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Pabowas mporpamma coctaBiena Ha ocHose Tpebosarnit @®I'OC BO 10 HampaBieHHIO
noarotoBku 22.03.02 Meramnyprusi, yrBepxacHsoro nprukazoMm MOuH PO ot 04.12.2015 .
Nel427.

Pa6owast mporpamma paccMoTpeHa 0 0100peHa Ha 3ace/tanuu Kageaps! TexHonorun
METaJIypruy | JUTEHHBIX poueccoB «04» cenrsbps 2018 r. (poToxosn Ne 1)

3as. kadenpoit

PaGouas nporpamya 0g00pera METOTHHIECKOH KOMHCCHEH HHCTUTYTa METaIUTy priH,
MaUIHHOCTPOEHHUS U Matepuanoodpadorkn «02» oktsaGpst 2018 r. (mpoTokos Ne 2)
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1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Henstmu ocBoeHust nucuIuinHbl «IIpoekTHpoBaHUs HOBBIX U PEKOHCTPYKIUS JACHCTBY-
OILIUX JINTEUHBIX LIEXOBY» SABJISIFOTCS:

- U3yueHue o0y4JaromMUCs TEXHUKO-3KOHOMHYECKOTO CPaBHEHHs pPa3HOOOPa3HbIX TeX-
HOJIOTUYECKUX IPOIIECCOB MPOU3BOACTBA JIUThS M BhIOOpa Hambosee MPUEMIIEMOTO JJisi KOH-
KPETHBIX YCJIOBUH 11eXa;

- YMEHHE MPOM3BECTH BBHIOOP M pacdeT KOJIUYECTBA TEXHOJIOTHYECKOTO 000PYIOBaHUS
JUTSL OCYIIECTBIICHUS] TEXHOJIOTUYECKOTO MTPOLIECcCa;

- YMEHHUE COCTABHUThH PAIMOHATHLHYIO KOMIIOHOBKY OCHOBHOTO U BCIIOMOTATEJILHOTO 000-
PYIOBaHUS 11€Xa U OPraHU3alMH IPY30II0TOKOB B HEM;

- YMEHHUE COCTABUTh TEXHUKO-IKOHOMUYECKHE MOKA3aTENH 11€Xa U MPOBECTU CPABHEHUE
C MepeIOBbIMU LIEXaMH;

- MOATOTOBKA OOYYAIOIIUXCSI K BHITIOJTHEHUIO BBITYCKHOM KBATH(DUKAITMOHHOW PabOTHI.

2 MecTo AMCUUILINHBI (MO1YJI1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

Jucuunnuna «[IpoexkTrupoBaHue HOBBIX U PEKOHCTPYKIIMS JEHCTBYIOIIUX JIUTEHHBIX Lie-
XOB» BXOAUT B BApPUATUBHYIO YaCTh Y4EOHOTIO MJIaHa 00pa30BaTEIbHON IPOTrPaMMBbl.

Jliig u3ydeHus TUCHUILUIMHBI He0OXOIMMBbI 3HaHUs (YyMEHHUS, BaJieHus), cPOpMUpPOBaH-
HBIC B PE3y/IbTATE U3YUCHUS JUCIUILINH/ IPAKTHK:

DKOJIOTHA,

Mertposnorusi, cTangapTH3aLus U CEPTUPUKALINS;

[IpoekTupoBaHue TUTEHHON OCHACTKY;

OCHOBBI KOHCTPYHUPOBAHUS JINTHIX JI€TAJICH;

Teopust TMTEUHBIX MPOIIECCOB;

TexHonorus IMTEMHOTrO MPOU3BOJICTBA.

[Tpon3BoicTBEHHAS - TPAKTHUKA IO MOJIYYCHUIO TMPO(HECCUOHATBHBIX YMEHUN M OIBITA
poeCCHOHAIBHON ACSITEIIBHOCTH

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
HEO0OXOIUMBI JUIsl U3yUEHUSI TUCIUTLTHH/TIPAKTHK:

[ToarotoBka K 3aluTe U 3aIUTa BHIMTYCKHON KBATH()HUKAITMOHHON paboTHI;

[ToaroroBka K ciave U caavya rocyAapCTBEHHOTO 3K3aMeEHa.

3 Komnerenuuu ody4arouerocsi, popmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHHUILVIMHBI (MOLYJIs) M IVIAHUPYEMBbIE Pe3yJIbTAThI 00y4eHust

B pesynbrate ocBoeHHs IUCHMITIMHBI (Moayns) «lIpoekTHpoBaHuMEe HOBBIX M PEKOH-
CTPYKLHUS JEUCTBYIOIIMX JIMTEHHBIX LEXOB» OOydaroIUNCcs IOJDKEH 00JafaTh ClEqyIOIUMU
KOMIETEHIMSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00yYeHUs
JIEMEHT
KOMIIETEHIINH

JAITK-1 cnnoco0HOCTHI0 000CHOBBIBATH BHIOOP 000PYAOBAHMSA JJIsl OCYILECTBJICHHUS
TEXHOJIOTHYeCKHUX MPOLEeCcCOoB

[lepcneKTHBBI pa3BUTHUS JIMTEHHOTO MPOU3BOACTBA U IPUMEHAEMOT0 000-
3HaTh PYIOBaHUs, COBPEMEHHOE HCCIIE0BATENBCKOE 000PYI0BaHHE, IPUMEHSIE-
MO€ B IIPOU3BOJICTBE METAIIIONPOTYKIIUH.

[IpoBOUTH CpaBHHUTENBHBIN aHAIN3 TTAPAMETPOB JTUTEHHOTO 000PYI0Ba-

YMmetb
HUs ¢ BbIOOpoM Hanbosee 3¢h(peKTHBHOrO BapHaHTa.




Bnanets

MeToauKol pacyeTa OCHOBHBIX 3JIEMEHTOB TEXHOJIOTUYECKOT0 000py10Ba-
HUS METAJUTYPrUYE€CKUX MPOU3BOJICTB.

Kputepusimu orieHKu 3QPeKTUBHOCTH MPUMEHIEMOT0 TEXHOJIOTHYECKOTO
000pyIOBaHUsl, MPUMEHSEMOTO B METAJUTYPTHIECKOM ITPOU3BOJICTB
[IpakTHuecKMMH HaBbIKAMU CaMOCTOSITENIbHOM pa3paboTKU, U MPOEKTUPO-
BaHUs 000PY/I0BaHUs, TPUMEHSIEMOTO B TEXHOJOTHICCKUX JTMHHIX METaJI-
JyPruYeCcKUX MPOU3BOJCTB.

ITK-10 cnocoonoC

ThI0 OCYIIECTBJISATH U KOPPEKTHPOBATH TEXHOJOTHYeCKHeE MPOLECChHI B
MeTAJJIYPrUuM U MATepuaaooopadoTke

3HaTh

[TpUHIUTIBI OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB MTPOU3BOJICTBA H 00-
pabOTKH OTIIMBOK U3 YEPHBIX U IIBETHBIX METAJIIOB. Y CTPOHCTBA U 000PY-
JOBaHUE IS OCYIIECTBIICHUS] TEXHOIOTUYECKHX MpoiieccoB. OCHOBHBIE
CXEMBI, OTIEPAIIiU, PEKUMBI TEXHOJIOTHUECKUX MPOIIECCOB JIUTEHHOTO MPO-
W3BOJICTBA.

YmMmern

Bri6upaTh pannoHalibHbIe CIIOCOOBI TPOU3BOICTBA U 00PaOOTKH OTIMBOK
13 YEPHBIX U IIBETHBIX METAJNIOB. PaccunThIBaTh MaTepuaabHbIe OallaHCHI
TEXHOJIOTHYECKUX MPOIECCOB UX MPOU3BOICTBA. OCYIIECTBIATH U KOPPEK-
TUPOBATH TEXHOJIOTHYECKHUE MPOLECCHI B TUTEHHOM MPOU3BOJICTBE.

Bnaners

TexHonoruen Npon3BOACTBA NOJYIPOLYKTA U TOTOBOM NPOAYKIIUN JTUTEH-
HOTO IPOU3BOJICTBA.

Bomnpocamu perynnpoBaHus TEXHOJIOIMYECKUX PEKUMOB. Y MEHUEM
YIIPaBJIATh TEXHOJIOTMUYECKHUMHU IIpOLieccaMy Ui 00ecrieueH s OJTyYeHH S
MIPOAYKLIMH C 3aJaHHBIMHA CBOWCTBAMU

ITIK-11 roroBHO

CThIO BBISIBJISITH 00bEKThI AJIA YIYYHICHUSA B TEXHUKE U TEXHOJIOI'MHA

9(1)(1)6KTI/IBHHG BAapHUaHThI YCTPAaHCHUA HEAJOCTATKOB KOHCTPYKIIUU JINTEH-

3HATH HOT0 000pYI0BaHMS U COBEPILIEHCTBOBAHMSI TEXHOJIOTHYECKOTO Mpoliecca
BousaBisaTh 3 pekTrBHbIE BApUAHTHI YCTPAHEHHSI HEOCTATKOB KOHCTPYK-
YMeTh L[UU JINTEHHOTO0 000PYAOBAHUS U COBEPLUICHCTBOBAHUS TEXHOJIOTHYECKOIO
mporuecca
Hasbikamu BbIsiBIIEHHS 9()(EKTUBHBIX BAPHAHTOB YCTPAHEHUS! HEJOCTATKOB
Baapern KOHCTPYKLUHU JIUTEHHOTO 000PYJOBaHMS U COBEPILIEHCTBOBAHMSI TEXHOJIO-

THYECKOTIO Iponecca.




4. CTpyKTypa, 00BEM M coaepKkaHue TUCHUILINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 71,45 akaj. 4acoB:
— ayauTopHas — 66 akaj. 4acos;

— BHeayauTopHas — 5,45 akaj. yacoB

— caMmocTosTenbHas padborta — 36,85 akan. yacos;
— IOATrOTOBKA K 3K3aMeHy — 35,7 4acos.

®dopma aTTecTalnu - KypCOBOM MPOEKT, IK3aMEH

AynutopHas g e
o | wonraxTHas paborta E z ®opma TeKymero
=
N B aKaJl. yacax 5] Bun camocrosi- | KOHTpoOIIs ycrieBa-
Paznen/ Tema 3 ( A. uacax) E A . poii ¥ Kox xowmre-
g 3 o TENBHOM €MOCTU U
JUCLUATUINHBI P £ = . TEHIUU
O g 5 paboThl MPOMEXYTOYHOH
nmab. | mpakT. | 5 &
Tlex. Z'Q aTTecTaluu
3aH. 3aH. | O &
1.
1.10pranu3anusi MpOeKTHHIX W3yuenune TexHu-
paboT W CTPYKTypa JIHUTEH- YeCKOU JIUTepary-
HBIX LexoB. Knaccudukanms PBI U3 OCHOBHOT'O
U CTPYKTypa JUTEHHBIX IIe- crnucka, utenne | Koncympranuum nmo | JITK-1, TIK-
6 - 6/211 | 6,85
xoB. Pacuer mpousBox- KOHCIIEKTa JIeK- KII. 10, TIK-11
CTBEHHOHW NpPOrpaMMBl JIH- 1817078
TEHHOTO 1IeXa U ero oTIele- Pabora Hax Kyp-
HUIL. COBBIM ITPOEKTOM.
1.2 Pacyer W mIaHUpPOBKA
W3ydenue TexHu-
OCHOBHBIX IIPOM3BOJICTBEH- .
o YeCKOU JIUTepary-
HBIX oTneneHuid. Pacuer
KOJIMYECTBa 00OpYIOBaHHUS PbI 113 OCHOBHOTO
pYy. ’ crucka, urenne | Koncymprammm mo | JITK-1, TTK-
YHucia ¥ BMECTUMOCTH KOB- 6 - 6/21 6
. KOHCIIEKTa JIeK- KII. 10, TIK-11
meii. Bribop TexHoNOTHUYe- -~
CKOTO TIpoIiecca M pacydeT '
. Pabora Hax Kyp-
nokaszareneii pabOTBl KOH-
. COBBIM ITPOEKTOM.
BeitepoB.
8
N3yueHune TexHu-
4eCKOi aurepaTy-
PBI U3 OCHOBHOTO
1.3 BcnomorarensHble OT- CIMCKa, YTeHHE | AyAUTOpHAs KOH- JK-1, TIK
JICNICHHS. ¥ CKJIaJbl JTUTEHHO- 6 - 6/21 6 KOHCIICKTA JIEK- | TpoJibHast paboTa 10 HI’< 11
ro nexa . Nel '
Pabota Han Kyp-
COBBIM IIPO-
EKTTOM.
1.4 OobemHO- Nzyuenue Texuu-
TUIAHUPOBOYHAS KOMITOHOB- YeCKOU JIUTepary-
Ka OCHOBHOTO M BCIOMOTa- PBI U3 OCHOBHOT'O
TEJIBHOTO 00opynoBaHUs CIIUCKA, YTCHUE
pyA i Koncynprammu mo | JITK-1, TTK-
TEXHOJIOTHYECKOTO M TO/b- 6 - 6/21 6 KOHCIIEKTA JICK-
N KIL 10, TIK-11
€MHO-TPaHCIOPTHOrO  000- L.
pynoBaHHs. XapaKTepUCTH- Pabora Hax kyp-
Ka TPY30BBIX IIOTOKOB JIH- COBBIM ITPOEKT -
TEHOTO 1exa TOM.




W3yueHne TexHu-
YECKOU JUTEepaTy-
i PBI U3 OCHOBHOTO
il'/IS ggilul/l;f Bﬁgfsgg;zpoez_ 6 _ 621 6 crnucka, urenne | Koncympranum nmo | JATTK-1, TTIK-
XOE 1 KOHCITEKTA JIEK- KII. 10, IIK-11
: LU,

Pa6ora Hax Kyp-

COBBIM MPOCKTOM.

Uzydenne Texuu-

YECKOH JIUTEpaTy-

PBI U3 OCHOBHOTO
1.6 OcoOeHHOCTH NPOEKTH- CIIUCKA, YTEHUE | AyAUTOpHas KOH-

ATIK-1, TIK-
pPOBaHHsI IIEXOB CIICIHAIIb- 3 - 321 6 KOHCIICKTA JIEK- | TpoJibHasi paboTa
N 10, IK-11

HBIX BUJIOB JIUTBHSI. M. Ne2

Pa6ora Hax Kyp-

COBBIM MPOECKT -
TOM.
Hroro no pasapeny 33 33/12M1 | 36,85
Hroro 3a cemectp 33 33/121 136,85 KYypCOBOM IPOCKT,
JK3aMeH
Hroro mo gucuumnjinue 33 33/121 136,85 KYypCcOBOM IPOEKT,
IK3aMeH

5 Obpa3oBaTe/ibHbIE TEXHOJIOTHH

Jis peanmu3anuu NpeayCMOTPEHHBIX BUIOB Y4eOHOH pabOThI B KauecTBEe 00pa3oBaTeib-
HBIX TEXHOJIOTHH B TPEMOJAaBaHUU AUCHHUILTUHBI «[IpOCKTHpPOBAHUS HOBBIX U PEKOHCTPYKIIUS
JCUCTBYIOIUX JIMTCHHBIX IIEXOB» WCIOJIB3YEeTCS JICKIUS «OOpaTHOM CBs3M» — JICKIUS—
MpOBOKaNus (M3JI0KEHUE MaTepualia ¢ 3apaHee 3aIlUIaHUPOBAHHBIMH OIIMOKAMH) W JICKIIHS-
Oecena.

[TpakTHdeckue 3aHATHS MPOBOIUTHCS B (JOpME MPE3CHTANN — MPEACTABIICHUE PE3YITb-
TaTOB pabOThI HAJl KYPCOBBIM MPOEKTOM C HCIOIb30BAaHUEM CIEIMATU3UPOBAHHBIX MPOTPAMM-
HBIX Cpe/I.

6 YueOHO-MeTOAMYECKOE O0ecneyeHre CAaMOCTOSITeIbHOI padoThl 00yUarouxcst
AyIUTOpPHAsi KOHTPOJIbHAs padora Ne 1:
Ilpumepnuie 3a0auu 0nsa ayoumopnvlx KOHmpoavHovix paoom (AKP):

1. BoiOpaTh BMECTUMOCTH 3aJJMBOYHOIO KOBIIA. PaccuMTarh MX KOJMYECTBO. JUIS YCIOBUH
KpPYIHOCEpUHHOTO MPOU3BOACTBA OTIMBOK Maccoi 100 Kr mpu rogoBomM o0beMe MPOU3BOJICTBA
auThs 18 ThIC. T.

2. BpIOpaTh TEXHOJIOTUYECKUH IMPOIECC M PACCUNUTATh KOJUYECTBO M BMECTHMOCTH TIEUEH
JUISl IPOU3BOJICTBA CTAJIBHOTO JINThS B LIEXE, IPOM3BOASAIIEM 15 ThIC. T B roJ

3. Paccumrtare (hOopMOBOYHO-3aJTMBOYHO-BBIOMBHOE OT/CIICHUE IS II€Xa C CEepUHHBIM Xa-
pakTepoM Ipou3BOACTBa Macca OTAUBKH 10 1000 Kr mpon3BOACTBO 15 ThIC. T UyTYHHOI'O JIUThSI

4. CocraBuTh OajlaHC MeTaylja JJIs 1ieXa BICOKOIPOYHOIO YYr'yHa MPOU3BOAUTEIHHOCTHIO
20 TBIC. T. B TOJ

5. BpIOpaTh TEXHOJIOTHMYECKUN MPOLECC U3TOTOBJIEHUS CTEP)KHEN M paccuuTaTh YUCIO Ma-
LIMH JJIs YCIIOBUIM KPYITHOCEPUMHOIO NMPOU3BOJCTBA OTIIMBOK Maccoi 10 10 30 Kr Ipu rogoBoM
o0bemMe MPOU3BOACTBA JUThs 18 ThIC. T. I'pymnna cloKHOCTH OTJIMBKH — TPEThA

6. BbIOpaTh THUII CMeCUTENs U PacCUUTATh UX YUCIO Ul YYT'YHOJIMTEHHOrO IieXa ¢ Macco-
BBIM XapaKTEpOM ITPOU3BOJACTBA Ha 25 ThIC. T B TOJL



7. BbIOpaTh TEXHOJIOTMYECKHH MPOIECC M3TOTOBIICHUS CTEPXKHEH W paccuuTaTh YHCIO Ma-
IIWH JJIS1 YCJIOBUH KPYMHOCEPUHMHOTO MPOU3BOICTBA OTIMBOK Maccoi 10 10 30 Kr mpu roJI0oBOM
o0beMe MPOU3BOACTBA JUTHS 18 ThIC. T. I'pynna cI0)KHOCTH OTJIMBKU — TPEThA

8. BbIOpaTh TEXHOJOTMYECKUH MPOLECC M PACCUUTATh KOJIWYECTBO U BMECTHMMOCTb Ieuei
JUISI IPOU3BOJICTBA CTAJIBLHOTO JINThS B LIEXE, IPOU3BOASAIIEM 15 ThIC. T B roJt

9. BriOpaTh 000pyIOBaHUE U PACCUNUTATh MOTPEOHOCTh B HEM NP OTIMBKE B KOKWJIb OTJIU-
BOK Maccoii 70 2 KT, ((rpynna cil0oKHOCTH 1) rooBoe NpOu3BOJACTBO § THIC. T B I'OJ

10. BoiOpaTh TEXHOJOIMUYECKUI MPOLECC U PacCUUTAaTh KOJUYECTBO M BMECTUMOCTh Iedel
JUIsl IPOU3BOJICTBA JIETUPOBAHOT'O YyT'yHA B LIEXE, IPOU3BOAAILEM 15 THIC. T JIUTHS B TOJ.

AyauTopHasi KOHTPoJIbHasi padoTa Ne 2:
Ilpumepnuie 3a0auu ona ayoumopuvix KOHmpoavhvlx pavom (AKP):

1. PaccuuraTth NOTpeOHOCTH B CKiIaAax (POPMOBOYHBIX MaTepHaioB B ycioBusax Cesepa ais
1exa Ha 60 ThIC. T CTAJIBHOTO JIUThA. XapaKTep MPOU3BOACTBA MacCOBbI, Macca oTiiuBku 100 Kr.

2. BpiOpaTh 060pyAOBaHHE U PACCUUTATH MOTPEOHOCTH B HEM IPHU OTJIMBKE B KOKUJIb OTJIHU-
BOK Maccoi 70 2 KT, (TpyIia CJI0XHOCTH 1) ro10BO€ MPOU3BOJICTBO 8 ThHIC. T B I'OJJ

3. Paccunrtars (OpMOBOUHO-3aJIMBOYHO-BBIOMBHOE OT/AEICHUE JJIS 1i€Xa C CEepUHHBIM Xa-
pakTepoM Mpou3BoJcTBa Macca OTIUBKH 10 1000 Kr mpou3BoJCTBO 15 ThIC. T UyTYHHOTO JIUThS

4. BpIOpaTh TEXHOJIOTMYECKUH MPOLECC U PacCUMTaTh KOJIUYECTBO M BMECTHUMOCTH Ieueil
JUISI IPOU3BOJICTBA CTAJILHOTO JIUThS B LIEXE, IPOU3BOASAIIEM 15 ThIC. T B roJt

5. BpIOpaTh TEXHOJIOTMYECKUH MPOLECC M PACCUUTATh KOJIMYECTBO M BMECTHMMOCTbH Ieuei
JUISI IPOU3BOJICTBA BEICOKOIIPOYHOI'O YYTI'yHA B 1I€X€, IPOU3BOISAIIEM 15 ThIC. T IUThS B IO

6. CocraBuTh OanaHc MeTayuia AJIs L[€Xa BBICOKOIPOYHOI'O YyTr'yHa MPOU3BOAUTEIBHOCTHIO
20 ThIC. T. B TOJ

7. BbIOpaTh TEXHOJOTMYECKUI IMPOLECC M PACCUUTATh KOJIMYECTBO U BMECTHMMOCTbH Ieyei
JUISL IPOU3BOJICTBA CTAJIBHOTO JIUThS B 1IEXE, MPOU3BOASILEM 15 THIC. T B roJ

8. BriOpaTh 000pyI0BaHUE U PACCUUTATh MOTPEOHOCTh B HEM NP OTJIMBKE B KOKHJIb OTJIHU-
BOK Maccoi 70 2 KT, ((rpynna cioKHOCTH 1) rooBoe Npou3BOJCTBO § THIC. T B T'OJ

9. BprIOpaTh TEXHOJIOTHYECKYIO CXE€MY OYMCTKHM YYI'YHHOTO JINThsl Maccoi ot 10 no 400 kr
JUTSL TIeXa MPOU3BOIUTEILHOCTRIO 9 THIC. T/TOJT

10. BoiOpaTh T€XHOJIOTMYECKUN MPOLIECC U3TOTOBJIEHUS CTEP)KHEH M pacCUMTaTh YHCIO Ma-
IIMH JJIs1 YCIIOBUHM KPYITHOCEPUIHOIO MPOU3BOICTBA OTIIMBOK Maccoi 10 10 30 Kr npu rogoBoM
o0beMe Mpou3BOJICTBA JUThs 18 ThIC. T. ['pymma cioKHOCTH OTJIMBKU - TPEThA

Bomnpocs! 1J1si npoBeaeHusl IK3aMeHa 00yYaloInXCsl:

1. Posb mnaBUIBLHOTO OTNIETICHUS B pab0OTE JTUTEHHOTO 1IeXa

CrpyKTypa NIaBUIBHOIO OTIEICHHUS

3. Tlpormecchl Is BEIIUIABKY YyTyHA, 00IAask XapaKTEPUCTHUKA U JIOJIST METaJlIa BBITIABIISIC-
MOT'0 3TUMH IIPOLIECCAMH.

4. TlnaBka yyryHa B BarpaHkax

N

5. IlnaBka yyryHa B TyroBbIX JIEKTpHUYECKUX Neuyax. [1aBka 4yryHHOH CTpYKKH B Ie4ax
MOCTOSTHHOTO TOKa.

6. IlnaBka B MHAYKIIMOHHBIX IE€Yax

7. Jlynnekc mporeccsl, JOCTOMHCTBA U 00J1acTH MPUMEHEHUS.

8. Jlymiekc mpoliecc JOMEeHHas Iieub- UHAYKIIMOHHAS TIeYb.

9. TexHHKO-PKOHOMHUUYECKHE ITOKa3aTEIN IIPpHU pa3JIMYHBIX IIpOHECCax IJIaBKU

10. BeiGop BMECTUMOCTH IJIaBHIIBHOTO 000pYI0BaHUS
11. BeirutaBka ctaiu ajist JUTEHHOTO TTPOU3BOJICTBA.
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

. JlyroBeie neun. TexHonoruu miaBku B 1yroseix neuvax. [Ipeumymecrsa AIIIT (mocro-
STHHOT'O TOKA).

Nunykuuonnsle neun Juist miiaBku ctainu. CpaBuenue TOII nporeccoB BhITUTABKH CTAU
BrlutaBka IIBETHBIX CIIaBOB. Pa3sHOBHIHOCTH nedel 1JIs IUIaBKU.

BerlmaBka aJlfoMMHHMEBBIX CILIABOB M BBIOOP 000pY0BaHMS JUIs BHIIIJIABKH.

[InaBka MarHMeBBIX CIUIABOB, arperaTbl U UX MOKAa3aTeNIU IIPY BBIIUIABKE CILIABA.
Br16op o0opyoBaHust 7S MIIaBKKA METHBIX CIIJIABOB.

Pacyer nmapameTpoB IJIaBUIIBHOTO OTIEICHHUS

TpeboBaHMs K KQUeCTBY MeTaJJIa sl Pa3IMYHbBIX JTUTEHHBIX [IEXOB.

YcraHoBieHre NOTPEOHOCTH B KUIKOM METaJlIe.

Bri6op THna miaBmiIbHOr0 000pYIOBAaHUS M €0 BMECTUMOCTH IIPH ONPENEICHHON Tpo-
M3BOJCTBEHHOU IIpOrpamMe.

Pacuer muXxThl 1 HOTPEOHOCTH IIMXTOBBIX MaTepHajax

Be100op BMecTHUMOCTH 3JIMBOYHOrO KOBIIA. Pacuer ux uucna.

IInaHupOBOYHBIE pELICHUS 110 IUIABWJIBHOMY OT/JEJICHUIO C BarpaHKAMH.
[TnaHupoBOYHBIE PELIEHUS 110 IUIABUJIBHOMY OTIEJIECHUIO C JyTOBBIMU II€YaMU
[InaHupOBOYHBIE pelIEHUS 110 TUIABWIIBHOMY OTIEJIEHHUIO C TYIUIEKC IPOLECCOM.
OcHoBHBIE pa3MepBl IPOJIETOB IIABUIbHBIX OTACIECHUM.

Ponbs ®3BO B cTpyKType JIUTEHHOrO 1iexa

Pa3HOBHIHOCTH TEXHOJIOTMYECKUX MPOLIECCOB (POPMOBKH U UCIIOJIb3YEMbIX CBA3YIOIINX
Bo160p radaputa onok ans @3BO

Drarnbl pa3BUTHSA aBTOMATHYECKUX JTUTEHHBIX TuHui (AJLIT)

Ocobennoctu hopmMoBOUHBIX cMecelt st AJIJT

Ocob6ennoctu nuHuM Disa. 'abapuTbl KOMa M MPOU3BOAUTEIBHOCTD UX

Henocratkn AJIJI

Uem onpenensiercss skoHomMudHocTh AJIJI. Kakue AJIJI uMeroT HuM3IIME MOKa3aTeau 1o
KaIlBJIO)KEHHUSM, 3aTpaTaM Ha OOCIIy)KMBaHUE U PEMOHT U 3apIliaTy

ITorepu Bpemenu Ha AJIJI u IpUYKHBI U3 BOSHUKHOBEHMS

O6sacTi UCTIOIB30BaHUS (POPMOBOYHBIX MAIIMH U CTIOCOOBI YIUIOTHEHUS CMECU
OO6nacTu UCTIOIBb30BaHMs TIECKOMETOB

O6uacTi UCTIOIB30BaHUS HATUBHOM (POPMOBKHU

Ob6nactu npumenenus XTC 1 BakyyMHO-TUIEHOUHON (hOPMOBKH

CocraBrieHne BeZJOMOCTH (POPMOBOYHO-COOPOUYHBIX paboT

YcTaHoBieHUE TPOU3BOAUTEIBHOCTH (POPMOBOYHOM JIMHUM U PacyeT MX YMCIIa

Pacuer nnomaau popmMoBovYHOro yyacTka npu (POpMOBKE [1O-CHIPOMY U [TO-CYXOMY
O6mas popmyrna 111 pacueTa JUIMHBI KOHBEHEpHOH JTMHUH

Pacuer ckopocTH 1BHKEHUSI KOHBEHEPHOH JINHUH

.Pacuer yyacTkoB ()OPMOBKH U 3aJIMBKH

Pacuer ydacTkoB oxJakJieHUS! U BBIOUBKU (hOpM

Oco6ennoctu mnanuposku AJIJI HUMTpakTopcenabxo3mar

Oco6ennoctu mtanuposku AJIJT Kronkens-Barnep (KB 301)

Oco6ennoctu mianuposku AJIJI SPO

OcoGennoctu muanupoBku AJIJI s mpou3BOACTBA OTIAMBOK aBTOTPAKTOPHOMN IMPOMBIII-
JIEHHOCTH

Cas13u miaBmwibHOro 1 @3B0, cxemsl nepeau MeTajljla U OCYLIECTBIEHUS 3AJIMBKU

B Hauane u3ydyeHHs TUCIUIUIMHBI MpenojaBaTelsib MpeyiaraeT o0ydaromuMces Ha BHIOOD
nepevyeHb TeM KYPCOBBIX MPOEKTOB. OOyUaromMicss CaMOCTOSATENIHO BEIOUPAET TEMY KypCOBOTO
MIPOEKTA.

CoBnazieHre TeM KypCOBBIX MIPOEKTOB y CTYACHTOB OJHOM y4eOHOM IpyIIbl HE JOMyCcKa-
eTcs. YTBEpKJIeHUE TeM KYPCOBBIX ITPOEKTOB MTPOBOAMTCS €XKET0IHO Ha 3ace/laHuu Kadeaphl.

[Tocne BeIOOpa TeMbI NpenogaBaTeb GOPMYIUPYET 33aHUE 10 KYpCOBOMY IIPOEKTY U pe-



KOMEHJIyEeT NEPEUCHb JIUTEPATYPHI JIs1 €€ BbINOJHEHUS. VICKITIOUNTEIbHO BayKHBIM SIBJISIETCS UC-
M0JIb30BaHNE MH(OPMALIMOHHBIX UCTOYHUKOB, @ UMEHHO cUcTeMbl «/HTepHeT», 4yTo JacT BO3-
MOYKHOCTB 00y4JarouIMcs 00J1ee OTHO H3JI0KUTh MaTepuall o BEIOPAHHOM UM TeMe.

B nporecce Hanucanus KypcoBOro NMpoekTa 00y4daroluics JOKEeH pa3o0paTbes B Teope-
TUYECKUX M MPAKTUYCCKUX BOIMPOCAX BHIOPAHHOW TEMBI, CAMOCTOSATEIHHO MPOAHATU3NPOBATH
MPAKTUYECKU MaTepuai, pazoopaTh 1 000CHOBATh MPAKTUYECKUE MPEITIOKECHHUS.

[IpenonaBaresns, NpOBepUB paboTy, MOKET BO3BPATUTH €€ IJIsi TOPaOOTKH BMECTE C THCh-
MEHHBIMU 3aMe4aHUusIMU. CTYJIEHT JOJKEH YCTPAaHUTh IOJYyYEHHBIE 3aMEYaHMs B YCTAHOBJICH-
HBIN CPOK, ITOCIIE Yero paboTa OKOHYATEIbHO OI[CHUBACTCSL.

KypcoBoii poekT gomxkeH ObiTh odopmiieH B cooTBeTcTBUM ¢ CMK-O-CMI'TY-42-09
«Kypcooii poekt (paboTa): cTpyKTypa, coaepKaHue, oOIre IpaBuiIa BEITOTHEHUS U 0popM-
JICHUSY.

KypcoBoii mpoeKT COCTOUT U3 MOSICHUTENILHOM 3anucku 35-40 cTp. u ABYX 4epTexei Gop-
Mata Al wim A2 (TutaH 1 pa3pes 1exa Uil OTICTICHHS )

[TpumepHBIif IEpeYeHb TEM KYPCOBBIX MPOEKTOB U MPHUMEP 3a/IaHUs MPEACTABICHBI B Ta0-
auue.

CnpoeKkTupoBaTh (YyryHOJIUTEHHBbIN, CTATeJIUTEHbII IIBETOJNTEHBIN) LeX U OT-

JeJIeHHe eXa MOIIHOCTLIO ....... THIC. TOHH /TO/.
Ne Uexor . Bapuant
HBIE o 1 | | 3 | 4 | S | 6 | 7 8 9
5 aHHBIC M.
- pit
HaumenosaHue oT- .
JIUBKU MPEICTABUTE- Audde- | Ono- IlIxuB | Kopmyc | Pomuxk Kpo? | T'mezno Kpemu | Tpoit-
. peHIHan pa LITERH Ka HUK
T"omoBoii BBI-
fyCI OTMBOK | TRIC. 30 35 40 50 25 20 10 15 30
(Mo1HOCTD T
1exa)
Map“]:‘a"““a‘ - | C420 | CUl5| CuY25 | CY20 | BY35 | BU40 | Cr25Jl CTH30 Cr 4571
Macca ot-
JIUBKH TIPEJI- KT 6,6 11,0 14,0 30,0 32,0 3,0 54 8,0 10,0
CTaBUTEIS
KonuuectBo
HatMeHoBa 50 65 100 120 80 40 30 70 75
HUM OTJIIMBOK
B IIpOrpamMmme




7 OueHoOYHbIE CPeICTBA /ISl POBeAeHHs IPOMEKYTOUHOI aTTecTaluu
IlnannpyemMble pe3yabTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOYHON ATTeCTAlluM:

CtpyKTypHBIH 3J1€-
MEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

ITK-10: criocoOHOCTHIO OCYIIECTBJISATH U KOPPEKTUPOBATH TEXHOJIOTHYeCKHE MPONecChl B METAJUIYPIrUM M MaTeprajooopadoTke

HpI/IHLII/IHbI OCHOBHBIX TC€XHOJOIn4dec-

Hepeqenb TEOPETHYCCKUX BOIIPOCOB K 3K3aMEHY .

CKHX IIPOIIECCOB MPOM3BOACTBA M 00- (1. Poib mmaBuibHOrO OTACNECHHS B pabOTE JIMTEHHOTO 1Iexa
paboOTKM OTJIMBOK M3 YEPHBIX W IBET- [ 2. Jlymiekc mpoiecchl, JOCTOMHCTBA U 00JIaCTH MPUMCHECHHUS.
HBIX METaJJIOB. YcTpocTBa U 00opy- | 3. [lymnekc mporecc ToMeHHasl eYb- MHIYKIUOHHAS M1eYb.

3HaTh: JIOBAHME JIJISI OCYIIECTBIICHUS TEXHOJIO- | 4. TexXHUKO-dYKOHOMHYECKHE TTOKA3aTEeIH MIPH PA3IUYHBIX MTPOIeccax MIaBKU
rudeckux mporeccoB. OcHOBHBIE cxe- 5. TpeboBaHus k KauecTBY MeTalia JJisl PA3IMYHBIX JINTEHHBIX IIEXOB.
MBI, OTICpAIlUH, PEKUMBI TeXHOJIOTHYE- | 6. [ImaHMpOBOYHBIC PEIICHUS 1O IIABMIIBHOMY OTJICJICHHUIO C BarpaHKaMH.
CKHUX TPOIIECCOB JIUTEHHOro mpowus-|7. [lmaHMpoBOUHBIE pElICHHUS MO MIABUIBHOMY OTAEICHUIO C TYTOBBIMU MTEYaMH
BO/JICTBA. 8. IlmaHupoBOYHBIC PEHICHUS TIO0 TUIABMILHOMY OTEICHHIO C TYIIIEKC TPOIECCOM.

9. OcHOBHBIC pa3Mephl MPOJICTOB IUIABHIIbHBIX OTCICHHI.

BriOupars  panmoHaibHBIE  CIOCOOBI IIpuMepHBIH NepedYeHb NPAKTHYECKHUX 3aJaHUI HA IK3aMeH.
MPOU3BOJCTBA M 00paboTku oTiHBOK | 1. BriOpare obGopymoBaHus ISl IJIaBKU CIUIABOB (UYryHa, CTAIM WM I[BETHBIX
W3 YEePHBIX M I[BETHBIX METAJUIOB. Pac- | cruiaBoB) myist iuteiHOro 1exa MomHuocteio 10, 20, 30, 40 Thic. TOHH/TOS.
CUMTHIBATH MaTepuanbHble OanaHcel | 2. Paccuntarh miuomaib MIABUILHOTO OTAENEHUS A JTUTEHHOro IeXa MOIIHO-
TEXHOJIOTHYECKUX TpolieccoB ux mpo- | cteio 10, 20, 30, 40 ThIC. TOHH/TO.
u3BoJCTBa. OCYIIECTBIATh U KOPpeK- | 3. YCTaHOBUTH MOTPEOHOCTD B KUAKOM METasIe A JUTEHHOTO 11€Xa MOIIIHOCThIO
THPOBaTh TexHoyoruueckue mpoieccsl | 10, 20, 30, 40 ThiC. TOHH/TO/I.

VYMeTh: B JIUTEHOM MPOHU3BOJICTBE. 4. Paccuntarh MIMXTY U MOTPEOHOCTH MIMXTOBBIX MaTepHaiiaX AJis MJIaBKH CILIa-

BOB (UyryHa, CTajld WM IIBETHBIX CIUIABOB) IS JIMTEHHOrO Iexa MOIIHOCThIO 10,
20, 30, 40 ThIC. TOHH/TOI.

5. BriOpaTh BMECTHUMOCTH 3aJMBOYHOTO KOBIIA. PaccumTaTh WX KOJIWYECTBO ISt
pa3iMBKU CIUIAaBOB (YyryHa, CTAlM WM I[BETHBIX CIUIABOB) JJISl JTUTEHHOrO Iexa
moirHocteio 10, 20, 30, 40 ThIC. TOHH/TO,.

6. BpIOpaTh TEXHONTOTHUECKUN MPOIIECC U PACCUUTATH KOJMYECTBO U BMECTUMOCTh
neyen JJisi MPOU3BOACTBA CTAJIBLHOTO JINThS B 1iexe, mpousBoasmem 10, 20, 30, 40




CTpyKTypHBIH 3J1€-

MEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIIMH

TBIC. TOHH/TO/I.

TexHonoruel Mpou3BOACTBA MOJIYIPO- BbinosiHeHHe KypcoOBOIo IIPpOeKTa

JyKTa ¥ TOTOBOM NMPOIYKIUH JIUTEIHO- Ilpumep 3a0anus no meme Kypcogozo npoekma:

0 IPOU3BOJICTBA. Tema "I[TpoeKT 4yryHOJIMTEHHOTO WU Jp. leXa MOIIHOCThIO OT 15 10 50 ThIC. TOHH

Bompocamu perynupoBaHusi TEXHOJO- | B TO1."

THYECKUX PEXKUMOB. YMeHueM ympas- | 1. TOO.

Brazers JSTh TEXHOJOrHYecKuMu mporeccamu | 2. Ha ocnoBanne TOO chopmMupoBath Mpou3BOACTBEHHYIO IIPOTPAMMY LIEXa. §

Juis o0ecreyeHus NOoJaydeHus Npoayk- | 3. OnpenesnnTs palMoOHAIbHYIO0 TEXHOJIOIHIO BIOJIHEHUS TPOU3BOICTBEHHOH Mpo-

LIUY C 3a/IaHHBIMH CBOMCTBaMH. IpaMMBI.
4. TIpousBecTH pacueT AeHCTBUTENbHBIX (POHIO0B BpeMEHH paboThl OTAEICHUH 1ieXa.
5. [IpousBecT BHIOOP pacueT KOJIMYECTBA HEOOXOIMMOTO 00OPYHOBAaHUS s pea-
JM3alUy IPOU3BOACTBEHHOM IIPOTPaMMBl Ul KKJOTO OTACICHUS LieXa.
6. BeImoiaHUTE 00BEMHO - IJITAHUPOBOYHBIE PEIICHHUS.

JAIK-1: cnocoO0HOCTBI0 000CHOBBIBATH BBIOOP 000PY10BaHMS 11l OCYIIECTBJICHHS TEXHOJOTHYEeCKUX MPOLECCOB.

IlepcnexkTuBpl  pa3BUTUSA  JIUTEHHOTO IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aAMEHY:

NPOM3BOJICTBA U MpHUMeHsieMoro 060-|1. Pons ®3BO B cTpykType nuTeiHOrO 1exa

pYyIOBaHUs, COBpEeMEHHOE wuccienoBa- | 2. Cessu miaBmwibHOro 1 @3B0, cxembl mepeqadn MeTauia U OCYIIECTBJICHHUS 3a-

TEJIbCKOE 000pYyAOBaHHE, IpPHUMEHse- | IUBKH

MO€ B IPOM3BOJCTBE METAJUIONPOIYK- | 3. OOIAaCTH NCTIOIH30BaHUS (POPMOBOUHBIX MAIIHH U CIIOCOOBI YIUIOTHEHUSI CMECH

LUU. 4. OGnacTH UCHOIB30BAHUS IECKOMETOB

3HaTh 5. O0nacTy UCNOJIb30BaHUsl HAIMBHON (POPMOBKHU
6. O6nactu npumeHeHns XTC 1 BakyyMHO-TUIEHOUHON (hOPMOBKH
7. Ocobennoctu mnanupoBku AJIJI HUN «TpakTopcenbxo3mari»
8. Oco6ennoctu manupoBku AJLJI Kronkens-Baruep (KB 301)
9. Ocob6ennoctu ranupoBku AJIJI SPO
10.  Ocob6ennoctu mianupoBku AJIJI s mpou3BOACTBA OTIMBOK aBTOTPAKTOP-
HOUW MPOMBIITUIEHHOCTH
VeTh: [IpoBOINTE CPABHUTENBHBIA aHAIN3 IIpuMepHBIH NepedYeHb MPAKTUYECKHUX 3aJaHUI HA IK3aMeH.

napaMeTpoB JUTEHHOro 000pyI0BaHUS

1. BBI6I/IpaTB TCXHOJIOTHYCCKUC TPOLCCCHI (I)OpMOBKI/I U HCIOJIb3YCMbBIX CBA3YIO-




CTpyKTypHBIH 3J1€-
MCHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

¢ BbIOOpOM Hamboznee 3PGHEeKTUBHOTO
BapHaHTa

mux. Jlist mureitnoro nexa MmourHocthio 10, 20, 30, 40 TBIC. TOHH/TOA.

2. PaccunthiBath U BbIOMpaTh rabGaputhl omnok it ®3BO. [lng nuteiiHoro mexa
MomHocTeio 10, 20, 30, 40 ThIC. TOHH/TOL,.

3. PaccunThiBaTh CKOPOCTH JIBMKEHUSI KOHBeHepHOW nuHHMH. [y muTerHoro mexa
MomHocTeio 10, 20, 30, 40 ThIC. TOHH/TOL,.

4. PaccuuThIBaTh JJIUHY y4YacTKOB (DOPMOBKM M 3anuBKd. s nuTeiHOTO Lexa
MomHocTeio 10, 20, 30, 40 ThIC. TOHH/TOL,.

5. PaccunThiBaTh AIMHY YYacTKOB OXJIXIEHUS W BBHIOWBKH (popMm. [t muTeriHoro
nexa moraocteio 10, 20, 30, 40 ThIC. TOHH/TO/I.

6. Paccunrarh (hopMOBOYHOE-3aTMBOYHOE-BHIONBHOE OT/ENICHHE /IS 11€Xa C CepHii-
HBIM XapaKTepOM MPOU3BOJICTBA Macca OTIUBKHU 10 1000 Kr mpou3BoACTBO 15 ThIC. T
YYT'YHHOTO JIUThS

7. CocTtaBuTh OajaHC MeTaa Juisd 1ieXa BHICOKOIPOYHOIO YyryHa MPOU3BOJUTENb-
HOCTBIO 20 TEIC. T. B T'OJI

8. BbiOpaTh TEXHOJOTMUECKUI MpoLEecC H3rOTOBJICHMS CTEp)KHEH M paccuuTaTh
YUCJIO MAIIMH U YCIOBUW KPYIHOCEPUMHOTO MPOU3BOJCTBA OTIMBOK MAaccou 10
30 xr npu rojoBoM 00beMe MPOU3BOJICTBA JIUThS 18 ThIC. T. ['pymnma ci10KHOCTH OT-
JIMBKU — TPEThS

9. BeiOparh THUI CMECUTENS M PacCYUTaTh UX YHMCIIO JAJIS YyT'YHOJIMTEHHOTO 1exa C
MacCOBBIM XapaKTEepPOM IPOU3BOJICTBA HA 25 ThIC. T B TOJl

10.  BrIOpaTh TEXHOJIOTMYECKUI MPOLECC U3TOTOBJICHUS CTEPHKHEW U pacCUUTATh
YUCJIO MAIIWH JUIs YCIIOBHM KPYIMHOCEPUWHOI'O MPOU3BOJACTBA OTJIMBOK MACCOM 110
130 xr npu rogoBoM oObeMe MPOM3BOJCTBA JIUThs 18 Thic. T. I'pymnmna ciiokHOCTH
OTJIMBKH — TPEThS

Bnaners:

MeTtonukoil pacuera OCHOBHBIX 3Je-
MEHTOB TEXHOJIOTHYECKOTO 000pym0-
BaHUS IUTEHHBIX POU3BOCTB.

Kputepusmu oueHku 3¢pGeKTUBHOCTH
IPUMEHSEMOT 0 TEXHOJIOTHYECKOTO
000pyI0BaHUs, MPUMEHSIEMOTO B  JIH-

BrinosiHeHne KypcoBOro npoeKkra
Ilpumep 3a0anua no meme Kypco6ozo npoekma:
Tema "IIpoeKT 4yryHOMUTEHHOTO (CTANEIMTEHHOrO WM JIp.) I[eXa MOILIHOCThIO 15
TEIC. TOHH B roj."
1. TOO.
2. Ha ocroBanne TOO chopMupoBaTh MPOU3BOJCTBEHHYIO MPOTrPAMMY IIeXa.




CTpyKTypHBIH 3J1€-

MEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETEHIINH
TEITHOM NPOU3BOJICTBE 3. OmnpenenuTs palMoOHAIbHYIO TEXHOJIOIHIO BBIOJIHEHHS TPOU3BOICTBEHHOH poO-
[TpakTMUYeCKMMHM HaBBIKAMU CaMOCTOSI- | TPaMMBI.
TEJIbHOM pa3paboTku, M npoekTuposa- | 4. [Iponssectu pacueT neHCTBUTENBHBIX (OHIOB BpeMEHU paboThl OTACICHUN 1iexa.
HUSL 00OpyHOBaHMs, NpuMeHsemMoro B | 5. [Ipom3BecTH BBIOOP pacueT KOJMUYECTBA HEOOXOIMMOTO 0OOPYHAOBAaHUS JJIs pea-
TEXHOJIOTUYECKUX JIMHUAX JIMTEHHOTO | JIM3aluu IPOU3BOACTBEHHON IPOTrPaMMBI JUI KaX/10T0 OT/IEJIEHUS 1ieXa.
IIPOU3BOJICTBA 6. BeImonHUTh 00bEMHO - IJITAHUPOBOYHBIE PELICHHUS.
IIK-11: roTOBHOCTBHIO BHIAIBJATH 00bEKTHI J1JIfl YJIyYlIEeHUsI B TEXHUKEe U TEXHOJIOTUU
Ilepedyenn TeopeTHYeCKMX BONPOCOB K IK3AMEHY:
1. Dranbl pa3BUTHS aBTOMATHUYECKUX JIUTEHHBIX uHUM (AJL)
DddextuBHbie BapuaHThl ycTpaHeHwus | 2. OcobeHHOCTH (HOPMOBOUHBIX cMeceit st AJIJT
3Harts HEIOCTaTKOB KOHCTPYKLUM JuTelHoro | 3. OcobenHocTu auHuu Disa. ["abapuThl KoMa U IPOU3BOJUTEIBHOCTD UX
obopynoBanus u copepiieHcTBoBanus | 4. Hemocratku AJUJT
TEXHOJIOTUYECKOTO Ipolecca 5.Uewm onpeaensiercs skoHomuuHocTs AJIJI. Kakue AJIJI umeroT Hu3lMe nokasare-
JIM 110 KaIlBJIO’KEHUSM, 3aTpaTaM Ha 00CIy>)KHUBAHHUE U PEMOHT U 3apIuiaTy
6. [lotepu Bpemenu Ha AJIJI 1 npruMHBI U3 BOSHUKHOBEHMSI
IIpuMepHBIH nepedYeHb NPAKTHYECKHUX 3aJaHUI HA IK3aMeH.
1. ITpon3BOIUTH CpaBHEHUSI TEXHUKO-IKOHOMHUYECKUX MOKazaTesell 00opynoBaHUs
nuteiHbIX nexoB. Pa3sutue AJIJI B Mupe u P®. O6nactu ux npuMeHeHus.
2. Bnaners nmpuemMaMy MOBBIIMIEHUS! Ka4eCTBa BBIIUIABKHM CTAIM, YyT'YHA U IBETHBIX
cmutasos (CY, BY, MUX, Ct 45J1 u np.).
BoisiBnsaTe  3(pQexTuBHBIE BapHaHTHI .
3. BbIOpaTh TEXHOJIIOTHYECKYIO CXE€MY OYMCTKHM YYT'YHHOT'O JINThsl Maccoi ot 10 1o
yCTpaHeHHv}I HEJ0CTATKOB  KOHCTPYI- 400 kr u1st 1Iexa MPOU3BOAUTENHHOCTBIO 9 THIC. T/TOA
YMeTs: MU JIMTEHHOro oOOpyHOBaHUS U CO-

BEPIICHCTBOBAHUS TEXHOJOTHUYECKOTO
nporiecca

4. BbIOpaTh TEXHOJOIMYECKHH MPOLECC U pacCUMTaTh KOJIWYECTBO U BMECTUMOCTD
neven JJis MPOM3BOJCTBA CTAJIbHOIO JUThS B LIEXE, IPOU3BOAAIIEM 15 ThIC. T B TOA
5. BeiOparb 000pynoBaHME U paccUMTaTh MOTPEOHOCTh B HEM NPU OTIUBKE B KO-
KHJIb Maccoit 0 2 Kr, ((rpymnmna ciaoxHocTu 1) rooBoe Npou3BOACTBO 8 ThIC. T B TOA
6. BeiOpaTh TEXHOJIOTHYECKUH MPOIECC U PacCUUTATh KOJUYECTBO U BMECTHMOCTD
neyen JJisl MPOM3BOJICTBA BRICOKOMIPOYHOTO YYyT'YHA B 1I€X€, MPOU3BOIAIIEM 15 ThIC.
T JIUTHSI B TOJT




CTpyKTypHBIH 3J1€-

MEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIINH
Bbino/jiHeHHE KYpCOBOI0 IIPOEKTA
Ilpumep 3a0anus no meme Kypcoeo2o npoekma:
Tema "IIpoeKT YyryHOJIUTEHHOTO (CTAJICTUTEHHOTO MJIM JIp.) II€Xa MOIIHOCTHIO OT
15 no 50 ThIC. TOHH B rox."
HaBbIKaMH  BbIABICHHUS d3ddek- | 1. TOO.
TUBHBIX BapUAHTOB YyCTpaHeHHs Heno- | 2. Ha ocnoanue TOO chopmMupoBath MpoOU3BOACTBEHHYIO IIPOTPaMMy LieXa.
Brnanets: CTaTKOB KOHCTPYKIMH JIUTEItHOro 000- | 3. OnpenenuTs panyoHalbHYIO0 TEXHOJIOTHIO BBINOJIHEHUS MPOU3BOJICTBEHHON IPO-

pydoBaHuA n COBCPHICHCTBOBAHUSA
TCXHOJIOTHYCCKOI'O Ipoueccca

IpaMMBI.

4. IlpousBecTu pacueT NeHCTBUTENbHBIX (DOHIOB BpEMEHH PaObOThI OT/IEICHHI LIeXa.
5. IIpousBecTy BBIOOP pacdeT KOJIMYECTBA HEOOXOAUMOTO 0OOPYHOBaHUS sl pea-
JU3aluu MPOU3BOACTBEHHON MPOTrpaMMBbl I KaXKJOTO OTACTICHHS 1IeXa.

6. BeImoaHuTh 00BEMHO - TNIAHUPOBOYHBIEC PELICHHUS.




0) [lopsinok mpoBeaeHUsI MPOMEKYTOYHOM ATTECTANUN, NMOKA3ATEe]IM U KPUTEPUHN OLEHHU-
BaHMSA:

Artrectauus no aucuuiinHe «lIpoekTnpoBaHMsl HOBBIX U PEKOHCTPYKLHUS JEHCTBYIOIIUX JIU-
TEHWHBIX LEXOB» BKIIIOYAET TEOPETUYECKHUE BOIPOCHI, MO3BOJSIOIINE OLEHUTh YPOBEHb YCBOCHHS
O6y‘-IaIOH_II/IMI/IC$I 3HaHI/II71, U HNPAKTUYCCKHUC 3adaHUA, BbBIABJIAIOIIHNC CTCIICHDL C(I)OpMI/IpOBaHHOCTI/I
YMEHMI U BIaJICHUMN, OCYIIECTBISETCS B POopMe 3K3aMeHa U 3aIIUThl KypCOBOTO MTPOEKTA.

DK3aMeH 110 I[ElHHOfI JAUCHUIITIMHE MIPOBOJUTCA B MHUCHEMECHHOM (popMe 110 3K3aMCHAIlMOHHBIM
Ouietam, Kax/blil 13 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOIPOCA M OJHO MPAKTUYECKOE 3a/laHuE.
Onu MO3BOJIAOINHUE OLICHUTL YPOBCHL YCBOCHHA O6y‘-IaIOH_[I/IMI/IC$I 3HaHHfI, a IPaKTUYCCKHUEC 3adaHus,
BBISIBJISITH CTENEHb COPMUPOBAHHOCTH YMEHHI U BiaaeHuil. Kpome Toro, creneHb copmMupoBaH-
HOCTH YMEHHH U BIIAJICHUI MO3BOJISET OLEHUTH 3aIUTAa KYPCOBOTO MIPOEKTA.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OILIGHKY «OTJHYHO» (5 0aysioB) — oOyyaroluiics IEMOHCTPUPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe 3HaHUE y4eOHOTO
MaTepuaia, CBOOOIHO BHIMOIHSET MPAKTUUECKHUE 3aaHusl, CBOOOIHO OMEepUPYET 3HAHUSIMHU, YMEHU-
SIMH, IPUMEHSIET UX B CUTYaIUSX MOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «Xopouio» (4 6anna) — o0yyaromuiicss JEMOHCTPUPYET CPeIHUN YPOBEHDb Chop-
MHUPOBAaHHOCTH KOMITETCHIIMI: OCHOBHBIE 3HAHHSI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAUUTEIb-
HBbI€ OLINOKHU, HETOYHOCTH, 3aTPyTHEHUS MPU aHATUTUYECKUX OMepaIusixX, epeHoce 3HaHUi U yme-
HUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OILICHKY «Y/0BJIETBOPHUTEJIbHO» (3 Oamna) — o0yJaromuiics JeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(HOPMUPOBAHHOCTH KOMITETCHIIMH: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHHA IOITYCKAIOTCS
OILIMOKH, MPOSIBISIETCS OTCYTCTBUE OTIENIbHBIX 3HAHUHN, YMEHHM, HABBIKOB, O0YUYAIOUIUIICS UCIIBITHI-
BACT 3HAYHMTEJBbHBIC 3aTPYAHEHUS MPH ONCPUPOBAHUN 3HAHUSMU M YMEHUSMH NPH UX TEPEHOCE Ha
HOBBIE CUTYaIUH.

— Ha OLIEHKY «HeYJA0BJIETBOPUTEIbHO» (2 Oaia) — oOydaromuiicss AEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTHYECKOro MaTepuana, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTb
MHTEJUIEKTyaIbHBIE HAaBBIKU PEIICHHS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeyAO0BJIeTBOPUTEIbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MoKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOM3BEICHHS U OOBSICHEHHS MHPOPMALINHU, HE MOXKET ITOKa3aTh HHTEIUICKTYaIbHbIC
HaBBIKM PELICHUs MPOCTHIX 3ajay.

KypcoBoil MpOeKT BBINOIHAETCS MO PyKOBOJICTBOM MPENOAABATENS, B IIPOLIECCE €TI0 HAIKCA-
HUSl 00y4JaroIIMiics pa3BUBAaeT HABBIKM K MPAKTUYECKOW paboTe, 3aKperisisi U OJHOBPEMEHHO pac-
LIMPsis 3HAHMS, [TOJIyYE€HHBIE IIPU U3y4eHuu Kypca «[IpoekTupoBaHus HOBBIX U PEKOHCTPYKLIHS JEH-
CTBYIOIIMX JUTEHHBIX 11eX0B». [Ipy BBIOJIHEHNN KYPCOBOIO NMPOEKTa 00yYaIOIUICS TOJKEH MOKa-
3aTh CBO€ YMEHHE paboTaTh ¢ HOPMATUBHBIM MAaTEPUAIOM U JIPYTMMHU JIUTEPATypHbIMU HCTOUYHUKA-
MH, a TAKIK€C BO3MOXHOCTb CUCTCMATHU3UPOBATEL U aHAJIU3UPOBATH (baKTI/I‘-IeCKI/Iﬁ Marepuail u caMo-
CTOATEIBHO TBOPUYECKU €TI0 OCMBICINBATh.

B npouecce Hanucanusi oOyyarouuiicss J10KeH pa3oOpaThCsi B TEOPETUUECKUX U IpaKTHue-
CKUX BOIIpOCax M30paHHOW TEMbI, CAMOCTOSITEIbHO MpOaHATU3UPOBATh MPAKTHUECKUI MaTepual,
pazo0paTh 1 000CHOBATH MPAKTUIECKUE TTPEIIOKCHHUS.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

— Ha OLIEHKY «OTJHYHO» (5 0ayyioB) — MPOEKT BHIMOJIHEH B COOTBETCTBUU C 33J]aHUEM, 00y4a-
IOIIHIACS TIOKA3bIBAET BBHICOKHU YPOBEHBb 3HAHHWH HE TOJBKO HAa YPOBHE BOCIPOM3BEICHUS M OOBSIC-
HEHMs MHQPOPMAalMU, HO U MHTEJJIEKTyalbHble HABBIKM PELICHHUS MPoOJeM W 3ahay, HaXO0XKICHHS
YHUKAJIBHBIX OTBETOB K MPOOIIEMaM, OIICHKH U BRIHECCHHUS KPUTHUYECKHX CY)KIICHHI;

— Ha OLIEHKY «XOpowo» (4 6ainna) — MpoeKT BHIIOIHEH B COOTBETCTBHH C 33/1aHUEM, 00ydaro-
IIAKCS TIOKA3bIBACT 3HAHUS HE TOJIHKO HAa YPOBHE BOCIIPOM3BEICHHS U O0BSICHEHUST HH(POPMAIUH, HO
Y MHTEJUIEKTyaJIbHBIC HABBIKM PELICHUS MPOOJIEeM W 3ahad, HaXOXKICHUS YHHKAJIbHBIX OTBETOB K
npobiaemam;

— Ha OIICHKY «Y/0BJIETBOPHTEIbHO» (3 Oaiia) — MPOEKT BHINOJHEH B COOTBETCTBHU C 3a71a-
HUEM, O0YYaloLNiics MOKa3bIBAeT 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS M OOBSICHEHUS HH(pOpMa-
MM, MHTEJUICKTYAJIbHBIC HABBIKM PEIICHHS MPOCTHIX 337134,



— Ha OIICHKY «HeY/0BJIeTBOPUTEJbHO» (2 0ana) — MPOeKT BBHIMOIHEH BBIOIHEHO YaCTHYHO,
B IIpoIlecce 3aIUThl Pa0OThI 00yUaAIOMIUKCS JTOMYCKAeT CYIECTBEHHbIE OIINOKHM, HE MOXET MOKa3aTh
MHTEIJICKTYaJ IbHbIC HABBIKM PEIICHUS IIOCTABICHHOM 3aJa4uH.

— Ha OLIEHKY «HEeYI0BJIeTBOPHUTeIbHO» (1 Gayur) — 3amaHue mperojaBaTelsl BHIOJIHEHO Ya-
CTUYHO, OOYYarOIINiics HE MOXET BOCIIPOM3BECTH U OOBSCHHUTH COJCp)KaHHE, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IOCTABJICHHOM 3a/1auu.

8 YuedHo-MeToanuYecKkoe 1 MHPOPMAIHOHHOE o0ecneyeHne TUCIMIINHBI (MOLYJIs1)

a) OcHoBHas1 JIUTEpaTypa:

1. CmupuoB, A. M. Opranu3aloOHHO-TEXHOJIOTUYECKOE MPOCKTUPOBAHUE YYACTKOB U
1exoB : yaeoHoe mocooue / A. M. Cmupnos, E. H. Cocenymkun. — 2-¢ usg., crep. — CaHKT-
[erepOypr : Jlanp, 2017. — 228 c. — ISBN 978-5-8114-2201-2. — TekcT : 37eKTpOHHBII //
Jlanb : snekrponHo-6ubMHoTeuHas cucrema. — URL: https://e.lanbook.com/book/93717 (mata
oopaenus: 01.09.2020). — Pexwum goctyna: uis aBTOPU3. MOJI30BATEICH.

2. benos, B.JI. Jlureitnoe npousBoacTBo: yueOnuk / B.Jl. benos; mox pemakuueii B.JI.
benosa. — 3-e u3n., mepepad. u mon. — Mocksa: MUCHUC, 2015. — 487 ¢. — ISBN 978-5-
87623-892-4. — Tekcr: 31neKTpoHHbIH // DnekTpoHHO-OMOMHOTeUHast cucteMa «Jlauby: [caift].
— URL: https://e.lanbook.com/book/116953 (mata oopamenus: 01.09.2020). — Pexum gocty-
ma: i1l aBTOPH3. MOJIb30BATENICH.

0) JlonosiHMTEIbHAS JIMTEpaTypa:

1. Conosses, B.I1. IIpoexkTupoBanne HOBBIX U PEKOHCTPYKLUS JEHCTBYIOIIUX JIUTEHHBIX 11€-
x0B: yueoHoe nmocodue / B.I1. Conosses, C.A. I'mansies, B.J. BopoHioB. — 2-e u3j., nepepabd. —
Mocksa: MUCHUC, 2004. — 227 c. — Tekcr: anekTpoHHbIid // DneKTpOHHO-OMOIHOTEYHAsT CHCTEMA
«Jlanby: [caiir]. — URL.: https://e.lanbook.com/book/117050 (mata ob6pamenus: 01.09.2020). —
Pexwum noctyna: 1uis aBTOpHU3. OIB30BATEINCH.

2. OCHOBBI METATYPrUuecKOro npousBojactsa : yueOHuk / B. A. burees, K. H. Bnosun, B.
M. KonokonbieB [u np.] ; mox obmel pemakmnueir B. M. KonokombiieBa. — 2-¢ w3, crep. —
Cankr-IletepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : aneKTpoHHbIi //
Jlanb : anexkTponHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/129223 (nata 00-
pamennsi: 01.09.2020). — Pexxum ocTyma: uisi aBTOPU3. MOJIb30BATEICH.

B) MeroauyecKkue yKa3aHus:
[IpeacraBneno B npuioxenue 1 «Mertoguueckue yKa3aHus»

r) [Iporpammuoe obecnieuenune u UnTepHeT-pecypcebi:

IIporpamMmmHoe obecneueHnue

Haumenosanue 110 Ne moroBopa Cpoxk JeiicTBUS JTUIICH3UH
?QSSS.Y)VHQFFVJZZ 7 pro- J1-1227 o1 08.10.2018 11.10.2021
s J-757-17 ot 27.06.2017 27.07.2018
KJIaCCOB)
MS Office 2007
Professional Ne 135 ot 17.09.2007 OeccpodHO
FAR Manager cB0OoaHO pacmpocTtpansemoe [10 06eccpouHo
7Zip cB0OOAHO pacnpocTpansemoe [10 06eccpouHo

1. DnextponHasi 06a3a nepuomuueckux msnanuii East View Information Services, OOO «1BUCx»:
https://dlib.eastview.com/

2. HanmonaneHast MHGOPMALMOHHO-aHAIUTHYECKAsi cucTeMa — Poccuiickuil MHIEKC HAy4yHOTO IH-
tupoBanus (PUHII): URL: https://elibrary.ru/project_risc.asp

3. Iouckosas cucrema Axaaemusi Google (Google Scholar): URL: https://scholar.google.ru/

4. UndopmarmonHas cucrema - EmmHoe okHO goctyna k uHbopmarmoHHbIM pecypcam: URL:



https://e.lanbook.com/book/93717
https://e.lanbook.com/book/116953
https://e.lanbook.com/book/117050
https://e.lanbook.com/book/129223
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

http://window.edu.ru/

5. @enepalibHOE TOCYIAPCTBEHHOE OIOKETHOE yupexieHue «DenepanbHbIi WHCTUTYT MPOMBIII-
neHHo# cooctBennoctr»: URL: http://www1.fips.ru/

6. Poccuiickas ['ocynapcrBennas oubiamnoreka. Karamoru: https://www.rsl.ru/ru/4readers/catalogues/
7. DJIEKTPOHHBIE pecypceel OMOIMOTEKH MI'TY HM. I'.A. Hocoga:
http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcurerckas uadopmarmonnas cuctema POCCH . https://uisrussia.msu.ru

9. MexnayHapoHasi HAyKOMeTpuueckas pedepaTuBHas M MOJHOTEKCTOBass 0a3a JaHHBIX HAyYHBIX
n3naauii «Web of science»: http://webofscience.com

10. MexnyHapoaHas pedepaTuBHAS U MTOJIHOTEKCTOBAs CIIpaBOYHAas 0a3a JaHHBIX HAYYHBIX U3aHHMA
«Scopus»: http://scopus.com

11. MexayHapo/Has 0a3a MOJIHOTEKCTOBBIX XKypHaiioB Springer Journals: http://link.springer.com/
12. MexayHapoHasi KOJUICKIUS HAy4HBIX MPOTOKOJIOB IO Pa3jIMYHBIM OTPACIIsAM 3HaHUU Springer
Protocols: http://www.springerprotocols.com/

13. MexnayHapoaHas 06a3za CIpaBOYHBIX H3JAHH IO BCEM OTpacisM 3HaHuii SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4HBIX XypHaioB «HaluoHaJIbHBIH 3JICKTPOHHO-UH(OPMAIIMOHHBIN KOHIIOPIIUYM)
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepuaiabHO-TeXHUYECKOE O0ecnedyeHne TUCIUTITHHBI (MOTYJIs1)

B cooTtBeTcTBUM ¢ yueOHBIM TIIaHOM 110 AUCHUIUIHHE «[[poeKTHpOBaHUSI HOBBIX U PEKOH-
CTPYKLHS JEHCTBYIONIUX JTUTEHHBIX LIEXOBY» MPEyCMOTPEHBI CIEAYIONINE BUIbl 3aHATUMN: JTEKIIIH,

MPAKTUYECKHUE 3aHSITHS, CAMOCTOSTENIbHAS Pab0Ta, KypCOBOM MPOCKT, KOHCYJIBTAIINH.

MaTepI/Ia.HI)HO-TeXHI/I‘-ICCKoe obecrneucHue JUCIHMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHHUe ayAUTO-
puu

OcHaleHue ayIMTOPUHA

YyeOnast ayautopus A
MPOBEJICHUST 3aHATHI JIEK-
LIMOHHOT'O TUIIA

TexHuueckue cpeacTBa oOyueHHsl, ClIy>Kalue JUIsk pecTaBie-
HUs y4eOHOHN mHpopmanuu OONBIION ayTUTOPUU: MYJIbTHME-
JMIHBIE CPe/ICTBA XpaHEeHHUs, Iepeayd U MpeCTaBIeHUs yueo-
HOM nHopmanuu. CrienmanusupoBaHHas MeOeIb

YyeOnast ayautopus A
MPOBEJICHUSI TTPAKTHYECKUX
3aHATUN

TexHuueckue cpeacTsa oOyueHHs, CIy>Kalue JUisk pecTaBie-
HUs y4eOHOH mH(popmanuy OONBLION ayTUTOPUU: MYJIbTHME-
JMIHBIE CPe/ICTBA XpaHEeHHUs, Iepeaayl U MpeCTaBIeHus yueo-
HOM uHpopManuu(mpoekTop, 3kpaH). Crenuanu3upoBaHHAs
Me0elb

VYyeOHast aynutopus s
BBITOJIHEHUS KYpPCOBBIX
MPOEKTOB (paboT)

KommnbroTepHas Texuuka ¢ nmakerom MS Office, ¢ moaximoueHu-
eM K cetu «MIHTepHEeT» U C JIOCTYIIOM B 3JICKTPOHHYIO UH(OP-
MaIMOHHO-00pa30BaTeNIbHYIO cpey yHuBepcuTeTa. Crienuanu-
3MpOBaHHAs MeOECITb

VYuebnas aymautopust JUist
TPYINIOBBIX W WHJWUBHIY-
ATBHBIX KOHCYJbTAIlUN, Te-
KYILIEro KOHTPOJISI W Tpo-
MEKYTOYHOM aTTEeCTALINU

KomnbroTepHas Texauka ¢ makerom MS Office, ¢ moaxmoueHu-
eM K cetu «VIHTepHEeT» U C JIOCTYIIOM B 3JICKTPOHHYIO HUH(OP-
MAaI[MOHHO-00pa30BaTeNbHYIO cpeay yHuBepcuTera. Crienuanm-
3UpOBaHHas MeOECITh

ITomemenue I camMoOCTO-
ATETHLHOU paboThI

KomnbroTepHas Texauka ¢ nmakerom MS Office, ¢ moaxmoueHu-
eM K cetu «MIHTepHEeT» U C JIOCTYIIOM B 3JICKTPOHHYI HUH(OP-
MaIlMOHHO-00pa30BaTeNIbHYIO cpeny yHuBepcuTeTa. Crienuanu-
3MpOBaHHAs MeOECITh

[Tomemenue st XpaHeHUs
U MpOPUIAKTUYECKOTO 00-
CITYKUBaHHSI y4e0HOTO
o0opynoBaHus

Crenmnaxw, ceiid nis XxpaHeHus] y4eOHOT0 000pyI0BaHMUS.
WuCcTpyMeHTHl A7 peMoHTa JabopaTOpHOrO 00O0pYAOBaHUS
(HaOOPBI TaCYHBIX KITFOUCH, DIIEKTPOUHCTPYMEHT | JIp.)
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MNPOEKTUPOBAHME JIUTEMHBIX LIEXOB

MeToauyeckue ykazaHus
K NPAKTUYECKUM 3aHATHIM
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1 HPAKTHYECKASA PABOTA 1
PASPABOTKA ITPOU3BOJACTBEHHOU ITPOT'PAMMBI HEXA

Heanb padoThbl — 3aKpETUICHUE TEOPETUUYCCKUX 3HAHWUU M MPUOOpPETEHUE
YMEHHI U MPAKTUUYECKUX HABBIKOB MPU aHAIN3€ UCXOJHBIX JAHHBIX JJISI IPOEK-
TUPOBAHUS JIUTEHHOTO 11€Xa U pa3pabOTKe MPOU3BOJACTBEHHON MPOTPAMMBI.

1.1 O6mme moJI0KeHus

Pa3paboTka mpoekTa WM PEKOHCTPYKLMHU I1I€Xa HAYMHAETCA C aHalu3a
3a/1aHHsI U UCXOJHBIX JAaHHBIX JJIA MPOCKTUPOBAHMS. DTH JTaHHBIE BKIIIOYAIOT B
ceOsl: MPOM3BOJACTBEHHYIO IIPOrpaMMy, BUJ CIUIaBa OTJIMBOK, TPYIITY CJIOXHO-
CTH, ITapaMeTpbl U Ha3HAYEHUE HU3TOTaBIMBAEMbIX OTJIMBOK, YPOBEHb TpeOOBa-
HUW K Ka4eCTBY JIUThs, XapaKTep U OCOOCHHOCTU MPEANPHITHS, B COCTaBE KO-
TOPOTO JOJKEH (PYHKIMOHUPOBATH JIUTEHHBIN 11€X, CEPUIHOCTh MTPOU3BOACTBA.

[lo cymiecTByromieil KiacCU(pUKALMKU yCTAaHABIMBAIOT XapaKTep MPOEKTH-
PYEMOT0 WX PEKOHCTPYUPYEMOTIO LI€Xa 10 MOLHOCTH, HOMEHKIIATypE OTIUBOK,
CEPUMHOCTH ITPOU3BOJICTBA.

[IpousBoacTBEHHass IporpaMMa sBIISIETCS OCHOBAaHMEM ISl pa3pabOTKU
npoekra. MiMes nporpammy, NpUCTYIIAIOT K €€ aHAJIMU3Y, LIeJIb KOTOPOTO - OIpe-
JIEJICHUE XapaKTepa HaMedaeMoro Ipou3BoacTBa. It 3TOro BCe OTIIMBKU pas3-
OuBaroT Ha rpynnsl o Macce. IIpon3BoacTBeHHas MporpaMma MOXKET ObITh
TOYHOW, MPUBEAEHHON WU YCIIOBHOM.

1.2 MeToauka pa3padoTKi TOYHOH NPOrpaMMbl

TouHas (moaeTasibHAas) MporpaMMa MPUMEHSETCS MPU MPOEKTUPOBAHUU
JUTENHBIX LEXOB KPYMHOCEPUIMHOIO U MAaCCOBOT0O MPOU3BOJICTBA C YCTOMYMBOMN
Y OTPaHUYEHHON HOMEHKJIaTypol JuThd. K Hell mpunaratorcs cnerupukanii u
YepTEKHU ISl BCE HOMEHKJIATYPhl BBITyCKaeMbIX OTJIMBOK. [IpumepHas dhopma
TOYHOM MPOrpamMMbl MPOU3BOACTBA MACCOBBIX M KPYHMHOCEPUHHBIX OTIUBOK
npuBezeHa B Tabiu. A.l. PacdeTsl B 3TOM ciiy4ae BECTH yIOOHO, €CIU YHCIIO
HaNMEHOBAaHUM OTJIMBOK HE MPEBBIIIAET HECKOJIBKUX JIECSITKOB.

3anonHeHne TabJIUIIBI IPOUCXOIUT B CIAEAYIONMICH OYePETHOCTH.

1. ITo maHHBIM YepTexel U cueruuKail Ha KaX/Iyt0 KOHKPETHYIO OT-
JUMBKY 3amnojHsaroTes rpadwl 1, 3, 5,6, 8,9, 10, 12, 14,

2. B cooTBeTCTBHM C 33JJaHHON CEPUUHOCTHIO TTPOU3BOJICTBA ONPEICIIACT-
sl HEOOXOJMMOE KOJIMYECTBO OTIMBOK Ha MporpaMmy (Tpada 2).

3. 3nauenue rpadwbl 4 onpenenseTcs Kak Npou3BeAeHHE 3HAUEHHUI B Tpa-
dax 2 u 3.



4. OmnpenensieTcs 3HaueHue B rpade 7.

5. Ilo maHHBIM 0 KOJIMYECTBE CTEP)KHEH HA OTIMBKY U KOJIMYECTBE OTIIH-
BOK B (popMe ompeenseTcs: 3HaueHue B rpade 11.

6. 3amonusiercs rpagda 13.

[Tocne 3amonHeHHs] TAOMWIBI MO KaXJAOMy HAUMEHOBAHHUIO OTJIMBKH
OTIPEICTISIOTCA CyMMapHbIe 3HAUCHUS MO KaXXAOW TpYIIe OTIMBOK U MO IeXy
B IICJIOM.

1.3 MeToauka pa3padoTKH NPUBeIEHHON MPOrpaMMbl

[IpuBenenHas mporpaMma XapakTepHa JJi L[EXOB CEPUITHOTO MPOU3BO-
CTBa HOMEHKIaTypo# 10 500 HauMEeHOBaHUI MPU MOBTOPSIEMOCTA HE HHXKE
200 mT. B roJ 110 OJHOM OTJIMBKE. PacyéT mpoekTa no NpuBeIEHHON ITporpaMmMme
IPOU3BOAUTCS B CIyyasiX, €CIM HOMEHKJIAaTypa U3BECTHA, HO OY€Hb OOIIMpHA
WM YEePTEXHU U CHelU(PUKALMN UMEIOTCS TOJBKO HA YacCTh MOMJIEKAIIUX HU3TO0-
TOBJIEHUIO OTJIMBOK.

B Takux cimydasx npuBeleHHas IporpamMma BKJIKOYAeT HE BCIO HOMEHKIIA-
Typy, @ TaK Ha3blBAEMbI€ THUIIOBbIE OTJIUBKU-NPEICTABUTEIN, HMEIOLIUE
HanOoIbITYyI0 J0J1H0 (25...50 %) B mporpaMmMe BBINTyCKA, aHAJIOTUYHBIE TI0 Macce,
CJIIOKHOCTH, TPYJOEMKOCTH, TEXHOJOTHYECKOMYy Mporieccy. [lepecuer 3ananHoii
MIpOrpamMMbl Ha TPUBEACHHYIO TPOU3BOAUTCS IO TPYIIIAM JIMThs IO Macce ¢ Mo-
MOIIIBIO TePeBOAHBIX K03 duiineHToB. [lepeBogHoit kKordhumreHT onpene- -
€TCA OTHOIIEHMEM CYMMAapHOW MaccChl BCEX OTJIMBOK 3aJlaHHON MpOrpaMMbl K
CyMMapHOH Macce OTJIMBOK, MPUHSATHIX 3a TUHOBBIE. [Ipumep pacuera npuBe-
J€HHOM MporpaMmbl NpeacTasiieH B Ta0a. A.2. TaOnuily 3an0JgHSIOT B CIEAYIO-
IEW OYEPETHOCTH.

1. ITo nanHBIM YepTexel U crneruduKaimii 3anoHsoTcs rpadsl 1, 2, 4.

2. B cooTBEeTCTBUM ¢ 3aaHHOW CEPUIHOCTHIO TTPOU3BOACTBA ONPEICIIACT-
CSl KOJIMYECTBO OTJIMBOK Ka)J0T0 HAMMEHOBAHHUA Ha MPOrpaMMy M MX Macca Ha
ro7I0BO# BhIMTyCK (Tpadsl 3 u 5).

3. B rpade 6 paccunThiBaeTCsl Macca roJIoBOTO BBIITYCKA BCEX OTIMBOK ITO
naHHo# rpymme. llpu 3ToM, criegyer oOpaTuTh BHUMaHUE HA TO, YTO Macca ro-
JIOBOTO BBIMYCKA OTJIMBOK-NPEJCTABUTEIECH JOJKHA COCTABISTH HE MEHEee
25...50 % oT mporpamMMBbl BBIITyCKa 10 JAHHOM I'PYIIIE OTJIMBOK.

4. B rpade 7 paccuuThiBaeTCs MePeBOAHON KOIPPUIUEHT KaK YACTHOE OT
neneHus 3HaueHus rpadpl 6 Ha 3HaUYeHHUE Tpadbl S ISl OTJIIMBOK- MPEICTABUTE-
JIEH.

5. B rpade 8 paccunThiBaeTcs MpUBEIEHHOE I0OJI0BOE KOJUYECTBO OTJIU-
BOK-TIPEJACTABUTEIIEN ISl JAHHOW IPYNIIBI OTJIMBOK.



1.4 MeToauka pa3padoTKu yCJI0BHOM MPOrpaMMbl

YcnoBHas nmporpamMma XapakTepHa Ul JIMTEWHBIX LEXOB €IMHUYHOTO U
MEJIKOCEpUIHOTO MPOU3BOJCTBA MPHU OOIIUPHOW HOMEHKIJIAType M OTCYTCTBUU
yepTekel U cnelupuKalmi o OTIMBKaM. B Takux cilydasx Npou3BOJICTBEHHAS
IIporpaMma IpeACTaBIAETC MPUMEPHBIM PACIIPEIEICHUEM OTIIMBOK IO MacCe.

PacueTsl npon3BOaATCS HA OCHOBAaHUM YKPYITHEHHBIX TEXHUKO- SKOHOMHU-
YECKUX I10KA3aTeJIe IO JaHHBIM IEPEIOBBIX 3aBOJOB, THUIOBBIX IIPO- €KTOB,
CIIPAaBOYHBIM JINTEPATYpHBIM JIaHHBIM. [IpuMep ycrmoBHOM NporpaMMsl mpen-
ctaBieH B Ta0iu. 1.1. Ilpu onpeneneHnn HEOOXOAUMOIO KOJIUYECTBO OTJIM- BOK
Ha [porpammy ciieyeT oOpalaTb BHUMaHHE Ha 33JaHHYI0 CEPUIHOCTb MPOU3-

BOJCTBA.

Tabnuya 1.1 — llpumepnas ghopma ycnouou npoepammul yexa

KonunuecTBo Macca
['pynna ot-
HanmMenoBanue OTJIMBOK Ha OTJIMBOK Ha
JIMBOKTIO OTJIMBKH Crnas IIporpamMm OTIBKIL | orpamm
macce, Kr porp M KT porp Y
IIT T
Mo 50 Kopmyc Ccui10 125 25 3,125
biok C410 150 40 6,0
Cko0Oa CY25 80 49 3,92
Bcero no rpymnme 5200 12234,55

Cg. 50...100

Bceero no rpymnmne

Cg.100...250

Bcero no rpynme

|

Hroro no nexy

1.5 Copep:xkanue oTyeTa

B cooTBeTCTBHM C BapuaHTOM 3a/1aHUs, I€TATBHO U3YUYUTh HOMEHKIIATYPY
BBIITYCKAEMBIX OTJIMBOK, MPUHSATH PEIICHUE O KJIaCCU(PUKAIIMU MPOSKTUPYEMOTO
UM PEKOHCTPYUPYEMOTO 11€Xa MO MOUIHOCTH, HOMEHKJIATYPE OTJIUBOK, CEPHil-
HOCTH ITPOU3BO/JICTBA U pa3pabOTaTh MPOU3BOACTBCHHYIO IPOTPAMMY.




1.6 Bonpochl 1Jisl CAMOKOHTPOJIA

1. ITo kakuM npu3HaKaM KJIacCUPUIUPYIOT JIUTEHHBIC 1IeXa?

2. B kakux ciaydasix pa3pabaTbIBaeTCsi TOUHas nmporpamma?

3. B kakux cinyyasx pa3zpabaTeiBaeTcs MPUBEACHHAs IporpaMmma?

4. I1o xakuM mpU3HAKaM OIPEAEISETCS OTIMBKA-TIPEICTABUTEND IIPH pa3-
paboTKe MpUBEICHHOMN MPOTrpaMMBbI?

5. B xakux cimydvasix pa3pabaTeiBaeTcs yCIOBHas rporpamma?

2 IPAKTHYECKAS PABOTA 2
OITPEAEJIEHUE PEXXUMA PABOTBI U PACUYETbBI ®OH/10B BPE-
MEHU

eap padoThbl — 3aKpeIICHUE TEOPETUUYECKUX 3HAHUW U MPUOOpETEHUE
MPAKTUYECKUX HABBIKOB MPHU OMPEICICHUN PEeKUMa paOdOTHI JINTEHHOTO IeXa 1
pacuere (pOHI0B BpeMeHU paboThl 000pPYyAOBaHUS U PAOOTAIOIUX.

2.1 O01mme moJ10KeHus

B HacTosmee BpeMst B TUTCHHBIX 11eXaX MPUMEHSIOTCS 1Ba pekruma pado-
TBI: NOCIE008AMENbHBI N NAPANNENbHBII.

[Ipu nocneoosamenvHom pexume padOTHl OCHOBHBIE TEXHOJIOTHYECKUE
OTepalliy BBITOJIHSIOTCS TMOCJIENOBATEILHO B PA3JIMYHbIE MEPUOJBI CYTOK Ha
OJIHOM U ToM ke romaau. CylecTByeT HECKOJIBKO BUAOB MOCIEAOBATEIbHBIX
PEKUMOB PaOOTHI. /[8YXCMEHHbI NOCAC008AMENbHBIU pedcuM — B TIEPBYIO
CMEHY Ipou3BOIUTCS (DOPMOBKA M cOOpKa, a BO BTOPYIO 3aJIMBKA U BBHIOMBKA.
OTOT PEXUM MPUMEHSIETCS IS POCTOTO CPEAHETO U MEJIKOTO TOHKOCTEHHOTO
JIUTBS, TPEOYIOMIEr0o HEMHOTO BPEMEHHU Ha 3aJIUBKY, OCTHIBAHWE, BHIOUBKY IPH
HEOOJIBITION TIIOMAAM 1IeXa, HeOONBIINX 3aKa3aX W CpeaHeld MeXaHHU3aIluu Mpo-
U3BOJCTBA. TpexcmenHblll TIOCIEIOBATENbHBIA PEKUM — B TIEPBYIO CMEHY IPO-
u3BoaUTCA (POPMOBKA M cOOpKa, BO BTOPYIO — 3aJIMBKA, B TPEThIO — BBHIOMBKA
U MOJATOTOBKAa pabouymx MecT. Takol pekMM MPUMEHSETCS MPH U3TOTOBJICHHUH
KPYIHBIX OTJIMBOK B MEJIKOCEPUWHOM M WHIWBHIYaIIbHOM MTPOU3BOJICTBE MAJIO-
MEXaHU3UPOBAHHBIX 1IEXOB.

[Ipu napannenvHom pexume padbOTHI BCE TEXHOJOTHYECKUE OIEpaIiuu
BBITIOJTHAIOTCS OJTHOBPEMEHHO Ha Pa3IMYHBIX MPOU3BOJICTBEHHBIX YYaCTKaX.
BbrIBarOT 0THOCMEHHBIE, TBYXCMEHHBIC U TPEXCMEHHBIC TTApAIICTHbHBIE PEKUMBI



pabotel. [lapannenpHplii pexkuM pabOThI OPraHU3YEeTCS B MEXaHU3UPOBAHHBIX
JUTEUHBIX LIEXaX MEIKOCEPUHNHOI0, CEpUMHOTO U MAaCCOBOIO MPOU3BOACTBA.

Haunbonbliee pacnpocTpaHeHHE TMOTYUYUIT O8YXCMEHHbIU NAPALIeNb bl
PEXKUM, IPU KOTOPOM TPEThSI CMEHA OTBOJUTCA ISl MPO(MUIAKTUKU U PEMOHTA
000py10BaHUS.

[Ipy eqUHUYHOM U MEIKOCEPUUHOM MPOMU3BOJCTBE Yallle IPUMEHSIIETCS
nocne008amenvublii pedxcum, Ipu KPYMHOCEPUHHOM U MAaCCOBOM ITPOU3BOJICTBE
— napannenvusii. s 49yryHOIUTEHHBIX 1IEXOB HanboJiee palMOHAIbHBIM SIB-
JIICTCSI 08YXCMEHHbLU napaiienvHulll PSKUM padoTel. B dacoHHO- cranenureii-
HBIX II€Xax, TJI€ MPOM3BOICTBEHHBIN MPOIIECC CBSI3aH ¢ HEMPEPhIB- HOM pabOTOM
MUTABWIIBHBIX TI€YEH, 11e7IeCO00pa3HO UCTOIb30BaATh NAPALIENbHbIL MPEeXCMeH-
HblU PEXKUM.

[Tpu BbIOOpE pexuma pabOTHl MPOCKTHUPYEMOTO IeXa HEOOXOAMMO CO-
OsroaTh TpeOOBAHUS OXPaHbI TPYJa, KOTOPbIE HE JOIYCKAIOT B OOIIEM, HEU30-
JUPOBAHHOM TOMEIIEHUH OJHOBPEMEHHO MPOU3BOIUTH (DOPMOBKY, COOpPKY U
oTiepaluu 1o 3aJMBKe, BHIOUBKE JTUThs, 00pyOKe.

[Ipu mpoeKTUpOBaHUM MPUMEHSIOT TPU BHJIa TOJOBBIX (DOHIOB BPEMEHU
paboThl 000PYIOBaHUSI U PAOOUUX: KATEHOAPHbIU, HOMUHANbHBIU U Oelicmeu-
MeJlbHbIUL.

Kanennapusiii, T,. PaBeH konuuecTBy IHEW uiau yacoB B roay. Homu-

HaJbHBIU, T;,. ITO TOJOBOE BpEMS, B TEUEHUE KOTOPOTO MO MPUHS -

TOMY PEXKUMY MPEINPUITUE MOXKET padoTath 6e3 nmoreps. HoMuHanbHbil GoH
BpEMEHHU pabOThl OPUEHTUPOBOYHO MOKHO OIPENEIUTH IO popMylie

T,=x-a-P, (2.1)

r7ie K — KOJIMYECTBO YacCOB B CMEHE,

@ — 4UCII0 CMEH paboThlI,

P — xonnyecTBO pabouux gHEH B romay.

JevictButenbHbld, 1,, ONpPEnessieTcss NyTeEM HUCKIIOYEHUS U3 HOMHHAJb-
HOTO (POHIIa HEM3O0EKHBIX MOTEPh BPEMEHU MJIi HOPMAJIBLHO OPTraHU30BAaHHOTO
IPOU3BO/ICTBA.

Jns ompeneneHuss ACHCTBUTENBHOTO (hOHIAa BpeMEeHH paboThl 000pyI0-
BaHUS U3 HOMUHAJIBHOTO (DOHJIa BPEMEHH MCKIIIOYAIOT BpeMs MpeObIBaHUs 000-
py/JOBaHUA B TUIAHOBBIX PEMOHTaxX, ycTaHOBIeHHOe HopMamu cucTeMsl miaHo-
Bo-nipenynpeaureabHbix peMonToB (I1I1P). Otu notepu (B %) 3aBUCAT OT TUMA
000pyIOBaHUs U OT CMEHHOCTH paboThl obopyaoBanus [1, 3]. Bce npoekTHbIe
pacueThl BeIyT OTHOCUTEIBHO JEeHCTBUTEILHOTO (JOHIa BpeMEeHH paboThl 000-
pPYJOBaHUS.

JleticTBUTEIbHBIN TO/OBOM (OHA BpeMeHH pabodyumx MecT (KECCOHOB,
CTEH/IOB M T.II.) MPUHUMAETCS] PaBHBIM HOMHHAJIBHOMY (DOHIY WM (YaIie MpH
PEKOHCTPYKIIUHU JTUTEHHBIX [IEXOB) OMPEAEISAETCS MO BHIPAKEHUIO:



Tpo - r -k,
Tpm = u, (2.2)

r()H

rae Tpo — KOJIW4ecTBO pabounXx JHEH,

I' — 4KCII0 4acoB pabOThI B HEJEIIO,

Kew — KOIMYIEeCcTBO cMeH paboThI JAHHOTO y4acTKa (POPMOBKH,

I'ow — KOJIMYECTBO pabovMX JHEW B HEACIIO.

s onpeneneHus NEeHCTBUTENBHOTO (OHIa BPEMEHH pabOYuX U3 HOMU-
HaJBLHOTO OAHOCMEHHOTO (poHma BpemeHH wuckmovaroT 10...12 % mmaHOBBIX
MOTEepPh BPEeMEHHU (OTITyCK, OOJIbHUYHBIC U T. 11.).

Bce pacuets! oHI0B BpeMEHH CBOJST B TAOJIHILY.

Tabnuya 2.1 — Pacuem ¢ponoos spemeru pabomuol

T"onoBoit hon BpeMeHun
OtneneHus Bun KomanuectBo a (onn Bp
Pabouero | O6opyno-
nexa o0opynoBaHUsl | CMEH padOThI Pabouero
MecTa BaHUs
JCIT6
IInmaBunsHOE JICTI 12
PopMOBOYHOE
CrepxHeBoe

2.2 CopnepixaHue oTyeTa

B cooTBeTcTBUU ¢ pazpaboTaHHOI MporpaMMoi 1exa (IpakTuyeckas pa-
6ota Nel) ompeaenuts U1 000CHOBATh PEKUMBI PAOOTHI OTACICHUN JTUTEHHOTO
nexa. [IpousBectu pacuersl POHIOB BpeMeHH pabOThI 000pY/IOBaHUS U pado-
TAIOIIUX JIJI1 BHIOPAHHBIX PEKUMOB PaOOTHI.

2.3 Bonpocsl AJ1s1 CAMOKOHTPOJIsI

1. Ot kakux (pakTOpPOB 3aBUCUT BHIOOP peKkuMa padOTHI 11exa?

2. Kak onpenensiercss HOMUHaAIBHBIN (OHA BpeMeHU paboThI?

3. B kakux ciayyasx mpuMeHsIeTCs apalIeIbHBINA PEXKUM PaboThI?

4. B xakux ciydasx IpUMEHSETCS TTOCIIeIOBATEIbHBIA PEXXUM PaObOTHI?

5. B kakux ciayyasx IpUMEHSIOT TPEXCMEHHBIN peKUM paboThI?

6. Kak onpenensieTcst AeCTBUTENBHBIN T0/I0BOM (DOH/T BpEeMEHH PaOOThI
o0opy0BaHuUs U pabOTArOITUX?

7. OT 4ero 3aBHCHT MPOIICHT MOTEPh pabovero BpeMeHH JJisi 000pya0Ba-
HUSA U 7151 paboTarommx?
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3 IIPAKTUYECKAS PABOTA 3
HNPOEKTUPOBAHHUE IIJIABHJIBHOI'O OTAEJIEHUSA

Heanb padoTbl — 3aKpETUICHUE TEOPETUUYECKUX 3HAHUU M MPUOOpETEHUE
YMEHUN W TMPAKTUYCCKUX HABBIKOB MPH pa3pabOTKe MPOEKTa TUIABWIBHOTO OT-
JETICHUS TUTEUHOTO LIE€XA.

3.1 O0mme noJ10keHUus

[TpoexkTrpoBaHNE MIABUIBHOIO OTAEJEHUS 3aKJIIOYAETCsl B COCTaBIIE-
HUM OajlaHCa MeTajljla IO BBILIABISIEMBIM MapKaM, BHIOOpE THIIA U OIpee-
JICHUM YHCla TIABUIIBHBIX arperaToB, pacyeTe pacxoja MIMXTOBBIX MaTepHa-
JIOB Ha TOJOBOM BBIIIYCK OTJIMBOK U Pa3padOTKE CXEMbl pa3MELIEHUs OCHOB-
HOTO 000PYOBaHUS B TPOCKTUPYEMOM OTJIETICHUU.

3.2 Bb10op MJIaBMJIBHOTO arperara

[Ipu BBIOOpE THITA, EMKOCTH U MPOU3BOAUTEIBHOCTH TIABUIIBLHBIX MEYEH
HEOOXOUMO YYHUTHIBATH OCOOCHHOCTH COCTaBa CIlIaBa, 00BEM U CEPUHHOCTH
IPOU3BOJICTBA, HOMEHKIIATYPY OTIMBOK, TPEOOBAHMS K KaY€CTBY OTJIMBOK U UX
KOHCTPYKTUBHBIE OCOOCHHOCTH, TEXHHKO-3KOHOMHYECKHE IOKa3aTelaH, Iep-
CTIEKTUBBI Pa3BUTHUSA 11€Xa U APYTHE TapaMeTpBhl.

OCHOBHBIM TUIABUJIBHBIM arperaToM IS BBIIUIABKH CTad B JINTCHHBIX
[exax SBISIIOTCS JJIEKTPOAYroBble meun. WX mpumeHeHne oOecreduBaeT
OBICTpOE BEJCHME IJIaBKH, OOJBIIYI0 MaHEBPEHHOCTh, MIUPOKYI0 HOMEHKIATYPY
MapoK BBIIJIABIISIEMON CTaJId M HMCIOJIb3YEMbIX IMUXTOBBIX MarepuaioB. Hc-
MOJIB3YIOTCS TICUM C KUCIIONM W OCHOBHOM (yTepoBkoid. Kuciwlii nmporece 6onee
JEIIEBbId U MPOU3BOAUTEIBHBIN, HO INIHXTa JOJDKHA OBITH YMCTOM IO cepe,
dochopy u nerupyromum 3eMeHTaM. OCHOBHOM IPOIIECC MPUMEHSIOT IS T10-
JTy4eHUs JIETUPOBAHHBIX U CHEIHUAIBHBIX CTaliel. DIEKTPOINEUYH €MKOCThIO J10
12 T ycTaHaBIMBAIOTCA B II€XaX MEJIKOTO M CPEHErO JUThS, MeUn 00Jb- MINX
€MKOCTEH - MpHU HM3TOTOBJICHUU KPYIHBIX OTJIMBOK. B HacTosmiee Bpe- Ms
pa3paboTaH HOBBIA THN TJIaBHJIBHBIX DJEKTPOAYTOBBIX TeueH, padora-
IONINX Ha TIOCTOSTHHOM TOKe. /[yroBbie meuu MOCTOSHHOTO TOKa pa3pabOTaHbI
s mnaBku crtanu (JAIIITC), uyryna (JAIIITY), uBeTHbIX CjiaBoOB Ha OcC-
HoBe amoMuuusa u meau (AIIITA, AIIITM) u ap.

B dyryHonmuTeiiHOM MpOW3BOACTBE AJS MJIABKH MPUMEHSIOT BarpaHKd U
ANeKTpUYeckue mneun (MHAYKIMOHHBIE, ayrosblie). Haubosee pacrpocTtpaHeH-
HBIM arperaTtoMm SBJISIETCSI BarpaHka C OYMCTKOM OTXOJSIIMX Ta30B OT MBUIA H
CO. OcHOBHOI HEAOCTATOK BarpaHOK - TPYIHOCTb MOJIYYEHUS KHJIKOTO METAJI-
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Ja ¢ TOYHBIM XHMHUYECKMM COCTaBOM M €ro HEBBICOKas TeMIleparypa
1340...1380 °C. CoBpemeHHbBIEC BarpaHOYHbIE KOMILIEKCHI, 000pYAOBaHHbIE CHU-
CTeMaMH OYMCTKU BarpaHOYHBIX Ta30B, JOXKHUTAHUS M YyTWIM3AlUHU Teruia. Tak
KE CJIEeIyeT YUUThIBAaTh, YTO BarpaHKu SBJISAIOTCS I€YaMU HEMPEPBIBHOTO JIEH-
CTBUS, TO3BOJIAIOIIMMY POU3BOAUTH OTOOP METalla 1o Mepe He0OXOJUMOCTH.
[Tpu 5TOM AJI HaKaIUIMBaHUA OOJBIIOIO KOJMYECTBA METallja MpelycMaTpuBa-
€TCsl yCTaHOBKa 000TpeBaeMbIX KONUIbHUKOB, €YEH-MUKCEPOB.

JUig [yroBbIX M MHAYKIIMOHHBIX N€Yed €eMKOCTh I€UU ONpEAEIseTCsl KakK
BO3MO>KHOCTBIO CHA0KE€HUS METaJUIOM JIMTEHHBIX KOHBEMEPOB HEMPEPHIBHO
CPaBHHUTEIBHO HEOONBIIMMU MOPUUSMH, TaK U HEOOXOJUMOCTBIO 3aJIUBKH
KPYMHBIX U TSHKENBIX OTIMBOK. [[JIs1 MHAYKIMOHHBIX NIeUel MPOMBIIIIEHHON Ya-
CTOTHI, €CJIM €MKOCTh ME€YH He 00YCJOBIIEHA MAaKCHUMaJIbHOM Maccoil OTJIMBKH,
MUHHUMAJIbHasE €MKOCTh TeYd JODKHA OBITh B 2...3 pa3a 0oJjbIlle 4acOBOMW IMO-
TPEOHOCTH B KUJKOM METAILIE.

Tunbel (MOENH) TUTABMIIBHBIX arperaToB M WX MPOU3BOJUTENBHOCTH BbI-
OMparoT U3 YKcia BHITYCKaeMbIX CEPUITHO MJIM TUTAHUPYEMBIX K BBIITYCKY IO Ka-
TaJOraM M PEKJIaMHBIM IPOCIEKTAM MAIIWHOCTPOUTEIbHBIX NPEINPUITUNA U
(GupM 1 IO JPYTUM UCTOUHUKAM.

3.3 bajganc MmerasL1a

B MaccoBOM M KpynmHOCEpUITHOM MPOU3BOJACTBE U MPU HAJIWYAH TOYHOMN
nporpammsl (cM. 1. 1.2) pacxon MeTajuia onpeAessioT MoAeTalbHbBIM pacieToM
Ha OCHOBAHUM TIOJIOBOM IMPOrpaMMbl IO KaKJIOMY BUIY CIUIaBa OTAEIbHO. B
MEIKOCEPUMHOM M MHIMBHUIYyAIIbBHOM MPOU3BOJCTBE IPU OTCYTCTBUU MOJETAIIb-
HO pa3pabOTaHHOW TEXHOJOTHH HW3TOTOBJICHUS OTJIMBOK MOTPEOHOCTh B Me-
TaJJIO3aBAJIKE OMPENEAETC YKPYIHEHHBIM pacueToM. [loTpeOHOCTh MeTasio-
3aBaJIKM ONpPENENAETCs M0 KaXK 10 MacCOBOM TpyMIe U MO KaKIOMY BUAY CILIa-
Ba. Macca MeTanio3aBajiki Ha IPOrpaMMy JIUThS CKJIAJBIBAETCS U3 CYMMBbI Macc
METaJUI03aBaJIK! OTAEIbHBIX FPYIIIL.

[Tocne BpIOOpa THIMA MJIABWJIBHOIO arperara cocTaBiseTcss Tabiuia Oa-
JaHCa METaJlIa 1o KaKJI0M MapKe BBITUIABISIEMOro B Iiexe cruiaBa (tadm. 3.1).

3anonaHeHue TabauLbl TPOU3BOJIUTCA B CAEAYIONMIEH 0YePETHOCTH.

1. VI3 npon3BOACTBEHHOM MpOTrpaMMbl 3amoaHseTcs rpada 1.

2. 1lo ompITy paboThl 6a30BOr0O I€Xa YCTAHABIMBAETCS MPOLIEHT Opaka
OTJIMBOK (Tpada 2) u mepecunThIBACTCS KOJIMUYECTBO JIUThs (rpada 3).

3. ITo 3Havennro TexHomorumueckoro Bbixoaa romnoro (TBI'), ucnons3ys
dbopmyiny (3.1), pacCUUTHIBAIOT KOJUYECTBO KUJKOTO MeTayia Mok W 3amoJiHs-
ercs rpada 4. 3nauenue TBI' 3aBucHT OT poja MeTaia, OTPACId MPOMBIIIICH-
HOCTH W XapakTepa JUThs. [I[ppuHUMaeTcs Mo onbITy paboThl 0a30BOTO Li€Xa WU
1o aaHHbeM [ 1, 5].
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_ (Mz00.0ma. + Mop.) 100,
TBI

Mo (3.1)

rae Mzoo.omn. — Macca TOJIHBIX OTJIMBOK Ha MPOrpaMMy JUisl TaHHOMN
IPYIIIBI TUTHA, T, (3HaUeHHUE B Tpade 1);

Mbp. — macca OpakOBaHHBIX OTJIMBOK Ha MIPOrpaMMy JUIsl JAHHOW TPYIIIIBI
JUTHS , T, (3HaUeHHE B Tpade 3);

4. PaccunTthiBaeTCs 3HaAUCHHE rpadsbl 5.

Tabnuya 3.1 — bananc memanna

Cmas 1 Hro-
Crartbs Oananca Menkoe TuThbe ro, T
T % T % | 1T | %
['oHbIE OTIUBKH 1) 9)

JIIC rogusIx u OpakoBaH- (5)=(4)-(3)-(1) (10)

HBIX OTJIMBOK

bpakoBaHHBIE OTIMBKH 3) (2)
Bcero xxuakoro merasmia 4) (11)
Yrap () (6)
Hroro merasto3aBaika (8) =()+(7) 100

5. B 3aBucumMocTH OT BUJa CIljIaBa, TUIA TUIABHJIBHOTO arperara, IioTHO-
CTH IIMXTHI M BHUJA IMpOIECCa YCTaHABIMUBAEeTCs BeIMYMHA yrapa (rpada 6) u
paccunThiBacTcs 3HaueHue B rpade (7).

6. PaccunTteiBaeTcs Macca MeTayuio3aBajiky B rpade 8.

7. [lpuaumas maccy MertamoszaBaiku paBHou 100%, paccuuThIBaroTCS
3HaueHud B rpadax 9, 10, 11.

Takue pacyeTsl MPOU3BOMST MO BCEM IpyMIiaM OTJIMBOK JJI KaXKJIOTO BHU-
Jla CIUIaBa pa3/iesbHoO.

[Tocne 3amonHeHus: TabnuIbl OajgaHca MeTauia Mo BCEM MapKaM CIUIaBa
OTIPEIEISIETCS €r0 COCTaB, MOAOUPAIOTCS KOMIIOHEHTHI IIUXThI, PACCUNTHIBACTCS
UX KOJIMYECTBO C yU4€TOM yrapa B Merajsio3aBaike. [Ipu BbImoliHeHUH pacdeTa
IIMXTHI JOJIO BO3BpaTa COOCTBEHHOTO MPOU3BOJICTBA HEOOXOAMMO MPUHUMATH B
COOTBETCTBUM C JAHHBIMU, PACCUYUTAHHBIMH 1O OajlaHCy MeTajuia JUisl JaHHOU
Mapku cruiaBa (MUTHUKK + Opak). [lomydeHHbIE MaHHBIC 3aHOCSTCS B TAOJIHILY
BEJIOMOCTH ITUXTOBBIX MaTepuayioB (Ta0i.3.2).
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3.4 OnpenesieHne KOJNYECTBA IJIABUJILHBIX Mevei

PacueTHOE KOMMYECTBO BHIOPAHHBIX TJIABUIIBLHBIX TIEYCH OMPEACIIICTCS 110
dbopmyie:

Nn:Qofc-KH

70 - q

, (3.2)

r7ie Qoic — TOJIOBOM pacxo/1 KUIKOTO MeTasuia, T/T,

To — NeWCTBUTEBHBIN TO/I0BOM (DOHJT BpeMeHH pabOThI Medei, U,

g — IPOU3BOUTEILHOCTh TICYH, T/4,

Kn — xoadduimeHT HepaBHOMEPHOCTH PabOThI IUIABWJILHOTO O0OPY/I0Ba-
Hust. Koadduument nepaBHoMepHOCTH paboThl puHUMaKOT paBHbIM 1,1...1,2 mms
mMaccoBoro, 1,2...1,3 mis cepuiinoro, 1,3...1,4 1151 eIMHUYHOTO ITPOU3BOJICTBA.

Tabnuya 3.2 — Ilpumep 6edomocmu wiuxm u 6aianca Memanid

[InxTa Bcero Ha
Cratps OanaHca Crmuas 1 ... | mporpammy

T % | T | % | T]| %

UyryH JIUTENHBIN
YyryH nepeaenbHbli
Jlom cranbHOU
Otxonsr (JITIC+0Opak) 3)=(1)+(2)

deppocIiaBsl

Hroro
MeTa/I03aBajIKa
Jlo6aBku (cBepx 100%):
dbatockl, MOIUMUKATOPHI
U T. I

100

Brixon

I"'ogHbIC OTIIMBKU
JITIC oTnmBOK (2)
OpakoBaHHBIC OTJIMBKH (2
Htoro xugkoro Mmerasia
Yrap

Hroro 100
MeTaJJI03aBaJIKa

[Tpu nonydyeHuu B pacy€re KOJUUECTBA MJIABUIIBHBIX arperaToB JIPOOHOTO
YHUCJIa €r0 OKPYTJIAIOT B 00/IbULYI0 CTOPOHY M JEHCTBUTEIBHBIN KOd(DPUIIUEHT
3arpy3Ku ompeensiercs Kak YacTHOE OT JAeJeHHs! pacueTHOro N, KoJudecTBa
€AMHUL 000pYIOBaHUs HA KOJIMYECTBO NPUHATHIX N,y (TTOCIIE OKPYTIICHUS):

k3: Npacv/anuH . (33)
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Jlnst 000pyAOBaHUS IJIABMIIBHBIX OTHEICHUH Kod(hduIment 3arpy3ku K,
npuHuMaroT 00braHo 0,7...0,85. Ecnu BenmmunHa K, okasbiBaetcst HEYJIOBIETBO-
PUTENBHON (CITUIIKOM MaJiod WA BBIIIE BEPXHETO PEKOMEHAYEMOro mpejena),
BbIOMPAIOT, IO BO3MOXHOCTH, APYTroil TUII 00OpYyIOBaHUs, MNE€Ub JPYroi €MKO-
CTH WJIHM NPOU3BOAMTENBHOCTU. VHOTA 11e71ecOo00pa3HbIM SIBISETCS MEpErpyll-
UPOBKA [IPOU3BOJICTBEHHONU IPOrPaMMBI.

B ciydasx, ecnu npu peKOHCTPYKUUU MJIaBUJIBHOTO OTAEIEHUS JTUTEHHO-
ro I[eXa YKCJIO €IUHUIl TeUel 3amaHo 3apanee, Gopmyna (3.2) mpeobpasyercs
TaK, YTO IMO3BOJSET ONPEAEIUTh TPEOyeMYIO (pPacueTHYI0) BEJIMYHMHY 4aCOBOMN
IPOU3BOAUTENLHOCTH NIEYH MTPU 3aJaHHOM YUCJIE UX EIUHULL

Qoc - Kn

“Nn-To K3 (3.4)

[To mostydeHHOMY 3HAYEHUIO MTPOU3BOJUTEILHOCTH MO CIPABOYHBIM JIaH-
HBIM BBIOMPAIOT THUII (MOJEIb) Meud. JleHCTBUTENbHBIN KOAP(UIIMEHT 3arpy3Ku
B 3TOM CJIy4ae MOKHO ONPEICIINTh:

k3 oeiicme = J pacu / Qnpun (35)

7€ J pacws 4 npun — PACUETHAS U JIEHCTBUTENbHAS YAaCOBasl IPOU3BOAUTEb-
HOCTb HPUHSITOrO0 000PYIOBAHHUS.

Bce nannble 10 pacdeTy KOJUYECTBa IJIABUIIBLHBIX MeUel CBOJATCSA B UTO-
TOBYIO BeIOMOCTH (Ta0a A.3).

3.5 Pacuer napka koBuieii

[Tpu 3anuBKe (HOpM UYTYHOM MPHUMEHSIOTCS MTOBOPOTHBIC KOBIIH. TpaHC-
MOPTHUPOBKA UyTyHA Ha OOJIBIIINE PACCTOSHUS MOXKET OCYIIECTBISAThCA OapabaH-
HBIMH KOBIIIAMH Pa3IMYHON eMKOCTH. J[JIsi CpaBHUTENHHO HEOOIBIIMX OTBET-
CTBEHHBIX UYT'YHHBIX OTJIIMBOK MacCOW JO OJHOW TOHHBI CITy’KaT YailHUKOBBIE
KOBIIIM, KOTOPbIE MOXHO WCIOJIb30BaTh W JIJISi PA3JIMBKU HEJETMPOBAHHBIX Ma-
pok cranu. Ho yarmie ctanb pa3nuBaeTcsi CTOMOPHBIME KoBIamu. [Ipu pacuere
nmapka KOBIIEH cliepBa PACCUUTHIBAIOT YUCIIO OJHOBPEMEHHO pabOTAIOIMINX pa3-
JUBOYHBIX KOBIICH, MCXOAS M3 KOJWYECTBA JKHUJIKOTO METajlia, HEOOXOIUMOTO
JUTSL K&KJIOM TEXHOJIOTUYECKOM TPYIIBI IUThS, €MKOCTH KOBIIA U JTTUTEIIBHOCTH
OJIHOTO 000POTAa KOBIIIA:

Q-t

n=—_—
T0-P’ (36)

rae Q — ToJI0BO€ KOJMYECTBO JKUJIKOTO METaJlla, 3aJIMBaEMOTO U3 JaHHO-
ro TUMa KOBIIEH, T,
t — Bpemst o0opoTa KOBIIA, 9,

15



Ty — AeiicTBUTENBHBIN TOAOBOM (OH BpeMEeHH pabOThl TMHUU WM 3aJI1-
BOYHOTI'O y4acTKa, Y,

P — emKkoCTB KOBIIIA, T.

Jlnst pacueTa yncia KOBIIEH, pabOTaroIMX B OJHY CMEHY, MOKHO ITpUMe-
HUTH CJIEYIOILIEE BBIPAKECHHUE:

n=__, (3.7)

/i€ 7 — YUCII0 OTHOBPEMEHHO pa0OTaIOIUX KOBIIEH, T,
8 — MPOIOMKUTENHHOCTD paboUeii CMEHBI, ;

— IPOJOJKUTEIBHOCTD PA0OTHI KOBIIA MEXITY PEMOHTAMH, Y.
[Tapk koBIIEH paccUUTHIBaeTCA MO HOpMYyIIe:

N =K-Kj-ng, (3.8)

riae K — ko3hUIUEHT, YIUTHIBAIOIMINN KOJUYECTBO KOBIIIEH B PEMOHTE,
K=1..2;

Ki — xoaddunument 3anaca, K = 1,2.

Bce cripaBouHbIC TaHHBIC 711 pacyeTa KOJUYECTBA KOBIIEH MOXKHO IIPH-
HATH U3 [2, 5].

3.6 Pacuer kpaHOBOI0 000pPY/A0BAHMS

OCHOBHBIMH TPY30NOABEMHBIMU CPEICTBAMU IUIABMIIBHBIX OTICIICHUHN
CIIy>KaT MOCTOBBIE€ KpPaHbl, X MMapaMeTPbl BEIOMPAIOTCS 110 HOpMaM TEXHOJOTH-
yeckoro mpoektupoBanus [1-4, 14]. KonuuecTBO MOCTOBBIX KpaHOB, HEOOXO-
JTUMBIX ISl OOCITY»KMBaHUS TUIABUJIBLHBIX OTACJICHUN JTUTEHHBIX I[EXOB PacCyu-
ThIBaeTCs 10 (hopMmyJie:

n —=2x n & ’ (39)

rie Ny' — romoBoi BBITTYCK JKHJIKOTO METaJlJIa OJTHOM TeYbio, T/T,
N, - KOJIMYECTBO OOCTY>KUBAEMBIX KPAHOM IE€UEeH,
@y — KOJIMYECTBO KPaHO-4acOB Ha | T BBITUIABKHU XKHUIKOTO MeTasia, 4/T,
T, — neicTBUTENbHBIN TO0BOM (POHT BpeMeHU paboThl kpaHa, 4/r. Konnye-
CTBEHHbBIEC 3HAYEHHUSI KPAHO-YACOB YCTAHABIMBAIOTCS COTIacHO [1]
B 3aBMCHUMOCTH OT THIAa IUIABUJIBHOTO arperara, EMKOCTH I€4H, BUJa Mpoiiecca
Y Ha3HAYEHUS KpaHa.
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3.7 Conep:xaHue oT4eTA

Ha ocHOBe aHanm3a UCXOTHBIX JAHHBIX, M JIaHHBIX, MOJYYEHHBIX MPHU BbI-
MOJIHEHUH TpakTu4deckoil paboTsl Nel, 060cHOBaTH BHIOOP HEOOXOAMMOTO ILIa-
BWJIBHOTO 000pyoBanusi. CocTaBuTh OanaHC MeTaaia U BEJOMOCTh IIMXTOBBIX
MaTEpUajIoB AJsl KaKIOTO M3 CIUIaBOB, BHIIUIABIIsIEMbIX B 1iexe. Ha ocHoBanumu
JaHHBIX, TIOJYYEHHBIX MPH BHINOJHEHUM MPAKTUUYECKOM paboTel Ne2 mpousse-
CTH pacyueThl KOJMYECTBA IIABMIIBHBIX arperaTtoB JJs MPOSKTHPYEMOTO WU pe-
KOHCTPYUpPYEMOro 1exa. BeiOpaTh THII, eMKOCTh U PAacCUMTaTh MapK KOBIICH.
O00cHOBaTh I'Py30MOABEMHOCTh U PACCUUTATh KOJIMYECTBO KPAHOBOTO 000OpPY-
noBanus. Pazpaborats cxemy pasmereHusi 000py10BaHUS B IJIaBUILHOM OT/ie-
JICHUU.

3.8 Bompocel Aj151 CAaMOKOHTPOJIS

1. Kakue ucxoHble JaHHbIE HEOOXOAUMBI JIs1 MPOEKTUPOBAHUS TJ1a-
BUJILHOTO OTJIETICHUS 11exa?

2. Ha ocHOBaHuM Kakoi nH(OpMAIUU OCYIIECTBIISETCS BEIOOP THIIA I1J1a-
BUJILHOTO arperara?

3. Kak ompenensieTcsi eMKOCTb MIaBHJIBHBIX TICUeh?

4. Kakue cratbu OanaHca MeTaia yuacTBYeT B pacueTe KOJIMYeCTBa Ieueii?

5. OT yero 3aBUCHUT BeJIMYMHA yrapa’?

6. Kak onpenensieTcss mpolieHT Opaka OTIUBOK?

7. Ha ocHOBaHMM KaKMX JaHHBIX OMpeeseTcss TpeOyeMoe KOJIUYECTBO
MJIABUJIBHBIX TTEUei?

8. Uto xapakTepusyeT NeHCTBUTEIBHBIN KO3 DUIIUEHT 3arpy3Ku 000py-
JIOBaHUS?

9. Yto HY>XHO U3MEHHTD, €CITU PacueTHOE 3HaYeHue KodhduireHra 3a-
rpy3Ku 000pyA0BaHUS HEPUEMIIEMO?

10. Kak BisieT n3MeHEeHHE KOIMYECTBA CMEH padOThHI TUTABMIIBHOTO 000-
PYIIOBaHUS HAa PACYETHOE €ro KOJIM4YEeCTBO?

11. Kakvie KOBIIIM IPUMEHSFOTCS JIJIs1 3aJTUBKU (DOPM IyTYHOM?

12. Kakue KOBIIIM MPUMEHSIFOTCS JUTSI 3AJIMBKU CTAJTIbHBIX OTIUBOK?

13. B 3aBHCHUMOCTH OT Y€T0 OMpPEACIIIOTCS BpeMsi 000poTa KOBIIIA U TIPO-
JOJDKUTEIIBHOCTH pabOThI KOBIIIA MEXKTy PEMOHTaMu?

14. Kak onpeaenseTcs: Ipy30Mo I beMHOCTh 3JIEKTPOMOCTOBBIX KPaHOB JIJIsI
IUIABWJIBHOT'O OTAEIeHUS 11exa’?
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4 IPAKTUYECKAS PABOTA 4
HPOEKTUPOBAHUE ®OPMOBOYHO-3A/IMBOYHO-BBIBUBHOI'O
OTAEJIEHUA

Heanb padoThbl — 3aKpETUICHUE TEOPETUUYECKUX 3HAHWUU M MPUOOpPETEHUE
YMEHUU U MPAKTHUYECKUX HABBIKOB TIPH pa3paboTKe mpoekTa GOPMOBOYHO- 3a-
JIMBOYHO-BBIOMBHOTO OTJIEJICHUS JIUTEHHOTO 1IeXa.

4.1 O01ue MoJI0KeHHs

Kax npaBuiio, nmpu npoekTupoBaHny (OPMOBOYHO-3aTHBOYHO-BEIOMBHBIX
OTJIEJICHUH PEIAIOTCs CIEAYIOIINE BOMPOCHI:

- pacnpeiesieHne HOMEHKJIATYPhl BBITYCKAEMbIX OTJIMBOK Ha TEXHOJIOTHU-
YECKUE MOTOKH (TPYMIIbI), A1 KaXKI0M U3 TPYII BHIOOp BUI (POPM, UX pa3Mephl,
CIoCcO0 M3rOTOBJIEHHUSA, KOJUYECTBO OTJIIMBOK B (DOpME, CPEIHIOI METAIIOEM-
KOCTb;

- PACCUUTBIBAETCSI TOAOBOE KOJMYECTBO (POPM Ka)kIOW IpylIibl, BHIOMpa-
eTcsa 00OpyJIOBaHME MJII M3TOTOBJICHUS 3TUX (POPM, pacCUMTHIBAETCS HEOOXO-
JUMOE KOJIMYECTBO €ro €ANHUIL;

- OIIpeNIeTIsIeTCS CXeMa OpraHu3allMh W BBIOMpaeTCs 00O0pyIOBaHUE IS
3aIIMBKHU (OPM;

- BBIOMpaeTcst 000pyAOBaHUE /17151 BHIOUBKH (HOPM;

- BBIOMpAETCs M PACCUMTHIBAIOTCS TEXHOJIOTHYECKUE MapaMeTpbl OCHOB-
HOTO TOTbEMHO-TPAHCIIOPTHOTO 000PY/IOBAHUS;

- pa3pabartbIBaeTCs IJIaH PACIIONIOKEHUS 000PYI0BaHUS HA yUaCTKE.

Ilepen HayaaoM pacuyeTOB HOMEHKJATypa OTIMBOK pacopenessiercs Ha
IPYIIbl IO TEXHOJIOTUYECKUM TMOTOKAM WJIM y4acTKaM, UCXOJsl U3 rabapuToB,
MAacChl, TOJIIIMHBI CTEHOK, CIOKHOCTH KOH(HUTypaIruu, Kjiacca TOYHOCTH U Ce-
pUitHOCTU OTIUBOK. [Ipu onpedenenuu nomoko8 HeoOX0OUMO CMPEeMUmMbCs K
MUHUMANLHOMY KOIUYeCmsy munopasmepos gopm, m .e. K YHuguxayuu
ocHacmku u obopyoosanus. Ha ocCHOBaHMM aHanmu3a JUIsl KaXXIOW W3 TpymHmn
yCTaHABJIMBAETCA HamOoJiee TEXHOJOTMYECKHM M KOHOMHUYECKH Liesecoo0pas-
HBII crIoco0 ¥ 000pyAOBaHUE I U3TOTOBJICHUS (OPM, ONIPEAEIISIIOTCS pa3Me-
pBI GOPM U UX KOJMYECTBO HA TOJIOBYIO IIPOTpamMMy.

[Tpu onpeneneHny TEXHOIOTHUECKUX MMOTOKOB (TPYMI) SISl Pa3HBIX YCIIO-
BUM CEPUIHOCTH MPOU3BOJICTBA PEKOMEHIYETCS pa3OMBKa HOMEHKJIATYPbHI JIU-
Thsl, pUBeicHHas B Tabu. 4.1 [1, 5, 10].
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Tabauya 4.1 — Texnonoeuueckue epynnvi 1umbos

Pa3meps! onok B cBeTy (kec-

Cpenusist MeTaI0eM-

I'pynma COHOB), MM KOCTB, KT Macca OTIHBOK, KT
MenkocepuitHOe U UHIMBHIYaIbHOE MPOU3BOJICTBO
| 800x700x300/300 50 o 100
I 1200x1000x500/500 160 o 500
Il 1600x1200x600/600 400 100...1000
v 2000x1600x700/700 700 200...2500
V 2500x2000x800/800 1500 400...5000
Vi 3000x2000x900(1000) 5000 500...10000
Keccon
3000x4000x1500
VII 5000x5000x2000 10000...18000 5000...20000
6000x5000x2000
Keccon
5000x5000x2500
VI 6000x6000x3000 30000 bonee 10000
8000x7000x3000
CepuiiHoe TPOU3BOICTBO
| 500x400x150/150(200) 10 o 20
800x700x150/300 50
I 1000x800x250/500 60 20...100
1 1200x1000x200/500 150 50...250
1200x1000x500/500 160 100...300
IV 1600x1200x200/500 250 300...500
1600x1200x600/600 400 100...1000
2000x1600x300/600 500
v 2000x1600x500/700 700 500...1000
2500x1800x300/600
VI 2500x2000x500/700 1250...1500 1000...2000
3000x1700x600/600
VII 3000x2500x500/700 1500...3000 1000...5000
3000x2500x600/700 3500 2000...5000
VI 4000x2500x600/600 7500 5000...10000
KpymHocepuitHoe 1 MaccoBOE MPOU3BOICTBO
| 500x400x100/150 8 o8
900x500x120/150 15
I 900x600x200/200 25 o 20
800x700x200/200 27
i 1000x800x300/300 35 flo50
v 1200x1000x400/400 110 20...100
\Y/ 1400x1000x400/400 200 50...250
Vi 1600x1200x500/500 400 100...500

19




4.2 Onpenesienne KojauvecTBa (popm

B ycroBusix KpymHOCEPHITHOTO U MacCOBOTO MPOM3BOJICTBA MTPHU HAIMIHH
TOYHOM MPOrpaMMbl KOJIHUYECTBO (OPM OIpenessseTcs Mo KaxXA0My HauMEHOBa-
HUIO OTJIMBOK C YY€TOM KOJMYECTBAa OTIMBOK B onHOU (opme (Tadmn. 1.1). [Ipu
ATOM TaKKe€ HEOOXOIMMO YUYUTHIBATH 3aIUIAHWPOBAHHBIE MPOIEHT Opaka OTIH-
BOK U TOTEpPH, BBI3BaHHBIE OpakoM (opm. Ilpyu Hanmumu NpPUBEACHHON MPO-
rpaMMbI KOJIHYECTBO (JOPM OMpPEAEIISETCS MO0 MPUBEACHHOMY TOJ0OBOMY BEIITYC-
Ky OTJIMBOK-TIpe/icTaBuTeNeH (Tadu. 1.2).

B ycrnoBusx eTMHUYHOTO U METKOCEPUHHOTO MPOU3BOJICTBA MTPU HATUIHH
YCIIOBHOM MPOTpaMMbl U OTCYTCTBUHU CIICNU(UKAIMNA 1O OTJIMBKaM Tpedyemoe
JUTSL BBITIOJTHEHUS IIPOTPaMMBbI KOJIMYECTBO (DOPM pacCUUTHIBACTCS 1O PopMyIIe:

_Q
N e (4.1)

rae Q — MOIIHOCTh TEXHOJIOTUYECKOTO MTOTOKA MO TOJTHOMY JIUTHIO, T

Mcp — cpenssist METaUIOEMKOCTb (POPMBI JAHHOT'O TEXHOJIOTMYECKOTO T10-
TOKa, T.

[TosmyueHHBI pe3yapTaT HEOOXOJUMO YBEIMYHUTh C Y4E€TOM IOTEph Ha
Opak gopm. [loTepu Ha Opak GopM MPUHUMAIOTCS MO JAHHBIM 0a30BOTO MpE-
OPUSATHS B 3aBUCHMOCTH OT CIIO)KHOCTH KOH(UTYpaIruu, crnocoda YIiIoTHEHUS
dbopm u poTskku Mojenel (2...6%).

4.3 U3rotoBiieHue (opmM HA MALITHHAX

MamunHas (popMOBKa HCHOIB3YETCS KaK B MAacCOBOM M KPYIMHOCEpPHUM-
HOM, TaK ¥ B MEJKOCEPUIHOM M WHAMBHUAYAILHOM Mpou3BojacTBe. Kpome Toro,
MaluHHas (GOPMOBKA MOXKET HCIOIB30BaThCS JII M3TOTOBJICHUS OTACITBHBIX
gacTeil (opMbI C MOCTeAyIOMIeH UX COOPKOM B KECCOHAX.

Tun (Monens) GOpMOBOYHOM MAIIMHBI BEIOMPAETCS M3 YHCIAa COBPEMEH-
HBIX BBIITYCKAE€MBIX CEPUITHO WM TUIAHUPYEMBIX K BBITYCKY MAIIMH MO KaTajo-
raMm M peKJIaMHbIM MPOCIEKTaM MaIIMHOCTPOUTENbHBIX MPEeNNpUsITHiA, pupMm u
M0 JIPYTMM HMCTOYHHKAM B 3aBUCHMOCTH OT BBIOPAHHOTO TEXHOJIOTHYECKOTO
npolecca M3roToBieHuss (GopM, pa3MepoB OMOK U HEOOXOJIMMOM MPOU3BOIM-
TEJIbHOCTH.

[Tocne BpiOOpa Monmenu (HOPMOBOUHON MalIMHBI TO (opMysaMm, aHayo-
rudHbIM (3.2...3.5), npousBoASTCS pacyeTsl UX kKonudectBa. Cinegyer oOpaTUTh
BHUMaHHUE Ha TO, YTO €CJIM 4acoBasi MPOU3BOIUTEIHBHOCTh BHIOPAHHOTO (OpPMO-
BOYHOT'O arperara ykasaHa B Moiy(dopmax, B pacyerax cleAyeT MpUHUMATh
yZABOEHHOE KojmuecTBO ¢opM. IlpuHsaToe mocie pacueToB KOIU4ecTBO (HOpMO-
BOYHBIX MalIMH JJOJHKHO OBITh YETHBIM U HE MPEBbIIATH 4...6.
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[Ipu monydeHNn HEYAOBIECTBOPUTENBHOTO pe3yjbTaTa WM OOJBIION He-
PaBHOMEPHOCTHU 3arpy3Ku 00OpYyJIOBaHHs CleAyeT MPOM3BECTH Iepepacrpese-
JICHHE TEXHOJOTHYECKHUX MOTOKOB MJIM BBIOPAThH APYroe Moaxojsiee 060pyao-
BAHHUE U IOBTOPUTH PACUETHI JO TOCTUKEHHUS ONITUMAIBHOTO PELICHHUS.

4.4 U3roroBienue GopM cMeCHTEJISIMU U3 CAMOTBEPACIOIIHNX CMeceil

[ToTpeGHOE KOJIMYECTBO CMECHUTENIEH JIJIsi H3TOTOBIEHUS (DOPM M3 XOJIOJI-
HBIX camoTBepaeronmx cmeceit (XTC) onpenensior mo Gopmyiie:
S-t
n= : (4.2)
Q-K

rae S —Macca cMecu Ha 1 gopmy, T;

t — MpoU3BOIUTENBHOCTH YUacTKa, popm/4;

Q — IpOU3BOAUTENBLHOCTD CMECUTENS, T/4;

K — xoadduivieHT, yduTHIBAIONIUN BpeMsi YCTAHOBKHU OIOK U CHSTHS
dopm (0,6...0,75).

Maccy cmecu Ha 1 Gopmy B nepBoM NpUOIHKEHUN MOYKHO ONPEIEIUTh
10 rabapUTHBIM pa3MepaM BBIOPAHHBIX OMOK M IUIOTHOCTH (POPMOBOYHOU CMeE-
cu. IIpon3BoauTenbHOCTh (POPMOBOUHOTO YUACTKA OMPENENSAETCS KaK YaCTHOE
OT TOJOBOr0 KOJIMYECTBA (JOPM Ha Mporpammy Uisi JAHHOTO TEXHOJIOTMYECKOTO
MOTOKA ¥ TOJ0OBOTO JIEUCTBUTENBLHOIO (DOHIa BpeMeHH paboThl yyacTka, 000py-
JIOBAaHHOTO BBIOPAHHBIMH CMECUTEIISIMH.

Ecnu Ha $GOpMOBOUHOM yyacTKe NMpeaycMaTpUBAETCS M3TOTOBIICHUE JIU-
TeiHbIX (hopM u3 XTC B pa3HbIX MO pazMepaM OIOKax, MOTPEOHOE KOJIUYECTBO
CMECHUTeNEeH MOYKHO OMPEIENIUTh 1o (hopmye:

N = e Kn (4.3)
70 - q

rae QOc — roJIoBO€ KOJIMYECTBO CMECH JJIsl U3TOTOBJIEHUS (PopM, T,

To — NEUCTBUTENBHBIN TOIOBOM (POH]T BpeMEHU paboThl CMECHUTEIS, U,

g — IPOU3BOIUTEILHOCTh CMECUTES, T/4,

Kr — k03¢ dunueHT HepaBHOMEPHOCTH Pa0OThI CMECUTENS,
Kn=13...1,4.

['o/10BOE KOJIMUECTBO CMECH MOXHO OIPEIETUTh 10 rabapuTHBIM pa3Me-
paM BBIOpPaHHBIX OMOK, IUIOTHOCTH (POPMOBOYHOM CMECH U TOJOBOMY KOJIMYE-
cTBY (hOpM Ha MpoTrpaMmy JIJIsl KaKJA0T0 pazMepa OIoK.
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4.5 U3rorosienue ¢gopm Ha GOPMOBOYHBIX JJUHUAX

ABTOMAaTH3UPOBAHHBIE U aBTOMATHYECKHE ()OPMOBOYHBIC JIMHUU SIBIISIOT-
Csl TJIABHBIM CPEJICTBOM IIOBBIIIEHUS MTPOU3BOAMTEIIBHOCTH TpyAa U KadecTBa
BBIITYCKAEMBIX OTJIMBOK. MoJiesTn COBpEMEHHBIX (hDOPMOBOYHBIX JIMHUN BHIOUpA-
€TCSl U3 BBIIYCKAEMbIX WJIM IUITAHUPYEMBIX K BBITYCKY MOJEJEHN MO KaTajoram,
PEKJIAMHBIM TIPOCIEKTaM NPeAnpusTuid, GUpM U Mo APYrUM HUCTOYHUKAM B 3a-
BHCHUMOCTH OT BBIOPAHHOTO TEXHOJOTHYECKOTO IMpoliecca U3roToBIEHUs hopm,
pa3MepoB OMOK M HEOOXOJUMOM MPOU3BOIUTEILHOCTH.

[Tocne BbIOOpa Mozie POPMOBOYHON JIMHUM PacyeT KOJIUYECTBA MPOU3-
BOJUTCS aHAJIOTUYHO pacyeTy KoaudecTBa (popmMoBouHbIX MaimuH. [Ipu moiy-
YCHUU HEYIOBJICTBOPUTEIILHOTO 3HAYCHHS KOA(PHUIIMEeHTa 3arpy3ku K, ciemyer
IPOU3BECTHU MEpepaCPeieTICHIE TEXHOJIOTUYECKUX TOTOKOB UM BBIOpATh JIpy-
I'YI0 MOJI€NIb (POPMOBOYHOM JIMHUHM U MOBTOPUTH PACUETHI JO JTOCTUKEHUS OIl-
TUMAJIbHOTO pe3yJIbTara.

B cnyuae, eciii onTUMaNbHOTO pEUIEHUS TOCTUYbL HE YAAETCS, IPOEKTOM
MpeaycMaTpuBaeTcsd NpUMEHEHHE (HOPMOBOYHOM JIMHUM OPUTMHAIBHOM KOH-
CTPYKLIM C HEOOXOJIMMOM JUIsl MPOEKTa MPOU3BOAUTENBHOCTHIO. [Ipn npuHaTHH
JAHHOTO PEIICHUsS HEe00X0auMO BbIOpaTh (DOPMOBOUHBIN arperar, oOecreynuBa-
IOIUH U3roToBlieHne GOpM € 3aJJaHHON MPOU3BOJUTEIHLHOCTHIO U BBITIOJHHUTD
pacyeTbl OCHOBHBIX MMAPAMETPOB OPUTHHATIBLHOMN JIMHUU:

- CKOPOCTH JIBIJKEHUSI KOHBelepa (WK CpeHEl CKOpOCTU MepeMeleHUs
dopm),

- IJIMH y4YaCTKOB MPOCTAHOBKHM CTEP>KHEU, 3IMBKU (POPM, OXJIAXKICHUS
OTJIMBOK B (hopMax.

@opMOBOUYHBIN arperar (MalluHa, aBTOMAaT, CMECUTENb) AJISl JIMHUU OpU-
TMHAJIBHOW KOHCTPYKLHUU BBIOMPAETCS B 3aBUCUMOCTU OT BHIOPAHHOT'O TEXHOJO-
TMYECKOro mpouecca U3rotopiieHus Gopm u pazmepoB onok. KommuectBo ¢op-
MOBOYHBIX arperaToB PacCUUTHIBAIOT MO METOAMKaM, ONMHUCAHHBIM BbIlIe. Clie-
yeT oOpaTuTh BHUMAHHWE Ha TO, YTO MPHUHSATOE TOCIE PacdyeTOB KOJIUYECTBO
(OpMOBOYHBIX MalIMH (aBTOMATOB), YCTAHABIMBAEMBbIX Ha JUHUU, JOJHKHO
OBITh YETHBIM U HE MIPEBBIMIATH 4 (B pEAKUX CiIydasx 6), cMecuteneit — He Oolee
2, 3Ha4yeHus koddunmenta 3arpy3ku k, Haxoautscs B unrepsaie 0,65...0,85.

CKOpOCTh NBWKCHHSI JTUTEHHOTO KOHBeHepa (OPMOBOYHOW JIMHUM BHI-
qucsieTcs mo Gopmyre:

VKZZQ°S°K3, (4.4)

J — MPOU3BOAUTEIHHOCTH (POPMOBOUYHBIX arperaTtoB JAJisl JaHHOTO JINTEH -
HOT'O KOHBelepa, popm/u;

S — mar koHBeiiepa, M/popmy;

K; — xoaddurment 3arpysku konseriepa (0,8...0,9).

[Iar Tenexxek KOHBEHEpa S yCTaHABIMBAETCS, UCXOS U3 pa3MepoB (hopm
(utatopm) U TOMyCTUMOM TPY30IOTbEMHOCTH.
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PacyeTHOe 3HaueHHE CKOPOCTH JTUTEHMHOTrO KOHBEWepa B M/4 MEPEBOSAT B
M/MUH U CPaBHUBAIOT C MPAKTUYECKOW CKOPOCTHIO KOHBEWEpa, KOTOpas MOKET
HaxoJIuThes B mpenenax 1,6...10 m/mun [14].

JINMHBI yY4aCTKOB IIPOCTAHOBKHU CTEPIKHEH, 3AJIMBKU U OXJIAXKIACHUSA HAXO-
JSTCS CIEAYIOIUM 00pa3oM:

Ler =V Ter, (4.5)
Loy =V T3, (4.6)
Loxr = Vi “Toxr, 4.7)

TI€ Tcry Ty, Toy — BPEMS IIPOCTAHOBKM CTEPYKHEH, 3aJIMBKHU U OXJIa-

KJCHUS COOTBETCTBEHHO, MUH,

VK — CKOpOCTB JINTEWHOTO KOHBEMepa, M/MHUH.

OOBIYHO JUIMHA y4YacTKa MPOCTAaHOBKU cTepxkHel coctaBiger 10...30 M,
JUIMHA 3JIMBOYHOIO ydacTka - 8...12 M. /InuHa ydacTka OXJaxICHHS JI0JKHA
PacCUMTHIBATHCS M0 BPEMEHU OXJIAXKICHHUsS HauboJiee KPYHMHOM M TOJICTOCTEH-
HOW oTnuBKU. IIpu mosyueHun OONBIIMX 3HAYEHUH [JIMHBI OXJIAJUTEILHOTO
y4JacTKa CO3/Iat0TCs JOMIOJIHUTEBHBIE IIETJIM Ha 3TOM OTPE3KE TPAcChl KOHBEHEPA.

[Tpu mpoexTupoBaHuu (POPMOBOYHOIO ydacTka, 000pyHI0BaHHOTO (HOpMO-
BOYHBIMH JINHUSAMHU, HEOOXOJUMO pacCUMTaTh MapK OMOK JJs 00ecredyeHus Ux
HenpepbIBHOM padoThl. [lapk onok st kaxa0i (GOpMOBOYHOM JIMHUN BBIYMCIIS -
etTcs 1o popmyie:

Ho=2 Lk/S)12, (4.8)

rae Lx — nmuHa KoHBelepa, M;
1,2 — xoaddunmenT 3amnaca.

4.6 U3roroBiienune (hopM B KeCCOHAX

[Ipu keccoHHO# (POPMOBKE KOJUYECTBO KECCOHOB PACCUMTHIBACTCS U3 JJTH-
TEJIBHOCTH TOJTHOTO TEXHOJIOTUYECKOTO IHKIa (POPMOBKH, COOpPKH, 3aJIMBKH,
OXJIQKJIEHUSI U BEIOMBKU KECCOHA 1Y.

[lepBoHaYaIbHO HEOOXOAUMO TIPUHSTH pa3Mepbl 0a30BOr0 KECCOHA B COOT-
BETCTBUU C Ta0id. 4.1 W ONpenenuTh ero MeTAIOEMKOCTh. CpemHsisi METalIoeM-
KOCTb MPUHATOr0 KECCOHA JOJHKHA HAXOAMTHCA B MPEJENax MPaHUll TEXHOJIOTHYe-
CKUX TPYII OTJIMBOK IO Macce, KOTOpble OyayT M3rOTaBIMBaTh (POPMOBKOW B
ATUX KECCOHAaX.
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MeTammoeMKOCTh (CPEeIHIO) KECCOHA MOKHO OMPEACIUTh 1Mo (hopmyie:

Mcp=0,5-V,(0,1...0,15) -y (4.9)
rae Ve — 00beM KeccoHa pacCYMTAHHBIN 10 €ro TabapUTHBIM pa3MepaM, M°,
— IUIOTHOCTh METAJIIA OTJIMBKH, KI/M>,

JITUTeNbHOCTD IIUMKIIa KECCOHHOM (POPMOBKH f1f TIPUHUMAETCSI B 3aBUCHMO-
CTH OT CPEIHEN METAITIOEMKOCTH KeCCoHa Mcp:

Ho 10 T—6...10 cyToK;

cB. 10...20 T — 10...15 cyTOK;

cB. 20...40 T — 12...18 cyTOK;

cB. 40 T — 15...25 cyTOK.

[Tocne Ha3HaYeHHS AJTUTETBHOCTh LIMKJIA KECCOHHOW (DOPMOBKHU fy OIpeie-
JsIeTCsl KOJIMUECTBO LUKJIIOB ¢ 1 paboyero mecra B rof;

Kuy=Tulty, (4.10)

rye TH — HOMUHAIBHBIN TOM0BOM (OHJ BpeMeHH pabodero mecra (Kecco-
Ha), CYTOK.

KonuuectBo pabounx MecT (KECCOHOB) ISl KQXKI0TO TEXHOJIOTUYECKOTO
IIOTOKA ONPEAEIAETCS:

N e =No / Ky, (4.11)

rae - N, - Konn4ecTBo Gopm, 1T,

Ky - xonnyectBo 1ukioB ¢ 1 paboyero mecra B Tof.

TpeOyemoe 1151 BBIMOTHEHHUS] MPOTPaMMBbI KOJIMYECTBO (POPM pacCUUTHI-
Baercs 1o ¢opmyie (4.1).

[Tocne okpyrieHus: MOIY4EHHOTO pe3yJsibTaTta B OOJBIIYIO CTOPOHY JI0 Iie-
JIOTO 3HAYEHMS PACCUUTHIBAIOT OOIIYIO IJIOUIA b KECCOHOB U y4acTKa KECCOHHOM
(OpMOBKH BILIETIOM, KOTOPYIO TPUHUMAIOT B 4 pa3a Oosbiie. Takxke, 10 METOJUKE,
OnucaHHOM B M. 4.4 HEOOXOAUMO PacCUUTATh KOJUYECTBO (DOPMOBOUHBIX arpera-
TOB JJIs1 U3TOTOBJICHHSI KECCOHOB.

4.7 Cymika ¢opm

[Tpu npoekTrpoBaHuud (POPMOBOUYHOTO OTAEIICHHUS, €CIIU MPEAYCMOTPEHBI
TEXHOJIOTMUECKHUE MPOLECCHI, CBA3AHHBIE C TEIUIOBOM CymIKoW (hopm, HE0OXO-
MO ONPEAECIUTD TUII U PACCUUTATH KOJIUYECTBO UM Pa3Mephl CYLIUIbHBIX I1e-
Yel U YCTaHOBOK.
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PacueT xonmuecTBa KaMEPHBIX CYITUI MPOU3BOIUTCS TTO (OPMYIIE:

_W.tC.KH
T,-V-s

p , (4.12)

P

rae W — rofoBoii 06beM (hOpM, MOABEPraeMbIX CyIIKE, M°;

tc — BpeMs MUK CYIIKH ¢ YI€TOM BPEMEHHU 3arpy3KH U BBITPY3KH CYIITH-
na, 4;

Kn — ko3¢ dunimeHT HepaBHOMEPHOCTH PadOTHI CYIIUIIA;

Ty — nelicTBUTeNbHBIN (HOH BpEMEHH padOTHI CyIIWJIA, 4;

V — BHYTpeHHHi 00beM cylmaa, M2

S — xoaddunmMeHtT wucnoiab3oBaHUd o0beMa cymmia, (s popm
0,15...0,20; s crepxueit — 0,08...0,12).

['omoBoit 00beM GopM, TIOBEPraeMbIX CYIIKE, OMPEACISICTCS M0 pa3Me-
paM W TOJOBOMY KOJHMYeCTBY (popM. Bpems mukima Cymke OmpenessieTcs 1o
TEXHOJIOTUYECKUM WHCTPYKITUSAM WIIM CIIPABOYHBIM JTaHHBIM. Bpewms 3arpy3ku u
BBITPY3KH CYIIIWJIA IPUHUMAETCS paBHBIM 2 yacaM. BHyTpeHHuU# 00beM cyimia
MO>XHO pacCuuTaTh MO TabapUTHBIM pa3MepaMm padouel KaMmephl (ITaCIOpTHHIC
nanubie). JleficTBuTenbHBIN (POHI BpeMeHH pabOTHI cyliuia IeaecooOpa3Ho
MPUHUMATH JJIT TPEXCMEHHOTO PEXUMa.

Ecnmu nns cymiku popM IpUMEHSIIOT MPOXOJAHbIE CYIIWJA, TO UX JJITMHY
OTIPENENSAIOT KaK MPOU3BEJCHUE HEOOXOIUMOTO BPEMEHM CYIIKH W CKOPOCTH
JBIDKCHUS KOHBEHepa JIMHUH, pacCUUTaHHOM 110 hopmyie (4.4).

4.8 PacueTnbl TPAHCIIOPTHOTO 000PY/I0BAHMS y4ACTKA

Ecnu Ha popMOBOUHOM yyacTke MpeaycMaTpUuBaeTCs MOABECHONM KOHBEM-
ep IJIs TPaHCIIOPTUPOBAHUS CTEPKHEN CO CTEP>KHEBOTro Ha (DOPMOBOYHBIN yya-
CTOK, HEOOXOJMMO ONpPENENUTh €ro MPOU3BOAUTEIBLHOCTh U TPEOYEMYyIO CKO-
POCTb JIBUKEHMUSL.

[Ipon3BOAUTENBHOCTh KOHBENEPA ONPEIEIAETCS:

Uk = Z Qoo * ng , (4.13)
rae Y 4y, — CyMMapHas HPOU3BOAMTENBHOCTH (POPMOBOYHOTO YHACTKA,

KOTOPBIM 00CTY>KMBAETCSI TaHHBIM KOHBEMep, popm/d,
n.; — CpeIHee KOJIMYECTBO CTEPIKHEH HA OJHY POpMY, IIT.
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CpenHee KOIMYECTBO CTEPKHEN Ha OAHY (OPMY MOXKHO OMPEIEIIUTh MO
BBIPAKEHUIO:

nd)
CcTr

, (4.14)

nCT
N@

rac n., — KOINYCCTBO CTC ’KHEH Ha mMporpaMm ,
Ccr

Ng — KomudecTBO opM Ha TPOTPAMMY, IIIT.
CKOpOCTh ABMKCHHSI PACCUMUTHIBACTCS TSI KAKIOTO KOHBEWEpa OTICIIBHO
o dopmyie:

_qHK‘TH

Vi = :
1IK n(P ' (4 15)

rae Ok — TpedyeMas MPOU3BOAUTENBHOCTh KOHBEHEPA, CTEPIKHEN/U;

T, — mar nojBecok (BbIOMpaeTcs u3 3HaueHuit kpateix 0,4, 0,6, 0,8 wiu
1,0), m;

N — KOJIMYECTBO CTEP>KHEN HA OJTHOM MOJIBECKE (3aBUCUT OT MACCHI
CTEpXKHEH, pa3MepoB CTEPKHEH, pa3MEPOB U KOJIMYECTBA MOJIOK), IIT,

¢ — kod(ppuruenT 3arpy3ku kouseiepa (¢ = 0,8...0,9).

[ToyueHHOE 3HAYEHHME CKOPOCTU MOABECHOTO KOHBEMepa B M/4 mepeBo-
autcs B M/MuH. IlpakThueckasi CKOpOCTh KOHBeWepa HAXOAMUTCS B Mpejaeiax
0,5...20 m/muH [14].

[InacTrHYATHIA KOHBEWED IJIsSI TPAHCIIOPTUPOBAHUSA TOPSAYNX OTIMBOK I10-
cJie BBIOMBKU B TEPMOOOPYOHOE OT/EICHHE PACCUUTHIBACTCS CIEAYIOIIMM 00pa-
30M [14].

Bnauane nmoaOupaercss mmprHa HacTWiIa KoHBedepa — B,,. OHa MoOXer
ObITh TPUOJU3UTENHEHO YCTAHOBJIEHA PAaBHOM JIMHE OMOKHU. 3aTEM pacCUUThIBA-
eTcst Tpedyemasi CKOpOCTh ITACTUHYATOr0 KOHBeHepa (M/C):

Qe T
Vi = ”ﬁ_(pr , (4.16)

rne Qux— pacdeTHas TPOU3BOAMUTEILHOCTh KOHBEHepa, T/4 (3HaueHue
MOYKHO B34Th U3 pacyeTa KOJUYECTBa 3aJIMBOYHBIX KOBIIEH JIJI JAHHOTO y4acT-
Ka — 3TO pacXo/ )KUJAKOTO MeTajlia, T/4),

T. — war rpy30B Ha HacCTuUJ€E, M (paBHa JAJIMHE OMOKH),

M — MeTaninoeMKoCTb BBIOUTON (POPMBI, T,

¢ — ko3(ppunmenT 3arpy3ku konseiiepa (0,7...0,8).
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[TonyueHHble MOCIE€ BBIYMCICHHUS 3HAYEHHUS CKOPOCTH ILJIACTUHYATOIO
KOHBelepa B M/4 miepeBoasTCs B M/c. [IpakTuyeckast CKOpoCcTh KOHBEHEpa HaXo-
nutes B ipeaenax 0,01...0,8 m/c [14]. Bce pacueTHbie naHHbIE 110 (POPMOBOYHO-
MY OTJIEJICHHIO CBOJIATCS B Ta0JI. A.4.

4.9 Conep:xaHue oT4eTa

Ha ocHoBe aHanm3a JaHHBIX, TIOJTYYCHHBIX MPH BBHIMOJIHCHUN MPaKTHYE-
ckux paboT Nel u No2 pacrnipefenuTb HOMEHKIATYPY OTJIIMBOK Ha TEXHOJOTHUYE-
CKHE€ TIOTOKH, HA3HAYUTHh TEXHOJOTHYECKHE MPOIECCHI JJIsi W3TOTOBJICHHS JIH-
TEHHBIX (OPM, MPOU3BECTH BHIOOP HEOOXOAUMOTO TEXHOJIOTUYECKOTO 000PY10-
BaHMSI M PACCUYUTATh €T0 KoiamdecTBo. [Ipym HE0OX0IMMOCTH, HA3HAYNUTh pa3Me-
pPBI KECCOHOB, PaCCUYMTATh MX KOJUYECTBO, BHIOPATHh W OMPEICTUTH YHCIO (op-
MOBOYHBIX arperaToB sl U3roToBjieHus GopMm B keccoHax. OG0CHOBATH HEOO-
XOJIMMOCTD | OTIPEICIATh TUI U KOJIMYECTBO CYIIMIBHBIX arperatoB s (GopM.
[IpomnsBecTn 060CHOBaHHWE, BRIOOP M pacueT OCHOBHOTO MOJIBEMHO- TPAHCITOPT-
HOTO 00OpyIoBaHUs yyacTka. Pa3spaboraTh cxemy pa3merieHus 0060- pyJoBaHHS
B OT/ICJICHUM.

4.10 Bonpocsl AJ1sl CAMOKOHTPOJISI

1. Tlo kakuM mapameTpaM IPOUCXOAUT paclpeiesieHue HOMEHKIIATypbl
OTJIMBOK Ha IPYIIbI?

2. Yto Takoe cpemHssl METAIIOEMKOCTh JTUTCHHOU (hOpMBI?

3. Ha ocHoBanuu kakux (pakTopoB ompeensieTcsi BHIOOp 000pya0BaHus
1 HOPMOBOYHOTO OTIECIICHHUS?

4 Yto HYKHO U3MEHUTH, €CJIU PACUETHOE 3HaUCHUE KOd(DPuImeHTa 3a-
rpy3KHu 000pyAOBaHUS HEMTPUEMIIEMO?

5. Kak M0>xHO, HE MEHSIs UCXOJIHBIX JIAHHBIX, TTOJIYYUTh IPYyTrO€ pacyeT-
HOE€ KOJIMYECTBO 000pYy10BaHUS?

6. Kak paccunThIBarOTCS IIIMHBI OCHOBHBIX Y9aCTKOB ()OPMOBOYHOM JIMHHN?

7. Kak mpaBunsHO BBIOpaTh pa3mMepsl KeccoHa?

8. OT kakux (hakTOPOB 3aBUCHT JITTUTEIILHOCTD ITUKJIA KECCOHHOU ()OPMOBKH?

9. Kak onpenenuts 00LIyIO TUIOMIA/lb Y4acTKa KECCOHHOM (POPMOBKHU?

10. B kakux ciydasix HeoOXOJMMO pacCUUTHIBATh KOJIMYECTBO UIIU pa3Mme-
PBI CYIIWIBHBIX TICUCH?

11. Kak onpeaenuts rogoBoit 00beM Gpopm, Mo IBepraeMbIx CyIIke?

12. Kak TpaHCopTHUPYETCs )KUIKUN METAILT OT MIABUIIBHBIX arperaToB K
3JIMBOYHBIM YCTPOMCTBAM?
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13. Ot vero 3aBUCAT NPOU3BOAUTEIBLHOCTH M CKOPOCTD MIIACTUHYATOTO
KoHBelepa?

14. Ot 4ero 3aBUCAT NPOU3BOAUTEIBHOCTb U CKOPOCTh MOJIBECHOTO KOH-
Beiiepa?

15. Ot kakux (akTOpOB 3aBUCUT BBIOOP THUIA BBIOUBHBIX YCTPONCTB?

S TIPAKTUYECKAS PABOTA 5
IMTPOEKTUPOBAHUME CTEPKHEBOI'O OTAEJIEHUS

I.[e.m; paﬁoTbI — 3aKPCINICHUC TCOPCTHUUCCKHUX 3HAaHUU U HpI/IO6peTeHI/Ie
yMeHI/Iﬁ N IIPAKTUYICCKUX HABBIKOB IIPH pa3pa60T1<e IMPOCKTa CTCPKHCBOI'O OT-
ACICHUA JIMTEHHOTO nexa.

5.1 O0ume moJioKeHus

Pacuer cTep:kHEBOro OTAEIEHHS BEAECTCS B CIEIYIOUIEH TTOCIE0BATENb-
HOCTH.

1. PacueTr nporpaMMsbl CTEP>KHEBOTO OTACIEHUS.

2. Pa30uBKa HOMEHKIIATyphI CTEP>KHEW Ha TPYIIIBI 10 Macce, ornpeese-
HUE TEXHOJIOTUYECKUX TOTOKOB CTEP>KHEN M UX MOILHOCTH.

3. Be16op MeTo1a N3roToBICHHS CTEPIKHEH.

4. Pacdet KOIUYeCTBA CTEP>KHEBOTO 000PYI0BaHUS.

5. Onpenenenue miouaien CTePKHEBOTO OTACIEHUSI.

[Iporpammoii CTPEKHEBOTO OTAEIICHUSI SIBJIAETCS FOJIOBOE KOJWUYECTBO U
Macca CTepHeW, HEOOXOAUMBIE JIsi 0OECIeUeHHUs BBIMTyCKAa MPOEKTHOW Mpo-
rpamMMBbI TOJTHBIX OTJIUBOK.

[Ipn MaccoBOM WM KpPYIHOCEPUWHOM MPOU3BOJCTBE MPU HAIMYUHU TOY-
HOW MPOTrpaMMBbl pacyeT KOJIMYECTBA CTEPKHEH MPOU3BOAUTCS 10 UMEIOIIHUMCS
JAHHBIM TIOJTHOW HOMEHKJIATYphl OTIMBOK (Tabim. 1.1). Ilpu oTcyTcTBUM TEXHO-
JIOTUYECKUX pa3pabOTOK HA YaCTh WJIM BCIO HOMEHKJIATYpPY OTJIMBOK (HAmpumep,
IIPM MEJIKOCEPUIMHOM W €IMHHYHOM IPOM3BOJCTBE) KOJMYECTBO CTEPIKHEM
OMPENENSAIOT IO HOPMaM pacxojia Ha 1 T roJoBOro BHITYCKa OTIMBOK, KOTOPBIE
npuBeCHHI B [3-5].

Pa30OuBka cTepxHel Ha TpyIIbl MO0 Macce MO3BOJIET ONPEICIUTh KO-
YECTBO, MacCy WM 00BEM CTEpKHEH JaHHOU IpyNIbl U AAa€T BOZMOXHOCTb CBE-
CTH HECKOJIbKO TPy B OAMH TEXHOJIOTUYECKUI MOTOK AJII U3TOTOBJICHUS UX Ha
olHOM oOopynoBanuu. llpu ompeaeneHnd TroAOBOrO0 KOJIMYECTBA M MACChI
CTEpKHEW CIeAyeT yUUThIBATh MOTEPU U3-3a Opaka cTepkHel. BennunHa no-
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TEPb YTOYHSETCS 1O JaHHBIM 0a30BOTO MPEANPUATUS U OOBIYHO COCTABIISIET
3...6 %.
Br160op crioco0a nomyueHus: CTepKHEH U COCTaBOB CTEPIKHEBBIX CMECEH
OTIPEIEIISAETCS B OCHOBHOM CJICIYIOIIMMHE (DaKTOpamu:
- MacCoM M pa3MepaMu CTEPKHEM;
- CJIOKHOCTBIO CTEP/KHEM;
- CepUITHOCTHIO TIPOU3BOICTBA.
[Tpu onpeneneHnn TEXHOJIOTHUECKUX MIOTOKOB (TPYIIN) CTEPIKHEH peKo-
MEHJIyeTCs clieyrolas pa3ouBka HoMeHKIaTypsl (Tabdm. 5.1) [3, 4].

Tabnuya 5.1 — Texnonoeuueckue 2pynnvl pazo8ulx NECUAHBIX CMEPHCHEl

YcpenneHHble MaKCUMaJIbHbIE Pa3Mepbl
Macca, kr CTEPXKHEBOTO SIIUKA, MM
C:fpy;}lz:ﬁ MaCCOBOGUI/I CepuiiHoe u MaccuoBoe u kpynHo- | CepuiiHoe u
KPYIHOCEpUWHOE | EAMHUYHOE | CEpUHHOE MPOU3BOI- | EAMHHYHOE
MIPOU3BOJICTBO | MPOU3BOJICTBO CTBO TIPOU3BOJICTBO
Menkue <1 <1
Cs. 1...2,5 Cs. 1...2,5
CB.2,5...6 CB.2,5...6
Cp.6..10 | A400x320x230..400 | o0 ;‘0230 X
Cg. 10...16
Cs. 16...25
Cg. 25...40
Cpennue Cs.6...10 Cs. 40...60
Cg. 10...16 Cs. 60...100 630 x 550 x 300 1200x800x500
Cs. 16...25 Cs. 100...250
Kpymnnbie Cs. 250...600
Cs. 600...1000
Ce. 25 51000 800 x 630 x 500 u 60- | 1300x1000x60
: nee 0 u 6onee
...1600
Cs. 1600

B 3aBuCEMOCTH OT Macchl CTEp)KHEH M 00beMa ITPOrpaMMbl BBIOUpACTCS
CTepkHEeBOe 00opynoBaHue. Ha ydacTke MOTYT M3TOTOBISITHCS CTEPIKHU OTHOM
WM HECKOJNBKUX Tpymi. CTEep)KHEBOE OTACIICHHE MOXET COCTOSITh W3 OJHOTO
WM HECKOJIBKHUX Y9acTKOB. CTEp)KHEBBIC YYACTKU OTICICHHS KOMILIEKTYIOTCS
CTEP)KHEBBIMH MaIllMHAMH (ITECKOyBHBIMH, IECKOCTPEILHBIMH aBTOMaTaMH),
ABTOMATH3MPOBAHHBIMU WJTH MEXaHWU3UPOBAHHBIMH CTEP>KHEBBIMH JIMHUSMHU.

[Tpu mpOEeKTUPOBAHUM TIPUHUMAETCS YUCJIO CTEPKHEBBIX MAIIIWH, JTUHUN
U Ipyroro o0OpyJI0BaHUS OTIMYHOE OT PACUETHOTO, TaK KaK YUUTBHIBACTCS KO-
s dunmeHT 3arpy3ku odopyaoBaHus. Pekomengyempiii KOdOPUITUEHT 3arpy3Ku
- 0,69...0,85; mpu »ToM KO3 UIIMEHT 3arpy3Ku CTEP>KHEBOTO 00OPYIOBAHUS
JIOJDKEH OBITh Hudice uiu pageH COOTBETCTBYMOIIEMY KoddduumeHty mis ¢op-
MOBOYHOTO 000pY/I0BaHUS. ITO HEOOXOAUMO JIJIsi TOTO, UTOOBI CTEPKHEBOE OT-
JieJICHUE He 3a/Iep>KUBaIo paboTy (POPMOBOUYHO-COOPOYHBIX YUACTKOB II€Xa.
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[Ipu monydeHWr HEYIOBICTBOPUTEILHOTO PACTIPEACICHUS CTEepPKHEH
MEXy MOTOKaMU U y9aCTKaMU CTEP>KHEBOTO OTIEICHUS U OOJBIION HEPaBHO-
MEPHOCTH 3arpy3ku o0opymoBaHus (Ype3MEPHO HU3KHUU HIIM BBICOKHH K;) cre-
dyem npouzeecmu nepepacnpeoeieHue nomoKos8 Uil evlopams 0py2oe nooxo-
osiugee 0060py008aHue u NOBMOPUMb paciemsbl 00 OOCMUNCEHUST ONMUMATbHO20
peutenus..

5.2 U3roToBiieHUE cTep:KHell Ha MAIIMHAX

OcHoBaHueM JiJIs1 BBIOOpa CTEpPKHEBOM MallWHBI (aBTOMATa) SIBISETCS
BbIOpaHHBIN TEXHOJOTUYECKHUI MPOLIECC, Macca CTEPIKHSI U MaKCUMAaJIbHbBIE pa3-
MEpBI CTEPKHEBOTO ALIMKa. Tum (Mosieab) CTEpKHEBOM MalllMHbI BHIOMPAETCS U3
YHUCJIA COBPEMEHHBIX BBITYCKAEMBIX CEPUHUHO WIIM IUIAHUPYEMBIX K BBIITYCKY
MalllMH TI0 KaTajoraM M pekjiaMHbIM mpocrnektam ¢upm Disamatik, Laempe,
AHB u 1pyrum UCTOYHHMKAM.

KonuuectBo crep:kHEBBIX MamMH Njs IS KaXA0r0 TEXHOJIOTHYECKOIO
MOTOKA orpeAesercs no GopmyIe:

_ Ne K
Mo To-q-m' (1)

rae Nc — rooBoe KOJUYECTBO CTEPKHEN JTAaHHOTO TEXHOJIOTUYECKOTO

MOTOKa, IIIT,

10 — nelicTBUTENBHBIN T0I0BOM (HOHI BpeMEHHU pabOThI CTEPIKHEBOM
MAaIIUHBI, Y,

M — KOJIMYECTBO CTEPKHEN B OJTHOM CTEPKHEBOM SIILIMKE, T, M = 1...4,

J — IPOU3BOIUTEILHOCTh CTEPIKHEBOW MAITMHBI, ITUKIIOB/4,

KH — xoaduirieHT HepaBHOMEPHOCTH PaOO0THI CTEPIKHEBOW MAITUHBI,
Kn=13...1,4.

B cnyuae ecnm wacoBas TPOM3BOAMUTEIBLHOCTH MHOTOMO3UITMOHHON
CTEP>KHEBOW MaIlIMHBI HE M3BECTHA, TO €€ MOYKHO OIPECIUTh 10 BPEMEHH IIHK-
na paboThI:

3600-n-.um
q:

— (5.2)

rae N — 4nCIIO MO3ULHUM MallUHBbI,
M — KOJIMYECTBO CTEPKHEN B OJHOM CTEP>KHEBOM SIIMKE, 1T,
Ty — BpeMs iUKIIa, C.
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5.3 U3roToBJieHne cTep:KHEH HA CTEP:KHEBBIX JMHUSIX

[Ipyn mpoeKTHpOBaHWN COBPEMEHHBIX JUTEHHBIX I[EXOB IIEIeCO00pa3HO
MOJIHOCTHIO MEXaHU3UPOBATh U aBTOMATU3UPOBATh U3TOTOBIICHUE CTEPKHEH TTy-
TE€M MPUMEHEHHS MOTOYHBIX KOMIUJIEKCHO — MEXAHU3UPOBAHHBIX U aBTOMATU3H-
POBaHHBIX JUHM [8, 16-18].

Ha 6a3e cranmapTHBIX JIMHUA MOXKHO CIPOSKTHPOBATH CTEP>KHEBBIC JIH-
HUW C IPyroi MpOU3BOIUTEILHOCTHIO M TabapuTaMH, PACCUMTAB HEOOXOIUMBIC
TEXHUYECKUE JAaHHBIC OTJCIbHBIX YUYaCTKOB JIMHUI U MIPOU3BOJAUTEIILHOCTh CMeE-
curens [5, 8, 10].

KommdectBo crepkHeBbIX JmHUA Ny, HEOOXOAMMBIX ISl BBITIOJHEHUS
MIPOTPaMMBI, PACCUUTHIBACTCS 1O (hOpMYJIE:

Q -1000
Nn = , (5.3)
m - q Tﬂn

rae Q — MpoeKkTHast MOITHOCTh TEXHOJIOTMYECKOTO TTOTOKA CTEPKHEH, T
M — CpeliHsisi Macca CTEPKHEU B OJJHOM CTEPKHEBOM AIIUKE, KT,
T;; — rogoBOM IEWCTBUTENbHBINA (POH]T BpeMEHH PaOOThI JIMHH, U;
g — 4acoBasi MPOU3BOJUTEIBHOCTh CTPEKHEBOM JIMHUHU, CHEMOB/Y
— K03 (HUIIMEHT HEPABHOMEPHOCTH MOTPEOICHUSI CTEPIKHEH,

(=0,7...0,9).

5.4 M3roroBjieHHE CTePKHEH CMECUTEISIMH U3 CAMOTBEPACIOIINX
cMecel

N3roToBieHne CpeaHUX U KPYMHBIX MO MAcCEe CTEPKHEU B CTEPIKHEBBIX
smuKax Ha miany u3 XTC npu moMomy OTJAEILHO YCTAaHOBJICHHBIX JIOMTACTHBIX
CMECHTEJIEH 11e71ecO00pa3HO B YCIOBUSAX MEJIKOCEPUHHOTO U €AMHUYHOTO IPO-
W3BO/ICTBA.

Tum (Momenb) CMECHTENsI MOKHO BBIOpaTh M3 YHCIIa COBPEMEHHBIX BbI-
MMyCKAaeMbIX CMECHUTENICH M0 KarajJoraM M pPEeKJIaMHBIM MpOCTeKTaM (upm
Spartan, WEBAC, FAT COMBIMIX.

[ToTpebHOE KOMMYECTBO CMECUTENICH Il U3TOTOBJICHUSI ()OPM U3 XOJION -
HbIX camoTBepAetonmx cmeceit (XTC) onpenenstor mo dhopmyrie:

Ny = T (5.4)

Ta-q’
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rae Q — macca cTep>KHel Ha roJI0OBYIO MPOrpaMMmy Mo JaHHOMY TE€XHOJIO-
TMYECKOMY TTOTOKY,

To — NeCTBUTENbHBINA TO10BOM (HOH]T BpeMeHHU paboThl CMECUTEIs, U,

( — MPOU3BOAUTEIHHOCTH CMECHUTEIS, T/4,

Kn — xoappunrent HepaBHOMEPHOCTH paboThl cMecutens (Ku = 1,3...1,4).

5.5 Cyuika crepskHei

C 1enpro MOBBIIICHUS TPOYHOCTH U Ta30MPOHUIIAEMOCTH CTEPKHEU, U3-
TOTOBJICHHBIX W3 IECYAHO-TVIMHHUCTBIX, IECUYAHO-)KUIKOCTEKOJIBHBIX U HEKOTO-
PBIX JPYTHUX CTEP>KHEBBIX CMECEU MPUMEHSETCS TEIJIOBas CyIlIKa; Tak >kKe Heoo-
XOJIMMO OCYILECTBIIATH CYLIKY IPOTUBOIPUIAPHBIX ITOKPBITUN HA BOJHON OCHO-
B€, €CJIM CTEPKHHU U3rOTABIUBAIOTCSA U3 CMeECeil, He TpeOyromux cymku. Cymka
MOXET ITPOU3BOJIUTHCS B KAMEPHBIX, dTAKEPOUYHBIX, TEJIECKECUHBIX CYIINJIAX IIe-
PUOIMYECKOrO JEUCTBUS, JTUO0 B Pa3IMYHbIX KOHBEMEpPHBIX CYLIMIaX HEMpe-
pBeIBHOTO aeicTBuUs. [Ipr HEOOXOAUMOCTH CYHIKH CTEPKHEH B CTEP)KHEBOM OT-
NEJICHUH CIIENYeT MPEAYCMOTPETh YCTAHOBKY CYIIMII U PACIPENECIUTh CTEPKHU
II0 CYIIXJIAM C YYE€TOM pa3MepOB U TPEOyEMOro peKUMa CYIIKH.

Pacyer koinuecTBa Cynmi IpoOU3BOAUTCS 1O (GOpMyJIaM:

- 111 KOHBEHEPHBIX CYIINII:

S-t-1-K,
n= , (5.5)
G- n- Tﬂ' LKn
- AJI1 KaMCPHBIX CYIITHII:
VotoK,
n=——-, (5.6)
Ve T,m

rae S — mIomans CyIMIBHBIX IUIAT Ha TOJOBYK HPOrpaMmy, M2, (CM.
dopmyiy 5.7),

t — BpeMs IUKJIa CYIIKU WK MOJICYIIKH CTEPXKHEH, U;

| — paccTosiHIEe MEKTY dTOKEPKAMU KOHBEHEPHOTO CYIIHIA, M;

— IJIOIIA/lb OHOM TIOJKH dTaKEPKH, M,

1 — YHUCJIO TIOJIOK Ha ATaXKEPKE;

T — nedicTBUTENBHBIN POHT BpeMEHU paboThl CyIINIIA, Y;

L, — 1yiMHa KOHBeMepa B 30HE CYIIWIA, M;

- ko3 durmenT 3anonHeHus: oorema cymmia (0,75...0,92);
V- rofioBoli 066eM cTepKHEl (¢ yaeToM Opaka), M,
Vc— 00bem cymmna, M3,

K — k03¢ dunienT HepaBHOMEPHOCTH pabOThI CyLIUIIA.
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BpeMms mukia Cymku WM TMOJCYIIKK CTEPKHEH MPUHUMAETCS B 3aBHCH-
MOCTH OT THUIIa CTEPKHEBOM CMECH M MACChl CTEP>KHEH, MOIBEPTraeMbIX CYIIIKE.
JleficTBuTeIbHBIA (DOHI BPEMEHH pa0OTHI CYIIMJIA, OCOOCHHO IS CPETHUX U
KPYITHBIX CTEPIKHEH, 11eJIeco00pa3HO MPUHUMATH JIJISI TPEXCMEHHOTO PeXrMa.

[Tonw3ysach ¢Gopmysoit (5.5) MOXKHO ONpeAcTUuTh HEOOXOAUMYIO JIUHY
IPOXOHOTO CYIIHNIIAa, BCTPOCHHOTO B KOMIUICKCHYIO JIMHHIO; U3 (hopmysl (5.6)
MO>KHO PacCUHUTATh HEOOXOAMMBIH 00BEM KaMEPHOTO CYIIIHIIA.

5.6 Pacuer miiomaam cTepKHEBOr0 OT/AeJIeHUs

Benuuuna muomaan CTepKHEBOTO OTIEICHHUS 3aBUCUT OT CEPUMHOCTH
IIPOU3BOJICTBA, TA0APUTOB CTEP>KHEW M YCTAaHOBJIEHHOro oOopyaoBaHus. B 1e-
XaX MAacCOBOTO U KPYMHOCEPUIHOTO MPOHU3BOJICTBA C UCMOJIb30BAHUEM ABTOMA-
TUYECKUX U MEXaHU3UPOBAHHBIX JUHUMN IUIOAAU CTEPHKHEBBIX OTACICHUN CO-
ctaBisroT 50...100 % ot mowmanu ¢popmoBouHoro otaeneHus. [Ipu uzrotonne-
HUM CTEP)KHEH Ha IUIally pacdeT MIOMaaed MOKET MPOU3BOJUTHCS MO KOJUYe-
CTBY pabounx MecT. [1o ykpymHEeHHBIM MMOKa3aTelisiM IIJI0IAlb Ha OJIHO pabouee
MECTO COCTaBJIAET I MEIKHMX CTEPXKHEN — 6 M2, cpemHux 8 M2, KPYIHBIX —
12 m?. TInomans KapKacHOTO OT/EIECHHs IIPUHUMAETCS B 3aBUCUMOCTH OT MOLI-
HOCTH Iiexa: mpu MourHocTd 1exa 10...20 Teic. T/T miom@aabr ydacTka paBHa
15...24 m?; npu momnoctu 20...50 TeIC. T/T — 24... 120 M2,

B coctaBe cTep)kHEBOro OTIENEeHUST HEOOXOIUMO MPENYCMOTPETh TaKkKe
IJIOIIAIN JIJIsl XPAHEHUsI CYTOYHOTO 3araca CTEPKHEN U CTEPKHEBBIX SIITUKOB.

[Tone3nas miomaap 1yl XpaHEHUsI CYTOYHOTO 3araca rOTOBBIX CTEPKHEH
JUTSL KKJIOTO TEXHOJIOTHYECKOTO TTOTOKA Scr HAXOIUTCS 0 opMyIie:

T.-S-K
o = 16 5 ', (5.7)
rjae 116 — CyTOUYHOE KOJUYECTBO CTEPIKHEH, IIIT,
S — mIonIaak, 3aHMMaeMas CaMbIM OOJIBIIAM CTEPKHEM, M,
K1 — koaddunreHT ycpenHeHus pa3MepoB CTEPKHS,
P — 3Ta)XHOCTbh XpaHEHUS CTEPKHEH.
CyTouHOE KOJTMYECTBO CTEP>KHEH Ha MPOrpamMmy 1Mo JaHHOMY TMOTOKY 716
OTIpeIeIIICTC:

Te= (5.8)

rae N — roloBoe KOJIMYeCTBO CTEp)KHEH Ha TIPOrpaMmy, IIT,

Ty — HOMUHATBHBIN (OH]T BpeMeHU PaboThl CTEPKHEBOTO y4acTKa, 4,

h — xoM4ecTBO paboUMX YacOB B TEUCHHE CYTOK, 4 (I ABYXCMEHHOTO
pexkuma paboTel h = 16).
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OO6u1as momaab XpaHeHUs] CyTOYHOTO 3amaca CTepKHEW ¢ y4eTOM Ipo-
XOJIOB PACCUUTHIBAETCS IO popMyIIe:

Sopy =S+ T, (5.9)

riae f— xoaddumpent, yuntsiBaromuii mpoxozs: (f=1,5...2,0).
[Tone3nast momaab ISt XpPaHEHUsI CTEPIKHEBBIX SIIHUKOB Sy MOXKHO OTIpe- JIe-
JIUTh:

_T}]'S'Kl'Kz'KS
= P ;

S, (5.10)

rae 1Ty — CyTOYHOE KOJIMYECTBO CTEP)KHEBBIX SIIUKOB, IIIT;

S — momanp, 3aHUMaeMasi CaMbIM OOJIBIIIM CTEPIKHEBBIM SIITUKOM, M

K1 — koadpunmieHT ycpe1HeHus pa3MepoB SIINUKa;

Kz — koadpuiireHT cepuiHOCTH JIUTHS;

K3 — k03 DUIEHT MOBTOPSIEMOCTH CTEPKHS Ha GOpMY;

P — 9Ta)XKHOCTB XpaHEHUs CTEP>KHEBBIX SITUKOB.

3HadeHust K03PGUIIMEHTOB ISl pacyeTa IUIONIaAe XpaHeHUs CTEp>KHEN U
CTEP>KHEBBIX SIIIUKOB B YCIOBHUSIX MEIKOCEPUMHOTO W MHAMBUAYAJIHLHOTO MPO-
W3BOJICTBA MIPUBECHHI B [1].

CymMapHasi Iiomaap CKiIajia sl XpaHeHHUs] CYyTOYHOTO 3araca rOTOBBIX
CTEPKHEW C y4eTOM IIPOXOJI0B ONpeesieTcs Mo popMyie, aHaaoruyHoi (5.9).

[Tnomaau CkIa0B XpaHEHUS CTEP)KHEBBIX SIIMKOB M CTEPKHEH OJDKHBI
00CTy’KUBaThCS TIOTLEMHO-TPAHCIIOPTHBIM 000PYTOBAHUEM.

B crepxHEBOM OTHIEICHUN OPTaHU3YETCS KOMIUIEKTOBKA W KOHTPOJb Ka-
YecTBa CTEpKHEH. ['0TOBBIE CTEP)KHU TPAHCIOPTUPYIOTCSA B (DOPMOBOYHBIE OT-
JICJICHHUSI C TIOMOIIBIO TMOJBECHBIX 3aMKHYTHIX KOHBEMEPOB, TOJIKAIOIIUX KOH-
BeliepOB ¢ aBTOMATHUYECKUM aJIpECOBAHUEM, DJIEKTPOKAP Ha CTEP>KHEBBIX ILIHU-
Tax, dTAXKEPKax WU KopoOax.

Bce pacueTHble daHHBIE TIO CTEPXKHEBOMY  OTICICHHUIO  CBOJSATCS B
Tadi. A.5S.

2.

5.7 Conep:xxaHue oT4era

Ha ocHoBe aHanm3a JaHHBIX, MMOJTYYEHHBIX MPU BBITOJIHEHWN NPaKTHYE-
ckux pabot Nel, No2 u Ned mpou3BecTH pacyeT KOJUYECTBA U MACChI CTEPIKHEH
Ha TOJOBYIO MPOrpaMMy, HA3HAUUTh TEXHOJIOTMYECKHE MOTOKU. OOOCHOBAThH
BbIOpAaHHBIE TEXHOJIOIMYECKHUE MPOILIECChl U3TOTOBIIEHUS CTEPKHEN, POU3BECTH
BbIOOpP TEXHOJOTMYECKOIO0 00OPYJOBAaHMS. U paccuuTaTh €ro KOJIM4ecTBO. Pac-
CUMTATh IUIOIIAJM CKIAJ0B JIJISl XpAaHEHUs CTEpP>KHEW U ocHAcTKU. BeiOpath oc-
HOBHOE€ MOJIbEMHO-TPAHCIIOPTHOE 000pYAOBaHUE, pa3paboTaTh CXeMy pa3Me-
HIeHHsI 000PY0BaHMSI B IPOCKTUPYEMOM OTJICTICHUH.
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5.8 Bonpochl 1J151 CAMOKOHTPOJISI

1. Kak npou3BouTCA pacyeT MporpaMMbl CTEPKHEBOIO OT/IEJIECHUS LIeXa
B YCJIOBHSIX MacCOBOI'O MJIM KPYITHOCEPUITHOTO MPOU3BOJACTBA?

2. Kak mpou3BOAUTCS pacyeT MPOTrpaMMbl CTEPKHEBOTO OT/ICICHHS LIeXa
B YCJIOBHSIX MEJIKOCEPUITHOTO W €IMHUYHOI0 IPOU3BOICTBA?

3. 3aueM MpOU3BOIUTCS pa30MBKa HOMEHKIIATYPBI CTEPKHEHN Ha TEXHOJIO-
TMYECKUe OTOKU?

4. Ha ocHOBaHUU Yero OIpeAeiseTcsl BBIOOp TEXHOJIOTMUECKHUX Mpoliec-
COB M3rOTOBJICHUS CTEPKHEH?

5. Kakune xapakTepUCTUKHU CTEPKHEN ONPEEISAIOT BHIOOP MOJIENN CTEPK-
HEBOI'0 aBTOMATa WM CTEPKHEBOM JINHUU?

6. Kak cBsi3aHbl BpeMsi IIUKJIa CTEP>)KHEBOIO aBTOMATa € €ro NpOU3BOIN-
TEIBHOCTBIO?

7. Kak MO>XHO, HE MEHSIS1 UCXOJIHBIX JJAHHBIX, IOJIYYUTh JIPYTrO€ pacyeT-
HOE KOJIMYECTBO 000pyAOBaHUS?

8. [Touemy K03 GUIMEHT 3arpy3KU CTEPKHEBOTO 000PYAOBAHUS JIOJKEH
OBITh MEHBIIIE WK PaBEH KOAPPULIMEHTY 3arpy3Ku ((POPMOBOYHOIO 00OPYAOBaHMUSA?

8. B kakux ciaydasx MpUHUMAETCS PEIIeHUE O HEOOXOIUMOCTH YCTaHOBKU
B CTE€P>KHEBOM OTJEICHUM CYLINII?

9. [louemy mpu pacyeTax KOJIMYECTBA CYIINI IOMYCKAETCs MTPOBOAUTD
pacyeTsl, IPUMEHSSI TPEXCMEHHBIN PEKUM PadOThI?

10. Kak TpaHCOpTUPYIOTCS CTEPKHU B OPMOBOYHOE OT/IEICHHE?

11. Kak MOXHO ONpeaeauTh HEOOX0IUMYIO JJIMHY MPOXOIHOTO CYIINIIA,
BCTPOEHHOI'O B KOMIUIEKCHYIO JINHUIO?

12. Kakum 006pa3oM MOXKHO pacCUUTaTh HEOOXOIUMBII 00BEM KaMepHO-
ro cymmuiua?

6 IPAKTUYECKAS PABOTA 6
IMPOEKTUPOBAHUE CMECEITPUT'OTOBUTEJIBHOT' O OTJE-
JIEHUSA

eap padoThbl — 3aKpeIICHHE TEOPETUUYECKUX 3HAHUW U MPUOOpETEHUE
YMEHUM U MPAKTUYECKUX HABBIKOB MPU pa3pabOTKe MPOEKTa CMECENPUTrOTOBU-
TEIBHOTO OTIEJCHUSI IMTEUHOTO 1eXa.
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6.1 OoIMe mMoJIoKeHus

JIJ1st IPOEKTUPOBAHUS CMECETIPUTOTOBUTEIILHOTO OT/ICTICHUS M OTIpeeIie-
HUS HEOOXOIWMOTO KOJIMYECTBA OOOPYAOBAaHMS JJISI TPUTOTOBIICHUS CMeEcCei
TpeOyeTcs 3HaTh TOAOBYIO MOTPEOHOCTh B (DOPMOBOYHBIX M CTEP>KHEBBIX CMeE-
csx. lleHTpann3oBaHHBIC CMECEPUTOTOBUTEILHBIC YUYACTKH MPOEKTUPYIOT B CO-
CTaBe IIEXOB TOJBKO B TOM CIIy4ae, KOT/1a MPOEeKTOM MPEITyCMOTPEHBI TEXHO- JIO-
THYECKHUE TIPOIECCHl M3TOTOBJICHHEM (OpM M CTEp)KHEH C NMPUMEHEHHEM Iia-
CTHUYHO-BSI3KHX CMeceil (IecyaHO-TJIIMHUCTBIX, TEeCUYaHO-MAaCISHBIX, TEeCYaHO-
KHUJIKOCTEKOIHHBIX).

B cnyuae mpumeHeHus B POPMOBOYHOM M CTEPKHEBOM OTICICHHUSAX XO-
JIOTHOTBEPCIONINX CMECEH, CMECETIPUTOTOBUTEIHLHOE OTICIICHNE B MMPOCKTHPY-
€MOM IIeX€ HE MPelyCMaTPUBACTCS U OTAEIbHBIX PACYETOB 000OPYIOBAHUS IS
MIPUTOTOBJICHUS (POPMOBOYHBIX M CTEPIKHEBBIX CMECEH MPOBOANTH HE CIIEAYCT.

6.2 OnpeneJieHue roJ0Bo NOTPEGHOCTH B CMeCAX

OO6mwmit pacxoa cMeceld Ha TOJIOBYIO MPOrpaMMy OIpeAeNseTcs Mo JaH-
HBIM pacyeToB (POPMOBOUHBIX U CTEPXKHEBBIX OTIEJICHUN M PACCUUTHIBACTCS
pa3eNbHO 0 BUJIAM CMECEH.

B ycnoBusix KpynmHOCEpUHOTO IPOU3BOACTBA MPU HAJIMYUU TOYHOU IIPO-
rpammbl (Taba. 1.1) pacder HEOOXOAUMOTO pacxoaa cMeced MPOU3BOIUTCS TI0
BUJIaM U 1O pazmepam (GopM ISl KaXKI0TO HAUMEHOBAHUSI OTIIMBKHU.

O0beM yIIOTHEHHOUW (OPMOBOYHOM CMECH B OJHOU (hOpME MOKHO BbI-
YUCITUTH 110 hopmyJie:

Vd).CM = V@_VMET —Ver, (61)

rie Vg e — 00beM YILIOTHEHHON (pOPMOBOYHOM cMECH B (popMe, M3
V. — 06beM GopmbL, M3
V,.em — 00beM MeTasIa B hopme, M
Ve, — CyMMapHBIi 00beM cTepKHEN B opme, M.
OO0BbeM (pOPMBI BEIUUCIISETCS IO pa3MepaM B CBETY MPUMEHSIEMBIX OIIOK.
O0bem MeTaiia B (hOpME MOYKHO OTIPEACIUTD 110 Macce 3aJTMBAEMOTO KHI-
KOI'0 MeTaJa:

3.
’

v o= (6.2)

rne M — macca )XHUJIKOTo MeTajiia B popMme, KT,
— IUIOTHOCTH 3aJIMBAEMOTO CILIaBa, KI/ M°,

36



CymmapHbIil 00beM cTepkHEelN B (opMe BBIUUCISIETCS 10 PopMyJIe:

r
z (mcm ' ncm)j ' n()I’I’Ul
=1

V,, —
o= pC”‘l , (6.3)

rje M, — Macca j-TOro CTEPIKHS, KT,

Nem — KOJTMYECTBO CTEPIKHEH |-TOTO HAaMMEHOBaHMS (HOMepa) B OTIIMBKE, IIIT,

Nomz — KOJIMYECTBO OTIUBOK B popMme, IIIT,

Pem — INIOTHOCTh CTEPIKHS, KI/M°,

I' — KOJTMYECTBO HOMEPOB CTEP)KHEN B OTJIMBKE, IIT.

["omoBast mOTPeOHOCTH B YILIOTHEHHOM (POPMOBOYHOM CMECH OTIpEeIIs-
eTcs o popmyie:

Vi =Y (Vo Ny) 64

rae V v $.cv. — TOJOBOM 00BEM YIUIOTHEHHON (DOPMOBOYHOM CMeECH ISl
JIAaHHOM OTIMBKH, M/T,

N, — rogoBast moTpeOHOCTH popM ISt I-TOM OTIIMBKH C y4ETOM Opaka OT-
JUBOK U Opaka ¢popm, hopm/T;

Z — KOJIMYECTBO HANMEHOBAHUM OTIIMBOK.

J{nst pac4eTOB MOXKHO MPUMEHSIThH CIIECIYIONINE 3HAYEHUS TNIOTHOCTEH:

- YIUIOTHEHHas (popMoBouHas (0OIMIIOBOYHAS, HATIOJHUTEIbHAS, €UHAs)
WM cTepikHeBas cmech — 1500...1820 kr/m3;

- HeYyIUIOTHeHHass  (OpMOBOYHAsT  WJM  CTEpXKHEBass  CMeCh  —

1100...1250 xr/m3;

- KMJKHE camoTBepaeromue cMecu — 1300...1400 xr/ve.

[Ipy HaNMMYMK TOYHOM WM NPUBEACHHOW ITPOrpaMM pe3yJIbTaThl pacyeTa
TpeOyeMbix 00beMOB (OPMOBOYHBIX CMECEH PEKOMEHJYEeTCSl MPEICTaBISATh
pa3zenabHO ISl KaKIOTO TUIOpa3Mepa OMOK B COOTBETCTBHH C pacueTamMu (op-
MOBOYHOTO OT/eNeHus (Tabnuia A.6).

B ycnoBusx MenKOCEpUMHOTO M HHAWBUIYAJIbHOTO MPOHU3BOJCTBA IpPHU
OTCYTCTBUHU TOUYHBIX JIAHHBIX MOJIB3YIOTCS CPEIHUMH HOPMaMHM pacxojia cMecei
Ha | T rogHBIX OTJIMBOK B 3aBUCUMOCTH OT WX MAacChl U pa3Mepa BBHIOpaHHBIX
onok [1, 4].

TpeOyembie OOBEMBI CTEPKHEBBIX CMECEHW IS BBITIOJHEHHS TOJI0BOM
MPOTPaMMbl OMPENETSAIOTCA MO JaHHBIM PACUYETOB CTEPKHEBOrO OTHACIICHHS
(TpakTH4EeCcKOU paboTHI 5).

Jlyist pacuera Koau4ecTBa cMecuTesiel TpeOyeTcsl 3HaTh 00beM HEYIUIOT-
HEHHOM cMecu. PacueTHpIli 00BeM HEYIUIOTHEHHON (POPMOBOUYHON CMECH OpH-
E€HTUPOBOYHO MOKHO OMPEAEIUTH MO BBIPAKEHUIO:
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H  _\yy
\% om V(ﬁ.cM. ' 0’757 ) (65)
e V' j.cv. — TOOBOM pacyeTHbI 00bEM HEYIIIOTHEHHON (OPMOBOYHOI
cMecH, MY/T,
y > = > 3
V" 4.cn.— TOIOBOM 00BEM YIIOTHEHHOM (POPMOBOYHOM CMECH, M*/T.

6.3 OnpenesieHue KOJIUYECTBA CMeCHTeIel

PacyeTbl konmmyecTBa cMEeCHUTENEH [UIsl MPUTOTOBICHUS (POPMOBOUHBIX U
CTEPXKHEBBIX CMECE MOKHO MPOBOAUTH 0 (hopmyrie 4.3.

[IpOM3BOMUTENLHOCTE CMECHTENS MOXKET YKa3blBaThCA B M°/4, Torma
HEOOXOMMO MEPEBECTH €€ B T/4 MO 3a/1aHHOM IUIOTHOCTU HEYIUIOTHEHHON CMe-
cu. Ecnu B cnpaBoyHMKE yKa3zaH JMIIb 00BEM 3ameca, NMPOU3BOAUTEIBHOCTh
CMECHTENSI MOKHO BBIYHMCIINTD, 33/1aBasi BpeMs IEpEMEILIUBaHUSI.

IIpu pacuerax KOJIMUECTBAa CMECHUTENEH cleAyeT oOpauiaTh BHUMAHUE Ha
TO, YTO UX KOA(PPUIMEHT 3arpy3KH HE JOJDKEH IpeBbINIATh KOIPPUIIMEHT 3a-
rpy3ku (OPMOBOYHOTO U CTEP)KHEBOIO 000pynoBaHus. Bece pacueTHble JaHHBIE
[0 CMECETIPUTOTOBUTEILHOMY OT/IEJIEHUIO 1IeXa CBOAITCA B Ta0uIy A.7.

3Hast COCTaBbl U PACUETHBINA TOIOBOM pacxoa (OPMOBOYHBIX M CTEPKHE-
BBIX CMecel, COCTaBISAIOT (OpMY COCTaBa M TOAOBOTO pacxojia KOMIIOHEHTOB
(Tabmuua A.8). Pe3ynbTaThl 3TUX pacyeTOB HUCIONB3YIOTCA B pacy€Tax CKIIAIO0B
U 000pyIOBaHMS JJIs1 MOJATOTOBKM MCXOJHBIX MaTepuaioB. THIOBBIE COCTaBbI
(OPMOBOYHBIX U CTEP>)KHEBBIX CMECE MPUBEJICHBI B CIIPAaBOYHOM JINTEpATYpE.

6.4 PacyeThbl TPAHCIIOPTHOTO 000PY/I0BAHUSA Y4ACTKA

Ji mo1ayy ChITyYyuX MaTepHalioB (CyXOoH MECOK, cyXas MOJIOTasl TJMHa U
ap.) B OyHKepa HaJ OeryHaMu PEKOMEHAYETCSl MPUMEHSTh MHEBMOTPAHCIIOPT.
[TonroroBneHHas 060POTHAsE CMECHh TPAHCHOPTUPYETCS C MOMOIIBIO JIEGHTOYHBIX
KOHBeWepoB. JKuJIKiMe KOMIIOHEHThI cMeced (KpemuTeld, SMYJIbCUHU, BOJIA) TO-
CTynarT B OeryHsl 1o tpybomnpoBogam. Ilogaya rotroBbIX NeCYaHO-TITMHUCTBIX
(OPMOBOYHBIX M CTEPKHEBBIX CMECEH OT CMECENPUTOTOBUTENBHBIX YYACTKOB K
MecTaM MOTPEOICHHS OCYIIECTBIISIETCS JICHTOYHBIMU KOHBEHEpaMH.

Jliist pacdyera BCIOMOTraTeIbHOr0 000pYy/1I0BaHUs, B YACTHOCTH MalllMH He-
IPEPHIBHOTO TPAHCIIOPTA, TpeOyeTcsl 3HaTh COCTaB (DOPMOBOYHBIX U CTEPIKHE-
BBIX CMECEH.

[IIupuHa AEHTHI JEHTOYHOTO KOHBEMEpa ISl TPAHCIIOPTUPOBAHUSI CBEKHUX
(OpMOBOYHBIX MAaTEpPUANIOB, a TaKke (POPMOBOUHBIX cMecel (CBEKUX U OTpado-
TaHHBIX) MOXKET PACCUUTHIBATHCS MO cleayrolen popmyie:
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L=o - [—, (6.6)

riae — Ko3Gh UIMEHT, YYUTHIBAIOMIMK BHUJ TepeaBacMbIX KOMIIOHEH-

ToB cMeceit ( = 0,08 — ms cyxux xkommoneHntoB; = 0,045...0,06 — mis ChbI-
PBIX KOMIIOHEHTOB),

g — HeoOX0IMMasl MPOM3BOIUTEIHHOCTD JICHTOYHOTO KOHBEWepa, T/4,

f — K03 PHIMEHT, YUNTHIBAIOIIMI HEPABHOMEPHOCTD IMOJaYd MaTepuaa
Ha JICHTY U HakJIOH KoHBeiepa (f = 2,5...3,0 — 11t KOHBEHEPOB OT CMECUTEIICH;
f=1,5...2,5 — 1na TpaHCHOPTHPOBAHHUS OTPAOOTAHHOM CMECH H3-TIO0J BHIOWB-
HBIX pemierok; f = 1,15...1,25 — I HAaKJIOHHBIX KOHBEHEPOB C yriioM HaKJIOHA
oonee 15% f = 1,0 — 114 xoHBeitepos ¢ yrioM HakinoHa 10 15°),

— CKOPOCTb JIBU’KEHHUS ICHTOYHOT'O KOHBelepa, M/C (YCTaHaBIMBAETCS
u3 psna 3aavenuit 0,250; 0,400; 0,500; 0.630; 0,800; 1,000; 1,250; 1,600;
2,000),

— 00beMHas Macca TPaHCIIOPTUPYEMOIo Martepuana, T/M° (KBapIieBblii
necok — 1,5, momotas riuHa — 1,0; oTpaboTanHas u cBexas cmech — 1,2...1,4;
(deppoxpomoBsIil niak — 1,1; kameHHslit yroaes (B nopomke) — 0,7...0,8; ape-
BecHble ormuiku — 0,3...0,4).

Pacuernbie 3nauenus L oxkpyrsitores qo Omkanimumx 3navenuit: 300,
400, 500, 650, 800, 1000, 1200, 1400, 1600, 2000, 2500, 3000 MMm.

6.5 Conep:xxanue oTuyera

Ha ocHoBe aHanu3a JaHHBIX, IMOJYYEHHBIX IIPU BBINOJHEHUH NPAKTHYE-
ckux padot Ned4 u Ne5 nmpousBecTH pacuer KOJIMYeCTBa (POPMOBOUYHBIX U CTEPHK-
HEBBIX CMECEH Ha rofi0BYIO Nporpammy Lexa. OO0CHOBaHHO BBIOPATh U pacCyu-
TaTh KOJIMYECTBO CMECENPUTOTOBUTEIBLHOTO 000pynoBanus. Ha3zHaunts cocra-
BBl U IPOM3BECTH PACUET KOJIMYECTBA HCXOAHBIX KOMIIOHEHTOB cMecel. Paccum-
TaTh HEOOXOJMMBIE TEXHOJIOTHUYECKUE MapaMeTpbl TPAHCIIOPTHOTO 000pyAOBa-
HUS (JICHTOUHBIE KOHBEMephI, 371eBaTOpHI U T. 1.). PazpaboTath cxeMy pa3melie-
HUSL 000pYIOBaHUSI B CMECENPUTOTOBUTEIBHOM OTACIICHUU.

6.6 Bonpocsl AJ1s1 CAMOKOHTPOJIsI

1. Kak mpou3BoAMUTCS pacueT pacxojia OPMOBOUYHBIX CMECEH B YCIOBUSIX
MAacCOBOI'0 WJIA KPYITHOCEPUHHOIO IPOU3BOJACTBA IPU HAJIUYUU TOYHOU IIPO-
rpamMMmsl?

2. Kak nmpou3BoguTcst pacyeT pacxoaa GOpMOBOYHBIX CMECEH B YCIOBUSIX
MEJKOCEPUMHOTO U €AUMHUYHOTO ITPOU3BOCTBA?
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3. Kakum 06pa3oM omnpeaensercs ToA0BOE KOJIUYECTBO UCXOAHBIX KOM-
MOHEHTOB ()OPMOBOYHBIX U CTEPKHEBBIX CMECEii?

4. Kak ompenensercs roloBoii 00beM HEYIUIOTHEHHOW (POPMOBOTHON
cMecu?

5. Ha ocHOBaHMM uero BeIOMpaeTCs TUI U MOJCIb CMECETTPUTOTOBUTEITb-
HOTO 000pyAOBaHUS?

6. Kakrm 006pa3omM MOYKHO OTIPEISIUTh TPOU3BOIUTEILHOCTh BRHIOPAHHO-
ro CMECHUTEJIS, €CJIM OHA HEe YKa3aHa B MACTIOPTHBIX TaHHBIX?

7. Kako#i TpaHCIIOPT MPUMEHSETCSI B CMECETIPUTOTOBUTEILHBIX OT/IEIIe-
HUSX JTUTCHHBIX [IEX0B U JIUIS KaKHUX IesIen?

8. Kakum o00pa3oM ormpenenuTh HEOOXOAWMYIO MPOU3BOAUTEIHHOCTD
JIEHTOYHOTO KOHBelepa?

9. Kakue nanHble HEOOXOIUMBI JIJISl pacdeTa IUPUHBI JICHTHI TPAHCTIOP-
TUPYIOLIEr0 KOHBeWepa?

7 INPAKTUYECKASA PABOTA 7
MNPOEKTUPOBAHUE TEPMOOBPYBHBIX OTJAEJIEHUI

Heanb padoThbl — 3aKperuieHUE TEOPETUUYECKUX 3HAHUU M MPUOOpETEHUE
YMEHUN U MPAKTUYECKUX HABBIKOB MPH pa3pabOTKe MPOeKTa TEPMOOOPYyOHOTO
OT/EJICHUS JIUTEHHOTO LIeXa.

7.1 O01mMe MoJI0KeHUus

B TepmM0o00OpyOHOM OT/EIEHUHN MOTYT BBIIOJHSITHCS CIEAYIOLINE ONEPALIUU:

- otouBka M otpeska JIIIC (BpyuHyro, B TaJITOBOYHBIX OapabaHax, Ha
KPUBOLIUITHBIX Mpeccax, ¢ MOMOMIbIO MPECC-KycayeK, CTAHKOB C JICHTOYHBIMU U
JMCKOBBIMU NTUJIAMH, IJIAMEHEM Ta30KHCIOPOJHBIX PE3AKOB U Ap.);

- OYMCTKA JIUThS OT MpUrapa M OKaIMHBI (TaJTOBOYHBIMU OapabaHamu,
IpOOECTPYHHBIM, JPOOEMETHBIM, BUOPAIIMOHHBIM, THAPABINYECKUM, XUMUUECKHUM,
ANIEKTPOTUIPABINIECKIM, IIEKTPOXUMUYECKUM, Ta30BbIM U APYTUMHU METOAAMH);

- YIQJICHHE CTEpXKHEH W3 OTIMBOK, KOTOPOE YACTHYHO WJIM IOJHOCTBIO
I HEKOTOPBIX OTIUBOK MPOMCXOJUT BO BpEeMs UX OYUCTKH, a AJs TPYJHOYAa-
JSIEMBIX CTEpXKHEH — Ha BUOPALIMOHHBIX YCTAaHOBKAX, B TUAPABINYECKUX U IJIEK-
TPOTUAPABINYECKUX KaMepax;

- 00pyOKa ¥ 3aUMCTKa OTJIMBOK MMHEBMATUUYECKUMHU MOJIOTKAMHU U 3yOuIia-
MU, CIEIUAIBHBIMI YCTAaHOBKaMH, CHAOKEHHBIMU a0pa3uBHBIMH KpyraMu, CIie-
[UATBHBIMA BHOPAIIMOHHBIMA MAaIllMHAMH W Ha 3aTOYHBIX NUIM()OBATHHBIX
CTaHKax;
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- HCTIpaBJieHUE NE(PEKTHBIX OTIMBOK;

- TepMuueckas 00paboTka oTnuMBOK. Ecnu TepmooOpaboTka OTIUBOK
MIPOU3BOANTCS B TeUn O€3 3aUTHON aTMOc(]ephl, MOociae OXJIaKISHUS OTIMBOK
UHOTJ]a TpeOyeTCsl MOBTOPHAS UX OYUCTKA JUIS YaJIeHUS OKAJIUHBI;

- TPYHTOBKA OTIUBOK JIJIsl IPEIOXPAHEHUS KX OT KOPPO3UHU (B MPOXOIHBIX
WM TYITUKOBBIX OKPACOYHBIX KaMepax);

- KOHTPOJIb OTJIMBOK (TIPOMEXKYTOUHBIA — B TMPOILIECCE OYUCTKU, OOPYOKH U
3aQUUCTKH JINThsI, I OKOHYATEIIbHBINA — TIEpe]] TPYHTOBKO#). Bu KOHTpOIIs ycTaHaB-
JIMBAETCS B 3aBUCUMOCTH OT CITYKEOHBIX CBOMCTB, PEABSIBISIEMBIX K OTJIMBKAM.

He xaocoas omnuexa, oasxce 6 0OHOM U moMm dice TUMeEHOM yexe, noo-
gepeaemcs 6cem Ui OOHUM U MeM dce U3 nepeducientvlx onepayui. IloaTomy
MIpU TPOEKTUPOBAHUU OTHACICHUS IE€JIECO00Pa3HO MPEayCMAaTPUBATh IS KaXK-
JIOM TPYIIIBI OTIUBOK TPEOYEMbIE TEXHOJIOTHIECKUE OTIEPAIIUH.

OTnMBKH, BBIOWTBIE M3 JIUTEUHBIX (POPM, MPOXOAAT ONPEACIICHHBINA MO
JUTUTEIBHOCTH LUK oxjJaxjaeHus. HopMmbl BpeMeHHM OCTBhIBaHUSI OTJIMBOK (Ha
KOHBEWepe WIN TUIONIAJIKE) UCIOIB3YIOTCA MPU pacyeTe (ONpeAeeHuu CKOpPOo-
CTH, JUIMHBI TyTH) TUIACTUHYATHIX WJIU MOJBECHBIX KOHBEHEPOB JIJIsi TPAHCIIOP-
TUPOBAHUS TOPSYUX OTJIMBOK C MECT BBIOMBKHU B TEPMOOOPYOHOE OT/ICIICHUE.

[IpoexTupoBanue TepMOOOPYOHOTO OTACICHHS] HAUMHAETCS C aHaJIu3a HO-
MEHKJIATypbl OTJIMBOK U BBIMOJHEHUSI MOCIEI0BATEIBHO CIAEAYIOIIUX OMEepaIIHil:

- pa3OUBKM Bcel HOMEHKJIATYphl OTJIMBOK Ha TPYIIbI C OJMHAKOBBIMU
oneparusiMu (000py1I0BaHUEM), KOTOpasi OCYIIECTBIISIETCSI C yU€TOM BHJIa CIIa-
Ba U MAacChl OTJIMBOK, UX KOH(UTYpalluK, CEPUHHOCTU MPOU3BOACTBA U TPEOO-
BaHU, NPEIbIBISIEMbIX K KAUECTBY OTJIUBKU;

- YCTAaHOBJICHUS ONITUMAJIbHON MOIIIHOCTH TIOTOKA JIJISl KaXKIOU TPYTIIIBI,

- BBIOOpA pallMOHAIBHOTO TEXHOJIOTHYECKOTO Ipoliecca U 000pyA0BaHUS
JUTS TAHHOW TPYIIIBL;

- pacueTa ¥ KOMIIOHOBKH OOOpYJOBaHUsI U PabOUYUX MECT, T. € CO3IaHUS
TE€XHOJIOTUYECKOU JIMHUH.

B maccoBoM u KpymHOCEpPUHHOM IPOU3BOJICTBE O00OPYOBAHHUE pacrpe-
JIeJSIeTCsl HA OCHOBAaHUM MOJAETAIBbHBIX pacueToB (Tabi. A.9), a B cepuiiHOM,
MEJKOCEpUMHOM M €AMHUYHOM — MO YKPYIHEHHBIM MOKA3aTENsIM ISl OTHEIb-
HBIX TPYNI OTJIMBOK. [Ipu mpoekTupoBaHUU OTHENEHUS OTIMBKU, 00pabaThiBa-
€MbI€ OJTHOTHITHBIMH OTIEPAUSAMHU, O0OBEAUHSAIOTCS B rpyIbl (Tadn. A.10).

B kaxmoit rpyme HE0OXOIUMO CTPEMUTHCS OPTraHW30BaTh MOTOK, T.€.
HETIPEPBIBHBINA TEXIPOIIECC, BKIIIOYAIOIIUM MOCIEI0BATEIBHOE PACIOI0KEHUE
COOTBETCTBYIOIIETO OOOPYJOBaHUS, CBSI3aHHOTO MEXIy COOON KOHBeHepamu
WJIU IPYTUM TPAHCTIOPTHBIM 000PYI0OBaHUEM.

Mapky, Tpou3BOJUTEILHOCTh U APYTYH0 XapaKTEPUCTUKY pacCUUThIBae-
MOT0 00OpPY/IOBaHUSI MOKHO MPUHUMATH MO CIIPABOYHBIM JIaHHBIM [4-6, 9, 11,
14], naHHBIM KaTaJIOroB 0OOPYAOBAHUS U JIP.

IIpu pacuerax KojguyecTBa OOPYOHOTO M 3a4MCTHOTO OOOpPYAOBAHUS IS
I[IEXOB MacCOBOTO M KPYMHOCEPUHHOTO TMPOU3BOJICTBA, NPEANOUYTUTEIIbHEE
npeaycMaTpuBaTh MCIOJIb30BaHHWE BO3MOXKHO 00Jiee MPOU3BOJIUTEIIBHBIX aBTO-
MaTOB U YCTaHOBOK, ITOCKOJIBKY MPH MPOUYMX PABHBIX YCIOBUAX OHH 00ECIICUH-
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BAIOT HAWJIy4IlllM€ SKOHOMMYECKHE ITOKA3aTENM — I0 3aHUMAeMOW ITPOU3BOJI-
CTBEHHOU IIOIAH, METAITIOEMKOCTH, PAacX0ay SHEPruu U 3apabOTHOM IiaTe
Ha €IUHUILY BBITyCKaeMoO# mpoaykiuu. M3 coobpakeHnii yMEHbIICHUS pUCKa
OCTaHOBKH lI€Xa MPHU BBIXOJE U3 CTPOsi 000PYAOBAHHUS, a TAKKE U3-3a BEPOSATHO-
CTH 3HAUUTENbHBIX NIOTEPH PabOUYEro BPEMEHU B CBSI3U C OOJIBLION JUIUTEIBHO-
CTBIO UX IIJIJAHOBOI'O PEMOHTA, KOJIMYECTBO TAKOIO 00OPYIOBAaHUS JOJIKHO MpU-
HUMAaTbCs HE MEHEE JIBYX €IMHULL.

B ycnoBusiX MEIKOCEPUMHOIO M E€JUHUYHOIO MHOTOHOMEHKJIATYPHOTO
IIPOU3BOJICTBA, & TAKXKE B [IEXAX U HA y4acTKaxX MAJIOM MOIIHOCTH BBUJY HU3KOU
3arpy3ku 00OpyJ0BaHUS JKeJIaTesIeH BIOOp BO3MOKHO MEHBILIET0 YHCiIa TUIIOB
000py0BaHus, IPETyCMaTPUBATHCS €M0 YCTAHOBKA 110 OJTHOM €IMHHIIE.

7.2 Pacuer koJmyecTBa 000pYA0BAHMA 1J1s1 (UHMIIHBIX ONepaii

Pacuer konmdecTBa OJHOTUIIHOIO O0OpYJIOBaHMS (THApPOKaMEp, TalITO-
BOYHBIX 0apa0aHOB, YCTAHOBOK 3JIEKTPOTUAPOOYUCTKHA U T. I1.) UMEIOIIETO pa3-
MEPHOCTb MPOU3BOJAUTEIHHOCTH (T/4) BBINOJIHAETCS 1O PopMyie:

N = QK (7.1)

To -q

rae Q — mMacca OTJIMBOK Ha T'O/I0BYIO IIPOrpaMMy, MOJIBEpraeMbIX oopa-
00TKe Ha TaHHOM O00OpYAOBaHUH, T,

To — NEWCTBUTENIbHBIN TOJ0BOM POH] BpeMeHU paboThl 000py10BaHHUS, Y,

J — IPOU3BOIUTEIHLHOCTH O0OPYAOBaHUS, T/,

Kn — ko3 dunment HepaBHOMEpHOCTH padboThl (K =1,3...1,4).

Jl5is pacueTra KOJIMYeCcTBa 3a4MCTHOTO 000PYAOBAHUS, UMEIOIIETO pas3-
MEPHOCTh MPOU3BOAUTENBHOCTH (OTIMBOK/4), UCTIONIb3YyeTCs (hopmya:

N No-KH-nl’ (7.2)

To-q-n,

rae No — rogoBoe KOJIM4eCTBO OTIMBOK, 3aYMIIAEMBIX HA JAHHOW 3a4HCT-
HOW YCTaHOBKE, IIT,

N1 — KOJIMYECTBO 3a4MIIAEMBIX TOBEPXHOCTEN B OTJIMBKE,

Ty — nericTBUTENHHBIN (POH]T BpeMEHU pabOThl 3aYMCTHON YCTAHOBKH, ,

N2 — KOJIMYECTBO OJTHOBPEMEHHO 3aYMIIAEMBIX HA CTAHKE TTOBEPXHOCTEM,

( — MPOU3BOIUTEIBHOCT 3aYMCTHOM YCTaHOBKH, OTJI/U,

K, — xosdpunient HEPAaBHOMEPHOCTH paboTHI o0opyaoBaHus
(Ku=13...1,4).

[Tpon3BOAUTENBHOCTh 3aYHUCTHOIO 00OPYIOBAHUS TaK KE MOXKET yKa3bl-
BaThCsl B KWJIOIPAMMax CUMIIIAEMOTO C OTJIMBKU MeTajlja B 4yac. B atom ciydae
pacueTHOe KOJMYECTBO 3aUMCTHBIX MAIIMH MOXKHO OIPEAETUTH 10 hopMyJie:
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n= NO'KHﬂ’ (7.3)
To -q

rae No — roJJoBoe KOJTUYECTBO OTJIMBOK, 3aUMINAEMbIX HA JAHHOM 000pYy-
JNIOBaHUH, IIT,

M — Macca OCTaTKOB JINTHUKOB, MPUXOIAIIASACS HA OAHY OTJIUBKY, KT/OTJI
(mpunumaercs 0,5...2% oT Macchl OTIUBKH),

J — IPOM3BOIUTEIHLHOCTh MAIIIMHBI, KI/4,

T, — mericTBUTENBHBIN (GOHT BpeMEHH PabOTHI, Y.

B macnopTHBIX XapaKTepucTUKax 0O0OpYAOBaHUS JJisi OTAENEHUS MPUOBI-
Jed OT OTIUBOK (CTAHKH JJII MEXaHWYECKOM PEe3KH MpUObLICH, YCTAaHOBKU JIJIS
ANEKTPOKOHTAKTHOM, KUCIOPOIHON U TIJIA3MEHHON PE3KU U T.) BMECTO MPOU3-
BOJIMUTENILHOCTH YacTO yKa3aHa CKOPOCTh pe€3a B MWUIUMETPAX B MUHYTY WJIH B
CeKyHly. B 3TOM ciydae CKOpOCTh pe3a cielyeT NepecyuTaTb B METPHI B 4ac U
KOJIMYECTBO YCTAHOBOK pAacCUUTATh MO SMIUPUIECKON hopMmyiie:

No-Ku-z
n=
70 -v

: (7.4)

rae No — ToJ10BOo€ KOJMYECTBO OTIMBOK Ha TOJOBYIO IPOrpaMMy, TOJIBEP-
raeMbIx 00paboTKe Ha JaHHOM 000PY/I0BaHUH, IIIT,
To — NeCTBUTENbHBINA T0OJI0BOM (POH/T BpeMEHH pabOoThl 000pyAOBaHMS, U,
Z — sMnupuyeckuit kodgdunuent (tabdn 7.1),
— CKOpOCTb pe3a, M/,
Kn — xoaddunirienT HepaBHOMepHOCTH padoThl (Kx = 1,3...1,4).

Tabauya 7.1 — 3nauenus ko3ppuyuenma z

Macca OTIHBOK, KT [Ipeobnanaromias TOIMMHA CTEHKU 3HaueHus
OTJINBKH, MM Kod(uimeHTa z
Ho 20 0,065...0,085
Ho 50 Cs. 20...35 0,08...0,10
Cs. 35 0,095...0,12
Ho 20 0,085...0,11
CB.50...100 Cs. 20...50 0,09...0,16
Cs. 50 0,15...0,30
Ho 30 0,20...0,60
Cs.100...500 Cs. 30...50 0,56...0,76
Cs. 50 0,74...0,90
Ho 30 0,55...0,80
CB.500...1000 Cs. 30...60 0,65...0,9
Cs. 60 0,70..1,10
Ho 40 0,9...1,2
CB.500...1000 Cg. 40...60 1,0...1,35
Cs. 60 1,25...1,6
Ho 40 1,70...1,90
Cgs.1000...5000 Cg. 40...80 1,75...2,00
Cs. 80 1,80...2,15
Ho 50 1,75...2,10
CB.5000 Cg. 50...90 1,8...2,15
Cs. 90 2,0...2,20
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7.3 Pacuer KoJIM4ecTBA TEPMUUYECKHUX Mevei

JI7ist OTJIMBOK M3 CTalM, KOBKOTO YyTyHA U JIPYTUX CIUIABOB B OUMCTHBIX OT-
JEJEeHUAX TPEeayCMaTPUBAIOTCA YYaCTKU Ul TEPMUYECKOH 0OpabOTKHU OTIMBOK.
Bun tepmuueckoit 06paboTku 00yClaBIMBACTCS TEXHOJIOTMUYECKUMU YCIOBUSMH
Ha OTJMBKHU. B MaccoBOM MpPOHM3BOACTBE M KPYIMHOCEPUHHOM MPOU3BOJICTBE IMPHU-
MEHSIIOTCS. METOAWYECKHE TMEUU TOJKATEIbHOTO, KOHBEHEPHOTo, AJIEBATOPHOTO U
TYHHEJIFHOTO TUTIOB, a B CEPUIHOM U €IMHUYHOM ITPOM3BOJICTBE — KAMEPHBIE TEp-
MHYECKUE Ie€YM MEePUOINYECKOro ICHCTBUS. BO3MOXKHO TakKe HCIOJIb30BaHHE
MIAXTHBIX JIEKTPUUECKUX Medeit. PexuM TepMuueckoit 06paboTKu OTIMBOK OIIpe-
AeJseTCs 10 TEXHOJIOTHYECKUM KapTaM WM CIIPaBOYHOM JUTeparype.

[Tpon3BOANTENFHOCTS TEPMUYECKON M€Y KAMEPHOT'O TUIIA OIPEIeIeTCs
IUIOIABI0 MO/a, YAEIbHOM HAarpy3koi Ha 1M? IUIomanu ¥ HpodOSKUTENEHO-
CTBIO LIUKJIA TEPMUYECKON 00pabOTKH:

q=__, (7.5)

i€ m — yAeNbHas Harpy3ka Ha 1 M2 ruiomaay rmoja ey, T,

F — myommaas moaa mnequ, M2,

t — MPOAOIHKUTEIBHOCTD ITUKIJIAa TEPMOOOPAOOTKH, BKIIFOUAsi BpeMs Ha 3a-
TPY3Ky U BBITPY3KY II€UH, Y.

[TpoTOKATETFHOCTh IUKJIA OTPEISIAETCS BBIOPAHHBIM PEKUMOM TEp-
MOOOpPaOOTKH 11 KOHKPETHOTO TEXHOJIOTMYECKOTO MOTOKAa OTIMBOK. Ilmomans
10/1a ¥ yIeJIbHAs HArpy3Ka Ha 1M? IUIOMIaay — 110 CIIPAaBOYHBIM JIAHHEIM.

Heo6xomumoe KoJIM4ecTBO TEPMUUYSCKUX TeUeH U UX THUITBI OMPEICIISIOT-
Csl pa3zIeNIbHO JIS KaXKI0T0 BUAA TEPMOOOPabOTKH 110 hopmyIie:

N = QK (7.6)

To0 - q

rae Q — Macca roJHbIX OTJIMBOK Ha TOJ0BYIO IIPOrpaMMy, MOJABEPTraeMbIX
TepMHUUYECKOMN 00paboTKe, T,

To — NeCTBUTEBHBIN TOI0BOKM (DOHJT BpeMeHHU pabOThI IIeUH, U,

g — MPOU3BOAUTEIHLHOCTh TIEYH, T/4,

Kn — xoadduniment HepaBHOMEepHOCTH padoThl (Kx = 1,3...1,4).

[Ipy nUTENbHBIX LUKIAX TEPMOOOPAOOTKH ACHCTBUTEIBHBIMN (OH Bpe-
MEHHU pabOThl TEPMUUYECKON MEUH IeIeCO00pa3HO MPUHUMATH ISl TPEXCMEHHO-
ro pexuMma. B ciydasx TepMuueckond OOpPOOOTKHU TSIKEIBIX OTIMBOK CIIEIYET
MPUHUMATh BO BHUMaHHUE, YTO OTJICJICHUE MPUOBLIECH OT OTIMBOK MPOBOJIAT TI0-
CcJIe IPOBEICHUS OTNiepalui TePMOOOPaOOTKH.

[Ipu pacuerax KoiIM4ecTBa OOOPYIOBAHHUS TEPMOOOPYOHOIO OTHACIICHMS
K03 buIueHT 3arpy3ku K, npuaumarot oosraHo 0,65...0,85. Eciau Benmnunna K,
OKa3bIBACTCS HEYJIOBJIETBOPUTEILHON (CIUIITKOM MaJIOW WJTU BBIIIIE BEPXHETO
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PEKOMEHTyeMOro Tpesena), BHIOUPAIOT APYro TUI 0O0OPYIOBaHMS WM Tepe-
IPYyIIIMPOBBIBAIOT IPOIPAMMY.

Ha ocHoBaHuM pacueToB KojndecTBa 00OpYIOBaHUs OIpeesieTcss Heo0Xo-
JMMast JJ1s1 €T0 pa3MeEIIeHHs IJI0MIAAb U ITPOU3BOANTCS KOMIIOHOBKA OT/ICJICHUH.

['oTOBBIE OTIMBKM XpaHATCSA Ha CKJIAJaX FOTOBOTO JIUThS B CTEJIAXAX,
AIUKaX Ha MOJdy. B JIUTEMHBIX LiexaX MperycMaTpUBAIOTCA TAKKE MPOMEXKY-
TOYHBIE CKJIaJbl OTIMBOK JO M IOCIE TEPMOOOPaOOTKH, KOMIUIEKTOBOUYHBIN
CKJIaJl TOTOBOTO JIUThA. HOpMBI AJ1s pacuera MpOMEXyTOUHBIX CKJIaJJOB OTJIMBOK
710 ¥ TIOCJIE TEPMUYECKON 00pabOTKM NpUBOAATCS B uteparype [1, 5].

KonnuecTBo MOCTOBBIX KpaHOB TEPMOOOPYOHOIO OTAEIEHUSI U UX PEKO-
MEHAyeMasi TPy30M0AbEMHOCTh B 3aBUCUMOCTH OT MacChl 00pabaThIBaEMBbIX OT-
JMBOK YCTaHAaBJIMBAIOTCS MO HOpMarHuBaM [l] uim W3 pacdera IJIUHBI y4acTKa,
o0cCITy’)KuBaeMoro oHUM kpaHoM. HeoOxoaumoe uncio kpaH-0ajoK U 3JIEKTpo-
Tajei, MOABECHBIX IEMHBIX KOHBEUEPOB U APYroro MoAbEMHO-TPAHCHOPTHOTO
000OpyI0OBaHUS YCTAaHABIMBAECTCS NP KOMIIOHOBKE OTAEJIEHUS, a UX PACIIONO-
KEHUE U TPACChl — C yYETOM HEOOXOJUMOCTH CO3JaHUsl KpaTHAMIIUX TEXHOJO-
IMYECKUX IIOTOKOB.

7.4 Conep:xxanue oT4yera

Ha ocHoBe aHanm3a npou3BOJCTBEHHOM MPOrpaMMbl pa30UTh BCIO HOMEH-
KJIATypy OTJIMBOK HAa TEXHOJOTHYECKHE MOTOKH C ONTHUMAIbHOW MOIIHOCTHIO,
BBIOpATh pallOHATBHBIE TEXHOJIOTHYECKUE MPOIIECCHI 11 GUHUIITHON 00paboT-
ku. [IpousBect 000OCHOBaHHBIM BBIOOP HEOOXOAMMOTO TEXHOJIOTHYECKOTO H
TPAHCIIOPTHOTO OOOPYAOBAaHUSA M paccuuTaTh €ro KojudectBo. Pa3paboraTh
CXEMY pa3MelleHus: 000py10BaHUsI B TEPMOOOPYOHOM OTACIICHUU.

7.5 Bonpocel AJ1s1 CAMOKOHTPOJISE

1. Kakue ornepanuul MOTYT BBITIOJHATHCS B TEPMOOOPYOHOM OTACIICHUU?

2. Kakue cyiiecTBYIOT CocOObI OT/IEJICHUSI INTHUKOBO - TUTAIOIIUX CH-
CTEM OT OTJIMBOK?

3. Kakue cambie pacnpocTpaHeHHbIE CIOCOOBI OUMCTKU OTIMBOK?

4. TTo kakuM TIpU3HaKaM BeIOUpaeTCcss 000pyI0BaHUE JJISI OYMCTKH OTIIN-
BOK MPH PA3IMYHBIX YCIOBUSIX CEPUITHOCTH IPOU3BOJICTBA?

5. Kakumu criocobaMu MOXKHO ONPEETUTh KOJIUUYECTBO HEOOXO0AMMOTO
OJTHOTUITHOTO 3a4UCTHOTO 000PY10BaHUS?

6. OT yero 3aBUCUT MPOU3BOUTEILHOCTh TepMHUUecKoil ieun? Kakum
00pa3om oHa orpeensieTcs?

7. Kak MO>HO n30€xaTh TOBTOPHOM OYMCTKH OTJIMBOK IOCJIE TEpMUYE-
CKoif 00paboTKu?
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8. B uem cocTouT 0COOEHHOCTH PacYeTOB KOJIMYECTBA O0OPYIOBAHUS TS
OTJIEINICHHsSI MPUOBLIEH OT OTIUBOK?

9. Kakum 00pazom onpeaensieTcss KOJMMYeCTBO MOCTOBBIX KPAHOB JIJIs
TEPMOOOPYOHOTO OTACIICHUS?

8 INPAKTUYECKASA PABOTA 8
INPOEKTUPOBAHUE CKJIAJOB HINXTOBbBIX U ®OPMOBOYHbBIX
MATEPHAJIOB

eab padoThbl — 3aKpeIICHHE TEOPETUUYECKUX 3HAHUW U MPUOOPETEHUE
YMEHHMI U MPAKTUYECKUX HABBIKOB MPHU pa3pabOTKE MPOEKTa CKJIAI0B IIUXTO-
BbIX U ()OPMOBOUYHBIX MATEPUAIIOB JIMTEHHOTO 11€Xa U YYaCTKOB MOJATOTOBKH U C-
XOJIHBIX MaTE€pHUaJIOB.

8.1 O01mme MoJI0KeHUus

XapakTepHOil OCOOCHHOCTBIO JIMTEHHOTO MPOM3BOJICTBA SIBJISETCS IIO-
TpebsieHrne OOJBIIOr0 KOJWYECTBA UCXOJHBIX MaTeprasioB. Ha 1 T rogHoro mu-
Ths MOTpebIIgeTCs 0 3...5 T pa3audHbIX MaTepuaioB. OOIIE3aBOICKUE CKIIA/IbI,
00CITY’>KHBAIOT BCE WIJIM HECKOJIBKO 1IEXOB 3aB0OJIa, OPTaHU3YIOTCSI Ha HEOOJIBITHX
3aBOJIax, MOTPEOJISIONINX UCXOIHBIE MaTEPHAIBl B HEOOJIBITUX KOJIMdecTBax. Ha
KPYIHBIX 3aBOJIaX OPTaHU3YIOTCS MIPHUIIEXOBBIE CKIIAIBI.

JIsi MamuHOCTPOUTENBHBIX 3aBOIOB CKJIAAbl (POPMOBOYHBIX, IITMXTOBBIX
MaTepHaoB, TOTUTMBA M (IFOCOB PEKOMEHAYETCS MPOCKTUPOBATH TPU JIUTEH -
HBIX IIeXaX. B 3aBHCHMMOCTH OT TPOW3BOJICTBEHHOW MOIIHOCTH II€Xa CKJIaJIbl
MINXTOBBIX U (POPMOBOUYHBIX MATEPUATIOB OBIBAIOT 0OBEIUHEHHBIE (MIPU MPOU3-
BOJICTBEHHOM MOIIHOCTH 11eXa 70 15...20 ThIC. T TOJHBIX OTJIMUBOK) U CAMOCTOSI-
TeIbHBIC (pa3ebHbIC).

Bce dhopmoBoUuHBIE U MIUXTOBBIC MaTepUaTbl PEKOMEHAYETCS XPaHUThH B
3aKpBITHIX TToMetneHust. CKIIa/ibl MUXTOBBIX MAaTEPHAIIOB MOTYT HE OTAIlIMBATh-
csa. DOPMOBOYHBIE MaTEpHAIbl HAZ0 XPAaHUTh PH TeMmepaTtype He Humke +5°C.
B 105KHBIX MaJIOCHEXKHBIX palOHAX METAUTMYECKUE MaTEPUaTTbl MOKHO XPaHUTh
Ha OTKPBITHIX TIOMIAIKAX.

DOpMOBOYHBIE ITECKH XPAHATCS B JKEIE300C€TOHHBIX 3aKpOMax, 3ariTyOJIcH-
HBIX B 3eMJTIIO Ha 2,5...4,0 M WM METATMYECKUX U KEJIe300€TOHHBIX OyHKepax.
Bonpioii 3amac cyxux MmeckoB PeKOMEHIYETCS XPaHHUTh B JKEJIC300€TOHHBIX WIIH
METATMYECKUX CUJIOocaxX BHE 3/aHus 1exa. Chipas TJIMHA XPaHUTCS B MPUEMHBIX
sIMaxX WM JKEeIe300€TOHHBIX 3aKpOMax, Cyxasi MOJIOTas TJIMHA U OCHTOHHT — B 3a-

46



KPBITBIX METAJUIMYECKUX OYHKEpax W eMKOCTSX. JKUIKHe CBA3YIOIINE XPAHITCS B
LHHACTEPHAX U CIIEHUAIBHBIX EMKOCTSX B OTAILIMBAEMBbIX IOMEILICHHUSIX.

UymikoBble YyTyHBI — B 3aKkpoMax uiu mradensx. Kaxaas mapka dyryHa
— OTZIeNbHO. UyTyHHBINA U CTAIBHOU JIOM XpaHUTCS HA BEIMOLICHHBIX OETOHHPO-
BAHHBIX IUIOMIAJIKAX WMJIM B 3aKpoMax, pa3JeiabHO MO BUJaM U rabapurtam. Yyi-
KU LBETHBIX METAJUIOB — HA MOJJIOHAX B TPY30BBIX MAKETax B 3aKPBITOM IOME-
meHud. CTpy’KKa U OTXOZbI IIBETHBIX METAJJIOB — B METAJUIMYECKUX 3aKpbIBa-
IOIINXCA SAIIUKaX MO CIUlaBaM, BUAY U KadecTBy. DeppociuiaBbl — B 3aKpoMax, B
KOHTEMHEpAaX WJIM B Tape IMOCTABIIMKA B 3aKpbITOM MoMemeHnu. Kokc — B 3a-
KpOMax, IPUEMHBIX SIMax.

@IrOChl — B KOHTEIHEPAX WM B Tape MOCTABIIKKA B 3aKPHITOM ITOMEILICHUY.

Orneynopsl — B 3aKpbITHIX CKJIaJaX B KOHTEHHEpax, MaKeTax uiu mrade-
JSIX HAa TJIOIIAIKAX.

Mexnay mrabensMyd pa3iMyHbIX MaTepUaloB B YYIIKaX WIM TaKeTax
JOJIKHBI OBITH TIPOXO/IbI MPUHOHN 1 M. ITpoxob! 1yist o€ Ha IIUXTOBOM JIBO-
pe He JOJKHBI MPOXOAUTH B 30HE JACUCTBUS MAarHUTHBIX U IPe(EepHBIX KPAHOB.

BenuuunHa 3amaca paznuyHbIX MaTepuaioB Ha CKJIAAE 3aBUCHUT OT KJIMMa-
THUYECKOTr0 MOsica, B KOTOPOM pa3MENIEH LEX, BUIa MaTEpPUasa, MOITHOCTH 1[eXa
1 KOJIeOJIeTCs: Il MeTAJNIMUYECKUX MaTepuasioB oT 15 1o 45 nHeit; 11 necka u
riuHEI — oT 20 no 120 nHeit.

KonudecTBO OCHOBHBIX MaTepHaNIOB (LIUXTOBBIX U (DOPMOBOUHBIX), Xpa-
HALIMXCS HA CKJIAJE, ONPEIEIISIETCA COrJIaCHO pacueTaM IUIaBUIIBHOTO U CMECe-
IIPUTOTOBUTENIBHOTO OTICJICHUH.

8.2 Pacuer KoJIM4YeCcTBA BCIIOMOIaTeJIbHBIX MATEPHAIOB H OTHEYTIOPOB

K BcmomorarenbHbIM MaTepHaliaM JJisi MPOU3BOJICTBA KUIKOW CTalu U
YyryHa OTHOCSITCA IUIAKOOOPa3yIoIIMe MaTephalibl, PACKUCIUTEIN U OKHCIUTE-
JIM: TIIaMOT, TUTABUKOBBIN IIITIAT, U3BECTHSIK U Jp. B 3aBHCUMOCTH OT THIIa CILJIaBa,
crioco0a TMOy4eHUsI U €eMKOCTHU TI€UH, CPeIHee KOJIMYECTBO IMIIAKOOOPa3YIOIINX
MaTepHAaJIOB OMPEIEIIICTCS UX PacXoa0M Ha 1T xujakoro Metaynia (tadi. 8.1).

Tabauya 8.1 — Hopmul pacxooa ecnomozameibHblx Mamepuanos OJisi Gvl-
NJIA8KU Memaiia, Ke/m

Twur cruiaBa
Marepua- Huzko- n Bricokoneru-
e Yraepoaucrteie i | Yyrys, B
el CpEeaHEICTHPO pOBaHHbIE CTA~ | " myyir
BaHHBIE CTAJIN hies|
N3BecTHAK 50...65 45...65 35...70 0...35
HHamor- 0..8 0...8 3.6 0...6
HBII 001
Inaguxo- 0...12 0...12 3.6 0..15
BBI IITIAT
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Pacxon okucnurenel (OKaThIIM WIK OKaJIUHA), IPUMEHIEMBIX IPU IJIaB-
K€ C OKHCIIUTEIbHBIM MEPUOJIOM, COCTABIACT 3...9 KI/T KUIKOTO JAJs CIJIABOB,
MOJIy4a€MbIX METOJIOM OKHUCJIEHHS B 3aBHCHMOCTH OT MApKH BBIILJIABISAEMOMN
CTaJu.

HopMmbl pacxona OTHEYNOPHBIX MAaT€pUANIOB JJII PEMOHTA IUIABUIIBHBIX
nevei v pa3IMBOYHBIX KOBIIEH pUBEACHBI B Ta0. 8.2.

Tabauya 8.2 — Hopmbl pacxoda ocHeynopHvix Mamepuaios 0jisi 6bINIA6KU
memaia, k2/m

Pacxon matepuaion

% CrajbHOE JTUThE UyryHHOE THTHE

= PemonT PemonT PemonT | Pemont PemonT PemonT PemonT

% IOYTOBBIX | WHAYK- KOBIIIEH | TyTOBBIX WHOYKUU- | KOBIIEH BarpaHokK

S neyeu IIMOHHBIX neyeu OHHBIX

neyei neyei

Kupnnu 15...25 - 9,7... 12...20 - 6,0...8,5 10,0
IIaMOTHBIN ...9.8
Kupnnu 7,0...9,5 - - - - - -
TMHACOBBII
Kupnuy ne- 6,5...7,5 - -
[PUKJIa30BbIN
Kuprma 6,5...7,5 - - 2,0
XPOMOTIEPH-
KJ1a30BEIN
[Toporok 1,2...1,5 - - - - - 2,5
[ePHUKIIa30-
BBIA
Kapton 1,0 2,0...5,0 0,1... 0,8 2,0...4,0 0,21 -
acOeCTOBBIN ...0,2
Ksapr - 24...35 - 10 20...34 - -
MOJIOTBIN
CronopHbIit - - 6,0... - - - -
rpurac ...9,0

JIns TepMUYECKHX TeUeld YKPYIHEHHAs: HOpMa pacxoJa OTHEYNpHBIX Ma-
TEPUAJIOB NMPU TEPMOOOPAOOTKE CTATBLHOTO JIUThSI COCTABIISICT: KUPIUY IIAMOT-
HBIU 17151 QyTEpPOBKHU MOJIa CTEH U CBOJA neueit — 5,3 kr Ha 1 T TepMooOpadaThI-
BaEeMOTO JIUThS; KApTOH acOecTOBbIN — 2,5.

Pacxon xokca mpu mjiaBKe YyryHOB B KOKCOBBIX BarpaHkax MPUHUMAIOT
12...15% ot mMacchl METAIUIMYECKOM YacTH LIMXThI, MpUYEM OONBIIHNA pacxon
OTHOCHUTCS K BarpaHKaM Majioi MPOU3BOAUTEIHHOCTH.

Pacxon koinMuecTBa BCEX BCIIOMOTaTEIbHBIX MAaTE€pUAIOB Ha TOJIOBYIO
MporpaMMy YCTaHaBJIMBAIOT Ha OCHOBAaHWU MPUHATHIX HOPMATHUBHBIX JTAHHBIX
M0 KaKJIOMY BHIYy Marepuasia (Ha 1T roJAHOro JIUThs WU KUJKOTO METajia) B
COOTBETCTBHUH ¢ TabJ1. 8.3.
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8.3 Pacuer niomajeii 1jisi XxpaHeHUsI MATEPUAJIOB

Hcxoanoit 6a3oi AJisi MPOSKTUPOBAHMS CKJIQJ0B CIYKAT PE3yIbTaThl pac-
YETOB IUIOIIAM 3aKPOMOB JJI KaXJOT0 MaTepuaia U BCEHl IUIOMAAu CKIaja.
OTH pacyeThl JOJKHBI BBITIOJHITHCA B COOTBETCTBUM C HOPMAaMU MPOEKTUPOBA-
HUS JINTEUHBIX [IEXOB.

Tabnuya 8.3 — Pacxo0 ecnomocamenbHblx MaAmMepuaios

Pacxon, T, M
Marepuan Ha3nauenue Ha I T roxnoro
(’KHIKOTO Me- Ha nporpammy
TaJlJIa)
droChI
H3BecTHIK Packucnurens 55,0 660,0
OxarsIm Oxucnuresn 4.0 48,0
Bcero ¢urocon p)
Orueynopsl
Kuprina mramot- | PeMOHT AyroBbIx 20,0 240,0
HBIN rneyueu
Kupnuu mamort- PeMoHT KOBIIEH 9,7 116,4
HBIN
Bcero orueynopos p)

OTHMH HOpMaMHu MpPEAyCMATPUBAKOTCS PAcXoj]l MaTepUalioB, CPOKU HX
XpaHEHHUsI, peKUM pabOThl U (HOHJ BPEMEHH JINTEHHOTO 1eXa.

Hopwmsbl ai1g pacuera CKIaJoB IIUXTOBBIX U (DOPMOBOUYHBIX MaTEpPUAIIOB B
3aBUCUMOCTH OT KJIMMATUYECKOTO MOsIca U HAIM4YMA Ha 3aB0OJIe 0a3MCHOrO CKJIa-
na npuBeaeHsl B [1]. PacueT miomaaeit /s XxpaHeHus IUXTOBBIX U (h)OPMOBOY -
HBIX MaTE€pHUaJOB a TAKXKE JIJIsl XpaHEHUsI OTHEYIIOPOB BEJIETCA MO (popMyIie:

F=11.225(f+ f,+ ..+ fn), (8.1)

rae fi...fn — pacdeTHbIe MIOMIAAN TS XPaHEHUST KOMIIOHEHTOB IIHUXTHI U
IPYyTUX MaTEpUAIOB.
[Lnomaay 3aKkpoOMOB J1s1 OTJEJIBHBIX KOMIIOHEHTOB OIPEACIISTFOTCS:

kb
TH'H‘V

f , (8.2)

I7I€ K — KOJINYECTBO KOMIIOHEHTA Ha MPOrpaMmy, T,
b — HopMa XpaHeHus1, THEH,
Ty — ro0BOI HOMUHAIBHBIN (DOHT BpeMeHU paboThI CKIIazia, THEH,
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H — BpIcOTa XpaHEHUs KOMIIOHEHTA, M,
— HACBIIHAsA Macca KOMIIOHEHTa, T/M°,

Pe3ynbTaThl pacyeToB IIIOmMAAeH CKIAA0B MPEACTABISAIOT 0 opme Tad-
nuubl A 11.

Tabnuua 3anoaHseTCcs B CASAYIONIEM MOPSIIKE.

1. ITo pe3ynbpTaTaM pacueToB IUIABUILHOTO (Tabj. 3.2) U CMECENPHUTOTO-
BUTEJILHOTO OTJIeJIeHUM (maHHble U3 GopMbl A.7), a Tak ke MO JaHHBIM, MOJTY-
YEHHBIM B pe3yJIbTaTe PacueToB KOJMYECTBA BCIIOMOTATENbHBIX MAaTEPUAIOB U
orueymnopos (Ta0:. 8.3) 3anonusitores rpadsl 1 u 3.

2. B cooTBeTCTBMU C JaHHBIMU, MPUBEICHHBIMU B [1], BIOMpaOT 3Haue-
HUS U 3an0JHSIOT rpadbl 2, 5, 6 u 7.

3. CyTtouHas nmoTpeGHOCTh AJsl KaX10ro Marepuaina (rpada 4) onpenens-
eTCsl KaK 4YacTHOE OT JeJeHHs 3HadeHus B Tpade 3 Ha roJ0BOM HOMUHAIBHBIN
dboH BpeMeHH pabOThI CKIaja.

4. TpeOyeMblil 3amac Ha CKJIae JJId KaXJ0ro mMarepuayia OIpeneisieTcs
yTeM MPOU3BeIeHUs 3HaUeHUH B rpadax 4 u 5.

5. ITo dopmyne (8.2) onpenensOT pacueTHYIO IUIONIAAb XPAaHEHUS KaxK-
noro KomroHeHTa (rpada 8).

Tax ke Ha MIOMAASIX CKJIAJOB HEOOXOIMMO MPEAyCMaTPUBATh MECTA JIJIs
npreMa U pasrpy3ku marepuayioB. [lnomans, 3aHsATas BHyTPEHHUMH ICTaKaa-
MU U MECTaMU JUIS pasTpy3KH, OMpeAeNsieTcs JUIMHOM cKiana (IJIMHOM Tposie-
Ta), KOJMYECTBOM 3CTaKaJ ¥ HEOOXOIMMOU MIIUPUHON MECT pa3rpy3Ku:

F,=m-l-n, (8.3)

rie M — MUpuHA pa3rpys3ku, (6...8), M,
| — mmHA >cTakagsl, M
N — KOJIMYECTBO DCTAKAI.

8.4 YuacTku noarotoBKu GOpMOBOYHBIX M IIMXTOBBIX MATEPUAJIOB

[IpakTHueckn Bce MIMXTOBBIE W (DOPMOBOUYHBIE MaTEpPHAIBI TIEPEHd I0-
CTYIUIEHHEM B TMPOU3BOJICTBO TOJBEPrarOTCs MOJATOTOBUTEIHLHON 00paboTKe.
VY4acTku moAroTOBKH (POPMOBOYHBIX U IMUXTOBBIX MAaTEPUATIOB PEKOMEHTYETCS
Co3/1aBaTh MPH CKJIaAax.

DOopMOBOYHBIC TIECKH MPOXOAAT CIICTYIOIIUE TIOITOTOBUTEILHBIC OITepaIiy.

1. Pa3peixsienue u Ipo0sieHre KOMBEB MPHU MOTyUYEHUU CMEP3IIErocs rmecka.

2. [IpoceB B MOMUTOHAILHBIX OapaOaHHBIX CUTaX, I OTACISIIOTCS KPYT-
HbIE BKIIFOUEHUS U JPOOSTCS HEMPOUHBIE KOMKHU CHIPOTO U CCOXIIIETOCS TECKA.

3. Cymka npu Temneparype i kBapueBblx neckoB < 600 °C, i rm-
aucthix < 200 °C 1o Bnaxunoctu 0,5...1,0 %. IIpu HeGONBIIMX 00BEMAX MECKOB,
MOIBEPTraeMbIX CYIIIKE, MPUMEHSIOT OapabaHHbIE CyIIWja, B JPYTHX CIydasx —
CYIIIKY B THEBMOTIOTOKE U CYIIIKY B KHUIISIIEM CIIOE.
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4. Oxnaxnaenne a0 +30 °C MIPY OTCYTCTBUHU CKJIaJla CyXOro MecKa.

5. [Ipoces uepes curo.

['muua i 6EHTOHUT B KyCKaX MPOXOAUT CISAYIOIINE OTepaIiu.

1. I3menpyeHre KOMKOB Ha Kycku pazmepom 70x70 Mm.

2. Cymxka npu temneparype < 400 °C no Bnaxnoctu 4...5% B Gapaban-
HBIX CYLIUJIaX.

3. Pazmon 10 yactui menee 1 M.

4. TIpoces yepe3 CUTO

[Ipu ucnons30BaHUU B CMECSX TJIMHUCTBIX CYCIIEH3UM CYIIIKa U pa3MoJ
TJIMHBI HCKJTFOYAKOTCA.

YacTo B cocTaB y4acCTKOB MOJTOTOBKH (DOPMOBOUYHBIX MaTEPUATIOB BKIIO-
YaloTCs YYaCTKU pereHepanuu oTpabOTaHHBIX CMECEH.

[IInxTOBBIE MaTepUaabl TAKXKE IMOJBEPrarTCs MOATOTOBUTEIBHBIM OIlE-
pauusm.

UylIKOBbIE YYyT'YHBI Pa3iaMbIBAIOTCS YYIIKOJIOMOM. [[J11 aBTOMaTH4YECKOM
3arpy3ku BarpaHok guameTpom 110 1100 Mm pasnambIiBarOTCsA Bce UymIKd. Jlis
OOJBIIMX BarpaHOK JMTEHHBIE YYT'yHbl MacCOM A0 25 KI' HE pa3aMbIBalOTC, a
MEepeaEeIbHbIE U CIIENHAIBHBIE — MaccoU 10 50 Kr pa3naMbIBaOTCS JJIsl BCEX Ba-
IPaHOK.

CrasibHOM M YYTyHHBIM JIOM, KaK IPABUJIO, IOCTYNAKOT B PA3JAEICHHOM
Buje. [Ipu HEOOXOIUMOCTH pa3leNbIBAIOTCA KOMPAaMH U Pa3pe3aroTcsl ajiura-
TOPHBIMHU HOKHUIIAMHU U Fa30BBIMH PE3aKaMHU.

CoOCTBEHHBIN BO3BpaT — OYMINAETCS B TAJITOBOYHBIX OapabaHax U B CIy-
yae HEOOXOIMMOCTH U3MENHYAIOTCS Ha KOIpax.

deppociuiaBbl MOJABEPratoTCs APOOICHUIO.

Pacuer HeoOXxoauMMoro kKojaudecTBa 000OPYIOBAHUS MO MOJATOTOBKE IIHMX-
TOBBIX M (DOPMOBOUHBIX MATEPHAIOB MPOU3BOJIUTCA TO (OopMysam, aHAIOTHY-
HbeIM (3.2...3.5). BeiOpanHoe KOIM4eCTBO 000PYI0BaHUS JOJKHO 00ECIIEYNBATh
kod(punment 3arpy3ku Kz = 0,7...0,9. XapakTepuCTUKH CYIIWI JJIs TEeCKa U
TJIMHBI, APOOUIIOK U MEJTBHUII JIJISl IIMXTOBBIX U (POPMOBOYHBIX MAaTEPUATIOB, CUT
U Ipyroro 00opyA0oBaHUs MPUBECHBI B CIIPABOYHOM JIUTEpAType.

8.5 Conep:xanue oT4yera

Ha ocHoBe ananm3a JaHHBIX, MOJTYYEHHBIX MPU BHITOJTHEHUU TpaKTUYe-
ckux pabot Ne3 u Ne6, onpeenuTh KOJIMYECTBO BCIIOMOTATEIIBHBIX MaTEPUaIOB
JUISl BBITIOJTHEHUS MPOTPAMMBI 11€Xa, PACCUUTATh TUIOMIAIN JJIsl XPAHEHUS IIHX-
TOBBIX ¥ ()OPMOBOYHBIX MATEPHUATIOB U TUIOMIAH CKIAI0B BiesoM. OO0CHOBAThH
BBIOOP HEOOXOIMMOTO TEXHOJOTUYECKOTO 000PYIOBaHUS ISl YIACTKOB MOATO-
TOBKH MaTEpHUAJIOB U pacCUUTaTh TpeOyemoe konmuecTBo. OOG0CHOBATH BBHIOOD U
mMo00paTh MOABEMHOE WM MOBEMHO-TPAHCIIOPTUPYIOIEE 000PYAOBAHHE IS
CKJIAJIOB.
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8.6 Bonpochl 1J11 CAMOKOHTPOJISI

1. KakuMm 00pa3oM HEOOXOAMMO XPaHUTh IIUXTOBBIE U (HOPMOBOYHBIE
Marepuanbl?

2. Kakue Matepuaibl OTHOCATCS K BCIOMOTATEIbHBIM?

3. OT 4ero 3aBUCHUT BUJ MPUMEHSIEMbIX OTHEYNOPHBIX MaTtepuanoB? Kak
OMpeeNseTCss UX KOJMYECTBO Ha TOI0BYIO POrpaMMmy?

4. Ha ocHOBaHUM KaKUX JIaHHBIX MOYKHO OIPEACIIUTh BUJl U KOJIMYECTBO
[TUTAKOO0PA3yIONTNX MaTeprUajIoB?

5. Kakue nanubie, HCMOIB3yEeMbIE B pacyeTe CKIIAJ0B, SBISIOTCS OCHOB-
HBIMU?

6. OT yero 3aBUCHUT BEIMYMHA 3araca MaTepruajoB Ha cKiaje?

7. Kakuie TeXHOJIOTHYECKHE OTIEPAIlU MOTYT BBITIOJIHATHCS HAa YUaCTKe
HOJATOTOBKU (POPMOBOUYHBIX MaTEpUajIoB?

8. Kakue TexHOIOTHYECKHE ONEPallii MOTYT BBITIONHATHCS Ha y4acTKe
MOJITOTOBKU HIMXTOBBIX MaTepUAIOB?

9. [lepeuncnure OCHOBHBIE CPEICTBA MEXAHU3ALMH CKIIA0B.

9 INPAKTUYECKAS PABOTA 9 }
OINPEJAEJEHUE MOIIHOCTH JAENCTBYIOIWEIO JUTEHHOIO
IMEXA

e paboThl — 3aKpeIIeHUE TEOPETUUECKUX 3HAHUM U PUOOPETEHNE
YMEHUH U IPAKTUYECKUX HABBIKOB IIPH pa3padOTKE MPOEKTAa PEKOHCTPYKIIUU
JNENCTBYIOIIETO JJUTEUHOTO 1IEXA.

9.1 O01Me MoJI0KEeHUS

Pa3paboTka mpoekTa peKOHCTPYKIIMH 11€Xa HaYWHAETCS C aHajau3a 3ajia-
HUSI ¥ UCXOJTHBIX JAHHBIX JIUIT TPOCKTUPOBAHUS. DTH JJAHHBIC BKIIOYAIOT B ceOs:
IUIAHUPOBKY 11€Xa U OTHAEJIBHBIX €r0 YYaCTKOB, IIPOU3BOACTBEHHYIO IIPOTPAMMY,
BUJ| CIJIaBa OTJIMBOK, TPYMITY CJIOKHOCTH, MapamMeTpbl U Ha3HAYEHUE U3TrOTAB-
JIMBAEMBbIX OTJIUBOK, YPOBEHb TPEOOBAHMM K KaueCTBY JINThS, XapaKTep U OCO-
OCHHOCTH TPEINPHUSATUS, B COCTaBE KOTOPOro JOJKEH (PYHKIIMOHUPOBATH JIM-
TEUHBIN 1I€X, CEPUNHOCTD MPOU3BOACTBA.

Pacuersl mpon3BOASATCS HA OCHOBAHWM YKPYITHEHHBIX TEXHUKO- SKOHOMMU-
YECKHX TMOKAa3aTesIer MO JTAaHHBIM MPEANPHUITHSI-IIPOTOTUIIA U CITPABOY- HBIM JIH-
TEpaTypPHBIM JAHHBIM.
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PexomMenayet crneayromuil HopsSA0K BHITOTHEHUS paOOTHI.

1. AHanu3 nNpou3BOJCTBEHHOM MPOTrpaMMBbI LI€Xa, XapaKTEPUCTUKA OTJIH-
BOK 10 Macce, CEpUNHOCTH, JIATEWHBIM CIUIaBaM U TEXHOJIOTMYECKUM MOTOKaM
M3rOTOBJICHHS (CM. IPAKTUYECKYIO paboTyNel).

2. Pacuer (oHA0B BpeMeHM pabO4YMX U OCHOBHOTO TEXHOJOTHYECKOTO
000pyI0BaHUsI BCEX OTIIEJICHUM I[€Xa B COOTBETCTBUU C MPHUHATHIM PEKUMOM
paboThI (CM. MPAKTUUYECKYIO paboTyNe2).

3. Omnpepenenrie MOITHOCTH JTUTEHHOTO 11€Xa M0 YCTaHOBIEHHOMY (hop-
MOBOYHOMY 00OPYI0BAHHUIO.

4. OnpeneneHre MOIHOCTH JIMTEHHOTO 1eXa 10 YCTAHOBIEHHOMY I1J1a-
BWJILHOMY 000PYI0BaHHIO.

5. ComnocraBneHre MOITHOCTEH 11eXa U onpeenenne kodgduimueHTta
HECOOTBETCTBUS.

KoadduimenT HECOOTBETCTBHSI MOIIHOCTEN OMNpEAENsIeTcs] KaK 4acTHOE
OT JIeJICHHS MOIIHOCTEW 1ieXxa (POPMOBOYHOIO U IUJIABWJIBHOTO OT/IEJICHUI
(MeHbIIIasi BeTMYMHA JEIUTCA Ha 00iblnyto). Eciu nonydeHHbIN ko3P huumreHT
3HAYUTENIbHO OTJIMYaeTcs OT 1, TO JanbHEWIIyI0 pa3pabOTKy MpPOEKTa PEKOH-
CTPYKLIMH LI€Xa BEYT 10 MEHBIIEH BETUYHUHE.

9.2 OmnpenesieHne MOIIIHOCTH 1IeXa MO0 YCTAHOBJIEeHHOMY (DOPMOBOY-
HOMY 000pPY/10BaHHIO

MOITHOCTB JTUTEHHOTO 11eXa 10 YCTAaHOBJICHHOMY (DOPMOBOYHOMY 000pY-
JIOBAHUIO OTIpeIeIIIeTCs 1Mo hopmylie

Q=Q1+Q2+...+Qn, (9.1)

rae Qi...0n — MOIHOCTH (POPMOBOYHBIX YHACTKOB IO KAXKIOMY TEXHOJIO-
THYECKOMY MMOTOKY U3TOTOBJISIEMBIX OTJIMBOK.

B cooTBeTcTBMU C JaHHBIMHU II€Xa-TIPOTOTUIIA BCS HOMEHKIIATypa OTJIH-
BOK, BBIITYCKA€MBIX B I[€X€, paclpe/iesieHa Ha TPYIIBI 0 TEXHOJIOTHYECKUM T10-
TOKaM WJIA y4acTKaM, UCXOs U3 rabapuToB, MACChI, TOJIIIHMHBI CTCHOK, CJIOKHO-
CTH KOH(UTYpalMH, KJIacca TOYHOCTH M CEPUUHOCTH OTIMBOK. [Ipu BBIMONHE-
HUM Pa0OTHl KOJMYECTBO TEXHOJOTHYECKUX IOTOKOB I€Xa OPUEHTHUPOBOYHO
MO>KHO OTNPEJETUTD M0 YCTAHOBICHHOMY ()OPMOBOYHOMY 00OPYIOBAHUIO.

B cnyuae, ecnu nomiexxamui peKOHCTPYKIIUY JIMTEMHBIN LIEX B CBOEM CO-
CTaBe COJCPKUT (POPMOBOYHBIA YYaCTOK, OOOPYIOBaHHBIM (HOPMOBOYHBIMH
MallliHAMU WJIM KOMIUIEKCHO-MEXaHU3UPOBAHHBIMU JIMHUSIMHU JJISI U3TOTOBJIIC-
HUSl Pa30BbIX OMOYHBIX (POPM M3 MECUYAHBIX CMecel, PEKOMEHIYeTCs CIeaylo-
MW NOPSIAOK PACUETOB.

1. Ilo macnopTHBIM JaHHBIM YCTaHOBJIEHHOT'O OOOpPYAOBaHUS ONpEaessi-
0T €T0 MPOU3BOAUTEIBHOCTD M Pa3Mephbl MPUMEHSIEMBIX Ha ATHUX MaIIHHAX
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onok. [Tpu oTCYyTCTBUUM TaKUX JTaHHBIX JOMYCKAETCS HUCIOJIb30BATh XapaKTepH-
CTUKH aHAJIOTUYHOT'O 00OpPYAOBaHUS.

2. PaccunThiBaeTCsl KOIMUECTBO M3TOTOBIsIEMBIX (opM Ng, ¢ yueTom
75...85 % macnopTHOM MPOU3BOAUTEIIHLHOCTH.

_ q-70-n-(0,75...0,85)
P 2-Ku-a

N , (9.2)

rae ( — macmopTHas MPOM3BOIUTEIHHOCTH (DOPMOBOYHOTO 00OPYIOBA-
HUs, OTydopm/d,

To — NEeWCTBUTENbHBIN ToJ0BON (OHI BpeMeHH paboThl (HOPMOBOUHOM
obopynoBaHus, 4,

N — KOJIMYECTBO OJTHOTUITHBIX YCTAHOBOK,

Kn — xoaduiineHT HepaBHOMEPHOCTH PadOThl (HPOPMOBOYHOTO 000PY/I0-
Banus (Ku = 1,25...1,35),

a — ko3¢ duieHT, yuutbiBaromuii 6pak gopm (a = 1,02...1,06).

B cnyuae ecnu Ha JMMHMM MPEAYCMOTPEHBI OMEpAlMU COOPKH, 3aJIMBKH,
OXJIQXK/ICHUS U BBIOUBKH JIMTEUHBIX (DOPM, KOJTUYECTBO U3TOTOBIIIEMBIX B TEUE-
HUE To/1a (HOPM MOXKHO OIIPEAETUTH 10 hopMyIie

_q -To-n-(0,75....0,85)
P Ku-a

N , (9.3)

r7ie (| — macrnopTHasi MPOU3BOIUTEILHOCTh (POPMOBOUYHOMN JTUHUH, (GOpM/U

3. ITo narabIM Tabd. 4.1 B 3aBUCUMOCTH OT Pa3MEPOB OTOK OIMPEACIASTCS
CpEIHSsl METAIUIOEMKOCTh OAHOM (hopMbl Mcp. Takke METamioeMKOCTb (hOPMBbI
MOJKET OBITh OTpesieNieHa KaK cpeiHee apupMeTHIeCKoe MEKIYy MaKCUMaTbHON
1 MUHUMAJIbHOH MaccaM{ OTJIMBOK, M3TOTOBJISIEMBIX B JTaHHOM TEXHOJIOTHYC-
CKOM TIOTOKE.

4. OmnpenensieTcsi MOITHOCTH (POPMOBOYHOTO YYaCTKA 10 TOJAHOMY JIUTHIO.

Q =N, Mcp (9.4)

[Ipu m3roroBnenun ¢opm B omnokax Ha miany u3z XTC pekomeHayercs
CIICIYIOLINUM TTOPAA0OK PACUYETOB.

1. [lo macnopTHBIM JTaHHBIM YCTAaHOBJIEHHOT'O CMECHUTENIS OINpeesseTcs
€ro yacoBasi MPOU3BOAUTEIBLHOCTh IO KOJWYECTBY MPUTOTOBICHHONW CMECH
(1/q).

2. PaccunThiBaeTcs roqoBoe KOIMIECTBO (POPMOBOYHOM cMecu My, IpH-
TOTOBJISIEMOE OJTHOTUITHBIMHM CMECUTEIISIMU.

:CI-Td-n-(O,75...O,85)
Kn

Mew (9.5)
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r7e ( — HacrmopTHAs MPOU3BOIUTEIBHOCTh CMECHUTETS, T/4,

To — NENCTBUTENbHBIN r0/10BOM (POHA BpeMeHU pabOThl CMECUTENS, Y,

N — KOJIMYECTBO OJTHOTUIIHBIX CMECUTENEH,

Kn — ko3¢ durimeHT HepaBHOMEPHOCTH pabOTHI.

Ecnu B macnmopTHBIX JaHHBIX yKa3aH JMIIb 00beM 3ameca, MpPOU3BOJIU-
TEJIBHOCTh CMECUTENSI MOKHO BBIYHMCIINTH, 33/1aBasi BpEMsI IEPEMEITUBAHMUS.

3. [1o naHHBIM NpeANpPUATHS WM CIPABOYHBIM JJAHHBIM O HOpMaX pacxo-
na (GOpMOBOYHOM cMecH Ha | T TOTHBIX OTJIMBOK OMPEICTSETCS BO3MOXKHBIN
BBIITYCK T'OJHOIO JINThSI, U3TOTOBJIEHHOTO C MPUMEHEHHEM 3THX CMeceil (MOIL-
HOCTh (DOPMOBOYHOTO y4acTKa MO TOAHOMY JIUTHIO).

Q:W'MCM ) (96)

rze W— yAeabHbIN pacxol (JOPMOBOYHOM CMECH Ha Ha | T TOHBIX OTIIMBOK.
[Tpu oTcyTcTBUM MHpOpManuu 00 yAEIbHOM pacxoze (POpMOBOUHOM cMe-
CH CIIepBa OIpeAeNsieTcs: ToA0BOM 00beM MOJIy4eHHOM (hOPMOBOYHOM cMecu Vem.

v =Mow (9.7)
CM p

roe — miotHocth X TC.

[To pazmMepam B CBETY IPUMEHSEMBIX OIOK ONpeeseTcs 00beM OJHOU JIH-
TeHHON popMbI Vh.

Vgp=1-b-2-h, (9.8)

rae |, b, h — nauna, mmprHa ¥ BEICOTa OIIOKH B CBETY COOTBETCTBEHHO, M.
Omnpenensercs roJl0BOE KOJIWYECTBO (OpM MO JAHHOMY TEXHOJIOTHYe-
CKOMY ITOTOKY.

Vem
N, = Voa (9.9)

rae a — KodpPuueHT, yauThIBatoumil Opak U3roTOBIEHHBIX (GOPM.

[To manabM Taba. 4.1 B 3aBUCHMOCTH OT pa3MEpOB OIOK OIPEASIsCTC
CpeIHssl METAIIIOeMKOCTh (popmMbl Mcp u o dhopmyne (9.4) onpenensieTcss Bo3-
MO>KHBIN BBITTYCK TOJTHOTO JIUTHSI.

Pacuers HEOOXOIMMO TPOBOIUTH MO KAXKIAOMY THITY (HOPMOBOYHOTO
000pyI0BaHUS OTICTHHO.

[Ipu otcyrcTBUM WH(pOpMaMK 00 yCTAaHOBIEHHOM (DOPMOBOYHOM 000-
PYJIOBaHUHM MOIIHOCTH (DPOPMOBOYHOTO y4aCTKa OPHUEHTHPOBOYHO OMPEACIISIOT
10 KOJIMYECTBY pabOUUX MECT:

Q = Kpm-Mcp- Tp_M, (9.10)

Ty
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rne Kpm — KoamdecTBo pabodynx MecT (POPMOBOYHOTO Y4aCTKa,
Tpm — ronoBoit poua BpeMeHu paboyero mecrta, 4, (cm. 1m.1),
T 4 — BpeMs IIMKJIa U3TOTOBJICHHS OTIMBKHU B OJHON opme, .

Bpewmst nukia U3roToBiIeHUs OTJIMBKY B OJIHOM (hopMe OrpesielisieTcs B
3aBUCUMOCTH OT CpeIHel MeTauioeMKocTh (popmbl Mcp 1o gaHHbIM [1].

KonuyecTBo pabounx MecT (OPMOBOYHOIO YHACTKA MOXKHO OPEEIUTh
O CIIEAYIOIIEMY BBIPaXXEHHUIO.

_ 5S¢
K= s 5) 50 (11

rae S¢p — miomans yuactka GopMOBKH, M, (OPHEHTHPOBOYHO OIIPEIEIIs-
€TCs IO TJIAHUPOBKE 1IeXa),

So — 1mI0maak OJHOM OIIOKHU B CBETY, M2,

[Tpu HAMMYHMK B 1I€X€ OHOTO MJIM HECKOJBKHX Y9aCTKOB KECCOHHOM (op-
MOBKH aHAJIM3UPYETCS MOJHAsA MHPOPMAIIUS O XapaKTePUCTUKAX BCEX KECCOHOB
(ponn BpemeHu pabOTHI yyacTKa, KOJIMUYECTBO KECCOHOB, UX pa3MEphl, CPEIHSSA
METaJUIOEMKOCTbh, BpEMS LIUKJIA U3TOTOBJICHHS OTJIUBOK U T.J.).

MolHOCTh yyacTKa B 3TOM CIIy4ae MOXHO OINpPENEIUTh Mo (popmylie, aHa-
noruyHo# (9.10). B ciydae, ecinu ydacTok KECCOHHOM (DOPMOBKU B CBOEM COCTABE
MMEET KECCOHBI PA3IMUHBIX Pa3MEPOB, pacueThl HEOOXOAUMO MPOBOIUTH MO KaXK-
JIOMY THUIIOpa3Mepy KECCOHOB OT/AEIBHO.

[Ipy OTCYTCTBMM YaCTUYHOMN WM MOJIHOM MH(POPMALIMK O XapaKTEPUCTUKAX
KECCOHOB pacueThl pEKOMEHAYETCS POBOJUTH CIIEAYIOIIUM 00pa3oM.

1. Tlo nyaHMpOBKE 1i€Xa OPUEHTHUPOBOYHO OIpEeNsieTcss oOuias miIomaib
y4yacTka (pOPMOBKHU B KECCOHAX S,.

2. Ompenensercsa cyMMapHasi IJI0MIa b BCEX KECCOHOB Sk

Sks=8yl4. (9.12)

3.Ilo HOMEHKIAaType OTIMBOK, HM3TOTOBISIEMBIX Ha y4YacTKe KECCOHHOMU
(OpPMOBKH OMpeeNsIeTcss CPpeaHssi METaUIOEMKOCTh OJHOTO KeccoHa Mcp, Kak
cpenaHee apudmeTnyeckoe MEXAy MaKCUMajdbHOW U MUHHUMAJIBHOM Maccod OT-
JINBOK, U3TOTOBJISIEMBIX B JAHHOM TEXHOJOTHYECKOM MOTOKE. B 3aBUCUMOCTH OT
Mcp onpenensieTcst BpeMsi IIUKJIA T, U3TOTOBJICHUS OTJIMBKU B JAHHOM KE€CCOHE.

4. PaccuutbIBaeTcss 00bEM OJHOI0 KECCOHA

M
= ° (9.13)
(0,05...0,075) -y
rac — IINIOTHOCTH METaJ1J1a OTJIINBOK (I[JIH CTAJIbHBIX OTJIMBOK 7,8 T/ MS, I-Iy-

T'YHHBIX — 7,2 T/M3).
5. [Ipunumas riyouny xkeccona 1,5...2 M, onpeaenstor miomans 1 kec-
COHa Sk.
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6. PaccunThIBaeTCSI KOJIMYECTBO OJHOTHITHBIX KECCOHOB.

n=Sks (9.14)
Sk
7.Ilo dopmyne (9.10) ompenensieTcss MOIIHOCTh y4acTKa KECCOHHOM
dopMOBKHU
Ecnmu B 11exe mpemycMOTpeHO HECKOJBKO TEXHOJIOTUYECKUX MOTOKOB M3TO-
TOBJICHUSI OTJIMBOK B KECCOHaX (HECKOJBKO YYaCTKOB KECCOHHOH (hOPMOBKH), TO
AQHAJIOTUYHBIC PACUETHI MPOBOASTCS MO KWKIAOMY TEXHOJIOTMYECKOMY TOTOKY OT-
JETBHO.

9.3 OmnpeneneHue MOIIHOCTH IeXa MO YCTAHOBJIEHHOMY NJIABHJIbHO-
MY 000py10BAHHIO

JIist onpenienieHust MOIHOCTH 11€Xa HEOOXOIMMO U3 IJIAHUPOBKU WIIH 1I€-
XOBOW crnenu(uKaluy BbIOPATh YCTAHOBJIEHHOE IUJIaBUIIBHOE OOOpYIOBaHUE.
[Tonb3ysiCh AaHHBIMM LI€Xa-MPOTOTHUIIA, KATaJOraMH IUIABWJIBHOTO 000pY/10Ba-
HUS WIM JIPYTUX CIPABOYHBIX HCTOYHMKOB YCTAHABIMBAKOTCS TEXHUYECKHE Xa-
PaKTEpPUCTUKH BbIOPAHHBIX TUIABUIIBHBIX arperaTos.

Mo1HOCTh TUTEHHOTO 1i€Xa MO YCTAaHOBJIEHHOMY IUIaBUJIBHOMY 00OpYy-
JIOBAHUIO B 00ILIEM CiTydae ONpeesercs

Q=2 100, (9.15)

TBI’

rae Qo — BO3MOXHBIM BBITYCK METAJJIa YCTAHOBJIECHHBIM TJIaBUJIbHBIM
000pyIOBaHUEM, T,

TBI" — cpennuii MPOLEHT BBIXOJIa TOJHOTO JINThs (MPUHUMAETCSA T10 JaH-
HBIM TIPEANPUSATHS WA BRIOUPACTCS M0 JTUTEPATYPHBIM JTaHHBIM B 3aBUCUMOCTH
OT poJia MeTajljla ¥ MaccChl OTJIUBOK).

Bo3MoxHBI creayromme BapuaHThl MPOEKTHBIX PEIICHUM — B LIEXE yCTa-
HOBJICHBI BarpaHK!, MHIYKIIMOHHBIE WU DJIEKTPOIICYUH.

B nr0o60oM ciyyae BO3MOKHBIN BBITYCK >KMJIKOTO METajla OmnpeeisieTcs
o ¢hopmyiie

_To-n-p

Qo (9.16)

K

rae 7o — NeHCTBUTEIbHBIN TOI0BOM (DOH]T BpeMEeHHU padOThI TIaBUILHOTO
arperara, 4,

N — KOJIUMYECTBO OJHOTHUIHBIX IJIABMJIBHBIX IICUEH,

P — IPOU3BOIUTEILHOCTD IIABMIIBHOM TI€YH, T/4,
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K — KO3 (UIIMEHT HEPABHOMEPHOCTH MOTPEOJICHHS KHUAKOTO MeTasia,
k=12...14.

Ecnu B 1miexe ycTaHOBIEHBI IUIaBUJIBHBIE arperaTtbl Pa3jinyHOTO THMA H
pa3HON MPOU3BOIUTEIHLHOCTH, BOZMOKHBIN BBIITYCK >KUKOTO METallila He00XO-
VMO ONPEIEISATh pa3eNbHO.

9.4 Copnep:xaHue oTueTa

Ha ocHoBe aHanu3a MJIaHUPOBKM 11€Xa M OTAEJBHBIX €r0 y4acTKOB, IpO-
M3BOJICTBEHHOM MPOTPAMMBI LI€Xa U XapaKTEPUCTUKU OTJIMBOK OINpPENETUTh TEX-
HOJIOTUYECKHE MMOTOKU. B COOTBETCTBUM C MPUHATBHIM B LIEXE PEKUMOM PabOTHI
MIPOU3BECTU pacyeThl (OHAOB BPEMEHU PA0OUYUX MECT U OCHOBHOI'O TEXHOJIOTHU-
4eCKOro 00opy1oBaHMs BceX OTAeNeHul 1exa. OnpenenuTb MOUTHOCTb JIUTEH-
HOT'O II€Xa 0 YCTaHOBJIEHHOMY ()OPMOBOYHOMY M IUIABUIBHOMY OOOpYyHOBa-
Huto. [IpoBecTn aHanM3 MOMYYEHHBIX PE3YJIbTATOB, OMPEAETUTh KOI(DPHUIIUEHT
HECOOTBETCTBUS MOIIHOCTEN U AaTh PEKOMEH/IALNH 110 PEKOHCTPYKLIUU LIEXA.

9.5 Bonpocsl 1J151 CAMOKOHTPOJISI

1. Kakum 06pa3oM MOKHO OTIPEICIINTh MOIITHOCTh ()OPMOBOYHOI'O YJacCT-
Ka 11exa, 000py0BaHHOTO (POPMOBOYHBIMU MaITUHAMU ?

2. Kakum 00pa3oM MOXKHO OTIPENeTUTh MOIITHOCTH (DOPMOBOYHOTO y4acT-
Ka 11exa, 000pyI0BaHHOTO aBTOMATHU3UPOBAHHBIMU (POPMOBOYHBIMU JTIMHUSIMHU?

3. [Toyemy mpu pacdeTax KOJUIECTBA OJTHOTUITHOTO (POPMOBOYHOTO 00OPY-
JIOBaHMsI HEOOXOAMMO MpUHUMATH 75...85 % macnopTHOM POU3BOAUTETHLHOCTH?

4. Ha ocHOBaHWY YETO OMPEALISICTCS CPEIHSAST METAITIOEMKOCTh OTHOM
dbopmbl ipu POPMOBKE B OTMTOKAX ?

5. Kak BbIYMCIUTH POU3BOAUTEIHHOCTE CMECUTETISI TIO BPEMEHH Tepe-
MEIIMBAHUSA CMECH?

6. Kak paccuntarh MOIIHOCTH (POPMOBOYHOTO y4aCTKa MPU OTCYTCTBUH
JAHHBIX 0 (POPMOBOYHOM 0OOPYIOBAHUN?

7. Ha ocHOBaHMH Yero ompeaesseTcss BpeMs IIUKJIa H3TOTOBJICHUS OTIINB-
K4 B popme?

8. Ha ocHOBaHMM Yero ornpeaeisieTcsi CpeHsss MeTaUIOEMKOCTh OHOU
dbopmbl ipr POPMOBKE B KECCOHAX ?

9. Ha ocHOBaHMH Yero OMpeaessseTcs BpeMs IIUKJIa H3TOTOBJICHUS OTIINB-
KM B KeCCOHE?

10. Kak ompenenuTh BO3MOXHBIN BBITYCK KUJKOTO METaJlIa B INTEHHOM
1[eX€e M0 YCTAaHOBJICHHOMY TUIABMJIBHOMY 000pYA0BaHUIO?
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HNPUJIOKEHHUE A

@®opMbI NPOrPaMM M CBOJHBIX BeIOMOCTEH

Tabnuya A.1 — llpumepnas ghopma mournoti npocpammsl yexa

HanmenoBanue

Macca, kr

- KommmuecTBo
OTJIMBKH s > o Macca, KT,
2 = < & § CTEPIKHEH, LT
QO = o E T M . <
2 5 < = . )
E 1 s © é Q = H = % . <
52 = o= 2 oz § > 5 Ea 5 T | = :
= % = E = o & o e et e > % | T o
23 = Qe = m T L = a = A = = g, s
= = 2 8 v | & 5§ & 5 & E & 2 x5 2 £
5 B 5 = B = A Q o 2 0 5 S = 5 S| 2 2 o,
O O & = ) o = B = g = =3 &= = 2 -3 3 S
SRy = g g s | 2 ° < = 8 © °| 28| =
= S E = = E S < Y S| ©
5 g | E s S ~ . = | E
=
MeJikoe JuTHe
1) ) @) |D=@x3)| O) | 6) | D=O+B)xO5)| (8) 9) (10)] AD=(®)x(10)|(12) | (13) | (14)
Buiika 285000 6,1 1738,5 36,6 | 31,3 67,8 6 500x400x150| 2 12 1,5 | 18,0 | 35]
Kopowmsicno 150000 3,0 450 24,0 20,0 44 8 500x400x150| 0,5 4 0,6 24 | 25]1
500x400x150
Bcero no rpynne z z hX h) z z
CpeaHnee quthbe
[lIxuB 185000 18 3330 36...] 35 71 2 800x600x200| 3 6 2 12
Bcero no rpynne z 2z z z z z
NUTOI'O mo nexy ) ) ) 2 P )
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Tabnuya A.2 — llpumepnas ¢hopma npusedenHol npoepammsl yexa

['pynma Haumeno- 3anannas nporpamua TleneBOLHON [IpuBeneHnbIM TO-
OTJIUBOK IO BaHUeE I'omoBoit Macca I'omoBoit I'omoBoit p P HK JIOBOU BBIMYCK I10
Macce, Kr OTJIUBKHU BBIITYCK, OTJIMBKHU, BBIITYCK, T BBIITYCK I10 KOSD.. rpymme, mrT
T KT rpyIrmne, T
1) (2) (©) (4) (5) (6) () (8)
Cs. 30 Kpsimika 1000 7 7,0
Kopmyc 5000 10 50,0
Crakan 4000 20 80,0 _ _
Manen 500 50 10,0 271,2 271,2/99=2,739 |4500x2,739=12327
Koneco 4500 22 99,0
[Ton3yH 900 28 25,2
Cs. 30...100
Hroro by by
Tabnuya A.3 — Ceoonas eedomocms niasunbHo20 omoeneHus
K Komruectso I [Ipon3BoaUTENBHOCTH
Mapxka OITUHECCTBO YKUIKOTO Tun | EMKocTb POZOILKI= KonunuecTBo neuei, mr
TOJHOIO MeTaIa TEJILHOCTh HeYn K3
CIiaBa neyd | IedH, T
JTATBA, T T/T T/4 TLTaBKH, 1 T/T T/4 pacyeTHOE | MPUHSATOE
30J1 15200 28800 JCIT 12 2,1 3 0,7
45XJ1 4800 9150 JCIT 6 0,6 1 0,6
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Tabnuya A.4 — Ceoonas eedomocms PopMOBOUHO20 OMOeIeHUs

Pazme KomnunuectBo gopm ¢
Konnue- p Cpenmsist Mme- (op Tum gop- | IIpousBoauTens- KonnuectBo
I'pynna OTIOK B yueToM Opaka
CTBO TaJUI0EM- MOBOYHO- | HOCTH (HOPMOBOY-
OTJIUBOK, cBery (Kec- B TOJI B 4ac K3
T TOJTHOTO COtOB) KOCTb (hOPMBI, ro arpera- | HOrO arperara, pacuer- | MpUHSA-
JUTHS, T M ’ KT Ta, JIUHUA bopm/a HOE TOE
Jo 100
Cs. 100
...500
Tabnuya A.5 — Pacuemnas 6e0omocmes CmepicHe8020 omoeietus
KonuuectBo crepxHel, T Macca 1 Tun KomnnuecTtso
o T'onoBas [IpousBoau-
I'pynna I'omoBoit CTEpK-
. Ha mo- Cpenuss TIOIIA/1b TETBHOCTh
cTepKHen Ha po KpBI Bcero | omgnoro Hanpo- o0nem CYIIUJIb- HEBOTO o0opynoBa- ac OpUHS K3
o Macce, P P rpamMmy, | CTEpXHEI, 06opy- Py, p p
T rpaMmy THE Haroxm | CTepkK- T N HBIX F;JH/IT, o- HUS, CbMOB/Y, | YeTHOE TOE
Opaka HS, KT M UKIIOB/4
BaHUS
o 16 J16T
Cs. J140X
16...40
Beero | 20 12 | X2 ' 2 2 ' ' ' ' '

[Tpumeuanue. Ctonbder 8 3amoHIETCS B cllydae MPUMEHEHHUS TEIJIOBOM CYIIIKU CTEP KHEH.
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Tabauya A.6 — Pacuem pacxooa ¢hopmogounwvix cmecell

Brinyck B roa . O6beM, M° /Toxt T"o/10BOI pacxos
Pazmep popmbl, MM Obmem onmoii cMecH
P POPMBEI, OTIIUBOK,| (opm, bopmbl, M® CMECH BCEX B TOM YHCJIC .
T T dopm METajljla | CTEPKHEN | CMECH M T
800x700x 300/300 | 18000 | 360000 0,336 120960 3900 3756 113304 | 200000
Bceero
Tabnuya A.7 — Pacuemusie 0anHvle no cmecenpucomosumeibHoM) OmoeleHUuo yexa
Bung cmecn Pacxon cmecu, M° KommuecTtBo cMecurenei
- Tun cme- | [Ipou3BOAUTENBLHOCTD K3
Ha Tpo B 4ac CHUTEIIS cMecuTens, M/u pacueTHOE | MPUHATOE
rpammy

®OpMOBOYHBIE CMECHU

Cwmech Nel

CwMmech Ne2

Hroro

CrepxHEBBIE CMECU

Hroro

Bcero no uexy
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Tabnuya A.8 — Cocmasul cmecetl u pacuém pacxoo0a KOMHOHEHMO8 Ha NPOSPAMMY yexa

CMmecu Pacxoa KOMIIOHEHTOB
Pacxon, T/r Tecox K]Eapue- I'mnua xaonmHOBasg
BBIN
THIT Bcero na nporpamMmy, T
pacyeTHbIH ¢ yquOMl Y T % T % T % T
Teph
®opmoBOUYHBIE CMECH
Cwmecs 1 5
Cwmech 2 Y
)
Crep)KHEBBIE CMECH
Cwmech 1 3
)
Bceeco 3 3 3 3 3
[Ipumeuanne. BennunHa moTeps CMECH Ha MPOCHINYU MIPU TPAHCHOPTHPOBKE puHUMaeTcs S...10%.
Tabnuya A.9 — Pacnpedenenue omausoxk no onepayusm mepmooopyoHvix pabom
S & 5 T'onoBoii BEI- i i
5 S > ] IyCK OTJIM- BH6HBK% Oraenerme Ouncrka O06py0Oxa 3auncTka Tepmo I'pynros
= = Z 3 oK CTEpKHEN JIIIC obpaboTka Ka
= <
T 8 = mwr/r | T/T mT/T T/T mT/T T/T mT/T T/T mT/T T/T mT/T T/T mIT/T T/r | wt/r | T/T
Koprryc 6 | 10000 | 60 | 10000 | 60 | 10000 | 60 5000 30 - - - - - - - -
Mydpra |15 | 20000 | 300 - - 20000 | 300 | 20000 | 300 | 20000 | 300 | 20000 | 300 | 20000 | 300 - -
Bceero )y ) ) ) ) ) ) z z z z )y z z z )y
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Tabnuya A.10 —Obvembt pabom mepmooopyoHO20 OmoeneHus

Omneparnus O6opynoBaHue OO0BeM paboT IS TPYIIT OTIIMBOK IO Macce Bcero
Ho 100kr | CB.100...250kxr | CB.250...500kr
IIT/T T/T IIT/T T/T IIT/T T/T IIT/T T/T IIT/T T/T
Bri6uBka OI'0JI 9550 | 95,5 | 1350 | 342,8 - - - - 10900 | 438,3
CTEp KHEM I'mapokamepa - - - - - - 1200 | 1225 | 1200 | 1225
3auncTKa Cranox M3-11B 9550 | 95,5 | 1350 | 342,8 | 9520 499,3 - - 20420 | 937,6
Komrutexe 98516M - - - - - - 1200 | 1225 | 1200 | 1225




99

Tabnuya A.11 — @opma pacuema niowaoeii CKiaoos

OObemHas Hopma TpeOyembrit Mecto u PacueTnas
I'onoBas mo- CyrouHas no- Bricota
Marepuaiibl Macca, XpaHEeHHUS, 3amac Ha crrocod ILIOIIA/b,
3 TpeOHOCTB, T TpeOHOCTB, T . XpaHEHUs, M 2
/M THEH cKaajae, T XpaHCHUS M
1) (2) 3) (=) Tx ) (6)=()x(5) (6) (7 (8)
Huxmoesuvie
UyryH TUTEHHBIH 3,0 16255,25 65,02 975,32 3akpom 3,5 18,5
Uyryn nepenens-
HBIN
Htoro by
Dopmosounvle
[Tecok kBapIeBbIi 1,6 24520,88 98,08 1471,25 3akpom 4 149,4
I'mmua kaonmHOBasA
Htoro >
[Ipoune
dmroch

Orueynopsl




INPUJIOXEHMUE b
Bapuantsl 3axanuni

Tabnuya b.1 — Opuenmupogounas memamuxa camocmosmenvHou pabo-
mul U 3a0anus 0Jisi NPAKMUYeCcKux pabom

[IpoekTHAsT MOIITHOCTh
Tema Bapuant 1exa, ThIC. T TOJHOTO
JIATHS B TOJ

PacyeTbl OCHOBHEBIX OTIEJIEHUI II€Xa 1 15
MEJKOTO CTaJbHOTO JINThS JJIS 3aBOIa 2 25
TOPHOPYIHOTO 000Dy IOBAHHS. 3 35

4 45
PacueTsl OCHOBHBIX OTAEIECHUH 1I€Xa 5 25
MEJIKOTO U CPEAHETO CTATIbHOIO JIUThS 6 35
JUTSL 3aBOJIA TSDKEIIOTO MAIIMHOCTPOE- 7 45
HHUS.
PacueTsl OCHOBHBIX OTJIENIEHHH IieXa 8
CPEIHET0 U KPYITHOTO YYTYHHOTO JIH- 9
ThS1 JIJIS 3aBOJIA TSHKEJIOr0 MaIlIuHO- 10
CTPOCHUSI.
PacyeTbl OCHOBHBIX OTIEJICHUM 1Ie€Xa 11 25
KPYITHOTO U TSKEJIOTO CTAJIbHOTO JIN- 12 40
ThsI JJ1s1 SHEPTETUYECKOT0 MaIlIMHO- 13 50
CTPOCHMUSI. 14 65
PacueTsl OCHOBHBIX OTAEIECHUH 1I€XA 15 10
PEMOHTHOTO CTAJILHOTO JIUThSI. 16 20
PacyeTsl OCHOBHBIX OTHEJIEHUH 1I€Xa 17 15
MEJIKOT0, CPETHETO U KPYITHOTO Yy- 18 20
TYHHOT'O JIMThS AJI1 CTAHKOCTPOUTEIb- 19 25
HOTO 3aBO/JIa. 20 30
PacueTsl OCHOBHBIX OTAEICHUH 1I€Xa 21 30
KPYIHOT'O U TSHKEJIOT0 YYyTYHHOTO JIU- 22 45
Thsl JJIs1 CTAHKOCTPOUTEJIBHOTO 3aBO/IA. 23 55
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