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1. Uenb v 3agayum aucumnnvHbl

Llenbto ocBoeHust ancumninuHel «MicTopnsa pasBuTUS TEXHUKU NULLEBBLIX MPOU3BOLCTBY»
aBnsetTca oopMMpoBaHue KoMneTeHumn obyyatowleroca B obnactu npodeccrmoHanbHoOn ges-
TENbHOCTN U cdrepe NpodreCcCnoHanbHON AeATeNbHOCTU:

- 22 lNnweBasa NPOMBbILINEHHOCTb, BKHOYas NPOM3BOACTBO HANUTKOB 1 Tabaka

(B chepe mexaHM3aumm, aBTomaTusaumm, podboTmnsaumnm, TEXHUYECKOro 0BCnyXnBaHusa u
peMOHTa TeXHOorM4eckoro obopyaoBaHus).

HdvcumnnuHa HanpaeneHa Ha pelleHue 3agad npodreccmoHanbHON OeATeNbHOCTU Ccrie-

AylWwnx  TUMOB:

npon3BoACTBEHHO-TEXHOJIOTNMYECKHN n,

OpFaHV|3aLI,VIOHHO-yI'IpaBJ'IeH‘-IeCKI/IIZ,

Hay4HO-uccrneaoBaTenbCKUM, NPOEKTHO-KOHCTPYKTOPCKNUN.

lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusmn PepepanbHOro rocygap-
CTBEHHOro obpasoBaTenibHOro CTaHgapTa BbicLero obpasoBaHus, Ha OCHOBE OCHOBHOM Obpa-
30BaTeNbHOM NporpamMmbl BbICLLErO 0Opa3oBaHus MO HanpaBneHuto nogrotokn 15.04.02 Tex-
HONOrMyeckne MalunHbl 1 obopyaoBaHue, (YpoBeHb obpasoBaHus - marmcrtpaTtypa).

2. MepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOYy4YeHUsl, COOTHECEHHbIX C NnaHupye-
MbIMU pe3ynbTaTaMuM OCBOEHUs OCHOBHOW obpa3oBaTeNibHOM NporpamMmbli

Ne Kon komne- HanmeHoBaHue Kog v HanmeHoBaHue
n/n TeHUMn KOMMNeTeHLNN WMHOMKaTOpa AOCTUXKEHMS] KOMNETEHLNN
CnocobeH yyacTteoBaThb B | VA 1nke+ BblGMpaeT peweHns no TexHomnorvsiM v cpeactsam
pa3pa60TKe HOBbIX Tex- | MéXaHu3auumn, aBTtomaTunsaunm m pO6OTVI3aU,VIVI NPOMbILUTIEH-
Hoormnm wu cpeactB Me- HbIX FIMHWUIA NO npon3BoacTBy nuLLEeBON npoaykuunmn
XaHu3auum, aBToOMaTu3a-
1 MKe-4 H WO2nks.+ PaspabaTtbiBaeT NPOEKTbl U 3CKU3HbIE PELLUEHUS aB-
uun n pobotmsaumm npo- -
. TOMaTM3MPOBAHHbIX MPOMBILUIEHHBIX JIMHUA NO NPOU3BOACTBY
MBILLNEHHBIX MMHA - MO ) €BOM MpOoAyKUMM C WCMNONMb30BAHNEM COBPEMEHHbIX
nNpou3BOACTBY  MULLEBOM t poAyku P
CpeAcTB aBTOMaTU3aLUMM NPOEKTMPOBAHNS
nNpoAyKunn

Koa n HanmeHoBaHue MHOUKaTopa AOCTUXKEeHUA
KoMneTeHuunn

PesynbTaTtbl 00y4eHns (nokasaTenu oLueHUBaHWs)

WO 1nks-4 BboiOnpaeT pelleHns no TeXHonoruam um
CpeacTBaM MexaHu3auuu, aBTomaTtusaumm m po-
60TU3aLUM NPOMBbILLMEHHBIX JIMHUIA NO NPOU3BOA-
CTBY NULLIEBOI NPOAYKLUN

3HaeT: kpuTepum 1 nogxoabl K BbIGOPY paumoHanbHbIX pelle-
HUI 1 CpeacTB MexaHu3auum 1 poboTr3aumnm NPOMBbILLIEHHbIX
NIMHWIA NO NPOM3BOACTBY MULLIEBON NPOAYKUMU, B TOM YUCIE B
KOHTEKCTE WMCTOPMYECKON PETPOCTEKTMBLI Pa3BUTUS TEXHUKM
nuLLEeBbIX NPON3BOACTB

YMeeT: ocywecTBNATbL aHann3 U onucaHne TEXHUYECKUX pe-
LUEHWA MPOMBILUNEHHBIX FIMHUWA MO NPOW3BOACTBY MULLIEBOW
npoAyKUun, B TOM YUCNE B KOHTEKCTE UCTOPUYECKOW peTpo-
CMEKTUBbI Pa3BUTUSA TEXHUKW MULLEBBLIX MPOU3BOACTB

Bnageet: HaBblkamu aHanusa u Bbl60pa peUJeHI/IIZ Nno Te€XHO-
normamMm n cpeancrtBamMm MexaHulauun, aBTomMatTudaunn um p06o-
T3aunn NPOMbILLIIEHHbIX NNHUKA, B TOM YuUCHE C y4€TOM UCTO-
PUYECKOIo OnbiTa Pa3BUTUA TEXHUKN NMNLLIEBBLIX NPOU3BOACTB

NO2nks.s PaspabaTbiBaeT NpoekTbl U 3CKU3Hble
peLLeHns aBTOMaTU3UPOBaHHbLIX NMPOMBbILLMIEHHbIX
JIMHUW NO NPOM3BOACTBY MULLEBOW NPOAYKUUN C
NCNONb30BaHNEM COBPEMEHHBIX CPeAcTB aBTo-
MaTu3aumm NPOEKTUPOBaAHUS Ha OCHOBE CPeaCTB
aBTOMaTmM3auMu NPOEKTUPOBAHNUS

3HaeT: MeToaMyeckue noaxodbl K pa3paboTke 3CKU3HbLIX Mpo-
€KTOB aBTOMATM3VMPOBAHHbIX MPOMBILUMNEHHbIX NUHUIA C UC-
Nnonb30BaHWEM COBPEMEHHBLIX CPeAcTB aBToMaTu3auuu npo-
E€KTUPOBaHNs N B UCTOPUYECKON PETPOCNEKTUBE

YmeeT: paspabaTbiBaTb 3CKM3HbIE MPOEKTbl aBTOMAaTU3UPO-
BaHHbIX MPOMbILUMIEHHbIX JIMHUIA, B TOM Yucie Afisi Npou3Boa-
CTBa PETPO-NPOAYKTOB

Brnageet: HaBblkamMy OMUCAHUA W HarfsiAHOM WMMCTpaLm
3CKM3HbIX MPOEKTOB aBTOMAaTM3MPOBaHHbIX MPOMbILLNIEHHbLIX
NMHWIA, B TOM u4ucre Ansi NPOM3BOACTBA PETPO-NPOAYKTOB
BKITOYUTENIBHO




3. MecTo aucumnnuHbl B cTpykTtype OOl BO

OucumnnuHa «ctopusa pasBuTna TEXHUKM MULLEBBLIX NPOU3BOACTB» OTHOCUTCS K BnoKy
OT[. dakynbTaTUBHbIE OUCUMNAMHBI. [UcUnnivHa SBRsSeTCA PEKOMEHAYEMOWN K N3YYEHMIO.

N3y4eHne gucumnnumHel «MIctopms pasBnutna TEXHUKU NULLEBLIX NPOM3BOACTB» OCHOBAHO
Ha 3HaHUAX, YMEHUSX W HaBblkax, MOMYYEHHbIX NPU M3y4YeHUN OByyaroLMMUCS CnegyrLmx
ancumnnuH: « CoBpeMeHHble Npobnembl TEXHUKN MULLEBbLIX TEXHONOMM», «HoBble KOHCTPYKUM-
OHHble MaTepuanbi»

OucumnnuHa «Mctopus pasBuTUa TEXHUKM NULLEBLIX NPOU3BOACTBY» SABNSETCA npegue-
CTBYIOLLEN ONs OCBOEHUSA Crieayrowmx aucunnnuvH: «MexaTpoHMKa TEXHONOMMYECKUX FIMHUNY,
«HoBble TexHOMorMM TeEXHUYECKOro obCcnyXnBaHns N peMoHTa TexHonornyeckoro obopynosa-
HUAY, «lMpomblweHHbIE PpOBOThI», « TexHMKa ByayLero NULLEBbLIX TEXHONOMMNY, ANs npoBeae-
HUA crnegyoLwmx NpakTuK: y4ebHOM, NPOM3BOACTBEHHON U NPeaANNITIOMHOMN.

4. O6bem AgucUUNUHLI U BUAbI y4eb6HOM paboTbl

O6Lasa TPYA0eMKOCTb ANCUMNIVHBI COCTaBNSeT 2 3a4eTHbIX eANHULLbI.

Buabl yue6HoM paboTbl PacnpepeneHue
Bcero, TpyanoemKocTu
aK. y no cemecTpam, 4
cemecTp 2
akaa. 4

O6was TpygoeMKOCTb AUCLMNIVHBI 72 72
KonmakmHasi paboma, 8 m.4y. ayOumopHble 3aHsamusi: 34,95 34,95
Jlekunn 17 17
8 mom yucrie 8 hopme rpakmu4eckol nod20mosKu - -
MpakTnyeckune 3anHatusa (M3) 17 17
8 mom yucrie 8 hopme rnpakmu4eckol nod20mosKu 17 17
KoHcynbTauuu Tekyuime 0,85 0,85
Bug atTectaumm (3a4eT) 0,1 0,1
CamocmosimenbHasi paboma: 37,05 37,05
M3yyeHne maTepmana no KOHCNEKTY NeKUuMn (TeCTUpOoBaHue) 51 51
M3yyeHne matepuana no y4ebHnkam (TECTUPOBaHWE, Kelc-3agaHmne) 7,95 7,95
BbinonHeHne pac4yeToB Ans NpakTM4ECKNX 3aHATUIN 16 16
OdopMneHne 0TYETOB NO MPAKTUHECKUM 3aHATUAM 8 8

5 CopepxaHne gucumnnuHbl (Moaynsa), CTPYKTYpUpoBaHHOe No Temam (pasgenam)
C yKasaHueM OTBeAEeHHOro Ha HUX KoJiM4yecTBa akageMU4YeCKNX 4YacoB U BUAOB Y4eOHbIX
3aHATUMN

5.1 CopepxaHue pasgenoB AUCLUNIUHDI

No HauMeHoBaHMe pasnena CopepxaHve pasgena TpynoemkocTb pas-
n/n MCLMTITMHDI (ykasbigaromcesi membl U dudakmudeckue edu- gena, vac
HuUbI)
1. | Wctopudeckuin npouecc cu- | Passutne TeXHONMOrMM N TEXHUKM B OpEeBHEM 14,0
CTEMHOr0 pasBUTUS TEXHOMO- | MMpe Pa3BuTue TEXHOMOTMM N TEXHUKWN B Cpen-
TN N TEXHWKN HWe Beka. PasButve TexHOMNorMm uM TEXHUKWU B
nepuoa NpomebILNeHHon pesonounn. Passutue
TEXHOMOIMM U TEXHUKM B SMOXY HayvyHO-
TEXHUYECKOW PEBOSTIOLUN.
2. | Vctopusa pas3Butua  TEXHUKM | PeTpocnekTuBa TEXHWKM TEXHOMOrMN NPOAYKTOB 21,0
TEXHOMNOrMMN MPOJYKTOB NUTa- | NUTaHUSA PacTUTENBLHOIO MpomncxoxaeHus. Tex-
HUS  pacTUTENbHOTO MNPOMC- | HUKA TEXHONorMm Myku, xneba, caxapa, pactu-
XOXAEeHUS TENbHOro Macna
Nctopuss pas3BuTus TexHUKM | PeTpocnekTnBa TEXHUKN TEXHOMOMMIA NPOOYKTOB 19,0
3 | TexHonorMnm npoAykToB Opo- | BpOXKEeHUs:: NMMKepOo-BOAOYHbIE WM3AENWs, BUWHO,
AWUIbHBIX MPOV3BOACTB nnBeo




Uctopua pas3sutns TexHuku | PeTpocnekTuBa TEXHUKM TEXHOMOMMMN MSCHbIX 17,05

TEXHOSOrMIA NMPOAYKTOB XUBOT- | MPOAYKTOB, MOJSIOKA M MOJSIOYHbIX MNPOOYKTOB,

HOTO MPOMCXOXOEHUS U PbIObI PbIOGHBIX MPOAYKTOB

3avet 0,1

5.2 Paszpgenbl AUCUMNNNHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue pasgena Jlexkummn, vyac na3, TP, CPO, vac
n/n ONCUMNINHBI yac yac
1. | UcTtopnyecknin npouecc cu-
CTEMHOrO pPasBUTUA TEXHOIO- 4 } } 10
TN N TEXHUKM
2. | Victopusi pasButusi TEXHUKM
TEXHOMOrMI NPOAYKTOB NuTa- 4 ) . 9
HUS  pacTUTENbHOIO Mpouc-
XOXOEeHUs
3. | Uctopus passButns TEXHUKK
TEXHONOrMM npoaykTos 6po- S S } 9
ONNbHBbIX NPON3BOACTB
UcTtopua pasButus TEXHUKK
TEXHOMOrMA NPOOYKTOB  XU- 4 4 9.05
BOTHOIMO MPOUCXOXOEHUS U
pbIObl

5.2.1 lekumnn

Ne HaumeHoBaHwue pasgena T . TpynoemMkocTb,

emMatmka NeKUMOHHbIX 3aHATUN
n/n ONCUMNINHBI yac
1 2 3 4
1. | Nctopudeckni npouecc | PasButne TEXHONMOMMU U TEXHUKA B OPEBHEM
CUCTEMHOr0 pa3BuTUS | Mupe PasBuUTne TEXHOMNOIMM W TEXHUKN B
TEXHOSOMMN U TEXHUKN cpeaHve Beka. Pa3BuTue TeXHOMOrMM 1 TEXHK- 40
KA B Nepuos NPOMBbILLIIEHHON PEBOIOLMMN. '
Pa3Butne TEexXHOMOrMM M TEXHUKM B 3MOXY
Hay4YHO-TEXHWYECKOM PEBOSTHOLNN.
2. | UcTtopusa paseuTtusi Tex- | PeTpocnekTMBa TEXHWKU TEXHOMOrMI NPOAYyK-

HUKA TEXHOMOrMM NpO- | TOB NMUTAHUSA PacCTUTENbHOIO NMPOUCXOXAEHMS.

OYKTOB MUTaHUSA pactu- | TexHuka TexHomrorun Mmyku, xneba, caxapa, 4,0

TENbHOTO  MPOUCXOXAE- | pacTUTENbHOro Macna

HUS

Mctopua passutua Tex- | PeTpocnektnBa TEXHUKN TEXHOSOMMW MPOAYK-

3 | HKN TEXHOMOrMA Npo- | TOB OpPOXEHUS: NUKEPO-BOAOYHbIE M3Oenus, 50
OYKTOB OpoaMnbHbBIX | BUHO, MMBO '
NpPoOn3BOACTB
Nctopus passutusa Tex- | PeTpocnekTmBa TEXHUKU TEXHOSNOMMIN MSICHBIX

4 | HvKkn TEXHOMOMMIA MpPO- | NPOAYKTOB, MOJSIOKA U MOJIOYHBLIX NPOAYKTOB, 40
OYKTOB KMBOTHOIO MpO- | pbliOHbIX NPOAYKTOB '
NCXOXOEHUS U pblObl

5.2.2 lNpakTnyeckne 3aHATUA

Ne HanmeHoBaHue pasgena gucumnnu- H . | TpyooeMkocTb,
anMeHoBaHMe NPaKTUYECKNX 3aHATUI
n/n Hbl yac
1 McTopmyecknin npouecc CUCTEMHOTO - -
pa3BUTUS TEXHOMNOMMU U TEXHUKN
VcTopusi pasBuTUS TEXHUKN TEXHOMNO- | TEeXHWKA TEXHOIOTMM MYKK 2
rMA MPOOYKTOB NUTaHMA pacTutenb- | TexHuka TexHonorum xneba 2
2. HOro npouncxoxaeHus TexHuKka TexHomnormm caxapa 2
TexHuka TEexXHONorMM pacTUTENbHOro 2
mMacna
VicTopusi pa3BUTUS TEXHUKU TEXHOMO- | TeXHMKa TEXHOMOrMMU NMKepPO-BOL4OYHBIX 2
3. MM NPOAYKTOB OpoauIibHbIX MNPOu3- | U3genuin




BOACTB TexHuKa TEXHOMOrMM HanuTKOB 6po>i<e- 3
HUA

NcTopusi pasBuTUS TEXHUKU TEXHOMNO- | TeXHUKA TEXHOMNOMMU MSICHBIX U PbIGHbIX 2
MM NPOAYKTOB XXMBOTHOIO MPOUCXOX- | MPOAYKTOB
4 OEHUs 1 pblbbl

TexHnKa TeXHOSIorMM Mosioka U MOJSIou- 2
HbIX NPOAOYKTOB

5.2.3 JTabopaTopHbIN NpakTUKyM He NpeayCMOTPEH

5.2.4 CamoctosTenbHas pabota obyyatowmxcs (CPO)

Ne HanmeHoBaHue pasgena Bug CPO TpynoeMKocTb,
n/n AVCUMNIIVHBI yac
1 VcTopuuecknii npouecc cuctemHoro pas- | lNpopaboTka mMaTtepuanoB MO  KOH- 2

BUTUS TEXHOMNOTMUN N TEXHUKN CNEKTY NeKUMI
MpopaboTka MaTepuanoB no y4eobHu- 3,5
Ky
lMogroToBKa K NPakTUYECKMM 3aHATU- 3
AM
2 VcTopusi pa3BuTnsi TEXHMKN TEXHONOMMN MpopaboTka marepuanoB Mo KOH- 2,5
NPOAYKTOB NMUTaHWUS PaCTUTENBHOMO NPO- | CNEeKTY NEKuun
NCXOXOEHUA MpopaboTtka maTtepuanos no y4yebHu- 4,0
Ky
lMoaroToBKa K NPaKkTUYECKMM 3aHATU- 3
AM
3 UcTopusi pasButns TEXHUKN TEXHONOMMN MpopaboTtka martepuanos nNO KOH-
nNpoayKkToB 6pPOANIbHBIX NPOM3BOACTB CMEKTY NeKumm 25
[MpopaboTka matepuanos nNo y4ebHu- 4,0
Ky
[NogroToBKka K NpakTU4eCKUM 3aHATU- 3
AM
4 | UcTtopusi pasBuTUS TEXHMKN TEXHOSOMMM MpopaboTka marTepuanoB MO KOH- 2,5
NPOAYKTOB XXUBOTHOIO MPOUCXOXAEHNUS U | CNEKTY NEKUUN
pbIObI MpopaboTka maTtepuanos no y4yebHu- 4,05
Ky
MoproToBKa K NPakTUYECKUM 3aHATU- 3
AM

6 YyeOHO-MeTOOQUYECKOE U MH(hOpMaALUMOHHOEe obecnevyeHne QUCLUMNIIUHBI

[ns ocBOEHUsA aMcUUNIMHbI 0Oy4aoLNMNCS MOXET UCMNONb30BaTb:

6.1 OcHOBHas nuTtepartypa

1. Pa3BuTne MHXEHEePUn TEXHUKM NMULLEBLIX TEXHOMOrmn : y4ebHuk / C. T. AHTunos, A. B.
XKypasnes, B. A. Mandunos, C. B. Waxos ; nog pepakunen B. A. lNMaHdunosa. — CaHKT-
MeTepbypr : JlaHb, 2019. — 448 c. — ISBN 978-5-8114-3906-5. — TeKCT : 3MNEeKTPOHHbIN //
JTaHb : anekTpoHHOo-6MbnuoTteyvHasn cuctema. — URL: https://e.lanbook.com/book/121492

6.2. [lononHuTenbHasa nutepartypa

1. AHTunos, C. T. MNpoekTMpoBaHMe TEXHOMOIMA U TEXHUKN ByayLiero nNULEBbLIX NPOWn3-
BoACTB : yd4ebHuk ans By3oB / C. T. AHTunos, B. A. MNandunos, C. B. lWWaxos ; MNoa pegakumen
akagemuka Poccunckon akagemumn Hayk B. A. MNaHdunosa. — CaHkT-lMNeTepbypr : JlaHub, 2022.
— 480 c. — ISBN 978-5-8114-9362-3. — TeKCT : 9neKTpPOHHbIN // JlaHb : 3NEeKTPOHHO-
omnbnuoteyHasn cuctema. — URL: https://e.lanbook.com/book/233243

2. XnuBHeHko, J1. B. lNMpaktuka HenpoceTeBOro mogenMpoBaHus : y4ebHoe nocobue ans
By3oB / J1. B. XnuBHeHko, ®. A. lNatakoBuy. — 4-e usg., ctep. — CaHkt-MNeTepbypr : JlaHb,
2024. — 200 c. — ISBN 978-5-507-47590-2. — TeKCT : aneKTPOHHbIN // JlaHb : 9NeKTPOHHO-
omnbnuoteyHasn cuctema. — URL: https://e.lanbook.com/book/393482



https://e.lanbook.com/book/121492
https://e.lanbook.com/book/233243
https://e.lanbook.com/book/393482

6.3MepeyeHb y4yeOHO-MeTOAMYECKOrO obGecnevyeHUss AN CaMOCTOSITENbLHOW pa-
60Tbl o6y4yarowmxcs
6.3.1 MeTognyeckue ykasaHusa Ans obyyaroLmxcsi N0 OCBOEHUIO AUCUMNANH (Mogynen)
B ®I'6OY BO BI'YUT [OneKkTpOHHbIN pecypc]: MeToandeckue ykasaHusa ons obyyarowmxcs Ha
BCEX YPOBHSX Bbiclero obpasosanuna / M. M. Hdanbinue, P. H. MNMnotHukoBa; BIYUT, YuebHo-
MeToaundeckoe ynpasrneHue. - BopoHex: BI'YWUT, 2016. - 32 c. — Pexum poctyna:
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/62958. - 3arn. c akpaHa.

6.4 MNepeyeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKaLMOHHON ceTn «UHTep-
HeT», He0OXOAUMbBIX ANA OCBOEHUA AUCLUNIUHBI (MOAYNA)

HavmeHoBaHue pecypca cetn «IHTepHeT» OneKTPOHHbLIN agpec pecypca
HaydyHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rinamgopma «FOpadlim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUNEC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web

Caim Mu+Hucmepcmea HayKu U 8biclie2o obpa3soeaHus | http://minobrnauki.gow.ru
PO

AnekmpoHHas uHpopmauUoHHO-0bpa3osameribHas http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MNepeyeHb MHPOPMALMOHHBLIX TEXHONOINMMU, UCNOSNb3yeMbIX NMPU OcyluecTBne-
HUM obpas3oBaTenbLHOro npouecca No AucuunnuHe (Moaynio), BKIOYasa nepeyvyeHb npo-
rpamMMHoOro o6ecrne4yeHusi U MUHGPOPMaLMOHHbIX CMPaBO4YHbIX CUCTEM

Mpn n3ydeHnn gucumnnmHbl UCNONb3yeTCa NporpaMmmHoe obecneyeHne, COBPEMEHHbLIE
npodeccunoHanbHble 6a3bl JaHHbIX U MHOPMaUMOHHbIE cripaBoyHble cuctembl: ANOC yHu-
BepcuteTa, B TOM yucne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro obyveHus
3KLy.

Mpn ocBoeHUM [UCUMNIINHBbI UCNOJNb3YeTCA JIMLEH3UOHHOe M OTKpbITOe npo-
rpaMmmMmHoe obecnevyeHue

MporpamMmbl JNTuueH3un, peKBM3UTbI NOATBEPXKAAIOLLEero JOKYMeHTa
Adobe Reader Xl (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHune TnueHsna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License No

Level#61280574 o1 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Professional Microsoft Open License
Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license



http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

Microsoft Office 2007 Microsoft Open License

Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 JnueHausa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkmoyeH B yCTaHOBOYHBIN NakeT onepaunoHHON
cuctembl AnbT ObpasoBaHue 8.2)

KOMIMAC 3D LT v 12 (6ecnnatHoe IM0O)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHuBepcu- Horosop Ne 74-B-TCH-3-2018 ¢ 3A0 «TOIN CUCTEMbI» ot 07.05.2018 r.
TeTckasi JInueHsnoHHoe cornaweHne Ne A0O0007197 ot 22.05.2018 r.
Komnac 3D V21 JInuensunoHHoe cornawenne ¢ 3AO «AckoH» Ne KAJI-16-1380
Cy6nunueHaunoHHbi gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHaunoHHoe cornawenne ¢ OO0 HTL, «AlMM» Ne 105416 ot 22.11.2016 T.

CnpaeoyYyHo-npasoebie cucmemMbl

Mporpammebl JInueH3un, pekBM3UTLI NOATBEPXKAAIOLIEro AOKYMEHTa
CnpaBouHble npa- [oroeop o coTpygHudecTBe ¢ “VIHbopMCBA3b-4yepHO3eMbe”, PernoHanbHanbHbIv MHPOP-
BOBas cuctema MaLMOHHbIN LIeHTP OBLLEPOCCUMINCKON CETU pacnpOCTpaHEHUs NPaBoBOW MHAOPMaL MK
«KoHcynbTaHT KoHcynbTaHT MNntoc
Mntocy Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepmanbHO-TeXHU4YeCcKoe obecnevyeHne AUCLUUNIUHBLI (MoAaynA)

MaTepuanbHo-TexHn4eckasa 6asa npvBegeHa B NMLEH3NOHHbLIX dopMax U pacnonoxeHa
no agpecy https://vsuet.ru.

[na npoeegeHns y4ebHbIX 3aHATUI UCNOSb3YOTCS Y4ebHble ayauTopun:

Aya. Ne 125. YyebHas aygutopus ans npoeegeHust y4ebHbix 3aHaTum MNpoektop Epson
EB-X41

Aya. Ne 102. YyebHas aygutopusi onst npoBeaeHust y4ebHbix 3aHaTur [locka uHTepak-
TnBHaa Screen media IP Board ¢ npoektopom Acer X1327Wi, koMmnbioTEpP, TECTOAENUTEND,
oBoLlepeska, [o3mpoBovHasa ctaHuma BHUWMXI-06, ynakoBoyHbIn aBToMaT AB-2, kapTodene-
ounctutenbHaa mawunHa MOK, LWno30BbIN POTOPHLIN NUTaTENb, NUTaTenb flabopaTopHbIn
BUOPALMOHHBIA, HOXeBasd MenbHuua "BMbpoTexHuK", NpoTMpOYHas MaluMHa, MakeT CBEKMNO-
Morkn KM3-57, mykonpoceunBaTenb "BopoHex-2", wenywutens ¢ abpasmBHbIMU OUCKaMK, Te-
cTookpyrnuTtenbHass MmawunHa T1-XTO, TeCTOOKpyrnuTenb C KOHUYECKOW HEeCyLlen MOBEPXHO-
CTblO, TecToMecunbHaa MawmnHa A2-XTT Aya.

Ne 103. YuyebHaga ayantopus ona nposegeHus y4ebHblx 3aHATUA [Jocka UHTepaKTMBHAA
SCREENMEDIA MR7986 ¢ npoektopom Acer S1283e DLP EMEA, mawmHa ans pesku MOHO-
nuta macna E4-5A 5035, yHusepcanbHbin npueog [1-11, macopybka MUM-300, namenbym-
Tenb, MONOTKOBast Apobwunka, KyTTep, MawurHa kotnetodopmoBoyHas MOK-2210, cenapaTtop-
CNMBKOOTAENUTENb, cenapartop-cnmekooTaenutens "Camyp-600", aBToknae AB-2, cTteHn Ans
nccnegoBaHna ctatmyeckon banaHCcMpoBKN geTanen, CTeHs Ans uccrnegoBaHus AMHaMmUYecKom
GanaHCMpOBKKU, NUTaTENb LUHEKOBbLIA, CTEHA ANA UCCneaoBaHUs TENNOBbIX B3aUMOAENCTBUMN,
CTeH 4NSA nccnefoBaHus 3anpeccoBKU-pacnpeccoBKU AeTanen

CamocTosaTenbHasa pabota 0by4yaloLwmnxcsa MOXeT OCYLLLECTBASATLCA NP MCNOSTb30BaHU:

Aya. 105 MNomelueHna ana camocTosTenbHoM paboThbl obyyatowmxcs . Komnbtotepbl — 3

LUT.
3an Hay4yHoM nNuTepaTypbl pecypcHoro ueHTpa BINYUT: komnbtoTepbl Regard - 12 wr.
CTypeH4ecknin yntanbHbIv 3an pecypcHoro ueHtpa BI'YUT: moHoBnoku - 16 wt


https://vsuet.ru/

8. OueHoYHble MaTepuanbl ANSA NMPOMEXYTOYHOM aTTecTauuu oGy4varlmuxcs no
AUCLUMNNNHe

OueHo4Hble maTepuanbl (OM) ona gucumnnmHbl (MOAYNS) BKNKOYalOT:

OueHouHble maTtepuansl (OM) ansa gucumnivHbl (Mo4yns) BKMOYaKoT:

- NepeYyeHb KOMNEeTEHUNA C yKasaHNeM NHOANKATOPOB AOCTUXKEHNSA KOMNETEHLMIA, 9Tanos
nx hopMmpoBaHus B npoLecce 0CcBOeHMS obpasoBaTenbHON Nporpammbl;

- OnuMcaHue LKan oueHnBaHus;

- TUMNOBbIE KOHTPOSbHblE 3adaHWs WKW WHble MaTepwuarnbl, HeobxoauMble ONS OLEHKM
3HaHWW, YMEHWUWN, HABbLIKOB;

- MeToanyeckne matepuvarnbl, onpeaensiowme npouenypbl OLEeHUBaHNUS 3HAHUA, YMEHWUI,
HaBbIKOB M (UNN) ONbiTa AEATENBHOCTM.

OM npeacTtaBnsaTCs OTAENbHBIM KOMMMEKTOM W BXOAAT B cOCTaB pabouen npo-
rpamMmbl gUCUMNINHbI (MoAayns).

OueHo4Hble MaTepuansl gopmupytotca B cootBetctBumn ¢ 1 BIYUT «llonoxenne o6
OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE

K paboyen nporpamme

1. OpraHusauMoOHHO-MeToAUYEeCKNEe AaHHble AUCLUNIIUHBLI ANA 3a04YHOWU hopMblI

obyyeHus

1.1 O6beMbl pa3nuyHbIX ¢popM y4eOHOM paboTbl U BUAbI KOHTPONA B COOTBET-

cTBun C y'-leﬁHblM ninaHoOM

Buabl yue6HoOM paboThl PacnpeneneHue
Bcero, TpynoemkocTu
aK. u no cemecTtpam, 4
cemecTtp 1
akag. 9
O6wasn TpygoeMKoCTb ANCUMUNIINHBI 72 72
KonmakmHasi paboma, 8 m.4y. ayOumopHble 3aHsamusi: 9,5 9,5
Jlekunn 4 4
8 mom yucrie 8 hopme rpakmu4eckol nod2omoeku - -
MpakTnyeckue 3aHaTus (M3) 4 4
8 mom yucrie 8 hopme rpakmu4eckol nod2omoeku 4 4
KoHcynbTaumm Tekyime 1,4 1,4
Bud ammecmauyuu (3a4em/3K3amMeH) 0,1 0,1
CamocmosimenbHasi paboma: 58,6 58,6
lMoproToBKa K 3alyMTe Mo MpaKTUYEeCKUM 3aHATMAM (cobecenoBa- 4 4
Hue)
N3yyeHne maTepuanoB no yvyebHukam (cobecepoBaHue, TeCTU- 42,6 42,6
poBaHue, pelleHne Kenc-3agaHuin)
M3yyeHne martepuanoB, U3NOXEHHbIX B nekuusix (cobecepoBa- 2 2
HWe, TECTUPOBaHME, peLleHne Kenc-3agaHni)
BbinonHeHne KOHTPONbHOW paboTbl 10 10
KoHTponsb (3ayeT) 3,9 3,9

2. OpraHVI3aL|MOHHO-MeTO,EWI‘-IeCKVIe OaHHble AUCUUNIMUHbLI AN O4YHO-3a04YHOM

¢hopmMbl 06yUeHus

2.1 O6bemMbl pasnUyHbIX hopM yyebHOM paboTbl U BUAbI KOHTPOSIA B COOTBET-

CTBUU C yqe6|-|b|M niaHoOM

Bupgbl yue6HoM paboThbl

Bcero akape-

PacnpegeneHue Tpyao-
€MKOCTM Mo cemecTpam,

MMNYECKUX y
Yyacos, ak. 4 CemecTp 2
Akag. 4

O6uwas TpygoeMKOCTb AUCLMNIUHBI 72 72
KonmakmHasi paboma, 8 m.4y. ayOumopHble 3aHsmusl: 19,4 19,4
Nekuyun 6 6
8 momMm yucrie 8 (hopmMe rpakmu4eckol rnod2omoeku - -
MpakTnyeckune 3aHatusa (MN3) 13 13
8 momM yucrie 8 (hopmMe rpakmu4eckol rnod2omoeku 13 13
KoHcynbTauuu Tekyuime 0,3 0,3
Bug atTectaunm (3a4er) 0,1 0,1
CamocmosimernbHasi paboma: 52,6 52,6
I‘Iop,)rOTOBKa K 3almuTe no npakTuyeckMM 3aHaTuaMm (cobecepoBa- 26 26
HVe
M3yyeHne matepuanoB no yyebHukam (cobecenoBaHue, TECTUPO- 20.6 20.6
BaHWe, pellieHne Kenc-3agaHun) ! !
M3yyeHne maTepmanoB, U3NOXEHHbIX B Nekumsax (cobecenoBaHue, 6 6

TECTMPOBAHNE, PeLIeHne KeNc-3adaHunm)




OLIEHOYHBbIE MATEPUAIIbI
ansa NPOMEXYTOYHOU ATTECTALIMA

no gucuunivHe

NCTOPUA PA3BUTUA TEXHUKU NMULLEBbLIX NPOU3BOACTB



1. NMepeyeHb KOMMNETEHUUN C YKa3aHUeM 3TanoB (poOpMUpPOBaAHUA KOMMNETEHLIMN

Ne Koa kom- HanmeHoBaHune Koag v HanmeHoBaHne
n/n neTex- KoMneTeHuMn WHAUKaTOpa AOCTWKEHUS KOMNETEeHLUN
unm
1 MKs-4 CnocobeH y4yactBoBaTh B | M 1nks-4 BoibrpaeT peleHns no TexHonorusm n cpeacrsam

pa3paboTke HOBbIX TEXHO-
norvm n cpencts MexaHu-
3auuu, aBToOMaTM3auMn u
poboTusaunmn NPOMbILL-
NEHHbIX NIMHUA MO MPOU3-
BOZACTBY MULLEBOW MpOAYyK-
L

MexaHusauuu, asTomatusauum n poboTmaLmm NPOMBbILLNIEHHbIX
NVHWUIA NO NPOU3BOACTBY MULLIEBON MPOAYKLUK

WO2nks-4 PaspabaTtbiBaeT NPOEKTbI U 3CKM3HbIE PELLEHNS aBTO-
MaTU3NPOBaHHbIX MPOMBILLNEHHbIX MTMHWUIA MO NPON3BOACTBY
NYLLEBON NPOAYKLMU C UCMONb30BAHMEM COBPEMEHHbBIX CPEACTB
aBTOMaTM3aLnn NPOEKTUPOBaHNUS

Koa n HaMmeHoBaHue nHamkaTopa OOCTMKEHMS

PesynbTtathl 06y4eHns (nokasaTenu oLueHBaHWs)

KoMneTeHuun

MO 1nke-2 BeibrpaeT pelueHns no TexHonornam um
cpeacTBam MexaHu3aummn, asToMaTusaumm n po-

60TM3auUMM NPOMBILLMEHHBIX MMHUIA NO NPOM3BOA-
CTBY MULLIEBON NPOAYKLUN

NnneBbIX NPOn3BOACTB

3HaeT: KpuTepuu 1 noaxoabl K BbIOOPY paLMoHanbHbIX peLle-
HUI 1 CPeacTB MexaHn3aunmn u poboTnsaLMm NPOMBbILLIIEHHbIX
FIMHWIA NO NPOWM3BOACTBY NWLLEBOW NPOAYKLMM, B TOM YKCHE B
KOHTEKCTE UCTOPUYECKOW PETPOCMEKTUBbLI PA3BUTUS TEXHWUKN

YmeerT: OCyLLeCTBNATbL aHalm3 n onncaHne TexHN4YeCckux pe-
LUEHN NPOMBILLIIEHHBIX JIMHUIA NO npon3BoacTBy nuwieBsomn
npoayKkumn, B TOM YUCI1€ B KOHTEKCTE NCTOPMYECKON PeTpO-
CNeKTUBbI pa3BUTUA TEXHUKN NULLIEBLIX NPOU3BOACTB

Bnapeet: HaBbikamu aHann3a u BbIGOpa peLleHnin No TEXHO-
niorusM 1 cpeacTBamMm MexaHusauuu, asTomatnsauum n pobo-
TU3aLUMKN NPOMBILLFIEHHBIX SIMHWIA, B TOM Y1CIle C y4eTOM MCTO-
PVYECKOrO OMbITa PasBUTUS TEXHWKM MULLEBbIX MPOM3BOACTB

WO2nks-4 PaspabaTtbiBaeT NPOEKTbI N 3CKU3HbIE

peweHna aBToMaTn3npoBaHHbIX MPOMBbILLUIEHHbIX

NVHWUIA NO NPOM3BOACTBY NULLEBOW NPOAYKLMMN C
UCMONb30BaHMEM COBPEMEHHbIX CPEeACTB aBTo-
MaTM3auMmn NPOEeKTMPOBAaHMSA Ha OCHOBE CPEACTB
aBTOMaTM3aLmMn NPOEKTMPOBaHUSA

3HaeT: MeToaMYeckue Noaxoabl Kk pa3paboTke 3CKM3HbIX NPo-
€KTOB aBTOMAaTU3UPOBAHHbIX MPOMbILLNEHHbBIX MUHWUIA C UC-
Nonb30BaHNEM COBPEMEHHbIX CPeACTB aBTOMaTMU3aLnm Npoek-
TUPOBAHUS U B UCTOPUYECKON PETPOCNEKTUBE

YMmeeT: paspabaTbiBaTb 9CKU3HbIE MPOEKTLI aBTOMAaTM3NpPO-
BaHHbIX NMPOMBbILLIEHHbIX IMHUIA, B TOM YUCrE A5 Npon3-
BOACTBa PeTpO-NpoayKTOB

BKITIOYUTENTBHO

BrnageeT: HaBbIkaMu ONUCaHWSA U HArMsAOHOW UNICTPaLmMm
9CKM3HbIX NPOEKTOB aBTOMaTWU3MPOBaHHbIX MPOMbILLIIEHHbBIX
FIMHWIA, B TOM YMCne ANs NPOM3BOACTBA PETPO-NPOAYKTOB

2. HacnopT OLUEeHOYHbIX MaTepuanoB no gucuuniinHe

Ne Pasgenbl gucumnnunHbl WHpekc koHTponu- OueHouHble cpeacTea TexHonorus oueHkn
n/n pyemon komne- HanMeHoBaHue NeNe 3agaHuin (cnocob koHTpons)
TeHUun (unu ee
yacTn)
VcTopudeckuii npouecc
CMICTEMHOTO PasBATHS Tect 1-22,31, 77 MpoueHTHas Wwkana
TEXHOMNOMMM U TEXHUKN
1. MKs-4 OTmeTKa B cucteme
Bonpochl k 3a4eTy 1-5 «3a4yTeHo-
He3ayTeHo»
WcTtopusa pa3sutus Tex- 23-30, 32-76, 78-
N Tect MpoueHTHas Wwkana
HWKM TEXHOMNOrNN NPOayK- 80
TOB NUTaHWUS pacTuTenb- OTmeTKa B cucteme
5 HOro MPOUCXOXAEHUSA MKe-4 Bonpockl k 3a4eTy 6-14 «3a4yTeHo-
He3ayTeHo»
KoHTpornbHble BONPOCHI K OTmeTKa B cucteme
TeKyLLMM onpocam no 155-180 «3a4TeHo-
npakTuyeckum pabortam He3a4yTeHo»
3. | UcTtopusa passutus Tex- MKB-4 Tect 81-139 [MpoueHTHas WkKana




HVKWM TEXHOIOIMI NPOAYK-
TOB GPOAMIBHBIX NPOU3- OTMeTKa B crhcTeme
BOACTB Bonpochl K 3a4eTy 15-21 «3a4TeHo-
HesayTeHO»
KoHTponbHbIE BONpOCHI K OTmeTKa B cucteme
TeKyLMM onpocam no 181-201 «3a4yTeHo-
npakTnyecknm pabortam He3a4yTeHO»
VcTopusa passutus Tex- Tect 140-154 IMpoueHTHas WkKana
HWKN TEXHOMOMN NPOAYK- OTmeTka B cucteme
TOB >XMBOTHOIO NMNPOUC- Bonpochl k 3aueTy 22-26 «3a4yTeHo-
4. | xoxaeHus v pbibbl MKB-4 HEe3a4TeHO»
KoHTponbHbIE BONpOCHI K OTmeTKa B cucteme
TeKyLmM onpocam no 202-210 «3a4YTeHo-
npakTuyeckum paboTtam He3a4TeHo»

3. OueHo4HbIe cpeacTBa ANA NPOMEXYTOYHOM aTTecTaumm (3a4er)

3.1 CobecenoBaHue (3a4eT)
MKBe-4 - CnocobeH y4yacTBoBaTb B pa3paboTke HOBbIX TEXHOIOMMIA U CPeACTB MEXaHU3aLUun, aB-
TOMaTM3aumMM 1 poboTU3aLMN NPOMbILLNEHHbIX NIMHWUIA NO NPOM3BOACTBY MULLIEBOW NPOAYKLMN

Ne Bo-

dopmynmpoBka Bornpoca
npoca pmynp P

YTto Takoe TexHonorus

1 TexHonorus - KoMnnekc Hay4HbIX N UHXXEHEPHbIX 3HaHWIA, BOMMOLWEHHbIX B cnocobax u cpencrteax Tpyaa, Habo-
pax MaTtepuarnbHO-BELLECTBEHHbIX (PaKTOPOB NPOM3BOACTBA, BUAAX UX COMeTaHUs AN Co3aaHnsa onpeaeneHHo-
ro npoagykra unu ycnyru.

Y10 Takoe TexHuka

TexHuka - COBOKYNMHOCTb CpeacTB YenoBe4veckon OeATENbHOCTH, HanpaeJieHHbIX Ha OCYyLleCTBIeHne npoLeccos
npon3soacTea 1 O6Cﬂy)KVIBaHMe HEeNnpon3BoACTBEHHbIX I'IOTpEGHOCTEf;I obulecTBa.

PasButne TexHMkM B opeBHEM MUpe

M306peTeHue opyauii Tpyaa o3Havarno, YTto NnpeameT, JaHHbIN Npupoaoi(kaMeHb, nanka, KoCTb, PakOBMHA)
ObIn NpeBpaLLeH B OpraH AeATEeNbHOCTM YenoBeka. HayanbHbIM 3Tanom nctopmm nepBo6bITHOOOLMHHOIO CTPOst
ABNAETCA NepBOOLITHOE CTafo. TeXHMKA Ha 3TOM 3Tane XxapakTepu3oBanacb NPMMEHEHNE NPOCTLIX OPYAWNIA:
nanok, Ay6uH, Konui, rpybbIX KAMEHHbIX OPYAMIA. XPOHOMOrMYECKN 3TOT 3Tan OXBaTbiBaeT BECb APEBHUN Ma-
neonut, T.e. oT 500 go 40TkIC. neT 4o H.9. MaTtepuanom Ans U3rotToBneHnst NPOCTENLLNX OPYAUIN CAYXNIN Ka-
MeHb. [NepBble opyausi ApeBHENLLNX NoAen — 30nuThl. B kayecTBe Cbipbsi AN HUX UCMONb30Bancs KpemeHb. C
TeYeHvne BpeMeHN YenoBeK BMECTO 30MUTOB CTan U3roTOBMATbL Opyaust TpyAa, KOTOPbIM yXXe CO3HaTeNbHO Npu-
AaBanacb onpegeneHHas dopma. ATn opyansi NonyyYnnm Ha3BaHNUs py4YHbIX pyoun.

B npouecce xu13HeaeaTeNbHOCTN YENoBEK HaKonmi 6onbLIOe KONMYECTBO opyauu. [Ana n3rotoBneHns KameH-
HOro opyamMs YernoBek cHavana 6pan xenBak onpefeneHHON BENNYUHBI U Ka4eCTBa, CIY>XUBLUUIA SSAPULLIEM, U C
NMOMOLLLbIO BTOPOro TBEPAOrO KaMHsi nony4an oTwiensl. bonbluias noTpedHOoCTb B KaMHE NpuBeNa K 3apoXXaeHNs
ropHoro gena.

B panbHenwem 6bin n3obpeTeH Nyk — NepBbIi CO34aHHbIA YENOBEKOM MEXaHU3M, AENCTBYOLLUIA NO NPUHLMNY
HakomnneHus aHeprum. JTyk NpUMeHsINcst B OCHOBHOM A1 0X0Tbl. KpynHeninm n3obpeTeHne Toro BpeMeHU siB-
nNsieTcsl CBeprieHne, NpUMEeHsIBLLEECs Kak Ansl 40ObIBaHUS OTHS, TaK U ANs U3roTOBMNEHNUS OpYaUIA.

PocT B noTpebHOCTV B opyausix TpyAa 3acTaBui OTAENbHbIX YIIEHOB POAOBOW OOLLMHBI 3aHUMATBLCS TOMNbKO
0o06blyelt KAMEHHOTO Cbipbsi U U3rOTOBIIEHNEM U3 HETO Pa3NUYHbIX OPYAMIA. B cBA3M € 3TMM B noceneHus Heomnu-
TMYECKOro YeroBeka BO3HMKaOT cBOeobpasHble MacTepCckme No BblAeNke opyaun TpyAa U OpYXus.

Kak nonyyanu kepamuky

Kepamuka usrotaBnveaeTcsi nytem popMoBaHUs KEPAaMUYECKOTO (4acTo FMMHSAHOMO) Tena B NpeAMeThl Kenae-

MOW pOpMbI 1 HarpeBaHusi ux 4o Bblcoknx Temnepatyp (600-1600 °C) B kocTpe, iMe Unu neyn v Bbl3biBaeT pe-
aKumMK, KOTopble NPUBOAST K MOCTOSIHHLIM U3MEHEHWAM, BKIOYas yBENMYEHUE NPOYHOCTU U XKECTKOCTU NpeaMe-
Ta.

[pouecc pas3BUTUA TEXHUKK

8 B pas3sutnn TeXHWKM MOXHO BblAEeNNTb 3 OCHOBHbIX 3Tana:

e Opyausi py4Horo Tpyaa (MHCTPYMEHTbI). DTOT aTan xapakTepusyeTcsi Takum cnocoboM coeamHeHVst YenoBeka




N TEXHWKN B TEXHONOrMYECKOM MpOoLecce, Npu KOTOPOM YenoBeK ABMSETCH MaTepuanbHON OCHOBOW TEXHOMO-
rM4ecKoro nmpouecca, a opyavs Nub YANUHAIOT U YCUNMBAIOT ero paboTatowme opraHbl. TpyA npyu 9TOM HO-
CUT PYYHOW xapakTep.

e MalmHbl (Ha ypoBHe mexaHu3auun). OCHOBOW TEXHOMNOMMYECKOro npouecca CTaHOBUTCH MallvHa, a YenoBek
VWb JOMOSHAET €€ CBOMMM OpraHaMu Tpyaa, SABNSeTcs e€ TeXHONOrmyecknuMm ariemeHToM. Tpya npu 3ToM
CTaHOBWTCH MEXaHWU3VPOBaHHbIM.

e ABTOMaThI (MaLLWHbLI Ha YPOBHE aBToMaTu3aumm). Ha aToM atane MOXXHO OTMETUTbL CBOBOAHbLIV TUM CBA3M Ye-
noBeka n TexHukn. Yenosek nepectaét ObiTb HENOCPEACTBEHHLIM 3BEHOM TEXHOMNOrMYEeCKON Lenu, nonydvaet
yCnoBMsi ANsi TBOPHECKOrO NCNOMb30BaHNA CBOMX CNOcobHocTen. TexHUKa He orpaHuunBaeTcs 6onee B CBOEM
passuTUM pM3MonornyeckumMm npegenamm YenoBeyeckoro opraHmusma.

CoBpeMeHHas TexHUKa — 3TO CINOXHas cucTema, B KOTOPOWN BCe 3f1eMeHThI B3aMOCBA3aHbl. B KayecTBe Tako-
BbIX MOXHO BbIAENUTb: MHPOPMAaLMOHHbIE TeEXHOMOornmM (Npuém, xpaHeHue, obpaboTka, nepepgada nHgopmaumm
HEe3aBMCUMO OT PacCTOSIHWI); NPOU3BOACTBEHHbIE KOMMIEKChI MaLlUWH, TEXHONOMMI; TPAHCMOPT; TEXHWKA NpPo-
uecca 0by4eHus; MeaMLMHCKNE TEXHONOMMN; BOEHHasA TeXHUKa M TeXHonornu; 6eitoBas; HaydHasa. Kaxxaas ns
TeXHUYEeCKux nogcuctem TpebyeT yyactus yenoseka. PopmupytoLascs cerogHs eamHas MHpopmaLumoHHo-
TexHU4yeckas cuctema nnaHeTbl BMSIET Ha MacCoOBOE CO3HaHWe 1 MUPOBO33pEHNe MIoaen.

OCHOBOW pa3BUTUS TEXHUKU U TEXHOMOIUI ABMNSIETCS Hay4YHO-TEXHUYEeCKoe TBopYecTBO. OAHOM U3 LUMPOKO
pacnpocTpaHeHHbIX MHTepRpeTaLmii NPUPOAbl Hay4YHO-TEXHUYECKOrO TBOPYECTBA SBMSIETCA NOHMMAaHWe ero Kak
npouecca NPUMEHEHN JOCTWKEHWUIA €CTECTBEHHbIX HAYK B ONTUMMU3aLMM TEXHUHECKUX U TEXHOINOMMYECKNX pe-
LUeHWA. DTOT NoAXo[ COrnacyeTcs C COOTBETCTBYHOLLMMU YTBEPKAEHUSMU O NPUPOAE TEXHUKUN, TEXHUYECKOTO
3HaHWS1, TEXHNYECKOWN TEOPUM, 0BOCHOBBIBAKOLLMMMU, YTO TEXHUYECKME HAYKWN €CTb HE YTO MHOE, Kak cyMma npu-
KnagHbIX pasgenoB MaTeMaTukin, OU3NKU, XMMUKN, KNOEPHETMKM, a coaepxaHne TEXHUYECKMX Teopuii ucyepnsbil-
BaeTCsl eCTeCTBEHHOHaYYHbIMU 3HAHUSIMMU.

CornacHo npoTVBOMOMOXHOW TOYKE 3PEeHUsi, pasBUTHE U yTBEPXKAEHUE TEXHWUKM NPOUCXOAMT NuLb Bnarogaps
TEM NpeumMyLLecTBaMm, KOTOpble OHa AaéT, yBenuymaas hranyeckme, CEHCOPHbIE UMW BblYUCIUTENbHBIE CNOCOB-
HocTu YyenoBeka. OfHaKo 3TV NOAXOAbI UTHOPUPYHOT BaXKHEWLLNIA CTUMYI HAay4YHO-TEXHUYECKOro TBOpYeCTBa —
couuanbHy NPaKTUKY.
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Yto asunocb npoobpasom koneca

MpooGpa3om CoBpeMEHHOro Koneca UCTOPUKN CYMTAIOT KPYITible KaMeHHbIe XepHOBa, KOTopble NPUMEeHSANUCh
ANs pa3MarbiBaH1s 311aKOB CO BPEMEH HeonuTa. VIcTopryecknin nepuoa, K KOTopomy npuHaanexar nepsble
Kosfieca, yaaeTcs onpegenute BecbMa npuénuautensHo. OH gatupyetcs 5000 neT Ao Hallewn apbl.
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Yro Takoe «LWagyd»

Llagyd — ppeBHewwasa popma konogua-xypasns, M3BECTHOrO €O BpeMéH [ipeBHero uapcrtea (3460—2000
rogbl 40 H. 3.), KOraa X Havanu Ucnonb3oBaTh APEBHME EMVINTAHE AN OpoLleHus noner. Ha ogHom koHue 6an-
KM — éMKOCTb ANs NogbEéMa BoAbl MNW UHbIX FPY30B, Ha APYroM — MPOTUMBOBEC U3 M3BECTHAKOBON MblBbl UMK
KamMHel. Ero npocToi pblvaroBbii MEXaHU3M He MOr cAenaTb OpoLUeHne 6onbLlunX nnowaaen He3aBUCUMbIM OT
pasnueoB Huna.
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Bknag Apxumega B pa3suTre NpeacTaBfeHnin 0 TEXHUYECKNX CpeacTBax

Apxumenom paspaboTaHa nepsasi B UICTOPUMN CUCTEMA HayYHO-TEXHUYECKMX 3HAHWI Ha OCHOBe abcTparnpoBa-
HMSA 1 pelLeHns 3agay MexaHukn. Vim pa3pabotaHa Teopusi paBHOBECUS pblyara nog AeNCTBUEM CUIT TAXECTU U
obLlee ycnosve paBHOBECUS pblvara.

OH CKOHCTpyMpOBan NoAbLEMHUK B BUAE OOLLEYKM, BUCEBLUEN HA YEThIPEX LLUHYpax, KoTopas nogHMManach 3a
CYET cneumansHoro koneca, NPoOBOAMMOrO B ABMXEHNM Mbilwbio. OHa Berana no Kkonecy u nogHMmana gOoLLeYKy.
OH n3obpen BOAONOABEMHbIN MeXxaHU3M (APXUMEZOB BUHT), KOTOPbIN SBUNCS Npoobpa3omM KopabenbHbIX 1
BO34YLUHbIX BUHTOB. DTOT BUHT Ucnonb3osancsa Apxumenom B Erunte ang nonvea caga, a no3xe ucnonb3osarn-
Cs 4NS OTKa4Kkv BOAbI M3 PYAHUKOB. ApxvmMen n3obpern nepuckon, 3axuratenbHoe 3epKkano nonucnacT, nraHe-
Tapun, YepBAYHbLIA BUHT.
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TexHuyeckue cpeacTea n3obpeTeHHble Apxumeaom

Apxvmegom pa3paboTaHa nepBasi B UICTOPUM CUCTEMA HAayYHO-TEXHUYECKUX 3HAHWI Ha ocHOBe abcTparmpoBa-
HUS 1 pelleHuns 3agad MexaHukn. im paspaboTaHa Teopusi paBHOBECUsI pblyara Nog AenNCTBUEM CUM TSHKECTU 1
obLee ycrnosure paBHOBECHS pbldara.

OH CKOHCTpyMpOBan NoAbLEMHUK B BUAE OOLLEYKM, BUCEBLUEN Ha YeTbIpeX LLUHypax, KoTopas nogHMmanach 3a
CYeT cneumanbHOro koneca, npPoOBOAMMOrO B ABWXeHUN Mbiwbio. OHa Berana no Konecy n nogHumana AOLLEYKy.
OH n3obpen BOAONOABEMHBIN MexaH3M (APXMMELOB BUHT), KOTOPbLIN ABUCS Npoobpa3oM KopabenbHbIX 1
BO3AYLUHbIX BUHTOB. OTOT BUHT ncnonb3oBancsa ApxvuMmenom B Ermnte ans nonvea caga, a no3xe ncnonb3osarn-
Csl 4NS OTKa4ykv BOAbI M3 PYAHUKOB. Apxmumen n3obpen nepuckon, 3axuratenbHoe 3epkano nonucnacT, nnaHe-
Tapui, YepPBSAYHbIN BUHT.
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MpnymHbI 6bICTp0FO PasBUTUSE TEXHUYECKUX 3HAHWUI O FOPHON TEXHMKE

[o mepe nporpecca 3KOHOMUKM 3BOMOLNA TEXHUYECKON AeATeNbHOCTN CTAaHOBUTCA BCe b6onee 3ameTHON. Xa-
pakTepHble Ang nepuoga CTaHOBIIEHUS U Pa3BUTUS MaHY(PaKTypHOro NPOn3BOACTBA POCT CIIOXKHOCTU TEXHMYe-
CKMUX CPeACTB, BO3HNKHOBEHWE YCTOMYMBBIX KIAaCCOB TEXHNYECKUX r|p06neM cnocobcTBoBanu HopMHpPOBaHNIO




OTHOCUTENBHO CaMOCTOATESbHbIX M CTabunbHbIX 06nacTen pasHOPOAHbIX CNeLann3npoBaHHbIX 3HaHWI. Tak,
Ha npoTsixeHun XIV- XV BB. Hapaay € y4eHWeM O MalLuHaXx, NMPUMEHSIBLUMXCS B CaMblX pa3HoobpasHbIX oTpac-
NAX TEXHUYECKOW AeATenbHOCTM (Npexae Bcero, B Hanbonee AMHaMUYHON NPOMBILLNIEHHON OTpacny 3Toro Bpe-
MeHN — B CYKHOAENuUMW), CKnaablBaeTcst KOMMnekcHas obnactb TEXHNYEeCKuUX 3HaHui 06 obpaboTke Chipbs U
maTepuanos. HenocpeacTBEHHOW NPUYMHON BLICTPOro pa3BUTMSA TEXHUYECKNX 3HAHUI O TOPHOW TEXHUKE cTarn
peskuin pocT NOTPEBHOCTU B MeTannax, B CBOI O4epe/b Bbi3BaHHbIV pPa3BUTUEM MeTannoemkmx cdpep npoms-
BOACTBA.

B koHue XV- Havane XVI BB., N0 CyLLeCTBY, CknagbiBaeTcs 3apoAbiw ByayLien ropHov Hayku, BKIOYatoLWwmn B
cebs 3a4aTkv 3HAHUI O HEKOTOPbIX XMMUYECKMX NpoLeccax (KOHEeYHO, Ha YPOBHE aMNPUYEecKoro obo6LeHns
3TUX 3HAHWIN), O CBOMNCTBaX NMPUPOAHbIX MUHEPanoB, O CPeAcTBax U cnocobax Aobblun 1 oboralleHns pya me-
Tannos, BbINaBKu 30M10Ta, cepebpa, Meaw, xernesa B NPOMbILLNEHHbIX MacliTabax. B ropHom Aene npumeHs-
0TCS Hambornee CrnoxHble MallWHbl U3 CO34aHHbIX B Nepunog A0 npoMbiwneHHon pesontounmn XVIII B.
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Hay4Ho-TexHu4eckas pesontoums
[Nns Hay4YHO-TEXHWYECKOW PEBOMIOLMN XapakTepeH psaa 0COBEHHOCTEN 1 YepT:

e YHuBepcanbHocTb — HTP oxsaTbiBaeT BCce cdepbl AEATENBHOCTN U MPOM3BOACTBA. VIMEHHO B 3TOT nepuop
NoSBAAOTCA HOBblE chepbl NPOMbILLNEHHOCTU. C Hay4YHO-TEXHUYECKOWN PEBOMIOLMEN CBA3aHO BO3HUKHOBEHME
TeneBnAeHUs, BbIYUCIIUTENBHOW TEXHUKK, MPOrpamMm Mo OCBOEHMIO KOCMOCa.

e CTpemuTenbHoCcTb — B nepuod HTP pasButue TexHWKW, Hayku, MeauLMHbI NPOUCXOOWUT B OYeHb ObICTPOM
Temne. BpEMEHHOW OTPE30K MeXAy OTKPbITUEM U NMPUMEHEHWEM 3TOrO OTKPLITUS B NPOM3BOACTBE PE3KO CO-
KpaluaeTcs.

¢ Heob6xoAMMOCTb BbICOKOKBaNMULIMPOBaHHbIX TPYAOBbIX PECYPCOB — TaK Kak NOABMSATCA CNOXHbIA TeXHUYe-
CKMe 1 Hay4Hble 3a4aHus, KoTopble He06X0AMMO peLlaTb, TO NOBbILLAOTCA TPebOoBaHMSA K YPOBHIO U KayecTBy
obpasoBaHus.

e [Iporpecc B UHHPOKOMMYHUKaLMNSIX.

e BoeHHo-TexHMYeckas pesonoumsa — passutne HTP Havanock Bo Bpems BTopow MMpoBOW BOWMHbI, koraa Obino
HeobxoaMMo BbICTPOe COBEPLUEHCTBOBaHWE 060pyA0BaHMSA U SKUMUPOBKM.
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Pa3BuTre malnH B MaHyakTypHbI nepuos

B mMaHydakTypHbIN nepuog 0cobeHHO BbICTPO pa3BMBaOTCA MaLUMHbI - ABUraTEnNu, C MOMOLLbI KOTOPbIX OANH
BWA 3Heprum npeobpasyeTtcsa B Apyron, yaobHbIn Ang akcnnyaTtaumu. Kpome Tpyga YyenoBeka 1 Curbl XXUBOTHbIX
LLIMPOKO MCNOMb3YTCHA HOBbIE UCTOYHUKM 3HEprnv. YenoBek yunTcs ynpasnsaTb 9HEPIUEn 1 NOMHOLEHHO Uc-
nonb3oBaTb ee. PazgenexHne Tpyaa NpYBOAWT K YBENUYEHMWIO MPOMU3BOAUTENBHOCTMY.

HaunHaloT nossnsATbCA M paboyme MalunHbl (MalVHbBI-OPYAMUST), C MOMOLLbIO KOTOPbIX NPON3BOANTCS M3MEHe-
HMe opMbl, CBOMNCTB, COCTOSHNSA U NOSoXeHUst 06beKTOB Tpyaa. B HayanbHbIi Nnepyos Takne MalunHbl npume-
HANWCb B NOArOTOBUTENbHBIX U BCMOMOraTesbHbIX NpoLieccax.

MNMprMeHeHne MalnH B MaHyaKkTypHbIA Nepuoa HaTankneanocb Ha conpoTusneHne paboynx. MawmHel nu-
Lwanm nux paboTsl U, TakuM obpasomM, CPeAcTB K CyLLeCTBOBaHUIO. A Takke peMeCcneHHNKOB, KOTopble BUAENW B
MaLLUHaX NPUYMHY CBOEro pa3opeHus.

B AaHHbIN nepro pa3BuTMS MaluMHOCTPOEHUS, Kak OTPacriv NPOMBILLIIEHHOCTU, He CyLecTBoBano. B aTo
BpemsA Hanbonee MHTEHCMBHO pa3BmBanachk MetannoobpaboTka. Moyt BO BCex KpynHbIX MaHydakTypax Obinm
MacTepcKne No U3roTOBMEHWNIO UHCTPYMEHTA M NPUCNOCO6neHnin Ans yaoBneTBOPEHNS COOCTBEHHBIX HYXA:
CBepna, HOXHULIbI, KNeLLu, TONopbl; afieMeHTapHble CBepPMIbHbIE, TOUUMbHbIE, WM oBanbHbIE CTaHKW C Npu-
MeHeHMeM OCHOBHOIO MpoLecca pykow Yeroseka.

Tem He MeHee, MaHy(daKTypPHbIN NEPUOA XapakTepm3yeTcs Pe3kUM yYBennyeHnem Yncna n3obpeTeHnin un yco-
BEpLUEHCTBOBaHMWN. Vicnonb3oBaHne MallnH 1 BHegpeHWe paLmoHanm3aTopCKUX peLleHnid oTKpbiBano 6onbLuve
BO3MOXHOCTU: 3Ha4YMTENbHOE NMOBbILIEHUE NPOM3BOANTENBHOCTU TPYAA; YNyYLLEHMEe KavyecTBa, a TakkKe CHUXKe-
HVMe CTOMMOCTMW.
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Mepexon oT maHydakTypbl K MALLMHHOMY MPOU3BOACTBY

Mepexon oT MaHyaKTypbl K MaLIMHHOMY NPOU3BOACTBY Ha3bIBAETCS MPOMBILLNIEHHOW PEBONIOLMEN UK NpO-
MbILLUIIEHHBIM NEPEBOPOTOM. OTO MacCOBhLIN NEPEXo OT PYHYHOro Tpyaa K MallMHHOMY, OT MaHydakTypbl K hab-
puKe, KOTopbIn Nponcxoamn B ctpaHax mupa ¢ XVIII no XIX BB. CneactBnem npomblILLNIEHHOIO NepeBopoTa CTa-
na nHgycTpvanusaums u TpaHcdopmaumsa arpapHoro obuiectsa B MHAYCTpPUarnsHoe.
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OTpacnu, akTBHO pa3BMBaBLUMECS BO BTOPOW MOMOBUHE XX Beka

HanbonbLunii npopbiB BO BTOPOW MOMOBUHE XX BeKa NPOMCXOANT B CNEAYIOLMX OTPacnsX:
- HoBoe opyxwe, saepHble ucnbiTaHus.

- TpaHcnopTHas peBosoLMS.

- KayecTBeHHO HOBBIN YPOBEHb 9HEProBOOPYXEHHOCTUN 06LLEeCTBa, agepHas aHepreTvka.

- MNpopbIB B KOCMOC.

- PasButne cpencts ceasun.

- KomnbtoTep, MHpopMaLMOHHbIE CETU 1 AMNEKTPOHHBIE HOCUTENMW MHOpMaLMK.

- CoBpeMeHHbIe BUOTEXHONOTUN.

- MegnumHa, BakUMHbI, MPUBMBKK, TPAHCNIAHTaLMsA OpPraHoB, KIOHMPOBaHVe.

- ABTOMaTV3npoBaHHOE NPOn3BOACTBO.
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MoHaTne n xapakrepuctuka HTT1




Hay4Ho-TexHu4eck1in Nporpecc — 310 HENPEPbLIBHbIV NPOLECC COBEPLUEHCTBOBaHMS Opyaui Tpyaa v npeamMeToB
Tpyaa, TEXHOMOIMI, MPOLLECCOB OpraHn3auny Npon3BOACTBa U TpyAa Ha OCHOBE Hay4HbIX JOCTUKEHWN.
OcHoBHble npu3Hakm HTTT:

a) bbicTpoe pa3BuTUE Hayku, ee B3aMMOLENCTBME KaK C MaTepuarnbHbIM NPOM3BOACTBOM, TaK U APYrUMW BUAaMM
AesATEeNbHOCTM, NPpeBpaLleHne Haykn B HENOCPEACTBEHHYIO MPOU3BOANTENBHYIO CUITY.

b) CosgaHue 1 pa3BuTre Ka4eCTBEHHO HOBbIX TEXHOMOIM NPOM3BOACTBA;

c) OTKpbITME M UCNOMb30BaHNE HOBbIX BUOOB Y UCTOYHMKOB SHEPTUM.

d) UckyccTBeHHOE co3aaHne U LUMPOKOE MCMOoNb30BaHWE HOBbIX BUAOB MaTepuarnoB C 3apaHee 3agaHHbIMU
CBONCTBaMMW.

e) Pa3paboTka 1 lunpokoe ncnosnb3oBaHne NpYHUMNUanbHO HOBbIX MaLUMH U CUCTEM MallUuH, paboTatowmx B
aBTOMaTM4ECKOM pexume (aBToMaTn3aunsi NPON3BOACTBEHHbIX MPOLIECCOB).

f) BHegpeHue HoBbIX hOpM OpraHusauuv Tpyaa u NnponsBOACTBA.
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HeraTtusHble sBnedna HTT

a) akonoruyeckas npobnema

©) oemorpadcunyeckas npobnema n UCToLLeHne NPUPOAHbLIX PeCypcoB
B) HULLETA M OTCTaNoCcTb

r) yrpo3a BOWH

4) kaTacTpodbl, Bbl3BaHHbIE BUSIHUEM YenoBeyeckoro gaktopa
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PeTpOCI'IeKTI/IBa TEeXHUKN TEXHOIOIMM caxapa

CeeknocaxapHoMy npou3BoacTBy Poccum yxxe 6onee aByxcoT net. VIMeHHO poccuiickmne ydeHble pa3pabotanu B
1797-1801 rr. TeopeTMYECKME OCHOBbI 1 NPON3BOACTBEHHYIO TEXHOSOMMIO NONyYEHUs caxapa M3 caxapHOMN CBeK-
bl C UCMONb30BaHMEM U3BECTW, @ NMpaKTUYeckuin onblT Poccun B 31O obnacTtu ctan BrnocneacTBUMU AOCTOSTHUEM
MUWPOBOM LMBUNM3ALIN.

IMpyMnTMBHOE 3aBOACKOE MPOM3BOACTBO CBEKIIOBUYHOIO caxapa — nepBble caxapoBapHu nossmunuck B 1801 n
1802 rr. B Tynbckou rybepHun. KynbTypa caxapHow CBeknbl NOCTENEHHO cTana nepemMeluaTscs Ha MNMpasobe-
pexHyto YkpanHy. MHorokpaTHO B nuTepaType oTMeyanach BbICOKas opraHvM3aums CBEKIOBUYHOW KynbTypbl,
cenekuun 1 NPpon3BOACTBA caxapa Ha YKpauHe 1 I0XKHbIX rybepHusax Poccun. 3Tu Tpagmumm COXpaHmnuce u
cenyac. NMocne OkTs0pbCKON peBonOLMM apean v NoLlaan BO3AenblBaHUA CaxapHOW CBEKIbI, a TaKKe cenek-
LMK ee, ypoxawn 1 BanoBoe NPOM3BOACTBO caxapa HEN3MEpPUMO BbIPOCHU.

Bbicokas conHeyHas akTMBHOCTb, GoraTteniune, HEOCBOEHHbIE NNoLwaan NycTbiHb U NOMNYMYCTbiHb, HANM4YMe
CKOHCTPYyMpoBaHHOM c/x TexHukn — arperat KWCA v BbipaboTaHHOM BbICOKOI(EKTUBHON CUCTEMbBI OPOLLEHNS
Npu NOBbILLIEHHOW caxapucTocTy (Ha 10-12% CHMXEHHbIX M3OEePXKKax Ha nepepaboTky Npu NPOMbIBKE KOPHEMIO-
O0B) CO34aKT NPeAnoChINIKM AN CO3AaHUsA CBEKOCaXapHOro Npon3BoACcTBa B MPOMbILLNIEHHbIX MacluTabax.
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PeTpOCI‘IeKTI/IBa TEXHUKU TEXHOIOINMN pacTUTENbHOIo Macna

KynbTvBMpoBaHWe MacnnyHblX pacTeHWU 1 NONyYeHUe U3 HUX pacTUTENbHbIX Macen BOCXOAUT K ApeBHeNLwemMy
nepvody passuTus YernoBeyecTBa. ErmuntaHe B gonvHe Huna okono 2 TbiC. NeT A0 H. 3. pa3Boanny neH ans
BbIpaboTKM M3 HEro BONOKHa ¥ nony4veHns macna. B rmybokol ApeBHOCTV AN U3BNeYeHUss macna U3 MacnmnyHo-
ro CbIpbsl MPUMEHSINN KAMHW 1 Yalun. [ns nony4yeHns ofiMBKOBOrO U NanbMOBOro Macna 13 nrnopos Tpebosa-
1I0Cb O4YeHb Maroe BHelwHee aasneHue. B 111—11 BB. 4O H. 3. NOSABUIMCH ONMBKOBbIV NPECC U ONMBKOBLIN Oe-
ryH (ans uamenbyeHns). PblbaxHbIi Npecc NpMBOAMICS B AencTBue rpy3oM. Ha Pycu aHanornyHele yctponcTea
UMenu BUHTOBOW NPUBOA, pblyara.

[ns nepepaboTky MacnnyHbIX MaTtepuanos, TpebyLwmx Ana omkuma Macna 6onbLumx aBneHuin n cogepxa-
LUMX MeHbLLEe Macna, noTpeboBanack bonee coBepLueHHas TexHuka. Okono 1600 r. B EBpone nosiBunmch knu-
HOBbIe Mpecca (KnuHbs 3abuBanu, oTcloaa TepMUH «MacnoboriHoe» nponssoacTeo). B 1750 r. nsobpeteH Barnb-
LIOBOW CTaHOK. B 1795 r. B AHrMuun n3obpeTeH ruapaBnnyeckuii Nnpecc ¢ pydHbiM npuBogom, 1 B 1818 r. oH 6bin
UCMONb30BaH B MPOM3BOACTBE pacTUTENbHbIX Macen C NOArOTOBKOW MaTepuana Ha OrHeBbIX KapOBHSIX, a B
1830 r. — c napoBoW xapoBHel. B 1819 r. nosiBuncs rugpaesnuyeckmin Hacoc 1 B 1843 r. ruapaBnnyeckui rpy-
30BOW aKKyMyrATOP ANs CrNaXUBaHUS TOMYKOB HANMOPHOW XUAKOCTMY.

BcnomoratensHoe o6opyaoBaHue — Banblibl, MMAPOHACOCI, aKKyMYNATOPbI, XXapOBHM U Np. — Maro U3MeHsI-
nvchb B criedytollee cToneTue, B TO BPEMS Kak OCHOBHOE 000pyAoBaHNe — Npecca — MEHSINIUCH CYLLECTBEHHO.
B 1880 r. B CLLUA cTtanun npumeHsiTb 3TaxHble npecca. B 1932 r. nosBmMnmch 3akpbIThle 3eepHble npecca.

Bce BuAbl rMapaBnmMyeckmx NpeccoB MMenn MHOMO HEAOCTATKOB: NepUoANYHOCTL AeCTBUS; 6oNbLUION pacxoq
NMPECCOBOr0 CYKHA; CIIOXXHOCTb MMAPaBIMYECKON HAaMOPHOM CUCTEMBI; GOMbLUME NOTEPU Macra CO XMbIXOM; aH-
TUCaHUTaPUS; TSKerble YCroBUs Tpyaa.

HenpepbIBHO AENCTBYOLMNE Npecca COo LWHEKOBbIM paboyrm opraHoM pa3paboTaHbl B Havane Beka AHOepco-
HoMm. [MpuHUMN 4eNCTBKSA 1 OCHOBHbIE Y3Mbl NPecca CoXpaHeHbl U B COBpeMEHHbIX KOHCTpyKumsx. B CCCP Bbi-
nycK LUHekoBbIX NpeccoB ocBoeH B 1930 r. OcHOBHOWM HeJOCTaTOK MPECCOBOro cnocoba Npon3BoacTBa pacTu-
TenbHbIX Macen — BbICOKasi MAaCIMYHOCTb KMbIXOB U, COOTBETCTBEHHO, GobLUME NOTEPU Macna.

[MpumepHo K 1800 r. OTHOCUTCSI HAYaro UCMNOb30BaHNS 9QKCTPaAKUMOHHOIo crnocoba npon3BoacTBa pacTtuterb-
HbIX Macesn. B 910 BpeMs OTKpbITO NPOU3BOACTBO AELIEBOro pacTBopuTensd — cepoyrnepoga. B npomMbliwnes-




HOM MacLluTabe 3KCTpakuusa npuMmeHeHa Briepeble BO PpaHumm Ouccom B 1856 r. Pelwatowmm ansa passutus
AaHHOro cnocoba sBunock npeanoxenve [. 1. MeHgeneesa npuUMEHUTb ANS SKCTPaKUMK «JErKUE MOrOHbI
HedbTu» — BGeH3nH. B uapckon Poccun aTo npeanoxeHwe He BCTPETUIO NOAAEPXKKN, a B TepMaHny Ha 3To B
1867 r. 6bin BbiAaH nateHT. B nepunoa 1879—1882 rr. nosiBNsieTca 1 naTeHTYeTCs, B OCHOBHOM B fepmaHuu, psg
9KCTPaKUMOHHbIX YCTaHOBOK.

B Havane XX B. nonyyatoT LWMpPOKOe pacnpocTpaHeHue 6aTtaperiHble 9KCTPaKLMOHHbIE yCTaHOBKM hmpmbl «Ke-
6ep», KOTOpble B HEKOTOPbIX CTPaHax 40 CUX MOP HaxXOAsT NPMMEHEeHWe, a B Halen cTpaHe pabotanu B npea-
BOEHHbIN nepuof. Pa3BuTne HenpepbiBHO-AENCTBYOLWMX SKCTPAKLMOHHbLIX YCTaHOBOK OTHOCUTCA K 1930 .

OCHOBHbIMW TEHOEHLMAMUN TEXHUYECKOTO nporpecca B Npon3BoACcTBe paCTUTENIbHbIX Macen ABMAKTCA: KOM-
NneKkCcHoe Ncnosib3oBaHMe MaciiM4HOro Cblpb4; NOBbILLEHWE NPONU3BOONTENBHOCTU Tpyaa; POCT eaNHNYHOMN
MOLLHOCTH O60py,EI,OBaHVIﬂ; YKOpo4eHune TEXHOMNOrMYEeCKOM LenoYKM U COBMELLEHME npoueccos.

B HacToswwee BpemMa nony4aroT pa3sutue crnenyroine HanpasrneHna coBeplleHCTBOBaHNUA TeXHUKU NPOn3BOa-
CTBa pacTuUTesibHbIX Macen:

— Nepexop K BbICOKOMHTEHCMBHBIM NpoLieccam;
— CHWXeHune aHepronoTpebneHus n BogonoTpebneHus;

— BHegpeHne ACYTIT 1 onTMMM3aUnmM TEXHONOMMYECKMUX NPOLIECCOB;

— KOMMMEKCHOE CHWKEHNE TPYLOEMKOCTM BCEX NMPOLLECCOB, BKIKOYAsA U PEMOHTHbIE, MOBbILLEHNE NPOU3BOAU-
TenbHOCTM TPyAa;

— cneuunanu3aums 1 yHudumkaumsa obopyaoBaHus.

3.2 TecTbl (Mecmosbie 3a0aHusi K 3a4emy)
MKBe-4 - CnocoGeH y4yacTBoBaTb B pa3paboTke HOBbIX TEXHOIOMMIA U CPeACTB MEXaHU3aLUun, aB-
TOoMaTM3aumnm 1 poboTu3aLmm NPOMbILLNEHHBIX NIMHWUIA MO NPOM3BOACTBY MULLIEBOW NPOAYKLIMK

Homep
TecT (TecToBOE 3agaHue)
Bonpoca
YnopsinoyeHHoe onpeaeneHHbiM 06pa3oM MHOXECTBO pa3HOPOAHbIX 31eMeHTOoB (Mo KpariHel mepe, ABYX), B3a-
MUMOCBSI3aHHbIX M 06pasytoLLMX HEKOTOPOE LIeNIOCTHOE EANHCTBO, CBOMCTBA KOTOPOro O0rblle CYMMbl CBOWCTB
COCTaBISALNX €ro 3M1EMEHTOB Ha3biBaeTCA
34 1) anemeHT
2) HageXHOCTb
3) cBA3b
4) cuctema
HepenvmMble 06beKTBI, KOTOPbIE B COBOKYMHOCTM 0Opa3ytoT CUCTEMY U HE CYLLIECTBYIOT BHE CUCTEMbI Ha3blBaeT-
cs
35 1) anemeHT
2) HaJEeXHOCTb
3) cBA3b
4) uenocTHOCTb
CeTb OTHOLLEHWI UK onpeaeneHHast ynopsiio4eHHOCTb CBSA3eN Mexay areMeHTaMy CMCTEMbI Ha3bliBaeTCs
1) nopsinok
36 2) cTpykTypa
3) cBaA3b
4) uenocTHoCTb
B3aumopgelictBre anemeHToB, obecrneynBaoLine BO3HUKHOBEHNE U COXPaAHEHNE CTPYKTYPbI U LIeNOCTHbIX
CBOWCTB CUCTEMbI — 3TO
37 1) nopspok
2) cTpyKkTypa
3) cBA3b cUCTEMBI
4) uenocTHOCTb
COBOKYMNHOCTb 3MEMEHTOB, B3aMMOAEWNCTBME KOTOPbIX 00YCNOBMMBAET HAaNMYMe HOBbLIX KA4E€CTB CUCTEMBI, HE
CBOWICTBEHHbIX 0Opa3syoLLMM ee YacTaMm — 3TO
38 1) anemeHT
2) HapexXHOCTb
3) cBA3b
4) UeNnOoCTHOCTb CUCTEMBI
YT0 XapakTepusyeT LenoCTHOCTb CUCTEMbI?
1) B3aMMOCBA3b BCEX 3/IEMEHTOB, BXOASALWMUX B CUCTEMY
39 2) reomeTpuyeckasi OpraHM3oBaHHOCTb
3) NpoCTpaHCTBEHHAsA OPraHN30BaHHOCTb
4) BpeMeHHasi OpraHM30BaHHOCTb
C TOYKM 3peHust opraHvM3aLmm NPpon3BOACTBA HE CYLLECTBYIOT:
40 1) NMHUKM Ans NnpousBoACTBa NULLEBbLIX NPOAYKTOB NyTeM Npeobpa3oBaHUss KOMMNOHEHTOB CeflbCKOXO-

3AMCTBEHHOrO Cblpbs MeXaHU4YeCKMMHU cnoco6amu
2) JIMHUM ONA Npon3BoACTBa NULLEBbLIX MPOAYKTOB NyTeEM pa360p|<|/| CEeNbCKOX035AMCTBEHHOIO CblpbA Ha KOMMNO-




HEHTbI
3) NHUK Ona NPoV3BOACTBA MULLEBLIX MPOAYKTOB MyTEM COOPKM M3 KOMMOHEHTOB CEMbCKOX03ANCTBEHHOIO Chl-
pbs

4) NHUKM ANs NPOU3BOACTBA MULLEBbIX MPOAYKTOB MyTeM KOMOUHUPOBaHHON NepepaboTKu CenbCKOX03ANCTBEH-
HOTO CbIpbst

41

YUrto BxoauT B TpeboBaHUA K TEXHONOrMYeCcKkum npoweccam?
1) mexaHusauums

2) npyMeHeHne py4Horo Tpyaa

3) aBTomaTtusauus

4) BHegpeHVEe paLMoHann3aTopPCKnX NpeanoxeHnn

42

Y70 He OTHOCUTCA K CMOCOBOM CO3AaHUS MOTOYHBIX MUHWIA

1) N3 oTAENbHLIX TUNOBbLIX ANIEMEHTOB

2) N3 nmeroMXCcA Ha NPeANPUATUM YKPYNHEHHbIX COOPOYHBbIX €ANHULL

3) 13 HOBbIX Creumann3aMpoBaHHbIX MaLLWH, OCYLLIECTBASIOWMNX 3apaHee oTpaboTaHHble TEXHONOrM4yeckne npo-
ueccol

4) N3 fencTByOLLEro, COOTBETCTBYIOLLMM 06pa3oM MOAEPHU3MPOBAHHOIO U OCHALLEHHOTO TEXHOOMMYEeCKoro
obopygoBaHus

43

Kakne Buabl Nnpon3BoOAUTENBHOCTY CYLLECTBYIOT?
1) TexHn4yeckasn

2) TeopeTuyeckasn

3) akcnnyaTtauMoHHas

4) dakTuyeckas

46

KonunyectBo nepepaboTaHHON U BbIMYLLEHHOW NPOAYKLUN 3a Nepuog HenocpeacTBeHHoW paboTel obopyao-
BaHWsi 6e3 y4eTa AOMNOMHUTENbHBIX 3aTPaT Cbipbst U paboyero BpeMeHn — 3To: NpPOn3BOAMTENBHOCTb

1) TexHn4eckas

2) TeopeTuyeckas

3) akcnnyaTtauMoHHas

4) dakTnyeckas

47

TexHn4yeckme BO3MOXHOCTU NNHUM, OBYCNOBMNEHHbIE TEXHONOMMYECKMM NPOLLECCOM U KOHCTPYKLUMen obopyaoBa-
HUSA xapakTepusyeT Npoun3BOANTENBHOCTb

1) TexHn4eckas

2) TeopeTunyeckas

3) akcnnyaTtaunoHHas

4) dakTuyeckas

48

OTHOLLEHMEe KonMyecTBa Ka4eCTBEHHOW NPOAYKLMM K NPOMEXYTKY BPEMEHU, 3a KOTOPbLIN OHa nepepaboTaHa nnm
BbIMyLLEHa B pearbHbIX YCNOBUAX 3KCMyaTauum ¢ y4eTOM MPOCTOEB XapaKkrepuayeT npou3Boan-
TENbHOCTb

1) TexHn4eckas

2) TeopeTunyeckas

3) akcnnyaTaLuMoHHas

4) dakTnyeckas

50

Kakon komnnekc nMHuM NponsBOACTBa PACTUTENBLHOTO Macna 13 CEMsH NOACOMHEYHVKa ABNSETCA BeAyLwnm?
1) ANs O4NCTKM CEMSH

2) ona nony4veHns sapa

3) anA nony4YyeHusa npeccoBOro macna

4) onsi NnonHoun padguHaunm macna

5) [O3VpYyHOLLMX YCTPONCTB

51

B kakol KoMnnekc nNMHMM NPON3BOACTBA PACTUTENBHOrO Macna U3 cemMsiH NOACONHEYHMKa BXOAUT ruapaTtatop?
1) ANs OYNCTKM CEMSH

2) onsa nony4veHns sapa

3) anga nonyyeHus NpeccoBoro macna

4) pnsa nonHown pacdmHauum macna

5) 4O3MpYOLNX YCTPOWCTB

52

B kakoi koMnnekc NMH1M NPON3BOACTBA PACTUTENBHOIO Macra 13 CeMsiH MOACONHEYHUKA BXOAUT BO34YLLUHO-
cuToBOW cenapaTtop?

1) ANA OYMCTKMN CEMSAH

2) onsa nony4veHns sapa

3) anga nonyyeHus NpeccoBoro macna

4) pnsa nonHon paduHaumMn macna

5) 4O3MpYHOLNX YCTPOWCTB

53

B kakoi koMnnekc NMH1M NPOU3BOACTBA PACTUTENBHOIO Macna u3 cemMsiH NOACOSTHEYHMKa BXOOUT LIeHTPobex-
Has pylwnnbHas mawmHa?

1) AN OYUCTKM ceMsH

2) onsA nony4vyeHns sagpa

3) anga nonyyeHus NpeccoBoro macna

4) ons nonHon paduHaumMn macna

5) 0O3MpYHOLNX YCTPOWCTB

54

B kakoi koMnnekc NMH1M NPOU3BOACTBA PACTUTENBLHOIO Macna U3 ceMsiH NOACONTHEYHMKa BXOAUT BanbLIOBast
MenbHuua?




1) ANS OYNCTKM CEMSIH

2) ans nonyyeHus sapa

3) Ans nony4eHUsA npeccoBoro macna
4) onst NnonHoun padguHaumm macna

5) 0O3MpYOLLNX YCTPOWCTB
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B kakoi komMnnekc NMH1M NPOU3BOACTBA PaCTUTENBHOIO Macra U3 CeMsiH MOACONHEYHMKa BXOAUT MaLLMHa Anst
dacoBaHusa macna?

1) ANst OYNCTKUN CEMSIH

2) onsa nony4veHns sapa

3) 4Ansa nony4yeHns NpeccoBoro macna

4) onst NnonHoun padguHaumm macna

5) [O3MpYyOLMX YCTPOUCTB

57

Kakasi nuHust npuBegeHa Ha pucyHke?

6 15 s 70 ;

TexXHoJiorn4yeckas nmHusA ﬂepBM‘IHOﬁ nepepaGOTKM CeNbCKOXO03ANCTBEHHbIX }XMBOTHbIX

58

Kakasi nnHMs NpuBedeHa Ha puUcyHke?

\
28 29 30 31 32 13 33 14 34 35

TEeXHOJIoOrnyeckas IMHUA NepBUYHON NepepadoTKku nTuubI

59

B kakon komnnekc nuHum nepeuyHoi nepepabotkn KPC BxoanT 6okc Ans ornyweHnsa?
1) ansa y6os n o6eckpoBnUBaHus

2) 4Na CbeMKM LLKYp

3) AN n3BnevYeHnst U3 Tyl BHYTPEHHUX OpraHoB

4) ycTponCTBa 4115 CYXON U MOKPOWM 3a4NCTKM TyLU

60

B kakon komnnekc nuHum neperyHon nepepaboTku KPC BXoaWT yCTPONCTBO ANS PACTSXKN 3aQHMUX HOr?
1) ans y6osi n o6eckpoBnmnBaHnst

2) ANsA CbEeMKM LUKYp

3) oNs n3BneYeHusi U3 Tyl BHYTPEHHUX OpraHoB

4) ycTponcTBa 45151 CYXON U MOKPOWM 3a4NCTKM TyLL
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B kakoi komnnekc nMHuM nepsuyHoi nepepabotkn KPC BxoanT aBTOMaT Anst NpoAonbHOM pacrnmioBKu Tyw?
1) ansa y6osi u o6eckpoBnNmMBaHns

2) ANa CbeMKM LLKYp

3) Ans u3BnevYeHus U3 Tyll BHYTPEHHUX OPraHoB

4) ycTpONCTBa AJ15 CYXON U MOKPOWM 3a4NCTKM TYyLL

62

B kakoi komnnekc nuHum nepeuyHoi nepepaboTkn KPC BXoanT yCTPONCTBO ANst KNeNmeHus?
1) ans y6os n o6eckpoBnuBaHus

2) Ans CbeMKM LLKYp

3) AN n3BnevYeHnst U3 Tyl BHYTPEHHUX OPraHoB

4) ycTPOUCTBA AJIsi CYXOM U MOKPOM 3a4UCTKU TyLl
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Kakon komnnekc nMHuM nepBrYHON nepepaboTku NTULbI ABMSETCS BeAyLMM?
1) 4nsa nonyyeHus Tylek NTuy,
2) noTpolieHus




3) oxnaxgeHus

64

B kakoi KoMnneKkc nMHUM neperMYHON nepepaboTkn NTULbI BXOAMT BaHHA A4S Wnapkn?
1) Ans nony4yeHUs TyweK NTUL

2) noTpoLueHuns

3) oxnaxgeHus

65

B kakon komnnekc nMH1M NneperMYHON nepepaboTku NTULbI BXOAUT MOEYHas MalumHa?
1) ANs nony4yeHns Tyllek NTuL

2) noTpoweHus

3) oxnaxgeHus

66

B kakol KoMnneKkc NMHUM neperMYHON nepepaboTkn NTULI BXOAMT NpMBop 31eKTPoKNnenmMeHmsa?
1) ANs nony4yeHns Tyllek NTuL

2) noTpoLueHuns

3) oxnaxpeHus

67

Kakasi nuHunst npuBegeHa Ha pucyHke?
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TexXHoJiorn4yeckas nimHnA npom3BoacTBa xneba U3 nweHN4YHOMN MYKH

68

Kakas nuHua npuesegeHa Ha pmcyHKe?
5
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TEeXHOSOrn4YecKas fIMHUA NPOM3BOACTBA pXaHoro xneba
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Kakas nuHusa npueBegeHa Ha pVICVHKe?
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TEeXHONornyeckasa NIMHMA NPoM3BOACTBA MaKapOHHbIX U3Aenun

71

B Kkakoi KOMMNMEeKC NMHUK NPOU3BOACTBA X/1eba 13 NLWEeHNYHOM MyKU BXOAMT MyKomnpocensaTesb?

1) ANA XxpaHeHUs, TPAHCNOPTUPOBaHUA U NOATOTOBKMU K MPOU3BOACTBY MYKHW, BOAbI, CONK, caxapa, Xu-
pa, APOXCKEN U APYrUX BUAOB ChIpbsi

2) paccToMnKK, YKNaaK1 U BbINEYKM TECTOBbLIX 3aroTOBOK

3) Ans oxnaXaeHust U yNakoBbIBaHUS FOTOBbIX U3AEeNUi

72

B kakow KOMNeKC NMNHUK npounseoacTea xneba 13 nieHn4Hom MYKW BXOOUT xne6oneKapHaﬂ neyn?




1) ONa XpaHeHusi, TPaHCNOPTUPOBaHUS U MOArOTOBKM K MPOU3BOACTBY MyKM, BOAbI, COMU, caxapa, Xupa,
LAPOXOKe U APYrvX BUAOB Cbipbsi

2) paccTOiKM, YKNagKu 1 BbiNeYKu TeCTOBbIX 3aroTOBOK

3) Anst oxnaxaeHWst U ynakoBbIBaHWUS TOTOBbIX M3aenui

73

B kakon komnnekc nuHMM npoussoacTea xrneba M3 neHNYHOM MyKU BXOAWUT yNakoBoYHast MalumHa?

1) Ansa xpaHeHus1, TPAHCNOPTUPOBAHMSA N NOATOTOBKM K MPOU3BOACTBY MYKW, BOAbl, COMNMKW, caxapa, Xupa,
OPOXOKEN U APYrnX BUOOB Cbipbsi

2) pacCTONKN, YKIaAKN U BbINEYKN TECTOBbLIX 3aroTOBOK

3) Ans oxnaxaeHus v ynakoBbiBaHUS roToBbIX U34eNnun

74

M3 kaknx KOMNIeKcoB COCTOUT MMHWSA NPON3BOACTBA PXaHoro xneba?

1) AnNA XxpaHeHWUs, TPAHCNOPTUPOBAHUA N NOATOTOBKM K NPOM3BOACTBY MYKU, BOAbI, COMU, XM1pa,
APOXOKEeN U APYrMX BUAOB CbIpbs

2) TeMnepupoBaHusA, AO3UPOBAHNA U CMELLMBaHUA peLenTYPHbIX KOMNOHEHTOB

3) ANa [O3NPOBaHNS, CMELLMBAHNA U BaKyyMUPOBaHNSA pPeLenTypHbIX KOMMOHEHTOB

4) AnA pacCcTONKM U BbINEYKU TECTOBbLIX 3aroToBOoK B hopmax

75

Kakol komnnekc nMH1umM NponsBoAcTBa pXkaHoro xneba siBnseTcst Beaywmm?

1) Ans xpaHeHusi, TPAHCNOPTUPOBAHMS U MOATOTOBKM K MPOU3BOACTBY MYKW, BOAbI, COMK, XXUpa, APOXOKEN N
OPYrMX BUOOB Cbipbsi

2) TemnepupoBaHus, 4O3UPOBaHUSA U CMELUMBaHUS peLenTypHbIX KOMMNOHEHTOB

3) ANSa paccTovikmn 1 BbINEYKN TECTOBBIX 3aroTOBOK B (hopmax

4) onsa oxnaxgeHusa 1 ynakoBbliBaHUS rOTOBbIX N34enumn

76

B kakon komnnekc NMH1M NPON3BOACTBA pPXaHoro xneba BxoauT cMecuTens?

1) AnA xpaHeHUs, TPAHCNOPTUPOBaHUSA U NOATOTOBKM K NPOM3BOACTBY MYKU, BOAbI, COMU, XM1pa,
APOXXKEN U APYrMX BUAOB CbIpbA

2) TemneprpoBaHns, AO3MPOBAHUS U CMELLUMBAHUS peLenTyPHbIX KOMMOHEHTOB

3) 4Ns paccTONKM 1 BbINEYKN TECTOBbIX 3aroTOBOK B hopMax

4) onsa oxnaxgeHus 1 ynakoBbIBaHWUS TOTOBbLIX U34ENUN

77

B kakon koMnnekc NMHMM Npon3BOACTBA PXaHOro xneba BXoanUT AenUTeNbHO-NOCaA0uHbIN arperat?

1) 4nsa xpaHeHus1, TPAHCMOPTUPOBAHMSA U MOATOTOBKM K MPOU3BOACTBY MYKWU, BOAbI, COMU, XUpa, APOXOKEN 1
OPYrnX BUOOB Cbipbsi

2) TeMnepupoBaHus, 4O3UPOBaHUSA U CMeLUMBaHUS peLenTypHbIX KOMNOHEHTOB

3) Ans paccTonKM 1 BbINEYKN TECTOBLIX 3aroTOBOK B hopMax

4) onst oXNaxgeHusl U yNakoBbIBaHUS TOTOBbIX N30enni
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B kakon komnnekc NMH1M NPOU3BOACTBA PXaHoro xneba BXOAMT pacCTOVHbIN wkad?

1) ANs XpaHeHus, TPaHCNOPTUPOBAaHWSA 1 NMOATOTOBKN K MPOU3BOACTBY MYKW, BOAbI, COMK, XMpa, APOXOKEN 1
APYrMX BUOOB CbIpbs

2) TemneprpoBaH1s, 4O3NPOBaHMS Y CMELLUMBaHNS PeLenTyPHbIX KOMNOHEHTOB

3) AnA paccTonku 1 BbINEYKM TECTOBbLIX 3aroToBOK B chopmMax

4) Ans oxnaxaeHWs 1 ynakoBbIBaHWS rOTOBbIX U3AENU
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B kakoit KoMNneKc NMHUM NPON3BOACTBa MaKapOHHbIX U3AeNuii BXOAAT CUCTEMbI MHEBMaTUYECKOro TpaHcrnopTa
MYKIN?

1) ANA XpaHeHuUs, TPAHCNOPTUPOBaHUA U NOATOTOBKU K NPOU3BOACTBY MYKU, BOAbI U J,06aBOK-
oGoraTtutenen

2) ANs 0O3UPOBaHWS, CMELLMBAHUS U BaKyyMUPOBaHMS peLenTypHbIX KOMMOHEHTOB, MakapOHHOIo npecca, pe-
XyLLero n 064yBOYHOMO YCTPOUCTB

3) cyLmnbHbIX annapaToB, HaKoNUTeNen-cTabnnmaaTopos, MaLLMH ANs hacoBaHUs 1 rPYNMOBON YNakoBKM Ma-
KapOHHbIX N3aenui
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Kakol komnnekc nMHMn Npon3BoACcTBa MakapoHHbIX M3AeNVin iBNseTc BegyWwmum?

1) ANs XpaHeHns, TPaHCNOPTUPOBAaHWSA 1 NMOATOTOBKN K MPOM3BOACTBY MyKW, BoAbl 1 obaBok-oboratutenein

2) ans po3MpoBaHus, CMELLMBaHUA U BaKyyMUPOBaHUA peLenTypHbIX KOMNOHEHTOB, MaKapOHHOIO
npecca, pexyliero n 064yBo4HOro ycTpoucTs

3) cywmnbHbIX annapaToB, HaKoNUTenen-ctabunMa3aTopos, MalnH AnA dacoBaHUS 1 rPYNMNOBON yNakoBKU Ma-
KapOHHbIX U3genui
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B kakol KOMNNeKc NMHMU NPON3BOACTBA MaKapOHHbIX N3AeNnuiA BXOAAT KOHBeepHas Cylunnka?

1) AN XpaHeHWs, TPaHCMOPTUPOBaHKSA 1 NOAFOTOBKM K NMPOM3BOACTBY MYKM, BoAbl U AobaBok-oboratntenen

2) ona [O3MpPOBaHNs, CMELLMBAHUSA U BaKyyMNPOBaHWS peLenTypHbIX KOMMOHEHTOB, MakapoOHHOro npecca, pe-
XyLiero n 064yBOYHOr0 YCTPONCTB

3) cywunbHbIX annapaToB, HaKoNuTenen-cTabunMsaTopos, MalWwnH Ans dacoBaHUA 1 rpynnoBoM yna-
KOBKM MaKapOHHbIX U3aenun

3.3 KoHTponbHble BONPOCHI K TEKYLLMM ONpOCcaM Ha npakTU4Yeckux pabortax
MKB-4 - CnocobeH yyacTBoBaThb B pa3paboTke HOBbIX TEXHOMOMMI U CPeaCTB MeXxaHu3auun, ae-
ToMaTM3aunmM 1 poboTn3aLmMm NPOMbILLNEHHbIX NIMHUIA NO NPOM3BOACTBY MULLIEBOV NPOAYKLMUN

Ne
3agaHusa

Ycnoswue 3agauv (popMyrMpoBKa 3agaHns)
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Yrto Takoe cucrtema?

Cuctema — 370 ynopsiioYeHHoe onpeaeneHHbIM 06pa3oM MHOXECTBO PasHOPOAHBIX 3NIEMEHTOB (MO KpariHew




mepe, ,EI,ByX), B3aMMOCBA3aHHbIX N 06pa3y+ou.|,1/|x HEeKOTOpOoe LiefloCTHOE eAUHCTBO, CBOMCTBA KOTOPOTO GonbLue
CYMMbI CBOWCTB COCTaBNAOLLNX €r0 3/IEMEHTOB
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Yto Takoe anemeHT?

OnemeHT — 3T0 HeenuMble OOBEKTBI, KOTOPbIE B COBOKYMHOCTN 06pa3yoT CUCTEMY U He CyLLECTBYIOT BHE CU-
CTeMbI
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UTto Takoe CTpyKTypa cuctembl?

CprKTypa CUCTEMbI — 3TO CE€Tb OTHOLLEHWI UK onpeaeneHHas ynopAao4eHHOCTb CBSA3en Mexay anemMeHTamm
CUCTEMBbI
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Y10 Takoe cBs3N cucTembl?

CBs131 cucTeMbl — 3TO B3aMmMogencTame aneMeHToB, obecneyrBaioLLme BO3HUKHOBEHUE U COXpaHeHue CTPYKTYy-
Pbl U LEeJIOCTHbIX CBOWCTB CUCTEMbI

88

YTo Takoe LenoCTHOCTb CUCTEMbI?

LlenocTHOCTb cucTemsbl — 3TO COBOKYMNHOCTb 3J1EMEHTOB, B3aMMOOENCTBUE KOTOPbIX 06yCJ'IOBJ'IVIBaeT Hanun4yne
HOBbIX KQ4ECTB CUCTEMbI, HE CBOMCTBEHHbIX o6pa3yrou.|,MM ee 4YactamMm
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Kak knaccmdumumpyoTca nMHnM Ans npov3BoAcTBa NULLEBLIX NPOAYKTOB?

1) NMHWKM ANs NPOU3BOACTBA MULLIEBbIX NPOAYKTOB NyTEM Pasbopku CenbCKOXO3ANCTBEHHOIO Chipbsl HA KOMMO-
HEHTbI

2) NMHUK AN NPOM3BOACTBA NULLIEBLIX NPOAYKTOB NyTEM COOPKM N3 KOMMOHEHTOB CENbCKOXO3AWCTBEHHOTIO Chl-
pbsi

3) NMHUK oNs NPoOM3BOACTBA NMLLEBLIX NPOAYKTOB NyTEM KOMBUHMPOBaHHON NepepaboTku CenbCKOX03ANCTBEH-
HOrO Cblpbsi
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Kakne TpeboBaHus NpeabaBnsOTCS K TEXHONOMMYECKNM npoueccam?

TexHonornyeckme npouecchl MULLEBbLIX MPON3BOACTB XapakTepusyoTcs MHoroobpasvem, Y4To Bbi3biBaeT
6onbLUve TPyAHOCTM B KOMMNEKCHOW MexaHW3auumM n asTomatmaaumm.

Moa MexaHn3aumen TeXHONOMMYECKNX MPOLIECCOB NOHNMMAETCH NPUMEHEHNE AHEPTUM HEXUBOW NPUPOAbI.
Brnarogaps mexaHv3auumM MOXHO 3aMeHWUTb TPyA YenoBeka TaMm, rae HenocpeacTBEHHO N3MEHSAETCS CocTaB U
cTpoeHune obbekTa nepepaboTkn (coeanHeHne, pasaeneHve, dopmoBaHve 1 Ap.), HO paboyunii AOMKEH NPUHK-
MaTb HEMOCPeACTBEHHOE y4acTue B yrpaBrieHMn TEXHONOrMYeckum obopyaoBaHueM, KOHTPONMpoBaTh ero pa-
00Ty, BbINOMHATL NYCK, HaNagKy 1 0CTaHOBKY 060pya0OBaHus.

Mop aBTOMaTM3aUMen TEXHONOMMYECKUX MPOLLECCOB NOHMMAETCS NPUMEHEHUE SHEPTUN HEXMBOW NPMPOabI
ANs BbIMONTHEHUS U yrpaBneHns npoueccom 6e3 HenocpeacTBEHHOrO yqacTus niogen. B aBTomatnanpoBaHHOM
TeXHONorMyeckom npouecce paboumin yyacteyeT B Hanadke 1 nycke 060pyA0BaHNSA TONBbKO NPY HapyLUEHNAX
3afaHHOro pexuma akcnnyartauuy obopyaoBaHus.

MexaHn3aumno n aBToMaTU3aLmio TEXHONOMMYECKNX NPOLIECCOB MPOBOASAT C LieNbio 3aMeHbl TSHXenoro u Mo-
HOTOHHOTO PU3NYECKOro TpyAa, Kor4a MMeITCs BpeAHble YCNoBUs Ha NpeanpusaTim 1 korga obecneyrsaeTcs
9KOHOMUYECKUI 3P EKT B pe3ynbTaTe NOBbILLEHNSA MPOM3BOANTENBHOCTM TPYAA U YNyYLLEHWNSA KavyecTBa Bbinyc-
KaemMow NpoayKumu.
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Kakne TpeboBaHus NpeabsaBnsSOTCS K TEXHONOrMYeckomy ob6opyaoBaHnio?

Ha npeanpuaTnax HeGoMbLUION MOLLHOCTU, NO-BUAMMOMY, LieniecoobpasHo ycTaHaBnmBaTh YHUBEPCalbHble
nepeHanaxvsaemMble NMHUK. KpynHble NpeanpuaTis, HanpoTUB, XXenaTenbHO OCHAaLLAaThb CrieLuanu3npoBaHHbI-
MW FIMHWSIMU, Ha Ka>XKOO0WN U3 KOTOPbIX MOXHO ByAeT BbinyckaTe U3genus onpeaeneHHblx Tunopasmvepos. Heo6-
XOOMMO MPUHATE BO BHUMaHME, YTO CTOMMOCTb NepeHanaXnsaemon MMHUN 3Ha4YMTENbHO Bbille, YeM cneunanu-
31MPOBaHHON.

Bo3MOXHbI TPM OCHOBHbIX cnocoba co3gaHnsi MOTOYHbIX MUHWIA:

— U3 HOBbIX CNELMann3MpoBaHHbIX MaLLWH, OCYLLECTBSOLWMX 3apaHee oTpaboTaHHbIe TEXHONOMMYeckne
npoLeccs;

— U3 JenCTBYIOLLEro, COOTBETCTBYIOLLUMM 06pasoM MOAEPHU3NPOBAHHOIO N OCHALLEHHOTO TEXHONOrMYeCcKoro
obopynoBaHus;

— U3 OTAENbHbIX TUMOBbLIX 3NEMEHTOB.

Ha npakTuke ocyLLeCTBNSAT CMeLlaHHble BapyaHTbl, KOrAa IMHUKM CO3AatoT, HanpMMep, 13 AeNCTBYIOLLNX
MalLlVH, HO Ha HEKOTOPLIX OnepaLusix MPUMEHSIIOT HOBOE crielmansHoe 06opyaoBaHue.

Mo BO3MOXHOCTW crielyeT BKNoYaTb B COCTaB NMMHUIA CyLLECTBYOLLME NPOBEPEHHBIE TUMbI MALLWH, NP HEOB-
XOOMMOCTM crefyeT MOAEePHU3NPOBaTb UX.

Mpy NpoeKkTMpoBaHUM NOTOYHbIX NIMHWUI CEPbE3HOE BHUMAHUE OOMKHO ObITb yaeneHo cobnogeHnto ycnoBuii
6e3aBapuiiHon paboTbl, yoobcTBy o6CnyxmBaHus n TexHuke 6esonacHocTy. BeinonHeHne 3TMx TpeboBaHui
MOXET CKa3aTbCsl Ha KOMMOHOBKE NNHUK.
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Kakne Tpe6GoBaHus NpeabsaBnsoTCs K POpMUPOBaHUMIO KOMMIEKCOB 06opyaoBaHNA?

Onsi cMHXpOHM3aLUuW paGoTbl MaLUVH MOTOYHOW NIMHUM ANIMTENBHOCTb OTAEMbHBIX TEXHOMOMMYECKMX ONepaLmii
[OMKHa ObITb OAVHAKOBAas UMW KpaTHas, a NPouU3BOANTENBHOCTb MALUWH AOMKHA ObiTb BLIPOBHEHA.

Ecnu mawwmHbl, BXOASLLME B NIMHUIO, UMEIOT NMPUMEPHO OAMHAKOBYHO NMPOU3BOAMTENIBHOCTb, TO MOXHO Npume-
HSATb CKBO3HYIO O[JHOMOTOYHYIO KOMIMOHOBKY C TPAHCMOPTHLIMM YCTPOMCTBaMu, NepejaoLimMMm nonydgabpukar ot




OAHOW MaLUVHbI K Apyron. Ecnn xe mMalunHbl Mo NPon3BOANTENbHOCTU CYLLIECTBEHHO OTNNYalOTCA APYr OT Apyra,
TO crnepyeT NPYMEHSATb MHOTOMOTOYHbIE NIMHWKM C NapannenbHon paboTon OA4HOTUMHBIX Manonpou3BoANTESb-
HbIX MaLUWH B CXOAALLMXCH MU pacxogdawmnxcs notokax. [ng aToro He06XxoANMMO NPUMEHATL CrieunansHbIe ne-
perpyxatoLume 1 pacnpegenvTenbHble YCTPONCTBA U OCYLLECTBAATL CneLmanbHyo KOMNOHOBKY 060pyAoBaHNs.
B gaHHoOM criyvae BCneAcTBME TEXHOMOTMYECKMX MPUYNH BO3HUKHYT HE3aBMCUMbIE YHaCTKM MOTOYHbBIX JIMHUNA.
Kaxapln N3 y4acTKOB AOMMKEH MMETb CUCTEMY YNPaBneHWs, CBA3aHHYI0 C APYrMMUW y4acTkaMu, a Takke He3aBu-
CMMble CUCTEMbl aBTOMAaTUYECKOW TPaHCMOPTUPOBKM U3AENUA U UX opueHTaumn. Takum obpasom, NMHMS ¢ pas-
NIMYHOW B OTAENbHbIX €€ yYacTKax NPpOAOIIKUTENBHOCTLIO paboYero Luukna, no cywecTsy, npeacrasnsaeT cobon
HEeCKOINbKO nocneaoBaTerbHbIX NOTOYHbLIX IMHWUIA, CBA3AHHLIX APYr C APYrOM NULlb o6LWUM Ana 3TUX NUHWA aB-
TOMaTUYECKNM YNpaBneHneM.

MomyMO TexHoMmorM4ecknx akTopoB Ha KOMMOHOBKY MMHWUWN YacTo BMSIET KOHUIypaums Lexa unv sgaHus,
B KOTOPOW NpeAnonaraeTcs pasMeLleHre nNMHUn. Bo3amoxHble NOBOPOTLI MOTOKA TaKKe BbI3bIBAIOT Heobxoan-
MOCTb BBEAEHUS JONOMHUTENbHbBIX MEPerpy>atoLinmx yCTPONCTB U AeNeHUs NNHNM Ha OTAeNbHble Y4acTKN.

PasgeneHue nnuHUM Ha y4acTKM YCIIOXHAET U YAOPOXaeT ee, TaK Kak Bbl3biBaeT HE0O6X0ANMOCTb YCTaHOBKM
neperpyxatoLmnx yCTponCTB, YBENUYEHNe Yucna npuBogoB KOHBENEPOB, anekTpoannapaTypsbl 1 T.4. OgHako
MHOIMe TEXHONMOTMYECKUe N CTPOUTENbHBIE MPUYUHBI AeNatoT Takoe AeneHne Hens3bexHbIM.

YUTo xapakTepusyeT TeXHM4Yeckas NponM3BoanTENbHOCTL?

93 TexHu4yeckas Npon3BOAUTENBHOCTb XapaKTepuayeT NpoaoIHKUTENBHOCTL paboThl MaLLMHLI B Te4eHne 1 4 Henpe-
pbIBHOW paboTbl B KOHKPETHBIX YCIOBUSAX 3KCMNyaTaunm ¢ y4eTOM TEXHONOMMYECKNX NEPEPLIBOB B OOCMYXXMBaHUU
MaLLUUHbI.

Kak paccuntbiBaeTcs TeopeTuyeckasi NpoM3BoANTENbHOCTL?

TeopeTunyeckyto NpomM3BoOANTENBHOCTb (M3/q UNn T/4) 4NA MaLWH LMKNNYECKOro AeNCTBUSA onpeaensoT no dop-
Myne

Mo= 60gn nnu MNo= 60qgny,

rae q — KonMyecTso NpoayKumn, BoipabaTeiBaeMor MaLlLWHOWM 3a OAMH pabounii LuK, M>, T Unn B eaMHMLEX Npo-
OYKUUW; N— KOHCTPYKTUBHO-PACYeTHOE YMCIIO LIMKIOB, BbINOMHAEMbIX MaluvHow 3a 1 MuH, n= 60/t (t, — TeopeTu-
yeckasi NpoJOIMKUTENBHOCTb OAHOMO LMKNA, C); Y — MIOTHOCTL Matepuana 1/ M3

94 [na malwnH HenpepbIBHOrO AENCTBUS NPU NEPEMELLEHNN ChiNy4MX MaTepuarnoB HenpepbiBHbIM NMOTOKOM Teope-
TMYECKYI0 NPON3BOAUTENBHOCTb pacCcUMTbIBaOT No hopmyne
Mo= 3600Sv unu Me= 3600Svy,
roe S — pacyeTHOe NonepeyHoe CeYeHne nepemMeLLaeMoro NoToka nnv noLlazb NonepeyHoro ceveHns Bbipesa-
emoro crosi pa3paboTkn matepuana, M”; v— pacyeTHasi CKOPOCTb NepeMeLLeHNs Unu pa3paboTkn MaTepuana m/c.
Mpun nepemeLLeHN WITYYHbIX TPY30B UMM MaTepranoB OTAENbHbIMU MOPLUSMIN TEOPETUYECKYIO NPOU3BOAUTENb-
HOCTb paccyMTbIBaOT N0 hopmyne
o= 3600qnVv/l,
rae gn — obbem matepuana B O4HOM nopumm (M3) unwu rpysa (T);| — cpeaHee paccTosiHMe Mexay nopuusiMm mare-
puana unv LTYy4YHbIMX rpy3amu, M.

YTO xapakTepusyeT aKcnyaTalumoHHas Npon3BOAMTENbHOCTL?

95 OTHOLLEHNE KONMMYecTBa Ka4eCTBEHHOW NPOAYKLUMM K MPOMEXYTKY BPEMEHMU, 3a KOTOPLIN OHa nepepaboTaHa nnu
BbIMyLLEHA B pearbHbIX YCNOBUSAX 3KCMyaTaluumn ¢ y4eToM NpoCTOEB
Kakow BegyLmii KOMNAEKC NIMHAM NPOU3BOACTBA Caxapa-necka U3 caxapHou CBeKmbI?

96 Benywum aensietcs komnnekc obopyaoBaHns Ansi yBapyBaHUS CMpona, KpucTannmsauum caxapa, otaeneHus
yTdhens 1 NpoMbIBKM KpucTannos caxapa. OCHOBHbIM 060pyiI0BaHMEM 3TOTO KOMINIIEKCA SIBMSIETCS BaKyyM-
annapatbl yTdens, ytpenemeruanku, ytpenepacnpegenutenu, LeHTpudyru, adpdmHaumoHHas mewuarnka, cbop-
HUKWN OTTEKOB YTAENEN N MeNacchl, a Takke BUOPOTpaHCNopTep A5t NPOMbITOrO caxapa-necka.

Kakon BeayLLuii KOMMNEKC NTMHWN NPOU3BOACTBA PacTUTENBHOMO Macna M3 CEMSIH NOACOMHEYHMKa?

97 Benywuin komnnekc 060pyaoBaHUs NMHWM NpegHa3HayeH Ans nofyyYeHns NpeccoBOro Macna, BKIYaoLwmi
BasibLOBbIE MENbHULbI, MTHAKTUBATOP, MACOOTKMMHOW Npecc, uUnbTPbl U HACOChI, a Takke obopyaoBaHne Ansi
n3menbyeH1s opnpeccoBOro XMbixa M OKOHYATENbHOIO OT)XXMMa M3 HEro macra.

Kakow BegyLimii KOMNAeKe NMHUM NPOn3BOACTBa conoaa?

08 BenyLuin KoMMnekc NMHUM COCTOUT M3 06opyaoBaHUs Ans conofopalLeHIs, NPEACTaBIIEHHOTO ALMYHBIMM CO-
N1040pacTUIbHLIMU YCTAHOBKaMM, CONIOAOBHSIMU C NEPEABMKHON IPSAKON, CTAaTUYECKMMU CONOLOBHSIMU C COB-
MeLLEHHbIM cnocobom, conogopacTunbHbiMu 6apabaHamu U KOHAMLMOHEPaMM A11S1 MTHEBMATUYECKMX CONOAO0-
BEH.

Kakor BegyLmii KOMMMIEKC IMHAM NPOM3BOACTBA NmBa?

99 o
Benywuin komnnekc o60pynoBaHUa NMHUKM NpefHa3Ha4YeH Ans 6poxeHns (4oOpakuBaHWs) NMBa U COCTOUT U3
OpoannbHbIX annapaToB U TAHKOB, YCTAHOBOK A1 HENpPepbIBHOro 6poXxeHust 1 obpaxuneaHus.

Kakon BegyLuin KOMMNeKc NMHMM NPOM3BOACTBA kapaMmenn?
100

Beayuiui komnnekc o6opyAoBaHUs NMMHUM NpedHasHaYeH A4S NPUroTOBIEHWS] KapaMeslbHOW Macehl, hopmoBa-




HUS1 M oxIaxkaeHust kapaMenu. B ero coctaBe HaxogsAaTCs 403aTOPbl KapaMenbHOro crpona, BKyCoBbIX 40O6aBOK
W KpacuTenewn, Bakyym-annapaT, oxnaxgawowas 1 TaHynbHas MalluHbl, TEMNepUpyoLwas MallnHa 1 o3aTtop
ANt HAYVMHKK, KapamerneobKaTouyHas, XryToBbITArMBaroLasa u hopmyoLlas MallnHbl, a TakKe Y3KUii oxnaxaa-
HOLLMIN KOHBEWEP W OXNaXaawLwnn arperar.

Kakow BegyLimin KOMNAEKC NIMHUM NPOM3BOACTBA NOMaAHbIX KOHET?

Beaywuin komnnekc o6opyaoBaHUSA NMHUN BKITIOYaET KOH(PETOOTNMBOYHBIN arperat, COMPshKeHHbIN C arperatom

101 YCKOPEHHOWN BbICTONKM KOprycoB KoHdeT. Komnnekc obopyaoBaHnsa Ans rnasmpoBaHus KOPNycoB KOHAET Co-
AepxunT obopyaoBaHue A8 XpaHeHWs, MOAroTOBKN Y TEMMNEPUMPOBAHNS LLOKONAAHON rMasypu, rnasvpoBOYHYO
MaLLWHY 1 arperaT oxnaxgaroLumn.

Kakol BegyLLmin KOMMNEKC MMHUN NPON3BOACTBA rMa3vpOBaHHbIX MPanMHOBbLIX KOHDET?

102 o
Beaywuin komnnekc obopyaoBaHusa Ans NonyYeHnss Kopnycos KOHDET MMeeT hopMyIoLLyt0 MaLLMHy, oxnaxaa-
OLLMe arperaTbl, pexyliee YCTPOUCTBO U rMa3vpOBOYHYIO MaLLUHY.

Kakor BegyLumin KOMNEeKC MMHUK NPOM3BOACTBA MIMTOYHOrO LLOKOMaAa U kakao-nopotLuka?

103 -

Beaywmn komnnekc obopynosaHus nuHum obecneunsaeT hOpMOBaHME LLOKONaaa n CoaepXnT TeMnepupyio-
LLYIO MaLLMHY, OT/IMBOYHbIN arperaTt, BUOpaLMOHHbIV KOHBEVEp U oxNaxaatowuii annapar.
Kakon BegyLLuin KOMMNEKC IMHUN NPOM3BOACTBA CNMPTa 3TUMOBOIO PEKTUMUKALMOHHOIO NULLEBOTO?

104 Beaywuin komnnekc o6opyaoBaHMsa B NMHUKM NpeAHasHaYveH Ans neperoHkun n pektudmkaummn cnmpta. B ero co-
cTaBe nmetoTcs bparopekTudmrkaLnoHHble N PEKTUDUNKALMOHHBIE YCTAHOBKW, YCTAHOBKM ANs nonyyeHns 6es-
BOLHOTO CMMPTAa, XONOAUMBHUKA N KUMATUINBHUKM BparoneperoHHbIX annapaTos, BCriomoratenbHoe obopyaosa-
HMe peKTUJdMKaLMOHHbIX YCTAHOBOK, a Takke 0bopyAoBaHuNe Ans yyeTa U XpaHeHus cnvpTa.

Kakol BegyLumin KOMNNEKC MMHUN NPON3BOACTBa XflebonekapHbIX APOXOKen?

105 o .
BeayLwuin kKOMMneKe NMHUM NpeacTaBnsioT ApoXoKepacTunbHble annaparbl, CHabXeHHbIe aspauUMoHHON cucCTe-
MOW ANS HAaCbIWEHNSA CYCNEeH3UN KNCNopoAoM, U BO34yXOA4YBHbIE MaLLUWHbI.

Kakow BegyLmii KOMNMAEKC NIMHAM NPOM3BOACTBA NaCTEPU3OBAHHOIO MUTLEBOrO Moroka?

106 Beaywwimm B nNMHWKM SiBRSieTCS KOMMNeKc o6opyaoBaHus Ans obpa3oBaHs HOPMann3oBaHHOIO MOMOKa U CIIMBOK,
BKIIOYAIOLLMIA HACOChI, cenaparop-HopMannsaTop 1 roMoreHM3artop.

Kakow BegyLumii KOMMNMAEKC NIMHAM NPOM3BOACTBA CYXOro MoJsioka?

107 o
Begywum gsnseTcs komnnekc obopyaoBaHus A CyLLKM MOSIOKa, BKITHOYaoLWni CyLUMIKK, BUbpocuTa 1
YCTPOWCTBA AN OXNaK4EHUSA CyX0ro Momoka.

Kakoli BegyLumin KoMneKkc MMHUM Npon3BoACTBa CAMBOYHOrO Macna?

108 Begywmm siBnsieTcst komnnekc 06opyaoBaHusa Ans cOMBaHUS CNMBOK, MPOMBIBKM, NOCOSIKN U MeXaHU4eCcKon 06-
paboTkM Macna, NpeAcTaBNSAOWMNIA MAcCoN3roTOBUTENN NEPUOANYECKOTO U HENPEPbIBHOTO AENCTBUS.
Kakon BegyLLuin KOMMNEKC NIMHUN NMPOM3BOLCTBA MOPOXEHOrO?

109 o . .

Beaywuin koMnnekc NMMHMM COCTOUT M3 nodorpesartenei, cenapaTopoBCNMBKOOTAENUTENEN, TOMOreHU3aTopOB,
nacTepusaTopoB, OxnaguTenen n eMKocTen Ans xpaHeHus nonydabprkaTos.

Kakolt BegyLumin KOMNNeKc NMHUM NPon3BoACTBa TBopora?

Begywmm siBnsieTcst komnnekc o6opyaoBaHusa Ans obpa3oBaHMsa MArKOro AMETUYECKoro TBopora, B COCTaB Ko-

110 TOPOro BXOOAT annapat AN 3aKBalUMBAHNS U CKBALLMBAHWS 06e3XMPEHHOro MOJIOKA; 403aTOpbl 3aKBaCKW, pac-
TBOpA XIIOPUCTOrO KanbLUMs U CbIHYXXHOTO (PepMeHTa; HacoChl ANs TBOPOXHOIO CryCcTka; nnacTuHyaTasi nactepu-
3aUMOHHO-OXITagnTENbHAA YCTaHOBKa AN CrycTka, UnbTp 1 LEHTPOOEXHbIV cenapaTop Ans CrycTka u oxna-
avTenb o6e3XnpeHHoro TBopora.

Kakon BeayLLmnii KOMMNEKC NUHWN NEPBUYHON NepepaboTKM KPYNHOro poraToro ckota?

111 Komnnekc obopynosaHus ans W3BNEYEHMA U3 TYLL BHYTPEHHMX OpraHos, BKITHOYaIOLLNIA LIeMHOW KOHBENep, anek-
TpOMuIy AN PacnuIoBKW rPYAHOWM KOCTM TyLU, KOHBEWEPHbIVA CTON ANs NpueMa U MHCMEKUMU BHYTPEHHUX opra-
HOB, MOlOLLIEE YCTPOWCTBO ANA CTEPUNM3aLIMU PYYHOTO MHCTPYMEHTA, 3NeKTponura, aBTomar Ans NPOAOSbHOM
pacnuioBKM TyLU.

Kakon BegyLLuii KOMMNEKC NTMHUU NEPBUYHON NepepaboTkm NTuLbI?

112 Beaywwmin komnnekc obopyaoBaHUsi NIMHUM COCTOUT U3 KOHBEepa NOTPOLLEHNS, MaLlUVH BbIPe3aHns KNnoaku u
BCKPbITUSI BPIOLLHOW NONOCTU, M3BMNeYeHNs BHYyTPEHHOCTEeN, 06paboTku xenyaka, yaaneHusi 306a n nuwesoaa,
OTAENEHNS Len, MOEYHON MALLUVHBI.

Kakon BegyLLuii KOMMNEKC NTMHMM MPOM3BOACTBA BapeHbIx konbac?
113 Benywum sBnseTcst komnnekc obopyaoBaHus A TOHKOrO M3MenbYeHnst u NpUroToBnexus paplua, B coctas

KOTOPOro BXOASAT BOMYOK, KyTTEP, CMECUTENb-M3MENbYNUTENb, MELLanka-u3MenbYnTerb, KyTTep-MeLuanka 1
dhapLUenpuroToBMTENLHBIN arperar.

114

Kakon Be,D,yLLl,I/II;i KOMMNNeKc NMMH1U1 Nnpon3BoaCcTBa BapeHO-KONYeHbIX konbac?




Beaylumm komnnekcom sienseTcsa obopynoBaHue Ans TepMuyeckoi o6paboTku, Ang Yero TpaguLMoHHO UCNoMb-
3yI0T CTaLMOHapHble 06)XapoyHble, BapoyHbIe U KONTUMbHbIE kKaMepbl. OCHOBHbLIM 0GOpYAOBaHNEM Ha 3To
cTagum siBNsieTCS TepMoarperaT HenpepbIBHOTO AeCTBISA C aBTOMaTUYECKUM perynupoBaHMeM TemnepaTypbl 1
OTHOCUTENbHOM BMa)XHOCTU Cpeabl, B KOTOPOM Konbackl Ha pamax NoaBepratoTcs Bapke, KOMYEHWIO U BbICYLLIU-
BaHMIO.

Kakor BegyLumit KOMNNAEKC NIMHUM NPOM3BOACTBA MSCHbBIX KOHCEPBOB?

OCHOBHbIM SIBNSIETCA KOMIMITEKC 060py,D,OBaHM$| ONa nepemeLlumBaHusa 1 Nocosia MACHOrO Cbipbd, COCTOSALLNIA N3

115 MeLLarnku, KyTTepa 1 yCTaHOBKM ANiS NepeMeLLnBaHms paccona.
OpfHMM 13 BaXKHENLLNX ABNSETCS KOMNIekc obopyaoBaHms Ans dacoBaHUs U YKynopyBaHUst 6aHoK, BKIOYalo-
Wwmn B cebs fo3aTopbl, acoBOYHYH MaLUVHY, BECOBOE YCTPOWCTBO U 3aKaTOYHYK MaLLUUHY.
Kakor BegyLumii KOMNNEKC NUHUM NPOM3BOACTBA Xeba 13 NWEeHNYHOW MyKnu?

116 BenyLinin komnnekc nMHUKM COCTOUT U3 060pyaoBaHMA ANs TEMNEPUPOBaHUS, JO3MPOBAHMS 1 CMELLUUBaHUA pe-
LenTypHbIX KOMMOHEHTOB; OPOXEHWS onapbl U TecTa; AeneHus TecTa Ha nopunm 1 PopMOBaHMSA TECTOBbLIX 3aro-
TOBOK 1 nonydabpukaToB. B cocTaB 3T0ro Komnrekca BXxogaT [03aTopbl, TECTONPUIOTOBUTENbHbIE arperarsl,
TECTOMECUITbHbIE, AENUTENbHBLIE N (DOPMYIOLLME MALLMHBbI.
Kakon BegyLuin KOMMNEKC NTMHUU NPOM3BOACTBA paHoro xneba?

117 BenyLiuin komnnekc nMHUM cocTouT U3 obopyaoBaHMs AN TEMNEepUpoBaHUs, O3MPOBaHUSA U CMELUMBAHUS pe-
LenTypHbIX KOMMOHEHTOB; OPOXEHMSA onapbl U TeCTa; AeNeHUsA TecTa Ha NoOpLUUn 1 ykragkm ux B popmsl. B co-
CTaB 3TOro KOMMIeKca BXOAST [03aTOpbl, TECTOMPUIOTOBUTENbHBIN arperat, TeCTOMECUIbHbIE MAaLUUHBI U Aenu-
TenbHO-NOCaA0YHbIN arperar.
Kakon BeyLLuii KOMMNEKC NTMHWU MPOU3BOACTBA MaKapOHHbIX N3OeNnuin?

118

BenyLmit KOMMNEKC NUHAM COCTOUT U3 0GOpYAoOBaHMSA ANst AO3MPOBaHUS, CMEeLUBaHUS 1 BaKyyMUPOBaHWS pe-
LieNTYPHbIX KOMMOHEHTOB, MaKapOHHOIO MPecca, PEXYLLEro 1 064yBOYHOrO YCTPONCTB.




3.4Kewnc 3apaHun
MKB-4 - CI'IOCO6eH y4acTtBOBaThb B paspa60TKe HOBbIX TEXHOMOIMN U cpencTtB MexaHun3auum, aB-
TOoMaTtu3aunm n poboTn3aumnm NPOMbILLAEHHbIX JIMHUA MO NPOU3BOACTBY NULLIEBON NPOAYKLMM

Homep Bonpoca

Kenc-3agauun
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3apgaHo: BenuuMHa namenbyaemblx Yactuy, d = 5 mm, 3a3op mexay Bankamm b = 1,5
MM, HacbInNHasi Macca npoaykTa p = 550 kr/m3, paboyasa anuHa BankoB L = 0,165 m,
YyacToTa BpaLlleHud BankoB n1 = 166 mun-1, n2 = 216 muH-1, yron 3axeata a = 5°,
KoadhpuumeHT TpeHus npogykta f = 0,3.

OnpegenuTb: AMaMeTp BasikoB, a Takke NPOM3BOANTENBHOCTb U MOLLHOCTb 31eK-
Tpoasuratensa mexaHmama MAMM-MN-1 npyn gpobneHnmn opexos.

*" Pemenue 1. OnpenencHie npoH3BOIMTEIBHOCTH.
Iopcrapnaa B Qopmyay (6,13) uucioBbie 3HaueHHs, OnpeleTHM

JHAMETp BaJIKOB

525
D= 10967 =60 MM.
ﬂﬂﬂ pac'{e’ra HpOHSBOILHTeJIbHOCTH onpeneJmeM Opr}KHbIe CKOpOCTH
BaJIKOB,
3.14.60 166
——— == 22 C;
vu=""go 1000~ 0022 W
3,14-60-216
== 2 F—] C-
V6= """50+ 1000 0,67 /

Tloncrapnss ukcnopsle 3pagexnst B Popmyay (6.19), nosiyunm npo-
H3BOLHTENLHOLTh MEXAHH3Ma

Q=3600-0,522.550-0,165.0,0015- 0,5+ 0,5 = 64 xr/u.

2. Onpenesiensie MOUHOCTH.
MomuocTb, 3aTpaunpacMan Ha paspylleHHE TPOAYKTA DasiaBjHBa-
HHEM, NoCJe NoACTAHOBKH HHCJOBHIX 3Haueduil B dopmyny (6.25) co-
CTABHT
1420 - 0,165 - 0,0025 - 0,67
0,98

Np = = 0,45 kBT.

Mouutiocts, 3aTpaunBacMas Ha pa3pyllelHe NPOAYKTA HCTHPAHUEM,
nocJie NOJACTaRCBKH UHCSOBEIX snaueHui B Gopmyny (6.26) cocrabur

No e 1420 0,165 - 0,0025
L 0,98

-0,03.0,622 (1,3 — 1) = 0,03 kBr.
CnenoBaTenpHG, MOLIHOCTD, HeoOxonHMast IJn paboTel PasMonouHO-
ro MexaHu3aMa, paccuuTannas no gopmyae (6.23), Gyner pasua

(0,45 + 0,03) - 1,1
0,98

N = = {,b3 kB,
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3agaHo: OMCcKoBas OBOLLEpPE3Ka C BEPTMKAIbHbLIM PACMONOXeHNeM ONOPHOro AMCKa
C HOXXaMK Ang Hape3ku npoaykta 6pycoukamu. YaepxaHme npogyKkra NnpoucxXoguT ¢
MOMOLLbIO 3aKITMHUBAIOLLEN BUHTOBOW NONacTu.

Hoxxun, napannenbHble ONOPHOMY AUCKY: PacCTOsIHUE OT OCY BpaLlleHMs aucka ao
Ha4ana n KoHua ne3susi cootBeTcTBeHHO rmin = 0,014 m; rmax = 0,094 m; konuye-
CTBO HOXeW Ha OMOPHOM AMCKE zp = 2; yron 3aTo4kn Hoxa a = 15°. TonwmHa oTpe-
3aemoro nomtuka h = 0,006 m.

Hoxu, nepneHamkynspHble onopHOMY AUCKY: TonwmHa Hoxen 6 = 0,001 m; war
mMexgy Hoxamm a1l = 0,006 m; wmpmHa Hoxa b* = 0,005 m. YacToTa BpaleHms Ho-
»xeBoro amcka n = 170 muH-1.

Onpegenutb: yron 3aknmMHuBaHusa 0, KONNMYECTBO HOXEWN B OAHOW rpebeHke zH, Npo-
N3BOAUTENBHOCTL Q. MalLMHbLI U MOLLHOCTL anekTpoasuratens N.




Peumenne. 1. Onpenenende yrnia 3aknMEHBauHsa. IIpuHHMaeM RHa-

Merp kayGus d = 0,06 m.
2h 0,012 omar
0 < arccos (1 — —d—) == ArCCOS (l ~ ~0.06 36°52’.

Tpunumaem ¢ = 36°.
2. Onpefenenne KOJMYecTBa HOMXell B ogHOH rpefenxe.
Tmax — Tmin 0,094 — 0,014

a . 0,006 IS

y=

3. OnpenesneHve npoHsBofuTe bHOCTH. [IpHnHMaeM KOS(QHUIHEUT HC-
nosp3oBanus paboyell IaoulafM ONOPHOFO AucKa ¢ = (,1; BachINEYH
maccy npoaykra p = 700 xr/m3.

PaGouas nnouagk onopHorc mpHCKa
Fo=n(rl.x — ri) = 314 (0,094 — 0,014%) = 0,027 »%,

CKopoCTh NpOJBHYKEHHs NPOLYKTA
hnzp 0,006-170.2
60 60

ITpOUBBONTENBHOCTD MALIHHEL
Q == Fovopo - 3600 = 0,027 - 0,034 - 700 - 0,1 « 3600 = 232 xr/u.

4. OnpeneneHye MOILUHOCTH 3JCKTPOABHraTeNsi AHCKOBOH OBOLLE-
pe3sKu.

[IpuuumMaeM: yRenbHOe CONPOTHBIEHHE MNPOAYKTA DPe32HHIO (b =
= 700 H/M; xosddunuent Tpenns npoayxra o Hoxu | = 0,25; monyne
ynpyroetu npoaykta E = 2,5-108 IMa; monynbe capura G == 1-108 Tla;
BeC nopiuH OpoAykra B kamepe Gy == 10 H; xoaddunment ucnonnso-
BaHMA [JMHB J€3BHsl @u == 0,7; Kos(duiMeHT mnonesHoro AeficTBHA 1e-
penayd OT AgHraress K BaJiy oBouepeskd 1) == {,9.

Yeusne Ha paspesanHe DPOAYKTA HOXKAMH, NApasIebHEIMH [JIOCKO-
CTH OTIOPHOrC AMCKa, 6yner pasHO

Py = qy (Imax — T'min) @ = 700 (0,094 — 0,014) - 0,7 =39 H.

¥Ycunpe Ha orrubanue JIOMTHKOB HafifeM H3 CJIGAYIOLLErc ypagHe-
HHS:

={,034 m/c,

Vo=

5
Py= Y aGh (rmax — T'min) Qu =
15
57,3

Yceunne mpuxkatHs NPoAYKTA K onopHoli rpand Homa GymeT pasHO

1
PSB='t_g"é:'",'f"‘(Pl +- Gy -} aPg) =

1

= 57965 —og5 B9 +10+73-118)=279 H,

rge a=sina - fcosa+cosa-tgf —fsina-tgd=

= 0,259 + 0,25 . 0,966 + 0,966 . 0.726 . 0,25 . 0’259 . 0.726 = 1,15.

-g- D L1+ 105-0,006 (0,094 — 0,014) - 0,7 = 73 H.
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3apaHo: xog nonadyHa H = 0,2 m, TonwuHa paspe3aemoro 651oka 3aMopOXXEHHOIo
msica h = 0,18 m, wunpuHa 6noka b=0,38 m, TonwuHa Hoxa 6 = 0,0035 M, cpeaHss
CKOPOCTb ABMXeHNa nonadyHa vn = 0,1 m/c.

OnpegenuTb: NPOM3BOAUTENBHOCTb MaLUVHbLI U MOLLHOCTb 3f1EKTPOABUraTens.




fNpumep. 3aganoe: xon nonsyna H = 0,2 m, Tonmuua paspesae-
Moro 610Ka 3amoposKensoro msca h = 0,18 M, mupuna 6aoka b=0,38 u,
TOJIIHHA HOXa O = 0,0035 M, cpesiHfii CKOPOCTb JBMIKEHHH NOJ3yHA
vy = 0,1 m/c.
OnpepennTtb: NPOH3BOAKTENHHOCTh MAIUMHBE H MOIHOCTDL 3JIEK-
TPOABHTraTeNsl.
Pemeunne 1. Onpenenenve npoH3BOAMTEILHOCTH.
Tlpurumaem: kosddHUHEHT, VUUTHBAIOMHAR NEPepLIBH B JIBHIKEHHH
nonsysa, ¢ = 0,6. Torla npoBsROAHTENLHOCTE MANHHLL GYNET paBHa
Vn O,l
Q= @+ 3600 = ———-0,6 - 3600 = 540 pes./y, unu 9 pes./mMun.
2H 0,4
2. OnpeneneHye MOIHOCTH.

[lpurvmaem:; yaesbHOE CONPOTHBNEHHE 3aMOPOKEHHOro Msca pesa-
HEI0 Gy = 2,5-10* H/m.

Vcunue Ha paspesanue NPoyKia pekymell KPoMrofl HOXa Pun =
= P; = gqob = 2,5-10%-0,38 = 9500 H.
MOILHOCTL 3JIEKTPOABHIATENS MAIIHHLI
Puuvn 9500+ 0,1

N=—Tooon — Tooo-o5 — 1Y ¥BT-
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3apgaHo: BMecTumocTb 6adka 35 n, yactota npmBogHoro Bana n = 60 muH-1, nno-
waab nonactn Fn = 0,038 M2, HacbinHasa macca cnmeo4yHoro macna p = 800 kr/m3,
0OLMIA LUMKN NPUrOTOBIEHUS CNMBOYHOMo kpema T = 30 MuH.

OnpeagenuTb: NPOM3BOANTENBHOCTb MaLLMHbI U MOLLLHOCTb 3NeK TpoaBuraTens.

MNpunep. 3 a A a R 07 BMeCcTHEMOCTh Gayxa 35 71, yacToTa HPHBOLHAIO
Baia n = 60 mue—!, naomame nonacte F, = 0,038 M2, wacwnnaa macca
cIuBouroro macna ¢ = 800 kr/M?, o6Liull DHKI TPHTOTOBJEHHS CJIHBOY-
Koro kpema T = 30 mun.

Onpenenurn NPOH3BOLHTENHHOCTh MAIUMIL M MOUIKOCTH SJ€K-
TPOJBUTATENS.

Pewmenuwue. 1. Onpesenenne npoH3BoAHTE/BEOCTH.

[Moncragwe namkubie B QopMyny (8.22), nonyufiv npou3BOANTENb-
HOCTb MAUIKHBI

5.10%.800- .
Q= 35-10 83.00 0,4-60 994 grfu.

2. Onpeaenenye MOULHOCTH 3JEKTPOLBHIATEIA,

[Mpunumaem cpeasnuil paguyc AeRHTENLHOH OKPYXEOCTH COJHEYHOTO
Koneca R = 0.096 M, pamidyc ACHUTESLHOH OKPYIKHOCTH TJIAHETapHOro
koneca 1 = 0,027 wm.

VisoBas CKOpOCTb NPHBORHOTO Bajia COCTABHT

_314-69

Wy = 30 == 6,28 pan/c.

Foacrapue sucnosbie 3Havenus 5 popuyny (8.28), onpenesnum cpen-
HIOI0 CKOPOCTh JIONacTH

o = 1,32- 6,28 (0,006 — 0,027) = 0,67 w/c.

ITo ¢opmyae (8.26) paccuntaeM CHIy CONPOTHBIEHNS CPEABl; KO-
daugenr § upuaumaem 2,4-1072
2,4-10%2.0,038 . 0,572 . 800

P= 5

= 1182 H.

Tlogcrasus nannee B gopMyny (8.25), monyunM RpyTAILEE MOMEHT
NpHBOJAHOrO Bana

Myp = 1182-0,069 = 81,558 H .

MounocTs snekTpoABHratTeNs, paccynTannas no dopmyne (8.24),
Oyner pabna

81,588+ 6,28+ 1,1

N=—""10. 0,7

==(,8 kBrt.
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3apaHo: poTopHas oBoLLepeska C HoXXaMu Ans Hapeskn 6pycoykamu. YacToTa Bpa-
LweHusa potopa n = 460 muH-1. BHyTpeHHWIA pagnyc paboyen kamepsbl r = 0,2 m.
OnuHa Hoxa | = 0,1 M. Paamepsbl 6pycoyka (b*a) =6*6 MM2. Yron HaknoHa nonactu
65°. KonnyecTBo nonacten zn = 3. Yron 3atovkn Hoxa a = 15°. Hoxu, nepneHauky-
ndapHble obpasytowen paboyen kamepbl: TonwmHa Hoxen 6=0,001 m, war mexay
Hoxamu 11 = 0,006 M, wnpuHa Hoxa b = 0,005 m, pasmep kny6Hst d = 0,06 m.
OnpegenuTb: KONMYECTBO HOXEW B OAHON rpebeHke zH, Npon3BoanTeNbHOCTb Q
MaLUMHbI U MOLLHOCTbL anekTpoasuratens N.

Mpumep. 3an ar 0 pOTOpHAs OBOLIEPE3KA C HOXKAMH AJisSl HAPE3KH
6pycoukamu. Yacrora Bpauennsi potopa n = 460 mun~!, Bayrpeuuuii
pamuyc paboueii kamepn r = 0,2 M. Innna noxa [ = 0,1 M. Pasmeps
6pycouka (h > a) = 6 X 6 mMM2 ¥Vros naknosa Jsonactd 6 = 65°, Konu-
YeCcTBC Jionacredl z, = 3. ¥Yroa 3atouku Hoxa o = 15° Hoxwu, nepnen-
RUKyJsipubnie ofpasyiouleii paGouell Kamepsl: Tomuuua Hoxedl 6=0,001 m,
niar MeXay Hoxami a; = 0,006 M, wupHna noxa b = 0,005 M, pasmep
KnyOnst d = 0,06 m.

OnpenesnuTh: KOMMuecTBO HoXKell B opuoifi rpefevke zy, NpPOH3-
BOAHTENBHOCTL () MAIIMHE M MOILHOCTH 3JeKrpoxsarartess N.
Pewerne 1. Onpenenenre KojMyecTBa HOXKel B QnHOH rpebenkKe.

2. Onpezenenne NPOH3RCAHTENLHOCTH.

IpunumaeM: KoaUIMEHT HCNONB3CBAMHS NJIHUEL Je3BHS ¢ == 0,6,
Haceumiasg Macca npoiykta p = 700 xr/m3 xosdouuvenT Hcnosnssoba-
nua niowagd OokoBoil MoeepxHocTH paGouelt kamepu K == 0,15,

IMnowasp ulens, 9epe3 KOTOPYIO BHXOAAT OTPE3aeMHE JIOMTHKM:

Fo=h!==0,006.0,1 = 0,0006 M2

CKOpPOCTh NPOABHIXEHHS OTPE3AEMBIX JIOMTHKOE Hepe3 Hieb
Vo=or = 48.0,2 =96 m/c.

HpOHSBOﬂ,HTeLﬂbHOCTb MallHHbI
Q = FovopeK - 3600 = 0,0006 - 9,6 - 700 - 0,6 - 0,15 » 3600 = 1306 kr/u.

3. Onpefenenne MOWHOCTH 3JEKTPOJABUraTeliss POTOPHOIl CBOIEpe-
3aTeJlbHOA MaKIMHBL

TlpuHnMaem: yaenbhoe CONPOTHRIEHHE NPOAYKTA PE3AHHIO (p =
= 700 H/M, ros¢duument Tpennss npomykra o HoxH | = 0,25 Mo~
AYJb ynpyroctH nporpykra E = 2,2-10° Ila, monyne capura G ==
== 1-10° Ila, kcopdunuent none3noro aelficTBUsi NEPEfAyH OT ABHTA=
TesNsl K Bajsy OBOWepesku 1 = (),95,




Vensue Ha paspe3anHe TPOAYKT2 HOXOM, MapauiebHbIM ofpasyio-
el padowell Kamepor:

P, = qglgy == 700-0,1 - 0,6 = 42 H.

Veuse Ha orrubanve JJOMTHKOB

P2=.§- aGhlgy =:;’_._5‘_7~5§-1 . 106-0,006-0,1 - 0.6 =78,5 H.

Veusue npHKATHS NPOLYKTA K OIOpPHOIT rpani HOXa
1
P; -—W(Px + aPy) =

|
T tg65° — 0,25
a==sinaJ-fcose+cosa-tgh—fsina-tgb==
= 0,259 -+ 0,25 + 0,966 + 0,966 - 2,145 — 0,25+ 0,259 - 2,145 = 2,43.

. (42 42,43 . 78,5) = 122,8 H;

Ycusme Ha paspe3ahve npoAYKTa HOXKAMH rpe0eHKH
P, = qohz,@y = 700 - 0,006 - 16 - 0,6 = 40,3 H.

Veouaue na npeoposielHe TPEHHA NPOAYKTa O HOXH rpeOeHKH
0
P4 = 2—‘a— EhbfZHq)H =
1

. 0,001
0,006

[Ipoeknusi pe3yJbTHPYIOIIETO YCHIHsl HA HanpaBJielie CKOPOCTH pe-
3aHHS

P =P, -+ P,(sina+fcosa)+Pgf+ Py +Py=

MOMEHT CONPOTHBJICHHs! BPALUEHRI0 pOTOpa NpH Hapeske npoRyKTa
HOMXaMH

My = Pt = 205,1.0,2 =410 H-m.
Kosdpuusent nepepuiEos B pe3aliH MPOAYKTA
dep 0,06
K= 5= 3g3m.0 o
MOUIROCTE NPH HApe3Ke NpoAYKTa HOXKAaMH
N, = M oK* = 41,0-48.0,14 = 2755 Br.

Lienrpobexnas cuia
den . 0,06
5 )= 0,115-48%{ 0.2 — — )= 45,0 H,

MowenT COUPOTHRJIEHHS BpALIEHHIO pOTOpa OT TPCHHA npoayKTra
o cresky pabouell KaMephl

M,y == Firz,; = 45,0.0,25-0,2-3=6,75 H-m.

=2 .2.2.10%.0,0606-0,005.0,25. 16-0,6 = 52,8 H.

Fy= mo? (r _




4. MeTognyeckue maTtepuanbi, onpegensirowme npoueaypbl OLeHUBaHUSA 3HaHUN,
YMEHUN, HaBbIKOB U (UNK) onbiTa AeATEeNIbHOCTU, XapaKTepu3yroLwmx 3Tanbl popmupoBa-
HUS1 KOMMNEeTEHLUN.

Mpouenypbl OUEeHUBaHUS B XOA4e WU3YYeHUs AUCLMNIIMHBLI 3HAHWA, YMEHUA N HaBbIKOB,
XapakTepuayoLmx atanbl POpMUPOBaAHUS KOMMETEHLUNIN, pernameHTUpYTCS NONOXEHUAMN:

- M BI'YWUT 2.4.03-2017 lonoxeHne 0 KypCcoBbIX 3K3aMeHax 1 3a4veTax;

- M BI'YUT 4.1.02-2018 lMonoxeHne 0 penTUHIOBOM OLEeHKe TeKyLlen ycneBaemMocTH, a
Takke MeTOANYECKUMMU YKa3aHUAMM.



5. OnucaHue nokasarenen u KpUTepMeB OLleHMBAHUSA KOMNETEHUMI Ha PasnUyHbIX 3Tanax ux oopMMpoBaHUs, onucaHue
LWKan oueHUBaHUA ANA KaXOoro pesynbTraTta o6y4eHus

Pe3ynbTatbl 06y4eHus
no atanam popmMmupo-
BaHWUA KOMNeTeHLUN

MpenmeT oueHkN
(npoAykT unu npo-
Lecc)

MokasaTenb
oueHuBaHuA

KpuTtepuu oueHmBaHnsa cchopMMpOBaAHHOCTU KOM-
neTeHUUN

Llikana oueHnBaHuA

Akagemuyeckasn
oueHKa

YpoBeHbL 0CcBOEHUA
KoMneTeHuun

MKB-4 - CnocobeH y4yacTBoBaTh B pa3paboTke HOBbIX

TEXHOJOMIN U cpeacTB MexaH

n3auunn, aBTomaTnsaunm mn po60T|/|3au,v||/| NPOMbILWNEHHbIX JIMHUI NO npon3BoacTBy I'II/IIJ.I,GBOVI npogykummn

3HaTb
- KPUTEPWM N NOAXOAbI K
BbIOOPY pauMoHanbHbIX

O6yvatoLmmnca nokasan 3HaHMe OCHOBHbIX METOA0B U
npunemoB aHalnmsa TEXHONOrnM " cpencTts MexaHusa-
UM, aBToMaTU3auun U poGoTM3aLMN NPOMBILLIIEHHbIX

peLueHnii n CpeacTs Me-
XaHu3aumm n poboTmsa-
LM NPOMbILUSIEHHBIX N-
HWI NO NPOU3BOACTBY
NULLEBOM NPOAYKUMM, B
TOM YmnCrie B KOHTEKCTE
NCTOPUNYECKOW PeTpo-
CMEKTVBbI PA3BUTUSA TEX-
HUKW NULLLEBBIX MPOU3-
BOACTB;

- MeToaMnYeckue noaxonpl
K pa3paboTKe aCKU3HbIX
NpPOEKTOB aBTOMaTU3NpO-
BaHHbIX MPOMbILLMEHHbIX
TNIVHUIA C UCMNOMb30BaHN-
€M COBPEMEHHbIX
cpencTs aBToMaTM3aumum
NPOEKTUPOBAHNSA U B UC-
TOPUYECKOW peTpocrek-
TMBe.

ponyckaeT rpybbie owmbkn B hOpMynMpoBKax OCHOB-
HbIX MOHATUN AUCLMMIHBI

TeNbHO

Tect PesynbTaTt TectupoBaHuns NVHWMA NO NPOU3BOACTBY MULLEBON MPOAYKLMU; OCO- 3ayTeHo basoBbIn
6eHHOCTM BbIOOpa ONTMMArbHbIX PELLEHUI U CPEACTB
mMexaHusauum u pobotusauun; Mpu TecTMpoBaHuM m
cobecenoBaHumn HabpaHo 6onee 60 6annos..
O6y4aroLLmnincsa NOMHOCTLI0 pPacKpbIf CoAepKaHe
maTtepuana B o6beme, NpegycMOTPEHHOM Mporpam- OCBOEHa
3HaHWe KpUTEPMEB W NOA- | \Mol, M3MOXMUM MaTepuarn rpaMOTHLIM S3bIKOM B Ofpe- OTANHHO (noBbILLEHHBIN)
X0[10B K BbIGOPY pauuo- [eneHHoN NornyecKkon nocrnenoBaTenbHOCTH
HanbHbIX PELUEeHN n
cpencTB MexaHusauum u
poboTn3aLmm NPOMBbILLNIEH-
HbIX JIMHWIA MO NPON3BOA- .
CTBY NULLEBOI NPOAYKLMM, OO6yyvatomncsa TBepao 3HaeT matepuarn, rpaMoTHO U 0CBOEHA
B TOM UMCHE B KOHTEKCTe Mo CyLLEeCTB n3naraeT ero, Ho JONyCKaeT B OTBETE XOpOoLUO (NOBbILIEHHBIA)
NCTOpUUECKOit peTpocriek- | HEKOTOPbIE HETOUHOCTK
CobecepnoaHnue (3a- TUBbI Pa3BUTUS TEXHWKK
yeT) NULLEBbLIX NPOU3BOACTB;
METOLMNYECKNX NOAXOO0B K
pa3paboTke 3CKMU3HbIX Mpo- .
€KTOB aBTOMATU3MPOBaH- O6y4aroLmnincs HEMONHO UNK HenocnegoBaTenbHO
HbIX MPOMBILLAEHHBIX MiHN | PACKPBIN COAEpXaHe MaTepuarna, Ho nokasan obwee yAOBNeTBOPU- ocBOeHa
C MCMOMnb30BaHNeMm cospe- | MOHAMAaHWE BONPOCA, HEAOCTATOHO NPaBUTbHbIE TenbHO (6a3oBbin)
MEHHbIX CPeACTB aBToMa- hopMynmpoBkM 6a30BbIX NOHATUN
TM3aL MU MPOEKTMPOBAHMS 1
B UCTOPUYECKON peTpo-
crieKkTuBe i
OOyyvatoLmmncsa He packpbin cogepXxaHve maTepuana, He Y0oBNETBOPU- He ocBOeHa

(HeQocTaTOUHbIN)




YmeTb

- OCYLLECTBNSATb aHanm3 n
onucaHne TEXHNYECKNX
peLueHnii NPOMbILLNEH-
HbIX JIMHWI MO NPOVN3BOA-
CTBY NWLLEBO NPOAYK-
Lunn, B TOM YUCIIE B KOH-
TEKCTe NCTOPUYECKON
peTpoCcneKkTUBLI PasBUTUS
TEXHUKM NULLIEBbLIX MPO-
W3BOACTB;

- paspabaTtbiBaTb 3CKN3-
Hble MPOeKTbl aBToMaTu-
3MPOBaHHbIX MPOMBbILL-
NEHHBIX NMHUIA, B TOM
yucne Ans npov3BoacTBa
peTpo-NpoayKTOB.

3awuTa npaKkTuyeckmx
3aHATUI

YMeHue ocyLlecTBnsATb
aHann3 n onncaHne TexHu-
YeCKUX peLLeHUn MPOMbILL-
TNEHHbIX NUHUIA NO npous-
BOACTBY NULLEBOWN NPOAYK-
LMK, B TOM 4YUCIE B KOHTEK-
CTe NCTOPUYECKOW PeTpo-
CNeKTUBbI pa3BUTUA TEXHU-
KW NULLEBbIX MPON3BOACTB;
pa3pabaTbiBaTb 3CKU3HbIE
NPOEKTbl aBTOMATU3NPO-
BaHHbIX NPOMbILWEHHbIX
FIMHWRA, B TOM Yucne ans
npon3BoACTBa pPeTpo-
npoayKkToB

3almTa no NpakTUYECKUM 3aHSTUSIM COOTBETCTBYET
Teme, 3aaHune BbIMNOSTHEHO NPaBUIbHO B MOSTHOM
obbeme

3a4yTeHo

ocBoeHa (6a3oBbIn, Nno-
BbILLEHHbIN)

3alumTa no NpakTUYECKUM 3aHATUSAM He COOTBET-
CTBYET TEME W/WNKN 3aaHne BbINONHEHO HenpaBub-
HO U/UNKn He B NOMTHOM 0Obeme

He 3a4TeHo

He 0CBOEHO
(HepgocTaTOYHbIN)

Bnapetb

- HaBblkaM¥ aHanmaa u
BblOOpa peLleHunit no
TEXHONOINsIM 1 cpea-
CTBaM MexaHu3auuu,
aBTOMaTtu3aumm n pobo-
TM3aLUUM MPOMbILLITEHHBIX
NWHWIA, B TOM Yu1Cne ¢
Yy4ETOM UCTOPUYECKOTO
onbiTa pas3BUTUSI TEXHUKN
NULLEBbLIX NPOVN3BOACTB;

- HaBblkaM¥1 ONUCaHUA K
HarnsigHon nnntocTpaumm
3CKU3HbIX MPOEKTOB aB-
TOMaTU3NPOBAHHbIX MPO-
MbILLMNEHHbIX NIMHUIA, B
TOM yucrne ang npous-
BOACTBA peTpo-
NPOAYKTOB BKIMIOUYNTENb-
HO.

Kelic-3apaHus

CopepxaHue pelueHust
Kenc-3agaHus

O6yuyatoLmnincs pazobparncs B NpeafioXKeHHON KOH-
KPETHOM CUTyaLmn, CaMOCTOSITENBHO PELLIMN NOCTaB-
NEeHHyto 3aga4y Ha OCHOBE MOSyYEHHbIX 3HaHWI

3a4yTeHo

OocBOeHa
(noBbIWEHHbIN)

O6yyatowmincs He pasobparncst B CNOXUBLLENCS CUTY-
auuu, He BbISIBUM NPUYUHBI CIYYUBLUETOCS U HE Npea-
NOXUI BapuaHThbl peLleHust

He 3a4TeHo

He 0CBOEHO
(HepocTaTOYHBIN)
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