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JIABOPATOPHA POBOTA Nel

BU3HAYEHHS BUBYXOHEBE3IEYHOI KOHIEHTPAILIII
roPIOY0I'0 INJIY B ATAPATI TA PO3POBKA NPOPUIAKTUYHUX
3AXOIIB ITPOTH 1T YTBOPEHHA

META POBOTHU

1. OBononiTh METOAaMU EKCHEPUMEHTAIbHUX JOCHII)KeHb 3 BH3HAYCHHS
MO’KE)KOBUOYXOHEOE3IEeKN CepeIOBHUIIA YCEPEANHI anapatiB 3 TOPIOYUM ITUIIOM.

2. OTpuMaTu HaBUYKH aHaJI3y, Yy3arajibHEHHS Ta OOpOOKHM OTpUMaHHX
eKCIIEPUMEHTAJIbHUX JaHUX, a TaKOX JOCBILYy pOOOTH 3 1abopaTOpHUM OOJIaTHAHHAM
npu BU3HA4YCHHI (PAaKTUYHOI KOHIIGHTpAIlll TOPIOYOro NIy B 3aKpUTHX 00 €Max;
3acBOiTM Ta BIANpPAIIOBATH METOJUKY MPAKTUYHOIO BHU3HAUCHHSA (HaKTUYHOI
KOHIICHTpALlli TOPIOYOT0o MUY YCepeAnHI TEXHOJIOTTYHOTO 00IaTHAHHS.

3. BuxoByBaTH y CTyAEHTIB 1 KYypCaHTIB KYJbTypy MOBJCHHS, a TaKOX
JOTPUMAHHSI TUCUUILTIHU Ha 3aHSTTI.

TEXHIKA BE3IIEKU ITPU POBOTI 3 IABOPATOPHUM
OBJIATHAHHAM

1. Bci poboTtu 3 mpuiiagaMu IPOBOJAUTH JIUIIIE IT1/1 KEPIBHUIITBOM BHKJIaJadya Ta 3a
HOT0 IPUCYTHOCTI.

2. 3a00pOHSETHCSA AOTOPKATUCH O CTPYMOBEIYUYHX YACTUH MUIJIOBOI KAMEPH.

3. 3abopoHseThCs Oe3MocepeIHbO BMUKATH (POTOMUIIOMIP Y CHUJIOBY MEPEXKY 3
Harnpyror 220 B.

4. 3a00pOHSETHCS KOPUCTYBATUCH BIAKPUTHM BOTHEM MOOJIM3Y NMUJIOBOI KaMEpH,
SIK TI1JT 9ac TIPOBEACHHS JTOCTIAIB, TaK 1 Mif yac iX 3aKiHYCHHS.

5. [icnst mpoBeAECHHSI TOCI/IIB BUJAIUTH TOPIOYUIA MU 3 TUIIOBOT KaMEpPH.

MOPAJIOK BUKOHAHHSA JIABOPATOPHOI POBOTH

1. BUBUMTH METOJIM BU3HAYEHHS MOKEKOBUOYXOHEOE3MEKH anapariB 3 TOPIOYUM
MTUJIOM.

2. O3HaiiloMUTHUCH 3 O0JaAHAHHAM JAOOPATOPHOI YCTAHOBKM, BUBUUTH HMPHHLIUI
po0oTH PoTONUIOMIpA 1 MOPSIAOK POOOTH 3 HUM.

3. IlpoBecTr BUMIpU F€OMETPUYHUX PO3MIPIB MUJIOBOI KaMEpHU Ta pO3paxyBaTH ii
BUIBHUI 00" €M.

4. 3a 3aBgaHHsM BuKiIagada BusHauutH HKMIIIT roprovyoro muny (3a
JIOBITHUKOM).

5. BuzHaunTu Macy HaBaXKHW 3pa3Ky nuiy (3 Tounictio 10 0,1 T), mo BUgaHuUi
BUKJIaJ]aueM JUJIsl TMPOBEJEHHS [OCIIAy Ta pO3TallyBaTH 3pa30oK MUY Y €MHOCTI
JIOCITITHOT KaMEepH.

6. IlpoBectn po3paxyHOK MOMKIIMBOI MaKCHMAaJbHOI KOHIIEHTpAIlli MWIy B
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IUJIOBIH KaMepi 3a ¢popmyitoro (1.1).

7. BcTaHOBUTHM MOXIIMBY pO3PaxyHKOBY BHOYXOHEOE3MEeuHy KOHIIEHTPAIIilo
CepeZIoBUIIA Y MUIJIOBIM KaMepi.

8. [IpoBecTH miAroTOBKY JIaOOPATOPHOI YCTAHOBKH JI0 MPOBEJCHHS JOCTIY.

9. IlepeBipuTH MPaBUIBHICTh HACTPOUKH (hOTOMMIIOMIpA.

10.BBIMKHYTH BEHTHJIATOP JOCHIAHOI KamMepu 1 TMICIs  BCTaHOBJICHHS
CTAILllOHAPHOTO PEKUMY MPOBECTH BUMIpW (HaKTUYHOI KOHIEHTpALii MUy HE MEHIEe
TPHOX pasiB.

11. 3anecTu pe3ynbTaTy BUMIPIB A0 1a00paTOPHOTO KypHATY.

12. BusHauutu (pakTHUHy KOHIICHTPAIIO TOPIOYOTo MUY Y JOCTiAHIN KaMepi 3a
pe3yapTaTaMH BUMIPIB, IK MAaTEMAaTUYHE OUIKyBaHHS TPHOX PE3yJIbTaTiB BUMIPIOBAHb:

, /M’ (1.1)

13 Buzsauutu MacCy IIully, sKa q)aKTI/ILIHO 3HaXO0IWJIaChb Y 3aBUCIIOMY CTaHiI
m3aB = VB : (P’p (12)

14. Po3paxyBatu ()akTHUHY YaCTKY BIAKJIAJEHb MUY Y KaMepl, sika nepeuia y
3aBUCJIMI CTaH MPU NPOBEIEHHS JOCIITY:

m
K3 — 3aB (13)
m

3ar

15. Pe3ynbpTaTu BUMIPIB 3aHECTH JI0 JIAOOPATOPHOTO KypHAITY.

16. OuiHUTH piBEHb MOXKEKOBHUOYXOHEOE3NMEKH EKCIUTyaTallii TEeXHOJIOTIYHOIO
arlapaTta 3 HasBHICTIO TOPIOYOTo NWIy (3a 3aBJaHHSIM BHKJIajgada). 3a pe3ysbTaTaMu
PO3B’sI3aHHS 3a/a4l PO3POOUTH MOKEKHO-MPODUIAKTUYHI 3aX0/IU MO0 3a0€3MEeUeHHS
MOXKEeKOBUOYX00E3MEeKN CepeIoBUIIa I Yac eKCIUTyarTaiii amapariB 3 TOpIOYUM
nujIoM. 3a pe3yiabTaTaMu JabopaTopHOi poOOTH 3pOOUTH BUCHOBOK.

17. Pe3ynbTaTu 1abopatopHoi poOOTH 3amucaTu 10 1abOpaTOPHOTO KypHAIY.

EKCIIEPUMEHTAJIBHA YACTUHA

Onuc nabopaTopHOi yCTaHOBKH
JlaGopaTopHa ycTaHOBKa BKJIFOYA€E B cede:
1) nocnigny kamepy (IUJIOBY KaMepy);
2) poronunomip;
3) Baru 1a00paToOpHI.

llunosa xamepa
[Ipyu3Hauena 1 MPOBEICHHS Ja0OpAaTOPHUX JOCHIIIB 3 MOJICITIOBAHHS
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MOKEKOBUOYXOHEOE3MEYHOTO  cepe/ioBUIla (BUOYyXOHEOE3NMeyHOT MUIIOMOBITPSIHOT
CyMiII) y 3aMKHEHOMY 00" €Mi Ta OLIIHKUA HOT0 HEOE3IMeKH.

OcHoBHi eneMeHTH Kamepu (puc.l.1): kopmyc, BEeHTHISTOP, OTBIP JIJIsi YCTAHOBKHU
nujaomipa.

Posmipu kamepr 200 x 300 x 165 mwm, 3aransauii 06 em V ~ 600 cm’. Marepian
KOpIycy Kamepu — IUieKcurias. JKWBJICHHS €IEeKTPOJABUTYHA BEHTHIISATOpA
3MIUCHIOETRCS BiJl JpKepena nepeMmiaHoro crpymy (220 B, 50 I'm).

3
|

| i

Pucynok 1.1- Cxema nocmignoi kamepu: 1 — xopmyc; 2- BEHTWISATOP; 3 - OTBIp
JJIsl yCTAaHOBKH MUJIOMIipa.

Domonunomip © —1
[Ipencrapisie  co0oOr0 TNEPEHOCHUM  Tpwiaa, Mo MPU3HAYCHUN  JJIS
CUCTEMATUYHOTO KOHTPOJIIO 3alUIJICHHS 3aKpUTHUX 00 €MiB 00JIalHAHHS Ta BUPOOHUUUX
OPUMIIICHb 3 METOI0 3armo0iraHHs YTBOPEHHS BHOYXOHEOE3MEYHHX MHIIOMOBITPSHUX
CYMIIIIEH.

TexHiuHa XapaKTEPUCTUKA

Mex1 BUMIpIOBaHb:
—B1g 0 1o 15 /M 3 ToumicTrO + 0,5 /M’
—Big 0 o 1,5 /M 3 TounicTro + 0,05 /M’

Ywucno pucoK mKaimu 30
TpuBanicTb 0OJHOrO BUMIPIOBAHHS, XB 1
UYuciio 3aMipiB 0€3 3aMiHU JHKepesia )KUBICHHS 600
I"aGaputn npritamy, MM 195 x 140 x 75
Bara npunany, kr 2

doTonuIoMip TMpaIioe 3a MPUHIIUIIOM BUMIPIOBAHHS BEJMYMHU OCHAOJEHHS
CBITJIOBOTO MOTOKY, 1110 IPOXOIUTH KPi3b MIAp 3alUJICHOTO MOBITPS (CEPEIOBHUIIA).

[Ipuian cknagaerses 3:

— BEPXHbOI YacCTHHU (KOPIYCy) 3 BMOHTOBAaHHMH B HEi MIKPOAMIIEPMETPOM,
JHKEPEJIOM JKMBIICHHS, KOMYTAlllHHUMU BY3JIaMU 1 By3J1aMH, 10 PETYJIIOIOTh;

— Kamepu (OTOJIATUNKA;

— MIWJIOBOI KAMEpH 13 I3€PKaIOM BiIOUTTS.

JxepenoMm OCBITJIEHHS € MiHiaTiopHa Jamna MH-1; npuiimauem —
HaniBnpoBigHUKOBHUI (oToomnip ®C—KI1, 1m0 BBIMKHEHMI B OJHE 3 IJIeY OJMHAPHOTO
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MOCTa TIOCTIHHOrO CTpyMy. B niaroHanp MocTa BBIMKHEHHH MIKpOaMIEpMETp THUITY
M592 na 50 mka 31 1Ikasioro, BiArpayioBaHo0 B IpaMax Ha 1 M MOBITPAL.

Ha npunani nepenbaueHo mepeMukad sl BBIMKHEHHS Npuiaay Ha OJHY 3
BimmoBinHIx Mesx BumiproBarns (1,5 r/m® i 15 r/vd).

Ipy BMuKaHHI npumagy Ha Mexy 0 — 15 r/M° mapamenbHO MiKpoaMmIepMerpy
BMUKA€ETHCA OMIp, 1110 IIYHTYE.

3 METOI0 MIJABUIIECHHS YyTJIMBOCTI MPUIaLy Y HHOMY 3aCTOCOBYETHCS MOJBIMHUMN
X1/1 CBITJIOBOT'O MTPOMEHIO, AJIs YOO y MUJIOBIHM KaMepi BCTAHOBIICHO J13€PKaJio BiIOUTTS.

Jl>xepena >KUBJICHHS! PO3TAIllOBaH1 y BEpXHiM yacTuHi npunamy. s KUBIeHHA
JAHIIOTY MOCTa BUKOPHUCTOBYIOTH HAIliBIPOBIAHUKOBHI meperBopioBad (60 B), mms
JKUBJICHHS Hakajdy BUKOPUCTOBYIOTh JBa cyxux enemeHTd tumy 1KC-Y-3, mo
BBIMKHEH1 TOCJ1I0BHO.

Kontpons Hampyru Oatapei, [0 >KMBUTH JIAHIIOT MOCTa, 3A1HMCHIOETHCA
MIKpOaMIIEPMETPOM, KU 3a JOIOMOIOK KHONKH BMHKAETHCS IMapaJIeIbHO MOCTY
gyepes3 J0TaTKOBUM OITIp.

3anuiaeHHsT 3aXUCHOrO 1 MaToBOrO CKJa Npuiaay y Impoueci Horo pobotu
KOMIICHCYEThCSI 30UIBILIEHHSM CBITJIOBOIO INOTOKY, IO BUKOHYETHCS 3a JIOINOMOIOIO
BBEJICHHS OIIOPY PEryJysaTOpa HAXWITY Y JAHLIOT JaMIIM OCBITJIIOBaYa.

[lepen mpoBeeHHSM BUMIPIOBaHb MpUJIaJ] MOBUHEH OyTH BiIKaIiOpOBaHUM IO
€TAJIOHY 3alWJICHHS TAaKUM YWMHOM, 1100 MOKa3aHHS MIKpOaMIepMeTpa BiJANOBIIAIN
€TaJIOHY.

[Ipunan mae BuOyxoickpoOe3neune BukoHaHHs PBI-1,1, Moxe 3acTOCOBYBAaTHCH
TpU TeMIepaTypi HABKOIMIIHBOTO cepenosuiia Bix 0 g0 40 °C i BimmocHiit Bomorocti
noBiTps 110 90 %.

PO3PAXYHKOBA YACTHUHA

VY mporieci moApiOHEHHS TOPIOYOro KYCKOBOTO MaTepiany BUIUISETHCS MU, IO
BUJIAJISIETHCS 3 BHYTPIIIHHOTO MPOCTOPY APO0OAPOK MICIIEBUMH BIJICMOKTYBadaMHu.

1. 3poOuTH BHUCHOBOK TPO MOXKIHUBICTH YTBOPEHHS BHOYXOHEOE3MEUHOI
MUJIOTIOBITPSIHOT CyMiIIIi B 00" €M1 KOJIEKTOpa MaricTpajibHOTO MOBITPOIIPOBOLY CHCTEMHU
acmiparlii 32 yMOB aBapiiiHOT0 peXuMy poOOTH (3 ypaxyBaHHSM HAsBHOCTI 3aBHCJIOTO
nuiay). 3a aBapiiiHUil pexuM poOOTH NMPUMHATH 3aBUXPEHHS FOPIOYOTo MUITY, 10 OCIB
Ha BHYTPIIIHIX TOBEPXHAX KOJEKTOPA, 1 IEPEXIJ HOro 3 OCIOro 0 3aBUCIIOrO CTaHY.

2. Bu3HaumTtH TpuBajicTh O€3medyHOi eKCIuTyaTallii CHUCTEeMH acmipamii 3
ypaxyBaHHSM HassBHOCTI 3aBHUCJIOTO MHUITY.

BuxijaHi 1aHi 1151 pO3PAXYHKY:

1. ToBmMHA mapy MUy Ha BHYTPILIHIX MOBEPXHIX KojiekTopa & = 0,5 MM,
JI0IAa BHYTPINTHBOT MOBEpXHi KoyiekTopa F = V x 2, HacunHa ryctuHa muty p = 350
Kr/M°, @y TPHAHATH 33 TaOI. 1.6 [3], Qs = 10 % X @, , YacTKa TOPIOYOro MY B
3arajpHIN Maci muioBinkianeHs K. = 0,9, koedimieHT edheKTUBHOCTI MIOTPUOUpPAHHS
obnagnanns Ky = 0,6, yacTka ropro4oro nuiy, 34aTHOTO IepeiTn y 3aBucnui cran K, =
0,9, xoedimient 6e3nexu Kg,, = 2.




2. Q3= 10 % x @, , koediuieHT 6e3neku Kg, = 2, 00'em kojekTopa Vi,
IHTEHCUBHICTh YTBOPEHHS BIAKIaA€Hb NHIY I, Ta @, NPUHAHATH 32 BaplaHTOM IIO
tabmuii 1.6 [4].

Memoouxa po36’s3ants 3a0aui

| yacTuHa

1. Bu3HauuTH Macy roproyoro muiy, IO 3HAXOIUTHCS B OCLIOMY CTaHi B 00 eMi
KOJICKTOpA.

2. Bu3HAUUTH Macy OcCiJioro B 00 €Mi KOJIEKTOpa TOPIOYOTO MUY, IO 3JaTHHMA
NeperTy y 3aBUCIIMI CTaH MPHU aBapiHIN cuUTyaIlii.

3. BU3HAYMTH KOHLIEHTpALI0 MWy YCEPEAMHI KOJEKTOopa MpH aBapiiHIN
CUTYyaIIii:

4.IlepeBipUTH MOKJIMBICT YTBOPEHHS BHOYXOHEOE3MEUHOI KOHIIEHTpalii B
00" emi amapara 3a yMOB BHOYXOOE3EeKH.

2 yacTthHa

I. BuszHauuTH KOHIIEHTpAIII0 3aBHUCJIOIO0 B 00 €Ml KOJeKTopa nuwiy (3a
BapiaHTOM).

2. Buznauutu Oe3neyHy poOOYy KOHIIEHTpALII0 TOPIOYOT0 MWLy YCEpeauHi
KOJIEKTOpA 32 YMOB BUOYX00€3IEKH.

3. BusHauutu TpuBamicTh Oe3medyHoi pPoOOTH CHUCTEMHU acmipaiii 3a yMOB
BHOYX00€3MEeKH MUITXOM OJJHOYaCHOTO PO3B’si3aHHs piBHsHb (1.26, 1.27) [3].

Jlireparypa

1 Muxaiimok O.I1., Omitnuk B.B., Mosrosuii ['.O. TeopeTuuyHi OCHOBHU
MOKEKHO1 MPOQITIAKTUKN TEXHOJIOTTYHHUX MpoueciB Ta anapartis: [ligpyunuk. - Xapkis:
XHAZY. 2014.- 380 c.

2. Muxaimok O.I1., Oniiinuk B.B., Cupux B.M. TeopeTndHi OCHOBH MOXKEXKHOT
NpOo(UIAKTUKHA TEXHOJOTTYHUX MpolieciB Ta anapartis: [Ipaktukym. - X.: HYL3Y, ®OII
[TanoB A.M.., 2016.-198 c.

3. I1oxkapoB3pbIBOONACHOCTh BEIIECTB U MAaTEPUAIIOB U CPEICTBA UX TYLICHUS.
CnpaBounuk B 2-X Tomax /A.H. baparos u np.

4. JICTY b.B.1.1-36:2016. BusnaueHHs kaTeropiii mpumiiieHb, OyJIWHKIB Ta
30BHIINIHIX YCTAaHOBOK 3a BHOYXOMOXKEXKHOI Ta TMOXKEKHOI Hebesnekow. Hakas
Minperiony Ykpainu Bix 15. 06. 2016 Nel58.

O®OPMJIEHHS TA 3AXUCT JJABOPATOPHOI POBOTHU

3BIT 3 1a00paTOpPHOI pOOOTH MICTUTH B COO1:

1. OdopmiileHHST  3rAHO YMOB  OTPUMAHHS  pPE3yJbTaTIB  BUKOHAHUX
J1a00paTOPHUX JOCII/IIB 3 BUCHOBKAMH.
2. Po3B ' s13aHHA MPaKTUYHOTO 3aBJaHHA (PO3B sI3aHHA 3ajadi) 3 HACTYIHOIO

PO3pPOOKOI0 MOKEKHO-TTPOPITAKTUIHUX 3aX0/11B (BapiaHT 3aBJaHHS BUA€ BUKIIaaa4).
3axuct nabopaTopHOi poOOTH BiAOYBAETHCA NMIJISTXOM 1HAMBITYabHOI CIiBOECiin

CTYJIEHTIB Ta KypCaHTIB 3 BUKJaJadyeM 3a pe3yJibTaTaMH BHKOHAHUX JaOOpaTOPHUX

JIOCITI/TIB Ta MMPAKTUYHUX PO3PaXyHKIB, a TAKOXK 32 MaTepiaJioM BUBUYAEMOT TEMHU.
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[TincymkoBa oI11HKa 32 Ta00paTOpPHY pOOOTY BUCTABIISETHCS Y pasi:

1.Cxmamanss 1 3axucty oGOpPMIIEHOTO Yy BIAMOBIIHOCTI 13 3aBJaHHSM 3BITY 3
1a60paTopHOi pOOOTH.

2. Hapanua ycHoi abo0 NHCHhMOBOI BIAMOBIAI Ha 3alWTaHHS BHKJIajada 3a
BUKOHAHUM 3aBJIaHHSAM, a TAKOX 32 MaTepiajioM TEMHU.

VY Bunmaaky HEBUKOHaHHs JabopartopHoi pobotu abo okpemoro ii eramy Yy
BCTAHOBJICHMH dYac, a TaKOX Yy pa3l HEMOXJIMBOCTI 3aXUCTy pOOOTH Ha 3aHSATTI,
BIJIIPALIIOBAaHHS 1 3aXHUCT JAOOPATOpPHOi POOOTH MPOBOAMUTHCS MiJl Yac KOHCYJbTALIN
a0o0 B 1HIINN Yac, BCTAHOBJICHUH BUKJIAJaueM, 3aKPIIUICHUM 332 HAaBYAJIBHOIO TPYTIOKO.

[Ipu ormiHIl 3HaHH KYpPCAHTIB Ta CTYIEHTIB BPAaxOBYBaTH BMIHHS CaMOCTIHHO
IpanoBaTH 3 Ja00paTOpHUM OOJIATHAHHSM, SIKICTh MPOBEACHHS AOCHIAIB 1 00poOKU
pe3ynbTaTiB BUMIPIOBaHb, MOBHOTY 1 MpPaBWIbHICTh MPOBEACHUX PO3PAaXyHKIB 1
BINOBIIEH HA TEOPETHYHI 3alUTaHHS, OOIPYHTOBAHICTh 3pOOJIEHUX Y POOOTI
BUCHOBKIB, €(EKTHBHICTh PO3POOJEHUX IMOKEKHO-MPODUIAKTUIHUX 3aXO/1B, PIBEHb
CaMOCTIMHOCTI Ta TBOPYOrO MHUCJCHHS IIiJI 4Yac BUKOHAHHS pPOOOTH, BMIHHS
BUKOPUCTAHHS 3HaHb, OTPMMAHUX Ha IHIIMX JIUCHUIUIIHAX Ta TiJ Yac CaMOCTIAHO1
poooTH.

Bci ekcnepuMeHTalIbHI J1aHi Ta Pe3yJIbTaTH PO3pPaXyHKiB BHOCATHCS 10 TaOJIHII.

Homep Maca Maxkcumanvha Daxmuuna Maca Dakmuuna | HKMIIII | I'eomempuuni | Bucoma
docnidy | HaeaxycKku | KOHuenmpauis | KOHYeHmpauis nuny 6 yacmka , % po3mipu Kamepu,
nuny, 2 nuiuy 6 00’emi nuay, % 3aeucnomy nuiy, wo Kamepu, m M
kamepu, % cmani, 2 | nepexooums
y 3aeucnuii
cman, 00.4.
1.
2.
3.

Hampukinmi pobotu Tpeda 3pOOMTH BUCHOBKH,
€KCIIEPUMEHTAJIbHO BU3HAYEHUX BEJIMYNH.

B JdKHX BKa3aTH 3HAYCHHIA

Bucnoexu:

OcoOuctuii miamuc BigmiTka ITignuc BuKiIamaua



JIABOPATOPHA POBOTA Ne2

3AIHOBII'AHHSA YTBOPEHHIO I'OPIOUYOI'O CEPEJJOBHUIIIA B AITAPATAX
IPU IX MYCKY TA 3YIUHIII

META POBOTH

1. 3akpinUTH TEOPETUYHI 3HAHHS 3 OI[IHKU TOKEKOBUOYXOHEOE3MEKH anapariB 3
TOPIOYMMH Ta3aMU Ta PiAMHAMH.

2. BiampaioBaté METOIMKY pO3PaXyHKOBOTO BHU3HAUCHHS KOHIICHTpAIiHUX
MEX TOIMIMPEHHS MOJIYyM’sl JUIsi TOPIOYUX Ta3iB 1 piH, METOJIUKY PO3PAXyHKOBOTO
BU3HAaYCHHs ()aKTUYHOI KOHIICHTpAIlii ra3iB 1 piiuH B 00’€Mi arapara Ta HEOOX1THOTO
yacy BEHTUJIIOBAHHSI arlapaTiB MPH iX MIATOTOBIN 0 PEMOHTHUX POOIT.

3. 3acBOiTH Ta BIANPALOBATH METOJIMKY MPAKTUYHOTO BHU3HAYEHHS (PAKTHUHOI
KOHLIEHTpalii mapud TOpHYoi  PIAMHM 3  BUKOPUCTaHHSAM  TEPMOXIMIYHUX
ra3oaHani3aTopiB-eKCIIO3UMETPIB 1 HEOOXIAHOTO 4Yacy BEHTWIIOBAHHS MIPOCTOPY
TEXHOJIOTIYHHUX arnapariB MiJ yac MiATOTOBLI 1X 10 PEMOHTY.

4. 3acBoiTM BHMOTM 110 pO3pPOOKH MOXKEKHO-MPOPIIAKTUYHUX 3aXOAIB Ha
BUPOOHMIITBAX 3 HASIBHICTIO TOPIOYMX Ta3iB 1 PIUH.

TEXHIKA BE3IIEKMU ITPU POBOTI 3 IABOPATOPHUM
OBJIATHAHHAM

1. Bci poGoTu 3 mpunagamMu MPOBOJIUTH JIUIIIE MiJ KEPIBHUIITBOM BHUKJIajada 3a
HOTO PUCYTHOCTI.

2. 3a00pOHSETHCS JOTOPKATUCH 0 CTPYMOBEIYUYUX YaCTHH OOJIaIHAHHS.

3.3a00pOHSETHCS  KOPUCTYBATHCh  BIIKPUTUM  BOTHEM  MOOJIM3Y  MOJENi
TEXHOJIOTIYHOTO OOJIaJJHAHHS, K IiJ Yac MPOBEACHHS IOCTIAIB, Tak 1 MiJ Yac iX
3aKIHUCHHS.

4. Ilicnga mnpoBeAeHHS JAOCHIAIB BHUIAIUTH TOPIOYY PEYOBUHY 3 MOJAEII
TEXHOJIOTIYHOTO arapara.

MOPAJIOK BUKOHAHHSA JIABOPATOPHOI POBOTH

1. BuBunTH METOIM OILIHKY MOXKEKOBHOYXOHEOE3MEKN anapariB 3 TOPIOYUMHU
plIMHAMM.

2. O3HaOMUTHUCH 3 TA0OPATOPHOIO YCTAHOBKOIO.

3. [TpoBecT BUMIpH F€OMETPUYHHUX PO3MIpiB Mojei poboyoro amapara (H,
D) Ta BinpHOTO 00’eMy amapata (VB).

4, BusnaunTt 3a JOBIAHUKOM (Di3MKO-XIMIYHI Ta MOKEKOBUOYXOHEOE3MEUHI

BJIACTUBOCTI (MOJISIpHY Macy, TYCTHMHY, KOHLIEHTpallidHI Ta TEeMIEpaTypHi Mexi
NOIIUPEHHS MOJYM s, KOHCTAaHTH AHTyaHa) ropro4oi piIMHU (alUETOH, yaWT-CHIpiT,
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€TaHOM).

5. PospaxyBaTtu HWXKHIO JONYCTUMY KOHIEHTPAIIIIO TapiB TOPIOYOi piAnHY, 32
SIKOIO TIPOBE/IEHHS! PEMOHTHHUX BOTHEBHX POOIT € Oe3MeuHUM.

6.  PospaxyBatu TuCK HacuueHOi mapu Ta (aKTUUHY KOHIIEHTPAIIO MapH
piAMHY 32 TaHUX YMOB.

7.  BBIMKHYTHM yCTAaHOBKY i 32 POTaMETPOM BHU3HAYUTU BUTPATY MOBITPS IS
IPOAYBKH BHYTPIIIHBOTO IPOCTOPY MOJIEII1 anapara.

8. Po3paxyBaTu MIBUIKICTH BUTIAPOBYBAHHS PiIUHHU.

9. BuszHaunuTu mMacy roprouoi piHH, 3a KO KOHIICHTpAIlisl Mapu B amapari

JOCATHE 3HAYEHDb Qy, Pp, Ps.

10. 3pobuTH  BUCHOBOK TMpPO  MOXJIMBICTh YTBOPEHHS B  amapari
BUOYXOHEOE3MEeUHOI KOHIIEHTpAIIli IMapiB piANHH.

11. Po3spaxyBaTu TpUBAJIICTh YTBOPECHHS B arapati KOHIEHTpallii mapiB piauHU,
110 JIOPIBHIOE @y, Py, Ps.

12. Bu3Ha4uTH TPUBATICTb KOXHOTO 3 €TaIliB BEHTUJIIOBAHHS Ta 3arajJbHUMN Yac
BEHTWJIIOBAHHS amapaTa, a TaKOX 3arajbHy TPHUBANICTh BHUIIAPOBYBAHHA, 5K CyMy
TPUBAJIOCTI KOKHOTO 3 €TaIliB BUMIAPOBYBAHHSI.

13. BwuzHauuTu 3Ha4YeHHS KoedilieHTa n.

14. 3amuTy B MOJIEIb amapara BiANOBIIHY KUIbKICTh PITUHH.

15. BBIMKHYTH OJJHOYACHO 3 CEKYHJAOMIPOM BEHTUJISITOP MOBITPOTYBKH.

16. IlpoBecTH BEHTWIIOBAHHS BHYTPIIIHHOTO TMPOCTOPY MOJENI armapara
HOPOTATOM PO3PaXyHKOBOT'O TEPMIHY BEHTUIIIOBAHHS.

17. Ilicns 3aBeplIEHHS BEHTHJIIOBAaHHS BUMKHYTH BEHTHJISITOP OBITPOYBKH.

18. 3pobutH mocniAOBHO TpH 3aMipu (HaKTHYHOI KOHIICHTpAIlil MapiB piIuHU B
amapari, JJs 4YOro NPOBECTH HACTYIIHI OIepalii: BCTAaHOBUTH 3a0ipHY TpyOKy
razoanamizaropa ETX-1 B orBip Mozeni amapara (mepuiuid pa3 y BEpPXHIO YacTHHY,
NPYTUi — y CEpEHIO, TPETil — y HIKHIO YaCTUHY MOJICIIi arapara).

19. 3pobutH 4-6 HATHCHEHh HA BCMOKTYBAJIbHY TPYIITy Ta30aHaIi3aTopa.

20. HartucHyTM Ha KJaBilly TraszoaHami3aTopa, BiIMITUTH MaKCHMallbHE
BIJIXWJICHHS CTPLIIKU MPUIIAIY Ta 3aMMCaTH PE3yJIbTAT J0 JJAOOPaTOPHOTO KypHAIYy.

21. PospaxyBaTu (hakTHUHY KOHIIEHTpAIli}O MApOMOBITPSIHOI CyMIIlll B amapari
3a (OpMYJIOIO:

¢p = NM, % HKMIIIT (2.1)
Pucn,.

22. TlpoBectn MOpiBHSAHHS (PAKTUYHOI KOHIIHTpAIll MapiB TOpOYoi piauHU
MICTIsl BEHTUJIIOBAHHS 3 PO3PAXYHKOBOIO O€3MEYHOI0 KOHLIEHTPALIETO.

23. 3pobutu BHCHOBKH 1010 piBHS BUOYXOMOXKEKOHEOE3MEKH
MapOIOBITPSHOT CyMillll Ta JOCTATHOCTI Yacy MPOAYyBKH (BEHTHJIIOBAHHS) anapara.

EKCIIEPUMEHTAJIBHA YACTUHA

Onuc 1a00paTOPHOI YCTAHOBKH TA 00JI1aTHAHHS
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JlaGopatopHa yCcTaHOBKa MICTUTh B COO1:

1- [ToBiTpoayBKY 115 TTOAQY1 OBITPSI;

2- PotaMeTp [l peryIroBaHHS! KOHTPOIIIO BUTPATH MOBITPS;
3- Mogeni pobouyux amapatTiB 3 OTBOPAMH JIJII BEHTHUIIOBAHHS,
4- TlopraTuBHUN TepMOXiMiuHMM razoanamizarop ETX-1,

5- lllnanru nsis 3’€1HaHHS TPUIAIIB;

6- MipHy MEH3YpKY.

Jlirepatypa

1. TIokapoB3pBIBOOIIACHOCTh BELIECTB U MATEPHAJIOB U CPEACTBA UX TYLICHUS.
CnpaBounuk B 2-x Tomax /A.H. baparos u ap.

2. TOCT 12.1.044 — 89. IloxxapoB3pbIBOONACHOCTh BEIIECTB M MATEPHUAIIOB.
HomenknaTypa rnokasaresen 1 METOIbI UX ONPEIEIICHHUS.

3. Muxaimok O.I1., Omifinuk B.B., Mosrosuii I'.O. Teopernuni OCHOBHU
MOXKEKHOT MPOPITIAKTUKN TEXHOJIOTTYHHUX MPOIeciB Ta anapaTiB: [ligpyunuk. - Xapkis:
XHAJLY. 2014.- 380 c.

4 Muxaiimok O.I1., Omitauk B.B., Cupux B.M. TeopeTuyHi OCHOBH MOKEKHOT
npo(TAKTUKY TEXHOJIOTTYHUX MpoIieciB Ta anapartis: [Ipaktuxym. - X.: HYL3Y, ®OII
ITanoB A.M.., 2016.-198 c.

OD®OPMJIEHHS TA 3AXUCT JJABOPATOPHOI POBOTHU

3BIT 3 J1a0OpaTOPHOi pOOOTU MICTUTH Y COOI:

1. OdopmiieHHsT poOOTHM 3a OTPUMAHUMHU  pe3yjbTaTaMU BUKOHAHUX
7a00paTOPHUX JOCII/IIB 3 BACHOBKAMHU.
2. 3axuct mabopatopHoi POOOTH BiNOYBAETHCSA IUISXOM 1HIWBIAYyaTbHOL

criBOeCiI KypCaHTIB 1 CTYJEHTIB 3 BHKJIAJadyaMU 3a pe3yJbTaTaMH BUKOHAHUX
7a00paTOpHUX JIOCHIMIB Ta TMPAKTUYHUX PO3PaXyHKIB, a TaKOXK 3a MaTepiaioMm
BUBYAEMOI TEMU.

[TimcymKkoBa oIliHKa 3a 1a00paTOpHY POOOTY BUCTABIISIETHCS Y Pasi:

1. Cxutaianss 1 3aXucty 0o(OpMIICHOTO 3T1THO 3aBJaHHS 3BITY 3 JJa0OpaTOpHOL
po0oTH.
2. Hananus ycHoi a00 mHMChbMOBOi BIANOBIAl HA 3alUTaHHS BHKJIajada 3a

BUKOHAHHUM 3aBJaHHsIM, a4 TAKOXK 3a MaTCpiaJ'IOM BHBYAEMOI TEMH.

VY BunNaaky HEBUKOHAaHHS JabopaTopHOi poOOoTH abo okpeMoro ii eramy y
BCTAHOBJICHUW TEPMiH, a TaKOX Yy pa3l HEMOXXJIMBOCTI 3aXUCTy pOOOTH Ha 3aHATTI,
BIJIMIPAIIOBAHHS 1 3aXMUCT JIAOOPAaTOPHOi POOOTH MPOBOAUTHCA MiJl YaC KOHCYJIbTAIll
a00 B IHIIIMH Yac, BCTAHOBJICHUN BHUKJIaIaueM, 3aKPITUICHUM 32 HAaBYAIHHOIO TPYIIOH0.

[Tim yac OLIHKK 3HAHB BPaXOBYIOTHCSI BMIHHSI KypCaHTIB 1 CTY/ICHTIB CAMOCTIHHO
MpaIoBaTi 3 Ja0OpaTOPHUM OOJAJHAHHIM, SKICTh MPOBEACHHS JOCIIIIB 1 00pOoOKH
pe3yNbTaTiB BHUMIPIOBAHb, IOBHOTA 1 TMPaBUJIBHICTh MPOBEACHUX PO3PaXyHKIB 1
BIJINOBIJIEH HA TEOPETUYHI MUTAHHS, OOTPYHTOBAHICTH 3POOJICHNX y POOOTI BUCHOBKIB,
e(eKTUBHICTh PO3POOICHUX MOKEKHO-TTPOPITAKTUIHUX 3aXO0/iB, PIBEHb CAMOCTIHHOCTI
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1 TBOPYOrO MHCIICHHS ITiJT YaC BUKOHAHHS POOOTH, YMIHHS BUKOPHCTOBYBAaTH 3HAHHS 3
1HIINX TACHUAILTIH.

PCBYJILTaTI/I CIIOCTCPCIKCHDb 3aIlluCaTu 00 Ta6HI/IHi:

I euoxicmo Maca Maca Maca )
Howmep Tucx Daxkmuuna Bur'npama sunaposysan pidunu Ona | piounu ons | piounu ona Tpusanicmo
focity HACUYEHUX | KOHYeHmpa- | nosimps no wa pidunu, |YMéopenia| ymeopenns. | ymeopenns npooysKu,
napis, Ila yis, % pomamempy y ' cex
e Pu, T P T Qs T
1
2
3
4
(P A
» T
Bucnosok:
OcoOuctuii miamuc BigmiTka [Tinnuc BuKIIamaya
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JIABOPATOPHA POBOTA Ne 3

IHHOXXEXXHA HEBE3IIEKA ABAPIVHOI'O PO3JIUBY
JIETKO3AUMUCTHUX I 'OPIOYHUX PIIVNH

META POBOTHU
1. 3aKkpinuTy OTpUMaH1 TEOPETUYHI 3HAHHS.
2.  3acBOiTH METOJUKY EKCIEPHMEHTAJIbHOIO BU3HAYCHHS MapaMeTpiB, IO
XapaKTepU3yIOTh PO3TIKAHHS TOPIOYUX PIAUH MO MOBEPXHI TBEPAUX TII.
3. Orpumatu HaBUYKH 3aCBOEHHS METOJIUKHA MPOBEICHHS J1aOOpaTOpPHHUX

JOCTIAIB 00 PO3TIKAHHS JIETKO3aMMHCTUX 1 TOPIOYUX PIAMH.

TEXHIKA BE3IIEKU TA ITOXE’KHA BE3IIEKA ITP1 BUKOHAHHI

JJABOPATOPHOI POBOTH
1. Kinbkicte JI3P 1 I'P mpuiitmaeThest B Mexax 30 mil.
2. Po6oTy mpoBOAsSTE 32 YMOB MPaIOI0Y01 BUTSKHOT BEHTHIISIIII.
3. Heo0xi1HO 1O0TpUMYBAaTHCh aKypaTHOCTI Ta 00EpPEKHOCTI MPHU 3aIl0BHEHHI
OIOpPETKH P1IMHOIO.
4, Ha Bunagok nomkoxeHHs Oropetkn Ta pos3nuBy JI3P 1 I'P 3acunatu

pIAMHY MICKOM, SIKMA TOTIM 310paTh B CHELialbHY €MHICTh JJIS BHUJAJEHHS 3
naboparopii.

MOPAJIOK BUKOHAHHS JIABOPATOPHOI POBOTH

1. BuBuMTH mapaMmeTpu, IO XapaKTePU3YIOTh PO3TIKAHHSA TOPIOYHMX PIIUH IO
TBEPJUM MTOBEPXHSIM: PO3TIKaHHS, MAKCUMaJIbHE PO3TIKAHHS, TOBIIMHA TITIBKH, JIIaMETP
€KBIBaJICHTHOTO KOJI1a, KOS(DIIIEHT BIUIUBY BIACTUBOCTEH TTOBEPXHI.

2. O3HallOMHUTHCH 3 BJIAIITYBAHHSM JIA0OPATOPHOI YCTAHOBKHU.

3. Orpumaru y BUKJIaga4a ado JTabopaHTa PiAMHY ISl TOCIIKEHHS Ta 3aJIUTH ii
B OIOpETKY.

4. TIiAroTOBUTH MOBEPXHIO CKJa 0 JOCTIAIB, JJISl YOr0 OUYUCTUTH ii CIeHiaIbHO
MiTOTOBJICHUM PO3UYNHOM, TIPOMUTH YHCTOO BOJIOIO T BUCYIITUTH IMTOBITPSIM.

5. Cromny nabopaTopHOi yCTAaHOBKHU HAJaTH TOPU3OHTAIHHE MTOJIOKEHHS.

6. PosrtamryBaTé CKJO MiJ OMOPETKOI, BUITYCTUTH 3 HEi Ha TMOBEPXHIO CKIa
nepimuii 00’eM piauHU (Hanpukian, | Mi1) Ta miokKAaTH A0 3aBEpUICHHS PO3TIKaHHS
(1xB.).

7. TlepenecTu OKpeCIICHHs KOHTYPY pIIMHUA Ha MUIIMETpOBHU mamip abo Ha
KaJIbKY (32 BKa31BKOIO BHKJIajada), /I 4OTO PO3TallyBaTH WOTO 3 1HIIOTO0 OOKY CTOJIY:
BBIMKHYTH JIaMITy 1, BUKOPHUCTOBYIOUM J3€pKajbHHUI edekT, oOBecTH oJiBLEeM abdo
PYUYKOIO 300paXeHHs PIAMHY HA Tarepi.

8. Busnauutu miomryy ycepeauHi KOHTYpy (10 MUIIMETpPOBOMY Tamepy),
3Ba)XYBAaHHSIM KaJIbKi a00 3 BUKOPUCTAHHSAM IUITAHUMETPA.
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9. OtpumaHi pe3yabTaTH 3alKcaTh 10 J1a00paTOPHOTO KypHATY.

10. B TakoMy  MOPSAIKY BUKOHATH HACTYITHI JTOCITIIH.

11. 3a excnepyuMeHTaIBHUMU TaHUMHU NTOOYTyBaTH JBa rpadika:
CDO = ‘P(V) - JIIs1 PO3JIMBY PIAMHMU 110 CKITY;

D = (p(V) - JUISL PO3JIUBY PiJIMHU TIO PeaibH1i MOBEPXHI.

EKCIIEPUMEHTAJIbBHA YACTHUHA
Omnuc 1a00paTOPHOI YCTAHOBKHU

JlabopaTopHa ycranoBka (puc.3.1) mae ctin 1 nans AOCHIIKEHb, SKUN
PO3JIICHU BEPTUKAJILHUM CKJIOM 5 Ha JIB1 MPUOJM3HO OJHAKOBI MOJIOBUHHU. Ha ojHii
MOJIOBHHI CTOJTY 3aKPITUTFOETHCS IITATUB 3 3 OIOPETKOI0 4, a TAKOXK JHKEPEIO OCBITICHHS
(mamma) 2. Ctil Mae peryiordl TBUHTUA &, JUIs HajaHHS WOMY TOPU30HTAIBHOTO
MOJIOKEHHSI.

Pucynoxk. 3.1 - JlaGoparopHa ycranoBka: 1 - cTinm, 2 - qKepeno OCBITIICHHS
(;mamma); 3 — mraTuB; 4 — OIOpPETKa; 5 - CKJIO; 8 — PEeTyJIIOI0YUN TBUHT

CyTHICTh €KCHEpPUMEHTY IMOJISITa€ B HACTYIIHOMY. 3 OIOPETKH BUITYCKAETHCS
3alaHiii 00’€M  PIAWHH, IO JOCTIKYETHCS, Ha MIATOTOBJIICHY MOBEPXHIO (CKIIO,
JHOJIEYM, IIEMEHT TOIII0) TBEPJIOTO Tija, O PO3MIIIAEThCS mia OropeTkoro. [licis Toro,
SIK piIMHA PO3JUBAETHCS MO MOBEPXHI, HEOOXITHO BH3HAYWUTU IUIONLY poO3nuBy. Jliis
[ILOTO Ha IHMOIY TIOJOBUHY CTONY KIAACThCS YUCTHHA apKyll Namepy, KalbKh ado
MUTIMETPOBOTO Tarepy 1 Ha HBOTO HAHOCUTHCS KOHTYpP PO3JIUTOI  PIAUHU
(BUKOpUCTOBYEThCSl  J3EpKAIbHUN  €(QeKT, SKUW OJIEPXKYEThCS 32  JIOMIOMOTOIO
BepTUKaJIBHOTO cKkJa). [lmoma ycepeanHi KOHTYpY BU3HAYA€ThCS a00 MO KJIITHUHKAM
MUTIMETpOBOrO mamepy, abo MeTOJOM 3BaXXyBaHHS Ha TOYHMX Barax, abo 3a
JIOTIOMOTO0 TUTAHUMETPY.

15



Jlitreparypa

I.Muxaitmrok  O.I1., Omiinuk B.B., MosroBuii ['.O. TeoperuuHi OCHOBHU
MOKEKHOT MPO(DUIAKTUKN TEXHOJOTIYHMX TpolieciB Ta anapatiB: [ligpyunuk. - Xapkis:
XHAJ1Y. 2014.- 380 c.

2.Muxaimok O.I1., Omitauk B.B., Cupux B.M. TeopeTnyHi OCHOBH MOKEKHOT
npo(diTaKTUKKA TEXHOJOTIYHMX MpoleciB Ta amapatis: [Ipaktukywm. - X.: HYL3Y, ®OII
[Tanos A.M.., 2016.-198 c.

O®OPMJIEHHS TA 3AXUCT JJABOPATOPHOI POBOTHU

3BIT 3 1a00paTOpHOT pOOOTH MICTUTH Y COOI:

1. OdopmienHss poOOTH 3TiTHO YMOB IMPOBENCHHS PE3yNbTaTiB BUKOHAHHUX
J1a00paTOPHUX JOCII/IIB 3 BACHOBKAMH.
2. 3axuct nabopaToOpHOi POOOTH BIJIOYBAETHCS NUISIXOM  1HJMBIAYyalbHOI

criBOeCiId KypCaHTIB 1 CTYJIEHTIB 3 BHUKJIaJadyaMu 3a peE3yJbTaTaMH BUKOHAHUX
71a00paTOPHUX TOCTIAIB 1 IPAKTUYHUX PO3PAXYHKIB, a TAKOXK 32 MaTepiajoM TEMH.
[TincymKkoBa OIliHKA 3a 1a00paTOpHY POOOTY BUCTABIIAETHCS Y pasi:

1. Cxutaianss 1 3aXucTy 0(OPMIICHOTO 3T1THO 3aBJaHHS 3BITY 3 JIa0OPaTOPHOI
poOoTH.
2. Hananus ycHoi a00 mMMChbMOBOi BIANOBIAl Ha 3alUTaHHS BHKJIajada 3a

BUKOHAHHUM 3aBJaHHs’IM, a4 TAKOXK 34 MaTCpiaJ'IOM TCMHU.

VY Bunmaaky HEBUKOHAaHHs JabopatopHoi pobotn abo okpeMoro ii eramy Yy
BCTAHOBJIEHUM 4Yac, a TaKOX y pa3l HEMOMKIMBOCTI 3aXHCTy pOOOTH Ha 3aHATTI,
BIIMPAIIOBaHHS 1 3aXUCT JIaOOpaTOPHOi POOOTH MPOBOJIUTHCS IMiJl YaC KOHCYJbTAIlN
a00 B 1HIIIMI Yac, BCTAHOBJICHUM BUKJIaIaueM, 3aKPIMVICHUM 32 HaBYAIHHOIO TPYIIOHO.

[Ipu BuUCTaBIEHHI OIIHOK BpPaxOBYBaTH BMIHHSA CTYACHTIB 1 KYypCaHTIB
CaMOCTIMHO TIpaIffoBaTH 3 JabopaTopHUM 00JIaJHAHHAM, SKICTh MPOBEJACHHS JOCIIIIB 1
00OpOOKH pe3yibTaTiB BUMIPIOBAHb, TOBHOTY 1 MPABWIBHICTh MTPOBEICHUX PO3PAXYHKIB
1 BIAMNOBIEH HaA TEOPETHYHI 3alWTaHHA, OOIPYHTOBAHICTH 3pOOJEHUX Yy POOOTI
BHUCHOBKIB, €(EKTHUBHICTh PO3POOJICHUX MOKEKHO-MPOPITAKTUYHUX 3aXOJliB, PIBEHb
CaMOCTIMIHOCTI 1 TBOPYOrO MHCIEHHS TiJ] 4Yac BHUKOHAHHS pPOOOTH, BMIHHS
BUKOPUCTOBYBAaTH 3HAHHS, 10 OTPUMaHi Ha IHIIMX JUCHUINIIHAX Ta I Yac
CaMOCTIITHOT poOOTH.

Pe3ynbratu ciocTepexeHb 3anucaTy B TAOIHLIO:

Homep Ilnowa | Hdiamemp abo| Koeghiyienm | Koegiyienm | Toswuna wapy | O6’em Yac
Jociiny posnuey, M° | padiye xona, wacmku  |eracmusocme|  piounu, m | piounu, > | posmixanns,
M PpO3miKanus |t mamepiany cex
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JIABOPATOPHA POBOTA Ne4

BU3HAYEHH PEXKUMY ABAPIMHOI'O 3JIUBY
JIE'KOSAUMUCTHUX TA I'OPIOYUX PIINH

META POBOTU:

1. OBonomiTé METOJaMU TEOPETHUYHUX PO3PaxXyHKIB 1 EKCIIepUMEHTAIbHUX
JOCTIPKeHb 3 BHU3HAUEHHS PEXUMY aBapiiHOTo 31uBY Jjerkosaiimuctux (JI3P) Ta
ropiounx (I'P) piaun;

2. HabyTn HaBUYOK aHaJIi3y, y3araJlbHEHHS 1 0OPOOKH OTpUMaHUX
PO3paxyHKOBHX JIaHUX, a TAKOK JOCB1Y pOOOTH 3 MPOEKTYBAHHS CUCTEM aBapiiHOTO
37IUBY JIETKO3aMHUCTUX Ta TOPIOYUX PiAMH HA BUPOOHMIITBAX;

3. 3acBoiTH Ta BIAMNPAIIOBATA METOJAUKY MPAKTUYHOT'O BU3HAYCHHS TapaMeTpiB
CUCTEM aBapiHOTO 37IUBY JIJIsi KOHKPETHUX YMOB BUPOOHUIITBA.

TEXHIKA BE3IIEKU TA NOKE’KHA BE3IIEKA ITPU BUKOHAHHI
JABOPATOPHOI POBOTHU
1.KinbKicTh piAMHYA NpUKRMA€EThCs B Mexax 30 Mil.
2.Po60Ty mpOBOAATH 32 YMOB MPAITIOI0U0] BUTSDKHOT BEHTHIIALIT Ta KaHami3allli.
3.HeoOxigHO MOTpUMYBAaTHCh aKypaTHOCTI Ta OOEpPEeXHOCTI TpHU 3arlOBHEHHI
€MHOCTEHN P1JUHOIO.
4. CnigKyBaTH 3a TEPMETUYHICTIO 3’ €IHYBAJIbHUX IIJIAHTIB.

MOPAJIOK BUKOHAHHSA JIABOPATOPHOI POBOTH

JlabopaTopHa poOoTa MPOBOAUTHCS Y 2 €TaIH:

Ilepwuy eman - po3paxynkosa uacmuna. IIpoBoAUTBCA B ayauTOpii NIISTXOM
BUKOHAHHS CTYJIEHTAMH 1 KypcaHTaMHu MPaKTUYHUX PO3PAXyHKIB CUCTEMH aBapliHOTO
3JIMBY 3@ Bap1aHTOM, 1110 BUJAETHCS BUKIIAIauEM.

Jlpyeuui eman - excnepumenmanvia wacmuua. IIpoOBOAUTHCS MUISTXOM MEPEBIPKU
BIJIMOBIJTHOCTI PO3PAaxyHKOBOTO PEXKHUMY aBapiiiHOrO 3JIMBY pEaJbHUM YMOBaM, sKa
BUKOHYEThCS Ha €MHOCTI, [0 oOJlafHaHa CUCTEMOI0 aBapiiiHoro 3muBy JI3P
CaMOTIJIUBOM.

PO3PAXYHKOBA YACTHUHA
1. OTpumaTH y BUKIJIa/1aya BapiaHT JIabopaTopHOi poOOTH.
2. 3anucaTy 10 JTabOpaTOPHOTO KypHAITY BUX1/IHI JIaH1 JUTsl pO3PaxyHKY.
3. BukoHaTi po3paxyHOK cuCTeMH aBapiiHoro 3muBy JI3P 3a metonukoro [1].

[Tpuknan po3paxyHKy cuctemu aBapiitHoro 3nuBy JI3P HaBegeHo HUXKYE.
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BapianTu 11 npoBeeHHS PO3PAXVHKIB CHCTEMH ABAPIHHOIO 3JIMBY

1 BapiaHT
Bun piguHu - aneroH, podboda temmeparypa, t, = 20 9C, 06’eM pinuuu B anaparti
V = 6 M*; poGounii THCK - aTMoc(hepHHiT; [UIOMA MOIePeHOro mepepisy anapara F = 3
M%; miamerp aBapiiiHoro Tpy6ompoBomy Oy, = 100 MM; Marepian aBapiiiHOrO
TpyOOIIPOBOY - HOBI CTalieBl TpyOu; myck cucremu - pyunuit. H; = 5,5 M, H, = 3 m.
ABapiiiHa €eMHICTh pO3TallIoBaHa Oij1sl 30BHIMIHBOT CTIHU OY/iBJI1 HA BiIcTaHi 3 M.
2 BapiaHT
BI;II[ pinuHuU - 6eH301, poboua Temneparypa, t, = 25 9C, 06’eM piauHu B amapari
V2= 8 M pobounit THCK - aTMoc(hepHHIf; TIIOIIA MTONEPEYHOTO nepepizy anapaTguF =2
M°; mgiameTp aBapiiiHoro TpybompoBoay di; = 80 MM; wmartepian aBapiiiHOTO
TpyOOIIPOBOY - HOBI CTajeBl TpyOH; MycK cuctemu - apToMatuanuii (120 c¢). Hy =9 m,
H, = 5 M. ABapiiiHa eMHICTh po3TalioBaHa 0115 30BHIIIHBOI CTIHK OYy/iBJI1 Ha BiJCTaHI
Swm.
3 BapiaHT
BIéII[ plIuHM - TOIyol, poboua TeMuneparypa, t, = 18 °C, 06’em PiI[I/IHI/I B anapari
V2= 9 M pobounit THCK - aTMoc(epHHUI; TIIOIIA TONEPEYHOTO nepepisy anapara F=3
M°; giameTp aBapiiiHoro TpyoOompoBoay d,; = 95 MM; Marepian aBapiiiHOTO
TpyOONPOBOY - HOBI CTaneBl TpyOu; myck cucteMu - apTomarnunuid (10 c). Hy = 10 m,
H, = 7 M. ABapiiiHa eMHICTh pO3TalIoBaHa OUIA 30BHIIIHBOI CTIHK OYyJIBIII Ha BIACTaH1
6 M.
4 BapiaHT
Bun pigunu - etwnanerar, poboda Temmeparypa, t, = 22 °C, 06’eM pinuHu B
amapati V = 4 M°; poboumii THCK - aTMOCQEpHHIf; ILIOIIA MOMNEPEdHOr0 mepepisy
amapata F = 1 Mm% miamerp aBapiiinoro TpyGompoBoxy ds; = 60 MM; Marepian
aBapitHOTO TPyOOINpPOBOAY - HOBI CTajeBi TPyOu; MyCK CUCTeMHU - pydHuil. Hy = 12 M,
H, = 8 M. ABapiiiHa eMHICTb pO3TaIllOBaHa Iij1 3eMJICIO.
5 BapiaHT
Bun pinnan — qusensHe nanuBo, pododa TeMmeparypa, t, = 15 9C, 06’eM pinuHu
B amapari V = 10 Mm% poGounii THCK - aTMOCHEPHHIA; MIOMmA TOMEPEUHOr0 Mepepizy
amapata F = 2,5 m% niamerp apapiiinoro tpy6GompoBoxy dy, = 90 MM; Marepian
aBapiiiHOro TpyOOINpPOBOAY - HOBI CTajeBl TpyOuU; MycK cucteMu - pydHuil. Hy = 13 M,
H; = 9 M. ABapiiiHa eMHICTh po3TaloBaHa Ol 30BHINIHBOI CTIHM Oy1BJ1 Ha BIJACTaH1
4 m.
6 BapiaHT
Bun pinuHu - nUKIOrekcaH, poboda temueparypa, t, = 29 °C, 06’eM piguHH B amapari
V =5 M% po6ounii THCK - aTMOC(hepHHif; IIOIIA TOMEPEeIHOro mepepisy amapara F =
2,5 M% nmiamerp aBapiiiHoro TpyGompoBoay ds; = 70 MM; MaTepiax aBapiifHOro
TpyOOTIPOBOY - HOBI CTaneBl TpyOu; myck cucteMu - apTomarnunuii (100 ¢). H; = 8 m,
H, = 6 M. ABapiiiHa eMHICTh po3TalioBaHa Ha 1-My moBepci OymiBi.

IIpukJan po3paxyHKy CHCTEMH aBapiiiHOIO 3JIMBY JIErK03aiiMUCTHX PiAUH
3aBnanns. [IpoBecTy mepeBipOYHUN PO3PAXyHOK CUCTEMHU aBAPIAHOTO 3JIUBY
JI3P camomnmBOM 3 BEPTUKAJIBHOTO IMIIHIPUYHOTO pe3epByapa, IO HaBeJIeHa Ha
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pucyHky 4.1. 3a He0OX1HOCTI 3aMpOIIOHYBAaTH OOTPYHTOBaH1 PO3PAXyHKOM 3aXO/IH, 110
3a0e3MevYyl0Th YMOBU BHUKOHAHHSI aBapiiiHOro 3imBYy. Bun pigwHmM - aretoH, poboda
Temreparypa, t, = 20 OC, rycruna py = 790,5 kr/m°, 06’eM piguHH B pesepByapi V = 6
M>; poBoUHit THCK - aTMOCHEPHHIL; IITOIA OIEPEYHOr0 mepepisy pesepyapa F = 3 v’
niameTp aBapiiiHoro Tpyoomnposoay dg; = 100 Mmm; MaTepian aBapiiiHOro TpyOOmpoBOIY
- HOBI CTaJIeBl TPYOH; MyCK CUCTEMHU - PYUHHIA.

— — 1 — amapar, 10 CIIOPOYKHIOETHCS;
- 2 — IpuBiHA 3aCYBKa;
— — 3 — JIIOK;
7' 4 — aBapiiiHUN TPyOOIIPOBII;
S — I'1po3aTBop;
H 6 — aBapiiiHa €MKiCTh;
1 — nuxajnbHa JIiHiA.

Pucynox 4.1 - Cxema aBapiifHOro 371MBY PIIUHU CAaMOTUIMBOM 3 arapara 3 MOCTIHHUM 3a
BHCOTOIO TIEPEPIZOM.

Po3paxyHok:

1. TIpoBoaumo TpacyBaHHSI aBapiiiHOro TPyOONpPOBOIY BIJ pe3epByapa, SIKUN
CIIOPOKHIOETHCSA, J0 aBapiHOI €MKOCTI, BHU3HAYA€EMO KUIBKICTh Ta BHUAM MiCIIEBUX
OTOPIB:

a) BHU3HAYAeEMO KOE(DIIEHTH MICHEBUX ONOPIB s MEPIIOi  JUISHKH
TpyOonpoBoay A0BxkHHOK L = 5,5 M. (Tabm. 18 [2]):

— BX1J Y 3TUBHY TpYOy &y = 0,2

— MIOBHICTIO BiIKpuUTa 3acyBka &, = 0,5;

— koxiHo TpyGomposoy (mpu mpu o = 120°C) &, = 0,55;

— Tiapo3aTBop & = 3;

0) BU3HAYaeEMO KOE(]IIli€EHTH MICIIEBUX OIOPIB JJIsl APYTO1 AUISTHKUA TPYOOTPOBOLY
nosxuHoro L = 3 m. (tadu. 18 [2]):

— koxino Tpy6omposoy (mpu o = 120°C) &, = 0,55;

— BUXI1J 3 TpyOU B aBapiilHy €MKICTh gy = 1.

20



2. BuznauaeMo cymapHuit KoeilieHT MiCIIEBUX OMOPIB:
& =X Ni-&=102+105+2055+13+1.1=58(4.1)

ne Ni - KiTbKiCTh MiCIIEBUX OITOPIB OJTHOTO BUIY;
N - 9UCII0 BUJIIB MICIIEBHX OTIOPiB

3. Bu3HauaeMo MakCHUMaJbHO JOMYCTUMY TPHBAIICTh aBapiitHOTO CIOPOKHEHHS

pe3epByapa:
Teonm = [T)sn — Tonep = 900 — 300 = 600 ¢ (4.2)

ne [t]s; - AomycTUMa TPHUBAJICTh aBapilHOTO 3MHBY, C. JlOMycTHMa TpUBANICTh
aBapifiHOTO 3JIMBY OOTIPYHTOBYETHCS PO3PAXYHKOM, BHUXOJASYM 3 BOTHECTIMKOCTI
OyIIBeIbHUX KOHCTPYKILIM Ta oOJagHaHHSA, TPUBAJIOCTI BUTOPSHHS PIIWHU YU
CEpPEAHBOTO Yacy MPUOYTTS MOKESKHHUX MAPO3AUIIB. Y OUIBIIOCTI BUNIAIKIB IPUHMAIOTh
piBHOIO He OubIe 900 c;

Tonep - TPUBAJICTh ONEpalliil IO NPUBEACHHIO CHCTEMHU B Ait0, ¢. OCKUIbKH 3a
YMOBaMHU 3aBJIaHHS Mepe0aueHO PyYHUH IIyCK CUCTEMU, NpuiiMaemo pisHor0 300 c.

4. BuzHauaeMo K0ediIi€EHT BUTPATU CUCTEMU aBapiHOTO 3JTUBY:

Peuer = ! = ! =0,233 (43)
1+3¢, 1+3-5,8

5. Buznagaemo giameTp aBapiitHOro TpyoonpoBoIy:

6

v
: = 0,758 \/
T Pue -(VH, +VH,) 600-0,233-(y/5,5 ++/3)

ne Vp - poGounii 06’°eM pianHu B pesepByapi, M°,

H; - Bigcranp Bij piBHS PIAMHM B amapaTi Ha IMOYATKy 3JIMBY JIO BXIiJIHOTO
nepepizy aBapitHOro TpyOOIPOBOY B aBapiiiHiii EMHOCTI, M;

H; - BiacTanp BiJl BUITYCKHOTO OTBOPY amapara Jio BX1JHOTO TIepepi3y aBapiitHOTO
TpyOONPOBOY B aBapiiHiil EMKOCTI, M.

d,, = 0,758 -

~ 81 MM

6. BuzHauaemo mionry mpoxigHOro nepepizy TpyO CHCTeMH aBapiitHOro 3J1MBY 1
BUXIJTHOTO NaTpyOKa pe3epByapa:

fip = fun = 0,785d,,° = 0,785 - 0,1° = 0,00785 ™’ (4.4)

7. Bu3HauaeMo MIBUIKICTh PYXY PIAMHM IO aBapiitHOMY TpyOOmpoOBOAIY IiJ Yac
37IMBY:
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® =222 Qeper - (\[H, +4/H, ) =222-0,233 - ({/55+~/3)=2,11 m/c  (4.5)
8. BuzHauaemo 3HadueHHs kputepito PeitHombaca
Re=w- dy - p/ie = 2,11 - 0,1 - 790,5/0,34 = 490,575 (4.6)

1e | - JMHaMIYHUH KoedimieHT B’sa3kocTi piguay, Ila-c, w = 0,34. (tadn. 11 gox

b [2]).

9. Busznawaemo koedili€eHT OMOpYy TepTs JIHIMHUX IUISHOK TPYyOONpPOBOIY A.
Ockueku Re < 2300, To
A = 64/Re =64 /490,575 =0,13 4.7)

10. BusHauaemo Koe(dillEHT ONOPY CUCTEMU
aer=&+ (A dg)-ZLIi=58+(0,13/0,1) - (55 + 3)=16,85 (4.8)
ne L; - noBxxuHa 1-1 AUISTHKH TpyOOTIIPOBOTY, M.

11. BusHauaemMo yTOYHEHE 3Ha4Y€HHs Koe(]il[leHTa BUTPATH CUCTEMH:

Ooer= |— = |1 —0037 (4.9)
1+¢& 1+16,85

CUCT

12. BusHayaeMO MOMUJIKY MPHU OIIHII Koe(DiliEHTa BUTPATA CUCTEMHU:

= 0,237-0,233
eq) — (PCI/ICT (PCI/ICT‘ 100%: ‘

100% =1,7 %
@ cpier 0,233

/ [
BpaxoByroun Te, mo nomuika 0, < 5 %, BBa)Ka€MO 3HAYEHHS @ ¢yer JIHCHHUM.

13. Buznauaemo mpugaiicms CROPOICHEHHA anapama.

_0452-F-(JH, —\H,) _0452-3-(/55-/3)
P 0,233-0,00785
ne F - mioria monepedHoro nepepisy amnapara, M.

4542 c

b

(PCI/ICT ’ BHX

14. Ilepesipaemo ymosu 6UKOHAHHA ABAPIIIHO20 371UBY:
Tenop < Tenn = 454,2 < 600 c.
Buchosok:
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3anpoeKToBaHa CHCTeMa aBapiiHOTO 3JIHMBY MOBHICTIO BIIIOBia€ BUMOTaM
HOPMAaTHUBHUX JIOKYMEHTIB 1 3a0e3meuye MPOTUIIOKEKHUN 3aXUCT TEXHOJIOTIYHOTO
MIPOIIECY BiJ] MOIIMPEHHS TOXKEXKI.

EKCIIEPUMEHTAJIbHA YACTHUHA

ExcriepumentanpbHa yacTHHA  JaOOpaTOpHOi  pOOOTHM  MPOBOIUTHCS  HA
7abopaTopHIA YCTaHOBIN, IO MPEACTaBIsE COOOI0 TBI €MHOCTI, IO MOEAHAHI MiX
co0010 TpyOOIIPOBOIOM (3TUBHOIO IIJIAHTO0). ABapiiiHUM 3]IMB PIIUHU 3IIHCHIOETHCS
CaMOIUJTMBOM TICJsI BIIKpMBAaHHS KpaHy, 10 BCTAHOBJIGHWH Ha 3IMBHOMY MaTpyOKy
€MHOCTI.

3a BIZICYTHOCTI YMOB BJIAIITYBaHHS aBapiiiHOT €MHOCTI aBapiiiHWii 3J7UB PiAMHU
(Oe3meyHoi) MOKHA 3IMCHUTH B ICHYIOUY CUCTEMY KaHaJi3allii.

MNOPAJIOK BUKOHAHHS EKCIIEPUMEHTAJIBHOI YACTUHHA

1. BuBunTH BUMOTH JI0 BIAIITYBaHHS cucTeM aBapiitHoro 31uBy JI3P ta I'P.

2. Po3ramryBaTé €MHOCTI HAaCTyTHUM YHMHOM: €MHICTb, 3 $IKOi HEOOXIJTHO
3T PIAUHY, PO3TAIIOBYIOTh HA BHCOTI, aBapiiHy €MHICTh pPO3TAlIOBYIOTh Ha
HUKYOMY PIBHI, IKMI TO3BOJISIE 31TUTH PIIUHY CAMOILJIUBOM.

3. Buznauntu 06’€M €MHOCTI, 3 SIKOi HEOOX1HO 3JIUTH P1AUHY.

4, BusHaunTt 06’€M aBapiitHOi €EMHOCTI.

S. Busznauutu AOBXKUHY Ta JIaMeTp aBapiiHOro TpyOorpoBoay (3JIMBHOI
IIJIAHTH).

6. [lepeBipuTH TEepMETUYHICTh 3’€HaHb pe3epByapiB. KpaH Ha Buxomi 3
€MHOCTI IOBUHEH OyTH B MOJIOKEHHI «3aKPUTO».

7. 3amoBHUTH EMHICTH PIIMHOIO T BUSHAYUTH ii 00’ €M.

8. Bigkput KpaH 1 CEKyHIOMEpPOM BHU3HAYWTH TPHUBAIICTh TOBHOTO
CIIOPOKHEHHS pe3epByapa (371MBY rOprOYoi PiIMHU 10 aBapiifHOT EMHOCTI).

Q. [Ticnst cnoposkKHEHHS pe3epByapa 3aKPUTH KpaH.

10. IlepeBipuTH EKCHEPUMEHTAILHO OTPUMAHUN PEXKUM aBapPIHHOTO 3IUBY
PO3paxyHKOM 3T1IHO METOJIUKH [1,2] Ta mpuKiIaay, 10 HaBeJICHUH BHUIIIC.

11. Pe3ynpTaTé BUMIPIOBaHb Ta PO3PAXyHKIB 3amucaTd [0 JabOpaTOPHOTO
KypHamy.

12. OTtpumaHi €KCIEPUMEHTAIBHO Ta 3a JOMOMOTOI0 PO3PAaXyHKIB IMapaMeTpH
CUCTEMHU aBapiMHOTO 3JIMBY NEPEBIPUTH Ha BIAMOBIIHICTH BUMOTaM HOPMAaTHUBHUX
JIOKYMEHTIB.

Jliteparypa
1. Muxaitmok  O.I1., Omitinuxk B.B., Mosrosuii I'.O. TeopeTudHi OCHOBH
MOKEKHOT MPOITAKTUKN TEXHOJIOTTYHHUX MPOIeciB Ta amapartis: [ligpyunuk. - Xapkis:
XHAJLY. 2014.- 380 c.
2.Muxaiimok O.I1., Omiitauk B.B., Cupux B.M. TeopeTnyHi OCHOBH TOKEKHOT
po(TAKTUKY TEXHOJIOTTYHHX MpoIieciB Ta amapartis: [Ipaktukym. - X.: HYL3Y, ®OII
[TanoB A.M.., 2016.-198 c.
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3. [loxkapoB3pbIBOOMACHOCTh BEILIECTB U MAaTEPUANIOB U CPEACTBA UX TYLICHUS.
CnpaBounuk B 2-x Tomax /A.H. bapartos u np.

O®OPMJUIEHHS TA 3AXHCT JJABOPATOPHOI POBOTH

3BIT 3 1a00paTOpHOI pOOOTH BKIIOYAE B ceOe:

1. OdopmieHHss y BIANOBITHOCTI A0 YMOB TPOBEACHHS pE3yJbTaTiB
BUKOHAHUX Ja0OPAaTOPHUX JTOCII/IB 3 BUCHOBKAMHU.
2. 3axuct mabopaTOpHOi POOOTH BIMOYBAETHCS NUIIXOM  IHIWBIAyaTbHOI

chiBOeciid KypcaHTIB 3 BHUKIaJauaMd 3a pe3yJbTaTaMH BUKOHAHUX JIaOOpaTOPHHUX
JOCTIAIB Ta MPAKTUYHUX PO3PaxXyHKIB, a TAKOXK 32 MaTEPiaJioM TEMHU.
[TimcymKkoBa oIliHKa 3a Ja0OpaTOpHY POOOTY BUCTABIISIETHCS Y Pasi:

1. CxiramaHas 1 3aXUCTy OPOPMIICHOTO Y BIAMOBIMHOCTI 13 3aBIaHHSAM 3BITY 3
JabopaTopHOi pOOOTH.
2. Hananns ycHoi ab0o NMHMCHMOBOI BIATIOBIAI Ha 3alUTaHHSA BHUKIJIajada 3a

BUKOHAHUM 3aBJaHHIM, a TAKOX 3 MaTepialy TEMHU.

Y Bumaaky HEBUKOHaHHsS JjabopatopHoi pobotu abo okpeMoro ii eramy y
BCTAHOBJICHUM dYac, a TaKOX Yy pa3l HEMOXJIMBOCTI 3aXUCTy pOOOTH Ha 3aHSATTI,
BIJIMIPAIIOBAHHS 1 3aXMUCT JIADOPAaTOPHOi POOOTH MPOBOJIUTHCS MMiJi YaC KOHCYJbTAIlil
a00 B IHILMI Yac, BCTAHOBJICHUW BHKJIaa4yeM, 3aKPIIUICHUM 33 HABYAJIbHOIO IPYIIOK0.

[Ipy BHUCTaBIEHHI OLIHOK BpPaxOBYBaTH BMIHHSA CTYACHTIB 1 KYypCaHTIB
CaMOCTIMHO TpaIfoBaTH 3 J1abOpaTOpHUM OOJIaJHAHHSIM, SIKICTh MPOBEACHHS JOCIIIIB 1
00OpoOKM pe3yibTaTiB BUMIPIOBaHb, IOBHOTY 1 MPAaBUJIBbHICTh MTPOBEACHUX PO3PAXYHKIB
1 BIANOBIIEM HA TEOPETUYHl 3alUTaHHSA, OOIPYHTOBAHICTH 3pOOJEHUX Yy poOOTI
BHUCHOBKIB, €(EKTUBHICTb PO3POOJICHUX MOKEKHO-MPOPIIAKTUYHUX 3aX0JlIB, PIBEHb
CaMOCTIMHOCTI 1 TBOPYOrO MHCIEHHS TiJ] 4Yac BHUKOHAHHS pPOOOTH, BMIHHS
BUKOPUCTOBYBAaTH 3HAHHS, IO OTPUMaHI Ha IHIIMX JUCHUINIIHAX Ta I dYac
CaMOCTIiHOT poOOTH.

PesynbraTu criocTepekeHb 3anucaTi B TaOIUITIO:

Cymapruii | Cymapnuu | Koeghiyienm | leuoxicme | Iloxubrka | Koegiyicnm Hiamemp Tpusanic
roegiyiecum | xoeghiyicnm | eumpamu | pyxy pi OuHu, onopy mpy6onpoeody, | mo 31uUsy,
Micyegux JUHTUHUX cucmemu Mm/c cucmemu M ceK
onopie onopis
Bucnoexu:
OcoOucTuii miamuc Bigmitka ITignuc BukiIamgaua
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JIABOPATOPHA POBOTA Ne 5

HHOXEKHA HEBE3IIEKA AITAPATIB 3 BIIKPUTOIO IIOBEPXHEIO
BUITAPOBYBAHHA PIIUHU

META POBOTHU:
1. OsoyoAiTd METOJAMH  E€KCIEPUMEHTAIbHUX  JOCHIDKEHb 3  BU3HAYCHHS
MOXKEe)KOBUOYXOHEOE3MEeKN amapariB 3 BIIKPUTOIO TOBEPXHEIO BUIIAPOBYBAHHS
JIETKO3aMMHUCTHX 1 TOPIOYMX PIIHH.
2. 3acBOiTH HAaBUYKH aHaJI3y, y3arajJlbHEHHs 1 00pOOKU OTPUMAHHX
EKCIIEPUMEHTAJIbHUX JIaHUX, a TAKOXK JOCBIAY POOOTH 3 1a0OpaTOPHUM OOJIaAHAHHIM
IIPY BU3HAYEHHI (DAKTUYHOI KOHLIEHTpALli apiB FOPIOYHUX 1 JIETKO3AUMHUCTHX PIIUH Yy
3aKpUTUX 00 €Max.

MOPAJIOK BUKOHAHHS JIABOPATOPHOI POBOTH

1. 3anuTy B yami JOCHIAHUX Ta €TAJIOHHUX Bar OJHAKOBHM 00’eM piauHu (HE
menme 100 mir.).

2. BuzHauMTH TMJIOUIy BHIIAPOBYBAHHS PIAMHM 3 BIJKPUTOI IOBEPXHI 3a
JIOTIOMOTOX0 METOAY IIPUBENIEHHS 10 €KBIBAJIGHTHUX KI1JI.

3. BBIMKHYTHM J5a0OpaTOpHY YCTaHOBKY: Bard, aHEMOMETp, TepMoNapu Ta
CUTHAJII3aTOPH - €KCILIO3UMETPH.

4. BukoHaTH KOHTpOJIbHI BHUMIPIOBAHHS IapaMeTpiB MPOIECy: Maca pPiIuHHU;
TeMIlepaTypa, KOHIIEHTpAIlisl Tapy PiIuHU.

4. BBIMKHYTH 3a JONOMOTOK OJIOKYy KEpyBaHHS MpUIaAM HarpiBaHHSA Ta
NPUMYCOBOI BEHTWJISILIT y AochigHii kamepl. Ilix yac qociikeHb MOCTYNOBOI 3MIHU
HIBUIKOCTI MPUMYCOBOI BEHTWJISALIT Y KaMmepl MOKJIMBE BMHUKAHHS OKPEMO MpUIIaIiB
HarpiBaHHS Ta OKPEMO MPUMYCOBOI BEHTHJIALII.

5. BuxkoHaTu JOCHII)KEHHS BIUIMBY 3MIHM IIBHAKOCTI BEHTUJIIOBAHHA Ha
IHTEHCUBHICTh BUMAPOBYBAaHHS PIIMHU 3 BIJIKPUTOI MOBEPXHI MPOTIArOM 5 XBUJIMH MpHU
nocTiitHii Temriepatypi. [Ipu nboMmy npunan HarpiBaHHS BUMKHEHO. [IIBHAKICTE pyxy
CepeNoBHINa y KaMepl 3MIHIOEThCs rmoctynoBo Bix 0,1 m/c 1o 0,5 m/c.

6. PesynpTaTn BHMipIoBaHb (3MiHa Macu piamHu y yaci (iHtepBayn 30 cek) Ta
KOHIIGHTpaIlisl mapiB pimuHu B 00’eMi kamepu (mokaszanas mpmianie CTX-17-2 Ta
«Jlo3op-CII») 3aHOCUMO 10 KypHay.

/. BUMKHYTH TipuIiaJi BEeHTHIIIOBaHHS, BUJTAJIMTH MApU P1IMHA 3 000X KaMmep.

8. 3anmuTu piAUMHY B Yalll Bar €KCIEpUMEHTAJIbHOI Ta €TaJOHHOI Kamep [0
II0YaTKOBOI MacCH.

9. BBIMKHYTHU Npuiaj HarpiBy y AOCTIAHIN KaMmepi.

10.ITpoBecTn HOCHIKEHHS! BIUIMBY 3MIHM TEMIEpAaTypH B JOCTIAHINA Kamepl Ha
IHTEHCUBHICTbh BUIIAPOBYBAHHS PIIMHU 3 BIIKPUTOI MOBEPXHI MPOTAroM 5 xBuiuH. [Ipu
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bOMY NPUJIaJ BEHTHIIOBAHHS BUMKHEHO.

11. Pe3yabpTat BUMiproBaHb (3MiHAa MacH piauHU Bix Temmepatypu (intepsan 30
cek) Ta nmokazaHHs CTX-17-2 u «Jlo3op-CII» 3aHoCcHMO 110 *KypHaIy.

12. BUMKHYTH Npyiiaj HarpiBaHHs, BUJIANTH Hapyu PIAMHU 3 000X Kamep.

13. 3anuTH piauHY B yamly Bar €KCIEPUMEHTAJbHOI Ta €TaJOHHOI Kamep [0
MOYaTKOBOI MacH.

14. OnHoYacHO BBIMKHYTH MPHUJIAId HATPIBaHHS Ta MPUMYCOBOT BEHTHIIALLI.

15. IIpoBecTr mOCHTiKEHHS BIUIUBY 000X TIapaMeTpiB (TeMIiepaTypa CepeI0BHINa
Ta IMBHIAKICTh PyXy CcepeloBHINA (BEHTWIAIIS) HAa IHTCHCHUBHICTh BHITAPOBYBAHHS
PIAMHYU 3 BIIKPUTOI MOBEPXHI MPOTATOM 5 XBWIKH. [IpH 11bOMY HIBUAKICTH PUMYCOBOT
BEHTUJISLIT BCTAHOBIIIOETHCS 3T1IHO 1. 5.

16. PesynpTaT BUMIipIOBaHb (3MiHa Macu piguHu Ta moka3zanHs CTX-17-2 i
«/lo30p-CIT» 3 inTepBanoM 30 ceKyH]1) 3aHOCUMO JI0 )KypHAIY.

17. BukoHatu 006poOKy OTpUMaHMX PE3YJIbTaTIB.

18. TlobyayBatu rpadiuHi 3aJI€KHOCTI.

Jliteparypa

1. Muxaitmok  O.I1., Omitinuxk B.B., Mosrosuii I'.O. TeopeTudyHi OCHOBH
MOXKEKHO1 MPOIIAKTUKY TEXHOJIOTTYHUX MpOoIeciB Ta anapaTiB: [ligpyunuk. - Xapkis:
XHAJZLY. 2014.- 380 c.

2. Muxaiimiok O.I1., Omiitauk B.B., Cupux B.M. TeopeTudHi OCHOBH MOXEKHOT
NpO(UIAKTUKHA TEXHOJIOTTYHUX MpolieciB Ta anapartiB: [Ipakrukym. - X.: HYL3Y, ®OII
[TanoB A.M.., 2016.-198 c.

3. I1oapoB3pBIBOOIIACHOCTh BEHIECTB U MATEPHUAIIOB U CPEICTBA MX TYLICHHS.
CnpaBounuk B 2-x Tomax /A.H. bapartos u p.

4. ICTY b.B.1.1-36:2016. BusnaueHHsi kaTeropiil NpuMillieHb, OyJAUHKIB Ta
30BHIIIHIX YCTAaHOBOK 3a BHOYXOMOXKEXKHOI Ta TMOXKEKHOW Hebesnekow. Hakas
Minperiony Ykpainu Bix 15. 06. 2016 Nel58.

EKCIHEPUMEHTAJIbHA YACTUHA

Onuc 12060paTOPHOI YCTAHOBKH
Jlabopatopna  yctaHoBka  (puc.5.1) mpuzHaueHa  JUISI  JOCTIKEHHS
MOKeXKOBHOYXOHEOE3MEeKN amapaTiB 3 BIAKPUTOIO TIOBEPXHEIO BHIIAPOBYBAHHS
JIETKO3aiMHUCTHUX 1 TOPIOYUX PIAMH.
OCHOBHHMMH CKJIQJJOBUMH YCTAaHOBKH €:

1. Kopryc 13 miiekcuriacy, 1o Mae 81 KaMepu: a) JOCHiAHY; 0) eTaJoHHY.

2. Baru enexTponHi.

3. Bentunsauiitauii npuctpii.

4, Anemometp mudposuii kpuibuactuit GM 8908.

d. TepmoeneMeHT JjIs HarpiBaHHS PIJUHU B Yallll Bar y JOCHIIHIA KaMmepi 3
cTpyMoM >xuBieHHs 10 0,7 A.

6. Curnamnizaropu - ekcrutozumerpu CTX-17-2 ta «Jlo30p-ClI».

7. biok cucrteMu kepyBaHHA Ta XKUBJIEHHSA 14 V.
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Pucynok 5.1- 3aranbHuii Buj 1a00paTOpHOi yCTaHOBKU
O®OPMJIEHHS TA 3AXUCT JJABOPATOPHOI POBOTHU

3BIT 3 1abOpaTOPHOI POOOTU MICTUTH y COOI:

3. OdopmiieHHsT y BIAMOBITHOCTI JI0 YMOB MPOBEACHHS JOCTIIKEHb Ta
OTPUMAHUX PE3yJIbTaTIB JIA0OPATOPHUX JOCTIAIB 3 BUCHOBKaMU. OTpUMaHi pe3ybTaTH
3aMucaTH J10 JIabOpaTOPHOTO KypHAIY.

4, 3axuct mabopatopHOi POOOTH BiNOYBAETHCSA IUISAXOM 1HJMBIAYyaTbHOL
ciiBOeciau. [lizcymkoBa oliHKa 3a 1a00paTopHy poOOTY BUCTABISETHCS Y pasi:

- CKJIaJaHHs 1 3aXUCTy 0GOPMIICHOTO Yy BIAMOBIIHOCTI 13 3aBAaHHSIM 3BITY 3
1abopaTopHOi pobOTH;

- HaJIlaHHSI yCHOI ab0 MUCHMOBOI BIATOBIJAI Ha 3alWTAaHHS BUKIAJada 3a
BUKOHAHWUM 3aBJIaHHSM, & TAKOX 32 MaTepiaioM TEMH.

VY Bunmaaky HEBUKOHAaHHS jgaboparopHoi poboTu abo okpeMoro ii eramy y
BCTAHOBJIEHUM 4Yac, a TaKOX Yy pa3l HEMOXKJIMBOCTI 3aXHUCTy pPOOOTH Ha 3aHSATTI,
BIIMPAIIOBaHHS 1 3aXUCT JIaOOpaTOPHOi POOOTH MPOBOJIUTHCS IMiJl YaC KOHCYJbTAIlN
a00 B 1HIIIMI Yac, BCTAHOBJICHUM BUKJIaIaueM, 3aKPIMVICHUM 32 HaBYAIHHOIO TPYIIOHO.

[lin 4ac oIiHIOBaHHS 3HaHb BPAXOBYIOTHCS BMIHHS KYpPCaHTIB 1 CTYJICHTIB
CaMOCTIMHO TIpaIfoBaTH 3 J1abopaTopHUM OOJIaTHAHHSM, SIKICTh IMPOBEICHHS JOCIIIIB 1
00poOKH pe3ybTaTiB BUMIPIOBaHb, IOBHOTA 1 TPaBUIIBHICTh MTPOBEICHUX PO3PAXYHKIB 1
BIJINOBIJIEH Ha TEOPETHYHI 3alMTaHHS, OOTPYHTOBAHICTH BHCHOBKIB, €(EKTHBHICThH
PO3POOICHUX MOXKEKHO-TIPODITAKTUYHUX 33aXO0JIB, PIBEHb CAMOCTIMHOCTI 1 TBOPYOTO
MUCJICHHSI TIiJT 4YaCc BHUKOHAHHS POOOTH, a TaKOXX BMIHHA BUKOPUCTaHHS 3HAHb,
OTPUMAaHUX Ha HIIMX AUCIUIUIIHAX 1 B XOJ1I CAMOCTIHHOT pOOOTH.

PesynbTaTu criocTepekeHb 3aMcaTh 10 TaOJIHIII:

Yac,|Macu piounu y | Konyenmpayis | Temnepamypa| llleuokicme | [nmencuenicms |Maca
. . . . 0 . .

T, yawi eae (3 |napis piounu (v| nogimps, t "C| nosimps, |eunaposysaHnus |napie

CEeK |geHmunayiero), Kamepi 3 wo pldumzt W, |wm,2
2 BEHMUNIAYIETO), noo0aemucs, Ke/M” -
o, % m/c
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Yac,|Macu piounu | Konyenmpayis | Temnepamypa | llleuoxicms | [nmencusnicms |Maca
. . . . 0 . .
T, | yuawieae |napig piounu (v | nosimps, t "C |nosimps, wo| 6unapogyeanus |napie
CEeK (6e3 Kamepi be3 nooacmocs, | piounu W, |y , 2
2
eeHmunAyii), | GeHmMuIAYiL), Mm/c Ke/M” -
2 ?,%
O 4
N ;
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Bucnoexku:

OcoOuCTH iIIuIc

BigmiTtka

[Tignmuc BuKIIagaya
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