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1. ITacnopT ¢oHIA OLIEHOUYHBIX CPECTB

1.1. ObaacTh NpUMeHeHus!

®onn  omneHouHblx cpenctB  (POC) mnpenHasHayeH JUisi KOHTPOJII W OLIGHKH

00pa3oBaTeNbHbIX JOCTHXKEHUU CTYACHTOB, OCBOMBIIUX MpOrpamMMmy Y4e€OHOW AMCIUILIMHBI
«[Ipomeccel u omnepanuu (GopmooOpazoBanus». COAEPKUT KOHTPOJIBHBIC MaTepUANBI IS

IIPOBEACHUA TEKYHIETO KOHTPOJIA n HpOMe)I(YTOqHOﬁ aTTcCTalnun B

dbopme
maddepeHmpoBaHHOTO 3a4€Ta, U METOIUYECKHE MAaTePHAJIbl, XapaKTePU3YIOIINE TOKA3aTeN U
KPUTEPHH OLICHUBAHUS PE3YIHTaTOB OOyUCHHUS.

@®OC pazpaboraH Ha OCHOBE NOJOXCHHH OCHOBHOW 00pa30BaTENbHOW MPOrpaMMBbI
15.03.05 obecrnieueHue

((KOHCTpYKTOPCKO-TeXHOJ'IOl" NYCCKOC MAaIHHOCTPOUTCIIbHBIX

HOPOM3BOJACTBY», MNpodmiIs MNOArOTOBKM «TeXHONOrus MalIMHOCTPOEHUS» (KBAJTU(pHUKALHS
(crenenp) «OakanmaBp») U paboueil nmporpammsl yueOHOU nuciuminabl «lIpomeccsr u onepanun

dbopmooOpazoBaHUs.

1.2. KonTpo/mmpyeMble KOMIIETEHIMH

Komnemenuyuu, popmupyemeoie 6 npoyecce usyuenun OucyuniuHsl

B cootBercTBHH C O6pa3OBaTeJ'H>HOI\/'I HpOFpaMMOﬁ HOATOTOBKHU 6aKanaBp0B Io

HaIpaBJICHUIO

15.03.05

«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE

oOecrieuenne

MAaIlIMHOCTPOUTECIILHBIX ITPOU3BOACTBY, HpO(l)I/IJ'[ﬂ IOATOTOBKHU «Texnomorus MAalIMHOCTPOCHU S

B PE3YIbTATC HU3YUYCHHUA JUCHUIIJIMHBL

«IIponeccel

u omepanuu  GopMooOpa3OBaHU

O6yanOIHHﬁCH AOJIKCH OBJIAZICTH CIICAYHOIIUMHA KOMIICTCHIIUAMU.

2. [IporpamMa onleHMBaHUS KOHTPOJIMPYEMbIX KOMIIeTeH M

Kommereniun

TpeGoBanus
PO eCCHOHATBHBIX
CTaH/IapTOB

IInanupyemMsble pe3ynbTaThl 10 KOMIETEHIUAM
¢ yueToM TpebGoBaHHi podcTaHIapTOB

IIK-1. Criocoben
BBIIOJIHATH

TCXHOJI OFI/I'—IGCKYIO
MOATOTOBKY
MIPOU3BOJACTBA JeTaleh
MalIMHOCTPOEHUS

IIK-5. Criocoben
y4aCTBOBAaTh B

Heo0xoaqumpble 3HAHMS:
Metoauka pacueTa cui
pezanust; (I1C 40.052)
MeTtoauku onpeeneHus
pPEXUMOB 00pabOTKH;
(IIC 40.013)

Mertoanka BeIOOpa
TEXHOJOTUIECKIX
PEKUMOB
TEXHOJOTUIECKIX

3HaTth:

31 — ®uznueckre OCHOBBI H3HOCA U
MIPOYHOCTHU PEKYILIETO HHCTPYMEHTA;

32 — OcHOBHBIE MeTO/1bI (POPMOOOPA3OBAHUS
33 — O6uiMe 3aKOHOMEPHOCTH MpPEBpaILleHUs
cpe3aeMoro npu o0paboTKe CIIOS B CTPYKKY;
34 — 3aKOHOMEPHOCTH TEIJIOBBIX SIBJICHHUI B
30HE pEe3aHus;

35 — TeopeTudeckrue OCHOBBI BBIOOpA
ONTHUMAIILHBIX PEKUMOB PE3aHUS U




Kommerennun

TpeboBanus
po(hecCHOHATBLHBIX
CTaHJAPTOB

[Tnanupyemble pe3ynbTaThl 0 KOMITCTSHIHSM
¢ yueroM TpeboBaHuil mpodcTanapToB

pa3paboTKe MPOEKTOB
U3IeIni
MaIIHHOCTPOEHUS C
Y4€TOM MEXaHUYECKHX,
TEXHOJIOTHYECKHX,
KOHCTPYKTOPCKHX,
IKCIUTyaTaI[MOHHBIX,
JCTETHUYECKUX,
YKOHOMUYECKUX U
yIpaBIeHYECKUX
napaMeTpoB

OIIK-8. Cnocoben
y4acTBOBaTh B
pa3zpaboTke
0000IIEHHBIX BAPUAHTOB
pelieHus mpobiem,
CBSI3aHHBIX C
MaIIHnHOCTPOUTEITLHBIMHU
IPOM3BOJICTBAMH,
BBIOOPE ONTHUMATBHBIX
BapHaHTOB
MIPOTHO3UPYEMBIX
IIOCJIEICTBUM

pelIeHns Ha OCHOBE MX
aHaim3a

onepauuii U3roTOBJIEHUS
JeTajied MallluHO-
CTPOEHUS HU3KOMN
cnoxuocty; (ITC 40.031)
[TapameTpbl U peKUMBI
TEXHOJIOTUYECKHUX
IIPOLIECCOB
W3TOTOBJICHUS JIeTasiel
MalIuHOCTPOCHUS
Hu3ko# cinoxuoctu; (I1C
40.031)

Heo0xoaumble ymMeHus:
Br16upaTh TEXHOJIOTH-
YECKHUE PEKUMBI
TEXHOJIOTHYECKUX
onepauuii U3roTOBJIEHUS
aeTajed MalIuHo-
CTPOEHUS HU3KOMN
cnoxuocty; (ITC 40.031)
PaccuuteiBaTh cuity
pesanus; (I1C 40.052)

Tpyaosble 1elCTBHSA:
YcraHoBIEHNE PEKUMOB
o6padotku; (I1C 40.013)
Hasznauenue TexHonoru-
YECKUX PEKUMOB
TEXHOJIOTHYECKUX
Omepaluii U3roTOBIECHUS
JleTalieid MalluHo-
CTPOEHUS HU3KOMN
cnoxnocty; (I1IC 40.031)

orpeneneHus: 00padaTbIBAEMOCTH MaTEepPHUaIOB
36 — [TapameTpsbl U peKUMBI TEXHOJIOTMYECKHUX
IIPOLIECCOB PE3aHusl, CUJIbl pE3aHus;

37 — TeXHUKO-?KOHOMHYECKHE MapaMeTPhbI
00paboTKK MaTepUaIOB PE3aHUEM;

38 — Bausinue paznudHbix (aKTOPOB Ha M3HOC
U CTOMKOCTh PEKYIIET0 HHCTPYMEHTA,
CIocOoObI OBBIIICHUS] CTOMKOCTH.

YMmern:

VY1 — Beibupats MaTepual pexyliei 4acTu
UHCTPYMEHTOB;

V2 — Onpenensars cuiibl 1 MOLITHOCTD IIPU
pe3aHuy;

V3 — PaccuuthiBaTh (ONpPEEIATh)
palMOHAIbHBIN PEKUM PE3aHUS B KAKJIOM
KOHKPETHOM CIIy4ae pa3INuHbIMU CIIOCOOaMHU.
V4 — [Ipon3BOaUTh pacuyeT TEXHUKO-
SKOHOMHUYECKHX IIapaMETPOB Iporecca
pe3aHusl.

Baagern:

B1 — HaBbeikamu pacyera 1 Ha3HAYCHUS
PEKUMOB IIPU PA3IUYHBIX BUAAaX 00pabOTKH;
B2 — [Ipunuunamu BeIOOpa reOMETPUUECKUX U
KOHCTPYKTUBHBIX IIapAMETPOB U PaCUETOB
HEKOTOPBIX TUIIOB HUHCTPYMEHTOB;

B3 — MeTtonamu pacdéra napameTpos
dhopmMooOpazoBaHUs ISl MOTYyUEHUS U3CIIUNA C
3aJJaHHBIMH KaUECTBEHHBIMU IIOKA3aTENSIMHU C
MUHUMAaJIbHBIMU 3aTpaTaMu Ha UX
OCYIIECTBIICHUE

B15. ®opmupoBanne
IICUXOJIOTHUECKONU
TOTOBHOCTH K




Kommnerennuu TpeboBanus

po(hecCHOHATBLHBIX
CTaH/IapTOB

[Tnanupyemble pe3ynbTaThl 0 KOMITCTSHIHSM
¢ yueroM TpeboBaHuil mpodcTanapToB

npoecCHOoHATBLHOM
JeATEeIBHOCTH 110
n30paHHoOH npodeccuu

B16. ®opmupoBanue
KYJIbTYpbI
HCCJIEIOBATEIbCKOM U
VHKEHEPHOU
JIESITEIbHOCTH

2.1. OueHo4HbIe cpeCTBA Pe3yJIbTATOB 00y4eHUs

[lepeueHs TIaHUPYEMBIX HaumenoBanue Conepxanue

pe3yabTaTOB OOYUEHUS 110 OIICHOYHOTO

JUCITUTLINHE Martepuana

V4 — IIpou3BoauTh pacuer [IpakTnueckas [Ipoiitu Tect Ne 1. OCHOBBI KHHEMATHKU

TEeXHUKO-3KOHOMHUYCCKUX pabora pe3aHusi, FeOMETPUIECKHE TapaMeTphbl

MapaMeTpOB MPOLIECCa PE3AHHS TectoBoe PEXKYIICH YaCTH U KIIACCUPUKALIUS
3a/IaHHe BUJIOB 00pabOTKHU pe3anueM. BriOpathb

32—OCHOBHBIE METOIbI
dhopmMooOpa3oBaHUs 3arOTOBOK
35— TeopeTnyeckue OCHOBBI

Bomnpocsr pis
MHOJATOTOBKH K

IIPaBUJIbHBIN OTBET.
BoimonHuTh npaktuueckyro padbotryNel.

9K3aMEHY. Haznauenue pe:xxuMoB pe3aHus npu

BLI60pa ONTUMAJIBHBIX PECKUMOB MATUHIAPHUIECCKOM (l)peg,ep()BaHHH,

pe3aHus U ONpEIEIICHUS Bri6op Tumna u pazmepa ¢pessl. Beioop

00pabaTbIBa€MOCTH MaTEpHAaIOB MaTepualia pexyuieil 4acTu Gpessr.

37— T eXHIKO-7KOHOMITUECKHE Bb160p reoMeTpru4ecKiX 3JIEMEHTOB.
Br16op criocoba dpesepoBanusi.

napameTpsl 00paboTKH
Haznauenue pexuma pesanus. [Iposepka

MATCpHANIOB Pe3aHUCM. BBIOpPaHHOTO peXUMa pe3aHus. Pacuer

Y1 — BeiOupats Matepuan BPEMEHH BBIITOJTHEHUS ONEPALIAH.

peXyllend 4aCTH HUHCTPYMEHTOB; TexHUKO-3KOHOMHUYECKas

B2 — I[Ipunnunamu BeIOOpa 3¢ (EKTUBHOCTB.

TreOMETPUUECKHX H BbInonHuTE npakTHuecKyo padboTyNe4.

KOHCTPYKTHBHBIX IapaMeTPOB U H3yHenue KOHCTPYKTHBHBIX 1
TFE€OMETPUUECKUX MAapaMETPOB TOKAPHBIX

pacueToB HEKOTOPHIX TUIIOB —

MHCTPYMCHTOB, Brinonuuts nabopatopHyro pa6otyNel
u opopmuTh oTu€T. Knaccubukarms u
rEOMETPHsI TOKAPHBIX PE3LI0B.
Boinonuutk 1abopaTtopHyto padboTyNe2
u opopmuTth 0TuéT. [Tnactuueckas
nedopManus Cpe3aeMoro ciosi, ycaaka
CTPY>KKH M OTHOCUTENbHBIN CIIBUT.

31-®usnueckue ocHOBBI M3HOca | TecToBoe BoInmonHuTh npakTuyeckyo padotyNe2.

3aJlaHue Pacuerts! cocTaBisAIOMIMX CHIIBI U

Y TIPOYHOCTH PEXKYIIIETO
UHCTPYMEHTA;
33—0O0m1ue 3aKOHOMEPHOCTH

Tewmsbr pedepaToB
Bomnpocsr qs
MOATOTOBKH K

MOIITHOCTH PE3aHMSL.
BbInonHUTE npakTHuecKyto padboTyNe3.
Pacder mapameTpoB cpe3aeMBbIX CIIOEB




MIPEBPAILCHHS CPE3AEMOT0 IPU | K3AMEHY. MIPH Pa3IMYHbIX OTepausixX

006paboTKe CI105 B CTPYKKY; Pedepar. (hopmooOpasoBaHusL.
34-3aKOHOMEPHOCTH TEIIOBBIX JlaboparopHbie
. . paboThI. BbINOTHATE pakTHUECKyt0 paboTyNeS.
SBJICHUH B 30HE PE3aHUS;
36 I [IpakTuyeckue Pacuer u TabIMYHOE ONPEIEIeHUE
— 1 1apaMeIpbl M pEXUMBI paboTHI. PEKHMMOB PE3aHMs P TOKAPHON
TEXHOJIOTHYECKUX MPOLIECCOB 06paGoTke

pe3aHusi, CUJIbI pE3aHusl;
BrimoaHuTh IpakTHYecKyo padoTyNeo.
V2 — OnpeessiTh CHIBL 1 Be160op numngoBansHOro Kpyra s
KPYTJIOro Hapy>KHOTo HUTM(OBaHUS Ha
KkpyrionuidoBansHoM crtanke 3M131
METOJIOM MPOJIOJILHOM 1M01aYu Ha
IPOXOJ], Bajia C

MOIIIHOCTh NP PE3aHUU;
V3 — PaccunThiBaTh
(ompenensTs) pauoHaIbHBIN

PEKUM PE3AHNA B KAKIOM pasMepaMy U TEXHOJOTUYECKUMHU
KOHKPETHOM CJIydae TpeGOBAHUAMM, YKa3aHHBIMU B
Pa3IMYHBIMH CIIOCOOAMH. BapMaHTaX 3aJaHH.

Pacuer pexxumoB 00paboTKHU ¢
OIIpEIETICHUEM OCHOBHOTO
TEXHOJOTUYECKOTO BPEMEHHU.

B1 — HaBbikamu pacueta u
Ha3HAYEHUs PEKUMOB IIPU

pa3IMYHBIX BUIAX 00PaOOTKH;
Boimonuuts 1abopaTtopHyto padboTyNe3

B3 — Merogamu pacuéra 1 ohopMuTh 0TYET. OnpeieneHne CHil
napameTpoB (opMOOOpa3OBaAHHS pe3aHus IpH TOYCHUH.

JUIsL TIOJTYYEHHUS U3JIETUI € BeimonmauTs 1abopaTopHyto padoTyNed
33JJaHHBIMU KQU4E€CTBEHHBIMU u opopmuth oTuéT. KoHTpOIH U
MOKA3aTEeISIMU C JTMarHOCTHKA MPOoIlecca MEXaHUUECKON
MHUHUMAJIbHBIMHU 3aTpaTaMi Ha 00paboTKH.

HX OCYHICCTBJICHUC

2.2. Kputepuu u mkajia oueHUBaHUsI

JIns1 OUEHKM TOCTUKEHUI CTYJIEHTAa UCIIOJIb3YETCSl PEMTUHIOBast CUCTEMa OLEHOK. ToroBas
OIIEHKA MPECTABISAET CO00I CyMMY 0aJTOB, 3apa00TaHHBIX CTYJIEHTOM IIPH BBHIMOJTHEHUN
3aJ]aHUM B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS, U BBICTABIISETCS B COOTBETCTBUU CO

CIIEYIOLIEN IIKAJION:

Cymma
O1eHka 1o 0aJlIoB 10 OrneHka
I'papanus
5- 0amnpHoM mkane | gucuumiuH | (ECTS)
e
5 Omauuno — OnecTsue pe3yabTaThl C
90-100 A
OMIIUYHO HE3HAYUTEIIbHBEIMHA HEJ0YETaMHU

4 85-89 B Quenb X0pouio — BBILIE CPETHETO YPOBHS, C




xopouwio HEKOTOPBIMH HEJOYETAMH
Xopowio — B 11€7I0M cepbe3Hasi paboTa, HO € PSIOM
75-84 C
3aMeyaHuit
70-74 Yooseremeopumenvno — HEMI0X0, OJJTHAKO UMEIOTCS
D
65-69 CepbE3HbIC HEAOUETHI
3
Ilocpedcmeenno — pe3ynbTaThbl YAOBIETBOPSIOT
yoosnemgopumenvro | 60-64 E
MUHHMAJIBHBIM TPEOOBaHMAM (TIPOXOIHOM Oas)
5 Heyoosnemsopumenvro — TpeOyeTcsi BBIITOTHEHHE
3HAYUTEIILHOTO 00hEMa paboThl (JINOO MOBTOP Kypca B
Heyodoeremsopumens | Huxe 60 F
YCTaHOBJICHHOM MOPSIKE, JIUOO OCHOBAHUE IS
HO
OTYHCIICHHUS )

Kpurepun ouenku pedepara:

—0aJ1 5 cTaBUTCSI, €CIIM BBIMTOJHEHBI BCE TPEOOBAHUS K HAIMCAHMIO U 3aIIUTE pedepaTta:
o0o03HaueHa npobaemMa u 000CHOBaHA €€ aKTyalbHOCTb, C/I€IaH KPaTKUH aHaIu3
pa3IUYHBIX TOYEK 3PEHUS HAa paccCMaTpUBaeMyro Ipo0IeMy U JOTHYHO U3JI0KEeHa
coOCTBeHHas MO3UIHs, CHOPMYITHPOBAHBI BEIBOJIBI, TEMA PACKPHITA MOTHOCTHIO,
BbIIepKaH 00bEM, COOIIIOIEHBI TPEOOBaHNUS K BHELTHEMY O(OPMIICHHUIO, JaHbI
MIPABUJIbHBIE OTBETHI HA IOTIOJHUTENIbHBIE BOIIPOCHI.

—0ai 4 — ocHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3alluTe BHIIOITHEHBI, HO MPU STOM
JOMYIeHbI HEJ0YETHL. B 4acTHOCTH, MEIOTCSI HETOYHOCTH B U3JI0KEHUU MaTepUana;
OTCYTCTBYET JIOTHUECKasi IOCIIEJOBATEIILHOCTD B CY)KJICHUSIX; HE BbIIEpKaH 00bEM
pedepara; UMErOTCs yIryleHus: B 0OpMIICHUH; Ha JIOTIOJTHUTEIBHBIE BOTIPOCHI TIPH
3alUTe JaHbl HEMIOJIHBIE OTBETHI.

—0ai 3 — UMEOTCs CYIIeCTBEHHBIE OTCTYIUIEHHS OT TpeOoBaHUH K pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIIEHA JIUIIb YaCTUIHO; OMYIIEHBI (PaKTHUECKUE OINOKH B
cojiepKaHuu pedeparta UK MPU OTBETE HA JOMOJHUTEIbHbBIE BOIPOCHI; BO BpeMs
3alIUThI OTCYTCTBYET BBIBO/I.

—Hmxe 3 0aIoB — TeMa pedepaTa He pacKpbITa, OOHAPYKUBAETCS CYIIECTBEHHOE

HCIIOHUMAaHHUEC HpOGJ’ICMLI.

Kpurepun onenkn nadopatopHoii/npakTuyeckoi padorTsbi:
—06ayn 10 BeICTABIISIETCSl CTY/ICHTY, €CIIM OH MMPHHUMAN aKTUBHOE yJdacTue B padote,
pacy€Thl BHIIOJIHEHBI 0€3 OIHMOO0K, KAaYeCTBEHHO OPOPMIIEH OTUET, MOTYUESHBI

MPpaBUJILHBIC OTBCTHI HAa KOHTPOJIbHBIC BOIIPOCHI;




—Oai1 8 BHICTABIISICTCS CTYJCHTY, €CJIM OH IPUHUMAJ aKTUBHOE YJacTHe B padore,
pacuéThl BBIIOIHEHBI 03 OMO0K, OTUET OPOpMIIEH HE KAaU€CTBEHHO, MTOJIyYEeHHBIE

OTBCTHI HA KOHTPOJIbHBIC BOITPOCHI HC TOYHBI;
—0ai1 5 BEICTABIIAETCS CTYACHTY, €CJIM IPUHUMAJIOCh IAaCCUBHOC Y4aCTHEC B pa60Te,

pacu€Thbl BHIIOJIHEHBI ¢ OIIMOKaMH, OTYET 0(hOPMIIEH C OIIMOKAMH, TIOJTYyYECHHBIE

OTBCTHI HA KOHTPOJIbHLIC BOIIPOCHI HC TOYHBI;

—MeHee 5 0aJI0B BBICTABIISIETCS CTYACHTY, €ClId He 0(hOPMUI OTUET, HE OTBETUI HA

BOIIPOCHI.

Kpurepun ouenku tecra:

—0am 9-10 BeICTaBNISIETCS CTYEHTY, €CIIM MOy4eHbI paBuiibHbIE 0TBETHI Ha 90-100%

BOIIPOCOB;

—0a 7-8 BBICTaBISETCS CTY/ACHTY, €CIIH MOJIY4YeHbI paBuiibHbIe 0TBEeTHI Ha 70-80%

BOIIPOCOB;

—0at 6 BBICTABIISIETCS CTYJICHTY, €CJIM MOJIy4eHbI MpaBUiIbHBIE OTBETHI Ha 60-70%

BOIIPOCOB;

—MeHee 6 0aJII0B BEICTABIISETCS CTYACHTY, €CJIM ITOJIYUCHBI ITPABUJIBHBIC OTBCTHI HA MCHEC

60 % BOIPOCOB;

3. MaTepuaJjibl, He00X0MMbIe /15 OLEHKH Pe3yJbTaTOB 00y4eHHs

3.1 IIpumepHBIii NepeYeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy 10 TeOpeTHYeCKOM
yacTu Kypca « [Ipoueccol u onepauun popmoodpazoBaHus»

. KpaTtkas ucropuueckas cripaBka pa3BUTHsI HAyKH O Pe3aHUM METaJIOB.

. 3a1a4 HayKU O pe3aHUU METAIIJIOB.

. TpeGoBanus1, npeabsBIsieMble K HHCTPYMEHTAIBHBIM MaTepHaIaM.

. Knnaccugukanus MHCTpyMeHTaIbHBIX MaTepHAaJIOB.

. UnctpymenTtanbhsble ciassl (MC).

. TBepasie crassl (TC).

. UnctpymenTanpHas kepamuka (MK).

. CBepxTBepabie MaTepuainsl (CTM).

. UHCcTpyMeHTaNIbHBIE MaTepHalibl ¢ U3HOCOCTOMKUMU NoKpbITUsiMu (MMIT).
10. DnemeHTHI paboyeii yacTu pesiia (3IEMEHTHI JIe3BU).

11. OcHOBHBIE TEOMETPUYECKHUE TTAPAMETPHI pe31a.

12. ®opma pexyIiero ae3Busl.

13. Knaccudukanus pesmnos.

14. KunemaTtuueckue aneMeHTsl npouecca pezanus (I'OCT 25762-83).

15. Pazmepsnl cpezaeMoro ciios py NpoJ0JIbHOM TOUEHHH U COOTHOIICHUSI MEKy HUMH.
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16. Tumnsl cTpykek IpHU pe3aHuu IUIACTUYECKUX U XPYIIKMX MaTEpUasoB.

17. TIpouiecc 0Opa3oBaHUs CIIMBHOM CTPYKKH.

18. Mexanuka o0pa3oBaHMs CIIMBHOM U JIEMEHTHOW CTPYKKU. HapocT npu pezanum.

19. U3meneHnue GopMbl CTPY>KKU IO CPABHEHHIO CO CPE3AEMBIM CIIOEM.

20. Cunbl pe3aHust IpU TOUEHUH.

21. BiusiHue 371€eMEHTOB peXHMa Ha COCTOSIHUE CHIIbI PE3aHMUs.

22. BnusiHMe reOMEeTPUUECKUX apaMeTPOB pe3lia Ha COCTABIISAIOLIUI CUIIbI pE3aHusl.

23. BausiHue cBOMcTB 00pabaThIBAEMOI0 U HHCTPYMEHTAJILHOIO MaT€PHAIOB HA COCTABIISIOIINE
CUJIBI PE3aHMSL.

24. Bnuanaue BennunHbl n13Hoca 1 COJK Ha cOCTaBISAIOIIME CUITBI pE3aHUsL.

25. UcTtounuku 0Opa3oBaHus TeIjia P PE3aHUU M paclipeieieHue TeIia MeKIy CTPYKKOH,
UHCTPYMEHTOM M 3arOTOBKOH.

26. Temneparypa pe3zaHus. DKCIIEpUMEHTAIbHBIE METO bl OIIPEEIICHNS TEMIIEPATYPhI pE3aHU.
27. Buzpl 1 XapakTep U3HALIMBAHUSA PEXKYIIEH YaCTH UHCTPYMEHTA.

28. 3aBUCHMOCTb MHTEHCUBHOCTH M3HOCA OT 3JIEMEHTOB PEXXUMa pe3aHusi, MaTepraia u
reomerpun uHcTpymenTa, COX, cBoiicTB 1 Bu10B 00pabaTsiBaeMOro MaTepualia.

29. BeiOop kpuTepus 3aTyIUIEHUS HHCTPYMEHTA.

30. CTOMKOCTh HUHCTPYMEHTA.

31. CBs3b MEXKy CTOMKOCTBIO HHCTPYMEHTA U CKOPOCTBIO PE3aHUSI.

32. BausiHue 351IeMEHTOB peXUMa, FTeOMETPUU MHCTPYMEHTA, BUJla MaTeprana HHCTPYMEHTa U
COX Ha cTOHKOCTB.

33. ITonsTHe 00 YKOHOMUYECKON CTOMKOCTH M CKOPOCTH PE3aHUsI.

34. BosneiictBue, okaspiBaemoe COXK Ha nporecc pezaHusi.

35. Buast COX u o6nacts ux npuMeHeHus (0T YCIOBUHM pe3aHus).

36. Meronb! nogsosna COX B 30HYy pe3aHusl.

37. Bubpanuu npu pe3aHuy MaTepHajIoB, IPUUUHBI UX MOSIBICHHS, METOAbI OOPHOBI C HUMH.
38. Bausinue paznuyHbIX (akTOpOB Ha (CBOMCTBA MAaTEPHAJIOB JETAIH, CKOPOCTH PE3aHuUs,
TeOMETpPHsI HHCTPYMEHTA, M3HOC PEXKYILEro KiuHa 1 JIp.) Ha cuiel pezanus npu TOUeHUH.
OcobeHHoCTH TIpoIecca pe3aHus MPH CBEPIICHUH.

39. ®pesepoBaHue. DIEMEHTHI PeXUMa pe3aHus Ipu (ppe3epoBaHUH.

40. CBeprieHue. DJIeMEHTHI pexXuMa pe3aHus IpHU CBEPIICHUU

41. Cuiibl pe3aHust ¥ MOIIHOCTb IIpU (pe3epoBaHUU.

42. BctpeuHoe u momyTHOE Gpe3epoBaHUeE.

43. Illnudosanue. OcoOeHHOCTH IMpolecca MIITH(POBaHUSL

44. Cunpl pe3anus nNpu NUIM(OBaHUH.

45. Ha3naueHue pexumMa pe3aHus Ipu IIH(POBaHUH.

46. OTpe3ka u 00paboTKa KaHaBOK. BBIOOP MHCTPYMEHTA, HA3HAYEHHE PEKUMOB PE3aHMUs,
OCOOEHHOCTH.

47. Pe3p0a. METOIbI TIOTyYEHUS U KIaCCH(PUKAIIIS PE3HOBI.

48. N3HOC, CTOWKOCTH U CKOPOCTh pe3aHus NMpH (ppe3epoBaHuN

49. Ha3zHauyeHue peXKUMOB pe3aHusl MpH IIIMHAPUYECKOM (ppesepoBaHUU

50. ®pe3epoBaHue. MPUCIIOCOOICHUS I YCTAHOBKH U 3aKPETJICHUS 3ar0TOBOK Ha (ppe3epHbIX
CTaHKax.

51. TexHonorust ppezepoBaHus MIOCKUX MTOBEPXHOCTEN U CKOCOB.

52. TexHomorus ppe3epoBaHus a30B, KAHABOK, YCTYIIOB,  pa3pe3aHus 3ar0TOBOK (pe30i.
53. TexHounorus ¢ppezepoBaHust PacOHHBIX TOBEPXHOCTEH

54. IIpoueccsl cBEepieHUs, 36HKEPOBAHMNS, Pa3BEPTHIBAHMS, 3€HKOBKU.

55. Cunbl pe3anus npu padboTe npsiMo3y0oil HUIHHAPUIECKOH Gpe3oii.

56. OCHOBHbIE XapaKTEPUCTUKU NUTN(OBATBHBIX HHCTPYMEHTOB. TN YIOIIHE HHCTPYMEHTHI.
57. Cunsl pe3anus npu nudoBanuu. OxnaxaeHne nuM(oBaIbHBIX KPYTOB.

58. Cunbl pe3aHusi IpU CBEPJICHUU.

59. BnusiHue yclioBUM pe3aHMsl Ha CHUILY PE3aHHUs.



60. CocTaBIsionIfe yCUINs pe3aHus pU TOYCHUH. DKCIEPUMEHTATIbHBI (POPMYIIBI IS pacyera
cui1. Pe3mpl ¢ KpensieHneM IIacTUH CUIIaMH PEe3aHusl.

61. Ycaaxa CTpyxKH, ee OIpeIelIeHHEe. HapOCT Ha Pe3Le U €ro BIMSHUE Ha IIPOLIECC PE3aHUs U
TEeMITEpaTyphl B Pa3IMYHbIX AUAA30HAX CKOPOCTEH.

62. DneMeHThI peXUMa Pe3aHusl IpU TOUEHUH.

63. DKcnepuMeHTaIbHBIE METO/IBI ONIPEACICHUS CUII PE3aHMs. BUIbI JHHAMOMETPOB.
3apyOe:KHbIE aHAIOTU TUHAMOMETPOB.

64. Ctpy>XKa. BUABI CTPYKKH. BIMSHUE YCIOBUH pe3aHus Ha KOAQPUIUECHT YCaTKU CTPYKKH.
65. [locnenoBaTeIbHOCTh HA3HAYCHUS PEKUMOB pe3aHus pH (ppe3epoBaHUH.

3.2 TecToBBIC 3aJaHUHA
Tecm Nel «OcHO6bl KUHEMAMUKU PE3AHUSA, 2e0MeMPUYECKUe NAPAMEMPbL pexcyuleil Yacmu

u Knaccuguxkayus 6udo6 00padbomKu pe3anuem

1.CnnaB XBI™ umeeT B cBOEM XMMHUYECKOM COCTABE CIIEIYIOLIUE JIEMEHTHI:
A) 6% Ko, 15% Ti C, 79% WC;

B) 8% Ko, 92% WC;

C) 6% Ko, 14% (Ti C+TaC), 80% WC;

D) 18% W, 72% uHCTpyMeHTaIbHAas CTalb;

E) 1% C, 1%Cr, 1% W, 1% Mn, 96% Fe.

2. CniaB P18 nMeeT B cBOEM XMMHUYECKOM COCTaBE CIECAYIOIINE DJIEMEHTHI: :
A) 6% Ko, 15% Ti C, 79% WC;

B) 8% Ko, 92% WC;

C) 6% Ko, 14% (Ti C+TaC), 80% WC;

D) 18% W, 82% uHCTpyMEHTallbHas CTaJjb;

E) 1% C, 1% W, 1% Mn, 97% Fe.

3. Kakoii yros HaxoIuTcst MEXly epeiHel 1 TJIaBHOW 3aJHE TOBEPXHOCTSIMU:
A) yron 3a0cTpeHus pe3lia;

B) rnaBHbIii 3aqHU# yrou pesia;

C) nepenuuii yron pesua;

D) BcioMorarenbHbIN 3aIHUNA yTOa pe3lia;

E) yroun pe3anus pesna.

4. Kakoil yros HaX0JUTCsl MEKy IIepeIHEN TOBEPXHOCTHIO0 1 HOPMAJIBIO K IJIOCKOCTU PE3aHMsL:



A) yron 3a0cTpeHus pe3la;

B) riiaBHbIM 3aHUI yroJ pe3na;

C) nepeaHuii yroi pesua;

D) BcriomorarenpHbIi 33 JHUI yroJl pes3la;
E) yron pe3anus pesna.

5. Me>1<z[y BCIIOMOTaTeIbHON 3a,I[HCI>'I IIOBEPXHOCTHIO U BCITOMOT'aTeILHOM INIOCKOCTBIO peE3anus
HaxXoauTCs:

A) yron 3aocTpeHust pe3iia;

B) raBubIit 388Ul yrou pesia;

C) nepeanuii yroiu pesua;

D) BcioMorarenbHbIN 3aIHUNA YOI pe3lia;
E) yron pe3anus pesna

6. SIkuil yros HaxoUTCsl MEXKY NepeIHEN TOBEPXHOCTHIO U INIOCKOCThIO PE3aHuUs:
A) yron 3a0cTpeHus pesia;

B) rnaBubIit 3aHU# yrou pesia;

C) nepeanuii yroiu pesua;

D) BcrioMorartenbHbIN 3aIHUNA YTO pe3lia;
E) yron pe3anus pesna.

7. Kakoli yroi HaXoAUTCS BCIIOMOTaTeNIbHOM pexylled KpOMKOI U HallpaBlieHHeM 00paTHOMN
IIPOJOIBHON MOIa4H:

A) yron npu BepuIMHe pe3la B IIJIaHE;

B) yron Haknona rinaBHOM pexyIIel KDOMKHU pe3la;
C) BcmoMoraTenbHBIN yroJ pe3la B IIIaHe;

D) BcioMorarenbHbIN 3aIHUNA YO pe3lia;

E) riaBHbI yroa pe3na B IJIaHe.

8. Kakoll yroa HaxoauTCsl MEXy IJIaBHON PeXKyIlel KpOMKOW U HalpaBJI€HUEM IIPOJI0JIBHOM
OJIa4M:



A) yroa npu BeplIUHE pe3lia B IIJIaHE;

B) yron naknona rinaBHOM pexyIIel KpOMKHU pe3la;
C) BcrioMorarebHbIN yro pe3iia B IUIaHE,

D) BcioMorarenbHbIN 33 IHUN YOI pe3lia;

E) riaBHbIl yroa pe3ua B IJIaHe.

9. Kakoli yron HaxoauTCs MeX1y IJ1aBHOW PEXyIed KPOMKOM U JTMHUEN, IPOBEACHHOMN Yepes
BEPIUMHY pe3lia NapauIe]IbHO OCHOBHOM TUIOCKOCTH:

A) yron npu BepIIvHE pe3lia B IJIaHe;

B) yron HakioHa rmaBHOM pexylied KpOMKHU pe3lia;
C) BcmoMorartenbHBbIH yroJ pes3la B IIIaHE;

D) BcioMoraTenbHbIN 3aJHUI Yol pe3a;

E) rmaBHbI#l yron pesia B MjaHe.

10. Kakoil yroa HaX0UTCs MEXY I1aBHOM U BCIIOMOTaTEIbHOMN PEKYILIUMHU KPOMKAMU:
A) yron mpu BepIIvMHE pe3iia B IJIaHe,;

B) yron HakioHa riaBHOM pexyle KpOMKH pesla;
C) BcmoMoraTtenbHBIH yroJ pe3la B IIIaHE;

D) BcioMoraTeNnbHbIN 3aJHUI Yol pe3iia;

E) rnaBHbIi yron pesna B 1iaHe.

11. Kakoil yron HaXOUTCs MEXAY BCIOMOTaTeIbHOU MJIOCKOCTBIO PE3aHUS U BCIOMOTaTeIbHOU
3aJJHEN MMOBEPXHOCTHIO:

A) yron npu BepIIUHE pe3lia B IJIaHe;

B) yron HaksioHa riaBHOM pexyiield KpOMKH pe3Iia;
C) BcrioMoraTteNnbHbIN yTo pe3iia B TUIaHE,

D) BcriomorartenpHbIi 3aJHUN yroJl pe3ia;

E) rnaBHbI# yron pesua B MjaHe.

12. Kak Ha3bIBaeTCA MIIOCKOCTh, NEPIEHANKYIISIPHAS K MPOEKIIMK IIaBHOM peXyIlied KpOMKH Ha
OCHOBHYIO INIOCKOCTb U OCHOBHOM INIOCKOCTH:

A) BcrioMorarenbHast 3aHs1s1 TOBEPXHOCTb;



B) rnaBHas 3a7H55 HOBEpXHOCTH pe3lia;

C) nepenusis NOBEPXHOCTH pe3lia;

D) riaBHast cexy1iasi mIOCKOCTb;

E) BcriomoraTenbHas cekyIas miocKoCTb.

13. Kak Ha3bIBaeTCs MOBEPXHOCTH pe3lia oOpallleHHas K MOBEPXHOCTU PE3aHMsI HA JeTallu:
A) BcioMoraresbHasi 3aHss1 TOBEPXHOCTh;

B) rnaBHas 3a7Hs15 TOBEpXHOCTH pe3Iia;

C) nepenHsis TOBEPXHOCTh Pe3Iia;

D) rinaBHast cexyIias mioCKOCTb;

E) BcriomoraTenbHas cekyIas miocKOCTb.

14. Kak Ha3bIBaeTCs MOBEPXHOCTH pe3lia, 0 KOTOPOU CXOTUT CTPYXKKA!
A) BcioMoraresbHasi 3aHss1 TOBEPXHOCTH;

B) rmaBHas 3aHs15 TOBEPXHOCTH Pe3Iia;

C) nepenHsis MOBEPXHOCTH pe3Iia;

D) rnaBHast cexyIas mioCKOCTb;

E) BciomoraTenbHas cekyIas miaocKOCTb.

15. Kak Ha3pIiBaeTcs IJIOCKOCTD, NCPIICHAUKYJIApHAA TPOCKIUN BCIIOMOTaTeIbHOU pemymeﬁ
KPOMKH Ha OCHOBHYIO IIJIOCKOCTb U OCHOBHOM IIOCKOCTH:

A) BcioMoraresbHasi 3aHsIs1 TOBEPXHOCTb;

B) riiaBHas 3aHss1 TOBEPXHOCTH pe3Iia;

C) nepeaHsisi MOBEPXHOCTH PE3IIa;

D) rnaBHast cexymias IiOCKOCTh;

E) BcriomoraTenbHas cekyIas miaocKoCTb.

16.Kak Ha3bIBaeTCs MOBEPXHOCTh, C KOTOPOW CHUMAETCS CIIOM MeTalIa:
A) TOBEpXHOCTH PE3aHMS;

B) obpabaTeiBacMast TOBEPXHOCTD;



C) obpaboTaHHasi TOBEPXHOCTH;

D) ocHOBHas MJI0CKOCTB;

E) miockocts pezanust

17. Kak Ha3pIBaeTCs HOBEPXHOCTH, MOJIyUYECHHAS MTOCTIE CHATHS CJI0s MeTajla:
A) IOBEPXHOCTh PE3aHUS;

B) o6pabareiBaemasi TOBEPXHOCTH;

C) o6paboTanHas MIOBEPXHOCTb;

D) ocHoBHas II0CKOCTB;

E) nmnockocth pe3aHus.

18. Kak Ha3pIBaeTCs MOBEPXHOCTH, 00pa3yeMasi HEMOCPEICTBEHHO PEXKYIIEH KPOMKOM:
A) IOBEPXHOCTh PE3aHMUS;

B) obpabareiBacMas TOBEPXHOCTH;

C) obpaboTaHHasi TOBEPXHOCTH;

D) ocHOBHas IIIOCKOCTB;

E) nnockocth pe3aHus.

19. Kak Ha3bIBaeTCs MIIOCKOCTh, KacaTelbHasi K IOBEPXHOCTH pe3aHus U MPOXOoAsilas yepes
[JIaBHYIO PEKYILYIO KPOMKY pe3na’?

A) TOBEPXHOCTb pe3aHHS;

B) o6pabareiBaeMasi IOBEPXHOCTH;
C) obpaboTaHHasi HOBEPXHOCTH;
D) ocHOBHas MI0CKOCTb;

E) miockocth pezanus.

20. Kak Ha3bIBaeTCS INIOCKOCTh, MapajuiebHAas MPOJI0JILHOMY U TIONIEPEYHOMY JBHIKECHHSIM
pesna:

A) IOBEpXHOCTh PE3aHUS;
B) obpabaTeiBacMast TOBEPXHOCTB;

C) oO6paboTaHHasi TOBEPXHOCTH;



D) ocHOBHas IIJIOCKOCTb;
E) miockocts pezanusi.

21. Kak Ha3bIBaeTcs nepeceyeHme nepeiHei moBepXHOCTH U BCIIOMOTaTeIbHOM 3aHel
MTOBEPXHOCTU:

A) BcioMoraresbHas pexymias KpoMKa pes3na;

B) rnaBHas pexyias KpoMka pesiia;

C) BepmnHa pe3ia;

D) pexxy1as yacTh pesia;

E) crepxens pesia.

22 .Kak Ha3bIBaeTCs NepecedeHre nepeiHeil MoBEepXHOCTH U ITaBHOM 3aJHEH MOBEPXHOCTEH:
A) BcioMoraresbHas pexyiias KpoMKa pesna;

B) rnaBHas pexyias KpoMka pesiia;

C) BepuinHa pe3ia;

D) pexyimas yacTh pe3la;

E) crepxens pesua.

23. Kak Ha3bIBaeTCs NepeceyeHue TJIaBHOM U BCIIOMOTATENIbHON PEXYIIUX KPOMOK pe3la:
A) BcioMoraresbHas pexyIiias KpoMKa pesla;

B) rnaBHas pexyias KpoMKa pesiia;

C) BepmuHa pe3lua;

D) pexymias yacts pesna;

E) crepxens pesua.

24. Kak Ha3bIBAa€TCS YacCTh Pe3lia, 332 KOTOPYIO €ro KPErsiT:
A) BcrioMorarenbHas pexyliias KpoMKa pe3iia;

B) rmaBHas pexyias KpoMka pesiia;

C) BepiunHa pe3la;

D) pexymas yacte pe3na;

E) crepxens pesua.



25. Kak Ha3pIBaeTCS 4acTh pe3na, KoTopasa OCYyIECCTBIACT pE3aHHUC:!

A) BcioMoraresbHas pexymias KpoMKa pesna;

B) rnaBHas pexyias KpoMka pesiia;

C) BepimHa pe3ia;

D) pexyiias yacTh pe3la;

E) crepxens pesia.

3.3 TeMbI NpaKTUYECKUX 32TaHUI.

HaznaueHue PCKHUMOB pC3aHU:A IIPU TUINHAPUICCKOM (bpe?:epOBaHI/II/I.

B pesynbTaTe npoBeIeHHBIX PaCY€TOB HEOOXOIUMO:

BbIOpaTh Ppe3y MO NEMEHTaM U T€OMETPUUECKUM

napameTpam; BeIOpaTh ppe3epHbIid CTAHOK;

paccuuTaTh BEJIMYMHBI 3JIEMEHTOB PEXXUMA PE3aHUS;

MIPOBECTH MPOBEPKY BHIOPAHHOTO PEKUMA PE3AHMS IO MOIITHOCTH
MPUBOJIA U MTPOYHOCTH MEXaHU3Ma M0JIaY CTaHKa;

MIPOU3BECTU pacyeT BPEMEHU, HEOOXOAUMOrO JIJIst

BBITNIOJIHEHHUS ONlE€paliu; IPOU3BECTH pacuyeT HE0OXO0AUMOI0O
KOJIMYECTBA CTAHKOB;

OLICHUTH 3(P(PEKTUBHOCTH BEIOPAHHOT'O PEXUMA PE3AHUS U
BBIOpaHHOTO 00OPYAOBaHMUS.

HcxoHble TaHHbBIE TI0 HOMEPY BapHUaHTa ISl pacueTa MPUBEACHBI B TAOIHIIE.



Hcxoanblie JaHHbIE 1JI51 pacyéTa

No Marepuan | Hlupuna Hnuna Tpebyemas OO6mmit Cpennsis
Bapua | 3arotoBkm | 00pabarel | oOpabaThiBaeMOW | IIEPOXOBATOCTh | NPUIYCK HA | THEBHAA
HTa BaeMoOM MMOBEPXHOCTH oOpaboTtaHHOW | 00pabOTKY nporpamma
MMOBEPXHOC | 3arOTOBKU MMOBEPXHOCTHU MIPOU3BO/ICTBA
TH
3arOTOBKHU
1 IloxoBka, | B=100 £ =800 mMm Ra=1,6 Mmxm h=3 MM I1 =200 mr.
cranb 40X | MM
2 IloxoBka, | B=120 £ =600 mMm Ra=1,6 Mmxm h=4 MM I1=150 mr.
cranb 30X | MM
3 IloxoBka, | B=80mMMm | { =700 MM Ra=1,6 Mmxm h=5mmMm I1=210 mr.
cranb 35X
4 IloxoBka, | B=85mMm | { =650 MM Ra=1,6 Mmxm h=3Mm I1 =220 mr.
cranmb 45X
5 IloxoBka, | B=90mMM | { =750 MM Ra=1,6 Mmxm h=4wMm IT =230 mr.
cranp 50X
6 IloxoBka, | B=95mMm | { =770 Mm Ra=1,6 Mmxm h=5wMm IT = 240 mr.
craib 45
7 [ToxoBka, | B =105 £ =900 mm Ra=1,6 Mmxm h=3Mm I1=250 wr.
cranb 40 MM
8 IloxoBka, | B=110 £ =950 mm Ra=1,6 Mmxm h=4wvm IT1 =260 .
craib 45 MM
9 IToxoBka, | B=115 =970 mm Ra=1,6 Mmxm h=35mm I1=270 wr.
cranb 55X | MM
10 IloxoBka, | B=65MMm | { =660 MM Ra=1,6 Mmxm h=3wMm IT =280 mr.
craib 45
11 ITokoBka, |B=70mMM | =520 MM Ra=1,6 mxm h=4mm IT=290 mwr.
cranb 45X
12 IloxoBka, | B=75MMm | [ =760 MM Ra=1,6 Mmxm h=5Mm I1=170 mr.

ctaib 40
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TexHo0rus CeabCKOX035MCTBEHHOTO MallIMHOCTpoeHus (O01mumii u crienu-
aNbHBIN Kypchl): Yueb. mocobue st By30B / Hekpacos C. C., [Ipuxoasko U. JI.,
barpamos JI. I'.. — M.: KonocC, 2005. 360 c.

I'OCT 29092-91. ®pe3sl nnnuHapuyeckue. Texunuueckue ycaoBus. — M.:
N3n. - Bo ctanmaptos, 2004.

I'OCT 28719-90. ®pe3bl HacaaHbIE TOPIOBO-IUINHAPUIECKUE C BAHTOBBI-
MU 3yObsIMH CO CMEHHBIMH TBEPAOCIUIABHBIMU TIJIaCTUHAMH. TEeXHUUECKHE yCIo-
Busi. — M.: U3x. - Bo crangaptos, 2005.

I'OCT 28430-90. ®pe3sl HacaaHbIE CO CMEHHBIMH PEKYIIMMH IUTACTHHAMMU.
O6o3Hauenus. — M.: U3x. - Bo cranaaprtos, 2005.

I'OCT 19086-80. IlmacTHBI CMEHHBIE MHOTOTPAaHHBIE TBEPAOCILIABHBIE.
Texaunueckue ycnosus. — M.: U3a. - Bo crannaptos, 2006.

I'OCT 19042-80. [TnacTuHbl cMeHHBIE MHOTOTpaHHbIe. Knaccudukarmsi.
Cucrema o6o3nauenmii. Dopmsl. — M.: U3a. - Bo crarmaptos, 2006.

I'OCT 2789-73. lllepoxoBaTtocTh noBepxHocTH. [TapameTpsl, XapakTepu-
cTUKU 1 0003HaueHus. — M.: U3x. - Bo ctangaptos, 2006.

['OCT 25003-81*. [ImacTuHbI pexylIue CMEHHbIE MHOTOTPaHHbIE KEpaMU-
yeckue. Texauueckue ycnosus. — M.: 3a. - Bo cranmaptos, 2006.



17.

18.

19.

20.

24.

HNuTepHeT — pecypcehl

http://machinetools.aggress.ru/index.php/frezern

yj-stanok/frezerovanie- ploskih-poverhnostej/172-
frezerovanie-ploskostej-tsilindricheskimi-frezami

http://mgplm.org/publ/frezerovanie_ploskostej_cilind

richeskimi_frezami/1- 1-0-112

http://dlja-

mashinostroitelja.info/2010/11/frezerovanie_ploskosti_
cilindricheskoi_frezoi/

http://www krov-centr.ru/fasonnie/38-frezerovanie-

fasonnyx-poverxnostej- nezamknutogo.html

21.

22.
23.

http://mextexnologii.ru/frezerovanie-osnovnye-vidy-
frezerovaniya/
http://studopedia.ru/3_5956_frezerovanie.html
http://eknigi.org/professii/40070-frezernoe-delo.html
http://www.markmet.ru/tehnologiya_metallov/o

brabotka-metallov-na- frezernykh-stankakh

25.
26.
27.
28.
29.

30.

http://osntm.ru/frezer_plosk.html
http://www.info.instrumentmr.ru/freza2.shtml
http://www.bibliotekar.ru/spravochnik-53/11.htm
http://www.toolmastersindia.com/cylindrical-cutters.htm
http://tehinfor.ru/s_4/par22.html

http://www.vniialmaz.ru/Frezerovaniye_P.pdf
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