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1 llesin m 3a7a4M OCBOEHUS M CHUNINHBI

Ilenp 0cBOEHUS AMCHMILIMHBL O3HAKOMUTBH CTYIEHTOB C OCHOBAMH IIPOEKTUPOBAHUSA PEXKYIIETO
MHCTPYMEHTA U €ro NMPOU3BOCTBA, 1aTh UM HEOOXOAMMbII MUHIUMYM 3HaHUH, yMEHUI U HABBIKOB IO TEO-
PUHM KOHCTPYUPOBAHMS M HKCIUTyaTallMM PEKYLUIMX UHCTPYMEHTOB, HAYYUTh UX I'PAMOTHO BBIOMpATh THII
PEXYIIEr0o HHCTPYMEHTA AJIs 33JaHHOT0 TEXHOJOTMYECKOI0 MpOIiecca, UCIIONb30BaTh PEKYILUNA HHCTPY-
MEHT KaK MOILHBII pe3epB MOBBILICHNS Ka4eCTBA U IPOU3BOAUTEIILHOCTH MEXaHUUECKOH 00pabOTKH.

3amaun:

- UIMETh IIPeJICTaBIeHNE 00 OCHOBHBIX TUIIAX METAJUIOPEXKYIIET0 UHCTPYMEHTA, X TEOMETPHH, KOH-
CTPYKTUBHBIX JJIEMEHTAaX, MPUHIMIIAX PAcYeTa U KOHCTPYMPOBAaHUS MHCTPYMEHTOB, SKCILUIyaTallMOHHBIC
BO3MOXHOCTH, OCOOEHHOCTH TepMOOOPaOOTKH M METOAAX YIYUIICHUS PEXYIIUX CIIOCOOHOCTEH MHCTPY-
MEHTA, COBPEMEHHBIX TEHACHINAX B COBEPIICHCTBOBAHUY PEKYIUX HHCTPYMEHTOB;

- 3HaTh OCHOBHBIE TUITBI METAIIOPEXKYIIETO HHCTPYMEHTA, X Pa3HOBHIHOCTh, TPEOOBAHMS, IPEIb-
ABJIIEMBIE K MHCTPYMEHTY, HHCTPYMEHTAJIBHBIC MaTEpUaIbl, OCHOBHBIE T€OMETPUYECKHE U KOHCTPYKTHUB-
HBIE 3JIEMEHTHI HHCTPYMEHTOB, METOBI MX KOHCTpYUpOBaHUs U pacyera ¢ momouisio CAIIP PU, ocoben-
HOCTH U3TOTOBJICHHUSI HHCTPYMEHTOB, BOCCTAHOBIICHUE MX PEKYIUX CBOMCTB B IIPOLECCE IKCILTYaTaLlUH;

- yMeTb BbIOpaTh HEOOXOAMMBIM PEXYIIUIl HHCTPYMEHT COTJIACHO TE€XHOJIOTHYECKOMY IpOIIEcCy
00pabOTKH, HA3HAYUTh MaTepHall PEKYILIECH 4acTH, KOHCTPYKTUBHBIE U T€OMETPUYECKUE MTapaMeTphbl, Hc-
110JIb30BaTh IpH pacuerax IBM, Ha3HauaTh TEXHOJIOTUYECKUE MPOLIECCH U3TOTOBIEHNS HHCTPYMEHTA;

- IproOpeCTH MPAKTUYECKHE HABBIKU MPOEKTUPOBAHMSI METAJUIOPEKYILEr0 MHCTPYMEHTA COIIaCHO
3aJJaHHBIM YCJIOBUSAM pabOTHl C MCIOJIB30BAaHHEM CIIPABOYHON JIMTEPATyphl, NCHOIB30BAHUS MPOTPaMM
pacueta PU nHa DBM, oO6mepa u 5CKU3UpOBaHKS HHCTPYMEHTA, €T0 3aTOYKH, pa3pab0TKHU TEXHOJIOTHIECKUX
poIIeccoB 00pabOTKH UHCTPYMEHTOB.

2 MecTo TMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHO MPOrpaMmbl

JluciumamHa OTHOCHTCS K 00s3aTeIbHBIM TUCUIUIIIMHAM (MOYJISIM) BapUaTUBHOM YacTh Oyoka /|
«lucuuriunbl (MOJTYIIN)».

IIpepexBusutel quctuminHel: b1.J1.5.29 TexHonorus MamimHOCTPOEHHUS.

[MoctpexBuzutsl auctuminabl: b1.J1.B.6 Texnomnorus pazmepHoit 00paboTKH B MalIMHOCTPOCHMUH,
b1.J1.B.9 Texnosorust u ocHaieHne cOOPOYHOTO MPOU3BOJICTBA.

3 TpeGoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHUIINHE

[Tpornecc n3ydeHus: AMCUMIUIMHBI HAIIPaBJIeH Ha (POPMUPOBAaHHUE CIEAYIOMINX PE3yJIbTaTOB 00yue-
HUS.

IInanupyemMble pe3yJbTaThl
00y4yeHus1 10 TMCUMILINHE, Xa-
paxkTepu3ymoumue 3Tanbl ¢pop-

MHPOBAHHMS KOMIIeTEeHIUIA

Koa v HauMeHoOBaHHe HHIUKA-
TOPA JOCTHKEHUS] KOMIIeTEeH-
MU

Kon u HaumenoBanue gpopmu-
pPyeMbIX KOMIIeTeHIH i

[IK*-1 CnocoOeH x obecrieue-
HUIO TEXHOJIOTUYHOCTH, BEIOODPY
3arOTOBOK M pa3paboTKe TeXHO-
JIOTUYECKUX MPOILIECCOB U3I0-
TOBJIEHUS JIeTAJIEH MaIITHO-
CTPOEHHUs HU3KOU U CPEIHEH
CIIO;KHOCTH

[1K*-1-B-5 BriOupaet TexHoII0-
rHyecKoe 00opy0BaHUE, UH-
CTPYMEHT U MPHUCIOCOOJICHHE,
HEOOXOUMBIC IJIs peaiu3alun
pa3paboTaHHBIX TEXHOJOTHYE-
CKHX IPOILIECCOB U3TrOTOBJICHUS
JleTalield MallIMHOCTPOCHUST HU3-
KOW U CPEIHEN CIOKHOCTH

3HaTh:

CBOMCTBA HHCTPYMEHTAJIbHBIX
MaTepHaioB; TEOMETPHUICCKUE
mapaMeTphl PEXKYIIUX HHCTPY-
MEHTOB; OCHOBHEIC BUbI ME-
TAUIOPEKYILETO NHCTPYMEHTA,
MIPUMEHSEMbIC Ha METAIIOPEKY-
IMX CTaHKax

YMeTh:




Kon u HaumenoBanue gpopmu-
pPyeMbIX KOMIIeTeHIH i

KO)_I U HAUMCHOBAHHUE€ UHAUKA-
TOpa T0CTHKCHUA KOMIICTCH-
UM

IInanupyemMble pe3yJbTaThl
00y4yeHus1 10 TMCUMILINHE, Xa-
paxkTepu3youme 3Tanbl ¢pop-

MHPOBAHHMS KOMIIeTEHIUI

paccYMTHIBATh ONTUMAIIBHBIC
napaMeTphl PeXYIINX HHCTPY-
MEHTOB JIJISl pa3JIMYHBIX METO-
J0B 00pabOTKH MOBEPXHOCTEH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM
OBM; pemarte 3a1a41 TEXHOJIO-
THYECKOTO MPOSKTUPOBAHHS C
YYETOM TEOPETHUECKUX U IKCIIE-
PUMEHTAIBHBIX 3aKOHOMEPHO-
CTEH, YCTaHOBJICHHBIX IS pa3-
JMYHBIX BAPHAHTOB PEXKYILETO
MHCTPYMEHTA; OCYIIECTBIIATh
00paboTKy SKCIIEPUMEHTATBHBIX
JTAHHBIX

Baagers:

crocobaMu parroHaIbHOTO UC-
TI0JIb30BaHUST HEOOXOIUMBIX BH-
JIOB PECYPCOB B MAIIMHOCTPOH-
TEJIbHBIX TIPOU3BOJICTBAX OCHOB-
HBIMU BHJIaMU METAJJIOPEKY-
IET0 MHCTPYMEHTA

4 CTpyKTypa U coiepKaHMe TN CHUILTUHbI

4.1 CTpykTypa A¥COHMIIIMHBI

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 5 3aueTHbIX eauHuIl (180 akageMrudecKknx 4acoB).

TpyroeMkocTh,
Buna padorsl aKaJgeMH4YecKuX 4acoB

7 cemecTp BCero
O01ast TPy10€MKOCTh 180 180
KonraktHasi pabora: 67,25 67,25
Jlexmuu (JI) 34 34
[Tpaxtrueckue 3ansatus (113) 16 16
JlaGopatopusie pabotsl (JIP) 16 16
Koncynbranuu 1 1
[Ipomexxyrounas arrecraius (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 112,75 112,75
- CaMOTIOJTOTOBKA (MPOpadOTKa U MOBTOPEHHUE JIEKIIMOHHOTO MaTepuana u
Marepuana y4eOHUKOB U y4eOHBIX MTOCOOUIA; 50 50
- HOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM; 16 16
- IOJITOTOBKA K J1a00OpaTOPHBIM 3aHSTHSIM; 16 16
- IOJITOTOBKA K PYOEKHOMY KOHTPOJTIO 30,75 30,75
?alfi 1]:1)T0F0B01"0 KOHTPOJIA (3a4eT, IK3aMeH, T dhepeHIIuPOBAHHBIH SK3AMEH




Paznensl nucuumivHbl, n3ydyaembie B 7 cemMecTpe

No KonnyecTBo yacos
a3 _ena HaumenoBanwue pa3nenon scero |_AYAHTOpHAA paboTta | BHeas.
pasx 1 | 13 | JIP | padora

1 Beenenue 13 4 9

) TpeboBanus, NpeabIBIIEMbIE K PEXKYLIEMY 12 ) 10
WHCTPYMEHTY

3 OcCHOBHBIE PUHIHUIIBI TOCTPOSHUSI KOHCTPYKIIUH 15 4 5 9
WHCTPYMEHTOB

4 Marepuainbl, MpUMEHSIEMBIC JJISI U3TOTOBIICHUS o 4 10 10
OTJICJIbHBIX BUJIOB HHCTPYMEHTOB

5 Pesip 13 2 2 9

6 NHCcTpyMeHTHI 1151 00pabOTKH OTBEPCTHI 22 4 8 10

7 Dpessl 15 4 2 9

8 [TpoTsikku 18 2 4 2 10

9 WHCcTpyMeHT 11 00pa3oBaHusl pe3bObl 13 2 2 9
HNucTpyMeHTHI U1t 00paboTKH HMIHHAPUIECKUX U

10 12 2 10
YepBAYHBIX 3yOUaThIX KOJieC
WNucTpymeHTsI A1t 00paboTKH KOHUYECKUX

11 11 2 9
3y04aThIX KOJIEC
WNucTpyMeHTHI, paboTaroue mo NPUHIINAITY

12 . 12 2 10
orr0aHus HEIBOJIBBEHTHBIX MPOUICH
Htoro 180 34 16 16 114
Bcero 180 34 16 16 114

4.2 Conepxxanue pa3aejoB JUCHUINIMHBI

Pa3nea 1. BBegenne. Poib nHCTpyMEHTa B IPOMBIIIIIEHHOCTH. BUIbI HHCTPYMEHTAIBHOIO IIPOU3-
BOJCTBA. 3aJayM, CTOSIIME IEpe]] MHCTPYMEHTAIbHON IPOMBIIUIEHHOCTBIO, €€ pa3BuTHE. OCHOBHBIC
3Tarbl MHCTPYMEHTAJIBHON MpoMbINUIeHHOCTH. Knaccupukanus Meraniopexyniero nHcrpymenTa. Llenu
Y 3a7]a4¥ Kypca B IOATOTOBKE NHKEHEPA, CBSA3b CO CMEXHBIMU JUCLIUIUIMHAMU

Pa3nes 2. TpeOoBaHus, npeabsiBisieMble K PeXylleMy HHCTPYMEHTY 001Iero Ha3HAYeHHS.
TpeboBanust k uHCTpYMeHTY M ctaHkoB ¢ UITY u ['AIl. CrangapTtuzaius 1 HOpMaIU3amus PeKyIIHX
UHCTpYMEHTOB. KaduecTBeHHBIC MOKa3aTeIn PEXYIIEro MHCTPYMEHTA, TEXHUYECKUE TPeOOBAHUS K HUM.
TpeboBaHus1, IpeabsBIAEMbIE K PEXKYIIEMY HHCTPYMEHTY

Pazgen 3. OcHOBHble NMPUHIHUIBI MOCTPOEHHS KOHCTPYKUUHM HMHCTpyMeHTOB. CiyxeOHOE
Ha3HaueHue MHCTpyMeHTa. OCHOBHBIE BU/IbI IBUKEHUS IIPU pe3aHuU. CxeMbl pe3aHust 1 MeTo bl (hopmu-
poBaHus MOBepXHOCTEH. Pexxymuil Kz, ycinoBus 00pa3oBaHUs CTPYXKKH U ee popMupoBaHue, popma u
pa3mepsl 3y0a U BaguHbl. BeIO0p reoMeTpun pexyiiei 4acTi, NOHATHE CTaTUYECKUX U KHHEMaTHYECKUX
yrinoB. dopma M pa3Mepbl KPENeKHOH (3aKMMHON) YacTH; CTaHIApTU3aIMs 0a30BbIX MOBEPXHOCTEH.
YcrpoiicTBa Ui HACTPOMKM MHCTPYMEHTA Ha pa3Mep U OBICTPYIO €ro CMEHY B YCJIOBUSAX aBTOMAaTH3HPO-
BAaHHOT'O ITPOU3BOICTBA. IHCTpYMEHT COCTaBHOM 1 COOPHOM KOHCTPYKIIMH, BUJIBI KPETUICHUS Pa0OUHX JIe-
MEHTOB, MHOTOTPaHHbIE IJIACTUHKH, UX CTaHAapTH3anus. OCHOBHBIEC LIETIH U 3aa4U IPOCKTUPOBAHUS pe-
KYIUX UHCTPYMEHTOB

Paznen 4. MaTepuaJibl, npUMeHsieMble IPH U3TOTOBJIEHUH OT/eJIbHBIX BH/10B HHCTPYMEHTOB.
Pexymue marepuansl Uit ”HCTPYMEHTOB; CTANIU (YTIEpOIUCThIE, MAIOJIETUPOBAHHBIE, OBICTPOPEKYILHUE),
TBEp/Ibl€ CIIaBbl, MUHEpaJIOKepaMKKa AOpa3uBHbIE MaTepUaIIbl U U3EIus. AlMa3bl U CBEPXTBEP/bIE Ma-
Tepuaibl. HemHCTpyMeHTaNbHbIE CTaIH, IPUMEHSIEMbIE IPU U3TOTOBIEHUH HHCTPYMEHTA.

Pasnen S. Pe3upl. Tumnel u HazHaueHUE pe3nioB. KOHCTpYKTHBHOE 0OopMIIEHHE PEKYIIECH YacTH.
®opma u pazmepsl macTuHOK. CriocoOsl popMUPOBaHUS M 0TBOIA CTPYKKU. CTPYKKOJIOMAIOIIHNE YCTPOU-
ctBa. ['abaputHbie pazMepsl pe3ioB. [IpouyHOCTs W BHOPOYCTONYMBOCTE JACP)KABKU U PEXKYIIUX JIC3BHM.
Marepuan aep:xaBok. TpeOoBaHUs K MaTepualy Aep:kaBoK. Pe31ibl TBepIOCIIIIaBHBIE: HaaliHbIe, COOPHBIE,
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C MHOTOTPaHHBIMH IUIACTUHKaMH. Pe3libl ¢ MHUHepaloKepaMHUYeCKUMH IJIaCTUHKaMH, alMa3HbIMUA U U3
CBEPXTBEP/ABIX MOIUKPUCTAIUTMYECKUX MaTepuasioB. [IporpeccuBHbIE KOHCTPYKIIMH PE3IOB, CO3/IaHHBIC
HOBaTopamu Mpou3BoAcTBa. O030p 3apyOeKHBIX KOHCTPYKIMM pe3loB, peKIaMUpyeMbIX GUpPMaMHU U T1O-
CTaBJISIEMBIX BMECTE ¢ 000pyI0BaHUEM. Pe3Iibl 1S TSHKETBIX 00 JUPOYHBIX pAOOT, IPUMEHSEMBIC B TSKE-
JIOM MaIMHOCTpoeHUU. OCOOEHHOCTH KOHCTPYKLIUU OTPE3HBIX PE3L0B, PE3LIOB I aBTOMATOB U MOJTyaB-
TOMATOB, CTPOTATBHBIX U JOJOCKHBIX PE3I0B, TAHTCHIIUATBHBIX pe3lioB. DacoHHBIE PE3IIbl, TUIII, HA3HA-
YeHHe, KOHCTPYKTUBHOE 0(hOpMIIEHUE KPYTIIBIX U MpU3MaTUYeCKuX PpacoHHBIX pe3noB. [IpodunupoBanue
(haCOHHBIX paiuaIbHBIX PE3IOB C MEPETHUM YTIIOM, METOABI IpodurpoBanus. M3Hoc GpacoHHBIX pe3roB
U uX neperoyka. Jlomycku Ha pazmepsl. TexHuueckue yclioBusl Ha U3rOTOBJIEHHE PE3L0OB B TOM uncie Qa-
COHHBIX. TexHoJIoTHYecKasi CTOMKOCTh pe3noB. CrocoObl BOCCTAHOBJIECHUS PEKYIIMX CBOWCTB 3aTYIHB-
HIMXCsl Pe310B. PalinoHaNbHbIE YCIIOBUS YKCIUTYaTaIliU PE3IloB

Pa3nen 6. UncTpyMeHTHI 1151 00padoTku oTBepcTHii. OCOOCHHOCTH YCIIOBHI pabOThI, OCHOBHBIC
BUJIbI MHCTPYMEHTOB U UX HazHaueHue. CBepia. KOHCTpYKTUBHBIE U TeOMETPUYECKHE OCOOCHHOCTH CIH-
paNbHBIX CBEpJI, TUIIbI, MaTepuaibl. HegocTtaTku civpanbHBIX CBEPIT; METObI YIYUIIEHUS UX KOHCTPYK-
TUBHBIX, TEOMETPUUECKUX 3JIeMeHTOB. CBepia Ul TIIyOOKOro CBEpJICHUS OJHO-KPOMOYHBIE, IBYX KpO-
MOUYHBIE, CBEPIUIbHbBIE TOJIOBKU, UX KOHCTPYKTHBHBIE M TEOMETPHUECKHE OCOOCHHOCTH. TBEpI0CIIIIaBHbIE
cBepia. CBepria ¢ BHYTPEHHUM TOJIBOJIOM oXJaxkaaromien skunkoctu. LlentpoBounsie cBeprna. IlepoBbie
cBepiia. ['ooBKY AJI KOJNBLIEBOTO CBEPIICHUS. DKEeKTOpHBIE cBepiia. KOHCTpYKTHBHBIE M T€OMETPHUYECKHE
0Cc00EHHOCTH 3TUX BHIIOB cBepil. [IpodunupoBanue (Gpessl 11 kaHaBKH cBepiia. MeTo sl MpoduimpoBa-
HUSL U UX cyniHocTh. M3HOC cBepi. TexHoaorus 3aTouku 1 neperouku. O630p 0Te4eCTBEHHBIX Mporpec-
CUBHBIX CIIEIUATBHBIX KOHCTPYKIHHA cBepi. O030p 3apyOeKHBIX KOHCTPYKIUI CBEpPII, PEKIAMUPYEMBIX
dbupmamu. 3enkepbl. HazHaueHne u TUIIBI 3eHKEPOB. Martepuansl pexyiiei yactu. KoHCTpYKTHBHBIE U
TEOMETPHUYECKUE DIIEMEHTHI 3€HKEPOB ISl PACIIUPEHUS OTBEPCTHI. 3CHKEPHI Il CHATHUS OOJBIINX MPH-
nmyckoB. COOpHbIE KOHCTPYKIIMU 3€HKEPOB; 3€HKEPhI, OCHAIIICHHbIE TBEPbIMU CIUIaBaMU. Pa3zMeprl 3eHKe-
POB, TOMYCKH. 36HKOBKH JJIsI IUIHHIPHYECKUX U KOHHYECKUX YryOneHuil. 3eHKOBKH sl 3a4UCTKH TOP-
LOBBIX MTOBepxHOCTel. PazBepTku. Haznauenue u tunel. MaTtepuan. KOHCTpYKTHUBHBIE U T€OMETPUUECKUE
aneMeHThl. CXeMBI IOMyCKOB Ha TUaMeTp pa3BepTku. KoHuYeckue pa3BepTKU U UX KOHCTPYKTHUBHEIE JJ1e-
MeHTHI. Pa3BepTku LenbHbIe, COOpHBIE, OCHAILIEHHBIE TBEP/IbIM CILNIABOM, PETyaupyeMsble. Pa3BepTku «muia-
Batomme». [IporpeccuBHbIe KOHCTPYKIIMU pa3BepTOK M3HOC pa3BEepTOK M BOCCTAHOBJICHUE MX PEXKYIIHUX
cBoiicTB. TexHnYecKkue yclIoBuUs Ha U3TOTOBJIEHUE pa3BepTOK. PalimoHanbHple yCI0BUS SKCILUTYaTalllu pas-
BepTOK. KOMOMHMpOBaHHBIC HMHCTPYMEHTHI /171 00paOOTKU OTBEPCTHIA, X BU/IbI, HA3HAaYCHHE. PacTouHbIe
uHCTpyMeHThl. Haznauenue u tumnel. Pactounsie pesipl. [lnacTuHbl, 0J10KH U TOJIOBKH, UX KOHCTPYKIIUH,
METO/IbI HACTPOMKH Ha pa3Mep, PACTOUYHBIE PE3IIbI, OCHAIIICHHBIE CBEPXTBEPAbIMU MaTepuaiamu. [Iporpec-
CUBHBIE KOHCTPYKIIMH PaCTOYHOTO HHCTPYMEHTA OTEYECTBEHHOTO U 3apy0eHOro npousBojacTea. Panuo-
HAJIBHBIE YCIOBUS IKCILTyaTaIl[UU pACTOYHOTO HHCTPYMEHTA

Pa3znen 7. ®pe3bl. Haznauenue, obmacte npuMeHeHus, Kiaccudukamus gpes, marepuan. Octpo-
3aToueHHbIE (pe3bl, UX KOHCTPYKTHBHBIC DJIEMEHTHI: TaOapUTHbBIE pa3Mepbl, YUCIIO 3yObeB, Mpouin
3yObeB U ux Hanpasienue. [IpodunmupoBanue padoueit Gppes3sr 11 ppe3 ¢ BAHTOBBIMH KaHaBKamMu. Dpesbl
CO BCTaBHBIMU 3yOBSIMU U3 OBICTPOPEKYIICH CTalM U TBEPABIX CIIaBoB. [Tuibl mo meramry. @pe3ssl ¢ 3a-
THUIOBAHHBIMU 3yObSIMH U UX KOHCTPYKTHBHBIC 0COOCHHOCTH. BB1OOp umcna 3yoneB. OdopmiieHue 3yda
10 apXUMe0BOM crimpanu. OnpezeneHne pa3MepoB BIIAJUHBI MEXKTy 3yObSIMHU B 3aBUCUMOCTH OT YCIOBUI
3aThUIOBaHUS. MeTO/bl 3aThIJIOBAaHMS B 3aBUCUMOCTU OT PopMbI mipoduis aeranu. Opessl ¢ MOJI0KUTEb-
HBIM TEPEIHUM YTJIOM HAKJIOHA PEXKYIIEH KPOMKH M KOPpPEKTUpOBaHWE UX mpoduiiss. KOHCTpYKTUBHEIE
0CcoOeHHOCTH COOpHBIX ¢pe3 u (Ppe3, OCHAIICHHBIX HEMEPETAunBACMBIMH IIJIACTUHKAMH W3 TBEPIIOTO
CIUTaBa, MHHEpaTOKepaMuku, Habop pe3. @pesbl, OCHALIIEHHBIE CBEPXTBEPILIME MaTepuanamu. [Iporpec-
CHUBHBIE KOHCTPYKIIUU (pe3, 3P(HEKTUBHO MPUMEHSIEMBIX Ha MPOU3BOJACTBE, KOHCTPYKIIUU (hpe3 GupMbI
Sandvik Coromant u apyrux 3apyO0exHbIx GupM. TexHHUecKre ycloBHs Ha U3rotoienue ¢pes. Mznoc
¢bpe3 1 BOCCTAaHOBIIEHUE MX PEKYILIUX CBOWCTB. PanmoHanbHble yCIOBUS SKCIUTyaTalluu (ppesbl.

Pa3znean 8. Ilporskku. HasHaueHue m BUABI IPOTSKEK, MaTepuan HpoTskeK. IIporskkn nis
Hapy>KHON M BHyTpeHHEH 00paboTku. Cxembl pe3anusi. OCHOBHBIE THUITBI MPOTSKEK JJISI BHYTPEHHEH 00-
paboTku. BeiOop reoMeTpudecKuX M KOHCTPYKTHUBHBIX 3JIEMEHTOB MPOTSHKEK OAMHAPHOW M TPYHIOBOMH
cxeM. PacyeT mpoTsikek Ha MPOYHOCTh. XBOCTOBUK. [lepenuss u 3aaHs4 Hanpasisonye. Pexyias u ka-
mubpyromas yactu. [Ipunyck Ha mpoTsruBaHue. TonmmHaa cpe3aeMoro cios. Pacuer BmaguHbl MEXIy
3yObsimu. BrirnaxuBatoiue 3yObs. TexHMuecKrue ycIoBHs Ha U3TOTOBIIEHUE MPOTsKeK. M3HOC mpoTskek



U BOCCTAHOBJIEHUE UX PEXYIIUX CBOMCTB. KOHCTPYKTHBHBIE OCOOCHHOCTH HEKOTOPBIX THIIOB MPOTAKEK
JUIs BHYTpEHHeH 00paboTKH U UX pacdeT (MHOTOUUIMIEBBIX, 9BOJIbBEHTHBIX, IMOHOYHBIX ). [IpommBky, nx
paboTa U KOHCTPYKTHUBHBIE 31eMeHTbl KOHCTpYKIMsl HapyKHBIX MPOTSKEK M OJIOKOB M3 HUX. THIIOBBIE
KpEIUICHHUsI HApY>KHBIX MPOTSDKEK K Kopnycy. Kommuiekt mpoTspkek. ParmonanbHas sKCIuTyaTarust mpoTs-
HKEK.

Pazgen 9. UHcTpymeHT AJ1s 00pa3oBaHusi pe3b0bl. Buibl pe3p0000pa3yroniux HHCTPYMEHTOB U
ux Ha3HaueHue. Pe3p0oBbIe pe3lbl U rpedeHku. VX tunsl. ['eomeTpuueckue 1 KOHCTPYKTUBHBIE 3JIEMEHTHI.
Pe3upl ¢ HemepeTaunBaeMbIMU TUTACTHHKAMHU. Pe3Iibl A1 Hape3aHHus KPYIMHBIX pe3b0 ¢ OONBLIMM yTIIoM
oJbeMa. Y CI0BUS PALMOHATIBHOM SKCIITyaTalluu Pe3LoB U rpeOeHOK. MeTUnKy, X TUIIBl U Ha3HAYCHHUE.
KoHCTpyKTUBHBIE 3JIEMEHTBI: peKyllas M KaauOpyrolias 4acTH, YMCIO KaHaBOK, MPOQWIM pe3aHus,
HarpaBJIeHUE 3yObeB, yTOHEHHE KaIMOpyromeil yactu. Pazmepsl pe3sObl U 10MyCKH Ha e€ 31eMeHTHI. Pac-
npejeseHre Harpy3Ky Hape3aHus MeXly MeTUMKaMH B KoMmIuiekTe. OcOOEHHOCTH KOHCTPYKLIUU METUUKOB
JUIS Hape3aHUsl TOYHOU Pe3bObl, pe3bObl B TIIYXUX OTBEPCTHIX. MeTUnKH A TpyOHOU pe3rObl. [lnamey-
HbI€ 1 MAaTOYHBIE METUYUKH /17151 00pa30BaHus pe3bObl B IIAlIKaX. METYUKH A7 Tpanelen1albHON pe3bObl.
BeckanaBouHble METYMKU. METUUKH C IPEPHIBUCTON pe3b00il. MeTunku a1t KoHn4deckoi pe3bObl. Camo-
OTKPBIBAIOLIUECS METUUKN. METUUKU—TIPOTSKKU: KOHCTPYKTUBHBIE 0COOEHHOCTH. TeXHUYECKHe YCIOBUS
Ha U3rOTOBJICHHE METYMKOB. Y CJIOBHUS pAIllHOHAIHOM SKCIUTyaTallui METYMKOB. MI3HOC 1 BOCCTaHOBJIEHUE
pexymux crocodbHoctelt MeTunkoB. [lnamku, ux Ha3HaueHue u Tunbl. Kpyrible niamkyu u uX KOHCTPYK-
TUBHBIC JIEMEHTHI: TUAMETP M TOJIIMHA, YUCIO CTPYKEUHBIX OTBEPCTHUH, pexkyllas U KaInOpyomas Jya-
CTH, LIMPHUHA Iepa, TUaMeTp M PACIOI0KEHUE CTPYKEUHBIX OTBEPCTUMH, YIJIbl pe3aHusi, OTBEPCTUE IS
KPETUICHHSI ¥ PETYIMPOBaHUS TUTAIKU. Pa3Mepbl pe3bOsbl, TOMyCKH Ha M3TOTOBJICHUE Tutamek. [namku ams
KOHHUECKO! pe3b0bl. Pe3b00Hape3Hble roJ0BKY, Ha3HAUEHHE U TUIIbl. BUHTOpE3HBIE TOJIOBKY € KPYTIIBIMU
rpebenkamu. Koncrpykuus u pabora ux Ha craHkax. Kpyriibie rpeGeHKN U MX KOHCTPYKTUBHBIE 3JIEMEHTHI.
PerynupoBaHnue ronoBku Ha pasmep pe3b0bl. KOHCTpyKTHBHBIE U F€éOMETpUYECKHE OCOOEHHOCTH FOJIOBOK.
WucTpymenTs! Ui HakaThIBaHus pe3bObl. Hasnauenue u tumsl. [Ipornece HakateiBanus. CpenHuii auameTp
POJIMKa U YUCIIO 3aX0J0B pe3bObl. ["abapuTHble pazMmeps! ponuka. Hakathele mnamku [punnun paGoTel u
rabapuTHbIE pa3Mepsl Muiamek. KoHCTpyKTUBHBIC 3JIEMEHTHI Miamek. Jlonmycku Ha 3JIeMeHTHI pe3bObl po-
JMKOB U IUIallek. BausiHue nuamerpa u Matepuana 3aroTOBKHM Ha pabOTy HaKaTHBIX MHCTPYMEHTOB. Pe3b-
OOHaKaTHbBIE TOJIOBKH, UX THIBI  007acTh MpuMeHeHus. HakaTeiBaHne BHYTpeHHUX pe3b0. Pacuer u koH-
CTPYMPOBAaHUE DPACKATHUKOB. YCJIOBUS pallMOHAIBHOW SKCIUTyaTallMd pe3bOOHAKAaTHOTO MHCTPYMEHTA.
Bunst pe3s0oBbIX (ppe3, HazHaueHne. Ppe3sl AUCKOBbIE U rpedeHYaTbie, MpUHIUI paboTsl. KOHCTpYKTHB-
HbIE€ U TEOMETPUUECKUE AIIEMEHTHI. DJIEMEHTHI pe3bObl U 1OMyCKH. JluckoBble (pe3sl i Tpanenenianb-
HOU pe3bObl M 4epBsKOB. [lMcKOBbIe (Ppe3bl st OCTPOYTroIbHOM pe3bOsl. Mickaxkenue pe3bOsl pu ¢pese-
posanuu. CkopocTHOe pe3bOoHape3aHne. KoHCTpyKTHBHBIE OCOOCHHOCTH HHCTPYMEHTa. [ eoMeTpudeckue
napaMeTpsl Pe3LOB U PEKUMBI PE3aHUS.

Pasznen 10. UucTpyMeHTHI AJ1s1 00PA0OTKH IMUIMHAPUYECKUX U YePBSAYHBIX 3y0UaThIX KoJlec.
DBOJIbBEHTHOE 3alleIUIEHUE KaK OCHOBA 3yOOPE3HOro Mpou3BoacTBa. OCHOBHOE yclioBHE paboThI 3yO0uaToit
nepeaayn u TpeboBaHus K 3yOOpe3HOMY MHCTpYMEHTY. MeTonibl Hape3zaHus kozec. [IpuHunnuansHoe pas-
JUYHUe METOJ1a KOHTYPHOU 00paboTku U MeToa orubanus. McxomHbIi KOHTYp 3y0uaroil peiiku. YTom 3a-
LIETJICHUsI ¥ yTOJl 1aBJIeHUs 9BOJIbBEHTHI. [lapaMeTpsl 3auennenus. KoppurupoaHnue Kojiec U €ro cBsi3b ¢
3y0Ope3HBIMH HHCTPYMEHTaMU. AKTHBHAs YacTh MPOQHIIS U IepexoiHble KpuBble. OCHOBHBIE TUIIBI 3y00-
PE3HBIX MHCTPYMEHTOB Ul LIMIMHAPUYECKUX KOJIEeC M 00JacTh UX NMpUMEHEeHMs. J[aHHble IO TOYHOCTH,
IPOU3BOIUTENIFHOCTH M SKOHOMHUYHOCTH OCHOBHBIX 3yOOPE3HBIX HHCTPYMEHTOB. IHCTPYMEHTHI /7151 KOH-
TYpHOU OOpaOOTKHU: IMHWCKOBBIC U TMAJIbIIEBBIC 3yOOpe3Hbie (pe3bl, 3y001010€KHBIE TOJIOBKH, TIPOTIKKH,
T OBaIbHBIE KPYTH, 00JacTh UX TpUMeHeHHs. KOHCTPYKTUBHBIE 0COOCHHOCTH IUCKOBBIX U MAJIBIIEBBIX
dpe3. KommiektHocTh (hpe3. Onpenenerue npoduist hpes paznuaabiMu MeToaMu. OCOOEHHOCTH IMOCTPO-
eHust npoduiist ppes it Manbix yrcen 3yoseB. [Ipunuun paboTsl 3y0onon6exHo rooBku. KoHeTpyKIius
TOJIOBKM U PE3IOB JIJIi KOHTYpPHOU 00paboTku. 3yOope3Hbie TPeOSHKH, TPUHITUIT CTPOTAHUSI, UX THUIIBIL.
KoHCTpYyKTHBHBIE 37IeMEHTHI IPSAMO3YObIX rpeOeHOK. YTibl pe3anus. DaHnkupoBaHue NpopuiIs rpeOCHKH.
Yepasianbie 3y0ope3Hbie (hpesbl, MpUHIUI 3y0odpe3epoBanus, ux TUMbL. ['abaputHbie pazMepsl (pes. Die-
MEHTHI Pe3b0bl YepBsKa U 3JIEMEHThI BUHTOBOM KaHaBKU. Pa3mepsl 3y0a u Bnaaunel. Yucno 3yobeB. Benu-
YHMHBI 3aThJIOBAHUA. YTIbl pe3aHus. [IpuunHbl IOrpeHocTel 371eMEHTOB (pe3bl U BIUSHUE UX HA MPO-
b 3y6a Hapesaemoro kosieca. Ommubka B mpoduiie 3yda ppe3sl Kak OUH U3 BaKHBIX HCTOUHUKOB T10-
rpemHocTei npoduis 3yda kosec. HeBO3MOXKHOCTD ocymiecTBiIeHHs (Ppe3bl Ha Oa3e IBOJBBEHTHOTO, KaK



OCHOBHOTO uepBsika. [IpubirkeHHbIe METOIbI MPOPIIUPOBAHUS: 10 HOPMAIBHOMY CEUEHHIO 0€3 KOppeK-
TUPOBKH yTJia IPOUIIS; TO e C KOPPEKTUPOBKOIL; 10 oceBoMy ceueHHI0. OLeHKa 3TUX METOJIOB M PEKO-
MEHJALNU 0 UX NpuMeHeHnto. DnaHKupoBaHue Mpoduis U ero 3HaYeHue A paboTel Konec. JJomycku
Ha 3JIEMEHTHI KoJiec. MeTo bl TPOBEPKH 3JIEMEHTOB YepBsIUHBIX Kosiec. COOpHbIe uepBsiuHbIe (hpe3sl. TBep-
nocriaBHble Gpe3bl. MenkomoayabHbIe (hpe3bl. @pe3bl ¢ YMEHBIIEHHBIM YIIIoM npoduiist. Opessl ¢ nepe-
MEHHOH BBICOTOM M TONIIMHOM 3yOheB. UepBsuHble (pe3bl A YepBAUHbIX Kosec. OCOOCHHOCTH UX KOH-
cTpyupoBaHus. Pacuer npoduis ¢ppes 11 4epBIUHBIX KOJIEC B 3aBUCUMOCTH OT BH/1a OCHOBHOTO YepBsKa
(apxumeioBa, 3BOJILBEHTHOT0, KOHBOJIOTHOTO0). MHOTr03ax0HbIe (pe3bl U uX ocobeHHocTu. dpesbl — Jie-
Tydkd. YepBsSUHbIE 1IEBEPHI, UX KOHCTPYKTHUBHBIE ocoOeHHOCTU. TpeboBaHue Kk (pe3am A 4epBIUHBIX
JEMUTENBbHBIX Map. 3yoopesnbie nonosku. [Ipuanun 3y001010aeHUs, THIBI 107I05IKOB. KOHCTpYKTHBHBIC
AJIEMEHTHI MPSAMO3YObIX 100sKOB. J{0n0sIK, Kak KOpperupoBaHHoe Koseco. @opma 60KOBOI MOBEPXHOCTH
3y0a nonbska. J[oa0sk Kak peXyIlmui HHCTPYMEHT. YTJIbI pe3anus. BiusHue nepeanero yria Ha mpoduiib
3y0a nonbdsika. O6ocHOBaHUE BEIOOpA BETMYMHBI CMEIEHUs MPpoduits 1on0sika. 3aocTpeHue 3yoa 100ska.
WnTepdepenius npodueii ¢ nepexoqHbIMu KpuBbIMU. DIIaHKUPOBaHKUE, METO/IbI U €0 3HAUEHUE NI pa-
60THI KOJIeC. MeTOobl MPOSKTHUPOBAHHUS JAOJIOSKOB B 3aBUCUMOCTH OT UX HazHadyeHus. Jlomycku Ha siie-
MEHTBI JOJOSIKOB U APYrue TEXHUYECKUE YCIOBHS Ha MX M3TOTOBIEHHE. MeToNbl MPOBEPKHU AJIEMEHTOB
no70sKoB. Jlpyrue THMBI JOJOAKOB (U1 KOCO3yOBIX, IIEBPOHHBIX W BHYTPEHHETO 3allCTIJICHUS KOJIEC).
[leBepsl, NPUHIUT IEBUHTOBaHUs, TUIIBI. [IleBUHrOBaHNE KaKk TPOU3BOUTENbHBIN, TOUHBIA U SKOHOMUY-
HBI METOJI OKOHYATEeIbHOM 00paboTku 3y04aThix Kosiec. KOHCTpYKTHBHBIE 3JIEMEHTHI JUCKOBBIX IIEBe-
poB. Pacuer s1eMeHTOB JUCKOBBIX 1IeBepoB. [IpoBepka BOZMOKHOCTH MPAaBUIHLHOTO 3allEIJIEHNS Taphl KO-
Jec, MoAJeKalluX MIEeBUHTOBaHMIO. J[OMYCKM Ha 3JI€MEHTHI LIEBEPOB M METOBI UX MpoBepku. [pyrue
THUIIBI HIEBEPOB (ISl METKOMOYIBHBIX U KPYITHOra0apUTHBIX Kosiec) IHCTpyMEeHTHI [J1 Hape3aHusl KOoJiec
I0]] IIEBUHTOBaHHUE.

Pa3znen 11. UHCTpyMeHTHI 1J1sl 00PadOTKH KOHUYECKHUX 3y0UaThIX Kojec. OCOOCHHOCTH KOHH-
YEeCKHX KOJIEC C MPSIMBIMHU KPUBOJIUHEWHBIMHU 3yObsiMu. [Tpuniun 3anermienus kojuec. Peser kak 3y0 BooO-
pakaeMoro IJI0CKOro Koyieca. THUIBI MIOCKUX KOJIEC U UX 3HaUEHUE I KOHCTPYKIIMH CTaHKa U UHCTPY-
MeHTa. Pe3nbl 3ydocTporainbHbie 11 00paboTKH MPSIMO3yObIX KOHUYECKHX KOJIEC, UX THUITbI B KOHCTPYK-
THUBHBIC 0COOCHHOCTU. BBIOOp KOHCTPYKTHUBHBIX 3JIEMEHTOB. Dpe3bl OOJBIIOTO AuamMeTpa, 00padaThiBato-
M€ BIaJUHBI MEXAY 3yObsiMH MpsiMO3yObIX KoJiec. [lorpemnoctu B npoguie 3yObeB KoJiec, Hape3aHHBIX
¢dpe3amu. O6acTh NPUMEHEHUS 3TOr0 METOAA, TOYHOCTh M MPOU3BOIUTENBHOCTE. Pe3110BbIE TOJIOBKU AJIs
00pabOTKH IPAMO3yOBIX KOHUYECKUX Kosiec. KOHCTpYKTHBHBIE 0COOEHHOCTH PE3LOBBIX TOJIOBOK U BHIOOP
UX KOHCTPYKTHBHBIX 3JIEMEHTOB. Pe3110BbIe TOJI0BKH KPYrOBOTO 3alleTICHUs AJi 00pabOTKU KOHUYECKUX
KOJIEC C KPUBOJIMHEHHBIMH 3yObsiMu. [IpenMyIecTBO KpyroBoro 3amenjeHus U pe3lOBbIX T'OJOBOK IO
CPaBHEHHUIO C IPYTMMH MeToJamMH. Pe3lioBble TOI0BKH, TUIIBI, pa3Mepbl, 00JacTh IpUMEHEHUs. TeopeTu-
YeCKHe OCHOBBI KPYroBOTO 3alleruieHusl. MeTo/bl Hape3aHusi KOHWYECKHX KoJjec. Y CTaHOBKa PEe3loB ro-
JIOBKH T10 OTHOIIEHUIO K 3ar0TOBKE Ha 3y0ope3HoM TaHke. [IpousBoacTBeHHbIl KoHYC. [IponsBosiiee ko-
aeco. Cucrema HOMEpOB pe3loB. JlnaronanbHoe kacanue. Ornpeenenue IoMpaBokK Uil YCTPaHEHUs JHa-
roHajgbHOro Kacanusi. Koppekuusi paanycoB pe3loBbIX ToyioBoK. OrpesaeneHune MOoJ0KeHUs LeHTpa To-
noBku. Hapesanue kosec nonyoOkaTHbIX niepead. Pazmuunbie Moaudukanum MeTo1a Hape3aHus KOHUYe-
CKHX KOJIEC MO MPUHIUIY KPYTrOBOTro 3aleruieHns. MeTo Hape3aHust KoJieC 171l MEJIKOCEPUITHOTO MPOou3-
BoJIcTBa. UepBsuHble Gpe3bl A1t 00pabOTKH KOHUYECKUX KOJIEC ¢ KPUBOJIMHEWHBIMU 3yObsIMHU, paboTaro-
1€ Mo NPUHLKITY NAIJIOUIHOTO 3anerieHus. [IpernmyecTBa 1 HEIOCTaTKU ATOTO METOA IO CPABHEHUIO
C METOJIaMH KpyroBoro 3anemieHus. O61acTb npuMeHeHHs YepBSUHbIX ¢pe3. [IpuHimn Hape3anus Koiec
yepBsiyHOM (pe3ori. KoHCTpykTuBHBIE 351eMeHTHI ¢pe3. HapesaHme KOHMUECKHX KOJEC C MPSIMBIMU
3yObsSIMU TUCKOBBIMH Mpo(UIbHBIME (pe3aMu Ha pacTodyHbiX craHkax ¢ UITY. Kunemaruka mporecca.
Ocob6ennoctu npoektupoBanus npoduist ¢pes. [lorpemroctn 06paboTku mpodwist BnaauH. Metoauka
KOHTPOJIS

Pa3znen 12. UHcTpyMeHTBI, paGoTarolue Mo NPUHUMIY OTH0AHUS HEIBOJIbBEHTHBIX NMpodu-
Jeil. 3HaueHue Meroja OorubaHus Ui HEIBOJIBBEHTHBIX Mpodwiell. TUMBI MHCTPYMEHTOB: 4YepBIYHBIC
dbpe3bl, 1010sKH, yanieyHble pe3ibl. OCHOBHBIE MOJOXKEHUS METOa OTMOAHMS U UCIIOIb30BaHUE UX IS
npodmimpoBanus. Mcxoqusle qaHHbIe Ui ONpeeeHus 3yObeB HHCTPYMEHTOB. I 'paduueckue u aHanu-
THYECKHE METOIbI MpoduinpoBanusi. BeiOop paamyca HavanbHOW OKPYKHOCTH 00pabaThiBaeMOM JETaIH.
OmnpeneneHue BeTUYUHBI EPEXOAHBIX KPUBBIX. 3aME€HA TEOPETUYECKONW KPUBOM JyraMu OKpPYXHOCTEH C
1EJIBI0 00JIETYCHUS TIPABKKU Kpyra npu nutrudoBaHuu mpoduist 3yObeB ¢pe3bl. BoIOOp KOHCTPYKTHBHBIX



3JIEMEHTOB YepBSUHBIX ¢pe3. Jlomycku Ha 3ieMeHThI Ppe3bl 1 KOHTPOIb uX. Moaudukarus dhpes s He-
ABOJILBEHTHBIX MPO(dUIIeH, UX Ha3HAUYCHHUE O0JacTh MpuMeHEeHUs. Jlon0sIKY s BaJIMKOB C MPSMOIUHEH-
HbIM TipoduiieM. lonOsiku st aetaneid paconnoro mpoduis. Pesibl, paboTaroriie mo MeToay orubanus.

4.3 JlabopaTopHbie padoThl

Ne JIP Ne HaumenoBanne nabopatopHbIX padboT Koz-0
paznena 9acoB
1 5 W3yuenue cBepi pa3IMyHOTO THITA U HA3HAYCHUS U HCCIICJOBAHUE )
TCOMETPHUCCKUX MAapPaAMETPOB CIIUPATBHBIX CBEPII
> 6 W3yueHne 3eHKepOB Pa3InIHOTO THUIIA ¥ HA3HAYCHUS M UCCIICIOBAaHUE ’
T€OMETPUUYECKUX MapaMeTPOB
3 6 W3yuenne pa3BepTOK pa3IMuHOTO THITA U HA3HAYCHHS U HCCIICIOBAHNE ’
T€OMETPUUYECKUX MapaMeTPOB
4.5 6 Wzyuenne ¢pe3 pa3nuaHOro THUIA U Ha3HAYCHHSI U MCCIICIOBAHHE 4
T€OMETPUUYECKUX MapaMeTPOB
6 7 Nzyuenue KOHCTPYKLMH NPOTSIKEK A1 00pabOTKN BHYTPEHHHUX ’
MOBEPXHOCTEH M KOHCTPYKTHUBHBIX MTAPAMETPOB MPOTHKEK
7 3 Nzyuenne hopmoobOpazoBanus pe3pObl. OCOOCHHOCTH KOHCTPYKIIHH 5
METUYUKOB, UCCIICAOBAHNE TEOMETPHIECKUX MTaPaAMETPOB METYHKOB
8 9 [TpoekTupoBaHye CTAHOYHBIX PUCIIOCOOICHUN 2
Htoro 16
4.4 IlpakTHyeckne 3aHATHS (CEMHUHAPBI)
Ne 3ansaTus Ne Tema Kos-B0
paznena 9acoB
OpraHu3anys HHCTPYMEHTAIBHOTO 00ECIIEYeHHUs CTaHAaPTHBIMH
1 3 WHCTPYMEHTOM M OCHACTKOM U CICIUATbHBIMA HHCTPYMEHTOM H 2
OCHACTKOMN
’ 4 CucreMa npOCKTHPOBAHUS, HHICKCAIIUU U TPUMEHSIEMOCTH )
CIIEIMAIBHOTO PEXKYIIETO U MEPUTEIILHOTO HHCTPYMEHTA
3.4 4 HNHCcTpyMeHTaTbHO-Pa3IaTOYHbIC KIIAJI0BBIC B 4
’ MEXaHOCOOPOYHBIX IeXax
5 6 4 [leHTpaJIbHBII MHCTPYMEHTAJIBHBIN CKJIAJ U €0 POJib B CUCTEME 4
’ WHCTPYMEHTAILHOTO O0eCTIeUeHUs
7.8 3 Pacuertsl, cBsI3aHHBIE C TPOCKTHPOBAHUEM OTACIHHBIX BUIOB 4
WHCTPYMEHTOB
Bcero 16
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2. becrutatnast 6a3a manabix ['OCT (https://docplan.ru/). JlocTym cBOOOIHBIA.

5.4.2 TemaTnueckue npodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(pOPMALMOHHBbIE CTIPABOYHbIE
CHCTEMBI

1. Coto3 mammnoctpoureneit Poccun (https://soyuzmash.ru/)

5.4.3 DyieKTpOHHBbIE OMOJINOTEYHbIE CHCTEMbI

1. OBC «YuuBepcurerckas 6udnuoreka onnaita» (http://www.biblioclub.ru/). ITocne perucrpammu
JIOCTYTI BO3MOJKEH U3 JIF000H TOUkHu ceTu MHTEepHeT.

2. OBC «Jlanp» (http://e.lanbook.com/). ITocie perucrpanuu JOCTYI BO3MOXKEH U3 JTI000M TOUKH
cetu MHTEpHET.

5.4.4 lonosHuTebHble UHTEpHET-pecypchbl

1. bank pedepaToB, TUIIOMBI, KypCOBBIE paOOThI, COUMHEHHMS, TOKIAIbl (Www.bestreferat.ru)
2. DHIMKIoNeaus 3HaHuil (www.pandia.ru)

5.5 IIporpamMHoe o0ecneuyeHne, npogeccnoHanbHble 0a3bl JAHHBIX U MH(OPMALMOHHbIEC
CIIPaBOYHbIE CHCTEMBbI

Tun nporpaMMHOTO
obecrnieueHus
OmneparmonHas cuctema | Microsoft Windows | [Toxmucka Open Value Subscription — Education

Haumenosanue Cxema JIMIEH3UPOBAHUS, PEKUM JI0CTYIIA




N . . Solutions (OVS-ES) no gorosopy Ne 3B/20 ot

OducHbIif akeT Microsoft Office 01.06.2020 1.
Bbecnmataoe I10,

Mnreprer-Gpaysep Google Chrome http://www.google.com/intl/ru/policies/terms/
MynbTUMe TUITHBIHA Windows Media SIBnsieTcss KOMIIOHEHTOM OTIEPAIIMOHHON CHCTEMBI
ieep Player Microsoft Windows
[IpocmoTp u evartsb daii- becninatnoe 110,
noB B popmare PDF Adobe Reader http://www.adobe.com/ru/legal/terms.html
CucremMa aBTOMaTU3UPO- JIuuien3us mo rocyaapCcTBEHHOMY KOHTpakTy No
BAHHOT'O IIPOEKTUPOBA- KOMIIAC-3D 20/11 ot 07.06.2011 1., ceTeBOl KOHKYPEHTHBIH J10-
HUS CTyN

6 MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue TUCIHIINHBI

VYuebHas aynauTOpHs A MPOBENEHUS 3aHATHH JEKIIMOHHOTO THIMA, MPAKTUYECKHX pPadoT, A
IIPOBEJCHUS T'PYNIOBBIX M WHAMBUAYAJIBHBIX KOHCYJIBTALUN, TEKYILErO KOHTPOJIA M MPOMEKYTOYHOU
aTTecrauuu. B ayauropum uMeeTcsl NEpCOHANbHBI KOMIBIOTEP C YCTAHOBJIEHHBIM JIMLIEH3HMOHHBIM
IIPOrpaMMHBIM 00€CIIe4eHUEM U MyJIbTUMEINITHOE 000pyJ0BaHuE (IIPOEKTOP, IKPaH, 3BYKOBbIE KOJIOHKH).
JlanHoe 000py10BaHNE aKTUBHO MCIIOJIB3YETCS IPU MPOBEACHUH JICKITMOHHBIX 3aHATHH.

[TomerneHus 17151 CaMOCTOSITEIHFHOM pabOThI 00YUYaAIOIMIUXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOH,
NOJKIIOUeHHOH K ceTn «MHTepHeT», W obecledeHueM AO0CTyNa B DJIEKTPOHHYIO HH(OpMaIMOHHO-
obpazoBarenbHyIo cpefy OpcKoro ryMaHUTApHO-TEXHOJIOTHYECKOTo HHCTUTYTA (dhunuana) OI'Y.

Jlnst mpoBeieHus1 Ta00paTOPHBIX 3aHATUIN MpeIHa3HaueHbl KOMIBIOTEPHBIN KJIacC U J1abopaTopuu
Ka(eappl MAIIMHOCTPOEHUSI, MAaTEPUAJIOBEICHHUS 1 aBTOMOOUIIBHOTO TPAHCTIOPTa. AYAUTOPUHN OCHALIEHBI
7a00paTOpPHBIM 00OPYAOBAaHMEM: METAIJIOPEKYIIUE CTaHKU — 3aTOYHOHM, CBEpIMJIBHBIN, (pe3epHBbIid,
YHUBEPCAIBHO- (PpE3epHBI METAIUIOPEKYIINUN HHCTPYMEHT (pe31ibl, MPOTKKH, (Ppe3bl, CBEpIIa, METYUKH,
T OBaIbHBIC KPYTH, a0pa3uBHbIE MaTepHAalIbl), U3MEPUTEIbHBIN HHCTPYMEHT.

Bce nepeuncienHble ayIMTOPUM OCHAILEHbl KOMIIEKTAMU YYEHUYECKOH MeOeH, TEXHUUECKUMHU
CpeAcTBaMu 00y4eHHUs, CIyKaIUMH [T IPEACTaBIeHHs yueOHO nH(opMaIiy 60JIbIION ayTUTOPUN.



