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B y4e0HO-MeTOMMYECKOM IMOCOOMH TI0 BBITIOJHEHHIO KYpCOBOTO IPOCKTA IO
auciuIiuinHe  « TeXHoornueckoe OoO0OpYyIOBAaHUE IHINEBBIX IPOU3BOJCTB MAaJbIX
HOPEINPHUATHITY TPEJACTABICHBl Y4eOHO-METOIUYCCKUE MaTepHalbl W OTPaKCHBI
PEKOMEHJIAIIUY JIJIS BBITIOJHEHUS KYPCOBOT'O MPOCKTA CTYJICHTAMH OYHOW M 3a0YHOM
dhopMbI OOyUCHUS.

Tab6ma. 1, circok T, — 12 HanMEeHOBaHUH

VY4eOHOe mocoOue pacCMOTPEHO U PEKOMEHJ0BAHO K OMyOJIMKOBaHUIO Kade-
PO MHXKMHUPUHTA TEXHOJIOTHYECKOTO o0opyaoBanus 18 sHBaps 2022 r., MPOTOKOI
Ne 1

VY4eOHO-MeTOINYECKOEe MOCOOHE MO BHIMOIHEHUIO KypPCOBOIO MPOEKTA MO U C-
nuiuinHe «TexHonornyeckoe 00OpyI0BaHHE MUILEBBIX MPOU3BOJCTB MAJBIX Hpe.-
MPUATUI» PEKOMEHIOBAHO K M3aHUIO0 B KaYECTBE JIOKAJIBHOI'O 3JIEKTPOHHOIO METO-
JUYECKOTO MaTepHuajia METOJINYECKOW KOMUCCUEW MHCTUTYTa arpOMH)KEHEPUU U MU-
mebix cucteM PI'bOY BO «KanmHUHrpaackuil rocyIapCTBEHHBIA TEXHUYECKHM
yHuBepcuteT» 1 Mapra 2022 r., mpotokon Ne 2
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BBenenue

CTymeHTsl MTOJDKHBI TPUOOpETaTh Pa3HOCTOPOHHUE U TIyOOKHE HAy4dHO-
TEXHUYECKUE 3HAHHS U TOTOBUTHCA K CAMOCTOSITEIBHOMY M TBOPUYECKOMY PEIICHUIO
WHXXEHEPHBIX 3a/1a4. OJTHUM U3 aKTUBHBIX METOJIOB Pa3BUTHS TBOPUYECKUX CIIOCOOHO-
CTEU CTYAEHTOB SIBJISIETCS KypCOBOE MPOECKTUPOBAHUE, 11€JIh KOTOPOTO — BBHITIOJTHEHUE
CIEAYIOIINX 3a]1a4:

1) 3akperuieHHe U yTriTyOJeHUE TIOJMYyYSHHBIX 3HAHUN ITyTEM HCIIOIb30BaHUS UX
JUIS1 PELICHUSI KOHKPETHBIX MHKEHEPHBIX 3a/1a4;

2) Hay4duTh CTY/ACHTA IOJIb30BAThCS CICIHAIBHON JMTEPaTypold W APYTHMHU
TEXHUYECKUMH MaTepuajlaMH, BKIIOUYAIOIIMMHU B Ce0sl CTaHAapThl, CIPAaBOYHUKH, TH-
MOBBIE IPOEKTHI;

3) pa3BHUTh TBOPYECKYIO HHHUIIMATUBY CTYJECHTOB P CAMOCTOSATEIIHHOM pellie-
HHUU MOCTABJIEHHBIX MEPE HUM 3a7a4 U CTPEMJIEHHUE K MTOMCKAM OPUTHHAJIBHBIX pe-
IICHU;

4) pa3BUTh Y CTYJACHTOB HaBBIKA CHUCTEMATHYCCKOTO, TEXHHUYECKH W JIUTEpa-
TYpPHO TPaMOTHOTO M3JI0KEHUSI 1 0OOCHOBAHUS MPUHATHIX UMHU PACYETHBIX TEXHUYE-
CKMX PELICHUH U T. II.

KypcoBoii npoekT mo aucruiinHe « TexHogornueckoe 000py0BaHUE TTHIIEC-
BBIX MIPOU3BOJICTB MAJIBIX MPEANPUITHID» GOPMHUPYET Y 00YyJAIOIIUXCS CIIOCOOHOCTh
MPUHUMATh y4acTue B paboTax Mo pacyeTy U MPOCKTUPOBAHUIO MAIIIMH U allapaToB
MUIIEBBIX TPOU3BOACTB MaJIbIX IPEATPUATHH.

[{enbr0 BBITIOJIHEHUSI KYPCOBOTO IPOEKTA SIBIsSETCS (OpMHUPOBaHUE 3HAHUMH,
YMEHUM ¥ HaBBIKOB B 00JIACTH MTPOCKTUPOBAHUS MAIIMH U alllapaToB IMHIIEBLIX TPO-
W3BOJICTB MAJIBIX MPEAITPUITHI.

3a1aun U3y4eHUs TUCUUTIINHBIL:

- OCBOEHHE METOJIOB PAcCUYeTOB OOOpPYAOBAHHUS MHUIIEBBIX TEXHOJIOTHYECKUX
JIMHUW MAJIBIX MPEANPHUSITHN;

- ¢hopMUpOBaHNE HABBIKOB B HMCITOJI30BAHUM HOPMATHUBHBIX JOKYMEHTOB IO
KOHCTPYHUPOBAHUIO MUIIEBOTO TEXHOJOTUUECKOTO O0OpPYI0BaHUSI MaJIbIX MPEIPHUsi-
THH,

- (opMupoBaHHE 3HAHWUU KOHCTPYKIMI COBPEMEHHOTO TEXHOJOTHUYECKOTO
000py1I0BaHUS MAJIBIX TIPEAPUITHI.

B pesynbrare u3ydeHus: TUCUUIUIMHBI CTYAEHT JOJDKEH:

3HATh:

- METOAMKY pacyeTa MalllMH U annapaToB TEXHOJOTMYECKOMN JIMHUU ISl MAJIO-
IO THIIEBOTO MPEAPUATHS;

- OCHOBHBIE IPABUJIA KOHCTPYMPOBAHHS MAallMH W allapaToB TEXHOJOTHUYE-
CKUX JIMHUW MaJIbIX NPEATPHUITHH;



YMETb:
- II0JIb30BATbCS METOAUMYECKMMH W HOPMATUBHBIMH MAaTE€pHUAIaMH, TEXHUYE-

CKHMMH YCJIOBHSIMH M CTaHAApTaMH MPHU MPOSKTUPOBAHUU U pacdyeTe 000pyAOBaHNUS;
BIIAJICTh:
- HaBBIKAMM ITPOCKTUPOBAHMS MAIIMH M aIllapaTOB TEXHOJIOTMYECKUX JIMHUMA
MaJIBIX MPEINPUATHIN.

1 Iopsiiok pa3padoTKH KypCOBOT0 MPOEKTA

KypcoBoli MpoekT sBIseTCsI COBOKYITHOCTBIO TEXHUUYECKUX PACUETOB, YepTe-
ket u cnerudukanuii. [lpoext qomxeH ObITh KOMIUIEKCHBIM, @ BCE YAaCTH €ro yBsi3a-
HBI MEX Ty co00M. 3amaueii, CTOSIIEH nepes] CTyICHTOM, SIBIIICTCS pacueT BEIOpPaHHO-
ro TEXHOJIOTUYECKOT0 000pyAOBaHUs U pa3paboTKa uyepTexa ero oduero Buaa. XKe-
JaTeNbHO, YTOOBI 000pYO0BaHUE, BBHIOpAHHOE JII KypCOBOTO IMPOEKTAa, BXOJUJIO B
JaJTbHENIIEM B COCTAB TEXHOJIOTUYECKOW JIMHUHA B COOTBETCTBUU C TEMOM BBIITYCK-
HOM KBanu(UKAIIMOHHOW pabOThl, KOTOPHIA CTYJAEHT OYAET BBHIMOJHATH BIOCIHE-
CTBUH.

KypcoBoii mpoekT mpeaycMaTpuBaeT pacyeT BHIOPAHHOTO TEXHOJIOTHYECKOTO
o0opyZoBaHusl M pa3pabOTKy depTeka ero obmiero Buaa. KoHkpeTHas CyHIHOCTbH
(Tema mpoekTa) onpeaeseTcs NPernogaBaTeaeM o COrlIaCOBaHUIO CO CTYJIEHTOM.

[IpuMepHbIE TEMBI KYpCOBOI'O MPOEKTa MPUBECHBI HUXKE:

MoeuHast MalHa Jyisi TMAPOOUOHTOB.
MarinuHa 11t COpTUPOBKH MEJIKOU PHIOKI.
Pri6opasnenounas MaimHa 171t MIPOU3BOJICTBA (uUJe.
YemyecbemMHas MalldHa.

MamuHa a1 00€3rJ1aBIMBaHUS PHIObI.
Kytrep.

Bomuok.

Cwmecurens.

Ipecc.

Cemnaparop.

. Ho3zarop.

Ha6uBounas mammuna (turna MUHA).

. ABTOKJIaB.
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CKOpOMOpPO3WUIIbHBIN ammapar.
. ApiMoreneparop.

YcTaHOBKa 711 KOITYEHUS.

. YCTaHOBKa JUIs CYILKH.

. Hedpoctep.

dpusep.

e T e
© o N o Ul



20. bnanmmpoBaTens.

21. 3akaTouyHas MalIuHa.

22. Conenosarop.

23. Tecromenurens.

24. TecTOOKpYTJIUTEIIb.

25. TectoMmecuibHAs MalIiHA.

26. DxcTpyaep.

CTyIleHT TIO0 COTTIAaCOBAHHUIO C MPETOoaBaTeIeM MOXKET MPEITIOKUTH CBOIO TEMY
KypCOBOTO MPOEKTA.

2 llpaBuia opopmiieHHsI KypcOBOIO MPOEKTA

KypcoBoii mpoeKT COCTOUT W3 MOSICHUTEIBHON 3amucku o0beMoM 15-25 c. u
rpaduuecKoi 4acTu B KOJIMYECTBE OJTHOTO JicTa popmarta Al.

IHosicHUTeIbHAA 3aNIMCKA

[losicHuTenpbHast 3amUCKa KypCOBOTO IPOEKTA BBIMNOJHIETCS B Iporpamme
«Word» Ha oJTHOW CTOPOHE JIUCTA CTaHaapTHOTO pazmepa 210x297 mm. JIuct KoimkeH
HMMETb TOJIA: C JIEBOU cTopoHbl 30, cripaBa, cBepXy U cHU3Y — 20 MMm.

Tekct nomkeH ObiTh oTnedatan mpudToMm Times New Roman, pasmep 14;
MEXCTPOUYHBIM HMHTEpBaJl — MOJYTOPHBINA; ad3al COMpoBOXKIAaeTcss orcrynom 1,27;
BBIPABHUBAHUE TEKCTA MO IIHPUHE; ABTOMATUYECKUI TIEPEHOC CIIOB; aBTOMATHYECKAs
BCTaBKa Tabiuil. Bce cTpaHUIbl, KpoMe TEPBOM, HYMEPYIOTCS B MPaBOM HIKHEM
VY.

CopeprkaHue ¢ IEpeUYHEM BCEX Pa3/esioB U MOAPA3/EIOB U X PACHOJIOKEHHE
10 CTPaHULIaM [TOMENIAeTCsl B Havyalle MPOEKTa MOoCcie TUTYJIbHOTO JIUCTA.

Paznensr u nmonpasaensl HyMepyroTcs udpaMu, HampuMep Mmoapasaen 3 BTO-
poro pazjaena o0o3Hauvaercs 2.3, a MyHKT NEPBBIA Mojpaszena 3 BTOPOTo paszziena —
2.3.1 u 1. 1. He HymepyeTcsi BBEJICHHE, 3aKIIOYEHNE U CIIUCOK MCIIOJIb30BAHHBIX JIH-
TepaTypHBIX UCTOYHUKOB.

Ccpbulka Ha MCMOJIb30BAHHBIN JIUTEPATYPHBI UCTOYHUK B TEKCTE MOSICHUTEb-
HOM 3amucku obsi3aTenbHa U 0hOpMIIIETCS B KBAAPATHBIX CKOOKaX ¢ yKa3aHUEM IIO-
PAIKOBOIO HOMEPA, COOTBETCTBYIOLIETO MOJOKEHHUIO 3TOT0 HCTOYHUKA B CIIMCKE HC-
MOJIb30BAaHHOM JHTEepaTypbl. MCronb30BaHHbIE UCTOYHUKHM CJEAYET pacrnojiaraTh B
CIIUCKE JIUTEpaTyphbl B asipaBUTHOM nopsiake. VMcnonb3oBaHne HCTOYHUKOB 0€3 CChI-
JIOK Ha HUX He Jnomyckaercs. [Ipumepsr 6ubnmnorpaduaeckoro onucanus JIUTepaTyp-
HBIX UICTOYHHKOB WJIM JJOKYMEHTOB JIaHbI B MPUIIOKEHUU 1.

Bce mmoctpanuu (cxembl, TpaduKu) HA3bIBAIOTCS PUCYHKAMU M HYMEPYIOTCS
MOCJIEIOBATEIbHO apaOCKUMK LU(ppaMu B Tpejaesiax BCEro KypCOBOIO IMPOEKTa,
HaIlpyuMep PUCYHOK 3, pUCYHOK 4 U T. 1.



[Tpu ccpiTkax Ha WUIIOCTPALMU CIEAyeT MHUcaTh «...Ha pucyHke 8». Ha Bce
WJUTFOCTPAIIMH JTOJKHBI OBITH CCBUTKH B TEKCTE.

Wnmoctpanuu npu He0OXOIUMOCTA MOTYT UMETh HaUMEHOBAaHUE U TOSICHH-
TeJbHBbIE JIaHHbIE (MOJPUCYHOUHBIC MOAMKUCH, MOAPUCYHOUHBIH TekcT). CokpallleH-
HOE pucC. (HOMEp PHCYHKA) U €ro HaMMEHOBAHHE MOMEIIAI0T CUMMETPUYHO MO pH-
CYHKOM TIIOCJI€ TOSICHUTENBHBIX MOAMNucei. TOUuKy B KOHIIE Ha3BaHUSA PUCYHKA HE
CTaBAT. Eciii pUCYHOK HE MOMENIAETCsl Ha OJTHOM CTPaHULE, MOXHO MEPEHOCHUTH €ro
Ha JIPyTHUE CTPAHUIIBI.

[Mudposoit maTepuan opopmisiercs B Bujie Tadbuuil. Tabnuiibl HyMEepyroTCs TaKk
e, KaK PUCYHKH B MpeJenax BCEro KypcoBoro npoekra uudpamu. Tabnuily cieayer
pacnoJiaraTh HEMOCPEACTBEHHO MOCJE TEKCTa, B KOTOPOM OHa YIOMHHAETCs BIEp-
Bbl€, WU Ha cieayroniel crpanuie. Ecnu Tabnuia He moMeniaeTcsi Ha OAHOM cTpa-
HUIIE, TO Ha MOCJEAYIOIIMX CTPAHUIIAX B MMPABOM BepxHeM yriy numietcs «[Ipomor-
KEeHHe Tablq. ....», a Ha nocieAaHen crpanuue «OkoH4YaHue Tabi. ...». 3aroJIOBKU
Ta0IUIL JOJHKHBI ObITh €AMHOOOPA3HBL: JIMOO C 3arojioBKaMu, 1100 HeT. Ecnu manka
TaONUIBI IPU €€ MPOJOHKEHUH HE MOBTOPSETCS, CIAEAYET yKa3blBaTh HOMeEpa rpad.
Ha Bce TaGauisl KypcoBOro MpOEKTa JIOJKHBI ObITh CCHUIKU B TekcTe. OOpasell Tu-
TYJIBHOTO JIUCTA TOSICHUTEIHHON 3aMUCKU JaH B MPUIIOKEHHUH 2.

O003HaueHNEe MOSCHUTENIBHOM 3aMCKHU CIEAYIOIIEE:

KI1.32.15.03.02.2 II3 — mosicHUTEIbHAs 3aIKCKa;

rae 32 — momep kadeapsr [IXM; 15.03.02 — HanpaBieHne MOATOTOBKH; 2 —
nocyenHss nudpa roja BeIMONIHEHUS poekTa; [13 — moscHuTenbHas 3anucka.

I'padpuueckast yacrp

['padmyeckas 4acTb KypcOBOIO MPOEKTa COCTOMT U3 OJHOTO uepTeka, o0s3a-
TEIHHO BBIMIOJIHAEMOTO C UCIOJIB30BaHUEM IpapruecKoil KOMITBIOTEPHOW Mporpam-
Mbl «Autocad» nHa mucre hopmata Al. ConeprkaHue rpaduyeckoil YacTH COrIacOBbI-
BAETCs C MPENOJIaBaTEIIEM.

O0o03HaueHMs YepTexka Cieayrolee:

KI1.32.15.03.02.2 BO — uepTex MaImHsbI (anmnapara) BUa OOIIni;

rae 32 — nomep kadeapst UTO; 15.03.02 — nanpaBneHue noAroToBKy; 2 — Mo-
cienHss nudpa roja BeIMONIHEHU poekTa; [1 — minan nexa.

3 Opranu3anusi padoThbl Ha/l KypPCOBBIM NPOEKTOM

KypcoBoii mpoeKT SBISIETCSI CaMOCTOSITEIbHON paboTON CTyneHTa. Bee TexHu-
YECKHE U TEXHOJOTMYECKUE PEUICHUS, 3aKIaJbIBAEMbIE B IPOEKT, IPUHUMAKOTCA CTY-
JEHTOM CaMOCTOSITeNIbHO. B 3agaum mpenopaBarenss BXOAUT KOHTPOJIb HAJl XOJIOM
BBINOJIHEHUS KYPCOBOT'O MPOEKTA, KOHCYJIHTUPOBAHUE 110 TPUHUMAEMBIM CTYAECHTOM
TEXHUYECKUM U TEXHOJIOTUYECKUM PENICHUSIM U YTBEPKICHHUE UX.
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CTpyKkTypa KypCcOBOIo MpoeKTa

KypcoBo# MPOEKT COCTOUT U3 CIEAYIOIIMX PA3IEIIOB:

AHHOTaIUS

Conepxanue

BBenenue

1. Onucanue TEXHOJOTMYECKON JTUHUM, B KOTOPOM YCTaHABIMBAETCA BHIOpaH-
HOe oOopyaoBanue. Onucanre paboThl 000PYAOBaHHUS.

2. Pacuer 000opyaoBaHus.

3aKIIIOueHUE

CocraB ueprexeit rpaguueckoil 4acTu KypcoBOTO MPOEKTa:

1. Yeprex 00111€T0 BU1a 000PYAOBAHUS.

[Tocne BpIOOpa TEMbI, CTYIEHT CaMOCTOSITENILHO MOAOUPAET JUTEPaTypy, HC-
M0JIb3YS NPEAMETHbIE KaTajaoru, oubnuorpaduyeckue CipaBoOYHUKH, yueOHbIE 11OCO-
Ousi, CpaBOYHUKU, HOPMATHUBHBIC JOKYMEHTHI, MOHOTpapuu, COOPHUKU HAYYHBIX
TPYJIOB, )KypHaJIbHbIE CTaTbU, UHTEPHET U JP.

Bsenenue
Bo BBeneHuu naercs KpaTKoe ONMUCAaHUE HAa3HAYEHHS 00OPY/IOBaHUSA, €r0 OC-
HOBHBIC XapakTtepuctuku. O0bem 1-2 nucra.

OnucaHue TEXHOJOTHYE€CKO JUHIU, B KOTOPOil yCTaHABJIMBAaETCSA
BbIOpaHHOE 000pyA0BaHHE
B 3tom paszzpene naetcst KpaTKkoe ONMCaHUE TEXHOJIOTMUYECKOH JIMHUHU, B COCTaB
KoTOopoil BXxoauT obopyaoBanue. CoctaB obopynoBaHus JuHMUU. JlaeTcs omucaHue
paboThl BEIOpAaHHOTO 000PYAOBaHMUS.

Pacuer o0opynoBanust

B 3aBuCcHMOCTH OT BH/Ia TEXHOJIOTUYECKOTO 000PYAOBAHUS BBIINOIHIETCS TEX-
HOJIOTMYECKHUH pacyeT, MOocie Yero MOKET ObITh OCYLIECTBIEH KUHEMATUYECKUH, CH-
JIOBOM, TEIMJIOBOM (XOJOAUIIBHBIN) WIIM TUAPABINYECKUNA PACUETHI.

OCHOBHO 1EIBI0 TEXHOJOIMYECKOTO pacuera SBISETCS OIpenesieHue
UCXOAHBIX  MApaMeTpoB, HEOOXOAWMBIX TMPU  BBINOJIHEHUH  TIpaduuecKoi
KOHCTPYKTOPCKON MPOPadOTKH MPOEKTUPYEMOTO 00BEKTa, a TAKXKE AJI MPOBEACHHUS
MOCJENYIOUMX  CIEeHMAbHBIX  pPacyeToB  €ro  OTHCJNbHBIX  DJIEMEHTOB
(KMHEMAaTUYEeCKOro, pacuyeTa Ha MPOYHOCTh U T. 11.).

3amaun, peuraeMble MPH MPOBEICHUH TEXHOJIOTHYECKOTO pacyeTa, OOBIYHO
CBOJSTCS K OIPEACIIEHUIO OCHOBHBIX TEXHOJIOTHYECKUX KOHCTPYKTUBHBIX, CHJIOBBIX,
KMHEMaTUYECKUX U IHEPreTHUYECKUX (PaKTOpOB, HEOOXOIMMBIX Ha HaYaJIbLHOM 3Tarle
MPOCKTUPOBAHUS U  SBIAIOMIMXCS OCHOBOM JUIsl TOCJIEAYIOIIErO MPOBEACHUS



KOHCTPYKTOPCKMX M pacyeTHbIX pabOT MO CO3JaHUIO0 arperara, MAaIlUHbl WU
YCTPOMCTBA ONPEIEIEHHOTO TEXHOJIOTHYECKOTO HA3HAYEHUS.

Pe3ynbTarhl TEXHOJIOTMYECKOTO pacueTa JaroT BO3MOXKHOCTh 000CHOBATH MPH-
MEHEHHE B MPOMBIIUICHHOCTH arperara, MalluHbl, YCTPOWCTBA WK ammapara. [Ipu
ATOM TMpPEeAyCMaTpPUBAIOT MPUMEHEHUE HauOoJiee WHTECHCUBHBIX TEXHOJOTUYECKUX
IIPOLIECCOB.

[Ipy KOMIOHOBKE arperarta, MallWHbI BBIOMPAIOT ONTUMAJIBHBIA BapUaHT
TEXHOJIOTUYECKOT0 Mpolecca, TPAHCIOPTHBIE M MEPErpyKaroliue YCTPOMCTBaA,
IUTAaHUPOBKY U T. A. Bce 3TU BOMPOCH! pelialoT Tak, 4TOObI MPU COOJIIOJCHUHN BCEX
TpeOOBaHMUI K KaueCTBY MPOIYKIHUU OOOPYJOBAaHUE MMEJO BBICOKHE KOHCTPYKTHB-
HbIE TEXHUKO-3KOHOMUYECKHE MTOKA3aTEIH.

IIpousBoguteabHocTb. OCHOBHOW XapaKTEpUCTHKONM pabOTHl arperara,
MaIllMHbl WM YCTPOICTBA SBISIETCS UX MPOU3BOAMUTENBHOCTb, IOJ KOTOPOM
MOHMMAIOT KOJIMYECTBO (MacCOBOE, 00bEMHOE, IITYYHOE) MPOTYKIIUH, IOJYYEHHOE B
eAUHUIy BpeMeHH. [Ipu BBINOJHEHMH KypCOBOTO MPOEKTAa 3Ta 3ajiaya MpuoOpeTaeT
0c000 BaXHOE 3HAYEHUE, TaK KaK B IAaHHOM CIIy4ae CTYAEHT UMEET JIEJI0 C pealIbHON
TEMOH, 3aJaHUEM KOTOPOM SBISETCS KOHKpETHas pa3paboTka OObEKTa WM €ro
MozaepHuzanus. Kak mpaBuiio, 3TOT OOBEKT — COCTaBHAs 4YacTh OIPEACICHHOTO
MPOU3BOJCTBEHHOTO IIMKJIA M BBIMOJIHSIET KOHKPETHYIO (YHKIHMIO B 0OIIeM
TEXHOJIOTHYECKOM Tporecce. [Ipy 3TOM NpoeKTHpyeMblii OOBEKT, Kak IpaBuio,
TECHO CBSI3aH TE€XHOJOTMYECKH WIM KMHEMAaTHYECKU C APYTHUM 00O0PYIOBaHHUEM U HX
oluiee B3aUMOJACHCTBUE MO3BOJSET MPOU3BOJUTH KAYECTBEHHYIO NPOAYKLIHIO B
3aaHHOM KonudecTBe. CreayeT TIIATENbHO pPacCMOTPETh TEXHOJOTHYECKUN
MPOLECC, peaTu3yeMblil MPOEKTUPYEMBIM OOBEKTOM, U OINPEACIUTh BO3MOXKHbBIE
MOTEpU MPOAYKUUHU (OTXOIbI, Opak W T. 1.), a TaKKe MOTEPU BPEMEHH, KOTOPHIE B
peanbHOM NPOU3BOJICTBE HEM30€KHBI HM3-3a MPOCTOEB OOOPYIOBaHHUS BO BpeMs
OCMOTpA, YUCTKH, PEMOHTA U T. 1., Iepeb0oeB B Mojaue HEKOHIUIIMOHHOTO ChIPbS,
nory(haOpuKaToB, OpPraHU3AIMOHHBIX TIPOCTOEB U ApYTruX npuyuH. CrieqoBaTeNbHO,
MIPOU3BOAUTENILHOCTh MPOEKTUPYEMOT0 OOBEKTa JOJIKHA OBITh BbILIE (PAKTUUECKON
(HOMHMHAJIBHOM) TIPOU3BOJAUTEILHOCTH TOTOYHOU JIMHUU, T/I€ YCTAaHABIUBAETCS 3TOT
OOBEKT.

Ecaiu He yuecTb NpuU MPOEKTHPOBAHUM HSKCILTyaTAllMOHHBIE TOTEPH, TO
3aJlaHHasE BBIPA0OTKA TPOJYKIIMM HA TOM TMPOU3BOJICTBEHHOM Yy4YacTKe, TJIe
YCTAHABJIMBACTCSI MPOCKTUPYEMBIM OOBEKT, (aKTHYECKH HEe OyIeT IOCTUTHYTA.
Takum 00pa3om, MPOU3BOAUTENHLHOCTh I, HA KOTOPYIO NOJKEH OBITh paccyuTaH
MPOEKTUPYEMBI 0OBEKT, ONPEACIIAIOT CIASAYIOIINM 00pa3oM:

= (G + ZGH)/T — 2T, (1)
rae G — TpeGyeMoe KOIMHIecTBO mpoayKuuu (kr, M°, wt.); ¥ G,— cymMMa BO3-
MOJKHBIX TIOTEpPb (KT, M°, IIIT.); T — BPEMsI BbLIAUM MPOIYKIUHU (C, MUH, 9); Y T, — IKC-
IJTyaTallMOHHbIE TOTEPU BPEMEHH (C, MHH, 4).
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Bosee mopoOHO 3TOT BOIIPOC paccMOTpeH B padore [4].

Tak, B camoM 0OIeM BHUJE PACCUYUTHIBAIOT MPOU3BOAUTEIBLHOCTH JIFOOOTO
obopynoBaHus, Oyab TO TIOTOYHAS JIMHWAS WA TPOU3BOACTBEHHBIN YyYacTOK,
OTJeNbHAs MalllMHa WM 4YacTh €€, T. €. JI00OW MPOCKTHPYEeMBIH OOBEKT
IPOU3BOACTBCHHOTO Ha3HA4YCHUs. HeBa)XKHO B TaHHOM CIIydae TakXe U TO, SIBISICTCS
U TIPOCKTHUPYEeMOe OOBEKTOM HENPEPHIBHOTO WM TIEPHOIUIECKOTO JCHCTBUA,
o0OpabaTpIBaeT MPOAYKIIMIO B BUJIE CIUTONTHOW MAacChl WIIH JI03aMHU, TTOIITYYHO.

[TomyueHHass TPOW3BOIUTEILHOCTD SIBJISCTCS WCXOJHOW JUIS pacdera Bcex
OCTAJIbHBIX HEOOXOJUMBIX MapaMeTpPOB MPOEKTUpyeMoro oobekTa. OHa ompenensieT
KaK pa3Mepbl caMoro oOBEKTa, TaK M OTIEIBHBIX €ro JacTed, pabounx 0OBHEMOB,
HAKOMUTEIbHBIX WJIM AKTHBHBIX €MKOCTEH, rabaputhbl, GopMy H pexuM pabOTHI
pabouynx OpraHoB W JeTajeld WX MpUBoJa U MHoroe apyroe. Kpome Ttoro, ot
BEJIMYUHBI TMPOU3BOAUTEIILHOCTH 3aBUCSAT KUHEMATHUYECKHE M CUJIOBBIE XapakTe-
PUCTUKU MPUBOJHBIX MEXAHU3MOB, a TAKXKE BETUYHMHBI MOTpedasieMoit sHepruu. Ot
MPaBUJILHOTO HAXOXKIEHWS YKa3aHHBIX TIapaMeTPOB B  OCHOBHOM  3aBHCHT
paboTOCIOCOOHOCTh ~ MPOEKTUPYEMOW  KOHCTPYKIUHM, €€  HaJeKHOCTh U
JOJTOBEYHOCTb.

OnpenesneHne 0CHOBHBIX KOHCTPYKTHBHBIX IAPaMeTPOB 000py10BaHUS

OnpeneneHue OCHOBHBIX KOHCTPYKTHMBHBIX MapaMeTPOB MPOEKTUPYEMOIO
0o0beKTa (BMECTUMOCTH, €MKOCTH, padouyux OOBEMOB, pPa3MEPOB OTAEIBbHBIX
AJIEMEHTOB KOHCTPYKIUH U T. JI.) B 3HAUUTEIbHON CTENEHH 3aBUCAT OT MPHUHIIMIIA €T0
paboThl: sBISETCS JIM OOBEKT MAIIMHON WM YCTPOWCTBOM IEPUOJUYECKOTO WU
HENPEPBIBHOIO JIEUCTBUSA, BBIJAET TOTOBYIO MPOAYKIMIO HAa CBOEH cTaauu
TEXHOJIOTMYECKOr0 MpolLecca B BHUJIE OTACNIbHBIX MOPLUUNA (103, MOIITYYHO) WU B
BHJIE€ HEMIPEPHIBHOTO MOTOKA.

B mnepBoM ciyyae KOHCTPYKTHBHBIE MapaMETpPbl 3aBUCIT KaK OT BEJIMUYHHBI
MPOU3BOJUTENILHOCTH U BPEMEHU 00padOTKH MPOJYKTa, TAK U OT BPEMEHH 3arpy3KH
U BBITPY3KH. Bo BTOpoM ciyuae BpeMs 3arpy3Kd M BpeMs BBITPY3KH HE YUUTHIBAIOT,
TaK KaKk OHUM COBMEUIEHBI ¢ 0OpaOOTKOM MpOAYKTa, HO HPH 3TOM JAOJKHA OBITh
M3BECTHA (3a7]aHa WJIU HalJIeHa) CKOPOCTh MPOAYKTA.

Jis  ompeneneHus: KOHCTPYKTHUBHBIX IMapamMeTpoB OOBIYHO HCHOJBb3YIOT
BeIMUMHY 00beMHON mpomsBomurensHoctd W (M%/C), KOTOPYHO HAaXOmiT W3
OTHOUICHUSI:

W =2aG/p, (2)
rae G — maccoBasi IPOU3BOAUTENBLHOCTD, KI/C; p — IUIOTHOCTh WJIM HAChIITHAS
macca, KT/M.

3Has 00beMHYI0 Mpou3BoauTENbHOCT W 1 CyMMapHOE BpeMsi, 3aTpayeHHOe
Ha 3arpy3Ky, 00paboTKy U BBITPY3KY ONpEIEIeHHON paboueil eMKocTH 00BbEeKTa ) T,
HaXoJAT BMECTUMOCTH V (B M3) 9TON €EMKOCTH
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V=W>r. (3)

[lonyyeHHYI0 BMECTUMOCTh KOPPEKTHPYIOT, YMHOXas €€ Ha COOT-
BETCTBYIOIIUN KO3(PGUIUEHT, YUYUTHIBAIOUIUN ONpeiesieHHbIe MOMpaBKU (Ha 3arac
€MKOCTH, pacIIUPEHHE WM BCIICHWBAHHWE TMPOJAYKTa, HEPABHOMEPHOE €ro
pacmpejienieHue W T. 1), a 3aTeM OMNpPEIEeNSIOT rabapuTHbIE pa3MEpbl €MKOCTH,
3aaBasich ee (OpMOM M HEKOTOPHIMH pa3MepaMu, HCXOAS U3 KOHCTPYKTHUBHBIX
COOOpaKeHUM.

s o0BbeKTa HEMmpephIBHOIO JACUCTBHUA OO0BEM 3IIEMEHTA, MPOIMYCKAIOIIETro
nmoTok  mpoaykra V(B M), OMpEeNeNsAeTCs  BEIMYUHOW  OOBEMHOMU
npomsBouTenbroctTn W (B MY/C) M BpEMEHEM TEXHOIOTHYECKOil 00paboTKh
IPOJIyKTa B 3TOM o0beMe T (C) (W1 BpeMeHEM TEXHOJIOTHUUYECKOM OIepaIin ):

V=Wr. (4)

Kak yxe ObLIO OTMEUEHO BbIlIE, A OOBEKTa HEMPEPBIBHOIO IEHCTBUS
OOBIYHO ONPEIEISIOT CKOPOCTh IMOTOKA MPOAYKTa. DTy BEIMYMHY, KaK IMPaBUio,
OepyT u3 TaOMWIBI WJIM TNPUHUMAIOT HAa OCHOBAHWU MPAKTUYECKOTO OIbITa
AKCIUTyaTallMi MOAOOHBIX YCTPOUCTB JAMO0 OEpyT MO JAHHBIM 3KCHEPUMEHTAIBHBIX
uccienoBanuil. [Ipu u3BecTHONH CKOPOCTH MOTOKA V (B M/C) MOKHO OIPEIEIUTH €ro
dakrmueckoe ceuerue F (B M):

F=W/v, (5)
a TakXe JUIMHY noToka L (B M), eciii rpu 3TOM MPOUCXOAUT €ro 00padoTKa,
L=vr, (6)

r7ie T — JUIMTEeIbHOCTh TEXHOJIOTHYECKOH orepaluu, C.

[lo HaliieHHOM BEIMYMHE CEYEHUs MOTOKA JIETKO OINPEACIIUTh CEUeHUEe KaHaa,
YYHUTHIBAsI peajbHBIA MPOIECC TEUCHUS MaTepuaia, T. €. BBOAS MOMPAaBOYHBIC KOA(]-
(UIIUEHTH HA HEPABHOMEPHOCTH 3arOJHEHUS KaHala, HEPaBHOMEPHOCTh I KOJIe-
O0aHNe CKOPOCTH, YCTAHOBKY B KaHaJE Pa3JIMUYHBIX KOHCTPYKTUBHBIX JIEMEHTOB, CO-
MPOTUBJICHUE TIOTOKY | T. M. [lo HalilecHHOMY TakuM 00pa30M CEUEHHUIO KaHaJla JieT-
KO OIPENETUTh €T0 pa3Mephl IPH 3aIJaHHONM TeOMETPHUECKOH PopMme.

Ecnu TexHOMOTHYeCKHil IpoIiecc CBsA3aH C Mepenadeil TemIoThl Yepe3 MoBepX-
HOCTB TEII00OMEHa, TO TUIoMaab mocnenteii F (B M?) MOXKHO ONPEIEINTb, MOIb3Y-
SICh U3BECTHBIMU YPABHEHUSIMHU:

Q=6G- Cep (t-t1), (7)

F=Q/k-At -, (8)

rae Q — KoamdecTBO nepenaBaeMoi TemioThl, [x; G — KoJIMuecTBO MPOIYKTa,

KT; Cep — CPEIHSS TEIUIOEMKOCTD NpoaykTa, JLk/kr K; t u t; — koHeuHas u HavanbHas

Temmepatypa nponykta, C; K — kosddurment Teronepenaun, Br/m® K; At — cpen-

HSISL PasHOCTH TemrepaTyp TemtoHocutess,’C; T — HPOJOIKHTEIBHOCTh TPOLIECca

nepeaaydu TerioThl, C.

3areM B 3aBUCHUMOCTH OT KOHQUIYpallUd TOBEPXHOCTH TeIIo00OMeHa
ONPENENSIOT €€ KOHCTPYKTUBHBIE pa3MEPBI.
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OOBIYHO TEXHOJIOTHYECKAsT MAIIMHA UMEET HECKOJbKO Pa3JIMYHBIX YCTPOICTB,
MPOITyCKAIOUIMX 4depe3 ceO0s u o0padaThIBAIOIIMX MPOIYKT, KOTOPHIE MOTYT OBITh
nepuoanyeckoro JubO0  HempepblBHOro  nedctBus. Crenyer  JOCKOHAIBHO
pazo0parbcsi B 3aJlaHHOM TEXHOJOTUYECKOM IpoIlecce, pAaCWwIeHUTh €ro Ha
OTJICJIBHBIE 3JIEMEHTHI MO BBIMOJHEHHUIO OMPEAEIEHHBIX TEXHOJIOTHUYECKUX ONIEpalui,
THIATETFHO U OOOCHOBAHHO OMNPEACIUTh MPOU3BOAUTEIBLHOCTh W, MPUHHUMAS BO
BHUMAHHE BBIIICYKa3aHHOE, OOOCHOBATh BHIOOP KOHCTPYKTHUBHBIX IapaMETpPOB
KQ)KJIOTO JIEMEHTA.

[Tocne BBINOJSHEHUS TEXHOJOTUYECKOTO pacyeTa MOXET OBbITh OCYIECTBIICH
KMHEMAaTUYeCKUH, CUJIOBOM, TETNIOBOM (XOJIOUIIBLHBIN) WM THAPABIMYCCKUN pacue-
THI.

B kuHeMaTH4eckHMii pacyeT MOXXET BXOAUTH OINpPEICICHHE CKOPOCTEH Bpa-
IICHUSI PACIPEACIUTEILHOTO U JPYTUX BaJOB MAIIWHBI, OINpEACIICHHE OOIUX U
YaCTHBIX MEPEAATOYHBIX OTHOIIIEHUH, OPUEHTUPOBOYHBIN BHIOOP PEIYKTOPOB, JIBUTa-
Tenel u T. 1. [lolydeHHbIe B pe3ybTaTe pacueToB 3HAYCHUS 1OKHBI 00€CTIeYMBaTh
3a/laHHbIE PEKUMBI pabOThl pabOYMX OpPraHOB M BCIIOMOTATENbHBIX YCTPOMCTB Ma-
IITUHBI.

CuioBo# pacuer — onpeAesieHUe CUJl, IEUCTBYIONIUX HA 3BEHbSI MEXaHU3MaA U
UX COEIMHEHUS, TPOBOAUTCA IJIsl 0OECIIEUeHUs] BOBMOKHOCTH MOCIIEAYIOIIUX pacue-
TOB JIeTaJlell MEXaHW3Ma Ha MIPOYHOCTh U IMPOBEPKHU pabOTOCIIOCOOHOCTH MEXaHU3MA.
Takol pacdeT cleyeT OCyHUIECTBIATh, €CIU MPOU3BOAUTCA MOAEPHU3ALMS Y31 WU
pabouero opraHa MaliuHbI.

IIpu TemIoBBIX pacueTax MPOBOJATCS PACUETHI MO ONMPEACICHUIO TEINIOBOTO
OaylaHca anmapara, KOJWYECTBA TEIIOHOCUTENS, TJIOMIAIU TEeIIoNepeatomen mo-
BEPXHOCTH, TUAMETPOB TPyO MOJBOJA U OTBOJIa TEIJIOHOCUTENA U T.A. Takue pacue-
ThI JOJDKHBI ITOKA3aTh Pa00TOCIOCOOHOCTh YCTPOUCTBA, MPEHA3HAUYEHHOTO JUIs IO~
BO/JIa UJIM OTBOJIA TEIJIOBOW SHEPTHUHU.

Pacyer ruapaBim4eckoro (MHEBMATH4Y€CKOI0) MCIOJHHUTEJIbHOI0 MeXxa-
HM3MAa HAUYMHAETCSl C OMNpPEEJICHHs] BEIMYMHBI NMEPEMEIICHUS M 3aKOHA JIBHIKCHHS
pabouero opraHa. Takyke ONpenestOTCs BEIMYMHBI MOJIE3HBIX U BPEIHBIX COMpPO-
TUBJICHUM, MPUJIOKEHHBIX K pabouemy oprany. Ha 3Toii ocHOBe BbIOMpaeTcs THUIO-
pa3Mep MexaHU3Ma U mapaMeTpbl pabdouelt cpensl. Hacoc umm kommpeccop cienyer
BBIOMPATH MO KATAJIOTy HA OCHOBAHUM PACCYUTAHHOTO Pacxoja U Haropa (J1aBJIeHUs)
paboueit cpelibl ¢ y4eTOM MOTEph Haropa Ha MECTHBIE CONMPOTUBIICHUSI U CONPOTHUB-
JIEHUE TPEHHUS.

[ToapoOHO 3TH pacueThl pacCMOTPEHBI B pabdorax [1, 2].

3akJIroueHue
B 3akioueHun 1aeTcsi OlleHKa BBIMOJHEHHOTO MPOEKTa, €r0 OCHOBHbBIE TEXHU-
KO-DKOHOMHYECKHUE MTOKA3ATEIH.
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4 Opranu3anus 3alllUThl KypCOBOI'0 MPOEKTAa

K 3ammre pomyckaercss oOy4arolMiAcs, YCHEIIHO 3aBEPIUMBIIMN B IOJHOM
00BbEME OCBOCHHME TUCHUIUIMHBI « T€XHOIOTHYECKOe 00OpYJOBaHHE MUUIEBBIX MPO-
M3BOJICTBY, BBINOJIHUBIINH JIaOOpaTOpPHBIE, MPAKTUYECKUE paOOTHI U CIABIIUI 3a4eT
B [IPEALIECTBYIOIIEM CEMECTPE.

Ha 3amuty npeacraBisiorcs CIeqyIOIUe MaTepUalbl:

- opuruHai I13 ¢ rpaduueckoil yacTbIO, NOJNUCAHHBIE IPENOIABATEIEM;

- 3a4ETHAsI KHMKKA 3aIlHIIAIOIIET0 KypCOBOM MPOEKT.

3amuTa NpouCXouT MyOJIMYHO Ha 3aHATUSAX B IPUCYTCTBUM CTYJEHTOB IpyI-

IIbI 1 BKJIFOYACT:

- noknan crygenra 10—12 mus;
- OTBETHI Ha BOIIPOCHI;
- OJIALLICHUE OLICHKH IPETI01aBATENIEM.

5 Kpurtepun onieHKH KypcoBOI'0O POEKTA

YHuBepcanpHas CHCTEMa OLEHUBAHUS PE3YJIbTAaTOB 3AIIUTHI KypPCOBOIO IIPOEKTA
BKJIIOUYAET B €051 CUCTEMY OLICHOK: 1) «OTIMYHOY», «XOPOLIO», «yIOBIETBOPUTEIBHOY,
«HEYIOBJIIETBOPUTEIBHOY (TabIMLIA).

Ta6JIHIIa — Cucrema OOCHOK N KPUTCPHH BBICTABJICHHUA OLICHKHU

Cucrema 2 3 4 5
QLIEHOK 040 % 41-60 % 61-80 % 81-100 %
«HEYI0BJIETBO- «YAOBJIETBO-
Kputepuii PUTETBHO» PHTEIBHOY «XOpOLIO» COTJIUYHO»
1. Cucremuoctb n |OOnagaer yactuu- |OOnagaer mu- | O6Gnanaet Ob6nanaer noaHOTOM
MOJIHOTA 3HAHMM B |HBIMHU U pa3po3- HUMAaJIbHBIM Ha0OpOM 3HAHMM, |3HAHUN U CUCTEMHBIM
OTHONIEHWY W3y- |HCHHBIMH 3HAHUSA- |HAOOPOM 3HAa-  |IOCTATOYHBIM B3IVISI0M Ha M3ydae-

YyaeMbIX 00bEKTOB

MH, KOTOpbIC HE
MOXKET Hay4HO-
KOPPEKTHO CBSI3bI-
BaTh MEXAY CO00i
(TOJIBKO HEKOTOpbIE
U3 KOTOPBIX MOXKET
CBSI3BIBATh MEXKILY
co0oit)

HUI, He00XO-
IMMBIM IS
CHCTEMHOTO
B3IUIsA]Ia HA U3Y-
qyaeMblii 00BEKT

JUISL CHCTEMHOIO
B3IUIs1/1a HA U3Y-
qaeMbId 00OBEKT

MBIl 00BEKT

2. Pa6ora ¢ uH-
dopmanmei

He B cocrossnuun
HaXOIUTH HEOOXO-
TUMYyto nHpopma-
LHIO0, THOO B CO-
CTOSTHMH HaXO/UTh
OTAeNbHbIE (par-
MeHTHI HH(popMa-
IIUH B PaMKax I10-

MoskeT HalTH
HEO0OXOINMYIO
nH(pOpMaIHIO B
paMKax MoCTaB-
JIEHHOH 3aJ1a4n

MokeT HalTH,
WHTEPIPETHPO-
BaTh M CHCTEMa-
TU3UPOBATH He-
00X0MUMYIO UH-
¢dopmanuio B
paMKax MmoCTaB-
JICHHOM 3aJa49u

MoskeT HaliTH, CUCTe-
MaTU3UPOBaTh HEOOXO-
TUMYI0 HH(pOpMaLuio,
a Tak)Ke BEIIBUTH HO-
BbI€, JTOTIOJITHUTEIIbHBIC
UCTOYHUKH UH(pOpMa-
MU B paMKax MOCTaB-
JICHHOM 3aJa4u
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Cucrema 2 3 4 5
OLIEHOK 040 % 41-60 % 61-80 % 81-100 %
«HEeY10BJIETBO- «Yy10BJIETBO-
Kputepui PHUTEJIBHO» PHUTEJIBHO» «X0poro» «OTTHHHOY
CTaBJICHHOM 3aj1a-
qH
3. HayuHoe He moxer nenare |B cocTtosHumn B cocrosnun B cocrositnuu ocy-

ocMbICIeHHE U3Y-
4aeMoro siBJIeHUsl,
npouecca, 00bex-
Ta

HAy4YHO KOPPEKT-
HBIX BBIBOJOB U3
UMEIOIIHNXCS Y He-
IO CBEJCHUH, B
COCTOSIHMH TIPO-
aHaJIM3UPOBATh
TOJIbKO HEKOTOPbIE
13 UMCIOITUXCS Y
HETO CBEJICHUI

OCYLIECTBIIATh
HAy4HO KOp-
PEKTHBIN aHa-
JIU3 IPEJOCTAB-
JICHHOU nHpOp-
Manuu

OCYLIECTBIISATh
cUCTeMaTuye-
CKUH U HayYHO
KOPPEKTHBIN aHa-
JIM3 TIPEOCTaB-
JIeHHOU UHGOP-
MalliM, BOBJIEKa-
€T B HCCJIe/I0Ba-
HUE HOBbIE pelie-
BaHTHBIC 3a]1aue
JTAHHBIE

HIECTBJISATh CUCTEMATH-
YECKUI 1 HAy4YHO-
KOPPEKTHBIN aHaJIU3
IIPEI0CTABICHHON UH-
dbopmaryu, BOBICKAET
B HCCJIEIOBAHUE HOBBIE
peneBaHTHBIC MTOCTAB-
JIEHHOH 3aJa4e JaH-
HBIE, MpeJIaraeT Ho-
BbIE PAKypChI I0CTAB-
JIEHHOMW 3aJja4u

4. OcBoeHue
CTAHJAPTHBIX AJI-
TOPUTMOB pellle-
HHA npodeccHo-
HAJIbHBIX 32124

B cocrosauu pe-
1aTh TOJIBKO
(dbparMeHTsl 110-
CTaBJICHHOM 3a/1a-
Y1 B COOTBETCTBUU
C 3aJIaHHBIM aJro-
PUTMOM, HE OCBO-
WJI IPEIJIOKEHHBIN
aJITrOPUTM, IOTTyC-
KaeT OTMOKHU

B coctosHumn
perarp mocTaB-
JICHHBIC 33241
B COOTBETCTBUH
C 33JIaHHBIM
aJrOpUTMOM

B cocTosnun
pelark nocras-
JICHHBIE 3a7]a41 B
COOTBETCTBHH C
3aJIaHHBIM aJITo-
PUTMOM, TTOHH-
MaeT OCHOBEI
MPEIIOKEHHOTO
aJaropuT™Ma

He Toneko Biageet
aJIFOpI/ITMOM " ITIOHU-
MaeT €ro OCHOBBI, HO U
npeaaracT HOBbIE pe-
IICHUS B paMKax I10-
CTaBJICHHOM 3a1a4un

[Tpu HeoOxoauMoOCTH Jisi 00YUYaIOIIMXCA HHBAIUIOB WK oOydarommxcs ¢ OB3
MPEIOCTABIISACTCS JOMOJIHUTEIBHOE BPEMs ISl TOATOTOBKU OTBETA C YUETOM UX MH]IH-
BUJIyQJIbHBIX MICUXO(QU3NUECKUX OCOOCHHOCTEN.
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IMPUJIOXKXEHUSA
[Ipunoxenue 1
Kuura ognoro aBropa
Jlocckui, H. O. Yuenue o nepeBormutonienuu: yaed. mocooue / H. O. Jlocckuit. —

MockBa, 1994. — 208 c.

Kuura nByx wim Tpex aBTOpoB
HoBukoBa, A. M. YHuBepcallbHbIN 3KOHOMHUYECKHi ciioBaps / A. M. HoBu-
xoBa, H. E. HoBukos, K. A. ITorocos. — Mocksa, 1995. — 135 c.

Knura 6osee Tpex aBTOpoB
Penurum mupa: mocobue nns npenonasareneii / 5. H. anos, A. Y. Ocunos,
B. U. Kopuees [u ap.]. — Cankr-IletepOypr, 1996. — 496 c.

ITIepeBogHOE M3naHKE
I'pocc, O. Xumus nis mobo3HaTenbHBIX: nep. ¢ Hem. / O. I'pocc, B. bepr. —
Mocksa, 1993. - 392 c.

Kuuru, He umerone HHIUBUAYalIbHBIX aBTOPOB
COopHuk 3a1a4 o gusuke: yued. mocodue st By30B / nox pen. C. M. [1asino-
Ba. — MockBa, 1995. — 347 c.

CraTbst U3 KypHaia
Apxunuenko, M. A. MukpoOnoIornueckue acreKThl OYHCTKH CTOYHBIX BOJ /
U. A. Apxumuenko, C. U. Ceprees // U3sBectust PAH. Cep. buonorus. — 1993. —
Ne 5. - C. 744-758.

HopmaTtuBHO-TeXHUYECKHE JOKYMEHTHI
Cranpaptsl
I'OCT 7.0-84 bubmuorpaduueckas AesTeaIbHOCTb. OCHOBHBIE TEPMHUHBI U
onpeneneHus. — Mocksa, 1985. — 24 c.
17001
bubnuorpaduueckas aestenbHOCTb. OCHOBHBIE TEPMUHBI U OMPEICICHUS:
I'OCT 7.0-84. — Mocksa, 1985. — 24 c.
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[Ipunoxenue 2

OEJEPAJIBHOE ATEHTCTBO 110 PBIBOJIOBCTBY

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«KaJuHUHIpaaCcKuil rocy1apCcTBeHHbIN TeXHUYECKU YHUBEPCUTET

I/IHCTI/ITyT ArpOMHKXCHEPHHU U IMMHUIICBBIX CUCTEM

Kadenpa nnxxuHupuHra TeXHOJIOTHYECKOT0 000PYI0BaAHUS

KypcoBoii npoekt KypcoBoii npoexT 3amunieH

JOMYLIEH K 3alUTe C OLICHKO

PykoBoauTens: PykoBoauTtens:
(y4. cTeneHb, 3BaHUE, TODKHOCTD) (y4. cTeneHs, 3BaHue, TODKHOCTB)
N.0O. ®amunus N.0. ®amunus

«_» 202 1. «_» 202 r.

TEMA KYPCOBOI'O ITPOEKTA

KypcoBoii mpoexT mo AUCHUIITIIHE
«HanMeHnoBaHue QUCIMILIHHED)

KITXXE XX XX XX X3 XA 113
PaboTy BbIMOJIHWIT:
CTYIEHT I'p.
N.0. ®amunus
«_» 20 r.
Kanununrpan
202
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MOSICHEHUSA
O6o3Hauenus B mudpe
KILXX' . XX XX.XX°. XXX .13
KP — kypcoBas pabota
KII — xypcoBoil mpoeKT
XX* — Homep kadeaps
XX XX XX - m@p HAPaBIECHUS TTOTOTOBKU
X? — nocnenHss nrdpa roja, Korjaa BelIoIHEHA padoTta (Hanpumep, 2022 rog,
oyner uudpa 2)
XX — HoMep BapuaHTa KypcoBOil paGoOTHI(IIPOCKTA)
[13 — nosicHuTeIbHAS 3aMKCcKa



JlokasbHBIN 3JIEKTPOHHBIA METOANYECKUN MaTEepUal

Anekcanap Oayapnosud CyclioB

TEXHOJIOIT MYECKOE ObOPY IOBAHUE ITMIIEBBIX
ITPON3BOJICTB MAJIBIX ITPEJITPUATHIA

Penaxrop E. buiiko

JlokasibHOE 3JICKTPOHHOE HU3/IaHUE
Vu.-u3a. 1. 1,3. Ilew. 1. 1,2

denepanbHOE TOCYIapCTBEHHOE
010/ KETHOE 00pa30BaTEIHLHOE YUPEIKICHUE BBICIIETO 00pa30BaHMS
«KanuHuHTpaacKkuit TOCy1apCTBEHHBIN TEXHUYECKHI YHUBEPCUTET,
236022, Kanununrpana, CoBeTCKui NpoCHeKT, 1
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