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BBEOEHUE

Hacrosimme meronnueckue ykazaHus NpPENIararoT aclIUpaHTaM JHEBHOW U
3a04HOM (opM OOydeHHs BapUaHTBl KOHTPOJIBHOTO 3aJaHMsl, COCTOSLIETO W3
[IEPEYHs KOHTPOJIBHBIX BOIIPOCOB M JECATH 3a4ad II0 OCHOBHBIM pa3fesiam
JUCLUIUIMHBI C METOAUYECKUMHU YKA3aHUSMHU 10 UX PELICHUIO, a TAKXKE IepEeYCHb
PEKOMEHTyEMOU JIMTEPATYPHI.

Llenpr0 JaHHBIX METOAMYECKUX YKa3aHW  SBIAETCS  3aKpEIJICHHE
MOJIyYEHHBIX TEOPETUYECKUX 3HAHUM MO JUCUUIUIMHE, OBJIAJCHHE METOAUKON
pacueTa OCHOBHBIX IIapaMETPOB  COJIHEYHBIX, BETPOBBIX, OHUOTa30BbIX,
reoTepMaJIbHbIX YHEPIETUYECKHUX YCTAHOBOK.

ACTIMPAHT JOJKEH CAMOCTOSITENIBHO B COOTBETCTBUU C ITPEVIOKEHHBIM EMY
3alaHUE€M OTBETUTh HA KOHTPOJBHBIE BOIPOCHL, IPOU3BECTH HEOOXOIUMBIE
pacueTbl, 0QOPMUTh C MNPUHATHIMH CTaHJIAPTAMU 33JaHUE MU 3AIIUTUTH €ro Y
IPENOaBATEIIS.



1. YHEBHAA NMPOIrPAMMA ANCLUMNNIUHDI

1.1 Ileau u 3a7a4u OCBOEHUSI JUCIUILIMHBI

Heanb W3yYECHUS JTaHHOU y4eOHOM JTUACHMILINHBI CpencrBa
pacnpeae/JéHHOM TeHepauMu HAa CeJbCKOXO3SMCTBEHHBIX IpPeXNpPUATHSAX
SBJISICTCSL M3YUYCHHME PA3JIUYHBIX CPEICTB PACHPEACIEHHOW TeHepaluu, HX
KOJIMYECTBEHHBIX W KAYE€CTBEHHBIX XAPAKTEPUCTUK M TPUMEHEHHUE JaHHBIX
CPEICTB B CEJILCKOM XO3SIHCTRBE.

3amauu U3ydeHus JaHHON y4eOHOW TUCIUIUIUHBI ITPEyCMaTPUBAIOT:

. U3yYEHUE BO3MOXXHOCTEH NPUMEHEHUS MCTOYHUKOB paclpeeIeHHOM
reHEPALMH B CUCTEMaX SHEPrOCHA0XKEHUS CEJIbCKOXO3SIMCTBEHHBIX MPEAPUSITHIA;
. U3YyYEHUE M OCBOCHHE COBPEMEHHBIX TEOPETUYECKUX U MPAKTUYECKUX

METOJIOB  OIICHKHM  9KOJOTHYECKHX, OSKOHOMHYCCKHX M  JHEPIeTHYCCKUX
MoKa3aTeliel pa3InyHoOro poJia CPEICTB PACIPEICIIEHHON TeHEpaIuH;

. aHaJu3 BJIMSHUA PaCIpeeIEHHON T€HEpalMi Ha €IMHYI0 SHEPIeTUYECKYIO
CUCTEMY;
. HAay4YUTbCA HUCIOJIb30BATh CPEACTBA PACIPENICIICHHOW T'eHEpPAlU C LEIbI0

3HCpFOC6epC)KCHH}I Ha CEJIbCKOXO03SMCTBEHHbBIX MNPCANPUATUAX W YIYUIICHHUA
OKOJOI'MYCCKHUX YCHOBHﬁ.



Paspgen 1. Ucnonb3oBaHMe CoNHLUA Kak UICTOYHMKA TENJI0OBOM
3Heprun. PoToanekTpuyeckne npeobpasoBartenu
CONHEYHOM 3Heprumn

OHepreruueckass cBeTUMOCTh COJNHIIA M CHEKTpaJIbHbIE XapaKTEPUCTUKU
colHeyHoro wu3nydeHus. Ilpsmoe U  paccesHHoe oOnydeHue. BrusHue
reorpa@UyecKux  KOOpAWHAT, OPHUEHTUPOBKH TMPUEMHUKA OOJyueHUs B
IIPOCTPAHCTBE, BPEMEHHU CYTOK M BpeMeHu rojaa. HarpeBanue Boabl. ConHEUHBIN
KOJUIEKTOP U CIocoObI MoBbIIeHHs ero 3¢ dexTuBHOCTH. OOOTpEB MOMEIIECHUS U
ropsiuee BojgocHaOxeHue. CoylHEeUHble KOHAUMUMOHEPHL. [lpombllieHHOE U
CEJIbCKOXO35IICTBEHHOE MCIOJIb30BaHUE. TeIIOBbIE AIEKTPOCTAHLIUU. Teruipbl.
OnpecHurenn coneHo BoAbl. CONHEUHbIE KyXHA. DKOHOMHUKA U DKOJIOTHS.

®u3znyecKre OCHOBBI MPEOOpPA30BaHUSI SHEPTUU COJHEUHOI'O W3IIyYEHHS B
IEKTPUYECKYI0 DHEPrUI0. XapakTepHble pa3mepbl (oToieMeHToB. llotepu u
Meroabl 00pbObl ¢ HUMH. Ko3adduuumeHnt nonesHoro aercTBus (HoTod3IEMEHTa U
MepCHeKTuBbl ero ypennueHus. KoHCTpykuus (OTO’IEeMEHTOB M OCOOEHHOCTH
TE€XHOJIOTUH UX M3TOTOBJICHHUS. VICMOIB30BaHNE MOHO- U MOJMKPUCTAILINYECKOTO
KPEMHHSI U JPYyTUX MarepuanoB. [[pyrue MeTonpl MOJyYEHHS SJIEKTPUUYECKON
DHEPIUH: BHEIIHUI doToadhdexr, TEPMOAJIEKTPOHHAS SMHCCHS,
TEPMONIEKTPUYECTBO. DKOHOMHUKA U YKOJIOTHI.

Paspgen 2. dnekTpu4yeckue cTaHuuu, paboTaroLwme Ha IHeprum BeTpa

OO0mue XapakTepUCTUKH BETPSHBIX DJIEKTPUUYECKHX YCTaHOBOK (BJY).
B3anmoneiicTBre IonacTy BETpsika ¢ MOTOKOM Bo3ayxa. BOY ¢ ropuzoHTanbHOM
U BEpTUKaIbHOW OChbl0. CBs3b MOIIHOCTA M CONPOTHUBJICHUS BETpPSIKA C
napamMeTpamMu HaOeraromiero mnoroka. ONTUMaNbHBIA pPEeXKUM PabOTHI KoJjeca.
Cratuctuyueckue  xapakTepucTuku  Berpa. BOY  gnga mpousBoicTBa
AIIEKTPOIHEPTUH U MEXaHWU4ecKoil pabotel. OnTumanbHOe pasmenienue BOY.
DKOHOMUKA U 3KOJIOTHSI.

Paspen 3. BnuaHue n aHanmn3 B3ammoaemcTtBuUA UCTOYHUKOB
pacnpenenéHHou reHepauum

I/Ineaanaﬂ H pealibHas1 MOIMHOCTb MCTOYHHUKOB. AKTHUBHBIC U PEAKTHUBHBIC MOIITHOCTH.
OntumanbHele 3HAYCHUS MOH_[HOCTCI‘/JI. CxeMbI SHGKTpOCTaHHI/Iﬁ n €€ OCHOBHBLIC
DJICMCHTHI.



Paspen 4. BuoaHepreTuka u eé ncnonb3oBaHUe B 3N1IEKTPOCHabXeHun
npeanpuatumn AlMK

Knaccudukanus. bBUoTommmBo aJisi SHEPTreTUKU U OBITOBOTO MOTPEOICHUS.
TexHonoruss 00pabOTKM OMOTOIIMBA. YCTAaHOBKHM I MPOU3BOJACTBA TeEILIa,
MAPOJIN3a, TUAPOTCHU3AINHY, Orora3a. DKOHOMHKA M SKOJIOTHSL.

CtpoeHue 3emyiM W HW3MEHEHHME TEeMIepaTypbl B 3€MHOH  KOpE.
Knaccuduxkanus reorepMalibHbBIX paiioHOB. Hanbosee nepcrnekTuBHbIE paioHbI B
Mupe u Poccun. 3amac 3HEpruyM B 3€MHOM KOpE€ M METOIbI €€ HMCIIOJIb30BAHMS.
EcTtecTBeHHBIM BOJIOHOCHBIN CIOM. MCIOIb30BaHME Te€OTEPMATIbHON SHEPTUU IS
oborpesa 1 MoTyYCHHS JICKTPUICCKON SHEPTUU. DKOHOMHUKA U SKOJIOTHSI.

Pasgen 5. I'M.qpoaHepreTMKa ManbIX peK B CeNlbCKOW MEeCTHOCTHU

Crneunduueckue mnpoOIeMbl aKKyMyJUPOBaHUS U MEpeJayd SHEPruu IMpu
UCIIOJIb30BAaHUM  PA3JMYHBIX  BO30OHOBJISIEMBIX  WCTOYHMKOB  JHEPTUHU.
buoakkymysaTopel. XUMHYECKHME AKKyMYJIATOPBL. TOIUIMBHBIE  3JIEMEHTHI.
XpaHEeHUE SHEPreTUYECKH LIEHHBIX BEIIECTB. AKKYMYJIATOPHBIE 3JEKTpoOaTapeu.
TennoBble akKKyMyaATOpBI. ['MapocTaTMdyecKkue akKyMyJsTOpbl. PesepByaphl co
cKaTtbIM Bo3ayxoM. MaxoBuku. [lepenaua sHeprum mnortoka Ouomacchl, Tera,
XUMHYECKH aKTUBHBIX BELIECTB, dJIEKTPOIHEPIUH.

2. COOEPXXAHUE KOHTPOJIbHOIO 3AA0AHUA

3agaum

1. Ha conHe4yHOM »3JEKTPOCTaHIMHM OAalllEHHOTO THUIIA YCTAHOBJIEHO N
reIMOCTaTOB, KaXIbIi W3 KOTOPHIX HMMEeT MoBepxHOCTh F.. ['emmocraTs
OTPaXalOT COJIHEYHBbIE Jy4d Ha TMPHUEMHHUK, HAa MOBEPXHOCTH KOTOPOTO
3aperucTpupoBaHa MaKCHUMajibHasi SHEpreTudeckas ocBelleHHOCTb Hppy = 2,5
MBt/M?. Koopduument orpaxenus remocrata R, = 0,8. xo>dduuuent
norJyiomenusi npueMHuka A, = 0,95. MakcumanbHasi OOJy4EeHHOCTh 3€pKajia
remrocrara H. = 600 Br/m?.

OnpenenuTth TIIOMIAIF TOBEPXHOCTH MPUEMHHUKA F,p M TETUIOBBIE MOTEPH B
HEM, BBbI3BaHHBIC W3IYYCHHWEM M KOHBEKIIMEW, eciau pabouas Temmeparypa
TeruioHocuTest cocraBisier t. CremeHb YepHOTHl MpHEMHHKA & = 0,95.
KoHnBekTHBHBIE TOTEPU B [1BA pa3a MEHBIIE MOTEPh OT U3TYUYCHUS.



2. Ouenutp BO3MOXHYIO BenunuuHy aerctButensHoro KIIJ OTOC,
paboyuM TEJIOM KOTOpOM SIBIsIETCS aMMMAaK, €ClId TeMIliepaTypa BOAbI Ha
MOBEPXHOCTH OKeaHa 11, a Temmeparypa Boabl Ha Tiyoune okeana t2. Kakoit
pacxon Terioit Bojbl V notpedyercs mist OTOC momuocthio N? Cuurtaercs, 4To
nevicrButenbHblil K1 7 okeannueckoit TOC, mcnonp3yromei teMnepaTypHbId
nepernaj; MOBePXHOCTHBIX M TiyOMHHBIX BOJ (T1-T2) = AT wm paboraromeli 1mo
uukny Penkmna, B 1Ba pasa wmenbmie Ttepmuyeckoro KIIJ[ ycranoBkw,
paboraromeii o nukity Kapso, gi.

Cuurarh, YTO MIOTHOCTH BoAbl p = 1:10% xr/m°, a ynensHas MaccoBas
ternoeMkocTs Cp = 4,2-10% Ix/(xr-K).

3. OmpenenuTh HaYaJIbHYIO TeMIepaTypy {2 U KOJIMUECTBO reoTepMaibHON
sHeprun E, BOJOHOCHOTO IIacTa TONIIMHON N mpu riyOwHe 3aieranvs Z, eciu
3aaHbl  XAPAKTEPUCTUKM IIOPOABI IIIACTa: IUIOTHOCTE pp = 2700 kr/m3
nopuctocte a = 5 %; ynaenbHas TtemnoemMkocth C, = 840 Jlx/(xr-K).
Temmneparypusiii rpanuent (dt/dz) BeIOpaTh Mo TabyMIle BAPUAHTOB 3aJaHHSI.

CpenHioro TeMieparypy MmoBepxHOCTH o mpuHATh paBHOU 10 °C. Y nenbHas
TeroeMkocTh Boasl C, = 4200 JIx/(xr-K); mnortocts Bogsl p = 1-10% kr/md.
PacueT mNpoM3BECTH IO OTHOLICHWIO K ILIOIAAM moBepxHoctH F = 1 kM2
MuHMMaIBHO AOMYCTUMYIO TEMIIEPATYPY IUIacTa NMPUHATH paBHOM t1 = 40 °C.

OrnpenenuTh Takke MOCTOSIHHYIO BPEMEHU HM3BJICUEHUS TEIIOBOM SHEPruu
To IIPY 3aKaYMBAHUK BOIBI B IacT u pacxone ee V = 0,1 m%/(c-xm?). Kakosa Gyaer

TCIUIOBasi MOIIHOCTh, HM3BJIekaeMas mnepBoHadanbHo (0E/dz)= u uepe3 10 ner

(d E/dZ)T=10?

4. Onpenenuth 00beM OHorazoreHeparopa Vs U CyTOUHBIA BBIXOJT OMOTrasa
V. B yCTaHOBKE, YTWJIM3UPYIOIIEH HABO3 OT N KOPOB, a TaKke 0OEeCreUnBaEMYO
eto TemioByto MomHOCTh N. Bpems mukna cOpaxuBanuss T = 14 cyr npu
temriepatype t = 25 °C; momaua cyxoro cOpaxmuBaemMoro Marepuana OT OJTHOTO
YKUBOTHOTO UJET cO cKopocThio W = 2 Kr/cyT; BeIX0J OMOTa3a U3 Cyxoi Macchl v,
= 0,24 M3 /xr. Conepxanue MeTana B 6uorase cocrasiser f,. KI1J] ropenounoro
yctpoiictBa #. [IMOTHOCTH CyXoro Marepuana, pacmpeleIeHHOTO B Macce
OMOra30reHepaTopa, Peox =~ 50 kr/m2. TemnoTa cropaHusi MeTaHa IIPH HOPMAaJIbHbIX
usnueckux ycnosusax Q.” =28 MJIx/mC.

5. Jlns ororuieHHs oMa B TEYCHHE CYTOK MOTPeOyeTcs KOJIMYECTBO
teroTel Q. Ilpu MCHoNb30BaHMM JJIS ATOM LEIHM COJHCYHOM DHEPIHH TEIUIOBas
SHEPTUss MOXKET OBITh 3amaceHa B BOJSHOM akkyMmyssitope. [lomyctum, drto
TeMmneparypa Tropsued Boawsl ti. KakoBa mgomxHa OBITH €MKOCTh Oaka
akKKyMyJssiTopa V, eclid TeTioBasi SHEPTUSI MOXKET MCI0JIb30BaThCS B
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OTOMUTENBHBIX IEJIAX 0 TeX MOp, IOKa TeMIepaTypa BOAbI HE MOHU3UTCS 110 12?
BennunHbl TEIIOEMKOCTH ¥ IVIOTHOCTH BOJIBI B3SITh U3 CIIPABOYHOM JINTEPATYPHI.

6. OueHnTh TPWIMBHBIA MOTEHIMAN OacceiiHa, eciu ero Twomanp F,
a CpeIHss BeIMUrHA pnBa Rep.

7. Onpenenuth MomHocTh Mano ['DC, ecau pacxon Boasl Q, Hamop H.
Kak wusmenutcs momiHOoCcTh Masio I'DC, ecnm Hamop Bomoxpanuwiuiia H B
3aCyNUIMBBIA TEPHOJ YMEHBIIUTCA B N pas, a pacxod Bojabl Q coOkpaTUTCs Ha
m %? IloTtepu B THAPOTEXHUUYECKUX COOPYKEHHSIX, BOJOBOJAX, TypOHMHAX U
Tr€HEepaTOpaX CUUTATh MMOCTOSHHBIMU.

8. OmpenenuTs MOIIHOCTh BETPOBOM SJIEKTPOCTAHIIMH, COJEpKamen N
OJIHOTUITHBIX BETPOIHEPreTUYECKUX YCTaHOBOK. J[mmHa jomactu BeTpokosieca L;
CKOpOCTh BeTpa V; KoddduimeHT ucnosb3oBanus sHepruu Betpa & = 0,42; KII]]
BETpOdHEpreTHdYecKo ycraHoBku # = 75 %; KIIJI doToannekTpudeckux
npeoOpazoBareneii ng, = 15 %; Temmeparypa Bo3ayxa t; armocdepHoe
JABJICHUE P.

9. OmpenenuTh TEIUIOTY, TOJBOAUMYIO T€IMOCTATAMH K YCTaHOBJICHHOMY
Ha OalllHe MaporeHepaTopy, €CiAu KOJUYECTBO IeIMOCTaTOB N; IJIOMIA[b 3epKall
OJIHOTO TenuocTaTta F; MHTEHCUBHOCTBH CONHEUHOro u3nyudeHus |; koapduuueHt
3()PEKTUBHOCTH HCMOJIb30BAHUS COJTHEYHOTO W3JIyuYeHHS .. Onpenenutsb
MOITHOCTh MAPOTYpOUHHOM COJIHEUHOM DJICKTPOCTAHIIMHM, €CIU TEePMUUYECKUIN
KITZ maporypOWHHOM COMHEYHOW SHepreTudeckol ycraHoBku #y; KIIJ]
ANEKTpOreHepaTopa #f,. OnpeneauTb MOIHOCTh COJTHEYHOM AJIEKTPOCTAHIIUU, €CITN
BMECTO MapOTypOMHHON YCTAaHOBKH MPUMEHHUTH KPEMHHUEBBIE (DOTOAIEKTPUUECKHE
npeobpazoBarenu ¢ KIIJI ng = 15 %, 3anumarormiue Ty ke IIomnaiab, 9To U 3epKaja
reJIMoCTaToOB?

10. Paccuurats momHOCTh THpIssHAHON ['DC cocTosiieit u3 N monepevHbIx
TypOuH auamerpoM O; oOrmas JjavHA TUPJASHABI (aKTHBHAs 4acTh) |; CkOpocTh
TEYEHUs BOJHOTO TMOTOKa V. BeiOpate Tum rteneparopa rupisHaHon [DOC.
Omnpenenutsb BEIPAOOTKY AieKTpodHepruu rupissHaHoi ['IC 3a neTHuit nepuo.



3. BAPUAHTbI 3A0AHUNA

I\io' Bennunna, Howmep BapuanTa (4ncieHHbIC 3HAYCHHUS BEIMYUH, BEIOUpPAaEMbIE 110 TOCIECIHUM I(paM HOMepa 3a4eTHON KHIKKH)
3a):1[)a- eAuHUIA
H3MCPCHHA 1 2 3 4 ) 6 7 8 9 10 11 12 13 14 15

qn

1 n, wit. 243 253 263 273 283 293 303 313 323 333 245 270 250 235 289

F., M2 64 61 58 55 52 49 46 43 40 37 24 31 48 45 39
t, °C 700 680 660 640 620 580 560 540 520 600 630 650 670 610 625

2 N, MBt 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
t1, °C 30 39 28 28 26 26 24 23 21 22 29 27 20 31 28

tz, °C 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4
3 h, xm 0,6 0,7 0,8 0,9 1,0 0,9 0,8 0,7 0,6 0,55 0,65 0,75 0,85 0,95 1,0
Z, KM 2,5 3,0 3,5 4,0 3,5 3,0 2,5 4 3,5 4,5 1,5 5,0 5,5 4,3 4,2

(fé//iﬂ' 75 70 65 60 55 50 45 40 35 30 75 70 65 60 60

4 n, . 24 20 18 16 14 12 10 8 6 4 26 25 19 22 17
fu, % 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

n, % 70 71 68 69 66 67 64 62 60 61 72 75 65 63 69
5 Q, MIx 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840
t1, °C 52 50 54 50 52 54 52 50 52 50 55 56 57 51 53

t2, °C 31 30 29 28 27 31 30 29 28 27 31 29 32 26 29




Ho-

Benununna, Howmep BapuanTa (4nciieHHbIE 3HaU€HHs BEJINUMH, BBIOMpPAaeMbIe 110 MOCIETHUM IU(paM HOMEpa 3a4€THON KHUKKH)
Mmep
sana- | CAMHMUA
— U3MCEPCHIA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6 F, km? 400 700 1000 1500 | 2000 | 2200 | 2500 | 3000 | 3500 | 4000 | 4100 | 4200 | 4300 | 4400 | 4500
Rep, M 8,0 7,5 7,2 7,0 6,8 6,5 6,0 5,4 52 5,0 8,1 7,3 7,9 7,4 7,8
7 Q. M%/c 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
H, m 20 21 19 15 18 13 17 14 8 12 9 11 7 10 6
n, pas 3 2 1,2 1,5 2,5 3,5 1,7 1,9 3,3 2,2 3,1 2,4 1,9 1,7 1,4
m, % 30 25 20 31 52 34 17 26 44 29 31 18 19 28 36
8 n, mr. 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
L, m 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30
v, M/c 8 8,5 9 9,5 10 7 7,5 11 12 10,5 11,5 14 12,5 13 13,5
t,°C -5 0 5 7 -10 20 25 -15 9 12 17 -3 3 23 27
p, xlla 100 101 102 97 98 99 100 101 102 97 98 99 96 103 100
9 n, mir. 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
F, M? 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10
I, Br/m? 350 400 700 650 450 600 550 550 750 730 390 430 580 610 560
N, % 41 43 42 45 44 38 39 39,5 40,5 41,5 42,5 43,5 445 37,5 38,5
Hu, %0 35 36 37 38 38 40 41 42 43 44 45 46 47 48 49
10 v, M/c 2 1,9 2,5 1,5 2,1 2,4 1,7 1,6 2,3 1,8 2,2 2,9 2,6 1,8 2,7
d,m 1 1,5 11 0,5 0,9 1,3 1,4 0,7 1,2 0,8 0,6 1,25 0,75 1,15 0,65
I, m 1,2 1,4 2 1,2 0,8 1,5 1,6 1,7 0,9 11 1,9 1,8 0,7 2,1 0,6
N, mr. 3 5 7 4 6 8 10 9 15 11 13 14 12 17 16
Npeo, Y0 0,7 0,72 0,73 0,75 0,76 0,78 0,79 0,8 0,82 0,83 0,85 0,86 0,88 0,89 0,9
Neen, Y0 0,9 0,89 0,88 0,87 0,86 0,85 0,84 0,83 0,82 0,81 0,80 0,79 0,78 0,77 0,76
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4. METOOUWYECKUE YKA3AHUA NO PELLEHUIO 3A0AH
3apaua Ne 1

DHeprus, MoJydYeHHas IPUEMHUKOM OT COJIHIA Yepe3 IeTHOCTATEI
Q = Re 'Anp ) Fe “H, n, BT,

rae H, — 006aydeHHOCTh 3epKana rejamocrara, Br/m?;
F. — mIomaas NOBEPXHOCTH IeJINoCTaTa, M2,
N — KOJIMYECTBO I'eJIMOCTATOB, IIIT.;
R. — koa(unueHT orparkeHus 3epkajia KoHreHtparopa, R, = 0,7+0,8;
A, — K03((PpULIMEHT NOIJIOMIEHU TPUEMHHUKA, A,y < 1.
[Imomane TIMOBEPXHOCTH NPHUEMHHUKA MOXKET OBITh OMNpeesieHa, eclu
M3BECTHA YHEPreTUUYECKask OCBEIIEHHOCTh Ha HeM Hyp

Fop =Q/H,, M

B o0mem ciaydae TtemmepaTypa Ha IIOBEPXHOCTH IIPUEMHHKA MOXKET
nocturath t,,s = 1160 K, 4uro mo3Bosiger Harpeth TemioHocutenab g0 700 °C.
ITorepu Tema 3a CUET UBIYYECHHUS B TEIUIONMPUEMHHUKE MOKHO BBIYHUCIHUTH 10
3akony Credana-bonbimana:

Quyu = Enp - Co ' (T/ 100)4, BT/MZ,

rae T — abcomoTHas TeMiepaTtypa Terionocutens, K;
€np — CTETIEHD YEPHOTHI CEPOTO TEJIAa MPUEMHUKA,;
Co — KOO PULUEHT U3TydeHHs a0CONMIOTHO YepHOro vena, Br/(m?-K*).

3apgaua Ne 2

Ecniu  cumrtath  TEmIOOOMEHHMKM  (MCTApUTEIh W KOHJIEHCATOP)
UJCATbHBIMU, TO TEIJIOBYIO MOITHOCTb, IMOJYYEHHYIO OT TEIJIoi BOAbl Qp MOXKHO
MPEJICTAaBUTh KaK

Qo=p V:Cy:AT,Br,

IJI€ p — INIOTHOCTh MOPCKOM BOJBI, KI/M?;
C, — MaccoBas TEII0EMKOCTh MOpckoi Boabl, Jx/(kr:K);
V — 00BEMHBIH pacxos BOAbL, M°/c;
AT=T,-T, — pa3HOCTH TeMIEpaTyp MOBEPXHOCTHBIX U TJIyOUHHBIX BOJ
(TemneparypHblii iepenaj uukia), K.

B uneansHom TeopetnueckoMm mukie KapHo Mexannyeckast MOITHOCTB No
MOXKET OBITh OIpe/esieHa Kak

NO = 7’]tk b Qo, BT.



3agaya Ne 3

TemnepaTypa BOJZOHOCHOTO IJIACTa MEPE HaYaJIOM €ro 3KCIUTyaTaluu
t, =1t, + (dT/dz) - z, °C,
rae t, — remnepartypa Ha moBepxHocTu 3emiu, °C.
TennmoemkocTh macta onpezaensercs GopMynoi
Cu=/[ops Co+(l—a) p,-C,] h-F, Ix/K,

rie ps 1 Cs — COOTBETCTBEHHO TUIOTHOCTH M YACIbHAS TETUIOEMKOCTH BOIBI,
pap U C,p, — INIOTHOCTD U YJIENbHASI TEIUIOEMKOCTh TPYHTA (TIOPOJ, IJIACTA).

Ecnu 3a1ath MUHUMAaJIBHO OMYCTUMYIO TEMIIEPATYPY, PU KOTOPOI MOMKHO
HCIIONB30BaTh TerioByto »Hepruto miacta 71 (K), To MOXKHO OLEHHTh €ro
TEIJTIOBOM MOTEHIIMAJ K HA4aITy KCIUTyaTallun

E0 = Cn/l ' (T2 - Tl)a HX(

[TocTostHHAs BpeMeHU IuiacTa 7p (BO3MOYKHOE BpPEMsI €r0 HCIIOJIh30BaHMSI,
JET) B Ciy4ae OTBOJA TEIJIOBOM HHEPTrUM TYTEM 3aKadKd B HETO BOJBI C
00BeMHBIM pacxojaoM V onpenensiercs: GpopMynon

To:Cm/(V‘pg’Cg), C.

TennoBoil MOTEHLMAN TUIACTa BO BPEMSI €ro pa3pabOTKHM M3MEHSIETCS I10
AKCIIOHEHUIUATILHOMY 3aKOHY

E=Ey e- (T/To), I[)K,
A T — 4YHCJIO JICT C HaYaJja 3KCHHyaTaHI/II/I.

TennoBas MOIIHOCTh reoTCpMaJIbHOIO Ijacta B MOMCHT BPEMCHU T

(1)
(dEY g |- |
J— =0 .¢l TO),BT.
\dr)T To
3apaya Ne 4

CyTOouHbIN 00BEM JKUIKOM Macchl, MOCTYMAIOLIEH B OMorasoreHeparop
MOHO OTIPENIETUTH TI0 (popmyIie

Veym = Mo/ Peyes M3/CyT,
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rzIe Mo — IoJla4a CyXxoro cOpakuBaeMoro Marepuana, Kr/CyT.

O6beM O6uorazoreHeparopa, HeOOXOAUMOTO i (hepMbl
V5 =T- chm, M3.
CyTouHbIi1 BbIX0J Onorasa
V.=mg v ., M¥cyr.
TemnoBast MOIITHOCTh YCTPOMCTBA, HCIIOIB3YIOIIETO OUOTa3

N= n- an Vs f MMI[)K/CYT,

rue f,, — oObemHas 1011 MeTaHa B Ouorase;
n — KII]] ropenodHoro ycTpoicTaa.

3agaya Ne 5

Heobxoanmbliii 00beM Oaka-akkymyssiTopa V [Uist BOJIbI MOKHO ONPEIEIUTh,
UCTIONIB3YSI U3BeCTHYIO dopmyry — Q = m - C, - (f1 - t2), ecim 3HATH CyTOYHYIO
MOTPEOHOCTh B TEIUIOBOM 3HEpruu s aAoma Q, Temmeparypy ropsyed BOJBI,
MOJIy4aeMOM B COJIHEYHBIX KOJUIEKTOpax ti, HAMMEHBILYIO TEMIEPATypy B Oake to,
MIpUA KOTOPOM €I11€ BO3MOMKHO JECHCTBUE OTONMUTEILHON CUCTEMBI.

3apgaya N2 6

DHepreTuuecKuil NOTeHIMAI IPUIMBHOM YHEPTUN OKEAaHWYECKOTO OacceiiHa
omnpenensercs no popmyJie

Dyom =1,97 - 10° - R?,, - F, kB4,

rine F — momans 6acceiina, kM2
R., — CpeNHss BEMYMHA IPUIUBHOM BOJIHBI, M.

3apaya Ne 7
MormHocts Masoit I'2C onpenensiercs no hopmyie
N=981-V-H-n,Br,
rae Q — pacxon Bojsl, M3/c;
H — nanop (pa3HOCTh YpOBHEH BOJBI BEPXHETO M HIDKHETO ObE(OB), M;

n — KIIJA I'DC, yuuThiBalOmMi TOTEPH B THAPABIMYECKUX COOPYKEHUSX,
BOJIOBOJIAX, TypOuHax, renepatopax. s mansix '9C 5 =0,5.
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3apgaya Ne 8

BeTpoBoii notok, npoxoasiiuii uepes miomaas F, omeraemyto nonactsiMu
BETPOJIBUTATEIIS, UMEET SHEPTUIO

E=m-v?/2, Ix,

rjae vV — CKOpocCTh BETpa, M/C;
M — Macca Bo3ayxa.

3a cekyHly uepe3 miomaab F nporekaer Bo3ayx ¢ Maccon
m=p-v-F,Kr/,
rae p = p/R - T — WIOTHOCTH BO3AyXa, KI/M;
p — atMocdeHoe nasienue, [1a;

R =287 JIx/kr-K — razoBas mocTossHHas,
T — abGcomoTHas TeMiieparypa, K.

[Lnomane BeTpokoaeca
F=m-L%W,
rae L — mmHa nomactH, M.

MomHOCTh, pa3BUBacMasi BETPOIHEPTCTHUSCKOW YCTAaHOBKHU, OTIPEIEIACTCS
dbopmynoi

N=¢n-p-m-L2-v¥/2,Br
3apaya Ne 9
OO6111e€e KOTMYECTBO TETUIOTHI, BOCIIPUHSITON MapOTreHepaTOPOM, COCTABIISET
O=n,-n-F-I, Br,
rae 1, — ko3huimeHT 3pPEeKTUBHOCTH UCIIOIB30BAaHUS COTHEYHOTO U3JIyUYEHNUS,
N — KOJIMYECTBO T'€IMOCTATOB, IIIT;

F — mIomas 3epKai 0JHOTO TeJIMoCcTara, M2,
| — HHTEHCUBHOCTH COJMHEYHOTO U3IydeHus, Br/m?,

MormHocTs napotypountoit COY coctaBUT
N=n, n-Q,Br,

rae 1, — KIIJI anekrporeneparopa (0,92...0,96).
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Momnocte  C3OY ¢ (OTOINEKTpUYECKUMH  TpeoOpa3zoBaTes MU
OIIpEeJIeNISIETCS] COOTHOLLIEHUEM

Nqbg = N> Fqb3 ' |, BT,

rie 14, — KI1J| poToanekrpuueckux mpeodbpazoBareeii;
F 4> — MX 00IIas IwIomaIb, M2,

3apava Ne 10

MormHoCcTh THpIssHIEI [ DC onpeaensercs
P.,=d-L- V3 - 9, KBT,

riae d — quaMeTp morepevyHol TypOuHBI, M;
L — nnuHa akTUBHOM 4acTU TMPJISIHIBI, M;
V — CKOpPOCTb TE€UEHHUSI BOJAHOIO IOTOKA, M/C;

Nm — KO3 GUIMEHT, YYUTHIBAIOIIUI MOTEPH SHEPTHH B TypOUHE (IS OTIEPEUHBIX
TypOuH 7, =0,45-0,47).

I[J'II/IHa aKTHBHOM 4acTH TUPJIAHABI L ONpecaACIACTCA MMPOU3BCACHHUCM AJIMHBI
OI[HOI?I Typ6I/IHI>I | Ha ¥X KOJIMYECTBO B rupJsiHae n.

JluHeliHas CKOpPOCTh BpAIIEHUS TPOCa THUPJSHIABI ONPENEIAETCS 10
BBIPAKEHUIO

N, =60 Vv/R, 06/MuH,
rae R — paguyc TypOuHBI, M.
MoHocTh TEHEpaTopa
Peoen= Pap * fpeo " Neen, KBT,

TZIe peo — KII/] penykropa, yauThIBArOIIMI IOTEPH B IIEpPEIAYE;
H.en — KII ] TeHepaTopa.

[To mosmydeHHOMY 3HAYEHUIO MOIITHOCTU BBIOMPAETCs OMMKANIIIHIA 110
XapaKTEPUCTUKAM THUII T€HEPATOPA, 3alMChIBAETCS €r0 MapKa U MapaMeTphl.

Omnpenensercs BeIpaboTKa 3eKTpodHepruu rupiasHaHon ['OC 3a neTHwmit
nepHoI

szpzen'24'(N6+N7+N8)1KBT'q9

rae N — koJimuecTBo JHEH B COOTBETCTBYIOIIIEM MECHIIE.
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