO CBEpia
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VTJIOM HaKJI0HAa BUHTOBOM KaHaBKHU (0 HA3bIBACTCS YroJ MEXAay OCbIO CBEpJIa U KacaTeIbHOW K BUHTOBOU JIMHUHU JICHTOUYKH.
Bunroas TIOBEPXHOCTh KaHAaBKU CBEPJIa COCTOUT U3 CeMeiCTBa BUHTOBBIX JIMHUI C OJIMHAKOBBIM marom H Pa3JIMIHbIM YI'JIOM
HaKJIOHa MX.

7D 7D,
tga)zw tga)xz

rae nD, nDy — pa3BepTKU OKPYXKHOCTEH, Ha KOTOPBIX JIEKAT TOUKU PEKYLEeN KPOMKH.
B obmewMm cayuae

D
tQo, = DX tQw

Jl71st Bcex BUHTOBBIX JIMHHUI KaHABKHY IIar oJMHAKOBBIH. ClieoBaTensHo, 4eM MeHbIIe D, Ha KOTOpoM pacIiooskeHa To4Ka pe-
JKYIIeH KPOMKH, TeM MEHBIIIE YTOJI ®. YTOJ (® BEIOMPAIOT B 3aBHCHMOCTH OT {MameTpa cBepia D, cBoiicTB oOpabaTeiBaeMoro mMare-
puana, TTyOMHBEI IPOCBEPIMBAEMOT0 OTBEPCTHS U APYTUX (pakTopoB. CBepIa H3roTaBIMBAIOTCS € yriaaMu © = 15...60°.

HaxsioH BUHTOBOH CTpy»XEUHON KaHAaBKH - 3TO HAKJIOH IIepeiHel MOBEPXHOCTH CBEpJIa B IPOJOILHOM HanpasieHnn. CreoBa-
TEJIbHO, 3TO MPOJONBHBIN MEpeTHUI YTol CBepia, T.€. ® = Yy,. Ho IS XapaKkTepucTHKH Mpoliecca CBEPIESHUs] HE0OOX0AUMO 3HATh
MEepPEAHUI yroJl B TJIaBHOM CEKyIIeH MI0CKOCTH, KOTOPBIM ONpEaEseT YCIOBUS Pe3aHusl.

I'maBnas cexymas mwiockocts N-N nepneHanKyaspHa K [aBHOH pexyIueit kpoMke (puc. 3.5).

I'maBHBIM MepeJHUM YTJIOM Y Ha3bIBAETCS YTOJ MEXy KacaTelbHOM K MepeHeH MOBEPXHOCTH B paCCMaTpUBAEMON TOUKe
peXyIiel KpOMKH U HOPMaJIBIO B TOH JKe TOYKe K IOBEPXHOCTH pe3aHus. [I0CKONbKy yro HakIOHa BUHTOBOH KaHAaBKH, 51B-
JIoIIeics nepeaHeil MoOBEpXHOCTBIO CBEpIIa, yMEHBIACTCS IIPU NPHOIIIKEHUN K OCH CBEpJIa, TO U IIePEeIHHUN YTOJI sl pa3sHbIX
TOYCK PEXYIIEei KpOMKH OyneT nepeMeHHbIM. OH TeM MEHBIIIe, ueM OJIMKe paccMaTprBaeMasi ToUka K ocu ceepiia (puc. 3.5). Ie-
penHuii yroi y B rmockoct N—N MOXKHO HalTH U3 yIPOUIEHHOH GOpMYyIIBI:

gy, = D, tgw
* Dsing

I'maBHBIM 3aJHUM YTJIOM CBEpJla 0L HA3BIBAETCS YroJ MEX/y KacaTelbHOM K 3a/IHell TOBEPXHOCTH B paccMaTpUBaeMou
TOYKE PEXYIIEH KPOMKH U IIOCKOCTBIO pe3aHus (puc. 3.5).

BcnomMorarenbHbIH 3a1HANA yroi cBepia oy m3Mepsiercs B Iiockoctu Np-Nj, HOpMaIbHOM K BCIIOMOTATENbHOM pexyIeil KpoM-
Ke (KpOMKe JIeHTOUKH). Tak Kak JeHTOYKa HUIH(yeTcs 10 OKPY>KHOCTH, BCIIOMOTaTeIbHBIE 3aIHUE YTIIbI CBEPIIA 01 PABHBI HYIIIO.

VYTII0M HakJIOHA ITIaBHOHM PeXyIield KPOMKH A Ha3bIBAETCsI YIOJI MEXIY PEeXYIIeH KpPOMKOH 1 NMPSIMOH, IpOXo e yepes
BEPIINHY PeXyIeil KPOMKH IapajuiebHO OCHOBHOI muockocTy (puc. 3.5). Eciu kpaiiHss Touka pexyreil KpoOMKH camasi Hu3Kasl,
TO YTOJI A CUUTAETCSI MOJIOKUTEIBHBIM, €CIIN JKE€ caMasi BBICOKAsl - OTPHLATEIILHBIM.

YTII0M HaK/IOHA IONEPEYHON KPOMKHU Y Ha3bIBACTCS YIOJI MEXY IPOCKIUAME [IONIEPEYHON U INIaBHOH peXKyIIUX KPOMOK Ha
IIOCKOCTb, MEPIIEHIUKYISIPHYIO K OCH CBepIia. Bemnuuna 3Toro yria npu npaBUIBHOM 3aTouke cBepiia paBHa 50...55°.

Tema 3.3. KoHCTpYKIMA H reOMeTPpHYECKHE MApaMeTPhl MeTUnKa (JeKmus-auckyceust 1 yac.)

MeT4YHKH IHIPOKO UCTIONB3YIOTCS B MAITMHOCTPOCHUH JUTS Hape3aHUs pe3bObl B OTBEPCTHAX 3aTOTOBOK M BEChMa pa3Hoo0Opas-
HBI 10 KOHCTPYKIIUSIM M TE€OMETPUYECKUM HapaMeTpaM.

MeT4HK - 5TO BHHT, IPEBPANICHHbIH B HHCTPYMEHT IyTeM IIPOPE3aHHs CTPYKETHBIX KAaHABOK M CO3IaHMS HA PEXYIIHX 3yObsIX
HepeHUX, 3aAHIX 1 IPYTHUX yraoB. s KpeIieHus Ha CTaHKe MM B BOPOTKE OH CHA0KEeH XBOCTOBHKOM. Pexyas yacTs MeTInKa
W3TOTABIIMBAETCS Yallle BCETO M3 OBICTPOPEXYIIEH CTalH, pexe U3 TBEPIOTo CIUIaBa.

VYcroBus pe3aHust NP CHATHH CTPYXKKHA METYHMKOM OYEHb TsDKEJIbIe H3-32 HECBOOOJHOTO pe3aHHus, OONBIINX CHIT PE3aHHs U
TPEHMsI, a TAKOKE 3aTPYAHEHHBIX YCIOBHH yIaJIeHUs CTPYXKU. KpoMe TOro, MEeTYMKHM UMEIOT TIOHM)KEHHYIO ITPOYHOCTh U3-32 0Ci1ad-
JICHHOTO TIOTepevHoro ceyeHus. OCOOEHHO OTPHUIIATEIFHO 3TO CKa3bIBACTCS IIPH HAPEe3aHWU Pe3bObl B BI3KHX MaTepHalaX METYHKa-
MH MaJbIX JHaMETPOB, KOTOPBIE YAaCTO BBIXOST U3 CTPOSI U3-3a MOJIOMOK, BEI3BAHHBIX ITAKETHPOBAHUEM CTPYKKH.

JlocTOMHCTBaMH METYHKOB SBJIAIOTCS: IIPOCTOTA U TEXHOJIOTUIHOCTH KOHCTPYKIUHN, BO3MOXXHOCTD Hape3aHHs pPe3s0sbl 3a cuer
CaMOIIOIa4H, BBICOKAst TOYHOCTD Pe3b0BI, OIIpe/ieNsieMast TOYHOCTBIO H3TOTOBIICHHS METIHNKOB.

INo KOHCTPYKITNN ¥ TPIMEHEHNIO METYHKH JETIAT Ha CIEAYIOIINE THITBI:

1) pyuHsle (ciecapHble) - C Py4HBIM IPUBOIOM, U3TOTABINBAIOTCSA KOMIUIEKTAMU U3 JBYX WJIU TPEX HOMEPOB;

2) MallMHHO-PYYHbIE OJIMHAPHBIC MM B KOMIUIEKTE U3 IByX HOMEPOB -C PYYHBIM HJIM CTAHOYHBIM NTPHUBOJIOM;

3) MalIMHHbBIE OJIMHAPHBIE - CO CTAHOYHBIM IIPUBOJIOM;

4) racyHbIe - U1 Hape3aHUsl pe3bObI B raiikax Ha CIEIUANbHBIX CTAHKAX;

5) miameyHble ¥ MaTOYHBIE - IUISI HAPE3aHHs H, COOTBETCTBEHHO, KATMOPOBaHUS Pe3bObI B pe3b00HAPE3HBIX IIIAIIKAX;

6) cnerpanbHbIe - A1 Hape3aHHs pe3b0 PasIMIHBIX MPOQHIIeH: TparenenIaabHbIX, KPYTIbIX, YIIOPHBIX U T.J., a TaKXkKe cOop-
HBIE PETyIHPYEMbIC, METUHKH-TIPOTSIKKH, KOHIIECKHE METIHKH U JIP.

KoHCTpyKTHUBHBIE 37IEMEHTHI METYHKOB F T€OMETPHUIECKHE ITapaMeTpsl pexymieit dactu. HecMoTps Ha Gombiioe pazHooOpasue
THUIIOB METYHUKOB, OHHU UMCIOT 06LLII/IC OCHOBHBIC YaCTH, KOHCTPYKTUBHBIC 3JIEMEHTLI U T€OMETPUIO pe)l(yl.[leﬁ YacTH.

OCHOBHBIMH YaCTSIMU METYHKA (pHcC. 3.0) ABIAIOTCA: pexxylias (3a00pHas) U KalIuOpyIoIas 4acTH, CTPY>KeUHble KaHaBKH, YHC-
JIO TIepbeB ¥ 3y0beB, XBOCTOBHUK C 3JIEMEHTaMH KperieHus. K reoMeTpudeckiM nmapamerpaM OTHOCSATCS: @ - yros 3a00pHOro KOHyca,
I/Il'“pa}OLLlI/Iﬁ POJIb yIJjia B IUIAHE; Y U A - nepeu}mﬁ 154 33.)1HMI>’I YIIbl Ha pEXYIIUX KPOMKaAX; - YIroJI HAKJIOHa BUHTOBBIX CTPYKEYHBIX
KaHaBOK; A - OCEBOH YroJ HOATOYKH ITepeHEeN ITOBEPXHOCTH.

. ”

9
Puc. 3.6. OCHOBHBIE 3JIEMEHTHI METUYHKA:

1- 3abopHblit koHyc; 2- Kanubpyrormmas yacth; 3 — XBOCTOBHUK; 4 - KBajpar; 5- KaHaBKa; 6- pexyliee nepo; 7- cepAueBuHa; 8§ —
pabouas 4acTh; 9 — yroa KoHyca 3a00pHOM 4acTH.

PexxyIuast yacTb METYMKA BBIIOJHIET OCHOBHYIO PaboTy 110 Cpe3aHuio Mpuitycka, GopMUpOBaHUIO MPpoduIis Hape3aeMoil pe3b-
OBl U yIaJICHUIO CTPYKKHU U3 30HBI pe3anns. OHa ONpeNesieT TOYHOCTh Pe3b0bI U CTOMKOCTh METYHKOB.

Jnist pacripeieNieHus] PUITYCKa MEXTy 3yObsSIMU PEKYIIasi 4aCTh BBITOJIHSCTCS HA OBEPXHOCTH YCEUCHHOTO KOHYCa, Ha3bIBac-
MOT0 3200pHBIM, C YIJIOM () HaKIIOHA ero oOpa3yroliei k ocu. Eciu pexyiast 4acTh Moiyv4aeTcs MyTeM Cpe3aHus Ha KOHYC Pe3bObl
WCXOJHOTO BHHTA, TO BBEICOTA 3yObCB HA HEM MIEPEMEHHAS.
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I'eomeTpuueckune napameTpsl 3yObeB peXylIel yacTu MEeTYMKa ITOKa3aHbl Ha puc. 3.7.

[Mepenuuii yron y y 3yObeB METUHKA - 3TO YTOJI MEX/y KacaTeIbHOH K IepefHel TIOBEPXHOCTH U PAJANYCOM, IPOBEJCHHBIM B
TOYKY pexyIel KpOMKH, Yepe3 KOTOPBIHA IIPOXOJUT OCHOBHAS IIOCKOCTh. CTPOTo ToBOpS, ATOT Yol U3MEHsEeTCS II0 BEICOTE 3y0a,
TaK KaK TOYKH PEXYLINX KPOMOK JIeXKaT Ha pa3HbIX auaMerpax d u di, 0HAKO IS KPEHEXKHBIX pe3b0 ¢ HEGOBLION BEICOTON Pe3bObI
nepemnaj STUX AUaMeTpOB HeOONBIION 1 H3MEHEHHE YA HeBEIHKO.

d

9
I
1A

Puc. 3.7. 'eoMeTprueckue mapaMeTpsl pexXyLHX 3yObeB METUHKA

VuuTBIBas TXKENBIE YCIOBUSA PAOOTHI METUHKA, TIEPEHUH YTOJl, KaK NPaBUIIO, ASNIAI0T OJ0KHUTENbHbIM. [ 00paboTku cra-
Jel cpeiHel TBEpAOCTH peKOMeHIyeTcs Opathb yron y = 12...15°, 1ius Xpynkux Matepuanos (4yryH, OpoHsa, naTyss) y = 0...5°, mis
LBETHBIX METAJUIOB U CIUIaBOB ¥ = 16...25°.

3aHUH yTroJ o Ha IVIABHBIX BEPIIMHHBIX KPOMKAX - 9TO YTOJI MEXK/Y BEKTOPOM CKOPOCTH Pe3aHusl, Yepe3 KOTOPBIHA IIPOXOIHUT
IUIOCKOCTB Pe3aHusl, ¥ KacaTelNbHOH K 3a1Hell moBepxHocTH. OH CO37aeTCsl MyTeM 3aThUIOBAHHS BEPIIMHHBIX PEXXYIIUX KPOMOK
3yOBeB IO apXUMeoBOH crupanu. Pexomenmyercst 6pats o = 6...12° 11 pyqHBIX METYHKOB YIIIBI H3TOTABINBAIOTCS HECKOIBKO
MEHBIIIE.

Ha GoKOBBIX peXyIIUX KPOMKAX IIPU TeHEPaTOPHON CXeMe pe3aHusl 3aJHUE YIIIbI OTCYTCTBYIOT, TaK KaK TOJIIIMHEI CPe3aeMBIX
CJI0eB HEOObIIHE.

dopma cTpyKeUHBIX KaHABOK U IIEPbEB METUYMKA OKA3bIBaeT OOJBIIOE BIMSHUE HA €r0 paboTococobHOCTh. O0BhEeM KaHaBOK
JIOJDKEH OBITh JOCTaTOYHBIM AJI Pa3MELICHHUS CTPYXKKH, 0COOCHHO P HApe3aHUH Pe3bObl B IIyXHUX OTBEPCTUsX. PopMa KaHABKH
JIOJDKHA CII0COOCTBOBATH JTy4lieMy GOPMHPOBAHHUIO M OTBOJY CTPYXKKH U3 30HBI PE3aHHsI.

Tema 3.4. KoHCTPYKIIMH U reoMeTpUYecKie napamMeTpsl ppe3 (exkuus-auckyccus 0,5 yac.)

®pe3bl - 5T0 MHOT03YOBIE PeXXyIIHe HHCTPYMEHTHI, IPUMEHsIEMBIE Il 00pa00TKHU INIOCKOCTEH, 1a30B, (haCOHHBIX TOBEPXHO-
CTeHl, TeN BpAIeHNs], a TAKXKe JUIS pa3pe3Kd MaTepHaoB.

B nporecce gpe3epoBaHus B KOHTAKTe € 3arOTOBKOH, KaK MPaBHIIO, HAXOIUTCSI HECKOJIBKO 3yObeB, CHUIMAIOIINX CTPYXKKY ITe-
peMeHHO# TommuuHEL [Ipu 3ToM Gnaromapst 60JIbIION CyMMapHOW aKTHBHOH JUTMHE PEXKYIINX KPOMOK 00ECIIeUMBAEeTCs BEICOKAs
MPOU3BOUTEIBHOCTD Tpoliecca (ppesepoBanusl. [I0BBIICHNIO TPOU3BOUTEIBHOCTH TAKKE CIOCOOCTBYET BBICOKAsi CKOPOCTH (pese-
POBaHMS, KOTOpask JOCTUIACTCS 3a CYET IEPUOIHIECKOTO BBIX0Ja 3yObEB M3 30HbI pe3aHHMs, 00CCICUNBAIOLIECIO OXJIAXKICHHUE U CHS-
THE TEIUIOBOI HANPSDKEHHOCTH B PEXKYIIEM KIIMHE.

Kunemarnka ¢pesepoBanus npocra: pesa moyiydaeT BpalieHue OT ITIaBHOTO NMPUBO/IA, & 3aT0TOBKA, 3aKPEIUICHHAS Ha CTOJIE
CTaHKa, - IBIKCHHUE T10JJa41 OT OTACJIBHOTO PHBOJA CTaHKA, KWHEMATHYECKH He CBA3aHHOE C BpaleHueM ¢pessl. J[BrkeHue mnoja-
YH MOXKET OBITh PSMOJIMHEHHBIM, BpalaTeIbHBIM WIIM BUHTOBBIM, & PEXYIIHE KPOMKH (pe3bl - IPSIMOIMHEHHBIMHI, HAKJIOHHBIMH K
OCH, BUHTOBBIMHU HJIN (pacOHHBIMH. DTO 00YCIOBHIIO MOSIBICHHAE OTPOMHOTO pa3HOOOpasnsi KOHCTPYKIHIL (hpe3 U IUPOKYIo 001acTh
WX MPUMEHEHUS.

MHoroo6pasue BITyCKaeMbIX TPOMBIIIIIEHHOCTHIO KOHCTPYKTUBHBIX Pa3HOBUIHOCTEH (hpe3 MOXKHO pas3[euTh Ha

CIIEIYIOLINE TUIIBI:

10 KOHCTPYKIMH HHCTPYMEHTA!

- (pe3bl 1eNbHBIE, KOT/1a 3yObs BBITIOJIHEHBI 32 OJTHO LIEN0E ¢ KOPITyCOM;

- (bpe3sl cOOpHBIE (CO BCTABHBIMU HOXKAMH);

- (hpe3bl HAOOPHBIE WIIM KOMIUTIEKTHBIE, COCTOSIINE N3 HA0Opa HECKOJIBKMX YHUBEPCAIBHBIX U CHEIUaIbHBIX (pes3,

MIpeHa3HaueHHBIX JUIsl OJTHOBPEMEHHOW 00pabOTKN HECKOJIBKUX MOBEPXHOCTEH;

10 KOHCTPYKIMH 3yObeB:

- (hpe3sl ¢ OCTPO3aTOYCHHBIMH (OCTPOKOHEYHBIMH) 3YOBsIMU U (pe3bl ¢ 3aTHUIOBAHHBIMU 3yObSIMHU;

10 PACHOJI0KEHHUIO 3yOBeB OTHOCUTEIBHO OCH (PPEe3bl:

- (pe3bl LMITHHAPUYECKHE; YIIIOBbIC; TOPLIOBLIC;

- (haconHBIE (hpe3bl, y KOTOPHIX 3yObs pacIoONOkKEHBI IO TIOBEPXHOCTH ¢ KPUBOJIHHEHHOM 00pasyomei;

- (bpe3pl ¢ KOMOMHUPOBAHHBIM PACIIONIOKEHUEM 3y0heB (TOPLOBO-IMINHAPHICCKAE, TBYXYTIOBBIE H IP.);

o opme 3yObes:

- (hpe3sl ¢ IPsIMBIMH 3yObsIMH, (pe3bl C BUHTOBBIMH 3yObsSIMH,

- (hpe3sl C YIIOBBIMHU 3yObsIMU;

1o npoduio 3yObeB (10 Ha3HAUCHUIO):

- pe3p00BbIe, 3y0OpEe3HbIE JUCKOBBIC U MaJIbLEBHIC;

- 3y0Ope3HbIe YepBAUHbIC, AUCKOBBIE (haCOHHBIE (IUIsi KAHABOK HHCTPYMEHTOB);

0 croco0y KpeIuIeHUsI Ha CTaHKe

- (pe3bl KOHIEBbIE (¢ KOHUYECKUM WM LMTHHAPHYECKIM XBOCTOBHKOM);

- (hpe3bl HacaJHBIC, HMEIOLINE OTBEPCTHSI O] OTIPABKY.

Octpo3arodeHHbIe (pe3bl U3TOTOBISIOT € 3yObsIMU TPEX TUIIOB: Tpareneunanbuoit (Puc. 3.8., a), kpuBonuHeHHOH (Tapabou-
yeckoii) (Puc. 3.8., 0) u nByxyrioBoii (ycunenHoit) (Puc. 3.8., B).

Tpaneunesuanas popma HanboJiee IPOCTasi B H3TOTOBJICHUH, HO IPH 3TOM 3y0 HECKOJIBKO OcalieH, MMeeT HeOOJIbIIYIO BbI-
coTy 1 00BEM CTpyxKeuHOM kaHaBkH. OnHako Takas GpopmMa 3yda omyckaeT HeOOobIIoe YUCIIO IePeTOYeK U MPUMEHseTCs Ha (pe3ax
IUTSL YACTOBOU 00pabOTKH.

[Mapabommaeckas hopma 3yba 001agaeT HAMOOIBIIEH TPOYHOCTHIO HA H3THO, T.K. CITMHKA 3y0a, oopmIileHHas 1Mo mapabdoure,
obecreyrBaeT paBHONPOYHOCTh BO BCEX CEUCHHSAX 10 BbIcoTe 3y0a. HemocTaTkoM 310l hOpMBI SBIISIETCS HEOOXOAUMOCTD IS KasK-
JI0# BBICOTHI 3y0a HMETh CBOIO (hacOHHYIO KaHaBOUHYIO (pesy. [ToaToMy napaboiy 4acTo 3aMEHSIOT Iyroil OKpyKHOCTH paguyca R.
I[TepeTouka JOMycKaeTcsi TOJIBKO MO 3aHeil MOBEPXHOCTH.

YcunenHnas gopma 3yda npuMeHsieTcst Ui TSHKENBIX padoT BMecTo napabdosndeckoii popmel. Takoii 3y0 UMeeT ToMaHyIo
CIIMHKY, a TAKXKE YBEJIIMYCHHBIC TOJIIMHY U BbICOTY. Takue 3y0Obs mpolie B M3rOTOBJICHNUH, YeM napabosinyeckue. OHU UMeroT 60Jib-
IIOH 3a1ac Ha MePeTOYKy U BBICOKYIO PouHOCTb. [IpH neperouke 3yObs 3aTauUBAIOTCS 110 3a/{HEH TOBEPXHOCTH.
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Puc 3.8- ®opmel 3yba 0CTPOKOHEUHBIX hpe3
3arputoBaHHBI 3y0 (Puc. 3.9) BHemIHE oTIMYaeTcs GONBIISH TONIMHOMN, a r1aBHOE (GopMOif 3a1Hel MOBEPXHOCTH, KOTOPast
BBINIOJIHSIETCS HA CHCLIUAIbHOM OIlepalluy, Ha3bIBAEMOM 3aThUIOBAHUEM, C LIEJIBIO CO3AAaHUs 3aJHUX YIJIOB BO BCEX TOUKAX PEKYIIUX
KpOMOK. J[ocTHraeTcs 3To 3a C4eT TOro, YTO PaJHaNbHOE cedeHue 3y0a, comepikaliee GpacoHHbIH MpopHiIb, IO Mepe MOBOPOTa (pe3bl
BOKPYT OCH CMeII[aeTCsl B HAIIPaBJICHUH K IIEHTPY € MOMOIIBI0 (pacoHHOTO pe3na uiu numdoBansHoro kpyra. biarogaps 3atsuioBa-
HHIO POGHIIb PEXyIeil KpOMKHU 3y0a Ipu NepeTouKax Mo MepefHelt IpaHu BO BCEX PAIUAIBHBIX CEUCHUSIX OCTAETCs HEM3MEHHBIM
HE3aBHCUMO OT €T0 CI0KHOCTH. DTO SBJISETCS OCHOBHBIM JIOCTOMHCTBOM TakuX (hpe3 Hapsdy ¢ BeChbMa IIPOCTOH U HETPYI0EMKOH 10
UCIIOJTHEHUIO ornepanueii meperouku. Kpome Toro, 3yObs Takoi (hopMBI 001a1a10T BEICOKOH MPOYHOCTHIO, a IT0 Mepe IIePeTOUKH
00beM KaHABOK JUIS pa3MEIIeHHUS CTPY)KKH YBEIHUINBAETCS, YTO OJIATONPHUATHO CKa3bIBaeTCsl Ha paboTe (pessl.
B

B

Puc 3.9. 3atbuioBaHHbIN 3y0

Tema 3.5. KoHCTpYKIMH U reoMeTpUYeCKUe MapaMeTPbl NPOTSLKKH (JIeKnus-quckyccus 0,5 gac.)

[poTskka — MHOTO3YOBIH HHCTPYMEHT C PSJOM HOCIEOBATEILHO BEICTYNAONINX APYT HAJI IPYTroM 3yObeB B HAIpaBJICHH,
HEePIeHIUKYISIPHOM CKOPOCTH TTTaBHOTO ABIOKEHHUS pe3aHus. C MOMOIIBIO IPOTKEK MOKHO 00pabaTeiBaTh BHYTPEHHUE H HAPYXK-
HBIE TIOBEPXHOCTH Pa3nu4HOi ¢opMsl. [Ipu mpoTsAruBaHuM ABIDKEHHUE IOJAYH OTCYTCTBYET, a TNIABHOE JBIDKCHHE PE3aHUSI MOXKET
OBITH TOCTYNATENbHBIM HIIH BPAI[aTeIbHBIM.

Mo Ha3HAYEHHIO MPOTKKY MOAPA3AEIAIOTCS HA JBE TPYIIIBL: 111 00pabOTKH BHYTPEHHNX MOBEPXHOCTEH U A1t 00pabOTKH Ha-
PY’KHBIX IOBEPXHOCTEH.

1. IIpoTsikku Juist 00pabOTKN BHYTPEHHHUX MOBEPXHOCTEH OBIBAIOT:

- KpyTJible — JU1st 00pabOTKH KPYTJIBIX OTBEPCTHIA:

- IITHIEBBIE — U1l 00pa0OTKH MITHUIEBBIX OTBEPCTHH C JIIOOBIM THUIIOM IUINLIEB;

- IIMOHOYHBIE — I 00paOOTKHM IIIMTOHOYHEIX [a30B U MMa30B BOOOIIE;

- TpaHHbIE — Ul MHOTOTPAaHHBIX OTBEPCTHH;

- IPOTSDKKH [UTs1 0OpabOTKHA BUHTOBBIX KAHABOK.

2. [potsoxku 171t 00pabOTKM HAPYKHBIX TOBEPXHOCTEH Pa3IMIHOTO MPO(HIIA.

3a mocieaHue TOABI MOy PACTIPOCTPAHEHHE MPOTSHKKU ISt 00pabOTKH 3y0UaThIX KOJIEC, IPOTSATUBAHMS IMIHHIPHIECKIX
MOBEPXHOCTEH BaJIOB, HAPY)KHBIX [IUTHLIEB Pa3HOTo Mpoduiis Ha Bajlax, KaHABOK B (hopMe JIaCTOUKMHA XBOCTA, T-00pa3HbIX MMa30B,
€JIOYHBIX TIPOHICH U JIp.

ITo KOHCTPYKTHBHOMY HCIIOJHEHHIO IPOTSHKKH MOTYT OBITH LENBHBIMU M COOPHBIMHU (COCTABHBIMHU).

[To HanpapJeHHIO JIE3BHH OTHOCHTEIILHO CKOPOCTH TJIABHOTO JIBH)KEHHUS PE3aHMs Pa3JIMYalOT IIPOTSHKKHU C KOJIBIIEBBIMH M BUH-
TOBBIMH 3yObSMH (TIPOTSIKKH JUTS BHYTPEHHETO NPOTATHBAHUS) WM C TIPSIMBIMH ¥ HAKJIOHHBIMH 3yObSIMH (TIPOTSKKH I HAPYKHO-
TO TIPOTATHUBAHUS, TTIOCKHE U IIIIOHOYHEIE).

[To marepuary pexyIeil 4acTi pa3IndaloT MPOTHKKU U3 HHCTPYMEHTAIBHOW CTanH, OBICTPOPEKYIIEH CTaIN, TBEPIBIX CIIIa-
BOB.

ITo npumeHsieMoli cxeMe cpe3aHus IMPHUITYCKa Pa3INyYaroT MPOTSKKH ¢ TPOGUIbHON, 0OBIKHOBEHHOM, TPOTrPECCHUBHOM, TPYIIIO-
BOM, TEHEPAaTOPHOM U CTYIIEHYaTOH CXeMaMH pPe3aHusl.

ITo YUCITY MPOTSAKEK B KOMIUICKTE PA3JINYAOT NPOTAKKU OAHOIIPOXOAHBIE U MHOTI'OIIPOXOAHBIC (KOMHJ’[eKTHbIe).

HecMoTpst Ha MHOr0OOpa3ue NpoTsHKEK I 00pabOTKH BHYTPEHHUX MOBEPXHOCTEH NX Pa3HOBUAHOCTH UMEIOT TE e KOHCT-
PYKTHBHBIE ¥ TEOMETPHYECKHE MTapaMeTPBl, YTO M IMPOTSHKKH U 00paboTKN MIITMHAPHIECKUX oTBepcTHit (puc. 3.10).

1 2 3 4 3

Puc 3.10. KoHCTpyKTHUBHBIE 371€MEHTHI IPOTKKH

1- XBOCTOBHK; 2- MIepeIHss HAIPABIIAIOWIAs; 3- PEXYIasi 4acTh; 4- KaAIHOPYIOLIas 4acTh; 5S- 3a/1Hss HAIIPABIISIOLNIAs.

XBOCTOBHK CITYXKHUT JUIS 3aKPETUICHHUS TIPOTSDKKH B ATPOHE MPOTSHKHOTO cTaHKa. DOPMBI M pa3Mepbl XBOCTOBHKOB MPOTSIKEK
HopmammzoBaHbl: [[OCT 4044-70 — xBoctoBuku Kpyrisie 1t mpotspkek, [[OCT 4043-70 — XBOCTOBUKH IITOCKHE JUIS ITPOTSDKEK.

TMepenHss HampaBJIAIONIAs YACTh MPOTSHKKY MPeTHA3HAUCHA JUTsl YCTAHOBKH 0OpabaThiBaeMoil AeTalli Ha MPOTSHKKE Mepes Mpo-
TsaruBanueM. OHa oOecriedrBaeT IJIaBHbIHA, O3 MePeKoCcoB, MePexo] AeTall Ha PEXYIIYIO YaCTh IPOTKKH.

Pexylriast 4acTh MPOTSHKKU CHA0MXKaeTcst OOJBIINM KOJIMYECTBOM 3yObeB U IPOU3BOJHT BCIO pabOTY IO CPE3aHUIO IPHITYCKa.
[Tpodunu pexymux KpOMOK H TIONepeuHbIe pa3Mepbl 3y0beB PeXKyIlei 4acTH MOCTEIEHHO N3MEHSIOTCS: ePBbIi 3y0 COOTBETCTBYET
pa3Mepam MpeaBapuTeIbHOIO OTBEPCTHSL, TIOCICAHUI — (OpMe U pazMepaM roTOBOTO OTBepCTHs. [IpoMexXyTOYHbIE pexyIIHe 3y0bs
MOCJIE/IOBATEJIFHO YBEINUUBAIOTCS B pa3Mepax, 6Jarozapst 4eMy IpH IPOTATHBAHUH OCYIIECTBIIETCS Cpe3aHue 3yObsIMU MIPUITYCKa
0e3 IBYKEHHUS ITOJAYH.

Kammbpyromas qacTb IPOTSDKKH TaKXkKe HMeeT 3yObsl, HO B MEHBIIIEM KOJIMYECTBE; UX Pa3Mepsl U popMa OANHAKOBEI H COOTBET-
CTBYIOT (hopMe U pazMepaMm roToBOro oTBepcTHs. [109ToMy KamuOpyromast 9acTb rapaHTHPYET MOTyYeHUE Pa3MepOB FOTOBOTO OT-
BEPCTHS U MOMOJHACT PexyIye 3yObs, BRIXOAAIINE U3 CTPOS OT U3HOCA, NIPU HepeTodKax (IepBbli KaanOpyoluii 3y0 CTaHOBUTCS
HOCJIETHAM PEXKYLMM H T.11.).
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3ajHsAs HANPaBIIAIONIAs MPENATCTBYET EPEKOCY AT Ha MPOTSHKKE U MOBPEXKAECHUIO 00paboTaHHON MOBEPXHOCTH JIETANIN B

MOMCEHT BBIXOJa U3 OTBEPCTHUSI TOCIICAHUX KaHI/I6py}OI]_[I/IX 3y6LeB; €€ TnaMeTp 06pa3yeT C IUaMETpoOM O6pa60TaHHOT0 OTBEPCTUA
COIIPSPKECHUE TUIIA ITOCAKHU.
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Puc 3.11. 'eomeTpuyeckue napaMeTpsl LIITOHOYHOM HPOTSKKH.

I'eoMeTpHuecKre TapaMeTphl 3yObeB IIPOTHKKY M pa3Mephl cpe3a IIOKaxeM Ha IIpHUMepe IIOHOYHOH NpoTshkkH (puc. 3.11).
Pa3Meps! 3y0beB MPOTSHKKH XapaKTEPH3YIOTCS CICTYIOINMH BeTNIHHAMIL:

t - oceBoif mar (M3MepsIeTCs NapaLIeIbHO OCH IPOTSIKKH);

h - ry6una cTpyxeuHoit kKaHaBKY;

b - mmpuna 3axHel moBepxHOCTH;

I - paauyc 3aKpYIJICHUS IHA CTPY>KEYHON KaHABKH;

Y U o - IEpEAHUIN U 3aHUH YIJIbL.

Paznen 4. ConpoTuBiieHHe, CHJIA, pa00Ta M1 MOLTHOCTH Pe3aHUs

Tema 4.1. CucteMsl CHJI IeHiCTBYIOLIIME HA PEKYIIHI HHCTPYMEHT NPH ToOYeHUH (JIeKnmsi-aucKyccust 1 yac.)

[Ipu 06paboTke METAIUIOB pe3aHreM MEKIY 00pabaThIBAEMBIM MaTepHAIOM U HHCTPYMEHTAJIbHBIM BOSHUKAECT CHCTEMA CHJII
B3aMMOJICHCTBHS, COCTOSIIAS U3 CHII, HOPMAJIBHBIX K HOBEPXHOCTSIM MHCTPYMEHTA, U CHJI TPEHHS 110 3THM IOBEPXHOCTAM. Takum
00pa3oM, 00pa3yroTcs iBe (GPUKIMOHHBIC APhI: IEPBasi — CTPYXKKA U NEPEIHss TIOBEPXHOCTh HHCTPYMEHTA, BTOPast — 3a{Hss MO-
BEPXHOCTh HHCTPYMEHTa U 00padaTbIBaeMasi eTallb, - PaCIpeAeNICHHbIE COTTIacHO pHC. 4.1.
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Puc. 4.1. Cucrema B3auMoAeiCTBHS (GU3HYECKUX CHII IPH PE3aHUHI

B pesynbraTe B3aMMO/IEICTBHS TPYILIHXCS MOBEPXHOCTEH Ha HOPMANBHBIX IUIOMIAAKAX KOHTAKTa MHoM L i L Bosuukaror
CHJIBI TPEHHUS 1 HOpMaJIbHbIE CHIIBL, paclpe/ieJIieHHbIe Ha HUX IT0 HeN3BECTHBIM 3aKOHaM. PaBHoIelCTBYOINE (CpeHUE 3HAYCHHS)
STHX CHJI COOTBETCTBEHHO paBHbI Fp 1 N, FlTp 1 N* — BX [IPHHATO CYMTATH (PH3HMUCCKUMH CHIAMH PE3aHHUA.

Omnpenenenne GpU3NIECKUX CHIT SKCIIEPUMEHTAIBHBIM ITyTEM CBSI3aHO C OOJIBIIMME TPYAHOCTAME. Hanbonee 1ocTynHEIM cro-
cobom ux uzmepeHus siisiercs meroaunka M.B. T'opnona, onucanHas B [4]. To3TOMy IpH pelieHHH HH)XSHEPHBIX 3334 IJIsI OLIEHKU
JIeUcTBUsI GU3MYECKUX CHII IPUHSATO ONEPUPOBATH MPOSKIMAMH 3THX CHJI Ha OCH KoopauHat. Ha ocHoBanuu puc. 4.1 mpoekuuu 3Tux
cui Ha paauansHoe (Y) ¥ TaHreHnuansHoe (Z) HarpaBJICHUS paBHbI

P, =F,, -cosy—N-siny+N*, (4.2)
P,=N-cosy+F,, -siny+F, (42)

B mosnyueHHO# cucTeMe ypaBHEHHIT 0cTaeTcs yeThIpe Heu3BecTHBIX (F
CHWJI 3aBUCHMOCTSIMU

pr N, Flvlp, NY). HecMoTps Ha (HU3HUECKYIO CBA3b STHX

1 1
Fmp_/’l'N u Fmp_ﬂl.N’
IJI€ [ ¥ [y — COOTBETCTBEHHO CPENHUE KO PHUIMEHTHI TPEHNs (PPUKIMOHHBIX TTap, 3TH 3aBUCUMOCTH (DAKTHYECKH HUYETO HE
JAIOT JI1 YMEHBIICHUS YUCJIa HEU3BECTHBIX, KOTOPBIX MO-TIPEKHEMY OouIbIIIe YKCIa ypaBHEHI/II‘/‘L

OpHako 11 ONpeeNeH s TUX CHII MOXKHO MOUTH APYTUM IIyTeM, CAEIaB IPU 3TOM ONpPEAETICHHBIE TOMYyLIICHUS:
1) nycts y = 0, Torna ypaBHeHus (4.1), (4.2) MOXHO IIpeACTaBUTh B BUTIE

P, =F, +N'
P,=N+F,:

1 1 o
2) T.K. cusl N” 1 F p PACHPEIACIIAIOTCA Ha MAJIOH TUIOIIAAA KOHTAKTa U B CPABHCHUH C CHUJIaMH Nu FTp COCTaBJIAOT MaJTy1o
BCJIMYNHY, TO UMU MOXHO HpeHe6pet{b. Torz{a 1 COOTHOLICHUE CHUJI MOXKHO IIPEICTABUTh B BUAC

P ~F, uw P,=N.

B xoHeYHOM cueTe MpH TaKHUX JOMYIIEHHUAX KCIePUMEHTANbHBIE JaHHBIE JAIOT OJIM3KOE COBNAZeHUE (GU3NIECKHUX CHII C TeX-
HOJIOTHYECKUMU.

[Tpoexuun cuin Pz, Py, Px yBA3aHBI ¢ TEXHOIOTHYECKMMH TapaMeTPaMH, IO3TOMY UX MPHHATO Ha3bIBaTh TEXHOJIOTHUECKHUMU
CHJIaMHU Pe3aHHs. DTH CHJIBI B IPAKTUYECKUX YCIOBUAX MOXKHO U3MEPUTH C BBICOKOH CTENEHbIO TOYHOCTH.

BennurHbI TEXHOIOTNYECKUX CHII HE0OXO0IMMO 3HAaTh M UCIIOIb30BATh MPH MPOSKTHPOBAHUK METATTIOPEXYIIEro 000pyaoBa-
HUS, B pacueTax KOHCTPYKIUH Y3J10B IPHBOJAA M MEXaHU3MOB I10/]]a4, B pacyeTax TeXHOJOTHUECKON OCHACTKY U MHCTPYMEHTOB.

PaccMoTpuM pacnonokeHHe TEXHOJIOTHIECKHX CHII Ha pUMepe TOKapHOi 00paboTKH.

ITpu TokapHO# 00paboTKe BEMMYMHA U HAIIPaBJICHHE COCTABIIONIEH CIITBI pe3anus P pacnpenensercs cormacHo puc. 4.2 u

MOXeET OBITh TIPE/ICTABIICHA B BUIC
_ [p2 2 2
P=./P, + Py + Py -

Puc. 4.2. Cunpl, neiicTByromue Ha pe3el Ipu TOKapHoH o0paboTke:
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Px - oceBas cocrapmsionias (Cuiia nojaaun);

Py — pannanbHast cocTaBisronias (CuiIa OTKaTus);

P2 - BepTuxanbHas cocraBistroniast (IJaBHAsl COCTABIIIONIAs CHIIBI PE3aHMs).

Tema 4.2. @aKkTOpPbI, BJIUAIOLIAE HA COCTABJISIONINE CHJI pe3aHus (Jiekuusi-muckyccus 0,5 yac.)

B nporiecce pe3anust Ha BEIHIMHY COCTABIIOIINX CHIIBI Pe3aHus BIMSIOT 00pabaThIBaeMbIi MeTasll, TIyOHHA pe3aHus, 1oja-
Ya, TIepeTHHH yroJ pe3lia, MIaBHBI yroJl peslia B IUIaHe, Paanuyc 3aKpyIJICHUS IIPU BEPIINHE pe3Iia, CMa30YHO -OXJIKTAIOIIHE JKH -
KOCTH, CKOPOCTB pe3aHHs ¥ U3HOC pe3Iia.

Du3nKo-MexaHH4eCcKHe CBOHCTBA 00pabaThIBAEMOT0 METaIa OKa3bIBAIOT OOJBIIOE BIMSHIE HA BENUUUHY CHIIBIL, 3aTpadHBac-
Mol Ha 00pa3oBaHUE CTPYKKH U BeIHUYHHY Aedopmanuii. YeMm Goble mpeaen MpOuYHOCTH PU PacTsHKEHHH G, U TBEPIOCTh 00pada-
TBIBAEMOT'0 MeTajuia, TeM Oounbie Pz, Py u Px.

VBenuueHue riryOUHBI pe3aHus U 0Jaul IPUBOAUT K YBEINUEHHIO YCHIINH, 3aTpaduBacMbIX Ha 00pa30BaHHUE CTPYKKH.

I'myOuna pe3anus OoJblIe BIMSET Ha CHITYy PE3aHus, YeM Moava.

UeM MeHBIIIE IEPEHUH YToJl Y WM 9eM OOoJIbIIe yroil pe3aHus (Tak kak 6 = 90°—y), TeM OoJIbIIe CONPOTUBIICHUE PE3aHHUIO.

V3meHeHue T1aBHOTO yIila B IUTaHe @ BIMseT Ha CWibl Py u PX, a nMeHHO: ¢ yBennueHneM ¢ cuia Py pesko ymeHbImaercs, a
cuia Px — yBenuuuBaercs. [l TBepIOCIUIaBHBIX Pe3LOB Ipu yBeaudeHUH @ oT 60 1o 90° cuna Pz npaktudecku ocraeTcs MOCTO-
SIHHOM.

[Ipu yBenuuenuu paguyca 3akpyryieHus r Ipu BepliuHe pesua cuna Pz u Py Bozpacraet, a Px — ymeHbaercs.

CMa304HO-0XTXKAAIOIHE KUIKOCTH YMEHBILIAIOT CHITy PZ pu TOHKUX CTPY’KKaX, IPU YBEIMIEHUHU TOJIIMHBI CPe3a U CKOPO-
CTH pe3anus 3QGEKT IPUMEHEHHUS KUIKOCTH YMEHbIIAeTCs.

VYBemmuenue ckopocty pezanus ¢ v =50 1o 400—500 m/MuH npuBOIUT K 3G GEKTHBHOMY YMEHBIISHHIO CHIIBI Pz, mocie gero
BIIMSIHAE CKOPOCTH Ha yMEHbIIEHUE Pz HEe3HAUUTEINIBHO.

Ipu Bo3pacTanum M3HOCA IO 3aJHEI MOBEPXHOCTH 3HAUMTEIILHO yBEINUUBaloTCs Py n Px.

Ha cuiibl pe3annst okas3pIBaeT BIMSIHAE MaTepHall peKyIlei 4acTi pe3na. s TBepaoCIUIaBHBIX PE3LOB CHIIBI Pe3aHus He-
CKOJIEKO MEHBIIIE, YeM JUIS PE3II0B U3 OBICTPOPEIKYIEH CTalIH.

Tema 4.3. Cuabl pe3aHusi Ipu cBepiieHnu (eknus-auckyccus 0,5 yac.)

Puc 4.3 Cunsl pe3anus, AeHCTBYIOIINE IPU CBEPIICHUH

[Tpu cBepneHnn B mpouecce pe3aHus y9acTBYIOT IBa INIABHBIX JI€3BHS U M IepeMbluka. Ha kaxoe u3 TIaBHbIX Je3BUi AeiicT-
BYET CHJIa pe3aHHs, YCIOBHO MPEJI0KEHHAsI Ha PEXYILEH KPOMKH, Jexanias Ha paauyce D/4 (puc. 4.3)

OTy cHily pacKiIaabpIBaioT Ha:

P,— kacarenbHas cHJIa,l0 KacaTeJIbHAs K OKPY)KHOCTH Ha KOTOPOH JISKUT TOUKa MPUIOKEHHST PaBHOJCHCTBYIOIICH CHIIbI,

Py — panuanbHas cuia, MPOXosiias Yepe3 och CBEpIa;

Py — oceBas cuia, mapaniesnbHast OCH CBeplIa.

Ha npyrom riiaBHOM Jie3BHH JISUCTBYIOT aHAJIOTUYHbIE CHJIBL.

Cuitsl pe3anus, IeHCTBYIOMNE Ha IEPEMBIUKE, TIPECTaBISIETCS TOJIBKO 0CEBOH critoi P (OCTanbHbBIE CHIIBI JISKAIHe B TIOC-
KOCTH PE€3aHus], BO BHUMaHHE HEe MIPUHUMAIOTCS, T.K. 0COOOTO BIMSHHS HE OKa3BIBAIOT).

Ha kaxayro TeHTOUKY (BCIIOMOTaTENbHYIO PEXYILYI0 KPOMKY) AEHCTBYIOT cuiia P,,, HanpaBieHHas 10 KacaTelnbHOI K OKpYyXK-
HocTH quametpoM D (muamerp cBepna), u oceBast Py, HaripaBieHHast BJOJIb OCH CBepJIa.

CyMMa IPOEKITHiA CHJI, ICUCTBYIOIINX B JIOJIb OCH CBEpJia, Ha och X OeleT paBHa

> X=2P,+P, +2P,=P,.

Py — oceBast cuia pu cBepieHnn. [1o Heil pacCUUTHIBAIOT HA IPOYHOCTD JAETAIN MEXaHU3Ma IT0Jadl CTAHKa.
CyMMa MOMEHTOB A€HCTBYIONINX CHII OTHOCHTEIFHO OCH X COCTaBUT

E MX :2PUE+2PZZ: MKP .
M., — KpyTAIMI MOMEHT CONPOTUBJIEHUS PE3AHUIO.
Cuna Py neficTBy10T Ha 000MX IIaBHBIX JIE3BUAX CBEPJIA U HATIPABJIEHBI HABCTPEYY JAPYT APYTY, TEOPETUUECKHU HOJKHBI ypaB-
HoBemuBarcsa. OJIHAKO B CJIEJICTBUM HETOUHOCTH 3aTOYKH CBEPJIA CUIIbI Py He paBHBI, I03TOMY MOABJIAETCS paBHOAEHCTBYOmas A Py,
HalpasJIeHHas B CTOPOHY Oombliel cuibl. [lon neiicTBueM 3ToH CHIIBI IPOUCXOJUT YBOJ CBEPJIAa OT OCH OTBEPCTHSL.

Tema 4.4. Cuibl pe3anus u 3¢dekTUBHAS MOIIHOCTH NPHU (Pppe3epoBanun (Jekuus-quckyccus 0,5 gac.)

=™

P
Puc. 4.4 Cutel pe3anuns npu paboTe MIIHHAPHIECKON (hpe3oit
ITpu paboTe nuMHApHYecKor (Gpe3oil AeHCTBYeT paBHOJEHCTBYOMIAs CHII R KOTOPYIO MOXKHO Pa3JIOXKUTh Ha COCTABIISIOLINEG
cunel P, Py 1 B citydan ey kaHaBKH ()pe3bl HAKIOHHEIE cuity Py. (puc. 4.4)
Pz - okpyxHas cuna. ITo Hell paccYnThIBaeTCS KPYTSALIMIt MOMEHT Ha MNUHAENIE H 3)(GEKTHBHAS MOIHOCTb.
Py — panuanbHas cuia, JeficTByeT Ha OTOpBI ITHUHAEIS, CO3/1aeT JI0IOIHUTENbHBIH MOMEHT TPEHHUS U U3rubdaer onpasy Qpessl.
Py — oceBas cuia, IeficTByeT Ha MOJUIMITHUKY LINUHJIENS CTAHKA, HA KPEIUICHHE 3arOTOBKH U 3JIEMEHTBI MEXaHU3MOB IOJIa4H.
D¢ dexTnBHAT MOLIHOCTH NPH (PE3CPOBAHUY ONPEIENACTCS KAK CPEIHAA MOIIHOCTD 110 YPaBHEHHIO

2% €, D" B-SS* . Znt
“- oK 10006120 '

(4.3)
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CornacHo ypaBHEHHIO (4.3) MOILIHOCTE MPH padoTe MUINHAPUIECKON (Hpe30il 3aBUCHT:

oT umrcia 060poToB (pe3sl N, 06/MuUH;

qncia 3yoseB Gpessl Z;

riyOuHs! (pezepoBanus t, Mym;

IIMpPUHEI (pe3epoBanust B, Mym;

nuametpa ¢pessl D, Mm;

nofa4u Ha 3y0 gpesnl Sz, MM/3y0.

IMocrosnnas C, u nokasarens creneny K onpenensrorcs BUIOM U MEXaHHYECKHMMH CBOWCTBaMU MaTepHaia 00pabaTbiBacMoi
JI€TalM: C yBEJIUYEHHUEM ero npodHocTy u TBépaoctu C, Bospacraet, a K ymeHblIaeTcs.

B ocnoBy ypaBrerust (4.3) A.M. Po3enOepr 3a0mi1 SKCIepIMEHTAIBHO TOJTy4eHHOE YpaBHeHHe (4.4) U1t yIenbHOTo JaBie-
HUS pe3aHust P paboTe MMIHHAPHIECKOH (hpe3oli ¢ BUHTOBEIM 3y0OM:

Cc -C
P w
P= K (4.4)
riae
C,, - MONPaBOYHbIA KO3(GUINEHT, 3aBUCSIINI OT YIila HAKJIOHA BUHTOBOW KaHaBKHU 3yObeB (pe3sl;

a - MrHOBEHHAS TOIIHHA cpesa, 4 = S z" sin@ ;

0 - yron, XxapakTepu3yIOIIIi MITHOBEHHOE ITOJIOXKEHHE TAHHOM TOUKH pexyliel KpOMKH 3y0a Ha Iyre KoHTaKTa (puc. 4.5).
S, S

Puc. 4.5. DnemeHTHI pe3aHus U pa3Mep Cpe3acMoro cios IpH Gppe3epoBaHIN
OmnbiTamu A.M. Pozen6epra u H.H. 3opeBa ycTaHOBIIEHO, YTO €CIIM YroJl HAKJIOHA BHHTOBOM KaHABKHU M 3yObeB pe3bl HE TIpe-
BBIIIAET 45°, TO yaebHas CHJIa PE3aHUsl U OKPY)KHasl CHJIa IPaKTHYECKH HE 3aBHCST OT yIJia O.
Tema 4.5. Cuapl pe3aHusi Ipu NPoTATrUBaHnU (Tekuusi-muckyccus 0,5 yac.)
B cBs13u ¢ conpoTHBIeHnEM 00padaThIBAEMOT0 MaTepHana pe3aHuio Ha MPOTSHKKY B IPOJOJILHOM HalpaBJIeHHH JICHCTBYET CH-
na pe3anus P (puc 4.6)
Bemnuuny cuinsl P MoskHO ompeaenuTs mo hopmyre

P=P/ > b,

! o
Ine PZ - CHJIa pe3aHust Ha | MM JUIMHHBI peXXyIed KpOMKHY;

E bc - HanOoJIBIIasl CyMMapHasl JUTMHHA PEXYIMNX KPOMOK BCeX pabOTaroNMIMX OJJHOBPEMEHHO 3yObeB.

MakcuMalibHOE YHCII0 OJJHOBPEMEHHO PabOoTAIOIINX 3yObEeB ONPEICIAIOT M0 GopMyIie

L
z=—+1,
t p
rae L — aiuHHa MpoTAruBaeMoil OBEPXHOCTH;
t, — mar pesxymux 3yobes.

Puc. 4.6 Cuiibl pe3aHus pu NPOTATUBaHUU.

Pa3gen 5. TenjioBble mpouecchl NP pe3aHUM

Tema 5.1. McTouHuKHU 00pa3oBaHusi Temia (Jiekuusi-quckyccus 1 gac.)

Termmo, oOpasyromeecs B poliecce pe3aHHs, BRI3BIBACT HArpeB 00pabaThIBAEMOM JIETAIH, PEXKYIET0 HHCTPYMEHTA U CXOISIICH
CTPYKKHU. HcToynnkamu Termia sBiIsioTCs OTPOMHBIC TUTACTUYCCKUEC IIe(i)OpMaIII/II/I B 06pa6aTLIBaeMOM Marepuajie 1 TpEHUC Ha 1e-
penHeﬁ u 3a11Heﬁ TMOBEPXHOCTAX HHCTPYMEHTA. Termo oka3pIBaeT BIMSHHE HA CTOMKOCTH HUHCTPYMEHTA, a TAK)KE€ Ha Ka4€CTBO 06pa-
0aTBIBAEMOI JIETAIIH.

B Ppe3aHuu MPUHATO CYUTATh, UTO pa60Ta, 3aTpa4€HHasd Ha p€3aHue, MMOJHOCTHIO IEPEXOAUT B TEILIO, T.C.

Q=F, -V, (5.1)
rac Q - KOJIMYECTBO TEILIA, BBIACIIAIOMICTOCA B 30HE PE3aHUA 3a 1 C, Pz - CHJia pe3aHusd, H; V- CKOpPOCTL pE€3aHusd, m/c.
Pacripenenenue Tera Mexxy KOHTAKTHBIMHU HOBEPXHOCTSIMH (pHC. 5.1) 3aBUCHT OT PU3HUKO-MEXaHUIECKUX CBOUCTB 00paba-

TBIBAEMOTO MaTepHaja, MaTepraita ¥ TeOMETPUH PEXYIIUX HHCTPYMEHTOB, YCIOBHH 00pabOTKU M MOKET OBITH IIPE/ICTaBICHO B
BHUJIC ypaBHEHUs TeIUIOBOTro Oananca (5.2).
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Puc. 5.1. 30HbI Tem1000pa30BaHUs P PE3AHUU:

0+0,+0,=9q,+tq,+q;+4q,, (5.2)

rie

Q1 - TeIIO, BBIACIMBILEECS B 30HE CTPYKKOOOPA30BAHHs B Pe3yJIbTATe IIACTHYECKON 1e(OPMALIMH CPE3aEMOTro CIIOS;

Q2 - TCILJIO, BBIJICIIMBIICCCS B pe3yJ'H>TaTe TpeHI/ISI Cpr)KKI/I 0] Hepe}:[H}O}O HOBerHOCTB I/IHCprMeHTa;

Q3 - TCILJIO, BBIJICIINBIICCCS B pe3yJ'H>TaTe TpeHI/ISI 06pa60TaHHOI7I HOBerHOCTI/I [} rﬂaBHy}O U BCHOMOFaTe.HBHy}O HOBerHOCTI/I
HHCTPYMEHTA,;

(; - TEIO, YXOMIAMIEE B CTPYKKY;

{, - TETIO, yXOIAIIEE B IETANb;

(3 - TEIIO, yXO/IAIIEE B MHCTPYMEHT;

(4 - TEIIO, YXO/IAIIEE B OKPYKAIOLIYIO CPEY

Tema 5.2. Biusinusi pasauuHbIX paKTOPOB HA TeMIIepaTypy pe3anus (Jlekuusi-quckyccus 1 uac.)
HauGombltee BIUSHIE HAa TEMIIEPATYPY PE3aHHS OKa3bIBAET CKOPOCTh. C yBEIHUEHHEM CKOPOCTH TEMIIEPaTypa BO3pac-
taeT. OTCI0Ja KOJIMUECTBO TEIA, BEIACAIONIEroCs B 30HE PE3aHHUS, BHIPAXKACTCS YPaBHEHHEM

o=C-v'. (5.3)
B MensbI111eii crenenu Ha TEMICPATYPY PE3aHUA OKA3bIBACT BJIIMAHUC ITOAAYaA:
0=C-5". (5.4)
HesnaunTensHOe BIMSHIE HA TEMIIEPATypy OKa3bIBaeT INTyOMHA Pe3aHus:
0=C-1". (5.5)
OObeauHss yacTHble (POPMYIIBI B IOJTHOE YPaBHEHHE, 3aBUCUMOCTh TEMIIEPATYPhI OT PEKUMOB 00paOOTKH MOXKHO 3a-
II1MCcaTh B BUIC

0=C,- V™ 8% 1", (5.6)

rae Cq - o0muil ko3dULUEHT, XapaKTepu3yIOIui ycaoBUsa 00pabOTKH (F€OMETPUUECKUE HIIEMEHTHI PEKYILETO
WHCTPYMEHTa, HAJMYWE CMa304YHO-OXJIKIAromell >KHIKOCTH M €€ CBOMCTBA, (U3NKO-MEXaHHYECKHE CBOWMCTBA
00pabaThIBa€MOT0 1 HHCTPYMEHTAIILHOI'O MaTepuaioB); Xo, ¥q, Zg - IOKa3aTeIU CTENIEHHU, XapaKTepU3YIOLe CTENCHb
BITUSTHUSI CKOPOCTH PE3aHUsl, MOJauy U TIIyOHHBI Pe3aHus Ha TEMIIEPaTypy.
Biusiaue 31X (hakToOpoB, UX 3HAUCHUS OIPEACISIIOTCS YKCICPUMEHTAIBHBIM ITyTeM U rpad)0aHATUTHIECCKUM METO/IOM.

Tema 5.3. MeToabl H3y4YeHHS TEMJIOBBIX ABJIeHUH (Jleknusi-nucKyccus 1 yac.)

OCHOBHBIMH 00BEKTaMH U3yIECHUS SBISIOTCS:

- KOJIMYECTBO BBIACIAEMOTO ITPU PE3aHUU TEIJIA U €0 pacCpeACIICHUE MEXKIY Cprchof/'I, JACTAJIbI0 U HHCTPYMEHTOM;

- TEMIIEpaTypa, yCTaHABIMBAIOIAaACsAd Ha KOHTAKTHBIX MTOBEPXHOCTAX UHCTPYMEHTA,

—  TeMmeparypHbIe ITOJIs B 30HE AehOopMalui U peXyIeM KINHE HHCTPYMEHTA.

I[.]'IH U3MEPCHUS TEMIIEPATYPBI PE3aHUS MPUMEHAIOTCA CICAYIOIHUE METOJABI: MUKPOCTPYKTYPHOI'O aHaJIn3a, 6erylueﬁ T€pMoOIia-
pEL, HOHyHCKyCCTBeHHOﬁ, HCKyCCTBeHHOﬁ TE€pMOIIapbl, AHAJIUTHYECKHUH METOnA, KaJ'IOpI/IMeTpI/I'-IeCKI/Iﬁ METOJ, METO TCPMOKPACOK, I10
[BETaM 1M00EKAIOCTH KOHTAKTUPYIOIINX TIOBEPXHOCTEH U 1Ip.

Haubonpmee pacpocTpaHeHHE MOTYYHIT METOT H3MEPEHUS TEMITEPaTyphl TepMotiapamMu (puc. 5.2), OCHOBaHHBIH Ha SBICHUH
TepMoanekTpuaeckoro apdekra (TepmoI/IC). DTo ABICHUE 3aKITFOUACTCS B TOM, YTO €CIIH JBa POBOJAHMKA U3 PA3IIMYHBIX METAIUIOB
COCIMHEHBI MEXIY c000ii, 00pa3ys 3aMKHYTYIO LIellb, TO TIPH PA3IMYHON TEMIIEpaType U MECTax COCIMHEHHS POBOAHUKOB MO IIETTH
6y[[€T IMPOTEKATh TOK. TOK7 HpOTeKa}OU_(PIﬁ 110 LEIr T€pMOIapbl, 3aBUCUT OT eé COIIPOTUBJICHUS, KOTOPOE, B CBOKO OUCPE€Ab, USMCH -
€TCsl OT TeMIIEpaTyphl HarpeBa 3JIeKTPoI0B. BenencTeie 3Toro TepMoaneKTprdeckuii 3G ekt XapakTepu3yeTcst He BETHYMHON CHITBI
TOKa, a BennuuHoi TepMoD/{C, KOTOpas He 3aBUCUT OT CONPOTHUBIICHUS U OJHO3HAYHO CBA3aHA C TEMIEPaTypOi.

r

)
Puc. 5.2 Cxembl n3MepeHHs TeMIlepaTyphl IPU pe3aHUU METaUIOB:
a) - METOJ] HCKYCCTBEHHOH TepMOIapsl;

0) - METOJ TOJIYHCKYCCTBEHHOU TEPMOIIaphI;

B) - MeTo[ "Oerymei" TepMomnapsr;

T) - METOJ €CTECTBEHHOH TepPMOMaphl

HckyccTBeHHas! TepMOIIapa Io3BOJIIET ONPEIEINTh TEMITEpaTypy BOIM3H Pa3INIHBIX TOUEK HArPETOU MOBEPXHOCTH (pHC. 5.2,
a). OtHaKo OHa He MO3BOJISET ONpPEICIUTh TEMIIEPaTypy HEHOCPEACTBEHHO B 30HE pe3anus. VIHOrja IPUMEHSIOT TaK Ha3bIBAEMYIO
"Oerymyto" Tepmonapy. ['opsumii criait 3101 TepMomapel 3aMbIKaeTcs BO BpeMs e€ cpe3anus (puc. 5.2, B).
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[TonmyuckyccTBeHHas TepMonapa MO3BOJISIET IIPOU3BECTH U3MepeHHs Ooiee TOUHO. B psne ciryyaeB ropsuumii criail TepMonapsl
MO>KHO TIOMECTHUTH HETIOCPEICTBEHHO B 30HY pe3anus (puc. 5.2, 0).
Hawn6osnee pocTsIM 1 pacIpOCTpaHEHHBIM SIBIISIETCSI METO €CTECTBEHHOM TepMoIIaphl. 371eCh B Ka4eCTBE TEPMOIIAphI HCIIOIb-
3YIOTCSI HETIOCPEICTBEHHO PEXYIINi MHCTPYMEHT U oOpabaTeiBaeMast 3ar0ToBKa (puc 5.2, T).

4.3. JIabopaTopHbie padoThI

N Homep Obven Buo 3anamus e
i pazoena Haumenosanue nabopamopnoii padomol (wac.) UHMEPAKMUBHOI, AKMUBHOII,
OUCUUNTUHDL UHHOBAUUOHHOU hopmax, (uac.)
1. 3 KoHcTpykuus u reomeTpus TOKapHOTO pe3la 12 -
2 4 3aBHCHMOCTh YCHIIMH pe3aHus OT PeXHMOB oOpa- 13 )
) 00TKH
Bmusane pexuMoB 00paboTKH Ha IPPEKTHBHYIO
3. 4 MOIIHOCTh TIPH ()pe3epOBaHUM LMJIHMHAPUICCKOH 14 -
¢pe3oit
4 5 HccrnenoBanne KOHTAaKTHON TeMIEpaTyphbl MpH pe- 12 )
3aHHU METAJUIOB
nTOoro 51 -
4.4. IlpakTH4ecKue 3aHATHUS
N Homep ) Obven Buo 3aHAMUA 6 }
i paszodena Haumenoganue npaxmuyueckux 3auamui (wac.) UHMEPAKMUGHOT, AKMUGHOI,
OUCYUNTUHBL UHHOBAUUOHHOI hopmax, (uac.)
1. 1 Pacuet pe;xuMoB 00pabOTKH NIPU TOUEHHUH 8 -
2. 1 Pacyer pexxumMoB 00pabOTKH pu (hpe3epoBaHUU 9 -
3. 1 Pacuer pe:xuMoB 00pabOTKH IIPU CBEPIICHUH 8 -
4. 1 Pacuer pexxuMoB 00pabOTKH ITpH NIITH(POBAHUU 9 -
HUTOIro 34 -

4.5. KonTpoabHble MEpONPUSITHS . KypcoBasi padoTa
Ienb: ocBoeHHE O0YYaIOUIMMMCA METOJUKH pacyeTa PalMOHANBHBIX PEXHMOB PE3aHUs Ui
orepanuil MexaHuuecko o0paboTKu MeTasa.
Crpykrypa: Homep 3amaHust M Ha3BaHue pabOThl, UCXOJHBIE JaHHbIE JUIS pacueToB, BHIOOP
[NIyOMHBI pe3aHus, M0JaYu, HHCTPYMEHTAJIBLHOIO MaTepuaia. Pacuer ckopocTu pe3aHMsi, MOIIHO-
CTH, BBIOOp 000pY/IOBaHMSL.
PekoMenayeMblil 00bEM: B IEYaTHOM BUJAE MOSCHUTENbHAs 3alKCKa JODKHA COAEPXKaTh 10
10...25 nucroB opmaTa A4, >eKTPOHHAS KON MOXKET COJepXkKaTh 000N JOMOTHUTEIbHbIN HIl-
JIIOCTPATUBHBIN MaTepHall.

Brinava 3amanus, npueM KypcoBbix padot (KP) mpoBoanTCs B COOTBETCTBHU C KaJIEHAAPHBIM
y4eOHBIM IpauKOM.

Ounenka

Kputepuu ouenku KypcoBoii padoTsi

OTJIMYHO

KypcoBast paboTta odopmiieHa B COOTBETCTBHH C TPEOOBaHHUIMH, COICpIKaHUE TOIHO-
CTBKO COOTBETCTBYET 3asBJICHHOM TeMaTuke. Tema WHIUBUAYAJIBHOT'O 3aJlaHusA UCUEP-
TIBIBAIOMIC PACKPBITA U TaHbl COOTBETCTBYIOIIUEC BBIBOJIbI U PEKOMECHIAIINH. ABTOp CBO-
00/IHO OPHEHTUPYETCS B IPEIOCTABISIEMOM MaTepHalle.

XOpOIIIO

KprOBaﬂ pa60Ta O(l)OpMJ'IeHa C HE3HAYUTCIIbHBIMU OTKIIOHCHUSMHA OT MPCABABICHHBIX
Tpe60BaHHI>i, COACPIKaHUE COOTBETCTBYET 3asBIICHHON TemaThke. Tema HHAUBUAYAIb-
HOT'O 3aJaHud MOJIHOCTBIO PACKPBITA U JaHBI COOTBETCTBYIOIINE BBIBOABI U PEKOMEHAA-
UH. ABTOp OPUCHTUPYCTCA B NIPEAOCTABIICMOM MaTCpUaJIC.

YAOBJICTBOPUTEIILHO

KypcoBast pabora odopmieHa ¢ OTKIOHEHUSMHU OT NPeIbsSBICHHBIX TpeOOBaHMH, CO-
Jiep’)kaHWe YacTUYHO COOTBETCTBYET 3asBJIICHHOW TeMaTHWKe. TeMa WHIMBUIYaJbHOTO
3aaHNsA YaCTUYHO PACKPHITA M JaHBI HETIOJIHBIEC BEIBOIBI M PEKOMEHIAIMN. ABTOp clia-
00 OpHEHTHPYETCS B IPEIOCTABIIEMOM MaTepHale.

HEYJOBJICTBOPUTEIHHO

Kypcosas paboTa odopmiieHa CO 3HAUNTEIFHBIMU OTKJIOHEHHSIMHA OT TIPEIBSBICHHBIX
TpeOOBaHUH, collepKaHUe HE COOTBETCTBYET 3asBJICHHOW TemaTuke. Tema WHIUBUIY-
IBHOTO 3a7]aHUS HE PACKpPBITAa. ABTOP HE BIIaJeeT NPEAOCTABIIEMBIM MaTePHAJIOM.
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5. MATPUIIA COOTHECEHMSI PA3JIEJIOB YUEFHOM JUCIUILIMHBI K ®OPMUPYEMBIM B HUX KOMIIETEHIIUSAM
N OLEHKE PE3YJIbTATOB OCBOEHUSA JTUCIUAIIJIMHbI

Komnemenyuu Komnemenyuu Ouyenka
Buo
Kon-60 OIIK 2 pe3ynbmamoe
t.,, uac yueonvix
Ne, naumenoeanue uacoe Komn. P -
1 3auAmMuUl
pazoenos OuUCyUNnIUHb
1. BBenenue 52 + 1 52 JIk, I13, CP KP, Dx3amen
2. CoBpeMEHHBICE HWHCTPYMCHTAIBHBIC 31 N 1 31 JIx, CP KP, Dxsamer
MaTepUalIbl
3. T'eomerpuyeckue MmapamMeTpbl PeKy- 31 + 1 31 JIx, JIP, CP KP, Dxsamer
IIMX UHCTPYMEHTOB
4. ComporuBienue, cuia, padota u 45 + 1 45 JIx, JIP, CP KP, Disaven
MOITHOCTb PE3aHUsl
5. TenyioBble poLECCHl IPU PE3aHUU 30 + 1 30 JIk, JIP, CP KP, Dx3amen
6cezo uacoe 189 189 1 189 - -

23



6. IHEPEYEHDB

YYEBHO-METOAUYECKOI'O

OBECIIEYEHUA

CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCS 1O U CHUIIJIMHE

A. Yynuna, A. W. ITyns6epe [u np.]. - Crapsiit Ockon : THT, 2010. - 636 c.

H. P. Jlocena, B. 1. Mexeuxuii. - bparck: bpI'TY, 2001. - 69 c.

him b |

1 Pezanne marepuanos: yueOuuk/ E.H. Tpembaub [u ap.]. — 4-e usa., nepepad. u gomn. — Cra-
poiii Ockon: THT, 2010. — 512 ¢. — ISBN 978-5-94178-135-5.
2. IIpoexTupoBaHrEe TEXHOJOTHMUECKHUX OIEeparii MeTayuioo0paboTku : yueoHoe mocooue / JI.

3. SAnromkuH, A. C. Teopus pe3aHus METAIIOB: JJabopaTopHbIi npakTukyMm / A. C. SHIOMKUH,

4. bobpoB, B. ®@. OcHoBsl Teopuu pe3anus metamwioB / B. @. boopos. - MockBa: MammHo-
ctpoenue, 1975. - 344 c.

7. NEPEYEHDb OCHOBHOM ¥ JONOJHUTEJIBHON JIUTEPATYPBI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUITINHBI

No Buo Kon-60 Obecneuen-
u/n Haumenosanue uzoanusn sanAmUs 9K3. 6 OuoN., HOCHb,
T. (3K3./ yeJ.)
OcHoBHas JuTepaTypa
Pesanue matepuainos: yueonuk / E.H. Tpembaub [u JIk, JIP,
1. | mp.]. — 4-e usn., nepepad. u gon. — Crapsiit Ockor : I13, KP, 10 0,6
THT, 2010. — 512 c. — ISBN 978-5-94178-135-5 CP
IIpoexkTupoBaHUE TEXHOIOTMYECKUX OIepalliid MeTall-
5 n1006paboTku : yuebHoe nocodue / JI. A. Uynuna, A. U. | Jlk, KP, 10 0.6
" | llynebepe [u ap.]. - Crapsrit Ockou : THT, 2010. - 636 Cp '
C.
JlonoTHUTe/IbHASL JIUTEPaTypa
SAmromkuH, A. C. Pe3anne metaimios: yueOHoe mocobue | Jlk, JIP,
3. |/ A. C. SInromkun. - Bparck: bpI'Y, 2016. - 89 c. b. 1. H36§Pa 23 1
bob6pos, B. @. OcHoBHI TEOpHH pe3aHus MeTayios / B. T KP
4. | @. bobOpoB. - Mocksa: MamuHocTpoenue, 1975. - 344 éP ’ 5 0,3
C.

8. IEPEYEHDb PECYPCOB HH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOAUMBbIX AJIA
OCBOEHUA JUCHUITJINHbI

1.DnexTpoHHbIH Katanor 6udnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. Dnextponnas obubnmnoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-0MOMHMOTEeYHAsA cUcTeMa «Y HUBEpCUTETCKasi Onbimoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-OMOMOTeuHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .

5. Uadopmanmonnas cucrema "EnuHoe OKHO JTocTyma K 00pazoBaTeIbHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU http://elibrary.ru .

7. YuauBepcurerckas nadopmarmonHnas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonasnpHas 3ekrpoHHas oudanoreka HOB http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%2C%20%D0%92%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%BD%D1%8E%D1%88%D0%BA%D0%B8%D0%BD%2C%20%D0%90%2E%20%D0%A1%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%2C%20%D0%92%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://���.��/how-to-search%20/

9. METOJUYECKHUE YKA3AHUA JIsd OBYYAIOIIUXCA IO OCBOEHHUIO
JUCIHUIIVIMHBI

PexomeHnayeMblii peXUM H  XapakTep Yy4eOHOH paboThl MO MpOpadOTKE JEKIMOHHOTO
Marepuaia 3aKIIYacTcs B OCBOCHHM Ha MPAKTHKE W COBEPIICHCTBOBAHWE 3HAHUI B 00JIACTH
TEXHOJIOTUY MAITMHOCTPOSHUS U METOAMK pacueTa ONTUMAIBHBIX PEeKUMOB PE3aHHUSL.

[Ipu opopmiieHnn OTYETOB 1O JTAOOPATOPHBIM paboTaM clieyeT 0co00e BHUMaHUEe oOpaIiaTh
Ha MPUHIUIBI U 33/1a41 TPOCKTHPOBAHUS, KIACCU(DUKALNIO TEXHOJIOTUYECKHUX MTPOIECCOB U 3TAIbI
NPOCKTHPOBAHUS TEXHOJIOTMYECKHX TPOIIECCOB.

XKenatenpHo 00safgaTh HABBIKAMH MPUMEHEHHS TMOJXYYEHHBIX 3HAHUH NP0 MPOSKTHPOBAHUU
TEXHOJIOTUYECKUX IMPOIECCOB MAIIMHOCTPOUTEIBHBIX MPOU3BOACTB. CleqyeT HCIoiab30BaTh
Hay4HbIC PE3YyJIbTaThl M U3BECTHBIC HAYYHBIE METOIBI U CIIOCOOBI JUIS PEHICHUS! HOBBIX HAYYHBIX U
TEXHUYECKUX TpoOIeM, ¥ ONTUMH3AIHMUA KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH MOJIrOTOBKU
MaIIMHOCTPOUTEIBHBIX IPOU3BOJICTB.

9.1. MeToanyeckne yKa3aHusl 1Jisi 00y4aloIIUXCS IO BbINOJHEHUIO J1a00pPaTOPHBIX M

NMPAKTHYECKUX PadoT
JlabopaTopHas padora Nel
KoHcTpykumsi M reoMeTpHsi TOKApPHOTO pe3la

[{enb paGoThL:

W3yunTh pa3nnuyuHble KOHCTPYKIMM W Ha3HAuYeHHE TOKApHBIX pe3noB. OCBOUTH METOMUKY H3MEpEHHs TIeOMETPHUYECKUX
HapaMeTpoB TOKAPHBIX PE3LIOB.

3aganue:

1. U3yunts npubopsl 1 MaTepralisl, HEOOXOIUMBIE AJIS IPOBEICHHS Ta00OPaTOPHOH PabOTHI.

2. IlpounTaTh TEOPETHUECKUE CBEACHNS HEOOXOAUMBIE IS IPOBEACHHS JAaHHON paboTHI.

3. IlpousBecTr Bce HEOOXOAUMBIC H3MEPEHUS.

5. OpopMUTB OTUET.

IopsoK BEIONTHEHUSL:

1. [IpopaGoTaTh BCe IMyHKTHI 3aAaHHS.

2. BHecTn Bce MyHKTHI 3aJIaHUSI B OTYET.

3. OTBETHTH Ha BONIPOCKHI CAMOIIPOBEPKH.

4. OGopMUTH U 3AIMUTUTH OTYET.

®Popma oTu€rHOCTH: OTYET N0 TAGOPATOPHBIM pabOTaM JOIDKEH COAEPIKATh: LeNIb PadOTHI, pelraeMble B HEll 3a1aun, MaTpHia
MPOBEICHNS HKCIEPHMEHTANBHBIX HCCIEJOBAaHMI M MeToA pacdera Kod()(UIMEHTOB (YHKIWH, CIHCOK HCHOJB30BAaHHBIX
HCTOYHUKOB.

3ajaHus JUls CaMOCTOSATEIbHON PabOThL:

1. W3 3a1aHHOM IpyNIIbI Pe3LI0B OIPEAENIUTh Ha3HAUCHUE KaXI0ro pesla.

2. Ilo 3amanHuio MpernojaBaTess BHITOJIHUTH M3MEPEHHSI TEOMETPHUUECKUX MapaMeTpOB pe3lia B COOTBETCTBHHU C HACTOSIIMMH
YKa3aHHUSAMH.

3. pe3ynbTaThl H3MEPEHUsI YIIIOB pe3iia B Bue Tabmuirs! (popma tadm. 1);

®dopma Tabmus 1
PesynbraThl n3MepeHuit

No Yt Bpac
- o v P dpaca | A | ¢ | ol | epacu | al
n/m q

Bun pesi

4. ChopMymHpoBaTh BBIBO/IBL.

PeKOMeHg Al 10 BBIMMOJHCHHUIO 3] aHWUHN U NOATrOTOBKE K MPAKTUYECKOMY 3aHATUIO

JlaGopaTopHast paboTa BbINONIHsETCS Ha 6a3e MH(GOPMAIMK 10 BEIOPAaHHON TeMaTHKE UCCIIEI0BaHHs, COOPaHHOH 00yJaronM-
sl caMOCTOSTENbHO. [TosTydeHHbIe Pe3yabTaThl 00CYKIAFOTCS U COTJIACOBBIBAIOTCS C BEAYILMM IPEMOIaBaTEIIeM.

PexoMeHTyeMble HCTOYHUKH

OcHOBHast JIUTEpaTypa

1. Pe3anne marepuanos: yueonux/ E.H. Tpembaus [u np.]. — 4-e u3n., nepepab. u pom. — Crapsriit Ockon : THT, 2010. — 512 c.

— ISBN 978-5-94178-135-5
JlononHuTenpHas 1uTepaTypa
2. SlmromikuH, A. C. Pezanne merayuios: yueOHoe nocobue / A. C. SAuromkus. - bpatck : bpI'Y, 2016. - 89 c. b. 11.

KOHTDOHbeIe BOIIPOCHI IJIs1 CAMOIIPOBEPKHU

HazoBure snmeMenTsI pesna.

HazoBure s1eMeHTHI pexKyIel 9acTH U JalTe MX ONPEeAeNICHHSI.
[Mepeunciure yriel pe3na u AaifTe UX onpeeIeHus.

Jaiite onpeneneHus: KOOPAUHATHBIX IUIOCKOCTEH.

JaiiTe kIaccupUKaLUIO TOKAPHBIX PE3LOB.

Kak BiusIoT yriisl pesia Ha mporecc pe3anus?

Kak npousBoautcst uamepeHue yrion?

NogahMwdE
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JlaGopatopHas padoTa Ne2
3aBHCHMOCTD YCHIINI pe3aHus OT Pe:KUMOB 00paboTKH

[{enb paboThL:

HccnenoBanue cun, IEHCTBYIONIMX Ha pe3ell MPU TOYEHHM, M3ydEHHE OIBITa HCIONb30BaHMS 3THX CHI B PEXYIIEM
HUHCTPYMEHTE, SKCIIEPHMEHTAIIBHOE ONpe/eieHNe YCUITHI pe3aHus B 3aBUCUMOCTH OT I'TyOWHBI Pe3aHUs U MOJAYH, a TAKKE BBIBOJ
SMITUPUYECKUX 3aBHCHMOCTEH TEXHOJNOTHMYECKHX CHJI OT PEXHUMOB pe3aHus. OCBOCHHE METOMUKH TEH30METPHUPOBAHHUSI U
TapUpOBaHUS JHHAMOMETDA.

3ajanue:

1. M3yunts mpubops! 1 MaTepraibl, HeOOXOAUMBIE I IIPOBEICHUS 1ab0paTOpHOH paboTHI.

2. IlpounTtaTh TEOPETHUECKHE CBEACHUS HEOOXOAUMBIE JUIS IPOBECHHS JaHHON paboTHI.

3. IlpousBecTr Bce HEOOXOAUMBIE H3MEPEHUSL.

5. OdgopMuTh OTHUET.

Iops 10K BHINOJHEHUS:

1. [IpopaGoTaTh BCe IMyHKTHI 3aAaHMUS.

2. BHecTn Bce IMyHKTHI 3aJIaHUSI B OTUET.

3. OTBETHTH Ha BONIPOCHI CAMOIIPOBEPKH.

4. OhopMHUTbH U 3AIMUTUTH OTYET.

Popma oTuérHOCTH: OTUET MO JaOOPATOPHBIM paboTaM JOJDKEH COAEpKaTh: LeNb padoThl, pelraeMble B HEl 3a1a4n, MaTpuIa
HPOBEICHUS SKCIICPUMEHTANIBHBIX HCCICIOBAaHWA M MeTox pacyera KO(QQUUMEHTOB (GYHKIMH, CIHCOK MCIOJIb30BaHHbBIX
HCTOYHUKOB.

3amaHus I CaMOCTOSTENEHON paboThI:

1. V3mepuTh 1 3anHcaTh FeOMETPHIO, XapaKTEPUCTUKU U MapKy Pe3LOB.

2. BousicHUTS 1 3amucaTh MapKy ¥ OCHOBHBIE XapaKTepHCTHKN 00pabaThIBAEMOro MaTepHania.

3. [IpoTapupoBaTh AUHAMOMET]

4. YcTaHOBHUTH pe3el] B AMHaAMOMETP TaKUM 00pa3oM, 4TOOBI BEUIET pe3lia 0 TOUKH IPHIOKEHUS PaBHOICHCTBYOIIEH CHIIBI
pEe3aHus COBIAJI C BBUICTOM OIPABKHU IIPH TapUPOBAHUHU JUHAMOMETPA. 332 TOUKY NPUIIOKEHHUS PAaBHOACHCTBYIOIMIEH CHIIBI pe3aHus
HPUHATO CIUTATH CPEIHIOI0 TOUKY YaCTH PEXyYIIeH KPOMKH, YIacTBYIOIIEH B IIPOLECCEe pe3aHHsI.

5. IlpoBecTH CepHIo OTBITOB ¢ M3MEHEHUEM TITyOHHBI pe3anus. Yuco onsIToB B cepun 6-8. [myOuHy pe3anus u3meHsTs ot 0,5
10 6-8 mm. ITomaua 1 CKOPOCTh pe3aHus B JAHHOM CEPUH OMBITOB OCTAETCS MOCTOSHHOMN U PaBHBI Seongt = 0,21 MM/00, Vongt = 400
06/MuH. Bo BpeMst mpoBeieHHsT ONBITOB HEOOXOANMO 3aIHCHIBATh 3HAUEHHUS TOKA3bIBAIONINX IIPHOOPOB IUHAMOMETPA, IIOCIIE TOTO
Kak Iporecc pe3anus cradbmmmsupyercs. [locie kaxoro omnbita HEOOXOAMMO IPOBECTH OaTaHCUPOBKY H3MEPUTEIHEHOTO IpHOopa.
JlaHHBIE KQXKIOTO U3 OIBITOB 3TOM CEpHH 3aHECTH B TaOJI. (hopma Tabdm. 2).

dopma TabauIkL 2
IIpoToKON U3MEpEHH s CHJI Pe3aHusl IPU W3MECHCHUH TTyOHHBI Pe3aHust

No S, t n, V, Cuibl pe3aHus
- MM ' 00 M n, P, [Ipumeuanust
n/a MM
00 MUH MUH pA KIC

6. IIpoBecTH CepHIo OMBITOB C M3MEHEHHEM Moauu. Yucio oneiToB B cepuu 6-8. [Tomauy usmensarts ot 0,07 mxo 0,5 Mm/06.
I'myOuHa pe3aHus M CKOPOCTH PE3AHUS COXPAHSIIOTCS MOCTOSHHBIMU BO BCEX OIBITAX M PABHHI tongt = 2 MM, Viongt = 400 06/MuH .
JlaHHBIE Ka)KAOTO U3 OIBITOB ATOW cepHii 3aHecTH B Tab. (hopma Tadm. 3).

®dopma Tabauis! 3
ITpOTOKOT U3MEPEHHS CUJT Pe3aHusI IPH U3MEHEHHH T101aYH

o S, ¢ n, V, Cwiibl pezanust
N MM ' 006 M n, P, [Ipumeuanus
/i — MM
00 MUH MUH pA KIC

7. TIpoBecTH CepHIO OIBITOB C K3MEHEHHEM CKOPOCTH pe3anust. Uncio onbIToB B cepun 6-8. CKOPOCTh pe3aHust H3MEHSTh OT
125 1o 800 o6/muH. ['ITyOnHa pe3aHus U 1Mo1ada COXPaHSIIOTCS NOCTOSHHBIMU BO BCEX OMBITAX U PABHBI {iongt = 2 MM, Scongt = 0,21
MM/00. JlaHHBIe KaXKI0T0 M3 OMBITOB 3TOM cepuii 3aHecTH B Tabi. (popma Tabdm. 4).
dopma Tabauie! 4
[TpOoTOKOJ U3MEPEHHS CHJI PE3aHMUs IPH U3MCHEHHH CKOPOCTH PE3aHHsI

No S, t n, V, Cuutbl pe3aHust
- MM ' 00 M n, P, [Ipumeuanus
/i MM
00 MUH MUH LA KIC

8. O0paboTaTh MOTyYECHHBIE IKCIIEPUMEHTAIEHbIE TaHHbIC
9. ChopMyTHpOBaTH BBIBOJIBL.
PekOMEHIANNH 110 BBIOITHEHUIO 31aH1 1 TIOATOTOBKE K MPAKTHYECKOMY 3aHATUIO
JlaboparopHast paboTa BHINOJNHSAETCS Ha 0a3e MH(POPMAIMK 1O BBHIOPAaHHON TEMaTHKE MCCIICOBAHMS, COOPAaHHON OOYdYarOIMMCS CaMOCTOS-
TenbHO. ITomydeHHbIe pe3yabTaThl 00CYKIAI0TCS. M COTTTACOBBIBAIOTCS C BEAYIIUM IIPEIOAaBATEICM.
PekOoMeH1yeMble HCTOUHUKH
OcHOBHast TuTEepaTypa
1. Pe3anne matepuanos: yueOnux/ E.H. Tpem6aub [u ap.]. — 4-e u3n., nepepad. u gomn. — Crapsiit Ockon : THT, 2010. — 512 c.
JlononHuTeNbHASL TUTEPATypa
2. SlmromikuH, A. C. Pezanne merayuioB: yueOHoe nocobue / A. C. SAuromkus. - bpatck : bpI'Y, 2016. - 89 c. b. 11.
KOHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH
. Kak ycraHOBHTB 3aBHCHMOCTB cuil pe3anus ot t, S u V npu Touenun?
. Ha xakom npuHImne paboTaroT JUHAMOMETPBI U1 M3MEPEHHS CHII pe3aHus?
. KakoBsI mpenMy1iecTBa TEH30METPUUECKUX TUHAMOMETPOB?
. OOBsCHUTE CUCTEMY CHII, JICHCTBYIOIIMX IPU PE3aHUU METaILIOB.
. HasoBuTe MeTO/IbI SKCIIEPHMEHTAIIBHOTO OIPE/C/ICHIs (PM3UYECKUX CUII HIPH PE3aHHH.
. HasoBuTe TeXHOIOrMYECKNE CHITBI X METOJ[bI MX H3MEPCHHSL.
. OGBsICHATE 3aBUCHMOCTB CHJI OT 3JIEMCHTOB PE)KIMA PE3aHNs.
. OGBsICHATE 3aBUCHMOCTB CHJI OT F€OMETPHH HHCTPYMEHTA.

0NN AW~
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JlaGopatopHas padora Ne3
Bausinue pe:xxuMoB 00padoTku HA 3¢ PeKTUBHYI0 MOUIHOCTH
npu ¢ppe3epoBaHUM WUIHHAPHYECKOH (pe3oi

[lenb paGoTEhI:

OKCNepUMEHTaIbHO ONPEACIUTh BINSHUE OTICIbHBIX (JaKTOPOB PEKMMaA Pe3aHHs Ha CPEIHION 3()(EKTHBHYIO MOLIHOCTh TIPU
(dpesepoBaHU.

3ajaHue:

1. M3yunts nmpubopsl 1 MaTepuaibl, HeOOXOANMEIE TS IIPOBECHNS Tab0paTOpHOH paboTHI.

2. IlpounTaTh TEOpPETHUYECKIE CBEACHHSI HEOOXOANMEIE JUTS IPOBECHHS JaHHOH paboTHI.

3. IIpousBectu Bce HEOOXOUMBIE U3MEPEHHSI.

5. OdopMuThb OTUET.

I1opsANOK BBINOJHEHUS:

1. [TpopaboTaTh BCce MyHKTHI 3aJaHHUS.

2. BHecTH Bce IyHKTHI 3aJJaHUS B OTYET.

3. OTBETUTH Ha BOIPOCHI CAMOIIPOBEPKH.

4. OGopMHUTb U 3AIMUTUTH OTYET.

®dopma 0TYETHOCTH: OTUYET O JaGOPATOPHEIM paboTaM JIOJDKEH COAEpXKaTh: IeNb PAOOTHI, pelaeMble B Hell 3aauy, MaTpHIla
NPOBE/ICHNST OKCIEPHMEHTANIBHBIX HCCICJOBAaHUA M MeTOX pacdeTa Kod(Q(GUIMEHTOB (GYHKIWH, CIHCOK HCHONB30BaHHBIX
HCTOYHUKOB.

3agaHus Ul CaMOCTOATEIbHON PabOTEhI:

JlanHas paboTa BBIOTHSIETCS HA TOPH30HTAIBHO-(hPE3EPHOM CTaHKE.

Jst Toro 9To6s! onpenenuTh kKodpduuuenTs C, u K, HyKHO HOCTPOMTB MO PE3YIbTaTaM SKCIIEPUMENTA IPaQuK B KOOPAUHA-

Tax InSm — InAN "CpenunHast" TONIIKMHA CTPYXKKH Sy, ompezessiercst o gopmyie (4) mpu U3BeCTHOU moaade Ha 3y0 Gppessl Sz,

riryOuHe QpesepoBanHus u auamerpe ¢ppesst D.
Juametp dpe3sl H3MepseTcst ITaHreHIUPKYeM ¢ TogHocTho 10 0,1 MM. ['myOuHa pesepoBanus H3MepsieTcs HHANKATOPOM
WM IITaHTeHNTyOHHOMepoM ¢ To9HOCTBIO0 10 0,05 MM. [Tomada Ha 3y0 (hpe3bl pacCUNTHIBASTCS MO IIPUHATON B OKCIIEPHUMEHTE MU-
HYTHOH nojaue
S =9S.zn.

VnenbHas pabora A, ONpeenseTcs B KaKIOM OMbITE MO pe3ylibTaTaM H3MEPEHHUsI Cpe/IHel MOLIIHOCTH Ha (pese:

1000-6120-N
A, = ep. (6)
t-B-S,n-z
Hns onpenenenus Ne ¢, ¢ nomompeio npubopa K-50 (BarT™MeTp) 3aMepseTcs MOLIHOCTh 3EKTPOIBUTaTeNs IIaBHOrO TIPHBO/IA
Nye-
CpezHsisi MOITHOCTD (ppe3epoBaHuMs TIOICYMTHIBAETCS 110 hOopMyIie

N,., =N

e.cp

N

06 Nxaxt

rae N, . - MOITHOCTh XOJIOCTOTO XO/1a.

MOIIHOCTE XOJIOCTOTO X0/1a HE0OX0AUMO (PUKCHPOBATH NPH BpAIIAIOIIENHCs (pe3e, BHIBEIEHHOM M3 30HbI PE3AHUSL.

I[.]'[f{ NOJIy4YCHUA CIIOKOMHOM Harpys3ku Ha (bpe3e BCC OKCNICPUMEHTDI BBIINIOJIHAIOTCA B YCJIIOBUAX PABHOMEPHOI'O (bpe3epOBaHI/Iﬂ n
B TOM cCliy4yaec, €CJIn

7-D-C-tgw

z

B =

[IupuHa ppe3epoBaHust U3MEPSETCS LITAaHTCHIIUPKYJIEM.
ITpu mpoBeneHny onbITOB OepyTest 2 rTyOHHBI (hpesepoBanus (00bMHO 2 M 4 MM) 1 6-8 mojay npy Kaxaoii riryoune dpesepo-
BaHUs. Pe3ybTaThl OMBITOB U HEOOXOANMBIE PACYETHBIEC BETMIHNHBI 3alHCHIBAIOTCS B Tabi. (hopma tabm. 5).
®dopma TabauIEL 5
TIpomoxkon usmepenuss MOwHOCMU npu (pe3eposanui

Sz A
' Nd@v Nx,xv NE cp.s va _WY
t, MM MM KBt KBt KBt MM KT M3M [Tpumeuanus
3y0 MM

TToCTOSTHHBIMH BEJIMYMHAMH B IPOLIECCE MPOBEICHUS SKCIIEPUMEHTOB SBILIIOTCS: naMetp dpessl, mupuHa $ppe3epoBaHus,
YHCII0 3y0beB, YTOJ MOJbeMa BUHTOBOW JIMHKY 3y0a, IepeJHUI yroi, 00pabdaThiBaeMblii MaTepHall U €ro MEXaHHYeCKHe XapaKkTepH-
CTHKH.

[To pe3ynpTaTaM 3KCHEPUMEHTOB HEOOXOAMUMO MOCTPOUTH 3aBHCHMMOCTH YAEIBHOI paboThl OT CPEIMHHOI TOJIIMHBI cpe3a B
norapuMHIECKMX KOOpAUHATAX [T JBYX TITyOMH pe3aHus U Mo HUM onpenenuth kodpdurmentsl K u C,, BXozsmue B ypaBHEHHE
(5).

PeKOMeHZ Al 110 BBIMMOJHCHHUIO 3] AHUU U NOArOTOBKE K MPAKTUYECKOMY 3aHATUIO

JlaboparopHast paboTa BHIMOJHsIETCS Ha 6a3e HHPOPMAIHH 10 BHIOPAHHOW TEMAaTUKE MCCIICAOBaHUSA, COOPAHHOW MarkCTPaHTOM
caMocTosTeNbHO. ITosTydeHHbIE Pe3yibTaThl 0OCYKIAIOTCS U COTTIACOBBIBAIOTCS C BEAYLINM IIPEIOJaBaTeeM.

PexoMeHyeMble HCTOUHUKH

OcHoOBHas JIUTepaTypa
1. Pezanne marepuanos: yaeonux/ E.H. Tpem6aus [u ap.]. — 4-e n3x., nepepad. u pom. — Crapsrii Ockoxn : THT, 2010. — 512 c.
JlononHuTeNbHAS IUTEpaTypa

2. Slarowiku, A. C. Pezanne merayuioB: yueOHoe nocobue / A. C. SAurotukut. - bparck : bpI'Y, 2016. - 89 c. Bb. 11.

KOHTpoJIbHbIE BOIIPOCHI 11 CAMOIIPOBEPKH

1. Bunsnue pa3anuHbIX (AKTOPOB HA MOLIHOCTb NPH (Gpe3epOBaHUU.

2. B3auMOCBs3b MOIIHOCTH NPUBOJIA C TJIABHOI CHIION pe3anus Pz.

3. Meroanka npoBeeHNS SKCIIEPIMEHTOB. Y CIIOBHS (pe3epOBaHUs, HHCTPYMEHT, T€OMETPUIECKHE ITapaMeTpHI.
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JlaGopaTopuas paGora Ned
HcenenoBanue KOHTAKTHOI TeMIlepaTypbl IPU pPe3aHUU METALI0B

[lenb paGoTEhI:

W3ydyeHne TEIUIOBBIX TNPONECCOB INPU PE3aHUU METAIOB M IKCIIEPHMEHTAbHOE OINPEACICHUE TEeMIepaTypbl pPEe3aHus B
3aBHCHMOCTH OT CKOPOCTH, NMOJAa4H, TIIyOMHBI PE3aHUs, TE€OMETPUYECKUX MapaMETPOB PEXYIIMX HHCTPYMEHTOB M CMa304HO-
OXJIAXKTAFOIIUX JKUJIKOCTEH.

3ajanue:

1. M3yunts nprnbops! 1 MaTepraibl, HeOOXOUMBIE I IPOBEICHNUS 1ab0paTOpHOH paboTHI.

2. IIpounTaTh TEOpPETHUYECKIE CBEACHHSI HEOOXOANMEIE JUTS IPOBECHHS JaHHOH paboTHI.

3. IlpousBecTr Bce HEOOXOAUMBIE H3MEPEHUSL.

5. OdopMuTh OTUET.

I1opsAN0K BBINOJHEHUS:

1. [TpopaboTaTh BCce MyHKTHI 3aJaHUS.

2. BHecTn Bce ITyHKTEHI 3aJIaHUS B OTUET.

3. OTBEeTHTH Ha BOIIPOCHI CAMOIIPOBEPKH.

4. OGopMHUTb U 3AIMUTUTH OTYET.

®dopma 0TYETHOCTH: OTUYET O JaOOPATOPHEIM paboTaM JIOJDKEH COAEpKaTh: IeNb PAOOTHI, pelraeMble B Hell 3aady, MaTpHIa
HPOBEICHUS SKCIICPUMEHTANIBHBIX HCCICIOBAHWA M MeToA pacuera Ko3(GQUUMEHTOB (YHKIHMH, CIHMCOK HCIOJIb30BAHHBIX
UCTOYHUKOB.

3agaHus Ul CaMOCTOATEIbHON PabOTEhI:

1. 3MepuTh U 3amucaTh FTeOMETPHUIO PE3LOB, MAPKY H OCHOBHBIE XapaKTEPUCTUKH 00padaThiBaeéMOro Matepuana, 000pyaoBa-
HUS ¥ CIICIIMATIbHBIC YCIOBHS 00pabOTKH.

2. IIpoBecTH CepHIO OIBITOB C H3MEHEHHEM TITyOUHEI pe3aHus. Yucio onsIToB B cepun 5-6. ['myOuny pezanns namensaTs ot 0,5
10 3,0 mm. TTofiaua U CKOPOCTh pe3aHs B JaHHOM CIIydae OCTAIOTCs TOCTOsIHHBIMU. [TocTpouTh rpaduk 3aBucumoct Q = f(t) u
OOBSCHUTD XapakTep e€ H3MEHEeHNsI.

3. IlpoBecTH cepHro OMBITOB ¢ M3MEHEHHEM nofayn. Yucao onsiToB 5-6. [logauy nsmensars B nmpenenax 0,07 ... 0,4 mm/06. ['my-
OuHy pe3aHHs U CKOPOCTb BO BCEX OIBITaX YCTAHOBHUTH MOCTOSIHHBIMHU. [10 pe3ynbpTaTaM OMbITOB IOCTPOUTH Ipa)vik 3aBUCUMOCTH Q
= f(S) 1 0OBACHUTE XapakTep €€ U3MEHEHHSI.

4. [IpoBecTH CEpHUIO OMBITOB C U3MEHEHUEM CKOPOCTH pe3anus. Yucno omeitoB 5-6. CkopocTh pe3anus u3MeHATs ot 20 1o 150
M/MuH. TTyOuHY ¥ TI0a4y BO BCEX OMbBITaX YCTAHOBUTH MOCTOSAHHBIMU. ITocTponTh rpaduk 3aucumoctu Q = f(V) 1 06bsicHUTH
XapaxkTep €€ N3MEHEHHUS.

5. Ilo TapupoBouHOMYy Tpaduky ycranoButh Q °C.

6. JlaHHBIC OIBITOB (COTITACHO MyHKTaM 3, 4 U 5) 3aHecTH B Tabn. (Gopma tadm. 6).

Tabnuma 6
ITpoTOKOI H3MEPEHH s TEMIIEPATYPhI B 3aBUCHMOCTH OT PEKUMOB Pe3aHHs
Ne Vi S, t, n, .
M MM 00 m, uVvV Q,°C [Ipumeuanus
/1 MM
MHUH 00 MUH

7. O6paboTaTh NOITyYEHHBIE SKCIIEPUMEHTAILHbIC TaHHBIE
8. ChopmynupoBaTh BEIBOIBIL.
PexomMeHmamy 1o BBINOJHEHNIO 3aJaHUH W TIOATOTOBKE K MPAKTHIECKOMY 3aHITHIO
JlaboparopHas pabota BeIoNHSAETCS Ha 0a3e HHPOPMALIUH 110 BEIOPAHHOW TeMaTHKE MCCIeJOBaHHus, COOpaHHOH 00yJaronuM-
s caMOCTOSITeNbHO. [ToirydeHHbIe pe3yabTaThl 00CYKIAIOTCS M COTJIACOBBIBAIOTCS € BEAYIMM MPEHOAaBaTeNIeM.
PexoMeHyeMble HCTOYHUKH
OcHOBHasl JIuTeparypa
1. Pe3anue matepuanon: yueouuk/ E.H. Tpembaus [u ap.]. — 4-e u3n., nepepad. u gomn. — Crapsiii Ockon : THT, 2010. — 512 c.
JlonoyiHUTEIbHAS TUTEpaTypa
2. SlaromkuH, A. C. Pe3anue meramios: yuebHoe nmocobue / A. C. Sutomkus. - bparck : Bpl'Y, 2016. - 89 ¢. b. 1.
KoHTpoaEHBIE BOIPOCH! JUIS CAMOTIPOBEPKH
. HazoBuTe MCTOYHNKH TEII000pa30BaHUs U PACTIPECICHHS TEIUa.
. Ot xakux (haKTOPOB 3aBUCHUT CTETIEHb HArpeBa HHCTPYMEHTA U JIETalM IIPH Pe3aHnH?
. [lepeuncnuTth METOIbI U3MEPEHUS TEMIIEPATYPHI PE3aHUSL.
. Kakoii MmeTon1 u3MepeHus TeMnepaTypbl pe3aHus HCIONb3YeTCs B JaHHOU paboTe?
. Jlts1 4ero cTpouTCs TapUPOBOYHBIN rpaduk TepMonapbl?
. HazoBuTe MeTo1bI MpoBEACHNS TAPUPOBKU TEPMOTIAP.
. C xaKoii IeNbIo pexynuit HHCTPYMEHT M 3arOTOBKA N30JIUPYIOTCS OT CTaHKa?
. Kaxkast Temmieparypa peructpupyercsi METoJJOM €CTECTBEHHOMH, ITOJ[yHCKYCCTBEHHON M ICKYCCTBEHHOH TepMorap?
9. Kakoif u3 311eMeHTOB peKiMa pe3aHns OKa3bIBaeT HanOOIbIIee BINSHNAE Ha TEMIIEPATypy, U ITodeMy?
10. OGBsCHUTE POCT TEMIIEPATYPHI C YBETHIEHHEM CKOPOCTH Pe3aHHs?
11. Yem oObsicHsieTcs ciaaboe BIMSIHUE TITyOHHBI pe3aHus Ha TeMIepaTypy?

0NN AW~

IIpakTnueckoe 3ansaTue Nel

Pacuer pexnMoB 00padoTKH NPH TOYCHUH
[leapb paGoTsl:
OCBOUTH METO/IMKY pacyeTa napaMeTpoB MEXaHW4eCKO 00pabOTKH Ha TOKAPHBIX CTAHKAX.
3agaHue:
1. VI3y4nTh METOMKY pacyeTa pexuMOB PE3aHUS PH TOUCHHH.
2. OnpenenuTb UCXOAHbBIE JAaHHbIE HEOOXOAUMBIE ISl pAcueTa PEKUMOB 00PaOOTKH.
3. IIpousBectu Bce HEOOXOUMBIE PACUETHL.
5. OpopMUTB OTHUET.
IMopsaoK BEIONHEHUS:
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1. ITpopaboTaTh BCe MyHKTHI 3aJaHNUS.

2. BHecTu Bce MyHKTHI 33JIaHUSI B OTUET.

3. OTBEeTHTH Ha BOIIPOCHI CAMOIIPOBEPKH.

4. OGopMHUTb U 3AIMUTUTH OTYET.

®opma_oT4€THOCTH: OTYET MO MPAKTHIECKHM paboTaM MOJDKEH COAEpXkaTh: LEelb PabOTHl, BCe HEOOXOAMMEIE pacdeTsl,
ONMHUCaHWe M OOOCHOBaHHE BBHIOPAHHOTO TEXHOJIOTMYECKOTO OOOPYHOBaHUS, OTBETHI Ha BOMPOCHI CAMONPOBEPKH M CIHCOK
UCIIOb30BAHHBIX UCTOYHUKOB.

3amaHus U1 CaMOCTOSTENbHON paboThI:

1. Paccunrtath palioHaNbHYIO CKOPOCTh PE3aHHS.

2. PaccunraTh MOITHOCTh HEOOXOIMMYIO JUISl OCYIIECTBICHHS IIPOIIecca Pe3aHHsl.

3. BriGpaTs He0OX0ANMOE TEXHOIOTHYECKOE 000PYIOBAaHHE ISl OCYIIIECTBICHHS Pe3aHus.

4. ChopMypoBaTh BEIBOJIBL

PexoMeHmaIyy 1o BBINOJHEHMIO 3aJaHUH W TIOATOTOBKE K MPAKTHIECKOMY 3aHITHIO

[pakTryeckas paboTa BeIIONHAETCS Ha Oa3e MHGOPMAINK 1O BEIOPAHHON TeMaTHKe NCCIIEA0BAaHUs, COOpaHHON 00yJarOIIMCs
caMocCTosITeNnsHO. [loydeHHbIe pe3ynbTaThl 00CYKIAIOTCS U COTTIACOBBIBAIOTCS C BEAYIIUM IIPEMO1aBaTeIeM.

OCHOBHas1 JIUTEpaTypa
1. Pesanue marepuasos: yueouux/ E.H. Tpem6aus [u np.]. — 4-e u3z., nepepad. u gomn. — Crapsrit Ockon : THT, 2010. — 512 c.
JlononHuTEIbHAS TUTEpATypa

2. SlaromkuH, A. C. Pe3anue meramios: yueoHoe nmocobue / A. C. SaronmkuH. - bparck : bpl'Y, 2016. - 89 c. b. 1.

KoHTpoIbHbIE BOIPOCH! JUIS CAMOTIPOBEPKHI

1. DneMeHTHI pe3aHus IPU TOUCHUH.

2. OcCHOBHBIE 3JIEMEHTHI TOKAPHOT'O CTAHKA.

IIpakTuyeckoe 3ansTHe Ne2
Pacuer pe:xxumMoB 00padoTku npu (ppesepoBaHnu

[enb paGoTHI:

OcCBOUTH METOAUKY pacyuera HapaMeTpoOB MEXaHUUECKOH 00pabOTKH Ha GPEe3epHBIX CTAHKAX.

3amanue:

1. 3y4nTh METOJMKY pacueTa peKUMOB pe3aHus U (pe3epoOBaHUHU.

2. OnpenenuTb UCXO/IHBIE TaHHbIE HEOOXOAMMBIE ISl pacuyeTa PeXKUMOB 00paboTKH.

3. TIpousBecty Bce HEOOXOAUMBIE PACUETHI.

5. OdopmMuTh OTUET.

INops0K BBINOTHEHHS:

1. TIpopaboTaTh BCce IyHKTHI 3alaHus.

2. Buectu Bce ITyHKTHI 33/1aHUS B OTYET.

3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.

4. OdopMHTh U 3aLIUTHTH OTUET.

®dopma oTU€THOCTH: OTYET MO NPAKTHIECKHM paboTaM JOJDKSH COAep)KaTh: IIeNb pabOTHI, BCe HEOOXOAMMBIC pacdeThl, ONHCAHHE M
000CHOBaHKE BHIOPAHHOTO TEXHOIOTNYECKOT0 000PYAOBaHHs, OTBETHI Ha BOIPOCH! CAMOIPOBEPKH U CIIUCOK UCIOIb30BAHHBIX HCTOYHUKOB.

3agaHus 18 caMOCTOATENLHOH paboThI:

1. PaccunTaTh paMoHaIBHYIO CKOPOCTh PE3aHUSL.

2. Paccuntarh MOIIHOCTH HEOOXOMMMYIO IS OCYIIECTBICHHUS MPoLecca Pe3aHus.

3. BeIOpaTh HE0OXOIMMOE TeXHOJIOTHIECKOe 000PYJOBaHHE UL OCYIECTBICHHUS PE3aHs.

4. ChopMynpoBaTh BEIBOJIBI.

PekOMEHIANNH 110 BBITOITHEHUIO 3a1aH1 ¥ TIOATOTOBKE K MPAKTHYECKOMY 3aHATUIO

IMpakTnueckast padoTa BBIMONHAETCS Ha 6ase WH(OpMaNUM 10 BBIOPAHHOH TEMaTHKE HCCIEIOBAHMS, COOPAHHOW OOyJaroIIMMCs CaMOCTOS-
TenbHO. [TomydeHHbIe pe3ynbTaThl 00CY)KIAIOTCSI ¥ COTJIACOBBIBAIOTCS C BEIYIIVM IIPEIIoJaBaTelieM.

OcHOBHas UTEpaTypa

1. Pe3anne matepuanos: yaeonnk/ E.H. Tpembaus [u ap.]. — 4-e u3n., nepepad. u nom. — Crapsrii Ockon : THT, 2010. — 512 c. — ISBN 978-5-

94178-135-5
JlononHuTenbHast IMTEpaTypa

2. SlaromkuH, A. C. Pesanue metamios: yueonoe mocobue / A. C. Suronikus. - bparck : bpI'Y, 2016. - 89 ¢. b. 1.

KOoHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH

1. DneMeHTHI pe3aHus npu Gppe3epoBaHuM.

2. OcHOBHBIE DIIEMEHTHI (PPE3EPHOTO CTAHKA.

IIpakTnyeckoe 3ansaTue Ne3
Pacuer pexnMoB 00paGoTKH NPH CBEpPJICHHHA
[enb paGoTEL:
OCBOUTH METOJIUKY pacyera napamMeTpoB MEXaHHYEeCKON 00paOdOTKU Ha CBEPIIMIIBHBIX CTaHKaX.
3amanue:
1. I/I3y‘{I/ITB METOAUKY pacdueTa peXUMOB pE€3aHus IIPU CBEPJICHUH.
2. OnpenenuTs HCXOTHBIC TaHHBIC HEOOXOIMMBIE TS pacuera PeKHMOB 00paboTKH.
3. [IpousBecTH Bce HEOOXOJUMBIE PACUETHI.
5. OdopMuUTH OTUET.
HODHJIOK BBITNTOJIHCHU A
1. IIpopad®oTath BCe MMyHKTHI 3aJaHUSL.
2. Buectu Bce TIYHKTBI 3aJaHUs B OTHET.
3. OTBETUTH Ha BONPOCKHI CAMOIPOBEPKH.
4. OopMHTH U 3aMIUTHTH OTHET.
Do Ma OTYETHOCTH: OTYET I10 TIPaKTHYECKUM pa60TaM JOJDKEH COAEpKaTh: ILEJIb pa60TH, BCEC HCO6XOIII/IMLIC pacdeThl, OINHUCAHHUE H
000CHOBaHHE BBI6paHHOFO TEXHOJIOTHYECKOI'O oGopyszaHm{, OTBETHI HA BOIIPOCHI CAMOIIPOBEPKH U CITMCOK MCIIOJIb30BAHHBIX HCTOYHUKOB.
33.2 AHWA 1A CaMOCTOSTEIIbHON [!aGOTLII
1. PaccunTtath paroHaNbHYIO CKOPOCTh PE3aHHS.
2. Paccyntarh MOIIHOCTh HEOOXOMMMYIO IS OCYILECTBIICHUS MPOLEcca Pe3aHHus.
3. BLIGpaTI) HCO6XOI[I/IM06 TCXHOJIOTHUYCCKOC O60py[IOBaHI/Ie A1 OCYIIECTBIICHUS PE3aHUA.
4. CdhopMynupoBaTh BEIBOBL.

PCKOMCHQaQPH/I 110 BBINOJTHCHUIO 3agaHm71 1 ITOATOTOBKE K NPAKTUYECCKOMY 3aHATUIO
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IpakTnueckast padoTa BhINONHACTCA HA 6ase MH(OPMaLUK 1O BHIOPAHHOH TEMaTHKE HCCIEIOBAHMS, COOPAHHONW OOYyYarOIIMMCS CaMOCTOS-
TCIIBHO. HOHyLIeHHI)Ie PE3yNIbTAThL 06cy)1<;[a10Tc;[ 1 COTTIaCOBBIBAIOTCSA C BEAYIIUM MPETIOAABATECIIEM.
OcHOBHast JTUTEpaTypa
1. Pezanune matepuanos: yueouux/ E.H. Tpembaus [u ap.]. — 4-e usa., nepepab. u gom. — Crapsriit Ockoxn : THT, 2010. — 512 c.
Z[OHOHHI/ITBHI)H&H JmrTeparypa
2. Slaroiku, A. C. Pezanune meraimuios: yueOHoe mocobue / A. C. SAurotukut. - bpatck : bpI'Y, 2016. - 89 c. b. 11.

KoHTpobHbIE BOIPOCH! JULS CAMOIPOBEPKU
1. DneMeHTHI pe3aHHs IPU CBEPICHUH.

2. OCHOBHBIE JJIEMEHTBI CBEPJIMIIBHOTO CTaHKa.

IIpakTnyeckoe 3ansaTHe Ned
Pacuer pexnmMoB 00padoTku npu nIn@oBaHun

[{enb paboThL:

OCBOUTH METO/IMKY pacyeTa apaMeTpoB MEXaHN4EeCKOi 00pabOTKH Ha MIIOCKONUTH(OBAIbHBIX CTAaHKaX.

3agaHue:

1. VI3y4uTs METOMKY pacyeTa pexkUMOB PE3aHUs NPH IIIOCKOM HUTH(OBaHHUH.

2. OmpenenuTh HCXOHBIC JaHHBIE HEOOXOANMBIE IS pacdeTa pexkuMoB 00paboTKH.

3. IIpousBecty Bce HEOOXOIUMBIE PACUETHI.

5. OpopMUTB OTHUET.

IopsaoK BEITOTHEHWS:

1. ITpopaboTaTe BCce MyHKTHI 3aJaHHUS.

2. BHecTH BCe IIyHKTHI 3aJ1aHUS B OTYET.

3. OTBeTHTH Ha BOIIPOCH CAMOIPOBEPKH.

4. OdopMUTb U 3AIMUTUTH OTYET.

®opma oT4ETHOCTH: OTYET HO MPAKTHYECKHM paboTaM JOJDKEH COAepKaTh: Iedb paboThl, Bce HEOOXOIUMBIE pacyeThl,
ONMCcaHHe ¥ OOOCHOBaHWE BBHIOPAHHOTO TEXHOJOIMYECKOTO0 OOOpYIOBaHWS, OTBETHI Ha BOIPOCHI CAMONPOBEPKH W CIIHCOK
HCIIOIb30BaHHBIX NICTOYHUKOB.

3aJaHus JUIsd CaMOCTOSATEIbHON PabOTEL:

1. PaccunTarh palMOHAIBHYIO CKOPOCTh PE3aHHs.

2. PaccuutaTh MOIHOCTh HEOOXOAUMYIO IS OCYILIECTBIICHUS TIPOLIECCa PE3aHUSL.

3. BriOpatb HE0OX0ANMOE TEXHOJIOTHYECKOEe 000PYAOBAHUE ISl OCYIICCTBICHUS Pe3aHHs.

4. CopmynupoBaTh BEIBOJIBL.

PexoMeHaIuy 1o BBINOJHEHUIO 3aJaHUH U TIOATOTOBKE K MMPAKTHIECKOMY 3aHITHIO

[pakTnyeckas paboTa BeIIONHSAETCS Ha Oa3e MH(GOPMAIIMH 110 BHIOPaHHON TeMaTHKe UCCIeI0BaHUs, COOpaHHON 00yJaroIIMCs
caMoCTOSITeNBHO. [1oiTydeHHBIe pe3yabTaThl 00CYKIAFOTCS U COTTIACOBBIBAIOTCS C BEAYIIMM IIPEIIOIaBaTeIeM.

OcHOBHasl JInTepaTypa
1. Pe3anne matepuanon: yaeonuk/ E.H. Tpembaus [u ap.]. — 4-e u3n., nepepad. u gom. — Crapsriit Ockon : THT, 2010. — 512 c.
JlomonHUTEIBHAS TUTEpaTypa

2. SlaromkuH, A. C. Pe3anue meramios: yuebHoe nocobue / A. C. Sntomkus. - bparck : bpI'Y, 2016. - 89 ¢. b. 1.

KOHTpOJIbHBIE BOIIPOCHI ISl CAMOIIPOBEPKH

1. DnemeHTHI pe3aHus IPH IIOCKOM IUIH(OBAHHY.

2. OCHOBHBIE 3JIEMEHTHI IUTOCKOULIH(OBAILHOTO CTAaHKA.

9.2. MeToanyeckue yKa3aHusl 0 BHITIOJTHEHHIO KYPCOBOii padoThl

K evinonnenutro Kypcoeoii pabomul npedvaganaiomcsa ciedyoujue mpedosanus:
1. CTpykTypa NosiCHUTEIbHOI 3alIMCKHU

1. Beenenue

2. 3agaHne

3. Pacuet mapaMeTpoB MexaHHUECKOW 00pabOTKU

4. BeIOpaHHOTO TEXHOJIOTUYECKOTO 000PYAOBAHUS

5. 3aknmroueHue

CrucoK UCTIOTh30BAHHOM JTUTEPATYPHI

2. Tpebosanus Kk opopmaenuio Kypcosoit paoomut:

- KypcoBYyIO paboTy opopMisitoT Ha ymcTtax ¢opmara A4 (210x297MM), TekCT meyaTaercss Ha
OJIHOI CTOpOHE JIMCTa Yepe3 MOoJATopa UHTEpBAJIa;

- mapamMeTpsl mpudTa: rapautypa mpudpta — Times New Roman, HauepraHue — OOBIYHBIM,
Kerb mpudra — 14 myHKTOB, LIBET TEKCTa — aBTO (YEPHBIIN);

- mapaMeTpbl ab3ala: BbIpaBHUBaHHUE TEKCTa — MO IIMPUHE CTPAHULIBI, OTCTYI MEPBOIl CTPOKH —
1,5 MM., MEXXCTPOYHBIN HHTEPBAI — MOJTYTOPHBIN;

- TIOJISI CTPaHMIBI U1 TUTYJIBHOTO JINCTA: BEPXHEE M HMKHEe noiisl — 20 MM, MpaBoe U JIEBOE
nosist — 15 Mm

- TIOJISI BCEX OCTAJIBHBIX CTPaHUIl: BEpXHee U HibkHee moisid — 20 MM, pa3mep sesoro noss 30
MM, MPABOro — 15 MM.

ITosicHutenpHas 3anucka A0JDKHA colepkath 15...25 cTpanu.
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

HNudopmannonno-koMmmynukatuBasie TexHogoruu (MKT) ucnionsytorest mis:
- IOJTy4eHHs MHPOPMALIUU TP TOATOTOBKE K 3aHATUAM;

- CO3J]aHMs IPE3EHTALMOHHOIO CONIPOBOXKACHUSI 3aHTHIA;

- pabOTHI B AJIEKTPOHHONW HHPOPMALIMOHHOM cpefe.

CTaH,Z[apTHOC JIMOCH3WOHHOC ITPOTPaAMMHOC o0ecrieyeHue:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTHBHpYCHOE porpammuoe obecrieuenre Kaspersky Security.
4. Adobe Reader.

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOUN
JJI51 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuens ocrnoenozo obopyoosanus Ne Tk JIP,
3aHamus ayoumopuu P Py 113
Tk JlekimoHHas / ceMuHapcKas VaeGHas MeGeln i
ayIUTOpUs
YuebHas meOelb;
Jlabopatopus TexHonoruu TokapHo-BuHTOpe3HbIN cTaHOK 1K62;
JIP . JIP Nel...4
MAaIIHHOCTPOCHHUSI l'opuzonTanbHO-Gpe3epHBIA CTAHOK
6P82I.
m JlexumonHnast / ceMruHapcKas VeBmas MeGeln i
ayJUTOpHS
VYuebnas mebenb; Obopynosanue 10-I1K
KP Yuranphbii 3a1 Ne 1 i5-2500/H67/4Gb (MouuTopTFT19 Sam- -
sung); mpuntep HP LaserJet P2055D
VYuebnas mebenb; Obopynosanue 10-I1K
Cp YuraneHsii 3a1 Ne 1 i5-2500/H67/4Gb (MouuTopTFT19 Sam- -

sung); npuntep HP LaserJet P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIAA IPOBEAEHUW S
INPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JUCIHUITVIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne 35
JIEeMEeHT
KOMIIe- Pazgen Tema DOC
KOMIIeTeH U U
TeHIHH
1.1. OcHOBHBIEC NOHATHS, TEPMUHBI U OIIPEECICHUSL OK3aMeHa-
1.2. Pasnuunsle cinydan pesaHus. CBOOOIHOE M HECBO- | I[HOHHBIC
0omHOE pe3aHue BOTIPOCHI
2.1. lHCTpyMEHTAaIbHBIE CTAIN
2.2. TBepable CIIIaBbI
2.3. MuHepaiokepamMuka
2.4. CeepxTBepble MaTepHabl
2.5. AGpazuBHbIE HHCTpYMEHTAIbHbIE MaTEePHAaIIbI
CIOCOOHOCTH HC- 1. Beeenue 3.1. Knaccuguxkanus, KOHCTPYKIIMU U T€OMETPHS TOKap-
I10JIb30BaTh OCHOB- ' HBIX PE3L0B
2. CoBpeMeHHbIE
HBIE 3aKOHOMEPHO- MHCTDYMCHTAIBHAIC 3.2. KoHCTpYyKINA M T€OMETpHUUYECKUE MapaMeTpsl CIIH-
CTH, JEHCTBYIOIINE B Y paJbHOTO CBepIia
g MaTepHabl
IpoLecce U3r0TOB- 3. TeOMETDIICCKIC 3.3. KoHCTpyKIHA M T€OMETpHUUYECKUE NapaMeTphl MeT-
JICHUS] MaIIAHO- r[:a aveT EI o YHUKa
OIIK-1 CTPOUTEINIBHBIX U3/IE- P Dbl POy 3.4. KoHCTPYKIIUU ¥ TEOMETPHUYUECKHE TTapaMeTphI Gpe3

i TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPH
HAMMEHBIIHX 3aTpa-
TaX OOILIECTBEHHOI'O
Tpyna.

IIMX UHCTPYMEHTOB
4. ConpoTHBIICHHE,
cuia, paboTa u
MOII[HOCTb PE3aHUs
5. TerutoBbie Tpo-
LIECCHI IIPU PEe3aHuN

3.5. KoHCTpyKIMU M TeOMETpUYECKUe MapaMeTpsl Mpo-
TSDKKA

4.1. Cucremsl cuil AEHCTBYIOLUE HA PEXYIIUN HMHCTPY-
MEHT IPU TOYECHUH

4.2. ®axTophl BIUAIOIIME HA COCTABILIIOUINE CHJ pe3a-
HUSA

4.3. Cuiipl pe3aHus IPH CBEPIICHUH

4.4. Cunsl pe3anus 1 3pdexTHBHAs MOIIHOCTE IPH (pe-
3epOBaHUN

4.5. Cuibl pe3aHus IpU NPOTATUBaHUU

5.1. Vcrounnku oOpa3oBaHus Teruia

5.2. BamsHuS paznM4HBIX (PAaKTOPOB Ha TemIeparypy
pe3aHus

5.3. MeTopl H3yYeHHUS TEIUIOBBIX SIBICHHUH

2. 3K3aMeHaHHOHHLIe BOIIPOCHI

Ne Komnerenuuu 3K3AMEHAIIMOHHBIE BOITPOCHI Ne 1 HauMeHOBaHue
n/n Kon Onpenesienne pa3nena
1.1 DneMeThl peKUMOB pe3aHUsL. 1. Benenne
1.2 Paznuunele ciydan pesanus. CBoOogHOoe n HecBoOoa- | 2. COBpeMeHHbIE HH-
HOE pe3aHne CTpYMEHTAIIbHbIE Ma-
2.1 HCTpyMEHTANbHBIE CTAJH TepUaITBI
2.2 Teepaple CIIaBbI 3. leomeTpuueckue
2.3 Munepanokepamuka HapamMeTphl PEXYIINX
2.4 CeepxTBep/ble MaTepHAIIBI UHCTPYMEHTOB
2.5 AGpa3uBHBIE MHCTPYMEHTAIBHBIC MaTepPHAIIbI 4. ConpoTHBIEHUE,
CIOCOOHOCTD UCTIONb- 3.1 Knaccudukanys, KOHCTPYKIIMU U TEOMETPHsI TOKapHBIX | cria, paboTa u Mol-
30BaTh OCHOBHEIE 3a- pe3noB HOCTb Pe3aHus
KOHOMepHOCTH, aeiicT- | 3.2 KOHCTpyKIus M reoMeTpHiecKre napaMeTpsl cupanb- | 5. TemnoBsle mporec-
BYIOIIKE B IIpOIIecce HOTO CBepia CBI IIPU PE3aHUN.
H3TOTOBJIEHHS MaIllU- 3.3 KoHCTpyKIHUsI M TeOMETPHIECKHE MapaMeTphl METUHKA
1. OIIK-1 HOCTPOUTEINIbHBIX U3- 3.4 KoHCTpYyKILIMK U TeOMETPUYECKUe apaMeTpsl (pe3

nenuit Tpebyemoro
Ka4ecTBa, 3aJlaHHOTO
KOJIMYECTBA IIPHU HaAU-
MCHBUIMUX 3aTpaTrax
0OIIECTBEHHOTO TPYHA.

3.5 KoHCTpYKIMH ¥ TeOMETPUUESCKUE MapaMeTphbl POTSIK-
KH

4.1 Cucremsl CHIT ISHCTBYIOIINE HA PEXYILUH HHCTPYMEHT
P TOUYCHUH

4.2 ®akTOpPHI BIUSIONINE HA COCTABIISIONINE CHIT PE3aHHs
4.3 Cuisl pe3aHust IPH CBEPIICHUH

4.4 Cuisl pe3anus u 3¢ ¢GeKTHBHAS MOIIHOCTE IpH (pese-
pOBaHUH

4.5 Cuitbl pe3aHus Ipy NPOTATUBaHUU

5.1 Mctounuku oOpa3oBaHus Teruia

5.2 BrusiHust pa3nuuHbIX (AaKTOPOB HA TEMIIEpaTypy pesa-
HUA

5.3 MeTozb! H3ydeHUsI TEIUIOBBIX SBICHHI
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3. Onucanue nokasarejeil 1 KpUTepueB ONEHUBAHUA KOMIETEeHIH

IMoka3zarean Ouenka Kpurepuu
3HaTh: - TaHBI HCYEPIBIBAIOIINE 1 0OOCHOBAHHBIE OTBETHI
OIIK-1 Ha BCE TIOCTaBJICHHBIE BOTPOCHI;
- OCHOBHBIE 3aKOHOMEPHOCTH, - OTBETHI U3JI0’KEHBI TPAMOTHO, YBEPEHHO, JJOTMYHO,
JIEHCTBYIOIIKE B IPOLIECCE U3TO- NIOCJIEIOBATEIBHO;
TOBJICHUS] MALLIMHOCTPOUTENBHBIX OTJINYHO - ONIUPAsACh HA YCBOCHHBIE 3HAHUSI, YETKO YBSA3bIBAET
u3aenuii TpedyeMoro KauecTna, Hay4HbIE MTOJIOXKEHUS C IPAKTUUECKOH EATEIbHO-
33/IaHHOTO KOJIMYECTBa MPU HAU- CTBIO;
MEHBIINX 3aTpaTax OOMICCTBEH- - CcBOOOJHO BJIQJCET OCHOBHBIMH IOHSATUSIMHU
HOTO TPYJa, JUCIUTUIAHBL.
YMmern: - TaHBI MOJIHBIC, TOCTATOYHO 0OOCHOBAHHBIC OTBETHI
OIlK-1 Ha IIOCTaBJICHHBIE BOIIPOCHI;
- HCTIOJIb30BaTh OCHOBHBIE 3aKO0- - TBEpPO0 YCBOUJI TEMY, TPAMOTHO U MO CYIIECTBY
HOMEPHOCTH, AEUCTBYIOLIUE B H3JIaraeT ee, ONUpasich Ha MOJyUYEeHHbIC 3HAHUS;
IIPOLIECCE U3TOTOBJIEHUS MAIIMHO- XOpoLI0 - HE JIONIYCKAET CYLIECTBEHHBIX HETOUHOCTEH;
CTPOWTENbHBIX H3/IeHil TpeOye- - YBA3BIBAET YCBOCHHBIEC 3HAHMS C IPAKTHUECKON
MOTO Ka4eCTBa, 3aJaHHOI'O KOJIH- JIESATENBHOCTBIO;
YeCcTBa PY HAMMEHbBIIUX 3aTpa- - BJAJI€ET CUCTEMOW OCHOBHBIX NOHATUN TUCLUIUIN-
TaX OOIIECTBEHHOTO TPYAA; HBI.
Baagers: - IaHbl B OCHOBHOM IIPaBUJIbHBIC OTBEThI HA BCE IO~
OIIK-1 CTaBIIEHHBIE BOIPOCHI, HO 0€3 J0CTaTOUYHOro 000C-
- HaBBIKAMH HCIIOJIb30BaTh OCHOB- HOBaHWSI,
HBIE 3aKOHOMEPHOCTH, JIEHCTBYIO- - IOMTyCKaeT HeCYIICCTBCHHBIC OMMHUOKKA U HETOYHO-
1€ B MPOLIECCE U3TOTOBJICHUS CTH;
MaIIMHOCTPOUTENBHBIX U3AEIHNA YAOBJICTBOPUTEILHO - HCTIBITBIBAET 3aTPYJHEHHUSI B MPAKTUIECKOM MPUMeE-
TpeOyeMoro Ka4ecTBa, 3aJaHHOTO HEHUH MMOJTYYCHHBIX 3HAHMUIA;
KOJIMYECTBA IPU HAUMEHBILUX 3a- - c1ab0 apryMEHTHPYET HAyYHBIE TTOJIOKEHIS
Tparax 0OIIeCTBEHHOTO TPYZa. - YaCTUYHO BIIAJIEET CUCTEMON OCHOBHBIX IOHATHH
JUCIUIUINHBL.
- IOITyCKaeT CYIIECTBCHHBIC OMINOKH U HETOYHOCTH
IIpY OTBETE HA MIOCTABJICHHBIE BOIIPOCHI;
- HCTIBITBIBAET TPYAHOCTH B MMPAKTUYECKOM MIPUMeE-
HEYIOBJIETBOPUTEJIBHO | HEHUU NOTY4YEHHBIX 3HAHUMY;
- HE MOXKET apTyMEHTHUPOBATh HAyYHBIE MOJIOKECHHUS,
- He BJIaJIe€T CUCTEMOM OCHOBHBIX NMOHSITHH JUCIIHII-
JINHBI.

4. MeTtoanyeckue MaTepuajbl, omnpeaessiloline TPoUeAyPbl OIEHMBAHUSA 3HAHMIA,
YMEHHUIi, HABBIKOB H ONBITA JeSITeJIbHOCTH

Huctunnuna Pe3anne marepuasnoB HarpaBieHa Ha pa3BUTHE PA3BEPHYTOTO MPEACTABICHUS O
npolieccax MPOUCXOASIIMX B IMPOLIECCE PE3aHMs, COBPEMEHHBIX MHCTPYMEHTAJIbHBIX Marepuanax
MPUMEHSEMBIX B PA3JIMYHBIX OTPACISIX MPOMBIIIEHHOCTH, OCHOBHBIX MapaMeTpax pe3aHus mare-
puanoB (GaKTOPOB BIMSIONIMX HA HUX U METO/IOB yIPABICHUS UMH.

N3ydenue qucuuruinHel Pezanne MarepranoB npeaycMaTpUBACT:

— JIEKIINH,

- nabopaTopHble paboThI,

— MPaKTUYECKHE 3aHATHUS,

— KYPCOBYIO pabory,

- CaMOCTOSITENILHYIO padoTy,

- HK3aMEH.

B xone ocBoenus pasnena 1. BBenenne o0ydarmuiicss JOMKEH YSICHUTD 3JIEMEHTHI pe3aHus UX
eMHHIIC U3MEPEHUS U3YyUUTh ABMKCHUS HEOOXOAUMBIE /ISl MPOIIECCOB MEXaHUUYECKOM 00paboTKH,
PacCMOTPETh OCHOBHBIE CITy4au pe3aHusl.

B xone ocBoenus pasznmena 2 CoBpeMEHHbIE WHCTPYMEHTAJIbHBIE MaTepHaibl O0ydaromeics
JIOJDKEH YSCHHUTHh KaKWe TPYIIBl COBPEMEHHBIX WHCTPYMEHTAJIBHBIX MAaTEPHAIIOB CYIIECTBYIOT.
W3y4uTh OCHOBHBIE MapKH, UCTIOJIb3YeMbIe B HHCTPYMEHTAILHOW MPOMBIIUICHHOCTH U 00JIACTh UX
MIPUMEHEHUS.

B xone ocBoenus paznena 3 ['eomeTpuueckue mapameTpsl pexXyIIMX UHCTPYMEHTOB 00y4aro-
LIUICSA JOJDKEH YACHUTBh BCE T'€OMETPUYECKHE IMapaMeTpbl METAUIOPEXKYIIEro MHCTPYMEHTa, Ha-
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3HAYEHHE BCEX YIJIOB MHCTPYMEHTA U PEKOMEHIyEMbI€ 3HAYEHUS YIJIOB JJI PA3HBIX CIIy4aeB pe3a-
HUSL.

B xone ocBoenums pazaena 4 ConpoTuBieHue, cuiia, paboTa U MOITHOCTh pe3aHus 00yJaronnii-
Csl IOJDKEH YSICHUTH CHUJIOBBIE MPOIIECCHI, MTPOTEKAIOIINE B Mporiecce 00pabOTKH MeTauioB, GakTo-
PBI, BIMSIONIME HA CHJIBI PE3aHUS U METOIbl CHI)KEHHUS YCUITUN B METAIII000paboTKe.

B xoxe ocBoeHus pazzaena 5 TemmoBbie MPOIECCH MPH PE3aHUH OO0YYAIOUIHICS TOJIKEH ysic-
HUTh TEIUIOBBIE MPOLIECCHI, MPOTEKAIOIINE B Mpoliecce 00pabOTKU METAIIOB, (PaKTOPhI, BIHSIIOIINE
Ha TeMIIepaTyphl, BO3HUKAIONINE B 30HE PE3aHUS U METOJbI CHHKCHHS TEMIIEPATyp B METaJLI000-
paboTke.

HeobOxommuMo oBaieTh HABBIKAMH U YMEHUSIMU MPUMEHEHUSI H3yYCHHBIX METOJIOB JIs U3yde-
HUS MPOILIECCOB MEXAaHWYECKOW OOpabOTKM MaTepHalioB U MPU MPOEKTUPOBAHUU IPOU3BOICTBEH-
HBIX MIPOIIECCOB B PA3JIMUHBIX OTPACIISIX MAIIMHOCTPOUTEIHLHOTO TPOU3BOCTBA.

B nponecce nzyueHust AUCHMUILTUHBI PEKOMEHAYETCSl Ha IEPBOM 3Tare 00paTuTh BHUMaHHUE Ha
HEOOXOIMMOCTh BIAJIeHUs OOydyaromuMucs oOmieil ucxoqHoi uHpopMaled mo HcCieayeMbIM
mpoleccam M 3HaHUSMHU O COBPEMEHHBIX HHCTPYMEHTAIBHOBIX MaTepuanax u 00JacTbio UX MpUMe-
HEHUS.

OBnazeHue KIOYEBbIMU MOHATUSMU SBISETCS HEOOXOAMMBIM JI1 KOPPEKTHOT'O OMEPUPOBAHUS
OOIIETIPUHATHIME TEPMUHAMH HAYYHOT'O COOOIIECTBA MPH TOJITOTOBKE BBIMTYCKHON KBaU(UKAIIH-
OHHOM paboTHI.

[Ipu noAroToBke K 3K3aMEHY pEKOMEHAYeTCsl 0c000e BHUMAHME YJEIUTh CIIEIYIOIIUM BOIPO-
caM: Ha3HAYeHUE U COCTaB MHCTPYMEHTAJIbHBIX MAaTEPHAJIOB, CUJIOBBIE IPOLIECCHI, TPOUCXOASAIINE
BO BpeMs pe3aHUusl METAJJIOB U METObI YIPaBJICHUSI UMM, TETUIOBBIE MPOILIECCHl MIPU PE3aHUU Me-
TaJUIOB, METO/bI UX U3YUYEHHUS.

B mpouiecce npoBeneHnsi MpakTUUECKUX 3aHATUM, JIAOOPATOPHBIX PadOT MPOUCXOAUT 3aKPETI-
JieHWe 3HaHUH, (OPMUPOBAHUE YMEHUI U HABBIKOB OIpE/IeICHHs] KOHTAKTHBIX TeMIIepaTyp Ipu pe-
3aHWU, COCTABJSIIOIIMX CHJI PE3aHus, pacdera MapaMeTpoOB MEXaHHYECKOW OO0pabOOTKHM METaJlIoB,
MPEJICTABICHUS O COBPEMEHHOM COCTOSIHUM HayKH B 00JIACTH METALI000pabOTKH.

CamocrosTenbHyI0 paboTy HE0OXOAMMO HAYMHATh C 03HAKOMJICHHSI C OCHOBHBIMH TTOHSTUSIMHU
U ONpEAENICHUsMH, CBA3aHHBIMH C PE3aHUEM MaTEpHUANIOB, U3YyYEHHUS COBPEMEHHBIX HMHCTPYMEH-
TaJbHBIX MAaTEPUATIOB U 00JIACTH UX NMPUMEHEHHUsI, CUJIOBBIX U TEMIIEPATYPHBIX SBJICHUN MPOUCXO-
JSIINX B IPOIECCe MEXaHMYECKOH 00pabOTKH METaJIOB.

B npouecce koHCyIbTalMK € MpernojaBaTesieM 00CYKIAI0TCS U COTJIACOBBIBAIOTCSA cOOpaHHas
uH(pOpMaIIKs, yTOUHAIOTCS U KOPPEKTUPYIOTCS pacdeThl KypCcOBOK pabOTHI.

Pabota ¢ nutepaTypoit SBISETCS BaXKHEUIIIMM AJIIEMEHTOM B TIOJYYCHHH 3HAHUH MO TUCIUTLIIH-
He. [Ipexne Bcero, HEOOXOIUMO BOCIOJB30BATHCSA CIUCKOM PEKOMEHAYEMOU MO JaHHOW JAMCLHUTI-
JUHE JTUTEepaTypoi. J[OMOHUTENbHBIE CBEIEHUS 110 M3y4aeMbIM TEMaM MOXXHO HAWTH B MEPUOIH-
yeckou nevaru u MHTepHere.
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IIpunoxenue 2
AHHOTALIUA
padoueii mporpaMMbl JUCHHUILTHHBI
Pe3anmne matepuasion

1. leanb 1 320294 AUCHUILIHHBI

L{enbro M3y4YeHHs AUCIMILIAHBI SBISICTCS — MOJydeHUEe 00YyJarOIUMUCS MPEACTABICHUSA 00 OC-
HOBaX TCOPHH PE3aHUs MAaTEPHUAJIOB U MPOIIECCaX MPOTEKAOIIMX B MPOIECCE MEXaHNYECKOH o0pa-
OOTKHU.

3amayamMu U3y4YeHHs TUCUUTUIMHBI SBISIETCS:

- Hay4UTCsl UCIOJIb30BATh OCHOBHBIE 3aKOHOMEPHOCTH, JAECUCTBYIOIIME B MPOLIECCE U3TOTOBIIE-
HUSl MAIIUHOCTPOUTENBHBIX U3 TpeOyeMOoro KauecTBa, 3alaHHOT0 KOJIMYECTBa MPU HAUMEHb-
HIMX 3aTpaTax OOLIECTBEHHOTO TPYIa.

2. CTpyKTYypa AUCHHUILIMHBI

2.1. Pacnipenenenue TpyAOEMKOCTH IO OTACIBHBIM BHJIaM YYCOHBIX 3aHATHH, BKIIOYAs CaMO-
CTOATENbHYIO paboTy: Nekuuu — 17 yacos; nabopaTopHbie paboThl — 51 yac; mpakTUYeCKre 3aHATUS
— 34 4gaca; camocrosTensHas padbora — 87 4acos.

OO1m1ast TPYI0EMKOCTh JIUCIUILIUHBI COCTaBIIseT 216 4acoB, 6 3a4eTHBIX CIUHUII.

2.2. OCHOBHBIC pa3/ieibl TUCIUILIUHBIL:

1. Beenenue.

2. CoBpeMeHHbIE HHCTPYMEHTAIbHBIE MAaTEPUAIIBI.

3. 'eomeTprueckue mapaMeTphl pexXyIUX HHCTPYMEHTOB.
4, ConpoTuBiieHHE, CUIa, pad0Ta U MOIITHOCTh PE3aHHMS.

5. TemnyioBBIE MPOIIECCHI TIPU PE3AHUM. .

3. [Inanupyemble pe3ybTaThl 00yUeHHs (MepeyeHb KOMMETEeHIHi)

[Tporniecc u3yueHus: AMCUUILIMHBI HAMpaBlieH Ha (GOpMHUPOBAHUE CIEAYIOUTUX KOMITETEHITHI:

OIIK-1 — crnocoOHOCTh UCIOJIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIINE B MPOIIECCE
W3TOTOBJICHHS] MAIIIMHOCTPOUTENBHBIX U3JeNUi TpeOyeMoro KauecTBa, 3aJaHHOTO KOJIHYECTBa MPHU
HAaMMEHBIIINX 3aTpaTax OOIIECTBEHHOTO TPy/Ia.

4. Bua npomexxyTouHoii atTecranuu: Dx3ameH, KP.
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanust kageapnl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)

36



Ipunoxenne 4

®OHJ OIEHOYHbBIX CPEJACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue GoHIA OLIEHOYHBIX

cpeacTB (macnopr)

Ne 5
JIEMEHT
KOMIIe- Paznen Tema @OC
KOMIIeTeHIIUH
TeHIUH
1.1. OcHOBHBIE NOHATHA, TEPMUHEI U onpeneneHus | Otuer
1. Beenenue 1.2. Paznmuunbele ciydan pesanus. CobOomHoe u | k [131...4
HECBOOOHOE pe3aHue 3ammura KP
2 CoBpeMeH 2.1. UncTpyMeHTaIbHbIE CTAIN 3amura KP
H'He I/IIEC 2.2. TBepapble CIIIaBbI
MGHT&HLIIE?C 2.3. MuHepanokepamMuKa
MATEDHAL 2.4. CBepXTBepble MaTEPUAIBI
CHOCOOHOCTH P 2.5. AGpa3uBHBIC HHCTPYMEHTAJIbHbBIC MaTEPHAIIBI
HCIOJIb30BaTh 3.1. Knaccudukamms, KOHCTpYKIUH U reomerpus | OTder
OCHOBHBIE 3aK0- TOKapHBIX PE3LIOB no JIP 1
HOMEPHOCTH, 3.2. KoHcTpykiuus U reoMerpuueckue mapamerpsl | 3amura KP
3. F'eomerpu
JEHWCTBYIOIIHE B q;acm/le r[apa CIHPATBHOTO CBEpIIa
IpoIiecce U3ro- P 3.3. KoHCTpyKIMg U TeoMeTpUYecKue HapamMeTpsl
ToBnenns Mamm- | oo Po PYT e ranka
IIUX UHCTPY-
HOCTPOUTEIIbHBIX 3.4. KoHCTpyKIIMU M TeOMeTpHUYeCKHe MapaMeTphl
OINK-1 R MEHTOB pyKIL P pameTp
U3JIeTuil Tpe- dpes
OGyemoro KadecT- 3.5. KoHCcTpykuuu U reoMeTpudeckue mapamMeTpsl
Ba, 32JJaHHOTO NPOTSHKKU
KOJIM4YECTBA MU 4.1. CucteMsl cuil JeiicTByIOIIKE Ha pexxymuil uH- | OTueT
HaMMEHBIIINX 4. ComboTis CTPYMEHT NIPH TOYEHUH mo JIP 2...3
3arparax oolre- J'IlCHI/Ie pcyma 4.2. ®dakTopsl BIMAOLIME Ha cocTaBisitomue cui | 3amwura KP
CTBEHHOTI'O TPY- 6 ’ ’ pe3aHus
abora n
na. 5[ OLLIHOCTS 4.3. Cusbl pe3aHusi IpU CBEPJICHUU
e3aHIs 4.4. Cunel pe3anus U 3QPEKTUBHAS MOIIHOCTD IIPH
P (hpesepoBaHnU
4.5. Cunsl pe3aHusi IpH MPOTSITUBAHUH
5 TemioBbe 5.1. Mcrounuku oO6pa3oBaHMs TeIlia Otuer
H' OLECChE DM 5.2. BnustHus pa3nuyHbIX (akTopoB Ha Temiepary- | 1o JIP 4
pon P py pe3aHus 3ammra KP
pe3aHuu .
5.3. MeTtoibl H3y4eHUsI TEIUIOBBIX SIBICHUN

2. OnucaHue nmoKasarejiei u KPUTEPUECB OLICHUBAHUS KOMIIeTeHII il

Iloka3arenu Ouenka Kpurtepuu
3HaTh:
OIIK-1 - TaHBI HCYCPTBIBAIOIINE 1 000OCHOBAHHEIE OT-
- OCHOBHBIE 32aKOHOMEPHOCTH, ACHCTBYIOLIUE B BETHI Ha BCE ITOCTABJICHHBIC BOIIPOCEL,
MIPOLIECCE U3TOTOBJICHUSI MAILIMHOCTPOUTENb- - OTBETBI U3JIOKCHBI TPAMOTHO, YBEPEHHO, JIO-
HBIX U3/IeINH TpeOyeMoro KauecTsa, 3a1aHHO- TH9HO, IIOCICIOBATCIIEHO,
O KOJNIMYECTBA IPH HAMMEHBIINX 3aTPaTax 3a4TEHO - OMUPAsACh HAa YCBOCHHBIC 3HAHMUSI, YETKO YBSI-
OGLLECTBEHHOTO TPYJIA; 3bIBaET HAYYHBIC MTOJIOKEHUS C TIPAKTHYECKOM
YMeTh: JIeSITEIbHOCTBIO;
OIIK-1 - CBOOOAHO BIAJEET OCHOBHBIMH TIOHSTHSMHU
- UCTI0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, AUCHIHIUINHBL.
JIEHCTBYIOIINE B TIPOIIECCE N3TOTOBICHUS Ma-
ITUHOCTPOUTENBHBIX U3JIETHH TpedyemMoro Ka-
YC€CTBA, 3aJaHHOI'0 KOJIMYECTBA IIPU HAMMEHb- - IOIYyCKAET CYIIECTBEHHBIE ONIMOKHU U HETOY-
IMX 3aTparax 00LIECTBEHHOTIO Tpyna, HOCTH IIPHU OTBETE Ha ITOCTABJIECHHBIE BOIIPOCHI;
Baapners: - UCIIBITBIBAET TPYAHOCTHU B IIPAKTHYECKOM
OIIK-1 te 3auTeno | "PYMCHCHHH IOTYICHHBIX SHAHU;
- HaBBIKAMH HMCIIOJIb30BaTh OCHOBHBIC 3aKOHO- - He MOXET apryMEHTHPOBATh HAYYHbIE TI0JI0-
MEPHOCTH, IEUCTBYIOIINE B MPOLIECCE U3TOTOB- KEHUS,
JICHUS] MAIIMHOCTPOUTENIBHBIX H31CITUH Tpe6ye— - HE BIIAJIEET CHUCTEMOM OCHOBHEIX ITOHSATHI
MOro Ka4€CTBa, 3aIAHHOTO KOJINMYECTBA ITPHU JUCHMIIJINHBI.
HaWMEHBIIINX 3aTpaTax O0IMIeCTBEHHOTO TPY/Ia.
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[Tporpamma cocTaBieHa B COOTBETCTBHU C (heiepaIbHBIM T'OCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO OOpa3oBaHMs MO HamparieHuio nojarotroku 15.03.05 Koncrpykropcko-
TEXHOJOTUYECKOE 00eCIeYyeHNEe MAaIIMHOCTPONUTEIBHBIX IIPON3BOJICTB
ot 11 aBrycra 2016 r Ne 1000

s Habopa 2015 roaa: u yuebusim mwianom @I'BOY BO «bpl'Y» st ouHolt popmbl 00ydeHUs
oT «03» mrossg 2018r. Ne 413,

aJisi Haoopa 2016 roxa: u yueOHbM ranoM @I'BOY BO «bpl'Y» niis ounoii popmbl 00yueHus
ot «06» okTs0ps 2016 r. Ne 684,

s Habdopa 2017 roaa: u yue6HsM mmanom @I'BOY BO «bpl'Y» mist ounoit hopMel 00yueHHs
oT «06» mapta 2017 r. Ne 125.

IIporpammy cocraBuiI:

Ky3znenos A.M., nonent kapeapel MuT, kaHaA. TEXH. HaYK.

Pabouas nporpamma paccMoTpeHa U yTBEpKAeHa Ha 3aceqanuu kapeapst MuT

ot «11» nexabps 2018 r., mporokoi Ne 6

W.o. 3aBenyromero kadeapoit MuT E.A. Cnenenko
COI'JTACOBAHO:

W.o. 3aBenyromiero Beimyckaromei kapeapoir MuT E.A. Cnenenko
Hupextop OuOIMOTEKH T.®. CoTHuK

Pabouas mporpamma ogoOpeHa MeToaudeckoil komuccueit gpakynprera MO

oT «14» nexabdps 2018 r., mpoTtokoi Ne 4

[Ipencenarens MeToanueckoit komuccuu ¢pakyinprera MO I'.H. ITnexanos
COT'JTACOBAHO:
HauvanpHUK yueOHO-METOIMYECKOTO YIpPaBICHUs I'.II. Hexesen

Peructpanmonssiii Ne



