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1. BBEJIEHHE

MeToanueckne yKasaHHSI pa3paboTaHbl IS MPOBEASHNSA MPAKTHUYECKUX 3aHATHH 110 JHCIHIUIHHE
«TexHonoruueckoe OOOpPYAOBAHHE IIPEANIPHATHH OOIIECTBEHHOIO IMTAHHS» I OaKalaBpOB,
OOVUAIOINHMXCS 10 HaIlpaBJIeHHIO ITOATOTOBKH 19.03.04 — TexHomorus MNpOAVKIIMM H OpraHH3aIHg
OOIIeCTBEHHOI'O ITHTAHHA (HAIIPaBIEHHOCTh (IIpoQIub): TeXHOIOrHa H OpraHH3alls PeCTOPAHHOIO
Tena).

B MeETOAMUYECKMX VYKa3aHHSIX H3JIaracTcsd TEPEUYeHh MPaKTHYECKHX 3aHSTHI, IPH BBIIIOTHEHHH
KOTOPBIX OakalaBphl IIOIYYArOT TEOPETHUYECKHE 3HAHHS [0 HHAYCTPHAIBHBIM TEXHOIOIHIM
IIPOM3BOJCTRBA TIPOAYKIIHMI OOINECTBEHHOI'O ITHTAHHS C VUETOM pecypcocOeperarInux H 0e30TX0JHBIX
IIPOIIECCOB, ACCOPTHUMEHTY IIPOAVKIHH, ITOIYYEHHOH HHAYCTPHATIBHBIMH METOJAMH, allllapaTypHOMY
O()OPMIIEHHIO IIPOM3BOJACTBA, a TakKe IIPaKTHYEeCKHE HAaBBHIKH II0 pPa3paloTke H BHEIPEHHIO

HHHOBAIIHOHHOH ITPOAYKIIHH H TEXHOJIIOTHH B IIPOH3BOJICTBEHHBIH IIPOIIECC C Pa3pabOTKOH HEOOXOAHMOH

HJOKYMCHTAIIH.
L[EHLH] OCBOEHH S QHCLIIIIMHBI « T eXHOIOorH4YecKoe GﬁﬂpyﬂDEﬂI—HIE l’[pE,[[]’[pHHI‘Hﬁ 0OIIeCTBEHHOI'O

THTAHHS. CO3JaHHE HH(OPMAI[HOHHOH Oa3bl BEITYCKHHKA, ITPeIIOIararolnedl BhIOOp H pa3paboTKy
COOTBETCTBVIOIIETO TEXHOIMOIHYECKOro OOOPYAOBAHHS, H IIOATOTOBKY CTYIEHTOB K IPAKTHYECKOH H
HAVYHOH JeSATelIbHOCTH, CBS3aHHOH C OKCIUIyaTallMel MAaIllHH M almnaparoB  ITPeAIIpHSITHI
OOIIECTBEHHOI'O ITMTAHMS H TOPI OBJIH.

3ajayaMHd  OCBOEHHMS  OHCIPOUIMHBEI  «TexXHoimormueckoe  obOopyaoBaHHE — IIPEAITPHSTII
OOIIECTBEHHOI'O ITMTAHIS) SBIISIOTCH:

° IIPHOOPETEHHE TEOPETHYECKHX 3HAHMIT H ITPaKTHYECKHX HABBIKOB B 00JIaCTH YCTPOICTBA H
Oe30IIaCHOH 3KCILTyaTal[HH 000PYIOBAHI,

° PAlfHOHAIPHOI'O  HCIIOJIb30BAHMSA  CBIPBEBBIX, OHEPreTHUYECKHX M JIp. PECYPCOB
IIPEAIPHSATHH IIHTaHII H TOPTOBIIH,

° IOJA00P COBPEMEHHEIX CIIOCOOOB OpraHH3al(MH ITPOM3BOJACTBA C HCIIOIb30BAHHEM
COBPEMEHHBIX BHJIOB TEXHOIOTHYECKOI0 0O00PYIOBAaHHA.

Kaxmoe 3aHsATHE HMeeT YHH(HIIHPOBAHHYIO CTPYKTYPY, BKIFOYAOIIYIO OIpeJelIeHHE ero TEMBI H
I[eIH, 3HAHUH M YMEHHIH, IIpHOOpeTaeMBIX CTYIEHTOM B Pe3yibTaTe €ro OCBOEHHS, a TaKKe
opMHEpyeMBle KOMIIETEHIIMH HWIH HX 4YacTH. Kakmas palGoTra IpeArionaraeT TeOPETHUYECKYIO
IIOATOTOBUTEIILHYIO PadboTy OOVYArOINErocsd K HEH, BBIIOIHEHHE IIPAKTHYECKOH YacTH, HCXOAS M3
3aJlaHHH, IMHMCbMeHHOe O(opMIeHHe MaTepHalla B TpeOyeMOM BHJe H 3aKIIOYeHHE II0 ITPOBeJeHHOMH
paborte.

I[Ipp BBOIONMHEHHH IPAKTHYECKHX 3aHSTHH OCHOBHBIM METOAOM  OOYUEHHS  SBISETCS
CaMOCTOSTENbHAS padoTa CTYAEHTa ¢ METOAHYECKHMMH VKa3aHUAMH ITOJ VIIPAaBIIEHHEM IIPEIlogaBaTells.
MumuBuayamzamiss oOyUeHHS JOCTHTAaeTCsd 3a CUET BBRIJAUYM CTYAEHTAaM HHAHUBHAVAIbHBIX 3aaHIIL,
pasHooOpasie KOTOPBIX JOCTHTAETCS 3a CUET ITOA00Pa MHOIOBAPHAHTHEIX HCXOJHBIX JaHHEIX, OOBEKTOB,
CUTVAI[HOHHEIX 3aJay M APYTHX cpeJcTB 00yueHHI. Ha mpakTHYeCKHX 3aHSTHSX CTYIEHTHI BBITOIHSIOT
IIPAKTHYECKYIO YacTh II0 TeME, B TOM YHCIIE YYaTCS IIPABWILHO IIOHHMMATHL M TIPHMEHSTH HOPMBI
IEHCTBYIOIIETO 3aKOHOMATEIILCTBA IIO0 PacCMATPHBAEMEBEIM BOIIPOCAM, OCVYINECTBISTE HEOOXOMMMEIE
pacyeTsl H OpOPMIISTH TPeOyeMYIO JTOKYMEHTAIHEO.

BROTOMTHEHMIO TIPaKTHYECKHX 3aHSTHH JONJKHA ITPEAINeCTBOBATh CaMOCTOSTelIbHas padora
CTYJIIEHTOB C PEKOMEHJIOBAHHOHN JIMTEPATYPOH, MJaHHBIMH METOAHYECKHMH VKa3aHHSIMH H KOHCIIEKTaMH
nexipi. [lepen HavyamIoM 3aHSTHI IPEIOAABATEIIL ITPOBEPSAET TEOPETHUECKYIO ITOATOTOBKY CTYEHTA II0
TEME MPAKTHUYECKOr0 3aHATHSA H Ppa3sbICHIET CTPYKTYPY ITpeacTosIer padorel. B mpollecce BRIITOITHEHH S
CTYIEHTY HeOOXOJHMMO BEIMIOJIHUTE TpeOyeMble IO 3aJaHHIO HCCIIEAOBAaHHS IIH PacyeThl, a TaKkKe
COCTAaBHTh JIOKYMEHTAIIMIO COITIACHO 3aJIaHHIO, CIEIATh BEIBOJIBI O ITPOJIETIAHHOH paboTe.

IIo okoHYaHHM PabOTHl IIPENOaBaTENh IIPOBEPSET YCBOEHHE CTYIESHTOM CYIIHOCTH H3YYEHHOIO
MaTepHalia, CIAEIaHHBIe 3aIllCH B paboueH TeTpaai, ITOATOTOBIEHHVIO JOKYMEHTAI[HIO, KOMITIIEKCHO
OIIEHHBAET IIPAKTHYECKOE 3aHATHE H 3HAHH S CTYIEHTA IT0 TEME.

OT4YeT BHITNIONMHSETCS B OTAEIIBHOH TIE€TpadH O IIPAaKTHHCCKIIX BEIH}II‘Hﬁ:, KOTOPVIO CTVIACHTBIL
COXParATOT H ITPEJOCTABIJLCIIOT ITIPH CA4'4C 3K3aMCHA. B oruere YKA3BIBAIOTCA JdTd, HOMED ITPAKTHYECKOI'O
3aHATHA. Ilellb PadOTHL. TeoDeTHYecKasl 4YacThb. BBOIOIIHEHHBIE 3aaHHA, OTBCTBI Hd KOHTPOIIBHEBEIC

| NOKYMEHT NOANMWUCAH
1 SNEKTPOHHOM NOOMCHIO SJ'JIIHBI:. CXEMBI B COOTBECTCTBHH C IIPHHATBIMI B

1Ceptudbmkar: - 12000002A633E3D113AD425FB50002000002A6 M. bes GQJGPMHEPH[H BbIBOJOB HIIM 3aKIIIOYUCHIA
|Bnageneu; Lebayxoea TaTeaHa AnexcaHoposHa JITYCKACTCA K BBOIOIITHCHIIO CIICAVIOIICTO 3aHATIHA.
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ConepikaHHe OTYeTa: THTYIIbHBIH THCT MpaKTHYeCKOH paOoTHI JOIKeH OBITh OpOPMIIEH COITIacHO
Tpe OOBAHHSIM IIPHIIOKEHHS | .

TekCcT MpaKTHYeCKOro 3aHSTHS CIEAYET BBIIOIMHSITH C HCIIONB30BAHHEM IIaKeTa IIporpaMMm
Microsoft Office Ha KOMITbIOTEpe HAa OJHOH CTOPOHE IHcTa Oenon Oymaru, popmara A4, mpu@dt — Times
New Roman 14-ro pazmMepa, MeKCTPOUHBIH HHTEPBAI — 1,5 HIH PYKOIHCHO.
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2. MIEPEYEHB TPAKTHYECKHX 3AHATHH

2.1. IIpakTnyeckoe 3ansarue Ne 1

Tema n/3: PacueT mpoTHPOUHOH MAaIIHEI

IleJib: H3YUEHHE TEOPETHYECKHX OCHOB IIPOLIECCA Pa3IeIIeHH I METOIOM ITPOTHPAHH S, 3HAKOMCTBO
C KIacCH()HKAITHEH ITPOTHPOYHBIX MAIIHH, HX YCTPOHCTBOM H IIPHHIHMIIOM JeHCTBHS, NMPHOOpETeHHE
IPAKTHYECKHX HABBIKOB IT0 PACUETY IPOTHPOYHBIX MAIIHH

DopMHpYeMble KOMIIETEHIIHH:

Kom: CIJGPM}»'J]IIPGEI{a:
[IK-5 cItoco0eH NIPHMEHSTh CIIEIHATH3HPOBaHHbIE H ITPOoQeCCHOHATbBHEIE 3HAHHS,
B TOM YHCIE€ HHHOBAI[HOHHEIE, B OOIACTH TEXHOJOIHH IIPOH3BOJICTBRA
IIPOAYKTOB IIMTAHHS, OIPEAEIATh HAIlpaBISHHI Pa3sBHTHSI TEXHOIOIHH
ITHIIEBBIX TIPOM3BOJICTB, ITOBBIIIEHHS KauyecTBa M Oe30ITaCHOCTH TI'OTOBOH
ITPOIYKIHI
IIK-6 CITOCOOEH IIPOBOIHUTE IIPOSKTHEIE pacyeThl, OOOCHOBEIBATE M OCVILECTBIATH
TEXHOJIOTHYECKHE KOMITOHOBKIH, rogoop o00opyaOBaHH IS
ITPOH3BOACTBEHHBIX TEXHOJIOTHYECKIX TTHHHH, OCHOBHBIX 151
BCIIOMOTaTEIbHBIX IIOMEINEHHH, B TOM 4YHCJIE C HCIOJIb30BAaHHEM
HH(}OPMAIMOHHBIX TEXHOJIOTHIT

TEOPETHYECKAA YACTD:

[IpoTHpOYHBIE MAIMHBEI HCIIONIB3VIOTCS B IIPOH3BOACTBE ITIOPeOOpasHBIX IIPOAYKTOB, COKOB,
KOHI[EHTPHPOBAHHBIX TOMATOIIPOAYKTOB H JAPYTHX PAaCTHTENbHBIX ITOTy(paOpHkaroB. OHH CIyXKaT IS
pa3IeleHHs PaCTHTEIIBbHOIO ChIPhS Ha ABE (PPaKIHH: KHIKYIO C MSIKOThIO, H3 KOTOPOH H3TOTABIIHMBAIOTCS
KOHCEPBHPOBAHHEIE TIPOAVKTBI, H TBEPAYIO, IIPEACTABILIIONIVIO COOOH OTXOABI (KOJKHI[a, CEMEHa,
KOCTOYKH, TDTOJOHOKKH M T.II.).

[IpoTHpaniie - 3TO IPOIECC OTHEIIEHHS MacChl ILIOJOOBOINMHOI'O CHIPhS OT KOCTOYEK, CEMSH,
KOKYPEHI ITyTEeM IIPOAABIIMBAHH I Ha CHTAX Yepes3 OTBEPCTHA ¢ JuaMeTpoM 0,7...5,0 M.

OUHMIIMPOBAHHE - 3TO JOIOIHUTEIBbHOEe, 00llee TOHKOE H3MEIbYEHHE ITPOTEPTON MACCHl IIYTEM
IIPOITYCKAHHS YEPE3 CUTO C JHAMETPOM OTBepCTHI MeHee 0,4 nm.

B r1porecce IpoTHpaHHS WIWIH (HHHIDHPOBAHHS IlepepaOaThIBacMas Macca IIONajaeT Ha
IIOBEPXHOCTD JBHKYINErocd Onya. ITog gencTBHEM IeHTPOOEKHOH CIUIBI OHA IIPIXKHMAETCI K padoueMy
cury. Ilomy ¢QalOpHkaT 4yepe3 OTBEpPCTHSA IPOXOAHUT B COOPHHK, a OTXOHABI ITOJ JEHCTBHEM CHIIHI,
OOYCIIOBIIEHHOH YIJTIOM OIlEpPeKeHHI OHUEH, IIPOABHIAETCS K BEIXOAY paboyero CHTa.

[TpoTHpOYHBIE MAIMHEL KIACCH(MHITHPYIOTCS II0 CIIEAYIOIMM IIPH3HaKaM: 10 YHcIy OapaOaHOB -
OJMTHAPHBIE, CABOSHHBIE H CTPOEHHBIE, IO IMPHHIMITY AeHCTBHSA - OHUYeBbIle H Oe30HYeBEHIE, IO (QopMe
O6apabaHOB - C IUIHHIAPHYECKHM HIIHM KOHHYeCKHM OapabaHOoM, IO HasHAYEHHIO - I CEMeUYKOBBIX
IUTOAOB, JJISI KOCTOUKOBBIX IUIOIOB H YHHBEPCAIILHEIE, 110 CIIOCO0Y PEryIHPOBaHHS ITPOH3BOAHT EIEHOCTH
- C H3MEHSIOIIMHMCS YITIOM OIlEpPEeKeHHSI OHMUYEH, H3MEHSIOIIMMCS 3a30pOoM MeXAY Omyamu H OapabaHOoM,
H3MEHSFONIEHCSI YacTOTOH BpallleHHI poTtopa (puc. 1.1).

OCHOBHBIMH paOOYHMI OpraHaMH ITPOTHPOYHEBIX MAIIMH SBISIOTCS CHTYATHIH OapadaH, OHYEBOE
YCTPOHCTBO, YCTPOHCTBA 3arPy3KH CHIPhS HA OHYH H yIaJIeHHSI OTXOA0B H3 OapabaHa.

[Tpotnpounas mammHa (puc. 1.2), IpegHasHaYeHHas IS OTJEleHHS KOCTOYeK IUIOJOB  OT
MSKOTH, COCTOHT H3 KOpITyca 2, CTAaHHHEI 1, reTenpHOro Bajaa 4, 3arpy3o4yHoro OyHkepa S5, cOOpHHKa 7 H
IIPHUBOJA. BHYTPH KOpITyca MaIlHBl Ha ABYX ITOMINMITHUKAX CKOJIBKEHIS BpalllacTCS IETEIIBHBIN Ball C
YEeTBIPBMS PSJIaMH IIETEIb 0 H YCTAHOBJIEHA CETKA 3 ¢ OTBEPCTHSAMH JHAMETPOM 5 MM, VKPeIUIeHHAas I
’KeCTKOCTH B Kankace. Bamm mMHBOMHUTC S RO BDAINIEHHE OT ANIeKTPOIBHIaTeNII Yepes3 PeAyKTOP.

AOKYMEHT NnoarcAH =
SNEKTPOHHOM NOAMNCHIO O4YHBIH OyHKep. IlomaB B ITONOCTB, 0OpasyeMyIo
(Cepricukar: ' 12000002A683E3D113ADA425FB50002000002A6 )aCBIBAIOTCS Ha CETKY.
Brapeneds 11 tHeopyye8s d aTEARIIeKeaHIPPRYR BO3b CHTO B ITIOJIOCTH MEXIY CHTOM H KOPITYCOM,

: 'K BBEIXOITHO JIOTKY H 110 HE CXOQIHAT B TApPV.
Iﬂeﬁmamenew c 20.08.2021 no 20.08.2022 AHOMY Y MYy 1l PY



PucyHoK 1.1 - OCHOBHBEIE KOHCTPYKTHBHBIE CXEMBI ITPOTHPOYHBIX MAIIIHH:

a - C KOHHMYECKHM CHTYATBIM OapabaHoM, O - ¢ IINIHMHAPHYECKHM CHTYATHIM Oapal0aHOM, B — C
BPAIAOIIIMCS BEPTHKAIBHBIM CHTYATEIM OapabaHOM IIPH HAPYKHOH IOade CHIPhS, I' - ¢ HAKIIOHHEIM
BPAIAFOIIMMCS CHTYATEIM OapaOGaHOM H BHYTPEHHEH ITofaueH CHIPhS, 1 - AByXOapaOaHHas Oe30myeBas
IIPOTHPOYHASI MAIIIHHA, € — TpexOapabaHHas Oe30HYeBas IPOTHPOYHAS MaIllHHA
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ANOKYMEHT NOarnMcCAH . .
BNEKTPOHHOW NOONUCHIO HBIH Bal, 5 — 3arpy304YHBIH OYHKeD, 6 - IIETIH, 7 —
(Ceprudurat:, 12000002A633E3D 113ADA25FB50002000002A6 JHBAIOTCS IIeTEbHBIM BATIOM H IDTGPHCLIBEIIGTC o HA
I, Bnapgeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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[TpoTHpOYHBIE MAaIMMHEL JOIDKHEI 00ecCIleYHBaTh KaueCTBEHHOE pa3jlelIeHHe IMPOTHPAaeMOH MacChl
Ha Iomy(daOpHKaT H OTXOAbI, BRICOKYIO) VEIbHYIO ITPOH3BOJHTEIIEHOCTh, MHHHMAIBHOE KOJIHYECTBO
OTXOJOB, HU3KHH YJeIIbHBIH pacXol SHEPrHH, OJHOPOMHBIH H JOCTAaTOYHO TOHKHH JHCIIEPCHBIH COCTaB
MIPOTEPTOro ITonygadpHKaTa, MaKCHMAaIbHYI) CTEelleHb H3MelbueHHS K HegocTaTKaM ITPOTHPOYHBIX

MAIlH CIICOAYCT OTHECTH HEBBICOKYIO JKCIUIYATaIlHIOHH VIO HaAcHKHOCTE, Dﬁ}"GJIGEJIEHH}"IO
HEPABHOMCPHBIM H3HOCOM H 6BICTPLIM BBEIXOJOM H3 CTPOiA CCTOK, HCPABHOMEPHBIC HAI'PDY3KII Ha POTOpP

BCIICACTBHE HCOAHMHAKOBOI'O 3d30Pd MCHKIY OHYOM H CeTKOH OHIIHHAPd, HH3KYIO VYICIBHVIO
IMPOTHPOTHYHO CITOCOOHOCTD. HEPGHEI{TI[BHBIMI KOHCTPYKIIAMH IIPOTHPOYHBIX MAIIMH ABJISHOTCH
MAITHHBI C BPAIlAIOITHMCA CHTYATbhIM 6ﬂpﬂﬁﬁHGM H HEITOABHKHBIMH OHYAMH.

ITPAKTHYUECKAA YACTD:
BEITTOIMHUTE pacyeT IMPOTHPOYHOH MAIIIMHLI B COOTBETCTBHE C BAPHAHTOM, €CIIH 3a/{aHHbl:
ITPOH3BOAHUTENBHOCTh MAIIHHBI QQ, KT/C;, BH IlepepabaThIBaeMOI0 CHIPhS, JHAMETP OTBEPCTHH B cHTE dc ,
MM, paguyc Ormuer R, M; uricrio Omuen z, 1T, , Iar OTBEPCTHH KapKaca aors , M, COIEPKaHHE MSIKOTH B

IpoAVKTe O, %

JlmameTp TpyOOIpoBOAa I IOABOAa 00padaTkIBaeMO MaCChl B MAIIIHHY ds , M:

| 4
d, = | ¢ ;

= _HJTT.P.UII.F

(1.1)
rae Q - MpOH3BOAHTEIBHOCTh MAIIIHHEBI, KT/C;
P - INIOTHOCTH ITepepabaTbiBacMoii Macchl, KI/M (Tabi. 3.1);

Ump - CKOPOCTh MACCHI B 3arpy304HOIl TpyOe MalllMHBI, M/C (PeKOMEHAYETCH Vup = 0,5... 1,0

M/C).

YT7I0BasI CKOPOCTh BpaIlleHHsI OHYEeBOro Bajla @, paj/c

_JFereg
YT TR
N (1.2)
rae Fr - pakrop pazgenennsa (Fr = 200...300);
g = 9,81 M/c? - YCKOpEHHE CBOOOIHOTO ITaeHH T,
R - pagmnyc OmueH, M.
TaGmrra 1.1 - l]lapaMeTphl mepepabaThIBAEMOTO ChHIPBSA
[Ipogykr [ IITOTHOCTE MaccoBas J0J11 MSIKOTEI DHEPrus,
repepadarbiBacMOH B ITPOAYKTE, ®, % 3aTpayrlBacMas Ha
MACCEL, p, KI/M’ oOpazoBanue 1 M-
IIOBEPXHOCTH, W,
Tox/v?

S0mokn 1070 25...40 15,0...18,5
ToMaTHI 1090 20...30 8.0...12.0
MOpPKOBB 1130 27...46 19.8...22.4
['pymm 1060 27...45 19.0...21.8
CIIHMBEI 1040 18...28 12,0...15,0
BuHorpan 1030 17...26 9.0...12.0

JKHBoOe ceueHne Kapkaca cuTyaToro OapadaHa ITpH KPYITIBIX OTBEPCTHSX B KapKace

Ao
NOKYMEHT MOAMUCAH L 7 5 |
3NEKTPOHHOW NOAMNMUCHIO oTE (1.4)

CepTucdukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu. LWebayxopa TatekaAHa AnekcaHaposHa - (8 12)_ 10-3 M;

HNencreutened: ¢ 20.08.2021 no 20.08.2022



JKHBOE ceueHHe CHT e OPHCHTHPOBOYHO OITPCACIICTCA B 3aBHCHMOCTH OT JHaMCTPa GTEEPCTHﬁ B

CHTE.
JlnaMeTp OTBEPCTHH B CHTE, MM 0.4 0.8 1.2 2.8
JK1BOE ceueHne CUT, ¢ 0,134 0,165 0,196 0,305
bespasMepHas IpOH3BOAHTEIILHOCTE (
_ 0,0905- @ _
7 @E.Iﬁjc.p.ﬁz.ﬁ'ﬁ.gﬂ (1*4)
J[)mHA 30HBI aKTHBHOT'O OTAelIeHHS KHAKOH (pa3bl IIPH ITPOTHPaHHH TOMATOB 11 , M
L, =R-304- I:IIIIJE'EI e z0:31, (1.5)

IJie Z - Yucno OHMYer, IIT.
[Ipu mporHpaHuH SO0JIOYHOH HIIH APYIOH IlepepabdaThIBaeMOH MACChHI JJIMHY 30HBI aKTHBHOIO

OTJIeIeHH I XKHAKOHN (pa3el yBenmnuuBaioT Ha 30 %.
J[mmHa 30HEI IIEHTPOOEeKHOrO OTKIMa 12 , M

l-.=011-R, (1.6)
JlmHa cuTyaTtoro Oapadana 1, M
=1, +1; (1.7)
[ IpodOMKHUTEIBFHOCTE ITPeORIBAaHH A ITPOAYKTA B IIPOTHPOYHOH MAIIIHHE T, C
==
Ly (1.8)

rae L - mmrHa Gu4a, M (B pacueTe nmpHHHMaeTcs L =1);
V1 - CKOPOCTb ITepeMeIleHHs ITPOAYKTa BAOIb OHYa, M/C
H=2-R-w-tga, (1.9)
3mech R - pagmyc OH4YeH, M, - YIJIOBas CKOpOocTh OHYEeBOrO Baja, paj/c; a -
VTOII ONepekeHus Onda, rpaf, (a=1,5...6,0°).
MOIIHOCTE IPHBOA IIPOTHPOYHON MAIIMHEL, BT, CKIIaIbIBACTCS U3 CIEAYIOIIX BEIIHYHH
- MOIITHOCTH, 3aTpayHBacMOIH Ha COOOIIEHHE IIPOAYKTY CKOPOCTH

N,=05 -0 w?- R, (1.10)
- MOITTHOCTH, BHTpﬂIII[EﬂEMGﬁ Ha TPEHHE MACCBI O CHTO
Ny=z'm-wi R -f, (1.11)

riae f - ko rmeHT TpeHNI Maccel o cuto (f=0,2...0,9);
m - Macca ChIPbh S BPAIIAIOIIEr0Cd COBMECTHO ¢ OHYOM, KT
m=y-p-L-R% (1.12)
37eCh Y - ASMITHpHYeCKHH KoadHimeHT (v = 0,05);
| - mymiHa GapabaHa, M,
- MOIITHOCTH, 3aTpayHBacMON Ha H3MeIIbUEHHE CHIPhA
Ny=0Q -W-Fy (1.13)
g e g
rae W - sHeprys, 3aTpaynBacMas Ha oOpa3oBaHHe | M~ HOBOH ITOBEPXHOCTH, JIK/M™;
F| - orommags BHOBE 00pa30BaHHOI MOBEPXHOCTH ITPH IepepaboTKe 1 KT chIpha, M 2 /KT

F —( - - j @-10"°
, = _ o, ,
prdy p-dy (1.14)

3mech d; - CpeHMIT pa3Mep YacTHIL 1o oopadorkw, d; = (1,0...1,5) 107

d> - cpegHHIT pazMep YacTHI] ITocie oOpaboTKH (TIpH 00paloTKe MAacChl Ha CHTE C OTBEPCTHIMH
mHaMeTpoM de mpuHHMAarOT d = 0,3-de M);

0 - MaccoBas JOJIS MSIKOTH B IIPOAYKTE, %o.

OO011asg MOIIHOCTH IIPHBOAA, BT

ONOKYMEHT I:IDﬂI'IHCAH F N, + NE:]
INEKTPOHHOW NOAMMACHIO = .
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 Lf [ (1 1 5)
Bnapeneu; lLlebayxoea TateAHa AnekcaHgpoBHa

[leiicTeuTeneH: ¢ 20.08.2021 no 20.08/2022 ,85...0,90).



0. KakoBo yCTPOHCTBO H IIPHHITHIL JeHCTBHS IIPOTHPOYHON MAIIIHHEI?

KOHTpOJILHBIE BOIIPOCHI
1. Kakom 1poriecc Ha3pIBAETCS IIPOTHPAHHEM?

2. Kak KmaccH(HIHPYIOTCS ITPOTHPOYHBIE MaIIHHE]?
3. B yem 3akirodaeTcs OTIIHYHE (PHHHIIIEPOB OT ITPOTHPOYHEIX MAIIHH?
4. Kakne BHIBI OHYEBBIX YCTPOHCTB H3BECTHEI?
5. Kakne tpeGoBaHH NPeABSIBISIOTCS K ITPOTHPOYHEIM MaIllHHaM?

7. Kaxkne He1oCTaTKH CBOMCTBEHHEBI IIPOTHPOYHBIM MAIIlHHAM?

TaOmma 1.2 - BapnaHTH HHIUBHYAIIBHBIX 38 JaHHH

Homep [Iponssoau- | Bun repe- | Pamuyc Huamerp | Yucmno [lar Mapka
BapHaHTA | TEIBHOCTH, | pabareiBa- | OHYEH, OTBEPCTHH | OHYeH, z, | OTBEPCTHH | IIPOTHPOYHOH
G, KT/C eMOT R, M B CHTe, d., | IIT. Kapkaca, MAIIHHEI
CHIPBS MM Clors, MM
| 0,30 S0mok 0,10 0.4 2 11
2 0,31 Tomatsl 0,11 0.4 2 11
3 0,32 Mopkoes | 0,12 0,4 2 11 KITY - M
4 0,33 ['pymm 0,17 0.4 2 11
5 0.34 CIIUBBI 0,15 0.4 2 11
6 0.35 Bunorpag | 0,20 0.4 2 11 11131
7 0.40 S6mokH 0,12 0.6 4 12
8 0.41 ToMaTsl 0,13 0.6 4 12
9 0,42 Mopxose | 0,13 0.6 4 12
10 0.43 ['pymm 0,16 0.6 4 12
11 0.44 CIIHBEI 0,12 0.6 4 12 A9 - KHUT
12 0.45 Bunorpag | 0,18 0.6 4 12
13 0,36 A0mokH 0,14 0.8 6 13
14 0.37 TomaTsl 0,15 0.8 6 13
15 0.35 Mopkoes | 0,14 0.8 6 13
16 0,39 ['pyrim 0.15 0.8 6 13 TI1-KII2ZY
17 0.40 CIIUBEI 0,11 0.8 6 13
18 0.43 Bunorpag | 0,16 0.8 6 13
19 0.41 S06moxku 0,16 1.0 8 14
20 0,34 Tomatsl 0,17 1,2 8 14 T1 —KII2T
21 0,38 Mopkoss | 0,15 1,2 8 14
22 0,32 ['pyrim 0,14 1,2 8 14
23 0,30 CIIHBEI 0,13 1,2 8 14
24 0,31 Bunorpag | 0,14 1,2 8 14
25 0,33 S6mokH 0,18 1,2 10 15
NOKYMEHT MOANUCAH
ANEKTPOHHOW NOANUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




10

2.2. IIpakTHyeckoe 3anarue Ne 2

Tema n/3: PacueT oBoIepe3aTeIbHOH MAIITHHE]
IHeab: H3yUYeHINEe CYIMHOCTH Pe3aHHSA, BHAOB PeXKVIIHX HHCTPYMEHTOB, CIIOCOOOB pe3aHHSI H
KOHCTPYKIIHH OBOIIEpe3aTeIbHbIX MAIIHH, OIIPEAEIINTE OCHOBHBIE ITApaMeTPhI ITYaHCOHHOH OBOIIEPE3KH
dopmupyemMbie KOMITETEeHIHH:
Kon; DOopMyIHPOBKa:
[IK-5 crtoco0eH IIPHMeHSTh CIIEIHAIH3HPOBaHHbIE H ITPOQeCCHOHAIbHEIE 3HAHHS,
B TOM YHCJIE HHHOBAI[MOHHBLIE, B OONACTH TEXHOIIOTHH IIPOH3BOJICTBA
IIPOAYKTOB ITHTAHHS, OIPEHACIATh HAIPABIICHHSI Pa3sBHTHSI TEXHOJIOTHII
ITHIIERBBIX ITPOH3BOJCTB, ITOBHIIIIEHHS KauyecTBa M Oe30IaCHOCTH T'OTOBOH

TTPOTYKI[HH
I1IK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHERIE PacueThl, OOOCHOBEIBATH M OCYIIECTRIISATH
TEXHOIIOTHYECKHE KOMIIOHOBKH, rondop 000pYIOBaHI S 1S
ITIPON3BOACTBEHHBIX TEXHOIIOTHYECKHX TIMHHIL, OCHOBHBIX 151

BCIIOMOIaTeIbHBIX ITOMEHIEHHII, B TOM YHCIEe C HCIOIb30BaHHEM
HH()OPMAIHOHHBIX TEXHOIOTHH

TEOPETHYECKAA YACTD:

[Iporiecc H3MENbUYEHHS TMHINEBBIX IIPOAYKTOB, T.€. PpaslelleHHe HMX Ha YacTH, IIHPOKO
IIPUMEHSETCS Ha TIPeAIPHATHSIX OOINEeCTBEHHOIO TTHTAHHSI ITPH HM3TOTOBJIEHHH CaXapHOH ITYIPBHL,
MTAHHPOBOYHBIX CcyXapeH, JPpoOleHBIX OpeXoB, Kode, MIopeoOpa3HbIX IMPOAYKTOB H3 BapeHBIX OBOIIEH,
(pPYKTOB, TBOpOra, IIPH Hapes3Ke CBHIPBIX OBOINeH H (PPyKTOB, Msdca, Xiaeba, chIpa, KomOachkl, Macja
CIIMBOYHOI'O M JPYTHX IIPOJAYKTOB.

M3MenpueHne — MeXaHHYECKHIH IIPOIeCC, ITPH KOTOPOM BO3AEHCTBHE pPabOouyMX OpraHOB Ha
oOpabaThIBaeMBIit IIPOAYKT COITPOBOKIAETC S ITepeX0IOM ITOCIIEHETO 3a MPeJenbl YIIPYTHX AehopMaliii.
[TosToMy TipH BEIOOpPE cItocoda H3MellbUYeHHS IIEPBOCTEIIEHHOE 3HAUEHHE ITPHOOPETAar0T TaKHe CBOHCTBA
IIPOAYKTA, KAK VIIPYTOCTh, BA3KOCTh, INTACTHYHOCTE. 110/ YIIPYTOCThIO IIOHHMAETCS CBOHCTBO ITPOAYKTA
BOCCTAHABINBATh CBOM (OpPMY H pa3Mephl IIOCIe IpeKpalleHHsd BO3JeHCTBHSI Ha HETO BHEIIHEH
HArpy3KH, IIOJ BIIMSHIEM KOTOPOH OHHM OBIIH H3MEHEHBI. 3TO CBONCTBO XapaKTepPH3YETCI MOIYIIEM
VIIPYTOCcTH. X0 H3 BTOro, Bce MPOAYKTHL MOABEpraeMble H3MEILYEHHIO, HE MOI'YT pacCMaTpHBAThCS
KaK yIIpyrue. Hamune y HHX TakHX SBIIEHHI, KaK penakcalus (IaJeHHe HaIIpsKeHHS TIPH HEH3MeHHOMH
neopMaIiH) H IToN3y4ecTh (PocT JedopMallHH ITPH ITOCTOSHHBIX HarpysKax), ITO3BONISeT OTHECTH ATH
IIPOAYKTHI K VIIPYTO-BSI3KHM H BA3KOIIIACTHYECKHM TelIaM.

[Io XapakTepy NPHMEHSEMBIX VCIWIHI H3MEIBUYEHHE IIPOHU3BOAST CIEAVIOIIHMI CITOCOOaMH:
paspeIBaHHEM — Pa3pyIIeHHEM TIPH PacTSLKEeHHH, pa3faBIHBaHHEM — pa3pyIIeHHEM IIPH CKaTHI,
pasMaJIbIBAHHEM— Pa3pyIIeHHeM ITpH H3rH0e, CABHIAaHHEM OJHOIO CIIOS IIPOAYKTa OTHOCHTEIIEHO
IPYTOro — paspylIeHHeM IIPH CABUIE, CO3JaHHEM Ha MaJbIX YUYaCTKaX IOBEPXHOCTH IMTPOAYKTa OONIBIIINX
KOHTAKTHBIX HAIPSDKEHHI — Pa3pyIleHHEM JIe3BHEM.

PasHooOpasue IIHINEBHIX IIPOAVKTOB TPeOveT M pas3jIHYHBIX CIIOCO00B HMX H3MelIbuyceHHs. Ha
IPAaKTHKE, KAaK IIPABHUIIO, IIPHMEHSIOTCS OJHOBPEMEHHO HECKOIBKO CIIOCOOOB HM3MEIbUYEHHS, HAIIPHMED
H3rH0 M CIABHTI, CXKATHe H CABHT H JIP.

B  3aBHCHMOCTH  OT  (pH3HKO-MeXaHHYECKHX  CBOHCTB  IIPOAYKTOB, 0OCOOeHHOCTeH
TEXHOJIOTHYECKOr 0 ITpoliecca, TpeOOBaHHH K JHCIIEPCHOCTH, KaueCTBY ITOBEPXHOCTH pa3jena, (popMe
KOHEYHOT'O IPOAYKTA ATOT IIPOL[ECC OCYIIECTRIISIOT Ha Pa3IHYHBIX H3MeIbYarOIIHX MaIIlHHAX.

[To ¢pyHKIIHOHATEFHOMY HazHAYEHHIO peXXyIlee 000pyaoBaHHe KIaCCH(HIMPYETCS Ha CIeIYIOIHE

1 NOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCLIO - VKT AII0
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 HILNEBBIX - HIPOA OB (PHBMGHGIIHBIE M IHBL 1
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

OICSBBIX IIPOAVKTOB (HpGTIIpG'LII{BIE MAITTHHEBEI I
Nencreutened: ¢ 20.08.2021 ne 20.08.2022
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v/ I pe3aHHsd ITHINEBBIX ITPOAYKTOB (OBOINEPE3ATENIbHBIE MAIIHHEI, MICOPYOKH,

MSICOPBIXIINTEH, XJIeOOpe3KH, MaIlMHBl Pe3KH TacTPOHOMHYEeCKHX TOBapoB H Jp.)

3HaYHTEIIbHOE MECTO B TeXHOIOIHYECKOM ITpollecce MeXaHHYeCKOMH

00OpaOOTKH IMMINEBBIX ITPOAYKTOB MPEAINIPHATHH OOINeCTBEHHOrO ITHTAHHS 3aHHMAeT
H3MeJIbYEHHE ITPOYKTOB CITOCOOOM pPe3aHHS.

Cnoco0 pe3aHHSI IIPHMeHSETCS IS pa3pe3aHHs Pa3zIHYHBIX ITPOXYKTOB IIOMTHKAMH, JOIIbKaMH,
KyOHKaMH, IIPIMOYTOTFHBIMH H KBaJpPaTHBEIMH ITTACTHHKAMH, KPYKOUKaMH, a TakXe IS IIMHHKOBAHH L.

PaspesaHne MNPOAYKTOB OCYHIECTBIIETCS PEXKYIIHMH HHCTPYMEHTAaMH C IEIbI0 ITPHAaHHSI
MPOAYKTAaM 3aJaHHBIX (DOPMBI, pazMepa H KadecTBa ITOBEPXHOCTH. IIpH 3TOM Ka’KIbIi HCXOIHBIH KYCOK
MIPOJIYKTa JOMKeH OBITh pas3jielieH Ha Oolee MelIKHe YacTH Oe3 ocTaTka M OTXOA0B. CyIecTBEeHHBIM
TpeOOBaHHEM K KOHEYHOMY NMPOAYKTY SBISETCS OJHHAKOBOCTH (POPMBI €0 YacTHI[, a YaIlle BCero HX
MACCEI.

Ha mpeanpusarnsax oOIMecTBEHHOIO ITHTAaHHS pa3pe3aHHI0 ITOABEPraroT OBOIIH, (PPYKTHI, MSCO,
pBIOY, XJ1e000YIIOUHEIE H3EIH S, TaCTPOHOMHYECKHE TOBapHI (Kom0ackl BCeX BHOB, BeTUHHA, Oy/KEHHHA,
CBIp M T. II.).

B 3aBHCHMOCTH OT BHAa 0OpabaThIBacMOro IIPOAYKTa Bce 00OpyAOBaHHE, IMpeJHa3HaYeHHOe IS
pa3pe3aHHs IHINEBLIX ITPOAYKTOB, ITOApa3AesaeTcs Ha YeThIPe TPYIIIIHI:

> OBOIIEPE3KH,

> MACOPYOKH, PRIXITHTEIIH,

> X11e00pesKH;

> MAIIHHEI JII Hape3KH racTPOHOMHYECKHX TOBapPOB.

Buapl pexynpx paboyHmx HHCTPYMEHTOB. B KauecTBe peXVyIHX padouuX HHCTPYMEHTOB Ha
IMPEAITIPHATHAX GﬁHIE:GTEEHHGI‘D IMTaHHA ITIPHMEHAOT HOXI, HMCIOIIHE PA3JIHMHYH) KOHCTPYEIIHIO H
hopmy.

Y BcexX HOXKeH peXyInasg cTOpoHa (Ie3BHe) MMeeT (popMy ABYTPaHHOIO OJHOCTOPOHHEIO HIIH
IBYCTOPOHHero KimHa (puc. 2.1). I'panp ne3Bua b, koTopas cCOBITajaeT ¢ IIIOCKOCTHIO JIBIJKEHHS HOJKa,
HA3SBIBACTCHA GHGpHGfI.

PucyHok 2.1 - JIByrpaHHEIN KIIMH: a-OJHOCTOPOHHHH, O — ABYCTOPOHHIII

['pansp ne3BMI A pacloIoKeHHas IO YITIOM K IDIOCKOCTH JBHKEHIHS HOXa, Ha3bIBacTCA padoueH
IUIH JIHIIEBOH. OTa I'PaHb IPOH3BOAHT Ae(OpMHpPOBAHHE, HAIIPHMEP OTTHOAHHE IMPOAYKTAa H BEITE CHEHHE
€r0 U3 IIPOCTPAHCTRA, 3aHHMAEMOI'O BIIOCIIEICTBHH HOKOM.

JIMHUA TIepeceyeHHs OIIOPHOH M pabdoueH I'paHEH HOCHT Has3BaHHE PeXXVIINEH KPOMKH JIE3BHS.
IIOCKOIBKY JBYIPaHHBIN KIHMH HMEET OIHY PEXKVIINYIO KPOMKY, Pe3aHHEe IIPOAYKTOB OH MOJKET
IIPON3BOANUTE TOIBKO B. OJJHOH IUTOCKOCTH.

Yromn a, 00pa3oBaHHBEIH OIIOPHOH H padoyeH I'paHsIMH, HAa3bIBAETCSA YITIOM 3aTOYKH JIe3BHS. KIIHH
(puc. 2.1, a) Ha3pIBaeTCSI OMHOCTOPOHHHM, €CIH HMeeT padouyro A u onopHyro b rpann. KmmH (puce. 2.1,
0) Ha3BIBaeTCSA ABYCTOPOHHHM, €CJIH He HMeeT OIIOPHOH I'PaHH, ITOCKOIBKY 00e ero rpaHH SBISIOTCS
pabounMH. TakoH KIMH MOJHO IIPeJCTaBUTh B BHJIE JABYX CIOKEHHBIX BMECTE IIO OIIOPHBIM TPaHsIM
OMHOCTOPOHHMX KJIMHA. YTJIOM 3aTOYKH IS ABYCTOPOHHEIO KIMHA SBJISETCS Yroil, OO0pa3sOBaHHBIH
padoynMH T'paHsSMH. J[JI1 JBYCTOPOHHEIO0 CHMMETPHYHOrO KiIHHa (pHc. 2.1, 0) yrom 3aTOYKH paBeH
YIBOEHHOMY VIIIY 3aTOYKH OJHOCTOPOHHETO KIIHHA.

§i ,E[GWMEHT NoanucAH TPOAVKTOB IIPHMEHAIOT PCKYIIHE HHCTPYMCHTEI,
] SNEKTPOHHOM MNOAMUCHIO sBIPAa’KEHHBIMH 3YOI[aMH H YITIOM 3aTOYKH, PABHEIM
o, SOROSSIED OTSOMAOE s saowanor oo Kpowe 1oro, 41
] ydyasix IIPUMEHSIOT PEKYIIHE HHCTPYMEHTEL B BHJIE
1 NeiicTenTteneH: c 20.08.2021 no 20.08.2022 1HIS HeOOXOAHMMO OTHOCHTEIIBHOE IIepeMEIEHHE
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paboyero HHCTPYMeHTa H IMpoAyKTa. B o0mieM ciay4ae CKOPOCTh 3TOrO NepeMellleHHS HallpaBIeHa IO
HEKOTOPEIM YITIOM (@ K PeKyIleH KpPOMKe JIE3BHS H €€ MOKHO Pa3lI0KHTh IO JBYM HaIIpaBIIEHHSM: I10
HOPMAITH K pesKyIIeH KpOMKe H BJIOTIb HEe.

—

Pl | o=
1 7
PucyHok 2.2 - (Cxema pesaHHsd IIPOAYKTA TIIIOH C pasBeAcHHBIMH 3YObsIMH. a — C

OTPHIIATCJIbHBIM YITIOM 34TOYKH, 6—c YIJIOM 34TOYKH, PABHBIM 0.

B yacTHOM ciry4ae CKOpPOCTh MOKET OBITh HallpaBlIEHa II0 OJHOMY H3 3THX HallpaBIeHHH (pHC.
4.3). Ecm cKOpOCTh HalTpaBIIEHa BIONIL PeKYIIeH KPOMKH, TO IIPOHHKHOBEHHE HOXa B ITPOAYKT OyIeT
OTCYTCTBOBATH M Pe3aHH I He ITPOH30IIET.

——
-~
oy,

Fi, ¥ {
PucyHok 2.3. CxXeMa OTHOCHTEIBHOI'O IIEPEMEILEHI S HOXKA H IIPOAVKTA:

a—TIOJ YTJIOM K Pe’KyIleil KpoMKe, 0 — IT0 HOPMAIH K PeKVIIeil KpOMKe, B — BJONIb PeKYIIeH
KPOMKH

OCHOBHBEIE CITOCOEEBI PE3AHHWA ITPOJIYKTOB
Kak yke orMedanoch, pe3aHHe MOKET OBITh OCVIIECTBIIEHO IIPH OTHOCHTEIBHOM Il€peMeIeHHH
PEXYINETO HHCTPYMEHTAa H IPOAYKTa. B 3aBHCHMOCTH OT HAaITpaBJIIEHHS 3TOrO IIepPeMEeNIEHHS pe3aHHE
IIPHHSTO TOApa3eiIaTh Ha PyOsIlee H CKOJIb3SIIEe.
[Ipn pyOsmmeM pe3aHHH PEXYINHI HHCTPYMEHT IlepeMelaeTcs OTHOCHTEIbHO ITPOAYKTa

MEPIIEHANKYIISIPHO PEXKYIIEH KPOMKE JIE3BHS, IPH CKOIB3SINEM Pe3aHHH — IIOJ OCTPHIM VITIOM K
PEXYINEH KPOMKE JIE3BHS.

[Ipn pyOsimeM peszaHHH Je3BHE HOXa, IlepeMellasich IEPHEHAHKYISPHO PeKyIeH KPOMKE,
neopMHpYeT MPOAYKT H YIUIOTHSET €ro ITOBEPXHOCTHBIH CIOH, B KOTOPOM BO3HHKAIOT KOHTAKTHBIE
HaITPSKEHHS, HMEIOIHe MaKCHMalIbHOe 3HaueHHe B 30He KOHTaKTa C OCTPOH KPOMKOH Hoxka. [Io Mepe
BO3PACTAaHHS CHJIBI BO3ACHCTBHS HOKAa Ha ITPOAYKT YBEINYHBAETCS JAe()OPMHPOBAHHE IIOCIIETHETO H
BO3PACTAIOT KOHTAKTHBIE HAINpsDKeHHSA. Kak TOIMbKO KOHTAKTHEIE HAITPsDKEHHS JOCTHTAOT HEKOTOPO
IpeIelIbHOM BEIIHYHHBI, IIPOHCXOIHT pa3pyIIeHHe IIPOAYKTa OCTPOH KPOMKOH HOXA.

ﬂ??%;%—J

LR K W11

R
PrucynHok 2.4 - Cxema JgedopMallHH Ppa3IHYHBIX ITPOAYKTOB IIPH PYOSIEM pe3aHHH: a —

INIACTHYHBIX IIPOAYKTOB, 0 — BOJIOKHHUCTBIX IUIACTHYHEBIX IIPOAYKTOB — KIIHH HAIIPABJIICH IIOIICPCK
RATOAKNAI B — HARATARHUATEIY TRANITLIY TMNATUVETAR. T —— TREDIBIX X KHX OIYKTOB
NOKYMEHT noanncaH P Py1 PO
INEKTPOHHOW NOAMMACHIO
Ceptudhmkat: 1 12000002A633E3D113AD425FBS0002000002A6 )-MeXaHHYeCKHX CBOHCTRB IMPOAVYKTA. YV INIACTHYHBIX
]Bnaneneu: llleBayxoea TatkAHa AnekcaHapoBsHa [ TIPOAYKTA, YV TBEPHBIX XPYIKHX, Y IUTACTHYHBIX

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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BOIIOKHHCTBIX, Pa3pes3acMBIX ITONEPEK BOJIOKOH, TBEPABIX BOJIOKHHCTHIX H HEBOIIOKHHCTHIX ITPOAYKTOB —
CKaJIbIBAHHE.

[Tpu pe3aHNH IMIaCTHYHBIX IMTPOAYKTOB (OBOIMH, (PPYKTHI, XJ1e0 MSITKHI, CBIP, MSICO H Phl0a CHIPHIE)
IMpH HeOOJBIIOM VIJIE 3aTOYKH KIIMHA I10J MIEHCTBHEM KacaTelbHBIX HaIPsDKEHHI, BO3HHKAIOIIHX
BCIIEACTBHE BO3EHCTBHS padodel IpaHH JIE3BHSL IIPOHCXOIHT Je()OpMHPOBAaHHE YacTeH IIPOAYKTa BAOIIb
paboueH IpaHH Hoa. [IpH 3TOM oOTpes3aeMbIi CIOH IUIaBHO OTTHOaeTcs pabdoyeH IpaHbIO KIHHA H
OTJENSeTCS OT OCHOBHOH YacTH ITPOJYKTa, KOTOpPas OCTAeTCs 3a OIOPHOH I'paHbIO HOXKa. [loBepxHOCTH
Cpe3aHHBIX KYCOUKOB ITOIYYAkOTCS JOCTaTOYHO POBHBIMH H I'TaJKHMH (pHC. 2.4, a).

Y BCeX BOJIOKHHCTBIX IUIACTHYHBIX M TBEPJBLIX ITPOAYKTOB, a TAKKE YV HEBOIIOKHHCTHIX TBEPIBIX H
XPVIIKIX IIPOAYKTOB B IIPOIlecCe pe3aHHsd IMPOHCXOAHT CKalbIBaHHE, T.€. Pa3pyIleHHe MaTepHalla IO
IeHCTBHEM KacaTEIbHBIX HAIIPSKEHHI, IIPH KOTOPOM OJHA YacTh ITPOAVKTA CMEINAETCS OTHOCHTEIIHbHO
IPYTOH I10 KaKOH-ITHOO ITOBEPXHOCTH.

Tak, y BOIIOKHHCTBIX IUIACTHYHBIX ITPOAYKTOB (BapeHOe MSCO, pbIOa), eCIIH KIHH HallpaBIIEH
ITOIIEPEK BOJIOKOH, a TAKXKE Y HEBOJOKHHCTHIX TBEPABIX ITPOAYKTOB (YEPCTBEIH XJIeO, BapeHas IeYeHb ),
CKaJIbIBaHHE ITPOHCXOMHT IT0J OCTPBEIM YIJIOM K ITIOCKOCTH cpe3a (puc. 2.4, 6, B). IIpH 3TOM ITOBEPXHOCTH
Cpe3aHHBIX KYCOYKOB HMEKOT HEPOBHOCTH (3a3yOpPHHEBI), a CaM OTPe3aHHBIH KyCOYeK HE COXPaHSIeTCS
I[ETHKOM M Yall[e BCEr'O pacliafacTcs Ha OTAEIIbHBIE YACTH.

[Ipn peszaHHH TBepABIX XPVYIIKHMX ITPOAYKTOB, HAIlpUMEP, KOCTEH, Make IIPH HEe3HAUHTEIIbHBIX
yIllaxX 3aTOYKH KIIMHA TIPOMCXOAHT ABOHHOE CKAaJIbIBAHIE. B HAIPABICHHH ABIDKEHHS HOXa H IIOJ
HEKOTOPHIM YTTIOM K ITIOCKOCTH cpe3a (pHc. 2.4, r). YacTo IMMOBEPXHOCTH CKaIbIBAHHS YV TaKHX ITPOYKTOB
pacIioararoTcsd HHKe OIOPHOH TI'paHM KIMHA. I[IOBEPXHOCTH KYCOUYKOB ITONIYYAKOTCS HEPOBHBIMI,
JIOMAHBIMH, CO 3HAUHTEIIbHOH IIIEPOXOBATOCTHIO.

[IpH CKOIB3AINEM pe3aHHH B Pe3yibTare ABHKEHHS HOXa TEPIEHIUKYIISPHO PEXKVINEH KPOMKE
IIPOMCXOMUT IIPOHHKHOBEHHE €r0 B TOJIIIY IIPOAYKTA, a IIPH ABIKEHHH HOXa BIOJIb PEXYIIEH KPOMKH—
TepelIMBAHHE METbYAIIITHMI MHKPO3YOUHKaMH JIE3BHI BOIIOKOH H CTEHOK ITPOIVKTA.

B ormmume or pyOodIero pe3aHus IIPH CKOJB3MIIEM Pe3aHHH I paspe3aHHs IIPOAYKTa
TpeOyIOTCS MeHbIIe VIUIOTHEHHE H VCHIHE, TaK KaK IIepepe3aHHe IIPOJAVKTIa OCVYIIECTBIISIETCS
OTAEIIPHBEIMH  MHKPO3YOUMKaMH, IIpHYEM CYMMapHas QIIHHA MHKPO3YOUHMKOB, OJHOBPEMEHHO
VYACTBYIOIIMX B pa3pe3aHHH IPOAYKTa, BCETAa MEHBIIE JIIHHBI PEKVYIIEH KPOMKH Je3BH. [Io3TOMY IpH
CKOJIB3AIIEM PE3aHHN BEIMYHHA KOHTAKTHBIX HAIIPSDKEHHI, HEOOXOoAUMAs IS pa3pe3aHHs IMPOAVKTa, a,
CIIEIOBATEIbHO, M TpelbyeMoOe VYCIIHEe, 3HAUNTEIBbHO MEHBIIHE, YeM IIpH pyOsineM peszaHui. [Ipu
CKOIB3AINEM, Pe3aHHH IJISI OCVIINECTBIIEHHS pas3pe3aHHs IMPOAYKTa He Tpeldvercs, YToOwl Bce 3YOUHKH
JIE3BHS Ha IIOIHVYIO I'IIYOHHY ITPOHHMKAIH B IPOAVKT. IIOBEpXHOCTH cpes3a IPH CKOIB3SAIIEM Pe3aHHH
TTONTy4aroTcs, Oolnee IMaJKHMH H POBHBIMIL, YeM IIpH pyOsIneM pe3aHHH. [IpoHCXOMHT 3TO MOTOMY, YTO
IIPH CKOJIB3AIIEM PE3aHHH IIPOAYKT IIOJABEPKEH MEHBINEMY CHIIOBOMY BO3IAEHCTBHIO CO CTOPOHEI,
PEKYILNET O HHCTPYMEHTA.

CKONIB3MII[ee pe3aHHe TPHUMEHSIOT IS pa3pe3aHus IUIaCTHYHBIX IIPOAYKTOB C HEBBICOKOH
MEXAHHYECKOH IIPOYHOCTBIO.

g paspe3aHHs TBEPABIX MPOAYKTOB, HMEIOIMHX 3HAYHTEIIPHYIO MEXAHHYECKYIO ITPOYHOCTS,
MIPHMEHSEFOT 3yO4YaThle Pe’KyI[He HHCTPYMEHTHI (IHIbI). [IpuMeHeHHe pyOSsIEero HIIHM CKOIB3SIIErO
pesaHHS — ompejensdgercd — (H3HKO-MEXaHHYeCKHMH  CBONCTBAMH  IIPOJAYKTa,  TpeOOBaHHSIMH,
NMPEABSABIIEMBIMH K KAYeCTBY IIOBEPXHOCTH OTPe3aeMBIX KYCOYKOB, a TaKXke SHEePreTHYeCKHMI
ITOKa3aTEISIMH.

PyOsiniee pezaHle peKOMEHIYETCA HCIIONL30BaTh I TeX MPOAYKTOB, Y KOTOPBIX Pa3pyIlIarOIIHe
KOHTAKTHEIE HaIIPsDKEHHS HEBEIHKH M paspe3aHHe ITPOHCXOAHT Oe3 3HAYMTEIILHOIO VYIUIOTHEHHS.
BeeacTBHe 3TOro MOBEPXHOCTH Cpe3a IOIMyYaeTcs JOCTaTOYHO POBHOH H ITPOAYKT He JAe(pOpMHpPYETCS.
K Takum mpoaykraM MOXKHO OTHECTH CBIPBI, MACIIO CIIHBOYHOE. J[JIs1 TeX IPOAYKTIOB, YV KOTOPBIX
PaspPVIIAIOIME KOHTAKTHBIE. HAIIPSDKEHHS MOCTHIAIOTCS TOIBKO IIOCIIE TOIO, KaK IIPOAVYKT IIPeTepIIell

, OKYMEHT NoarnncAH

] A s qiiee pe3aHHe He PeKoMe eTcd. Y TakHx
1 SNEKTPOHHOW NOANUCHLIO | pyo P P HAY

1Cepruurar: 12000002A633E3D113AD425FB50002000002A6 PMHPOBAHHOM COCTOSHHH. llopHCTBIE NMPOXYKTHI
|Bnapenew: LWebayxoea TatenHa AnekcaHapoBHa AYHBAIOT YaCTHYHO CBOIO ITOPHCTOCTD, YXYAIIACTCA

1 ., JIMMOHEI., OI'VPIIBEI CECKHC., CBIPOC MACO bpIOAa
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(PYKTEI H T. 1.) BCIEACTBHE Ae(opMaI[MH TepsSrOoT 4YacTh COKa M CTAHOBSTCS MAaIOIPHIOSHBIMH K
VIIOTPeOIIEHHIO.

[Tpu cKoIB3sIIIEM pe3aHHH ITPOAYKT 3HAYHTEILHO MeHbIIe JedopMupyeTcs. [IopHcThIe TPOXYKTEHI
He KPOIIlaTcs H HE YTPauyHBalOT CBOEH ITOPHCTOCTH. COYHEIE IIPOAYKTEI He TEPSIOT COKA, a MX JIOMTHKH HE
PazBAIMBAIOTCS H HE Ae(OpPMHPYIOTCSL.

Ha mpexanpuarusax oOIMECTBEHHOIO IMMTAHHS I Hape3KH IUIOAOB H OBOINEH HMCIIOIb3YIOT
OBOIIlepe3aTelIbHbIe MAIHHBI H MeXaHH3MEI. Hanbosee pacripocTpaHeHHas (popMa Hape3KH —JIOMTHKH,
OpPYCOYKH, COIIOMKA, CTPYKKa, JTOJIbKH

JIOMTHKH HMMEIOT JBE MMapaslIelbHBIE MTOBEPXHOCTH CPe3a, PACCTOSHHE MEXAY KOTOPHIMH PaBHO
TONIHHE JIOMTHKAa h; JIIMHA M IIHpPHHA JIOMTHKA OIPEAEISIOTCA pasMepaMH pas3pe3acMOro IIIoja.
Bpycoukn 1 colnoMka HMEROT, KaK IIPABIIIO, ABa OIPeJelIEHHBIX pa3Mepa - TOIMIHHY h U ITHpHHY b.

IIvarnconnviii oeouepesanenbt blii Mexasiusm
B T1yaHCOHHOM OBOIIEpe3aTeIbHOM MeXaHH3ME Hape3Ky OBOIIEH OCYINECTBILIOT ITyTEM
MPOJAABINBAHHS ITPOIYKTA ITyaHCOHOM Yepe3 HEIOJBIKHYIO HOKEBYIO paMKy. [1o TakoMy HpHHIMHITY

padoTaeT cMeHHBIH MexaHH3M MC28-100 (puc. 2.6.), IpHCOeIHHIEMBIH K YHHBEpPCAIIbHOH KYXOHHOM
manmHe 11Y-0,6.

" 1 57
B Sy
T,
a ! 112
| !
12 . =

e A T

PucyHok 2.6 - MexannsM MC28-100 s Hape3KH CBIPBIX OBOIIEH: a — paspes, 0 — OO BH/T

Pabouen KaMepOH MEXaHH3Ma CIIVKHT HEITOABHKHBEIN ITYCTOTEIBIH IHMIHHAP 3, BBIITOIHEHHBIH
KaK OIHO IIEIIOE C 3arPy304YHBIM KaHaioM 19. HInkHIM TOpIioM KaMepa OIMHPAETCS Ha HOXKEBYIO PaMKYy 2,
KOTOpasi KPeIrTcsa K KOPIYCY PeAyKTOopa 7 ¢ IIOMOIIBIO IBYX CTOeK 4 M rack 1. CTOHKH 3aKpeIUIeHB] B
Kopiryce peaykropa mTH(pTaMH 11. BHyTpH paGodel KaMephl NepeMeniaercs ItyaHcoH 12, K HIDKHEMY
TOPIY ITYaHCOHA IPHKPEIUIEHA IUIaCTHHKA C BBICTYIIAMHM |3, IpeJHasHAaYeHHBIMH JJI IIPOTAJIKHBAHH I
IIPOAYKTA B HEMTOABHKHYIO HOKEBYIO paMKy. Haxomsce B KpaltHEM HHIKHEM IIOIOKEHHH, ITYaHCOH CBOHM
BRICTYIIOM 18 3aKphIBacT 3arpy30UHBIH KaHall, ITPeAOTBpallas TeM CcaMBIM IIONMaJaHHE IIPOAYKTa B
IIPOCTPAHCTBO KaMEpPhl HaJZ ITYaHCOHOM. IIyaHCOH COBEPIINAET BO3BPATHO-IIOCTYIIATEIILHOE IBHIKEHIE,
KOTOPOE IEpeHacTcsa eMy CleAVIoImmM oOpa3oM. lIpHBOA KYXOHHOH MAIIHMHEI IIEPeJacT BpallleHHE
BXOAHOMY Baily O, OT KOTOpOro 4depes 4epBAK 10 H 4YepBsSuHOe Koileco 14 IBHJKEHHE IlepelacTcs
KOoIeH4YaTOMy Bamny 16. OO0a Bama omnHparoTcd Ha TIpadHT0-0a00HTOBBIe NoOAMHMITHHKH. Illefika
KOJIEHYaTOr'0 Baja YCTaHOBIIEHA B ITpOpe3H paMKH-KYIHCH 8. IlocimeqHss mMeeT ABe Maphl POITHKOB 9
(ITONIIMITHUKOB Ka4YeHHS), IBHIXKYIIHXCS II0 HAaIpaBILIIOINHM KOpITyca, H INTOK 5, K KOTOPOMY
rreparrrarr rrvatrentr TInor nwoarrarremr wamarmrararg pajia €ro IMEHKa COBEPINAET JABHJKEHHE IIO

OJOKYMEHT MOoAarnncAH
| SNEKTPOHHOM NOANUCHKIO {d-KVYIIHCd COBCPIIACT BO3BPATHO-IIOCTYIIATCIIBPHOC
|Geprucpukar:  12000002A633E3D113AD425FBS0002000002A6 -KYIIHCa JIENacT OJHH IIBOHHOH XOJI (EEEPK-EI-HIB).
-| Bnapeneu: lWebayxoea TateAHa AnekcaHapoBHa
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PaGoTa MexXaHH3Ma 3aK/IFOYAcTCSI B CIEAVIOIIEM. B 3arpy304YHBIN KaHal BPYYHVIO IIOAAIOT IIO
OJHOMY KOPHEKIYOHEIUIONY. B TOT MOMEHT, KOI/ia ITYaHCOH HAXOAHUTCS B BEPXHEM ITOIOKEHHH, KITyOeHb
CKaTBIBAETCSI HAa HOKEBYIO PaMKy, IPH IBIDKEHHH ITYaHCOHA BHH3 KIYOEHBL ITPOJABIIMBACTCA Yepes
STYEHKH HOKEBOH paMKH. DopMa Hape3KH OIpelelsdeTcsI KOHCTPYKIIHEN HOKEBOH paMKH. [ HapesKH
IPOAYKTa OpycOUKaMH IIPHMEHSFOT HOXKEBYIO PaMKy 21 ¢ KBaJpaTHBRIMH SUYEHKaMM, IS Hapes3KH
TOIbKaMH (4YeCHOYKOM) paMKy 20.

Huckoevie ogouyepesxi

J[MCKOBBIE OBOINEPE3KH IIpeJHa3HAUeHbl JJII Hape3KH OBOINEH H (QPPYKTOB IJIIOMTHKAMH,
OpyCOUYKaMH, COJIOMKOIl. YCTaHAaBIHBAIOT HX, KaK IIPaBHIO, B 3arOTOBOYHBIX IeXaX ITpeAIIpPHSITHI
oOMIecTBEHHOrO IHTaHHSA OBOMNIEPe3KH BBITYCKAIOTCSI ¢ HHIHBHAYaIbHBEIM IpHBOZoM (MPOS50-200,
MPO400-1000, MVY-1000) niu B KauecTBe cMeHHBIX MeXaHn3MoB (MC10-160, YMM-10, MOII-II-1) k
IIPHBOJAAM YHHBEPCAIbHBIX KYXOHHBIX MAIIIH.

Pabouen KaMepoH OBOILEPE3OK CIYKHT ITYCTOTEIBIH IIIMHAP, PACIIONOXKEHHBII BEPTHKAIBLHO
IIH TOPH3OHTAIBHO. Paboyas KaMepa HMEET 3arpy304HOE H Pasrpy30dHOEe YCTpoHcTBa. PadounM
OpPraHOM OBOINEPE30K SBIISIOTCS HOXKH, 3aKpellJIEHHBIE HAa BPAILNAOINEMCS OITOPHOM JHCKE H HMEIOIIHE
MPSMOJIMHEHHYIO IJIH KPHBOIHHEHHYIO (opMmy. J[1sg HapeskH oBoIIeH H (PPYKTOB JTOMTHKAMH HOJKH
YCTAHABJIMBAIOT MapPaJUIEIbHO INIOCKOCTH OIMOPHOrO JHCKAa HAa HEKOTOPOM PACCTOSHHI OT HErO, PaBHOM
TONIMHE OTPEe3acMOro JIOMTHKa. J[JIS Hape3Kd IUIOAOB M OBOINEH OpycOYKaMH ITPHMEHSIEOT
KOMOHHHPOBAHHBIE HOXH, COCTOSIIHE M3 HOMKEBOH TIpebeHKH C JIE3BHSAMH, PacIlONOKEHHBIMI
TIePIIEHAHKYIISIPHO IUIOCKOCTH OIIOPHOIO JHCKA, M HOXa, YCTAaHOBIEHHOI'O IIApaUIeIbHO IUIOCKOCTH
OIIOPHOIO JHcKa. J[JIg IMOmydeHHS COJIOMKH IIPHMEHSIOT padourie OpraHbl B BHJE CTAJIbHOIO JIHCTA C
OTBEPCTHSAMI, OJHH Kpail KOTOPLIX OTOTHYT, H 3a0CTPEH.

Hapesky IUIoHOB JIOMTHKaMH OCVIIECTBRIISIOT CIEAVIOIINM O0pa3oM: IUIOABI H3 3arPy304YHOIO
YCTPOHCTRA ITOCTYITAIOT Ha BPAIlAOIMICI OIMOPHBIH JHCK H IBHJKYTCSI BMECTE ¢ HHM JO TeX ITOpP, ITOKa
He OyIyT OCTAaHOBIIEHBI CTeHKOH KaMepPhl, HMeIoIeH (pOpMYy KPYTOBOI'O KITHHA «YITHTKHY THOO IIITHHAPA.
K omopHOMY AHCKY IIPOAYKT IIPHKHMAETCS 34 CUET eI'0 3aKJIMHHBAHH I MEXK Y HAKJIOHHOH ITOBEPXHOCTHIO
KaMepbl H OIOPHBIM JIHCKOM HIIM BPYYHVIO C ITOMOIIBIO TONKAaTels. HoXu Bpe3arorcs B HEIOABIKHEIE
IUIOALI H OTpe3ar0T OT HHX JIOMTHKH, KOTOPBIE IIPOBAIMBAIOTCSA B OTBEPCTHS OIIOPHOIO MJHCKA.
OcTaBIasics 4acTh IUIOAA OITYCKAeTCS Ha OIMOPHBIN IHCK, BHOBb OCTAHABIHBAETCS CTEHKOH KaMephl H
IIPIDKHIMAETCSI K OIIOPHOMY MHCKY, IIOCIIe 4Yero C Hee Cpes3aceTcs CIeAYIOIM JIIOMTHK. IIporecc
TIOBTOPSETCA IO TEX TI0P, ITOKA IMPOAYKT ITOTHOCTHIO HE M3MENbYHTCS.

T

L

PucyHoK 2.7 - YHHBepcabHas oBolepesaTenbHas ManmHa MPO 50-200

NOKYMEHT NoanncAH
SNEKTPOHHOW NOANMUCHIO _
Ceptudpukar: T12000002A633E3DT113AD425FB50002000002A6 MPO50-200. MHHHHE& (pHC. 27) IIpe/iHasHaCHa
/Bnapeney: - lWebayxoea TatbaHa AnekcaHapoBha /COYKaMH, COJIOMKOH H IIHHKOBKH KallyCThI.

HEM CTOJICE B 3daI'OTOBOYHOM IICXCEC. COCTOHT OHA H3
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIPHBOJHON 4YacTH, CMEHHBIX pado4yHx OpraHoB H CBEMHOI'O 3arpPy304YHOrO YCTPOHCTBAa /. B cocTaB
IIPHBOMHOH YacCTH BXOMSAT JIHTOH aFOMHHHEBBIH KOPITYC 5, 3JIEKTPOABHTATENL 12, YKPEIIEHHBIH Ha
IUINTE, MMEIOINEH IIa3bl JJIS HATSKEHHS PEMHEH KIHHOPEMEHHOH Ilepefauyd 13, M BepTHKAJIbHBIH
IIPUBOJJHON Ball 1, YCTAHOBIIEHHBIH Ha KOHHYECKHX POIMHKOBBIX ITOMIIIMITHHKAX 3. HaTar B IMOAMIMITHHKAX
PETYIIMPYETCA C IMOMOIIBIO IankH 14. IIoANDOTHHKH 3aKphITEl KPRIIIKaMH. Ha BepXHeH ITOJIOBHHE Bala,
Ha IIOIOHKE YCTAaHOBIIEHA BTYIIKA 9 ¢ ABYMS BBICTYIIAMH, IIEPEAOIMMH BpalllcHHe padouynM OpraHaM.
[lomokeHHe BTYIIKH OTHOCHTEIFHO IIINIHHAPHYECKOH YaCTH KOPITyca, B KOTOPOH PACITOIOKEHBI paboyHe
OpraHkbl, perynmupyercs raikoi 10 m ¢pukcHpyeTcsa BHHTOM 4. Ha BTynke 9 ¢ MOMOMIBIO JIEBOH Pe3bObl
3aKpEIUIEH TPEXJIONACTHBRIA cOpacelBaTelb 11, NpegHasHAUYeHHBIH I IIPOABIDKEHHS HApPE3aHHOIO
IPOAVKTA K Pasrpy30uHOMY YCTPOHCTBY 2. Ha BepXHiii KOHEI[ IPHBOSHOIO Bajla HacaXeH OIMOPHBIH
IUCK 0 ¢ HOXKaMH, 3aKpeIlVIEHHBIH HA Baly C ITOMOINBIO CIIEI[HAJIBHOIO BHHTA 8 M MMEIOIHI B HIDKHEH
YACTH J[Ba ITa3a IS 3aleIUIEHHS ¢ BTYIIKOH 9.

B KOMIUIEKT MAIIMHBLI BXOASAT CIEAVIOIHE pabOoyHe OPraHbI. OIIOPHBIM JIHCK C CEPITOBHIHBIMIL
HOXKaMH JJI1 Hape3KH OBOINEH JIOMTHKAaMH, KOJIbI[aMH H ITOTYKOIBI[aAMH TOJII[HHON 2 MM H IIIMHKOBKI
KaITyCTBI, JIBa OIIOPHEIX JHCKAa C KOMOMHHPOBAHHBIMH HOKaMH JJI HaApe3KH OBOIIEH OpyCcOoUYKaMIL
ceueHHeM 10X10 mM H coloMKOH ceuyeHHeM 3X3 MM, JBa TEPOYHBIX MHCKA IS Hape3KH OBOILEH
CTpYXKOH ceueHHeM 0.8x1.2 MM H 3X3 MM. PeryinupoBKa TOJIIHHEI Hape3KH B JAHHOH MAIllMHE HE
IPEYCMOTPEHA.

OMNOPHEIH JUCK C HOXKaMH PasMEIleH B IMIHMHAPHYECKOH PAaCTOYEHHON YacTH JIHTOrO KOpIIyca
MalmMHEI. CBepXy Ha 5TY 4YacTh KOpITyca YCTAHABIHBAETCS CBEMHOE 3arpy30YHOE YCTPOHCTBO 7/,
3aKpeIvIgeMoe C ITOMOIIBIO 3alerna H (pukcatopa. (19 obecrieyeHHs Oe30NacHOH paOOThI B MaIlHHE
IPEYCMOTPEH OJIOKHPOBOYHEBIN BBIKITIOYATEIb, KOTOPHIH pa3pblBacT LETh IMHTAHHS SIIEKTPOABHUIATENS
IIPH CHATOM 3arPy304HOM YCTPOHCTBE.

3arpy304HoOe YCTPOHCTBO / HMMEET JINTOH KOPITYC C JABYMS KPVYITIBIMH H OJHHM CEPITOBHIHBIM
OTBEPCTHSAMH. B OTBepCTHS BCTABILTIOTCS COOTBETCTBYIOIIEH (POPMBI TONKATelmH. B cepHoBHIHOM
OTBEPCTHH ITPOAYKT ITPHKHMAETCS K OIIOPHOMY JIHCKY ITOCPEICTBOM KPOHINTEHHA, KOTOPBIH SBIISETCS
pEMaroM BTOpOro poda. CepIiOBHIHBIH TOJKATENh IIAPHHPHO 3aKPeIlyleH Ha KPOHINTEHHE, KOTOPBIH B
CBOIO OUEpPEIb IIAPHUPHO 3aKPEIUIEH Ha KOPITYCE 3arPy30YHOr0 YCTPOHCTBA. [IpH IMMOBOPOTE KPOHIITEHHA
BOKPYI OCH CEPIIOBMIHBIN TOIKATEIIL IEPEMEIACTCS BHYTPH OTBEPCTHA. CEPIIOBHIHOE OTBEPCTHE B
3arPY30YHOM VCTPOHCTBE IIpPeJHa3sHAYeHO IS IIOJa4H K HOXaM paspe3aHHBIX Ha YacTH KO4YaHOB
KaITyCThI, KPYIJIbIle OTBEPCTHS — I OBOINEH APYIrHX BHAOB (Kaprodens, MOPKOBH, CBEKIBI, pejHca,
PETBI H T.JI.).

Hapesky IpoayKTOB Ha OBOIIEPE3KE IIPOU3BOMASAT CIEAVIOIHM o0pa3zoM. BKIFOUMB MAaIlHY,
3aKJIaJbIBAlOT OBOINM BPYYHYIO B OJHO M3 OTBEPCTHH 3arpy304YHOrO YCTPOHCTBA H IIPHKHMAIOT
TOJIKATENSAMH K BpaIlaroIeMycs OIIOPHOMY AHCKY. HOKH, Bpalmaroiiecss BMecTe ¢ OIIOPHBIM JIHCKOM,
OTpe3aroT OT IUIOAOB ITOCIIEA0BATEIBHO CIIOH 3a CIIOEM B BHJE JIOMTHKOB, KOJELL, ITOIYKOIIEL[, OPYCOYKOB,
COIIOMKH. B MOMEHT OTpes3aHus IIPOAYKT VIAEPKHBAeTCA OT IIEPEMEIIEHHS CTEHKOH 3arpy304YHOrO
OTBEPCTHS M ToOIKareiaeM. OTpe3aHHBIE YACTHIBI IIPOAYKTA ITPOXOMST B OTBEPCTHSA OIIOPHOIO JHCKA,
PACTIONIOKEHHBIE TIOJT HOXKAMH, 3aXBaThIBAIOTCS BpallaroluMcs cOpackIBaTelleM M IIOMAlOTCSI B
PasTpPy30UHBIH JIOTOK.

Pomopuas osoutepeszamenvuas mauiiiia
PoropHass oBoIlepe3ka TakK K&, KaK M JHCKOBas, BXOAHT B KOMILJIEKT VHHBEPCAIbHOH
oporepesarenbHOR MalmHel MPO400-1000. OcobeHHOCTE 3TOH OBOIIEPE3KH COCTOMT B TOM, YTO €€
HOKH B IIPOLIECCE PE3aHHSI OCTAIOTCS HETIOABHIKHBIMI, a IIPOAVKT IIEPEMEINASTCS BPallarOIIIIMCS
POTOpPOM ¢ nIomnacTsaMH. Ha poTOpHOH OBOINEPE3Ke OBOIM HApPE3aroTCsd TOMTHKAMH TOIIHHOH 3 MM H
OpycoukamH ceueHHeM 3X3, 6 X6 u 10X 10 nvm.
Kameporn o6paboTkH 3TOH MaIIHHEL (PHC. 2.8, a) CIYKHT BEPTHKAILHO PACITONIOKEHHBIH IIHTOH

] AOKYMEHT NOANMCAH [OIBIO 3aIlerna 13 M HKCH eit sammenky 12.
| SNEKTPOHHOW NOANMWUCHIO b al ¢ pyIom alll
'Cepritcbukar: ' 12000002A633E3D113AD425FB50002000002A6 OTKHIHAs 3arpy3oYHasl BOPOHKa 5, KoTopasd
|Bnagenewy | WWeGayxosa TateaHa AnekéanaposHa catTopoM 11. B OGokoBon creHKe pabouen KaMephl
] OIIoK 3.
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J1st Hape3KH MPOAYKTa ITOMTHKAaMH (pHC. 2.8, 6) HOXeBOH OJI0K HMeeT JINTYIO IeKy 14 i HoX 16.
IIpn ycraHoBke HOXeBOro Oioka B pabouell KaMepe BHYTPEHHSS ITOBEPXHOCTh INEKH COBMEINAETCS C
BHYTPEHHEH ITOBEPXHOCTHIO KAMEPEHIL, a JIe3BHE HOKa BBICTYIIAET BHYTPh KAMEPHI Ha PacCTOSHIE, PaBHOE
TOJIIHHE OTPE3AaEMBIX JIOMTHKOB. OcTpas KpOMKa HOJKa pacliolaraceTcs IapaUlelIbHO 00pa3yroIeH
pabouen kKaMephl. s HapesKH ITPOAYKTa OpycOYKaMH HOKEBOH OJIIOK JOIIOIMHHTEILHO OCHAIIAETC S
HOJKEBOH I'peOeHKOH 15, JIe3BHS KOTOPOH PACIIONOKEHEI IEPIIEHAHKYIISIPHO CTEHKe KaMephl. HoxXeBwie
OIIOKH 3aKPEIISIIOTCA B CTEHKe paboyeH KaMePhl ¢ ITOMOIIBIO BIJIKH 17 H OTKHIHOrO OOITAa.

BHyTpH pabodei kKaMephl pacIioiokeH porop (pHc. 2.8, 0), HMEIOIHI ITHTOe OCHOBAHHE B BHJIE
IHCKa, K KOTOPOMY IIPHKPEIUJIEHBI TPH BEPTHKAJIPHBIE JIONIACTH O, PACIIONOKEHHEIE ITOJ VITIOM 05° K
KacaTeIIbHONH OKPYKHOCTH OCHOBAHHS / POTOpPa, IIPOBEAEHHOH Yepe3 TOUKY IIEPECEUEHIIS JIOACTH € 3TOH
OKPY’KHOCTBIO. POTOp YCTaHABIMBAETCS Ha BEPXHEM KOHI[E BRIXOJHOIO Bajla | ITPHBOJHOIO YCTPOHCTBRA
MAIIIMHEI H 3aKPEIUISeTCS BHHTOM 4 ¢ JIeBOH pe3b00H. C BHEIIHEH CTOPOHHBI padoyeH KaMephl HAIIPOTHB
PEKVIIHMX HHCTPYMEHTOB PACITONOKEH Pasrpy30uHbIN KaHal 2, IEPEXOMSAIMH B Ppasrpy30uHOE
YCTPOHCTBO MaIIMHEL. PadoTaeTr oOBOINEpe3Ka CIHEAVIOINHM o00pa3oM. IIpoayKr depes 3arpy30dyHOE
YCTPOHCTRBO 3arpyKaroT B pabouyro KaMepy, IZIe OH 3aXBaTBEIBAETCS BPAINAOIIHMIICS JIOITACTSIMH POTOpa
H IIOMAaeTCs K HEIOABIKHBIM HOXKaM. IIpH 5TOM IIPOAVKT IIOJ HEeHCTBHEM I[EHTPOOESKHOH CIJIBI
IPIJKHUMAETCS K BHYTPEHHEH CTeHKe paldouerd KaMepbl M CKOIB3HT I10 HeH. [IpH Hapeske JITOMTHKAMI
BBICTYIIAFOIIMH HAJl ITIOBEPXHOCTLIO padoyer KaMePBI HOXK, PaCIIONOKEHHEBIH ITapaljIEIbHO 00pa3yIoIeH
pabouyeH, KaMephl, 3a KaXKIbIH OOOpOT OTpe3aceT OT IIPOAYKTA CJIOH, PaBHBIH TOIIIMHE JTOMTHKA. [IpH
HapesKe OpycouKaMH ITPOAYKT CHadala HaJpe3aeTcs HOXKEBOH IpeOeHKOMH, a 3aTeM OTPEe3acTCs HOMXKOM,
PACIIONIOKEHHBIM  TIEPIIEHAUKYIIIPHO HOXKaM HOXEeBOH TIpebGeHKH. OTpe3aHHBIE YACTHI[BI TTPOAYKTa
IIOCTVYIIAIOT CHayala B PasrpPy30dYHBIN KaHal, a 3aTeM B Pasrpy304YHOE YCTPOHCTBO MaIlMHEL. J{Id
obecrieueHnss  OeszormacHOH  paldoTel  MammHa  CHaOXeHa  OJIOKHPOBOYHBIM  BEIKIIFOUATEIIEM,
IIPEIOTBPALIAFOIIMM BKIIFOUEHHE 3IIEKTPOABHIATENS IIPH CHATBIX PpadodyeH KaMepe M 3arpy30OyHOM
YCTPOHCTRE.

PucyHok 2.8 - YHHBepcalbHas opollepesarenpHasa manmHa MPO400-1000: a — oOnpmt BHA
MAIIMHEIL, 0 — OIOK HHCTPYMEHTA JJIS Hapes3KH IIPOAYKTa JTOMTHKAMH H OpyCOYKaMI, B — POTOP

ITPAKTHYECKAA YACTD:
1. OnpeienneHHe OCHOBHBIX ITAPaMETPOB

M3 opMyIIsl ITpOH3BOAUTEIFHOCTH HAXOQHM CKOPOCTh ITPOJBHIKEHHS IIPOIYKTa Yepe3 HOKEBYIO
PEIIETKY:

h-n
4
A lh mrrAasama sraTra vrrrATrasaTra w e
NOKYMEHT noanncAH
SNEKTPOHHOW NOAnuckIo H,
Ceptudhmkar: - 12000002A633E3D113AD4 25FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Q 2
» M (2.2)
V, - P @-3600

rae, Q-ImpoH3BOAHTEILHOCTS ITYAaHCOHHOI OBOINEPE3KH, KT/,
Vo- CKOPOCTb ITPOJIBHKEHH I IIPOJIYKTa Yepe3 HOKEBYIO PaMKY, M/C;
P- HACBITIHAS Macca IIPOLYKTa, KI/M-;
¢ - K03() (PHITHEHT HCITOJIb30BaHHSI 00beMa padouel KaMepHI,
Haxomarm qraMeTp HOKEBOH paMKH: IIPHHHMAEM, YTO HOXKeBasi paMKa KPYIJIOrO CeueHHS

0

4F,
D= , M (2.3)
T
Ycuie HallpaBI€HHOE Ha pa3pe3aHHe IMPOAYKTA PEXYIIMHMH KPOMKAMH HOXKEBOH PaMKH:
P=g.5N].
1 qlﬁ’ Z y/ :,H (2*4)

T]e, s - YAETbHOE COIPOTHBIIEHHE ITPOAYKTA pe3anbro, 700 H/m;
Y1 - oOmrast AMHHA JIe3BHA, M,
¥ — koa(phHIEHT HCITOIb30BAHMS JJIHHHEI JIE3BHS.

Jist OpycoukoB ¢ ceyeHHeM (axa, a=0,01 m):

3 D’
= M 2.5
> (2.5)
OrnpeenseM MOIIHOCTE AIEKTPOABHI AT
(F;‘E= + P, ) Vo
N, = ,KBm
rae, P4 — cliia TpeHHS IPOAYKTa O HOXKH HOXKEBOH perneTkH, H;
n — KI1J] Bcero nmpueoga 1 MexaHn3Ma
o
P, =5;-m'F'f=2';'E'Zl'hl f oy
)
5, =E-E =—.E
a (2.7)

TIE Ocx — HAIIPSDKEHHE CIKAaTHs, BO3HHKAIOIEE B IIPOAYKTE B Pe3ylbTaTe ITPOJABIHBAHHS €TI0
yepes HOXKEBVIO PEIIETKY, []a;
E" - oTHOCHTeIbHAS TeopMaIs IIPOAYKTa IIPH IO CKATHH,
a — IIIMpHHA OPYCKOB, M,
E — Moxymp yIpyrocTy npoaykra, 2,5:10° Ia;
F — IuIomaab CONpHKOCHOBEHH S ITPOAYKTa ¢ OOKOBBIMH TIOBEPXHOCTSIMH HOXKEIL, M~

F=2 [
hlz W:H (2.8)
r7e h; — BeIcoTa HOXKEH, M,

f K03 PpHITHEHT TPeHHS MPOAYKTa 0 HOXKH, 0,25.
HaitigeM CiiTy TpeHHS IMPOAVKTa O HOKH HOKEBOH PaMKH:

%)
g=2.;.E.Zl-h-f-qo,H (2.9)

BOKYMEHT MOANVCAH
SNEKTPOHHOM NOANMUCHIO
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoba TateaHa AnekcanapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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(Ff + P, 4 ) Vo
N, = , KBm (2.10)
1000 -1
Tabmira 2.1 — McxXoaHble JaHHEIE U1 pacueTra
NQ:, = ) v W - i ! e <
TUTI < - E g % % - P % E E
= o = =¥ = =" | S S| & -
« S = S 2 5| A . 2| =
- E 2 — oa
s |8 |< |z ] -| & -1 8¢l 8 |3 = 5
2 B |5 | S | & 2 S |EEE|% < 8 .| 8
= < 5 0 2 | EE| of [ o5 8 |7 T 3 E S
2 ) = S = S O ; al E 2 & % g2 2
s |7 |g |2 |¢g |Bg|l.5 |gc|8 |5 |28 gyl &
- = = = T | S 22 | E = = Z 3l 2 & B
= = = o 58 | A 2 | E 2 o 4| 5 2
BEEERERE AR EE N
5 |Asz|l2 |A |F8 2E|SE |SEEH2 S| 2EFe <
| 2 3 4 5 6 7 3 9 10 11 12 13 14
| 0,01 | 0,08 |0,001]0,016]| 26 0,25 |2,5:10°| 700 |70 :2 ]é?ﬂa 0,20 | 1440 | 700
2 0,02 | 0,07 |0,001]0,017 ]| 28 0,24 |2,7-10°| 710 | 80 :g :2 0,22 975 | 720
3 0,01 0,09 | 0,002]0,020 (25 0,23 |2.,4-10°| 800 |75 :2 2{2;2’ 0,30 | 2980 | 740
4 0,03 | 0,09 | 0,002 10,020 | 25 0,24 | 2,0-10°| 750 |78 :g léﬂa 0,25 975 [ 710
5 0,03 | 0,08 |0,001]0,016]| 26 0,25 [2,1-10°] 720 |75 :g :2 0,28 | 1440 | 700
6 0,02 10,07 [0,003]0,015] 30 0,23 |2,0-10°| 780 |82 :g :2 0,27 | 1440 | 720
7 0,0 0,06 | 0,002 | 0,009 | 24 0,26 |2,7-10°| 760 |85 :g 1? 0,25 975 | 770
8 0,03 | 0,09 | 0,002 |0,015| 25 | 0,25 |2,6:10°| 740 | 68 1% 1:3% 0,27 | 2980 | 820
9 0.01 | 0,07 | 0,005]0,014| 24 | 0,26 |2,4-10°| 760 | 75 :2 ];‘ﬂa 0,28 | 2980 | 840
10 | 0,04 | 0,09 [0,003[0,011| 25 | 0,24 |2,7-10°| 810 | 84 :gaéﬂa 0,25 | 975 | 760
11 0,03 | 0,08 | 0,002 |0,016| 24 | 0,25 |2.4:10°| 690 | 69 :2 2{1;1 0,24 | 1440 | 780
12 | 0,02 | 0,09 {0,003]0,022| 25 | 0,22 | 2.8:10°| 720 | 73 :2 2{1;25 0,21 | 975 | 720
13 | 0,01 | 0,07 | 0,003|0,018| 26 | 0,29 |2,7-10°| 800 | 74 :g :g 0,26 | 2890 | 810
14 | 0,03 | 0,10 | 0,003(0,017| 28 | 0,23 | 2,5:10°| 690 | 80 }giﬁ 0,24 | 2890 | 750
15 | 0,04 | 0,09 | 0,002 0,016 25 | 0,26 | 2,3:10°| 730 | 60 :2 ]é?ﬂa 0,26 | 975 | 720
16 | 0,05 | 0,08 [0,015(0,015| 24 | 0,22 | 2,6:10°| 800 | 75 :gﬁléﬂa 0,24 | 1440 | 700
17 | 0,08 | 0,07 {0,002 0,016 24 | 0224 |2,510°| 750 | 65 :g :2 0,25 | 1820 | 750
18 | 0,06 | 0,04 [ 0,003|0,015| 26 | 0,25 |2.,4-10°| 760 | 85 :2 1? 0,26 | 1780 | 860
KoHTpoJILHBIE BOIIPOCHI:
OOKYMEHT roarnmMcAH eHH A
SNEKTPOHHOW NOANUCHIO
Ceptudukar: ~12000002A633E 3D 113AD425FB50002000002A6
Bnapeneu; = llleGayxosa TateaHa AnekcaHapoBHa BHIBI PERVYIIHX HHCTPYMEHTOB.

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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5.  KOHCTpykiIMS, TIPHHI[MIT  JeHCTBHS W  IIpaBWIa  SKCIDIyaTallHH  ITYaHCOHHOIO
OBOIIEpe3aTeIbHOI O MEXaHH3Ma.

6. KOHCTPYKIHS, IIPHHIHIT AeHCTBHS H ITpaBIJIa SKCIDTYaTallHH JHCKOBOH OBOIIEPE3KH.

7. KOHCTpYKLMS, IIPHHIMIT JEHCTBHS H IIPaBHIIAa SKCILTyaTal[HH POTOPHOH OBOINEpe3aTeIbHOH
MAIIHHBEI.

2.3. IIpakTnueckoe 3anarue Ne 3

Tema n/3: PacueT MsIcopyOKH
IHeab: H3yYyeHHe KOHCTPYKIMH H ITPHHIIMIIA JEHCTBHS MICOPYOKH, OIpe/IelIeHHe cocTaBa Habopa
PEXKYINHX I1ap; OMpedelIeHHE ITOCIEeN0BATEIbHOCTH COOPKH PEXKYIIEr0 MEXAHH3Ma MICOPYOKH, H3VUEHHE
ITpaBIII HKCIUTYaTaI[MH MICOPYOOK, pacueT OCHOBHBIX TeXHHKO-3KOHOMHIYECKHX IT0Ka3aTelIel MICOpPyOOK
DopMHpYeMble KOMIIETEHIIHH:
Kox: D opMyIIHPOBKA:
[TK-3 CIIocOOEH NMPHMEHSTH CIIEIHATH3HPOBAHHEIE H ITPO(ECCHOHAIbHEIE 3HAHHSL,
B TOM YHCIIE HHHOBAI[HOHHEIE, B OOIACTH TEXHOIOTHH ITPOH3BOACTBA
IIPOAYKTOB ITHTAHHS, OIPeAeiITh HAIIPaBIEHHS Pa3sBUTHSA TEXHOIOTHH
IIMIIEBBIX ITPOM3BOJCTB, ITOBBIIIEHHS KauecTBa M Oe30IacHOCTH T'OTOBOIH
TTPOTYKIHH
I1IK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHEIE PaCUeThl, OOOCHOBEIBATH H OCYILECTBIISTH
TEXHOIIOTHYECKHE KOMIIOHOBKH, rondop 000OpPYI0BaHIS IT1S
ITPOH3BOACTBEHHBIX TEXHOIIOTHYECKIX TIHHHI, OCHOBHEBIX 151
BCIIOMOTaTelIbHBIX IIOMEMIEHMI, B TOM UYHCJIE C HCIOIb30BaHHEM
HH()OPMAIHOHHBIX TEXHOIOIHH

TEOPETHYECKAA YACTD:

J[1msT MenKoro HM3MelbYeHHS CBHIPhSA (MsIcO, phiOda H Jp.) Ha IPeJIPHSATHSIX OOIeCTBEHHOIO
IIHMTAHU S IIIHPOKO HCITOIB3YIOTCS MSICOPYOKH, ITPHHIMIT padOThl KOTOPBIX OAHHAKOB. Bce KOHCTPYKIH
MICOPYOOK HMEIOT PeXXYIIHe MeXaHH3MbI, BKIIOYArOIHe HaOop HoXel (0OBIYHO KpecTooOpa3HBIX),
TIOAPE3HBIX H H3MEJIbUHTEIILHBIX PEIETOK.

[Iporiecc H3MenbYeHHS OCYIIECTBIISIETCS IIYTEM IIOJAauH CHIPhS IIMHEKOM K pPeIleTKaM H HOXKaM C
OJHOBPEMEHHBIM €TI0 YINIOTHEHHEM (CKaTHEM) ¢ ITOCIIeAYIOIHM ITIPOJaBIIHBaHHEM H pe3aHHEM ITPOAYKTa
C ITOMOIIbIO PabOYHX OPraHOB.

Hamnbomnee pacripocTpaHeHbl Ha IIPeAIIPHITHH OOIECTBEHHOI'O ITHTAHM I MACOpYOKH THIta MM,
KOTOPBIE OTIHYAIOTCI JAPYT OT JpPyra TeXHHYECKHMMH XapaKTepHCTHKaMH M HEKOTOPBIMI
KOHCTPYKTHBHBIMH OCOOEHHOCT SIMH.

Ha puc. 3.1, a mokasaH mpogoinbHBIH paspes MIcopyokH MMM -300, KkoTopas COCTOHT H3 KaMepbI
00pabOoTKH MPOAYKTA H PasMEMAIOINMXCSI B HEH padOoyHX HHCTPYMEHTOB — IITHEKA, HOXKEH, PEIIETOK, a
TaKKe CTaHMHBI M TIpuBoga. Kamepa oOpaborku 15 BRINOHEHA B BHAES T'OPH30HTAJIBHOH
IFUIHHAPHYECKOH ITOIIOCTH, BHYTPH KOTOPOH HMEIOTCS BHHTOBBIE OOPO3AKH, HAIIPABIISIOIIHE MTPOAYKT K
pelreTKaM H HOKaM H HCKIIFOYAIOIIHE IPOKPYUYHBAHHE CHIPHSL.

B xaMepe o0paloTKH Bpalmaercs IMHEK &, BBOIOIHEHHBIH B BHJE OIHO3aXOJHOI'O BHHTA C
YMEHBINAIOIMMCS ImaroM. C OIJHOH CTOPOHBI B INMHEK BBHHYEH XBOCTOBHK 11, 3aKaHUMBAFOILMIICS
IIIHIIOM, TIOCPEACTBOM KOTOPOI'O OH ITOIYYaeT BpallfaTelIbHOE JBHKEHHE OT IIPHBOMAA, C APYTOH CTOPOHBI
— maner 1 ¢ aByMs mapaiulelbHBIMH JIBICKaMH. Ha masel[ IHeka HacaXKHBarOTCId HOXKH H PEINeTKH,
] OOKYMEHT NMOONMMCAH IOT pexyinue mnapel. Pemmetku 2, 6, 7 cBOOOIHO

] SNEKTPOHHOW NOAMNCHIQ YIBIJKHO 3aKPEIlIEHHON BHYTPH KOPITYca KaMephl

|Ceptudpmkar:  12000002A633E3D113AD425FBS0002000002A6 | . H S
‘lE!ﬂEl,[lEﬂEU.‘. lleBayxosa TaTbaHa ArleKcaHapoBHa .EpH(l)EpI]I]HGH IIOBECPXHOCTH PCOICTOK. O H

) I H BpallfalOTCA BMCCTC CO IIHCKOM.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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[ITOTHOCTE TpHIIETaHH PeXYIIMMX ITap O00eCIeYHBAeTCS VIIOPHBIMH KOJIBI[AaMH 3 H HaKHMHOIM
rankon 4, HaBHHYHBAEMOH Ha IIEPEIHIOI0 YacTh KOPITyca MSICOPYOKH. 3aJHSS 4YacTh KOpITyca HMeeT
IIJIHHAPHYECKHH XBOCTOBHK 12, KOTOPBIH COEMMHSETCS C BEPXHEN YacTRIO JBHIraTend-peaykropa 14. Ha
TOPIIOBHHY KOpITyca MSCOPYOKHM YCTaHaBIIMBAETCS 3arpys30o4yHas dvalmma 13 ¢ IpegoxXpaHuTelreM 9,
BBITONTHSIOIIMM POJIb OIPAXIACHNS M CIIVKAIIMM OSHOBPEMEHHO IS IOLAEPKaHHA Toinkarens 10, c
TTOMOIIBIO KOTOPOT'O OCYIIECTBIIIETCS IIPOTAIIKHBAHIE CHIPHSL.

OO1mi BH MSICOPYOKH ITOKa3aH Ha pHc. 3.1, 0.

12 13
r.l" [

I

I
s _ /
i

LY L

B 2

o,
| M-

PucyHok 3.1 - Msacopybka MHUM-300

a — IIPOJONIBHBIH paspes, O — oOmpi BHA. 1 - manmelr, 2 - BRIXOAHAS HOJKEBas PEIIETKA, 3 -
VIIOPHBIE KONIbIlA, 4 - HaXXKHMHasg radkKa, > - JBYCTOPOHHHE HOXH, 6, 7 - IIpOXOAHAS H IIOAPE3Has
HOJKEBEIE PEIIETKH, 8 - IMHeK, 9 - npemoxpaHurenb, 10 - Tomkarens, 11, 12 -xXBocTOBHKH, 13 -
3arpysouyHas yama, 14 - gpurarens-peaykrop; 15 - kamepa odpaboTKu

ITPAKTHUECKAA YACTDE:
[0 HCXOMHBIM JaHHBIM HAaHTH ITapaMeTPEI IIMHEKA, ONPEAEIIMTE IIPOH3BOAHTEIILHOCTh H MOIITHOCTD
JIBHTATENS MICOPYOKH. BBITOMHHTE OOIMII BHA MSICOPYOKH C paspe3aMH, HAUePTHTh CXeMY YCTaHOBKIH
HOKeH.

HMcxomHple JaHHBIEe: JHaMeTp pelleTKH D, MM, AHaMeTIPhl OTBEPCTHI PENIeTOK, MM. IlepBasd
HOXeBas d;;

BTOpas HOXeBad do, YHCIO OTBEPCTHII PellleTOK, INT.. IepBad HOXKeBad Z|, BTopasd HOXeBad Zo;
YHCIIO TIePheB Y HOKeH Z, 1T, YacTOTa BpallleHH I HOKeH H ITHeKa 1, 00/MHH,

Onpeiel M rapaMeTPHI ITHEKa:

HapYKHBIH JHAMETP, MM

du=0,9-D, (3.1)
EHyTpEtHHI]IUI AHaMETP, MM
ds=0,45-dn, (3.2)
AHAMETP XBOCTOBHKA, MM
d=0,3-dH, (3.3)
JJIMHA IITHEKAa, MM,
L=3-dH; (3.4)
MHHHMAaJILHBIH IIar BHTKOB
tmin=0,7-dH, (3.5)
YT0II IIoAbeMa BHHTOBOH JIHHIH BHTKOB, MM.: _ ]
ONOKYMEHT I:IDﬂI'IHCAH };r".:tg t"é” -
| ANEKTPOHHOW NOANMnMChbIO . i ':jH I (3,6)
Ceptudpmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneun; Webayxopa TatkAHa AnekcaHapoBHa IIMAeM ,|'3' N =8“.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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t.=tgfB_ m dH,
Y CcpeIHEHHOE KOIIMYECTBO BUTKOB IIMHEKA, IIIT:
L

[ .

sl

=

[ [poH3BOAHTEIFHOCTh MACOPYOKH PacCUHTRIBACTCS ITO (pOpMYyITIE, KI/Y:
Q=F, V,-p- o 3600 ?

edeFy | CYMMAapHas IUIOIIAlb OTBEPCTHH B IIEPBOH HOXKEBOH PEILETKE, M

F
Vo . CKOPOCTH ITPOABHIKEHHS ITPOAYKTA Yepe3 IIEPBYIO HOKEBYIO PellleTKY, M/C;
£ - rrotHOCTH IpoaykTa ( £ =1000 xr/MY);

v KO3 (p(HIHEHT HCITOITb30BaHH TUIOINA TH OTBEPCTHH TIEpBOH

pewemku, p=0,7+0,8

CyMMapHas IUIOIIa b OTBEPCTHI B IIEPBOI PEILETKE, M

. M- tﬁ
Fy= 7 £y
CKOPOCTH ITPOABIKEHHS ITPOLYKTa, M/C:
nn|dy d,
v=IR ZH, el gk
=501 2 o) Wh ke
Ga_,
I'JIC 2 B — Hﬂp}"}KI{BIﬁ PaIHYC ITOCIICTHETI'O BHTKA IITHCKA, M,
d,
£ ='"B . BHYTpeHHIII pamIyc IIOCTIeJHETO BUTKA IITHEKA, M,
K k,=0,35+0,4

e - KOA()(PHIHEHT OOBEMHOH ITOJa4yH IIPOAYKTa, '

CHE,[[GE&TEHLHG: ITPOHU3BOJHTCIIBHOCTD Pv[FICGpYﬁI{H paBHaA, KT/
Q=Fy Vy-p-¢-3600
MOIITHOCTB 3IEKTPOABHTATEII PacCUHTHIBAETCS ITO (pOPMYIIE:
N +N.+ N+ N,
N=—007

2de
N,
N
N

N- K03 PHIMEHT IoJIe3Horo aeHcTBH (N =0.,9).
MOIIHOCTE, HeOOXOMUMAa IJIS pa3pe3aHus IPOAYKTa, BT:

_ L
Ny=F K t2i,+H) ED-E‘.-E’

1 -MOIITHOCTH, 3aTpavyBacMasd Ha pa3pe3aHie IIPOAVKTa B TPEX PEMIETKaAX, BT;

i - MOIITHOCTSE, pacxXoAgyeMasd Ha IIPEOOOIIEHHE CHII TPEHHS O IITHEK, BT;

I'JIc FI‘ - IUIOINA b HOKEBOH PELICTKIT PaBHAM
)
mpD”
F,=
il
':{5'1 - KOB(b(l)IH_[HEHT HCITOIIB30BaHITA IO a/H HEPEGﬁ HOKEeBOH PEOICTKH pElBI—[bIﬁZ
.
NOKYMEHT NOAMNMCAH T,
SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 IH Hgﬂpeg}[gﬁ PEIIETKH

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

(3.7)

(3.8)

(3.9)

HOKEBOH

(3.10)

(3.11)

(3.12)

(3.13)

= = MOIITIHOCTDb., 3dTpPdaiHBaACMaA Ha ITPCOJOJICHHC CHII TPCHHA B PCAKYIICM MCXAHH3MC, BT;

+ - MOIITHOCTE, HeoOXoguMast JIIT ITPOIBHKCHHA ITPOAYKTA UCPE3 pE}I{}"H_[Hﬁ MEXAHI 3N, BT;

(3.14)

(3.15)

(3.16)
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_Fy[1,25+1,35)
k, = =

E'

k.

Ko —KO3(p(pHIMEHT HCITOTB30BAHM A IUTOIA H BTOPOH HOKEBOH PelIeTKH

 Fy(0,75+0,85)
Kyn= =

o

1 - ymenbHBII pacxo] sHepruH Ha pesanre (€ =3-10" Tx/m?).
CIeoBaTenbHO, MOITHOCTE IS pa3pe3aHus IIPOAyKTa, BT:

N\=F, [kt 2Ky Ky | == a2

MOIIHOCTh Ha IIPEOOTIEHHE CHII TPeHHS, BT:
M-Nn
N.= &0 Py (T gt Toin ) 172

b

re ma: - HapyKHBIH pagiyc HOXa, M,

"min —BHYTpEHHHIT pajiHyc HOXa;
[+ xosdbrmment Tperms (f; = 0,1);

Pi - YCHIIHE 3aTOKKH PCRYIIICIO MEXdHH3MA, H:, PdaBHOC.

P,=p, by z [rmﬂ—rm _I_J
edep,

- £ 1
'E;Ik - ITHPHHA TUIOITAa K KOHTAaKTd HOMCH C PCHICTKAMIL, 'E-'Ii'ﬂ' D'DDE M.
MoIIHOCTE Ha IMpCOJOJIEHHE CHII TPCHHA B PCKYIIEM MEXAHH3ME, BT:

szu' Fy [rmu"'rm | fi2

60

MGH.[HGCTB:, 3aTpadHBacMasd Ha ITPEOAOJICHHE TPEHIA ITPOAYKTAd O HIHCK, BT:
N,#(0,03+0,05) N,

MoIHOCTh, HeOOX0oaHMAas A9 IIPOABIIKEHIS ITPOIYKTa Uepe3 Pe Ky MexXaHn3M, BT:

N,=(0,07+0,1)- N ,:

o

B HTOr'e MOIITHOCTH ANCKTPOIABHIATCIIA, KBT:

N +N+N,+N,
N = -
1000 n

Tabmura 3.1 — BapHaHTLI 3aJaHHH
Homep BapHaHTa 1 2 3 4 5 6 7 8 9 0
JlnaMeTp peleToK, MM 185 | 190 | 195 | 200 | 200 | 205 | 210 | 215 | 220 | 220
JameTp OTBEPCTHH  IIEPBOH
HOXKeBOH PEIIeTKH, MM ? ? 4 4 4 4 2 2 ? 4
ﬂIIﬂMETE OTBEPCTHH  BTOPOH | ¢ 5 5 5 5 5 5 5 5 5
HOXKEBOH PEIIeTKH, MM
THCIO OTBEPCTHH B TEPBOM | ) | 46 | 48 | 50 [ 54 | 56 | 58 | 60 | 62 | 65
" [OOKYMEHT NOAMWUCAH
B SNEKTPOHHOWM NOANUCHIO
Cepriddukar: | 12000002A633E3D113AD425FB50002000002A6 135 | 140 | 142 | 145 | 147 | 150 | 155

-| Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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e 1nf
yIEeNbHOE JaBIIeHHe Ha IIOBEPXHOCTH KOHTAKTa HOXel H pernerok ( Fv =2,0-107Ia,

(3.22)

(3.23)

(3.24)

(3.25)
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YactoTa BpalieHHd HOXEH U

180 (185|190 | 195 (200|205 | 210|215 | 220 | 225
IIHeKa, 00/MHH

KontpoJubHasn padora
1. HasHaueHMe, KOHCTPYKIMS H ITPHHIIMIT AeHCTRHS MICOPYOKI.
2. OnpeermTe cocTaB Hadopa peKyIMHX I1ap.
3. IlocnnemorarebHOCTE COOPKH PEXYILETO MEXaHH3Ma MICOPYOKH.
4. IIpaBuna skcruryaTaiiii MICOpyOOK.
5. UTO BIMSET HA MOIITHOCTE H IIPOHU3BOJAUTEIIBHOCTh MICOPYOOK.
0. PacueT OCHOBHBIX TEXHHKO-3KOHOMHYECKHX ITOKa3aTelIeH MICOPYOOK.

2.4. IIpakrnueckoe 3anarue Ne 4

Tema n/3: Pacuer B30HBaIIbHONH MAIIIHEI

Ileab: H3YYHTh HazHaUeHHEe H KIACCH(MHKAI[HIO B30HBAIbHBIX MAIIHH, H3YYHTh KOHCTPYKIIHH H
IIPHHIHIT JeHCTBHSA B30HBaJIbHBIX MAIIIHHBI IIEPHOIHYECKOrO JEHCTBH S, pacCUHTATh OCHOBHEIE TEXHHKO-
AKOHOMHMYECKHX ITapaMeTPhl B30HBAILHOH MAIIMHEI IIEPHOIHYECKOrO JeHCTBHS.

DopMHpYeMble KOMIIETEHIIHH:

Kox: D opMyIIHPOBKA:
[TK-3 CIIocOOEH NMPHMEHSTH CIIENHAIH3HPOBAHHBIE H ITPO(eCcCHOHAIbHEIE 3HAHHS,
B TOM YHCIIE HHHOBAI[HOHHEIE, B OOIACTH TEXHOIOTHH ITPOH3BOACTBA
IIPOAYKTOB ITHTAHHS, OIPeAeiITh HAIIPaBIEHHS Pa3sBUTHSA TEXHOIOTHH
IIMIIEBBIX ITPOM3BOJCTB, ITOBBIIIEHHS KauecTBa M Oe30IacHOCTH T'OTOBOIH
TTPOAYKIMH
I1IK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHEIE PAacUeThl, OOOCHOBEIBATH M OCVYIIECTRIISATH
TEXHOIIOTHYECKHE KOMIIOHOBKH, rondop 000OpPYI0BaHIS IT1S
ITPOH3BOACTBEHHBIX TEXHOIIOTHYECKIX TIHHHI, OCHOBHEBIX 151
BCIIOMOTaTelIbHBIX IIOMEMIEHMI, B TOM UYHCJIE C HCIOIb30BaHHEM
HH(POPMAIMOHHEIX TEXHOIOIHH

TEOPETHYECKAA YACTD:

B30MBalIbHBEIE MAIIMHBI IPHMEHSIOTCS Ha IPeQIPHATHSAX  OOIECTBEHHOIO IMMTAaHHS B
KOHJIUTEPCKHX 1[eXaxX M OTAEIEHHAX JJI B30HBAHI CIIMBOK, SHI[, KPEMOB H APYIHX IIPOAYKTOB. IIporecc
B30MBAHHM S MOKHO ITOAPA3AEIIMTE Ha TPH CTAIHH — PABHOMEPHOE pacIpelellcHHE KOMIIOHEHTOB B OOIIEM
00BeMe, PaCTBOPEHHE OTEIBHEIX MTPOAYKTOB ¢ 00pa30BaHHEM OJHOPOIHON MACCHl M HACHIIIEHHE CMECH
BO3YXOM. B30HTBIe TIpOAYKTHI H IIONy(paOpHKaThl JOMKHBI IIPEJCTABISITh COOOH  CTOHKHE
MEJIKOJJHUCITIEPCHBIE TIEHEL.

Haunbomnsiee pacrmpocTpaHeHHE Ha MPEANPHATHAX ITONIYYIUIM MAIMHBI THIIa MB, B KOTOpBIX
XOpormIee Ka4ecTBO B30HBAHHA ITPOJYKTOB JOCTHIAeTCsS 3a CYeT BpallleHHs B30HBaTells (pabodero
OpraHa) BOKPYT CBOeH OCH H BOKPYT OCH JekH (0auka).

MammHa MB-6 ¢ ImmaHeTapHBIM BpallleHHeM B30HBaTesIsd ITOKaszaHa Ha pHCYHKe 4.1. B nurom
KopIryce 1 CMOHTHPOBAHBI 3IeKTPOABHIaTenb 13, KIIMHOpPeMeHHBIH BapHaTOp CKOpOCTeH (¢ pa3IBHAKHEIM
mxkuBoM 10, Bexympm BajtoMm 11, mkpBoM 17 H KIHHOBBEIM peMHeM 18), IBYXCTYIIEHYATHIH PeAyKTOp (C
IDUIMHAPHYECKHMH IIeCTEPHSIMH 9 M KOHHYEeCKHMH IIeCTepHAMH 7), IDIaHeTapHas Ilepelaya,
BKITFOUAIOINAs BOAIIO 5, pabouui Ball 6 M CHCTEMY INleCTEPEH I oOecIieueHH BpalleHH I B30HBaTE I
BOKPYT CBOEH OCH H OCH HENOABHKHOro Oauka 2. bayok 3aKpeIlIsgeTcsa Ha KPOHIITEHHE 3, a IIpyKHHa 12

| an%ﬁgﬁﬂggﬂ%rﬁﬁﬁﬁ A HaBKe pa3BHKHOIO IKHBa 10.
CeprucbukaT: - 12000002A633E3D113AD425FB50002000002A6 ol HEpeMEeRIeEM - TI0IsyHa 16, Ha KoTOpoM
'BnapeneL; LieGayxoea TateAHa AnekcaHapoBHa TKH 14 1 BHHTOBOH ITapbI 15.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HpH JTOM VYCCHUCHHBICE KOHYCBI BCIOMOI'O IMIKHBA 10 Pa3aABHI'alOTCA HIII CﬁHH}I{ﬁIGTGH? a
MCKICHTPOBOC PACCTOAHMC H AJHAMCTP IIKHBA H3MCHACTCHA, YBCIIHYHBAA HIH YMCHBIIAA IICPEAATOUYHOC
yHciao. Ot BapHATOPd CKOPOCTH BpaAIlllaTCJIIbHOC JABHXCHHE IICPEAACTCA MHUCPC3 I[B}’XCT}’HEH‘IHTBIﬁ

PEAYKTOP IUIAHETAPHOMY MEXAHH3MY H B30HBATEIIIO 4.
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Prucvaork 4 1 - BrouraneHag martmruaa MB-6-
NOKYMEHT NOANWCAH
SNEKTPOHHOW Noannceio
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A86

Bnapeneu: LLebayxora TaTeAHa AnexkcaHapoBHa | BSﬁHE&TEJIB; 5 - BOJIHIIO; 6 - paﬁﬂlﬂ'{ﬁ Ball, 7T -
=cKasg ImectepHs, 10 - pasgBHKHOH IMKHB, 11 -

' Oencteutenex: ¢ 20.08.2021 no 20.08.2022
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BEAVIII Bai, 12 - npyxkuHa, 13 - 3neKTpoABHIaTelnb, 14 - pykosArka, 15 - BHHTOBAA IeCTepHS, 16 -
ION3VH, 17 - KHB, 18 - KIIMHOBEIH PeMEHD

INPAKTHYECKA YACTh:

- OnpeAemiTh reOMeTPHYECKHE pa3Mephl EMKOCTH(Oauka) H B30OHBATEIISL, IPOAOKHTEIIbHOCTD
B30HBAHHSL, ITPOH3BOJHTEIIBHOCTS H MOIITHOCTS JBHIaTeIISI MaIIHHEI.

- BBIMTOIHHUTE OOIIHIT BHI MalllHHBL.
- COCTaBHTH ITPHHIMITHATIEHYIO CXEMY MAIIHEI.

OHPE,I[E:J]IM AHAMETDP EB@I[B&TEJIH:, M.

'|i‘_.="
G" — \‘I
3,46 (4.1)
Ornpeacimm reoMeTPHYECKHE pa3Mepsl OauKka M B3OHBATEIS, M.
- mamMeTp Oauka (IFIHHAPHYECKOH YacTH ):
D=1.75-d, (4.2)
- BEICOTA IJUTHHIPHYECKOH YaCcTH:
H=0,5-D, (4.3)
- THaMETP AHHUINA Oayka:
0D=07-4a, (4.4)
- BEICOTA JHMINA Oayka:
H =082-H (4.5)
- 00mras BeicoTa Oauka:
Hg=H+H (4.6)
- BEICOTA B30HBATEN S
h=13-da: (4.7)
nuaMeTp pyrkos B36mBateng d =U.005 yr
SKCIEHTPHCHTET OCH B30MBATELS:
e=0,34-d (4.8)
11
PHG}»HGI{ 7.2 - PaGIIETHaH cxema B30HBAJILHOHM MAIIMHEL THIIa MB-6:
S I T e R S,
HOKYMENT HD,EI,I"IHCAH Tas Iepefava;, 4 - KOHHYecKas 3youaras Iepejaya,
] INEKTPOHHOW NMOAMUCHIO YTHEYHOE KOJIeCO, 8 - BOMIIO, 9 - CMEHHBIN 06ayoK,
CepTudiukar: - 12000002A633E3D113AD425FB50002000002A6 19
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022 C.
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4
to=Cm Y& , (4.9)
rie Cm- mocrosHHAS 1 cMecH (Cr =20 - 107)
Vep - CPEQHSISI CKOPOCTH B30OHBATENSL, paBHAS:
Vep = 1,32 - e * (Ix — I'm), (4.10)
T7IE Me- YITIOBAS CKOPOCTh BOJHIIA, PaJl/c;
I'c, I'm - PAJAHYCHI JEIIHTEIBHBIX OKPYKHOCTEN COIHEYHOr 0 KOIeca H CaTEIUIHTHOH HIECTEPHHU

("w=0,02 M) BEIMHCIgEMEBIE H3 (OPMYIIBL:

I‘K=I‘m+E:, (4*11)
CHEI[GEHTEHBHG: ITPOJOIIZKHICIIBHOCTD ES@I[BHI‘HIH, C.
d
tl:l — I::Ht B
Ve, (4.12)

OHPE,I[EJHM ITPOH3BOAHTCIIBHOCTDE MAIIIHHEI, KI/U:
0=—-E? 3600
Bt ... (4.13)

rae ¥ - koo uimienT 3amomHerms Gauka ( # =93 70,6
[

[

: - IIPOJOIKUTEIILHOCTD 3arpy3kH, (30 ¢);

¢ - IIPOJIOIKUTENbHOCTh BEITPY3KH, (30c¢);
P - IIIOTHOCTB CMECH, KI/M”, paBHAs:

P=Mg Pg+iM. P (4.14)
3mech 6, e - COOTBETCTBEHHO MACCOBBIE JOMH OeNKa H caxapa B cMecH, (/16— 0,3, m.=0,7 );
Fs , Pc - COOTBETCTBEHHO KOMITOHEHTOB B cMecH ( P& — 1045 (g, Bc=780 KT/M).
Crie0BaTEIbHO, IIPOH3BOANTEIILHOCTD, KI/4, paBHA:
Voo
0=—=="2 3600
SR , (4.15)
Orpee M MOIITHOCTD 3IeKTPOABHIaTelsL, KBT:
P-v
N =-
1000-n (4.16)
rae 1 - xoaHIMENT IToIe3HOoro AeHCTBH, (1= 0.7y,
¥ - CKOpPOCTH JIBIKEHHS B30HBATENIS OTHOCHTEIFHO MPOIYKTa, M/C, paBHAS:
m-d-mn,
V= ¥
GO : (4.17)
rre O — KO3 QUYUEHM NPOCKANbIbIGAHUA,
F_ cuma COITPOTHRIIEHH S JIBIKEHHIO B30OHBaTels, H.
F=¢ F- z-'{?ﬂ
2, (4.18)
rae £ - xosddrmenT noGosoro comporupienmsa, £=24 107,
Z . YICITO MPYTKOB B3GUBATENS (KOHCTPYKTHBHO £=14)
F' . mmomam COIIPOTHBIIEHH S ABHKEHHIO B30HBATEILd, M, paBHASL:
4
F=—-d-h
3 ? (4.19)
dded  _ muansaTn TMuTTAD DRATImATATA Ar
NOKYMEHT NMOANUCAH |
SNEKTPOHHOW NOANMUCHIO Ia.
CepTucdbukar: 12000002A633E3D113AD425FB50002000002A6 2 D
Bnapeneu;  Lle6ayxosa TatbaHa AnexkcaHapoBHa o E
, (4.20)

Heictevtened: ¢ 20.08.2021 no 20.08.2022 [.
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F-v
N=-
1000 n (4.21)
Tabmima 4.1 — McxXoaHpIe TaHHEBIE
BapnaHt 1 2 3 4 5 6 7 8 9 0
O0BeM EMKOCTH, 11 8.0 8.5 9.0 9,5 10 105 | 11,0 | 11,5 | 120 | 12,5

Yacrtora BpallicHHA

305 | 310 | 315 | 320 | 325 | 330 | 335 | 340 | 345 | 350
B30HBaTeIs, 00/ MHH

Yacrtora BpaIlllcHIA

70 75 80 85 90 92 95 97 100 105
BOIHIA, 00/MHH

KﬂHTpﬂ.ﬂbelE BOIIPOCHI.

1. HazHayeHHe B KIaccH(pHKAI I B30HBaIbHBIX MAIITHH.
2. KOHCTPYKIIHS H IIPHHITHIL JeHCTBH S B30HBAILHON MAIITHHEI IIEPHOAHYECKOr O e CTBHSL.
3. IIpaBuiia skcruryaTauu B30HBAIIEHON MAIIHHBI.

4. Buapl B30HBaIIbHBIX MAIIIMH HETIPEPBIBHOT'O JEH CTBH L.
5. ITapaMeTpsI, BIHSIOINE Ha IIPOH3BOAHTEIFHOCTh H MOIITHOCTh B30OHBAIIbHOH MAIIHHEI.

6. PacyeT OCHOBHBIX TeXHHKO-3KOHOMHYECKHX IIAPaMCTPOB B30HMBaIbHOH MAIIIHHEBI
IIEPHOOHYCCKOI'O IIeHCTBHSL

7. UTo Takoe nepeMelnBaHie, B30HBaHHE?
8. Kakora ¢popma paboymx oOpraHoB BO B30HBaJIbHBIX MalllMHAX H KaKOe JBHKEHHE OHH

COBEPIIAIOT?
9. Kak perymupyercs 4acroTa BpalleHH I pabouHX OPraHOB B Pa3IMYHBIX B30HBAIbHBIX MAaIlMHAX

H MeXaHH3Max?
10. HazoBHTE OCHOBHBIE HEHCITPABHOCTH B30MBAILHBIX MAIIIHH H CITOCOOBI MX YCTPaHEHH .

2.5. IIpakrHueckoe 3anarue Ne 5

Tema n/3: PacueT mocyoMOeYHON MaIllMHEI
Ilean: H3yUyeHHe KIacCH()HKAIHH, YCTPOHCTBA H ITPHHITHIIA JeHCTBHS ITOCYAOMOSYHBIX MAIIHH,

HCITONIb3YEMBIX B OOMIECTBEHHOM ITHTAaHHH, OIIPeJelIeHHE OCHOBHBIX ITapaMeTPOB IIOCYIOMOEYHOM
MAIIHHBI HEIIPEPBIBHOT O JIEHCTBHSL
dopmupyemMble KOMIIETeHIIHH:

Kox: OOopMYIIHPOBKA:
IIK-5 CITOCOOEH MPHMEHATH CIIeIHaIH3HPOBaHHBIE H ITPOo(decCHOHAIbHEIE 3HAHH,
B TOM YHCIE€ HHHOBAI[HOHHEIE, B OONACTH TEXHOJIOTHH IIPOH3BOICTBRA
IIPOAYKTOB IIMTAHHS, OIPEAEISATh HAIPaBIECHHI Pa3sBHTHI TEXHOIOIHH
ITHIIEBBIX TIPOM3BOJCTB, ITOBBIIIEHHS KayecTBa M Oe30ITaCHOCTH T'OTOBOH
ITPOIYKIIHH
IIK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHEIE PAacUeThl, OOOCHOBEIBATH M OCVYIIECTRIISATH
TeXHOJIOTHYeCKIe KOMITOHOBKII, rmoaoop o0opyIoBaHIs I
,ELDWMEHTI‘IdﬂHHCﬁH_" . e 'T?HI‘IECK[D{ JIHHHI OCHOBHEIX H
ANEKTPOHHOW NOANUCHIO M, B TOM 4YHCIE C HCIIOIb30BaHHEM
CepTudukar: 12000002A633E3D 113AD425FB50002000002A6 i
Bnageneu: Webayxoea TaTeAHa AnekcaHapoBHa

HeicTteutened: ¢ 20.08.2021 no 20.08.2022 {AA YACTD:
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MEIThE TIOCYIBI SBISETCS OMHOH H3 CaMBIX TPYAOEMKHX IIPOIECCOB B paboTe IIpeAIIPHSITHI
O0IleCTBEHHOr0 IHTaHUI. [lo3TOMY yKe JaBHO CO3JAaHbl H IIPHMEHSIOTCS MAIIMHBL IS MeXaHH3aL[HI
3TOrO ITPOILECCa.

TeXHOJIOTHYECKHI IIPOIECC MAIIMHHOH O0palOTKH IIOCYJIBI COCTOMT M3 HECKOJIBKHX
TIIOCJIEAOBATEIIBHO BBEITIOTHAEMBIX OIlepalii. K HHM OTHOCSTCSL

. yIalleHHE OCTATKOB IHINH C TTOCYABI XOIOJHOH HIIM TEIUIOH BOJOH C TEMIIEPATYPOH 10
40°C;

. MOJIKa MOFOIIIEe-[e3NH(PHIPYIOIHM pacTBOPOM ¢ TeMIlepaTypoit 45...55°C;

. [IEPBHYHOE OIOJIACKHBAHHE BOLOIH ¢ TEMIIEpaTypoit 55...65°C;

. BTOPHYHOE OIIOJIACKHBAHIE BOLOI ¢ TeMItepaTypoii 85...98°C;

. CYIIIKA 34 CYeT ECTECTBEHHOH KOHBEKI[HH C OKPYKAIOIMHM BO3JIYXOM HIIH C
IIPHHYIHTEIIBHOH IToIaueil TOpSYEro BO3AyXa;

. OakTe pHITHIHASI 00paboTKa (IIpHMeHSIeTCS PENIKO).

Bce nmocymoMoeyHbIe MaIlIHHBI KIIaCCHQHIHPYIOTCS IT0 Ha3HAUYeHHIO, CTPYKTYpe padodero I[HKIA,
YCTPOHCTBY paboueH KaMephl H padouyHX OpraHoB.

[0 Ha3HAYEHHIO ITOCYIOMOECYHEIE MAIITHHEI JEISTCSA Ha YHHBEPCAJIBHEIE H CIIEI[HAJILHBIE.

YHHBepCcalbHBIE MAIIIMHBI MOT'YT 00padaTklBaTh pasiIHYHbBIE BHABI CTOIOBOH H KYXOHHOH ITOCY/IBI
(TapesoK, cTaKaHOB, CTOJIORBIX IIPHOOPOB, ITOJHOCOB, O0AKOB H T.11.)

CrielaJa3HpoOBaHHEIE MAIlMHBI ITPeJHa3HaYeHbl IS 00paboOTKH TOIMBKO OJHOI'O BHJA ITOCVY/IBI:
CTAaKaHOB, CTOJIOBEIX ITPHOOPOB, KOTIIOB, KOHTeHHEPOB. (DYHKIMOHAIBHEIX EMKOCTEH, CTEIUTIAaKEeH M T. 1.

[Io crpykrype pabodyero IHKIAa PasMyarOT ITOCYAOMOEYHBIE MAIIMHBI TIEPHOAHYECKOIO H
HEITPEPBIBHOI O JICHCTBH L.

[Io ycTpoHcTBY paboueH KaMephl Pas3iIHYyar0T OTKPBITBHIE, KaAMEPHBIE, KAallOTHEIE H KOHBEHEPHEIE
IIOCYAOMOEYHBIE MAIIIMHEI.

OTKpPBITEIE MAIIMHEL BCTPEYAIOTCS JOBOJIBHO PEAKO M BEIIYCKAIOTCSA TOINBKO 3apyOeKHBIMH
(pHPMaMH.

K xamMepHBIM MaIllMHAM OTHOCSTCS MAaIllHHBI ¢ (PPOHTAIbHOH 3arpPy3KOH H BEITPY3KOH KacCeT C
IIOCYIOH. DTO CIIEIHAIM3HPOBAHHBIE CTAKAHO-MOEYHBIE MAIIIHHEI H OBITOBBIE TTOCYAOMOEYHBIE MAIIIHHEI
¢ HeOOJIBIIIOH ITPOH3BOIHUTEIIFHOCTHIO.

K KamoTHBRIM ITOCYOMOEYHBIM MAIIIMHAM OTHOCHATCS TaKHe, B KOTOPHIX 3arpys3Ka H BEITPY3Ka
IIOCYABI ITPOM3BOAHUTCS IIPH IIOMHATHH KOXyXa pabouyeH KaMephl BBEpX. OTO MAIIHHBEI CpeIHEH
IIPOHU3BOAHUTEIBHOCTH I10 TapeakaM 1o 700 IIT. B yac.

KOHBeHEPHEBIE ITOCYNOMOEYHBIE MAIIIHHBI OTHOCSATCS K MAaIllMHAM HEIPEPBIBHOIO JEHCTBHS H
HMEIOT OOIBIIMYIO ITPOM3BOAUTENBHOCTE — OT 1000 m Oomee Tapenok B 4ac. Ilocyma B HHX
YCTAHABIIMBAETCS Ha IIOCTOSHHO MIBHIKYIIHICS KOHBEHEP M IIEPEMEINASCh BHYTPH padoyeH KaMepHl,
IIPOXOAHUT BCE CTaAHH 00palbOTKH.

[1o ycTponcTBY pabouynx OpraHoB pa3iIHyarOT THAPARIHYECKHE H THAPOMEXaHHYECKHE MAIIIHHEIL.

PaGota ruapaBmiueckHx (IyIIeBBIX) MAaIlMH OCHOBaHA Ha BO3AEHCTBHH MOIOIIMX PacTBOPOB Ha
IIOCYIY C AOCTAaTOYHO OONIBINOM THAPABIMYECKOM JABIEHHH, CO3JaBacMBIM IIEHTPOOEKHBIM HACOCOM..
'mapoMexaHHYeCKHX MAIIlHHAX HMCIIONIB3YETCS THAPABIMYECKOE H MEXAHHYECKOe BO3IEHCTBHE C
IIOMOINBIO CITEI[HAIBHAIX INETOK. Takie MaIllMHBl Ha HAIHX IPEIIIPHATHSAX OOIeCTBEHHOIO ITHTaHIM
IIPHUMEHSFOTCS PEIKO.

KayecTBO MBITHS ITOCYABI BO MHOI'OM 3aBHCHT OT ITPHMEHSEMBIX MOIOIIHX CPEICTB, KOTOPBIE
CITIOCOOCTBYIOT JHCIIEPrHPOBAHHIO 3arps3HeHHH (HaOyxaHHIO, IIeKTH3aI[HH, APOOIIeHHIO OeTKOBBIX
BEINECTB, OMBIJIEHHIO JKHPOB H Ap.). IIpn sTom. MoromniHe cpelicTBa JONKHBI OBITH Oe3BpeIHBIMH, HE
00pa30oBBIBATh OONBINOIO KOIMMYECTBA IIEHBI H He SBISATHCS OJIar OIPHSTHOH CPpeJoH IS O0Ne3HETBOPHBIX
MHKPOOPraHH3MOB. CpeaH OTeUYECTBEHHBIX MOIOIIHUX CPEACTB HAHOOIBINEE PACIIPOCTPAHEHHE ITOITYYHIIH
«IIporpeccy., «CaHmopy., «llocyaoMoH» H Op.

AOKYMEHT NOANnnUCcAH
SNEKTPOHHOW NOAMUCHLIO |
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 [H OT THIIa IIOCYAbBl H CTCIICHH €C 3al'PASHCHHA
IBnanened: Lebayxopa TatkAHa AnekcadapoeHa yHIL JO IBYX MHHVYT,

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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. PAcCCTOSHHE OT IOCYABI A0 AVIIEBBIX HACaJOK, KOTOPOE AOIKHO HAaXOMHUTCA B IIpelenax
100...120 nv;
. YTOII HAaKJIOHa, OT KOTOPOrO 3aBHCHT IUIOMIAMh H (popMa pa3sMBIBAEMOIO ILITHA. YeMm

OOoJIbIIE YI'OJI HAKJIOH4, TEM MCHBIIC PaJHYC pPa3MbIBd H XVHKS KAHUCCTBEO H IIPOH3BOAHICIIBHOCTD
ITPOLCCCa.,

. HaIlpaBJIeHHE CTPYH, KOTOPOe IMPeIIOYTHTEIIbHO JOIIKHO OBIThH CBEPXY BHH3,

. (opma H gHaMeTp HacaJok (orl,5 10 8 mmM);

. TaBJIeHHE KHIKOCTH Y HACaIKH,

. KECTKOCTh BOJBI (UeM BBIIIIE ’KeCTKOCTh BOJIBI, TeM OONIbIIe PacxXo] MOIOIIHX CPEJICTR).

Ilocydomoeurble MauiUHbL REPUOOUUECKOZ0 0eliCHEUA

Ha cerogHsimHui JOeHb 5TO0 HauOoOJIee pacIlpoCTpaHEHHAs TIPVINIa ITOCYAOMOEYHBIX MAIIHH,
KOTOpas Ha OTEYECTBEHHBIX IIPEANPHATHSIX OOIIECTBEHHOIO IIMTAaHHS B OCHOBHOM IIPEJICTaBIEHA
MallMHaMH KaITOTHOI' O THIIa. X peKOMeHAVeTCS IPHMEHSITh IIPH KOIHYECTBE ITOCAMOYHBIX MecT OT 0
10 200 yenoBeK. BHEIHHI BHI H CXeMa TaKOH MAIIHMHEI ITPeIcTaBlIeHa Ha pHuc. S.1.

B KOMITJIIEKT ITOCTAaBKH TaKHX MAIIMH ITOMHMO CAMOH MAINMHEI | BXOAHT 3arpy304YHBIH CTOI 2 C
MOEYHOH BaHHOH H AYIIHPYIOIIHM YCTPOHCTBOM 3. [[JIS yIaJIeHHs OCTaTKOB IHIIH H Pa3rPy30UHBIH CTO
4 I KacceT ¢ YHCTOH ITOCYZOH. KOMIIOHOBKAa pasMEINeHHS MAIllMHBI M CTOJIOB MOXKET OBITh Kak
IIPSIMOJIMHENHONN, TaK H YITIOBOH.

[TocnemoBaTeIbHOCTE BBITIOIHEHHS BCEX OIEpaIlHii MBIThS ITOCYIBI (MOHKa MOIOIIHM PacTBOPOM,
rmay3a 9 CTeKaHHS pacTBOpa C IIOCYAbI, OIIONAaCKHBAHHE TEIUIOH BOJOH) OCYIIECTBIIETCS
ABTOMATHYECKH C IIOMOIIBIO IIPOrPAMMHOIO VYCTPOHCTBA. (OHO COCTOHT M3 SIEKTPOJABHIATEIS C
THXOXOAHBIM YEPBSYHBIM PEAYKTOPOM, Ha BBIXOJHOM Bally KOTOPOI'O YCTAHOBIEHBI CIIEI[HAJILHBIE
Kynauki. [IpH BpalleHHH Bajla KYJIauKH 3aMBIKAIOT T€ HMIIM HHbIE KOHTAKTBI, YTO SBJISETCSI KOMaHIOH IS
BBITOITHEHHS COOTBETCTBYIOIIMX OIepaliii. F3MeHId ITOToKeEHHE KYIIAUKOR MOKHO PETYIIMPOBATh BPeMs
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MOHKH.
PucyHok 5.1 - Cxema KaroTHOH ITOCYAOMOEYHOH MAaIIIHHEI

B HIDKHEH 4YacTH KOPIIYCa MAIIMHBI HMEETCS BaHHA D> C MOIOIINHMM pacTBopoM. HeoOxomimas
KOHIIEHTPAL[H MOIOIIETO PacTBOpa H ee IMOoJJAep KaHHe oOecIieuHBacTCsd MeMOpPaHHBIM KIIallaHOM O,
KOTOPBIH OTKPBIBAECTCS B IIEPHOJ OMOIACKHBAHHS H ITOLAET OIPeJCIIeHHYIO 03y MOIOIIETO CPeJCcTBa H3
Oauka 7 B BaHHY. Kaccera § ¢ OUMINEHHOH OT OCTAaTKOB IIMIIM ITOCYJOH YCTAaHABIMBAECTCS MEXKIY

2 rararrrrrsorr L) vy srroaTraarvsrrmoaTrarrrrrsaorr 1T mrr rrrrrasar rroarTrTTR T

I NOKYMEHT NOAMWCAH 01 YCTPOHCTBaAMII IIPH ITOAHATOM BBCPX KOMKVYXC 11
] SNEKTPOHHOW NMoarnuceio X OIIYCKAdIOT BHH3, YTO IIPHBOJHT K 3dMbIKAHIIIO
1Geptudmkat: 1 12000002A633E3D113AD425FB50002000002A6 0 yﬂTpGﬁGTEa. B Hayame MOIKH BKIIOYASTCS
] BEnageneu. leBayxoea TatesaHa AnexkcaHgpoeHa

[ TIOJAETCS B MOIOIIHE AVIIMHPYIOIHE YCTPOICTRA.
| nenéTanTeneH: & 20.08/2021 1o 20.08.2022 H, KaK OBI, «OTTAJIKHBAETCSA» OT HEE, YTO ITPHIAAET
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TYIIHPYIOIIHM YCTPOHCTBAM BpallfaTelIbHOE ABHKEHHEe. OTO IMOBBIINIAeT KaueCTBO MOHKH. [locie 1pkiia
MOHKH, KOTOpheIH auurcsa 70...110 ¢, HacoCc OTKIrOYAaeTcsd H BBIIEPKHBAESTCS Iay3a IS TOrOo, YTOORI
MOIOII[HH PacTBOP YACTHYHO CTEK C ITOCY/BI. 3aTeM OTKPBIBAETCS COINEHOMIHBIN KiarmaH 12. XomnomHas
BOZAa H3 BOJOIIPOBOJA, IMPOXoAs 4epes Ooityiep 13, HarperaeTcsd M IIOLAETCSI B OIIOIACKHBAIOIIE

AYIIHPYIOLIHE YCTPOHCTBA. OIONacKHBAIOIHE AVIIMHPYIOIME YCTPOHCTBA TAaKKe BpallaroTcsa B padodyeM
cocTOSHHH. [[uxi onomackuBaHusg giuurca 10...20 ¢. 3aTeM COINeHOHIHBIN KIallaH 3aKphIBAcTCS, KOKYX

ITOJHHMAIOT BBEPX H KACCCTHI YAAIIAIOT H3 pﬂﬁDIIEﬁ KaMCPbl MaIlllHHBI.

ITocyoomoeursble MauIUHBL HENPEPLIEHOZ0 0 €UCMEUA
[TocymoMoeuHble  KOHBeHepHble  (TYHHEIbHBIE)  MAIMHBI  HEMPEPBIBHOTO  JAeHCTBHSA
ITpeaHa3HAYeHBI I KPYITHEIX ITPEMITPHATHI OOIECTBEHHOIO IMTAHM S ¢ KOIIMYECTBOM ITOCAJOYHBIX MECT
300 u OGomee yemoeK. OHH MMEROT OONbINHEe rabapHUThl M B HACTOSIIEe BPeMS IIPHUMEHSIOTCS KpaiHe
PENKO.
BmecTe ¢ TeM, MaIllMHBEl 3TOro THIla 001agaroT OONBIIIMMI BO3SMOKHOCTSMH H aBTOMAaTHYECKIH
BBITOITHSIOT CIIEIVIOIIIE OIePAaLHH:

C CTPYHHYIO OUHCTKY ITOCYBI OT OCTaTKOB ITHIIH (30HA I);

. MOHKY C ITpHMeHeHHeM MOeYHBIX cpeJIcTB (30Ha II);

. TIEPBHYHOE OMOIACKHBAaHHE OT MOIOINETO PacTBOpPa PelHPKYIHpPYIoHler Bogo (30Ha I1I);
. BTOPHYHOE OITOJIAaCKHBAaHHE ITPOTOYHOH ropssyeH BogoH (30Ha IV).

PaGoyasg xamepa MaIllMHBEI B BHIE KOXYXa H TpeX BaHH 00pa3yIOT TYHHEID, YePE3 KOTOPBIL IIO
paMe JIBHIKETCS TPAaHCIIOPTEP, COCTOSIIMI H3 JABYX IUIACTHHYATHIX I[EIIeH, COSMHHEHHBIX MEKIY COOOI
cTspKKaMH (prc.5.2). Ha HUX HaxoasaTcs (HTYpHBIE IDIACTMACCOBBIE BIIEMEHTHI, YEeP KHBAIOIIHE ITOCYTY
B HAKJIOHHOM ITOJIOKEHHH.

B wmanmmHe pasnmyaror 4yetelpe 30HBL. B I II, m III30HaX MBITBE ITOCYABI OCVILECTBIISETCS
PEIHPKYIIHPVIOIEH BOAOH C IIOMOINBIO IIeHTPOOEKHBIX HACOCOB. KOHIIEHTpaIlis MOIOINETO PacTBOpPa BO
II 30He moamepKHBaceTCI aBTOMATHYECKOH IToAayeHd MOIOIIErO pacTBOpa M3 OOYKa 4yepes COINEeHOMIHBIH
KJIallaH, KOTOPBIM OTKPBIBAETCS Yepes3 OMHMH 000pOoT KOHBeHepa. B IV 30He BTOPHYHOIO OIOIAaCKHBAHH S
mocyza oOpa0aTbIBaeTcsl Topsueil NpoTo4HOH Boxoil (He MeHee 85°C), Koropas ITOCTYIIaeT M3
BOIOIIPOBOAA H HarpepaceTca B BomoHarpesarene BH. IIporias Bce 30HBI ITOCy1a IOJAETCS Ha OTKPBITHIIN

(i} JoHa IV SoHa I SoHa IT SoHa I @
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YYACTOK Pasrpy30YHON CEKI[HH.
PucyHoK 5.2 - CxXema nmocyJOMOSYHOH MAIIMHEl TYHHEIIPHOI'O THUIIA.

TPALTUULCKAS YACTh:

OJOKYMEHT NOArnnMcAH
SNEKTPOHHOW NOANWCHIO OILKCH COACPIKAlb.
Ceptudbukar: (12000002A633E3D113AD425FB50002000002A6 TBHA ITOCYIOMOSYHBIX MAIIMH PasIYHBIX THIIOB
Bnapeneu: lllebayxoea TaTeAHa AnekcaHgpoBHa

Neicteutenen: ¢ 20.08.2021 no 20.08.2022 X THIIOB.
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3. PacuerT OCHOBHBIX IIapaMETPOB HGC}’,I[GMGET-IHGﬁ MaIlliiHbl HEIIPEPBIBHOI'O IIEFCTIBHS B
COOTBCTCTBHCEC C ITPCACTAaBJICHHBIMH HIKC QJDPM}"HEIIMHI.

[Ipon3BOMTENBPHOCTS MAIIHMHEL, (Q, M/C 110 (pOpMYIIE:
Vp-n-¢
Q= |
5, .1)

rae Vr - CKOpPOCTh TPAHCIIOPTEPa, M/MHH,
N - KOITHYECTBO PSAOB ITOCY/IBI IIPH Pa3sMelleHHH ee IToNepeK TPaHCIIopTepa, T,
¢ - Ko3(p(pHIHEHT 3alOIHEeHH TPaHCIIOPTepPa,
S - paccTosiHHE MEXKAY OJHOHMEHHBIMH TOYKaMH Tapeliok, M, S=0,09.
MOIIHOCTE 3IeKTpOABHIaTENI Hacoca, BT:

_

m (5.2)
rae QH - ceKyHIHAsI IIPOH3BOIHUTEILHOCTh Hacoca, M/C;
p — DABIIEHIE, IIEPEKAUYHBAEMOH KHIIKOCTH 3a CUET SHEPIHI, COOOIIaeMOH el HacocoM, [1a;
n - KIIJI Hacoca XapaKTepH3yeT COBEPINEHCTBO KOHCTPYKIMH H OTPakacT OTHOCHTEJILHEIE
IIOTEPH MOIITHOCTH B CAMOM HacoOCE.

N

_Q-b

3600 (5.3)
I7ie b — pacxon BOABI Ha OAHY TAPEIKY B 30HE IIEPBHYHOIO OIMOIACKUBaHHS, 11/4, b=19.5.
MOIIHOCTE 3IEKTPOABHIATENA C YUETOM ITOTEPh H BO3MOKHEIX IIEPETPY30K B MOMEHT ITyCKa, KBT:

N-B
??3 .}?H 1{){}” X (5*4)
rae B’ - koaddrmmenT 3amaca MomHoOcTH, B'=1,5;

Ns — KIIJ1 snmexTpoaBUrarens,

Ne — KI1J] mepegaroyHoro MexaHmsma.
Bec rpy3a Ha 0JHOM ITOTOHHOM MeTpe TpaHcIopTepa, H/m:

Grp =221
I'F—
G[]-VT? (5*5)

Q,

N:

rae Vr — CKOpOoCTh TpaHCIIOpTepa, M/MHH,
(G| — BeC OIHOM TapelkH, H.
OO0I1lee COIPOTHRIIEHHE TIEPEMEIEHH S TPaHCIIOPTEPa:

Fy=Wg +WK$ (5.6)
rae Wi — COIpOTHBIIEHHE Ha IIPSMOJIMHENHOM Y4acTKe Tpacchl, H;
Wy — COIpOTHRIIEHHE HAa KPHBOJIMHEHHOM YyYacTKe Tpacchl, H.

WH:(Z'Q{}_"QFP)'L'C'KﬁE (5.7)
i€ (o — COOCTBEHHBIHN BEC OAHOI'O IIOTOHHOI'O METpa TpaHcIiopTepa, H/Mm;
L — mHaA TpaHCIIOPTHPOBAHHS, M,
¢ — KO3(]p(]HIHEHT COIIPOTHBIEHHS TepeMelleHHIO KAaTKOB IIEIH II0 HAIIPaBIIIIOIIHM, C =
0,1...0.3;
Ks — xKoa((pHIMEHT yBelIHUYeHHS COIPOTHBIIEHHI 3a CYeT OOPTOBOrO TPEeHHS HacTHIIa, Kg =
1.3...1.5.

Wi =4-C 'Km:rs’ (5.8)
I'JC C{] — HAHMCHbBITICS HAaTDKCHHS LICITH, H:
K... —wondhthvmmueur Koo =003 0 0A
NOKYMEHT MOAMNMWCAH .
ANEKTPOHHOW NMOANUCHIO (BT.
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 VT
Bnapeneu;  Lle6ayxosa TatbaHa AnexkcaHapoBHa i__
I A4 , (5*9)

Oeicreutened: ¢ 20.08.2021 ne 20.08.2022 =05 ..0.75.



TaGmrra 5.1 — TaOmwira BapHaHTOB

33

BapuaHT 3agaHHs
HammneHoBaHIE | 2 3 4 5 6 7 8 9 10
ITOKa3aTels
CKOpPOCTE TPaHCIIOPTEpA, 1.5 1.2 1.1 1.6 1.3 1.6 1.4 1.3 1.5 1.4
Vi, M/MHH
KomnmuecTBo psSmgoB | 2 | 2 | 2 | 2 | 2
TIOCYBI, N, IIIT
KoagduimieHt 0.6 0,7 0.5 0.8 0.7 0.7 0,6 0.5 0.8 0,6
3aII0THEHH S
TpaHCIIOpTepa, P
PaccrosHie MeXIYy 0,09 | 0,08 | 0,07 | 0,08 | 0,07 | 0,10 | O,1T | 0,10 | 0,09 | 0,08
TapenKaMH, S, M
JlaBIeHHe, 784 | 764 | 79,2 | 77,5 | 72,6 | 80,1 | 754 | 74,7 | 739 | 76.8
IepeKayYHBaeMOH
KHIKOCTH, P, Klla
KIIJI Hacoca, n 0,7 08 1075081 | 083 | 0,72 | 0,7 | 0,78 | 0,76 | 0,72
Koaduimenr 3amaca 1.5 1.3 1,2 1.4 1,5 1,6 1.4 1,2 1,5 1,6
MOIITHOCTH, [/
KIIJ] anekTpoaBHrarers, 0.9 08 | 083 082 09 | 085 | 0,87 | 09 0.8 | 0,88
HE
KIIJI niepe1aToO4HOrO 098 | 097 | 096 | 098 | 095 | 097 | 0,96 | 0.98 | 0,97 | 0,98
MEXaHH3Ma, T)u
Bec ogHon tapenku, G, H 6 6.5 7 5 5.8 7.4 6.3 6.2 7.1 6.4
CoOcTBeHHBII Bec 1
IIOTOHHOI'O M 100 | 200 150 180 120 110 130 190 160 130
TpaHCIIOpPTEpPa, qo, H/M
JInmHa TpaHcIioprepa, L, 4,3 4,5 5,2 3,6 4,2 4,7 4.8 3.0 4,9 3.2
M
Harmvensniee HaTsokenune | 1000 | 980 | 1100 | 1200 | 990 | 1000 | 1300 | 970 | 1100 | 1200
ey, Co, H

KOoHTpoOJILHbIE BOIIPOCHL:
1. Kakne onepaiii BXOAAT B IIPOIECC MAIIMHHOH 00padOTKH ITOCY/IHI.
2. Knmaccuduxarius mocyoMOeYHBIX MAITIHH.
3. OCHOBHEBIE PeKHMBI MOHKH B ITOCYOMOEYHBI MAITIHHAaX.
4. TpeGoBaHHS, IPEABIBIIIEMBIE K UHCTOH ITOCYIE.
5. CBOHCTBA MOIOIIHX CTPYH.
0. KOHCTPYKIHS M IIPHHITIIT A€l CTBHS OapHBIX (DPOHTAIBHBIX ITOCYOMOEYHEIX MAIIIHH.
7. KOHCTpYKIIHS H IIPHHIMIT JeHCTBHS IOCYAOMOEYHBIX MAIHH KYIIOIBbHOrO (KallOTHBIX H
KOJITAaKOBBIX) THIIA.
8. KOHCTPYKIIHA U IIPHHIHIT AeHCTBHSA ITOCYAOMOEYHEIX MAIIIMH TYHHEJIBHOI'O THIIA.
9. KOHCTPYKIIHS U ITPHHIIIT A€HCTBHSA MAThUYHKOBRIX KOHBEHEPHBIX ITOCYIOMOESYHBIX MAIIHH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2.6. IIpakTu4yeckoe 3anarue No 6

Tema n/3: Pacuer HHKEKITHOHHOH Ia30BOH I'OPEJIKH

Ileab: m3yUYecHHE Ha3HAYEHHS COKHTATelIBHBIX YCTPONCTB, 3HAKOMCTBO € KIacCH(HKAIHEH
TOPeNoK, M3YYeHHe KOHCTPYKI[MH H ITpHHIMIIA JeHCTBHSA JH(PQPY3HOHHBIX TOPelOoK, KOHCTPYKIMH H
MIPHHIHIIA JeHCTBHSA aTMOC(EpHBIX TOPeNOK, KOHCTPYKIHMH H IIPHHI[HIIA JeHCTBHS HHYKeKIITHOHHBIX
TOPEIIOK, KOHCTPYKIIHEH TOPENK ¢ IMPHHYIHUTEIbHOH IT0JaYeH TOIUINBA, paCUMTAaTh OCHOBHBIE ITapaMeTPhI
HHKEKIITHOHHBIX I'a30BBbIX TOPETIOK.

DopmMHpYyeMble KOMIIETEeHIIHM:

Kom: CIJGPM}»'J]IIPGEI{a:
[TK-5 cItoco0eH NIPHMEHSTh CIIEIHATH3HPOBaHHbIE H ITPOoQeCCHOHATbBHEIE 3HAHHS,
B TOM YHCJIE HHHOBAI[HOHHBLIE, B OONACTH TEXHOIIOTHH IIPOH3BOJICTBA
IIPOAYKTOB ITHTAHHS, OIPEAEIaTh HAIIPaBIEHHS Pa3BHTHSI TEXHOIOIHH
ITHIIERBBIX ITPOM3BOJCTB, ITOBHIIIEHHS KauecTBa M Oe30IIaCHOCTH T'OTOBOH
ITPOYKIIHI
IIK-6 CITOCOOEH IIPOBOIHUTE IIPOSKTHEIE pacyeThl, OOOCHOBEIBATE M OCVILECTBIATH
TEXHOJIIOTHYECKHE KOMITOHOBKH, rog00op 000pYAOBaHH S 1S
ITPOH3BOACTBEHHBIX TEXHOIIOTHYECKITX TIHIIA, OCHOBHBIX H
BCIIOMOIaTeJIbHBIX IIOMEIEHHII, B TOM YHCIE C HCIOJIb30BaHHEM
HH(}OPMAIMOHHBIX TEXHOJIOTHIT

TEOPETNYECKAA YACTDb:

['a3000pasHOe TOIUIMBO YK€ HECKOIBKO JECATKOB JIET SBJISIETCS OCHOBHBIM H HaHOOJIee YIOOHBIM
BHJIOM TOIUIHBA JJIS HaIrPeBaTEIbHEIX H TEPMHUYECKHX ITeYEH.

YCTpOHCTBA, € IIOMOINBI KOTOPBIX XHMHUYECKYIO SHEPIHIO TOIUIMBA H 3JIEKTPHYECKYIO SHEPIHIO
IIPEBPAINAIOT B TEIUIOBYIO, MOXKHO Pa3JelMTh Ha [JBE TPVYIOIB. COXHIATEIbHBIE VYCTPOHCTBA H
HarpeBaTem. CoOXKHTaTelIbHBIE YCTPOHCTBA (TOpelkH M (POPCYHKH) IIPHMEHSIOT OIS CKHTaHHSI
ra3000pa3HOro HIH JKHAKOIO TOIUIHBAa. XapakKTepHas OCOOEHHOCTh ATHX YCTPOHCTB — IIEPEHOC
TeIvia B padoyee IIPOCTPAHCTRO ITIABHEIM 00Pa3oM IIPOAYKTAMH CTOPAHHSI HIIH C HX IIOMOIIBIO.

Harpepatenn HCIIONB3VIOT IJIS IIPEBPAINEHHS B TEIUIO KAaK XHMHYECKOH 5SHEPrHH TOIUIHBA
(pagHaHTHEIE TPYORI), TaK H 3NeKTPHYECKOH SHEPrHH (HarpeBaTelH 3NIeKTPOCOIMPOTHBICHHI). B 3ToM
CIIyyae TeIUIO B padouee IMPOCTPaHCTBO IeYH IepelacTCsa ITTaBHEIM 00pa3oM H3IIYUEHHEM OT ITOBEPX -
HOCTH HarpeBaTes.

COKHIraTelIbHBIE VYCTPOHCTBA IIPHMEHSIOT TOrJa, KOrJa JOIYCTHMO COIIPHKOCHOBEHHE
IIPOAYKTOB CrOpaHHS TOIUITHBA ¢ HarpeBaeMBIM H3JIeIHEM, a TakKe B Iedax ¢ MydensaMu. B reuax Oe3
MyQeneH IIpH HeOOXOIHMOCTH HCKIOYHTh COIPHKOCHOBEHHE ITPOJYKTOB CTOpPaHHS ¢ HarpeBacMbBIMH
H3IETHAMH TIPHMEHSIIOT HarPeEBAT eJII.

[Iporecc mpeBpalmeHuss XHMHYECKOH SHEPIHH TOIUIMBA B TEIIO COCTOHT M3 JABYX YacCTeH:
CMEIIEHHS TOIUIHBA C BO3JAYXOM JUIS TOPEHHS H COOCTBEHHO rOpeHHS. COXHIaTellbHBIE YCTPOHCTBA B
3aBHCHMOCTH OT CTEIIEHH Pa3BHTHS IIPOIlecCa CMEIIEHHS MOXHO Pas3JelINTh HAa TPH THIIA. YCTPOHCTBA
0e3 NMpeaBapHIEIIPHOIO CMEIEHHS, C VIVUIIIEHHBIM CMEIIIEHHEM H ¢ IIPEABAPHUTEIILHBIM CMEIIIEHHEM.

B mpepenax coKHraTelIbHOIO YCTPOICTBa 0e3 MpeJABapHTEIbHOIO CMellleHHS (TOPelKH THIIA
«Tpyda B TpyOe», (POPCYHKH H Jp.) TOIBKO CO3JAIOTCSA YCIOBHS IS IIOCIEAYIOIIETO CMEIIEHHS
TOIUIMBA C BO3AYXOM. T'a30BBI€ M BO3AVIIHBEIE IIOTOKH ITPHOOpPETaroT HeOOXOJHMBIE CKOPOCTH H
HallpaBJIeHHI (IIPH HCIIONb30BAaHHH TOPENOK) HIH IIPOHCXOJIHT pacHblIHBaHHe MazyTra (IIpH
HCITONIB30BAaHHH (POPCYHOK). TOIIMBO CMEIIHBAETCSI C BO3AYXOM BHE IIPeJelIOB COXKHIAaTeIbHOIO
YCTPOHCTBA, B paboyeM ITPOCTPAHCTRE IIeYH HIH B CIIEIHAIIBHOH TOIIKE.

CoXHTATEIRHRIE VCTDOUCTRA C VIVYUITIEHHBIM CMeIllleHHeM IIO3BOJISIOT TITOYTH IIOTHOCTBIO

OJOKYMEHT NOoArnnucAH |
SNEKTPOHHOW NOANMUCHIO 3YJIbTATC HUCIO I'OPCHHC HAYHNHACT PA3BHBATLCA
Ceprucukar: - 12000002A633E3D113AD425FBS0002000002A6 CTPAHCTEC JIOIIIIb 3daBCPHIACTCA (HﬂHpHMEpj IMpH
Enageneuy: Ilebayxoea TaTesHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B coXHraTelmbHBEIX YCTPONCTBAX C IPeABAPHTEIILHBIM CMEIIEeHHEM CMEIIEHHE 3aBepIlacTCs
MMOJTHOCThEO, TIOJHOe K& CrOpaHHe ITPOHCXOJAHT B TOPEIIOYHOM TYHHele (HallpHMep, B
HHJKeKI[HOHHBIX H paJHAIlHOHHBIX T'OPEIIKaXx).

OTHMH IIOIOXKEHHSMH CJIEIYET PYKOBOJACTBOBATHCS IIPH OIIPEJEeIeHHH THIIA YCTPOHCTRA,
IPHMEHEHHE KOTOPOro OOECIIEYHT BBIOIONIHEHHE TEXHOIOTHYECKHX TpeOOBaHHH HarpeRa IIPH
pacIrionaracMoM BHJE SHEPTHH.

CiiemyeT OTMETHTh, 4TO OOIBIIHHCTBO HarpeBaTelIbHBIX H TepPMHUYECKHX Ileyell HauOojee
yCIleImHO paboTaeT IMpH IIPHMEHEHHH YCTPOMCTB 0e3 IpeABapHTEIIbHOIO CMEIIEHHS IIH C IIpeJBapH -
TEJIbHBIM CMelleHHeM. COJKHIraTelbHBIE YCTPOHCTBA C VYIIVUIIEHHBIM CMEMIEHHEM I[eJIeCO00pa3HO
MIPHMEHSATh TOIBKO B OTJEIbHBIX HCKIIOYHTEIIBHBIX CIIYYasxX, TaK KaK HM IIPHCYI[H MHOTHE
HeJJOCTATKH, XapaKTepHbIE IS YCTPOHCTB APYTHX ABYX THIIOB.

[IpakTHKa 5KCIUTyaTal[HH TepMHYECKHX Ieyeil ITOKa3bIBaeT, UTO HaHOOIbIIEe PacIpOCTPaHeHHE
HaxXOAAT COKHTaTelIbHBbIE YCTPOHCTBAa HaHOOJIEe IPOCTOH KOHCTPYKIHH: Oe3 ITOABHXKHBIX YacTeH,
MHOI OYHCIIEHHBIX BBIXOAHBIX OTBEPCTHH MAJIOr0 CEYEHHS, TaK KaK CIO0KHOCTh HM3IOTOBIIEHHS H BKC-
IUTyaTalliH, a TakKXke ITOHHKEHHE CTOMKOCTH COKHIaTeIbHOIO YCTPOHCTBAa HEe KOMIIEHCHPYIOTCS
IIPeNMYIIECT BAMH, ITOITY4aeMbIMH B Pe3YIIbTaTe TaKHX YCIIOKHEHHIH.

Kiraccupukanusa ropesiox

Bo3ayx, mojgaBaeMbIil B TOPelIKH, HA3bIBASTCS IEPBHYHBIM, a ITOCTYITAKOINHH JJIS TOPeHHS H3
TOIIOYHOI' O MPOCTPAaHCTBA — BTOPHYHEIM.

OTMeTHM HaHOolIee XapakKTepHble CIOcOObI CMeEIeHHS Tas3a ¢ IIepBHYHBIM BO3JYXOM B
Pa3IHYHBIX €TI0 KOJTHYECTBAX.

1. 'a3 mogaerca B KaMepy cropaHus Oe3 IPHMECH IIEpBHYHOIO BO3JyXa, a CMEINHBAETCS 3a CYET
THQPY3HH ¢ TTOAcackIBaEMBIM BO3IYXOM B (pakeie nmuaMeHH (a' = 0).

2. I'a3, cMeIIaHHBII ¢ YaCThIO BKEeKTHPYEMOI'O BO3IyXa (IIEpBHYHOrO), IMoJaeTcsa B KaMepy TOpeHHs, a
OocTajIbHas 4YacTh (B BHJE BTOPHYHOI'O BO3JyXa) IOJIBOIHUTCS K Topelke 3a cueT AHPPY3HH Y
aMOpa3yphl, 3aBepIlIeHHe CMEIIeHHS ra3a ¢ BO3IYXOM IIPOH3BOIHT CS B (pakesie ImmaMeHH (&' < 1).

3. I'a3 co BceM 3KeKTHPYEMBIM BO3AYXOM, HeOOXOJHMMEBIM JJIS TOPEHHS, TOJAeTCcsI Yepe3 TopelKy, H
IIPOIECC CMEIIEHH YCIIEBAeT 3aBEPIINTHCA €Ie JO BhIXOJa FOprYeH CMeCH H3 aMOpa3yphl B TOIKY
(a' > 1).

4. T'az co BceM IPHHYAHTEIHLHO ITOJAHHBIM B TOpPejIKY BO3AYXOM, HEOOXOIHMBIM JJIS TOPeHHS, He
yCIIeBaeT ITOTHOCTHIO IlepeMeIlaThbCs JO BBIXOJa H3 aMOpasyphl, a CMelleHHe IIPOJOIIKaeTcsad B
(akesne mraMeHH (a' > 1).

B COOTBETCTBHHM C 3THM T'OpeJKH MOKHO KIaCCH(pHIIHPOBAaTh Ha UYeThIpe OCHOBHBIE THIIA C
MOATPYIIIIaMH B KaKJIOM H3 HHX.

1. I'openku gu(@y3HOHHOrO THIIA HH3KOI'O H CPEHET0 JaBIIeHHI KO3 (HIHEHT IIEPBHYHOIO BO3IyXa
(a' =0).

2. I'openkn atMocdepHoro THa [Ko3(HIMEeHT ITepBHYHOrO Bo3ayxa &' <1 (0,3-0,7)].

3. I'openxn MHKeKI[HOHHEIE CpeJIHEr0 M BBICOKOro JaBIeHHS (K03(QHIHMeHT MepBHYHOIO BO3ayXa
(a'>1).

4. T'openkH ¢ MpHHYIHUTEIbHOH IToJauyeH BO3yxXa KOMOHHHPOBAHHBIE H Ira30Bble HH3KOIO H CPeJHETO
naBineHHa (ko3 QHIHEeHT ITepBHYHOIO Bo3ayxa (a' > 1).

B ropenkax IepBBIX TpeX THIIOB BO3AYX ITOCTYIIAET ITOJ JEHCTBHEM pa3zpekKeHHS, BBEI3BAaHHOIO
ra30BEIMH CTPYSIMH H TSAroil B KaMepe TopeHHSI. B Tropenkax 4YeTBepTOro THIIa BeCh BO3AYX,
y4aCTBYIOIIHI B TOPEeHHH, ITOJAaeTCS IIPHHYIUT eIbHO.

['opennku TpeThero H 4YeTBEPTOrO THIIOB MOI'YT HMETh OJHHAKOBBIE KOIHYECTBA IIEPBHYHOIO
BO3J[yXa, HO OHH ITPHHIMHITHAIPHO Pa3jIMYarOTCs IPOIlecCaMH CMEIeHHS BO3AyXa ¢ ra3oM. B ropemnkax
TPETLETO THIIA HMEeETCS ITOJIHOE ITPeJBapHTIEIIbHOE CMeNIeHHe. B ropenkax 4eTBEpTOro THIIA ITPOLECC

| OOKYMEHT MNOANMCAH a3BHBAacTCI B 0OO0beMe KaMephl TOpeHHS. B
If - .

| ANEKTPOHHOWM NOANUCHIO b 3 3
'Ceptucbukatr: ' 12000002A633E3D113AD425FB50002000002A6 PHIATHCA B I'OPEIIKE.

Bnapeneu: tlebsyxoea Tatbana AnekcaHapoBHa .}'Tp(}ﬁGTE ITO3BOIACT Pa3AcIINTh 11O XaPaKTCPHBIM

1 d YCTBIPC OCHOBHBIX THIIA. ITO CYIIECTBCHHO
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VIIPOINAeT PACCMOTPEeHHE Pa3IMYHBIX TOPeJIoK, o0jJerdyaeT aHaIH3 HX paboTEl H pa3zpaboTKy
METOJIHKH pacyera.

JAn¢Py3sHoHHbIE TOpeJIKH

OCOOEHHOCTE 3THX TOpPEIOK — O0pasoBaHHE TI'OPIOYEH CMECH 3a CYET MEUIEHHOIO IIpollecca
MOJIEKYISPHOH JH(PY3HH, BOSHHKAIOIIETO OT ITOJCAChIBAIOINETO JAEHCTBHS Ia30BOH cTpyH. B muddy-
3HOHHBIX TOpejIKaX Ko3(P(HIHeHT IIepBHYHOIO BO3/IyXa paBeH HynIw (a'= ().

B HammpocTeHIeM BHJIE TaKas FOpeJiKa IMPeAcTaBIisIeT coO0H TpyOy, IO KOTOPOH a3 IIOCTYIIAeT
I0J HABIIEHHEM B OKPY KAIOIIYIO HEIMOABHKHYIO BO3AVIIHVIO CPEXY, HCIIOINB3YEMVYIO B KauyeCTBE
HCTOYHHKA OKHCIHTelIs. [IpH 3ToM BO3HHKaeT 30Ha JH(PPY3HOHHOIO CMEIIEHHS, KOTOpas ITOCIe
BOCIIIIAMEHEHHSI H BO3HHKHOBEHHS YCTOHYHBOrO (PPOHTa IUIaMeHH OVAEeT IIPelCTaBILITh COOOMH
HApacTAIOIIVIO BIIEpe] TOIMIY IMPOAYKTOB CrOpPaHHS, Yepe3 KOTOPYH HaBCTPeuy APYr APYLY OyAyr
IIPOJABHTATHCSA M3 Ia30BOH CTPYH MOJIEKYIIBI TOIUIMBA, @ H3 BO3AVIIHOH CPEIbl — MOJIEKYIIBI KHCIIOPOAa
M a30Ta. ToT Ke MeJJIEHHBIH XapaKTep cMece00pa30BaHH 3a CUET MOIEKYIISIPHOH AH((Y3HH IIPHBEIET
K BOSHHKHOBEHHIO BEITSHYTOTO (paKesla IJIAMEHH ¢ OCTPHEM Ha KOHIE (cM. pHc. 6.1).

dy Can,

PrcyHok 6.1 — Pa3pe3s (pakena mimameHHn JH((y3HOHHOH TOPEIKH

NV S

30HE (pakena: I — YHCTBIH Ta3, Il — cMech raza c
ITPOAYKTaMH Cr OpaHHAd,
[l  — cMech BO3ZIyXa ¢ MPOJYKTaMH CrOpaHH A,

IV — okpyxaroumi Bo3ayx. Mexny soHamu 1/
H [l pacnojlokeHa TIOBEPXHOCTh (PPOHTAa TOpPeHHS
(TTOBepXHOCThL @ = 1).
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PrcyHok 6.2 - M3MeHeHHe OTHOCHTEIHLHOH JIJIMHBEI (pakesa IUIaMeHH C YBEIHYeHHEM CKOPOCTH
IIOTOKA ITPH JIAMHHAPHOM U TYPOVIIEHTHOM PEKHMMaX JIBIKEHI S

a— BHJ (¢akena IDIaMEHH IIPpH JIaMHHApPHOM TeYeHHH Ta3a, 6 — KpHBas H3MEHEHH
OTHOCHTEIILHOH JJIMHBI (paKela IUIaMEHH OT OTHOCHTeIIbHOH CKOPOCTH IIOTOKa, ¢ — BHJ (pakeia
IIaMEeHH ITPH TYPOYIIEHTHOM Te4YeHHH rasa.

_H_J'JIIHEI dJElI{EJIEI OIHOH H TOH Xe I'OPEIIKIT MOKCT H3MCHATBECA B 3dBHCHMOCTH OT €C QJGPGHPGEIGI.

| AOKYMEHT NOANMWUCAH ' ICTEUeHHS Ta3a OTa 3aBHCHMOCTEL BO3DACTAHUS
| 3NEKTPOHHOW NMOAMUCHIO | P

{Ceprudmkar: | 12000002A633E3D113AD425FB50002000002A6 COXPaHATBCSH, TIOKa JTAMHHApHOe (IlaparuielbHO-
|Bnapeneu: LLleBayxoea TarbaHa AnekcaHapoeHa ICA B T}pﬁ}UIEHTHGE (680]‘[(}1)}1,[[(}1{(}6 BHXPCBOC
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[Ipu paszeuTOM TYPOYIEHTHOM pPeXHME ABHKEHHS BMECTe C YBEIHYEHHEM CKOPOCTH ITOTOKa
pacTeT M HHTEHCHBHOCTH ITpoIecca cMece00pa3oBaHH 3a CUET IEPEMEINEeHHS IIOIEPEK IIOTOKA YIKE
Oonpnmx o0beMOB raza (MoJieH), KaK 3TO MOKHO BHJAETh Ha pHc. 6.2, ¢. Ha puc. 6.2, 6 BHIHO,
YTO H3MeHEHHE OTHOCHTEJIbHOM JUINHEBI (paKeja INIaMeHH B 3aBHCHMOCTH OT OTHOCHTEJIBHOH CKOPOCTH
mMeeT TpH obmnacti. B rmeproi o0macTH JTaMHHApHOIO peXHMa IBIJKEHHS JJIIHA PacTeT IIPsMO
ITPOMOPIHOHAIILHO CKOPOCTH HCTEYEHHS ra3a; B IIPOMEKYTOYHOH 00JIacTH Iepexoa OT JaMHHAPHOIO K
TYpPOYIIEeHTHOMY PeXHMY IBHKEHHS JJIMHA HAaUHHAET YMEHBINATHCS BCIEACTBHE PE3KOr0 VCKOPEHH S
Ipolecca cMeceoOpa3oBaHHS, B TYPOYIeHTHOH 00JacTH ABHIKEHHS JJIMHA (paKejla IJTaMEHH OCTaeTCs
HEH3MEHHOH IIPH YBEIHYEHHH CKOPOCTH HCTEYEeHH S rasa.

[TomoxmTeIbHBIE XapaKTePHCTHKH AH(P(Y3HOHHBIX TOPENIOK: YCTOHMYHBOCTh TOPEHHS Trasa;
BO3MO’KHOCTEH Pa0OTHI Ha rase HH3KOrO JaBJIcHHSA Oe3 NMPHHYAHUTEIBHOH IOJAa4YH BO3AYyXa, OOIBINOH
THAIMa30H PeTYIHPOBAaHHSI ¢ BO3MOKHOCTBIO H3MEHEHHS JIHHBI (pakejla M IIOIIYYEeHHS paBHOMEpPHOH
TeMIlepaTypbhl B oObeMe ropeHHS (BAOIbL (pakena IUIaMEHH), IIpaKTHYeCcKH OecIimyMHas paloTa;
IIPOCTOTa KOHCTPYKI[HH.

OTpHIIaTeIbHBEIE XapaKTePHCTHKH IH((PY3HOHHBIX TOPEIIOK. CI0KHOCTh CO3JAaHHS TOPEIoK
OOIBIIOH ITPOH3BOAHTEIILHOCTH, TPYAHOCTE TIOMYUYEHHI BBICOKHX TEIUIOBBIX HAIPSDKEHHH B OOBIYHBIX
KaMepax TOpPeHN S, HAITHYHE XHMHYECKOH HETIOJIHOTHI TOPeHH S B OOJBIIMHCTBRE CIIYYAER.

ATMoc(depHBIe ropeIKi
ATMOoc(]pepHBIMH HIIH HHKEKITHOHHBIMH TOpPelIKkaMH HH3KOI'O JaBJIEHHS ITa3a Ha3bIBAIOTCS TOPEIKH

C YACTHYHBIM IIpeJBapHTenbHBIM cMemeHHeM (a = 0,3 ~ 0.7). IlepBHYHBIH BO3AYyX IOJCachIBaeTCS B
TOPEJIKY 3a CYET 3KEKTHPVIOIIErO JEHCTBHS Ia30BOH CTPYH. BTOPHYHBIA BO3AYX, HEOOXOAHMBIH IS
IIOITHOT'O CoKHTaHHMS Tasa, IIOCTyIaeT K (pakenaM IUIaMeHH H3 OKPYKAIOIIEro IPOCTPAHCTBA 3a CUET
?KEKTHPYIOIIETO JEHCTBHS CaMOro (akenla H 3a CUeT pa3peKeHHS B TOIIKE.

‘%fu?.'-

PucyHok 6.3 - CxeMma aTMOc(pepHOI TOPEJIKH.

ATMoc(pepHBIe TOPENKH ITPHMEHSIOTCS I'JIAaBHBIM 00pa3oM IS CKHTaHHS BBICOKOKAIOPHHHBIX
razoB, cepane 4000 xnar/m’. Brnaromaps yIOBIETBOPHTEIBHBIM TEIUIOTEXHHYECKHM ITOKA3aTElsM,
yIa4YHOMY KOHCTPYKTHBHOMY O(OPMIEHHIO 3TH TOPEIKH HMeIOT HIHPOKOe pachpocTpaHeHHe. OHH
YCTAHABIIMBAIOTCS B CEKI[HOHHBIX KOTJIaX, Fa30BBIX BOJOHATPEBATEISX, OBITOBEIX INIHTAX, CYIIHIKAX H
PA3IHYHBIX MEIKHX OTOIMUTEIBHBIX KOTIIaX, paboTaroMHX Ha IIPHPOJTHOM Trase.

[IpuHIIHITHANBHASL cXeMa aTMoc(epHOH TOpPEeNKH IIpHBeJeHa Ha pHc. 0.3. OCHOBHBIMH
JACTSIMH TOPEJIKH SBIISEOTCS COILIO, CMECHTENb, HMEFOIHIT 0OBIYHO (popMy TPyOrRl BEHTYpH, H OrHeBas
HacaJKa ¢ MeJIKHMH OTBEPCTHSIMH IS BBIXOJa rasa.

ag"

t
3 PucyHok 6.4 - CxXema pacIpoCTpaHeHH
20y 45| : ITIaAMEHH IIPH JIAMHHAPHOM HCTEUeHHH

: 3 e Ta30BO3YIIHOI CMECH.
H A H

AOKYMEHT NoarinCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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JIMaMeTp BBEIXOTHOTO OTBEPCTHS COIUIa JOJIKEH COOTBETCTBOBATEH IMPOH3BOIHTEIIFHOCTH TOPEIKH
IIPH JaHHOH TeINIOTBOPHOCTH rasa.

CmMecHTelnb OOBIYHO IIPeJCTaBIIsgeT COOOH KaMepy CMelleHHS H TH((Qy30p, HCIIOIb3YEMEBIH JIJIS
ImpeoOpa3oBaHH CKOPOCTHOI'O HaIlopa CMECH B JaBICHHE, HEOOXOAMMOE IS ITPEOOIEHHS
COITPOTHBIIEHHS OTHEBOH HaCaJIKH.

Jlnama3oH yCTOHYHBOH palboTHl aTMOC(epHBIX TOPelOK OrpPpaHHYEH, C OJHOH CTOPOHHI,
BO3MOJKHOCTBIO ITPOCKOKA IUIAMEHH BHYTPh TOPEIKH, a C JAPYroH — BO3MOJKHOCTBIO OTPEIBA
IJIaMEHH OT KpaTepa TOPEHHS H JaKe ITOIHOI0 CpbIBa (3aTyXaHHS) ero. OTH SBIeHHSI MOI'YT CIIYKHTD
IIPUYHHON HApYIIEHHS HOPMallbHOH pPaOOTHI TOPEIIOK, a B HEKOTOPBIX CIyYasxX HakKe CEPhE3HBIX
apaprii. HeobxommMo pa3o0paThCsa B CYIIMHOCTH TAKHX HapVIIEeHHH YCTOHYHMBOCTH TOPEHHS M HAHTH
IIYTH UX IIPEOTBPAI[EHHS, VUHUTBIBAS, YTO CTPOrOH TEOPHH YCTOHYHBOCTH IOPeHHS elle He paspalbo-
TaHO.

B 30He ropeHHs YCTaHaBIHBAETCSI AHHAMHYECKOE PABHOBECHE MeXJIY CTPeMIIEHHEM IUIaMEHH
IIPOABHHYTHCS HABCTPEUY IIOTOKY I'a30BO3AVIIMHON CMECH H CTPEMIIEHHEM ITOTOKA OTHECTH IUIaMS OT
TOPENKH. Y CTOHYHBOCThE TOPEHHS 3aBHCHT OT TEIIOBBIX M THAPOAHMHAMHYECKHX YCIOBHI, B KOTOPHIX
HAaXOJATCS KOPHEBBIE YYACTKH KOHYCOOOPa3sHOH 30HBI TOPEHHS. PacCMOTpPHM yCTOHYHBOCTE (PPOHTA
TOPeHN S, KOorja IIaMsa He OTPHIBAeTCs OT KpaTepa ropeinku. Ha puc.6.4 M0OKHO BHIETh, YTO 30HA
TOPEHHS Y CBOET'O OCHOBAHH I HMEET T'OPH30HTAIILHBIHN YYACTOK. YEM K& OH OITPEJIENSIeTCa?

CKOpPOCTBh HCTEUEHNA CMECH BOIH3H CTEHOK I'OPEKH MEHBIIE, UEM B IPYTHX TOYKaX ITOTOKa. I1o
nepHd epHH ITOTOKa o0pa3yeTcsa o0nacTh MeJAJIEHHOTO TeUeHHI H JTaXKe 3acTOHHasa 30Ha, B KOTOPYIO a3
MIPOHHKAET H3 CTPYH, a BO3AYX H3 aTMoc(ephbl. BeKTOpbl HOPMAlIbHOH CKOPOCTH PacIpOCTPaHEHHS
INIAMEHH Wn H CKOPOCTH JBHKEHHS CMECH (¢ HMEIOT B 3TOM MECTE ITPOTHBOIIONIOKHOE HAITPABJIEHHE.
Tak QopmHpyeTcs KOIBIEBOH HCTOYHHK 3a)KHTAaHHSI, KOTOPBIM IIPeJOTBpalllaeT OTPEIB  BCETO
INIAMEHH OT KpaTepa FOPEIKH.

OTOT NOJKHUTAIONTHIT TMOSCOK 3((PeKTHBeH IIpH IIaMHHAPHBIX peKHMaxX [OIBIDKEHHS, a IIpH
MTOBBIIIEHHH (DOPCHPOBKH T'OPEIKH €r0 pa3zMepbl YMEHBINAIOTCSI. OTPBIB OTKPBITOrO ITIaAMEeHH OT YCThS
TOpENKH HalmompaeTcss OOBIYHO €I1le O TOro, KaK IOpeHHe CTAaHOBHTCH TYpOYIIeHTHRIM. Heobxommmo
TAKKE OTMETHTh, UTO C YBEIHYEHHEM KOIMYECTBA IIEPBHYHOIO BO3JyXa YCTOHYHBOCTH IUIAMEHH
aTMOC (pEPHBIX TOPEIOK YMEHBIIIAETCS

[IpenmytnecTBa aTMOC(EPHBIX TOPENOK - IMPOCTOTAa YCTPOHCTBA H PEryIHPOBaHHS pacxoja

rasa.
Henmocrarku aTMoc()epHBIX TOPENOK:
a) ITpH OOBIYHOH YCTAaHOBKE T'OPelIOK TOIIKE OHHM He OOECIIeUHBAIOT YCTOHYHBOIO I'OPEHHS
H OYEHb YYBCTBHT eJIbHBI K H3MEHEHHSIM JaBIIeHHS ra3a y COIlIa H pa3pe’KeHHSI B TOIKE;
0) B TOIIKaX, OOOPYAOBaHHBIX aTMOC(epHBIMH TOpelIKaMH, He YIAeTCS OCYIIECTBIISATh

PeKHM rOpeHHS ¢ Ko3(QHIHEeHTOM H30BITKA BO3yXa MeHbIe 1,3—1.4, 4TO MIPHBOAHT HEBBICOKHM
K.IT.J[. YCTAaHOBOK.

IHKeKIIHOHHbIE TOPeJIKH

MHKeKITHOHHBIE TOPEIKH MOTI'YT OBITH OJHOCOIUIOBEIE H MHOTOCOIUIO-KPYIJIBIE H IINIOCKHE, C
OQHOCTYIIEHYATHIM, ABYXCTYIIEHUYATHIM H TPEXCTYIIEHYATBIM CMECHTETISIMI.

B ormmyne oT armMocepHBIX TOpPENoK (HMHXKEKIIHOHHBIX TIOpPelIOK HH3KOro JaBIEHHS)
HHKEKI[HOHHBIE TOPEJIKH CPeQHEr0 M BBICOKOIO MJaBJIEHHUSA SBISIOTCS TOpPelKaMH IIOIHOIO
CMEINEHH S, 3a HCKIIIOUeHHEM HEKOTOPHIX KOHCT PYKI[HIA.

MHKEKITMOHHEIE TOPEIIKH TII0 CPaBHEHHIO C TOPEIKaMH HEIOJHOrO IIPeABapHTEIILH Oro
CMEINEHHS Tra3a ¢ BO3AYXOM OOEeCIeYHBAIOT IOIHOE CrOpaHHE ras3a IMPH MHHHMAJIbHOM H30BITKE
BO3JyXa ¢ 00jIee BEICOKOH TeMIIEPATYPOH.

[Ipu cxMraHHH ITPeIBAPHTENBHO IEPEMEIIAHHON TOprOYeH CMECH B TYHHEISX JOCTHIAIOTCSH

| AOKYMEHT, NOAINVUCAH Topanka 10—S50 MIIH. xxan/m’.u
1 SNEKTPOHHOW NOoAnuchbio 1OPA ' T
Ceprudukar:  12000002A633E3D113AD425FB50002000002A8 OAHOCTYIICHYATBIC HHAKCKIHOHHBIC TOPCIIKH —
1Bnageneu: Webayxoea TaTteaHa AnekcaHipoBHa ITPHEM. B ABYXCTVIICHYATBIX BECh BO3AYVX JIIA

1 'pEGﬁ CTVYIICHH 0OBIYHO 3acachIBacTCSd TaKoe
Neicreutened: ¢ 20.08.2021 no 20.08.2022
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KOIHYECTBO BO3QyXa, UTOOBI MONy4YeHHas CMeCh ObIIa HeroproueHd (IS MPHPOJHOTO rasa 3TO
COOTBETCTBYeT COJepKaHHIO BO3AyXa B CMecH ¢ razomM HHXKe 84.,5%). Bo BTOpPHYHOM COIIJIE
HEroproyasd CMech VKE€ 3acaChlBacT OCTAJIBHOM BO3AVX, HEOOXOAMMBIH IS TOPEeHHS, H
IepeMelllnBacTCcsS ¢ HUM, [I0 KOMITAKTHOCTH ABYXCTYIIEHYATBHIE CMECHTEIM VYCTYIIAIOT OXHOCTYIIEH-
YATBIM, M JJIS CKHTaHH S IIPHPOIHOIO I'a3a OHHM HE ITOIYUIHIH PaclIpOCTPaHEH .

DKEKIMI MOMKET OCVYIIECTBIIATHCS TPeMd CIIoco0aMH: 3KeKIHS BCEro BO3JyXa ra3zoM, YacTH
BO3AyXa Ia30oM M Tras3a BO3AYXOM. B TaKk Ha3bplBaeMBIX HHKEKI[HOHHBEIX TOpPelKaX HCIIOIb3YETCH
IIepBBIH CcIIoco0, B TO BpeMd KaK B aTMOC(pepHBIX — BTOpPOH. TpeTHil croco0 HCIIONb3YEeTCSA peke
BCero. Pabora ropeiiok ¢ IoAcoCOM BCErO BO3yXa ra30M TpedyeT CpeqHEro MaBIEHH S rasa, IIpHYEM HET
HeOOXOMHMMOCTH B JIOTIOIHHTEIBHEIX PEryIATOpaxX I IMOAACPKaHH I Ha 3aJaHHOM YPOBHE ITPOITOPIHH
MEJKIY F'a30M H BO3IYXOM.

HMHXEKIMOHHEIE  TOPENKH  HMMEIOT  HEAOCTAaTOYHYIO  IIIYOMHY — PEeryIHpOBaHHS  HX
IIPOH3BOAUTEIIBHOCTH, TPYAHOCTE PabOTHl Ha ITOJOTPETOM 3a CUET PEKYIlepallHH TEIIa OTXOMSIIHX
ra3soB BO3AvyXe, OONBINYIO IIHHY CMECHTEIEH, ITPEISTCTBYIOIIYIO CO3MaHHIO TOPENIOK OOJBIIOH
eOHHHYHOH TEIUIOIPOH3BOMUTEIIBHOCTH, M INYM, IIPOH3BOAHMEII palOTaroO[MMH TIOpelIKaMH, B
OCOOEHHOCTH ITPH BEICOKOM JABIIEHHH I'a3a, TPAaBMHPYIOIHH 00CIYKHBAIOIIHI IIePCOHAL

[Tog rmyOHMHOH perymmpoBaHHS IMOHHMAETCS OTHOIIEHHE MAaKCHMAJIbHOH ITPOH3BOIHTEIHFHOCTH
TOPETIKH, OITPEIEIsIeMOH MaKCHMAJIbHBIM JaBJIeHHEM ra3a, K MUHHUMAJIbHOH ITPOM3BOAHTEIILHOCTH €€,
IIPH KOTOPOI ITJIaMJ elll€ He IIPOCKAKHBAET B TOPEIKY.

HMHKeKIITHOHHEIE TOPElIKH HMEIOT KOHCTPYKIIHIO CMECHTEIBHOIO YCTPONCTBA, aHAJIOTHYHYIO
ropelkaM aTMOC(EPHOro THIIa, HO Oolee coBepIineHHOH (popmbl. KOHCTPYKI[HA OTHEBOH HaCagKH Y
HHKEKIITHOHHBIX TOPEJIOK (B OTJIMYHE OT FOPEJIOK aTMOC()EPHOro THIIAa) HMeeT (popMy KOH(py30pa H
BO MHOTHX KOHCTPYKIHAX IIIIOTHO IMPHMBIKAET K OTHEYIIOPHOMY TYHHEIIO HIIH HEITOCPEACTBEHHO
K KaMepe TOPEHHS.

B HeKOTOPBIX KOHCTPYKIHSIX HHKeKI[HOHHBIX TOpelIoK (0e3 TYHHeIsS) B TOPelIOYHOH HacaJKe
KPYIJIOTO HJIM  KBaJApPaTHOIO CEYEeHHS YCTAaHOBIEHBI Pa3MYHOH (OpMBI  cTaOHIIMN3aTOPHL,
o0ecIIeunBarOIIHE HAAeKHOE IO KHT aHHE Ta30BO3IVIIHON CMECH, YCTOHYHBOCTh TOPEHHS H 3aIUTY OT
MIPOCKOKA INIAMEHH B HH2KEKTOP (0T 0OpaTHOro yaapa).

OTCyTCTBHE ITPpaKTHYECKH (paKelna IUIaMeHH B MHKEKI[HOHHBIX TOPEIKaxX CykKaeT o0JIacTh HX
IIPHMEHEHHS 10 CPABHEHHIO ¢ TOPelIKaMH, 00IaJaroIHMH (paKeIIoM PeryIHpPyeMOH JJIHHBL. OTH TOPEIKH
TPVYIHEE HCIIONIL30BaTh B KPYITHEIX Ievax, TPeOYIOIMX paBHOMEPHOro oborpepa MaTepHasia 1o JJIHHE,
IIPUXOJUTCS YCTAHABIHBATh HECKOIIBKO TOPEIOK II0 JJIHMHe Ieuyd. KOHCTPYKIIHH HHKeKIIHOHHBIX
TOPEJIOK ITPeACTaBJIEHEI HA PHC. 0.5 H 6.0.
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PHUCYHOK 6.5 - MHXEKIITHOHHAS T'OPENKa CPEIHEr O JaBJIEHH I I'a3a TeIUIOIPOH3BOAHUTEIIEHOCTBIO
29 000—86 000 xxan/y ¢ BO3IYIITHBIM OXJIa K eHHEM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PrcyHOK 6.6 - MHKeKIIHOHHAS TOPEIKa CPeJHETO JAaBJIEHH S Ia3a TEIUIONPOH3BOIHT EIBHOCTRIO
114 000—1 140 000 xxan/4 ¢ BOIIHBIM OXJTAKIEHHEM.

1 opeJikH ¢ IPHHYINT eJILHOM IMoAaYeH BO31YXa

['openkn ¢ IpHHYZHTEIBHOH ITOAavyel BO3AyXa, KaK ITPaBHIIO, OCHOBAHEI Ha CTPYHHOM
MIPHHIHMIIE IIepeMellHBaHHs. biaaromaps BBICOKOH MPOH3BOAHTEIBHOCTH, IIHPOKOH BO3MOKHOCTH
PErYIIHPOBAaHHSA H 00pa30BaHHIO (paKelIOB IUIAMEHH, PAa3IMYHEIX ITO ()OpMe, JJIHHE H CBETHMOCTH, a
TakKXX€  CpPaBHHUTEIILHO  HeOOmbIIHMM  radapHramM  (BCIEACTBHE  IIOBHIIIEHHBIX  CKOPOCTEMH
MIPHHYAHTENbHO IOJAHHOIO B HHX BO3JyXa) IOPelIOYHBIE YCTPOHCTBA ATOr0 THIIA C KaXJbIM
rogoM Bce Oojlee IMHPOKO TIPHMEHSIOTCS B  Pa3lIMYHBIX OTPAcisaX IPOMBIIIIEHHOCTH,
HCITOIB3YIOMIHX I'a3000pa3HOe TOILIHBO.

[ToBEIIIEHHE MOIMHOCTH TEIUIOTEXHHYECKHX arperaToB B CBOK O4YepPelb BBI3EIBAET
MOBBIINIEHHE E€QHHHYHOI MOIIHOCTH Ta30TOPelOYHBIX YCTPOMCIB, YTO HEH30e/KHO CBSI3aHO C
HCITOJIb30BAaHHEM IIPHHYIHTEIBHON ITOJauyl BO3AyXa H CTPYHHOI'O IIPHHI[HIIA CMece0o0pa30BaHHA.

B meyax s HarpeBa IOJA TepMHUYEeCKHE OIlepallHH TaKHe TOPeJKH IIPaKTHYEeCKH He
MIPHMEH STFOTC .

ITPAKTUYECKA YACThb:
B COOTBETCTBHH C BAPHAHTOM ITPOH3BECTH PACUET HHKEKIIHOHHOH TOPETIKH.
CHemnars 3CKH3 FOPEJIKH ITOJ00HO YePTeXY Ha pHC.6.7

Ll ke | 4 |, fer i

\
Fr
PucyHoOK 6.7 — PacueTHas cXeMa MHKEKI[HOHHOH TOPEIIKH:

1 —ra3oBoe cOorIo;, 2 — BXOJHOH KOH(PY30p; 3 — cMecHTenb, 4 — THPPy30pP;, 5 — HOCHK TOPEIKH

BﬂpHﬂHT bl 3AJJaHHHA

BapnaHT No Vor, M /u a M '0: M/C

1 30 1,01 280

2 31 1,02 282

3 32 1,03 283

4 33 1,04 285

— : OOKYMEHT MOAMMCAH i LOS 287
a SNEKTPOHHOW MOAMMCHIO 1,06 289
Ceptudcbukar: 12000002A633E3D113AD425FB50002000002A6 1.07 290
| |Bnapeneu; LLiebayxoea TateAHa AnekcaHapoBHa 1?08 202
|| OeicrenteneH: ¢ 20.08.2021 no 20.08.2022 1-:09 295
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10 39 1,10 298
11 40 1,11 300
12 41 1,12 303
13 42 1,13 305
14 43 1,14 306
IlopsmoK pacyera
Y CIIOBHOE [TapameTtp PasMepHOCTE | Y CIIOBHOE [TapameTtp PasMepHOCTh
0003HaYeHHE 0003HaYEHHE _
d THAMET] MM f TIIOIAE MM~
L, Teopernueckoe M [ JTHHEHHBIH MM
KOJIMYECTBO BO3- pasMep
AyXa,
HeoOXOIHMOr0
TS COKHTraHuA |
M’ Tasa
NOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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I IpomomxeHie
Y CIIOBHOE [TapameTp PasMepHOCTE | YCIIOBHOE [TapameTp PasMepHOCTE
0003HAYEHHE 0o003HaYeHHE
paoe a0COIIOTHOE H/M* p CTaTHYeCKOe H/M*
T aBJICHHE JaBJICHHE
T (t) TeMIleparypa K (°C) V 00BEMHOE m/cex (m7/u)
KOIIHYECTBO
0 CKOPOCTh M/CEK a KO3(ppHIIHEHT | -
pacxoza
BO3IyXa
y yIENbHEII BEC H/m’ Ap H3GBIT OUHOE H/m?
_ JaBJICHHE
p IIOTHOCTD KT/M° v IIpeeIb -
PETYIITHPOBAHH S
7 KO3((pHIHEHT
HCTEUEHIS

HcxoaHble OaHHBbIE: TEM]’[EPHT}"I)& BO3JyXa H TIad3ad —Te =

T, (cM. BapHaHT 3aJaHH),

KO3(p(PHIMHEHT pacxoJa Bo3ayxa « (CM. BapHaHT 3aJaHH), TeEMIIepaTypa BO3Iyxa H raza —fs = f. = 20°C;
TUIOTHOCTD Ta3a Po. = 0,77 KI/M’, IIIOTHOCTD BO3AYXA Pos =1,29 KT/M’; H TEOPETHYECKOE KOTHYECTBO
Bo3Ayxa Ha 1 m’ raza Ly = 9,25 m°; Kosdpdrmenrsl: K, =1,3; K= 0,965; II= 1,095; B = 1,15; C =
0,425; D =0,55; ¢ = 0,85
OrnpeelIHM CKOPOCTh HCTEYEHHS I'a3a, M/C 10 (pOpMYyIIE:
Mo: = 0'0: KoK,
OrnpeIelIHM JHAMETP Ia30BOI0 COILIa, MM, 110 (popMmyIIe:

1
gne | VelO
0,785,

OrmpeienHM 00beMHYIO KPaTHOCTh HHIKEKI[HH IO (popMyIIe:
m=1+( al, TsT;)II,
Orpe IeITHM MacCOBYIO KPaTHOCTh HMHIKEKITHH 110 (popMyTIe:
n=1+ alLs, pos'po:.
OmnpeenuM OIITHMAIbHOE OTHOINEHHE IUIOIAJAH CMECHTENS K IUIOMAaJH ra30BOr0 COIlIA IIO

dpopMyIIE:

Jr

OrnpeellHM JHAMETP CMECHTEIS, MM, 110 (popmyie:

OrnpefeM JHAMETP HOCHKA TOPEIKH, MM, 10 (DOPMYIIE:

[‘ﬁ]d}’mn- Cim-1)(n-1),

OrnpeaeiM JIHHY CMeCHTEI H JH(y30pa, MM, IO (DOPMYIIE:

OrnpeJe MM KOHEYHBI JHAMeTP JH(M(y30pa, MM, 110 (pOpMYIIE:

Ceptudmkar:
Bnageneu;

Nencreutened: ¢ 20.08 2021 no 20.08. 2022
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BNEKTPOHHOW NOANMACKHIO
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(6.1)

(6.2)

(6.3)

(6.4)

(6.5)
d{* — d,g' [f_{] {6.6)
fﬁ
d_u,:; — d{* + 5 . (6*7)
le=1, =4d., (6.8)
Pr
aeM Pg=7°
CTOMHIIC 0 CPE3d I'd30BOI'0 COILIA, MM.
o = 1,25d., (6.10)
hdyzopa, MM, 1o popMmyIe:



1.
2
3.
4.
S
6
7.
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P,

dx =dc + 2ktg 2 ,
[TpuHIIMaeM yToll cyKeHHS BXOJHOr 0 KoH(py30pa = 42°
OrmpefeM JJIHHY HOCHKA TOPEIKH, MM, IT0 (DOPMYIIE:
dcf B dr“.::'i.
2f g ﬁ [.d.
lH.l". — 2 .

[IpuHHMaeM yronl cyKeHHS HOCHKA TOPENIKH [y r. = 42°

Ornpee M CKOPOCTh CMeCH B HOCHKE T'OPEIKH, M/C, TI0 (POpMYyIIE:

‘/a:: (1 + GEL{] )Tcml 03
W= Ld?, (T, —100) °

OrnpeaeM ITpeJeibl PeryIHPOBAaHH I T'OPEIKH IT0 (DOPMYIIE:

i

3HaueHHe @, . BBIOHpPaeM IT0 IpaHKY IS PACCUHTAHHOIO dy.. (pHC.6.8).

MUH

a){}H.E. , M/C

40 20 s 0 all =0 o 120

Sl iae i HOCLHG BOPEIRI, Atid

C oacpAraHHE OTYIETA

[{enp paboter. OOIIHE IIPeACTaBIEHH O IIPOIleccax CKHTaHHS TOIIHBA.

Knaccudukals ropesox.
Jnddyznonnsie ropenku. CTpyKTypa IntaMeHH (((akerna).
ATmocepHBIE TOPEIKH.

T..-;rr_'r AT T T PN FAT YTy T TR AL T YT AT Y

OJOKYMEHT NMOANMNCAH
SNEKTPOHHOW MOANMUCHIO O3yXa.

chbl K TEME 3aHATHH

150

PHC}"HD]E{ 0.8 - 3aBHCHMOCTD CKOPOCTH IIPOCKOKd OT JHAMETPd HOCHKA I'OPCJIKH

(6.11)

(6.12)

(6.13)

(6.14)

CEDTHdJHHEITZ 12000002A633E3D113AD425FB50002000002A6 |jEI|IGI B COOTBRETCTBHH C 33,[[&]‘]]‘[]5]1\'1 EapIIaHTDM
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa '
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1. HazoBuTe OTIHYHSI H OCOOEHHOCTH COKHIaTeIbHEIX YCTPOHCB M HarpeBaTelIeH.

2. Ormrmmre 0cOOeHHOCTH IIPOIIECCOB, ITPOHCXOAMIINX BHYTPH COKHIaTeIIbHBIX YCTPOHCTR
PasTHYHBIX KOHCTPYKIIHI.

3. HazoBHTE cITOCOOBI CMEIIeHHS I'a3a ¢ BO3AYXOM H KIAaCCH(PHKAITHIO TOPEIOK.

4. OIMIIMTE KOHCTPYKIIHIO, IIPHHIIIT JEHCTBHSL, ITPOL[ECCHI TOPEHISL, JOCTOHMHCTBA M HEOCTATKH
TH( (P Y3HOHHBIX TOPETIOK.

5. OrmuImmTe KOHCTPYKI[HIO, IIPHHIIIT AeHCTBH S, MEXaHH3M IIPOoIlecca TOPEHHS, JOCTOHHCTBA H
HEJIOCTATKH aTMOC(EPHBIX TOPEIOK.

0. OImMIIMTE YCTPOHCTBO HHKEKI[HOHHBIX TOPENIOK PAa3IIMYHOr 0 Ha3HAYEHI, MEXAHII3M IIpoIlecca
TOPEHHS, JOCTOMHCTBA H HEJOCTATKH.

7. OIMIMTE KOHCTPYKIIHIO TOPEJIOK € IIPHHYAHTEIBHOH IT0gauel BO3AYXaA.

2.7. IIpakTu4ueckoe sansarue No 7

Tema n/3: PacueT KOHCTPYKTHBHBIX ITapaMETPOB ITHIIIEBAPOYHOT O KOTJIa
Ieab: H3yuYeHIE Ha3HAUeHHS, KOHCTPYKIHSA H IIPHHIMIIA IEHCTBHS ITHINEBApPOYHOIO KOTIIA,
OIpEeJICTIEHHEe TeOMETPHUECKHX PasMEPOB BApOYHOIO KOTIHA, pPacyeT TOMIIHHBL TEIUIOBOH H3OJISLIHH
armrapara; OIpelelIeHHE MAacC KOHCTPYKTHBHBIX 3IIEMEHTOB.
DopMHpYeMble KOMIIeTEHIIHH:
Kogn; DopMyIHPOBKa:
[IK-5 criocoOeH NMPHMEHSTH CIIEIHATH3HPOBAHHBIE H ITPO(ecCHOHAIbHEIE 3HAHHS,
B TOM YHCIIE HHHOBAI[HOHHEIE, B OOIACTH TEXHOJIOTHH ITPOH3BOACTBA
IIPOAYKTOB ITHTAHHS, OIpPeJelIITh HAIIpaBIEHHS Pa3BUTHSA TEXHOIOIHH
IIMIIEBBIX ITPOM3BOJCTB, ITOBBIIIEHHS KauecTBa M 0e30ITacHOCTH T'OTOBOIH

TTPOIYKITHH
IIK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHERIE PacueThl, OOOCHOBEIBATH M OCVYIIECTRIISTH
TeXHOIIOTHUEeCKHE KOMITOHOBKH, rogoop 000pYI0OBaHH S IS

ITPOH3BOACTBCHHBIX TEXHOJIOTHYCCEKILX J'II]HIIﬁ:, OCHOBHEIX H
BCITOMOI'aTSIIBHBIX HGMEI_[[EHI]I‘L B TOM HYHCISC C HCIIOIIB30BAHIICM

HH()OPMAIHOHHBIX TEXHOIOTHH

TEOPETHYUECKAA YACTh:

[TreBapoYHbIe KOTJIIBI ITPeAHAa3HAUYEHB] I IIPHTOTOBJIEHHS IIEPBEIX OO, KaIll, BApKH OBOIIEH,
KHIITYeHHS MOJIOKa H T.JI. B TeXHOJOTHUYECKHX JKHIKOCTSX (BOJa, MOIOKO, OVIIbOH), SBIITIOIIHXCS
KOMITOHEHTAMH KYIHHapHOH NpoXyKIMH. HeszaBHCHMO OT croco0a JeHCTBHS BapOYHOIO armiapara,
IIpOIlecC BapKH OCHOBAH Ha ITPOXOJMINMX ITOJ JeHCTBHEM TEeIlIOTHI H BIarH (PH3HKO-XHMHYECKHX
IIpeBPaIleHHSIX BeIeCTB, BXOMMIHX B ITPOAYKT. Kpome Toro, nmpH Bapke OYIILOHOB HMEIOT MECTO
ITPOIIECCH] SKCTPar HPOBaHHA (HM3BJICYEHH ) IIMTATelIbHBIX BEIECTB H3 TBEPAOH (Pa3bl B KHAKYVIO.

—
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O
[IOKYMEHT MOAMWUCAH
ANEKTPOHHOW MOAMKUCHIO
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6
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Pruc. 7.1 - BHemHmi BHA ITHIIIEBAPOYHBIX KOTIIOB: a) MOJYIIHPOBAHHBIHN HeOITPOKHIBIBAOIIHIICST
KOTeJI, ) OIMPOKHIBIBAIOIIHIICSI HEMOAYIIHPOoBaHHbI KoTen KI13-60

B Hacrosmmee BpeMsS Ha IPEANPHATHSX OOIIECTBEHHOI'O IMMTAHHS  3KCIUIYAaTHPYIOTCS
IHMIIEBAPOYHEIE KOTIBI PAa3/IMYHBIX THIIOB, OTJIHYAIOMECS CIIocoOOM oOOOrpera, BMECTHMOCTBIO,
CITOCOOOM YCTAHOBKH, BHIAOM DHEPrOHOCHTEIISI M HEKOTOPHIMH JIPYTHMH IIpH3HakamMu. Ha pwuc.7/.1.
IPEJICTARIIEH BHEIIHMI BHJ HEKOTOPBIX MOJIETIEH COBPEMEHHBIX ITHINIEBAPOYHBIX KOTIIOB.

B 3aBucuMocTH OT crocoda oOorpepa pasiH4YarOT IMHINEBAPOYHBIE KOTIBI C KOCBEHHBIM H
HEITOCPEACTBEHHRIM 0O0OrpeBOM. HecMOTpss Ha TIPOCTOTY VYCTPOHCTBA, IMINEBAPOYHBIE KOTIEL C
HETIOCPEACTBEHHBIM OOOTPEBOM B HACTOMIIEE BPeMS IPAKTHUYECKH HE IIPHMEHSIOTCS. OTO CBS3aHO C
TaKHMH WX HeJocTaTkaMH, Kak HH3KHH KIIJ[, CIOXHOCTE PEryIHpOBKH TEIUIOBOTO PeXHMa,
IIPUTOpPaHHEM ITPOAYKTa U JAp. HarpeB NpoayKToB B KOTJIaX ¢ KOCBEHHBEIM OOOTIPEBOM ITPOHCXOJHUT C
IIOMOIIBIO ITAPOBOASHON PYOaIlIKH, KOTOopasd oOecIieyHBaeT OoOllee PaBHOMEPHBIH IIOABOJ TeIlla K
CTEHKAM BapOYHOH EMKOCTH, 4YTO CHIKAET BEPOSTHOCTh IIPHTOPaHHSA IIPOAYKTa M IIOBBIIIAET
IIPOH3BOAUTEIIFHOCTH

[Io crmoco®y YCTaHOBKH PasiMYarOT KOTIBI OIPOKHIBIBAIOINHECS, HEOIIPOKHIBIBAIOIIHECS H CO
ChEMHOH BapOYHOH €EMKOCTHIO. OIPOKHABIBAIOIIHECS KOTIIBI HMEIOT 00bheM BapOYHOH €EMKOCTH He Oojlee
60 1M’ M 060pYIOBAHEl YCTPOICTBOM JUIS IIOBOPOTA BAPOUHOH EMKOCTH OTHOCHTENBHO T'OPH30HTAILH O
OCH BpallleHHs. JTO JelaceT X Oolee yIOOHBIMH IIPH BBEIIPY3KE TOTOBOH ITPOAYKIIMM H CaHHTApPHOM
OOCITYKIBaHHH.

[Io BMECTHMOCTH Ha IIPeAIPHATHSIX IMTAHHS B HACTOSINEe BPEMS HCIIONB3VIOTCS KOTJIBI
eMKocTbI0 OT 40 mo 250 mv®. B JIHHEHHBIH pSI OTEYECTBEHHBIX ITPOHM3BOAMTENECH BXONST KOTIIBI
emkocThio 40, 60, 100, 160 1 250 m°.

B 3aBHCHMOCTH OT J[JaBIIEHHS B BapOYHOM COCVIE PasiIH4aroT IMHINEBAPOYHBIE KOTIIBL,
paboTarolrie MpH aTMOC()epHOM JaBIIEHHH, H aBTOKIIABEI, PaOOTaIONHe ITPH MOBBIIIEHHOM JaBIICHHH
(aBTOKJIABEHI).

[lo reomeTpHyeckHM  IIapaMeTpaM ITHINEBApOYHBIE KOTJIBL  KIAaCCH(HIMPYIOTCS  Ha
HEMOJYIIHPOBaHHBIE, MOJAVIIHPOBAaHHBIE M KOTIHI IIOJ (PYHKIHOHAJIbHEIE €MKOCTH. BOJIBIIHHCTBO
IIPOM3BOAUTENIEH TEXHOIOTHYECKOTO OOOpPYAOBAHMS IS TIPEMIPHATHH IMTAHHSA ITPAKTHYECKI
IIOIHOCTBRIO IIEPEIITH Ha BBIIIYCK MOJYIHPOBAHHBIX IMHINEBAPOYHBIX KOTIOB, BXOMSIIHX B COCTaB
TEIUIOBBIX JIMHHH. MOIYyIHpOBaHHBIE H HEMOJYIHPOBAHHBIE KOTIBI HMEIOT IUIHHAPHYECKYIO (hOPMY
BapPOYHOH €MKOCTH, a KOTIIBI ITOJT (PYHKIIHOHAJIbHYIO EMKOCTh - ITPSMOYT OJIbHYIO.

[Io THITY SHEPrOHOCHTEIS OCHOBHAS MaccCa ITHINEBAPOYHBIX KOTJIOB OTHOCSTCS K 3JIEKTPHYECKIM.
Pexxe TpHMeHSIOT ra3oBbIE€ KOTIBI. KOTIEBI, pafoTaroliie Ha TBEPAOM TOIUIMBE, B HACTOMIIEE BpPEMS
IIPHUMEH SIFOTCS KparHeE PEIKO.

YCcrpolicTBO M NPHHIIMIT JeHCT BHSA

Hecmorpsas Ha Oomelioe pasHoOOpasHe ITHINEBAPOYHBIX KOTIIOB, BCE OHH HMEIOT CXOXVIO
KOHCTPVKIHIO M IIPHHINOI ASHCTBUA. MX VCTPOHCTBO PacCMOTPHM Ha IpHMeEpe OOOOIIEHHONH CXEMEI
AIEKTPHYECKOI0 IHIIEBAPOYHOro KoTna (pHc. 7.2).

Koren mpezncraBimsger coOOH CBapHYIO KOHCTPYKI[HIO, COCTOSIIYIO W3 I[IJIMHIPHYECKOTO
BapOYHOro cocyaa 1, mapoBOASHOH pyOalllkKH 2 B HIDKHEH YAaCTH KOTOPOH HaXOJMHTCS ITapOoreHeparop 3,
BHEIIHETO OrpPakacHUA 4, CII0S TEIUIOW3OIIIMH 5 M KPHIIKN 0. B 3aBHCHMOCTH OT EMKOCTH KOTJIA H €TI0
HasHAUEHHS KPBOIKH MOTIYT OBITH T€pMETHYHBIMH M HETePMETHYHBIMH. ['€pMETHUHBIMH KPBIIIIKAMIL
OCHAIIAIOTCSI KOTJIBI ¢ O0OBEMOM BapOYHOH eMKOCTH OT 160 aM3 M BEHIIIE, a TAaKKe€ B aBTOKIIABEI,
paboTarorie mpH H30EITOYHOM JABIIEHHH B BAPOYHOH €MKOCTH. TaKie KPBIIIKH HMEIOT OOIEe IIPOYHYIO
KOHCTPYKIIHIO M IUIOTHO IPHKHMAIOTCS K BApPOYHOH EMKOCTH C ITOMOINBIO PE3HHOBBIX ITPOKIIAOK H
CIIEIHAIBHOIO KperuieHnsa. Kpome Ttoro. OHHM OCHAINEHBEl KIAllaHOM-TYPOMHKOH IS ITOIEPKaHH g

| ACKYMEHT [1OANUCAH SHHS HRIHINKOB ITapa M3 BapOYHOI eMKOCTH. B
i L. C ;

, SNEKTPOHHOW NOOMUCKIO P P

ICeptndmkar - 12000002A633E3D113AD425FB50002000002A6 HOBHOM HCIIOJIIb3YIOT KOTJIBI C HEICPMCTHYTHBIMH
1Bnaneney. le6ayxoea TateaHa AnekcaHgpoeHa
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B maporeHeparope Haxomsarcs TOHBI 7 KOTHYECTBOM OT 3 10 9 B 3aBHCHMOCTH OT €MKOCTH H
MOIITHOCTH KoTna. Ilepex HavamoM paloThl 4Yepes 3aIHBOYHYIO BOPOHKY 8 IIPOHM3BOLSAT 3aIlOIHEHHE
IaporeHeparopa KHIITYeHOH HIM JHCTIIUIMPOBAHHOH BOXOH. IS KOHTPOJISL 3a YPOBHEM BOILI B
ITaporeHeEpaTOpe MMEETCS KpaH VPOBHSA 9 M JaTUMK 3allUTHEl OT «cyxoro xoma» 10..B maporeHeparope
oOpaszyeTcs rap, KOTOPEIH IIOCTYIIAET B ITAPOBOASHYIO pyOaIlKy. COoIpHKAcasCh ¢ XOIOAHBIMH CTEHKAMIL
BapOYHOI'O0 COCYJla OH KOHJIEHCHPYET, OTJaBas TeIUI0 M IIPeBpallasich B BOAY BHOBb CTEKAeT B
IaporeHeparop. Jaryuk «CyxXoro Xoaa» M KOpITYC IaporeHeparopa BKIIFOUEHEBI B SIIEKTPHYECK VIO I[ETIb.
[Ipu orojieHHH T3HOB BIMEKTPHYECKAS IIEIh MEKIY HaTUHMKOM H KOPITYCOM ITPEPBIBAETCS, YTO SIBIISETCS

CHTHAJIOM IS aBTOMAaTHYECKOr0 OTKIIFOUEHHS THHOB M BKIFOYEHHS CHTHAIBHOM JIAMITOYKH Ha TTaHEIH
IIPHOOPOB.
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Puc. 7.2 - CxXema 3IeKTpPHYECKOr0 IHINEBAPOYHOr0 KOTJIIa

CIMB KHJIKOCTH H3 BAapOYHOIO KOTJIA OCVYIIECTBISIETCS C ITOMOIIBIO CIHBHOIO KpaHa 11 c
PELIETKOH 12.

s obecrieueHHs Oe30ITaCHOCTH  PpadoThl  IHINEBAPOYHBIN KOTell OOOPYAVIOT JIBOHHBIM
IIPEeAOXPAaHHTEIBHEIM KIIallaHOM 13, COCTOSIIIMM M3 ITapOBOr0 H BaKYYMHOI'O KJIallaHOB. Korga gaBieHue
B pyOalllke JOCTHTaeT 3HaueHHs cBhime 0,5 x['c/cM’? mapoBoii KIallaH OTKPBIBAcTCS M HM3IIMIIKH ITapa
BRIXOJAT B arMoc(epy. BakyyMHBIH KjallaH OTKPBIBAe€TCS TOIZAA, KOTrJa IIPH OCTHIBAHHH KOTIIa B
pyOarke o0pa3yeTcs BaKyyM, YTO MOKET IIPHBECTH K ee Jie() OpMAI[HH.

ABTOMAaTHYECKOE PErVIIHPOBAHHE TEIJIOBOIO PeKMMa KOTIa ITPOH3BOMHTICS € ITOMOIIBIO
AIeKTpOKOHTaKTHOro MaHoMeTpa (OKM) 14. OH mMeeT TpH CTPEIKH - OOHY IIOJABHKHYIO H JBE
HelTOABIDKHEIE. [ToABIDKHAS CTPelIKa IIOCTOSHHO ITOKa3kIBaeT JaBIIEHIE IIapa B ITapOBOASHON pydalke. C
IIOMOIIBIO CIEIHAIILHOTO KIIIOYa HEIOIABHIKHEIE CTPENIKH YCTAaHABIMBAIOTCA Ha 3aJaHHOE BEPXHEE H
HIKHee JaBlieHHe. B 1porecce paboThl KOTIA ITPH JOCTHIKEHHMH BEPXHETO 3aJaHHOIO JaBIECHIS
IOJABHKHAS CTPENKa COBIIAJAeT C COOTBETCTBVIOINEH HEIOABHKHOM CTPEIKOH M 3aMbIKaeT
AIEKTPHYECKHE KOHTAKTHL. lIpH 3TOM KOTen IepekirodaeTcs Ha 1/6 cBoeH MOIIHOCTH. Korjga JaBieHHE
rmapa VIageT A0 3aJaHHOr0 MHHHMAJIBHOIO 3HAYEHHS, IIOJABHKHAS CTPElIKa COBIIAJET C HIDKHEMN
HETIOABIJKHOH CTPEIKOH H 3aMKHeT KOHTAaKTHI, Onarofgapsd KOTOPBIM KOTell IIEPEKITIOUHTCS Ha
MaKCHMAaJIbHVIO MOINHOCTE. Takmm oOpazoMm, padora KOTJa IOAJIePKHBAETCA B 3aJaHHOM TEILTIOBOM
pEKHME.

YrparneHHe paOoTOH KOTIa ITPOH3BOAUTCS C IIOMOIIBIO ITYIIbTa, HA KOTOPOM HaXOISTCS KHOITKI
WITYCK», «CTOI», CHTHAJILHEIE JIaMIIBI, TYMOJIEPEI UIS TMEPEKITIOUEHHS PeKHMOB H HEeKOTOPBIE APYTHE
OpraHbl VIIPaBJIEHHS B 3aBHCHMOCTH OT ITPOH3BOAMTENS. B COBpPEMEHHBIX IIHINEBAPOYHBIX KOTIAX

:| [OOKYMEHT NMOANMWACAH HO Ha (poHTaIbHOH (TlepeJHeH) ITOBEPXHOCTH
] SNEKTPOHHOW NOANUCHIO
|Ceprucnkar:  12000002A633E3D113AD425FB50002000002A6

Bnapened; lleBayxosa TaTsaHa AnekcaHapoBHa CTBYCTCAL HEl]’[pI]I‘vIEp:. KPYIIHCHINIH POCCHHCKIIH
1 {{q}*’BﬂH_[TGpITEXHI]I{ﬂ}} OCHAIIIAST CBOH KOTIIbI

|Aencentenen: ¢ 20.08.2021 ne 20.08.2022 "YaTOH METAJIMYECKOH ITOBEPXHOCTH, KOTOpas
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YCTAaHABIIMBACTCA B BAPOHUHVYIO CMKOCTE KOTJIa H IIO3BOJIACT ITPOH3BOJITE BAPKY Hd IIApy. (DHHCKAaS
Q)IIPME], «Metos» ITPOH3BOJHT KOMOHHI [POBAHHBIC  OIIPOKHMABIBAIOIIIHECH  KOTJIbBI, OCHAIIICHHBIC
CIICIHAJIBPHBIM MHKCCPOM C IIOMOIIIBIO KOTOPOI'o MOXHO IIPOH3BOJHTE IICPCMCHOIMBAHHE IIPOAYKTOB
HEITOCPEACTBCHHO B Eﬂpﬂlﬂ{ﬂﬁ EMKOCTH KaK IIPpH BAPKE TdK H IIOCJIC HEC. TakHe KOTIIBI }",I[GISHLI IS

IPHI OTOBJICHH A KﬂpTGd)EHLHGI‘G IFOPE, OBOIIHOI'O Pal'y, pPa3/IMYHBIX ACCCPTOB H T.4. (D}"HKL[HDHEIJ]LI{BIE
BO3MOXHOCTH TAKIHX KOTIIOB PACHINPAIOTCA CIIIC OOJIbIIIE IIPH HAJOTYHH CHCTCMBEBI 6LICTPID1'"ID OXJIa R JCHITA

Eﬂpﬂlﬂ{ﬂﬁ CMKOCTH 34 CUCT ITOJaYH B ITOIIOCTD HﬂpDED,I[HHGﬁ pYﬁElH.[IﬂI IIPOT OYHOIH XOJIOJHOH BOJIBI.

IITPAKTHYECKASA YACTD:
1. OnpefeneHie reOMeTPHUECKHX Pa3MePOB BAPOYHOT'0 KOTIIA

[{enmpb}0 KOHCTPYKTHBHOI'O pacyeTa SBJISETCS OIpelelIcHHe OCHOBHBEIX PasMEpOB armiapara B
COOTBETCTBHH C TEXHHYECKHM 3aJaHHEeM. BapouHbIe KOTJIBI SBILIOTCS aIdlapaTaMH IIEPHOLHYECKOr O
IEeHCTRHS, IIO3TOMY HX XapaKTEPH3YIOT EMKOCTBIO paboyeil KaMEPEl H OCHOBHBIE Pa3MepPhl OIPEHEIISIOT,
HCXOAd H3 3aJaHHOro oOO0beMa COMEPKHMMOro Korina. ClaeayeT VUHMTBIBATh TakXke >SProOHOMHYECKHE
TpeOoBaHus. /11 yamo0cTBa OOCIYKHBAHHSA OOINAs BRICOTA ITHIIEBAPOYHOIO KOoTla Hoqy DOMXKHA OBITH B
npegenax 900 + 1100 mm. PacueTHas cxXemMa BapOYHOrO KOTIA C 3IeKTpoodorpeBoM H300pakeHa Ha

PHCYHKE 7.3.

Locr
Onp

— 3
| IS

TR

- o —

PucyHok 7.3 - PacueTHas cxema BapOYHOI'O KOTIIA C MEKTPHUECKHM 000IPEBOM:

Dyp — mHaMeTp KpbIKH, Dip = Du; Dosn — IHAMETP OONHIIOBKH, Dy — JHaMETP HapYyKHOIO
KoTna, D — JuaMeTp BapoOyHOro cocyma, Hos, — 00INas BeIcOTa armiapara, H — BBICOTAa BapOYHOIO
cocyaa; hxpy— BBICOTA BBIITYKIIOCTH KPBIIMIKH, /i — BBICOTA BOTHYTOCTH HIIM BBIITYKIIOCTH BApOYHOI'O
cocyaa, hy — BEPTHKAIIBHOE PACCTOSHHE MEXKIAY HAPYKHBIM H BHYTPEHHHM KOTJIaMH; a, — JJIMHA
nmaporeHeparopa (Ha cxXeMe He IIOKa3aHa), b, — INHPHHA IIaporeHepaTopa, M, — BEICOTAa IIApO-
reHeparopa; hen — YPOBEHB BOABI B IIAPOIEHEPATOPE, Ous—TONIIHHA TEIUIOBOH H3OISMIUH, Opy —

] NOKYMEHT NOANACAH KHBIM KOTJIOM, Hpoer — BBICOTA ITOCTaMeHTa, dm —

) SNEKTPOHHOW NMOAMACHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; le6ayxoea TateaHa AnekcaHgpoeHa
BHJIO, HMCIOT ITHIIMHAPHYCCKYIO Q)OPM}" H TIUIOCKOCE,

|Hevctautenen: ¢ 20.08.2021 no 20.08.2022 APAKTEPHU3VIOTCSA OHH JHaMETpPOM D)., BBICOTOH H
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BapOYHOI0 KOTJIA, BBICOTOH /; 3allOIHEHHS BapOYHOI'O COCYAA COJAEPKHMEBEIM, BBICOTOH BOTHYTOCTH
(BBIITYKIIOCTH) BapOo4YHOIro cocyaa A. IIpn BeIOOpe KOHCTPYKTHBHOH (POPMEI JHHINA CIIeAYeT YUYHTHIBATh
yn00CTBO pazbopa COMEPKMMOro KOTIIa Yepe3 CIIMBHOH KpaH, a TakXe YCIOBHS CTeKaHHS KOHJEHcara C
IHHII[A B IIAPOre€HEPATOp, TaK KaK KOHJEHCAT CO3MAcT JOIIOITHHTEIIEHOE TEPMHYECKOE COIIPOTHBIIEHHE
Teruionepegade. CrneayeT IIOMHHTE, YTO BAPOUYHBIE KOTIIBI MOXKHO ITPOEKTHPOBAaTh KaK CTAI[MOHAPHBIMIL
(pucyHok 1.1), Tak B ompokuabIBaroImuMIca. IIpn pabodyem o6beme V < 70 I MOKHO ITPOeKTHPOBAaTh

OITPOKHIGIBAFOITHICS KOTENI ¢ BBOTYKIIBIM JHHIIEM, ITPH OOBeMe V =70 n Ilerlecoo0pa3Hee BBIOHpPATh
CTAIlHOHAPHYIO KOHCTPYKI[HIO KOTJIa C BOTHYTEIM JHHII[EM.

PrcyHok 7.4 - KoH(pHTypaIlHsa BapOUYHBIX COCYIOB:
@ - C TNIOCKHM JHHIIEM, 6 - C BBITYKIIBIM JHHIIEM, € - C BOTHYTBIM JTHHIIEM

D, ) D, ) D, }
B e [ e N e
_rrﬁ_ J I n —‘—[—
- :t':t:; :-':::t.:.‘
|
Y | '
Y 1 q = — - BN
aq ! J §

13 KOHCTPYKTHBHBIX H  3KCIUIYATAIIHOHHBIX Gﬂﬂﬁpﬂ}I{EHI]ﬁ IIPHHHMACM  COOTHOHIICHHC

H
K = 3 =03+ 12, mpuyem uyeM GomIbIle OOBEM COMEPKHMOIO KOTHA, TEM MeHBINE JOKEH OBITh
h
ko3 rarreHT K 1 oTHOImeHHe K, = o =0,05=0.1.
OO0BeM BapOYHOI'0 COCY/Ia PaBEH:
Vv
V, =— (7.1)
»

rae V — 06beM coIepKHMOr0 BAPOYHOT'O KOTIIa, M™;
@ — Ko3(ppHImeHT 3anmonHeHHd BapoyHoro kotna (¢ = 0,8 —0,9);

JlmaMeTp BapOYHOIO COCY/la MOKHO OITPEAETIHTD 110 (DOpMYyIaM, IIPHBEAEHHBIM B TaOmmIe 1.1

PaccunTaHHEIN JHAMETP BApOYHOI'O COCYAa OKPYIIISIOT IO CTaHIapTHOH BenHuHHEL ['OCT 9617-
76 MpeaycMaTpHBAeT P BHYTPEHHHX HOMHHAIBHBIX JHAMeTpoB: D, = 200, 250, 300, 350, 400, (450),
500, (550), 600, (650), 700, (750), 800, (850), 900, (950), 1000, 1100, 1200, (1300), 1400, (1500) nm.
JIMaMeTpsl, 3aKIIOYEeHHBIE B CKOOKH, PEKOMEHAYETCS IMPHMEHSITh TOIBKO JI pyOalleK ariapaTrosB, T.c.
st Dy, JlnaMeTp HapyKHOI'O KOTIIA OIPEENSIEM KOHCTPYKTHBHO:
Dy =D;+ (50 +100), v

Tabmna 7.1 — @opMyIIBl IJ1S OIIPEACIIEHH S Pa3sMEPOB BAPOUYHOI'0 COCYaa

QopMmyIia IS OIpeaelIeHH
(Dopma JHHITA aHaMeTpa s BapOYHOIO COCYa, | BBICOTEI H; 3aIIOTHEHHSI BAPOYHOI'O
M cocyna, M
V.
D_ = / = (1.2) _ |
[Imockas < 3l H; = oKD: (1.5)
NOKYMEHT NOANMCAH

SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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vV |
D = : (1.3) K
BhImmyKias ° 5 E-[I{+£J H, @[K?']Dg (1.6)
4 2
V .
.D _ 8 (1*4) K
Boruyras T K—ﬁj H, = ‘P[KJF_I]DS (1.7)
4 2 2

BrIcoTa BBITYKIOCTH (BOTHYTOCTH) BapOYHOTO COCcyaa s paBHa:
.‘L.!', — D.s K !

BricoTa BAPOTHOI'O COCY 4.

H= D: K,
TommHy CTeHOK BapOYHOIO COCYJa, HAPYKHOIO KOTJIa H KPBIIKH Ocm,
HEP KaBEIOLIEH CTaIH, MOKHO ITPHHATH OAHHAKOBOH H PacCUHTATh ITO (DOPMYIIE:

P-D

+

oM

- 255911??' @,_P

3

M

(7.2)

(7.3)
BRITTOITHEHHBIX H3

(7.4)

rae P — pacuetHoe (pabouee) mariIeHHe, PaBHOE 3aJaHHOMY JaBJIEHHIO B ITApOBOH pyOallke,

MlIIa:

D.— BHYTPEHHHI JTHAMETP BAPOYHOI'O COCYAA, M,
0 5on— HOMHHAJIIBHOE JOITYCTHMOE HallpspkeHHe, MlIa.
7 — Ko3(pHIeHT, YUHTHIBAOIHI KiIacc armapata (TipH oborpese mapoM i = (0,9);
@' — KO3(P(HIMEHT IMPOYHOCTH CBAPHOIO IIBa; (Tadmuiia 7.3)
C — TIompaBKa Ha KOPPO3HIO H OKPYIJIeHHE TOIMI[HHEL Ocn IO CTAaHAAPTHOH TONIIHHBI JIHCTA,
MM. J[JIs1 IErHPOBAHHBIX CTAJIEH ITPHHHMAIOT CKOPOCTh KOPPO3HH He Ooree
C-=0,]1 mvw/rog. HopMaTHBHBIH CPOK SKCITTyaTaI[HH TEITIOOOMEHHBIX aIlIapaToB
N =8 — 10 nter. Ilomnpaeka Ha xopposmro C = N- C-..

[ IpuMeyanHe: TOMIIMHEBI JIMCTOB CTAIM CIeAYET BEIOHpaTh H3 psaaa: 0.5; 0,55, 0,6; 0,65; 0,7, 0,75,
0.8; 0,9; 1,0; 1,2; 1,3; 1.4; 1,5; 1,6; 1,7; 1.8; 2.,0; 2,2; 2.5; 2.8; 3.0; 3.2; 3,5; 3.8; 4,0; 4,2;: 4,5; 4,8; 5,0

(I'OCT 19904-74).

Tabmna 7.2 — HopMaTHBHO JOITYCKAaeMBbIE HAIIPSDKEHHS IS CTaJIEH B 3aBHCHMOCTH OT

TEMIIEPATYPEI
PacueTHEIE 16TC
TEMIIEPATYPEI 09T2C 12XH 15XM XI8HI10T
CTeHKH, "C
20 167 144 152 143
100 156 143 150 132
200 145 142 149 122

Tabmma 7.3 — 3HayeHHe KO3 (HIHEHTa IIPOYHOCTH () CBAPHBIX IIBOB JJISI CTAJIbHBIX COCYZOB

THII cBapHOr O Buj capku
COEJTHHEHHS PyuHas ABTOMAaTHYECKAS
CTBIKOBOH N oc 0.8
.; AOKYMEHT NOAMNUCAH ’
] SNEKTPOHHOW MOAMMUCHLIO
CepTudpmkar: " 12000002A633E3D113AD425FB50002000002A6 1.0
Bnageneu: Lebayxoea TaTeAHa AnekcaHgpoBHa ’

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Il ompezeIeHHs KOHCTPYKTHBHBIX pa3sMepOB ITaporeHepaTopa IIPHHHMAaeM KOJIMYECTBO BOJIHI,
3aJIMBaeMOH B ITapOreHepaTop:
W =" + 8 1 IJIs KOTJIOB BMECTHMOCTEIO 10 100 IHTPOE;
W=10 =14 1 g1 kormoB BMe cTHMOCTBIO OT 100 g0 250 nurpoB.
Jlna ymoGHoro pasMmenieHHsI TOHOB ITaporeHepaTop BBIIOTHSIOT B (OpME ITPAMOYTOIBHOIO

napapienenmiega. OObeM IaporeHeparopa MOKHO OIPEACIINTh IO (POpPMYyIIE: VH =a, - bﬁ ' hﬂ ,
[IaporeHeparop 3amnomHsroT BoAoH Ha 80% ero o6reMa, Torjga o0beM ImaporeHeparopa paBeH

V :W'10_3 3

., M
n 0.8 (7.5)

Hcxomsa w3 }*'CJIGEHﬁ SKCILIVATaIiii H  SKCIICPHMCHTAJIIBHBIX HCCHE,I[GEHHI]IUI: MOXHO
PEKOMEHJIOBATE CICAVIOIINE OTHOMICHIMA JJIHHBI, IIHPHHBI H BBICOTEI II4dPOI'CHEPATOPA. an:bn: hn =

|4

Fl

2,5

2:1:1,25. Torga mmpHHa nmaporeHeparopa OyaeT paBHa bﬂ =3 . IlonmyyeHHOE 3HAUEHHE OKPYIJISIOT

B OOJIBIIIYIO CTOPOHY JIO BEIMYMHEI KpaTHOH 10 MM.
To/mIHY CTeHOK ITaporeHepaTopa MPHHIMAIOT 0, = O + 0,8...1,0 mm.
[Tocre onpeieneHHs OCHOBHBIX Pa3MEPOB allllapaTa BEOIOIHSIOT IO 3CKH3HYIO KOMITOHOBKY.
2. PacyeT TOMIMHEI TEIUIOBOH H3OIISIIHH arrapara

TernmoBass M30JIIMS aIldlapaToB JOJDKHA oOnIafark JOCTATOYHOH MEXAaHHYeCKOH ITPOYHOCTBIO,
IIPOTHBOCTOSTH BBICOKHM TeMIlepaTypaM, HMETh HH3KYIO TEIUIOIPOBOJHOCTL, TEIUIOEMKOCTh H
THIPOCKOITHYHOCTE. Oco00e BHHMaHHE YIEISIeTCs BEIOOPY TeIUIOBOH H3OJISIIIHH B CHIPBIX ITOMEINEHHSIX.
B 3THX YCIOBHSX CYIIECTBYET OMACHOCTh HACHIIIEHHS H3OISLHH BJIArOH, BCIEACTBHE YErO CHHKAKOTCS
ee TEIUIOM3OJII[HOHHBIE CBOICTBA. HekoTOphle BHABI TEIUIOH3O/IMOHHBIX MAaTepHAIOB H HX
TeruTo()H3HYEeCKHE CBOMCTRA JaHBI B ITIPHIOKEHHH.

TOMIMHY TEIIOBOH H3OISAIHH OIPEACIIIIOT H3 PaBEHCTBA YAEIBHBIX TEIUIOBBIX ITOTOKOB YEPE3
CIIOH M3OIISIIMH H OT IIOBEPXHOCTH H3OJISIIHH, TIOKPHITOH OOIHIIOBKOH, B OKPYKAIOIIVIO Cpeay. IIpH 3ToM
TEPMHYECKHM COITPOTHBIEHHEM CTEHKH CTAJIbHOH OOIHIIOBKH ITpeHeOperaroT BBHAY €€ MallOH TOJIIIHHBI
H BBICOKOT O KO3(P(pHITHEHTa TEIUIONMPOBOIHOCTH.

Torna:

A
q = ;3 (f: — 1o, ):“aﬁﬂ(f;ﬂ _ra) (7.6)

iz
Te Ay — KO3(HIIHEHT TeIUIONPOBOJHOCTH MaTepHana H3omaui, BTr/(m-K). CrnegyeT MOMHHTE,
yTO KO3()(PHIIHEHT TEIUIOIMPOBOJIHOCTH A 3aBHCHT OT CpeJHeil TeMIlepaTyphl B CIIOe TEIIOBOIH H3OIISIHH

tr =0,5- (r;‘j +tF ) (7.7)

obn
K
[, — TemmepaTypa HapyXHOro koTna, °C; TeMIepaTypy HapyXHOIO KOTIIA CUHTAIOT PaBHOIL
H —
TeMIlepaType rpetoreromapa [, =1, .

K
Iﬂﬁﬂ — TEMIICEPATYPA ITOBEPXHOCTH OOIIHI[OBKH KOTIIA4, DC; ITO CAHHTAPHO-THITHCHHYCCKHM HOPMdM

TeMIIEpaTypa IIOBEPXHOCTH OOIMIIOBKH He JOJIKHA IIPeBBIIIATE 55 “C. OOBIYHO IIpHHUMAIOT 45 + 35 °C
Qo6r— KO3((QHIIMEHT TEIUIOOTAA4YH OT IOBEPXHOCTH OOIHIIOBKH KOTJIAa B OKPYKAIOIYIO CPELNY,

Br/(m*K).
[Tneofnazorar  ReDaxkeHWe (7 6) onnenenwM TONIHHY TeIUIOBOH H3OJIIIHH  amliapara IIO
| NOKYMEHT MOAOnMUCcCAH
| SNEKTPOHHOW NOANMUCHIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 (Ix g% )
Bnapeneu; llle6ayxoea TaTbAHa AnekcaHgpoBHa H obrn

(I-K L )'*‘ (7*8)
Nencreutened: ¢ 20.08.2021 no 20.08.2022 '\ obn 8
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,HJIH aldlapaTOB I_[IIJ]IIH,I[I)HT-IECI{Gﬁ (bﬂphIBI: YCTAHOBIICHHBIX B 3dKPBITBIX IIOMCIICHIIAX, C
GﬁHIH_[ﬂEHﬂIvﬂI: OKpPalOI€HHBIMH SMAJICBBIMH KPdCKAaMH CBCTJIBIX TOHOB, I{DB(b(bI]l[HEHT TCSILNTOOT JAYI (Xof C
ITOBEPXHOCTH OOIHMI[OBOK KOTJIa MOKHO OITPEACIIHTE IIO (f[JGpI\I}"HEZ

a.,. =974+0,07-(¢t, —t,). B_”;{ (7.9)

2

-

M
HaiigeHHYIO TONNMHY H3OILIIHMH 0y; OKPYITISIOT IO CTaHJapTHOM BEIHYHHBI KpaTHOH 5 MM, a
3aTEM PACCUHTHIBAIOT JEHCTBHTEILHYIO TEMIIEPATYPY Ha ITIOBEPXHOCTH OOJIHIIOBKH.

3. OnpefieleHHE MacC KOHCTPYKTHBHBIX 3IIEMEHTOB

B HecTaiioHapHOM pe’KHMe 4YacTh TEIUIOBOH SHEPrHH PAacXOAYeTcsS Ha HarpeB KOHCTPYKIIHI
KOTJIa, B TOM Y CJI€ BAPOYHOI'O H HAPYKHOI' O KOTJIOB, ITapOoreHepaTopa, KPBIIIKH, OOJIHI[OBOK, TPYyOUaThIX
AIeKTPOHATrpeBaTelei, TeIUIOBOH H3OJIIHH. [[elbl0 JaHHOIO pacyeTa SBILIETCS OIpelelIeHHe Mace
KOHCTPYKTHBHBIX 3JIEMEHTOB.

Macchl 311eMeHTOB KOHCTPYKIIHH MOKHO OITPeJeIHTh IT0 (popMyIe:

G, =F -0,-p, , ke (7.10)

rae: F; — IUIOMagb 3IeMEHTA KOHCTPYKIHH, M,
Oi — TONIIHHA CTEHOK 3JIeMeHTa KOHCTPYKIIHH, M,
pi — TUIOTHOCTDh MaTepHala, KI/M°;, INIOTHOCTD CTAIIH pen = 7900 Kr/m’
[Imomaae MOBEPXHOCTH BAPOUHOI'O COCYA C YUETOM BBIITYKIOCTH MIIH BOTHYTOCTH JHHUIIA PaBHA.

7D’ D’
F =aD -H+—+7mh’=x| D, -H+—+h" | (7.11)
4 4
HJIGI_T_[ELI[L IIOBEPXHOCTH HAPYAHOI'O KOTJIA.
mD?
— I H
FH _?rDH - H A 4 anbn.‘. (7.12)
HHGH.[ELI[L IIOBEPXHOCTH KPBIIIKH C YHETOM BBEIHIYEKIIOCTH.
DE
Fh‘_ﬂ - ;p + hﬁ?p . Dx_r:r — DH (713)

BBICOTY BBIITYKIIOCTH KPBIIIKH /iy CIIEYET IIPHHUMATh KOHCTPYKTHBHO, h@. ~h

TomIHa CTeHOK BapOYHOr 0o, HapyKHOI'O KOTJIOB M KPBIIIKH MOXKET OBITH ITPHHSITA OJHHAKOBOI
U1 BceX A1IeMeHTOoB 1o (popmyiie (7.10), TONIHA CTEHKH ITaporeHepaTopa  on = Ogn + 0.8...1,0 mm.
Macca DONOIHHUTEIBHBIX MeTANIMUYECKHX 3JIEMEHTOB apMaTyphl M KapKaca KOTlIa COCTaBIISET
250% ot Maccel BapouHOro cocyaa. Macca nmocrameHnTa coctaBirsieT 400 % oT Macchl BAPpOYHOI'O COCYA.
[ [1momaas IMoBEPXHOCTH HAPYKHOH OOJIHIIOBKH:

Ft’i?z = ED{J&E(H + hH)'.- (7.14)

Dﬂf’i}z = DH + 2(§cm T 5@@1 +§u3) ; (7.15)

BepTHKaIEHOE pacCTOSHHE MEXIY HapyKHBIM H BHYTPEHHHM KOTJIaMH ITPHHIMAETCS H3
3CKH3HOH KOMITOHOBKH.

TommHy THCTOB OOITHIIOBKH IIPHHUMAIOT doa: = 0,5 + 0,7 MM.

[ 7101112 a6 TIOBEPXHOCTH IMaporeHepaTopa paBHa:

FH —Zbﬂ-hﬂ+aﬂ-hﬂ+aﬂ-bﬂﬁ (7.16)
OJOKYMEHT NMoanncAH
SNEKTPOHHOWM NOANUCHLIO h -
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 LT L s
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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h_ =h_ + 0,08

a, =a, +0,08"

FLIT

(7.17)

TIe hen — YPOBEHE BOJIBI B ITAPOrEHEPATOPE, M.
[Tmurta Kpermtces K (uaHuy mmmpuHOH 0,04 M, IIpHBapeHHOMY K IlaporeHepatopy. lImomagb

(praHIa:

ngﬂ = Em o aﬂ ' h’ﬁ‘ﬂ = aﬂﬂ ' hfm o ﬂﬂ ' h’ﬁ‘ﬂ . (7.18)

TompHa ITHTH U (IaHIla OgHHAKORAa H pPaBHA 0y = 0,010 M. OOGmmit o0beM IIIHTHL H (prIaHI[a ¢
YUETOM OTBEPCTHH I10]T KpelleKHbIe OONTHI H KOHIILI T OHOB paBeH:

V. _+V, = {Zam -h_—a h, —0,57[(d§n5 +diﬂm )J§ . (7.19)

Ful

T1e. ng— YHCI0 O0NTOB, ns= 10 nm 12 mryk.
Macca ogHoro kpernexHoro 6ojara M10x60.58 I'OCT 7805-70 ¢ rarikon H 1mandon cocTtarBiIseT 90

05T,
Maccy TOHOB pacCUHTHIBAIOT ITO (POPMYTIE:

>'G,=115-n,-G, , e (7.20)

rae 1,15 — xkoappHIHeHT, YUHTHIBAIOIHI MacCy JOIMOHHTEIIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB
T3OHa;
nm — KommdectBO TOHoB, 1mr. M3 yCIoBHS pPeryimMpoBaHHS MOIIHOCTH B COOTHOINEHHH O:1

IIPHHHUMAIOT KOIHYECTBO 1y = 3 A KOTIOB V < 70 11 ¥ nyy = 6 1719 KOTIIOB =70 .
Gm —Macca aKTHBHOH YacTH ogHoro TOHa, xr

Gm = 7T *L.:: * [dm *5m ‘ pcm T 0525 * pmn * (dm _2*51?:)2] , Ké (7.21)

rne: L,— JIHHA akTHBHOH 4YacTH 1TO5OHa, M;

dy— quamMeTp TpyOKH TOHa, M, IpHHUMAIOT H3 CTaHgapTHOro psaga: 8, 9.5, 10, 12,5, 13;
16 v

Om — TONIIIHA CTEHKH TPYOKH, M, IIPHHUMAIOT Jr = (1,0+1,5) 10~ M,

Pem , Puan — COOTBETCTBEHHO IUIOTHOCTH MartepHana Tpyokn TOHa m HamomHHTens
(IlepHKIIa3a MM KBapLIEBOI'O IECKA),KI/M’; ITIOTHOCTD CTAIH pon = 7900 KT/M’, AIIOMHHHS pa = 2560
KT/M°, TATYHH p, = 8500 KT/M°, puan = 3050+3150 xr/m°.

JIIMHY aKTHBHOH dYacTH TOHa OpHEHTHPOBOYHO OIPEAEIISIOT H3 VYCIOBHH PallHOHAILHOIO
pasMELIEHH Harpeparelel B IlaporeHeparope. Jumamerp msruba tpyokn TOHa dis- OpHEHTHPOBOYHO
MOJKHO OITPEeJIENHTH I10 (popmMmyIIe

d_ =b-2-002-d, (7.22)

3z

TOrJa JUIHHA aKTHBHOH 4YacTH 1OHa paBHA 1, = 27d

CrnexyeT IMTOMHHTB, uto d,.. =7d,,
Maccy TerumoBOH H30ISIHH BEIYHCIISIOT 110 (POpPMYyTIE:

G, = E(H +h D2, - D p, . e (7.23)

Macca BapOYHOI'O KOTIIa paBHA G = sz

Tabmma 7.4 — UcXOoaHbIe TaHHBIE K pacueTy

Ne,B Homepa nmoaBapHaHTOB
apu | Ilapame ba HOABAP
aHT | TDBI | | l l |
[OKYMEHT NOANUCAH ) 7 8 9 | 10 | 11 12 | 13

B SNEKTPOHHOM NMOAMUCHIO
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6

Bnageneu; LlleBayxoea TaTesHa AneKkcaHapoBHa ) | 110 | 120 | 125 | 130 | 140 | 145 | 150
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2 P, xlla 140 145 150 130 133 137 | 143 | 135 | 128 | 147 | 139 | 144 | 149
te, °C 20 21 22 23 24 25 26 27 | 28 29 30 19 20
3 e
€00 3 6 7 8 9 10 11 12 13 14 15 11 10 9
°C
K
4 600 99 96 08 100 07 96 99 | 100 | 97 | 98 96 100 | 99
°C
5 Tp, MHH | 43 38 48 41 53 45 | 43 | 46 | 52 | 44 | 59 | 47 | 50

KﬂHTpﬂﬂthlE BOIIPOCHI K TCME 3aHATHH.
1. HasHaueHHe ITHIINEBAPOTHEIX KOTJIOB, HX OCHOBHBIC THIIBI.

2. KimaccHgukaiis mimneBapoyHbIX KOTIIOB.
3. YCTPOHCTBO M ITPHHINIT JeHCTBHS ITHIIIEBAPOYHBIX KOTJIOB.
4. Kak ocyIleCcTBIIETCSA aBTOMAaTHYECKOE PETYIIHPOBAHHE TEINIOBOIO PEXKHMa KOTIIA.

2.8. IIpakrnueckoe 3anarue Ne 8

Tema n/3: TeluroTexXHIYECKHE PACHCTEI ITHINEBAPOYHOI'O KOTJIA
HEJ]I:: H3YUCHHE PCAIIMOB pﬂﬁDTLI IHIIIEBAPOYHOI'O  KOTJId, H3YHYCHHC HpIII—[L[IITIIIElJ]LHDﬁ

BHEI{TPIHECI{Gﬁ CXEMEI, OIIPEACIICHHC I{GB(b(bI]l[HEHTa TCINIOIICPEAATH UCPE3 CTCHKY BAPOYHOI'O COCY/A.,
OIIPEACIICHHC SHCPICTHYCCKOI'O OaraHca dIlllapaTa B PCAIIMC pPa30I'pcBa O KHIICHHA, OIIPEACIICHHC

SHEPreTHYECKOro OaaHca armapaTra B pe’KHMe «THXOr0» KHITEHH.

DopMHpYeMbIe KOMIIETEHIIHH:
Koun; DopMyIHPOBKA:
[TK-3 criocoOeH MPHMEHSTH CIIEIHATH3HPOBAHHBIE H ITPO( eCCHOHAIIFHBIE 3HAHHSL,
B TOM 4YHCIIE HHHOBAI[HOHHEIE, B OOIACTH TEXHOJIOIHH ITPOH3BOACTBA
IIPOAYKTOB ITHTAHHS, OIPEAEISITh HAaITpaBICHISA pPa3sBUTHSA TEXHOIOIHH
IIMIIEBBIX ITPOHM3BOJCTB, IIOBBIIIEHHSI KauecTBa M 0e30IacHOCTH T'OTOBOH
TTPOTYKIHH
I1IK-6 CITOCOOEH ITPOBOIHTE IIPOEKTHERIE PACUEThl, OOOCHOBEIBATH H OCYILECTBIISATH
TEXHOIIOTHYECKHE KOMIIOHOBKH, rondop 000pYIOBaHI S 1S
ITPOH3BOACTBEHHBIX TEXHOIIOTHYECKIX TTHHHI, OCHOBHBIX 151
BCIIOMOTaTelIbHBIX TIIOMEIIEHII, B TOM UYHCJIE C HCIOIb30BaHHEM

HH()OPMAIHOHHBIX TEXHOIOTHH

TEOPETHYECKAA YACTD:
PasimyaroT Ba OCHOBHBIX peKiMa BapKH B JKUIKOCTSX ITPH aTMOC(EPHOM JTaBIIEHHH:

— Pexuim 1 - goBegeHHe COMEPKHMOrO BapOYHOI'O COCY/Ia IO KHITEHHSI Ha ITOIHOH MOIIHOCTH, a
3aTeM aBTOMAaTHYEeCKOe IIepeKIoUYeHHe Ha TIOHHKEHHYIO MOIIHOCTS (1/6 YacTh) IS IMPOIO/KEHH S BapKH
IIPOLIECCOM «THXOrO KHIIEHH ). DTOT PEKIM HCIIOIB3YETCS IIPH BapKe CYIIOB, OOPILEH H APYTHX ITEPBEIX
oo,

AOKYMEHT [TOAMMCAH OYHOI'0 cOCvyAa 0 KHIIEHHS IIPH MaKCHMAJIbHOH

| SNEKTPOHHOM NOANMUCHIO | .
1Cepricpukar: 12000002A633E3D113AD425FB50002000002A6 dPpHBaHHE IIPOHCXOAHT 34 CHET aKKyMY/IHPOBAHHOH

'Bnagenel;: ' lle6ayxosa TatbaHa AnekcaHaposHa SAHM HCITOIB3YETCA I BAPKH Kalll, KHIDTUCHHS
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HarpeBr ocyimecTBISeTcs OT KHIDINEH JKHAKOCTH BHYTPh IIPOAYKTa 3a CYET €ro
TEIUIOIPOBOJAHOCTH H 3aBHCHT OT TEIUIO(H3HYECKHX XapaKTePHCTHK KOHBEKTHBHOH cpelbl H CaMHX
MPOAYKTOB. TaK KaK OOIBIIMHCTBO IPOAYKTOB HMeeT HH3KHH KO3()(DHIHMEeHT TEIUIONPOBOJHOCTH, TO C
I[EJIBIO ITOBBIIIEHHS ITPOM3BOANUTEIILHOCTH H YMEHBINEHHS 5SHEpro3arpar Ilepel], BapKOH IIPOXYKTHI

ACIATCIIBHO H3MCIIBYATh.
OCHOBHBIE TEeXHOIIOTHYECKHE TpEﬁGEﬂHI[H: ITPEABABIIACMBIC K ITHINEBAPOYHBIM KOTJIaM, CBOJATCA

K ITOJIVHEHHIO BBICOKOKAYCCTBCHHOI'O I'OTOBOI'O IIPOAYKT A € MAaKCHMAJIbHBIM COXPAHCHHCM ITHTATCIIBHBIX
BEIIECTE IIPH MHHHMAIBHBIX 3dTPdTdaX BPEMCHH H HGTPE@HHEMDﬁ JHEPIHH, CHHMKCHIH TPYJI034TpPaT

OOCITYKHBAIOIIETO IIEPCOHAJIA H 00eCcIrieyeHHH Oe30ITacCHOH PadOTHI.
Koren MoxeT OBITh BKIIIOUEH B ceTh ¢ HamnpskeHHeM 3N~380 BonbT H 3~220 BombT (PHCYHOK

8.1). Jlmg mnomydyeHHS CHIBHOIO HarpeBa IIpH HaIlpsbkeHHH ceTH 3N~380 BOIbT HarpeBaTelH
COEeIHHSIIOTCSI B 3Be3ly, cl1a0oro Harpepa - ITOCIeOBAaTEIIbHO ITPHCOSAHHSIOTCSI K CETH MeKAY (Pa30BEIM
C u HyIeBBIM N ITpoBOAAMH. J[JIS ITOMYYEHHS CHIIBHOI'O HarpeBa IIPH HalpsDKeHHH ceTH 3~220 BOJBT
HarpeBaTeIM COSAUHSIOTCS B TPEYIOIBHHUK, ClIad0Oro HarpeBa - IIOCIEMOBATEIIBHO MEXIY JIBYMS
(pa30BBIMH ITpOBOAaMH. [IpH BKIIIOUeHHH NepekmouaTeld [Ik B romoxenue 1 (HammpskeHHe ceTH 3N~380
BOJIBT) TOK ITPOXOIHT IO IEPBHYHOH OOMOTKe TpaHc(popmaropa Tp, IIPH 3TOM 3aropaeTcs CHIHaJIbHas
namria JI1, cHrHaIH3HpyroIas O BKIIFOUEHHH IETH VIIPaBJIEHU S KOTla B CeTh. [IpH HOpMAaIbHOM YPOBHE
BOAGI B ITAPOrE€HEPATOPE IIENh MEKIY BIEKTPOAOM O H KOPITYCOM 3aMKHYyTa, Iamria JI2 He ropHT, T.e.
CO3ZlaHBl YCIIOBHA I BKIroueHHS pene Pl u P2. YUepes pasMbeIKarolui KOHTAKT P2 TOK IPOXOIUT 110
obmMmoTKe pene Pl, B pesynpTrare yero oOMOTKaA KaTVIIKH MarHHUTHOro mmyckarend 111 BKIrodaeTcs depes
pasMBIKArOIMH KOHTAKT P1. KoHTaKThl MarHUTHOr O Iryckarteis I11 BKIFOYaroT 3JIeKTpoBOMOHAarpeBaTeIi
HO51, H32 u H33 Ha cHIIBHBEIN Harpes, IIpH 3ToM ITpoBoga A, B u C yepe3 COOTBETCTBYIOIIHE KOHTAKTEI
MarHuTHOro Iyckaremnd II1 coegMHSIOTCS ¢ BepXHHMH KileMMaMH Harpepareinen HO1, H32 u HO3.
HriokHss kineMMa 3nekTpoHarpepateid HO2 yepes kinemmy N1, pasMBIKarOIIHH KOHTaKT 112 1 ximemmy N3
IIPHCOETMHAETCA K HIKHIM KIIeMMaM 3JIeKTpoHarpepareneil H21 u HD3, coefMHEHHBIX OJHH ¢ IPYTHM
IepeMBIYKOH. TaknM o0pa3zoM, TPH HarpeBaTells BKIFOUEHEI B 3BE3Y M KaKIBIH H3 HIX HAXOIHTCS IO
HaIpsKeHHeM 220 BONIBT, T.€. OCVYILECTBIISETCS CHIILHBIH HaI'PEB.

JV~ THIE

e I ¢

IR

|. "_.l .'. ..|:'Ir:_rl__-i'.. . -:" rfel rll.-l.l.

NOKYMEHT NnoanncaH Wl Cemu

SNEKTPOHHOM NoanucChbIio B
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHopoBHa

151 CXEMEI ITHITIEBAPOUYHOI'O KOTIJIA.
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I11, II2 —marHurHeie myckarei, P1, P2 — pene nmpomexyrounsie, DKM — 3eKTPOKOHTaAKTHBIIN
MaHoMrep; JI1, JI2 — mamaiel curHamsHele, HO1-H32 — anexrponarpesarenn tpyoyarsie; 11p — rmaBkui
IpeJOXPaHNT ek, I1k — Iepekimoyarens peXuMoB paboThl;, Tp — TpaHcpopMaTOp; 3 - BIEKTPO/I

Ilocrne Toro xak MaBJIEHHE Tapa B ITAPOBOJSHON pyOallkKe KOTIa JOCTHTAeT 3aJaHHOIO IIpPEJea,
3aMBIKAFOIHMH KOHTAKT 3IEKTPOKOHTAKTHOro MaHoMeTpa DKM 3aMKHeT H BKIIFOUHT OOMOTKY pene P2.
IlocnegHee cpaboTaeT M CBOMMH PasMBIKAIOIMMH KOHTakTaMi P2 orkmrounT oOMOTKY pene Pl, a
3aMBIKAIOIMM KOHTakToM P2 1moaroroBuT K padoTe Iielb MarHMTHoro myckarens I[I2, koropas
BKIIFOUHTCS IIOCIIE TOTO, KaK OTKIIFOYMTCS KaTYIIKa MarHHTHOro Ityckarens 1I1 M 3aMKHeTCS ee
pasMbeIKaronn KOHTakT II1. Ilocne BREIKIROUEeHHMS MarHHMTHOrO Iryckarensd II1 BxmroueHms 112 TOK 1Mo
npoeoay C 4yepes s3aMmeIKaromi KoOHTakT [12, xnemmy Cl, Harpeparenn HDO3 u HOI1, xnemmy Al,
KOHTakT 112, ximemmy B2, HarpeBatenms HDO2, xnemmy N1 u xoHTakT 112 mmoctyrur Ha mmpoBog N CETH.
TaxuM o0paszoM, BCce TPH HarpeBarellsd OKaKyTcs COeHHEHHBIMH ITOCIEIOBATEIIFHO MEXKIY ITpoBogaMi C
1 N.

Ecii KoTen BKIIFOYEH B CETh C HAMMPSDKEHHUEM 3~220 BOJIBT, TO IEPEMBIYKH HAa KIIEMMHBIX ITAHETISIX
KJI1 n KJI2 yCcTaHaBIMBarOTCS TaK, YTO JIMHHS A COeQHHSETCHA ¢ JIHHHeH N, a xinemMmbl Al, N3, N2
COETHHSIOTCS COOTBETCTBEHHO ¢ KileMMmaMu B2, Bl u Cl. IIpH BKIrOUeHHH MarHHTHOrO ITyckarens 111
(CHIILHBIH HarpeB) MpoBOJA A IIpHcoedHHSeTcd uepe3 KOHTakT II1 m xmemmy Al K BepXHeH KiIeMMe
siieKTpoHarperarenss HO1 u yepes niepeMeiuky Al-B2 K BepxXHen KiIeMMe 3NeKTpoHarpeareins H32.
IIpoBox B uepes xkoHTakT 111, kmemmy Bl, nmepemeiuky Bl-N3, ImpHCOeIHHSETCS K HIDKHHM KIeMMaM
Harpeparenen H3O1 u HO3. Ilposox C yepes xkoHTakT I11, xnemmy Cl coeqHHSETCS ¢ BEpXHEH KIIEMMOH
aileKTpoHarpeBareils HO3, a yepes mepeMeiuky C1-N2, pasmbikaronmi KOHTakT 112 u xmemmy N1 - ¢
HIDKHEN KJIEMMOH 3JIeKTpoHarpeBareiis HDO2. B sToM ciydae 3lIeKTpOHArpeBaTelH COEJHHEHBI B
TPEYTOINBHHUKH KaKJIBIH M3 HIIX OKA3bIBACTCS ITOJ HaAIIpsKeHHeM 220 BOJIBT.

[TpH BRIKTIOUeHHH MAarHHTHOrO ITyckaTelsd 111 1 BKIFoUeHHH MarHHTHOTrO ITycKatelrd 112 (craosrii
HarpeB) TOK H3 npoBoga C depe3 KoHTAKT [12, xmemmy Cl, snekrpoHarpeBatenn H3O3 u HO1, kiemmy
Al, mepemeiuky Al-B2, snexrpoHarpepareis HO2, kimemmy N1, 3aMBIKArOIMMHA KOHTAKT 112, IepeMbIuKy
Ha mmaHexH Kl momagaer B mpoBox A. Takmm oOpasoM, IIpH ci1abOM HarpeBe SIEKTPOHAarpeBaTelH
COEJIHHEHEI ITOCIIEAOBATEIIFHO MEK Y ITpoBoaaMi A 1 C.

Ecimn nepexmovareneMm Ik 3amaH pexwmm II, To mocie OTKImoYeHHS KOHTAaKTOM Pl KaTyIIKH
MarHUTHOIO ITyckarens II1 oOTKmodaroTcst s3IeKTpoHarpeBarelld, a OOMOTKa KaTYIIKH MATrHHTHOTO
rmyckarend 112 He BKIrouaeTcs M, CIeM0BAaTENbHO, allllapaT He IIEPEXOAUT Ha PeKHM ci1adoro Harpesa.

Ecam jgaBiieHHe B ITApOBOASHON pPyOalllKe ITOHHU3HTCS O HIJKHEro TIIpefena, 3aMKHETCS
pasMBIKaronn KOHTAaKT DKM u Bxmrountca odMorka perne Pl. Pene Pl cpaGoraer, ero pasmMbeIKaroIimi
KOHTAakT Pl BKmrount oOMOTKY pene P2, a 3aMeIKaroIfid KOHTAkKT Pl IIOATOTOBHT IIEIh KaTYIIKH
MarHUTHOro myckarensd 111 K BKIIOUEHHIO. 3aMBIKAFOINHH KOHTAKT P2 BEIKIIFOUHT OOMOTKY ITYCKATEIIS
[I2, mocne d4ero pasMBIKArOIMMH KOHTAkT II2 BKIrOUMT MarHHUTHBIN ITyckarenb II1. B pesynwsTate
BJIEKTPOHAIPEBATENIN BKIIFOYATCS Ha CIWIPHBIH HarpeB, JaBJIcHHE B pyOalllKe HAYHET IIOBBIOIIATHCS IH
3aMBIKaroIii KOHTakT OKM pasoMkxHercs. OpHako pene Pl He OTKIFOUNMTCS, TaK KakK IIOCIIE
BBRIKJIFOUEHHS pene P2 OHO IOIYYHT ITHTAHHE YepPes3 PasMBIKAIOIHH KOHTAKT pene P2.

ITPAKTHYECKAA YACTb:
OmnpeaesieHne KoxpPUIHeHTA TeIIoNePeatid Yepes CTEeHKY Bapo1HOro cocyaa

[[enpro JaHHOrO pacyeTa SBIISETCSA ONpelelIeHHe CPeJHEro 3a IEPHOJ pa3orpeBa Ko3(pHI[HeHTa
TeIUIoNepelayl Yepe3 CTeHKY BapodHoro cocyzga. KosdduimeHr termronepenaun K OIPeAesrOT IO
YPaBHEHHIO aJHTHBHOCTH TEPMHYECKHX COITPOTHBIIEHHH:

-‘/- “1 o : — 1
NIOKYMEHT NOAMUCAH ' Bm 8.1)
SNEKTPOHHOW NOAMUCHIO ¢ i MEK :
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 2
Bnapgeneu: liebsyxoea TaTtkAHa ANeKcaHapoBHA IKH KOTIIA
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ng L 5:‘}:1 : 5?1::}: _R MEK
2 A A Bm (59

I CHl H K
I'Jc. ci;m — TOIIIHHA4 CTCHKI BapOYHOI'O COCY/I4d, M,

Oxax — TOTIIHHA KOTEIIFPHOH HAKHITH CO CTOPOHBI ITapOBOH pYyOaIIKH, M,

Ouwae = (0,5 +0,8) - 1073 m;

Acms Awax — COOTBETCTBEHHO KO3(D(HIEHTH TEIUIONPOBOJHOCTH CTaJbHOH CTEHKH H
KOTEeJIbHOH HaKMITH, U1 HepsKaBeIOINEeH CTamH Aq, = 17 + 28 Br/(M-K), I KOTEIbHOH HAKMITH Augre = 1,3
+ 3,1 Br/(M-K).

TepMHYeckoe COMPOTHBIIEHHE HAKHIIH CO CTOPOHBI COJAEeP KHMOIO KoTjaa (BOABI) MOXKHO He
VUHTBIBATh, T.K. BHYIPEHHSS IIOBEPXHOCTH BapOYHOIO COCYJa IIOJABEpraercs CHCTeMaTHYECKOMH
CAHHMTapHOH 00padoTKe.

Jlnsg ompeneneHusa kKosdduipieHTa TeIUIoNepeaadl HCIIONB3VIOT I'pado-aHATTHMTHYECKHIT MeTO.,
KOTOpPEII OCHOBAaH Ha TOM IIONOKEHHH, YTO IIPH YCTAaHOBHBIIEMCS TeIUIOBOM peKHMe CTeHKa He
aKKYMYIIHPYeT TeIUIO H INIOTHOCTh TEINIOBOI'O IMTOTOKA Yepe3 Hee eCTh BelIHUHHA ITOCTOSHHASL, T.€.

Bm
41 =4, =43 ZQQEH; > 5
J
A.
a1'm1225_!"&fcmZQE'AIEZK"&I@ ; BT (8.3)
i M

IIe. a;, &2 — COOTBETCTBEHHO KO3((HI[HEHTHI TEIUIOOTJAa4YH OT KOHJCHCHPVIOIIErocs Ilapa K
CTEHKE M OT CTEHKH K cofleparMoMy KoTia, Br/(m* K);

1

;'“:'
)3 5 p - TemionpoBoHocTs crenkit, Br/(v K);

Ati, Atem, At2 — pasHOCTH TeMIIEPATYP,

. Y
ml _ IH rr:m-.- (8.4)
VY Y
mcm T rcm 'tr:m (8.5)
__ 4" CPp
‘5‘32 T rcm 800 (8.6)
In - TEMIICPATYPad I'PCHOIICIO HACBIINCHHOI'O BOJIAHOI'O II4dp4d, °C. OHPE,I[EH_HETCH 110

3aJaHHOMY JaBIICHIIIO B HﬂpﬂEGﬁ pYﬁElI_T_II{E C TOYHOCTBIO IO JIECATBIX MHOIeH I'pagyCca MCTOIJ0M
HHTCPITOJLAITHIL,

t'em — TEMIIEPATYPA HAPYKHOH ITOBEPXHOCTH BAPOYHOI'0 cocvyaa, “C;

"
l.,, - TeMIlepaTypa BHYTPEHHelT IIOBEPXHOCTH BapOYHOro cocyxa, °C

cp
[ .5 — CPeI s 3a IIepHOJ pa3orpeBa TeMIlepaTypa ComepKHMoro koria, °C.

Creayer ITIOMHHTE, YTO
Aty + Atem + Atz = Atep (8.7)
rie At — CcpemHse Jorapu(gMHYecKas Pa3sHOCTh TeMIIepaTyp MeEXAY TPEIoNMM IapoM H
COIePKHMMBIM KOTIIA 3a IIEPHO/J] pa30orpera

A, —At, At — At

At =
cp Afﬁ Arﬁ \ (8.8)
In 2,3-1g
A4 AI.
AOKYMEHT NoarnncCAH 4 M
SNEKTPOHHOW NMOAMUCHIO
Ceptudpukar: —12000002A633E3D113AD425FB50002000002A6 ACHbIIAA Pa3sHOCTb TEMIICPATYP MCHEKAY I'PCIOIHM
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At, =t —t . At, =t,—t,, (8.9)

00 = M In 800

H K
los> Loy - TemmepaTypa BOIBI B HaUasle H B KOHIIE HarpeBa, °C.
Koa(pHirreHT TEIIo0TAaYH OT KOHAeHCHPYIOMIEr0Cs ITapa K CTEHKE PaBeH:

ro-p, A -10° Bm
v_-H, -Af m°K

Fil

oy = 2,044 (8.10)
I7le: I- — yJAelIbHas TelIoTa KOHAeHCAIHH IPerolero Mmapa, KJ[’K/KT;, ompeenseTcs 110 JaBJIeHHIO
IPEIOIIETO Mapa;
Prn — TIIOTHOCTD , KT/M;
Ann — KO3 HIeHT TermnorpoBogHocTH, B1/(M-K);
Vin — KHHEMATHUECKII KOs QHIMENT BA3KOCTH, M~/C TIEHKH KOHJleHcaTa (BOJbI) IIPH cpeHeit
TeMIlepaType ITIEHKH £y,

Irm :IH _OTS'AII-} (8*11)

H; — BBICOTa KHIKOCTH B BAPOUHOM COCYIE, M.
Pacuer BemeM METOJOM IIOCIIENOBATEIIFHEIX IPHOIMKEHHH. 1 3Toro samaem Aty = 2 rpap,
BBIUHCISIEM  In; 1O Qopmyle (8.11) m ompenensgeM TeIlIO(H3HYECKHE XapaKTePHCTHKH IUISHKH
KOHJeHCATA pPnp, Anms, Var. 3aTEM BBIYHCIIEM a; IO (opMmyne (8.10) H ITIOTHOCTH TEIUIOBOIO IIOTOKA

q, =CZ1"AII*

3 coorHOmeHns (8.3) cueayer, 4YTO

é‘rc'm - A — 4 R , (8.12)

Torja coriracHo popmyne (8.7) At 2 = Arf:p — At 1 At cm

KGBd)(l)I]I[HEHT TCINIOOTAAYH a2 OT CTICHKI K COACPNIMOMY KOTIIA OIIPEACIIACEM JIA }*'CJIGEI[FI
CBOOOIHOIH TeIlJIOBOH KOHBEKIHH KHIKOCTH B 00beMe BApO4YHOI'O KOTJIA. KPHTEPHEIJ]LH'DE YPABHCHHE JJIA
OITHCBIBACMOI' O CJIYUAA HMCCT BH/I.

1
Nu =C'(GI"'PI‘y -E‘r=C'RH”-5‘ﬁ (14.13)
YncnoBele 3HaYeHHI koa(pduimpieHTa C H IOKa3aTelsd CTEIIEHH n BRIOHPAIOT B 3aBHCHMOCTH OT

PEHKHMA CBOOO/JHOH KOHBCEITITI ., KOT GpHﬁ OITPEACIIAOT ITO 3HAUCHHIO KPHICPH A Penes Ra — GI“ * PI‘

Ra C n
<1073 0,45 0
10°...5-10° 1,18 0,125
_5]{'}‘?0 2 0.54 0.25
>2 107 0.135 0,33
Omnpeaesroed TEMIIEPATYPOH IIPH HAXOXKIAEHHH KPHTEPHEB SBIISETCS CPEIHSSI TeMIlepaTypa

. 4" cp
IMOTPAHHYHOI'O CJIIOA COHACPAIMOIO KOTJId tm T 055 (‘tc‘:m +t5~g@ ) OTa TEMIICPATYPd MOZKCT OBITH

HaHeHa H3 COOTHOILEHH

[, =1, —AICP +0,5AIL (8.14)
NOKYMEHT NoanncAH
SNEKTPOHHOM MOAMMUCHIO tm HaxomuM f, A, v, Pr pma Bomsl (TaOmrma 2
|Ceptudpuikar: ;| 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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3
_P-g-di-A,
2
V
rje: f — ko3 dUIEHT 0GbeMHOT0 TeMITepaTypHOro pacrmpeHusy, K

g — YCKOPEHHE CIJIBL TSDKECTH, M/C”;
Pr —xpurepui [Ipanarns

Gr

; (8.15)

IIo 3HaueHHIO KpHTepHS Penesg Ra =Gr-Pr nmojoupacM KkKospdmmeHTsI C H n
KPHTEePHAIILHOTO YpaBHeHH S (8.13) u BerunciasgeM kpureprii Hyccenbra. ITonpaBka & B ypaBHeHHH (8.13)
VUHTEIBAET HalpaBJIeHHEe TEINIOBOIO ITOTOKA H PaCCUHTEIBAETCS IO (popMyTIe:

0.25
- Pr_,
t P ) (8.16)
rr:m
rae. Preco, Pron — Kpurepuil [TpaHATIIS, ONpefeleHHBIH COOTBETCTBEHHO IIPH TeEMIIEPATYPE
cp "
COACPARIMOI'O KOTJIAd Igg,;f] H TCMIICPATYPC CTCHKI rgm .
cp _ |
loy =1, — A, (8.17)
" . _ — 4¢P .
rf:m o tn Atl Atﬁ'm — ¥Yaoo + AIE-} (8.18)

[To HalijeHHOMY 3Ha4YeHHIO KpHTepHsa HyccembTa BRIYHCISIEM KO3((PHIMEHT TEIUIOOTJaYH OT
CTEHKH K COJIePKHMOMY KOTJIA:

0 Nu - A Bm |
T (8.19)
[ [IMOTHOCTE TEeIUIOBOI'O IOTOKAa PaBHaA
q, =, - AL, (8.20)

Tak Kak B IIEPBOM ]’[pHﬁJ]II}I{EHIIH 3HaueHHe At; ObUIO 3a1aHO ITPOH3BOJIBHO, PACCHHTAHHBIC
SHAUYCHHA ¢ H ¢2 3a94CTYIO HE COBIIAJAIOT. Ecmm PACXOEIACHHE MCHAY 3THMH BCIOTYHHAMH

A= 4 — 9 -100% (8.21)
q,

He TIIpeBblmNacT 3%, BBYHCIIIOT Ko3(pHIMEeHT Temonepedaun 1o dopmyne (8.1). Ecmm
OTKJIOHEHHE cOCTaBIsgeT Oomnee 3%, BEITIOIHIEM BTOPOE MTPHOIIIKEHHE.

Eciu B riepBoM IPHOIMKEHHH OBIIIO ITOTYYEHO 3HAYEHHE ¢ > ¢2, TO BO BTOPOM ITPHOIIMKCHHH
3ajtaeM A¢; MEHBIIIE, UEM B IIEPBOM IIPHOIIMKEHHH, HAIIPHMED

Aty = 1 rpag. M1 HaoG0poOT, €CIH B IEPBOM BapHAHTE IMOIYYEHO ¢; < ¢2, TO BO BTOPOM 3aJacM
Oomnblliee 3HAUEHHE Af;, HaIpuMep Aty = 3 rpaj.

Bo BTOpOM IpHOIMIKeHHH JIJISI BHOBb ITPHHSITOrO 3HAaYeHHT Af; TIOBTOPSEM pacyeT I10 (popMyIaM
(8.10) — (8.21). Ecnu pacxoxkaeHHe 3HaYeHHH ¢; H ¢2 BO BTOPOM NPHOIMKeHHH IpeBhIaeT 3%, TO I10
pe3yIbTaTaM JABYX ITIPHOIMKEHHI CTPOHM I'padHK 3aBHCHMOCTH ¢ = f{At;). [IpuMep nmocTpoeHns rpadHKa
II0Ka3aH Ha PHCYHKeE 8.1.

AoOcIcca TOYKH IlepeceyeHHs IpaHKoB ¢; = f(At;) u g2 = f(At;) Ha pHcyHKe 8.1 ompejemnser
IEeHCTBHTEIIPHOE 3HAYEHHE Pa3sHOCTH TeMIlepaTyp TIPEOMIero rnapa M CTEHKH BapodyHOro cocypaa. llo
HAHJeHHOMY 3HA4YeHHIO Af; CIIEYET BBIIOJIHHUTL PACUET B TPETHEM IPHOIIMKEHHH. ECIH pacXoXIeHHE
MEKIY HaHJIeHHBIMH 3HAaUeHHSIMH ¢; H g2 10 dopmyne (8.21) He mpeBBICHT 3 %, pe3yiabTaT MOJKHO
CUHTATh YIOBIECTBOPHTEIBFHEIM H ITO0 3HAYEHHSM KOA3()(HIIHEHTOB TEIUIOOTAAYH &; H &2 BBIMHCIIHTH

- |

] NOKYMEHT NOOMUCAH
SNEKTPOHHOWM MOAMUCHIO
Ceprucbukat:  12000002A633E3D113AD425FB50002000002A6
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kBT

qi

|
|
|
|
I -
'
\ 4 : >

At At/ At;, Tpan

PHC}"HGI{ 8.1 - 3aBHCHMOCTH IIJIOTHOCTH TEIUIOBOI'O ITOTOKA OT PAa3HOCTH TEMIICPATYP

3Has K, onpeaenseM MaKCHMAIbHOE KOJTHYECTBO TeIUIa, KOTOpOe MOKET OBITh IlepeflaHo OT ITapa
K COJepKHMOMY KOTJIa B peXKHMe pa3orpena:

-3
Qo =K-F, At -7, 107, &/Dic

DOHepreTHYecKHH OajlaHC almiapaTa B peXKHMe pa3orpeBa g0 KHIIEHHST

YPHBHEHHE SHEPI'€THHYECKOI'O OamnaHca BAaPOYHOI'O KOTJIda B PEAKIME Pa30I'PCBa 40 KHIICHIA HMECT

BHII.
Qsamp = Q1+ Q2+ Q3+ Q4+ Os+ Qs , /i (8.22)
I'JIE Q ; — Pacxo/ TCIllla Ha HAI'PEB COACPKHMOI'O KOTJId OT HadyaJILbHOH O KOHEeUYHOH TEMIICPATYPhBI,
Q;} — PaCcXxo[d TCIlJIa Ha HCITAPEHHE COACPAIMOI'O KOTJIA,
Qj‘ — PpaCxo[ TCIlJIa Hda HAI'PCB I{GHGTP}"KI_[Hﬁ KOTIJIA4,
Qs — TEIUIOINOTEPH HAPYKHBIMH ITOBEPXHOCTSMH OOIIMI[OBKH H KPBIIIIKH B OKPYKAFOIIYIO
Cpeny,

Qj — PpacxXo[d TCIUId Hd HAI'PEB BOALBI B IIAPOI'CHEPATOPCEC,
Q.f. — PacXxXoQ TCIUId Hd HCITAPEHHE TCITIJIOHOCHTCIIAL.
Tak kaKk H3 BcCeX ITHINEBBIX IIPOAYKTOB MaKCHMaJIb HOH }",[[EJIBHGﬁ eMKOCTBIO OOImagacT BOJAa,

KOJIMYCCTBO IIOJIC3HO HCIIOIIB3YCMOI'O TCILIA IIPH PACHUCTC BAPOYHBIX KOTJIOB OIIPCACIIAOT OJIA }"CJIGEIIﬁ
HaI'PEBAHHA H KHIPTUCHHA BOJBI.

IlonesHoe TCIUIO, PACXOAYEMOC Hd JOBEACHHC COACPAIIMOI'O KOTIIAa JO KITICHHA.

0 =G, c, '(I;mﬁ — 1o )= ible (8.23)

rae G, —Macca COACPAKHMOI'O BAPOYHOI'O KOTJIA, KT,

. cp
Ce — YIEIbHASA TEIUIOEMKOCTD HarpeBaeMoil AHAKOCTH IIpH [ .y , K/ (kT K);

K H
..o 1.5 - COOTBETCTBEHHO KOHEYHAS H HauaIbHas TeMIlepaTypa JKHIKOCTH, °C

Macca COACPRHMOI'O BAPOYHOI'O KOTJIA.
AOKYMEHT NoanmncAH

SNEKTPOHHOWM NOANUCHLIO r V " ,05 ,
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; LLebayxoea TateAHa AnekcaHapoBHa
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KomdecTtBO IICH&pI[EHIEﬁCH H3 KOTJIa AIJKOCTH B PCKIHME Hal'PCBa ITPHHHMACM PdBHBIM 0:5% oT

MACCEI COACPAIIMOI'O KOTJI4 Gs , T0rad
O, =AW, -1, K, (8.24)

rae AW — KOIm4eCcTBO IICHHPI[BH_[EﬁGH BIIAI'T, AWI — 0;00 SGE

K
ri — yIenbHas TeIUIoTa IapoodpazoBaHus IpH [, , KIK/KT,
O, =0,005G,_ -r,, &l
PHGKOI[ T€IlJIa Ha HaI'PCB KGHGTP}TCHHﬁ KOTJIa CKIIAJBIBACTCA H3 PACXOJOB TCIIIId Hda HAI'PCB
HAPYKHOTO H BHYTPEHHETO KOTIIOB, KPBIIIKH, ITaporeHepaTopa, TOHOB, 0OIHIIOBKH, TEIUIOBOIT H3OIAIIHI
H Ha HaI'PCB JOIIOJIIHHTCIIbHBIX KOHCTPYKTHBHBIX 3JICMCHTOB:

QE. — iGE -Ci(t;c _f:{) :
=1
0, =(12G, +G,)-c,, [t -t )+G, -c,, -(t* - 1" )+1ﬁzGKP e, [t — 1% J+

kp Cxp
—|-EGm C (f::_ —f;)ﬁ—lg(}ﬂm C . .(f;fﬂﬂ _f.:ﬁq )_|_ Gus C. _(Ix _ ) (8.25)

LiE Lis

rie Gu, Ge, Gip, Gny, G, Go6r, Gus — COOTBETCTBEHHO MAaCChl HAPYKHOI'O H BHYTPEHHETO KOTIIOB,
KPBIIIKH, IlaporeHepaTopa, TPyOdYaThIX »dJeKTpOHarpeBaTeleH, OOJHIIOBKH, H30ILIMH, Kr. Macca
IOIIOITHHTEIIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB cocTaBIIseT 20% OT Macchl HapyKHOrO KOTHa Giy,
KPBIIKH Gyp U OOTHIIOBKUH Gogin;

Comy, Cm, Cuz — COOTBETCTBEHHO CPEIHHE VIEIbHBIE TEIUIOEMKOCTH CTalH, TPyOYaThIX
sIeKTpOHarpeBareneii, TeIuloBOoH m3omsuH KJ[K/(kT-K), mIIg HepKaBelOIHMX cTaled co. = 0,472
kJ[x/(kr-K), ycpelHeHHas VaAelIbHas TeIDIOEMKOCTh TPyO4aToro »JeKTpOHarpeBaTelIs cm = 1,1
KkJ1x/(xT-K);

3HAYEHH S YAEIbHOH TEeIDIOEMKOCTH TEIJIOBOI H3OISIIHH BEIOHPAFOT M3 TaONHIEI IIPH CpeJHEH
TEMIIEPATYPE B CIIOE tep ;

K H
{,,1, - COOTBETCTBEHHO CpeIHEOObeMHAsI KOHEeUHAs H HayalbHasS TeMIIEpaTyphl HAPYKHOTO
K H
xorma, °C, L, =1 , I, =1

r
Afl = COOTBCTCTBCHHO KOHCYHAT H HAYUAIIEHAA TET&-ﬂTEpﬂT}”pBI EH}TPEPMEFG KOTIJIA, GC.
K K . H __ H
rﬁ T 0?5 ’ (rﬂ + rﬁﬂ{'} )-’*‘ rﬁ T rﬁﬂﬂ

K H
l D { «p - COOTBETCTBEHHO KOHEYHAS M HaYalbHasl TEMITEPATYPBI KPBIIIKH KOTTa, “C.
K H e
[, .1, - COOTBETCTBEHHO CpPeIHEOOBEMHAS KOHEYHAS H HavyalbHAas TeMITepaTyphl TEIIOBOiL

H3OJISIIIHH,

IH — rzip ; rzH r.ﬂ .

13 T

CpenHeoO0beMHYIO KOHEYHYIO TEMIIEPATYPY KPHIIIKH KOTIIa IIPHHHMAEM PaBHOH

r:;? — r;{{:r& o 5' . '7QC: HadallbHasda TEMIIEPATYpa f;p — fﬁ .

K H
I.;.ﬁﬂ: I,;.gﬂ - COOTECTCTBCHHO KOHCHYHAA H Ha'idJIbHdAd TCMIICPATYPEL OOJIHITOBKH BApPOHTHOI'O

] [IOKYMEHT MNOAOMNWCAH

SNEKTPOHHOW NOAMUCHLIO | Ko o
CepTudukar’ - 12000002A633E 3D 113AD425FB50002000002A6 'OHa MoxHO NpHHHMAaTh [, =500...550 C-..
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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Termomorepn HapyKHBIMH ITOBEPXHOCTSMH OOTHI[OBKH M KPBHIIIKH B OKPYKAIOIIYIO Cpexy
OIIPeAENSIOT 110 (POPMYIIE:

0,=>a? -Fli? 1) 1,107, xlxc (8.26)
i=1

rae; a® — cpeIHHMH 3a IepHOJ pa3orpeBa Ko3((PHIMEHT TeIUIOOTJaYH C IIOBEPXHOCTEH B
OKpy Karornyto cpeny, Br/(m°K);
P — cpeTHSAA 3a TIepHOJ, pa3orpeBa TeMIlepaTypa IMoBepXHOCTH, “C

2 =0,5-(¢5, +1 ).

obn
t? =0,5-(¢5 +1,)

Tp — BpeMs pa3orpesa, C.
T IMIHHAPHYECKHX OONHI[OBOK, OKPAIIEHHBIX SMAlISMH CBETIIBIX TOHOB, CITpaBe/IHBa

K c e
dopmymna (8.14), B xotopyro BMmecto [,5 IIOACTABILIIOT r,._:.ﬁ,z. JIIs. KPBIIIKH, H3TOTOBIIEHHOH U3

HEP KaBEIOIEH CTaJIH, HCIIOIB3YIOT () OpMYIIY:

a =537+006(t7 —1,), —=

(8.27)

PHGKD,I[ TCIUIA Ha HAI'PEB BOJALBIL B IIAPOI'CHEPATOPC.
o H
QS T G.:m | Cﬂ (rﬂ o rﬂﬂtﬂ' ) (828)
I'JIC GEH - KOJIMYECTBO BOJEL B ITAPOI CHEPATOPCE, KI',

G,=p,-a,-b -h, :)Tflrf'-):}ﬁ-li]_3 ;

C.s P.- COOTBETCTBEHHO VAeNbHAs TEIIOEMKOCTh M IUIOTHOCTh BOXBI IIPH CPEQHEN 3a
MIEPHOJ] HarpeBa TeMIIEpaType

_ H
£, = 0,5(, + 7,
PHCKG,I[ TSIUIA Ha IICHEIP'EHH'-E BOIBI B HﬂpGFEHﬁpﬂTﬂpﬁ:

Qﬁ — AWE o, Kﬂ.ﬂf{? (8.29)

rae AW> — KOmiecTBO HCIIApPHUBIIEHCS B ITApOreHepaTope BOABL, PAaBHOE KOIHYECTBY Ilapa B
ITapOBOH pyOaIlke, KT,
r2 — yAeIbHas TeIUIOoTa MapooOpa3oBaHHs IIPH TeMIlepaType Iapa f,, K J[K/KT.
KomyecTBO Imapa B IapoBoH pyOalllKe paBHO:

‘&WE :Vﬂ_ﬂ ‘pﬂ

e Vip — 06BbeM IapoBoil PyOaIku, M,
pn — TUIOTHOCTD ITapa IIPH 3aJaHHOM JABIIEHHH, KT/M”.
OOBeM ITapoBOH pyOaIIKH IIPH BOTHYTOM JHHILE MOKHO ONPEAEINHTh 110 (pOpPMYIIE:

D* D* D°h 1
V, = (H+h)- = H+ =22 Zn. W’ +a,-b,(h,—h,) (830)
4 4 8 6
_— V., ==|D:(H +h,)-D} H-—= |+=h* |+a,-b,(h,~h,) q431)
4| 2) 3
[TpH BEIITYKIIOM JHHINE CIEXYET HCIIOIb30BaTh (POPMYIIY:
[IOKYMEHT MNOOMNWCAH 2
3NEKTPOHHOW MOANUCHIO 7D, h— 1 T-hita - b (h A ) (8.32)
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 8 6 oo o ‘
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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o i h 2 .
wm  V, =—| D}(H+h,)-D} H+— |-=h’ |+a, b,(h,—h,) (8.33)
>4 2 ) 3
MOIITHOCTB BIEKTpOHArpeRaTele B peXHMe HarpeBa paBHa:
Qs.:m:
P =—=, xBm (8.34)
TP

B sToMm pas3aciic CICAYET TaAK:KE BBIIIOJIHHTL IIPOBEPKY PdHEC HaHIeHHOI' O KOHCTPYKTHBHOI'O

3HAYeHH S TUIOIa H ITOBEPXHOCTH BapOYHOro cocyaa. Ecmm Qma}: > Q1 + Qg , TO pa3Mepsl BAPOUHOT'O
COCyJla OITpeJlelIeHk] B pas3jiene 8.1 BepHO.

DHepreTHUYeCKHII OalaHC argrapaTra B pekKiMe ““THXOr0 KHIIeHHS
YpaBHeHHE 3HEPreTHYECKOro OanaHca BApOUYHOr 0 KOTJIa B PeKUME “THXOro’’ KHITEHHS HMEET BHI!

Qumy =0 +0Q, Kl (8.35)

Pacxoj Teruia Ha HCITapeHHE COAEPKHMOr0 KOTJIa B PEXHME “THXOr 0~ KHITEHH:
)
Q,=AW,-r, , Kl

rae AW;3 — KOIMYeCTBO HCIIaPHBIIEHCS BOJBI, KT
B cepHHHO BRIITYCKaeMBIX KOTJIaX B PeXHME “THXOI'0 KHIIEHHS HCIIapSeTCs IMIPHOITH3HTEIIBHO 2+3
% BOJEI B Uac.

Termonorepu HapyKHBIMH TTOBEPXHOCTSIMH OOITHI[OBKH H KPBIIIKH B OKPYKAOIIYIO CPEAY MOIYT
OBIThH OIIpeJIeIeHbI 110 (popMYyITle aHAIOTHYHOH (2.26)

2
0,=>. ¢ Fr, —&)-3?65 Ko (8.36)
=]

TJ€ {; — KOHeUHAas TeMIlepaTypa IoBEpXHOCTEH, “C.
Koa(pHireHT TemnooTJayH ¢ ITOBEPXHOCTH OOJMIIOBKH B CTAI[HOHApPHOM PeXHME OITpelesIeH
paHee 110 popMyIie (8.14), a ¢ MTOBEPXHOCTH KPBIIIKH 4y OIPEAETISIETCS aHAJIOTHYHO (8.27):

Bm
a,, =537 +0,06( —1.), —
m- - K
MOIIHOCTE BIeKTPOHArpeBareiiel B peXUMe “THXOI0’ KHIIEHHS paBHA:
Q'er
P, = z KBm (8.37)
- 3600

OmpeaerB MOIITHOCTH BAPOYHOI'O KOTJAa B PEXKHME pa3orpera P; U B PeKHME “THXOI0’ KHIIEHH S
P>, HaXOOAT COOTHOINEHHE MEXKAY BBICIIEN M HH3IIEH CTYIIEHSIMH MOIIHOCTH [/, Ha3pIBaeMOE IIPeIeIIOM

PEryIIHPOBAHH S MOIITHOCTH:

g=2
F,

JI71s1 cTaHAapTHOH 3JIEKTPHYECKON CXeMEBI P = 6 P2, T.e. IIPeen peryiIHpoBaHua paseH 6. Mcxoms
M3 3TOr0 COOTHOIIEHHUS, ITOAOHPAIOT MOIITHOCTH P; 1 P>. IIpu 5TOM clleyeT IIOMHUTE, YTO YMEHBIIIEHHE
P; yBenmHUHBAeT BpeMS pa3OorpeBa, a VBEJIHUYEHHE P> BBIZBIBAET He “‘THXOe’, a OypHOE KHIIEHHE, YTO
YXYIIIAET KaueCTBO IPOJIYVKTA H YBEIHMYHBACT OOIIHH PacxXo SHEPTHH.

ITocme BeIGOpa P YyTOUHSIOT BPEMS Pa30rpPeBa .

KoHTpoJILHbIE BOIIPOCHL:
1. Kakue pexuMel paboTHI ITHIIEBAPOYHOI0 KOTIIa BhI 3HaeTe?

_r‘__ :lli_‘l.. _u

NOKYMEHT AOOAMCAH /(777771 CXEMBI IHUINEBAPOYHOr O KOTIA.

ANEKTPOHHOM NOAMCHIO ellenseTe s KO3(D(PUIMEHT TEIUIONepe adn?
CepTuchukar; + 12000002A633E3D113AD425FB50002000002A6 A B PEAKIIME PA3OIPeBa 10 KHITEHIA

Bnapeneu; lLleBayxoea TateAHa AnekcaHapoBHa
d B PCEKHME «THXOI'O» KIIICHHA.
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2.9. IIpakTu4yeckoe 3anarue No 9

Tema n/3: PacueT KOHCTPYKTHRHBIX ITaPaMeTPOB ITEKAPHOr O ITKada

Ileab: m3yyeHHe Ha3HAaY€HHe, KOHCTPYKIMSA H IIPHHIMWIT JEHCTBHS IIEKapHOro Inkada,
omnpefiellcHHe KOHCTPYKTHBHBIX pa3MepOB KaMephl Inmkada, pacueT KOMOHHHPOBAHHOH TEIUIOBOIM
H30JISIMH allllapara; OIMpeldelieHHe PasMEPOB H MacC KOHCTPYKTHBHBIX 3IEMEHTOB KaMephl ITEKAPHOIO
mKada.

DopMHpYeMble KOMIIETEHIIHH:

Kogn; DopMYyIHPOBKA:
[TK-3 CIIocOOEH NMPHMEHSTH CIIENHAIH3HPOBAHHBIE H ITPO(eCcCHOHAIbHEIE 3HAHHS,
B TOM YHCIIE HHHOBAI[HOHHBEIE, B OOIACTH TEXHOIOTHH ITPOH3BOACTBA
IIPOAYKTOB ITHTAHHS, OIPeAeiITh HAIIPaBIEHHS Pa3sBUTHSA TEXHOIOTHH
IIMIIEBBIX ITPOM3BOJCTB, ITOBBIIIEHHS KauecTBa M 0e30ITacHOCTH T'OTOBOIH
TTPOTYKIHH
I1IK-6 CITOCOOEH ITPOBOIHUTE IIPOEKTHEIE PAacUeThl, OOOCHOBEIBATH M OCVYIIECTRIISATH
TEXHOIIOTHYECKHE KOMIIOHOBKH, roadop 000pYIOBaHI S IT1S
ITPOH3BOACTBEHHBIX TEXHOIIOTHYECKIX TIHHIA, OCHOBHEBIX H
BCIIOMOTaTelIbHBIX IIOMEMIEHMI, B TOM UYHCJIE C HCIOIb30BaHHEM
HH(POPMAIMOHHEIX TEXHOIOIHH

TEOPETHYECKAA YACTD:

B 3aBHCHMOCTH OT CIIOCOOOB IlepeJauyH TEIUIOTHI OT HarpeBaTElIbHBIX 3JIEMEHTOB K ITPOAYKTY
pa3IHyaroT MKa(el ¢ €CTeCTBEHHBIM H IIPHHYAHTEILHBIM JBHKEHHEM TeXHOJIOIHYECKOH Cpelpl —
pabodero Temna (Bo3ayxa).

[IIkappl ¢ IIPHHYIHTEIbHBI JBH)KEHHEM TEIUIOHOCHTENSI HMEIOT CIOKHYIO KOHCTPYKIIHIO H
COCTOST, KaK ITPaBHJIO, H3 TPEX OCHOBHBIX Y3IIOB: padoueil KaMephl, TEIUIOTEHEPHPVYIOIETO YCTPOHCTBA H
CHCTEeMBI KaHaJIOB JUIS HAarHETaHMs BO3AyXa. B 3aBHCHMOCTH OT CXEMBl IIPHHYIUTEILHOIO JABHKEHHS
TEIUIOHOCHTEISI B padoyeH KaMepe Ppa3IH4yaloT IMKa(pbl C IIOCIIENOBATEbHBIM, IIapajlIelIbHEIM,
CMEIIAaHHBIM H OCEBBIM JIBH KEHHEM TEIDIOHOCHTEIS (PHCYHOK 9.1 a, O, pHCYHOK 9.2 B, T).

1
J

1 g 201!

PrcyHok 9.1 — [IpHHITHITHAIBHBIE CXeMBI IIKa( OB

a, 0 — COOTBETCTBEHHO C ITOCIIEL0OBATEIILHEIM, CMEIIIAHHBIM JBHKEHHEM TEIUIOHOCHTEIS:

I — pabouas kamepa, 2 — IMPOTHBHH, 3 — KaMepa Harpepa, 4 — HarpeBaTEIbHEIE BIIEMEHTEHL, D —
HarpeBaTebHBIN KaHaT, 0 — 3JIEKTPOJBHT ATENb, / — BEHTHIIITOP, 8 — KOPITYC KAMEPHI,

9 — rermmonsonsud, 10 — obmiroeka; 11 — maporeHeparop, 12 — mapopacrpeaenurenpHas Tpyoa;
AOKYMEHT MOAMWCAH
ANEKTPOHHOWM NMOANMUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxora TateaHa AnekcaHgpoBHa KCHHA TCINIOHOCHTCIIA ITPOHCXOJHT HHTEeHCHBHEIH

1 JITHBHAX, B TO BpEMA KaK H3ACIHA Hd HHXHHX
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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MMPOTHBHAX O00OrpeBarOTCS HEeJOCTaTOYHO BCIEACTBHE CHIDKEHHS TeMIlepaTyphl TEIUIOHOCHTENIS B
BepXHEH YacTH allllapara. B pe3ylbTare IIpOHCXOAHT HepaBHOMEPHAas TeljloBas oO0paboTKa IIPOYKTOB.

TN, T

sy

PrcyHok 9.2 — [IpHHITHITHAIPHBIE CXeMBI IIIKa( OB

B, I' — COOTBETCTBEHHO C ITOCIIEA0BATEIILHBIM, CMEIIAHHBIM, TTapajUIe]IbHbIM H OCEBBIM JIBHKEHHEM
TETUIOHOCHTETIA:

I — pabGouas xkamepa, 2 — IIPOTHBHH, 3 — KaMepa Harpepa, 4 — HarpeBaTElIbHEIE BIIEMEHTEBI, D —
HarpeBaTeIbHBII KaHaT, 6 — 3JIEKTPOJABHTATENIb, / — BEHTHIISITOP, 8 — KOPITYC KAMEPHI,

9 — teruonszonsaus, 10 — obmmioBka; 11 — maporeHeparop; 12 — mapopacripeaenurensHas Tpyoa;
13 — nH(paKpacHBIil HarpeBaTenb, 14 — pererka.

[IIkapr ¢ mapaUienbHBIM, CMEIIAHHBEIM H OCEBBIM JIBHKEHHEM TEIUIOHOCHTEIIS O0O0IIaJaroT
3HAYHTEIBHO OONBINEN PABHOMEPHOCTHIO TEIUIOBOH 00pabOTKH IMPOAYKTOB. OCOOEHHO 3TO OTHOCHTHCS K
ImKaaM C OCEBBIM JBIDKEHHEM TEIUIOHOCHTENIS, B KOTOPOM BO3MOXHO «IIEPEMEINMHBAHHE)» H
BRIPABHHBAHHE TEMIIEPATYP 10 CIIOSM B HarHETaTEIbHOM KaHalle.

[IIkader ¢ IPHHYIUTEIFHOH IMPKYISIHEH TEIIOHOCHTEIS VHHBEpPCAIbHBL B HHX MOXHO
BBIIIEKATh, Pa3OorpeBaTh M OTTAHMBATH IPOAVKIMIO. B KauecTBe TEIUIOHOCHTEIS B HHMX HCIIOJIb3YETCS
HarpeThId BO3AYX HIH ITaPOBO3IVYIIHAS CMECh.

[IpuHyuTENbHAS IPKYIISIHA TEIIOHOCHTENS II03BOJISIET OOlee IIOIHO 3arpyxarb padbouyro
KaMepy ITPOAYKTAMH H OCYIIECTBIISATh MX (POPCHPOBAHHBIN HAarPeB, IPH 3TOM IIPOAYKTHL MEHBIIE TEPSEOT
BIIArH.

B MHpOBOH IpakTHKEe HMeeTCs MHOIO MOJH(HKAIIHH TaKHX IIKadoOB, a TaKke INKa(oOB CO
CMEIIAaHHBIM CITOCOOOM OO0OrpeBa, BKIIFOYAFOIIMM. KOHIVKTHBHEIH, PaJHallHOHHO-KOHBEKTHUBHEI, HMK-
oborpes, CBU-HarpeB COBMECTHO ¢ KOHBEKTHBHEIM.

Ha pucyake 9.3 1mpeicraBieHa KOHCTPYKIMSA INKada ¢ IIPHHYIUTEIBHBIM JIBIKEHHEM
TermroHocHuTeNs ¢ PK-HarperoMm, paspadorannas MUHXowMm mvenu I'.B. [1nexanoBa.

)

= I

NOKYMEHT NOANMUCAH

SNEKTPOHHOW Nnoarncbio _ _
Cepruchukar:. 12000002A633E3D 113AD425FB50002000002A6 LOBATCJIBHOH CXCMOH ABHKCHIH A BO31yXd
Bnapeneu; Webayxora latkAaHa AnexkcaHgapoeHa Yoyas KaMepa, 4-I/IK-H3H}"IIE1TEJ]L; 5-pE(1)JIE:I{TIDp; 6-

HAIDABIIONILe NTOTKIL [ HaRo! [,8- bokoBoH KaHail, 9-mmporuBHH, 10-mmogmoH; 11-
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OIIOKH HarpepatreleH, 12-pabouee KOJIecO BEHTHIIATOpA, 13-3MeKTpOoABHIaTENR, 14-THHINE KaMephl, 15-
pabourie 0OBEMEI.

PaGouasa xkamepa obpa3oBaHa ABYMS HaBECHBIMH MeTaJUITHYECKHMH CTEHKAMH C HAITPaBILSTFOIIHMIA
VTOJIIKAaMH 1 YCTAaHOBKH Ha HHX IIPOTHBHEH, a TaKKe IepeHEl M 3aJHEl CTeHKaMH Kopiryca. Mexmy
HABECHBIMH CTEHKaMH H BHYTPEHHHMH OOKOBBIMH CTEHKAaMH KOpITyca Inkada oOpa3yIOTCs KaHAlIbI, I10
KOTOPBIM ITHPKYIIMPYET TOPSYHH BO3AYX ¢ Temieparypor 300...320 °C. CHH3Y KaMepa OrpaHHYeHa
THHIIEM KOpIIyca C BCACBIBAIOIIMM OTBEPCTHEM BEHTHIIATOpPAa, OCh pabodyero Koieca KOTOPOIo

PACITIOJIOKEHA BEPTHKAJIBHO. B BBIXOTHBIX HﬂTp}’ﬁI{ﬂ}{ YIINTKH YCTAHOBJICHBI /JIBa OJI0Ka Hal'PEBATCIIbHBIX
JJICMCHTOB.

[IInpHHa KamMephl OONBINE IMIHPHHEL IIPOTHBHEH HAa 25 MM, ITO3TOMY HX YCTAHABIHBAIOT C 3a30POM
II0 OTHOINEHHIO K OJHOH H3 OOKOBBIX CTEHOK KaMepel. bmaromapa takomMy JI1a0HPHHTHOMY
PACIIONIOKEHHIO ITPOTHBHEH TOPSYMI BO3AVYX ITOCIEIOBATEIILHO H PaBHOMEPHO OMBIBAET BCE H3MEIIHSL,
IOBOJISI HX O TOTOBHOCTH.

CKOpOCTh JIBHKEHHS TOPSYEro BO3AyXa B paboueil KaMepe MPHMEPHO PaBHIETCSA 2 M/C, IIPH 3TOM

KO3((PHITHEHT HePaBHOMEPHOCTH pacIlpelie]IeHHsI CKOPOCTH BO3[yXa II0 OTAelIeHHSM (SpycaM) He
IpeBBIIIacT 1,0.

3apyOexHBIMH (HpMaMH HHTEHCHBHO pa3pa0aThIBAIOTCS H  BBOIYCKAKOTCSI IMIKA(B C
HCITONIL30BAHHEM JBYX TEIUIOHOCHTEIIEH — HAarpeToro BO3AyXa H BOASHOIO ITapa, a TakKe HX cMecH. B

MOCTIeJHHEe TOAbI pa3paboTaH IIKad ¢ KOHBEKTHBHEIM OOOrpPEBOM, IMPHHIIHITHAIbHAS CXeMa KOTOPOro
IIPHBEcHA HA PHCYHKE 9 .4.
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Prucynok 9.4 —IlexapHbIii IIKa() C IPHHYAHTEILHBIM JBHJKEHHEM TellJIOHOCHTENISI (BO3AYX,
BOJISTHOH T1ap, CMECh BO3[yXa C ITApOM)

a — oOIMH BU, O — cXeMa PACIIOIOKEHI I apMaTVyPEI VITPaBIEHH S PETYIIMPOBaHISI

| — mepexmovyaTens IMPHBOAA 3aCIIOHKH BEHTHILIAIHOHHOIO OTBEPCTIH, 2 — YETHIPEXIIO3HI[HOHHBIH
MepeKIIoYaTelh (BKIOYEHO, BRIKIIIOUEH O0OrpeB KaMephl, BOASHOH OaHH, OJHOBPEMEHHO KaMephl H
BOJISTHOH OaHM), 3 — CHIHaJIbHas JaMIIa (3aropaeTcs ITPH 3aITycke armiapata), 4, 7 — TaiMepbl BOASHOH
O0aHH, 5 — TEPMOPETVIIITOP KaMephl, 6 — CHTHaJIbHAs jlaMIla 00OrpeBa KaMephl, 8 - CHTHAJIbHAS JIaMIla
oborpeBa BOASIHON OaHIH; 9 - CHTHalIbHAs JIaMIla 3al[HThIl 00O0rpeBa BOASHON OaHH OT CyxXoro xoxga, 10 —

CHTHAJIbHAS JIaMIla ITOMeX B OOOrpeBe KaMephl H BOASHOH OaHM, 11 — BeHTHIB ITOJaYH BOXBI, 12 —
REHTHITR JIITS CITHRA ROJIKL.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOANMNCBIO
Ceptudukar: - 12000002A633E3D113AD425FB50002000002A6 - B CIICAYIOHOIEM. ITOTOK TCIUIOHOCHTCIIA Ha BXOIC B
:|E51'IHD,EJ'IELI,Z Lebayxoea TateaAxa AnekcaHapoBHa T[pIIﬁJ]IIBIITEJILHD OIHHAKOBa BO BcCeX Tﬂlﬂ{a}{)

| OyIIH3 X IUIACTHH, KOTOPBIE CIIOCOOCTBVIOT
HeucteuteneH: ¢ 20.08.2021 no 20.08.2022 POYITH3 YOOI ) P Y10
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CHIKEHHIO TIOTEPh TEIUIOTHI B OKPYKAIOIIVIO CPedy, OTKIOHSIOIHE IUIAaCTHHBEI Ha BXOJEe B pabouyro
KaMepy PacIiolIOKeHbl TaK, YTO OOECIeYHMBAXOT ITOCTYIUIEHHE BO3AVIIHOIO IIOTOKAa Ha ITOBEPXHOCTH
M3IEIIHH II0J OINpeJlelleHHBIM YIJIOM (YTrol arakH), OOYCIIOBIHBAIOINHM HaHOonee OBICTPRIH H
PAaBHOMEPHEBIH HaIrpPeB M3 EIIHH.

brnarogaps ykazaHHBIM ITPeHMYIIECTBAM ITPOAOIIKHTEIILHOCTh Pa3orpeBa INKada COKpaTHIACh,
VBEJIHYIWIACH €r0 IIPOU3BOAUTEIIFHOCTh TIIPH OJHOBPEMEHHOM COKPAIIEHHH BPEMEHH TEIIOBOM
00paboTKH, CHH3WICS YIEILHBIH PacXol 3IeKTPO3HEPIHH.

EJMHCTBEHHBIM HeJZOCTaTKOM TaKHX INKa(OB SBIIETCS HX HECOOTBETCTBHE SKOHOMHYECKHM
Tpe OOBaHHAM, IPEABIABIIEMBIM K TEIUIOBBIM arraparaM. K uicily 3KOHOMHYECKHX TPeOOBaHHH, KPOME
IIPOYIX, OTHOCHTCS JICINIEBH3HA allllapaTa M MHHHMAalbHEIE PacXOabl Ha oOcmykuBaHHe. Cle 0BaTeIbHO,
pacIpoCTpaHeHHbBIE CeHYac Malble IIPeAIPHATHS H HeOONIbIHe KOHAHTEPCKHE I[eXa HE CMOI'YT
HCITONIB30BATh ITPH padoTe CTOIb JOPOroCTOoAIIee OO0PYIOBAHHE.

[IIkadr1 ¢ ecTecTBEHHBIM ABHKEHHEM pabodero Tena (pHCYHOK 9.5, a, 6) COCTOST H3 HECKOJIBKHX
pabounx Kamep (cekipii). Kaxkpas kamepa IpefcTaBIIeT cOOOH ABYCTEHHBIH TEIUIOH30IHPOBAHHBIH
METAIUIHYECKHI KOPOO ¢ ABEPIIEH.

T D -r""f-! rﬁ %E,#:-_ﬂ. _-_.":.-.;:—Hrrl ﬁ ] 7__1" r -\._"g"-"
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a, 0 — C eCTECTBEHHBIM JBIKEHHEM TEILIOHOCHTEIIS

1 —pabouas kamepa, 2 — MPOTHBHH, 4 — HarpeBaTelIbHLIE AIIEMEHTEI, 5 — HarpeBaTEIIbHBIH KaHAIL,
8 — KOpITyC KaMepkl, 9 — Termmon3orsas, 10 — obmirioeka; 15 — aeepua; 16 - marpydok geimoxoma; 17 —
IIOJOBBIH JINCT, 18 — raszopas ropeska.

PrcyHok 9.5 — IIpHHITHMITHATbHEIE CXeMBI IIKa( OB

[To KOHCTPYKTHBHOMY PEIIeHHIO TEIIOBHIE aImapaThl KIacCH(MHIIMPYIOTCSI Ha HeCEKI[HOHHEBIE H
CEKI[HOHHBIE, HEMOJIYITHPOBAaHHbEIE H MOIYTTHPOBAHHEIE.

HecexiioHHBIE TEIUIOBBIE  armiapaThl HMEIOT  pa3lIH4yHble TrabapHTBL, KOHCTPYKTHBHOE
HCITONTHEHHE, UX JeTalH H Y371l He YHH(HIMPOBAHEI H OHH YCTaHABIMBAIOTCA HMHIHBHIYaIbHO, Oe3
yuyeTa OJIOKHPOBKH C OTJEIBLHBIMH CEKI[HSIMH JPYTHX aIlllapaToB C IeIbI0 MOIYYeHHT OJI0Ka armrapaToB
Tpe Oye MO MOIITHOCTH H ITPOH3BOJHTEIBHOCTH.

[TprMepoM HeCEKITHOHHOIO TEIJIOBOr0 000PYAOBAHHS SBISETCS KA ITeKapHBIH 3JIeKTPHYECKHIT
[IIII5 — 0,85 (pHCYHOK 9.6).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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I — XapouyHas KaMmepa, 2 — TIOJOBBIH JIHCT, 3 — 3IeKTpOHArpeBarelb, 4 — JaTYHK Pelle

TeMIIEPaTYPHI.

PrcyHok 9.6 — [Ikad nexkapHbnl 3nekTpudeckuil IO — 0,85

[IIka() cocTOHT M3 pabouyeH CEeKI[HH, YCTaHOBIIEHHOH Ha Kapkace. CeKI[HSI ITpeJcTaBIIIeT coO0H
TETUIOH3OMISAIHOHHYIO TIEKapHYIO KaMEPY C ITaHelIbI0 VIIpaBlIeHNI. [lekapHasg KaMepa pasfelicHa Ha ITSTh
OTCEKOB, KaKABIH H3 KOTOPEIX 000rpeBaeTCs ABYMS pSAaMH TAOHOB. KaKIpIH psaj TSHOB, KPOME BEPXHETO,
3aKPHIT ITOJJOBBIM JIHCTOM, Ha KOTOPHIH YCTaHABIHMBaeTCS (PYHKI[MOHAIbHAs €MKOCTh (ITPOTHBEHB). B
BEPXHEH YACTH KaMepPHI IPEAYCMOTPEHO OTBEPCTHE JJII OTBOAA ITAPOBO3MYIIHOH CMECH, PETYIHPYEMOE
3aCIIOHKOH. KaMepa 3akpeIBaeTcs ABepLell. B HIDKHEM OTceKe IKada HaXOIITCSI JaTYHKH TEMIIEPATYPHL,
PYUKH KOTOPBIX BBIBEJIEHBI Ha ITAHEND YVIIPABIIEHHS, CHA0KEHHYIO CHTHAIILHOH apMaTyPOH.

B OCHOBY KOHCTPYKIIMH MOJAYIIBLHBIX ararapaTroB ITONIOKEH €QHHBIH pasMep — MOAVIEL. [IpH aToMm
mmpHHa (rTyOHHA) H BBICOTA O pabodel IMOBEPXHOCTH BCEX allllapaToB OJHHAKOBEI, a JJIHHA KpaTHa
MOJYIE0. OCHOBHEBIE JIETATIH H Y3JIbI 3THX aIIlapaToB MaKCHMAJIbHO YHH()HIIHPOBAHEI.

OTeYyecTBEHHAS ITPOMEBIIUIEHHOCTh BBIITYCKAET CEKI[HOHHOE MOAYIHPOBAaHHOE OOOPYAOBAHHE C
mozxyieM 200 £ 10 v [InprHa oSopymoBaHus paBHa 840 MM, a BEICOTa 40 paboyeil IOBEPXHOCTH — 840
T 10 MM, YTO COOTBETCTBYET OCHOBHBIM CPeJIHHM aHTPOITOMETPHYECKHM JaHHBIM YeJIOBEKa.

CEeKIMOHHOE MOLYIHPOBAaHHOE OOOPYAOBAaHHE HMEET OIPEAEIIeHHBIE IIPeHMYIIecTBa. JIMHIII
00OpYZOBaHHSI PACIIONAraroTcs IIPHCTeHHO (0 IIEPHMETPY) WIH OCHOBHBIM CITOCOOOM (B IIEHTpE
noMenieHna). O6cayKHBaHHe 000PYLOBaHHA BeJIeTCS TONBKO ¢ (PPOHTAIBHOH CTOPOHEI. [IpH MHHEHHOM
PACIIONOKEHHH 000PYAOBAHHS 00eCIIEUHBAETCS IMTOCIEAOBATEIPHOCTh TEXHOIIOTHYECKOTO IIPOIECCca, IIPH
BTOM 3HAYHTEIIPHO IIOBBIIIAETCS A(PPEeKTHBHOCTH HCIIOIBb30BAaHHS OOOpYAOBaHHA. BHeIpeHHe
MOJIYIHPOBAaHHOIO OOOpPYAOBaHHSA oOIerdyaeT CTaHAAPTH3ALMI0 H VHH(HKAIIHIO V3IIOB H JeTalei
araraparoB, 4YTO CIHOCOOCTBYET VIIPOINEHHIO HMX SKCIUIyaTal[MH, PEMOHTa M MOHTaxXa, a TakKxke
MIPOBEJEHHIO 5r0 IIOATAIHOH MOJEPHH3AIMH. 3a CYET IMHPOKOH YHH(HKAIHH Y3JIOB H JeTalei
o0ecIieunBaeTCa CHHKEHHE CTOMMOCTH O00OPYIOBAaHHUS ITPH €I'0 H3TOTORIEHMH. Hax BceMH MOYIIb HBIMH
armraparaMH YCTaHaBIIMBAIOT MECTHYIO IIPUTOYHO-BBITSKHYIO BEHTIIISIIHIO.

[TTkad) meKapHBIH AIeKTPHYECKHH CeKITHOHHBI MOAYIBbHEIH [IIIISCM — 3 (pHcyHOK 9.7) HMeeT
TPH KaMephl, 3aKphIBa€MBIE JBEPIL[AMH, H CBapPeHHYIO IIOACTAaBKY. Kamepa HarpeBaeTcs T3HAMI,
PACIIONOKEHHBIMH CHH3Y H CBEPXY B BHJIe OIIOKOB. HIJKHIE TSHBI 3aKPBITH ITOAOBLIM JIMCTOM. C 3aJIHeHN
H OOKOBBIX CTOPOH IIKa( HMeeT CTalbHYIO OOIHMIIOBKY, K KOTOPOH CBEPXY KPEIHTCS KpBIIIKa.
[TpocTpaHCcTBO MeXAy OOIMMI[OBKAMH H KaMepaMH 3allOJIHEHO TeIUIOH30IIdHeil. OcHOBaHHeM INKada
CIIY’KHT CTaJlbHasl paMa, YCTaHOBJIIEHHAS Ha PerylIHpPYeMBIX IT0 BRICOTE HOXKKaX. B HIHKHeH 4yacTH IIKada
HaxXOMUTCS OJIOK VIIPaBJIEHHS, HA IIaHEIH KOTOPOIr0 HMMEIOTCS CHTHAllbHBIE JIAMIIBI, a TaKKe pPYy4Ka
IeDEKTIoYATEIed M TaTYHKA-DEJIe TEMIIEDATVDRI. UVBCTBUTEIBHBIN OaJUIOH JAaTUHKA - PEJIE TEMIIEPATYPBI

i an%ﬁgﬁ:ggﬁ%‘;‘;ﬁii i) KaT 711 Pa3AelbHOrO BKIIFOUEHHS IPYITI BEPXHIX H
1Céprutbukat: | 12000002A633E 3D113AD425F B50002000002A6 arpeBa ¢ COOTHONIEHHEM MOITTHOCTH 4:2:1.
Brapenel;:  |lleGayxosa TatkaHa AnekcanaposHa YaB0Te BEPXHUX H HIDKHIX T3HOB. OTKIIOUEHHE HX

CIHIT Th KOHAHTCPCKIIMH JIHCTAMI HIIM IIPOTHBHAMIL C
Oencreutened: ¢ 20.08.2021 no 20.08.2022
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IIPOAYKTaMI, TaK KaK TeMIlepaTypa BO3JyXa B Hell JOCTHITIA 3aJaHHOIO 3HA4YeHMS. [IpH ITOHMKeHMI
TeEMIIEpaTypel B palbodedl KaMepe HIKEe 3aJaHHOH BCE T3HHEI BHOBb aABTOMAaTHYECKH BKIFOYAIOTCS
TaTUYIKOM-Pelle TEMIIEPATVYPBI.

[lexkapHpie mKadbl BBIMYCKAOTCS cheayrormux ToHIOB: IIIIDCM-2K - mkad nexapHBIH
AIEKTPHYECKHH CEKIHOHHBIH MOAyIHpoBaHHEBIH, IIIIIDCM-3 — mkad mnekapHBIH 3IeKTPHYECKHI
CEeKI[HOHHBIN MoymHpoBaHHEIH; [TI113-0,85 (III113-0,85-01) u III13-0,5 (II1132-0,51-0,1), IIIITI2-1,36 —
ImKa(bsl TeKapHbIe ITOf (DPYHKIIHOHAIIbHBIE EMKOCTH. Bce OHH HMET pa3lIH4yHd 10 TeXHHYECKHM
XapaKTEPHCTHKAM.

KOHCTpYKIHA armrapaTa JOIKHA, IMPEXKE BCETO, YAOBIETBOPATh TEXHOIOTHYECKHM TPEOOBaHMSM
IIpol[ecca TEMIOBOH 00padOTKH ITPOAYKTOB.

TexHomormyeckme TpebOBAHHS 3aKTFOYAOTCSI B MAKCHMAIBHO BO3MOKHOM COOTBETCTBHH PEXIMA
paboTEI, IIapaMETPOB, VCTPOHCTBA padoded KaMephl, 3arpy304HOrO0 H Pasrpy30dHOro YCTPOHCTBA
armrapara (PH3HYECKHMM H XHMHYECKHM H3MEHEHHSM, ITPOHCXOMSIIHM IIPH HX TEIUIOBOH 00paloTKe,
KOTOpas CYINECTBEHHO BIMSET HAa KAYECTBO I'OTOBOI'O M3JIEIIH L

COOTBETCTBHE KOHCTPYKI[HHM arlrapara TpeOOBaHHAM TEXHOIOTHUYECKOTO IIPOIlECCa SBIISETCS
HaHOoOlIee BaKHBIM (PAaKTOPOM B ITOBBIIIEHHH KadeCcTBa KYJIHHApPHOH ITPOIYKIHH. B CBSBH ¢ 3THM Ha
IIPEATNPHATHAX OOIECTBEHHOIO ITHTAHH S SKCIUTYaTHPYETCS OONBINOE KOTHYECTBO CIIEI[HATH3HPOBAHHBIX
armIapaToB, IIpeJHAa3HAUYEHHBIX JJIS pealH3alliii OJHOI0 WIH HECKOJBbKHX TEXHOIOTHYECKHX IIPOIECCOB
(KOTJIBI, (PPUTIOPHHUIIEI, CKOBOPOMABI, KHIIITHIbHHKH, IIKa(El H AP.), HaHOoJIee ITOJIHO YAOBRIIETBOPSIFOIIIX
Tpe O0BaHHSIM KOHKPETHOI O ITPoIlecca.

|
| N -r
l‘l _'1._1__— L x| .I - r.+| _=_ﬂ a B
; o R J
. = 28Rl
i o oS >
‘i- L 1:"' .‘ 1-2

] 6 |

a — OOLIMH B, 0 — cXeMa YCTPOHCTBa

I — mexapHasg Kamepa, 2 — TEIUIOH3OISIHA, 3 — SIeKTpOHarpeBaTelll HIDKHEH TPYIIEL, 4 —
TEPMOOAIJIOH TEPMOPETYIIATOpa, > — JEKTPOHArpeBaTeld BEPXHEH IPYyImIBl, 6 — OOIMHI[OBKA, /7 —
KPHIIIIKA, 8 — JOBephb, 9 — momoBeIH HacTwi, 10 — Omok yrpaBiaeHHd, 11 — curHampHasg jgamma;, 12 —
TEPMOPET YILSITOP.

Prucynok 9.7 — IlIxad rnekapHBIH 31eKTPHYEeCKHI CEKITHOHHBIH MOIYIHPOBaHHEBIH

[ IpMepOM HECOOTBETCTBHS KOHCTPYKIIHMH allapara TpeOGOoBaHHSAM TeXHOIOIHYECKOro IpoIecca
SIBIISIETCS JKapKa MSCHBIX H3JEIHH B IeKapcKHX IMKadaxX. Tak, IIpH BBINIEYKe H3EIHH H3 APOKKEBOrO
TecTa OONBINOE 3HAYEHHE HMMEIOT TIIPOIECCHl OpoXKeHHS, OO0YCIIaBIMBAIOI[HE Pa3sMEPBl I'OTOBOIO
IMPOAYKTA. TeXHOMOrHYeCKH BaKHO 3aMeJJINTh IIpolecc oOpa3oBaHHI KOPOYKH. IIpH KapkKe MSICHBIX
IIPOAYKTOB HAOOOPOT HYKHO OOECIeYHTh HHTEHCHBHBIH ITOABOJ TEIUIOTHI B TIEPBBIH IIEPHOL 0
oOpa3zoBaHHA KOpoukH. [losTomy 3a 0a30BBIH BapHaHT ITPHHHMAEM IIKa(] IeKapHBIH 3IIeKTpHYeCKHI

| NOKYMEHT NOANMCAH
SNEKTPOHHOWM NOAMNUCHIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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J71s1 BEIMIEYKH 3aJJaHHOT' 0 KOIMHYeCTBA XIIeO00YIIOYHBIX H KOHIHTEPCKIX H3AEIHI OIpeIeIeHHOI
(pOpMBI He 00XOIHMO OITPeIe]INTh TeOMEeTPHYECKHE pa3Mephl IleKapHOTo mKada. PacueTHas
KOHCTPYKTHBHAS cXeMa IIeKapHOro Irkada MpHBe[eHa Ha PHCYHOK 9.7.

Hcxomsa w3 YCIIOBI [H IJKCILIYATaIlMii H  SKCIICPHMCHTAJIIBHBIX  HCCIICIOOBAHI ]IUI:. MOXHO

PEeKOMeHIOBaTh CIIEAVIOIIE OTHOIIEHHS pa3MepOB paboueil KaMepHhl: ? —1.1-

HGGI{GJ]LI{}" C VBCIIHYCHHCM I‘JIYﬁHHLI KdMCPbl  CHH)KAIOTCA TCIUIOBBIC IIOTCPH H.[Kﬂ(l)ﬂ ITPH
OTKPBIBAHITH ABCPLEL, I PACHCTOB I'COMCTPHYCCKILIX PA3MEPOB IT10OAd YCTAHOBHM KOHKPCTHBIC ITPCACIIbI
H3MCHCHIH A OTHOIIICHI A

b

0,95 < 7 <125 (9.1)

HPH pactucTax CJICAYCT CTPCMHTBCAH, YTOORI PAaCHCTHOEC KOIIMYECTBO H3JeIHH COOTBETCTBOBAIIO

3aJaHHOMY HJIH OTIIHYAIOCh OT HEro ¢ MHHHMAIIbHBIM OTKIIOHEHHEM =+ 5 H3JENIHI OT 3aJJaHHOTO.
[IpumMmep: KOIHMYeCcTBO  M3femmiH  — 40,  TIreoMeTpHYeCKHe  pa3Mepbl  H3ACTIHSA
I"xb"xh"=0,12x0,08x0,045 M.

9 1 2 3 4 35 6 9 1 2 3 4 5

117
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PrcyHok 9.7 - CxemMaTHYECKHH pa3pe3 IeKapHOIo IKada.

I — OOIMHMIIOBOYHEIN JIHCT, 2 — HAPYKHBIH KOpoO, 3 — BHYTPeHHHH KOpoO, 4 — alroMIHHEBAS
dompra;, 5 — termrom3omsmmsa, 6 — TOHBI, 7 — mmox, 8 — BeHTHWISIIHOHHOE OTBEPCTHE, 9 — KapkKac H3
VTOJIKOB, 10 — IBepila KaMEPEI.

OrnpeeisgeM IUIOINAAb, 3aHHMAaeMYEO H3IeIIH IMH:

F=40 - 0,12 - 0,08 = 0,384 m*

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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b
_0 2 F
3ajmaeMcs IIpeIBAPHTEIIPHO COOTHOIIEHHEM ] =1.1, Ttorma F=1,1 - ID , OTKyHa lp= ’m =
0 )

0,591 M, a bp = 1,1- [ ¢v=0,650 M. Ilo noipuHe IIPOTHBHSA B JaHHOM CIIVYae MOXHO PasMECTHTL np =

b 0.650
== = 8,1 uszenit,
b 0,08

/, 0.591 .

IIO IIIYOHHE Ny % 012 4.9 u3nenil.

OKpYITIIEM B IIEPBOM CIIyYae YHCIO H3JAEIIHH OO0 8, a BO BTOPOM - JO 5, Torga oOOIIee YHCIIO
H3JIeIITHHI OYET paBHO n =np - 0= 8-5 = 40, T.€. 3aJaHHOMY KOIIHYECTBY.

YTOUHSEM pa3MePEI IIPOTHBHSL 110 IIMPHHE by = 8 0,08 = 0,064 M, 110 IIHHE

lo=5-0,12=0,6 m.

YUHTBEIBaS PacCTOSHHSA MeKAY H3AEIIAMI, MeXKAY IIPOTHBHEM H CTeHKAMH KaMephl, YMHOKaeM
IMHPHHY H TITYyOHHY KaMephl Ha ITONpaBOYHBIN Ko3(pdmigieHT K=1,1+1.2 u okxpyriageM B OOIBIIYIO
CTOPOHY J0 pa3sMEPOB KPaTHBIX 5 MM.

Toraa IeHCTBHTEIBHBIE Pa3MePhl KaMepPhI PaBHHI:

b=K-bp=1,15"-0,64=0,736 M, npuHrmMacMm b = 0,740 M,

[=K - lp=1,15-0,60=0,690 M, mpurrmMaeM [ = 0,690 M.

b 0,740

[IpoBepsieMm cooTHomIeHHe 2 - =Y _q g7.
[ 0,690

L

Ilomy4yeHHOE COOTHOIIEHHE YKIAABIBAETCA B IIPEeAEibl H3MepeHHsT 0,95 < < 1,25.

BEICOTY KaMeDPEI Ay ITPHHUMAOT 110 Ta0lI. 2 B 3aBHCHMOCTH OT I''TYOHHEI KaMePHIL /.

Tabmiia 9.1
[ 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75
P 0,160 0,165 0,170 0,175 0,180 0.185 0.190 0,195 0.20

BBICOTY ITOAMIOAOBOH YaCTH KaMePhl H3 KOHCTPYKTHBHEBIX COOOPaKeHHH IIPHHIMAIOT PABHOH hip=
40 mn. O0BbeM pabodel KaMephl pacCYHTHIBAIOT ITO ()OPMYIIE:

COrmnacHO 3KCIepHMEHTAIbLHBIM HCCIIELOBAHH M KPaTHOCTh BO3AYX000MeHa B paboueH KaMepe
nekapHoro mkaga K =30 — 50 1/4., Torjga roomagp ce4eHHI BEHTHIAIIHOHHOI O OTBEPCTHS B IIKa(y

ONPeJETISOT 110 (POPMYIIE:
~1
hgt 2
E =|21. K L .M (9.3)
i { \}(pgfg)]

rae L — o6beM yOaIsIeMoro H3 IMKada BEHTIISIIHOHHOTO BO3LyXa, M/C;
L _ K' VR-

3600

f1ip— BBICOTA OT I1oJg4d 40 ILICHTPd BEHTHIAIIIOHHOI'O OTBECPCTHA, M

h{j — 0:8 . hK ) M.

2

3/
, M’/c;

“NOKYMEHT fioanucad =~ 1 11 MOI'o U3 mKada Bo3ayxa H BO3IyXa B IIOMEIIEHHH,

! SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHgpoBHa
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d = |3 (9.4)

PacueT KOMOMHHPOBAHHOH TEIUIOBOH M30IISIIHI arlrapara

OJHIM H3 BaKHBIX 3JIEMEHTOB KOHCTPYKIIHH TEIUIOBOIO aIliapara SBISETCS TeIUIOBas 3OS,
KOTOpas YMEHBIIAET TEIUIONOTEPH B OKPYKAIOINYIO Cpedy M CHIDKAET TeMIIEpaTypy Ha IIOBEPXHOCTH
OONHMIIOBKH, 4YTO IIPeJOXpPaHSeT IIEPCOHAI OT OXKOIOB. TeIutoBas H3O0IHS JOJIDKHA OO0Iajarh
JOCTAaTOYHOH MeXaHHYeCKOH IIPOYHOCTBIO, TEPMOCTOHKOCTHIO, HMETh HH3KHE KO3(D(HIHEHTEI
TEIUIOITPOBOAHOCTH, TEITIOEMKOCTH H THIPOCKOIIMYHOCTH.

BecpMma 3¢ (peKTHBHO HCIIONb30BaHHE KOMOHHHPOBAHHOI TEIVIOBOH H3OMIAI[MH, COCTOSIIEH H3
IIOPHCTOrO0 MaTepHajla H 3aMKHYTOH BO3AVIIHOH IIPOCIOHKH. KaK H3BECTHO, B 3aMKHYTOH BO3IYIIIHOH
IIPOCIIOHKE MEXAY ABYMS BEPTHKAILHBIMH CTEHKAMH C Pa3MYHBIMH TeMIIEpaTypaMH BO3HHKAIOT
BOCXOSIIMI M HHUCXOISINHI IIOTOKH BO3yXa, T.€. MMEET MEeCTO CBOOOJHAas KOHBeKI[Md. IIpH mamom
PaCCTOSHHH MeXXIY HarpeTOH H XOIOIHOH IMOBEPXHOCTSIMH (MeHee 13 MM) BOCXOMSIIHI H HHCXOSIIHI
IIOTOKH ITOITHOCTBIO 3aTOPMAa’KHBAIOT APYI APYyra, Cpela B ITPOCIOHKE OKAa3bIBAETCS HETIOABHIKHOH, H
Iepegaya TEIJIOTH Yepes3 Hee IIPOHCXOMHUT TOIMBKO 3a CUET TEIUIOIPOBOJHOCTH.

HMHTEHCHBHOCTE CBOOOIHOH TEIIOBOH KOHBEKIIHH OITPEAEIISICTCSI KpHTEpHEM Penes

Ra = Gr - Pr,
rae Gr — kpurepnii I'pacroda; Pr — xpurepmit [IpaHaTis,

St —t
Gr=PEoullu— ) g o,

-

Vv

e 3 — KoahpHIeHT 0GBEMHOr0 TEMIIEPaTYPHOTO PACIHPEHHS, 4 - L K
T

T =27315+1

Oyp — TONIIMHA BO3AYIITHOH ITPOCIIOHKH, M,
V — KHHEMATHYECKHI KO3 HIMENT BI3KOCTH BO3IyXa, M~/C;
fex — TEMIIEPATYPA CTEHKH BHYTPEHHETO KOPO0a, fex = liau, oC.
tux — TEMIIEPATYPA CTEHKH HAPYKHOIO KOpooa, oC:
tem — TEMIIEPATYPA IIOBEPXHOCTH OOIHIIOBKH, "C.
B KauecTBe OMpeIesIsaroIeH TeMIIEPATYVPhI IIPUHATA £, =0, 5(tux + fem), 0C.
IIpu Ra < 10° TermoTa TIEPEJACTCS YePe3 MPOCIOHKY TOIBKO TEIUIONPOBOAHOCTHIO H INIOTHOCTH
TETUIOBOTO IIOTOKA MOKET OBITh PacCYHTaHa IO (POPMYTIe TeIUIOIPOBOJIHOCTH HEOTPaHHYEHHOH IIIOCKOMH
CTEHKH:

A
=2 (i, -1,), 2 9.6)
) M

I7Ie Ae — KO3 (QHIMEHT TEIUIOPOBOAHOCTH Bo3ayxa, BT/(MK).
[Tpn 10°<Ra<10" cka3pIBacTCA BINAHHE KOHBEKTHBHOIO IIEpeHOCA TEIUIOTHL, TOTAa

A
__ _ 3Ks Bn
qg="22(t, ~t,), 22 9.7)
CS‘ np M
T7IE Asce — SKBHBAJIEHTHBIN KO3(] (PHIMMEHT TEMIOIPOBOJHOCTH BO3AYIIIHOH IMpocaoikH, BT/(MK).
. . Bm
Asxe=Ex hs T Op 61'1}:--.. — (9.8)
M K

€. - ko3 (PHIFEHT KOHBEKIHH, & = f (Ra);
O — KO()(PHLIMEHT TEIUIOOTIAYH H3ITYYEHHISI MeKAY CTeHKaMH ITpocitoiiky, BT/(M?K).

B NOKYMEHT NOAMVCAH ICTISFOT 110 (POPMYIIE:
SNEKTPOHHOW NOAMWUCHLIO 18 Ra%4 (9.9)
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

IPeleIlIIoT 110 (pOopMYyIIE:
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_ _ Bm
o, =g, -C, 10T —1% ) (¢, —t,, )", =22 9.10)
Iy np o HK cm HE cm 7
m K
rae Co — koo PHIIHEHT H3TyYeHHI a6CcoIoTHO YepHoro tena, Co = 5,67 Br/(M*K*);
Enp — IIPHUBEJIEHHAS CTETIEHD YEPHOTHI B3aHMOOOITYYAFOIIHX CTEHOK ITPOCIIONKH ;

: :[L+i_1] 9.11)

& &

g1, €2 — COOTBETCTBEHHO CTEIlEHH YEPHOTHI ITOBEPXHOCTH HAPYKHOr0 KOopoOa M BHYTPeHHEH

IIOBEPXHOCTH OOIHMI[OBKH. J[JISS YMEHBINEHHS TEIUIOOTAAYH H3IydYeHHeM OO0jlee HarpeTyr CTEHKY
ITPOCIIOHKH ITOKPHIBAIOT aTFOMHHHEBOH (DOJIBI OH.

B cTrannoHapHOM pekKHMe IUIOTHOCTh TEIUIOBOrO ITOTOKA YePe3 MHOTOCIIOHHYIO IIJIOCKYIO CTEHKY

ITOCTOAHHA.

A

p
0=, 1) =22 (0, - 1) = alt, -1) - 2 9.12)

1z gﬂp Mj - K
KosduipeHT TerooTgaun o ¢ IOBEPXHOCTH OONHMIIOBOK IMKada MOXHO OIPeJEelIHTh IO
(popMyTIe, YUHTBHIBAIOIHI H KOHBEKTHBHBIH, H JIYYHCTBIH TEITIIOOOMEH:
a=974+007-(¢,-1t), _Bm (9.13)
MK
TemIepaTypy IOBEPXHOCTH OOIHIIOBKH [ IPHHHMAIOT B Ipeenax 45+55°C, temmeparypy
BHYTPEHHETO KOpoOa CUMTAIOT PaBHOI TEMITEPATYPE BO3AYXa B KAMEPE fax=Txan
Jmst  ompeneneHHs — TONIIMHBL — TEIUIOBOH — HBOISIHH Oy  CIeAyeT  HCIIOJIb30BaTh
rpaoaHaINTHYECKHI METOJ.
[lociemoBaTelbHOCTE pacyera:

I. 3aar0T TONIIHMHY BO3AYIIHOM ITPOCIIOHKHI Opp < 13 MM.

2. [IpHHIMAIOT TEMIIEPATYPY HapyKHOTO Kopoda tx (80, 100, 120, 140°C).

3. BBEIUHCIISIOT ONPEAEILIONIYIO TEMIIEPATYPY BO3AVIIHOH ITPOCIOHKH f, H OIIPEAEIISIOT
TEITIOPH3HYECKHE XapaKTepHUCTHKH BO3AYXa As, v, Pr;

4, PaccunteiBaroT kpurepHi I'pacroda m xputepuii Penes. Ilo 3HaueHHIO KpHTepHsa Penes

BRIOHPArOT pacyeTHYIO (opmyry (9.6) mmm (9.7) M BEIYHCILIIOT IUIOTHOCTH TEILJIOBOTO ITOTOKAa YEpe3
BO3AVIIHVIO ITPOCIIOHKY ¢ "=f (tux)

5. OMNpedenstoT CPEIHIO0 TEMIIEPATYPY H30IIIMH tp=0,5( tex + tux ).
6. Br1OHparoT MaTepHall TEIIOBOH H3OISIIHH 110 Ta0lI. H BRIYHCIIIIOT KO3()(HIHEHT
TEIUIOIPOBOAHOCTH Aus
7. Beruncismror  Ko3() QHIIHEHT TEIUIOOTJAYH ¢ ITOBEPXHOCTH OOIHIIOBKH O. IO (DOPMYIIE
(9.13).
8. PacCUYMTHIBAIOT TONIIHHY TETUIOBOH H3OISIHH Oy ITO (popMyTIe:
A Ua The) oy (15.14)
{x ) (rﬂ'?‘!! _ rﬂ )
9. CTposT rpaduKH () yYHKIHI:
r ‘3'!!3 " Bm
q :_(fmf_fmf)"' q = 25555 3“‘m.:_‘1“:::?1'1)"' 2
ﬁm 5@. M

B KOOpAHHATaX ¢=f{t«x) H B TOUKE HX IIepeCcedeHHS ONPEACILIOT JeHCTBHTEIBHYIO TEMIIEPATYPY
HapY>KHOI 0 Kopooa.

10. [Io HaHgeHHOMY 3HAYEHHIO [y OIPEHEIISIOT JAEHCTBHTEIIBHYIO TOIIINMHHY TeIUIOBOH
H3OJISIIIHH .
ﬂﬂﬂﬁ TaTTeHITS NARMENOR T MACC KFOHCTOWETITRHE]X SIICMCHT OB KAMCPEI IICKAPHOI O I_T_[[{adja
OOKYMEHT NMOANMUCAH '
SNEKTPOHHOM NOAMNCHIO DH3BOAST C YUETOM TOJII[HHEI CTEHOK BHYTPEHHETO
|Ceprutbikat: | 12000002A633E38D113AD425FB50002000002A6 STITHIH
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa L +2 ci;g+2 &m M
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h B — (h}f'l'hﬂ) + 2(5:}}1 +2§¢3 +2Ci:m M
Maccy KaMephl ITEKapHOro IKa(a BEMHCISIOT 10 POPMYIIE:

G:Gﬂ+GIE+GH.K+GD5+GHﬂﬂ—I_GEE'SK—I_GI.DEI—I_ZGT: KI (9.15)
rne G...G,..G,..G..G _,.G, .G

LG SN & S .-G, _-.Gr - COOTBETCTBEHHO MACCHI BHYTPeHHEro Kopooa,
H30JISIMH, HapyKHOro KopoOa, OOJHMIIOBOYHBIX JIMCTOB, ITOJA, JOIIOIMHHUTEIBHBIX 3IIEMEHTOB apMaTyphl
BHYTPEeHHEr0o Kopo0da, KapKaca Hapy KHOH 0OJHIIOBKH InKada H TOHOB.

Maccel 311eMeHTOB KOHCTPYKIMH (BHYTPEHHEro KopoOa, HapyKHOro KopoOa, OOJIHI[OBOYHBIX

JINCTOB) MOJKHO OIIPENEIHNTD 110 () OpMYIIE:
G;':F;'{S‘r'pj ) KT

rae F; — IIIomap 3leMeHTa KOHCTPYKITH, M™;
0; — TOJIITHHA CTeHOK 3leMeHTa KOHCTPYKIIHH, M,

Ke

Li— ILNIOTHOCTE MaTC€PHAJId 3JIEMCHTOB KOHCTPYKITHI, — -

M
[Tmomanae F; pacCUHTHIBAIOT IO (POPMYIIE:

F =20 1+b h+1I -h), w%
Maccy moZoBOro IHcTa OIpeJelIsIoT 110 (popMyIIe:

G =b-1-5 - p

rae b, [ — COOTBETCTBEHHO IIHPHHA H ITTYOHHA pa0o4yel KaMepHl IKada, M
On — TOIIIIHHA ITOJJOBOrO JIHCTa, M

\ KT

K¢
Pn — INIOTHOCTE MATCPHAJIA ITOJOBOI'O JIHICTA, —3

M
Macca IOMOTHHTENBHBIX MeTANIIMYECKHX IEMEHTOB apMaTypPhl BHYTPEHHETO KOpoOa COCTABIISET
25% OT MacChl BHYTPEHHET O Kopoda:

G, =025-G,, xr
Macca Kapkaca HapyXKHOH OOIHMI[OBKH cocTaBiIseT 30% OT MacChl BCEX JICTOB OOIIHMI[OBKH,

BEITOMTHEHHEBIX M3 cTaIH, WIH 60% OT MacChI THCTOB OONIHI[OBKH, BEITIOMTHEHHEBIX H3 CTEKIOIIIACTHKOB!
I7Is CTalln G .=03.G,, Kr

K.0B

IUUISI CTEKIIOIIIACTHKA G..;=006-G,, xr
Maccy H30IISIHH BEIYH CILIIIOT I10 (POPMYIIE:
Gy =Wa=Ve) P, x
Maccy TOHOB paccUHTHIBAIOT T10 (pOPMYIIE:
ZGrle-nr-G , KT (9.16)

rae 1,1 — xkoapuiHeHT, YUYHTHIBAIONIHH MACCy JOITOJIHHTEILHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB

T3OHa;
nm — Komm4yectBo TOHOB, mr. M3 yClIoOBHS CTYIIEHYATOrO PETYIHPOBAHHS MOIIHOCTH B

COOTHOINEHHH 4:2:1 IMpHHHMaeM n paBHOE 8 WIH 12 IIT.
G —Macca akTHBHOM 4YacTH ogHoro TOHa, Kr

GT :H'La [dT '5T 'pcm +0?25'pm‘n (dT _2'52“)2] , KT (9*1?)

L.~ IimiHa akTHBHOH 4YacTH TOHa, M;
dm— quamMeTp TpyOokH TOHa, M, IpHHUMAIOT H3 cTaHgapTHOro psaga: 8, 9.5, 10, 12,5, 13;

16 nvoM.
' [OKYMEHT NOAMMCAH " iroT 6r = (1,0+1,5) -107 M;
SNEKTPOHHOW NOATACHIO repHaita Tpyoku T OHa H HarmonHuTes (IepHKIa3a
Ceptudvkar: 12000002A633E3D113AD425FB50002000002A6
1 Bnaneneu, UWebayxoea TaTeAaHa AnekcaHgpoBHa
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JlmrHa akTHBHOI yacTH T OHa MokeT OBITh oIlpefielieHa IO (pOpMYIIE:

L =2-(I-0,02)+114-r, , ™ (9.18)
re [ — IIHa KaMephl, M
Iy —pammyc msrun6a Tpyoxn TOHa, M
p=—2 . M (9.19)
3-nr+1

b — IIMpHHA KaMEPBI, M
71, —uncino TOHoB B BepxHeit WIH HIDKHEH CEKI[IH KaMePHL, IIIT.

KoHTpoJILHbIE BOIIPOCHL:

1. OCHOBHEBIE OTIIMYHS KapOYHBIX H ITeKapPHBIX IKA]POB.

2. KOHCTpYKIIHMS H MPHHIMI JeHcTBHA IlekapHoro mmkada IIIIISCM-3 u peXHMOB €ro
BKCIUTYaTal[HH.

3. HopMaTHBEI TEXHOIIOTHYECKOT'O IIPOIIECCa.

4. KOHCTPYKIHH ITeKapHBIX IMKA(POB ¢ pa3IHYHBIM HaIllpaBIIeHHEM JIBHKEHHS TEIUIOHOCHTEIS, HX
IIPEUMYVIIECTBA U HELOCTATKH.

5. CYIIHOCTE Pa3IHYHBIX CIIOCOOO0B Iepefayul TEIIOTHI.

0. Ormmure pa3IMyHble KOHCTPYKIHH IIEKAPHBEIX IMKa(OB C IIPHHYAHTEIBHEIM IBHKEHHEM
TETUIOHOCHTETIA.

7.OMmuImTe KOHCTPYKIHIO ITEKapHOrO InKada C HCIIOIb30BAaHHEM JBYX TEIUIOHOCHTENEH, ero
IIPEHMYVIIECTBA.

8. Kimaccudukairis nekapHbIX MKag OB, IIPeNMYIIECTBA H HEJOCTATKH.

9. KOHCTPYKIIMS M IIPHHIMMIT AEHCTBHS IIEKAPHOIO 3JIEKTPHYECKOIO CEPIIMOHHOIO MOIYIIEHOIO

nekapHoro mxadga IITIIS5CM-3.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3. PEKOMEH/IYEMAA JIMTEPATYPA U HHTEPHET -PECYPChI:

OcHoBHas1 JITEpaTYpA:

1. Boukapepa, H. A. OGopynoBaHHe IIpeAIIPHATHI OOIIECTBEHHOr0 ITHTAaHH. y4eOHOoe IToco0He /
H. A. boukapea. - Mockea: An IInm Ap Meaua, 2020. - 434 ¢. -ISBN 978-5-4497-0507-5. - Tekcr:
SIEKTPOHHBIH //  OnekrpoHHO-OMOmMHoTeuHass cHcTema IPR BOOKS:  [caiit] - URL:
https://www.iprbookshop.ru/94722 html

2. Yabmun, b. B. OGopynoBaHHe IMpeIIpHsaTHIT 00I[eCTBeHHOT O ITHTaHU. yueOHHK / b.B. HaOmuH,
M.A. EBgoxumos, U.1, Mexannieckoe obopyzpoBanue. — MockBa, bepiamm: DirectMEDIA, 2016. — 680 c.

J{oONmoJIHAT eJIbHASA JIATEPATYPA:

1. BoroB, M. K. OGopynoBaHue ITpeJIIpHITHI 00IMIeCTBEHHOr O ITHTaHHT, y4eOHHK / M.M. FoToB,
B./l. Enxuna, B.II. Knprmunnkos. - M.: Akagemis, 2013. - 416 c.

2. O0opynoBaHHe IMTPeAIPHATHI o0IecTBeHHOro muTanug: B 3 4.: yueGnuk / B.J[. Enxmiaa, M. H.
borog, Y. 1, Mexannueckoe o0OpyAOBaHHE. - 2-€ H3M., cTep. - M.: Axagemmus, 2012. - 416 c.

3. O0opyaoBaHHE MPeAIIPHATHH 00Ie CTBeHHOro IHTaHuI B 3 4.: yueOnuk / B.I1. KnuprmiyHukoB,
M.H. botog, Y. 2, TermmoBoe obopyaoBaHHe. - 2-¢ H31., cTep. - M.: Axagemusa, 2012, - 496 c.

4. OCopyaoBaHHe NMPeATPHATHH oOrmecTBeHHOro nuraHud. B 3 4. yueOnuk / T.JI. Komymaena,
H.H. Arajdonor, I'. H. /I3r00a, Y. 3, Topropoe obopymoBaHue. - 2-¢ H31., cTep. - M.: Axagemma, 2012. -
304 c.

5. MormwimsHein, M. I1. ToproBoe obopymoBaHHe IIPEAIIPHATHH OOINECTBEHHOIO ITIHTAHH L. YueOHOe
nmocodue / M. II. MorunsHssni, T.B. Kamammopa, A JO. banacanss; mmox pegakiyeil M.1I. M orumpHbIH. -
Cankr-IletepOypr: Tponuxmii moct, 2014. - 181 ¢. - ISBN 978-5-4377-0051-3. - TekcT: 3JIeKTpOHHEIH //
DINEKTPOHHO-OMOIOTEYHAas CHCTEMA IPR BOOKS: |cait]. : URL.:
https://www.iprbookshop.ru/40921.html

HHTEepHET-pPecYPChI:

I. www.biblioclub.ru — «YHHuBepcuTeTCKass OHOIHOTEKA OHIIANHy», OOIECTBO C OrpaHHYEHHOH
OTBETCTBEHHOCTBIO «J[HpekT—Memmnay.

2. DnekrpoHHO—OHOMOTeyHas cucTeMa IPRbooks, OO0 «Aif ITu Op Memnay.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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I Ipmnoxenue 1

MUHUCTEPCTBO HAVKHU U BBICIIIE' O OBPA3OBAHU S POCCUUCKOU OEEPAIIUU

OI'AOY BO «CEBEPO-KABKA3CKWH ®E TEPAJIEHBIM YHUBEPCUTE T»
[Taruropekmii HHCTHTYT ((prmnan) CKOY
Kadeapa TeXHOTOIrHH MPOIYKTOB ITHTAHHS H TOBapPOBEIEHHS

IIPAKTHUET

TEXHOJIOI MUECKOE OLOPY JIOBAHHWE 11PE)

PaboTa BLIOTIOIHEHA H
3AIHINEHA C OLIEHKOI

ITO AMCITHIDITHE:

LCKASN PABOTA

I IMTAHWAA

BEITTOMHHIT:
CTyJIeHT

[PUSITUU OBIL

ECTBEHHOI' O

Kypca IPyIIIbE

HarmpasneHue mogroroBku: 19.03.04

— opmmr

00y4YeHH

(TIOIITHICE )

PykoBogUTEIL PabOTHI:

(®HO, nomaHocTh, Kadeapa)

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

[Isruropck, 20 1.

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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MHHHCTEPCTBO HAVKH 1 BBICITEI'O OEPA30OBAHHS POCCHUHCKOH @®E JEPAITIN
DenepanrbHOe TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKAECHHE BBICIIETO 00Pa30BaHH S
«CEBEPO-KABKA3CKHWHU ®EJEPAJIbHBIM YHUBEPCHUTET»

[Taruropckuit HHCTHTYT ((pumian) CKOY

MeToqu4yecKHe YKA3AHHUA
IUIS OOYYAIOIMXCA 10 OpraHM3alliH H IMIPOBEAESHHIIO CAMOCTOSATEIIEHOH PadoTH
10 JUCIILIHHE « T eXHOJIOrHyecKoe 000PYIOBAHHE ITPEMIPHATHI OOIeCTBEHHOIO ITHTAHI»
Harrpasienne moarotoBku 19.03.04 TexXHOTOrHS MIPOAYKIIHHA H OpraHM3aIHs OOIIECTBEHHOI'O ITHTaHH 5
HarparneHnocts (1podmiib) TeXHOIOTHS H OpraHH3alis PECTOPAHHOIO JejIa

AOKYMEHT NoannMcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

K, 2022

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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COJAEP/KAHIE

Brenenue

1. O0mras xapakTEpUCTHKA CAMOCTOSTEILHO paOOThI CTYAEHTA IIPU
M3YUYEHUN JUCITUILINHEL: « TeXHOIormIeckoe 000pyJ0BaHIe
IPEAIPUATII 0OIECTBEHHOTI'O IINTAHILT

2. I Inan-rpadux BBITIOIHEHIS CAMOCTOSTENLHOI pabOTEI

3. KOHTpOIbHEIE TOUKHU U BUBI OTUYETHOCTU I10 HIM

4. Meroanmyeckue peKOMEeH 1Al 10 N3YUEHUIO TEOPETUECKOTO
MaTepuaa

5. Meroauieckne ykazaHs (110 BIAaM padoT, IPeayCMOTPEHHEIX
pabodeil mporpaMMOil JUCIIUILUINHEI )

PexomeHyemas JmTeparypa 1 HHTEPHET-PECYPCHI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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BBenenne

[{enbr0o OCBOEHHS AUCIMIUIHMHBI « TeXHOJIOTHYECKOEe O0OPYAOBAaHHE IIPEMIPHATHH OOIIeCTBEHHOI'O
MMHTAHHS). CO3JaHHe HH(OPMAIHMOHHOH Oa3bl BEITYCKHHKA, ITPeAIIOararoInei BRIOOP H pa3paboTKy
COOTBETCTBVIOIIETO TEXHOIOTHYECKOTO OOOPYIOBAHUSA, M IIOATOTOBKY CTYIEHTOB K IPAKTHYECKOH H
HAYYHOH JIESATEIIBHOCTH, CBS3aHHOH C SKCIDIyaTal[MeH MalmMH ¥ algaparoB IIPeJITpHSATHIL
OOINECTBEHHOIO ITMTAHNI H TOPT OBIIH.

3ajayaMM  OCBOEHHMS  JUCIOUIMHBEL  « T exXHOoIormyeckoe  OOOpyAOBaHHE  IPEMIIPHSTHH
OOIECTBEHHOTO ITHTAHN SBIISIOTCH:

° IIPHOOPETEHNE TEOPETHUECKHX 3HAHNH H ITPAKTHYECKHX HABBIKOB B 00IAaCTH YCTPOHCTBA H
Oe30IaCHON 3KCILTyaTal[HH 000pYI0BaHI S,

° PalHOHAJIbHOI'O  HCITOIF30BAHMSA  CBIPBEBBIX, HSHEPIreTHUYECKHX M JIp. PECYPCOB
IIPETTPHSTHH ITMTAHUS 1 TOPTOBJIH;

° IIOA00P COBPEMEHHEIX CIIOCOOOB OpraHM3alMH IIPOH3BOJICTBA C HCIIOJIb30BAHHEM
COBPEMEHHEIX BHJIOB TEXHOIIOTHYECKOr0 OO0PYIOBaHHA.

JucipnumHa « 1T eXHOITornyeckoe o0opyIoBaHHE TIPEeAIIPHATHI OOINECTBEHHOIO IIMTAHHA» BXOIHT
B YaCTh, (DOPMHPYEMYIO YYaCTHHKaMH oOpa3zoBaTelnbHEIX oTHoIeHHI OI1 BO moaroToBku GakamaBpa IT0
HarrpaBjieHHIO 19.03.04 TexHomorug nNpoayKIMH H OpraHM3aIHs oOIECTBEHHOIO IIHTaHHA. Ee OCBOEHHE
IIPOMCXOJUT B 7 CEMECTPE.

KomrieTeHIHH Gﬁ}ﬂIﬁIDH_[EI‘GCH, QJGPMIP}"EP&IBIE B PE3YJIbTATC H3YUCHHNA JTHCIHILIHHDI.

Kon, ¢popmyrmmpoBka Kom, ¢ opmympoBka [ Imannpyemeie pe3yiibTaThl 0OYYEHHS 110
KOMITET €HI[HI HHIMKAaTOopa THCLHIUINHE (MOJIYIIO), XapaKTePH3YIOIIHE
ATaIrkl ()OPMHPOBAHHS KOMITETE HI[HI,
HHJTHKATOPOB
IIK-5 CnocobeH | U]1-1mx-5s OcyiiecTBiasgeT | BoajeeT axkTyanbHOH HHQOpMaIieH B
ITPUMEH SITh KOHTPOJIb Ka4eCTBa, o0macTH HCITOIIE30BAHH S
CITEI[HAIIM3HPOBAHHEIE M | O€30ITaCHOCTH CEIPhS H TEXHOJIOTHYECKOTO OOOPYIOBAaHUSI IIPH
podeCcCHOHATIbHEBIE TOTOBOH MTPOIYKIHH C oOpaborke CBHIPBAL, BRIITYCKa
3HAHHS, B TOM YHCIIE| HCIIOIb30BaHHEM nnony(padpHKaTOB 51 IIPOM3BOJICTRA
MHHOBAI[HOHHEIE, B | HOpMAaTHBHOM ITPOJIYKTOB ITHTAHH BEICOKOI'O KaueCTRa.
O0MacTH  TEXHOJIOTHH | JOKYMEHTAL[HH,
ITPOH3BOICTRA OCHOBHEIX U
ITPOIYKTOB ITHTAHU S, | TIPHKITIAIHBIX METOIOB
OITPEIETISATE HCCIIEOBAH I,
HalpaBlIeHUd pasBHTHA | MJ[-2mx.s OpraHusyeT TEXHOJIOTHYECKHH IIPOIECC
TEXHOIIOTHH  ITHINEBHIX [ OpraHn30BbIBAET IIPOM3BOACTRBA TIPOAYKTOB IMMTAHHSA C
ITPOH3BOJCTR, TEXHOJIIOT MY €CKHIT ITPHUMEHEHHEM COBPEMEHHOI O
TTIOBBIINIEHN S Ka4YeCcTBa H | IIPOLECC ITPOH3BOJACTBA | TEXHOIOIHYECKOIO O00OPYIOBaHISL,
0€30ITaCHOCTH TOTOBOH | IMPOIYKTOB ITHTAHHSI TPaIMI[HOHHBIX H HOBBIX BHIOB CBHIPbS
ITPOYKIH MaCCOBOTI'O H3I'OTOBIIEHHS
1 CIIEI[HAITH3HPOBAHHBIX
ITHITEBEIX IIPOAYKTOB C
ITPHMEeHEHHEM
COBPEMEHHOTO
TEXHOJIOTHYECKOTO
000opYIOBaHH 4,
TPaJIUIIHOHHBIX H HOBBIX
BHJIOB CHIPBAL.
N J1-3mx-5 BeISBIISET JIeMOHCTPHPYET CITOCOOHOCTE
OOREKTRI TS VITVUTIIEHHS | SKCIDTyaTaIiH COBPEMEHHOTO
m%ﬁggﬁ:;gﬂ%ﬁ%ﬁiim TeXHOIIOTHYeCKOr0 00OPYIOBaHHA C IIEJIBLIO
Ceprucdukar:  12000002A633E3D113AD425FB50002000002A6 VIIYUIIICHIT A TEXHOJIOTHH ITHITICBBIX
Bnapeneu: UJEEI'E}FKGEEI TaTtesHa ﬂﬂEHGﬂH,ﬂ,ﬂGEHE OB HPGII3EGI[CTE [ y‘-{ET(}M IH—]]—[(}E&]_[}[(}HI—[[,I}{

HaITpaBIEHHH B HHIYCTPHH ITHTAHH I

Nencteutened: ¢ 20.08 2021 no 20.08 2022



80

000pPYIOBaHIS,
TIPHHITHIIOB YITPaBIICHHS
KaueCTBOM,
0e30IMaCHOCTRIO H
IIPOCIIEKNBAEMOCTBIO
IIPOH3BOCTBA, OCHOB
(PH3HOJIOTHH
MHIIEBapeHHsI H 0OMeHa
BEIECTB, COBPEMEHHBIX

KOHIIETTLFI TIHT aAHH 5.
IIK-6 CriocodeH | M /]- 11mx-¢ BeInomHseT OCVILECTBIISIET HEOOXOHMEIE
IIPOBOAUTEL ITPOEKTHEHIE | TEXHOIIOTHYECKHE TEXHOJIOTHYECKHE pacueThl A Imogdopa

PAaCHCThI, 00OCHOBBIBATh

PACUCThI, KOMIIOHOBKY,

OIITHMAJIBHBIX BHAOB TCXHOJIOTHHCCKOI'O

51 OCVIIECTBIIATE | TOAO0p H YIIPaBIeHHE 000pYIOBaHHUA

TEXHOJIIOTHYECKHE TTHHHUSIMH 000PYIOBaHH 51,

KOMITOHOBKH,  ITOAOOp | INITAHHPOBKY

000pYIOBaHI IUIS | TIPEATTPHSITHI C

ITPOH3BOJACTBEHHBIX HCIIOJIb30BAaHHEM

TEXHOJIIOTHYECKHX HOPMaTHBHOM

JIUHHI, OCHOBHBIX M| JOKYMEHTAI[UH H

BCIIOMOI aTEIIFHBIX KOMIThFOTEPHOH TEXHHKIH.

NMOMEINEHHH, B TOM| MJ-2mm.¢ I IprmveHser Hcmonesyet Pa3IHYHbIE

YHCIIE c| crtocoGrI U cpeacTRa HH() OPMAITHOHHBIE PECYPCEI LS

HCITOIIb30BaHHEM ITOIYUEHHS, XPAaHEHH 4, 000CHOBaHH S BEIOOpA TEXHOIOTHYECKOTO

HH()OPMaI[HOHHBIX nepepaboTKH 000pVYIOBaHHUA OCHOBHBIX 151

TEXHOJIOTHI HH(OPMAITHA IS BCIIOMOI'aTEIb HbIX TIOMEITEHHI
rofgoopa o0opyIOBaHUS, | ITPEAITPHATHS ITHTAHH I

TeXHHKO-SKOHOMHYECKIHX
PacUEeTOB,
ITPOEKTHPOBAHH A
OCHOBHBIX H
BCIIOMOTaTeIbHBIX
[TOMeIIeHHH
TTPEITTPHSITHS ITHTAHHS.

1. O01man xapaKTepHuCcT HKa CAMOCT OATeJIbHOH PadoThI CTYAEHTa NIPH
H3Y4YeHHH JHCHHILIMHBL «TexHo/iornieckoe 000py1oBaHHe NpeJNpPHATHH 001IeCT BEHHOTO
N TAHUSD)

CaMocTosTelbHasa padora — 310 pabdora CTYAEHTOB II0 YCBOEHHIO OOS3aTElIbHOH H CBOOOTHO
IToJTyYyaeMOH HH(poOpMaIHH 110 camMooOpa30BaHHIO. Takasg gopma oOydyeHHS ITPHOOpeTaeT B HACTOSIIEE
BpeMs aKTYaJIbHOCTh H 3HAaUYHNMOCTh. E€ () yHKIHeH SBIISIeTCSA 00ecIieueHHe XOPOIIEro KayecTBa YCBOEHH S
3HAHHH, VYMEHHI, HABBIKOB H IPO(ECCHOHAIBHBIX KOMIIETEHIIHH CTYAEHTAMH II0 H3Y4YaeMOH
THCIHIDINHE. B KadectBe (opM H METOAOB BHEayJHTOPHOH PabOThl CTYAESHTOB SBIISETCS
caMocTosTenbHas padora B OHOIHOTEKE, KOHCIIEKTHPOBaHHeE, padoTa CO CIEIHAIbHEIMH CIOBApSAMH H
CI[paBOYHHMKAMH, PAaCHMPEHHe IIOHATHIHO — TEPMHHOIOTHMYECKOrO  aIlmapara, BBOIOIIHEHHE
HHINBHAYAJIbHBIX TBOPYECKHX ITPOEKTOB. L[ensMi caMOCTOSTEIbHONH paOoTHl SBILTOTCS: (POpMHPOBaHHE
CITIOCOOHOCTEH K CaMOCTOSITEIIbHOMY ITO3HAHHIO H OOYVYEHHIO, IIOMCKY JIMTepaTyphl, OOOOIIEHHIO,
othODMTIEHU) U TINeICTARTIEHWE) TTOMVYEHHRIX De’VIThTAaTOB, HX KPHTHYECKOMY aHalIM3y, ITOHCKY HOBBIX
] FOKYMEHT, DQANACAN / OTCTAaHMBAaHHIO CBOMX TIIPEIJIONKEHHUH, YMEHHI

SNEKTPOHHOW NnoarmcCeio
1Ceprndmkart | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu:

tlebayxosa fatbana AnekcaHaposHa «TexHormornueckoe 0OOPYIOBAHIE ITPEAITPHSITHIL

LﬂeﬁcTBMTEHEH:C2D.ﬂ8.2ﬂ21 90082022 BKC KOHCIICKTA IIPH CAMOCTOATCIIBHOM H3YVHUCHIH
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TMTEPATYPHl, IOATOTOBKE K ITpaKTHYeCKHM padoTaM. Bce yKazaHHBIE BHIBI CaMOCTOSTEILHOH padoTh
IpeaycMaTpuBaroT oBnageHHe cryaeHTamu [IK-5, IIK-6, mpH yCHemmHoM 3aBepIIeHHH H3YYeHHS
ITUCIIIMIUIHHEL « T eXHOIOIHYeCcKoe 000pYAOBAaHHE IIPEATIPHATHIT OOINECTBEHHOI'O ITHTaHIS.

[{enpro MOATOTOBKH K IMPAaKTHYECKHM 3aHATHSIM SBIISETCS IMOArOTOBKA IMCHEMEHHOI'O OTYETA IS
IIPOBEACHNS AHAIMTHYEeCKOH paloTel. 3agayaMH ITOATOTOBKH K IIPAKTHUYECKHM 3aHSITHSM SBIISIETCS
IpeIBapHTEIbHOe o opMIeHHe paOOTHI ¢ MOIHEIM YKa3aHHEM TEOPETHYECKOH H ITPaKTHYECKOH YacTeH,
IIOMCKAa JOIOIHUTENBHEIX MATepHAIOB II0 H3y4aeMbIM TemaM. [lo KaxXIon TeMe IIpeicTaBIEHE]
KOHTPOJIBLHEIE BOIPOCH! IS 3aKPeIUIeHH s H3YYEHHOTO MaTepHaa.

[{enbro IMMOATOTOBKH K CAMOCTOSTEIIbHOMY H3YYEHHIO JIMTEPAT VPRI 110 TeMaM Ne 1-9 MHCIIHIUIHHEL
«TexHomormueckoe o0OPYIOBAHHE ITPEMTPHATHH OOII[eCTBEHHOIO ITHTAHHI» SBJISETCA COOECEIOBAHIE C
IpEIOJaBaTelIeEM II0 TeMaM TeOpPeTHYECKOro MarepHana. 3ajadyaMH IIPH  IIOATOTOBKE K
CaMOCTOSTEIIPHOMY H3YUEHHIO JIHTepaTypbl IO TeMaM Ne 1-9 IHCIMIUIMHBEI — KOHCIIEKTHPOBAaHHE
CTYAEHTOM JIMTEPATYPHBIX HCTOYHHKOB IT0 H3y4YaeMBIM TeMaM padoyeH IMPOrpaMMbl JHCIHILIHHEL.

2. Iliman-rpaguK BbINOJIHEHHS CAMOCTOAT €JILHOH PadoThI

Kompl CpencTBa OOBEM YaCOB, B TOM YHCJIE
peanms TEXHOJIOTHH CPC Konrakt | Beero
yeMBIX OLIEHKH Has
KOMIIET | o padora

- HJ JeITelIbHOCTH CTYIEHTOB

SHLHII, ITperoaa
HHJIIKA BaTEJIEM

TOpa

(oB)
7 ceMecTp

NJ1-1nx-s|CaMOCTOSITEIIbHOE H3YUEHHE Cobece1oBaHHE 46,98 522 52.2
N2 -shmreparypsl 1o TeMe Nel1-9
U -3mx-s
/-6
HU-1mx-s(l IoAroToBKa K IpakTHYeCKHM Otyer 1.62 0,18 1.8
NJ-2nx-s3amsarism Nel -9 (TTHChMEHHBII )
M J1-3mx-5
WNJI-1mx-6

Hroro 3a 7 cemecTp 48,6 54 54

HT1oro 48,6 54 54

3. KoHTpO/IbHbIE TOYKH H BHABLI OTYETHOCTH 110 HUM
B paMKax peNTHHIOBOH CHCTEMEI YCIIEBAEMOCTE CTYAEHTOB 10 KaXKIOH JHCIHMIUIMHE OLIEHHBAETCS
B XOJ[€ TEKVIIETO KOHTPOIS H IIPOMEKYTOUYHOH aTTeCTAL[HH.
Texkymmn KOHTpoOJIb

PellTHHroBasi omeHKA 3HAHHH CTYJAeHTa (B CJIy4YasiX, NPeIYCMOTPEHHbIX HOPMATHBHLIMH
akrtamu CK®Y),

CpOoKH KomiuecTtBo
Ne ri/m BuJ nesSareIbHOCTH CTYIEHTOB
BBITTOITHEHHS OaIoB
] ceMecTp
1 IIpaxrrHyeckas padora Ne 1-5 7 30
2 IIpakrryeckasd padora Ne 6-9 14 25
Hroro 3a 7 ceMecTp: 55

MakcHMaIEHO BO3MOJKHBIH 0aJll 3a BECh TEKYIIIHH KOHTPOIb YCTAaHABIHBAETCSA paBHEIM S3. Tekyilee
KOHTPOJIILHOE MEPOITPHSATHE CUHTAETCS CHAHHBIM, €CIIH CTYIEHT ITONYYHII 3a Hero He MeHee 60% ot

1 AOKYMEHT MOANWUCAH ioro Oamia. PeHTHHToBBIH Oailil, BBICTABISCMBIH
| SNEKTPOHHOM NMNOANUCHIO .

'Ceprudukar: ~ 12000002A633E 3D 113AD425FB50002000002A6 SAAHHOE CTYIEHTOM B YCTAHOBIEHHEIE IPa(HKOM
IBnagenew: " ' lWeBsyxosa TatbAna AnexkcaHgpoeHa A YTOIIHM GﬁPﬂBGMZ

IMUHZ06bLIL 0ALL (6 % 0OM MAKCUMAILHOZO
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3a0aHUA danna 3a KOHMpPOAbHOE 340 aHiie)
Omanauum viil 100
Xopouuiii 80
Yooenemeopumensuoiii 60
Hevooenemeopumenvhuviii 0

IIpoMeKyTOUHAS ATTECTAINSA

[IpoMeKyTOUHAS aTTecTalHsa B (pOpMeE 3a49eTa

[Tporiemypa 3adera (3a4eTa ¢ OLEHKOH) KaK OTAelIbHOE KOHTPOIIbHOE MEPOIIPHATHE HE ITPOBOINTCSL
OLlEHHBaHHE 3HAHHI 00YYaroIlerocs IPOHCXOMHUT IO pe3yIbTaTaM TeKYINEer 0 KOHTPOIS.

3a4yeT BBICTABILIETCS ITO pe3yinbraraM paloThl B CEMECTPE, IPH chadye BCEX KOHTPOIBHBIX TOUYEK,
IPEAYCMOTPEHHBIX TEKYIIUM KOHTPOJIEM VYCIIEBAEMOCTH. ECIHM IO HTOraM cemecTpa OO0y4YaroIHilcs
HMeeT oT 33 10 60 Oau1oB, eMy CTAaBHTICS OTMETKA «3auTeHOo». OOyYaroIeMycs, HMEFOINEMY IO HTOraM
ceMecTpa MeHee 33 OalllIOB, CTABUTCS OTMETKA «HE 3aYTEHO.

KomnnuecTBo OaiuioB 3a 3a4eT (Ssaq) IMIPH pa3iIMYHBIX PEHTHHIOBBIX Oalax
T10 JHCIHITIHHE ITO PE3YIbTaTaM paOOTEI B CEMECTPE

PeliTHHTOBELIi 0aJ1J1 IO JUCIHILIHHE KonnuyecTro 0a/10B 32 3a4eT (Ssaq)
0 pe3yJabTaTaM padoTsl B ceMecTpe (Reon)
S0<Rn<160 40
39 < Reen< 50 35
33<R.en<39 27
Reen< 33 0

4. MeroanueckHe PeKOMEHIANMH 10 H3YYEHHIO TEOPETHYECKOro MaTepHajia

[Ipuctymags x pabore, KaXABIH CTYASHT MJOMKEH IIPpHHHMAaTh BO BHHMAHHE CIIEIVIOIIHE
TTOJIOKEHHS.

JucipmmHa (MOIYIb) ITOCTPOeHA IO TeMaTHYeCKOMY ITPHHIMITY, Ka)kKJas TeMa IPeICTaBIISeT
COOOH JIOTHYECKH 3aBEPIIEHHBIH Pa3ell.

JIEKITHOHHEBII MaTepHall IIOCBAIIEH PACCMOTPEHHIO KIIFOUEBHIX, OA30BBIX ITOIOKEHIII KYPCOB H
Pa3bACHEHHIO YIeOHBIX 3aJJaHHil, BBIHOCHMBIX Ha CAMOCTOSTEIILHYIO PaboTy CTYIEHTOB.

[IpakTHYecKkne 3aHSATHSA IIPOBOJATCS C IENbI0 3aKPeIUIEHHS YCBOEHHOH HH()OpMAIlHH,
IPHOOPETEHNS HABBIKOB €€ IIPHMEHEHHMS ITPH PEINEHHH ITPaKTHYECKHX 3afad B COOTBETCTBVIOIIEH
IIPEIMETHOH OOIaCTH.

CamocrosarenbHasgs  paboTa  CTYAEHTOB  HallpaBlIeHAa Ha  CaMOCTOSTEIIBHOE  HM3YUYEHHE
IOIOIIHUTEIILHOIO MaTepHaia, IMOATOTOBKY K IPAaKTHYECKHM H J1a00paTOpHBIM 3aHSATHSM, a TakKxke
BBIIIOJTHEHHS BCEX BHIOB CAMOCTOSTEILHON PadOTHI.

JIII YCTIEIIIHOTO OCBOEHHS JHCIMILIHHEI, HEOOXOMHMMO BBIITOIIHHTE BCE BHIABI CAMOCTOSTEIIBLHOIN
pPabOTHI, HCIIONB3Ys PeKOMeHJyeMble HCTOYHHKH HH(OPMAIHH.

Bonpocwt ona cobecedoeanus:
ba3oBbIH YPOBEHDb

Tema 1. O0mue cBeJeHHS 0 MeXaHHYECKOM OOOpPYJI0BAHHH. YHHBepPCAIbHBLIH NPHBO,
00opy/0BaHHeE IS HApPEe3KH.

I. THIBI SNEKTPONPHBOAOB, IIPHMEHSEMBIE B OOOPYIOBAHHH TIPEANIPHATHH OOIIECTBEHHOIO
ITHTaHH

2. O0upie cBeIeHH S O NeTalIaxX MaIllMH H MaTepHalIax, IIPHMEHIEMBIX B MAIIIHHOCTPOSHIH.

3. Kimaccugukaiius geranei MarlH.

NOKYMEHT MOAMVCAH -

INEKTPOHHOM MOANUCHIO y
Ceprdukar:  12000002A633E3D113AD425FB50002000002A6 JCHHOCIH YCIPOHCIBAa OCHOBHBIX 3II0B, Xapakicp
/Bnapgeneél;: | LWe6Bayxoea TatbsaHa AnekcaHapoBHa X MCEXaHH3MOB, IIpHHITHII JAOCHCTBHA, IIPpaBHIIA

ki XHHKa 0e30ITaCHOCTH.
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0. YcTpoHCcTBa, 00ecIieynBaroIie 0e30MacHOCTh PpaboThI MAIIH.

7. MammHel I8 Hape3KH TacTPOHOMHYECKHX TOBAPOB. THIIEL, OCOOEHHOCTH VYCTPOHCTBA
OCHOBHBIX V3JIOB, XapakTep ABMKeHHS PaObOoyMX HHCTPYMEHTOB M ITOHAIOIIMX MEXAHH3MOB, ITPHHI[HII
IEHCTBHS, ITpaBHJIa SKCIUIyaTal[HH, PETYIHPOBAHHE TOJIIIHHEI HAPE3KH, TEXHHKA O€30ITaCHOCTH.

8. Kimaccudrkaiiina MexaHHIeCKOr0 000PYIOBaHH A IO Pa3IIHUHBIM ITPH3HAKAM.

9. OmnacHeIe 30HBI MAIllHH H MEXAHH3MOB, CIIOCOOBI 3aIl[HTEI M COOIIOJEHHS ITPaBIII TeXHHKH
0e30ITacCHOCTH.

10. YHHBepcalbHBIE NPHBOABLI (YHHBEpcaldbHAs KyXOHHas MaIllHHA), HX Ha3Ha4YeHHe, THIIHL,
KOMIUIEKTHOCTD, ITpaBHJIa COOPKH, SKCIIYaTal[HH H TEXHHKH Oe30ITaCHOCTH.

Tema 2. ManiMHbI 1191 00padOTKH 0BOIIIEH, MfICA H PbIOBI

1. MamuHe! I OYHCTKH CBIPBIX OBOINEH, H3MENBUYEHHS H HAPEe3KH CBHIPBIX H BapEHBIX OBOIIEH:
Ha3sHAUYEHHE, THIIBI, IIPHHI[MIT JeHCTBHSI, OCOOEHHOCTH YCTPOHCTBA, IPaBHIIa- COOPKH, SKCIUIyaTaIl[MH H
TeXHHKH 0e30IT1aCHOCTH.

2. llporupouHele MalmHel. Ha3sHAYEHHE, THILI, IIPHHINOI JeHCTBHS, IIpaBHiIa COOPKH,
BKCIUTYaTal[HH H TEXHHKH O0€30ITaCHOCTH.

3. YcTpoHCTBA I OTKHMA COKOB. THIIBIL, YCTPOHCTBO, HCIIOIb30BAHIE.

4. ManmHe! 1j1 H3MEJIbUYEeHH S MSICa H PhIOBI, OUHCTKH PHIOHL.

5. MammHsl 471 pRIXIIeHHS Msca, (POPMOBKH KOTJIET H OHTOYKOB.

Tema 3. ManmHbI KOHAHT EPCKOr0 H MYYHOI'0 I[€Xa

1. MexaHm3aiisa TeXHOIOTHYEeCKHX ITPOIECCOB KOHAHUTEPCKOrO I[eXa.

2. Mexanuszaius TeXHOMOrHYeCKHX ITPOL[ECCOB MYYHOTI'O I[eXa.

3. Kimaccugukaiiis MariH KOHIHTEPCKOr O Iiexa.

4. KnaccuHKaIisa MallHH My4YHOI'O IIeXa.

5. MarmHel 471 IIpoceHBaHM S MYKH.

0. ManmHe! 1j1 3aMeca H pacKaTKH TeCTa.

7. YCTpPOHCTBO, IIPHHIMII JEHCTBHS, OCOOEHHOCTH SKCIUIVaTallMH, IIPpaBHiIa TEXHHKH
0e30ITacHOCTH.

Tema 4. IloagbemMHO-TPaHCIIOPTHOE 000OpPY/I0BaHHE, MOCYJAO0MOEYHbIE MAIIIMHbLI H TOProBoe
000pYJ0BaHHE

1. Knaccuguxaims moJbEMHO-TPAaHCIIOPTHOIO 000PYAOBAHHS IO BHAY HCIIONb3YEeMOH SHEPIHH,
(PYHKI[HOHAILHOMY Ha3HAYEHHIO, CTelleHH ITOABHKHOCTH 10 ITPHHIHITY JeHCTBH.

2. XapakTepHCTHKA OCHOBHBIX THIIOB ITOABEMHO-TPAHCIIOPTHOrO OO0OPYAOBAaHHS, IIpaBHIIA HX
Oe30IacCHON 3KCILIyaTal[HH.

3. TlocygomoeyHBIe MaIIHHBL HazHaYeHHe, KIacCH(HKAI, XapaKTepHCTHKA TeXHOIOITHYECKOIO
IIPOIIECCAa MAIIIMHHOIO MBITES, CTaAHH 0OpabOTKH, TEMITEPAT YPHBIH PEKIM.

4. IlocygoMOeYHBIE MAIIMHEI, YHHBEPCAIBHEIE IIEPHOAHYECKOIO H HEIPEPLIBHOIO IEHCTBHA,
MAIIHHBI JUII MOHKH (PYHKI[HOHAJILHBIX €MKOCTeH, KOHTEeHHEPOB, CTelUIa)keH, CIIEIITIOJHOCOB: THIIBI,
HasHAa4YeHHEe, OCOOEHHOCTH VYCTPOHCTBA OCHOBHBIX V3JIOB, IIpaBHiIa JKCIUIVaTallMH W TEXHHKH
0e30ITacCHOCTH.

5. Kimaccugukaiiis BeCOH3MEPHTEILHOI 0 000Dy 0BaHHS IO Pa3/IMYHBIM ITPH3HAKAM.

6. O01pie MPHHIIHITEI YCTPOHCTBA H HHIEKCALS TOPTrOBBIX BECOB.

7. llOpssmoK TIIOBEPKH BECOH3MEPHTEIILPHOIO OOOPYAOBAHHSI. CIIOCOOBI  ITOATBEPKIEHHSI
COOTBETCTBHSL

8. Kpurepnu Bp1dopa BECOB I Pa3sIHYHBIX THIIOB ITPEIIPH STHI.

9. Bechl MexXaHHYeCKHe: BHJBI, YCTPOHCTBO, IIPHHIMII JeHCTBHS, IIPAaBHIIA SKCIUIVATAL[HH H
TeXHHKH 0e30IT1aCHOCTH.

10. DIeKTpOHHEIE BECHI. Ha3HAYEHHE, THIBI, OCOOEHHOCTH, IIPHHI[MII JAeHCTBHS, IIPaBHIIA
SKCIUIVaTaLlHH H TEXHHKH 0€30ITaCHOCTH.

AOKYMEHT MNOANVCAH HazHauYeHHe, KIacCcHbHKAIIHI
SNEKTPOHHOWM NOANUCKIO | ’ (rcar(us.
Ceptudbukar: - 12000002A633E3D113AD425FB50002000002A6 OIHACMBIX KOHTPOIBHO-KACCOBRIMH MAIITHHAMH.
Bnapeneu: Webayxora TateaHa AneKkcaHposHa 1HBEI.
'TOBAHHH.
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1. Kimaccudukaiiisg TeIDIoreHepHPYIOIMX YCTPOHCTB.

2. YcTpolcTBa I IMpeoOpa30oBaHHA SIeKTPHYECKOH SHEPIrHH B TEIIOBYIO (3IeKTpHYEecKHE
HarpeBaTellbHbIE SIIEMEHTHI): THIIbI, YCTPOHCTBO, JOCTOHHCTBA H HEJIOCTaTKH.

3. PerynupoBaHiie MOII[HOCTH 3IEKTPHYECKHX HAaIPEBATEILHEBIX JIEMEHTOB.

4. Ucniomp30oBaHHe 3lIeKTpoTeXHYecKux ImpHoopoB (TIIKII) mamsa peryimpoBaHHI MOIITHOCTH.

5. AllbTepHAaTHUBHBIE HCTOYHHKH TETINIA.

6. Kimaccugukaiysa Termroporo 000pyAoBaHHS IO TEXHOIIOTHYECKOMY Ha3HAYEHHIO, HCTOYHHKAM
TeIvla, CTPYKTYpe padodyero IHKia, criocody odorpesa, CTelleHH aBTOMAarH3ai. OOINMHEe CBEAEHHS O
MOIYIIBHOM 000PYIAOBAHHH H I'aCTPOEMKOCT SIX.

7. TpeboBaHH, IPEABIBISEMBIE K TEIUIOBBIM allllapaTaM.

8. HasHaueHIe OCHOBHBIX YaCTEH TEIUIOBBIX aIllIapaToB.

9. IIpnGOpEl KOHTPOJIIA H YVIIPABIEHH S SIIEKTPOTEIUIOBEIMH arlrapaTamMH.

10. OmacHsle (paKTOPHI IIPH 3KCIITYaTal[HH TEIUIOBOI0 000PYA0BaHHS, CITOCOOBI 3aII[HTHI.

Tema 6. BapouHoe, :kapo4Hoe H IleKapcKoe 000py10BaHHE

1. Buasl M HasHayeHHE BapOYHBIX allllapaTOB, OCHOBHEBIE TEXHOJIOTHYECKHE TpeOOBaHILL,
IIPEIBSBIIIEMBIE HX KOHCTPVYKIHH.

2. IlmmepapoyHble KOTJIBL. HAa3HAUEHHE, THILI, ITPHHI[MITHAJIPHAS CXEMa YCTPOHCTBA, ITPHHIIHIL
o0orpeBa BapOYHOI'0 COCY/Ia, PEKHMBI PadOTHI, IIPaBHIIa 3KCILTyaTal[MH U TEXHHUKH O€30ITaCHOCTH.

3. YcrpoiicTBa 3JIeKTpHYEeCKHe BapoyHble (YOB): Ha3HaueHHe, OCOOEHHOCTH YCTPOHCTBa H
SKCIUTYaTaIlMH, 00IIacTh IMTPHMEHEHH .

4. O0uie ceegeHH 00 aBTOKIIaBaX H BaKyyM-araraparax.

BKCIUTYaTallHH.

5. IlapoBapouHbI€ armraparhl. Ha3sHAUEHHE, THIBI, OCOOEHHOCTH YCTPOHCTBA OCHOBHBIX V3JIO0B,
IIPUHIMIT PaOOTHI, ITPaBIUIa SKCIUTYATAIIMH H TEXHUKH OE30IIaCHOCTH.

6. ArmrapaThl AJISI IOPIHOHHOIO ITPHT OTORIEHU S KO(e H asl.

7. THIIBL, YCTPOHCTBO, IIPHHIIMIT JAEHCTBHSL, IIPpaBHiIa HSKCIUIyaTal[HH H TEXHHKH O€30ITaCHOCTH.

8. DJIeKTpOCKOBOPOXABI, (PPHTIOPHHIILI: THIIBI, Ha3Ha4YeHHe, OCOOEHHOCTH YCTPOHCTBA, ITPHHIIHIL
IEeHCTBHA, ITPHOOPEI aBTOMATHUYECKOIO PErYIHPOBAHHS TEIUIOBOIO PeXkHMa, IPaBHIIa SKCIUIYATAIMH H
TEXHHKA Oe30ITaCHOCTH.

0. JKapouHele M TNeKapHble INKa(bl: THITB, Ha3HaYeHHe, OCOOSHHOCTH YCTPOHCTBA, ITPHHIIHII
IeHCTBHSA, ITPHOOPEI aBTOMATHUYECKOIO PErYIHPOBAHHS TEIUIOBOIO PeXkiMa, IpaBHIIa SKCIUIYaTaIHH H
TeXHHKa, 0e30ITaCHOCTH.

10. Armmiapatel ¢ HMK-o00orpeBoM - I'PHIH, TOCTEPBI, POCTEPHI M INAIUIBIYHBIE TIEYH. THIIBL,
HasHaueHHe, OCOOEHHOCTH YCTPOHCTBA, IIPHHIMII AeHCTBHSL, IIPHOOPEI aBTOMATHYECKOI0 PETYIIHPOBAHHS
TEIUIOBOI'O PeKHMa, IIPaBIIIa SKCIUTyaTallHH H TEXHHKA O€30ITaCHOCTH.

Tema 7. MHOro(p)yHKIIHOHAJILHOE TEIJIOBOE 000PY/I0BAHHE.

1. MHKpPOBOJIHOBEIE IIEYH: MHOI'O(DYHKI[THOHAIFHOE Ha3sHAYeHHE, THIIBI, YCTPOHCTBO OCHOBHBIX
Y3IIOB, ITPHHI{HIT PaOOTHL, IIPAaBHIa SKCIUTYaTaI[HH M TEXHHUKH Oe30ITaCHOCTH.

2. TlapokoHBeKTOMATHI (KOMOH-IIKA(BI): Ha3sHa4YeHHEe, YCTPOHCTBO, ITPOrpaMMBI  («TOpSTIHI
BO3IYX», «IIap», «KOMOHMHHPOBAHHBIH ITap»), IPHHIMII JeHCTBHS, ITPaBHJIA SKCIDIyaTallHH H TeXHHKH
0e30ITaCHOCTH.

3. KOHBEKTOpHI. Ha3HAUEHHE, YCTPOHCTBO, IIPHHIMMIT JAEHCTBHA, ITpaBHiIAa SKCIUTYATAI[MH H
TEXHHKH O€30ITaCHOCTH.

Tema 8. ObopyaoBaHHe YHHBepcaJIbHOe, BOJOTPeiiHOe H JJIA pa3aui MHAIIH.

1. TImuTel »neKTpHYecKHe: KIacCH@HKAI[HSA, HasHaueHHe, OCOOEHHOCTH YCTPOHCTBAa OCHOBHBIX
Y3II0B, IIPHHI{HIT paOOTHL, IIPaBHiIa 3KCIUTyaTal[HH 1 TeXHHUKH Oe30ITaCHOCTH.

2. I TEI 3IEeKTPpHYECKHE C PETYIIHPYEMOH ITOBEPXHOCTEIO 000IPERA.

3. ABTOMAaTHYECKHE SIEKTPOKUIIATHIIFHUKN. Ha3sHAUeHHE, THIBI, OCOOEHHOCTH VCTPOHCTBA

| ACKYMEHT MNOANNCAH TaIlHH U TeXHHUKH 0e30IacHOCTH
i it .
3NEKTPOHHOW NOANMUCHIO | all _
Ceprudukar: - 12000002A633E3D113ADA25FB50002000002A6 S MHIH B TOPSTYEM COCTOSHIH: KIaCCH(HKAISL
1Bnageney: lebayxoea TateaHa AnekcaHgpoeHa
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5. MapMHTEI OIS TIEPBRIX H BTOPBIX OMIOA. THIBI, HasHAUYeHHE, OCOOEHHOCTH YCTPOHCTBA
OCHOBHBIX Y3JIOB, IIPHHIIMIT PaOOTEI, IIpaBiiIa SKCIUTYaTallHH H TEXHHKH Oe30ITaCHOCTH.

Tema 9. O0mme cBeJeHNA 0 X010 HJIbHOM 000PY/I0BAHHH.

1. XonomwisHOe 000pYAOBaHHE. Ha3sHAUEHHE, HAIIPABIIEHHS COBEPIIEHCTBOBAHM S OCHAII[EHHOCTH
IIPEITPHSITHI OOINECTBEHHOI O ITHTAHH .

2. KimaccugukaIias crioco00oB OXIIaXJIeHHS, HX XapaKTepHCTHKA.

3. XOIOAHWJIbHEIE arceHTHL. ITIOHSTHE, HaszHaueHHe, HX BHJBI, CBOHCTBA, OOIACTh ITPHMEHEHHS,
BIIMSHHE Ha OKPYKAIOIIYIO CPELY.

4. XOIIOAHIIbHBIE MAIIMHEL ITIOHITHE H Ha3HAUYeHIE.

5. Knaccuduxaimsa XoToAHIbHOrO 00OpYAOBaHHA ITO HazHAUeHHIO, TeMIIePaTYPHOMY pPeKHMY,
XapaKTepy HOBIKEHHS BO3AyXa B OXJIAXIAEMOM OOBEME, CTEIIEHH TepPMETHYHOCTH XOIOIHIBHOIO
arperara, pacIioloKeHH IO XOJIOJHILHOI O arperaTa HiH MallliHb].

0. CraiHoHapHBEIE OXJIa)KJacMble OOBEKTBI, KaMepPhl OXJaKAacMble COOPHO-IIMTOBEIE. OOIIad
XapakKTepHCTHKA, THIIBI, Ha3sHAUEHHEe, OCOOEHHOCTH VCTPOHCTBA OCHOBHBIX VY3JIOB, ITpaBHIIA
BKCIUTYaTal[HH H TEXHHKH O0€30ITaCHOCTH.

7. IIxadpl XONOAHIIbHBIE, ITPHIABKH OXJIaKJacMble, BHTPHHBI, CTOHKH-BHTPHHBI, ITPHIABKH-
BHTPHHBI, JIbJOreHEPATOPHI, 000PYAOBaHHE IS OXJIaXKAeHHS KHIKOCTeH, (ppH3ephl: HazsHaUeHHe, THITBI,
o0IIast XapakKTepHCTHKA, OCOOEHHOCTH YCTPOHCTBA OCHOBHBIX Y3IIOB, IIPaBIUIa SKCIUIYATAIMH U TEeXHHKH
0e30ITaCHOCTH.

IIoBBINIEHHBINA YPOBEHDb

Tema 1. O0mme cBeJeHHA 0 MeXaHHYeCKOM O0OOpPYJI0BAHHH. YHHBepPCAJLHBLIH NPHBO,
00opy/0BaHHE I HAPE3KH

1. IIpyyHHEl BOZHHKHOBEHHS H IOCIESACTBHS JEHCTBHH TOKOB IEPETPY3KH H TOKOB KOPOTKOI'O
3aMBIKAHII 4.

2. Armaparsl 3allUThL. HX THITEL, YCTPOHCTBO H IIPHHIHIT JeHCTBHAL.

3. CTpyKTYypa MalllHH H MEXAHH3MOB.

4. OCHOBHBIE Y3IIBI COBPEMEHHOH TEXHOMOIHYECKOH MAIIIHHEI, HX Ha3HAYEeHHE.

5. IIpeumyinecTtBa H HEAOCTATKH HCITOIB30BAHI S YHHBEPCAIILHBIX IIPHBOIOB Pas3/IMYHEIX THITOB.

Tema 2. ManmmHbI 419 00padoTKH 0BOIIIEil, MACA H PbIObI

1. MexaHH3MBI K YHHBepPCaJIbHOMY ITPHBOAY (IS PHIXJIEHHS Msca, Hape3KH Ha OeCTporaHoB,
H3MeNIbUYeHHS cyxXapeH H Ieplia); YCTPOHCTBO, IIPHHIIHIT JeHCTBHS, IpaBHIa H BHALI COOPKH, ITpaBHIIA
BKCIUIYaTal[HH H TEXHHKH O€30ITaCHOCTH.

2. HegocTaTki COBpEMEeHHEBIX MAIIMH 719 00pabOoTKH OBOIIEH, MIca H PHIOHI.

Tema 3. MammMHbI KOHIHT€PCKOr0 H MYYHOI'0 LeXa

1. Manmne! 171 B30HBaHH I KOHJIHTEPCKHX CMECEH.

2. ManmHsl 1 MeXaHH3MBI CITel[HAJIBHOI'O Ha3HAYEeHH .

3. HegocTaTki COBpEMEHHBIX MAIIIHH KOHIHTEPCKOI0 H MYYHOTIO I[EXA.

Tema 4. IlogbeMHO-TPAHCIOPTHOE 00OPYAOBAHHE, NMOCYJ0MOE€YHbIE MAIMHLI H TOPIoBOe€
00opy/10BaHHE

1. JInTHI: YCTPOHCTBO, MPHHIMIIL JeHCTBHSA, IIpaBHiIa 0e30MmacHOH paboTHhI.

2. Moromue cpeacTsa i1 MBITES ITIOCYIBI, TPeOOBAaHHS.

3. MeTtponornyeckie H 3KCIUIyaTallOHHEIE TPeOOBaHI S, IIPEAbSBIISIEMEIE K BECAM.

4. 'ocygapCTBEHHEBIH PEECTP KOHTPOIBHO-KaCCOBBIX MAITIHH.

5. Kpurepun Be160pa THIIOB MAIlTHH, OPraHH3aI[HsI TEXHHYECKOro OO0CITYKHBAHH 5.

Tema S. O0mme cBeleHNA 0 TENJI0BOM 000PYA0BAHHN

1. OCHOBHEBIE BHJIBI SHEPTOHOCHTEEH, 00IIaCTh MX ITPHMEHEHTSI.

2. CriocoOFHI IlepeJadyH Tervia H HX XapaKTePHCTHKA.
NOKYMEHT MNOANMUCAH
3NEKTPOHHOW NOAMUCHIO
Ceptudukar: ' 12000002A633E3D113AD425FB50002000002A6

Bnapgeneu: | llleBsyxoea TarkaHa AnekcaHapoBHa CEMEBIC B TCIIIIOBOM Gﬁﬂp}f,I[DEﬂHI]II: X CBOFICTBA.

)oopyaoBaHue
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1. KOHTpOIBHO-M3MEPHTEINbHAS M TIPEAOXpPaHHTEIIbHAS apMaTypa IHINEBAPOYHBEIX KOTJIOB:
HasHaueHHe, o0Ias XapaKTepPHUCTHKA, SIEKTPHYECKasd CXeMa YITPaBIIEHHA.

2. Ilopsamok BeleHHS TeXHHYECKOH JOKYMEHTAIHH 110 OOCIIYKHBAHHIO ITOBEMHO-TPAHCIIOPTHOI'O
000OpYIOBaHH.

3. Armaparel IS KapKH COCHCOK H JIPYIrO€ HACTOJIBHOE KAapO4yHOe OOOPYIOBAaHHE: THIIBL,
HasHauUeHHe, OCOOEHHOCTH YCTPOHCTBA, ITPHHITHIT JeHCTBHS, ITPHOOPEI aBTOMAaTHYECKOTO PErYIIMPOBAHH S
TEIUIOBOI'O PeKHMa, IIPABIIIA SKCIUTyaTallMH H TEXHHKA O€30ITaCHOCTH.

4. JKapouHble amnmaparhkl HENPEPHIBHOIO HAeHCTBHS. aBTOMAT JJIS, IIPUTOTOBIEHUS H JKapKH
IIOHYHUKOB, aBTOMAT JJIS TIPHTOTOBIIEHMS H JKApKH ITHMPOKKOB C HAUMHKOH, >XKAPOBHH JJIS BBIITEYKIH
OIMHYMKOBOH JIEHTHI, aImiapar JJIs IPHTOTOBIIEHH I OJIMHYHKOB ¢ HAUHHKOH.

5. OO0m@as XapakTepHCTHKa, OCOOEHHOCTH VCTPOHCTBA, ITpHOOPEI  aBTOMATHYECKOIO
PETYIIMPOBaHHU S, TEXHHKA O€30IIaCHOCTH IIPH SKCITYaTaIlHH ardrapaToB HEIIPEPEIBHOIO JEHCTRHSL.

Tema 7. MHorop)yHKIHOHAJILHOE TENJIOBOE 000PY/10BAHHE

1. MHOroyHKIIHOHaIIbHASI KyXOHHAs CTAHLMS. BHJIBI, Ha3HAYEHHE, YCTPOHCTBO, ITPHHIAIL
IeHCTBHSL, IpaBHIIa SKCIUTYaTaI[MH H TEXHHKH O0€30ITaCHOCTH.

2. MHorogyakimoHamsHele CBY armmmapaThl: BHIBL, HazHaYeHHe, YCTPOHCTBO, IIPHHIMIT JeHCTBHA,
IpaBIUIa SKCIUTYaTaI[MH H TEXHHUKH O0€30ITaCHOCTH.

Tema 8. O0opyaoBanne YHHBepcaJIbHOE, BOJAOTPeHOE H IS pa3Jad M.

1. OCOOEHHOCTH YCTPOHCTBA HArpeBaTEIBHOI'O 3JIeMEHTa M KapOYHOH ITOBEPXHOCTH, CITOCOOBI
PETYIIMPOBAHU S MOIITHOCTH.

2. ITpaBmia sxcruryaraniy (0COOEHHOCTH yXO0/Ia 3a ’KapOYHOH ITOBEPXHOCTBIO ILJINT).

3. ABTOMaTHYECKHI KOHTPOIIb YPOBHS 3aIIOTHEHHS KITTSTHIILHHKA.

4. TepMocTaThl, TEIUIOBBIE INKAa(pbl M CTOHKH. THIIBI, Ha3HadYeHHe, OCOOEHHOCTH YCTPOHCTBA
OCHOBHBIX Y3IIOB, IPHHIMUIT paOOTHI, ITPaBIUIa SKCIUIYaTal[HH 1 TEXHHKH Oe30ITaCHOCTH.

Tema 9. O0mue cBeJeHNA 0 X010 JIbHOM 000PY/I0BAHHH

1. OxmaxaeHHe eCTeCTBEHHOE M HCKYCCTBEHHOE, Oe3MalllMHHOEe H MAaIIMHHOE. MX CVYIIHOCTE,
IIPENMYIIECTBA H HEJOCTATKH Pa3HBIX BHJIOB H THIIOB.

2. CyIIHOCTR APYTHX CIIOCOOOB OXTaXAeHHS (TEpMO3IEKTPHYECKOTrO, PACIIMPEHHS CKaThIX
ra3oB).

3. IloHsarue o6 YCTPOHCTBE H IIPHHIMHIIE PA0OTHI XI1aJOHOBOH KOMITPECCHOHHON MAIIIHHEI.

4. KnaccudHukariisg XoIOANIFHEIX MAIIMH H arperaToB II0 BHAY XJIaJOHa, TeMIlepaType KHIIeHHS
XJ1aJ{0Ha, XOIIOMOIIPOM3BOAHTEILHOCTH, CITIOCO0Y OXIa)KIeHHS, THIIY KOMIIpeccopa M KOHJIgHcaropa,
CTEIEHH aBTOMATH3AI[UH M arperaTHpOBaHUA.

5. Komrmpeccophl, KOHAEHCATOPBI M HCITAPHTEIH XOIOIILHBIX MAIIIHH. HasHAuYeHIe, YCTPOHCTRO,
IIPHHITNIT JeHCTBHSL

6. IIpnGopel aBTOMAaTHKH XOJIOAHIILHBIX MAIIIHH.

KpHT €PpHH OIICHHBAHNHA KOMIIET eHIIHH InpH CﬂﬁECEﬂﬂEﬂHHH CO CTYACHTOM

OlleHKa «OTIIMYHO» BBICTABIIIETCS CTVIACHTY, cCJIM. OEMOHCTPHPVYCT I‘J'IY@GI{HE SHaHIA
IMPOrpaMMHOI'0 MATCPHAId, HCHCPIIBIBAIOIIC, IIOCIICAOBATCIIBHO, I'PaMOTHO H JIOTHYCCKH CTpGﬁHG
H3JIaracT l’[pﬂl"pﬂhﬂ‘vﬂ{ﬂﬁ MATCPpHAII, HE 3aTpyaJHAACE C OTBCTOM IIPH BHIAOH3MCHCHHH 3d41dHHA,
caMOCTOSTeIbHO 0000IaeT M H3Iaraet MATEPHAII, HE MJOIIYCKAA GH.III@GI{; CBOOOIHO OIIEPHPYET
OCHOBHBIMI TCOPCTHYHCCKIIMH ITOJIOKCHHAMI ITO ]’[pﬂﬁJIEMﬂ,THI{E H3JIaI'dC€MOI'0O MATCPHAIIA.

O1[eHKa (XOPOHIO» BBICTABIIFACTCA CTYIACHTY, CCJIH. JACMOHCTPHPYCT JOCTATOYHBIC 3HAHIA
IMPOrpaMMHOI'O MaTCPHaAlId, I'PAMOTHO H ITIO CYIIECTBY H3JIAl'dCT Hpﬂfpﬂhﬂwﬂ-[ﬂﬁ MATCPHAIl, HE JOIIYCKACT
CYHICCTBCHHDBIX HEeTOUYHOCTEH ITPH OTBCTC Hd BOIIPOC, ITPABHIIBHO IIPHMCHACT TCOPCTHYCCKIIC ITOJIOYKCEHH A
IPpH PpECHICHHH CHTYAIIHOHHBIX 3aJd4dY, CaAMOCTOATCIIBEHO 0000IIaeT H H3Iaraer MATCEPHAII, HE JOIIYCKAA
CYIOECTBCHHBIX OIIHOOK.

AOKYMEHT NOATNMCAH aTCcd  CTVIAEHT ecIlH: H37IaraeT OCHOBHOII
1 SNEKTPOHHOW NOANUCHLIO u_y'[[ Y, '
1Ceptudmkar: ' 12000002A633E3D113AD425F B50002000002A6 ACTAJICH, JOITYCKAaeT HETOYHOCTH, HEKOPPEKTHBIC
|Bnageneu; LLebayxoea TateAHa AnekcaHopoBHa JIOZKEHHH ITPOI'PaMMHOI'O MATCPHAJId, HCITBITEIBACT
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OlLleHKa «HEYIOBIETBOPHTEIILHOY» BEICTABISACTCS CTYAEHTY, €CIIH: He 3HaeT 3HAUHTebHOH YacTH
IIPOrpaMMHOI0 MaTepHala; AOIycKaeT I'pyOble OINMMOKH ITPH H3I0KEHHH ITPOrpaMMHOIO MaTepHala, C
OONBIIIMMH 3aTPYAHEHHSAMH PEIAcT CHTYAI[HOHHEIE 3a[ayH.

OILleHKa «3a4YTEHO» BBICTABISETCS CTYAEHTY, €CIH IIPH cOOeCelOBAaHHH CTVYAEHT pPacKphIBAcT
BOIIPOCHL II0 TEMaM MJHCIIIUIMHEI, XOPOIIO OPHEHTHPYETCSA. B TEePMHHAX M  OIIPEACIICHHSX,
TEXHOIIOTHYECKHX acIlleKTaxX IIPOM3BOACTBA ITPOAYKIIMH OOIeCTBEHHOI'O ITHTAHHS C HCIIOJIb30BAHHEM
Pa3IHYHBEIX BHAOB OOOpPYAOBAaHMS, YMeeT IIoAO0Hparh TpeOyeMble BHIBI TEXHOJIOTHYECKOTO
000pyIOBaHH, ITPOH3BOAUTE HEOOXOMHMBIE PaCUETHI.

OILleHKa «HE 3aYTEHO» BBICTABISETCS CTYAEHTY, €CIH IIpH coOeceJOBAaHHH CTVAEHT JOITYCKaeT
rpyOble OIIMOKH, HE OPHEHTHPYETCS. B TEPMHHAX H OIPEeJAelIeHHSIX, TEXHOJOTHYECKHX aclleKTax
IIPOM3BOACTBA TPOAYKIMH  OOINECTBEHHOIO IIMTAHHS C  HCIIOIB30BAHHEM  Pa3IMUYHBIX BHIOB
o0opyaOBaHI, HE YMEeT IToAOHpaTh TpedyeMble BHABI TEXHOIOIHYECKOro 000pYIOBAaHHS, IIPOH3BOSHTE
HeOOXOHMBIE PACUETHI.

MakcHuMajJIbHO BO3MOXHBIN Oallll 3a BeCh TEKVIIHMH KOHTPOIb YCTAaHABIIMBACTCS PaBHBIM S3.
Tekyilee KOHTPOIBHOE MEPOIPHATHE CUHTAETCS CHAHHBIM, €CIIH CTYAEHT IOJIYVYHII 3a HErO0 He McHee
60% oOT VYCTAaHOBIEHHOIO /IS 5STOr0 KOHTPOIS MaKCHMalbHOro Oamna. PeHTHHTOBBIH — Oalll,
BRICTABISIEMEIIL  CTYIAEHTY 3a TeEKyIllee KOHTPOIBHOE MEPOIPHATHE, CIOAHHOE CTYAESHTOM B
YCTaHOBJIEHHBIE I'PA(PHKOM KOHTPOIBHBIX MEPOIIPHSATHI CPOKH, ONIPENENIETCS CIEAYIOIHM 00pa3oM:

YpOoBeHb BHIIIOIHEHHI KOHTPOIBHOIO 3a/iaHHA | PellTHHT OBEIH Oami (B % OT MakcHMamsHOTro Oamra
32 KOHTPOJIbHOE 3aJaHHE )
OTIHYHBLT 100
X OpOIIHIT 80
Y IOBIIETBOPH TEIIb HELI 60
HeyIoBIETBOPHTEIBHELT 0

[Iporeaypa IpoBeAeHHS JAaHHOTO OIIEHOYHOI'O MEPOIPHSATHS BKIIOYAET B CeO0s. BOIIPOCHI IS
cobeceOBaHIS.

[ IpemaracMele CTYAEHTY BOITPOCH IIO3BOIISIEOT ITPOBEPHTE KoMIteTeHIH 11K-5, I11K-6.

JIlsg  TIOATOTOBKH K JAaHHOMY OLIEHOYHOMY MEPONPHATHIO HeoOxommMmo 46,98 dJacos
CAMOCTOSTEILHOH PadOTHI.

JIIIs TIPOBEIEHHSA JAHHOTO OL[EHOYHOIO MEPONMPHATHS HeoOXoanmo JS-10 MHHYT, B TEeYeHHE
TaHHOI'O0 BpeMeHH OyAeT IMPOBOAUTHCS Oeceia CO CTYAEHTOM B JHAJIOTOBOM PEKHME.

JITISL TIOATOTOBKH K JAHHOMY OL[EHOYHOMY MEPOITPHSTHIO HEOOXOIHMO ITOATOTOBHTE OTBETHI Ha
BOITPOCHI B ITHChbMEHHOH (popMe.

[ IpH 1IpoBepKe OTBETA CTVY/IEHTa, OLIEHHBAOTCS:

— 3HaHHE TCPMHHOJIIOI'HH KYpCa JHCITHITJIMHDBI,
— ACHOCTE, UHETKOCTE, JIOTHYUHOCTE, HAYUHOCTE H3TTOACHHA,

— IIPABHIIbHOCTE OTBCTOB Hd 3ddBdCMbIC BOITPOCHI.

5. Mero4eckne ykaszanus (1o BHIaM padoT, mpeaycMoT peHHbIX padoueil mMporpaMMon
JUCHHUILIHHBI)

5.1 Bua caMocT 0ATe/IbHOH PadoThI: TIOJATOTOBKA K ITPAKTHYECKHM 3aHSITHSM.

[ToaroToBKa K IMpaKTHYECKHM 3aHSATHAM SIBIIIETCS OJHOH M3 BaKHEHIIHX (POPM CaMOCTOST eJIbHOH
paboOTEl CTYAEHTOB. llelbI0 IPaKTHUECKHX 3aHATHH SBIISETCS 3aKpeIUIEHHE 3HAHHH, TTOJIYYEHHBIX Ha
JIEKIMOHHEIX 3aHATHSX H B XOJE CaMOCTOSTEIIRHOH paboThI, a TaKKe BHIPaOOTKAa HABBIKOB PadOTHI C
yueOHON H HAaYVUYHOH JIMTEePaTYPOH.

[IoAroTOBKY K IMpakTHYeCKHM padoraM cleAyeT HauMHATh C IIOBTOPEHHS MaTepHana JEKIHH I10
COOTBETCTBVIOIEH TEME, a IIOTOM IIEPEXOAHTh K H3YVUEHHIO MarepHana yyeOHHKa, PYKOBOICTBYSCH
IUTAHOM ITPAKTHYECKOI'O 3aHATHS, JAaHHOTO B METOAHYECKHX VKa3aHHAX K IMPaKTHYECKHM 3aHSTHAM. llo

] [IOKYMEHT MNOANUCAH PBI, CTYIEHTHI MOI'YT IIPOBEPHTH CBOH 3HAHHSI C
] INEKTPOHHOW NOAMUCHIO ANUIXCSI B KOHIE IDIAHA Ka’KJIOTrO 3aHSITHS TIO
‘CepTichukat:  12000002A633E3D113AD425FB50002000002A6
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[ToaroToBKa K MpakKTHYECKHM 3aHATHSAM CIIOCOOCTBYeT 3aKPEIUIeHHIO H YITIYOJIeHHIO TTOHHMAaHH S
H3YVUEHHOI'O MaTepHala, a TakKKe IPHOOPEeTeHHIO HABLIKOB aHallM3a KOHKPETHBIX ITPOH3BOCTBEHHBIX
CHT Yal[HH.

JIOIMyCK K IMPakKTHYECKHM 3aHSITHSM ITPOHCXOANUT ITPH HAIMYHH Y OaKajIaBpOB IIeYaTHOI'O BapHaHTa
OTYETa. 3alHTa OTYeTa IMPOXOAHT B (pOopMe JOKIaja OakajlaBpa ITO BEOIOJIHEHHOH pa0oTe H OTBETOB Ha
BOITPOCHI IIPEIOaBATEII.

MakcuMallbHOe KOJHMYecTBO OaioB GakamaBp ITONMy4aeT, eCclIH OQOpMIEHHe OT4YeTa
COOTBETCTBYET VYCTAHOBJIEHHBIM TpeOOBAaHMSAM, a OTYET IIOMHOCTBI) PACKPhIBAET CYITh PaOOTHI.
OCHOBaHHEM [JISI CHH KEHHEM OL[EHKH SIBJISIOTCS:

- IIpH 3alliTe IPAKTHYECKOH pPadOThl AOMVINEHBI HETOUHOCTH HIH IIPHMEHEHBI HEKOPPEKTHBIE
(pOPMYIIHPOBKH MaTepHala;

- paboTa BBIMIOIHEHA He ITOIMHOCTBIO, OAHAKO O0BEM BBIOIOIHEHHON YACTH TAKOB, UTO ITO3BOJISET
IIONIYYNTh IIPaBIIBHEIE PE3YIbTaThl H BHEIBOJABLI II0 OCHOBHBIM, IIPHHIMMITHAIBHO BaXKHBIM 3aJayvyaM
PabOoTHI.

OT4eT MOXKeT OBITH OTITpaRIIEH Ha JOPaOOTKY B CIeAVIOIIHX CIIyYasX:

- o(pOpMIIEHHE OTYeTa He OTBedaeT TpeOOBaHHSIM HOPMOKOHTPOI,

- B pa0oTe JOITYIIeHbI OIMHOKH (He rpyOble) H HETOUHOCTH.

I ToroBbIi NpPOIYKT CAMOCTOAT €JIbHOH PA0OTBI: OTYET ITO ITPAKTHYECKHM 3aHSTH M.

CpeacrBa H TEXHOJIOTHH OI€HKH. OTYeT (ITHChMEHHEIH).

Kputepnu oneHKH padoThI CTYIEHTA:

OLIEHKA «OTJIHYHO0» BBICTABISETCS CTYAESHTY, ECIIH:

- IEMOHCTPHPYET IIIyOOKHE 3HAHHUS ITPOr PaMMHOIO MaTepHaJa,

- HCYEPIILIBAIOIIE, ITOCIEAOBATEIBHO, IPAMOTHO M JIOTHUYECKH CTPOHHO HM3JIaraeT ITPOr PaMMHBIH
MaTEepHaJl, He 3aTPYIHSSICE C OTBETOM IIPH BHIOH3MEHEHHH 3a1aHIL,

- CAMOCTOSTEILHO 0000II[aeT H H3JIaracT MaTepHall, He JOITycKas OIHOO0K,

- CBOOOJHO OIlIEpHPYET OCHOBHBIMH TEOPETHUYECKHMH ITOJIOKEHISIMH IIO0 ITpOOIeMaTHKE
H3J1araeMOr O MaTepHaa.

OLIEHKA «XOpPOII0» BBICTABIISIETCS CTYAEHTY, €CIIH:

- IEMOHCTPHPYET JOCTATOYHBIE 3HAHHS IIPOrPaMMHOI 0 MaTepHala,

- TPAMOTHO H IIO CVILECTBY H3IaraeT ITPOrpaMMHBII MaTepHall, He IOITYCKAeT CVYINECTBEHHBIX
HETOYHOCTEH IIPH OTBETE Ha BOIIPOC,

- CAMOCTOSATEILHO 0000IIaeT U H3JIaracT MaTepHall, He JOITYCKas CYIIECTBEHHBIX OIIHOOK.

OLIEHKA «Y0BJIETBOPUTEAbHO0» BEICTARISET CSI CTYIEHTY, €CIIH:

- H31araeT OCHOBHOH ITpOrpaMMHEII MaTepHall, HO He 3HaeT OTJelbHBIX JeTaleH,

- JIOITyCcKaeT HEeTOYHOCTH, HeKOpPpeKTHBIe (POPMYITHPOBKH, HapyllaeT IIOCIEeJOBaTEIbHOCTh B
H3JI0KEHHH MTPOrPaMMHOI0 MaTepHaJa,

OLIEHKA «HeYA0BJETBOPHT eJIbHO0» BEICTABRISACTCS CTYAEHTY, ECIIH:

- He 3HaeT 3HAYNTEIILHON YaCcTH IIPOr paMMHOI0O MaTepHala,

- TOITyCKaeT IpyOble OIMHOKH ITPH H3I0KEHHH ITPOrPaMMHOIO MaTepHaJIa.

OILIEHKa «3a4YTeH0» BBICTABIISIETCA CTYAEHTY, €CIH CTYAEHT BBIIOIHHI BCE 3aJaHHSI IPAKTHYECKOIO
3aHATHS H CIoco0eH OaTh OTBETHI HAa KOHTPOJIBHEIE BOIPOCHI IO KaXIOH KOHKPETHOH pabore;
o()OpMIIEHHE OT4YeTa OTBeYaeT TpeOOBaHHAM METOAMYECKHX YKa3aHHIH, IIPH YCTHOM OTBETE Ha BOITPOCHI
IIPEITOAaBaTellsl HE HCIIBITBIBACT 3aTPY/IHEHHI.

OIleHKa «He 3a4YTEeHO0» BHICTABIISACTCS CTYAEHTY, €CIIH HE IIPeJCTaRIIeH ITHChMEeHHBIH OTYET IIO
IIPOBEJIEHHBIM ITPaKTHYECKHM 3aHATHIM HIH oQopMIeHHe O(QOpPMIEHHE OTYeTa He OTBeYaeT
Tpe OOBaHHSAM METOAHYECKHX YKa3aHHI, HIMEIOTCS IpyOble OIMOKH H HETOYHOCTH.
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