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3apaum, pewaembie metogom MK:

onpegeneHre rAMHACTOCTH i
onpeaeneHne NAOTHOCTHU 2
onpefeneH1e BOAOPOAOCOACPIKAHNA 3
HaxoxaeHne BHK 4
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3apaum, pewaemsle metoaom HIK:

s

onpeaeneHmue MUHNCTOCTH
onpegeneHue NaoTHOCTH
onpegeneHue BOACPOAOCOAEPHKaHUA

2
3
HaxoxaeHue BHK 4
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KpuBaa Ag U3MEHARTCA B AnanasoHe:

or0p01 1
or-1pa01 2
or-1000 3

ot05m801 4

QM@M%

3

A e pafadging 3 Ag il
16031

16132

oL1-3 3

16053 4

4

KoadduumeHT NOpUCTOCT M3MEHAETCA B AWanasoHe:
ot0p01 1
oT-1a01 2
+ oT-1p00 3
oT05p01 4
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KoahPMUMEHT HAckILEHMA ONPEaeNA_TCA N0 AaHHLIM:

K 1

nc 2
WNHKAMHOMETPINA 3
KC 4
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Kakoii M3 NnapameTpoB He BXOAMT B ypasHeHWe NoAcyETa 3anacos yrNesoaopoaos?

Mopuctocte 1
HedreHacbiweHHOCTL 2
Mec4aHucToCTs 3
MpoxuuaemocTs 4
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KaKkoii Tun ocpeaHeHna 06bINHO MCNOBL3YETCA ANA TAKMX NEPEMEHHBIX, KaK NOPUCTOCTb, NTG,
HedTeHacsIeHUe NP NOCTPORHNM rEONOMMYECKUX MOAenei?

FeomeTpuueckoe cpegHee 1
FapmoHuueckoe cpegHee 2
ApudmeTunueckoe cpeatee 3
CpepHexBaapaTUyHoe 4
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KakoW 13 cnepyowmx TUNOB AaHHbIX OTHOCHTCA K CKBAXUHHbIM?
Obb8mHble ceiicMu4eckue aTpubyTel G

CTPYKTYpHble NOBePXHOCTH FOPMU3CHTOB 2

OTBMBKM rOPU3CHTOB 3

Paznombi 4
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Yem orpaHMuMBaeTCA BEPTMKANLHOR PaspelleHme CTPYKTYPHOIR CETKM reo0rMyeckoil Mmoaenu?

MaKCUMaNbHOM MOLLHOCTBIO CTPYKTYPHOTO KapKaca 1
Larom AMCKpPeTM3aLMK KapOTaMHbIX KPUBBIX 2
MuHUMaNEHON 3P PEKTUBHOM TONWMHOR 3
MakcumansHoi addeKTMBHOI ToNWMHOK 4
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B Kakmx ycnosuax HedT, KaK NpaBrno, 3aHUMaeT bonbluuii 06bEM, B NOBEPXHOCTHLIX MK NNACTOBLIX 1
nouemy?

B noBepXHOCTHbIX, M3-3a paclWMpPeHnA HedTI B YCNOBUAX MEHLLUETD AABAEHWUA 1
B nnactoBkix, U3-3a HanMuuA B HehTU PACTBOPEHHOrO rasa 2

B nnacroBbix, M3-3a pacliMpeHnA HedTv B YCNOBMAX MEHbLILEr JaBneHWuA 3

B NOBEpxHOCTHbIX, M3-33 HANWYMA B HEDTM PACTBOPEHHOrO rasa 4
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3HayeHue KPMBOMA MCTMHHBIX TEMNEPATYP KUNeHWA (UTK) ncrionb3ytoT AnA onpeaeneHuna;

YrAeBOAOPOAHbII COCTaB CBETAbIX (PaKUmit 1
CTPYKTYPHO-TPYNNOBOH COCTaB AUCTUANATA 2
NOTEHLMA/ILHOIO BbIX0Aa GpaKumia U3 HedTn 3
3NeMEeHTHBIN cOCTaB HedTH 4
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C yBennMyeHUeM Yucna aToMoB yrnepeaa B MoNerynax YrNeBoAopPoA0B TEMNEPATYPa KUNEHWUA 3THX

YrneBoaopoaos:
ymeHbluaeTca 1

yBenYMBaeTCA 2

He U3MeHAeTCA 3

CHa4ana yBenuuMBaeTca, NOTOM YMEHbIUAeTCA 4
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VHamuTe BepHOE CYXAEHHE!
1. KauecTeo GeH3uHa ONpesenseTca ero AETOHaLMOHHON YCTORYMBOCTBIO;

2. KauecTeo GeH3MHa XapaKTePU3YETCA €ro OKTaHOBbIM HUCIOM;

BEPHO TONbKO 1-& ik
BEPHO TOMLKO 2-8 2
BepHbl 06a cyaeHmnA 3
o06a cyOeHUA HEBEPHbI 4
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[ pynnoBbie KOMMNOHEHTbI, HE PACcTBOPUMbIE 8 GeH30.1€, TONYONE W HETBIPEXXACPUCTOM YIIepOAE, HO
pacTEopMMBIE B CEPOYTIEPOAE W XMHOMMHE (N0 CONbBEHTHOMY criocoby PuuapacoHa):

macna 1

CMONbI 2

acansTeHbl 3
KapbeHsl 4
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CornacHo runoTese npoucxoaeHua Hegrn H, A, Kyapasuesa:

HedTe 06pasyeTcA Ha GonblWwmx ryBUHax NpuU BICOKOI TemMnepaType BCASACTBME B3aUMOAeHCTBMA 1
BOAbI € KapBugamu meTannos

HedTb 1 ra3 06pasyloTcA B FyBUHHBIX 30HaX 3emnun U3 cmecn H2, CO, CO2 1 CH4 8 pesynbTaTte peakuui 2
NPAMOro cMHTe3a yraesogepoaa u3 CO u H2

YIesoa0poabl HAXCAWAUCH 8 ra3080l 060N04KE, a MO MEPEe OCTHIBAHUA NOTACILANNCL NOPOAAMU 3
dopmupoBaBLIEiCA 3eMHOM KOPbl. BbiICBOBOMAAACH 3aTEM M3 OCTBIBABLUMX MAarmaTUHECK1X Nopoa,
YrNesog0poab! NOAHUMANKMCE B BEPXHIOK YaCTh 38MHOM KOpbI, rae 06pa30oBbIBaiu CKONAEH

HedTb U NPUPOAHBINA ra3 06Pa30BaUCh U3 OCTATKOB PACTUTE/bHLIX M HMBOTHLIX OPraHW3MOB B X04e 4
MHOrOCTYNEHYATOro, ANALLETOCA MUANMCHBI NIET NpoLecca
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Tyl ghe 38 (OIS dae 55 i Ll A i ds A 53 Ly

A oa SIS (g s IS Lol Jalad Jlsds Yl (gl 3 3y Blae s |

CO 3 (8 554 piflse s (sl (SS1 5 40 0 CH4 5C02 «CO ¢ H2 Jaglia 3l (pa ) (Bree (3hlia 3 I8 5 i D
gl e JSET H2

Ougen 255 ol SIS a3 (e ) e gy sbeSiina Jaun 5 08 3 pea Ly g SIS )8 SIS Sl 8y 50 0 855 3

gl (TraaSladl j3 52 g y e Copa ) 4 5y (Wl S 4y 020 g 30 31 22S SR (0 530 (sbaeBiun 31 4S g S5 sa
el 3gm s Juala 0 galia gl dlas o i 20 B S0 Slaie sl 5 ALE Claga e (sUE: ) ornla 8 j i g

16

CyLUECTBYHOT CMECH YrNEBOAOPOAOS C 6AU3KUMM TEMNEPATYPAMM KUNEHWA, KOTOPbLIE HEBO3MOMKHO Pa3aeuTb
METOAAMM NPOCTON MU YETKOW PeKTUdMKALMM. B TaKOM Cyyae NPUMEHAIOT NPOLECE, Ha3biBaembli n
OCYLWECTBAAEMBIV B NPUCYTCTBMM CNELMANLHO BBOAUMOIO areHTa C BLICOKOI TeMNepaTypoit KuneHus,
CENEeKTUBHO MEHAIOLLET0 AETYYECTb PA3AENAEMbIX BEUIECTB U Ha3bIBAGMOr0 Pa3aeNatoLLum areHToOM nan

IKCTPAreHTOM:

IKCTPaKTUBHOW KpUCTanamsauumen 1

3KCTPAKTUBHOM perTudurKaumel 2

a3e0TPOMNHOI NEePErOHKON 3

NpoCTOoit NEPEroHKoi 4
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AseoTpon —370...

Cmech AByx MK Bonee KuAKOCTElA, COCTAB KOTOPOIA HE MEHARTCA MPH KUNEHWM, TO ECTb CMECH C 1
PaBeHCTBOM COCTAaBOB PAaBHOBECHbIX MUAKOM M NapoBsoii a3

Cmeck aByx uau Gonee MuAKOCTEH, TEMNepaTypa KUNEHWA KOTOPOM He OTNMYAKOTCA OT TEMNepaTyp 2
KuneHwua MH,D,IGBHAVHI‘II:HBIX KOMNOHEHTOB

Cucrema, COCTOAILAA U3 ABYX UK Bosee Pa3aenbHO KUNAWMX MUAKOCTEH, HAXOAALLMXCA B BUOE 3
oTAenbHbIX Gas, KOTOPaAA NpY 33AaHHBIX TEMNEPATYPE AW AABNEHWM B COCTORHUW PaBHOBECUA MMEIOT
pasNuyHble COCTaBbl MAKOCTM M NAapa BO BCEM MHTEpPBaNE KOHLEHTpaumi

Cuctema, COCTORWAA U3 ABYX Uk BONee pa3faensHO KUNALWMX KUAKOCTENH, HAXOAALLMXCA B BUAE OAHON 4
¢asbl (pacTBopa), Npu 3agaHHBIX TEMNEPATYPE UM JABNEHWUM B COCTOAHUM PABHOBECUA MMEIOT PasnuyHbIe
COCTaBbl UAKOCTM W Napa BO BCEM MHTEPBANe KOHUEHTPaL Ui
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K metogam onpeaeneHua MONeRyNApHON Maccel HegTaHbIX Gpakumii n Hedrenpoayktos HE OTHOCATCA:

KPUOCKOMUYECKNIH 1

pacyetHble (Gpopmynsl BouHosa, Kpera) 2

36ynnocKonuIeckuni 3

apeOMEeTPUHECKNHA 4
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M3 HUKeCNepy 01X YTBEDKAEHNIA BbiGepurTe BepHbIe. K CyXMm rasam OTHOCATCA rassl:

A) rasel C BLICOKMM COAEPHAHUEM KTAKENLIX» A30BbIX COBAMHEHMIA. TOMMMO METaHa, B HUX COARPIKATCA
[BeCcATKM NPOLLEHTOB 3TaHa, NponaHa 1 Bonee BbICOKOMONEKYNAPHBIX COBAMHEHNUI BNNOTb A0 rEKCaHa;

B) rasbl B 0CHOBHOM METRHOBOTO coCTaBa (o 95-96 %), B KOTOPLIX COAEPHAHUE APYTX FOMONOToB (3TaHa,
nponaua, 6yraHa M NeHTaHa) HE3HAYUTENLHO (A0NKM NPOLEHTa);

B) rassl, Bonee xapakTepHbie AAA NONYTHLIX ra308, CONPOBOMAAIOWNX HEPTAHBIE 3aNeHKM;

T) rasel, Gonee xapakTepHbIE AR YACTO ra30BbIX 3a/1EXKeN, r4e OTCYTCTBYIOT UCTOMHMKM 0BOralLeHnsa ux
TAMENbIMY KOMMNOHEHTaMM, BXOAALMMM B COCTAB HedTh;

BEPHO TOAbKO A 1
BepHO A unT 2
sepHoBu T 3
BepHobu B 4
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Y10 NoApa3yMeBaeTca nog, npoueccom 06pasoBaHna HEGTAHOW IMYALCUN?

npouecc, B pesynsLTaTe KOTOPOro 06pasyeTcA HOBOE BEIWECTBO C M3MEHEHUEM CTPORHMUA BELLeCTBa 1

NPOLECC, KOTOPbIN NPeaCcTaBNAeT co60M B3aNMHOE NPOHMKHOBEHWE YaCTUL, OAHOTO BEIWECTBa Mexay 2
YaCTULAMM QPYroro BeWecTsa, B pesynbTaTe Yero NPpOMCXOANT BbIPaBHUBAHWE KOHLEHTPALMIKA BO BCEM
3aHUMaemom o6beme

ob6pazoBanue cucTembl HedTh-BOAa, B KOTOPOIi 0AHA M3 XUAKOCTEN ANCNEPrUpoBaHa B APYIYIO B BUAE 3
menkux kanens (rnobyn)

06pa3oBaHue roMOTeHHOTO pacTBopa HedTH B Boae 4
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Metoabl yeeauuenua HedTeotaaum (MYH) oTHocATcA K cnocobam pobbium:
nepeuyHbIM 1
BTOPHYHBIM 2
TPETUYHBIM 3
YETBEPTUUYHBLIM 4
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CsoiicTBO MWUOKOCTM OKa3blBaTh CONPOTUBAEHME NEPeMEeLLEHUIO O4HUX ee YacTvl, OTHOCMTENBHO APYTHX

Ha3biBAETCA:
YNpyrocrer 1

Ko3gdpureHToM coNpoTHBABHMA 2
TeKy4ecTbio 3

BA3KOCTBIO 4
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Yactb NpUpoAHOro pesepeyapa, MEIoLLero HenpoHUL@emble NPenATCTeMa ANA AanbHerWwer Murpaumm Hedtu
1 ra3a, B KOTOPOM COOTBETCTBEHHO MOTYT HAKaNAWBaTLCA HedThb U ra3 HA3bIBACTCA!

CKAagKa 1
NOBYLLKA 2
KONNEKTOp 3
HedTecbop 4
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Tunosas KOHCTDYKELHH HE¢THHDﬁ CKBaMMHbI COCTOMT K3 CﬂE,D;‘{IOUJ,MK OGESBTE}IBHEIX INEeMEHTOB: HanpaBieHue,
IKCNAYATALMOHHAA KONOHHA

KOHAYKTOP 1

KONOHHA WTaHr 2

aymnd 3

BCMOMOraTeNbHas KONOHHa 4
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OTpesok BpeMeHH MeXay ABYMA NOCNEA0BaTENLHO NPOBOAUMBIMMA PEMOHTAMU Ha3blBaeTCA:

KOIDOULMEHT IKCNAYATALMM CKBAKUH 1
MPI 2

KO3IUUMEHT NCNONB30BAHWA CKBAMMH 3
CKBAXKMHO-MeCAL, PaboTbl CKBaMMUH 4
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CrBamuHbl, BypALMECA HA MECTOPOKAEHUAX ANA YTOUHEHWA 3anacoB HedTU U ra3a, u cbopa HeobXoaMMbIX ANs
NPOEKTMPOBAHKUA Pa3paboTKM NCXOAHBIX AAHHBIX, OTHOCATCA K KaTeropuu:

KCNAYaTaUMOHHBIX 1
NOWUCKOBbIX 2
napameTpUYecKnX 3
pasBefouHbIX 4
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KaK paccumTbiBaeTca Ko3bdULUMEHT NPOAYKTMBHOCTI?
n = Q/Pnn-P3ab 1

n =Q/P3ab 2

n = Pnn-P3a6/Q 3

n = P3a6/Q 4
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AHM30TPONMA — 3TO...

OTHOLLEHUE YNCNA NPOHMLEEMBIX NPOCNOEB NPOAYKTUBHOIO NAACTa, CYMMMPYEMOro No BCem 1
CKBHMHAM, K OBLLEMY UMCTY CKBRMUH

paznuYMe CBOMCTB KONNEKTOPA B BEPTUKANLHOM W FOPH30HTABHOM HaNpPasneHuax 2

OTHOLLEHKME CYMMAPHO 3GEKTUBHOM TONWMHBI BCEX NPOHMLUAEMBbIX NPONAACTKOB BO BCEX CKBaXMHAX 3
K 06Leil CyMMapHOii TONLMHE NNACTa B 3TMX e CKBAMMHAX

HE NOBCEMECTHOE PACNpOCTPaHEHWE KOMEKTOPOB NPOAYKTUBHOTO NAacTa 4
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OCHOBHBIMW UCTOUHUKAMM NNACTOBO IHEPTUM ABNAIOTCA:

Hanop NoA3eMHbIX B0/, AABAEHE ra3a B ra30B0i LUaNKe, CUNA TANKECTH, YNPYroCTk MAacTa 1 1
HacbllLaowWwmx ero GpnioMaoB

TemnepaTypa Nnacra, BA3KOCTb HedTH, NOPUCTOCTb KONNEKTOPa 2

[3aBNEHVE B 318K, TEMNEPaTypHbIi PEXUM, ra3oBbiil Gaktrop

3a6oiiHoe AaBNeHu1e, Hanop Bog B 3aKOHTYPHOW 0baacTu, BogoHedTAHON dGakTop

3
4
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MNbesomeTpUvECcKUe CKBaXMHbBI UCMONBL3YIOT ANAL

HarHeTtaHus BOAbI B NNacT
MU3mepeHua aebutos
W3mepeHuA NNacToBOro AaBneHun

M3mepeHua Temnepartypbl

1
2
3

4
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