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|. Ilesu u 3apaumn padoThI

Lenb paGoThl - 3aKperieHue 3HAHUWM W HaBBIKOB, MOJTYYSHHBIX Ha ayTUTOPHBIX
3aHATUAX, (OPMHUPOBAHME KOMIICTCHIIUNA, MPEIYCMOTPEHHBIX 00pa30BaTeIbHBIM
CTaHJIaPTOM.

O6bem marepuana: M3ydeHuE OCHOBHBIX MOHSATUNA TEXHOJOTUHU, JIOTUYHOE M
TPaMOTHOE TOJIh30BaHUE TOHATHSAMH U TepmuHamu. [logbop ydeOHOro Marepmaa,
3aIaHUM TI0 U3Y4YaeMOW TEME M BKJIIOYEHHE B HUX JJIEMEHTOB TBOpuecTBa. M3yueHue
OCHOBHBIX CIOCOOOB  (popMOOOpa3oBaHWs W3AETHI; O3TAllOB MPOSKTHPOBAHHS
TE€XHOJIOTUYECKUX MPOLIECCOB.

OO0yyaromuiics T0KEH:

3HATh MpaBUJIA Pa3pabOTKU U OPOPMIICHHUS TEXHUUYECKON M TEXHOJIOTHYECKOMN
JIOKYMEHTAIMW; OCHOBBI TEXHOJIOTHH MPOU3BOJICTBA JACTAJIEH, UMETh IPEICTABICHUE O
TEHJCHIIMSIX PAa3BUTHS TEXHOJOTWH; BJIAJIETh TEPMHUHOJIOTHEW JUCIMILIUHBI, OBITh
CIOCOOHBIM KCITIOJIb30BaTh CBOW 3HAHMS TIPU TU3AMH-TIPOCKTUPOBAHUH U3JIEINNA, OBITH
CIIOCOOHBIM TPAMOTHO, C YY4E€TOM COBPEMEHHBIX TEHJCHIUN BbIOpATh TEXHOJOTHUIO
W3TOTOBJICHHUS JIeTajeil MpU MPOCKTUPOBAHUH.

YMETh pa3zpabaThiBaTh TEXHOJIOTMYECKUN TMPOIIECC HU3TOTOBJICHUSI THUIOBBIX
JeTaneil;  paccuMThiBaTh  MapaMeTpbl  THUIOBBIX  JIeTajeii; 0hOpMIIATH
KOHCTPYKTOPCKYI0, TEXHOJOTHYECKYI0 U APYTYI0 TEXHUUYECKYIO JTOKYMEHTAlUI0 B
COOTBETCTBUM C JEHCTBYIOIIMMU HOPMATHUBHBIMU JIOKYMEHTAMH; I0JIb30BaThCS
HOPMAaTUBHOM M CIPABOYHOW JIMTEPATYPOH M JPYIrMMH UCTOYHMKAMU HH(OpMAaIu
JUTsl BBIOOpa MaTepualioB, TEXHOJOTUIA, 000PYIOBaHUSI.

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

1. O6Bbem paGoThbI

Kypcogas pabota Beimosinsiercst B 8 cemectpe. O0beM — 20 yacos.

Tema: «Pa3paboTka U 000CHOBaHWE TEXHOJOTHMU HM3TOTOBJIEHUS HU3JETUs (10
BapUAHTaAM )».

IIpumepHbIe 3a1aHUSA:

1. Pa3paboTka TeXHOJIOTHHM U3TOTOBIICHUS Kelca /It MTHCTPYMEHTOB.

2. TexHoJIOrusl U3roTOBJIEHUS KOPITyca KaHUEISPCKON PYUKH.

3. TexHONOrHs U3rOTOBJIEHUS KOPITyca JETCKOM UTPYIIKH.

4. Pa3zpaOoTKa TEXHOJIOTUU U3TOTOBJICHUS OaMIiepa aBTOMOOWIISL.

5. Pa3zpaboTka TEXHOJIOTHH U3TOTOBJICHUS 3JIEMEHTOB CaI0BOI MeOeH.



6. Pa3paboTka TEXHOJIOTMH U3TOTOBIICHUS JIECTHULIBI

7. PazpaboTKa TEXHOJOTUHU U3TOTOBJIEHUS CTOJIOBBIX IPHOOPOB.

8. Pa3paboTka TEXHOJIOIMH U3TOTOBIEHUS KAHUCTP.

9. Pa3paboTka TEXHOJIOTMH U3TOTOBJICHUS! EMKOCTH ISl BOJIBI.

10. Pa3paboTka TEXHOJOTMHM M3TOTOBICHHUS KOpIyca KOMIIBIOTEPHOTO
MaHUITYJISATOpPA.

11. Pa3paboTka TeXHOJIOTHH H3TOTOBIICHHUS Kopiryca (poToammapara.
12. PazpaboTKa TEXHOJIOTUH U3TOTOBJIEHHS CaMOKaTa.

13. Pa3zpaboTKa TEXHOJIOTUH U3TOTOBJIEHHS POJIMKOB

14. Pa3paboTka TEXHOJIOTUU U3TOTOBIICHHUS IIKOJBbHOM MapThI

15. Pa3zpaboTka TE€XHOJIOIMH U3rOTOBIIEHUS OApPHOTO CTYJIA.



I11. 3ananue u ucxoaHbIE JaHHbIE K KYPCOBOM padoTe

3aiaHue U UCXO/IHbIE JaHHbIC Ha KypCOBYIO PabOTy BBIJAIOTCS 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, TPEOYIOMHUX MPOPaOOTKH (COmep KaHUe MOSICHUTEILHOU
3aMKUCKN);
pEKOMeHIyeMast JINTepaTypa;
rpaduK BBITOJHEHUS U CPOKH 3alIUThl KYpPCOBOM pabOTHI.

IV BoinosineHue KypcoBoii padoThl
PaGota Hajg TpOEKTOM  BBIMONHSETCS MO Tpaduky, OMNpeaeIIeMOMy

pyKoBoguTeNmeM. B IeasaX ero IIaHOMEpPHOTO BBITIOJHEHHUS PEKOMEHIYETCS
cienyrouuii rpaduk paboThI.

Heoens Cooepoicanue pabom Pe3zynomamot pabomwi
1 [lonyyenne ©  O3HaKOMJIEHHME ¢ | 3alOJIHEHHbIN OJaHK 3aJaHusl.
3aJJaHAEM.

2-4 | U3yuenme gmreparypbl u apyrux | O630p aureparypsl.
MCXO/IHBIX MaTepPHAaJIOB.
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 paboThl.

[Io BceM BompocaMm, BO3HHUKAIOIIMM IPU BBIIOJHEHUHW KYpCOBOW paloOTHI,
HeoOxoauMo oOpamiaTbCsi K PYKOBOAMWTENIO, HazHauyaeMoMy Kadeapon. Bcee
pe3ynbTaThl pabOThl JOKHBI TMPEABABIATHECS PYKOBOAMUTENIO HJIsi MPOBEPKU B
COOTBETCTBHUH C IPpa(pUKOM BBITIOJIHEHUS paOOTHI.

PykoBomuTenp Takke MpoOBEpseT MOSCHUTEIbHYIO 3amucky. Bce ommmbkw,
HeopabOTaHHBIE MeECTa YKa3bIBAlOTCS W pa3bsCHAIOTCA cTyneHTy. Ecmu pabota
yIIOBJIETBOPSIET TPEOOBAaHUSIM, TO PYKOBOAMTEIb TOANUCHIBAET MOSICHUTEIBHYIO
3aIlMCKY, TEM CaMbIM, JOITYCKasl €ro K 3alluTe.



V TpebOoBaHusl K NOSICHUTEJIbHOM 3aNIMCKe

TexkcT 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 mois 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,
MOMENIAaeMble Ha OTAEJIbHBIX CTpaHULAX WIM Ha OOOPOTHOM CTOpOHE JIUCTa, U
IIEPEHOCHI YaCTEW 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 IT0JISI CTPAHULIBI.

Kaxxas riiaBa HAYMHAETCSA C HOBOM CTPaHUIBI. DTO IIPaBUJIO OTHOCHUTCA U K
JPYTMM OCHOBHBIM CTPYKTYPHBIM 4YacTsM pa0OTbl: BBEICHUIO, 3aKJIIOUEHHUIO,
ounbnuorpaduyeckoMy CIUCKY, IPUIIOKEHUSIM, YKA3aTEISIM.

Paccrosinusg Mexa1y OCHOBaHHUSIMM CTPOK 3aroJjOBKa MPUHUMAIOT TaKUMH K€,
KaK M B TeKCTe. TOUKY B KOHIIE 3aroJiOBKa, pacroiaraéMoro nocpeuHe CTPOKH, HE
cTaBiT. He nomyckaercs noguepkrBaHue 3arojl0BKOB U MIEPEHOC CIIOB B 3ar0JIOBKE.

®pa3pl, HAYMHAKOIIKUECS C HOBOW (KpACHOM) CTPOKH, MEYATAIOT C a03alHbIM
OTCTYIIOM OT Hayaja CTPOKH, PaBHbIM §-12 MM.

OO0BbeM TOSCHUTEIBHOM 3alUCKU cocTaBiisgieT 25-40 JHMCTOB CTaHAAPTHOTO
dbopmara A4.
VI I'padpuuecknii maTepuali

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

VIl. MeTonnuyeckne peKOMEHIAIMH K BbINIOJHEHUIO KypPCcOBOii padoThl
OcHoBHbIe 3Tanbl KP

dopMynHUpOBKa Ha3HAYCHUS U3ICITHS.

AHalM3 TEXHUYECKHUX YCIIOBHUI Ha U3rOTOBJICHHUE AeTalel U3enus. AHAIN3
TEXHOJIOTUYHOCTH KOHCTPYKIIMU JACTaNH.

Bri6op u 060cHOBaHME BEIOOpa MaTepHaa.

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

Br160p MeTo10B 00pabOTKH MOBEPXHOCTEN JETAIN U ONPEICTICHUE
HEO0XOAUMOTO KOJIMYECTBA IEPEXOIOB.



Bb100p TexHOMOTrHUECKOT0 000py10BaHUS .

AHanu3 BapHaHTOB U BEIOOP ONTHMAIBHOTO MapIpyTa 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 OMEPaLHUIO.

AJbTepHATHBHBIE CIOCOOBI U3TOTOBNICHUS AeTanu. [lepcriekTuBHbIE
TEXHOJIOTUH.

OOoCcHOBaHUE TEXHUKO-3KOHOMUYECKOH A(PGHEKTUBHOCTH TEXHOJIOTUYECKUX
Onepanuu.

IIpumep 1. Onucanue THIOBOIO MPOIECCa M3rOTOBJIEHHUSI NIAPHKOBBIX pyyek Bic.

OcCHOBHOE MPOU3BOJICTBO COCTABJISIIOT 1€Xa:

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

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

H320moenenue nakoneunuka. B mapukoBOU pyuKke UMEETCS
METAJTMYECKUI IIapUK HAa KOHUMKE. Bo BpeMs mucbMa Ha KOHYUK PYUKHU
OKa3bIBA€TCA OIPOMHOE JaBiieHue. [103TOMy IIapuK U3roTaBIUBAIOT U3
TBEPJIOr0 MeTajlia- KapOua Bojibppama. M3nauanbHo kapoua Bosibppama
MPEACTaBIAET COO0M MENKHM MopoIoK. Ero 3arpyaroT B yIUIOTHUTENb, YTOOBI
chopMUPOBATH KPOIIIEYHBIE TPAHYJIbI TUAMETPOM 1 MM.

Jist momy4yeHus uaeanbHO OTHOJIMPOBAHHOM cephl Jaee rpaHyJibl
OTHPABJISIOT B MPUTUPOYHBIN cTaHOK. [To 00pasity (mpeaBapuTebHO
o0paboTaHHOMY IIAPUKY) CTAHOK HacTpauBaetcs. B Hero nobasmnsiercs
CMa304YHOE MACJIO U THICSYU HEOOpaOOTaHHBIX TPaHyJI 3arpyKatoTCs BHYTPb.
UtoO0s! oTiuM@oBaTH TBEPIBIN BOJIb(PPAM B CTAHOK JTI0OABIISIIOT CHIEIUATBHYIO
nacTty u3 aiMazHoro nopoiuka .Ilnudoska nmpomomkaeTcs He MEHee TATH JTHEH.

[Tomy4yeHHbIe MAPUKU TPOBEPSIIOT HA COOTBETCTBHE CTAHIAPTY. B eHb
npoBepky npoxoaaT 50000 mapuxoB. OO6pas3iibl pacCMaTpUBAIOTCS HA MaJeHIITne
nedexTo moBepXHOCTe. ECiiM B KaXKI0M MATUTBICSIYHON 00OHAPYKUBAETCS XOTh
MaJeiiliee HeCOOTBETCTBUE CTaHAAPTY, BCS MAPTHUS YTUITUZYETCS .

[Tocne npoBepKy METaNIMYECKHE IAPUKH BCTABIISIIOTCA B THE3/IO , B
HAKOHEYHUK, U3TOTOBJICHHBIN U3 cMecel MeTauioB. [llapuku 1OMKHBI TUIOTHO
CUJIETh B THE3/E, OCTABJISIS TOJIBKO KPOUIEYHBIN 3a30p JUIsl JOCTYIIA YEPHUIL.
BricokOKaueCTBEHHBI HAKOHEYHUK IIAPUKOBOM PYUKH U3TOTABIUBAIOT C
TOYHOCTBIO 10 MUKpPOHA. UTOOBI YOSAUTHCS, UTO IMIAPUKH JTOJDKHBIM 00pa3om
YCTaHABJIMBAIOTCS B THE3/1a, MPOLECC KOHTPOJIUPYIOT MUHUATIOPHBIE KaMEPHI .

Kopnyc, xeéocmoeuku, KpbiuiKu 1IAPUKOBBIX PYUYEK U3rOTaBIMBAETCS
METOJ/IOM JIUTHEBOTO IIPECCOBAHMS.



Kapmpuoscu A3roTaBJIuBalOT C IOMOIIBIO SKCTpyaepa. [1nactuk
CHauaja HarpeBaroT, a TOTOM 3KCTPYIUPYIOT B EMKOCTH C BOJOW. DKCTPY3US —
TEXHOJIOTHUS MOJTYUYECHUS U3IEJINN ITyTEeM MPOJABIMBAHUS pacIljlaBa MaTepuaia
yepe3 ¢popmyroiee orBeperue. [lIHek nepemeniaer CXOAHBIA MaTEpHal BJIOJIb
HUJIMHAPUYECKOIO KOPITyca IPU BBICOKOM TeMIEepaType U BHICOKOM JaBJICHUU.
[IpocTpaHcTBO, B KOTOPOM pa3MSATYEHHbI MaTEpUal MOXKET EPEMEIATHCS C
MOMOILBIO IITHEKA, IOCTENIEHHO YMEHBIIIAETCS, U B PE3yJIbTaTe MaTeprall
CTAaHOBUTCS BA3KOTEKYYHMM. 3aTE€M €0 MPOJIaBIUBAIOT Yepe3 HEOOIbIINE
OTBEPCTHS B 3KCTPY3HOHHOM TOJIOBKE MTPU ATMOC(EPHOM JaBICHUU U
TeMIiepaType aTMoc(epHOro Bo3ayxa. B pesynprare Matepuan pacumpsercs 1
NPUHUMAET TY WIM UHYIO (POPMY B 3aBUCUMOCTH OT KOH(UTypallud OTBEPCTHS.

2) Yepnunvhwitl yex. 31eCh U3TOTABIUBAIOT YSPHUIIA - TOUHO
JIO3UPOBAHHYIO CMECh KpacuTeNel, cMOJIbl U pacTBopuTeliel. OnpenenuThb
BU3YaJIbHO HY)KHYIO TYCTOTY YEPHUI HE BO3MOXKHO. UTOOBI UepHHUIIa HE
OKa3aJIMCh CIUIIKOM BS3KUMH WIIH BOJSTHUCTBIMH HX TIPOBEPSIIOT C IIOMOIIBIO
MUHHU-TIpecca. UepHuiIa, COOTBETCTBYIOIINE KaYeCTRY, Aajiee OTIPABIISIOTCS B
COOpPOYHBII 11eX.

3)Cohopounwiii yex. B cOOpOYHOM I1eXy IIACTUKOBBIC KAPTPHIKH
3aMOJTHAIOTCS YEPHIIAMH M IPUCOCTUHSTCS K TOYHOMY IAPUKOBOMY
HAaKOHEYHHUKY, OCYIIECTBIISIETCS] cCOOpKa pydeK (HaxeBaeTcsi KOPITyC, KOJIMadoK,
3ariaymnika). 3aTeM mapTuy MPOXOAIT TIIATEIbHBIC TPOBEPKH, UTO PYUKH
3aKPBITHI KOJIMTAYKOM W 3arTyIIKaMH, COBITAIAIOIIAMH C IIBETOM YCPHHUIL.

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

JIJ1s oTIeIKy ucnosb3yem Jlak XB-784.

TexHosmornyeckas Kapra:

Ne Onepanus 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-IHJIbHBIN

5 | CkieunBaHue muTa Kuctp, ctpyOLHbI

6 | Crporanue muTta Cranok (hyroBaJibHO-ITUJIBHBIN

7/ | Pa3merka Kapanmam, nupkyis




8 | OnunuBaHue yrojakoB CraHok ¢yroBaJIbHO-IIMIIbHBIH

9 | 3akperuieHue 3aroToBKY Ha maHmaiioy | OTBeptka

10 | YcranoBka miaHIIaioBbI. CTaHOK TOKapHBIA
JepeBo0OpabaThIBAIONTHI

11 | Touenue CTaHOK TOKapHBIii
JepeBo0OpadaThIBAIONITHI

12 | nudosanue CTaHOK TOKapHBII
JiepeBO0OpadaTHIBAIOIITHI

H3rorosiieHne HOKEK

1 | Pa3meTka 3aroToBoK Kapanpaii, yronbHuUK, JInHeHKa

2 | PacnmoBka CraHOK (hyroBaJIbHO-IHJIbHBIN

3 | YcraHoBKa 3arOTOBKH Ha CTAHOK CTaHOK TOKapHBIN
JiepeBO0OpadaThIBAIOITNI

4 | ToueHue nUIMHIPA CraHOK TOKapHBIii
JiepeB00OpadaTHIBAIOIITIIT

5 | ®acoHHOE TOUEHUE CraHOK TOKapHBIii
JiepeB0o0OpabaTHIBAIOIITHIT

6 | llnmudoBanue CTaHOK TOKapHBII
JepeBooOpadaThIBAIOIINH,
bymara Ha)xnadHas

7 | CHsiTHe IeTaly CO CTaHKa Kirou

Coopka Bepcrak cronsipHbli
1 | KperuieHrue HOKEK B CTOJICIITHHIIE
2 | JlakupoBaHH€ TOTOBOTO U3/ICTIHS Kuctp

IIpumep 3. IIpou3BoaCTBO ONPaB

JTanbl NPOU3BOACTBA MJIACTMACCOBBIX ONPaB
1) Pe3ka n11CcTOBOI TIaCTMACCHI B COOTBETCTBUU C HYKHBIMH pa3MepaMu

2) llInudoBka B COOTBETCTBUU C 3aJJaHHBIMHU pa3MEPAMHU OIPaBbl BHYTPEHHUX

MIPOEMOB, B KOTOPBIE OYIyT BCTABIIATHCS JTUH3BI
3) llnndoBka BHEIIHEH CTOPOHBI MPOEMOB U MOCEAYIONIEe TOYCHUE IS
MOJTyYeHUs] HEOOXOAUMBIX JIEMEHTOB OIPE/ICIEHHOTO JIh3aiHa

4) ITonupoBaHue HA CTAHKE

5) [Ipunanue onpaBe HY>KHOW KPUBHU3HBI JIJIs1 COOTBETCTBHS (hopMe JTUTIa

6) JanpHeliniee noaupoBaHue, pyuHas nojupoBka 7) Kpenex meraminyeckux

netanei, coopka u ynctka 8) KoHTpoib 1 ynakoBka

ITanbl MPOMU3BOJACTBA METAIMYECCKHUX OIIPaB

1) Pe3ka niiuHHOMN, CBEpHYTOW B MOTOK, METAINIMYECKON MTPOBOJIOKU Ha KYCKU

pabouux pa3mMepoB




2) Ilpunanue kaxaoi getaau TpedyeMon GopMbl 11l oJIydeHus: PpoHTaTIbHON
paMKH, ¥ IPOKAThIBAHUE ABYX JAPYTUX JeTalei I U3TOTOBJICHUS 3ayIITHHKOB.
KperuieHne mapHUpHOTO COSTUHCHHUS

3) CoenuHenre BMeCTe MepeHell paMKu U 3ayIIIHUKOB

4) INonupoBaHue OMPaBHI C LIETbIO TOTYYEHUS MPUBIEKATEIBHOTO OJiecKa

5) [IpumeHeHue Takux cnoco0oB 00pabOTKH MOBEPXHOCTEN, KAK HAHECEHUE
MOKPBITUI U OKpaIluBaHUs

6) KoHTposb 1 yrakoBka

PexomeHaanuu K BLIOOPY TEXHOJIOTHM U3TOTOBJICHUS JIeTaJIeil U3 IIacTMAacC
Buanl niiacrmace.

[1o nmpuMeHeHn 0 pa3IuyaroT:

1. [TnacTmacce 1151 paboThI TP IEUCTBUM KPATKOBPEMEHHOM UITU
JUTATEIIbHOM MEXaHUYECKON HArPy3KH - CTEKJIOHANOJHEHHBIE KOMIIO3UIUU
nonunpornuiena [1I1, atponsl, nentannact, nonucyibdon [ICD, nomuumun [14,
MaTepuasbl HA OCHOBE KPEMHUMOPTaHUYECKUX COCAMHEHUH U JP.;

2. [TnacTMaccel 171t paboThI TPU HU3KUX TeMIieparypax (10 munyc 40-
60°C) - nommsTunensl 119, cononumeps stunena CII1, COb, COB, nonunponuieH
Mopo3zoctoitkuid, propornact @ T, nomucynbpon [ICD, nomuumunet 11U u ap.;

3. [InacTMaccel aHTU(PPUKIIMOHHOTO Ha3HaUeHUs - propormnactel DT,
nouuMubl [T, TekcTomuThl, mommamMuasl, peHoracTsl, noaudopmansaerug [1D u
Ap;

4, [I;macTmMaccsl 3JIEKTPO- U PAAUOTEXHUUECKOTO HA3HAYCHHUS:
nosmdTuieHs! 119, momuctuposnst [IC, propormnacter OT, nonmucynbhon [ICD,
MTOJIMAMUBI, OTIEIIBHBIE MAPKU SIIOKCUIHBIX U KPEMHUNOPTAHUYECKUX MATEPUATIOB
v 1p.;

S. [ImacTMaccel IS MOMYYEHUs IPO3PAYHbIX U3aenni - noauctupoi [1C,
npo3paunbie Mapku propracrta T, nonmramugoB 6,12, IIITD, nonucynshon
[IC®, snokcUIHBIE CMOJIBI U JP.;

6. [ImacTmMacchl TEMI0- ¥ 3BYKOU3OJISIHUOHHOTO HA3HAYECHUS -
ra30HaIOJHEHHbIE MaTepUAJIbl HA OCHOBE nonudTHieHa 119, monuctupona I1C,
NOJIMBUHWIXJIOpUAA, noauypetana [IYP, nonuumuna [1U, penonnacra,
aMUHOILIACTa U Jp.;

1. [TmacTmacce 1151 pabOThI B arpeCCUBHBIX CPEIax - MOTUATHIICHBI 113,
dropornactel DT, momunponunex 11, nonmusuannxnopua [1BX, momuumuner 114,
nosrycosibpon [ICD u npyrue.

TexHosiornueckue CBOMCTBA MJIACTMACC



TexHonornueckue CBOMCTBA IJIaCTMAacC BIMSIOT HAa BBHIOOP MeETOoAa UX
nepepaboTku. K TEXHOIOTMYECKUM CBOMCTBAM IUIACTMACC OTHOCAT: TEKY4YeCTb,
BJIQXKHOCTb, BpEeMs OTBEpPXKICHHS, IUCHEPCHOCTb, YCaJKy, TaOJIeTUPYEMOCTb,
00BEMHBIE XaPAKTEPUCTUKH.

Tak, TekydyecTb XapakTepu3yeT CHOCOOHOCTh MarepHalia K BSI3KOMY TEUEHHMIO:
BBIJIaBJICHHOM B TeueHue 10 MuH depe3 CTaHAApTHOE COILIO IO JAaBICHUEM
OIPEACNIEHHOr0 Tpy3a MpH 3aJaHHOM Temneparype. Hampumep, nns auThs noa
JIaBJICHUEM TeKydecTh paBHa 1,2-3 1/10 MuH, 1711 HAaHECEHUS TTIOKPHITHI UCHOIB3YIOT
noJUMepHI ¢ TekydecThio 7 T /10 MuH. TexkydecTh peakToriacta paBHa JIJIMHE CTEP)KHS
B MM, OTIIPECCOBAHHOTO B MOJ0TpeBaeMoii mpecchopMe ¢ KaHAIIOM YMEHBIIAIOLIETOCS
nornepeyHoro  cedyeHus. [lokazarenb TEKydyecTH TO3BOJISIET MPEIBAPUTEIHHO
YCTaHOBUTH METOJI TiepepaboTku: mpu Tekydectd o Pamury 90-180 MM npumeHSIOT
JUTBEBOE MpeccoBaHue, rpu Tekydect 30-150 MM - mpsiMmoe mpeccoBaHue.

DuU3UKO-XUMHUYECKHE OCHOBBI MepepadoTKH IIacTMACC

B ocHoBe mnponeccoB mnepepabOTKM IIacTMAacC HaxoJsATCs (U3HUECKUe U
(U3UKO-XMMHUYECKHE MPOLECCHI CTPYKTYpOOOpa3oBaHus U (pOpMOBaHUS:

1. HarpeBanue, 1miaBiieHre, CTEKIIOBAaHUE U OXJIAXKICHUE;

2. N3menenue o0beMa U pa3MepoB MpU BO3IEUCTBUM TEMIIEPATYPHI U
JIABJICHUS;

3. JedopMupoBaHue, COIPOBOXKAAIOIIEECS Pa3BUTHEM IIIACTHYECKON

(HEeoOpaTHMOIi) U BBICOKOZJIACTUYHON JehopMaIiii U OpUEHTauEN
MaKpOMOJIEKYJIIPHBIX LENEH;

4, PenakcaiimoHHbI€ POLIECCHI;

S. dbopMHpoOBaHUE HAIMOJIEKYIIIPHON CTPYKTYPhI, KPUCTAIITU3AIIHS
MOJIUMEPOB (KPUCTAILTU3YIOIIUXCS );

6. JecTpyKuusi HOJIUMEPOB.

TexHoI0rMH, peKOMEHIyeMble K PACCMOTPEHUI0 U UCIIO0JIb30BAHUIO.

DKCTpy3Hst

DKCTpy3Hs C MOCIETYIOIMM Pa3lyBOM
Bakyymnas popMoBKa

Jlutbe

JIutbe macTMace NmoJl AaBJICHUEM
[IpeccoBanue

BubpodopmoBanue

BcniennBanue

OtnuBka

Caapka

Mexanuueckas 00paboTKa IiacTMace u mp.



IKCTPY3UA

Okctpy3uss  (OT  MO3/HENAT. eXtrusio —  BBITAIKMBAHWE) —  TEXHOJIOTHS
MOJTyYEHUsI U3JIEIUIA TyTeM MPOJaBIMBaHUsl paciuiaBa MaTepuaia yepe3 popMyroliee
otBepcTre. OOBIYHO UCIIONIB3YETCS B IPOU3BOCTBE MOJIMMEPHBIX (PE3MHOBBIX CMECEH,
[UIacTMacc, KpaxMalICOEpKalMX M OeloKCoAepk aluxX cMecei), (QeppuTOBBIX
U3JIeNUi (CEpAEYHUKH), a TAKXKE B MUILIEBOW MPOMBIIIIEHHOCTH (MaKapOHBI, Jallla 1
T.IL.).

DOTO  HENpEephIBHBI  TEXHOJOTMYECKUH  MpOLEcC, 3aKIIOYAIONIMICS B
NOpOAAaBIUBAaHUM MaTepuajia, OOJaJalomEer0o BBICOKOM BS3KOCTBIO B KUAKOM
COCTOSTHMH, Yepe3 (OPMYIOIINI UHCTPYMEHT (IKCTPY3HMOHHYIO TOJOBKY, (DUIIBEPY), C
LEJIbI0 TOJNYYEHUS U3JEeNUs C TMONEPEYHbIM CEYeHHUEM HYyXHOH ¢opmel. B
IPOMBILIUIEHHOCTH MEpPepadOTKU MOJUMEPOB METOJIOM 3KCTPY3UH H3TOTaBIMBAIOT
pa3iuyHble MOTOHAXHbIE W3JENUs, TaKhe, KaK TPyObl, JMCTHI, IJIEHKH, OOOJIOYKH
Ka0enel, SJIEMEHTbl ONTUYECKMX CHUCTEM CBETWIbHHMKOB- pAacCceUBaTeNd M T. 1.
OCHOBHBIM TEXHOJOIMYECKUM OOOpYJIOBAaHUEM Uil MEpepadOTKU IOJMMEPOB B
U3JENUsT  METOJOM OJKCTPY3UM SBIIIOTCA  OJHOYEPBSYHBIE, MHOIOYEPBSIYHBIE,
MOPUIHEBBIE U JUCKOBBIE IKCTPYAEPHI.

Buapl akcTpy3un

o Xo0JIOgHAs CHHSISI SKCTPY3HsI — BO3MOKHBI TOJIBKO MEXaHUYECKHE U3MEHEHHUS B
MaTepuase BCICACTBUE MEJIEHHOIO €ro epeMeleHUs MO/ 1aBJICHUEM U
dhopmMoBaHUEM ITOTO MPOAYKTA C 00pa30BaHUEM 3aJJaHHBIX (DOPM.

o Tennas 3KCTPYy3Usi — CyXH€ KOMIIOHEHTBI ChIPhSI CMEIIUBAIOTCS €
OTpeeNIEHHBIM KOJIMYECTBOM BO/JIbI U MTOJIAIOT B AKCTPYAEP, TI€ HApsALy C
MEXaHUYECKHUM €r0 MOJIBEPTAIOT EUIE U TEIUIOBOMY BO3JEHCTBUIO. [IpoaykT
HarpeBaeTcsi u3BHe. [lomyyaemblii SKCTpyaaT OTJIMYAETCS] HEOOIIBIION
IUIOTHOCTBIO, HE3HAUUTENIbHBIM YBEJIMUEHUEM B 00bEME, MITACTUYHOCTHIO, a
TaK)Ke€ TYEUCTHIM CTPOCHUEM.

o [T'opsiuas skcTpy3ust — nporecc MPOTEKAET IPHU BBICOKUX CKOPOCTAX U
JABJICHUSIX, 3HAUUTEILHOM [IEPEXO0/IE€ MEXaHUUECKON SHEPTUH B TEIUIOBYIO, UTO
MPUBOJUT K PA3IMYHBIM MO NTyOMHE U3MEHEHUSM B Kau€CTBEHHBIX
nokasarensix Mmatepuaia. Kpome Toro, MOXeT UMETh MECTO PETYJIUPYEMBIii
MOJIBOJ] TeIJIa KaK HEMOCPEACTBEHHO K MPOAYKTY, TaK U Yepe3 HApPYKHbIC
CTEHKH SKCTpyaepa.

Bakyymnas ¢popmoBKa

BakyymHast hopMOBKa, TEXHOJIOTHSI TOPSYETr0 BAKYYMHOTO (POPMOBAHUSI — 3TO
IIPOU3BOJCTBO U3/IEIUI U3 TEPMOIUIACTUYHBIX MAaTEPUATIOB B TOPSYEM BUJIE METOJIOM
BO3/ICICTBUS BaKyyMa WJIM HU3KOT'O TaBJIEHUS BO31yXa.

BakyymHasi opMOBKa B CYIIIHOCTH SIBJISIETCS] BAPUAHTOM BBITSKKH, ITPU
KOTOPOM JINCTOBOM IIACTUK, PACTIOJIOKEHHBIA HaJl WJIK IO MAaTPULIEH
(MHCTpYMEHTOM (DOPMOBKH), HArpEBAETCA A0 OMPEICICHHON TeMIIEpaTyphbl, U
MOBTOPSAET (OPMY MATPHIIBI 32 CUET CO3AAHUS BaKyyMa MEXKIY TUIACTHKOM U
MaTpULEN.



[TpenmyiiecTBa mpon3BoAcTBa GOpM METOIOM BAKYYMHOT'O (JOPMOBAHUS:
¢ TOJIIMHBI UCTIOJIB3YEMOTO IIIacTUKa Bapbupytorcs ot 0,05 1o 60 MM, a
NOJTy4aeMble U3JIENHs MOTYT OBbITh 10 5 M B IMAMETPE;
¢ BO3MOXKHOCTb PYUHOU pacnaiyoxku Gopm;
e Majasi CTOMMOCTb MaTPHIIbL;
¢ MaJiasi CTOUMOCTh HEOOXOIUMBIX MaTEPUAIIOB JJIsl IPOU3BOICTBA 000PYTOBAHUS
BaKyyMHOU ()OPMOBKH.
Matepuansl: akpuil U OJIMCTUPOJ — MPO3payHbIiA, MOJIOYHBIN, IBeTHOM, ABC-
wiactuk, [IBX, II9T, MoHOMMTHBINH nonukapOoHaT u mip. OTCyTCTBHE OTPULIATEIbHBIX
VTJIOB - BCE CKOCHI, TOPIIBI U3/ENHs 00s13aHbI UMETh yroJ oT 90° u BhIlIIE.

JIuThE€ MoIuMepoB 1oj JaBJIeHUEM

JIuThE€ MOMMMEPOB MO IaBJICHUEM — TEXHOJIOTMUYECKUI Mpouecc nepepadboTKu
IUIacTMacc MyTeM BIPbICKa UX paciuiaBa IoJ1 JaBJIEHUEM B IIpecc-PpopMy C
MOCJIEAYIOIIUM OXJIAKICHUEM.

MeToaoM TUThs MO 1aBJI€HUEM IIPOU3BOINUTCS O0JI€e TPETU OT OOILEro
o0beMa U3/IeNui U3 MOJMMEPHBIX MaTepuasoB. B cBs3U ¢ BRICOKOU
IPOU3BOJAUTEIILHOCTHIO U OTHOCUTEIIBHO BBICOKOM CTOMMOCTH OCHACTKH B OCHOBHOM
NPUMEHSETCS MTPU KPYITHOCEPUITHOM M MaCCOBOM ITPOU3BOICTBE U3JAEIHUMN U3
riactMacc. ChIpbe JUIsl IMThs MPEACTaBISET COO0M rpaHyJsibl TEPMOILIACTOB,
TE€PMO3JIACTOIIACTOB U TEPMOPEAKTUBHBIEC TOPOIIKHU, 00JaAAIOUIMX [HUPOKUM
JIMANa30HOM MEXaHUYECKUX U (PU3ndYecKux cBOMCTB. TepMoIIacTUuHbIE MaTepUAIIbI
COXPaHSIOT CIIOCOOHOCTH K MOBTOPHOM NepepaboTke nociie (hopMoBaHus, a
TEPMOPEAKTUBHBIE MIPU NepepadOTKe MPETEPIEBaAIOT HEOOPATUMbIE XUMUYECKUE
U3MEHEHUs, IPUBOASILIKE K 00pa30BaHUIO HEMJIABKOI'O U HEPACTBOPUMOTO
Marepuana.

B nponecce JInThs cienualibHO NOATOTOBIIEHHBIN MaTepHUall IOCTYNAET B 30HY
ITHEKA MALWHBI, [1€ PACIUIaBIsAETCs, a 3aTEM IIOJI BBICOKUM JIaBJICHUEM
BIIPBICKUBAETCA B Ipecc-(hopMy uepe3 TUTHUKOBBIE KaHAJIbI, 3aIOJIHSIS C BHICOKOU
CKOPOCTBIO €€ MOJIOCTh, & 3aT€M, OCThIBasi, 00pa3yeT OTIAUBKY. OTBepkKACHHUE
MaTepuaia MpoUCXOAUT CHauajaa y XOJOJHBIX CTEHOK MOJIOCTH (DOPMBI, a 3aTeM
pacnpocTpaHseTcs BIUIyOb Teja OTIIMBKH.

JIuThE mmacTMace Mo JaBJIEHUEM OCYIIECTBIISIETCS HA CIICIIUAIIBHBIX
MHKEKIIMOHHO-JINThEBBIX MalllMHaX — TepMoruiactaBromarax (TI1A).

CrenranbHbIE METOJIbI JINThS IJIACTMACC

o JInTeé ¢ razom
[Tpu ucnoap30BaHUM 3TOTO METO/IA YIUIOTHEHHE MTOJIMMEPA IPOUCXOINT 3a CUET
10JIa4ll UHEPTHOT'O T'a3a MOJ BBICOKUM JaBIIEHUEM HEOCPEICTBEHHO B 00J1aCTh
U3JIeHS WM BOJIU3U 3TOM 00J1aCcTH, IOATOMY MPOIIECC YINIOTHEHUSI TPOXOIUT JIerye,
4YeM B OOBIYHOM JIMTHE MO/ JaBieHueM. JINThE ¢ ra30M MO3BOJISET MOTYUUTh U3ACTUSI
C XOPOIIIUM KauyeCTBOM MOBEPXHOCTHU, 0€3 YTSHKEK U KOPOOJIEHHsI, C MUHUMAJIbHBIM
YPOBHEM OCTAaTOYHBIX HAMPSKEHHH, C BBICOKOH CTAOMIBHOCTBHIO Pa3MEPOB.



o JIuThE C BOAAHBIM IMAPOM
[Ipu nmuTHE € TApOM B HaYajie KaXJI0ro [UKJIA MPOUCXOIUT Moga4ya IeperpeToro
BOJISTHOTO Mapa B KaHaJIbl IIpecc-hopMbl. BIIpeICK paciijiaBlIeHHOTO TIaCTHKA
MIPOUCXOJIUT B TOPSUYIO IIpecc-hopMy, U 3aT€M B T€ JK€ KaHaJIbI II0/1aeTCs
OXJIQXJAI0IIAst )KUAKOCTh. HecMOTps Ha yBelIMUeHNE BPEMEHHU LIUKJIIA JIUThS, STOT
METO/I MpruoOpeTaeT BCce OOJBITYIO MOMYISPHOCTD, TOCKOJIBKY ITO3BOJISAET MOTYIUTh
OoJee Ka4eCTBEHHYIO TMTOBEPXHOCTh MU3MIETus: 0€3 JTMHUH Cras, HIeaTbHO TIAAKYI0 U
TJISTHLEBYIO.

o MHOIOKOMIIOHEHTHOE JIUTHE;

o Jlutne ¢ BONON;

o Jlutee€ ¢ nexopupoBanuem B hopme (IMD);

o Jluteé co cobopkoii B hopme (IMA).

VIl 3ammuTa kypcoBoii padoThl

KypcoBast pabora npencrasisieTcs Ha Kaenpy i IPOBEPKU 3a HEAEIIO 10 €€
3aim|Thl. [IpM TONOXKUTENHPHONW OIICHKE PYKOBOAMTEIEM CTYAEHT MAOIMYyCKaeTcs K
3aluUTe padboThI MEepel KOMUCCHUE.

3ammra — QopMa MPOBEPKH BBINOIHEHHOTO padoTel. KypcoBas pabota
3alUIIAeTCA MyOJMYHO B MPHUCYTCTBUU CTYAEHTOB Tepej] KOMUCCHEW, Ha3Ha4YaeMoil
3aBeAyromMM Kadeapon. PykoBoaurens pabOThl SBISIETCS WieHOM Komuccuu. [lpu
3allUTe - CHAayaJla CTYACHT BBICTYMACT C COOOIICHHWEM MPOJOKUTEIBHOCTBIO 3—5
MUHYT TI0 CYIIECTBY paOOThl. 3aTeM MO AOKJIaay W COACPKAHHUIO TMOSICHUTEIHHOM
3allUCKU CTYJEHTY 3aJal0TCsl BOMPOCHI WIEHAMH KOMMCCUH, Ha KOTOPbIE OH JIOJDKEH
OTBETHTb.

KypcoBas paboTa orieHuBaeTCs Mo CTOOALTLHOM CUCTEME C YUETOM:
— 000CHOBaHHOCTH 0O0beMa (COOTBETCTBHUS 33JaHHI0) M KaueCTBa BHITIOJIHEHUS;
—  CTENEeHU CaMOCTOSATEIbHOCTH NP BBIIOJIHEHUH PaOOTHI;
— KauecTBa 0(hOpMJICHUS MOSICHUTEIbHOMN 3alIMCKU U COOTBETCTBUS UX TPEOOBAHUSAM

JTAHHBIX METOAMYECKUX yYKa3aHHIA;

— KauecTBa 3alUTHI ¥ MTPABWILHOCTH OTBETOB Ha BOIPOCHI.

['padbr Pacmudposka Kon-Bo Oamnos
BEJIOMOCTHU
KP
Kp KauecTBo pykonucu 1o 35
P OrneHka peneH3eHTa 1o 5
Kn KauectBO noxnana 1o 20
3 YPpOBEHB 3alIUTHI U OTBETHI HA BOIIPOCHI 1o 40
Cymma o 100




CryneHT, He IPe/ICTaBUBLINI B CPOK KypCOBOM MPOEKT WU HE 3alIUTUBIINM ee
0  HEYBOXWUTEIHbHOM  MPUYMHE, CUUTACTCS  HUMEIOIMM  aKaJeMHUYECKYIO
3aJ10JKEHHOCTb.

B cnyyae moisydeHuss HEYAOBIETBOPUTEIBHOM OIEHKH CTYJEHTY BBIIACTCS
HOBOE 33JIaHUE.

IX bubsmorpaguyeckuii CHUCOK
PEKOMEeHAyeMOoil JIuTepaTypbl

OcHoBHas JIUTEpaTypa

1. [IpoekTrpoBaHre U MOJAEIUPOBAHUE MPOMBIILIICHHBIX H3AeNui: Yuel. ams
By30B / C.A. Bacun, A.}O. Tamamyxk, B.I'. banmopun, FO.A. I'pabosenko, JI.A.
MopozoBa, B.A. Peapko; Ilom pen. C.A. Bacuna, A.}O. Tanamyka. - M.:
Mammnoctpoenue-1, 2004 - 692 c., un. — ISBN 5-94275-127-7 /B nep./ : 1000.00 .—
ISBN 5-7679-0592-4. 95 7Kk3.

2. CycnoB A. I'. TexHONOTHS MalTMHOCTPOSHUS : y4eOHUK s By30B / A. T

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

24 5Kk3.

3. TexHONOrus: MalIMHOCTPOEHHUS : y4eO. mocodue s By30B : B 2 kH. / O. JL.
Kyxos [m ap.]; mox pen. C. JI. Mypamkuna .— 3-e usf., crep .— M. : Beicm. mk.,
2008 .— Kn. 1: OcHoBbI TexHOMOTMK MammHOCTpoeHus .— 2008 .— 279 c. : nin. —
ISBN  5-06-004367-3  (xu.1) /B mep/ —  ISBN  5-06-004245-6
10 »Kk3.

4. TexXHOJOTHS MAIIMHOCTPOCHUS : yueb. mocobue /ijist By30B : B 2 kH. / D. JL.
Kykos [u ap.]; mox pen. C. JI. Mypamkuna .— 3-¢ u3j., ctep .— M. : Beicm. mik.,
2008 .— KH#. 2: IIpomsBoacTro neraneit mammH .— 2008 .— 296 ¢. : un. — ISBN 5-
06-004367-3 (ku.1) .— ISBN 5-06-004245-6
10 sk3.

5. TexHoJOrus KOHCTPYKIMOHHBIX MaTtepuanoB (TexHoJornyeckue nporecchl B
MalIMHOCTPOEHUN) : YU4EeOHUK JJi BY30B : B 4 4. / moj obul. pea. 2. M. Cokoiosa, C.
A. Bacuna, I' . T". Jly6enckoro .— Tymna : U3a-so Tyal'V, 2007. Y. 1:
Mamnoctpoutensubie MmaTepuaisl / E. M. I'punbepr, I'. B. Mapkosa, B. A.
Andepo .— 2007 .— 475 c. : un. Y. 1 : MammsoctpouTensHbie Matepualisl / E. M.
['punGepr, I'. B. Mapkosa, B. A. Andepos .— 2007 .— 475 c. : un. — ISBN 978-5-
7679-1056-4 (B mep.) . Y. 2 : Capounoe npou3sBosactBo / C. K. 3axapos [u 1p.] .—
2007 .— 544 c. : un. — ISBN 978-5-7679-1057-1 (B mep.) . Y.3 : [Ipou3BOACTBO
3arotoBok / B. A. benoycos [u ap.] .— 2007 .— 582 ¢. : un. — ISBN 978-5-7679-
1058-8 (B mep.) . Y. 4 : O6padoTka 3aroroBok / B. JI. Apramonos [u ap.] .— 2007 .—
597 c. : ma. — ISBN 978-5-7679-0693-91 (B mep.) .

21 3k3.
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JlonoTHUTeILHAS JTUTEPaTypa

1. bymyes, B. B. IIpakTuka KOHCTpyHpOBaHUs MalluH : crpaBodyHuK / B. B. bymiyes
— M. : Mammnoctpoenue, 2006 .— 448 c. : ui.

2. Bnacos, B. U. IIponecchl u pekuMbl pe3aHusi KOHCTPYKIIMOHHBIX MaTE€pHAaJioB :
yueb. mocobue g By30B : [cnpaBouynuk] / B. Y. BracoB .— M. : UTO, 2007 .—
189 c. : mn.

3. KoBka u mramMmnoBka : cipaBo4HUK : B 4 T. / pex. coseT : E. 1. Cemenos [u ap. | —
2-¢ u3f., nepepad. u gon .— M. : Mammnoctpoenue, 2010. - T. 2 : T'opsiuas
o0beMHast mtammoBka / A. T1. Atpomenko [u ap.] ; mox pea. E. 1. Cemenoa .—
2010 — 720 c. : ni.
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