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1 BBEAEHUE

CocrtaB u cozaep:kaHue J1a0OpaTOPHBIX 3aHATUN HANpaBIEHbI Ha peanusanuio DenepalbHOTO
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTAHIAPTa CPeIHEro MpohecCHOHaTLHOr0 00pa30BaHus.

Benymieid aunakTHUecKo IeNbl0 J1a0OpPATOPHBIX 3aHATUN SBISAETCS SKCIEPUMEHTAIbHOE
MOATBEP)K/IEHUE U  TPOBEpPKa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBerctBum ¢ paboueii mporpammoii [IM.01. TexHudyeckoe oOCIyKHMBAaHUE U PEMOHT
aBroTpancnoptHeix cpeacts, MJIK.01.02 ABToMOOWIIBHBIE SKCIUTyaTallMOHHBIE MaTepUAaIbI,
MPeyCMOTPEHO IPOBECHUE TaO0PATOPHBIX 3aHATHH.

B pe3ynbrare ux BBINOJHEHHSI, 00Y4aIOMUNACS JOKEH:

ymembs:

V3. onpenenars THN U KOJIMYECTBO HEOOXOAMMBIX IKCILTyaTal[MOHHBIX MaTEPUaJIOB;

V4. mnonbupath Marepualibl TpPeOyeMOoro KadecTBa B COOTBETCTBHM C TEXHUYECKOU

JOKYMEHTAIUE;

Y0 01.01 pacmo3HaBaTh 3amady W/HMIM 1poOiieMy B TIPOPECCHOHATHLHOM  H/HIU
COLIMAJIbHOM KOHTEKCTE;

Y0 01.02 aHAJTM3UPOBATH 3a]1a4y U/ TPOOJIEMY M BBICIATH €€ COCTaBHBIC YacTH;

Yo 01.04 BBISBJIATH M 3Q(HEKTUBHO UCKATh MH(OPMALIHIO, HEOOXOAUMYIO ISl PELICHHS
3aJauu W/WIN IPOOIIEMBL;

VYo 01.06 OTpeeNaTh He0OXOUMbIE PECYPCHI;

Y0 03.02 MPUMEHSTHh COBPEMEHHYIO HAyIHYIO MTPO(eCCHOHATBHYIO TEPMUHOJIOTHIO;

VYo 04.03 s dexTrBHO paboOTaTh B KOMAH/E;

Y0 07.01 coOTI0aTh HOPMBI KOJIOTUIECKON OE30ITaCHOCTH.

Coneprkanue 1a00paTOPHbBIX 3aHATUH OPUEHTUPOBAHO HA (POPMUPOBAHKE OOIIMX KOMIIETEHIIHI 10
npo(ecCHOHAILHOMY ~ MOAYJIO IIPOrpaMMbl  TOATOTOBKM  CIIELMAIMCTOB  CPEJHEr0 3BEHa 10
CIIELMAIILHOCTY U OBJIAJICHUIO HPOPeCcCUOHANbHBIMU KOMNEMEHUUAMU.

IIK 1.2. OCyHIeCTBIISITh TEXHUYECKOE OOCIy)XKMBAaHWE aBTOMOOWJIbHBIX JBUTATENIeH
COTJIacHO TexHosoruueckoi fokymentanuu (ITK-2)

[IK 2.2. OcylecTBiATh ~ TEXHMYECKOE  OOCTy)KMBaHUE  DJIEKTPOOOOPYAOBAHUS U
AIIEKTPOHHBIX CUCTEM aBTOMOOMJICH COTJIaCHO TEXHOIOTHUecKoi qokymenTanuu (ITK-5)

IIK 3.2. OcCyHIeCTBIISITh TEXHUYECKOE OOCTY)KMBAHUE TPAHCMUCCHUU, XOJOBOW YacTH U
OpraHoB yIpaBJICHHUs aBTOMOOUJIEH COTIAaCHO TeXHOIOTHUecKoi qokymenTanuu (ITK-8)

[1IK 4.3. [TpoBoaANTH OKpacKy aBTOMOOMIBHBIX Ky30B0B (ITK-12).

A Taxke GOPMHUPOBAHUIO OOU4UX KOMNEMEHYUIL:

OK 01 BeoiOupate cnocoObl  pemeHuss 3agad  Ipo(EecCHOHATBHOM  N1eATENbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 03 [InanupoBaTh M peaqn30BBIBATH COOCTBEHHOE MNPOPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, NPEINPUHUMATENBCKYIO IEATENbHOCTh B NPO(ecCHOHANbHOM cdepe, HCIoIb30BaTh
3HAHUA M0 PUHAHCOBOI IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYALIUSIX

OK 04 DddexTrBHO B3aUMOICHCTBOBATh M pabOTaTh B KOJUIEKTUBE M KOMaH/IE

OK 07 ConeiicTBOBaTh  COXpaHEHHUIO  OKpYXalolled  cpedbl, pecypcocOepexeHHuIo,
MPUMEHATH 3HAHUsI 00 U3MEHEHUHU KJIUMaTa, MPUHIUIBI OepeXIIMBOIO MPOU3BOACTBA, FIPPEKTUBHO
JIENCTBOBATh B UPE3BBIYANHBIX CUTYALUAX

BBITIOJIHEHHE 00yJaromuMucs 1aboparopHsix padot o IIM.01. Texuuueckoe obciaykuBaHue
U PEMOHT aBTOTpaHCHOPTHBIX cpeacts, MJIK.01.02 ABToMoOuIBHBIE 3KCIUTyaTalllOHHBIE
MaTepuabl, HallpaBJIEHO Ha:

- 0bobwenue, cucmemamusayuio, y2iyonreHue, 3aKpenieHue, pazeumue u O0emanu3ayuio
NOJIYYEeHHbIX MeoPemuyecKux 3HaAHUl N0 KOHKPEMHbIM MeMam y4eOHOt OUCYUNTIUHDBL,

- (opmuposanue ymeHull NPUMEHAMb NOJYYEHHble 3HAHUA HA NPAKmuke, peanu3ayuio
eouHCmea UHMeNIeKMYalbHOU U NPAKMUYECKOU 0esimelbHOCMU;
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- Qopmuposanue u pazeumue YMeHUlN. HAOIOOAMb, CPABHUBAMDb, CONOCMABIAMD,
aHanuzuposams, 0elamsv 6blB00bl U 0000WEHUs, CAMOCMOAMENLHO 8eCMU  UCCAe)08AHUS,
NONb308AMbCS PA3TUYHBIMU NPUEMAMU USMEPEHULL, 0QOPMISIMb pe3yibmamsl 8 8ude maobauy, cxem,
epaghuxos;

- npuobpemenue Ha8bIKO8 pabomvl ¢ pA3IUYHBIMU NPUOOPAMU, ANNAPAMYPOU, YCIAHOBKAMU U
OpyeUMU MexHUYeCKUMU CpeoCcmeamu OJist NPOBeOeHUs. ONbINOS;

- pazeumue UHMELIEKMYAIbHbIX YMeHUll y 0y0ywux Cneyuaiucmos: aHaiumu4eckux,
NPOEKMUPOBOUHBIX, KOHCIMPYKMUBHBIX U OP.;

- 8LIPAOOMKY NpU peuteHuU NOCMABIEHHbIX 3A0ay4 NPOHeCcCUOHATLHO 3HAYUMbBIX KAYeCms,
MAaKux Kaxk camoCmosimesibHOCHb, OMEENCMEECHHOCTb, MOYHOCIb, MEOPUECKAs UHUYUAMUBA.

JlaGopatopHble 3aHATHS TPOBOJATCS TOCIE COOTBETCTBYIOIICH TEMBI, KOTOpash 00ECHeYrBacT
HaJIMYHME 3HAHUH, HEOOXOIMMBIX JIJISl €€ BHIITOJIHEHHS.



2METOJAUYECKHUE YKA3ZAHUA

Tema 2.2. ABTOMOOHJIbHBIE TOILINBA
JlaGopaTopHoe 3ansitue Ne 1
Onpenesienne kayecTBa 0€H3MHOB.

Ilesb: onpenenuT OCHOBHBIE MIOKA3aTeNN KayecTBa OEH3MHA.

Beinosinus patdory, Bel Oyaere:

ymemb:

V3. onpenensaTs TUI U KOJTMYECTBO HEOOXOIUMBIX HKCIUTYaTal[HOHHBIX MaTEPUAJIOB;

V4. nonbupath Marepuangbl TpeOyeMoro KadecTBa B COOTBETCTBUHM C TEXHMYECKOH

JIOKYMEHTALUEH;

Y0 01.01 pacmo3HaBaTh 3a1ady W/WiIK TpodieMy B TPOPECCHOHAIBHOM H/WIH
COLIMATILHOM KOHTEKCTE;

Yo 01.02 aAHAIM3UPOBATH 337a4y U/ WU MPOOIEMY U BBIIEIATH €€ COCTaBHbBIE YaCTH;

Yo 01.04 BBISIBIISITH M 9PEKTHBHO UCKaTh HH()OPMAIIHIO, HEOOXOAMMYIO /ISl PELICHHUS
3a/1a4¥ U/ Ui MPoOIEMBbL;

Yo 01.06 OINpeAesaTh He0OX0JUMbIE PECYPCHI;

Yo 03.02 MPUMEHSTh COBPEMEHHYIO HAyYHYIO TPO(eCCHOHAIBHYIO TEPMUHOJIOTHIO;

Yo 04.03 a¢(deKkTHBHO paboTaTh B KOMAHJIC;

Vo 07.01 c00JTIr01aTh HOPMBI SKOJIOTHYECKON O€30MaCHOCTH.

MarepuanbHoe o0ecriedeHHe: CTEKISHHBIA HUIMHIAP auamerpoMm 40—55 Mm; oOpasisl
UCIBITYeMOTro OCH3WHA, BOPOHKA JICTUTEIIbHAS, IPOOUPKH, IMTATUB; MUIMHAP MEpHBIH Ha 10 mit;
JUCTUJUIMPOBaHHAs BOJA; CTakaH xuMmuueckwii; denondranenn (1%-HbI COHPTOBON pPacTBOD);
MeTusoBbI opankeBbiid (0,02%-HbI BOAHBIA PacTBOP); CTEKJISIHHBIE MEPHBIC IIMIMHAPHI Ha 250
MJI; TIpubop AMs onpeAeneHus: GPaKIMOHHOTO COCTaBa TOIUTMBA; KOJOOHArpeBaTellb C PEOCTaToM;
tepmometp Ha 360 °C ¢ nenenuem uepes 1 °C.

3aganue:
1. OueHuts UCTIBITYEMBIH 0Opa3ell o BHEIIHUM IpPU3HAKaM.
Onenka OeH3MHa 110 BHEIIHUM IIPU3HAKaM.

beH3uHBl HEe MOJKHBI COAEp)KaTh MEXaHMYeCKHMX mnpuMmeced M Bojbl. OmpeneneHue X
OTCYTCTBHSI WJIM HAJIWYHS MPOU3BOJUTCS MO BHEIIHUM TPU3HAKAM HJIM C TIOMOIIBIO CIICIHATBHBIX
pubOpOB.

JInst OLIEHKM 1O BHEIIHMM TIpU3HAKaM JOCTaTOYHO OCMOTPeTh oOpasenr OeH3WHa B
CTEKJIIHHOM ImiuHApe. [Ipy 3TOM HEBOOPY)KEHHBIM IJIa30M HE [JOJDKHO OBITh OOHapyXeHO
TBEPJIBIX YACTHII KaK BO B3BEIIEHHOM COCTOSIHUH, TaK M B OCAJIKE.

B HeOonbmux KoimyecTBax (cOTble JONM TPOLIEHTa) BoJa CHOCOOHA pPAacTBOPATHCS B
OCH3WHE, U OH TIPU 3TOM HE TepsieT MPO3PavHOCTH. M30BITOUHOE K€ KOJTMYECTBO BOJBI- B OCH3MHE
IpU TEepeMENIMBAHNN BbI30BET IMOMYTHEHUE OCH3HMHA, a MPHU OTCTAWBAaHUM BCIIEACTBHUE OOJIBILIErO
YIIeTBHOTO Beca MPUBEAET K CKOIUICHHIO €€ Ha JHE EMKOCTH OTACIHHBIM CIIOEM.

[TosToMy mpu olileHKe OeH3MHa Ha HAJIWYHE BOJBI JOCTATOUHO OCMOTPETH €r0 B CTEKJISTHHOM
MWIMHAPE U 3a(UKCUPOBATh HATMYHNE WM OTCYTCTBUE MYTH JIMOO OTIEILHOTO CIIOSI BOJBI HA JTHE.

2. TlpoBecTw aHaIM3 Ha COACPKAHKME BOJOPACTBOPUMBIX KHUCJIOT U IIETOYCH.
AHanu3 Ha coJiep>KaHie BOJIOPACTBOPUMBIX KUCIIOT U LIEIOYEH.
HedrenponykTer (TOmnmmBa, Mmacia) AOMKHBI 00Ja7aTh MHHUMAIBHBIM KOPPO3HUHHBIM
BO3JICHCTBUEM Ha MeTauibl. KOppo3noHHOCTh HEPTEPOTyKTOB 00YCIIOBIMBACTCS COJIEPKaHUEM B
HUX BOJAOPACTBOPUMBIX KUCIIOT M IIEJI0UYEH, OPTaHUIECKUX KUCIOT M CEPHUCTHIX COSAMHEHUH.



ITockonbKy MHMHEpaJIbHBIE KMCIOTHI U LIenouu, Haxoxasmuecss B TCM, sBustoTcs OJHOW U3
IIPUYMH, BBI3BIBAIONINX KOPPO3MIO JETaJIEN IBUTATEN, a TAKKE METAIUIMYECKON Tapbl U €MKOCTEH,
ropro4e-cMa304yHble MaTepualbl, COAEpPKAIINE UX, HEIPUTOIHBI K SKCILTyaTalluH.

Opranuyeckue KUCJIOTbI, B OCHOBHOM Ha()TEHOBBIE, COJEpKalluecss B He(TH, a TaKkkKe B
MPOAYKTaxX ee NepepadOoTKH, M0 KOPPO3HMOHHOM aKTHBHOCTU ciabee MuHepanbHbIX. Kpome Toro,
OpPraHUYeCKUEe KHUCIOThI IOBBIIIAIOT CMAa3bIBAIOLIYI0 CIIOCOOHOCTh TOIUIMBA M Maces, 4YeM
oOycnoBiuBaercss ux noie3Hocthb. [loatomy 'OCT nmomyckaer HamuunMe OpraHUYECKHX KHCIIOT B
TOILIMBAX M Maciax (CMa3Kax) B OIPEeIICHHbIX KOJINYECTBAX.

[Ipu OompiieM coIepKaHUM OPraHWYECKHX KHCIOT, 4eM ykazaHo B ['OCT 6307—75,
TOIIMBA M Macia K 3KCIUTyaTalluu HenpuroaHsl. KoanuecTBo opraHMueckux KUCIOT B TOILUIMBE (U,
B YaCTHOCTH, OCH3MHE) OLICHUBAETCS «KUCIOTHOCTHIO TOTLITUBAY.

KHCIIOTHOCTBIO TOIIMBA HA3BIBACTCS KOJIMYECTBO MUJUIMTPAMMOB €IKOTO KaJlus, NOLIEALIEee
Ha HEUTpaNIM3alMI0 OpraHndecKuX KUCIoT B 100 M1 HCIIBITYEMOTO TOILIMBA.

IIpu omnpeneneHun conep>KaHUs BOJOPACTBOPUMBIX KHCJIOT B TOIUIMBaX IPOCTEUIINM
(Ka4eCTBEHHBIM) METOJIOM JOCTAaTOYHO OIPEIEICHHOE KOJUYECTBO TOIUIMBA (B JAHHOM Clly4yae
OeH3MHAa) CMelaTh C TaKUM K€ KOJMYECTBOM JIUCTUIUIMPOBAHHOM BOJBI M IOCIE OTCTaWBaHUS
BOJHYIO BBITSDKKY MCIIBITaTh UHAUKATOPAMH.

Oxpacka MHAUKATOPOB B Pa3JIMYHBIX Cpelax:

Cpena Mertunopanx Oenondranenn
Ilenounas Kenras ManuHoBas
Heirpanbnas OpanxeBas becuerHas
Kucnas Kpacnas becupeTHas

3. Ompenenuth PpaKkIMOHHBINA COCTaB OCH3WHA.
Onpenenenre GpaKIMOHHOTO COCTaBa OCH3MHA.
@pakiusi — 3TO 4YacTh TOIUIMBA, KOTOpas BBIKMIIAET B OMPEICICHHBIX TEMIIEpaTyPHBIX
npezenax.
@OpaKIMOHHBIM COCTaB — 3TO BAKHEUIIUI MOKa3aTeNnb TOIINBA, BRIPAXKAIOIIUN 3aBUCHMOCTD
MEXTy TEeMITepaTypoi U KOJMYSCTBOM TOIUIMBA, IEPETOHSIEMOTO IIPH 3TOW TeMITepaType.
@OpaKIMOHHBIN COCTAaB OI[CHUBACTCS BETMYMHAMH TEMIIEPATYp NMEPETOHKHU TOTUIHBA:

1) Havaia neperoHku — 10 % TormBa,

2) BbIkMNaHus — 50 % Tomiuga;

3) KoHIa reperoHku — 90 % TornBa;

4) OCTaTKOM B K0JIO€ TOILTHBA NOcIe meperoHku — 10 % TorumBa.

[To BenmuuHe Temmneparypsl neperoHku 10 % ToruMBa CyIsST O €ro IMyCKOBBIX CBOMCTBAxX.
Temmneparypa mneperonkun 50 % TOIUIMBa XapakTepU3yeT HCMApsIeMOCTh CpPeIHUX (paKIuH,
OKa3bIBAIONINX BIMSHHUE: HA BpeMsl MpOrpeBa [BUTATENS; YCTOWYMBOCTH €ro paboThl H
MIPUEMHUCTOCTb; PABHOMEPHOE pacHpe/iesieHHe TOIIMBA M0 HUIMHAPAM.

[To Temmniepatype neperonku 90 % TormBa CyasT O HAIMYUUA B HEM TDKENbIX (Ppakiuid. C
MOBBIIIEHUEM TeMIiepaTypbl BeIKUIaHusA 90 % TOMIMBa yBETUUMUBACTCS €r0 PacXo/ U MPOUCXOAUT
pamKImKeHHe UM Maciia B KapTepe. DTO BBI3BIBACT IMOBBINICHHBI W3HOC NETANICH KPHUBOIIUITHO-
IIATYHHOTO MEXaHU3Ma.

HcnapsieMOCTh — 3TO CIIOCOOHOCTHh JKHAKOTO TOIUIMBA TEPEXOIUTh B TapooOpasHOoe
COCTOSIHUE TPH JTAHHBIX YCIOBUSX.

Ucnapsiemocts oOyciaBnuBaeT 3QGEeKTHBHOCTh CMECe00pa3oBaHus W T0JIa4d TOIIUBA TIPHU
MyCKE ¥ OJKCIUTyaTallud JBUTATENS B YCIOBHUSX HU3KUX M BBICOKHUX TEMIEPATyp WM HHU3KOTO
nasneHus. [Tyck nBUTaTens, BpeMsi ero MporpeBa W MPUEMHCTOCTh, PAacXoj] TOIUIMBA W H3HOC
LWIMHAPOIIOPIIHEBOI TPYIIBl B 3HAYUTEIBHON CTENEHU 3aBHCAT OT HCHApSEMOCTH TOIUIMBA.
[Iporecc ncnapeHust HE TOJNBKO MPEIIIECTBYET BOCIDIAMEHEHHIO M TOPEHUIO, HO B 3HAYUTEIHHON
Mepe OIpeeNIieT CKOPOCTh 3TUX MPOLECCOB, a, CIEN0BATEIbHO, HAJEKHOCTh M 3((HEKTUBHOCTH



pabotel aBuratens. lcmapseMoCcTh TOIIMBA OIEHWBAIOT TI0 COBOKYIMHOCTH JIBYX TJIaBHBIX
MOoKazarese: TerjaoTe ucnapeHust 1 PpakiiMOHHOMY COCTaBYy.

4. CocTtaBUTh OTUYET O padoTe.

5.1. IlpoOy TomnuBa, TNOATOTOBIEHHYIO JJIi MCIBITAaHUS, XOPOIIO IepeMellaTh
TPEXMUHYTHBIM BCTPSXUBAHUEM B CKIISIHKE.

5.2. 13 nmepememnanHOW MpoObl OTMEPUTh MEPHBIM IMIMHAPOM 10 MIJI TOIUIMBA M CIIUTH B
JEJINTENbHYIO BOPOHKY.

5.3. OrmepuTts 10 MJI TUCTUIUTMPOBAHHON BOJIBI M TAK)KE CIIUTH B BOPOHKY.

5.4. BOpOHKY JAEIUTEIbHYIO 3aKpBITh NPOOKOH, CHATH CO INTaTUBA M COJEPKUMOE
nepemMeniaTh B30aaThiBaHUEM (HO HE CIUIIIKOM dHEpru4yHo) B TeueHue 30—40 c.

5.5. Ilocne B30anTbIBaHUSI BOPOHKY OISITh YKPEIIUTh HA ILTATUBE.

5.6. ITocne orcTanBaHus BOIHYIO BBITSDKKY CIMTh B CTaKaH.

5.7. BonHyto BBITSDKKY M3 CTaKaHa HAJHUTb B JBE MIPOOUPKHU.

5.8. B oy 13 npoOGUpoK ¢ BOJHON BBITSDKKON UCIIBITYEMOI'O TOILJIMBA MPUOABUTH JBE KaIUU
pacTBopa METWJIOpaHXka, a B APYryl0 — TpPU Kaluld CIIMPTOBOTO pacTBopa (eHondranenHa u
coJiepkuMoe B 00eux mnpoOupkax xopomo B30onaTar. ComocTaBisisi NOJIYYMBIIMECS LIBETa
MHJMKAaTOPOB C JaHHBIMU Tab1. 1, clienarh 3aKiI04eHne O HaJTMYUU WIM OTCYTCTBUU B UCIIBITYEMOM
o0pa3iie BOIOPACTBOPUMBIX KUCIIOT WM IIETOYEH.

5.9. TominBO cuMTaeTCsl BBIAEPKABIIMM HCIBITAHWE, €CJIM BOJHAs BBbIIEP)KKA OCTAaeTCs
HEUTPaJIbHOU. B MPOTUBHOM cilyyae OIBIT Hal0 NMOBTOPUTH, NPEABAPUTEIBHO TLIATEIBLHO BBIMBIB
IOCYAy U OIOJOCHYB €€ AUCTWUIMpOBaHHOW Boaol. Ecium B pe3ynbrare BTOPOro UCHBITAaHUS
BOJIHAs BBITSDKKA [OJIy4aeTcs KUCIION MITH LIeJI0YHOMN, TOIUIMBO OpaKyroT.

6.1. Mepsl OGe3omacHocTH. McmbpITyeMoe TOILIMBO CIEAyeT INPEABAPUTEIBHO TIIATEIHHO
o6e3BonuTh. Boxa, monasmas BMecTe ¢ He(TENPOIYKTOM B KojOy, IPUBEAET IpPU HEPEroHKE K
MTHOBEHHOMY BCKHIIAHHMIO U BBIOPOCY COAEPKUMOTO Yepe3 ropiio KOJObI, U MOYTH HEMUHYEMOMY
noxkapy. TornanuBo 00e3BOKMBAETCSI OTCTAUBAHUEM Tepe/l 3aHATHEM M 00pabaThIBaETCs XJIOPUCTHIM
kanpiueM. CTyeHT, HauMHas padoTy, 0053aH MPOBEPUTH OTCYTCTBUE CJIEI0B BOJBI U MYTH Ha JTHE
CKJISIHKH ¢ 00pa3iioM ToruBa. [Tpu oOHapykeHHH nx oOpasel K HCIBITAHUIO HE I0ITYCKaeTCs.

6.2. CyxuM ¥ YHCTBIM H3MEPHUTEIBHBIM IMIMHAPOM (cM. puc. 5) ormeputh 100 M
00€3BO’KEHHOI'0 TOIUIMBAa M OCTOPOXKHO IEPENUTh €ro B KojOy 3, ciens 3a TeM, 4ToObl OHO He
MONaJI0 B OTBOAHYIO TPYOKY KOJIOBbI 7. JIJi1 3TOT0 HYXHO AepkaThb K0JI0y OTBOJIHOM TpyOKOIl BBEpX.
HcneiTyemslii pOAYKT JOJKEH UMeTh TemnepaTtypy 20 + 3°C.

6.3. B mieiiky KOIOBI C TOIUIMBOM BCTaBUTHh TEPMOMETpP 6, BMOHTHPOBAHHBIA B IUIOTHO
IIPUTHAHHYIO MPOOKY TaK, YTOOBI OCh TEPMOMETPA COBIIANIA C OChIO IIEHKU KOJIOBI, a BEpXHUM Kpait
PTYTHOrO HIapuKa TEPMOMETpa HaXOAWJICS Ha YPOBHE HUKHETO Kpas OTBOJHOM TPYyOKH B MecTe
IIPUIIOS.

6.4. OTBOIHYIO TPYOKY 7 KOJOBI COCMHUTH C BEPXHUM KOHIIOM TPYOKH § XOJIOIMIIbHUKA TIPU
MOMOIIM TUIOTHO MPUTHAHHON NPOOKM Tak, 4TOObI OTBOJHAs TpyOKa KOJIOBI BXOJuia B TPYOKY
XOJONWIILHUKA Ha 25—-50 MM U He Kacajlach CTEHOK IIOCIIETHEN.

6.5. Ha x0:10y 3 ¢ 6€H3MHOM HaJEeTh TEPMO3AIIUTHBIN METAIUIMYECKHH KOXYX 5
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Puc. 1. Cxema ycraHoBKM Ui (PaKIMOHHON Pa3TOHKH CBETNIBIX He(TenmpomykToB: 1 —
XOJIOMWIBHUK; 2 — MEpHBIM HUWIMHIAP; 3 — Koyba ¢ OTBOIHOM TPyOKO#; 4 — AJNEKTPOIUIUTKA; 5 —
METATUYECKUI KOXyX; 6 — TepMoMmeTp; 7 — OTBOJHAs TPyOKa; 8§ — TpyOKa XOJIOIMIbHUKA.

6.6. V3mepuTenbHBI HHIMHIP 2, KOTOPHIM OTMEPSUIOCH HCIBITYEeMOE TOIUIMBO, HE
BBICYILINBAsi, IOCTAaBUTh TaK, YTOOBI CIMBHAsI TPyOKa XOJOJMJIBHUKA BXOJMJIA B LWIMHJP HE MEHee
geMm Ha 25 MM, HO He Hmxke MeTku 100 MM U He Kacanach Obl ero cTeHOK. OTBepCcTHE IWIIMHIPA
IIPUKPBITH CBEPXY BaTOM UM JTUCTOM (PUIBTPOBATIBLHOM OyMar.

6.7. 3amoyHUTh XOJIOMWIBHUK BOJAOH W TOAJICPKHUBATH €€ YPOBEHb IOCTOSHHBIM HEMHOTO
BBIILIE CJIMBHOTO OTBepcTUsl. LIMpKyIs1Ms BOABI JODKHA ObITh TOCTOSIHHOM.

6.8. OnpenenuTh 6apoMeTpHIECKOE JIaBIICHUE.

6.9. 3arotoBuTh Ta01. 2 11 3aMIUCH PE3YIHTATOB UCIIBITAHHM.

6.10. OtperynupoBarh, HarpeB KOJIOBI TakK, 4TOOBI TepBas Karuisil JUCTWILIATA yrajia M3
TpYOKHM XOJOJWJIBHUKA B MEPHBIM LMIMHJIpP HE paHee, 4eM 4depe3 5 U He Mmo3xe, uyeM uepes 10
MUHYT IIOCJIEe Hauaja HarpeBaHMusl.

6.11. 3anucaTh Temneparypy HajieHus epBOi KallIk Kak TeMIIepaTypy Hayalla IeperoHkKu B
TaoI. 2.

6.12. [locne nmajeHus nMepBOi Karid MEPEroHKY BECTH ¢ PaBHOMEPHOM CKOpOCThio 4—5 M B
MUHYTY (2-2,5 Kamium B CEKyHIy), U3MEPUTEIbHBIH LMIUHAP MOAOABUHYTH K KOHIYy TPYOKHU
XOJOAUIBHHUKA TaK, YTOOB! AUCTHILIAT CTEKaJ IO CTEHKE IIWIMH/pA.

6.13. 3amucarh TemmepaTypbl, COOTBETCTBYIOIINE MOMEHTaM, KOT/Ia YPOBEHb JKHUIKOCTH B
MEpPHOM IIWIMHJPE JOXOAMT 10 AelieHHi, cooTBeTcTBYyroumx 10, 20, 30, 40, 50, 60, 70, 80, 90 % ot
MepBOHAYANIbHO B3ATOT0 KonnyecTBa 6en3una 100 mi.

6.14. Ilocne Toro xak ypoBeHb O€H3MHA B LWIMHApPE AOCTUTHET 90 MII, yCWJIMTh HarpeB
KOJIOBI TaK, 4TOOBI O KOHIIA PA3TOHKUA OCTaBajoCh OT 3 10 S MUH.

6.15. 3anucare Temneparypy KOHIA MeperoHku. /[ aBToMOOUIbHBIX O€H3MHOB MOMEHTOM
KOHIIa TEPErOHKM CUMUTAETCs MOMEHT, KOIJla PTYTHBIM CTOJOMK TepMOMETpa IOclie HEKOTOPOM
OCTAHOBKH Ha KaKOM-TO BBICOTE HAUHET OIyCKaTbCsA. MaKCHMalbHYIO TEMIIEpPATypy, NOKa3aHHYIO
TEPMOMETPOM, 3aIMUCBHIBAIOT KaK TEMIEPaTypy KOHIIA MEPEroHKHU. J(M3eIbHOE TOIUIMBO OTIOHATH
nocye oTroHa 96 %, nmurpouH u kepocux — 98 %.

6.16. [Tocie OKOHYAHUS TTEPETOHKH BBIKIFOUYNTH HATPEB KOJIOBI, aTh € OCTHITh, CIIUTh BOAY
U3 XOJIOAWIBHUKA U pazo0parb mpudop.

6.17. OcTaTok U3 KOJIOBI IEPETUTh B MAJIBII MEPHBIM HWIMHAP M 3aIACaTh €ro 00beM.

6.18. Paznoctes Mexay 100 mu1 1 cyMMOil 00BbEMOB AMCTHIUIATA M OCTATKa 3alucaTh Kak
MOTEpH MPU NEPETOHKE.



6.19. IIpuBectu TemiepaTypsl K HOpMaJIbHOMY OapOMETPUYECKOMY JaBJICHUIO TT0 popMmyIie

I =T +C,

np 2aM

e T_ —3amepennas Temneparypa; C=0,00009(101,310°—p) (273 +T_ ),

wm C=0,00012 (760 — p,) (273 + T ) — nonpaska Ha GapoMETPHYECKOS

AasieHue; p — dapomeTprueckoe nasaenue, [la; p, — dapomerpuyeckoe

JaBACHHE, MM PT. CT.

B ta6n. 1 mpuBeneHo npuOIMKeHHOE 3HAUYEHUE MOMPABOK, BHIYUCICHHBIX MO MPUBEACHHOMN
dopmyre. ITonmpaBku mpuOaBISIOTCS B cliydae, Korga Oapomerpudeckoe aasienue Hike 100000
ITa (750 MM pT. cT.), U BeIUMTArOTCA, Korna naeinenue Beime 102600 I1a (770 mm pt. c1). Ilpn

6apomerpuueckom nasienuu 100000—-102600 ITa (750770 MM pT. CT.) MOMPaBKU HE BHOCHT.

Ta0muma 1
Be:muuna nonpasoxk 1a Gapoverpuueckoe 1anTenue

auMens
T"‘_“l'ep“x}p:{ = [Monpassa, °C, Ha pasHOCTb B TARICHHUH HA KaAIbI
npegeast, °C
10° IMa 10wy pr. 1.

10-30 0.26 0.33

31-30 029 0.38

31-70 030 (.40

71-90 032 0.42
91-110 034 043
111-130 0.35 047
131-150 0.38 0.50
[51-170 03 032
171-190 041 0.34
191=210 043 037
211-230 .44 059
231230 046 062
251-270 048 0.64
271-280 0.30 0.66
291310 132 (.69
311-330 0353 0.4
331-330 0.36 (.74
351-370 037 0.76
371-3%0 039 0.78
391410 0,60 081

Tabnuua 1. Pesynbratsl onbiTa
PesyasTarel onbita

Temneparypa, °C Kowneu | Komecrso, %

Hayaio Beikunanue, % 1epe- (Ocrarok| IMore-
lepe- TOHKH g konfie,| pu,
rouky | 10120130 140 [ 5060|7080 |90 A %
l 203141567 [8]9]10] Il 12 13

6.20 OneHka pe3yinbTaToB UCIIBITAHUS

1. Ha Oymare B cooTBeTcTBMM C MacmTabOM BBIYEPTUTh TIpaQUK MEPEroHKH
UCTBITYeMOro oOpasia TOIUIMBA B KOOPAMHATAX: KOJMYECTBO MEPErHAHHOTO TOIUIMBA (00bEeMHBIE
MIPOLIEHTHI) — Temneparypa (puc. 2).

10
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Puc 2 ®pakinoHHbIil cocTaB OEH3MHA

[Tonyyennbie pe3ynbTaThl HEOOX0AUMO cpaBHHTH ¢ HopMamu no ['OCT 2084-77, 1. e. ¢
KpUBBIMH (DPAKIIMOHHOTO COCTaBa THUIIOBBIX COPTOB TOIUIMBA. HeoOXOAMMO y4YHUTHIBaTh, 4YTO
KpUBBIE 3TUX TOIUIUB (pHcC. 3) AAIOT NpeAeNbHbIe 3HaUeHUs (PPAKIIMOHHOTO COCTaBA.

q
100 / /
80
2
\{ 3
60

T T
A

0 60 120 180 240 300 360 420

Puc. 3. KpuBsle ¢ppakimOHHOTO cOCTaBa TUIOBBIX TOIIUB: 1 — OeH3MHA; 2 — KEpOCHHa; 3 —
JN3€IbHOO TOIIMBA;  — KOJIMYECTBO NIEPETHAHHOTO TOILINBA, %0; t — TeMIepaTypa NeperoHKu
¢bpakuuit, °C

2. YcTaHOBUB  COPT TOIUIMBA, CpPaBHUTHb IOJIyJEHHBbIE XapaKTEepHbIE TOYKHU
(paKkIMOHHOTO COCTaBa ¢ TPeOOBAHUSAMHU CTaHIAPTOB U CAENATh BBIBOJ O COOTBETCTBMU TOILIMBA
10 3TOMY IOKa3aTelt0 TEXHUYECKUM HOPMaM.

ITo T'OCT 2084—77 v TY 38001165-97 nomyckaeTrcsi OTKJIOHEHUE JaHHBIX (PAKIIMOHHOTO
COCTaBa aBTOMOOWJIbHBIX O€H3MHOB OT HOPMBI B CTOPOHY HOBBILIEHHUS JIJIsl TEMIIEPATYPBbI:

e niepero”ku 10 % na 1 °C;

e niepero”ku 50 % na 2 °C;

e nieperonku 90 % na 2 °C;

e KoHIIa ieperoHku Ha 3 °C.

JlomyckaeTcs Takke yBeJMueHue octarka B kosoe Ha 0,3 %o;

3. IIo HOomorpamme (puc. 4) ONpeAeNUTbh SKCIUTYaTallMOHHYIO OIIEHKY O€H3MHa u
CeNaTh BHIBOJBI 1O (hOpMe, MPUBEICHHON B Ta0I. 3.

11
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Puc. 4. Homorpamma asist SKCIUTyaTallMOHHOM OIEHKH KapOIOpaTOPHBIX TOIUIMB: o0nactu: 1 —
BO3MOXXHOTO 0Opa30BaHMsI MAPOBBIX MPOOOK; 2 — JIETKOTO IMyCKa ABUTATeNs; 3 — 3aTPyIHEHHOTO
IycKa JIBUraTelis; 4 — mpakTH4eCKU HEBO3MOXKHOIO ITycKa JIBUraTeNsl; 5 — XOpOUIeH NIpUeMUCTOCTH
Y HEYCTOMYUBOI pabOTHI ABUTATENS; 6 — IJIOXOM MPUEMHUCTOCTH U HEYCTONYUBON PabOTHI
JBUTATENs; 7 — HE3HAUUTEIBHOIO Pa3KMKEHUS Maclia B KapTepe; 8 — 3aMETHOT0 pa3KIKEeHUs
Macia; 9 — MHTEHCUBHOIO Pa3KMKEHUs Maciia B KapTepe.

Tabmuua 2

FRCIIVATUMOHRAA 00eHKa Denzuna

il . | Batponw #3 ook (8-
LeMneparypa BIOVARIO 30A1VX3, L,
1,°C | 3mE2 0 2ro BRENE Ha
P61 EOTOPOH SOAMOKED:
" ’ padoTy JBNraTe
00DIBIEHS (2POSRIX NPODOK

OORCIRYERER 2RIXOM0 OV IBArATeIR

00RCRYRHES SETPYINRHEOTD (VK TBH-

E (]

odecnegerse GRCTPOIC BOrpesa I Xo-

POERE NPEASICTOCTH

ESIHIYNTSILH0E PAIAHACHHE MaC31 8

kzpTepe

SINRTHOS PRYANACHHE MACIE 5 5APTEDS

6.21 3axroueHre 00 IKCIUTyaTal[MOHHBIX KayecTBax OCH3WHA

[To naHHBIM (PaKIMOHHOTO cOocTaBa O€H3MHA MOXKHO CJENIaTh BayKHBIE 3aKIOYEHUsSI O paboTe
KapOIOpaTOpHOro JABHWraTteiass Ha JaHHOM TorumBe. Jlyisg oSToi menM mpeanaraercs psin
sMOupuyeckux ¢opmyn u rpapuku (cM. puc. 4 u puc. 5), pazpaboTaHHbIE HA OCHOBaHHMM pAJia
WCCIEA0BAaHUMN U TAHHBIX MPAKTUKH.

1. Temnepatypa Bo3ayxa, °C, Bblllle KOTOPO MOKHO 0XKHMJATh 1epeOou B paboTe ABUraTes
n3-3a2 00pa30BaHMs MAPOBO3AYIIHBIX MPOOOK,

t,@t,010
2. Temnieparypa BO3/1yxa, BbIIIE KOTOPOIl BO3MOXKHBI: JISTKUHM MTYCK XOJOJHOTO ABUTATEIS
t =t ./1:25=5%:

nn 10 %

YAOBJICTB OpHTeHBHBIﬁ IMyCK ABUTATCIIA

12



t_=0,679¢,, —68.5-09.5,

) 10,

3. Temmeparypa BO3IyXa, HHXKE KOTOPOH MPAKTUYECKHM HEBO3MOXKEH IYCK XOJOIHOTO
JIBUTATES,

rieS=(t -t

H.

r =0657¢,

H.

,—685-09- /¢ wmt =05 —50.5.
4. TemmepaTypa roproueil CMEcH BO BIIyCKHOM TPYOOIPOBOJIE, IPU KOTOPOH 3aKaHYMBACTCS
MPOTPEB JIBUTATEIIA,

7‘::p = 0,5(t,,,,— 60) nm b= (¢, —60)/2.

50% 50 %

5. I3MeHeHne TMHaMHUYHOCTH aBTOMOOMIIS, %, TIO CPAaBHEHMIO C YCIOBHO HOPMAJIbHOU
ALl =100 =0.5(t., .. =90).
6. I3meHeHune pabodero nzHoca apuraress, %, 1o CpaBHEHUIO C HOPMAJIbHBIM H3HOCOM

AW3s = 100 +0,03(¢, . — 160)2,

{
900

Ha puc. 5 npencraBiieHbl KpUBBIE, BRIPAKAIONINE 3aBUCHMOCTD ITyCKOBBIX KauecTB OEH3WHa,
€ro crocoOHOCTH 00ecreYnBaTh AOCTATOUHYIO IPUEMUCTOCTh JIBUTaTells, 00pa30BbIBATh MApPOBbIE
MPOOKH M pa3kmKaTh MAciio B KapTepe OT 3HAYEHUI XapaKTEePHBIX TOYEK (PPaKIIMOHHOTO COCTaBa U
TEMIIEPATYPHI OKPY>KAIOILIEr0 BO3LyXa.

[Tpu moIB30BaHUU ITOK HOMOTPAMMOM 10 OCH a0CIIMCC HAHOCAT TEMIIEPAaTyphl ieperonku 10
%-noro, 50 %-noro u 90 %-HOro OeH3WHA W, BOCCTAHABIMBAS W3 HHUX MEPHEHIUKYISAPHI 10
IIEPECEUCHUs] C COOTBETCTBYIOIIMMHU KPUBBIMM, OTMEYAlOT HAa OCH OpJUHAT IpelebHbIe
TEMIIEPATYPHI BO3AYXa Ul IPUMEHEHUS UCIIBITYEMOT'0 TOILUIMBA.

Hanpumep, ucnonb3ys rpadux ¢ppakiMOHHOTO cocTaBa O€H3MHA (CM. puC. 2), MOIY4aroT

iR =007Ct = 11550, b =175°C,
CIIEyIOIIME TOKA3aTeNHN: D% _

B stom ciydyae HaOnromaercs cieayrolee: oOpa3oBaHUE MAapOBBIX MPOOOK MOXKHO OXKHAATh
npu Temmeparype Bo3ayxa Beimie +25 °C; nerkuil myck xosonHoro asurarens (1-2 obopota
KOJIEHYaTOTro Baja co CKOPOCThIO 35—45 00/MUH) BO3MOXKeH npu Temneparype Huxke 0 °C; nerkuit
NycK JBuraresns 0e3 NpeABapUTENbHOIO MOJOrpeBa NPAKTUYECKH BO3MOXEH JIUIIb MpU
Temreparype Bozayxa Bbime —20 °C; xopomias NPUEMHCTOCTh JABHUTarens, paboTarouiero Ha
JAaHHOM TOIUIMBE, OYJeT MpH TemIeparypax Bo3ayxa 10 —3 °C; mpu TemmnepaType Bo3/1yXa HUXKE —
20 °C MOXHO OXHAaTh MHTEHCHUBHOTO Pa3KIKEHUS KApTEPHOTO Maclia, a MpH TeMIlepaType
Bo3ayxa Bhle +2 °C pazkikeHUe Mmacia B kaprepe OyneT HezHauuTenbHBIM. Ilo rpaduky (cm.
puc. 5), BbIpakarollleMy 3aBUCUMOCTb W3HOCOB JIBUraTells OT TEeMIlepaTypbl KOHIA MEpPEroHKU
IIPUMEHSIEMOTO TOIUIMBA, MOXXHO CYIWTbh, KaK M3MEHSAIOTCS M3HOCHI IPH IEPEXOJE ABUTATENS C
paboThl Ha cTaHIAPTHOM OeH3uHe A-66 Ha HcnbITyeMoe TOIHBO. [1o 3Toil ke HoMorpaMmme MOYKHO
CYAMTB O pacxo/ie JaHHOTO TOIUIMBA I10 CPAaBHEHMIO C PACX0J/IOM CTaHIAPTHOTO OCH3HMHA.

0%
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Puc. 5. I'paduk 3aBUCMMOCTH U3HOCA IBUTATENS U PACXOa TOIJIMBA OT TEMIIEPATyphl KOHIIA
MIePEroHKU

®opma npeacTraBiaeHus pe3yJabTara:

[Tocne 3aBepuieHust paOOTHI CTYIEHTHI JOJKHBI IPEACTABIATH OTYET, B KOTOPOM CIEAYeT
BBINOJIHUTH U NIOKA3aTh CIEAYIOLIEE:

1. Yka3zarp, 4TO BBIpakaeT MoKa3aTeidb (PAKIMOHHOTO COCTaBa TOIUIMBA M KAaKOBO €ro
BIIMSIHME Ha pa00Ty aBTOMOOMIILHOTO AIBUTaTEs.

2. BbluepTuTh CX€My ONBITHON YCTAaHOBKH U JJaTh €€ ONHMCAHUE.

3. OnucaTh METOJIUKY ITPOBEACHUS PaOOTHI.

4. HauepTuth TaOIMILy C pe3ysbTaTaMu OIIbITA.

5. IlosnyueHHbIE SKCIEPUMEHTAIbHBIE PE3yJbTaThl MOKa3aTh B CPAaBHEHUU C TPEOOBaHUSIMU
CTaHJapTa.

6. Kak riaBHbI BBIBOJ JJaTh 3aKJIFOYEHHUE O TOJAHOCTH UCHBITYEMOI'O TOIUIMBA K IPUMEHEHUIO
B AKCIUTyaTal[uy Ha JBUTATENSX BHYTPEHHETO CTOpaHMsL.

Otuer o0 mabopaTtopHOi paboTe Mo OIEHKE KayecTBa
(Yka3aTb HAaMMEHOBaHHE U MapKy MPOJIYKTa)

|]_IGJ'II) paboTsl | |

|3az[aHHe | |

| OcHOBHBIC TTOKa3aTelId KauyecTBa OLICHUBACMOTI'O o6pa3ua |

HanmenoBanue [To TOCTy [TonyuyenHnslie Ha

IoKazaresneu OCHOBaHUU
IPOBEJCHHBIX
aHAJIN30B

|I_IBeT

Mexannueckue

npuMecH, Boaa

Pesynpratel onenku (BogopactBopumsie
KHUCJIOTHI IIEJT0YH

@pakIMOHHBIN COCTaB,
°C:

tHO

10%

20%

30%

40%

50%
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60%
70%
80%
90%
t K.II.

3aKII04YCHHE O
MIPUTOTHOCTH
oOpa3na K
MIPUMEHECHHUIO

Kpurepun onenkmn:

yHI/IBepCEUIBHaH IKajJa OOCHKHU 06paSOBaTeJIBHBIX ,Z[OCTI/I}KCHI/Iﬁ

[IpoueHT pe3ysIbTaTUBHOCTH
(TIpaBUIIBHBIX OTBETOB)

KauecTBeHHas OlICHKA ypOBHSI IOATOTOBKH

bann (otmeTka)

BepOanpHbIil anasior

90 — 100% 5 OTimyHO

80 — 89% 4 Xoporo

60 — 79% 3 Y 10BJIETBOPUTEIEHO
menee 60% 2 HeynoBineTBOpUTEIbHO
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Tema 2.2. ABTOMOOM/IbHBIE TOIJINBA
JlabGoparopHoe 3ansiTue Ne 2
OmnpenesieHne Ka4ecTBa AU3€JIbHOT0 TONJIMBA
Ieanb: onpenennTs OCHOBHBIE TOKA3aTENIN KA4e€CTBA IU3EIbHOIO TOILJIMBA.
Beinosinus patdory, Bel Oyaere:
ymemp:
V3. ONpCACIIATh THUII U KOJIMYCCTBO HGO6XOI[I/IMBIX OKCILTYaTallUOHHBIX MaTCPpHUAJIOB;
V4. mnonbupate Marepuaibl TpeOyeMOoro KadecTBa B COOTBETCTBUHM C TEXHHYECKOM

JIOKYMEHTALUEH;

Y0 01.01 pacmo3HaBaTh 3a1ady W/WiIK TpodieMy B TIPO(PECCHOHAIBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE;

Yo 01.02 aHAJIM3UPOBATH 33/1a4y W/WIIH MPOOJIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;

Yo 01.04 BBISBIIAITH M D(PPEKTHUBHO UCKATh HH(OPMAIHIO, HEOOXOUMYIO JJISl PELICHUS
3a/1a4d U/WUIU TTPOOIIEMBI,

Yo 01.06 OTIpeNeNATh HEOOX0IUMBIE PECYPCHI;

Yo 03.02 MPUMEHSTh COBPEMEHHYIO Hay4HYIO MPO(eCcCHOHANBHYIO TEPMUHOJIOTHIO;

Yo 04.03 a¢(deKkTHBHO paboTaTh B KOMAHJIC;

Vo 07.01 c00JTIt01aTh HOPMBI SKOJIOTHYECKON O€30MaCHOCTH.

Marepuanbnoe obGecneyeHue: Buckozumerp Tuna BIDK-2 u Buckosumerp IlunkeBuua,
CTEKJISIHHBIE LIWIIMHAPHI 1uaMeTpoM 40... 55 MM, TU3€IbHOE TOIUINBO

3ananne:

Omnpeznenuts MapKy MCIBITYEMOIo o0pasua.

Ilopsinok BbINOJHEHHS PadOTHI:

1. Omnpenenuth KadecTBO oOpasla JAM3EIbHOIO TOIUIMBA IO BHEIIHUM IpU3HaKaM
(mpo3paydHOCTb, LIBET, 3allaX, HAJTMYKUE BOJAbl U BUIUMBIX HEBOOPYKEHHBIM IJIA30M MEXAHUUYECKUX
npumecei).

OneHka An3eJbHBIX TOIVIMB 110 BHEIIHUM NPHU3HAKAM

Bce nusenbHBIE TOIUIMBA OKpalIeHbI, YTO OOYCJIOBJICHO HAJIMYUEM B HUX PACTBOPEHHBIX
cMoi. B 3aBucMMOCTM OT HpUpOABl M KOJMYECTBA CMOJ IIBET TOIUIMBA, OMNpElEIseMbli B
CTEKJISIHHBIX IMIMHApPaxX auameTpoM 40... 55 MM, U3MEHsIETCS OT JKEITOrO 10 CBETIIO-KOPUYHEBOTO.
UeMm MeHbIIE MHTEHCHUBHOCTh OKPAaCKHM TOIUIMBA, T. €. YEM OHO CBETJIEe, TEM MEHbILE B HEM
CMOJIUCTBIX BEILECTB U TEM BBIIIIE €r0 Ka4eCTBO.

B OonpmmHCTBE cilydaeB JAM3ENbHbIE TOIUIMBA HMMEIOT HEPE3KO BBIPAKEHHBIM 3amax,
TUIWYHBINA JUII MHOTMX HEe(TENpOayKTOB (3a UCKIIOUYEHHUEM OEH3MHOB M KEPOCHHOB). 3UMHHUE U
0COOCHHO apKTHUYECKHE COPTa JMU3ENIbHBIX TOIUIMB Majlo OTIMYalOTC MO (PPaKOHHOMY COCTaBY
OT K€POCHHOB, MI03TOMY I10 3a11aXy OHU MOTYT OBITh CX0XKH C KEPOCHHAMH.

[Tocne oneHku ucnpITyeMoro odpasua 1o BHEIIHUM IpHU3HaKaM He0OXOJUMO CPAaBHUTH €0 C
MMEIOIIMMHUCS B Ja00paTOpUM MPOOAMU CTaHIAAPTHBIX AU3EIbHBIX TOIUIUB U JaTh IPEIBapUTEILHOE
3aKJIIOYEHHUE O €T0 MPHUHAJIEKHOCTH K TOW WM MHOW MapKe TU3EJIbHOrO TOIIMBA.

2. OnpenienuTh KHHEMAaTHUYECKYIO BSI3KOCTh MCIIBITYEMOro o0pasiia AU3eIbHOro TOIIMBA MpU
temneparype +20 °C.

Onpenenenne KHHEMATHYECKOH BA3KOCTH HCNIBITYEMOro 00pa3na TOIJIuBa

BsiskocTh mopaBisitoniero OONBIIMHCTBA HE(TENPOAYKTOB (TOIUIMB, KUIKHUX CMAa30YHBIX
MaTtepuanoB, CHenuanbHBIX KHUIKOCTEH) NPUHATO BBIpaKaTh B E€AMHUIAX KHHEMaTHYECKON
BSI3KOCTH, KOTOPast OTMPEAEIISIeTCs C MOMOIIBI0 KamUIIpHBIX BUcko3umeTpoB o 'OCT 33-2000.

BsI3Kk0CTBIO Ha3bpIBae€TCA CBOMCTBO KMJIKOCTH OKa3bIBATh COIPOTHUBIICHUE NEPEMEILEHUIO €€
CIIOEB IIOJ] JE€WCTBUEM BHEIMIHEH CHJIBL. OJTO CBOMCTBO SIBJISIETCS CIIEJICTBHEM TPEHUS,
BO3HUKAIOIIETO MEXAY CJIOSIMU KMJIKOCTH.

Jlig ompeneneHuss KMHEMaTHUeCKOM BS3KOCTH V HCIOJIb3YIOT BUCKO3UMETPBI Pa3IMYHBIX
tunoB. Haubonbiee pacnpocTpaHeHue mHoiayduian Bucko3umeTp tumna BIDK-2 u Buckozumetp
[InHkeBHya.
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3. OnpenenuTh MIOTHOCTh MCIBITYEMOro oOpa3slia JW3eIbHOr0 TOIUIMBA IpU TeMIleparype
+20 °C.
[Tpu onpeneneHny KHNHEMAaTHYECKOM BA3KOCTH KUAKOCTEH HEOOXOANMO:

a) 3alOJIHUTh MOYTH JI0 KpaeB MMeroluiics Ha pabouem Mecte (GapdopoBblil TUrENb
HCIIBITYEMbIM JU3€JIbHBIM TOILIUBOM,;
b) HaJIeTh PE3WHOBYIO TPYOKYy 7 C TpylIed Ha TOJIBIH OTPOCTOK 6 BHCKO3UMETpA

[TuHKeBUYa U TIEpEBEPHYTHh BUCKO3UMETP, HAIIPABUB OTKPHITHIMU KOHIIAMHU BHHU3, KaK MMOKa3aHO Ha
pUCYHKe. 3aTeM 3a)xaTh HIDKHIOI YacTh IIMPOKOrO KOJEHa SMEeXAy CPEeIHUM U yKa3aTelbHbIM
NaJbLAMH TPAaBOU PYKU Tak, YTOOBI OOJBIIUM MAJIbIIEM MOKHO OBLJIO 3aKPBITh C TOPILA HIMPOKOE
koseHo. [locie 3Toro B34Th B JIEBYIO PYKY TUTEIIb C TOIUIMBOM U OIYCTUTH B HETO (10 JTHA) y3KOe
KOJICHO / BUCKO3UMETPA;

C) C TIOMOUIBIO TPYIIN Yepe3 y3Koe KOJEHO / 3allOJIHUTh TOIUIMBOM PaCIIMPHUTENbHBIE
emkoctd 2 1 3. Korzna ypoBeHb TOIIMBa JOCTUTHET METKHU b, ciieayer mpekpaTuth OTCOC BO3IyXa
rpyiuei ¥ ObICTPO MEepeBEPHYTh BUCKO3UMETP, HAIIPABUB OTKPBITHIE KOHIIBI €r0 KOJIEH BBEPX;.

d) cHsTH pe3uHOBYIO TPYOKY C ITOJIOTO OTPOCTKA 6 M TE€M e KOHIIOM HaJeTh €€ Ha Y3KOe
KOJICHO, TMPEABAPUTENBHO O0O0TepeB €ro TKaHblO WM (UIBTPOBAIBHON Oymaroil. 3atem
BEPTUKAJIBHO MOTPY3UTh BUCKO3MMETP B TEPMOCTAT M 3aKPEMHUTh B 3aKMME IITAaTHBA BEPXHIOIO
4acTh MIMPOKOIO KOJEHa TaK, YTOOBI pacUIMpUTelIbHAas €MKOCTh 2 OKa3ajlach MOJHOCTHIO B
TEPMOCTATHOM KUIKOCTH;

e) UCIBITAHWE HAYUHATD, BBIJIEP’KaB BUCKO3UMETpP B T€PMOCTaTe HE MeHee 15 MuH mpu
temneparype +20 °C, KOTOpyO HYXHO IOJJIEPKUBATH B TEYEHHUE BCErO OIbITa C TOUHOCTHIO +0,3
°C. He BpIHHMas BHCKO3UMETpaA U3 TEPMOCTATa, MEAJICHHO 3alOJHUTH TOIUITMBOM, MEPETEKIINM B
mporecce BBIACP)KUBAHUS B TEPMOCTaTe B PACHIMPHUTEIBHYI0 €MKOCTh 4, pPacCIIMPHTEIbHYIO
€MKOCTh 3 Tak, 4TOObI €ro ypoBeHb ObLI Bbilie MeTKH A. Ilpu 3amonHeHMHM W BBIIEPKUBAHUU
BHCKO3UMETpa B TOILIMBE HE JOJDKHO 00pa30BBIBATHCS Pa3phIBOB U My3BIPHKOB BO31yxa. [logHSB C
MOMOIIBIO TPYIIM TOIUIMBO BBINIE METKU A, HE0OX0IuMO HAOMIOAATh 32 MPOUCXOMSIIMM IOCIe
ATOTO TMEpeTeKaHHEeM TOIUTMBA Yepe3 KalUIp B pacliMpeHue. B TOT MOMEHT, Korja ypOBEHb
TOIJIMBA JIOCTUTHET METKH A, HY)XHO BKJIIOUUTH CEKYHJOMEp, a MOCJIE BBITEKaHMs TOIUIMBA U3
pacmpuTeIbHOW €eMKOCTH, T. €. B MOMEHT IIPOXO’KACHUSI YPOBHEM METKH b, €ro BBIKITIOUHUTD.

3amep BpeMeHM ocyulecTBisiercs ¢ ToyHocThio A0 0,1 c. C Toif ke mopuumeil TomiauBa
MOBTOPUTH OIBIT CTOJBKO Pa3, YTOOBI MOKHO OBLIO BHIOpATh MATH 3HAYCHHWI BPEMEHHW MCTEUCHUS
(t1 t2, t3, t4, t5), MakcuManbHas pa3HHUIlA MEXKIY KOTOPHIMH HE MpeBbinaia Obl 1 % OT 3HaYeHUs
OJTHOTO W3 HHX; BBIYUCIUTh KHHEMATHYECKYIO BS3KOCTh MCIBITYEMOTO TOILUIMBA TIPU TEMIIepaType
+20 °C o popmyne y=C*tcp
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Puc. 6 3amonHeHne AU3eTbHBIM TOIUTMBOM BHCKO3uMeTpa [InHKeBHYa 1 —Yy3K0€ KOJICHO;
2, 3, 4 — pacupuTeNbHbIE eMKOCTH; 5 — IIMPOKOE KOJIEHO; 6 — MOJIbII OTPOCTOK;
7 — pe3uHoBas TpyOka; A, b — meTku



rne C — mocTosiHHas BUCKO3UMETpa (yKa3aHa B MaclopTe BUCKO3UMETpa), Mm2/c2; tep —
cpeaHee apupMETUYECKOE U3 IISITH 3HAYEHUH BPEMEHU UCTEUEHUS UCTIBITYEMOM JKUIKOCTH, C.

BrruncnenHoe 3HaY€HHUE Y OKPYIJIUTh C TOYHOCTBIO J0 TPETHErO 3HAKa, T.€. B OKOHYATEIbHOM
pe3yibTaTe N0JIKHBI ObITh OTPa’KEHBI TP MOCIIEAOBATENbHBIX IECATUYHBIX OPSAKA.

4. YCTaHOBUTH 1O HMEIOLIUMCS JaHHBIM MapKH HCIBITYEeMOro o0paslia TOIUIMBA, €ro
cootBeTcTBUs ['OCTy (mnm TY) u odopmiieHHe 3aKIIOYEHUs O MPUTOJHOCTH JaHHOTO oOpasia
TOIUIMBA I ABUTATEJIEd aBTOMOOWIIEN.

dopma npeacTaBiaeHus pe3yJabrara:

[Tocne 3aBepiieHust pabOTHI CTYAEHTHI JOJDKHBI MPEICTABIATh OTYET, B KOTOPOM CIEIyeT
BBIIIOJIHUTG U I10KA3aTh CIEAYIOLIEE:

1. BeruepTuTh CXE€My ONBITHOM YCTAaHOBKH U JJaTh €€ ONMCAHUE.

2. OnucaTth METOAMKY MPOBEICHUS pPaOOTHI.

3. Haueptuth TabnuIly ¢ pe3yabTaTaMy OIbITA.

4. TlonydeHHble SKCIIEPUMEHTANIbHBIE PE3yabTaThl MOKa3aTh B CPABHEHUU C TPeOOBaHUSMU
CTaHJapTa.

5. Kak rnaBublii BeIBOJ naTh 3akiaroueHue o cooTBeTctBus [OCTy (wnmu TY) u odhopminenue
3aKJIFOYCHHS] O TPUTOJJHOCTH JAHHOTO 00pasiia TOIJIMBA JUIs ABUraTeNeil aBTOMOOHIIEH.

[Tokasanue/Temmneparypa TemneparypHas monpaBka y,[[lmotHOCTh TommBa p mpu +20
apeomeTpa (rormsa, °C kr/(m3 °C) °C, r/cm3

Kputepun onenkmn:
YHUBepcalibHasl 1IIKaJIa OLIEHKH 00pa30BaTeIbHbIX JOCTHKEHHUH

IIponeHT pe3ynbTaTUBHOCTH KauecTBeHHas olleHKa ypOBHS MOJTOTOBKU
(MpaBUIILHBIX OTBETOB) bamn (ormetka) BepbanbHblii ananor
90 — 100% 5 OTan4HO
80 — 89% 4 Xoporo
60 — 79% 3 Y 10BIETBOPUTETBHO
menee 60% 2 HeynoBineTBOpUTENHHO
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Tema 2.2. ABTOMOOM/IbHBIE TOIJINBA
IIpakTuyeckoe 3ansaTue Ne 1
OmnpenesieHne pacxoaa ToNJIUBA
Heab: onpenenuts nNoTpeOHOE KOJIMYECTBO TOIUIMBA C YYETOM 3a/IaHHBIX KIMMAaTHYECKUX U
JOPOKHBIX YCIOBUM.

Beinosinus patdory, Bel Oyaere:

ymemb:

VY 3. onpenensaTs TUI U KOJIMYECTBO HEOOXOMMBIX IKCILTyaTallHOHHBIX MaTepHAJIOB;

V4. nonbupath Marepuangbl TpeOyeMoro KadyecTBa B COOTBETCTBHMM C TEXHHUYECKOU
JIOKYMEHTaLUEH;

Y0 01.01 pacmo3HaBaTh 3a1ady W/WiIK TpodieMy B TIPO(PECCHOHAIBHOM H/WIH
COLIMATIbHOM KOHTEKCTE;

Yo 01.02 aHAJIM3UPOBATH 33/1a4y /WM MPOOJIEMY M BBIJICTATh €€ COCTAaBHBIC YaCTH;

Yo 01.04 BBISBIIAITH M 2(PPEKTHUBHO UCKATh HHPOPMAIINIO, HEOOXOIUMYIO ISl PEILICHHS
3a/1a4¥ U/ Ui MPoOIEMBbL;

Y0 01.06 OIpeeATh He0OXOJUMbIE PECYPCHI;

Yo 03.02 MPUMEHSTh COBPEMEHHYIO HAyYHYIO TPO(eCcCHOHANBHYIO TEPMUHOJIOTHIO;

Yo 04.03 a¢(deKkTHBHO paboTaTh B KOMAHJIC;

Vo 07.01 c00JTII01aTh HOPMBI SKOJIOTHYECKON O€301TaCHOCTH.

MarepuanbHoe obecneyeHue: MocaJoyHble MECTa MO0 KOJIMYECTBY oOydaronuxcs; padbouee
MECTO MpernojaBaTelis; KOHCIEKT JICKIH, HHTEPHET-PEeCypChl, JIHUHEHKa, TPAHCIIOPTHUP, KapaH/alll,
JIACTHK.

3aganme:

Onpenenuth pacxoJ TOIUIMBA I JISTKOBOTO M TPY30BOrO aBTOMOOWIIS, aBTOOYyCa,
aBTOMOOMJII-CaMOCBajIa U CIIELIaBTOMOOKIIA.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 OnpenenuTh pacxo]] TOIUTUBA IS IETKOBOTO aBTOMOOWIIS:

Q,=0,01-Hs'S (1+0,01-D),;
20e Hs— HOpMma pacxona ToruiiBa Ha poder aBToMoous, /100 kwm;
S — mpober aBTOMOOUIIS, KM;
D — nomnpaBouHblii Ko3pGuUIMEHT (CyMMapHas OTHOCUTENIbHAsI HaJl0aBKa WJIM CHUXKEHHUE) K
HOpME B IIPOIICHTAX.

2. Z[J'ISI aBTO6y00B HOPMHUPYEMOC 3HAYCHUEC PACXOda TOIIJIMBA OIPCACIACTCA:
Q,=0,01-Hs S (1+0,01-D) + H,, T

3.I[H5[ TPY30BBIX aBTOMO6HHef/’I HOPMHPYEMOC 3HAUYCHUC pacxoaa TOINIMBA OIMPCACIIACTCA I10
CJICAYIOIIEMY COOTHOIIICHUTO!:
QH=O,01 (Hsan'S+Hw'W) (]+0,01 'D),
Qu=0,01*(41%348+2%3,2%230)*(1+0,01*12)=176,29
Jlns aBTOMOOHJIEN-CAMOCBAIOB HOPMUPYEMOE 3HAUYEHUE PACXO0/1a TOIUIMBA ONPEIEIIETCS MO
CJICAYIOIIEMY COOTHOIICHUTO!:

Q,=0,01Hsgne S-(1+0,01-D)+Hy Z,

4. HopMaTuBHBIN pacxoj] TOILIUB (J1) JJIsl CIIEIIaBTOMOOUIIEH OTIPeIeIIIeTCs CIIeTYIOINM
obpa3zom:

Q, = (0,01-Hy-S + He'T)-(1+0,01-D)
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dopma npeacTaBJieHus pe3yabTarTa:
O6ocHOBaTh BHIOOP MONPABOYHBIX KO3()(PUIIMEHTOB, OTYET MPEAOCTABUTH MIPEIOIaBATEINI0 Ha
MIPOBEPKY B TETPAIU WM MO CpeAcTBaM oOpasoBareibHOro noprana MI'TY.

Kpurepun oneHku:
YHuBepcaipHas MIKaJia OIICHKU 00pa30BaTeIbHBIX JOCTHKECHUI

[TponeHT pe3ylbTaTHBHOCTH KauecTBeHHas1 OlleHKa ypOBHS MOJTOTOBKU
(TIpaBUIIBHBIX OTBETOB) bann (otmeTka) BepbanbHblii ananor
90 — 100% 5 OTim4HO
80 — 89% 4 Xopo1io
60 — 79% 3 Y 1OBJIETBOPUTEIILHO
MeHee 60% 2 HeynosnersopurenbHo
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Tema 2.2. ABTOMOOHJIbHEBIE TOILINBA
IIpakTuyeckoe 3ansitue Ne 2
OmnpenejieHHe OKTAHOBOI0 YUCJIa 0€H3UHA, TOJYYeHHOT0 CMellIeHHeM JIBYX MapoK.

Hean: onpenenuTb MapKy O€H3WHA IIOJYYEHHOTO IIyTeM CMEUICHHs JABYX MapoK ¢
Pa3JIMYHBIM OKTAHOBBIM YUCIIOM.

Bbinosinus padory, Bol Oyaere:

ymemp:

V3. onpenenars THI U KOJIMYECTBO HEOOXOAMMBIX IKCILUTyaTal[MOHHBIX MAaTEPUaJIOB;

V4. monbupath Marepualbl TpeOyeMOoro KadecTBa B COOTBETCTBHHM C TEXHHUYECKOU
JIOKYMEHTaIUEeH;

Yo 01.01 pacrio3HaBaTh 3agady W/WIM TpoOieMy B NPO(PECCHOHATBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE;

Y0 01.02 aHATM3UPOBATh 3a/1a4y U/WUJIH IPOOJIEMY U BBIICIATH €€ COCTaBHbIC YacTH;

Yo 01.04 BBISBJIATH M 3Q(GEKTUBHO UCKATh MH(OPMALINIO, HEOOXOAUMYIO IS PEIICHHUS
3aJauu ¥/WIU IPOOIIEMBL;

Y0 01.06 OTIpeeNATh He0OXOIUMbIE PECYPCHI;

Y0 03.02 MPUMEHSTH COBPEMEHHYIO HAYIHYIO MTPO(eCCHOHATBHYIO TEPMUHOJIOTHIO;

VYo 04.03 s dexTrBHO paboOTaTh B KOMAH/E;

Y0 07.01 coOTI0aTh HOPMBI KOJIOTHIECKON OE30ITaCHOCTH.

MaTtepuaibHoe ofecnedeHne: MOCcaI0UYHbIC MECTa TI0 KOJIMYECTBY O0ydaronuxcs; padodee
MECTO IMPENOaBaTeNsl; KOHCIEKT JIEKIHNI, THTEPHET-PECYPCHI, JUHENKA, TPAHCIIOPTUDP, KapaHaalll,
JIACTHK.

3ananue:

1. Onpenenuth OKTAaHOBOE YHUCIO OEH3MHA, IMOJYYEHHOTO CMEUICHHEM JABYX
MapOK C pa3IMYHBIMUA OKTAaHOBBIMU YHCJIaMU (10 MOTOPHOMY METOY).
2. Onpenenuth pa3HUIy B Macce HEPTEMPOAYKTa, MEPEBOSUMOr0 B OEH30BO3€E
BMmectuMocThio 33000 11 (33 M3) npu temneparype +200C u nipu TemriepaType yKazaHHOM
B BapHaHTe.
KpaTkue TeopeTnyeckue cBeIeHUS:
OxTaHOBOE YHCIIO onpeensercs mo Gopmyse:

OY=0Yu+(/Is*(OYB-OYn)/100),

rie OUx u OUB - okTaHOBBIE yHclia (II0 MOTOPHOMY METOAYy) COOTBETCTBEHHO HHU3KO- H
BBICOKOOKTaHOBOTOOEH3MHA;

JIB - m0JIsI BEICOKOOKTAaHOBOT'O OE€H3MHA B cMecH, Y.

[Tepen penrenneM 3a1a4u HEOOXOMMO ITEPEBECTH OKTAHOBOE YHCIIO OCH3MHA, ONIPEICIICHHOE
UCCIIEIOBATENIbCKUM METOJIOM, B COOTBETCTBYIOIIEE €My 3HA4eHHE OKTAaHOBOTO YHCIA,
OIIpeIeTICHHOE MOTOPHBIM METOIOM.

Macca Hedrenpoaykra B 6eH30B03€ onpesensercs mo Gopmynam

M=V*gu M1 = V*l.

Pasnwuira B Macce omnpenenseTcs mo popmyiie

M =M - M1

IIpu sToM eciit ty Menbire 20°C, To By = B + (BE*Et),

Ecmu t; eciin Oonple 2OOC, TO By = Bl - (BE*Et).

TunoBble 3aaHUA:

BapunaHnt OYu OYs B Temmepatypa [InoTHOCTB
HerenpoaykTa ti, °c HedTenpoayKTa mpu
t=20°C, r/em’
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0 A-76 AN-92 20 +35 0,742
1 A-76 AUN-95 25 -10 0,762
2 A-76 AN-98 30 -20 0,821
3 AN-92 AUN-95 35 -5 0,850
4 AN-92 AN-98 40 +10 0,755
) AN-95 AUN-98 45 +33 0,783
6 A-76 AN-95 50 +17 0,875
7 AN-95 AN-98 55 +7 0,749
8 AN-92 AN-95 60 0 0,835
9 AN-92 AN-98 65 +22 0,885

Tabnuma4. TemnepaTypHas nonpaska K IIIOTHOCTH HEPTEIPOAYKTOB

[TnoTHOCTB TemneparypHast morpaska [TnoTHOCTB TemneparypHas mormpaska
He(TenpoayKTa Apnal’ He(TenpoayKTa Apna 1°
p, T/cM p, T/cM

0,6900-0,6999 0,000910 0,8500-0,8599 0,000699
0,7000-0,7099 0,000897 0,8600-0,8699 0,000686
0,7100-0,7199 0,000884 0,8700-0,8799 0,000673
0,7200-0,7299 0,000870 0,8800-0,8899 0,000660
0,7300-0,7399 0,000857 0,8900-0,8999 0,000647
0,7400-0,7499 0,000844 0,9000-0,9099 0,000633
0,7500-0,7599 0,000831 0,9100-0,9199 0,000620
0,7600-0,7699 0,000818 0,9200-0,9299 0,000607
0,7700-0,7799 0,000805 0,9300-0,9399 0,000594
0,7800-0,7899 0,000792 0,9400-0,9499 0,000581
0,7900-0,7999 0,000778 0,9500-0,9599 0,000567
0,8000-0,8099 0,000765 0,9600-0,9699 0,000554
0,8100-0,8199 0,000752 0,9700-0,9799 0,000541
0,8200-0,8299 0,000739 0,9800-0,9899 0,000580
0,8300-0,8399 0,000725 0,9900-1,000 0,000515
0,8400-0,8499 0,000712

ITopsinok BbINoJIHeHUs padoOThI:

1 OnpenenuTh OKTAaHOBOE YUCIIO CMEIIMBAEMbIX MapOK O€H3MHA [0 MOTOPHOMY METOAY.

2 OnpenenuTh OKTaHOBOE YHCIIO OIYYEHHOT0 OEH3UHA.

30mnpenenuTh MapKy MOJYYEHHOTO O€H3MHA IO OKTAHOBOMY UHUCITY.

4 OmnpenenuTh TeMIEPAaTYpHYIO MONPaBKy Ap B 3aBHCHUMOCTH OT HMCXOJHOM IUIOTHOCTH
He(TenpoayKTa.

5 Onpenenutsd pazHully remneparyp At

6 OrnpenenuTh MIOTHOCTh HEPTENPOIYKTA MPU TEMIIepaType ti.

7 OnpenenuTs pa3HUILy B Macce NMepeBO3UMOro HeTeNnpo yKTa pu TeMiepaTtypax t u ty

dopma npeacTaBiaeHus pe3yabrara:
OTUCT MNpPEAOCTAaBUTL IMPEIOoAaBaTCIit0O Ha IPOBEPKY B TETpaad WK 10 CpEACTBaM
obpazoBatensHOro nopraga MI'TVY.

Kpurepun onenkmn:
YHuBepcanpHas IKajla OlIEHKH 00pa30BaTeNbHBIX JOCTHKEHUI

HpOLICHT PE3YIbTATUBHOCTHU KauecrBennas OIICHKA YPOBHS NOJATOTOBKHU

(MpaBUIILHBIX OTBETOB) bann (ormerka) ‘ BepbanbHblii ananor
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90 - 100% 5 OT1inyHO

80 — 89% 4 Xopo1io

60 — 79% 3 Y 10BIETBOPUTETHLHO
meHee 60% 2 HeynoBineTBopuTeNnsHO
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Tema 2.3. ABTOMOOM/IbHBIE CMA304YHbIEe MATEPHAJIBI.
JlabGoparopHoe 3ansiTue Ne 3
Onpenenenne KayecTBa MaceJl
Ilesb: onpenenuTb OCHOBHBIE MIOKA3aTeNIN Ka4eCcTBa Macia.

Bbinosinus padory, Bel Oynere:

ymemp:

V3. onpenenars THI U KOJIMYECTBO HEOOXOAMMBIX IKCILTyaTal[MOHHBIX MaTEPUaJIOB;

V4. monbupath Marepualbl TpeOyeMOoro KadecTBa B COOTBETCTBHHM C TEXHHUYECKOU
JIOKYMEHTAaIEH;

Yo 01.01 pacrio3HaBaTh 3agady W/WiIM TpobieMy B MPO(PECCHOHATBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE;

Y0 01.02 aHATM3UPOBATh 3a]1a4y U/UJIH IPOOJIEeMY U BBIICIATH €€ COCTaBHbIC YacTH;

Vo0 01.04 BBISIBIIATH M A()EKTUBHO MCKaTh MH(POPMAIIHIO, HEOOXOIUMYIO JIJIsl pEIICHUS
3a]1auu W/UIHN IPOOIJIEMBL;

VYo 01.06 OTIpeeNATh He0OXOIUMbIE PECYPCHI;

Y0 03.02 NPUMEHATH COBPEMEHHYIO HAYYHYIO MTPO(ECCHOHATBHYIO TEPMHHOJIOTHIO;

VYo 04.03 s dexTrBHO paboOTaTh B KOMaH/E;

Y0 07.01 cOOTI0AaTh HOPMBI KOJIOTUIECKON OE30ITaCHOCTH.

MarepuanbHoe oOecnedeHue: Buckozumerp Tumna BIDK-2 u Buckozumerp IlunkeBuua,
CTEKJISIHHBIC TMINHAPKI fuameTpoM 40... 55 MM, oOpa3iibl macia

3ajanue: onpeneanuTh MapKy UCIBITYEMOTO Macia.

Ilopsinok BbINOJHEHHS PadOTHI:

1. OueHUTH UCTIBITYEMBIN 00pa3ell Maciia o0 BHELTHUM MPU3HAKAM U 3allHCaTh B OTYET

OpHuM W3 myTed NOBBILIEHMS SKCILTyaTallMOHHON HAJIEKHOCTU JIBUraTesiell BHYTPEHHETO
CrOpaHus aBTOMOOWJIEHM M HSKOHOMHYHOTO HCIIOJNB30BAaHHS MOTOPHBIX Macell  SBISETCS
YCTAaHOBJICHUE PAL[MOHAJIBLHBIX CPOKOB MX 3aMEHBI.

B Hacrosmiee BpeMs NEPUOJUYHOCTb 3aMEHBl MOTOPHBIX MAacell OIpPENEseTCs 3aBOJOM-
M3rOTOBUTENIEM U HM3MEpSETCs B KUJIOMETpax Impobera aBToMoOmist. Takoi moJIX0J HE YUUTHIBAET
(aKTHYECKOr0 COCTOSIHMS Maclla Ha MOMEHT ero 3aMeHbl. CTapeHMe Macia IPOUCXOAUT
BCJIE/ICTBUE 3arps3HEHUS MbUIbIO, MPOJYKTAMH U3HOCA, CTOPAHUS TOIIMBA U (PU3UKO-XUMUYECKUX
U3MEHEHUH YIIIEBOAOPOJOB. Macio OKa3bIBaeT BIMSHUE Ha TEXHUYECKOE COCTOSHUE ABHUraresns. B
TO K€ BpPEeMsI U3MEHEHHUs, IIPOUCXOAIINE B padoTe CUCTEM U MEXaHHU3MOB JBUTATENsl, OKa3bIBAIOT
BIMSHME Ha KayecTBO Macia. B cBs3u ¢ 3TUM oTpaboTaBllee Maclio SBISIETCS HOCUTENIEM
KOMIUIEKCHOW HH(pOpMalMK, KOTOpas IO3BOJSET OLEHUTh COCTOSHHME Macia, CBOEBPEMEHHO
OOHapy>XKUTh HEHMCIIPABHOCTh B JIBUTaTelle U NMPOMU3BECTU 3aMEHY Macia Mo ero (akTHYEeCKOMY
COCTOSIHUIO.

Cma3ouHble Maciia OLIEHHWBAIOT MO BHEITHUM MPU3HAKAM TakK ke, Kak OCH3WHBI U JU3eNbHbIC
toruiiBa. COBpEMEHHbIE MOTOPHBIE U TPAHCMHCCHOHHBIE Macia COJIEp’KaT 3HAYUTEIbHO OOJIblie
CMOJI, 4YeM JU3€JbHOE TOIUIMBO, MO3TOMY IO CPaBHEHHIO C IOCIEJAHHM OHHM HMEIT Oosee
MHTEHCUBHYIO OKpacKy (Hampumep, ciod macna TomumHo 40..55 MM cTaHOBUTCSA
HEMpo3payHbIM). B CBSI3M ¢ 3TUM [ KUJAKHX Macel, KpoMe IBeTa B MPOXOASIIEM CBETE,
HE00X0IMMO JTOTIOJIHUTEIBHO (PUKCHUPOBATh U OTTEHOK B OTPAKEHHOM CBETE.

2.0mpeneneHre KHHEMaTHYECKON BA3KOCTH UCIIBITYeMOro o0pasiia MOTOPHOTO Maciia

3. Onpenenenue HHAEKCA BI3KOCTH UCIBITYEMOT0 00pa3iia MOTOPHOTO Macia

K BaxkHeMmMM »SKCIUIyaTallMOHHBIM XapaKTEPUCTUKAM Macel OTHOCATCA BSI3KOCTHBIE
CBOICTBa (B macmopTe Ha Macyo yKa3aHbl KHHEMaTHU4YeCKasi BA3KOCTh U MHAEKC BS3KOCTH).

[Ipu ycTaHOBIIEHHHM MapKu BS3KOCTb OMPEACIAIOT MPU TEX Ke TeMmIlepaTypax, MpU KOTOPBIX
paboraroT y3ibl Tpenus (+40 u +100 °C).

Bpewms ncredenus macia U3 Kaluiuisipa BUCKO3UMETpa 3aMepSIIOT ¢ TouHOCThIo 110 0,2 c. J{ns
orpesieNieHUs] KWHEMaTHYeCKON BS3KOCTH UCIBITYEMOTo o0pas3iia MOTOPHOTO Macja MpH 3aJaHHON
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temriepatype (+40 u +100 °C) nocrarouno npoBectu Tpu 3amepa. [locTosiHHy0 Buckosumerpa C,
MM2/c2, 6epyT U3 TacropTa BUCKO3UMETPA.
Bpewms ucreuenus macna npu remneparype +40 °C, c:

1= 12— > T3= '
r = 7 + 7, + T3
o -
3
Kunemarnyeckas BI3KOCTh Macia mpu temieparype +40 °C, mm2/c:
V40 = CTcp =
Bpewms ncreuenust macia npu temnepatype +100 °C, c:
1= T2~ 5 T3= ;
;= T,HT,+T;
@ -
3

Kunematnyeckas BsI3kocTh Macia mpu Temmneparype +100 °C, mm2/c:

Vigo = Cz-cp =

WNupexc BS3KOCTM Maclia —YCJIOBHBIM IOKa3aTeb, IMOJY4aeMblil MyTeM COMOCTaBICHUS
BSI3KOCTH JIAaHHOTO Maclia ¢ JBYMs TAJIOHHBIMH, BA3KOCTHO-TEMIIEpAaTypHbIE CBOMCTBA OJHOIO U3
KoTopbIX mpuHATH 32 100, a BTOporo — 3a eaunuily. MHAEKC BA3KOCTH XapaKTEepPHU3yeT BS3KOCTh
Macia. YeM OH BbIIIIE, TEM BSI3KOCTHO-TEMIIEPATYPHbIE CBOMCTBA Maciia JIyYllIe.

Ha ocHoBaHuu psga uUCCIEIOBaHWM YCTAHOBJIIEHO, YTO ITyCK JBUTATENs OKAa3bIBACTCS
JIOCTaTOYHO JIETKUM M HE COINPOBOXAAETCA, KAaK M IOCIEAYIOIUNA IPOrpeB, HNHTEHCUBHBIM
W3HAIIMBAHUEM TOJBKO MPHU YCIOBHUU, €CIIM BS3KOCTh Macel HE MPEBOCXOAUT KPUTHUECKOTO
3HA4YEHUs1, PAaBHOTO Il aBTOMOOMIIBHBIX JIBUTaTeneit 1* 10* mv?/c.

OHpelleJII/ITB HHJACKC BA3KOCTHU MOKHO ITPU ITOMOILIIU HOMO2PpAMMbl

Ns0- wile
230 » 0‘0
= P2k
160 A7 %
140 A A0
o AN A
90 IO A
80 /A:/’/A/////';/
L //'{A?/;/
P72
0 > 77 / F 7/
50 %/ %/
i //,%é/
b 4
6

11 12 13 14 15 16 1718 10 20 Mige. MM/C

~
o
)
=

Jlnst 3TOro HYXHO OTJOXHTh MO OCSAM OPAMHAT COOTBETCTBYIOLIME BEJIMYMHBI BA3KOCTH,
MMPOBECTH TOPU3OHTAIHHYIO M BEPTUKAIBHYIO MpsMbIC JHHUU. Ha MecTe nx mepeceueHusi HauTH
JIMHUIO UHJIEKCA BA3KOCTH M 3allicaTh €ro 3HaueHus npu 50 u 100°C B otuer.

4. OnpeneneHue TeMIepaTypsl 3aCTIBAaHUS UCITBITYEMOT0 00pasiia MOTOPHOTO Maciia

Temneparypel, OpH KOTOPBIX Macja JOCTHUTAalOT KPUTUYECKHX 3HAYEHUM BSI3KOCTH,
OTIPEJIEISIOT C TIOMOIIBE0 HOMOTPAMMBI
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Haxonum no HOMorpamme Ne 2 Temmeparypy, MpH KOTOPOH HCIBITYeMbIil oOpaser macia
Mapku M-6,/10I'y Oymer wuMeTh BSI3KOCTb, paBHylO 10 mm2/c. Touky Ha eBOW mIKaje,
cooTBeTcTBYOIYy0 10 MM?/C, CcOeIMHseM IpsSMOM JIMHMEM C TOYKOM Ha IpaBOM IIKajie,
cootBercTBytroneid 100 °C. Jlanee mpoBOJUM BTOPYIO PSMYIO, ISl KOTOPOM MCXOJHBIMH TOYKAMH
cayxar 1000 mv%c m 0 °C. 3areM HaKIambiBaeM JHMHEHKY C OJHOM CTOPOHBI Ha TOYKY,
coorsercTyromyio 1 10* Mm?/c, a ¢ 1pyroii — Ha TOUKY, 0GPa30BABIIYIOCS OT NEPECEUCHHUS ABYX
yKa3aHHbIX NIPSIMBIX. B MecTe nepecedeHus IMHENKU ¢ MpaBoi Kanoi untaem oTeeT: -25 °C.

Takum obOpaszom, oOpazen macina Mapku M-63/10'7, oGecrednmBaeT Myck aBTOMOOMJIBHOTO
nBuratess (0e3 UCTOIb30BaHMs CPEJICTB pa3orpeBa) npu Temiiepatype ne nuxe -25 °C.
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Homorpamma Ne2

®opma npeacTraBjIeHUd pe3yabTara:

ITocne 3aBepiieHuss pabOTHI CTYAEHTHI JOJKHBI MPEICTAaBIATh OTYET, B KOTOPOM CJEIyeT
BBITIOJIHUTH U ITOKA3aTh CIEIYIOIIEE:

1. BeruepTuTh CXE€MY ONBITHOM YCTAHOBKH U JJaTh €€ ONMCAHUE.

2. OnucaTh METOAMKY MPOBEIEHUS paOOTHI.

3. HauepTuTh TabnuIly ¢ pe3yabTaTaMH OIbITA.

4. TlonydeHHble SKCIIEPUMEHTANIbHBIE PE3yJIbTaThl MOKa3aTh B CPAaBHEHUHU C TPEOOBaHUSIMHU
CTaHjapra.
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5. Kak raBHbI# BBIBOJ 1aTh 3akiaroueHue o cooTBeTcTBust [OCTy (wmu TY) u odopmiueHue
3aKJIIOYEHUs O MMPUTOAHOCTH JaHHOTO 0Opasiia

(OCHOBHBIE 3HaueHUsS  IOKa3aTelieH3HaueHHS OCHOBHEIXDPaKTHUECKHE
[MOKa3aTeIIN TS ucneltyemoronokasarenei no 'OCTyoTkiIOHEHHs TTOKa3aTesel
oOpasia mi TY wma wMacinootr 'OCTa umu TY
MapKu

Bsizkoctb, Mm7/c: V100
Vo
HpeKC BA3KOCTH

Temmneparypa
3aCThIBAHUS

Kpurepun oneHku:
YHuBepcaibHas MIKaJia OIICHKU 00pa30BaTeIbHBIX TOCTHKESHUI

[IpoueHT pe3ynbTaTUBHOCTH KauecTBeHHas orieHKa ypoBHS OJITOTOBKU
(IpaBUIILHBIX OTBETOB) bam (ormeTka) BepbanbHblii ananor
90 — 100% 5 OTan4HO
80 — 89% 4 Xoporio
60 — 79% 3 Y 10BIETBOPUTETBHO
Menee 60% 2 HeynosnersopurenbHo
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Tema 2.3. ABTOMOOM/IbHBIE CMA304YHbIEe MATEPHAJIBI.
JlabGoparopHoe 3ansTue Ned
Onpenenenne Ka4ecTBa MJIACTHYECKOH CMa3KH

Hean: onpenenuTs OCHOBHBIE NTOKA3aTeNId KauecTBa Macia.

Bbinosinus padory, Bel Oynere:

ymemp:

V3. onpenenars THN U KOJIMYECTBO HEOOXOAUMBIX IKCILTyaTal[MOHHBIX MaTEPUAJIOB;

V4. monbupath Marepualbl TpeOyeMOoro KadecTBa B COOTBETCTBHHM C TEXHHUYECKOU
JIOKYMEHTaIUEeH;

Yo 01.01 pacrio3HaBaTh 3agady W/WiIM TpobieMy B MPO(PECCHOHATBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE;

Y0 01.02 aHATM3UPOBATh 3a]1a4y U/UJIH IPOOJIEeMY U BBIICIATH €€ COCTaBHbIC YacTH;

Vo0 01.04 BBISIBIIATH M A()EKTUBHO MCKaTh MH(POPMAIIHIO, HEOOXOIUMYIO JIJIsl pEIICHUS
3aJauu W/UIU IPOOIIEMBL;

VYo 01.06 OTIpeeNATh He0OXOIUMbIE PECYPCHI;

Y0 03.02 MPUMEHSTH COBPEMECHHYIO HAyIHYIO MTPO(EeCCHOHATBHYIO TEPMUHOJIOTHIO;

VYo 04.03 s dexTrBHO paboOTaTh B KOMaH/E;

Y0 07.01 cOOTI0AaTh HOPMBI KOJIOTUIECKON OE30ITaCHOCTH.

Mamepuanvnoe obecneuenue: CTEKJISIHHON NaJ0O4YKW, TMNPOOUPKH, CTEKJISHHAs
IJIaCTUHA, ra30Bas ropeska, Ipubdop A ONpeAcIeHUs] TeMIEpaTyphl KarienaaeHus cMa3o0kK:
TEPMOMETp C TMJIb30H; MellaliKa; KallCloJb JUIsl UCIIBITYeMOM cMa3Ku; MpoOupKa-MyQTa; CTakaH ¢
BOJIOM MJIU TJIMLIEPUHOM; DJIEKTPOIUIUTKA, 00pa3Libl.

3aganme:

Y cTaHOBUTH MapKy HUCIIBITYEMOTro 00pasia.

ITopsinok BbINOJIHEHUs padoOThI:

1.0npenenuTh KayecTBO 00pa3lia MIACTUYHOM CMa3KU 110 BHEUIHUM IpU3HaKaM (1LIBET, 3armax,
CTPYKTYpa).

[InacTuyHble (KOHCHCTEHTHBIE) CMa3KM - OCOOBII Kjacc CMa304HBIX MaTepualoB,
MOJTy4aeMbIX 3arylnieHHMeM CMa30uHbIX Macenl (AMCIIEpPCHOHHAs cpela) TBEPAbIMHM BElECTBAMHU
(nucniepcuoHHas ¢aza).

JucnepcuoHHass cpena (Macio) M JucHepcHoHHas (Gasza  (3aryCTHTENb) OINpPEIeNsoT
OCHOBHBIE 3KCIUTyaTallUOHHBIE CBOMCTBA cMa3oK. Ha 1omi0 nucnepcroHHOW cpenbl MPHUXOJIUTCS
75... 95 % obwvema cmasku, a nucriepcuoHHas ¢aza coctaBiseT 5... 25 %.

[InacTuyHble CMa3KU UCHOJB3YIOT B y3JaX TPEHHUs, TaK KaK OHU HE CTEKAlOT C HAKJIOHHBIX U
BEPTUKAJIBHBIX IOBEPXHOCTEH M HE BBIAABIMBAIOTCS M3 Y3JIOB IMOJA JIEHCTBMEM 3HAYMTEIbHBIX
Harpys3oxk.

[InacTuuHple  CMa3KM 10  HA3HAUEHUIO  MOAPA3JENAIOT HA  YETBIpE  TPYIIIBL:
AHTU(PPUKIIMOHHBIE, KOHCEPBALIMOHHBIE, YIIIOTHUTENIbHBIE U KaHATHBIE.

B 3aBucumoctd OT cdepbl NPUMEHEHHUS pa3IMyaloT CMa3Kd OOILero Ha3HAYeHMH,
MHOTOII€JIEBbIE M CHEIHATN3UPOBaHHbIE, @ TI0 pabOTOCIIOCOOHOCTH B PA3NMYHBIX KIUMATHUYECKUX
YCIIOBUSIX - MOPO30YCTOWYUBBIE, TEPMOCTOMKHE U JJI1 YMEPEHHOU KIIMMAaTUUYECKON 30HBI.

[Ipu oreHKe cMa3Ku MO BHEIIHUM IpHU3HAKaM HEOOXOAUMO OOpaTUTh BHUMAaHME Ha €€ IIBET,
3amax u CTpYKTypy (OJJHOPOIAHOCTb).

[IBer st GONBIIMHCTBA CMA30K HE SBJSETCS XapaKTepHBbIM BHEIIHUM IMpHU3HAKoM. MHorue
CMa3KH, B KOTOPBIX HE COAEP)KaTCs CHelHabHble J00aBKH, 00IaJal0T OJMHAKOBBIM LIBETOM (OT
CBETJIO-JKEITOTO [0 TEMHO-KOpU4YHEBOro). OTHeNnbHble MapKH CMa30K MOTYT HMETh SpKO
BBIPQ)KEHHBIA XapakTepHbIA IBeT. L[BeT cMa3Ku 3aBUCHUT OT OKpPAacKM BXOISIIUX B €€ COCTaB
KOMITOHEHTOB U B HEKOTOPOM CTENEeHH OT TEXHOJOTMH MX U3TOTOBIEHUsS. YeM cBeTiiee cMas3Kka, TeM
6osee T1y00KOI OYMCTKU MACJIO MCIIOJIb30BAHO ISl €€ IPUTOTOBICHHUS.

3amax CMa3Kd 3aBUCHUT OT HCHOJb3yeMoro 3arycturens. Cmasku C yrieBOJOPOJAHBIMU
3aryCTUTEISIMU (TEXHUYECKUN BazelIMH U JIp.) UMEIOT cialblif 3amax HedrenpoaykToB. JKupoBsie
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CMa3KM YHUBEpPCAJIbHOIO Ha3HaueHusd (Hampumep, coiaugoibl cepun YC) MOryT NaxHyTh
X035HUCTBEHHBIM MBLIOM. Bece cunTeTnueckue cmasku (commmon C u ap.) 00anaoT cBoeoOpa3sHbIM
3aIaxoM.

Jucnepcuonnas asa (3arycTureinp) o0pa3yer CTpyKTYPHBIN KapKac, KOTOPBIA YAEpKUBACT B
CBOHMX siYEHMKaxX >KUJKYIO JHUCIEPCUOHHYIO cpeny. Mcnonb3yemblil 3arycTuTtens (Hampumep, coiu
MATKAX METAJJIOB, MbLIO, mapaduH U Jp.) OOyCIOBIMBAaET HE TOJIBKO MEXaHHYECKHE CBOMCTBA
CMa30K, HO W HUX BHENIHUN BHUJ: CMa3Kka MOXET HMETh TJIAJIKyI0 CTPYKTYpPY, YTO THUIIUYHO,
HampuMep, 7Sl COJIUI0JIOB U JINTUEBBIX CMA30K, HIIM 3€PHUCTYIO U 1a)K€ BOJIOKHUCTYIO CTPYKTYPY.

2.0npenenuTh KOJUIOUIHYIO CTaOMIIBHOCTh CMa3KH.

Komnonanas cTabuinpHOCT — 3TO CIOCOOHOCTH CMa3KH CONPOTHUBISTHCS OTACICHUIO
JMCTICPCUOHHOM cpefbl (Macja) Mpyu XpaHEHUH U B Ipoliecce mpuMeHeHus. OQHUM U3 OCHOBHBIX
TpeOOBaHUM, MPEABABISEMBIX K IJIACTUYHBIM CMa3KaM, SIBJIIETCS MX KOJUJIOWIHAS CTaOMIIbHOCTD,
WM OAHOPOAHOCTh. llpu BHEIIHEM OCMOTpEe B MEPBYIO OYEpeAb ONPENEISIOT OTCYTCTBUE
BBIIETICHUSI M3 CMa3KHM JKUIKOM ¢a3bl (Macna). Jlamee OJHOPOIHOCTH NMPOBEPSIOT C MOMOUIBIO
CTEKJIIHHOM IJIACTUHBI, HA KOTOPYIO HAHOCST CJIOM UCHBITYeMOM cMa3ku ToJauuHoi 1...2 mm. [lpu
paccMaTpuBaHUU STOTO CJIOS HEBOOPY)KEHHBIM TJIa30M B MPOXOJSIIEM CBETE HE JOJIKHBI
OoOHapyKMBAThCS KAl Maclla, KOMKH 3aryCTHTENs, TIOCTOPOHHUE TBEPJbIC BKIIOYCHHS (MX HE
ClIeIyeT MyTaTh ¢ 00Pa3yIIUMHUCS ITPH HAHECEHUH CMa3Ku Ha CTEKJIO My3bIpbkamu Bo3ayxa). [Ipu
HaJU4YUU TPYyOBIX MEXAaHWYECKUX IMpuUMeced (Hampumep, Tecka), OOHapYXEHHBIX B IMpoOIEcCe
pacThpaHusi CMa3Ku MEX1y NalbliaMu, IPUMEHEHHE CMa3KU HEJOMYyCTUMO.

3.0npeaenuTs pacTBOPUMOCTh CMAa3KH B BOJIC M OCH3HHE.

HcnpiTanne cMa3ok Ha pacTBOPUMOCTh B BOAE€ M O€H3MHE TMO3BOJSET OINPEACTUTh
3aryCTHUTEINb JAHHOM CMa3KH.

PacTtBOpUMOCTH CMa3KH B BOJIE WM OCH3MHE 3aBHCUT OT MPHUPOABI 3aryctutens. Hammyumeit
BOJOCTOMKOCTBIO 00JIaaroT napa(uHOBBIC, KAJBIHUEBBIE W JIMTHEBBIC CMa3KH, a HATPHUEBBIE U
KaJlueBble CMa3KH — BoAopacTBOpuMble. KanbliieBble W JIMTHEBbIE CMa3KH HE PacTBOPSIOTCA B
OCH3MHE B OTJIMYUE OT CMA30K C YTIIEBOJOPOIHBIMU 3aryCTUTEIISIMH (TEXHUYCCKUH Ba3eIMH, CMa3Ka
I'OU-54 u mp.).

Jlst onipeienieHusi paCTBOPUMOCTH UCIIBITYEMbIN 00paser] cMa3Ku MpH MOMOIIHM CTEKJISTHHOMN
MaJ0YKH TOMEIIAIOT Ha THO ABYX MPOoOHPOK (mpuMepHOo 1o | T), cTapasch MpH 5TOM HE 3aJeBaTh
UX CTEHOK. 3areM B TepByl0 MNpoOOUPKY JO0OaBISIIOT YETHIPEXKPATHOE  KOJUYECTBO
JTUCTUJUTMPOBAHHOW BOJIBI, @ BO BTOPYIO MPOOUPKY — Takoe ke KonuuecTBo OeHsuHa. [lepByro
MpoOUPKY OCTOPOXKHO HArpeBalOT Ha Ta30BOM TOpenKe W JOBOAIT BOAY A0 Kumenws. s
MpeIOTBpAIEHHUS BEIOpOCa COIEPKUMOT0O HarpeBaHue MpOOUPKH BeIyT MHOTOKPAaTHBIM BHECEHHUEM
B IJ1aMs Ha 2...3 CEKYH/bI C OJJTHOBPEMEHHBIM BpaIllEHUEM BOKPYT €€ OCH.

[TonHoe pacTBOpeHHME 3arycTHTeNnss U 00pa3oBaHHE MYTHOTO (MBUIBHOTO) pacTBopa C
MJIABAIOIIMM Ha €ro MOBEPXHOCTH CJIOEM >KUJIKOTO Macjia CBUIECTEIBCTBYET O NMPUHAJICKHOCTH
UCIBITYeMOI0 o0pa3lia K HaTpUeBbIM cMaszkaM. Eciiu ke mocje oXJaxkIeHHUs BoJa OCTaeTcs Mpo-
3payHOM MM CcJerka MYTHOH, a Ha €€ IOBEpXHOCTU OyIeT HaXOIUThCS CIOM CMa3KH, TO
He00XO0IMMO MPOBECTH UCIILITAHUE HAa PACTBOPUMOCTD B O€H3MHE, TTOJIOTPEBAsi BTOPYIO TPOOHUPKY C
OCH3MHOM TakK XK€, KaK W MepBYI0, HO ToJbKO 110 +60 °C (cTerneHs HarpeBa MPOBEPSETCS HA OLTYIIb).
Cwma3zka cuuTaeTcsl pacCTBOPUMOI B OEH3HMHE, eClIU TP UX cooTHOoIIeHnH! 1:4 u Temmepatype +60 °C
o0OpasyeTcsi COBEPIICHHO MPO3PayHbI pacTBOP, OOBIYHO MMEIOIMIMK HBET (B MPOXOJSINEM CBETE)
UCTBITYEMOro 00pasia.

KanbumeBble M nuTMEBble CMaskm 00OpasyloT ¢ OeH3MHOM TeKyune, HO Henpo3payHble
cuctembl. OTIMYMUTD 3TU CMA3KM MOXKHO AINLLb MO TemnepaTypam KanaenasaeHums.

4.0npenenvtb TemnepaTypbl KanaenageHna CMasKu.

OfHOM M3 MpUYMH nepexofa MNNACTUYHOM CMA3KM B KUAKOE COCTOAHME ABAAETCA ee
ypesmMepHoe HarpeBaHwe. Temnepamypa KannenadeHUA — 3TO TemnepaTypa, Npu KOTOPOWA B
npouecce HarpeBaHuA MaZaeT nepsas Kanad CMasKM, NOMELLEeHHOM B Kanckoae chneumanbHoro
npubopa.
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TemnepaTypa KanaenageHus, 3aBUCALLAA B OCHOBHOM OT BMAa 3arycTUTeNs U B MeHbluei
CTeNeHM OT ero KOHLUEHTpaumu, obycnoBNMBaET NoapasaefieHne CMa3oK Ha HM3KoMnaaBkue — H
(TemnepaTtypa KannenageHus o 65 °C), cpeaHennaskne — C (65... 100°C) u Tyronnaskne — T
(cBbiwe 100 °C).

[Ona onpeneneHva TemnepaTtypbl KanaenaaeHusa CMasoK CAYKUT Npubop, cxema KOToporo
npeacTaBneHa Ha PUCYHKe 7.

! 1
Puc. 7. NMpnbop ans onpeneneHua TemnepaTypbl KanaenaaeHns CMas3okK:
1 — TepMOMETP C MMNIb301; 2-MeLlanKka; 2 — Kancko/b A1A UCNbITYEMOM CMa3Kku; 4 —
npobupka-mydTa; 5 — cTakaH C BOAOM UM TINLEPUHOM; 6 —3NEKTPONANTKA

K HWKHeM YacTn TepmomeTpa 1 NpuUKpenaeHa MeTaaanmyeckaa rmab3a, B KOTOPOM 3a cuyeT
CUNbl TPEHMA AEPKUTCA CTEKNAHHbIM Kanctonb 3 ¢ KanmMbpoBaHHbIM AOHHbIM OTBepcTMEM. [Mpu
onpeaeneHnn TemnepaTypbl KanaenageHnsa Kancitob BbIHMMAKOT M3 nNpubopa, 3amO/HAT ero ¢
MOMOLLbIO LLNATENSA UCMbITYEMOM CMa3KOoM, cieds 3a Tem, YTOObl BMECTE C HEW He NoMnanu Ny3bipPbKK
BO3A4yxa. 3aTeM KamncCk/b BCTABAAKOT B META//IMYECKYIO TMAb3y A0 YyNopa M CHMMAIOT LnaTenem
BbIAABNIEHHYIO PTYTHbIM LWAPMKOM CMA3KYy.

CobpaHHbI NpMbop YKPENAAT C NOMOLLbIO MPOBKN B CTEKNAHHON NpobupKe- mydTe 4 Tak,
4yTOObI paccToAHMe OT ee AHa A0 HM3a Kanckona coctaBnano 25 mm. Mpobupkry-mydTty 4 BMecTe C
NpnHOPOM NOrPy»KatoT BEPTUKANBHO B CTaKaH 5 C BOAOM UM TIMLEPUHOM M 3aKPENAALOT B LWTaTMUBE
npu rnybuHe norpy*eHma, pasHoi 150 mm. ocne 3Toro XKWAKOCTb B CTakaHe HarpesatoT ra3oBoOW
ropenkor B ABa 3Tana. Ha nepBom 3Tane CKOPOCTb HarpeBa He HOPMMpPOBaHa. Harpes
ocylecTaAoT Ao TemnepaTypbl 30 °C — 4nA HM3KoNAaBKMX CMa3ok, A0 60 °C — ana cpeaHennaBkux,
no 110 °C — gna HaTpmesblx 1 Ao 150 °C — anAa AMTMEBbIX CMa3oK. Ha BTOpPOM 3Tamne CKOpPOCTb
HarpeBa CMas3Kku AoMKHa cocTaBnAaTb 1 °C B MMHYTY. Ha 060MX 3Tanax »KMAKOCTb B CTaKaHe cieayeT
NepmoanYeckm NOMeLIMBATb CreumanbHOM Mmellankon 2.

Ecan cmaska He obpasyeT Kanau, a BbITATMBAETCA M3 Yalleyku B BMAE UMAMHAPA, TO 3a
TemnepaTypy KanienageHua NpUHUMAOT Ty, NPU KOTOPOWN BbIXOAALLMA CTONOMK CMa3KM KOCHeTCA
AHa Npobupkn- MydTbl 4. MoNyHeHHble pe3ynbTaTbl OKPYTAAT A0 LeNbIX eANHNL,
5.YcTaHOBNEHME MapKK UCMbITyemMoro obpasla U COOTBETCTBMA €ro CTaHAapTy

MonyYyeHHble 3KCNepUMEeHTaNbHble AaHHbIe BHOCAT B UTOrOBYHO Tabauly oTyeTa no paboTe, a
3aTem, COMOCTaBMB WX C COOTBETCTBYIOWMMW NOKA3aTENAMWU CTAaHAAPTOB, YCTAHABAMBAKOT MapKy
ncnbiTyemoro obpasua n coorsetctame ero FOCTy.
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5.YCTaHOBUTbL MapKK WCMbITYEMOTO o6pa3u,a CMa3kMn 1 ero CooTBeTCTBUA CTaHOaQpPTy W
3aMnMcaTb OTHET

dopma npeacTaBneHna pesynbTaTa:

MNocne 3aBeplieHUs paboTbl CTYAEHTbl AO/IXHbI MPEeACTaB/ATb OTYET, B KOTOPOM CieayeT
BbIMO/IHUTB M NOKa3aTb caeaytollee:

1. BbluepTnTb CXemy OMbITHOM YCTAHOBKN 1 AaTb €€ ONMcaHme.

2. OnucaTb MeToAMKY npoBeaeHua paboTbl.

3. HaueptuTb Tabnmuy ¢ pesyabtataMu onbiTa.

4. Mony4YeHHble 3KCMNEePUMEHTa/IbHbIE PEe3y/bTaTbl MOKa3aTb B CPABHEHUM C TPeboBaHUAMM
CTaHAapTa.

5. Kak rnaBHbI BbIBOA AaTb 3akatoueHue o coorsetcteus TOCTy (uam TY) U opopmneHmne
3aK0YEHNS O NPUTOAHOCTU AaHHOTO 06pa3La

NTorosas Tabanua oT4yeTa

MNokasatenu 3HayeHuMe nokasaTtenemn dPaKTUYeCcKMe OTKNOHEHNA
nokasatesnen ot OCTa

ANA NCNbITYEMOTO no NOCTy
obpasua nnn TY

et

O4HOPOAHOCTb

3aryctutens

MexaHunyeckume npmmecu

PacTBOpMMOCTb B BOAE

PacTBopmMmoOCTb B BeH3MHe

TemnepaTypa
KannenageHus, °C
TemnepaTypa -
ncnonb3osaHms, °C
[pynna TyronnaBKoCTH

B BbiBOAE HapAdy C Ha3HaYeHWeM WM 06NaCTbio MPUMEHEHMA MchbiTyemoro obpasua
HeobxoAMMO yKasaTb NpeaenibHO BbICOKYIO TeMMepaTypy, 40 KOTOPOM AONYCTUMO ero HarpeBaHue B
SKCM/IYaTaUMOHHbIX YC/IOBMAX, MPW 3TOM PYKOBOACTBYHOTCA TeM, YTO npedesibHas TemnepaTtypa
HarpeBaHWs CMas3KkK BO BpemaA paboTbl A0/KHA ObiThb HMMKE TemnepaTypbl KanaenageHnsa Ha 10°C
ONA HU3KOMNABKMX CMa30K M Ha 15°C gnA cpedHe- n TyronsaBkuX. [1pyM BHECEHWM AAHHbIX O
npeaenbHO BbICOKOW TemnepaType MCMoib30BaHUSA CMa3KM HEODXOAMMO OKPYIAATb MX [0 4YUCer,
oKaHuymBatowmxcs undbport «5» wmam «0», No3TOMy B 3aBUCMMOCTM OT nociaedHen umdpsbl,
MMeloLLIENCA B 3HAYeHUW TemnepaTypbl KannenageHua, n3 Hee BblumTatoT oT 10 go 14 °C ana
HM3KoMAaBKMX M oT 15 Ao 19 °C ans cpeaHe- 1 TyronaaBKMx CMasok.

KpuTepumn oLeHKu:

YHUBepcanbHas WKana oueHKM 06pa3oBaTe/ibHbIX 4OCTUHKEHUIN

MpoueHT pe3ybTaTUBHOCTM KayecTBeHHas oLeHKa YPOBHA NOATOTOBKM
(NpaBMAbHbIX OTBETOB) Bann (oTmeTKa) BepbanbHblIi aHanor
90 - 100% 5 OTAn4yHO
80 —89% 4 Xopouo
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60 —79%

YA0BNeTBOPUTENBHO

meHee 60%

HeynosnetBopuTeNbHO
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Tema 2.3. ABTOMOBUNBbHBIE CMA304YHbIE MaTepUanbl.

IIpakTuyeckoe 3ansiTue Ne 3

Onpeneﬂefme pacxoaa CMa3o4HbIX MaTE€pUajaoB

Llenb: onpenennts NnoTpebHoe CMas3oUHbIX MaTeplanos ANA 3a4aHHbIX YCAOBUNA.

BbinonHue paboTy, Bbl byaeTe:
ymems:

Y3. onpeaenatb TUM MU KOMYECTBO HEOBXOAMMbIX SKCMAyaTaLUMOHHbIX MaTeEPUAOoB;
Y4. nopbupatb MmaTepuanbl Tpebyemoro KayecTBa

OOKYMeHTaumnen;

B COOTBETCTBUN

C TexHuU4yeckomn

Yo 01.01pacnosHaBaTtb 3agady u/wnm npobnemy B npodpeccroHasbHOM U/UNK coumanbHOM

KOHTEKCTE,

Yo 01.02aHanun3nposaTtb 3a4a4y U/ vnm npobaemy v BblaenATb €€ CoCTaBHble YacTu;
Yo 01.048bi8BNsATb 1 3PPEKTUBHO MCKaTb MHOOPMALMIO, HEODXOANUMYIO A5 PeLleHNs 3a434n

n/mnmn npobnemsi;

Yo 01.060npenenatb HeobXoaMMble Pecypcbl;
Yo 03.02npumeHATb COBPEMEHHYIO Hay4HY NPOPECcCUOHaNbHYIO TEPMUHOIOTUIO;
Yo 04.033¢dekTnBHO paboTaTb B KOMAHAE;

Yo 07.01cobntoaatb HOPMbI 3KOIOTMYECKOM Be30nacHOCTH.

MaTtepuanbHoe obecneuyeHue: nMocafouvHble MecTa Mo Ko/auMyecTBy obydatouimxca; paboyee
MECTO NpenoaaBaTens; KOHCNEKT NeKUMN, MHTePHET-pecypcbl, IMHERKa, TPaHCNopTUP, KapaHAaall,

NacTUK.
3apaHue:

Onpeaenntb pacxof, CMa3o4vHbIX MaTepuanoB ANA NErkoBoro M rpy3oBOro aBTomobuns,
aBTobYyCa, aBToMobUMAA-caMocBana 1 cneuasTomobuns.

nOpﬂAOK BbINONTHEHNA pa60Tb|:

1 OnpeaennTb pacxoq TonaMBea Ana aBTomobuns.
2 ObocHoBaTb BbIGOP M pacxof CMa304YHbIX MaTepPUanoB A4 3aAaHHbIX MapoK aBToMObUNel:

Qe =0,01-Q, Aem

raoe gy Hopma pacxoaa macen (cmasok) Ha 100 n pacxoaa Tonamnea

d)opma npeacras/eHna pesynbraTa:

OT4eT No NpoaenaHHo paboTe NpeaocTasnaeTcs B TabamyHol popme

Mapka Pacxoa,

Pacxo/, CMa304HbIX Macen

aBToMobuns | TonnamBea MOTOPHOTO,

n/100 n

TPAHCMMUCCUOHHOTO,
n/100 n

cneumanbHbIx,
n/100 n

NAaCTUYHBIX,
Kr/100 n

KpuTepuu oueHKu:

YHMBEpPCanbHasaA WKala OLEeHKN O6pa3OBaTeJ'IbeIX LI,OCTM)-KGHI/IIZ

MpouUeHT pe3ynbTaTUBHOCTM KauecTBeHHas oLeHKa YPOBHS NOAroTOBKM
(NpaBU/IbHbIX OTBETOB) bann (oTmeTKa) BepbanbHbln aHanor
90 - 100% 5 OTAnyHo
80 -89% 4 Xopouwo
60 - 79% 3 YNn0oBNETBOPUTENBHO
meHee 60% 2 HeynoBneTBOpUTE/IbHO
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Tema 2.4. ABTOMOOU/IbHbBIE CMELMA/bHbIE }UAKOCTU
IIpakTuyeckas padora Ned
OnpeaeneHune KavecTsa aHTUdpU3a.

Uenb: onpeaennTs OCHOBHbIE MOKA3aTe/ M KavyecTBa He3aMep3atoLWwen KUAKOCTH.

BbinonHue paboty, Bl 6yaerte:

ymMems:

Y3. onpefenaTb TMN U KONMYECTBO HEODOXOAMMBIX SKCMIYaTalMOHHbIX MaTePUANOoB;

Y4, nopbupaTb maTepuansl TpebyemMoro KayecTBa B COOTBETCTBMM C TEXHWYECKOM
OOKYMeHTaunen;

Yo 01.01pacno3HaBaTb 3agady u/wnm npobnemy B npodeccroHasbHOM W/UAK CoLManbHOM
KOHTEKCTe;

Yo 01.02aHann3npoBaThb 3a4a4y U/uam npobaemy v BblAenATb €€ COCTaBHble YacTu;

Yo 01.048bI15BNATb N 3bEKTUBHO UCKaTb MHGOPMALIMIO, HEOBXOANMMYIO ANS PeLleHma 3a4a4m
n/mnu npobnembl;

Yo 01.060npeaenats Heobxoammble pecypchbl;

Y0 03.02npMmeHsATb COBPEMEHHYIO Hay4HYO NPOPECCUOHANBHYIO TEPMUHOJIOTUIO;

Yo 04.033¢dpdeKkTBHO paboTaTb B KOMaHAE;

Yo 07.01cobntoaatb HOPMbI 3KOJIOTMYECcKo 6e30nacHOCTH.

MartepuanbHoe obecneyeHme: ApeomeTp, rnapomeTp, obpasupl aHTMdPKM3a

3apaHue:

Onpeaenntb NapaMeTpbl AN UCNPABNEHMA KayecTBa aHTUdGpM3a.

MopAaaoK BbiNoNHEHMA paboTbi:

1. Onpeaenntb KavyecTso obpasua aHTMPpPM3a No NpMBeAEHHbIM B 3aZ@HNMN BHELIHUM
npu3HaKam (NPo3pPadYHOCTb, LUBET, HAaIMYNE MEXAHUYECKMX NPUMECEN N HedTENPOAYKTOB).

2. Onpenenntb COCTaB M TemnepaTypy 3amMeps3aHua aHTUdpu3a MNno M3MepeHHOWM
NAOTHOCTM C Y4ETOM TEMMNEPATYPHOM NOMNPaBKMN.

3. BbINONHUTb pPacyeT No UCNpaBAeHMIO KayecTBa aHTUDPK3a.

B  3uMHWIM nepuod  3KcnayaTauuu  aBToMobunen NpPUMEHSIOT  HWM3KO3amepsatoume
oXNaxaaloWwme KUOAKocTM — aHTMdpm3bl. B KayectBe aHTMOPM30B MOryT ObiTb MCMOAb30BaAHbI

BOAHblE pPACTBOPbLI CONEN, CNMPTOB W APYyrMx coeamHeHuin. Hambonbllee pacnpocTpaHeHue
NONYYMUIN CMECU STUNEHTZIMKONA C BOAOMN. B aHTUdPpM3bl 06aBAAIOT pa3iMyHble KpacuTenu.

OTeyecTBEHHAA NPOMbIW/IEHHOCTb BbIMYCKAET NPOCTble aHTUDPU3bI — KOHLEHTPAT (KenToro
ugeta), 40 1 65 (opaHKeBOro LBeTa), a TakKe 3TUNEHIIMKONEBble aHTUGPU3bI TOCON TPex Mapok:
AM(KkoHueHTpaT), A-40 (ronyboro ugeta) u A-65M (KpacHoro ugeTta). Lindpa B mapke aHTMdpM3a
COOTBETCTBYET TEMMepaType 3amep3aHus.

1. OugHKa aHTUdpPM3a No BHELLIHUM NPMU3HaKaM

Mpwn oueHKe aHTMdpPM3a NO BHELWHUM NpU3Hakam HeobxoamMmo obpaTUTb BHMMAHME Ha ero
LBET M Ha/IMYME MEXAHNYECKUX NPpUMecel N HebTenpoayKTos. LiBeT aHTUdpM3a cneayeT cpaBHUTD C
yKkazaHHbiIM B [OCTe wnm TY. CoaepraHue MeXaHUYeCKUX Mpumecern n HedpTenpoayKToB B
aHTMdpU3ax He gonyckaeTca

2. OnpegeneHve cocTaBa M TeMNepPaTypbl 3aMep3aHna aHTMdpKu3a

TemnepaTypy 3amep3aHuWs onpeaenstoT No MJOTHOCTM C MOMOUWpb apeomeTpa nbo
TMAPOMETPOM, MO OAHOW LLKANe KOTOPOro onpeaenatoT CoaepKaHMe STUNEHTIMKONA B MPOLEHTAX,
a No BTOPOW — TemnepaTtypy 3amep3aHna aHTMdpm3a.

B umnnHap HaamsatoT 100 ma aHTUDPM3a, ONYCKAOT B HETO apeoMeTp, BbIXKMAAIOT HEKOTOpOoe
Bpemsa, HeobxoAMMoe ANA BblPpaBHWBAHWA TeMMnepaTyp apeomeTpa M aHTUdPKU3a, 1 3aMepAtoT No
WKane NNOTHOCTb. Ecnm TemnepaTypa STUNEHIIMKONEBOTO aHTUGpM3a oTamdaeTca ot +20 °C, To npu
onpeaeneHnn NIOTHOCTM BBOAAT TEMNEPATYPHYHO NOMPaBKY:
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P20 = Py +7(t_200C)

roe pog — NAOTHOCTb Npu TemnepaType +20 °C, r/c:v\g, — M3MepeHHadA NAOTHOCTb, r/CN\3; Yy —
TemnepaTypHasa MomnpaBKa NAOTHOCTU 3TUAEHIANKOAA, NpU M3meHeHun Ha 1 °C pasHa 0,000525
r/cm?; t— TemnepaTypa, NPy KOTOPON NPOBOAMNOCL M3MepeHme, °C.

Mo BennyMHe NpuBeAEHHOW MAOTHOCTM Pig MOMXKHO OMNpPeaenuTb COCTaB aHTMdpM3a U ero
TemnepaTtypy 3amep3aHua. [na 3Toro Ha Auarpamme  (puc 8) HeobxoAMMO MpPOBECTM
FOPWU30OHTANIbHYIO JIMHUIO OT OCKM OpAMHAT A0 MNepeceyeHuma C KPWMBOM NNOTHOCTM 1, OnycCTUTb
nepneHAMKYNap Ha ocb abcuucc M onpeaennUTb COCTaB  3TUAEHTIMKONEBOro aHTUdpU3a,
NPOAOMIKNTL NEPNEHAMKYNAP BHU3 A0 NepecevyeHma C KpMBOM TeMNepaTypbl 3aMep3aHma 2, 3aTem
NPOBECTN FOPM30HTANbHYHO MHUIO BAEBO A0 OCU OPAMHAT M onpeaennTb TemnepaTypy 3amep3aHums
NaHHOro aHTUbpK3a.

Mpn paboTe C TIUAPOMETPOM €ro OnyCcKaloT B MEpHbIM UMAMHAP C  06pasuom
3TUNEHIIMKONEBOro aHTMdpKM3a, BbIXKMAAIOT HEKOTOPOE BpemMs, HeobxoanMmoe AN BblpaBHMBAHMA
TemnepaTyp aHTMdpM3a M TMAPOMETPA, M ONpeaenstoT COCTaB M TemnepaTypy 3amep3aHua
aHTMbpPM3a No LWKane ruapomeTpa. lMonyyeHHble AaHHble 3aHOCAT B Tabauuy n1abopaTopHOro
KypHana. MmapomeTp nporpaaympoBaH Temnepatype +20 °C. Ecam npu umcnbiTaHUAX aHTUGPK3
MMeeT ApYyryro TemnepaTypy, TO B MNOKa3aHMA TMAPOMETpa BHOCAT MOMPaBKy 3aBMCUMMOCTM
NNOTHOCTM p Npu TemnepaType +20 °C 1 TemnepaTypbl 3amep3aHma aHTMOPM30B OT CoAepPKaHMNA B
HUX BOApbI:

Puc 8. mnarpamma 3aBUCMMOCTM NAOTHOCTM p Npu Temnepatype +20 °C n TemnepaTtypbl
3amMep3aHmMA aHTUOPU30B OT COAEPKAHMA B HUX BOAbI: 1 — KPMBaA NAOTHOCTU; 2 — KpMBan
TemnepaTypbl 3aMep3aHuna

Tabnnua NonpaBoK K NOKa3aHUAM MMAPOMETPa

TemnepaTypa CopepraHne aTUNEHTINKONA, OO bEMHbIN NPOLEHT
MCMbITYEMOro
aHTMopm3a, °C
+20 20 25 30 35 40 45 50 55 60
+15 21 26 32 37 42 47 52 57 63
+10 22 27 33 38 44 49 54 59 65
0 24 29 36 41 48 53 58 64 70
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[na npvBeAeHMs MOKasaHWA TMAPOMETPa, MOJYYEeHHbIX MpU NPOBEAEHWW OnbiTa, K
noKasaHuam npu Temnepatype +20°C (nepsasa cTpoka Tabauupbl) B Tabanue HaxoaAaT TemnepaTtypy
aHTUPPKM3a, NPU KOTOPOM NPOBOAMIOCH UCTIbITAHME, U B 3TOM e TOPU3OHTA/IbHOM CTPOKE HaxoaAT
NoKasaHuA rMAPOMeTPa, a 3aTemM onpeaenatoT UCTUHHOE 3HAYeHNEe COAEePHKaHUA STUNEHTIMKONA B
aHTUdpm3e (OHO HaxoaMTCA B TOM Ke cTonble, HO B CTPOKe, COOTBETCTBYIOLLEN TemnepaTtype
+20°C). Ecnu 3Ha4YeHMe NAOTHOCTU UM TeMMNEepaTypbl MONaaaeT B UHTEPBa 3HaYeHUIN, TO UICTUHHOEe
3Ha4YeHue onpeaenatT MeToA0M MHTEPMNONALMN.

MpoBeaeHne pacyeTta No UCNPaBAEHUIO KayecTBa aHTMdpKM3a

Mpu yTeuyke aHTUPPMU3a U3 CUCTEMbI KOIMYECTBO A006aBNAEMOro STUNAEHIIMKONA ONpeaenaoT
no dopmyne
ERY

roe X — Ko/nMyecTBO A00aBAAEMOro aTUAEHIIMKOASA, Nl; @ — O6beMHbI MPOLEHT BOAbl B
ncxoaHoM obpasue; b— 0O0beMHbI MPOLEHT BOAbl B MCMpaBaeHHOM obpasue; V — obbem
ncxoaHoro obpasuga, /.

Mpy ncnapeHnm BOAbl KayecTBO aHTMdpM3a MCnpasBastoT aobHaBNeHMEM HeobxoaMMOoro

KO/IMYecTBa, BOAbl, KOTOPOE PacCymThIBAOT N0 Gopmye
U =ﬂv
d 7
roe U— KonmyecTBo A06aBnsdemMont BOAbl, /1; ¢ — OObEMHbINA MPOLEHT 3TUAEHIIMKONA B
ncxogHom obpasue; d— 06bemMHbI NPOLEHTITUNEHTIMKONA B MCNpaBaeHHOM obpasue; V —
0bbem ncxoaHoro obpasua, .
Hannune B coctaBe aHTUdpKM3a BOAbl 0Oyc0BAMBaET 0bpa3oBaHMe HakMnu (TBepAOro ocaaxa
CONer KanbUua W MarHua), yxyawawuwen Tennootaady B TenN00OMEHHMKax, YTo MPUBOAUT K

neperpesy meTajiia. y,[l,aleHOT HaKUMb 0DObIYHO MEXaHUYECKMMM NN XMMUYECKUMK crnocobamm.

X

7

®opma npeactasneHna pesybrata:

Mocne 3aBeplleHns paboTbl CTYAEHTbl A0/MKHbI NPeACTaBAATb OTYET, B KOTOPOM cnenyet
BbINOJIHWUTL M NOKa3aTb cheaytollee:

1. BbluepTnTb CXemy OMbITHOW YCTAHOBKM W AaTb ee OnMCaHKe.

2. OnucaTb MeToAMKY NpoBeaeHma paboTbl.

3. HauyepTuTb Tabamuy ¢ pesyabTaTamm onbiTa.

4. TlonyyeHHble 3KCNepMMeHTabHble pe3y/abTaTbl MOKa3aTb B CPaBHEHWM C TpeboBaHMAMM
CTaHZapTa.

5. Kak rnaBHbI BbIBOA AaTb 3akatoueHne o coorsetcteus TOCTy (uam TY) u odopmneHune
3aK/I04EHMA O NPUTOAHOCTM AaHHOrO obpasua

OueHKa cocTaBa aHTUdpKM3a

[MoKkasaHMA rnapomeTpa,
0
Copep»aHune rankonsa npm npmeeaeHHble K TemnepaTtype +20 °C
TemnepaTypa obpa3ua Aep P P PaTyp
0 TemnepaType UCNbITaHuA, AnMKoNb
npu ucnoitaHum, C . . TemnepaTypa
0H6BEMHbIN NPOLEHT 06beEMHbIN
3amep3aHuA
NPoOLEeHT

KpuTepuu oueHKu:
YHUMBepCanbHadA WKana oueHKn 06pa3oBaTeNbHbIX JOCTUKEHWNN

[MpoueHT pesyNbTaTUBHOCTU KauecTBeHHasa oueHKa YPOBHA NOATOTOBKM

(NpaBU/IbHbIX OTBETOB) Bann (otmeTKa) ‘ BepbanbHbln aHanor
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90 — 100% 5 OTnAnyHo

80 -8%% 4 Xopoulo

60 -79%% 3 YNn0oBNETBOPUTENBHO
MeHee 60% 2 HeynosneTBopuUTENbHO
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Tema 2.5. KOHCTPYKUNOHHO-PEMOHTHbIE MaTepuabl.
IIpakTuyeckoe 3ansaTue Ne 5
Onpegenenue pacxoa TAaKOKPACOYHbIX MaTepuanos

LUenb: onpenenmts noTpebHOE KONMYECTBO 1aKOKPACOYHbIX MaTepuanos.

BbinonHue paboty, Bl 6yaerte:

ymems:

Y3. onpeaensTb TUN U KONMYECTBO HEODXOAMMbIX IKCMYaTalLMOHHbIX MaTepManos;

Y4. nopbupaTb MaTepuanbl Tpebyemoro KayectBa B COOTBETCTBMM C  TEXHMYECKOM
OOKYMeHTaunen;

Yo 01.01pacno3HaBaTtb 3agady u/wam npobnemy B npodeccroHanbHOM U/UAK CoLManbHOM
KOHTEKCTE;

Yo 01.02aHann3npoBaThb 3a4a4y U/uam npobaemy v BblAenATb €€ COCTaBHble YacTu;

Yo 01.048b15BNATb N 3GDEKTUBHO UCKaTb MHOOPMaALIMIO, HEOOXOAMMYO ANS PelleHns 3a[1a4m
n/mnu npobnembl;

Yo 01.060npeaenats HeobxoaMmble pecypchbl;

Y0 03.02npMmeHsATb COBPEMEHHYIO Hay4HYO NPOPECCUOHANBHYIO TEPMUHOJIOTUIO;

Yo 04.033¢dpdeKkTBHO paboTaTb B KOMaHAE;

Yo 07.01cobntoaatb HOPMbI 3KOJIOTMYECKOM 6e30MacHOCTH.

MatepuanbHoe obecnedeHue: nocagoyHble MecTa Mo KoamyecTBy obydvatrowmxca; pabodyee
MeCTO MpenoaaBaTenAa; KOHCNEKT NEeKLUMN, MHTEPHET-PECYPChl, MHENKA, TPAaHCMOPTMP, KapaHaall,
NIAaCTUK.

3apaHue:

Onpeaenntb pacxoa JIKM B COOTBETCTBUM C NPeASIOKEHHBIM CNOCOBOM MX HAHECEHMA.

KpaTkune TeopeTnyeckme ceegeHus:

Pacxon JIKM onpeaensetcs no popmyne:

R=ksp,
roe  k—konnyectso cnoes JIKM oAHUM BUAOM NMOKPbITUS;

S — NOWaAb OKPACKM, M

P —yAenbHbln pacxos JIKM, KF/MZ.

YaenbHbIn pacxon JIKM onpepensaetca no dopmyne:

y-8-10%
q(1—mn)
roe  S5-ToNWwMHa NAeHKM O4HOrO CN0A, M;

5 - NIOTHOCTb NAEHKM, KT/ M>;

g- CyXOM OCTaTOK maTepuana MCXOA4HOM BA3KOCTU, %

|- KoaddMUMEHT NnoTepb MaTepunana.

KonnyectBOo Cnoes OAHMM BWMAOM MOKPLITUA 33aBUCUMT OT WMCMOAb3YEMOro mMaTepuana u
COCTaBNse€T ANA HWUTpO3Manehn — 5 cnoes;, AONA CUHTETMYECKMX 3manel (neHtadTanesblx,
rnndTaneBbix U MeNaMUHOANKMAOHbIX) — 2...3 CNoA.

MAOTHOCTb MIEHKU U CYXOM OCTaTOK 3aBMCAT OT BMaa JIKM (1aba. 5).

TonuwmHa oaHOro cnoa NAeHKM 1 KoabdbuumeHT notepb /IKM, 3a UCKAOYEHMEM LLIMATAEBKM,
3aBMCAT OT cnocoba HaHeceHWA. 3HaYeHns 5 2 /ﬂ'IpVIBe,EI,eHbI B Tabn. 6.

LLInaTneBKa, Kak NpaBM/IO, HAHOCUTCA BPYYHYIO LIMATeNeM, MaKCMManbHasa ToNWMHaA He bonee
5-10° m. Mnowaab WNaTAeBaHUsa He Ao/KHa npesbiwate 10% obuwer naowaan nokpbitua. Oas
wnatnesku / AoBbiaHo NPUHUMAIOT pasHbim 0,4,

P:

Tabnunua 5 MNOTHOCTb NAEHKM M CYXOM OCTaTOK
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Ne n/m HanmeHoBaHue JIKM @, kr/m* q, %
1 [PYyHTbI 1,8..2,0 40...45
2 Hutpoamann 1,4..1,85 25
3 CuHTEeTUYeCcKne 1,5 45
4 LLInaTheBKMn 2,0 50

Tabnnua 6 ToAlMHA OAHOTO CA0SA NMAEHKM U KoaddnumeHT notepsb JIKM

Cnocob HaHeceHwus
NMHEBMATUYECKMM pacnbliIeHNneM be3Bo3ayLLHbIM B 3/1EKTPUYECKOM
HavmeHosaHune JIKM| ges nogorpesa C NOLOTPEBOM pacnblieHnem none
107, 10~ 10~ 10~
M / M / M / M /
Hutpoamanm 10...20 30...32 30...35 -
Cupreriaeckue |54 30 | 04 | 40 45 | 025 49 45 | 015 | 50 25 | O
IMaAIIA

Cnenyer OTMCTUTDL, UYTO HUTPOSMAJIN B SJICKTPUUCCKOM I10JIC HAHCCCHUIO HC MOJICKAT.

IMopsinok BbINoOJIHEHUS PadOTHI:

1 OcymectButh BbIOOp KOHKpeTHOro HauMeHoBaHus JIKM u ero pactBopurens. [Ipusectu
obo3nauenns npuHATHIX JIKM cormacno T['OCT 9825-73 “Marepuanbl  J1aKOKpacOYHEIE.
Knaccudukanus u o003HaueHus .

2 Onpenenuts pacxoq JIKM B cOOTBETCTBUY C MPEITIOKEHHBIM CITOCOOOM WX HAHECEHHUSI.

3 BriOpatb crioco0 cymku. YKka3aTe B TEIUIOHOCUTENS, MPOAOKUTEIBHOCTD MPOLIEcca, ero
MIPEUMYIIECTBA U HEJOCTATKHU.

®opma npeacTaBiaeHus pe3yJabTara:

OTyer mpenocTaBUTh MPENOAABATEN0 Ha IMPOBEPKY B TETpaaud WIM IO CPEeACTBAM
obpazoBaTensHOro nopraga MI'TVY.

Kputepun onenkmn:
YHuBepcanpHas IIKajla OlIEHKH 00pa30BaTeNbHBIX JOCTHKEHUI

[TponieHT pe3ynbTaTUBHOCTH KagecTBeHHast O1IEHKA YPOBHSI [TOJITOTOBKH
(MpaBUIILHBIX OTBETOB) bann (oTmerka) BepbanbHblii ananor
90 — 100% 5 OTinyHO
80 —89% 4 Xopo1o
60 —79% 3 Y 10BIIETBOPUTENBHO
meHee 60% 2 HeynosnerBopurensHo
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