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MeTtonnueckue yka3aHHs COJAEp)KAT TECOPETUUYECKUN MaTepual W MpUMEpbI
pacueToB MaTepHaJIbHOTO MW TEIUIOBOro OajlaHca YCTAaHOBKHU IIEPBUYHOM
nepepaboTKM HEePTH, a TAKXKE pacueThl JABJICHHUS U TEMIIEPATypHOrO pekuMa
peKTU(UKAIIMOHHONW  KOJIOHHBI. MMeromuiics  maTepuans  COMPOBOXKIAIOTCS
HEOOXOIMMBIMH PUCYHKaMHM, TaOJIUIIaMU 1 rpadUKaMU, a TAaK)Ke MPUIOKEHUSIMHU 1
CIIICKOM PEKOMEHI0BAaHHOU JIUTEPATYPHL. MeTtoanueckue yKa3aHus
MpEeHA3HAYEHBI 7151 CTyneHTOB HampasieHus 18.03.01 Xumuueckass TEXHOJIOTUA
OYHOW U 3a04HOU (PopM OOYYEHUSI U COCTABJICHBI B COOTBETCTBHM C IIPOTrpaMMOM
M CITUTUINHBI «XuMH4IecKas TEXHOJIOTHS MIEPBUYHOMU nepepadboTKu
HepTenpoaykToBy». MeToauyeckue ykKazaHus TakXe MOTYT OBITh TMOJIE3HBI MPHU
BBITIOJTHEHUHU CTYJEHTAMH PACUETHBIX KYPCOBBIX PadoT.



BBEAEHHUE

Kypc mocBsilieH TEXHOJOIMM MEpBUYHOM nepepaboTku Heptu. Ha
coBpeMeHHbIX HII3 OCHOBHBIM NEPBUYHBIM IPOLIECCOM SBISIETCS pa3JieiIeHUE
HepTH Ha ¢pakuuu, T.e. ee meperonka. I[lmanupoBanme HedTenepepadbOTKH,
npoektupoBanue HII3, mpaBunbHas WX OKCIUTyaTallsi W MOCTOSITHHOE
COBEPIIICHCTBOBAHMWE TEXHOJOTUU TPOIECCOB TMEPErOHKU (pEKTU(UKAIINN)
TpeOyloT TJIyOOKOrO 3HAHMSI CBHIPhS U €ro MOTEHIHAIBbHBIX BO3MOXKHOCTEH.
Bonbiiryio moMoIIs B 3TOM OKa3bIBAIOT MPEIBAPUTENbHBIE JTaHHBIEC JJa0OPATOPHBIX
UCCIICIOBaHHUM, MPEIbSIBISIEMbIE B BUJE KPHUBBIX Pa3rOHOK He(Tel, T.e. KPUBBIX
uctuHHbIX Temreparyp kurnenus (MTK), onnokpatHoro ucnapenus (OU), a Takxke
JaHHbBIE 110 TEMIIEPATYPHOMY PEKUMY PEKTU(UKALMOHHBIX KOJOHH, OIpEeICHHE
TeMmriepaTtyp  BbiBoJa  (dpakmuii  (OOKOBBIX  MPOAYKTOB);  COCTaBJICHHUE
MaTepuaIbHOro OajlaHCca YCTAaHOBKM aTMOC(EpPHON MEperoHKu HePTH U T.II.
[Tonp3ysick 3TUMHU JaHHBIMH, MOXXHO ONPEIECINUTh BBIXOJ W KaueCTBO KaXKIOU
He(TAHOU DpaKImH.

OcoOeHHOCTH  pacyeTa  TEMIEPATypHOTO  pexuMa  aTMOC(EpHOi
pPEKTU(PUKAIMOHHON  KOJOHHBI, TmoOcTpoeHue KpuBbix OMU, cocraBieHue
MaTepualbHOro OajaHca paccMaTpHUBAIOTCA B JaHHOM mnocoouu. Kaxnmas tema
HAYMHAETCA C KPAaTKOM TEOPETHYECKOW UacTH, TIO3BOJISIONICH CHOpaBUTCS C
peleHrneM 3aJaHuid JJii CaMOCTOSITENIbHOM paboThl, a Takke B KOHIE KaXKIOU
TEMBI IPUBOIATCS IPUMEPHI PEIICHUS TUIIOBBIX 3a/1a4.

B mpomecce u3yueHHs AaHHOW AWCIHMILIMHBI CTYACHT-3a0YHHMK JOJKEH
BBIMIOJIHUTh TMHCBMEHHYIO KOHTpPOJIbHYIO paboTy. Ona sBisercs Qopmoit
METOJMYECKONW TOMOIIM CTYIEHTY NpU HU3YYeHHH Kypca. labiauya eapuanmos
KOHMPONbHbIX 3A0aHULL U NPABUTLHOCIb 8b100pA HOMEPA 3a0aHUsl NPUBEOECHbL 8
KOHYe MemoouiecKux YKa3aHuu.




PACUET PEKTU®UKAIIMOHHOMN KOJIOHHBI

OCHOBHBIE MMApaMETPbl TEXHOJIOTHYECKOTO PEKUMa KOJIOHHBI — TEMIIEpATypa
U fAaBieHue. JlaBieHue B mpollecce peKTU(UKAIMU CYIIECTBEHHO BIUSET Ha
paboty kojoHHbl. C yBEJIMYEHUEM JIaBJICHUS YKECTOUAETCA €€ TeMIepaTypHbIN
pexuM. C U3MEHEHHEM JaBJICHUS B KOJOHHE M3MEHSIIOTCA W JApyrue (haxTopsl,
HalpuMep, OTHOCUTEJbHASl JIETY4eCTh KOMIIOHEHTOB, NPOU3BOAUTEIBHOCTb,
pa3Mepsl U ap.

Pektudukanuio B aTMOCHEpHBIX KOJIOHHAX MPOBOMAT MpH aTrMochepHOM
JABJICHUW WJIU TIPU HECKOJHKO 00Jie€ BBICOKOM (HA BEIMYHMHY THAPABIMYECKHUX
COIIPOTUBIICHUH, KOTOPBIE MPEOI0JIEBAET MTOTOK MNapOB MPU JBUKEHHUU IO BBICOTE
KOJIOHHBI, NUIEMOBBIM TpyOaM, KOHICHCATOPY-XOJOAWJIBHUKY W JAp.) W TpHU
MOBBINICHHOM. [loBBIIIaTH MaBieHHWE B KOJOHHE HEOOXOIUMO TPU pa3elieHUn
KOMIIOHEHTOB C HU3KMMH TEMIIEpATypaMU KUIIEHUsI, HAIIPUMED, YIIEBOJOPOIHBIX
ra3oB (mpomana, Oyrana). [Ipum pexTudukanuu moJa MaBICHUEM MOBBIIIACTCA
TeMIIepaTypa KOHJECHCAlUU MApOB JUCTHIUIATOB U CTAHOBUTCS BO3MOKHBIM HC-
II0JIb30BaTh B KOHJEHCATOPE JOCTYNHBIM M JCIIEBBIA XJIANAr€HT — BOAY WIIH
Bo3nyX. Hampumep, npu pabGote mnpomaHoBod KojoHHsl mnpu 181 Milla
Temneparypa HaBepxy 55 °C, W mpomaH MOXHO KOHJEHCHpoBaTh Bomoil. Ilpu
aTMOC(EPHOM JIaBJICHUU TEMIIEpaTypa BBIXOISIINX U3 KOJOHHBI MApoB paBHaA 42
°C, 1 1 UX KOHAEHCAIMU HYKEH JOPOTOCTOSAIINMN XJIATareHT.

Hcnonb30BaHrEe MOBBIIIEHHOTO JABJICHUSI MPUBOJUT K YMEHBIICHUIO 00BEM
1apoB, a, CIEJ0BATENbHO, U 00beMa annaparypbl. OJHAKO ITPU 3TOM YMEHbIIAETCS
OTHOCHUTEJIbHAS JIETYYECTh KOMIIOHEHTOB, 3aTPYAHSACTCS PEKTU(PUKAIUSI U, KPOME
TOT0, TOSIBISIETCSI HEOOXOIMMOCTh YBEIUYEHHUS TOJIIUHBI KOpIyca KoJOHHKI. [Ipu
MOBBIIICHUY JTABJICHUS YBEIUYMBACTCS TEMIIEpATypa KUMEHUSI OCTATKa, IO3ITOMY B
KUTSITWIBHUKE HEOOXOAMM TEIUIOHOCUTENh C 00Jiee BBICOKUM TEMIIEpaTypHBIM
noTeHuagioM. B komoHHax, paGoTaromux mpu aTMOCHEPHOM M TOBBIIIEHHOM
JaBJICHUSX, PEKOMEHAYETCA CO3aBaTh MUHHUMAJIbHOE HABJICHUE, IPU KOTOPOM
€le MOXHO KOHJACHCUPOBAaTh BEPXHUM MPOAYKT MPU IOMOIIM JCHIEBBIX
XJIaJIOATCHTOB, T. €. MPOBOJAUTH PEKTU(PHUKALIUIO TIPH OoJiee HU3KOW TeMIiepaType
HaBEPXY KOJIOHHBI.



1 TEMIOEPATYPHBIN PEXXKUM PEKTUOUKAIIMOHHBIX KOJIOHH
[Ipn pexkTudUKaMK MHOTOKOMIIOHEHTHBIX CMeceil, Hampumep HedTH U
He(TENPOAYKTOB, TEMIIEPATYPHI TOTOKOB OMPEIEISIOT MOA00POM TaKUX 3HAUCHUN
TEeMIIepaTyphbl, MPU KOTOPBIX YAOBIECTBOPSIOTCA CIAEAYIOIINE PABEHCTBA:
JUTSL S5KUJIKOTO TTOTOKA!

> kx, =1
T Xj — COAepKaHue y3KuX (Ppakiuii, MOJTBHBIC JTOJIH;
Ki — KOHCTaHTa ()a30BOr0 paBHOBECHSI.
JUIS1 TAPOBOTO MOTOKA:
> =l
=k
| (2)
JUISL TAPO-KUIKOCTHOTO TTOTOKA C 33JITAaHHOM MOJIBHOW JIOJIE OTTOHA €:
Fu‘:.x':
“ltelk-1
| 3)

B sBHOM BHje TeMmIiepaTypa B ypaBHEHHSX BbIlIE HE (DUTYpUPYET, OJHAKO
BeMUMHBl K; M ¢ sBisgioTcs ee (QYHKIUSAMU W TPH 3aJaHHON TemIepaType
NPUHUMAET BIIOJIHE ONPEICTICHHbIE 3HAUECHMUS.

Temnepamypy napoé ppaxyuu, yxooauiei ¢ gepxa KoJOHHbL, ONPEIEISIOT,
KaK TeMIlepaTypy KOHIa OJHOKPAaTHOTO McCIapeHus 3Tol ¢pakuuu. TemmepaTypa
KOHIIAa OJHOKPATHOTO HCIIAPEHHS CIIOXKHOM CMECH JOJDKHA MMETh 3HA4YeHUE,
yaoBieTBOpstouiee paBeHCTBY (2). [Ipu pacuere TemriepaTypbl Bepxa KOJOHHBI,
pabotaronieil ¢ BOASHBIM MapoM (IIPU MPUMEHEHHUU OCTPOTO HCHAPSIONIETOCs
OpOUIEHUS), CIEIYET, MOACUYNTHIBAA NMapIUaIbHOE JTaBICHUE BEPXHETO MPOAYKTA,
YUUTHIBATh Mapbl OPOIIEHUS U BOJIBI.

B ycnoBusX OAHOKpPAaTHOrO WCHIAPEHUS] B TMPUCYTCTBHM BOJSHBIX IapOB
MapLUUaIbHOE JABJIIEHUE CMECHU YTIIEBOIOPOIOB OIPEIENSIOT:
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riae I1 — naBneHue BeliecTBa;
y — MOJIbHAs! 107151 KOMITIOHEHTOB CMECH (YTJIEBOJIOPOIHBIX TTAPOB);
P — naBiieHue HACHIIIEHHBIX TAPOB YUCTOTO KOMIIOHEHTA,
N — monu (mu % MoJ1.) OTAENBHBIX (GpaKIUid YTIAEBOJOPOIHBIX MAPOB.
KOHCTaHTY (pa30BOTO PaBHOBECHS OTIPEICIISIIOT:
=Py Ny P
N 11

y ye.n

Temnepamypa 6v1600a 00K08bIX NO20H06 (TEMIIEPATYPA )KUIKOCTH).

bosee Tounble naHHbBIE OMPEEICHUS TEMIIEPATYPhI BBIX0/1a OOKOBOTO MOTOHA
JTa€T METOJI pacyeTa BCEU KOJIOHHBI OT TAPEJIKU K Tapelike. PEeKOMEHIyIOTCS TaKkxke
OTIPEIENIATh TEMIEPATypy BbIXO/Ja OOKOBOTO TMOTOHA KaK TeMIlepaTypy Hauasa
OJTHOKPATHOTO WCIIAPEHUsS MPU HYJEBOW 0J€ OTTrOHA W MapIHAIIbHOM JaBJICHUH
MapoB BBIBOJUMOM (hpaKIvu.
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Puc. 1.1 — Onpenenenne TemMrepaTyp KUIKAX TTOTOKOB B KOJIOHHE TIPH pa3/IeICHUN
CJIIOKHBIX cMeceit: 1- BepxHsis Tapeika (a0coroTHOE naBiieHne B kostoHHe Bhimre 0,101 Mlla,
LIMPOKKE IPEEIbl BBIKUIIAHUS TPOAYKTa); la- BepxHsis Tapeinka (gasnenue a0 0,101 MIla);

2- Tapenka ¢ 60KOBBIM OTOOPOM JKHJIKOCTH (20COJIFOTHOE JIaBJICHHUE B KOJIOHHE BBIIIIC

0,101 MIla, y3kue npenessl BBIKUIIAHUS (PpaKInii, OpOIICHHE HEBEITUKO); 2a- Tapeika C
OOKOBBIM 0TOOpOM kuaKocTH (naBiaeHue a0 0,101 MIla)

[Ipu pacueTe mapruagIbHOTO JaBJieHUs (Ppakiuu B KOJOHHAX, PAaOOTAIOIIHNX C
BOJISIHBIM TIAPOM, CJEIyeT YYHMThIBaTh BiusHUE BoAsHOro mapa (Gg,), mapoB
opormrenust (Gop), MMEIOMIMX COCTaB BBIBOJUMOHN (pakiuK M TapOB BEPXHETO
npoaykta (D):

G,,

=71 MOP
pl - GOP D Ge n
+ + —
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[Tpu BbIOOpPE TeMmmepaTypbl B KadecTBE MEPBOrO MNPUOIMIKEHUS MOXKHO
M0JIb30BaThCSl KPUBBIMU (puC. 1), T€ B 3aBUCUMOCTH OT TEMIIEPATyphbl BEIKUTIAHUS
50 % dpakuuu no smHEM  MKT Haxomar npuOIu3UTENbHOE 3HAYCHUE
TEMIIEPATYPbI BBIX0J1a 3TON (PAKIIH.

Temnepamypy Hu3za KOJOHHbI PACCUUTHIBAIOT, UCIOJIB3Yys ypaBHeHue (1).
TemnepaTypy HH3a KOJIOHHBI, padoTawlied ¢ BOASHBIM [apoOM, MOKHO
OINPEIENATh Ha OCHOBE OIBITHBIX JAHHBIX. DTy TEMIEPATYPY MOKHO TaKkKe HAWTH
U3 ypaBHEHMS TEIJIOBOro OajaHca OTIOHKOW YacTH KOJOHHBI, MPEABAPUTEIIHHO
3aJIaBIIMCh KOJIMYECTBOM (DpakiMK, KOTOPOE HEOOXOAMMO OTHAPUTh U3 OCTATKa.
PekoMmeHyeTcsl pacCUMThIBATh KOJIOHHY TaK, YTOOBI 00Pa30BaBILIMXCS MAPOB ObLIO
He Oosee 25-35 % ot ocratka.

Temnepamypa celpba, nocmynaouiezo 6 KOJ1OHHY

Tak Kak CbIpb€ MOCTYNAET B KOJOHHY B MapO-)XKUIAKOCTHOM COCTOSIHUH, TO
TEMIEPATypy BXOJa CbIpbS B KOJOHHY MOAOUPAIOT TaKyl0, MpPU KOTOPOH
ynosieTBopsiercsi paBeHCTBO (3). Crneayer yduTBIBaTh, 4YTO B KOJIOHHY C
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KATSITIIBHAKOM YacTO IeJIecO00pa3HO TOJIaBaTh ChHIPhE C TEMIIEpaTypou, mpu
KOTOPOM MAaccoBasi JI0Jisi OTTOHA paBHA HYIIO, TOTJa pacdeT BeAyT mo Qopmyre
(1). Opnako  mpakTUYeCKH  BBIOMpAIOT  TEMIIEpATypy  BXOJa  ChIPhS,
COOTBETCTBYIOIIYIO OOJbBINEH J0J€ OTroHa, YTOOBI pasrpy3uTh HU3 KOJOHHHEL. B
KOJIOHHY, pabOTAaroOMIyIO ¢ BOASHBIM MapOM, TIOJJAIOT CHIPBE C IOCTATOYHO BHICOKOM
TeMIepaTypoi, 4To0bl YBEIMYHUTh TIIyOMHY 0TOOpa JIETKUX (hpaKIIuil.
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Puc. 1.2 — I'paduxk 11 onpezeneHus TeMnepaTypbl Hu3a KOJOHHbI

OuyeHb 4YacTO TEMIIEPATYpy BXOJa ChIPbS B KOJOHHY HaXOHST METOJ0M
noAdopa Tak, 4ToObl MNP JAHHOM JaBJIECHUU OOEcCIeurMBaiach HEOOXOoauMasl 10
orroHa. IIpu pacuere OTroHa COCTaB XHUJKOW W TApoBOM (a3 ompeAessitoT Mo
ypaBHEHUSIM

TUTS SKUIKOM (has3bl:

" 1re(k -1) 4
JUTSL TTApOBOM (hasbl:
Y = ki “ X (5)

YpaBuenue (4) Mo3BOJISIET ONPEACIUTh KOHIIEHTPAIIUIO JTF000TO KOMIIOHEHTA
B JKMIKOW W TapoBod (a3ax mpH OJHOKPATHOM HCIIAPEHUU TIPH HM3BECTHBIX
TeMIlepaType, JaBICHUU W MOJBHBIX JOJSX KOMIIOHEHTOB B Chiphe. llepecuer
MacCOBOM JI0JIM OTTOHA € B MOJIbHYIO € BEAYT M0 YPAaBHEHHUIO:

M
e=ée—~ (6)
M()
rie M, — MOJIEKYJISipHAsi Macca UCXOTHOTO CBIPBS;
M — MoJeKyIApHas Macca apoBoil (hasbl.

IMpumep 1. TemnepaTypa Bepxa KOJOHHBL. B KOJOHHY 4YeTKO#
pektudukanuu noanaercs OensuHoBas ¢pakuus 120-140° C (HU3KOKHUIISIIHMA

7



komrioHeHT) u 140-180° C (BBICOKOKMIISIIIANA KOMITOHEHT). MomsipHast g0
HU3KOKUIIAIIETO KOMIIOHEHTAa B TMapax, yXOJsAluX cBepXy KojoHHbl, Y=0,95.
OnpenenuTs TeMIlepaTypy HaBepXy KOJIOHHBI, TPUHSAB JaBJICHUE PABHBIM
atMochepaomy (101,3 kl1a).
Pemenue:
Bbynem paccmaTtpuBaTh Kaxayro y3Kyr0 Gpakiuio Kak OTAEIbHbIA KOMIIOHEHT
U BECTU pacuer Mg JBYXKOMIIOHEHTHOM CHUCTEMBbI. Torja, 4ToObl ONMpeaeiuTh
3HAYEHUE TEMIIEPATyPhl BEpXa KOJIOHHBI BOCIIOIb3YEMCS BEIPAXKECHUEM:
Nty (7)
K, K
Ecnhu pasencmeo evinonunsaemcs, ciedoeamesibHo, memnepamypa eepxa
KOJIOHHbL 6blOpAHA 6€pHO, eciu cymma He paena 1, 3mo o3nauaem, umo
memnepamypa no0ooOpana HegepHo.
MonsipHass [07s8 HU3KOKUIISINIETO KOMIIOHEHTa 3aaaHa paBHou (0,95,
CJIE0BATEIbHO, BTOPOIO KOMIIOHEHTA:!
y,=1-0,95=0,05.
UYtoObl HAWTH KOHCTAHTHI (PA30BOTO PABHOBECHS HCIOIB3YeEM (POPMYITY
AmBoprTa:

2

lg(p,, —3158) = 7,6715—M, (8)
F(T,)
MIPUHSB B KAUECTBE TEMIIEPATYP KUTICHUS KOMIIOHEHTOB CpeIHNE apu(PMeTHIecKue
TEMIIepaTypbl Hayajlla M KOHIa KumeHus obeux pakuuit. OCHOBHBIM
KOMITOHEHTOM, YXOJSIIUM CBEpXY KOJOHHBI, siBiisiercsa (pakmus 120-140° C,
MOATOMY 33JIaIUMCS TEMIIEpATypoii Bepxa KoJIoHHBI 132° C, 61M3KO# K CpeliHen K
TeMIlepaType KUIEeHHs GpaKInu.
JI7151 HU3KOKUIISILLETO ¥ BBICOKOKUIISIIET0 KOMIIOHEHTOB, MO MPUJIOKEHUIO |
Haitnem 3navenue f(T):
f(130° C)=4,885; f(160° C)=4,297
MyTEM UWHTEPIOJSAIMUA HaWJeM 3HadeHUue ISl MPEeaIoI0KUTEIbHOM
TEMIIEPATYpPbI Bepxa KOJIOHHBI 132° C:
f(132° C)=4,756
Haiinem 3HayeHue [AaBJCHUS HACBHIIIEHHBIX TAPOB  HU3KOKHUIISIIUX
KOMITOHEHTOB:

2,68*4,756
lg(p,, —3158) =7,6715 2885
Py=105,5 xI1a.
JI71 BBICOKOKUITSIINX
2,68*4,756
lg(p,, —3158) =7,6715 2297
Py=48,8 klla.
Haiinem koHCTaHTHI ()a30BOTO PAaBHOBECHS JIJIs KOMIIOHEHTOB 10 (hopMmyJie:
k=P (©)

p
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Bce pacuersl cBejieM B Ta0IIHILy:
dpakiys Cpenusist Temmeparypa Bepxa y; k= Pu
TeMIepaTypa KOJIOHHBI, T p
kuneHus, ° C °C
120-140 130 132 0,95 1,05
140-180 160 132 0,05 0,48
[ToacTaBuM TOJyYeHHbIE JaHHbIE B ypaBHeHue (1):
0,95 0,05
A |
1,05 0,48

PaBeHCTBO BBINOJHEHO, CIIEOBATENbHO, TEMIIEpaTypa Bepxa KOJOHHBI
BbIOpaHa BepHO U cocrtaBisger 132° C. Eciu cymma He paBHa 1, HEOOXOIUMO
3a]1aThCsl HOBBIM €€ 3HaY€HUEM M MOBTOPUTH pacueT. Tak mocTynaroT 10 TeX mop,
1OKa He TOOBIOTCs COOJIIOIeHHs paBeHCTBA (1).

Ilpumep 2. HwxkHuéi 0OpOAYKT TMNPOMAHOBOM KOJIOHHBI YCTAaHOBKH
cTabUIIM3aIMK Ta30BOro OCH3MHA COJIEPXKUT (B MOJISIPHBIX 011X ): ponana — 0,04,
nzodyrana — 0,21, u-Oyrana — 0,62, mentana — 0,13. /laBieHue B HMKHEH 4acTu
kojionnsl 1,5 MIla. Onpenenute Temnepatrypy Hu3a KOJOHHBI.

Pemenue

bynem paccmaTpuBaTh Kaxayro Y3Kyr0 GpaKIuio KaK OTACTbHBIA KOMIIOHEHT
U BECTH pacueT IS JBYXKOMIOHEHTHOW CHCTEMBI. ToOTaa, 4TOOBI OMpEISIHTh
3HAYCHHE TEMITepaTyphbl HM3a KOJIOHHBI BOCTIONB3YEMCS BBIPAKCHUEM:

2% *k =1

JlaBieHue HACBIMIEHHBIX IMApOB M30-OyTaHa W H-OyTaHa OMNpPENeTuM II0
dbopmyiie AmBopTa (8):

B xauectBe Ty BO3bMEM 3HAUEHUS TEMIEPATYpP KUMEHUS] KOMITOHEHTOB (T -
OyraHa = 'O,S ’ C, TO n30-0yTaHa =-1 1,730 C)

Jlns mapoB u30-OyTaHa U H-OyTaHa, MO MPWIOKEHHIO | HaiijeMm 3HaueHue
f(T). 3amamum Temneparypy Hu3a KonoHHBI paBHOi 106°C. [TyreM mHTEpIOIAIMU
nainem 3Hagenue f(T) nna 106°C:

JlaBieHusT HACBIIEHHBIX TAPOB OCTAJIBHBIX KOMIIOHEHTOB HaWJEeM IO
rpaduxy Kokca (mpunoxenue 2).

Haiinem xoHCcTaHTHI (pa30BOTO paBHOBECHS MJIi KOMIIOHEHTOB 1O (opMyie
3).

Pacdertsl cBeieM B TabIuILy:

KoMmoHeHT X PH’ MIla k X‘i*ki

IIpomnan 0,04 4,3 2,87 0,12




N30-byran 0,21 1,75 1,17 0,25

H-byran 0,62 1,41 0,94 0,58

[leutan 0,13 0,52 0,35 0,05
Hroro 1

Hcxons u3 MOMy4eHHBIX Pe3ylbTaToOB, MOKHO TOBOPUTH, UTO TEMIIEpaTypa
au3a koaouHbl 106°C nomo6pana sepHoO.

Ilpumep 3. Illupokass OeH3uHOBas (pAKIUS COCTOUT W3 CIECAYIONUX
b paxuii-kOMIIOHEHTOB:

Komnonenr X0, tep, 2C
H.K.-85 °C 0,323 70
85-120 °C 0,249 100
120-140 °C 0,145 130

Bouue 140 °C 0,283 162

[Ipu HarpeBe (ppakiuu 70 HEKOTOPOH TeMIlepaTyphbl MOJISIpHAS AOJIsl OTTOHA

coctaBuia 0,17 mpu gaBnenuu 335 klla. OnpenenuTe TeMneparypy HarpeBa.
Pemenue:

TeMmmeparypsl TMOTOKOB PACCUMTHIBAIOTCA IIyTEM IOCJIENOBATEIBHOTO
NPUOIMKEHUST 10 T€X IMOpP, MOKa HE OYyIyT BBIMOJHATHCS CIEAYIONIUE PaBEHCTBA
JUTSL TAPOKUAKOCTHOTO TTOTOKA C 33IaHHOM MOH;{pHoﬁ JI0JI€M OTroHa €”:

kix'o;
1+e(k;—1)

i€ X1 MOJIApHAsi JI0JIs 1-TO KOMIIOHEHTA B ChIPbE,
€' - MOJIsIpHas JI0JIsl OTTOHA

1,
©)

JlaBlieHHE HACBIIIEHHBIX MMAapOB KaXJI0W ¢pakuuu omnpeaeauMm 1o (opmye
Amsopra(8):

I[lo ypaBHeHMI0O MOXHO JHMOO IO 3aJaHHOM J0Jie OTrOHAa HAaXOIUTh
TeMIepaTypy, 00, HA00OpOT, MO 3aJaHHON TeMIepaType OMpeneysTh OO
OTrOHA.

[Tyrem moactanoBku T B ypaBHEHHs] TOAOEpPEM HCKOMYIO TEMIIEpaTypy
HarpeBa, MpH KOTOpOH Tpedyemoe paBeHCTBO OyJET BEpHO. 3HAYCHUS (PYHKITUH,
NepeMEHHBIX U KOA(h(UIIMEHTOB MPUBECHBI B TAOTUIIE.

3anaHus ISl CAMOCTOSITEILHOI0 pelieHus
3agaua 1. B konoHHy 4YeTkoll pekTU(dUKauu MojaaeTcs OCH3UHOBAS
bpakiys HU3KOKHUTISAIIUH KOMITIOHGHT W BBICOKOKHIISAIIUN KOMITOHEHT. MosipHas
JIOJIT HHU3KOKHITIIIETO KOMIIOHCHTa B Tapax, YXOJSIIMX CBEPXY KOJOHHBHI.
OnpenenuTs TeMIlepaTypy HaBepXy KOJIOHHBI, TPUHSB JaBJICHUEC pPaBHBIM
atMochepaomy (101,3 kI1a).

Ne Temneparypa Temneparypa Momnspraas  pons | Momnsipaas Jons

BAPUAHTA | KUIICHUS KUIIEHUS HU3KOKHILSIIETO | BBICOKOKMIISIIETO
HU3KOKHUIIAIIETO | BBICOKOKMIIALIETO KOMIIOHEHTAa KOMIIOHEHTAa
kommoHeHTa, ° C | kommnoHeHTa, ° C

1,10 30-60 60-90 0,95 -
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2,11 60-90 90-120 - 0,85
3,12 85-100 100-140 0,90 -
4,13 100-120 120-150 - 0,70
5,14 120-130 130-180 0,70 -
6,15 150-170 170-200 - 0,95
7,16 130-150 150-180 0,75 -
8,17 150-170 170-210 - 0,90
9,18 170-190 190-250 0,80 -

3agauya 2. I[lupokas OeH3MHOBas (QpPAKIUS COCTOUT U3 CIEAYIOIINX
dpaxuiti-komnoneHToB  A. Ilpu npasnenuun B. Omnpenenuts TtemmepaTypy B
KOJIOHHE.

No Bap. A B
1,6,11,16 |Kommonent Xi tep 335 klla
H.x. -85 0,282 73
85-120 0,253 115
120-140 0,241 136
Bemue 140 0,224 168
2,7,12,17 |KommoneHT Xi tep 238 klla
85-105 0,030 96
105-140 0,067 122
140-180 0,903 159
3,8,13,18 |KommnoneHT Xi tep 0,71
N30-0yTan 0,018 -11,7 MlIlIa
H-Oyran 0,820 -0,5
H3o-nentan 0,081 36,1
49,1419 |KommoHeHT Xi tep 210 kI1a
M-Kcuton 0,022 139,1
O-kcunon 0,950 1444
Apomatnaeckue YB C9 0,028 160,0
5,10,15,20|KomMmnoneHT Xi tep 0,21
H.x. -85 0,282 73 MlIlIa
85-120 0,253 115
120-140 0,241 136
Beime 140 0,224 168
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2 IOCTPOEHHUE KPUBBIX OU. ONPEAEJIEHUE TEMIIEPATYP
BbBIBOJJA BOKOBBIX ITPOAYKTOB

Hnsa noctpoenuss nuauu OU Hedrelt n HeTSIHBIX Gpakuil OAHUM U3
HamOoJiee pacrpocTpaHEeHHBIX sBIsieTcs Meton  OOpsmunkoBa-CMUIOBHY.
HcxoaHsIMu AaHHBIMH [T TocTpoeHus TuHUM OW Hedtu u HePTIHBIX ppakuuii
aBisitoTcs KpuBbie UTK.

Meton 3akmrodaercss B MCNOIb30BaHUM Tpaduka OOpsaunkoBa-CMHUI0BUY,
C LEIBI0 ONPENEIUTh TEMIIEPATypbl, OTBEYAIOIIME Hadaldy OJHOKPATHOIO
ucnapenus - 0% (HOW) u xoHiy ogHokpatHoro ucnapenus - 100% (KOW).

B cooTtBeTcTBUM C METOJOM HEOOXOAMMO 3HAaThb TAHIEHC YyrIja HaKJIOHA
kpuBoit UTK u Temnepatypy 50%-noro otrona. TaHreHc yria HakjOHa KpHUBOU
NTK u3mensiercss B mpenenax BCEH KpHUBOW pa3rOoHKM. OHAKO HAKIOH y4acTKa
kpuBor UTK ot 10 no 70% maet moctaTouHO HAJEKHBIE CPEIHUE BEIIMYUHBI IS
BCcel KpuBOW. TaHreHc yriia HakinoHa kpuBo M TK HaxoauTes U3 COOTHOLICHHUS:

tgLHTK _ t70% B th%

70-10 (10)

Temmneparypsl 10, 50 u 70%-HOro OTroHa HaAXOIATCS HEMOCPEACTBEHHO I10
kpuBor UTK. Ilo 3nauenusm tanrenca yria HakioHa UTK u temmneparype 50%-
HOTO OTroHa HaxoauM Ha rpaguke OOpsguukoBa-Cmumosuy HOU u KOU
(npunoxxenne 3). HemocraTkoM rpaduka sBISE€TCS €ro HHU3Kas TOYHOCTD,
CBsA3aHHas ¢ Temreparypou 50% BBIKUIIaHHUS.

Ipumep 1. Iloctpoutrs mnunuto OU dpakuuu 120-180°C, wumeromiei
cleayromui (paKkIMOHHBIN COCTAaB:

Brrxon 0 10 (20 |30 |40 |50 |60 |70 |80 |90 |100
bpakiuit, %

Temmeparypa | 120 |126 | 129 | 132 | 138 | 148 | 156 | 162 | 171 | 175 | 180
oTrona, °C

1. Crpoum nmunauto UTK st umeromuxcst B Ta0iuIe JaHHBIX:

[
o
o

[EEY
co
o

[EEY
o)
o

140

120

Temnepartypa oTroHa, °C

100 T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 S0 100

OT1roH ¢ppakuymi, %

12




ITo xpuBoit UTK ¢dpakmum 120-180°C Haxoaum cieayronre TeMiepaTypshl:
tios = 126°C; tine = 148°C; th1f = 162°C;
PaccuutsiBaeM TaHreHC yriia HakjioHa kpuBoit UTK:

tg/UTK = 162-126 _ 0,60
70-10

Ha rpaduxe O6psguukoBa-CMUI0BHY OT abcuuccsl, oTeedaromei 944K

BEJIEM BEPTUKAJIBHYIO MPSIMYIO BBEpX M BHHU3 J0 mepeceueHus ¢ kpuBbiMu 50 %-
HOTrO BhIKHMaHuA. [lonydeHHbIE TOYKM 3THX KPUBBIX MPOELUPYEM Ha OCh OpJMHAT,
rje ¥ nojiydaem npoueHt otrona no kpusod UTK, coorserctByromue 0 % (HOWN)
u 100% (KOU) no OU.

B namem npumepe:
0% (HOM) = 35% (UTK); 100% (KOW) = 57% (UTK).

[Tocne storo Ha rpaduke, cojepkameM MOCTpoeHHyo kpuByro HTK
ormeuaeM nonydeHHble Touku (HOU, KOW) u omyckaem mnepneHAUKYISPHI 10
nepecedenust ¢ kpuBot MTK, u3 moyy4eHHBIX TakUM 0Opa30oM TOYEK OIyCKaem
NEPIEHIUKYJIApbl HAa OCH TeMIleparyp, mnoiiydas Ttemneparypel OW mipum
temnparypax HK u KK.

190

180

170

160

150 —

140 7,—4—/- .

e ll]
130 -

TemnepaTypa 0TroHa, * C

120 -

110

100

4] 10 20 30 40 50 60 70 80 90 100
OTroH ¢ pakumi, %

tM = 135°C; tQ1 = 154°C;

CoenuHUB TONMydyeHHBIE TOYKH, HaxoauM JmHuto OU ¢pakmmu 120-180°C
pu aTMOC(EpHOM JaBICHUU:

IIpumep 2. Jlna onucaHHbIX B TmpuMepe | ycrnoBuil omnpenenum
TEMIIepaTypy BbIBOJA KUJIKOU (PPAKIIMK U3 KOJIOHHBI MTPU NMapIHAIbHOM JIaBJICHUN
0,17 MlITIa.

Pemenue:

JIns perieHust 3TOrO 3aJaHWs HaM TMOHAm00UTCs HoMorpamma (rpaduk)
Kokca nns onpeneneHus: 1aBia€HUs] HACBIIMIEHHBIX MApOB YIJIEBOJAOPOAOB U BOIBI

[IpU Pa3IMYHBIX TeMnepaTrypax (IpuioxkeHue 2).
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Hcnonw3ya c2pagux Kokca ooOpawaiime enumanue Ha eOUHULbL
uzMepenus, 6 KOmopulx evipajxceno oasnenue. I10CKoNbKy B IpUMEpPE J1aBJICHUE
MPEACTABICHO B MM.PT.CT. llIepeBeAeM AaBieHue u3 MIla B MM.pT.CT.:

P=0,17*133,3 =22,7 Mmm.pT.CT

Ha rpaduxke Kokca Haiizem TOYKy mepecedeHHs TeMIlepaTyphl,
coorBercTByromel 100%-omy Bbixoay mo nuHuu OW U naBiieHHs], IPU KOTOPOM
Obuta ompenenena OW. 3arem cmycTUMcsi MO KPUBOM, Ha KOTOPOM JIEKHUT
ONpelNclICHHass HaMu TOYKa, A0 NpsAMOM 3agaHHOro naamieHusd. CHumaeMm
MOKA3aHUSI TEMIIEpaTypbl, OHA COOTBETCTBYET TEMIEPAType BbIXOAA KUIAKOU
dbpakuuu U3 KOJOHHBI NPHU 33JJAaHHOM JaBJICHUH.
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JlaBicHHE HACBIICHRBIX TAPOB, MM PT.CT.

TemnepaTypa BbIBO1a OOKOBBIX TOTOHOB cocTaBisieT 60° C

3ajanus 11 CAMOCTOSITEJILHOTO peleHusl
3apaua 3. Iloctpoutrs muamio OW dpakumm, wuMeEromen Claeayrommii
bpakuuoHHbIN cocTaB A. OnpenenuTs TeMIepaTypy BbIBOJA KUIKON (PpaKIuu u3
KOJIOHHBI MPU MapliaibHOM JaBjieHuU B.

No A B
BapuaHTa

1,11 H.K- 272 °C, 10 % - 295 °C, 20 % - 311 °C, 30 % - 348 °C, 40|0,1111
% - 367 °C, 50 % - 380 °C, 60 % - 401 °C, 70 % -414 °C, 80 |krc/cm?
% - 419 °C, 90 % - 422 °C, K.K. —430 °C

2,12 H.K- 240 °C, 10 % - 252 °C, 20 % - 263 °C, 30 % - 274 °C, 40| 812
% - 284 °C, 50 % - 296 °C, 60 % - 312 °C, 70 % -326 °C, 80| krc/m?
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% - 342 °C, 90 % - 360 °C, K.K. - 371 °C

3,13

H.K- 230 °C, 10 % - 265 °C, 20 % - 289 °C, 30 % - 301 °C, 40
% - 332 °C, 50 % - 340 °C, 60 % - 356 °C, 70 % -361 °C, 80
% - 372 °C, 90 % - 390 °C, K.K. -395 °C

950

Krc/M2

4,14

H.K-210 °C, 10 % - 226 °C, 20 % - 240 °C, 30 % - 256 °C, 40
% - 268 °C, 50 % - 274 °C, 60 % - 295 °C, 70 % -299 °C, 80
% -319 °C, 90 % - 327 °C, K.K. - 330 °C

948,3
Krc/m2

5,15

H.K-220 °C, 10 % - 226 °C, 20 % - 230 °C, 30 % - 238 °C, 40
% - 242 °C, 50 % - 255 °C, 60 % - 267 °C, 70 % -280 °C, 80
% - 302 °C, 90 % - 312 °C, K.K. - 320 °C

0,0075
MlIlIa

6,16

H.K-150 °C, 10 % - 155 °C, 20 % - 168 °C, 30 % - 178 °C, 40
% - 179 °C, 50 % - 185 °C, 60 % - 192 °C, 70 % -215 °C, 80
% - 224 °C, 90 % - 255 °C, K.K. - 260 °C

0,0087
Mlla

7,17

H.K-90 °C, 10 % - 98 °C, 20 % - 110 °C, 30 % - 130 °C, 40 %
- 136 °C, 50 % - 138 °C, 60 % - 150 °C, 70 % -160 °C, 80 % -
175 °C, 90 % - 186 °C, K.K. —200 °C

8700
IIa

8,18

H.K-80 °C, 10 % - 90 °C, 20 % - 115 °C, 30 % - 130 °C, 40 %
- 140 °C, 50 % - 142 °C, 60 % - 160 °C, 70 % -169 °C, 80 % -
180 °C, 90 % - 200 °C, K.K. -202 °C

0,0093
Mlla

9,19

H.K-80 °C, 10 % - 90 °C, 20 % - 115 °C, 30 % - 130 °C, 40 %
- 140 °C, 50 % - 142 °C, 60 % - 160 °C, 70 % -169 °C, 80 % -
180 °C, 90 % - 200 °C, K.K. -202 °C

917

Kre/M2

10,20

H.K-55 °C, 10 % - 95 °C, 20 % - 105 °C, 30 % - 130 °C, 40 %
- 135°C, 50 % - 139 °C, 60 % - 180 °C, 70 % -189 °C, 80 % -
191 °C, 90 % - 200 °C, K.K. - 210 °C

0,011
MIla
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3 COCTABJIEHUE MATEPUAJIBHBIX BAJTAHCOB

IIpumep 3. Pacuer matepuanbHOro Oayianca ycrtaHoBku aTtmocdepHoir (AT)

NEPETOHKH HE(PTH.
_ @ TAXKENbIA
NErKnn BEH3WH
/4: BEH3UH

D
D, %

T~ K-3/3

K-1

K-2 BOAO. NAP
g
™~ Ry
KEPOCWH
K-3/2
_D_,BO'D" NnAP
et R;
3MMHEE
OAN3TONNKMBO
K-3/1

=—sBOAO. NAP
T~ R,

NETHEE
An3Tonnueo

= BO[. NAP

HE®Tb ; L "

e

NONYOTEEH3UHEHHARA HE®Tb

Ry MA3YT

CocrtaBuM MaTepuaibHbIi 0anaHc ycTaHOBKHM AT MOIIHOCTBIO 6 MIIH. T B TOJ
no HepTu. B xononne K-1 nmpexycmorpum otbop Ppakuuum nerkoro 6eHsuHa 28-
85°C, B OCHOBHOU CIOXHOW KOJIOHHE (pakiuid: Tsokenoro 6enszuna 85-180°C,
kepocuHa 180-240°C, 3umuero au3toruuBa 240-290°C, netHero nu3tormuBa 290-
350°C u mazyrta 350-K.K. IIpumem uucino pabouux mueit B roay 340 u coctaBum
MaTepualibHBIM OanaHc oTOeH3MHUBaroIel KojgoHHe K-1 u arMmocdepHoi
KoJIOHHHBI K-2.

Tabmuua 1- Ot0op Gpakuuit u3 HedpTH

ITorenuumansHOE o
Honst orGopa oT daktruyeckuii 0Té0p,
®pakuun coaepIKaHue B o
o HNOTEHIMANA Yo Macc.

HedTH, Y% Macc.
I'a3e! o C4 1,38 1,00 1,38
28 —85°C 6,09 0,99 6,03
85—180°C 19,05 0,99 18,86
180 — 240°C 13,45 0,98 13,18
240 — 290°C 10,86 0,95 10,32
290 — 350°C 12,31 0,90 11,08
350 - K.K. 36,86 1,035 38,15
[ToTepu — — 1,0
Htoro 100,00 — 100,00

[lo mamapiM Tabm.l ctpoum kpuByro WTK wedtn, ompenmensem mo Hel
MOTEHIIMAIIBHOE CoJiep)KaHue OTOMpaeMbix (pakmuii. [lanee mnpuHuMaeM Ha
OCHOBAaHHMH JIUTEPATYPHBIX JaHHBIX JOJIO0 OTOOpa (pakmuii W HAXOAUM UX
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daktuyeckuit otO0p. Bech HemoboOp (pakuumii MPHUILIIOCOBBIBAEM K OCTaTKy -
ma3yty. llorepu npumem B konuuectBe 1% Macc. Pesynprarel pacueroB
MPUBEICHBI B TAOIUIAX.

Tabnuna 2- MarepualibHbIN 0ajlaHC YCTaHOBKHU

Breixon
Hoxasarem M % Mmacc. T/9 T/CYTKH T/TOJ
[MPUXOM;:
Hedts 100,0 735,294 17647,06 6000000
PACXOU:
I'az C1-Cq4 — 1,38 10,147 243,53 82800
28 — 85°C 85 6,03 44,338 1064,12 361800
85 —180°C 122 18,86 138,676 3328,24 1131600
180 — 240°C 168 13,18 96,912 2325,88 790800
240 —290°C 210 10,32 75,882 1821,18 619200
290 — 350°C 260 11,08 81,471 1955,29 664800
350 - K.K. 387 38,15 280,515 6332,35 228900
[Totepu — 1,0 7,353 176,47 60000
NTOI'O — 100,00 735,294 17647,06 6000000

Tabnuna 3- Marepuanbabiil 6ananc koyoHHbI K-1

IToxa3arenu yenosuoe Brixon Ha Hegr, KoaunuecTBo, Kr/4
0003HaUYCHHE % macc.
ITPUXO/: nHedTh L 100,00 735294
PACXO:
I'az C1-C4 — 1,38 10147
Bensun 28-85°C D1 6,03 44338
[ToryoTr6en3uneHHas HePThH Lo 91,95 673456
[Torepu — 1,0 7353
HUTOI'O — 100,0 735294
Tabmuma 4 - MarepuanpHbIid Oananc KoJOHHBI K-2
Brixon, % macc.
YcaoBHOE Ha Komngectno,
IToTroxu
0003HaYECHHE Ha He()Th | MOJIYOTOCH3UHE Kr/4
HHYIO HEPTH
MMPUXOU:
[TonyoTOeH3uHEeHHAs Lo 91,50 1000 673456
He(Th (C yUeTOM MOTEPH)
PACXO/;:

Bensun 85 — 180°C D> 18,86 20,59 138676
Kepocun R4 13,18 14,39 96912
3uMHEE TU3TOILUINBO R3 10,32 11,27 75882
JleTHee TU3TOILTUBO R> 11,08 12,10 81471
Masyt R1 38,15 41,65 280515

HUTOI'O — 91,59 100,0 673456

[Ipu coctaBnenun marepuaibHbix OamancoB kojioHH K-1 u K-2 Bce motepu
N0 YCTAaHOBKE OTHECEM Ha NOJYyOTOEH3MHEHHYIO He(pTh. BbIXOA OTIEIbHBIX

(bpakuuii B mepecyeTe Ha MOIYyOTOCH3UHEHHYIO He(PTh HAX0AUM 110 (hopMyJIe:
17




B Ax100

A , % Mmacc.

rae A u A' — BBIX0J (PpakIuii COOTBETCTBEHHO HA CHIPYIO M MTOJTYOTOCH3WHEHHYTO
He(dTh, % Macc.;
Lo — BBIXO1 MOTyOTOCH3UHEHHON HEPTH C y4eTOM MOTepb, % Macc.;

3agaHus ISl CAMOCTOSITEILHOIO pelleHus
3amauya 4. CoctaBuTh MaTepUAIbHBIA OajlaHC ycTaHOBKH AT MOIIHOCTBIO A
no Hedtu. [Ipumem uucno pabouux gaHeil B rony B u cocTaBuM MarepuanbHBIN
Oamanc orOeH3uHUBaromeld kojgoHHbI K-1 um armocdepHoit komoHHHBl K-2.
Hanusie no dpakmuonnomy coctaBy C. B kononne K-1 npedycmompum ombop
@paxyull 1eeko2o0 OeH3UHAa, 8 OCHOBHOU CIONCHOU KOJOHHE (Ppakyuii: msaxiceno2o

6€H3uHa, KepocuHra, dus*monﬂu@a, Jlemue2o Ou3monauea u masymad.

Bapuant |1 2 3 4 5 6 7 8 9 10
A 200 220 230 250 280 | 290 300 |[320 | 350 380
B 300 310 320 300 310 | 315 330 |[320 | 310 315
1C Opakiuu [ToTenuunansuoe Homns otbopa ot

coziepkanue, % [TOTEHIIMAILHOIO

COJICpKaHUs

Meran 81,35 1,0
I"a3er C2-Cy 3,5 1,0
Bensunosas 100-140°C 2,27 1,15
Jlurpounosas 140-180 °C 6,06 0,99
Kepocunosas 180-220 °C 5,305 0,754
JuzensHoe Toruso 220-350 °C | 1,515 1,0
[Torepu - -

Bapuant |11 12 13 14 15 16 17 18 19 20
A 200 220 230 250 280 | 290 300 |[320 | 350 380
B 310 300 320 315 300 |310 315 320 | 320 310

2C Opakiuu [ToTenumansHoe Homns otbopa ot
coniepkanue, % MTOTEHIINAIBHOTO
COJICpKaHUs
T'a3e1 o Ca 1,1 1,0
Bensunosas 10 62°C 4.1 0,89
62-85°C 2,4 0,88
85-120°C 45 0,88
120-140°C 3 0,89
140-180°C 6 0,89
Kepocunosas 180-240°C 9,5 0,88
JmzenpHoe Tormmeo 240-350°C | 19 0,8
Maszyt 350 °C -K.K. 49,4 1,025
[Torepu - -

Ilpumeuanue: /Ina eapuanmoe 1-10 3a0anue 1C obwee; ona eapuanmos
11-20 - 2C obwee.
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Ipuaoxenne 1- 3naueuus F(T) st popmynsr AmBopTa

3uauenun f(7T)

Temueparypa, °C £(7) Temneparypa, °C £(7)
-40 12,122 240 3,144
=30 11,363 250 3.031
-20 10,699 260 2,924
-10 10,031 270 2,821

0 Q448 280 2,724
10 R014 290 2,630
20 8421 300 2,542
7,967 310 2456
40 7,548 320 2,375
50 7.160 330 2,297
60 6,800 340 2,222
70 6,660 350 2.150
]0 6,155 360 2,082
90 5,866 370 2,005
100 5,595 IR0 1,952
110 5,343 360 1,891
120 5.107 400. 1.832
130 4.885 410 1.776
140 4,677 420 1,721
150 4,480 430 1,668
160 4,297 440 1,618
170 4,124 450 1.569
180 3,959 460 1.521
190 3,804 470 1.476
200 3,658 480 1,432
210 3,519 490 1,339
220 3.387 SO0 1,348
230 3.263
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Ipuao:xkenue 2 — I'paduk Kokca
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I"'pacdux Koxca jis nepecyera naBieHHs HAChIIIEHHBIX I1apOB C OTHON TeMITepaTyphl Ha APYTYIO
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Ipuaoxenne 3 - I'papux OOpsagunkoBa-CMumoBHY. 3HAUCHHE TEMIEPATYP
cooTBeTCTBYIOT 50% OTroHa HeTenpoayKTa
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Br100op HOMepa 3a1aHMs VI KOHTPOJIbHOI PaldoThI.
BapuaHThI ¥ 321241 /151 KOHTPOJIbHOI padoThI Pe/ICTABIeHbI HUKE B
Ta0JINIIE

B nmpomecce wuszyueHuss kypca «XHUMHYECKass TEXHOJOTHS IEPBUYHOU
nepepaboTki  HEeTENPOAYKTOB»  CTYACHT-3a0YHUK  JIOJDKEH  BBITIOJHUTH
KOHTPOJIBHYIO paboTy. K BBIMOJHEHHIO KOHTPOJIBHOM PabOThl MOKHO TIPUCTYITUTH
TOJIBKO MOCJIE€ YCBOCHUSI TEOPETUUECKON YacTW MaTepuaia U OCBOCHHUSI METOJIOB
pacdera M pemieHus MPUMEPOB TUTIOBBIX 3a7a4, MPUBEICHHBIX B JAHHOM MTOCOOWH,
10 COOTBETCTBYyIomeH TeMe. [Ipu BBIONIHEHUM 3aaHus HY>KHO TPUBOJHUTH BECh
XOJI PEIICHHs] 1 MAaTEeMAaTHYECKHUE TIPeoOpa3oBaHUsI.

Kaoiwcovii _cmyodenm _svinonnsem _nomep  KOHMPOIbHO20 3a0anus,
coomeemcmeyrowull_08yM_NOCAeOHUM Yuppam Homepa cmyoeHyecko2o bunema
(trabmuna). Hampumep, HOMep cryaeHueckoro Ouiera 98541, nme mocnenHue
udper 41, UM COOTBETCTBYET HOMEP KOHTPOJBHOIO 3aJaHus I0J] HOMEPOM 2
(cormacHo OOBSICHEHHUSM, NPUBEJACHHBIM HIDKE TaOJUIbI), a, CJIEI0BATEIIbHO,
CTYJICHT B 3TOM KOHTPOJHHOM 33JIaHWH M3 3aJ1aud 1 JIOJDKEH BBITIOJHUTH BapHAHT
2; w3 3agaum 2 — BapuaHT 19; u3 3agaun 3 — Bapuant 11; u3 3agaum 4 — BapuaHT
16.

Tabnuua — 3agaun ¥ BapuaHThI B 33JJaHUU JJISI KOHTPOJIBHOU pabOThI

IMocaennue 3AJIAUH
uudpsl HOMeEpa
3a4eTHOM Ne 1 2 3 4
KHIKKH 3ajaHusA
BAPUAHTBI
X0 1 1 20 10 15
X1 2 2 19 11 16
X2 3 3 18 12 17
X3 4 4 17 13 18
X4 5 5 16 14 19
X5 6 6 15 15 20
X6 7 7 14 16 1
X7 8 8 13 17 2
X8 9 9 12 18 3
X9 10 10 11 19 4
YO 11 11 10 20 5
Y1 12 12 9 1 6
Y2 13 13 8 2 7
Y3 14 14 7 3 8
Y4 15 15 6 4 9
Y5 16 16 5 5 10
Y6 17 17 4 6 11
Y7 18 18 3 7 12
Y8 19 1 2 8 13
Y9 20 2 1 9 14

*- 20e X — omo nmobas yugpa om 0 00 4; a Y — smo arobas yugppa om 5 0o 9
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KontponbHas paboTa goKHA OBITh aKKypaTHO O(OpMIICHA; JIJIsl 3aMEYaHHMA
MpernojiaBaresiss HY>KHO OCTaBJISITh IIMPOKHUE IOJIS; MUCATh YETKO U SICHO; HoMepd,
YCI08Us 3a0ay, 8 HUX YUQPposvle OaHHble 8APUAHIA NEPENUCHIBANb NOJIHOCHIbIO U
8 MoM nopsioke, 8 KAKOM OHU VKazaHvl 8 3adayu. B xoHIle paboTHI cieayeT aaTh
CIIUCOK HCIOJIb30BaHHOM nuTeparypbl. CCHUIKM Ha HUCIHOJIB3YEMYIO JIUTEpaTypy
opopmisitor B cootBerctBur ¢ ['OCT P 7.0.5-2008. Ilpumep mnpaBUiIbHOTO
ohOpMIICHHSI CCBUIOK Ha Y4eOHHKH — B OubOiuorpaduyeckoM CIIHCKE
peKoMeHayeMol JmTepaTypbl. Pabora momkHa OBITH NaTHpPOBAHA, IOJMHUCAHA
CTYJIEHTOM W MPEJICTaBICHA B BY3 ISl PEIICH3UPOBAHMUS.

Konmponvnaa paboma, 6vlnoiHeHHAA _He NO___C60eMY 8aAPUAHMY,
npenooasamesiem He PeUeH3UPYemca U He 3aCUUmbléaemcsa KaK COaHHasl.

Ecnum koHTpompHas paboTra HE 3auTeHa C IMEPBOTO pas3a, €€ HYXKHO
BBHITIOJIHUTH TIOBTOPHO B COOTBETCTBHM C YKA3aHUSAMH TIPETIOAABATENS U BBHICIATH
Ha pEICH3MpPOBAaHUE BMECTE C HE 3ayTeHHOW pabotoi. HcmpaBieHus ciemyer
BHOCHUTH B KOHIIE TETPaJH, a HE B PEIICH3UPOBAHHOM TEKCTE.
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