OJIMMITMAJA HTKOJBHUKOB « JOMOHOCOB»
IO I'EOJIOT'Nn
2022-2023 yuedHblii roa

3A/[AHNA OTEOPOYHOI'O OTAIIA
VA VHALLIUXCA 5-9 KIIACCOB

Bonpoc 1 (10 6annos).
Kakasi nnaHeTta OTHOCUTCA K KapfMKOBbIM Llepepa
Bbixoa gpeBHero goyHaaMmeHTa Ha NOBEPXHOCTb Ha3biBaloT LLnT
["OpHbIe Nopoabl, NpeTepneBLlIne N3AMEHEHNA Nog AeNCTBUEM TemnepaTypbl 1
AaBneHus SBnsTCA MeTamopduryecknmm
Bo 4T0 npeBpalaeTcs npu metamopmame necyaHuk? Keapuut

Bonpoc 2 (10 6annos.).
[MpoLeccoM XMMUYECKOro BbIBETPUBAHUA ABMSETCS  TMApONnn3
MoaBoaHble paBHUHLI C HEGOMbLUMM YKNOHOM A0 rny6uH 200 MeTpoB Ha3biBaKOTCS
wenbo
Y4acToK 3eMHOW NOBEPXHOCTU, C KOTOPOro BCA BOAA CTEKAET B PEKY bacceiH
Kakyto cbopmy penbeda obpasyeT BeTep? bapxaH

Bonpoc 3 (10 6annos).
B roBenMpHoOn NpoMbILLIIEHHOCTN UCNONb3yeTCA Onbbant
B cenbckom xo3ancTBe ucnonb3dyetca BepMukynut
Kakasi ropHas nopoaa OTHOCUTCS K CTPOUTENbHbIM MaTtepuanam  [Juoput
[nsa nsrotoBneHms abpasnBHbIX MHCTPYMEHTOB UCNOSb3yeTCs KopyHa

Bonpoc 4 (10 6annos.).
Kakon TepmuH nuwHmin? KapcroBas newiepa
Kakon TepMuH nuwHmMin? Caxap
Kakon TepMUH NUWHWUIA? AMMOHNUT
Kakon TepMunH nuwHuin? JlyHa

Bonpoc 5 (10 6anno.).

Ha kakown coTorpadmm nsobpaxeH Hymmynut




Ha kakown cpotorpacumn nsobpaxeH bpekuns

Ha kakown cpotorpacum nsobpaxeH NpaHat

Ha kakown cotorpacumn nsobpaxeH bapxaH




3aganue 6.
Bapuanr 1.

Ha netHeit mpakTHKe KaIblii CTYAEHT MEPBOro Kypca 00s3aH coOpaTh 00pa3iibl TOPHBIX MOPO/I,
YHCIIO 00pa3IoB y BCEX CTYACHTOB OJMHAKOBOE. OCEHBIO TE K€ CTYACHTHI 00padoTain KaXbli 110
18 oOpa3moB. Bcero ocramock 23 o0pasma, OKazaBIIMXCS HETOMHBIMH. Kakoe MakCUMallbHO
BO3MOJKHOE TIPH JJAHHBIX YCIOBUIX YUCIIO 00pa3IOB COOpall Kbl U3 CTYJCHTOB JIETOM?

Pemrenune. IlycTh n — YHCIO CTYACHTOB, K — HCKOMOE YHCIIO OOpa3loB I KaxKIOro
cryaenta. Torma Bceero cobpano nk oOpasios. Torma u3 ycloBHsS Cl€IyeT COOTHOIICHHE
nk —18n =23,n,k €[] . [TocaeaHee COOTHOIIEHNE TIPEACTABUM KaK

23
k—-18

n= ell ©@k-18¢e{L,23},

MOCKOJIBKY 23 — yucio npocroe. OTcrona cienyer

Otser: 41.



3aganue 6.
Bapuanr 2.

Ha neTHe# mpakTUKe KaXIblii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pa3ilbl TOPHBIX MOPO/,
q1CI0 00pas3IoB Y BCEX CTYACHTOB oluHaKoBoe. OCEHBIO TE e CTYJACHTHI 00padOoTaId KaX bl 110
19 o6pasuoB. Bcero ocramock 29 00pa3ioB, OKa3aBIIMXCS HETOAHBIMU. Kakoe MakcUMallbHO
BO3MOYKHOE TIPH JTAHHBIX YCIOBUAX YUCIIO 00pa3IoB cOOpa KaXAbli U3 CTYJACHTOB JIETOM?

Pemrenne. IlycTh n — YHCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpa3loB I KaxKIOro
cryaenta. Torma Bceero cobpano nk oOpasios. Torma u3 ycloBHsS Cl€IyeT COOTHOIICHHE
nk —19n =29,n,k €[] . [Tocaeanee cOOTHOIIEHHE TPEACTABUM KaK

29
k—-19

n= ell ©@k-19e{L,29},

MOCKOJIBKY 29 — umncio npocroe. OTcrona cieayer

Ortser: 48.



3aganue 6.
Bapuanr 3.

Ha netHeit mpakTHKe KaIblii CTYAEHT MEPBOro Kypca 00s3aH coOpaTh 00pa3iibl TOPHBIX MOPO/I,
YHCIIO 00pa3IoB y BCEX CTYACHTOB OJMHAKOBOE. OCEHBIO TE K€ CTYACHTHI 00padoTain KaXbli 110
20 obpasmoB. Bcero ocramock 31 o0Opasma, Oka3aBIIMXCS HETOAHBIMH. Kakoe MakcHMaibHO
BO3MOJKHOE TIPH JJAHHBIX YCIOBUSX YUCIIO 00pa3IOB COOpall KaXKIbIi U3 CTYJCHTOB JIETOM?

Pemenne. ITycTh n — YKMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —19n=29,n,k €[] . ITocieanee COOTHOIICHHE TPEACTABUM KaK

n:ieD < k-20e{1,31},
k—20

nockoibKy 31 — uucno npocroe. OTcrona cienyer

Ortser: 51.



3aganue 6.
Bapuanr 4.

Ha neTHe# mpakTHKe Kablii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pasisl TOPHBIX MOPO/,
q1CI0 00pas3IoB y BCeX CTYJACHTOB ouHaKoBoe. OCEHBIO TE K€ CTYJACHTHI 00paboTalli KaX /bl 110
21 o6pa3my. Bcero ocramocs 37 00pasnoB, Oka3zaBIIMXCA HEroAHbIMU. Kakoe MakcumaibHO
BO3MOYKHOE TPH JTaHHBIX YCIOBUAX YUCIIO 00pa3OB cOOpa KaXKIAbIH U3 CTYIEHTOB JIETOM?

Pemenne. ITycTh n — YKMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —21n=37,n,k €[] . T[locieanee COOTHOIIECHHE TIPEACTABUM KaK

37
k—21

n=

ell «k-21e{1,37},

MOCKOJIBKY 37 — uucino npocroe. OTcrona cienyer

OrtBer: 58.



3aganue 6.
Bapmuanr S.

Ha neTHe# mpakTUKe KaXIblii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pa3ilbl TOPHBIX MOPO/,
q1CI0 00pas3IoB y BCeX CTYJACHTOB ouHaKoBoe. OCEHBIO TE K€ CTYJACHTHI 00paboTalli KaX /bl 110
22 o6pasma. Bcero ocramock 51 oOpasen, oka3aBmIMXCS HEronHbIMH. Kakoe MakCcHMalTbHO
BO3MOYKHOE TPH JIAHHBIX YCIOBUAX YUCIIO 00pa3I0B cOOpaT KaXKAblil U3 CTYJACHTOB JIETOM?

Pemenne. ITycTh n — YKMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —22n=51,n,k [l . [Tocieanee COOTHOIICHHE TIPEACTABUM KaK

n:ieD & k-22e{1,51},
k—22

MOCKONIBbKY 51 — uucno npocroe. OTcrona cienyer

Ortser: 73.



3aganue 6.
Bapuanr 6.

Ha neTHe# mpakTUKe KaXIblii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pa3ilbl TOPHBIX MOPO/,
q1CI0 00pas3IoB Y BCEX CTYACHTOB oluHaKoBoe. OCEHBIO TE e CTYJACHTHI 00padOoTaId KaX bl 110
23 o6Opasma. Bcero ocramoce 41 oOpasen, oka3aBIIMXCS HEroIHbIMH. Kakoe MakCHMalTbHO
BO3MOYKHOE TIPH JTAHHBIX YCIOBUAX YUCIIO 00pa3IoB cOOpa KaXAbli U3 CTYJACHTOB JIETOM?

Pemenne. ITycTh n — YKMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —23n=41n,k €[] . [Tocieanee COOTHOIICHHE TPEACTABUM KaK

41
k—-23

n=

ell «k-23e{l,41},

MocKoNIbKy 41 — yucno npocroe. OTcrona cienyer

Ortser: 64.



3aganue 6.
Bapuanr 7.

Ha neTHe# mpakTUKe KaXIblii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pa3ilbl TOPHBIX MOPO/,
q1CI0 00pas3IoB y BCeX CTYJACHTOB ouHaKoBoe. OCEHBIO TE K€ CTYJACHTHI 00paboTalli KaX /bl 110
24 o6Opasna. Bcero ocramoce 43 oOpasiia, OKa3aBIIMXCS HEroIHbIMH. Kakoe MakCcHMalTbHO
BO3MOYKHOE TPH JIAHHBIX YCIOBUAX YUCIIO 00pa3I0B cOOpaT KaXKAblil U3 CTYJACHTOB JIETOM?

Pemenne. ITycTh n — YKMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —24n=43,n,k €[] . T[Toceanee COOTHOIICHHE TIPEICTABUM Kak

= _p < k-24e{1,43},
k—24

MOCKOJIBKY 29 — uncio npocroe. OTcrona cienyer

OrtsBer: 67.



3aganue 6.
Bapuanr 8.

Ha neTHe# mpakTUKe KaXIblii CTYIEHT MEPBOTO Kypca 00s3aH coOparh 00pa3ilbl TOPHBIX MOPO/,
q1CI0 00pas3IoB Y BCEX CTYACHTOB oluHaKoBoe. OCEHBIO TE e CTYJACHTHI 00padOoTaId KaX bl 110
25 oOpasmoB. Bcero ocranmock 47 00pa3iioB, OKa3aBIIMXCS HEroAHBIMH. Kakoe MakcMMallbHO
BO3MOYKHOE TIPH JTAHHBIX YCIOBUAX YUCIIO 00pa3IoB cOOpa KaXAbli U3 CTYJACHTOB JIETOM?

Pemenne. IIycTh n — 4KMCIO CTYAEHTOB, K — HCKOMOE YHCIIO OOpasioB I Ka)IOro
crymenra. Torma Bcero cobpano nk o6pasuos. Torma M3 yCIOBHS CIEAYET COOTHOIICHHE
nk —25n=47,n,k €] . TTocneaHee COOTHOIIEHHE MIPEACTABUM KaK

47
Nn=——ell k-25e{l,47},
k—25€ = e{L, 47}

MOCKOJIBKY 47 — uucino npocroe. OTcrona ciemyer

Ortser: 72.



3aganue 7.
Bapuanr 1.

B n3meputenbHbIX IprOOpax, UCIOJIb3YEMBIX

B IIOJICBOW  TEOJOTMH,  BCTPEYAIOTCS
AIIEKTPUYECKHE CXEMBI pa3NuIHON
CJI0KHOCTH. Paccmotpum ¢bparmeHT
Mo00HOM CXEMBI (cm. PHUCYHOK).

ConpoTuBieHUs] PE3UCTOPOB IOKA3aHbl Ha
cxeme, R =10 Owm.

ITomynpoBOXHUKOBBIN 1uof [l UMeeT HyleBoe
CONPOTHUBIIEHUE, €CIIU TOK TEYET IO HEMY OT
Ttoukn B k Touke A. B oOparHom
HANpaBlIEHUU JAHOJ TpeAcCTaBiseT co0oit
pa3phIB JJIEKTPUUECKOM LEMH.

1)
A
3R R
|
N
B
D

Ecau x Toukam A n B MMPHUIIOKCHO IIOCTOSAHHOC HAIIPSXKCHUC U, HpI/I‘IéM TOYKa A COCINHCHA C

MOJIOKUTEIBHBIM MOJIOCOM UCTOYHHKA TOKA, TO Mo pe3uctopy 3R Teuér Tok |3 = 0,84 A. Kaxkoii Tok
MOTEYET 10 ITOMY PE3UCTOPY, €CIIU CMEHUTh MOJSIPHOCTh HanpsbkeHUs: U Ha MPOTUBOIIOJIOKHYO?
OTBeT B amrnepax OKpYIJIUTE 10 COThIX (Hampumep, 1.03 A, 0.50 A).

OtBet:[, = %Il = 0,63 A.
Ortser:0,63



3aganue 7.

Bapuanr 2.

B u3mepurenpHbIX MpruOOpax, UCIOIb3YEeMBbIX

B IIOJIEBOMl  TEOJIOTMH,  BCTPEYAIOTCS "Z
AIIEKTPUICCKUE CXEMBI pa3nu4HOI 3R R

CJIOKHOCTH. Paccmotpum dbparmeHT , \ i
1o100HO CXEMBI (cm. PHUCYHOK).

ConpoTuBieHHs] PE3UCTOPOB IOKa3aHbl Ha

cxeme, R =12 Om.

[TonynpoBonuukoBelidi  auon  JI  umeer

HYJIEBOE COMPOTHUBIICHHE, €CIIM TOK TEYET IO 6R R

HeMy OT To4ykd B k Touke A. B oGparHOM B
HANPaBIICHUU JUOJ[ TMPEICTaBISET COOOi 2

Pa3pbIB 2JIEKTPUYECKOH LIETH.
Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKUTEIBHBIM MOJIFOCOM UCTOYHHKA TOKA, TO 1Mo pe3uctopy 3R Teuér Tok |1 = 0,64 A. Kakoii Tok
MOTEUYET [0 3TOMY PE3UCTOPY, €CIM CMEHUTH TOJSAPHOCTh HANpshkeHuss U Ha TIPOTHBOIIOIOKHYIO?
OTBeT B ammepax OKpyriure A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l, =-1; = 0,48 A.
Ortset:0,48



3aganme 7.
Bapuanr 3.

B usmeputenbHbIX mpuOOpax, UCMOJIb3yEeMbIX
B MOJICBOI T'€0JIOTHH, BCTPEUAIOTCS
AIEKTPUYECKUE CXEMBI PA3JTUYHOMN CIIOKHOCTH.
PaccmoTpuM ¢parMeHT mog00HON CXEMBI (CM.
PHUCYHOK). ConpoTuBieHus  PE3UCTOPOB
rmokasanbl Ha cxeme, R = 15 Om.
[TonynpoBoaHUKOBBINA 1uoj [l uMeeT HylieBoe
COMPOTHBIICHUE, €CITH TOK TEYET MO HEMY OT
To4kd B k ToukeA. B oOpaTHOM HampaBlieHUH
JTIO]T MPEICTaBIISIET coboit pa3pbiB
ANEKTPUUYECKOM LIeTIH.

)
R
3R R
AN
6 R
B
D

Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKHUTEIHHBIM ITOJIFOCOM MCTOYHHMKA TOKA, TO Mo pe3uctopy 3R teuér Tok |1 = 0,48 A. Kakoii Tok
MOTEYET 110 3TOMY PE3UCTOPY, €CITU CMEHUTH MOJSIPHOCTH HanpspkeHUs: U Ha MPOTHUBOIIONIOKHYO?
OTBeT B ammepax OKpyriuTe A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l; =-1; = 0,36 A.
Ortset:0,36



3aganue 7.

Bapuanr 4.

B usMeputenbHbIX mpubopax, MCIOIb3yeMbIX 2
B T10JIEBOI reoJIoruH, BCTPEUAIOTCs A
SJIEKTPHYECKHE CXEMBI pasnM4HON 3R R

CJIOKHOCTH. Paccmotpum dbparmeHT |
1o100HO CXEMBI (cm. PHUCYHOK).

ConpoTuBieHHs] PE3UCTOPOB IOKa3aHbl Ha

cxeme, R =18 Owm.

[TonynpoBoaHUKOBBINM quoA [ uMeeT HyneBoe

COINIPOTHUBIICHHUE, €CIIM TOK TEYET MO HEMY OT 6R 2R

To4ku B k ToukeA. B oOpaTHOM HampaBlieHUH B
JTIO]T MPEICTaBIISICT coboit pa3pbiB o

3JIEKTPHYECKOH IIETTH.
Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKUTEIHHBIM MOJIFOCOM UCTOYHHKA TOKA, TO 1Mo pe3uctopy 3R Teuér Tok |1 = 0,92 A. Kakoii Tok
MOTEUYET [0 3TOMY PE3UCTOPY, €CIM CMEHUTH TOJSAPHOCTh HANpshkeHuss U Ha TIPOTHBOIIOIOKHYIO?
OTBeT B ammepax OKpyriure A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l; =-1; = 0,69 A.
Otser:0,69



3aganue 7.
Bapmuanr S.

B usmepurensHbIx npubopax, UCIOJIb3YEMBIX

B I1OJEBOM  TIEOJNIOTMH,  BCTPEYAIOTCS
ANEKTPUICCKUEC CXEMBI pa3InIHON
CITOKHOCTH. Paccmotpum bparmeHT
1o100HO CXEMBI (cm. PHUCYHOK).

ComnpoTHBJICHUSI PE3UCTOPOB IMOKAa3aHbI Ha
cxeme, R =16 Owm.

[TonynpoBoaHuKOBBIN Ao [l uMeeT HylieBoe
CONPOTHUBJICHUE, €CIIU TOK TEUET MO HEMY OT
Toukn B k Touke A. B oOparHom
HAIpaBJIEHUU JUOJ TpPEACTaBIsieT co0oi
Pa3phIB AJICKTPUIECKOM IIETIH.

)
R
3R R
A
6 R
B
7

Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKUTEIHHBIM MOJIIOCOM UCTOYHHKA TOKA, TO 1Mo pe3uctopy 3R Teuér Tok |1 = 0,56 A. Kakoii Tok
MOTEUYET [0 3TOMY PE3UCTOPY, €CIM CMEHUTH TOJSAPHOCTh HANpshkeHuss U Ha TIPOTHBOIIOIOKHYIO?
OTBeT B ammepax OKpyriurte A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l; =-1; = 0,42 A.
OrtBer:0,42



3aganue 7.
Bapuanr 6.

B u3mepuTenbHbIX MpudOpax, UCHOIb3YEMBbIX
B II0JIEBOM  TE€O0JIOTUH, BCTpEYaroTCA

ANEKTPUUCCKUE CXEMBI pa3InIHON 3
CJI0KHOCTH. Paccmotpum ¢dparmeHT Ji|
Mo00HOM CXEMBI (cm. PHUCYHOK).

ComnpoTuBICHUST PE3UCTOPOB IIOKa3aHbl Ha

cxeme, R =24 Owm.

[TonmynpoBOXHUKOBBINM 1HOJ [l MMeEeT HyJIeBOe

COIIPOTHUBIIEHUE, €CIM TOK TEUYET MO HEMY OT 6R 2R

Touku B k Touke A. B oOpaTHOM B
7]

HAIpaBJIEHUU JUOJl TpPeAcTaBisieT co0oil
Ppa3phIB JIEKTPUUECKOM 1IEIH.

>

Py
Py

Ecau x Toukam A n B MMPHUIIOKCHO IIOCTOSAHHOC HAIIPSKCHUC U, HpI/I‘IéM TOYKa A COCANHCHA C

MOJIOKHUTEIBHBIM ITOJIFOCOM MCTOYHHKA TOKa, TO Mo pe3uctopy 3R teuér Tok |1 = 0,32 A. Kakoii Tok
HOTEUYET TI0 STOMY PE3UCTOPY, €CJIM CMEHHUTH MOJSIPHOCTH HanpspkeHuss U Ha MPOTHBOIONIOKHYIO?
OTBeT B amrnepax OKpYyIJIUTE 10 COThIX (Hampumep, 1.03 A, 0.50 A).

OtBet:[, = %Il = 0,24 A.
Ortset:0,24



3aganue 7.
Bapuanr 7.

B usmepurenbHbIx npubopax, UCIOJIb3yEMBIX

B MOJEBOM  TIEOJOTHMH,  BCTPEYAIOTCS
ANEKTPUICCKUEC CXEMBI pa3InIHON
CITOKHOCTH. Paccmotpum bparmeHT
1o100HO CXEMBI (cm. PUCYHOK).

ComnpoTHBICHUS PE3UCTOPOB IIOKAa3aHbl Ha
cxeme, R =20 Om.

[TonynpoBonuukoBelii  auoa  JI  umeer
HYJIEBOE CONPOTHUBJICHHUE, €CJIM TOK TEYET IO
HeMy OT Touku B k Touke A. B oOpaTtHOM
HaIlpaBJIECHUU JIMOJ TPEACTaBIsAET CO0Oit
Pa3phIB AJICKTPUIECKOM IIETIH.

/]
R
3R R
A
6 R
B
7]

Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKUTEIBHBIM MOJIFOCOM UCTOYHHKA TOKA, TO Mo pe3uctopy 3R Teuér Tok |1 = 0,72 A. Kakoii Tok
MOTEUYET [0 3TOMY PE3UCTOPY, €CIM CMEHUTH TOJSAPHOCTh HANpshkeHuss U Ha TIPOTHBOIIOIOKHYIO?
OTBeT B ammepax OKpyriurte A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l; =-1; = 0,54 A.
Ortsert:0,54



3aganue 7.
Bapuanr 8.

B m3meputenbHbIX mpudopax, UCIOIb3yEMbIX

B [OJCBOH  TEOJIOTHH,  BCTPEYAIOTCS
ANEKTPUICCKUEC CXEMBI pasIMyHON
CITOKHOCTH. Paccmotpum bparmeHT
1o100HO CXEMBI (cm. PHUCYHOK).

ConpoTuBieHHUs] PE3UCTOPOB IMOKA3aHbl Ha
cxeme, R =25 Owm.

[TonynpoBonnukoBeli  auon  JI  umeer
HYJIEBOE COIPOTUBIICHUE, €CIU TOK TEUET IO
HeMy oT Touku B k Touke A. B oOparHOM
HaNpaBICHUU JHOJ NPEACTaBIseT COoOOM
pa3pbIB ANEKTPUUYECKOM LIETIH.

]
R
3R R
A
6 R
B
]

Ecin x Toukam A u B mpunoxkeno nocrosunoe manpsoxenme U, npuuém Touka A coemunena ¢

MOJIOKUTEIHHBIM MOJIFOCOM UCTOYHHKA TOKA, TO 1Mo pe3uctopy 3R Teuér Tok |1 = 0,24 A. Kakoii Tok
MOTEUYET [0 3TOMY PE3UCTOPY, €CIM CMEHUTH TOJSAPHOCTh HANpshkeHuss U Ha TIPOTHBOIIOIOKHYIO?
OTBeT B ammepax OKpyriure A0 coTbix (Hampumep, 1.03 A, 0.50 A).

Otser:l; =-1; = 0,18 A.
Ortser: 0,18



3ananmue 8.
Bapuanr 1.

Ha yronpHoMm MecTopoxxieHnn Ha riryouHe B npeaenax ot 150 no 200 MeTpoB coznepkaHue MeTaHa
paBHOMepHO yBenuunBaeTcs Ha 0.2 ky0. M\T py BO3pacTaHuy IIIyOMHBI HA 5 METPOB, a Ha
rinyoune, 6onpmierr 200 metpoB — Ha 0.15 ky6. M\t ipu Bo3pactanuu ri1youns! Ha 10 metpoB. Ha
riyoune 180 MeTpoB copepikanue Metana paBao 20 ky0. m\t. UeMy paBHO cojiepkaHue MeTaHa Ha
rnyoune 250 metpoB?

Pemenue. CkopocTh BO3pacTaHus INIOTHOCTU MeTaHa ¥y Ha npoMexxyTke ot 150 g0 200 meTpoB
paBHa 2% =0.04(xy0. M Ha T/M), Ha TpomexyTKe oT 200 1o 350 MeTpoB — 2% = 0.015(xy6. M Ha
1 1

t/M). Coneprkanue metana Ha riayoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy) vy, 318Ch
h1 = 150. HpI/I h =180 IIOJIyYHUM Cq = C(h) - (h - hl)vl,CZ =c + Ahlvl,c =cy+ (h3 -
h;)v, Iloacramsist TaHHBIE YCIOBUS, MTOTYyIHM

Otger: 21.55(ky0. mM\r)



3amanmue 8.
Bapuanr 2.

Ha yronsHOM MecTOposkieHuH Ha TiryouHe B mipeaesniax ot 150 1o 200 MeTpoB cojep:kaHne MeTaHa
paBHOMepHO yBenuuuBaeTcs Ha 0.2 ky0. M\T py BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpiier 200 metpoB — Ha 0.15 ky6. M\t ipu Bo3pacranuu riryouHsl Ha 10 meTpoB. Ha
rinyoune 180 MeTpoB copepkanue Merana paBHo 20 ky0. m\t. Uemy paBHO coepkaHHe METaHa Ha
riyoune 230 metpoB? OtBet naiite ¢ TouHOCTHIO 710 0.01 Ky0. M\t

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. M Ha T/M), Ha TpoMexyTKe oT 200 10 350 MeTpoB — i% = 0.015(ky6. M Ha
1 1

1/M). Coneprkanue metana Ha riayoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy) v, 318Ch
h1 = 150. HpI/I h =180 IIOJIyYHUM Cq = C(h) - (h - hl)vl,CZ =c + Ahlvl,c =cy+ (h3 -
hy)v,.IloacraBss gaHHBIC YCIOBUS, MOIYIUM

Otger: 21.25(ky0. mM\r)



3amanmue 8.
Bapuant 3.

Ha yronsHOM MecTOposkieHuH Ha TiryouHe B mipeaesniax ot 150 1o 200 MeTpoB cojep:kaHne MeTaHa
paBHOMepHO yBenuunBaeTcs Ha 0.2 ky0. M\T Ipy BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpmierr 200 metpoB — Ha 0.15 ky06. M\t ipu Bo3pactanuu ri1youns! Ha 10 metpoB. Ha
riyoune 170 MeTpoB copepkanue Metana paBHO 19 ky0. m\t. Uemy paBHO coepkaHHe METaHa Ha
riyoune 230 metpoB? OtBet naiite ¢ TouHOCTHIO 70 0.01 KYO. M\T

Pemenue. CkopocTh BO3pacTaHus INIOTHOCTU MeTaHa ¥y Ha npoMexxyTke ot 150 go 200 meTpoB
paBHa 2% =0.04(xy6. M Ha T/M), HA mpomexkyTke oT 200 1o 350 MeTpoB — 2% = 0.015(ky0. M Ha
1 1

1/M). Coneprkanue metana Ha riayoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy) vy, 318CH
h1 = 150. HpI/I h =180 IIOJIYYHUM Cq = C(h) - (h - hl)vl,CZ =c + Ahlvl,c =cy+ (h3 -
h;)v, Iloacraisist TaHHBIE YCIOBHS, MTOTYyYHM

Otger: 20.65(xy0. M\r)



3amanmue 8.
Bapmuanr 4.

Ha yronsHOM MecTOposkieHHH Ha TiryouHe B mipeaeniax ot 150 go 230 MeTpoB cojep’kaHne MeTaHa
paBHOMepHO yBenuunBaeTcs Ha 0.2 ky0. M\T Ipy BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpiei 230 metpoB — Ha 0.15 ky06. M\t ipu Bo3pacranuu riryouHsl Ha 10 meTpoB. Ha
riyousne 170 MeTpoB copepikanue Metana paBao 19 ky0. m\t. UeMy paBHO cojiepkaHue MeTaHa Ha
riyoune 245 metpoB? OtBet naiite ¢ TouHOCTHIO 70 0.01 KYO. M\T

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. M Ha T/M), Ha TpoMexyTKe oT 200 10 350 MeTpoB — i% = 0.015(ky6. M Ha
1 1

1/M). Coneprkanue metana Ha riayoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy) v, 318Ch
h1 = 150. HpI/I h =170 IIOJIyYHUM Cq = C(h) - (h - hl)vl,CZ =c + Ahlvl,c =cy+ (h3 -
hy)v,.IloacraBss gaHHBIC YCIOBUS, MOIYIUM

Otger: 21.63(ky0. M\r)



3amanmue 8.
Bapuanr 5.

Ha yronsHOM MecTOposkieHHH Ha TiryouHe B mipeaeniax ot 150 1o 190 MeTpoB coaepkaHne MeTaHa
paBHOMepHO yBenuuuBaeTcs Ha 0.2 ky0. M\T py BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpuier 190 metpoB — Ha 0.15 ky6. M\t ipu Bo3pactanuu riryouHsl Ha 10 meTpoB. Ha
riyoune 160 MeTpoB copepikanue Metana paBHo 19 ky0. m\t. UeMy paBHO cojiepkaHue MeTaHa Ha
riyoune 246 metpoB? OtBeT naiite ¢ TouHOCTHIO 710 0.01 KyO. M\t

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. M Ha T/M), Ha TpoMexyTKe oT 200 10 350 MeTpoB — i% = 0.015(1/ky6.m).
1 1

Conepxxanue metana Ha riyoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy)vy, 31ech hy =
150. HpI/I h =160 IIOJIYYUM C; = C(h) - (h - hl)vl,Cz =c+ Ahlvl,c =cy+ (h3 -
hy)v,.IloacraBss gaHHBIC YCIOBUS, MOIYIUM

Otger: 21.04(xy0. m\r)



3amanmue 8.
Bapuanr 6.

Ha yronsHOM MecTOposkieHHH Ha TiyOuHe B mipeaeniax ot 160 go 180 MeTpoB coaepkaHne MeTaHa
paBHOMepHO yBenuunBaeTcs Ha 0.2 ky0. M\T Ipy BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
rinyoune, 6onpmierr 190 metpoB — Ha 0.15 ky6. M\t ipu Bo3pactanuu riayouns! Ha 10 metpos. Ha
riyoune 160 MeTpoB copepikanue Metana paBHo 19 ky0. m\t. UeMy paBHO cojiepkaHue MeTaHa Ha
riyoune 246 metpoB? OtBeT naiite ¢ TouHOCTHIO 70 0.01 Ky0. M\T

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. M Ha T), Ha mpomexyTke oT 200 10 350 MeTpoB — 2% = 0.015(kxy0. m\r).
1 1

Conepxxanue metana Ha riyoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy)vy, 31ech hy =
150. HpI/I h =180 IIOJIYYUM C; = C(h) - (h - hl)vl,Cz =c+ Ahlvl,c =cy+ (h3 -
h;)v,.IloacraBss faHHBIC YCIOBUS, MOIYIAM

Otger: 20.79(xy0. M\r)



3amanmue 8.
Bapmuanr 7.

Ha yronsHOM MecTOposkieHHH Ha TiyOuHe B mipeaeniax ot 160 go 180 MeTpoB coaepkaHne MeTaHa
paBHOMepHO yBenuuuBaeTcs Ha 0.2 ky0. M\T py BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpuier 190 metpoB — Ha 0.15 ky6. M\t ipu Bo3pactanuu riryouHsl Ha 10 meTpoB. Ha
riyoune 160 MeTpoB copepkanue Metana paBHO 21 ky0. m\r. Uemy paBHO cojiep:kaHHe METaHa Ha
riyoune 246 metpoB? OtBeT naiite ¢ TouHOCTHIO 710 0.01 KyO. M\t

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. M Ha T), Ha mpomexyTke oT 200 10 350 MeTpoB — 2% = 0.015(kxy0. m\r).
1 1

Conepxxanue metana Ha riiyoune h, h € [150,200] pasuo c(h) = ¢; + (h — hy)vy, 31ech hy =
150. HpI/I h =180 IIOJIYYUM C; = C(h) - (h - hl)vl,Cz =c+ Ahlvl,c =cy+ (h3 -
hy)v,.IloacraBss gaHHBIC YCIOBUS, MOIYIUM

Otger: 19.79(xy0. mM\r)



3amanmue 8.
Bapuanr 8.

Ha yronsHOM MecTOposkieHuH Ha TiryouHe B mipeaesniax ot 150 1o 200 MeTpoB cojep:kaHne MeTaHa
paBHOMepHO yBenuunBaeTcs Ha 0.2 ky0. M\T Ipy BO3pacTaHuM IIIyOMHBI HA 5 METPOB, a Ha
riyoune, 6onpmierr 200 metpoB — Ha 0.15 ky06. M\t ipu Bo3pactanuu ri1youns! Ha 10 metpoB. Ha
riyoune 160 MeTpoB copepkanue Metana paBHO 21 ky0. m\r. Uemy paBHO cojiep:kaHHe METaHa Ha
riyoune 246 metpoB? OtBeT naiite ¢ TouHOCTHIO 70 0.01 Ky0. M\T

Pemenne. CxkopocTh Bo3pacTaHus INIOTHOCTH METaHA vy Ha mpoMexyTke oT 150 1o 200 meTpoB

paBHa 2% =0.04(xy6. m\t), Ha mpomexyTke oT 200 MeTpoB — 2% = 0.015(xy6. m\t). Comepskanue
1 1

MmeraHa Ha riyoune h, h € [150,200] paBuo c(h) = ¢; + (h — hy)vy, 31ech hy = 150. Ilpu

h =180 IIOJIyYHUM Cq = C(h) - (h - hl)vl, c; =¢C + Ahlvl, c=¢Cy+ (h3 - hz)Uz.HOI{CTaBHHH

JAaHHBIE YCIIOBHUSI, MTOIYYUM

Ortset: 22.79(ky6. M\1)



3aganue 9.
Bapuanr 1.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS] BOJY HarpeTh 10 Temnepatypsl t; = 20°C,He00X01uMo nepeaTh JIbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT kosmmuectBo TerioThl 0,83Q? OTeer B rpaxycax Lenbcus (°C) okpyrimmTe 10 A€CITHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pa3zom, 0,83Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydernnoit Boabl ot 0°C 10 t3 octaércst koaudectBo TermioTsl 0,83Q — Q.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
083Q — Q1 c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,83 — 0,807 23 .
t3 th'szolﬁzZ"l C.
OtBet:t; = 2,4°C

Ortser: 2,4



3aganue 9.
Bapuanr 2.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS BOJY HarpeTh A0 Temnepatypsl t, = 20°C, HeoOX0AUMO MepeaaTh Jbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT kosmmuectBo TerioThl 0,85Q? OTeer B rpaxycax Lenbcus (°C) okpyrimmTe 10 A€CATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 [x/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pa3zom, 0,85Q > Q4, u t3 > 0°C.
Ha narpeBanue noixyderHoi Bojabl ot 0°C 1o t3 ocraéres kommuecTBO TeruioTel 0,85Q — Q.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
0,85Q — Q1 _c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyJIa
0,85 — 0,807 43 .
t3 =t '—1—0,807 = ZO-Ez 4,5°C.

Oteer:t; = 4,5°C

Ortser: 4,5



3aganue 9.
Bapuanr 3.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS BOJY HarpeTh A0 Temnepatypsl t, = 20°C, HeoOX0AUMO MepeaaTh Jbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT KosimuectBo TermioThl 0,87Q? Oteer B rpaxycax Lenbcus (°C) okpyriauTe 10 ASCATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6bl HArPETH JIEA 0 TEMIIEPATYPHI IUIABICHUS M ITOJHOCTHIO €0 PACILIABUTh, HEOOXOJMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pa3zom, 0,87Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydennoit Boabl ot 0°C 10 t3 octaércst koaudectBo TerioTsl 0,87Q — Q4.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
087Q — Q1 _c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,87 — 0,807 63 .
t3 ztz'WZZO'ﬁz@S C.
Oteer:t; = 6,5°C

Ortser: 6,5



3aganue 9.
Bapuanr 4.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS] BOJY HarpeTh 10 Temnepatypsl t; = 20°C,He00X01uMo nepeaTh JIbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT kosmmuectBo TerioTel 0,89Q? OTeer B rpaxycax Lenbcus (°C) okpyrimmTe 10 A€CATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pa3zom, 0,89Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydernnoit Boabl ot 0°C 10 t3 octaércst koaudectBo TermioTsl 0,89Q — Q.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
0,89Q — Q1 c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,89 — 0,807 83 .
t3 ztz'WZZO'ﬁz&6 C.
OTtBeT:t; = 8,6°C

Ortser: 8,6



3aganue 9.
Bapmuanr S.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS BOJY HarpeTh A0 Temnepatypsl t, = 20°C, HeoOX0AUMO MepeaaTh Jbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT kosmmuectBo TerioThl 0,91Q? OTeer B rpaxycax Lenbcus (°C) okpyrimmTe 10 A€CATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaenbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pazom, 0,91Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydernnoit Boabl ot 0°C 10 t3 octaércst koaudectBo TermioTsl 0,91Q — Q4.
CocTaBUM OYEBUIHYIO TTPOTIOPIIUIO:
091Q — Q1 _ c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,91 — 0,807 103 .
t3 =~ tz 'W: 20@*‘5 10,7 C.
OtBet:t; = 10,7°C

Ortser: 10,7



3aganue 9.
Bapuanr 6.

B kactprone nexuT Kycok JibJia, TemrepaTrypa koroporo t; = —10°C. UroOsl pacTonuth nEM 1
MOJIYYMBIIYIOCS] BOJY HarpeTh 10 Temnepatrypsl t, = 20°C, Heo6XoauMo nepeaaTs JbIay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT kosmmuectBo TerioThl 0,93Q? Oteer B rpanycax Lenbcus (°C) okpyrimmTe 10 A€CATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTh Jibaa ¢; = 2100 [x/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pazom, 0,93Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydernnoit Boabl ot 0°C 10 t3 octaércst koaudectBo TerioTsl 0,93Q — Q4.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
0,93Q — Q1 c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,93 — 0,807 123 .
t3 =~ tz 'W: 20@*‘5 12,7 C.
OtBet:t; = 12,7°C

Ortser: 12,7



3aganue 9.
Bapmuanr 7.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS BOJY HarpeTh A0 Temnepatypsl t, = 20°C, HeoOX0AUMO MepeaaTh Jbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT KosimuectBo TermioThl 0,95Q? Oteer B rpanycax Llenbcus (°C) okpyriuTe 10 ASCATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6bl HArPETH JIEA [0 TEMIIEPATYPHI IUIABICHUS M ITOJHOCTHIO €0 PACILIABUTh, HEOOXOMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pazom, 0,95Q > Q4, u t3 > 0°C.
Ha narpeBanue nomyderHoi Bojasl ot 0°C 1o t3 ocraéres kommuecTBO TeruioTsel 0,95Q — Q.
CocTaBuM OYCBUIHYIO ITPOITOPIIHIO:
0,95Q — Q1 _ c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyza
0,95 - 0,807 143 R
t3 =t 'Tw= ZO'E% 14,8°C.
OTtBet:t; = 14,8°C

Ortser: 14,8



3aganue 9.
Bapuanr 8.

B kactprone nexuT Kycok JibJia, Temrmeparypa koroporo t; = —10°C.Uto0s! pacTonuTh n€a 1
MOJIYYMBIIYIOCS BOJY HarpeTh A0 Temnepatypsl t, = 20°C, HeoOX0AUMO MepeaaTh Jbay
KoMuecTBO TeroThl Q. Jlo Kakoil TemmnepaTypsl t3 HarpeeTcs: COAEPKUMOE KaCTPIOJIH, €CIH JIEN
noryduT KosmmuectBo TerioTel 0,97Q? Oteer B rpanycax Lenbcus (°C) okpyrimmTe 10 A€CATHIX
noueit (narpumep, —3.1°C, 14.5°C).

V nenbHast TEMI0EMKOCTS Jibaa ¢; = 2100 Jx/(kr - °C),

yaenbHast TeryIoTa tiasienus jgpaa A = 330 k/[K/Kr,

yaelnbHast TEII0EMKOCTD Jibaa ¢; = 4200 [bx/(kr - °C).

Pemenne.
Q =c;m(0 —ty) + Am + c,;m(t, — 0).
Yro6sl HArpETh JIET 0 TEMIIEPATYPHI IUIABICHHS M ITOJHOCTHIO €r0 PACILUIaBUTh, HEOOXOIHMMO
Q1 =cym(0 —t;) + Am.

Ql _ Clm(O - tl) + Am _ C1 (0 - tl) +A _
Q B Clm(O - tl) +Am + sz(tz - 0) - 61(0 - tl) + A+ Cz(tz - 0) B
2100 -10 + 330 - 103 351
=~ 0,807.

~2100-10 + 330103 +4200-20 435
Takum o6pazom, 0,97Q > Q4, u t3 > 0°C.
Ha narpeBanue nonydernnoit Boabl ot 0°C 10 t3 octaércst koaudecTBo TermioTsl 0,97Q — Q4.
CocTaBUM OYEBUIHYIO TTPOTIOPIIUIO:
097Q — Q1 _ c;m(tz —0)
Q—0Q1  cm(t;—0)

OTKyda
0,97 — 0,807 163 .
t3 =~ tz 'W: 20@*‘5 16,9 C.
OTtBeTt:t; = 16,9°C

Ortser: 16,9



