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1. lleanb ocBOeHNSI AUCUUILIHHBI

Ilenp  AMCHMIUIMHBL  OCBOEHHE OOydaromMMHCA  (U3MYECKMX UM KHHEMaTHYeCKUX
3aKOHOMEPHOCTEW MpOTEKaHUsl MHporeccoB (opMooOpa3oBaHusl IMOBEPXHOCTEH JeTaleil MamuH
METAJUIOPEKYIIUMU HHCTPYMEHTAMHU B YCJIOBHUSAX aBTOMAaTH3HPOBAHHBIX MAIIMHOCTPOUTEIbHBIX
IPOM3BOJICTB.

3a1aun AUCHUILINHBL

1. ®opmupoBaHue y oOy4aromMXCsl 3HAHUA O TEOPUH M MpPaKTUKE 0OpabOTKH pe3aHueM,
(bU3UKO-MEXaHUYECKUX TPOIeccaXx NP CTPYKKOOOpPa30BaHWH, 3aKOHOMEPHOCTAX (HOpMUPOBaHUS
MIOBEPXHOCTEH JIeTali 3a/JaHHOTO KauecTBa.

2. O3HaKOMIICHHE 00YYaIOIINUXCsl C OCHOBHBIMH METOJIaMU 00pa0OTKHA MaTepUaIoB pe3aHUEM,
TreOMETPUUECKUMH TlapaMeTpaMy PEXYIIEH YacTH MHCTPYMEHTA, JEMEHTaMH pPEeXHMa PE3aHus U
Cpe3aeMoro CJIosl.

3. O3nakomiieHHE OOY4YaIOUIMXCS C MHCTPYMEHTAIBHBIMU MaTepHallaMH, CUJIaMH, (U3UKO-
MEXaHUYECKUMHU U TEIUIOBBIMU SBICHUSIMU IPU PE3aHHUU, 3aKOHOMEPHOCTSIMM H3HAIUIUBaHMS
UHCTPYMEHTA.

2. Mecto mucuumiuebl B ctpykrype OIIOII BO

Jucnunnuaa "Pe3anne marepuanoB” sBISETCS TUCHUILIMHON 00s3aTebHON YacTu Oyoka b1l
"NucrumuuHbel  (MOAyiH)"  OCHOBHOM  NpodeccHOHanbHOM — 00pa3oBaTeNbHOW  MPOrpaMMBbI
OakanmaBpuata Mo HampaieHuto moaAroToBku 15.03.05 "KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieyeHre MalMHOCTPOUTEIbHBIX IPOU3BOJCTB".

ba3zoBbiMM gUCHMIUIMHAMH, HA KOTOPBIX OCHOBAaHO HW3yYE€HUE JUCHUIUIMHBI '"Pe3anue
marepuaiioB", sBisitorcs: "Beenenue B npoduibHyro moaroroBky', "®wuszuka", "ComnpoTHBieHue
MarepuasioB", "MatepuanoBenenue", "TeXHOIOTUSI KOHCTPYKIIMOHHBIX MaTepUaioB".

Ha pe3ynbrarax ocBO€HMs IUCUMIUIMHBI "Pe3aHue marepuasoB" OCHOBBIBAETCS M3yUEHUE
nucturinH: "Pexymuit macTpyment”, "MHCTpymMeHTanbHOE 00€CTIeUeHHe MAaIliHOCTPOUTEITBHBIX
npou3BoacTB", "OOOpynoBaHHE MAIIMHOCTPOUTENBHBIX MNPOU3BOJACTB", ""OCHOBBI TEXHOJOTHH
MamHocTpoenus”, "TexHonornueckas ocHactka'", "TexHonorusa mammHocTpoeHus". Kpome Toro,
Ha pe3ylbTaTax OCBOEHUS JUCLUUIUIMHBI '"Pe3aHue MarepuanoB" OCHOBAaHO IPOXOKIEHHUE
00y4JaroIMHUCS TEXHOJIOTHYECKOH (MMPOEKTHO-TEXHOJIOTUYECKON) U IPEAUILIIOMHON TPAKTHK.



3. [lnanupyemMble pe3y/abTaThbl 00y4eHHs MO TUCHUILIHHE

[Tnanupyemble pe3ynbTaTbl OOy4YeHMS IO AUCHUILIMHE, COOTHECEHHBIE C IUIAHHUPYEMBIMU
pesyapTatamu ocBoeHus1 OITOII (koMmeTeHIMAMY U UHIUKATOPaMU JOCTHKEHUS KOMITCTCHITHH )

dopmupyembie
KOMITETEHITHH (KO,
conepKaHne
KOMITETEHITHH )

[Tmanupyemsle pe3yapTaTel 00yUeHHS O AUCIUTUTHHE, B
COOTBETCTBHUH C MHIUKATOPOM JTOCTH)KEHHUSI KOMITCTCHIINU

HanmeHoBanMe OICHOYHOTO
cpencTBa

OIIK-5 Criocoben
HCII0/IL30BaTh OCHOBHEIE
3aKOHOMEPHOCTH,
JIEUCTBYIONINE B
IpoIecce U3rOTOBJICHUS
MAaIIAHOCTPOUTEIHHBIX
uzgenuit TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJINYECTBA MPU
HAMMEHBIIINX 3aTpaTax
00IIECTBEHHOTO TPY/a

OIIK-5.4 Ucnomb3yeT
(uznueckue u
KWHEMaTHYeCKHUe
3aKOHOMEPHOCTH MPOTEKaAHUs
MPOLIECCOB N3rOTOBJICHHS
U3JICTTUI MAIIMHOCTPOCHHUS

3HaTh: KIaCCH(UKAHIO H
0COOEHHOCTH
00pabaTbEIBAEMOCTH PE3aHUEM
KOHCTPYKIIMOHHBIX
MAaIIAHOCTPOUTEIHHBIX
marepuainos (OITK-5.4)
3HATh: OCHOBBI KHHEMATHKH
pe3anus (OIIK-5.4)

3HATh: OCHOBBI MEXaHUKH
CTPYKKOOOpa30BaHuUs,
KOHTaKTHBIX MTPOLIECCOB H
TETJIOBBIX SIBJICHUI B 30HE
pesanus (OITK-5.4)

3HaTh: 3aKOHOMEPHOCTH
M3HALIMBAHUS U BUIBI M3HOCA
PEKYIIUX HHCTPYMEHTOB .
(OIIK-5.4)

BOIIPOCHI K YCTHOMY OIPOCY,
KOHTPOJIbHBIE BOIPOCHI K
nmabopaTopHBIM paboTaM,
3aJ]aHusl K NTOTOBOMY
TECTHPOBAHUIO

OIIK-8 Cnocoben
y4acTBOBAThH B
paspabotke
0000IICHHBIX
BapUaHTOB PEIICHHS
po0JIeM, CBS3aHHBIX C
MaIIHHOCTPOUTENbHBIMU
MPOMU3BOJICTBAMH,
BBIOOPE ONTUMAIIBHBIX
BapUaAHTOB
MPOTHO3UPYEMBIX
MOCJIEACTBHI PEIICHUS
HA OCHOBE MX aHAJM3a

OIIK-8.1 Ananusupyer,
BBIOMpaET, pa3pabaTbiBacT
BapUaHThl TEXHOJIOTHYECKUX
HPOLIECCOB U3TOTOBICHUSL
HPOYKIUH
MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB

3HATB: HHCTPYMCHTAIIbHBIE
MaTepHalIbl ISl PEXYIIUX
nncrpymentoB (OIIK-8.1)
VYMmeTs: onpenenars
KHHEMaTHYeCKHE ITapaMeTphl
onepanuii 00paboTKH
pe3anuem . (OITK-8.1)

BOIIPOCHI K yCTHOMY OIPOCY,
KOHTPOJIbHBIE BOIPOCHI K
J1a0opaTopHBIM paboram,
3aJjaHusl K ”TOTOBOMY
TECTHPOBAHHIO

IIK-1 Crnocoben
OCYIIECTBIIATH
TEXHOJIOTUYCCKYIO
MOJITOTOBKY
MIPOU3BOJICTBA
MAaIIAHOCTPOUTEIHHBIX
W3ICNIUN cpeHe
CJIO)KHOCTH

I1K-1.3 Bribupaer
CTaHJAPTHBIC U MPOCKTHPYET
MPOCTHIC CPEICTBA
TEXHOJIOTUYECKOTO
OCHAIIICHUS IS
W3TOTOBJICHHUS
MAIIHHOCTPOUTEIbHBIX
15631 (0 15071

3HATh: KOHCTPYKTHBHBIC
2JIEMEHTHI U T€OMETPUUYECKHE
mapaMeTpsl paboueit yactu
PEXYIINX UHCTPYMEHTOB
(TIK-1.3)

YMersh: onpenensaTs
3HAYCHUS TEOMETPHICCKIX
apaMeTpoB PEXYIIEH YacTH
HHCTPYMEHTA U
OCYIIECTBIISATH MIX BBIOOD
(ITK-1.3)

Baagers: HaBbIKaMu
N3MEpEeHNUs 3HaYCHUH
reOMETPUYECKHX ITapaMeTPOB
pexylieil YacTH JIe3BUMHBIX
nHcrpymeHToB . (I1K-1.3)

BOIIPOCHI K yCTHOMY OIPOCY,
KOHTPOJIbHBIE BOIPOCHI K
J1a00paTopHBIM paboram,
3aJjaHusl K ”TOTOBOMY
TECTUPOBAHHIO




4. CTpyKTYypAa U CoAepKaHUE TUCHUIINHBI
OO6mas TpyA0eMKOCTh JUCIIUIUITMHBI COCTABIISIET 8 3a4E€THHIX €IUHMII, 288 4acoB.

4.1. ®opma o0yyeHHsI: OUHASA

YpoBeHb 6a30BOro 00pa3oBaHus: CpeaHEE 00IIIee.

Cpok o0yueHus 4r.

4.1.1. CTpyKTypa AUCHUNIMHBI

KonrakTtHas pabora
00yJarOIIUXCs C MeJarornuyecKuM 5
pabOTHUKOM )
9 dopma TeKyIIero
i" KOHTPOJIS
= cé yCIeBaeMoCTH (110
Ne Paznen (Tema) 3 2 | HexemM ceMecTpa),
m\I JUCLIUILINHEI 2 = | 2| - S dopma
o = £ =) = IIPOMEKYTOIHON
= = & w g aTTecTaluy
- S| a| & o % < S (1o cemecTpam)
= | 2 % L & S <
g £ 5 a | v Q. @)
2| 5 & = = &
O o 5 A = 2 o)
= =) = g 4 = S
=l 2| & 5| =~
= (o0
AAN- 8
[T Q
=B
1 OcCHOBBI 5|32 16 92,55 | yemmsiit ompoc, oTuérhi
110 1a00paTOPHBIM
(1)0pM006pa30BaHH${. paboTam, HTOrOBOE
['eomeTpus pexyiiero TeCTHPOBAHKE
kJnHa. OCHOBBI
KMHCMATHUKU PC3aHu.
Bcero 3a cemectp 144 | 32 16 3,2 10,25 | 92,55 3auy.
2 du3HYECKHE OCHOBBI 6 |32 16 63,8 | yerusii ompoc, oTaérer
10 J1a6OpaTOPHBIM
Cpr>KKOO6paBOBaHI/I$I. paboTam, UTOroBoe
TECTUPOBAHUC
Bcero 3a cemectp 144 | 32 16 52 1035]| 63,8 2k3.(26,65)
Hroro 288 | 64 32 8,4 | 0,6 | 156,35 26,65




4.1.2. Conepxkanue TUCHMILTHHbBI

4.1.2.1. IlepeueHsn JeKknuii
Cemectp 5
Pazoen 1. Ocnoswi hopmooobpazosanus. I'eomempus pesxcywezo kiuna. OcHO8bl KUHEMAMUKU
pe3aHus.
Jleknus 1.

Knaccugukanus TeXHOIOTHYECKHUX MPOLIECCOB U onepanuii popmoodpazoBaHus
MOBEPXHOCTEH JieTaneit MamuH. Poias 00paboTKu pe3aHueM B COBPEMEHHOM MeTaimtoo0padboTke (2
yaca).

Jleknus 2.

OcHoBBbI pe3anus MatepraioB. CyIHOCTb U IpU3HAKH 00paboTku pezanueM. "Tpu kuta"
00paboTku pe3anueM (2 yaca).
Jleknus 3.

OO6pabaTbIBaeMOCTh MaTEPHAIOB pe3aHreM. MeTo bl orpeesieHust oopadaTrbiBaeMocTH (2
yaca).
Jleknus 4.

Krnaccudukanus KOHCTPYKIIMOHHBIX MAITUHOCTPOUTEIHHBIX MATEPHAIIOB TI0 TPYIIIIaM
obOpabaTeiBaeMOCTH pe3aHueM (2 yaca).
Jlekumus S.

Pexxymme nacTpymenThl. TpeboBaHus, IpeabsBIsSIeMble K HHCTpyMeHTaM (2 yaca).
Jlexnus 6.

HNHCcTpyMeHTanbHBIE MaTepUaIbI JUTs JIC3BUWHBIX PEXYIINX HHCTPYMEHTOB (2 Jaca).
Jlekumus 7.

KoHCTpyKTHBHBIC 2JIEMEHTHI PEXKYIIEH YacTH JIC3BUMHBIX MHCTPYMEHTOB (2 4aca).
Jleknus 8.

['eomeTpuueckue napaMeTpbl PEXKYIIECH YaCTH UHCTPYMEHTA B CTATUYECKON CUCTEME
KoopauHar (2 Jaca).

Jleknus 9.
Kunemaruka pe3anus. Buabl nBuxenuit pezanus (2 gaca).
Jleknus 10.

Ckopoctu asmxenuii peanus. CkopocTs pezanus. CkopocTs mojaun (2 yaca).
Jleknus 11.

[TpuHIMNIHATBHBIE KWHEMATHUECKUE CXeMbI pe3aHusl: 0000mEHHAs KiIaccu(UKaIus 1 aHaIIu3
(2 gaca).

Jlexnus 12.

['eomeTpuueckue napaMeTpbl PEXKYIIEH YaCTH HHCTPYMEHTA B KHHEMATHYECKOW CUCTEME
KoopauHar (2 Jaca).

Jleknus 13.

Tpanchopmalivs yrioBeIX MapaMeTPOB PEXYIIEH YaCTH HHCTPYMEHTA IPU YCTAaHOBKE U
JKCIUTyaTauu (2 gaca).

Jleknus 14.

[TapameTpsl cpezaemoro ciosi. Pexxum pe3anus U ero 3JeMeHTHI (2 Jaca).
Jlexnus 15.

[IIepoxoBaTrocTs 00pabOTaHHOM MTOBEPXHOCTH (2 yaca).

Jlexnus 16.
OcHOBHBIE ClTy4an MPOTEKaHMs Ipoliecca pe3anus (2 Jaca).

Cemectp 6
Paszoen 2. Quzuyeckue 0ocHOBbL cMPYIHCKOOOPAZ08AHUA.
Jleknus 17.
dusnueckas CyIHOCTh CTPYKKOOOpa30BaHMs KaK Mpolecca ryOoKoi MIacTUYecKon
nedopmaruu u pa3pymieHus (2 Jaca).
Jlexnus 18.
Knaccudukanms Tumnos crpykek (2 gaca).



Jlexnusa 19.

Mopenb 00pa3oBaHus CAMBHOM CTpYXKHU. [Tm0ckocTh ciura (2 gaca).
Jlexnus 20.

Mexanunka 00pa30oBaHUs CIUBHON CTPYKKH MPH €UHCTBEHHOMN TIJIOCKOCTH caBUTA (2 Yaca).
Jlexnus 21.

Jedopmariust cpe3aeMoro CJI0sl ¥ HAMPSDKSHMS! IPY PE3aHuM. Y cajka CTPYKKH (2 yaca).
Jlexnus 22.

KoHnTtakTHBIC IpOIIECCH TTPU pe3annu MatepuanoB. HapoctooOpasoBanue (2 yaca).
Jleknus 23.

CocTosiHHe MaTepuaa Moj MOBEPXHOCThIO pe3anus. OctaTouHble AeQopMalii 1
HaIpPsDKEHUS B TOBEPXHOCTHOM cJI0€ AeTanu (2 yaca).
Jleknusn 24.

Conporusnenne pe3anuto. Cuiia pezanus u e€ coctapistomue (2 yaca).
Jleknus 25.

Cuctema cun nipu cBobogHoM pezanun. @opmyna K. A. 3BopsikuHa (2 yaca).
Jleknus 26.

Cuctema cuit ipu HecBOOOAHOM pe3aHuu. PaboTa pe3anus u e€ coctapistonire. MOMHOCTD
pe3anus (2 gaca).
Jlexnus 27.

TenoBsie sBJIICHHS TIPU PE3aHUK MaTepualioB. TemioBoi 6amanc. TemrepaTypa pe3aHus u
METOJTbI € orpeneneHus (2 Jaca).
Jleknusn 28.

Hanpsixenus B uHCTpymMeHTe. Buabl pa3pylieHus HHCTpyMeHTa. Buibl n3Hoca
uHCcTpyMeHTOB. Kputepun n3Hoca (2 gaca).
Jlexnus 29.

MexaHu3Mbl U3HALTMBAHUS PEXYIINX HHCTPYMEHTOB (2 yaca).
Jlekuus 30.

3aBUCUMOCTh CTOMKOCTH MHCTPYMEHTA OT CKOPOCTH pe3anusi. OCHOBHOM 3aKOH CTOMKOCTH (2
yaca).
Jleknusn 31.

Ponp BHemHEN cpenbl IpyU pe3aHuy MaTepuaoB. IIpOHUKHOBEHNE BHEIIIHEN CPElIbl Ha
KOHTAKTHBIC TIOBEPXHOCTU PEXKYIIIETO HHCTPYMEHTa (2 "aca).
Jlexnus 32.

Cucrema pezanusi. B3auMocBsI3b IPOIIECCOB U SBJICHUM MPU PE3aHUU MaTepuaioB (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTUYECKHUX 3AHATHI
He mianupyercs.

4.1.2.3. IlepeueHnb 1a00PATOPHBIX padboT

Cemectp 5
Pazoen 1. Ocnosvl popmoobpasosanus. ['eomempus pexcywezo knuna. OcHo8bl KUHEMAMUKU
pe3anusl.
JlabopaTopnas 1.

KoHCTpyKTHBHBIC 37IEMEHTHI M TEOMETPUUYECKUE TTAPAMETPhI JIE3BUHHBIX PEKYIINX
UHCTPYMEHTOB: TOKapHbIE pe3Ibl (dacThb 1) (4 yaca).
JlabGoparopHnas 2.

KOHCTpYKTHBHBIE 2JIEMEHTHI U TEOMETPUYCCKUE MAPAMETPhI JIC3BUHHBIX PEIKYIINX
WHCTPYMEHTOB: TOKapHbIE pe3Iibl (4acTh 2) (4 yaca).
JlabopaTopnas 3.

KoHCTpyKTHBHBIC 37IEMEHTHI M TEOMETPUUYECKUE TTAPAMETPhI JIE3BUHHBIX PEKYIINX
MHCTPYMEHTOB: IIMJIMHApHUYecKue (pessl (4 daca).



JlabopaTopnas 4.
KOHCTpYKTUBHBIE JIEMEHTHI U TEOMETPUUECKUE TaPAMETPhI JIE3BUIHHBIX PEKYILINX
MHCTPYMEHTOB: CIMpalibHbIe CBEPIA (4 Jaca).

Cemectp 6
Pazoen 2. Quzuueckue ochosvl cmpysickoooOpazo8anus.
JlabopaTopnas 5.

Jedopmarius cpezaeMoro cios (4 qaca).
JlabopaTopHnas 6.

Onpenenenre TeMnepaTypbl CTPYKKU U KOJIMYECTBA TEIJIOThI, OTBEAEHHOMN CTPYKKOH,
KaJIOpUMETPUUYECKUM METOJOM (4 yaca).
JlabGoparopnas 7.

OmnpeneneHne CUITbI Pe3aHUs IIEKTPOU3MEPUTENBHBIM U TUHAMOMETPHUUYECKUM METOJaMH
(dactp 1): aneKTpon3MepUuTeNbHbBIN MeTo 1 (4 yaca).
JlabopaTopHnas 8.

Omnpenenenre CUIIbI pe3aHUs AIEKTPOU3ZMEPUTEIbHBIM U AUHAMOMETPUYECKUM METOJaMU
(dacTh 2): nTMHaAMOMeTpUYecKuii Mmeto (4 yaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE 00eceYeHre CAMOCTOSATEeIbHOI
padoThI

IlepedyeHb TeM, BbBIHECEHHBIX HA CAMOCTOAITEIbHOE U3yUeHHe:
1. OcHOBHBIC HaMpPaBICHUS Pa3BUTHI HAYKU U MPAKTUKH 00paOOTKH MaTEePHAIOB PE3aHUEM.
2. O6o6ménHas kiaccupuKamms KOHCTPYKIIMOHHBIX MaTEpPHAIOB, IOJBEPracMbIX 00paboTKe
pe3aHueM.
3. O6006meénHas knaccupuKaIus METAUIOPSKYIITUX HHCTPYMEHTOB.
4. O003HaYCHNE UHCTPYMEHTAILHBIX MAaTEPUAJIOB IS JIE3BUMHBIX HHCTPYMEHTOB.
5. IIpon3BOACTBO TBEPAOCIUIABHBIX IJIACTHH ISl IE3BUMHBIX PEXYILIUX HHCTPYMEHTOB.
6. AOpa3uBHbBIEC HHCTPYMEHTAJIbHBIE MAaTEPHATIBL.
7. IlpunokeHue NPUHUIUNHUANBHBIX KHUHEMAaTHYECKHMX CXEM pe3aHus K OCHOBHBIM OIEpalusM
00pabOTKU pe3aHueM.
8. KunemaTtuueckue yribl TOKapHOTO pe3lia: ONpeaeIeHue, TEOPETUUECKUN PACUET.
9. IlapameTpsl cpe3aeMoro Cios P pa3IMYHBIX ONepausIx 00pabOTKU pe3aHUEM.
10. HecoBepiieHCTBa KPUCTAIMYECKOTO CTpOeHUs TBEPAbIX Teu. [lpencraBieHue miacTUUeCKON
nedopMaIuu ¥ pa3pymieHus ¢ MO3UIUNA TEOPUH TUCTOKAIIHHA.
11. YcnoBust oO6pa3oBaHUs Pa3IUYHBIX TUIIOB CTPYKEK.
12. OcuoBHbIe popmbl cTpykek. CrIocoObI 3aBUBaHUS U APOOIECHUS CTPYIKKH.
13. DxcnepuMeHTAIbHBIE METO/IbI ONIPEACIEHUS COCTABISIONINX CHUIIbI PE3aHUS.
14. DxcriepuMeHTaIbHBIE METOIBI OIPECIICHUS TEMIIEPATYPhI PE3aHU.
15. CMa3049HO-0XJIAXK JAIOIIHE TEXHOJIOTNYECKHE CpeAcTBa: Kiaccuukanms, COCTaB,
(GyHKUIMOHATIBHBIE IEHCTBUS B TIPOLIECCE PE3aHMSL.
16. Cioco6s! mogaun COTC B 30HY pe3aHus.
17. ToueHne: KNHEMATHKA, PEKUM PE3aHMsl, TapaMeTPbl UHCTPYMEHTA.
18. crporanue u non0ieHne: KHHEMAaTHKa, PEXUM pe3aHus, apaMeTpbl HHCTPYMEHTA.
19. CsepneHue, 3e€HKEpOBaHHE, pa3BEPTHIBAHUE: KUHEMAaTHKa, DPEKUM pE3aHUs, MapaMeTpbl
UHCTPYMEHTA.
20. ®pe3epoBaHue: KWNHEMATHKA, PEKUM pE3aHUs, TapaMeTpbl HHCTPYMEHTA.
Jlis  caMOCTOSITENIbHOM Pa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHsl 10 OCBOEHUIO
JUCLUIIMHBI U U3JaHUs U3 CIIMCKA MPUBEACHHOW HUXKE OCHOBHOM U JIOMOJIHUTEILHOM JIUTEPATYpPHI.



4.2 ®opma o0y4yeHHsI: 3209HAS

YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpox o0yueHus 5.
Bcero ®opma
Tpynoem- Hpaxkru- | JlaGopa-
Cemecr KOCTb, ﬂ;ﬁ- yeckue TOPHbIE K::cf;b- Kourt- (sorrma- CPC, TIPOMEIKYTOUHOTO
Pl yac/s3au. I-Iiac, 3aHATHS, | padoThI, ql:lc > poJib,uac. THast qac. KOHTpOIs (3K3.,
e . uac. yac. . padora), 3a4., 3a4. € OIL.)
qac.
7 144 /4 6 4 3 0,5 13,5 126,75 3a4.(3,75)
8 144/ 4 6 4 3 0,6 13,6 121,75 IKk3.(8,65)
HTroro 288 /8 12 8 6 1,1 27,1 248,5 12,4
4.2.1. CTpyKTypa AUCHUIIMHBI
KonraktHas pabora
00yJaronuxcs ¢ meaaroruaeckum <
paboTHHKOM S
9 dopma TEKyIIero
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1 OcCHOBBI 7 6 4 126,75 | ycTHBII onpoc,
dbopMooOpazoBaHMsL. OTYETHI TIO
['eomeTpHst peKYIIETO 71ab0paTOPHBIM
kymHa. OCHOBBI pabortam,
KMHCMATHUKU pC3aHU. HUTOroBOC
TECTHPOBAHUE
Bcero 3a cemectp 144 | 6 4 | + 3 10,5]126,75 3au.(3,75)
2 DuU3NYECKUEe OCHOBBI 8 6 4 121,75 | ycTtHBII onpoc,
CTPY’KKOOOpa30BaHUSI. OTYETHI TIO
1a60paTOPHBIM
paborawm,
HUTOT'OBOC
TECTUPOBAHUE
Bcero 3a cemectp 144 6 4 3 10,6]|121,75 JK3.(8,65)
Uroro 288 | 12 8 6 |1,1] 2485 12,4




4.2.2. Conepxanue TUCHUILTHHbBI
4.2.2.1. IlepeueHsn JeKkuuii

Cemectp 7
Pazoen 1. Ocnoswi hopmooobpazosanus. I'eomempus pesxcywezo kiuna. OcHO8bl KUHEMAMUKU
pesanus.
Jleknnus 1.

OcHoBbI pe3anus MatepraioB. CyIHOCTb U IpU3HAKK 00paboTku pezanueM. "Tpu kuta"
00paboTku pe3anueM (2 yaca).
Jleknms 2.

Knaccugukanus KOHCTPYKIIMOHHBIX MAIIMHOCTPOUTENIBHBIX MaTEPUAIOB I10 TpyIIam
o0pabaTbIBaeMOCTH pe3aHueM. MIHCTpyMeHTalIbHbIe MaTepHaibl (2 yaca).
Jlekuus 3.

Kunemaruka pezanus. Buasl aBmkennii pesanus. CKOpocTH IBUKEHUH pe3aHus (2 gyaca).

Cemectp 8
Pazoen 2. Quzuueckue ochosvl cmpysickooopazo8anus.
Jeknusa 4.
Knaccudukanms Tumnos crpykek (2 gaca).
Jlekumus S.
Mopenb 00pa3oBaHus CIMBHOM CTPYXKHA. MexaHuka 00pa3oBaHUs CIUBHOMN CTPYXKKH MPU
€IMHCTBEHHOM IJIOCKOCTH cliBHTa (2 yaca).
Jleknus 6.
Conporusnenue pe3anuto. Cuiia pezanus u e€ coctapistomue (2 yaca).

4.2.2.2. IlepeyeHb NPAKTHYECKHUX 3AHATHH
He mnanupyercs.

4.2.2.3. Ilepeuyenn 1a00paTOPHBIX padoOT
Cemectp 7
Pazoen 1. Ocnosvl popmoobpasosanus. ['eomempus pexcyueco knuna. OcHo8bl KUHEMAMUKU
pe3anusl.
JlabopaTopnas 1.
KoHCTpyKTHBHBIC 37IEMEHTHI M TEOMETPUUYECKUE TTAPAMETPhI JIE3BUHHBIX PEKYIINX
MHCTPYMEHTOB (4 Jaca).

CemecTtp 8
Paszoen 2. Quzuyeckue ocHO8bI cmpyrHCKOOOPA308aHU.
JlabGoparopHas 2.
Omnpenenenne TemMnepaTypbl CTPYXKH U KOJIMYECTBA TEIMJIOTHI, OTBOJUMOM CTPYKKOA,
KaJIOPUMETPUUECKUM METOJIOM (4 Jaca).

4.2.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE o0eceYeHre CAMOCTOSATEIbHOI
padoTbI

Ilepeyenb TeM, BBIHECEHHBIX HA CAMOCTOATEIbLHOE H3yYeHHUE:

1. Knaccudukarust TEXHOIOTHYECKUX MTPOLIECCOB U omnepanuii popMooOpa3oBaHus
NOBEpXHOCTEH eTaneil MamuH. Poiabs 00paboTku pe3aHreM B COBPEMEHHOW METaI000paboTKe.

2. OCHOBHBIE HalpaBJICHUS PA3BUTHUS HAYKU U IPAKTUKKA 00paOOTKH MaTepHaIOB PE3aHUEM.

3. O0600mEHHas K1accupUKaIs KOHCTPYKIIMOHHBIX MaTepHaioB, OIBEpPraeMbIX 00paboTKe
pe3aHHEM.

4. O6pabaTsiBaeMOCTh MaTEepPHUAJIOB pe3aHueM. MeTo bl orpeaesieHus: 00pabaThBaéMOCTH.

5. Pexxymue uHCTpyMeHTHI. TpeboBaHus, TPEAbIBISIEMbIC K MHCTPYMEHTAM.



6. O000mEHHAs KIacCU(PUKAIUST METALIOPEKYITHX HHCTPYMEHTOB.

7. UHCTpyMEHTANIbHBIE MaTEPUAIIBI IJI5 JIE3BUMHBIX PEKYIIMX HTHCTPYMEHTOB.

8. IIpon3BOACTBO TBEPAOCIUIABHBIX IJIACTHH ISl IE3BUMHBIX PEXYILUX UHCTPYMEHTOB.

9. AGpa3uBHBIC UHCTPYMEHTAIBHBIC MAaTEPHAITHI.

10. KoHCTpYKTHBHBIE 2JIEMEHTHI PEXKYILIEH YaCTH JIE3BUMHBIX HUHCTPYMEHTOB.

11. 'eomeTpuueckue napaMmeTpbl pexyIIeld YaCTH HHCTPYMEHTA B CTATHYECKON CUCTEME
KOOpJUHAT.

12. IIpunoxeHne NpUHUMITNAIbHBIX KHHEMATUYECKUX CXEM PE3aHMsl K OCHOBHBIM OIlEepalusiM
00pabOTKU pe3aHueM.

13. KunemaTuueckue yriibl TOKAPHOTO pe3lia: ONpeaeIeHUEe, TEOPETUUECKUN PacUET.

14. TTapaMeTpbl cpe3aeMoro cios IpU Pa3IUYHbIX ONEpaUsaX 00pabOTKU pe3aHUuEM.

15. HecoBepuieHcTBa KpUCTALIMYECKOTO CTpOEHUs TBEPABIX Teil. [IpencraBienue
TUTACTHYECKON JepopMaliui U pa3pyLIeHUs ¢ TO3ULUN TEOPUH TUCIOKAIHHA.

16. YcnoBust oOpa3oBaHMs pa3IMUHBIX TUIIOB CTPYIKEK.

17. OcuoBHbIe opmbI cTpykeK. CriocoObl 3aBUBAHUS U APOOICHUS CTPYKKH.

18. KoHTaKkTHBIE MTPOIIECCHI TIPU pe3aHnu MaTepuanoB. HapocToobpa3oBanue.

19. CocTosinue MaTepuana moJ| MoBEpXHOCThIO pe3anusi. OcTarounsle AedopMaliy u
HaIPsKEHUS B IOBEPXHOCTHOM CJI0€ JETAJIH.

20. Cucrema cui npu cBoboanom pesannu. ®opmyna K.A. 3BopbikuHa.

21. Cuctema cut mpu HeCBOOOTHOM pe3anuu. PaboTa pe3aHus u e€ COCTaBIISIONIHE.
MomHOCTb pe3aHus.

22. DKCEpUMEHTAIbHBIE METObI ONPEETICHUS COCTABIISIONINX CUIIbI pE3aHUs.

23. TeruioBbI€ SIBICHUS NPH pe3aHUM MaTepuasioB. TemnoBoit Oananc. Temneparypa pe3anus
W METOJBI €€ OTIPEICIICHUS.

24. DKcriepuMEHTAIbHbBIE METO/IbI OIIPENIEIIEHHS TEMIIEPATYPhI PE3AHHUS.

25. Hanpsikenust B MHCTpyMeHTE. Bunbl pa3pyuienusi uHCTpymMeHTa. Buabl nzHoca
MHCTpyMeHTOB. Kputepuu nzHoca.

26. MexaHu3Mbl U3HAIIMBAHUS PEKYIIUX HHCTPYMEHTOB.

277. 3aBUCUMOCTb CTOMKOCTH MHCTPYMEHTA OT CKOPOCTH pe3aHus. OCHOBHOM 3aKOH
CTOMKOCTH.

28. Ponp BHEIIHEN cpenibl IpU pe3aHuy MaTepuainoB. [I[pOHNKHOBEHNE BHEIIHEN CpeEJbl HA
KOHTaKTHBIE TOBEPXHOCTH PEXKYIIEr0 HHCTPYMEHTA.

29. CMa304HO-0XJIAXKTAI0IINE TEXHOJIOTHUECKUE CPECTBA: KiacCu(UKalus, COCTaB,
(GbyHKIIMOHAJIbHBIE ACHCTBUS B IIPOLIECCE PE3AHMUSL.

30. Cnoco6s! nogaun COTC B 30HY pe3aHusl.

31. Cucrema pe3anusi. B3auMocCBsI3b IPOIIECCOB U SABJICHUN NMPU PE3aHUU MATEPHUATIOB.

32. ToueHne: KNHEMATHKA, PEKUM PE3aHMs], TapaMeTPbl UHCTPYMEHTA.

33. Crporanue u noy0JIeHNE: KHHEMATHKA, PEXKUM pe3aHus, TapaMeTpbl HHCTPYMEHTA.

34. CeepiieHue, 3¢HKEPOBaHUE, Pa3BEPThIBAHUE: KHHEMATHKA, PEXKUM PE3aHUs, TapaMeTPhl
WHCTPYMEHTA.

35. dpe3epoBaHue: KNHEMATHKA, PEKUM PE3aHUs, TapaMeTPbl UHCTPYMEHTA.

Jlis caMOCTOSITENIbHOM pa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHsl 10 OCBOEHUIO
JUCLUIUIMHBI U U3/1aHUS U3 CIMCKA MPUBEIEHHON HUKE OCHOBHOMN U IONIOJHUTENIBHOM JINTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoTt, pedgepartos, TP, PI'P, PIIP

1. OGpabaTpIBa€MOCTh pe3aHUEM KaK TEXHOJOTUYECKOE CBOMCTBO KOHCTPYKITHOHHBIX
MatepHuaioB. MeTobl onpeaenaeHnus 00padaTbIBAeMOCTH PE3aHUEM.

2. Knaccudukanus KOHCTPYKITMOHHBIX MaTePHAJIOB 110 00pabaThIBAEMOCTH PE3aHUEM
(xknaccuduxanus rpymni odpadarsiBaemoctu mo [SO).

3. Kimaccudukamus KOHCTPYKIIMOHHBIX cTayieid. OcoOeHHOCTH 00pabOTKH pe3aHreM
Pa3JIMYHBIX KJIACCOB CTaJEH.



4. HepkaBerotue (KOPpO3MOHHO-CTOMKNE) cTalu: Kiaccuukarys, XAMUIECKHI COCTaB,
bU3HKO-MEXaHNYECKUE CBOMCTBA, Ha3HaueHne. OCOOCHHOCTH 00PabOTKH PE3aHHEM HEPIKABEIOIINX
CTaJICH.

5. Knmaccudukamnuss KOHCTPYKIIMOHHBIX 9yT'YHOB. OCOOCHHOCTH 00pabOTKH pe3aHreM
Pa3TUYHBIX KJIACCOB YYTYHOB.

6. Kimaccudukanus neTHbIX criiaBoB. OcoOCHHOCTH 00pa0OTKU pPe3aHUEM aTIOMHUHHUEBBIX U
MEIHBIX CTLIABOB.

7. OcobeHHOCTH 00pPabOTKH pe3aHreM MaTEpHAIOB BRICOKOHM TBEPIOCTH (3aKaIEHHOW CTaJH,
OTOENIEHHOT 0 YyTyHa).

8. Knaccudukamusi TATAHOBBIX U 3KapONPOYHBIX KOHCTPYKIIMOHHBIX CIIaBOB. OcoOeHHOCTH
00paboTKH pe3aHreM Pa3INYHbIX KJIACCOB TUTAHOBBIX H KAPOMPOYHBIX CIIJIABOB.

9. Buapl HHCTpYMEHTAJIBHBIX MAaTEPUAJIOB [Tl JIE3BUMHBIX PEXYIIUX HHCTPYMEHTOB.
TpeboBanus K HHCTpYMEHTATbHBIM MaTepuanam. O0JIacTH MPUMEHEHUS PA3INIHBIX
MHCTPYMEHTAJIbHBIX MaTepUaOB.

10. BeicTpopesxymiast ctaib: Kiaccuukaims, XkMUIeCKHI cOCTaB, PHU3NKO-MEXaHUIECKIE
cBoicTBa. Bubl 1 0COOEHHOCTH IKCIUTyaTalluK PEXYIUX HHCTPYMEHTOB U3 OBICTPOPEKYIIEH
ctanu. [Ipumepsl IpUMeHEHUS.

11. TBépaple crimaBbl HA OCHOBE KapOuaa Bosibpama: KiaccuGuKaIms, XUMAISCKUNA COCTaB,
(bU3UKO-MEXaHUYECKHE CBOMCTBA. BUIBI 1 0COOCHHOCTH IKCILTyaTallid HHCTPYMEHTOB C PeXyIIei
4acThiO U3 TBEPBIX CIUIaBOB. [IpuMepsl mpuMeHeHHUs.

12. be3BonbdhpamMoBbie TBEPBIC CTUIABHI (KEPMETHI): KiIacCU(PUKAIINS, XUMHUYECKUN COCTaB,
¢bu3MKO-MexaHUYeCKue CBOMCTBA. BUIbI 1 0COOCHHOCTH 3KCILTyaTallid HHCTPYMEHTOB C pexyiieit
4acThio U3 KepMmeta. [Ipumepsl mpuMeHEHHUS.

13. TlokpbITHs 1Sl pEXKYLUIMX HHCTPYMEHTOB U MHCTPYMEHTAJIbHBIX TIACTUH U3 TBEPIBIX
CIUTaBOB. BUIBI MOKPBITHH, CITOCOOBI HAHECEHU S, 00JIACTH MpUMeHeHus. [IpuMepsl mpuMeHeHus
MOKPBITHH.

14. acTpyMeHTanbHas MUHEpaTOKepaMuKa: KiacCU(pUKAINS, XUMHUECKUN COCTaB, (PU3HKO-
MeXaHU4YeCKHe CBOMCTBA. BUIbI 1 0COOEHHOCTH SKCIUTyaTallud HHCTPYMEHTOB € PEXKYILEH 4acThIO
u3 kepamuku. [Ipumepsl mpuMeHEHHUS.

15. CBepxTBEpAbIC HHCTPYMEHTAIBHBIC MaTepUabl (KyOU4ecKuii HUTpu Oopa,
HCKYCCTBEHHBIH aiMa3): Kilaccu(ukanus, XMMHUUECKUH coCTaB, (PU3NKO-MEXaHNIECKHE CBOWUCTBA.
Buapl 1 0cOOEHHOCTH 3KCIUTyaTallud HHCTPYMEHTOB € PEXKYILEH YacThIO U3 CBEPXTBEPIBIX
MatepuainoB. [Ipumepsl mpuMeHEHUS.

16. AGpa3uBHBIC MaTEepHaAIBl U HHCTPYMEHTHI. Knaccudukanus, XUMUIECKUNA COCTaB,
CBOMCTBA, MapKupoBKa. [Ipumepbl npUMeHEHUS.

17. Knaccudukaiusi OCHOBHBIX CIIOCOOOB M BHI0B 00paOOTKU PE3aHUEM.

18. KOHCTpYKTHBHBIE 2JIEMEHTHI U TEOMETPUUECKHE TAPAMETPBI PEXKYILEH YacTh
MHCTpYMEHTa (Ha MpUMepe TOKapHOTo pe3la). TeXHomornyeckas poib 3JEMEHTOB U TapaMeTpOB
peXylIed YaCTH TOKapHOIo pe3La.

19. KOHCTpYKTHUBHBIE 3JIEMEHTHI U TEOMETPUUYECKUE TTAPAMETPhI PEXKYILEH YacTh
MHCTpYMEHTa (Ha MpUMepe CIIUPATLHOTO CBEepia, 3eHKepa, pa3BEPTKH). TeXHOIOTHIeCKast POib
3JIEMEHTOB U IMapaMETPOB PEXKYILEH YaCTH OCEBBIX HHCTPYMEHTOB.

20. KoHCTpYKTHBHBIE 2JIEMEHTHI U TEOMETPUUECKHUE TAPAMETPBI PEXKYILEH 4acTh
WHCTPYMEHTA (Ha IpUMEpE TOPIIOBOM, IIMIIMHIAPUIECKON TUCKOBOM, KOHIIEBOM (Ppe3).
TexHoJOrHYECKasi pojib 3JIEMEHTOB U ITApaMETPOB PEXKYIIEH YacTu (pes.

21. [TapameTpsl cpe3aeMoro ciosi: MpUIycK, IIIyOUHa pe3aHus, TOIIINHA, ITUPUHA,
HOMHHAJIbHAS TUIOIIAIh CeUeHUs, paKTUIecKas TUIOIIAIs CeueHus. Pexxum pe3anus u
MOCIIE0BATEIHHOCTh €r0 Ha3HAYCHHUS.

22. IllepoxoBaToCTh Kak MapameTp KauecTBa 0OpaboTranHoM noBepxHocTH. [lapameTpsr
[IEpPOXOBATOCTU U X MPUMEHEHHE B KOHCTPYKTOPCKOM U TEXHOJIOTHYECKON JOKYMEHTAIIUH.
®DaxTOopHkI, BIUSIONIUE HA TAPAMETPBI IEPOXOBATOCTH MOBEPXHOCTEH, 00paOOTaHHBIX JI€3BUHHBIMH U
abpazuBHBIMU UHCTPYMEHTAMHU.



23. OCHOBHBIE Ccllydyau IPOTEKAaHUs IPOLECCA PE3aHNUs: OJHOJIE3BUITHOE U MHOTOJIE3BUIHOE;
cBOOOHOE M HECBOOOIHOE; MPSMOYTOJIbHOE U KOCOYTOJIbHOE; HEMPEPHIBHOE U MPEPHIBUCTOE
pe3aHue.

24. Knaccudukanus TUIIOB CTPYKEK P pe3aHuu. Y CIIOBUS 00pa30BaHUs Pa3IUIHBIX TUIIOB
CTPYKEK.

25. Mopenb 00pa3oBaHUs CIIMBHOM CTPY)KKHU MTPU €IMHCTBEHHOM TUIOCKOCTH CIBUTA. 30HBI
NEpBUYHOMN M BTOPUUHOMN Aedopmaruii oOpadaTsiBaeMOro Marepuaa.

26. Mexanuka 00pa30oBaHUs CIUBHON CTPYKKH MPH €UHCTBEHHOMN TJI0CKOCTH cnBura. Cuia
CTPY’KKOOOpa30BaHMS U €€ COCTABIISIONIHE.

27. Nedbopmarus cpe3aeMoro cinost. CriocoObl OIEHKH BETMYHUHBI AehopManuu. Y caaka
CTPYKKH. TeKkcTypa CTpYyKKH.

28. Mopenb 00pa3oBaHus CTPYXKKH CKanbiBaHUs. [mockocTh ckanpiBanms. [1mockocTh
CBMTIA.

29. KoHTtakTHbIC sBICHUS TpH pe3annu. HapocTooOpa3zoBanue. MeTo1bl HCKITIOUEHUS
HapoCTO0Opa3oBaHMs U OOPHOBI C HAPOCTOOOPA30BAHUEM.

30. Cucrema cuit ipu CBOOOTHOM M HECBOOOTHOM pe3aHuu. Cuia pe3aHus u e
COCTaBJISIOLIHE.

31. PacuétHble U 3KCIIEpUMEHTAIbHBIE METO/IbI OTIPEICNICHNUS BETUUNHBI CUJIbI PE3aHUsl.
[Tpumeps! pacuéra nMpu TOUSHUH, CBEPIICHUH, (Ppe3epOBaAHHH.

32. TeopeTnueckue METO/Ibl ONPEACIICHUS BEIMUUHBI CHIIbI pe3anusi. @opmyina K.A.
3BOpBIKMHA.

33. MomHocTh 1 paboTa Ipu pe3aHuu.

34. TennoBble siBIEHUS NTPU pe3aHUU. OCHOBHbBIE HICTOYHHUKH BBIJEJIECHUS TEIUIOTHI B 30HE
pe3anus. TemioBoi OalaHc 30HBI pe3aHus. TemiepaTypa pe3aHus.

35. PacuéTrHble U 3KCIIEPUMEHTAIbHBIE METOBI ONPEACIECHUS TEMIIEPATYPhI PE3AHUS.
[TonsiTHe 06 ONTUMATLHOM TETUIOBOM PEXHME 00paObOTKH.

36. ®opmupoBaHUE TTOBEPXHOCTHOTO CIIOsI pH 00pabdoTke pe3anueM. OcTaTo4HbIe
nedopMaluu 1 HaNpsHKEHHs B IOBEPXHOCTHOM clioe. BriusiHue pa3nuyHbix GakTOpoB Ha KaueCTBO
MOBEPXHOCTHOTO CJIOS.

37. ®opmsl cTpyxek. CtocoObl 0TBOAA, TPOOTICHUS U 3aBUBAHUS CTPYKKH.

38. dusnueckas NpupoAaa, BUAbl N3HALIMBAHUS U Pa3pyLIEHUS PEXKYILLIETO HHCTPYMEHTA.

39. MexaHu3Mbl H3HAIIUBAHUS PEKYIIEr0 HHCTpyMeHTa. CTOMKOCTh MHCTPYMEHTA U
BIIMSIHHE Ha He€ pa3IMyHbIX (DaKTOPOB.

40. Cmazouno-oxyaxaaromnue Texnojgorunueckue cpeactsa (COTC), mpumensiembie pu
pe3anuu: knaccudukanus, XxapakTepucTuka, ooiaactu npumerenus. Crnoco6st nogaun COTC B 30ny
pe3aHus.

41. Ocobennoctu nporecca nutudosanus. Buasl nmdosanus. Haznauenne pexxuMos
pe3anus npu nudoBaHun. AOpa3uBHBIC MaTEPUAIIBI.

42. KuneMaTuka pe3aHusi, BUJIbl JIBUKEHHUM, CKOPOCTH JIBHIKEHUHN pe3aHMsl P TOUEHUU
(mpoziosibHOE TOYEHHE, IOpE3Ka TOpLa, pacTauuBaHue, OTPE3Ka).

43. KuneMaTuka pe3aHusi, BUJIbl JBUKEHHUM, CKOPOCTH IBHIKEHUIN pe3aHMsI IPU CBEPIICHUH,
3€HKepOBaHUU, Pa3BEPTHIBAHUU.

44. KuHeMaTuKa pe3aHusi, BUJIbl IBUKEHUM, CKOPOCTH JIBUKEHUI pe3aHUsI IPU CTPOTaHuUH,
JOJIOJIEHUH, POTITUBAHUU.

45. KuneMaTuka pe3aHusi, BUJIbl JIBUKEHHUM, CKOPOCTH JIBMIKEHUIN pe3aHMsl IPU Pa3InIHbIX
croco0ax nundoBaHwms.

46. IloHATHE CKOPOCTH pE3aHUs, CKOPOCTH I1OAAYU, CKOPOCTH PE3YIBTUPYIOLIETO IBHKEHUS
Ha MpUMepax pa3InyHbIX METOJ0B 00pabOTKHU J€3BUHHBIMU PEXYILIUMU HHCTPYMEHTAMH.

47. CTOMKOCTh HHCTPYMEHTA U CKOPOCTh PE3aHMsl, JOIYCKaeMas €ro pexyIuMu
CBOMCTBaMH.

48. KauecTBO MOBEPXHOCTH MOCIe 00paboTKu pezanueM. [lapameTpsl kauecTBa MOBEPXHOCTH
1 UX 3aBUCHMOCTH OT TEXHOJOTHYECKHUX (HhaKTOpOB 00paboTKu pe3anueM. [Ipumepsl
TEXHOJIOTUYECKOT0 00eCneueH s KauecTBa MPH Pa3InYHbBIX CIIoco0ax 00pabOTKU pe3aHueM.



4.3 ®opma o0yueHuUs1: 3209HASA
YpoBeHb 0a30BOro 00pazoBaHus: cpegHee MpohecCHOHAIBHOE.

Cpoxk o0yuenus 3r 6M™.
B Ilepear- ®opma
Tpynoem- IIpakTu- | JlaGopa- cero TecTa- MPOMEIKY-
Jlek- Koncyusb- (KOHTaK- 4
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EMECTP | yac/sau. | "™ | sapsras padoThI TaIHi, 0J1b,4aC THan yac KOHTPOJISI
’ * | uac. ’ ’ yac. PoJIb,ac. padora), ’ p
en. qac. qac. uac. (3K3., 3a4.,
3ay. ¢ OIL.)
5 288 /8 4 4 2 0,6 10,6 160,75 | 108 | Jk3.(8,65)
Hroro | 288/8 4 4 2 0,6 10,6 160,75 | 108 8,65
4.3.1. CTpykTypa AMCHUILIHHBI
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1 OCHOBBI 5 4 4 66 YCTHBIN OIpPOC,
dbopMooOpazoBaHmsL. OTYETHI TIO
['eomeTpHst peKYIIETO 71ab0paTOPHBIM
kJnHa. OCHOBBI paborawm,
KWHEMATUKU pe3aHusl. HUTOrOBOE
TECTUPOBAHUE
2 duznueckre OCHOBEI 5 94,75 HUTOT'OBOE
CTPYKKOOOpa30BaHMSI. TECTHPOBAHUE
Bcero 3a cemectp 180 | 4 4 | + 2 10,6 160,75 OK3.(8,65)
Hroro 180 | 4 4 2 10,6]160,75 8,65
Hroro ¢ nepearrecraunei 288




4.3.2. Conepxanue TUCHMILTHHbBI
4.3.2.1. Ilepeuensn Jeknuii

Cemectp 5
Pazoen 1. Ocnoswi hopmooobpazosanus. I'eomempus pesxcywezo kiuna. OcHO8bl KUHEMAMUKU
pe3aHus.
Jleknus 1.

OcHoBbI pe3anus MatepraioB. CyIHOCTb U IpU3HAKK 00paboTku pezanueM. "Tpu kuta"
00paboTku pe3anueM (2 yaca).
Jleknus 2.

Kunematuka pezanus. Buasl nprkennii pezanusi. CKOpOCTH IBHKEHHUH pe3aHus (2 yaca).

4.3.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH
He mianupyercs.

4.3.2.3. Ilepeuyenn 1a00paTOPHBIX padoT

Cemectp 5
Pazoen 1. Ocnosvl popmoobpasosanus. ['eomempus pexcyueco knuna. OcHo8bl KUHEMAMUKU
pesanusl.
JlabopaTopnas 1.

KOHCTpYKTUBHBIE JIEMEHTHI U TEOMETPUUECKUE TaPAMETPhI JIE3BUIHHBIX PEKYILINX
MHCTPYMEHTOB (4 Jaca).

4.3.2.4. Ilepeyenb TeM U yueOHO-MeTOAN4YECKOE o0ecriedyeHre CaMOCTOATEILHOM
padoTbI

IlepeyeHnb TeM, BBIHECEHHBIX HA CAMOCTOAATE/IbLHOE H3yUYeHHUe:

1. Knaccudukarust TEXHOIOTHYECKUX ITPOILIECCOB U omepanuii popMooOpa3oBaHus
NoBepXHOCTEH etaneil MammH. Poias 00paboTku pe3aHreM B COBPEMEHHOW METaI000paboTKe.

2. OcHOBHbBIE HAIIPABJICHUS PA3BUTHS HAYKU U MPAKTUKU 00pabOTKH MaTepHaliOB PE3aHHUEM.

3. O06o0mEHHas Ki1accupUKaIus KOHCTPYKIIMOHHBIX MaTepHalioB, OBEpPraeMbIX 00paboTKe
pe3aHuem.

4. O6pabaTeiBaeMOCTh MaTEepPHUAJIOB pe3aHueM. MeTo bl orpeaesieHus: 00pabaThBaéMOCTH.

5. Pexxymue uHCTpyMeHTHI. TpeboBaHus, TPEABIBISIEMbIC K HHCTPYMEHTAM.

6. O000mEHHAs KIacCUPUKAIUST METALIOPEKYITHX HHCTPYMEHTOB.

7. HCTpyMEHTANIbHBIE MaTEPHUAIIBI IJI5 JIE3BUMHBIX PEKYIIIMX HTHCTPYMEHTOB.

8. IIpon3BOACTBO TBEPAOCIUIABHBIX IJIACTHH JUISl IE3BUMHBIX PEXKYILUX UHCTPYMEHTOB.

9. AGpa3uBHBIC UHCTPYMEHTAIbHBIC MAaTEPHAITHI.

10. KoHCTpYKTHBHBIE 2JIEMEHTHI PEXKYILIEH YaCTH JIE3BUMHBIX HUHCTPYMEHTOB.

11. 'eomeTpuueckue napaMmeTpbl pexyIIeld YaCTU HHCTPYMEHTA B CTATHYECKON CUCTEME
KOOpJMHAT.

12. IIpunoxeHne NpUHUMITNAIBHBIX KHHEMATUYECKUX CXEM PE3aHMsl K OCHOBHBIM OIlepalusiM
00pabOTKU pe3aHueM.

13. KunemaTnueckue yriibl TOKApHOTO pe3lia: ONpeaeIeHUEe, TEOPETUUECKUN PacU€ET.

14. [TapaMeTpbl cpe3aeMoro ciaos Py Pa3IUYHbIX ONEpaUsaX 00pabOTKU pe3aHueM.

15. HecoBepuieHcTBa KPUCTALIAYECKOTO CTpOEHUs TBEPABIX Tel. [IpencraBienue
TUTACTHYECKON JepopMaIiui U pa3pyLIeHUs ¢ TIO3ULUN TEOPUH TUCIOKAIHHA.

16. YcnoBust oOpa3oBaHHs pa3IMUHBIX TUIIOB CTPYIKEK.

17. OcuoBHbIe Gopmbl cTpykeK. CriocoObl 3aBUBAHUS U APOOICHUS CTPYKKH.

18. KoHTakTHBIE MIPOIIECCHI TIPU pe3aHnu MaTepuanoB. HapocTtoobpa3oBanue.



19. CocTosinue Matepuana moJ| MoBEpXHOCThIO pe3aHusi. OcTarounsle AedopMaliy u
HaANPSDKEHUS B TOBEPXHOCTHOM CJIO€ JICTAIIN.

20. Cucrema cui rpu cBoboanom pesannu. ®opmyna K.A. 3BopbikuHa.

21. Cuctema cuit mpu HeCBOOOTHOM pe3anuu. PaboTa pe3aHus u e€ CoCTaBIISIONIHE.
MomHOCTb pe3aHus.

22. DKCEpUMEHTAIbHBIE METObI ONPEETIECHUS COCTABISIONINX CUIIbI pE3aHUs.

23. TerutoBbI€ SIBJICHUS NPU pe3aHUH MaTepuasioB. TemnoBoit Oananc. Temneparypa pe3anus
W METOJBI €€ OTPEICIICHUS.

24. DKcriepuMEHTAIIbHBIE METO/IbI OIIPEIEIIEHHS] TEMIIEPATYPhI PE3AHHUS.

25. Hanpsixenust B MHCTpyMeHTe. Buabl pa3pyuienust uHCTpymMeHTa. Buabl nzHoca
MHCTpyMeHTOB. Kputepuu nsHoca.

26. MexaHU3Mbl U3HAIIMBAHUS PEXKYIIUX HHCTPYMEHTOB.

277. 3aBUCUMOCTb CTOMKOCTH MHCTPYMEHTA OT CKOPOCTH pe3aHus. OCHOBHOM 3aKOH
CTOMKOCTH.

28. Ponb BHEIIHEN cpenibl IpU pe3aHuy MaTepuainoB. [I[pOHNKHOBEHNE BHEIIHEN CpeJbl HA
KOHTAaKTHBIE TOBEPXHOCTU PEIKYILEr0 HHCTPYMEHTA.

29. CMa304HO-0XJIAXKTAIOIINE TEXHOJIOTHYECKUE CPECTBA: KiacCu(UKalus, COCTaB,
(yHKLIHMOHAIbHBIE IEHCTBUS B IPOLIECCE PE3aHMSL.

30. Cnoco6s! nogaun COTC B 30HY pe3aHusl.

31. Cucrema pe3anusi. B3auMocCBsI3b TPOIIECCOB U SABJICHUN MPU PE3aHUU MATEPHUATIOB.

32. ToueHne: KNHEMATHKA, PEKUM PE3aHMsl, TapaMeTPbl UHCTPYMEHTA.

33. Ctporanue u n0y0JIeHNE: KHHEMATHKA, PEXKUM pe3aHus, TapaMeTpbl HHCTPYMEHTA.

34. CeepiieHue, 3¢HKEPOBaHUE, Pa3BEPThIBAaHUE: KHHEMATHKA, PEXKUM PE3aHUs, TapaMeTPhl
MHCTPYMCHTA.

35. dpesepoBaHue: KUNHEMATHKA, PEKUM PE3aHUs, TapaMeTPbl UHCTPYMEHTA.

Jlis caMOCTOSTENbHONM pabOThl HUCMONB3YIOTCS METOJMYECKHE YKa3aHHA IO OCBOCHMIO
JUCLIUIUIMHBI U U3/IaHUS U3 CIMCKA MPUBEIECHHON HUKE OCHOBHOM U IOIIOJHUTENIBHOMN JIMTEPATYPHI.

4.3.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoTt, pedgepartos, TP, PI'P, PIIP

1. OGpabaTpIBa€MOCTh pe3aHUEM KaK TEXHOJOTHYECKOE CBOMCTBO KOHCTPYKITMOHHBIX
MatepHuaioB. MeTobl onpeaenaeHnus 00padaTbIBAEMOCTH PE3aHUEM.

2. Knaccudukanus KOHCTPYKITMOHHBIX MaTEPHAJIOB 110 00pabaThIBAEMOCTH PE3aHUEM
(xknaccuduxanus rpymnm odpadarsiBaemoctu 1o [1SO).

3. Kimaccudukamnus KOHCTPYKIIMOHHBIX cTayieid. OcoOeHHOCTH 00pabOTKH pe3aHreM
Pa3JIMYHBIX KJIACCOB CTaJEH.

4. HepxaBerorue (KOppO3MOHHO-CTOMKHE) CTaIH: Kiaccu(PuKanus, XAMAYECKUM COCTaB,
¢u3uKO-MeXaHNYeCKHUe CBOMCTBA, Ha3HaueHue. OcoOeHHOCTH 00pabOTKU pe3aHNEM HEPIKaBEIOIINX
CTaseu.

5. Knaccudukarus KOHCTPYKIIMOHHBIX Yyr'YHOB. OCcOOEHHOCTH 00pabOTKU pe3aHneM
Pa3IUYHBIX KJIACCOB YYTYHOB.

6. Kimaccudukanus nuBeTHbIX crutaBoB. OcoOeHHOCTH 00pabOTKH pe3aHreM allOMUHUEBBIX U
MEIHBIX CIIJIaBOB.

7. OcobenHocT 00pabOTKH pe3aHNEM MATEPHAIIOB BBICOKOH TBEPIOCTH (3aKaNEHHON CTaIIH,
OTOENIEHHOTO YYT'yHA).

8. Kitaccuduxarust THTaHOBBIX U )KapOIPOYHBIX KOHCTPYKIMOHHBIX CIIjIaBoB. OcoOeHHOCTH
00paboTKH pe3aHreM pa3INYHbIX KJIACCOB TUTAHOBBIX U KapOMPOYHBIX CIIJIABOB.

9. Buibl HHCTPYMEHTAJIBHBIX MaTEPUAJIOB JJIS JIE3BUWHBIX PEXKYIIUX HHCTPYMEHTOB.
TpebGoBanus K MHCTpyMEHTaIbHBIM MaTepuaiaMm. O01acTu NPUMEHEHUS Pa3InYHbIX
UHCTPYMEHTAJIbHBIX MAaTepHAJIOB.

10. beicTpopexyias crajib: KiaccupuKamms, XAMAYECKHH COCTaB, (PU3NKO-MEXaHUICCKHE
cBOicTBa. BHIbI 1 0COOEHHOCTH IKCIUTYaTAllMH PEXYIIUX HHCTPYMEHTOB U3 OBICTPOPEKYyIIEH
ctanu. [Ipumeps! npuMeHeHu .



11. TBépaple cryiaBel HA OCHOBE KapOuaa Boib(ppama: KiaccupuKaIys, XUMMUIECKHIA COCTaB,
bu3NKO-MexaHUYeCKue CBOMCTBA. BUIbI 1 0COOEHHOCTH 3KCIUTyaTallid HHCTPYMEHTOB C pexyiieit
YaCTbIO U3 TBEPABIX CILUIABOB. [IpuMeprl NpuMeHeHUs.

12. be3BonbhpamoBbie TBEPIbIE CIUIABBI (KEPMETHI): KJIacCU(MUKAIUS, XUMUIECKUN COCTaB,
(bU3UKO-MEXaHUYECKHE CBOMCTBA. BUIBI 1 0COOCHHOCTH IKCILTyaTallid HHCTPYMEHTOB C PexXyIIei
4acThIO U3 KepMeTa. [Ipumepsl npumMeHeHns.

13. ITokpbITHs 1Sl pEXKYLUIMX HHCTPYMEHTOB U MHCTPYMEHTAIBHBIX TUIACTUH U3 TBEPIBIX
CIU1aBOB. Bubl MOKPBITHIA, CITOCOOBI HAaHECEHUSs], 00J1acTH puMeHeHus. [Ipumepsl npuMeHeHus
IIOKPBITHH.

14. NacTpyMeHTaJIbHAsI MUHEPAJIOKEpaMHUKa: KilacCu(DUKanus, XAMUYECKUNA COCTaB, (U3UKO-
MEXaHHYECKHEe CBOMCTBA. BUIbI 1 0COOCHHOCTH IKCILTyaTallud HHCTPYMEHTOB C PEKYIIEH 4aCcThIO
u3 kepamuku. [Ipumepsl npuMeHeHus .

15. CBepXxTBEpAble HHCTPYMEHTAIBHBIE MaTepUabl (KyOrnueckuii HuTpu Oopa,
MCKYCCTBEHHBIN aiMa3): Kilaccu(uKalmsi, XUMHUECKUN COCTaB, (PU3HKO-MEXaHUUECKHUE CBOICTBA.
Buast 1 0COOEHHOCTH HKCIUTyaTalli HHCTPYMEHTOB C PEXYILEH YaCThIO U3 CBEPXTBEPIBIX
Martepuanos. [IpumMepsl npuMeHeHus!.

16. AGpa3zuBHbBIE MaTepualbl U HHCTpYMEHThI. Knaccugukanus, XMMUYECKUi cocTas,
CBOICTBa, MapKupoBka. [Ipumepsl nprumMeHeHusl.

17. Knaccudukaimsi OCHOBHBIX CIIOCOO0OB U BHI0B 00pabOTKH pe3aHUEM.

18. KOHCTpYKTHUBHBIE 3JIEMEHTHI U TEOMETPUYECKUE TTApAMETPhI PEXKYILEH YacTh
MHCTPYMEHTA (Ha MpUMeEpE TOKAPHOIO pe3la). TexXHosornueckas poib 3JEMEHTOB U TapaMeTPOB
peXyIlen yacTu TOKapHOTro pe3lia.

19. KOHCTpYKTHBHBIE 2JIEMEHTHI ¥ TEOMETPUUECKHE TAPAMETPBI PEXKYILEH 4acTh
MHCTpyMEHTa (Ha MpUMepe CIIUPaIbHOTO CBepJia, 3eHKepa, pa3BEPTKH). TeXHONIOrnueckas poib
AJIEMEHTOB M N1apaMETPOB PEXKYIIEN YaCTU OCEBBIX HHCTPYMEHTOB.

20. KoHCTpYKTHBHBIE AJIEMEHTBI U TEOMETPUUYECKHUE MTApAMETPhl PEKYIIEH YacTu
MHCTPYMEHTA (Ha pUMepe TOPLIOBOM, IIMIIMHAPHUECKON JUCKOBOM, KOHIIEBOH (pe3).
TexHonoruyeckas pojib 3JIEMEHTOB U TapaMeTPOB pexyIIel yactu dpes.

21. TTapaMeTpbl cpe3aeMoro cios: MPUITYCK, ITyOnHa pe3aHus, TOIIMHA, IIUPUHA,
HOMMHAJIbHAS TUIOIIAb CeUeHus, (pakThdeckas MIolaas ceueHus. Pexxum pezanus u
NIOCJIEI0BATEIBHOCTD €70 HA3HAYECHHUS.

22. lllepoxoBaTocTh Kak mapamMeTp KadecTBa oOpaboTaHHOU ToBepXHOCTHU. [TapameTpsl
IIEPOXOBATOCTU U UX IPUMEHEHUE B KOHCTPYKTOPCKOM M TEXHOJIOTMYECKON JOKYMEHTALUH.
@DaxTophbl, BIUSIOLIUE HAa TApaMETPhl HIEPOXOBATOCTH MOBEPXHOCTEN, 00pa0OTaHHBIX J€3BUHHBIMU U
abpa3suBHBIMU HHCTPYMEHTAMH.

23. OCHOBHBIE ClTy4an MPOTEKAHUS MTPOIECCa PE3aHus: OJTHOJIE3BUMHOE U MHOTOJIE3BUIHOE;
CBOOOIHOE M HECBOOOIHOE; IPSIMOYTOJIbHOE U KOCOYT'OJIbHOE; HEIIPEPHIBHOE U MPEPHIBUCTOE
pe3aHue.

24. Knaccuduxanus THIIOB CTPYXKEK MPHU pe3aHuH. Y cIOBUS 00pa30BaHUs pa3IMYHbIX TUIIOB
CTPYXEK.

25. Mopnenb 00pa30BaHus CIMBHON CTPYXKKH MPH €JUHCTBEHHON TUIOCKOCTH CIBUTA. 30HBI
MEPBUYHON M BTOPUYHOM fedopmaluii oopabaTeiBaeMOro MaTepuara.

26. MexaHnuka o0pa30BaHUs CIMBHOM CTPYKKH IPH €JMHCTBEHHOHN TIIOCKOCTH caBura. Cuna
CTPY’KKOOOpa30BaHUs U €€ COCTABIISIIOIINE.

27. dedbopmanus cpezaemoro cnost. CriocoObl OIeHKH BeTMYUHBI ehopManuu. Y caaka
CTPYKKHU. TeKCTypa CTPYKKH.

28. Mopnenb 00pa3oBaHus CTPYKKH ckaibiBaHus. [Imockocts ckanbiBanus. [lnockocts
CIBUTA.

29. KonTakTHble sBIeHUS MpH pe3anuu. HapocTtooOpasoBanue. MeToabl HCKITIOYESHHUS
HapocTooOpazoBaHus U OOPHOBI ¢ HAPOCTOOOPA3OBAHHUEM.

30. Cucrema cui ripu cBOOOTHOM U HECBOOOAHOM pe3anuu. Cuiia pe3anus u eé
COCTAaBJISIIOLIUE.

31. PacuérHble 1 3KCIIEPUMEHTAIbHBIE METO/IbI ONPEEIICHUS BEJIMUNHBI CUJIbI PE3aHUS.
[Tpumeps! pacuéra npu TOUYEHUH, CBEPIICHUHU, (pPE3ECPOBAHUU.



32. Teopernyeckue METOBI ONPEAEIECHUS BENUUNHBI crilbl pe3anus. Popmyna KA.
3BOpBIKHHA.

33. MourHocTh 1 paboTa Mpu pe3aHum.

34. TenuoBsle siBNIeHU NpU pe3aHuyd. OCHOBHBIE UCTOYHHUKY BBIICIICHUS TEIJIOTHI B 30HE
pe3anust. TemoBoii OanaHc 30HbI pe3aHus. TeMmeparypa pe3aHus.

35. Pacu€THbIe M 3KCIEPUMEHTAJIBHBIE METO/IbI ONIPEAECIICHUS TEMIIEPATYPhI PE3aHUS.
[TonsiTHE 00 ONTUMAIEHOM TEIIJIOBOM PEKUME 00paOOTKH.

36. ®opMupoBaHUEe MTOBEPXHOCTHOTO CJI0S MpU 00paboTke pe3anneM. OcTaToOYHbIC
nedhopMaIuy 1 HaMPSHKSHHS B IOBEPXHOCTHOM clioe. BrusiHue pa3inyHbIX (aKTOPOB HA KA4eCTBO
MOBEPXHOCTHOTO CJIOSL.

37. ®opmsl cTpyxek. CiocoObl 0TBO/IA, IPOOJICHHS U 3aBUBAHUS CTPYKKH.

38. ®duznueckas Npupoaa, BUIbl U3HANIMBAHUS U PA3PYUICHUS PEXKYILETO HHCTPYMEHTA.

39. MexaHu3Mbl U3HAIIMBAHUS PEXKYILET0 HHCTpyMeHTa. CTOMKOCTh MHCTPYMEHTA U
BJIMSTHUE HA HE€ pa3InYHbIX (PaKTOPOB.

40. CmazouHo-oxJaxaatomue TexHoiorunueckue cpeacrsa (COTC), npumensiemMble mpu
pe3anuu: kiaccudukanys, XxapakTepucTaka, ooaactu npumeHenus. Crocoos! mogaun COTC B 30HY
pe3aHusl.

41. Ocobennoctu mporiecca nuudoBanus. Buasl mmndosanus. HaznaueHue pexxuMoB
pe3anust npu nuMpoBaHuu. AGpa3uBHbIC MaTEPHAIBL.

42. KunemaTuka pe3aHusi, BUJIbl JBUKECHUM, CKOPOCTH JIBH)KEHUN pe3aHus MPU TOUYCHUH
(mpoa0aBpHOE TOUEHHE, IOJpe3Ka TopIia, pacTaunBaHUE, OTPE3Ka).

43. KunemaTuka pe3aHusi, BUJibl JBUKCHUH, CKOPOCTH JBHXKCHUN pe3aHus MPU CBEPJICHUH,
36HKEPOBAaHUH, pa3BEPTHIBAHUM.

44. KuHnemaTuKa pe3aHusi, BUJIbl JBUKEHUH, CKOPOCTH JBMXKCHUHN pE3aHus MPU CTPOTaHUU,
JOJIOJIEHUH, TIPOTITUBAHUU.

45. KunemaTuka pe3aHusi, BUJibl JBUKCHUN, CKOPOCTH JBHXKCHUN Pe3aHUs MPU PA3TMIHBIX
crioco0ax T oBaHusl.

46. IloHsiTe CKOPOCTH pe3aHUsl, CKOPOCTH NTOAAYH, CKOPOCTH PE3YIBTUPYIOMIETO ABUKECHUS
Ha MPUMepax Pa3InYHBIX METOJ0B 00pabOTKU JTE3BUHHBIMH PEXKYIIIUMU HHCTPYMEHTAMH.

47. CTOMKOCTh MHCTPYMEHTA U CKOPOCTh PE3aHus, JOMyCKaeMas €ro pexxyImumMu
CBOWCTBaMH.

48. KadecTBO moBepXHOCTH TOCie 00paboTku pezanuem. [lapaMeTpsl kKauecTBa MOBEPXHOCTH
U MX 3aBUCHMOCTb OT TEXHOJIOTHUECKUX (hakTOpoB 00paboTkH pezaHueM. [Ipumepsl
TEXHOJIOTHYECKOTO 00eCIeUeHHsT KaueCTBa MPHU Pa3IUIHBIX CIIOCO0ax 00pabOTKH pe3aHUEM.

49. MeToapl BOCCTAHOBIICHHSI PEXKYIIEH CITOCOOHOCTH JIE3BUHHBIX M a0pa3uBHBIX
UHCTPYMEHTOB.

50. MeToap! CTpYKKOAPOOJIEHHS U CTPYKKO3aBUBaHUS ITpH 00pabOTKe pe3aHueM.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

B mnpoumecce u3zydenus aucuuiuinHbl 'Pe3aHune maTtepuanoB' NPUMEHSIETCS JIUalioroBast
TEXHOJIOTUS POBECHUSI JICKIIHA, JJAOOPATOPHBIX padOT B aKTUBHOW M MHTEPAKTUBHON (hopMax.

B xadecTBe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI B paMKax AUCLUILIMHBI
MPUMEHSIOTCS:

- aucKyccus — popma mpoBeIeHUs 3aHATHS, IPU KOTOPOH 00ydaroluecs BhICKa3bIBalOT CBOE
MHEHUE 110 TIpobIieMe, 3a/IaHHOH Mpeno/1aBaTeNeM;

- Case-study (pa300p KOHKpPETHBIX CUTyaluii) — popMa MpOBEACHUS 3aHATUS, TIPU KOTOPOI
oOydaromuecss COBMECTHO C TMPENoJaBaTeieM aHAaTU3UPYIOT KOHKPETHYIO MPOU3BOJICTBEHHYIO
po0JIEMY UITU CIIOXKUBILYIOCS] CUTYAIUIO;

- noknaja (mpe3eHTarus) — MyOnMyHOe COOOIeHUe, MPEACTABIISIONIee co00l pa3BEPHYTOE
U3JIOKEHUE OmpenenéHHol Tembl. [lokimaa MoXKeT ObITh MpeAcTaBiIeH Pa3IMYHBIMU YyYaCTHUKaAMHU
00pa30BaTeNbHOTO TIpOIecca: MpenojaaBareiaeM, OOYJaroIIMMCS, KOJUIGKTHBOM OOYYaroIIMXcCH,



OPUTTIAIEHHBIM  SKCHepToM. JIOKIag4uK TOTOBUT HEOOXOJMMBIE MaTepuaibl B BHIEC TEKCTa,
npe3entanuu PowerPoint, mumtoctpanuu u T.1.;

- MOJETHPOBAHHWE — HCCIEJOBaHHWE OOBEKTOB MO3HAHMS HA UX MOJENX; MOCTPOCHHE U
U3ydCHUE MOJICNICH peabHO CYIIECTBYIONIMX IPEAMETOB WM SBJICHUH JUIL UX ONpEeNeHHs, JIH00
YAYYIIEHUS! WX XapaKTEPHCTUK, PAlMOHAIHM3AIMUA CIIOCOOOB MX TOCTPOCHHUS, YIPABICHUS UMHU U
HPOTHO3UPOBAHUS.

Ha xaxnoe naboparopHoe 3aHATHE 00y4aromumcs GOpMHUPYIOTCS KaK WHAWBUIyalIbHbIE, TaK
Y KOJUICKTHBHBIC 33aJaHus (MCXOAHBIC JaHHBIC, B COOTBETCTBHU C METOIUYECKHUMHU YKAa3aHUSMH I10
BBINOJIHEHUIO Ja00paTOpHbIX padoT). OTUET 1o 1abopaToOpHBIM paboTamM OOYUaIOIIMICs COCTABIISET
VHIMBHIyaIbHO BO BpeMs J1a0OpPAaTOPHOTO 3aHATHA M IO €r0 OKOHYaHWH, B CBOOOJHOE BpeMs.
3ammrTa 0TYETOB MO JAOOPAaTOPHBIM paboTaM MPOBOAMTCS JO Hayaja CIEAYIOIIEro J1adopaTopHOro
3aHATHS B YCTAaHOBJICHHBIC YaChl KOHCYIBTAIMH U MPUEMA TEKYIINX 33J0JDKCHHOCTEH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA yCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTallMi IO UTOIraM OCBOCHUA NUCHUIIJINHBI.
@OH/IbI OLICHOYHBIX MATEPHAIIOB (CPEACTB) IPUBEAEHBI B IPUIIOKEHHH.

7. YueOHO-MeTOaANYecKOe U HHPOpMAITMOHHOE o0ecnieuyeHne JUCHUIIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOANYECKAS JUTEPATYyPa M0 JUCHUIIIHHE

1. ApxumnoBa H.A. Ilpoueccsl u onepaunu GpopmooOpazoBanus. Pe:xxumel pezanus : ydeOHOe
nocoobue / H.A. Apxumnosa, T.A. baunosa, B.f. JlyramoB. — benropon : benropoackuii
roCcy1apCTBEHHBIN TexHomornyeckuil yausepcurer um. B.I'. lyxosa, ObC ACB, 2018. — 64 c. —
ISBN 2227-8397. — Texcrt : 35eKTpoHHBIN // DnexkTpoHHO-OnOmmoreyHas cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92291.html (mata o6pamenus: 11.11.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. MOJb30oBarener - http:// www.iprbookshop.ru/92291.html

2. Eropkur O.B. Ilpomeccsl u omepamuu ¢GopmMooOpazoBaHus : y4eOHO-METOAMYECKOE
nocobue / O.B. Eropkun, O.H. Crapoctuna. — CapatoB : By3oBckoe obpazoBanue, 2019. — 52 c.
— ISBN 978-5-4487-0584-7. — TekcT : 3neKTpOHHBIN // DneKTpoHHO-O0nbanoTeunas cucrtema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/86940.html (nata obpamenus: 11.11.2020).
— Pexxum goctyna: Uit aBTopu3up. nojib3osareneit - http://www.iprbookshop.ru/86940.html

3. CkyparoB /[I.JI. ®opmooOpa3oBanue moBepxHocTel netaneif. OOpaboTka marepHuaioB
pe3zanuem : yuebHoe mocooue / J[.JI. CkypatoB, B.H. Tpycos, T.H. Aunproxuna. — 2-¢ u3g. —
Camapa : Camapckuil rocy1apcTBeHHbIl TexHudeckuil yausepeurer, ObC ACB, 2016. — 175 c. —
ISBN 978-5-7964-1894-9. — TekcT : 37eKTPOHHBIA // DneKTpoHHO-OMOIMoTeuHnas cucrtema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/91142.html (nata o6pamenus: 11.11.2020).
— Pexxum pocrtyna: st aBTOpU3Hp. ToJIb3oBaTeneit - http://www.iprbookshop.ru/91142.html

4. Kapannamos K.K. O6pabotka metaiioB pe3anueM: yuedbnoe nocooue / K.K. Kapannamos,
B./l. KnonoroB. — Caparos: [IpodobpazoBanue, 2020. — 266 c. — ISBN 978-5-4488-0933-0. —
Tekct: 3nekTpoHHBIH // OnekrponHo-OmOmmnoreuHas cucrema I[PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/99934.html (mara o6pamenus: 11.11.2020). — Pexum noctyma: ms
aBTOPH3UP. monb3oBateneil - http://www.iprbookshop.ru/99934.html

5. I'py6siit C.B. Pacder mapameTpoB M mokasaTesiel mporiecca pe3anus: yueoHoe mocooue /
C.B. I'pyOsiit. — MockBa, Bonorma: Uudpa-Umxenepus, 2020. — 192 c¢. — ISBN 978-5-9729-
0463-1. — TekcT: smekTpoHHbIN // DnexkTpoHHO-OMOMMoTeyHas cuctema IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/98449.html (mara obpamenus: 11.11.2020). — Pexum goctyna:
TSl aBTOPU3UP. TOJIb30Bateseit - http:// www.iprbookshop.ru/98449.html

6. Comunes lO.I1. TexHonoruss KOHCTPYKLMOHHBIX MaTepuanoB: yueOHUK ais By30B / FO.IL
Counnies, b.C. Epmakos, B.1O. ITupaiinen; noa pegakuueit FO.I1. ConnneBa. — 5-e u3a. — CaHkT-
[etepoypr: XUMU3 AT, 2020. — 504 c. — ISBN 078-5-93808-347-0. — TekcT: 31eKTpOHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS crucrema IPR BOOKS: [caiiT]. — URL:



http://www.iprbookshop.ru/97817.html (nata ob6pamenus: 11.11.2020). — Pexxum goctyna: mist
aBTOPU3HUP. MoJb30oBarened - http:// www.iprbookshop.ru/97817.html

7. TexHONOTHsI KOHCTPYKIIMOHHBIX MaTepuanoB. PU3NKO-MEXaHUYECKHE OCHOBBI 00PabOTKU
METaJUIOB pPE3aHWEM M METAJUIOPEeKYIIUe cTaHKu : ydeOHoe mocobue / B.E. T'opmmenko, A.A.
AbpocumoBa, B.M. HosukxoB [u gp.]. — Cankr-Ilerep6ypr : Canxt-IletepOyprekuit
rOCYIapCTBEHHBIA apXUTEKTYpHO-CTpouTenbHbld yHUBEpcUTeT, OBC ACB, 2017. — 84 ¢. — ISBN
978-5-9227-0703-9. — TekcT : 35eKTpoHHBIHN // DnekTpoHHO-O0nbmuoreunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/74354.html (mata o6pamenus: 11.11.2020). — Pexum
JOCTYTA: JIIsl aBTOPU3UP. ToJIb30Barenel - http://www.iprbookshop.ru/74354 . html

8. 3aBuctoBckmii C.D. O06paboTka MarepuajioB M HHCTPYMEHT: ydeOHoe mocobme / C.D.
3aBucTOBCKH. — MuHCK: Peciybnukanckuii FHCTUTYT nipodeccroHanbHoro oopasosanus (PUIIO),
2019. — 447 ¢. — ISBN 978-985-503-907-6. — TeKcT: 2JIeKTpOHHBIH // DNEeKTpOHHO-OMOIMOoTeuHas
cucrtema [IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/93388.html (mara oGpamenwus:
11.11.2020). — Pexxum JIOCTyna: TUIst aBTOPHU3HP. MoJIb30BaTENEH -
http://www.iprbookshop.ru/93388.html

9. Ky3nenoB B.I'. O6paboTka MeTaymioB pe3anueM : yueoHoe mocooue / B.I'. Ky3neros, ®.A.

lapudpymmun, I'.'A. AmunoBa. — Kazanp : Ka3zaHckull HalMOHAJBbHBIN HCCIIEAOBATENBCKUI
TexHoJornueckui ynusepcuter, 2015. — 275 c¢. — ISBN 978-5-7882-1648-5. — Tekcr
ANIEKTPOHHBIN // OnekrpoHHo-OmOmmoreynas cucrema I[PR  BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/80236.html (mara o6pamenus: 11.11.2020). — Pexum nmoctyma: ms
aBTOPH3UP. mosb3oBaTeneil - http://www.iprbookshop.ru/80236.html

10. Ko3noB A.A. Pacuet pexxumoB pe3anus : yaeoHoe mocooue / A.A. Kosznos, A.M. Ko3mos.
— JIunenx : JIunenkuii rocynapcTBeHHbIN TexHnyeckuil ynusepceurer, ObC ACB, 2017. — 96 ¢. —
ISBN 978-5-88247-818-5. — Tekcr : 37eKTpOHHBINA // DneKTpoHHO-OMOMMoTeunas cucrtema I[PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/83179.html (mata ob6pamenus: 11.11.2020).
— Pexxum pocrtyna: st aBTOpU3Hp. ToJIb3oBaTeneit - http://www.iprbookshop.ru/83179.html

11. KOHCTpYKTHBHBIE 3JIEMEHTBl M TE€OMETPUYECKHE IMapaMETPbl JIE3BUMHBIX PEXKYIINX
WHCTPYMEHTOB: [IpakTukym /utst cTyeHToB oOpa3zoBarenbHbIX mporpamm 15.03.05 KoncrpykTopcko-
TEXHOJIOTUYECKOE O0ecreYeHne MaIlMnHOCTPOUTENbHBIX Mpou3BoACTB; 15.03.02 TexHomormueckue
MamuHbl 1 obopynoBanue / coct. Kapmo A.B. [DnekTpoHHBIN pecypc]. — DIEKTPOH. TEKCTOBBIC
nad. (4,7 M6). - Mypom: MU Bnal'V, 2017. - 1 anektpoH. ont. auck (CD-R). — Cuctem. TpeboBaHUs:
nporeccop x86 ¢ TakroBod wactoro 500 MIt m Bemme; 512 M6 O3Y; Windows XP/7/8;
Bugeokapra SVGA 1280x1024 High Color (32 bit); npuBox CD-ROM. - 3arn. c¢ skpana. - Ne
rocpeructpamuu 0321703785 - https://www.mivlgu.ru/iop/mod/resource/view.php?id=56882

7.2. JlonoJIHUTEIbHAS Y4e0HO-MeTOANYEeCKAsl JTUTEPATYPA N0 AUCHUILIHHE

1. Paiixenscon B.A. O6paboTka pe3aHueM cTayiei, )KapoIPOYHbIX U TUTAHOBBIX CIUIABOB C
ydeToM uX (u3uKo-MexaHndeckux cBorctB / B.A. Paiixenbcon. — Mocksa : Texnocdepa, 2018. —
508 c. — ISBN 978-5-94836-476-6. — TekcT : 3JEKTPOHHBIH // DNEeKTpOHHO-OMONIMOTEYHAS
cucremMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/84694.html (mara oOpameHus:
11.11.2020). — Pexxum JOCTYTIA: JUTS aBTOPU3HUP. II0JIb30BaTENEH -
http://www.iprbookshop.ru/84694.html

2. ®emenko B.H. Tokapnas o6pabotka : y4eOnuk / B.H. ®@emenko, P.X. MaxmyTroB. —
MockBa : Hnadpa-Umxenepus, 2016. — 460 c¢. — ISBN 978-5-9729-0131-9. — Tekcr :
ANIEKTPOHHBIN // OnekrpoHHo-OmOmmoreynas cucrema I[PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/51737.html (mara o6pamenus: 11.11.2020). — Pexum noctyma: ms
aBTOPH3UP. monb3oBateneil - http://www.iprbookshop.ru/51737.html

3. HynekeBuu A.O. Tokapnas u ¢pe3epHas oOpadoTtka. [IporpammupoBanne cucremsr UITY

HAAS B npumepax : mocobue / A. O. JlynpkeBud. — MuHCK : PecrmyOnmKaHCKUII MHCTHUTYT
npodeccuoranbHoro odpazosanus (PUIIO), 2016. — 72 c. — ISBN 978-985-503-547-4. — Texcr :
ANIEKTPOHHBIN // OnekrponHo-OmOmmoreynas cucrema I[PR  BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/67767.html (mara o6pamenus: 11.11.2020). — Pexum noctyma: ms
aBTOPH3UP. mosb3oBateneil - http://www.iprbookshop.ru/67767.html



4. @ununHas o0paboTka moBepxHocTel npu nmpousBoactse netaneii / C.A. Knumenko, M.1O.
Komeiikuna, B. U. JlaBpunenko [u ap.] ; mox penakuueit C.A. Ymwxkuk, M.JI. Xelden. — MuHck :
Benopycckas nayka, 2017. — 377 c. — ISBN 978-985-08-2201-7. — Tekct : 3JIeKTpOHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS cucremMa IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/74094.html (nata ob6pamenus: 11.11.2020). — Pexxum goctyna: mist
aBTOPH3HUP. MoJb30Barene - http:// www.iprbookshop.ru/74094.html

5. Bypoukun [O.I1. Pacuer mapameTpoB COOPHBIX PEXYIIUX WHCTPYMEHTOB : MPAKTUKYM /
O.I1. bypouknn. — Camapa : CamMapckuid rocyaapCTBEHHBIM TeXHWYECKUM yHuBepcuter, DbC
ACB, 2017. — 116 c. — ISBN 2227-8397. — TekcT : 3JeKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAs
cucremMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/90900.html (mara oOpamenus:
11.11.2020). — Pexxum JOCTYTIA: JUTS aBTOPU3HUP. [10JIb30BaTENEH -
http://www.iprbookshop.ru/90900.html

6. TexHoyorusi M3rOTOBJIEHUS WHCTpyMeHTa : yueOHoe mocobue / FHO.M. Mmanos, H./L.

[TammeBa, H.b. KportunoB [u ap.]. — Camapa : CamMapckuil rocyaapCTBEHHBIM TEXHUYECKUH
yausepcuretr, ObC ACB, 2016. — 282 c¢. — ISBN 978-5-06-0043-0. — TekcT : 31eKTpOHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS cucTeMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/90946.html (nata ob6pamenus: 11.11.2020). — Pexxum goctyna: mist
aBTOPH3HUP. MoJb3oBarenen - http:// www.iprbookshop.ru/90946.html
7. Mexannueckasi o00paboTKa Tell BpallleHus : yueOHo-MeTogudeckoe mocooue / M.I'. ["ankuH,

N.B. KonopanioBa, B. H. Amuxmun, A. C. Cmaran. — ExatepunOypr : Ypanbckuii dhenepanbHbIi
yauBepcuret, ObC ACB, 2015. — 222 c. — ISBN 978-5-321-02430-0. — TekcT : 37eKTpOHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS cucTeMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/66171.html (nata ob6pamenus: 11.11.2020). — Pexxum goctyna: mis
aBTOPH3HUP. MoJb30Barenen - http://www.iprbookshop.ru/66171.html

8. bypoukun HO.I1. CoBpemeHnHble NUIH(OBANIBHBIE W MPaBSIIUE WHCTPYMEHTHI : y4eOHOE
nocobue / FO.I1. Bypoukun. — Camapa : Camapckuii rocy1apCTBEHHBIN TEXHUYECKUA YHHUBEPCHUTET,
3BC ACB, 2015. — 307 c¢. — ISBN 978-5-7964-1860-4. — TeKcT : 3JeKTPOHHBIH // DIEeKTpOHHO-
ouommoteunas cuctema [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/91799.html (nara
obopamenns: 11.11.2020). — Pexum goctyma: uis  aBTOPU3Up. IMOJb30BaTEleH -
http://www.iprbookshop.ru/91799.html

9. l'opuakoBa C.A., Kumuna B.A., TapacoB B.B. O6paboTrka pezanuem: ydeOHOe mocodue. -
BnagusocTtox: Mop. roc. yH-T , 2006. - 88 c. - http://window.edu.ru/resource/648/61648

10. KoxeBuukoB JI.B., KupcanoB C.B. Pe3anue marepuanoB: Y4eOHUK IS CTYIEHTOB
BBICIIMX Y4eOHBIX 3aBefieHui / mon obmen penakmueit C.B. KupcanoBa. — M.: MammHocTpoeHue,
2007.-304 c. - 50 k3.

11. Texnonoruss 00pabOTKU METa/UIOB pe3aHueM: Yueb. mocooue. - Axkanemuss AB Sandvik
Coromant, 2009. - 250 c. - https://disk.yandex.ru/i/RmXi30Db79LJ1A

12. Texnonorust 00pabOTKU METaUIOB pe3aHueM: Yueb. mocooue. - Axkanemuss AB Sandvik
Coromant, 2017. - https://disk.yandex.ru/i/7n7fPPPrrU9ucg

13. BeicokonpousBoautenabHas oopaboTka pezanueM. - M.: U3a-Bo "llomurpadus", 2003. -
301 c. - https://disk.yandex.ru/i/UzLGHNZ32fxmXQ

14. bo6poB B.®. OcHOBHI Teopun pe3anusi MeTaioB. — M.: MammuHoctpoenue, 1975. — 344
c. -50 ak3.

15. Byned A.M. Pezanue meramios. — JI.: Mammnoctpoenue (Jlenunrp. ota-aue), 1973, —
496 c. - 50 ak3.

16. I'panoBckuii I'.U., I'panoBckuii B.I'. Pezanue metamios. — M.: Beicr. mik., 1985. — 304 c.
- 50 2k3.

17. Ponur I1.P. OcHoBBl opmMooOpa3oBaHusi MoBepxHOCTEH pe3anueMm. — Kues: Bricmias
mkona, 1977. — 192 c. - 50 sk3.



7.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3YyeMbIX NIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOIO MPoLecca Mo JUCHUIIMHE, BKJIIYast
nepevYeHb NPOrpaMMHOr0 odecnevyeHusi 1 MHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

B  oOpasoBarenbHOM  mpolecce — HCIOJNB3YIOTCS  HH()OPMAIMOHHBIE  TEXHOJIOTHH,
peay30BaHHbBIE  HAa  OCHOBE  WH(GOPMAIlMOHHO-00pAa30BaTEIBLHOTO  IMOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 "HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA:

- IPEIOCTaBJICHUE YUeOHO-METOINYECKUX MaTEPHAIIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYAaCTHHKOB 0Opa30BaTENbHOTO IpoLecca dYepe3 JOKAIbHYIO CETh
MHCTUTYTa U MHTEpHET;

- IPEJOCTaBIICHUE CBEICHUH O pe3yibTaTax y4eOHON IeATeNbHOCTH B 3JICKTPOHHOM JTHYHOM
kKaOuHeTe 00yJaromerocs.

HNHpopManMOHHBIE CIPABOYHbIEC CHCTEMBbI:

1. https://www.mivlgu.ru/iop/course/view.php?1d=2745 - pazuein, MOCBAMEHHBIN UCITUTIIIHE
"Pe3anune MaTepuasioB" Ha HH(OpMAIIMOHHO-00pa3oBaTensHOM noptaine MU Bal'y.

2. https://www.mivlgu.ru/iop/mod/resource/view.php?id=56871 - »neKTpOHHBIA BapUaHT
KOHCIIEKTA JIEKIIuH 1o nucuurinHe "Pe3anne marepuaion'.

3. https://disk.yandex.ru/d/qxRDZq74mvMHOwW - HarmsaHble METOAMYECKHUE MaTepUaIbl IO
mucuuruinHe "Pe3anue marepuanoB”, mpeiaraeMble Kadeapoil TeXHoIoruM MamuHoctpoenus MU
Bal'V.

4.  http://www.sandvik.coromant.com/ru-ru/Pages/default.aspx - oduumanbHbli  caifT
koHiepHa Sandvik Coromant (I1IBemmst).

5. https://disk.yandex.ru/d/NKIn3eTOnA2jdA - sneKTpOHHBIA HHTEPAKTUBHBIN y4eOHBINA Kypc
"TexHomorust oO6paboTku MmeramwioB pe3anueMm’" (Metal Cutting Technology) konmepna Sandvik
Coromant (IlIBerus).

6. https://disk.yandex.ru/i/XxxtxPW4-GcHqw - y4eOHbBIE TUTaKaThl 1Mo 0OpaboOTKEe METaioB
pe3anueM koH1epHa Sandvik Coromant (LlIBeuus).

7. https://www.youtube.com/user/sandvikcoromant/videos - Buneonopran konnepHa Sandvik
Coromant (IlIBerus).

8. https://disk.yandex.ru/d/DkhsiCAKUsXGhw - Buumeocemunapel koHrepHa Sandvik
Coromant (IlIBerusi), MNOCBAMIEHHBIE pPA3JIMYHBIM TEXHOJIOTMYECKUM pEUICHHUSM B OO0JIACTH
BBICOKOTIPOU3BOAUTEIILHON 00paOOTKH pe3aHUEM.

9. http://eksmast.ru - mopran "OkcnepuMmeHTanbHas MacTepckas Buxrtopa Jleontbesa',
NOCBAUIEHHBIN 00pabOTKe MaTepHaIoB Pe3aHUEM.

10. https://www.youtube.com/user/Eksmast/videos - Buaeomoptan "DKcrepuMeHTaIbHASA
mactepckast Bukropa JleonTbeBa", mocBAIIEHHBIH 00pab0TKe MaTepHaOB PE3aHHEM.

11. https://www.youtube.com/user/rezaniematerialov/videos - BHJICOTIOPTAT
"rezaniematerialov", moCBSIMEHHBIN 00pabOTKE MAaTEPUATIOB PE3aHUEM.

12.  https://www.youtube.com/playlist?1ist=PL;jjI1 KiIKERXLIdFeDbDoMN3sPQ-jwq3g3 -
Buzgeonoprain "Viktor Dolya", mocBsImEHHBIN T€OpUHN pe3aHusl MaTEPUATIOB.

13. https://sites.google.com/site/cuttingofmaterials/home - oTKpbITHIN OHNaNH-KypC "OCHOBBI
Teopuu pe3anust marepuanos” (aBrop: B.H. Jlomns).

14. https://disk.yandex.ru/i/1 Dsul TEwOgl6Rw - yueOHBI BuUAeodUIBEM "DIEMEHTHI
KOHCTPYKLIUU pe3na', HOArOTOBJICHHBIN Kadeapoi TexHoaoruu MamuHoctpoenust MU Bal'y.

15. https://disk.yandex.ru/i/gMIKXoXIVT-4Kg - yueOnblli BumeopuiabM «MasTHHKOBBII
yriIoMep», MOArOTOBJICHHBIN Kadeapoil Texnomoruu Mammuoctpoenust MU Bal'y.

16. https://disk.yandex.ru/i/5vDpeS6NdwOSTA - yueOHbI BuacodmibM "YHUBEpCaTbHBIN
yriomep", OArOTOBJICHHBIN Kadeapoil Texnonorun Mammuoctpoenuss MU Bal'y.

17. https://disk.yandex.ru/d/PbGoedx-obwyTQ - ¢doroanbbom "Yrmomepbl pa3auvdHBIX
KOHCTPYKUUHK", IOJATOTOBIEHHBIN Kadeapoi TexHoaoruu MamuHoctpoeanss MU Bal'Y.

18. https://disk.yandex.ru/d/BHpfSH3c UqwtA - ¢oroansbom "H3mepeHue yrioB pe3IoB
MasiITHUKOBBIM yTJIOMepoM", TOJTOTOBICHHBIHN Kadeapoil TexHonornu Mammuaoctpoenuss MU Bal'y.



19. https://disk.yandex.ru/d/qbLRp9cGRYEjpA - ¢doroansbom "M3mepenue yrioB pes3ioB
YHUBEPCAITBHBIM yTJIOMEpOM", TOATOTOBJICHHBIA Kadempoil TexHoJoTHH MarmuHocTpoeHuss MU
Bal'y.

20. https://disk.yandex.ru/d/xtBdK_xwN70Q7g - dbotoansbom "U3mepenue yrioB ¢hpessl U
cBepIa", MOAroTOBICHHBIN KadeIpoi TEXHOIOTUU MaMHOcTpoenuss MU Bal'V.

21. https://disk.yandex.ru/d/d-t9xHLwWd2CTw - Bumeo 0 3aKOHOMEPHOCTSX NPOTEKaHUS
00paboTKH pe3aHreM U O PA3TUYHBIX TEXHOJOTHYECKHX CII0c00ax 00pabOTKU pe3aHueM.

22. https://extxe.com - moprtan "CoBpeMEHHbIC TEXHOJIOTHH IIPOU3BOICTBA".

23.  https://extxe.com/category/mashinostroenie/obrabotka - mopran  "CoBpemeHHBIE
TEXHOJIOTHH Mpou3BoJicTBa" (pyopuka "O6padoTka').

[TporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX /ISl 0CBOCHHS JUCHUILIUHbBI

iprbookshop.ru

mivlgu.ru

window.edu.ru

disk.yandex.ru

sandvik.coromant.com

youtube.com

eksmast.ru - mopran "DkcnepuMeHTanbHas MacTepckas Bukropa JleonTheBa", mocBsIEHHBII
00paboTKe MaTEPHAIOB PE3aHHUEM.

mivlgu.ru/iop

8. MaTepuajbHO-TeXHHYECKOE o0ecrnevyeHne U CIUIINHBI

JlabGoparopusi MeTaJIOpeKYLIEr0 000PYyA10BaAHMS

Cranku: TokapHO-peBoibBepHbI  11'325; TOokapHO-BHHTOpe3HbI 16K20; TOKapHO-
BuHTOpE3HbIN 16b25C; xoHCcoMbHO-(pe3epHbIii 6M82; TokapHsIid aBToMaT 165136; 3y0010m0eKHBIH
cranok5B12; 3ybodpesepusiii cranok 5SB310; yHuBepcanbHast aenurtenbHas roimoska Y /I-/1-320;
TokapHO-BuHTOpe3HbI ¢ UIIY 16b16T1; cranox toumnpHO-mutudoBansHbii 3THI-2; cucrema
ynpasieHus: 2C42, MakeThl y3JI0B TEXHOJIOTHUECKOT0 000pyI0BaHUSI.

JlabopaTopus npoueccos ¢popmMoodpazoBaHus 1 HHCTPYMEHTA

Cranok ToKapHO-3aThlIOBOYHBIN 1811; monyaBTomar 3arounoit 3ABM?242; craHOK 3aTOYHOH
3b28; cranok 3arounoil 35632; craHok yHuBepcanbHO-3aTO4HOM 3b5642; mpubop 1is HACTPOUKH
nHcTpymeHTa b8-2027; ctaHOK BepTUKAIBHO-CBEPIMIBHBIA 2A135; KOMIUIEKT HATJSIHBIX MTOCOOMIA
(rutakaToB) — 40 mmT.

MyabTuMenniiHas JekuoHHas ayauropus Sandvik Coromant
[Tpoexktop NEC NP 60, sxpan DKAPPER ApexSTAR, Harmsiaabie U yuyeOHBIE MOCOOHS
Sandvik Coromant

JlabopaTopus pe3anus

BayrpunumdoBanpHeii cranok 132184 3A228; momnepedHo-cTporaibHbli cTaHok 132153
O1627; nnockouutudoBanbHbiii ctaHok 132130 451AP; ynuBepcanbHo-(hpe3epHblil cTaHoK 675110
1984 132171.

JlaGoparopusi cienuaJbHbIX TEXHOJIOT UM

CraHok BepTHKaNbHO-CBEpIWIbHBIN 2H135; cTaHOK 531€KTpOMCKPOBONM IPOIIMBOYHBII;
CTAHOK BEpPTUKAIbHO-(ppe3epHbIil 676; CTaHOK TOKAapHO-BUHTOpe3HBIM 1K62; craHOk HAacTOIBHO-
ceeparibHbIE HC12M; cTaHOK TOYMIIBHO-IIITU(OBATBHBIH.



9. MeToan4yeckne yKa3aHusl 10 OCBOEHHIO TN CIUNJINHBI

JUisi  yCIIeUIHOTO OCBOEHHUS TEOPETHYECKOro MaTepuana OOyYaromuiics 3HAKOMHUTCS C
OCHOBHOM ¥ JIOMOJHUTENBHOM JUTEpaTypoil, IOMOIHUTEIbHBIMU YYE€OHBIMU MOCOOUSIMU U
METOJMYECKUMHU MaTepualaMi K JIEKIIMOHHBIM 3aHSTHSAM, HarJsJHBIMH MaTepHallaMH IO TEeMam
JIEKIIMWA, COCTAaBIAECT WHAMBUIYAJIbHBIA KOHCIEKT Jekuuil. [lo BO3HMKAOMIUM BOMpOcaM U
3aTPYAHEHUSM O00yYaroIeMycsi MPeJOCTaBIIeTCs BO3MOXHOCTh OOpaTUThCA K MPEMNoaBaTeNio 3a
KOHCYJIbTalle (COTJIaCHO PpAcCHUCAaHHUIO €XKEHENEIbHBIX KOHCYJIbTallMi, JTUOO 10 OKOHYAHUU
COOTBETCTBYIOILIETO JEKIIMOHHOIO 3aHATHUSA).

Jlo BEIMOJTHEHMSI TJaOOPATOPHBIX PAOOT 0OYUAIOIIUICS CAMOCTOSITEIBHO U3ydaeT (TIOBTOPSIET)
COOTBETCTBYIOLIMK pa3lesl TEOPETUUECKOTO MaTepualia, MOJb3ysCh OCHOBHOW M JOINOJHUTEIBHOU
JUTEpPaTypoOil, NHIUBUAYATbHBIM KOHCIEKTOM JIEKIMI. B Hauane xaxaoro i1abopaTOpHOTO 3aHSATHUS
IpenoaaBaTeib Pa3bsCHIET TEMy 3aHATHS, KpPAaTKO H3JaraeT TEOPETHMUYECKUH MaTepuan Mo TeMe
3aHATHUSA, TOCJIE Yero OOyYaIOUIUIiCs 3HAKOMHUTCS C METOJIWYECKUMHU YKA3aHUSIMHU IO BBIMOJIHEHUIO
1abopaTopHOil paboThI, YSCHSET COAEep KaHNE U MOPSAIOK BBIMOJIHEHUS pabOThl, TpeOOBaHUS K OTUETY
no jgabopatopHoit pabore. JlaGopaTropnas paboTra TPOBOAITCS B  CHEIHATU3UPOBAHHBIX
nabopatopusax kadenpsl TexHojoruu mamuHocTpoenus MU Bal'V: "JlaGopatopum mnporeccos
dbopmoobOpazoBanuss U uHCcTpymeHTa", "JlabopaTropum crenuanbHbIX TexHojorui", "Jlabopatopuu
pesanus”, "JlaGopatopum MeTayuiopexymiero obopynoBanus'. OOywarommuecss  BBITOJHSIOT
WHAMBUAYAIbHO 3aJadyy IO H3Y4YEHHIO U OIpPENEJICHHIO 3HAYeHHH TeOMETPHUYECKHX MapaMeTpoB
JE3BUMHBIX PEXYIIUX MHCTPYMEHTOB. OOyd4aromuecs: BBIIOJHSIOT KOJUIGKTHBHO 3a7ady 110
npuOOPHOMY HCCIEIOBAaHUIO XapaKTEPUCTHK Ipoliecca pe3aHus (ycaaka CTPYXKKH, TemIepaTypa
pe3aHusi, cuiIa pe3aHus), Mpouecc OO0padOTKM Ha METALIOPEKYIIUX CTAaHKaX OCYIIECTBISIETCS
yueOHbIM MacTepoM. [lomyueHHble pe3yiabTaThl UCCIEIOBAHUIN CBOISATCS B OTUYET U 3aIIMILIAIOTCS 110
TPaIWIIMOHHOW METOJIWKE [0 Hayalia CIeAYIOIEero JadopaTopHOro 3aHATHsA. HeoOXoaumbii
TEOPETUUECKHI MaTepual, 3aJJaHue, aITOPUTM BBITIOJIHEHHUS JIabopaTOPHON paboThl U TpeOOBaHUS K
OTU€TY MPHUBEJICHbI B METOJUYECKUX YKA3aHUSX, PA3MEIIEHHBIX U JOCTYIMHBIX JJIs CKaYUBaHUS Ha
nH(}OPMallMOHHO-00pa30BaTeIbHOM MMOpTajle MHCTUTYTa, a TaKKe B MyJIbTUMEAHAa-MaTepuaiax u
y4eOHBIX BUACOMOCOOUSX AJIsl TIOATOTOBKH K JIAOOPATOPHBIM paboTaM.

W3ydeHnue TeM, BBIHOCUMBIX Ha CAMOCTOSITEIbHOE OCBOEHHUE, OCYILIECTBISETCS 00yJaroUMCs
B paMKax BHEayIUTOPHOH pabOThl B COOTBETCTBUU C 00BEMOM (4acaMM), YKa3aHHBIMU B HACTOALICH
paboueii mporpamme. [Ipu u3ydeHnn TeM 00y4YaIOIMUIACS TMOIB3YETCS OCHOBHOM M JIOMOJIHUTEIBLHOM
JUTEPATypOid, JONOJHUTEIBbHBIMU YYEOHBIMH MOCOOMSMH M METOJUYECKUMH MaTepHualaMu,
HarJSAHBIMA MaTepHallaMd 10 COOTBETCTBYIOLIMM TeMaM (ILJIaKaThl, CXEMbI, MYJIbTUMEIUMHBII
oddaifH-Kypc, BUACONCKIIUU, BHIEOMOCOOUs, BHUACOCEMHHAPHI, (OTOATHOOMBI, 0a3bl aHHBIX,
OHJIAH-Kypc M T.O.). OOyyaromemycss pEKOMEHIyeTCS KpaTKO U3JIO0KUTh CaMOCTOSITEIHHO
U3yYEHHBIN MaTepuaj B MHAWBUIYAIbHOM KOHCIEKTE JIEKUUH, Tu00 B (hopMe KpaTKoro or4yéra o
u3ydeHHol Teme. [1o BO3HUKaIOIUM BOMpOCAM U 3aTpyIHEHUSM 0OydaroleMycsl MpeaoCTaBiIseTCs
BO3MOXHOCTh OOpaTHTbCA K IMPENOJaBaTeNi0 3a KOHCYJIbTAllMed (COIVIaCHO —PAaCIMCaHMIO
€XKEHEJIENbHBIX KOHCYJIbTallMi, MO0 MO OKOHYAHUU KaXIOTro ayIAUTOpHOro 3aHaAtus). KauectBo
U3YYEHHs TEM, BBIHECEHHBIX HAa CaMOCTOSITEIbHOE OCBOEHHUE, IPOBEPSIETCS B paMKaxX TEKYIIETOo
KOHTpPOJISI YCIIEBA€MOCTH B TEUEHUE COOTBETCTBYIOIIEIO CEMECTpa M BO BpeMsl MPOXOKICHHS
00y4aromuMcsi MPOMEXYTOYHOH aTTeCTallMi MO IUCIHILIMHE MO OKOHYAHHHM COOTBETCTBYIOLIETO
cemecTpa.

@opMa 3aKIIOYUTEIBHOIO KOHTPOJS IIPU INPOMEXKYTOYHOM arTecTraluud — d3Kk3aMmeH. [l
IIPOBEJICHUS MPOMEKYTOYHON aTTeCTallMU MO0 AUCHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEICTB
U OaJuIbHO-pEHTHHTOBAs CHCTEMa OLIEHKM Y4YeOHOW JesATeTbHOCTH CTyAeHToB. OleHKa 110
JTUCIUIIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME€ M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YUUTHIBAIOIINI PE3yNbTaThl OLICHUBAHUSI YYACTHs CTYJCHTOB B ayIUTOPHBIX 3aHSTHIX, KAaYECTBA U
CBOEBPEMEHHOCTH BBIIIOJIHEHUS 3a/laHUi B XOJ€ HW3Y4YEHMs] AMCLUUIUIMHBI U MPOMEKYTOUHOMN
aTTECTALIUH.



[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC BO mo HampaBieHHIO
15.03.05 Koncmpykmopcko-mexHonozcuueckoe obecneyenue MauuHoCmpoumenbHulx npouseoocme u
npoIII0 TOATOTOBKU 1eXHOI02Us MAUUHOCPOEHUS
PaGouyto nporpammy coctaBuin x.m.H., dexan MC® Kapnos A.B.

[Tporpamma paccmoTpeHa 1 ogo0peHa Ha 3aceqanuu kadeapsl TMC
npotokoi Ne 28 ot 11.05.2022 roga.

3asenyroumii kadeapoit TMC Bonuenkos A.B.
(IToxmuce) (®.1.0.)

PabGouast mporpamMma paccMOoTpeHa u 0J00peHa Ha 3acefaHUuu y4eOHO-METOIUYECCKOM
KOMHCCUHU MAaITMHOCTPOUTENBHOTO (pakynbreTa, mpoTokos Ne 6 ot 12.05.2022 roxa.

[Ipencenarens komuccuu MCD Kannanuenko M.B.
(IToxmmuce) (®.1N.0.)




JIucr aktyanuzauum padoyeii nporpaMMbl AUCHHMIJIHHBI

[Iporpamma onoOpena Ha

y4eOHBIH TO/I.

[IpoTokoun 3acenanus kapenpst Ne

3aBenyrouuii kadenpoit

[Iporpamma ono6pena Ha

[IpoTokoun 3acenanus kadpenpst Ne

3aBenyrouuii kadeapoit

[Iporpamma ono6pena Ha

[Tporokon 3acenanus kapeaps Ne

3aBeayromuii kadenpoit

oT 20 ropa.
(ITonmuce) (®.1.0.)
YUYeOHBIH TO/I.
oT 20 ropa.
(ITonmuce) (®.1.0.)
Y4YeOHBIH TO/I.
oT 20  rona.
(ITonmuce) (®.1.0.)



Ipunoscenue
DoH/I OLIEHOYHBIX MATEPHUAJIOB (CPeACTB) MO AUCHUILIHHE
"Pe3anue matepuanon”

1. OueHoYHbIEe MaTEPHAJIBI /ISl POBEICHUS TEKYIero KOHTPOJIA yCIeBaeMOCTH
10 IUCHUILIHHE

IlepeyeHb KOHTPOJILHBIX BONPOCOB K JIA00OPATOPHBIM padoTam:

Konmponvnvie e6onpocet k romniexcnou naabopamoproiu pabome "KoncmpykmueHwvie
NEeMEHMbL U 2e0MempuiecKue napamempol 1€36UUHBIX PENCYWUX UHCMPYMEHmog":

1. OCHOBHBIE KHHEMATUYECKHUE TTapaMEeTPhI TPOIIECCa PE3aHus.

2. Bunbl nBmKeHUN pe3aHus MPU TOYCHUU, GPe3epOBAHUU U CBEPIICHHH.

3. KoHCTpyKTHBHBIE 3JIEMEHTHl TOKApHBIX PE3LOB, IWIMHIPUYECKUX (pe3 M CHUpPATbHBIX
CBEpIL.

4. T'eoMmeTprueckue MmapamMeTpbl TOKAPHBIX PE3LOB, LHUIUHAPUYECKUX (Ppe3 U CIUpalIbHBIX
CBEpIL.

5. Metonbl M CpencTBa W3MEPEHHUs] 3HAYECHUM T€OMETPUYECKUX MapaMeTpoOB JIE3BUHUHBIX
WHCTPYMEHTOB.

6. Mcnonb3oBaHrE MasITHUKOBOTO YIJIOMEpA.

7. Ucnonp3oBanue yHusepcanbHoro yrinomepa [1.C. Ceménona.

8. Ucnonb3oBanue yrmomepa M.M. babunnunepa.

9. Wcnonb3oBaHue JEIUTEIBHOW TOJOBKM U MHAMKATOPHOW CTOMKH AJISI U3MEPEHUS 3aJHUX
YIJI0B COUPAIIbHBIX CBEPIT.

Konmponvnvie sonpocwi k nabopamoproii pabome "/lepopmayus cpezaemozo cron":

1. Knaccudukanus u kpaTkas XapakTepUCTHKA TUIIOB CTPYXKEK, MOITy4aeMbIX pu 00paboTke
MaTepuajoB pe3aHuEM.

2. OueHka MHTEHCUBHOCTH TUTACTUYECKOM IeOpMAIU TIPU PE3aHHH.

3. Uro Takoe ycagka CTpYyKKH? B M3MEHEHMM KakMX T€OMETPHYECKHUX IMapaMeTpoOB OHa
BBIpaXaeTCsl IPU pe3aHun?

4. CnocoObl AKCHEPUMEHTAIBHOTO ompenaeneHuss Kod(pduimenta MpoaoIbHON yCcaaKu
CTPYXKH.

5. Ananmu3 3aBUCHMOCTEH KOX(P(OUIIMEHTA yCaIKH OT T€OMETPUUYECKUX M KHMHEMATHYECKUX
(daxTOpOB Mpoliecca pe3aHusl.

6. C xaKoi 1eNbI0 U B KaKUX CIy4asx MPOU3BOMAT 00pabOTKYy pe3aHHeM C OTPHUIATEIbHBIM
NEPEIHUM YIJIOM JIE3BUSA?

Konmponvnvie sonpocwl k rabopamoprotil pabome "Onpedenenue memnepamypvl CMPYHCKU U
KOUYeCcmea meniomol, OMeeoEHHOL CIMPYIHCKOU, KALOPUMEMPUYECKUM Memooom”:

1. 3ayvem HeoOXOAMMO 3HATh W KOHTPOJIHMPOBATH TEMIIEPATypy TMpPH  pE3aHUH
KOHCTPYKIMOHHBIX MaT€pHaIOB?

2. Kakue MeToasl U3MEpEHMs TEMIIEPATyphbl pe3aHusl Bbl 3HaeTe?

3. CymiHOCTh KaJIOPUMETPUYECKOTO METOAa U3MEPEHUS TEMIIEPATypPbl pe3aHus?

4. KaxoBbl NpeMMyIECTBA M HEJOCTAaTKH KAJIOPUMETPUUECKOTO METOAA W3MEpPEHUs
TeMnepaTypbl pe3aHus?

Konmponvnvie 6onpocet « nabopamopuou pabome "Onpedenenue cuivbl pe3aHus
INEKMPOUSMEPUMETTLHBIM U OUHAMOMEMPUYEeCKUM Memooamu"':

1. 3aguem HeoOXOOUMO H3ydaThb TEIUIOBBIE SIBJIIEHUS MPU PE3aHUU KOHCTPYKIIMOHHBIX
MaTepuanos?

2. CyIHOCTh 3JEKTPOU3MEPUTENLHOTO METOJAa OINpEAeTeHUs KOJIMYECTBA TEIUIOTHl B 30HE
pe3aHusl.



3. VYpaBHeHHE TEIUIOBOrO OajaHca TP pE3aHUM U COOTHOUICHHE MEXAYy €ro
COCTAaBJISIOIIMMHU.

4. KakoBbl OCHOBHBIE HCTOYHUKHU BBIJICICHUS TEIUIOTHI PU PE3aAHUU?

5. YUTto Takoe KpaCHOCTOMKOCTh MHCTPYMEHTAIILHOTO MaTepurana?

6. Jly1st KaXKI0r0 U3 OIBITOB PACCUYUTANTE JOMOJHUTEIBHO TaHTCHIIMAIBHYIO COCTABIISIOINIYIO
CHJIBI PE3aHMsI ¥l KPYTAIIUNA MOMEHT Ha IIIHH/CIIC.

Bonpocs! 1J1s1 yCTHOTO onpoca 00y4aruuxcs Ha KOHTPOJILHBIX HeleJIsiX:

1. Ponmp 00paboTKM pe3aHueM B COBPEMEHHOM MAIIMHOCTPOHUTEIHHOM IPOH3BOJICTBE.
HcTopuueckuil onbpIT U 3Tanbl pa3BUTUS 00paOOTKM MaTepHalioB pe3aHHeM. Pojib 0Te4eCTBEHHBIX
YYEHBIX B CTAHOBJICHMHM HAyKH O PE3aHUH MAaTEPUAJIOB.

2. CymHoCTh U TIpu3HaKu o0paboTku pe3anueM. [Iporecc 1eneHanpaBIeHHOTO pa3pyIICHUS
Kak OCHOBa 00paboTku pe3anueM. Kimaccudukaust MeTo0B 00pabOTKH pe3aHueM.

3. Buasl maTepuasioB, moaBepraeMbix 00padoTke pe3zanueMm. OOpabaThIBaeMOCTh PE3aHUEM
KaK TEXHOJOTMYECKOE CBOMCTBO KOHCTPYKLMOHHBIX MaTepuagoB. MeToapl ONpenesieHus U
yIIyqIIeHus: 00padaThIBAEMOCTH MAaTEPUATIOB PE3aHUEM.

4. Pexymmii HMHCTPYMEHT KakK CpEICTBO oOecmeueHUs BHYTPEHHUX CBs3ei mporiecca
o0paboTku pe3anueM. OCHOBHblE TpeOOBaHUS, MPEABABISAEMbIE K PEKYILIUM HHCTPYMEHTaM, M
METOJIbI UX O0ECTICUeHUs Ha CTAIUSIX TPOCKTHPOBAHMSI, IPOU3BOJICTBA HHCTPYMEHTOB.

5. Tlonarue o pabOTOCIOCOOHOM COCTOSTHMM, OTKa3e M BHJAaX OTKa30B, HapaOOTKe,
CTOWKOCTH, HaJIEXKHOCTH U PECYPCE PEXKYLIETO MHCTPYMEHTA.

6. OOImHOCT, KOHCTPYKTUBHOTO CTPOCHHUS paboYeil dYacTH peXYyIHX HHCTPYMEHTOB.
[TonsiTHE O NE3BUU, IEPEAHEN U 3aTHUX MTOBEPXHOCTSIX PEXKYIIETO KIIMHA, PEXKYIIUX KPOMKax, 3yde u
CTPY’KEUHOM KaHaBKe KaK 3JIEMEHTaX KOHCTPYKTUBHOTO CTPOEHUSI.

7. TlonsTHe O mepeMelleHnH padoyeil YacTh HMHCTPYMEHTAa OTHOCHUTEIBHO 3arOTOBKH.
®opmoobOpasyrolue JIBUXKEHUS B mporecce pe3aHus. OrpeneneHre CKOPOCTH pe3aHUs IpHU
BpaIlaTeIbHOW U BO3BPATHO-IIOCTYIATENbHON TPACKTOPHUSX IJIABHOTO JBMXKCHUS pEe3aHUsL.

8. IlonsTHe o0 mepeMmemeHnH pabodel YacTH HWHCTPYMEHTA OTHOCHUTEIBHO 3aroTOBKH.
dopmoolbpasyromue ABWKEHHs B Tpouecce pesaHus. OmpepeneHue moaayd Ha 3y0, mojadd Ha
000poT (moaun Ha TBOWHOM XOJ), @ TAK)K€ MUHYTHOM TOJIaYy MPHU Pa3IMUHBIX METOIaX 00paboTKu
pe3aHueM.

9. 3HaueHue W KIaccupUKaIMs TPUHIUITHATBHBIX KHHeMaTndeckux cxeMm pesanus (IIKCP).
Amnanus [IKCP Ha npumepe pa3ianyHbIX METOI0B 00pabOTKH pe3aHueM.

10. T'eomeTpuyeckue mapaMeTpbl PeKyLIEd YaCTH MHCTPYMEHTOB B CTaTHYECKOM CHCTEME
koopauHaT. lloHsATHE O 0a30BBIX TOBEPXHOCTSAX M IUIOCKOCTSX, OTHOCHUTEIBHO KOTOPBIX
KOOPIUHHUPYIOTCA  paboyume TOBEPXHOCTH HMHCTpyMEHTa: oOpabaThiBacMas IOBEPXHOCTb,
o0paboTaHHast MOBEPXHOCTh, IIOBEPXHOCTh PE3aHMsI, OCHOBHAS IIJIOCKOCTb.

11. I'eomeTpuyeckne MmapaMmeTpbl PEKyHIEH YaCTH MHCTPYMEHTOB B CTaTHYECKOM CHUCTEME
KOOpAWHAT (TMIepeIHUNA W 3aTHUIN YIIIBI, YTOJI 3a0CTPEHUS, YIoJl pe3aHus, YIIbl B IJIaHE, Yrol MpU
BEpILIMHE, YTOJl HAKJIOHA TJIABHOM pexylied KpoMKH). B3auMocCBsI3b reOMETpUYECKUX MapaMeTpoB,
U3MEPSIEMBIX B PA3TUYHBIX CEKYIIUX U KOOPAUHUPYIOLIUX TUIOCKOCTSX.

12. T'eomerpuueckue mnapaMeTpbl PEXKYIIEH YacTM MHCTPYMEHTOB B KHHEMATHUYECKOH
cucteme koopauHaT. Kunemarnueckuii yroj CKOpOCTH pe3aHusl.

13. Tpanchopmarusi IEWCTBUTEIBHBIX 3HAYCHHH TE€OMETPHUYECKUX IMapaMETPOB PEXKYIIEH
YacTH HMHCTPYMEHTOB (pE3IOB) MPH pa3IMYHOM YCTAHOBKE OTHOCHUTEIBHO 0a30BBIX 3JIEMEHTOB
CTaHKa (TpU CMEIIEHUH BBILIE U HUXKE JINHUU LIEHTPOB, PU IIOBOPOTE BOKPYT BEPTUKAIBLHOU OCH).

14. T'eomeTpuyeckue mapaMeTpbl Cpe3aeMoro ciosi (TOJIIMHA, IIMPUHA, HOMHHAJIbHAs H
NeicTBUTeNbHAs TUIONIAIM) M MX OMpEeesieHne NpU Pa3INMdHbIX METoJaX OO0pabOTKH pe3aHHEeM.
BrnusiHue rmaBHOTO yriia B TUTaHe Ha GOpMY U Pa3MeEpPhI CTPYKKH.

15. T'eoMeTpruecKkue mapameTpbl Cpe3aeMOro CJIosi U OCTATOYHOTO CEYEHHMS MPHU Pa3IMYHbBIX
MeTofax OOpabOTKM pe3aHHeM. 3aBUCUMOCTh TEOPETHUECKOW BBICOTHI HEPOBHOCTEH Ha



00paboTaHHON MOBEPXHOCTH OT F€OMETPUUYECKUX M KMHEMAaTHYECKUX (aKTOPOB IpoIecca pe3aHus
(Ha mpumMepe ToueHus u Pppe3epoBaHms).

16. Ilonsatne o pexxuMe pe3aHus U ero s3nemeHTax. llocienoBarenbHOCTh Ha3HAUYEHUS
3JIEMEHTOB pexuma pezanus. [loHsTre 06 oNTUMaTEHOM PEXKUME PE3aHUSI.

17. OcHOBHBIE cloy4yau pe3aHUs: CBOOOAHOE W  HECBOOOJIHOE; MPSMOYTOJBHOE
(opToroHanbHO€) M KOCOYTOJIbHOE; OJIHOJIE3BUHHOE U MHOTOJIE3BUHHOE, HENpepbhIBHOE W
IIPEPBHIBUCTOE; CTALIMOHAPHOE U HECTALMOHAPHOE.

18. MIHTEHCUBHOCTH (NMPOM3BOIUTEIHHOCTh) TPOIIECCAa pe3aHUsl M €€ OIpECsICHUEe B BUJC
MUHYTHOTO Cb€Ma CTPYKKH. MMUHYTHBIH CBEM CTPY)KKH IIpM TOYEHUHU, CBEpPJICHUH U
HUIMHIIPUYECKOM (pe3epoBaHUU.

19. ®wusnyeckas CyIHOCTh TMpolecca pe3aHus. Pe3zaHume Kak mpolecc TIIyOOKoi
MJIaCTHYECKON Jnedopmanuu W paspymieHus oOpabaThiBaeMOro Marepuajia. TeopeThdueckas Hu
peasibHast MPOYHOCTh KPUCTAIIIMYECKHUX TEJI.

20. @usunyeckas CyIIHOCTh IMpolecca pe3anus. HecoBepiieHCTBA KpUCTALIUYECKOTO
CTPOCHHUSI TBEPHABIX Tel. JIMCIIOKAIlMOHHOE TMpelCTaBleHHEe O IUIACTHYECKOW nedopManuu Hu
pa3pylieHuu npu 00paboTKe pe3aHUEM.

21. ®usnyeckas CyIIHOCTh mporiecca pe3anus. Ilmactuueckas negopmanus u paspylieHHue
npu pezanuu. CTpyKTypHas cxema TpaHc(hopMmaluy SHEPTUU B 30HE PE3aHUsl.

22. dusnueckass CYIIHOCTh Iporecca pe3aHus. Kiaccupukamus BHUIOB pa3pylICHUS
oOpabaTeiBaEMOr0 MaTepHajia B 3aBUCHUMOCTH OT BEJIMYMHBI PAOOTBI 00pa30BaHUS HOBBIX
IIOBEPXHOCTEH: XPYIIKOE, KBAa3UXPYIKOE, BA3KOe. BiusHue BUAa paspyllieHUs Ha 3aKOHOMEPHOCTH
MPOTEKaHUs MPOLIecca pe3aHusl.

23. Knaccudukaiys TUIIOB CTpyKeK. BiusiHue ycnoBuii 00paboTKM Ha THII 00pa3yrouuics
CTPY)KKH TIpu 00paboTKe IJIACTUYHBIX M KBAa3UXPYNKUX MaTEpUajOB; BIUSHUE (PUUKO-
MEXAHUUYECKUX CBOMCTB; BIIMSHHUE T€OMETPUUYECKUX IApPaMETPOB PEXKYIIEH 4YaCTH HMHCTPYMEHTOB;
BJIMSTHUE 3JIEMEHTOB PEKMMa PE3aHUs U CPE3aeMOro CIIOA.

24.  Mogenbp 00pa3oBaHUS CIMBHOM CTPY)XKH. 3O0HBI TEPBHYHOW W BTOPUYHOU
nedopmaruu oO6pabaTeiBaEMOro mMaTepuaia. YCIOBHas IUIOCKOCTh CIIBHTa KaK HCATM3UPOBAHHOE
IpeJCTaBICHNE O 30HE MEPBUYHON edopMaliy. YTOJ CIIBUTA.

25. MexaHuKa CTpY>KK0OOpa30BaHUsI TIPU €IUMHCTBEHHOMN INIOCKOCTH CIBUTA. AOCOIIOTHBIN U
OTHOCHUTENIbHBIA CABHT, yros casura. Cuia CTPYXKKOOOpa3oBaHHS U €€ COCTaBJISIOIIUE. YTOId
nerictBud. KacarenbHble HanpsHKeHUs, TEUCTBYIONIME B YCIOBHOM IJIOCKOCTH CIIBUTA MPH CPE3aHUU
CTPYKKH.

26. CrniocoOwI oreHKH jaedopManuu npu pe3aHuud. AOGCONIOTHBIM M OTHOCUTEIIBHBIA CIIBHT,
KOO QHUIMEHTH MPOAOIBHON M TONEPEeYyHOM YCaaKd CTPY)KKH. B3auMocCBA3b XapaKTEpUCTHK
nedopManuu MeKIy co00i U ¢ yrpaBisieMbIMU MapaMeTpaMy CUCTEMbI pe3aHus (MepeHUM YIIIOM,
YIJIOM pE€3aHus, INIaBHBIM YIJIOM B IJIAHE, CKOPOCTSIMM JIBUJKEHUIN pe3aHus, 3JIEMEHTAMH CPE3aeMOT0
CI109).

27. KunemaTtnueckuil TpEYroJbHUK IpOIEcca PpEe3aHMsl KaK OTpaKEHHE B3aUMOCBS3EN
CKOPOCTH pE€3aHMs, CKOPOCTH CJIBUTa W CKOPOCTH IBUKEHUs CTPYKKH. CKOpocTh aedopManuu
cpezaeMoro cijos Opu  pe3aHuH. [IpencrtaBieHHe — CTPY)KKOOOpa3oBaHHsI KakK Ipoliecca
BBICOKOCKOPOCTHOTO TIIJIaCTHYECKOro JAepopMupoBaHus oOpabaTbiBaeMoro marepuana. TekcTypa
CTPYKKH. YTOJI TEKCTYPHI.

28. Mopenb 00pa3oBaHusi CTPYXKKH CKaibiBaHHsA. a3kl 00pa3oBaHUs JIEMEHTHON CTPYKKHU.
[InockocTh cKanbIBaHUsA. YTOJ CKaJIbIBaHUS U €0 B3aMMOCBA3b C YIJIaMU JA€UCTBUS U PE3aHUS.

29. OcoOeHHOCTH KOHTAaKTHBIX IIPOIIECCOB MPU PE3aHUH MaTepHaIOB. Buibl B3auMoaeicTBui
MEXIy HMHCTPYMEHTAJIbHBIM M  00OpabaThiBaeMbIM MaTepHAIIOM. 3aCTOWHBIC SBJICHUS H
pacnpe/elieHne KOHTAKTHBIX HOPMaJIbHBIX U KacaTeIbHBIX HAIMPSHKEHUN MO JJTUHE KOHTAKTHBIX 30H.
MeToab! OIIEHKH HaPsDKEHUH U K03 (DUIIMEHTOB TPEHUS B 3aBUCUMOCTH OT YCJIOBUN 00PaOOTKH.

30. OcoOeHHOCTH KOHTAKTHBIX MPOIECCOB MPHU pe3aHuu MartepuaioB. OOpa3zoBaHre HApOCTA.
[TonmoxxuTenpHast ¥ OTpPHULATENIbHAS POJb SBJICHUS HApPOCTOOOPAa30BaHUS C MO3MIMK oOecreueHus
KauecTBa 00pabOTaHHBIX MOBEPXHOCTEH U TPEOYEeMOro Mepruoa CTORKOCTH HHCTPYMEHTA.

31. ComporuBnenue oO0OpabaTbIBaeMOro MaTepualla pE3aHHI0 Kak CONPOTHBIICHHE
lacTUYecko nedopManuu M JUCHEPrHpOBaHUIO. PacueT CONMpOTUBICHHUS pE3aHUI0 dYepes



nokaszarenn (U3MKO-MEXaHWYECKUX CBOWCTB oOpabaThiBaeMoro marepuana. Cuia, MOIIHOCTb H
pabota pe3zaHus.

32. Cuctema cui1 mpu CBOOOTHOM pe3aHHM KaK COBOKYITHOCTb CHJI HOPMAJIbHOTO JIaBJICHUS U
TpeHHs] Ha TepelHed U 3aJHeil MOBEPXHOCTSIX WHCTpyMeHTa. BbIBOA ypaBHEHHs CHJIbI pe3aHus
IyTeM YIOA00JIEHHs MPOoLecca Pe3aHus IPOIecCy MOJUTPOIMYECKOTO CHKATHSL.

33. CucreMa cui Nmpu HECBOOOTHOM pe3aHHH. TEeXHOJOTHUYECKOe 3HAYEHUE COCTaBIISIOIINX
CWJIBI pe3aHusl (TaHTCHIIUATBHOW, PalualbHON, OCEBOI) U UX B3aUMOCBSI3b TP PA3IUNIHBIX YCIOBUIX
00paboTKH.

34. OnpeneneHre COCTABISIONIUX CUITBI PE3aHUS IO SMITUPUYECKUM 3aBUCUMOCTSIM. BrusiHue
YIpaBJIsieMbIX MMapaMeTPOB CUCTEMbI pe3aHus U (U3UKO-MEXaHUUYECKHUX CBOMCTB 00pabaThiBa€MOTO
MaTepuana Ha CHIy pe3aHus. YJenbHas cuia (maBneHue) pesanus. [IpenmymnecTBa U HEIOCTaTKU
SMIIUPHUYECKOTO MOIX0/1a K OMPEIeICHUIO CHIIbI pE3aHusl.

35. IlpenmocbUlKM K TEOPETHYECKOMY pacdeTy CHJIBI CTPYKKOOOpa3OBaHUS IPHU
€MHCTBEHHON IUIOCKOCTH ciaBHra. PaBHOBecue cuCTeMbl CHJI B 30He pe3aHus. CuioBas cxema
npodeccopa K.A. 3BopeikmHa. I[IpenmyiiectBa M HEIOCTATKA TEOPETUYECKOTO IMOAXO0Na K
OTIPEICNICHUIO CUJIBI PE3aHMUS.

36. DKciepIMEHTAIbHBIE METO/IbI ONpeAeTeHus cuil pe3anus. O030p.

37. PaboTa pe3aHus U ee coCTaBIsoINIHe: padboTa AehOpMHUPOBAHUSI CPE3AEMOTO CII0s; paboTa
TUCTICPTUPOBaHUs; padoTa CWJI TPEHHS Ha KOHTAKTHBIX IUIOMIAAKAX TMepenHed u 3aaHei
MOBEPXHOCTEH HWHCTPYMEHTAa. Pacuer cCOCTaBISAIOMUX YIAETHHOW pabOoThl pe3aHus dYepe3 CHITY
CTPY’)KKOOOpa30BaHUs, TEOMETPUUYECKHME TapaMeTphl CpPe3aeMoro CJos U XapaKTePUCTHKHU
MJIaCTHYECKOM nedopManuu.

38. TemnoBsie siBneHUs npu pe3aHud. OCHOBHBIE MCTOYHHWKHU BBIICIICHHS TEIJIOTHI B 30HE
pe3anusi. YpaBHeHue TeruioBoro OanaHca. [loHsTHe O TeMmrepaType pe3aHHs M TEIUIOCTOMKOCTH
(KpacHOCTOWKOCTH) HHCTPYMEHTAIBHBIX MaTEPHAIIOB.

39. IlonsaTue o TemmepaType pe3aHusl KaK CpeIHEH TeMIleparype KOHTAKTa. YIpaBJICHUE
TEMIEPaTypoil 4epe3 BXOJHBIC TMapaMeTpbl cUCTeMbl pe3aHus. OIEHKa CTENEeHU BIHSHHUS ITHX
napaMeTpoB (CKOPOCTH pe3aHMsl, MOJaud, TIYOMHBl pe3aHus, TIEOMETPUUYECKHUX IapaMeTpoB
PEXYIIET0 HHCTPYMEHTA) Ha TEMIIEPATypPy PE3aHusl.

40. OkcrnepUMEHTaJbHbIE  METOAbl  ONPENCNICHHS  TeMIepaTypbl MpU  PE3aHUU:
KaJIOPUMETPUUYECKUNA METOMd; METOJI TEePMOUYYBCTBUTEIBHBIX KPACOK; METOJ I[BETOB MOOEKAIOCTH
CTPYKKH.

4]1. DOxcnepUMEHTalbHbIE METONbI ONPEICIICHUS TEMIIEPaTypbl IMpPU PE3aHUU: METOAbI
HMCKYCCTBEHHOM, TOJIYMCKYCCTBEHHOM M €CTECTBEHHOW TepMOIIap.

42. TlonsiTue W ONpENEIICHHEe ONTUMAIBHOTO TEIUIOBOTO pEeXHMa B 30HE pE3aHUs.
OnTtumanbHas TeMmiieparypa pe3aHus. [IpuHIMIBI yhpaBieHHs] TEMJIOBHIMH MOTOKAMU IPHU
00paboTKe pe3aHueM.

43. O6pa3oBaHue MOBEPXHOCTHOTO CJI0s TIpU pe3anuu. [TokazaTenn kadecTBa 00pabOTaHHBIX
MOBEPXHOCTEH M HMX obOecreueHue pPa3IMYHbBIMM MeToJaMu 00paOoTKM pe3aHueM. BiusHue Ha
KauecTBO 00pabOTaHHOW TOBEPXHOCTH pPa3IWYHBIX (HAaKTOPOB (FCOMETPUUYECKHX TapaMeTpOB
WHCTPYMEHTOB U DJIEMEHTOB PEXKHMa PE3aHus).

44, dopmupoBaHHE IIEPOXOBATOCTH TIOBEPXHOCTEH JeTajie MamuH Tpu  00paboTke
pe3anuem. Teopernueckas U JCHUCTBUTENbHAs BBICOTA MUKPOHEPOBHOCTEW M MX 3aBHCUMOCTb OT
yIpaBJsieMbIX TAPAMETPOB CUCTEMBI PE3aHUSI.

45. ®opmupoBaHue (UZMKO-MEXAHHMYECKOTO COCTOSHUS TIOBEPXHOCTHOTO CIIOS JeTaeit
MamMH 1pu o0paboTke pe3aHueM. XapaKTepUCTHKH Hakjena M YIPYroro IocieaeiHCTBUS.
dopMUpOBaHUE TEXHOJIOTUYECKUX OCTATOYHBIX (BHYTPEHHUX) HANPSHKEHUH B MOBEPXHOCTHOM CIIOE
U MX BIUSHUE HA SKCIUTyaTal[MOHHBIE CBOMCTBA Je€Tajeil MalIuH.

46. Knaccudukanust ¢hopM CTpyX)eK ¢ MO3UIMI UX OTBOJA, APOOTCHHS U pa3MeIbUCHUS.
O0BEMHBIN KOAD(DUIIMEHT KaK KOJWYECTBEHHAs XapaKTEPUCTUKA JpoOJeHus cTpyxku. OCHOBHBIC
TEOPETUYECKHE MPEATMOCHITKH MPOIECCOB 3aBUBAHUS U IPOOJICHHS CTPYKEK.

47. Knaccuduxanus GhopM CTPYXKEK C MO3UIMH MX OTBOJA, MPOOJICHUS W pa3MeTbUCHUSI.
EcTecTBeHHbIE U UCKYCCTBEHHBIC METOIBI IPOOJICHUS CTPYKKH. KOHCTPYKIIMH CTPYKKOJIOMOB.



48. OcHOBHBIC TpeOOBaHHUS, TMPEABSBIACMbIE K HHCTPYMEHTAIbHBIM MaTepHallaM IpU
pe3anuu. Knaccudukanus v 0651acTi NpUMEHEHUS] HHCTPYMEHTAIbHBIX MaTepHalioB.

49. HVHCTpyMeHTalbHBIE MaTepUaNbl. XapaKTePUCTUKA YTIEPOAMCTHIX, JIETUPOBAHHBIX
WHCTPYMEHTAIBHBIX CTaJeH, OBICTPOPEKYIINX CTAlCH: XUMUYECKHN COCTaB, MAapKUPOBKA, 00JIacTH
MPUMEHEHUS.

50. MHCTpyMEHTaIbHBIC MaTepUaibl. XapaKTEPUCTHKA TBEPBIX CIJIABOB HA OCHOBE KapOua
BOJIb()paMa: XUMUYECKUN COCTaB, MapKUPOBKaA, 00JaCTH PUMEHEHHUSI.

51. MHCTpyMeHTalIbHbIE MaTepHalIbl. XaAPAKTEPUCTUKA MHHEPAIOKEPAMUYECKUX U JPYTUX
CBEPXTBEP/ABIX MAaTEPHATIOB: XUMUYECKUI COCTaB, MAPKHPOBKA, 001aCTH TPUMEHEHUSI.

52. ®usnyeckas MpUpOAa W3HAIIMBAHUA M Pa3pyUICHUs] PEXKYIIErOo HWHCTpyMeHTa. Buubl
paspylieHus WHCTPYMEHTA: XpYNKoe (BBIKpAlIUBaHUE, CKOJ), IUIACTHYecKas Jaedopmarus,
W3HAIIMBaHUE.

53. 3aKOHOMEpPHOCTH W3HALIMBAHUSA PEXYLMX HHCTPYMEHTOB II0 MEpeaHed M 3aaHel
noBepxHocTAM. KonmnuecTBeHHBIC MOKa3aTeau W3Hoca (pa3Mephl JTyHKH, (acku u3Hoca). Kpurepnii
U3HOCAa M €ro OIpEeJesIeHHE C TOMOIIBI0 KPHUBBIX HM3HOCA WM TEXHOJOIMYECKHX TpeOOBaHHMH K
npoiieccy 00paboTKH.

54. MexaHu3MbI a0pa3uBHOTO M aT€3MNOHHOTO U3HAIIUBAHUS PEXKYIINX HHCTPYMEHTOB.

55. MexaHu3Mbl aare3noHHOro, AUG(Y3MOHHOTO M SIEKTPOIPO3UOHHOTO H3HAITUBAHUS
PEXYIIUX UHCTPYMEHTOB.

56. 3aBUCHUMOCTh CTOMKOCTH PEXYIIMX HHCTPYMEHTOB OT CKOPOCTH pe3aHud. [IpuyuHbI
HEMOHOTOHHOCTH HTOM 3aBUCHMOCTH MIPU U3MEHEHHH CKOPOCTH PE3aHus B IIUPOKUX Mpeeax.

57. OCHOBHOW 3aKOH CTOMKOCTH KakK OCHOBa OSMIMPUYECKHX (OpMyNI MJis pacyeTa
ONTUMANFHOW CKOPOCTH pEe3aHUs TPU PaA3IUYHBIX METOoAax oOpaboTKH pe3aHueM (TOYEHUH,
CBepJIcHUH, pe3epoBaHUN).

58. ®opmooOpa3oBaHUE MOBEPXHOCTEH JeTaliell MallMH TOYCHHUEM: KJIAaCCH(HKAIMS BUIOB
TOYEHHUSI M TMPUMEHSIEMBIX MHCTPYMEHTOB, KMHEMaTHYECKHE CXEMbl, CHJIa U MOIIHOCTb pe3aHus,
napameTpbl Cpe3aeMoOro cliosi, Ha3HAYeHUE ONTUMAJIbHOW T'€OMETPUU HHCTPYMEHTOB M pexUMa
00paboTKH.

59. ®opmoobpazoBaHHe MOBEPXHOCTEH Heraneil MamMH (pe3epoBaHuEM: Kiaccupukanus
BUJIOB (ppe3epoBaHUs U MPUMEHSEMBIX UHCTPYMEHTOB, KHHEMAaTUYECKHE CXEMBbI, CHJIa U MOIIHOCTb
pe3aHusi, mapameTpbl CpPe3aeMoro CcJios, Ha3HAYeHHE ONTHUMAJIbHOW TeOMETPUH HHCTPYMEHTOB M
pexuMa 00paboTKH.

60. dopmoobOpazoBaHHMEe TOBEPXHOCTEH JeTaleil MallluH OCEBBIMH HMHCTPYMEHTaMU
(cBepieHHe, paccBepiMBaHUE, 3E€HKEPOBAHME, pa3BEPTHIBaHUE): KIacCHU(pUKALUSA MPUMEHIEMbIX
WHCTPYMEHTOB, KHHEMAaTUYECKHUE CXEMbI, CUJIa U MOIIHOCTh PE3aHusl, apaMeTPhl CPE3aeMOTO CIIOs,
Ha3Ha4YeHHe ONTHUMAaJIbHOM reOMETPUN HHCTPYMEHTOB U pekrMa 00pabOTKH.

61. ®opmooOpa3oBaHMe MOBEPXHOCTEH JeTajeil MalllMH NPOTATMBAHUEM: Kiaccuukanums
cXeM TpoTsaruBaHus (mpoduiibHasI, reHepaTOpHas, MPOTPECCUBHAs), KOHCTPYKTUBHBIE OCOOCHHOCTH
IPOTSIKEK, TAPaMETPhI CPE3aEMOTO CIIOS.

62. [lonsaTue o cucreMe pe3aHusl Kak COBOKYITHOCTH TPEX MOTOKOB MapaMeTPOB: BXOJHBIX
(ompenensiromiye, yrpaBiseMble, BO3MYIIAOMKE); (YHKIMOHANBHBIX; BBIXOJIHBIX. B3anMOCBS3b
SIBJICHUH TP 00pabOTKEe pe3aHUEM.

63. IlonsaTue o cucreme pe3aHusi. YNpaBieHUE BHIXOJHBIMU MapaMeTpaMU CUCTEMbI PE3aHUS
I[eJICHAIIPaBJICHHBIM BO3/EHCTBUEM Ha (YHKIMOHAJIbHbIE MapamMeTpbl. YTOJ CABHUra, Kak OJAMH W3
(GYHKIIMOHATBHBIX [MAPAMETPOB, U €TI0 BIMSHHE HAa XapaKTEPUCTUKU TUIACTUYECKOW aedopmammu
Cpe3aeMoro cjosi, JIOJITOBEYHOCTb pEXKYIIEro HWHCTPYMEHTa M KadyecTBO 00paboTaHHBIX
IIOBEPXHOCTEH.

64. Ilpouecc numdoBanus. Bunbl, cTpoeHNE B XapaKTEPUCTUKH a0Opa3uBHOTO MHCTPYMEHTA.
KunemaTtnueckue cxemsl npouecca numpoBaHus: Kpyrioe, BHyTpeHHE, IJI0cKoe (nepudepuitnoe u
TOPIIOBOE).

65. OcobenHocTu mTpolecca CTPyXKooOpasoBaHus Tpu abpa3uBHOH  0OpaboTke.
XapakTepUCTUKHU U MapKUPOBKa aOpa3suBHOro MHCTpyMeHTa. HazHaueHne pe:KuMoB HUTH(POBaHHUSL.



66. OCHOBHBIC HANpaBJICHUS PA3BUTHS HAYKH O PE3aHUU U MPAKTUKH 00pabOTKH MaTepHuasIoB
pe3aHueM B CBETE€ pacHpOCTPaHEHHUS BBICOKOCKOPOCTHOTO pe3aHus, TMOKUX aBTOMAaTHU3MPOBAHHBIX
IIPOM3BOJICTB, «O€3II0AHOI TEXHOJIOTHH. ATaITUBHOE YIPaBJICHUE MPOLIECCOM PE3aHUs.

67. Ilpumenenne cMmazouHO-oxJaxmaromux TtexHonorudeckux cpen (COTC) npu pesanum.
Ocnognsle aeiictBust COTC: cMa3ouHoe, OXJIaXK1arolee, Moolee, JUCIEPrupyrolee.

Oo01ee pacnpenesieHue 0aJ1J1I0B TEKYIEr0 KOHTPOJIA 10 BUIAM Y4eOHbIX PadoT IJisl CTY/I€eHTOB

. YCTHBIN OIIPOC, OTYET I10
Peittunr-xkonTpos 1 20
nabopaToOpHBIM paboTam
. CTHBII OIPOC, OTYET MO
PeliTuHr-KOHTpONIH 2 M poc, 20
71a00paTOpPHBIM paboTam
. CTHBII OIPOC, OTYET MO
PeliTunr-KOoHTpOIIH 3 M poc, 20
1a00paTOpHBIM paboTaM
[Tocelenne 3aHATUIA CTYJIEHTOM 20
JlomonHUTENbHBIE OATUTBI 10
(6onychI)
Brinosninenue ceMecTpoBOro
IJIaHA CaMOCTOSATENbHON 10
paboThI

2. IIpome:xxyToUuHAas aTTeCTAIUA MO TUCHUTLINHE
IlepeyeHb BOpPOCOB K 3a4€Ty / IK3aMeHY.
IlepeyeHb MpakTHYECKHUX 32/1a4 / 3aJJaHUI K 32a4€Ty / IK3aMeHY

Bompochl i MTOrOBOr0 YCTHOrO OIpoca O0y4YawIIMXCS HAa MOcCJeJIHell Hexeie
cemecTpa no AucuuiimHe "'Pesanue marepuasion'

Yacmo [ (3a cemecmp, 8 KOMOPOM uzyuaemcs nepevlil pazoei OUCYUNIUHDBL): 8ONPOCHL OISl
NOO20MOBKU K 3a4EmY:

I. Ponp 00paboTku pe3aHneM B COBPEMEHHOM MAalIMHOCTPOUTEIBHOM MPOU3BOJICTBE.
HcTopuueckuil ombIT W 3Tanbl pa3BUTUSL 00paOOTKU MaTepUaloB pe3aHHeM. Poib oTedecTBEHHBIX
YYEHBIX B CTAHOBJICHMHM HayKH O PE3aHUM MATEPUAJIOB.

2. CymHocTs W Tpu3Haku o00paboTku peszanueM. [Iporecc 1eneHanpaBIeHHOTO
pa3pylieHus: Kak OCHOBa 00paboTku pezanneM. Kiaccudukarus MeTo10B 00pabOTKH pe3aHUEM.
3. Bungsr matepumanoB, moaBepraeMeix o0paboTke pesanueM. OOpabaTbiBaeMOCTb

pe3aHueM KaK TEXHOJIOTMYECKOE CBOMCTBO KOHCTPYKIIMOHHBIX MaTepUaIoB. MeToAbl ONIpEeAeICHUs U
yIay4IIeHus: 00pabaThIBAEMOCTH MaTEPHAIOB PE3aHUEM.

4. Pexxymmii MHCTpYMEHT KakK CpeACTBO OOecledeHus BHYTPEHHUX CBs3€H Iporiecca
o0paboTku pezanueM. OCHOBHBIE TPeOOBaHUS, MPEABSBISAEMbIE K PEXKYIIUM HHCTPYMEHTaM, H
METOJbl UX OOecledeHus] Ha CTaausiX [POCKTHUPOBAHUS, MPOU3BOJACTBA M IKCIUTyaTallMu
MHCTPYMEHTOB.

5. [TonsitTie 0 pabOTOCIIOCOOHOM COCTOSIHMHM, OTKa3e W BHJAX OTKa30B, HapaboOTKe,
CTOMKOCTH, HaJIEXKHOCTU U PECYPCE PEXKYILIETO UHCTPYMEHTA.

6. OOIHOCTh KOHCTPYKTUBHOTO CTPOEHHUS pabodeil YacTH PEXKYIIUX HWHCTPYMEHTOB.
[TonsaTtue o ne3BUH, NEpeAHEN U 3aIHUX MMOBEPXHOCTAX PEXKYILEro KIMHA, PeXYIIUX KPOMKaxX, 3y0e 1
CTPYKE€YHOM KaHABKE KaK 3JIEMEHTAX KOHCTPYKTUBHOI'O CTPOCHHSI.

7. [lonarue o mepemenieHnH pabovel YacTW MHCTPYMEHTA OTHOCHUTENIBHO 3arOTOBKH.
®opmoobOpasyrole IBUKEHUS B mporecce pe3aHus. OrpeneneHre CKOPOCTH pe3aHUs IpHU
BpallaTeIbHOW U BO3BPATHO-IIOCTYIMATEIbHON TPAEKTOPHUSX IJIABHOTO JIBHXKCHUS pEe3aHUsL.




8. [lonarue o mepemenieHHH pabovyel YacTW MHCTPYMEHTA OTHOCHUTENIBHO 3arOTOBKH.
®opmoobpasyrolue IBUKEHUsT B mpolecce pesanus. OmpezeneHue mojauyd Ha 3y0, mojadd Ha
000poT (1mojaun Ha JBOWHON XO0J1), @ TAK)KE€ MUHYTHOU MMOJIa4M NP PA3IUYHBIX METOJax 00paboTKu
pe3aHueM.

9. 3HaueHne © KiIacCU(UKANMS TMPUHIUIHAIGHBIX KHHEMAaTHYECKHX CXEM pe3aHus
(ITKCP). Amnanu3 mnpuHIUNUAIBHBIX KuHeMartnueckux cxem pesanus (IIKCP) wa mnpumepe
pa3IMYHBIX METOZ0B 00PAOOTKU PE3aHUEM.

10. ['eomeTpuyeckue nmapameTpsl PeXyYIIe YaCTH HUHCTPYMEHTOB B CTATUYECKOM CHUCTEME
koopauHaT. lloHsTHE O 0a30BBIX TOBEPXHOCTSAX M IUIOCKOCTSX, OTHOCHUTEIBHO KOTOPBIX
KOOPJIUHHUPYIOTCS  paboyume TOBEPXHOCTH HMHCTpyMEHTa: oOpabaThiBacMas  TOBEPXHOCTb,
o0paboTaHHast MOBEPXHOCTh, TOBEPXHOCTh PE3aHHsI, OCHOBHAS IIJIOCKOCTb.

1. ['eomeTpuyeckue mapameTpsl PeXYIIEe YaCTH HHCTPYMEHTOB B CTATUYECKOM CUCTEME
KOOpAWHAT (TMIepeIHUNA M 3aTHUIN YIJIBI, YTOJI 3a0CTPEHUS, YIOJl pe3aHus, YIIbl B IJIaHE, Yroll Mpu
BEpILIMHE, YTOJI HAKJIOHA TJIaBHOM pexylled KpoMKH). B3auMocBsI3b reoMeTpu4ecKiX MapaMeTpoB,
U3MEPSEMBIX B PA3JIMYHBIX CEKYITUX U KOOPAUHHUPYIOIIUX TUIOCKOCTSIX.

12. ['eomeTpuyeckre mnapaMeTpbl PEXYIICH YacTH HMHCTPYMEHTOB B KHHEMATHUYECKOH
cucreMe KoopauHat. Kunematudeckuii yroja CKOpOCTH pe3aHusl.
13. Tpanchopmanus 1eHCTBUTEIBHBIX 3HAYCHUN TEOMETPHUIECKUX MApaMETPOB PEKYIICH

YacTH HMHCTPYMEHTOB (pE3IOB) MPH pa3IMYHOM YCTAHOBKE OTHOCHUTEIBHO 0a30BBIX 3JIEMEHTOB
CTaHKa (TpU CMEIIEHUH BBILIE U HUXKE JINHUU LIEHTPOB, MPU ITOBOPOTE BOKPYT BEPTUKAIBLHOU OCH).

14.  T'eomerpuueckue mapaMeTpbl cpe3aeMoro cios (TONIIUHA, IIHMPUHA, HOMHHAJIbHAS U
NeiicTBUTeNbHAs TUIOLIAIM) M MX OMpEeIesieHne NpU Pa3INdHbIX METoJaX OO0pabOTKH pe3aHHEeM.
BnusiHue rmaBHOTO yriia B miiaHe Ha GOpMY B pa3Mephl CTPYKKH.

15. ['eomeTpuyeckre mnapaMeTpbl CpE3aeMOro CJI0S W OCTAaTOYHOTO CEUEHHS IpHU
pa3IMyYHBIX MeToJax oOpabOTKH pe3aHueM. 3aBHCHMOCTh TEOPETUYECKON BBICOTHI HEPOBHOCTEW Ha
00pabOTaHHOW MOBEPXHOCTH OT T€OMETPUUYECKUX M KMHEMATHUECKHX (haKTOPOB IpoIlecca pe3aHus
(Ha mpuMepe ToueHus U ppe3epoBaHus).

16. [lonsaTne o pexume pe3aHusi U €ro sjaeMeHTax. llocienoBaTenbHOCTh HA3HAYCHUS
DJIEMEHTOB pexxuMa pe3anus. [lonsTre 00 onTUMaTbHOM PEKUME PE3aHMsL.
17. OcCHOBHBIE ClTydyal pe3aHus: CBOOOJHOE U  HECBOOOIHOE; MPSMOYTOJIHHOE

(opToroHa’gbHOE) W KOCOYrOJbHOE; OIHOJE3BHUMHOE M MHOTOJE3BUITHOE; HENpEephIBHOE U
IPEPBIBUCTOE; CTAIMOHAPHOE U HECTAL[MOHAPHOE.

18.  HTEHCHUBHOCTH (NIPOU3BOIUTENBHOCTh) MIPOLIECCA PE3AHUS U €€ ONPEAEIEHUE B BUJIE
MHUHYTHOTO CbEMa CTPYXKKH. MMHYTHBIH CbEeM CTPY)KKM TpU TOYCHHM, CBEPICHUH WU
IMHAPHUYECKOM (hpe3epOBaHUU.

Yacms 2 (3a cemecmp, 8 KOMOPOM U3y4aemcs 6mopou pazoei OUCYUNIUHBL): 6ONPOCHL OISl
NOO20MOBKU K IK3AMEHY:

19. dusnyeckass CyIIHOCTh TMpolecca pe3aHus. Pe3zaHne Kak mporecc TIIyOOKOM
IUTACTHYECKOW JedopManuu W pa3pylieHus oO0pabaTbiBaeMOro marepuaia. leopeThdeckas H
peasbHas MPOYHOCTh KPUCTATUTMIECKHUX TEJl.

20.  ®wusmueckas CYHIIHOCTh Ipolecca pe3aHus. HecoBeplieHCTBAa KPHUCTALTHYECKOTO
CTPOCHHUSI TBEPABIX Tel. JIMCIOKAIMOHHOE TMpEICTaBlIeHHE O TUIACTHYECKOW nedopManuu Hu
paspyiieHun mpu o0paboTKe pe3aHHueM.

21. ®dusnyeckass CyImHOCTh mporecca pe3aHus. Ilmactuueckas nedpopmanus u
paspyiieHue npu pesanuu. CTpyKTypHast cxema TpaHChOpMaIliy SJHEPTHH B 30HE PE3aHMSL.
22. ®dusnyeckass CyImHOCTh Tporecca pe3anus. Kmaccudukanus BHAOB pa3pylIeHUS

o0OpabaTbIBaeMOr0 MaTepuajia B 3aBHUCUMOCTH OT BEJIMYMHBI pabOThl 00pa30BaHUS HOBBIX
HOBEPXHOCTEH: XPYIKOe, KBa3UXPYyIKoe, BA3Koe. BimsHue BuIa pa3pymieHHss Ha 3aKOHOMEPHOCTH
IPOTEKaHUS IpoIiecca pe3aHusl.

23.  Knaccubukamus THIOB CTpyXKeK. BrusHue ycinoBuii o00paOOTKM Ha  THI
00pa3yIoMiicss CTPYKKH IMpH OOpabOTKE IJIACTUYHBIX M KBAa3MXPYNKHX MAaTEPUaoOB; BIIUSHHE



(U3UKO-MEXaHUYECKUX CBOMCTB; BIMSHUE TE€OMETPHUECKUX MapaMEeTPOB PpEeXYIIeH YacTH
MHCTPYMEHTOB; BIUSHUE 2JIEMEHTOB PEXKHUMa PE3aHUs U CPE3aeMOro CIIOsl.

24.  Mogenp 00pa3oBaHUS CIMBHOM CTPY)XKH. 3OHBI TEPBHYHOW W BTOPUYHOM
nedopmaruu oO6pabaTeiBaEMOro MaTepuaia. YCIOBHas TUIOCKOCTh CIIBHTa KaK HACATM3UPOBAHHOE
IpeJCTaBICHNE O 30He NMEPBUYHON edopMaIiu. YTOJ CIIBUTA.

25. Mexanuka  CTpYXKOOOpa3oBaHHMSI TPH  E€IUHCTBEHHOW  TIJIOCKOCTH  CJBHTA.
AOCONIOTHBIE W OTHOCUTENBHBIA CIBUT, yroin ciasura. Cuna CTpyKKOOOpa3oBaHHS U e
cocTaBiifromure. Yroua nercrBud. KacaTtenbHble HANPSKEHUS, AEHCTBYIONIME B YCIOBHOM MIIOCKOCTH
CABMIA IIPU CPE3AHUU CTPYIKKH.

26. Cnioco0sI onieHKH fAedopMarii mpu pe3aHnun. AOCOIOTHBIN U OTHOCUTEIIbHBIN CIIBUT,
KOO QHUIMEHTH MPOAOIBHONM UM TONEpPEeYyHOM YCaaKWh CTPY)KKH. B3auMoCBA3b XapaKTEpUCTHK
nedopManuu MeKIy co00i U ¢ yrpaBisieMbIMU MapaMeTpaMy CUCTEMbI pe3aHus (MepeIHUM YIIIOM,
YIJIOM pE€3aHus, INIaBHBIM YIJIOM B IJIAHE, CKOPOCTSIMM JIBJKEHUHN pe3aHUs, 3JIEMEHTAMH CPE3aeMOT0
CI109).

27. Kunemarnueckuil TpeyrojpHUK IIpolLlecca PE3aHUsl KaK OTPaKEHHME B3aUMOCBS3EU
CKOPOCTH pE€3aHMs, CKOPOCTH CJIBUTa W CKOPOCTH IBUKEHUs CTPYKKH. CKOpocTh aedopManuu
cpezaeMoro cios OpH  pe3aHud. lIpencrtaBieHHe CTpPY)KKOOOpa3oBaHHsI Kak Ipoliecca
BBICOKOCKOPOCTHOTO TIIJIAaCTHYECKOro AepopMupoBaHus oOpabaTbiBaeMoro marepuana. TekcTypa
CTPYKKH. YTOJI TEKCTYPHI.

28. Mopens o00pa3oBaHUsS CTPYKKH CKaibiBaHus. @a3bl 00pa3oBaHHS JJIEMEHTHOU
cTpyXKH. [I10CKOCTh CKanbIBaHUA. YTOJ CKalbIBaHUS M €r0 B3aUMOCBS3b C yrjaMu JEUCTBUS U
pe3aHus.

29.  OcoOeHHOCTM KOHTaKTHBIX MPOIECCOB TPU pe3aHUH  MarepuaioB. Bumisl
B3aUMOJICCTBUN MEXIy HHCTPYMEHTAIBHBIM U 00padaThIBAEMbIM MaTEPHAIOM. 3aCTOMHBIC SIBJICHUS
U pacnpe/ieIeHue KOHTAKTHBIX HOPMAJIbHBIX M KacaTeIbHbIX HANPSKEHUU MO JUIMHE KOHTAKTHBIX
30H. Meronbl OLEHKH HanpsoKeHUH U Kod(Q(UIMEHTOB TpeHUs B 3aBUCUMOCTH OT YCIOBUM
00paboTKu.

30. OcoOCHHOCTH KOHTAKTHBIX IPOIECCOB NpH pe3aHuu MatepuaynoB. OOpa3oBaHHE
Hapocta. [lonokuTenbHass M OTpHIATENbHAs POJIb SBJICHUS HApOCTOOOpa30BaHUS C TO3UIHHA
obecrieueHnss KadecTBa OOpaOOTaHHBIX IOBEPXHOCTEH W TpeOyeMoro mepuoja CTOMKOCTH
MHCTPYMEHTA.

31. CompoTuBieHre 00padaThIBAEMOTO MaTepuaja pe3aHui0 KaK COMPOTHUBIICHHE
IUTaCTHYECKOW JaedopMani W JIUCHEpPrUpoBaHUIO. PacyeT COMpOTHBICHUS PE3aHUIO uepes3
nokazaTenn (PU3UKO-MEXaHUYECKUX CBOMCTB oOpabarkiBaeMoro marepuana. Cuiia, MOIIHOCTh H
paboTa pe3aHus.

32. Cuctema cunm mpu CBOOOJHOM pE3aHUMM KaK COBOKYITHOCTH CHJ HOPMaJIBHOTO
JABJICHUS M TPEHUS HA MepelHEel M 3aJlHe MOBEPXHOCTSIX MHCTPYMEHTA. BbIBOI ypaBHEHHS CHUJIbI
pe3aHus myTeM yrnoJo0IeHHsI IPoLIecca pe3aHusl POLIECCy MOTUTPOITMUECKOTO CHKATHUS.

33.  Cucrema cuia Tpd  HECBOOOJHOM  pe3aHMU. TEeXHOJOTMYECKOe 3HAa4YeHHE
COCTAaBJISIIOLIUX CHUJIbI pe3aHusi (TaHTeHIMAIbHOM, pagualibHOM, OCeBOW) M UX B3aUMOCBS3b IPHU
pa3IMYHBIX YCIOBUAX 00pabOTKH.

34. OnpeneneHre COCTABISIONIMX CHJIbI PE3aHUs IO SMIIMPUYECKUM 3aBUCHUMOCTSIM.
BrusiHue ymnpaBiaseMbIX TapaMeTpoOB CHCTEMBI pe3aHuss H  (PU3UKO-MEXAaHHYECKHX CBOMHCTB
oOpabaTeiBacMOTO MaTepHajia Ha CWIy pe3aHus. YaelbHas Ccuja (JaBICHHE) pPE3aHus.
[IpenmymiecTBa U HEAOCTATKA YMIMPHUUYECKOTO MOAXO0AA K OIPEIEICHNIO CUIIBI PE3aHUS.

35. [IpeanocbUIKM K TEOPETUYECKOMY pacueTy CHJIbl CTPY)KKOOOpa3oBaHWs TIPH
€IMHCTBEHHOM IUIOCKOCTH c/BHMra. PaBHOBecue cuCTeMbl CHiI B 30HE pe3aHus. CuioBas cxema
npodeccopa K.A. 3Bopeikuna. I[IpemmyiiectBa W HEAOCTAaTKH TEOPETHYECKOTO TMOJAX0Ma K
OIIPEEIIEHUIO CUJIbI PE3AHMUS.

36. DKCIepuMeHTaIbHbIE METOIBI ONIpeiesieHns cuil pe3anus. O630p.

37.  Pabora pe3zaHus U ee cocCTaBisAOLIMe: padoTa AeGOpMUPOBAHUS CPE3aeMOro CJOs;
paboTta nucneprupoBaHus; paboTa CHJI TPEHUsS Ha KOHTAKTHBIX IUIOIIAAKax IMepeaHeld W 3aaHei
MIOBEPXHOCTEH HHCTpyMEHTa. PacueT cOCTaBIAIOMIMX YACIbHOM pPabOThl pe3aHus uepe3 CHIy



CTPY’KKOOOpa30BaHHUs, TEOMETPUUYECKHME TapaMeTphl CpPe3aeMoOro CJos U  XapaKTePUCTHKHU
MJIaCTHYECKOM nedopManuu.

38. Tennosbie ABICHUA Ipu pC3aHUU. OCHOBHBIE UCTOYHUKHA BbIACJICHUSA TCILJIOTHI B 30HEC
pe3anus. YpaBHeHHEe TeruioBoro OanaHca. [loHsTHe O TeMmrepaType pe3aHHs M TEIUIOCTOMKOCTH
(KpacCHOCTOWKOCTH ) HHCTPYMEHTAIbHBIX MaTEPHAIIOB.

39. [ToHsTHEe 0 TeMmeparype pe3aHus Kak CpeaHed TemrepaType KOHTaKTa. YTpaBlICHUE
TGMHepaTypOI\/'I Ycpe3 BXOAHBIC HaApaMCTpPbl CUCTCMbI PC3aHUA. OI.[GHKa CTCIICHU BIIMAHUA DJOTHUX
napaMeTpoB (CKOPOCTH pe3aHMsl, MOJaud, TIYOMHBl pe3aHus, TECOMETPUUYECKHUX IapaMeTpoB
PEXYIIET0 MHCTPYMEHTA) Ha TEMIIEPATypy pE3aHusl.

40. OKCMEpUMEHTANIBHBIE ~ METOJIbl  ONpENENCHUs]  TeMIepaTypbl IPU  PE3aHUMU:
KaJOPUMETPUYECKHI METOJ; METOJ TEPMOUYBCTBHUTEIBHBIX KPACOK; METOJ LIBETOB MOOEKAIOCTH

CTPYKKH.

4]1.  DKcrnepuMEHTaJIbHbIE METOJbl ONPENEIICHUs TEMIEpaTyphl NpPU PE3aHUU: METOAbI
HMCKYCCTBEHHOM, TOJIYHCKYCCTBEHHOM M €CTECTBEHHOW TepMOIIap.
42.  lloHaTne M OIpeneleHHE ONTUMAIBHOIO TEIUIOBOTO pEXMMa B 30HE pE3aHus.

OnTtumanbHas TeMmiieparypa pe3aHus. [IpuHIMIBI yhpaBieHHs] TEMJIOBHIMH MOTOKAMU IPHU
00paboTKe pe3aHueM.

43. OOpa3oBaHre TOBEPXHOCTHOTO CJosi TpW pe3aHud. [lokaszarenmn KadecTBa
00pabOTaHHBIX TOBEPXHOCTEH M MX OOecledYeHue pasInYHBIMH METOAaMu 00pabOTKH pe3aHueM.
Brnusane Ha kadecTBO 00paOOTaHHOW TIOBEPXHOCTH pa3IMYHBIX (HaKTOPOB (FEOMETPUUECKHUX
[1apaMeTPOB HHCTPYMEHTOB U 3JIEMEHTOB PEKUMA PE3aHMUs).

44. dopMupoBaHUE MIEPOXOBATOCTH TOBEPXHOCTEH JeTajell MammH Npu o0paboTke
pe3anuem. TeopeTrnueckas U JACUCTBHUTENbHAs BBICOTA MUKPOHEPOBHOCTEW M MX 3aBHCUMOCTb OT
yIpaBJsieMbIX TAPAMETPOB CUCTEMBI PE3aHUSI.

45. dopmupoBanue (HU3NKO-MEXAaHUUECKOTO COCTOSHUS MMOBEPXHOCTHOTO CJOs JeTaiieit
MamMH 1pu o0paboTke pe3aHueM. XapaKTepUCTHKH Hakjena M YIPYroro IocieqeiCTBUS.
®opMHUPOBAaHUE TEXHOJIIOTMYECKUX OCTATOYHBIX (BHYTPEHHHUX) HANPSKEHUN B MOBEPXHOCTHOM CIIOE
U UX BIUSHUE HA SKCIUTyaTal[MOHHbBIE CBOMCTBA JeTajeil MallIuH.

46.  Knaccudukaius GopM CTpYKEK C MO3UIMNA UX OTBOJA, APOOJICHUS U pa3MeIbuCHUS.
O0BEMHBIN KOAP(DUIIMEHT KaK KOJWYECTBEHHAs XapaKTEPUCTUKA NpoOjeHus cTpyxkku. OCHOBHBIC
TEOPETUYECKHE MPENOCHUIKH MPOLIECCOB 3aBUBAHUS U APOOJICHHUS CTPYXKEK.

47.  Knaccudukarmus Gopm CTpyXKeK ¢ MO3UINN UX OTBOAQ, IPOOJICHUS U pa3MeTbUCHUSI.
EcrecTBeHHbIE U MCKYCCTBEHHBIE METO/IbI APOOIICHUS CTPYKKH. KOHCTPYKIIMK CTPYKKOJTIOMOB.

48.  OcHoBHblEe TpeOOBaHUS, MPEAbSBISIEMble K HWHCTPYMEHTAJIbHBIM MaTepHalaM Mpu
pe3anun. Kinaccudukarys u 001acTi NPUMEHEHUS] HHCTPYMEHTAIBHBIX MaTEPUAIOB.

49. NHCcTpyMeHTanbHbIE MaTepuaibl. XapaKTepUCTHKA YIIIEPOAUCTHIX, JIETHPOBAHHBIX
UHCTPYMEHTAJIBHBIX CTalel, OBICTPOPEKYIINX CTajei: XUMUYECKUH COCTaB, MapKUPOBKa, 00JIACTH
MIPUMEHEHHUS.

50. HNHcTtpymenTanbHble Marepuainbl. XapakTepUCTUKAa TBEPIABIX CINIABOB HAa OCHOBE
KapOuja BoJibhpamMa: XMMHIECKUI COCTaB, MAPKUPOBKA, 00JIaCTH PUMECHEHUSI.

51. HNHucTtpymenTanbHble MaTepraibl. XapakKTEPUCTUKA MUHEPATIOKEPAMUYECKUX U IPYTUX
CBEPXTBEP/bIX MaTEPUATIOB: XUMUYECKUI COCTaB, MapKUPOBKA, 00J1aCTH MPUMEHEHUS.

52. ®dusnueckas NpUPOJa U3HALIUMBAHKS U Pa3pyLICHUS PEXYIIEro UHCTPYMEHTA. Byl
pa3pylieHUsT HWHCTPYMEHTA: XPYIKoe (BBIKpAlIMBaHUE, CKOJ), TIuIacTHYecKas jaedopmarus,
W3HAaIllUBaHUE.

53. 3aKOHOMEPHOCTH HW3HAIMBAHUA PEXYIIUX HHCTPYMEHTOB IO MEpeAHEHd W 3agHeH
noBepxHocTsM. KonuuecTBeHHbIE MMOKa3aTeNn u3Hoca (pa3Mepsl JIYHKH, dacku u3Hoca). Kpurepwuii
M3HOCAa M €ro OINpeJelieHHe C MOMOIIBI0O KPHUBBIX HM3HOCA WM TEXHOJOTMYECKHX TpeOOBaHHM K
npoieccy 00paboTKH.

54. MexaHu3Mbl a0Opa3uBHOTO U aJr€3MOHHOTO U3HAITUBAHUS PEXKYIIUX HHCTPYMEHTOB.

55. MexaHu3MBbl aAre€3UOHHOTO, TU(PPY3UOHHOTO M 3JIEKTPOIPOZUOHHOTO H3HAIIUBAHHS
PEXYIIMX HHCTPYMEHTOB.

56.  3aBUCHMOCTb CTOMKOCTH PEXYIIUX UHCTPYMEHTOB OT CKOPOCTH pe3aHusi. [IpuumHb

HEMOHOTOHHOCTH DTOM 3aBUCHMOCTHU IIprU UBMCHCHHUHN CKOPOCTHU PE3aHUs B IIMPOKUX ITPECACIIax.



57.  OCHOBHOW 3aKOH CTOWKOCTH KaK OCHOBa SMIHMPHUYECKUX (opMya Ui pacyera
ONTUMAJIBHOM CKOPOCTH pE3aHUs NPH pPa3IUYHBIX METoJaX O0OpabOTKHM pe3aHueM (TOYCHHH,
CBEpJICHUH, (Ppe3epOBaHHH).

58. dopMooOpazoBaHUEe MMOBEPXHOCTEH JeTaliell MaliuH TOYeHUEM: KiacchuduKanus
BUJIOB TOYCHHUS M TMPUMEHIEMBIX HHCTPYMEHTOB, KHHEMAaTHYECKHE CXEMBI, CHJIa U MOIIHOCTh
pe3aHus, mapaMmeTpbl Cpe3aeMoro ciosi, Ha3Hau€HHWE ONTHMAJIbHOM TeOMETPUH HHCTPYMEHTOB U
pexxuma 06paboTKH.

59.  ®opmoobpazoBaHUE MOBEPXHOCTEH JIeTaneil MamuH ¢ppe3epoBaHUEM: KiTacCU(PUKAIIHS
BUJIOB (ppe3epOBaHUS U MPUMEHSIEMBIX UHCTPYMEHTOB, KHHEMAaTHYECKUE CXEMBI, CHJIa U MOIIHOCTh
pe3aHus, mapaMmeTpbl Cpe3aeMoro Ciosi, Ha3HauY€HHWE ONTHMAJIbHOM TeOMETPUH HHCTPYMEHTOB U
pexxuma 06paboTKH.

60. ®dopMooOpa3oBaHUE TMOBEPXHOCTEH Je€Tajieii MalluH OCEBBIMH HHCTPYMEHTaMHU
(cBepieHHe, paccBepiIMBaHUE, 3€HKEPOBAHME, DPAa3BEPTHIBAHUE): KIACCH(HUKAIUS MPUMEHSIEMbIX
MHCTPYMEHTOB, KHHEMaTHYECKHE CXEMbI, CHJIa U MOIIHOCTh pPe3aHus, MapaMeTphl CPe3aeMoro clos,
Ha3HAYCHHE ONTHUMAILHON r€OMETPUN HHCTPYMEHTOB M peKrMa 00paOOTKH.

61. [TonsiTHE O cUCcTEME pe3aHusl KaKk COBOKYITHOCTH TpeX MOTOKOB MapamMeTPOB: BXOIHBIX
(ompenensiroriye, yrpaBiseMble, BO3MYIIAOMKE); (YHKIIMOHANBHBIX; BBIXOJIHBIX. B3anMOCBs3b
SIBJICHUH TpU 00pabOTKE pe3aHUEM.

62. lloHatue o cucTeMe pe3aHus. YTIpaBlIeHHWE BBIXOAHBIMU MapaMeTpPaMH CHCTEMBI
pe3aHus LieJeHanpaBIeHHBIM BO3JIEHCTBUEM Ha (YHKIMOHAJBHBIE MapaMeTphbl. YTON CABUTA, Kak
OIMH U3 (YHKIMOHAIBHBIX MApaMETPOB, M €r0 BIHUSHHE HA XapPaKTEPUCTUKH IJIACTHYECKOMN
nedopMaluu cpe3aeMoro Cliosi, J0JArOBEYHOCTh PEXYIIET0 HHCTPYMEHTA M KauyecTBO 00padOTaHHBIX
IIOBEPXHOCTEH.

63. [Ipoiecc numdoBanus. Bumgel, CcTpoeHHE U XapaKTEPUCTUKH aOpa3uBHOTO
uHCTpyMeHTa. KuHematnueckue cxembl mporecca HUIM(OBAHMUA: KPYIJoe, BHYTPEHHE, IJIOCKOE
(mepudepuitHoe U TOPIIOBOE).

64.  OcobeHHOCTH TIpollecca CTPYKKOOOpa3oBaHus Tipu aOpa3uBHOM oOpaboTke.
XapakTeprCTUKU U MaPKHUPOBKA aOpa3sMBHOTO HHCTpyMeHTa. HazHaueHue peskuMoB IUTH()OBAHUSL.
65. OcHOBHBIC HamNpaBiICHUS pa3BUTUS HAYKH O PE3aHUM U TPAKTHKH 0O0pabOTKU

MaTepHaJiOB pE3aHHEM B CBETE paCIPOCTPAHECHHS BBICOKOCKOPOCTHOTO pe3aHus, THOKHX
ABTOMATU3UPOBAHHBIX TIPOU3BOJCTB, «OE3JIIOMHON» TEXHOJIOTHMH. AJANTUBHOE YIpaBICHUE
MIPOIIECCOM PE3aHMUs.

66. [Ipumenenne cmazouHo-oxJaxnaromux TtexHomorndeckux cpen (COTC) mnpu
pe3anun. OcHoBHbIe fericTBUa COTC: cMa3zouHOE, OXJIaXKJA0IIee, MOIOIIEE, TUCTIEPTUPYIOIIEE.

MeTtoauyeckue MaTepuasbl, XapaKTePU3YIOIIMX MPoue1ypbl OLleHUBAHUSA

dopMaMH TIPOMEKYTOUYHOM aTTECTAllMM OOydaromerocss 1o aucuuiuinae "Pesanme
MaTepuaioB" SBISAIOTCA 3a4€T (32 CEMECTP, B KOTOPOM M3y4aeTcsl NMEPBBIA pa3fen AUCLUIUIMHBI) U
9K3aMeH (3a CEMEeCTp, B KOTOPOM HM3ydaeTcss BTOpOH pasnen AUCIUIUIHHBI). OtieHka GopMupyercs Ha
OCHOBAHMU HMTOTOBOTO peiiThHra oOywaromierocsi. VITOroBblii pedTHHT 00ydaromierocs BKJIIOYAET B
ce0s1 Oajuibl, HAUUCIIAEMBIE TI0 PE3yJbTaTaM TEKYIIEro KOHTPOJS YCIEBAEMOCTH HAa KOHTPOJBHBIX
HEJIeNsIX, UTOTOBOTO YCTHOTO ONpOca JMO0 UTOTOBOTO TECTUPOBAHUS 0OyUaIOLIerocs Ha MOCIeTHEH
Hezelne ceMecTpa WM Ha JK3aMEeHe, a TakKe JOINOJHHUTEIbHbIE Oaulbl 3a IOCELUIAeMOCTb U
aKTUBHOCTbH Ha 3aHATHUSX, HAJUISKAIIYI0 YYeOHYIO TUCHMIUIMHY - OTJCIBHO B KaXJIOM ceMecTpe eé
U3Y4CHHUS.

Ha KOHTpOJNBHBIX HENEeNAX OCYHIECTBISETCS CIUIOIIHOW W/WIM WHAWBUAYAIBHBIA YCTHBINA
ONpoc  OOy4YaroUIMXCS IO OCBOGHHBIM TEMaM 3aHATUH M CaMOCTOSITEIbHOH palboThl C
MCII0JIb30BaHUEM OLIEHOYHBIX CPEJCTB IS IPOBEIECHUS TEKYILLEr0 KOHTPOJIS yCIIEBAEMOCTH.

Jlia mpoBeneHus 3a4é€Tra 3a CEMECTp, B KOTOPOM HM3Y4aeTcs NMEPBBIA Pasfesl JUCLUILINHEL,
COCTaBJIIETCSI TIEpeueHb  BOINPOCOB (3aJaHMii) A HUTOTOBOTO YCTHOTO OIpOca, a TaKxke
3JICKTPOHHBIA OaHK BOMpPOCOB (3amaHmii) TectoBoro tuma Ha MOII nias UTOroBOoro TeCTHpOBaHUS
00yJaromuxcs Ha TOCJIEAHEN Heslelne ceMecTpa.



JUig poBelieHusl PK3aMEHa 3a CEMECTP, B KOTOPOM M3y4aeTcsl BTOPOW pa3fell JUCLUILINHBL,
COCTaBJIAETCSl TIEpeueHb  BONPOCOB (3aJaHMM) AJ HUTOrOBOTO YCTHOIO OIpOca, a TaKxke
DJIEKTPOHHBIA OaHK BOMPOCOB (3amaHuii) TecroBoro tuma Ha WMOII s UTOrOBOTO TECTUPOBAHHMS
00ydJaromuxcs Ha YK3aMeHe.

[Ipu mpoBeeHUH WTOTOBOTO TECTHUPOBAHMSA JUIS OOYYaIOLIErocs B aBTOMATH3MPOBAHHOM
pexuMe co3AaéTCsT MHAUBHUYaIbHOE CBOAHOE TECTOBOE 3aJJaHUE U3 DJIEKTPOHHOIO 0aHKa BOIPOCOB
(3amanwmii) Ha MOII nyTém ciydaitHON BEIOOPKH BOIIPOCOB (33aJaHMiA) U3 Pa3IMYHBIX Pa3/esioB U TeM
JUCHUIUIUHEL [Tpo10IKUTENbHOCTh UTOTOBOTO TECTUPOBAHUS: 60 MUHYT.

WTOroBBIf PEUTHMHT M OIEHKA 3a KaXIbld ceMecTp (GOpPMHPYETCs B COOTBETCTBUHU C
[TomoskeHHEM O NMPOBEACHHHM TEKYLIErO KOHTPOJIA YCIEBAEMOCTH M IPOMEKYTOYHOM AaTTECTalUU
oOyyaromuxcst MU Bnl'Y. Pe3ynbTaTroM UTOrOBOrO YCTHOTO OIPOCA MM MTOTOBOT'O TECTUPOBAHHS
ABISIETCd CcyMMa OaijioB, KOTOpas OIpelessseT BO3MOXKHOCTb aTTeCTalMM OOy4aroIlerocss Io
JUCLUIIINHE!

- Menee 50 6amIoB - ""He 3a4TeHO";

- 50 - 100 6amnoB — "3auTeHO".

MakcumanbHast cymMmma 6aJuioB, HabupaeMasi CTyIGHTOM To aucuuruinHe pasHa 100.

Onenka | Onenka no nikaie O6ocHoBanue Yposenw

B chopmuposannocmu
Oamrax KomnemeHyuil
bonee | «OTamuHO» CopaepxaHue Kypca OCBOEHO Buvicoxuii yposens
80 MOJTHOCTBIO, 0€3 POOEIIoB,

HEOOXOIMMBIC TIPAKTUIECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(OpMHPOBAHEI, BCE MPETYCMOTPEHHBIE
nporpamMmon o0ydeHus yuaeOHbIe
3aJJaHHsI BBITIOJHEHBI, KAYeCTBO UX
BBITTOJIHEHHSI OIICHEHO YHCIIOM OalioB,
OJM3KUM K MaKCUMAJIbHOMY

66-80 | «Xoporo» Copeprxanue Kypca OCBOECHO IIpoosunymutii
HOJIHOCTBIO, 0€3 Mpo0esIoB, HEKOTOPHLIE | yposeHs
NPaKTUYECKHE HAaBBIKH PaOOTHI C
OCBOCHHBIM MaTEpHUAIIOM
c(opMHPOBaHbI HEOCTATOUYHO, BCE
NPeIyCMOTPEHHBIC TIPOTPAMMOM
o0yuyeHHsI yueOHbIe 3aJaHHs
BBITTOJIHEHBI, KAYECTBO BBITOJIHEHUS HU
OJTHOTO U3 HUX HE OILICHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJlIOoB,
HEKOTOPbIEC BUBI 33/1aHUI BBITIOTHEHBI
C ommoKamu




50-65 «Y 1OBIETBOPUTEIIBHO) Copepxanue Kypca 0OCBOCHO 4acTU4HO, | ITopozoewtii yposens
HO IIPOOEJIBl HE HOCAT CYIIECTBEHHOTO
xXapakrTepa, He00X0IMMbIE
NPaKTUYECKHE HAaBBIKH PaOOTHI €
OCBOEHHBIM MaTEpUAIOM B OCHOBHOM
c(hOpMHUPOBAHBI, OOJILITUHCTBO
IPEIYyCMOTPEHHBIX POrpaMMon
oOydeHus yueOHBIX 3aJaHHA
BBINIOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JJaHU, BO3MOXKHO,
coJiepKaT OIUOKH

Menee | «HeynosnerBopurenbHo» | CoaepixaHue Kypca HE OCBOEHO, Komnemenuuu ne
50 HEOOXOMMBIE IPAKTUYECKUE HABBIKU cpopmuposansl
paboTtsl HEe cHOPMHUPOBAHBI,
BBITIOJTHCHHBIC yLIGGHBIe 3alaHusA
cojiepxkaT rpyObie omruOKu

3. 3apanus B TectoBoM popme no aucuuivinbe ''Pesanune marepuasion"
Ipumepwt 3a0anuii.

1. K xakoMy KJ1acCy TEXHOJOTHYECKUX METOA0B 00paOOTKH OTHOCHUTCS pe3aHue MaTepHaIOB?
a) BIIEKTPO(PUZUYECKOMY;

0) IEKTPOXUMHYECKOMY;

B) MEXaHUYECKOMY;

I') TEePMUYECKOMY.

2. KioumHOOOpa3HBIi  AIEMEHT  PEeXyIero HMHCTPYMEHTAa, IMpeIHAa3HAUeHHBIA s
MPOHUKHOBEHUS B MaTepual 3arOTOBKU U OTAEJICHUS CTPY>KKH, HA3bIBACTCSI:

a) rpPaHblo;

0) ne3BuEM;

B) MEpEeHEN MOBEPXHOCTHIO;

T') BEpIIUHOM.

3. TloBepxHOCTH pe3na, oOpalieHHass B MpoIecce TOUYEHUsS K 00paOOTaHHOW MOBEPXHOCTH
JeTallv, Ha3bIBACTCS:

a) TJ1aBHOM 3aHEH TOBEPXHOCTHIO;

0) BCroMOraTeNnbHOM 3aHeH TOBEPXHOCTHIO;

B) TOBEPXHOCTHIO PE3aHUS;

T') epeHel TOBEPXHOCTHIO.

4. Kakoe U3 IBMKEHUH pe3aHusi OTHOCST K INIaBHOMY JIBHIKEHUIO TIpU (pe3epoBaHUU?
a) IPO/IOJIBHOE JBM)KEHUE 3arOTOBKH;

0) monepevyHoe IBUKEHUE 3arOTOBKH;

B) BEPTHKAJIBHOE JBH)KEHUE 3arOTOBKHY;

T') BpalareabHOe ABIKCHHUE (DPeE3bl.

5. Vkaxure NpaBWIbHYI0O (QOpMYILy Ajis pacyera CKOPOCTH pe3aHus Vv, M/MHH, TpU
pacTauMBaHUU IMIIMHAPHYECKOTO OTBEPCTHS, €CJIM HadalbHbIN TuaMeTp OTBEpCTHs paBeH d, MM, a
JUaMeTp Nocie pacTauuBaHus — D, MM, 4acTOTa BpallleHHs 3arOTOBKU — N, MUH-1

6. Kakoli u3 yrioB pexxymLiero Jie3BHsl He JIEKUT B TJIABHOM ceKylIel miockoctn?
a) yroJl HaKJIOHA TJIAaBHOW PEXYIIEH KPOMKH;




0) mepenHuit yro;
B) TJIaBHBIN 3aIHUH YTOJI;
T') YroJ 3a0CTPEHHUS.

7. Ilpm HapyKHOM IIPOJOJIBHOM TOYEHUU 3arOTOBKM YroJI HAKJIOHA IJIABHOM pEXYILEH
KPOMKHM pe3lia B3AT OTPULATEIbHBIM. B Kakylo CTOpOHY OyJeT HampaBisATbCs CTPY)KKa B Ipolecce
00pabOTKM TaKUM pe3roM?

a) IPOTHUB HAIIPABICHUS ABMKEHUS 110/1a4H;

0) 10 HaMpaBJICHUIO ABWXCHUS MOJIAUH;

B) HaIIpaBJICHHUE JBM)KEHUS CTPYKKH HE 3aBUCHUT OT yIJIa.

8. Kak Ha3bIBaeTCsl paccTOsSTHUE MEXKIy oOpabarsiBaeMoi W 00paOOTaHHOW MOBEPXHOCTIMH,
U3MEPEHHOE BIOJIb IJIOCKOCTH PE3aHus U PaBHOE JUTMHE aKTUBHON YacTH PEXKYIIeH KpOMKH?

a) r1yOWHOM pe3aHus;

0) TOJNIIMHON CPe3aeMOro CIos;

B) IIUPUHOM CPe3aeMoro cJos;

I') JUIMHOM IYTH pe3aHusl.

9. Kakoit THII CTPpY>XKH HE MOKET 00pa30BBIBATHCS MIPU PE3aHUU OTOXOKEHHOHN YIIIepOAUCTON
cranm?

a) PJIEMEHTHAs CTPYXKKa;

0) cycTaBuaTasi CTpYXKa;

B) CJIUBHAs CTPYXKKA;

') CTPY’KKa HaJJIoMa.

10. Ha numndoBaibHOM KpyTe HMEETCS CIIeNYIoasi MapKHUPOBKa:
25A 1611 CM2 8 K8 B3. Uto ob6o3HauaeT «25A»?

a) TBEPJIOCTh KPYTa;

0) KJ1acC HEYPaBHOBEIIIEHHOCTH KPYTa;

B) aOpa3uBHBIN MaTepHas — JJICKTPOKOPYH]T OBl

') HOMEp CTPYKTYPhI U 36pHOBOM COCTaB.

[TonHbII IepeueHb TECTOBBIX 33JaHUN C YKa3aHUEM MPaBUIIBHBIX OTBETOB, pa3MeIleH B OaHKe
BOIPOCOB ~ Ha  HMH(MOPMAIMOHHO-00pa30BaTebHOM  IOpTale€  HHCTUTYTa 1O  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2745& category=22238%2C82584&qbshowte
xt=0&qgbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=1

OreHKa pacCYUTHIBACTCS Kak IMPOICHT MPAaBHJILHO BBHIMOJHEHHBIX TECTOBBIX 3aJaHUIl M3 UX
o01rero uuca.



