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1. IEJIM U 3AJIAYU KYPCOBOW PABOTBI



KypcoBas pabota npu3Bana:

- 00y4YHTh CTYACHTOB MpaBHJIaM U METOJaM pacuéTa TEXHOJOTUYECKUX
MaIllMH U UX y3JI0B Ha MPOYHOCTh, YCTOMYUBOCTb, KOJICOAHHUS;

- 3aKpenuTh, PACHIMPUTh W YIIYOUTh TEOPETUYECKHWE 3HAHUS TI0
JVCLIUTUINHE;

- TPUBUTh HABBIKM NPAKTHYECKOTO TNPUMEHEHHS  IOJYyYEHHBIX
TEOPETUYECKUX 3HAHUM K KOMIUIEKCHOMY PEIICHUIO KOHKPETHBIX 3aj1ad,
MOCTaBJICHHBIX TEMOW KypCOBOIl paboTHI;

-  pa3BUTh HEOOXOJWMBbIE HABBIKM IO MPOU3BOJACTBY paCUETOB
MPUHUMAEMBIX KOHCTPYKTHMBHBIX PEIICHHWH, IO COCTaBICHUID PacYeTHO-
MOSICHUTETIbHON 3aMMCKU U TI0 0(OPMIICHHIO TpapUuecKoi 4acTu paboThI;

- BBIpAa0OTaTh y CTYJCHTOB YMEHHE CaMOCTOSITEIIBHO TMOJb30BaThCSA
CIICLIMAJIbHOW JIUTEPATYypOW, CIpaBOYHUMKaMH, cTaHgaprtamu, ['OCTamm wu
JIPYyTOl HOPMATUBHO-TEXHUYECKOU IOKYMEHTAIUEH;

- HAy4YUTh CTYJCHTOB TBOPYECKM M CaAMOCTOSITEIBHO TMOJIXOOUTHh K
pPEIICHHUIO  KOHKPETHBIX  HMH)XEHEPHBIX  3aJay, BOCIUTHIBATH Yy  HHUX
OTBETCTBEHHOCTb 32 BBIIIOJIHEHHYIO padoTy;

- TOATOTOBUTH CTYACHTOB K BBINOJHEHUIO M 3allUTE BBIITYCKHON
KBATM(PUKAIIMOHHON pabOTHI.

2. OCHOBHBIE TPEBOBAHUS K KYPCOBOM PABOTE
2.1. TemaTuka KypcoBoii padoThI

TemaTuka KypcoBbIX paOOT JOJKHA MpeAycMaTpuBaTh pa3zpaboOTKy
HOBBIX, 00JIe€ COBEPILICHHBIX U IKOHOMHUYECKH I((HEKTUBHBIX TEXHOJIOTMUECKUX
annapartoB M MalllMH, HEOOXOJMMOCTh KOTOPOH MAMKTYeTCsl TpeOOBaHUSIMU
Hay4YHO-TEXHUUYECKOro nporpecca. OObeKTOM pa3pabOTKU MOTYT OBITh OTBITHO-
IIPOMBIIIUICHHBIE U JIA0OpAaTOpHbIE anmaparbl U YCTaHOBKH, MpeAHA3HAYEHHBIE
JUISL  WCCIEAOBAHUS  PaA3IMYHBIX  TEXHOJIOTMYECKUX  MPOLIECCOB  WIH
KOHCTPYKTHUBHOT'O COBEPILIEHCTBA CAMMX TEXHOJOTHYECKUX MAalIUH.

Tembl KypcoBBIX pabOT JOJKHBI OBITh OpPraHUYECKU CBSI3aHbI C
3a/layaMy 10 Pa3BUTHI0 XMMUYECKON MPOMBIIUIEHHOCTH M KaK MOKHO IIOJHEE
YUUTBHIBaTh KOHKPETHBIE MOTPEOHOCTU MPEANPUATUH, ABISIOLUXCS 0A30BBIMU.
[Ipu BbIOOpE TEMBI HEOOXOAMMO YYMUTHIBATh OCHOBHBIE TEHACHLIUU H
HaIlpaBJICHUs Pa3BUTUN OTPACIIH.



2.2. 3agaHue HA KypCcOBYIO padoTy

3amaHue BBIIACTCS CTYACHTY Ha Kadenpe pyKoBoguTeseM paboThl.

B 3amaHum yKa3bIBarOT: KOHKPETHYIO TEMY, HCXOJHbIC JIaHHBIC,
NEepeYCHb MOJUIeKAIMUX pa3pabOTKe BOMPOCOB C YKa3aHWeM HX 00BEMa u
00s13aTeIbHBIX YSPTEIKEH, CPOK TOTOBHOCTH M PYKOBOJIUTEIIS PAaOOTHI.

PaboTel, HE WMeronMe yTBEPKIEHHOTO W oopMiIeHHOTO Ha Kadeape
3aJlaHus, K 3allUTe HE TPUHUMAIOT, a CTYACHTY, YTePABIICMY 3a/laHue, BBIIAIOT
HOBYIO TEMY.

2.3. CocraB n 00beM KypcoBoii padoThbl

KypcoBas pabota coCTOUT U3 MOSICHUTEIBLHOM 3aMUCKU U rpaduueckoit
YacTH.

Hoacnumenvnasa 3anucka sIBASETCS JOKYMEHTOM, B KOTOPOM H3JIararoT
MCYEPIIBIBAIOIINE CBEICHMS O BBIIIOJIHEHHON padoTe. MaTepual, BKIIIOYaeMbli B
MOSICHUTENBHYIO 3aIMUCKY, JOJKEH ObITh 00pad0TaH U CUCTEMATU3UPOBAH.

OO01muMu TpeOOBaHUAMH K MOSICHUTEJIBHOM 3aIIMCKE SIBISETCS:

- YETKOCTh ITOCTPOECHUS;

- JIOTUYHAs NOCJIEI0BATENBHOCTD U3JI0KEHUS MaTEpHalIa;

- yOEIUTENIbHOCTh apryMEHTAIINH;

- KpaTKOCTh U TOYHOCTh (POPMYJIMPOBOK, UCKIIOYAIOIIAsi BO3MOKHOCTb
CYOBEKTUBHOTO U HEOJTHO3HAYHOT'O MCTOJIKOBAHUS;

- KOHKPETHOCTb M3JI0KEHUS pe3yJIbTaTOB PabOTHI;

- I0Ka3aTeJIbHOCTh BBIBOJOB U 0OOCHOBAHHOCTh PEKOMEHAALIHIA.

[losicHuTenpHast 3amuMcka ¢ HEOOXOAMMBIMU 3CKU3aMH, PacUETHBIMU
cxeMamu, rpadukamu, Tabnuamu umeeT 00béM 20-30 cTpaHHIl CTaHIAPTHOTO
pasmepa A4 (210%x297 mm).

CtpyKkTypa U IpuMepHbI 00bEM MOSICHUTEILHON 3aITUCKHU:

Kon-Bo ctp.
1. TutynbHbIN TUCT 1
2. 3aianrie Ha TPOEKTUPOBAHUE 1
3. Coneprxanue 1
4. Beenenue 1-2
5. Ha3znauenue u 001acTh MPUMEHEHUS
KOHCTPYHUPYEMOW MAaIlIMHBI (armapara) 1-2
6. TexHnueckas XxapakTepUCTHKA 1
/. Onucanue pa3zpadbaTbiBaeMOW MAILIMHEI (anmnapara)
U KpaTKUil 0030p CyIIECTBYIOMIMX KOHCTPYKIUI 2-3

8. PacuerHas yacTh (MEXaHMUYECKHE PACYEThl OCHOBHBIX JeTallel
U COOpPOYHBIX €IUHUI pa3pabaTbIBaeMON MaIIHbI) 10-15



9. TeXHUKO-3KOHOMHUYECKOE 00OCHOBAHUE

pa3zpabaThIBa€MOM MAaIlIWHbI 3-4
10. BaknroueHue 1
11. Cnucok ucnoyib30BaHHOM JIMTEPATYpPHI 1-2
12. Cnemudukanuu K COOPOYHBIM YepTEXKAM,

BBITIOJTHEHHBIM B rpaduuecKoi 4acTH MpoeKTa 2-4
BCETI'O: 25-30

I'pagpuueckan uacms. Yucno deprexker I KypcOBOM pabOTHI
coctaBiisier 2-3 nucrta ¢opmata Al. Ha Hux wu3oOpaxaroT oOmuiA BHI
pa3pabaThiBacMON MalTWHBI, KHHEMATHIECKYI0 CXeMY TPHBOJIa MAITHH, OOIIHIA
BHUJI OCHOBHOW COOpOYHOW enuHMIlBI (y3Jla, arperara) MallUHbI, YEPTEXKHU
neraned. YepTexku BBIMOJHSIOT C COOJIOJIGHHEM BCEX JICUCTBYIOIIUX
crangaproB ECK/I.

2.4. Opranusanus BbINOJHEHHSA KypcOBOil padoThbI

BrimonHeHne KypcoBod paOOThI HAaYWHAIOT C MOMEHTA TIONyYCHHUS
3aJjaHus IPUMEPHO B CIICAYIOIIEH OCIeA0BaTEIHbHOCTH:

1) moay4yuB 3amaHUe, CTYJACHTY CIEAyeT H3yYHUTh PEKOMEHIOBAHHYIO
JUTEpaTypy MO TeMe IMPOEKTa;

2) COCTaBHUTh KpaTKOE OINUcaHhe (YCPHOBUK) W ICKHU3 ammapara Wiad
MAITMHBI, BRIICHATHh Ha3HAYCHNE COOPOUYHBIX SAMHUI] M ICTaJICH;

3) obOocHOBaTh BBIOOp Marepuana JUIsl W3TOTOBICHHS Ba)KHEHIINX
COOPOYHBIX €TUHUIL U JCTANICH;

4) cOCTaBUTh PACUCTHBIC CXEMBI M BHIMIOJIHUTH HEOOXOAMMBIC PacUeThl;

5) BBIMOJHUTH 3CKU3 pa3padaThIBAEMOi COOPOYHON €TUHMIIBI;

6) 1mocie TMNpPOBEpKU M YTBEPXKACHUS PACUETOB PYKOBOJUTEIIEM.
OPUCTYNUTh K  BBIMOJHEHUIO Trpaduueckod dYacth ©u  0GOPMIICHUIO
MOSICHUTENIbHOW  3amucku. [lpm 3ToM o0co00 o0OpaiarT BHUMaHUE Ha
HEOOXOAMMOCTh COONIIOICHHST TrpaduKa BBIMOJHEHUSI KYpPCOBOM  paboThI,
YKa3aHHOTO B 3aJaHUU.

PaGota pykoBOgMTENs MPOBOAMTCS WHAWBUAYATBHO C  KaXIbIM
CTYJICHTOM B COOTBETCTBHH C TpadUKOM, OMPEACIISIONINM KaJICHIapHBIC CPOKU
BBITIOJIHCHUST OTHAEIBHBIX pa3AcioB. Ha KOHCynbTalMsAX CTYACHT TOJy4aeT
OTBETHl Ha BCE BO3HUKAIOIINE Y HETO BOMPOCHI, MOITYYAET PEKOMEHIAINH TI0
OCHOBHBIM pazfieiaM paldoTy ¢ yKa3aHWEM JIUTEPaTypHBIX HCTOYHUKOB,
MOIICKAIINX U3YUSHUIO.

[Ipu BhIMONMHEHUN PabOTHI CTYACHTY PEKOMEHIYETCS HMETh pabouyro
TeTpaab, B KOTOPYIO EJAIOTCS BCE 3alHCH, OTHOCsIHecs K padore. B Hee
3aHOCAT BCE MaTepHaIbl, COOOPaKEHUsI, YEPHOBBIC PACUETHI, OUOIMOTECUHBIC



m@pbl, Ha3BaHUS KHUT U cTaTei. B 3Ty ke TeTpanp ciexyeT 3aKOCHTh BCE
3aMEYaHUs U 3a1aHHsI PyKOBOAUTEIA, & TAKKE OTMETKU 00 UX UCIIOJHEHUU.

JIuteparypa, 3anvcaHHasl B TETPaad, MO3BOJUT IIPU OKOHYAHUU PAOOTHI
COCTaBUThH CIIMCOK HCIIOJIb30BAHHOM JHUTEpaTyphl, U OUOMMOTeuHbIe IMHU(PHI
3HAYUTEIBHO COKPATAT BpeMs Ha MOUCK HY>KHBIX MCTOYHHKOB. Terpaap Bcerna
JOJDKHA HAaXOJUTBCS Y CTYJIEHTa MpU NOCEUIEHUH OMOJIMOTEKH, Ha IPAKTHKE,
IIPU [TOCEILEHUU PYKOBOJIUTEINS U 3aBOJCKUX CIIELUATUCTOB.

Kak moka3plBaeT ONBIT, IMOSICHUTENIBHYIO 3allCKy HEIeIeco00pa3Ho
nucaTh Hau€pHO, a MOTOM IepenuchiBaTh. Jlydiie BCEro Ui MOSICHUTENIBHOM
3allMCKMU MpHOOpecTy manky Oenoi Oymaru M mucaTh cpasy 3alucKy HaOelo,
HyMepysl UX KapanaamoMm. B ciydyae moMapok M omMOOK MCHOPYEHHBIN JUCT
MOXHO 3aMEHHMTh JPYTrMM. 3alHCKy MUINYT [0 pas3jieliaM B IPOU3BOJIBHOM
IIOCJIE0BATEIBHOCTH, HO C COOJIIOJEHUEM OOILEro IIaHA.

Cnenyer uMeTh B BUJY, YTO HalMCaHUE 3aIUCKU OYEHb TPYIO0EMKOE
neno. [lake mpu MOJIHOM SICHOCTH MW XOpPOWIO IOATOTOBJIEHHOM MaTepHalle
CTyAeHT oObpryHO mumieT He 6onee 10 crpanun B neHs. Ecnu ydecTts, 9TO mpH
HAIlMCaHWW 3alMCKH BO3HUKAIOT Pa3JIMYHbIE HEJAOPa3yMEHUs WU BBISABISIOTCA
OLIMOKH, TpeOyIIIUe YCTPAHEHUsS, TO OKaXETCA, 4YTO BpEMs, KOTOPOE
HE0OXOMMO MOTPATUTh HA NEpepabOTKy U peJaKTUPOBAHUE, COCTABUT 9-6 1HEH
akTUBHOM paboTbl. IlosTomy wenecooOpa3Hel OTHEIbHBIE pa3felsibl 3alHUCKH
napajuIeIbHO MUCATh C BHIIIOJHEHUEM rpapuuecKkux pador.

2.5. 3ammTa KypcoBoii paGoThl U €€ OleHKAa

[TosicHuTenpHasi 3amucka M YEPTEXKH 3aKOHYCHHOW KypCOBOM pabOThI
MPEICTABIAIOTCS CTYACHTOM Ha YTBEpXKIeHUE pyKoBoautento. Ecimu pabora
YAOBIIETBOPSIET TPeOOBaHUSIM, TPEABABISIEMbIM K HEH, TO PYKOBOIUTENb
yTBEpK/1aeT paboTy, MOAMUCHIBAs YEPTEKHM U MOSICHUTEIbHYIO 3amucky. [Tocre
YTBEPXKJICHUSI PabOThl PYKOBOAMTENb HaIpaBisieT €€ Ha peleH3UI0 K
MPENo/IaBaTelli0 COOTBETCTBYIONICH BhIycKatomen kadenpsl. [Ipu momydyenun
MOJIOKUTEIILHOU PELIeH3UU CTYAEHT JOIMYCKAETCs /10 3alllUThl KypCOBOW PadOTHI.

3amura KypcoBOil pabOThl OCYIIECTBIISIETCSI B CPOKH, IIPETYCMOTPEHHbIE
y4eOHBIM TUIAHOM, U COCTOUT W3 KOPOTKOTO Aokjiana (3-5 MUH) CTyJEHTa IO
BBITIOJTHEHHON paboTe M OTBETOB Ha BOIPOCHI YJIEHOB KOMHUCCHM. B nokiane
M3J1araloT YCTPOWCTBO, MPHUHIUII JEWCTBUSI W OCHOBY pacuera MallHHbI,
oOpamaroT BHHMAaHHME Ha KOHCTPYKLHIO pa3padarbiBaeMoil  COOpOYHOM
eauHuIpl. Bompocel ciykaT i BBISACHEHUS TEXHHYECKOW, YEPTEKHOU
IPaMOTHOCTH CTYAEHTAa U MOTYT KacaTbCsl Pa3feiioB BCEX MPOUJICHHBIX KYpPCOB
(MaTepuanoBeJeHre, JETadd MalllMH, YEpPUYeHUEe MU T.1.), OTHOCSIIUXCS K
KypcoBoii pabore. OTBeThI Ha BOMPOCHI JODKHBI OBITh YETKUMHU H
KOHKPETHBIMHU.

OneHka 3amuThl TPOeKTa — 1Mo cTobanbHOU cucteme. Illkama oreHok:



KayeCTBO BBIMOJIHEHUA MpoekTa — 10 35 0amioB; peueHsus — A0 5 0aiios;
KauecTBO Joknaaa — 10 20 O0ayioB; Ka4yecTBO 3alIUThl (OTBETHI HA BOMPOCHI) —
10 40 Oamnos.

3a MpUHATBEIE B KYpPCOBOM TIPOCKTE TEXHHYECKHE PEIICHUS H 3a
NPaBUIBHOCTh BCEX BBIUYMCIICHUH HECET OTBETCTBEHHOCTH CTYJIEHT - aBTOP
paboThI.

3. O®OPMJUIEHUE DJIEMEHTOB KYPCOBOW PABOTHI

3.1. Conep:xkanue u opopMiIeHUE MOSICHUTEIBLHOM 3aNIMCKU

Pexomenmyercs cieayliee coaepKkaHue MOsSCHUTEIbHOMN 3alUCKH.

1. Tumynonwiti 1ucm.

TUTYIBHBIA JIHCT ABJISIETCS NEPBBIM JINCTOM IOSICHUTEIBHOW 3alUCKH,
BBIMOJHAIOT Ha JIUCTaX TOro e ¢opmMaTa, YTO U 3alUCKa U OQPOPMIISIOT
COIJIaCHO JEHCTBYIOIMM CTaHJAapTaM YHUBEPCUTETA.

2. 3adanue Ha npoexmuposatue.

OcHoBaHuEM [J1s1 BBIMIOJHEHUS KypCOBOM paOOThI SIBISIETCS 3a/laHUE HA
POEKTUPOBAaHUE. B 3amaHuM yKa3pIBalOT MCXOJHBIE JAHHBIC, MEPEUHUCIIAIOT
OCHOBHBIE€ BOINPOCHI, MOJJIEKAIINE pa3pabOTKe B MOSICHUTEIHLHOM 3aluCKe,
00BEM 3amucKu W oOmui 00bEM rpapuyecKkoil YacTH C yKa3aHUEM
o0s3aTeNbHBIX YepTexed B nuctax gpopmara Al, yka3plBalOT CPOK TOTOBHOCTH
MPOEKTa U PyKOBOJAMTEIIS.

3. Cooepoicanue.

ConeprxkaHne BKIOYAET HAMMEHOBAHUE BCEX PA3/IeNIOB U MOAPA3EIIOB, a
takke "BBenenue", "3akiroueHue", CIHUCOK MCIIOJIb30BAHHON JIUTEPATyphl C
yKa3aHUEM HOMEPOB CTPAaHMI] Ha KOTOPBIX OHM HAYMHAKOTCA. 3aroJIOBKU
NpUBOASTCS B ToM (popMe, B Kakoil OHM JaHbl B TekcTe. Bce 3arosoBku B
COJIEp’)KaHUU HAYMHAIOT C MMPONMUCHOM OYKBbI, TOUKY Ha KOHIIE HE CTaBST.

4. Beeoenue.

JlaHHOMY paszeny CiaeAayeT NpUAaTh YETKUM aHHOTAMOHHBIA XapaKTep.
B HeM umznarator oOuime cooOpaxxeHus 0 COCTOSIHUM U NMEPCHEKTUBAX PAa3BUTHUSA
JAHHOM  OTpacid  NPOMBINUIEHHOCTH.  YETKO  QOopMynHpyrOT:  LEJb
MPOECKTUPOBAHUS U CPEACTBA JOCTUKEHHUS €€, AKTyaJIbHOCTh U HOBU3HY TEMBI,
CBSI3b PEIIAEMbIX B padOTe BOMPOCOB C OOIIMMH 33Ja4aMK pPa3BUTUSI HAPOJHOTO
XO035MCTBA CTPaHbl, YKa3bIBAIOT 3HAUEHUE pa3padaThIBAEMOro 00OpYI0BaHUS U
00OCHOBBIBAIOT 1L1E€JI€CO00PA3HOCTh Pa3padOTKU TEMbI C YYETOM NMPAKTUUYECKUX
WHTEPECOB MPOU3BO/ICTBA.

5. Hasnauenue u obnacms npumeneHus NpoeKxmupyemor MauuHbl.

[TpuBOIAT KpaTKyl0 XapaKTEpPUCTUKY OOJIACTH U YCJIOBUN MPUMEHEHUS
MaIIMHbI, OOUIYI0 XapaKTEepPUCTUKY Liexa (y4acTka, OTJEJCHHUs, YCTAaHOBKH ), AJIs
NPUMEHEHHUs B KOTOPOM Ipe/IHa3HaueHa pa3padbaTbiBaeMasi MallllHa.



6. Texnuueckas xapaxmepucmuxa.

[IpuBOAAT OCHOBHBIE TEXHHUYECKHE XapaKTePUCTUKH MAIIUHBI -
IIPOU3BOAUTENILHOCTh, MOIIHOCTh, YaCTOTY BpAaIlEHUs pabOYUX OPraHoB, PacXoj
AIIEKTPOIHEPTUU, KOIP(PUIIMEHT TOJE3HOTO ACUCTBUA MU JIPyrHe MapaMeTphl,
XapaKTEPHU3YIOLIUE MAIIHUHY.

7.  Onucanue paspabamvieaemol Mawiunbl U Kpamkuii 0030p
CYUWecmayrouux KOHCmpyKyui.

[IpuBoAT JaHHBIE O HAa3HAUEHUM, YCTPOWCTBE M MpPUHLUIE PaOOTHI
paspabarbiBacMoOl MalnHbl. OnucaHue KOHCTPYKIIMH MAlllMHbl U €€ OTAEIbHBIX
3JIEMEHTOB JIal0T C YKa3aHUEM CTaHIapTU30BAHHBIX U HOPMaJIM30BaHHbIX Y3JIOB,
JeTae, npuOOpOB  KOHTPOJISL M PEryJUpOBaHUs  [apaMeTpOB
IIPOU3BOJACTBEHHOr0 Imporecca U T.0. OnucaHue AOHKHO COMPOBOXKAATHCS
CCBUIKAMH Ha COOTBETCTBYIOIUN PUCYHOK B TEKCTE MOSCHUTEIBHOMN 3aIUCKU.

Kpatko paccMarpuBarOT OTEUYECTBEHHBIE M 3apyOEKHbIE KOHCTPYKLUU
0o0OpyJOBaHUsl,  AHAJIOTMYHOIO  pa3pabaTblBAEMOMY,  OINHCHIBAIOT  HX
JIOCTOMHCTBA U HegocTatku. ConepkaHue 0030pa JOKHO MOKAa3bIBaTh YMEHHE
CTYJIEHTa KpPUTUYECKH aHAJU3UpPOBAaTh M3BECTHBIA W3  JIUTEpPATYpPHBIX
VMCTOYHHUKOB MaTepHall.

Ha ocHOBe mpOBEACHHOrO0 aHalIM3a CYLIECTBYIOIIMX KOHCTPYKLHUN
OOOCHOBBIBAIOT BBIOOP KOHCTPYKIIMM U pa3padaTbiBalOT KHHEMATHYECKYIO
CXeMy NpOEKTUpyeMoil cOopouyHOM eauHMIbI (y3Jla MAaIIMHBI, arperara),
HaMEYal0T OCHOBHBIC HAIpPAaBIICHUS €€ YCOBEpIIEHCTBOBaHUA. [lpuBogsT
ONKCaHUE BBIOPAHHON KOHCTPYKIHMHM COOPOYHOM €IUHMIIBI, KOTOPOE JIOJIKHO
COINPOBOXAATHCA CCBHUJIKAMU HAa COOTBETCTBYIOIIMH 4YEpPTEX OOIIEro BHUIA B
rpaduyecKoil 4yacTu paboThI.

OOG0CHOBBIBAIOT BEIOOP KOHCTPYKIMOHHBIX MATEPUAJIOB C YKa3aHUEM HUX
CTOMKOCTH B COOTBETCTBYIOLIMX Cpelax U YCJIOBHSX pEXKHUMA pabOThI
o0opy1oBaHUs.

8. Pacuemnas uacme.

PacuétHas  yacTb  COCTOMT W3  KOHCTPYKTHBHOIO  pacyera,
00OCHOBBIBAIOLIETO pPa3Mepbl BCEX OCHOBHBIX AJIEMEHTOB MPOEKTUPYEMOM
MAaIIMHbI, KHHEMaTHUYECKUX PAcUeTOB M PacdyéToB Ha MPOYHOCTh (KECTKOCTBH)
OCHOBHBIX M HanboJiee HarpyKeHHbIX JeTalleil MallIUHBbI.

[Ipy BBINOJHEHHM PACYETOB MOYKHO 3a/1aBaTbCid HEOOXOAMMBIMU
HEJOCTAIOUIMMH TapaMeTpamMH MpOoJAyKTa U Ipoliecca ero nepepadoTKH, He
YKa3aHHbBIMM B MCXOJHBIX JaHHBIX 3afaHus. OHU BbIOMparoTcs MO0 Ha
OCHOBaHUM MOJIOOHBIX MAPAMETPOB B CMEXKHBIX OTPACIIAX MPOMBIIIJICHHOCTH U3
JUTEPATyPHBIX HCTOYHUKOB.

9. Texnuko-sxoHOMUYeCKOEe 000CHOBANHUE PA3PAOAMBIBAEMOU MAUUHDI.

TexHUKO-7KOHOMHYECKOE 000CHOBaHUE pa3pabaTbiBaeMoi
KOHCTPYKIIMU MAIITMHBI SIBJISCTCS BaKHEUIITUM TPHUHIIUIIOM MPOSKTUPOBAHUS
100011 TEXHOJOTMYECKON MAIIMHBI, TOCKOJIBKY SKOHOMUYECKUH (PaKTOp Urpaet
NEPBOCTENEHHYI0  pojdb B  co3daHud  MammHbl. OCHOBHasg  1eJib



KOHCTPYHpPOBAaHUSI  MPAKTUYECKH BCErJa  3aKI04yaeTcs B IOJYyYEHUH

AKOHOMHYECKOTO 3 deKTa OT IpUMEHEHHS pa3pabaThiBaeMO MAIIMHBI.
OkoHomHuueckast 3(PPEeKTUBHOCTh MAIIUHBI OIEHUBACTCS CIEAYIOIIUMU

OCHOBHBIMU MOKa3aTEeISIMHU: KO3 PUITEHTOM UCIIOJIb30BaHUA,

pPEHTA0ENbHOCTBIO,  AKOHOMUYECKUM  3P(HEeKToM  OT  NPUMEHEHUs U

KOA(PPUITUEHTOM CTOUMOCTH. PaccMOTpUM Ka)IbIil M3 3TUX TMOKa3aTeleH.
KoadduiimeHT ucmnonbp30BaHms MAITAHBI

o
Kypon = —2 a

Her — nim —,
9 9

rae T(b — (paxkTHUECcKOE BpeMs pabOThI MAIIMHBI 3a MEPUO SKCIUTyaTallH; 1, —

Mepuo dKCITyaTanuu; /| — 10JroBeYHOCTh MAIIUHBI.
ITpu xpyrinocyrounoit padore K., = 0,95... 1,0. IIpu onHOCMEHHOH,

IBYXCMEHHOM, TPEXCMEHHOU pabdote coorBeTcTBeHHO Koy = 0,2; 0,4; 0,6. IIpn
ce3oHHOM pabdore K., =0,05...0,1.
PenTabensHOCTH MaNTUHEL

RO
P
rae Q., — moziesHas oTAaya 3a ONpeleieHHbIN nepuoa; P — cymma pacxozoB 3a
ONPEAECICHHBIN NEPUO.

CyMMa pacxo/ioB B OOLIEM CIy4yae CKIIAJbIBAETCA U3 CTOMMOCTH: DH —
sHeprum, M — Marepuana 3arotoBok, I — mHctpymenra, Tp — omnartel Tpyaa
ornepatopoB, To — TeXHHYECKOro oOciyxuBanus, Pm — pemontra, Hk —
HaKJIaJHBIX PacX0/I0B, AM — aMOPTH3AI[MOHHBIX PACX0/I0B

P=3Ou+M+U+Tp+To+Pm+ Hk+ Am.

Benmnunna R pomxna ObiTh Oosbiie enunuiel (R > 1), wmHaue
KOHCTpyHpyemasi MamimHa OyJeT YOBITOYHAa UM CMBICT €€  pa3paboTku
yTpaunBaeTcs.

OxoHoMuueckuit 3pPexT (TrogoBoi 10X0M)

Q=0 -P=0;(1- ]

rne Q. — romoBas Tmosie3Has oOTAada, pyo./rog; P — cymma romoBbIX
HKCILTyaTaIlMOHHBIX PAcX0JI0B, py0./ToO/I.

CyMMapHbIii 3KOHOMUYECKHd 3(@eKT 3a Bechb MEpUOA SKCILTyaTaluu
MAIIIMHBI, PAaBHBIA €€ TOJTOBEUYHOCTH /]

20Q=>0Q,->P, rme >Q;>P - cymmapusie oTmaya wu
HKCILTyaTallMOHHbBIE PACXO/IbI.

AMOpTH3alIMOHHBIE PACXOAbl 3a MEPUOJ AKCIUTyaTalldd pPaBHBI
croumMocTu MamnHbl AM = C. PeMOHTHbIE pacxoabsl PM HE HaxoAsITCS B IPSIMOM
3aBUCUMOCTH OT MPOJOJDKUTEIIBHOCTH PaboThI T(b’ a moje3Has orgada Q, m



9KCILTyaTallMOHHBIC PACXO/Ibl P MMpONOPHUOHAJIBHBI BPCMCHH JKCILIyaTaluu,
IMO9TOMY MOJKHO 3aIlluCaTb

>Q=Ty[Qr ~(Ou+M+ M1 +Tp+To+Hk) |- Pu-C

WIH >Q=1[Q,-(Pu+M+HU+Tp+To+Hk)]|->Pmu—C.

Cpox OKymnaemMoCTH ONpelessieTcss KaK MEPHOJ CIIy>KObl, MpU KOTOPOM
CYMMapHOW SKOHOMUYECKUH 3PPEKT paBeH CTOMMOCTH MAIIUHBI, T. €.

C=To KI/ICH(QT - P)_ Awm;

Am

:CTOK :CTOKKI/ICH.
T(b |
C

cY
KI/ICH T_P_i
oy

HpI/I 9TOM IIPHUHATO, YTO 3aTpaTbl Ha PCEMOHT B TIICPBBIC TOAbI
9KCIITyaTall BECbMAa MaJIbl U IIOOTOMY HC YUHUTBLIBAIOTCS.

KOI)(b(bI/II_[HeHT OKCINIYaTalUOHHBIX PACXOJ0B CCTh OTHOIICHHC CYMMBLI
OKCILTyaTallMOHHBIX PpacXodO0B 3a BCCb IICPHOI pa6OTBI (I[O HCUCPITaHUA
pecypca) MalIuHbI K €¢ CTOUMOCTH

= 2P I[(9H+M+I/I+Tp+TO+HK)+ZPM+C.

C C
Torma cyMMapHBIA SKOHOMHYECKHI 3(P(PEKT 32 BECh CPOK IKCILTyaTalluy
MarmHbl onpenenutest o gopmyne Y Q =J1Q, —kC.

Tox =

KoaddummeHT ctomMocTi MaliHbl C = % -100% = % -100%.

9. 3axnouenue.

Kpatko wuznararor pesyiabTaThl NpPOJCIaHHOW pPabOThl, OTMEUYaIOT
AJIEMEHThl HOBU3HBI W COOCTBEHHOTO TBOPYECTBA CTyJEHTa B pa3paboTke
KOHCTPYKLIMM Yy3Ja MAallMHbL. BBICKa3bIBAIOT CYXICHHUE O MNPAKTHYECKOU
MOJIE3HOCTH PAOOTHI.

10. Cnucok ucnonvsoganuoii 1umepamypbi.

Coucok JOJDKEH COAEpKaTh NMEPEUYEHb MCTOYHHMKOB, MCIIOIb30BAHHBIX
MIpU BBIMOJHEHUM KypcoBOM paboThl. Jluteparypy cieayer pacmoJiarath IO
andaBUTy WIH B MOPSJIKE MOSIBJICHUS CChUIOK B TEKCTE MOSICHUTEIHHOM 3alHUCKHU.

CBeneHuss 00 JIUTEPATypPHBIX HCTOYHUKAX, BKJIIOUCHHBIX B CIIHCOK,
HeoOxoaumo nasath B coorBercTBuu ¢ ' OCT P 7.0.5-2008.

[TosicHuTenpHas 3anucka A0HKHA YA0BIEeTBOPATh TpeboBanusim ECK/I.

3.2. Conep:xxanue u opopMmieHue rpapuuecKoil 4acTu

O06bEM u cocTaB rpaduUecKONl YacTH OMPENEseTCs PYKOBOJIUTEIEM
KypcoBoii paboTel. Kak nmpaBuiio, rpaguieckas 4acTh BKIIOUYALT:



JIucm 1. O61muii Buj pa3pabaTbiBa€MOil KOHCTPYKIIMHA MAaIIHHBbI.

Yeprexx oOmero Buja MAaIMHBI JIOJDKEH ITOJHOCTBIO ITTOKA3hIBATh
KOHCTPYKTUBHOE YCTPOMCTBO MAIIWHBI W TIO3BOJIATH TO OTOMY YEPTEXKY
pa3pabaTheiBaTh COOPOYHBIE UYEPTE)KH OCHOBHBIX Y3JIOB (COOPOYHBIX EIUHUIY)
MAaITUHBI.

B ueptexe oOiero Bujia MalvHbl TPOCTABISAIOT rabapUTHBIE pa3MeEpPhL;
COTPSKEHHBIE pa3Mephl ¢ 0003HAYEHUEM TOCA/IOK; pa3Mepbl C MpeAeTbHBIMU
OTKJIOHEHUSMH, KOTOPBIE [0 KOHCTPYKIIUKA MAIIUHBI IPOBEPSET MpU €€ COOpKE;
pasMepbl  3a30pOB, KOTOpbI€ JIOJDKHBI  yCTaHaBJIMBaTh IpU  COOpKE;
MPUCOCTIUHUTEIbHBIE pa3MEpPbl; KOOPAMHATBHI OCEH KPEIMEXKHBbIX OTBEPCTHH,
JTIMaMETPhl ITUX OTBEPCTUI; OCHOBHBIEC pa3MEPbI, XapaKTEPU3YIOIE MAIIUHY U
T.1. Kpome TOro, mpUBOAST TEXHUYECKHE XAPAKTCPUCTUKH MAIIWHBI H
TEXHUYECKHE TPeOOBAaHUS K MAIIIMHE.

JIucm 2. KuHemaTnyeckas cxeMa IpUBO/Ia MAIlIUHBI.

YepTexx KHHEMATHYECKOW CXEMBI MAIIMHBI JODKCH ITOJTHOCTHIO
MOKa3bIBaTh CTPYKTYpPy TPHUBOJIAa BCEX HCIOJHUTEIBHBIX OPraHOB MAIWHEI,
coJiepkKaTh BCIO HEOOXOIMMYIO0 WH(MOPMAITHIO O MapamMeTpax KHHEMaTHYeCKHX
AJIEMEHTOB TIPUBOJA (HAaYaJbHBIEC TUAMETPhI IIKUBOB, HaYaJbHBIC TUAMETPHI H
[Iard MEMHBIX 3BE3/I0YEK, HadalbHbIC JUAMETPbl U MOJYJIM 3yO4aThIX KOJEC,
NepeIaTOYHOE OTHOIIEHHE PEIyKTOPOB M T.M.), YacTOThl BpaIllEHUA W
YCTaHOBJICHHBIE MOIIIHOCTH JIEKTPOABUTATEIICH.

Jucm 3. OOumii Bujx (COOPOYHBIM YEPTEXK) OCHOBHOM COOpPOYHOM
CIMHUIIBIL.

Yeprexu oOmero Buaa COOpPOYHOW E€IUHUIIBI JIOJDKHBI TOJHOCTBIO
MOKa3bIBaTh KOHCTPYKTUBHOE YCTPOWCTBO COOPOYHOW CIWHHWIIBI, MECTa
COMpsHKEHUS JeTajel U MO3BOJIATh MO0 3TOMY YEpPTEXKY pa3zpadaThiBaTh padbouune
YEPTEKHU JICTATIEH.

B deprexe cOOpoUHON €AMHUIIBI MPOCTABISIIOT TaOApUTHBIC pa3MEpHI:
COTIPSDKEHHBIE pa3Mephbl ¢ 0003HAYCHHEM TOCANIOK; Pa3Mephbl C MpeaeTbHBIMH
OTKJIOHCHUSIMH, KOTOPBIE 110 KOHCTPYKITUU COOPOYHON €AMHUITBI TPOBEPSIET TPU
ee cOOpKe; pasMepbl 3a30pOB, KOTOPBIC JOJDKHBI yCTaHABIMBATH NPH COOPKE;
MPUCOCIMHUTEILHBIE pa3MeEpPbl; KOOPJAMHATHI OCEH KPEMexKHBIX OTBEPCTHIA,
TUAMETpPhl  OTUX  OTBEPCTUH; OCHOBHBIC pa3MeEphbl, XapaKTEPHU3YIOUIUE
COOpPOUHYIO EIWHMIYY WIM € TJaBHbIE [eTald, HalpUMEpP, MEXKOCEBBIC
PACCTOSIHUS C IOMyCKA€MbIMU OTKJIOHCHUSIMH | T.II.

B uyeprexxe cOOpOYHON €OUHUIIBI TPUBOASAT TaKKe CICAYIOIINE
CBEJICHUS: YKa3aHUS 10 JIOMOJIHUTEILHON 00paboTKe neTaneit mpu ux cOOpkKe;
yKa3aHus O KpaWHUX (TPEIeTbHBIX) IOJIOKCHUAX ABMKYIIUXCS JJICMEHTOB
MEXaHU3MOB (pBIYaroB, MOJI3YHOB U T.II.); YKa3aHUS O Ha3HAYCHUU PYKOSATOK U
npuOOpOB I yOpaBJICHHWs ~ pabOTOM  MEXaHWU3MOB;,  TEXHHUYECKas
XapaKTEPUCTHKA COOPOYHOW CAMHMITY; TEXHHYCCKHE TPeOOBAHHMS K TOTOBOH
cOOpPOYHOI eUHUIIE: TJIABHOCTh X0/1a, OECIITYMHOCTh, TOYHOCTh PACITOJIOKCHUS
COIPSTAEMBIX JIE€TAJICU U T.II.
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1. CoBpemMeHHbIE TEXHOJIOTUU IMOJIYYEHUsI U NEepepadOTKU MOJIUMEPHBIX
¥ KOMIIO3MIIMOHHBIX MaTepuajoB: yudeOHoe mocobue / B.E. lampirun, I'.C.
baponun, B.II. Tapos, /1.O. 3aBpaxun. — Tamb6oB: Wzn-so ®I'bOY BIIO
«TI'TY»,2012. — 180 c. ISBN 978-5-8265-1141-1.

2. OCHOBBI MEXaHUKH, MPOEKTHUPOBAHUS W TEXHOJOTUU H3TOTOBIICHHMS
U3JIETTUN U3 CIIOMCTBHIX KOMITIO3UIIMOHHBIX MaTepuanoB: y4e0. nmocobue / FO. C.
[TepBymmn, B. C. XKepnakos; Ydumck. roc. aBuai. TexH. yH-T. Yda. 2008. —
303c.

3. TexHonmoruyeckue MPOIECCHl  MPOU3BOJCTBA  AIPOKOCMUYECKUX
KOHCTPYKITUH M3 KOMITO3UIIMOHHBIX MAaTE€pPHAIOB: JTAOOPATOPHBIN MPAKTHKYM /
I0.A. BamyxkoB, T.A. Murpomkuna. — Camapa: HM3a-80 Camapckoro
yHuBepcuteta, 2016. — 76 c.: mn. ISBN 978-5-7883-1100-5
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[Iporacos, B.B. bonotun [u ap.]; nmox pea. Bacunsera B.B. n TapHomonasckoro
M.P. — M.: Maumnoctpoenue, 1990. — 512 c.

5. bacor H.M., KazaukoB [0.B., JliobaproBuu B.A. Pacuer wu
KOHCTpYHpOBaHUE OOOpyJOBaHHUS [UJIi TMPOU3BOJCTBA U  IMEepepabOTKH
NoJIUMEPHBIX MaTepuanioB. M.: Xumus, 1986. 488 c.

6. bymyes B.B. IlpakTuka KOHCTpyHUpOBaHHS MAIIWMH: CIPABOYHUK.
M.: Mammnoctpoenue, 2006. 448 c.

7. WoxannaGep ®. JIutbeBble MamuHbl. CIPaBOYHOE PYKOBOJCTBO.
[lepeBon c¢ anrn. moxa pen. KamunueBa D.JI. Cankt-IletepOypr: Ilpodeccus,
2010. 432 c.

8. KoMmbroTepHbIe TEXHOJIOTHH TIPH TPOCKTUPOBAHUH M KCILTyaTaIluu
TEXHOJIOTUYECKOro o0opyaoBaHus: yued. mocodue st By3oB / I'.B. AnekceeB
[u 1p.]. 2-e uzn., ucnp. u gomn. CII6.: TUOP/L, 2006. 296 c.

9. KoncTpynpoBaHME W pacyeT MaIldH XWMHUYECKHX IPOU3BOJCTB /
I0.A. TI'ypeBnu, N.H. Kapaces, 2.0. Konbman-UBanos u ap. llox pea. 2.0.
Konbsman-MBanosa. M.: Mammnoctpoenue, 1986. 408 c.

10. Komxkwun JI.H. PoropHbie u poTOpHO-KOHBEHEPHBIC JTUHUU. 3-€ U3,
nepepad. u gom., M.: Mamunoctpoenue, 1991. 400 c.

11. CropaBoYyHHMK 1O TEXHOJOTUW wu3aenuii u3 miactmace / [.B.
Caranaes, B.B. Abpamos u np. [lox pex. I'.B. Caranaesa, B.B. A6pamona, B.H.
Kynesnesa, C.B. BnacoBa. M.: Xumus, 2000. 424 c.

12. CopaBOYHHMK MO TPOCKTUPOBAHUIO OCHACTKH ISl TepepaboTKH
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Mammnoctpoenue, 1986. 400 c.
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