MUWHMCTEPCTBO HayKM 1 BbICLLEro obpasoBaHust Poccuiickoin deepaunm
HWKHEKAMCKNIA XUMNKO-TEXHO/IOMMYECKUIA MHCTUTYT (thrnuman)
(hefiepasibHOro rocyapCTBEHHOrO GKO4XKETHOro 06pPa30oBaTe/IbHOIO YUPEXAeHNS
BbICLLEro 06pa3oBaHus
«Ka3aHCKNIA HaUMOHaNbHbIA UCCNeaoBaTeIbCKNIA TEXHOOMMYECKNIA YHUBEPCUTET»
(HXTUN ®I'b0Y BO «KHUTY»)

JNOKYMEHT NOAMNUCAH yT B E P)i(ﬂlAI-O

3/IEKTPOHHOW MOAMUCHIO

3amecTn®"Y” gupekrtopa no YP
Hukndoposa
2022 T.

dOHJ OLUEHOYHbBLIX CPEACTB
Mo ANCUMUNIINHE:
51.B.06 TexHonorus HedpTn 1 rasa

HanpaBneHne noaroToBKu:
18.03.01 «XmnmMuyeckass TeEXHONOrnA»

Mpodnnb NOArOTOBKN:
«XMMUYeCKas TEXHOOMMA NPUPOAHbIX 3HEProHOCUTENEN U YTNIePOAHbIX
MaTepuanos»

Ksanmukaumsa:
bakanasp

dopma 06yyeHus:
3a04Haf

HwxHekamck 2022



CoctaButenb @OC:

cTapLuvii npenogasatens Kaeapbl HXC I".P. XyCHYyTAMHOBA
(LOMKHOCTL) (9.1.0)

@®OC paccMOTpeH M 0406peH Ha 3acefgaHUn Kaeapbl HedyTEXMMNYECKOTO CUHTE3a,
npoTokon ot 06 anpena 2022 r. Ne 8

3aB. Kadeapori P.3.Arsamos
Cb AR </(nop6riico) (¢.1.0)

SKCnepT:
OTBeTCTBEHHbIN 3a OOI, pa3paboTumnk YTl

Hosoxwunosa A.W., poueHT kKadegpbl Hedrexummnyeckoro cuHtesa HXTU
oT BOY BO «<KHUTY»

@.N.0.. LO/MKHOCTb, OpraH13aLus, Noanuch



Hepeueub Komnemeuuuﬁ u undukamopoe oocmuicenus Komnemeuuuﬁ C YyKa3anuem smanoe qbopmupoeanuﬂ 6 npoyecce 0C60eHun

OUCUUNIUHDL

Kommereninm:

I1K-4 CriocoGeH K onepaTUBHOMY YIPABIECHUIO XUMHUKO-TEXHOJIOTHYECKUM OOBEKTOM I10 MPOU3BOJICTBY MPUPOIHBIX SHEPTOOCUTENCH U YIIIEPOIHBIX
MaTepHaoB

I1K-4.1 3HaeT XUMHIO U TEXHOJIOTHIO TIEPepadOTKU HEPTH U Ta3a, OCHOBBI SKOHOMHKH MPOU3BOJICTBA; HOPMATHBBI PacXoja ChIpbs, MAaTCPHUAIIOB, TOTI-
JIMBA, PEareHTOB, CTAHIAPThI, TEXHUYECKUE YCIOBUS U IPYTrUe PyKOBOAAIIUE MaTepUabl 0 pa3paboTke u 0OPMICHUIO TEXHUYECKOM IOKyMEH TaIllH; Tep-
CHEKTUBBI TEXHHYECKOT0 3KOHOMHUYECKOTO Pa3BUTH MIPOU3BOJICTBA; MEPEAOBOI OTEUECTBEHHBIN 1 3apyOeKHBIN OMBIT B 00JACTH MPOU3BOJICTBA aHAJIOTHY-
HOM MPOJIYKIINH; MPaBUiIa MPOMBIIIEHHOW 0€30IaCHOCTH, 110 OXPaHEe TPY/Aa U MOKapoOe30MacHOCTH

[1K-4.2 YmeeT uuTaTh MPOEKTHYIO JTOKYMEHTAIUIO; pa3pabaThiBaTh METOAMYECKHE W HOPMATHUBHBIE MaTepHallbl, TEXHHUYECKYIO JOKYMEHTAlUIO, a
TaK)K€ BHOCUTH MPEAJIOKEHUS U MEPOIPHUATHS M0 OCYIIECTBICHUIO pa3pabOTaHHBIX MPOEKTOB M MPOU3BOJCTBEHHBIX Mporpamm; 3h(ekTuBHO U 0e30macHo
IKCILTyaTUPOBATh 000pYI0OBaHUE, 3/1aHUS U COOPYKECHHUSI, 3aKPETIIEHHBIE 32 MPOU3BOACTBOM; aHAIU3UPOBATH IPUYUHBI Opaka U BBITYCKA MPOTYKIIMH HU3KO-
ro KauecTBa, pa3padaTbiBaTh MEPOMPUSITHS TI0 €ro MPeayNPEexkICHUI0; MPOBOIUTH TEXHUKO-3KOHOMHYECKYIO OIICHKY WHKEHEPHBIX PEIICHUI Ha OCHOBE pac-
YeTa OCHOBHBIX MOKa3aTesneil 5KOHOMU4eCcKon 3 (HeKTHBHOCTH

[1K-4.3 Bnageer HaBbIKaMU yIpaBJICHHS] TEXHOJIOTMUYECKUM IMPOLIECCOM; KOHTPOIS COOTIOCHHS HOPM TEXHOJIOTMUYECKOTO PEKUMA, YCTAHOBICHHBIX
perJaMeHToM, MpaBuil OE30MacHOCTH Ha TEXHOJIOTHUYECKOM 00BEKTe; KOHTPOJISI pabOThl MO MOBBIMICHUIO A()eKTUBHOCTH MPOU3BOJCTBA, COKPAILIEHUS HOPM
pacxo/ia ChIpbs, SHEPrOPeCypCcoB, pEareHTOB; MPOBEACHHS PACCIEAOBaHUN U yUET BHEIUTAHOBBIX OCTAHOBOK YCTaHOBOK, 00OPYIOBAaHMs, POU3BOICTBEHHBIX
HEMOJA0K; 00eCreuyeH s CBOEBPEMEHHON U MPABUJIILHONW KOOPAMHALMU PAOOTHI TEXHOJIOTUYECKOTO OOBEKTA B CIyYasX aBPUMHBIX CHUTYAIlHi; METOIaMH
OLIeHKH 2P (PEKTUBHOCTH HCIIOIH30BAHUS PECYPCOB MPEATIPUATHUS IS peau3alii TEXHOJIOTHYECKHUX MPOIIECCOB U MPOU3BOJICTBA B I[€7I0OM; HaBBIKaMU cOOpa
1 00pabOTKU TaHHBIX, HEOOXOUMBIX JJIsl OTIpEeAeTICHUS IKOHOMUYECKOU 2 (HEKTUBHOCTH



Huouxkamopowi

dmanst hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTUHDBL

oocmudiceHus (vkazamw ece memwl uz PIIJ])
KomnemeHyuu Jlexkyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoekm Haumenosanue
3anamus, 1abopa- 3anAmMuA (paboma) OUEHOUHOZ0 Cpedcmen
MOPHbBLIL NPAKMUKYM
I1K-4.1 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Konumponvnas paboma,
nabopamopuasn paboma
Nel,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOI, IKIAMEH
I1K-4.2 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Koumponvnas paboma,
nabopamopuasn paboma
Nol,2, zpynnoeasn ouckyc-
cua Nel,2, npakmuueckan
paooma Nel, 3auem ¢
OUCHKOIL, IKIAMEH
I1K-4.3 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Koumponsnas paboma,

nabopamopuasn paboma
Nol,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckan
paooma Nel, 3auem ¢
OUCHKOIL, IK3AMEH




Ilepeuensv ouyenounvix cpedcme no oucyuniune (Mooyno)

OueHuBarone MEpONPUATHS Kon-Bo - baser
min | max
8 cemecTp
BrInonHeHne npakTHIecKoi paboThl 1 6 10
Brinonaenue 1abopaTopHbIX padoT 2 9 16
['pynnoBasi AMCKYyCCHS 2 3 4
KonrtpomnbHas pabota 1 18 30
3aueT ¢ OLIEHKOM 1 24 40
HUTOI'O 60 100
9 cemecTp
BrInonHeHne npakTHIecKoi paboTh 1 6 10
Brimonaenune mabopaTopHbIX padoT 2 9 16
['pymnnoBasi AMCKYyCCHSI 2 3 4
KonrtpomnpHas pabora 1 18 30
DK3aMeH 1 24 40
HUTOI'O 60 100
O1nileHOYHBIE CpPEe/ICTBA Koma-Bo Min, 6anoB Max, 6annoB
KypcoBasi pabota 1 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs PH (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1neHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COnEep-
JKaHHME Kypca OCBOCHO IIOJIHOCTBIO, 03 Ipo0esIoB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; UCIIONB3YET B OTBETE AOIOIHUTEIbHBII MaTepua Bce MpeayCcMOoT-
PEHHBIE IPOrPaMMOi1 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABIISAETCS CTYAEHTY, €CIH TEOPETHYECKOE COnep-
JKaHHE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoin
00yyeHus1 yueOHbIE 3a1aHUS] BHIIIOJIHEHBI, KAUECTBO UX BBIMOJIHEHHS AOCTa-
TOYHO BbIcoKoe. CTyJeHT TBEpAO 3HAET MaTepuall, IpaMOTHO H 110 CYIIECT-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpeTHIe-
CKOE€ COJIepXaHue Kypca OCBOEHO YaCTUYHO, HO MPOOENbl He HOCAT CyIIe-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO NPaBHIIbHbBIE
(GopMyIUpOBKY, HAOIIOAAIOTCS HApYIIEHHUS JIOTHUYECKOH MOCIeN0BaTelb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepuaa, OMyCKaeT CyIIeCT-
BEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYTHEHHUSMH BBITIOTHSICT
MpaKkTHYecKue paboThl, HEOOXOAWMBIC NPAKTUYSCKHE KOMIIETSHIIMN HE
c(hopMUpOBaHKI, OOJTBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00ydYeHHS
y4eOHBIX 3aJ]aHWif HE BBIITOJIIHEHO, KAYECTBO MX BHIMIOJHEHUS OI[CHEHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MHHUMAJIBHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue | Kpamkaa xapakmepucmuka oyenounozo cpeocmea | Ilpeocmaenenue
n/n OUEHOUHO020 OUEHOUHO20 cpeocm-
cpeocmea 6a 6 honoe
1.  |IIpakTuueckoe B xone npakTuueckux padoT CTYJAEHTHI OBIaAeBatoT | TeMbl mpakTUUECKUuX
3aHSTHE YMEHHSIMH MTOJIb30BaThCs PadOTaTh C HOPMATUBHBIMU  |3aHSATHI; KOHTPOJIb-
JOKYMEHTaMH U NHCTPYKTUBHBIMU MaTepHallaMH, HbIE€ BOIIPOCHI U 33]1a-
CIPaBOYHMKAMU, COCTABJIATH TEXHUUECKYIO IOKYMEH- |HMS 110 TEME IIPaKTH-
TaIlMIO; BBITIOJIHATD YEPTEIKHU, CXEMBbI, TAOJIHIIBI, pe-  |4ECKOTO 3aHATHS
1aTh pa3HOro poja 3a/1a4M, JeJIaTh BBIUMCIEHHUS, O~
penenaTh XapaKTepPUCTUKH PA3JINYHBIX BEIIECTB, 00b-
€KTOB, sIBJICHUU. L{enb MpakTUUeCKUX 3aHATUN 3aKIIIO-
4aeTcs B BBIPAOOTKE y CTYJIEHTOB HaBBIKOB IIPUMEHE-
HUS NOJyYEHHBIX 3HAHUH 71 pELICHUS IPAKTUYECKUX
3a/1a4 B IIPOLIECCE COBMECTHOM JEATENBHOCTH C IIpe-
110/1aBATEISIMHU.
2. |I'pymmoBas muc- |OLeHOYHBIE CPENICTBA, O3BOJISIOMINE BKIIOUNTE 00y- |[lepedens auckyccu-
Kyccus YarOIIMUXCS B IPOLECC 00CYKIEHUSI CIOPHOTO BOIIPO- [OHHBIX TEM JJIS IIPO-
ca, IpoOJIeMbI U OLICHUTh UX YMEHUE apTYMEHTUPO-  |BEICHUS KPYIJIOTO
BaTh COOCTBEHHYIO TOUKY 3PEHHUSI. CTOJIa, TUCKYCCHH,
MIOJIEMUKH, JUCITYTa,
ne0aToB
3. |KontponbHas pa- |CpeacTBo MPOBEPKU YMEHUN PUMEHSTH MOMy4eHHbIe |KOMIUIEKT KOHTPOIIB-

oora

3HAHUS Il pEUICHUS 3a/1a4 ONPEICIICHHOTO THIIA 110
TEME WIN pa3faeny.

HBIX 33JIaHUH I10 Ba-
pUaHTaM




MuHmCcTEpCTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(benepaabHOro ToCy1apCTBEHHOTO OI0KETHOTO 00Pa30BaATEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
Hampasnenue noaroroku: 18.03.01 Xumudeckast TeXHOJIOTHUS
[Tpodmiib TOATOTOBKU: «XUMHYECKAs TEXHOIOTHS IPUPOIHBIX YHEPrOHOCUTENEH U YITIEPOJAHBIX

MaTCpraIoOB»

JlaGopaTtopusie pa6oTsI (8 cemecTp)

110 JUCHUIIJIMHE «TexHonorus HG(I)TI/I u rasa»
Jlabopatopnast padota Nel «Omnpenenenne GPU3NKO-XUMUUECKHX CBOHCTB OCH3HHOB)
Ienb paboThI:

1. 3HaKOMCTBO ¢ HOPMaTHBHO-TEXHHYECKOH JOKyMeHTanuel 1o kayectBy OensunoB ('OCTamu Ha noka3za-
TEJIM Ka4eCcTBa U METOJIbl HX ompezenenus) (cM. [Ipunoxenue, tadn. 1 u 2).

2. OneHka ucnbITyeMoro obpasia OeH3KHa 110 BHEIIHUM MIPU3HaKaM (IpO3pavHOCTh, LBET, 3alax, HaNYHe
BOJIbl U BUJIMMBIX HEBOOPYKEHHBIM IJIa30M MEXaHWUYECKHX TPHMecel, XapakTep UCIapeHus Kau ¢ QuibTpoBaib-
HOM Oymarm).

3. IlpoBenieHne aHanm3a Ha COAEp)KaHUE B OCH3MHE BOIOPACTBOPUMBIX KUCIIOT U ILENOYEH.

4. OmnpeneneHue HaJau4Ks B OCH3WHE 0J1e(DUHOB.

5. I3MepeHue mI0THOCTH OEH3MHA apPEOMETPOM.

6. Onpenenenue GppakIMOHHOTO COCTaBa OCH3WHA PA3TOHKOM.

PaboTa npou3BOIUTCS B BBITSHKHOM HIKady!

OO0opymoBaHHE M PEAKTHBBI: NWIMHAPHI eMKocThio 100 u 10 oM®, ¢unbTpoBaNbHas Oymara, JAeIuTeIbHAS
BOPOHKa, apeoMeTp, Habop MpoOHPOK, MUMETKH, TEPMOMETP, CTEKJIIHHAA Manodka, koyiba Bropia, Hucxoadmuit xo-
JIOAMIBLHUK, KoJOOHarpeBarenb, oOpasen OeH3uHa, nepmanraHat xamus (0,1 M BoaHbI pacTBOp), METHJIOBBIH -
opamxkeBbiit (0,02% - Hblid BoAHBIH pacTBOp), denondranent (1 % - HbIf CIUPTOBOM PacTBOP), HHIAUKATOPHAS MacTa
NCB-IIP.

1. OneHka GeH3MHa 110 BHEIIIHUM NPU3HAKAM

HestunupoBaHHble OEH3MHBI, KaK MPaBUIIO, OECIBETHBI. IHOT/Ia OHM MMEIOT XKEJITOBATHIl OTTEHOK U3-3a
HaJIM4YMsI CMOJIMCTBIX BEIECTB. DTHINPOBAHHBIE OCH3MHBI CIICHUAIbHO OKPALIMBAIOT (B SIPKO-)KENITHII MM OpaHkKe-
BO-KPaCHBIH IBET), TaK KaK BXOASIINHA B X COCTAaB TETPAITHUIICBUHELL SIIOBHT.

s ompeneneHus Mpo3pavyHOCTH OEH3MHA MCHOJB3YIOT CTEKJISHHBIN IMIMHAP. HeBOOpYKEHHBIM TIJIa30M
HE JIOJDKHO OBITh OOHAPY)KEHO MEXaHHYECKUX B3BEUICHHBIX U OCEBIINX HA JHO IMIMHAPA IOCTOPOHHUX MpHUMeEceH U
BOJbl. MyTHOCTh O€H3MHA TPH KOMHATHOH TeMIlepaType OOBIYHO OOYCIIOBJIEHA HaJIMYHEM B HEM BOJBI B BHJE
SMYNbCUH WM MeXaHU4YeCKHX npumeceil. Takol OeH3MH mepes IpuMeHeHHeM He0OX0AUMO TOABEPIHYTh OTCTOI0 U
¢unprpanun. Hannaue Boabl B 6eH31MHE 0COOSHHO OIIaCHO B 3MMHEe BpeMsi, KOra 00pa3yrouecs: KpUCTaJUIbI JIbIa
HapyIIaT JO3UPOBKY TOIUIMBA M Ja)Ke€ MOTYT BBI3BIBATH IOJHOE MpeKpalnieHue ero mojgadu. Kpome Toro, npu Ha-
JIMYUH BOJIBI YBEJIMYUBAETCS KOPPO3UOHHOE AEHCTBHE TOIUINBA, YCUINBAIOTCS MIPOIIECCHl OKUCICHHUS.

MexaHn4yecKre IPUMECH MOTYT IONafaTh B TOIUIMBO IPH MCIIONB30BAHUM IPSI3HOHN Taphl U 3arpsI3HEHHOTO
3anpaBoOYHOTO 0O0opynoBaHus. [IpuMeHeHne TOIUINBA, COAEPIKAIIEero MEXaHMUECKHE TPUMECH, BBI3BIBAET 3aCOPEHUE
TOIIJIMBOAO3UPYIONIEH CHCTEMBI, H3HOC TOIUIMBHOM anmaparypsl, a IpH MOAaAaHUH B IWIMHIPHI JBUTaTeIs] — U3HOC
ITHHIPOIOPIIHEBOM Ipymibel. B 6eH3MHAaX HE AOIMyCKaeTcs MPUCYTCTBUE Jake METbUalIInX MEXaHWYECKUX MpH-
Mecei.

Bensunbl nMeroT Hambosee Jerkuii (PPaKIMOHHBIA COCTaB IO CPABHEHMIO C IPYTUMH HEe()TEIPOTyKTaMH.
Jli onpeeneHns UCTIapsieMOCTH KaIlII0 MUCTIBITYeMOro O€H3MHA HAHOCAT Ha (MIIBTPOBANBHYIO Oymary u HaOmoma-
IOT XapakTep HCHapeHus. 3UMHHE aBTOMOOWIbHBIE OSH3MHBI TIOJTHOCTHIO HCHAPAIOTCS 3a | MHH, HE OCTaBIISAS HUKA-
KoTo cnena. JleTHne aBTOMOOMIBHBIE O€H3UHBI CTIAPSFOTCS ME/IICHHEee, Ha OyMare coOXpaHsAeTcs He ITOJIHOCTBIO BBI-
COXIIIee IIATHO.

Jlis mpoBeNieHUsT aHaIM3a UCTIBITYEMbI OCH3MH HAJICWTe B CTEKIISIHHBIA IWJIMHAP, BU3YyaTbHO OTPEeITUTe
HaJIMYMe FIIM OTCYTCTBHE B3BEIICHHBIX UM OCEBIIMX HA JHO TBEPIBIX YACTHUI[, BOJHOTO CJIOS HA JHE IIWIMHApA H
xapaktepHor MyTH. OILleHKa HaJIW4Hs BOABI B OCH3MHE TaKKe OCYIIECTBILIETCS C MCIOJIB30BAHHEM HWHAWKATOPHOMN
nactel ICB-IIP. Ha crexistHHY!O majoyKy HaHECHTe HEeOOJIbIIOe KOJIMYECTBO MHANKATOPHOHN MACTHI, OMYCTHUTE I1a-
JIOYKY B WCHBITYeMbIil oOpa3zer] OeH3uHa. V3MeHeHne 1BeTa MHANKATOPHOM MAcTHI C JKENTOT0 Ha KPAcHBIM CBHIE-
TENBCTBYET O HATMYHMH BOJBI B OeH3MHE. Pe3ynpTaTsl HaOMI0IeHNH 3aIHUIINTE B OTYET.

2. OmpeieieHHe COEPKaHust B OEH3MHE BOIOPACTBOPUMBIX KUCIOT U mienoueii (TOCT 6307-75)

W3-3a HapyImeHus TEXHOIOTHH OYNCTKH OCH3WHA B HEM MOTYT IPUCYTCTBOBATh BOJOPACTBOPUMBIE KHCIIO-
THI ¥ 1menoun. Hampumep, mocie ouncTku OCH3WHA MPH HETOJIHOW HEWTpaIM3alii CEPHOI KHUCIOTHI MIETIOYI0 HE
UCKIIIOUEHO HAJIMYME OCTATKOB KaK CaMOM KHCIIOTHI, TAK M €€ IPOU3BOJHBIX — CYIb(OKUCIOT U KHCIBIX 3(HPOB.
Jlnst ynareHust menoud mociie HeHTpanu3auu CepHOW KUCIOTH OCH3MH MPOMBIBAIOT BojoW. Lllemous momamaeT B
TOIIJIMBO IIPH IUIOXOW IMPOMBIBKE B IPOLECCE OYUCTKHU. [Ipyrue BOIOPAaCTBOPHMBIE KHCIIOTHI U INEIOYH MOTYT OKa-
3aThCA B TOIUIMBE CIIy4ailHO.



[TpucyrcTBue B OeH3MHE BOAOPACTBOPHMBIX KHCJIOT M LIEJI0YEH BHI3BIBACT HHTEHCHBHOE M3HALIMBAHUE JIe-
Tanel auratenst (kopposust MeTauioB), noaromy I'OCTsI mpegycMaTpuBalOT UX IOJHOE OTCYTCTBHE.

MuHepanbHble KACIOTHI U HMIETI0YH, HAXOAALIUECS B TOPIOYE-CMA30UHBIX MaTepHanax, siBJISIOTCS OJHON U3
NPUYMH, BBI3BIBAIOIINX KOPPO3HIO JETANICH IBUraTells, a TakKe METAJUIMYECKON Tapbl U eMKocTel. [ToaTomy OeHsu-
HBI, COZIeprKalllie BOJOPACTBOPUMBIE KHCIOTHI U LIEJIOUYH, K IKCILTYaTallul HEIIPUTOIHBIL.

Puc. 1. Onpexnenenue conepxanus B OCH3MHE BOJOPACTBOPUMBIX KHCIOT U LIETOYEH:

1 — BogHas BRITSDKKA; 2 — OCH3WH; 3 — JeNMUTeIbHAs BOPOHKA; 4— KpaH; 5 — MHIETKH;, 6 — mpoOupku

Jnst onpeneneHus cofepKaHus B OCH3MHE BOZOPACTBOPHMBIX KHCIIOT M Iesodei oOpaser OeH3mMHa TIa-
TENIBHO TIepeMeIaiiTe BCTpSIXUBaHUEM B OyTBUIKE, 3aTeM HaJeHTe B NEIUTEIbHYIO0 BOPOHKY 3 (puc. 1.) 10 M ncmbl-
TyeMoro O€H3MHA M I00aBbTE TAKOE )K€ KOJIWYIECTBO MUCTHIUIMPOBAHHON BOABL. BOpOHKY 3akpoiire nmpoOkoii, cHU-
MHTE CO LITAaTHBA M NMEPEMENIalTe COIePKUMOE BCTPSIXUBAHUEM B TedeHHE 5 MUH. [locie 3TOro BOPOHKY yKpermuTe
Ha LITaTHBE, JaWTe CMECH OTCTOSATHCS, 3aTE€M BOJHYIO BBITSKKY 1, HAXOZSIIyIOCS BHHM3Y IEIHTEIBHOM BOPOHKH,
CIIefiTe ¢ TOMOIIBIO KpaHa 4 B 1B MPOOHPKH 6.

B oxny n3 mpoOupok 1006aBbTe OIHY-/ABE KAIUTM PacTBOpa METHIOPAH)Ka, B APYTyl0 — OJHY-ABE KaIull
pactBopa ¢enondTanenna. [Ipu Hamuny B OSH3MHE BOZOPACTBOPHMBIX KHCIIOT BOJHAS BBITSDKKA B IIPOOHpPKE OKpa-
CHTCSI B KPACHBIH IIBET, & IPH X OTCYTCTBUH — B JKEJITO-OPAH)KEBBIH.

[Tpn Hanmuuy B OEH3MHE IIEI0YCeH BOJHAS BBHITSDKKA OKPACHTCS B MAJIMHOBBINM IIBET, a MPH MX OTCYTCTBHU
— ocTaHeTcs OecBETHON WM ciierka nobeseet. [lomydeHHbIe pe3yapTaTbl HEOOX0AMMO CPaBHUTH C JAHHBIMU TA0I.
1.1. Ilony4yeHHble pe3ysibTaThl 3aMUIIUTE B OTYET.

Tabmmma 1. I{BeT MHANKATOPOB B PA3INYHBIX Cpe/IaX.
Cpena Metunopanx | ®eHondranens
[lenounas Kenreii ManuHOBBINM
Hefitpansnas | OpaHxkeBbIit becuiBeTHsI
Kucnas Kpacublit BecuBeTHbIi

Ben3uH MoxeT OBITh JIOIyIIEH K NMPUMEHEHHIO TOJIBKO NPH YCJIOBHH, YTO €TI0 BOIHAS BBITSIKKA OCTAaeTCS
HeWTpanbHOH. Ecnm BosmHast BEITSDKKA KUCTas WM INENIOYHAs, TO MCHBITYeMBblii OeH3MH OpakyroT. PesynpTarsl Ha-
OJIrO/IeHNH 3aIMIITNTE B OTYET.

3. Omnpezenenyie HAIMYKS oJe(UHOB B OCH3MHE

OseriHaMM Ha3bIBAIOTCS HEIPEAEIbHBIE YIIIEBOAOPOJIBI, COJIEpIKAIIME B MOJIEKYJIaX JBOWHBIE yIiepoj-
YIJIepOJHbIE CBA3H.

BeH3uHbl Ans nBUTaTENnel, UMENUE B CBOEM COCTaBE MPOMYKThI TEPMUYECKOr0 KPEKUHTa, MOTYT COAEp-
JKaTh 3HAUUTEIBHOE KOJIMYECTBO OJIe()MHOB, CIIOCOOHBIX BO BPEMsI TPAHCIIOPTHPOBAHMS U XPaHEHHS ITPEBPAILAThCs
BCJIEJCTBUE OKUCIUTEIbHO-NOJIMMEPU3ALMOHHBIX MPOLECCOB B CMOJIBI, YPE3MEPHO BBICOKAsT KOHIEHTpPALUs KO-
TOPBIX HETAaTUBHO OTpakaeTcsl Ha pabote aBuratenell. B cBs3n ¢ 3TMM BO3HMKaeT HEOOXOIMMOCTh KaueCTBEHHON
OLICHKH B 9KCIUTYaTaIl[MOHHBIX YCIOBUSX CIIOCOOHOCTH OCH3WHOB K CAaMOIIPON3BOJIBHOMY OCMOJICHHIO.

OusteprHBI JIETKO OKUCIISIFOTCS, BOCCTAHABIINBAsI CONPHKACAIONINECS] C HUIMU OKHCIUTENH. J{J1s BBITOIHEHUS
aHaJIM3a MCTBITyeMblil OEH3MH HaJeHTe B MPOrpajaynpoBaHHyI0 MpoOupKy 1o ypoBHs 30... 40 MM u gobaBbTe MpH-
MEpHO TaKoe K€ KOJMYECTBO BOAHOTO pacTBOpa NepMaHraHara kamus. [IpoOdupky 3akpoiite npoOKol, HHTEHCUBHO
BCTpsixHUTE cMech B TeueHue 10... 15 ¢, a 3aTeM pgaiite cMecu oTcrosThes. Eciu mocne oTcrauBaHus *KUIKOCTh B
HIDKHEH YacTH MpoOUPKU MMEeT MaJTMHOBO-(DHOJIETOBYIO OKPAcKy, TO 3TO CBUJIETENLCTBYET 00 OTCYTCTBHH B OCH3H-
HE 0ye(hMHOB.

OOecuBeurBaHNE BOJHOTO CJIOSI WJIM M3MEHEHHE MaJIMHOBO-(HOJICTOBOM OKPACcKH Ha JKENTYIO WM KOpHY-
HEBYIO SIBJISIETCSI TIPU3HAKOM HaJIM4Ms OJICQUHOB B MCIBITYEeMOM OeH3uHe. Pe3ynbrarel HaOMIOJACHUN 3amummre B
OTYeT.



4. Onpenenenue mwiotHoctH 6er3uHa (TOCT3900-85)

[T10THOCTD MPHHAIUICKUT K YUCITy 00sI3aTENIbHBIX MOKa3aTesIel, BKII0YaeMbIX B IIACHOPT Ha TOIUIMBA JIBU-
rateneH.

Cucrema yuera M OTYETHOCTH, a TAK)KE PACUEThl IIPU COCTABIICHUM 3asiBOK Ha CHA0>KEHUE JOJDKHBI MIPEy-
CMaTpuBaTh IEepecyeT KOJMYecTBa OCH3MHA M3 MacCOBBIX €IMHHIl B 00beMHbIE 1 00paTHO. KpoMe Toro, KOHTpoIb
HaJIM4YMsl U OCTAaTKOB B EMKOCTSIX aBTOMOOWJIBHBIX 3anpaBo4HbIX ctaHinui (A3C) Takke HEBO3ZMOXKEH 0e3 YeTKo Ha-
JIXXEHHOTO TlepecyeTa MacCOBBIX €IMHUIl U3MEPEHUsI B OObEMHBIE.

Jnst nepecuera Koian4ecTBa OEH3MHA M3 OOBEMHBIX €IMHHUII B MACCOBBIE JOCTATOYHO YMHOXHTh O0OBEMHOE
KOJIMYeCTBO OCH3MHA, 3aMEPEHHOE TIPH OMPEAEICHHON TeMIIepaType, Ha IDIOTHOCTh OEH3WHA MPH TOH Ke TeMIepa-
Type:

Cs = Vgl

rae Cg — KOMMYECTBO OCH3MHA B MAcCOBBIX €MHUILAX, KI; Vg — KOJIMYECTBO OCH3MHA B OOBEMHBIX €/1H-
HUIIAX TPH ONPEIEICHHOI TeMIepaType, II; I— MIIOTHOCTh GEH3HHA [IPH TOM 5Ke TeMIepaType, T/cM”.

HawnGonee npocTbIM M yAOOHBIM SIBIISIETCS OIIpE/ieIeH e INIOTHOCTH HedTenpoaykToB apeomerpom ('OCT
3900-85). [ns onpeneneHus IIOTHOCTH OEH3MHA CTEKILSIHHBIHN IMJIMHIP YCTAHOBUTE HA POBHOW IMOBEPXHOCTH U TIO
CTEKJISIHHOH IaJlouKe OCTOPOXKHO HajelTe B Hero OeH3uH. Temneparypa OeH3WHA HE JOJDKHA OTKIOHSTBCS OT TEM-
neparypbl OKpyKaromiei cpespl 6oiee yem Ha 5 °C.

Janee yucThIil U cyxoil apeomerp (HedTeneHcumeTp) ¢ neHoi nenenus 0,0005 r/em’ (puc. 2) MenneHHO
Horpy3ute B OEH3MH JI0 MOMEHTA €ro BCILIBITHsL. OTCUET IMTPOU3BEINTE [0 BEPXHEMY KPar0 MEHHUCKA C TOYHOCTBIO JI0
TpeThero 3Haka. [Ipu 3TOM ri1a3 JoJDkeH HaXOAUTHCS Ha YPOBHE MOBepXHOCTH OeH3uHa. Temmeparypy OeH3uHa on-
penenute TepMoMeTpoM. [ImoTHOCTH OGeH3MHa HMPUHATO yKas3biBaTh Ipu Temmeparype +20 °C. Ecnu temmeparypa
OeH3uHa B MOMEHT ONpEJeNICHUs] ero IUNIOTHOCTH OTJIMYallach OT YKA3aHHOM, CJIEJyeT BBECTH TEMIIEPAaTYpHYIO I10-
npaeky g (Tabm. 2).

ITnoTHOCTE GeH3MHA OTpeaeNseTcst Mo Gpopmyiae: o= I + g (t - 20),

IJIe I'yp— INIOTHOCTH GeHsuHa npu Temneparype +20 °C, r/cM®; I — IUIOTHOCTH GEH3HHA [IPH TeMIIEPATYpe
3aMepa, I/cM’; § — TeMIiepaTypHasi norpaeka, r/(cM>x°C); t — Temneparypa GeH3uHa B MOMEHT 3amepa, °C.

o710

0,720

730

0,740 %
0,750

-} &

Puc. 2. OnpenencHue IIOTHOCTH OCH3MHA!

a — apeoMeTpoM: | — mKama TepMoMeTpa; 2 — IMKaa MIOTHOCTH (I/cM);

0 — Hedremencumerpom: 1 — HedTeneHCUMETp; 2 — OSH3UH; 3 — IMIHHIP
Tabmuna 2. CpetHue TemMnepaTypHble MONPABKH IS ONpe/IesIeHus] INIOTHOCTH OSH3MHA

3amepeHHas wioT- | TemneparypHas momnpas- | 3aMepeHHas wioT- | TemnepatypHas momnpas-
HOCTB GemsuHa 1, r/cM’ | ka g, r/(em®x°C) HOCTB GensuHa 1, r/em’ | ka g, r/(emx°C)
0,720...0,729 0,000870 0,820...0,829 0,000738
0,730...0,739 0,000857 0,830...0,839 0,000725
0,740...0,749 0,000844 0,840...0,849 0,000712
0,750...0,759 0,000831 0,850...0,859 0,000699
0,760...0,769 0,000818 0,860 ...0,869 0,000686
0,770...0,779 0,000805 0,870...0,879 0,000673
0,780...0,789 0,000792 0,880...0,889 0,000660
0,790...0,799 0,000778 0,890...0,899 0,000647
0,800...0,809 0,000765 0,900...0,909 0,000633
0,810...0,819 0,000752 0,910...0,919 0,000620

Pe3yJ'ILTaTI)I IMPOBEACHHOI'O UCCIICJOBAHU HCO6XO,HI/IMO 3aHCCTHU B Ta6J'II/IIIy1 3.

IlnoTHOCTE OeH3MHA CTaHJAapTaMu HE HOPMUPYETCA, 10 9TOMY IIOKA3aTCJII0 MOKHO TOJIbBKO OPUCHTUPOBOY-
HO CyJUTb O €ro NpuHaAJICIKHOCTHU K BUY TOILIMBA: 6CH3I/IH, KEpOCHH, NU3CJIIbHOC TOIIJIMBO U T.[A. (CM. HpI/IJIO)I(eHPIC,
Tab1. 3), TaK KaK MHOI'€ MapKH1 pa3jIMYHbIX TOIIMB UMCHOT OJAMHAKOBYIO INIOTHOCTb.
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Taﬁnnua 3. Pe?)yJ'II)TaTLI OINpeAC/ICHS TTJIIOTHOCTU OeH3HMHA

IMokazanue HedreneH- | Temmepatypa tom- | Temneparypnas mnonpaBka | [ImoTHOCTE TOmIHMBa 1
cHUMeTpa nmBa, °C g, T/(em®x°C) pu +20 °C, r/em’

5. Omnpenenenue ppaximonHoro cocrasa 6ensuna (COCT 2177-82)

DpaKkIUOHHBIA COCTaB OEH3MHA ONPEIENAET €ro BaKHEUIIINE IKCIUTyaTal[MOHHBIE CBOMCTRA. JIErKOCTh MmycC-
Ka XOJIOJJHOTO JIBHTraTelisl, He0OXOMMasi HHTEHCHBHOCTH MOIOTPEBA BITyCKHOTO TPYOOMPOBO/Ia, MOIHOCTHBIE MMOKa-
3aTeld, TOIUTMBHAS YKOHOMHUYHOCTh, HHTEHCHBHOCTh W3HAIIIMBAHUS JBUTATENs 3aBUCAT OT ()PAKIIMOHHOTO COCTaBa
OcH3MHA.

B oTianyme OT XUMHUYECKH OJHOPOIHBIX BEIIECTB (HAmpUMep, BOJA, CHUPT, d()UPHI), UMEIOIIUX MOCTO-
SIHHYIO TEMIIEpaTypy KUIEHUsI, 3aBHCAIILYI0 TOJIBKO OT 0apOMETPHYECKOTO JABJICHUS, OCH3UH SIBISIETCS CIIOMKHOM
CMECBIO YIJIEBOJIOPOJIOB, KUISIIMX MPU PA3IUYHBIX Temieparypax. [103ToMy [Jisl OIEHKH HCIapsIeMOCTH OeH3MHA
OMPEIETISIOT 3aBUCUMOCTh KOJIMUECTBA UCITAPUBIIET0CS OEH3UHA OT TEMIIEPATypPhI.

q %
&0 d
. /
; /
RV

F

0 @ 10

Puc. 3. KpuBas neperosku 6eH3uHa:

q — KOJIMYECTBO INEPETrHAHHOIO TOILJIMBA,

t — Temneparypa pa3roOHKH

3aBUCHUMOCTh 061,eMa MEPETHAHHOTO TOIUIMBA OT TEMICPATYPbl — KpUBad MCPECTOHKNU — AACT HAIJIAJHOC
MpeJICTaBICHUE O PPaKIMOHHOM cocTaBe TorumBa (puc. 1.3). [l xapakTepucTHKe (paKIIOHHOTO COCTaBa B CTaH-
JlapTax yKa3aHbl TEMIEPaTypbl, MPH KOTOpbIX neperonsiercs 10; 50 u 90% OeH3uHa, a Takke TeMIlepaTypbl Hayana
(t..n.) ¥ xKOHIIA (t, ) €rO MEPETOHKH.

ITo xapakTepHbIM TOYKaM Ha KPUBOW (PPAKIMOHHOTO COCTaBa MOYKHO MPUOIMKEHHO CYAUTH O HEKOTOPBIX
9KCIUTyaTallMOHHBIX KauecTBax OeH3mHa. Hampumep, Temmnepatypa neperonku 10 % Oen3uHa (tigy) XapakTepusyeT
€T0 IYCKOBBIC CBOﬁCTBa, B YaCTHOCTH, BO3MOKHOCTH IIyCKa JABUTaTCIIA IPHU HU3KUX TEMIIEpATypax BO3ayXa. Temmne-
parypa neperosku 50 % GeHsuHa (tspy) XapaKTepU3yeT HE0OX0IUMYI0 HHTEHCHBHOCTD IIPOTrpeBa BILyCKHOTO TpyOo-
MPOBOJIA, & TAK)KE CKOPOCTh IPOrpeBa JABUTATENsI U BO3MOXKHOCTh 0oJiee OBICTPOrO MpeKpalleHus 000ralieHus ro-
prouei cMecH Mpu MycKe.

Temneparypsl ieperonku 90 % 6eHs3uHa (tggy,) M KOHIA TIEPETOHKH (t, ;) JOCTATOYHO MOJHO XapaKTEPU3YIOT MPOTH-
BOMU3HOCHBIE CBOMCTBA 6CH3I/IHa, TaK KaK C IMOBBIIICHUEM DOTUX TEMIICPATYP YBCINYHUBACTCA KOJIUYECTBO TKEIIBIX
TPYAHO UCIAPAOIIUXCA (bpaKHHﬁ, nonagarmrx B MAJIUHAP B KallCJIbHO-XKUAKOM COCTOAHWU U CMBIBAIOIIHUX MACJIA-
HYIO IUICHKY C 3epKaJia [IWINHPOB.

Puc. 1.4. TIpubop mist onpenenenus GpakIMmOHHOTO COCTaBa OCH3MHA:

1 — ropenka (W KoJIOOHarpeBareb); 2 — Koyoa Biopia; 3 — xoxyx; 4 — mpo0Oka;

5 — tepmMomeTp; 6 — OTBOAHAS TPYOKa; 7 — TpyOKa IJIsl KOHIEHCaTa; 8 — XOJIOIUITBHUK

9 — CTEKJISIHHBIA MCPHBIN LIAITHHAP
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Cxema mpubopa Juisi omnpeneneHust (pakIMOHHOIO cocTaBa OeH3WHa IOKa3aHa Ha puc. 1.4. B xon-
Oy 2 BMecTuMocCThIO 125 M1, nomenieHHylo B Koxyx 3,Hanueiite 100 mn 6ensuna. Konby monorpeiite, perynupys
TeMIlepaTypy HarpeBaHus KoiOoHarpeBaress (ropenku) 1 tak, yToObl nepBast Karisi OEH3MHA C MOMEHTa Havaja Iie-
PETOHKH Iomaa B MepHbIH IMHAp 9 He paHee yeM 4epe3 5 MUH U He no3aHee yeM uepe3 10 mun. ITo Tepmomerpy
5, yCTaHOBJICHHOMY IIPU ITOMOIIM YIUIOTHUTENBHON POOKH 4 B TOPJIOBUHE KOJIOBI TaK, YTOOBI €0 PTYTHBIHA IapUK
ObLT Ha YPOBHE OTBOIHOMN TPYOKHM 6,0TMETHTE TEMIIEPATYypy MaJeHHUsI B MEPHBIN LIMIMH/D NIEpBOW Kaliu OeH3UHa, T.
€. TeMIlepaTypy Hadayia neperoHky OeH3uHa. B nanpHeiem 3aMepsiiTe TemepaTypy nocie Kaxasix 10 M 6eHzu-
Ha, TIOCTYIIAIOMIETO B MEPHBIH IMIMHAP. [Ipr 9TOM HHTEHCUBHOCTH HarpeBaHHs KOJIOBI JOJDKHA oOecreunBarh mnepe-
ToHKY 4...5 M GeH3nHa B TeueHne MUHYTHI (20—25 kanens 3a 10 c). s koHaeHcanuu nmapoB OeH3nHa TpyOka 7
pacrosioxeHa B X0JIOIWIbHUKE 8,3aI10JJHEHHOM POTOYHOM BOJIOM.

Bbrunras u3 kosmuecTBa OCH3MHA, 3AIUTOTO B KOJIOY, KOJIMYECTBO OCH3MHA, HAXOSIIErOCsl B MEPHOM IIH-
JIMH/IPE, U OCTAaTOK B KOJIOE, MTOJIyYaroT MOTEPH MPU IeperoHKe. Pe3ynbraTel MpOBEIEHHOTO HCCIIEIOBAHHS 3aHECUTE
B TaOJIMILy W, HCHIOJIB3YS MX, HOCTPONTE KPUBYIO MEperoHku (puc. 1.3.) 1 3a10HUTE HTOTOBBIE Ta0um. 4. u 5.

Tabnuna 4. PesynbraTsl GpakIMOHHON ITEPErOHKH.

OpaKIIHOHHBII co-||Ocratkn  Oensu-|[[lotepn  OeH3m-
craB, °C Ha, % Ha, %

t 10% 20% 30% ||40% ([50% {|60% |[70% {|80% |90% ||t ...

JlaBieHue HaCBIIICHHBIX MapOB XapaKTepU3yeT HUCIApsSeMOCTh T'OJIOBHBIX (ITYCKOBBIX) (pakiuii OCH3MHOB
1, IPEKIC BCCIo, UX IMYCKOBBIC KaUCCTBA. Yem BbIIIC JaBJICHUEC HACBIIICHHBIX ITapOB 6eH3I/IHa, TEM JICTYC OH HCIIa-
psieTcst U TeM ObICTpee MPOMCXOAUT IyCK U mporpeB asurateis. OgHaKo eciii OSH3MH MMEET CIUIIKOM BBICOKOE
JIaBJICHHE HACBIIIEHHBIX NTapPOB, TO OH MOKET MCHAapATHCS JI0 CMECUTENBHOM KaMepsl kKapOiopaTopa. OTo IpUBEIET K
YXYIIIEHUIO HAIOJIHEHHs LIUIMHAPOB, BO3MOXKHOMY O0Opa30BaHUIO «IIApOBBIX MPOOOK» B CHUCTEME MUTAHUS U CHU-
JKCHUIO MOLIHOCTH, 1epe0osiM B paboTe JIBUraTels U Aa)e ero OCTaHOBKE.

Jnst HecTaHTAPTHBIX OCH3WHOB HEOOXOJMMO COINOCTaBUTH (akTHueckue otkioneHus ot [OCTa ¢ momyc-
TUMbIMU. Eciun (baKTI/I‘IeCKI/Ie OTKJIOHCHHS MOKa3aTeaeH He BBIXOJAT 3a MPEACJIbl JOITYCTUMBIX, 6eH3HH MPpUMCHSIOT
MO MPSIMOMY Ha3Ha4eHHIO. J[OMmycTHMble OTKJIOHEHHUsSI OT HOPM BBIOpaHBI TaKMM 00pa3oM, 4ToObl He HaOII0aI0Ch
3aMETHOTO CHIDKEHHs IOKazaTesell HaJe)KHOCTH paboThl aBTOMOOWIS. BeH3WHBI, He OTBEYalOlIME TEXHHYECKUM
TpeOOBaHUSIM, MOTYT OBITH HCIIOJIb30BaHbI IO NPSIMOMY Ha3HAUSHHMIO IOCJE JOBEACHHS MX IOKazaTelel 10 HOpM
I'OCTa (nanpumep, cMeNICHUEM HECTaHIAPTHOTO OCH3MHA C APYTMM OEH3MHOM, HMEIOIIMM 3aIac KayecTBa Io CO-
OTBETCTBYIOIINM ITOKA3aTeIsM).

Pemenne o mpuMeHeHHH BcexX OEH3MHOB (KaK CTaHIApTHHIX, TaK M HECTAHIAPTHBIX) MPUHUMAIOT TOCIHE
00513aTeNTbHOM IKCIUTYaTAI[HOHHOMN OICHKH UX (PPaKIIMOHHOTO COCTaBa C MIOMOIIBIO HOMOTpaMMsI (puc. 1.5).

JlerkocTh mycka KapOOpaTOpHOTO ABMIaTeNs HEMOCPEACTBEHHO CBA3aHA C HAJMYHMEM B OEH3MHE JIETKHX
¢paxmuit. Uem Gonblire B 6€H3MHE HU3KOKHUILIIIUX YIIIEBOAOPOAOB, TEM JIydIlle €ro IyCKOBbIe cBoicTBa. ITosToMy
BO3MOYKHOCTB JIETKOT'O MJIM 3aTPYJHEHHOTO ITyCKa JBHUTATENs CBS3BIBAIOT C HCIApEHHEM IIPH MeperoHke nepsrix 10
% GeH3uMHa UK ¢ TemIeparypoii neperouku 10 % GensuHa (tygu)-

ty, *C
+30 / i

+20 E

+10 : .

oA |

20—+ ,/"I"/ ] A O

=30 ""f @? Jirmz ® / b / €

40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 130 200
tyom» 'C tsgm. °C oo, °C

Puc. 5. HomorpaMma jyist SKCIuTyaTallMOHHON OIIEHKH O€H3WHOB IT0 TaHHBIM WX Pa3TOHKH.
O6mactu: 1 — BO3MOXXHOTO 00pa30BaHMsI MAPOBHIX MPOOOK; 2 — JIETKOTO MyCKa JBUTATEIIS,
3 — 3aTpyJHEHHOTO MycKa JABUTaTess; 4 — MPaKTHYSCKH HEBO3MOXKHOTO MYCKa XOJIOJHOTO
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JBUrATENs; 5 — OBICTPOrO MPOTPEBA U XOPOIICH MPUEMHUCTOCTH; 6 — MEJJICHHOTO MPOrpeBa

Y TUIOXOM MPUEMHUCTOCTH; 7 — HE3HAUUTEIBHOTO Pa3KIKEHUS Maciia B KapTepe;

8 — 3aMeTHOro pa3KMKCHUS Macia B KapTepe; 9 — MHTCHCUBHOTO Pa3KIKCHHS Maclia B KapTepe

JUJis OLICHKH TTYCKOBBIX CBOMCTB OCH3MHOB HEOOXOJMMO HAWTH IO HOMOTPaMME JIBA 3HAUCHHS TEMIICpaTy-
PBI HAPY>KHOTO BO3/yXa, SIBJIAIOIIMECS HIKHUMH PaHUIAMU JIETKOTO U 3aTPYJHEHHOTO mycka asuratens. [Ipaktu-
YECKH J3TOT BOINPOC PEIIAIOT CIEAYIOMKM 00pa3oM: Ha OCH aOCIIMCC OTMEUYAIOT TOYKY, COOTBETCTBYIOIIYIO
t100 MCTIBITYEMOTO OCH3MHA (TS WILTFOCTPAIIMK Ha HOMOTpaMMe tigy, B3sTa paBHOU 70 °C); U3 Hee BOCCTAHABIMBAIOT
MEPICHIUKYISAP (BePTUKAIbHAS MyHKTUPHAS MPSIMas); U3 TOYKH €ro MepecedeHus ¢ HAKJIOHHBIMY CILUTIOUTHBIMU JIH-
HUSIMH (HIDKHUMH TPaHUIIAMU 00J1acTeil, MPeICTaBICHHBIX HA HOMOTPaMMe) MPOBOJIST TOPU3OHTAIBHYIO JIHHHUIO JI0
TepeceyeHusl C OChbI0 OPAMHAT U Ha HEeW YUTaloT OTBEeT. B paccMaTpuBaeMoM mpHUMepe JIETKUH MyCK XOJIO0JHOTO JIBU-
ratessi BO3MOXKEH MPH MUHHMAJIBHON TeMIepaType HapyXHOTo Bosznyxa -5 °C, a 3aTpyIHCHHBIH IMyck — mpu -15
°C.

OreHuTe OCH3MH U C/eNaiTe 3aKIoueHHe 10 popme Tad. 5.

Tabnuna 5. DKCIuTyaTalnMoHHAs OI[CHKAa OCH3MHA M0 JAHHBIM PAa3TOHKH

Camast HU3Kast TeMIIepaTypa HapyKHOTO Bo3ayxa, °C, py KOTOPOil BO3MOKHO: “TeMnepaTypa

O6pa3oBaHne MAPOBBIX MTPOOOK “

Ob6ecnieueHne OBICTPOTO MPOTPEBA M XOPOIICH TPUEMHUCTOCTH “

HesnaunrensHoe PA3KUIKECHUC MACJla B KapTepe “

|O6ecneqe1-me JIETKOTO ITyCKa JBHUTATEIIS “

|
|
|
OOGecreueHue 3aTPYAHCHHOI'O ITyCKa ABUTATCIIA “ I
|
|
|

3ameTHOE PA3KUIKECHUC MaACJla B KapTepe “

6. OneHKa aHAIM3UPYEMOTO 00pasiia Mo MacIOPTHEIM JaHHBIM.

Omnpenenenue TpeOyeMoro OKTaHOBOT'O YUCIIA

OrieHKa MPOU3BOJMTCS CPaBHEHUEM MOKa3aTelIel KayecTBa M0 CTaHAAPTY W MAaclopTy KadecTBa oOpasia.
Omnpenenenne He0OOXOIMMOr0 OKTAHOBOTO YMCJIA JJIsi KOHKPETHOT'O JIBUTATENS 110 YCIIOBUIO OE3/eTOHAIIMOHHOM pa-
0OTBI MOXHO MPOU3BOAUTH [0 SMIMPHUECKON hopMmyIie:

O =1284- b + 183D
g

IZie € - CTeIeHb COKaTHs ABUraTess; D — quaMeTp UINHIpa, MM.

CrpaBodHBIE JaHHBIC JUTA ABUTATEICH:

1. MeM3-245 - ¢=9,25; D=72 mwm;

2. BA3-2106 - e=8,5; D=79 mm;

3. BA3-2108 - €=9,9; D=76 mwm;

4. BA3-21083 - ¢=9,9; D=82 mMm;

5.3M3-53-11 - e=7,6; D=92 mm;

6. 31J1-508.10 - e=7,1; D=100 mm;

OKTaHOBOE 4YHCIIO OEH3MHA MOXHO ONPEAEIUTh MO Pe3yabTaTaM Pa3TOHKH, HCIONB3YS AMIHPHUYECKYIO

r, — 58 .
o9, =120 -2——! gﬂ:m

hopmymy: S8 ) 2 ,

rie ty, — CPEIHss TeMIepaTypa neperonku oensuna, °C;

t,, —~TeMIeparypa Hayania neperouku Gensuna, °C;

t,, —TeMIeparypa KoHLa ieperotky oensuna, °C;

20 — IIOTHOCTD Gensuna rpu 20 °C, r/em’.

Crenaiite 3aKiII0YeHHE O IPHUTOAHOCTH aHAIM3MPyeMoro oOpasia OeH3WHa K IPUMEHEHHUIO. 3aIlojHUTE
TabnuIy 6 B COOTBETCTBHU C TIOJyYEHHBIMH 3KCIIEPUMEHTAILHBIMU JIAHHBIMH.

Tabmuna 6. CooTBeTCTBHE OCHOBHBIX NOKazaTesnel oopasua OensuHa Tpedosanusm 'OCTa.

3nauenne nokaszareiei||OTkinoHenus mokasareie or I'OC-
ITokazaTenmn
Ta
|;1n;1 HCIIBITYyeMOTO o0pasia ||n0 I'OCTy || |D
|(1)aKTI/I'-IeCKI/Ie | |}IOHyCTI/IMI:.IC | | | |:|

OKTaHOBOE YHCIIO

®pakuoHHbIH cocTas, °C:

tHIl.

t10% H ” |D|’5 |E|
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ts00 | +3 |
ta00 | +3 |
tK.IL | +5 |
Ocratok B koi16e, % | 0,3 |
Ocrarok B kKoybe + + morepH, ] He nmomyckaercs I
%

JlabopaTopnas pabota Ne2 «Omnpenenenue GU3NKO-XUMUISCKUX CBOMCTB TU3CIBHBIX TOILIHB)

Lenv pabomuwr:

1. OneHka UCIBITYeMOro o0pasna AU3eNbHOT0 TOIUIMBA 110 BHEITHUM IPU3HAKaM (IIpO3pavyHOCTb, [[BET, 3a-
rnax, HaJIM4ruec BOJAbI U BUAUMBIX HEBOOPYKCHHBIM I'JIa30M MEXaHUYCCKUX anMeceﬁ).

2. OnpeneneHue KKHEMaTHYECKON BSI3KOCTH HCIIBITYEMOTO 00pa3iia AU3eNbHOT0 TOIUIMBA [IPU TeMIIepaType
+20 °C.

3. OmpenesneHne IIOTHOCTH HCTIBITYEMOTO 00pasiia JU3eIbHOTO TOIINBA pu Temmepatype +20 °C.

4. OnpeneneHue TeMuepaTypbl IOMYTHEHHS U 3aCThIBAHUS.

5. YcraHoBlIeHHE O UMCIOMNMCS JaHHBIM MapKH HCIBITYEMOT'O o6pa3ua TOIIIMBA, €ro COOTBCTCTBUA
I'OCTy (nmu TY) u odopmieHne 3aKIIOUEHHs O TIPUTOAHOCTH JJAHHOTO 00pa3sia TOIUIMBA /I IBUraTeneii aBToMo-
ouneit (cm. [Ipunoxenue, Tabm. 5 u 6).

Paboma npouszsooumcs 6 soimsiicnom wxagy!

Obopyoosanue u peaxmuguvl. TUIUHIP eMKOCThIO 100 oM, Habop apeoMeTpoB, TEPMOMETP, TEPMOCTAT, pe-
3MHOBasI TpyOKka ¢ rpyIueli, ceKyHaoMep, Ipudop A ONpeneNeHus] TeMIepaTypsl TOMYyTHEHHs TOIUIMBA, OXJIAaX-
Jlafoliasi CMech, 00pasell AU3eIbHOTO TOILUIMBA, CEPHAs KHCIIOTA.

1. Oyenka ouzenbHo2o0 MONIUBA NO HEUWHUM NPUSHAKAM

HpI/I OLICHKE TU3CIIbHBIX TOIUIMB IO BHCIIHUM MPU3HAKAM UCIIOJIL3YIOT METOAbI, pPACCMOTPECHHBIC IPUMCHU-
TEJIBHO K OLICHKE OCH3MHOB B jjaboparopHoii padote Ne 1. JIONONMHUTEIHHO HEOOXOAUMO OTMETHTH HEKOTOPhIC Xa-
PaKTCpHbIC OCO6€HHOCTI/I, OTHOCAIIUECA K IIBETY U 3ariaxy TOIIUB.

Bcee JU3CIIbHBIC TOIJIMBA OKpAIll€HbI, YTO O6yCHOBHeHO HaJIMYUEM B HUX PAaCTBOPCHHBIX CMOIJI. B 3aBucu-
MOCTH OT MPUPOJblI U KOJIMYECTBA CMOJI IIBET TOILIMBA, OHpe}IeJ’IHeMLIﬁ B CTCKIITHHOM HWIMHIAPE TUaAMETPOM 40...
55 MM, UBMCHSCTCA OT KEJITOro0 A0 CBETIO-KOPUYHEBOTIO. YeM MeHbIIIEe HHTEHCUBHOCTD OKpaCKu TOIJIMBA, T.C. YEM
OHO CBCTJICC, TCM MCHBIIC B HEM CMOJIMCTBIX BECUICCTB U TCM BBIIIC €0 KA4YCCTBO.

B OosnbinacTBe CJIy4a€B JU3CIIBbHBIC TOILUIMBA UMECIOT HE PE3KO BI)Ipa)KeHHBIf/'I 3arax, TUIUYHBIN JUIsT MHO-
rHX He(TENpOIYKTOB (32 UCKIIOUEHHEM OCH3MHOB M KEPOCHHOB). 3UMHHE M OCOOCHHO apKTHUECKHUE COPTa JH3€ib-
HBIX TOIUIMB Majio0 OTJIMYAIOTCA M0 (PPaKIMOHHOMY COCTaBy OT KEPOCHHOB, ITOITOMY IO 3amaxy OHU MOTYT OBITh
CXOXH C KEPOCHHAMH.

[Mocne oleHKH HCIBITYeMOro 00pasiia 1o BHEIIHUM IPH3HaKaM HEO00X0MMO CPAaBHUTH €r0 ¢ MMEIOIMMUCS
B na6opaTop1/11/1 HpO6aMI/I CTaHJAPTHBIX JU3CJIBHBIX TOIUIMB M JaTh NPEABAPUTCIIBHOC 3aKIOUYCHHUE O €TI0 IMpUHAI-
JIEXXHOCTH K TOW MJIM MHOW MapKe JIU3eJIbHOrO TOIUIUBA.

2. Onpeodenenue HATUYUS MEXAHUYECKUX npumecell U 800bl

OHpe}leJ’ICHI/Ie HaJIN4YUs MEXaHUYCCKUX HpI/IMeCGI\/’I 1 BOJABI IMPOU3BOAUTCA AHAJIOTMYHO MaTcpualy, HU3JI0-
KEHHOMY B J1abopaTopHoi pabote 1.

2.3. Onpeoenenue xunemamuueckot easkocmu npu 20 °C (FOCT 33-2000)

Bsiskocmuvio Ha3bIBa€TCsl CBOMCTBO JKHIIKOCTH OKa3bIBaTh COIPOTHBIICHHE TIPH CIIBUIE WIIM CKOJIbKEHUH €
cioeB. [IpensiTcTBre MEPEeMENICHHIO CJIOEB XKHUAKOCTH CO3JA0T CHIJIBI MEXMOJIEKYISIPHOTO MPUTSDKeHUs. BHerHe
BA3KOCTH MPOABIIACTCA B CTCIICHU MOABUXHOCTH: YEM MECHBIIC BA3KOCTHh, TEM KHUJIKOCTH NOABUKXHEEC, U HaO60pOT.
BesnurHy BSI3KOCTH BBIPXKAIOT B €AMHULIAXOUHAMUYECKOU UIKUHEMAMUYECKOU BI3KOCTH.

Ha puc. 1 mokaszana cxema, KOTOpasi WJUTIOCTPUPYET MOHITHE TUHAMHYECKOH BA3KOCTH. VI3 puCyHKa BUIHO,
YTO CJIOM KHAKOCTH IUIOMAABI0 | M’HAXOATCSA HA PACCTOSIHAM | M M IIEPeMeIaloTesl OTHOCHTEIBHO APYT APYra O
CKOPOCTBIO | M/C ¥ mpHW 3TOM OKa3bIBAIOT conmpoTuBieHne cuior 1 H. Takoe conmpoTHuBIeHHE COOTBETCTBYET JAUHA-
mudeckoii Bsskoct 1 TMasc wmn 1 Hee/m®. Ha IIPaKTHKE, KaK [IPaBUIIO, MOJNb3YIOTCSI KUHEMATUYECKONW BS3KOCTBIO,
KOTOpas XapaKTEpU3YyET SKCIUTyaTAlIMOHHBIC CBOMCTBA TOIUIMB M MaceJl B 3aBUCUMOCTH OT TEMIIEPATYPBI U ITO3BOJIA-
€T pemraTth BOMPOC O MPUTOAHOCTH HEPTENPOAYKTOB IS JAHHOTO JIBUTATENSI U O HAJIEKHOCTH €ro paboThl Ha BCEX
BO3MOXKHBIX peXHMMax dKcIuryatannu. Kuaematmdaeckyio Bs3kocTh ompenernsttor mo 'OCTy 33—2000 B kammm-
JIIPHOM BHUCKO3UMeETpE (pHC. 2) TI0 BPEMEHH MEePETEKaHMs ONPEICICHHOTO 00beMa XKUAKOCTH (OT METKH A 10 METKH
b) mon meticTBHEM CHIIBI TSOKECTH TPU 3aJaHHOW Temriepatrype. Uem Oolbiie BpeMsl MepeTeKaHus KUAKOCTH depe3
KAITHIUISP, TEM BBIIIE €€ BA3KOCTh. KHHEMaTHUeCKyIo BI3KOCT N, MM~/C, PACCUMTHIBAIOT 10 (hOPMyITe: N =C * t,

IJIe C - KaTHOPOBOYHAS ITOCTOSHHAS BUCKO3MMETPA, MM~/C ; t - BpeMs IIPOTEKAHHS KHUAKOCTH, C.
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Vl - V2 =1wm/c

Puc. 1. Cxema B3aUMHOTO CMEIIIEHHUS CJIOCB KHJIKOCTH IIpHU OTIPEACIICHUU BA3KOCTH

3aBUCUMOCTD MEXOY KHHEMATUYECKOHN BA3KOCTBHIO U JUHAMUYECKOU BBIpAXXacTCA q)OpMyHOf[I h=nr 10_3,

rae h - quHamuueckas BSI3KOCTh skuakoctd, Mllasc; r - MIOTHOCTh KUIKOCTU npu TOU XKe TeMIepaType,
npu KOTOpOﬁ onpeacisiiiach KEI/IHeMaTI/ILIeCKaH BSA3KOCTH, KF/M3.

a

Puc. 2. 3anonHeHne )XUAKOCTHIO BUCKO3uMeTpa: a — BIIK-2; 6 — [TunkeBuya;

1 - mmpoKkoe KOJIEeHO; 2 - y3KOe KOJICHO; 3, 4, 6 - pacIIUpHUTENbHBIC EMKOCTH;

5 — pesuHOBas pyOKa; 7 - MOJBIN OTPOCTOK; A - BEpXHsSA METKa; b - HIDKHSSA MeTKa

st omipeneneHust BI3KOCTH HEPTEPOLYKTOB UCTIONB3YIOTCS KAMUIIPHBIC BUCKO3UMETPHI Pa3INIHBIX TH-
noB. Hambomemree pactpocrpanenue momyqry Buckozumerp BIDK-2 u Buckozumerp [TuakeBnda (puc. 2.). Kamm-
JSPHBIA BUCKO3UMETp TpeAcTaBIsieT coboit U-o0pa3Hyro TpyOKy ¢ TpeMs pacIIMpeHHUsIMH, B Y3KOe KOJICHO KOTOPOH
BITASTH KamwuLsip. BUCKO3UMETpHI BHITYyCKAOT ¢ pa3sHBIME auamerpamu kamwnripa (0,4; 0,6; 0,8; 1,0; 1,2; mo 4,0
MM). IIpu BEIOOpEe muaMeTpa BUCKO3UMETpa HEOOXOAUMO MCXOIHUTh U3 TOT'O, YTOOBI BpeMs MCTEUCHUs TOIUINBA Ha-
xoamwnock B npenenax He meHee 200 cekynn (TOCT 33-2000). Hax kamuuispoM MOMEIIEHBI Ba PACHIUPEHHs, Me-
KTy KOTOPBIMH U HaJ| KAMUIIPOM UMEIOTCS KOJIBIICBBIC METKH.

HwmxHee pacmmpeHue CIyXKHUT pe3epByapoM, KyJa IMepeTeKaeT KUAKOCTh MPH OnpeaeNeHnd Ba3kocTr. OHO
pacIIupeHo ¢ TO# IeNbio, YTOOBI BBICOTA CTOJI0A KHUIKOCTH, IO IeHCTBHEM KOTOPOTO MPOUCXOJUT HCTEUCHHE, OC-
TaBaJach MPHUMEPHO TOCTOSHHOW. B BepxXHEH 4YacTH BBICOKOTO KOJICHA MMEETCS IMaTpyOOK, KOTOPBIA CIYXKHT UL
MIPUCOCMHEHNS PEe3WHOBOM Tpymn. Ha BepXHHX pacIIMpeHUsSX HaHECEHBI HOMEP BHCKO3UMETpa M HOMUHAJIBHBIH
JTMaMeTp Kamuuisipa. Ha kaaprii SK3eMIUsIp BUCKO3UMETpa JOJDKSH UMETHCS TACTIOPT, B KOTOPOM yKa3bIBACTCS T10-
CTOsSIHHAsA BUCKO3MMeTpa «C» B Mm%/c?,

JJis1 3amoTHeHUsT BUCKO3UMETpa TOIUTMBOM Ha OOKOBOI OTBOJI €T0 HAICBAIOT PE3MHOBYIO TPYOKY € TPYIICH,
nepeBopaunBaloT Ha 180° M MOrpykaloT y3Ko€ KOJEHO B CTAaKaHYUK C HUCIBITYEeMbIM TOIUIMBOM. 3aKpbIB HaJlbLEM
OTBEPCTUE IIUPOKOI0 KOJEHA, TOIUIMBO C MOMOMIBbIO TPYLIM 3aCachiBalOT B y3KO€ KOJIEHO BUCKO3MMETpa 10 METKH
MEeXAy KanwuiipoM U pacuiupenueM. [lociie 3Toro BUCKO3UMETp MEPEBOPAYMBAIOT B HOPMaJbHOE MOJIOKEHUE U
TIIATEIBHO 06TI/1IpaIOT y3KO€ KOJIEHO OT TOIUIMBA.

2
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Puc. 3. IIpubop aist onpeneneHus BI3KOCTH HEPTEPOAYKTOB.

1 — Tepmomerp; 2 Memaska; 3, 4, 6 — pacIIMPEeHUs] BUCKO3UMETPA;

5 — KanwuIsIp BUCKO3UMeETpa; 7 TepMmocTat (0aHs); 8 — 3IeKTpoIoaorpeBareb

Hcnonp3yromuecs: B paboTe BUCKO3MMETPHI NPECTABISIOT CO00M O4eHb XpYIKHE U Joporue npudopst. B
CBSI3U C 3TUM IIpH paboTe C HUMM HAJIO MPOSBIATE MAKCUMYM OCTOPOKHOCTH: JEpPKATh U 3aKPEIUIATh UX CIexyeT
TOJIBKO 3a OJIHO KoJeHo. Hanboree yacto moiaomMka BUCKO3UMETPOB IIPOUCXOJUT NPU HAJEBAHUU U CHITUHU PE3UHO-
BOW TpyOKH, IOATOMY IIPH ATOH ONepanuy Hy>KHO JiepKaTh MX UMEHHO 32 TO KOJICHO, HA KOTOPOE Ha/IeBACTCS WIIH
CHHMMAeTCsI pe3MHOBasl TpyOKa.

3areM BUCKO3UMETP IOTPYKalOT B TepMocTaT (0aHI0) Tak, 4TOObI MIapUK BUCKO3MMETPa OKa3aycs MMOJHO-
CTBIO B TEPMOCTATHOH >KUIKOCTH (puc. 3). BblnepkHUBaroT BUCKO3UMETP B TEpMOCTaTe HE MeHee 15 MUH Ipu TemIie-
partype 20 °C, KOTOpYIO HY>KHO TIOJJIEPKUBATH B TEUECHHUE BCEro OmbITa ¢ TouHOCTHIO = 0,3 °C. Ipu 3amoiHeHuH U
BBIJICP’)KUBAHUH BHCKO3MMETPA B HEM HE JIOJDKHO 00pa30BBIBATHCS Pa3pbIBOB M Iy3BIPHKOB BO3/yXa. 3aTeM, HE BbI-
HUMasi BUCKO3MMETP M3 TEPMOCTAaTa, NPU IMOMOIY PE3MHOBOM IPYIIN CO3AAIOT paspsbkeHHe B TpyOke 7 (cM. puc.
2.2), MeIJIEeHHO HaOMpasi B LIapHK 3 HECKOJIBKO BBIIIE METKH A TOIUIUBO (M3 paciIupeHus 6).

JUtst 3amoJNHEHHs] TEPMOCTATa NPUMEHSIIOT CIISAYIOIHe XUAKocTH: pu Temmeparype 100 °C - uedrsiHoe
npo3payHoe Macio wik riuiepus, mpu 50 °C - Boxy, npu 0 °C - cMech BOJIBI CO JIBAOM, IpH (0JIee HU3KUX TeMIIe-
paTypax — 3TUJIOBBII CIIUPT C TBEPAOU YIIIEKUCIOTOM.

[ToaHsB TOMIMBO BHIIIE METKU A, OTCOCAMHSIIOT PE3UHOBYIO I'PYLIYy W HAOIIONAIOT 3a MEPETEeKaHHEM TOTI-
JIMBa 4yepe3 Kamwuiip 5 U pacimmperue 6. B MOMEHT JOCTHXEHHUS YPOBHS TOIUIMBA METKH A BKIIOYAIOT CEKYHIO-
Mep, a B MOMEHT IIPOXOKACHUS YPOBHS MeTkH b ero octaHaBnuBaroT. 3amep BpeMEHHU MPOU3BOAST C TOYHOCTBIO JI0
0,1 c. C Toii ke mopLyel TOIIMBA UCTIBITAHUE MPOBOJSIT HECKOJIBKO pa3. Heo0X0AMMO NONy4YuTh NATh Pe3yIbTaToB
BPEMEHH HCTCUEHHs TOIUINBA, MaKCUMaJIbHAs Pa3sHOCTh MEXy KOTOPBIMH HE JOJDKHA NMpeBhIIath | % oT abcomoT-
HOTO 3HA4YEHUs OJHOTO U3 HUX.

3aTeM BBIYKMCIAIOT KAHEMATHUECKYIO BA3KOCTH mpu Temmeparype +20 °C mo dopmyie: ny = cotep, THE C -
TOCTOSIHHAS BHCKO3MMETpa (yKasaHa B IACIIOPTE BHUCKO3UMETPa), MM~/c’; tep. - cpenHee apudMeTHIECKOE U3 IIATH
3HAYeHU BPEeMEHHU UCTEUCHUS UCIIBITYEMOIl )KUAKOCTH, . BBIUNCIIEHHOE 3HAaUeHHUE Ny OKPYTIIAIOT ¢ TOUHOCTBIO 10
TPEThEro 3HaKa.

4. Onpedenenue n1omHOCMU UCILINYEMO20 00PA3YA OU3ETLHO20 MONIUBA
npu memnepamype +20 °C (F'OCT 3900-85)
[1I0THOCTH U3EILHOTO TOILIMBA OMPEACISIOT TaK ke, KaK IIIOTHOCTh OCH3MHA (CM. 1abopaTopHyIo paboTy

Ne 1):

rpo=r+g(t-20).

ITonmy4yeHHbIE TaHHBIE 3aHOCST B TaOmuIy 1:

Tab6muna 1. Pe3ynbraTel onpesienieHus INMOTHOCTH TU3EIbHOTO TOTIIIMBA

INokazanue Temneparypa Temneparypnass mnomnpas- [InotHOCTH TOMIMBA T
apeomerpa ToruBa, °C Ka, g, kr/(M°x°C) npu +20 °C, r/em®

2.5. Onpeoenenue memnepamyp nomymuenus u sacmuiéanus (IOCT 20287-91)

OCHOBHBIEC HAapYILEHUS] B CUCTEME MOJa4M TOIUTMBA IPH HU3KUX TEMIIEPaTypax CBSI3aHbI C TEMIIEpaTypou
MOMYTHEHHS U 3aCThIBaHUs TOILIMBA. B oTinune oT OEH3MHOB, B JIM3€JIbHBIX TOIUIMBAX MOXKET HAXOAUTHCS JOBOJIb-
HO MHOT'O YIJICBOJIOPOZIOB C BHICOKOW TeMIIEpaTypoi IUIaBICHUs, B IEPBYIO ouepenb napaduHoBbIX (asikaHoB). [1pu
MOHIDKEHUH TEeMIIepaTypbl HauOosiee BHICOKOIUIABKHME YIJIEBOJOPOABI BBINAJIAIOT M3 TOIUIMBA B BHIE KPUCTAIIOB
pas3nuyHoil (POPMBI, TOIUTMBO MyTHEET.

Jnst obecrieueHus OGecriepeOOHHOM M0Jja4u TOIUIMBA HEOOXOAUMO, YTOOBI TeMIlepaTypa MOMYTHEHUs TOTI-
nuBa ObLIa HIDKE TEMIIEPATYpPhl BO3/LyXa, IPU KOTOPOi AKCILTyaTHPYETCsl MallluHa.

[Tpu nanpHeiieM OXJIQXKAECHUU TOIUIMBA KPUCTAJUIBI BBICOKOILIABKUX YIJIEBOJOPOIOB HAUMHAIOT COE/IHU-
HSTBCSI, 00pa3ysl MPOCTPAHCTBEHHYIO PEIIETKY, B sUEHKaX KOTOPOI OCTAIOTCS JKHKHE YIIIeBOJOPO/IbL. 3aTeM o0pa-
3YIOLIASCSl CTPYKTYPa HACTONIBKO YIIPOUHSIETCS, YTO TOILIMBO TEPSET TEKYy4eCTh - 3aCThIBACT.

HawuBeiciasi Temneparypa, npu KOTOPOH TOIUIMBO TEPSIET MPO3PAvYHOCTh, HAa3bIBACTCS mMeMnepamypoul no-
mymuenust. Temnepamypoil 3acmviéanusi CIUTACTCSl TEMIIEpaTypa, NPy KOTOPO# HaluToe B MPOOUPKY An3eNbHOE
TOIUIMBO IIPU OXJIAXKACHUU B OIPE/ICICHHBIX YCIIOBUSX HE M3MEHSET MOJIOKEHHS MEHNUCKA B TeYeHHe | MUH 1pH Ha-
KJIoHe TipoOupku mox yriom 45° ot Beprukanu (TOCT 20287-91).

TemrmepaTypa 3aCTbIBaHHs JAN3EIBHOTO TOIUTHBA — BEJIMYUHA YCJIOBHASI M CIY)XUT JIUIIb OPHEHTUPOM JIJIs
orpeieieHHs YCIIOBUI MPUMEHEHHS TOILIMBA.
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Puc. 4. IIpubop a7t onpeneneHus TeMIIepaTypsl IOMYTHEHUS U 3aCTHIBAHUS TOIUIMBA:

1 — npobupka HapykHas; 2 — MPOOHpKa BHYTPEHHSS; 3 — MpoOKa; 4 — TepMOMETp; 5 — Melanka

CyImHOCTD OIpeeneHUs] TEMIIEPATYPhI TIOMYTHEHHUSI TOIUIMBA 3aKJIF0YACTCS B TITyOOKOM €ro OXJIaXICHUH 1
BU3YaJIbHOM HaOJIIOICHUN 32 M3MEHEHHEM €ro COCTOSHHMA. TeMIeparypa 3acThIBaHHS ONPEEIsIeTCs IpH TITyO0KOM
OXJIQKACHUHU TOIUIMBA IO COCTOSIHUSI TOTEPH MOABHKHOCTH.

IMopsimok BBIIONHEHNUS OTIBITA:

1. McnpiTyeMOe TOIIMBO THIATENBHO IEPEMEIINBAIOT M HAIMBAIOT BO BHYTPEHHIO MPOOHPKY 10 METKU
(40 MM ot mHA HaHeceHa MeTKa). [IpoOHpPKyY 3aKpHIBAIOT KOPKOBOM MPOOKOH ¢ TepMOMETPOM. TepMOMETp BCTaBISA-
0T TaK, 9TOOBI €r0 PTYTHBIM MIAPUK HAXOJWJICSA B IPOOHMpPKE HA PACCTOSHUHU 15 MM OT THa M PaBHOM PacCTOSHUU OT
CTEHOK.

2. HanuBaroT ucnpITyeMoe TOIUIMBO B APYTYIO MPOOUPKY, KOTOPYIO MCHONB3YIOT B KaU€CTBE 3TAIOHA MPO-
3pavyHOCTH.

3. 3amonHAIOT cocyq mpudopa OXIIAXKJAromell cMechlo, YPOBEHb KOTOpOW moauepkuBatoT Ha 30—40 MM
BBIIIE YPOBHS TOIUIMBA B poOupke. TemmepaTypa OXJIaJuTeIbHOM cMecH IPH MCIBITAHAN BCE BPEMS JIOJDKHA OBITh
Ha 15+2 °C Hmxe TeMnepaTypbl HCIBITYEMOIO TOILIMBA.

4. YKpemsiioT BHyTPEHHIOI IPOOHPKY € TOIIMBOM M TEPMOMETPOM BO BHeNIHeH mpobupke. Bo m3bexa-
HHE 3aII0TE€BaHNs BHYTPEHHUX CTCHOK MEXIY ITPOOHPKaMH 3JIMBAIOT CEPHYIO KHCIOTY B KonmudecTtse 0,5—1,0 mut.

5. INomemaroT coOpaHHBIi TPHOOP B OXJIAXKIAIONLYI0 CMECh. TOIUTHMBO BO BpeMs OXJIAKACHHUS HEOOX0ANMO
HETIPEPHIBHO NePEeMEINBAaTh.

6.3a 5 °C mo oxumaeMoil TeMIiepaTypbl IOMYTHEHHS MPOOUPKY BEIHUMAIOT U3 OXJIAXKAAIONIe CMeCH, ObI-
CTPO BBITHUPAIOT BaTOM, CMOYEHHOH CIIMPTOM, M CPAaBHHUBAIOT C 3TaJIOHOM. [IpOIOIKUTENIEHOCTD ONIpEIeNIeH sl CpaB-
HeHust He Ooiee 12 c.

7. Ecinu TOIIMBO MO CPaBHEHHIO € TIPO3PAYHBIM 3TAJIOHOM HE M3MEHHJIOCH, TO TPOOUPKY CHOBA OITyCKaroOT B
cocyx mmpubopa ¥ JajbHeHiee HaOM0AeHHEe TIPON3BOIAT Yepe3 KaXIIblil rpajayc, MOHMKAs TEMIIEpaTypy TOIUIHBA.
OTH cpaBHUTEIbHBIC HAOMIOACHHUS C MPO3PAYHBIM 3TAJIOHOM MPOU3BOJAT A0 TEX MOP, NMOKA TOILIMBO HE CTAHET OT-
JIUYAThCS OT TAIOHA, T. €. KOTAa B HEM HOsBUTCS MyTh. [Ipn onpeaeneHnn reMneparypbl IOMYTHEHHS HEU3BECTHO-
ro oOpasua TOIUIMBA CHAYaJIa YCTAHABJIMBAIOT 3HAUEHHS STHX TEMIepaTyp HNPHOIM3NUTENBHO ITyTeM HaOJOCHUS 3a
COCTOSIHUEM TOILIMBA depe3 kaxable 5 °C.

8. [lns ompeneneHusl TeMIIepaTyphl 3aCTBIBAHNS TOIUIMBA B COOTBETCTBHM C IMyHKTaMH | M 2 HOATOTaBIH-
BAaIOT MPHOOP C UCTIBITYEMbIM 00€3BOXKEHHBIM (C MOMOIIBIO CBEXKENPOKATEHHOTO XJIOPUCTOTO KAJbIHsI) TOTUINBOM.
[oaroroBneHHsI NMpuOOpP MOMEIIAIOT B COCYX € OXJIaKAaromied cMechro. TemmepaTypa OXJaJuTEILHOH cMecH
IoKHA ObITh Ha 5 °C HIDKE MPENONAraeMoil TEMIIEPATYPBI 3aCTHIBAHKS TOIUIHMBA.

9. He BEIHMMAs M3 OXJaXIArONIE cMecH, HAKJIOHSIOT MpUOOp 1moj yrioMm 45° u Jepkar B TAKOM IT0JIOXKe-
HHUHM B T€UYEHHE OJHOW MMHYTHI, 710 T€X MOP, TI0Ka UCIIBITyeMOe TOIUIMBO B IPOOHUPKE MPUMET TEMIIEPaTypy, COOTBET-
CTBYIOIIYIO TEMIIEPAType €T0 3aCThIBAHUS.

10. BeiHMMAIOT MpOOUPKY M3 OXJAXIAIONMEH CMecH, IIPOTHPAIOT CTEHKH BaTOW, CMOYEHHOW B CHHpTE, U
HaOJIIOIaI0T, HE CMECTHIICS JIM MEHHCK TOIUIMBA. ECIIM MEHUCK HE CMECTHIICS, TO TOIUIMBO OCTAETCs 3aCTHIBIIMM, U
HaoOopoT. Eciu Temneparypa ToIMBa HEM3BECTHA AaXKe NPHOIM3UTENBHO, UCIIBITAHUE IO CMEIICHUI0 MEHHCKA
HOPOBOJAT depe3 Kaxable 5 °C MOHIKEHUs TeMIepaTyphl TOIUIMBA. TeMnepaTtypy cMecH B 3TOM CIydae MOAIEPKH-
BaloT Ha 4—5° HIKe TeMIiepaTypsl ToruiBa. [lociie mpoBeaeHHs NCTIBITaHUs IPHOOP U pabodee MECTO IPUBOAST B
NEepBOHAYAIILHOE MOJIOKEHHE.

6. Onpedenenue yemano8o2o Yucia

Ha ocHoBaHMM pe3ysbTaTOB M3MEPEHHs, WMCIOJIB3ys SMIHMPHYECKYI0 (GOpMyy, ONpeNesuTe LEeTaHOBOE
YHUCIIO:

1537

Hq = {\V1§£| + l'rzgj—

EEC
)

TJIE Nygoc — KHHEMATHYECKAS BA3KOCTh ipu 20°C, MMZ/C;
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3
I'0oc — IJIOTHOCTD, T/CM”.

7. Cocmaenenue omuyema
[o pe3ynbraTaM MPOBEICHHBIX OMBITOB 3AMOJIHSIIOT TAOIHILy 2.
Tabnuna 2. Otyer 0 1a00paTOpHON pabOTE MO OIIEHKE KA4eCTBa JU3CIBbHOTO TOILTUBA

HawmnMenoBanue mmoka3sarenei

ITIo 'OCT

HOJ'IylleHHI)IG Ha OCHOBAaHHUH NPOBCACHHBIX
aHaJIM30B

[BeT

MexaHnndeckue IMpUMECHU U BOJA

T1I0THOCTB, KI/M° ripu 20 °C

Bsizkocts kuHematuueckas npu 20 °C, MMZ/c

Temmneparypa 3actbiBanusi, °C, He BbIIIIe

Temmneparypa nomytHeHus, °C, He BbIIle

3aKI0YeHne 0 MPUTOJHOCTH 00pasla K mpu-
MEHEHUIO

Ha ocHOBaHMM JaHHBIX aHaM3a TOILJIMBA OIpPCACIIAIOT BO3MOIKHBIC o0J1acTu ero TMPUMCHCHUA (C€3OHHLIC, KiIMMartu-

YECKHE).

Kpurepuu onenku:

CTyzeHT IOJDKEeH BBIIOJIHUTS JIBE J1a00paTOpHbIE paboTHI.

MakcumanbHo 16 6ayuoB — 3a IOJTHOCTBIO PEeIIEHHbIE U IPaMOTHO O(OPMIICHHBIE TIPAKTUYECKHE pabOThI;
MuHuMansHo 9 0aJIOB — 3a HETIOJHBINA OTBET C AOMYLICHUEM IPyOBIX OLIMOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(benepaabHOro TOCy1apCTBEHHOTO OI0KETHOTO 00Pa30BaATEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

BonpocsI 1151 3a4éTa ¢ oneHkoii (8 cemectp)

IO JUCLHMIIIIMHE TexHoJOrHs Hed)TI/I K rasa

1. ®pakuuoHHkIH cocTaB HeTel 1 HeQTETPOAYKTOB.

2. OcCHOBHBIE XapaKTEPUCTHKH OCH3WHOB, TU3ENbHBIX TOIUINB, PEAKTUBHBIX TOIUIUB, PErYJIHpyeMbIC
I'OCT. Tpe6osanus OCT Ha Ma3yT.

3. CnocoOsl pazronku Hedreii. [InoTHoCcTh HEdTH 1M Ta3a. MonekynspHas macca

4. lleraHOBOE YHCJO: OIMpeaelieHHe, METO J1a0OPaTOPHON OLEHKH, COCOOB! MOBBIMICHHS [IETaHOBOTO

qucia

5. Bsi3kocTh - qHaMUYecKas, KHHeMaThHdecKas, yciaoBHas. TerioBblie cBoiicTBa. HuzkoreMneparypHble CBOM-

CTBa.

6. OKTaHOBOE YHCIIO: OMpPECICHUE, METO/I JJA0OPATOPHOW OLICHKH, CIIOCOOBI TIOBBIIICHHS OKTAHOBOT'O YMCJIa,

MEXaHH3M JIeHCTBHS aHTHETOHATOPOB, BHICOKOOKTAHOBBIX MIPHCAIOK.

7. IloHsATHE 00 ICKTPUYCSCKUX U ONTUYCCKUX CBOWCTBaX He(YTH M HeDTEIPOIYKTOB

8. Ocnosurie TpedoBanus [OCToB Ha TUCTUIISTHOE TOIUIMBO — OCH3MH, AU3EIHHOE, PEAKTHBHOE TOTI-

JIMBO. Mapku TOIIUB

9. ManakomeTpr4ecKre CBOicTBa HePTEOUTYMOB - TEMIIEPaTypa pa3MsrdeHus], TBEPIOCTh, PACTSDKUMOCTh

10. Kiaccudukaius He(hTepoIyKTOB

11. Knnaccudukauuu vedreit mo OCT. CocraBnenue mudpa nHedtn

12. Cxema DJIOY - ABT - BropuuHas neperonka 0ensuna. Orenka 3(h(GEeKTUBHOCTH PabOThl yCTaHOBOK

neperoHkn Hetr. OIEeHKa KauecTBa MONYyUYeHHBIX MPOAYKTOB. OCHOBHOE 000pyI0BaHUE YCTAHOBOK TIe-

PETOHKH HETH.

13. Onpenencnue Bapuanta nepepadboTkn HedTH. OCHOBHBIE MApPKU M XapaKTEPUCTUKK He(Tel, PoaBaeMbIX

Ha MHPOBBIX PBIHKAX.

14. BakyymHas meperoHka MasyTa, anmaparypa Jjisi CO3/IaHHsI BaKyyMa

15. Tpe6oBanus 'OCT Ha moarororieHHY HeGTh. HeoOX0aMMOCTh 00€3B0KMBAHUS U 00CCCONMBAHUS

HedTel

16. Octpoe u HUPKYISIHOHHOE OpoIleHHe aTMOC(hEPHON KOJIOHHEI, ero Ha3HadeHue. Pob BoisHOTO Na-

pa IpH NeperoHKe HePTH.

17. Metonp! paspyieHns: HeTsHbIX SMYIIbcHid. CTadbunmzanust HehTei, CXeMBbI

18. OcHoBHbIE anmaparhl YCTAaHOBOK IeperoHKy HeTu. TeopeTuueckrue OCHOBBI Tporiecca. Bo3MoKHbIE CXEMbI

arMoc(epHOIi eperoHKu HeTH

19. BuytputpyOHast neamysbcaius. CxeMbl MOAroTOBKH HedTel 1eBoHa 1 KapOoHa.

20. Ouncrtka HepTH M Ta3a OT CEPOBOAOPOA, BOJBI: TEXHOJOTHH, CXEMbI, TEXHOJOTHUYESCKHE PEKUMBI.

OCHOBHBIE aImapaTbl YCTaHOBOK TIEPETOHKH HEPTH

Kpurtepun ouenkmu:
8 cemecTp:
MaxcumanbHo 40 GansioB - 3a MOTHBIN, pa3BEPHYTHIH OTBET Ha IMOCTABJICHHBIE BOTIPOCHI.
MunumanbHO 24 6ara — 3a HETIOJHBIN OTBET C JIOMYIICHHEM I'PyObIX OIIUOOK IPH OTI-
pPEIEIEHNH CYITHOCTH PACKPBIBAEMBIX MOHSATUI, TEOPUIA, ABICHUN
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiran)
(benepaabHOro TOCy1apCTBEHHOTO OI0KETHOTO 00pa30BaATEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommuieKT BOonpocoB /1Jisi KOHTPOJIbHOI padoTsl (8 cemecTp)
no mucuuruinae 51.B.06 Texuosorus HedTu rasa

@paxkiuoHHblid coctaB HepTel u HedrenpoaykToB. CriocoOs! pasronku Hedreit. IlnoT-
HOCTh He(pTH ¥ ra3za. MonekyisipHas Macca. J[aBieHne HaChIEHHBIX MapoB.

BsskocTs - nuHAaMuYeckas, KMHEMaTH4yecKas, ycloBHas. TemsoBble cBoiicTBa. Hu3ko-
TeMIeparypHbie cBoicTBa. [IoHsATHE 00 IEKTPUUECKUX M ONTHYECKUX CBOMCTBaX He(hTH U HED-
TENpPOMYKTOB. MajakoMeTpuiyeckue CBoWcTBa HEe()TEeOMTYMOB - TemIepaTypa pa3MsArdeHus,
TBEPJOCTh, PACTSHKUMOCTb

TexHonormueckas u TexHnueckas kinaccudukanus vedreit: Knaccudukammm Hedren mo
['OCT. CocraBnenue mmdpa HegTu. OnpenencHue Bapuanrta nepepadorkn Hedhtu. OCHOBHBIC
MapKH U XapaKTePUCTUKU HEPTEH, MPOIaBaeMbIX Ha MUPOBBIX PBIHKaX

Tpeboanuss 'OCT nHa moaroroBineHHyo HedTh. HeoOXomuMOCTh 00E3BOXHBAHUS U
obecconuBanusi Hereil. MeToapl paspyiieHuss HePTIHbIX dMynabcuit. Crabunmzanust HedTe,
CXEMBI.

BuyrpurpybOnas nesmynscanus. CxeMbl IOATOTOBKM He(TeH neBoHa U KapOoHa. O4ncT-
Ka He()TH U raza OT CepOBOJIOPOJIA, BOJBI: TEXHOJIOTUHU, CXEMBI, TEXHOJIIOTHYECKHE PeKUMBI. Oc-
HOBHBIE aNmapaThl YCTaHOBOK NEPEroHKU HEPTH.

Teopernueckue ocHOBHI Tporiecca. Bo3MokHbIE cXxeMbl aTMOc(hepHOi meperoHKr HedTH.
OcTtpoe 1 IUPKYISIHUOHHOE OpOIIeHHe aTMOC(EepHON KOJIOHHBI, €ro Ha3HavueHue. Poib BomsHO-
ro mapa npu mneperonke Hedtu. BakyymHas meperoHka Masyra, ammaparypa Jjs CO3JaHHs Ba-
KyyMma.

Cxema DJIOY - ABT - BropuuHas neperonka 6ensuna. Ouenka 3¢ dekTuBHOCTH pabOThI
YCTaHOBOK TeperoHku Hedtu. OneHka KayecTBa MOJyYeHHBIX TpOoayKToB. OCHOBHOE 000pyIo-
BaHHE YCTAaHOBOK TMEPETOHKH HEDTH.

Knaccudukanms nedrenponykroB. OcHoBubie TpeOoBanus ['OCToB Ha DUCTHUILIATHOE
TOTIJIMBO — OCH3MH, IN3EIbHOE, pEaKTUBHOE TOIUTUBO. Mapku TorumB. OKTaHOBOE YMCIIO: OTpe-
JieNieHre, MeTo/ J1ab0opaTOpPHOI OIEHKH, CIOCOOBI MOBBIIMICHUS! OKTAHOBOTO YHMCIIA, MEXaHU3M
JIeMCTBUSI aHTHIETOHATOPOB, BBHICOKOOKTAHOBBIX MpHCANOK. LleTaHoBoe wmcIo: ompenenecHue,
METOJ JIAOOPATOPHOU OIIEHKH, CITIOCOOBI TIOBHIIIEHHS IIeTaHOBOTO 4rcia. OCHOBHBIE XapaKTepH-
CTUKU OEH3MHOB, IM3EJbHBIX TOIUIMB, PEaKTUBHBIX TOIUB, perynupyemsie 'OCT. TpeGoBanus
I'OCT na ma3yr.

Kpurepuun oueHkn KOHTPOJIbHON padoThI:

CryneHT noiKeH ciaTh 1| KOHTPOJIbHYIO padoTy:

MaxkcumanbHo 30 6aIoB — 3a MOJTHBIN, pa3BEePHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHMAJIBHO 18 0asioB — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM OITHOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((priuan)
(benepaabHOro TOCy1apCTBEHHOTO OI0KETHOTO 00Pa30BaATEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KoMmmuiekT 3axanuii 115 rpynmnoBbIX Auckyccuii (8 cemectp)
o pucrumuinae b1.B.06 Texuosmorust HedTH U rasza

I'pynnosas auckyccust Nel «Onpenenenue GU3NKO-XUMUYECKUX CBOHCTB OCH3MHOBY

. UTo Takoe MIOTHOCTh BELIECTBA, KAK €€ OIPEAEIISIIOT?

. Kak 3aBucuUT IJI0THOCTB OT TeMHEpaTypsl?

. B kakux npeznenax HaxoJUTCS TIOTHOCTh OEH3UHOB?

. Kakum nokasarenem olieHUBAETCsl HAIMYUE OPTraHUYECKUX KUCIIOT B TOIUINBE?

. Uto Takoe (paKIMOHHBIN COCTAB TOIUIMBA U KAaK OH OIPENeNsIeTcs?

. Kakoe cBoiicTBO TorumBa Xxapakrepu3yer GpakIMOHHBIN cOCTaB?

. Kakue cBoiicTBa Tominus xapakrepusyet temneparypa 10%, 50% u 90% otrona?
. KakoBsl Texanueckue tpedoBanus [[OCTa k ¢ppakImoOHHOMY cOoCcTaBy OeH3MHA?
. [lepeuncnure Mmapku OEH3MHOB

O 00 1 O D B~ WIN—

I'pynmoBas guckyccust Ne2 «Onpenenenue Gu3nKo-XUMUIECKHX CBOWCTB TU3EIbHBIX TOILIHBY

1.Yro Takoe quHaMHuUECKas U KUHEMaTU4ecKasl BI3KOCTh?

2. Kak BnusieT BA3KOCTb HA SKCILIyaTallMOHHbIE CBOMCTBA IU3€JIbHBIX TOIIUB?

3. JlaiiTe onpeneneHue TeMiepaTrypbl IOMyTHEHUS U 3aCThIBAHUS TOIIMBA.

4. B uem 3akiouaercs (pusndeckasi CylHOCTb IOMYTHEHHS U 3aCTbIBaHUS TOTUINBA?

5. B 4eM 3akirodaeTcs SKCIUTyaTallMOHHAs OLIEHKA JIU3EIbHOTO TOILIMBA IO TEMIIEpAType I10-
MYTHEHUS U 3aCTbIBaHUA?

6. [1pu kaxoiif TeMreparype Hapy>KHOTO BO3/1yXa MOKET IPUMEHSTCS JaHHbIN 00pasel TorimBa?
7. IlepeuncinTe Mapky JINA3EJIbHBIX TOILINB.

Kpurepun oueHKH rpynmnoBbIX JUCKYCCHI:
CTyeHT I0OJDKEH y4acTBOBAThH B JIBYX TPYIIOBBIX TUCKYCCHSX.
MakcumanbHO 4 0aJTOB — 3a TOJIHOCTHIO PEIIEHHBIE U TPaMOTHO O(GOPMIICHHBIE TTPAKTH-
YyecKkue paboThI;
MunumanibHO 3 0aIOB — 32 HETIOJIHBIN OTBET C JOMYIICHHEM OITHOOK.
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Mun#CTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HuxHexaMCKull XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((priran)
(benepanbHOro TOCYyIaPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET
TexHonoruueckuii GpakynbTeT

KoMmmuiekT 3aganuii 115 npakTudeckux pador (8 cemectp)
no qucuuruiae b1.B.06 Texnonorus HedTr u raza

[Ipaktudeckas padora Nel «PacdeT yCTaHOBOK MOATOTOBKH U MEPETOHKU HEPTI

Paccuurars abcopbep

[Topsinok TexHonornyeckoro pacuera abcopdepa cieayromuii:

1. TTo puc. 5.1 ¢ y4eToM OTHOCHTENLHOIH MIOTHOCTH OCYILAEMOrO rasa p
M cojiepakaHus coneil B pacteope abcopOenta C onpeaenstoT pH JaBieHHH rasa
P, v Temneparypax rasa £ ¥ TpeOyeMOH TOYKH POChl OCYILEHHOIO rasa f,, BllakK-
HOCTb 'aza Ha BxoJe B abcopOep W, u Ha BeIxoae u3 vero W, ,.

2. OnpenensoT KOJHYECTBO BIIATH, yAaleHHOI U3 rasza B abcopdepe:

Wa: Hrfr - m!.r, {5-4}
Wa(" = Wa ) Gr- {5-5}
3. Ilo puc. 5.3 onpeaensior MacCOBY KOHLEHTPALUIO PEreHepUpOBAHHOIO
adcopOenTa X, npu cpejiHeil Temneparype KOHTAKTa f, U TpeOyeMoii TOUKE poChl
OCYLICHHOrO rasa f,p,. Maccosas KOHUEHTpaLus HAckILEHHOro abcopOenrta X,
BBIOMpaETCs MCXO0JsA W3 MPAKTHYECKHX COOOpaKeHHil, a 3aTeM I[poBepseTcs [0
pacuety perenepauuu abcopdenra (X, = 96 % mac.).
4. Jina nocrpoenus pabodeil nuHuH B abcopbepe paccd4MTHIBAlOT OTHOCH-

TEJIEHBIE MOJIBHBIE KOHUEHTPAUHK!
a) BOJIbl B pereHepupoBaHHOM adbcopOeHTe:

1-X )M
X'Fp — ( 'p] FITHE , {5-6}
18-X,
rae My — MOJIEKYJISIpHAst Macca rIIHKOJI;
0) BOJbI B HACKILLEHHOM abcopOeHTe:

1-X,)M,,,
H TIHK = 5_?
18- X, ©.7)

x, =
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rae Moy, — MOJEKyJIspHas Macca [JIHKOJIA,
©0) BOIBI B HACKILIEHHOM adcopOeHTe:

1-X,)-M
X,.= (H—mw -
18- X, :
B) BOJLI B ra3e Ha BXoJe B abcopdep:
vo=2e 024 =124,
18
I') BOABI B ra3e Ha BbeIxo/ae u3 abcopOepa:
Vo= Wor 204 =124-W,,.
18
Ha ocHOBaHUM 3TUX PacHETOB OHPEAEIAT KOOpAUHATHEI padodeil JIMHHM:
TOUKH A(X"y, ¥Y'or) 1 TOukH B (X', ¥'r).
5. ITo ypaBHeHUIO MaTepHATIEHONO DaraHca pacCUMTHIBAKOT HEOOXOIUMOE KOMH-
4EeCTBO PEreHepHpoOBaHHOro abcopOeHTa H KpaTHOCTh LIMPKYIsLmKY adcopbeHTa /-
G (i =vi,)
L= —gf =2 5.10
i (5.10)
-Lg=L 'Mmmh (5-11}
=L /W, (5.12)

6. Jiusa nocrpoeHus KpPUBOIl paBHOBECHS NPOM3BOJLHO 3aJal0TCH PANOM
KOHLeHTpauuii abcopbenTa X, 0XBaTkIBAIOIUX UMEIOMIMECH KOHLIEHTpauuu ot X,
10 X,, a TaKKe ONpeieisilioT OTHOCUTENBLHBIE MOJIbHbIE KOHUEHTPALWU BOAbL B a0-
copbente X' (1. 4, @); TOUKH POCH! ra3a Ajs NMPUHATEIX KOHUEHTpauuil X u cpenHeii
TeMneparypbl KOHTaKTa f, (puc. 5.3); Bnarocojep:xanue ras3a (n. 1) u oTHocHTENIb-
HEIE MOJIBHBIE KOHLIEHTpAaLUH BOAbI B raze Y (0. 4, g).

7. B koopauHaTtax X'—Y" erposaT pabouyro MTUHUIO AB, IHHUIO PABHOBECHS H
CTYneH4YaTyO JHHUK0 (pHe. 5.4). Ilo crynenuatoil THHUN ONPENEIsiioT YUCIO TEO-
perudeckux Tapesok B abcopdepe n (1ns puc. 5.4 n=4).

8. OnpenensioT YHCI0 NPaKTHYECKHX Tapelok i, B abcopbepe no gopmye:

n,="2. (5.13)

n
Ui
rae n — k.11, tapenok (n = 0,25-0,40).

(3.7

(5.8)

(5.9)
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7. Onpeaenstor quamerp adbcopdepa D no gpopmyne:

I”r

D=1,128 (4.7)

£l

aon

rae V, — Npou3BOAMTENLHOCTL abcopbepa no rasy, M /c; Wi — JOMyCTHMas CKOPOCTh
JBWKEHUSA ra3a B cBOOOAHOM cedeHnu abcopoepa, m/c (W 4, = 0,2—-0,5 m/c).

Ecnu paccunrannelii njuaMerp abcopbepa He coBNalaeT ¢ HOPMAaIHM3OBaH-
HBEIM 3HA4YEHHEM, TO NPUHHUMAKT Onukaimuii Soneumuii quamerp. Hopmanuzo-
BaHHBIE JHAMETPBI UMEIOT cleayiomme 3HaveHus, m: 1,0; 1,27 1.4; 1,6; 1,8; 2.0;
2.2:24:2.6:28:3,0:3.2:3.4:3.6:3.8:4,0:4.5:5,0;5,5:6,0; 6,4; 7.0; 8,0;9.0.

8. Onpenensitor BeicoTy abcopdepa /H no dopmyne:

H = hy+ hyap+ ho + Dy, (4.8)

rae h, — BbICOTA OT BEpPXHEro LUTylepa A0 BepxHeil tapenku, Mm; h, pasna 1/2 qua-
MmeTpa abcoplepa, ecnd AHUIIE apoBoe (auamerp abcopbepa Oosee 4 M), H
1/4 nuamerpa, eciau JHHUIIE UITMOTHYECKOE, My, — BBICOTA, 3aHsITas TapelKaMu;
h,,, = a(n, — 1), rne a = 0,6 m ansa abcopOepos auamerpom 10 6 M 1 a = 0,8 nns
abcopOepos nuameTpom Gosee 6 M; i, — YUCI0 OPAKTHYECKHUX Tapellok (cM. 1. 6);
hy,— BbICOTA 30HBI IUTaHKuA abcopbepa; b, = 1,5-2.5 M; A, — BeicoTa HU3a abcopde-
pa, onpexaensercs Ucxoas Ui 5—10-MuHYTHOrO 3anaca HacbllleHHOro abcopdenra
BHH3Y abcopOepa, HeoOXoAMMOro JJs HOpMAallbHOH pabdoTel Hacoca UM [IePeToKa
B aecopdep, no dopmyie:

4707

hl[= 3
nD”

(4.9)

» 2

rae y,— NPOU3BOAMTENLHOCTE HACOCA, MIJ"MHH; T — 3anac abcopOeHTa, MUH;
D — nuamerp abcopOepa, M.

L

¥ il B

=

b X'

Puc. 5.4, I'padmuueckoe onpeneneHHe YHMCIa TEOPETHYSCKMX TAPEIoOK
B abcopbepe

1 2 3 4 5 6 7 8 9
[TpousBouTEND- 10000 | 12000 | 30000 | 2000 | 50000 | 3000 | 5000 | 5500 | 3200
HOCTh YCTaHOBKH Gy
OTHOCHUTENbHAS 0,6 0,8 0,7 0,75 |1,2 0,9 1,4 1,6 0,8
IUIOTHOCTh ~ OCYILIae-
MOTO Iraza p
Conepxanue coneii B | 20 30 25 10 5 30 20 15 10
pactBope abcopOeHTa
C
Tpebyemast Touka po- -40
ol
JlaBnenwue rasa, P 0,6 0,4 0,6 0,6 0,2 0,8 0,8 0,2 0,6
Temmneparyparazat, |10 150 90 30 60 120 |10 120 | 150
Cpenssist  Temmnepary- 10
pa KOHTakTa IpH ao-
copOImn
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Kpurtepuun oneHku npakTuieckoii padorsi:
CTyIeHT HOJKEeH BBIMOJIHUTE OJJHY MPAKTHUECKYIO padoTy.
MaxkcumanbHo 10 GayiioB — 3a MOJIHOCTBIO PEIIEHHBIE U TPAMOTHO O(OPMIICHHBIE TPAKTH-
YecKue padboThl;
MuHuMaNbHO 6 6AJIJIOB — 32 HEMOJIHBINA OTBET C AOMYIICHHUEM OIIHOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(benepanbHOro ToCy1apCTBEHHOI0 OI0KETHOTO 00pa30BATEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

Kommnuekr 3ananumii as 1adoparopHbix pador (9 cemectp)
o pucrumuivae b1.B.J1B.9.2 Texuosmorust HedTH U rasza
JlaboparopHast pabota Nel «OmnpenencHue GpU3NKO-XUMHUECKUX CBOWCTB OCH3UHOBY
ens paboTsI:
1. 3HaKOMCTBO C HOPMATHUBHO-TEXHHYECKOW TOKYMEHTAI[MeH MO KadyecTBy OCH3MHOB

('OCTamu Ha moka3zaTenu KadecTBa U METOIbI WX omnpenencnus) (cm. [Ipunoxenue, Tadn. 1 u
2).

2. Ouenka ucnpITyeMoro o0Opasia OeH3WHa M0 BHEIIHUM IpH3HaKaMm (IpO3pavyHOCTb,
L[BET, 3allaX, HAJIMYKME BOJbl U BUAMMBIX HEBOOPYKEHHBIM I'JIa30M MEXaHUYECKUX IpUMeceH, Xa-
paxTep MCIapeHus Karuim ¢ PHIbTPOBAIBHOM Oymarn).

3. [IpoBeneHue aHanu3a Ha cojepkaHue B OCH3WHE BOJOPACTBOPUMBIX KHCJIOT U IIEJIO-
yen.

4. Onpenenenue HATM4KS B OCH3UHE OJIC(PHHOB.

5. M3Mmepenue mioTHOCTH OEH3UHA apeOMETPOM.

6. Onpenenenne HpaKIMOHHOTO COCTaBa OCH3WHA PA3TOHKOM.

PaboTa nmpousBoanTCS B BHITSHKHOM MIKady!

O6opynoBaHue U PeaKTUBBL: HUIUHAPHI eMKocThio 100 u 10 oM, ¢unpTpoBaNbHaAs Oyma-
ra, JIeJUTeNbHAs BOPOHKA, apeoMeTp, Habop MpoOUpOK, MUIETKH, TEPMOMETP, CTEKJIIHHAS I1a-
Jouka, kKojba Bropia, HUCXOIAIINI XOJOAMIBHUK, KOJIOOHArpeBaTeb, 00pa3elr OCH3uHa, mep-
manrasar kanus (0,1 M Boaublil pacTBOp), MeTHIIOBBIN opaHxkeBbli (0,02% - HbII BOAHBIN pac-
TBOD), peHondranent (1 % - HbIN cnupTOBOM pacTBOp), MHAMKaTOpHas nacta UCB-IIP.

1. Onienka OeH3MHA 110 BHEITHUM MPU3HAKAM

HestunupoBanHble O€H3MHBI, KaK MpaBuilo, OeciBeTHBI. IHOrIa OHU MMEIOT KelToBa-
THI OTTEHOK M3-3a HAJMYMSI CMOJMCTBIX BEIIECTB. DTUIMPOBAHHBIE OCH3MHBI CIIEUATIBHO OK-
pammBaroT (B SIPKO-XKEJIThIM UM OpaHKEeBO-KPACHBIN LIBET), TAK KaK BXOJSAIINNA B UX COCTaB TET-
Pa’TUIICBUHEL SIIOBUT.

Jlia omnpeneneHus Mpo3pavyHOCTH OEH3MHA UCHOJB3YIOT CTEKISHHBIA muauuap. Hesoo-
PYXEHHBIM TJ1a30M HE JIOJKHO ObITh OOHAapYKEHO MEXaHMYECKHMX B3BEIICHHBIX M OCEBLIMX Ha
JTHO LWJIMHJIpa MOCTOPOHHUX MpUMeced U BoAbl. MyTHOCTh O€H3MHA MPU KOMHATHOM TeMIiepa-
Type 0OBIYHO O0YCIIOBJIEHA HATMYMEM B HEM BOJIbI B BHJI€ SMYJIbCUU WJIM MEXaHUYECKHUX MTpUMe-
ceil. Takoli OeH3MH mepea MPUMEHEHHEM HEOOXOAMMO IMOABEPrHYTh OTCTON U (DUIIBTPALIUU.
Hanuuue Boabl B 6€H31MHE OCOOEHHO ONAcHO B 3UMHEE BpeMsi, KOorja 00pa3yrouuecs: KpUCTaIbl
JbJa HapyIIaloT JO3UPOBKY TOIUIMBA M JaK€ MOTYT BBI3BIBATh MOJHOE MpPEKpallleHue ero mnoja-
yn. Kpome Toro, npu HaJu4uK BOABI YBEJIUYUBAETCS KOPPO3ZUOHHOE JACHCTBHUE TOIUIMBA, YCUITH-
BalOTCA MPOLIECCHI OKUCIICHHUS.

MexaHnuyeckue MpuMecH MOTYT NOMaaTh B TOIUIMBO MPH MCMOJIb30BAHUU T'PSI3HOM Taphl
U 3arps3HEHHOIO 3alpaBOYHOro obopynoBanus. [IpumMeHeHne TOMINMBa, COAEpKAIIETO0 MEXaHU-
YECKHE MPHUMECH, BBI3bIBAET 3aCOPEHHUE TOIJIMBOIO3UPYIOLIEH CUCTEMbI, H3HOC TOIUIMBHOM am-
naparypsl, a Mpy NOMAJaHUU B LHUJIMHAPHI IBUTATENS] — HU3HOC LUIMHAPOIOPIIHEBON TPYIIIHL.
B Gen3unax He fomyckaeTcs NPUCYTCTBUE J1aXKe METbYalIInX MEXaHNYECKUX MTPUMECEH.

bensunbl nmeroT Hambosee Jerkuil (PpakMOHHBIA COCTaB MO CPABHEHHUIO C JIPYTHMMHU
HedTenpoaykTaMu. J{Jis onpeeneHust ncnapsieMOCTH KaIlllo UCIBITYEMOTro OEH3MHA HAHOCAT Ha
buIbTpoBaNIbHYIO OyMary U HaOMIOAAIOT XapakTep MCHapeHus. 3UMHHUE aBTOMOOUIIbHBIE OEH3H-
Hbl [IOJTHOCTBIO UCHAPSIOTCS 3a 1 MMH, HE OCTaBIsAsA HUKAKoOro ciena. JIeTHue aBToOMOOMIIbHBIE
OEH3MHBI HCIIAPAIOTCS MEJUIEHHEee, Ha OyMare COXpaHseTcs He MOJIHOCTBIO BBICOXILEE MATHO.
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Jlnist IpoBeZIeHNs aHaJIM3a UCTIBITYEMbIH OCH3MH HalleiiTe B CTEKJISIHHBIA [IUIHMHID, BU3Y-
aJIbHO OIPEACIINTE HAMYUE WIM OTCYTCTBUE B3BCILIECHHBIX WJIM OCEBIIMX Ha JHO TBEPABIX 4Yac-
THI], BOJHOTO CJIOSl Ha JHE IWIMHApPA U XapakTepHol MyTH. OIleHKa HaIW4Ks BOJbI B OCH3MHE
TaK)K€ OCYILECTBISETCS C MCNOJIb30BaHMEM MHAMKaTOpHOW nactel MCB-IIP. Ha crexnsHHyro
NaJIOYKy HaHECHTE HeOOJbIIOe KOJMUYECTBO MHANKATOPHOW MACThI, OIMYCTUTE MAaJO0YKy B HCIIbI-
TyeMblii oOpasen OeH3uHa. V3MeHeHHe IBeTa WHAMKATOPHOM MACThl C KEATOro Ha KPaCHBIN
CBUJIETEIILCTBYET O HAJIMYUH BOBI B OeH3MHE. Pe3ynbTaThl HAOMIOJCHUI 3aTUIINTE B OTYET.

2. OmnpeneneHue coepkanus B OEH3WHE BOIOPACTBOPUMBIX KUCIOT U mienoueid (IOCT
6307-75)

W3-3a HapyleHus TEXHOJIOTUU OYUCTKH O€H3MHA B HEM MOTYT IPUCYTCTBOBAThH BOJIOpAC-
TBOPUMBIE KUCIIOTHI U 1enouu. Hanpumep, nocne ouncTky O€H3MHA MIPU HETIOJIHOM HEUTpaiu-
3al[UU CEPHOM KUCIJIOTHI LIEJI0YbI0 HE UCKIIFOYEHO HAJIMYUE OCTATKOB KAK CAMOM KUCIOTHI, TaK U
€€ MPOU3BOJHBIX — CYIB(OKHUCIOT U KUCIBIX 3(upoB. [t ynaneHus menouu nocie HeuTpaiu-
3aIiK CEPHOM KUCIIOTHI OCH3MH MPOMBIBAIOT BOoM. [1lenous momagaer B TOMIMBO MPH TUIOXOH
IIPOMBIBKE B IIPOLIECCE OYUCTKH. J[pyrue BOJOpacTBOPUMBIE KHCIOTHI M LIEJI0YU MOTYT OKa3aTh-
Cs B TOIUIMBE CIy4aiiHO.

[IpucyrcTBre B O€H3MHE BOAOPACTBOPUMBIX KHCIIOT U ILIEJI0YEH BbI3bIBAET MHTEHCUBHOE
W3HAIIMBaHUE JIeTajel nurarens (koppos3us metamioB), nmodtomy 'OCTsl npemycMmarpuBaroT
UX TI0JIHOE OTCYTCTBHE.

MuHepanbHble KHCIOTBHI M IIEJIOYH, HAXOIAIIMECS B TOPHOYE-CMA304HBIX MaTepHalax,
ABJISIFOTCS OJJHOM W3 IIPUYMH, BBI3BIBAIOIIUX KOPPO3HIO JETANECH IBUTATENs, a TAK)KE METAJIINYe-
CKOM Tapel 1 emMKocTel. [ToaToMy O€H3HMHBI, CoAeprKalIre BOJOPACTBOPUMBIEC KUCIOTHI U IIEIO-
4y, K OKCIUTyaTalluy HEIIPUTOJHBI.

Puc. 1. Onpenenenue conepxkanus B OEH3UHE BOJJOPACTBOPUMBIX KHCIOT U HIETOYEH:

1— BomHas BHITSKKA; 2 — OeH3WH; 3 — JeNWTeNnbHAs BOPOHKA; 4— KpaH; 5 —
MUNETKH; 6 — MpoOupKU

Jlnis ompeneneHus: cojep:kaHusi B OCH3MHE BOJOPACTBOPUMBIX KUCJIOT U IIEI0Yei obpa-
3e1r] OCH3WHA THIATENHFHO MIEpeMeNIaiTe BCTPSIXUBAaHUEM B OyTBIIKE, 3aTEM HAJEeUTe B JEUTEb-
HYI0 BOpOHKY 3 (puc. 1.) 10 mn ucnsiTyeMoro 6eH3uHa U J00aBbTE TaKOE ke KOTUYECTBO JWC-
TUJUIMPOBAHHON BOJbI. BOpOHKY 3akpoiiTe mpoOKoi, CHUMUTE CO IITaTHBA U TIEpeMelIaiTe co-
JEPKUMOE BCTPSXUBAHUEM B TeueHHe 5 MUH. [lociie 3Toro BOpOHKY YKpenuTe Ha IITaTuBe, daii-
T€ CMECH OTCTOATHCS, 3aT€M BOJHYIO BBHITSDKKY 1, HAXOMSIIYIOCS BHU3Y JIEIUTEIHLHON BOPOHKH,
clIeiiTe ¢ TOMOIIbIO KpaHa 4 B Be MpoOUpKH 6.

B oany u3 mpobupok n006aBbTe OJHY-IBE KAllId pacTBOpa METHIIOPaHka, B APYTy0 —
OJIHY-JIBE Karuii pacTBopa ¢eHondranenna. [Ipu Hanuunu B 6eH3MHE BOAOPACTBOPUMBIX KHUCIOT
BOJ/IHAS BBITSDKKA B MIPOOMPKE OKPACUTCS B KPACHBIN IIBET, & MPU UX OTCYTCTBHH — B XKEITO-
OpaHKEBBIN.
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[Tpn Hanuuuu B OCH3WHE IIENOYEH BOJHAS BBITSHKKA OKPACHUTCS B MAJIMHOBBIM IBET, a
IIPH UX OTCYTCTBHHM — OCTaHETCsl OecIBeTHOU miM cierka mobeneer. [lomydeHHbIE pe3yabTaThl
HEO0OXOUMO CPaBHUTH ¢ JaHHBIMU Tabm. 1.1. [TomyueHHBIC pe3yIbTaThI 3aIUIIIUTE B OTYET.
Tabnuua 1. IIBeT H”HAUKATOPOB B Pa3JIMYHBIX CpEax.

Cpena Metunopawxk | Genondranenn
Ienounas Kentoriit ManuHOBBIH
Heiitpansnas | OpanxeBblil becuseTHbIi
Kucnas Kpachsiit becuseTHbIi

Bbensun MoxeT ObITh AOMYIIEH K MPUMEHEHHIO TOJILKO TPU YCIOBUH, YTO €r0 BOAHAS BbI-
TSDKKA OCTaeTcsl HeMTpaiapbHOW. Eciii BOIHAS BBITSKKA KHUCIIAsl WIM IIEJIOYHAsA, TO UCIBITYEMBbII
OeH3uH OpakyroT. Pe3yabpTaTel HAOMIOACHUN 3aTUIINTE B OTYET.

3. Onpenenenue HaTU4Us 0J€PUHOB B OCH3UHE

OneduHamMu Ha3bIBAIOTCS HEMpPEICIbHBIC YITIEBOAOPObI, COACpXKAIle B MOJIEKYyJax
JIBOWHBIE YTIIEPO/I-YIIIEPOIHBIC CBSI3H.

BensuHbI U1 [BUTATENEH, HMEIOIINE B CBOEM COCTaBE MPOIYKTHI TEPMUIECKOTO KPEKHH-
ra, MOTYT COZEP)KaTh 3HAYUTEIHHOE KOJIMYECTBO OJICUHOB, CIOCOOHBIX BO BPeMsl TPAHCIIOPTH-
POBaHUS M XpaHEHUS MPEBPAIIATHCS BCIEACTBUE OKUCIUTEIBHO-TIOIMMEPU3AMOHHBIX TPOIIeC-
COB B CMOJIBbI, YPE3MEPHO BBICOKAsI KOHLIEHTPAIMS KOTOPHIX HEraTUBHO OTpakaeTcsl Ha paborte
JBUTATENe. B CBSA3M ¢ 3TUM BO3HHMKAeT HEOOXOAMMOCTh KaUeCTBEHHOM OLIEHKM B HKCILTyaTallH -
OHHBIX YCJIOBHUSIX CIIOCOOHOCTH OEH3MHOB K CaMOIIPOU3BOJIbHOMY OCMOJIEHHUIO.

OueuHBI JIETKO OKUCISIOTCS, BOCCTAHABINBASL CONMPUKACAIOMINECS C HUIMUA OKHCITHTEIH.
Jisl BBITTOJTHEHMSI aHAJIM3a UCTIBITYEMbI OCH3WH HaJeWTe B MPOTrpajydupOBaHHYIO MPOOUPKY 110
ypoBHs 30... 40 MM 1 100aBbTE NPUMEPHO TAKOE K€ KOJIMUYECTBO BOJAHOI'O pacTBOpa MEpMaHra-
HaTa Kanus. [IpoOupky 3akpoiiTe npoOKOil, HHTEHCUBHO BCTpAXHUTE cMech B TeueHue 10... 15 c,
a 3aTeM JalTe CMEeCH OTCTOSAThCA. Ecim mocie oTcTamBaHMS JKUAKOCTh B HIDKHEW YacTH MPO-
OMpKH MMEET MAJIIMHOBO-(PHOJIETOBYIO OKPACKY, TO 3TO CBUJETENILCTBYET 00 OTCYTCTBUU B OCH-
3UHE 0JIe(PUHOB.

ObeciBeunBaHuE BOJHOTO CJIOS WJIM HW3MEHEHHE MaJMHOBO-(HUOJETOBOM OKpAacKH Ha
KENTYI0 MM KOPUYHEBYIO SIBISICTCS MPU3HAKOM HAW4Ws ONe(UHOB B MCHBITYEMOM OEH3WHE.
Pesynbrarel HaOMIOACHN 3aIUIIUTE B OTYET.

4. Onpenenenne mwiotTHoctn oenzuna (FOCT3900-85)

[TTOTHOCTD MPUHAMJICKUT K YUCITY 00s3aTENbHBIX MMOKa3aTelNel, BKIFOYaeMbIX B TACTIOPT
Ha TOIUJIMBA JIBUTATEIIEH.

Cucrema y4yeTta 1 OTYETHOCTH, a TAK)KE pacueThl IIPU COCTABICHHUH 3asBOK Ha CHAOKeHUE
JIOJDKHBI TIPETyCMaTpUBaTh MEPecUeT KoIndecTBa OSH3MHA U3 MACCOBBIX €IMHUIl B 00BEMHBIEC H
obparHo. Kpome TOro, KOHTpOIb HAJIMYHMS M OCTATKOB B EMKOCTSX aBTOMOOWIBHBIX 3a-
npaBouHbIX cTaHIui (A3C) Takke HEBO3MOXKEH 0€3 YeTKO HaJaKeHHOTO TMepecueTa MacCOBBIX
€/IMHUT] U3MEPEHHsI B 00 BEMHEIE.

Jlnia mepecuera Koqu4ecTBa OEH3MHA U3 0ObEMHBIX €IMHUI] B MAaCCOBBIE JOCTATOYHO YM-
HOXXUTh OOBEMHOE KOJMYECTBO OEH3MHA, 3aMEPEHHOE IpPU OMNpPEJEICeHHON TemImepaType, Ha
IUTOTHOCTh OCH3MHA MTPH TOU K€ TeMITeparype:

Co = Vgr

riae Cs — KOJIMYEeCTBO OCH3MHA B MaCCOBBIX SIUHHIIAX, KI'; Vg — KOJINYECTBO O€H3HHA B
00BEMHBIX €IUHHIIAX MPH OTPEICICHHOW TeMITepaType, J; I— IJIOTHOCTh OCH3MHA TIPU TOH ke
TeMIleparype, r/em’,

Haubonee nmpocTeiM M yIOOHBIM SIBIISIETCSI ONpPEIENICHHUE IUIOTHOCTH HE(TENnpoayKTOB
apeometrpom (I'OCT 3900-85). st onpesneneHuss TUIOTHOCTH OCH3MHA CTEKJISTHHBIN ITUIHHAD
YCTAaHOBUTE Ha POBHOHM MOBEPXHOCTH W 1O CTEKJSHHOHN IMMajo4YKe OCTOPOKHO HAJECWUTE B HETO
6ensuH. Temneparypa OeH3MHA HE JI0OJKHA OTKJIOHSTHCS OT TEMIIEPATYpPhl OKPYKAIOIIEN cpeibl
6onee yem Ha 5 °C.

Jlanee umcTeii M cyxod apeomeTrp (HedTeneHcumerp) c ueHor nenenus 00,0005
r/em’ (puc. 2) MenjeHHO MOTPY3UTE B OCH3UH 10 MOMEHTA €ro BCIUIBITHA. OTCUET MPOU3BEINUTE

28



[0 BEpXHEMY Kpal0 MEHHUCKA C TOYHOCTBIO JI0 TPEThEro 3Haka. [Ipu 3TOM ria3 JAOJDKEH Haxo-
JUTHCA Ha YpOBHE MOBEPXHOCTH OeH3mHA. Temmeparypy O€H3MHA ONpEAETUTE TEPMOMETPOM.
[TnoTHOCTH O€H3MHA MPUHATO yKa3biBaTh Ipu Temreparype +20 °C. Eciau remnepaTtypa 6eH31Ha
B MOMEHT OIPEJENICHHUs €ro IJIOTHOCTH OTIMYANIach OT yYKAa3aHHOM, CIelyeT BBECTH TeMIIepa-
TYPHYIO MONPaBKy g (Tada. 2).

[TnoTHOCTH OeH3UHA ompeaessieTcs o Gpopmyie: 0= It + g (t - 20),

TJIe 20— TUIOTHOCTH OeH3uHa mpu Temmeparype +20 °C, I‘/CM3; It — INIOTHOCTHL O€H3HHA
IIpY TEMIIEpAType 3aMmepa, r/em?; g — TeMIiepaTypHas IOIpPAaBKa, r/(CM3><°C); t — Temmneparypa
OeH3rHa B MOMEHT 3amepa, "C.

0,710

O, 720

IR

730

0,740 %
0,750

Puc. 2. Onpenenenre mioTHOCTU OEH3UHA!

a — apeoMeTpoM: 1 — ILIKaja TepMOMETpa; 2 — IIKaJa IIOTHOCTH (I/eMS);

0 — "HedTeneHcumerpoM: 1 — HedTeneHCHUMETD; 2 — OCH3HH; 3 — HHJIUHJP

Tabnuia 2. Cpennue TemMnepaTypHbIe OMPABKU IS ONPe/IeNIeHUs IUIOTHOCTH OeH3MHA

3amepenHas  mioT- | TemneparypHas — mo- | 3amepeHHas  IUIOT- | TemmeparypHas — 1o-
HOCTh O€H3MHa T, | IpaBKa g, r/(cM*x°C) HOCTh O€H3MHa T, | paBKa g, r/(eM*x°C)
r/em’® r/em®

0,720...0,729 0,000870 0,820...0,829 0,000738
0,730...0,739 0,000857 0,830...0,839 0,000725
0,740...0,749 0,000844 0,840...0,849 0,000712
0,750...0,759 0,000831 0,850...0,859 0,000699
0,760...0,769 0,000818 0,860 ...0,869 0,000686
0,770...0,779 0,000805 0,870...0,879 0,000673
0,780...0,789 0,000792 0,880...0,889 0,000660
0,790...0,799 0,000778 0,890...0,899 0,000647
0,800...0,809 0,000765 0,900...0,909 0,000633
0,810...0,819 0,000752 0,910...0,919 0,000620

Pe3ynbpTaThl IPOBECHHOTO UCCIIEJOBAHUS HEOOXOIUMO 3aHECTH B Tabnuityl.3.

[TnoTHOCTH O€H3MHA CTaHAApTaMU HE HOPMHPYETCS, 10 3TOMY ITOKa3aTeI0 MOXKHO TOJb-
KO OPUEHTHPOBOYHO CYIUTh O €ro NMPUHAUIEKHOCTH K BUIY TOIUIMBA: OEH3UH, KEPOCUH, JH-
3eJIbHOE TOIIMBO U T.A. (cM. [Ipunoxenue, Taba. 3), Tak KaKk MHOTHE MapKH pa3IMYHBIX TOIUIUB
MUMEIOT OJIMHAKOBYIO INIOTHOCTD.

Tabnuua 3. Pe3ynbTaThl onpeieieHus IIIOTHOCTU O€H3MHA

[Tokazanue Hedrenen- | Temmeparypa To- | TemneparypHas mompas- | [I10THOCTH TomMBa r
cuMeTpa mmBa, °C Ka g, F/(CM3><OC) npu +20 °C, r/em’

5. Onpenenenue Gppakunonnoro cocraa oenszuna (FOCT 2177-82)
@pakIMOHHBINA cOCTaB OCH3MHA OMpEAEIseT €ro BaKHEHIINe dKCIUTyaTalluOHHBIE CBOM-
cTBa. JIETKOCTh IyCKa XOJIOJAHOTO JIBUTATENs, HE0OX0AUMasi HHTEHCHUBHOCTH IO/I0TPEBA BITYCK-
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HOTO TPYOONpPOBOJA, MOIIHOCTHBIE TOKAa3aTelIH, TOIUIUBHAS SKOHOMHYHOCTh, MHTCHCHUBHOCTh
W3HAIIMBAHUS JIBUTATENS 3aBUCAT OT (PPAaKLIMOHHOTO COCTaBa OEH3MHA.

B oTanume OT XMMHMYECKH OJHOPOJIHBIX BEIIECTB (HAaNpUMep, BOJAA, CHUPT, 3(UPHI),
UMEIOIIMX TOCTOSTHHYIO TEMIIEPATypy KUIIEHUS, 3aBUCSILYIO TOJIBKO OT OapOMETPUUYECKOTO J1aB-
JeHus1, OCH3MH SIBISIETCS CI0KHOM CMECBIO YITIEBOIOPOIOB, KUITALIMX MPU PA3JIMYHBIX TEMIIepa-
Typax. IloaToMy Ui OIEHKHM HCIapseMOCTH OCH3MHA ONPEACISIOT 3aBUCHMOCTH KOJHYECTBA
UCTIapHUBILErocsi OCH3MHA OT TEMIIEPaTypHl.

q %
&0 #
. /
; /
RV

F

=% @ 10

Puc. 3. KpuBas neperonku 0eH3uHa:

( — KOJMYECTBO NEPErHAaHHOTO TOIUINBA;

t — Temieparypa pasroHKH

3aBHCUMOCTh 00BEMA TEPETHAHHOTO TOILJIMBA OT TEMIIEPATyphl — KPUBask MEPETOHKHA —
JIaeT HarJISIHOE TIPECTaBJICHHE O (PpakimoHHOM cocTaBe ToruBa (puc. 1.3). lna xapakrepu-
CTHKH (PPaKIIMOHHOTO COCTaBa B CTaHJIApTaX yKa3aHbl TEMIEPATYPhI, PH KOTOPHIX MEPETOHSET-
cs 10; 50 u 90% OGen3una, a Takke TeMIiepaTypsl Hadama (ty ;) ¥ KOHIIA (tc ) €r0 MEPErOHKH.

[To xapakTepHBIM TOYKaM Ha KPUBOW (PAKIIMOHHOTO COCTaBa MOXKHO MPHOIMKEHHO CY-
JIUTHh 0 HEKOTOPBIX SKCIUTyaTAallMOHHBIX KadecTBax OeH3wHa. Hampumep, Temmeparypa neperos-
k1 10 % OeH3uHa (t109) XapaKTEpU3YET €ro IMyCKOBBbIE CBOWMCTBA, B YACTHOCTH, BO3MOKHOCTh
IyCcKa JBUTATeNs IMPU HU3KUX TeMIeparypax Bo3ayxa. Temmeparypa neperonku 50 % OeH3uHa
(tso%) XxapakTepu3yeT HEOOXOJMMYI0 HHTCHCHBHOCTH MpPOrpeBa BIIYCKHOTO TpyOONpOBOAa, a
TaK)K€ CKOPOCTh MPOrpeBa ABUTATENS U BO3MOXHOCTh OoJiee ObICTPOro MpeKpalieHus odorare-
HUSI TOPIOYEH CMECH TPU ITYCKE.

Temnepatypsl neperonku 90 % O6eH3uHA (tggy) M KOHIIA MIEPETOHKH (ty ) JOCTATOYHO TMOJHO Xa-
PAKTEPU3YIOT IPOTUBON3HOCHBLIC CBOMCTBaA 66H3HH3, TaK KaK C IMOBBIIICHHUEM 3THUX TCEMIICPATYP
YBCIMYHUBACTCA KOJIMYECTBO TSXKCIIBIX TPYAHO HCIAPAIOIINXCA q)paKHHfI, nomagarmmx B I[U-
JUHAP B KAICJIbHO-)KUIAKOM COCTOAHHWH W CMBIBAIOMIMX MAaCJIIHYIO IVICHKY C 3€pKajla MUJIWHI-
pOB.

Puc. 1.4. IIpuGop ans onpenenenust PpakiimOHHOTO CocTaBa OCH3MHA:

1 — ropenka (nau KonboHarpeBartensb); 2 — kojoa Biopna; 3 — koxyx; 4 — npooOka;
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5 — Ttepmomerp; 6 —oTBoAHas TpyOka; 7 — TpyOka i KOHIEHcara; 8 —
XOJOAMIBHUK

9 — CTeKITHHBIN MEPHBII HUIUHID

Cxema mpubopa ans onpezneneHus (paklMOHHOTO cocTaBa OCH3MHA IMOKa3aHa Ha pHC.
1.4. B xon0y 2 BMecTUMOCTBIO 125 M, MOMENICHHYIO0 B KOXyX 3,HanuedTe 100 mn OeH3uHa.
Konby moporpelite, perynupys TeMIeparypy HarpeBaHus KonOoHarpeBatens (ropenku) 1 tak,
4TOOBI MepBasi Karisi OCH3MHAa ¢ MOMEHTA Hayaja MEPEeroHKM Ioraja B MEPHbBIH muiauHap 9 He
paHee yeM uepe3 5 MUH U He no3jaHee uyeM uepe3 10 muH. ITo Tepmomerpy 5, yCTaHOBIEHHOMY
IPY TOMOIIM YIUIOTHUTEJIBHON MPOOKHU 4 B TOPIOBHUHE KOJIOBI TaK, YTOOBI €ro PTYTHBIN IIapuK
ObUI Ha ypOBHE OTBOJHOW TPyOKH 6,0TMETbTE TeMIlepaTypy MaJeHHUs B MEPHBIN LUIUHAP Tep-
BOM Karum OeH3MHa, T. €. TeMIIepaTypy Hadaja NeperoHku OeH3uHa. B nanpHeimem 3amepsiite
TemIeparypy mnocie Kaxasix 10 mia OeH3uHa, MOCTyMarouiero B MepHbld muauHap. Ilpu stom
WHTCHCUBHOCTh HarpeBaHMs KOJOBI JOJKHA 0OecreunBaTh NEPEroHKy 4...5 M OeH3MHA B Tede-
Hue MUHYTHI (20—25 kanens 3a 10 c). g konaeHcanuu napos OeH3uHa TpyOka 7 pacnosioxe-
Ha B XOJIOAWJIbHUKE 8,3alI0JIHEHHOM MMPOTOYHON BOJIOMH.

Bbruuras u3 konuuectBa O€H3MHA, 3JIMTOTO B KOJIOY, KOJMYECTBO OEH3MHA, HAaXO/s1le-
rocs B MEpPHOM LUJIMHJAPE, U OCTATOK B KOJIOE, MOIYy4aroT MOTEPU MPH MeperoHke. Pe3ynpraTsl
IIPOBEJICHHOI'O HUCCJIEI0OBAaHUS 3aHECUTE B TAOIMILy U, UCIIOJIb3YSl UX, IOCTPOMTE KPUBYIO Iepe-
roHKH (puc. 1.3.) 1 3aMOTHATH UTOTOBBIC TAOI. 4. U 5.

Tabmuua 4. Pe3ynbraTsl GpakiMOHHON TEPETOHKH.

DpakIMOHHbIN OcraTku g:;;l:a o
cocras, °C OeHsuHa, % > 70
¢ 10% 20% 30% {|40% [|50% |60% ||70% |80% (|90% ||t . ...

JlaBiieHre HaCBIILIEHHBIX MapoOB XapaKTEpU3YeT HCIapsieMOCTh TOJIOBHBIX (IYCKOBBIX)
¢bpaxkuii OEH3MHOB U, IPEXKIE BCET0, UX MyCKOBbIE KauecTBa. YeM BbIIIE JaBJIEHUE HACHIIICH-
HBIX MapoB O€H3MHA, TEM JIET4Ye€ OH UCHapsAeTcs M TeM ObICTpee MPOUCXOIUT MYCK U MPOrpeB
nsurarens. OnHaKo eciyu OEH3WH MMEET CIUIIKOM BBICOKOE JaBJIEHHME HACBIIIEHHBIX MApoOB, TO
OH MOYKET UCHapATbCA 10 CMECUTEIbHOM KaMmepbl KapOroparopa. TO MPUBENET K YXYALICHUIO
HaIOJHEHUS LIUINHAPOB, BO3MOKHOMY 00pa30BaHUIO «IIapPOBBIX MPOOOK» B CUCTEME MUTAHUS U
CHU)KEHMIO MOITHOCTH, TepedosiM B padoTe JBUTATENS U J1aXKe €r0 OCTAHOBKE.

Jlia HecTaHIapTHBIX O€H3MHOB HEOOXOAMMO COMOCTaBUTh (PAKTUUYECKUE OTKJIOHEHUS OT
I'OCTa ¢ nonyctumbimMu. Ecnu pakTrueckne OTKIOHEHUS TTOKa3aTesield He BBIXOIAT 3a MPeeibl
JOTYCTUMBIX, O€H3UH MPUMEHSIOT MO MPSMOMY Ha3zHadeHHIO. JomycTHMble OTKIOHEHHS OT
HOpPM BbIOpaHbl TakuM 00pa3zoM, 4yTOOBl HE HAOJIOJAIOCh 3aMETHOTO CHIKEHUS MOoKa3aTesen
HAJEKHOCTH pabOThl aBTOMOOMIIA. beH3uHbI, HE OTBeyYarolue TEXHUYECKUM TPeOOBaHUsAM, MO-
T'YT OBITh MCIOJIB30BAHBI 110 NMPSMOMY Ha3HAUEHUIO TOCJe JOBEIEHUS UX MOKa3aTelel 10 HOpM
['OCTa (nanpumep, cMeIEHHMEM HECTaHJIaPTHOrO OEH3MHA C APYruM OE€H3MHOM, UMEIOIIUM 3a-
1ac KauecTBa MO0 COOTBETCTBYIOIIUM [TOKA3ATENSAM).

Pemenne o npumeHeHMM Bcex OEH3MHOB (KakK CTaHAAPTHBIX, TaK U HECTAHJAPTHBIX)
MPUHUMAIOT TOCIIe 00513aTeNbHON IKCIUTyaTallMOHHON OLIEHKH UX (PaKIMOHHOIO COCTaBa C Mo-
MOIIIbIO HOMOTpamMMBI (puc. 1.5).

JlerkocTp mycka KapOIOPATOPHOIO JBUTATElNsi HEMOCPEICTBEHHO CBs3aHA C HAJUYHUEM B
OensuHe jerkux ¢gpakmuil. Yem 60bI1e B O€H3MHE HU3KOKUIISIIUX YIIEBOJOPOI0OB, TEM JIy4Ile
€ro MmyckoBble cBoWcTBa. [103TOMY BO3MOXHOCTD JIETKOTO WJIM 3aTPYAHEHHOIO IMyCKa JIBUTATENs
CBS3BIBAIOT C MCMAapeHUeM Ipu meperonke nepsbix 10 % OeH3uHa WM ¢ TeMIlepaTrypoil mepe-
rouku 10 % Gensuna (t100).
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Puc. 5. Homorpamma a1 3KCIUTyaTallMOHHOW OLEHKHM OEH3MHOB IO JAHHBIM UX pa3-

T'OHKH.

Ob6nactu: 1 — BO3MOXHOTO 00pa30BaHMS MAPOBHIX MPOOOK; 2 — JIETKOTO MyCKa JIBUTa-
TEJIS;

3 — 3aTpYAHEHHOTO IyCKa JIBUTATEINS; 4 — MPAKTHYECKH HEBO3MOXHOTO ITyCKa XOJIO-
HOTO

JBUTATENs; 5 — OBICTPOTO MPOTpeBa M XOPOIIeH MPUEMUCTOCTH; 6 — MEIJICHHOTO TPO-
rpesa

Y TJIOXOM IPUEMHUCTOCTH; 7 — HE3HAYUTEILHOTO Pa3KIKCHHS Maciia B KapTepe;

8 — 3aMeTHOro pa3KIKEHUs Maclia B KapTepe; 9 — HMHTEHCHBHOTO Pa3KWKCHHS Maciia
B KapTepe

J171st OIIEHKH TTYCKOBBIX CBOMCTB O€H3MHOB HEOOXOJMMO HAaWTHU MO HOMOTPaMMeE J[Ba 3Ha-
YEHUsI TeMIIEpaTypbl HAPYKHOTO BO3/yXa, SBILIIONIMECS HIKHUMH TPAaHUIIAMH JIETKOTO U 3a-
TPYIHEHHOTO IMycKa auraresis. [IpakTHdecku 3TOT BONMPOC pemaroT CIeAYyIomUM o0pa3oM: Ha
ocH abCIMCC OTMEYAIOT TOYKY, COOTBETCTBYIOIIYIO t100 HCIIBITYEMOTO OCH3WHA (11 WIUTFOCTpa-
[IMA HA HOMOTpaMMe t1gy, B3sTa paBHoi 70 °C); U3 Hee BOCCTAHABIMBAIOT MEPIEHIUKYISIP (BEP-
TUKaJIbHAsl MyHKTUPHAS TpsiMasi); U3 TOYKH €ro MepeceyeHus: ¢ HAaKJIOHHBIMU CIUIONITHBIMU JTU-
HUSAMH (HIDKHUMH TpaHUIIaMHU 00JIacTel, IPEICTaBIICHHBIX HA HOMOTpaMMe) IIPOBOISIT TOPU30H-
TaJBHYIO JIMHUIO JIO TIEPECEUEHUSI C OChIO OPJMHAT U Ha HEeW YUTAIOT OTBET. B paccmaTpuBaemMom
npuUMepe JIETKUUA MyCK XOJIOJHOTO JBUTATENsi BO3MOXKEH NMPH MUHHMAJIbHON TeMIieparype Ha-
pyxHoro Bo3nyxa -5 °C, a 3aTpyAHeHHbIH myck — npu -15 °C.

Ornenute OEH3MH | clienaiTe 3aKiodYeHue mo Gopme tad. 5.

Tabnuia 5. DkcruryataiimoHHasi OlleHKa O€H3WHA 10 JaHHBIM Pa3TOHKH

Camas HU3Kast TEMIIEpaTypa HAPYKHOTO BO31yxa, “C, IPU KOTOPOI BO3MOXKHO: HTeMnepaTypa

O6pa3zoBaHne MapoBbIX TPOOOK H

OO0ecredueHue JIErKoro ITyCKa ABUTATCIIA H

ObecrnieueHne OBICTPOTO MPOTPEBA U XOPOIIEH MPUEMUCTOCTH H

HesnauurtenbsHoe Pa3KMIKCHUC MacCila B KapTepe H

ObecrnieueHne 3aTPyTHEHHOTO ITyCKa JIBUTATEIS H |

3amMeTHOE Pa3KMKCHUC MacCila B KapTEepe H

6. O11eHKa aHATM3UPYEMOT0 00pasIia Mo MaCIOPTHRIM JIaHHBIM.

Omnpenenenne TpeOyeMOro OKTAaHOBOTO YHCIIa

OneHka MpOM3BOJIUTCS CpPaBHEHHEM IOKazaTesiell KadecTBa MO CTaHJAApTy U MacropTy
KauecTBa oOpaszua. OnpeneneHre HE0OOXO0JUMOT0 OKTAaHOBOI'O YMCIIA JJIsi KOHKPETHOTO JBUTAaTe-
JIs1 TIO YCJIOBHIO O€3/IETOHAITMOHHONW PabO0Thl MOKHO ITPOU3BOIUTH IO SMITUPUUIECKON popmyre:
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IJie € - CTeNeHb CXKaTus ABUrarels; D — quaMeTp HIMHApa, MM.
CrpaBoyHbI€ JaHHBIE JJIs IBUTATENCH:

1. MeM3-245 - ¢=9,25; D=72 mwm;

2. BA3-2106 - e=8,5; D=79 mM;
3. BA3-2108 - €=9,9; D=76 mM;

4. BA3-21083 - ¢=9,9; D=82 mm;

5.3M3-53-11 - e=7,6; D=92 mmM;

6. 31J1-508.10 - e=7,1; D=100 mwm;

OxTaHOBOE 4MCIIO OEH3MHA MOXKHO OIPEAEIUTH N0 Pe3yiabTaTaM Pa3sTOHKH, UCIONIb3Ys

SMIIUPHUUECKYIO GOPMYITY:

-

-5

oy, =120-22 "0 | _bLhtih

5 v Z

rie top, — CPEAHsIsl TEMIIepaTypa eperoHky oexsuHa, °C;
t,; —TEMIIepaTypa Hayaja eperoHku 6ensuna, °C;
tn —TEMIIEpaTypa KOHIIa IeperoHKu 6ensuna, °C;

I20 — IWIO0THOCTH Oensuna npu 20 °C, r/em”.

3

Chenaiite 3aKII0YeHHE O MPUTOAHOCTH aHAIM3UPYEeMOro obpasua OeH3MHa K MpUMEHe-
HUIO0. 3aM0JIHUTE TAOIUIy 6 B COOTBETCTBUU C MOTYYEHHBIMH SKCIIEPUMEHTAIBHBIMH TaHHBIMH.
Tabmuma 6. CoOTBETCTBHE OCHOBHBIX ITOKa3zaTelied oOpa3ia OeH3uHa TpeOOBaHUIM

I'OCTa.
3Hadenne 10kKa3a-||OTKIOHEHHUS II0Ka3aTeileil OT
IToka3arenu N
TeJIel I'OCTa
IUIL HCIIBITYEMOIO 00pas-
Y PN o I'OCTy

na

‘q)axmqecxne ‘I[OHyCTI/IMI)Ie H ‘D
OKTaHOBOE YHUCIIO

@pakUHUOHHBIA  COCTaB,

OC.

tH.n. '1

t100 -5
t500 +3
toooe +3

tK.l‘l. +5
OcTtaTok B koibe, % 0,3
Ocrarok B k0JI0e + + 110- He JIOTTyC-
Tepu, %o KaeTcst

JlaboparopHast pabota Ne2 «OmnpeneneHue pU3NKO-XUMUUECKUX CBOWCTB AU3EITHHBIX TOTUIHBY

Lenv pabomui:
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1. OueHka MCHIBITYeMOro o0paslia AM3eIbHOr0 TOIUIMBA MO BHEIIHUM MpU3HaKaM (Tpo-
3pavyHOCTh, IIBET, 3amax, HaJU4ue BOJbl M BUIUMBIX HEBOOPYKEHHBIM IJIa30M MEXaHMYECKHX
npumeceit).

2. OnpeneneHre KHHEMaTHYECKON BA3KOCTH MCIIBITYeMOTro o0pasiia JU3eIbHOr0 TOTLTUBA
npu Temmneparype +20 °C.

3. Onpexenenre IOTHOCTH UCHBITYEMOTO 00pa3lia AU3eIbHOrO TOIJIMBA MIPH TEMIIepa-
Type +20 °C.

4. OnpeneneHue TeMIepaTrypbl IOMYTHEHUS U 3aCThIBaHUS.

5. YcraHOBIIEHHE M0 MMEIOUIMMCS JAaHHBIM MapKH UCHBITYEMOTro 0o0pasla TOIUIMBA, €T
cootBercTBUsl [OCTy (wim TY) u odopmieHue 3aKIr09eHHs O IPUTOAHOCTH JAHHOTO 00pasia
TOTUIMBA I ABUTaTeneit aromobuneit (cM. [Ipunoxenue, tadi. 5 u 6).

Paboma npouszsooumcs 6 euimsicnom wxaghy!

Obopydosanue u peakmugbi: WHIMHAP eMKOCTBI0 100 cM®, HAGOP apeoMeTpoB, TepMo-
METp, TEPMOCTAT, PE3UHOBasl TpyOKa ¢ Ipyllei, CEKyHIOMEp, IPUOOp I ONPENEIICHUS TEMIIE-
paTypsl MOMYTHEHUS TOIUIMBA, OXJIAXKAA0MIasi CMECh, 00pa3el] AU3eIbHOTO TOIUTNBA, CEpHAs K-
CJIOTA.

1. Oyenka ou3zenvbHo20 MONIUBA NO BHEUWHUM NPUSHAKAM

[Ipu omeHKe MU3ENBHBIX TOIUIMB 1O BHEIIHUM TPU3HAKaM HCIOJNb3YIOT METOMBI, pac-
CMOTpEHHBIC MPUMEHUTEIILHO K OIICHKE OCH3WHOB B JlabopaTopHoi padore Ne 1. JlomomHUTENb-
HO HEOOXOJMMO OTMETHTh HEKOTOPBIC XapaKTepHbIE OCOOCHHOCTH, OTHOCSIIUECS K I[BETY U 3a-
naxy TOILJIHB.

Bce nuzenbHbBIE TOMIIMBA OKPALICHBI, YTO 00OYCIOBICHO HATMYHEM B HUX PAaCTBOPEHHBIX
cMmol1. B 3aBEcHMOCTH OT TpUPOABI M KOJMYECTBA CMOJI IIBET TOILIMBA, ONPENEIIEMbId B CTCK-
JSTHHOM miiuHApe nuamerpoM 40... 55 MM, U3MEHSIEeTCs OT KENTOro J0 CBETIO-KOPUYHEBOTO.
UYeM MeHbIIIE HHTEHCUBHOCTh OKPACKH TOIUIHMBA, T.€. Y€M OHO CBETJIEE, TEM MEHBIIIE B HEM CMO-
JIMCTHIX BEIIECTB U TEM BBIIIE €T0 Ka4eCTBO.

B GonpmmHCTBE CiydaeB AU3ENbHBIC TOTUIMBA UMEIOT HE PE3KO BBIPAKCHHBIN 3arax, TH-
NUYHBIN JUISI MHOTUX HE(TENpOIyKTOB (32 UCKIIOYEHUEM OCH3WHOB U KEPOCHUHOB). 3UMHHUE U
0COOEHHO apKTUYECKHE COPTa AU3ENbHBIX TOIUIMB MaJIO OTJIMYAIOTCS M0 (PpakIMOHHOMY COCTa-
BY OT KEPOCHHOB, TIOATOMY II0 3aI1axy OHH MOTYT OBITh CXOKH C KEPOCHHAMHU.

[Tocne oreHkU HcHbITYeMOro obpasiia Mo BHEUIHUM IpHU3HAKaM HEOOXOAMMO CPaBHUTH
€ro C UMEIOIIMMHUCS B JabopaTopuu MpodaMu CTaHJAPTHBIX JAU3EIBHBIX TOIUIHB M JIaTh Mpe/Ba-
pUTETBHOE 3aKITF0UYEHUE O €T0 MPUHAIIEKHOCTH K TOW MIJIM HHON MapKe TM3eIbHOTO TOTUINBA.

2. Onpedenenue Hanuyus MeEXaHU4eCKux npumeceii u 600bl

OmnpeneneHne HaTMYUS MEXaHUYECKUX TPUMECEd W BOJIBI MPOU3BOAUTCS AHAIOTHYHO
MaTepHuaty, U3J0KeHHOMY B JIabopaTopHoii padore 1.

2.3. Onpeoenenue kunemamuyeckou éazkocmu npu 20 °C (F'OCT 33-2000)

Bsaszxocmwio Ha3pIBaeTCs CBOWCTBO JKUJIKOCTH OKAa3bIBaTh CONPOTHUBIICHHE NPU CHBHIE
WM CKOJIbKEHUU ee ciioeB. [IpensTcTBre nepeMerieHuio Cia0eB KUIKOCTH CO3at0T CUIIbl MEX-
MOJICKYJISIPHOTO TIPUTSKCHUsI. BHEIIHE BSI3KOCTH MPOSBISIETCS B CTENCHH MOJIBM)KHOCTH: YeM
MEHBIIIE BSA3KOCTh, TEM XHIKOCTh TOABIDKHEE, H HA000pOT. BennmunHy BS3KOCTH BBIPAKAIOT B
eAMHULIAX OUHAMUYECKOU UTUKUHEMAMUYEeCcKol BI3KOCTH.

Ha puc. | nokaszana cxema, KOTOpasi WUIFOCTPUPYET MOHATHE TWHAMHYECKOU BS3KOCTH.
VI3 prCYHKa BHJIHO, YTO CJIOM KHIKOCTH IUIOMAABI0 | M°HAXOATCS HA PACCTOSHHK | M H mepe-
MEIIAI0TCSI OTHOCUTEIBHO JIPYT JIpyra cO CKOPOCThIO 1 M/C M MPHU 3TOM OKa3bIBAIOT CONMPOTHUBIIE-
Hue cunoil 1 H. Takoe conpoTuBineHue coOoTBETCTBYET AuHaMH4YecKor BsizkocTH 1 Ilasc mim 1
Hec/M?. Ha MIPaKTHUKE, KaK IIPaBUJIO, MTOJIB3YIOTCS KMHEMATHYECKOM BSA3KOCTBIO, KOTOpast Xapak-
TEpU3YeT IKCIUTyaTallMOHHbBIE CBOWCTBA TOILIMB M Macell B 3aBUCHIMOCTH OT TeMIIepaTyphl U TO-
3BOJISIET PEIaTh BOMPOC O MPHUTOJHOCTH HE(PTETPOIYKTOB ISl JAHHOTO JIBUTATENS U O HalleK-
HOCTH ero paboThl Ha BCEX BO3MOXKHBIX PEKHMax JKCIUTyaTanud. KHHeMaTHYECKyIO BSI3KOCTb
onpenensitor mo 'OCTy 33—2000 B kKanuUISIpHOM BHUCKO3UMETpE (pHC. 2) 10 BpEeMEHH TIepeTe-
KaHUS ONPENIeJICHHOr0 00beMa KUJIKOCTH (OT MeTKU A 710 MeTkH b) moj neficTBueM Cuiibl Tshke-
CTH TIpH 33JaHHOM TemrepaType. Uem Gosblie BpeMs nepeTeKaHus )KUIKOCTH Yyepe3 Karmuuisp,

34



TEM BBIIIE ¢ BA3KOCTh. KIMHEMaTHUeCKYIO BI3KOCTb N, MM /C, PACCUHTBIBAIOT 10 hOpMyIe: N = ¢
.t

IJIe C - KaIHOPOBOYHAS [TOCTOSHHAS BUCKO3MMETPA, MM~/C ; t - BpeMs POTEKAHHUS JKH/I-
KOCTH, C.

V1 — V2 =1wm/c

Puc. 1. Cxema B3aMHOTO CMEIICHHUS CJIOEB XKUJIKOCTH IIPH OMPEACICHUH BI3KOCTH

3aBUCHUMOCTh MEXKTy KMHEMAaTHYEeCKOW BS3KOCTHIO U JHHAMHUYECKOW BBIpakaeTcsi Qop-
mymnoii: h=nr 107,

riae h - TuHamMugeckas BsI3KOCTh KUIKOCTH, MITasc; 1 - MIOTHOCTH KUKOCTH MPHU TOH Ke
TeMneparype, npu KOTO]%OIZ onpeaensaach KHHEMaTu4yecKasi BI3KOCTb, Kr/ME.

a

Puc. 2. 3anonnenue xuakocTeio Bucko3umerpa: a — BIIK-2; 6 — [TunkeBuua;

1 - mupokoe KoyeHo; 2 - y3Koe KOJIeHO; 3, 4, 6 - paclIipuTeIbHbIE EMKOCTH;

5 — pe3uHOBas pyOKa; 7 - MOJBII OTPOCTOK; A - BepXHsAS MeTKa; b - HIOKHSIS MeTKa

Jns  ompeneneHuss BS3KOCTH HE(TENPOIYKTOB HCIIONB3YIOTCA KAMWIUISIPHBIE BU-
CKO3UMETPBI pa3InuHbIX TUMOB. Haubosmbiiee pacnpocTpaHeHne noaydunn Buckosumetp BIDK-
2 u Bucko3uMmetp [lunkesnua (puc. 2.). Kanunnspueiii BUcko3uMeTp mpezactasiser coboi U-
o0pa3Hyl0 TpyOKy ¢ TpeMs pacUIMpeHHUsMHU, B Y3KO€ KOJIEHO KOTOpOH BHasH Kanmuiuisp. Bucko-
3UMETPHI BBITYCKAIOT ¢ pa3HbiMH aAuamerpamu Kanwuisipa (0,4; 0,6; 0,8; 1,0; 1,2; no 4,0 mm).
[Tpu BeIOOpE AMamMeTpa BUCKO3UMETpa HEOOXOIMMO UCXOIUThH U3 TOTO, YTOOBI BpeMs HCTCUEHUS
TorIMBa Haxoauioch B mpenenax He MeHee 200 cexyna (I'OCT 33-2000). Hag kanwiisipom mo-
MEUIEHBI JIBA PACIIMPEHHUS], MEK]Ty KOTOPBIMH U HAJl KAMJLIIPOM UMEIOTCS KOJIbLIEBbIE METKH.

HwuxHee pacuivpenue Ciiy>kKUT pe3epByapoM, KyJla IEPETeKaeT KUJIKOCTb IPU OIpeaene-
HUU BA3KOCTH. OHO PacIIUPEeHO ¢ TOM LeJbI0, YTOOBI BEICOTA CTONI0A KUIAKOCTH, MO IEHCTBUEM
KOTOPOIr'0 IPOUCXOAUT UCTEUEHHUE, OCTaBalach MPUMEPHO MOCTOSIHHOM. B BepxHeil yacTu BbICO-
KOTO KOJICHa UMEETCSI MaTpyOOK, KOTOPBIM CIYXKUT ISl IPUCOCTUHEHUST pe3HHOBOM rpymm. Ha
BEPXHUX PACHIMPEHUSX HAHECEHbl HOMEP BUCKO3UMETPA U HOMUHAJIBHBIN AUAMETpP Kanujuisipa.
Ha kaxnaplil 5K3eMIUIsip BUCKO3UMETpPA JOHKEH UMEThCS MaclopT, B KOTOPOM YKa3bIBA€TCS MO-
CTOsIHHAs1 BUCKO3UMeTpa «C» B MM/c?,

Jlis 3amoNTHEHUsT BUCKO3UMETPa TOIUIMBOM Ha OOKOBOM OTBOJ €r0 HAJCBAIOT PE3UHOBYIO
TpYOKy C Tpyiel, nepeBopaunBaroT Ha 180° U mOrpykarT y3K0e KOJIEHO B CTAKaHYUK C HMCIIBI-
TYeMbIM TOIUIMBOM. 3aKpbIB MajblleM OTBEPCTHE IUPOKOTO KOJEHA, TOIJIMBO C MOMOMIBIO TPy-
1M 3aCachIBalOT B Y3KOE€ KOJIEHO BUCKO3UMETPA JI0 METKH MEXY KalWJUISIPOM U PACIIUPEHUEM.
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[Tocie 3TOro BUCKO3UMETP MEPEBOPAYMBAIOT B HOPMAIBHOE MOJIOKEHHE U TIIATEILHO 00THPAIOT

Y3KO€ KOJICHO OT TOIlJIMBA.
1 3

Puc. 3. IIpubop s onpeneneHus BI3KOCTH HEQTEIPOTYKTOB.

1 — tepmomeTp; 2 memanka; 3, 4, 6 — paclIMpeHus] BUCKO3UMETPA,

5 — KanuJusip BUCKO3UMETpa; 7 TepMocTar (6aHs); 8§ — 3JIeKTpOIo0rpeBaTelib

Hcnone3ytonecst B paboTe BUCKO3UMETPHI MPEACTABIAIOT 000 0YeHb XPYIKUE U J0-
porue npubopsl. B cBsi3u ¢ 3TUM mpu paboTe C HUMH HAJ0 MPOSABIATH MAKCHUMYM OCTOPOXKHO-
CTH: JepXkaTh M 3aKPEIUIATh UX CJIeIyeT TOJIBKO 3a OHO KojeHo. Haubomnee yacTo monomka BHC-
KO3MMETPOB MPOUCXOAUT MPU HAZACBAHUH U CHATHH PE3MHOBOMN TPYyOKH, IIOATOMY MPHU 3TOH Orle-
palyy HY»XHO JepKaTh X UMEHHO 3a TO KOJICHO, Ha KOTOPOE HAJIEBAETCS WJIM CHUMAETCs Pe3u-
HOBas TpyOKa.

3areM BUCKO3MMETpP MOTPYKAIOT B TepMOCTaT (6aHI0) Tak, 4TOOBI MIApUK BHCKO3UMETPA
OKa3aJiCsl MOJHOCTHI0 B TEPMOCTATHOM >KUIKOCTHU (puc. 3). BoiaepKuBaroT BUCKO3UMETP B TEP-
MocTaTte He MeHee 15 muH npu Temneparype 20 °C, KOTOPYIO HY»KHO HOJJEP>KUBATh B TEUECHUE
BCero onbita ¢ TouHOCThIO + 0,3 °C. Ipy 3a0JHEHNY U BBIIECPKUBAHUU BUCKO3MMETPA B HEM HE
JOJI’KHO 00pa30BBIBAaTHCS Pa3phIBOB M MY3bIPHKOB BO3yXa. 3aTeM, HE BBIHUMAsi BUCKO3HMETP U3
TepMOCTaTa, MPHU MOMOIIM PE3UHOBOM TPYIIN CO3/AI0OT pa3psikeHue B TpyOke 7 (cm. puc. 2.2),
MeJIEHHO Ha0upas B MIapUK 3 HECKOJIBKO BhIIIE METKU A TOTUIMBO (M3 paciiupeHus 6).

JUid 3amoigHEHWs TEpMOCTaTa MPUMEHSIOT CIEAYIOIUE >KMIKOCTU: IPU TEMIIepaType
100 °C - nedrsHOE TIPO3pauHOe Macio wik rimieput, npu 50 °C - Boxy, npu 0 °C - cMech BOIbI
CO JIBJIOM, TIpU O0Jiee HU3KUX TeMIlepaTypax — 3TUJIOBBIA CIUPT C TBEPJON YIIIEKUCIOTOH.

[ToHSAB TOMIMBO BbIIIE METKH A, OTCOEAMHSAIOT PE3UHOBYIO IPYILY U HAaOIIOJAt0T 3a Te-
pEeTEeKaHHeM TOIUIMBA Yepe3 Kanwuiap 5 U paciuupeHue 6. B MOMEHT JOCTUKEHHUsI YPOBHSA TOTI-
JMBa METKH A BKJIIOYAIOT CEKyHIOMED, & B MOMEHT IIPOXOXACHUS YPOBHsI MeTkM b ero ocra-
HaBJIMBAIOT. 3aMep BpEMEHHU NPOu3BOIAT ¢ TouHOCThIO 10 0,1 c. C Toil ke mopuueil Toniamsa
UCTIBITAaHHUE MIPOBOJIAT HECKOJIBbKO pa3. Heo6XouMo nosryuuTh NaTh pe3ynbTaToOB BPEMEHU UCTe-
YEeHHsI TOTIMBA, MaKCUMaJbHAsl PA3HOCTh MEXIYy KOTOPBIMU HE JOJKHA mpeBbimath 1 % oT ab-
COJIFOTHOT'O 3HAYEHHUS OJTHOTO U3 HUX.

3aTeM BBIYMCISIOT KHHEMATHYECKYIO BA3KOCTH mpu Temneparype +20 °C mo dopmyie:
N2 = c*tep., TIE C - IOCTOSTHHAS BUCKO3UMeETpa (yKa3aHa B I1acllopTe BUCKO3UMETPA), mm%/c?; tep. -
cpeaHee apupMeTHYecKoe M3 NATH 3HAYEHUH BPEMEHM MCTEYEHHUS HCIBITYEMOH >KUAKOCTH, C.
BoruncneHHOE 3HaUEHUE Npg OKPYIIIAIOT C TOUHOCTBIO /10 TPETHETO 3HAKA.

4. Onpedenenue NIOMHOCMU UCTBINYEMO20 00pA3YA OU3ETbHO20 MONIUBA

npu memnepamype +20 °C (I'OCT 3900-85)

[110THOCTH JU3ENBHOTO TOIIMBA OMPEAETSAIOT TaK e, Kak MIIOTHOCTh OEH3MHA (CM. Ja-
Oopatopayto padoty Ne 1):

o =r¢+g(t-20).

[Tonmy4yeHHbIe JaHHBIE 3aHOCAT B TaOIUIy 1:

Tabnuua 1. Pe3ynbraTsl onpeeieHus MIOTHOCTH IU3€TIbHOT0 TOILUINBA

[Tokaza- Temneparypa TemneparypHas 10- [ImoTtHOCTE  TOM-
o 3,0 o 3
HUE apeoMmeTpa  ToruuBa, °C npaBka, g, Kr/(m™x"C) muBa r ipu +20 °C, r/cm
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2.5. Onpedenenue memnepamyp nomymuenus u 3acmisanus (I'OCT 20287-91)

OcCHOBHBIC HApYIIEHUS B CUCTEME I0JIa4M TOIUIMBA NMPU HU3KUX TEMIIEPATYpax CBS3aHBI
C TeMIepaTypol MOMYTHEHHUS W 3aCThIBaHUS TOIUIMBA. B oTimume or GEH3MHOB, B TU3EIbHBIX
TOIIJIMBAX MOKET HAXOJIUTHCS TOBOJIBHO MHOTO YIJIEBOJOPOJOB C BHICOKOM TeMIepaTypoi mjias-
JIeHUs, B TIEPBYIO ouepeab napadguHoBbix (ankaHoB). [Ipu moHMKeHUH TeMIiepaTypsl Hanbosee
BBICOKOIIJIABKUE YIIIEBOAOPOABI BHINAJAIOT U3 TOIJIMBA B BUAE KPUCTALIOB PA3IUYHON (HOPMBL,
TOILJIMBO MYTHEET.

st obecniedueHus: GecriepeOOWHON MOJauu TOIJIMBA HEOOXOAMMO, YTOOBI TeMIIEpaTypa
NOMYTHEHHsI TOIUTMBA OblIa HUXKE TEMIIEPaTyphl BO3yXa, MPH KOTOPOH AKCILUTyaTUPYETCsl Ma-
HIMHA.

[Ipu nanpHEWIIEM OXJIAXKJIEHHUH TOIUIMBA KPHCTAJUIBI BBICOKOIUIABKHX YTJIEBOJOPOIOB
HAUMHAIOT COEAMHATHCS, 00pa3ys MPOCTPAHCTBEHHYIO PEUIETKY, B sSUYEHKaX KOTOPOH OCTAIOTCA
KHUJIKHE YTIIeBOJOPObL. 3aTeM 00pa3yromasicst CTPYKTypa HACTOIBKO YIPOUHSAETCS, YTO TOILIHU-
BO TEPSET TEKYYECTb - 3aCTHIBACT.

HawuBpicmiass temmnepaTypa, NMpH KOTOPOH TOIIMBO TEpsieT MPO3PAaYHOCTh, HA3BIBACT-
csl memnepamypou nomymuenus. Temnepamypou 3acmviéanuss CANTACTCS TEMIIEPATypa, MPH KO-
TOPOW HAIUTOE B MPOOUPKY AM3ETHHOE TOIUIMBO MPHU OXJIAXKICHHH B ONPEJCICHHBIX YCIOBHUSIX
HE U3MEHSET TO0J0KECHUsI MEHUCKA B TeUeHHE | MHUH MpU HaKJIOHE MPOOHPKH MOA yriiom 45° ot
Beprukanu (TOCT 20287-91).

Temmepatypa 3acThIBaHHSI AU3EILHOTO TOIUIMBA — BEJIMYMHA YCIOBHAS U CIIY)KUT JIMIIb
OPUEHTHPOM ISl OTIPEACITICHHS YCIOBUI MPUMEHEHUS TOTUINBA.

q = =
== ——
= m—

Puc. 4. IIpuGop 11 onpeaeneHus TemMrnepaTrypbl HOMyTHEHHS U 3aCThIBAHHSI TOIINBA!

1 — npobGupka HapykHas; 2 — NpoOUpKa BHYTPEeHHsSA; 3 — npodka; 4 — TepMoMeTp; 5
— Melanka

CyHocTh onpezienieHusi TeMIepaTypbl IOMYTHEHHS TOIIJIMBA 3aKJII0YaeTCs B IIyOOKOM
€ro OXJaXICHUU U BU3yalbHOM HaOJIOJEHUH 3a U3MEHEHUEM €ro cocTosiHusd. Temmeparypa 3a-
CTBIBAHUSI ONpEeNseTcs MpH IIyOOKOM OXJIaXKACHUU TOIUIMBA JI0 COCTOSIHUS MOTEPU IMOJBUXK-
HOCTH.

ITopsiA0K BBIMOJIHEHUS ONBITA!

1. McnpiTyeMoe TOIIMBO TIIATEIHHO MEPEMEIINBAIOT U HAIKMBAIOT BO BHYTPEHHIOIO MPO-
6upky 10 metku (40 MM oT aHA HaHeceHa MeTka). [IpoOHpKy 3aKphIBalOT KOPKOBOW MPOOKOI ¢
TepMOMETpPOM. TepMOMETp BCTABISAIOT TaK, YTOOBI €r0 PTYTHBIIN MIAPHK HAXOAMJICS B MPOOUpKE
Ha pacCTOSIHUU 15 MM OT JJHAa U paBHOM PACCTOSIHUU OT CTEHOK.

2. HanuBaroT UCHBITYeMOE TOILIMBO B IPYry0 MPOOUPKY, KOTOPYIO UCIOJIB3YIOT B Kaue-
CTBE 3TaJIOHA IPO3PAYHOCTH.
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3. 3anonHAIOT cocya Mpubopa OXJaXJarollel CMeChIo, YypOBEeHb KOTOPOI MOIEPKUBAIOT
Ha 30—40 MM BbIIIe YpOBHA TOIUIMBA B mpoOupke. TemnepaTypa oXJaauTENbHOW CMECH TpU
UCTIBITAHUHU BCE BpeMsI JOJDKHA ObITh Ha 1542 °C HIKe TeMIlepaTypbl HCIIBITYEMOTro TOTIIIMBA.

4. YKpemnsioT BHYTPEHHIOIO MPOOHUPKY C TOIJIMBOM M TEPMOMETPOM BO BHEIIHEH Mpo-
6upke. Bo n3bexanue 3armoreBaHusi BHYTPEHHUX CTEHOK MEX]ly TPOOUPKAMH 3JIMBAIOT CEPHYIO
KHCIIOTY B KonmyecTBe 0,5—1,0 mit.

5. IMomemaroT coOpaHHBI MPUOOP B OXJIAXKIAIOIILYI0 CMECh. TOTUIMBO BO BPEMS OXJIaX-
JIEHUS] HEOOXOAMMO HENPEPHIBHO NIEPEMELINBATD.

6. 3a 5 °C 1o oxuaeMoil TeMiieparypbl IOMYTHEHUS NIPOOUPKY BBIHUMAIOT U3 OXJIaXk-
JIaroIei cMecH, ObICTPO BBITUPAIOT BATOH, CMOYEHHOW CIHPTOM, U CPAaBHHBAIOT C ITAJIOHOM.
[IpoomKkUTENbHOCT ONpeieNieHrs cpaBHEeHUs He Oosiee 12 c.

7. Eciiu TOMIIMBO 1O CPAaBHEHHIO C MPO3PAYHBIM 3TAJIOHOM HE M3MEHWIOCH, TO MPOOUPKY
CHOBa OITYCKAlOT B COCYyJ] IpuOOpa U JanbHeiIee HabI0AeHNEe TPOU3BOIAT Yepe3 KaX bl rpa-
JyC, TIOHMasi TeMIIepaTypy TOIUIMBA. DTH CPABHUTEIIbHBIC HAOIIOACHUS C TPO3PauyHbIM 3TAJIO-
HOM IIPOMU3BOJAT JI0 T€X MOP, I0KA TOILUIMBO HE CTAHET OTINYATHCA OT 3TAJIOHA, T. €. KOI/1a B HEM
nosiBUTCs MyThb. [Ipu onpenenennn TemnepaTypbl HIOMYTHEHHS HEM3BECTHOIO 00pasiia TOIIMBA
CHayaja yCTaHABJIMBAIOT 3HAUEHUS 3TUX TEMIIEpAaTyp MPUOIMU3UTENBLHO IyTeM HaONIOACHUS 3a
COCTOSIHMEM TOILTMBA yepe3 Kaxasie 5 °C.

8. Jlnst onpeneneHus TeMrepaTypbl 3aCThIBaHUS TOIUIMBA B COOTBETCTBUU C IIYHKTaMH 1 1
2 MOAroTaBIMBAIOT NPUOOP C HUCHBITYEMBIM 00E3BOKEHHBIM (C MOMOULIBIO CBEXEIPOKAJIEHHOIO
XJIOPUCTOTO Kajblus) TOILIMBOM. [loAroToBiaeHHbINH npuOOp MOMEIIAIOT B COCYA C OXJIaX/ako-
e cmecwro. Temrieparypa OXJIaauTeNnbHOM cMecH JobKHA ObITh Ha 5 °C HUKe mpejnoarae-
MO TeMIlepaTyphl 3aCTbIBAaHUS TOILJIMBA.

9. He BriHMMas U3 OXJIAKAIONIEH CMECH, HAKJIIOHAIOT IPHOOp mo yriaom 45° u nepxar B
TaKOM IOJIO)KEHUU B T€UEHHE OJHOW MHUHYTHI, 10 T€X IOp, [TOKAa UCHBITYEMOE TOILIMBO B IPO-
OMpKe MPUMET TEMIIEPATYPY, COOTBETCTBYIOLIYIO TEMIIEPATYPE €0 3aCThIBAHUS.

10. BeiHuMaroT npoOUpKy U3 OXJIaKIAIOIIEH CMECH, IPOTUPAIOT CTEHKU BAaTOM, CMOYEH-
HOM B cnupTe, U HaOJIIOAAI0T, HE CMECTUJICS JIM MEHHMCK ToIuiMBa. Eciin MEHUCK He cMecTHiIcs,
TO TOIUJIMBO OCTAe€TCs 3aCTBIBIIUM, U HaoOopoT. Eciu Temmneparypa TOMIuMBa HEM3BECTHA JaKe
NpUOIN3UTENBHO, UCIIBITAHUE 10 CMEIIEHHUI0O MEHUCKA MPOBOJAT dyepe3 Kaxkaple 5 °C moHmxke-
HUS TEMIIEpATyphl TOIUIMBA. TeMIepaTypy CMECH B 3TOM CiIydae MOAJIEPKUBAtOT Ha 4—>5° HIbKe
Temneparypsl ToruBa. [locine mpoBeneHus ucnelTanus npubop U pabodee MECTO MPUBOJAT B
NepBOHAYAILHOE MOJIOKEHHE.

6. Onpeoenenue yemaHo8020 Yucia

Ha ocHoBaHuM pe3ynbTaToOB M3MEPEHHUS, UCIONb3Yys 3MIHUPUUECKYI0 (OopMyiy, onpese-

JIUTE 1I€TAaHOBOE YHCJIO:

) ISE7G
HY =iy, . +178)——
e
IJIE Nygoc — KMHEMATHYECKAs BA3KOCTh ipu 20°C, MMZ/C;
I200Cc — IIIOTHOCTb, r/em’.
7. Cocmasnenue omuema
[To pe3ynbTaTam MpOBEICHHBIX OMBITOB 3AMOIHSIOT TAOIUILY 2.

Tabnuia 2. OtueT 0 1abopaTopHOii paboTe MO OlIEHKE KaueCTBa AU3EILHOTO TOIUINBA

HaumenoBanue nmokasarenei Tlo [lonydyeHHble Ha OCHOBaHUMU MPOBEJICH-
T'OCT HBIX aHAJIIN30B

LBet

Mexann4deckue IMPUMCECH U BOJA

I110THOCTb, KI/M° ipu 20 °C

Bsskocts kuHematmyeckas mpu 20 °C,
Mm?/c

Temmeparypa 3acteiBarusi, ‘C, He BbIIIIe

Temmeparypa nomyraenust, °C, HE BBIIIE
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3akIl0YeHne O MPUTOAHOCTH OoOpasua K
IPUMEHEHHUIO

Ha ocHOBaHMM 1aHHBIX aHaTU3a TOIUIUBA ONPEACISIOT BO3MOXHBIE OOJIACTH €ro MPUMEHEHHUs
(ce30HHBIC, KIMMATHYECKUE).
Kpurtepuu onenku j1abopaTopHbIX padot:
CTyZIeHT J0JDKEeH BBIOIHUTS JIBE J1a00paTOpHbIE PaOOTHI.
MaxkcumanbHO 16 GaioB — 3a MOJIHOCTBHIO PEIICHHBIE U TPAMOTHO O(OPMIICHHBIE TIPAKTH-
YecKue padboThl;
MunnManbHO 9 6aI0B — 32 HEMIOJIHBIA OTBET C JOMYIIEHUEM IPyOBIX OIMIMOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmxHexkaMCKkuii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((rtran)
(benepanbHOro TOCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BbICIIIETO 00pa30BaHuUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KomnuiekT 3aganuii A5 npaktuyeckux pador (9 cemectp)
o pucrumuivae b1.B.J1B.9.2 Texuosmorust HedTH U rasza
[TpakTudeckas padora Nel «PacdeTsl OCHOBHBIX MPOIIECCOB MIEPEPAOOTKH Ta3ar
Paccunrarh yCTaHOBKY OCYIIKH rasza

[Topsinok TexHonornyeckoro pacuera abcopodepa cieayomuii:

1. TTo puc. 5.1 ¢ y4eToM OTHOCHTENBHOI IJIOTHOCTH OCYLIAEMOIr0 rasa p
M cojiepakaHus coneil B pacteope abcopOenta C onpeaenstoT pH JaBieHHH rasa
P, v Temneparypax rasa £ ¥ TpeOyeMOH TOYKH POChl OCYILEHHOIO rasa f,, BllakK-
HOCTh ras3a Ha Bxoje B abcopOep W, u Ha Beixoje u3 Hero W, ..

2. OnpenensoT KOJHYECTBO BIIATH, yAaneHHOl 13 rasza B abcopbepe:

Wa: Hrfr - m!.r, {5-4}
Wy= W, G.. (5.5)

3. Ilo puc. 5.3 onpeaensior MacCOBY KOHLEHTPALUIO PEreHepUpOBAHHOIO
adcopOenTa X, npu cpejiHeil Temneparype KOHTAKTa f, U TpeOyeMoii TOUKE poChl
OCYWIEHHOr0 rasa f,,. MaccoBas KOHUEHTpauus HackleHHOro abcopOenra X,
BbIOMpAETCs MCXOAA M3 MPAKTHYECKUX cooOpaxeHuil, a 3aTeM nposepsercs 1o
pacuety perenepauuu abcopdenra (X, = 96 % mac.).

4. Jlns nocrpoenus pabodeil nuHuM B abcopbepe paccdMTHIBAlOT OTHOCH-
TCJBHBIC MOJIBHBIE KOHUCHTPALHH!

a) BOJIbl B pereHepupoBaHHOM adbcopOeHTe:

—_ (1 - Xp ] Mrnm{
Xo= ey (5.6)

rae M — MOJIEKYJISIpHAs Macca IJIMKOJ,
0) BO/BI B HACKILIEHHOM abcopOeHTe:

(1-X,)M,,, . (5.7)

X1I= »
18- X,
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rae My, — MOJIEKYJIpHAs Macca IMKOJL;
0) Boabl B HackIleHHOM abcopbenre:

X" = {I_XH )'Mﬂ[l!l -
! 18- X, ~
B) BOJIbI B rase Ha Bxoje B abcopOep:
Y= ﬂ+22,4 =124 -W;
18
') BOJLL B ra3e Ha BhIXoje U3 abcopOepa:
Voo Woe 204 =124 w0,
18
Ha ocHOBaHUM 3TUX pacdeToB ONPEAENIAIOT KOOPAUHATHI padoueil JHHHM:
TOYKH A(X'p, Vor) U TOUKH B (X', Y'r).
5. Io ypaBHeHHIO MaTepHAILHOIO 0anaHca pacCHUTHIBAIOT HEOOXO0IUMOE KOJIH-
4ECTBO PEreHepUPOBaHHOro adcopOeHTa U KpaTHOCTL LMPKYIsiLiuu abcopdeHTa /2
_Gi-y.)
L XX (5.10)
Lo=L My, (5.11)
[=L/Wys. (5.12)

6. /L1 nocTpoeHUst KPHBOH paBHOBECHS NPOHU3BOJILHO 3a1alOTCH PAIOM
KOHLEHTpauuii abcopOenta X, 0XBaThIBAIOIMX HMEIONIHECH KOHLEHTPALMH OT X
10 X, @ TAKKE ONpe/e/IAT OTHOCHTEIbHBIE MOJIBHBIC KOHLIEHTPALMH BObI B a0-
copOente X' (1. 4, @); TOUKM POCHI raza Jsi NPUHATLIX KOHUEHTpauuii X u cpeHei
TEeMIEepaTypkl KOHTAKTA f, (puc. 5.3); Biarocojiep:kanue rasa (1. 1) u oTHoCHTENb-
HblE MOJIBHBIE KOHLEHTPALUU BOAb! B raze V' (1. 4, g).

7. B koopaunarax X'=Y" crposat pa®ouyio JIMHUIO AB, JIMHUIO PABHOBECHS U
CTYNEHYATY10 JIMHUIO (pHC. 5.4). [1o cryneH4aTol THHHH ONPEEIAIOT YUCIO TEO-
peTHuYecKuX Tapenok B abcopOepe n (s puc. 5.4 n=4).

8. OnpenensaoT YuCiIo NPaKTHYECKUX Tapenok i, B abcopdepe no dopmyie:

np=

n
=, 5.13
" (5.13)

rjae 1 — k... rapenok (n = 0,25-0,40).

(5.7

(5.8)

(5.9)
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7. Onpenenstor auamerp abcopdepa D no popmye:
I”r

D=1,128 4.7

Aon

rae V. — npou3BoauTensHOCTL abcopdepa 1o rasy, M/C, Wn — JONYCTUMAs! CKOPOCTh
JIBHJKEHUS! ra3a B CBOOOIHOM ceueHuu abcopOepa, M/c (W 4o, = 0,2-0,5 m/c).

Ecnu paccunrtannslii anamerp abcopOepa He COBIAJAeT C HOPMAalIH30BaH-
HBIM 3HAYEHHEM, TO NpUHUMAIOT Omukaimuii Oonbuii auamerp. Hopmanuzo-
BaHHBIE JHaMETpbl UMEIOT cieayroume 3navenus, m: 1,0; 1,2; 1.4; 1,6; 1.8; 2,0,
22:24:26:28:3,0:3,2:34:3,6:3.8:4,0:4,5:5,0:5,5:6,0: 6,4: 7.0: 8,0:9.0.

8. Onpenensitor BeicoTy abcopdepa H no opmyne:

H=hg+ hegp+ hy + hy, (4.8)

rae h, — BbICOTA OT BEPXHEro LITYLEpA /10 BepXHeil Tapenku, M; i, pasHa 1/2 nna-
meTpa abcopOepa, ecnu aHuuie waposoe (auamerp abcopOepa Oonee 4 M), u
1/4 nunamerpa, eciM IHHULIE JJUIMIITHYECKOE, hrap — BBICOTA, 3AHATAS TAPEIKAMM,
h.yp = a(n, — 1), rae a = 0,6 M ans adcopdepos anameTpom 10 6 M 1 a = 0,8 ans
abcopOepoB ameTpoM Gosiee 6 M; np — YHC/I0 NPAKTHYECKUX Tapenok (cMm. 1. 6);
h,— BBICOTA 30HBI UTAaHUA abcopOepa; h, = 1,5-2,5 M; h, — BeICcOTa HU3a abcopOde-
pa, onpeaensercs Uexoas u3 5—10-MHHYTHOrO 3anaca HacblleHHoro adbcopdenra
BHU3Y abcopOepa, HeoOX0AUMOro Uit HOPMaIbHOH paboThl HAacOCa WIH NepeToka
B gecopOep, 1o gpopmye:

h _ 4“‘{0-'[

H 3 E M'J 4.9
D (4.9)

rae y,— NPOM3BOAMTEILHOCTE HAcoca, MY/MHH T — 3amac abcopOeHnTa, MUH;
D — nnametp abcopOepa, M.

LY

}"rr. B

Yer

> X

Xn Xu

Puc. 5.4. I'paduueckoe onpeaeneHie 4icia TEOPETHYECKHX TAPEIoK
B abcopbepe

1 2 3 4 5 6 7 8 9

[TpousBouTEIb- 10000 | 12000 | 30000 | 2000 | 50000 | 3000 |5000 |5500 |3200
HOCTH yCTaHOBKH Gy

OTHOCUTENbHASA 0,6 0,8 0,7 0,75 |1,2 0,9 1,4 1,6 0,8
IUIOTHOCTh ~ OCYIae-

MOTO rasa p

Conepxanue comneid B | 20 30 25 10 5 30 20 15 10
pactBope abcopOeHTa
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C

Tpebyemast Touka po- -40

col Ly

JaBnenwue rasa, P. 0,6 0,4 0,6 0,6 0,2 0,8 0,8 0,2 0,6
Temmneparyparazat, |10 150 90 30 60 120 |10 120 | 150
Cpenusis Temmnepary- 10

pa KOHTaKTa Ipu ad-
copOuuu

Kpurtepuu oneHku npakrudeckoii padorsi:

CTyIeHT T0JDKEH BBIMOJHUTD OJIHY MPAKTUYECKYIO paboTy.

MaxkcumanbHo 10 GayiioB — 32 MOJIHOCTBIO PEIIEHHBIE U TPAaMOTHO 0(OpMIICHHBIE IPAKTH-

YecKue padboThl;

MuHuMaNbHO 6 6aJIJIOB — 32 HEMOJIHBINA OTBET C AOMYIICHHUEM OIIHOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiuan)
(benepanbHOro ToCy1apCTBEHHOI0 OI0KETHOTO 00pa30BATEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KomnuiekT 3aganuii it rpynnoBbIX guckyccuii (9 cemectp)
o gucrumuinae b1.B.06 Texuomorust HedTH U rasza
I'pynnoBas auckyccust Nel «Onpenenenue GU3NKO-XUMUYECKUX CBOHCTB OCH3MHOBY

. UTo Takoe MIOTHOCTh BELIECTBA, KAK €€ OIPEAEIISIIOT?

. Kak 3aBucuUT IJI0THOCTB OT TeMIEpaTypsl?

. B xakux npenenax HaX0aUTCA IUIOTHOCTh OCH3UHOB?

. Kakum nokasareneM oLleHHBAETCS HAIMYUE OPTaHUYECKUX KUCIIOT B TOIUINBE?

. Uto Takoe (paKIMOHHBIN COCTAB TOIUIMBA U KAaK OH OIPENeNsIeTcs?

. Kakoe cBoiicTBO TorumBa xapakrepu3yer GpaKIMOHHBIN cOCTaB?

. Kakue cBoiicTBa Tonnus xapakrepusyet temnepatypa 10%, 50% u 90% otrona?
. KakoBsl Texanueckue tpedoBanus [[OCTa k ¢ppakmoHHOMY cOocTaBy OeH3MHA?

. Ilepeuncnure Mmapku OEH3MHOB

O 00 1 O D kA~ WIN—

I'pynmoBast guckyccust Ne2 «Onpenenenue Gu3nKo-XMMUYECKHX CBOWCTB TU3EIBHBIX TOILIHBY

1.Yro Takoe quHaMHuUecKas U KUHEMaTU4ecKasl BI3KOCTh?

2. Kak BnusieT BA3KOCTb HA SKCILIyaTallMOHHbIE CBOMCTBA IU3€JIbHBIX TOIIUB?

3. Jlaiite onpezaeneHue TeMiepaTrypbl IOMYyTHEHUS U 3aCThIBAHUS TOIIMBA.

4. B yem 3akiovaercsi pu3nUecKasi CyHOCTh IIOMYTHEHUS ¥ 3aCThIBAHUS TOIUIHBA?

5. B 4eM 3akirodaeTcs JKCIUTyaTallUOHHAs OLIEHKA JIU3€IbHOIO TOIUIMBA 10 TeMIleparype Io-
MYTHEHUS U 3aCTbIBaHUA?

6. [1pu kaxoif TeMneparype Hapy>KHOTO BO3/1yXa MOKET IPUMEHSATCS JaHHbII 00pasel TorimBa?
7. IlepeunciiTe Mapky JTNA3EJIbHBIX TOILINB.

KpuTepuu ouneHKH rpynnoBbIX JUCKYCCHIA:
CTyzIeHT 10JI’KEH Y4acTBOBATh B IBYX IPYHIOBBIX TUCKYCCHSIX.
MaxkcruManbHO 4 0aioB — 3a MOJHOCTBHIO PELIEHHbIE U TPaMOTHO O(OpMIICHHBIE TIPAKTH-
Yyeckue paboThI;
MunumanbHO 3 6aJIJIOB — 32 HEMOJIHBINA OTBET € AOMYLIEHUEM OIMIMOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(beneparbHOro TOCY1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KomiuieKT BONpocoB /s KOHTPOJILHOM padoThl (9 cemecTp)
no aucuuruinae b1.B.06 Texnonorus HeTH u raza

4 kypc

CripbeBast 6a3a ra3omnepepadaThiBaONIEH MPOMBIIUICHHOCTH
Ocymka raza

Ouncrka raza oT CepoBOIOPOJIa, AUOKCHIA. YTIIEPOJIa U CEPOOPTAaHMUYECKUX COCMHEHHIA

[lepepaboTka ra3a METOIOM KOHICHCAIIUU

[TepepaboTka raza merogoM adbcopOruu

[lepepaboTka ra3a METOAOM HU3KOTEMIIEpAaTYpPHOU peKTH()HUKanu
OO6sacTi NpUMEHEeHUs Pa3InYHbIX MPOIIECCOB EpepabOTKU ra3a
AOGCOopOLIMOHHBIE M PeKTU(HUKAITMOHHBIE KOJIOHHBI

Kpurtepuu oneHKn KOHTPOJIbHON PadoThI:

CryneHT 1oDKeH caath | KOHTPOJIBHYIO padoTy:

MaxkcumanbHo 30 6ay10B — 3a MOJIHBIN, pa3BEPHYTHIN OTBET Ha IOCTaBJIEHHBIN BOIIPOC;
MUHUMAJIBHO 18 0asioB — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM OIITHOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(benepanbHOro ToCy1apCTBEHHOI0 OI0KETHOTO 00pa30BATEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT Bonpocos st 3k3amena (9 cemectp)
DU3NKO-XUMUYECKUE CBOMCTBA MPUPOITHOTO r'a3a ¥ ra30KOHACH CaTa
Texuuueckue TpeOOBaHMS K ra3am
. Buael mectopoxieHuit
ITpousBOACTBO CEPBL.

. TexHonoruueckue cxembl JOOBIUH ra3a.

. HuskotemniepatypHbie mporiecchl nepepadoTKH

. TexHonoruveckue cxembl JOOBIUM ra30BOr0 KOHACHCATA
Karanutuyeckue mpouecchl

9. TexHONOrHYECKIE CXEMbI POIIECCOB TEPePabOTKH ra3a, ra30BOro KOH/ICHCATa U HehTH
10. lazodpakumonupytromme ycranoBku (I'DY)

11. OuncTtka ra3a ot CEpoBOJIOPOJIa U CEPOOPTaHUICCKUX COCAMHCHUN
12. YcraHoBka cTabunn3aiuy ra3oBoro KOHaeHcaTa

13. Ycranoeka ABT.

14. Ocymika raza

15CripbeBas 6a3a razomnepepadaThiBaloiell TPOMBIILIECHHOCTH

16. IlepepaboTka raza METOJO0M KOHICHCAIIUU

17. IlepepaboTka raza MeTOI0M abCcopOIHn

18. TlepepaboTka raza METOJJOM HU3KOTEMIIEPATYPHOU PEKTU(DUKAIIH

19. O6iacTi MPUMEHEHUS PA3IMYHBIX ITPOLIECCOB MEPEPaObOTKHU ra3a
20. AGCOpOIMOHHBIE U PEKTU(PHUKAIIMOHHBIC KOJTOHHBI

NGO A®WN R

Kpurtepnu ounenku:

Onenka «otau4Ho» win 36-40 0aioB — OTBETHI Ha BONPOCH! CBUIETENBCTBYIOT 00 yBe-

PCHHBIX 3HAHUAX U YMCHUAX CTYyJICHTA.

Omnenka «xopotmo» win 32-35 0aiioB — OTBETH Ha BOIPOCH! CBUICTEILCTBYIOT O AOCTa-

TOYHBIX 3HAHUAX U YMCHUAX CTYJACHTA.

OreHKa «yIOBIETBOPUTEIBHO» WK 25-31 OanaoB — OTBETHI Ha BOMPOCHI CBUJIETEILCT-

BYIOT O HCJOCTATOYHBIX 3HAHHUAX U OTPAHUYCHHOM YMCHUU CTYACHTA.

OneHka «HEYIOBIETBOPUTENbHO» Wi 0-24 0aJl;IOB — OTBETHI HA BOIIPOCHI CBUACTEIILCT-

BYIOT O cJa0bIX 3HAHUAX U HCYMCHHUHU CTYACHTA.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI MHCTUTYT ((puiman)
(benepaabHOro ToCy1apcTBEHHOI0 OI0KETHOTO 00pa30BATEIBHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KoMmiekT TeM KypcoBbIX padoT
o mucrumminae 51.B.06 «Texnonorus HedTH U razay
[IpuMepHBIE TEMBI KYpCOBOTO MTPOCKTA!
Paccuurath 1 cipoeKTUPOBATH:

1. PEaKTOPHBIM OJIOK yCTAaHOBKM  IOJNYYEHHs HW3OMEHTaHa H30Mepu3alueil H-
IeHTaHa MOIIHOCTHIO 130 ThICSY TOHH B IO

2. y3en atMocepHoii meperoHku HeTu MOITHOCTHIO 8500 THICSIY TOHH B TOJT

3. PEaKTOPHBIN OJOK YCTAHOBKM TONTYYCHHUS JTUBHHHUIIA OKUCIHUTEIBLHBIM JCTUAPHU-
poBaHueM OyTaHa MOITHOCTBIO 140 THICSIY TOHH B roJ

4. PEaKTOPHBIN OJIOK YCTaHOBKHM IOJIyYCHHS AITHJIICHIJIMKOJS THIpATaleld OKHCH
striieHa MOITHOCTRIO 100 ThICAY TOHH B rojg

o. y3eII pa3eICHUs H30MPEH-N30aMIJICHOBOM (PPaKIIMKM MOITHOCTBIO 45 THICSY TOHH
B IOJ

6. y3en (pakIMOHUPOBAHUS Ta30BOT0 KOHJIEHCATAa MOIIHOCTHIO 1450 ThICSY TOHH B
roj

7. PEaKTOpHBI OJIOK YCTAaHOBKHM TMOJYYEHHUS TPHUMETHIKapOWHONA THIpaTalfen
n300yTHIeHCOIepKAIUX (DpaKIuii MOITHOCTHIO 140 THICSY TOHH B IO

8. PEaKTOPHBIN OJIOK YCTAHOBKU MOJYYEHUS METWITPETOYTHIIOBOTO d(Hpa alKUIHU-
POBaHHEM METaHOJIa N300YTHICHOM MOIIIHOCTBIO 125 THICSIY TOHH B TOJT

9. PEaKTOPHBII OJIOK YCTaHOBKH IMOJIy4eHHS KOMIIOHEHTa MOTOPHOTO TOIUIMBA Map-

ki KAT-K ankuinpoBanueM MeTaHOJa M30aMUJICH-TTUIIEPHIICHOBON (hpaKIMeil MOITHOCTHIO 38
TBICAY TOHH B I'O/

10.  peakTopHBIH OJIOK YCTaHOBKM BHCOpEKHMHTa TynpoHa MOMIHOCTHIO 2100 Thicsu
TOHH B I'0J{

11.  peakTopHBbIi OJOK MONydeHUs AJIeMEHTapHOH cepbl Kiayc-MeTo10M MOIIHOCTBIO
40 ThICSY TOHH B TOJ] 10 KUCJIBIM T'a3am

12. peakTopHBIH OJOK yCTAaHOBKH MOJYYEHHUS CTUPOJIA JACTHIpATAIeH METHI(DEHHII-
KapOuHOIa MONIIHOCTHIO 210 THICSY TOHH B TOJT

13.  peakTopHBIH OJIOK YCTaHOBKH TOJyYeHHS (OpMajbAeruIa adpOOHBIM OKHCICHHU-
€M MeTaHoJI1a MOIIHOCTEI0 140 ThICSY TOHH B TOJ

14.  peakTopHBIl OJIOK YCTAaHOBKM TMOJYy4€HHsS O€H30J1a TUAPOACATKUINPOBAHUEM

bpakunn C6-C8 muponuszHon (ppakiuu MOMHOCTHIO 240 THICSY TOHH B TOJI

TpeOoBaHusI K COAEPKAHUIO KYPCOBOI padoThI
KypcoBast paboTa 10JkHa UMETh CIIEAYIOIIEEe COAEPIKaHUE:
BBEIEHHE. ...,
Teopernueckue OCHOBBI IPOEKTUPYEMOT'O MPOU3BOACTBA. ... .evvenuenne...
1.1  Csenenust 00 OTEYECTBEHHBIX U 3apyOEKHBIX TPOU3BOAUTENSAX. . ...
1.2  TeXHHWKO-DKOHOMHYECKOE CpAaBHEHHE CYIICCTBYIOIIMX METOJOB ITPOH3BOJICT-

1.3 Xumudeckue U GU3NKO-XUMUIECKHE OCHOBBI MPOU3BOJICTBA. .......

1.4  O®Ou3uko-XxMMHUYECKHE U TETJIOPU3NYECKUE CBOMCTBA UCXOAHBIX BEIIECTB, TPOMEXKY-
TOYHBIX, I[EJIEBBIX U TOOOYHBIX MTPOIYKTOB......

TexHoMOTMYECKHE OCHOBHI IPOSKTUPYEMOTO MIPOU3BOJICTBA. ..............

2.1 OCHOBHBIE CTAIUA U TEXHOJIOTHICCKUEC OTICPAITHH. ...\ vvvvenrennnns

2.2  XapakTepUCTHKA CHIPhS, LEJIEBbIX U MOOOYHBIX MPOIYKTOB, BCIIOMOTATEIbHBIX Ma-
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TEPUAJIOB U DHEPTOHOCUTEIECH . ....evuveenneennennn.

2.3  OnucaHue TEeXHOJIOTUYECKOW CXEMBI TPOU3BOJICTBA. ... ..eveenn. ...
2.4  AHaTUTUYECKHI KOHTPOIDb MPOU3BOJCTBA. . .euvenreneenenennennannnn.
TexXHOJIOrHUeCKUe pacyeThl MPOESKTUPYEMOTO MMPOU3BOACTBA. . .. ...........

3.1  MarepuanbHbII OATAHC YCTAHOBKH . .. .uuneeneteeeneeneanennenennne
3.2 PacueTsl 1 BBIOOpP TEXHOJIOTHYECKOTO O0OPYIOBAHHUS. ... .............
3.3 Pacuer komu4ecTBa TEXHOJIOTHIECKOTO 000PYIOBAHUS. ... ...........
3.4  MogenupoBaHue ¥ ONTHMHU3ALNS TEXHOJIOTHUECKOTO y37a. .. .......
3.5 MexaHHUECKUI pacyeT OCHOBHOTO AIIIAPATA. ... uvuneenennennenennene
3.6 TemaoBOH OATAHC PEAKTOPA. ... .uveneenreneeneenneaneeneenneaeannanns

O6mwem otueta cocranisier 40-50 cTpaHUI MAIIMHOMUCHOTO TeKCTa hopmaTa A4.

3ammTa KypcoBoii pa6oThl

Ha ocHoBaHuu KypcoBO#l pabOTBI COCTABISETCS YCTHBIN JJOKIIA/, PACKPBIBAIOLINI OCHOB-
HBIC LIEJM U 33/1a4H, METOJAUKY Ja00paTOPHBIX MCCIEIO0BAHUHN, PE3YyIbTaThl MPOBEACHHON pabo-
ThI. 3aCIyIIMBAaHKE JOKIAI0B POXOIUT B KabuHere 38 b mHCTHTYTA 32 pabOTO# KPYyIriioro cro-

na.
IIpaBuia oopmiiennst KypcoBoi padoTsl

OdopmirsieTcst OT4ET MO TPeOOBAaHUAM, MPEIBIBIAEMBIM K TEKCTOBBIM JgokymMeHTaMm [ECK]]
['OCT 2.105 - 95]. TekcToBble JOKYMEHTHI BBIIOJIHSIOT ¢ puMeHeHneM DBM (mpudt 14 pas-

Mmepa, Times New Roman, MexxcTpodHBIN HHTEPBAI - OJIMHAPHBIN).

Kpurtepnu oneHku KypcoBoii padoThI:

XapakTepucTuka OTBeTa

basnel

KypcoBasi pabora cocTtaBieHa rpaMOTHO, MOJHOCTbIO PACKPBITHl OCHOBHBIE TEp-
MUHBI, TOHATHS, JOTHYHO HM3JI0)KEH OCHOBHOM MaTepuasl paboThl. JlaH MOJIHBIM,
pa3BepHYTHIA OTBET Ha MOCTaBJIEHHbIE BONPOCHL. OTBET GOpMyIUpyeTcs B TEpMU-
HaxX HayKH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM, JIOTUYEH, T0KA3aTEJIEH, IEMOHCTPH-
PYET aBTOPCKYIO MO3ULIMIO CTYEHTA.

96-100

B xypcoBoii paboTe aH MOJHBIA, HO HEAOCTATOYHO MOCIE0BATENbHBIA OTBET Ha
IIOCTaBJIEHHBIN BOIPOC, HO MPU 3TOM IOKA3aHO YMEHHUE BBIICIUTH CYLIECTBEHHbIE
Y HECYILIECTBEHHBIE TPU3HAKU U IIPUYUHHO-CIIEACTBEHHBIE CBA3U. OTBET JIOTMUEH
U U3JI0KEH B TEpMUHAX HayKH. MoryT ObITh JOMyIIeHbl 1—2 omuOKu B onpexaere-
HUU OCHOBHBIX IOHSTUH, KOTOpPBIE CTYAEHT 3aTPYJHSETCS UCIPABUTh CaMOCTOS-
TEJBHO.

75-96

JlaH HEMOIHBIN OTBET, JIOTUKA U MOCJIEI0BATEIBHOCTh U3JI0KEHHUS UMEIOT CYIIECT-
BEHHbIE HapylieHus. JlomymeHsl rpyOble OMMOKU HpU ONpPENENIeHUN CYIIHOCTH
pacKpbIBa€MBbIX MTOHATHM, TEOPUH, SIBIEHUH, BCIECTBUE HETIOHUMAHUS CTYACHTOM
UX CYHIECTBEHHBIX U HECYLIECTBEHHBIX IIPU3HAKOB U CBs3eH. B oTBETE OTCYTCTBY-
IOT BBIBOJIBI. YMEHHUE PACKPBITh KOHKPETHBIE MPOSBICHHUS O0OOOIIEHHBIX 3HAHUMN
He noka3aHo. PeueBoe opopmieHne TpedyeT NonpaBoK, KOPPEKIIHH.

60-75

JlaH HemoJIHBIA OTBET, MPEACTABIAIOMNN cO00i pa3po3HEHHbIE 3HAHUS IO TeMe
BOINPOCA C CYIIECTBEHHBIMU OIIMOKamMH B omperneneHusx. IlpucyrcTByroT ¢par-
MEHTapHOCTb, HEJIOTUYHOCTh H3JI0KEHHUA. CTYAEHT HE OCO3HAeT CBS3b JAHHOTO
MOHATHUS, TEOPUH, SBICHUSA C JIPYTUMHU OOBEKTaMU TUCHMILIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3ALM U JI0KA3aTeIbHOCTh U3J10KEHMs. Peub HerpamoTHas. Jlo-
MOJIHUTENBHBIE U YTOUHSIOLIUE BOMPOCH! IPENOAABATENS HE MPUBOAIT K KOPPEK-
LIMM OTBETA CTYAEHTA HE TOJILKO HA IOCTABJIEHHBIN BONPOC, HO U Ha JPYTHUE BO-
pOCHl IMCHUILIMHBL. He mosydensl 0TBEThI 0 6a30BBIM BOIPOCAM AUCHUILINHBL.

0-60

48




		2022-05-30T10:52:04+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




