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1 HOACHUTEJIBHASA 3AIIMCKA

CocrtaB u cozaep:kaHue J1a0OpaTOPHBIX 3aHATUN HANpaBIEHbI Ha peanusanuio DenepalbHOTO
roCy/1apCTBEHHOI0 00pa30BaTEeNIbHOTO CTAHIAPTa CPeIHEro NpodhecCuoHaIbLHOr0 00pa3oBaHusl.

Benymieid aunakTHUecKOW IeNbl0 J1a0OPATOPHBIX 3aHATUH SIBISETCS HKCIEPUMEHTAIbHOE
MOATBEP)KIEHUE U  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBerctBum ¢ paboueii mporpammoii [IM.01. Texnudyeckoe oOCTyKMBaHUE U PEMOHT
aBroTpancnoptHeix cpencts, MJIK.01.02 ABToMOOMIIbHBIE SKCIUIyaTallUOHHBIE —MAaTEpUAIBI,
MIPelyCMOTPEHO IPOBEJCHUE TaO0PATOPHBIX 3aHATHA.

B pe3ynbrare ux BBINOJHEHHSI, 00Y4aIOMUNACS JOKEH:

ymembs:

V3. onpenenars TUN U KOJTMYECTBO HEOOXOAMMBIX SKCILTyaTallMOHHBIX MaTEPHUAJIOB;

V4. nonbupaTh Marepuaibl TpeOyeMOoro KadecTBa B COOTBETCTBHHM C TEXHHYECKOH
JOKYMEHTAIIUEeH;

Y01.1 pacno3HaBaTh 3amady /Wi MmpoOieMy B NPOPECCHOHAITHPHOM W/WIH COIUAIBHOM
KOHTEKCTE;

VY01.2 ananu3upoBarth 3a7ady W/Wim IpoodIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

Y01.4 BoIsaBIATH U 2PHEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOAUMYIO ISl pEHICHUs 3a/1a4u
W/WH poOIIeMBL;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.5 BbiAEnATh HanboJIEe 3HAYMMOE B IIEpeUHEe UHPOpMALUHY;

VY03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO TPO(HECCHOHATIBHYIO TEPMUHOIOTHIO;

VY04.5 ucrionp3oBaTh KOMMYHHUKAIIMOHHBIE HABBIKK NMPH paboTe B KOMaHAE ISl YCHEITHON
paloThI HaJ| TPYMIIOBBIM PELIEHUEM MPOOIeM;

V04.8 a3¢dhexTuBHO paboTaTh B KOMaH/IE;

Y07.2 onpenensTh HampaBieHUsS pecypcocOepekeHuss B paMKax MpohecCHOHAIbHOM
JESITeTPHOCTH TI0 CIICIIHATBHOCTH.

Conepxanue 1a00paTOPHBIX 3aHATHI OPHEHTUPOBAHO HA (HOPMUPOBAHUE OOIIMX KOMITETEHIHH 10
npo(eCCHOHATIFHOMY ~ MOJYJIIO  MPOTPaMMbl  TIOATOTOBKH  CIEIHATMCTOB  CPEHEro 3BEHa 10
CIIEMATIbHOCTH Y OBJIA/ICHUIO HPOGHeCcCUOHAIbHBIMU KOMPEMEeHUUAMU.

IIK 1.2. OCyHIeCTBIISITh TEXHUYECKOE OOCITYy)XKHMBAaHWE AaBTOMOOWJIBHBIX JBUTaTeNeH
COTJIacHO TexHosorndeckoi nokymenranuu (I1K-2)

[IK 2.2. OcymecTBIITh ~ TEXHMYECKOE  OOCTy)KMBaHUE  DJEKTPOOOOPYAOBAHUS U
ANIEKTPOHHBIX CHCTEM aBTOMOOHIICH COTIIAaCHO TeXHOIOrHueckoi nokymenTanuu (I1K-5)

[IK 3.2. OcyiecTBISITh TEXHUYECKOE OOCITYKMBaHHE TPAHCMHUCCUHU, XOJOBOW YacTH U
OpraHoB YIpaBlICHHS aBTOMOOMIJIEH COTIIacHO TeXHoJornueckoil nokymentanuu (I1K-8)

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

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01. BreiOmparh cmocoObl  pemieHust 3amad  NpoeCCHOHATBHONW  JEATENbHOCTH,
MPUMEHUTEBHO K Pa3IMYHBIM KOHTEKCTAaM

OK 02. OcymiecTBasTh NIOUCK, aHATIU3 U MHTEPHpETaluio WH(OpMaLuy, HEOOXOUMOM st
BBITOJIHEHUS 3a/1a4 PO ECCHOHATILHON HANPaBIEHHOCTH

OK 03 [InanupoBaTh U peaqn30BBIBATH COOCTBEHHOE MNPO(ECCHOHAIBLHOE W JMYHOCTHOE
pa3BuTHE

OK 04 PaGoTtath B KOJUIGKTHBE U KOMaHAe, 23 ()EKTUBHO B3aUMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIMEHTaMHU

OK 07 CopeiicTBOBaTh  COXpPAaHEHHUIO  OKPYXKAIOIIEH  Cpembl, PECypcocOEPEKECHHUIO,
3¢ HEKTUBHO B3aUMOJICHCTBOBATh B UYPE3BbIYANHBIX CUTYAIIUSX.



Beimonnenue  oOywaromumucs — naboparopHsix  pador mo  IIM.01. Texuuueckoe
oOcimy)kuBaHHE W  PEMOHT  aBTOTpaHcHoOpTHBHIX cpeacts, MJIK.01.02 ~ ABToMOOMIBbHBIC
HKCIUTyaTallMOHHBIE MaTepHaiIbl, HAPABJICHO Ha!

- 0bobwenue, cucmemamuzayuio, yenyojeHue, 3aKpenieHue, pazsumue U O0emaru3ayuro
NOIYYEHHBIX MeOpemUdecKUx 3HAHULL N0 KOHKPEMHbIM memMam y4eOHOU OUCYUNTUHDL,

- ¢opmuposanue ymeHuu NpUMEHAMb NOJYYEeHHble 3HAHUL HA NPAKmuKe, peanu3ayuro
eOUHCMBA UHMENIEKMYANbHOU U NPAKIMUYECKOU 0esimelbHOCMU,

- Qopmuposanue u pazeumue YMeHUl. HaAOIOOAMb, CPABHUBAMb, CONOCMABIAMD,
aHanu3UpOBamy, Oelams 6bl00bl U 0000WEHUs, CAMOCMOSAMENbHO GeCMU  UCCIe008aHUS,
NONb308aMbCA PA3NUYHBIMU NPUEMAMU USMEPEHUL, 0QOpMIIAMb pe3yibmamsl 6 8ude maobauy, cxem,
epagpuros;

- npuobpemenue Ha8bIKO8 pabomvl ¢ pa3IUUHLIMU NPUOOPAMU, ANNAPAMYPOTU, YCIMAHOBKAMU U
OpyaumMu mexHu4ecKUMu cpeocmeamu OJisk NPOBeOeHUs. ONbIMO8;

- pazeumue UHMELIEKMYANIbHbIX YMeHUll y 0yOyuux Cneyualucmos: aHaiumu4eckux,
NPOEKMUPOBOUHBIX, KOHCMPYKMUBHBIX U OD.;

- 8bIPAOOMKY NpU peueHuU NOCMABIEeHHbIX 3a0a4 NPOhecCUOHANbHO 3HAYUMbBIX Ka4ecms,
MAKUX KaK camocmosmenbHOCMb, OMEEMCmMEeHHOCHb, MOYHOCMb, MEOPYECKask UHUYUAMUEA.

JlaGopatopHble 3aHSATHS MPOBOJATCS TOCIE COOTBETCTBYIOIIEH TEMbI, KOTOpash 00eCHeYrBacT
HaJIM4Me 3HaHUH, HEOOXOIMMBIX JUIS €€ BHITTOTHEHHSI.



2MEPEYEHD JIABOPATOPHBIX 3AHATHUM

Pa3zgenbl/TeMbl TeMbl NpakTHYECKUX/JIa00PATOPHBIX KouaunuvectBo | TpeboBanust
3aHATHH 4acoB orocC Crio
(ymertn)
Pa3nes 1. KoncTrpykuusi aBTomMo0uJieit
JlaGopaTtopHas paborta Nel. Onpenenenue 4 V3,V4,
KadecTBa OEH3MHOB. V01.1, Y01.2,
Tema 2.2. JlaGopaTtopHas pabota Ne 2 OnpeneneHue 4 Y01.4, YO01.6,
ABTOMOOM/IBLHBIE | KAaUYeCTBa JU3EIBLHOIO TOIIMBA v02.5, ¥03.2,
TOIJIMBA JIaGopaTopHas pabora Ne3 Onpenencuue v04.5,Y04.8,
pacxo/jia TOIIMBa U CMa304HbIX 2 ¥07.2
MaTepUasoB
JlaboparopHas pabota Ned OmnpenerncHre 4 V3,V4,
Tema 2.3. KadecTBa Macen V01.1, ¥01.2,
ABTOMOOMWIBHBIE | JlaboparopHas pabota NeS OmnpenesncHue Y01.4,V01.6,
CMAa304HbIe Ka4eCcTBa IUIaCTUYECKOU CMa3KU 4 v02.5, ¥03.2,
MaTepHaJIbl. Y04.5, Y04.8,
Y07.2
JlabopatopHas pabGota Ne6 Ompenenenue V3,4,
Tema 2.4. KadecTBa aHTH(pH3a. V01.1, ¥01.2,
ABTOMOOMJILHEBIE 4 YV01.4, Y01.6,
cnenuaJbHbIE v02.5,¥03.2,
JKHIKOCTH Y04.5, Y04.8,
¥07.2
JIaGoparopHas pabota Ne7 Onpenenenue V3, V4,
Tema 2.5. KauecTBa JIAKOKPACOYHBIX MAaTePUAJIOB. Y01.1, V01.2,
KoncTrpykuuonno- 5 ¥01.4, V01.6,
PEMOHTHBIE v02.5,Y03.2,
MaTepHaJIbl. V04.5, Y04.8,
Y07.2
UTOI'O 24




3SMETOANYECKHE YKA3AHUS

Tema 2.2. ABTOMOOMJIbHBIE TOILJINBA
JlabGoparopHoe 3ansitue Ne 1
Omnpenesienne KayecTBa 0€H3UHOB.

Lesb: onpenenuTs OCHOBHBIE MIOKA3aTeNN KayecTBa OEH3MHA.

BbinosinuB padory, Bel Oyjaere:

ymembs:

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

V4. nonbupath Marepuaibl TpeOyeMOoro KadecTBa B COOTBETCTBHUHM C TEXHHYECKOU
JTIOKYMEHTAaIUEH;

Y01.1 pacno3HaBaTh 3amady /Wi mpoOieMy B MPOPECCHOHAITHLHOM W/WIH COIUATBHOM
KOHTEKCTE;

Y01.2 ananu3upoBath 3a71a9y u/WIM IpoOJIeMy U BBICTSATH €€ COCTaBHBIC YaCTH;

Y01.4 BoIsaBIATh U 2PHEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOAUMYIO ISl pEIICHUs 3a1a4u
W/WH IpOOIIEMBL;

Y01.6 onpenenuth HEOOXOTUMBIEC PECYPCHI;

¥02.5 BbraensATh HauboJIee 3HAYMMOE B IIEpeUHEe UHPOPMALUY;

Y03.2 npuMeHsITh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOIOTHIO;

VY04.5 ucrionp3oBaTh KOMMYHHKAIIMOHHBIC HABBIKM NMPH paboTe B KOMaHAE JJISl YCHEITHON
paboThl HAJ TPYIIIOBBIM PELICHUEM MPOOIIEM;

Y04.8 apexTrBHO paboTaTh B KOMaH/IE;

Y07.2 onpenensTh HaNpaBi€HUs peECypcocOepekeHUst B paMKax MpodhecCHOHAIbHON
JEeSITEIbHOCTH IO CIIEHUATbHOCTH.

MarepuanbHoe oOecnedyeHue: CTEKISHHBIA HUIMHAP AuamerpoMm 40—55 Mm; oOpasiisl
UCHBITYeMOro O€H3MHA, BOPOHKA JAEIUTeNIbHAsA; TPOOUPKH, IITATUB; LHUIUMHAP MEpHbIH Ha 10 mi;
TUCTUJUTMPOBaHHAsT BOJA; cTakaH xumuueckwii; (enondranenn (1%-HbI CIHPTOBON PacTBODP);
MeTunoBbIi opanxkeBblil (0,02%-HbIN BOJHBIA pacTBOp); CTEKJISHHbIE MEpHbIE IMWIMHIPHI Ha 250
MIT; IpuOop A onpezeneHust (ppakIMOHHOIO cocTaBa TOIUIMBA; KOJOOHArpeBareib ¢ PeOCTaTOM;
tepmoMeTp Ha 360 °C c nenenuem uepes 1 °C.

3aganue:

1. O1leHUTh UCTIBITYEMBbIH 00pa3el] 10 BHEIIHUM IPU3HAKaM.

2. IIpoBecTr aHanu3 Ha COAEPIKAHNE BOJOPACTBOPUMBIX KHCIIOT U IIEITOYEH.
3. Onpenenutsh ppakMOHHBINA COCTaB OCH3UHA.

4. CocTaBUTh OTYET O padoTeE.

KpaTkue TeopeTnyeckue cCBeIeHUS:

1. Ornenka OeH3MHA 110 BHEIIHUM MTPU3HAKAM.

BeH3uHBI HE JODKHBI COJEpXKaTh MEXaHWYSCKUX MpuMeced W BOJbL. OmpeleneHne ux
OTCYTCTBHSI MUJTU HAJIMYHSI IPOU3BOJUTCS TIO0 BHEITHUM MPU3HAKAM WM C TIOMOIIBIO CIICIIHATBHBIX
prOopoB.

Jlis OleHKHM MO BHEIIHMM TMpH3HAKaM JOCTaTOYHO OCMOTpeTh oOpas3en OeH3WHA B
CTCKJSIHHOM [WIMHApe. [IpW 3TOM HEBOOPYKCHHBIM TJIA30M HE JOJDKHO OBITH OOHapyKEeHO
TBEPABIX YACTHI] KaK BO B3BEIIICHHOM COCTOSIHHH, TaK U B OCAJIKeE.

B HeOompmmx kommuecTBax (COThIE MOJM TPOIEHTA) BOJA CHOCOOHA PAaCTBOPSATHCS B
OCH3MHE, ¥ OH IIPH STOM HE TepSeT MPO3paYHOCTH. M30BITOYHOE K€ KOTUYECTBO BOJIbI- B OCH3UHE
IpU NepeMelIMBaHNH BbI30BET MOMYTHEHHE OCH3MHA, a IPU OTCTAaMBaHUM BCJEACTBHUE OOJIBLIETO
YAETBHOTO Beca MPHUBEAET K CKOIJICHHUIO €€ Ha JTHE EMKOCTH OTACIBHBIM CJIOEM.

[ToaTomy npu onieHke OeH3MHA Ha HaJIM4YKE BOJbI JOCTATOYHO OCMOTPETH €r0 B CTEKISIHHOM
WIMHIPE U 3aQUKCUPOBATH HAIMYNE WU OTCYTCTBUE MYTH JTHOO OTACIHLHOTO CIIOSI BOJIBI HA JTHE.
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2. AHanM3 Ha COJIEpP’)KaHUEe BOJIOPACTBOPUMBIX KUCIIOT U IICIIOYECH.

Hedrenponykrsl (TOmauBa, Macia) IOJDKHBI O0JagaTh MHUHHUMAIBHBIM KOPPO3HUHBIM
BO3JICUCTBHEM Ha MeTaJUIbl. KOPpO3HMOHHOCTh HEPTEMPOIYKTOB O0OYCIOBIUBACTCS COACP)KAHUEM B
HUX BOJOPACTBOPUMBIX KUCIIOT U IIEI0UYEH, OPraHUYECKUX KUCIOT U CEPHUCTBIX COCTUHEHHUI.

[TockonbKy MUHEpadbHbIE KUCJIOTHI M LIEI04M, Haxojsmuecss B TCM, sSBIAIOTCS OAHON U3
MIPUYMH, BBI3BIBAIOIINX KOPPO3UIO JIETalCH JBUTATENs, a TAKXKE METAJUTMYECKON Taphl 1 €MKOCTEH,
roproue-cCMa30uHbIe MaTePUaIIbl, COACPIKAIUE UX, HETIPUTOIHBI K IKCIUTyaTal[iH.

Opranuveckrie KHCIOTHl, B OCHOBHOM HAa(TEHOBBIC, CoAepKaiuecs B HeQTH, a TakkKe B
MPOJYKTax €¢ mepepaboTKH, MO0 KOPPO3HMOHHON aKTHMBHOCTH cllabee MHHEpalbHBIX. Kpome Toro,
OpraHWYEeCKHUE KHUCJIOTHl TOBBIIIAIOT CMAa3bIBAIONIYI0 CIIOCOOHOCTh TOIIMBA M Macel, 4YeM
oOycinoBnuBaetcs ux mnoje3HocTh. [Toatomy 'OCT momyckaeT HaliMune OpraHUYECKUX KHUCIOT B
TOIUIMBAX M Maciiax (CMa3Kax) B ONPEIENICHHBIX KOJNYECTBAX.

[Ipu OGonbiieM cojepaHUM OpPraHMYECKUX Kuciaor, yem ykazaHo B ['OCT 6307—75,
TOIUIMBA U Macja K KCIUTyaTallui HEeMPUToHbl. Koaru4ecTBO OpraHu4ecKux KUCIOT B TOTUIUBE (H,
B YACTHOCTH, OCH3MHE) OLIEHUBACTCS «KHUCIIOTHOCTBIO TOILIHBAY.

KucnotHoCThIO TOTUIMBA HA3bIBAETCS KOJUYECTBO MUJUIUTPAMMOB €IKOTO Kajus, MOIIE/IIee
Ha HeUTpanu3aiuo opranndeckux KUciaoT B 100 M1 HCOIBITYEMOTO TOTLINBA.

[Ipu ompenenennn coaepx aHus BOJAOPACTBOPUMBIX KHCJIOT B TOIUIUBAX MPOCTEHIINM
(Ka4eCTBEHHBIM) METOJIOM JOCTATOYHO ONPEICICHHOE KOJMYECTBO TOIUIMBA (B JaHHOM Cllydae
OCH3MHA) CMEIIaTh C TAKUM K€ KOJMYECTBOM IUCTHJUTMPOBAHHOW BOJBI W IIOCIIC OTCTAMBAHUS
BOJHYIO BBITSDKKY UCIIBITATh UHAUKATOPAMH.

Oxkpacka HHANKATOPOB B PA3IMYHBIX CPEIax:

Cpena Merunopanx denongranens

[lenounas Kenras ManuHoBas

HeittpanbHas OpanxeBast becupeTtHas

Kucnas Kpacnas becnBetHas

3. Onpenenenne GpakIMOHHOTO cOCTaBa OEH3MHA.

@pakuusi — 3TO YacThb TOIUIMBA, KOTOpas BBIKMIIAET B OIpPEJEICHHBIX TEeMIIepaTypHbIX
npenenax.

@pakIMOHHBINA COCTAaB — 3TO BAKHEHIIMHU MOKA3aTeNlb TOIUIMBA, BHIPAXKAIOIINI 3aBUCUMOCTh
MEXKJy TEMIIEPATYPOH U KOJIMYECTBOM TOIUIMBA, IEPETOHAEMOr0 IPU 3TOU TeMIepaType.
@pakIMOHHBIN COCTaB OLICHUBAETCS BETMYMHAMH TEMIIEPATYP NEPETOHKH TOIUIABA!

1) Hayasa neperoHku — 10 % romnuaa;

2) BbIkumnanus — 50 % Tomusa;

3) KOHIIa neperonku — 90 % Tornnusa;

4) OCTaTKOM B Ko0JIOe TOoIIMBa rnocie neperonku — 10 % romnusa.

[To BenuuuHe Temmeparypsl neperonku 10 % TomiauBa CyasST O €ro IyCKOBBIX CBOWCTBAX.
Temneparypa neperonku 50 % TomnuBa XapakTepU3yeT HCHApSIeMOCTh CpPEeIHUX (Ppakiuid,
OKa3bIBAIOUIMX BIIMSHHUE: HA BpeMs IMporpeBa JBUTATENA; YCTOWYMBOCTH €ro pabdoThl U
PUEMHCTOCTD; PABHOMEPHOE paclpe/iesIeHN e TOIINBA 1O IMIHHAPAM.

ITo temnepatype neperonku 90 % TomnuBa CyAsT O HaJMYMU B HEM TsDKeNbIX ¢pakimid. C
MOBBIIIEHUEM TeMIepaTypbl BeIkUIaHus 90 % ToIIMBa yBEIMYUBACTCS €r0 PACcXo] U MPOUCXOAUT
paxKIKeHHe UM Maciia B KapTepe. DTO BBI3BIBACT IMOBBILICHHBIH HW3HOC JeTajieil KPUBOIIMUITHO-
IIATYHHOTO MEXaHU3Ma.

HcnapsieMOCTh — 3TO CIIOCOOHOCTh JKMAKOTO TOIJIMBA IEPEXOIUTh B MapooOpasHoe
COCTOSIHUE NPH JJaHHBIX YCIOBUSX.

Hcnapsemocts 00ycnaBnuBaeT 3¢(GEeKTUBHOCTh cMeceoOpa3oBaHusl M MOJaud TOIUIMBA IPH
IIyCKEe M SKCIUTyaTallud ABUraTelsl B YCIOBUSX HHU3KHUX M BBICOKUX TEMIIEpaTyp WJIH HHU3KOTO
nasnenust. ITyck nBurartens, BpeMsl €ro mporpeBa U HPUEMHCTOCTb, PAacXoj TOIUIMBA M HM3HOC
LWINHAPOIIOPIIHEBOM TPYIIBl B 3HAYUTEIBHON CTENEHU 3aBUCAT OT HCHAPSEMOCTH TOIUIMBA.
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[Iporiecc ucnapeHusi He TOJBKO MPEALIECTBYET BOCIJIAMEHEHUIO U TOPEHHIO, HO B 3HAYUTEIHHOU
Mepe OIpeneNseT CKOPOCTh ATHX IPOLECCOB, a, CIENOBATEIbHO, HAIEKHOCTh U 3()PEKTUBHOCTH
pabotel aBuratens. lMcmapseMocTh TOIUIMBA OIEHWBAIOT TI0 COBOKYIMHOCTH JIBYX TJIaBHBIX
MOKazaresel: TernjaoTe ucnapeHust U PpakiMOHHOMY COCTaBY.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1.1. AHanu3upyemsblii OEH3UH HAIUTh B CTEKJISTHHBIM HUIAHAP.

1.2. Onpeaenuth BHU3yalbHbBIM OCMOTPOM HAJIM4YME€ WM OTCYTCTBUE B3BEIICHHBIX, WIIH
OCEBILIMX HA JHO TBEPJbIX YACTHULI.

1.3. Onpenenuth HalM4Me WM OTCYTCTBHE BOJHOIO CJIOSI HA JIHE LIMJIMHIPA U XapaKTepPHOM
MYTH.

1.4. Pe3ynbTaThl OLIEHKH 3aIlUcaTh B OTYET.

2.1. TlpoOy TomnmBa, TOATOTOBJICHHYIO JUISi HCIBITAaHUS, XOPOIIO IEpeMemaTh
TPEXMHUHYTHBIM BCTPSIXUBAaHHEM B CKIISIHKE.

2.2. 13 mepeMenianHoi mpoObl OTMEPUTh MEPHBIM IMUIMHAPOM 10 MJI TOIIMBA W CIUTH B
JeTUTEIbHYIO0 BOPOHKY.

2.3. Ormeputs 10 M1 AUCTHITMPOBAHHON BOJIBI U TAK)KE CIIUTH B BOPOHKY.

2.4. BOpOHKY JAEIUTEIbHYIO 3aKpbITh INPOOKOH, CHATH €O IUTaTUBA M  COJEPKUMOE
nepeMelaTh B30aJIThIBAHUEM (HO HE CIIMILKOM 3HEPruuHo) B Teuenue 30—40 c.

2.5. Ilocne B30anThIBaHUsl BOPOHKY OISITh YKPEIUTh HA IITATHBE.

2.6. [locne orcTanBaHus BOJHYIO BBITSDKKY CIIUTH B CTaKaH.

2.7. BonHy1o BBITSDKKY M3 CTaKaHa HAJUThb B JBE IPOOUPKHU.

2.8. B ogHy 13 npoOUpPOK ¢ BOJHOW BBITSKKON MCIIBITYEMOTO TOIUIMBA MPHOABUTH ABE KaIUIH
pacTBOpa METWIOpaHXka, a B JAPYryl0 — TpU Kaluld CIMPTOBOrO pacTBopa (eHosdranenHa u
colepkuMoe B o0eux mpoOupkax xopomro B30onTaTh. COINMOCTaBss IMOJYyYMBIIAECS I[BETA
MH/IMKATOPOB C JaHHBIMU Ta0I. 1, clienarh 3aKI0YeHUe O HATMYMHU WU OTCYTCTBUHU B UCIIBITYEMOM
oOpas1e BOJIOpaCTBOPUMBIX KUCIIOT MM LIEJIOUEH.

2.9. TomnuBO cyMTaeTCs BbIIEPXKABIIMM MCIIBITAHUE, €CIM BOJHAs BBIJIEPKKA OCTAETCS
HelTparbHOW. B MPOTHUBHOM Cilydae OIMBIT HAJ0 MOBTOPUTH, MPEIBAPUTEIBHO TIIATEIHHO BHIMBIB
MOCY/ly U OIOJIOCHYB €€ JUCTHJUIMPOBaHHOW Bojmoil. Ecim B pesynbprare BTOPOrO HUCHBITAHUS
BOJIHASI BBITSKKA TOJTYyYaeTCsl KUCJION WIIN IIETI0YHOM, TOIIIUBO OpaKyroT.

3.1. Mepsl Ge3onacHocTH. McnbiTyeMoe TOIUIMBO CIEAYET IpeBapUTENbHO TIIATEIbHO
o0e3BoauTh. Boja, monasmias BMecTe ¢ HEPTENPOAYKTOM B KOJOY, MPUBEIET MPHU MEPErOHKE K
MIHOBEHHOMY BCKHUIIAHMIO U BBIOPOCY COAEPKUMOTO 4Yepe3 ropso KoJObl, U MOYTH HEMUHYEMOMY
noxkapy. TormauBo 00€3BOKUBAECTCSI OTCTAaMBAaHUEM Iepe] 3aHATHEM U 00padaThIBaeTCs XJIOPUCTHIM
kanbieM. CTyaeHT, HauuHas padoTy, 00s13aH MPOBEPUTH OTCYTCTBHE CJIEI0B BOJBI M MYTH Ha JTHE
CKJISTHKU ¢ 00pa3iioM ToriuBa. [Ipu oOHapyxkeHuH ux o0pasel] K UCTIBITAHUIO HE TOITYCKaeTCsl.

3.2. CyxuM ¥ YHCTBIM H3MEPHUTEIbHBIM IMIUHAPOM (cM. puc. 5) ormeputb 100 M
00€3B0OKEHHOTO TOIUIMBA U OCTOPOKHO TEPETUTh €ro B KoyOy 3, cieast 3a TeM, YTOObI OHO HE
MI0T1aJI0 B OTBOJIHYIO TPYOKY KOJIOBI 7. JIJ1sl 3TOr0 HY>XHO Jiep»aTh KO0y OTBOJHOM TpyOKOH BBEpX.
HcnbiTyemblil NpoayKT TOKEH UMETh Temrieparypy 20 £ 3°C.

3.3. B mieiiky KoiObl C TOIUIMBOM BCTaBUTh TEPMOMETpP 6, BMOHTHPOBAHHBIH B IJIOTHO
MIPUTHAHHYIO MPOOKY TaK, 4TOOBI OCh TEPMOMETpA COBIMAJIa C OChIO IIEHKH KOJIOBI, @ BEpXHUM Kpaii
PTYTHOTO ILIapuKa TePMOMETpa HaXOAWJICS Ha YPOBHE HMXKHETO Kpas OTBOJHOW TPYyOKH B MecTe
TIPHTIOS.

3.4. OTBoaHYIO TPYOKY 7 KOJOBI COEIMHUTH C BEPXHUM KOHLIOM TPYOKH § XOIOIMIBHUKA TPU
MMOMOIIM TUIOTHO TPUTHAHHOW MPOOKW TakK, 4TOOBI OTBOJHAs TPyOKa KOJIOBI BXOJWJA B TPYOKY
XOJIOAWILHUKA Ha 25—50 MM U He Kacalach CTEHOK OCIIEIHEN.

3.5. Ha xonOy 3 ¢ 6eH3MHOM HaJeTh TEPMO3AIIUTHBIA METATUTHYECKUN KOXKYX 5
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Puc. 1. Cxema ycraHoBKM Ui (PAaKIMOHHON Pa3TOHKH CBETNIBIX He(TenmpomykToB: 1 —
XOJIOMWIbHUK; 2 — MEpHBIM HUIMHIAP; 3 — Koyba ¢ OTBOIHOM TPyOKO#; 4 — AJIEKTPOIUIUTKA; 5 —
METATNYECKUI KOXyX; 6 — TepMoMeTp; 7 — OTBOJgHAs TPyOKa; 8 — TpyOKa XOJIOAMILHUKA.

3.6. M3meputenbHBI HHIAMHIP 2, KOTOPHIM OTMEPSUIOCH HCIBITYEMOE TOIUIMBO, HE
BBICYILINBAsi, IOCTAaBUTh TaK, YTOOBI CIMBHAs TPyOKa XOJOIMIbHUKA BXOJMIIA B IMJIMHIP HE MEHEe
yeMm Ha 25 MM, HO He HKe MeTku 100 MM U He Kacanack Obl ero creHok. OTBepCcTHe MUIMHAPA
IPUKPBITH CBEPXY BaTOM UM JTUCTOM (PUIBTPOBATIBHOM OyMar.

3.7. 3amonHUTh XOJIOMWIBHUK BOJOH W TOAJEPKHBATh €€ YPOBEHb MOCTOSIHHBIM HEMHOTO
BBIIIE CJIMBHOTO OTBepcTHUsi. LIMpKyIs1Ms BOAbI JOHKHA OBITh TOCTOSIHHOM.

3.8. OmnpeenuTh 6apoOMeTPHUECKOE TaBIICHHE.

9. 3aroToBUTH Ta0I. 2 AJIS 3aIMCU PE3YJILTATOB UCTIBITAHUH.

3.10. OtperynupoBaTh, HarpeB KOJIOBI TakK, 4TOOBI TepBas Karuld JUCTWIUIATA yraua U3
TPYOKH XOJIOJWJIBHUKA B MEPHBIN LIMIMHJIpP HE paHee, 4eM depe3 5 U He Mmo3xe, uyeM uepes 10
MUHYT IIOCJIE Hayaja HarpeBaHusl.

3.11. 3anucaTh Temneparypy HajeHus MepBOi Kallik Kak TeMIIepaTypy Hayalla IeperoHKu B
Tab. 2.

3.12. Ilocne nmajeHus MepBON Karuld MEPErOHKY BECTH C PaBHOMEPHOH CKOPOCThIO 4—5 M1 B
MUHYTY (2-2,5 Kamium B CEKyHAY), U3MEPUTEIbHBIH LWIMHAP TMOAOJABUHYTH K KOHIY TPYOKH
XOJOAUIIBHHUKA TaK, YTOOB! AUCTHILIAT CTEKaJl IO CTEHKE IIMIIMH/IPA.

3.13. 3ammcarh TemmepaTypbl, COOTBETCTBYIOIIHNE MOMEHTAM, KOT/Ia YPOBEHb >KHIKOCTH B
MEpPHOM IIWIMHAPE JOXOAMT J10 AelieHnid, cooTBeTcTBYromux 10, 20, 30, 40, 50, 60, 70, 80, 90 % ot
MepBOHAYANIbHO B3ATOT0 KojindecTBa 6eHsuHa 100 mi.

3.14. Tlocne Toro kak ypoBeHb O€H3MHA B LWIMHApPE AOCTUTHET 90 MII, yCHJIMTh HarpeB
KOJIOBI TaK, 4TOOBI O KOHIIA PA3TOHKUA OCTaBajoCh OT 3 110 5 MHUH.

3.15. 3anucare Temneparypy KOHIA MeperoHku. /[ aBToMOOUIBHBIX OEH3UHOB MOMEHTOM
KOHIIa TEPErOHKH CUMUTAETCsI MOMEHT, KOIJla PTYTHBIM CTOJOMK TepMOMETpa IOociie HEKOTOpOM
OCTAHOBKH Ha KaKOM-TO BBICOTE HAUHET OIYCKaTbCs. MaKCHMaJabHYIO TEMIIEpaTypy, TOKa3aHHYIO
TEPMOMETPOM, 3alMChIBAIOT KAK TEMIIEpaTypy KOHLA MEepPEeroHkH. J{M3eabHOe TOIUIMBO OTTOHSATH
nocye orrona 96 %, nurpouH u kepocux — 98 %.

3.16. Ilocne okoHYaHMS TMEPETOHKH BBIKIIOYUTH HArpeB KOJIOBI, TaTh € OCTHITh, CIIUTh BOIY
U3 XOJIOAUIBHUKA U pa3odpath mpudop.

3.17. Octatok u3 KOJa0bI NEPEUTh B MAJIBIH MEPHBIA UIUHIP U 3aIHCaTh €T0 00BHEM.

3.18. Pasnocts Mexay 100 mi 1 cyMMO#l 00BEMOB AMCTHIUIATa M OCTAaTKa 3alucaTh Kak
NOTEPU IIPU IEPETOHKE.



3.19. IlpuBectu TemMnepaTypbl K HOpMAILHOMY 0apOMETPUUYECKOMY AABIICHUIO 110 popMyIie

I =T +C,

np 3aM

e T_ —3amepennas Temneparypa; C=0,00009(101,310°—p) (273 +T_ ),
wm C=0,00012 (760 — p,) (273 + T ) — nonpaska Ha GapoMETpPHYECKOS
JasieHue; p — dapomeTpuueckoe nasaenue, [la; p, — dapomerpuyeckoe
JAaBICHHE, MM PT. CT.
B ta6n. 1 mpuBeneHo npuOIMKeHHOE 3HAUYEHUE MOMPABOK, BHIYUCICHHBIX MO MPUBEACHHOMN
dopmyre. ITonmpaBku mpuOABISIOTCS B cliydae, Korga Oapomerpudeckoe masienue Hroke 100000
ITa (750 MM pT. cT.), U BeIUMTArOTCA, Korna naeienue Boime 102600 ITa (770 mm pt. cr). Ilpu

6apomerpuueckom nasienun 100000—102600 ITa (750770 MM pT. CT.) MONPaBKU HE BHOCHT.

Taomuma 1
Be:muuna nonpasok Ka aposierpuyeckoe JaRienue

Tuu.epax_\pzu e [onpassa, °C, Ha pa3HOCTS B TABICEHY H2 KZAIbI
upegeas, “C
10° T 10 s pr. c7.

10-30 0.26 0.33
31-50 029 0.38
5170 030 (.40
71-90 032 0.42
91-110 034 043
111-130 0335 047
131-150 0.38 0.50
[51-170 0139 0.2
171-190 041 034
191-210 043 0.57
211-230 144 (.59
231-230 046 062
251-270 048 0.64
271-280 0.30 0.66
201310 132 (1.69
311-330 0353 (.14
331-330 0.56 0.74
33137 037 0.76
371-3%0 039 0.78
381410 0,60 081

Tabnuua 1. Pesynbratsl onbiTa
PesyasTarel onbita

Temneparypa, °C Koneu | Koamyecrso, %

Hayaio Beikunanue, % 1epe- (Ocrarox| IMore-
ligpe- FOHKH (g konde,| p,
rouke | 1020 | 30 [40 [ 50 | 60 | 70 | 80 | 90 % %
L 23456 7[8]9([10] 1l 12 13

3.20.  OuenHka pe3ynbTaTOB UCTIBITAHUS

1. Ha Oymare B cOOTBeTCTBMM ¢ MacmTaboM BBIYEPTUTH TpaduK IEPErOHKU
UCTIBITYeMOro o0pasiia TOIUIMBA B KOOPJMHATAX: KOJMUYECTBO MEPErHAHHOTO TOMIMBA (0ObEeMHBIC
MPOIICHTHI) — TeMriepatypa (puc. 2).
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Puc 2 ®pakinoHHbIil cocTaB OEH3MHA

[Tonydennble pe3ysibTaThl HeoOxoauMo cpaBHUTH ¢ HopMmamu o ['OCT 2084-77, 1. e. ¢

KpUBBIMH (DPAKIIMOHHOTO COCTaBa THUIIOBBIX COPTOB TOIUIMBA. HeoOXOAMMO yYHTHIBaThH, 4YTO
KpUBBIE 3TUX TOIUIUB (pUC. 3) AAIOT MpeAeabHbIe 3HaUCHUS PPAKIIIOHHOTO COCTaBa.

q

IRy
0 // _4// 1,°C

0 60 120 180 240 300 360 420

Puc. 3. KpuBsle ¢ppakimOHHOTO cOCTaBa TUIOBBIX TOIIUB: 1 — OeH3MHA; 2 — KepOCuHa; 3 —
JN3€IbHOIO TOIIMBA;  — KOJIMYECTBO NIEPErHAHHOTO TOILINBA, %0; t — TeMIepaTypa MeperoHku
¢bpakuuit, °C

2. YcTaHOBUB  COPT TOIUIMBA, CpPaBHUTHb TOJYJCHHBbIE XapaKTEpHbIE TOUYKH
(bpaKkIMOHHOTO COCTaBa ¢ TPEOOBAHUSAMHU CTaHIAPTOB U CAEIATh BBHIBOJ O COOTBETCTBHU TOILIMBA
10 3TOMY TMOKa3aTet0 TEXHUYECKUM HOPMaM.

ITo 'OCT 208477 unu TY 38001165-97 nomyckaercs OTKIOHEHHE JTAHHBIX (PPAKIIHOHHOTO
COCTaBa aBTOMOOMJIbHBIX O€H3MHOB OT HOPMBI B CTOPOHY MOBBIIICHUS ISl TEMIIEPATYPHI:

enieperonku 10 % na 1 °C;

e nieperonku 50 % na 2 °C;

e nieperonku 90 % na 2 °C;

e KOHIIa nepero”ku Ha 3 °C.

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

3. ITo HOMorpamme (puc. 4) OmpeAenuTbh SKCIUTYaTallMOHHYIO OIIEHKY O€H3MHa |
CeNaTh BBIBOJBI 10 (hOpMe, MPUBEICHHON B Ta0I. 3.

10
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Puc. 4. Homorpamma 1151 SKCIUTyaTaliMOHHON OLEHKH KapOIOpaTOPHBIX TOILIHB: obnactu: 1 —
BO3MOXXHOTO 0Opa30BaHMsI MAPOBBIX MPOOOK; 2 — JIETKOTO ITyCKa ABUTATENs; 3 — 3aTPYIHEHHOTO
IycKa JIBUraTesis; 4 — npakTH4eCKU HEBO3MOXKHOI'O IIyCcKa JBUTATENs; 5 — XOpOLIeH IPUEeMUCTOCTH
Y HEYCTOMYUBOI pabOThI ABUTATENS; 6 — IIOXOM MPUEMUCTOCTH U HEYCTONYMBOU DPaOOTHI
JBUTATENs; 7 — HE3HAUUTEIBHOIO Pa3KMKEHUS Maclia B KapTepe; 8 — 3aMETHOr0 pa3KMKEeHUs
Macia; 9 — MHTEHCUBHOIO Pa3KWKEHUS Maciia B KapTepe.

Tabnuma 2
FRCIIVATIUMOLIAN 00K Denzuna
i . | Batponw #3 ook (8-
Tesmeparypa Bapva=0ro 3031yxa, °C,
1,°C  [3mE2 0 ero BRENE Ha

TP EOTOPOH SO3MOKED:
. o padoTY ABHraTe
COPIIBIEHR  [EPOSRIX DPODOK

OORCIIRYERER 2RINON0 IV IBAIATeIR

00RCRYRHES 32TPYIRRHEOTD VK Jl-

Fa1eas

odeeneserue GHCTPOTO BpOrpesa I Xo-

POERE NPESARCTOCTH

ESHAYNISILH0E PEIAHACHHE MaC32 8

rzIepe

SANRTHOS PRVAIAREHE MACIE 5 5APTEDS

3.21.  3axmrodyeHue 00 HKCIUTyaTAI[MOHHBIX KauyecTBax OCH3WHA

[To naHHBIM (PaKIIMOHHOTO cocTaBa OEH3MHA MOXKHO CJIEJIaTh BayKHBIE 3aKIIIOYEHHs O paboTe
KapOIOpaTOpHOTro JBHraTeiss Ha JaHHOM TorumBe. Jlng o3Toi menu mnpeayaraercst psj
sMnupuyeckux ¢opmyn u rpapuku (cM. puc. 4 u puc. 5), pazpaboTaHHbIE HA OCHOBaHHMM pAJa
MCCIIEIOBAaHHUM U TaHHBIX MTPAKTHKH.

1. Temnepatypa Bo3nyxa, °C, Bblllle KOTOPOH MOKHO 0>KHMJIaTh 1epedou B paboTe ABUTATENs
n3-3a 00pa30BaHMs MAPOBO3AYIIHBIX MPOOOK,

t>1,+10
2. Temnieparypa Bo31yxa, BbIIIE KOTOPOIl BOBMOKHBI: JIETKUHM MTYCK XOJOJAHOTO ABUTATENS
t. =t f1:25=59

nn 10 %

YIOBJIETBOPUTENIbHBIN IMYCK JBUTATENS

11



ton = 0:679:4,,,— 68,5-0.9.5,

) 10,

3. Temmeparypa BO3IyXa, HIXKE KOTOPOH MPAKTUYECKHM HEBO3MOXXEH IYCK XOJOIHOTO
JIBUTATEIS,

raeS=(t -t

H.

r =0657¢,,—685-09 /¢ wm¢t =05t  —5035.
4. TemmepaTypa roprodeil CMECH BO BIIYCKHOM TPYOOIPOBOJE, IPY KOTOPOH 3aKaHYMBAETCS
MIPOTPEB JIBUTATEIIA,

T::p =0,53(z,,,,— 60) nim L= (¢, —60)/2.

50 %

5. 3MeHeHne AMHAMUYHOCTU aBTOMOOMIISA, %, IO CPAaBHEHHUIO C YCIOBHO HOPMaIbHOU
Al=100-0,5(t,,., —90).

6. I3meHeHune pabodero nzHoca apuraress, %, 1o CpaBHEHUIO C HOPMAJIbHBIM H3HOCOM

AWzn =100 + 0,03(¢,, ,, — 160)°.

(7

Ha puc. 5 npexncraBineHbl KpUBbIE, BHIPAXKAIOLINE 3aBUCUMOCTD ITYCKOBBIX KaueCTB OCH3MHA,
€ro CrocoOHOCTH o0ecreYnBaTh AOCTATOUHYIO IPUEMHUCTOCTh JBUIaTelIs, 00pa30BbIBATh MApPOBbIE
MPOOKH U pa3KmKaTh Maciio B KapTepe OT 3HAYeHUH XapaKTePHBIX TOYEK (PPaKIMOHHOTO COCTaBa U
TEMIIEPATYPHI OKPYKAIOIEr0 BO3oyXa.

[Ipu monbp30BaHNUU PTOM HOMOTPAMMOM IO OCH a0CIMCC HAHOCAT TeMIEpaTyphl neperonku 10
%-noro, 50 %-noro u 90 %-HOro OeH3WHA W, BOCCTAHABIMBAs W3 HHUX MEPHEHAUKYISAPHI IO
MEPECeYeHUs] C COOTBETCTBYIOIMMHU KPHUBBIMHM, OTMEYAIOT HAa OCH OpJUHAT Ipe/ebHbIe
TEMIIEPATYPHI BO3AYXa ISl IPUMEHEHMS HCIIBITYEMOTO TOIUINBA.

Hanpumep, ucnonb3ys rpadux ¢pakiMOHHOTO cocTaBa O€H3MHA (CM. puUC. 2), MOIY4aroT

e =600°C; £ = 115°C; Lo =TI,
CIIEyIOIME TOKA3aTeNHN: 0% _

B stom ciydae HaOnromaercs cieayroliee: oOpa3oBaHUE MAapOBBIX MPOOOK MOXKHO OXHAATh
opu Temreparype Bo3ayxa Belmie +25 °C; nerkuil myck xononHoro nasurarens (1-2 obopota
KOJIEHUaTOTro Baja co CKOPOCThIO 35—45 00/MHH) BO3MOXKeH npu Temneparype Huxke 0 °C; nerkuit
NycK JBurarens 0e3 NpeaBapUTEeNbHOIO MOJOrpeBa MPAKTUYECKH BO3MOXEH JIUIIb MpU
Temreparype Bozayxa Bbimie —20 °C; xopolias MNPUEMHCTOCTh JABHUratelns, paOoTaroliero Ha
JAHHOM TOIUIMBE, OYyJeT MpH TemIeparypax Bo3ayxa 10 —3 °C; mpu TemmnepaType Bo3/1yXa HUXKE —
20 °C MOXHO OXHJAaTh WHTEHCUBHOI'O Pa3XWKEHUS KapTEPHOTrO Macjia, a MpPU TEeMIEepaType
BO3ayXxa Bhie +2 °C pazkmkeHue macia B Kaprepe OyneT HezHauuTeslbHbIM. [lo rpaduky (cm.
pHuc. 5), BbIpa)KarollleMy 3aBUCUMOCTb H3HOCOB JIBUTaTelid OT TEMIlepaTypbl KOHIA MEpPEroHKU
IIPUMEHSIEMOTO TOIUIMBA, MOXXHO CYIMTb, KaK HM3MEHSIIOTCS M3HOCHI IIPH NEPEXOJ]IE JBUTATENS C
paboThl HA CTaHIAPTHOM OeH3uHe A-66 Ha HCTBITyeMOoe TOIINBO. [1o 3Toif ke HoMOorpaMMe MOKHO
CYAMTB O pacxo/ie JaHHOTO TOIIMBA I10 CPAaBHEHUIO C PACXOJIOM CTaHIAPTHOTO OCH3HHA.

12
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Puc. 5. I'paduk 3aBUCHMOCTH U3HOCA IBUTATENS M PACX0/ia TOILIMBA OT TEMIIEPATyphbl KOHIIA
NePEroHKU

®opma npeacTraBiaeHus pe3yJabTara:

[Tocne 3aBepuieHUst paOOTBI CTYJIEHTHI JOJKHBI MPEACTABIATH OTYET, B KOTOPOM CJEAYET
BBINOJIHUTH U IIOKA3aTh CIEAYIOLIEE:

1. Yka3zarp, 4TO BBIpakaeT MoOKa3areidb (PAKIMOHHOTO COCTaBa TOIUIMBA M KAaKOBO €ro
BJIMSIHME Ha pab0Ty aBTOMOOMIIBHOTO IBUTaTElsl.

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

3. OnucaTh METOJIUKY ITPOBEACHUS PaOOTHI.

4. HauepTuTh TaOIMILy C pe3yibTaTaMu OIbITA.

5. IlonydeHHbIE KCIIEPUMEHTAbHBIE Pe3yJabTaThl MOKa3aTh B CPABHEHUHU C TPEOOBaHMIMU
CTaHJapTa.

6. Kaxk riiaBHbII BBIBOJI JaTh 3aKJIIOYEHUE O TOJHOCTH MCIIBITYEMOTO TOIJIMBA K IIPUMEHEHUIO
B AKCIUTyaTal[My Ha JBUTATENSX BHYTPEHHEIO CTOpPaHHUSL.

Otuer o mabopaTtopHOit paboTe Mo OIEHKE KayecTBa
(Yka3aTb HAaMMEHOBaHHE U MapKy MPOIYKTa)

|LIeJIL paboTsl | |

|3a,£[aHI/Ie | |

| OcHOBHBIC TTOKa3aTeIN KauyecTBa OLICHUBACMOTI'O 0613331_[3. |

HanmenoBanue [To TOCTy [TonyuyenHnslie Ha

IoKa3aTesen OCHOBAaHUU
MIPOBEACHHBIX
aHaJIN30B

|I_IBeT

Mexannueckue

npuMecH, Boaa

Pesynpratel onenku (BogopactBopumsie
KHUCJIOTHI IIEJT0YH

@pakIMOHHBIN COCTaB,
°C:

tHIT

10%

20%

30%

40%

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

3aKII04YCHUE O
IIPUTOJHOCTH
oOpasna K
MIPUMECHECHHIO

Kpurepun onenkmn:

yHI/IBepCEUILHaH IKajaa OOCHKHU 06pa30BaTeJ'II>HHX I[OCTI/I)KeHI/Iﬁ

[IpoueHT pe3ysIbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

KauectBennas OLICHKA YPOBHA MOATIOTOBKHU

bamn (otmeTka)

BepbanbHblii ananor

90 — 100% 5 OTimaHO

80 — 89% 4 Xoporo

60 — 79% 3 Y 10BJIETBOPUTEIEHO
menee 60% 2 HeynoBineTBOpUTEIbHO

14




Tema 2.2. ABTOMOOM/IbHBIE TOIJIMBA
JlaGopaTopHoe 3aHsiTie Ne 2
Onpenesnenue kauyecTsa IM3eJIbHOI0 TOIJIMBA

Henab: onpenenutb OCHOBHBIE MOKA3aTeIN KaueCcTBa JU3EIHHOIO TOILINBA.

Beinosinus patdory, Bel Oyaere:

ymembs:

V3. onpenensTs TUI U KOJIMYECTBO HEOOXOJMMBIX KCILTyaTaIllHOHHBIX MaTepHAJIOB;

V4. mnonbupate Marepuaibl TpeOyeMOoro KadecTBa B COOTBETCTBUHM C TEXHHYECKOM
JNOKYMEHTaLUEN;

Y01.1 pacno3HaBaTh 3afady HW/wiu npoOieMy B MNPOoPecCHOHAIBHOM W/WIH COLUAIBHOM
KOHTEKCTE;

VY01.2 ananu3upoBath 3a7a4y 1/1ind IpodieMy U BBIIETATH €€ COCTaBHbIC YaCTH;

VY01.4 BeisABIATh U 3PPEKTUBHO UCKATh MH(GOPMAIHIO, HEOOXOAUMYIO [UISl PEIICHHsS 3a/1a4n
W/WI TTPOOJIEMBI,

Y01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

VY 02.5 BoiaensaTs Hanbosiee 3HaYNMOe B IiepeuHe HHPOpMAIUH;

VY 03.2 npuMeHsITh COBPEMEHHYIO HAyYHYIO IPOPECCUOHANBHYIO TEPMUHOJIOTHIO;

Y04.5 ucnonb30BaTh KOMMYHUKAIIMOHHBIE HAaBBIKM MpU paboTe B KOMaHE ISl YCHEIIHOM
paboThI HaJ| TPYMIIOBBIM PELICHUEM POOIeM;

Y04.8 s pexTrBHO paboTaTh B KOMaH/E;

Y07.2 omnpenensaTh HampaBlICHUS PECYpcOCOEpeKCHHS B paMKax MpoQecCHOHATBHON
JEeSITeNIbHOCTH IO CIIeHUaTbHOCTH.

Marepuanbnoe obGecneyeHue: Buckosumerp Tuna BIDK-2 u Buckosumerp IlunkeBuua,
CTEKJISIHHBIE IWIIMHAPHI 1uaMeTpoM 40... 55 MM, THU3€IbHOE TOIUINBO

3aganue:

Omnpenenuts MapKy MCIIBITYEMOTo o0pasia.

KparTkue Teopernyeckue cBeieHUS:

Onenka AM3eJbHBIX TOINIMB M0 BHEIIHUM NPU3HAKAM

Bce nuzenbHbIE TOMIMBA OKpalIeHbl, YTO OOYCJIOBJIEHO HAJUYMEM B HUX PACTBOPEHHBIX
cmoi. B 3aBucMMOCTM OT NpUpOABl M KOJMYECTBA CMOJ LBET TOIUIMBA, ONpPEIEISIEMBIA B
CTEKJISIHHBIX UIUHApaxX auameTpoM 40... 55 MM, U3MEHsIETCs OT JKEITOro 10 CBETIIO-KOPUYHEBOTO.
YeMm MeEHbIIE MHTEHCUBHOCTb OKPAaCKM TOIUIMBA, T. €. YEM OHO CBETJIEE, TEM MEHbBIIE B HEM
CMOJIUCTBIX BEILIECTB U TEM BBIIIIE €r0 Ka4yeCTBO.

B OonbmMHCTBE cilydaeB Ju3elbHbIE TOIUIMBA MMEIOT HEPE3KO BBIPAKEHHBIN 3amax,
TUMUYHBIA 71 MHOTMX HEPTENPOAYKTOB (32 MCKIIOUYEHUEM OEH3WHOB M KEPOCHHOB). 3UMHHUE U
0COOEHHO apKTHYECKHE COpTa AM3ENbHBIX TOIUIMB MO OTIMYAIOTCS MO (PAKIUOHHOMY COCTaBY
OT KEPOCHHOB, TIO3TOMY T10 3aM1axy OHU MOTYT OBITh CXOKHU C KEPOCHHAMH.

[Tocne oneHKH UCHBITYeMOro obpasia o BHEUIHUM MpU3HaKaM HEOOXOIMMO CPaBHUTH €ro C
MMEIOLIUMHUCS B JIaOopaTOpuu MpodaMy CTaHIAPTHBIX TU3EIbHBIX TOIUIMB U JaTh MPEABAPUTEIHHOE
3aKJIFOUYEHHE O €r0 MPUHAJIEKHOCTH K TOM MM MHOM MapKe JU3€IbHOr0 TOIUINBA.

Onpenenenne KHHEMATHYECKOI BA3KOCTH HCNIBITYeMOr0 00pa3ua TONJIuBa

Bs3kocTe mopaBisitoniero OONBIIMHCTBA HEPTENPOAYKTOB (TOIUIMB, JKUAKUX CMAa304HBIX
MaTtepuanoB, CHenualbHbIX JKUIKOCTEH) MPHUHATO BbIpaKaTh B E€AMHMIIAX KHUHEMAaTHYECKOU
BS3KOCTH, KOTOpast OMpeAesieTcsl C MOMOIIBIO KanmuusipHbIX Bucko3umeTpoB o 'OCT 33-2000.

Bsi3kocThI0 Ha3bIBaeTCs CBOMCTBO KHMJIKOCTH OKa3bIBATh CONPOTHUBIICHUE MEPEMEIIECHUIO €€
CIOEB TMOJ JEWCTBUEM BHEUIHEH CWJIBL. JTO CBOMCTBO SIBJISIETCS CJIEICTBHUEM TpPEHMUS,
BO3HHUKAIOIIETO MEX/Y CIIOSIMU SKUJIKOCTH.

Jlig ompeneneHus KMHEMaTHYeCKOM BA3KOCTH V HCIIOJIB3YIOT BHUCKO3MMETPBI PAa3IMUYHBIX
tunoB. Hambombinee pacnpoctpaneHue monydmin Buckodumerp tuna BIDK-2 u Buckozumerp
[InHkeBnya.
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Iopsaok BbINOJIHEHUS Pa0OTHI:

1. OmpenenuTh KayecTBO 0Opaslia JIU3EIbHOTO TOIUIMBA [0 BHEUIHUM MpPU3HAKAM
(Ipo3payHOCTh, IIBET, 3alax, HAJIUYKE BOJABI U BUIUMBIX HEBOOPY)KCHHBIM I'JIa30M MEXaHUYECKHX
npumecei).

2. Onpenenuth KHHEMATHYECKYIO BI3KOCTh HCIIBITYeMOro oOpasiia Tu3eIbHOr0 TOILTUBA MPU
temnepatype +20 °C.

3. OmpenenuTh MIOTHOCTh UCHBITYEMOTO oOpa3lia JU3eIbHOrO TOIUIMBA MPH TEMIIEpaType
+20 °C.

4. YcTaHOBUTH N0 HUMEIOIIMMCS JAaHHBIM MAapKH HCIBITYeMOro oOpaslia TOIUIMBA, €ro
cootBercTBUsl [OCTy (wm TY) u odopmiieHHE 3aKIIOYCHHUs] O MPUTOJHOCTH JAaHHOTO oOpasia
TOIUIMBA JUIsl IBUTATENIEH aBTOMOOUIIEH.

[Ipu onpeneneHn KUHEMAaTUYECKON BSI3KOCTH JKUIKOCTEH HE0OX0IUMO:

1. 3amomHUTH TOYTH [0 KpaeB HMEIOMHMKCS Ha pabouem Mmecte (apOpoBBIid THUTETH
UCIIBITYEMbIM JU3€JIbHBIM TOILIUBOM;

2. HaJIeTh PE3UHOBYIO TPYOKY 7 € TpyIIel Ha MOJIbIF OTPOCTOK 6 BrcKo3uMmerpa [InHKeBUYa 1
MIEPEBEPHYTh BUCKO3UMETP, HAINPABUB OTKPHITBIMM KOHIIAMU BHH3, KaK IIOKa3aHO Ha PUCYHKE.
3aTeM 3a)xkaTh HUKHIOIO YaCTh HIMPOKOTO KOJIEHa SMEXAY CPEIHMM M YKa3aTeIbHBIM MalbllaMH
MpaBol PYKH TaK, YTOOBI OOJBIIMM MaJbIleM MOXHO OBLIO 3aKpBITh C TOpLA IIMPOKOE KOJEHO.
[Tocie 3TOTO B3STH B JIEBYIO PYKY THIEb C TOTUIMBOM M OITYCTHTH B HETO (10 JHA) y3KO€ KOJICHO /
BHCKO3UMETPA;

3. C IOMOIIBIO TPYIIH Yepe3 Y3K0e KOJICHO / 3aMOJIHUTh TOILTMBOM PACIIMPUTEILHBIC EMKOCTH
2 u 3. Korga ypoBeHb TOILJIMBA IOCTUTHET METKH b, cieayer npekpatutb OTCOC BO3[yXa rpylien U
OBICTPO TIEPEBEPHYTH BUCKO3UMETP, HAIIPABUB OTKPHITHIC KOHIIBI €r0 KOJICH BBEPX;.

4. CHATH PE3UHOBYIO TPYOKY C TOJOTO OTPOCTKA 6 M TeM e KOHIIOM HAaJeTh €€ Ha y3KOe
KOJIEHO, TIPEABAPUTEIIBHO OOTEepeB €ro TKaHbl0 WM (QUIBTpOBaIbHOM Oymaroil. 3arem
BEPTUKAIBHO TMOTPY3UTh BUCKO3UMETP B TEPMOCTAT M 3aKPENUTh B 3a)KMME ILITAaTHBA BEPXHIOIO
YacTh HIMPOKOTO KOJEHA TakK, YTOOBl pacHIMpHUTENIbHAs €MKOCTh 2 OKa3ajach IOJHOCTHIO B
TEPMOCTaTHOM JKUJKOCTH;

5. HCHBITAHME HAYMHATh, BBIJACPKAB BUCKO3MMETP B TEpMOCTaTe HE MeHee |5 MuH mpu
temrnepatype +20 °C, KOTOpYIO HYKHO MOJJEPKUBATh B TEUEHHE BCETO OMbITa ¢ TOUHOCTHIO +0,3
°C. He BrIHMMasi BUCKO3UMETpa W3 TEPMOCTATa, MEIJICHHO 3alOJIHUTh TOTUIMBOM, MEPETEKIITUM B
MpOLIECCE BBIACPKUBAHUSA B TEPMOCTaTe B PACIIMPUTEIBHYIO €MKOCTh 4, pacHIMpHUTENIbHYIO
€MKOCTh 3 Tak, 4yToObl €ro ypoBeHb ObLT Bbille MeTKH A. Ilpu 3amoJHEHHM W BBIIEPKUBAHUU
BHUCKO3MMETpa B TOIUIMBE HE JOJKHO 00pa30BBIBATHCS Pa3pbIBOB M MYy3bIPHKOB Bo3ayxa. [loaHsB ¢
MTOMOIIIBIO TPYIIM TOIUIMBO BBINIE METKH A, HE0OXOAMMO HAOII0MATh 3a MPOMCXOISAIINM TOCIIE
ATOr0 MEpeTEeKaHUEM TOIUIMBA Yepe3 Kanuulsip B pacliupeHue. B TOT MOMEHT, Korja ypOBEHb
TOIJIMBA JIOCTUTHET METKH A, HY)KHO BKJIIOUHTH CEKYHJIOMEpP, a IMOCJE€ BBITEKAaHHUS TOIUIMBA W3
pacIIMpUTENILHOM €EMKOCTH, T. €. B MOMEHT MPOXO0XKICHHSI YPOBHEM METKH b, €ro BBIKIIOYUTS.

3amep BpeMeHH ocyIiecTBiIseTcss ¢ TouyHOCThI0 a0 0,1 c¢. C Toil xe mopruei TorumBa
MOBTOPUTH OIBIT CTOJILKO Pa3, 4TOOBI MOXHO OBLIO BBHIOPAThH MATH 3HAYCHHUH BPEMEHU UCTCUCHUS
(t1 t2, t3, t4, t5), makcuMasbHas pa3sHHIIA MEKIY KOTOPHIMU HE IMpeBbIimana Obl 1 % OT 3HaYCHHS
OJIHOTO U3 HUX; BBIUUCIUTHh KUHEMATHYECKYIO BSI3KOCTh MCIBITYEMOTO TOILIMBA MPU TEMIIepaType
+20 °C 1o popmyne y=C*tcp
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Puc. 6 3anonHenne qu3enbHBIM TOILUTUBOM BHCKO3UMeTpa [InHKkeBiiua 1 —y3K0e KOJIeHO;
2, 3, 4 — pacuIMpHUTeNnbHbIE EMKOCTH; 5 — IIMPOKOE KOJEHO; 6 — IMOJIBII OTPOCTOK;

7 — pe3uHoBas TpyOka; A, b — meTku

rae C — mocTosiHHasi BUCKO3UMeTpa (yKa3aHa B MaclopTe BUCKO3UMETpa), MM2/c2; tep —
cpenHee apupMETHYECKOE U3 TSITH 3HAYCHUI BPEMEHU UCTEUCHHUS UCTIBITYEMOM JKUIKOCTH, C.

BrluncnenHoe 3HaueHHE Y OKPYTIUTh C TOUHOCTBIO JI0 TPETHETO 3HAKA, T.€. B OKOHYATEIbHOM
pe3yJibTaTe N0JIKHBI ObITh OTPaXKEHbI TPU MOCIEA0BATENbHBIX IECATUUHBIX MTOPSIKA.

®opma npeacraBjIeHus pe3ybTara:

[Tocne 3aBepuieHUst paOOTBI CTYIEHTHI JTOJKHBI MPEACTABIATH OTYET, B KOTOPOM CJENYET
BBIIIOJIHUTB U II0KA3aTh CIECAYIOLIEE:

1. BeruepTuTh CXEMY ONIBITHON YCTAHOBKH U JaTh €€ OIMCAHHUE.

2. Onucare METOAUKY NMPOBENCHUS PAOOTHI.

3. HauepTuTh TabIUILy C pe3yabTaTaMH OTbITA.

4. Tlony4yeHHble SKCIIEPUMEHTAIbHBIE PE3YJIbTaThl I0Ka3aTh B CPABHEHUU C TPeOOBaHUSIMHU

cTaHjapra.

5. Kak rnaBubIit BBIBOJ naTh 3akiatoueHue o cooTBeTctBust [OCTy (wnmu TY) u odhopmnenue
3aKJIFOUYEHHUS O MPUTOAHOCTH JJAaHHOTO 00paslia TOIIMBA AJis ABUTaTeIed aBTOMOOMIEH.

ITokazanue
apeomeTpa

Temneparypa
ToruBa, °C

TemmeparypHast —mornpaBka
kr/(m3 °C)

y,IlnotHOCTH TOTUMBaA p mipu +20
°C, r/cM3

Kpurepum ounenku:

YHI/IBepC&]’ILHaﬂ IIKaJ1a OCHKH 06p8.30BaTeJ'ILHLIX JOCTHKEHUIN

HpOLICHT PE3YIbTATUBHOCTU

KauecTBenHnas OILICHKA YPOBHS IMOATOTOBKU

(MpaBUIILHBIX OTBETOB) bamn (ormetka) BepbanbHblii ananor
90 — 100% 5 OTinyHO
80 — 89% 4 Xopo1io
60 — 79% 3 Y 10BJIETBOPUTEIIEHO
MeHee 60% 2 HeynosnersopurensHo
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Tema 2.2. ABTOMOOM/IbHBIE TOIJINBA
JlaGopaTopHoe 3aHsiTue Ne 3
OnpeneneHue pacxoaa TOILUIMBA U CMA30YHbIX MaTEPHAJIOB
Heab: omnpeaenuTs MNOTpeOHOE KOJMYECTBO TOIJIMBA M CMa30YHBIX MAaTE€pPUANIOB JUIS
3a/IaHHBIX YCJIOBUH.

Boinosinus padory, Bel Oyaere:

ymemp:

VY 3. onpenensaTs TUI U KOJIMYECTBO HEOOXOMMBIX IKCILTyaTallHOHHBIX MaTepHAJIOB;

V4. nonbupath Marepuangbl TpeOyeMoro KadecTBa B COOTBETCTBUHM C TEXHMUYECKOH
JIOKYMEHTaUEW;

VY01.1 pacno3HaBarh 3afauy W/WiM NpobieMy B HPOPECCHOHATBHOM H/MIKM COLUAIBHOM
KOHTEKCTE;

VY01.2 ananu3upoBath 3a7auy u/uin npoOaeMy U BbIICIATh €€ COCTaBHbIE YaCTH;

VY01.4 BeisABIATh U 3PPEKTUBHO UCKATh MH(OPMAIHIO, HEOOXOAUMYIO [UISl PEIICHHSI 3a/1a4n
W/WIM TTPOOJIEMBI,

Y01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

VY02.5 BeiensaTh Hanbosee 3HauuMOoe B IepeyHe HHPOPMALIUY;

VY 03.2 npuMeHSITh COBPEMEHHYIO HAyYHYIO IPOPECCUOHANBHYIO TEPMUHOJIOTHIO;

VY04.5 ucnonp3oBaTh KOMMYHHUKAIIMOHHBIE HABBIKM NPH paboTe B KOMaHAE AJS YCHELIHON
paboTHI HAJ| TPYNIIOBBIM PEUICHUEM TTPOOIeM;

Y04.8 s pexTrBHO paboTaTh B KOMaH/E;

Y07.2 omnpenensaTh HampaBlICHUS PECypcOCOEpeKCHHS B paMKax MpoPecCHOHATBHON
JeSTeTbHOCTH MO CHEUATbHOCTH.

MarepuanbHoe obecnedeHHe: 10OCaJI0UYHBIE MECTA 10 KOJIMYECTBY OOydaroluxcs; pabouee
MECTO TNpPENnoAaBaTes; KOHCIEKT JEeKIUNA, MHTEPHET-PECYPChl, JIMHEHKa, TPAaHCIIOPTHP, KapaHaall,
JIACTHK.

3aganue:

Onpenenuth pacxoJ TOIUIMBAa JUIsl JIETKOBOIO M TPY30BOr0 aBTOMOOWIS, aBToOYycCa,
aBTOMOOMJIA-CaMOCBaJla M CIIELIaBTOMOOHIIS.

IMopsinok BbINoOJIHEHUs padOTHI:

1 Onpenenuts pacxoj TOIIUBA JUIs JJIETKOBOIO aBTOMOOMIIS:

Q,=0,01-Hs'S (1+0,01-D),;
20e Hs — Hopma pacxojia ToruiiBa Ha mpooer aBromoowmis, /100 km;
S — mpober aBTOMOOUIIS, KM;
D — nomnpaBouHblif kKo3pduUIMEHT (CyMMapHas OTHOCUTENIbHAs HaJl0aBKa WJIM CHUXKEHHE) K
HOpPME B IIPOLIEHTAX.

2. I[J'IH aBTO6YCOB HOPMHUPYEMOC 3HAYCHUC PACXO0/Ja TOIIJIMBA OIPCACIACTCA:
Q,=0,01-F S (1+0,01-D) + Hyy T

3.21.]-[5[ TPY30BEBIX aBTOMO6HHeﬁ HOPMHPYEMOC 3HAUYCHUC pacxoaa TOIINIMBA OIPEACTIACTCA IO
CJICAYIOIICMY COOTHOIICHUIO:
QH=O,01 (Hgan'S+Hw'W) (I +0, 01 'D),
Q,=0,01%(41*348+2%3,2%230)*(1+0,01¥12)=176,292
I[HH aBTOM06HHeﬁ'CaMOCBaHOB HOPpMHPYCMOC 3HAUYCHUC pacxoda TOINIMBa OMNPCACIIACTCA IO
CIIEAYIOIIEMY COOTHOIICHHUIO:

Q,=0,01-Hsune S-(1+0,01-D)+H,Z,
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4. HopMaTuBHBIN pacXo]] TOILIUB (J1) ISl CIICIIaBTOMOOMIICH OTMPEIeIsIeTCs CIIeAYIOMNUM

obpa3zom:

Q. = (0,01 -Hsc"S + H'T)-(1+0,01-D)

5. O60CcHOBaTH BBIOOP M OMPEIETUTh PACXO]] TOIUIMBA U CMA30YHBIX MAaTEPHUATIOB IS

3a/IaHHbIX MAapPOK aBTOMOOMJIA:

QCM = 0; 01 'QH qc,vz

rae J., HopMma pacxojaa macen (cma3ok) Ha 100 11 pacxona ToriuBa
dopma npeacTaBieHns pe3yJabTara:
OTuer 1o npoJieanHoi paboTe npeaocTapisieTcs: B TA0IHMUHOM Gopme

Mapxka Pacxon

Pacxona cMa3o0uHBIX Macel

aBTOMOOWJISL | TOILUIABA

MOTOpPHOI'O,

TPaHCMHUCCHOHHOTO, CIICHUAJIBHBIX,

11/100 1 /100

/100

[JIJACTHYHBIX,
kr/100 x

Kpurepun oneHku:

YHHUBepcasibHas IKaIa OIEHKHA 00pa30BaTEeIbHBIX JOCTHKEHHH

HpOHCHT PE3YJIBbTAaTUBHOCTU

KauectBennas OLICHKA YPOBHS IMOAT'OTOBKU

(IpaBUIILHBIX OTBETOB) bamn (ormetka) BepOanbHblii aHasor
90 — 100% 5 OTimaHO
80 — 89% 4 Xopo1io
60 — 79% 3 Y 10BJI€TBOPUTEIEHO
Menee 60% 2 HeynosnersopurenbHo
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Tema 2.3. ABTOMOOM/IbHBIE CMA304YHbIE MATEPHAJIBI.
JlaGopaTopHoe 3aHsiTue Ne 4
Onpenenenne kayecTBa MaceJl
Ilesb: onpenenuTb OCHOBHBIE MIOKA3aTeNIN Ka4eCcTBa Macia.

Bbinosinus padory, Bel Oynere:

ymembs:

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

V4. nonbupath Marepuaibl TpeOyeMOoro KadyecTBa B COOTBETCTBHHM C TEXHHUYECKOM
JTIOKYMEHTAaIUEH;

Y01.1 pacno3HaBaTh 3amady W/wid MpoOieMy B Mpo(ecCHOHAILHOM W/WIA COIHATEHOM
KOHTEKCTE;

Y01.2 ananu3upoBath 3a71a9y |/WIM IPoOJIEMy U BBICTATH €€ COCTaBHBIC YaCTH;

Y01.4 BoIsaBIATh U 2PHEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOAUMYIO ISl pElICHUs 3a1a4u
W/WH poOIIeMBL;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.5 BbiAEnATh HauboJIEe 3HAYMMOE B IIEpeUHEe UHPOpMALUH;

Y03.2 npuMeHsITh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOIOTHIO;

VY04.5 ucrionp3oBaTh KOMMYHHKAIIMOHHBIC HABBIKM NMPH paboTe B KOMaHAE JJISl YCHEITHON
paboThl HaJ TPYIIIOBBIM PELICHUEM MPOOIIEM;

Y04.8 apexTrBHO paboTaTh B KOMaH/IE;

Y07.2 omnpeneniarth HampaBlIeHUsI pecypcocOepekeHHs B paMKax MpoQeccHOHANbHON
JEeSITEIbHOCTH I10 CIIELUAIbHOCTH.

MarepunanbHoe obGecnedenue: Buckosumerp tuna BIDK-2 u Buckosumerp IIunkeBuua,
CTEKJISIHHBIC TMIUHAPHI fuaMmeTpoM 40... 55 mm, oOpasiibl macia

3agaHue: onpeaenuTs MapKy UCIIBITYEMOTO Macia.

Kparkue Teopernyeckue cBeieHUS:

OpuuM W3 TyTed TOBBIIICHHS SKCILTyaTAllMOHHON HAJIeKHOCTU JIBUTaTeNlell BHYTPEHHETO
CrOpaHHsl aBTOMOOWJIEH W OSKOHOMHUYHOTO HCIIOJNB30BAaHUS MOTOPHBIX Macell  SBIISIETCS
YCTaHOBJICHHE PAIIMOHATBHBIX CPOKOB UX 3aMEHBI.

B Hacrosimee BpeMsi MEpUOJUYHOCTh 3aMEHbl MOTOPHBIX Macel OIpeNeisieTcsl 3aBOI0M-
M3TOTOBUTENIEM U M3MEpSETCS B KUIOMETpax IMpobera aBToMoOmist. Takoi MOIX0 HE YYUTHIBAET
(aKTUYECKOr0 COCTOSIHMSI Macjla Ha MOMEHT ero 3ameHbl. CrapeHue Macia TNPOMCXOJUT
BCJIE/ICTBUE 3arpsS3HEHHS MBUIbIO, MPOIYKTAMH M3HOCA, CTOPAHUS TOIUIMBA U (PU3UKO-XUMUYECKUX
M3MEHEHUH YIIIeBOAOPOJ0B. Macio oka3bIBaeT BIUSHUE Ha TEXHUUYECKOE COCTOSIHUE JBHUraTens. B
TO K€ BpeMsI U3MEHEHHUS, IPOUCXOSIINE B padoTe CUCTEM U MEXaHHU3MOB JBUTATENs, OKa3bIBAIOT
BJIUSHUE Ha KauecTBO Maciia. B cBsf3u ¢ 3TUM oTpaboTaBllee Macio SBISETCS HOCHTEIEM
KOMILIEKCHOW HMH(OpPMaLMU, KOTOpas IMO3BOJSET OLIEHUTh COCTOSIHME Macjia, CBOEBPEMEHHO
OOHapyXUTh HEUCHPABHOCTh B JABHUTaTele U IMPOU3BECTH 3aMEHY Macja Mo ero (akTUYEeCKOMY
COCTOSIHMIO.

CMma3ouHbIe Macia OIEHWBAIOT 110 BHEIIHUM TPU3HAKAM TakK ke, KaKk OCH3WHBI U JAU3EIbHBIC
toruiiBa. COBPEMEHHBIE MOTOPHBIE U TPAHCMHCCHOHHBIE Macia COJIepKaT 3HAYUTENBHO OOIbIIe
CMOJI, YeM [IM3eJIbHOE€ TOIUIMBO, MOATOMY IO CPaBHEHHIO C TIOCIEIHUM OHU HMEIT Oolee
WHTEHCUBHYIO OKpacKy (Hampumep, ciod wmacna tommmHoM 40..55 MM  CTaHOBUTCS
HETMpPO3payHbIM). B CBsI3W ¢ ATUM s KUAKHX Macel, KpoMe IBeTa B IMPOXOMSIIEM CBETE,
HE00XO0AUMO JIOTIOTHUTEIBHO (PUKCHUPOBATH M OTTEHOK B OTPA)KEHHOM CBETE.

K BaxHeHmMM 5KCIUTyaTallUOHHBIM XapaKTEepPUCTUKAM Macell OTHOCSTCS BA3KOCTHbBIE
CBOICTBa (B MaCMOPTE HA MACJIO yKa3aHbl KHHEMATHUYECKasl BA3KOCTh U MHACKC BS3KOCTH).

[Ipu ycTaHOBIEHUU MapKH BSI3KOCTh OMPEIEISAIOT MPH TEX )K€ TeMIlepaTypax, Mpu KOTOPBIX
pabotatot y31sl TpeHus (+40 u +100 °C).

Bpewms ucteuenust Maciia U3 Kanwuisipa BUCKO3UMETpPa 3aMePSIOT ¢ TOUHOCThIO A0 0,2 c. s
OTIpeIeJICHUs] KHHEMAaTHUECKOW BA3KOCTH UCHBITYEMOro 00pa3iia MOTOPHOI'O Macja MpH 33aJaHHOM
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temmnepatrype (+40 u +100 °C) nocratouno npoBectu Tpu 3amepa. [locrosiHHyto Bucko3zumerpa C,
MM2/c2, OGepyT U3 TacropTa BUCKO3UMETPA.
Bpewms ucreuenus macna npu remneparype +40 °C, c:

1= 12— > T3= ,
r = ] + 7, + 7 3
@ -
3
Kunemarnyeckas BI3KOCTh Macia mpu temieparype +40 °C, mm2/c:
Ve =Ct,, =
Bpewms ncreuenust macia npu temnepatype +100 °C, c:
1= T2~ 5 T3= ,
r = T, +7T,+ 7, _
@ -
3

Kunemaruyeckas Bs3kocTh Macia mpu temmeparype +100 °C, mm2/c:

Vigo =C T, =

WNupexc BS3KOCTM Maclia —YCJIOBHBIM IOKa3aTenb, IMOJYy4YaeMbli IyTEM COIMOCTABICHUS
BSI3KOCTU JIAaHHOT'O Maclia C JBYMs 3TAJIOHHBIMH, BSI3KOCTHO-TEMIIEPATypHBIE CBOMCTBA OJHOTO W3
KoTopbIX mpuHATH 32 100, a BTOporo — 3a eaunuily. MHAEKC BA3KOCTH XapaKTEepPHU3yeT BSI3KOCTh
Macia. YeM oH BhbIllIe, TEM BA3KOCTHO-TEMIIEPATYPHBIE CBOMCTBA Maciia Jyullle.

Ha ocHoBaHuu psga uUCCIEIOBaHWM YCTAHOBJIIEHO, YTO ITyCK JBUTATENs OKAa3bIBACTCS
JIOCTAaTOYHO JIETKUM M HE COIPOBOXIAETCA, KaK W IMOCJIECAYIOIUNA MPOTrpeB, WHTEHCHUBHBIM
W3HAIIMBAaHUEM TOJBKO MPHU YCJIOBHUU, €CIIM BS3KOCTh Macel HE MPEBOCXOAUT KPUTHUECKOTO
3HAYEHMs], PABHOTO JIJI1 aBTOMOOUIIbHBIX JIBUTaTeei 1* 10* mm/c.

Ilopsinok BbINOJHEHHS PadOTHI:

1. O1leHNUTh UCTIBITYEMBIH 00pa3el] Maciia o BHEIIHUM NPU3HAKaM U 3alIUCaTh B OTYET
2.0mnpeneneHue KHNHEMaTHUECKOM BA3KOCTH UCIIBITYEMOT0 o0pa3iia MOTOPHOTO Macia
3. Onpenenenne MHEKCa BI3KOCTH UCTIBITYEMOI0 00pasiia MOTOPHOTO Macia
Onpenenutb UHAEKC BA3KOCTH MOKHO MPU IOMOIIH HOMOSPAMMbI

N30 mf [
250 P ()|0
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160 AA71 10
140 A A
o WAl A
- I A W
80 /A:/’/A/////';/
n /A{A,/f/,’/::/
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JUig 3TOr0 HY)KHO OTJIOKUTH IIO OCSIM OpPAMHAT COOTBETCTBYIOIIME BEJIUYMHBI BS3KOCTH,
MIPOBECTU TOPU3OHTAIBHYIO U BEPTUKAIBHYIO MpsiMble JTUHUH. Ha MecTe uX mepecedeHus] HaTH
JIMHUIO UHJIEKCA BA3KOCTH M 3aIlMcaTh ero 3HaueHus npu 50 u 100°C B otuer.

4. OmnpeneneHue TeMIEpPaTypbl 3aCTHIBAHUS UCIIBITYEMOr0 00pasiia MOTOPHOI'O Maciia

TemnepaTyppl, NpU KOTOPBIX Macia JOCTHIAlOT KPUTUYECKUX 3HAUYEHUN BSI3KOCTH,
OTIPEAEISIOT C TOMOIIBI0 HOMOTPaMMBbI

Haxonum no HOMorpamme Ne 2 Temmeparypy, MpH KOTOPOM HMCIBITYeMbI oOpaser macia
Mapku M-6,/10I'y Oymer wuMeTh BS3KOCTh, paBHylO 10 Mm2/c. Touky Ha Je€BOW IIKaje,
cooTBeTcTBYMOIYy0 10 MM?/C, COeIMHseM IpsIMOM JIMHMEM C TOYKOM Ha IIpaBOM IIKaje,
cootBercTBytronieid 100 °C. Jlanee npoBoAMM BTOPYIO MPSAMYIO, Il KOTOPOU UCXOJAHBIMU TOYKaAMHU
cayxkar 1000 mm%c m 0 °C. 3areM HakiambiBaeM JIMHEHKY C OJHOH CTOPOHBI Ha TOUKY,
coorsercTyromyio 1 10* Mm?/c, a ¢ apyroii — Ha TOUKY, 0GPa30BABIIYIOCS OT MEPECCUCHUS ABYX
yYKa3aHHbIX NPSMBIX. B MecTe nepeceueHus JIMHENKU ¢ IpaBoy 1IKaioil uutaem oTeet: -25 °C.

Takum ob6pazom, oOpaszen macina mMapku M-63/101°;, oGecnieurnBaeT Mmyck aBTOMOOHIBHOTO
nBuratesst (0e3 UCTOIB30BaHMs CPEJICTB pPa30rpeBa) Mpu Temiiepatype He ke -25 °C.
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Homorpamma No2

®opma npeacTaBiaeHus pe3yJabTara:
ITocae 3aBCPUICHUA pa60TBI CTYACHTHI OOJUKHBI IMPEACTABIIATL OTYCT, B KOTOPOM CIICAYCT
BBITIOJIHUTH M TIOKA3aTh CIIEAYIONIEe:
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1. BeruepTuTh CXEMY ONBITHOM YCTAaHOBKH U JJaTh €€ ONMCAHUE.
2. Onucare METOAUKY POBENECHUS PAOOTHI.

3. HauepTuTh TabMuIly ¢ pe3yabTaTaMH OIbITA.

4. Tloxy4yeHHble 3KCIIEPUMEHTANIbHBIE PE3YJIbTaThl I10Ka3aTh B CPABHEHUU C TPEOOBaHUSIMHU

cTaHjapra.

5. Kak rnmaBubIl BBIBOA faTh 3akirodeHue o cootBercTBus ['OCTy (wm TY) u odhopmieHue
3aKIIIOYEHHUS O IPUTOJHOCTH JAHHOTO 00pasia

(OCHOBHEBIE
[moxasarein

SHAUYCHUS
st
oOpasia

IoKa3aTeje
UCIIBITYEMOTO

SHaUYCHUS OCHOBHEIX|
nokazarenei mo 'OCTy]|
mwm TY Ha Macio
MapKH

DakTuueckue
OTKJIOHEHUS IT0Ka3aTesei
or [OCTanmu TY

Bsizkoctb, Mm~/c: V100
Vo

MHaekc BI3KOCTH

Temmneparypa
3aCTBHIBAHUS

Kpurepumu ouen

KHN:

yHI/IBepCaJ'ILHaSI IIKaJ1a OCHKHA O6p330BaTeJ'IBHBIX JOCTHKECHUH

[IpoueHT pe3yIbTaTUBHOCTH

KauectBennas OIICHKA YPOBHA MOATOTOBKHA

(paBHJIBHBIX OTBETOB) bann (ormeTka) BepOanbHblii aHasor
90 — 100% 5 OTimaHO
80 — 89% 4 Xopo1io
60 — 79% 3 Y I0BJIETBOPUTEIEHO
menee 60% 2 HeynoBineTBOpuTEIHHO
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Tema 2.3. ABTOMOOM/IbHBIE CMA304YHbIE MATEPHAJIBI.
JlaGopaTopHoe 3aHsiTue NeS
Onpenenenne KkauyecTBa INIACTHYECKOH CMa3KH

Lesb: onpenenuTs OCHOBHBIE MIOKA3aTEIN KayecTBa Maca.

Bbinosinus padory, Bel Oynere:

ymembs:

V3. onpenenars TUI U KOJIMYECTBO HEOOXOAUMBIX IKCIITyaTallMOHHBIX MaTEPHAJIOB;

V4. nonbupath Marepuaibl TpeOyeMOro KadecTBa B COOTBETCTBHHM C TEXHHYECKOU
JTIOKYMEHTAaIUEH;

Y01.1 pacno3HaBaTh 3amady W/wid MpoOieMy B Mpo(ecCHOHAILHOM W/WIA COIHATEHOM
KOHTEKCTE;

VY01.2 ananu3upoBath 3a7a9y U/ WK IPoOJIeMy U BBIICIATH €€ COCTaBHBIC YaCTH;

Y01.4 BoIsaBIATh U 2PHEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOAUMYIO ISl pElICHUs 3a1a4u
W/WH poOIIeMBL;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.5 BbiAEnATh HauboJIEe 3HAYMMOE B IIEpeUHEe UHPOpMALUH;

Y03.2 npuMeHsITh COBPEMEHHYIO HAyYHYI0 MPOPECCHOHATBHYIO TEPMUHOJIOTHIO;

VY04.5 ucrionp3oBaTh KOMMYHHKAIIMOHHBIC HABBIKM NMPH paboTe B KOMaHAE JJISl YCHEITHON
paboThl HAJ TPYIIIOBBIM PELICHUEM MPOOIIEM;

Y04.8 apexTrBHO paboTaTh B KOMaH/IE;

Y07.2 omnpeneniarth HampaBlIeHUsI pecypcocOepekeHHs B paMKax MpoQeccHOHANbHON
JESTeTHHOCTH IO CHICIIHATBHOCTH.

Mamepuanvnoe obecneuenue: CTEKJISIHHOM TaJ04Ku, TMNPOOUPKHU, CTEKJISHHAs
MJACTHHA, Ta30Bas rOpeika, Mpubop s OMpeaesIeHUsT TEMIIEpaTyphl KarienajaeHus CMa3o0kK:
TEPMOMETP C THIIB30i1; MeIIaiKa; Karclb AN UCIBITYEMOW CMa3Ku; MpoOupka-mMydTa; CTakaH ¢
BOJIOHM WJIM TIIMIEPUHOM; DJIEKTPOILIUTKA, 0Opa3IIbI.

3ananue:

Y CcTaHOBUTH MapKy HCIIBITYEMOTO 00pasia.

KpaTkue TeopeTnyeckue cBeIeHUS:

[InacTuyHble (KOHCUCTEHTHBIE) CMa3KM - OCOOBII Kjacc CMa304HBIX MaTepualoB,
MOJIy4aeMbIX 3arylleHHeM CMa304YHBIX Macel (AMCIEepCHOHHAs cpefa) TBEpIbIMH BeIIeCTBAMHU
(mucniepcuonHas asa).

JucnepcuonHnas cpena (Macio) W JAWCIEpCHOHHas ¢aza (3aryCTHTENb) OMpPEeNsioT
OCHOBHBIE JKCITyaTallHOHHBIE CBOMCTBAa cMa3oK. Ha OO AMCIIEpCHOHHON Cpenbl MPUXOAUTCS
75... 95 % obwvema cMmasku, a mucnepcuoHHas ¢asza coctaBisier S... 25 %.

[TmacTiaHBIe CMa3KH MCTOIB3YIOT B Y3JIaX TPEHUS, TaK KaK OHM HE CTEKAIOT C HAKJIOHHBIX U
BEPTHKAIBHBIX TIOBEPXHOCTEH M HE BBIJABIMBAIOTCSA W3 Y3JIOB TOJ NEHCTBHUEM 3HAYUTEIBHBIX
Harpy3oK.

[MnacTuyHble  CMa3KM TI0O  HA3HAUEHUIO  TOAPA3JCNISAIOT HA  YEeThIpe  TPYIIILL:
aHTU(PPUKIIMOHHBIC, KOHCEPBAIIMOHHBIC, YIDIOTHUTESIIBHBIC M KaHATHEIC.

B 3aBucumoctu OT cdepbl NPUMEHEHHS pa3lUYyar0T CMa3Kkd OOINero Ha3HaueHUs,
MHOTOIIEJIEBBIE U CIIEIMATU3NPOBAHHBIE, a MO0 padOTOCOCOOHOCTH B PAa3IMYHBIX KIMMATHYECKHX
YCIOBUSIX - MOPO30YCTOWYUBBIE, TEPMOCTONKHE U JJI1 YMEPEHHOMN KIMMAaTUYECKON 30HBI.

1.0O1eHKa MIacCTUYHOW CMA3KH 110 BHEIIHUM ITPU3HAKAM

[Tpu oreHKe cMa3KW MO BHENIHUM IPHU3HAKaM HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha €¢ IIBET,
3amax u CTPYKTypy (OAHOPOIAHOCTB).

[IBer mist GONMBIIMHCTBA CMA30K HE SBISETCS XapaKTePHBIM BHEIIHUM MpHU3HAKOM. MHoOTHE
CMa3KH, B KOTOPBIX HE COJep X aTcsl CleluanbHble 100aBKH, 00Ja/l1al0T OJMHAKOBBIM LIBETOM (OT
CBETJIO-JKEITOTO JI0 TEMHO-KOpUYHEBOro). OTHeNbHBIE MapKH CMa30K MOTYT HMETh SPKO
BBIpQKCHHBIA XapakTepHbI 1BeT. L[BeT cMa3ku 3aBUCUT OT OKpackd BXOISIIMX B €€ COCTaB
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KOMIIOHEHTOB M B HEKOTOPOM CTENEHU OT TEXHOJOTUU MX M3rOTOBJIEHUsS. YUeM cBeTiee cMa3Ka, TeM
6oJee rIyOOKON OYUCTKU Maclio UCIIOIb30BAHO ISl €€ MPUTOTOBICHHUS.

3anax CMa3Kd 3aBUCHUT OT HCIOJb3yeMOro 3aryctureis. CMaskd ¢ yriieBOJOPOAHBIMU
3aryCcTUTENSIMU (TEXHUYECKHUI Ba3elnuH U Ap.) UMEIOT cialblii 3anax HedrenpoaykToB. XKuposbie
CMa3Kd YHUBEpPCAJbHOIO Ha3HaueHusd (Hampumep, coiauaoisl cepud YC) MOryT NaxHyTh
X0351iiCTBEHHBIM MbLIOM. Bee cuntetnueckue cmazku (conuaon C u ap.) o0nanaT cBoeoOpa3HbIM
3aMaxoM.

Jucnepcuonnas Qasa (3arycTureinb) oOpa3yeT CTpyKTYPHBIN KapKac, KOTOPBIA yAEpKUBAET B
CBOUX siYEMKaX >KUJKYIO JUCIEPCUOHHYIO cpeny. Mcnonb3yemblil 3aryctuTtens (Hampumep, coiu
MSATKAX METAJJIOB, MbLIO, mapaduH U Jp.) 00yCIOBIMBAaET HE TOJIBKO MEXaHUYECKHUE CBOMCTBA
CMa30K, HO W WX BHENIHUU BHUJ: CMa3Ka MOXET HMMETh TJIAJIKyI0 CTPYKTYpPY, YTO THUIIUYHO,
HaIpUMep, JIJIs1 COJIHUI0JIOB U JINTUEBBIX CMA30K, HJIM 3€PHUCTYIO U 1a)K€ BOJIOKHUCTYIO CTPYKTYPY.

2.01eHKa KOJIJIOUIHON CTaOMIIBHOCTH CMa3Ku

Konnonanas cTabuinpHOCTH — 3TO CIOCOOHOCTh CMa3KH CONPOTHUBIISITHCS OTAEICHUIO
JTCTICPCHOHHOM cpefbl (Macja) Mpyu XpaHEHUH U B Ipoliecce mpuMeHeHus. OQHUM U3 OCHOBHBIX
TpeOOBaHUH, MPEABABISAEMBIX K MJIACTUYHBIM CMa3KaM, SIBIISIETCS MX KOJJIOWIHAS CTaOMIBHOCTD,
WU OAHOPOAHOCTh. [lpW BHEITHEM OCMOTpE B TMEPBYIO OYEpedb ONPENEISIOT OTCYTCTBUE
BBIIETICHUS. M3 CMa3KH >KUJKOM ¢a3bl (Macna). Jlamee OTHOPOIHOCTH MPOBEPSIOT C MOMOIUIBIO
CTEKJIIHHOM IJIACTHUHBI, HA KOTOPYIO HAHOCST CJIOW UCHBITYeMON cMa3ku ToiauuHou 1...2 mm. [Ipu
paccMaTpuBaHUU STOTO CJIOS HEBOOPY)KEHHBIM TJIa30M B MPOXOJSIIEM CBETe HE JOJIKHBI
OoOHapyKMBAThCS KAl Maclia, KOMKH 3aryCTHTEIs, TOCTOPOHHUE TBEPIbIC BKIIOYCHHS (MX HE
ClIeJIyeT MyTaTh ¢ 00Pa3yOIMUMHUCS TP HAHECEHUH CMa3KU Ha CTEKJIO IMy3bIpbKaMu Bo3ayxa). [Ipu
HATHYUU TPYyObIX MEXaHWUYECKHX IpHUMecel (Hampumep, IecKa), OOHApyKEHHBIX B TIpoIecce
pacTupaHusi CMa3Ku MEXAy MajablaMu, IPUMEHEHNE CMa3KU HETOIYCTUMO.

3.0npeneneHue pacCTBOPUMOCTH CMa3KHU B BOJIE M OCH3WHE

HcnpiTanne cMa3ok Ha pacTBOPUMOCTh B BOAE€ M O€H3MHE TMO3BOJSET OMNPEACITUTh
3aryCTHUTEIb JAHHON CMa3KH.

PacTtBOpUMOCTH CMa3KH B BOJIE WM OCH3MHE 3aBHCUT OT MPHUPOABI 3aryctutens. Hammyureit
BOJIOCTOMKOCTBIO 00JIalaloT mapauHOBBIC, KaJbIIMEBHIE W JIUTUEBBIE CMa3KH, a HATPUEBBIC U
KaJIUEeBble CMa3KuW — BOJOpacTBOpUMbIe. KanbliieBble W JIMTHEBbIE CMa3KH HE PACTBOPSIOTCS B
OCH3MHE B OTJIMYHE OT CMA30K C YIJIEBOJOPOIHBIMH 3aTyCTUTEISIMU (TEXHUYECKUHN Ba3eJIMH, CMa3Ka
I'OU-54 u mp.).

Jlst onipeienieHusi paCTBOPUMOCTH UCIIBITYeMbIN 00paser] cMa3Ku MpH MOMOIIH CTEKJISTHHOMN
MAJTOYKH TOMEIIAIOT Ha JTHO ABYX MpoOHpok (mpuMepHo 1o 1 r), ctapasich MpU 3TOM HE 3a/1eBaTh
WX CTEHOK. 3aTeM B TMEpPBYI0 TPOOUPKY JOOABJISIOT  YETBIPEXKPATHOE  KOJUYECTBO
JUCTHJUTMPOBAHHOW BOJIBI, 2 BO BTOPYIO MPOOUPKY — Takoe ke KoinuecTBO OeH3uHa. [lepByro
MpOOUPKY OCTOPOXKHO HArpeBalOT HAa Ta30BOM TOpENKe W JOBOAAT BOAy A0 KumeHus. s
MpeIOTBpAaIeHHS BEIOpOCa COIEP)KUMOTO HAarpeBaHue MPOOUPKH BEIyT MHOTOKPAaTHBIM BHECEHUEM
B IUIaMs Ha 2...3 CEKYHbI C OJTHOBPEMEHHBIM BPAIIEHUEM BOKPYT €€ OCH.

[TonHOEe pacTBOpeHHE 3arycTHTeNss W O0pa3oBaHHE MYTHOTO (MBUIBHOTO) pacTBopa C
MJABAIOIIUM Ha €ro MOBEPXHOCTH CJIOEM >KHUJKOTO Macjia CBUIECTEIBCTBYET O MPUHAJICKHOCTH
UCIBITYeMOI0 o0pa3iia K HaTPUEBBIM cMaszkaM. Eciii ke mocie OXJakIeHHUs BoJa OCTaeTCs Mpo-
3payHONl WM CJIeTKa MYTHOM, a Ha €€ TOBEPXHOCTH OyAeT HaxOJUTHCS CIOM CMa3KH, TO
He00XO0IMMO MPOBECTH HCIILITAHUE HAa PACTBOPUMOCTD B O€H3HMHE, TTOIOTPEBAsi BTOPYIO IPOOHUPKY C
OCH3MHOM TakK XK€, KaK W MepBYyI0, HO ToJbKO 110 +60 °C (cTenenp HarpeBa MPOBEPSETCS HA OITYIIh).
CwMma3ska cuuTaeTcsi pacCTBOPUMOI B O€H3HMHE, €CII TIPH UX cooTHOIeHuu 1:4 u Temmepatype +60 °C
o0OpasyeTcsi COBEPIICHHO MPO3PAYHbI pacTBOP, OOBIYHO MMEIOIIUI HBET (B MPOXOMISIIEM CBETE)
UCIBITYEMOro 00pasia.

KanpuueBble U auTHEBBIE CMa3ku 00pa3yloT ¢ OEH3MHOM TeKydue, HO HEeMpOo3pauyHble
cucteMbl. OTIUYUTH 3TH CMa3KH MO>KHO JIMIIIb 110 TEMIIEpAaTypam KarjienaaeHusl.

4.0OnpeneneHue TeMnepaTypbl KarjienajaeHus: CMa3Ku
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OpHOWl W3 TpPHYMH TMepexoAa TUIACTUYHONM CMasKéu B JKHIKOE COCTOSHHE SIBISICTCS €€
ype3MepHOe HarpeBaHue. lemnepamypa kanienaoenus — 3TO TeMIEpaTypa, IPH KOTOPOH B
MpOLIeCCe HarpeBaHUs MaJaeT IepBas Karis CMa3KW, MOMENICHHON B KallCloJie CHEIHaIbHOTO
npubopa.

TemmepaTtypa KaruiemaaeHus, 3aBUCAIIAS B OCHOBHOM OT BHJA 3aryCTUTENS U B MEHBIICH
CTCIICHH OT €ro KOHIICHTPAIMH, OOYCJIOBIMBACT IMOJpa3JciieHHe CMa3oK Ha HHU3KoIulaBkue — H
(temneparypa karmenagenus g0 65 °C), cpeaneraBkue — C (65... 100°C) u tyromnaBkue — T
(cBermre 100 °C).

Jlyis ompeneneHusi TeMIiepaTypbl KaruielmaeHusl CMa30K CIIYXHUT HpUOOop, cxemMa KOTOPOro
IpeJICTaBJICHA HA PUCYHKE 7.

LN

)

S

— |7

| o |

N ————
1 s
Puc. 7. HpI/I60p JJIA OIIPEACIICHUA TEMIICPATYPhI KAIlJICTIaACHUA CMAa30K:
1 — TepMOMETp C TUIIL30M; 2-MelIaKa; 2 — KaICkoJjb IS HCIBITYEMOM CMa3Ku; 4 —
npoOupka-my(hra; 5 — cTakaH ¢ BOJOM WM TIUIEPHHOM; 6—dIEKTPOILIUTKA

K HmwkHE#W dacth TepmMomerpa 1 mMpHKpEIUieHa MeTaUTMYecKas T'iib3a, B KOTOPOW 3a CyeT
CWJIBI TPEHUS JCPKUTCS CTCKJISTHHBIN KarCioibh 3 ¢ KaJIMOPOBAaHHBIM JIOHHBIM OTBepcTHEeM. [lpum
OMpe/ICIICHUU TEeMIIepaTyphbl KaIlIeNaeH!us KallCloJIb BRIHUMAIOT M3 MPUOOpa, 3alOJHSIOT €ro ¢
ITOMOIIBIO IITATEIs HCIBITYEMOH CMa3KOM, Cllefis 3a TeM, YTOOBI BMECTe C Hel He IOIaln
My3bIPbKM BO3IyXa. 3aTe€M KallCIOJh BCTABJISAIOT B METATMYECKYIO THIB3Yy J0 yIopa U CHUMAKOT
IITIaTeJIeM BBIIABJICHHYIO PTYTHBIM IIAPUKOM CMa3Ky.

CobpaHHblif TPUOOP YKPEIUIAIOT € MOMOIIBI0 MPOOKH B CTEKISTHHON MpoOupke- mydre 4 Tax,
yTOOBI PACCTOSTHUE OT €€ JHA JIO HU3a Karcrojsa cocTaBisuio 25 mm. [Ipooupky-mydry 4 BmecTe ¢
MPUOOPOM TIOTPY)KAIOT BEPTUKAIBHO B CTakaH 5 ¢ BOJOM WM TJIWIEPUHOM W 3aKPEIUISIOT B
ITaTUBE MIPHU TIIyOMHE morpykeHus, paBHoi 150 MM. ITocie 3TOro >XKMAKOCTh B CTaKaHE HarpeBaroT
ra3oBOM TOpeNKoil B ABa 3Tana. Ha mepBoM 3Tame cKOpoCTh HarpeBa He HopMupoBaHa. Harpes
ocymecTBIsA0T 10 Temneparypbl 30 °C — miIs HU3KOIUIABKUX cMma3zok, g0 60 °C — s
cpeaneraBkux, 10 110 °C — g HatpueBbix U g0 150 °C — qns nutreBbix cMa3ok. Ha BTopom
JTare CKOPOCTh HAarpeBa CMasKu JOJKHA cocTaBlsATh 1 °C B MuHyTy. Ha 000MX 3Tamax *UAKOCTh B
CTaKaHe CleAyeT MepHOIUYECKH ITOMEIINBATh CTICIIHAIIBHON MEIITAIKON 2.

Ecam cMa3ka He oOpasyeT Kalulk, a BBITATMBACTCS W3 YallCYKW B BHJIC IWIMHIApA, TO 34
TeMIIepaTypy KarienajaeHusl MPUHUMAIOT TY, PU KOTOPOH BBIXOJSIIHNNA CTOJOUK CMa3KHW KOCHETCS
nHa poOupku- My TsI 4. [TonydeHHBIE pe3yIbTaThl OKPYTISIOT A0 IENBIX SAMHHII.
5.YcraHoBIIeHHE MapKH UCTIBITYEMOTO 00pa3iia U COOTBETCTBUS €r0 CTaHIAPTY
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HOHy‘-IeHHBIG OKCIICPUMCHTAJIBHBIC JaHHBIC BHOCAT B UTOI'OBYIO Ta6JII/II_Iy OT4YETa 110 pa60Te, a
3aTeM, COMOCTAaBUB UX C COOTBETCTBYIOLIMMH I1OKa3aTeIsIMU CTaHAAPTOB, YCTAHABIUBAIOT MapKy
ucneltyemoro oopasua u coorsercraue ero 'OCTy.

IHopsinok BbINOJIHEHHUS PA0OTHI:
1.0OnpenenuTh KauecTBO 00pa3lia MIACTUYHOM CMa3KHU M0 BHEUIHUM MpU3HAKaM (I[BET, 3amax,

CTPYKTYpa).

2.0mnpenenuTh KOJUIOUTHYIO CTa0MIIBHOCTh CMa3KH.

3.0mpenenuTsh paCTBOPUMOCTb CMa3KH B BOJIe M OEH3HHE.

4.0npenenuTh TEMIIEpaTyphl KarjienaJaeHus: CMa3Ku.
5.YCcTaHOBUTH MapKu HCIBITYEMOr0 00pa3iia CMa3Ku U €r0 COOTBETCTBUS CTaHAAPTY

®opma npeacraBjIeHus pe3yJbTara:
[Tocne 3aBepuieHUst paOOTHI CTYIEHTHI OJKHBI MPEACTABIATH OTYET, B KOTOPOM CJENYET
BBITIOJIHUTH U [TOKA3aTh CIELYIOILEE:
1. BeruepTuTh CXE€My ONBITHOM YCTAaHOBKH U JJaTh €€ ONKMCAHUE.

2. OnucaTth METOAMKY MPOBEICHUS paOOTHI.

3. HauepTuTh TabIUILy C pe3yabTaTaMH OIbITA.
4. Tlonxy4yeHHble 3KCIIEPUMEHTANIbHbBIE PE3YJIbTaThl I10Ka3aTh B CPABHEHUU C TPEOOBaAHHUSIMHU

cTaHjapra.

5. Kak rnaBubiii BeIBOJ naTh 3akiaroueHue o cooTBeTctBust [OCTy (wnu TY) u odhopminenue
3aKITIOYECHUS] O IPUTOJHOCTH JAHHOTO 00pasia
Wrorosas Tabnuia oTuera

IToxa3zarenu 3HaueHue nmokasarenei dakTHYECKHE OTKIOHEHHS
nokaszateineii or 'OCTa
n1st ucneityemoro | mo FOCTy
oOpa3sia nu TY
L{BeT
OIHOPOAHOCTH
3arycTurenb

MexaHn4eCcKHe NpUMECH

PacTtBOpuMOCTb B BOZIE

PacTBOpHMOCTH B OCH3HMHE

Temneparypa
KamremageHus, °C

Temneparypa
rcrnonab3oBanus, °C

[ pynna TyroriaBkoCcT!

B BwIBOZmE Hapsay ¢ HazHauyeHHWEM WM OOJACThIO MPUMEHEHHsI HCHBITYeMOro oOpasia
He0o0XO0IMMO yKa3aTh MPEAETBHO BBHICOKYIO TEMIIEPaTypy, A0 KOTOPOH TOMYCTUMO €ro HarpeBaHUe
B JKCIUTYaTallMOHHBIX YCJIOBHSX, P 3TOM PYKOBOJICTBYIOTCS TE€M, UTO MpeAeibHas TeMIepaTrypa
HarpeBaHUsl CMa3Ku BO BpeMs paboThl JOJDKHA ObITh HUXKE TeMmmeparypbl karuenaneHus Ha 10°C
JUISl HU3KOIUIaBKUX cMa30K U Ha 15°C mis cpemHe- u TyromiaBkux. [Ipy BHECEHMM MaHHBIX O
MpeleIbHO BBICOKOW TeMIiepaType UCIOIb30BaHUS CMa3KH HEOOXOIMMO OKPYTISTh WX JO0 YHUCEIl,
okaHuyMBaImmxca 1udpoit «5» wmmm «0», MOITOMY B 3aBHCHMOCTH OT TOCIEAHEH ITUQPHI,
HMMEIONICHCs B 3HAYEHUU TEMIIepaTyphbl KaruienaaeHus, u3 Hee BbuUTaiOoT OT 10 mo 14 °C mus
HHU3KOIUIABKUX U OT 15 1o 19 °C miis cpenHe- v TyronjaaBKuX CMa3ok.
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Kpurtepun onenkmn:

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

[IpoueHT pe3ynbTaTUBHOCTH
(IpaBWIIBHBIX OTBETOB)

KauectBennas OIICHKA YPOBHJ IMOATIOTOBKH

bann (otmetka)

BepOanbHblii anaior

90 - 100% 5 Ot1inyHo

80 — 89% 4 Xopo1io

60 — 79% 3 Y 10BIETBOPUTETHLHO
menee 60% 2 HeynoBineTBOpUTENHHO
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TeMma 2.4. ABTOMOOHJIbHBIE CIIEIHAJLHBIE :KHIKOCTH
JlaGopaTopHoe 3aHsiTue Ne 6
Omnpenesienne kayecTBa aHTudgpusa.

Henab: onpenennuts OCHOBHBIE [T0OKA3aTEIN Ka4eCTBAa HE3aMeP3atoLIei JKUIKOCTH.

Bbinosinus padory, Bel Oynere:

ymembs:

V3. onpenenaTs TUI M KOJIMYECTBO HEOOXOJUMBIX HKCILTyaTallMOHHBIX MaTepHAJIOB;

V4. nonbupath Marepuaibl TpeOyeMOro KadecTBa B COOTBETCTBHHM C TEXHHYECKOU
JTIOKYMEHTAaIUEH;

Y01.1 pacno3HaBaTh 3amady W/wid MpoOieMy B Mpo(ecCHOHAILHOM W/WIA COIHATEHOM
KOHTEKCTE;

Y01.2 ananu3upoBath 3a71a9y |/ WM IPoOJIEMy U BBICTSATH €€ COCTaBHBIC YaCTH;

VY01.4 BeIABIATH U 3Q(HEKTUBHO UCKATh MH(OPMAIMIO, HEOOXOAUMYIO [UISl PeLCHHs 3a/laun
W/WH poOIIeMBL;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.5 BbiAEnATh HauboJIEe 3HAYMMOE B IIEpeUHEe UHPOpMALUH;

VY03.2 npuMeHsATh COBPEMEHHYIO HAyYHYIO IPOPECCHOHATBHYI0 TEPMUHOJIOTHUIO;

VY04.5 ucrionp3oBaTh KOMMYHHKAIIMOHHBIC HABBIKM NMPH paboTe B KOMaHAE JJISl YCHEITHON
paloThI HaJ| TPYNIIOBBIM PELIEHUEM MPOOIEeM;

Y04.8 apexTrBHO paboTaTh B KOMaH/IE;

Y07.2 onpenensTh HaNpaBiICHUsS PECypcocOEpekeHUs B pPaMKax MpodhecCHOHAIbHON
JEeSITEIbHOCTH I10 CIIELUAIbHOCTH.

MatepuaiabHoe o0ecniedeHue: ApeoMeTp, THAPOMETp, 00paslibl aHTU(pU3a

3aganue:

OnpenenuTs napaMeTpsl AJIs HCTIpaBJIeHHs KauecTBa aHTU(pH3a.

Kparkue Teopernyeckue cBeieHUS:

B 3uMHuEl mepuoJ OSKCIUTyaTallud aBTOMOOWJIEH MPHUMEHSIOT HHU3K03aMep3aroline
OXJIaKJAIOIINE JKUIKOCTH — aHTH(Qpu3bl. B kauecTBe aHTU(PPU30B MOTYT OBITH HCIIOJIb30BAHbI
BOJIHBIE DPACTBOpBI COJIEeH, CHNMPTOB M Jpyrux coenuHeHuid. HawmbGonblee pacrpocTpaHeHHe
MOJIYYUJIM CMECH ATHJICHTJIMKOJIS ¢ BOAOW. B aHTH(QpU3b! 10OABISIOT pa3InyHbIE KPACUTEIH.

OteuecTBeHHas: MPOMBIIIJIEHHOCTh BBIMYCKaeT MPOCThle aHTU(PHU3bI — KOHIEHTpaT
(>xentoro 1Beta), 40 u 65 (opaH)KEBOro I[BeTa), a TAK)Ke ATHJIEHITMKoNeBble aHTU(dpu3bl Tocon
Tpex mapok: AM(kouuentpar), A-40 (romy6oro mBeta) u A-65M (kpacHoro mBeta). ludpa B
Mapke aHTU(]pHU3a COOTBETCTBYET TEMIIEpAType 3aMep3aHusl.

1. Onenka aHTH(pU3a MO BHEIIHUM ITPU3HAKAM

[Ipu ouenke aHTH(]puU3a MO BHEUTHUM MpU3HAKAM HEOOXOJUMO OOpaTUTh BHUMaHUE Ha €ro
[[BET M HAJMYUE MEXaHMUYECKUX MpuMecei 1 HedTenpoayKkToB. LIBeT anTudpusa cieayer cpaBHUTh
c ykazaHHbiM B ['OCTe unu TY. ConepkaHue MexaHMYECKHUX HpuUMeced U He(TernpoayKTOB B
aHTU(pHU3axX HE JJOMyCKAeTCs

2. OmpenesneHue cocTaBa U TEMIIEpATypbl 3aMep3aHus aHTU(Dpu3a

Temmneparypy 3amep3aHusl ONpPEENSIOT IO IUIOTHOCTH C TIOMOIIBIO apeoMmerpa Jubo
TUIPOMETPOM, 110 OJHOM IIKaje KOTOPOro OMpPENEsOT CoAepKaHUe STUIICHIJIMKOIIA B MPOLIEHTaX,
a 1o BTOPOIl — TemIieparypy 3aMep3aHus aHTH(PpHU3a.

B umnuanp namuBator 100 M1 aHTHdpH3a, ONYCKAlOT B HErOo apeoMETp, BBDKUAAIOT
HEKOTOpOe BpeMsi, HeoOXOAMMOE IS BBIPAaBHMUBAHHS TEMIEpaTyp apeoMeTpa U aHTtudpusa, u
3aMepsIoT MO HIKaJle IUIOTHOCTh. Ecnu TemnepaTypa 3THIIEHITIMKOJIEBOTO aHTU(pPHU3a OTINYAETCS
ot +20 °C, TO pu onpeaeNeHUH TUNIOTHOCTH BBOAAT TEMIIEPATYPHYIO MOIIPABKY:

P = P, +7(t=20°C)

IZie P20 — IUIOTHOCTH Ipu Temneparype +20 °C, r/em®, — U3MEPEHHAs IJIOTHOCTD, r/em®; Y
— TemIepaTypHasi MonpaBKa MIOTHOCTH STUWICHIIMKOJISL, Tpy u3MeHeHnuu Ha 1 °C pasna 0,000525
r/cm®; t— TeMmItepaTypa, pH KOTOPOH MPOBOHMIOCH H3Mepente, °C.
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[To BenMumHE MpUBEACHHON TIOTHOCTH P20 MOXXHO ONpeAenuTh COCTaB aHTU(pPU3A U €ro
Temmneparypy 3amepsanus. Jlig sToro Ha guarpamme (puc  8) HEOOXOAMMO TMPOBECTH
TOPU30HTAJIBHYIO JIMHUIO OT OCH OpAMHAT 1O INEPEceYeHHs] ¢ KpUBOHM IIIOTHOCTH 1, omycTuth
NEPIeHIUKYJIAP Ha OChb aOCIUCC U ONpEeACTUTh COCTaB OSTUJICHIJIMKOJIEBOTO aHTU(dpH3a,
MPOJOIDKUTH MEPIIECHANKYIISP BHUA3 IO TIepeceueHus] ¢ KPUBOM TeMIepaTyphl 3aMep3aHusi 2, 3aTeM
MIPOBECTU TOPU3OHTAIBHYIO JIMHUIO BJIEBO JJO OCH OPJMHAT U ONPEIEIUTh TEMIIEPATYPy 3aMEp3aHUs
JAHHOTO aHTU(pH3a.

I[Ipu pabore C TUAPOMETPOM €ro OINYCKAalOT B MEpHBIH IWIMHAP € 00pa3luom
STHJICHIJIMKOJIEBOTO aHTU(PH3a, BEDKUAAIOT HEKOTOPOE BpeMsi, HeOOXOIMMOE JIJIsl BHIPABHUBAHUS
TeMIlepaTyp aHTH(pU3a U TUAPOMETPA, U OIPEAESAIOT COCTaB U TeMIepaTypy 3aMep3aHus
anTu(dpuza mo mkaine ruapomerpa. llomydeHHble HaHHBIE 3aHOCAT B TAOMUIy J1a0OPaTOPHOTO
xKypHana. ['mapomerp mporpaayupoBad temmneparype +20 °C. Ecnu npu BcnbITaHUSIX aHTUDPHU3
UMeeT JApPYryl TeMIleparypy, TO B IIOKa3aHHMs THJIPOMETpa BHOCSAT IOIpPaBKy 3aBHUCHUMOCTH
wioTHOCTU p mipu Temmeparype +20 °C u Temneparypbl 3aMep3aHusi aHTUGPHU30B OT COACPKAHUS B
HUX BOJBI:

10 20 30 40 S0 60 70 80 9 100

Puc 8. lnarpamma 3aBUCMMOCTH IUIOTHOCTH p Iipu TeMueparype +20 °C u remneparypsl
3aMep3aHus aHTH()PHU30B OT COJIEPIKAHUS B HUX BOJBI: 1 — KpHBasi INIOTHOCTH; 2 — KPHUBAst
TEeMIIepaTyphl 3aMep3aHus

Tabauua nonpaBok K NOKa3aHUSAM rHApoMeTpa

Temnepatypa CopneprkaHue STHICHTIMKOSL, 00BEMHBIH MPOLIEHT
UCIBITYEMOTO
anmdhauna OC
+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

JUia mpuBeneHMs] TNOKAa3aHUM THUIPOMETPA, IOJYyYEHHBIX IPU IPOBEACHUM OIBITA, K
nmokazaHusiM ipu temriepatype +20°C (mepBasi cTpoka TaOJIMIB) B TAOIHIIE HAXOIAT TEMIIEPATypy
aHTu(dpH3a, MIPU KOTOPOH NMPOBOAUIIOCH UCTIBITAHUE, U B 3TOM K€ TOPU3OHTAIHLHON CTPOKE HAXOIAT
MOKAa3aHus THAPOMETPA, a 3aTeM OMPEIEISIIOT UICTUHHOE 3HAaYeHHE COACPKAHUS STUJIICHTIUKOIS B
anTu(dpu3e (OHO HAXOAMUTCS B TOM JK€ CTOJNOIE, HO B CTPOKE, COOTBETCTBYIOIEH Temiieparype
+20°C). Ecnu 3HaveHHWe IUIOTHOCTH WJIM TEMIIEpaTypbl TOMaJaceT B WHTEpPBAl 3HAYEHUH, TO
HCTUHHOE 3HAYEHHUE ONPEIENISIOT METOAOM UHTEPIIOJIALINH.
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[TpoBenenue pacueTa Mo UCHPABICHUIO KayecTBa aHTU(PHU3a
[Tpu yreuke aHTU(PHU3A U3 CUCTEMBI KOJUYECTBO 00ABISEMOTO STHICHITIUKOIS ONPEICIISIOT
o gpopmyne

a-b
X = \
b k)
rae X — KOJIMYECTBO JOOaBIIAEMOI0 3TUJICHIVIMKOIIA, JI; @ — OOBEMHBIN MPOLEHT BOJBI B
UCXOJHOM o00pasiie; b— oOBeMHBIN MPOICHT BOJBI B HUCIPaBICHHOM oOpasue; V — o0beM

HCXO/HOro 00pasia, J.
[Ipu wucnapeHuHn BOABI KAa4eCTBO aHTU(pPH3a HCHPABISAIOT J00aBICHHEM HEOO0XOIUMOTO

KOJIMYCCTBA, BOAbI, KOTOPOC PAaCCYHUTHIBAIOT I10 (bopMyne

U:ﬂ\/
d

rne U— KoimdecTBO 100aBIsIeMON BOJBI, JI; ¢ — OOBEMHBIH NMPOILEHT ATUIICHTIHMKONS B
HCXOJHOM 00pa3iie; 0— 0O0BbeMHBIN MPOLEHTITUICHTIIMKOIS B HCIIPABICHHOM 00pa3siie; V — 00bem
UCXOJHOTO 00pasua, .

Hannume B coctaBe anTH(pU3a BOABI 00YCIOBIUBAET 00pa30BaHNE HAKHUIM (TBEPIOTO OCAIKa
COJIel KalbLUsl M MarHus), yXyALIalomield TemIooTnady B TEIUIOOOMEHHHMKAX, YTO MPHBOAMT K
MeperpeBy MeTayia. Y JaISFOT HAKUITh OOBIYHO MEXaHWYECKUMU FITH XUMHYSCKUMU CTIOCOOaMHU.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Omnpenenuth KauyecTBO 00Opasna aHTu(pH3a Mo BHEITHUM MPU3HAKaM (IIPO3pavyHOCTh,
L[BET, HAJINYME MEXaHUUECKUX ITpUMeceil U HeTEenpOayKTOB).

2. OrnpenenuTh COCTaB U TEMIIEPATYPy 3aMep3aHus aHTH(PH3a.

3. BbINONMHUTE pacyeT 1o UCIpaBIeHHUIO KauecTBa aHTH(pHU3a.

dopma npeacraBjieHus pe3yabTara:

ITocne 3aBepiieHuss pabOTHI CTYAEHTHI JOJKHBI MPEICTAaBIATh OTYET, B KOTOPOM CIEIyeT
BBITIOJTHUTH U MTOKA3aTh CIEIYIOIIEE:

1. BeruepTuTh CXE€MY ONBITHOM YCTAaHOBKH M JJaTh €€ ONMCAHNUE.

2. OnucaTh METOAMKY MTPOBEIEHUS paOOTHI.

3. Haueptuth TabnuIly ¢ pe3yabTaTaMH OMbITA.

4. TlonydeHHble SKCIIEPUMEHTANIbHBIE PE3yJbTaThl NOKa3aTh B CPAaBHEHUU C TPeOOBaHUSIMU
CTaHJapTa.

5. Kak rnaBubiii BEIBOA faTh 3akiroueHue o cootBerctBust [OCTy (wm TY) u odpopmnenue
3aKJIIOYEHHUs] O IPUTOJJHOCTH JAHHOTO 0Opasia

Onenka cocraBa aHTH(pU3a

[Tokazanus rugpomertpa,
0
ConepxaHue IHMKOIIS IpU puBeIeHHBIE K TeMneparype +20 "C
Temnepatypa obpasia
TEMIIepaType UCIIBITAaHUS, I'muxosnb
pu ucnbiTanuy, C 2 . Temmepatypa
00BEMHBIH MTPOLIEHT 00BEMHBIN
3amep3aHus
ITPOLICHT

Kpurtepun onenkmn:
YHUBepcalibHasl 1IIKaJIa OLIEHKH 00pa30BaTeIbHbIX JOCTHKEHHUH

[TporeHT pe3ynbTaTUBHOCTH KauecTBeHHas olleHKa ypOBHS MOJTOTOBKU
(TIpaBUIIHHBIX OTBETOB) bann (otmeTka) BepbanbHblii ananor
90 — 100% 5 OTan4HO
80 — 89% 4 Xopo1io
60 — 79% 3 Y 0B TBOPUTETHLHO
menee 60% 2 HeynoBneTBopuTensHO
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Tema 2.5. KOHCTPYKIIMOHHO-PEMOHTHbIE MAaTEPHAJIbI.
JlaGopaTopHoe 3aHsiTue Ne 7
Onpenenenne KauyecTBa JaAaKOKPACOYHbIX MaTepHAIOB.
IeJsb: onpenenuTb OCHOBHBIE TapaMeTPbl Ka4eCTBA JJAKOKPACOUHBIX MAaTEPUAIOB.

Bbinosinus padory, Bel Oynere:

ymembs:

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

V4. nonbupath Marepuaibl TpeOyeMOro KadecTBa B COOTBETCTBHHM C TEXHHYECKOU
JTIOKYMEHTAaIUEH;

VYO01.1 pacno3naBate 3amayy W/wid mpobieMy B HpOPEecCHOHATBHOM H/HIM COLHATBLHOM
KOHTEKCTE;

Y01.2 ananu3upoBath 3a71a9y |/WIM IPoOJIEMy U BBICTATH €€ COCTaBHBIC YaCTH;

Y01.4 BoIsaBIATh U 2PHEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOAUMYIO ISl pElICHUs 3a1a4u
W/WH poOIIeMBL;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.5 BbiAEnATh HauboJIEe 3HAYMMOE B IIEpeUHEe UHPOpMALUH;

Y03.2 npuMeHsITh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOIOTHIO;

VY04.5 ucrionp3oBaTh KOMMYHHKAIIMOHHBIC HABBIKM NMPH paboTe B KOMaHAE JJISl YCHEITHON
paboThl HAJ TPYIIIOBBIM PELICHUEM MPOOIIEM;

Y04.8 apexTrBHO paboTaTh B KOMaH/IE;

Y07.2 omnpeneniarth HampaBlIeHUsI pecypcocOepekeHHs B paMKax MpoQeccHOHANbHON
JESTeTHHOCTH IO CHICIIHATBHOCTH.

MarepuanbHoe obecnedyeHue: MPOrpaayupPOBAHHBIE MPOOUPKH, 00pa3Ibl JIAKOKPACOUYHBIX
MaTepHalioB, PaCTBOPUTENH, BUCKO3UMETp B3-4, cexyHmoMep, myapBepru3aTop

3ananue:

OmnpenenuTh Ka4eCTBO JAKOKPACOYHBIX MAaTEPHAIIOB.

Kparkue Teoperuyeckue cBeeHH:

JIakOKpaco4HbIe MaTepHajbl MpeIHA3HAYEHBI JJIsl BHIMTOJHEHHS 3alIUTHOW M JIEKOPATUBHOU
¢dbynkuii. [Ipy HaHEceHNH Ha pa3IMyYHbIe TOBEPXHOCTH OHU 00Pa3yIoOT IUIEHKY — JaKOKPaco4yHOe
nokpeiTie. Ha aBTOMOOWJIBHOM TpaHCIOPTE IIHUPOKO MCIONB3YIOT pa3jHyHbIe SMald IS
MOJIYYEHHUsl JIAKOKPACOUYHOTO TOKPBITUS OIMPEAETCHHOrO I[BETa, YCTOWYHBOTO K BO3JEHCTBUSM
OKpY>Karomen cpepl, 00eCreynBarOIeT0 MEXaHUYECKYIO0 MPOYHOCTh M XUMHYECKYIO CTOHKOCTB
OKpAIITUBAaEMBIX TOBEPXHOCTEH.

1. Ouenka 1aKkOKpaCOYHbIX MaTEPHUAIIOB IO BHEIIHUM IIPU3HAKAM

K OCHOBHBIM JTaKOKpPacOYHBIM MaTepuasiaM, MPUMEHSEMbIM Ha aBTOMOOUIEHOM TPAHCIIOPTE,
OTHOCSITCSI TPYHTOBKH, IITATICBKH U 3MAJTH.

[Ipn omeHke wumerommxcs B JdabopaTopuu 00paslloB OTEYECTBEHHBIX CTaHIAPTHBIX
JAKOKPACOYHBIX MaTepHajoB HEOOXOMMMO OOpaTHTh BHHMaHHE Ha UX I[BET, 3amax u
KOHCHCTEHIIMIO (CYCHEeH3HsI, TyCcTasi macTooO0pa3Has Macca).

2. OmnpeneneHue pacTBOPUMOCTH JIAKOKPACOYHBIX MaTEPHAIIOB B OCH3MHE W PACTBOPHUTEIIE.
DTO UCHBITAHUE OCHOBAHO HA TOM, YTO HHTPOIIEIUIIOJIO3a HEpPacTBOpUMa B YIIEBOAOPOAAX,
MOATOMY TIPH CMEIICHHH HUTPOIMANIEH ¢ OCH3MHOM MPOUCXOJUT MX CBEPTHIBAHHE M OCAXKICHHE B
BHUJE OCaJKa, a B COHpPTaX, KeTOHax, d}upax U HX CMecix (Hampumep, B PaCTBOPHUTEIE)
HUTPOIICIUTION03a PACTBOPSETCS XOPOIIO, IMO3TOMY HHTPOAMAIH C JTHMH PaCTBOPHUTEISIMU
00pa3yrT OJHOPOTHBIE PACTBOPBI.

HcnpiTanue mnpoBOAAT B JBYX MPOTPaAyUPOBAHHBIX NPOOMPKAX, KAKIYI0 U3 KOTOPBIX
3aMoNHAIOT Kpackoil 1o ypoBHs 30 MM. B ogHy u3 mpoOupok 100aBIAIOT MPUMEPHO TAaKOE Ke
KOJIMYECTBO OCH3MHA, a B IpYyryr0 — pactBoputens. [Tocie aToro mpoOupku HEOOXOIUMO 3aKPHITh
MpoOKaMU U HEPTHYHO BCTPSXHYTh. B paboTe pekoMeHIyeTcs MCIOIb30BaTh HUTPOIMATU CEPHH
HII-11, mosTomMy cMech HCTIBITYEMOTO 00pasiia ¢ paCTBOPUTENIEM JIOJDKHA IMOJTYyUYUTHCS COBEPIIICHHO
OJTHOPOAHOM (0e3 Kakoro-mmbdo ocaaka).
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3. Onpenenenre BI3KOCTH JaKOKPACOYHBIX MaTepHAaJIOB € TIOMOIIbIO BUCKO3UMeTpa B3-4

Buckosumerp B3-4 BbImONHEH B BHUIE IutacTMaccoBoro crakaHa 2 (oowem 100 mur) ¢
KaJuOpOBaHHBIM OTBEPCTHEM JHAMETPOM 4 MM B JIOHHOH 4YacTH. DTO OTBEPCTHE 3aKPBITO
CTAJIbHBIM MIapUKOM 1, K TOBEPXHOCTH KOTOPOrOo MpHIIasHa BBICTyHAlOIIas Hajd MprOOpoM
IIPOBOJIOYKA. BUCKO3UMETp 3aMONHAIOT JO KpAaeB UCIBITYEMOIN KPACKOM, a 3aT€M IO CEKYHI0MEPY
3aMepslIoT  BpeMsl €€ BbITEKaHus. 3aMep TMOBTOPSAIOT TP pa3a U ONPeNessioT
cpeaneapudmernueckoe 3HaueHne. CeKyH10Mep BKIIOYAIOT B TOT MOMEHT, KOT'/Ia IIAPHK OBICTPHIM
JBUKEHHEM M3BJICKAIOT U3 Kpacku. Bpemsi BbITeKaHUS KpacKu, MpeJHA3HAYCHHOMN Ji1 HaHECCHUS
nynbBepuzaropoM, mpu temneparype 18...20°C gomxua O6biTh oT 20 10 30 ¢, a s HaHECEHUS
KUCTBI0 — 0T 30 1o 60 c.

Bpewmst BeITekaHUs UCIIBITYEMOW KPACKH, C:

T, = T, = T, =

Tt T, + T,

cp 3
CpenneapudpmMeTHIecKoe 3HAYCHHE

T

Buckosumerp B3-4: 1— mapuk; 2 — crakaH; 3 — IITaTHB

Ilopsinok BbINOJHEHHS padOThI:

1. OnpenenuTs KauecTBO JAKOKPACOYHBIX MATEPUAIIOB 10 BHEIIHUM IIPU3HAKAM.

2. OmpenenuTb pacCTBOPUMOCTD JAKOKPACOUYHBIX MAaTEPUAJIOB B OEH3MHE U PACTBOPUTEIIE.

3. OnpenenuTsb BA3KOCTh JJAKOKPACOYHBIX MAaTEPUAJIOB C OMOIIBIO BUCKo3uMeTpa B3-4.

dopma npeacTaBiaeHus pe3yabrara:

ITocne 3aBepiieHuss pabOTHI CTYAEHTHI JOJKHBI NMPEICTABIATh OTYET, B KOTOPOM CJEIyeT
BBIITOJIHUTBG U I10KA3aTh CIEAYIOLIEE:

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

2. OnucaTh METOAMKY MPOBEIEHUS paOOTHI.

3. TlomydeHHbIE SKCIIEPUMEHTAIBHBIE Pe3yabTaThl MOKa3aTh B CPaBHEHHM C TPeOOBAHUSIMU
CTaHAapTa.

4. Kak riaBHBINA BBIBOJ naTh 3akitodeHure o cooTBeTcTBust ['OCTy (umm TY) u opopmienue
3aKJIIOYEHUS O MMPUTOAHOCTH JaHHOTO 0Opasiia

Kpurtepun onenkmn:

YHuBepcanpHas IKajla OlIEHKH 00pa30BaTeIbHBIX JOCTHKEHUIN

[TponeHT pe3ynbTaTUBHOCTH KayecTBeHHast OIIeHKa YPOBHsI ITOJITOTOBKH
(MpaBUIILHBIX OTBETOB) bamn (ormetka) BepbanbHblii ananor
90 — 100% 5 OTan4HO
80 —89% 4 Xopo1io
60 — 79% 3 Y 10BIETBOPUTETHLHO
menee 60% 2 HeynoBneTBopuTensHO
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	4. снять резиновую трубку с полого отростка 6 и тем же концом надеть ее на узкое колено, предварительно обтерев его тканью или фильтровальной бумагой. Затем вертикально погрузить вискозиметр в термостат и закрепить в зажиме штатива верхнюю часть широк...
	При работе с гидрометром его опускают в мерный цилиндр с образцом этиленгликолевого антифриза, выжидают некоторое время, необходимое для выравнивания температур антифриза и гидрометра, и определяют состав и температуру замерзания антифриза по шкале ги...

