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1. BBEJIEHUE

Meronngeckne ykazanusa pazpadoTaHbl OIS OPOBENEHUA NPAKTUYECKUX 3AHATHU MO AUCIUILIMHE
«Texnomornueckoe 00OpymOBaHME MNPENNPUATHH OOMIECTBEHHOTO NMTAHWUAY» [ 0OakamaBpoB,
oOywaronxca 1m0 HampasineHuoo nonrotoBku 19.03.04 — Texnomorua npoayknuu W OpPraHU3aIus
OOMIECTBEHHOTO TUTAHMWA (HAMPABIECHHOCTH (mpo(uis): TexHomormsa M OpraHuzanusas pPeCTOPAHHOTO
nena).

B meronnmdyecknx yka3aHWAX W3JIAraeTcAd MEPEUEHbh NPAKTUYECKUX 3aHATHH, MPH BEIMOIHEHUH
KOTOPBIX OakajdaBpbl MOAYYAlOT TEOPETHUUECKUE 3HAHMA MO0 MHAYCTPUAIBHBIM  TEXHOIOTHAM
OPON3BOACTBA MPOAYKINN OOMIECTBEHHOTO MUTAHUA C YVIETOM pecypcochdeperaroninx U 0e30TXO0IHBIX
OPOIECCOB, ACCOPTUMEHTY MPOAYKIMH, MOTYYEHHOH HHAYCTPHUAIBHBIMA METOAAMM, anmaparypHOMY
o(pOpMIEHUI0O TPOM3BOACTBA, a4 TaKkKe€ MPAKTHUYECKUE HABBIKM MO pa3padOTKE W BHEAPEHUIO
WHHOBAIIMOHHON NPOIYKINU U TEXHOJIOTHN B NPOU3BOACTBEHHEIH MPOIECC C pa3padOTKON HEOOXOIUMOU
JOKYMEHTAINU.

[lenpro 0CBOEHUA TUCHMILUIMHEBL « | exHomornueckoe 000pynoBaHuE OPEINPUATHN OOMIECTBEHHOTO
OUTAHW». CO30aHue WHQPOPMAIMOHHON 0a3bl BBEIMYCKHUKA, MPEIMNONIATAIONIEN BBIOOP U pa3pabOTKy
COOTBETCTBYIOMIEr0 TEXHOIOTMYECKOr0 00OpYyIOBAHWUA, U MOATOTOBKY CTYOEHTOB K IMPAKTUYECKOU M
HAYYHOH JEATENBHOCTH, CBA3aHHOM C OKCIUIyaTalWed MAIlMH W aNmaparoB  MPEONPUATHU
0OMIECTBEHHOTO MUTAHUA U TOPTOBJIH.

3JamagaMu = OCBOEHWUSA  OUCIHUILINHEI «Texnonormueckoe  o0OpymoOBaHUWE  OpPEIOPUATHH
00MIeCTBEHHOTO MU TAHWUAY ABJISFOTCH

. OpUOOpETEHNE TEOPETHUECKUX 3HAHUM U NPAKTUYECKUX HABEIKOB B 00/1aCTH YCTPOUCTBA U
Oe30macHOM SKCIUTyaranuu 000 Py 10BAHUAS;

. palMOHATEHOTO  MCIOJIB30BAHWA  CBIPBEBBIX, HHEPreTHUECKUX W Op. PECYpPCOB
NPENIPUATAN TUTAHUA U TOPTOBJIN;

. nog0Op COBPEMEHHBIX CHOCOOOB OpraHmM3anvi MPOW3BOACTBA C MCIOIB30BAHUEM

COBPEMEHHEIX BUJIOB TEXHOJOTHIECKOT0 000pYyI0BAHMA.

Kaxnoe 3anaTne nMeer yHH(PUIMPOBAHHYIO CTPYKTYPY, BKIIOYAONIYI0 ONPENEIEHUE €T0 TEMEI U
LIEIH, 3HAHUM W YMEHHUU, NOpPUOOpETaeMBIX CTYOEHTOM B pPE3yIbTaTE €ro OCBOEHMA, a TAaKKe
(popmupyemeie KOMIETEHIMH WA ux dvactu. Kaxkmgasa pabora mnpeamosaraer TEOPETHUUECKYIO
MOArOTOBUTENRHYIO paboTy 00yduaromierocs K HEH, BBIMOIHEHWE MOPAKTUYECKOM YacTH, HCXOISA W3
3a0aHUH, MUCBMEHHOE O(opmiIeHue marepuaia B TpeOyemMOM BHAE W 3aKIMIOYEHHE IO MPOBENEHHOM
pabore.

[Ipy BRIMOMTHEHWMM MOPAKTHYECKUX 3aHATHM OCHOBHBEIM  METOAOM OOydueHHsa  ABIAETCH
caMocToATeNpHAA padoTa CTyaeHTa ¢ METOOUYECKMMU YKA3AHWAMM IO YIIPABICHUEM HPEnoaaBaTelIs.
MumuBuayamizanmusa 00ydeHUsA OOCTUTAETCA 34 CUET BBIAAUM CTYAEHTAM WHANBUIVAIBHBIX 3aJaHUM,
pa3znooOpasue KOTOPBIX HJOCTUTAECTCSA 3d CUET mon00pa MHOTOBAPUAHTHEIX UCXOIHBIX JAHHEIX, OOBLEKTOB,
CUTYAIMOHHBIX 3aa4 U OPYTUX CpeacTB oOydeHus. Ha mpakTH4eCcKuX 3aHATHAX CTYNEHTHI BBITOIHAIOT
MPAKTUYECKYI0 4YacTh IO TEME, B TOM YHCIE y4arcAi IPABWIBHO NOHUMATE WU IPUMEHATH HOPMBEI
OEHUCTBYIOMIETO 3aKOHONATENLCTBA II0 PACCMATPHUBAEMBIM BOIIPOCAM, OCYIIECTBIATE HEOOXOIMMBIE
pacuersl U 0POPMITATE TPEOYEMYIO TOKYMEHTALNIO.

BrimonHeHWI0O MPAKTUUECKUX 3aHATUM JOMKHA MPEINIECTBOBATH CaMOCTOSATENBHAsA padorta
CTYIEHTOB C PEKOMEHIOBAHHOUW JMTEPATYPOH, JAHHBIMM METOIWYECKMMH YKA3aHHAMU U KOHCIIEKTAMHU
nexkumii. Ilepen Hawamom 3aHATHN OPENOaBaTEk OPOBEPAET TEOPETHUECKYI0 MOATOTOBKY CTYIEHTA ITO
TEME MPAKTUUECKOTO 3aHATUS U PA3BACHAET CTPYKTYPY NpEACTOANIeN padoTel. B mponecce BEIMOMHEHU
CTYIEHTY HEOOXOIMMO BBIMTOJHUTE TPEOYEMBIE MO 3aTaHUI0 WCCICTOBAHMSA WIM PACUETHI, a4 TAKKE
COCTABUTh JOKYMEHTAIMIO COTJIACHO 3aaHHI0, CAEIATh BEIBOJBI O MPOAEIAHHOM padore.

[To okoHwanmu padOTEI MpEnOIaBaTeNls MPOBEPSIET YCBOEHUE CTYAEHTOM CYIIHOCTH H3YU4EHHOTO
Marepuana, COEJIaHHBIE 3amucu B pabodued TeTpagu, MOATOTOBICHHYIO JOKYMEHTALWIO, KOMILJIEKCHO

OLICHUBAET MPAKTUYECKOE 3AHATHE U 3HAHUA CTYIEHTA IO TEME.

OTuer BBINOJHAETCA B OTAEABHOM TETPAAW IS OPAKTUYECKUX 3aHATHU, KOTOPYHO CTYIEHTHI
COXPAaHAIOT U NMPETOCTABIAIOT MPU COAUe SK3aMeHd. B oTuere yka3sIBaroTCs gaTa, HOMEP NPAKTHIECKOTO
3aHATHA, 1115 g%ﬁ?ﬂgﬁlﬁu TEOPETHYECKAL HACTh, BBIMONHCHHBIC 3ANAHMA, OTBETEl HA KOHTPOJBHBIE
BOIpOCEL. B OHAKATOBHOGAT BCE PHCYHKH, TAOJNMIBI, CXEMBI B COOTBETCTBHU C IIPUHATBIMH B
HAVaH O Te X PG CRUTS BRORYMERTATHII 066o3naueHaMu.  be3 o(opmieHMs BEIBOJOB WM 3AKIIOUCHUSA

Bnaneneu: lllebayxoea TaTeAHa AnekcaH EIDEHE:

MPAKTHYCCKOTO 3aHATHA U COAYH OTUCTA CTYACHT HC OJOIMYCKACTCA K BBIITOJTHCHHIO CIICOVIOMICTO 3aHATHA.
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CopepxaHue 0T4ETA: TUTYIABHBIA JTUCT OPAKTUIECKON Pa0dOTHI JOMKEH OBITE O(POPMIEH COTJIACHO
TpeOOBAHUAM MPWIOKEHUA 1.

Texker npakTHgeckoro 3aHATHA CIEOYET BBIIOJHATE C HCIOJB30BAHMEM ITAKETA IPOrpaMM
Microsoft Office Ha koMIBIOTEPE HA OOHOU CTOPOHE ucTa Oenon Oymaru, popmara A4, mpu@dr — Times
New Roman 14-ro pazmepa, MExKCTPOIHEIN UHTEPBAT — 1,5 WU pyKONMCHO.

2. MEPEYEHb IPAKTUYECKHUX 3AHSATHUN

2.1. IlpakTnyeckoe 3ansarue Ne 1

Tema ni/3: O0ne cBeneHns 0 MEXaHMIECKOM 000pynoBaHun. Pacuer mpoTUPOIHON MAIITUHEI

Lleab: n3ydeHne TEOPETUIECKUX OCHOB MPOIIECCA Pa3aeIEHU METONOM NPOTUPAHUSA, 3HAKOMCTBO
C KiraccH(pUKAuMen ITPOTHUPOUYHBIX MANIWH, UX YCTPOMCTBOM M INPUHIMIIOM IOEUCTBUA, NPUOOpETEHHE
MPAKTUYECKUX HABBIKOB MO PACUETY NPOTUPOUHBIX MAIIMH

@opMHpYeMble KOMIIETEHIHH:

Kon: DopmympoBKa:
[1K-5 CITOCO0EH MPUMEHATH CHEIUATM3UPOBAHHEIE U MPO()ECCHUOHATBHEIE 3HAHUA,
B TOM YHCJI€ HWHHOBAIMOHHEIE, B O0IACTM TEXHOJOTHU IPOU3BOACTBA
MPONYKTOB ITMTAHUWA, ONPENEILATH HAIPABICHUA PAa3BUTHA TEXHOIOTHH
MUIIEBEIX MPOU3BOJCTB, MOBEHIMIEHUSA KadecTBa M 0O€30MacCHOCTH TOTOBOH
PO OYKIUH
[TK-6 CIIOCO0EH MTPOBOAUTE MPOEKTHHIE PACUETHI, 0OOCHOBEIBATE M OCYIIECTBIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 00opynoBaHuA T
MPON3BOICTBEHHBIX TEXHOJOTHIECKNX JTUHWH, OCHOBHBIX 1%
BCIIOMOTATENBHBIX IMOMENIEHUM, B TOM UHCIE€ C HMCHOJIL30BAHUEM
MH(POPMATIMOHHBIX TEXHOJIOTHH

TEOPETUYECKAS YACTb:

[TpoTupouHbie MamMHBEI MUCHOMB3YIOTCA B MOPOU3BOACTBE MIOPEOOPA3HBIX MPOAYKTOB, COKOB,
KOHIIEHTPHPOBAHHBEIX TOMATOMPOAYKTOB M APYTMX PACTUTENBHBIX momy(padOpukaroB. OHU cioyxar s
pazfeneHus PacTUTEIBHOIO CEIPhA HA ABE (PPAKIIUN: KUIKYIO C MAKOTEIO, U3 KOTOPOH HU3TOTABINBAIOTCS
KOHCEPBUPOBAHHBEIE MPOAYKTHE, W TBEPAYIO, TPEACTABIAIONIYIO COOOM OTXOABI (KOXKWIlA, CEMEHA,
KOCTOUKH, INTOJOHOKKH M T.II.).

[IpoTupanue - 310 mpomecc OTAENEHMA MACCH IIOJOOBOMIHOTO CHIPBS OT KOCTOYEK, CEMSH,
KO3KYPBI IyTEM NMPOJABINBAHMA HA CUTAX depe3 oTBepcTus ¢ auamerpom 0,7...5,0 M.

OUHUIMMPOBAHUE - ATO JOMOJIHUTEIBHOE, 00JIE€ TOHKOE M3MENBUEHUE NPOTEPTON MACCHI MyTEM
OPONMYCKAHUS 94EPE3 CUTO C AUAMETPOM OTBEpCTHil MeHee 0,4 M.

B mnponecce mnporupanusa wimm  (puHuMnmMpoBaHus mnepepadareiBaemas Macca MOMATAaeT Ha
MOBEPXHOCTH ABMKymieroca Ouga. [long merictBueM nenTpoOEeKHON CHIIBI OHA NPUKUMAETCA K pabouemy
cury. Ilomy ¢abOpuxar uepe3 oTBepcTUs HPOXOAUT B COOPHUK, a4 OTXOABI MHOJ ICHCTBUEM CHIIBL,
00yCIIOBIEHHOU yTJIOM OTIEPEKEHUA OMUE, MPOABUTAETCS K BEIXOAY padO4ero cura.

[TpoTupounsie MAMMHEBL KIACCH(PUIMPYIOTCS O CAECTVIONIMM OPHU3HAKAM: IO yucay 0apabaHoB -
OIVMHAPHEIE, CABOEHHEIE U CTPOEHHBIE, MO MPUHIMITY AEUCTBUA - OM4ueBBIE M 0e30uueBbie; mo (opme
OapabaHoB - C IMIMHAPUYECKUM MM KOHHUYECKMM OapabdaHoMm; MmO HA3HAYEHWUIO - IS CEMEYKOBBIX
IUIOOB, IS KOCTOUKOBEIX INIOJIOB M YHUBEPCAIBHEIE, [0 CIIOCO0Y PETyIMPOBAHAA HPOU3BOIUTEIEHOCTH
- C U3MEHAKIIMMCA yIIIOM ONEPEKEHNUA ONUEl, N3MEHAIONIMMCA 3a30pOM MEkay Ongamu u Oapadanom,
M3MEHSIIOMIENCS YACTOTOU BpaNeHHA pOTOpa (puc. 1.1).

AOKYMEHT.MOANNCAH .
OCHOBBEEMEECPADA HEMMCOPTAHAMH ITPOTUPOYHBIX MAIINH ABJISAIOTCA CUTUYATHIN Oapadan, OuueBoe

VETPOreTRY; MCTRABATP AR CRipEitHa Onumn u ynanenusa orxonoB u3 Oapabana.

Bnafjeneu: llleG3ayxoBa TaTeAHa AnexkcaHipos

o
[Ipotupounas mamwuH (p}{c. 1.2), npennaznaueHHas M1 OTHENEHUA KOCTOYEK ILUIOAOB  OT

MAKOTH, COCTOMT M3 KOPITyCa 2, craHuHEI 1, merensHOTO Baia 4, 3arpy304Horo Oynkepa S5, cOopHuka 7 u
Nencteutened: ¢ 19.08.2022 no 19.08.2023



npuBoaa. BHyTpu kopIyca ManmmHel HA ABYX MOAMIIMITHUKAX CKOJIBKEHUSA BPAMIAETCA METEIBHEBIN Bal C
YETBIPbMA pAAaMU METENb 6 U YCTAHOBIEHA CETKA 3 C OTBEPCTUAMM IUAMETPOM 5 MM, YKPEIUICHHAS [JIA
KECTKOCTHU B Kapkace. Ban mpuBoanTcs BO BpanieHue 0T AJIEKTPOIBUTATENA UEPE3 PEAYKTOP.

[Imoner mocTtynaroT B MamwMHy 4depe3 3arpy3odsbiii Oynkep. [lomaB B momocts, 00paszyemyro
CUTOM, ILIOAEI Pa30MBAIOTCA NETEALHEIM BAJIOM M OTOPACEIBAIOTCSA HA CETKY.

Kunkas paza mwiogoB U MAKOTE MPOXOIUT CKBO3b CHUTO B MOJOCTHE MEKIAY CUTOM U KOPIYCOM,
OTKyZa CTeKaroT B cOOpHUK. KOCTOUKH NpOABUTAIOTCS K BEIXOJHOMY JIOTKY M [0 HEMY CXOIAT B TAPY.

Pucynok 1.1 - OCHOBHBIE KOHCTPYKTUBHBIE CXEMBI IPOTUPOUYHBIX MATIIHH:

a - C KOHMYECKUM CHUTYATHIM OapabanoMm; O - ¢ MUWIMHAPUYECKUM CUTYATHIM OapabaHoMm; B — C
BPANIAONINMCA BEPTUKAIBHBIM CHUTYATHIM OapadaHoM mpu HApPyKHOW MOAAYE CBIPBA, T - C HAKIOHHBIM
BpAIIAIOMIMMCA CUTYATEIM Oapadanom M BHYTPEHHEN MOJAYEH CRIPBA; 1 - IByxOapabanuas Oe30mueBas
OPOTUPOYHAA MAIINHA; € — TpexOapabannaa Oe30MueBas NpOTUPOYHAA MAIIIMHA

AOKYMEHT MOAMNNCAH
AMNEKTROH OANUCHIO :

coprmon b ACYHOR.L 2.5 SIPOTHRO M Mamma: ) )

Bnageneu:l - CTAHMEHA 21 KOPIIYEEA - CETKA; 4 - METEIBHBIA BAl; 5 — 3arpy304HBIN OyHKEp; 6 - nmetnu; 7 —

COOpPHHUK B MOJIOCTh, 00pa3yeMyro CUTOM, ILIOABI Pa30OMBAIOTCA METEMBLHBIM BAJIOM M OTOPACHIBAIOTCA HA

QekdMirenen: c 19.08.2022 no 19.08.2023



[TpoTupouHEIe MAIIMHEL OOIKHEL 00ECITEUMBATh KAYECTBEHHOE PA3IEIEHUE TPOTUPAEMON MACCHI
HA momxy(aOpuKaT M OTXOAbI, BEICOKYIO YIEIBHYI MPOWU3BOAUTEIEHOCTh, MAHUMAIBHOE KOJIWYECTBO
OTXOJO0B, HU3KUM YIOEIBHBIH PACXOJ SHEPTUU, OJHOPOIHBIN M HOCTATOYHO TOHKWM JUCIEPCHBIM COCTAB
npoTepToro monypadpukara, MAKCUMAIBHYIO CTENEHb W3MenpueHusA. K HemocTaTkam HPOTHPOUHBIX
MAIIMH  CJIEAYET OTHECTM  HEBBICOKYIO  SKCIUIYAaTAI[MOHHYI0  HAAEKHOCTb, OOYCIOBIEHHYIO
HEPABHOMEPHEIM M3HOCOM W OBICTPBIM BBEIXOJOM W3 CTPOS CETOK; HEPABHOMEPHEIE HATPY3KU HA POTOP
BCIAENCTBUE HEOQUHAKOBOTO 3a30pa MEx)Ay OWYOM W CETKOM UIWIMHAPA;, HU3KYI YAECIbHYIO
MPOTUPOYHYIO CHOCOOHOCTE. llepCHeKTHMBHBIMA KOHCTPYKIMAMHM MPOTHPOYHBIX MAMIAH ABJIAIOTCA
MANIMHEI C BPAMIAFONIUMCA CUTYATEIM 0apabaHOM ¥ HEMOABUKHEIMH OMYaMMU.

ITPAKTUYECKASA YACTb:

BEIMOJIHUTE pacdeTr npoOTUPOYHON MALIWHEL B COOTBETCTBUE C BAPUAHTOM, €CIIN 3a1aHEL:
MPOU3BOANUTEIFHOCTE MAUHEI Q, KT/C; BUA EpepadaTeIBAEMOTO CEIPS; TUAMETP OTBEPCTHH B cuTe dc ,
MM; paanyc Omuen R, M; uncno Ouuen z, mr.; mar OTBEPCTHUH KapKaca aors , M; COOEPKAHUE MAKOTH B
mpoaykre 6, %

Jlmametp TpyOompoBoaa ansg moaBoaa oOpadaTeiBaeMo MacCel B MammHy ds , M:

| 4-
d, = | ¢ ;
_\‘ITI',D'UEIP

(1.1)
rae Q - MpOU3BOIUTENBHOCTS MAILIUHEL, KI/C;

p - ITIOTHOCTH mepepabaTeBaemMoii Macesl, Kr/M (Tabo. 3.1);

Unp - CKOPOCTE MACCHI B 3arpy304HOU TpyOe mammuel, M/C (pexkomeHayercs vy = 0,5... 1,0

M/C).
YrnoBas CKOPOCTh BpamieH!uss OMUEBOro BAIA O, Pam/c
_ g
T R
B (1.2)
rae Fr - pakrop pazpenenus (Fr = 200...300);
g =9,81 m/c* - yckopeHHe CBOGOTHOTO A IEHI;
R - paguyc Ouugeit, m.
Tabmuma 1.1 - [Tapamerper mepepadaTeBa€MOT0 CHIPBSA
[Tponykt [ImoTHOCTE Maccosasg M0 MAKOTEI JHeprus,
nepepadarsiBaeMou B NpOaykTe, ®, % 3aTpaunBaemMas Ha
MACCHL, P, KI/M’ obpazosanue 1 m°
MOBEPXHOCTH, W,
Tox/M°
AA0m0kH 1070 25...40 15,0...18.5
Tomatsr 1090 20...30 8,0...12,0
MopkoBb 1130 27...46 19.8...22.4
['pynm 1060 27...45 19,0...21.8
CimBEI 1040 18...28 12,0...15,0
Bunorpan 1030 17...26 9.0...12.0
JKuBoe ceuenne kapkaca cutuaroro dapadbana npu KpyriablX OTBEPCTUAX B KAPKACE
[IOKYMEHT MOANWCAH | .:;[ETE
arapene.  WsGaycosa Tarunia Anokcangpoms (1.4)

rae dom - AMaMeTp oTBEpCTHI Kapkaca, M; domw = (8...12)-107 m;

- = - . 4 1 i i N A | E i 1
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dots - IIAT OTBEPCTUH KApKaca, M.
JKuBoe ceueHme CUT (¢ OPUEHTUPOBOYHO OMPEIENAETCS B 3aBUCUMOCTH OT JUAMETPA OTBEPCTHUH B

CHUTE.
Jluamerp oTBEpPCTHUH B CUTE, MM 0.4 0.8 1.2 2.8
Kusoe ceuenue cur, @ 0,134 0,165 0,196 0,305
beszpasmepnas mpou3BOAUTENBHOCTS (|
0,0905-Q
g = T —i
ﬁﬁ.ﬁc.p.ﬁﬁ.y'lﬁ.g (1*4)
JlyiMHA 30HEI AaKTUBHOTO OTAEICHUS JKUAKOH (pa3el mpu MpOoTHPAHUK TOMATOB |1 , M
[, =R-304-q%% - Fr®®%. 2031, (1.5)

rae Z - YACiI0 OM4 e, IIT.

[Tpu mporupannun A0mMO0YHOM WM OPYron mepepadareiBA€MON MACCHI AJIWHY 30HBI AKTUBHOTO
OTIENeHus KUAKOH (pa3el yeemuuusaroT Ha 30 %.

Jl;mHa 30HEI EHTPO0EIKHOTO OTKUMA b , M

[, =011-R, (1.6)
Jlymua curuaroro 6apabana 1, m
=1, +1 (1.7)
[TponomxuTensHOCTE NPEOEIBAHNS TPOIYKTA B MPOTUPOYHOM MAMIMHE T, C
iy
U (1.8)

rae L - qmmraa Onaa, M (B pacuere npuaumaercs L = 1);
- CKOPOCTh MEPEMEMIEHUA MTPOAYKTA BOOJb OMuad, M/C
vy =2-R-w-tga, (1.9)
3neck R - paguyc Ouuen, M; - yriioBas CKOpOCTs OMUEBOTO Basa, paa/c; a -
yroJ onepexenusa Ouua, rpan, (a = 1,5...6,0°).
MoniHOCTE IpUBOAA NPOTUPOYHON MAIIMHEL, BT, CKIaneiBaeTca U3 CIEOYIONMX BEIUIUH:
- MOTIIHOCTH, 3aTPAauNBAEMOM HA COOOMIEHNE MPOOYKTY CKOPOCTH

N,=05-0Q w? R*, (1.10)
- MOIIIHOCTH, .?.ﬂTpHLIHBHEMDﬁ HAa TpE‘HHE MACCEI O CHUTO
N,=z-m-w? R -Ff (1.11)

rae f - kosduient Tpenusa maccsl o cuto (£=0,2...0,9);
m - Macca ChIPbA BPAILIAIONMIEr0Ca COBMECTHO C OMYOM, KT
m=y-p-l-R%, (1.12)
30€Ch Y - oMM pudecKkui ko3 puruent (y = 0,05);
| - nymua 6apabana, M;
- MOTITHOCTH, 3aTPAUNBAEMOI HA W3MEITLYEHUE CHIPhA
Ny=0 W-Fq, (1.13)
rae W - sHeprus, 3arpaunBaemas Ha oOpazosanue 1 M° HOBOI moBepxHOCTH, JIH/M*;
F| - mromans BHOBE 00pa30BAaHHON MOBEPXHOCTH NpH nepepadborke 1 kr Ceipps, M 2 /KT

F —( - - ) g-10"°
1= _ ) ) !
prdy prdy (1.14)

3neck di - cpemauii pasmep gactun 10 oopaborkm; di = (1,0...1,5) 107 m

d> - cpemuuii pazmep gactuil nociae 00padorku (mpu 00pabOTKe MACCEI HA CUTE C OTBEPCTUIMHU
auamerpoM dc mpuaumarot da = 0,3-de m);

0 - MaccoBas mos MAKOTH B IPOAYKTE, %.

Oﬁﬂlﬂﬂﬁwmﬁrﬂaﬁiﬁﬁﬁgﬂ B

CepTUduk NA3ESABBBA52205E7BASO006000004 13E [:Nl —|— NE —I— NE:]
Bnagene Um.-{_.-::}'.‘-ff‘-t-:-.! aTeAHa AnekcaHgpoBHa N — k [ ]
T (1.15)

,El,aqu?‘lﬁk“lzﬁ 1.‘"’?._‘ _'|r‘.H‘q %¢;¢1WHEHT 3drdca MOIHOCTH,



6. KakoBO yCTpPOMCTBO U MPUHIMIT JEUCTBUA TPOTUPOUHON MAIIHUHEI !

M - Mexaangeckuii KITJ{ mpusoga (n m = 0,85...0,90).
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KoHTpo/IbHBIE BONIPOCHI
1. Kakou mpo1iiecc Ha3pIBAETCA MPOTHPAHUEM?

2. Kak knaccupuuupyroTcs OpOTUPOYHEIE MALIUHEL !
3. B uem 3akmouaercs OTMune (PMHUMIEPOB OT MPOTUPOUHBIX MAIITUH?
4. Kakue Buapl OMUEBEIX YCTPONCTB U3BECTHEI
5. Kakue TpeboBaHnsA NpeqbABIAIOTCA K IPOTHUPOYHBIM MALLIMHAM ?

7. Kakue HegoCTaTK CBOMCTBEHHEI MIPOTHUPOYHBIM MALLIMHAM?

Tabmima 1.2 - Bapuanter nHIUBUIYATEHBIX 3aJaHUH

Howmep [Tponssoau- | Bun nepe- | Pamuyc Huamerp | Hucno Hlar Mapka
BApPUAHTA | TEABHOCTh, | pabareiBa- | Omuel, OTBEPCTUM | OUUEH, Z, | OTBEPCTUI | HPOTUPOUHOU
G, kr/c eMOT R, M B cure, dc. | mmT. Kapkaca, MAIllUHEI
CHIPBSA MM (Lors, MM
1 0,30 SA0moku 0,10 0.4 2 11
2 0,31 Tomatsr 0,11 0.4 2 11
3 0,32 Mopkoss | 0,12 0.4 2 11 KITY - M
2! 0,33 ['pynm 0,17 0.4 2 11
5 0,34 CnuBw 0,15 0.4 2 11
6 0,35 Bunorpan | 0.20 0.4 2 11 11131
7 0.40 A0m0ku 0,12 0,6 2 12
8 0,41 Tomarsr 0,13 0,6 4 12
9 0,42 Mopkoss | 0,13 0,6 4 12
10 0,43 ['pynm 0,16 0,6 2 12
11 0,44 CnuBHl 0,12 0,6 2 12 A9 - KHUT
12 0,45 Bunorpan | 0,18 0,6 B! 12
13 0,36 A0n0ku 0,14 0.8 6 13
14 0,37 Tomarsr 0,15 0.8 6 13
15 0,35 Mopkoss | 0,14 0.8 6 13
16 0,39 ['pymm 0,15 0.8 6 13 T1-KII2Y
17 0,40 CnuBel 0,11 0.8 6 13
18 0,43 Bunorpan | 0.16 0.8 6 13
19 0.41 A16nokn 0,16 1,0 8 14
20 0,34 Tomarsr 0,17 1,2 8 14 T1 —KII2T
21 (0,38 Mopkoss | 0,15 1,2 8 14
22 0,32 ['pynm 0,14 1,2 8 14
23 0,30 CnuBe 0,13 1,2 8 14
24 0.31 Bunorpag | 0,14 1.2 8 14
25 0,33 S10510KkM 0,18 1,2 10 15
AOKYMEHT MOAMNNCAH

Bnaneneu:

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023




2.2. IllpakTHyeckoe 3ansaTue Ne 2

Tema n/3: OOmme cBemeHus O MexaHM4eCcKoM o00opymoBanuu. Pacuer oBomiepe3arenbHOMU
MAIINHEIL

Hean: m3ydenne CymHOCTH pe3aHWA, BHOOB PEKYNIUX HHCTPYMEHTOB, CIIOCOOOB pe3aHusa U
KOHCTPYKIUH OBONIEPE3ATENBHBIX MAIIUH, ONPENEIUTE OCHOBHEIE MAPAMETPBI MyaHCOHHOW OBOMIEPE3KH

®opMHpYeMble KOMIIETEHIHH:

Kon: DopmympoBKa:
[1K-5 CITOCOOEH MPUMEHATH CHENMAITM3UPOBAHHBIE U MPO(ECCHUOHANBEHEIE 3HAHUS,
B TOM 4YHUCJIE€ HWHHOBAI[MOHHEIEC, B OOJACTM TEXHOJOTHM MPOWU3BOACTBA
MPOAYKTOB MUTAHUA, ONPENENATH HANPABICHWUA PAa3BUTHUSA TEXHOJIOTHH
MUIIEBEIX MTPOU3BOJCTB, IMOBEBIMIEHUSA KadecTBa W 0€30MacHOCTH TOTOBOH
PO AYKIHH
[TK-6 CITOCO0EH MTPOBOIUTE IMMPOEKTHHIE PACYETHI, 000CHOBEIBATE U OCYIIECTBIIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 000pynoBaHUA I
TPOM3BOACTBEHHBIX TEXHOJIOTHY ECKUX JTMHAM, OCHOBHEIX 15§
BCIIOMOTATENBHEIX ~MMOMENIEHWH, B TOM UHMCI€ C HCHOIB30BAHUEM
WH(POPMAIIMOHHBIX TEXHOJOTHH

TEOPETHYECKAA YACTh:

[Tpomlecc wu3MenpueHMsA HOUIMIEBBEIX HOPOAYKTOB, T.€. Pa3dENCHHME HMX HA YacTH, IMHPOKO
OPUMEHAETCSA HA MOPEANPUATHAX OOMIECTBEHHOTO IHTAHWUA HOPH M3TOTOBIEHUH CaxXapHOW MYIPHI,
MAaHUPOBOYHBIX CyXapew, ApOOJIEHBIX OpexoB, KO(e, mopeodpasHeIX MPOIYKTOB W3 BAPEHEIX OBOMIEH,
(pyKTOB, TBOpOTra, MPU HAPE3KE CBHIPBIX OBOMIEM U (PpykTOB, MsAca, xiueda, Celpa, KOmOACkl, Macia
CJIMBOYHOTO U JPYIUX IIPOIYKTOB.

M3menpueHne — MEXaHM4EeCKHM IPOIECC, NPH KOTOPOM BO3AEHCTBHE pPabOUMX OPraHoB Ha
00pabareIBa€MEBII OPOAYKT COMPOBOIKAAETCS NMEPEXOA0M ITOCIETHETO 3a MPEAEIBl YIPYTUX Ie(POpPMALHH.
[Tosromy mpu Be1OOpe cocoda M3MeIpYeHUs MEPBOCTENEHHOE 3HAYEHUE MPUOOPETAI0T TAKHE CBOMCTBA
MPOAYKTA, KAK YIIPYrOCTh, BA3KOCTH, IIACTUUHOCTE. [lox ympyrocrero moHUMaeTcs CBOMCTBO MPOAYKTA
BOCCTAHABIMBATE CBOM (POpPMY M pasMeEpel IIOCIHE HNPEKPAlIECHHA BO3NECUCTBHS HA HEr0 BHEMIHEU
Harpy3kKu, MOJ BIMAHUEM KOTOPOM OHM OBLIM W3MEHEHBI. JTO CBOMCTBO XAPAKTEPU3YETCA MOIYJIEM
yopyroctu. Mcxonsa w3 5Toro, BCe MPOAYKTHI MOABEPra€MEIE M3MEILUEHUIO, HE MOTYT PACCMATPHUBATHCA
Kak ynpyrue. Hamiune y HUX Takux ABIEHUN, KAK pelakcanus (maJeHne HANPAKEHUA IPH HEM3MEHHOM
nedopmanv) 1 MON3y4eCTh (POCT medopmManuu npu MOCTOAHHEIX HATPY3Kax), MO3BOJIIET OTHECTH OTH
MPOAYKTHL K YIIPYTO-BA3KUM U BA3KOIMJIACTUUECKUM TEIAM.

[To xapaktepy npuMEHAEMEIX YCHIWM HW3MENBRUCHHE MPOM3BOIAT CIECAYIONIMMH CIIOCODaMMU:
pa3peIBAHUEM — PA3pPyLIEHUEM IIPH PACTKEHHHW; Pa3faBIMBAHHUEM — Pa3pyHIEHHUEM IPUH CIKATHH,
pa3ManeBAHUEM— Pa3pPyIIEHUEM OpH HM3TH0e; COBUTAHUEM OJHOTO CI0SA HPOAYKTA OTHOCHTEIBHO
APYrOro — paspylieHueM IMPH CABUTE; CO3MAHUEM HA MATBIX YUACTKAX MOBEPXHOCTH MPOAYKTA OOJIBIINX
KOHTAKTHBIX HAIMPIKEHUN — Pa3PyLIEHUEM JIE3BUEM.

PaznooOpasue mUmIEBBIX MPOAYKTOB TPEOYET M pa3AWUHBIX CHOCO0OB mMX m3MmembueHus. Ha
MPAKTHUKE, KAK ITPABUIIO, IPUMEHIIOTCA OTHOBPEMEHHO HECKOJIBKO CHOCOOOB W3MENIBYEHUSA, HAIPHUMED
W3ru0 U COBUT, CHKATHUE U COBUT U JIP.

B  3aBucumocth  OT  (PM3UKO-MEXAHUYECKHX  CBOMCTB  NPOAYKTOB,  0COOEHHOCTEMN
TEXHOJOTHYECKOTO mpouecca, TpeOOBaHUN K AUCHEPCHOCTH, KAYECTBY IOBEPXHOCTH pasznena, (popme
KOHETHOTO MPOIYKTA 3TOT MPOIECC OCYMIECTBIAIOT HA PA3TUYHBIX M3METhYAIONINX MAIINHAX.

[lo q)}q{amﬂﬁﬁwﬂﬂamaqﬂmm pexyiiee 000pyaoBaHuE KIACCU(PUIMPYETCS HA CAEAYIONINE

NEKTPOHHOW NOoAmMAChIO
Bl Bbaar:  2C0000043E9ABBBI52205E7BA500060000043E

Bnapeney; llleBayxoea TE%EEIBI'EH‘FEE-M@H:[IE‘HHH TBE‘p,I[LIK [THIICBEIX HpD,I[yI{TDB (pﬂ?-MDJ’[D'—IHI:IE MAIITHMHELI H
MEXAHH3MBEI );
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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V' U4 M3MENBUYCHUSA MATKAX [MUIIEBBIX MPOAYKTOB (MIPOTHPOYHBEIC MANIMHEI H
MEXAHU3MEI );
v IS pe3aHus MHIMIEBBIX MPOIYKTOB (OBOIMIEPE3aTEIBHEIC MAIIMHEI, MICOPYOKH,
MACOPBIXJIMTENN, XJIEOOPE3KH, MAIIMHBEI PE3KH TACTPOHOMMYECKHX TOBAPOB U IIp.)
3HAYUTEIBEHOE MECTO B TEXHOJIOTMUECKOM ITPOLECCE MEXAHWYECKOU
00pabOTKM MHMMIEBBIX MPOAYKTOB TMPEANPUATHNH OOMIECTBEHHOTO TMTAHUSA 3AHUMAET
WU3MEIBYEHNE TPOIYKTOB CIIOCOOOM pe3aHus.

Cooco0 pe3zanus NMpUMEHSETCA IS Pa3pe3aHus Pa3INdHBIX OPOAYKTOB JTOMTHKAMH, OJIbKAMH,
KyOHUKaMH, MPAMOYTOJIbHBIMH U KBAIPATHBIMH IUTACTUHKAMHA, KPYKOUKAMH, d TAKKE 11 ITUHKOBAHHUA.

Pazpeszanue mnpoaykTOB OCYIIECTBIIAETCA PEKYIIUMH HWHCTPYMEHTAMHU C LENBIO NPUOAHUA
OPOAYKTAM 3a0aHHBIX (POPMBI, pa3MepPa U KAueCTBA MOBEPXHOCTH. [Ipu 3TOM KaKIBII MCXOTHBIM KYyCOK
NPOOYKTA TOMKEH OBITH pa3neneH Ha Oomee menkue gacth 0e3 ocrarka U oTX0n0B. CymieCTBEHHBIM
TpeOOBAHMEM K KOHEYHOMY IPOAYKTY ABIAETCA OQUHAKOBOCTH (POPMBI €T0 YACTHI[, 4 YAlle€ BCETO MX
MACCEL.

Ha npegnmpusatuax oOmieCTBEHHOTO NUTAHUS PA3PE3aHUI0 MOABEPTAOT OBOMIM, (PPYKTHI, MACO,
pEI0Y, X71e000yI0YHEBIE U3IEMM S, TACTPOHOMIUUECKHE TOBAPHI (KOJIOACH BCEX BHI0B, BETUMHA, Oy/KEHUHA,
CBIPp U T. 1I.).

B 3aBucumocTu oT Buaa 00OpadareiBAEMOro mMpoayKTa BCE 000pyaOBaHME, OPEIHAZHAYEHHOE IS
paspe3anus MUNIEBEIX IPOAYKTOB, MMOAPA3AEIAECTCA HA YETEIPE TPYIIIEL:

> OBOIIEPE3KU,

> MACOPYOKH, PEIXJIUTEINH;

’ xnmedopesku;

’ MAIIWHEI JJI1 HAPE3KU raCTPOHOMHYECKHX TOBAPOB.

Buner pexymmx paboumx HMHCTPYMEHTOB. B kauecTtBe pexymmx pabodmx HHCTPYMEHTOB HA
IPEANPUATHAX OOMIECTBEHHOTO MWUTAHWUA MPUMEHSIOT HOXKHM, UMEIONME PAa3INUIHYI0 KOHCTPYKI[UIO H
(popmy.

Y BCex HOKEH pekymias CTOpOoHA (JIe3BHE) UMEET (PopMy ABYTPAHHOTO OJHOCTOPOHHETO WM
OByCTOpOHHEro kymHa (puc. 2.1). I'pans ne3susa b, koTopas coBmagaer ¢ MIOCKOCTBIO IBHKEHUA HOKA,
HA3EIBAECTCS OITOPHOM.

Pucynok 2.1 - JIByrpannsiii KJIMH: a-0OQHOCTOPOHHUM; O — IBYCTOPOHHUH

I'panp ne3Busa A pacrosioKEHHAA MO YITIOM K IUTOCKOCTH JBHIKCHUS HOXKA, HA3BIBACTCA padoueh
WM JIMIEBOU. JTd IPaHb OPOHU3BOIUT Ae(OPMUPOBAHUE, HANPUMEDP OTTHOAHME MPOAYKTA U BEITECHEHHUE
€r0 U3 MPOCTPAHCTBA, 3AHUMAEMOT O BITOCJIEACTBUH HOKOM.

Jlunuga mepecedeHus OMOPHOM W pabOUEN TpaHEH HOCUT HA3BAHUE PEKYIMIEHM KPOMKH JIE3BHA.
[TockonpKy HABYTpaHHBIM KIMH HMEET OJHY PEXKYIIYI0O KPOMKY, PE€3aHHE IPOAYKTOB OH MOKET

MPOU3BOIUTE TOIBKO B. OHON INIOCKOCTH.
Yron a, 00pa30BaHHEBIN OOOPHOM M padoUuel rpaHsaMH, HA3BIBAETCS YIJIOM 3aTOYKHU Je3BuA. KimmH

(puc. 2.1, a) Ha3pIBAETCA OHOCTOPOHHUM, €CJIM UMeeT padbouyro A u onopuyro b rpanu. Kimn (puc. 2.1,
0) Ha3pIBAE€TCA ABYCTOPOHHMM, €CIH HE MUMEET OMOPHOM T'PAaHM, MOCKOIBKY O0€ €ro rpaHu SBIISIOTCS
pabounmmu. TakoW KIMH MOKHO MPENCTABUTH B BHUAE ABYX CIOKEHHBIX BMECTE IO OMOPHBIM TPAHAM
OMHOCTOPOHHMX KJIMHA. YTJIOM 3aTOYKM I ABYCTOPOHHETO KIMHA SABIAETCA Yroj, 00pazoBaHHBIN
paﬁmﬂ{mﬂ{ rpaHANMME L D MRYETOPOHHETO CUMMETPUYHOrO KiIMHA (puc. 2.1, 0) yrom 3arouku paseH

ﬂ;@%&%ﬁ‘%ﬁfﬁ%@ﬁ%@ﬁmgﬁﬁsrﬂ KT,

Bna,u,eneu, TTonmen  HOMQHABEAPAIPE3AHNA TBEPABIX MPOJYKTOB IIPUMEHSIOT PEXKYIIME WHCTPYMEHTEHL,
I€3BUA KOTOPBIX BEITOJHEHEI B (DOPME KIIMHA C ABHO BEIPAKEHHBIMHA 3yOLlaMHM M YTJIOM 3aTOYKH, PABHEIM

HVILR, L (OTPMEATeapHER (puc. 2.2). Takueé MHCTPYMEHTHI HA3BIBAIOT muiaamMu. Kpome TOro, s
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paspe3aHnd IIACTUYHEIX NPOAYKTOB B OTACIBHBIX CIYUAAX IIPUMEHAIOT PEKYIIAEC UHCTPYMEHTEL B BUIEC
IpOBONOKU. J[JIA OCYIIECTBIEHUS mpoiecca paspe3aHus HEeOOXOOUMO OTHOCHUTEIBHOE IMepeMEenieHue
padouero MHCTPyYMEHTA U Npoaykra. B obmiem ciygae CKOpPOCTE 3TOTO MEPEMENIEHUS HAMPABICHA MO
HEKOTOPBIM YTJIOM (P K PEKYIIEH KPOMKE JIE3BUA U €€ MOKHO PA3I0KUTh IO ABYM HANPABICHUAM: IO
HOPMAJIM K PEKYIIEH KPOMKE U BIOIb HEE.

=
[
Ik ! r_g_'{'i?
a 5
Pucynok 2.2 - C(Cxema pe3aHus NOPOAYKTA OWIOHM C Pa3BEOEHHBIMM 3yObsAMH: a — C

OTPHUIATENBHBIM YIJIOM 3aTOUYKH; O— C yIJIOM 3aTOYKH, paBHBEIM ().

B wacTHOM ciyduae CKOPOCTH MOJKET OBITH HAMPABJIEHA MO OJHOMY M3 3THUX HAIMPABICHUU (pHC.
4.3). Ecrm ckopoCTh HAmpaBieHa BAOJL PEKYIIEN KPOMKH, TO MPOHUKHOBEHUE HOXKA B MPOOYKT Oymer
OTCYTCTBOBAThH U PE3aHUA HE ITPOU30HIET.

] o

-
r
T,

- i N
a i i
Pucynok 2.3. Cxema OTHOCUTEIBHOTO NEPEMENIEHNSA HOKA U MTPOIYKTA:

a—TI0T YTJIOM K PEKYIIEH KPOMKE; 0 — IO HOPMAIU K PEKYILIEH KPOMKE; B — BIOIb PEKYIIEHN
KPOMKH

OCHOBHBGIE CITOCOBBI PESAHUA ITPOJIYKTOB

Kak yxe orMeqanocs, pe3aHne MOKET ObITh OCYIIECTBIEHO HPHU OTHOCHUTEIBHOM ITEPEMENIEHHH
PEKYIIEr0 MHCTPYMEHTA M MPOAYKTA. B 3aBHCHMMOCTH OT HANMpaBIEHUS STOTO NEPEMENIECHUS PEe3aHHe
MPUHATO MMOAPA3AEIATh HA PyOAIIEe U CKOIb3AMIEE.

[Ipu pyOsamem pezanum pexynmid HWHCTPYMEHT IEPEMEMIAETCA OTHOCHUTEIBHO IPOIYKTA
NEPIEHOUKYIAPHO PEKYIIEN KPOMKE JIE€3BUA, NPU CKONB3AMIEM PE3aHUU — IIOA OCTPBIM VIJIOM K
PEXKYILEN KPOMKE JIE3BUA.

[Ipu pyOAmem peszannm n€3BUE HOXKA, MEPEMENIAACH NEPHEHAMKYIAPHO PEKYIIEH KPOMKE,
ne(opMUPYET OPOAYKT U YIUIOTHAET €r0 IOBEPXHOCTHBIM CIIOM, B KOTOPOM BO3HHMKAIOT KOHTAKTHBIE
HAMPAKEHUA, UMEIONIME MAKCUMATLHOE 3HAYEHUE B 30HE KOHTAKTA C OCTPOU KpoMKOH HOXka. [To mepe
BO3PACTAHUA CHJIBI BO3ACHCTBUA HOXKA HA MPOAYKT YBEIWUMBAECTCA OE(POPMHUPOBAHHUE IMOCIETHETO U
BO3PACTAIOT KOHTAKTHBIE HANPsKEHUA. Kak TOIBKO KOHTAKTHBIE HAIPKEHHA NOCTHUTAIOT HEKOTOPOU
NPEaENbHON BEIUUUHEL, IPOUCXOAUT PA3PYIIEHUE NPOAYKTA OCTPOH KPOMKON HOXKA.

“???32&—(

Iu 3 '
. “T\Ffm\._—, ERZZ
|-_ _ J - ' ll
- a F .
PHC}H{DI{HJF(S%EI_-ITL% AedopManuy - pa3IMIHEIX MPOAYKTOB TPH PYOAMIEeM pesaHnmu: a —
UTACTUYHBIX BPEIRMTORT 1QIMMELIBOTOKHUCTEIX  TUIACTUYHBIX TPOAYKTOB — KJIHWH HAIMPABICH MOMEpPEK

BOMORGTH; B2 HEBONMORIACTEIX TBEPALIX MTPOAYKTOB; T — TBEPABIX XPYIKUX MPOIYKTOB

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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XapaxkTep pazpyueHus 3aBUCUT OT CTPYKTYPHO-MEXAHUUECKUX CBOMCTB MPOAYKTA: Y ITACTUUHBIX
MPOAYKTOB MMEET MECTO Cpe3 YIUIOTHEHHBIX YACTHUI IMPOAYKTA, Y TBEPOBIX XPYIKHX, Y IIACTUYHBIX
BOJIOKHHUCTEIX, Pa3PE3a€MBIX ITOMEPEK BOJIOKOH, TBEPABIX BOJOKHHUCTEIX M HEBOJIOKHUCTBIX ITPOJIYKTOB —
CKAJIBIBAHUE.

[Tpu pezannu naacTUYHBIX MPOAYKTOB (OBOMIN, (PPYKTEL, XJI€0 MATKHM, CBIP, MACO U PBIOA CEIPEIE)
npu HEOONBIIOM VyII€ 3aTOYKH KIMHA TOJ AEHCTBUEM KAacaTeIbHBIX HAMNPIKEHUN, BO3HHKAIOIINX
BCIENCTBUE BO3AECUCTBUA padouel rpaHu A€3BUA, TPOUCXOOUT Ie(POPMUPOBAHNE YACTEH TPOAYKTA BIOJIE
pabouen rpanmu Hoxa. llpu sTOM OTpe3aembrl CrnoM IUIABHO OTrudaerca paboder rpaHpl0 KIMHA U
OTAENAETCS OT OCHOBHOM YAaCTH MPOAYKTA, KOTOpas OCTAETCA 34 OMOPHOU rpansio Hoxka. [ToBepxnocTu
CPE3aHHEIX KYCOYKOB MOJYUAIOTCA TOCTATOYHO POBHEIMHU U TJIAAKUMU (puc. 2.4, a).

Y BCEX BOJOKHHMCTBIX TUIACTUYHBIX U TBEPIBIX HPOAYKTOB, 4 TAKKE Y HEBOJIOKHHUCTEIX TBEPABIX U
XPYIKUX MPOAYKTOB B IPOIECCE PE3aHUA MPOUCXOAUT CKAJBIBAHME, T.€. PA3PYIIEHUE MATEpHAIA MOJ
OEUCTBUEM KAaCATENIBbHBIX HAIPAKEHHUH, ITPH KOTOPOM OJHA Y9aCTh IPOAYKTA CMEMIAETCSA OTHOCHTEILHO
OPYTOM MO KAKON-IN0O0 MTOBEPXHOCTH.

Tak, y BOJOKHMCTBIX NIACTHUHBIX OPOAYKTOB (BAPEHOE MACO, pPeIOA), €CIM KIWMH HAMPABIIEH
MOTIEPEK BOJOKOH, 4 TAKKE Y HEBOJOKHMCTBHIX TBEPABIX MPOAYKTOB (YEPCTBEIM XJI€0, BApEeHAas IMEUEHB ),
CKAIBIBAHUE MPOUCXOIUT MOJ OCTPBIM YIJIOM K ILIOCKOCTH cpe3a (puc. 2.4, 0, B). IIpu sTrom moBepxHocTH
CPE3aHHBIX KYCOUKOB HMEIOT HEPOBHOCTH (3a3yOpHMHEI), 4 CaM OTPE3aHHBIM KYCOYEK HE COXPAHAETCSH
LETUKOM U Yalie BCEro pacnagacTcs Ha OTACIbHBIE YACTH.

[Tpu pezanuu TBEPABIX XPYHKUX OPOAYKTOB, HANPHUMEP, KOCTEH, OAKE MPH HE3HAUUTEIBHBIX
yriax 34TOYKM KJIMHA MPOMCXOOWUT NOBOMHOE CKAIBIBAHME. B HAMPABICHUH IBIKEHUS HOKA U MOJ
HEKOTOPBIM YIJIOM K IUTOCKOCTH cpe3a (puc. 2.4, r). HacTo moBEpXHOCTH CKAIBIBAHUS Y TAKUX TPOIYKTOB
pacroylaratoTCs HHUXKE OHNOPHOM rpaHu KimHA. [IOBEPXHOCTHM KyCOYKOB HOMYyYarOTCA HEPOBHBIMH,
JTOMAHBIMH, CO 3HAUUTEILHOHN MIEPOXOBATOCTEIO.

[Tpu ckonp3sgniemM pe3aHuu B Pe3yIbTATE ABMKEHHUA HOKA MEPHEHIUKYIAPHO PEKYIIEH KPOMKE
MPOUCXOIUT IMPOHUKHOBEHHE €T0 B TOMIY NPOAYKTA, & NP ABMKEHUN HOKA BIOJIb PEKYIIEH KPOMKH—
MEPEMUINBAHNE METBYANIITHMH MUKPO3yOUHKAMH JIE3BUA BOJIOKOH M CTEHOK MPOAYKTA.

B orauume or pyOsmiero pesaHus OPU  CKOJB3AMIEM pPE3aHWuM IJ pa3pe3aHus MPOAYKTA
TpeOyrOTCs MEHbIIME VYIUIOTHEHWE M YCWINE, TaK KaKk IEpepe3aHue IMPOAYKTa OCYNIECTBILAETCA
OTIETBHBIMA  MHKPO3yOUMKAMH, HOPUYEM CYMMAapHas [JIWHA MHKpPO3yOUMKOB, OIHOBPEMEHHO
YUACTBYIOIIUX B Pa3pe3aHuM MPOAYKTA, BCETAA MEHBIIE NJIUHEI PEKYIIEN KPOMKH Jie3Bus. [losromy mpu
CKOJIB3AMIEM PE3aHUN BEIIMYMHA KOHTAKTHBIX HAIMPKEHUN, HE00OX0aqumas UId paspe3anus MpPOoayKTa, a,
CIIEAOBATENBHO, U TpPEOyEMOE€ YCHINE, 3HAYUTENLHO MEHBIIME, 4eM npu pyoamiem peszanuu. [lpu
CKOB3AMIEM, PE3AHUU IJIA OCYIIECTBACHUA pa3pe3aHusa NMPOAyKTa HE TpeOyercsa, 4yToObl BCE 3yOUMKH
NAE€3BUs HA HOJHYIO TIyOMHY MpPOHUKAIU B NPOaykT. [loBepxHOCTH cpe3a mpu CKOMB3AMIEM PE3aHUH
MOJIy4aroTCsA, 00ee rmagkuMu U POBHBIMM, 4€M IIpH pyOsamiem peszanuu. [Iponcxomur 310 motomy, 4To
MPU CKOJB3ANIEM PE3aHUM IMPOAYKT ITOJBEPKEH MEHBIIEMY CHJIOBOMY BO3IEHCTBHIO CO CTOPOHEI,
PEXKYILETO HHCTPYMEHTA.

Ckonp3smiee pe3aHue MPUMEHSIOT IS pa3pe3aHus IUTACTUYHBIX MPOAYKTOB C HEBBICOKOM
MEXAHUUECKOU TPOYHOCTHIO.

Jlns pazpe3anusa TBEpPIObIX MPOAYKTOB, UMEIONIMX 3HAUUTEILHYI0 MEXAHWUECKYI0 MPOYHOCTE,
NPUMEHAIOT 3Y04aThIE PEKYIIUE WHCTPYMEHTHI (muiel). [Ipumenenne pyOsmiero wmi CKOMB3AMIETO
pe3aHusa  Ompeneisierca  (PU3MKO-MEXaHWYECKUMH  CBOWCTBAMM  IIPOAYKTa,  TpeOOBaHUAMMU,
NPEABABIIEMBIMA K KAUEeCTBY TOBEPXHOCTH OTPE3AEMBIX KYCOUYKOB, a TAaKKE SHEPreTHYECKUMU
MOKA3aTEISIMH.

Py0Osamiee pe3zanue pekOMEHIOyeTCs UCMOJIb30BaTh IJI TEX MPOAYKTOB, Y KOTOPHEIX pa3pymIaroniue
KOHTAKTHBIE HANPAKEHUS HEBEIUKU M pa3pe3aHue NPOUCXOIUT 0€3 3HAYUTENBHOTO YHJIOTHEHHA.
Benencreue 5TOr0 mMOBEPXHOCTE Cpe3a MOMYYAETCA HOCTATOYHO POBHOHM U HPOAYKT HE Oe(POPMUPYETCA.

4
K Takum np%ﬁ%ﬁﬂéﬁ%ﬁﬁ%%Hemﬂ CBIPBI, MACIO CIMBOUYHOE. JlmAd TEX MPOAYKTOB, y KOTOPEIX
[FaBPYHIAIO M) KOHABRTHEIE:/ HANPSIREHIET TOCTUTAOTCA TOJHKO IMOCIE TOTO, KAK MPOIYKT IIPETEpIIes

HAPEN ¢ SHpSEoH i niAC ifaeekyo neopmarnmio, pybsamiee pesaHue He pekoMeHAyeTca. Y Takux

Hpﬂﬂ}’I{TDB DTpE‘.?.HHHI:IE K}’CD‘II{H OCTAHOTCA B ,HE@DPN&IPDBHHHDM COCTOAHHH. HDPHCTLIE HpD,I[}’I{TLI
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(x;1€0 MATKUHN PKAHON U MIIEHWYHBIA, OMCKBUTEHI) YTPAUUBAIOT YACTHYHO CBOO MOPUCTOCTh, YXYAILIAETCA
UX TOBapHBIM BUIA. COYHBIE OPOOYKTHl (HOMHAOPEI, JTUMOHEI, OTYPIBI CBEKHE, CBIPOE€ MIACO, PhIOA,
(pPYKTEI M T. 1.) BCIEOCTBHUE Ae(POpMAIMH TEPAIOT YACTh COKA M CTAHOBATCA MAJIOIMPUTOTHBIMH K
yooTpeOIeHH1o.

[Tpu ckomp3Amem pe3anny NpoayKT 3HAYUTEILHO MeHbIIE nedopmupyerca. Ilopucreie mpoayKTel
HE KPOILIATCA M HE YTPAUUBAIOT CBOEH MOPUCTOCTH. COUHBIE MPOIYKTEI HE TEPSIOT COKA, & MX JOMTHKH HE
Pa3BAIIMBAIOTCA U HE NEe(POPMUPYIOTCH.

Ha mnpegnpusatmax OOMIECTBEHHOTO NUTAHWUA [JIA HAPE3KH IUIOJOB U OBOMIEH MCHOIB3YIOT
OBOIIEPE3aTENBHBIE MAIIMHEL M MeXaHu3Mbl. Hanbosee pacrpocrpaneHnHas (popma Hape3KH —IIOMTHKH,
OpyCOuKH, COTOMKA, CTPYKKA, JOTBKU

JIoMTHUKU UMEIOT ABE MAPANIEABHBIE MOBEPXHOCTH CPE3a, PACCTOSHUE MEKAY KOTOPBIMH PABHO
TONNIMHE JOMTHKA h; IMHA ¥ MIMPUHA JIOMTHKA ONPENENAIOTCA pasMEPAMHM pa3pe3aemMoro IUIona.
bpycoukn 1 COIOMKA UMEIOT, KAK MPABUIIO0, ABA ONMPEAEIEHHBIX pa3Mepa - ToJmunay h u mupuny b.

[lyanconHbllt 08owiepe3amenbHbli MexaHu3M
B mnyanconHoM OBOLIEpPE3aTENHFHOM MEXAHW3ME HAPE3KY OBOMIEH OCYIIECTBIAIOT ITyTEM
MPOJABIMBAHUA HNPOAYKTA IMyaHCOHOM 4YEepe3 HEMOJBUKHYIO HOXKEBYIO pamky. [To takomy mpuHimmy
paboraer cmennein mexanusm MC28-100 (puc. 2.6.), OpuCOEOUHAEMBIN K YHUBEPCATBHON KYXOHHOM
mamuse [1Y-0.6.

TN

| i

=
=Y

Pucynok 2.6 - Mexanuzm MC28-100 mns Hape3ku CBIPBIX OBOMIEHN: 4 — pazpe3; 0 — oOmmii Bua

PabGoueli kamMepoil MeXaHu3Ma CIYKUT HEMOABWIKHBIM MYCTOTENBIN IUIMHAP 3, BBIMOJIHEHHBIM
KaK OJIHO IIEJIOE C 3arpy304HBIM KaHAIOM 19. HwkHuM TOpIIOM KaMmepa Onmupaercsa Ha HOKEBYIO PAMKY 2,
KOTOpAas KPENUTCA K KOPIyCy penykropa 7 ¢ moMomipio AByxX Ccroek 4 u raek 1. CTOMKM 3aKpEIUIEHE] B
kopmyce penykropa mradgramu 11. Bayrpu pabouent kamepsl nepemeniaerca myancon 12. K Huxnaemy
TOPLY IMYaHCOHA NMPUKPEIUIEHA IUIACTMHKA C BBEICTYHmamu 13, mpenHa3HaueHHBIMU I NPOTAIKHUBAHUSA
MPOAYKTA B HEMOABUKHYIO HOKEBYIO paMKy. HaxomsAce B KpallHEM HUKHEM ITOJIOKEHUH, TyAaHCOH CBOUM
BBICTYIIOM 18 3aKpeIBA€T 3arpy304HBIM KaHAI, IPEIOTBpAmIas TEM CAMBIM HONMANAHHWE IPONYKTA B
MPOCTPAHCTBO KaMeEphl HaJ MyaHCOHOM. [lyancoH coBepmaer BO3BPATHO-NMOCTYIIATEIBHOE IBUKEHUE,
KOTOpOE Iepenaercs emy craenyionmm o0pazom. [IpuBony KyxOHHOM MAIIMHEI NEPENAET BPAIICHUE
BXOOHOMY Bamy 0, or koroporo uepe3 uepBik |0 um gepBauHoe koneco 14 nBUKEHME NEpEnacTCs
komeHuatomy Bamy 16. O0a Bama onuparorca Ha rpaduro-0a00uToBEIe nommmmHuku. llleiika
KOJIEHYATOTO BAf YELAHOBIEHS B pope3n paMku-kymucel 8. [locnennas mMeer aBe mapel pOTHKOB 9
(nﬂﬂmﬁmﬂ{mﬁﬂEmﬂﬁﬁm;ﬂm‘}mﬂxm [0 HAOpPaBJLAIOMIHM KOPITyCa, M INTOK 5, K KOTOPOMY

@%ﬁﬂﬂﬁm% ﬁgﬁﬁnﬁgﬂﬁﬁﬁﬂﬂ%ﬁf KOJEHYATOTO Bajda €ro MHIeHKa COBEPHIAET MBHUKEHUE II0

ebayxedea |areAHa Ane

OKPY’KHOCTH, B TO BPEM: KaK CBA3aHHAA C HEM pPaMKa-KyJIHUCa COBEPHIAET BO3BPATHO-MOCTYIIATEIBHOE
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OBUWKEHHME. 34 OOUH 00OPOT KOJEHYATOrO Bala paMKa-KyJIHCa OEIaeT OOWH OBOMHOU XOI (BBEPX-BHU3).
Kopnyc penykropa 3akpsIT Kpelmkou 15u mpoOkoit 17.

Pabora mexanusma 3aKmo4aerca B Craeayroomiem. B 3arpy30uHbsid KaHam BPYYHYIO MOJAIOT MO
0IHOMY KOpHEKIyOHEeruony. B Tor MOMEHT, KOrna myaHCOH HAXOOUTCSA B BEPXHEM ITOIOKEHUHN, KIIyOEHE
CKATBIBAETCS HA HOKEBYIO PaMKy, IIPH IBWKCHHM ITyaHCOHA BHU3 KIYOEHBL IIPOJABIHNBACTCA YEPE3
AUYEMKA HOKEBOM paMku. Dopma HAPE3KN OMpEAEmaeTCs KOHCTPYKIIUEN HOXKEBOU paMku. [l1a Hape3ku
OpOAyKTa OpyCOYKaMHW HPUMEHSAIOT HOXKEBYIO paMmMKy 21 C KBagparHEIMHA AYEHMKAMU, OJII HAPE3KH
OONBKAMHU (4€CHOYKOM) paMky 20).

Juckoevie ogouiepesxu
JIUCKOBBIE OBOMIEPE3KM MOPEIHA3ZHAUEHBEI MO HAPE3KH OBOMIEM W (PPYKTOB JTOMTHKAMM,
Opycoukamu, COJIOMKOW. Y CTAHABIMBAIOT WX, KAaK MOPABWIO, B 3arOTOBOUHBIX I[EXAaX MNPENNPUATHH

00mecTBEHHOTO MUTaHuA. OBOMIEPE3KH BBIMYCKAIOTCA € MHAUBUAYANbHEIM npuBogom (MPOS50-200,
MPO400-1000, MY-1000) mwmu B kauectBe cmeHHBEIX MexaHm3MoB (MC10-160, YMM-10, MOII-II-1)

MPUBOIAM YHHUBEPCATBHBIX KYXOHHBIX MAIIHMH.

Paboueli kamepoil OBOMIEPE3OK CHOYKUT MyCTOTENBIH INUIMHIP, PACMOTO0KEHHBIM BEPTUKATHHO
WU TOpU30HTANBHO. Pabodas kamepa uMMeer 3arpy304HO€ W pasrpy3ouHoe ycrpoucrBa. Paboumm
OpraHoM OBOIIEPE30K ABJIAIOTCS HOMKH, 3aKPEMJICHHBIE HA BPAMIAIOMIEMCSA OMOPHOM JUCKE U UMEIONINE
OPAMOJIMHENHYI0O WIH KPUBOJMHENHYI0 (opmy. [lnd Hape3ku OBOHIEHM U (PPYKTOB JIOMTUKAMHM HOXKH
YCTAHABIMBAIOT HAPAUIEIBEHO MIOCKOCTH OMOPHOTO AUCKA HA HEKOTOPOM PACCTOSHHH OT HEro, paBHOM
TOAOIMHE OTPEe3aeMoro JOMTHKA. [ Hape3ku IUI0Og0B U OBOMIEH OpyCcoukaMu IPUMEHSIOT
KOMOMHUPOBAHHBIE HOKH, COCTOAMIME W3 HOKEBOM TpPEOEHKH C JE3BUAMH, PACMIOJI0KEHHBIMU
MEPIEHAUKYJIAPHO IUIOCKOCTH OMOPHOTO OMCKA, M HOXKA, YCTAHOBJICHHOTO MAPAUIENBHO IIOCKOCTH
OONOpHOTO AuCKA. [y momydeHus COJOMKHM HPUMEHSIOT padodue OpraHel B BUAE CTAILHOTO JIACTA C
OTBEPCTUAMU, OAUH Kpall KOTOPEIX OTOTHYT, U 3a0CTPEH.

Hapes3ky miomoB JOMTHKAMHM OCYIIECTBIISAIOT CIEOYIONIMM 00pa3soM: IDIONBI W3 3arpy304HOTO
yCTPOMCTBA MOCTYHNAIOT HA BPAILIAIONIMICA OMOPHBIA JUCK U ABUKYTCSA BMECTE C HUM OO TEX MOP, IOKa
HE OyayT OCTAHOBIEHBI CTEHKOU KAMEPEI, UMEONIEN (DOPMY KPYTOBOT O KITWHA «YIATKI MO0 IIIUHIPA.
K omopnoMy IUCKy DPOOYKT IIPUKUMAETCA 3a CUET €r0 3aKIMHUBAHWAA MEK1Y HAKJIOHHONU ITOBEPXHOCTEIO
KaMepsl M OMOPHBIM AUCKOM MM BPYUHYIO C MOMOIIBIO TOnAKarens. Hoxku Bpe3aroTcs B HEMOABUKHEBIE
[UIOJBI U OTPE3al0T OT HUX JOMTHKH, KOTOPBIE IPOBAJMBAIOTCSA B OTBEPCTHSA OIOPHOTO JUCKA.
OcraBmasAca 4acTh MI0a OMYyCKAETCA HA OMOPHBIM IMCK, BHOBH OCTAHABIMBAETCSA CTEHKOM KAMEPBI U
NPUKUMAETCA K OHMOPHOMY MOUCKY, HOCIE€ 4Yero C Hee cpesaerca ciaeayrommid aomTuK. [Ipomecc
MOBTOPAETCA A0 TEX IIOP, IMOKA MPOAYKT IOIHOCTEIO HE H3MEIIYUTCA.
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SNEKTPOHHOW Noanuvceo
Ceprbnd T ICYHH0K e xpeY HHBEPEATIbHAA RBRIIEpesaTrensHas mammHa MPO 50-200

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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YuauBepcampHas opomiepesarensHas mammaa MPOS50-200. Mammna (puc. 2.7) nmpegHa3HadueHa
O HAPE3KW CBIPBIX OBOMIEM JIOMTHKAMmH, OpyCO4Kamu, COIOMKOM W IIWHKOBKM KAmyCTHI.
Y CTaHaBIMBAETCA MAIIMHA HA aMOPTH3aTOpPax HA padoyeM CTOJIE B 3ar0TOBOYHOM 1iexe. CocTouT oHa u3
NPUBOJHOM YAaCTH, CMEHHBIX padOumx OpPraHoB U CBEMHOTO 3arpy304HOro ycrpoucrBa /. B cocras
NPUBOTHON YACTU BXOIAT JIUTOM ATFOMUHUEBEIM KOPHYC S, BJIEKTPOABUTATEN: 12, YKPENJIECHHBIM Ha
[UITUTE, UMEIOMIEH A3kl A HATAKEHUS PEMHEH KIMHOPEMEHHOM mepenadun 13, M BEPTUKATLHBIN
OPUBOTHOM Bal |, yCTAHOBIEHHBIM HA KOHMYECKUX POJIMKOBBIX IMOAMMITHUKAX 3. Harar B mogmmmamkax
perymipyercsa ¢ momonisio raiiku 14. [logummunuky 3akpeITel KpeinikaMu. Ha BepxHEW moa0BUHE Baa,
HA [ITOHKE YCTAHOBJIEHA BTYJIKA 9 C ABYMA BBICTYIIAMM, MEPENAIONIMMH BpameHUE padodum OpraHam.
[TonoxeHne BTyIKHM OTHOCHUTEIRHO HWJIMHAPHUYECKON 4YaCTH KOPHYyCa, B KOTOPOM PACIIOJIOKEHEl padoune
opransl, perynupyerca ramkon 10 u ¢uxcupyerca sunrom 4. Ha Brynke 9 ¢ moMomipoo 1€BOM Pe3nObI
3AKpEIUIEH TPEXJIOmacTHeI cOpaceiBarens 11, nmpenHasHadeHHBIM A8 NOPOABMKEHHA HAPE3aHHOTO
OPOAYKTA K Pasrpy304HOMY yCTpOMCTBY 2. Ha BepXHMI KOHEI NMPUBOJHOTO Bajda HACAKEH OMOPHBIN
OUCK 6 C HOXKAMU, 3aKPEILICHHBIN HA BAJIY C ITOMOIIBI0 CHENHUAIBHOTO BUHTA 8 M UMEIONIUH B HUKHEU
JacTH JBA MMa3a [ 3aleIIeHUA C BTYIKOH 9.

B KOMMJIEKT MAMIMHBI BXOAAT CAEAyIOMME padOduMe OPraHbl: OMOPHBIA AUCK C CEPHOBUIHBIMU
HOKAMHU JJIA HAPE3KH OBOIIEH JIOMTHKAMM, KOJIBIIAMU M IMOJIYKOIBIAMU TOJIIAHON 2 MM M HIMHKOBKH
KanyCThl, B4 OMNOPHBIX AMCKA C KOMOMHHPOBAHHBIMHU HOMKAMH [JIS1 HAPE3KW OBOMIEH Opycodkamu
ceaenuem 10X10 mm m comomkon ceuenueMm 3X3 MM, IBA TEPOYHBIX MOUCKA LI HAPE3KU OBOIICH
crpyxkkou ceuenuem 0,8x1.2 mm u 3X3 mm. PerynupoBka TOMMIMHEL HAPE3KU B JAHHOW MAIIWHE HE
IPEqyCMOTPEHA.

OmopHBIM IUCK C HOKAMHM PA3MENIEH B IMJIMHAPUYECKOW PACTOYEHHOM 4ACTH JIMTOTO KOPITycCa
mamuHbl. CBEPXYy HA 5Ty 4acTh KOpHyCa YCTAHABIMBAETCA CBEMHOE 3arpy304HOE YCTPOUCTBO 7,
3aKperurieMoe ¢ moMomer 3anena u (puxcaropa. dma obecneuenusa Oe3zomacHOM padOTEI B MAlIMHE
OPEOyCMOTPEH OMOKMPOBOUHEIM BBIKJIFOYATENE, KOTOPBIM PA3pBIBACT LIEMb HUTAHWUSA SJIEKTPOIBUTATENA
IPU CHATOM 3arpy3049HOM YCTPOMCTBE.

3arpy304HO€ YCTPOWUCTBO 7 MMEET JIUTOM KOPIyC C ABYMSA KPYIIBIMH M OJHUM CEPIIOBUIHBIM
OTBEPCTUAMH. B OTBEPCTHS BCTABIAIOTCA COOTBETCTBYIOMIEN (popmbl Tonkarenu. B ceprnoBumgHOM
OTBEPCTUU NPOAYKT IPUKUMAETCA K OIIOPHOMY IOUCKY IMOCPEICTBOM KPOHIUTEHHA, KOTOPBIM SABJLAETCA
per4aroM BTOPOTO poaa. CepmoBUIAHBIN TOJKATENh MIAPHUPHO 3AKPEMIECH HA KPOHIUTEHHE, KOTOPHIM B
CBOIO OUEpENh MIAPHUPHO 3aKPEIUIEH HA KOPOYCe 3arpy304Horo ycrpoucrsa. [Ipu moBopore kpoHmTeitHa
BOKPYT OCH CEPIIOBHUIHBIM TOJKATENIL IEPEMENMIAETCA BHYTPH OTBEpCTHA. CEprnoBHIHOE OTBEPCTHE B
3arpy304HOM YCTPOMCTBE MPETHA3HAUYEHO I IMONAYM K HOKAM pPa3pe3aHHBIX HA YacTH KOYAHOB
KanmyCThl, KPYTJbI€ OTBEPCTHUA — AJA OBOMIEH APYTUX BUIOB (kKaprodens, MOPKOBH, CBEKIBI, peauca,
pETEL U T.1.).

Hape3ky mpoaykTOB HAa OBOMIEPE3KE MPOU3BOIAT CHEAYIOMIMM 00pa3zoMm. BxkmouuB mammuny,
3aKJIABIBAIOT OBOMIM BPYYHYIO B OJHO W3 OTBEPCTUH 3arpy304HOTO YCTPOHCTBA U HPUKHUMAIOT
TOJIKATEISIMHU K BPANIAIOMIEMYCS OIIOPHOMY AMCKY. HOxku, Bpamiarommecs BMECTE C OIMMOPHBIM IJUCKOM,
OTpE3ar0T OT IJIOA0B MOCAEIOBATENEHO CIOM 34 CIIOEM B BUJE JTOMTHUKOB, KOJEI, HOJIYKOIEI], OpPyCOUKOB,
COJIOMKM. B MOMEHT oOTpe3anus NOPOAYKT YAEPKHUBAECTCA OT HEPEMEMICHUS CTEHKOH 3arpy304HOTO
orBepcTHA U Tonkarenem. OTpe3aHHBIE YACTHLBI MPOAYKTA MPOXOAAT B OTBEPCTHUS OMOPHOTO TUCKA,
PACIIONIOKEHHBIE TOJ HOKAMH, 3aXBATBIBAIOTCS BpamIAlONMMCA CcOpaceIBaTEIEM M MTOHNAIOTCA B
pPa3rpy304HEIN JIOTOK.

PomopHas ogowepesamenbhas MauuHa

Poropnas oBomiepe3ka Tak K€, Kak M OJUCKOBAasA, BXOAUT B KOMIUIEKT YHUBEPCAILHOM
opomiepesarensHol MammHel MPO400-1000. OcobenHOCTh ATOM OBOMIEPE3KA COCTOWT B TOM, 4TO €€
HOKA B IIPOLIECCE PE3aHUs OCTAIOTCA HENOABUIKHBIMM, a IMPOAYKT HNEPEMEMIAETCS BPamIArOIIMMCH

T RANUGAH ” "

POTOPOM C JTOBHEH BMor FbnARdOPHON OBOTIEPE3KE OBOIIM HAPE3AFOTCA TOMTHKAMHI TOTIIMHON 3 MM H
OpyeouxaMEOBICHHEM B XBE GX60050b 0 1H) M.
PIRAETEUI AME PO 0 BPABOTKI 6 H MatmHEr (puc. 2.8, a) CIYKUT BEPTHKAILHO PACIOJIOKEHHEIH THTOM

AJIMHAP 5, KOTOPBIM KPEMUTCA K KOPIyCcy 9 ¢ momomipro 3anena 13 u ¢ukcupyromen samenkun 12.
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Ceepxy Ha padouyro KaMepy yCTAHABIMBACTCA OTKUAHASA 3arpy3ouHas BOPOHKA S, KOTOpas
noBopauuBaerca BOKpyr ocu 10 u cromopurcs (gukcaropom 11. B OokoBou crenke paboden kamepsl
UMEETCA MPOEM, Kya BCTABJIAETCSA CMEHHBIN HOKEBOH OIIOK 3.

Jlng Hape3ku npoaykra JoMTHKAMHU (puc. 2.8, 0) HOxkeBOM 010k uMeeT nuryro nieky 14 u nox 16.
[Ipu ycranoBke HOMkeEBOTO 0Om0Ka B pabouend Kamepe BHYTPEHHSASA HNOBEPXHOCTE MIEKM COBMEMIAETCA C
BHYTPEHHEN MOBEPXHOCTBIO KAMEPEI, 4 JIE3BUE HOXKA BRICTYIAET BHYTPh KAMEPHI HA PACCTOSHHUE, PABHOE
TONNIMHE OTPE3AEMBIX JTOMTHUKOB. OCTpasg KPOMKA HOMKA PACIIOIAraeTCs HapaUIensHO 00pasyromien
pabouen kamepsl. [lnda HApe3kn mpoaykra OpycoukaMH HOKEBOM OJIOK ITOTOJHUTENBHO OCHANIAETCS
HOKEBOUM IpeOEHKOMN 15, me3BuA KOTOPOH PACITOJIOKEHBI NMEPIIEHANKYISAPHO CTEHKE Kamepswl. HoxkeBbie
OIOKM 3aKPENILAIOTCA B CTEHKE paboue KaMepsl ¢ MOMONIBI0 BUIKK 17 1 OTKMOHOTO OOnITAa.

Buytpu paboueil kaMephl pacnoioxkeH porop (puc. 2.8, 0), UMEIONIUN TUTOE OCHOBAHHME B BUJE
OUCKA, K KOTOPOMY MNPUKPEMIEHB TPH BEPTHUKAIBHBIE JOMACTA 6, PACIOJIOKEHHEIE MOA yrioM 65° k
KacaTeIbHON OKPYKHOCTH OCHOBAHHA / POTOpA, MPOBEIEHHON Y€pe3 TOUKY MEPECEUEHUS JIOMACTH C ITOH
OKPYKHOCTBEIO. POTOp yCTaHABIMBAETCA HA BEPXHEM KOHIIE BEIXOOHOrO Bajla | mMpUBOOHOTO YCTPOUCTBA
MANIMHEI U 3aKPEIUIAETCA BUHTOM 4 ¢ 1eBOU pe3p0on. C BHEHEN CTOPOHBEI pabOdel KaMepsl HATIPOTHUB
PEXYILIMX WHCTPYMEHTOB PACIONOKEH PAa3rpy30uYHBIM KaHan 2, MEPEXOMANIMU B Pa3rpy30dHOE
yCTpOUCTBO MamuHbl. Paboraer oBomepeska crnemyrommm oOpazom. [lpoaykr uepe3 3arpys3ounoe
YCTPOMCTBO 3arpysKaroT B pabouyro kaMepy, TAe OH 3aXBaTHIBACTCSA BPANIAIOTIMMUCS JIOMACTAMA POTOpA
U IOJAETCA K HEMOABIKHBIM HOXkam. llpum 3TOM mpooykT moa AEHCTBUEM LIEHTPOOEIKHOM CHIIBI
NPMKUMAETCA K BHYTPEHHEH CTEHKE padouel Kamepsl M CKOJB3WT IO Hed. [Ipu Hapeske nmoMrukamu
BBEICTYITAIOTINI HAJ MOBEPXHOCTHIO padOYEl KAMEPHI HOK, PACHOMOKEHHBIN MapanaeasHo 00pa3yronien
paboueH, Kamepel, 3a Kaxabplil 000pOT OTpe3aer OT MPOIYKTA CIOW, PABHBIM TOJMIMHE HOMTHKA. [Ipn
Hape3ke OpycoukaMH mpPOAYKT CHAYAIA HAAPE3AETCA HOKEBOU TPEOEHKOM, a 3aTEM OTPE3AETCAI HOKOM,
PACITOJIOKEHHBIM IEPIEHAUKYJLIPHO HOMXKaM HOKEBOM rpedenku. OTpe3aHHbIe 4YaCTHUIEI NPOAYKTA
NOCTYHAIOT CHAuajlla B pPasTpy30uHBIM KaHaI, a 3aTéM B pPa3rpy30uHO€ YCTPOMCTBO MAMMWHEL. J[1s
obecrieuenusa  Oe3omacHoM  paborel mammHa ~— CHAOkeHAa  ONOKMPOBOYHBIM  BEIKIHOYATEIIEM,
MPEOOTBPAIIAIONINM BKJIIOUEHHUE JJIEKTPOIABHUIATENA NP CHATBIX padOuer Kamepe H 3arpy30u4HOM
YCTPOUCTBRE.

Pucynok 2.8 - YuuBepcanpHas oBomiepesarensHas mammua MPO400-1000: a — oOnopmi Bun
MAIMWHBL; 0 — OJIOK MHCTPYMEHTA IJI1 HAPE3KU MPOIYKTA TOMTHKAMHU U OPyCOUKaMu; B — POTOP

INPAKTUYECKASA YACTb:

1. Onpenenenne 0CHOBHBIX MAPAMETPOB
M3 ¢popmysel npoOM3BOANTEIEHOCTH HAXOIUM CKOPOCTE MPOJABMIKEHUS MPOAYKTA YEPE3 HOKEBYIO
pEIIETKY:

OOKYMEHT f:IDJ:I,I_II.ﬂ’IEAH }*I . H4
JNERTPORROW NOAINHMCBH — . . . . . .
Ceptudukar ;n:::-;:-;:-;:-;:-;:-i:el:*ns‘-\E;.%:asl:?:::l:‘aEFE.:‘=.:i:;n:;':;n:-..,.,u:_.:_.:.;;:.[Fiﬂ Vﬂ P (lp 3600 — Vﬂ 60 ? (21)

Bnapeneu Lilel 1AV X0Bd iITbHAHA AJIeKCaHOpoBHA

rae, h-Bpicora xoaa myaHcoHa, M;

[eAcTBUTENEH: C mu'ﬁﬁgqﬂfuﬁqlﬁl}wx X0I0B H}"ﬂHCDHH, IHM’
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Haxoayum nmiaoniaas HOXKEBOHM PaMKU:
Q 5
F, = M
0 ’ ’ 2.2
v, p-p-3600 (2-2)
rae, Q-mpou3BOIUTEIEHOCTE MyaHCOHHOM OBOMIEPE3KH, KI/4;
V- CKOPOCTh MPOJBUKEHNA NIPOAYKTA YEPE3 HOKEBYIO PAMKY, M/C;
p- HACBIITHAA MACCA OPOIYKTA, KT/ M

¢ - KO3(] pummeHT ucnoap30Banusa 00bseMa padoue KaMEpEL;
Haxoagum auaMmerp HOKEBOM paMKH: MPUHUMAEM, YTO HOKEBAI PAMKA KPYTJIOTO CEUCHUS

(2.3)

Y cume HanpaBiIeHHOE HA Pa3pe3aHue MPOAYKTA PEKYIIMMA KPOMKAMA HOKEBOU PAMKHU:

£ =gq, 'ZE'W,H (2.4)

rae, Je - VAEJIbHOE CONMPOTUBIEHUE NPOAYKTa pe3annto, 700 H/m;
> 1- obniag qmHHA IE3BUA, M;
Y — koadpuimienT UCTOME30BaAHNS JIUHHEI JIE3BUA.

Jlna OpycoukoB ¢ ceuenueM (axa, a=0,01 m):

Zl _ D’ M (2.5)
2a
OmnpenenaeM MOTITHOCTE 3JIEKTPOIBUT AT :
(EQ + P, ) Vo
N, = , KBm
1000- 77 (2.6)

rae, P4 — cuta TpeHus mpoaykra 0 HOKH HOKEBOU pemeTku, H;
1 — KI1JI Bcero nmpuBona u Mmexanmusma

F:l :5£.ch**F*f‘:2'Q'E'Zl*h]'fl"fy
d

5(".]!(' =E'E‘E =§'E
a (2.7)
IO€ Ocx — HANPSIKEHHE CKATHUA, BO3ZHUKAIONIEE B IMPOAYKTE B PE3YALTATE MPOINABIMBAHUA €TO
uepe3 HOKEBYIO pemeTky, [1a;
E" - otHOoCcHTEemBHAS ne(opMAaLMs IIPOIYKTa IIPH €r0 CHKATHU,
a — mpuHa OPyCKOB, M;
E — Moays yIpyrocts mpoaykra, 2,510° ITa;

F — mmomaae CONPUKOCHOBEHUS MPOAYKTA ¢ OOKOBEIMU MOBEPXHOCTAMH HOMKEM, M~

F=2 [
hl Z v JH (2.8)
rrae hy — BeEIcoTa HOKEH, M;

f —«os(pPuinent Tpenus npogykra o HoxH, 0,25.
Haitnem cuimy TpeHusA npoaykra O HOKH HOKEBOU PAMKH:
AOKYMEHT MOAMNNCAH

o .
azz._.E. E l.h.f.qo&H (2.9)
SNEKTPOHHOW Noanuvceo a

CeprududI] €20000TOUTIENERED HOC HA B HOOBOH paMKe, M;

Bnasenel: RSB SATPYTGRTIF po myKra, TTa;

> 1- o0mias amHa JI1€3BUU, M;
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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V- KOAPPUIIMEHT TPEHUA MTPOIYKTA O HOXKHU.
Momocrts paBHa:

(B+R)v
= , KDM (2.10)
1000-7n7
Tabmma 2.1 — Mcxogueie naHHbIe 11 pacuera
Ne, =i + = = L - o = . o
n/m < ="~ E E E EE - hi E E z
= a S S, = = N S| B 2
s e = o = 2 o & S| B S
3 S = = e o & . a, 2
- 3 w— | B = B3 / /M
2|5 |2 |2 | §7g |EEld 8 = | 5
= |8 |5 | |& | 2 |EElE & < & .| 8
O o % S o 2 2 1 S S| B X = = g =
= H - R 'S 0 = = b - ¥ % = =
o < T o T o g ‘:‘"‘a.
r::! = 2 = = c Bl o 3! 2 28| 8.
= = g = c Z|&E BES | £ 8§ |8 S8l o 4| ES
= o) =) |=,| § S =5l &8 52 = =S| ®¢cl|l 5 il B B
= 2.8 |2 |28|2a&l g5 |ag|2s| Sl 8lgr
= A s = M So|lZE|=2E8 |»EIEd2 S| LR el D4
| 2 3 4 5 6 7 8 9 10 11 12 13 14
| 0.01 |10,08 | 0,001 0016126 0.25 |2,5-10° 700 |70 :g ];‘ﬂa 0,20 | 1440 | 700
2 0,02 10,07 |0.001 0017 |28 0,24 |2.,7:10°| 710 |80 :2 :2 0,22 975 |720
3 0.01 10,09 | 0,002 |0.020 | 25 0,23 |2.4-10°| 800 |75 :2 z{l;l 0,30 | 2980 | 740
4 0.03 10,09 | 0,002 0,020 | 25 0.24 |2,0-10°| 750 |78 :2 ];‘ﬂa 0,25 (975 | 710
5 0.03 10,08 | 0.001 001626 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 E ];‘ﬂ, 0,25 (975 | 770
8 0,03 | 0,09 | 0,002 |0,015| 25 | 0,25 [2.,6-10°| 740 | 68 1;535 ]?E; 0,27 | 2980 | 820
9 0,01 | 0,07 |0,0050,014| 24 | 026 |2,4-10°| 760 | 75 :g ];‘ﬂa 0,28 | 2980 | 840
10 | 0,04 | 0,09 | 0,003]|0011| 25 | 024 |2,7:10°| 810 | 84 :g ]é’lﬂ, 0,25 | 975 | 760
11 0,03 (008 0002|0016 24 | 025 |2410°| 690 | 69 :2 231 0,24 | 1440 | 780
12 | 0,02 | 0,09 | 0,0030.022| 25 | 022 |2.8:10°| 720 | 73 :2 2{1;2, 0,21 | 975 | 720
13 | 0,01 | 0,07 |0,003]0,018| 26 | 0,29 |2,7-10°| 800 | 74 :2 :2 0,26 | 2890 | 810
14 | 0,03 | 0,10 | 0,003 0,017 | 28 | 0,23 |2.5-10°| 690 | 80 :g :g 0,24 | 2890 | 750
15 | 0,04 | 0,09 | 0,002]|0016| 25 | 026 |2.310°| 730 | 60 :2 ];‘ﬂa 0,26 | 975 | 720
16 | 0,05 | 0,08 | 0,015]/0,015| 24 | 0,22 |2,6:10°| 800 | 75 :g ];‘ﬂa 0,24 | 1440 | 700
17 | 0,08 | 0,07 | 0,002 0016| 24 | 024 |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 |18 20.| 0,26 | 1780 | 860

, 18

snaneneu)  XNEparRTe piretifka CHioetbos namensueHms.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepmdmcdn HARHAMCHIIRISCYBIFOETBEIPOUECCA U3MEILYCHH .

KOoHTpo/IbHBbIE BOTIPOCHI:

3. Knmaccudukarmsa pexyniero 000pyI0BaHusI, BUIB PEKYIINX HHCTPYMEHTOB.
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4. Omumure MEXaHN3M OCHOBHBIX CITOCOOOB pe3aHus MPOAYKTOB.

5.  KoHCTpykuusa, TOpUHIAN  JOEUCTBUA W IPaBWiIA  OKCIUIyaTalMu  OYaHCOHHOTO
OBOIIEPE3ATENBEHOT0 MEXAHU3MA.

6. KOHCTpyKMsA, IPUHIIAI A€NCTBAA U TTPABIIIA K CIUTYATAIIMH TUCKOBOU OBOIIEPE3KU.

7. KoHCTpyKIMA, MIPUHIMI OEHCTBUA M IIPABUIA SKCILIYATAIMH POTOPHOU OBOMIEPE3ATEILHOU
MAILIHEI.

2.3. llpakTHueckoe 3ansarue Ne 3

Tema n/3: Mammnsr 111 00paboTku oBomniei, maca 1 peiOsl. Pacuer macopyOku
Ieab: n3ydeHne KOHCTPYKIIMU U NPUHIAIIA TEUCTBUSA MACOPYOKH; ompeneneHue cocrasa Habopa
PEKYIIMX Map; OOpenelIeHne NOCAeI0BATEILHOCTH COOPKH PEKYIIETO MEXaHU3MA MACOPYOKH; H3ydEeHHE
MPaBWI SKCIUTyaTAUN MACOPYOOK; pacueT OCHOBHBIX TEXHHUKO-IKOHOMHUECKUX MTOKA3aTeNeH MACOPYyOOK
@opmMHpYyeMble KOMIETEeHIHH:
Kon: DopmympoBKa:
[TK-5 CITOCOOEH NPUMEHATH CHEIMATM3UPOBAHHEIE U OPO(ECCUOHANBHEIE 3HAHUA,
B TOM YHCI€ HWHHOBAI[MOHHEBEIE, B OOJACTHM TEXHOJOTHM MPOMU3BOACTBA
MPOAYKTOB IUTAHUA, OMNPENENATh HAMPABICHUA pPA3BUTHUSA TEXHOIOTHH
MUNIEBBIX IMTPOU3BOJCTB, IMOBEBIMICHHUA KadecTBa W O€30MACHOCTH TOTOBOU
PO AYKIUH
[TK-6 CIIOCOOEH IMPOBOIUTE IMMPOCKTHEIE PACYETEI, 0O0CHOBEIBATE U OCYIIECTBIIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nog0op o0opynoBaHIA TS
MPON3BOACTBEHHBIX TEXHOJIOTHY ECKHX TUHWH, OCHOBHBIX 1%}
BCIIOMOTATENIBHEIX MMOMENMIEHWH, B TOM UMCI€ C HCHOIB30BAHUEM
WH(POPMAIIMOHHBIX TEXHOJOTHH

TEOPETHYECKAA YACTh:

Jlng MenKkoro m3Memp4eHusA CHIpbA (MACO, pei0a M Op.) HA NPENNPUATHAX OOMIECTBEHHOTO
MUTAHUS [MUPOKO UCIOIB3YIOTCA MACOPYOKHM, NPUHIUI PpadOTEl KOTOPBEIX OOUHAKOB. Bce kOHCTpyknmm
MACOPYOOK HMMEIOT PEXKYIIME MEXAHW3MEBI, BKIOUAONIME HAOOp HOXEH (OOBIYHO KpecTOO0Opa3HEBIX),
MOAPE3HBIX U M3METLUYUTENBHBIX PEIIETOK.

[Tpomtecc n3menpueHns OCYMIECTBIIETCA MMyTEM ITOAAYM CBIPBSA IITHEKOM K PEMIETKAM M HOKaM C
O THOBPEMEHHBIM €T0 YIUIOTHEHHEM (CKATHEM) C MOCIEAYIONIAM MPOJABIMBAHUEM H PE3AHUEM HNPOIYKTA
C HOMOIIEI0 padOINX OPraHoOB.

Haunbonee pacnpocTpaneHsl HA MPEANPUATHH OOMIECTBEHHOr0 mUTaHus mAcopyoku tuma MHUM,
KOTOPBIE OTIWYAIOTCA JOPYyr OT JOpYra TEXHHYECKUMHM XApPAKTEPUCTUKAMH W HEKOTOPBIMH
KOHCTPYKTUBHEIMHM OCOOEHHOCTAMH.

Ha puc. 3.1, a nokaszan nmponomsueiid pazpe3 macopydoxku MUM-300, koropas cOCTOUT U3 KaMepEI
00pabdOTKN MPOAYKTA M PA3MENIAIONIUXCA B HEM Pa00YMX WHCTPYMEHTOB — IIHEKA, HOMKEH, PEIIETOK, a
Takyke CTaHnuHel W TpuBoga. Kamepa o00pabotkum 15 BrImOJHEHA B BUIAE TOPU30HTAIBHOU
JIMHIPAYECKON MOJOCTH, BHYTPH KOTOPOW MMEIOTCS BUHTOBBIE ODOPO3IKH, HANTPABIAIONINE MIPOOYKT K
pEeneTKaM U HOKaM U UCKJTIO HAIOIINE TPOKPYUYUBAHUE CHIPBA.

B kamepe 00pabOTkKM Bpamiaercsa MmHEK &, BBIMOTHEHHBIM B BHUIE OOHO3aXOJHOTO BHHTA C
yMeHbIaronmMes marom. C ogHOM CTOpPOHBI B MIHEK BBUHYEH XBOCTOBUK 11, 3akaHumBarommiics
IUITIOM, ITOCPEICTBOM KOTOPOTO OH MOIYYAET BPAIATENRHOE OBMKEHHE OT MPUBOAA, C APYTOM CTOPOHBI

— mamer; 1 ¢ %%%[mm eARHLIMHM JIBICKAMHM. Ha mamer] nmiHeka HaCaKHUBAIOTCA HOKHA H PELICTKH,
POHHOW NOANMUCLIO

KQLOPELS BCRE3VIRRATS sIIPABHIE £OQPKHN 00pasyroT pexymue mapel. Pemerku 2, 6, 7 cBoboaHO
HAZEBAT0 T ¢SPOHAoH ATTeT  ANeRArHHay ICPKUBAIOTCA HEMOABUKHO 3aKPENJICHHON BHYTPU KOPITyCa KaMEPEI

IMTOHKOM, BXOJAMIEM B CIEHUATBHBEIE Ma3el HA NEPUPEPUNHON MOBEPXHOCTH pemerok. Hoxum 5
[EHTPAAGHOH MACTHE0 TTHOTHO HACAKUBAIOTCS HA MMAJEI M BPAIIAIOTCS BMECTE CO IIHEKOM.
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[[TOTHOCTE TpUJIEraHUsa PEKYIMX Map 00ECIEeUMBACTCA YIOPHBIMH KOJBIIAMHA 3 M HAKUMHON
raikoid 4, HABUHYMBAEMOW HA TEPETHION YaCTh KOPIyca MACOPYOKM. 3amHAA 9acTh KOPIyca WMEEeT
IUIUHIPUYECKUNA XBOCTOBUK 12, KOTOPBIN COEMIMHAETCA C BEPXHEH HACTRIO ABUTarexs-penykropa 14. Ha
TOPIOBUHY KOPITyca MACOPYOKHM YCTAaHABIMBAETCA 3arpy3odHas gama |3 ¢ mpemoxpanurenem 9,
BBITOJTHAIONIUM POJIb OTPAKIAECHUA M CIyKallMM ONHOBPEMEHHO i1 noaaepxaHua toukarensa 10, c
MOMOMIBI0 KOTOPOTO OCYIIECTBIAECTCA MPOTATKUBAHUE CHIPbA.

OOt BuI MACOPYOKH TTOKa3aH Ha puc. 3.1, 0.

I 11 12 I3
9 " {1, [

8 ' | |
5 b ;I' . ] J

Pucynok 3.1 - Macopyoxa MUM-300

a — MPOIOJBHEIN pazpe3; 0 — oOmwit Bum: 1 - mamen; 2 - BRIXOOHAS HOJMKEBas pemérka; 3 -
VOOpPHBEIE KOJIbIIA; 4 - HAXKUMHAA Tavka, 5 - OBYCTOPOHHUE HOXHW; 6, 7 - ONpOXOogHAasA W MOAPE3HAA
HOKEBBIE pemérku; 8 - mHek; 9 - mpemoxpanurens, 10 - tonkarens; 11, 12 -xBocroBuku; 13 -
3arpy3ouHas vama; 14 - qpurarens-penykrop; 15 - kamepa 00padoTkm

INPAKTNUYECKAS YACTH:
[To ncxoaHEIM TaHHBEIM HANTH HapaMeTPhl HIHEKA, ONPEAEIUTh IPOU3BOAUTEIEHOCTE U MOIITHOCTE
ABUTATENS MACOPYOKU. BEIMOMHUTE 00mMii BUA MACOPYOKHU € paspe3aMu, HAYEPTUTh CXEMY YCTAHOBKH
HOKEH.

Hcxonuele manspie: muaMmerp pemerku D, MM, guaMerpel OTBEPCTHM PEMIETOK, MM: IEpPBAsd
HOoeas di;

BTOpas HOkeBad d2; YUCIO OTBEPCTHUN PEIICTOK, INT.. TIEPBAS HOKEBAS Z|; BTOPAsS HOKEBAS Z2;
YUCJIO TIEPLEB Y HOIKEH Z, IT; 4aCTOTa BPAIICHU HOKEH W IIHeKa n, 00/MuH;

OnpenearM napaMeTpsl ITHEKA:

HAPYKHBIN TUAMETP, MM

dy=0,9-D, (3.1)
BHYTPEHHUH OTUAMETP, MM

ds=0,45-dy, (3.2)
IUAMETP XBOCTOBHKA, MM

d=0,3-dH, (3.3)
IJTMHA IMIHEKa, MM,

L=3-dH; (3.4)
MHUHHUMAJILHEIH IIAT BUTKOB

tmin=0,7-dH, (3.5)
Yroa nmogbreMa BUHTOBOH JIMHUHA BUTKOB, MM: _ _

[IOKYMEHT MOANUCAH B=arctg Lo .
3NEKTPOHHOW MOAMACHIO nd
Ceprucbukat:  2C0000043E9ABSBI52205E7BA500060000043E | TH (3.6)

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa IB' 0
roJ mogeenMa IoCICOHCTO BUTKA IIIHCKA HpH]—IHMﬂE‘M " =8 .

[ITar mocnemHero BUTKA, MM:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3 - MOIIHOCTB, PACX0AYEMAsA HA MPEONOJICHUE CII TPEHUA O NIHEK, BT;

N

N- ko3 puument nonesnoro aeucteusd, (n=0,9).
MomnmocTs, HeoOxoauMas I pa3pe3anus npoaykra, Br:

v N
N\,=F, |k, +2k, +k,| G
E
rae By IUIOMIAOL HOKEBOM PEMIETKN PaBHAS:
)
g =T D"
=
d- k)
Hys . KOA((pUIMEHT UCITONB30BAHNA TIONIATN HEPBON HOKEBON PEMIETKH PABHBIN:
.
AOKYMEHT MOAMNNCAH o
ANEKTPOHHOW MOAMNMCHIO g

CopTHpuKaT. Eﬂ%ﬂqﬂﬁwﬂﬁ%gﬁ?ﬁ@ﬁﬁﬁ%ﬁaHm IUIOMIAAN HOAPE3HOM PEMIETKH

Bnaneneu: llleGayxoea Tat KCaHapoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

tn:tgﬁﬂ'ﬂ-d.ﬁa (37)
Y CpenHEHHO€ KOJIMYECTBO BUTKOB IIHEKA, IIIT:
_ L
m=
L (3.8)
[Tpon3BoaUTETEHOCTE MACOPYOKH PACCUUTEIBAETCA NO (POPpMYyIE, KI/4:
@=Fp Vo-p @ 3600 (3.9)
cdeky CyMMapHas IUIOIIAs OTBEPCTHIH B EPBOIl HOKEBOH pemeTke, M-,
T
Vo CKOPOCTH MPOABIIKEHUS MTPOAYKTA UEPE3 MEPBYIO HOKEBYIO PEMIETKY, M/C;
£ - mrotHOCTE TpoaykTa ( £ =1000 Kr/M);
v - K03 PUIIeHT HCTIOIBb30BAHUS TUTOTIAIH OTBEPCTUH IEepBOU HOKEBOM
pewemku, p=0,7+0,8
CymMMapHas IIomans OTBEPCTUH B IEPBOM PEIIETKE, M™:
. m-od
Fy=——z,
4 (3.10)
CKOpOCTE NPOABUIKEHUS MMPOIYKTA, M/C:
mTnldg d,
Vo=o| =+ =2 | 19 By
5':] | 2 2 J (3*11)
Du_,
=TIy ’
roe 2 — HApPYHBIM PAONyC ITOCIEOHETO BUTKA IITHEKA, M;
d,
£ ="B - BHyTpeHHHUII pamuyc IOCIEIHETr0 BUTKA IIHEKA, M;
Ke . KO3 (puiprenT 00BLEMHON MOOAUN ITPOIYKTA, ke=0,30+04 .
CnegoBarensHO, MPOM3BOAUTENBHOCTE MACOPYOKH paBHA, Kr/u:
Q=g Vo prgp 3600 (3.12)
MONHOCTE 3JIEKTPOABUTATENSA PACCUNTHIBAETCA O (pOopMyJIe:
N N +N.+ N+ N,
1000 i (3.13)
z0eN, —MOIIIHOCTH, 3aTpaunBaeMas Ha pazpe3aHue MpoayKTa B TPeX pemerkax, Br;
Ns. MOIHOCTE, 3aTPa4yuBaceMas Ha IIPEOJOICHHUE CHII TPEHUA B PEXKYIIEM MEXaHu3Me, BT;
N

+ - MOIIIHOCTh, HEOOXOAMMAA AJIA NPOIBUIKEHNSA MPOAYKTA YEPE3 PEKYILIMU MEXAHU3M, BT;

(3.14)

(3.15)

(3.16)
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. _Fy[1,25+1,35)
* F, , (3.17)
Ky —KOA((pUIMEHT MCTTONB30BAHNA ILUTOMIAAN BTOPOHU HOKEBOW PEIIETKA
o Fo-1075+085)
a F, : (3.18)
0 - ynempnEIi pacxon sueprun Ha pezaaue (¢ =3-107 Tx/m?).
CnegoBaTrensHO, MOIIHOCTE AJI pa3pe3aHus npoaykra, Br:
— n -
N,=F, |k, + 2k, +k,,| E.E.E_’ 419
MomHoCTs HA TPEOOONEHNE CUIT TPEHUA, BrT:
N,= = Pyl Tt T ) 172
60 , (3.20)
rae | mex - HAPYKHBIA PAANYC HOXKA, M;
"min —BHYTpEHHMIT paInyc HOXKA;
[ —xk03(ppunent tpenus (f; = 0,1);
F,. YCHJTAE 3aTKKHU PEKYIIETO MexaHusma, H, pasHoe:
Py=Py by 7 (T Toin |, (3.21)
g
ede Py, . yAEIbHOE TABJIEHNUE HA MTOBEPXHOCTH KOHTAKTA HOKEHU U PEIIETOK ( p,=2,0-10 l!T':!)
'E:'k - MIMPHHA IUIOMAIKH KOHTAKTA HOKEH C PEHICTKAMH, 'E:'ik' * D#DDE M.
MonmHoCcTs Ha MPEOJONEHUE CUIT TPEHUSA B PEKYIIEM MeXaHusme, Br:
szu' Py | et T | 1 2
6 | | (3.22)
MonmocTs, 3aTpaguBaeMas Ha MPEOIOIECHNE TPEHUS MPOAYKTA O TIHEK, BT:
Ngﬁlm,03+0405]'wg (323)
MoniHoCTs, HEOOXOAMMAsA A1 NPOABWKEHMA NPOAYKTA 4EPE3 PEKYIIUN MEeXaHu3M, Br:
N,=10,07+0,1) N: (3.24)
B urore MomHOCTE 3n€KTpoABUTaTE, KBT:!
N— N +N+N,+N,
~1000-n (3.25)
Tabmnua 3.1 — BapuanTsr 3aganui
Howmep Bapuanra 1 2 3 4 5 6 7 8 9 0
Jluamerp pemerok, MM I[85 [ 190 | 195 ({200 | 200|205 | 210|215 | 220 | 220
Jluamerp  OoTBEPCTMM  MEPBOU
HOKEBOU PEMIETKHA, MM 0 0 ) ) ) ) 0 0 0 )
,[[HH.METEI OTBEPCTHH  BTOPOH | . 5 5 5 5 5 5 5 5 5
HOKEBOU PENIETKH, MM
duczio - orsepeTi B MEPBOW | 4| 46 | 48 | 50 [ 54 | 56 | 58 | 60 | 62 | 65
PCHICTKE, T NOKYMEHT MOANMCAH
Kar: B8Rg52205 0pP00043E
e ORI 08 1130 | 133 | 135 | 140 | 142 | 145 | 147 | 150 | 155
pElIeTKe, MmIT.
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Yacrora BpamieHus HOXEHM U
[rHeKa, 00/ MuH

180 [ 185 | 190 | 195|200 | 205 | 210 | 215 | 220 | 225

KonrpoasHast padoTa
1. Haznauenue, KOHCTPYKIMA ¥ IPUHILIUIT AEUCTBUA MACOPYOKU.
2. Oopenemite coctaB HAbOpa pexyIIuX Oap.
3. [TocnemoBarensHOCTE COOPKU PEKYIIETO MEXAHU3MA MACOPYOKH.
4. ITpaBuna skcruryataiuu MacopyOoK.
5. YTo BIMAET HA MONIHOCTE U MPOU3BOAUTENBHOCTE MACOPYOOK.
6. Pacuer OCHOBHBIX TEXHMKO-3KOHOMWYECKHUX MOKA3aTEIeH MACOPYOOK.

2.4. IlpakTinyeckoe 3ansarue Ne 4

Tema n/3: Mammnuer KOHIUTEPCKOTO U MyYHOr O 11exad. Pacuer B30MBAIIBHOM MAITWHEI

Heab: M3yunTs Ha3HAUEHUE U KJIACCH(PUKAIMIO B30MBANLHBIX MAIINH; U3YIUTh KOHCTPYKIIMM U
MPUHLMO AEHCTBUSA B30MBAIBHBIX MAIIWMHBI IEPUOINIECKOTO AEHCTBUS, PACCUUTATE OCHOBHBIE TEXHUKO -
YKOHOMMYECKHUX MAPAMETPEI B30MBAIIEHON MAMIMHBI TEPUOIUIECKOTO NEUCTBUAL.

@opMHpYeMble KOMIETEeHIHH:

Kon: DopmympoBKa:
[1K-5 CIIOCOOEH NMPUMEHATH CHEHUATM3UPOBAHHBIE U MTPO(ECCUOHANEHEIEC 3HAHUS,
B TOM YHCIJIE HWHHOBAI[MOHHEIE, B OOJACTHM TEXHOJOTHM MPOWU3BOACTBA
MPOAYKTOB MUTAHUA, ONPENEIATH HAMPABICHUA Pa3BUTHUSA TEXHOJOTHH
MUNIEBEIX IMTPOU3BOJCTB, IMOBEBIMIEHUSA KadecTBa M O€30MacHOCTH TOTOBOH
PO AYKIHH
[TK-6 CITOCOOEH MTPOBOIUTE IMPOEKTHHIE PACYETHI, 000CHOBEIBATE M OCYIIECTBIIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 000pynoBaHUA I
TPOM3BOACTBEHHBIX TEXHOJIOTHYECKUX TUHWH, OCHOBHBIX 15§
BCIIOMOTATENIBHEIX MMOMENIEHWH, B TOM UMCI€ C HCHOJIB30BAHUEM
MH(POPMAIIMOHHEIX TEXHOJOTHH

TEOPETHYECKAA YACTh:

B30uBasbHEIE MAIIMHEL NPUMEHAIOTCA HA NOPEONPUATHAX OOMIECTBEHHOrO TIMATAHUA B
KOHIUTEPCKUX 1I€XaX U OTIENEHUAX O/ B30UBAHUA CIMBOK, SMII, KPEMOB U APYTUX NpoaykroB. [Iponecc
B30MBaHMA MOKHO IMOAPA3IECIUTE HA TPHU CTAANHN — PABHOMEPHOE PACIPEACICHUE KOMIIOHEHTOB B 00mieM
00BeMe, PACTBOPEHUE OTIAEITLHBIX MPOIYKTOB C 00pa30BaHMEM OJHOPOIHOM MACCHI M HACKIIEHUE CMECH
BO3OyxOM. B30ureie mnpoaykrtel U mony(paOpukarel OOMKHBEI HOPEOCTABIATE COOOM  CTOMKHE
MEJIKO IUCITEPCHEIE MTEHEI.

Haubonsmiee pacnpocrpaHeHne Ha OPEONPUATHAX TOMydWad MammHel tTuma MB, B koTOpBIX
XOpomee KadecTBO B30MBAHWA NOPOOYKTOB [OOCTUTAETCA 3a CUET BpamieHus B3OuBarensa (padouero
OpraHa) BOKPYT CBOEH OCH M BOKPYT OCH AexH (0auka).

Mammna MB-6 ¢ nmanerapueim BpamieHuem B30uBarens mokazaHa Ha pucyHke 4.1. B mmarom
Kopryce | CMOHTHPOBAHEI SIEKTPOABUTATENE |3, KIMHOPEMEHHEBIN BAPHUATOP CKOPOCTEHN (€ pa3aABUKHBIM
mkuBoM 10, Begymmm Bamom 11, mkuBom 17 1 KIMHOBEIM peMHEM 18), IByXCTYNEHUATHIA PEAYKTOP (C
IIMHAPAYECKUMH [IECTEPHAMH 9 ¥ KOHMYECKMMM MIECTEPHAMU /), IUIAHETApHAA Iepenada,
BKJTIOUAIONIAs BOAMIO S, pabounii B 6 U CUCTEMY MIECTEPEH A 0OeCreueHns BpamieHus B30UBATEIIA
BOKPYT CBOEH OCH U OCH HEMOABHMKHOTO Dauka 2. bagok 3akpenngercsa Ha KPOHIITEWHE 3, a mpykuHa 12
ciocoberryer FRPMATRHY Tbgxumy pemus 18 k kanaske pasasuxnOro mkusa 10.

CeprunklACTOMY04 BPAHICHIE/BI0MBATEAE 4 W3MEHAIOT NOEpEeMenieHueM nomyHa 16, HAa kKoTOpOM
VETHHOBICHSHERTPOABIMFrATENE T3, ¢ momomnipio pykoaTku 14 u BUHTOBOM mapsr 15.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



24

[Tpuy sTOM yCEUEeHHBIE KOHYCHI BemOMOro mkuBa /() paszaBuraroTca WM cOmmkamoTcs, a
MEKIIEHTPOBOE PACCTOAHUE W JUAMETP HIKUBA M3MEHAECTCS, YBEIMYUBASA WIHM YMEHBIIAS NEPENATOYHOE
gucno. OT Bapuaropa CKOpPOCTHM BpAllaTENbHOE ABMKEHHE IEPENAECTCA YEpe3 OBYXCTYNEHYATHIN

PETYKTOP TIAHETAPHOMY MEXAHU3MY U B3OmuBaTemio 4.
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Pucynok 4.1 - BadupanpHas mamuna MB-6:
[AOKYMEHT MTOLNWCAH

SNEKTPOHHOW NOANKUCHIO

Ceprudmrgy_ SEHYTHTITBIPRS G201 aHENri T Hiwetikan cxema,
Bnapneneu: Webayxoea Ta'rbiHa KcaHgpoe Hg - -
| - xopryc; 2 - 0auok; 3 - KpoHmTelH; 4 - B30uBarems; 5 - Boguio; 6 - pabouwmit Bam; 7 -

KOHWYECKas IMeECTepHs; 8§ - KOKYX; 9- mumanngpuueckas mecrepus, 10 - pazmgpmxnon mxus; 11 -
HAencteutenex: c 19.08.2022 no 19.08.2023 |
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Benymmil Bar; 12 - mpyxkwuna; 13 - smektpoasurarens; 14 - pykosarka; 15 - BuHTOBas mecrepHs; 16 -

nom3yH; 17 - mkuB; 18 - KIMHOBEIM PEMEHE

INPAKTUYECKASA YACTb:

- OnpenemiTe reOMETPUYECKUE Pa3MepPEl EMKOCTH(0auka) 1 B30UBATEN S, MPONOIKUTEIEHOCTE

B30MBaHN S, TPOM3BOAUTEIBHOCTE U MOTTHOCTE IBUTATENS MAIIIUHEI.
- BeImmoTHUTE OOMIMIT BUII MAIITHHEL.
- CocTaBUTh MPUHIMONATBHYIO CXEMY MAIINHEIL.

OnpenennM guaMmerp B30HUBATEIA, M:
'|i.r.="
3,40
OnpenemM reoOMETpUYECKUE pa3Mepsl 0auka 1 B30UBaress, Mm:
- nuameTp Oauka (HMIMHIPUUECKON YACTH ):

d=

D=1,75-d,
- BRICOTA IMIUHAPUIECKOMN JaCTH!

H=0.5'D,
- IMaMeTp aHUMA Dadka:

D=07d
- BEICOTA OTHUIIA Oauka:

H=082H
- 00mias BeICOTA DAUKa:

He=H+H
- BEICOTA B30HBATEIIA:

h=13-d:

OUAMETP MMPYTKOB B30UBaTesn d =0,005 M;

YKCLUEHTPUCUTET OCH B30MBATENA:
e=0234 d

910'E ’ 11

-

il -]

Pucynok 7.2 - Pacuérnas cxema B30uBansHOM MammHe!l Thna MB-6:

(4.1)

(4.2)

(4.3)

(4.4)

(4.5)

(4.6)

(4.7)

(4.8)

= onexTpRARIEHSGHbe & - BapaTop; 3 - 3yOuaras nepenaua; 4 - KOHMUECKas 3yOuaras nepenaya;

E%EHBE C0000043 iﬂBBBBE 22056 7BAS00060000043E

%EEJ%EE ThH YE%E&ELSEEQE p }”{H oro }’Hp dBJICHHA

{0

[eilcTs HTEQH P %MI& DqB 5)8‘[59513}1{“’[' CIBEHOCTE B3 GH-B dHHAL, C.

5 - E:guaﬂ nHOIPEAIE GO R8I PPIas mecreprs; 7 - comaeunoe koueco; 8 - Boauio; 9 - CMeHHBIN 6adok;
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a4
to=Cm" Yo , (4.9)
rae Cm- mocrosguuas aia cmecu (Cp =20 - 103)
Vep - CPEOHSIS CKOPOCTE B30UBATEN S, paBHAS:
Vep = 1,32 * g * (Tx — Tm), (4.10)
TIE Mg YIIOBASA CKOPOCTH BOJAMIIA, PA/C;
I'c, 'm - PAIUYCHI JETUTENBHBIX OKPYKHOCTEN COMHEUHOTO KOJIECA U CATEJUTMTHOH IECTEPHU

("w =0,02 M) BEIIMCIAEMBIE U3 (POPMYIIBL:

I‘K=I‘m‘|‘E, (4*11)
CrenoBarensHO, MPOOOKUTENBHOCTE B30MBAHNA, C:
d
tl:l — I::Ht .
Ve | (4.12)

OmnpenenuM MpoU3BO ANTEILHOCTE MAIIMHEL, KT/4:
0=—-E? 3600
Bt .,. (4.13)

rae ¥ - koopurment 3amommenns Gauka (¥ =0,3+0,6 )
t

[

: - TIPOAOKUTENHLHOCTE 3arpy3k, (30 ¢);

& - TIPOIOJKUTENBHOCTE BRITPY3KH, (30¢);

D . IJI0THOCTH CMECH, KI/M", paBHas:

P=Mg Pg+iM. P (4.14)
smech ', e - cooTBeTCTBEHHO MaccoBEIE HoH Oeka M caxapa B cvec, (6 =0,3,m.=0,7
Ps  Pc . coOTBETCTBEHHO KOMITOHEHTOB B CMECH ( ps=1045 KT/M°, p=780 KT/M).
CnenoBarensHO, MPONU3BOANTEILHOCTD, KI/4, pABHA:
V. n.
0=—="" 3600
SR , (4.15)
Onpenemmm MONIHOCTE AIEKTPOABUTATEIL, KBT:
F-v
N =
1000-n (4.16)
rae 1 - koaddumment monxesnoro aeicraus, (1— 0,7 );
¥ - CKOPOCTh ABMKCHUSA B30UBATEIA OTHOCUTEIEHO MTPOIYKTA, M/C, PABHAT:
m-d-mn,
V= ¥
60 ., (4.17)
rxe O —KO3QQUYUEHM NPOCKANbIBIGAHUA,
P _ cuma co NPOTUBJIEHUS OBUKEHUIO B3OuBarens, H.
F=¢ F- z-'vaE
2, (4.18)
rae £ - koo pument mobosoro conporusaenus, £ =24-107,
Z . qucno mpyTKOB B36uBarens (koHcTpykTHEHO = 14)
F. MI0MIAIb CONMMPOTUBIEHUS ABUKEHUIO B30UBATENA, M2, paBHas:
4
F=—d - h
3 ﬁ (4.19)
zded . THAMETRERVEKQB B30HBATEIA, M.
Cre noBAEETRDHOQIE TioRNIdBpoTBIeHU:A, H, paBHa:
Ceptudmkat: 2C0000043E9ABBBIS2205E7BA500060000043E 2 D
Bnapeneu. lllebayxoea TaTeaHa AnexkcaHapoBHa P— F z ‘,_a:? * m—
2 (4.20)

NencTe HTEQIL_.IP WMM%M%TB £ | EKTP G,I[BI*TFHT EHH-: KBT:
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F-v
N =
1000-n (4.21)
Tadomma 4.1 — UcxonHueie naHdeie
Bapuant 1 2 3 4 5 6 7 8 9 0
O0BeM EMKOCTH, JI 8.0 8.5 9.0 9.5 10 105 | 11,0 | 11,5 | 120 | 12,5

Yacrora BpamnieHus

305 | 310 | 315 | 320 | 325 | 330 335 340 345 350
B30MUBaresa, 00/ MHH

Yacrora BpamnieHus
BOIMIIA, 0O/MUH

70 75 80 85 90 92 95 Q7 100 | 105

KoHTpo/IbHBbIE BOTIPOCHI:

1. Haznauenue n knaccupukaipis B30MBaILHEIX MAIIIMH.

2. KoHCTpYyKIIUS U IPUHIUI J€UCTBUSA B30MBATBHON MANIWMHEI MEPHOANYECKOTO TEHCTBUA.

3. IlpaBuna skcruryararmy B30MBATEHON MAIIIMHEL.

4. Buapl B30MBATBHBIX MAIIAH HETIPEPBIBHOTO AEHCTBUA.

5. ITapameTprl, BIMAIONIME HA MPOU3BOAUTEILHOCTE U MONITHOCTE B30MBATEHON MAIIWHEL.

6. Pacuer 0CHOBHBIX TEXHUKO-IKOHOMHUUYECKUX MAPAMETPOB B30MBATEHON MATIIMHEL
MEPUOAUIECKOTO TEHCTBUA.

7. Uro Takoe nepememmnBanue, B30upanue?

8. KakoBa ¢opma paboumx OpranoB BO B30MBAIBHBIX MANIMHAX W KAKOE€ IBHIKEHUE OHU
COBEPILAOT?

9. Kak perynupyercsa 4acTtoTa BpanieHus pad0odux OpraHoB B PA3IMYHEIX B30MBATBHBIX MAIIMHAX
U MEXAHU3MAX

10. HazoBure 0CHOBHBIE HEMCITPABHOCTH B3OMBAIBHBIX MANINH U COCOOBI MX YCTPAHEHUA.

2.5. IlpakTHyeckoe 3ansaTHe Ne S

Tema n/3: I[logpemuo-Tpancnopruoe 000pygOBaHME, ITOCYIOMOEYHEBIE MANIMHBL U TOPrOBOE
obopymoBanue. Pacuer mocy10M0€E€UHON MAIMHBI

Heab: n3yuenue knaccupukanuy, yCTpoUCTBA U MPUHIUIIA JEHUCTBUS MOCYIOMOEYHBIX MAIIWH,
UCITOJIB3YEMBIX B OOMIECTBEHHOM ITMTAHWM, OIPEIEIEHHE OCHOBHBIX MMAPAMETPOB HOCYIOMOECYHOM
MAIIUHEI HEMTPEPBIBHOTO IEHCTBUAL.

@opmMHpYyeMble KOMIETEeHIHH:

Kon: DopmympoBKa:
[TK-5 CITOCOOEH NPUMEHATH CHEIMATM3UPOBAHHEIE U OPO(ECCUOHANBHEIE 3HAHUA,
B TOM W4HCJIE WHHOBAIMOHHBEIE, B O00IACTM TEXHOJIOTUH IPOM3BOACTBA
MPOOYKTOB ITMTAHUWA, ONPENEIATH HANPABICHUSA PA3BUTHA TEXHOIOTHH
MUIIEBBIX IMTPOU3BOJCTB, IMOBEBIMICHHUA KadecTBa M O€30MacHOCTH TOTOBOH
PO OYKIUA
[TK-6 CIIOCOOEH NMPOBOAUTE IMMPOCKTHEIE PACYETEI, 0O0CHOBEIBATE U OCYIECTBIIATE
nokyveR T RSAHEQTHIECKITe KOMIIOHOBKH, nongoop 000pyI0BaHMA b
3"5“':'9““'?@@@%&%3&%3 TEeXHOJIOTUYECKUX JIUHWH, OCHOBHBIX 151
;:pmd:mﬁar 2C0000043E9ABgBYS2205E 7BA500060000043F .
snenew  LeBayxosa Taros BYBOMOTALCIBHEIX  MOMEIICHNH, B TOM YHCIC C HCIOJB30BAHHEM
WH(OPMATMOHHBIX TEXHOJIOTHH

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TEOPETHYECKAS YACTb:

MEeITEE MOCYABI SABIAETCA OOHOUM M3 CAMBIX TPYIOEMKHX HOPOIECCOB B padoTe MpeanpuATHH
obmiecrBeHHOro mmuranud. [losTomy yike maBHO CO30aHBI U MPUMEHAIOTCS MAIIMHEL IS MEXaHW3alun
3TOTO MPOIIECCA.

Texnonornuecknii  mpornecc MAammMHHOM 00padOTKM  IMOCYOEI  COCTOUT M3  HECKOIBKUX
MOCAETOBATENRHO BRIMTOMHAEMBIX oneparmii. K HUM OTHOCATCS:

. yOAJIEHUE OCTATKOB MHUIIM C MOCYALI XOMOOHOM WJIM TEIUIOM BOAOM C TEMIEpPATypoH 0
40°C;

. MO#iKa MOTOIIIE-1E3NHPUIMPYIONMM PACTBOPOM C TeMmeparypoii 45...55°C;

. EPBUYIHOE OTIOJACKUBAHKE BOJOH € TeMmepaTypoii 55...65°C;

. BTOPUYHOE OTOJACKUBAHKE BOMOH ¢ TemmepaTypoii 85...98°C;

. CYIIKa 38 CUET ECTECTBEHHOM KOHBEKIIUM C OKPYNKAKIIUM BO3IYXOM WIH C
NPUHYIUTEIEHON NOOAYEH TOPAYETO BO3AYXA;

. OakTepuranas 00padoTKa (IIPUMEHAETCS PEOKO ).

Bce mocynoMOEUHEIE MAITMHEL KITACCU(PUIIMPYIOTCA IO HA3HAUEHUIO, CTPYKTYpE padodero nukmia,
yCTPOUCTBY paboueil kKaMepsl 1 padOduX OPraHos.

[To HazHaueHu o MOCYTOMOEYHBIE MAILIMHEL IEJIATCS HA YHUBEPCAIBHBIE U CHEIHATIBHEIE.

YHUBEPCAIBHBIE MAIIMHBL MOTYT 00pa0aTeIBaTh Pa3IMYHEIE BUALI CTOJIOBOM U KYXOHHOMW ITOCYIIBI
(Tapenok, CTakaHoB, CTOJIOBEIX IIPUOOPOB, MOTHOCOB, OAKOB U T.1.)

Cronenuanm3upoBaHHBEIE MALIWHBEL OPEIHA3HAYEHBI IId 00padOTKM TOMBKO OJHOTO BUIA MOCYEL:
CTAKAHOB, CTOJIOBBIX TPUOOPOB, KOTIOB, KOHTEUHEPOB. (DYHKIIMOHANEHBIX €EMKOCTEN, CTEILTAXKEN U T. 1.

[To crpykrype pabouero nukima pa3auM4yarT TOCYOOMOEYHEIE MANIMHBL HMEPHUOTUYECKOTO M
HEMPEPBHIBHOTO AEHCTBHA.

[To ycrpolicTBy pabouel kaMepel pa3iM4aroT OTKPBITHIEC, KAMEPHBIE, KAIIOTHEIE U KOHBEHEPHBIE
MOCYZOMOEUHBIEC MAIIIHEL.

OTKpBITEIE MAIIWHEI BCTPEYAIOTCSA MOBOJBLHO PEAKO M BBEIITYCKAKOTCA TOIBKO 3apyOeKHBIMH
(pupmamu.

K kamepHbIM MammHaM OTHOCATCSA MAIIMHEL C (PPOHTAIBHOU 3arpy3KOH U BEITPY3KOH KAacCCET C
MOCYOOU. JTO CIEHHATM3UPOBAHHEIE CTAKAHO-MOECUHBIE MAIIWHEL U OBITOBEIE MOCYIOMOEUHBIE MAIIMHEL
C HEOOTB IO TPOU3BOAUTENBHOCTEIO.

K KamoTHeIM MOCYZOMOEYHBIM MANIMHAM OTHOCATCS TAKWE, B KOTOPBIX 3arpy3Kda M BBITPY3Ka
MOCYObl MHPOM3BOOUTCA IIPU MOOHATHM KOXKyXa padoderd Kamepsl BBEpPX. ITO MANIUHBL CPETHEN
OPOU3BOAUTENEHOCTH MO Tapenkam no 700 mr. B gac.

KonBeliepHEIE MOCYIOMOEYHBEIE MANIWMHBI OTHOCATCSA K MAIMIMHAM HENPEPBIBHOTO IEHCTBUA W
UMEIT Oompmyr0 Tpom3BOAUTENRHOCTE — OT 1000 um Oomee tapemok B wac. [locyma B Hux
YCTAHABIIMBAETCA HA MOCTOSHHO ABWKYIIMMCA KOHBEHEpP M MNEPEMENMIAACE BHYTPH padoOdell KaMepsl,
IPOXOAUT BCE CTAOUM 00padOTKM.

[To yerpouicTBy pabounx OpraHoB pa3nndaroT TUAPABIMIECKHUE U THIPOMEX AHNYECKNE MAILIMHEL.

Pabora rmgpaBmmueckux (IymEBBIX) MAIIMH OCHOBAHA HA BO3JEHCTBUU MOIONIMX PACTBOPOB HA
MOCyay ¢ OOCTATOYHO OOJBIIOM THMAPABIMUYECKOM JABICHUH, CO34ABAEMBIM IIEHTPOOEHKHBIM HACOCOM..
['mapoMexaHMuecKuX MAMIMHAX WCIOJB3YETCA THIAPABIMYECKOE M MEXAHMYECKOE BO3JIEHCTBUE C
MOMOMNIBI0 CHENHATBHBIX NIETOK. |aKkWe MalmmWHbl HA HANMX MPEANPUATHAX OOIMIECTBEHHOTO MUTAHUA
MPUMEHIOTCA PEKO.

KauecTBO MEITBA MOCYAEl BO MHOTOM 3aBHCHUT OT MPUMEHSIEMBIX MOIOMIMX CPEICTB, KOTOPHIE
CIIOCOOCTBYIOT AUCHEPTrUPOBAHUIO 3arpsA3HEHUM (HAOyxaHuio, NEKTU3anuu, AOpoOmeHuro OEIKOBBIX
BEMIECTB, OMBUIEHHIO KUPOB U Ap.). Ilpu srom. Moroniue cpencrBa nomkHel ObITh OE€3BpEIHBIMHM, HE
00pa30BEIBATE OOJBIIOTO KOJIMYECTBA NEHBI U HE ABIATHLCA OJIATOMPUATHON CpeNor i OONE3HETBOPHBIX
MUKPOOpPrann3mMoB. Cpenu 0TEUeCTBEHHEIX MOIONIIMX CPEACTB HAHOOIBIIEE PACIIPOCTPAHEHUE MTOIYUHIN
«IIporpece, {@mmﬁgmcﬁ}} U ap.

CeprududC OCHOBHBEN PHEIRPPVERNEMUHOD OTHOCATCS:
Pranenedy WO ERRABE "SI0 "RETopoe B 3aBMCHMMOCTH OT THIA TOCYABl M CTENEHH €€ 3arpA3HeHMA

BHﬁHpHETCH B HpE‘,[[E‘JIHK OT HCCKOJIEKHX TJCCATKOB CEI{}’H,I[ 0 ,I[B}’X Nﬂﬂ{}r'[',
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. paccTostHUE OT MOCY/IBI OO0 AYIIEBBIX HACAIOK, KOTOPOE MOJIKHO HAXOIUTCA B MPEaeIax
100...120 nv

. yTrOJI HAKJIOHA, OT KOTOPOTO 3aBUCHUT IUIOMIAOs U (OopmMa pa3MeIBAEMOTO MHATHA. Uem
OOnpIIE YIOJ HAKJIOHA, TEM MEHBIIE PAguyC pa3MbiBa M XYKE KAUECTBO U MPOU3BOAUTEILHOCTE
mpo1ecca;

. HAMPAaBJIEHUE CTPYH, KOTOPOE MPEAMOUTHUTEIRHO JOMKHO OBITH CBEPXY BHU3;

. ¢opma u nnamerp Hacanok (orl,5 mo 8 mm);

. TABJICHUE KUIKOCTH Y HACATKH;

» JKECTKOCTE BOJIBI (4E€M BBILIE JKECTKOCTH BOJBI, TEM OONBIIE PACXO] MOIOIINX CPENCTB).

ITocyoomoeunvie MaluHbl REPUOOUUECKOZ0 OeliCMEUA

Ha ceromusmmuii menp 510 HauboiIee pacnpoCTpaHEHHAs Tpynna MOCYIOMOEUHBIX MAIIWH,
KOTOpas HA OTEYECTBEHHBIX MNPENNPUATHAX OOMIECTBEHHOrO0 IUTAHWA B OCHOBHOM HPEICTABIIEHA
MAIIWMHAMU KanoTHOrO Ttuma. X pekoMeHIyeTcsa MPUMEHATE IIPH KOJIWYECTBE ITOCATOUYHBIX MeCT OT 50
00 200 genoBek. BHenmmHuMM B 1 CXeMa TAKOW MAILMHBL IPEACTABIEHA HA puc. S.1.

B KOMILIEKT TTOCTABKM TAKUX MAMIMH MOMHAMO CAMOW MAMIWHBI 1 BXOIMWT 3arpy3049HEBIN CTOMN 2 C
MOEYHOU BAHHOW U AYHIMPYIONIUM YCTPOUCTBOM 3. /{114 ymameHus OCTATKOB MUILM U PA3TPY30UHBIA CTOI
4 nnAa kaccer ¢ 4UCTOM mocyaoil. KOMIIOHOBKA pa3MEmIEHWsA MANIMHBEI U CTOJIOB MOJKET OBITH Kak
IPAMOJIMHENHON, TAK U YTIIOBOM.

[TocnenoBarenpHOCTE BEIMOTHEHNUA BCEX OMEPAIMIT MBITBSA MOCYALI (MOMKA MOIOMIMM PACTBOPOM,
may3a Ui CTEKAaHWus pacTBopa € TOCYABRI, OMOJACKUBAHME TEIUION BOAOM) OCYIIECTBIAECTCS
ABTOMATHUECKH C MNOMONIBI0 HPOTPAMMHOIO yCTpoHCTBA. OHO COCTOMT M3 SIEKTPOABUTATENA C
TUXOXOOHBIM YEPBAYHEIM PENYKTOPOM, HA BBIXOOHOM Baly KOTOPOTO YCTAHOBJIEHBI CIEI[MAIBHBIC
kynauku. [Ipu Bpaniennn Baia Kyaadky 3aMBIKAIOT T€ WM UHBIE KOHTAKTEIL, UTO ABIAETCA KOMAHIOW 1A
BBIITOJTHEHUA COOTBETCTBYIOMIUX Onepariuii. M3MeHsaa monoxeHne KyJ1adkoB MOKHO PETYJINPOBATH BPEMS
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MOMKH.
Pucynok 5.1 - Cxema kanmoTHOU MOCYAOMOEYHON MAITHHEI

B HmKHEN "acTu KOpIyca MAalMHBI UMEETCA BaHHA 5 C MOOMMM pactBopoMm. HeoOxomumas
KOHIIEHTpAlysa MOIOMIEr0 pacTBopa U €€ MoInepx)aHue odecnmeunBaeTrcs MEMOpPAHHBIM KJIATAHOM 6,
KOTOPBIM OTKPBIBAETCA B MEPHUOJ OMOJACKUBAHUA U MOJAET ONMPEAEICHHYIO J03y MOIOIIETO CPEACTBA U3
Oauka 7 B BanHy. Kaccera § ¢ O4UMImIEHHOM OT OCTATKOB IMUIIM MOCYAOW YCTAHABIMBAETCA MEKIY
MOIOTIIMHI 9 U QHEARGKHBHgE MY 10 1ymmpyronmMi yCTPONCTBAMY IIPU IMMOTHATOM BBEPX KOKyXxe 11
pabouelt kam .Wﬂ@é‘?ﬂ‘ﬁﬁﬁ‘%m{n HOCYIbl KOXKYX OIYCKAIOT BHU3, UTO MPUBOIUT K 3aMBIKAHUIO
Vidid g"ﬁﬂiKﬁzﬁ%ﬁﬁﬁfﬁiﬁﬁéﬁwmﬁ%DrpaMMHDm ycTpoucTBa. B Hauanme MOMKM BKIIOUAETCA
HEHTPOOEKHBINM HACOC U MOIOIIMH PACTBOP W3 BAHHBI MOJAETCA B MOIOIIME OYUIUPYIOMIME YCTPOMCTBA.

Iﬁlanﬂﬂej&y%gg&%%%g O MOBEPXHOCTh MOCYABI W, KAK OBbI, «OTTAJIKUBAETCA» OT HEE, YTO MPUAAET

2UCTiB
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OYUIAPYIOTNIAM YCTPOMCTBAM BPAMIATEIRHOE IBMKEHUE. JTO MOBEINIAET KaueCcTBO MOUKU. [locne mukma
MOHKH, KOTOpe mumurcs 70...110 ¢, macoc oTkmrogaercs u BBIOEPKUBAETCA May3a A TOTO, YT OO
MOIOTIMM PACTBOP YACTUYHO CTEK C MOCYABI. 3aTEM OTKPBIBAETCS CONCHOMAHBIN kiamaH 12. XomomHas
BOJAa W3 BOJOIPOBOIA, Mpoxoas uepe3 Oounep 13, marpeBaercs u HOOAETCA B OMOJACKUBAIOIINE
OyIMPYIOMME yCTpoucTBa. OMOIACKUBAIONIME AYILIUPYIONIME YCTPOUCTBA TAKKE BPAILIAIOTCA B pabouem
cocroaauu. [{uxn omonackuBanus gaurcs 10...20 c¢. 3aTem COIEHOMAHBIN KIAMTAH 3aKPBIBAETCA, KOKYX
MOJHUMAIOT BBEPX M KACCETHI YIAIAIOT U3 pad0oder KaMephl MAILIMHEIL.

ITocyoomoeunbie MauwitHbl HENPEPLIGHO20 OCUCIM BUA
[TocynomoeuHple  KOHBEHEPHEIE  (TYHHENBHBIE)  MAMIWHEL  HENPEPEIBHOTO  OEHCTBUA
MPEIHA3HAYEHBI JJI KPYITHBIX MPEANPUATHN 00NIECTBEHHOTO MATAHNS C KOJIMIECTBOM MOCAT0YHEIX MECT
300 u Oonee wemoBek. OHM MMEOT OOMpmIME radapuTEl U B HACTOAMIEE BPEMS NMPUMEHAIOTCS KpaHe
penko.
Bmecre ¢ TeéM, MammHEL 3TOr0 TUna O0JamaroT OOJBIIMMM BO3MOKHOCTAMH M aBTOMATHYECKH
BBIITOJTHAIOT CIAEOYIOMINE ONEPAIHN:

. CTPYMHYIO OUMCTKY DOCYIBI OT OCTATKOB UMM (30HA I);

. MOUKY ¢ MPUMEHEHNEM MOEUHBIX cpeacTB (30Ha 11);

. NEPBUYHOE OTOJACKUBAHUE OT MOIOIIETO PACTBOPA PEHUPKyIMpYyronien Boaou (3oxa I1I);
. BTOPUYHOE OIOJIACKUBAHME IPOTOYHOM ropa4e BOOOH (30Ha V).

Pabouas kamepa MammHEL B BUAE KOKYXA M TPEX BAHH 00pa3yroT TYHHEIb, UEPE3 KOTOPBIM IO
paMme DBUKETCA TPAHCHOPTEP, COCTOANIAM U3 NBYX IIACTMHUATHIX HEMEN, COEQUHEHHBIX MEXKIY CO0O0M
crskkamu (puc.5.2). Ha aux Haxomarcs (UrypHbI€ MIaCTMACCOBEIE SIEMEHTHI, YAEPKUBAIOMIAE MOCYAY
B HAKJIOHHOM ITOJIO JKEHHH.

B mammme paszmuuaror gereipe 30HBl. B L I, u IlI3omax MeITRE moCynel OCymieCTBIAETCA
PELUPKYIUPYIONIEN BOAOH C MOMOIMIBIO HEHTPOOEIKHBIX HACOCOB. KOHIIEHTpaI M MOIOIIEr0 PaCTBOPaA BO
Il 30He mogmepKUBAEeTCA aBTOMATHYECKOM ITOJAY€N MOIOMIIEr0 pacTBOpa W3 0OUKa 4epe3 COJICHOWIHEIH
KJIammaH, KOTOPBIM OTKPEIBAETCA depe3 oauH 00opoT koHBeuepa. B IV 30ne BTOpuyHOro omonackuBaHus
mocyma oOpabaTeiBaercs ropsueif mporounoit Bomoit (me menee 85°C), koropas mocTymaer u3
BOJOIIPOBOAA U HArpeBaerca B BopoHarperarene BH. [Ipoiina Bce 30HBI mOCyaa mogaeTca Ha OTKPBITHIN

(i} JoHa IV SoHa I SoHa IT SoHa I @

EH

HH555 555555,

YUACTOK Pa3sTPy30THOMN CEKI[HUH.
Pucynok 5.2 - Cxema mocygoMOEYHON MAIIWHBI TYHHEJIBHOTO THIIA.

NOKYMEHT NOANVCAH HPAKTHYECKAS YACTb:
Otuer CRHTROAHGHIBIVEPEIK THUIECKON paboTe TOIKEH CONEPKATD:

Ceptudukaty 2 6000 s
T l.m@ﬁﬁggﬁfﬁ?ﬁm&@ WHPHHIMIIA TENCTBUA MOCYIOMOEUHEIX MAIIMH PA3JIMYHEIX THIIOB

MEPUOINIECKOTO M HENPEPBIBHOTO JEUCTBUA.

2. CxeMslI 1IOC dI[DMDEIIHLIK MAILINH PAa3JIMIHBIX THIIOB.
Nencteutened: ¢ 19.08.2022 no 1908.2023
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3. Pacuer OCHOBHBIX IIapaMeTpOB MNOCYAOMOEUYHOM MAMIWHEI HEMNPEPBIBHOTO JOEHUCTBHUS B
COOTBETCTBHUE C NPEICTABIECHHEIMHA HUKE (POPMyIaMHU.

[TponsBoauTemsHOCTH MAlIMHEL, Q, M/C O (hopmye:
Vp -n-¢
Q= |
5, 5.1

rae V1 - CKOPOCTE TPAHCITOPTEPA, M/MUH;
N - KOTUUECTBO PATOB HOCYILI IPU PA3MENIEHUH €€ TTOMEPEK TPAHCTTOPTEPA, TIIT;
¢ - KOO (PUIMEHT 3aM0THEHNS TPAHCIIOPTEPA;
S - paccrosiHMEe MeKAY OJHOMMEHHBIMU TOUKAMH Tapenok, m, S=0,09.
MomocTs snekrpoaBurarens nacoca, Br:

:QH.1IfrJl

T, (5.2)
rae QH - CeKyHOHAsA TPOU3BOIUTEILHOCTE HACOCA, M/C;
p — DABJIEHHE, TIEPEKAYNBAEMON KUIKOCTH 34 CUET SHEPruu, coodmaemon et Hacocowm, [la;
n - KIIJ] macoca xapakrepusyer COBEPIIEHCTBO KOHCTPYKIUHM M OTPAKAET OTHOCHUTEIBHEIE
MOTEPH MOIIHOCTH B CAMOM HACOCE.

N

_Q-b
3600 (5.3)

rae b — pacxon BOOBI HA OJHY TAPEIKY B 30HE MEPBUYHOTO OMOTACKUBAHUA, 11/4, b=19,5.
MONIHOCTE 3JIEKTPOABUTATENSA C YIETOM ITOTEPL U BO3MOKHBIX MEPETPY30K B MOMEHT MyCKa, K BT:

Q,

__N-B
??3 "??H ‘1{}{}{}’ (5*4)
raoe B’r - KO3(p(purimeHT 3amaca MONIHOCTH, B’r =1.5;
1, — KIIJ1 snekrpoaBurarens;
Nu — KI1/] mepemarounoro mexanmsma.
Bec rpy3a Ha 0ogHOM TOTOHHOM METpE Tpancnoprepa, H/m:
drp =
P=
6(] * V}r‘ X (5*5)
rae VT — CKOpPOCTh TpaHCOopTepa, M/MHH;
G| — Bec opnou tapenku, H.
O0miee cONpPOTUBIEHUE TEPEMENIEHU TPAHCIIOPTEPA:
Fo=Wp +Wgk (5.6)

rae Wi — COnNpOTHBIEHUE HA MPAMOJIMHENHOM Y4aCTKE TPACcChl, H;
Wk — CONpOTHURIEHUE HA KPUBOJMHEHMHOM y4aCTKe Tpaccel, H.

1’;‘"}1':(z'fjﬁm"‘*2?’;::')'1":""3'Kﬁa (3.7)
rae o — COOCTBEHHBIN BEC OJHOTO MOTOHHOTO MeTpa Tpancnoprepa, H/m;
L — nimmHa TpaHCIIOPTUPOBAHUS, M;
¢ — KO3(P(UIIMEHT COMPOTHUBICHUA MEPEMENICHUIO KATKOB IIEMU MO HAMPABIAIONIAM, C =
0,1...0,3;
Ks — koo PuimenT yBenmdeHus CONPOTHBIECHHA 3a CYET OOpPTOBOTO TpeHusa Hacthuma, Ks
1,3...1.5.

Wig=4-Cy-K,,, (5.8)

?

rane Cyp — HauMeHbIIee HaToKeHue renu, H;

Kron — K‘Z’?Sl%%h‘ﬁﬁ%?q Kaos = 0,03...0.06.

AJOKYM

MoniHocTE PoIOPPEABARATEII TpaHCnopTepa, KBT:
Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E 13.P..V
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa N = 0 I

1000-77,, , (5.9)
neicrenreRgee MR 0s-2Kb B 1meperaTognoro mexanmsma, ny = 0,5...0,75.
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Bapuant 3amanus

HaumenoBanue
[MOKA3ATEII

10

CKOpOCTE Tpancooprepa,
Vi, M/MUH

1,5

1,2

1,1

1,6

1,3

1,6

1.4

1,3

1,5

1.4

KonumgecTBo psagos
MOCYJBL, N, IT

Kos¢pumment
3amOJTHEHUA

TPAHCIIOPTEPA,

0.6

0,7

0,5

0,8

0,7

0,7

0.6

0,5

0.8

0.6

Paccroanue mexnoy
TApEIKaMH, S, M

0,09

0,08

0,07

0,08

0,07

0,10

0,11

0,10

0,09

0,08

JlaBnenue,
MEPEKAYNBAEMOMN
KUIKOCTH, p, Klla

78,4

76,4

79,2

77,5

72,6

80,1

75,4

74,7

73,9

76,8

KIIJ] macoca, n

0,7

0.8

0,7

Kos(¢puimenr 3amaca
MOIITHOCTH, B’r

1,5

1,3

0,75
1.2

0.81
1.4

0,83
1.5

0,72
1.6

1.4

0,78
1,2

0,76
1,5

0,72
1,6

KII/I snexrponBurarens,
UE

0.9

0.8

0,83

0.82

0,9

0,85

0,87

0.9

0.8

0,88

KII/] mepemaTounoro
MEXAHHU3MA, My

0,98

0,97

0,96

0,98

0,95

0,97

0,96

0,98

0,97

0,98

Bec ognou tapenku, G, H

6.5

3.8

7,4

6,3

6,2

7,1

6,4

CobcrBennnst Bec 1
[IOTOHHOTO M

TpaHcnoprepa, qo, H/m

100

200

150

180

120

110

130

190

160

130

Jlnuna tpancnoprepa, L.
M

4.3

4.5

5.2

5.6

4,2

4,7

4.8

5,0

4.9

5,2

Haumensiee HATAKEHHE
nenu, Co, H

1000

980

1100

1200

990

1000

1300

970

1100

1200

KoHTpoJ/IbHBIE BOIIPOCHI:
1. Kakue oneparmu BXOIAT B MPOIECC MAITMHHON 00padOTKH MOCYIEL.
2. Knaccupukanus mocygoMOEUHEIX MAIIIWH.
3. OCHOBHBIE PEKUMBI MOMKH B MOCYTOMOECYHBI MAIIIMHAX.
4. TpeOoBaHus, MPEenbABIAEMBIE K UMCTOH MOCYIE.
5. CBOMCTBA MOIOIIMX CTPYH.
6. KOHCTpyKIMA ¥ NPUHLIUIN JEUCTBUA OApHEBIX (PPOHTAIBHEBIX ITOCYI0MOCUHBIX MAIINH.
7. KOHCTpyKUMA W NOPUHUIAN AEUCTBUA HOCYIOMOEYHBIX MAMIMH KYIMOJBHOTO (KAMOTHBIX W
KOJITAK OBBIX ) THUIIA.
8. KOHCTpyKIMA ¥ NPUHIUI JEHCTBUA ITOCYI0MOEYHBIX MAIIWH TYHHEJIBHOTO THUIIA.
9. KOHCTpYKIIUA M NPUHLOUIT €U CTBUS MATBYMKOBBIX KOHBEHEPHBIX MOCYI0MOEYHBIX MAIIHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2.6. IlpakTHuyeckoe 3aHATHE No 6

Tema n/3: OOmme cBegeHua O TEIUIOBOM 000pyaoBaHun. PacdeT WHKEKIMOHHOW Ta30BOM
TOPENKHU

Lelb: u3ydyeHHE HA3HAUEHUA COKWUIATEIBHBIX YCTPOHCTB;, 3HAKOMCTBO C KIACCH(PUKALMEU
FOPENOK; M3YUYEHHE KOHCTPYKUHMH W INPUHIMNA AEUCTBUA AU(PPY3NOHHBIX TOPENOK; KOHCTPYKIMH H
MPUHIMITA JEUCTBUA aTMOC(EPHBIX TOPEIOK; KOHCTPYKIMM M IPUHIMIIA JEHUCTBUA WHIKEKIIMOHHBIX
TOPENOK; KOHCTPYKIUEHN TOPENK C MPUHYAUTENRHON MOOAUYEN TOILUIMBA; PACUUTATE OCHOBHEIE ITAPAMETPEI
WHKEKIIMOHHBIX Fa30BBIX TOPEIOK.

@opMHpYeMble KOMIIeTEeHIHH:

Kon: DopmympoBKa:
[TK-5 CIIOCOOEH MTPUMEHATH CHEIMATM3UPOBAHHBIE U MTPO(PECCHUOHATEHEIE 3HAHUS,
B TOM 4YHCJI€ HWHHOBAIMOHHEIE, B OOIACTHM TEXHOJOTMU IPOU3BOACTBA
MPOOYKTOB ITMTAHUWA, ONPENEIATH HANPABICHWUA PAa3BUTHA TEXHOIOTHH
MUNIEBEIX [TPOW3BOJACTB, MOBEIMICHHA KadecTBa W O€30MACHOCTH TOTOBOU
PO aYKIUH
[TK-6 CITOCOOEH MPOBOOUTE MPOEKTHBIE PACYETEI, OOOCHOBEIBATE M OCYIIECTBIATH
TEXHOJOTHUECKHE KOMITOHOBKH, nog0oop 00opynoBaHuA IITS
MPON3BOICTBEHHBIX TEXHOJOTHIECKNX JTUHUH, OCHOBHBIX 1%}
BCITOMOTATENBHBIX I[MOMENIEHWM, B TOM UHCIE€ C MCHOJIb30BAHUEM
MH(POPMAITOHHEIX TEXHOJOTHUH

TEOPETHYECKAS YACTh:

["a3000pa3Hoe TONIMBO YK€ HECKOIBKO AECATKOB JIET ABISETCA OCHOBHBIM U HanbOoiiee yaoOHBIM
BHIOM TOIUTMBA JJ11 HATPEBATEIBHBIX U TEPMHUYECKNX ITEUEH.

YCTpoucTBa, C MOMOMIBI0 KOTOPBIX XUMHYECKYH0 SHEPTHIO TOIUIMBA U SIEKTPUUECKYIO SHEPTUIO
OPEBPANIAIOT B TEMJIOBYIO, MOXKHO pa3JenuTs HA [OBE TPYIIBL:. COXKHTATEIBHEIE YCTPOHCTBA H
HarpeBaremd. (COKUTATEABHBIE YCTPOMCTBA (TOpPEnKd W (POPCYHKHU) TPUMEHSIOT IS CKUTAHUSA
ra3zoo0pa3Horo WiIM JKUAKOTO TOMIUBA. XapakTepHas 0COOEHHOCTh ATHX YCTPOMCTB — IEPEHOC
Teruia B pabouee MpoCTPaHCTBO TIIABHEIM 00pa3oM PO AYKTAMM CrOPAaHUA MM C UX ITOMOMIBIO.

HarpeBarenn WCnonap3yrOT A NPEBPANICHUA B TEIUIO KAK XMMHYECKOM HSHEPruUM TOILINMBA
(pamuanTHEIE TPYOBI), TAK U SNEKTPUUECKON SHEPrUM (HATPEBATENM AJIEKTPOCONMPOTUBIEHUA). B sTOM
ClIydae Temnao B pabouee MPOCTPAHCTBO MEYN HEPENAETCS TIABHBIM 00pPa3OM M3IyUYEHHEM OT MOBEPX -
HOCTH HArpeBaTENA.

CoHUraTenpHbl€  YCTPOWCTBA NPHUMEHAIOT TOTAA, KOrga OOMYCTUMO COINPHKOCHOBEHHE
MPOOYKTOB CrOPaHWUA TOIUIMBA ¢ HATPEBAEMBIM H3JEJIHMEM, a TAKKE B ITedyax ¢ mydenavu. B nmeuax 0e3
my(eneil npu He0OXOAMMOCTH UCKIFOYUTE CONPUKOCHOBEHUE NPOAYKTOB CTOPAHUA C HATPEBAEMEIMHU
M3OETUAMI TPUMEHAIOT HATPEBAT E€JTH.

[Tponiecc mpeBpamieHuss XUMHWYECKOW SHEPrUM TOIJIWBA B TEMIO COCTOUT W3 ABYX YACTEH:
CMENIEHUS TOIUIMBA C BO3IYXOM I FOPEHUA U COOCTBEHHO ropeHus. COoKUTaTenbHBIE YCTPOMCTBA B
3aBUCUMOCTH OT CTEIEHM Pa3BUTHA MPOIECCA CMEMICHUSA MOXKHO Pa3eNIuTh HA TPU THNA: YCTPOUCTBA
0€3 mpenBapUTENBEHOTO CMENIEHUS, C YIYUILIEHHBIM CMENIEHUEM U C HPEABAPUTEILHEIM CMEIIEHUEM.

B mpemenax cOXUratensHOr0 yCTpOMCTBA 0€3 OmpEABAPUTENBRHOTO CMEMIEHUA (TOPENKH THIIA
«tpybda B TpyOe», (POPCYHKH U OApP.) TOJBKO CO3OAIOTCA YCIAOBHSA I MOCIEAYIOMIETO CMEIICHUA
TOIJIMBA C BO3QYyXOM: Ta30BbI€ M BO3QYIIHBIE MOTOKH HOPUOOpPETAIOT HEOOXOIMMBIE CKOPOCTH U
HAanpaBjJeHUA (IIPU HUCIOJL30BAHUU TOPEIOK) WJIM HPOUCXOOUT pacHBIMBAHUE Ma3zyra (mpu
HCITONB30BAHNN (POPCYHOK). TOIIMBO CMEMMBAETCA C BO3AYXOM BHE HOPENEIOB COKUTATEIBHOTO
yCTpOHCTBA, B padoueM HEDC’KSHHETBE M€Y MW B CIIENUATBHOU TOIKE.

Coxuras DWMMBH, C VAYYIIEHHBIM CMEUIEHUEM IMO3BOJAIOT MOYTH MHOJHOCTHIO

CqipoBeT T ONCIFCATTE B A PFE HEARR YEeTPoiicTBA, B PE3YIBTATE UET0 TOPEHUE HAUMHAET PA3BUBATHCH
Bnafeneu: llebayxoea TaTteaHa AnekcaHapoBHa

YK€ B TOPCIOYHOM TyHHEIE, a B padoueM MPOCTPAHCTBE JIMIIL 3aBEPIIAETCA (HAMPUMEDP, IPH

MCITOIB30BAHUH TYPOYIEHTHEIX TOPEIOK).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B coxurarensHBIX YCTPOWUCTBAX C MPEIBAPUTEILHBEIM CMEIIEHHEM CMEIIEHHUE 3aBEpIIACTCA
MOJIHOCTBIO, TOJHOE K€ CropaHue IPOUCXOAUT B TOPENOYHOM TYHHENE (Hampumep, B
MHKEKIITHOHHBIX U PAOTUALIIMOHHBIX TOPENKAX ).

OJTUMH TIOJIOKEHUAMHU CIEAYET PYKOBOACTBOBATHCA MNPHU OINMPEAECICHUM THUIIA YCTPOHCTBA,
OPUMEHEHHE KOTOPOr0 OOECHEUNT BBIIOJIHEHUE TEXHOJOTHMYECKUX TpeOOBaHMU HATPEBA IIPHU
pacmoyjaraéMoM BUIE SHEPTUH.

Cnenyer OTMETUTB, 49TO OONBIIMHCTBO HATPEBATENBRHBIX M TEPMUYECKMX MEUel Haubomuee
yCOemHo pabdoTaer mpu MPUMEHEHUH YCTPOUCTB 0€3 mpeaBapuTeahHOTO CMENIEHUS WIH C OpeaBapHu-
TEABHEIM CMemeHneM. COKUTATENBHBIE YCTPOMCTBA C YIYYNIEHHBIM CMENIEHHEM IEneco00pa3Ho
OPUMEHATE TOJIBKO B OTAEJBHEIX MCKJIIOUUTENBHBIX CIydasx, TAK KAK UM IPUCYIIM MHOTHE
HEOOCTATKH, XapPAKTEPHBIE A1 YCTPOUCTB IPYTUX ABYX TUIOB.

[TpakTHka skCrTyaTanyyu TEPMUUECKHUX MEUEH MOKA3BIBAET, 4TO HAMOOIBIIEE PACHPOCTPAHEHUE
HAXOOAT COKWUTaTEIBHBIE YCTPOMCTBA HAWOOIEE MPOCTOM KOHCTPYKUMH: 0€3 MOIBUKHBIX YaCTEM,
MHOTOYUCICHHBIX BBIXOOHBIX OTBEPCTHUH MAJIOr0 CEUYEHUSA, TAK KAK CI0KHOCTL M3TOTOBICHMA M JKC-
MIyaTaluy, a TaKKe MOHWKEHUE CTOMKOCTH COXKHUIATEIBHOTO YCTPOWCTBA HE KOMIIEHCHUPYIOTCA
OPEUMYIIECTBAME, MMOJIYUAEMBIMI B PE3YJIBTATE TAKUX YCIIOKHEHUI.

Kiaccupuranus ropejiox

Bo3nyx, momgaBaeMel B TOPENKHW, HA3BIBAETCHA IEPBHUYHBIM, d ITOCTYHAIOMMH UIA TOPEHUS U3
TOIMMOYHOTO MPOCTPAHCTBA — BTOPHUUHEIM.

OrmetuMm HaMOONIEE XapakTEpPHBIE CHOCOOBI CMEMEHUA Ta3a ¢ NOEPBUYHBIM BO3AYXOM B
Pa3IUYHEIX €r0 KOJIMYECTBAX.

l. 'as3 momaerca B kamepy cropanvsa 0e€3 OpUMECH MEPBUYHOTO BO31yXd, 4 CMEMIMBAETCA 34 CUET
ou(py3uu ¢ moacacerIBa€MBIM BO3AyXOM B (pakene nmuamenu (a' = 0).

2. I'a3, cMemAaHHEBIA € YACTBIO HKEKTUPYEMOTO BO3AyXa (HEPBUUHOrO), MOJAETCSA B KAMEPY TOPEHUA, a
OCTanbHas 4acTk (B BUIAE BTOPUYHOrO BO3QyXa) MOABOAUTCSI K TOpeake 3a cueT auppysum y
amMOpa3ypsl; 3aBEPHIECHUE CMENIEHUA ra3a ¢ BO3AYXOM NPOU3BOIUTCA B (pakene uiamenu (' < 1).

3. 'a3 co BCceM IKEKTUPYEMBIM BO3AyXOM, HEOOXOOMMBIM IJIA TOPEHMA, MOMAETCS UEPE3 TOPEIKY, U
MPOLIECC CMEMIEHNs YCIIEBAET 3ABEPIIUTELCS €MI€ 0 BBIX0AA FOPIOYEH CMECU U3 aMOpasypel B TOIKY
(a' > 1).

4. T'az co BCEM ONPUHYIUTENBHO MOJAHHBIM B TOPENKY BO3AYyXOM, HEOOXOOUMBIM O TOPEHUA, HE
YCIIEBAET MOJHOCTBIO TMEPEMENIAThCA OO0 BHIXOAA M3 aMOpas3ypel, a4 CMENIEHHE TPOIOJIKAETCA B
(pakene mamenu (a' > 1).

B COOTBETCTBUM € ATUM TOPEIKH MOKHO KIACCU(PUIMPOBATE HA YETHIPE OCHOBHEIE THUIIA C
MOATPYHIIAMH B KaXXIO0M M3 HUX.

1. T'openku nu()§y3nOHHOTO TUIA HU3KOTO U CPETHETO NaBIeHUA KOA((PUIMEHT MEPBUUHOTO BO3AyXa
(a' =0).

2. I'openku armocdepnoro tumna [kosdppunuent nepeuanoro sozayxaa' <1 (0,3-0.7)].

3. 'openkn MHKEKIIMOHHEBEIE CPEIHETO M BBICOKOTO AaBAEHUA (KOS (PUIMEHT MEPBUYHOTO BO3ayXa
(a’'>1).

4. Topenku ¢ NpUHYAUTENBEHON NOJAYEH BO3AyXa KOMOMHUPOBAHHBIE U TA30BBIE HU3KOTO U CPETHETO
naBieHusa (kos>(puuuent nepBuyHOro Bo3ayxa (a' > 1).

B ropenkax mepBrIX TpeX TUIOB BO3AyX IMOCTYHMAET MOA AECUCTBUEM pPa3PEKEHUA, BEI3BAHHOTO
ra3o0BEIMU CTPYAMHM U TATOM B KaMepe ropeHus. B ropemkax d4eTBEpTOrO THUIA BECH BO3OVX,
Y4aCTBYIOIINH B TOPEHUH, MOJAETCS MPUHYIUTEIBHO.

['openku TpeThero M 4eTBEpPTOr0 THIIOB MOTYT MMETh OJWHAKOBBIE KOJIMUECTBA IEPBUYHOTO
BO3yXd, HO OHU NMPUHIMIHAILHO PA3JIMUarOTCA MPOIECCAMHA CMEMIEHUA BO3QyXa C razoMm. B ropenkax
TPETLEr0 THUIIA MMEETCA IOJHOE MPEABAPUTENLEHOE CMemeHue. B ropenkax 4erBeproro THUIra mpoHecce
CMEILCHU I qﬁ%ﬁ%ﬁ%ﬂ@ HAYMHAETCA, 4 pa3BUBACTCA B O0O0BEME Kamepel ropeHus. B
CTHEWPIAITE HEIXO QA YD ABHS HPOIE BUCOMBBHEIEMO JKET 3aBEPIIATHCA B TOPEIIKE.

SreAeneU T pr B EHEHH AR A CHP KA A ropenouHEIX yCTPOHCTB MO3BOIAET PA3AENIUTE 10 XAPAKTEPHBIM

MIpU3HAKAM BCE€ MHOTr000Opasue KOHCTPYKIHMW Ha YETBHIPE OCHOBHBIX THMOA. JTO CYIIECTBEHHO
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VIOPOMIAET PACCMOTPEHUE PA3TUUYHBEIX TOpPENOK, oOneruaer aHammu3 ux paboTel m paspadoTky
METOIUKH pacuera.

JAu¢py3noHHbie ropeiku

Oco0EeHHOCTE 3THUX TOpPEIOK — O00pa3zoBaHWE TOPIOYEH CMECH 3d CYET MEUIEHHOrO ITponecca
MOIEKYIApHOU AU y31i, BOHUKAIOMIETO OT HMOACACHEIBAIONIETO AEUCTBUSA razoBoil crpyu. B muddy-
3MOHHEIX TOPEJIKaX KOA(P(PUIMEHnT NEPBUIHOTO BO3QyXa paBeH Hynw (a'= ().

B HaunmpocreiniemM BUOE TAKAS TOPENIKa NPEaCcTaBiIsaeT co00r TpyOy, MO KOTOPOU ra3 MmoCTymaer
MOJ MJABICHUEM B OKPYXKAIOMIYI0 HEMOABUKHYIO BO3OVIIHYIO CpEAYy, HMCHOJB3YEMYID B KAaueCTBE
ucrounuka oxkucaurens. [Ipu sTom BO3HUKaeT 30HA TU(PPY3MOHHOTO CMENIEHHUS, KOTOpAsS MOCIE
BOCIIJIAMEHEHHUA W BO3HUKHOBEHUA YCTOMYMBOTO (PPOHTA MIAMEHU OyAET MPEACTaBIATE COOOM
HAPACTAIONIYI0 BIIEPEN TOMIY OPOAYKTOB CrOpaHUsA, Uepe3 KOTOPYI HABCTpEUy APYr APYry Oyayr
MPOJABUTATHECA M3 TA30BOM CTPYU MOJIEKYJIBI TOIUINBA, 4 U3 BO3AYIIHON CPEALI — MOJEKYIIBI KUCIOPOaa
M a30Ta. 10T € MEAJIECHHEIN XapAKTEP CMECe00pa3oBaHmsa 3a CUET MOIEKYIAPHOU U y3un mpusener
K BO3HMKHOBEHHIO BRITAHYTOTO (pakenra nmiaMeHHu ¢ OCTpUEM Ha KOHIE (CM. puc. 6.1).

Pucynok 6.1 — Pa3pes (pakena namamenn nud§y3noHHON TOPENKH

3oubl (akena: I — uucTeid ra3; Il — cmech rasza c
NPONYKTAMH CTOPaHUS;

[l — cmecs BO3yXa € IMPOOYKTAMHU CrOPaHUS,

IV — oxpyxaronmwii Bo3ayx. Mexay 3onamu /1

u [l pacnomoeHa MTOBEPXHOCTH (PpOHTA TOpPEHUA
(moBepxHOCTE @ = 1).
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Pucynok 6.2 - M3meHeHne OTHOCHTENBRHOM UIMHBEL (PpAaKela MiIaMEHH C YBEIUUEHHEM CKOPOCTH
MOTOKA MPU JJAMHUHAPHOM U TYPOYJIEHTHOM PEKUMAX JBUKCHU .
a— BUA (pakena mIaMeHM NOpPH JAMHHAPHOM TEUEHUM Ta3a; 6 — KpUBad W3MEHEHUA

OTHOCUTEIBHON OIWHBL (pakena IUIaMEHH OT OTHOCUTEIBRHOW CKOPOCTHM MOTOKA; 6 — BHUI (pakena
MIaMEeHU OpU TYPOYJIEHTHOM TE€4EHHUH rasa.

Jlmina (akena ogHOU M TOU K€ TOPEIKM MOKET U3MEHATHCS B 3aBUCHUMOCTU OT €€ (POPCUPOBKMU.
Oua OyneT yBeAuHBANHALAAIGRBIIICHIEM CKOPOCTH MCTEUEHHA Ta3a 3Ta 3aBHCHMOCTH BO3DPACTAHHS
TAVMHBK TIIAMOHIBE D BSECROPOCIOETISMBHNA OyaeT COXPAHATHCA, MMOKA JTAMHHAPHOE (MapajuienbHO-
Crpyiftaroe A8 RER TS (PHES” 2a) ne mepepomurca B TypOymentHoe (6ecmopamouoe BHXPEBOE

OBUIKEHUE).
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[Tpu pazpuToM TYpOYIEHTHOM PEXKUME ABHIKEHHUS BMECTE C YBEIMUEHHEM CKOPOCTH HOTOKA
pacTeT U MHTEHCHUBHOCTBH MPOIIECCa cCMeceo0pazoBaHUsA 34 CUET MEePEeMENIEHUsA MOMEPEK MOTOKA YiKe
Oonpumx 00BEMOB raza (MoIeil), Kak 3TO MOKHO BUAETH HA puc. 6.2, 6. Ha puc. 6.2, 6 BuaHo,
4TO U3MEHEHHUE OTHOCHUTEIBHOM MINHEI (pAKena IUIaMEHU B 3aBUCHMOCTH OT OTHOCHUTEIBLHON CKOPOCTH
uMmeer Tpu obmactu. B mepBou 00macTM ITAMHHAPHOTO PEXHUMA IOBUKEHUSA [IMHA PACTET IIPSMO
MPOMOPIMOHATBHO CKOPOCTH MCTEUEHHS Td3a; B MPOMEKYTOUYHON 00JaCTH mepexoaa 0T JaMUHAPHOTO K
TypOyJIEHTHOMY PEXKUMY IBHKEHUSA OJIWHA HAUMHAET YMEHBINATHECA BCIEACTBUE PE3KOT0 YCKOPEHUSA
mporecca cmeceodpazoBanus; B TypOyI€HTHON 001aCTH ABMKEHUSA ONUHA (PaKera IIaMeHN OCTAEeTCA
HEM3MEHHOH IIPU YBEIUYEHUHU CKOPOCTH UCTEUEHM Ta3a.

[TonoxurenpHbIE XapakTepUCTUKU AU(PPY3MOHHBEIX TOPEIOK: YCTOWUYMBOCTH TOPEHHUA Trasa;
BO3MOKHOCTh padOTHEI HA Ta3€ HU3KOTO MABJICHUA 0€3 MPUHYANTEIRHOM MOJAa4d BO34yXa; OOIBIION
AUAMA30H PEryJIvupoBaHUs ¢ BO3MOKHOCTBIO W3MEHEHMWS AJIWUHBL (pakena U MOIYYEHUs PABHOMEPHOU
TEMIIEpATYpel B 00BEME ropenua (Bmonb (pakena IUIAMEHH); NPAKTUUECKH OecmymHas padora;
MIPOCTOTA KOHCTPYKIHH.

OTpuniaTensHEIE XAPAKTEPUCTUKH IHU(PPY3MOHHBEIX TOPENOK: CIOKHOCTE CO30aHUA TOPEIOK
OONBIIION MPOU3BOAUTENLHOCTH; TPYAHOCTH MOJIYUYEHUA BBICOKUX TEIUIOBBIX HAMPSIKEHUN B OOBIYHBIX
KaMmepax rOpeHus; HATMUIN e XUMUIECKOH HEMOMHOTEI TOPEHUS B OOJIBIMIMHCTBE CIyJaEB.

ATMOcC(epHBIE TOpe/IKH

ATMOC(hEPHBEIMH NN WHKEKITHOHHEIMH TOPEIKAMH HU3KOTO JABICHUS Ta3a HA3BIBAIOTCS TOPEIKHU
C YACTUUHBIM OpenBaputenbHbeiM cmemenneM (a = 0.3 ~ 0,7). [lepBuunsiili BO34yX MOACACEIBAETCA B
TOPEIKY 34 CUET IKEKTUPYIONIET0 AEHCTBHUA Ta30BOM CTPyH. BTOpHUHBIN BO34yX, HEOOXOAMMBIN IJId
MOJHOTO CKUTAHUA Trasa, MOCTymaeT K (pakenaMm mJIaMEHH M3 OKPYKAIMIEro MPOCTPAHCTBA 3a CUET
KEKTUPYIOMIETO TEUCTBUA CaMoro (pakeia v 3a CUET Pa3pekeHUs B TOIKE.

Pucynok 6.3 - Cxema atMoc(pepHOM TOPEIKH.

ATMmoOcC(epHBIE TOPENKU MPUMEHAIOTCA TJIABHBIM 00pa3oM I CKUTAHUS BBICOKOKAIOPHHHBIX
razos, cseme 4000 xnar/v’. bmaromaps ymoOBIETBOPHUTENBHBIM TEIUIOTEXHUUECKUM MOKA3ATEIIAM,
yIAUHOMY KOHCTPYKTMBHOMY O(OPMIEHHUIO 3TH TOPEIKH HMEIT MHUPOKOe pacmpoctpaHeHue. OHu
YCTAHABIWBAIOTCA B CEKIIMOHHBIX KOTIAX, TA30BEIX BOJOHATPEBATENAX, OBITOBEIX IJIMTAX, CYNIMIKAX U
pPa3IMYHBIX MEIKUX OTOMUTEABHBIX KOTIAX, pad0oTaromux Ha MPUPOIHOM Tra3e.

[IlppynuunuaneHas cxema armoc(epHOU ropenku npuBeaeHa Ha puc. 6.3. OCHOBHBIMH
JACTAMH TOPENIKUA ABIISIOTCS COILIO, CMECUTENb, UMEIONMNA 00BIaHO (popMmy TpyOsl BenTypu, u oruepas
HACAIKA C MEJIKMMH OTBEPCTHUAMHU [IJIA BEIXOa rasa.

ag"

Pucynok 6.4 - Cxema pacnpocCTpaHeHus
[DIAMCHHU TIPH JTdAMHUHAPHOM HCTCUCHMH
ra30BO3OYIIHON CMECH.

CepTudukar:
Bnaneneu:
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JluameTp BEIXOZHOTO OTBEPCTHUSA COILIA AOJLKEH COOTBETCTBOBATE MPOU3BOAUTEIBHOCTH TOPEIKH
MPY TaHHOW TEIIOTBOPHOCTH rasad.

Cmecurens 00BITHO TIPEACTABIAAET COOOM Kamepy cmemeHus u gudy30p, UCIOTB3YEMBIN A4
npeo0pa3oBaHusa CKOPOCTHOTO Hamopa CMECH B JABICHUE, HEOOXOIMMOE IS IPEO0AOJIEHUA
COIIPOTUBJIEHU OTHEBOWU HACAIKH.

Jlmanazon ycToMuuBOM pabOTEl aTMOC(HEPHBIX TOPEIOK OTPAaHUYEH, C OOHOM CTOPOHHI,
BO3MOKHOCTBI0O NPOCKOKA IUIAMEHU BHYTPER TOPEJIKH, a C IPYrol — BO3MOYKHOCTBIO OTPBIBA
MIAMEHU OT KpaTepa TOPEHUA U Aa)e MOJHOTO CPhIBA (3aTyXaHWs) €ro. ITH ABJIECHUA MOTYT CIYKHUTH
OPUUUHON HAPYHIEHWA HOPMAJIBHOW pa0OTHI TOPEIOK, & B HEKOTOPBIX CHy4dasX Oaxe CEPhE3HBIX
apapuii. HeoOxogumo pazo0parecsa B CymIHOCTHM TAKMX HAPYHIEHUH YCTOMYMBOCTH TOPEHUA U HAUTH
IyTA UX OPEOOTBPANICHUS, YIUTHIBASL, YTO CTPOTOM TEOPUHM YCTOMYUBOCTH TOPEHUS €M HE pa3pado-
TaHO.

B 30He ropenus ycTaHaBIMBAETCA AMHAMHYECKOE PABHOBECHE MEKIY CTPEMIIEHUEM IUTAMEHU
MPOJABUHYTHCSI HABCTPEUY MOTOKY Fa30BO3AYIIHON CMECH M CTPEMIICHUEM ITOTOKA OTHECTHU IUIaMsA OT
TOPENKU. Y CTOMUMBOCTE TOPEHUA 3aBUCHUT OT TEMIOBBIX U TMAPOIUHAMUYECKUX YCJIOBUM, B KOTOPHIX
HAXOJATCA KOPHEBBIE YUACTKH KOHYCOOOpPA3HOU 30HEI TOpEeHUs. PacCMOTpUM yCTOMUMBOCTE (PpOHTA
FOPEHU S, KOTAA MiIaMs HE OTPBIBAETCA OT Kparepa ropenku. Ha puc.6.4 M0O¥HO BUAETH, 4YTO 30HA
TOPEHUA y CBOETO OCHOBAHUA UMEET TOPU3OHTANBHBIN YUACTOK. YeM ke OH ompenenserca?

CKOpPOCTE UCTEUEHU CMECH BOJIM3HM CTEHOK IOPENKH MEHBIIE, 4€M B IPYIUX TOUKax moroka. Ilo
nepud)epun MoToka o0paszyercsa 001acTe MEIJIEHHOTO TEUEHUA U JAaXkK€ 3aCTOMHAA 30HA, B KOTOPYIO ra3s
IPOHUKAET U3 CTPYH, 4 BO3AYyX U3 ATMOC(pepri. BEKTOPE HOPMAIBEHONU CKOPOCTH PACIPOCTPAHEHU
MIAMEHHU n U CKOPOCTH IBUKEHUA CMECH (Ic UMEIOT B 3TOM MECTE ITPOTUBOIIOJIOKHOE HAIIPABIECHHE.
Tak Qopmupyercas KOMBIEBON HMCTOUYHHUK 3aKWUTAHUA, KOTOPBIM MPEAOTBPANIAET OTPBIB  BCETO
JIAMEHU OT Kparepa rOpeKH.

OTOT MOOMKUTAIOIIMHU MOACOK H(P(PEKTUBEH OpPH JTaAMHUHAPHBEIX PEXKUMAX IBUKCHUA, a4 IPH
MOBBIMIEHUH (POPCUPOBKU TOPENKH €r0 Pa3MEPH YMEHBIIATCA. OTPBIB OTKPEITOTO MIAMEHU OT YCThA
ropenku Habmopaercs 0OBIUHO €me OO0 TOrO, KAK TOPEHHE CTAHOBUTCA TypOyneHTHeIM. Heobdxommumo
TAKKE€ OTMETHUTh, YTO C YBEJIMYEHUEM KOJIMUECTBA MEPBUUHOTIO BO31yXd YCTOMYUBOCTH IUIAMEHH
aTMOC(PEPHBIX TOPEIOK YMEHBIIAETCA

[TpenmymiecTBa aTMOC(EPHBIX TOPEITOK - MPOCTOTA YCTPOMCTBA M PETYIMPOBAHUA PACXOOa

rasa.

Henocrarku armoc()epHBIX TOPEIOK:

a) Opyu OOBITHOM YCTAHOBKE TOPENOK TOIMKE OHU HE 00ECHEUMBAIOT YCTOMUYUBOTO TOPEHUA
M OUEHBb UYBCTBUTEJBHEI K U3MEHEHUAM JABJIEHHUA ra3a y COIJIa U Pa3peKEHUA B TONKE;

0) B TOMKAax, 00OPYyIOBAHHBIX ATMOC(EPHBIMM TOPEIKAMH, HE YOAETCA OCYIIECTBIATH

pexuM ropeHus ¢ kod3(ppuumenrtom n30eITKa BO3ayxa menbmie 1,3—1.4, 970 npuBOAUT HEBBICOKUM
K.II.Jl. YCTAHOBOK.

NHkeKIHOHHDbIE TOpPe/IKH

NHxek1IMOHHBIE TOPEIKH MOTYT OBITH OMHOCOILIOBBIE U MHOTOCOIIIO -KPYTABIE U TLIOCKHUE, C
OMHOCTYIMEHYATHIM, IBYXCTYIMEHYATHIM U TPEXCTYIMEHUATEIM CMECUTEISIMHU.

B ormiume oOT armMoc()EpHBIX TOPENOK (MHKEKIIMOHHBIX TOPENOK HHU3KOTO IABJICHUS)
UHKEKIMOHHLIE TOPEIKH CPEIHEr0 U BBEICOKOTO JABJICHUA ABIAIOTCA TOPEIKAMH ITOJIHOTO
CMEMIEHUA, 3a UCKIIOUEHUEM HEKOTOPHIX KOHCTPYKIIHH.

NHKeKIIMOHHEIE TOPEIKH MO CPAaBHEHUIO C TOPENKAMH HEMOJHOTO MPEIBAPUTENLH Or0
CMEMIEHUA ra3a C BO3AYXOM O00eCHedrMBalOT MOJHOE CrOpaHMe raza mpu MUHUMAJIbHOM U30BITKE
BO3ayxa ¢ 0oyiee BEICOKOM TEMIEPATYPOH.

[Ipu cxuranuu npegBapuTENEHO MEPEMEMIAHHOM TOPIOYEH CMECH B TYHHEIAX JOCTUTAIOTCH
OOBOJIBHO BH%&%%H%EHHH ux 00seMoB nopsaaka 10—50 muH. kan/m>.u.

Ceprucnii] ADONHESSSPEHCN POCTPIHEHESE IO TYIUIN OTHO CTYIIEHYATHIE UHKEKIIMOHHEIE TOPEIKU —
f@ﬁ”%3,[[%93&3?%TfTﬁ’iﬂ%ﬁﬁﬁaﬁBDﬂfﬁacmﬂaETm B OUH mpueM. B AByXCTymeHYaThIX BECh BO3AYX I

ropeHus NOACACHIBAETCS B [ABAa npuema. B mepBoi CcrynmeHH OOBIYHO 3aCachIBAETCSA TaKOe
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KOIUUECTBO BO31yXa, 4TOOBI MOJyd€HHAs CMECh OBLIA HErOprueHn (Aasd MPUPOAHOTO rasza 5To
COOTBETCTBYET CONEPKAHUIO BO3ayXa B cmecu C razom Huxke 84,5%). Bo BTOpuuHOM comiie
HEroprdas CMECh YK€ 3acacelBaeT OCTAIbHOM BO3OYX, HEOOXOOUMEBIN [OJII TOPEHUSI, U
MEPEMEMMNBAECTCA C HUM, [l0 KOMODAKTHOCTH NBYXCTYIIEHYATHIE CMECHTEIN YCTYHMArT OJHOCTYIIEH-
QAaTBIM, Y UL CHKUTAHWUA IPUPOTHOTO ra3d OHU HE MOIYYWIN PACIPOCTPAHEHUA.

DKEKIMS MOMKET OCYMIECTBIIATHECA TPEMs CHOCOOAMU: KEKIHA BCETO BO3AyXa Tra3oM, 49acTH
BO3yXa ra30M W rasza BO3IyXOM. B Tak Ha3plBAEMBIX WHKEKIMOHHBIX TOPEINKAX HCIIOJB3YETCA
NEPBEIM CITOCO0, B TO BpeMA Kak B aTMOC(EPHBIX — BTOPOU. lperuil cmocod HUCIMOIB3yeTCa pewxKe
Bcero. Pabora ropemok ¢ moacocoM BCETO BO3AyXa ra30oM TPeOYeT CPENHEr0 NABIEHUA ra3ad, MPUUEM HET
HEOOXOAMMOCTH B JOMOIHUTEIBHEIX PETYAATOPAX 1A MOAAEPKAHUA HA 3aJaHHOM YPOBHE HPOIIOPIMH
MEKIY Ta30M U BO3OYXOM.

MmKeknmoHHbIE  TOpPEJIKM  MMEIT  HENOCTAaTOYHYK  IIyOMHY — pPETYJIMPOBAHUA  HMX
MPOU3BOAUTEIBHOCTH, TPYAHOCTE pa0OTEI HA MOJOTPETOM 34 CUET PEKYyMEPAlMU TEIIa OTXOAANIUX
ra3oB BO30yXe, OONbmMIYIO [UIMHY CMECHUTENEH, HPEMATCTBYIONIYIO CO3OAHUI0 TOPEJIOK OO0IbIION
€AUHUUHON TEMJIOMPOU3BOAUTEIEHOCTH, M IIyM, IPOU3BOAMMEIN padOTAONIUMKU TOPEIKaAMH, B
0COOEHHOCTH MPU BEICOKOM JABJIEHUH rd3d, TPABMHUPYIONIAN 00CTyKUBAIOTIHI TTEPCOHAT.

[Tog rmyOuHOM perynmpoBaHus NOHUMAETCHA OTHOMIEHHME MAaKCHMAJIbHOW MPOHU3BOIUTEILHOCTH
TOPENIKH, ONMPENEIAEMON MAKCHUMAIBHBIM JAaBJIEHHEM Ta3d, K MUHHUMAJbHOU IMPOU3BOOUTEIBHOCTH €€,
IPU KOTOPOU MJIaMA €I1€ HE NPOCKAKUBAET B TOPEIKY.

NHXEeKIMOHHEIE TOPEIKH HUMEIT KOHCTPYKUMIO CMECUTENBHOTO YCTPOMCTBA, AHATOTHMYHYIO
ropenkam armMocepHoro tuma, HO Oonee coBepmeHHON (popmbel. KOHCTpyKIMS OTHEBOM HACAOKU Y
WHKEKIIHOHHBIX TOPEIOK (B OTIMUHE OT TOPEIOK aTrMoc(pepuoro tuma) umeer Gpopmy Kkoudyszopa u
BO MHOTHX KOHCTPYKIHUAX IIJIOTHO ITPUMBIKAET K OTHEYIIOPHOMY TYHHEII WA HENOCPEACTBEHHO
K KaMepe ropeHus.

B HEKOTOPBIX KOHCTPYKIUAX WHIKEKIMOHHBEIX TOpesaok (0e3 TyHHENsA) B rOPEerIOuHON HACaake
KPYrJI0ro WIM  KBaApPAaTHOTO CEUEHHA  YCTAHOBIEHBI PA3MM4YHOM  (POpPMBI  CTAOMIN3ATOPHL,
oOecreunBaronINe HAACKHOE MOIKATAHUE TA30BO3AYIIHOM CMECH, YCTOMYUBOCTE TOPEHUS U 3AIIUTY OT
NPOCKOKA MIAMEHU B UHKEKTOP (0T 0OpaTrHOTO ymapa).

OTCyTCTBHE NMPAKTUUECKNA (Pakena IuIaMEeHHW B MHKEKIIMOHHEBIX IO pPEIKax Cyxaer 00macTte nux
OPUMEHEHNA TTO0 CPABHEHUIO ¢ TOPEIKaMu, 00manaronMi (pakeIoM peryaupyeMoH JIMHEI. JTH TOPEIKN
TPYOHEE UCIIOJB30BATh B KPYITHBIX I€Yax, TPEOYIONMX PABHOMEPHOIO 00OrpeBa Marepuaia Mo JJINHE;
MPUXOIUTCA YCTAHABIWBATH HECKOJIBKO TOPEIOK IO IMHE neud. KOHCTPYKUHMH WHKEKIIMOHHBIX
TOPEJIOK MPEICTABIEHEI HA pUC. 6.5 1 6.6.
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Pucynok 6.5 - UmkeknmoHHas ropesika CpeqHero JaBaeHU s ra3a TEIOTPOU3BOAUTEIEHO CTHIO
29 000—86 000 kxa1/u ¢ BO3AYIIHEIM OXJIAKICHUEM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynok 6.6 - MHxek1moHHas ropenka CpeIHero JaBIEHN S Ta3a TEMIONPOU3BOIUTEMEHOCTRIO
114 000—1 140 000 xkxa1/u ¢ BOOSHBIM OXJIAXKICHHIEM.

I'opelikH ¢ IpHHVANTEILHOM MogaYed Bo3AVXa

['openku ¢ OpUHYOWUTENBHOUM MOOAYEH BO31yXd, KAK NPABUIO, OCHOBAHBEI HA CTPYHUHOM
NPUHLOUNE TMepeMemunuBanuda. bmaromaps BBICOKOM NPOU3BOAUTEIBHOCTH, MIMPOKON BO3MOKHOCTH
peryimupoBanus 1 00pa3zoBaHum (PakesoB mIaMeHu, Pa3aTUdIHEIX 0 (pOpMe, JUITMHE M CBETUMOCTH, a
TAK)KE  CPAaBHUTENBHO  HeOompmwuM  rabapuram  (BCIEOCTBUE  IMOBBIIIEHHBIX  CKOPOCTEN
MIPUHYAWUTEARHO MOJAHHOTO B HHUX BO31yXa) TOPEIOYHBIE YCTPOMCTBA HTOTO THUIMA C KAaXKIBIM
romoM Bce Oomee IMHUPOKO MTPUMEHSIOTCS B PA3MUYHBIX OTPACHAX MPOMBIIIIEHHOCTH,
MCTONIB3VIONINX Ta3000pa3Hoe TOMBO.

[ToBpimenne MONIHOCTH TEMIOTEXHUUECKUX AarperatoB B CBOIO OUYEPENb BBI3BIBAET
MOBBINIEHUE EIMHUYHON MOIIHOCTH Ta30TOPEIOUHBIX YCTPOWUCTB, YTO HEW3DEIKHO CBA3AHO C
MCITOJIb30BAHUEM NPUHYIUTEIFHOHN MOJAYN BO3AYXa M CTPYHHOT 0 MPUHIIUIA CMeCceo0pa3oBaHMs.

B mewax nns Harpera moa TEPMHUYECKHE OMEPAIMU TAKUE TOPEJIKHM HNPAKTHYECKU HE
MPUMEHAIOTCA.

ITPAKTHYECKAS YACTb:
B coorBercTBUM ¢ BapHaHTOM MPOU3BECTH PACUET UHKEKIMOHHOM TOPEIIKH.
CrenaTth 5CKHA3 TOPENKHU MOI00H0 gepTexy Ha puc.6.7

i 1 [ e & 1, dwr 1l
s |

Pucynok 6.7 — Pacuernas cxema MHKEKIIMOHHOU TOPEIIKH:
I —ra3oBoe comno; 2 — BX0aAHOU KOH(PY30p; 3 — cmecurens; 4 — nudpPpy30p; 5 — HOCUK TOPETKH

BHpHﬂHThI 3alaHHA

Bapuant No Vor. My a 'y M/C
| 30 1,01 280
2 31 1,02 282
3 32 1,03 283
4 33 1,04 285
5 . A 34 1,05 287
6 3NEKTPOHHOW [OANKUCHIO 35 1.06 289
CepTvdukar: EEZDGMEEEABBBBEE 205E7BA5000600009¢3E 1.07 290
| 8 37 1,08 292
e | I2EE . 38 1.09 2935
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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
[Topsamgok pacuera
YcinoBHOE [Tapamerp PasmepHocTs | YCrmoBHOE [Tapamerp PazmepHOCTB
0003HaAUCHHE 0003HaueHue _
d TUAMET] MM f [LJIOMIAIE MM
Lo, Teopernueckoe M l JTUHEUHBIN MM
KOJIMYECTBO BO3- paszmep
Tyxa,
He00X 0 qMOTo
1A CHKATAHuA |
M’ Taza
pr a0dcooTHOE H/M? p CTaTH4YECKOe H/M?
IaBJICHHE IaBJICHHE
T (1) TeMIIeparypa K (°C) V 00BEMHOE M /cex (w/u)
KOJIHUUECTBO
0 CKOPOCTE M/CeK a kod(ppuriment | -
pacxona
BO31yXa
y yIEIbHBIN BEC o Ap M3 0BITOYHOE H/
IaBJICHHE
p [IJIOTHOCTE KT/M° 0, PEIEIIE] -
pPEryIupOBAHUSA
7 KO3(p(pripeHT
UCTEUCHHUS

Hexoanbie naHHble: Temmeparypa BO3ayxa u raza —7T, =

T. (cm. BapuwaHT 3amaHus),

KO3 (pUIMEHT pacxoaa BO3ayxa @ (CM. BAPHAHT 3aIaHKA); TEMIIEPATYPA BO3ayXa U raza —, = t. = 20°C;
MJIOTHOCTE Ta3a pe. = 0,77 KT/M", TIJIOTHOCTD BO3YyXa Poe =1,29 KT/M°: 1 TEOPETUUECKOE KOJIUUECTBO
BO3ayXxa Ha | m° raza Ly = 9.25 v°: Kosppumments: Ky, =1.3; K= 0,965; II= 1,095; B = 1,15; C =
0,425; D =0,55; ¢ = 0,85
Omnpenenum CKOPOCTE UCTEYEHHUS ra3a, M/C o (popmyne:
Wo: = @'y KoK,
Onpenenum quaMeTp razoBoro Commuaa, MM, o (popmyre:

3
dff — I}U;lo ,
0,785,

Onpenenum 00BEMHYIO KPATHOCTE MHKEKIIUU IO (pOpMYyIIE:
m=1+(al, T/T:)II,
Omnpenenum MacCOBYIO KPATHOCTE MHKEKIUHU N0 (pOpMyIe:

n=1+ GEL{} paa/p{}z-,-

(6.1)

(6.2)

(6.3)

(6.4)

OHpE,I[EJIHM OIMMTHMAJIBEHOC OTHOIICHHE IIJIOIIddHM CMCECHTECIA K IIJIOIIdAH Td30BOT0O COIIId ITO

popmye:

CepTudukar:
Bnapneneu:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Omnpenenum IuaMeTp CMECUTENA, MM, IO (popmye:

Nencteutened: ¢ 19.08.2022 no 19.08.2023

F

{f")=3mn- Cim-1)(n-1),

(6.5)
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d{:=d;

Onpenemm quaMeTp HOCUKA TOPENIKU, MM, 0 (pOpMyIIe:
di.=dc+5,
Omnpenemm anuny cmecurend u qudgyszopa, mm, mo popmye:
lce=1, =4d.,
Onpenemm KOHEIHBIN guaMeTp muddyzopa, MM, mo popmyne:

Br

do=dc+2lstg 2
3amagum yroi packpeitTus nuddysopa mpuaumaem P = 7°.
Onpenemm AIUHY BXOTHOTO KOH()Y30pa U PaACCTOSHUE OO0 Cpe3a ra30oBOro COILIA, MM:
lg = lp.c. — 1,25[]{',
OmnpenemiM Ha4adIbHBIM AUAMETP BXOOHOTO Tu(dy3opa, MM, mo popmyne:

P

de =dc + 2tg 2,
[Tpunumaem yron cyxkeHus BXOIHOTO KOH(Py30pa Pi= 42°
Onpenemm QIMHY HOCHKA TOPENIKU, MM, IO (pOpMyIe:

dcf B d:’.fi
B
21_ { .ol
ln.r. = g 2 .

[TpuauMaem yron CykeHUA HOCHKA FOPENKH Pur = 42°
Omnpenemm CKOPOCTE CMECH B HOCUKE TOPEIKH, M/C, IO (popmye:

V. (1+aL,)T. 10°

o= Lﬂdi:. (T-:u o 1 00) ?

OmnpenemM Mpeaensl PeEryIMpoBaHus TOPEIKH MO (hopmye:

‘9 — wﬂH:

MUH 8

@

Wtin

3HaueHue @,,. BEIOMpaeM no rpadpuky nada pacCuuTanHoro d,.. (puc.6.8).

MUH
(DOH 2.y M/C
3
4
4
2
1
NOKYMEHT NOANUCAH

ANEKTPOHHOW NOANUCHIO
CepTudmkar: 2C0000043E9ABSBI52205E7BALH00600D004 BE ¥ a2l &0 100 120 150

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
TSR HOCUME SO0 SR, MAL

nBHEYHOK, 66833 BUCHMOETE CKOPOCTH MPOCKOKA OT IHMAMETPa HOCHKA TOPENIKH

(6.6)

(6.7)

(6.8)

(6.9)

(6.10)

6.11)

(6.12)

(6.13)

(6.14)
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Cﬂ,[[EpEHHHE oT4deTa

Llens paboTel. OOnMe nopencraBieHus 0 NpOLECCAX CKUTAHUA TOILINBA.
Kimacecnpukarms ropemnox.

Huppy3monnsie ropenku. CTpykrypa niaamenu (paxena).
ATMOC(EPHBIE TOPETKH.

NHKeKIMOHHBIE TOPEIIKH.

['openku ¢ npuHyaIUTENBHON MOJAYEN BO3AyXA.
Pacuer mapaMeTpoB MHKEKITHOHHOW TOPEJIKH B COOTBETCTBUU C 33JAHHBIM BAPHUAHTOM.

KoHTpo/IbHBIE BONIPOCHI K TeMe 3aHATHSA
1. HazoBure ornnumsa u 0COOEHHOCTH COKUTATENBHBIX YCTPONCB U HATPEBATEIIEH.
2. Omummre 0cO0EHHOCTH MPOLECCOB, ITPOUCXOISANINX BHYTPH COKUTATEIBHEIX YCTPOUCTB
Pa3IUUHEIX KOHCTPYKIIHH.
3. HazoBure cmocoOsI cMemeHus ra3a ¢ BO3AYXOM U KJIACCH(PUKAINIO TOPEIIOK.
4. OrmmmuTe KOHCTPYKIAIO, IPUHLIMIT JENCTBUA, MPOLECCHI TOPEHU, JOCTOMHCTBA U HETOCTATKH

au((Py3MOHHBIX TOPENOK.

5. Ommmure KOHCTPYKIIAI, IPUHLMIT €U CTBUA, MEXAHU3M IIPOLECCA TOPEHU, JOCTOUHCTBA U
HETOCTATKU aTMOC(EPHBIX TOPEIIOK.

6. Omumre yCTpoNCTBO MHIKEKIITMOHHEBIX TOPEIOK PA3AIMUHOT0 HA3HAYEHUSA, MEXAHU3M ITPOIIecca

rOpPEeHHs, TOCTOMHCTBA U HETOCTATKH.
7. OmImmre KOHCTPYKIIUIO TOPEIOK C MPUHYINUTEIBEHOH IMOJAY€NH BO3IyXa.

2.7. IlpakrHueckoe 3ansaTHe N 7

Tema n/3: OOue cBenenus 0 TenmoBOM 000pymoBaHUM. Pacuer KOHCTPYKTHUBHBIX ITAPAMETPOB
MUIIEBAPOYHOTO KOTJIA

Heab: u3ydeHue Ha3HAUEHUA, KOHCTPYKIUA WU NPUHIMOA OEHCTBUA NHOIEBAPOYHOTO KOTIA;
ONpPENEICHUE TEOMETPHUUYECKUX pPa3MEPOB BAPOUYHOTO KOTJA; PACUET TOJMIMHEI TEIUIOBOM W30MIALINN
ammapara; ONnpeaeIeHue MACC KOHCTPYKTUBHEBIX AJIEMEHTOB.

@opMHpYeMble KOMIIeTEeHIHH:

Kon: DopmympoBKa:
[1K-5 CITOCO0EH MPUMEHATH CHEIUATM3UPOBAHHEIE U MPO()ECCHUOHATBHEIE 3HAHUA,
B TOM YHCJIE WHHOBAI[MOHHEBEIE, B OOJACTHM TEXHOJOTHM MPOHU3BOACTBA
IPOAYKTOB IUTAHUA, ONPENEIATh HAMPABICHUA pPa3BUTUSA TEXHOIOTHH
MUIIEBEIX MPOU3BOJCTB, MOBEHIMIEHUSA KadecTBa M 0O€30MacCHOCTH TOTOBOH

PO AYKITUH

[TK-6 CIIOCOOEH TPOBOAUTE MPOEKTHHIE PACUETEI, 0OOCHOBEIBATE M OCYIIECTBIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 00opynoBaHuA T
MPON3BOACTBEHHBIX TEXHOJIOTHY ECKUX JTUHWH, OCHOBHBIX 15§

BCIIOMOTATENBHBIX IMOMENIEHUM, B TOM UHCIE€ C HMCHOJIL30BAHUEM
MH(OPMATIMOHHBIX TEXHOJIOTHH

TEOPETHNYECKAS YACTD:
AOKYMEHT MOAMVCAH o
W1 CRAP@TEIb O KODAICHPE THA3HAY €HBI [IJII HPUTOTOBIEHUS IMEPBRIX OJNFOI, Kalll, BAPKU OBOIIEH,

m&CWﬁéﬁ%B%ﬁWﬁﬁE?ﬁﬂW%%HECKﬂx AKUIOKOCTAX (BOOAA, MOIOKO, OyIBOH), ABIAOIINXCS

Bnaneneu: lleGayxoea TaTeAHa AnexkcadapoBHa

KOMIIOHEHTAMH KYJIWHAPHOW HpOnyKimu. HeszaBucumo OT crnocoda OeUCTBHA BAPOYHOrO armapara,

ﬂpﬂHECC Bﬂ K1 OCHOBAH HdA HpGKG,I[HH_IPE{ moa ,I[E‘HCTBHE‘M TCITJIOTELI MU BJIAT'H q)H.?.HI{ﬂ-KHNﬂ{T-IECI{HK
eUCTBUTENEH: C 1 08.2022 no 19.08.2023
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MPEBPAMICHUAX BEMIECTB, BXOMAMIMX B mpoaykT. Kpome Toro, mpu Bapke OyJIbO0HOB WMEIOT MECTO
MPONECCHl SKCTPArUPOBAHUS (M3BJIECUEHUS ) MUTATEILHBIX BEMIECTB U3 TBEPAOH (PA3BI B KUIKYIO.

Puc. 7.1 - Boemnui Bua MUIIEBAPOYHBIX KOTJIOB: 4) MOIYJIMPOBAHHBIM HEOMPOKUIBIBAIOIINMNCS
KOTEJI, 0) OPOKUABIBAONINICS HEMOTY IMPOBaHHEIN KoTen KI13-60

B macrosmiee BpeMs Ha NOPEANPUATASX OOMIECTBEHHOTO IMWATAHUS — SKCIUTYATHPYIOTCS
MATIEBAPOYHEIE KOTJBI PA3MUYHBIX THIIOB, OTJIWYAIONIMECS CHOCOO00OM 000TpeBa, BMECTUMOCTEIO,
Ccoco0OM YCTAHOBKHM, BHUIIOM 3HEPTOHOCHUTENII M HEKOTOPEIMA NPYTMMH Tpu3Hakamu. Ha pwuc.7.1.
MPEACTABIEH BHEIIHUNA BUJI HEKOTOPBIX MOJEIEH COBPEMEHHBIX MUMIEBAPOIHEIX KOTJIOB.

B 3aBucumoctu or cmocoba o0orpeBa pa3zmMYarOT MHOIEBAPOUYHBIE KOTIBI C KOCBEHHBIM H
HEMTOCPEACTBEHHEIM 00oTpeBOM. HecMmoTps Ha mPOCTOTY YCTPOMCTBA, MWMIEBAPOYHEBIE KOTIBI C
HEMTOCPEACTBEHHEIM 00OTPEBOM B HACTOSIIEE BpPeMs MPAKTHYECKH HE MPUMEHSFOTCS. JTO CBSI3aHO C
TAKUMA MX Henocrarkamy, Kak ©Hu3knd KIIJ, CcnokHOCTE pEryaMpoBKU TEMIOBOTO PEKHMA,
MPUTOPAaHUEM MPOAYKTAa U Ap. HarpeB mpoaykToB B KOTJIaX C KOCBEHHBEIM 00OTPEBOM IPOMCXOIUT C
MMOMOIIBI0 TAPOBOAAHON pyOamku, koTopas oOecrmeunBaer 00JI€€ PABHOMEPHBIM IMOABOJ TEILUIA K
CTEHKAM BApOYHOM €MKOCTH, YTO CHWKAET BEPOATHOCTh NPUTOpPAHUS TMPOAYKTA U IMOBBIILIAET
MPOU3BOIUTEIBHOCTD

[To cmocoOy yCTaHOBKHM pa3mMyYar0T KOTJBI OMPOKHUIBIBAIOIIMECH, HEOMPOKHUIBIBAONINECS U CO
CEEMHOM BAPOUYHOHN €MKOCTEI0. OTIPOKMABIBAONINECS KOTIBI UMEIOT 00BEM BAPOUYHON EMKOCTH HE Domee
60 1M 1 060PYTOBAHEI YCTPOICTBOM I IIOBOPOTA BAPOUHOM €MKOCTH OTHOCHTETHLHO TOPU3OHTATLHOM
OCH BpamIeHWsA. JTO JAemnaeT ux 0osiee yaJOOHBIMM TIPH BBEITPY3KE TOTOBOW MPOIYKIIMA M CAHUTAPHOM
00CTy)KMBAaHHH.

[To BMecTMMOCTHM HA HOPEONPUATHAX MHUTAHUA B HACTOSANIEE BPEMA MCHOJB3YIOTCA KOTJIBI
emkocTeio 0T 40 mo 250 nm®. B immeiHbIi pAN OTEYECTBEHHEBIX MNPOW3BOOUTENCH BXOIAT KOTJIBI
emkoctero 40, 60, 100, 160 1250 »r.

B 3aBucumoctu OT [gaBieHHMs B BAPOUYHOM COCYAE pa3IvuaroT IMUNIEBAPOUYHBIE KOTJIHI,
paboTaroniue mpu atMOC(pPepHOM TaBIEHUN, W ABTOKIABEI, PA0OTAONIME MPU MOBBIIIEHHOM TABICHUH
(ABTOKJIABEI).

[To reomerpuueckum  mapaMerpaM  MUIIEBAPOYHBIE  KOTIBL  KIACCH(PUUIUPYIOTCS  HA
HEMOAY/IUPOBAHHEIE, MOAYIMPOBAHHBEIE M KOTAB MOA (PYHKIMOHAIBGHEIE EMKOCTH. bBOIBmIMHCTBO
MPON3BOAUTENEH TEXHOJOTHUECKOTO O0OpYyHOBAaHWUS Ui TPEANPUATHI THUTAHAS HTPAKTHIECKH
MOJIHOCTBIO MEPENUIHM HAa BBINYCK MOIYJIMPOBAHHBIX IMHUIIEBAPOUYHBIX KOTIOB, BXOIANIMX B COCTaB
TEIUTOBBIX JUHWN. MOayIMpoBaHHBIE M HEMOIYJIMPOBAHHBIE KOTIBI UMEIOT MIIMHAPUYECKYIO (POpMyY
BAPOUHOM €MKOCTH, 4 KOTJIB MO (DYHKIMOHAIEHYIO EMKOCTE - IPAMOYT OIEHYIO.

[To Tuny sHepronocurens OCHOBHASA MACCA MUMIEBAPOUHEIX KOTIOB OTHOCATCS K IEKTPHUECKHUM.
Peixe mpumensror raszoBeie KOTHBI. KOTier, padoraromie HAa TBEPAOM TOIUIMBE, B HACTOAIIEE BPEMS

IPUMEHAIOTCS KE(@EHB—R CIKQ;

SNEKTPOHHOW NOANKCLIO

oy o BOHCTES TP HeH T B

Bna; Aerneuy. 203y X0Bd fl_-prl-|-.-1 FIeKCaHAPOBHA

Nencteutenad: ¢ 19.08.2022 no 19.08.2
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Hecmorps wa Oonemoe pazHooOpaszne NHUMIEBAPOUYHBEIX KOTJIOB, BCE OHHM HMMEOT CXOXKVIO
KOHCTPYKIHMIO W MPUHIMO AedcTBUA. X yCTpOMCTBO paccMOTpUM HA NpUMeEpe 000OMIEHHOM CXEMBI
3IEKTPUYECKOTO MUIIEBAPOYHOTO KOTHA (puc. 7.2).

Koren mnpencraBmaer co0OM CBAPHYIO KOHCTPYKIIUIO, COCTOANIYI0 W3 HHUIMHIPUUECKOTO
BAPOYHOro cocyna l, mapoBoasHou pydamku 2 B HIKHEH YACTH KOTOPOU HAXOIWUTCS MAPOreHeparop 3,
BHEIIHETO OTPaKICHUA 4, CI0A TEIUION30AIMN S U KPBIMIKKA 6. B 3aBUCHMMOCTH OT €MKOCTH KOTJId M €ro
HA3HAYEHUSA KPBINIKKM MOTYT OBITh TE€PMETUYHBEIMHU W HETEPMETHYHBIMHM. [ €pPMETUUHBIMU KPBIIIKAMHU
OCHANIAIOTCSA KOTIBI C O00BEMOM BApOYHOM €MKOCTH OT 160 am3 W BeIIIE, a TAKKE B ABTOKJIABEHI,
paboTaroniue npyu U30BITOYHOM OABJIEHUH B BAPOUYHOH €MKOCTH. |aKue KPBIIIKW UMEIOT 00JIE€ MPOYHYIO
KOHCTPYKIIMIO U IUIOTHO OPIKUMAIOTCA K BAPOYHOM €MKOCTH C MOMOIIBIO PE3NHOBBIX HPOKIAN0K U
COENUATRHOTO KpermneHusa. Kpome Toro, OHM OCHAMIEHB KJIAMTAHOM-TYPOMHKOM IS TIOIOEP/KAHMS
ONTUMANIBHOTO JAABJIECHUA INPH BAPKE 3a CUET YAAJIECHUS M3JIMIIKOB IMapa W3 BApOYHOM E€MKOCTH. B

HACTOAIIEE BpPEMs HAa NPENNPUATHAX IUTAHWA B OCHOBHOM MCIOJB3YIOT KOTJBI C HET€PMETUUYHBIMU
KPBILIKAMHU.

B maporeneparope Haxogarca 1OHe1 7 komiuecTBOM OT 3 00 9 B 3aBUCHMMOCTH OT €MKOCTH U
MomHOCTH KoTna. Ilepen Havamom pabOTHI yepe3 3aTUBOUYHYIO BOPOHKY 8 MPOWU3BOAAT 3aMOJHEHHUE
IapOreHEePATOPa KUIISTYEHOHW WJIM IUCTHIUIMPOBAHHOW BOMOWU. [l KOHTpOJIA 3a YPOBHEM BOAHEI B
MApOTEHEPATOPE UMEETCA KpaH YPOBHA 9 M maTduuk 3amuThl OT «cyxoro xoma» 10..B maporeneparope
oOpasyercs map, KOTOPBIM MOCTYHAET B NAPOBOAAHYIO pyOamky. Conmpukacasce ¢ XOJIOIHBIMU CTEHKAMU
BAPOUYHOTO COCyJa OH KOHACHCHUPYET, OTAABAsA TEIJIO0 W MPEBPANIasACh B BOAY BHOBB CTEKAET B
nmaporeneparop. JlaTunk «Cyxoro xoaa» U KOPIyC NaporeHepaTopa BKIFOUYEHEl B WIEKTPHUECK VIO IIETh.
[Ipn oronennm THHOB SMEKTPUYECKASA LENb MEXKIY JATUAKOM M KOPITYCOM IPEPHIBAETCA, YTO ABJAETCA
CUTHAJIOM JJI aBTOMATHYECKOr0 OTK/JIFOUEHWA TOHOB W BKJIIOYEHMSA CUTHAJILHOW JIAMIIOUKH HA IMAHEIN
npuOOPOB.
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Puc. 7.2 - Cxema sIeKTPUYECKOTO MUIIEBAPOYHOTO KOTJIA

CmuB KUOKOCTHM W3 BAPOYHOTO KOTIA OCYHIECTBIAETCA C MNOMONIBI0 CIMBHOTO KpaHa 11 c
pemerkoit 12.

Jna oOecneuenns Oe3omacHOCTH padOTEl OUMIEBAPOYHBIA  KOTEJI OOOpPYOYIOT JIBOMHBIM
NPETOXPAHUTENBHBIM KIanaHoM 13, cOCTOAIMM U3 MapoBOTO U BAKYYMHOTO KiIanaHoB. Korpa maBnexnue
B pybamke mocturaer 3nauenus ceeime 0,5 kI'c/cM® mapoBoi KjamaH OTKPHIBAETCA M M3IMIIKH Hapa
BEIXOIAT B armoc(epy. BakyymHBIM KianaH OTKPBIBAETCA TOTAd, KOTOA IIPU OCTEIBAHUM KOTJIA B
pyOamike 00pa3yercsa BaKyyM, 94TO MOKET IPHUBECTH K €€ nedopmanmm.

ABTDMHME@EFGWHEPDBHPH{E TCIIOBOTO PCNHMd KOTJId ITIPOHU3BOOHUTCA C IMOMOIIBHO
SNEKTPOHHOW NOANWVCE

YIEKTPOKOHTAKTHOLO, - MAHOMETPA (IKM) 14. On mmeer Tpu CTpenku - OZHY IOABUIKHYIO W IBE
HemonBIK Hele: FloaBmHAas eTpesKa MOCTOSHHO NOKA3EIBACT AABICHUE Napa B napoBoasHou pydamke. C
MOMONIRI0 CHENUATBEHOTO KII0Ya HEMOABUIKHBIE CTPEIKH YCTAHABIMBAIOTCA HA 33aIaHHOE BEPXHEE M

HHKHEE o JaBIIeHUE:o Bosaporiecce pabOTEl KOTJIA MNP JOCTMIKEHWH BEPXHETO 3aJAHHOTO JABICHUS
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MOABUKHAA CTpPEIKAa COBMAJAET C COOTBETCTBYIONIEH HEMOABMKHOM CTPEIKOM U 3aMBIKAET
HIEKTPUYECKUE KOHTAKTEL. IIpn sTOM koTen meperximogaercsa Ha 1/6 cBoert momHocTu. Korna maBimeHue
mapa ymagerT a0 3aJaHHOr0 MHUHMMAJIBHOTO 3HAYEHWA, IMOJIBWIKHAS CTPEIKA COBMANET C HWKHEH
HEMOJABW/KHOM CTPENKON MW 3aMKHET KOHTAKThl, Omaromaps KOTOPBIM KOTET MEPEKIIYUTCS Ha
MAKCUMAJIEHYI0O MONIHOCTE. lakum o0pazom, padora KOTIA NOONEPKUBAETCA B 3aTAHHOM TEIUIOBOM
pexuMe.

Ynpasinenue padoToN KOTIA MPOU3BOAUTCA € MOMOMIBIO MYJIbTA, HA KOTOPOM HAXOOATCSH KHOIKH
«ITYCK», «CTOM», CUTHAJIBHBIE JaMIbl, TYMOIEPE! Ui IMEPEKIIOYEHUS PENXUMOB M HEKOTOPHIE IOpPyTrHe
OpraHsl YOPaBJICHUA B 3aBUCHMOCTH OT IPOU3BOAMUTENA. B COBPEMEHHBIX IHIIEBAPOYHBIX KOTIAX
OYJIBTEL YIPABJICHUA PACHONATAI0OT HENOCPEACTBEHHO HA (PPOHTAIBLHOM (MEPEOHEN) IOBEPXHOCTH
BHEIIHETO OTPAKICHUA.

KOHCTpyKIMA KOTJIOB MOCTOAHHO COBEPHIEHCTBYETCA. Hampumep, KpymHEHIMMHA POCCHUUCKUU
npousBoauTens TemnoBoro obopymoBanmsa OAQO «UyBamToOprrexHuka» OCHANIAET CBOM  KOTIIBI
OOMOJIHUTENBHEIMM dKCECCyapaMH B BHJE PEMIETYATOH METANIMYECKOM MOBEPXHOCTH, KOTOpasd
YCTAHABJIMBACTCS B BAPOUHYI0 €MKOCTh KOTJIA M TO3BOJIIET MPOW3BOJUTE BapKy Ha mapy. DuHCKas
¢upma «Metos» TPOM3BOAUT KOMOMHUPOBAHHEIE ONPOKUILIBAIOMIMECS KOTABI, OCHANIEHHBIE
CHENUATBHEIM MHKCEPOM C IOMOIIBIO KOTOPOr0 MOKHO IPOU3BOOUTE IMEPEMENIMBAHUE IMPOIYKTOB
HEMOCPEACTBEHHO B BAPOYHOM €MKOCTH KaK NPH BAPKE TaK M mocne Hee. lakwe KOTabl yooOHBI s
MPUTOTOBJICHAA KApTO(EIBHOr O MIOPE, OBOIIHOIO Pary, pa3jiINM4HbEIX AECEPTOB U T.n. DYHKIMOHAILHEIE
BO3MOKHOCTH TAKHUX KOTJIOB PACHIMPSAIOTCA €11e OOMbIIEe NPH HAIMUYHUH CUCTEMEI OBICTPOTO OXJIAXKACHUS
BAPOYHOMU €MKOCTH 34 CUET HOJAUM B HOTOCTH MAPOBOASHON PYOAIIKM MPOTOUYHON XOJI0JHON BOIHI.

ITPAKTHYECKAS YACTb:
1. Onpenenenne reOMETPUIECKHUX Pa3MEPOB BAPOYHOTO KOTJIA

[lenmpro KOHCTPYKTMBHOTO pacuera ABAAETCA ONPENENeHHE OCHOBHBIX pPA3MEpPOB ammapara B
COOTBETCTBUM € TEXHUUECKUM 3aJaHueM. BapodHble KOTIBI ABJAIOTCA ammaparaMmd OEPHOIHUECKOTrO
OEUCTBHUA, MOATOMY UX XaPAKTEPU3YIOT EMKOCTEIO pabdouel KaMepsl U OCHOBHBIE PA3MEPBI OMPENEIIOT,
UCXO0d W3 3aaHHOro o0mema comepKumoro koraa. Chaenyer ydMThIBATE TAaKKE HPrOHOMHUECKHE
TpeboBanua. Jlnga ynoOcTBa oOcayxuBaHua 00mIas BEICOTA MUMIEBAPOUHOTO KOTHA Hogy mOMKHA OBITH B
npenenax 900 = 1100 mm. Pacuernas cxema BaApO4YHOrO KOTJIA C BJIEKTPOOOOrpeBOM M300pakeHa Ha
pucyske 7.3.

Ly

Dup ——] | W
|
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f\—a—f

ZOT;

H

4
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AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudmkar: ECDGGGGdSEBﬂBBEQEEEDEETBAS{JE@EG*}]G JdSE

Bna,qeneu llleGayxor TeAHa AnexkcaHgpoBHa
Pucynok 7.3 Pacuernas cxema BAPOYHOTO KOTJIA C 3MEKTPUUECKUM 00OTPEBOM:
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D, — maamerp kpeiiiku, D,y = Dy, Dog — muamerp o0munoBku; D, — IMaMETP HAPYKHOTO
kotna; D, — nuamerp BapouHoro cocyna; Hosy, — 00mias Bercora ammapara; H — BBICOTA BAPOYHOTO
cocyna; Nigp— BBICOTA BBIITYKIOCTH KPBIMIKWA, /i — BBICOTA BOTHYTOCTH WM BBEINYKJIOCTH BApPOYHOTO
cocyna; hy — BEPTHKAIBLHOE PACCTOSHHE MEXKIY HAPYKHBIM M BHYTPEHHUM KOTJIAMH; d, — IJHHA
maporeHeparopa (Ha cxeme HE MmokasaHa); b, — ImupuUHA maporeHeparopa; h, — BBEICOTA HApPO-
reHeparopa; hg: — VPOBEHBb BOABI B MHAPOTEHEPATOPE; Oys—TOJIINHA TEIJIOBOH W30IAINH, Opyg —
BEIMYMHA 3a30pa MEXKIY BAPOUHBIM COCYAOM M HAPYKHBIM KOTJIOM; Hpoer — BBICOTA MOCTAMEHTA;, dim —
nuamerp 1TOHa, dus- — nmamerp msruda TOHa.

BapouHsie cocyasl BAPOYHBIX KOTIOB, KAK MIPABWIO, UMEIOT IMJINHAPUIECKYIO (POPMY U IIOCKOE,
BBEIMYKJIOE WX BOTHYTOE AHUMIE (puUCYHOK 7.4). XapakTepu3yroTcCsi OHM auaMmeTrpoMm D, BBICOTOM H
BAPOUHOTO KOTJIA, BBICOTOH /; 3amOJHEHUS BAPOUYHOTO COCyda COJAEPKUMBIM, BEICOTOM BOTHYTOCTH
(BBIITYKJIOCTH) BApOUHOTO cocyaa h. [Ipu BeiOOpe KOHCTPYKTHBHOM (POPMEBI THUMIA CIEAYET YUUTHIBATH
ynoOCTBO pa3zdopa CoOmep:KkUMOro KOTIA Y4EPE3 CAMBHOM KPaH, a4 TAKKE YCIOBUA CTEKAHWS KOHIEHCATA C
THUTIA B MApOTEHEPATOP, TAK KAK KOHJCHCAT CO30A€T AOMOIHUTENRHOE TEPMHUUECKOE COMPOTHBIICHUE
retonepenade. CaenyeT MOMHUTE, YTO BAPOYHEIE KOTJBI MOYKHO HPOEKTHPOBATE KAK CTAIMOHAPHBIMH
(pucynok 1.1), Tak u ompoxuneiBarommmuca. Ilpu padbouem odveme V < 70 1 MO¥KHO ONPOEKTUPOBATH

OMPOKHUIBIBAIONIUHCA KOTE C BRINYKJIBIM THUIIEM, IIPH 00BEME VZ=T70x nenecoodpasznee BEIOMPATE
CTAlMOHAPHYIO KOHCTPYKIUIO KOTJIA C BOTHYTBIM JTHHIIEM.

D, . D, . D, .
- . R -
} I } A
i i
]
] ::?1 X ’r':.'é' - :t..l
I 1 ] 1 bej B T
"‘:_! '_,,/ T
q g b

Pucynok 7.4 - Kon(purypauusa BapOUHBEIX COCYIO0B:
@ - C MIOCKUM JHUIIEM, O - C BBIITYKIIBIM JHUMIEM, 6 - C BOTHYTEIM JTHUIIEM

N3 KOHCTPYKTMBHBIX M OSKCIUIyaTaOMOHHBIX COOOpaKEHMM NPUHUMAEM COOTHOIIEHHE

H

K = 3 =0,3+12, opuyeM 4eM Oompme 00BEM CONEPKUMOr0 KOTId, TEM MEHBIIE OOMKEH OBITH
h
k0o( Ppurment K u otHomenne K, = 5 0,05+0,1.
&
O0BeM BApOYHOTO COCY/IA PABEH:
v
V,=— (7.1)
@

rae V — 00BeM COmepPKUMOro BAPOTHOTO KOTJIA, M,
¢ — kK03 purment 3amoaHeHus sapounoro kotiaa (¢ = 0,8 —0,9);
JluameTrp BApOYHOTO COCYyaa MOKHO ONIPEAEINUTE IO (popmynam, MPpUBEACHHEIM B Ta0mute 1.1
Paccuntanusnii quaMeTp BapoOUHOTO COCYAa OKPYIaAaroT A0 cranaaptHou BenuduHbel. ['OCT 9617-
76 mpenyCMaTpuBaEeT pAd BHYTPEHHHUX HOMHUHANBHBIX auameTpoB: D, = 200, 250, 300, 350, 400, (450),
200, (350), Gﬂﬂﬂém)_hzgg)nmgéﬂ), 800, (850), 900, (950), 1000, 1100, 1200, (1300), 1400, (1500) mm.
Jlnamerpsl, 3aRIEOIOHINN 60BMURBIOK, PEKOMEHIYETCA MPUMEHATE TOJBKO I pyOamek annmaparos, T.€.

@Eﬁﬁaﬂﬁﬁﬁ%ﬁ ? ﬁg?ﬂ%ﬁﬁg?ﬁﬂ%ﬁéiEHHEM KOHCTPYKTHBHO:
D,=D,+ (50+100), mm

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmina 7.1 — @opmynel A OPEAEAEHUA Pa3MEPOB BAPOIHOTO COCYaa

dopmyna aisa onpeneneHus
Dopma tHUNIA nuamerpa D, BapOTHOTO COCYAa, | BBICOTHI H; 3amMOTHEHNS BAPOYHOTO
M cocyaa, M
V., |
Miockas D, = [ - (1.2) H; = oKD, (1.5)
|
V
D = 6 (1.3) K
Brrmykoras 3l ( K,] H, :@[K——I]Dﬁ (1.6)
| K+=L 7
4 2
V .
D, = < (1.4) K
Boruyras ° sz K, H = @[K+—')Dﬁ, (1.7)
PR 2
BrIcoTa BEITYKJIOCTH (BOTHYTOCTH ) BAPOUHOTO COCyAa /i paBHA:
h = DgK; (7.2)
BricoTa BapouHoro cocyna:
H= Dy K, (7.3)

TommmHy CTEHOK BapOYHOrO COCyAd, HAPYKHOIO KOTIA M KPBIMIKU Oqm, BBIMOJHEHHBIX W3
HEPIKABEIOMIEH CTATN, MOKHO NPUHATE OAMHAKOBOU U PACCUUTATE MO (popmyne:

= £-D, +C
20—&19!17? ,49’ _P

i

, M (7.4)

roe P — pacuetHoe (pabouee) maBneHWE, PABHOE 3aTaHHOMY NABICHUIO B MAPOBOU pyOdamike,

MlIIa;

D,;— BHYTpEHHUM AUAMETP BAPOYHOTO COCyaa, M;

Goon — HOMUHATEHOE qOIMyCcTUMO€E Hanpsukenue, MlTa.

n — ko3P dumenT, yauTHBarONMH Knacc anmapara (mpu odorpese mapom 1 = 0,9);

@' — kK03(P(PULIMEHT TPOYHOCTH CBAPHOTO mIBA; (Tabmuma 7.3)

C — mompaBKa HA KOPPO3HWIO M OKPYTJIEHHE TOJMIMHBL O¢m HO CTAHIAPTHOM TOJMIIMHEI JTHCTA,
MM. JJIs JIETMPOBAHHEBIX CTAIEH NPUHUMAIOT CKOPOCTE KOPPO3UU HE Donee

C.=0,1 mm/ron. HopMaTUBHEIN CPOK AKCILTYATAIIMH TEMI000MEHHEIX AMMIAPATOR

N =8 — 10 ner. [Tonpaska Ha kopposuro C = N- C..

[Tpumeuanue: Tommuel IUCTOB CTaMM cneayeT Betoupars w3 paga: 0,5; 0,55; 0,6; 0,65; 0,7; 0,75;
0.8:09; 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).

Tabmima 7.2 — HopmaTtuBHO OOMMyCKAeMBIE HAMMPAKEHUS IJIA CTAIENH B 3aBUCUMOCTH OT

TEMHEPHT}’}JLI
PacuerHrie 16TC
TeMITepaTypsl 12XH 15XM X18H10T
/ 09T2C
crenku, °C
20 167 144 152 143
100 srigkTroRHOM NOWBsIo 143 150 132
Ceprvdmkar: 2C0000043E9MBBB952205E7BAS00060000043E
Bnaneneu: zmeﬁaymaa TatkAHa AnEHcElLﬂ;JSEHa 142 149 l 22

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmina 7.3 — 3nauenue kos(pdpuiieHTa TPOUHOCTH (P CBAPHEBIX MIBOB IS CTAJILHEIX COCYI0B

Tun ceapuoro Bun ceapku
COETUHEHMA Pyunas ABTOMATHYECKAS
CTBIKOBOM
. 0,85 0.8
0 THOCTOPOHHHMH WIOB
CTEIKOBOM .
OBYCTOPOHHHH MIOB

Jlnsa onmpeneneHns KOHCTPYKTUBHEIX PAa3MEpPOB MApPOreHEparopa NPUHUMAEM KOJIMYECTBO BOIEL,
3a7IMBAEMOI B TAPOTEHEPATOP:
W=7+ 8 n nna kor1oB BMECTUMOCTEIO 10 100 muTpOB;
W =10 +14 n gna kornoB Bmectumocteio ot 100 1o 250 nurpos.
Ina ymobnoro pasmenienus 1OHoB maporeneparop BBIOMHAIOT B (POPME MNPAMOYTOJIBHOTO

napawienenunena. OObeM nmaporeHeparopa MOMKHO OOPEIENuTh MO (opmylie: VH =da, - b,z . h,z ,
[Taporeneparop 3amonnarot Bogou Ha 80% ero odwema, Torna 00BeM maporeHeparopa paBeH

w.10~° !
V, = 08 , M (7.5)

HMcxona w3 yCmoOBHM  AKCOIyAaTAlMA W SKCIEPUMEHTAIBHBIX — MCCIEAOBAHMM, MOKHO
PEKOMEHIOBATEL CIEAVIONINE OTHOWIEHWS IWHBI, MIMPUHBI U BBICOTHEI MAPOTEHEPATOpA: An'bp: hn =

Y
2,5

2:1:1,25. Torma mmpuna nmaporeneparopa Oyaer paBHa b, =3 . [Tonrydennoe 3HaueHUE OKPYTIAIOT

B OOJIBIIIYIO CTOPOHY 0 BEMMYUHBI KpatHOU 10 mm.
TommuHy cTeHOK maporeHeparopa MPUHUMAIOT 0y = Oem + 0,8...1,0 2m.
[Tocne onpenenens OCHOBHEIX Pa3MEpPOB AMIIAPATA BBEITOJHAIOT €70 SCKU3HYI0 KOMIIOHOBKY.
2. Pacuer TOMMIWHEL TENIOBON M30JAIMN annapara

TennoBasa m3oAnMA anmaparoB OOMKHA 00mamaTe OOCTATOUYHOM MEXAHWYECKOW IMPOYHOCTHIO,
OPOTUBOCTOATE BBICOKMM TEMIIEpATypaM, HMETh HHU3KYI0 TEILUIONPOBOJHOCTh, TEIJIOEMKOCTE U
TUTPOCKONUYHOCTE. OC000€ BHUMAHUE YIEIAECTCS BEIOOPY TEIUIOBOU H30JLIUN B CHIPBIX ITOMEMIEHUAX.
B 5TuxX yCcrmoBHAX CYIMIECTBYET OMNACHOCTH HACBHIMICHUSA W30JLAM BIATOM, BCIEACTBUE UETO CHHKAIOTCA
€€ TEIUIOM3OJIAIUOHHBIE CBOMCTBA. HEKOTOPEIE BHUIABI TEIUIOM3OJAIMOHHBIX MATEPHANIOB W HX
TEIO()M3NYECKUE CBOMCTBA JAHBI B MPUIIOKEHUH.

Tommny TENmIOBOM M30IAIUM ONPEAEIAIOT U3 PABEHCTBA YAEHBHBIX TEIUIOBBIX IMOTOKOB 4YEPE3
CJIOM M30JLIIMHU U OT ITOBEPXHOCTU U3O0JIALMH, ITOKPEITON 00IMIIOBKOM, B OKpyKaroniyro cpeny. [Ipu stom
TEPMHUUECKUM COMPOTUBIEHUEM CTEHKH CTATBRHOM OOIUIIOBKH MPEHEOPETAIOT BBUAY €€ MATOH TOJIIIHMHEI
U BBICOKOT 0 KO3 ()(puimenTa TemompoBOSHOCTH.

Torna:

A

q= 5”3 (f I )= Ay, (fﬁm —fg) (7.6)

U3

rae Ays — KO3(P(UIMEHT TEIIonpoBOAHOCTH Marepuana uzomanuu, Br/(m K). Cnegyer moMHUTS,
4TO KOA(PPUITUEHT TETUIONPOBOTHOCTH /A 3aBUCHUT OT CPETHEN TEMIIEPATYPHI B CIOE TEMIOBOM M30 AN

tr :0,5-(r:j +r;"ﬁq), (7.7)

K
[, — TOMBRRATYPANMARYKHOTO KOTia, °C; TeMIepaTypy HApPYKHOTO KOTJIA CUMTAIOT PABHOM
ANEKTPOHHOW NMOANMCHIO

S N e

nanenskl; Ba larbAaHa Ane npoeHA

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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K
!5, — TEMIIEpPATYPA TIOBEPXHOCTH OOMMIIOBKH KOTIA, °C; MO CAHUTAPHO-TUTHEHMIECKIM HOPMAaM

TEMIIEpPATYpa MOBEPXHOCTH OOMMIIOBKU HE N0JKHA npeBrimars 55 °C. O0pruHO0 nmpuHnMarot 45 + 55 °C
Oogr— KOI(PPUIIMEHT TEMIOOTAAYM OT MOBEPXHOCTH OOIMIIOBKH KOTJIA B OKPYKAIONIYyIO CpEny,
Br/(m*K).
[TpeoOpazorae Brelpaxkenue (7.6), Ompegenum TOMMIUHY TEIMJIOBOW W30AIMM Aammapara Mo

popmyne:
S = Aﬁ"m (‘t: _‘t:&?)

v aﬂﬁ;r (‘t:&? o Iﬁ ) ’ (78)

Jlng anmaparoB IMIMHAPUYECKOM (DOPMBI, YCTAHOBIEHHBIX B 3dKPBITBIX IMOMEMIEHUAX, C
0OMUITOBKAME, OKPAIIEHHEIMA SMAJIEBEIMA KPACKAMU CBETJIBIX TOHOB, KOA(P(PHUIMEHT TEMI00TAAUH Clogs C
MOBEPXHOCTU OOIUIIOBOK KOTJIA MOYKHO OMPENEIUTE M0 (POpMyIIE:

_ L Bm
A, =9,74+0,07-(2,,, —1,), —— (7.9)
M -K
Haiinennyio TONMIMHY M30AIHAN Oys OKPYIVITIOT A0 CTAHJAPTHOW BEIMYMHBI KPATHOM 5 MM, a
3aTEM PACCUUTEHIBAIOT AEUCTBUTEIRHYIO TEMIIEPATYPY HA MOBEPXHOCTH OOIUIIOBKH.

3. OnpeneneHne Macc KOHCTPYKTUBHBIX 3TEMEHTOB

B HecranmoHApHOM PEKUME YACTh TEIUIOBOM SHEPrUM PACXOAYETCS HA HATPEB KOHCTPYKIMU
KOTJI4, B TOM UYHACJI€ BAPOTHOTO M HAPYKHOTO KOTJIOB, TAPOr €HEPATOPA, KPBIMIKH, OOIUIIOBOK, TPYOUATHIX
3JIEKTPOHATPEBATENECH, TEILUIOBOW M30/uumnu. Llenpro HaHHOrO pacuera SABISETCA ONPENEICHHE MAacC
KOHCTPYKTUBHBIX 3JIEMEHTOB.

Maccel 51eMEHTOB KOHCTPYKIIMH MOKHO ONPEIETUTE IO (popmye:

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

rae: F; — mIomanes 21€MEHTa KOHCTPYKIIMH, M;
0j — TONTIMHA CTEHOK AJIEMEHTA KOHCTPYKITHH, M;
pi — IIOTHOCTh MATEPUAIA, KI/M"; INIOTHOCTE CTATH Pem = 7900 Kr/M

[Inomiane MOBEPXHOCTH BAPOUHOTO COCYIA C YIETOM BBIMYKJIOCTH WJIM BOTHYTOCTH JHUIIA PABHA:
2 2

)
F =aD,-H+—>+7mh’=nD,-H+—+h"|. (7.11)
4 4
[Inonmiaae NOBEPXHOCTH HAPYKHOTO KOTHA:
aD?
F =) -H A L a b 712
H H 4 nmn. ( . )
[Tnonmiaas MOBEPXHOCTH KPBIMIKH C YIETOM BBITYKIIOCTH:
DZ
_ K 2 . o .
F =1 +hg, | D, =D, (7.13)

Kp 4

BEICOTY BEINYKIIOCTH KPBILIKHA /iy CIEAYET HPUHUMATh KOHCTPYKTHUBHO, hh’p ~h.

Tommmua cTeHOK BapOYHOr0, HAPYKHOTO KOTJIOB U KPBIMIKK MOKET OBITh MPUHATA OJMHAKOBOU
st Beex 3neMeHToB 1o popmyte (7.10), TOMNIMHA CTEHKH TApOTeHEPATOpa 0y = dem + 0,8...1,0 2.
Macca DONMOMHWUTENBHBIX METANIMYECKUX SJIEMEHTOB apMATYPBI M Kapkaca KOTIa COCTAaBIIAET
250% ot maccel BapouHoTo cocyma. Macca mocramenTa cocraBmier 400 % oT Maccel BApOYHOTro COCyaa.
[Inomiaae mOBEPXHOCTH HAPYKHOW OOIUIIOBKMU:

OOKYMEHT NoarincCAaH
F_ =D ﬁ.T(H + hH)_J (7.14)

SNEKTPOHHOW NOAMNUCHLIO -
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E oor 0

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa Dﬂ&? — DH _|_ 2(5,,:3;” _I_ 5 . —|— 514’3) ) (715)

oo

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BeprukansHoe pacCTOAHNE MEKIY HAPYKHBIM U BHYTPEHHUM KOTJIAMA TPUHUMAETCS U3
YCKHU3HOH KOMITOHOBKH.

TomuuHy TUCTOB OOTHITOBKY MPUHUMAIOT Oos; = 0,5 + 0,7 M.

[Inomiane mMOBEPXHOCTH MapOreHepaTopa paBHa:

-F:'.' = 23)” | }lﬂ + a” . hﬂ' + a” . b” * (7*16)
OnHa 13 CTEHOK MapoTeHeparopa mpeacTaBasaer codou manurty mia kpennenusa 1 IHoB mioniaasio
F.”L'I — hﬂ? . aﬂ,‘l ”

h.=h_+0,08

Ly

a =a, + 0,08

1.

(7.17)

rae he, — YPOBEHB BOJBI B IIAPOTEHEPATOPE, M.
[Tmura kpemrca k (Quanny mmpunou 0,04 m, mpuBapeHHomy k mnaporeneparopy. [Inomians

(pmanma:
Fqb,-f = Fn-? o an | hﬁ‘ﬂ = an,-? | hf];’." o an | h&n ; (7.18)

Tompaa el 1 (radma oguHaKoBa U paBHA O, = 0,010 M. OOmmit 00BeM INTE 1 (pIaHIIA C
yIE€TOM OTBEPCTHH MO KPEMEHBIE 00NTH 1 KOHIEI | DHOB paBen:

V, +V, =2a, -h, —a,h, —057(dn, +d’n, )|-5,,. (1.19

rae: ng— auciao 00ntoB; ns = 10 mm 12 mryk.

Macca ognoro kpenexunoro 6oara M10x60.58 I'OCT 7805-70 ¢ raiikon u maitdbon cocrasnsaer 90
=95T.

Maccy TOHoB paccuurtsiBaror no popmyne:

> G,=115n,-G, , ke (7.20)

It

rae 1,15 — xoa(pdunpenT, yauTeIBarOnMy MacCy TOMOMHUTEIBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB
THOHa;
nnm — kommaectBo 1DOHos, mr. M3 ycnoBusa perymipoBaHus MONIHOCTH B COOTHOmEHHU 6:1

OPUHUMAIOT KOJIUYECTBO Ny = 3 A1 KOTJI0B V < 70 1 1 n,,y = 6 071 KOTIIOB V=70 n.
(G —Macca aKkTUBHOM yacTH omHoro 1oOHa, kr

G,=x-L,-d, -5, p, +025 p

rae: L,— mmuHa aktuBHOM yactu 19Ha, m;
dn— muamerp TpyOku TOHa, m; npunumaroT u3 cranmapraoro pazga: 8; 9.,5; 10; 12,5; 13;

wn -2'5m)2] . ke (7.21)

16 M.
m — TOJIMIMHA CTEHKW TPYOKH, M; IPUHUMAFOT O = (1,0+1,5) 107 M;

Pem , Puan — COOTBETCTBEHHO IUIOTHOCTH Marepuana Tpyoku 1OHa u wanmomHurens
(mepuKIa3a WM KBAPIEBOTO MECKA),KI/M”; IUIOTHOCTE CTATH Pen = 7900 Kr/M’; aAIOMUHMA pa = 2560
KT/M", narynu p; = 8500 KT/M, Pran = 30503150 KT/M".

Jlminy aktuBHOM wactu [DOHa OpUEeHTHPOBOYHO ONPENEIAOT W3 YCIOBUH PAlMOHAIBHOTO
pa3MenieHus HarpeBarened B maporeneparope. luamerp m3ruba tpyoxu TOHa dis. opueHTHpOBOUHO
MOKHO ONMPENENUTE IO (popmyie

dﬂy = b” —2-0,02— dm (7.22)
TOrJa IyIMHA aKTUBHOW 9actu TOHa pasna 7, = 274

Crenyer momuuts, uto  d, . >7d .

Maccy TermmoBou H30AALMH BEIUUCIIAIOT IO (POpMyIIE:
AOKYMEHT MOAMUCAH 7T g

- 2 2
aNEKTPOHHOW noiguncke — | H + K X[)“ﬁ _DH)
Cepruchukat:  2C0000043E9ABBBIS2205E 7EA50008p000043E oot "
Bnapeneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

Macca BapouHOTO KOTJI1a paBHa G = » G,

13 2 Ke (723)

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmina 7.4 — UcxoaHbeie faHHEIE K PACUETY

Ne.B

apu | ITapame

Homepa noaBapuanTos

aHT | TPHI | , . | .
on L | 2 | 3 [ 4|5 |67 |8]9]10]11]|12]13
1 V,n 70 75 80 83 90 100 | 110 | 120 | 125 | 130 | 140 | 145 | 150

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
L0 6 7 8 9 10 | 11| 12 | 13|14 15] 11 ] 10| 9
°C
4 L goo 99 96 o8 | 100 97 | 96 | 99 |100| 97 |98 | 96 | 100 | 99
°C
5 T,, MUH | 43 38 48 | 41 | 53 | 45 | 43 | 46 | 52 | 44 | 59 | 47 | 50

KﬂHTpﬂ.]IhHhIE BOIPOCHI K TEME 3aHATHH .

1. Hasnauenne nunieBapoOYHBIX KOTJIOB, UX OCHOBHBIE THIIEI.

2. Knaccu(ukanus munieBapouHbIX KOTIOB.

3. YCTpONCTBO U NPUHIMN JEUCTBUSA MTUMIEBAPOIHBIX KOTJIOB.

4. Kak oCymeCTBAAETCA aBTOMATHIECKOE PETYIUPOBAHNE TEILIOBOTO PEKUMA KOTIIA.

Tema mn/3: Bapounoe, xapouyHoe u mnekapckoe 00OpyaoBaHHE. [E€mIOTEXHUYECKUE pPACUETHI

2.8. IlpakrHueckoe 3ansaTue Ne 8

[MUIIEBAPOYHOTO KOTJIAa

Heab: wm3yueHue pexUMOB padOTBI MUMIEBAPOUYHOTO KOTIA; M3YUYEHHE MTPUHIMONATBHOU
HIEKTPUYECKON CXEMBI; OmpeneneHue Kod3(pPUIineHTa TEemmonepenaul 4yepe3 CTeHKY BapOdHOTO COCY/a;
ONpPENEICHUE SHEPreTUUECKOro OajaHca ammapara B pEXKHME pa3orpeBa OO0 KWUIEHWS, OIPENEIICHUE

SHCPIreTHICCKOTO Oairanca dIlltapara B PCKHUMEC «THUXO0Tr0» KHUIICHHA.
(DﬂpMprEMhIE KOMIIETEHIIHH.

Kom:

DopmympoBKa:

[TK-5

CITOCO0EH MIPUMEHATH CHEIUMATM3UPOBAHHEIE U MPO()ECCHUOHATBHEIE 3HAHUA,
B TOM YHCJIE WHHOBAI[MOHHEBEIE, B OOJACTHM TEXHOJOTHM MPOHU3BOACTBA
IPOAYKTOB IUTAHUA, ONPENEIATh HAMPABICHUA pPa3BUTUSA TEXHOIOTHH
MUNIEBBIX MPOW3BOACTB, MOBBEIIIEHUA KA4E€CTBA M 0€30mMacHOCTH TOTOBOH

PO IYKIIHH

[TK-6

(Qeptudmkar:

AOOKYME
SNEKTPOHH

2C0000043ESABHE

CIIOCO0EH MTPOBOAUTE MPOEKTHHIE PACUETHI, 0OOCHOBEIBATE M OCYIIECTBIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 00opynoBaHuA T
MPOM3BOICTBEHHBIX TEXHOJIOTUUECKHX JTUHUWH, OCHOBHEIX 51
Hg&mgenm{m IIOMENIEHUWH, B TOM 4YHCJIE€ C HCIOJL30BAHUEM
FQFHEEE TEXHOJIOTHH

Bnaneneu:

llleGayxoea TaTeAHa .l':"..I'IEHEEIH,EI,pDEHEI

TEOPETHYECKASA YACTD:

Heicraneh A3 YAIYE 1B ACHABHEIX PEKMUMA BAPKHU B KUIKOCTAX IPH aTMOC(EPHOM NABICHHH:
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— Pexum | - moBemenue comepKUMOTr0 BApOYHOTO COCYJA OO KUIIEHHUSA HA ITOJHOM MOMIHOCTH, a
3aTEM aBTOMATUYECKOE MEPEKITIOYECHUE HA MMOHWKEHHYI MOMIHOCTE (1/6 4acTs) a1 mpoaoKEeHu s BapKU
MPOIECCOM «THUXOTO KUITEHUM». ITOT PEIKUM UCIIOJIL3YETCS MIPU BAPKE CYIOB, DOPIIEH U IPYTUX MEPBHIX
Oio;

— Pewxum 2 - nmoBemeHuwe COAEPKUMOTO BAPOUHOTO COCYIA A0 KWUIMEHUS NPU MAaKCUMAILHOM
MOIIHOCTH ¥ MOJMHOE OTKJIIOUEHHUE HAarpeBarenen. JloBapuBanue NpoOUCXOOUT 3a CUET AKKYMYIUPOBAHHOM
TEIUIOTEl NPOOYKTOB 0O€3 pacxoma SHEPIrUuu. JTOT PEKUM HCHONB3YETCA U1 BAPKW Kall, KUILAYECHHWS
MOJIOKd Y BAPKH HAIIUTKOB.

Harper ocymiecTBmeTcss OT KUIAMIEH JKUAKOCTH BHYTPh IPOAYKTA 34 CUET €ro
TEIUIONPOBOJAHOCTH M 3aBUCHUT OT TEIUIO(U3NUECKUX XAPAKTEPUCTUK KOHBEKTUBHOW CPENBI U CAMMX
OPOAYKTOB. 1ak Kak OOJBIIMHCTBO HMPOAYKTOB MMEET HU3KMU KOS (PUIMEHT TENmIOMPOBOIHOCTH, TO C
LEIBI0 ITOBBIMIEHUA IPOW3BOAUTENRHOCTH W YMEHBIIEHWUA OJHEPro3arpar IEepen BAPKOH HPOAYKTHI
JKEIATEIbHO U3MEIBUATE.

OCHOBHBIE TEXHOJIOTUUECKUE TPEOOBAHNA, MPEOBABIEMBIE K MUNIEBAPOYHBIM KOTJIAM, CBOAATCSA
K ITOJIY4EHUIO BBICOKOKAUECTBEHHOT0 FOTOBOr0 MPOAYKTA C MAKCUMAIBHEIM COXPAHEHUEM NMUTATEIEHBIX
BEMIECTB NPH MHUHUMAIBHBIX 3aTPAaTax BPEMEHH W MOTPEOIAEMOM SHEPruM, CHWKEHUH TPYI03aTpat
00CITYKUBAIOIIEr0 NMEPCOHANA 1 00ecnedeHnnu 0e30macHoO padoTHL.

Koren moxker ObITE BKIOUEH B CeTh € HampsxeHuem 3N~380 Bonstr u 3~220 Boner (Pucynok
8§.1). Hma mnomydueHus CHUIABRHOTO HarpeBa npu Hampsxkennn cetu 3N~380 BomsT HarpeBaremm
COEIUHAIOTCA B 3BE€311y, C1a0Or0 HArpeBa - MOCIEIOBATENBEHO MPUCOEAUHIIOTCA K CETH MEKAY (Pa30BEIM
C u nyneBeiM N mpoBogamu. Jlnsg momydeHus CUIBHOTO HATPEBA MPH HANPKEHWUH ceTH 3~220 BOJBT
HArPEBATEMM COEOUHAIOTCA B TPEYTOJIBHUK, CiIadOT0 HAarpeBa - IIOCIEIOBATEIBHO MEXKIOY OBYM
(pazoBeiMu mipoBoamu. IIpu Bxkarouennn nepekmoyuarend [k B monoxkenne 1 (manpsxenue cetu 3N~380
BOJIBT) TOK OPOXOOWUT MO MEPBUUHOU 0OMOTKE TpaHchopmaropa 1p, mpu 3TOM 3aropaeTcs CUTHATbHAS
mamma JI1, curmammsupyonmas 0 BKIFOYEHWH LENW YIPABIEHUA KOTIA B CeThb. [Ipn HOpMansHOM ypOBHE
BOJBI B MMAPOTEHEPATOPE LEMb MEKIY JIEKTPOOOM D M KOPIIYCOM 3aMKHYTa, jJamma JI2 He ropwur, T.e.
co3nanbl yciaoBus 1 BriaroueHus pene Pl u P2. Uepes pasmeikaronmil koHTakt P2 Tok mpoxomur mo
obmotke pene Pl, B pesynprare uero oOmMoTka karymku marHUTHOTO nyckarens [I1 Bkmrouaercs gepes
pa3meikaronii KOHTAKT P1l. KonTakter maruutHoro myckarens [11 BkmrouaroT snekTpoBogoHarpeBaTenmn
HS1, H32 u HO3 na cuneHei Harpes, npu stom nmpoBoga A, B u C gepe3 COOTBETCTBYIOMIME KOHTAKTEI
marouTHOTO Tyckarensa II1 coemmmsrorcs ¢ BepxHumm knemmamu HarpeBarenen HO1, HI2 uw HO3.
Hwxnasa knemma snexrponarpesarens HO2 uepes knemmy N1, pazmeikaronmi koHTakT 112 1 knemmy N3
OPUCOETUHACTCS K HIKHUM KIemMmaM siaektponarpesarenet H31 u H33, coeguneHHBIX 0qUH C ApYyTUM
nepeMbeIdkor. Takum 00pa3om, Tpu HArpeBaTeNs BKIIOUEHEI B 3BE31Y U KAKIBIM M3 HUX HAXOOUTCA IO
HanpsxeHuem 220 BOJIBT, T.€. OCYNIECTBIAAETCS CUILHBIN HATPEB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TN~ TRIE

Pucynok 8.1 — [IpuHiiumiansHas 5neKTpudecKas CXeMbl MUIMIEBAPOUYHOTO KOTA.

[11, I12 — maruuraeIe nyckaremu; P1, P2 — pene npomexyrounsie; KM — 31€KTpOKOHTAKTHRIN
manomrep; JI1, JI2 — nammer curnaneusie; HO1-HD2 — snekrponarpearenu tpyoOuarsie; [1p — nnaBkuit
npenoxpanurens; [Ik — mepekmouarens pe;kuMOB pad0OTeI; 1p — Tpancopmarop; I - SIEKTPOT

[Tocne Toro kak maBieHue mapa B mapOBOAAHOM pyOdamike KOTiaa JOCTUTAET 3aTAHHOTO MPENena,
3aMBIKAIONIAN KOHTAKT SIEKTPOKOHTAKTHOr0 maHomerpa DKM 3amkHer u BkmouuT 00MOTKYy pene P2.
[Tocnennee cpaboraer M CBOMMHM pasMBIKAIOMIMMHU KOHTakTamu P2 orkmount oOmotky pene Pl, a
3aMBIKAOMIMM  KOHTAakTOM P2 moaroroBur k pabore nens marnurHoro myckarems [I2, koropas
BKIIFOUUTCS TOCIE TOTO, KaK OTKIFOUMTCS Karymka MarHutHoro myckarens [I1 u 3amxnercs ee
pa3mbeikaronii KOHTAKT [11. ITocne Beikmrowenmsa marnutHOTO myckarens I11 Bxmrouenms I12 Tok mo
npoony C ugepe3 3ameikaromimid koHTakT I12, knmemmy Cl, marpeBarerm HO3 u HOI, xmemmy Al,
koHTtakT [12, knemmy B2, marpeparems HO2, knemmy N1 u konrtakr I12 mocrynur na mposoxg N certn.

Taxum 0Opazom, BCe Tpu HArpeBATEIA OKAKYTCA COEIMHEHHBIMU ITOCIEN0BATENEHO MEXKAY ITpoBogamu C
u N.

Ecnu kOoTen BKIIIOUEH B CETh € HANpsAKEHHuEM 3~220 BOJIBT, TO MEPEMBIUKH HA KJIEMMHBIX MTAHEIAX
KJI1 n KJI2 ycranaBmiBaroTcsa Tak, ur0 JuHUA A coenunserca ¢ muHuen N, a xiuemmser Al, N3, N2
coenuHATCA cooTBETCTBEHHO € kiemmamu B2, Bl u Cl. [Ipu Bkarouennn maramtHoro myckaremnsa [11
(cumpHBIM HArpeB) ONpoBOA A mpucoeguHsaercs depe3 kKOHTakT II1 m kmemmy Al k BepxHed kimemme
synexkrponarpesarens HO1 u gepe3 mepemsruky Al-B2 k Bepxuell xiemme snekTpoHarpeBarernss HOI2.
[TpoBox B uepes konrakrt 111, knemmy Bl, mepemeruky B1-N3, nmpucoenunserca Kk HUKHUM KIEMMaM
narpesarener H21 u H33. IIposox C gwepes konrakr [11, knmemmy Cl coepunsercsa ¢ BEpXHEN KIEMMOU
snexkrponarpeparens HI3, a uepes mepemeruky C1-N2, pazmeikaronmu koHtakTt [12 u knemmy N1 - ¢
HUKHEU KJIEMMOU HsiaekTpoHarpeBarens H3I2. B sToMm caydae snekTpOHArpeBATENIM COEOUHEHHI B
TPEYTOTBEHUKH KaK Hﬁé ﬁ%%%%ﬂgﬂﬂaﬂm o HanpsKeHneM 220 BOJIBT.
Conmnd PH- BBEKTHOHEH I, MAFHHEHOLO Jaryckarerna [11 u Bximrouennn marauraoro nyckarens [12 (cmaOsrit
Harpes) ToicmzorpeBoaa (aepes kouTtakt [12, knemmy Cl, smekrponarpeBarenu HO3 u HO1, knemmy
Al, mepemeruky Al-B2, snexrponarpeBarens HO2, knemmy N1, 3ameikaronmi koHTakT 112, nepemeruky

p—— S . A0 A0 SNTT - 40 (0 ANaT
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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Ha manemu Kl nmomamaer B mpoBony A. Takum oOpazom, mpu cmabom HArpeBe SIEKTPOHATPEBATENIN
COEIMHEHBI MOCIENOBATENIBHO Mk 1Y mpoBomamu A u C.

Ecnu nmepexkmouarenem [k 3aman pexum I, To mocne orkmwodueHns koHTakToM Pl karymkwn
mMarHATHOTO Iyckarensa [l orkmogaroTcsa snmekrponHarpeBareny, a OOMOTKA KATYIIKH MArHUTHOTO
nyckarens [12 e Bkimouaercs u, C1€I0BaTENEHO, ANIIAPAT HE IMIEPEXOONUT HA PEXKUM C1ad0ro HArpeBa.

Ecnu paBnenwe B mapoBOAsSHON pyOamke DOHM3WUTCA OO HHKHETO MPENEnad, 3aMKHETCA
pa3mbikaronii KOHTAakT KM u Bkmountca oOmorka pene Pl. Pene P1 cpaboraer, ero pa3meikaroniuii
koHTakT Pl Bkmouutr oOMmorky peme P2, a 3ambikaronii kOHTAkT Pl moaroroBur nens Karymku
MarHUTHOTO Tyckarena [11 k BxkmoueHuto. 3aMbIKaronMil KOHTAKT P2 BEIKMIOYWUT OOMOTKY ITyCKATENA
[12, mocne uero pasmeikaroniuii KOHTAkT [I2 Bxmouur marnurHein nyckarens II1. B pesynsrarte
3JIEKTPOHATPEBATEIN BKJIIOYATCA HA CWIBHBEIM HArPEB, OABJICHUE B pyOamke HAYHET IMOBBIMIATECA U
3aMmbIkaronu  kKOHTAakT JOKM pazomkuerca. Opmnako pene Pl He oTkmouurcsa, Tak Kak moCiIe
BBEIKJIFOUEHUS pene P2 0OHO MOIydUT MUTAHUE Yepe3 Pa3MBIKAIOIINNA KOHTAKT pene P2.

ITPAKTHYECKAS YACTb:
Onpeneienne ko3¢ punneHTa Telionepe Ay yepes cTeHKY BAPOYHOI0 cocyaa

[lempro manHoOro pacdera ABAAECTCA ONMPENENEHHUE CPEAHETO 3a MEPUOM pa3zorpeBa kKod(puimenra
TEIUIONIEPENAYN 4Y€pe3 CTEHKY BApO4HOro cocyza. Kosdguumenr remmonepenaun K OOpemensioT Mo
YPaBHEHUIO AAAUTHBHOCTH TEPMUUECKUX COMPOTUBICHHUH:

1 S 1 Bm
K=|—+> —- . (8.1)
&, A o, M- K
CyMMapHOE TEPMHUECKOE COMMPOTHUBICHHIE CTEHKH KOTJIA
51‘ 5::.-m §Hcm -“-MEK
> L = + =R (8.2)
;L’f ;l'cm ;L’Hcm Bfﬂ

T1I€: Ocm — TONMIMHA CTEHKH BAPOYHOTO COCYIA, M;
Opax — TOJIMIMHA KOTEIFHON HAKUITH CO CTOPOHEI HAPOBON PyOAIIKH, M;
Onar = (0,5 +0,8) - 107 Mg
Aems Augx — COOTBETCTBEHHO KOA(P(MUIMEHTHI TEMIOMPOBOIHOCTA CTANBHOM CTEHKH U
KOTEMEHON HAKWUIN; U1 HEPHKABEIOMIEN CTAIM Acm = 17 + 28 Br/(m*K), nma korensHoi HAKUOH Ay = 1.3
= 3,1 Br/(mK).

Tepmuiueckoe CONMPOTHUBIEHHE HAKUIKA CO CTOPOHBI COAEPKMMOTO KOTIA (BOABI) MOKHO HE
VUUTBEIBATh, T.K. BHYTPEHHSSA IMOBEPXHOCTHE BApPOYHOTO COCYda TMOJIBEPraeTcs CUCTEMATHYECKOM
caHUTapHOM 00padoTKe.

Ilnsa onpenenennsa kos((punmeHra TemIonepenayn HCIOJIL3YIOT rpado-aHATUTHIECKUH METOM,
KOTOPBEIII OCHOBAH HA TOM MOJOKEHUM, 4YTO NOPH YCTAHOBUBILIEMCS TEIJIOBOM PEXKHUME CTEHKA HE
AKKYMYJMPYET TEIUIO U INIOTHOCTH TEMJIOBOTO MOTOKA Uepe3 HEE €CTh BEIMUMHA MOCTOAHHA, T.€.

Bm
9 =492 =493 =906y, > 5
M
) B
a, - Al, = ng-mm —a,-At, =K A1, , — 5.3)
i M-

rae: oj, o2 — COOTBETCTBEHHO KOA(P(PUIMEHTH TEIIOOTHAYM OT KOHASCHCHPYIONMIETOCS mMapa K
CTEHKE U OT CTEHKU K COJIEPKUMOMY KOTJIA, BT;’(ME*K);

PEHHQOW NOANWUCHID

ﬂﬁEﬂABB%EiﬂE@%M@@E@%DCTE CTCHKH, BT’{(ME‘K);

Bnaneneu: LlleGayxo eal TaTbaHa Anekc aHOpoBHa

Ati, Atem, At2 — pa3HOCTH TEMIIEPATYD,

I&JI{}"MEHl NoanCcCAH
3
D5

CepTudukar:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Arl o rﬂ rﬂm : (8.4)
r n
Ar{?m T 'tc?m o 'tc?m (85 )
" __ 4P
Aly =1 — o (8.6)
I, - TEeMIeparypa TpENIer0 HACBEIMIEHHOTO BoagaHOoro mapa, °C. Omnpepemsercs mno
3a0aHHOMY JABIECHUIO B MMAPOBOM pyOamIKe C TOUYHOCTBIO [0 AECATHIX OONEH Tpamyca METOIOM
UHTEPHOIALINH;
t'em — TEMITEPATYPA HAPYKHOM MOBEPXHOCTH BAPOUHOTO cocyaa, “C;

4
Lo - TEMIIEPATYPA BHYTPEHHEN MOBEPXHOCTH BAPOYHOTO cocyaa, °C;

cp
[ .o — CpEmHsA 3a MEPUO PAa30rPeBa TEMIIEPATYPA COmEPKUMOro korna, °C.

Cnegyer mOMHUTE, YTO
Aty + Atem + Atz = Atep (8.7)
rone Aty — cpemHAs norapu(pmMuueckas pa3HOCTh TEMIIEPATYP MEXKAY TPEIONMM ITapoM |
COJIEPKUMBIM KOTJIA 34 IEPUOJ Pa30TrpeBa

N At —AL, A - A
cp At VAN , (88)
In—2° 2,3-1g—2°
At At

J S

ﬂfﬁ ) ﬂf{_”- COOTBETCTBEHHO OOJIbIIAS U MEHBINASA PA3HOCTH TEMMEPATYP MEKIY TPEIOMIAM

TCINIOHOCHUTCIICM H HAI'PCBACMEBIM COOCPKHUMEBIM KOTJIdA.

At, =t, —t_, . At, =t —t., (8.9)

M Iy (=0

H K
Lpos e - TEMIEpATYpa BOIEI B HAUANE M B KOHIIE Harpesa, °C.
Kos(p¢unuenT TemiooTaaqm oT KOHACHCUPYIONIEr0Cs Iapa K CTEHKE PABEH:

3 3
o, = 2,04 4|2 P Ay 107 Bm
v -H, At MK
rae: I. — YAEIbHasA TEma0Ta KOHAEHCAIINN TPEIoNnIero mapa, kKJ[JK/Kr; onmpenensaercs mo TaBIECHUIO
IPEONIIET0 mapa;
Pna — MIOTHOCTE, KT/ M
Ana — KOO(PPUIIUEHT TEIONMPOBOAHOCTH, BT/(MK);
Vi — KHHEMATUYECKUU KO3(D(PUIIMEHT BA3KOCTH, MZ/C TIJIEHKH KOHIEHCATA (BOIBI) TIPU CPENHEN
TEMIIEPATYPE MIECHKH by

(8.10)

t, =t —0,5-At, (8.11)

H; — BBICOTA KUIKOCTH B BAPOUHOM COCYIE, M.
Pacuer Begem METOIOM IMOCIEIOBATENRHBEIX NpuOmxeHni. [[ma sroro 3amaem Atf; = 2 rpag,
BBIUMCIAEM  [,; mo (Qopmyne (8.11) u onpememnsemM Temno(pU3NUECKNE XaPAKTEPUCTHKHN IICHKU
KOHAEHCATA Pngs Anz, V. 3aTEM BRIUHUCIAEM ¢ MO (Qopmyne (8.10) U IIOTHOCTE TEMJIOBOTO IOTOKA

q, =, - At

13 coornomenus (8.3) cnenyer, 94To

o, - At
At =L "L _g.R |
[OKYMEHT MOAMMUCAH cm y) 1 , (8.12)
IANEKTPOHHOW NOANWUCEKO i
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E (5'
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa i

TOrJIA COTJIACHO GDE)%/[}’JIE(S.?) /_\_1‘2 — mcp _m1 _Atcm

Nencteutened: ¢ 19.08.2022 no 19.[](1)_2
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Kos(ppumpmeHT Temmoorgadyn o2 OT CTEHKH K COOEPKUMOMY KOTJIA ONPENEIAEM I YCIOBUU
CBOOOIHOHN TEMI0BOM KOHBEKIIMM KUIKOCTH B 00BEME BAPOUHOTO KOTna. KpurepuanbHoe ypaBHEHUE IS
OMMCEIBAEMOTO CIy4as UMEET BUL:

1
Nu=C-(Gr-Pr)'-g =C-Ra"-¢, (14.13)
Yucnoeie 3HaueHua kod(ppuumenra C U mMOKa3aTens CTENEHW n BRIOMPAIOT B 3aBUCHMOCTH OT

pesiMa cBo6O0IHO KOHBEKIINH, KOTOPEIH OIIPENesIoT 0 3Hasennio kputepus Peres Ra = Gr-Pr

Ra C n
<107 0.45 0
10°...5 107 1.18 0.125

5-10°...2
107 0,54 0.25
>2 107 0.135 0.33

Onpenendronied TEMIIEPATYPOH TIPU HAXOKIECHUW KPUTEPHUEB SBIIAETCA CPEOHAA TEMIIEparypa

t =0,5-\t" +t?
MOTPAHUYHOTO CIIOA CONEPKUMOr0 Korma ¢, — Ys o eoo . ITA TEMIIEpaTypa MOIKET OBITH

HaMIeHa 13 COOTHOIICHUA

t, =t,— At +0,5A¢, (8.14)
[To 3maueHnwro ompenensronIed TEMIEPATYPHI 1 HaxomuMm f, A, v, Pr nna Bomer (Tabmuma 2
[Tprnoxenus) u BerancnsemM kpurepuit I 'pacroda:
G _ /B‘g‘ng "&rl
F= 2 .,. (8.15)

rae: f — koo puumenT 00LEMHOTO TEMIIEPATYPHOTO pacmmpenus, K
g — YCKOPEHUE CHIIBI TSAKECTH, M/C7;
Pr —xpurepuit [Ipanaris.

[To 3mawenuwro xputepus Penes Ra = Gr - Pr nmogoupaem koappuruenter C U n
KpUTEpUanbsHOTO ypaBHeHu: (8.13) u Beraucnaem kpurepud Hyccensra. [Tonpaska ¢, B ypaBuennu (8.13)
VUUTBEIBAET HAMIPABJIEHUE TEIJIOBOTO IMOTOKA U PACCUMTHIBAETCS 1O (popmyrne:

0.25
. Pr_, |
t P , (8.16)
rcm
rae: Preo, Prem — xpurepun llpannarias, onmpeneneHHBINM COOTBETCTBEHHO NPU TEMIEPATYPE
cp r’
comepKUMOro Kotiaa [ 4 1 TeMeparype creHKn L, .
L _ _ .
Imd ~ n ‘ﬁtcp , (8.17)
r - . . . cp _
Ia:-m o IH AII Arc-m — Yeoo + AIE-,- (8.18)

[To nmaiinennomy 3HaueHnwo kpurepus Hyccenpra BeIducCmAeM KOS(D(PUIIMEHT TEIUIOOTAAYN OT
CTE€HKHU K COOEPKUMOMY KOTJIA:

Nu- A Bm
@2 = H = K (8.19)
[ImoTHOCTE TEILIOBOTO MOTOKA pﬂBHﬂ
onekreorron e o = Oy < AL, (8.20)
o Tl KAK B THEPBONT HPHOMTKCHII 3nauenye A7) GBLI0 3a1aHO POM3BOILHO, PACCUNTAHHELE

3HAYCHUA ¢ | ¢2 3a9aCTYIO HC COBITATATOT. Ecm PACXOKICHHUC MCKIY 3TUMH BCIIMYHMHAMHA
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A=D"% 1009 (8.21)
q,

HEe npeBeimaer 3%, BBUHUCIAIOT KO3(p(punuent termmnonepenaun 1mo ¢opmyne (8.1). Ecmm
OTKJIOHEHUE cocTaBiagaeT Oosee 3%, BEIITOJHAEM BTOPOE MPUOIMKEHUE.

Ecnu B mepeom nmpuOimkeHNMn OBLIO MMOJIYUEHO 3HAUEHUE ¢ > g2, TO BO BTOPOM IPUOIMKEHUN
3anaem A¢; MEHBIIE, UEM B HEPBOM NPUOIMIKEHUN, HATPUMED

At; = 1 rpag. 1 naobopot, ecim B IEPBOM BAPUAHTE MOIYYEHO ¢ < g2, TO BO BTOPOM 3a0a€M
Oonpiuee 3Hauenue At;, nanpumep At; = 3 rpan.

Bo BTOpOM mpuOMMKEHNH 1)1 BHOBb OPUHATOTO 3HAYEHUA Af; MOBTOPSAEM pacder mo (popmyaam
(8.10) — (8.21). Ecnu pacxoxnenue 3Ha4EHUM ¢ U g2 BO BTOPOM NPUOMKEHUU NpeBhImaeT 3%, TO 110
pe3yabTaTaMm ABYX MPUOMKEHUM CTPOUM rpapuk 3aBUCUMOCTH g = f(At;). [Ipumep nocrpoenus rpaduka
MOKA3aH HA PUCYHKE 8.1.

AOcnucca Touku nepeceuenuda rpadukoB q; = f(At;) m g2 = f(At;) na pucynke 8.1 ompenensaer
OEUCTBUTEIBHOE 3HAYEHHE PA3HOCTH TEMIEPATYpP TPEIOMIETO mapa W CTEHKW BapodHOro cocyxa. [lo
HAUIEHHOMY 3HA4eHUIO Af; CIeayeT BEINOJIHUTE PACUET B TPEThEM IpuOmmkeHnu. Ecmm pacxoxnenue
MEKAY HAUIEHHBIMU 3HAUCHUAMU ¢; U g2 1O (opmyne (8.21) me mpeBeicut 3 %, pe3yabTaT MOKHO
CUATATh YAOBJIETBOPUTENBHBIM M MO 3HAUYEHUAM KOS(P(PUIIMEHTOB TEILUIOOTAAYM ¢/ U 02 BBIUUCIUTH

qi

AI{ Aflﬂ At;, Tpaj

kos(ppuinent remwtonepemaun K (8.1).
Pucynok 8.1 - 3aBUCHMOCTB TUNIOTHOCTH TEIIOBOTO MOTOKA OT PA3HOCTU TEMIIEPATY]P

3nas K, onpenenseM MakCUMAIBHOE KOMMYECTBO TEIUIA, KOTOPOE MOKET OBITH MEpENaHo OT mapa
K COIEPKMMOMY KOTJIA B PEKUME Pa30rpeBa:

113
Qo =K-F,-At, -7, 107,

DJHepreTuuecKu DAJTAHC anmmapara B PeXUMe pazorpeBa 10 KUIeHW

ypﬂBHE“HHE SHECPr€THICCKOTO Oasanca BApPOYHOr O KOTJId B PCHKHUME Pa30orpcead 10 KMIICHUA UHMCCT
BH]I. AOKYMEHT MNOANMCAH
Ceprudmikar: EEﬂﬂﬂiﬂfﬂgfgﬂgg)??z;i:gi:@Wﬁag‘F + Q2+ Q3+ Q4 + Q5+ Qs , xllxe (8.22)
Bnaﬂeneurﬂal@ﬂ‘;ﬂw TEHAGH&HAT PCB COOCPXKIMOTr0 KOTIad OT HAYAILHOW 10 KOHEYHOH TCMITCPATYPHI,
QE — pacxoa TCIIid Ha HCITAPpEHHUE COOCPKUMOTro KOTJIA,
NeRcTeuTEeneH; c@fﬂﬂﬁ‘.?}?ﬁﬁﬁﬂgﬂﬁimﬂﬂ Hd HAI'PECB KDHCTP}’I{HHI?‘I KOTJa,



58

Q_J_' — TCINIOMMOTCPHU HAPYNKHBIMH MOBCPXHOCTAMH QGJ'[HU,GBI{H H KPBIIIKKM B OKPYKAKIIYIO

Cpeay,
Qj — PacXxo g TCIUId Hd HAI'PEB BOAEI B IIAPOTrCHEPATOPC,

(Js — pacxo[1 TemIa Ha UCHAPEHNE TEMJIOHO CUTEIA.
Tak kak w3 BCeX mMUMIIEBBIX MPOAYKTOB MAKCHUMAIBRHOW YIEIBHOM €MKOCTBIO OOmamaer Bona,
KOJIMYECTBO TMOJIE3HO MUCIOJB3YEMOTO TEMJa MPU PACUETE BAPOUHBIX KOTIOB OMPEAETAIOT I YCIOBUH

HArpeBaHWuA U KUIAYEHUA BOIBL.
[Tonesnoe Temno, pacxoayeMoe Ha JOBEAECHUE COOEPKUMOTO KOTJIA O KAIIEHUA:

O =G, c, ’(t;c} —t;ﬁ), Ko (8.23)

rae G, —Macca COmepKUMOT0 BAPOTHOTO KOTJIA, KT

— yAEJIbHAS TEMI0EMKOCTh HATPEBAEMOU JKUIKOCTH TIPH tr s00 » KILK/(kr K);

K H
{00 400 - COOTBETCTBEHHO KOHEUHAS ¥ HAYATLHAA TEMIIEPATypa AKUAKoCTH, °C

Macca cogep:kuMoro BapoOUHOTO KOTJIA!

G, =V -p,,

rae £, ONPEenesaroT IIPU fgﬂd (8.17).

KomiuecTBO nCnapuBIIENCa U3 KOTJIA KUIKOCTH B PEKUME HAarpesa npuHuMaeM paBHeIM 0,5% ot

MACCHI COaep UMOro kotaa G, , Toraa
O, =AW, -1, Kl (8.24)

rane AW; — KommuecTBO MCHAPUBIICHCS BIIATH; &W; = O,OOSGE

K
ri — yAembHas TemnoTa mapooopazosanus mpu L4y , kJIK/Kr;
0, =0,005G, -1, , Kl
Pacxon temsia Ha HArpeB KOHCTPYKIMHM KOTJIA CKIAIbIBAETCS W3 PACXOOOB TEIIA HA HArpeB
HAPYKHOT0 U BHYTPEHHETO KOTJIOB, KPBILIKU, naporeneparopa, 1 9HoB, 00mMoBKH, TETIOBOM N30IALH
Y HAa HATPEB JOMOJIHUTEILHEIX KOHCTPYKTUBHBIX YIEMEHTOB:

(=36, e e 1)

0,=(12G, +G,)-c,, -(t" - )+G e, (" - )+12G Lol = )+

Kp Kp

+EGm.cm.(g; " )+1:2chﬁ_f.0ﬂﬁ?.(t:ﬂ_ ) +G. ( _r ) (8.25)

rne Gu, Go, Gip, Gny, Gy, Goar, Gus — COOTBETCTBEHHO MACCHI HAPYIKHOTO W BHYTPEHHETO KOTJIOB,
KPBINIKY, M[MApOreHeparopa, TpPyOuaTreIXx HSneKTpoHarpesarenei, oOmumoBku, w3omanmu, Kr. Macca
OOMOIHUTENBHEIX KOHCTPYKTUBHBEIX 31eMEHTOB cocraBiser 20% 0T Maccel HApyx HOTO KOTHAA G,
KPBITIKU Gyp U 00TUTOBKH Gogi

Cems Cms Cus — COOTBETCTBEHHO CPEIHWUE YAEIBHEIE TEIUIOEMKOCTH CTaaM, TPyO4aThIx
yNeKTpoHarpesBarenei, temnoBow w3omAanuu kJK/(kr-K); mia HepxkaBernmx craned cen = 0,472
k/[x/(kr-K); ycpemHeHHas yaempHAs TEMIOEMKOCTh TpyOdaToro SIeKTPOHATPEBATENA cm = 1,1
KJ1x/(kr K);

3HAYEHUA YIETBHON TEIIOEMKOCTH TETUIOBOM U30JIAIMM BEIOMPAIOT U3 TAOMMIEI TP CPETHEN

HT-MTOANWUCAH
remmneparype B, ki, MOAMNMCHIO
Ceprucurar:  300009343E9ABEBIS2205E 7TBAS0006000Q043E
Bnaneney  LiEsyudks THOOTBSACIBEHHO CPCAHEOOBEMHAS KOHEUHAS M HAYATbHAS TEMIIEPATYPBl HAPYIKHOTO

korma, °C; t, =t , L, =1,

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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’
VAV | - COOTBETCTBEHHO KOHEUHAsA M HAYaIbHAsA TEMIIEPATYPEl BHYTPEHHETO KOTia, C.

(5 =05-(t, +15,); ' =1",

K H

lp» Ly - COOTBETCTBEHHO KOHEUHAS M HAYAIBHAS TEMIIEPATYPHI KPBIIIKH KOTa, °C.

K H i
l,sl, - COOTBETCTBEHHO CpemHEOOBEMHAS KOHEUHAS W HAYATLHAS TEMITEPATYPHI TEIIOBOM

W30 AN,

K gcp H o
r!a:i' _r:ﬁ 3 tua' _IG*

CpenHeo0BEMHYI0O KOHEUHYHO TEMIIEPATYPY KPBIIIKHU KOTIA TPUHUMAEM PABHOU

f; — f;d —-5.. -TjC, HadaJabHAad TEMIeparypa f:;, =1,

K H
lo6r> Logr - COOTBETCTBEHHO KOHEUHAS M HAYAMBHAS TEMITEPATYPH OOIMIIOBKM BAPOYHOTO

kotria, °C.

CpenneoOnemuyio koneunyio temmeparypy TOHa moxuo mpummmars f, =3500...550 °C,

H H
HAYAIbHYIO TEMICPATYPyY fm =Imd*
TEHHDHDTepH HAPYKHBIMH ITOBEPXHOCTAMH OOTHI[OBKH H KPBIIIIKA B OKPYKAIOMIVIO Cpeny
ONPENEILAIOT MO (pOpMyIIE:

0,=Yaf -Fltf ~1,)7,-107, xlle (8:26)
i=l

roe: of — cpemgHHd 3a mepuon paszorpeBa KO3(P(PUIMEHT TEmI00TAauM C MHOBEPXHOCTEH B
OKpyxkaromyio cpexy, Br/(m*K);
(P — cpenHsA 3a MEPUO PA30rPeEBA TEMIIEPATYPA MOBEPXHOCTH, “C

e =0,5-(f"’" +fﬁ__),

ot o6
cp K
t, =05 (rxp + fﬁ,)

Tp — BPEM pa3orpesa, C.
Jng mumiHapudecknx OOIWUIIOBOK, OKPANIEHHBIX OMAIAMUA CBETJIBIX TOHOB, CHPABEIINBA

dpopmyna (8.14), B koropyio Bmecto [, IOICTaBISAIOT . . JIas KPHIIIKH, W3TOTOBIEHHOH M3

HEPKABEIOMIEN CTAN, UCTOIB3YIOT (JOPMYITyY:

a? =537+0,06(” —1,),

w2 K (8.27)

Pacxon Temna Ha HATPEB BOABI B MAPOTEHEPATOPE:
— - - H
Os =G, ¢, (fﬁ ! oo ) (8.28)
rae Gﬁﬂ - KOJINYECTBO BOJBI B MAPOT EHEPATOPE, KT';

G = Ps 4, 'bn 'hfm :W'PG'IO_E ;

Gl .

C,, 0,- COOTBETCTBEHHO YIAEIbHAS TEIUIOEMKOCTH M IUIOTHOCTE BOALI IIPH CPENHEH 34
[IEPUOJ HATPEBA TEMIIEPATYPE

_ H

l, = O,S(IH + tmd)
OKYMEHT MOLIUCAH

PacxomnermaaH APEHAIE BOMIBI B TAPOTEHEPATOPE:

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS000 0004 3E W
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa 6 ﬁ ) * rz s R;HQI‘!C (829)
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rone AW> — KOMMYECTBO MCIMAPUBHICHCA B HAPOTEHEPATOPE BOABI, PABHOE KOJIMYECTBY Iapa B
mapoBOU pyOaIike, Kr;
r2 — yOEJIbHAS TEII0TAa Napoo0pa30BaHus P TEMIIEPATYPE Napa fy, KJ#/Kr.
KomigecTBO mapa B mapoBoM pyOalike paBHO:

&WE :Vnp ‘pn

rae V,p — 00seM maposoil py0amku, m,

pn — IIIOTHOCTE MAPa MPH 3aJaHHOM JABJIEHHH, KT/M".
O0BeM napoBou pyOamky Mpu BOTHYTOM JHHUIIE MOKHO ONPEAEINUTE O (POpMyIIe:

2 2 2
V,, = Do (i h ) - TP gy TP +%ﬂ'-h3 +a, b(h,—h ) (830)
7| o, hY) 2 5
HIH V,np :z DH(H+hH)_Dﬁ H_E +§h +an.bn(hn_hﬁn) (1431)
[Tpu BeIyKIIOM qHUTIE CJ_IE,I[}’E'T HCIIOJIB30BATE (POPMYIY: ]
D’ D’ D’ 1
V, =— .(H+hH)— ~-H-—-—-= h——fr*thran*bﬂ(hﬂ—hﬁﬂ) (8.32)
4 4 8 6
A 2 2 h 2 3
HJIH KTP — E DH (H + hH )_ Dﬁ' H + E _ g h + ﬂ” . }JH (hﬂ _ hﬁ'ﬂ' ) (8 *33)
MONIHOCTE 3NEKTPOHATPEBATENEH B PEKUME HATPEBA PABHA:
Qs
P = - ~, KBm (8.34)
P

B sTomM pasnmene crmemyer Takke BBIIIOIHUTH ITPOBEPKY PAHEE HAWAEHHOTO0 KOHCTPYKTHBHOTO

3HAYEHUS TIOMIAIN MOBEPXHOCTH BAPOUHOTO cocyaa. Ecmm Qmﬂx 2 Ql + Qz , TO pasMepsl BAPOIHOTO
coCcyaa OmpeneneHsl B pasaene 8.1 BepHo.

JHEPreTHYeCcKuil 0amaHc annapara B pekUMe “TUXO0ro~ KWNEHUA
Y paBHEHHE SHEPreTHUECKOro Daranca BApOYHOTO KOTJIA B PEKUME “THXOr0 KHIICHUS UMEET BHL:

Q' =05 +0Q; , &l (8.35)

Pacxon Tenna Ha UCAPEHUE CONEPKUMOrO KOTIA B PEKUME “‘TUXOr0 KUINEHUA:

Q, =AW, -r, , Kl

rae AW;3; — KOMM4eCTBO UCTTAPUBIIENCS BOIBI, KT.
B cepuitHO BBIMYCKAEMBIX KOTIAX B PEKUME “TUXOTO KUMNEHWUA UCIAPAETCA NPUONU3UTEILHO 23
% BOIBI B aC.

Teronmorepu HapyKHEIMH IMOBEPXHOCTAMA OOMHUIIOBKH U KPBIIIKH B OKPYKAIOIIYIO CPEAY MOTYT
OBITE OTIpEAENEHEI IO (pOopMyJIE aHATOTUYHOU (2.26)

2
Q.= a, 'Fs(f,- —rg)-3,6, KL (8.36)
=1

rae f; — KOHeUHas TemMmeparypa nosepxuocrei, °C.
Kos(pdumuent tenmooragayn ¢ MOBEPXHOCTH OOJMIIOBKU B CTAIIMOHAPHOM PEXHUME OIPENEIIECH
I ne (8.14), a C TOBEPXHOCTH KPBIIIKH Gl OMPEAEIAETCS aHATOTUYHO (8.27):

anee mo (popmyuie (8.14), a c moBepxHOC i OTIPENENAETCS AHAJIO 0 (8.27):

[OKYMEHT MNOAMNUCAH B
SNEKTPOHHOW MOAMUACHI0 __ §7 +0 06(1‘” — 7 )
Ceptucmkar: 2C0000043E9ABSB952205E7BASIA06000004% ? K 6 J)? ME K

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

MONHOCTE 3JIEKTPOHATPEBATENIEN B PEKUME “TUXOTO KUIIEHHUS PaBHA:
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L
P . Q:—.'mup
2 .
- 3600
Onpenene MOMIHOCTH BAPOYHOTO KOTIIA B PEKUME pa3orpeBa P; U B peKUME “‘TUXOTO  KHUIIEHHA

P>, HAXOAAT COOTHOIIEHNE MEXKAY BHICIIEN U HA3MIEH CTYHEHAMH MOMIHOCTH [/, Ha3pIBaeMOE mMpeaenom
PEryIMpPOBAHUSA MOTITHOCTH:

K Bm (8.37)

Jlns cranmaprHOU SIEKTPUYECKOUN cxeMel P; = 6 P2, T.e. mpenen perynupoBanus paseH 6. Mexons
W3 HTOr0 COOTHOIIEHUS, moa0ouparoT MontHocTH P u P>, Ilpu 5TOM crnenyer mOMHUTE, 4TO YMEHBILIEHUE
P; yBEIMYHUBAET BPEMA PA30TPEBA, 4 YBEMWUEHWUE 2 BEI3BIBAET HE “‘TMX0€”, a OypHOE KUIIEHHWE, 4TO
VXYAIIAET KAYECTBO MMPOAYKTA U YBEIMUIMBAET OOIMIMM pacX0ol SHEPTHH.

[Tocne Be1OOpa P; yTOUHSAIOT BpeMs pa3orpena 1,

KoHTpo/IbHBIE BOTIPOCHI:

1. Kakue pexumer paboTel mumieBapouyHoro komia Ber 3Haere?

2. Onmcanne NpUHIMITHAITEHON SIEKTPUYECKON CXEMBI MUIIEBAPOYHOT 0 KOTJIA.

3. UTo HA3BIBAETCA TEILUIONMEPENAUEH U KAK ONpeaenaercs ko3P puiment remonepenaan?

4. CoCcTaBbTE SHEPreTUIECKUI DATaHC anmmapara B peKUME Pa30TpeBa 10 KUMEHU.

5. CocraBpTe SHEPreTUYecKuil 0amaHC anmapara B peKUME «TUXO0T0» KUIIEHUS.

2.9. llpakTnueckoe 3anarue Ne 9

Tema m/3: Bapounoe, xapounoe u mnekapckoe o0opynoBanue. Pacuer KOHCTPYKTHUBHBIX
mapaMeTpoB IMEKApHOTO mKada

Heab: wu3yueHwe HA3HAYEHWUE, KOHCTPYKUMS W TIPUHIMO JEUCTBUA IEKAPHOTO mKada;
ONpPENENECHNE KOHCTPYKTHUBHEBEIX pa3MEpPOB Kamepsl mkada, pacder KOMOMHMPOBAHHOM TEMIOBOM
W30JALMN anmapara; OMpPEeNeIeHNe Pa3MepoB M MACC KOHCTPYKTHBHBIX SJE€MEHTOB KaMEPBI MEKAPHOTO
mkada.

dopMHpyeMble KOMIIeTeHIHH:

Kon: DopmympoBKa:
[1K-5 CITOCOOEH MPUMEHATE CIENUATM3UPOBAHHEIE U MPO(ECCHOHATBHEIE 3HAHUA,
B TOM 4YHCJI€ HWHHOBAIMOHHEIE, B O00IACTM TEXHOJOIMUA IPOU3BOACTBA
DPOOYKTOB IIMTAHUA, ONPENEIATH HANPABICHUA PA3BUTHA TEXHOIOTHH
MUIIEBEIX MTPOU3BOJCTB, IMOBEBIMIEHUSA KadecTBa W 0€30MacHOCTH TOTOBOH
PO OYyKIIUH
[TK-6 CITOCO0EH MTPOBOIUTE IMMPOEKTHBIE PACYETHI, 0O0CHOBEIBATE M OCYIIECTBIIATE
TEXHOJOTHUECKHE KOMITOHOBKH, nonoop 00opynoBaHus T
MPON3BOICTBEHHBIX TEXHOJIOTHIECKNX JTUHUH, OCHOBHBIX 1%
BCITIOMOTATENBHEIX MMOMENIEHWM, B TOM UHCIE€ C HMCHOJIL30BAHUEM
WH(POPMAIIMOHHBIX TEXHOJOTHH

TEOPETHYECKASA YACTh:

B zaBucuMOCTH OT CImocoOOB nepeaay TCIDIOTBI OT HATPCBATCIIBHBIX 3JICMCHTOB K IPOOVKTY
pasinudaroT [lll{ﬂq)LI C CCTCCTBCHHBIM H IMPHUHYIHUTCIIBHBEIM IBHKCHHCM TEXHOJOTHUYECK OH Cpcibl —

pabouero tena (Bo3ayxa).

[lkadger ¢ OpUHYIUTENBHEI IOBHIKEHHUEM TEILUIOHOCUTEI HMEIOT CIOKHYI KOHCTPYKIMIO H
COCTOSAT, KAK MPABWJIO, U3 TPEX OCHOBHEIX Y3JIOB: pad0Ouel KaMepEl, TEMIOTEHEPUPYIOMIETO YCTPOHUCTBA U
CUCTEMBI KAHAJIOB 1A HATHETAHWA BO31yXd. B 3aBUCHMOCTH OT CXEMBI NMPUHYIUTEIBHOTO IBUKEHHSA
TenﬂDHﬂcHTem%?ﬁK;g%%igwepe pazimmgaroT mKapel C [MOCIENOBATENBHEIM, ITAPAJLIENLHBIM,

M PV O CEBTRE AR REMMOM PetifonocuTens (pucynok 9.1 a, 0, pucynok 9.2 B, 1).

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1 i 7 1!

Pucynok 9.1 — [IpuHiinmiansHere cxeMbl mKagoB
a, 0 — COOTBETCTBEHHO C MOCIETOBATEILHBIM, CMEIIAHHBIM IBWXEHUEM TEIITOHOCUTEIA:
| — pabouaa kamepa; 2 — OpoTUBHH; 3 — KaMmepa HArpeBa; 4 — HArPEBATEIBLHBIE SIEMEHTHI;, 5 —

HArPEBATENLHBIN KaHAM;, 6 — SJIEKTPOABUTATEND; / — BEHTUIATOP; 8 — KOPIYC KAMEPHI;
9 — renmomsonsanusA; 10 — o0minoska; 11 — maporeneparop; 12 — mapopacnpenenurensHas Tpyoa;

13 — un(pakpacusiii Harpeparens; 14 — pemerka.

B mkadax ¢ mocienoBaTenbHON CXEMOU IBWKEHUA TEIUIOHOCHUTENS MPOUCXOAUT MHTEHCHUBHBIU

HArPEB HW3IEIMH, PACHOJI0KEHHBIX HA BEPXHUX IPOTHUBHAX, B TO BPEMA KAK M3IEIUA HA HHKHHUX
MPOTUBHAX OOOrpeBarOTCA HENOCTATOYHO BCICACTBHE CHIKEHUSA TEMIIEPATYPH TEILUIOHOCHTENA B
BEPXHEH YACTH annapara. B pe3yasrare npoucxXoauT HEPABHOMEPHAS TEIUIOBAA 00padOTKA NPOAYKTOB.

14

Ty

! '—:.--T)
g
s

- *5-,. .
Ve }ﬂiMﬁ"/ﬁ

Pucynok 9.2 — [Ipuniiumansseie cxemsl mkagoB
B, T — COOTBETCTBEHHO C ITOCIEN0BATENLHBIM, CMENIAHHBIM, MAPAJUIEABHEIM M OCEBBIM JBUKEHUEM

TEIUIOHOCUTEILA
| — pabouas kamepa; 2 — OpOTUBHHU; 3 — KaMepa HArpPeBa; 4 — HATPEBATENBHEIE SJIEMEHTHI, S5 —

HArPEBATEIBHBIN KAHAM;, 6 — SIEKTPOABUTATEND; / — BEHTUIATOD; 8 — KOPIYC KAMEPHI;
9 — rennmomsonsanmsA; 10 — odmanoska; 11 — maporeneparop; 12 — mapopacnpenenurensHas Tpyoa;

13 — un(pakpacueiilt HarpeBarens; 14 — pemerka.

Hlka(per ¢ mapawiensHBEIM, CMEMIAHHBIM M OCEBBIM JBHKEHHUEM TEIJIOHOCUTENA O00mamaroT
3HAYUTEIIBEHO OONBIIEH PABHOMEPHOCTBHIO TEIIIOBOM 00pabOTKHN MpoaykToB. OCOOEHHO 3TO OTHOCHUTHCA K
mKa)aMm C OCEBBIM [JBWKEHHEM TEIUIOHOCHUTENSA, B KOTOPOM BO3MOKHO («IIEPEMENIMBAHHUE» U
BBIPABHUBAHUE TEMIIEPATYP MO CJIOAM B HATHETATEIEHOM KaHAJIE.

Hlkappl ¢ OpUHYIUTENBHON LMPKVYIANUEH TEMIOHOCUTENA YHUBEPCANBHBEL B HHUX MOMXKHO
BBITIEKATE, PA30TPEBATH M OTTAMBATE MPOAYKIMIO. B KauecTBEe TEIUIOHOCUTENA B HUX HCIOJB3YETCA

HATrPETHIN BDE%#‘IPW@W}%HHHH CMECE.
EKTPOHHOWNOANUCE
Ceprudmdl PUEEY KB EIpH FHd PIYEALEHES  FETUTOHOCUTENA TO3BOJACT 0O0JI€€ MOIMHO 3arpyxkarb padouyro

KaMepy MpUHyRTaVIE 10Oy HECTBAATE UX (DOPCUPOBAHHBIA HATPEB, IMPHU 3TOM NPOAYKTHEI MEHBIIE TEPAIOT

BJIATH.
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B MHUpOBOM MNpakTUKE HUMEETCI MHOTO MOAU(UKAIMA TakuX MmKa(OB, a Takxke mKapoB CO
CMENIAHHBIM CHOCO00M 000rpeBa, BKIIOYAKNIMM: KOHIYKTUBHBIM, PagUAIlMOHHO-KOHBEKTUBHEIN, K-
oborpeB, CBY-narpeB cOBMECTHO ¢ KOHBEKTUBHBIM.

Ha pucynke 9.3 npencraBnenHa KOHCTPYKIMA MIKaa ¢ TNPUHYOUTEIBHBIM JIBHKECHUEM
tertoHocurend ¢ PK-marpesom, paspadorannas MUHXowm nvmenu I'.B. I1nexanoga.

Pucynok 9.3 — lllkag ¢ PK-marpeBom 1 nocneqoBarenbHON CXEMOM IBHAKEHUS BO3IyXa

I-xoxkyx mkada; 2-rennoBaa w3omanus; 3-padbouas kamepa; 4-UK-m3nygarens; S-pednekrop; 6-
HAMPABIAIONINE YTOJIKU; /-HABECHEIE OOKOBBIE CTEHKH;8- O0KOBOU KaHam, 9-nporusuu; l0-mogmon; 11-
Onoxu nHarpeBarenei; 12-pabouee konmeco BeHtuiaTopa; 13-smexkrponBurarens; 14-maumie kamepsr; 15-
paboune 0OBEMEL.

Pabouasa kamepa oOpa3oBana IByMsS HABECHBIMH METAJUTMUECKHMMH CTEHKAMM C HAMPABJIAIONIIMU
VTOJIKAMUA AJIs YCTAHOBKM HA HUX IMPOTHUBHEM, 4 TAKKE MEPENHEN U 3a0HEH CTEHKamu koprmyca. Mexny
HABECHBIMHM CTEHKAMH M BHYTPEHHMMH OOKOBEIMH CTE€HKAMM Kopmyca mkada oOpa3yroTcs KaHamsl, 110
KOTOPBIM LUPKyIUpyeT ropsauii Bo3ayx c¢ temmeparypou 300...320 °C. CHm3zy kamepa OrpaHuMueHa
OHUAMIEM KOpHyCa C BCACBIBAIONIAM OTBEPCTHEM BEHTHIIATOPA, OCh pabdodyero komeca KOTOPOTO
PAcCITOJIOKEHA BEPTUKAIBEHO. B BEIXOMHBIX mMaTpyOKax yJMTKM YCTAHOBJIEHHI ABA OJI0KA HATPEBATEIBHBIX
3JIEMEHTOB.

HInprna kamepsl OONBNIE NIUPHUHEI MPOTUBHEN HA 25 MM, MOATOMY MX YCTAHABIUBAIOT C 3a30POM
MO0 OTHOMIEHWI0O K OJHOH u3 OOKOBBEIX CTEHOK Kamepel. bmaromapsa TtakoMmy maaOMPUHTHOMY
PACITONOKEHUIO MPOTUBHEN TOPAYUHM BO3IYyX ITOCIEIOBATEIBHO U PABHOMEPHO OMBIBAET BCE W3IENINA,
DOBOJA UX 0 TOTOBHOCTH.

CKOpOCTE OBMIKEHUS TOPSYETO BO3AyXa B padoduel kaMepe NPUMEPHO PABHAECTCA 2 M/C, IPU 3TOM
KO3 (PUITUEHT HEPABHOMEPHOCTHU PAaCHPENENeHUA CKOPOCTHM BO3AyXa OO OTAENCHUAM (Apycam) HE
npeBsimacet 1,6.

3apyOexHeIMM  (pupmMamMu  MHTEHCHUBHO  pa3padareBarOTCA W BBINYCKAIOTCA MKapel €
MCITOJIL30BAHUEM JIBYX TEIUIOHOCUTENEH — HArPEeTOro BO3AyXa M BOASHOTO Mapa, a TakkKe UX cmecu. B
MOCIEIHUE TOABI pa3zpadoTaH mKad ¢ KOHBEKTUBHBIM OOOTPEBOM, MPUHIMITHAIBHAS CXEMA KOTOPOTO
MpUBEIEHA HA PUCYHKE 9.4.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 9.4 —Ilexkapueii mkad ¢ OPUHYIUTEIBHBEIM JIBHKEHHEM TEIUIOHOCUTENA (BO3IVX,
BOJSAHOM map, CMECH BO3/1yXa C TapoM)

a — obnmil BUI; O — CXeMa pacroIOKEHUA APMATYPEI YIIPABIEHUA PETYIUPOBAHUA

| — mepexmouaTens MPUBOAA 3aCTOHKH BEHTUIIAIMOHHOTO OTBEPCTHSA; 2 — UETHIPEX TO3UIIMOHHEIH
NEPEKITIOYATENs (BKIFOYEHO, BBRIKIIOUEH 00OTPEB KaMephl, BOOAHOM OaHM, OOJHOBPEMEHHO KAMEPHI M
BOIAHOM OaHu);, 3 — CUTHAJIBHAA JIAMITA (3aropaercsa IIPU 3amycke anmapara), 4, 7 — TaluMepsl BOOAHON
O0aHu; 5 — TEPMOPETYIATOP KaMeEPEl; 6 — CUTHAIBHAA JamIia 000rpeBa Kamepel; 8 - CUTHAIBHAA JaMIa
oborpeBa BogaHOU Oanu; 9 - CUTHANBHAA JIaMOa 3anIdTEl 000rpeBa BOAAHOM 0aHu OT cyxoro xona; 10 —
CUTHAJIBHAA JIaMIIAa MOMEX B 00OrpeBe Kamepel u BOAsSHOW Oanu; 11 — BeHTwns momaum Bomel; 12 —
BEHTWJIb JJIS1 CIMBA BOJBL

[TpenmymiecTBa 1aHHOM KOHCTPYKIIMHM COCTOAT B CAEAVIOMIEM: IMOTOK TEIZIOHOCUTEIS HA BXOJE B
padouyro KaMmepy paBHOMEPEH (€ro TeMmeparypa NpUOIM3WTEIFHO OJUHAKOBA BO BCEX TOUYKAX)
Oyaromaps yCTaHOBKE B HATHETATENIBHOM KaHAJE TYPOYIM3YIOMMX ILUIACTHH, KOTOPBIE CHOCOOCTBYIOT
CHUKEHHMIO ITOTEPH TEIUIOTHEI B OKPYKAIIIYI0 CPENy, OTKJIOHAIOIIME IUIACTUHBI HA BXOAE B pabdouyro
KaMepy pAacIOJIOKEHEl TaK, 4TO OOECIMEUMBAIOT MOCTYIIEHHE BO3AYIIHOTO ITOTOKA HA MOBEPXHOCTH
M3OEIU  MOA ONPEIEACHHBIM VIIOM (YrojJ araku), OOYyCIOBIMBAIONIMM HAuOomee OBICTPBEIM U
PAaBHOMEPHBIN HATPEB W3 EINH.

brnarogaps ykazaHHBIM IIPEMMYNIECTBAM HPONOIKUTENRHOCTE PAa30rpeBa MmkKa(a COKpaTuiace,
VBEIMUWIACE €r0 MPOU3BOAUTEIRHOCTE IPH OJHOBPEMEHHOM COKpAllEHUM BPEMEHHU TEIUIOBOH
00pabOTKM, CHU3WICA YOEIBHBIN PACXOI SAEKTPOSIHEPTUH.

EnMHCTBEHHBIM HEZOCTATKOM TAKMX MIKA(POB SABIAETCA WX HECOOTBETCTBHE HSKOHOMHYECKUM
TpeOOBAHUAM, MPEABABIAEMBIM K TEIIOBEIM annaparaMm. K duciny s5KOHOMHUUECKHUX TpeOOBAHUM, KPOME
MPOYMX, OTHOCUTCA AENIEBU3HA anmapara 1 MUHUMAJILHBIE pacxoasl HA oOcayxkuBanue. ClenoBarensHo,
pPacrpoOCTPAaHEHHBIE CEWYAC MAaJble IPENPUATHA W HEOONIbIINE KOHIWUTEPCKUE I1I€Xa HE CMOTYT
HMCHOIB30BATE IIPHU padoOTE CTOIL JOPOTOCTOANIEEe 000PYyTOBAHME.

[Ixadsr ¢ ecTecTBEHHBIM ABIKEHUEM pabouero tena (pucyHok 9.5, a, 0) COCTOAT U3 HECKOJIBKUX
pabounx kamep (cexkuwmit). Kaxmas kamepa npeacraBisser coOO0M ABYCTEHHBIM TEIUIOWM30IMPOBAHHBIN
METAJUTUY €CKUH KOPOO C IBEpIE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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a, 0 — C eCTEeCTBEHHBIM JIBHKEHHUEM TEIIJIOHO CUTES

| — pabouas kamepa; 2 — OpOTUBHU; 4 — HATPEBATEIBHEBIE YJIEMEHTHL; 5 — HATPEBATENLHBIN KAHAT,
8 — kopoyc kamepsl; 9 — remmomsomanua; 10 — o0manoska; 15 — aeepua; 16 - marpybok geimoxona; 17 —
MOJOBBIN TUCT; 18 — razoBas ropenka.

Pucynoxk 9.5 — [IpuniiumianeHeIe CXeMEI MIKA( OB

[To KOHCTPYKTUBHOMY PEMIEHUIO TEMIOBBIE AMMapaThl KIACCH(UIMPYIOTCA HA HECEKIIMOHHBIE U
CEKIITHOHHBIE, HEMOIYINPOBAHHEIE U MOAYJIUPOBAHHEIE.

HeceknnonHbie TEIUIOBBIE  ammapaTbl MMEIOT  pa3auuHble  1adapuThl, KOHCTPYKTUBHOE
UCIIOJIHEHUE, UX NOETAIWU U Y3/bl HE YHU(PUIMPOBAHEI U OHM YCTAHABIWBAIOTCSI MHIMBHUAYAIBHO, 0€3
yueTa OJOKMPOBKU C OTACTBHBIMU CEKI[MAMH APYTHX AMMAapaToB C LEIbI0 MOTYYEeHUA OI0Ka anmaparoB
TpeOyeMON MONITHOCTH U HPOU3BOIUTENEHOCTH.

[TpuMmepoM HECEKIITMOHHOTO TEIIOBOTO 000PYyIOBAHUA ABIAAECTCA MKA( MEKAPHBIN SJIEKTPUUECKUM

[LITD — 0,85 (pucyHoK 9.6).
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I — xapounas kamepa;, 2 — MOJOBBIM JIMCT;, 3 — DJIEKTPOHATPEBATENHL; 4 — OATUMK pene
TEMIIEPATYPHI.

Pucynok 9.6 — llIka( nexapusni snexktpuaeckuu LIITO — 0,85

[lIxad cocroutr m3 pabouen CEeKHWH, YCTAHOBJIEHHOM HA Kapkace. CeKiusa mpeacTraBiaser co0ou
TEIUIOU30IAIMOHHYIO TTEKAPHYIO KaMePy C MaHenbio ympasiaeHus. [lekapnas kamepa pasneneHa Ha OAThH
OTCEKOB, KaXkKIBIN U3 KOTOPBIX 000TpPEBAETCA ABYMS pPsAAaMu TOHOB. KAk OBl Pl TOHOB, KPOME BEPXHETO,
3aKPBIT MOTOBBIM JIMCTOM, HA KOTOPBIM YCTAHABIMBAETCHA (PYHKIMOHATBHAA E€MKOCTH (IPOTHUBEHB). B

BepxHeH gacTy KANKPHI THCAYENMOTPeHO oTBEpCTHE L OTBOAA MAPOBO3AYLNIHOW CMECH, PerylIupyemMoe
3ACTOHE O KaMepa saKpHBaACTCIABEPIEH. B HinkHeM oTceke mkada HaXogATCA JATIMKN TEMIEPATYPEL,

PYHRIT KO TOPBICBRIBENeHET Hifidiiens ynpaBaeHns, CHA0KEHHYI0 CUTHATEHON apMaTypOu.
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B OCHOBY KOHCTPYKIIMH MOJYJIBHBEIX AIIIAPATOB MOJIOKEH €OMHBIN pazMep — Moayiak. [lpu stom
muprHa (ray0MHA) U BEICOTA OO padodel MOBEPXHOCTH BCEX AMIApaToOB OJUHAKOBEI, 4 AJMHA KpaTHA
mMony.it0. OCHOBHBIE NETAIH U Y3JIBI STUX AIMIAPATOB MAKCUMAIBHO YHU(PHUIMPOBAHHEI.

OTeueCTBEHHAA NMPOMBINUIEHHOCTE BBEIMYCKAET CEKIIMOHHOE MOIYJIMPOBAHHOE 000pymoOBaHHE C
moayiaem 200 £ 10 mv. HIupura obopynosanus pasaa 840 MM, a BeicoTta 10 paboueii mosepxuocta — 840

T 10 MM, 9TO COOTBETCTBYET OCHOBHBEIM CPETHHUM AHTPOTIOMETPHUECKHUM JaHHBIM YETOBEKA.

CekIMoHHOE MOOYIMPOBAHHOE OOOPYIOBAHME HMEET OMNPEAENEHHBIE TpenMmymiecTBa. JluHun
000pyIOBaHUA PACOONATAIOTCA HOPUCTEHHO (MO MEPUMETPY) WIAM OCHOBHBIM CIIOCOOOM (B LIEHTpE
nomenieHus ). O0caykuBanue 000PyI0BaHUS BEOETCS TOJMBKO ¢ (PpoHTAnbEHOU CTOPOHEL. [Ipun mineinoMm
pacIoyIoKeHnN 000pyRoBaHna 00EeCeunBaeTCs MOCIE0BATEIEHOCTh TEXHOJIOTMIECKOT 0 MPOLECca, IPH
5TOM 3HAYUTENBHO TOBBIMAETCA A(P(PEKTUBHOCTE HCHONB30BaHUA 00OpynoBanus. Bnenpenue
MOIOYIUPOBAHHOIO 000pyZOBAHMA OONErdaer CraHJapTH3anuilo W YHU(QUKAIUIO Y3JI0B M JETAICH
anmaparoB, 4TO CHOCOOCTBYET YIHPOIICHUIO MX OKCIUTyaTalluid, PEMOHTA M MOHTa)ka, a TaKKe
OPOBEAECHUIO S0 MOSTAMHOW MOJEPHM3AIMM. 34 CYET MIMPOKOM YHU(PUKAIIMM Y37I0B W JAETANEH
00eCITeuynBaeTCA CHUKEHHE CTOMMOCTH 000pYIOBAHUS MPU €r0 U3rOTOBIEHUH. Han BCceMHu MOIyIbHBIMU
arraparaMy yCTaHABIMBAIOT MECTHYIO ITPUTOYHO-BBITAKHYIO BEHTHIALIUIO.

[Ilkad mexkapHBIN AIEKTpUYECKUM CeKUMOHHBIT MOAOyieHEI IIIIOCM — 3 (pucynok 9.7) umeer
TPH KaMephl, 3aKPEIBAEMEBIE [BEpPIAMH, M CBAPEHHYIO NOACTaBKy. Kamepa nHarpesaercs TtHiHaMu,
pPacHoI0KEHHBIMA CHU3Y U CBEPXY B BUAE O0KOB. HikHIE T3HEI 3aKpBITE MOAOBEIM JUCTOM. C 3agHen
n OOKOBBIX CTOPOH MmIKA(]p) HMEET CTaNbHYI OOJUIIOBKY, K KOTOPOM CBEPXY KPENUTCS KPHIIIKA.
[TpocTpancTBo Mexay OOMMIIOBKAMM M KamMepaMmH 3alOJHEHO Termnousomaiuer. OcHoBanneMm mkada
CIIyKUT CTalIbHAA paMa, YCTAHOBJIEHHAA HA PETYJIMPYEMBIX ITI0 BEICOTE HOKKaxX. B HuxkHeH yactu mkada
HAXOIUTCA OJIOK yOpaBICHMA, HA IMAHEIN KOTOPOTO HMMEHTCA CHUTHAJBHBIE JAMIEI, 4 TAKKE PYyuKa
NEPEKITIOYATENIEN U JATUNKA-PENE TEMOEPATYPEI. YyBCTBUTENBLHBIA OAJUIOH JATUMKA - PENIE TEMITEPATYPHI
pacrosioxkeH B pabouen kamepe. [lepexkmouarenn cioyxar 1 pa3aenbHOr0 BKIKUYEHHUA TPYIT BEPXHUX U
HUKHUX TOHOB M PETYIMPOBAHUA HHTEHCUBHOCTH UX HATPEBA C COOTHOIIEHUEM MOIIHOCTH 4:2: 1.

PaboTra curHaneHBIX 1aMI CBUAETENLCTBYET O pa00TE BEPXHUX M HHKHHUX TOHOB. OTKIIOYEHHE UX
CUTHATM3UPYET O TOM, UYTO KaAMEPY MOJKHO 3arpykarb KOHAUTEPCKUMH JMCTAMHA WIA MPOTHUBHAMHU C
MPOAYKTAMM, TAK KAk TEMIEeparypa BO3QyXa B HEH DOCTUIJA 3aAAaHHOrO 3HaueHus. [Ipu monmkenun
TeMneparypel B pabouell kamepe HUKE 3aTaHHOM BCE THOHBI BHOBb ABTOMATHYECKH BKIIOUAIOTCSA
DAaTUNKOM-PEIE TEMIEPATYPEL.

[Tekapueie mkager Beimyckarorcs caegyommx Tunos: HIIIDOCM-2K - mkad nekapHsii
HYIEKTPUUECKUM CEKITUOHHBIN MoayaupoBanueni; IIITOCM-3 — mkad nexkapHbIl SIEKTPHUECKUM
CEKIIHOHHBIN MOaympoBanueid; 11113-0,85 (LLIT3-0,85-01) n LHII153-0,5 (LIIT3-0,51-0,1), HITT2-1,36 —
MKa(pel MEKAPHBIE ITOM (PYHKIMOHAJIBHBEIE €MKOCTH. BCe OHM HMEIT pa3audusa IO TEXHUUECKUM
XapaKTEPUCTHKAM.

KoHCcTpyKIua anmapara JOMKHA, MPEXKIE BCErO, YAOBIAETBOPATE TEXHOJIOTHYECKUM TPEOOBAHUAM
IpOIECCa TETLIOBOU 00pA0OTKM MTPOAYKTOB.

Texnomornueckue TpedOBAHNA 3aKIIOYAOTCA B MAKCUMAIEHO BO3MOKHOM COOTBETCTBUH PEKNMA
padOTEI, TApaMeTpoB, YCTPOMCTBA padOUEd Kamephl, 3arpy304HOr0 W Pa3rpy304HOTO YCTPOMCTBA
anmapara (U3N4EeCKUM U XUMHUYECKUM HM3MEHEHUAM, MPOUCXOMANIMM IIPH UX TEILUIOBOM 00paboTke,
KOTOpAas CyHIECTBEHHO BIMUAET HA KAYECTBO TOTOBOTO W3JETHSL.

CooTBercTBME KOHCTPYKLIMH anmapara TpeOOBaHMAM TEXHOJOTHYECKOTO IIPOLIECCA SBIIAETCS
HanOonee Ba)HEIM (PAKTOPOM B IMOBBINIEHUM KAYECTBA KYJIMHAPHOM OPOAYKIMH. B CBA3M C 3TUM HA
MPENNPUATAAX OONIECTBEHHOTO MUTAHUSA SKCIUIYATHPYETCA OOMBIIOE KOJIMYECTBO CIENUATM3UPOBAHHBIX
anmnaparoB, MPEIHA3HAYECHHEIX A/ PEAIM3aluN OJHOTO WIM HECKOJBKUX TEXHOJIOTMYECKHUX IPOIECCOB
(KOTJIBI, (PPUTIOPHUIIEI, CKOBOPOIBI, KUIIATUIBHUKA, KA(E U AP.), HAUO0JIEE MOTHO YAOBIETBOPAIOMINX
TpeOOBaHUAM KOHKPETHOLO IIpOLecCa.

AOKYMEHT

roAnNvtAH
SNEKTPOHHOW MOANMCHIO
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a — 00 BUL; 0 — cxema yCTpOHCTBA

| — mexkapnas kamepa; 2 — TEMIOM3OIMALUA; 3 — DICKTPOHATPEBATENN HIKHEW TPYIIBI; 4 —
TEPMOOAIIOH TEPMOPETYIATOPA; S — DIEKTPOHATPEBATENMM BEPXHEH Tpymmel; 6 — oOmuioBka; 7 —
KpeImka; § — mBeps; 9 — momoBerd Hactwi; 10 — Omok ympasnenus; 11 — curHampHas mamma; 12 —
TEPMOPETYIATOP.

Pucynok 9.7 — llIka¢ nekapHeii 3I€KTPUYECKUH CEKITMOHHBIA MOIYJIHPOBAHHEIN

[Tpumepom HECOOTBETCTBUSA KOHCTPYKIIMK ammapara TpeOOBAHMAM TEXHOJOTHMYECKOTO MpoIiecca
ABIAETCS KapKa MACHBIX M3IENUN B NeKapckux mikadax. Tak, mpu BeINIEUKE U3OEIUH U3 APOKIKEBOTO
Tecta OONBIIOE 3HAYEHHE WMEIOT IPOIECCH OpOIKEeHUSI, 00YyCIaBIMBAIONIME pPA3MEPBI TOTOBOTO
MPOAYKTA. TEeXHOJOrMYEeCKHN BAKHO 3aMEIINTHL Ipomnecc obOpazoBanus kopouku. [Ipm kapke MACHEIX
MPOAYKTOB HAOOOPOT HYKHO OOECHEUnTh WHTEHCUBHBIM MOABOJA TEIUIOTBI B IEPBBIM MEPUOA IO
oOpaszoBanus kopodku. [TosTomy 3a 0a30BEIN BapuaHT TPHHUMAEM MKA( MEKAPHBIH SJIEKTPHYECKHUI
CEKIIMOHHBIN MOonyMpoBaHHbIN HDKOCM-3.

INPAKTUYECKASA YACTb:
OnpeneneHne KOHCTPYKTUBHBIX PA3MEPOB KAMEPEL HEKAPHOTO mkada

JIJIa BEITIEYKH 3aTaHHOTO KOJMYECTBA XJICOO0YIOUHBIX M KOHAUTEPCKUX U3IETHH OMPEIeIeHHOH
(popmMBI HEOOXOTMMO OTIPENETUTE TEOMETPUUECKHE Pa3MEPRI EKapHOTOo mKada. Pacuernas
KOHCTPYKTHUBHAA CXE€MA NEKAPHOr0 mKa(pa NpuBeIeHa HA PUCYHOK 9.7.

Hcxons w3  yCcnOBMM  SKCIUTyaTallMM M AKCIEPUMEHTANBHBIX  MCCIEAOBAHWUM, MOJKHO

PEKOMEHIOBAT CIIEYIOTME OTHOMIEHHS Pa3MepoB paboueit kameper: 2 _ 1 7.

[Tockompky ¢ yBemwueHueM TrIayOWHBI KaMephl CHWIKAIOTCS TEIUIOBBIE TOTEpPH mkada mpu

OTKPBIBAHUHU IBEPLBI, I/ PACYETOB T€OMETPUUECKUX Pa3MEPOB IMOAa YCTAHOBUM KOHKPETHEIE ITPENEIIbI
W3MEHEHHU I OTHOILECHU !

b

0,95 < 7 < 1,25 (9.1)

[Ipn pacuerax ciemyer CTpeMHTHECA, YTOOBI PACYETHOE KOJMYECTBO W3OEIHMH COOTBETCTBOBAIIO
3aJAHHOMY WM OTJIUYAJIOCH OT HETO ¢ MUHUMAJIBHEIM OTKJIOHEHUEM + 5 u3gemtii OT 3aJaHHOTO.
[Tpumep:  kommuectBo  m3gemann — 40,  TeOMETpPUUECKME  pa3Mepel  W3AETUA
b/ xh"=0,12X0.08,0,045 pr,.
ANEKTPOHHOW MOAMNMCHIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Pucynok 9.7 - Cxematuueckui pa3pe3 mekapHoro mkada.

| — 0OMMIOBOYHBIN JUCT; 2 — HAPYXKHBIN KOpOO; 3 — BHyTpeHHUM KOpoO; 4 — amroMuHMEBAA
¢omera; 5 — remronszomamusa;, 6 — TOHe; 7 — mox; 8 — BEHTWIANWMOHHOE OTBEPCTHE; 9 — Kapkac u3
yroakoB; 10 — nBepra kaMmepsl.

OnpenenaeM mIoniaab, 3aHUMAEMYIO W3 1ETH IMHU:

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

b, | .
=1,1, Torma F=1.1 - fi_i[., OTKyaa lo= |—— =
0 1,10

3amaeMcs MPeaBAPUTEILHO COOTHOILEHUEM T
0,591 M, a bp = 1,1 | v=0,650 m. Ilo mmpuHe TPOTUBHA B AAHHOM CIydae MOMKHO Pa3MECTUTh Np =
b, - 0,650

b 0,08

— 8.1 uznenwmii,

[, 0,591
[’ 0,12

OkpyrisieM B MEPBOM CIy4ae YMCAO M3AEAUM 00 8, a BO BTOPOM - A0 5, Torma o0miee 4ucio
w3aenuu Oyzmer paBHO n =np * 0= 85 = 40, T.€. 3aJAHHOMY KOJIMYECTBY.

YTouHAEM pa3Mepsl NPOTUBHA: TIO UpUHE by = 8 0,08 = 0,64 M, mo muHe

[o=5-0,12=0,6 M.

YuuTeIBas PACCTOSHUS MEKAY M3ICTUAMHI, MEKAY MPOTUBHEM M CTEHKAMU KAMEPBI, YMHOKAEM
MUPUHY U TAyOMHY KaMmepsl Ha mompaBO4HBI Kod((uiment K=1.1+1.2 u okpyrisem B OOnbIIyIo
CTOPOHY 110 pa3MEPOB KPATHBIX 5 MM.

Torma nencTBUTENBHEBIE pa3MEPBI KAMEPEI PABHBEL:

b=K-bp=1,15"-0,64 =0,736 m, npuanmaem b = 0,740 wm;

[=K - lp=1,15-0,60= 0,690 m, mpurnmaem [ = 0,690 m.

b_0740_

0,690

1o rayOuHe N = = 4.9 uznemmii.

[TpoBepsaem cooTHOMIEHNE

[

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO b

0P\ CROTHOHIBHNEOYKIAIRIBACTCS B TIpeaensl uamepenus 0,95 < 7 < 1.25.

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Ceptudm HH O

Bnaneneu:
BeicoTy KaMepsl /ix TPUHUMATOT IO TA0J. 2 B 3aBUCUMOCTH OT TJIyOMHBI KAMEPHI /.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmma 9.1
[ 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75
g 0,160 0.165 0,170 0,175 0,180 0.185 0,190 0.195 0.20

BeicoTy mOaAmo0BOM 4ACTH KAMEPBI M3 KOHCTPYKTUBHEIX COOOPAKEHUI MPUHUMAIOT PABHOM /in=
40 mm. O0BEM pabouel KaMePsl PACCUYUTHIBAIOT IO (pOpMyIIE:
Vi=b-l he ™ (9.2)
CornacHo SKCIEPUMEHTAILHBIM UCCIET0BAHIAM KPATHOCTE BO3AYX000MEHA B padoden kamepe
nekapHoro mkaga K =30 — 50 1/4., Torga nnoniaas Ce4eHUs BEHTUIALMOHHOTO OTBEPCTHA B KAy

ONPENEIOT Mo (popMyIe:
—1

F,=|21- Nty L .M (9.3)

(p,2,)
rae L — o0sem ygansaemoro u3 mkada BEHTUIAITUOHHOTO BO3AyXa, Mo/ C;
K Ve e
3600
hp— BBICOTA OT TIOAA 10 IIEHTPA BEHTUIATIMOHHOTO OTBEPCTHSA, M
ho=0,8 * hg, M,

fxams Is — COOTBETCTBEHHO TEMIIEPATYPBI YAATAEMOTO 13 mKada BO3ayXa U BO31yXad B IIOMENIEHUH,

[l

{]C.
E
Ps — INIOTHOCTE BO3TyXa IPH fg, KT/M .
JluameTp BEHTUIAIIMOHHOTO OTBEPCTHAL:

MRSTTRNRY (9.4)

T

Pacuer KOMOMHUPOBAHHOM TEMIOBOM M30AIMHI ANIAPATA

OnHUM U3 BAKHBIX SJEMEHTOB KOHCTPYKIIMU TEIJIOBOTO AMITapaTa SBJISETCSA TEIUIOBAS W3O0JALMS,
KOTOpas yMEHBIIAET TEIUIONOTEPH B OKPYKAIOMIYIO CPENy M CHHIKAET TEMIIEPATYPY HA IMOBEPXHOCTH
OONMMIIOBKY, 4YTO MOPENOXPAHAET NEPCOHAT OT OXKOroB. lemnoBasd M30/LMA OOJKHA 001amnarh
OOCTATOUHOH MEXAHWYECKOM MOPOYHOCTBIO, TEPMOCTOMKOCTBIO, HWMETh HHM3KHE KOA(PPUIMEHTH
TETUTIONMPOBOIHOCTH, TETUTOEMKOCTH U TUTPOCKOMUYHO CTH.

Becema > (PeKTMBHO MCHONB30BAHME KOMOWMHUPOBAHHOW TEIIOBOM W30JIALNH, COCTOAMIEH M3
NOPUCTOTO MATEpUAIa U 3aMKHYTOM BO3QYIIHOW MPOCIOUKH. Kak M3BECTHO, B 3aMKHYTOW BO3OYHIHOM
OPOCIOUKE MEKIOY IBYMSA BEPTUKAILHBIMM CTCHKAMHM C PAa3IMYHBEIMA TEMIIEPATYPAMU BO3HHKAIOT
BOCXOOANIMM M HUCXOAANIMM IMOTOKH BO30yXd, T.€. UMEET MECTO CBOOOAHAs KOHBekuuA. [Ipum mamom
PaCCTOAHUM MEKIOY HATPETOM M XOJIOTHOM HOBEPXHOCTAMHU (MeHEE 13 MM) BOCXOOANIMU M HUCX O AN
MOTOKM IOJHOCTBIO 3aTOPMAKUBAIOT APYr APYra, Cpeaa B IMPOCIONKE OKA3BIBAETCA HEMOOBUKHOM, U
nepenadya TEMJIOTHL YEPE3 HEE MPOUCXOIUT TOJIBKO 3d CUET TEMIOMPOBOTHOCTH.

HMurencuBHOCTE CBOOOAHON TEIUIOBOU KOHBEKIIUM ONIPENENIeTCs KpurepueM Penes

Ra = Gr - Pr,
rane Gr — kpurepuu I'pacroda; Pr — kpurepuit [Ipannrns;

@5.3}? (IHF.' - r{'HI )
3
2

rae b — KQUPRIHHSHHQABEMHOTO TEMIIEPATYPHOTO PACIIMPEHNA, f -

3NEKTPOHHOW NOANMCLIO

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E . 273 15
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa m > + fm *

Gr =

. (9.5)

K—l.

Opp — TONTIIMHA BO3TYIIHOW TPOCIOHKH, M;
i 2
Neiicraurenen: M s-0KITPEEMATHICCK MM KOA(P()UTIMEHT BA3KOCTH BO31yXa, M7/C;
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fsx — TEMITEPATYPA CTEHKH BHYTPEHHETO KOPO0a, fe= tua, "C;
tux— TEMITEPATYPA CTEHKH HAPYKHOTO Kopoba, 'C;
tem— TEMIIEPATYPA TOBEPXHOCTH 00mII0BKH, 'C.
B kauectBe onmpeenaionieil TeMmeparypbl IpuHsTa tn=0,5(tu + tem), °C.
[Tpu Ra < 10° Temnora mepeaaercsa 4epes MPOCIOHKY TOTBKO TEIMIOMPOBOTHOCTEIO U IIOTHOCTE
TETUIOBOTO MOTOKA MOKET OBITH paccuuTana mo (hOopMyse TEMIOMPOBOIHOCTH HEOTPAHUUEHHOM MITOCKOM
CTEHKHU:

q= : (Iﬂﬁ _'tr:.rrr )-,- 2 (96)

rae As — KO3 PuimeHT TennonpoBOAHOCTH BO3ayxa, Br/(MK).
ITpu 10°<Ra<10'"Y ckassIBaeTcs BIMAHIE KOHBEKTHBHOTO TTEPEHOCA TETUIOTHI, TOTA

ﬁ" K Bm
g="2=(,—1t,), =~ 9.7)
5@, M-
TAE Asie — SKBUBATIEHTHBIN KOS PUIIMEHT TENI0NMPOBOAHOCTH BO3AYIIHOW OpoCcaonku, BT/(mK).
Bm
Moxe=€x hs T On anp-,- — (9.8)
M K

€ - K0>p(PUIIEHT KOHBEKINH, & = f (Ra);

O — KO3(D(PUIMENT TEMIO0TAaYM U3TYYEHNS MEXKIY CTEHKaMu mpociioiiku, Br/(m7K).
B stoMm cydae k03(p(pULMEHT KOHBEKIINN BEIYUCIAIOT IO (pOpMyIIE:

ec = 0,18 Ra"> (9.9)
Kos(dummenTt Temooraaun M3IyaeHnueM o, OMPEnEioT no (popmyne:
{I? — Eﬂ ) Cﬂ ) 10_3 (T:'lh o T;H). (rm-: o rcm )_1 ’ ﬂ (910)
‘ v M- K

.
rae Co —kodpuumenT n3myueHus adcomoTHO yepHoro tena, Co = 5,67 l?:'FTf’(M“K4 );
Enp — IPUBEIEHHAA CTEIEHL YEPHOTHI B3aMMOO00IYIaoNINX CTEHOK IMTPOCIOUKU:
-1
g, =| —+—~—1 (9.11)
£ &,
€1, & — COOTBETCTBEHHO CTE€NEHW YEPHOTHI MOBEPXHOCTH HAPYKHOTO KOp0OA M BHYTPEHHEHN
NOBEPXHOCTU OOmuIoBKku. /[JI1 yMEHBIIEHMA TEIUIOOTAAYM W3IYYEHUEM OO0JIE€ HATPETYI0 CTEHKY
OPOCIOUKN MOKPBIBAKOT ATFOMUHHEBOU (POITBrOM.

B crannonapHOM peKUMe IUIOTHOCTH TEIUIOBOrO ITOTOKA 4E€PE3 MHOTOCIOMHYIO INIOCKYIO CTEHKY
MOCTOSAHHA:

4=, -1,)= 220, -1, )=l -1,) B 9.12)
M- K

Kos(p¢puument rtemnoornaum ¢ ¢ HDOBEPXHOCTH OOMWIIOBOK mKa(a MOKHO ONPENENUTH IT10
(popmyne, yUIMTHIBAFONIAN U KOHBEKTUBHEIN, U JIYUHCTHIN TEILIOOOMEH

a=9,74+0,07-(¢,, —t,), Jf{ﬁﬁ (9.13)

TeMmepaTypy TOBEPXHOCTH OOIHIIOBKH fcn TpUHUMaioT B mpexenax 45+55'C, remmeparypy
BHYTPEHHETO KOPOOA CUATAIOT PABHOW TEMIEPATYPE BO3AYXA B KAMEPE lo="lxau

Jlms  ompeneneHuss — TONOIMHBEI — TEIUIOBOM — M30JAIMM Oy CIEAYET  MCITOJB30BATH
rpadgoaHamMTHY ECKUU METON.

[TocnenoBarenpHOCTE pacuera:

L. 3a7ar0T TOJMMIMHY BO3AYIITHON MPOCIOUKH Opp < 13 MM.

2. Héﬁrfmmﬁﬁ@ﬂmﬂe aTypy Hapy&HOTO KOpo0a tu (80, 100, 120, 140°C).

KTPOHHOW NoannChk - -
Ceprucpuca: 2C000EB RIS T s P T PRARAAIOIEYIO TEMIICPATYPy BO3AYIIHOH MPOCIOHKA fm W ONMPENCIAIOT

TeRTO( 113 HipEORIE XRAPaRTePIOPHRI BO3AyXa Aq, v, Pr;

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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4. PaccuureiBaror kpurepun I'pacroda n kpurepunn Penesa. [lo 3nauenuro kpurepusa Penes
BBIOMparT pacuerHyio (popmyny (9.6) wnu (9.7) ¥ BEIYUCIAIOT IUIOTHOCTE TEIUIOBOTO ITOTOKA 4eEpes3

BO3IYIIHYIO TPOCIOHKY ¢ =f (tux)

3. Onpenensror CPEAHIO TEMIIEPATYPY U30IALMHA Lep=0,5( tox + tux ).

6. BerOuparor maTepruaa TenaoBON U30IAIUH O TA0I. M BEIYUCIAIOT KOY(P(UIIUEHT
TETUTOMPOBOTHOCTH Ays

7. Beraucmaor k03 (PUIIMEHT TEIIO0TAAYN € IMOBEPXHOCTH OOMUIIOBKH (. MO (opmyne
(9.13).

8. PaccunThIBAIOT TONMIMHY TETIOBOH W30JIAINH Oys IO (popmyiie:

_ AU =h) | y(15.14)
v oa-(,-t,)

9. Crposrt rpaduku () yHKIIIA:

A 2 Bm
— 3 I. - f . . Fr — o ¥y .
q J ( K HK ) q (_5‘ (IH.H:' i -'11‘2

T np

B KOOPOUHATAX ¢=f{t) U B TOUKE UX MEPECEUCHUA OMPEACIIIOT IEHCTBUTEIRHYIO TEMIEPATYPY
HAPYKHOT 0 KOpoOa.

10. [To HalimeHHOMY 3HAYEHWIO [y ONPENENSAIOT IEUCTBUTENBHYIO TOJIIIUHY TEIIOBOU
W30 JIAINH.

OnpenesneHue pa3MeEPOB M MACC KOHCTPYKTUBHEBIX 3JIEMEHTOB KAMEPBL MEKAPHOTO mKada
Pacuer KOHCTPYKTUBHEIX Pa3MEPOB mIKa(a MPOU3BOIAT € YUETOM TOJIMIMHBI CTEHOK BHYTPEHHETO
1 HAPYKHOTO KOPOOOB, 00MMIIOBOYHBIX JIMCTOB U U30JALINH

bex = b+20em +205+20m , M
[ox =l + 20em +20us +20em , M
h ex = (hxtha) + 20em +20us +20em M
Maccy kamepsl mekapHOTo mKa(a BEIYUCIAIOT 0 (popmyIe:

G=G,+G,+G, +G;+G,,+G, +G ;+Y G, xr 9.15)

rme G _,G,_ .G .G .G .G, .G __, G, - COOTBETCTBEHHO MACCHI BHYTPEHHErO KOpOOa,

grx? " uz? T HK? T o00? dex? — xob?
W30JALMN, HAPYKHOTO KOp0o0a, OOMMIOBOUHBIX JUCTOB, MOIA, JOMOJHUTENBHEIX SJIEMEHTOB APMATYPEI
BHYTPEHHETO KOpOo0a, kKapkaca Hapy:;kHOHU 00mnoBku mkada u TOHos.
Maccer 5meMeHTOB KOHCTPYKIIMHM (BHYTPEHHErO0 KOpo0a, HAPYKHOr0 KOpo0a, 0OIHUIIOBOUHBIX
JMCTOB) MOJKHO OIIPENEIUTE 10 (hOpMyII€:

G =F-0-p . «xr
A
rae F; — mionans 2J1eMEHTa KOHCTPYKIUM, M,

0j — TOJIIMHA CTEHOK JIEMEHTA KOHCTPYKIINH, M;

K<
Pi— IIIOTHOCTE MATCPHAJIA 3JICMCHTOB KOHCTPYKIUH, ——

M
[Tmomans F; paccunteiBaroT mo (popmyne:

F=2-(b,l.+b -h +I -h), w
Maccy nogoBoro imcra onpenestoT mno Gopmyne:

G.I'E:b‘l“gﬂ‘pﬂ ? KT

rae b, [ — COOTBETCTBEHHO MIMPUHA U IITyOUHA padodyen kameps! mkada, m
On — TOJIMIAHA TIOTIOBOTO JIUCTA, M

P STEACO RS RONHAGRIIATA TOTOBOTO JIHCTA, ——

CepTucbukar: 2C0000043E9ABBBI52205E7BA500060000043E
Bnaneneu ]V aGedy ROTOTHIITESTHHBIN MIETANINIECKUX SJIEMEHTOB aPMATYPHI BHYTPEHHETO KOp00a COCTABIAET

25% OT MacCel BHYTPEHHETO KOpooa:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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G, =025-G_, xr
Macca kapkaca napyxuou o0OmunoBku cocraBnger 30% oOT Maccel BCEX JMCTOB OOMMIIOBKH,
BBITOJTHEHHBIX U3 cTaad, Wik 60% oT Macchl JIUCTOB OOJHMITOBKH, BRITIOJITHEHHBIX W3 CTEK/IOIUIACTHKOB:

IS CTaTN G, =03-G;, kr

I CTEKJIOMIACTHKA G.,.=06-G,, xr

K

Maccy n30a11u BEIYUCIAIOT T0 POPMYyIIE:
Gy =V =Vo) P xr
Maccy TOHoB paccuuteiBator o (popmyme:
Y G =Ll'n-G, , xr (9.16)

rae 1,1 — koa(ppumment, yauTeiBaroninii MacCy AOMOJHUTENBHBIX KOHCTPYKTHUBHEIX SJIEMEHTOB
T5OHa;
ny — komuuectBo TOHoB, mr. M3 ycmoBua CTynmeHUaToro peryaupoBaHUs MOMIHOCTH B
cootHomenuu 4:2:1 npunumaem n; paBuoe 8 wiu 12 mir.
G, —Macca akTUBHOHM gacti omaoro 12OHa, kr

G,=7n-L, '[dr 01 Py 70,25 p,.. - (d; —2-5T)2] , KT 9.17)

L. pmmmua aktuBHOH yactu 1OHa, Mg

dn— nquamerp TpyOku TOHa, m; npunumaroT u3 crangaptaoro pazga: 8; 9.5; 10; 12.5; 13;
16 nmM.

Om — TOJIIMHA CTEHKH TPYOKH, M; mpuHUMAOT Or = (1,0+1,5) 107

Pem » Prian — COOTBETCTBEHHO TLUIOTHOCTH Marepuaia Tpyokn TOHa un namomnurens (mepukiiasa

Ke
FUTH KBApIIEBOTO MECKA), — ;
M

Jlmina akrusBHoM uactu 1 OHa moxker ObITE Ompenenena no popmyie:

L =2-(I-002)+1L14-5, , m (9.18)
rae [ — pmiHa Kamepsl, M
Iy — pamuyc m3ru6a TpyOxu TOHa, m
po—— 2 M (9.19)
3-n;+1

b — muUpUHA KAMEPEL, M
72, —uncao TOHOB B BEpXHEH WIN HUKHEH CEKIMA KAMEPEI, TIIT.

KoHTpoJ/IbHBIE BOIIPOCHI:

1. OcHOBHBIE OTINMYHUS KAPOUHBIX U MEKAPHBIX MKA(DOB.

2. Koucrpykuus u npunHumn peucrBuga nekapHoro mkadga HIIIOCM-3 u  pexumoB ero
SKCIUTyaTaIvu.

3. HopmaTuBEI TEXHOIOTHYECKOTO MTPOIIECCA.

4. KOHCTPYKIIMU MEKAPHBIX MIKA(OB ¢ pa3IUIHBIM HANPABICHUEM ABUKECHUS TEIUIOHOCUTENA, UX
MPEUMYIIECTBA U HETOCTATKH.

5. CyIHOCTE pa3NIUYHEIX CIOCO0O0OB IEPENAUH TEMIIOTHI.

6. Ommure pasaMuHBIE KOHCTPYKLIWH ITEKAPHBIX MKA(POB C NPUHYIWTEIEHBIM JIBHKEHHEM
TEIUIOHOCUTEJA.

7.0mMmunTe KOHCTPYKHUIO TMEKAPHOro mkada ¢ MUCIOIB30BAHMEM ABYX TEMJIOHOCHUTEIEH, €T0

IPEUMYILIECTBA.

8. Kmacc NIBRAPHEIX KA OB, IPEUMYIIECTBA U HENOCTATKH.
ANEKTPOHH ﬁ%mnn@m uq) » 1P a

Cepmuduid BOBECTRYISHIETs Mo HPHHHI L JGHCTBHS [ICKAPHOTO 3JIEKTPUYECKOTO CEPIMOHHOTO MOIYJIBHOTO
regxaprorolptrapar i eM-doena

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. PEKOMEHAYEMASA JIUTEPATYPA U UHTEPHET-PECYPCbI:

OcHoBHas JIHTEpaTypa:

1. boukapera, H. A. ObopynoBanue npeanpuaruii 0OMIECTBEHHOTO MUTAHUA: yueOHOe mocooue /
H. A. boukapeBa. - Mockpa: Au [Iu Ap Menua, 2020. - 434 c. -ISBN 978-5-4497-0507-5. - Tekcr:
YMEKTPOHHBIM  //  OmekrpoHHOo-OmOmmoregnas  cucrema [PR BOOKS: [canr]. -  URL:
https://www.iprbookshop.ru/94722 html

2. Yabmun, b. B. ObopynoBanue npegnpuatuii 0OniectBeHHOTr0 nuranusa: yaeOHuk / b.B. Habmin,
N.A. EBgokumos, .1, Mexannueckoe obopynoBanue. — Mocksa; bepmun: DirectMEDIA, 2016. — 680 c.

JlonmoTHATeILHASA INTepaTypa:

1. boros, M. K. ObopynoBanue npeanpuatuid o0mecTBeHHoro nuranus: yuednuk / M.HM. boros,
B./l. Enxuna, B.Il. Kupmiunukos. - M.: Akagemus, 2013. - 416 c.

2. ObopynoBanue npeanpusaTuil ooniecTseHHoro nuranua: B 3 4.: yaebnuk / B.Jl. Enxuna, M.H.
borog, Y. 1, Mexanuueckoe obopynoBanue. - 2-e usa., crep. - M.: Akanemus, 2012, - 416 c.

3. ObopynoBanue mpeanpusaTHid 00meCTBEHHOTO TUTaHus: B 3 u.: yueOnuk / B.I1. Kupmiunnkos,
M.U. borog, Y. 2, Tennosoe obopynoBanue. - 2-e u3a., crep. - M.: Axkagemus, 2012. - 496 c.

4. ObopynoBanue npeanpusaTuil oomecrBeHHoro nuranua: B 3 4.: yueOnuk / T.JI. Komymaesa,
H.H. Arajgonos, I'.H. [I3100a, Y. 3, Toprosoe obopynosaunue. - 2-¢ uzn., crep. - M.: Axagemus, 2012. -
304 c.

5. Morunensii, M. I1. Toprosoe obopynoranme npexnpusaTiii 0OMIECTBEHHOTO MUTAHUA: yueOHOe
nocobue / M. II. Morunensni, T.B. Kanamnosa, A.FO. bamacansu; non penakuuenn M.I1. MornnsHsii. -
Canxkr-IlerepOypr: Tpounkumit moct, 2014. - 181 c. - ISBN 978-5-4377-0051-3. - Tekcr: 3neKTpOHHEBIHN //
DIIEKTPOHHO-0NOmMOTEUHAS CHCTEMA IPR BOOKS: |cauT]. : URL:
https://www.iprbookshop.ru/40921.html

HNHTepHeT-pecypcebl:

I. www.biblioclub.ru — «YnuBepcurerckas oubnmoreka onnann», OOMECTBO ¢ OrpaHUYEHH ON
OTBETCTBEHHOCTRIO «/upekr—Menua».

2. Onexrpouno—oubmoTeunas cucrema [PRbooks, OO0 «Ait [Tu Op Menunay.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



74

[Ipunoxenune 1

MUWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU ST POCCUNCKOU ®EEPALINU
®I'AOY BO «CEBEPO-KABKA3CKUU ®EJIEPAJIBHBINI VHUBEPCUTE T»

[TaTuropckuit UHCTUTYT ((prman)

CKOY

Kadenpa TexHOIOTMN OPOAYKTOB MUTAHUA U TOBAPOBEICHUS

[TPAKTUYHECKAA PABOTA

10 TUCIHIUINHE:

TEXHOJIOI' MYECKOE ObOPY JIOBAHYV

E ITPEAITPUATU

ObILLUECTBEHHOI'O ITMTAHUA

Brrmomamo:
CryneHr

KypcCa TPYIIIIEL

Hanpasnenue moaroroku: 19.03.04

(popmer 00yTEHMA

(IO ATTHCE )
PykoBoauTens pabOTEL:

(OHO, nomxHocTs, Kadenpa)

PaboTa BeIIIOJIHEHA H

3allHIIeHa ¢ OLIEHKO JlaTa 3amurel

[Iaruropck, 20 T.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MUHHUCTEPCTBO HAYKH U BBICHIEI'O ObPA30BAHW
POCCUVICKOUN ®ENEPAIINU
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTENBEHOE YUPEKIECHUE
BBEICHIETO 0Opa3zoBaHUsA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
[Taruropckuit uncTUTYT ((Prunran) CKOY

MeToau4eCcKHe YKa3aHus
M0 OPraHu3alnuy U TPOBENEHUIO CAMOCTOATEILHOU Pa0OTEI
0 OUCIUIUIMHE: « [exHonmornueckoe 000py10BaHNE NPENNPUATHH 00NIECTBEHHOTO MUTAHUAY A1
CTYICHTOB
HanpasiaeHus noarotoBku 19.03.04 Texnomorusa npoayKiuu v OpraHn3anis
O00IIECTBEHHOTO MUTAHUA
HAIPAaBJIEHHOCTE (MpO(uis)-TexHomorua nu opranu3anys peCTOPaHHOTO Jema

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Taturopck, 2023r.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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COJIEP KAHUE

Bsenenne

1. O0mas xapakTepucTUKA CAMOCTOSITEIBHOU pa0O0TEI CTY/ICHTA IIPU
M3YUYEHUHU JIMCLIMIIIMHEL « TeXHOIOrnieckoe 000py10BAHUE
IpeJITPUSTHIA OOILIECTBEHHOIO ITMTAHUS)

2. IInan-rpaduK BEITOJIHCHHS CAMOCTOSTECIEHON PAOOTEI

3. KOHTpOJIbHEIE TOYKH U BUIBI OTYETHOCTH IO HUM

4. MeTomuueckre peKOMEHJALMHU 110 U3YYSCHHUIO TEOPETUUECKOTO
Marepuasa

5. Meronmueckue yka3aHus (1o BUIaAM padOT, IPeTyCMOTPEHHBIX
padbouer mporpaMMOM TUCIIUILINHEI)

PekomMeHnayemass muTeparypa U HHTEPHET-PECYPCHI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Beenenue

[lenpro OCBOEHUA TUCIMILIMHEBL « | €XHOJIOTHUECKOE 000PYyaOBAHME MPEANPUATHN OOMIECTBEHHOTO
OUTAHWUY). CO3JaHuEe WH(POPMANMOHHOM 0a3bl BBEIMYCKHUKA, MNPEINONATAIONMIEN BBIOOP U pa3pabOTKy
COOTBETCTBYIONMIETO TEXHOIOTHUYECKOTO O0OpyAOBAHHSA, M HOATOTOBKY CTYAEHTOB K MPAKTHUECKON H

HAYYHOH JEATENBHOCTH, CBA3aHHOM C OKCIUIyaTalWed MAIlMH W alinaparoB  MPEONPUATHHI
0OMIECTBEHHOTO IMMTAHUA U TOPr OBJIH.
3JamagaMu = OCBOEHWUSA  OUCIHUILINHEI «Texnonornueckoe  obOOpymoBaHWEe  TPEAOPUATHH

DGH_IECTBEHHDFD [IMTAHHUA»? ABJIAKOTCA .

° OpHUOOpETEHNE TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB B 00IACTH YCTPOMCTBA U
Oe30macHOM SKCILTyaTauu 000pyI0BaAHN;

. palMOHAIEHOTO  MCITOJB30BAHUA
OPEONPUATAI MUTAHNUA U TOPTOBIIH;

. nog0Op COBPEMEHHBIX CHOCOOOB OpraHuW3anvy IMPOM3BOACTBA C HMCHOJIB30BAHUEM
COBPEMEHHEIX BUIOB TEXHOJIOTHYECKOTO 000PYI0BAHMA.

Jucuunmmna « Texnonornueckoe 00OpynoBaHUE MPEANTPUATHI OOMIECTBEHHOTO MUTAHUA BXOIUT
B 9aCTh, (DOPMUPYEMYIO YUaCTHUKAMHU 00OpazoBarensHbIX oTHOmEHUM OI1 BO moaroToBku OakamaBpa mo
HanpasiaeHuto 19.03.04 Texnonorusa mpoayKIuu U OpraHu3anusa 00meCcTBEHHOro nuranua. Ee ocBoeHue
OPOUCXOOUT B / CEMECTPE.

CEIPBEBEIX, HHEPreTHMYECKUX W Jp. PECcypcoB

Komnerenimm oOyuaronierocs, pOpMUPYEMBIE B PEIYIABTATE U3YUEHU S U CHUTIINHEL:

Kona, ¢popmympoBka

Koxa, ¢popmymipoBka

[Tnanupyemsbie pe3yasTarsl 00YUEHUS IO

0e30ImacHOCTH TOTOBOH
PO OYKIUU

MPOOYKTOB ITUTAHUS
MAaCCOBOTO U3TOTOBJIEHUSA
U COEHHATH3UPOBAHHBIX
MUIIEBEIX MPOIYKTOB C
IPUMEHEHUEM
COBPEMEHHOTO
TEXHOJIOTHIECKOTO
o0OpynoBaHu4,
TPAIUIIMOHHBIX U HOBBIX
BUIOB CEIPBA.

KOMITETEHIINHT WHIVKATOpA TUCHAIIINHE (MOIYIIO ), XAPAKTEPHU3YIOIIHE
yransl (POPMUPOBAHUA KOMITETEHIIUH,
WHIUKATOPOB

IIK-5 Cnoocoben | U/1-1nk.s OcymecrBmaer | Bnageer axkryansHOM wuH(OpManuen B
IPUMEH ATE KOHTPOJIL KAUECTBA, obnactu MCITOTBE30BAHUS
CHELMATM3UPOBAHHEIE U | 0€30MAaCHOCTH CHIPBS U | TEXHOJIOTHUECKOTO 000pynoBaHUs IIpU
npo(pecCuoHanbEHEIE rOTOBOU MPOIYKIUH C oOpaboTke CBIPBA, BEITYCKA
3HAHWA, B TOM 4YHUCIE| UCITOJIBE30BAHUEM nony(padpukaros 151 MPOU3BOICTBA
WHHOBALIMOHHEIE, B | HOPMATUBHOU NPOOYKTOB IMUTAHWUA BEICOKOTO KAYECTBA.
obmacTn  TEXHOJIOTHH | JOKyMEHTAIIUH,
MPOM3BOACTBA OCHOBHBIX 1
MPOOYKTOB  IHUTAHUS, | IPUKIATHEIX METOIOB
OMPENEIAT U CCIIETIOBAHWH.
HanpasaeHua passutua | MJI-2mx.s OpraHm3yer TEXHOJOTHUECKHUH ITPOLECC
TEXHOJIOTMM  HUIIEBBIX | OpraHn30BEIBACT NPOU3BOACTBA IPONYKTOB IHUTAHUA C
MPOU3BOJICTB, TEXHOJIOTUY €CKUH IPUMEHEHUEM COBPEMEHHOT O
TOBBIMIEHUSA KAYECTBA M | MPOIECC MPOU3BOACTBA | TEXHOIOTHYECKOTO obopymoBanu1,

TPAOAUIIHOHHBIX 1 HOBBIX BHOOB CBIPBA

AOKYMEHT [IDLI,HHE:AEII[-SHE'E Brisapser Jlemoncrpupyer CITOCOOHOCTE

ANEKTPOHHOW NOoANMGH®L ek TEI 1 }IﬂquEHHﬂ SKCIITYAaTalHH COBpPEMECHHOTO

Cepyvdukar: 2C0000043E9ABBB952205E7 3%589{)&%)?&9% MUTIEBBIX TeXHOIOTHYECK OTO Dﬁﬂp}’,ﬂDEHHHH C IIETBIO
Bnajgeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Hpﬂ}{?,Bﬂﬂ CTR C }IIIE':TGM }’J’[}“E[Hl CHHA TEXHOJIOTHH [THIII CBEIX

Nelcrenrenex—t

MPOTPECCUBHBIX METOJ0B

MPOU3BOJACTE C YVUCTOM HMHHOBAIIMOHHBIX
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HKCILIyaTal M1
o0OpynoBaHus,
OPUHIIAIIOB YITPABICHUS
KAa4EeCTBOM,
0e30macHOCTRIO U

PO CJIEKUBAEMO CTEIO
OpPOU3BOACTBA, OCHOB
(pu3momorun
MUILIEBAPEHUA U 00OMEHA
BEMIECTB, COBPEMEHHBIX
KOHIIEITIIWH ITUTAHU.

HAIIPaBJIECHUN B UHIYCTPUH MUTAHUA

IHK-6 Croocoben

MPOBOJIUTE MPOEKTHHIE
pacdeTsl, 000CHOBBIBATE

NJ1- 11K Bermomasaer
TEXHOJOTUIECKHUE
pAacUeThl, KOMIIOHOBKY,

OcymiecTBaseT HE0OX0 TUMEBIE
TEXHOJOTUYECKNE PACUETHI I MOI0opa
ONMTHUMAJIBHBIX BHAOB TEXHOJOTHUYECKOTO

15§ OCYIIECTBJIATE | MOA00P U yIIPABIEHUE 000pynOBaHUA

TEXHOJIOTUYECKHE JTVHUSAMH 000 PyI0BAHNA,

KOMIIOHOBKH,  TOAOOP | MJIAHUPOBKY

obopynoBansa UL | IPEATIPUATHH C

MPON3BOICTBEHHBIX U CIIOIE30BAHUEM

TEXHOJIOTHYECKHUX HOPMATUBHOHN

JIUHUN, OCHOBHBIX M| JOKYMEHTALUU U

BCITOMOT ATETHHBIX KOMILIOTEPHON TEXHUKH.

nmomemieHnd, B TOM| UJI-2mx.¢ [Tpumenser HUcnonw3yer pa3mIYHEIE
qUCe c| cmocoOrI u cpencTaa MH() OPMAITUOHHBIE pecypcel IS
M CIOJIB30BAHUEM MOJIYUYEHUs, XPAHEHN A, 000CHOBaHMA BEIOOpA TEXHOJIOTHYECKOTO
MH(POPMALTMOHHEBIX nepepadoTKH 000pyIOBaHUA OCHOBHBIX 151
TEXHOJIOTHI uH(pOpMAITUH 15 BCIIOMOTATEIBHEBIX MOMETIEHHU I

nogoopa 00opymoBaHuUs,
TEXHHUKO-3KOHOMHUIECKHUX
pacueros,
IPOEKTUPOBAHUSA
OCHOBHEIX H
BCIIOMOTATEILHEBIX
IMOMENIEHUH
OPEONPUATHA TUTAHUA.

OPEOITPUATHA IMATAHHA

1. O01mast XapakTepHCTHKA CAMOCTOATE/ILHOH padoThI CTYAeHTA IIPH
H3VYeHHH THCHHILTHHBIE: « TexHOoJIorHYeckoe 000py10BaHHE NPEeANPHATHI 001eCTREHHOTO
NHTAHHS
CamocrosarensHas pabora — 510 padoTra CTYZEHTOB IO YCBOEHHIO 0043aTE€NBHOM M CBOOOIHO
noaydaemMon uH(popmaimu no camooOpazoBanuio. lakas ¢popma oOyueHHs mpuOOpETAET B HACTOAMIEE
BPEMs AKTYAIBEHOCTE U 3HAYMMOCTE. E€ (pyHKIMen ABmaeTcsa o0ecrneueHne XOpomero Ka4yeCcTBa yCBOCHU
3HAHWM, YMEHWI, HABBEIKOB W HOPO(PECCHMOHANBEHBIX KOMIIETEHIIMA CTYIEHTAMH [0 W3YJAEeMOU
agucnunnHe. B kadectBe (opM M METOOOB BHEAYAUTOPHOM padOTEI  CTYAEHTOB  SBIAETCA
caMmocroATrenpHas padbora B OMOIMOTEKE, KOHCOEKTUPOBAHKUE, padoTa CO CHEMAIBHBIMHM CIOBAPAMH M
COIPABOYHUKAMH, PACIIUPEHHUE MOHATUMHO — TEPMHHOJIOTMYECKOTO  ammapara, BBIMOJIHEHUE
WHINBUAYAITEHEIX TBOPUECKUX MPOEKTOB. Llemamu camocToATensHON padOTEL ABIAIOTCA: (DOPMUPOBAHUE
CIOCOOHOCTEN K CAMOCTOSTEARHOMY MO3HAHWIO W OOYYEHUIO, MOMCKY IJMTEpPATypel, 0000mieHmto,

AOKYMEHT MNOANNCAH
0(POPMIIEHUIO FNENPERECERITEHHINOIOTYICHHEIX PE3YJIBTATOB, X KPUTHUECKOMY AHAIN3Y, ITOUCKY HOBBIX

Pt pPmriTd ?ﬁ%gﬂﬁ@ﬂﬁﬁwm FYNIEHFFUPOBAHHO OTCTAMBAHHUIO CBOMX IIPEIUIOKEHHUH MEHHH
EIj-P LLleBayx r":"..I'LEHEEH,EI? ﬁ p MYy p AT "

Bnageney: oBa TaTebRHa poB

e "
[MOATrOTOBKH BLICTYVIUICHHH H BCOACHHUA THCKYCCHH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CamocroATrensHas padoTa MmO OUCHUILUIMHE «lexHomormueckoe o00pymOBaHWE HOPEANPUATHU
0OMIECTBEHHOTO MHUTAHMA» 3AKIIOUAETCA B IMOATOTOBKE KOHCIEKTA HPU CAMOCTOATEILHOM HM3YYEHHH
IUTEPATYPEl, TOArOTOBKE K MPAKTHYECKUM pabortam. Bee ykazanHbie BUIBI CAMOCTOATEILHOM pPadOTEHI
npenycmarpuBarT oBaanenue crygeHramu [IK-5, IIK-6, nmpm ycnemHoM 3aBEpPIIEHHM HW3y4YECHMS
TUCHUILUIAHEL « | eXHOIOTHYeCKoe 000pyI0BaHNE IPEATPUATAI O0ONIECTBEHHOTO MUTAHUIY.

[lenpro MOATOTOBKM K MPAKTHYECKUM 3aHATHAM SABIACTCSA HOATOTOBKA MMCEMEHHOTO OTUETA IS
OPOBENCHUA AHAMTUYECKOH paboTel. 3amadaMu IMOATOTOBKH K MNPAKTHUYECKUM 3aHATHAM SBIISETCS
IpeaBapUTENbHOE OPOPMIECHUE PAOOTHL C MOJHBIM YKA3aHUEM TEOPETUUECKON M MPAKTUUECKON JaCTEM,
MOWCKA MOIMOJHUTEIBHBIX MATEPUAIOB II0 H3ydaeMbIM TeMmaM. [lo kKaxaoum Teme npencTaBiICHEI
KOHTPOJBHBIE BOOPOCH! I 3aKPETUICHUA N3YIEHHOTO MATEpHAa.

[lenpro mOATOTOBKM K CAMOCTOSTENEHOMY U3YUEHUIO IUTepaTypel mo Temam No 1-9 nmucruminHet
«Texnomornyeckoe 00OpynOBAHUE MPEANIPUATHH OONIECTBEHHOTO MUTAHUAY SABISIETCA COOecemoBaHue C
NPENoOaBaTeNeEM MO0 TEMaM TEOPETHUECKOTO  Marepuana. 3agadaMu  IpH  MOArOTOBKE K
CaMOCTOATENBHOMY HW3Y4YEHHUIO JuTeparypel mo temMam Ne 1-9 nuCHUIUIMHEI — KOHCIIEKTHPOBAHHE
CTYJIEHTOM JINTEPATYPHBEIX UCTOUYHUKOB MO U3y4a€MBIM TeMAaM pabodei mporpaMMBl TUCIIUIIINHEL.

2. Ilnan-rpauk BbINMOJTHEHHS CAMOCTOSITEILHOH padoThI
J1J11 04uHO# opMbI 00YVUEeHHSH

Ko el CpencrBa u O0BeM vacoB, B TOM UHCJIE
peanus TEXHOJIOTUH CPC Konrakr | Beero
YEMEBIX OLICHKH Hasd
KOMIIECT B pabora ¢

. U] NEeATENPHOCTH CTYIEHTOR
EHITAH, mperno;ia
WHINKA BaTEIeM
TOopa
(oB)
7 ceMecTp
N-11k s|CaMoCTOATENRHOE U3 YIEHUE Cobecenopanne 46,98 522 52.2
N -2nk-s\mureparyper mo Teme Nel -9
-3 ks
-6
NJI-1mk.s|[TonroToBKA K IPAKTHYECKUM Otuer 1.62 0,18 1.8
W12 sapsaTiam Nel—9 (ITUCHEMEHHBIN)
NJ1-3 ks
N1-11i-6
Hroro 3a 7 cemecTp 48,6 54 54
Hroro 48,6 54 54
JLiel 3204HOH (popMbI 00YYeHHS

Konper Cpencrea u O0BeM 4acoB, B TOM 4HCIIE
peanus TEXHOJIOTHH CPC Konrakr | Beero
YEMBIX OIIEHKH Hasd
KOMIIET | o pabora ¢

- U IEATEILHOCTH CTYAEHTOB
CHITAH, mpenoa
WMHINKA BaTeIEM
Topa
(oB)
8 cemecTp
N/I-1mk.s|CamMocTOsTEMEHO € M3 YdEeHUE Cobecenopanue 66.96 7.44 74 .4
g e A
Ceprudytkat:  200000043E9AB8BI52205E7BA500060000043E
BH 1 1K) 1¢6ayvana Tareana Anexcaunposua
N/I-1mk-s|[TonroTOBKA K TPAKTHIECKUM Otuer 0.54 0.06 0.6
b2 spanauam Nol -2 (ITHCh MEHHBII1)
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Hroro 3a 8 cemecTp 48,6 54 67,5
Hroro 48,6 54 67,5

3. KoHTpoO/IbHbIE TOYKH H BH/IbI OTYeTHOCTH 110 HUM
B pamkax peMTUHTOBOM CHUCTEMEI YCIIEBAEMOCTE CTYAEHTOB MO KAXKIOW JUCIUILUIHHE OIIEHUBAETCA
B XOJI€ TEKVYILIETO KOHTPOJIA ¥ MPOMEKYTOUHOHN aTTECTAI[HUH.
Texkymuii KOHTPO.JIb
PeliTHHrORasl oOlleHKA 3HAHWI CTYJeHTa (B CJIy4asiX, NMpeAYCMOTPeHHbLIX HOPMATHBHLIMH
akrtamu CK®DY).

Cpoxu KomigectBo
Ne i/ Bupg nesaremsHOCTH CTYIEHTOB
BEIITOJTHEHHS OayLIoB
7 cemecTp
1 [TpakTnueckas padora Ne 1-3 7 30
2 [TpakTnueckas padbora Noe 6-9 14 25
HMroro 3a 7 cemecrp: 35

MaxkcumansHO BO3MOKHBIN 0aru1 3a BECh TEKYIIAN KOHTPOJL YCTAHABINBAETCA PaBHEIM 35. Tekymiee

KOHTPOJLHOE MEPONPUATUE CUUTACTCA CHAHHBIM, €CIM CTYAEHT HOJY4YWUI 3a Hero He meHee 60% ot
YCTAHOBJIEHHOTO I ATOTO KOHTPOIA MAKCUMANbHOTO Oammna. PelTuHroBRINT Oami, BBEICTABIAEMEBIM

CTYIEHTY 3a TEKYIIEE€ KOHTPOJBHOE MEPOIPHUATHE, CAAHHOE CTYAEHTOM B YCTAHOBJIEHHBIE TPA(PHKOM

KOHTPOJIBHBIX MEPOTIPUATHH CPOKH, OMPENEIAETCA CIEAYIONIAM 00pa3om:
Ypoeensv gvinonnenus Koumponvnozo | Peamunzoeviii 0ann (6 % om MakcumMaibHo2o
3a0anun danna 3a KOHMpPOAbHOE 3a0aniie)
Omauunbiu 100
Xopoutuu 80
Voosremeopumenvnuiii 60
HeyooagremeopumenvHulil 0

PeurnHroBas oneHka 3HaHnui ctyaeHToB 30 He mpenyCcMOTpeHa.

ITpoMe:xyTOouHasi aTTeCTAIIAS

[Tpomexyrounas arrecrauua B popme 3a4era

[Tponenypa 3auera (3auera C OLIEHKOM) KaK OTAEILHOE KOHTPOIBHOE MEPONPHUATHE HE MPOBOAUTCH,
OIICHUBAHNE 3HAHUH 00y4aromIerocs MpOUCXOOUT IO PE3yJIbTATaM TEKYIIETO KOHTPOIIA.

3auer BBICTABIETCA MO pe3yabTaTaM padOTH B CEMECTpPE, MPH COAaue BCEX KOHTPOJBHEIX TOYEK,
OPEIYCMOTPEHHBIX TEKYIIAM KOHTPOJEM YyCrmeBaeMoCTH. Ecmi mo wroram cemectpa o0ydaromimucs
umeeT oT 33 mo 60 OamwioB, eMy CTABUTCS OTMETKA «3adreHo». O0yuaromemMycs, UMEIONIEMY IO UTOTaM
cemecTtpa MeHee 33 O0a/UTOB, CTABUTCS OTMETKA «HE 3a4TEHO».

KonmgectBo 0amioB 3a 3a4eT (Saau) IPU PA3TIMYHBIX PEUTUHTOBBIX Oamiax

N0 JUCIUILJIMHE [0 Pe3yIbTaTaM padOTEI B CEMECTPE
PeliTuHTOBBIH 0aJ1]1 MO JUCIHHILIHHE KoanuecTBo 6a/1J10B 34 3a4eT (S:a4)
0 pe3yJibTaTaM padoThl B ceMecTpe (Keey)

S0<R:.<60 40
39<R...< 50 35
33<R.c<39 27

Reen< 33 0

NOKYMEHT NOAMNWCAH

3NEKTPOHHOW MOANUCHIO
Ceprucmkar:  2cniViepomEsieCRHR PeROMETALIHH 110 H3VYEHHIO TeOPEeTHYECKOr0 MaTepHaia

B”E*E‘E”E”Hpﬁﬁq’ﬁfﬁﬁmif”a WDEHRHH{,HHﬁ CTYAEHT [OJKE€H IPUHUMATE BO BHUMAHHUE CIEAYIONINE

[MOJIOKCHMA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jlucuurnmmza (MOIyJb) MOCTPOEHA MO TEMATHUECKOMY IPHHIIMITY, Ka)KJas TeMa HPEACTABIAET
co00M MOrMYECKH 3aBEPIIEHHBIN PA3IElL.

JIeKumoHHBIM MaTepuan HNOCBAMIEH PACCMOTPEHUIO KIIOYEBBIX, 0A30BBIX MOJIOKEHUH KYPCOB M
Pa3BACHEHUIO YUEOHBIX 3a0aHUI, BEIHOCUMBIX HA CAMOCTOATEIbHYIO pA0OTY CTYIEHTOB.

[TpakTyeckue 3aHATHA OPOBOIATCA C LEIBIO 3AKPEIUICHWA YCBOCHHOM HWH()OpMAILNH,
NPUOOPETEHN HABBIKOB €€ NPHUMEHEHUSA IMPH PEIIEHWHM IPAKTHYECKMX 334744 B COOTBETCTBYIONIEH
IpPEIMETHON 00IacTH.

CamocroaTrenpHas pabora  CTyYIEHTOB  HAIPAaBIE€HA HA  CAMOCTOATEIIBHOE  M3Y4YEHHE
OOMOJIHUTENBHOIO Mare€puana, ITOATOTOBKY K IPAKTHYECKAM W JIA0OPATOPHBIM 3aHATHAM, d TaKKeE
BBEIMOJTHEHUA BCEX BUIOB CAMOCTOATENBHON PAOOTEL.

JIng ycnemnHoro OCBOEHMSA AMCHMILIAHEI, HEOOXOOMMO BBEIMTOJHUTH BCE BUABI CAMOCTOSTEILHOM
padOTHI, UCITOIB3 YA PEKOMEHIYEMBIE HCTOUHUKNA UH()OPMALINH.

Bonpocwl ons cobecedoganu:
ba3oBblii YpOBEHB

Tema 1. O0mue cBeJeHHSI 0 MeXaHHYeCKOM OOOpPYIOBAHHH. Y HHBepCAIbHbLIH IPHBO,
oDopy/aoBaHMe [I/IS HApPe3KH.

l. Tunmer snexkTponpuBOAOB, NMPUMEHSIEMBIE B OOOPYOOBAHUNA HOPEANPUATHN OONIECTBEHHOTO
MU TAHWU .

2. O0nnie cBegeHMs O OETANAX MAIIWMH M MAaTEPHATAX, TPUMEHAEMBIX B MAILIMHO CTPOEHHH.

3. Kimaccnukanusa gerainer MamuH.

4. MammHEl 1 MEXaHWU3MEL: ITOHATHA, UX OTJITHYHL.

5. Mamuuer nng Hape3ku xaeda: TUNBL, OCOOEHHOCTH YCTPOMCTBA OCHOBHEBIX Y3JIOB, XAPAKTEP
OBIDKEHUS pabOuMx WHCTPYMEHTOB W MOJAONIMX MEXaHW3MOB, MIPUHIUO JEHCTBUS, HpPAaBUIA
HKCIUTyaTalluu, PETYJIMPOBAHUE TOINIMHBI HAPE3KH, TEXHUKA 0€30MaCHOCTH.

6. YcrpoiicTtBa, o0ecnegnBarone 0€30macHOCTs padOTE MAIINH.

7. MammHel [ Hape3ku TACTPOHOMMUYECKHX TOBAPOB: THUMBL, OCOOEHHOCTH YCTPOMCTBA
OCHOBHBIX Y3JI0B, XapakTep ABUKEHHUA pAdOUMX MHCTPYMEHTOB M IMOJAIONINX MEXAHU3MOB, HPUHIUIT
OEUCTBYA, MIPABUIIA SKCIIIyaTAI[UH, PETYIUPOBAHUE TOMINHEI HAPE3KU, TEXHUKA 0€30MacHOCTH.

8. Kimaccuukanmsa Mexannaeckoro 000pyI0BaHus 10 Pa3IMIHBIM ITPU3HAKAM.

9. OnmacHel€ 30HBI MANIMH U MEXAHU3MOB; CIIOCOOBI 3amIUTHl U COOMIONEHUA MPABUI TEXHUKH
0e3011acHOCTH.

10. YHuBepcanbHbelE DPUBOAE! (YHUBEpPCAIRHAA KyXOHHAA MAlIWHA), UX HA3HAYCHWE, THIIHL,
KOMITJIEKTHOCTE, ITPaBMJIa COOPKH, SKCITYyaTAIMN U TEXHUKU 0€30MacHOCTH.

Tema 2. Mamuusl 1J19 00padoTKH 0BOLIEH, MSICA ¥ PbIOBI

1. MamuHel qyid OUMCTKH CBIPBIX OBOIIEH, M3MEIBYEHUS U HAPE3KU CBIPBIX M BAPEHBIX OBOIIEH:
HA3HAYECHUE, TUIIBI, OPUHIAN ACHCTBUA, 0COOEHHOCTH yCTPOMCTBA; HNpaBWiId- COOPKM, SKCIUTyaTAlUH U
TEXHUKH 0e30ITacCHOCTH.

2. Ilporupounsie Mammnuel: HA3HAYEHWE, TUMLI, OPUHIWO JOEHCTBUA, IpaBunaa CcOOpKH,
YKCIUTYaTAllM U TEXHUKH 0€30MaCHOCTH.

3. YcrpoucTBa s OTKUMA COKOB: THITBL, YCTPOHCTBO, HCHOJIBL30BAHUE.

4. MamwmHe! 111 U3MENbUEHU MACA U PEIOBI, OYUCTKH PBIOEL.

5. Mammns! nid peIxjieHus mAaca, (POPMOBKH KOTIET U OUTOUKOB.

Tema 3. MaminHbl KOHAUTEPCKOI'0 H MYYHOI' 0 1[eXa

1. Mexanmzanus TEXHOMOTMYECKUX MPOIECCOB KOHAUTEPCKOTO 1IEXA.

2. Mexanmzanus TEXHOTOTHUECKUX OPOIECCOB MyYHOTO 1IE€XA.

3. Kimaccnukanusa MammH KOHIUTEPCKOTO 1EXA.

4. Knaccudukanus MaliyH MyJHOTO 11€XA.

NOKYMEHT NOANWACAH

5. MaumBarassb A pOCeTBAHIS MYKH.

s, N S DRCKSH rccra

7. CTPOMCTBO, MPHHIMO OEUCTBUA, OCOOEHHOCTH JKCIUTyATAllUA, MIPAaBUId TEXHUKHU

De30macHOCTH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tema 4. IlogneMHO-TpAHCIOPTHOE 000pPYIOBRAHHE, MOCYIOMOEYHBbI¢ MAIIHHLI H TOProBoe
obopyaoBaHMe

1. Knaccudukanmsa moapEMHO-TPAHCIIOPTHOTO 000PYAOBAHUSA MO BUAY MCHOIB3YEMOU SHEPTHUH,
(yHKIMOHAIEHOMY HA3HAYEHUIO, CTENEHN HOJBHKHOCTH IT0 IIPUHIMITY JEHUCTBHUAL.

2. XapakTepucTuka OCHOBHEIX THIOB HOOBEMHO-TPAHCIIOPTHOrO 00OpynOBaHMsA, MPABHIA HX
Oe30macHOM HKCILTyaTaIHH.

3. ITocynomoeuHsle MamMHEBL: HA3HAYEHUE, KITACCH(IUKALINA, XAPAKTEPUCTUKA TEXHOJIOTHIECKOT O
IPONECCA MAIIIMHHOTO MBIThS, CTAAUHA 00pabOTKH, TEMITEPATYPHBIN PEKUM.

4. IlocymomoeuHBIE MANIMHEI, YHUBEPCAIBHBIE MEPUOANYECKOTO M HEMPEPBIBHOTO IEHCTBU,
MAMIMHEL 111 MOUKH (PYHKIIMOHATBEHEIX E€MKOCTEH, KOHTEHHEPOB, CTEIUIAKEH, CIEIIOTHOCOB: THITHL,
HA3HAYEHUE, OCOOEHHOCTHM YCTPOMCTBA OCHOBHEIX V3JI0B, MPABUIA OKCILUIYATAIMM W TEXHUKU
0e30macHOCTH.

5. Kimaccnukanus BECOM3MEPUTEIILHOTO 000PYI0BAHUA MO PA3IUYHEIM MPHU3HAKAM.

6. O0mue npuHIUNE! YCTPOUCTBA U MHACKCAMA TOPrOBEIX BECOB.

7. llopamoxk TDOBEPKHM BECOM3MEPUTEIBHOTO OOOPYyZOBAaHUA: CIOCOOBI  ITOATBEPKICHUA
COOTBETCTBHA.

8. Kpurepun BeIOOpa BECOB A1 PA3TUYHBIX THUIIOB MPEITPUATHH.

9. Becel mexanunueckue: BUABI, YCTPOWCTBO, IMPUHIMAIT OEUCTBHA, NMPABWJIA SKCIUIyaTAlMU M
TEXHUKU 0€30MaCHOCTHU.

10. DnekTpOHHEBIE BECH: HA3HAUEHUE, TUMOEL, OCOOEHHOCTH, NPUHUMII JAEHCTBHA, IIPABUIA
SKCIUTyaTallid ¥ TEXHUKH 0€30MacHOCTH.

11. KoHTpOIBEHO-KACCOBRIE MANIMHEL: MOHATHE, HA3HAYEHUE, KJIACCH(PUKALIA.

12. XapakrepucTuka OCHOBHBIX ONEPANMH BBIMOJIHAEMBIX KOHTPOIBHO-KACCOBEIMHA MAIIIUHAMH.

13. D1eKTpOHHEBIE KOHTPOJIBEHO-KACCOBEIE MAILIMHEL.

Tema 5. O0mue cReleHH 0 TeNJIOBOM 00OPY/I0BAHHH.

1. Knaccnukanusa TemIoreHEpupPyrNIUX yCTPOUCTB.

2. YcrpoucrBa s npeoOpa3oBaHUS NIEKTPUUECKOM SHEPrUM B TEIUIOBYIO (JIEKTPHUECKHE
HAr PEBATENBHBIE 3JIEMEHTHI ): TUIIBI, YCTPOUCTBO, TOCTOMHCTBA U HENOCTATKH.

3. PerynupoBanne MONIHOCTH 3JIEKTPUUECKUX HATPEBATEIBHEIX 3JIEMEHTOB.

4. Ucnons3oBanue saekTporexHnueckux npudopos (TIIKIT) ans perymipoBanus MOTIHOCTH.

5. AnpTepHAaTUBHEIE UCTOYHUKH TEIJIA.

6. Kimaccu(ukamnusa termwioBoro 000pynoBaHusa MO TEXHOJOTHUUECKOMY HA3HAUYEHHUIO, UCTOUHUKAM

TEI1a, CTPYKType pabouero mukia, cnocody oborpesa, cremenm aBromaru3annu. OOmme cBeneHus o
MOAYJIEHOM 000 PYIOBAHWUH U TACTPOEMKOCTSIX.

7. TpeboBanms, MpeabABIAEMEIE K TEILUIOBEIM AMIAPATAM.

8. HazHaueHune OCHOBHBIX 4aCTEM TEIIOBBIX AMMApPATOB.

9. ITprOOpEI KOHTPOJIA M YIPABIECHUSA SJIEKTPOTEILUIOBEIMU AMITAPATAMU.

10. OnacHeie (paKTOPEI OPU SKCIIYATALUHN TEIIOBOTO 000PYyI0BAHUA, CLIOCOOEI 3ANTUTHL.

Tema 6. BapouHoe, :xapouHoe U IeKapcKoe 000py10BaHHE

. Bugsl m HazHaueHWEe BAPOYHBIX AMMAPATOB, OCHOBHEBEIE TEXHOJIOTHUYECKHE TpeOOBaHUI,
MPEABABIAEMBIE UX KOHCTPYKIUH.

2. IlumieBapodHEIE KOTJBI: HA3HAYEHWE, TUIILI, MPUHIHUIHAILHAA CXEMa YCTPOMCTBA, MPHUHIIUIT
oborpesa BApOYHOTO COCYyaa, PEAKUMEL pa0OTEL, MPaBWIIA HKCILTyaTallud U TEXHUKH 0€30MacHOCTH.

3. YcrpoucTrBa SJEKTPpHUECKHUE BapodHele (Y OB): HasHauenue, 0COOEHHOCTH YCTPOWUCTBA H
YKCIUTYATaluK, 001aCTh MPHUMEHEHHUA.

4. O0mme crenennsa 00 aBTOKJIABAX U BAKYYM-AIMaparax.

HKCIUTYaTaluH.

5. IlapoBapounsie anmaparel: HA3HAYEHHE, TUIEL, OCOOEHHOCTH YCTPOMCTBA OCHOBHBIX Y3JI0B,

Y
MPUHLIMIT paﬁm%&ymaunﬂ 1 TEXHUKN 0€30MaCHOCTH.

Ceprvdnc. ATTTAPSEBATIASE AOPTIAGHHGPIBPUT OTOBIECHIA KO (e 1 gas.
Praaenewy ARG CTPOHCTES, fiPifiiun  neifcTBua, MpaBuaa SKCIUTyaTaluM M TEXHUKM OE30TACHOCTH.
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8. DIEKTPOCKOBOPOAEI, (PPUTIOPHULIBI: THUITBI, HA3HAUEHUE, OCOOEHHOCTH YCTPOMCTBA, MPUHIIUAI
OEHUCTBUSA, MPUOOPEI aBTOMATHUYECKOTO PEryJIMPOBAHMA TEIUIOBOTO PEKUMA, IPABUJIA SKCILIYyATAUIWU U
TEXHUKA 0€30macHOCTH.

9. Kapounele ¥ nNeKkapHBIE MKA(BE: THUMNBI, HAa3HAYEHUE, OCOOEHHOCTH YCTPOMCTBA, IPHUHIIMIT
OEUCTBUA, NPUOOPEI aBTOMATHYECKOr0 PETYJIHPOBAHUA TEIUIOBOIO PEKUMA, IIPABUIIA JKCILIYATALUH U
TEXHUKa, 0e30mMaCHOCTH.

10. Ammaparer ¢ MK-o0orpeBoM - rpuman, TOCTEPBI, POCTEPHl W INANIIBIYHBIE IMEYU: THIIHI,
HAa3HAYEHHE, 0COOEHHOCTH YCTPOHCTBA, MPUHIIUI AEUCTBUA, MPUOOPEI ABTOMATUYECKOTO PETYIMPOBAHUS
TEILUIOBOTO PEXNUMA, MPABUIIA SKCILTyaTallud U TEXHUKA O€30MacHOCTH.

Tema 7. MHOropyHKIHOHA/ILHOE TEILJIOBOE 000pYI0BaAHHE.

1. MukpoBOMHOBEIE MEYHU: MHOTO(PYHKIIMOHATBHOE HA3HAUEHUE, TUMHI, YCTPOHMCTBO OCHOBHBIX
y3JIOB, IPUHIHIT pa0OTEL, MPABHIIA SKCILTyaTAIMA U TEXHUKH 0€30IMacHOCTH.

2. ITapokonBekromarsl (KOMOM-IIKA(BI): HA3HAYEHHUE, YCTPOHMCTBO, MPOTPAMMEI («TOpAUNH
BO3IYX», «IIap», «KOMOMHMPOBAHHBIA IAP»), MPUHIMII IEUCTBUA, MPABUIA SKCIUIYATAUMUA U TEXHUKU
Oe30macHOCTH.

3. KOHBEKTOpEBI: HA3HAUEHWUE, YCTPOHCTBO, MNPUHIMAIN AEUCTBUA, NMPABUIA HKCILUTyaTAIUU U
TEXHUKHU 0€30MaCHOCTH.

Tema 8. Obopynoranue YyHHBepcaibHOe, BOJOrpeiiHOe H IJIS pa3 a4y MAIIH.

l. Ilmater snekTpuueckue: kiacCU(pUKAIMA, HA3HAUYEHUE, OCOOEHHOCTH YCTPOUCTBA OCHOBHEIX
y3JI0B, IPUHIHUI padOTEL, MPABUIIA AKCILTyaTAIMA U TEXHUKHU 0€30MacHOCTH.

2. [ImTel SIEeKTPUYECKUE C PETYIMPYEMOU MTOBEPXHOCTHIO 000TPERA.

3. ABTOMATHYECKHE OJIEKTPOKUOATHUILHUKW: HA3HAUYEHWUE, THUIBI, OCOOEHHOCTH YCTPOMCTBA
OCHOBHBIX Y3JIOB, PUHIMI Pa00OTEI, MPABMIIA SKCIUTyaTAllMH U TEXHUKHU 0€30IMaCHOCTH.

4. Anmaparel I DONOTPEBA M MOANEPKAHMA IHUIIM B TOPAYEM COCTOAHUM: KJIACCH(PUKAINA,
HA3HAYECHHUE.

5. MapmuTel Oia OEpBEIX M BTOPBEIX OMOA: TUMBI, HA3HAYEHWE, OCOOEHHOCTH YCTPOMCTBA
OCHOBHBIX Y3JIOB, PUHIMI Pa0OTEI, MPABMIIA SKCIUTyaTAIIMA U TEXHUKHU 0€30IMaCHOCTH.

Tema 9. O0mme cBeleHHs 0 X0I0AWILHOM 000pY/I0BAHHH.

1. XonoguneHo€e 000PYyIOBAHNE: HA3HAUCHUE, HAIPABICHUS COBEPILICHCTBOBAHUSA OCHANIEHHOCTH
OpeanpUATHN 00NIECTBEHHOTO MTUTAHM .

2. Knaccu(ukamus cnoco00B OXIaKIEHUA, X XaPAKTEPHUCTHKA.

3. XOJOOWIBHBIE ATEHTHI: MOHATHE, HA3HAYEHWE, WUX BUIOBI, CBOMCTBA, 00IACTH HPUMEHEHMS,
BJINSHUE HA OKPYKAIONIYIO CPENY.

4. X0n0IUJIBHBIE MALLIMHEL TTOHATHE U HA3HAYEHUE.

5. Knaccudukanmsa X0m0AMIEHOTO 000pyZOBAHUA IO HA3HAYEHWIO, TEMIIEPATYPHOMY PEKHUMY,
XapakTepy MABWKEHHSA BO3QyXd B OXJAKIAEMOM OOBEME, CTENEHM TEPMETHYHOCTH XOIOAWIHHOTO
arperara, pacroJI0KEHHIO XO0JIOTMIBHOT O arperara Wil MallvHEL.

6. CranuoHapHBIE OXIAXKIAEMBIE OOBEKTBI, KAMEPEl OXJIAKIACMEBIE COOPHO-IIATOBEBIE: 00mIAsn
XApaKTepPUCTUKA, TUMEL, HA3HAYEHUE, OCOOEHHOCTHM YCTPOMCTBA OCHOBHEIX Y3J0B; IPAaBHIIA
SKCIUTyaTallid ¥ TEXHUKH 0€30MacHOCTH.

7. llka(ger XOMOOUJIBHEIE, MPWIABKA OXJIAKIAEMBIE, BUTPHUHBI, CTOMKW-BUTPUHBI, MPUIABKU-
BUTPHHBI, JIb0T €HEPATOPEL; 000PYyI0BAHNE A OXJIAKICHHUA KUIOKOCTEH, (DPU3EPEI: HA3HAUCHUE, THITHI,
00mas XxapakTepucTHKa, 0COOEHHOCTH YCTPOMCTBA OCHOBHEIX Y3JIOB, TPABMJIA DKCILIYATAIMN U TEXHUKHU
Oe30macHOCTH.

IloBbIlIeHHBIN YPOBEHB
Tema 1. O0mme cBelleHHSI 0 MeXaHHYECKOM OOOpPYIOBAHHH. YHHBepcaJbHbLIH NPHBO,
o0opyxoBaHHe [JIfl HAPEe3KH

H L L
1. prgﬁ%ﬁﬁ%ﬁﬁ%ﬂm U IIOCIEACTBUA IEUCTBUHU TOKOB IIEPETPY3KH U TOKOB KOPOTKOTO

TAMBIRGHIAC0000043E9ABEBI52205E 7BA500060000043E
sranenety - ARRAFATE SR Y WX Tuner, yerpoiictro u mpunIMn geiicTBus.

3. CtpykTypa MamuvH U MEXAHU3MOB.
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4. OCHOBHEI€ y3JII COBPEMEHHOM TEXHOJIOTUUECKOW MAIIWHEL, X HA3HAUCHHUE.

5. IIpenmymiecTBa U HEAOCTATKH UCITOIB30BAHUS YHUBEPCAIBHBIX IPUBOJ0B PA3IMIHBIX TUIIOB.

Tema 2. Mamuusl 1J19 00padoTKH 0BOLIEH, MSICA ¥ PbIOBI

1. Mexanu3mel K yHUBEPCATLHOMY NMPUBOAY (IJIA PBIXJIECHHA MACA, HAPE3KU Ha Oe(crporaHos,
W3MENBUCHNS CYXApeu U Iepua): YCTPOUCTBO, NPUHINIT ACHUCTBUA, NPABUIA U BUALI COOpKH, IMpaBUIIA
SKCIUTyaTallid ¥ TEXHUKH 0€30MacHOCTH.

2. Hegocrarku COBpEMEHHBIX MAMIMH 11 00padOTKM OBOMIEH, MACA U PHIOHL.

Tema 3. MamuHbI KOHAHTEPCKOI0 H MYYHOI 0 I[eXa

1. Mammuse! a1 B30MBaHUA KOHIUTEPCKUX CMECEH.

2. MammHer 1 MEXaHW3MEI CIIEIIUATEHOTO HA3HAYEHUA.

3. Hemocrarku COBpEMEHHBIX MAMIMH KOHIANTEPCKOTO U MyTHOTO 1I€XA.

Tema 4. IlonbeMHO-TpaHCIOPTHOE 000pYIOBaHHE, MOCYIOMOEYHbIE MAIIHHLI H TOProBoe
obopypoBaHHe

1. JIn@te1: yCTpOMCTBO, MPUHLMIT IECUCTBUA, TPaBUiIa 0€30macHOU pabOTEL.

2. Moromue cpencrsa aas MEITES MTOCYIbI, TPEOOBAHUA.

3. Merponornueckne U 3K CIUTYyATAllMOHHBIE TPEOOBAHN A, TPETBABIIEMBIE K BECAM.

4. I'ocymapCTBEHHBIN PEECTP KOHTPOIBHO-KACCOBBIX MAIIUH.

5. Kpurepun Be100pa TMIIOB MAIINH, OPraHu3aiis TEXHUIECKOTO 00CTyKUBAHNUA.

Tema 5. O0mHe cBeleHHSI 0 TEILIOBOM 000py/10BaHHH

1. OCHOBHEIE BUIBI SHEPTOHOCUTENEH, 00JIACTE UX TPUMEHEHUS.

2. CnocoOwI Iepenauu Temna U UX XapakTePUCTHUKA.

3. IlonsaTHA O TEIUIOHOCUTEIAX.

4. Tunsel TEMMO0OMEHHNKOB, KJIACCH(PUKATIUSL.

5. Tennon3oammnonHEIE MATEPUAIIBL, UCITOIBE3YEMEIE B TEIIIOBOM 000PY10BAHNH, UX CBOMCTBA.

Tema 6. BapouHoe, :xapo4yHoe U IeKAPCKOe 000pyI0BaHHE

1. KOHTpOMBEHO-M3MEpPUTENBbHAS W MPENOXPAHUTENbHAA apMaTypa MUIEBAPOYHBIX KOTJIOB:
HA3HAYEHHE, 00N1ad XapakTEPUCTHKA; SJIEKTPHYECKAA CXEMA YIIPABIICHUS.

2. [lopAanok BeneHMA TEXHUYECKOU TOKYMEHTAIMU 110 0OCIYKUBAHUIO MOIBEMHO-TPAHCIIOPTHOTO
000pyIOBaHYA.

3. Ammaparel O Kapku COCHCOK M JPYro€ HACTOJBHOE KapodHOE€ O00OpPYyIOBAHUE: THIIHL,
HAa3HAYEHHUE, 0COOEHHOCTH YCTPOMCTBA, MPUHLIMI AEUCTBUS, MPUOOPEI ABTOMATUYECKOTO PETyIUPOBAHUS
TEIUIOBOTO PEXUMA, IPABUIIA SKCIUTyaTAllUA U TEXHUKA O€30IMacHOCTH.

4. JKapounsie anmaparbl HENPEPBEIBHOTO AEHUCTBUA: ABTOMAT AJA; MPUTOTOBICHUS U KAPKU
MOHYUKOB, ABTOMAT [AJiA IPUTOTOBIECHUA M JKAPKU MHPOIKKOB C HAYMHKOW, KAPOBHU M7 BEIIEUKH
OMMHYMKOBOM JIEHTEHI, AMAPAT /sl HPUTOTOBICHUSA OMMHUNKOB ¢ HAYMHK OM.

5. OOmias xapakTepucTuka, OCOOEHHOCTHM  yCTPOMCTBA; MPUOOPEI  ABTOMATUYECKOTO
PEryIMPOBAHUA, TEXHUKA 0€30MACHOCTH MPH AKCILIyaTAI[UN AIlIapaToB HEMPEPEIBHOTO AEHCTBUA.

Tema 7. MHOroyHKIHOHAILHOE TEILIOBOE 000pyI0BaAHHE

1. MuoroyHKnmOHanEHAA KyXOHHAs CTAaHIWA: BUABLI, HA3HAUEHUE, YCTPOUCTBO, MPHHIIAI
OEUCTBUA, IPABUIIA AKCIIIYATAI[MM U TEXHUKN 0€30MaCHOCTH.

2. Muoro¢gynkunonansueie CBY ammaparer: BUabl, Ha3HAYEHUE, YCTPOUCTBO, TPUHIIUIT TEHCTBUS,
MpaBWiIa SKCILUTyaTaluyu U TEXHUKHW 0€30ITacHOCTH.

Tema 8. O0opynoranue YHHBepcaibHOe, BOJOrpeHOe H LIS pa3ia4yy MAIIH.

1. OcobeHHOCTH YCTPOMCTBA HATPEBATEIBHOTO SJIEMEHTA U KAPOYHOM IMOBEPXHOCTH, CHOCOOEI
PEryIMPOBAHNASA MOTITHOCTH.

2. [IpaBuna skcnnyaranuu (0COOEHHOCTH yX04 34 JKaPOIHOM IMTOBEPXHOCTHIO IUINT).

3. ABTOMarn4eCcKA KOHTPOIb YPOBHA 3AMOTHEHU KUITATHJIEHHKA.

4. Tepmocrarel, TEIUIOBBIE MKA(PBI W CTOMKHU: THUIIBL, HA3HAYEHUE, OCOOEHHOCTH YCTPOMCTBA
OCHOBHBIX mﬂgﬂxﬁﬁﬁﬁ&% Fp1, TIPABIJIA SKCIUTYATAIMH U TEXHUKHU O€30IacHOCTH.

Cepruchukl e MANOO SRR CEEATAN OOXOI6/1HILHOM 000pY10BAHHH
Branenen] - ORI SN M TEM B dinoe n MCKYCCTBEHHOE, Oe3MAalmmMHHOE W MANIMHHOE: WX CYIIHOCTD,

HpEHB{}rﬂ_IECTBH H HEOJOCTATKH pﬂ?-HI:IK BHIOB H THIIOB.
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2. CynmHOCTE APYrHUX CHOOCOOOB OXJIAKICHUA (TEPMOSIEKTPHUUECKOTO, PACHIMPEHUA CHKATBIX
rasos).

3. ITonsaTne 00 yCTPONCTBE M MPUHIUIIE PAOOTHI XJIATOHOBOW KOMITPECCMOHHOW MAIIIWHEIL.

4. Knaccu(pukanysa XOJIOAWIBHBIX MAIIMH U arperaroB I0 BUAY XJIaJ0HA, TEMIIEPATYPE KUMIEHHA
XJag0Ha, XOJOOONPOU3BOAUTEILHOCTH, CHOCO0Y OXIaKICHUA, TUIY KOMIIPECCOpa M KOHAECHCATOpa,
CTEMEHNU aBTOMATH3AIMHI M ATPETATUPOBAHMA.

5. Kommpeccopsl, KOHIEHCATOPE U UCITAPUTENN XOJI0JUIIEHEIX MAIIMH: HA3HAYEHHUE, YCTPOHCTBO,
OPUHIAN JENCTBUAL

6. IIpnOOpEr aBTOMATHKH XOJI0JUIBHBIX MAIIHVH.

Kpurepuu olleHHBAHHS KOMIIeTCHIIHH NPH codeceTOBAHUH CO CTY/IEHTOM

OneHka «OTJIMYHO)» BBICTABJLAETCS CTYOEHTY, €CIM: JOEMOHCTpUPYET TiIyOOKue 3HaHUA
MPOrPAMMHOTO MATE€pHala;, HCYEPIBIBAIONIE, MNOCIEIOBATEIFHO, TPAMOTHO M JIOTHUECKH CTPOMHO
W3JIaraeT NPOTPAMMHBIN MAaTe€pUan, HE 3aTPydHsAACE C OTBETOM IIPU BHUAOU3MEHCHUM 3a1aHUA;
CAMOCTOSATENEHO 0000m@aer u wm3maraer marepuan, He OOmyckas oOmuOokK; CBOOOIHO ONMEpPUPYET
OCHOBHBIMH TE€OPETHIECKUMHI MOJIOKEHUAMHI MO MTPOOIEMATHKE M3IaraéMOTO MaTeprana.

OneHka «XOpOmIO» BBEICTABIIETCS CTYAEHTY, €CIW: JEMOHCTPUPYET OOCTATOUHBIE 3HAHUSA
MPOTrPAMMHOTO MATEpPHANA; TPAMOTHO U MO CYMIECTBY MU3JATd€T IIPOTPAMMHBIN MAaTE€pUal, HE TOIMYCKAET
CYILIECTBEHHBIX HETOUYHOCTEH ITPH OTBETE HA BOIIPOC; NPABUIEHO IPUMEHAET TEOPETHIECKUE MOJI0KEHUA
OpU PENIEHUH CUTYAllMOHHBEIX 3a7a4; CAMOCTOATEIBHO 0000miaer u m3naraer marepuan, HE OOMyCKas
CYILIECTBEHHBIX OMIMOOK.

OneHka  «yJOBIETBOPUTENBHO»  BBEICTABIAECTCA  CTYOEHTY, €CIIM: H3JIardeT  OCHOBHOU
MPOTPaMMHBIM MATEPUAJT, HO HE 3HAET OTAEHBHBIX JETANEH; JOMYCKAET HETOYHOCTH, HEKOPPEKTHBIE
(hOpPMYIMPOBKY, HAPYIIAET MMOCIENOBATENLHOCTE B M3JIOKEHUH IMPOrPAMMHOIO MATEPHUAIA; UCIIBITEIBAET
TPYOHOCTH IIPU PENIEHUN CUTYAIMOHHEBIX 3aa4.

OneHka «HEyTOBIETBOPUTEIBHO» BEICTABIAETCA CTYIEHTY, €CJIM: HE 3HAET 3HAUUTEIBHON 4aCTH
MPOTrPAMMHOTO MATEPUAIA; OOIMYCKAET IpyOble OMMOKH HNPH W3JI0KEHUU ITPOTPAMMHOIO Marepuana; C
OONBIIMMM 3aTPYIHEHUAMH PEIIAET CUTYAllMOHHEIE 3a/1a9H.

OneHka «3a4TEHO» BBICTABIACTCA CTYICHTY, €CJIM HPU COOECENOBAHMM CTYIEHT PACKPBIBAET
BOIIPOCEI IO TEMaM JHCHMUIUIAHBEI, XOpPOIIO OPHUEHTHUPYETCA: B TEPMHUHAX W ONPEOEICHUAX,
TEXHOJIOTHYECKUX ACIEKTax IMMPOU3BOACTBA MPOAYKIUM OOMIECTBEHHOTO MUTAHUA C MCMOJBE30BAHUEM
Pa3IUYHBIX BUAOB O00OpyIOBaHMWA, YMEET nOoaOUpare TpedyeMmble BHUABI TEXHOJIOTHYECKOTO
000pymOBaHUA, TPOU3BOANTE HEOOXOIUMBIE PACUETHI.

OneHKa «HE 3a4TEHO» BBICTABIACTCA CTYIECHTY, €CIHU HNPU COOECETOBAHMU CTYACHT AOMYCKAET
rpyOsie OmmOKM; HE OPHUEHTHUPYETCA: B TEPMHUHAX W ONPENEIIEHUAX, TEXHOIOTHMYECKUX ACIEKTax
MPOU3BOJACTBA IPOAYKIUM OOMIECTBEHHOTO MWUTAHMA C MCIOJB30BAHUEM  PA3JMUYHBIX BHUIOB
000pyIOBaHUA, HE YMEET MOAOMPATE TPEOyEeMBIE€ BUILI TEXHOIOTHUECKOTO 000pYI0BAHUS, TPOU3BOIUTE
HEO0OXOUMEIE PACYETHL.

MakcuManeHO BO3MOMKHEIM Oal 3a BECH TEKYIIMW KOHTPOIb YCTAHABIMBAETCA pPaBHBIM S35.
Tekymiee KOHTPONBEHOE MEPONPUATHE CUUTAECTCA CHOAHHBIM, €CIM CTYAEHT HOJYYMII 3a HETO HE MEHEe
60% OT yCTAHOBIEHHOTO [UIA 5STOTO KOHTPOJSA MakCUMaabHOro Oamna. Pedwrunrosert  Oai,
BBEICTABIIAAEMBIM  CTYAEHTY 34 TEKYyNIE€ KOHTPOIBHOE MEPONPUATHE, COAHHOE CTYAEHTOM B
yCTAHOBJIECHHEIE IPA(UKOM KOHTPOJILHBIX MEPONPUATHI CPOKH, ONPEAEIAETCS CICAVIOIMM 00pa3zom:

YpoBeHb BHINOJIHEHHU KOHTPOJIBHOTO 3aiadus | PedituHroBBIN Oamn (B % or MakcuMmalbHOTO Oalia
32 KOHTPOJILHOE 3aJIaHHE)
OTITHYHEIA 100
X OpOomH it 30
VY 10BJIETBOPHU TEJIBLHEIN 60
NEHTIGPBOPPFE I HLH LI 0

CEPTHdJMHpg%gﬁEﬁQ%%%%iE&%M% OIIEHOUHOTO MEPONPUATUSA BKJIIOYAET B CEOsA: BOMPOCH IJIf
[ﬁl’l@@@ﬁﬂﬂﬂmlpsa TateAHa AnekcaHgpoBHa

[Ipeqnaraemeie CTyIEHTY BOMMPOCH NO3BOILOT NpOBEpUTE kKommereHmu [1K-5, TTK-6.
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JIns MOATOTOBKM K JAHHOMY OIEHOYHOMY MepornpusTuio Heodxomammo 46,98 gacor (ODO) u
66,96 ugacos (3P0) camocToATENEHON PAOOTHI.

Jlng mpoBeneHus OaHHOTO OIEHOYHOrO Mepompuarus HeoOxomumo 5-10 muHyT, B TedeHHE
JAHHOTO BPEMEHU OyAeT MPOBOIUTHLCA Oecena co CTYIEHTOM B JUATOTOBOM PEKHUME.

Jlns MOArOTOBKM K JAHHOMY OLIEHOYHOMY MEPOMPUATHIO HEOOXOIMMO MOATOTOBUTH OTBETHI HA
BOMPOCH B MUCBMEHHOU (POopME.

[Ipu mpoBepke oTBeTa CTYAEHTA, OLIEHUBAIOTCA:

— 3HAHHUEC TCPMHHOJIOTHH KypCa JUCIHUITIHHEL,
— ACHOCTE, YHCTKOCTDL, IOTHYHOCTL, HAVHHOCTE H3JTOCHHA
— NPABHJILHOCTE OTBETOB HA 3d1dBACMBIC BOITPOCEHI.

5. MeToinueckHe YKa3aHUA (10 BHIAM padoT, mpeIycMOTpeHHbIX padoyed nporpaMMoii
JTHCHHILTHHBI)

5.1 Bua camMocTosITe/IbHOM pad0ThI: TOATOTOBKA K MPAKTUYECKUM 3AHATHSIM.

[TonroToBKa K MPAKTUYECKUM 3aHATHAM SABJAETCA OQHOH M3 BAKHEHIINX (POPM CaAMOCTOATEILHOH
padOTEl CTYHEeHTOB. llempio mMpakTHUECKHX 3aHATHH ABISETCA 3AKPENJICHUE 3HAHWM, MOJMYYEHHBIX HA
JEKIMOHHBIX 3aHATHAX U B XOI€ CAMOCTOATEIBEHOM Pa0OTBI, 4 TAKKE BEIPAOOTKA HABEIKOB PA0OTEHI C
yueOHOM M HAYYHOM JINTEPATYPOH.

[TonroToBKY K mpakTH4ecKkum padoTaM CAeIyeT HAYMHATL ¢ MOBTOPEHUA MATEpHUAIa JIEKIUH II0
COOTBETCTBYIONIEH TEME, a MOTOM IEPEXOAUTH K M3YUYEHUIO Marepuana y4eOHUKA, PYKOBOICTBYSACEH
[UTAHOM IPAKTUYECKOTO 3aHATHSA, JAHHOTO B METOAMUECKUX YKA3aHWUAX K MPAKTHUECKUM 3aHaTtuaM. [1o
3aBEPIICHUM HM3YYCHUA PEKOMEHIOBAHHOM JIATEPATYpPhI, CTYACHTHI MOTYT IMPOBEPUTH CBOMU 3HAHUA C
MOMOIIBI0 BOIIPOCOB 14 CAMOKOHTPOJIA, COACPKANIMXCA B KOHIE IDJIAHA KaKAOr0 3aHATHA II0
COOTBETCTBYIOMIEH TEME.

[ToaroToBKa K MPaKTHYECKUM 3aHATHAM CIOCOOCTBYET 3aKPEIUIEHHUIO U YTIIYOJIEHHUIO MOHUMAHUA
W3YUEHHOTO MaTe€pHand, a TAKKE MPUOOPETEHUIO HABBIKOB dAHANNW3da KOHKPETHEIX ITPOWU3BOJICTBEHHBIX
CUT yaI1il.

J1OTTyCK K MPaKTUYECKUM 3aHATUAM IIPOUCXOOUT NIPU HATUUMHU Y 0aKamaBpOB NEYATHOTO BAPUAHTA
OTUeTa. 3ammTa 0T4eTa NpoxXoauT B (popme mokiana OakaiaBpa MmO BBEITOJIHEHHOM padOTE U OTBETOB HA
BOITPOCHI ITPENOIABATEIIA.

MakcumaneHoe kommuecTBO OammoB  OakamaBp momydaer, ecmd 0(pOpMIIEHHE — OTYETa
COOTBETCTBYET VYCTAHOBJIECHHEIM TpeOOBaHMAM, a OTYET ITOJHOCTBI) PACKPBIBAET CYTh pPadOTEHL
OcHOBaHMEM I CHUKEHUEM OLI€HKHU SABJIAIOTCS:

- IPU 3a0IdTe MNPAKTHYECKOW paldOThl JOMYMIEHBI HETOYHOCTH WIW NPUMEHEHBl HEKOPPEKTHHIE
(OPMYIMPOBKH MATEPHAIIA;

- paboTa BEIMOJHEHA HE MOJMHOCTBIO, OOHAKO OOBEM BBIMOIHEHHOW YACTH TAKOB, YTO MO3BOJIAET
[MOJIYVUYHUTE IIPABHJIBHBIC PC3YJIBTATEI W BBIBOABI IM0 OCHOBHBIM, IMMPHWHIMIIHAJIBHO BdXHBIM 3dJaddaM
padoTHL.

Otuer MOKeET OBITH OTHPABIIEH HA TOPAOOTKY B CAEAYIONINX CIIYUAAX:

- o(popMIEHHE OTUETA HE OTBEUAET TPEOOBAHUAM HOPMOKOHTPOIIS;

- B paboTe nomymnieHsl OmmOKU (HE rpyOrI€) U HETOUHOCTH.

HUToroBslii NpOAYKT CAMOCTOATE/ILHONH padoThI: OTYET N0 NPAKTHIECKUM 3aHATHAM.

Cpeacrea ¥ TeXHOJIOTHH OHEHKH: OTYET (MUCEMEHHBIN).

Kpurepuu oneHKH padoTsl CTYAeHTA:

OneHka «0TJIHYHO0» BBICTABIIACTCA CTYACHTY, €CIIN:

- IEMOHCTpUPYET r11yO0OKHUE 3HAHUA MPOrPAMMHOIO MaTEepUana;

- UCYEPNBIBAIONIE, MOCAENOBATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO M3JIATAET MPOTPAMMHEIN
MAaTEPHUAIL, HE 3ATPYIHAACE C OTBETOM IPH BUIOM3MEHEHNH 3aaHU,

- camo CTQTEAETIR SBOBMAeT 1 n3naraeT MaTepuan, He NOMyCKas OmMO0K;

Ceprudmiar: CBODOIEO9ABOIIEPIPYEFE0000CHOBHEIMI = TEOPETUUECKUMH  ITOJIOKEHUAMHA MO  IPOOIEMATHKE
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- IEMOHCTPHUPYET JOCTATOUHBIE 3HAHUS MTPOTPAMMHOT0 MaTEPHANA;

- TPAaMOTHO W MO CYNIECTBY M3JAaraeT MPOTPAMMHBIN MAaT€pUal, HE MOIMYCKAET CYMIECTBEHHBIX
HETOUHOCTEH MPH OTBETE HA BOIPOC;

- CAMOCTOATEILHO 0000MIAET ¥ M3JIATAET MATEPHUAL, HE JOMYCKAA CYNMIECTBEHHBIX OMNOOK.
OrneHKa «yI0BJIeTBOPHTEILHO)» BEICTABIACTCA CTYACHTY, €CIIN:

- M3J1araeT OCHOBHOM MPOTPAMMHEIN MAaTEPHAI, HO HE 3HAET OTAEIbHBIX JETAJIEH;

- IOOMYyCKAeT HETOYHOCTH, HEKOPPEKTHBIE (POPMYJIMPOBKH, HAPYIIAET NOCAEAOBATENLHOCTL B
W3JI07KEHUH TTPOTPAMMHOT0 MATEPUAIA;
OneHka «HeyI0BJIeTBOPHTE/IbLHO» BEICTABIAECTCA CTYAEHTY, €CIIH:

- HE 3HAET 3HAYUTEIEHON JaCTH OPOTrPAMMHOTO MATEPHUAIIA;

- IOMYCKAET TpyObIe OMMOKH MTPU W3JI0KEHUU MPOTPAMMHOTO MaTepraa.
OneHka «3a4TeHO0» BBICTABIIAETCS CTYIEHTY, €CIAM CTYIEHT BBIMTOIHWUI BCE 3a0AaHUA HPAKTUUECKOTO
3aHATUS M COOCOOEH 1are OTBETHI HA KOHTPONBHEIE BOOPOCHI MO KakAOM KOHKPETHOM pabore;
oopmieHne OTUeTa OTBEYAET TPEOOBAHMAM METOANYECKUX YKA3aHWM; IIPU YCTHOM OTBETE HA BOMPOCHI
MPENOaABATEN S HE UCIIBLITEIBACT 3aTPYIHEHUH.

OrneHka «He 3a4TeHO0» BBICTABIACTCA CTYAEHTY, €CIM HE MPEOCTABICH MUCHMEHHBIN OTUET IO

MPOBENEHHEIM MPAKTUYECKUM 3aHATHAM WM o(opmneHue o@popmiIeHHe oTdera HE OTBEYaer
TpeOOBAHUAM METOTUYECKUX YKA3AHUM; UMEIOTCS rpyOBIe OMMOKH U HETOYHOCTH.

PexoMeHIyeMasi JIHTepaTypa H HHTEPHET-pecypehl

OcHoBHas IHTEpaTypa:

1. boukapera, H. A. ObopynoBanue npeanpuaruii 0ONIECTBEHHOTO MUTAHUA: yueOHoe mocooue /
H. A. boukapeBa. - Mockpa: Aut [Iu Ap Menua, 2020. - 434 c¢. -ISBN 978-5-4497-0507-5. - Tekcr:
SIEKTPOHHBIN  //  ODnekrpoHHOo-OmOmmoreunas  cucrema [PR BOOKS:  [canr]. - URL:
https://www.iprbookshop.ru/94722.html

2. Yabmun, b. B. Obopynosanue npegnpuatui 00niectBeHHOr0 nuranusa: yaeOHnuk / b.B. Habmun,
N.A. EBpoxkumos, U.1, Mexannueckoe obopynoBanue. — Mocksa; bepmun: DirectMEDIA, 2016. — 680 c.
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1. boros, M. K. ObopynoBanue npeanpuaTuil 00mecTBeHHoro nuranus: yaeduuk / M.M. botos,
B./l. Enxuna, B.Il. Kupmiunukos. - M.: Akagemus, 2013. - 416 c.

2. ObopynoBanue npeanpusaTuil ooniectseHHoro nuranua: B 3 4.: yaebnuk / B.Jl. Enxuna, M.H.
boros, Y. 1, Mexanuueckoe obopynoBanue. - 2-€ u3a., crep. - M.: Akanemus, 2012, - 416 c.

3. ObopynoBanue npeanpuATHN 00m1eCTBEHHOTO muTanuA: B 3 u.: yueOHuk / B.I1. Kupmiunukos,
M.U. borog, Y. 2, Tennosoe obopymoBanue. - 2-e¢ u3a., crep. - M.: Axagemus, 2012. - 496 c.

4. ObopynoBanue npeanpusaTuil oodmecrBeHHoro nuranua: B 3 4.: yueOnuk / T.JI. Konynaesa,
H.H. Aragonos, I'.H. /I3100a, Y. 3, Toprosoe obopynosanue. - 2-¢ u3n., crep. - M.: Axkagemus, 2012. -
304 c.

5. Morunsnsii, M. I1I. Toproeoe o060opynoranme npegnpuaTHil 00NECTBEHHOTO MUTAHMUA: yueOHOE
nocobue / M. II. Morunsnsni, T.B. Kanamnosa, A.FO. bamacansu; non penakiuein M.I1. Morunsusii. -
Canxkr-IlerepOypr: Tpounkwmii mocr, 2014. - 181 c. - ISBN 978-5-4377-0051-3. - Tekcr: 3neKTpOHHEIN //
DIIEKTPOHHO-0NOMOTEUHAS cUCTeMA IPR BOOKS: | cairr|. - URL:
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NHTepHeT-pecypcenl:
I. www.biblioclub.ru — «YnuBepcurerckas oubnmorexka oHnann», OOMIECTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTRIO «/upekTr—Menua».

2. Onexrponno—oubmoreunas cucrema [IPRbooks, OO0 «Ait [Tu Op Menuay.
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