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Baeaenune

Cyuectsylouas KOHLUEnuus 6e30nacHOCTH BKITIOYaeT PaCCMOTPEHHE B MPOSKTE
SIDY NpOEKTHEIX M 3anpoeKTHBIX aBapHii. HeoGX0IMMOCTb HX PaCCMOTPEHHSA YCTa~
HABJIMBAETCA B NPABUNAX SAEPHOH 6e30MacHOCTH PeakTOpHBIX ycranosok ITBS1 PY
AC-89 [1], konkperusupyioumx Tpebobanus OITb-88 B yacTu obecnieucHHs AACPHOR
GesonacHocTH. B pasnene TexHuyeckoro npoekra «Texmuyeckoe oGocnosanue
6ezonacHocTd PY» [OmKHE! OBITh NPUBE/IEHBI: NEPEYCHb UCXOHBIX cOOBITHH 1 aHa~
n¥3 HapyIIeHWH HOPMAILHON OKCILTYaTalldl, aHAIu3 NPOEKTHBIX W 3aNpOEKTHBIX
aBapuii, a TAKKe KIACCHPHUKALMA POCKTHBIX M 3aNPOEKTHBIX aBAPHH 110 BEPOATHO-
CTM BO3HMKHOBEHHSA M IO TAXECTH MOCHEACTBHH. B 4icie 3anpoekTHbIX aBapuii He-
06X0AUMO PACCMOTPETh aBApHHU C THKEIBIMH NOBPEKACHUSIMHU MM PACIUIABICHUEM
AKTHBHOM 30HbI.

B 4ucI0 NPOSKTHBIX aBapHil peakTopa Ha OBICTPhIX HEHTPOHAX C HATPUEBBIM Te-
[IOHOCHTE/IEM BXOJIAT aBapHM C JIOKAJbHBIM HApYIICHHEM pacxofia. YMeHbLICHHE
MIIM NpeKpallieHHe pacxoza TerioHocuTeNs B otaensHoit TBC BO3MOXHO B pesyiib-
Tare YaCTHYHOIO WM MOIHOrO NEPEKPBITHS CEUEHHA UL NIPOXOAA TEIIOHOCHTENIA.
Asapus ¢ 3axynopkoit TBC MoxeT Npou30iTH PH NONafaHHH NOCTOPOHHUX NPei-
METOB B XBOCTOBHK KACCEThl MM B HIKHIOIO PEINETKY Tfytka TB30B. Yrobbl Takoe
IIepeKpPhITHE MOIJIO OKa3aTh CYIIECTBEHHOE BIAUSHAE HA PACXO/ TEMIOHOCHTENs, OHO
JIOIDKHO BBITH IOCTATOYHO GonbikM. B pesyibrare CHMKEHHA PacXoza Npon3oiaeT
BBIXOJI M3 CTPOS TBIJIOB M MONAjiaHye NPOAYKTOB JIENEHUs B KOHTYp. 3HAaUHTENbHOE
paspyuieHyue 060/1049eK MOXeT GbiTh 0GHapYHKEHO 110 AHOMANBHOMY POCTY AKTUBHO-
CTH TemoHoCHTeNsA. MaKCHMAaNbHbIH POEKTHBIH Npejes NOBPEKACHUSA TBIOB A5
GBICTDBIX HATPHEBBIX PEAKTOPOB COCTOMT B PaspylUEHHH BCEX TBIJIOB CEMU TBC B
JIOKAJILHOM 00bemMe aKTHBHOM 30HBI ¢ HENpEBBILIEHHEM NpPE/IesoB 6e30MacHoM K-
IUIyaTal|K MO NOBPEXAEHHIO TBIJIOB BO BCEM OCTAILHOM 0ObeMe aKTHBHOH 30HLL
Jljist peiOTBPAICHNS Pa3BUTHA NIPOEKTHOM aBapuu 3a npeaenst cemu TBC axrus-
HOM 30HBI H COOTBETCTBEHHO TEPEX0/a aBapUH B Paspsi/l 3aNpOSKTHBIX HeobXoanMa
CBOEBpEMEHHAs OCTAHOBKA PEAKTOpa CPEACTBAMU BO3ZCHCTBHA HA PEAKTUBHOCTL
(aBapuitso#i 3awmroit). Jlns ¢dopmymupoanns TpeGoBaHusi K OBICTPONEHCTBHIO
CpeAICTB OGHAPYKEHNUs aBAPHH N aBAPHIHOM 3AIIMUTE! HEOOXOMNM JACTANBHBIA anal 3
aBapuM, B pe3ysbTaTe KOTOPOTO JOJUKHEI GBITh ONPE/ie/eHbl BPEMEHHbIC IapaMeTphl
e¢ PasBHTHUS.

1. Henn paboTet

ITpakTHYeCKOe OCBOCHHE METOJIOB PaCyeTHOro aHAIH3a MPOEKTHRIX H 3afpOeKT-
HBIX aBapHil, CONPOBOXKAAIOUIMXCS ILIABNCHHEM MATEPHANIOB B aKTHBHOH 30HE 451€p-
HOrO peakTopa.

2. Onycanie OCHOBHBIX MPOLECCOB NPH ABAPHH ¢ 3aKyNOpKoii oraensHoi TBC

K HacTosiieMy BpEMEHH HMEIOTCH JaHHBIE [0 Pa3jiMuHBIM acHEKTaM aBapui C
ronHO#M GoKupoBKo# oTaensHOl TBC GEICTPOro PeakTopa, CONpOBOXKAAIOIIEHC B
cyuae ee BO3HHKHOBEHHS MIABJIEHHEM B aKTHBHOH 30HE. Pe3ynbTaThl BHIIOMHEH-
HBIX SKCHIEPMMEHTANBHEIX paboT (Bo Ppaniy, no nporpamme SCARABEE) u co-
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.IPOBOXNAIOIIMX PACYETHEIX HCCIENOBAHHH MO3BOMNSIOT JOCTATOYHO XOPOLIO Mpejt-

CTAB/ATH CLIEHAPHIA Pa3BHTHA TaKOW aBapuu. B pesynbsTare 3HaYMTENBHOrO CHHXE-
Hus anu npekpauienns pacxona B TBC npoucxoasT BEIKHITAHME HATPHUS, COTIPOBOX-
Jafollieecs OCHMIUISLMAMY €ro pacxofa, OCyIleHHe | MiasjieHHe 060104€eK TBIJIOB C
06pasoBaHHeM CTALHBIX GIOKHPOBOK KaHANOB JUIsl TEILIOHOCUTES B 06/14CTH HHX-
Heii 30Hb! BocTipoussozcTsa. Iocne cranbHBIX 060104eK NuaBsTes TabaeTKu Tomu-
Ba, 00pa3sys pacIUIaBeHHBIN U 3aTeM KuMAuuii 6acceit u3 Tonnmsa u crany. Bsau-
MOelCTBYS BO3BPALIAIOLIEroCs HATPUS C PacTUIAaBOM BBI3BIBAIOT BRIOPOCH! pacrias-
JIEHHBIX MaTepralloB 1 oOpazoBanue GIOKMPOBOK B BEPXHEH 4acTH aKTUBHOM 30HBL.
BhicokHe TeMioBbie MOTOKA OT KUMALIEro 6acceiiHa K 4exiuy NpUBOMAT K MUIaBICHHIO
¥ paspylLeHHIO YeXJIOB aBapuiiHO#  cocennux TBC 1 NPOHMKHOBEHUIO paciliaBa B
MEXUEXJIOBbIE 3a30pPbl H, NO-BHANMOMY, B okpyxatomme TBC. Tlpu nponnasiesun
Yexyia MMEeT MECTO MojiHas GIOKMPOBKA CTalbIO pajuanbHoro 3asopa mexay TBC
Ha paHHeil CTaJIM Npoliecca, KOTOpas NPeoTBpallaeT aibHefilee nepeMeeH e
ToruBa B 3azope. IIpyu CBOEBPEMEHHOH OCTaHOBKE PeakTopa M COOTBETCTBYIOLIEM
CHIDKEHHH TETJIOBBIACIEHHS B TOILUIMBE IO OCTAaTOMHOrO pajiHaibHOe PacpocTpaHe-
HHe aBapuy npekpaiaeTcs. Bo3MOXKHOCTh 0GHApYXEHUs aBapiy AETEKTHPOBAHHEM
32N23/ibIBAIONMX HEHTPOHOB MOATBEPKIAETCA OSKCNEPUMEHTaMH IpOrpamMMmbl
SCARABEE. Ilpu cBeXeM TOIUIHBE JOCTATOYHO CHJIbHBIH CUIHAI MOXET "6biTh 110-
JIyuen focie MOBPEXIEHNSA YeX/Ia U BIXO/a HCTOYHHUKOB 3aMas/bIBAIOILMX HEHTPO-
HOB B MeJUEXJIOBOMH 3a30p C NIOTOKOM HAaTpH, @ TAKXe NPH NPOHHKHOBEHWH pacriia-
Ba B okpyxatouse TBC ¢ HOMHHAJIBHBIM HAaTpUEBBIM OTOKOM. IIpu oBnyueHHOM
Tonnmee, Kak nokasan akcnepumeHT BTI-Cabri, HCTOYHHKH 3ana3/bIBAIOLIMX HEH-
TPOHOB BHIHOCSTCS K BBIXOAY M3 aBapuifHo# TBC HemocpeACTBEHHO NMOCAE pasphiBa
oGonogex TBANOB. Jlns cpabaTsiBaHys aBapUHHOM 3aLIMTHI 32 CYET TAKOrO CHIHANA B
KOHKpeTHOM peakTope Tpebyercs Bpems ot 10 1o 30 ¢, Heobxoxumoe NpenMyiuecT-
BEeHHO Ui IepeHOCa MCTOYHIKOB 3ala3/BIBAIoNMX HeHTPOHOB 110 AeTekTopa. T1po-
uyKHOBeHUE pacruiasa B okpyxaiomme TBC ¢ ofpasoBannem MOMHOM 610KHPOBKH
TIPOMCXONUT O4eHb GBICTPo —3a 1-2 ¢. Uro6kr H3bexaTh PacpOCTPaHEHUA apapuil 32
npenensl cemu TBC, peakTop OIDKEH OBITH OCTAHOBMNCH /0 JIOCTHXEHUS KUMALIEro
6acceitna B 3THX cOOpKax.

3. Onucanne pacyeTHOH METOAUKH

PacyeTHas ‘MOJAENb AMHAMHKH PAa30rpeBa W IUIABICHUS TBIJI ONKCHIBACT HECTA-
MOHAPHBIH TENI00OMEH B OTACNBHOM LHIHHAPHYECKOM TBJIE C YYETOM [L1aBNeHHs
060n0YKY ¥ TOIUIMBA [IPY aBapHH C NPEKpaLIeHHEM pacxo/a.

B jauHO} MOJENHM pacyeTHad CXeMa TBIJIa COCTaBAfeTCs U3 ABYX obnacrei
(puc.1). Onna pacyeTHas 061aCTh BKIIOYAET TOIUIMBHBIA CepIedHHK, BTOPas — 060~
nouky. B ciyyae pacCMOTpeHHs BBITAPHBAHYA HATPUA BOKpYr TBIJIOB 06aBnsIoTCs
eute oHa 1100 aBe (B 22BHCUMOCTH OT Pa3HOBMAHOCTH MOJEH) paceTHble obnac-
TH, BKIIOYAIONUINE KOIBUEBYIO SUEHKY TeMIOHOCHTeNs. [lBe JAONOJHHTELHBIE pac-
yeTHbie 0BNACTH MCIIONB3YIOTCS [UIA YYeTa BHITANKHBAHHUA Y4CTH XKHAKOrO TennoHO-
CHTEJIsi U3 PACCUMTHIBAEMOTO MONEPEYHOTO CeHeHHs My3bIPeM [1apoB HATPHA U3 CO-
celHKX 10 BhicoTe KaHana Gonee HarpeThiX y4acTKOB.
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Puc.1. PE‘]CTHHC CXEeMBI p HOI'O TCIL. B TBIJIC HA XApPaKTEPHBIX BBICOTHLIX YHaCT-

KaX B aBAPHHHOM NPOLECCE NOCIe NPEKPAIICHHSA PacXo/ia: 10 3aKHNaHus HaTpus (¢), nocne 3aKu-
nanus HaTpUA (6), HOC/E BHICHIXAHHA TICHKH XHJIKOTO HATPHA (4); / — TOTUIMBHBIHA CepACUHNMK; 2 —
oGonouka; 3 — XuAKuH HATPAH; 4 — NEHKA XUIKOTO HATPHA; 5 — Maphbl HATPUs (HE ABISETCH pac-
YeTHOM 06NacThIo)

Hecmunonapﬂoe TioJie TemiiepaTyphbl B TONJIHBHOM CEPAEYHHMKE U obonoyke TR~
Jia MaTeMaTH4€CKH OINMCHIBAETCS YPAaBHEHHEM TEIUIONPOBOAHOCTH
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rie r— pajuanbhas KOOPAWHATA C LEHTPOM Ha OCH TBYJIA; Z — BBICOTHAA KOOpP/UHA-
Ta; t — Bpems; T — TeMniepatypa; A — K03QQUIHEHT TEIIONPOBOAHOCTH; ¢p — 06BeM-
Hasi TEIJIOEMKOCT; g, — y/eNbHOe TelIOBbAENeHHe (eAUHMLE! 00Bema).

Ilepenaveii Teria BAOMs OCH TB3Ja MOXHO MpeHeGpeub, NMOCKONBKY Gosbiias
4acTh Tera OT TOMIHBA OTBOAMTCS B PAiWaIbHOM HANPABICHHM K TEIIOHOCHTEIO.
B cBs3u ¢ 2THM HCMONb3yeMas BEPCHA PACHETHOH MOJIENH OCHOBLIBAETCA Ha OIHO-
MEpHOM BapHaHTe ypasHeHus (1) — 6e3 ydera BTOpOro cnaraeMoro B NpaBoi HacTv.
B HaHHOW BepcHH MOZENH pacyerThl HanpsiKeHHO-Ae(POPMHPOBAHHBIX COCTOAHMN
TB3JIAa HE NIPOM3BOASTCS, PacyeT TeII000MeHa NPOJIOHKAETCA JI0 HONHOTO Pacijias-
NeHusi 06ONOYKM M TOIUIMBA B PACCYMTHIBACMOM cedeHuu. Takas Momens Moxer
GbITH NIpMMEHeHa JUIs YCIOBHIT aBapuii ¢ MpekpalieHueM pacxona 6¢3 nopsieHNs
MOIIHOCTH peaKkTopa NpH HeBBICOKOM BBITOPalMM TOILIWBA. B COOTBETCTBHH C IKC-
NepUMEHTANBHBIMU JAHHBIMHA MEXaHH3MOM pa3pyuleHns 060104Kky TBINA (4 ero pas-
repMEeTH3aIHH) CO CBEXKHM TOILIMBOM M 00JIyYEeHHOro TBIJIA, He HMEIOUIEro 3HauU-
MOr'0 Meperaja JaBjieHni Ha 0boouKe, sBiseTcs nnasnenyue obonouku. Jloas pac-
NJaBAeHHOro 00beMa B TIONEPEYHOM CEeYeHHH Nepe/l paspyIieHHeM CepIeYHuKa TBS-
N1a U3 CBEXEro TOIUIMBA MOXeT cocTasisth 10 90 %. Paspymenue 0biyueHHOro Tor-
JIHBa NpU GBICTPOM MOABEME MOIIHOCTH H COOTBETCTBEHHO BBICOKOW CKOPOCTH Ha-
rpeBa HaYHHAETCS, KOTJA 3Ta JI0Jis HAMHOIO MEHBIIE, H JIaiKe IPH TBEPAOM TOTUTHBE.

Iepenaua Tenna MeXRy CepACHHUKOM H 000/I0YKOH MATEMATHHECKY OMHCBIBACT-
c8 FPAHHYHBIMA YCIIOBMAMM TpeThero posia. Pacuer tensionepesayn B pajguanbHOM
3a30pe NPOU3BOAUTCA MO CTAUHOHAPHOH MOJENM — C YYETOM ra3oBOM M Iy4MCTOH
cocTapnsmomux. JoMs Ty4uCTOH cocTaBngiolei TeliooOMeHa B 3a30pe CHIILHO BO3-
PACTaET NpH NObEME TeMITEPATYPhi 0 TOUKH IUlaBnennus. Benuuuna kooddpuunenta
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TeIIONEPeiati B 3a30pe MEX/y TOTTMBOM H 0GONOYKOMH BEIMUCISETCS 110 CHEYIO-
muM popmynam: i

1 A i W
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RYIn|RPS/RY ﬂ:fe{ 1)-T(ReS 1) 2
rae o — KOd(GUILMEHT TeNNOOTAAYH SANHHIB! BHYTPEHHEH MOBEPXHOCTH KOMbLLE-
BOTO 3330pad 32 CYET TEILIONPOBOIHOCTH I'a3a; A — KO3 GHIHEHT TenNONPOBOAHOCTH

T 06
rasa B 3asope; Ry M Rj  — paauyc BHeIHeil OBEPXHOCTH TOIUIMBHOIO CepAeYHHKa

¥ BHYTPEHHEH MOBEPXHOCTH OGONIOYKH COOTBETCTBEHHO; Oy , Gsn — KOID(ULHEHT
TENNOOTAAYH U IUIOTHOCTh TEMUIOBOIO MOTOKA 33 CYET IYYHCTOro TemioobMeHa. Be-
JIHYHHA [UIOTHOCTH TEIUIOBOTO MOTOKA JIYHEHCITYCKAHUEM PACCHUTHIBAETCS MO 3aK0-
Hy Credana-bonbumana: :

Gon = cenp{[r(kz’ A lrese. } : 6)

— [IPUBEJIEHHANA CTENEHb YEPHOThHI; Er H £45 —

The Ean =

" Yo+ (B3R /05 -1)
CTeNeHH YEPHOThl MOBEPXHOCTEH CepIeYHHKA H 06OJI0YKH COOTBETCTBEHHO: O — MO-
crosinHag Credana-bonknmana.

Harpes u BblapHBaHue HATPUA NPUGTIKEHHO PACCYUTHIBAIOTCA TIPU HYJIEBOM
€ro pacxoje B 9KBUBAICHTHOH KONBIIEBOH siuelike BOKpyr TBana. [Tpu 3ToM 3a Ha-
HaNbHOE IPHHMMAETCH COCTOSHHE B MOMEHT npekpailieHns pacxoaa B TBC. IMpuss-
TO, 4TO NPEKPALIEeHHE PACXO/I2 HACTYTIAET MITHOBEHHO M0CHIE BIIOKMPOBKY IIPOXOAHO-
ro cegenns TBC. B pacueTHyio cxeMy BK/TIOYaeTCs KoJbUeBas Ayeiika (KaHau) He-
TMOBHXHOTO TerioHocuTens (puc.1,a). TIpoduis nonepeynoro cevernus kaHana ans
IPOXOJia TEMNOHOCUTENS, NPHXOJAIIErocss Ha O\WH TB3JI, NMPEACTABNAETCS B BHIE
KOJIblla BOKPYT TB3J1a, SKBUBAJICHTHOTO M0 Be/IHYHHE IMAPABIHYECKOTO JUAMETpa H
aouagi. MOMEHT 3aKMITaHUS ONPENENSIETCS 10 JOCTHKEHUIO TeMIepaTypsl Hackl-
IeHUs B TEIUIOHOCHTesie y CTeHKH. B HacToseM NpuOIHKEHUH IPUHHMAETCS, ITO
B 970T Win B Gonee panHuift MOMeHT (NpH yueTe paCIUHPEHHs My3bIpA NapOB HATPHA
u3 obmacreii ¢ Gojiee HarpeThiM TEILIOHOCUTENEM) OOBEMHAs 10/1A WHAKOTO TeIIo-
HOCHUTENS B 74eHKE MCHOBEHHO YMEHBIIAETCH 33 CYET BRITECHEHHs OCTANLHOMN 49acTH
NapamHy, Ha [IOBEPXHOCTH OCTaeTcs (B COOTBETCTBHHY ¢ [2]) uieHKa KHAKOCTH 3a/(aH-
HO¥ TomuuHE! (puc.1,6). B TakoM ciydae U3 CXeMbl B COOTBETCTBUM C IPUHATOH (-
3UYECKOH MOJIEIBIO MCKIIIOYAETCSl B HEKOTOPhIH MOMEHT BHEIUHAS pacyeTHas o6-
JracTs. JlaHHOE yCIOBHE MOXET OTCYTCTBOBATh, TOIA PACCUHTBIBAETCA BRITAPHBAHHE
BCEro HAaTPHA Ha KaXKZOM BBICOTHOM Y4YacTKe KaHama.

JIns MaTeMaTH4eCKOro OIMCAHMs PaHATbHOTO MEpPeHoca TeMa B A4eiKe ¢ Kul-
KHM TETUIOHOCHTEJIEM Takoke HCTIONB3YEeTCs OHOMEPHOE ypaBHEHHE TefLIONpOBOA-
HOCTH, B KOTOPOM OTCYTCTBYET MCTOYHHKOBBIH uiieH (yJeNbHOE TEeILIOBbIAEIEHHE).
Ha rpanuite mMexy o60NOYKOH M TETUIOHOCHTENEeM, TEMIEPaTypa KOTOPOro Hike
TEMITepaTyphl KMIICHHS, UCTIONB3YeTCs IPaHMYHOE YCIOBHE 4YeTBepToro pona. Jlis
[pHOAMXEHHOr0 MaTeMaTHYECKOro OMHUCAHHSA TEMIOOOMeHa MOCie 3aKUNaHHUs Ha-
TPHS NPUHATA MOJIE/b BbIIAPHBAHUS HATPUS HA TAK HA3HIBAEMOM BHEIIHEM (ha30BOM

7




(pouTe (reoMeTpHYECKH YCJIOBHO PACTIONaraeMoM Ha CTOpOHe, obpaiieHHo| k 06o-
nouke). Ilpu 3TOM Ha Hapy)KHO# NOBEPXHOCTH OGOJNIOYKH MCTIONB3YETCH IPaHHYHOE
yciionue TpeThero poia. Bennunna ko3 pHUHEHTA TENIOOTAAYH K KUIIAILEMY HXH/I-
KOMETAIHYECKOMY TEIUIOHOCHTENIO paccyuThiBaeTcs 1o hopmyie u3 [3]

g =7,32¢%7 ‘ @)
rlie g — IIOTHOCTH TEMIOBOrO NOTOKA ¢ MOBEPXHOCTH TBIIA.

BrIchIXaHHe UIEHKH HAaTpHA B AUCIIEPCHO-KOJILLEBOM PEXKHME TEUEHHUA TEIJIOHO-
CHTENIA B KaHajle OCYIIECTBIAETCS 33 CYET HECKONbKHX MEXaHM3MOB: HCIapeHue
TMIEHKH C BHEIIHEH NOBEPXHOCTH, MEXAHWYECKHH YHOC Kalleslb )XHIKOCTH, y3bIpb-
KOBBIH yHOC [4]. Pu3nyeckas MHTEPNPETAIHS HCIIONE3YEeMOH NPOCTON MOJENH 3a-
KJIO4aeTcs B Napoobpa3oBaHHi B NPUCTEHHOM NOJCIOE KHAKOK IICHKH HATPHSA 3a
CYeT MOABOAA TeILIa OT CTEHKH H MOCAE/YIOIIEM MONepeyHOM YHOCE HapoB uepes
BHEIUHIOIO TTOBEPXHOCTh B NapoBoe aAnpo. [Ipu 3TOM BHYTPEeHHSAs rpaHHUA NIEHKH
CHOBA KOHTaKTHpYeT CO CTEHKOM, a BC/eJ, 32 Heif cMeliaeTcs ¥ BHELUHss rpanuua. 3a
CYET TOrO MOAACP)KHBACTCA HEU3MEHHBIH TEPMUYECKHH KOHTAKT CTeHKH C MUIEHKOH,
NpeAnoNaraeMsiii B MOIENH.

Ha ocynreHHBIX OT TEIUIOHOCHTENS yYacTKaX BHEUIHEH MOBEPXHOCTH 000NI0YKH
TB3JIa MCIIONB3YeTCs IPAHUYHOE YCIOBHE TPeThero poja. Takoe ycioBHe HCIOoNb3y-
eTcs TaKKe Ha MOBEPXHOCTH OrOJIEHHOTO CepACYHHKA MOCHe PaciiaBlieHus 000m0u-
KM M CcTeKaHMs paciuiaBa. B Bennuuie ko3 HIMEHTa TENIOOTAAYH C NOBEPXHOCTH
TB3/12 B 001EM Clly4ae yUHTHIBAIOTCA KOHBEKTHBHAS M JyHHCTas COCTaBIAIONIHE:

a2°6=ak+an. ? 5)
3naveHus k03QHIHEHTa KOHBEKTHBHON TEIIOOT/AUM Oy C TIOBEPXHOCTH TBINA MO~
TOKOM MapoB TEIUIOHOCHTEIIs TIOCe OCYUIeHHs 000N0YKH MOTYT ObITh pacCyHTaHbI
110 M3BECTHEIM dopMyTam. Bemutsaa MI0THOCTH MOTOKA JTyHeUCITyCKaHHeM paccyu-
THIBAaETCA 1O opmyIe

4sn = Oenphraa (TR -7, ©)

5 06
rae R — paguyc tB371a (R = Ro , npH o1cyTCTBHM 0607104KH — R = RgT); Te — Temne-
patypa cpejibl, K KOTOPO# OTBOJMTCS TEIIO; kygq — KOIQMHIHEHT H3NyUeHMs, yIu-
THIBAIOIHMH OCNabNeHne H3NYYEHHs C OBEPXHOCTH OTIENBHOIO TB3/1a OKPYKAIOLIN-
MM TB3JIaMH B ITy4Ke.

Jlns onucasus 06BEMHOrO IUIABNEHUS B TOTUIMBHOM CEpIEYHMKE MCHONB3YETCH
npubmmkenne AByXhasHOH 30HEI, B KOTOPOM CKPBITAS TEILIOTA TUIABJIEHUS YUUTbIBA-
ercsi B 00BheMHOMN TEMIOEMKOCTH TOMKBA O GopMmye :

epst. = Run ! ATy +[eps(Tn )+ op . (Tn + ATy )/ 2, @
rae Ty, — TeMIlepaTypa Havana [iaBieHus; Ry, — CKphITas TEMioTa NiaBNeHUs e11-

auisl o6bema; ATy, — nepenan Temnepatyphl B ABYX(ha3HoM 30He (pasHuua MKy
TemrepaTypaMy JIHKBUAYCA U conupyca); L, S, SL — uHAeKChl XUAKOH (a3bi, TBEp-
J0# dasbl ¥ AByX(a3HOH 30HBI COOTBETCTBEHHO. 1A OnHCanus muasfenus 060104~
KH HCIONb3yeTcs npubimkeHne (azoBoro GpoHTa, B KOTOPOM HacTh NMEPeaBacMoro
OT TOIUINBA TETUIA PaCXOMYeTCs Ha paciiaBieHne Matepuaia. [lis MareMaTHiecKoro
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onucan#s Takoro $pazoBoro mepexoja o6kMHO HCnonb3yloTes ycnosns Cregana. B
JIAHHOW PACYETHON MOJENH HCIONB3yeTCs BBEeHHe enbTa-hynkuun Jlupaka B se-
BYIO YaCTh ypaBHEHHs TEILIONPOBOAHOCTH. B TakoM ypaBHEHHHM ClaraeMoe ¢ AesibTa-
(yHKuMelt He PaBHO HYJTIO HA TPaHULE pasfiena TBEpHOH 1 KUAKOH a3 BHyTpH 060-
NI0UKY NpH ee nuiaeneHny, KOHBEKTUBHOM nepejayeii Telia B paciiiaBieRHbIX ClOAX
MaTepuaioB NpeHeGPeraloT, YTo CIPABEUIHBO NPH MAJIOH TOMIIMHE paciiaBa.

Cucrema mudQepeHIHalbHbIX YPaBHEHUH, OMUCHIBAIOMWMX TEruIoo6Men B sje-
MEHTAX TBIJa M HA UX TPAHULAX C YUETOM MIABJIEHUs, PeUIeHa YHCIIEHHO METOLOM
KOHEYHBIX PAa3HOCTEll U peaTu30BaHa B KOMIIbIoTepHOM nporpamme TRAMS-TWEL.

Bpemena nyasnenys 06ONOYKH H CEPACYHUKA MO BCEH BBLICOTE HArpeBaeMOH Hac-
TH ONpEeNSIOTCs pacdeTaMH 1O MPOrpamMMe MOOYEepe/HO HeCKONBKHX BapHaHTOR
3aaHNs V1A PAAA TONEPeYHBIX CCYCHWH, PACTONOKEHHBIX HA PA3HBIX BBICOTHLIX
ypoBHsX. Bo BXOAHBIX JaHHBIX 3afai0TCA TabNHYHO BHICOTHBIC 3aBMCHMOCTH Ha-
yaIbHBIX 3HAYEHHil TeMIepaTypbl 060NOYKH K JIMHEAHOH MOIIHOCTH, MO KOTOPhIM
OnpesiensIoTCs HavanbHas TeMIiepaTypa 0G0/OUKH i JMHeHHAA MOIIHOCTh /TS KaXkK-
JI0r0 KOHKPETHOrO BaphaHTa. PacyeT KaX/1oro BapHaHTa 3a/laius NPeKpaiaeTcs npH
pacrua/ieHun 1 060/0YKH 1 cepAiedHuKa. [Ipy 5TOM pacyer Mo nporpamme 80306~
HOBJSETCH C HAYANBHOTO MOMEHTA C BXOJIHBIMH JAHHBIMHM HOBOTO BapHaHTa.

BuIxojHble IaHHBIE BBIBOAATCS B (aiibl faHHBIX. PSj BBIXOIHBIX n1apamMeTpos
MpOrpaMMbl BEIBOJMTCS JIONIONHHTEIBHO B TabnuuHo# Qopme B OTAENbHBIE (Dailibl
[U1S HCTIONb30BaHMA rpadMyecKuM PelaKTopoM b0 B KaYeCTBE BXOAHBIX AAHHBIX
JIPYTOii IPOrpaMMBl. B 4aCTHOCTH, BHIBOASTCSA PACCHHTAHHBIE BPEMEHA BBINAPHBAHHS
HATPUSA ¥ PACTUIABIERHS! SIEMEHTOB TBJIA [10 BBICOTE AKTHBHOM 30HbL.

4. Tlopsiaok BeinoNHeHKs paboTsl

1. IT0d20mo6Ka 6X00HBIX OGHHBIX

Kas/islii CTYZIEHT Niepe/l HadanoM paboTh Nojyyaer y Npernojasare/ia 3afianue i
BBIIOJIHEHNE PACYETHON PabOThI ¢ OCHOBHBIMH N1apaMETPaMH — FEOMETPHYECKHMH H
PEXHMHBIMH TIapaMeTPaMu TBAJIA H TBC (nuaveTp 060109KH TB3JIA, TOMIHHA 000~
JOYKHM TBIJA, BHICOTA aKTWBHOW 30HBI, dmcio TBaoB B TBC, pasmep TBC "noi
xmou", TonuuHa crenky Yexna TBC, mMoumuocTs TBC, MakcuMasibHbIH KOdQduitu-
-eHT HEpPaBHOMEPHOCTH SHEPrOBBIICTICHHS 110 BEICOTE aKTHBHOM 30HBI, TEMINEPATypPa
HaTpHA Ha BXOJ€ B aKTHBHYIO 30HY). 3aTEM CaMOCTOSTENBHO NOAGUPAIOTCH 1O CTIpa-
BOMHIKY TEIoduanteckue CBOMCTBA TOMNMBA U 0GONOUKH TBIa [5], TennoHocHTe-
15 [3] (TennonpoBOHOCTS, TEMIOEMKOCTB, IUIOTHOCTD, TEMIEPATYPa U CKpITAas TC-
[170Ta MUIABNeHM/IapO0BPA30BAHMUS, CTENEHb YePHOTEI IOBEPXHOCTH), PACCYHTHIBA-
eTcs pacrpe/ieieHHe SHEProBRIICICHHA (MHEHHO MOLIHOCTH TB3/1a) 110 BBICOTE akK-
TUBHOM 30HBI, BHIMHC/SIOTCH FEOMETPHYECKAE MapaMeTphl TBaNia U dddexTusroro
KONBIIEBOrO KAHANA, PACCHUTLIBAIOTCS HauaibHble (10 aBapuH) pacnpeaesieHus Ten-
nepatyphl HaTPHS M TEMIepaTypbl OGOJIOYKH TBINIA MO BICOTE AKTHBHOM 30HbLI B
sueiike TBC (BHINONHAETCA CTALMOHAPHBIH TEIUIOTHAPABAHYECKHH pacuer).

Pacnpe/iesieHHe IMHEHHOR MOLIHOCTH TB3JIA 110 BBICOTE AKTHBHO#M 30HbI PacCyH-

ThIBaeTCA MO Gopmyse
q1(2)=nlz) 4",




z 1 - max
rae 'q(z):co 7{——5 ; b=2,18; H— BbICOTa AKTHBHOMH 30HBI; g,  — Makcu-
max cp max max
MaJlbHas THHEHHAs MOIIHOCTS TBA13; g, =q, k, ;k, —makcuManbHblii KO-
cp
9QUUHEHT HEPABHOMEPHOCTH 3HEProBhIAE/EHHS 10 BLICOTE AKTUBHO! 30Hb; q -

¢
CPeRHAA IUHEHHAs MOIHOCTD TBIJIa; q e NTBC InlH; NTBC — momnocts TBC;
n —uucno Traios B TBC.
HapyxHs1ii paguyc SKBUBaNEeHTHON AYEHKH TETUIOHOCHTEIS (puc.2,6) paccHuThi-
Baetca no hopmyne ;

sﬂ'«i

npox Y
= +(R|m s

ke

tie Ry =d[2; d - wapyxusiii quamerp 060N0UKH TBINA; Siipox — IUIOWIANL HOMe-
PEYHOrO CEYCeHHMs sHYCHKH TEIVIOHOCHTENA, MNPHXOJAMIEHCS HA OHH TBOT,

S B nd® nbE
sl’;;ox =J?; Sg},(,:( =7L.2,,. —Tn— 4np n; L, =L =28y (PuC2;0);°L —

pasmep TBC "nox xmog"; 8, exna — TONMHA CTeHKH yexna TBC; 8“P~ Auamerp

NpOBOJIOYHOIM Hausku; & = 1,15 mm. S moxuo paccuuTath uHaye (puc.2,6) —
po np npox P

2 52 :
S;;ox =i2_3—12—%——4nl; rae / — war pasmemenus t8asos B TBC; /= 1,17 d.

-

A

4

Puc.2. Cxempt TBC (a), pomGuyeckoit s4eitku (6) # SKBUBATCHTHOH AUCHKH (&)

B kauecTBe HaYaNBHOTO TEPMUYECKOrO COCTOSHUS TBINA M AYEHKH TEMNOHOCHTE-

71 B IaHHBIX pacyeTax NPHHUMAETCA CTALHOHAPHOE COCTOSIHKE Nepe/l NpeKpallieHu-
- €M pacxoza TteroHocutessi. CralMoHapHOe pacnpeie/ieHne TeMIepaTyphi HaTpis
10 BEICOTE aKTHBHOM 30HBI B PACCMaTPUBAEMOMH AYEHKe 3aBUCUT OT pacrpesesnelis
NHHEMHOH MOLHOCTH TB3/1a H OT PAcXoJ/la HATPUS B AYEHKe H MaTeMaTHYECKH Onpe-

nensercs 3aBucumMocTsio Gl c;’a dIN, = q;dz, oTKyja nonysaem dopmyay s
pacyeTa TemIeparyphl HaTpHs
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O e

é z
z
Ta(0)= -2+ 13, 0),
a4 Na
0GNa¢p
A€ z—BhICOTHaA KOOPAWHATA (z = 0 Ha BXOJie B aKTHBHYIO 30Hy); Ty, — TeMnepary-
Na
P2 HAaTpHA; g;~ JMHEHHas MOWHOCT; ¢ — YAeNbHas TEMIOEMKOCTh HATpHS;
ay M TBC TBC :
Gy, — pacxox Hatpus B sueiike; (€5 Gra I n; Gna — pacxoj HaTpus B
TBC.
Temneparypa 060J0UKH TBOMA N0 BBICOTE AKTHBHOM 30HbI PACCYHTHIBACTCA 10
dopmye :
z)
Toslz)=Tnalz +L,
wole)=Ta(e)+ L)
rae I1- BHewHuis nepumetp o6onouku Teona; I1= 1 d; Ay, — KOO DHULHEHT TerTo-
OTAa'i OT 060NOUKH TBANA K TenoHocHTeno. Ilpn HopMansHo# paGote peakTopa

oy, ~ 10 Br/(cMz-rpan).

2. Hoozomoska paina 6xodusix danmsrx KOMNb6IOMEPHO NPOZPammbl

Jlnst BBUNONHEHHS PACYETOB 10 KOMIBIOTEPHO# NPOrpaMMe HEOOGXOIMMO B HHIH-
BHLYaNbHON TMPEKTOPUH CTY[EHTa COPMHPOBATE (aiil ¢ BXOAHEIMU NAHHBIMH —
Twel.dat. Mcxonuiit Bapuant daiina ¢ BXOJHEIMH JaHHBIMH [IEPEHCEHIBAETCS B JlH-
PCKTOPHIO CTy€HTa U3 yKasaHHOH npenonasateneM aupexropun. Ha ocHoBe ucxon-
HOTO BapuaHTa (aiia BXOAHBIX JAHHBIX CTYAEHT (OPMHPYET CBON BADHAHT B COOT-
BETCTBMH C NAHHBIMM, IOATOTOBJCHHBIMH B COOTBETCTBHM C MpEAIIECTBYIOLIMM
nyHKTOM paboTel. B HCXo/HOM BapuaHTe 3amucaHbl Bce MMeHa criuckos Namelist,
HMEHA BCEX NEPEMEHHbBIX — BXOAHBIX JIaHHBIX M YaCTHYHO UX YMCIEHHBIC 3HAYCHUS B
COOTBETCTBUH C NPaBHIAMH 3allHCH: B YHC/IO NMPUBEJEHHBIX YHCIEHHBIX 3HAYCHHl
BXOIAT peKOMEHYEMBIC 3HAYCHHA LIArOB MPOCTPAHCTBEHHOH CETKH, 1ara mo Bpe-
Meny u 1p. CHMCOK BXOHBIX JAHHBIX M NPABHIA 3aNUCH B (ailyl BXOAHBIX AAHHbIX
UPHBENCHB! B NPUIOKEHHAX. JINs BEITONHEHHS PaCuETOB HA BCEX BHICOTHBIX YPOB-
HAX B OHOM 3anycKe NporpaMmsl B aiiie BXOAHBIX JaHHBIX PEKOMEHIYeTcs 3a/1d-
BaTh HECKOJBKO. BapHaHTOB 3a{aHHs — B NEPBOM BapHaHTE BBOJATCH BCC JaHHBIS [11+
[IEPBOTO BLICOTHOTO YPOBHS, AAHHLIE JUIS MOCHE/YIOIMX BBICOTHEIX YPOBHEH BBO-
AATCA HHKE U HEMONHOCTBIO — TOMBKO H3MeHsieMbie. IMEHHO TaK 3amicaH MCXOAHbBII
BAPUAHT (aiiiia ¢ BXOAHBIMH JJaHHBIMH.

3. Boinonenue pacuenoe paccmampusaemvix npoyeccos npu asapuu ¢ no-
MOU{bIO KOMPDIOMEPHOU RPOZPAMMBE RO NOOZOMOGACHHBIM 6XO0OHBIM OAHHBIM

BiioniHente pacueToB o KOMIIBIOTEPHOH NPOrpaMMe MHUUMHpYeTCH paiiom
Twel.bat, conepxaumm nyts k uenonusemMoMy aiiy IporpaMMel 1 HMeHa taiina ¢
BXOAHBIMM IAHHBIMH M OJHOTO M3 (aliioB C BBIXOAHBIMU JauHbiMu. Daitn Twel bat
TNEpenCLIBACTCA U3 YKa3aHHOH IpPENojaBaTeNeM NMPEKTOPHH B HHAWBHIAYaTbHYIO
AUPEKTOPHIO CTYIEHTA. ;

4. Obpab, pesy Pacuentos KOMnoiomepHoi npozpammst

Beixo/Hbie JanHbIe KOMIBIOTEPHOH NIPOTPAMMbI 3aHCHIBAIOTCS B ¢aiiner ¢ ume-
namu: Twel.res, Ztna.dat, Ztcl.dat, Ztf.dat. i daiinsr Pa3sMelLaloTCsA B TOM Ke MH-
AUBHAYANIBHOM NMPEKTOPHH ABTOMATHYECKH — MM BHLIIONHEHHH NIpOrpamMsl. Daiin
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Twel.res CONEpXHT MONHYIO PacTieyaTKy BXO/HBIX AAHHBIX H paCnetaTky BIXOAHLIX
JaHHBIX (PACCYHTHIBAEMBIX 3HAYEHHH TEMIIEPATYPHI B y3/1ax NPOCTPAHCTBEHHOM CeT-
KH, TIONIOKEHHH KOOPAMHAT rPaHUIl pasaena ¢a3) A nepBoro BapHaHTa 3aNaHus,
YACTHYHYIO PacTieuaTKy BXOMHBIX IAHHBIX M PACIIEUaTKy BHIXOAHBIX AAHHEIX MU 110~

CIIeJIyIiouIMX BapuaHToB. DTOT (aii MOXeT noTpe6oBaThCA A KOHTPONs HONyHeH-

Hbix pesynsTatos. Qaiinel Ztna.dat, Ztcl.dat, Ztf.dat comepxar Tpebyiouecs npu
COCTARJIGHHM OTHYETA PACTIEYATKH PACCUMTHIBAEMBIX BPEMEH Hadana M OKOHHAHUA
BEINAPHBAHKA HATPWS, PACIUIABIEHUs OBONOYKH M TOIUIMBHOTO CEPACHHHKA TEIA

COOTBETCTBEHHO VIS K&XJA0ro U3 BapHaHTOB.

5. Yka3zanusi K COCTaBJICHHIO 0TYeTa

OTyeTHBIE MATEPHANIBI JIOJDKHBI CONIEPXKATE:

— THTYJIBHBIN JIUCT;

— uenb paboTsl;

— pacHeTHYIO CXeMy TBIJIa;

— HCXOJHBIE TApaMeTPhi JUIA PACYETOB, BBIIAHHbIE PENIONABATENCM;

— OMMCAHHe W pe3yJIbTATEl BHIYHCICHHH NApaMeTpoB — BXOAHBIX MAHHBIX MpO-
rpaMMpI (pe3y/IbTaThi CTAIUOHAPHOTO TETUIOrHAPABNHHIECKOr0 pacyeTa);

— rpacuK pacnpefe/NeHus JMHEHHOM MOLIHOCTH TBJIA 11O BRICOTE AKTUBHOMW 30MBL;

— rpaduky HaYATBHBIX (10 aBapHH) paciipe/ieNieHHi TeMIepaTyphl HaTPHs 1 TeM-
nepatrypbl 060OUKH TB3JIA MO BBICOTE aKTHBHOM 30HH B sueiike TBC;

— pacneyatky aiina BXOAHBIX JaHHBIX IPOTPAMMBL (Twel.dat);

— pacriedaTkH (aioB BBIXOIHBIX JAHHBIX nporpammsl (Ztna.dat, Ztcl.dat,
Ztf.dat);

— rpaMK HAaYANBHOTO PAacnpe/ie/IeHHs TEeMIEpaTypbl O pajycy TBONA B UEH-
TPATBHOH MIOCKOCTH aKTHBHOM 30HEI (u3 daiina Twel.res);

— rpad¥K BEHICOTHBIX 3aBHCHMOCTEH BPEMEH Hadaja U OKOHHAHIA BBITIAPHBAHHSA
HATpHSI, PACTUIAB/ICHHsS OOONOYKH H TOIUIHBHOTO CEPACHHHKA TBaNa (M3 ¢ainos
Ztna.dat, Ztcl.dat, Ztf.dat);

— 3aKITIOYEHHUE;
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Hpunoxenus
NPUJIOXEHHME 1
IlpaBusia 3anucH B aiisi BXOAHBIX AAHHBIX

Jlamusie B daiine BXOAHBIX JAHHBIX JO/DKHBI ObITh 3aMMCaHbI B CIELMATEHOM BH-
ne (B coorseTcTBHA ¢ npaBwiamu PopTpana, Ha KOTOPOM HANHCAaHA KOMIBIOTEPHAsA
IporpamMma).

TlepBBIM CHMBOJIOM KXo 3amucH (CTpOKM) JAoibkeH GbITh mpoGen, BTOPhIM
CHMBOJIOM NiepBO#i 3anucH kaxzaoro cnucka Namelist — cumBoa &, 3a KOTOPBIM Clie-
JyeT UM CIHCKA C NOCHe/yIOUHM NpobenoM, fanee pasMeilialoTes AaHHbIe, pasie-
NIeHHBIE 3aNATHIMH, KOHIbI JaHHBIX criMcka Namelist 3aKaHYHBAIOTCA CUMBONIOM / ¢
ripeIecTBYIOUMM poGeom (Jy4ule cHMBON / pacrionararh B OT/E/TBHOM 3amHCH).

Kax/ioe JaHHOE FOTOBHTCS B OAHOM U3 ciielyiomei Gopm:

MMs IEPEMEHHOM = KOHCTAaHTa; MM JIEMEHTa MACCHBA = KOHCTAHTa; UMS MacCH-
BA = CIIMCOK KOHCTAHT, I/l KOHCTAHTa — lieJIas, BEMECTBEHHAsA WK JIOTHYECKast KOH-
cTaHTa (IOTHYeCcKas KOHCT2HTA He JOIYCKaeTcs NMpH 3a/aHMK 3HAYCHHS SNIeMEHTA
MAaccHBa). :

Vifjiexcsl, HCIIONb3yeMple Ui 0GO03HAYEHMS OJIeMEeHTA MaccuBa, MOTYT ObiTh
TOJBKO HENbIMH KOHCTAHTaMH.

Tlpy MOArOTOBKE BXOAHBIX JAHHBIX HEOOXOAMMO COOMIONATH TAKKE CIEAYIOLIAE
[paBuna:

2) HMEeHa NIepPeMEeHHBIX H MacCHBOB, COAEPXKALIMECS B 3aMUCAX NAHHBIX, AOJKHbI
GhiTh yKa3aHel B cooTBeTcTByomeM crucke Namelist. [Topsifiok cnenoBanus nepe-
MEHHbBIX i MACCHBOB B IaHHBIX ¥ B cnucke Namelist MojxeT GbITb pasnnyHbIM;

6) eclii JaHHLIE PA3MEIIAIOTCA B HECKONBKUX 3aNHCAX, TO KaX/0€ UM M Kax/as
KOHCTAHTA JIOJDKHEI TIOJIHOCTBIO COAEPIKATECS B OJIHOH 3alIUCH;

8) npobensl B HMcHH cnucka Namelist, B AMEHaX NEpeMEHHBIX H MAacCHBOB, d
TaKKe B KOHCTAHTax He jomyckaroTcs. IIpobessl B KOHIE YACTa HHTCPIPETHPYIOTC:H
Kax wynd. JJaHHEIE OTAENMOTCA APYT OT ApyTa 3aNAThIME NHGO npobenamu (npu 3a-

[aHWM IHAYEHMH MaccuBa TOJBKO mpobenamu). B BEIECTBEHHBIX 4HCIaX uenas
4acts 0T ipoOHOMH OT/ENAETCA TOYKOH.

r) 3HAYEHHS JIOTHYECKHX KOHCTaHT MOTYT PHHHMaThCA paBHbiMu .FALSE. 6o
TRUE., jonyckaeTcs 3ajaBath WX B BHJe, cootBeTcTBenHo, F ymbo T (3ananue B
sune .FALSE. mu60o .TRUE. He fonycKaeTcs NpH 3aJaHUH 3HAYEHHI MaccHBa).




NPUJIOKEHUE 2

[paBuna 3aganust BXOAHBIX JAHHBIX NPOrpamMmbl

Tlopsaok crefoBaHus CIMCKOB BXOAHBIX AaHueix Namelist: DAT, COM, BC,
GM, NE, HPR, DWRIT, SP, FBC. B ciry4ae OTCyTCTBUS HaZlOBHOCTH BBOJIA AAHHbIX
Kakux-nu6o cnuckos Namelist HMeHa TaKMX CIHCKOB C KOHEYHBIM CHMBOJIOM BCE
PaBHO OIKHBI 6BITH 3anucans! (6€3 NaHHbIX).

B anroputMe nporpammsl 3a KaXAoH pacueTHOH o6NacTBIO paccHHMTBIBAEMOMH
CHCTEMBI 3aKpellieH CBCk HOMEp:

L = 2 — TONIHMBHBIN CEPAICYHHK;

L =3 — obonouka;

L =6 — BHYTpeHHSs YacTh KONbLEBOH SKBUBANCHTHON SYEHKHM TEMIOHOCHTENs
(M0 pa3smepy paBHas TOJILMHE IUICHKH KMAKOTO HAaTpHs, OCTAIOLIEACS MOCIE 3aK#-
NaHus HATPUs, MO0 TONLMHEE BCeH IKBUBATICHTHON S4eHKH);

L =7 — BHeWHSs YacTh KOJbLEBOH SKBHBANEHTHON SYEHKM TenyoHocurens (B
MOJE/H BBINAPHBAHHA BCEro HATPHS JJaHHAsA 06nacTs oTCyTCTBYET);

L =9 — BHemHAA N0 OTHOLICHHIO K paccqmnaeuouy TB3JIy pacueTHas 0bnacTh
(coceanne TR3IbI THO0 YEXON TBC).

Tlpyu 3ajiaHiy YUCIIGBBIX U JIOTHYECKHX 3HAYCHHH MACCHBAM BXOJHBIX nauumx B
daiine Twel.dat nopsaKoBbie HOMEPA /IEMEHTOB MACCHBOB (MH/EKChI) IOIKHbI CO-
OTBETCTBOBATH YKa3aHHBIM HOMEpAM pacueTHBIX obnactei. Y ABYMEPHBIX MACCHBOB
HOMEpaM pACHETHBIX 06J1acTeli I0MKHEI COOTBETCTBOBATH BTOPbIE HHCKCH! (epBLie
AHAEKCH — Homepam (asoBbix rpanui). Crefyer y4uThiBaTh, YTO IO MpaBHiIaM
doprpaHa CHaYaNa H3IMEHSAIOTCA NEPBbIE MHIEKCHI MACCHBOB. Pa3MepHOCTH BXOIHBIX
JIAHHBIX JOJDKHBI CTPOTO COOTBETCTBOBATH MX PAa3MEPHOCTAM, YKa3aHHBIM B MPUIO-
eHuH 3. B ToM ciyyae, eciii BO BXOJHBIX J@HHBIX HE BBE/ICHBI 3HAYCHUS IEPEMCH-
HEBIX JTM6O 371eMEHTOR MACCHBOB, MPOrpaMMOi Oy/lyT HCTIONB30BATHCA HX MHULMHPO-
BaHHbIE 3HAYEHMs, PABHBIE 3HAYCHUAM 110 YMOIUAHHIO, YKa3aHHBIM B PHIOKEHUN 3.

NPUJIOKEHHE 3

Bxoaubie faHAbIE APOrpaMMbl

{ Tabmuua 1 1.3
Jaunsie cnucka NAMELIST ¢ umenem DAT
Wnenruguiarop| MaccHB Hiu NepeMenHas Toscaenne 3nayenue no
YMOTYaHHIO,
P )CTH
i 2 3 4
KG niepeMenHas 1eNoro THRa npu3Hax reomeTpu: 0 — THHEI- 0
Has, 1 — wanuAprYeckas (s
(TB3112), 2 — chepuyeckas
L1 TepeMEeHHasl Heloro THNa HOMep KpaliHeii clieBa pacucTHOR 1
| ; oGnacTu
L2 EpeMEHHAS [{EN0r0 THIA (HOMED KpaiiHel cripasa 10
0¥ obnacTH
KMAX niepeMeHHas LeJIoro THNa HOE YHCNIO HTepauuit 10
NO pacueTy pacrpe/ieieHus TeM-
InepaTyph! B y3nax NpOCTPaHCT-
[BEHHOM CETKH ¥ HOBBIX
HaT (a30BBIX TPAHHIL
DELTO P BEHHOrO  (HAYAJbHOE 3HaYEHHE 1wara 1o 0.1¢c
THl |BpeMeH#
TMAX D BEHHOTO T Bp TpeKpalieHHs 0.c
TN 4eTa
NVAR P 1 THHA YHCIIO BADHAHTOB 1
Tabnuua 2 I1.3
Jannsie cnicka NAMELIST ¢ nmesem COM
[Vaenruduxarop| Maccus win nepemennas Toscrenne 3Hayenue no
YMOJTYAHHIO,
PasMepHOCTh
i 2 3 4
EX OHOMEPHBI JIOTHIECKHH Mac- [IPU3HAKH CYLIECTBOBAHHSA obnac- F
CHB pasMepHOCTHIO = 10 tell (=T — npH CyIecTBOBaHAH)
EXA OIHOMEPHEIH IOTHYECKUH Mac- |Ip H pactera pacip F:
CHB paIMEpHOCTHIO = 10 rus Temnepatypsl (=T —no
P el
TIpH 3TOM IOJDKHO GHTh 3a/iaHo
[EX(L)=T)
FRRM OIHOMEPHBIH JIOTHYECKHH Mac- Tip Xaj () o T
CHB pasMEpHOCTHIO = 10 nepexozna: =T — dazopsiii Gppont
(B oBonouke TBana); =F — aByx-
Has obaacTh (B TonmMBe)
FRNI JiBYMEPHBIH JIOrHYeckuit Mac- AKH pacyeTa NoIoXKeH!s |12
cuB pasMepHoOCTHIO = 2*10 neBoi rpanuisr obnacth: =T —
npu cosnagesuH ¢ GasoBbiM
pporToM; =F — nipu Heu3MeHHOM
ONIOKEHHH
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Jaunste cnucka NAMELIST ¢ umenem BC

Tabnwua 3 1.3

[Mnenrudukarop|

MaccuB WM NepeMeHHas

TlosicHenue

3HaucHKE 110
YMOMHAHUIO,
PaIMEPHOCTD

2

3

4

KB2B

OmHOMEPHbIH MacHB LE/BIX
yrcen pasmepHOCTBio = 10

[npusHaKH pojia rPaHUYHOIO yC-
inous (I'Y) Ha IpaBeIX rpaHyLEX
o6nacTeil B HaYaNbHEIH MOMEHT

2-TY lpoma;3-TY

llip_o_gaﬁ- TV IV pona

2

OIHOMEPHbIH MaCCHB LEBIX
yHcen pasmepHoCThio = 10

|npu3Haku posia rpaHUMHOTO yc-

inopus (I'Y) Ha mpaBsbIX rpaHHIAx
6. #: 1 -I'Y 1 pona; 2 -T'Y

Il pona; 3 - 'V Il popa; 4 ~T'Y
IV pora _

iy

oHOMEPHBIH nenbix
uncen pasmeprocThio = 10

P { e = g
TOB TENNOOTAAYH Ha MPABBIX
rpanmuax obnacrei npu I'Y 11
popia: 1 — IOCTOSHHEIH, paBHBI
sanansomy (A20 (3nech u panee
MHZIEKC 3NEMEHTa MACCHBA OIyC~
kaeTcs)); 2 — PACCUMTBIBACTCA
MHTEpHONALKMEH O BPEMEHHOM
H, ¥ Tab-
nu4HO; 3 — N0 3aaHHON TenIo-
|npoBoHOCTH BemecTBa B 3a30pe
na nipasoit rpanwue (QG2); 4 —
lcymma mocTosEHO#K (A20) 1 1y~
yHCTOM COCTABNSIOMMX; 5 — CyM-
Ma 3HAYEHUS, BEIYHCIIEHHOTO 10
3aiaHHOM TETUIONPOBOAHOCTH
BemecTsa B 3a3ope (QG2), u ny-
yucTol coctasnsioLiei; 6 — cre-
upuaeckuii crydait (B 3a30pe
MeCTy TOIUTMBOM H 060MOMKOH —
10 MOJIENIM KOHTAKTHOM NpOBO-
| AMMOCTH; OT 0BOJIOYKH K KHITH-
wieMy /M TENIOHOCHTENIO — 110
bopmye (4))

Oxonvanue TaGmuis 3 1.3 |

38

KQS2

|omHOMEPHBI! MACCHB HEABIX
yrcen pasMepHOCcTLIO = 10

pU3HAKH PacveTa TeIIoBBIX 0=
ITOKOB Ha NpaBbIX rpaHULax 06-
nacreit npu 'Y 1l pona: 1 —no-
CTOAHHBIIH, paBHbIH 3a1aHHOMY
(QS20); 2 — pacCUMTHIBACTCHA HH-
reprionAumeii O BPEMEHHOH 3a-
BHCHMOCTH, 3a/1aBaeMO# Tabn-
HO; 3 — JlyYHCTBIH NEPEHOC Tensa
Kk cocenmeit 0bnacT; 4 — cyMMa
imocToanuoi (QS20) u syuucToi
COCTABJIAIOMAX

1 2 3 4
KRAD PHBIH K03 GHUHEHTBI H3NyYenHs Ha 1.
gucen 10 |np rpannnax o6nacrei
=10
A20 PHEIN - |ko3(pHIHEHTEL TENIO0TAAYH HA 0.
i YHCEN p BIO [P rpansnax obnacreit Br/em**2/rpu
= =10 (mpu KA2=1) )
P paTyphl Ha 0. rpaa C
YHCEN P 10 (np rpanniax obnacrei B
=10 Tit
(s obnacreit ¢ KB2B=2
npu NT0ZI<=1)
2 Ta6nuua 4 11.3
Jlannsie cuicka NAMELIST ¢ smenem GM
Wnentaduxarop| MaccHs unk nepemennas 1T 3 no
YMOJTYAHHIO,
l pasMepHOCTS | |
2 3 4
R1 O/IHOMEPHBIIf MACCHB BEILECT- [paauyChl BHYTPEHHHX IPAHHL 0.cm
7 YHCeN p BIO |pacdeTHsIX obnacTei
R2 PHbIH PaIyChl BHEUTHAX FPAHMIL pac- 0.cm
|BEHHBIX YHCeN P BIO [4ETHBIX 0. H i
=10
Tabauua 5 1.3
Jannsie cnimcka NAMELIST ¢ umesem NE
Wnentudukarop| Maccu uimh nepeMesHas Toscuenne 3uauenue 1o
YMOJYAHHIO,
pasMepHOCTh
1 2 3 iR
N (OIHOMEPHBIH MACCHB LEJBIX  [UHCIO Y3/IOB IPOCTPAHCTBEHHBIX 1
4HCEI PasMEpHOCTHIO = 10 ceTok obnacTeii
HI PHBIH YMEHE TOYHEBIC HH- 0.cm
BEHHBIX YHCEN PA3MEPHOCTBIO [TEPBATEI MEXKAY IApaMK KpalHHX
=10 : y310B 06enx rpanun obnacteit
(H1=0 — crymenne ceTku Ha rpa-
e HHLAX OTCYTCTBYeT)
pHbI y 1e 115l OTHOCH- 0.000001
gcnuux qHcen f BI0 [TENBHOM NOrp HB
=10 pacyeTax pacnpeencHuii Tem-
epaTypbl B yanax
TIPOCTPAHCTBEHHOM CETKH
(>=0,000001)
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Tabnuua 6 1.3

JlaHHbiE CIHCKA NAMELIST ¢ umerem HPR

Wnenrudukarop| Maccus Wi NEpeMEHHAA 1T 3na; 1o
YMOTUAHHIO,
pasMepHOCTE
1 2 3 4
KPRS pHBIH uebix P pa b 1
qucen p: creio = 10 L H
1x Gas (51— KO-
HumenTl, pasrbie QS u CS)
KPRL O7HOMEPHBbIH menbix  (np pa k03¢ puunenToB 1
= H
uncen pasmepHocTsio = 10 o B
____|opduusentsi, pasuse QL u CL)
Qs f pHBI ~ |kosdduumentsl Temtonposon- (0. Br/em/rpan
BeHHBIX YHCEN PASMEPHOCTBIO [HOCTH TBEPABLIX (a3 MaTepHalon
=10 TONIHBHOTO CepACUHHKa H 060-
' T09KH B KHAKOH (a3bl TEIIOHO-
cuTens
QL pHBIH koopduuments Tenonposon-  |0. Br/emirpan
BEHHBIX YHCEN PA3MEPHOCTBIO  [HOCTH JKHAKHX (az MaTepHanos
=10 ITOMIMBHOTO cepeyHnKa H 060-
10uKH
CS pHBIH kospduumenTs Ternoemkoct | 0. [b/r/rpan
BEHHBIX YHCEN PA3MEPHOCTHIO |TBEPILIX a3 (npu KPRS=1) ma-
=10 ITEpHATIOB TOTUIMBHOTO CEPMICHHH-
ka ¥ 06OOUKH H KHAKOH passl
1TCJA N
‘CL |OAHOMEpHBL MacCHB BeIECT- [KOIDHUUHEHTEI TEMIOEMKOCTH 0. Jix/r/rpan
BeHHEIX YHCEN PA3MEPHOCTBIO [KMAKHX (a3 MATEPHAJIOB TONHB- g
=10 HOTO CeplieyHAKa H 060IOYKH
DS 0/HOMEpHEIH MaCCHB BEIECT- |[UIOTHOCTH TBEpIBIX (a3 MaTe- 0. r/eM**3
HHCENl pasMep BIO |P 0 CepACHHHKKA
=10 oGonouxy # xuKo# daser ren-
p Tens
DL - O/IROMEPHBLH MACCHB BELIECT-  |[UIOTHOCTH MKHIKHX a3 matepua- | 0. r/em* )
qucen pasmef BIO |7IOB TOMIMBHOTO CEPACYHUKA 1
=10 ] 060n0uKH
E 0 IHOMEPHBbIH 3H cTeneHH YEPHOTHI 10~ 1.
qucen p T BIO |BEPXHOCTH MATEPHATIOB TOIUINB-
=10 HOTO ceprieyHHKa H 000I0UKH
™ | IByMepHBI MACCHB BEU(ECT-  [TEMIIEPATYPEI <=2 touek (asossix|10000. rpax C
' IX YHCEl PAIMEPHOCTHIO |IPEBpAIIIEHH Ha (asoBbIX dpori-
=2*10 rax (npn FRRM=T), nu6o mix-
iAW BEPXHAS TPAHMILBI HH-~
P TEMIEPATYPhI B ABYX-
pasuoit o6nactu (mpn FRRM=F)
RM PHBIH - |ckperras TennoTa $a3oBbix 0. Jix/em**3
IX YHCEN pasMep 10 |npespatenuii (s obnactei ¢
=2*10 FRRM=F ucnons3yioTcs 1eMeH-
ITB1 ¢ nIepBLIM HHIEKCOM =1)
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' Tabnuua 7 1.3
Jlaunsie cnucka NAMELIST ¢ nmetem DWRIT
Wnentuduratop| Maccus i nepeMeHHast Tosicuenne 3uaueHue no
YMOJIUAHHIO,
Pa3sMEpHOCTh
1 2 3 4
WRO nep JIOFHYECKOTO TUNA [IPH3HAK NeYaTH Ha4aNbHbLIX 3Ha- F
yeHHil KOOPAHHAT U TeMIepaTyphl
B y3/1aX IPOCTPAHCTBEHHOM CCTKH
NWR nepemMeHHas BEIIECTBEHHOIO  [KPATHOCTb MeYaTH BBIXOMHBIX 1L.LE10
THITA 3Hauenuil (ouepe/Has nevarhb
yepes NWR miaros no BpeMeHH
0T MOMEHT MpeJIbILyLIeH neva-
)
TWR MACCHB BEIIECTBEHHbIX YHCEN |MOMEHTHI BDEMEHH, JUIA KOTOPBIX 1.E+10 cex
pasmepHocThio = 20 Tpebyercs nevaTs BHIXOJHBIX JIaH-
HBIX
RSP liepeMeHHAs JIOTHYECKOT0 THNA [IPH3HAK BBO/A JAHHBIX JIOTIOMHH- F
I'TENBHOrO AIrOPHTMA (CNHCKa
INAMELIST ¢ umenem SP) B cie-
nytowem BapuanTe 3ananus (MpH
INVAR>1) i |
Tabnuua 8 1.3
Janusie cnucka NAMELIST ¢ umenem SP
Maentuduxarop| Maccus Win nepeMeHHAs TMoscuenune 3Hagyenue 1o
YMOTHAHHIO,
pasMepHOCTh
1 2 3 4
QLB epeMeHHas BEIECTBEHHOro MOLIHOCTD TB2 B 0. Br/em
THIIA M10CKOCTH Z 10 GIOKHPOBKU
TBC (e BBOZINTS, ECIIH 3a1aHbI
— INQVZI>1, ZQVZI, QVZI) 4
QL T BeMIECTBEHHOTO MOUIHOCTB TBIJ1 B 0. Br/cm
THIA 10CKOCTH Z 1ocie 610KHpOBKH
'TBC (e BBOAMTH, CH 3aJaHb]
INQVZI>1, ZQVZI, QVZI) E
Z lIepeMCHHAaA BEIECTBEHHOrO BBICOTHAs KOOpAMHATA OT HHOKHEH 0.cm
THIA JIOCKOCTH AKTHBHO#H 30HbI
e
HAZ P BENIECTBEHHOTO  [BBICOTA AKTHBHOM 30HBL 0.cm
THIA
QLBM P BENICCTBCHHOTO  |MAKCHMAbHas JIMHERHAs MOLIl- 0. Br/em
THITA HocTh TBN 10 6nokuposku TBC
(s pacuera nporpammoit QLB B
| [LIOCKOCTH Z — B COOTBETCTBHH CO
‘i |3nauenusmu QVZI npu
{ INQVZI>1)
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