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|. Ilesiu u 3apaun padoThI

Lenb paboThl - 3aKperieHue 3HAHUW W HaBBIKOB, MOJTYYSHHBIX Ha ayTUTOPHBIX
3aHATUAX, (OPMUPOBAHME KOMIETECHLIUN, MPEIyCMOTPEHHBIX 00pa30oBaTeIbHbIM
CTaHJIaPTOM.

O6bem marepuana: M3ydeHue OCHOBHBIX MOHSATUNA TEXHOJOTUHU, JIOTUYHOE M
TPaMOTHOE TOJIh30BaHUE TOHATHSAMH U TepMmuHamu. [logbop ydeOHOrO Marepmaa,
3aIaHUM TI0 U3YYaeMOW TEME U BKJIIOYEHHE B HUX DJIEMEHTOB TBOopuecTBa. M3yueHue
OCHOBHBIX CIOCOOOB  (pOopMOOOpa3oBaHWs W3MAETHI; 93TAllOB MPOSKTHPOBAHUS
TEXHOJIOTHYECKUX MPOIIECCOB.

OO0yuaromuiics 10KeH:

3HATh NpaBUJa pa3pabOTKU U OPOPMIICHUS TEXHUUYECKOH M TEXHOJIOTHYECKON
JIOKYMEHTAIlMW; OCHOBBI TEXHOJOTWH IMPOU3BOJACTBA JI€TaJEd W3 IUIACTMACC, UMETh
MPEACTABICHUE O TEHICHLMSIX Pa3BUTUS TEXHOJIOTMH MAIIMHOCTPOEHUS; BIIAJETh
TEPMHUHOJIOTHEN JUCUUIUINHBI, OBITH CIIOCOOHBIM HCIIOJIB30BaTh CBOM 3HAHUS TPU
TU3alH-TIPOEKTUPOBAHUM  W3JIEIHNM, OBITh CIIOCOOHBIM TI'PAMOTHO, C Y4Y€TOM
COBPEMEHHBIX TEHJCHIIMM BHIOpaTh TEXHOJIOTMIO HW3TOTOBJICHUS JeTalell mpu
MPOCKTUPOBAHUH.

YMETh pa3pabaThiBaTh TEXHOJIOTMYECKUN TMPOLIECC HU3TOTOBJICHUSI THUIOBBIX
JeTanel; pacCuMThIBAThH TMapaMeTphl THUIIOBBIX JETalled W  y3J0B; OQOPMIISATH
KOHCTPYKTOPCKYI0, TEXHOJOTHYECKYI0 U APYTYI0 TEXHUYECKYIO JTOKYMEHTAllUI0 B
COOTBETCTBUM C JCHCTBYIOIIMMU HOPMATHUBHBIMU JIOKYMEHTAMH; I0Jb30BaTHCS
HOPMAaTUBHOM M CIPABOYHOW JIMTEPATYPOH M JPYIrMMH UCTOYHUKAMU HH(OpMAaIMH
JUIs1 BRIOOpa MaTepuaoB, TEXHOJIOTHYECKUX PEKUMOB, 000PYIOBAHUS.

OBITH TOTOBBIM K MPOGECCHOHATLHON MPAKTUYECKON JESTEIILHOCTH B 00JIaCTH
TU3alH-TIPOEKTUPOBAHUS, TPABWILHO OPUEHTHUPOBATHCS TPH BBHIOOPE TEXHOJIOTHUH,
HanOoJIee 11eJIeco00Pa3HOM U MEPCIICKTUBHOM.

1. O6Bbem paGoThI
Kypcosas pabota Bbinonnserca B 7 cemectpe. O0beM — 20 yacos.
Tema: «Pa3paboTka TEXHOJIOTMH U3TOTOBJIECHUS IPOMBIIIJIEHHOTO U3EIHSD.
IIpumepHbIe 3a1aHUA:
1. Pa3zpaboTka TEXHOJIOTUN U3TOTOBJICHUS Keiica /il MHCTPYMEHTOB.
2. TexHoJIOrusl U3roTOBJIEHUS KOPITyca KaHIEISPCKON PYUKH.
3. TexHONOrHs U3rOTOBJIEHUS KOPITyCca JETCKOM UIPYIIKH.
4. Pa3paboTka TeXHOJOTHUHU HU3TOTOBIICHUS OaMIiepa aBTOMOOWIIS.

5. Pa3zpaboTKka TEXHOJIOTUH U3TOTOBJICHUS 3JIEMEHTOB CaI0BOI MeOeH.
6. Pa3paboTka TeXHOJIOTHH U3TOTOBJICHUS JICCTHHUIIBI



7. Pa3zpaboTKa TEXHOJOTUHU U3TOTOBJIEHUS CTOJIOBBIX IPHUOOPOB.

8. Pa3paboTka TEXHOJIOIMH U3TOTOBIEHUS KAHUCTP.

9. Pa3zpaboTka TEXHOJOTUHN U3TOTOBJIEHUS HAMIOJIBHBIX TOKPBITUI.

10. Pa3paboTka TEXHOIOTUH U3rOTOBJICHHUSI OKOHHBIX paM.

11. Pa3paboTka TEXHOJIOTUN U3TOTOBJICHUSI EMKOCTH JIJIsl BOABL.

12. Pa3pa0oTka TEXHOJOTMM M3rOTOBIECHUA KOPIyca KOMIIBIOTEPHOIO
MaHUITYJISATOpPA.

13. Pa3paboTka TeXHOIOTUM U3rOTOBIEHHS KOpiryca (hoToamnmapara.



I11. 3ananue u ucxoaHbIe JaHHbIE K KYPCOBOM padoTe

3aiaHue U UCXO/IHbIE JaHHbIC Ha KypCOBYIO PabOTy BBIJIAIOTCS PYKOBOJIUTEIEM
(mpenogaBareneM) Ha crienUalibHOM OsiaHke. OTHenbHBIE aHHbIE K paboTe MOryT
OBITH BRIOPAHBI CTYJCHTOM CaMOCTOSITEIIbHO M COTIIACOBAHBI C PYKOBOIUTEIICM.
B 3agannm yka3piBaroTcs:
HCXOJIHBIE TAHHBIE;
MepeueHb BOMPOCOB, TPEOYIOMMX MPOPAOOTKH (COAEPKAHHE MOSCHUTESILHOM
3aMKUCKN);
pEKOMeHIyeMast JINTepaTypa;
rpaduK BBIOJHEHUS U CPOKH 3alIUThl KypCOBOM pabOTHI.

IV BoinosineHue KypcoBoii padoThl
PaGota Hajg NpPOEKTOM  BBIMONHSETCS MO Tpaduky, OMNpPEaeIIeMOMY

pyKoBoguTeNmeM. B IeasaX ero IIaHOMEpPHOTO BBITIOJHEHHUS PEKOMEHIYETCS
cienyromuii rpaguk paboThI.

Heoens Cooepoicanue pabom Pe3zynomamot pabomwi
1 [lonyyeHne ©  O3HaKOMJIEHHME ¢ | 3alOJIHEHHBIN OJIAaHK 3aJaHusl.
3aJJaHAEM.

2-4 | U3yuenme gmreparypbel u apyrux | O630p aureparypsl.
MCXO/IHBIX MaTepPHaJIOB.
5-12 | Pa3pabotka TeXHoJIOruM | Marepuan i1 HalMCaHWs
W3rOTOBJICHUS] U3JENUs M PAcyeT | TEOPETUYECKON YaCTH.
OCHOBHBIX [TAPaMETPOB.
15-16 | Odopmrnenue nosicHutenbHOM | [losicHuTenbHAs 3anucKa.
3aMHCKH U CJ]auya Ha MPOBEPKY.
17 3aiuTa KypcoBoil pabOThI.

[Io BceM BompocaMm, BO3HHMKAIOIIMM IPU BBIIOJIHEHUU KYpCOBOW paloOTHI,
HeoOXxoauMo oOpamaTbCsi K PYKOBOAMTENIO, Ha3HauyaeMoMy Kadeapou. Bcee
pe3ysibTaThl PAaOOThl JIOJKHBI TMPEABABISATHCS PYKOBOAUTEIIO [Jsi MPOBEPKU B
COOTBETCTBHUH C IPpa(pUKOM BBITIOJIHEHUS paOOTHI.

PykoBomuTenp Takke MpoOBEpseT MOSCHUTEIbHYIO 3amucky. Bce ommmbkw,
He/lopadOTaHHbIE MeECTa YKa3bIBAIOTCS M pa3bsCHAIOTCA cTyaeHTy. Ecnu pabota
yIIOBJIETBOPSIET TPEOOBAaHUSIM, TO PYKOBOAMTEIb TOANUCHIBAET MOSICHUTEIBHYIO
3aIlMCKY, TEM CaMbIM, JOITYCKasl €ro K 3alluTe.



V TpebOoBaHusl K NOSICHUTEJIbHOM 3aNIMCKe

TekcT pomKeH OBITh pacredyaTaH Ha KOMIIBIOTEPE Ha OJHOM CTOpPOHE
cTanaaptHoro jucta Oymaru (dopmata A4) uwepes 1,5 mHTEpBaJia B TEKCTOBOM
nporeccope Word for Windows. [llupoko ucrnonbp3yeMbiMu mpudTaMu SBISTFOTCS:
Times New Roman Cvr, Courier New Cyr (kerib 14). Pazmep neBoro moiis 30 M,
rpasoro - 10 mMm, BepxHero - 20 mm, HUKHEro - 20 Mm.

[TosicHuTenpbHAs 3amUCKa pPACHEeYaThIBA€TCS CTPOrO B IOCJEN0BATEILHOM
nopsinke. He pomyckaroTcs pa3HOro poaa TEKCTOBBIE BCTaBKM W JIONOJHEHUS,
MOMENIAEMbIE Ha OTAEJIbHBIX CTpaHULAaX WIM Ha OOOPOTHOW CTOPOHE JHUCTa, U
IIEPEHOCHI YaCTEH TEKCTA B IPyTrUe MECTA.

Bce crpaHuipl HyMepyrOTCS HayMHasl C TUTYJBHOTO JIMCTA (Ha TUTYJBHOM
JauCTe HOMEp cTpaHullpl He cTaBuTcs). Ludpy, o603Havaromyo nopsakoBblii HOMep
CTPAHMIIBI, CTaBAT B IIPABOM YIUIy BEPXHETO NOJII CTPAHULIBL.

Kaxxast ri1aBa HAYMHAETCS C HOBOM CTPaHUIBI. DTO IIPABUJIO OTHOCUTCA U K
JPYTMM OCHOBHBIM CTPYKTYPHBIM 4YacTsM pa0OTbl: BBEICHUIO, 3aKJIIOUEHHUIO,
ounbnuorpaduyeckoMy CIUCKY, IPUIIOKEHUSIM, YKA3aTEISIM.

PaccTosiHusg Mexa1y OCHOBAaHHUSIMU CTPOK 3aroJjOBKa MPUHUMAIOT TAKUMU K€,
KaK M B TeKCTe. TOUKY B KOHIIE 3aroJIOBKa, pacroyiaraéMoro nocpeanuHe CTPOKH, HE
cTaBiT. He nomyckaercs nogquepKkrBaHue 3aroja0BKOB U IIEPEHOC CIIOB B 3ar0JIOBKE.

®pa3bl, HAYMHAIOIIUECS C HOBOM (KpacHOW) CTPOKHM, MeYaTaroT ¢ ab3alHbIM
OTCTYIIOM OT Hayaja CTPOKH, PaBHBIM &-12 MM.

OO0BbeM TOSCHHUTEIBHOM 3alMCKU cocTaBiigieT 25-40 JIHUCTOB CTaHAAPTHOTO
dbopmara A4.
VI I'padpuuecknii maTepuali

O0bem paboThl BKIOUaeT odopmiieHue rpaduyueckod yactu — 2-3 JIHMCTa
cTranaaptTHoro gopmarta A3 ¢ n3o0pakeHHMEM BHEIIIHETO BUA W3JIETUs, 3aTOTOBOK,
0a3, cxeM 00paOOTKH U T.II.

VIl. MeTonnuyeckne peKOMEHIAIMHN K BbINIOJHEHUI0 KypPCOBOi padoThl
OcHoBHbIe 3Tanbl KP

dopmynHupoBKa CiIykeOHOTO HAa3HAYECHUS ICTaIIH.

AHalM3 TEXHUYECKHUX YCIIOBHUI Ha U3TOTOBJICHHE ACTaINU. AHATIN3
TEXHOJIOTUYHOCTH KOHCTPYKIIMU JACTaNH.

Bri6op u 060cHOBaHME BEIOOpa MaTepuaa.

Br160p 1 060cHOBaHKE METO/1a TOTy4eHHUs 3ar0TOBKH. OOOCHOBaHNE
N0CJIeI0BATEIbHOCTH BBITIOJIHEHUS ONIEpalliii U3TOTOBJICHHUS A€TaIN U BbIOOpa 0a3.

Br160p MeTo10B 00pabOTKH MMOBEPXHOCTEH ACTATU U ONIPEICTICHIE
HE00XOAMMOTO KOJIMYECTBA EPEXOIOB.



Bb100p TexHOIOrHUECKOro 060py10BaHUS.

AHanu3 BapHaHTOB U BEIOOP ONTHMAaIBHOTO MapHIpyTa 00pabOTKHU J1eTaIH.
Pa3paboTka onepanuii TEXHOJIOTHYECKOT0 nporiecca. BeIOop cXeMbl MoCTpoeHUs
oreparuii. Beioop n 060cHOBaHKE TEXHOJIOTHYECKOTO 000py10BaHuS,
TEXHOJIOTUYECKON OCHACTKH, PEXKYIIETO U KOHTPOJIbHO-U3MEPUTEIHLHOTO
UHCTPYMEHTA, PEKUMOB 00pabOTKH M HOPM BPEMEHHU Ha KaXKIYIO OTEPalHUIO.

AJbTepHATHBHBIE CIOCOOBI U3TOTOBNICHUS AeTanu. [lepcriekTuBHbIE
TEXHOJIOTUH.

OOoCcHOBaHUE TEXHUKO-3KOHOMUYECKOH A(PGHEKTUBHOCTH TEXHOJIOTUYECKUX
Onepanuu.

IIpumep 1. Onucanue THIOBOIO MPOIECCa M3rOTOBJIEHHUSI NIAPHKOBBIX pyyek Bic.

OCHOBHOE MPOU3BOACTBO COCTABIISIIOT 1I€XA:

1) TuTHEBOM; 2) YepHUILHBIH ; 3) COOPOUHBIH.

1) B nuTheBOM 11€Xy M3TOTAaBIUBAIOT HAKOHEYHHUKH, KOPITYCa,
XBOCTOBHUKH, KPBIIIKH, KAPTPUJIKH.

H320moenenue nakoneunuka. B mapukoBOU pyuKke HMEETCS
METaJUIMYECKHI IapuK Ha KOHYMKe. Bo BpeMs nmrucbMa Ha KOHUMK PYYKH
OKa3bIBAETCA OIPOMHOE J1aBiieHHe. [103TOMy IIapuK U3roTaBIUBAIOT U3
TBEPJIOr0 MeTalia- KapOua BojibPppama. MznavanbHo kapOua Bosibppama
MPEACTABIIAET COO0M MENKHIA MOPOIIOK. Ero 3arpyatoT B yIUIOTHUTEIb, YTOOBI
c(hOpMHPOBATH KPOIIEUHBIE TPAHYJIbI IUAMETPOM | MM.

JUis osTydeHus: uAeaabHO OTHOJIUPOBAHHON cepsl Jaee rpaHyJibl
OTHPABJISIOT B IPUTUPOYHBIHN cTaHOK. [To 00pa3iy (mpeaBapuTenbHO
o0paboTaHHOMY IIAPUKY) CTAHOK HacTpamBaetcs. B Hero mobasmisieTcs
CMa304HO€ MACJIO U ThICAYU HEOOPaOOTaHHBIX TpaHyJI 3arpy’KatoTcs BHYTPb.
UtoO0s! oTiuM@oBaTH TBEPIBIN BOJIb(PPAM B CTAHOK JTI0OABIISIIOT CHIEIUATBHYIO
nacTy u3 anMasHoro nopoiuka .IlnudoBka npogomkaercs He MEHee MATH JHEH.

[Tony4yeHHbI€ MIAPUKU TPOBEPSIIOT HA COOTBETCTBHE CTAHIAPTY. B neHb
nposepky npoxoasaT 50000 mapuko. OO6pa3ibl pacCMaTPUBAIOTCS HA Majeilne
nedekTsl moBepXHocTel. Eciii B KaXX10M NATUTHICSIYHON OOHAPYKUBAETCS XOTh
MaJeiiliee HeCOOTBETCTBUE CTaHAApPTY, BCS MAPTHUs YTUIIU3YETCS .

[Tocne npoBepKr MeTaNIMYECKHE IAPUKU BCTABJISIFOTCS B THE3JIO , B
HAKOHEYHUK, U3TOTOBJICHHBIN U3 cMecei MeTamioB. [llapuku 10mKHBI IIOTHO
CUJETh B THE3/IE, OCTABJIASA TOJBKO KPOLIEYHBIN 3a30p ISl TOCTYIIa YEPHUIL
BricokOKaueCTBEHHBI HAKOHEYHUK IIAPUKOBOM PYUKH U3TOTABIUBAIOT C
TOYHOCTBIO J10 MUKpPOHA. UTOOBI YOSIUTHCS, UTO IMIAPUKH JTOJDKHBIM 00pa3om
YCTaHaBJIMBAIOTCS B THE3/A, IPOLIECC KOHTPOIMPYIOT MUHHATIOPHBIE KAMEPHI .

Kopnyc,x60cmoguku,Kpbluiku 1apuKOBBIX PYYEK U3TOTABIMBACTCS
METOJIOM JIUTHEBOTO IIPECCOBAHMS.



Kapmpuoscu n3roTaBauBaloT ¢ OMOIIbIO 3KcTpyaepa. [lnactuk
CHauaja HarpeBaroT, a TOTOM 3KCTPYIUPYIOT B EMKOCTH C BOJOW. DKCTPY3US —
TEXHOJIOTHUS MOJTYUYECHUS U3IEIINI MyTEM NPOaBIMBaHUA pacillaBa MaTepuaia
yepe3 ¢popmyroiee orBeperue. [lIHek nepemeniaer CXOAHBIA MaTEpHal BJIOJIb
HUJIMHAPUYECKOTIO KOPITyca IMPU BBICOKOM TEMIIEPAType U BHICOKOM JIABJIICHHH.
[IpocTpaHcTBO, B KOTOPOM pa3MSATYEHHbI MaTEpUal MOXKET EPEMEIATHCS C
MOMOILBIO IIIHEKA, IOCTEIIEHHO YMEHBIIIAETCS, U B PE3YJIbTATE MaTEpUa
CTAaHOBUTCS BA3KOTEKYYHMM. 3aTE€M €0 MPOJIaBIUBAIOT Yepe3 HEOOIbIINE
OTBEPCTHA B 3KCTPY3HMOHHOM T'OJIOBKE IIPH aTMOC(HEPHOM JTABICHUH U
TeMIiepaType aTMoc(epHOro Bo3ayxa. B pesynprare Matepuan pacumpsercs 1
NPUHUMAET TY WIH UHYIO (POPMY B 3aBUCUMOCTH OT KOH()UTypallud OTBEPCTHSI.

2) Yepnunvhwitl yex. 31eCh U3TOTABIUBAIOT YSPHUIIA - TOUHO
JIO3UPOBAHHYIO CMECH KpacuTesei, CMOJIbl U pacTBoputeneit. OnpenenuThb
BU3YaJIbHO HY)KHYIO TYCTOTY YEPHUI HE BO3MOXKHO. UTOOBI UepHHUIIa HE
OKa3aJIMCh CIUIIKOM BS3KMMH WJIA BOJSTHUCTBIMH HX TIPOBEPSIIOT C IIOMOIIBIO
MUHHU-TIpecca. UepHuiIa, COOTBETCTBYIOIINE KaYeCTRY, Aajiee OTIPABIISIOTCS B
COOpPOYHBII 11eX.

3)Cohopounwiii yex. B cOOpOYHOM 11eXy IIACTUKOBBIC KAPTPHIKH
3aMOJTHSIOTCS YEPHIIAMH M TIPUCOCTUHSITCS K TOYHOMY IAPUKOBOMY
HAaKOHEUHHUKY, OCYIIECTBIIsIETCS] cCOOpKa pydeK (HaleBaeTcsi KOPITyC, KOJIMadoK,
3ariaymnika). 3aTeM MmapTUd MPOXOST TIIATEIBHBIC TPOBEPKH, UTO PYIKH
3aKPBITHI KOJIMTAYKOM U 3arTyIIKaMH, COBITQIAIOIIMMHU C IBETOM YEPHUJI.

IIpumep 2. U3roToBjieHHE )KYPHAJIBHOIO CTOJIMKA
PaccMoTpu TEXHOJIOTMYECKHI POLIECC U3TOTOBJIEHUS CTOJIMKA U3 COCHBI.
JlaHHBIN MaTepuan JOCTaTOYHO JEUIEB, IPOYEH U PACIIPOCTPAHEH.
CTosemHuILy BBIITOJIHUM U3 IIUTA.

JIJ1s oTIeIKy ucnosb3yem Jlak XB-784.

TexHonornyeckast kKapra:

Ne Onepauus Oo6opynoBanue

1 | U3roToBjieHHe CTOICIIHUIbI Kapanpam, yrojgsHUK, TMHENHKA
Pa3meTka 3arotoBku

2 | PacnuioBka 3aroTOBKU CraHoK (hyroBaJIbHO-TTMIIBHBIHI

3 | Ctporanue 6a30BOM IIOCKOCTH CraHok (yroBaJIbHO-IMIIbHBIN

4 | Ctporanue KpoMOK CraHok (yroBaJIbHO-IMIIbHBIN

5 | CkieunBaHue muTa Kuctp, ctpyOLHbI

6 | Crporanue mmuTta CraHoK (hyroBaJIbHO-TTMJIBHBIH

7 | Pa3ameTka Kapanpgam, unpkyib




OnunuBanue YT'OJIKOB

CraHok (yroBaJIbHO-IIMIIbHBIN

3akperyieHue 3ar0TOBKHU Ha IJIaHIIai0y

OTtBepTKa

10

YcTaHoBKA IJIAHIIANROBI.

CraHOK TOKapHBIi

JepeBo0OpabaThIBAIONTHI

11 | Touenue CTaHOK TOKapHBIii

JepeBo0OpadaThIBAIONITHI

12 | nudosanue CTaHOK TOKapHBII

JiepeBO0OpadaTHIBAIOIITHI

HN3roroBiieHne HOKEK

1 | Pa3meTka 3aroToBoK Kapanpaii, yronbHuUK, JInHeHKa

N

PacrimiioBka CraHok (hyroBaJIbHO-TTMIIBHBIHI

3 | YcraHoBKa 3arOTOBKH Ha CTAHOK CTaHOK TOKapHBIN

JiepeBO0OpadaThIBAIOITNI

4 | ToueHue nUIMHIPA CraHOK TOKapHBIii

JiepeB00OpadaTHIBAIOIITIIT

5 | ®acoHHOE TOUEHHE CraHOK TOKapHBIii

JiepeB0o0OpabaTHIBAIOIITHIT

6 | llnmudoBanue CTaHOK TOKapHBII
JepeBooOpadaThIBAIOIINH,

bymara Ha)xnadHas

7 | CHgaTHE IE€TaIHU CO CTaHKA Kirou

Coopka Bepcrak cronsipHbli

1 | KperuieHrue HOKEK B CTOJICIITHHIIE

2 | JlakupoBaHH€ TOTOBOTO U3/IETIHS Kuctp

IIpumep 3. IIponsBoacTBo onpas

JTanbl NPOM3BOACTBA IJIACTMACCOBBIX ONPAB

1) Pe3ka nucToBOM M1acTMacchl B COOTBETCTBUU C HYKHBIMU pa3MepaMu

2) lnudoBka B COOTBETCTBUH C 33/laHHBIMU pa3MepaMH OIPaBbl BHYTPEHHHUX IPOEMOB, B
KOTOpBIE€ OYIyT BCTABISATHCS JIMH3bI

3) llnugoBka BHELUIHEH CTOPOHBI IPOEMOB U MOCIEYIOIIEe TOUEHUE [T MOTyYeHUs
HEOOXOUMBIX 3JIEMEHTOB OMNPEEIIEHHOr0 Tn3aiiHa

4) IlonupoBaHue HA CTaHKE

5) IIpunanue onpase HYKHOW KPUBU3HBI 1711 COOTBETCTBUSI (popMe Juna

6) JlanbHeiiiee nonupoBanue, pyyHas noiauposka 7) Kpenex meraminuyeckux retanei,
coopka 1 unctka 8) KonTpons u yrnakoBka

JTanbl NPOU3BOACTBA METAJVINYECKHUX ONPaB

1) Pe3ka nnuHHOMN, CBEPHYTON B MOTOK, METAJIJTMYECKON IIPOBOJIOKH HA KYCKH paboyux
pasMepoB

2) [Ipunanue kaxaou aetann Tpedyemoi Gopmbl AJis osyueHus: GpOHTAIbHON PaMKH, U
IIPOKATHIBAHUE JIBYX JPYIHX AETajel JUIsl U3TOTOBIEHUS 3ayIIHUKOB. KperieHne mapHupHOTro
COEJIMHEHUS

3) CoenuHeHue BMecCTe MepeIHe paMKH U 3ayITHUKOB



4) ITonmupoBaHue OMPABHI C IETbIO MOTYIEHHS IPUBIEKATEILHOTO OJiecKa

5) Ilpumenenune Takux crocoO60B 00pabOTKN MOBEPXHOCTEH, KaK HAHECEHUE MTOKPBITHIA U
OKpaIIBaHUs

6) KonTposb 1 yrnakoBka

PexomeHaanMu K BLIOOPY TEXHOJIOTHM U3TOTOBJICHUS JIeTaJIeil U3 IIacTMAaCC
Buanl miiacrmace.

I1o mpuMeHeHuO pas3InygaroT:

1. [TmactMaccel 11st pabOTHI IPH IEHCTBUU KPATKOBPEMEHHOM WU
JUTUTEIbHON MEXaHNYECKON HAarpy3KH - CTEKJIOHAIIOJIHEHHbIE KOMIIO3ULIUH
nonunpornuiena [1I1, atponsl, nentannact, nonucyibdon [ICD, nomuumun [14,
MaTepUaJIbl HA OCHOBE KPEMHUNOPTraHUYECKUX COCIMHEHUN U 1P.;

2. [TnacTmacce 1151 pabOThI TPU HU3KUX TeMIiepaTypax (110 munyc 40-
60°C) - momuaTunens! I12, cononumeps! stinena COI1, COB, COB, noaunponuieH
Mopo3zocroitkuid, proporact O T, nomcynbhon [ICD, nomuumuet [1U u ap.;

3. [TnacTmaccel aHTUPPUKITMOHHOTO Ha3HauYeHUs - proporiactel DT,
nosmumu bl W, Texctonutel, moauamuabl, heHoractsl, noaudopmansaerua [1O u
Ap;

4, [ImacTMaccel 3JE€KTPO- U PAAUOTEXHUYECKOTO Ha3HAYECHUS:
nosmaTuieHsl 119, nomuctuponst [IC, propormnactel @T, nonucynbpon [ICD,
ITOJIMMMU/IbI, OTJAEIBHBIE MAPKH SMOKCUIHBIX U KPEMHUUOPIraHUYECKUX MATEPUAIIOB
v 1p.;

S. [ImacTMaccel IS MOMyYEHHs IPO3PAYHbIX U3Aeani - noauctupoi [1C,
npo3paunbie Mapku propracrta T, nomuamuoB 6,12, [IITD, nonucynshon
[IC®, sr10KCUIHBIE CMOJIBI U JP.;

6. [ImacTMaccel TEIIO- U 3ByKOM30JALIMOHHOIO HA3HAYEHHUS -
ra30HaNoOJHEHHbIE MaTepHalibl Ha OCHOBE nosmaTwieHa 19, nomuctupona I1C,
MOJIMBUHWIXJIOpUAA, nojunypetana [TYP, momuumuna [TU, denomnnacra,
aMHMHOILUIACTA U JIP.;

7. [TnacTmaccs 1151 pabOThI B arpeCCUBHBIX CPeIax - MOTUATHIICHBI 113,
dropornactel OT, nomunponuinex 11, momusununxnopun [I1BX, momuumusr [TA,
nosrycosibon [ICD u npyrue.

TexHoJ0rHUeCcKHe CBOMCTBA IJIacTMAacCC

TexHonornueckue CBOMCTBA IJIaCTMAcC BIMSIOT HAa BBIOOP MeETOAa UX
nepepaboTku. K TEXHOIOTWYECKUM CBOWCTBAM TUIACTMACC OTHOCAT: TEKY4YeCTh,
BJIQXKHOCTh, BpEMs OTBEPXKICHHS, IUCIEPCHOCTh, YCaIKy, TaOIeTUPYEeMOCTb,
00BEMHBIC XapaKTEPUCTUKH.



Tak, TeKkydecTb XapakTepu3yeT CIIOCOOHOCTh MaTepuaja K BA3KOMY TEUEHUIO:
BBIIABJICHHOM B TeueHue |0 MMH 4epe3 CTaHZApTHOE COIUIO IIOJ JIaBICHUEM
OIIPEICJIEHHOI0 Tpy3a IpU 3aJaHHOM Temneparype. Hampumep, s auThs 10X
JaBJieHneM TeKydecTh paBHa 1,2-3 1/10 MuH, /111 HAHECEHUS TIOKPBITUNA HCIIONB3YIOT
noJUMepHI ¢ TekydecThio 7 T /10 MuH. TexyuecTh peakToriacta paBHa JIJIMHE CTEP)KHS
B MM, OTIIPECCOBAHHOTO B MOJ0TpeBaeMoii mpecchopMe ¢ KaHAIIOM YMEHBIIAIOLIETOCS
nonepedyHoro  ceueHus. [lokasarens TEKydeCcTM TO3BOJSET  IIPEABAPUTEIIBHO
YCTaHOBHUTH METOJ nepepaboTku: mpu TekydecTd 1o Pammury 90-180 MM nmpuMeHSIOT
JUTBEBOE IPECCOBaHUE, IpHU TeKydecT 30-150 MM - psimoe mpeccoBaHue.

DOu3nKo-xuMHYeCKHe 0CHOBBI HGpCpﬂﬁOTKI’I IIacrMmacce

B ocHoBe mporieccoB mnepepabOTKH IUTacTMAacC HAXOJATCA (PU3NYECKHEe U
(bU3UKO-XUMUYECKHE MPOIIECCHI CTPYKTYpooOpazoBanus U (pOpMOBaHUS:

1. Harpeanue, miaBieHue, CTEKIIOBAHUE U OXJIAKICHUE;

2. N3menenue o0beMa u pa3MepoB MpHU BO3JICUCTBUH TEMIIEPATYPHI U
JTABJICHUS;

3. JedbopmupoBanue, CONPOBOXKAAIOIIEEC Pa3BUTUEM IJIACTUUECKOM

(HEeoOpaTHMOIi) U BBICOKO3JIACTUYHOU JehopMaliii U OpUeHTaluen
MAaKpOMOJIEKYJIIPHBIX LENEH;

4, PenakcanmoHHbIe POLIECCHI;

S. (dbopMHpOBaHKE HAMOJIEKYJISIPHON CTPYKTYPbI, KPUCTAJIIU3ALIHS
MOJIUMEPOB (KPUCTAILTU3YIOLIUXCS);

6. JlecTpyK1Msi HOJTUMEPOB.

TexHoI0rMH, peKOMEHIyeMble K PACCMOTPEHUIO U UCII0JIb30BAHUIO.

DKCTpy3ust

DKCTPY3Hsl C MOCICIYIONINM Pa3TyBOM
Bakyymuas hopMoBka

JIutee

JIuThe mIacTMacc mnoJ 1aBJICHUEM
IIpeccoBanue

BubpodopmoBanue

BcnenuBanue

OrtnuBka

Caapka

Mexannueckas 00paboTKa TracTMacc | Ip.

IKCTPY3HA

Dkctpy3uss  (OT  mo3aHeNaT. eXtrusio —  BBITAIKMBAHHE) —  TEXHOJIOTHS
MOJTyYEHUST U3JIEIUIA TTyTeM TPOJIaBIMBaHMs pacIuiaBa Marepuaia uyepe3 GhopMyroriee



orBepcTre. OOBIYHO UCTIONB3YETCS B IPOU3BOJICTBE MOIMMEPHBIX (PE3MHOBBIX CMECeH,
IUIACTMACC, KpaxXMaJCoJepKalMX U OeIOKCoAepKallluX cMecel), (PeppUTOBBIX
U3JIeUi (CepICUHUKH), a TAK)KE B MUIIEBOW MPOMBINIICHHOCTH (MaKapOHBbI, Jamiiia 1
T.IL.).

DOTO  HENpEephIBHBI  TEXHOJOTMYECKUH  MpOLEecC, 3aKIIOYaAIONIMICS B
IOpOJAaBIUBAaHUM MaTepuaia, OOJaJalomEero BBICOKOM BS3KOCTBIO B KUAKOM
COCTOSIHWH, 4epe3 (POPMYIOIINA WHCTPYMEHT (3KCTPY3HMOHHYIO TOJIOBKY, (UIbEPY), C
[ENbI0 TONYYEHHUS U3JENUs C TONEePEYHbIM CEeUeHHEeM HyXHOH ¢opmel. B
MPOMBIIUIEHHOCTH TMepPepabOTKH TMOJMMEPOB METOJOM 3KCTPY3UH H3TOTaBIMBAIOT
pa3’MyYHbIE TOTOHAXKHBIE M3/ENNsA, TAaKHe, KaK TPYObl, JUCTHI, IUIEHKH, OOOJIOUKH
Kabenell, SIEMEHTbl ONTHYECKHX CHUCTEM CBETWJIBHHMKOB- pAacCeUBaTeNd H T. 1.
OCHOBHBIM TEXHOJIOTUYECKUM OOOpYJOBAaHMEM I IEepepadOTKU MOJUMEPOB B
U3JIeIUs  METOJOM DOKCTPY3UH  SBIAIOTCS  OJHOYEPBAYHBIE, MHOI'OYEPBIYHEIE,
IIOPIIHEBBIE U JUCKOBBIE SKCTPYAEPBI.

Bunael skectpy3uun

o XoJI0HAas CUHAA YKCTPY3USA — BO3MOKHBI TOJIBKO MEXaHUYECKHUE U3MEHEHUS B
MaTepHuasie BCIECACTBUE MEJICHHOTO €70 IIEPEMEILICHMS 110/l JABJICHUEM U
dhopMoBaHUEM ITOTO MPOAYKTA C 00pa30BaHUEM 3aJJaHHBIX (DOpM.

o Temnas skcTpy3nsa — Cyxue KOMIIOHEHTHI CIPbSI CMELIUBAIOTCS C
ONPENEIEHHBIM KOJIMYECTBOM BOJBI M IOJAIOT B SKCTPYAED, T/I€ HAPALY C
MEXaHUYECKHUM €T0 IMOJABEPTaroT €I1€ U TEIIOBOMY BO3IeUCTBUIO. [ IpoaykT
HarpeBaeTcs u3BHe. [lomyyaemblii SKCTpyaaT OTIIMYAETCS] HEOOJIBIION
IUIOTHOCTBIO, HE3HAYUTENIbHBIM YBEIMUYEHUEM B 00BEME, IIJIACTUYHOCTBIO, a
TaK)K€ SYEUCTBIM CTPOECHUEM.

o ['opsuas dKCTpy3Hst — MPOLECC IPOTEKAET IPU BEICOKUX CKOPOCTAX U
JABJICHUAX, 3HAYUTEIILHOM I1€PEX0/I€ MEXaHUYECKON SJHEPTUU B TEIUIOBYIO, YTO
IPUBOAMT K PA3IUYHBIM IO ITyOMHE U3MEHEHUSIM B KaU€CTBEHHBIX
IoKa3zaTessx Marepuaia. Kpome Toro, MOXET UMETb MECTO PEryJIMPyEeMbIn
IIOBOJI TEIlIa KaK HEIIOCPEACTBEHHO K IPOAYKTY, TaK U YEPE3 HAPYKHBIC
CTEHKH JKCTpyAepa.

BaxkyymHas (popmoBKa

BakyymHast OpMOBKa, TEXHOJIOTHSI TOPSYEr0 BAKYYMHOTO (POPMOBAHUSI — 3TO
IIPOU3BOCTBO U3ACINNA U3 TEPMOIUIACTUYHBIX MATEPUAIIOB B TOPSYEM BUE METOIOM
BO3JICUCTBUS BaKyyMma WIA HA3KOTO JaBJIEHUS BO3TyXa.

BakyymHast popMOBKa B CYIIIHOCTH SIBJISIETCSI BAPUAHTOM BBITSKKH, TIPU
KOTOPOW JINCTOBOM IUIACTUK, PACTIOJNIOKEHHBIA HAJl WM TIO MAaTPULIEH
(MHCTpYMEHTOM (POPMOBKH), HArpEBAETCA A0 OMPEICIIEHHON TEMIIEpaTyphbl, U
HOBTOPSAET (POPMY MATPHIIbI 32 CUET CO3AAHUS BaKyyMa MEXKIY TUIACTUKOM U
MaTpHUILIEH.

[TpenmyiecTBa mpon3BoAcTBa GOpM METOIOM BAKYyMHOTO (JOPMOBAHUSI:
¢ TOJILIMHBI KCIIOJIB3YEMOTO IUTacTHKa BapbupyroTcs ot 0,05 no 60 mm, a
MOJTy4aeMble U3JIeHs MOTYT OBITh 10 5 M B IMAMETPE;



e BO3MOYKHOCTb PYYHOU pacnaiayOoku Gopm;
e Majasi CTOMMOCTb MaTPHILIBL;
e MaJas CTOMMOCTb HEOOXOIMMBIX MaTEpUaoOB JJIsl IPOU3BOJCTBA 000PYIOBaAHMS
BaKyyMHOH (hOPMOBKHU.
Matepuansl: akpuil U OJIMCTUPOI — MPO3PaYHbIiA, MOJIOYHBIN, IBeTHOM, ABC-
wiactuk, [IBX, I19T, MoHOIMTHBINM noaukapOoHaT u mp. OTCYTCTBHE OTPHUIIATEIbHBIX
VTJIOB - BCE CKOCBI, TOPILIbI U3ENHS 00s13aHbI UMETh yro oT 90° U BbIIIIE.

JIuThE moiuMepoB 1oj AaBJaeHUEM

JInThE nomMMepoB NOJT AaBICHUEM — TEXHOJOTUUYECKHI MPOoIecc nepepadoTKu
IJIaCTMACC TIyTEM BITPBICKA UX pacIliaBa Mo JaBJICHUEM B mpecc-popmy ¢
MOCJIEAYIOIUM OXJIAKICHUEM.

MeTo10M JHUThS 1O/ JaBJICHHUEM IMPOU3BOAUTCS 00Jiee TPETHU OT 0OIIIEero
o0beMa u3JIeuii U3 MOJIMMEPHBIX MaTepralioB. B ¢Bs3u ¢ BEICOKOM
MIPOU3BOAUTEIILHOCTHIO 1 OTHOCUTEIBHO BRICOKOM CTOMMOCTH OCHACTKH B OCHOBHOM
MIPUMEHAETCS MPU KPYIHOCEPUMHOM U MAaCCOBOM ITPOU3BOACTBE U3ICIINM U3
mactMace. ChIpbe IS JIUThS TPEACTABIsAET COOOM rpaHyIbl TEPMOIIJIACTOB,
TEPMOAIACTOIIACTOB U TEPMOPEAKTUBHBIC MOPOIIKH, 00JIaTaI0IIUX IIIUPOKUM
JIMara30HOM MEXaHWYECKUX U (PU3HYECKUX CBOMCTB. TepMOIIacCTUUHbIE MaTEpUAIIBI
COXPaHSIIOT CIIOCOOHOCTH K MOBTOPHOM NepepaboTke mocyie popMoBaHus, a
TEPMOPEAKTUBHBIE TIPU TIepepabOoTKe MPETEPIEBAIOT HEOOPATUMBIC XUMUYECKUE
W3MEHEHHUS, IPUBOJISAIINE K 00pa30BaHUIO HEIJIABKOTO U HEPACTBOPUMOTO
Marepuana.

B npouecce uThs cnenuaibHO NOATOTOBJICHHBIA MaTEPUAII ITIOCTYIIAET B 30HY
IITHEeKA MAaIlIuHBbI, T/I€ pacIlJIaBJISIETCS, a 3aTEM I10]] BBICOKHMM J1aBJICHUEM
BIIPBICKMBAETCS B IIpecc-(hopMy depe3 JIMTHUKOBBIC KaHAJIbI, 3aIIOJIHSS C BRICOKOM
CKOPOCTBIO €€ MOJIOCTh, a 3aTeM, OCThIBasi, 00pa3yer oTIuBKYy. OTBEepKICHNE
MaTrepualia MPOUCXOIUT CHavalla y XOJOJHBIX CTEHOK TOJIOCTH (POPMEL, a 3aTeM
pacIpoCTpaHsaeTCs BriyOb Tela OTIUBKHU.

JIuTh€ muacTMacc moj IaBJICHUEM OCYIIIECTBIISETCS Ha CIEIUAIbHBIX
WHXEKIIMOHHO-JIUThEBBIX MallluHax — TepMoriactaBromatax (TI1A).

CrnenmanbHbIe METO/IBI JIUTHS MJ1aCTMACC

o JIutné c razom
[Ipu UCIOIB30BaHUM 3TOTO METO/IA YIUIOTHEHHUE MOJIMMEPA MPOUCXOIUT 38 CUET
noJa4v THEPTHOTO Ta3a IMOJ BEICOKKUM JIaBJICHUEM HETOCPECTBEHHO B 00JIaCTh
W3J1eJIUS WIK BOJIM3U ATOM 00J1acTH, MOATOMY MPOLIECC YIJIOTHEHUS MPOXOJIUT JIerye,
4YeM B 0OBIYHOM JIUTHE TOJT JaBieHUEM. JIUTHE ¢ Ta30M TO3BOJISIET MMOTYYUTh U3/ICTIUS
C XOPOIITUM KaueCTBOM MOBEPXHOCTH, 0€3 YTIKEK U KOPOOJIEHUS, C MUHUMAJIbHBIM
YPOBHEM OCTAaTOYHBIX HAMPSHKEHUHN, C BBICOKOW CTAa0MIHBHOCTHIO pa3MEPOB.

o JIuThE C BOASIHBIM IMAPOM
[Ipu nmuThHE ¢ TApOM B Hayajie Ka)J0ro [UKJIAa MPOUCXOUT Moga4a eperpeToro
BOJISTHOTO Iapa B KaHaJIbI IIpecc-(hopMbl. BIIphICK pacIiiaBIeHHOTO TUTACTHKA
MIPOUCXOJIUT B TOPAUYIO TIpecc-(popMy, B 3aTEM B TE K€ KaHAJIBI TTOTACTCS



OXJIAKIAroIIast )KUAKOCTb. HecMOTps Ha yBeaMueHUE BPEMEHU LIMKJIA JINThS, 3TOT
METO]I IPUOOpETAET BCE OOJIBIIYIO MOMYISIPHOCTD, IOCKOJIBKY ITO3BOJIIET OJIYyYUTh
0o0Jiee KaueCTBEHHYIO MIOBEPXHOCTb U3/Eus: O€3 JIMHUH Ccrast, UACATbHO IAJIKYI0 U
IJISTHLIEBYIO.

o MHOrOKOMIOHEHTHOE JTUTHE;

o Jlutne ¢ BONON;

o« Jluteé ¢ nexopupoBanuem B popme (IMD);

o« Jluteé co cOopkoii B popme (IMA).

VIl 3ammTa kypcoBoii padoThl

KypcoBas pabota npezacrapisieTcsi Ha KaQenpy Jijisi IPOBEPKU 32 HEACIIO JI0 €€
3anuThl. [Ipy TMONOXKUTENTHHONM OlLIEHKE PYKOBOJIUTEIEM CTYICHT JOIMYyCKaeTcs K
3aluTe paboThI Mepesl KOMUCCHUEH.

3ammura — ¢opMa MPOBEPKH BHIMOJIHEHHOTO paboTel. KypcoBas pabota
3alUIIAECTCA MyOJIMYHO B MPHUCYTCTBUU CTYACHTOB Mepe]] KOMUCCHUEH, Ha3HaYaeMOM
3aBeAyromuM Kadeapou. PykoBoaurens pabOTHI SBISIETCS WieHOM Komuccuu. [lpu
3alllUTe - CHAayaJla CTYACHT BBICTYMACT C COOOIICHHWEM MPOJOKUTEIBHOCTBIO 3—5
MUHYT TI0 CYIIECTBY paOOThl. 3aTeM MO AOKJIaay W COACPKAHHUIO MOSICHUTEIBHOM
3alACKH CTYJCHTY 3aJaf0TCSl BOIMPOCHI WICHAMH KOMHCCHHW, Ha KOTOPBIE OH JOJDKCH
OTBETHUTb.

KypcoBast paboTa omieHuBaeTCs 1o CTOOAIBHON CHCTEME C YIETOM:
— 000CHOBaHHOCTH 00BEMA (COOTBETCTBHUS 3aJaHUI0) U KaUECTBA BHITIOJIHCHMUS,
—  CTETEHU CaMOCTOSITEIIbHOCTH MPH BBHITOJHEHUU Pa0OTHI;
— KadecTBa 0(pOpMIICHUS MOSICHUTEIBHOMN 3alMUCKU U COOTBETCTBUS UX TPEOOBAHUSM

JAHHBIX METOJAMYECKUX YKa3aHH;

— KayecTBa 3allUThI ¥ IPABUIILHOCTH OTBETOB HA BOTPOCHI.

['padbr Pacmugposka Kon-Bo Oamnos
BEJIOMOCTH
KP
Kp KauecTBo pykonucu 1o 35
P O1nieHKa peleH3eHTa o 5
Kn KauecTtBO noxnana o 20
3 YPpOBEHB 3a1IMTHI U OTBETHI HA BOIPOCHI 10 40
Cymma 1o 100

CryzneHT, He IPEeACTaBUBLIMM B CPOK KypCOBOM MPOEKT WIIM HE 3AIUTUBLINM €€
[I0  HEYBAXUTEIBHOM  NPUYMHE,  CUUTACTCA  MMEIOUMM  aKaJeMHUYECKYIO
3aJI0JDKEHHOCTb.

B ciydae nosrydeHuss HEyZOBIETBOPUTEIBHOM OLICHKH CTYACHTY BBIIAETCA
HOBOE€ 3a/IaHue.



IX bubauorpaguyeckuii CHUCOK
PEeKOMEeH1yeMOM JIUTEePaATyPbl

OcHoBHas JIUTEpaTypa

1. IlpoexTHpoBaHne U MOACTUPOBAHHE MPOMBILIUICHHBIX HM3EMHUiA: Yuel. i
By30B / C.A. Bacun, A.}0. Tamamyxk, B.I'. bammopun, I0.A. I'paboBenko, JI.A.
MopozoBa, B.A. Peapko; Ilonm pen. C.A. Bacuna, A.}O. Tanamyka. - M.:
Marmmnoctpoenue-1, 2004 - 692 c., un. — ISBN 5-94275-127-7 /8 nmep./ : 1000.00 .—
ISBN 5-7679-0592-4. 95 aK3.

2. CycnoB A. I'. TexHonorust MalimHOCTPOEHUs : y4eOHUK Juid By30B / A. T

CycnoB .— 2-e uzj., mepepad. u gon. — M. : MammHoctpoenue, 2007 .— 430 c. : ui.
- ISBN 978-5-217-03371-3

24 5Kk3.

3. TexHONOTHUs MAIIMHOCTPOCHHMS : y4eO. mocobue it By30B : B 2 kH. / D. JL.
Kyxos [m ap.]; mox pen. C. JI. Mypamkuna .— 3-e u3f., crep .— M. : Beicm. mk.,
2008 .— Ku. 1: OcHoBbI TexHoMOrHH MamuHocTpoeHus: .— 2008 .— 279 c. : min. —
ISBN  5-06-004367-3  (xu.1) /B mep./ —  ISBN  5-06-004245-6
10 sk3.

4. TexHOoJIOTUsl MAIIMHOCTPOCHHUS : y4ueO. mocodue /st By30B : B 2 kH. / 3. JI.
Kyxos [u ap.]; mox pex. C. JI. Mypamkuaa .— 3-¢ u3j., crep .— M. : Beicm. mik.,
2008 .— KHn. 2: IlpousBoactro aetaneit mamma .— 2008 .— 296 c. : mn. — ISBN 5-
06-004367-3 (ku.1) .— ISBN 5-06-004245-6
10 »xk3.

5. TexHONOTHA KOHCTPYKIIMOHHBIX MaTepraioB (TeXHOIOTHYeCKHe MpOoIecChl B
MaITMHOCTPOEHUN) : YI4EOHHK JJ1s BY30B : B 4 4. / mox o6ml. pexa. 3. M. Cokoinosa, C.
A. Bacuna, I' . I'. Jlybenckoro .— Tyna : U3n-Bo Tyal'V, 2007. Y. 1:
Marmmnoctpoutenbabie Matepuansl / E. M. I'pun6epr, I'. B. Mapkosa, B. A.
AndepoB .— 2007 .— 475 c. : m. U. 1 : MamuHocTpouTenbHble MaTepuabl / E. M.
['punbepr, I'. B. Mapkoga, B. A. Andepo .— 2007 .— 475 ¢. : un. — ISBN 978-5-
7679-1056-4 (B mep.) . Y. 2 : Crapounoe npousBoacTBo / C. K. 3axapos [u ap.] .—
2007 .— 544 c. : un. — ISBN 978-5-7679-1057-1 (B mep.) . Y.3 : ITpon3BoICTBO
3arotoBok / B. A. benoycoB [u ap.] .— 2007 .— 582 ¢. : un. — ISBN 978-5-7679-
1058-8 (B mep.) . Y. 4 : O6paboTtka 3aroroBok / B. JI. Apramonos [u ap.] .— 2007 .—
597 c. : mn. — ISBN 978-5-7679-0693-91 (B mep.) .

21 3K3.

JlonoTHUTE/ILHASL JTUTEPaTypa

1. bymyes, B. B. IIpakTrka KoHCTpyHpOBaHusl MaiuH : cipaBoyHuK / B. B. Bymryes
— M. : Mammmnoctpoenue, 2006 .— 448 c. : ui.
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Bnacos, B. U. IIpoueccel U pexuMbl pe3aHusi KOHCTPYKIIMOHHBIX MAaT€pUaJIOB :
yue0. mocodue s By30B : [cripaBounuk] / B. U. BnacoB .— M. : UTO, 2007 .—
189 c. : mn.

KoBka 1 mrammnoBka : cripaBo4HUK : B 4 T. / pen. coser : E. Y. Cemenos [u ap. | —
2-¢ u3g., nepepad. u gon .— M. : Mammnoctpoenue, 2010. - T. 2 : T'opsiuas
oowemHas mrammnoBka / A. I1. Atpomenko [u mp.] ; mox pen. E. . CemenoBa .—
2010 — 720 c. : nn.

KoBka u mTammnoBka : cripaBovHUK : B 4 T. / pen. coset : E. Y. Cemenos [u ap. | —
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ap.] ; mox pea. A. M. JimurpueBa .— 2010 .— 349 c. : u.

KoBka 1 mramroBka : cripaBouHuK : B 4 T. / pea. coseT : E. U. CemenoB [u ap. | —
2-¢ u3M., nepepad. u gon .— M. : Mammnoctpoenue, 2010. - T. 4 : JluctoBas
mrammnoBka / A. FO. AsepkueB [u ap.] ; mox pen. C. C. AxosneBa .— 2010 .— 732
C.: WL

Konecos, I.M. OCHOBBI TEXHOJOTHMH MAIIUHOCTPOCHUS : YUEOHUK JJIsi BY30B /
N.M.Koneco .— 3-e uzn.,ucnp. — M. : Beicur.k., 2001 .— 591c. : n.
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Maramuu .— 2-¢ m3a., uctnp. — CII6. ; M. ; Kpacnomap : Jlans, 2008 . — 512 c.
MarepuanoBeieHie W TEXHOJOTMYECKHE TIPOLECCHl B  MAIIMHOCTPOCHUH
yue0.nmocodue / C. U. boroayxos [u ap.] ; mox oom. pea. C. . borogyxoBa .—
Crapsrit Ockon : THT, 2010 .— 559 c. : un.

10.MuTtioroB, E. A. Kypc Merammmyeckux KOHCTPYKUMNA : YYEeOHUK JJIs
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11.Cxuptnangze, A. I'. TexHonorumueckoe o0O0OpyIOBaHWE MAIIMHOCTPOUTEIHHBIX
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TexHOIOTHsI MAIIMHOCTPOCHUSI : 0030PHO-aHATUTUYECKUHN, HAYYHO-TEXHUUECKHUM U
POU3BOJACTBEHHBIN KypHaAIT .— 2007 Ne7-12 .— 2008 Nel-9 — M. :
N3nar.uentp" Texunonorust mammHoctpoenus”, 2007 - — ISSN 1562-322X..
YOpouHSIONIMEe TEXHOJIOTUM U TOKPBITHSA : €KEMECIYHBbIN HayYHO-TEXHUYECKUN U
IPOM3BOACTBEHHBIN KypHAT .— 2006 No7-12 — 2007 Nel-12 .— 2008 Nel-8 .—
M., 2006 - — ISSN 1813-1336..

JHuzaiin. Marepuainsl. Texaonorun.— CII6 : Pocbanr.

N3o0peraTenb W palMoHAIM3aTOp : HE3aBUCHUMBIA JKypHAN wu300perarenel u
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Ne 1-12 — 2005 No 1-6 .— 2006 Ne 1-12 .— 2007 Ne 1-12 .— 2008 Ne 1-5,7-9 .—
M., 1995- — ISSN 0130-1802.

MammHOCTpOUTENb : MPOU3BOJACTBEHHO-TEXHUYECKHUM >XypHan .— 1995 Ne 1-12
— 1996 Ne 1-12 .— 1998 Ne 1-6,8-12 .— 1999 Ne 1-12 .— 2000 Ne 1-12 .— 2001
No 1-12 .— 2002 Ne 1-12 .— 2003 Ne 1-12 .— 2004 Ne 1-12 .— 2005 Ne 1-12 .—
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— ISSN 0025-4568.
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Inexmponnwlil yumanehusi 3a1 “BUBJIMOTEX” : yaeonuku aBropoB Tynl'Y o
BCEM JMCHUILIMHAM.- Pexxum moctyna: https://tsutula.bibliotech.ru/, mo mapoiio.-
3arin. C skpaHa

SBC IPRB00kKS yHuBepcaabHas 6a30Bast KOJICKIUS U3IaHUi.- PexuM noctyna:
http://www.iprbookshop.ru/, mo maposro.- .- 3ari. ¢ s3KpaHa

Hayunas Dnextponnas bubnmoreka eLibrary — 6ubnmmuoTeka 31eKTpoHHOM
NepuoIuKy, pesxkuM goctyna: http://elibrary.ru/ , mo maposnro.- 3ari. ¢ skpana.
Enunoe okHO gocTyma k 00pa3oBaTeIbHBIM pecypcam: mopTal [ DIeKTPOHHBIN
pecypc]. - Pexxum ngoctyma : http: //window.edu.ru. - 3ari. ¢ sxpaHa.
bapramesuu A.A., Tpodumon C.I1. KoncTtpynpoBanue medenu. Y 4eOHUK.
[DnexTpoHHBIH pecypc] - Pesxxum moctymna: http://bookfi.org/book/594627
Yepuunesckuii J[.B. [leTanu MamivH 1 OCHOBBI KOHCTPYHPOBaHUA. Y YEOHHK IS
BY30B. [ DJIEKTPOHHBIN pecypc] - Pexum nocryna:
http://www.knigafund.ru/books/114378 :

batsipeBa .M., bynakos I1.FO. ABroMatu3anusi KOHCTpYUPOBaHUS U
TEXHOJIOTUYECKON MOATOTOBKY MPOU3BOICTBA MeOen. YUEeOHUK JIJisi BY30B.
[OnexTpoHHBIH pecypc] - Pexum goctyna:
http://www.bazissoft.ru/content/view/117/126/

bubmmoPoccuka. http://www.bibliorossica.com/index.html
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http://library.tsu.tula.ru/ellibraries/all_news.htm
https://tsutula/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://window.edu.ru.-/
http://bookfi.org/book/594627
http://www.knigafund.ru/books/114378
http://www.bazissoft.ru/content/view/117/126/
http://www.bibliorossica.com/index.html
http://www.tstu.ru/education/elib/pdf/2009/Tkachev1-l.pdf

INPUJIOKEHHUE 1

POPMA TUTYJIBHOTI'O JIUCTA

MHWHOBPHA YK POCCUNCKOM ®EJEPALINNA

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICIHEI'O ObPA3OBAHUA
«TYJIbCKUU I'OCY JAPCTBEHHbBI YHUBEPCUTET»

WMHCTUTYT rOpPHOTO A€ia U CTPOUTEIBCTBA
Kadenpa 'CAu/|
KYPCOBASA PABOTA
10 JMCIHILIMHE
«TexHosmorus»
Pa3pa0doTka TeXHOJIOrMH M3rOTOBJICHHS Kelca 1JIsi HHCTPYMEHTOB
BoinoJsHun ®.N.0. crynenra, Ne rpynnbi
PykoBoaureJinb y4. 3BaHMe, y4. J0/LKHOCTB. D.U.O. npenogaBares

Tyaa, roa

HNPUJIOKEHUE 2
POPMA BJIAHKA 3AJTAHUSA HA KP
3AJTAHUE

Ha KypCOBYIO paboTy
Crynenry TpyNnbI
1. Tema kypcoBoii padoThI
2. Cpok caavu CTYyJAeHTOM 3aKOHYEHHOH padoThI
3. Hcxoauble JaHHBIE K POEKTY

4 CopepxkaHue NOSICHUTEILHOM 3aNMCKH (TlepeYeHb OCHOBHBIX BOIIPOCOB
NOJIeKAIIMX pa3padoTKe)




S. IlepeueHnb rpapuueckoro Marepuasia

6. /lata BbIgauu 3a1aHus

PykoBoaurenas KP

(moamucs) (pammnust, THUUAIBI)

3anaHHe MOJYYNJI « »
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(moamuck cTy/AeHTa)



