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JIabopaTopHas padora Ne 8. Onpege/ieHHe TEMIIEPATYP MOMYTHEeHHS H 3aCTHIBAHHA
M 3eJIbHOT0 TOIIHBA

1. BBeeHue

[lenp paloTeI - OIpelelIeHHe TeMIlepaTyp IIOMYTHEHHS H 3aCThHIBAHHS JH3EIBLHOIO
TOIUTHBA.

2. Teopus

OJHa M3 CaMBIX BaKHBIX SKCIUIYaTAI[HOHHBIX XapaKTEPHCTHK JU3EIBbHOIO TOIUIHBA - €T0
HH3KOTEMIIEPATYPHBIE  CBOMCTBA,  XaApPaKTEPH3VIOIIHE  ITOABMKHOCTHL  TOIUIMBA  IIPH
OTPHIIATEIIEHOH TeMIlepaType. B JH3eIbHOM TOIUIHBE COJlep/KaTcs pacTBOPeHHEIE ITapa()HOBBIE
YIJIEBOJIOPOMIHL, KOTOPBIE ITpH TIOHIDKEHHI TeMIIEPAT YPBI KPHUCTaINIM3YEOTCSL.
HuskoremriieparypHeie CBOHCTRA OLIEHHBAIOTCS TEMIIEPAT YPaMH ITOMYTHEHHS M 3aCTHIBAHI L.

TeMrepaTypa IIOMYTHEHHS - 3TO TeMIlepaTypa, IIPH KOTOPOil MeHsIeTcs (pa30BEIH COCTaB
TOIUTHBA, TaK KaK Hapsaay ¢ JKHIKOH (pa3oH MosBisgeTcs TBephas IIpm »ToH Temmeparype
TOIUTHBO B YCIIOBHSX HCIBITAHHS HAUHHAET MYTHETH. TemIieparypa IIOMYTHEHHS JOIKHA OBITh
BEBIIIIE TEMIIEPATYPHI 3aCTRIBAHMS Ha 5-10°C.

CVIIIHOCTE _ OIPEJAENIEHNS  TEMIIEPATYPEL  IIOMYTHEHHS 3aKIIOYAETCSI B IIIYOOKOM
OXITaXKAEeHHH He(pTeIpOAYKTa OO IIOTEPH HM ITOJBHKHOCTH H BH3YaIbHOM HaOIIOJEHHH 3a
H3MEHEHHEM €I'0 COCTOSHHS.

Temreparypa 3acTBIBaHHSA - 3TO TeMIIEpaTypa, IIPH KOTOPOH TOIUIMBO ITOTHOCTBIO TEPSET
ITOABIDKHOCTL. lIpH IIOMYTHEHHH JH3EIIPHOE TOIMMBO HE TepsSeT TeKy4decTH. PasMepsl
KPHCTAJUIOB TaKOBEI, YTO OHH ITPOXOST Yepe3 3IeMEHTH (PIUIBTPOB TOHKOH OYHCTKH, 00pa3ys
Ha HHX TOHKVIO ITapapHHOBYIO IUIeHKY. HapyIeHHe ImomayH TOIUIHBA H3-3a €0 ITOMYTHEHHS
BO3MOJKHO IIPH IIYCKe H IIporpeBe ausensd. J[ima oOecliedeHHMsS HOPMAIBHOH 5SKCIUIyaTalfin
IBHTATENS HEOOXOMHMO, YTOOBI TeMIlepaTypa IMOMYTHEHHS IH3EIILHOIO TOIUIMBA ObllIa HIKE
TEMIIEPATYPEl OKPYKAIOINETO BO3AyXa. TemIeparypa 3acThIBAHHS HHKE TEMIIEPATYPHI
rmoMyTHeHHA Ha 5...10°C. [IpH nmoHIKeHHH TeMIlepaTyphl pacTyINHe KpHCTaJUIbl Mapa)HHOBBIX
VIJIEBOJOPOAOB OOpa3syIOT IIPOCTPAHCTBEHHVIO PEIIETKY, BHYTPH SUEEK KOTOPOH HAXOISTCH
KHUIKHE VYITIEBOAOPOJABI TOIUIMBA. [IpH Temmieparype 3acTRIBAaHHS TOIUIMBA KPHCTAIIHYECKAS
CTPYKTYpPa HAaCTOJIbBKO VIIPOYHSETCS, YTO TOIUIMBO TepseT TeKy4eCcTh M IIPHOOpETaET
CTyaHeoOpasHeIH BHA. Jlng oOeclneueHHS HOPMAalIbHOH paldoThl JH3EIBLHOIO JIBHIATEIIS
HeoOXOoAHMO, YTOORI TeMIIeEpaTypa 3acThIBAHMS TOIUIHMBA OblIa Ha 8...12°C HIKe TeMIlepaTyphl
OKPY’KaIOIIEr0 BO3IYXA.

CVIIIHOCTE __ ONMPEAEHEHUS]  TEMIIEPATYPhl  3aCTBIBAHMS  3aKIOYAETCI B ITTYOOKOM
OXITAXKAEHHH He(TEeNpoAYyKTa IO IIOTEPH HM ITOABHKHOCTH H B BH3YalIbHOM HaOIIOJEHHH
H3MEHEHH S TIOI0KEHN I MEHH CKa HCITBITYEMOr O He(DTEITPOIYKTA.

3. OdopyaoBanmne

3.2. ObopynoBanue, He00X0UMOE 1151 IIPOBEICHIA JIA00PAT OPHOH PadOThI

J[71s1 3TOTO OIBITA IIPHMEHSFOT CTEKIISIHHBIE ITPOOHPKH C JBOHHBEIMH CTeHKaMH (pHC. 3.3, a).
OxXITaxaaroT MPOOHPKH ¢ HCIBITYEMBIM TOINIMBOM B TEPMOCTATHPVIOIIEM YCTPOHCTBE - COCVYIIE
EMKOCTBIO HE MEHEE JIBYX JIMTPOB. CTEHKH COCYIa JOIKHBI HMETH TEIUIOBVYIO H30ILAIN0. Cocyy
3aKpBIBAIOT KPBONKOH. OXIaJUTEIbHYID CMECh B COCYIAEe M HCILITYEMBIH ITPOJVKT
IIEPEMENNBAIOT PYYHOH WIH MEXaHHYECKOH MEIIAIIKOM.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



a 3)

Puc. 3.3. IIpuGop ai1a onpeaeneHus TeMIIEPaTyPhl IIOMYTHEHHS JH3EIEHOIO TOIINBA

a — IIpoOHpKa-My(dTa ¢ IMPOoOHPKOI A1 HCIBITYEMOTO TOILIHBA

(1 - Memmanka; 2 - MeTKa, 3 — TepMOMET]P)

0 - oOmui BHA ITpHOOpa

(1 - mamra; 2 - CMOTPOBEIE OKHA, 3 - INENH JIJI1 BEHTHIISIIH

4 - OTBepPCTHE JJISI IIPOOHPOK)

JIng HaOmroOJIeHHS 3a COCTOSHHEM OXJIaXKIacMOro TOIUIHBA IIPHMEHSIOT IIPHOOP C
3epKaJIbHBIM OTpakeHHeM cBeTa (pHc. 3.2, 0).

Jna oxXmakJAeHHS IIPHMEHSIOT: IIpH Temaeparype g0 -20°C — cojlb ITOBAapeHHVIO C
MEJIKOMCTOTYEHHBIM JIBJOM MM CHErOM, TIIpH TemIiieparype HHxe -20°C —  crmuprt
JeHAaTYPHPOBAHHBIN WIH CITHPT-CHIPEIl, TBEPAVIO YITIEKHCIOTY (CYXOH JieHd), KHAKHIL a30T HITH
KHIKHH BO3AYX.

3.3. llopagoxk onpenereHu s

3.3.1. OnpegesieHHe TEMIIEPATYPhI HIOMYTHEHHS

HcrieiTyeMOe TOIIMBO, Harperoe 10 +18...20°C, TIarenpHO IepeMEIIMBAIOT, 3aIMBAIOT B
IBe TIPOOHPKH C JBOMHBIMH CTEHKaMH JO KONIBIeBOoH MeTKH 2 (puc. 3.3, a). Ecmu OokoBEIe
OTPOCTKH ITPOOHPKH He 3allasHbl, TO B €€ HAPYKHVIO YacTh IS MPeXVITPEKICHHS TTOSBIIEHH S
POCEI Ha CcTeHKax HamnuearoT 0,5...1 c¢M cepHOH KHCIIOTHL. IIpoOHpPKY 3aKpBIBAalOT KOPKOBOH
IIpoOKOH, B KOTOPOH VKpeIUIeH TepMoMeTp (3) H 4epe3 KOTOPYIO ITPOXOoAauT Mermajaka (1).
Memranky MOryT OBITh PYYHBIMH HIIH MeXaHHYECKHMH, M3 CTeKia MM MeTaima. [Ipobupka c
HCIBITYEMBIM JTH3EIIBHEIM TOIUIMBOM OXJIAKIAETCS B IMUIHHIAPHYECKOM COCVYIE CO CMECBIO U3
CITHpTa U JUOKCHJA yriepoga. Cocya cHaOKeH TeIUIOBOH H3OIMIHEH, B €r0 KPHIIIKE HAXOISITCS
OTBEPCTHA 11 ITPOOHPKH, TEPMOMETPA H IIOJIaUH TBEPLOTO JHOKCH/IA.

[IoMyTHEHHE IH3EILHOIO TOIUIMBA HAOIMIOAAIOT B IIPHOOPE C 3€pPKAIIBHBIM OTpPakeHHEM
ceera. [Ipnbop BEIITOIMHEH B BHJIE METAIUIMYECKOIO SIIHKA, PA3JACIIEHHOIO IIEPErOPOJAKON Ha JBE
OIMHAKOBBIE YacTH. KaKmas yacTh pasfeleHa 110 BCeH BBICOTE MEPETOPOIKOI Ha JBa HEPABHBIX
OTCeKa. BHH3Y IEperopoAKH HAaXOAHTCS INElb IS IPOXOKIAESHHS OTPaKeHHOro cBera. B
KPBIIIKY SITHKA BMOHTHPOBAHBI AleKTponamisl (1) (puc. 3.2, 0), IIpH 3aKPBITOH KPHIIIKE OHH
pacIrojararorcs B KpalHHX OTceKaX. B KpBIIIKe BBINMOIHEHO OTBepcTHSA (4) g nmpodupok. Ha
IIepeJHEH CTEHKE SIIHNKAa HaXOAATCS JBa OKHa (2) U1 HaOJIFOIeHH S 32 HCIIBITYEMBIM TOITIIHBOM.

BOKOBBIE H 3aJHHE CTEHKH SIIHKA CHA0KeHbI BEHTHJISIIHOHHEIMH HIeIIsIMH (3). CBeT depe3
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B30aNTHIBAlOT B TeueHHe 10...15 MHH cO cBeXKeNmpOKaJIeHHBIM H H3MeIbYeHHBIM CVYIIb(aToM
HATPHS HIIH C XJIOPHCTBIM KaJIbITHEM, JalOT OTCTOSATHCS H (DIIILTPYEOT.

Hcrmone3yroT aBe NMPOOHPKH ¢ ABOHHBIMH CTeHKaMH. OxHa H3 IMpOOHPOK IpeaHa3HaYeHa
JUL HCIBITAHHMS IH3EIIBHOI'O TOIIIMBA B OXIIAXIAMOINEH CMECH. B Hee 3alHBarOT 10 METKH
HCIEITYEMOE TOIIJIMBO, TEMIIEPATYpa KOTOPOro Ao/nkKHa ObITh 18...20°C. Bo BTOpVYIO IPOOHPKY
TAK)Ke HAJIHBAIOT HCIIBITYEMOE TOIUIMBO JO METKH M BCTABIIOT B ITPHOOP C 3epKaATIBHBIM
OTPaKEHHEM B KaUeCTBE ITPO3PAYHOro 3TanoHa. [I[poOHpKH 3aKpeIBAIOT KOPKOBBIMH ITPOOKAMH C
TEPMOMETPOM H MEINAJIKOH. TepMOMETP VYCTaHABIMBAIOT TaK, YTOOBI CITMPTOBEIH IIMApHK
HaXOJHUJICS Ha PacCTOSHUH 15 MM OT JTHA H HA PABHOM PACCTOSIHHH OT CTEHOK ITPOOHPKH.

YPOBEHs OXIAMUTEIILHOH CMECH B coCyae MoikeH OBITh Ha 30 — 40 MM BEIIE YVPOBHA
HCIBITYEMOI'O TOIUIHBA B ITPOOHPKE.

Temreparypa OXJIQAUTEIILHOH CMECH ITOHHKAETCS ITOCTEIIEHHBIM JOOABIEHHEM K HEH
VIJIEKHCIIOTEI ¢ TaKHM pacueToM, YTOOBI TeMIleparypa cMeCH Bce BpeMs Owliia Ha 15°C HIDKe
TEMIIEPATYPEL TOIUINBA.

[Ipn oxmaxXaeHHH TOIUIMBO TEPEMENMMBAIOT MEINAIKOH CO CKOpOCThKO OT 60 mo 200
IBIDKEHHIT B MHHYTY. 3a 5°C 10 IIpeAlionaracMoH TeMIleparyphsl ITOMYTHEHHS TOIUIHBA
ITPOOHPKY BEIHHMAIOT M3 OXIIAKIAIOIEH CMECH, IIPOTHPAIOT €€ CHAPYKH CITHPTOM, ITIOMEII[AIOT B
ITPHOOP € 3epKaJIbHBIM OTPaKEHHEM CBETA M BKIIFOYAIOT JIaMIIBL. Yepe3 CMOTPOBBIE OKHA CIEIAT
332 COCTOSIHHEM TOIUIMBA M CPAaBHHUBAIOT €r0 C IPO3PauyHBIM ATAIOHOM. 3Ta OIepalHsa JOJLKHA
3aHMMaTh He Oomee 12 c. Ilocne Kaxaoro HaOmoAeHHS HEOOXOAHMMO BBIKIIFOYATH JIaMIIbl. 1IpH
XOPOIIEM OCBEINEHHH JTabopaTOPHH ITPOOHPKY € HCIBITYEMBIM TOIUIMBOM IIOMEIAOT B INTATHB
PSIOM C IIPO3PaYHBIM 3TATIOHOM, a ITPHOOP € 3epKalbHBIM OTPa’KEHHEM He HCIIONB3VIOT. EcCH
ITPO3PAYHOCTH HCIIBITYEMOIO JH3EIBFHOIO TOIIIMB 110 CPAaBHEHHIO C 3TAJIOHOM HE H3MEHHIIACh, TO
ITPOOHPKY OITATH ITOMEIAIOT B COCYI C OXTaKAArOINEeH CMECBIO, Janee HaOIFOIEeHUS IIPOBOIST
yepes Kaxapli 1°C 10 Tex mop, rmoka TOIUIMBO He CTaHEeT OTJIMYATHCS OT STallOHAa.

3.3.2. OnpeaesieHHe TEMIIEPATYPHI 3ACThIBAHNA

[IpuGop A onmpeenneHHs TeEMIIEPAT VPl 3aCTRIBAHMS IT0Ka3aH Ha pHC. 3.3, a. McrmITyeMoe
TOIUIMBO 3aJIHBAlOT B IIPOOHPKY H IIOMEIIAIOT B CTEKIISHHYIO ITPOOHPKY-My(QTy. CBEpPXY
ITPOOHPKY-MY(PTY 3aKphIBarOT IMPoOKOoH. IIpHbop momeInarT B cocy/l ¢ OXJIaKJaroIell CMECHIO.
[Ipn mpoBefleHHH OIBITa JHU3EIIbHOE TOIUIHBO IIepeMEIHBAIOT MelnalkoH (1), TemmepaTypy
H3MEPSIOT TEPMOMETPOM (3).

[ IpHMEHSIOT ClIeAVIONE OXIIaKIarOIHE CMECH

_ Juig nmonydyeHHs Temaieparyp or 0 mgo -20°C B cocyl 3acHITarOT ITOIMEPEMEHHO CIIOH
ITIOBAPEHHON COJIM M CIIOH CHEra IIH H3MEeIbYeHHOro A0 3 ¢M Ibja. Ha omHy yacts com OepyT
JIBE YAaCTH CHETa I JIbJA;

UL TIONIYYeHHS Temreparyp Hibke 20°C B cOCyI CO CIIOEM H3OISIIMH IIH TEPMOC
HAJIMBAIOT STHIIOBBIH CIIHPT Ha 1/3 ero BBICOTHI. 3aTeM BHOCSAT B CITHPT MEIKHMH ITOPI[HSMH
JIePERIHHON HIH (papdOpPOBOH JOKKOH TBEPABIH AHOKCH YIIepoaa, HaOmrogasd 3a TeM, YTOOBI
CITHPT He pas3OpeIsruBaics. [IpH HeOOXOAMMOCTH ITOCIE Ta30BBIASIIEHHS JOIMBAIOT B COCVY]
criupt. Ilepex orpeneneHHeEM HCIBITYEMOE IH3EIBHOE TOIUIMBO OOe3BOKHBAIOT, IS 4YETO
B30anTHIBAlOT ero B TeueHHe 10...15 MHH co cBeKelpoKaJleHHBIM H H3MelIbYeHHBIM CYIIb(aToM
HATPHS HIIM C 3€PHHCTHIM XJIOPHCTHIM KaJIBIIHEM. 3aTeM TOIUIHBO OTCTAHBAIOT H (PHIITPYIOT.
OO0e3BOKEHHOE AH3EIIBHOE TOIUIMBO 3aJIMBAOT B IIPOOHPKY, 3aKPBIBAIOT ITPOOKOH, B KOTOPVIO
BCTaBJIeH TepMoMeTp. IllapHk TepMoMeTpa [JOKEH HaXOAUTHCSI HECKOJBFKO BEIIIE JIHA
npoOHpKH. [IpoOHPKY BCTAaBILTIOT B ITPOOHPKY-MY(PTY, B KOTOPYIO IIPeBAPHTEIIFHO 3aIHBAIOT |
MJI CEPHOHM KHCJIOTHI JUIS ITOTJIOIIEHIS BIIarM M3 BO3AyXa H IPEAVIIPEXICHHS ITOSBIEHHS Ha
CTEHKaX IMPOOHPKH-MY(TH KaIleleK BOJBI IPH oXnakKaeHHH. CoOpaHHBIH ITPHOOP OITYCKAIOT B
OXJTAKIAFOIIVIO CMECh H VCTAHABIIMBAIOT B CTPOI'O BEPTHKAILHOM ITOIOKEHHH. 3aTeM, HaullHAS
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TOIUIHBO OCTAeTCS HEIOIBHIKHBIM, ITPOOHPKY YCTAHARIHBAIOT B TOPH30HTAJILHOE ITOIOXKEHHE H
HAOIIOMAIOT 3a ITOBEPXHOCTBIO TOIUIMBA. EciHM B TeueHHe 5 ¢ OyaeT OOHaApyKeHO CMEIIEHHE

TIOBEPXHOCTH TOIUJIHBAa, CHOBAa YCTAaHABIIMBAIOT ITPOOHPKY B IPOOHPKY-MY(PTY H IIPOBEPSIOT
TEKYUYECTH TOIUIMBA ITOCTIE OXJIAXKIeHH elne Ha 3°C.

Puc. 3.4. I[IpuGop ¢ 3epKaIbHBIM OTPaKeHHEM CBETa H TEPMOCTAT
(rmpuGop A1 OXJIaKeHHS TOIIHBA)

Puc. 3.5. BcmoMorareimpHoe 000pyIOBaHHE

Puc. 3.6. KaHHCTPBI ¢ HCITBITYEMBIM TOILIHBOM
3.4. IIpnnozxenne
XapakrepucTHKH Ju3enbHoro Torrmsa (I'OCT 305-82)

Hopma a1 Mmapok
IloxazaTenu T bVa A P3 x
AOKYMEHT NOARNMCAH
SNEKTPOHHOW NoArnvChbIO 2,
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XOIIOTHOHN - -45 -35

TeMrieparypa nmoMyTHeHHS, °C, He BBIIIIE,
IS KIIMMAaTHYECKOH 30HBI

YMEPEHHOH - =23 -

XOIIOHOH - -35 -

4. Ilopsagox BbIIOIHEHHS PadoThI

4.1. Ilopagox nelcTBHH (PEeKOMEHI0BAHHBIN)

1. JlocTaHbTe KaHHCTPY ¢ OOpasloM TOIUIMBa H3 ImKada, IepeMeCTHTe €€ Ha CTOI.
OTKpyTHUTE NPOOKY KAHHCTPEI, IIEPENEHTE YacTh TOIUIMBA B ITPO3PAaYHVIO €MKOCTH. 3aKpOHTE
KAHICTPY, BEPHHUTE €€ Ha MECTO.

2. CHuMHTE ITPOOKH ¢ IIPOOHPOK, HAJIEHTE TOIUIHBO H3 EMKOCTH B JABE ITPOOHPKH J0 METOK
(YpOBEHb OITPEIEIIHTCS aBTOMATHYECKH).

3. OaHy MpoOHPKY 3aKpoHNTe IMPOOKOH ¢ TEPMOMETPOM H MEINAIKOH. OTKPOHTE KPBIIIKY
OTBEPCTH A IO, ITPOOHPKY B TEPMOCTATE, YCTAHOBHUTE MIPOOHPKY B TEPMOCTAT.

4. Bximrounte TepMocTar, Ha Tabllo BEIBOJHUTCS TEKYIIAs TEMIIEpaTypa B TepMocTarte. 11pu
BKIIFOUEHHOM TEPMOCTAaTe M  BCTaBJIEHHOH IPOOHMPKE AaBTOMATHUYECKH  ITOJKITFOUHTCS
MexaHH4YecKkas Memranka (100 o6/mviH).

5. IlpH DOCTIDKEHHH TeMIlepaTyphbl IIOMYTHEHHS XHIAKOCTh OelleeT M CTAHOBHTCS MeHEe
ITPO3PAYHON, TEYET MEIJIEHHEE, YEM B OOBIYHOM COCTOSHHH. [IpH HOCTHKEHHH TeMIIEPATYPBI
3aCTHEIBAHH S )KHIKOCTh COBCEM HE ITPO3pauyHa M HE TEYET.

6. IIpu mpoBepKe HA IIOMYTHEHHE ITPOOHPKY BEIHHMAIOT H3 TepMOCTara M ITOMEINAIOT B
IPHOOP C 3€PKATBHBIM OTPaKEHHEM CBETa, BO BTOPOE OTBEPCTHE ITOMEINAIOT HE 3aMEP3IIVIO
ITPOOHPKY C aHAIIOTHYHBEIM BHJIOM TOIUIHBA H CMOTPST H3MEHEHHA.

7. Ilpu mmpoBepKe Ha 3aMeEp3aHHe IIPOOHPKY BEIHHUMAIOT M3 TE€pMOCTara M KIaayT Ha CTOI.
Ecmi TOrmBO nepeTeKacT, 3HaAYHT, OH HE 3aMEP3TI0;, eCIIH He TIEPETEKAET - 3aMeEP3IIO.

4.1.1. IIpumeuyanue:

—  OXJIaXJeHHe TOIUIHBAa B TepMOCTaTe IPOHCXOIHT CO CKOPOCTBIO 5 I'p/MHH, Harpem
TOIUIMBA B KOMHATE - CO CKOPOCTBIO 5 I'P/MHH,

_ 3aMep3lIee TOIUIMBO HEBO3MOJKHO CIIMTh B KAHHCTPY IS CIIMBA TOIUIMBA, IIO3TOMY €€
TIOMEIAIOT B INTATHB JJIS ITPOOHPOK JIIS OTTaHBaHH ST,

_ apKTHYECKOe TOIUIMBO HE MYTHEET, a Cpa3y 3aMep3act.

TeMriepaTypy IIOMYTHEHHS HCIIBITYEMOI'O JH3EIBHOIO TOIDIHBA (DHKCHPYEOT B TOT MOMEHT,
KOrjla TOIUIMBO CTAHOBHTCS MYVYTHBIM. 3a pPe3ylabTaT MCIBITAHHSA IIPHHAMAIOT CPEJIHEE
apH(MeTHYECKOE 3HAUYEHHE JBYX IAapaJUIeIIbHEIX OITPe]eIeHHIL.

TaOmmia 4.1
Pe3ynbTaThl OMpeieNeHNs
IToxaszarenn | 3HaYeHHE
OTIIBITHEIE JaHHBIE
OrmIT Ne ] OneIT Neo 2 CpenHee
[BHAUYCHHE

1. Temreparypa
rmoMyTHeHHS JIT t mmom.,
°C

2. Temreparypa
3acTeIBaHH A [T t 3act, °C

Hanureie 1mo 'OCT
1. Temepa'rypal
AOKYMEHT MOAMNUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudumrat: —12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Hlebayxoea TaTeaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



['OCT, °C |

3aTeM CTYAEHTOM JEeIaceTCsS BBIBOJ O COOTBETCTBHH TeMIIEPATYPhl ITOMYTHEHIS
HCIPITYEMOI'O JU3EILHOIO TOIUIMBA CTaHIapTraM H BO3MOKHOCTE IPHUMEHEHHS HCIIBITYEMOIO
oOpasiia.

3a TemIleparypy 3acThIBAHHS HCILITYEMOIO JH3EIILHOIO TOIUIMBA  IIPHHUMAIOT
TEMIIEPATYPY, IMPH KOTOPOH TOIIIMBO B T'OPH30HTAIBHO PACIIOIIOKEHHOH ITPOOHPKE OCTaeTCd
HETIOJIBHKHBIM B TEUEHHE J C.

Takke JemaeTca BBIBOJI O COOTBETCTBHHM TEMIIEPATYPBI 3aCTHIBAHHSA HCIIBITYEMOIO
JIH3eIIBHOrO TOIUIMBA CTaHAapTaMH H IIPHTOJHOCTH 00pasiia K IMIPHMEHEHHIO.

S. OTuer

OT4YeT MOMKEH BKIIFOUATh B 04

1. HazpaHme padoTHI.

2. Ilens.

3. IIpuGopsl 1 MaTepHAJIBI (PHCYHOK ).

4. Ilopsmok onpeaeneHHs.

5. PesymnbeTarsl oIpeaciieHNs.

0. BriBog.

6. KoHTpoOJIbHBIE BONPOCHI

1. UeM XapakTepH3YIOTCS HH3KOTEMIIEPATYPHEIE CBOHCTBA J[T7?

2. UTo XapakTepH3VIOT HU3KOTEMIIEPATYPHEIE CBOHCTBA J[17?

3. Kak comepxkaHHe mapa()HHOBBIX VITIEBOZOPOJOB CBS3aHO C TEMIIEPATYPOMH
ITOMYTHEHH 517

4. JlaTh OoIpefielIeHHEe TeMITEPaTyPhl IIOMYTHEHH L.

5. JlaTe ompeniesieHHE TeMIIEPATYPhI 3aCTRIBAHHSL

0. CYIITHOCTPE OIpeAe/IeHH S TEMITEPATYPBI ITOMYTHEHHS.

7. CYIITHOCTh OIPeAEe/IEHH S TEMITEPAT YPHI 3aCTHIBAHI .

8. HazoBure mnpnOOpEl, HEOOXOMMMEIE IJISI OIPEAEIECHHS TEMIIEPATYP IIOMYTHEHHS H
3aCTBEIBAHH 5L

9. Ormmuumre IpHOOPEI, HeOOXOMMMEIE IS OIPEAEIIEHHS TEMIIEPATyYP IIOMYTHEHHS H
3aCTHIBAHH 5L

10. Jlng xakux IieJIeH TIPH OINpPEAEIeHHH TEMIIEPATyP IIOMYTHEHHS M 3aCTHIBAHHSI
HCIIONB3VeTCA ABe IpoOHpku ¢ 17
1 1. Kakue BelecTra MpHMEHSIOT IS OXJIaKaeHus J[' 17
12. Ilepeuncnure Bugel [T, mpuMmeHseMeie B POCCHH.
13. KakoBa TemriepaTypa IIOMYTHEHHS H 3aCTHIBAHH S JIETHET O H 3UMHeT0 J[T?
14. Kak onpeaenurs TEKYYECTh JH3EIBHOIO TOIUIMBA?
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JIaboparopHasi padora Ne 9. OnpeesieHHe TeMIepaTyphbl BCOLINIKH B 3aKPbITOM THIJIE

1. BBeienne

[{ens nmaGopatopHOH padoTHl - H3YUEHHE IIPHHIHUIIA OITPEIEIIEHHS TeMIIEPATYPhI BCITBIIIIKH
TOIUIHBA.

2. Teopus

OmpeneleHHe  TEMIIEpPATyYpPhl  BCIBOIKH  HCITONB3YIOT  JUIS  OILIEHKM  KayecTBa
He(TEMPOAYKTOB H IS KIacCH(pHKAI[HH ITPOH3BOACTBA, IMTOMEIIEHHI H YCTaHOBOK IO CTEIlEHH
ITOKAPHOH OITACHOCTH.

Temmeparypa BCIBIIIKH - 3TO MHHHMAJIbHAS TeMIlepaTypa, IPH KOTOPOH Iapsl TOIUINBA,
HarpeBacMbIe B 3aKPHITOM THIJIE, OOpPa3yiOT € OKPYKAIOIMM BO3JAYXOM TOPIOYYIO CMECH,
BCIIBIXUBAIOIIYIO ITPH IIOMHECEHMH K HEH IUIaMeHH. TemrepaTypa BCIIBIIIKH XapaKTEpPH3YET
OTHEOITACHOCTh He(TEeIMPOAYKTa IIPH €ero TPaHCIOPTHPOBAHHH, XPaHeHHH M 3allpaBKe.
TemrepaTypa BCIIBOIKH B 3aKPHITOM THIJIE AOMKHA OBITH IS AH3EIIBHOIO TOIUIMBA JIETHETO HE
HIKe 40°C, 3HMHETO - He HIKe 35°C H apKTHYeCcKOoro - He HiKe 30°C. YUeM BErIIIE TeMIIepaTypa
BCITBIIIKH, TEM MEHBIIIE ITOKAPHAS OIIACHOCTh TOIUIHBA.

CVIITHOCTE METOJIa 3aKIIFOYAcTCSI B OIPEHEIICHMH CaMOH HI3KOH TeMIIepaTyphl TOIUIHBA,
IIPH KOTOPOH B VCIIOBHSX MCILITAHMS HajJ €ro IOBEPXHOCTHIO 00pa3yeTcs CMeCh ITApoOB C
BO3IYXOM, KOTOpasl BCIILIXHBAET TIPH IMOJHECEHHH IUIaMeHH, HO He CITOCOOHA K JallbHEHIIEMY
I OPEHHIO.

Ecm ucneITyeMbli He(TenmpoAyKT cojepkHT Oomnee 0,05% BOJBIL, ero o0e3BOKHBAIOT.
Turens mnpudopa NIPOMBIBAIOT OeH3HHOM b-70 M TINATEIRHO BBICYIIHBAIOT. VICIIBITYEMBIH
He(pTENMPOAYKT H THrellb JOIDKHEI HMeTh TeMIlepaTypy He MeHee 4YeM Ha 20°C HHXKe
ITPEATIOIAracMOH TEMIIEPATYPHI BCITBIIIKH.

HedTenmpoaykr HalIMBalOT B THIEIbh JO MeTKH, 3aKPBIBAalOT KPBIIKOH, BCTABJISIOT
TEPMOMETP H IIOMEINAIOT THIEIbh B HarpeBaTellbHYIO OaHro. IIpH aHamm3e HeTEIPOIYKTOB C
TEMIIEPATYPOH BCIBIIKH g0 J0° C HarpeBarenbHasd OaHA JIOIMKHA OBITH ITPeABapHTEIIBHO
OXIIaKJeHa 0 KOMHAaTHOH TemIiepaTypsl (20+5°C).

[IpuGop moMeIarT B TAKOM MeCTe, e HET 3aMETHOIO JABIZKEHHS BO3AyXa H IJIE€ CBET
HACTOIBKO 3aT€MHEH, YTO BCIBIIIIKA XOPOIIO BHAHA. J[IIS JVUINEH 3all[UTHl OT JIBHIKEHHSI
BO3MyXa H BIHMSHHI CBeTa IPHOOP OKPYKAIOT IMHTOM H3 JIHCTOBOH KpPOBEILHOH CTallH,
OKpAaIllcHHBIM C BHYTPEHHEH CTOPOHBI YepHOH KpackKoH. Ilepex orpeaeneHHeM 3aIllCHIBAIOT
OapOMeTPHYECKOE JaBIIEHHE.

3. ObopyaoBaHne 1 HHCTPYMEHT bI

3.2. YcraHoBKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 3.3. Armapar IS OITpedeIeHH TEMIIEPATYPEI BCIIBIIIKH
1 - TepMoMeTp; 2 - 3aCIIOHKA;, 3 - KPBIIIKaA - IIeEpexX0oHasI My(pTa TepMoMeTpa; 4 - Mellajka;

5 - THTENB; 6 - ITH(T KPBIMIKH; 7 - MPYKHHHBIH MeXaHH3M

Armnapar i omnpelelleHHs TeMIIepaTyphl BCIIBIIMIKH He(TEITPOAYKTOB B 3aKPBHITOM THITIE
ITOKa3aH Ha pHcC. 3.3. Turemp 5, KPHIIKa 3, 3aCJIOHKH 2 M MEIaakH 4 anrmapara H3rOTOBJIEHEL H3
nmaTyHH. Ha KpBIIIIKe pacIioioKeH TIPYKHHHBIH MEXaHH3M 7/ IIEPEMEINEHHS 3aCIIOHKH H
TepMOMeTp 4. B KOMIUIEKT armapara BXOIST BO3AVINHASA OaHg Turens H3 rHesga OaHH
BEIHHMAIOT C ITOMOIIBIO yXBara. Ha BHYTpeHHeH CTOPOHE THIJIS BBEOIOIHEH KPYIOBOH VCTVIL,
YKa3bIBAIOIIHH YPOBEHL HCIBITYEMOI'O AH3EJIbHOIO TOIUIMBA. T pH OTBEPCTHS TpallelleHgaIbHOH
(pOpMBI B KPHIIIKE 3aKPBIBAIOT 3aCIOHKOH 2. IIpH BpallleHHH 3aCIIOHKH PYKOSTKOH OTBEPCTHE
OTKPBIBAETCI, K HEMY IIOQHOCHICS IIyUYHMHA. B TIlepBOHaYaIbHOe IIONOXKEHHE 3aCIIOHKa
BO3BpAIlAaeTCsd IOJ JEHCTBHEM IPHHYAHTEIIFPHOIO MEXAHH3Ma, PACIIOIOXKEHHOIO B PYKOSTKE
IIEPEMENEHHS 3aCIOHKH. J[H3elIbHOE TOIUIHBO IIEPEMEIIHNBAETCSA MEINMAIKOH C JIOIACTSMH,
ITPHBOAHMOH BO BpallleHHEe MeXaHHYECKHM IIPHBOJAOM OT PYKH HCIIBITATENIS, YaCTOTa BPaIleHH
Merramii 90..120 vy Arrrmapar cHaOKeH PervyIIsTOpoM CKOPOCTH HarpeBaHHL.

ONeKTpHYECKOe ITHTAaHHE allapara IMIPOHCXOANUT OT CETH IIEPEMEHHOI0 TOKA HaIPsDKEHHEM
220 B, yactoron 50 I'i; MOIIIHOCTE, IToTpednsgeMas ararapaToM, He 6omnee 1000 Br.

JI11 KOHTPOIIS BCIIBIIIKH JH3EIEHOIO TOIUIHBA HCITONB3YIOT CTEKISHHBIA TEPMOMETP THIIA
TH-1 Nel co mxarnorn or 0°C go +170 °C.

3.3. Ilpnno:xenne 1

XapakrepHcTHKH agu3enbHoro Tormaa ('OCT 305-82)

Ceptudmkar:
Bnapeneu:

Hopma a1 Mmapok
IIokazarenu = .
JI 3 A
[leTaHOBOE YICIIO, HE MEHEE 45 45 45
OpaKIHOHHBIH COCTAB!
50% reperoHseTcs IpH TeMIIEPaTVype,
’C, He BBILIIE 280 280 255
90% TeperoHAeTCs IIPH TEMIIEPATYPE
(KOHEIL Ieper OHKH) ’C, He BBIIIE 360 340 330
KumemaTHueckas BI3kocTh mou 20°C. mMm~/c 3.0-6.0 1.8-5.0 1.5-4.0
OOKYMEHT NOANMCAH
ANEKTPOHHOW NMOANUCHIO
12000002A633E3D 113AD425FB50002000002A6
Lebayxosa TatbAHa AnekcaHapoBHa -10 -35 -
NeiicTeutenex: c 20.08.2021 no 20.08.2022 _ -4 =53




TeMrieparypa IOMYTHEHHS, UC, He BbIIIIe,
JULI KIIMMATHYECKOH 30HHI
YMEPEHHOH -3 -25 -
XOJIOJTHOH - -35 -
TeMriepaTypa BCIIBIIKH B 3aKPRITOM THITIE, °C,
HE HIKE:
JULI TETIIIOBO3HBIX, CYAOBBIX JH3EIEH
H I'a30BBIX TYPOHH 62 40 35
IS JH3ETIEH OOIEro HasHAaUEHH S 40 35 30
Maccoras nois ceprl, %, He Oolee,
B TOIUIHBE:
BHJIA | 0,20 0,20 0,20
BHIa I 0,50 0,50 0,40
MaccoBas J0JIs1 MEpPKAIITaHOBOH CepEl, %o,
He Ooree 0,01 0,01 0,01
Copepxkanne (axtHyeckux cmon, mr/100 cm 40 20 20
TOIUIHBA, He Dollee
KucmorHoers, MrKOH/100 cM” ToImTHBA,
He 0ojee 5 5 5
IImorHOCTE 1pH 20°C, KI‘IMB:, He Oollee 860 840 830

[IprmMevanme. /I TOIDIMB Mapok JI, 3, A: comepKaHie CEpOBOIOPOIAA, BOAOPACTBOPHMBIX
KHCIIOT H INEIOYel, MEXAaHHYECKHX IPHUMECEH H BOABI OTCYTCTBHE, HCIBITAHHE HAa MEIHOH
IUIACTHHKE - BBIACPKIBAKOT.

4. ITOPAJOK BBIIIOJIHEHHA PABOTHBI

4.1. IloarortoBka K HccJIe10BAaHHAM

1. OrkpoiiTe mKap H BO3BMHTE OAHY H3 KaHHCTP C TOIUIMBOM. TOIUIMBO I JH3EIIeH
00Imero HazHaYeHH (TIPHIIOKEHHE 1).

Puc. 4.1. KaHHCTPBI ¢ pa3smMYHBIMH BHIaMH TOIUIHBA
2. HacTtp BEIOpaHHOTr O TOIUINBA 3aJIENTE B THIEIb.

AOKYMEHT MOAMMUCAH
ANEKTPOHHOW MOAMWCHIO
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Puc. 4.2. Turems

Puc. 4.3. Bzarue obpasifa ToImsa
3. IlomecTHTe KaHHCTPY C TOIUIMBOM OOpaTHO B IIKad.
4. BcTaBhTe THTEND B allliapaT A1 OIpeIelIeHH S TeEMIIEPATYPhI BCIIBIIIKH

..EIGKYMEHT NoannCAH

SNEKTPOHHOW NOAMUCKHIO
Ceptudukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: WWebayxoea TaTeAHa AnekcaHOapoBHAa

epaTyphl BCIIBIIIKH
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5. 3aKpOHTE THIENh KPBIIIKOH.

& IOn

Puc. 4.5. KphIIlKa THITIS

I - Memanka; 2 - KOpIyc, 3 - 3acjIOHKa, 4 - ra3oBas rOpeika,

5 - OTBEPCTHE IJIS ITOABOJAA Ir'asa;, 0 - OTBEPCTHE JJIS TEPMOMETPA,
7 - IPYKHHHBIH MEXaHH3M

0. [logxmrounTe ra3oBRIM IIUIAHT K OTBEPCTHIO Ha KPBIIIIKE THIJIS.
7. YKpEeImTe Ha KPBIIIKE CTEKIISIHHBIH TEPMOMETP.

o

Prc. 4.6. Crexstaabni TepMoMeTp (TH-1 Nel)

OOKYMEHT NMOANnmCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudumkar:  12000002A633E3D113AD425FBS0002000002A6
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Puc. 4.7. Armiapat Ijis orpeaelIeHHI TeMIIePaTyphl BCIIBIIIKH B COOpaHHOM COCTOSHHH

8. IlepeBeaure TymOnep B nonoxeHue "BKIJI", perymgarop momgaym rasa - B IIOIOKEHHE
"OTKPLEIT", Tym0Omep 3amanpHUKa - Ha MaKCHMYM. MoJKeTe IIPHCTYITaTh K HCCIEMOBAHIAM.

4.2. UHccaiepoBanue He(PTENPOAYKTOB

1. HedrermpoaykT B coGpaHHOM IIPHOOpE HarpeBalOT CIEAVIOIHM 0Opa3oM: IIPH aHaJIH3e
He(TEeNPOAYKTOB ¢ TeMIlepaTypoH BCHBIMIKH A0 S0°C TemMIlepaTypy ITOBBIIIAIOT PETYIITOPOM
Harpepa co CKOpocTeio 1°C B 1 MHH IIpH HEINPEPLIBHOM IEPEMEIMBAHNN C Hayajla M JI0 KOHI[A
onpeneneHnusd. [Ipn aHamm3e HeTENPOAYKTIOB ¢ TeMIlepaTypoH BCIBINIKH oT 50°C mo 150°C
HaYyalbHEIM HarpeB BeAyT CO CKOpPOCThI0 5-8°C, a TIpH aHalaH3e HeTENpPOAYKTOB C
TEMIIEPaTYPOH BCIBIIIKH BRIIE 150°C - co ckopocthro 10-12°C B 1 MIMH IIpH IEPHOIHYECKOM
TIepeMEIHMBAHHH.

Korma HedTenmpoaykT HarpeBaeTcs A0 TeMIlepaTyphl Ha 20°C HIKe IIpeirioaraeMoOH
TEMIIEPATYPHI BCIIBIIIKH, HAIPEB BEAVT TAK, YTOOKI TeMIIeEpaTypa ITOBhIIanack Ha 1°C B 1 MIH.

IIpn temmeparype Ha 10°C HIDKe OXHIAcMOH TEMIIEPATYPhl BCIBIIIKH HAaYHHAIOT
IIPOBOANTH HCIILITaHHE Ha BCITBIIKY Yepe3 1°C 11 HepTenpoayKTOB C TEMIIEPATYPOH BCITHIIIKH
10 50°C u yepes 2°C - q1g He(pTENPOAYKTOB ¢ TeMIlepaTypoH BCIbIIKH BbaIe S0°C. IIpu s3ToM
He(pTENPOAYKT HEIPePhIBHO IIePeMEIHBAOT BpallleHHeM MeIDalkH (B 3TOH J1abopaTOpHOMH
paldore JaHHOE JeHCTBHE IPOHCXOANUT aBTOMATHUYECKH 4yepe3 THOKVIO Iepejadyy OT alllapara).
TonbKO B MOMEHT HCIIBITAHHMS Ha BCIBIIKY IIEPEMEIMBAHNE IIpeKparnarT. lloBoporoMm
IPYKHHHOT'O phlyara OTKPBIBAIOT OKHO KPBIIIKH THITIL, H TIOAHOCST 3aKKEHHVIO JIVUHHY K
OTBEPCTHIO (B 3TOH Ja0OpaTOpHOH padoTe JaHHOE JeHCTBHE ITPOHCXOIHT aBTOMATHYECKH OT
IIOCTOSIHHO TOpPAINEH Ta30BOH T'OPENKH, OKHO KPBIIIKH THITIS OTKPBIBACTCS IIOJIb30BATEIIEM C
ITOMOIIBIO ITPYKHHHOIO MeXaHn3Ma). OKHO KPBIIKH OTKPBIBAIOT Ha 1 ceK. ECIH BCIIBIIIIKA HE
ITPOM30IIlIA, TO IIPOAVYKT BHOBB IIEPEMEIIMBAIOT, TIOBTOPSS OIlepaliio yepes 1-2°C.

3a TeMIIEPATYPY BCIBIIIKH MPHHUMAIOT TEMIIEPATYPY, ITOKA3BIBAEMYIO TEPMOMETPOM IIPH
ITOSIBIIEHHH TIEPBOI0 CHHET O IIJTAaMEHH HaJl IIOBEPXHOCThIO He(PTEeIIPOAYKTa. PacXoXaeHHe MeXITY
IapavIe]IbHBIMU  OIPEJIEIIEHHSIMH TeMIIEPATYPEl BCIBIIIKH B 3aKPBITOM THIJIE HE JIOJJKHBI
IIPEBBIIIATE CIEAVIOINX BEIIHYHH: IIPH TEMIIEPATYPe BCIBIIKH A0 S0°£]°C; rpH TeMIeparype
BCIIBIIIKH BEIIE S0°C+2°C.

2. Temmeparypa HarpeBaHHs OTPAXKAETCS B BEPXHEM VIIIY MOHHTOpa. T eMiiepaTypHBIH
MOMEHT BCITBIIIKH 3a(pHKCHPYHTe B TaOmHIle 5.1.

3. Bmixmrouwmrte mnpubop TtymOnepom B mnonoxeHHe «BBIKJI», perymgarop HarpeBa
IIepeBeHTE B HYJIEBOE ITOJIOKEHHE (B JaHHOH JIaODOpaTOPHOH padoTe IojJayva raza M 3allaJIbHHK
OTKITFOYATCS aBTOMATHYE CKH).

4. Paz6epute npudop B 00paTHOH ITOCIIELOBATEIIBHOCTH.

5. OTKpOHTE KPHIIIKY KaHHCTPHI 719 OTpadoTaHHOro TOIUIHBA. CIEHTE TOIUIHBO, 3aKPOHTE

KPBIIIKY.
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Puc. 4.8. KanmcTpa a1 orpaboTaHHOIO TOIIIMBA

6. Ilpucryimalite K CIEOVIOIIHMM HCCIEAOBAHHSM B TOH JKE& IIOCIIEAOBATEIIBHOCTH,
YKa3aHHOH B roapaszuene 4.1.

4.3. OopadoTKa pe3yJbLTATOB

[Ipn marneHmm BeInie HiH Hike 101,325 xIla (760 M pr. ©T.) BRBOAAT IIONPaBKY Ha
CTaHJapTHOE JlaBlIeHHe. Ee ompeaenstoT mo popMyTe:

4.1)
TUIH

rJie 51 — (paKkTHYeCKOe GapOMeTpPHYECKOe JaBIIEHHE, COOTBETCTBEHHO Klla H MM
PT. CT.

MOKHO TaKKe BOCIIONIB30BAaThCS ITOIPABKaMH, TIPHBEIeHHEIMH B Ta011.4.1.

TeMreparypy BCIBIIKH C IIONPABKOH BBIYHCIIIFOT —alreOpanyecKHM  CIIOKEHHEM
HAaHJICHHOH TeMIIepaTyphl H IIOMPABKH. 3a PE3VIbTaT HMCIBITAHHH IIPHHHMAIOT CpPEeaHEe
apH(MeTHYECKOE JIBYX ITOCIIEeJOBATEIBHEIX OITpeJelIeHHH.

4.2)

TJe — TeMIieparypa BOCITITIAMEHEHH S HCITBIT YEMOTO T,

— IIOITpaBKa Ha OapOMeTPHYECKOE TaBIIEHHE.
[I0 OKOHYAaHHH BBEIYHCIEHHH JEIaeTCs BBEIBOJ O IPHIOJHOCTH K ITPHMEHEHHIO JAaHHOIO
o0pas1ia TOIIHBa H O XapakTepe palbOoThI ABUIATeNIS Ha 3TOM TOIUIHBE.
Tabmmiia 4.1
[Iormparka Ha OapOMETPHUECKOE JaBIIeHIE

Jasnenue, klla JlaBIIeHHEe, MM PT. CT. TemrieparypHas IIOIIpaBKa,
°C
84.8...88.4 0636...6063 +4
~" " DOKYMEHT NOAMNUCAH +3
3NEKTPOHHOWM MNOANUCHIO +2
CepTudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; Lebayxora TaTeAaHa AnekcaHapoBHa +1
-1
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S. OTuer
OTYeT IONKEeH BKIIFOYATh B CEOSL:

1. Hazpanme nmabopaTopHOH padoTHI.
2. I{enp mabopaTopHOH padoTHI (CTYAEHT TOIKEH C(POPMYITHPOBAThE CAMOCTOSTEIIFHO).
3. [TpnOopsl H MaTepHalbl (PHCYHOK, Ha3BaHHE H OITHCAHIIE).
4. ITopsmoK BEITIOMMHEHH S PaOOTHI.
TabOmmia 5.1
PesylbTaThl HCTILITAHHS

No
lOITBITA

Temriepary

Pa
B CITBITITKIT

[lommpaska
Ha
[0apoMeTpHYECKOE
TTaBIICHIIE

Temrieparypa
BCIBIIIKH C ITOIIPAaBKOM Ha
l0apoMeTPHYECKOE
ITaBIICHIIE

Temriepary
pa BCIIBIIIKH
1o ['OCT

6. KoHTpOJIbHBIE BONIPOCHI
1. HasHaueHNe oIpegeaeHHS TeMIIEPATYPhI BCIIBIIIIKH.

2. UTto Takoe TeMIiepaTypa BCIIBIIIKH TOIUIHBA?

3. Uro XapakTepH3yeT TeMIIepaTypa BCIILIIIKH He(pTEIPOIYKTa?
4. Kakasg TemIlepaTypa BCIIBIIIIKH B 3aKpPBITOM THIJIE XapakKTepHa IS JH3EIbHOIO

TOIDIHERA"?

5. B yeM 3aKimroyaeTcs CYIIHOCTE MCTOAad OITPEACIICHMA TCMIICPAT YVPhI BCITBITIKI TOIUIHBA?

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
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JIabopaTopHas padora Ne 10. OnpegesieHHe TeMIepaTyphbl BCIbIIIKH H BOCILIAMeHEeHHS B
OTKPbITOM THIJIE

1. m BBeenne

[lens — orpeieieHHe OTHEOITACHOCTH MOTOPHBIX MACE]I

3a1auH:

OIIPEAEINTh TEMIIEPATYPY BCIIBIIIKH H BOCIDIAMEHEHH I B OTKPBITOM THITIE,
_ OIPpeAeIHTh IIPHMEPHOE coZepkaHHe OeH3HHA B Maciie B %.

2. Teopus
[Ipn HarpeBaHHH MOTOpPHBIE Macia HcrapsroTcs. [lapel Macna, CMEIMBASCh C BO3LYXOM,

00pa3yroT B3PEIBYAT VIO CMEC.

Temmeparypa BCIIBIIIKH - 3TO MHHHMAlbHas TeMIIepaTypa, IIPH KOTOPOH Iaphkl Maclia,
HarpeToro B cHelHalbHOM TIipHOope (pmc. 3.3), o00pa3ylOT C BO3AYXOM CMECh,
BOCIUIAMEH SIOIYIOCS OT ITIOCTOPOHHET' O HCTOYHHKA OTHSL.

TemrepaTrypa BOCIUIAMEHEHHS - 3TO TaKas TeMIIepaTypa HarpeToro Macia, IIpH KOTOPOH
OHO 3aropaeTcs CaMOIIPOH3BOJILHO.

TemmepaTypel  BCIBIIIKH M BOCIUIAMEHEHHMS  XapaKTepPH3YIOT  OrHEOITACHOCTh
He(dTenmpoaykra. Ilo TemmepaType BCHBIIKH MOXKHO CYIHTh O XapaKTepe VIIIeBOJOPOJIOB,
BXOMSIIHMX B COCTaB Macla, a TakkKe O HAJIHYHH ITPHUMECH TOIUIMBA B HeM. B IIPHCYTCTBHH
TOIUIMBA 3HAYHTEIBHO CHIKAETCA TEMIIEPATypa BCIIBIIKH MAacell: IIpH ITOoMagaHHH B Maciio 1%
OeH3HHA BCIMBIIKA cHIDKaeTcd ¢ 200 go 170°C, a Hammume B Maciie 0% OeH3HMHA - CHIDKAeT ee
IIOYTH B J[Ba pa3a. BCIEACTBHE 3TOr0 YBEIIMYHBAETCS PACXO CMa30YHOI0 Maca.

Ha TemriepaTypy BCIBIIIKH OKa3bIBAIOT BIIHSHHE IaBIICHHE H BIAaXKHOCTh Bozayxa. C
IIOBBIIIIEHHEM aTMOC(EPHOro JaBJIeHHS TeMIIEpaTypa BCITBIIIKH HECKOIBKO YBEIIHYHBAETCS, a C
BO3pacTaHHEM BIIaXHOCTH BO3AyXa - CHIDKaerca CMech IIapOB Macila ¢  BO3AYXOM
BOCIUIAMEHSETCS IIPH OITPEIEIIEHHOH MHHHMAIBHOH KOHIIEHTPALMH ITapOB B BO3AYXE, KOTOpas
COOTBETCTBVET HIDKHEMY IIPEAEITY B3PEIBAEMOCTH.

3. Ob6opyaoBanne

3.2. ObopynoBanue, He00Xo0UMOE 1151 IIPOBeEACHHA JIA00PATOPHOH PadoThI

AOKYMEHT NoanmncAH
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Puc. 3.3. OnpeeneHne TeMIIEpaTVyPhI BCIBIIIKH B OTKPBITOM THIJIE

1 — TepMOMeTp; 2 — BHYTPEHHHH THI€lIb, 3 — HAPYKHBIH THIEIb,

4 — BlIeKTpHYeCcKas IIJIHTKA.

4. Ilopanok BbIIOTHEHH S PA0OTHI

4.1. CraproBoe 1oJ10:KeHHE:

B 3akppITOM MIKa(py HaXomATCsSI ceMb KaHHCTP ¢ pa3IHIHBIMH MaciiaMH (pHc. 4.1). Kax o
KAHHICTPE COOTBETCTBYET CBOS TaOIMYKa ¢ 0003HAUEHHEM MapKH Macla.

' M M0, M-8, M-101,, M-14T,, M-8I,Y M-10,Y ‘

Puc. 4.1. KaHHCTPBI ¢ MaciIaMi

Ha cTomne HaxomuTCA SIIHK C ITeckoM (1) B ToKKa J7I 3achOTaHH S Iecka B THIelb (2) (pHC.
4.2). Taxkxe Ha cTOJIe HAXONITCS JBa ITYCTBHIX THIJIA. OONBINMI (BHEINHHH) JId Ilecka (3) H
MEeHBIINH (BHYTPeHHHI) 19 Macna (5), BopoHKa (4) H KaHHCTpa JII oTpaOOTaHHOIO TOIUIHBA

(6).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Puc. 4.2. JIonomHUTEIRHOE 000pYIOBAHHE

B BrITSDKHOM mKady (pHce. 4.3) Haxomdrcs: IDIMTKa SlIeKTpHYeckas (2), TepMOMETP,
rpaxyHpoBaHHbIH oT 0 mo 400C° (5); mabnmoH Ig H3MepeHHS YPOBHA Macia (4); INTaTHB IS
yAEpKaHHSI TePMOMETPa B IIOABEINEHHOM COCTOSHHH (3); CITHYKH IS IO KHra Macia (1).

Prc. 4.3. O6opyaoBaHHe BEITSDKHOTO Ikada

4.2. Illopagoxk npoBeaeHHusA:

1. IIpH mmoMoIM IOXKKH IIEPECHIITLTE IIECOK B OONBINMH THTelnb. 110 MEHBIIMM THIJIEM
IOJKeH OBITh CIIOM TIecKa TOJIMMHOH 5-8 MM (00BeM IIepeCBHIITAHHOIO IIecKa — 8 JIOKEK).
[lomoxuTe T0XKKY Ha MECTO.

2. Bo3pMHTE KaHHCTPY U3 IKada. OTKPYTHTE KPBIMIKY KAHHCTPBHL.

3. Hamenre Macino B MeHbIIMH THTelnb. HammBalTe MeIIeHHO, B JTHOOOH MOMEHT HAalIMB
MOKHO OCTAHOBHTH, IIOCTABhTE KAaHHCTPY Ha CTOJ. 3aKPYTHTE KPBIIIKY KAHHCTPEL, YOEPHTE €€ B
1IKad.

4. 3aTeM MOXKETe IPHMEHHTL ITA0JIOH YPOBHS K MEHBIIEMY THIJIFO. Y POBEHH Maclla CO
BCITBIIIKOH 10 210°C momkeH OBITh Ha 12 MM HIDKe BEPXHETO YPOBHS (MaJIeHBKHI TPEYT OIbHHK
Ha ImalnoHe), co BcmbImKOH cBhmme 210°C Ha 18 MM HHKe BepXHero YpoOBHA (OOIBIIOH
TPEYTOIILHHK Ha IMalJIOHE).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Puc. 4.1. MU3mMmepeHHe ypoBHS Macia IadIoHOM

5. YcTaHOBHUTE THTENH C IIECKOM Ha IUIHTKY, Ha HETO PACIIONOKUTE THIEIIb C MacJIOM.

0. 3aKpermre TEPMOMET]D Ha IITATHBE.

7. BKIIrOUHMTE IUIHTKY, AJIS YETO ITOBEPHHUTE PYKOSTKY B ITOnoXKeHHe 1 nimH 2. IlomoxeHne 1
COOTBETCTBYET HAaI'PERY CO CKOPOCTHIO 4°C/MHH, IMonokeHHe 2 - ¢cO CKOpPOCcThIo 10°C/MuH.

8. HapyXHBII THIeIb HpHOOpa HArpeBarOT TakK, YTOOBI HCIBITYEMBIH He(PTEIIpOIYKT
Harpepaics co ckopocTthio 10°C B MHHYTY, a 3a 40°C 10 OXHIaeMOH TeMIIepaTVyPHEl BCITBIIKH -
CO CKOPOCTEIO 4°C B MHHYTY.

3a 10°C pmo oxmaaecMOH TeMIIEpaTyYphl BCIBIIKH 4Yepe3 Kaxaele 2°C  ImogbeMa
TeMIIepaTypPhl MeJJIEHHO ITPOBOJSAT IJIaMEHEM 3aKHIaTEIIEHOIO IIPHCITOCOOIEHH S (CITHYKAaMH ) 110
Kparo THIJIS Ha PacCTOSHUH 12 MM OT YPOBHS KHAKOCTH. JIITHHA ITIaMEHH JOMIKHA OBITh 3-4 MM,
a JUINTEIBHOCTh KaXJIOrO HCIBITaHHSA He Oornee 2-3 ceK. MOMEHTOM BCIIBIIIKH CUYHTAETCS
ITOSIBIIEHHE INIaMeHH HaJ BCeH ITOBEPXHOCTHIO He(TenmpoAyKTa. B cioydae ITOSBIEHHS HESCHOMH
BCIIBIIIKH OHA JOJIKHA OBITH ITOATBEPKAEHA ITOCIIEAVIOIIEH BCIILIIIKON yepes 2°C.

EcCI 1ocie yCTaHOBJIEHHS TEMIIEPATYPEI BCIIBIIIKH TPeOYEeTCS YCTAHOBHTH TEMIIEPATYPY
BOCIDIaMEHEHH S HCITBITYEMOr 0 He(pTeImpoayKTa, TO MPOAOIKalOT HarpeBaTh HapPYKHBIIH THIEIb
TaK, 4YTOOBI TeMIlepaTypa He(TelmpoAyKTa IIOBBIIIATACE CO CKOPOCThI0 4°C B MHHYTY.
[IOBTOPSIIOT HCIBITaHME IUIAMEHEM 3a)KHTaTelIBHOIO IIPHCIIOCOONIEHHS uepe3 Kaxiaple 2°C
IoJlbeMa TEMIIEPATYPhI HE(PTEITPOAYKTA.

3a TeMIeparypy — BOCIUIAMEHEHHS  IIPHHHMAIOT  TEMIIEPATYPY,  ITOKa3BEIBAEMYIO
TEPMOMETPOM B TOT MOMEHT, KOrjla HCIBITYeMBIH He(TEIMPOAYKT IIPH ITOJHECEHHH K HeMY
TIIaMEHH 3aKHTaTEIbHOr0 IIPHUCITOCOOIIEHIS 3ar OpaeTCs H IMPOIOJIKAeT TOPETh HE MEHEE S CEK.

Ecmm Temrieparypa Maclla paBHa MM OOIBIINE TeMIIEPATYPHl BCIBIIIKH, TO MAcCio
BCIIEIXMBAET HAa 5 CEKYHJ M ITIOTOM TYXHET. ECIIH TemMIiepaTypa Macila MEHBIIE, BCIIBIIIKH HE
IIPOHCXOANT (depes 2 CEKYHIBI ITPH HeOOXOIHMOCTH MOXKHO OpaTh HOBVIO CITHYKY),

0. OrmpefennB TeMIIEpaTypy BCIBIIKH (TIpH HeOOXOAHMOCTH H BOCIUIAMEHEHH),
HeOOXOAHUMO OCTYIHTh MAcCIIO. BEIKIIIOUHTE TUIMTY M JOXKIHTECH OCTYKEHHS IO TEMIIEPATYPBI
HiDKe 50°C.

10. OTKpyTHTE KPBIIIKY HA KAHHCTPE IS CIMBA. Y CTAaHOBHTE CJIHBHYIO BOPOHKY Ha
KAHICTPY M CIIEHTE MAcCJIO M3 THUITISA. Y OEepHTe BOPOHKY M 3aKPYTHTE KPBIIKY. CCHIITBTE IECOK
O0OpaTHO B SIIMHK.

11. OImeIT ¢ KaKIBIM BHIOM MAaclia IIPOBOAHTCS JBAKIEI.

12. PesymbTaThl H3MEPEHH A 3aHOCATCS B TaOIHITY.

4.3. OdpadoTKa pe3y/ILTATOB

PacXoxIeHHS MeXIy IBYMS IIApaUIEIbHBIMH OIPENAEIIEHHSMH IIPH TeMIIEpaType
BCIBIIKH 10 150°C He HoImKHEI IpeBbIaTh 4°C, a IIpH TEMIIEPATVYPE BCITLIIIKH CBBIIE 150°C —
6°C. PacxoxmeHHs MeXAy JIBYMS IIapaJUIeIbHBIMH  OIIPEJEIIEHHSIMH  TeMIIepaTyPhl
BOCIUIAMEHEHH S HE JOIKHEL IIPERBIIATE 6°C.

AOKYMEHT MNOANMMCAH IIa | CpenHee BHaueHHE
3NEKTPOHHOM MOAMNCHIO
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 HaTCHHE MOITEMIIEPAT yPbI
Bnapeneu: Llebayxoea TaTbAHa AnekcaHOpoBHa IT No 2 C3VIIbTATdM B CIIBIITKII 11O
OITLITOB ['OCT
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leocmms {]C
[Io oxoHuaHMH pPadoOThl CTYAEHTOM JElIacTCI BBIBOJA O COOTBETCTBHH TeMIIEPATYPBI
BCITBIIIKH HCITBITYEMOIO MOTOpHOro Macna 3HadeHHsM ['OCT (mpwioxkenme 1, 2),
OTHEOITACHOCTH H IIPHT'OJJHOCTH €r'0 K IIPHMEHEHHIO.
4.4. IIpnno:xenne 1
TabOmmia 4.1
XapakTtepHCTHKH Macen rpyrar 'y, B u B
IIokazarenn M- M5,/10 M-4./6B, M-8B M-
6,/121", [ [6:/10B
Tenmepatypa, "C: 210 200 165 207 190
BCIIBIIIIKH B
OTKPBITOM THIJIE,
He HIDKE
4.5. IIpnio:xenue 2
Tabmmia 4.2
XapaKTepHCTHKH Macel TPYIOIbI [ 1S aBTOTPAKTOPHBIX H TPAHCIIOPTHBIX JIBHIATEIIEH
TToka3zaTenn E M- M M M- M M M10
I -10 I, F8I, 10N -14I  F8ILY  [[LY
Temr., UC, BCIIBIIIIKH B 20 2 21 220 21 2 225
IOTKPBITOM THITIE, 5 0 5 10
HE HIKE F

S. KoHTpoJIbHBIE BONPOCHI

1. Uto oOpasyeT B3pLIBYATYIO CMECH?

2. JlaTh onpeneneHue TeMIIEPATYPhl BCIIBIIIKH ?

3. JlaTh onpeneneHie TeMIIEpaTyphl BOCIDIAMEHEHT?

4. Kakme rmoka3aTelnn XapaKTepH3yIOT OTHEOITACHOCTh HE(PTEITPOAYKTa?

5. O KakmX ImapaMeTpax MOKHO CYIHTH IO TeMIIepaType BCIIBIIIKH Macia?

6. Ha cKOJIbKO IpalyCcoB H3MEHSIETCS TEMIIEpPATYypa BCIBIIIKH IIPH ITOMa aHHH B Macio 1%

OeH3HHA?

7. Kakme mapaMeTpsl OKa3bIBarOT BIIHSHIE Ha TEMIIEPATYPY BCITBIIIKH Macia?
8. UTO MOJKHO OITPEAEIINTE 110 HIKHEMY ITPENIETY B3PhIBAEMOCTH?
9. C KaKOH CKOPOCTBIO ITPOH3BOJIUTCS HarpeB odpasila Macia?

10. KaxoBa jonxHa OBITh TOJIIHHA ITecKa IO MeHbIIIHM THITIeM?
11. Cxonpko Macia TpedyeTcs HAJINTh B THIENb?

12. Kak onpenenurs TeEMIIEPATYPY BCITBIIIKH ?
13. UTo npHHIMAIOT 3a TEMIIEPATVPY BOCIIIIAMEHEHH ST?

14. TTlepeyncauTe cOCTaBISIONNE IIPHOOPaA IS OIIPEETIEHH S TeMIIEPATyPhI BCITBIIIKH?
6. OT4eT

OT4YeT DOIKeH COAEPKaTh:
1. Llens mabopaTopHOH padOTHI.
2. 3agaun j1abopaToOpHON pPadoTHI.

3. IIpuGopel M MaTepHalbl (3apHCOBaTh ITPHOOP H IIEPEYHCIHTD MapKH HCITBITYEMBIX

o6pa3oB Macya).

4. XoJ paGoTHI (TIepeYnCcINTh OCHOBHEIE ATaIlbl ITPOBeeHH I 1a00paTOPHOH padoThI).

NOKYMEHT MNOOMUCAH!
SNEKTPOHHOW NOANUCHIO

CepTtudumkar:

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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JIabopaTopnas padora Ne 11. OnpeesieHHe TeMIepaTyYphbl 3aMep3aHAA H COAepPKaHUA
rJINKO0JIA B OXJIAZKIAOIHAX HA3KO03aMeP 320X KIIKOCT AX

1. BBeeHue

[lenn paloTel - OIpelelleHHe TeMIIEPaTYPhl 3aMeP3aHHs H COAEPKAaHHS ITIHKOJIS B
OXJTAKTAFOIIMX HH3K03aMEP3arOIHX KHIKOCTSIX

2. Teopus

Huzko3aMep3arole OXTaKIaroNHe KHIAKOCTH (aHTH()PH3BI) ITHPOKO HCIIONB3YVIOTCSI B
CHCTEMAX OXIaKIeHHS JABHTarellel. [[JI1 aBTOTPAKTOPHBIX  JBHTATEJIEH  IIPHMEHSIOT
STHIIEHITIHKONIEBbIe aHTH(pH3bI. OTmieHTmHkonms CrH4(OH); - JABYXaTOMHBIH — CITHPT,
IIPEACTABISIET COOOH SMOBHTVIO KHAKOCTH Oe3 I[BETa H 3araxa, XOPOIIO CMEIIMBAETCS C BOJOH B
TFOOBIX COOTHOIIEHHSX, TTIOTHOCTh IpH 20°C coctapmser 1113 kxr/ar |, 3amep3aet mpu -11,5°C.
OJHAKO ITpH CMENMBAHHH 3TIJIEHITIHKOIISA ¢ BOJOH TeMIlepaTypa 3aCThIBAHHS CMECH HIDKE, YEM
KaXJI0ro H3 KOMITOHEHTOB (pHc. 2.1). IIpH cMeIIHBaHHH STIIEHTIIHKOISI ¢ BOJOH B Pa3IHYHbIX
COOTHOIIEHHSIX MOKHO IIOJIVUYHTh CMecH, 3aMep3arorie oT 0 go -70...75°C.

[IprMeHSIETCS TaKKe HH3KO3aMeP3aroIasl OXiakaaromas KHIKOCThE 10coll. BBITYCKarOT
TPH MapkKH 3TOH XHAKOCTH. Tocom A-40, Tocom A-65 m Toconm A. Bce OHM OKpallleHBl B
ronyoon I1BeT. TOCONI IIPHMEHSIOT BCeCE30HHO. B Hero mgo0aBIISIOT aHTHKOPPO3HOHHBIE H
AHTHIIEHHBIE TIPH CAIKI.

Tocon A mpexacraBiser coOOH KOHIIEHTpaT, IIPpH pasdaBiieHHH Koroporo Ha 50%
JTHCTHIDIHPOBAHHOH BOJOH IOIYYAIOT aHTH(PH3 ¢ TeMIIepaTypoH KpHcTamtH3auy -35°C. Ipn
COOTBETCTBYIOIIEM pa30aBIeHHH KOHIIEHTpaTa JMHCTIIIIMPOBAHHON BOJAOH ITONy4aroT T ocoi A-
40 ¢ Temreparypon 3aMep3aHusd - 40°C 1 Tocorn A-05 ¢ TeMIiepaTypoH 3aMep3aHusg -05°C.

MapKky Tocolla MOKHO OIPEAEIHTE IO €ro IIoTHOCTH ITpH 20°C, kotopas aid Tocoma A
coctarmseT 1120...1140 xr/m’, g Tocoma A-40 - 1075...1085, amsa Tocoma A-65 - 1085...1095
KT/M .

OTWIEHITIHKOJIEBEIE OXJIAKIAIOINHE KHAKOCTH - CIJIBHBIE SIBI, IIO3TOMY C HHMH CIEAVET
paboTark OCTOPOIKHO.

O 10 20 30 40 50 60 66 70 80 90 100

o
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Temnepartypa
3amepsaHuna b &

o>
O

CopepxaHne amnenrnukons, %

Puc. 2.1. Kpupas KpHcTaIIM3ali BOLOSTHICHITIHKOIEBRIX CMeCeH
OTHIIEHTTTHKOIH 00IaJatoT KOPPO3HOHHBIMH CBOHCTBAMH, IIOATOMY B HH3K03aMeP3atollHe

NOKYMEHT NOAMMCAH CHBOKOPPO3HOHHBIC ITPHCAIKI (,[[ CKCTPHH,

INEKTPOHHOWM NOAMNUCHIO |

D).
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 |
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BOJBI. B mporiecce paloTel ABHTaATesIEN, 3allpaBIeHHBIX OXIIAKIAIOIEH HI3KO3aMeP3arolleH
KHIKOCTBIO, IPOLIEHTHERIH COCTAB KOMIIOHEHTOB, BXOISIIHX B €€ COCTAaB, MOJKET H3MEHATLCS, a
3HAYMT, H3MEHSETCS H TEMIIEpATYPa 3aMeP3aHHs OXITaKIaroEeN KHIKOCTH.

3. ObdopynoBanmne

3.2. ObopyaoBanue, He00X0,JHMOE /15 IPOBEJCHHA JIA00PATOPHOH PAdOThI

3.2.1. llopsagok onpeneieHun

HMMeeTcd HECKOIBKO CIIOCOOOB OIPEEelIeHHS COCTaBa M TeMIIEPaTYPhl 3aMEpP3aHH
OXJIAKIAIOINMX  HH3KO3aMEP3aloIMX  JKHIKOCTEH: IIEPEerOHKOH, IIO0  IINIOTHOCTH, IIO
KO3 (P(HIIHEHTY IIPEIOMIEHHT H THAPOMeTpoM. MBI paccMaTpHBaeM JIBa CIIOc00a: ¢ ITOMOIIBIO
THAPOMETPA H 10 INIOTHOCTH.

HedTemeHcHMeTp IpefcTaBIgIeT cOOOH CTEKIIHHYIO KOOy, B BepxHeH YacTH KOTOPOH
HaxXOJUTCS IIKana (Inmkada — OymMara, ¢ HaHECEHHBIMH MeTKaMH), T'paayHpoBaHHas oT 1,00 1o
1,20 (6e3 obo3HaueHHS pa3MepHOCTH). B cepefnHe IKajla TepMoMeTpa (Tak ke Oymara, HO
Oonee INIOTHasA, He CBEpHyTasd B TPYOOUKYy, B BHJE IIOCKOCTH) I'palyHpoBaHHasg oT -30 mo 30
(6e3 o6o3HAaUeHHS pa3MepHOCTH). CTeKIdHHasg TpyOKa TepMOMETPa YXOJHT B HIDKHIOI YacTh
HeTelleHCHMeTpa H VyIIHpaeTcd B JHO c(epoH, HAIIOMHEHHOH ITOAKPAIIeHHBIM CITHPTOM
(KpacHBIH 1BeT). UyTh BBIINIE CITHPTOBOrO INApHKa HAaXOMHUTCS YTSDKeNTelIb, IPeCcTaBIIsFOIIHIA
cOOOH MecyaHble KaMellIKH (MeJIKas IlecyaHas raiabKa),

Phnimminnnnnnnn

Prc.3.3. HedremeHcHMeETp, OTYINEHHBIH B COCYI
| - mKamna ITIOTHOCTH, 2 - JIMHHUS OTCUYETa, 3 - TEPMOMETP,
4 — rpy3 (ITecyaHble KaMEIIIKH)

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Puc. 3.4. HedremeHcumeTp B cocyie
['mgpomerp (puc. 3.5) mpeicTaBIseT coOOH AeHCHMETP, Y KOTOPOro BMECTO IIKAJIbI
ITIOTHOCTH €CTh JIBE IIMKAJbI: INKana «I JIHKOIh B OOBEMHBIX JOIIX, %» ITOKA3kIBAET IIPOLIEHTHOE

COZEPKAHHE STHIIEHITIHKOISI B OXJIAXKAAIOINEH HH3K03aMeP3aroleil KHUIKOCTH B HHTepBalle OT
20 mo 100%:; mxana «Temreparypa 3aMep3aHid B “C» - TeEMIIEpaTypy 3aMepP3aHN KHUIKOCTH OT
-8° mo -67°C. 'mapomeTp cHaOXKeH TEPMOMETPOM.

e e

Puc. 3.5. 'mgpomerp:
1 - TeMIIepaTypa HCCIeAYEMOH KHIKOCTH, 2 - ITIHKOIb B OOBEMHEBIX JOIISX, %0,

3 - TeMIIepaTypa 3aMep3aHusg B °C

ﬂGKYHIEHT MnoarnmMcCAH - HaJIMBaIOT HCIIBITYEMYIO KILAKOCTE C TaKHM
SNEKTPOHHOW NOATMCHIO HUA B JKHIKOCTh IUIABAL, a JKHIKOCTh HE
Ceptudmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxoea TaTeAHa AnekcaHOpoBHa
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YHCTBIN CYXOH THAPOMETP OCTOPOIKHO OITYCKAIOT B JKHIKOCTE, Jcp:Ka 3a BEPXHII K OHEII.
PexoMeHIyeTCa HCITBITYVEMYIO KHIKOCTh ITPEABAPHUTEIBHO IOAOrpeTh A0 20°C. BRIIEpKHUBAIOT
THAPOMETP B TEUEHHE 3-3 MHH, C TEM YTOOBI OH ITPHHSII TEMIIEPATYPY KUAKOCTH. OTCUET BEAYT
IT0 BEPXHEMY MEHHCKY KHAKOCTH. [IpH orcueTe rima3 mabopaHTa JOIDKEH HAXOAHTLCS Ha YPOBHE
MEHHCKa. [0 OmHOM IlKale OIpPelesrOT IIPOLIEHTHBIH COCTaB, IO JAPYTOH - TEMIIEPaTypy
3aMeEP3aHHS  OXJIAXKAAIOI[eHl HH3KO3aMep3arolled KHAKOCTH. Ilo TepMOMeTpy THIPOMETpa
OIPEJIEIISIEOT TEMIIEPATYPY KHAKOCTH. 'HIpoMeTp IpaayHpoBaH ITpH Temieparype 20°C. Eciau
OIpeEeIIEHHEe IPOBOAIIOCH IPH JIPYIOH TeMIlepaType, TO B IIOKa3aHHSI THAPOMETPAa BHOCST

TITONpaBKy (Tadi. 2).
J[nms repeBoia MOKa3aHMII THAPOMETpa IIPH TeMIlepaType onpeeleHHT K IToKa3aHH M IIPH

20°C B mepBoit rpade Tadn. 2 HaXOmAT TeMIIepaTypy, IPH KOTOPOH Beloch omnpeleneHHe. 1o
TOPH30HTAIILHON CTPOKE HAaXOHSIT ITOKa3aHUI THAPOMeTpa IIPH TeMIlepaType OIpelelIEeHHS, B
TOM K& CTOJIOIE, HO B CTPOKE, COOTBETCTBVIOIIEH TeMIIEpAType 20°C, IIOIIYYarOT 3HAYEHHE
HCTHHHOT'O COAEPKAHMS STIWIEHITIHKOIISI B KHJIKOCTH.

Tax, Hampumep, npu Temmeparype 0'C moxaszammsa ruapoMerpa: 48%. HceTHHHOe
COJIEpKaHNEe STWICHITMKONS B OXJIaKIAFOIEH HH3KO03aMeEP3arolleH KHAKOCTH OYIET PaBHO
41%. Haingsg HCTHHHBIH COCTaB OXJIAXKJAIOIIEH HH3KO3aMeP3arolleH KHIAKOCTH II0 Tadm. 2,
OITPENEISIFOT C ITOMOIIBIO INKAI THAPOMETPa, KaKOH TEMIIEPATYPE 3aMep3aHUS COOTBETCTBYET
HaHIEHHBIN COCTAB KHIKOCTH.

TeMmepaTypy 3aMep3aHHS H cOjiepXKaHHe ASTIIIEHITTHKOIS (IIpOImjeH ITHKOIA) B
OXJTAXKIAIOMIEN HH3KO3aMeP3arolel KHIAKOCTH MOXKHO ONpPelelIHTh M TI0 €€ INIOTHOCTH.
[ImoTHOCTE, OXIMAaXHAroIeH HHU3KO3aMep3arolmer JKHAKOCTH OIPENENSIETCsI C  ITOMOIIBIO
He(pTeJeHCHMETPa TakK ke, KaK H INIOTHOCTh HE(PTEIIPOIYKTOR.

JI1s1 oIpefeneHst TUIOTHOCTH KHUIKOCTH ITOAOHPAOT JAEHCHMETP, HMEIOIIHH INKAIIYy OT
1000 xt/p° 10 1200 KT/M° ¢ LIEHOI AeTeHHs He 6omee 0,001.

PekoMeHyeTCca OIIpPedelIsarsk IUIOTHOCTE ITpH Temrieparype 20° C. EcIH IUIOTHOCTB
OITpeleNIeHa IIPH APYrOH TeMIIEpaType, TO HaHJIeHHAsa IUIOTHOCTh ITPHBOJHTICS K TEMIIEpaType

20°C 1o popmye:

(3.1)

i — IUTOTHOCTH OXJTaKHaroreii xuakocTH pu 20°C, r/cM’;

— IIJIOTHOCTH OXJIaKAaroIleH KHIKOCTH IIPpH TEMIICPATYPE OIIPEACIICHHA, I{I‘E’ME;

— KO3 (PHIeHT O0O0BEMHOIO PpacIIHpeHHsd JKHAKOCTH, paBHBII 0,000525,
ITOKA3BIBAIOIIIMI H3MEHEHHE TNIOTHOCTH KHAKOCTH ¢ H3MEHEHHEM TeMITepaTypel Ha 1°C;

— TeMIlepaTypa XKHIKOCTH ITpH oIpeaeneHuH, °C.

OIpeaeiB TUIOTHOCTh KHAKOCTH, HAXOMAT TEMIIEPATYPY €€ 3aMep3aHHsd U COHepKaHIe
TJIMKOIISL B OOBEMHEIX IIPOIIEHTAX, TTOJB3YSIChH TA0II. 2.

TemmepaTypy 3aMep3aHHI U COIEPKaHHE TTIHKOIS B JKHIAKOCTH II0 €€ INIOTHOCTH MOJKHO
TaKKe OIpellelTh, IIONb3ysIch mgHarpaMMmoi (puc. 4.1). 3Hag IUIOTHOCTh, IIPOBOJST
TOPHU3OHTAJIbHYID JIMHHIO OT OCH OpAHHAT, TIJe IIPHBEIEHBI 3HAYEHHS IUIOTHOCTH, MO
IIEPECEUYEHH S €€ ¢ KPHBOH IUIOTHOCTH, OITYCKAIOT IEPIIEHAUKYIISAP Ha OCh aOCIICC M ITOIYYArOT
3HAUEHHE COAEPKaHH I ITIMKOIA. Ipogomkast oIycKaTh IMepleHIHKYIISIP BHH3 0 IlepeceUeHHS C
KPHBOH TEMIIEPATYP 3aMEpP3aHII H IIPOBEIS TOPH30HTAIBHYIO JIMHVIO BIIEBO O OCH OpJHHAT,
ITOIIYYAIOT 3HAUEHHE TEMIIEPATYPhI 3aMeP3aHH JaHHOH KHIKOCTH.

[Io oxoHYaHMH PaldOTHI HElMaeTCs BBIBOL O COOTBETCTBHHM ITIOKA3aTelIeH MCIBITYEMOIO
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Puc. 3.6. /lmarpamma 11 OIpeIeIeHH s TEMIIEPATYPRI 3aMEP3aHHUA H COIEPKAHI S TTIHKOIIS
B OXJIAJKIAFOINEH HI3KO3aMEP3arOLIEH KHIKOCTH IT0 €€ INIOTHOCTH

3.2.2. IIpniaoikenue 1

OCHOBHBIE XapaKTePHCTHKH aHTH(PPH30B

Tabmma 1
Tocomer (TY  6-02- AHTH)PH3EI
[751-78) N ROHIEH| — (POCT 159-52)
IIokasare To -
- To To o EIIPGEEIHI—[BIH
com A- THIICH- 40 65
[com AM 40M A HKOIE
65M
BHenHIn [onyGas Kp CBETJIO-KENTasd OpaHKeBa
BT JKHIKOCTH lacHas CIIErKa MYTHas s CTIETKA MYTHas
{Inorroct H 10 10 1110...1 1067... 1085...
nmpu  207C,20... 75... 83... 116 1072 1090
trfm-’* 1140  [1085  [1095
TemMrepar
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[HE BEBIILIE
Temmepar e .
NOKYMEHT MOANUCAH B | |
SNEKTPOHHOWM NOANMCLIO 100 100
Ceptudmkar: | -12000002A633E3D113AD425FB50002000002A6
Bnapeneu: [leGayxoea TatbAaHa AnekcaHopoBHa 04 52 64
Nencreutened: ¢ 20.08 2021 no 20.08 2022 > 47 33
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3.2.3. lIpuniio:xenue 2
Tabmmia 2
IloImpaBKH K ITOKa3aHHIO T'HIPOMETpa
EM]'[.]
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4. Ilopsagox BbIOTHEHH A PA0OTHI

4.1. CTtapToBoe MoJI0‘KeHHE

B mxady Haxomgarcsa 4 KaHHCTPBI ¢ TOCOIOM ¢ ImofamucsMu «Tocom Aw, «Tocomr A40»,
«Tocom A65» u «Tocomny» (c HeH3BeCTHOH KOHIIETpaIHEeH).

B BEITSDKHOM IIKa(y pacrioararoTcs cTeKIISIHHAas KonOa, He(PTeleHCHMETP H THIPOMETP.

Ha cTomne HaxoauTCsa KaHHcTpa a1 ClIHBa OTpaboTaHHOTO TOIUIHBA.

4.2. llopsaaok aelicTBHH (PeKOMEH J0BAHHbIH)

1. JlocTaHbTe KaHHCTPY H3 IIKada, IMOCTaBbTe Ha CTOI. OTKPYTHTE KPBHIOUKY H HaJeHTe
TOCOJI B CTEKISHHYIO K010y (1,8 ,I[ME). 3aKpyTHTE KPBIIIIKY, BEPHHTE KAaHHCTPY B IIKa ().

2. BospmuTe B PYKH HE(PTEIEHCHMETP H IIPHMEHHTE €ro K KOJOe ¢ TOILIMBOM.
HedTemeHncruMeTp MeIJIEHHO OIMYCKAeTCA B TOIUIHBO. 3a(HKCHPYHTE ITOKa3aHH.

3. 3Bnekure HepTeeHCHMETP, ITOJIOKHTE Ha CTOIL.

4. CoBepImTe Te e MaHHITYIISIIHH ¢ THAPOMETPOM. 3a(pHKCHPYITEe ITOKa3aH .

5. M3BneknTe ruipoMeTp.

0. OTKpPYTHTE KPBIIIKY KaHHCTPHI IJI1 OTPadOTaHHOI'O TOIUIMBA, CIEHTe TOCOI. BepHuTe
KOJIOY Ha MeCTO. 3aKpPYTUTE KPBIIIKY KAHHCTPEIL

7. OITBIT MOKHO IIOBTOPHTE.

M3MepeHHII B JaHHOM OIIBITE JOJIDKHO OBITH He MeHee 3. 110 IMOMy4YeHHBIM pes3yibTaTaM
HaXOJST cpelHee apH(METHYECKOE 3HaUYeHHE H CPaBHHBAIOT C HHM BCE OTCUETHL. BO BHHMMaHNE
IIPHHHMAIOTCS TOIIBKO T€ OTCYETHI, KOTOPBIE OTJIMYAIOTCS OT CpeJHEero apH(pMETHYECKOIO He
Oonee yeM Ha £3%. [IpH pacxXoXIeHHH pe3yIIbTaTOB OTCYETOB HA OObIliee 3HAUEHHE H3MEPEHH
ITOBT OPSIFOT.

PesynpTaThl H3MEPEHHH CBOLSATCS B TaOIHITY S.1.

S. OT4er
Tabmmra 5.1
PesynbTarsl OIpeaeiIeHHs

IlokazaTens 3HaueHIIE

OIIBITHBIE JAHHEBIE

OnsbIT No ] OrnsIT No 2 OreIT No 3

1. Temrieparypa  3aMep3aHHS]
KHIKOCTH  3aM., °C

2. ComepKaHHE STHWIEHITTHKOIS, %

3
3. [ImoTHOCT, , KI/M

4. Temrmeparypa HCIIBITAHHSI  HCII,
°C

CKOpPpeKTHPOBAHHEIE JJaHHBIE

LNOKYMEHT NOAMNWUCAH ! DrbIT Ne 1 Or1eIT No 2 OTIBIT Ne 3

SNEKTPOHHOWU NOANUCKIO




2. CopmepxaHHe STHIEHITTHKOILS
ICKOp., %

3. II;1oTHOCTE

3
CKOP., KI/M

Hannsie 1o 'OCT

1. Temrieparypa  3aMep3aHH]
KUIIKOCTH

['OCT 3am., °C

2. CopmepxaHHe STHIEHITTHKOILS
['OCT, %

3. II;1moTHOCTB
TOCT, xr/™

4. 'TeMriepaTypa HCITBITaHHS
['OCT wucr., °C

JlemaeTcss BRIBOJ O TeMIIEpaType 3aMeEp3aHHs OXTaXKHAKOIIeH XHIKOCTH H COJAepP KaHHS
STHIIEHTJIMKOMIS B HEl, a TakKe IDIOTHOCTH. 3aTeM OIpeleNsaeTcs BOSMOKHOCTD e IIPHMEHEHH
B COOTBETCTBYIOIIHX YCIIOBHSX (CM. IIPHIIOKEHHE).

OTYET JOIKEH BKIIFOYATE B CeOS

1. Haspanne paOoTHI.

2. Iens.

3. IIpuGopel H MaTepHAJIBI (PHCYHOK ).

4. Ilopsmok onpeaeneHHs.

5. PesymneTarthl oInpeaciieHns.

6. BRIBOJI.

6. KoHTpoJIbHBIE BONPOCHI

1. KakoBo Ha3zHa4YeHHEe aHTH(PH30B?

2. Uto nipeacraBisaeTr coO0OH STHIIEHT TTHKOIE?

3. IlepeuricmiTe BHABI aHTH(PPH30B?

4. B KakoM COOTHOIIEHHH CMEIIHMBAIOT AJTIIEHITIHKOIL H BOAY IS TTONYYEHIHS
aHTH()PH3a?

5. Kak nmonyuaror Tocomn A?

6. Kakora rmrotHocTEs Tocoma A, Tocoma A-40, Tocoma A-657

7. 1111 4ero oNpelelIsatoT ITIOTHOCTh aHTH(pH3a?

8. JI1s Kakix 1elel MPpHMeHSIETCSI THIPOMETP?

9. OT comepKaHHg KaKHX KOMITOHEHTOB 3aBHCHT TeMIlepaTypa 3aMep3aHHs aHTH(pH3a?

10. Yro mpexacraBiser coO0H THAPOMETP?

11. CyIiHOCTE onpefencHUI TEMIIEPATYPRI 3aMEP3aHU H COAEPKAHMS STHIEHTTIMKOILS?

12. Kak orpeienuTs IIOTHOCTh OXJIaIArOIIEH KUJIKOCTH IIPH TEMIIEPATYPE HCILITAHUA,
OTIIHYHOIT 0T 2077

13. Kak ompefenuTs TeMIepaTypy 3aMep3aHHsS H coJiepKaHHe STHIEHTTIHKOIS II0
IDIOTHOCTH OXJIAXKAAFOIIEH KHIKOCTH?
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JIadoparopHan padora Ne 12. OnpeaesieHHe TeEMIIEPATYPhI KalleNaAeHH s KOHCHCT EHTHBIX
CMAa30K

1. BBeaenue

[{lenp paboTHl - ompefeleHHe ITPHIOAHOCTH K IMPHMEHEHHIO B Yy3jIe TPEHHS IIIaCTHYHOIM
CMa3KH II0 ee TeMIlepaType Karulelna eHHI.

3amaya - ONpedellMTh TeMIIepaTypy KaIllelaAcHHS pa3THYHBIX IUIACTHYHBIX CMa30K C
TTOMOIIBEO IIPHOOPA AJIS OIPEAeTIEHH I TEMITEPAT YPhI KaIUleIa cHH L.

2. Teopus. IlocraHoBKa 3a124H

Temreparypa KalUIENaAeHHs — YCIOBHBII KPHTEPHII Hayala IUIABIIEHMS. MHHIMAIbHAaS
TEMIIepaTypa MadcHHSI IIEPBOH Kalllli CMasKH, HarpeBacMOH B KaIICylle TepMOMeTpa YOOenome
(MeTox ASTM D 566 — 1P/32; DIN 5/80/B1.1; ISO 2/76).

Temreparypa KarviernaieHus, 3aBHCINass B OCHOBHOM OT BHJIA 3ar'YCTHTENIS H B MEHBIIEH
CTEIIEHH OT €ro KOHI[EHTpPAIlHH, OIMPEeAeNsdaeT IOApa3JelIeHHe CMAa30K Ha HH3KOIUIaBkHe — H
(TemrepaTypa KarenaaeHHs go 65 °C), cpegnermiaBkie — C (65... 100°C) u tyrororaBgue — T
(cBrIme 100°C).

Bo ns3bexaHne BBRITEKAaHHS CMA3KH M3 y31a TPEeHHS TeMIlepaTypa KalUlelaleHHs JTOIKHA
IIPEBBIIIIATE TEMIIEPATYPY TPYIIHXCA AeTaiied Ha 15...20°C.

[Ipubop ang onpeneneHHs TeMIIEpPaTVPhl KaIUIENaJeHHs IIPEeACTaBIIET COOOH PTYTHBIH
TEPMOMET]P, HIKHASA YaCTh KOTOPOI' O HAITIYXO 3aJiellaHa B METAJUIHYECKYIO THIIb3Y, CHA0KEHHYIO
Hapes3KoH. Ha r'iim3y HaBHHYNBAIOT METAIUIHYECKYIO TPYOKY, B HIDKHEH YaCTH TPYOKH HMEIOTCS
OYPTHK WIH IITH(TEI JJISI KpeIUIeHH S CTEKIISHHOH HIIH MeTaJUTHYeCKOH YarneykH. Kpast HHKHero
OTBEPCTH S YaIlleUKH OTIIUIH()OBAHEI.

3. OdopyaoBanmne
3.2. OboopyaoBanue /15 JIA00PATOPHOH PadoOThHI
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Puc. 3.3. IIpuGop a4 onpeaencHUS TeMIlepaTyphl KarvlenaJaeHHsI CMa30K

| — CcrienHanbHeI TEPMOMET]P, 2 — ITPOOHpPKa;, 3 — KaIlCIOJIb,

4 — BOISIHAS IWIH ITTHIIEpHHOBAs O0aHd, S - 3JIEKTPOIUIHTKA

[IpuGop ang onpejelneHHsS TeMIIepaTyphel KalUIeNaJeHHs IIPeACcTaBIsSeT cOOOH PTYTHBIM
TEPMOMET]P, HHKHSASA YaCTh KOTOPOI' O HAITIYX0 3ajiclIaHa B METAJUITHYECKYIO I3y, CHAOKEHH VIO
Hapes3KoH. Ha r'iim3y HaBHHYNBAIOT METAIUIHYECKYIO TPYOKY, B HIDKHEH YaCTH TPYOKH HMEIOTCS
OYPTHK WIH IITH(TEI JJIS KpeIUIeHHS CTEKIISSHHOH HIIH MeTaJUTHYeCKOH YallleukH. Kpas HHKHEro
OTBEPCTH S YaIlleUKH OTIIUIH()OBAHEI.

B cTakaH HaIHBAIOT TEPMOCTAaTHPVYIOIIVIO KHAKOCThH (BOAY WIH TJTIHI[EPHH) JO BBICOTEI
120-150 »M OT gHaA cTakaHa (ITOCHE MOIPYKEHHSI B HETO ITPOOHPKH ¢ TEPMOMETPOM).

HCIBITYEMYIO CMa3Ky H3 OTOOpPaHHOH ITPOOBI BMA3BIBAIOT IIITATEIIEM B YaIIIEUKY ITpHOOpa,
Clels 3a TeM, YTOOBI B CMasKe He O0pa30BalIOCh ITY3BIPEKOB BO3AyXa. Yalleuky, 3aroHeHHYIO
CMa3KOH, TI[ATEIILHO BEITHPAKOT, CPE3ar0T M3IIHIIEK IIPOAYKTA C €€ BEPXHEH YaCTH H BCTABILIIOT
B TWIB3Y IpHOOpa TakUM 00pa3zoM, YTOORI BEPXHHH KpaH YallleYkKH COIPHKACAIICSI ¢ OOPTHKOM
T'IIL36L. BEIIABIEHHYIO IIPH 3TOM M3 HHKHETO OTBEPCTHS YAIllEYKH CMA3Ky CPE3a0T HOKOM.

Ha 1HO cyxXon M YHCTOH IMpOOHPKH KIIaayT KPYyKOoUeK Oelnon OyMaru, Imocjie 4ero nmpuéop
CTPOro BEPTHKAIBLHO YKPEIUISIOT BHYTPH IPOOHPKH C TTOMOIIBIO pa3spe3HON IPOOKH Tak, YTOOBI
yalreyka cO CMa3KOH HaXOIMIACh HA PACCTOSHHH 25 MM OT KpYyKKa OyMart Ha JHO ITpOOHPKH.
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Puc. 3.4. O6opyaoBaHue

1 — eMKOCTB 7151 BOASHOH OaHH;, 2 — ITpoOHpKa;

3 — KpyIible OyMakKKH (Ha JTHO ITPOOHPKH ), 4 — HarpeBaTeIbHBIH ITPHOOP;
5 - IITaTHB

1 \ 2 \. 8

(PR e i R el

Puc. 3.5. Ob6opynoBaHue
1 — KopoOKa I HCITOIb30BAHHEIX OYMaXKeEK, 2 — EMKOCTE JJISI OTPa0OTaHHOH CMas3KH,
3 — CIeHaIH3HPOBAHHEIN TEPMOMETP B PYTIISIpe

Puc. 3.6. O0pas1ibl cMa3KH H INTAIENb IS CHATHS H3IIHIIKOB CMa3KH

3.3. IlIpnno:xenne 1
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HarpuneBbie 130-160
JINTHEeBEIE 175-205
KomrinmekcHbIe THTHEBBIE >250
FIII[MGEBHFEBIE 70-85
besBOIHBIE KAJIBI[HEBEIE 130-140
KoMITllekcHEIe KaJIbI[HEeRbBIE >23()
ATTIOMITHHEBBIE 95-120
KomritnmekcHbBIe alTFOMHHHEBEIE >250
YTIIeBOAOPOAHBIE CMA3ZKH
50-70
3.4. IlIpnnozxenne 2
Hasg. T Bomo- [KoHcep [Kmacc [Kom- |PaGouas ICpm{ 3aMEHHTED
ICMa3KH, ICTOH-  |-BalHi- [KOH- JIOHI- [TeMIL, XPpaHe-
MapKa KOCTh |0oHHag |[cHc- [Hag [°C HISL
Icrioco0- [TeH- [cTa- [vIMH MaxchieT
HOCTh  [I[HH HIIh -
OCTB,
To,
e
oJlee
K OHCTaIIMH, 2 S5 20 1120 3 JIroOrIE
VT Hatpu-eBrie (PMASKIH
KoncramiH,| HATDHEBO- Huskasa [Huskasg |2 5 KpOMeE
YT-2 KaJIBI[HI-
KaJIbI[H-eBhIE
SAH3-2 2 5 -30 (100 IEBBIX H
KapmaxHas, 2 5 -10 |100 YTIIEBOAO-
AM POJIHEIX,
KCE 2 5 -30 (110 APYTHE
HaTpPHEBBIE
ICMa3KH
JIurta 2 20 -50 (100 |5 [HHTATHUM-
221, 3umMorn
JIutomn-24 3 12 -40 130 |10 (DHOII-3,
|(DHomn-2Y
[TAAT AM- irriensie Beico-  [Cpea- [ 60 [150 |5 JIFTa, 3IMOT
171 Kas HSS
(Duomn-1, 1 W -40 120 |DHo-30,
(Duomn-2 JIutomn-24
(DHomI-3 1 2 -40 130 JIutomn-24
Duon-2M 1 W -40 1120 |8 JIntomn-24 ¢
ICOZlep KaHHEM
2% MoS,
JI13-31 2 3 -40 (130 |5 JInTon-246,
[T1TPBE-4
I3SHMOJT 2 20 -50 (100 [TTATHUM-
[IOKYMEHT MOAMVCAH 2210, Jlnra
SNEKTPOHHOW NOANMUCHIO ) 16 40 (100 B VHIOIT-3
o e Do s S0 30 Fmona
[HHTATHUM-
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Brico- 201
[THTATHUM- Kas 2 26 -60 190 H4 (DHomn-2Y
201 Huzkas
JICII-15 | 15 -40 (130 5 JIuron-24,
HHIPB-4,
[HIPYC-4,
No]58
(CMasKka 2 23 -30 (100 [HIPYC-4,
No]58 JInromn-24
[TTPE-4 2 20 -40 (100 3 JIuton-24,
bapHeBsie Brico- [BrIco- JICLI-15
MC-70 Kas Kast 2 18 -40 (100 .
HeMBIITbHaS 2 22 -40 40 |10 JIroOrIE
cCMasKa, KaJIBL{HH -
BTB-1 leBBIE H
YFHEE.G,I[GPGMLIEIO%HB (O eHb l0apHeBEIe
BEICO-  [BBICOKAS
o ICMa3KH,
JIutoin-24,
prromer
JIMon 2 17 -40 160 |5 HIPE-4,
Brico- |[BrIco- Jlnron-24,
|(CHImKa-reieBble . . (DHOII-3,
|DHom-3M
(CIIIHKOII 2 18 -40 130 JIntomn-24,
(DHOII-3,
|Droin-3M

4. Ilopsaaok BbIIOTHEHH S PA0OTHI

4.1. Illopagox aelicTBHH (PEeKOMEHI0BAHHBIN)

1. JloctaHbsTe u3 mKada TIOOHK cO cMa3KOH H ITOIIOKHTE Ha cToI. M3Biekure u3 Qyriasapa
CITEI[H AT 3HPOBAHHEBIN TEPMOMETP.

2. CHHMHTE KaIICIOJIb M TIONIOKHTE €ro Ha CcTol. OTKPYTHTE KOIIMAaYOK C TIOOHMKa M
IIPHMEHHTE K KallCIONMK. BeIgaBHTCS cMa3Kka. 3aKpyTHTe TIOOHK H YOepHTe ero B IIKad.

3. IIpuMeHHTEe KaIICIOIb K TepMOMETPY. IIpH 3TOM H3 OTBEPCTHS KaIlCIOIS BBLIABHTCS
HeOOIbINIOE KOJIMYECTBO CMasKH. Bo3pmuTe H3 ImKada IMIaTelb H CPeXbTe H3IIHIIKH.
[ IprveHHTE IIOIaTEND K EMKOCTH IS OTpadbOTaHHOH cMasKH. [1omoxiTe mmraTens Ha CTOJL

4. JlocTaHbTe H3 HIDKHEro Ikada KaHHCIPY C BOAOH Ha cTol. OTKPYTHTE KPBIIIKY
KAaHHCTPBl M HaJEHTe BOAY B CTAaKaH IS BOASHOH OaHHM. 3aKpOHTE KaHHCTPY, YOepHTIe ee B
IIKad.

5. IloctaBeTe cTakaH Ha HarpeBaTelIbHBIN ITPHOOp. KIIHKHHTE HAa KOOy, OHA ITOSBHTCS Ha
YPORBHE ITIa3 ITOIb30Barellsl. BospMHTe OyMaKHEIH KPY2KOK H ITPHMEHHTE €ro K KOIOe (KpyKOoUeK
IOSIBHTCS B KOJIOe). BeTaBhTe TepMOMeTp B KOOy, PacCTOSHHE OT €€ JHA JO HH3a KallCIOJIS
COCTaBIIIET 25 MM. 3aKpenure Kondy Ha 1mrartHie. | myOHHA IOrPYKEeHHS B CTaKaH COCTABJISIET

150 nani
o U IIOKYMEHT MOAMMACAH oo TtyMOIlepoM Yy OCHOBaHHMS IpHOopa. Harpenre
INEKTPOHHOW NOANMUCDHIO JePCTHS  KallCIONIS BBIJEITHTCS Karulsd CMasKH.
Ceprudukar: ~ 12000002A633E3D113AD425FB50002000002A6
Bnapenel. lHlebayxoea TaTeAHa AnekcaHapoBHa
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60°C mm1a cpeaHeIUIaBKHX
110°C s HaTPHEBBIX,
150°C s IMTHEBRBIX.

[Io Mepe NpHOIHMKEHN S K YKa3aHHBIM TEMIIEPATYpaM YMEHBINANTE CKOPOCTh JIATIbHEHIIIETO
Harpera.

7. 3aHKCHpYHTE TeMIIepaTypy, IIPH KOTOPOH H3 YalleYKH YIIaJeT IepBasi KalljIsd CMa3KH.
PesynbTar OKpYIIIHTE IO LENBIX eQUHHIT H 3aIlHIIHITE B OTYET.

[Iporiecc HarpeBaHus oOmagaer CIEAVIOUMEH OCOOEHHOCTHIO: IIPH  BHIKIIIOYEHHH
HarpeBaTeIIbHOr0 IPHOOpa, HArpeB ITPOJOIDKAETCH €I 2 MHHYTBL, H TOJIBKO IIOCIIE 3TOrO
BPEMEHH HauyMHaeT I1aJaThk TeMIlepaTypa. 10 JKe caMoe IIPOM3OHAET IIPH BKIIOUEHHH
HarpeBaTeIbHOrO arrapara.

8. Brixmounte HarpeBarenb. CHHMHTE KOOy co mraruBa. Komba ¢ TepMOMETpOM
ITOSIBUTCS HA VPOBHE ITIa3 IONIb30BATENA. MI3BIEKHTE TEPMOMETP M3 KOIOKI, TTOJIOKHUTE Ha CTOIL.
[IprmvennTe K0mOy K KOpoOKke 11 oTpaboTaHHBIX OyMaskeK (aHHMaIlHeH Kormba IepeBepHeTC s, H
OymMa’kka BBRITIAJeT B Yallly). Y CTaHOBHTe KOOy B INTaTHB A MPOOHPOK. MOKHO IOBTOPSTH
OITBIT.

4.2. OdpadoTka pe3y/bLTATOB

[Io Temmeparype KarulenmajeHHs CMas3Kid MOXHO TPHOIM3HTEIIFPHO CYIHThR O €€
pPaboToCIIOCOOHOCTH ITpH ITOBEIIIEHHOH TemMIlepaTrype. B mpmia. 1 ykasaHel TeMIlepaTyphl
KarUIeTtaJeHH s H TeMIIepaTYPHBIH JHAIa30H IMIPHMEHEHHS Psia INMaCTHYHBIX CMa30K.

PacxXoxaeHHSI MEXAY ABYMS IapalNIEIbHBIMH OIPeIeIeHHSAMH He JOMKHBI ITPEBHIIATH
1°C mmpu TeMriepaType KariernageHusa 10 100°C u 2°C - rpu TeMrieparype KalUlelaJeHHs CBHIIIE
100° C.

Pe3ynbpTaTsel H3MepeHHH 0()OPMISFOTCS B BHJIE TaOIHIEI S. 1

S. OTyer

1. Llerns maGopaTopHOH paboTHI.

2. 3agaun mabopaTOpHOH PadOoTHI.

3. IIpuOopel M MaTepHalbl (3apHCOBaTh ITPHOOP H IIEPEYHCIHThL MapKH HCITBITYEMBIX
00pa30B ITIACTHYHOMN CMAa3KH).

4. XoJ paGoTHI (TIepeYHCcIHTh OCHOBHEBIE ATAITbl ITPOBeIeHH 1a00paTOPHOH paboTHI).

5. Pe3ynpTarhl H3MepeHHH (Ta0JmHIa).

Tabmmia 5.1
[IokazaTenu Mapxka IIacTHYHOH CMa3KH CpenHee 3HaYeHHE
OrmIT Nel OrpIT Ne 2 3HAuUEHHE IO TEMITEPATYPEI
pe3yibTaTaM JABYXKaIUIETIAJEHHS IO
OIIEITOB ['OCT
? {]C

6. BpBOIZ 0 BO3MOXKHOCTH IIPHMCHCHHA JdaHHOI'O 061)&31_[& IIJIACTHYHOH CMasKH Ha
IIPAKTHKE B 3dJdHHOM VY3JIC TPCHI AL

6. KoHTpoOJIbHBIE BONPOCHI

1. JlaTh ommpeqieleHIe TeMIlepaTyphl KarUlera cHHs.

2. OT KaKHX ITapaMEeTPOB 3aBHCHT TEMIIEPATYpa KarulenaaeHHS?

3. HazoBure TemMIieparypy KarvlelnaJeHH I PasiIHYHbIX BHIO0B CMAa30K.

4. O Kakux IapaMeTpax MOXKHO CYIUTH I10 TeMIIepaType KaIlIelalcHHI?

AOKYMEHT TIOAMNCAH TPEACIICHIA TCMIIEPATVPhI KaIUIela eHIs?

ANEKTPOHHOW NOAMUCHIO | 0
Ceptucpukat:  12000002A633E3D113AD425FB50002000002A6 HAKOCID B JAHHOM OIIBITE:

Bnapeneu:  lUe63yxora TateaHa AnekcaHapoBHa mpoda CMa3KH?

KOH JOJIKHA HaXOMHUTHLCS OT JHA IIPOOHPKH?
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9. Ha xaxoM paccTOSHII JOJIKHA HaXOAHTHCS ITPpOoOHpKa ¢ IMpHOOPOM OT JHA OaHH?

10. Uto nmpHHMMAaeTCA 3a TEMIIEPATYPY KarlIeIageHII?

11. KakoBa TemriepaTypa KarUlemnaJeHHs Ul HauOollee PacipOCTPaHEHHBIX IMMTHEBBIX
CMa30K?

12. Pacckaxmre 1ociueoBaTebHOCTE ITPOBEACHHNS OITRITA.

13. K KakoH TIpyIIe CBOHCTB IUIACTHYHBIX CMAa30K OTHOCHTCS TeMIleparypa
KarvleIajaeHus?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



l.

IIEPEYEHD OCHOBHOFI 1 JOINOJIHUTEJILHOM JINTEPATYPHI,
HEOBXO/IMMOH /UIA OCBOEHHA TEM JIABOPATOPHBIX PABOT

IlepeyeHb OCHOBHOH JIMTEPATYPbI
MoxkepoB, JI.O. DOkcroryatampoHHble MaTtepHanbl / JI.MD. MokepoB ; MHHHCTEPCTBO
TpaHcropTa Poccurickon Mepepaniii, M OCKOBCKas rocyIapCcTBEHHA aKaleMI S BOIHOIO
TpaHcriopra. — Mockea | Ampranp-MI'ABT, 2014. — 92 c. : 1tadm., cxeM. — Pexum
nocryra: 1mo nogrmcke. — URL: http://biblioclub.ru/index.php?page=book&1d=429996. —
bubmiorp. B KH. — TeKCT : 3JIeKTPOHHBIH.

IlepeyeHns JOMOJTHHTEILHOH JIMTEPATYPhL:

['amxuen, I''M. TormBo-cMazouHbele MaTepHansl . B 2 4. : [16+] / I"'M. I'agxues,
IO.H. Cugsiranos, J1.B. KoctpomiH ; [I0OBOIDKCKII TOCYAaPCTBEHHBIN TEXHOIOT Y ECKHIT
YHHBEPCHTET. — ﬁﬂﬂ[ﬁ{ﬂp-@ﬂa CIIITY, 2017, — Y. 2. CmazouHele MaTepHaibsl. — 260 c. :
tabim., rpad., cxem., HI — Pexum  JocTylla: II0  TIOAIMHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&id=483730 . — bubimorp. B kH. — ISBN 978-
5-8158-1894-1. - ISBN 978-5-8158-1896-5 (4. 2). — TeKCT : 3MeKTPOHHBII.

I'amxueB, I''M. TommmBo-cMa30ouHBle MaTepHanbl B 2 4. : [16+] / I''M. 'agxues,
IO .H. Cugpeiranos, /JI.B. KoctpomiH ; [10BOIIKCKII TOCYIapCTBEHHBIH TEXHOIOTHYECKHI
YHHBEPCHTET. — ﬁDmKap-Oﬂa CIIITY, 2017, — Y. 1. beH3HHEI U qU3eIbHBIE TOIUIHBA. —
267 c¢. . Tadm, rTpad., cxeM., WI. — PexXxmM JocTyma: IIO IIOAIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=483729 . — budmorp. B KH. — ISBN 978-
5-8158-1894-1. - ISBN 978-5-8158-1895-8 (u. 1). — TekcT : 3IeKTPOHHBIA.

IlepedeHs pecypcoB HH(MPpOPMANHOHHO-T€JIEKKOMYHHKAIMOHHON ceTH «MHTEepHeETY,

HEﬂﬁXﬂ,E[ﬂMbIK JJIH OCBOCHHHA THCIITHILVIHNHBI

L.

DOnexkTpoHHO-0HOMHOTeYHasa cHcTeMa IPRbooks

2. DJeKTpOHHasg OHOJMOTEYHAas CHCTEMA « Y HHBEPCHTeTCKasa OHOITHOTEKA on-line»
3. DJIEKTPOHHO-OHOIIHOTEYHAs cHcTeMa JIaHb

CepTtudumkar:
Bnageneu;

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO
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MUHUCTEPCTBO HAVKH U BEICIIIEI'O OBPA3OBAHUS POCCUUCKOU OEJIEPAITUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJAEHWUE BEICHIEI'O OBPASOBAHUA
«CEBEPO-KABKA3CKHWH ®EJIEPAJIBHBIM YHUBEPCUTET»

[Iaruropcxiit HHCTHTYT (proman) CKOY

MeToaudyecKkune yKazaHus

IO OpPraHH3al[HH CaMOCTOAT eJIbHOH pﬂﬁﬂT bI
IO JHUCIHHIUIOTHE {{3EEH.JIFHTHI[HDHHBIE MaATEPpHAJIBIY
HIA CTYACHTOB HAIIPABJICHIA IIOAI'OTOBKH / CIICIIHAIIBHOCTH

23.03.03 DOkcuryaranu s TPAHCHOPT HO-T €XHOJIOT HYeCKHX MAINAH H KOMILIEKCOB

[Iarmropck, 2022

AOKYMEHT NoarnmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa
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BBeaeHune
MeTtoanyecKie VYKaszaHHSI M 3aJaHHS IS BBIIOIMHEHHS CaMOCTOSTEILHOH PadoThI
CTYIAEHTAMH 10 JUCIHIUIHHE «OKCIUIyaTallliOHHBIE MaTEepHAaJIbl» IT0 HAIPaBJIEHHIO ITOJT OTOBKH
OakanaspoB: 23.03.03 DkcruryaTaiisa TPaHCIIOPTHO-TEXHOIOIHYECKHX MAIIMH H KOMIIJIEKCOB
MeTtoandeckoe MOCOOHE COJIEPKHUT BECh HEOOXOAMMBIN MATepHal IS BBEIITOITHEHHSA
CaMOCTOST eJIbHOH PadOTHI 10 JUCIHILINHE « JKCITYaTaI[HOHHBIE MaTEePHAIbI .

B maHHOM METOIHYECKOM ITOCOOHH IIPHBEACHBI TEMbI H BOIIPOCHI JJIA CAMOCTOATCIIbBHOI'O
H3YUYCHHA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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1.001masa XapaKTepHCTHKA CAMOCT 0OATE/IbHOH PA0OTHI CTY/I€HTA

CaMocTosrellbHas padora — 3TO BHI YUeOHOHM AeATEIBHOCTH, BHITTOMHSIEMBIH YYAIIIMC S
0e3 HEINOCPeACTBEHHOIO KOHTAKTa C IIPerojaBaTrelleM WIH VIIPaBIISIEMBIL ITPeroaBaTeiieM
OIIOCPEAOBAHO Yepe3 CIIEIHaIbHbIe YUeOHbIe MaTepHaJIbl, HEOThEMIEMOE 00A3aTEIILHOE 3BEHO
Iporecca oOyUYeHH S, IIpeayCMaTPHBAIOIIEE TIPeXkae BCEr0 HHAHBHAYAILHYIO paloTy YYaIIHXCS
B COOTBETCTBHH C YCTAHOBKOH ITPEITOAaBaTels WIH yueOHHKA, IIpOorpaMMbl 00YUEHHS.

Ha coBpeMeHHOM »5Tale CcaMOCTOSATEIIbHYIO palboTy CTYAeHTa ClIeAyeT Pas3fdelHTh Ha
pabory ¢ OyMa)XHBIMH HCTOYHHKAMH HHpOpManpH, T.e. Yy4eOHHKaMH, MeTOIHYeCKHMH
ITOCOOH MM, MOHOTpapHIMH, KypHaJIaMH H T.J. H 3JIeKTPOHHBIMH HCTOUYHHKAMH HH()OPMAIHH,
T.e. JIOCTVII K AIIeKTPOHHBIM pecypcaM uepes MHTepHeT.

CerogHsa CcaMOCTOSTEIbHYIO paldoTy CTYIAeHTa HEeBO3MOXKHO IIpeJCTaBHThL 0e3
HCITOJIb30BaHHS HHQOPMAIMOHHOH ceTH — HMHTepHeT. HeoOXOmHMOCTH HCITOIB30BaHHSA
MHTepHeTa BOSHHKAET HE TOINBKO ITPH ITOATOTOBKE K IMPAaKTHYECKHM H CEMHHAPCKHM 3aHSITHSM,
HO, B OONBINEH CTEIeHH, IIPH HaIlHCAHHH Pa3IHYHBIX HCCIIEAOBATEIIFCKHX H TBOPUYECKHX PadoT.
MHorHe coBpeMeHHbIe MOHOTI'pa(pHH, IeEPHOJHYECKHE KYpPHAaIIbl H3JaHbI TOIIBKO B BIEKTPOHHOM
BHJE H ¢ HUMH MOKHO ITO3HAKOMHTBCS TOJIbKO B IHTepHETE.

Ilen B 3373498 CaMOCTOATEJILHON PadoThbL: (QOPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSTEILHOMY ITO3HAHHIO H O0YUEHHIO, IIOHCKY JINTePaTyphl, 0000IIEHHIO, O(POPMIECHHIO H
IIPEICTARIIEHHIO IIONMYYEHHBIX Pe3yIbTaTOB, HX KPHTHYECKOMY aHalIH3y, ITOHCKY HOBBIX H
HEOPAHHAPHBIX PEIIEeHHH, apryMEHTHPOBAHHOMY OTCTAaHBAHHIO CBOHMX IIPeIJIOKEHHI, YMeHHH
ITOATOTOBKH BBICTYIUIEHHI H BEJIESHHS JHCKYCCHI.

KommneTeHnn ody4aronierocs, (popMHpYeMbIe B pe3y.JIbTaTe 0CBOCHHA JACIHILIHHBI

HanmMeHOBaHHE KOMIIETEHIHH

Kox, popmymmporka Kopm, popMmynnposka HHIHKAaTOpa | IlmaHHpyeMble pe3ylIbTaTel O0yUeHH

KOMITET EHIHH TI0 THCI[MILTHHE (MOJIYIIO),
XapaKTepPH3YIOIIHe 3TallbI
(popMHpOBaHHA KOMITEeTEHIIHIL,
HHIHKATOPOERE
IIK-1 rOTOBHOCTE K WT- 1., BrageeT MeTomamu ['oTOBHOCTE K PYKOBOJCTBY
PYKOBOZCTBY OpTaHH3AINH PaGoT TI0 BEITIOITHEHH S pador 110
BBITIOTIHEHH A Pa0OT 110 | TexmimecKoMy OGCTYKHBAHIIO i | TEXHHYECKOMY OOGCTYKHBAHIIO H
TEXHHYECKOMY DEMOHTY aBTOTPAHCTIOPTHBIX PEMOHTY aBTOTPAaHCIIOPTHBIX
OOCITy)KHBaHHIO U CPEMCTB H X KOMITOHEHTOB B CPEACTB H UX KOMIIOHEHTOB
PEMOHTY COOTBETCTBHU € TPEOOBAHNSIMI
dBTOTPaHCIIOPTHbIX OpraHH3aI[il H3T OTOBHTEIEH
CPEACTB M UX
KOMIIOHEHTOB
-2 Omnpenenser
parHoOHaIbHEIE METOJIBI
parHOHAILHOTO obecTieyeHH S
IpoIecca TEXHHYECKOIO

Gﬁﬂﬂ}"}lﬂ[ﬂﬂHH}I H PEMOHTA
dBTOTPAHCIIOPTHEREIX CPEACTB H HX

KOMIIOHEHT OB

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

CepTtudumkar:
Bnapeneu:
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2. I1.;1aH - rpadHK BHINMOJIHEHNA CAMOCTOAT eJIbHOMH PadoThI

Koarl CpeacTBa | OObeM YacoB, B TOM YHCIIE
pearn3yeM TEXHOJIOTHH CPC KoHTakTH Bcero
BIX B OLIEHKH as pabora
KOMITETE HIT HJI JeSTelIbHOCTH )
- CTYJIEHTOB
HI, IIPEIIo1aBa
HHIHKATOP TeJleM
a(oB)
5 ceMecTp
[TK-1 CaMOCTOSTEeIIbHOE CoOecemgoBanme | 57,105 6.345 63.45
H3YVUEHHE JINTEPATYPEI
II0 TEMAM
No 1-16
[1IK-1 [logroToBKka K OTYEéT 1.62 0.18 1.8
1abopaTOPHBIM (I CEMEHHBIH )
3AHSATHIM
Htoroza 5 cemectp | 58,725 6,525 65,25
HUroro | 58,725 6.525 65,25

3.MeTo1ecKHe peKOMEHJAIMH 110 H3YICHHIO TeopeT HIeCKOro MaTepHaJia

3.1. Buo camocmoamenbHOU padbomsl: camocmoameslbHoe UzyueHue Jumepamypol

M3yyate yueOHYIO TUCIHHIUIMHY «OKCIUIYaTal[HOHHBIE MaTepHalIbD» PEKOMEHIYETCS TIO
TeMaM, IIPEIBAPUTEILHO O3HAKOMMBIIHCH C COJEpKaHHEM KaXJIOH H3 HHX B IIpOrpaMMe
IUCIHIUMMHEL.  [IpH TeopeTHyecKOoM H3YYEHHHM MUCIHHIUIMHBEL CTYAEHT JOJKEH ITOIIB30BAThCH
COOTBETCTBVIOIIEH JIHTepaTypoH. IIpHMEpHBIN IepedyeHb JIMTepaTyphl IIPHBEAcH B padouecH
ITporpaMmMme

Jlst Goriee IMOIMTHOIO OCBOEHHS YueOHOIrO MarepHana CTYAEHTAM YHTAFOTCS JIEKI[HIH I10
BAXKHEHIIIMM pas3fiellaM M TeMaM yuyeOHOH IJUCHHMIUIMHBL. Ha JTeKIMsax H3IararoTcs M JIeTallbHO
pacCMaTpHBArOTCA HaHOOIEee BaKHBIE BOIIPOCHI, COCTABJISIONIHE TEOPETHYECKHH U
IIPaKTHYECKHI (PYHAAMEHT JHCLIATIIINHEL.

Hmoczoeotit npo0ykm: KOHCReKm JleKUU

Cpeocmea u mextonozuu oueHku: Cobecedoséarue

Kpumepuu ouenuearnun: OLEHKa «OTIIMYHOY» BBICTABISIETCS CTYAEHTY, €CIIH B ITOJTHOM
00BEME H3YYEH KYPC JAaHHOH JUCIHIUINHBI M BBITIOITHEHEI ITPAKTHYECKHE 3aJaHH

OIleHKa «XOpOINO» BBICTABRISIETCS CTYIAEHTY, €CIM JOCTAaTOYHO ITOIHO
JAHHOH JUCI[MIUTHHEI H BBITIOIHEHBI ITPAKTHYECKHE 3aTaHH ST

OIleHKa «YIOBIIETBOPHTEIIFHO» BBICTABIISETCS CTYIEHTY, HEIOCTAaTOYHO ECIIH IIOJHO
H3YVYEH KYPC JaHHOM JHCIMIUIMHEI M BBIITOITHEHBI ITPAKTHYECKHE 3aJaHHsI

OLleHKa «HEYIOBIETBOPHTEIIBHO» BBICTABIISETCS CTYIEHTY, ECIIM OTCYTCTBYIOT 3HAHHSI H
ITPaKTHYECKHE HABBIKH 110 JAHHOH JUCIHIUIHHE.

H3YUEH KYypC

TemblI 151 CAMOCTOAT €JILHOT0 H3YYEHHS:
1. Oome IMMOHITHI H KJIacCH(HKAIII SKCIUTyaTaIl[HOHHBIX MaTe pHalIoB. CITOCOOBI
nepepaboTKH He(pTH
Tormmisa U1 ABHraTesleil BHYTPEHHETO CTOPaHHI
CocTaB H CTPYKTYpa YITIeBOJOPOLOB He(PTH
beH3HH H ero cBOICTBa

Muremrunes TOTTTURON
OJOKYMEHT NoanncAH
SNEKTPOHHOW NMOANMUCHIO
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10. KOHCHCTEHTHBIE CMa3KIH

11. Oxmmakaarormie K IKOCTH

12. AHTH()PH3BI H HX CBOHCTBA

13. AHTHKOPPO3HIHEBIE H 3aII[HTHEIE ITOKPBITHS

14. Pe3sHHOTEXHIYECKHE U VIUIOTHUTEIIEHEIE MATEPHAIIRI

15. TexHuka 6e30ITacCHOCTH H OXpaHa OKPYKAIOIIEH CPeIbl ITpH padoTe ¢
BKCIUTYyaTaI[HOHHBEIMH MaTepHaTaMH

16. KimaccuHKaIHs olmacHbIX BEIIECTB

3.2. Buo camocmoamensHou padbomsl. no020mMoeKd K J1ad op amopHbsIM 3AHAMUAM

Hmocosotit npodyxkm: OTYET 110 J1a0OpaTOpPHOH padoTe

Cpeocmeéa i mexHoa02HIL OUEeHKIL. 3all[HTa OTYETa

Kpumepuu ouenusanua: OlleHKa «OTJINYHOY» BBICTABISETCSA CTYIAEHTY, €CIIH B IIOJIHOM
00BeEME H3YUYEH KYPC JaHHOH JHUCIMIUIHHEL H BEIIIOJIHEHEI J1a00PAaTOPHBIE 3a{aHH

OIleHKa «XOPOINO» BBICTABRISETCS CTYAEHTY, €CIH JOCTaTOYHO ITOIHO H3YYEH KYpPC
JAHHOH JHCIHIUTHHEI H BBITIOITHEHBI Ta00paTOpPHBIE 33 aHI I

OILleHKa «YIOBJIETBOPHTEILHO» BBICTABISICTCS CTYAEHTY, HEeJOCTaTOYHO, €CIIH IIOIHO
H3Y4YeH KYPC JaHHOH JHCIHUIUIMHLI H BEOTOIHEHBI JTa00paTOPHBIE 3aJaHHs

OLleHKa «HEYIOBIETBOPHTEIIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OTCYTCTBYIOT 3HAHNSI H
ITPaKTHYECKHE HABBIKH 11O JAHHOH JHCIIHIUIHHE

4. MeTtoan4yeckKkue YKa3aHHA
Meroandeckne VyKas3aHHS II0 BBIIIOIHEHHIO JTaOOpaTOPHBRIX PpadoOT 110  JUCIHILIMHE
«DKCIIIIyaTal[HOHHBIE MaTepHalIBI», HaIIpaBIeHHS TMOAroTOBKH 23.03.03 -  DKCIITyaTarms
TPaHCIIOPTHO-TEXHOIOTHYECKHX MAaIlMH H KOMIIIIEKCOB.

S.Meroanyeckne YKA3aHHA [0 NMOAT0TOBKE K IK3aMEHY

[Ipoliemypa mpoBecHHS 3K3aMeHa OCVILNECTBIIIETCS B COOTBETCTBHHM C [lormokeHneM o
IIPOBENECHNH TEKYIIErO KOHTPOISA YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTal[H OO0YYArOIIIXCS 10
00pa30BaTe/IbHBIM ITPOrPaMMAaM BEICIIETO 0Opa30oBaHHI B CKDY .

B sK3aMeHaI[HOHHBI OHJIEeT BKIIFOYAKOTCS TPH BOIpoca (OIHH BOITPOC I ITPOBEPKH 3HAHHIL H
IIBa BOITPOCa LI ITPOBEPKH YMEHHI H HABBIKOB CTYZEHTA).

JITIS1 TIOATOT OBKH IO OHIIETY OTBOAUTHCS 30 MIHYVT.

[Ipu MOATOTOBKE K OTBETY CTYAEHTY IPEAOCTABILIETCS ITPABO ITOJIb30BAHMS CIIPABOYHBIMI
TaOIHI[aAMH

[ Ipu rpoBepke mabopar OpHOI'O 3a1aHHSL, OL[EHHBAIOT CSL.

- 3HAHHE ITapaMeTpa;

- TIOCTIEIOBATEIIFHOCTE M PAIHOHAIILHOCTh BRITTOJIHEHHSL

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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