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BBEAEHHUE
YBaxxaemblil CTyJeHT!

Metonuueckue ykazanus mo [IM.01 M/IK 01.01 «Pa3pabotka HEQTSIHBIX U
ra30BBIX MECTOPOXKACHHIDY I BBHIIOJHEHHS JIaOOpaTOPHBIX paboT co3naHsl Bam
B NOMOINIb Ui paOOThl Ha 3aHATUAX, MOATOTOBKH K MPAKTUYECKHM paboTam,

IMPaBUJIBHOI'O COCTABJICHUA OTUCTOB.

[Ipuctynas K BBINOJHEHHIO JIabopaTOpHOW paboThl, BbI  MTOMKHBI
BHUMATENbHO IPOYMUTATH LEIb 3aHATHUS, O3HAKOMUTHCA C TPEOOBAHUSAMU K YPOBHIO
Bamieli MoOArOTOBKH, KPAaTKUMU TEOPETUYECKHMMH M Y4eOHO-METOJUYECKUMU
MaTepuajaMi MO TeME€ MPAKTUUYECKOW padOThl, OTBETHTh HAa BOIPOCHI IS

3aKPCINICHUS TCOPCTUICCKOT'O MaTCpHrajia.

Bce 3amanumsa x nmabGoparopHoiipabore Bbl  JIODKHBI  BBINOJIHATH B
COOTBETCTBUM C HMHCTPYKIMEH, aHAJIU3UPOBATH IMOJYyUYCHHBIE B XOJ€ 3aHATHS

PE3YyJIbTATHI 110 HpHBeI[eHHOﬁ MECTOOUKCE.

Otuer o0 nmabopaTtopHoit paboTe Bbl JOKHBI BBITIOJHUTE IO MIPUBEICHHOMY
anroput™my. Hanuuue NOJOXKUTENbHONM OIEHKA 10 MPakTUYECKUM padoTam
HEOOXOAMMO Il  JOMyCKa K SK3aMEHy, MO3TOMYy B Clydae OTCYTCTBUSI Ha
y4eOHOM 3aHSTUU M0 JIF0OOW MPUYMHE WIIU TOJYYEHHUS HEYAOBJICTBOPUTEIHHON
OLICHKH 32 J1a00opaTopHyI0 paboTy BbI HOKHBI HAUTH BpeMsl JIJIsl €€ BBIOJTHEHUS

WU TIEPECIadH.

BrinonHenne  nabopaTopHbIX  pabOT  HAMpaBlIeHO HAa  JTOCTHXKCHHE

CIEIYIOIIUX LETICH:

- 00001IeHne, cucTeMaru3alus, yriiyoJIeHHe, 3aKperieHHe MOIyYeHHBIX

TEOPETUYECKUX 3HAHUM;

- (opMupoBaHHE YMEHHH, IMOJy4YCHHE MEPBOHAYAIHHOTO MPAKTUYECKOTO
OMbITa TIO BBHITIOJIHEHUIO TMPOGECCHOHANBHBIX 337a4 B COOTBETCTBHHM C

TpeOOBAHMSIMU K PE3YJIbTaTaM OCBOEHUS MPOQPECCHOHATIEHOTO MOYJIS.



[IpenycMoTpeHO IpOBEAEHHUE IBYXJIA0OPATOPHBIX pabOT AJi CTYAECHTOB
ouHOM (opMbl 00yueHus. OOpa3zoBaTelbHbIE PE3YIbTAThI, MOAJIEKAIINE POBEPKE
B XOJI¢ BBIMOJHEHHUS JlabopaTOopHBIX paboT B Xxoae ocBoeHus MJIK 01.01
Pa3zpaboTka HEPTSIHBIX U TA30BBIX MECTOPOKIACHHUM M BBITIOJHEHHs Ta00PaTOPHBIX

pabot y cryneHta GOpMUPYIOTCS KOMIIETECHIIUH:

[IK 2.5 OdopmiiATh TEXHOJIOTHYECKYIO U TEXHUUYECKYIO JTOKYMEHTAIHUIO 110

AKCILTyaTay HEPTETa30mMpOMBICIIOBOTO 000PYI0BAHUS.

I[IK 3.1 OcymecTBisAiTh TEKylIe€e M MEPCHEKTUBHOE ILJIAHUPOBAHHUE U
OpraHU3allii0  TPOU3BOJCTBEHHBIX  pabOT Ha  HEPTSIHBIX U  Ta30BBIX

MECTOPOKICHUSAX.

[IK 3.2 O6ecneunBaTh NpoPUIAKTUKY U OE30MACHOCTH YCIOBHUM TpyJa Ha

HG(bT}IHBIX H I'a30BbIX MCCTOPOKIACHUAX.

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO AESATEIBHOCTb, BHIOMPATH TUIIOBBIE
METOJbl M CIOCOOBI BBINOJHEHHsI MpOo(ecCHOHANBbHBIX 3ajady, OLEHUBATh HX

3 PEeKTUBHOCTD U KA4E€CTRO.

OK 3 IlpuHuMaTh pemeHuss B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYaLHsIX U

HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4 OcyuiecTBiasTh NOUCK U UCIIOJIB30BAaHUE UHPOPMALIMK, HEOOXO0AUMON
111 3PEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO

N JIMYHOCTHOI'O pa3sBUTHAI.

Buumanue! Ecnu B mporecce MOATOTOBKUA K JIA0OPATOPHBIM WM TPHU
pemieHnu 3a1a4 y Bac BOZHHKAIOT BOIIPOCHI, Pa3pEIINTh KOTOPHIE CAMOCTOSATEIBHO
HE YyAaercs, HEoOXOAUMO OOpaTUTbCA K NPENOAABATENI0 s IOJyYEHUs
Pa3bsICHEHH WM YKa3aHUW B JHHM NPOBEACHUS JONOJHHUTEIBHBIX 3aHATHIA.
Bpems mnpoBeneHMs JONOJHUTENBHBIX 3aHATHM MOXHO Y3HATh B OTKPBITOM

nHdopmarmoHHoM npoctpanctse Kosnemxka.



1 IMopsAoK BBINOJIHEHUS JIA0OPATOPHBIX padoT

1. CTy,Z[eHT JOJDKCH HpHﬁTH Ha HIPAKTUYCCKOC 3aHATHUC IMOATOTOBJICHHBIM.
HCO6XOI[I/IMO 3dapaHeC H3YYHUTb MCTOJHYCCKHC YKa3aHUA II0 €ro IMPOBCACHUIO.
O6paTI/ITI> BHHUMAHHNC HA LCJIb 3aHATUSA, Ha OCHOBHBIC BOIIPOCHI AJIA IIOAT'OTOBKH K

3daHATHIO, HA COACPIKAHUC TCMbI 3aHATHUA.

2. Otyer O mpojenaHHOW paboTe cCieayeT BBIMOIHATH B TETpagul s
OpaKTHUECKUX pabor B kierky. CopepikaHHe OTYETa yKa3aHO B OINHMCAHUU

MPAKTUYECKON PabOTHI.
3. [locne BoInoHEHUS! PAaOOTHI CTYACHT MPEJCTABISET MTUCEMEHHBIN OTYET.

4. CryAeHT JOJDKEH 3allUTUTh Ja0OpaTOpPHYI0 pPadOTy WHAMBUIYAIBHO.

HOI[BCCTI/I HUTOI' 1 C(l)OpMy.TII/IpOBaTB OCHOBHBIC BBIBO/JbI.

5. Tlo pe3ynbpTaTam 3alUThl J1JAOOPATOPHBIX PabOT CTYACHT JOIYCKAaeTCs K

sKk3ameny (2 (4) cemectp).



2 TpeOoBanust kK 0popMIIEHHIO OTYETOB

Kaxnprii ctymeHT BeaeT pabodyro TeTpaab MO J1abopaTopHBIM paboTam,

oopMIIEHHE KOTOPO JIOJKHO OTBEYATh CIACAYIOIIUM TPEOOBAHUSIM:

- Ha TUTYJBHOM JINCTE YKAa3blBAC€TCs HA3BaHUE paslelia, Kypca, TPYIIIbI,

dbaMusust, UMs1, OTYECTBO CTYCHTA,;

- Kaxzaas pa60Ta HYMCPYCTCA B COOTBCTCTBMH C MCTOAUYCCKHUMU

YKazaHHuAMH, ITMIICTCA JaTa BBIITIOJITHCHUA pa6OTI>I;

- B pabo4yl0 TETpajb IMOJHOCTBIO 3alMCHIBACTCS HA3BaHUE padOTHI, LIETb,

AAaCTCA KpaTKasd XapaKTCPUCTHUKA X04a pa6OTBI;

- B KOHIIC K&)KIIOﬁ Ha60paTOpHOI>'I pa6OTBI JCJIacTCs BBIBOJA MJIM 3aKJIIOYCHHC,

KOTOpPBIE 00CYKAAI0TCS TPH 3aITUTE MTPAKTHIECKON pabOTHI.
[IpoBenenue 1adbopaTOpHBIX PabOT BKIIIOYAET B CEOS CICAYIOIINE ATAIIbI:
- IOCTAHOBKY TE€MBI 3aHATUI U ONpECICHUE 3a/1a4u Ja00paTOpHOM paboTHI;
- oIIpeJIeICHUE TTOPSAKA Ta00PATOPHOHPAOOTHI UITM OTACIBHBIX €€ TaIlOB;

- HENOCPEACTBEHHOE BBIMOJHEHUE JTA00OpAaTOPHOM pPabOThl CTyIAEHTAMU WU

KOHTPOJIb 32 XOAOM 3aHATHUM;

- IOJIBEJICHUE UTOTOB JTA00paTOPHOM PabOTHI U GOPMYITHPOBAHUE OCHOBHBIX

BBIBOJOB.



3 3ammTa JJadopaTopHOi padoThI

1 CryneHT mnpenacraBisieT MNPENoAaBaTENI0 TETPaab C Ja0OPATOPHBIMU

pa6OTaMI/I, KOTOpasd COACPKUT ITOJITHOCTBIO O(i)OpMHeHHI)IC IIMCBbMCHHBIC OTUYCTHI.

2 CryneHT AODKEH 3alllUTUTh JabopaTopHylo paboTy HHIUBUIYaJIBHO.
[TonBectn wutOor ™ copMynMpoBaTh OCHOBHBbIE BbIBOJABL. Cnate paboTy
IpenoAaBaTenio (T.e. 3alUTUTh €€ Ha OICHKY) MOXKHO Ha TOM K€ 3aHSITHH, Ha
KOTOpOM  OHa  BbIONHsUIack. Ecnu  odopmieHne  paboTsl  TpeOyer
JOTIOJTHUTENBHOTO BPEMEHH, TO 3alllUTa BBIMOJHEHHON Ja00paTopHOW padOThI

IIPOBOJUTCA HAa KOHCYJIbTAallH.

3 CTyneHT NpoXOoJUT coOeceoOBaHHWE C MpenojaBareiieM IO TEOpUH, a

TaKXe OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI B KOHIIE KaXK/I0M J1a00paToOpHOIl pabOTHI.



4 Kputepuu oueHk# J1a00paToOpHBIX padoT

Pabota Pabora Pabora
BEITIOJTHEHA HE HE
Ne | Kpurepuu onieHku | MeTon oLieHKH BBIIIOJIHEHA MOJHOCTBIO BBIITOJIHEHA
n/m
Beicokuii Cpennuii ypoBeHb Husknii
ypoBeHb 3 Oarra 2 bamna ypoBeHsl Gamn
1. |IIpaBUNBHOCTH U HaGmonenue IIpaktnueckas  |IIpu Beimonnenuun |lIpakTuueckas
CaMOCTOSTEIBHOCTh |IpernoiaBarens |pabora MIPaKTHIECKOM paborta He
paboThI
BBITIOJTHEHHS BCEX BEITIOJTHEHA oOyJaromiics BBITIOJTHEHA.
3TarnoB CaMOCTOSITCIIBHO |JOIyCKall OO0yuaromuiics
MPaKTUYECKOU
paboTsI Y TIPaBIIHHO HE3HAYNTEIbHBIE  |BBITIONHSIT PaboTy
OIIMOKH, YaCTO TOJIBKO C
oOparmancs 3a TTOMOIIIHIO
TTOMOIIBIO K MpeToAaBaTes u
MIPETIOIaBaTEII0 JPYTUX
00yJaronmxcs
2. |Hamnuwme Habmonenne Nwmeetcs 3aroToBKa oT4eTa
KOHCTIEKTA.
MaTepuan KOTOPOro |IMpernoiaBaTens |3aroTOBKa AMeEeTCs B OO0yyvaromuiics
HaJIM4IUH,
COOTBETCTBYET TEME oTyeTa K HO C HEJIOUETaMH, |HE UMEET
HE
MPAKTHYECKON MIPAKTUYECKON  |TIOJHBIMH KOHCIIEKTA U
Ta0JIMIaMu
paboThI pabore u 1.11. KoHCIekT 3arOTOBKHU
Hanwuue 3arotoBku Conepxanue AMeEETCs B oT4eTa 1o
HATHYUH,
oTyeTa K KOHCIIEKTa HO COJICPXKUT HE MIPAKTHYECKOM
MIPAKTHYECKOM MTOJTHOCTBIO TIOJIHBIA MaTepuan |pabote. OTyer
pabote COOTBETCTBYET  |TeMe BBITIOJTHEH U
TeMe MIPaKTHIECKOH odopmiieH
MPaKTUYECKOH  |paboThl HeOpexHO, 0e3
padoThI coOJIF0ICHUS
3. |lIpaBunbHOCTB IIpoBepka Odopmnenne B odopmnenun
odopmiteHUS paboTsI oT4yeTa HE3HAYUTEIbHbIE |YCTaHOBJICHHBIX
COOTBETCTBYET  |HEIOYETHI U
TpeOoBaHUAM.  |HeOOIbIIAs TpeGOBaHUIA.
HEOPEXKHOCTh
3 Oanna 4 Gamna 5 6annos
Ornenka «YIOBJIETBOPH  |«XOPOIIIO» «OTJIMYHO»
TEJTBHOY




5 JlabopaTopHbie padoThI

5.1 Jlabopamopuas paboma Ne 1

«Onpedenenue n1omHocmu nOPOObL MEMOOOM 2UOPOCH AMUYECKO20

836eUIUBAHUA)
BBenenue
[ImoTHOCTH cCKeneTa TOpPHOM TMOpoabl (KaXymiascs IUIOTHOCTh) - 3TO

dusnyeckas BelIWYMHA, KOJIWYECTBEHHO paBHAs Macce €IMHHUIBI o0beMa CyXoil

IIOpOAbl BMCCTC C IIOpaAMH:

[InoTHOCT, TOPOJ OMpEACNSIOT [Jii BBISICHEHUS XapakTepa CBs3eH
IJIOTHOCTH C JIPYTUMH NETPOPU3MUESCKUMH BEIMYMHAMHU, a TAKXKE Ui PEIICHUS
JPYTUX TEOJIOTHYSCKUX 3afad (i1 OLEHKH OCOOeHHOCTeH (opMupyromerocs

0CaJlKa; BBISIBJICHUS] PETUOHAIBHOW U JOKAJIBHOW CMEHBI IOPOJ U Ap.).

Teopust

[InoTHOCTH cKejleTa TOpPHOM MOpoAbl (KaXyllascsl IUIOTHOCTb) - 3TO
¢uznyeckas BeJIMYMHA, KOJIMYECTBEHHO paBHAs Macce €IMHHULBI o0beMa CyXoil

IOopoAbI BMECTE C ITOpaMM:

[[noTHOCTE TIOPOJ] OMPEACHSIOT IS BBIICHCHHSI XapakTepa CBs3eH
IJIOTHOCTH C JPYTUMHU NETPOOHU3NICCKUMH BEIMYMHAMHU, a TAKXKE JJIS PEIICHUS
JPYTUX TEOJIOTHYECKUX 3a7ad (i1 OLEHKH OCOOeHHOCTeH (opMupyroierocs

0CaJIKa; BBISBJICHUS PErHOHAJIBHOMN U JIOKAJTbHOW CMEHBI MIOPOJ U IP.).
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B naGopaTopHbIX yCIOBHUSIX OOBIYHO OMPENESIOT IJIOTHOCTh aOCOMIOTHO
CyXoro o0pasia nopojsl, T.K. TPYJHO COXPAaHUTh XapaKTEPHbIE JIJIsl ECTECTBEHHOTO
3aJieraHusi MOpPOo/1 BIIaXKHOCTh, MUHEPATTU3AIMIO U BOJIOTa30HACKIIIEHHOCTb.

Maccy mopoibl MOKHO OTIPEACIIUTh HEeTIOCPEICTBEHHBIM B3BEITMBAHUEM HA
aHATMTHYECKUX BEcCax, a IS OMPECIICHHsS BHEIIHEro o0bheMa 0oOpasiia TOpHOM
NOPObl MPUMEHSIETCSI HECKOJIBKO METOJIOB: BBHITECHEHUSI PTYTH, oOMepa 00pa3ioB
CTPOTO TPABUIHBHOW T€OMETPUIECKON (POPMBI, THAPOCTATHUECCKOTO B3BEITMBAHMSI
HACBIIIEHHOTO KUJAKOCTHIO 00pasiia B 3TON KUAKOCTH U B BO3AYXE U JIp.

Haubonpiiee pacrnpocTpaHeHne TOMYYMI METOA THIPOCTATHUYECKOTO
B3BEIIMBAHUS CYXOTO IPOIKCTPArdPOBAHHOTO o0O0pas3lia IMOPOJbl, TOKPHITOTO
TOHKUM cJioeM mnapaduHa (WM KOJUIOAMS), B JKUIKOCTU (AUCTHILTUPOBAHHOU
BOJIC) U B BO3/YXE.

OT100p ¥ MeTOABI MOATOTOBKH 00pa31[0B TOPHBIX MOPOI.

Ot160p 00pa3ioB ropueix mopoj ocymectBisgercs mo 'OCT 26450.0-85,
MPEICTAaBUTEIILHOCTh 0TOOpa KEepHA M3 MHTEPBAJIOB OJHOPOJHBIX MOPOJ JOJDKHA
COCTaBJISITh HE MEHee 2 oOpasloB Ha | MeTp M BoO3pacTaTh B 3aBUCHMOCTH OT
CTENICHW WX HEOJHOPOAHOCTH, oOOeclmeunBas TPEICTAaBUTEIBLCTBO  KaKIOU
JUTOJIOTUYECKOW Pa3HOBUAHOCTU. [[s1 M3MEpeHHss MOTYT OBITh HCITOJIB30BAHBI
oOpa3ibl TPaBUIBHOM WM TMPOU3BOJIBHOM, OKAaTaHHOW (OPMBI, HE HMEIOIIHE
BUJIMMBIX TPEIIWH, KaBEPH, HE CBOWCTBEHHBIX MOPOJIE, U3 KOTOPOH B3AT oOpaserl,
W 3arps3HeHud  TBepAoM  ¢dazoii  ramHUCTOrO  pacTBopa.  OOpasibl
HEe(DTCHACHIIIICHHBIX ~ KOJUIEKTOPOB  MPOAIKCTPArupoBaTh M  BBICYIIUTh TIPH
temneparype 105°C 10 T1OCTOSSHHOM Macchl, IIOMECTUTb B JKCHKATOD,
3aMOJTHEHHBIN XJIOPUCTHIM KaJIbIIUEM, TJI€ OCTABUTH JI0 HaYalla U3MEPECHHIA.

YcTaHOBKA

1) Becol aHanutuaeckue tumna BJIP-200 uau anagoruyHbIe;

2) CTakaHUMK ¢ paboyed KUAKOCTbIO (AMCTWUIMPOBAHHAs BOJa) IS
TUJPOCTATUYECKOTO B3BEIIMBAHUS;

3) IOoACTaBKa-MOCTHUK IJI CTaKaHa,

4) uccueayembiii oopaserl;
11



5) METaJTUYeCcKas WM KalipoOHOBAsi HUTH (JIecKa) JUIs MOABEIIMBaHUs 00pasia;
6) EMKOCTb C MapapuHOM;

7) HarpeBaTeNbHBIN MPUOOP (JIEKTPOIUIUTKA);

8) CyIIMJIbHBIN IIKad 1r000ro THa ¢ uHTepBajgoM temmneparyp ot 0 no 110°C;

9) 3KCHUKATOp C XJIOPUCTHIM KaJIbLICM.

7%

r 5

Puc. 1. Cxema B3BemmnBaHus 00pasiia MOPOJIbI B KUIKOCTH:

1 - oOpa3serr; 2- crakaH ¢ BOJIOM; 3 — ckambs (ITOJICTABKA); 4 — Yyalllka aHAJIMTUYECKUX BECOB;
5 — KOPOMBICIIO BECOB; 6 — MPOBOJIOKA (HHUTH)

IMopsanok npoBeaeHus padoThl

1. [IpenBapuTeNbHO BBICYNICHHBI M MPOIKCTPArUPOBAHHBIN 00pazels
0OBSI3BIBAIOT METAITMYCCKON MJIM KAIlPOHOBOM HUTHIO JUIS JadbHEHIIEro
B3BEIIMBaHUA B BOJi€ (UTOOBI HE YUYMTHIBATH €€ MAacCy IMpHU pacyerax) u

B3BCIINBAIOT HA TCXHHUYCCKUX BCCAX - Pl.

12



2. PasorpeBaloT B crienuagbHONR eMKOCTH HapaduH U3BECTHON MIOTHOCTHU (Pyap.)
10 70°C u mapadhuHHpYIOT 00pasell, morpyxas ero B pacIulaBICHHBINA napaduH
npu Temmeparype mnpumepHo 02°C (korma OH HauMHAeT IOKPBIBAThCS
TOHEHBKOW IIeHoukoi). [Ipu Oosee BBICOKON TemmepaTrype pacliaBIC€HHBIN
napapuH MOKET IPOHUKHYTH B MOPBI 00pa3Ia.

OOpa3oBaBuiuecss NOJ CJI0eM MapapuHa My3bIPbKHM BO3AyXa HPOTKHYTb
ropsiYEr UIJI0M U 3arJIaINTh.
3. [locne Toro, kak mapaduH 3acCThIHET, HEOOXOAMMO  OIPEACIUTD
B3BCIIMBAHUEM Ha TEXHUUYECKHX BeCax Maccy oOpasiia ¢ mapaduHOM B BO3IyXE
= PZ-

O6beM napaduHa BEIYUCISAIOT MO opMyie:

_5h-n

nap
p ITAP

[InoTHOCT, mapauHa ONPEAENSIIOT  MNPEIBAPUTEIBHO, MPOU3BOAS
T'HJIPOCTaTUYECKOE B3BEIIMBAHUE ATATIOHHOTO oOpa3ua napaguHa B BOJE U B

BO3AyX€ ¢ TOUHOCTHIO 10 0.01 T.

4, ['uapocratuueckoe B3BEHIMBAHUE OO0Opasiia, MOKPBHITOro MmapapuHOM
MPOU3BOAAT TaK, KAk IIOKa3aHO Ha puc. . Ham neBoM 4yamkod BECOB Ha
CIIEIUAJIBHON TOACTaBKE-MOCTHUKE MOMECTUTh COCYJ ¢ paboueil *KUIKOCThIO
JUIS B3BEITMBaHMSA. 3arapauHUpOBaHHBINA oOpasel] aKKypaTHO IMOJBECUTh K
KOPOMBICITY BECOB, MOJIHOCThIO TOTPY3UB B pabOUyrO KUJIKOCTh, U B3BECUTD,
OTpeNIeSIUB MacCy HacChIIIEHHOTO oOpasua B Bojae - P;. Ilpu B3BemuBanuu
HEOOXOIMMO CIEIUTh 3a TeM, 4TOOBI 00pa3ell He MpHKacalcs K CTEHKaM
CTaKaHa W BCE BPEMSI OJHOCTHIO HAXOAMUJICS MOJT BOJIOM.

O6bem mapaduHUpPOBaHHOTO 00pasia OyaeT paBeH:

Pz _Pj
Ps

VHAP OFP
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5. O0BeM 00pasiia HaXOAAT U3 COOTHOIICHUS:

Vosp. = Vrapr.osp. — Vnap.

6. [110THOCTH CKeJieTa TOPHOM MOPOBI 10 U3BECTHOM Macce U 00beMy
oOpasIiia pacCUMTHIBAIOT 1O (hopmyIie:
n n
p = =

VOEP P IIAPOBP P ITAP

@opMa 3aNMCH PE3YJAbTATOB U3MEPEHUS:

P1 P2 P3 Voop. P
Macca 4ucToro | Macca Macca 3arnapa- 0bbem IJIOTHOCTb
cyxoro obpasia, 3amapauHu- (UHUPOBAHHOTO 81\6498.31_[8., 06pa3311a,
r poBaHHOro 06pasna B | 00pasua B BOJE, I r/em
BO3JyXE, I

JlonmycTHMAas NOrpeniHOCTL U3MEPeHu:

Cnoco6 mnapaduHUpaBaHUsl MPU TINATEIHHOM BBIMIOJHEHUHM OTMEpaluit
JaeT XOPOILINE PE3yJIbTATHI.

1. IMorpemHocts B3BemmBanus: AP =+/- 0.001 r, T.e.:

AP 0,007 .
P, 18

AP, = *100% = 0,4%

2. Ha TtounocTu onpenieieHui MOXKET OTPa3uThCs MPOHUKHOBEHUE NapaduHa B
mopel  (3aHWkaeTcss o0bem). s  yCTpaHeHHMsI 9TOM  MOTPEUTHOCTH
napadHUPOBAHUE JOTHKHO

- MPOU3BOIUTHCS OUYEHb OBICTPO U MpHU TeMiiepaType He Bbiiie 70°C.

3. Haubonbimas oTHOCUTENbHAs MOTPEIIHOCTh B OMNPENEICHUU IUIOTHOCTH
BO3pAcCTaeT C YMEHBIIEHMEM MacChl W YBEJIMYEHHEM IUIOTHOCTH oOpasla

CyXOU MOPO/IBL.
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Mepbl 0€301ACHOT0 BHLINTOJHEHUH PA00ThHI:

1. Ilepen BkiIIOUYEHHEM 3JIEKTPOHATPEBATENbHBIX MPUOOPOB yOETUTHCS B UX
UCIPAaBHOCTH, CIIEAUTHh 3a TEM, YTOObl HE HArpeBaJUCh PO3ETKU U BHIKH
anekTponpoBonoB. He  ocraBmate  6e3  mpucmorpa — paboraromiue
AJIEKTpOHArpeBaTeIbHbIE TPUOOPBHI.

2. N30erath nonasanus paciylaBIeHHOIO napaduHa Ha OTKPBIThIE YYACTKH KOXKHU.

3. CneauTh 3a UUCTOTOM pabouero mecra.

IIpu paboTe HA AHAJIUTHYECKHX Becax:

1. Ilepen HayanoM pabOTHI IPOBEPUTH, YCTAHOBJIEHBI JI1 Bechl Ha "0".

2. [locne kaxa0ro U3MEpEeHusl CHOBa MPOBEPUTH MPABUIBHOCTb YCTAHOBKU BECOB.
3. B3BemmBaHue Npou3BOANTh, HAYMHAS C TUPb OOJIBLIETO BECA U MOCTENEHHO
nepexos K MEHbBILIUM.

4. Bce mepecTaHOBKM Ha YallkaX BECOB MPOM3BOAUTH B HEPAOOUYEM MOJIOKEHUU
BECOB.

KoHTpoJibHbIE BONIPOCHI

2  Kak Hy>XHO 0TOMpaTh ¥ MOJATOTABIUBATH OOPA3IIBI JIJISl OTIPEICIICHHUS -
IIJIOTHOCTH?

3  Ilepeuncnure HeoOXoaMMbBIEC TPUOOPHI U MATEPUATIHI.

4 B xakoii mocienoBaTeIbHOCTH MPOU3BOIUTCS paboTa?

5  Kaxkue Mepsl 6€301acCHOCTH TOJDKHBI BBITIOTHSATHCS MPU TIPOBEICHUN

paboThI?

Coaep:xkaHue 0oT4eTa

1 [enu paGoTsl
2 OnucaHue yCTaHOBKH
3 Xoxa paboTsl

4 Mepsl 6€30MMacHOTO BeICHUS padoT

15



@DopMa 3aN1MCH Pe3YJbTATOB H3MEPEHHUS:

P1 P2 P3 Voo, P
Macca 4ucToro | Macca Macca 3amnapa- 00beM IJIOTHOCTh
cyxoro o6pasa, | 3anapapuHu- (bUHIPOBAHHOTO o6g)a3ua, o6pasia,
r poBaHHOIO 00pasia B |00pasiia B BOjE, T cM /oM’
BO3/yXE, I

Cnucok MCnoJib30BaAHHBIX MCTOYHMKOB

1. [I'umatynunoB HI.K., [lupkosckuit N.C. ®usnka HedTIHOTO U
razoBoro miacta. M.,Henpa,1983.

2. Kotsaxos ®.1. ®usnka HedrerazoBbix kojuiekTopos. M., Henpa,
1977.

3. ['mmatynuuos . K. u ap. @uznka HEPTAHOTO U ra30BOT0 IUIACTA. -
M.: Henpa, 1982. - 312 c.

4. OpkuH I'. K., Kyuunckuii I1. K. ®usuka HedrsiHoro miacra. - M.:
I'ocTonrexus3mar, 1955. -299 c.

5. Awmukc JIx. u ap. @usuka HedTAHOTO TIacTa. - M.: ['ocTonTexusaar,
1962. - 572 c.

6. Epmunos O. M., Pemu3os B. B., [llupkosckuii JI. 1., Uyrynos JI. C.

dusuka miaacra, 100b4a U MoA3eMHOE XpaHeHue raza.- M.: Hayka, 1996. - 541 c.
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5.2 Jlabopamopnas paboma Ne 2

«Onpeodenenue nopucmocmu 20pHbIX HOPOO»

BBEJAEHUWUE

OnuH w3 HamboJiee BaXKHBIX IMapaMETPOB TMOPOJI-KOJUICKTOPOB SIBIISICTCS
kodddumment otkpeiToit mopuctoctd (Kp), XapakTepu3yrommuii KOJIMYECTBO
CBS3aHHBIX MEXAy coOoimnop (MyCcTOT MEXIy 3€pHaMH TOPHOM TOpObI), B
KOTOPBIE MOKET MTPOHUKHYThH KUJIKOCTh WJIH Ta3:

KH = Vnop- /Vo6p .

rie Vogp. B Vyop - COOTBETCTBEHHO 00BEM 00pasiia U CyMMapHbIi 00bEM €ro
op.

PaznmuuaroT Takke o0y, 3¢G(HEKTUBHYIO, 3aKPHITYIO W JTUHAMHYECKYIO
MOPUCTOCTH TOPHBIX TIOPOJ, KOTOPHIE OIICHUBAIOTCS COOTBETCTBYIOIIUMHU
koahpureHTamu.

Koaddumment Ky 06puH0 M3Mepsiercst mo Meroay [IpeoOpaskeHckoro ajis
OTKPBITOM U 1O MeTOy Menbuepa - 17151 00111ei MOPUCTOCTH.

[To U.A. TlpeoOpaskeHCKOMY, 00b€M OTKPBITBHIX TIOP OMPEAeIsieTcs 00beMOM
KEpOCHHA, BOIIIE/IIIETO B IOPOBOE MPOCTPAHCTBO KepHA (ITO pa3HOCTH MACC CYXOTo
Y HaCBIIIEHHOTO >KUJIKOCThIO 00pa3iia), a BHEIIHUN 00beM o0pasiia - o pa3HOCTH
MacC HACBIIIEHHOTO KHUIKOCTHIO 00pa3iia B BO3/yXe M HACHIIIAIOMICH >XHIKOCTH,
T.. THAPOCTATUYECCKUM B3BCIIMBAHUEM HACBHIIIICHHOTO KEPOCHHOM OO0Opasia B

KEepOCHHE.

Teopus

[TopucTocTh MOPO - KOJIJIEKTOPOB HEPTH, Ta3a U BOJIbI SBISETCS OCHOBHBIM
€MKOCTHBIM MapaMeTpOM TOPHOM MOPOJbI, CIIE0OBATEIbHO, €r0 BeJIMYMHA OyAeT
ONpENENATh MPU TMPOUYUX PABHBIX YCIOBUAX OOBEM pe3epByapa 3aroJHEHHBIM
KaKHUM-JTHOO YTJIEBOJOPOJIOM B €CTECTBEHHBIX 3aJIe’KaX MM 00bEM HUCKYCCTBEHHO

CO3JJaHHOI'O Ira30BOIr0 MECTOPOKACHUA ITOA3CMHOI'0 XpaHUJIMIIA Ira3a.
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Ilon MOpPUCTOCTBIO TOPHOW MHOPOABI ITOHMMAKOT HAJIWYHME B HEU IMYCTOT,
3aKJIFOUCHHBIX MEXIY 3€pHAMH B I'PAHYJSIPHBIX KOJUJIEKTOPAX, a TaKKE KABEPH U
TpemuH B  KapOOHATHBIX  KOJJIEKTOpaX. KOIWYEeCTBEHHO  MOPUCTOCTH
xapakTepuzyercss Ko3(hOUIIMEHTOM MOPUCTOCTU, KOTOPBIA MpeACTaBiIsieT coOoi
OTHOIIEHUE 00beMa MOp U TPEUIMH U KaBEepH, K T€0JIOrHYeCKOMY 00bEMY MOPOIbI
U BBIPAXAETCS B JOJSAX €IUHUIIBI WU TpoleHTaX. [Ipu 3TOM MOXHO BBIIETUTH
HECKOJIBKO KaTerOpuil MOPUCTOCTH:

- moJiHas (Uiu 00111as) MOPUCTOCTD;

- OTKpbITas MOPUCTOCTH (MJIU MOPUCTOCTH HACKIIICHUS);

- TuHaMuueckast (uiu 3G GHeKTUBHAS) TOPUCTOCTb.

IHonHass MOPUCTOCTHL BKJIKYAET BCe MOPbI (IMMyCTOTHI) OTKPBIThIE U
3aKpbIThle, HE3aBHUCUMO OT HUX (OpMbI H B3aMMHOIO0 PACIOJIOKEHUSI.
Ko3¢dunueHT noiHOH NOPUCTOCTH ONpeaesisieTcsi OTHOIIEHHEM CyMMAPHOT0
o0beMa Bcex MOpP (MYCTOT) OTKPBITBIX M 3aKPBITBIX K BHIANMOMY

(reomeTpu4eckomy) 00beMy MOPO/bI:

V +V

OTK IAKD.

Onpeneneaue  kodpdulMeHTa TOJHOW  TMOPHUCTOCTH  COMNPSDKEHO C
o0si3aTeNIbHBIM Jpo0JIeHHeM 00pa3lia TMOpOJbl JO COCTaBJISIIOIIMX €ro 3€peH.
HNHuTtepec »Toro mapamerpa MpeCTABISET JUIIL ¢ MO3HABATEIbHBIX MO3ULIUN (B
I'COJIOTHICCKOM aCIICKTE).

OTKpBITasi NOPUCTOCTH HA3LIBAETCH YMCTOMH MOPUCTOCTHIO HACHIIIIEHUS
HeceT B ce0e YTHIIMTAPHBIH CMBIC], TAK KAK OHA U ONpeaesieT eMKOCTHYIO
XapPaKTePUCTUKY KOJJIEKTOPA, TO eCTh 3anachbl HegTu (ra3a ujim Boabl).

KosddurmmmenTom  OTKpBITOH  MOPHCTOCTH  HA3BIBAETCS  OTHOIICHHE
CyMMapHOTO 00beMa Mmop o0pa3ioB, 3aMOJHSIONIMXCSA JaHHON XUAKOCTHIO, Vo, K

BUJIUMOMY 00BbeMy oOpasiia:

v

0

nlOTK —
v

ITI



KoadduimenT OTKpHITOH HOPUCTOCTH  OMpEAeNseTcs IO  METOAY
N.A.ITpeoOpakeHCKOTO CpaBHEHHEM MAacC CyXOro M HACBIIIEHHOIO0 KEPOCHHOM
oOpa3ma Ay pacuera oObeMa KepOCHHA, BOLICAIIETO B MOPOBOE MPOCTPAHCTBO
KepHa, a 00beM oOpasia (KepHa) - MO Pa3HOCTH MAacC HACHIIIEHHOIO 00pasiia B
BO3/lyX€ U TMOrPYKEHHOTO B KEPOCHH TOro e 00pasla, TO €CTh METOJIOM
TUIPOCTATUYECKOTO B3BEIIMBAHUS HACHIIIIEHHOTO KEPOCHHOM 00pasIia.

OO6uyro (MOJHYI0) TMOPUCTOCTb OMNPENENsAoT Mo MeTony Menbuepa
(00BEMHBIM CTIOCOOOM).

OddexktuBHasT  WOPUCTOCTh  (HA3BIBACTCSI  WHOTIA  JHHAMHYECKOMN)
XapaKTepU3yeTcs TOM 4acThio 00beMa MOop, KOTOpasl 3aHsATa TOJIBKO JIBUXKYILIEHCS
XKUIKOCTBIO MpPU YyCTaHOBUBIIEMCA NABMXEeHUH. Koapduumnenrom sddexTuBHON
IOPUCTOCTH HA3bIBAETCSl OTHOLIEHHE 00BeMa V4., IO KOTOPOMY IPOHCXOIUT

JBIKCHHUE KUIKOCTH, K 00beMY TOPHOM MTOPO/IBIL:

[Tonstue >¢p¢eKTUBHON MOPUCTOCTH MpENIoyiaraeT HaJIWYUe B MOPOAAX
TakuxX Mop (WM yacTu oObeMa, CBA3AHHBIX MeEXAy cOOOM TOop), B KOTOPBIX
JBUKEHHE JKUAKOCTU MPAKTUUYECKHM HE MPOUCXOAUT. DTO CyOKaNmWUISIpHBIE U
HEKOTOpbI€ KaWUISIPHBIE MOPBI, B KOTOPBIX XKUIAKOCTh HAXOJUTCS B CBSI3aHHOM
coctossHUUd. O4YEeBUIHO, YTO [J0JII OOBEMOB JKHUJIKOCTH, YYaCTBYIOLIMX M HE
YYacCTBYIOIIMX B (PUIIbTpalMM, OyAeT ONpEeAeNAThCsS CO3/1aBaeMbIMU Iepenaaamu

naBiieHus (TpagueHTaMH JaBJCHUM), TJ€ OCTaBUTh JO Hadajlla HU3MEpPEHUM.
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YcTranoBka

AnnapaTypa JJI51 HACBIIICHU A 06D33HOB KUIKOCTBIO COCTOUT H3.

1) BakyyMm-Hacoca (KoMoBckoro);

2) Kakoro-mubo cocyna (Hampumep, BaKyyMHOTO OJKCHKaTropa), B KOTOPHIH
MOMEIIAIOT KIOBETY C 00pa3iom;

3) eMKOCTH JJIA JKUAKOCTH (YTO TIO3BOJIIET BAaKyyMHUPOBATh

XKHUIKOCTh U 00pa3ell pa3eibHo);

4) yCTpOICTBA JIJIsl TIEpEIyCKa JKUAKOCTH B KIOBETY ¢ 00pa3iiamu.

Pabouas KHNIAKOCTH HC JOJIDKHA:. BBI3bIBATH Ha6YXaHI/I$I IMOpOoJAbI, OTCIIaNBAHUA

yacTul, nedopmanuu o0pasia; BCTYNaTh C BEIIECTBOM MOPObl B XUMUYECKOE
B3aHUMOJIENCTBHE; OBITh TOKCUYHOM.

I[JISI B3BCIIIMBAHUA O6D213L[OB IIPUMCHSIACTCA.

5) aHanuTudeckue Bechl TUIAa BJIA-200 nny aHamoruyHbIC UM;

6)  crakaH4MK ¢ paboYeH KHUAKOCThIO (KEPOCHH, TUCTUUTMPOBAHHAS BO/IA WK
MOJIE/b TIACTOBOM BOJIBI);

7)  mojacTaBKa-MOCTHK JJISl CTaKaHa;

8)  MeramaMueckas WM KalpOHOBas HUTH (JIeCKa) IS MOABEIIMBAHUSA 00pasiia.
Jlnst akcTparupoBaHust oOpasia:

9)  ammapar Cokcriera.

A U1 CYIIKU:

1 0) BakyyMHBIN CYIIMJIBHBIN HIKa( ¢ peryIrupyeMoil TemrnepaTypoi HarpeBa.
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IMopsanok npoBeaeHus PadoThl

OT60p ¥ METO/IBI MOATOTOBKH 00PA3I[0B TOPHBIX MOPO/I.

Ot6op o06pa3uoB ropueix mopona ocymiectBugerca no ['OCT 26450.0-85,
MPEICTaBUTEIBHOCTh OTOOpa KEpPHA U3 MHTEPBAJIIOB OJHOPOAHBIX MOPOJ TOJKHA
COCTaBJISITH HE MeHee 2 00pa3ioB Ha 1 MeTp u obOecneynBaTh MPeACTaBUTEIBCTBO
KaXJ0M JIMTOJIOTUYECKON Pa3HOBUIHOCTH.

Hannure B oOpasiiax KaBepH MOXKET HCKaXaThb KOJIUYECTBEHHbBIE OIICHKU
00BEMOB TOpP U TMOPOJBI, TMOSTOMY Ui HM3MEPEHHS MOPUCTOCTH MOTYT OBIThH
WCITOJIb30BAaHbl  00pAa3Ilbl JIMTOJOTUYECKA OJHOPOAHBIX Topoa wmaccor 50-80 r
MpaBUJILHOM WJIM TPOU3BOJILHOM, OKaTaHHON (OpPMBI, HE HUMEIOIIUME BHUIMMBIX
TpPEeIIMH, KaBEpPH, HE CBOWCTBEHHBIX MOPOJE, M3 KOTOpPOW B3AT oOpazen u
3arpsi3HEHUM TBepaod (as3oil rimHUCTOro pactBopa. OOpasubl, coaep:kaiiue
YTJIEBOAOPO/BI, HY’)KHO IIPO3KCTPAarupoBarh, BEICYIINTH Ipu Temneparype 105°C no
MOCTOSIHHOM MAacChl U MOMECTUTh B SKCHKATOp, 3alIOJIHEHHBIA CUJIMKAreIeM WU

XJIOPUCTBIM KaJIbIIUCM, I'’/IC OCTABUTH JO Ha4alia I/I3M€p€HHﬁ.

1.IlpenBaputenbHO MPOIKCTpAarupoBaHHble W BhIcylieHHble Tpu 105°C nmo
MOCTOSTHHOW Macchl 00pa3ibl B3BELIMBAIOT B BO3ayXxe, onpenensis Py (maccy cyxoro
yucToro oOpasna mopoisl B Bozayxe). s mocnenyromiero B3BEIIMBaHMS B
KUIKOCTU K 00pa3ily IPUBSA3BIBAIOT MPOBOJIOYKY C METEIBKON HA KOHIIE, YTOOBI HE
YUHTBIBATH €€ MacCy B JAJIBHEMIINX pacyeTax.

2.3arem oO0Opa3zell BaKyyMHUPYIOT pPa3AebHO C KEPOCUHOM [I0 TOJHOIO
IpeKpalleHys BbIACIeHHs My3bIpbKOB Bo3ayxa (B Teuenue 30-40 mun.) Ilocne yero
X MEIUIEHHO MOTPYXKarT B BaKyyMHUPOBAHHBI KEPOCHH, MOJHUMAs CTYIIECHIMHU
YPOBEHb >KHJIKOCTH, YTOOBI HACBHIIICHHUE MPOUCXOJUJIO0O B OCHOBHOM 3a CYET
KanWUISIpHOW TTponuTKH. BakyymupoBanue B kepocuse npogoinkaercs 10-20 MuH.
[Io okOH4YaHMM €ro BaKyyM- HAcoOC BBIKIIFOYAIOT, MEIJIEHHO OTKPBIBAIOT KpaH WU
U3BJICKAIOT KIOBETY ¢ oOpasuamu. Jlo mnpoBeneHuss wu3MepeHuil oOpasibl
BBIIEP)KUBAIOT TI0JT YPOBHEM JKHJIKOCTH, 4YTOOBI HE OBUIO HMX KOHTakTa ¢
aTMochepo.

3.Ilocne HachieHUs: 0Opa3el B3BEIIMBAIOT B KEPOCHHE TaK, KaK MOKa3aHO Ha
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pucyHke, ompenensisi P,. (Maccy HaCBIIEHHOTO KEPOCHHOM 00pasiia MOpOIbl B
KEPOCHHE).

Jl1s 3TOro Haj JE€BOM YalllKOM BECOB Ha CHEIMAILHOM I10JICTAaBKE-MOCTHUKE
MOMEIIAIOT COCYJl C JIera3upOBaHHBIM KepocuHoM. OOpasel] mociieé HACHIIICHUS
BBIHUMAIOT U3 KEPOCHHA 3a METII0, aKKypaTHO MOABEIIMBAIOT K KOPOMBICITY BECOB,
MOJHOCTBIO MOTPY3UB B pabOUyI0 >KUAKOCTh, W B3BEIIMBAIOT. [Ipu B3BelIMBaHUU
oOpasell He JOJIKEH MPUKAcaThCs HU KO JHY, HU K CTEHKaM CTaKaHa.

4.]JIna B3BEIIMBAaHUS KEPOCHMHOHACHIIIEHHOTO o0pasila B BO31yXe, 00pasell
BBIHUMAIOT U3 KEPOCHHA U OCBOOOXKIAIOT OT €ro M30bITKa, CTPSAXUBas oOpasel uiu
NepeKaThiBas M0 CTEKIy WM CMOYEHHOW KEPOCMHOM (DUIBTPOBAIBHOU Oymare /10
MOJYYEHHUs] MAaTOBOM MOBEpXHOCTH. OOpa30BaBIIyIOCA TOCJIE ITOTO Ha HUYKHEU
IUIOCKOCTH ~ BBICOKOIOPUCTOrO0  o0Opaslia Karllo KEpOCMHAa HE  yJaJsTh.
KepocunoHachIeHHBIN 00pa3el] MoBEIIMBAIOT K KOPOMBICITY BECOB 3a METII0 U
B3BEUIMBAIOT B BO3AYyXe€ - Ps.

5. [TopuctocTs 00pa3ia onpeaesstoT mo Gopmyic:

B -F,
= *100
P, - P,

rae Ky - koa@duuumeHT oTkpbITOi NOpUcTOoCTH, %05
P; - Macca cyxoro 4ucToro oopasiia mopoJipl B BO3ayXxe, T;
P, - Macca HachIIIEeHHOTO KEPOCUHOM 00pasiia Mopojibl B KEPOCUHE, T;

P3 - Macca HachIIIEHHOTO KEPOCUHOM 00pa3iia Mopoibl B BO3AYXE, T.

@dopma 3anucH pe3yJbLTATOB H3MepPEeHHUs

P1 P2 P3 Kn
mMacca Cyxoro Macca HacbILWEeHHOro [Macca HacbILLEHHOro| NOPUCTOCTb
yucrtoro obpasua KepocuHoM obpasua |[KepOCUHOM obpasual obpasua,
nopoabl B BO3Ayxe, | MOpoAbl B KEPOCKHE, I [MOPOoAbl B BO3AYXE, T %
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JlonmycTHMAasl MOrPeIHOCTh U3MepPeHu:

[TorpemHocTs onpeaenenust K03PGuIMeHTa OTKPHITON OPUCTOCTH
CJIaraeTcs us:
1 )morpenrHocT B3BEIIMBAHMS, T;
2)IOTPENTHOCTH  MOATOTOBKHU HACKHIIIEHHOTO 00pa3lia K B3BEUIMBAHUIO, T;
3)IOrpenHOCTH, BbI3BAHHOW HEMOJIHOTOM HACHIILICHHUS.

CymMapHasi OTHOCUTEIbHAs! TOTPEIIHOCTD BhIpaXKaeTcsi pOpMYIIOH:

AK o =228 _ oAM + AM, s~ M 2 My
K M, = M)(M, - M,) v

rae AKm - aGcooTHas MOrpentHoCTh, %;
AK1/K1 cp - oTHOCHTEIbHAS TOTPEITHOCTD;
AM); - OrpenIHOCTh B3BEUINBAHUS;
AM3 - IOrpenIHOCTh MOATOTOBKY HACKIIIIEHHOTO 00pa3iia K B3BEIIMBAHUIO;
@ - OTPEIIHOCTD, BbI3BAHHASI HEMTOJIHOTON HACHIIICHUS.

Bemuunnaa AM; = +/- 0.02 r; AM; = AM3 = +/- 0.02 1; $ = AV/IV,,

rae AV - HeZJOHACBIIICHHBI 00beM, a V- MOIHBIN 00BEM ITOPOBOTO
npoctpancTia. [Ipu cobmroaeHnn pexxuMoB HackimeHus ¢ =0.

CyMmmapHasi OTHOCUTENIbHAS MOTPEIIHOCTh cocTaBisieT oT 2 10 10% (B

3aBUCUMOCTH OT 3HaueHus K,).

MepbI 0€301ACHOT0 BLINIOJIHEHUS PA00THI:

[lepen pa®oToii HEOOXOAUMO YOEIUTHCA B UCITPABHOCTH MACISTHOTO BaKyyM-
HAcOCa U HAJIMYUU JIOCTATOYHOI'O KOJMYECTBA B HEM Macia (0 METKH), a TakXkKe - B
TepPMETUYHOCTH BO3IYIITHON JTUHUH.

[Tocne okoHYaHUS HACBIIIEHHS OOpa3LOB HEOOXOAMMO OTKJIIOYUTH HACOC,
NEPEKPBITh KpaH U BIyCKaTh BO3AYX B CUCTEMY C OOpa3llaMH OYEHb MEMJICHHO U
TUTABHO BO M30€)KaHUE MOJOMKH CTEKIISTHHBIX YacTeil mpubopa.

[Ipu okcTparupoBaHuu 0O0pa3IOB TOJB30BATHCS BBITSKHBIM  IKahOM.
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KoHTpoJbHbLIE BOIPOCHI

1. Kak noarorasiuBaroT 00pasibl A7 ONpeAeIeHUs] X TOPUCTOCTHU?

2. [lepeuncnure He0OXOaUMBbIE TPUOOPHI U MAaTEPUATIBL.

3. B kakom mopsiike npou3BoauTcs pabora?

4. Kakue mepbl 6€30MacHOCTH TOJKHBI BBITIONHATHCS MIPU MTPOBEICHUHN padOThI?

Coaep:xkanue oT4eTa

1 [enu paboThl
2 OrnucaHue yCTaHOBKH
3 Xoxa paboTsl

4 Mepsl 0€30MaCHOTO BEICHUSPAOOT

@opma 3anuCH Pe3YJbTATOB H3MEPEHHS:

P1 P2 P3 Ky
Macca Cyxoro 4ucTtoro Macca HAaCBIIIICHHOIroMacca HacCbIIEHHOTro| IIOPUCTOCTH
oOpasia mopoabl B |[KEPOCHHOM o0OpasualkepocHOM 00pasiia mopoel| 00pasua,
BO31yXe, T [MOpPOABI B KEPOCUHE, T B BO3yX€, T %

CnucoK MCNo0J1b30BAHHBIX HCTOYHMKOB

1. I'mmarynunoB II.K., IlupkoBckuit N.C. ®uzuka HePTIHOrO U Ta30BOro
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