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AKT COI'/TACOBAHMUA

Ha METOJIMYECKUE PEKOMEH MU IO BBHIMOJIHEHUIO MPAKTUYECKUX PabOT 1O
TeriorexHuke
JUTSI CTICTIHAIBHOCTH
22.02.03 JIuteitHOE MPOU3BOJICTBO YEPHBIX U LIBETHBIX METAILIIOB,
pa3paboTaHHOM MpernogaBaTesieM
IOxHO-Ypanbckoro rocy1apCTBEHHOT0 TEXHHYECKOTO KOJIJIE KA
bensuko E.C..
Mertoauyeckre  peKOMEHJAIMU IO  BBIMOJHEHUIO MPaKTHUYECKUX  paldoT
COCTaBIICHBI B  COOTBETCTBMM C  MporpaMmMor  y4eOHOW  JAMCIUIUIMHBI

«TermnoTexHuka.

Meroanueckre pPEKOMEHIAMM K MPAKTHYECKUM paboTaM HMMEIOT EIUHYI0
CTPYKTYpy: LieNid, OOIlME TMOJOXEHUs, XoJ padboThl, (opMy oTuera no padore,
CIIpaBOYHBIC JaHHbIE, JUTepaTypa. Temaruka paboT pazHooOpasHa. Tembl paboT
OTpe/eNICHbl, HMCXOAS W3 JIOTUKA W3YyYeHHUs AUCHHUILIUHBI «TerioTeXxHuKay u
HaIpaBJeHbl Ha YIIyOJIEHHE TEOPETHUECKUX 3HaHUN U (HOPMHUPOBAHHE YMEHUU
MIPOU3BOIUTH TEXHOJIOTHYECKUE PACUECTHI.

MeTtonuueckre peKOMEH AU 110 BBIMOTHEHUIO TMPAKTHIECKUX padboT
o JucHHIUIMHE «TerIoTeXHUKa» COOTBETCTBYIOT — IMpOrpaMme Y4eOHOM

AUCHUIUIMHBI 1 MOT'YT UCITIOJIB30BATHCA B O6p330BaTCHBHOM mponecce.

" KY3HEUHbIA

epceneB B.B., rnmaBubiii metannypr KTLI
(KoHcTpyKTOpCK yeckuid neHtp) OO0 «UT3-YPAJITPAK»




MNOACHUTEJIBHASA 3AIINCKA

Meroauyeckre pPEKOMEHJAIMU [0 BBIMOJHEHUIO MPAKTUYECKUX padoT Mo
muciuruinHe TermmoTexHuka MpeaHazHaYeHbl sl 00yYaroIIUXCS M0 CIeNUaIbHOCTH
22.02.03  JluTeliHOEe TPOM3BOJICTBO UEPHBIX M IIBETHBIX MeTauioB (0Oa3oBas
noArotoBka).  IIpakthueckue  3aHATUA  SBISIOTCS  BaXKHBIM  3JIEMEHTOM
MEXIUCIUIUIMHAPHOTO Kypca. B mpoliecce BBIMOTHEHUS NPAKTHYECKUX padoT
oOy4YaromKecss CHCTEMATH3UPYIOT M 3aKpEIUISIIOT TMOJYyYEHHBIE TEOPETHYECKUE
3HAHWsI, PA3BUBAIOT WHTEIUICKTYaJIbHbIE U TIPO(ecCHOHambHbIE YMEHU, (HOPMHUPYIOT
AJIEMEHTHI KOMITIETEHIIUN OyAyIIHUX CIEeUATIUCTOB.

Metoauyeckre peKOMEHJAlMKU TpeAHa3HAUYCHbl [IJI OpraHu3alUd BBHITIOJHEHUS
MPAKTUYECKUX padOT MO JUCHUIUIMHE TerIoTexXHuKa.

Jlns 3aKperuieHusT TEOPETUUECKUX 3HAHMM M MPUOOPETEHUsT HEOOXOIUMBIX
MIPAKTUYECKUX  YMEHUU IporpaMMor  AUCHMIUIMHBL  «TernoTexHuka»
MpeaycCMaTpUBaAIOTCS 3 TPAKTUYECKUX 3aHATUS (8 YacoB), HANpaBIICHHBIX Ha

(hOpMHUPOBAHUE 1eMEHMO8 CIe0YIOUUX KOMNEMEHYULL:

OK 1. [JonnMath CyIIHOCTh W COLHMAIBHYIO 3HAYMMOCTh CBOEH Oymyrieit
npodeccun, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 3. [IppyHrMaTh peuieHus B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTyaUUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBasiTh MOUCK M HCIMOJNb30BaHWE WH(pOpMAIMU, HEOOXOAUMOM
Ut 3QPEKTUBHOTO BBIMOIHEHUS MPO(ECCHOHATBHBIX 3314, MPOGECCHOHAITBHOTO U
JIMYHOCTHOT'O PA3BUTH.

OK 5. Ucnonw3oBaTh MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
poecCHOHANLHOM AESITEIEHOCTH.

OK 6. PabotaTh B KOJJIEKTHMBE M KOMaHzae, 3(PQGEKTUBHO 0OIIATHCS
C KOJIJIEraMH, pyKOBOACTBOM, MMOTPEOUTEIISIMHU.

OK 9. OpueHtupoBatbCsi B  YCIOBUAX  YacTOM  CMEHbBl  TE€XHOJOTUU

B IPO()ECCUOHATILHON JEATENBHOCTH.



[1K 1.1. BeiOupaTh uCX0qHbIE MaTepUAIbI IS POU3BOJICTBA OTJIUBOK.
[IK 1.2. AHanu3upoBaTh CBOWCTBA M CTPYKTYpbl METaUIOB U CIUJIaBOB
JUISL U3TOTOBJICHUS OTJIMBOK.

JLP1 Ortpaxarb pPOCCUHCKYIO TpPaXAAHCKYK) HJICHTUYHOCTb, IATPUOTHU3M,
YBaXEHUE K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Iiepe]] POInHOM, ropocTy 3a
CBOM KpaH, cBOK PonanHy, mpoumoe M HacTosiee MHOTOHAIMOHAJIbHOIO Hapoaa
Poccuu, yBaskeHHe rocyJapcTBEHHBIX CUMBOJIOB (rep0, (iar, ruMH);

JI.LP4 Ortpaxats c)OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha Juajore KyJdbTyp, a TakKe pa3IMuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

JI.LP9 OtpaxaTh TrOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha NPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILEHUE K
HENPEpPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHON MpodeccuoHalbHON U
OOIIIECTBEHHOU JEITEIIHHOCTH,

Onucanue KaxJ0W MpakTUYECKOHW paboThl CONEPKUT HOMEp, Ha3BaHUE U IIEJb
pabothl, ¢dopMHpyeMble B IMPOILIECCE BBIMOJIHEHUS PaOOThl 3HAHUS, YMEHUS H
AJIEMEHTHl KOMIETEHIIMH, TEOPETHUECKOe M3JI0KEHHEe HEOoOXOIUMOro MaTepualia
(mpu  HEOOXOAMMOCTH TPUMEPHI BBIMOTHEHUS 3aJaHWN), BapHaHTBl 3aJaHUMH,

OIMMCAaHUC aJITOpUTMa BBINTIOJTHCHMA.

BapI/IaHT 3aJaHus BBI6I/IpaeTC$I CTYACHTOM H3 Ta6J'II/II_[BI B COOTBCTCTBHHU C €TI0

MOPSJIKOBBIM HOMEPOM I10 KYpHAILy TEOPETUYECKOTO 00yUEeHHUSI.

JUist  mosiydeHusl  TOTIOJHUTENbHOW, Oonee moApoOHONW HHPOpMaLUHU IO
OCHOBHBIM BONpOCaM y4eOHOW JAMCLHUILIMHBI B KOHLIE METOJAMYECKUX PEKOMEHAalnl

IMPUBCACH IICPCUYCHDb I/IH(I)OpMaHI/IOHHLIX HNCTOYHHKOB.

OTueThl CTYJAEHTOB MO MPAaKTHUYECKUM pPadOTaM JOJLKHBI COJIEPkKaTh HOMED,
Ha3BaHUE W I11eJIb PaOOThI, BHITIOJIHCHHBIE 3aJaHUs W WX PE3YJIbTaThl, OTBETHl Ha

KOHTPOJIbHBIE BONPOCHI U BBIBOBI 110 MPOEIAHHON padoTe.

OrneHka OTIMYHO — CTAaBUTCS 33 MPABHJIBHO BBIMIOJHEHHYIO pabOTy ¢ BEPHBIMHU
OTBETaMH Ha BOIPOCHI 11O OTYETY.



OHCHK& XOpomo — CTaBUTCA 3a IIPAaBUJIBHO BBIIIOJIHCHHYIO pa60Ty 0e3 OTBETOB HA
BOIIPOCHI I10 OTYCTY.

OueHka yAOBIETBOPUTEIIBHO — CTaBUTCA 3a pabOTy € M HEKOTOPBIMH
HETOYHOCTSIMU U 0€3 OTBETOB Ha BOIIPOCHI 1O OTYETY.

OHCHKa HEYIOBJICTBOPUTCIIBHO CTAaBHUTCA B CJIyda€ OTCYTCTBHA OTUCTA 110 pa60Te.

TUTYNBHBIN JIUCT JOJXKEH OBITH O(POPMIIEH B COOTBETCTBHUH C MPUIIOKEHUEM 1.



INIEPEYEHD ITPAKTUYECKHUX PABOT

Ne TemblI HanmeHnoBaHue padoThl O6bem
(uac)
Tema 1.1. | Pacuer TemioTsl cropaHusi TOIJIMBA 2
Tema 1.2. | Pacuer 31€KTPpUUYECKOTO HArpeBaTes 2
Tema 1.3. | Pacuer cyMMapHOIo CONPOTUBIIEHUS U BBICOTHI JbIMOBOI 4

TpyOBI




ITPAKTUYECKAS PABOTA Nel

Tema: Pacuér TennoTsl cropaHus TOIIMBA
Lesab padoThI: HAYYUTHCSI PACCUUTHIBATH TEIJIOTY CTOPAHUS TOIUIMBA
3HAHMS (aKTyaJIu3aIus):
- TapaMeTpbl TEIUIOTHI CTOPaHUs TOILJINBA,;
YMEHHS:
- MPaBUJIIBLHO PACCUMTHIBATH TEIUIOTY CrOpPaHMsI TOILUINBA

Teoperuuecknii MaTepuas:

IIpu pacu€re TOpEeHUS TOIUIMB ONPEAENSAIOT  KOJIMYECTBO  BO3/yXa,
HEOOXOJMMOE JUIsi TOPEHHUS €AMHHULBI JTaHHOTO TOIUIMBA, KOJMYECTBO M COCTAaB

IIPOYKTOB TOPEHUS, TEMIIEPATYPY TOPEHHUS.

KonndectBo Bo3myxa, HEOOXOAUMOTO JAJIsi TOPEHUS TOIUIMBA, KOJUYECTBO H
COCTaB MPOAYKTOB TOPEHUS OMPEEINIAIOT Ha OCHOBAaHUH JIAHHBIX O COCTaBE TOILJIMBA
U peaKkluy FOpeHUs 3JEMEHTOB M COCTaBISIOLIUX BEIIECTB JAHHOIO ToIuiMBa. J{is
IIPOCTOTHI PACYETOB MOKHO MPUHSTH, YTO BO3JIyX cOCTOMT Ha 21 00. % O, u 79 00.

% N2 (79 : 21 =3,762) nmu 23,2 mac. % O, u 76,8 mac. % N..

Pacuér ropenus TBEPAOrO M KUAKOIO TOIUIMB HAYUHAIOT C ONpENECIICHUs
cocTaBa TOIUIMBAa Ha pabouyro Maccy. ['opeHue TBEPIOro WIM >KUAKOTO TOIUIMB
paccuuthiBaloT Ha 100 kr wmaccel TtomumBa. Ilpumep pacuera npuBEIEH B

MPUJIOKEHUH 2.

3aIlaHI/I€: pacCUuTaTh TCILUIOTY CropaHudA TOIUIMBA, HCIIOJIB3YA HNCXOIHBIC

JaHHBIC CBOCT'O BapHUaHTa.



Taomuna 1

BapuaHntsl 3ana0nit

Cocrapisroniyge Tominsa, % KommuectBo
MPOJYKTOB
Bapuant ropeHus, M’
CO, CH,4 C,H,4 N, N> CO,

1 15 97 0,8 1,5 0,2 0,8
2 10 96 0,8 1,5 0,2 0,8
3 11 95 0,8 1,5 0,2 0,8
4 12 94 0,8 1,5 0,2 0,8
5 13 93 0,8 1,5 0,2 0,8
6 15 97 0,8 1,5 0,2 0,8
7 10 96 0,8 1,5 0,2 0,8
8 11 95 0,8 1,5 0,2 0,8
10 12 94 0,8 1,5 0,2 0,8
11 13 93 0,8 1,5 0,2 0,8
12 15 97 0,8 1,5 0,2 0,8
13 10 96 0,8 1,5 0,2 0,8
14 11 95 0,8 1,5 0,2 0,8
15 12 94 0,8 1,5 0,2 0,8
16 13 93 0,8 1,5 0,2 0,8
17 15 97 0,8 1,5 0,2 0,8
18 10 96 0,8 1,5 0,2 0,8
19 11 95 0,8 1,5 0,2 0,8
20 12 94 0,8 1,5 0,2 0,8
21 13 93 0,8 1,5 0,2 0,8
22 15 97 0,8 1,5 0,2 0,8
23 10 96 0,8 1,5 0,2 0,8
24 11 95 0,8 1,5 0,2 0,8
25 12 94 0,8 1,5 0,2 0,8
26 13 93 0,8 1,5 0,2 0,8
27 10 96 0,8 1,5 0,2 0,8
28 11 95 0,8 1,5 0,2 0,8
29 12 94 0,8 1,5 0,2 0,8




30

13 93 0,8 1,5 0,2 0,8

Xoa padorhbI:
CocTaBUTh peaklMIO TOPEHMS TOILIUBA.
PaccunraThs IpOLIEHTHOE ConepKaHUE YITIEPOAA.
Paccunrars IpoLieHTHOE COEPKAHUE BOJIBI.
PaccuuTaTh IpOLIEHTHOE COEepKaHUE a30Ta.
PaccuuTaTh IPOLIEHTHOE CONEPKAHUE METAHA.
Paccunrarh KOIMYECTBO TEIIIOTHI, KOTOPOE BBIAEIUTCS IIPU TOPEHUHN TOIUIUBA.

[To pe3ynpTaTam pacyera clenaTh BHIBOJ.

. OTBeTHTH HA KOHTPOJIbHBIC BOITPOCHI:

a) VI3 Kakux COCTaBIIAIOIINUX COCTOUT BO3YX?
0) Kak paccuurtarh NpoLEHTHBIE COAEPHKAHUS COCTABIISIIOIINX BO3ayXa?
B) K kakomy Buay peakuuil (9K30T€pMUYECKass WIM SHIOTEpPMUYECKas)

OTHOCHUTC: pCaAKIUA T'OPCHUSA YITICKUCIIOIO raza?

9. OdopMuUTh U cIaTh OTYET MPEMOABATEINIO.

IHPAKTHUYECKAS PABOTA Ne 2




Tema: Pacuer 31€KTpUYECKOT0 HAarpeBaTesl CONPOTUBIICHUS
Heab padoTbl: HAYYUTHCS PACCUUTHIBATH AJIEKTPUUYECKUI HArpeBaTellb
COIIPOTUBIICHUS
3HAHMA (aKTyaJIn3aIus):
- mapameTpsbl pacuera AIEKTPUIECKOTO HarpeBaTess
CONIPOTHUBIICHUS,
YMEHUSA:
- MPAaBWIBHO  PAacCUUTHIBATh  JJIEKTPUYECKUM  HArpeBaTesb
CONIPOTHUBIICHUS

Teopernuecknii MaTepuas:

Hns  obecrieueHus TpeOyeMoil MOIIHOCTH DJEKTPONeYb JOJKHA OBITh
00OpyZIOBaHUSI COOTBETCTBYIOIIMMHU HarpeBareisiMu. HarpeBarenbHbIE SIEMEHTHI
COTIPOTHUBJICHUS (HArpeBaTeiIn) MOTYT OBbITh METALTUYECKUMHU U KEPAMHUYECKUMHU.
MeTtaminyeckue HarpeBaTelM MPUMEHSIOTCS B OCHOBHOM B TEPMHUYECKHX Ie4ax U
NPEACTABIAIOT COOOW NPOBOJAHMKHM, BBIIOJIHEHHBIE W3 CIEHHAIBHOIO CIUIABA,
MMEIOILEro OOJIBIIOE IIEKTPUUECKOE COMPOTUBIICHUE U OOJBIION CPOK CIYKObI Mpu
TEeMIIepaTypax, COOTBETCTBYIOIIUX TEpMHUYECKOW oOpaboTke. JlonroBe4HocTh
HarpeBaTessi 3aBUCUT OT TEMIIEPATyphbl, 1O KOTOPOW OH HArpeBaeTCsA: YEM BBIIIE

TeMIlepaTypa, TEM MEHBIIE CPOK CITYKOBbI.

B 3aBucuMocTu OT TeMmeparyphsl paO0o4ero MpOCTPaHCTBA MEUU MPUMEHSIOT
COOTBETCTBYIOIKUE Marepuanbl HarpeBareneir mo 1100°C — mnHarpeBarenu wu3
XPOMOHUMKENEBbIX CIUIABOB; i 0o0Jiee BBICOKMX TEMIIEpaTyp — KepaMU4ecKue
HarpeBaTead. BOJBIIMHCTBO TEPMUUYECKUX TeYel MMEIOT HarpeBaTeN U3 HUXPOMa,
W3TOTOBJICHHBIE U3 MTPOBOJIOKU WJIM JIEHTHI. [IpoBOSIOYHBIN HarpeBaTelb MOXKET OBITh

U3rOTOBJIEH B BUJIE CIIMPAJIM WJIM 3UI3ara, a HarpeBarTesb U3 JICHThI B BUJIE 3UT3ara.
[Ipu pacuére 35IeKTPUUECKOTO HarpeBaTesl COMPOTUBIICHUE ONPEACIIAIOT:
a) KOJIM4YECTBO HarpeBareneil;

0) ITMHY HarpeBaTesei;
10



B) pa3Mephl CEUEHUs HarpeBaTelen.

I[lo pe3ynbraram pacuéra, TOJB3YSICh CHPABOYHUKOM, MOJOUPAIOT

CTaHJapTHOE OJmKaiilliee ceueHue HarpeBaTelien.

3ajanue: paccuuTaTh SJIEKTPUUECKUN HArpeBaTh COMPOTUBIICHUS, UCIOIb3YS

HCXOJHBIC JaHHBIC CBOCTO BApHAHTA.

Tabmnuma 2
BapuanTsl 3a1anuii
No MakcumanbHas Mo1iHoCTh Pa3mepn1 pabouero npocTpaHcTBa, M
BapHaHTa TeMIeparypa neun, KBt a B c Hanpsokenne
HarpeBa, K cetu, B

1 1123 12 1,2 0,8 0,6 220

2 1223 16 1,2 0,5 0,4 220

3 1123 14 1,1 0,6 0,4 220
4 1223 18 1,0 0,7 0,5 220

5 1123 20 1,1 0,7 0,5 220

6 1123 12 1,2 0,8 0,6 220

7 1223 16 1,2 0,5 0,4 220

8 1123 14 1,1 0,6 0,4 220

9 1223 18 1,0 0,7 0,5 220
10 1123 20 1,1 0,7 0,5 220
11 1123 12 1,2 0,8 0,6 220
12 1223 16 1,2 0,5 0,4 220
13 1123 14 1,1 0,6 0,4 220
14 1223 18 1,0 0,7 0,5 220
15 1123 20 1,1 0,7 0,5 220
16 1123 12 1,2 0,8 0,6 220
17 1223 16 1,2 0,5 0,4 220
18 1123 14 1,1 0,6 0,4 220
19 1223 18 1,0 0,7 0,5 220
20 1123 20 1,1 0,7 0,5 220
21 1123 12 1,2 0,8 0,6 220
22 1223 16 1,2 0,5 0,4 220
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23 1123 14 1,1 0,6 0,4 220
24 1223 18 1,0 0,7 0,5 220
25 1123 20 1,1 0,7 0,5 220
26 1123 12 1,2 0,8 0,6 220
27 1223 16 1,2 0,5 0,4 220
28 1123 14 1,1 0,6 0,4 220
29 1223 18 1,0 0,7 0,5 220
30 1123 20 1,1 0,7 0,5 220

Xoa paéoTbi

1. BeiOpaTh pacronoxeHue HarpeBaTeleil: Ha CTeHaX, MOAy W CBOJIE TMeYd B

COOTBCTCTBHH C PACIIOJIOKCHUCM 3aIrpyKaCMbIX ,Z[eTaJIefl.

2. Ol'IpeI[eJ'II/ITI) YACIIBHYIO ITOBCPXHOCTHYIHO MOIIMHOCTH CTCH KaMCpPbl IICHYH IIO

bopmyie:

cm.ya.:F

P

cm.

K

kB1/M?,

rac P - MOIIHOCTbD II€YH HUJIN 30HBI,

Fe.— CyMMapHasd 1ioma/jib CTCH IIC€4YH, Ioaa U CBO/1a.

3. Ilo Ttabmuue 1 BBIOpaTh MaTepuan HarpeBaTeileil U YCTAaHOBUTH padOUyrO

TeMIlepaTypy HarpeBaTesneil (oHa He JOJKHA ObITh paBHA WJIM HIKE TEMIEPaTyphl

Harpesa JeTtajei).

4. Onpenenutb Jis BHIOPAHHOTO Marepualia 3HAaUeHUE UCaTbHON MOBEPXHOCTHOM

MOIIHOCTH HarpesaTes KB1/m>.

5. HaliT OTHOCUTENIBHYIO MOIITHOCTD CTEHBI Pr o

p

_ "~ cm.yo.

cm.omn.

(0]

uo.
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6. CpaBHHBasi MOJIy4eHHOE 3Ha4€HHUE Perom C NaHHBIMU TaOmuubl Nel u yuuThIBas
MOJIYYCHHOE 3HAYCHUE (0,9, OKOHYATEIHHO BHIOpATh MaTepHal JjIsl HarpeBaTeIbHBIX

AJIEMEHTOB U MPUHSATH TY WIH UHYIO KOHCTPYKIHUIO NTOCIEIHUX.

0

o o 0]
7. Jlns npUHATOW KOHCTPYKIIMM HAWTH BEIMYMHY KOdpduuueHta —wW. 10 Tabiauue

1 ¥ OIpeNEenUTh ® — MOBEPXHOCTHYIO MOIHOCTH Harpesaress (KBt/m?).
8. IlpuHATH, YTO HArpeBaTean COECIUMHEHBI «3BE310i», Toraa (pazoBoe HaIpSIKEHUE

MOUHOCMb Neyu

oymer paBHo 127 B, a momHoOCcTs 0HOM (ha3bl paBHa KOIU4ECmeo a3 . xonmuecTBO
y ) ;

¢a3 pasHo 3.

9. Ol'[pCIlGJII/ITI) CCUCHHNC HArpCBaTCIIA:

_3/4-10°-p-P,

2 2
JUaMETP MPOBOJIOYHOIO HATPEBATEIIS — n-Vow (m),

r7ie p — YIASIBHOE COMPOTUBIICHUE HArpeBaTeNsl pu paboueld Temmeparype, OM - M

(ompenensiercs no tadauie Nel);
P — momHOCTh Ieun wiu 30161 ((pazbl), KBT;

V — nanpsokenue nutaromied cetu, B (ana 3-x ¢daznoit cetm — (daszoBoe, eciu

HarpeBaTeCIn BKIIIOYCHBI B ((SBGSI[y»).

3 103‘P‘ng

a=
2
Jl1s IpsIMOYTOJIBHOTO MaTepuana (JIEHTBI) — 2:m-(m+1)-V:-e (M),

E
m=—
a

rac m — COOTHOHMICHHUEC CTOPOH MPAMOYI'OJIbHOI'O CCUCHUS JICHTDI: , OTCIOaa

HaliIéM e=a-m=10-a
[To Tabnune 1 HaiiTU cTaHgApPTHOE OJIM>KANIIIEee CEYEHHE JICHTHI 10 COPTAMEHTY .

10. Onpenenuts nuHy HarpesaTens L:

13



. L=L,n .
0011as JIJTMHA HarpeBaTesien — ¢ ", rae n — KOJUYECTBO HArpeBaTeieii;
R.-
r,=tol
o=
JUIA JIEHTOYHOTO WJIM MPOBOJIOYHOTO HArpeBaTeins — p (M) — muHa
dba3pl,

7€ f— IIOIAAb CEUYEHUS HATPEBATENS, M

Vo

R,=—2_
= D 103
P10

(Om) — conpoTuBneHue (assbl.
V4 = 127-bazoBoe HamnpsikeHue, B.

Py — MoutHOCTh (ha3el, KBT

11. ITo pe3ynbTaram pacyéra ceyaTh BHIBO.
12. OTBETUTH HA KOHTPOJBHBIE BOMPOCHI:

a) Ha xakue cCBOMCTBa METAUIOB BIIMAET PACIHOJOKEHUE DIIEKTPUYECKUX

HarpeBatesen?
0) Kak ycranoButh pabouyto TeMiiepaTypy HarpeBaresieii?
B) OT 4ero 3aBUCHUT MOIIIHOCTH (pa3b1?

13. OdopMuTh U cIaTh OTYET MPENO/IABATEIIO.

14



INPAKTUYECKAS PABOTA Ne3
Tema: Pacuer cymmapHOTO COMTPOTHUBIICHUS U BBICOTHI IBIMOBOU TPYOBI

Leab padoThl: HAYYUTHCS PACCUYUTHIBATH CYMMApPHOE COTMPOTUBIICHUE U BBICOTY
JLIMOBOU TPYOBI

3HAHMA (aKTyaJIu3alus):

- IapaMeTpbl CYMMAapHOI'O CONPOTUBIIEHHUSI U BBICOTHI JBIMOBOM
TpYOBI;

YMeHHS:

- MPaBWIbHO PACCUNUTHIBATH CYMMApPHOE CONPOTHUBIIEHUE U BBICOTY
JBIMOBOM TPYOBI
Teopernuecknii MaTepuas:

JpiMoBasi TpyOa mpenHa3HaueHa JJis yJIajJeHUs JbIMOBBIX T'a30B W3 IE€YU B
atmochepy. Haxonsmumiics BHyTpu TpyObl CTONO Ta30B CO3MaET y €€ OCHOBaHUS
F€OMETPUYECKAN HAIoOp, KOTOPBIM pacxodyeTcs Ha CO3JaHUE pA3pPEekKEHUus y
OCHOBaHMSI TPyObl, HEOOXOAUMOIO ISl IPEOI0JIEHUS BCEX COMPOTUBIIEHUN HA MYyTH

JABHXKXCHHSA JbIMOBBIX I'a30B.

Pa3pspkeHne 3aBUCUT OT BbICOTHI TpyObl H, TeMnepaTypbl OTXOAAIUX ra30B U
oKpyxatoiiero Bo3ayxa. Uem Ooinbiie H, Oombiie TemmepaTypa ra3oB, TEM HHUXKE

TeMIIepaTypa OKpPY>KaroIero BO3ayXa, TeM OOJIbIe pa3psiKeHHe.

[IpakTiueckn auamerp TpPyObl BBIOMPAIOT, 33/7aBasiCh CKOPOCTBHIO JIBHXKEHUS
abIMa B ycThe TpyOsI (2,5...3,0 M/c mpu T = 273 K u gasnenuu P = 101,3 xH/™m).
Takast CKOpOCTb BBIOMpPAETCS] U3 YCJIOBH, PU KOTOPBIX I'a3 MOT Obl BBIXOJUTH U3
TpyObl, HE OMPOKUIBIBASCH OOpaTHO B TPyOy MOJ IEHCTBHEM IYIOIIETO BETPA.
Kuprninuneie u >kene300€TOHHbIE TPYyObl JENal0T CY>KaIOIMMMHCS KBEpXy s
YCTOMYMBOCTHU. JlMameTp KUpPHUYHBIX TPpyO y OocHOBaHuA B 1,5 pa3a Oosblue, 4yem B

ycThe. JKenesHbie TpyObl 1eTal0T HUITUHAPUYECKUMH.

Jis mpuOMKEHHBIX pacuy€ToB NMPUHUMAIOT MaJeHUE TeMIepaTtypbl Ha 1 M
BBICOTBI TPYObI /it kupnuyHbix TpyO 1...1,5 rpagyca. Ecnu Tpyba obOciyxuBaer

HECKOJIbKO Ieuel, TO pacu€T TpyObl BEAETCS 110 MAKCUMAIbHOMY CONPOTHUBIICHHIO, a
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HC IIO CYMMC COHpOTI/IBHCHI/Iﬁ Bcex Ieue. Uuciao mederd BIMSICT Ha BCIIMYNHY

auamMeTpa Tpyosl (T.K. YBEIMUUBACTCSA KOJTUYECTBO MPOTYKTOB TOPEHHUS).

Ha caywaii 3acopenuss apiMoxoja Wid (opcupoBaHHs padOThl medei
NEHUCTBUTEIBPHOE pa3psKEHUE AOJDKHO ObITh NpuOam3utTenbHo Ha 30% Oosnblie
CyYMMapHbIX MOTEPh: Pieiicrs. ~ Pror. I perynmpoBaHus HaBiIeHUS B IIeYd Yy

OCHOBaHMsI TPYyObl yCTaHABIMBACTCS MIHOEP.

3amaHue: pacCUMTaTh CYMMAapHOE COMPOTHUBIICHUE W BHICOTY JBIMOBOM TPYOHI,

HCIIOJB3YS HCXOJHBIC JaHHBIC CBOCTO BApHAaHTA.

Tabnuua 3
BapuaHnTsl 3anaH1i1

No Kou-Bo Pasmeps! | Ilotepu | Temnep. | Oxnax. | Beicota JlnuHa 6opoBa, M

Bap. | npoxgykros pao. Haropa, | apiMa, K | rasos, | kanana, | Jo Ho Or
rOpeHus, | MPOCTP. H/™m K M PEeKyI. | peKym. | peKy.
M/a ne4u, M’ 1 2 710
muoepa

1 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5.9
2 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5,8
3 21800 3,7x2,1 443 1143 693 3,0 4,8 6,2 5,7
4 21900 3,8x2,0 444 1153 673 3,1 5,0 6,3 5,5
5 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5.4
6 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5,9
7 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5.8
8 21800 3,7x2,1 44,3 1143 693 3,0 4,8 6,2 5,7
9 21900 3,8x2,0 444 1153 673 3,1 5,0 6,3 5,5
10 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5,4
11 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5.9
12 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5,8
13 21800 3,7x2,1 44,3 1143 693 3,0 4,8 6,2 5,7
14 21900 3,8x2,0 44,4 1153 673 3,1 5,0 6,3 5,5
15 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5,4
16 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5.9
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17 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5,8
18 21800 3,7x2,1 44,3 1143 693 3,0 4,8 6,2 5,7
19 21900 3,8x2,0 44,4 1153 673 3,1 5,0 6,3 5,5
20 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5,4
21 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5,9
22 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5,8
23 21800 3,7x2,1 44,3 1143 693 3,0 4,8 6,2 5,7
24 21900 3,8x2,0 44,4 1153 673 3,1 5,0 6,3 5,5
25 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5.4
26 21200 3,6x2,1 44,1 1133 673 3,0 4,5 6,1 5,9
27 22100 3,8x2,2 44,2 1123 683 3,0 4,6 6,0 5,8
28 21800 3,7x2,1 44,3 1143 693 3,0 4,8 6,2 5,7
29 21900 3,8x2,0 44,4 1153 673 3,1 5,0 6,3 5,5
30 21500 3,8x1,5 44,5 1143 693 3,2 4,0 6,2 5.4

Xoa padoTsl

1. Tlorepu Hamopa (CONPOTHUBIIEHHE) B BEPTUKAJIBHBIX KaHajlaX CKJIAIbIBAIOTCS W3

MOTepb Ha TPEHUE, MECTHBbIC CONMPOTUBIEHUsA (MOBOpOT Ha 90° M wu3MEeHeHue

CKOpOCTH HOTOKa) U IIPCOAO0JICHHUC IT'COMCTPUICCKOI'O HAIlOpa

PHOT.BepT. = PTp. + PM.cl + PM.cZ + PreOMeTp.

2. Pacuér CKOpPOCTH ABUIKCHUA IBIMOBBIX I'a30B B KOHIIC IICYU C yLIéTOM YMCHBIICHUA

ceueHust pabouero MpOCTPAHCTBA 32 CUET HArPEBAIOIIMXCS 3aTOTOBOK.

Vs

“073600 F

neyu

Foew = a(é—d)

, M/C

3. Pacu€r ckopoCTH ABMIKEHHS JBIMOBBIX Ta30B B TPEX BEPTHKAJIbHBIX KaHaiax

IIPUHUMAETCS PAaBHOU

(0]

0= 25 Mm/c,
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V,
FKaH3 o
3600-, o

b

TOrga ux CCUYCHUC

4. [Tnomraae ceyeHUs KaKI0ro KaHala:

5. Pa3mepsl BepTUKaAIbHBIX KAHAJIOB IIPUHUMAIOTCS CIAEAYIOIME: NIMHA g, IIUPUHA 6
noaouparorcs U3 Fiy, BBICOTY / NPUHATH paBHOM 3 M, TOTJa NPUBEAEHHBIN AMAMETP

KaHaJlla

v,
rae /1 — nepuMeTp KaHama.

6. [lotepu Ha TpeHue:

np 0 (H/M?),

riae A — ko3 UIMEHT, YYUTHIBAIONIUN TpeHHe JbiMa o cTeHku (A = 0,05 — mis

KUPIUYHBIX KAHAJIOB);
T — cpenusist TemnepaTypa B BEpTUKAJILHOM KaHaJe.

[IpuHATH mageHue TemmepaTypbl B BEPTUKAIBHOM KaHayle paBHbIM 50 rpaaycos,

T:Tﬂ+(:ra—50)

TOraa 2 )
To =273 K

7. IloTepu npu moBopoTe KaHaia Ha 90°:

2
. Py @y T

PMC:K
2 To  (HM),
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rine K — onbITHBIA KOA(D(UIIMEHT, yYUTHIBAIOMIMM IMOTEPU HAropa OT MECTHBIX

COTIPOTHUBJICHUH (CM. Ta0JI.; B TAaHHOM CITy4ae /i KaHAJIOB, UMEIOMUX (GOopMy IIEIH).

8. ITotepu OT cyxeHusl KaHAJIOB (MI3MEHEHHSI CKOPOCTH TIOTOKA):

2

Py @
PMCz=K-%-T10 .
M 2
EZFKCIH
F F
K — 1o qaHHbIM TaOIHIIBI IS CTydast KaH

9. Ilorepn Ha peoOJIEHNE T€OMETPUYECKOTO HAIopa

'pO_pg

M.: 1o T
2eo. T@ T (H/Mz),

P

8

Po — mnotrOCTS BO3yXa IpH To =273 K P = 101,3 xH/M>

Po = 1,29 ket
g — YCKOpEHHUE CBOOOHOTO MaaeHus, M/C’.
10. CymmapHbie IOTEpU B BEPTUKAJIBHBIX KaHAIAX:
Prort = Prp1 + Puct + Pucz + Preow.
11. KonuyecTBO NMpoIyKTOB FOpEHUS MEPE] PEKYIIEPATOPOM

Va:1,1'm-Va (M3/LI),

rae m = 0,7 — ko3 PUIUEeHT, YIUTHIBAIOIINI TOTEpH B OOPOBAX;
1,1 — ko3 punueHT, yduThIBAIOIIUMA MOJICOC BO3TyXa.
12. Pacu€THOE KOTMUYECTBO JBIMOBBIX T'a30B:

ViV,

i 2 , M/4.

13. CkopoCTh IBMKEHHS IbIMa B OOPOBE MIPUHSTH
19



ws = 2,5 M/c,

Vs

F =————
° 36005 o

TOrga CCUCHHUC 60pOBa: s M.

14. Illupuny OopoBa COXpaHUTh PAaBHOW JJIMHE BEPTUKAIbHBIX KaHAJIOB d, TOIJa

Fy

BbICOTa OOpoBa paBHa

15. [IpuBenéunsbiii nuameTp OOpoBa:

_4F;

B =
6
np II 6 (M),

rae /1; — nepumetp 60poBa.

16. Cpennsisi Temmneparypa JpiMa B 00poBe:

T+T,

T dcp ) K

17. AnuHa 60opoBa 10 pekynepaTopa:
I +1,m
18. IloTepu Ha peoI0IEHUE TPEHUSA

2
P :)\.l+l .pa'w6.Tan

"dps 2 T (HAP).

19. Ilorepu Ha 2 mnoBopora Ha 90° Ha NyTH BEPTUKAIBHBIX KaHAJIOB JI0

peKyneparopa.
2 T
R _ o Pa@s 1y
PMC_K 'PauH_K ) 2 T_CP )
o (H/™),
K/ = K1 + Kz

K — nnst mienedt (BbIX0J U3 BEPTUKAIBHBIX KAHAJIOB)
20



K> — moBopoT (M3MeHeHue HallpaBICHU)

K u K, — u3 tabmurisl

20. CyMmmapHbI€ ITOTEpU Hanopa OT BEPTUKAIIbHBIX KAHAJIOB JI0 pEKylnepaTropa
Puor2 = Pupy + Py, H/M?

21. IlpunumaeM 1oTepu TeMnepaTyphl 1,5 rpagyca Ha 1 M aiamuabl 6Goposa [, Toraa
nazenue Temreparypbl cocraBut 1,5 [ K, a TeMneparypa Ha BeIxoze u3 60posa (y
mmbepa) pasua T, — 1,5 [ K, a cpemnss teMmepaTypa AbIMOBBIX I'a30B Ha 3TOM

ydJacTKe paBHa:

. T, +(T,-151")
ocp ) (K)

22. Ilotepu Ha TpeHHE (MIPU TOM K€ CEYSHUH OOPOBa, YTO U JI0 peKyIepaTopa):

2
‘w, T
Pnom3: mp3:)\'dl ’pa 0 : Ocp
we 2 To (H/M),

23. OOmue moTepw HaAmopa NpH JABWUKEHUU TMPOAYKTOB TOPEHHUS OT padouero

MIPOCTPAHCTBA 70 Mubepa (CyMMapHOE COMPOTUBIICHUE)
ZPHOT = PHOTl + PH0T2 + Pn0T3 + PpeK, H/M2

24. [Inomanas ceyeHus: yCThsl TPYObI (IPUHATH CKOPOCTH JbIMA B YCTHE Mycr PABHOM

3m/c).

Vs

|
ye 3600(,00 yem (MZ)) Toraa

) \/ 4F
yem ™~ T
JTIUAMETP YCThS , M.
25. lnamMeTp OCHOBaHHS TPYObI
docn = 1;5 dycm; M.
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26. Jlna ompeneneHus: TeMIlepaTypbl ra30B B YCTbe TPYObl OPUEHTHUPOBAHO 3aJ]1aTh

BBICOTY TPYOBI 110 IpUOIMKEHHON popmyIie:
H = 30 dyer

27. llagenune Temmepatypbl B KupnudHou Tpyoe npussth 1,0...1,5 rpagycoB Ha 1 M

BBICOTHI TPYOBI:

AT=1,0...1,5K,

TOTJ]a TEeMIIepaTypa JIbIMa B YCThe TPYOBI:
Tyee = (T, - 1,51") - AT, K.

Cpennsist TemriepaTypa AbiMa B TpyoOe:

N 2 (K), rne
Toew = Tp— 1,51 (K) — TeMneparypa B OCHOBAHHHU TPYOBI.

28. [110THOCTH ABIMOBBIX TA30B MPHU CPEIHEH TEMIIepaTyphl B TpyoOe:

T

0
0
Tcp , KI/M°.

Pory=P

29. IImoTHOCTH BO3ayxa nipu T:

8 8 - TO
=pti—
Pme=Pr Ty o,

30. Cpennuii nuameTp TpyOsI:

d +d

d = yem OCH

i 2 M.
31. Cpennee ceuenue TpyObI:

2
F :n-dcp

cp
4 WM
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32. CpenHsisi CKOPOCTh JBMKECHHS JbIMa B TpyOe:

Vs

W, =————
"73600-F,, .

33. JleficTBUTENBHOE pa3psDKEHHE, CO3/aBacMoe TpyOou, MOKHO OBbITh Ha

- 0]
20 ' 40 A) 6OJIBIHC HOTepB HaHOpa HpI/I ABHWKCHHWU ABIMOBBIX I'a30B, T.€.
— 2
PneﬁCT - 1,3ZPHOT, H/M

HaxonuMm BbicOTy KMprinuHO# TpyOsl H u3 popmyiisr:

.paz’w(z)cp(; Tcp . Hé_paz’w(z)ycm . Tycm
2 T, d, 2 T,

Paeﬁcm:H g( p;"e_ p(;q)_ A

rae A — ko3 GUIUEHT TpeHus JUisl KUPIUYHBIX TPpyO — NpUHATH paBHbIM 0,05.
34. Ilo pe3ynbTatam pacu€ToB cAenaTh BHIBOJ.
35. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:

a) OT yero 3aBUCUT CKOPOCTb JBUKEHUS JHIMOBBIX T'a30B B MI€UH?

0) Kak n3meHuTCs CpenHssi CKOPOCTh JBUKEHUS JbiMa B TpyOe NpH YBEIUYEHUU

CpeIHero ceueHus TpyObI?

B) Kak BiusieT koadpuireHT, yauThIBalONINi TpEHHE JbIMa O CTEHKH, Ha CPEIHIOIO

TeMIlepaTypy B BEpTUKaJILHOM KaHaje 6opoBa?

36. OpopMuTh U cAATH OTUET MPENOJABATEIIO.

Cnucok nureparypsl
1. KoncrautunoB, WM. JI. OCHOBBI TEXHOJOTHYECKHX MPOIECCOB OOpPAOOTKH METAIJIOB

naBiieHueM [DnekTpoHHbIH pecypc] : yuebnuk/ U. JI. Koncrantunos, C. b. CunenpHukos. - M.:
NH®PA-M, 2019. - 488 c. - (Bricmee oOpaszoBanue: bakamaBpuar). — Pexxum pocrymna:
WWW.Znanium.com

2. Kyauno, M.B. Teoperuyeckue ocHOBbI TeruiorexHuku. Yacte 1. TepmoamHamuka

[DnexTponnbIii pecypc] : yueoHoe nocodue / M.B. Kynunos, E.B. Credantok. — DIeKTpoH. JaH.

23



— Camapa : ACH CamI'Ty, 2019. — 172 c¢. — Pexum  nocryna:

https://e.lanbook.com/book/73897.

Ilpunoscenue 1

MunHCcTepcTBO 00pa30BaHusl 1 HAyKu YenssOMHCKO#H 00sacTu
['ocynapcTBeHHOE Oro1KeTHOE Mo ecCHOHAbHOE 00pa30BaTeIbHOE YUPEXKICHHE
«lOxkHO-YpanbcKuil rocy1apcTBeHHbINH TEXHUYECKHIT KO

OTYET

10 BBITIOJIHEHUIO MPAKTUYECKUX PadOT
no guciouIuinHe « TenJIoTeXHUKa

BBIITOJIHNUII

rpyIra

MIPOBEPUIT
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Yensbunck, 2017

[Tpumep pacyeTa ropeHus TOIIMBA

Ilpunoscenue 2

Ha 100 »° TorunBa. MOHO cunTath, 9o B 100 M® TOMINBA COEPINTCA

CO m? okicn yraepoga, CO, M? yraexncnors: u T. n. (taGa. 4).
TlpaBumbuocTs pacuera ropeilin rasa Taisie NpoBepsior cocTane-

HHEM MaTepHanBHOTO Gana

nﬁa{mmo Tloryueno MPOAYKTOB roOpeHus, Kr:

AL 00 COy = 37 CO, m3- 44
COz w44 HO— ¥ 1,0 - 18
SO, = 3350, m?-64
CHya-16 Os= (n — 1) 3] 0F w*.32

.32

(Naw®+ r 3INE)-28

B paex

Taapa 111. YCTPOHCTBA JUIsl CHKHIFAHMS TOMNJIHB
{ Ias canranms Toepaoro Tomansa HenomkayioT Tomin, -
xoro viBa — Qop e oro TommnBa [ ropenx
§|. CIUranue TBEPAOro TOmAMBA :‘9)

BEp/Oe KYCKOBOE TOILIHEO /IS OTOILICHWSA NpOMBIILISHILIX
newen s peako. OAHAaKO OHO cCOXpaHAer cBOE sHaueHHE B Ka-
uecr Tonausa. TOMHBO MIHPOKO NpPUMEHAIOT
i pyars KoTennHBIX yCTanoBKAX.

KYCKOBOS TOMJIHBO CHKHIAalOT HA KONOCHMKAX, MPHMEHSS [UIS STOTO.
NpOCIEIE ¥ nonyTasonse Tomi. B Mpacroll Tonie e yras
ey KyCKOB. Bech BOSAYX. HEO6-
XOUIMEIFi_MIA TODEHHS, NOAAIOT O] KONOCHMKOBYIO PeIeTiy Mpi 1ost.
(unnente pacxona ~1,4. [openme aaxanuMBaeTcs B Npeseaax TOMKI.

Pacuer HpoCTOM TONKH BEAYT MO YpaBHEeHHIO

Fu = Blfy,
rae fu — nnomazn xonocmusonofi pewersc, % B — pacxon ronmina,
K/ Py — a’l B Teuenne
1w, ser/(u-m)
OGHIHO /iy Jln MpocTHIX TOMOK coctaBmmer 200—300 kr/(uP-u).

=
TenJoTeXniueckiM HEOCTATKOM NPOCTEIX TONOK

IpH NpHMEHEHHH HX.

AT BPOMBILTEHITLX Nevell SBAETCs T0, 4TO TOMKE HAXONATCH Ble paco-
uero npocrpancrea newn. [1ostomy B p yreTByer
axes nory na mate-

Stor nexocratox sactiiuo _ycrpans puessanoayrasone
TofiKi. onyTasopiix TopKax buicora cad ansier_Goxee
sernt Pexguaum‘f 5 Tonte (Mo ToAmHRe TomABa) HAVT CaeAY -

iomie e
+o. CO,, CO; + C = 2CO, H,O + C = CO + H,.
-OSpasonapuiecn npoxy T nenomNore rope — TaK HAMMDACHL:
pios 0. tia Hcnoanawer
KT e OIS Ac)xuraunx T paone _npocrpancrse neweii. B
TascBEIX Tonkax 60 % BCero TO_BOIYYS moctymsel fod I
“BTOPHIHBIA BO3AYX pabodee NpOCTPAHCTBO. D&‘ll‘l‘ “

e MpOHCKOMT fonrarie nonyrash) [pH pacdere noayrasossx Tomox

=
Bennumy by, DpHAHMAIOT PABHOR 407150 Hit (. /
§ 2. POPCYHKM AN CHMrAHMS HHAKOFO TOMAHBA /

ol oGecnesennn ropemns muaxoro tomaua TpeSyercs
sie nap sayxa- Heobxommo

pa: 5
GopeynRaL, KoTOpIe o cnocaby pacnmnexun AT na sexamecke,
xcor

o Antehis HeTaY H-yTRaY —np B
FH3KOro AaBaeHns. OHM_ paGOTAIOT NpH AaBACHHH BOIAYXa
u paBnennu masyra 10—20 k[Ta. Crpyio masyTa HOmaloT no
geg-wy, BO3YIIHOIO IIOTOKA.
noToxa, < pocTsio, n
crpyio masyra.

Tlo srixome ns_d oKpyXCenmLE Bo3AYXOM,
NONaNAlOT B NONOCTH PACKAJIEHHOTO TOPeIOUHOLo TYHHEAs (cM. pHC. 3).
Kanin Hawnnaior HArpeBATLCA 5a CHET HANYHEHHH IVIAMEHH M TYHHEs,
a TakJe 3a CHET KOHBEKIHH OT HATPETOrd BO3AYXA H PempKYJIsIuid
NPOXYKTOR TOpERHA E T .

W TOHKOM paCHBLTEHMM M XODOLIEM NepeMeNUBAHHN Kane/h MasyTa
e noayuaercs neGoabmiof. [pu mroxom pac-
HECtenii nepemeniiina s & BoSIYOM Bplcierca cacuCTEI yraeposn,
KOTOpHF o asy u_anna Qakena yne
i HiS, AosEell coOTREE
R baxena
nomKHA Hoamoe 1 Cropatme MaSyTa B e~
IOmEeMCs O0BeMe TONKH HJAH [e9H H
R TSCpEBASML( HexeHAM, |

Ku_Kannu masyra,

syTa ocymecr-
BAeTeA mapom on reseunen S0 THO0 wlla, e s
03 4 300—700

02 AaBaeHHem xTla. B dopCynkax ¢ pacnienienm
i o, Bosayxa co.
% Ko, ZoA roperns. OcTanbHol

~ 1 3
BOSAYX TOAAOT meRTWAMTODOM. B naposeix $OPCYHKax pBeck. BOILY.
HeOGXOAMMBIH AJIs_COPeHHS, MONAIOT BEHTHASTOPO
OpCYHIa BHOKOTO HABneHun (pHC. 1) PAGORGST CACAYIOMLM. OGpA-
soM. JKHIKOE TOMAMBO (Ma3yT) MOAAOT NG HAaNpaBAeHMIO CTpexkd B
27
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Ilpunoscenue 3
Tpeoosanus K codeprcanuro u ogpopmienuto omuema

Otuet gomxeH ObITh oopmiieH Ha ucte popmata A4, mpudt Times New
Roman, kernp 14, MmexxcTpouHblid UHTEpBAI 1,5.

CrpykTypa oT4eTa JOJIKHA COJIePKATh:

- Temy npakTudeckoil paboThl (Ha3BaHHUE).

- llens mpakTHyeckoi paboTHI.

- X0 paboThl.

- BriBo.

- OTBETHI HA KOHTPOJLHBIE BOMPOCHI.
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