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1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMs 1O JUCIHUIJINHE, COOTHECEHHBIX
¢ IVIAaHUPpyeMbIMH pe3yiabTaTamu ocBoeHust OII BO

B nmpouecce wu3ydeHus

JAUCHUITIIMHBI

oOyuatomuecss  (GOPMHUPYIOT — CIICIYIOIINE

KOMIICTCHINHW U ICMOHCTPHUPYIOT COOTBCTCTBYIOIIUE UM PE3YJIbTATHI O6y‘IeHI/IHZ

Komnerennus no ®I'OC

OxxutaemMble pe3yJabTaThbl 00y4eHHsl

IIK-1 3Hanue HOpMaTHUBHOHN 0a3bl B
00JIaCTH MH)KEHEPHBIX H3bICKaHWH,

3Harthb HOPMATUBHBIC JOKYMCHTHI IO IMPOCKTHPOBAHUIO
CHUCTEM OTOIIIICHUS.

MIPUHIIAIIOB MIPOEKTUPOBAHHUS
o o YMeTb NpUMEHSATh HOPMATHUBHBIE TOKYMEHTBHI ISl pac-
3/1aHUM, COOPY>KEHUH, HMHKEHEPHBIX
4eTa U MPOSKTUPOBAHMUS.
CUCTEM u obopymoBaHus, B .
" JIaJieTb METOJIMKON pacyeTa C MCIOJIb30BaHUEM HOpMa-
IUTAHUPOBKU u 3aCTpOMKHU o A p p
HACEICHHBIX MECT TUBHBIX JJOKYMEHTOB.
3HaTh COCTaB MPOCKTHON M pabodel JOKyMEHTAIUH II0
MIPOCKTHPOBAHUIO [EHTPATU30BAaHHBIX CUCTEM
OTOIUICHUS, TPUHIUNBI [oA0Opa 000pyIOBaHUS U
MIPOBEJICHUSI UCTIBITAHUN HHXKXEHEPHBIX CHUCTEM; METOJIBI
CO3MaHMS M  aHalu3a  TEOPEeTUYECKUX  MOJeleH,
MO3BOJISIFOIIMX TIPOTHO3HPOBATh CBOWCTBA W IOBEICHUC
O0OBEKTOB AESITENbHOCTH, HOPMATUBHBIE JOKYMEHTHI I10
MIPOCKTHPOBAHUIO CHICTEM OTOIUICHHSI.
IIK-3  cmocoOHOCTH  MPOBOJIUTH P P
YMerb  paszpabarbiBaTh  MPOEKTHYI0O H  pabouyro
MIpeIBAPUTEIILHOE TEXHHUKO-
TEXHUYECKYIO JIOKYMCHTAIIMIO C yYETOM HOPMATHUBHBIX
SKOHOMHYECKOE 000CHOBaHUE
. |IOKyMeHTOB, OQOpPMIIATH 3aKOHYEHHBIE MPOEKTHO-
MIPOCKTHBIX pelICHU,
KOHCTPYKTOPCKHE paboThI, CBSI3aHHBIC c
pa3pabaTsiBaTh MPOEKTHYIO u
MPOEKTUPOBAHUEM  CHUCTEM  OTOIUICHHs,  BKIIOYas
pabouyro TEXHUYECKYIO
MIPEIBAPUTEIIEHOE TEXHUKO-IKOHOMHUYECKOE 000CHOBAHUE
JOKYMEHTAIHIO, 0opopMIISTH .
MPOEKTHBIX PEUICHUH, CAMOCTOATEIbHO YINIYONSATh CBOU
3aKOHUYCHHBIC MPOEKTHO-
3HAHUS W MPUMEHATH Ha MPAKTHKE JTOCTHKCHUS HAYKU U
KOHCTPYKTOPCKHE paboThl,
TEXHHUKHU B 00JIACTH CHCTEM OTOILIEHUS; pa3pabaTbIiBaTh U
KOHTPOJHPOBATH COOTBETCTBUE
pealn30BhIBAThH MIPOrPaMMBI o JIOCTIIKEHUTO
pazpabaTbiBaeMbIX  MPOEKTOB  H . .
. 9HEprod(pPeKTUBHOCTU 3MaHUI U COOPYKEHUI.
TEXHUYECKOH JIOKyMEHTAITU!

3aIaHu0, CTaHdapTaM, TCXHUYCCKUM
YCJIOBUAM M JAPYTMM HOPMAaTHBHBIM
AOKYMCHTaM

Bnagers MeTomukaMu pacdera  [IEHTPATM30BaHHBIX
CUCTeM OTOIUICHUS C KCIOJIb30BAHUEM HOPMATUBHBIX
JOKYMEHTOB, pacdyeToM s TOoa0opa  OCHOBHOTO
TEXHOJOTHYECKOTO o0opynoBaHus, MeTOJIaMU
WCTIBITAHNN; HABBIKAMH TIPOCKTUPOBAHUS OOBEKTOB
KUITUITHO-KOMMYHAJTbHOTO XO03SCTBa,
oOecreunBaIOIIUMA  HAJIEKHOCTb, 0O€30I1aCHOCTL |
3¢ (HEeKTUBHOCTH 170:¢ paboTHI; METOANKAMHU
KOMITHIOTEPHOTO MOJICTTUPOBAHUSI C HCIOJIb30BAHUEM
CHEIHMAM3UPOBAHHBIX  MPOTPAMMHO-BBIUHCIUTENbHBIX
KOMIIJICKCOB.

IK-6 crocoGHOCTBIO OCYIIECTBIISATH
U OpraHW30BBIBATH TEXHHYECKYIO
IKCIUTyaTaIUIO 3JIaHUN, COOPYKEHUN
00BEKTOB JKUITUIITHO-KOMMYHAJIBHOTO
XO035ICTBA, o0ecreynBaTh
HaJIeKHOCTb, 0e30MacHOCTh "
3¢ PeKTUBHOCTD UX PAOOTHI

3HATH TEXHUUYECKYIO IKCILTyaTaIllUI0 CUCTEM OTOIUICHHSI C
y4eTOM OOeCnedYeHus HaJeKHOCTH, O€30MMacHOCTH U
3¢ HEeKTHBHOCTH UX PabOTHI.

YMeTb OpraHu3oBbIBaTh TEXHHUYECKYIO JKCIUTyaTallHio
CUCTEM OTOIUIEHMS 3JaHUNM pPa3IMUYHOIO HA3HAYEHUS C
Lenblo oOecreyeHus] HaJeKHOCTH, SKOHOMUYHOCTH U
0€30MaCHOCTH UX (DYHKIIMOHHUPOBAHHUS.

BJIa)]eTb METOJaMH TEXHUYISCKOM OKCILTyaTalluku CHUCTEM
OTOIINICHUA SI[aHI/Iﬁ Pa3IMIHOTO HAa3HAUCHUA C LCIIbIO
obOecreyeHus HaACKHOCTH, 9KOHOMHUYHOCTH u




0€301acHOCTH MX (DYHKIIMOHUPOBAHUS.
K-8 BIAACTh  TEXHOJIOTHEH, |3HATH METOJEI JOBOJKH MW OCBOCHHS TEXHOJIOTHMYCCKHX
METOAaMHU JHOBOIAKA UM  OCBOECHMUA [IPOLIECCOB OTOIJICHUA, o0cITy>)KUBaHUS CUCTEM
TEXHOJIOTUYECKUX IIPOLIECCOB |[OTOILICHUS.
CTPOUTEIILHOTO [IPOU3BOJACTBA, | YMeTh OCYIIECTBISATh HalaAKy W JIOBOJKY CHCTEM
JKCILTyaTallnu, 00CIIy’)KUBaHU |OTOIICHHUS 3/IaHUI Pa3IMYHOrO HA3HAYCHHUS, a TaKKe
3laHUM, COOPY)KEHUH, HMHKEHEPHBIX |00CITy)KHBaHHE 000PYAOBAHHS CHCTEM OTOILICHUS.
CHUCTEM, NpoM3BOJACTBA (BjaaaeTh METOJaMHM HalaJKM W JIOBOJKH CHCTEM
CTPOUTEJIBHBIX MaTEpUaJOB, W3/1eJIUH |OTOTUIEHUS 3IaHu pa3In4yHOro Ha3HA4YCHUS, a TaKxKe
u KOHCTPYKIIHH, MalrH 1 (00CITy>)KMBaHUS 000PYAOBAHHS CUCTEM OTOILICHHUS.
000opyI0BaHUS

2. MeToauyeckue ykazaHusi 00y4alomuMCcs 110 BHINIOJHEHHIO CAMOCTOATEIbHOI padoThl

CamocrostenbHas paborta omnpeaesnsercs crneuuuKkol AUCUUIUIMHBL U METOAMKOU ee
IPEeroIaBaHMsl, BpEMEHEM, MPETYCMOTPEHHBIM y4eOHBIM IUTAHOM, a TAK)KE CTYMEHbIO 00yYeHHUS,
Ha KOTOPOH U3y4yaeTcs AUCLUILINHA.

,Z[J'I?I CaMOCTOSITEIbHOM IIOATOTOBKM MOKHO PCKOMCHAOBATH CJIICAYIOIIHWEC HWCTOYHUKU:
KOHCIIEKTbI JIEKUMI W/MIM NPAaKTUYECKUX M JIAOOPATOPHBIX 3aHATUH, y4eOHYI0 JIUTepaTypy
COOTBETCTBYIOLIETO MPOGHUIISL.

[IpenonaBarens B Havaje 4TeHUs Kypca HHGOpMUpyeT oOydaromuxcs o popmax, BUgax u
COJIEp’)KaHUU CaMOCTOSITEJIbHOM  paboThl, pa3bsACHAET TpeOOBaHUs, MpPEABIBIAEMbIE K
pe3yibTaTaM CaMOCTOSTEIbHON paboThl, a Takke (OPMbI U METO/AbI KOHTPOJS M KPUTEPHU
OLIEHKH.

MeTtoauyeckue peKOMeH/AalM U 110 OATOTOBKE K 3a4eTy

[loaroToBka K 3ayeTy HA4yMHAETCS C MEPBOrO 3aHATHSA IO JUCLUIUIMHE, HAa KOTOPOM
oOydaronuecss MOJIy4aroT MpPeABAapUTEIbHBI MEpEeYeHb BONPOCOB K 3a4€Ty U  CIHCOK
PEKOMEHIyeMOM JINTepaTypbl, UX CTABAT B U3BECTHOCTb OTHOCUTEIBHO KPUTEPHUEB BBICTABICHUS
3au€ra m crneuupuke Tekymedl W wuroroBod arrectarmu. C camMoro Hayajga >KeJaTeiIbHO
IUIAHOMEPHO OCBaMBaThb MaTEpHall, PyKOBOJACTBYSCH IIEPEYHEM BOIIPOCOB K 3a4€Ty M CIHCKOM
PEKOMEHAYEMOM JIUTEepaTypbl, a Takke MyTEM CaMOCTOSTENIbHOTO KOHCIEKTHPOBAHUS
MaTepHaJIOB 3aHATUI U PE3yJIbTaTOB CAMOCTOSATEILHOTO H3YUYEHUs YUeOHBIX BOIPOCOB.

MeTtoauyeckue peKOMEHAALMHU 110 NMOATOTOBKE K IK3aMEHY

OK3aMeH IpecieAyeT Lelb OLEHUTh padoTy CTyIOeHTa 3a OIPEAENICHHBIH Kypc:
IIOJIyYEHHBIE TEOPETHUYECKUE 3HAHUSA, MX IPOYHOCTb, PA3BUTUE JIOTUYECKOTO U TBOPYECKOTO
MBILUIEHHSI, MPUOOPETEHUE HABBIKOB CAaMOCTOSITEIbHOM pabOThl, YMEHMsI aHaJIU3UpOBATH U
CHUHTE3UPOBATH NOJy4YEHHBIE 3HAHNS U IPUMEHATh Ha MPAKTUKE PEIICHNE IPAKTUYECKUX 3aa4.

OK3aMeH NpPOBOJIUTCS B MUCbMEHHON (popme mo Ousieram, yTBEP)KJIEHHBIM 3aBEIYIOIIUM
Kaeapoil. DK3aMeHalMOHHBIM OMIIeT BKIIOYAeT B cedst ABa Bompoca. PopMyIrpoBKa BOIPOCOB
coBnagaer ¢ (OpMyIMPOBKOW IEpPEdHs BOINPOCOB, JOBEAECHHOIO 0 CBEACHHUS CTYAEHTOB 3a
OJIMH MECSI] 10 SK3aMEHAIIMOHHON ceccuu. B mpolecce NOAroTOBKM K 3K3aMEHY OpraHM30BaHa
IpeldK3aMeHallMOHHAasl KOHCYNbTallus JJisi BceX YydeOHbIX rpymm. PesympraT 3k3aMeHa
BBIPAXKAETCSI OLIEHKON «OTINYHO», «XOPOILOY», «YJOBIETBOPUTEIBHOY.

C nenplo yTOYHEHHMS OLEHKM 53K3aMEHaTOp MOXeT 3ajaTb He Oosee OIHOro-ABYX
JIOTIOJTHUTEIIBHBIX BOIPOCOB, HE BBIXOIAIIMX 3a paMKH TpeOoBaHuN paboueil mporpammsl. [lox
JIOTIOTHUTEIbHBIM BOIIPOCOM TOJPa3yMeBAETCs BOIPOC, HE CBA3AHHBIA C TEMATHKOW BOIPOCOB
Ounera. JlONMOJHUTENBHBIM BOIMPOC, TAaKXKE KAaK M OCHOBHBIE BOIPOCH Ouiera, Tpedyer
pa3BepHyTOoro orsera. Kpome Toro, mpemnojaBareib MOXKET 3aJaTh pPsJ YTOUHSIOUUX U
HaBOJMIIMX BONPOCOB, CBS3aHHBIX C TEMATUKOH OCHOBHBIX BOINpOCOB Owuiera. Ywucio
YTOYHSIONIMX U HABOJSALIMX BOIPOCOB HE OTPAaHUUEHO.




MeToan4yeckue peKOMEHAAIUN M0 BHINOJHEHHI0 PacieTHO-TPauueckoii pabore

Llenv pacdyeTHO-TrpaduuecKoil paboOThl — cUCTeMaTH3alMsa U 3aKPEIUIEHHEe TEOPETUUECKUX
3HAHUW U Pa3BUTHE NMPAKTUUYECKUX HABBIKOB 10 PELICHMIO 33/a4, BHIpaOOTKAa HaBBIKOB aHAIM3a
CTaTUCTHUYECKUX JAHHBIX U (POPMYIUPOBAHUS BBIBOJOB IO OJYYEHHBIM PE3yibTaTaM.

3adauamu pacueTHO-TpadUIECKOM PabOTHI SABISIOTCS:

— Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON paOOThI B 00JIACTH PELICHUS IPAKTUYECKUX 3a/1a4;

— moaldop M CHUCTEMAaTU3aIUsl TEOPETUYECKOr0 MaTepHasa, SBISIOIIEIOCs OCHOBOW JUIS
pelIeHHs] MPaKTHYECKOW 3a/auM, Pa3BUTHE HABBIKOB CAaMOCTOSITEIbHOM pPabOTHl ¢ yueOHOM,
METOJIMYECKON U HOPMATUBHOM JIUTEPATYPO;

— IIPOBE/IEHUE PAaCUETOB IO UCXOAHBIM JAHHBIM U aHAIN3 [1OJIy4YCHHbBIX 3HaYECHUH;

— (hopMyIHpPOBaHKE BHIBOAOB 10 TOJTYYEHHBIM PE3YJIbTaTaM.

Cmpykmypa pacuemno-epaguueckoii pabomul:

1. TUTYNbHBIN JIHCT.

2. OrnaBieHue.

3. Bamanme. Ha nmaHHOM 3Tame HaJO TMOJHOCTBIO H3JIOKHUTH JaHHOE O0ydYaroumemycs

3ajlaHue.

4. Ucxonusle naHHble. CTYAEHT NPEJOCTaBISET BCE CYIIECTBYIOIINE MCXOAHbIE JaHHbIE,

KOTOpPbIE MOT'YT OHAJA00OUTHCS /7Sl IPOBEJCHUS PACUETOB.

5. Pazpgenbl, koTOpble OyIyT cOJEpKaTh MPAKTUYECKUE PELICHMS] U aHAJIU3 MOJTYYEHHbIX

pEe3yJbTATOB.

6. BoIBOJIBI.

7. CHUCOK UCHOJIb30BaHHBIX HCTOYHHUKOB.

8. [Ipunoxenue.

['paduueckast 4acThb NpPOEKTa BBINOJHSAETCS HAa OAHOM Jiucte Oymaru ¢opmara Al.
['padmaeckoe m300pakeHNUE MPOCKITHMH, 0003HaUYEHUs, IPUMTHI JOKHBI OBITh BBITIOJHEHBI 110
npaBwiaM odopmiieHusT CTpouTenbHBIX uepTexkedl B coorBerctBUuM ¢ ['OCT 21.602-2003
«OtoruieHrne, BEHTWIALMS U KOHJIMLIMOHMpOBaHHE Bo3ayxa». Ha ueprexkax IOJKHBI OBITH
IPECTaBJICHbl: IUIaHbl 3TaXeW ¢ Pa3BOJKOM Marucrpajiei, BeTBEH M CTOSKOB, pa3MEIICHUEM
000py/10BaHus1, aKCOHOMETPHUECKAsk CXeMa CUCTEMbI OTOIJICHUS, Y3€]1 YIPaBICHUS.

Tpebosanus no oghopmaenuro pabomoi:

Habop Ttekcra mpousBoauTcss B TeKcToBoM peaaktope MicrosoftWord mpudrom
TimesNewRoman pasmepom 12 pt yepe3z 1,5 unrepBama win 14 pt uepe3 1 umHTepBa.
PexoMenyemoe 3HaueHue 1osist crpaHuiibl: gesoe — 30 MM, mpaBoe — 15 MM, BepXxHee U HIKHUE
20 MM.

Hywmepanus ctpanun pacueTHo-Tpadudeckoil paboThl JOKHA OBITH CKBO3HAS.

Bce wmmocTpanum, mnomeniaeMble B pacueTHO-Tpauueckyro paboTy, JODKHBI ObITh
THIATEIbHO MOJO0PAaHbI, YETKO BBHINOJHEHBI. PUCYHKM M JuarpamMmbl JOJDKHBI UMETh IPSMOE
OTHOILIEHHE K TEKCTY, 0€3 JIMIITHUX U300pakeHUI U JaHHBIX, KOTOPbIE HE TOSACHSIOTCS.

MeTtonnyeckue yka3aHus JUIsl BBIIOJIHEHUS pacueTHO-Trpaduueckoil paboThl U AUIIIOMHOTO

IIPOEKTUPOBAHMSI 110 IUCHUIUIMHE «OTOIUIEHHE»
Pacuerno-rpaduueckass pabora «OTOMIEHHE TPAKIAHCKOTO 3JaHHS» BBITIOJIHICTCS
CTYAECHTaMH, 00yJarolMMucs 1o crnenuanbHocTh «TerorasocHabxkeHne U BEeHTHIIALUS) 110CTIe
U3ydeHus quciumuiniel «OTorneHue» Ha 4 kypce. [IpoekT BbIoIHAETCS Ha OCHOBAaHUU 3aJJaHUs
Ha KypCOBOE€ IPOEKTUPOBAHUE, THUIIOBBIX IUIAHOB JTaKEW, NPUBEIEHHBIX B IPHIOKECHUH.
Bapuant mana 37aHUs  pUHUMAaETCs MO TocieaHed  1mudpe  HoMepa
CTYJ€HYECKOro Omiera.
COCTAB U TTIOPANOK BBITTIOJIHEHUA KYPCOBOI'O [TPOEKTA
KypcoBoii mpoeKkT cOCTOUT M3 pacuéTHO — MOSCHUTENBHOW 3amMCKH U Trpaduueckon
YacTH.
PACUETHO- IIOACHUTEJBHAS 3AIIMCKA
PacuérHo - moscHuTeNbHas 3amUCcKa BBINOJHSAETCS Ha Juctax (opmara A4. PacuérHble
CXEMBI MOT'YT OBITh BBIIOJIHEHBI HA MUJITUMETPOBOI Oymare ¢opmara A3.



[TosicHuTenpHas 3anucKa JOKHA COJEPKATh CIEAYIOIINE Pa3Aeibl:
HcxonHble JaHHBIE U XapaKTEPUCTHKA OOBEKTA.
Paznien conepxut cremyronye 00s3aTeIbHbIe TyHKTHI:
- pallOH CTPOUTEIILCTBA;
- XapaKTepUCTUKA 3[JaHUs: HA3HAYEHHE, ITAKHOCTD, BBICOTA 3TaXa, BHICOTA [10/1BAJIA;
- 30Ha BJIAXXHOCTH;
- Temreparypa HanboJiee X0JI0JHOM MATHIHEBKH;
- CpelHsAs TEMIIEPATypa OTOIUTENIBHOIO IIEPUOAA;
- IPOJIOJKUTEIIBHOCTh OTOIUTENBHOIO NEPUOA;
- HaIlpaBJICHUE CEBEPHOIO BETPA;
- pa3Mepbl CTPOUTENBHBIX KOHCTPYKIUI: OKOHHBIE IPOEMBI, BXO/IHAs JIBEPD;
- TEMIIEpPAaTypa BHYTPEHHEI 0 BO3/lyXa B 3aBUCUMOCTH OT Ha3HAYEHUS IIOMELICHMS;
- TEMIIEPATypa B TEIUIOBBIX CETSX;
- TEMIIEPATypPa B CUCTEME OTOILICHUS.
Pacuer cTponTenbHBIX KOHCTPYKLIMN
Pacy€r TennoBoil MOITHOCTH CUCTEMBI OTOILIEHUS, TEIJIONOTEPD U TEILIOBBIICICHUN.
Br160p 1 060CHOBaHME CUCTEMBI OTOIUICHUS 31aHUSI.
Br100p 1 pacuét HarpeBaTeIbHBIX IPUOOPOB CUCTEMBI OTOIIICHHSL.
I'mppaBinueckuii pacyéT NPUHATON CUCTEMBI OTOIIICHUS.
Pacuér ocHOBHOro 000py10BaHUs TEIJIOBOI'O IYHKTA.
1. Cnenuduxanus o00pyI0BaHUS K MATEPHAIIOB.
2. Crucok UCHOJIb30BAHHOM JIUTEPATYPHI

IPAOUYECKASA YACTDH

I'paduueckass yacTb BBINOJHSETCS B CTPOroM cooTBeTcTBUU C TpeOoBaHusMu ['OCT
21.101-93:

Ha popmaTte Al U CONECPIKUT:

- IIJIaHbI IEPBOTO U TUIIOBOT'O 3Ta)KE C HAHECEHUEM CTOSIKOB U HarpeBaTesIbHbIX TPUOOpOB
(M 1:100);

- IIJIaHbI TOJIBAJILHOTO U (WJIN) Y€pIayHOro MOMEIIEHNH 3JaHUsI C HAHECEHUEM Ha HUX
MarucTpayuei ¥ CTOSIKOB CUCTEMBI OTOIUICHUS ¢ yKa3aHUEM JIUaMETPOB U YKJIOHOB TpYO,
HOMEPOB CTOSIKOB, 3JIEBATOPHOTO Y3714, BBOJIA TEIJIOBBIX CETEH C €r0 MPUBSI3KOM K
KOOpPJAMHAIIMOHHBIM CETSAM 3JaHMS;

- aKCOHOMeTpHuyieckas cxema cucreMbl otorieHus (M 1:100);

- IUTaH ¥ pa3pe3 TerioBoro nyHkra (M 1:20), akcoHOMeTpuuecKas cxema;

- IeTaJIbHbIE YEPTEXKHU YCTAHOBKU HarpeBaTeIbHbIX MPUOOPOB WK APYTUX Y3JI0B CUCTEMBI
OTOILJIEHHSI IO COTJIacOBaHMUIO ¢ pykoBoauTeneM (M 1:20).

2 Pacuer CTpOUTENbHBIX KOHCTPYKIIUH
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TEIJIONPOBOIHOCTH OTIEIBHOTO CJI0S, MPUHUMAETCS 110 npriiokeHuto 3 [12] mo rpade A nmu b.
[Tokazarenem rpadbl CIIy>)KUT KapTa 30H BIaXHOCTH npuioxenue 1 [12] u npunoxenue 2 [12]
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I'pagyco-cytku oronurensHoro nepuoja (I'COII):

%
KX //

1 162 o1 || &
61 |82 © 03

N

T

rp. b

03 = 20MM=0,02MM

01 =250MmM=0,25m

t,= 20°C [3] Tabmwuia
t,=-28°C [8] Tabmumua 1

ton = -3,1°C [8] Tabmmma 1

Z =214 cyr [8 | npunoxen 1

B
a,=87——
m*°L [12] Tabnuua 4
B
a, =23
m*°C [12] rabauua 6
m?oC
M=0,81 Bm [12] npunosxen 3
m?or
1,=0,064 BMm [12] npunosxen 3
m?°r

2e=0,93 Om [12] HPUIIOXKEH 3
At, = 4,5°C [1] Tabmuna 2
n=1

TCOII= (ty-toy) Zow [°C cyT] (2.4)

rae t,; — cpenHss TeMnepaTypa OTONMUTEIBHOTO MEPUO/Ia,

[8], mo TabGmute 1.

Zy; — KOTUYECTBO CYTOK OTOMUTENBHOTO Mepuosa, [8], Tabnuna 1.

2.1 Pacuer ko3¢ duipienTa Teronepeaadn

HapYy>KHOU CTEHBI.
2.1.1 Tpebyemoe TepMUYECKOE CONIPOTHUBIICHUE

J— 20
o (ty—1,)n :(l8+28)].:777M C

- 7

° " Abtoa, 45%87 Bm

2.1.2. I'paxgyco-CyTKH OTONMTEIBHOTO NIEPHOJA!
['COIT =(t5-ton)Z=(18+3,1)-214=4514 (°C-cyr)
R™ ompemensiercss MHTEPIONANNEN 110 3HAYCHUSAM

tabmumel 1 [9] B 3aBucumocTtu ot I'COIT

20
m°C
R™ =255
Bm
2.1.3 Tommmua
YTEIUTUTEIIS — TICHOIIIACTA:
7 o, O
83 — /?:/7 _____2*_7_ 3 #x} —
a, o A,
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=(2.55-0,04—-0,62—0,02—0,04)*0,064 = = 0,125.
OO01mast TonmuHA CTEHBL: 645 MM
2.1.4 KoaddunueHt Terionepeaavyn

1 1 039 Bm

“R™ 255 T wM°°C
2.2 Pacuer ko3¢ uipenTta Teruionepeaayn YepaaqHoro NepeKpbITHsL.
NN
AR ENEET 2.2.1 TpebyemMoe TepMHUECKOE COMPOTUBIICHHE
X W (t—t)n (20+28)0.9 M2°C
R = = =1.65
, At,a, 4%8,7 Bm
\ 2.2.2 I'pamyco-CyTKH OTOMUTENHHOTO MEpUoa
\
CECEEERRRNNN I'COIT =4943 °Ccyr
20
m<°C
R™ =4.12
Bm
2.2.3 Tommuua neHomacTa
7 7 o) o) 0
5, :[/poﬂﬂ ______7__2__4]*/\3 _

a, a A, A, Ay

8 =022 M. I'p. b n
8,=0,01 m.
85= 2 =(4.12-0,12-0,11-0,06-0,01-0,03-0,08)-0,064=0,225m
04=0,03 m.
t;=20°C [3] 2.2.4 KoadduuueHt Temionepeaadu
t,=-28°C [8] Tabauna 1
ton = -3,1°C [8] Tabmuma 1 1 1 Bm
Z =214 cyr [8] Tabmuna 1 K = = =0.24 2
Bm R™ 412 M-°C
a, =87 —— °
M °C [12] rabnuua 4
B
a, =122
m*°C [12] Tabnuua 6

m?°C
A=2,04 Bm
[12]
npunoxkeHuve 3

20
2,=0,17 [12] mpunoxenue 3
20
A3=0,064 [12] npunoxkeHue 3
20
2=0,93 [12] npunoskeHue 3

At, =4°C[12] Tabnunua 2




2.3 Pacuer ko3¢ dunmenTa Teronepeadu J0u@aToro moja

SSSS S s SlE

O

.

.\~
N N
‘\’
\
Vi 61

2.3.1 TpebyeMoe TepMUYECKOE COIPOTUBJICHHE

1. — x/6 mwiura R’m _(te_tH)n _(20+28)O75 _ 207 MZOC
2. — TUAPOW3OJISIIHS PYyOepOu I o At « o 25%x8 7 = Bm
3. — yremmmrens NEHOOETOH H™e ' !
4, — crsKKa OETOH
5. — BO3AYIIHAS IPOCIIONKA 2.3.2 TI'pamyco-CyTKH OTONUTEIHHOTO CE30Ha
6. — mocku
I'COIT =4943 °Ccyr
),015 m. m?°C
R™ =4.12
,02 M. Bm
.01 M 2.3.3 TommuHa mmeHomacTa
" 7 7 9, O ) ds |,
5, =|pr - L 0 02 95 Osluy _
aﬁ a‘n 7\‘7 7\‘2 ;\‘3 }\'5
1.022 M
=(4.12-0,12-0,11-0,06-0,02-0,05-0,8)*0,064=0,225m
°C [3] Tonmuua mona Hax moaBaiioM: 550 MM
28°C [8] Tabmuma 1 2.3.4 KoadpduuueHT terionepeaadu
3,1°C [8] tabuuua 1 K 1 _ 1 0.24 Bm

TR” 412 T wmPeC

14 cyrt [8] Tabauna 1
Bm

a,=87-"_
’ #”°C [12] Ta6uma 4

o - Bm At, = 2,5°C [12] Tabnuna 2
g m?°C [12] Tabnumna 6

mioC

91 Bm [12] npunoxenue 3

mior
Bm
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2.4 Pacuet k03¢ (UIIMEHTOB 1BEpEi, OKOH, TPOEMOB.
KoaddumumenT Ternonepenaun okoH:

/ Bm
K = /?mp |:M20[:| (2.5)

o

rae R™ [9] rabmuua 16
Koadduuument rermonepenaun apepeii:

= +AK[ om
R, ol

(2.6)

I

rae AK — koaddunuent qo6aBok
AK = 0,2 H — qy1s1 TpoitHBIX ¢ AByMS TaMOypamMu
AK = 0,27 H — nns 1BOWHBIX ABEpeli ¢ TaMOypom
AK = 0,34 H — ny1s1 nBoiiHBIX Bepelt 0e3 TamOypa
AK = 0,22 H — 0151 oquHapHBIX JBEpEit
H — BricoTa 31aHMs
[Tpumep: PaccunTarh KO3(hGUIHMEHT Terionepeaayd HApYKHOH BXOJHOW BOWHOW IBEpU C
TaMOYpPOM B YETBIPEXITAKHOM JKHIIOM JIoMe B Topojie [lepmu, ecam BbicoTa aTaxa 3 m.
Pacuer koaddunmenTa Tenonepenayn TPOMHBIX OKOH B IEPEBSHHBIX MEPEIIeTax co
CIapEHHBIM OCTEKJICHUEM.

t, =20 °C [3]
ton = -3,1 °C [8] Tabimmal
Z =214 cyr [8] Tabnunal

H, =232 m.

2o
24.1 Fpanfr’co-gé;;;n OTOIUTEIBHOTO NEPUOJIA:
['COIT =(ts-ton)Z=(18+3,1)*214=4943° C cyr

m2°r

Bm

R =04

2.4.2 KoaddunueHt Terionepeaads OKOH

1 _ 1, Bm
R™ 0,4 m*°C

Pacuer koaddunmenTa remonepenayn 1sepeit 1BoiHbIX ¢ Tamoypom 1,4x2,0 m.
2.4.3 KoaddunueHT reruionepeaayn Jsepu

K:L+AK

a6
AK=0,27H =0,27*23,2 = 6,26
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1
K = 0—4 + 626 = 876 Bm/MZOC

3. Pacuér Tens10Boi MOIIHOCTH CUCTEMbI OTOIJIEHUS, TENJIONOTEPb U
TeIIOBbIAeJIeHHI.
OO011ue TeTIonoTEPH 3AaHHUS:
Qoo = Qocn (1) + Quug [BT] (3.1)
1€ Qocy — OCHOBHBIE TEIUIOMOTEPH, YYUTHIBAIOIINE TOIBKO pa3Mephl IOMEIICHUS
Qo = KA (t; —t;) n [B1] (3.2)

K — K03 HUIMEHT TeruIonepeadn OrpaKaeHus

A M— IJIOIIab OTPAXKICHMIA;
t; °C — BHYTpEHHsIsI pacueTHasl TEMIIEpaTypa;
ty °C — HapyxHasi pacueTHas TeMIeparypa, IpUHUMAETCS TeMIeparypa Hanboiee X0 JHOM
MATHIHEBKH ¢ obOecrieueHHOCTRIo 0.92 1o Tabmune 1[8];
N — K03 PHUIMEHT YUUTHIBAIOIINNA 3aBUCUMOCTh TOJIOXKESHUS OTPAXKAAIONICH KOHCTPYKIIUH 110
OTHONICHUIO K HAPY>KHOMY BO3yXy, IPUHUMAETCs 1o Tabnuue 6 [9];
B - k03 dumenT 106aBOK B AOISX.
Paznuuarot cienyronue 100aBKu:

- 01 (B-07

[3— 005 ’ 5 1. Ha opuenTanuio cMm puc. 3.1
- 2. Ha yrnosoe nomemenue = 0,05
3- 005 B- 01 3. Ha Berep 0,05 ecnm v BeTpa B IIyHKTE
J- 005 B-0,05 10 6 M/cu 0,1 eciu v > 6 M/c

03 - 0,05

Puc.3.1 Jlo6aBku B 105X HA OPUEHTALINIO OTPAXKIAIOIIUX KOHCTPYKLIUHA OTHOCUTENBHO CTOPOH
cBeTa

Quu¢ — KOIIMYECTBO TEIUIA Ha IPOTPEB BO3AyXa Uepe3 OKHA U ABEPH
Qunp = 0,28 CB Guug lupoew (ts— ) Kimgy [BT] (3.3)

KAx

rae CB |:/(2°[} — ylleJbHasi MaccoBas TEINIOEMKOMKOCTh Bo3ayxa CB=1,07
Gungp — KOIMYECTBO BO3lyXa HHOUIBTPUPOBAHHOTO B €MHUILY BpeMeHH depe3 1 M2 ITUPUHBI
npoema

Gung = 8,75 Kr/4ac - 11 OKOH

Gung = 35 kr/4ac - 114 1Bepei.
Kiug — K03 Purment nnpunsrpanuu = 0,7-0.9
PesynbTathl pacyeToB cBefeHBI B TabmuIly 3.1.



3.1 Tabnuua pacuéra TEIIONOTEPh

12

Ne Hazu OrpaxaeHue
I1IoM ts C HHOIH K QOC
Ha3B | OpHUEH pasm M Br/m tB-tn n Br
1 2 3 4 3) 6 7 8 9 10
Quud JloGaBkH B 107X Qo6 >Qo0
Bt BETEP OpUEH YTl 1+B Bt Br
11 12 13 14 15 16 17
4.1 IIpoBepka MpaBUIBLHOCTH pacueTa TEIIONOTEPD.
OO01ure noTepu 34aHUA:
Q06:q0VH(tB'tH) (4 1. 1)

Jlns1 mpoBepkM pacyeTa TeIUIONOTEPS MMOIb3YIOTCS IIOHATHEM YACIBHON TEIJIOBOU
XapaKTEPUCTHUKU:

a

odu

VH (fﬁff/ ) ,

Qo= (4.1.2)

Bm
m’°or

rae Vy - 00beM 110 HapyKHOMY 00Mepy 37aHus ,M

b=ty
c
PacuetHyto ynenbHYIO XapaKTEPUCTUKY CPABHUBAIOT C TAOJUYHBIM 3HaYeHUsAMHU “#  [9],
taGmuua 8 u 9. [lpu cpasHennn +(qo™"-0o™*")< 0,02
Tadiauua 4.1 Hopmupyemblii yaeJbHbIH PacXo/] TENJIOBOH JHEPTrUM HA OTOIICHHE

e

¥
“t JKMJIBIX JOMOB

OJTHOKBAPTHPHBIX OTACJBbHO CTOAIINX U 6.]IOKI/lp0BaHHbIX,

&I/ (Mm% OC-cyT)

OramnBaemas IUIOMAAb JOMOB, M C yucioM sTaxen

1 2 3 4
60 u meHee 140 — — —
100 125 135 — —
150 110 120 130 —
250 100 105 110 115
400 — 90 95 100
600 — 80 85 90
1000 u 6o1ee — 70 75 80
IIpumeuyanue — IIpu NpoOMEXYTOUHBIX 3HAUCHMSX OTAIUIMBAEMOM IUIOIIAM JIOMa B
untepae  60—1000 M?  3HAYCHHUS % JOJDKHBI  ONPENENAThCA IO  JIMHEWHOU
MHTEPHOJISIHH.

Ta6anna 4.2 Hopmupyemblii yaeJbHBIH Pacxo/ TeNJIOBOH JHEPIUU HA OTOIICHHE
b
spanmii %, kJlk/(m>- 0C-cyT) nam [kIx/(m>-0C-cyT)|

DTa)XHOCTD 3JaHUI
Tunsl 37an0uit 1-3 4.5 6.7 8.9 10,11 12 m
BBIIIIC
1 XKunsre, [To Tabnume 8  [85[31] 80[29] |76[27,5] |72[26] [70[25]
TOCTUHULIBL, JUIS 4-3TasKHBIX
OOIEIKUTHS OJTHOKBAPTUPHBIX U
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OJIOKMPOBAHHBIX

JIOMOB — TIO

Tabiuue 8
2 Oo6mectBennnie, |[42]; [38]; [36] |[32] [31] [29,5] [28] |—
KpoMe COOTBETCTBEHHO
MIEPEUUCIICHHBIX B [HAPACTaHUIO
mo3.3,4mu5 STaXKHOCTH
TaOIUIIBI
3 Momukmuuuku 1 ([34]; [33]; [32] |[[31] [30] [29] [28] |—
neueOHbIe COOTBETCTBEHHO
YUPEIKACHUS, IOMA- |HAPACTAHHIO
WHTEPHATHI ATAKHOCTH
4 JTIOUIKOJIbHBIE [45] — — — — —
YUPEXKICHUS
5 CepBHCHOTO [23]; [22]; [21] |[20] [20] |— — —
00CITy>)KUBaHUS COOTBETCTBEHHO

HapacTaHUIO
ITAKHOCTH

6 [36]; [34]; [33] |[27] [24] |[22] [20]  |[20]
AJIMUHUCTPATHUBHOT |COOTBETCTBEHHO
0 Ha3HAYCHUS HapacTaHUIO
(oucer) ATAKHOCTH
IIpumeuanue — Jlng peruoHos, umeroumx 3Hadenne Dy = 8000 °C-cyr u Oonee,
HOPMHUPYEMBIC % CIICAyeT CHU3UTh Ha 5 %.

5. Bbi6op u 000CHOBaHUE CUCTEMbI OTOILJIEHUS

[Ipy nOpPOEKTUPOBAHUM CUCTEM OTOIUICHUsS 3/aHUM HEoO0XOAMMO NPUHUMATh pPELICHHUS,
o0OecrieunBarolie paBHOMEPHOE HAarpeBaHue BO3JyXa IIOMEIICHUH, THIPaBIMYECKYI0 U
TEIUIOBYIO YCTOWYMBOCTh CHCTEMBI, €€ B3PBIBOMOXKAPHYIO OE30MAaCHOCTh U JOCTYIHOCTb IS
OUYHCTKU U PEMOHTA.

B paznene Heo6x01uMo 000CHOBaTh BEIOOP CHCTEMBI OTOILICHHSI IO BONPOCAM:

- IOCTOWHCTBA U HEIOCTATKU CHCTEM OJHOTPYOHBIX U IBYXTPYOHBIX;

- KOJIBLIEBBIX M TYNHUKOBBIX;

- C BEpXHEN M HUKHEN Pa3BOJIKOM;

- 110 KAKMM co0OpakeHUsIM BbIOpaHbl cToskH [1-o0pa3Hblie u m -00pa3HbIe;

- CO CMELIEHHBIM 3aMbIKAIOIIUM yYaCTKOM;

-C OCEBBIM 3aMBIKAIOIIUM YYaCTKOM;

- peryJIupyeMble U HEpETyIupyeMbIe.

B sTOM ke pa3zgene naTh pacy€THYIO CXEMY CUCTEMBbI OTOIUICHHUS, YKa3aTh YKJIOHBI MOJAtoIIel U
00paTHOM MarucTpaiiu, criocoObl BO31yX0yIalIeHHs U OIIOPOKHEHHUS! CUCTEMbI OTOIIJICHUSI.
O6ocHOBaTh MPUMEHEHHUE MPUHATHIX HarpeBaTeIbHBIX IPUOOPOB.

[Ipu pacuétHOM pacxoze TemuoThl 31aHueM 50 kBT u Oonee cucrteMy OTOIICHHS CleIyeT
IIPOEKTUPOBATH C aBTOMATUYECKUM PETYJIUPOBAHUEM TEIJIOBOTO MOTOKA.

6. Bb100op 1 pacuéT HarpeBaTeJbHBIX IPHOOPOB CHCTEMBbI OTOIJICHUS.

Pacyer cBoMTCA K ONPEEIICHUIO YUCIA YYTYHHBIX PaIdaTOPOB U ONPEEICHNI0 MapKU U Yncia
JpYyrux nNpubopoB.

Min 4uciio CeKIMiA YyTryHHBIX PAIHaTOPOB:

_4a,.B [cex]

(6.1)

min
HUF 2
raec QHT— HOMMHAaJIBHBIN TEIIOBOM ITOTOK 151 noz(6opa an6opa [BT]
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a,

4 =
"=y (6.2)

Qup — TemnooTIaya npubdopa O3 yuera TEIIO0TAauU CTOSKOB M NOABOIOK [BT]

a,=a,, -08a, 6.3)

pacy

Qpaca — pacueTHas TEIIOBask Harpy3Ka Ha MpuOoOp — OepeTcs U3 pacuyera TEILIONOTEPh
Qup — TEMI00TAaYa OTKPHITO-IPOI0KEHHBIX CTOSKOB U IOJBOAOK OTJAIOIIUX TEIIO BO3AYXY
MOMEIIEHUS
Qmp — 100BT eciu O croska 15 mm.
Qmp — 150BT eciu & croska 20 MM.
Qmp —200BT ecmu O cTosika 25 MM.
IIpu Harpyskax Ha crosik 300 BT u menee Q,, He yunTbIBaeTcs. [ BEpXHUX y3]I0B ¢ HUKHEN
pa3Bojkoit Qp, IPUHUMAETCS Ha II0JOBUHY MEHBIIIE.
Quy — HOMHHAJIBHBIN YCIOBHBIN TEIUIOBOI MOTOK — TEILUIOBOM MOTOK Yepe3 1 ceKuuro
HarpeBaTesIbHOTrO Ipubopa, MpUHUMAETCS M0 NpuiIokeHuto 3 Tabauna 3.9
At,, — nepenaza MeXIy cpeHel TeMiepaTypoil B IpuOope U BO3yXOM

£+
Afn — 20p Ump_fgj 64
Ger — pacxom BOJbI Yepe3 CTOSIK
086 -0
Gem = ’—f‘”’ [KZ/ L/ac] (6.5)
2op " o

W — KOMILIEKCHBIN K03()PHUIIMEHT TPUBOIAIINIA CUCTEMY B PealIbHBIC YCIOBUS

1-n p
R e R 7S g 0 (6.6)
70 360
rae N, p, C — u3 mpuwioxeHus 3, Tadnuma 3.8
B - ko durment yuéra pacu€THoro arMochepHOro JaBieHUS, A1 OTOMUTENbHBIX MPUOOPOB
npuioxxkenue 3 tabauna 3.9
Y - koadULIMEHT 3aBUCAIIHI OT HAMIPaBICHUS JBUKESHHSI BOJIbI, IPU HATIPABICHUU BOJIbI CHU3Y
BBepX [2], Tabmuma 9.11, ecau cBepXy BHU3:

Y= 7 _ a(fﬁx o fﬁb/X) (6.7)

rae a — KodhHUIMEHT 3aTeKaHus BOJbI B MPUOOPHBIX y37aX ¢ paguaTopaMH YyTyHHBIMU
CEKIIMOHHBIMHU, TPUHUMAETCS TI0 MPUIIOKeHHI0 3 Tadiuna 3.6
tzx — TEMIIepaTypa BX0/a BOABI B KaXAbli MpuOop

>4, 086
fﬁx = fzap o G (6.8)

cm

ZQiypes — CyMMa Harpy3ok NpruOOPOB MPEABIIYIINX PACIETHOMY
B1 — k03 PUIHEHT yIUTHIBAIOIINN YHCIIO CEKIHMH, priiokeHue 3 tabnuna 3.4
B2 — ko3 puLKEHT Ha YCTaHOBKY MprOopa npuiiokeHue 3 tadbnuna 3.5
Pe3ynbrathl pacueToB cBeieHbI B Ta0HILY 6.1
Tabnuna 6.1 Pacu€r HarpeBaTeIbHBIX MPUOOPOB.
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No | Ne | Qpa |Ge | Gop | tBx tBBIX tB Atep | n p c B |V a
ct |mp |c T
1 ]2 3 4 5 6 7 8 9 10 |11 |12 |13 14 | 15
Yk 0,7°Qtp Qup QHT Qny B1 B2 Nm
16 17 18 19 20 21 22 23

7. 'mapaBIM4YecKU# pacyer.
3amaua THAPABINYECKOIO pacyera - OnpeieJieHue JUaMeTPOB MaruCTPaik, CTOSKOB, ITOBOJIOK
MIPU pacXo/i€ TeINIOHOCUTENSI B HUX, 00ECIIEYMBAIOIIEM TPEOYEeMYI0 TeTIO0TIauy
HarpeBaTelIbHBIX TPUOOPOB.
CymecTByeT 3 MeToza pacuera:
1. MeToa nuHAMUYECKUX JABJICHUI.
2. Metop yaenbHBIX MOTEPh JIaBJICHUS.
3. Meroa XxapaKTepUCTHK CONTPOTHUBIICHHS.
MeTron nuHAMWYECKUX JTaBICHUM.
Pacuer Benetcs no dpopmyrne:
Hpacn > Hener 5 Ia. (7.1)
rie Hpaen - pacnonaraemoe gaBiieHHeE, YCIOBHO 331aHHOE HA BBOJIE
MOTEPsI HAoOpa U3 pacuyeTa SJKOHOMUYECKUX JTUAMETPOB U CKOPOCTEHN
Hpacn = 6000 - 7000 ITa nnst cucteM HEOONBLIOH STaXKHOCTU M MPOTSKEHHOCTH.
Hpacn = 8000 - 13000 ITa asst cucteM cpeHeil 3TaKHOCTH U NPOTSHKEHHOCTH.
Hpacn 60m1ee 13000 ITa st cucteM BBICOTHBIX 3A4aHUM U OOJIBIION NPOTSHKEHHOCTH.
Heyer - conpoTuBieHne CUCTEMbI OTOTUICHHS.

Hener =2Cup Py 1a. (7.2)
rie X(up - NpUBeAeHHBINH KO UIUEHT COIPOTUBIICHUH.
2=k LId+ 2yt ZCy (7.3)

rae A-L/d - npuBenennsiit koaddurment tpenus. [Ipunoxenune 3 tadbauna 3.1.

L, - 1MHA yyacTka B MeTpax.

2y~ CyMMa IIPUBEJIEHHBIX CONPOTHBIECHUI MECTHBIX TUIOBBIX y3JI0B. IIpnioxkenne 3 Tabauna
3.2. U1l YyTYHHBIX paJilaTOpoOB

2(y - cyMMa MECTHBIX CONPOTUBIIEHUH, puiioxenue 3 tadbnuua 3.3

P yw. - AMHAMMYECKNI WIN CKOPOCTHOW HAIOP, ONPEAEISIETCS 110 MPUIOKEHUIO 2 ¢ YIETOM
ONTUMAJIBHBIX IMaMETPOB U Pacxo/ia MOTOKa.

ITopsnok pacyera:

1. BeruepunBaercs cxema.

2. PaccTaBistoTcst Harpy3KHu.

3. BeiOupaetcs riiaBHasi pacueTHasi BeTKa (110 caMOMY Harpy>K€HHOMY U yJaJI€HHOMY CTOSIKY B
OJTHOTPYOHBIX CHUCTEMax; II0 CAaMOMY YJIAJIEGHHOMY M Harpy>keHHOMY IpuOOpy NEepBOro 3Taxa B
JIBYXTpYOHOU cucTeme.)

4. HymepyroTcss ydacTKd (HOMEp ydacTKa MEHSETCS ¢ H3MEHEHHMEM pacxoja), Olpenensercs
JUIMHA y4acTKa.

5. Pe3ynbTatel pacuera cBojsATCs B Tadbmuiy 7.1.

6. Benercs yBsizka. YBsI3Ka 3aKJIIOYAETCAd B PAaBEHCTBE COMPOTHUBJIEHWM B TOYKAX CXOJa WU B
pPaBEHCTBE CONPOTUBICHUMN JTF0OOT0 PaCYETHOTO KOJIbLIA. .

Jnst opuenTanmnu pacuera

Dy = 15MMm, ecnia Q¢ ~ 6000 Bt

Dcr = 20MM, ecu Q. ~ 6000 — 13000 Bt

ODer = 25MMm, eciid Q¢ ~ 13000 BT

Jns mydmied yBA3KHM B TYNHKOBBIX CHUCTEMax pacu€T BeAETCA MPHU CIEAYIOIUX 3HAYEHHSIX
JUHAMHYECKOTO AABJICHUS.

P . = 30 - 120 I1a Ha cTOsIKaX rIIaBHOW PacYETHOM BETKH.
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Pyus. = 10 -40 ITa Ha MarucTpanu raaBHON pacueTHON BETKH.
B omHOTpYOHBIX cHCTEMaxX BeCh CTOSK CUHUTAETCS OJHUM pacyeTHhIM ydacTKkoMm. Heysizka
IoJKHA OBITEH 10 15%.
B koJbIIeBBIX cHCTEMax AMHAMUYECKOE JIaBJICHUE KenaTebHo npujaepkubath oT 50 g0 120 Ila
BO BCEX TOYKAX CHCTEMEI C I[EehI0 YMEHBIICHHS THaMeTpa TPyOOIIpoBoa.

7.1 Tabnuia rupaBIMuecKoro pacyéra CUCTEMbI OTOTUICHHS.

Nya [Q | At Gyu |d Lm|Md | Al | Cry g Pnun | Heuce | ZHcuce
y4 MM M | Cop T T
1 2 3 4 5 6 7 8 9 10 |11 12 13 14

8. Pac4éT 0CHOBHOI0 H BCIIOMOIaTeJIbHOT0 000PY/10BaAHMS TEMNJI0BOI0 IIyHKTA.
CxeMbl TPUCOCTUHEHHUS OTOMMTENbHBIX CHUCTEM JEJSTCS Ha 3aBUCUMbIE M HE3aBUCHMBIC.
Haubonbiiee npuMeHeHne B HaCTOSIIEE BpeMsl MMEIOT 3aBUCHMbIE CXEMbI Kak 0ojiee mpoCThIe.
[Tpu 3THX cxemax cHcTeMa OTOIUICHHUS TMAPABIMYECKH CBS3aHA C TEIUIOBOW CEThIO M padoTaeT
MOJ JaBlieHUEM, OJIM3KUM K JaBJICHUIO, B 0OpaTHOM TpyOONpOBOJE BHEIIHEW TEIJIOBOW CETH.
[Mupkynsuust BOAbl B CHUCTEME 00ECleuMBaeTCs 3a CUET PAa3sHOCTU JABICHMM B IOJAIOLIEM U
o0paTHOM TpyOOIpPOBOAAX TEIUIOBOM ceTu. Pa3HOCTh AaBlieHUH JOKHA OBITH JOCTATOYHOM IS
IIPEOJOJICHHS] NOTEPh JABJICHUS B CUCTEME OTOIUIEHUS U B y3JI€ IPUCOEIWHEHUS (TEIIOBOM
MyHKTE)
[Topasnstomee OONBITMHCTBO KOMMYHAJIBHBIX 3JaHUN B HACTOSIIEE BPEMsl MPUCOCAUMHEHO W
MPOJOIHKAET MPUCOSAUHSITHCS 110 3aBUCUMOM CXeMe CO CMEUICHHEM C MTOMOIIBI0 BOAOCTPYHHOTO
3JIeBaTOpA.
8.1 Pacuér sneBatopa.
Jiist aneBaTopa OCHOBHOM pacu€THON XapaKTEPUCTUKOM sBIsieTcs KO3 PHUIMeHT cMemmeHus U
U=1,15(T1-tew)/ (tewtosp) (8.1)

rae Ti— temmeparypa ropsiieid BOJbl B TEIUIOCETH
tom — TEMIIEpaTypa ropsiueit BoJbpl B MECTHOU CUCTEME
tosp - TEMIEpaTypa 00paTHOM BOJIBI B MECTHOH CUCTEME
8.2 Pacxon BoJibl B MECTHOM cUCTEME

Gener= 0,86x10”° Q,1/ (ton tosp) (r/uac) (8.2)
8.3 IIpuBeneHHBIN pacxo] BOAbI B CUCTEME

G,.,=0,./\H, /10 () (8.3)

rae Heuer I1a - conpoTuBieHne cucteMsl OTOMICHUS (IPUHUMAETCS U3 THIPABINYECKOTO
pacuéra)
HCHCT:112HpaC‘I
Jlasee o HOMOTpaMMe JJisl T0I00pa 3IIeBaTopoB onpeaensercs Homep 3aearopa (N,;),
anametp roprnoBHHbI (Dyops), Anamerp comra(D.)
Taxk e 251eBaTOp MOKHO MOA00PaTh, €CIIN OMPEIETUThH AUAMETP TOPIOBUHEI 110 hopmyre 8.4
D, = 0,874x(Gp)"? (8.4)

rie Gup, — npuBeAEHHBIN Pacxo]l BOABI C y4ETOM pacuETHON MOTEpU HATopa B OTOIMUTEIbHON
CUCTEME.
[To BBIYKMCIIEHHOMY IMaMETPY TOPJIOBUHBI TOIOMPAIOT COOTBETCTBYIOIINN CEPUMHBIN 37I€BATOP
no Tabmwuue 8.1

Ta6mmma 8.1 Tlogbop smeBaTopa.

Howmep 1 2 3 4 5 6 7
areBaTopa

Drops, MM 18 <23 <28 <33 <43 <55 <65
D % ps MM 15 20 25 30 35 47 59
Ne sneBaTopa 1 2 3 4 5 6 7
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MunumanbHbIi 1uameTp coruia D, Bo n30exxanue 3acopeHust IPUHUMAIOT PaBHBIM
4 mm.
HeobxonuMoe naBieHue ceTeBOi BOIbI IIEepel dieBaTopoM, klla, onpenenstor o hopmyiie

P. = 14(1+u)* AH (8.5)
I'ne AH - pacuérHas moTeps Haropa B OTOIUTENBHOMN cucTeMe
['psizeBuKHU WK GUIBTPHI B BOASIHBIX TEIJIOBBIX CETSAX MPEAYCMATPUBAIOTCS Ha TPYOOIPOBOAaX
nepes AIeBaTopoM (HacocoM), Ha MOJIAI0IIeM TpyOOIpoBoe PH BBOJIE B TEILJIOBOM ITyHKT, Ha
0o0paTHOM TpyOOIIPOBO/IE B TEIUIOBBIX MMYHKTaX MEpe]l PeryIupyouMMi YCTPOHCTBAMH,
BOJIOMEPAMH U T.II.
CKOpOCTb BOJIBI B ITONIEPEYHOM CEUEHUH Tps3EBUKA HE T0JDKHA npeBbimath 0.05 M/c . YuuThiBas
3TO, TUAMETp IPSA3EBHKA JJOJDKEH OBITh HE MEHEe

Dy, =/4V,,/(360070,05) , m (8.6)
I'ne Vrp— 00BEM TEITIOHOCHUTEA, MPOXOISIIHNI Yepe3 IPsI3eBUK B Yac:
V,, = _088Qu (8.7)

(r, —7,)1000’
['psizeBuk moabupaercs no tadi. 8.2 B 3aBUCUMOCTH OT pac4€THOro Dy,
Tabmuua 8.2 I'psizeBuk aboHeHTCKHH 11 TeruoBbIX myHKTOB TC-569.00.000

Py:1,6 n 1,0 MlIIa DH]_ Dy DH2 DH L
Hcnonnenue | H, Mmm Macca, kr MM MM MM MM MM
-08 360 16,3 45 40 57 159 345
-09 360 19,4 57 50 76 159 365
-10 410 29,4 76 70 89 219 425
-11 490 33,5 89 80 108 219 425
-12 525 62,2 108 100 133 325 525
-13 690 70,4 133 125 159 325 525
-14 875 118,0 159 150 219 426 650
-15 1105 266,7 219 200 273 530 850

Ha nopnatomeM TemionpoBojie, KpoMe 3alopHOM apMaTypbl uMeetcs perynsarop pacxoxaa (PP)
JUIsl CTaOMITM3allMy pacxoja BOJbI P HEPAaBHOMEPHOM O0TOOpe €€ uepe3 OTBETBIICHHS, a TaKKe
oOparHblii KnanmaH. Ecnu npumeHsieTcss aBTOMAaTU3MPOBAaHHBIA BOJOCTPYWHBIM 371€BaTOp, TO
BMecTo PP mpenycmarpuBaercs perynsaTop TEMIeparypbl Ui MOJYYEHHs 3aJaHHOU
TeMIIepaTypbl BOJbl, MOCTYMAIOUIMNA B cUcTeMy oTomuieHus. TakuM oOpa3oM, oOecrednBaeTcs
MECTHOE Ka4YECTBEHHOE PETYJIIMPOBAHNE CUCTEMBI OTOIIJICHUS.

Ha o6paTHOM TemionpoBoie IOMOJHUTENBHO YCTAaHABIMBAIOT peryistop nasieHus (PI) c
LENbI0 MOJAJIEPKaHUsl HEOOXOIMMOTO JaBJIEHUS «0 ceOs», TO €CTh B MECTHOM CUCTEME , IS
3aI0JIHEHUS €€ BOJOM.

OOpaTHbIil KjamaH M PEryjasTop JaBI€HUsS NPEJOTBPAIIAIOT BBITEKAHHUE BOJABI U3 CHCTEMBbI
OTOILIECHUs IIPU aBAPUU B HAPYKHBIX TEILIONPOBOAAX.

MaHoMeTpBI, PacnoyIoKEHHbIE MOMApHO Ha OJHOM M TOM K€ YpPOBHE, IO3BOJSIOT CYIAUTh HE
TOJIKO O JaBJICHMM B Ka)KIOM TEILIONPOBOAE, HO U O Pa3HOCTU NABJICHHUs, OIPEIEIAIOLIEH
WHTEHCHUBHOCTD JIBUKECHHUS TETNIOHOCHUTEIIS.

C nomonipio TpéX (YETHIPEX) YCTAaHOBICHHBIX TEPMOMETPOB MOXKET OBITh MPOBEPEH TEIUIOBOM
PEXUM IIyHKTA U CUCTEMBI OTOIUICHHS.

Bonomep  sBnsercst  mpuOOpoM,  IMO3BOJISIOIIMM — NPOBOAMTH  TOYHOE  paclpesesieHHue
TEIJIOHOCUTENS TI0 TEIUIOBBIM ITYHKTaM, €KeCyTOUYHbIE (MM eXEeHeeNbHbIE) 3aliCH BOJOMEpa
IIO3BOJISAIOT IIPOBEPUTH TOYHOCTH IIPOBECHUS HAJIAJKU.

3aIBWXKKHU CIy’KaT JUIsl OTKJIIOUEHUsS TEIJIOBOIO IMYHKTAa M CUCTEMbl OTOILICHUS; 3aKpbIThIE
BMECTE 4YeThIpe 3aJBM)KKH I103BOJIAIOT IMPOBOJUTH PEMOHTHBIE PabOTHI Ha y3ie (Hampumep
CMEHY BOJIOMEpa, MPOUYUCTKY I'PSI3€BUKOB- GUIHTPOB WM 3aMEHY COILIA B AJIEBATOPE).
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Jns  ynoOGcTBa OKCIUTyaTallll  KakJoMy OOOpYIOBaHMIO IPHCBAMBAETCS COKpALIEHHOE
0003HaUYeHHE M TOPSAKOBBIA HOMEp, Hampumep, 3aaBWwxkka 3-1 u T.0. DT 0003HAYEHUS
HAHOCATCA Ha OUPKY SPKOW HECMBIBaeMOM Kpackoi. brupka 3akperisiercs Ha COOTBETCTBYIOIIEM
000pyI0BaHUMU.

9.Cneundukanus 000py10BaHUS U MATEPHUAJIOB.

9.1 Cnemudukamuio obOopymoBanus, wu3Aenuid u MarepuaioB (naiee - Crenudukanys)
BeITONTHSIOT 110 ['OCT 21.110 ¢ yuetoM TpeOGoBaHMIT HACTOSIIIETO CTaHIapTa.

9.2 Ilpu HamM4MMU NPUCTPOECHHON K MPOU3BOACTBEHHOMY 3/IaHUIO (COOPY)KEHHIO) YacTU WIH
IOPUCTPOMKH, B KOTOPBIX Ppa3MELIAIOTCA BCIOMOraTelbHbIE IOMELIEHUs, CcHelu(UKaLnio
BBITOJIHSIOT 10 YaCTSAM:

- IPOU3BO/ICTBEHHAS YaCTh;

- BCIIOMOTaTelIbHas 4acTh.

Ecnu xunoe 31aH1Me UMeeT NPUCTPONKY MIIM BCTPOMKY, B KOTOPOH pa3MeEIatoTCs MPeIpUsTUs
00IIeCTBEHHOTO 00CcTy)iBaHus, TO Crenudukanuio Takke COCTaBISAIOT O YaCTSIM:

- KUJIasi 4yacThb;

- BCIIOMOTraTelIbHas 4acThb.

HaunmeHoBaHue KaX101 4acTH 3alMChIBAIOT B BUJE 3ar0J0BKa B Ipade 2 U MoJ4epKUBAIOT.

9.3 Dnementsl cucteM (0OOpyAOBaHHWE, W3ACIUA) U Marepuanbl B pasnenax Crnenudukarun
3allMCBIBAIOT 110 TPYIIAM B CIIEAYIOLIEH OCIE0BATEIbHOCTH:

B pazzaenax "Otomnenue" u "TeriocHabeHue YCTaHOBOK cucTeM":

- OTONUTEIBHOE 000PYIOBAHUE;

- TpyOOTIPOBOIHAS apMaTypa;

- IpyTHE 3JIEMEHTBI CUCTEM;

- 3aKJIa/IHbIE KOHCTPYKIIMH (OTOOPHBIE YCTPONUCTBA JUIsl YCTAHOBKU KOHTPOJIBHO-U3MEPHUTENBHBIX
puOOpPOB);

- TpyOOTIPOBOKI;

- KOHCTPYKLIUHU TETJIOU30JIUOHHbIE;

- MaTepHabl.

TpyOomnpoBoasl B pazaenax Crnenudukanyvy 3alUChIBAIOT MO KaXJIOMY JUAMETpy. DJIEMEHTHI
TpyOoIpoBoJa (0TBOBI, MEPEXObl, TPOMHUKH, KPECTOBUHBI, ()IIaHIbI, OONTHI, TAWKH, MIAOBI,
npokiaaku) B CriennpuKkaiuio He BKI0YAL0T;

OnemeHThl cucteM (00opylnoBaHHE, M3JENWs) W MaTepuajbl B Ipelenax YKa3aHHbBIX TpyII
pasMelaloT B TOPSAJKE BO3pAacTaHWs MX OCHOBHBIX IapaMeTpoB (HampuMep, THUIA, MapKH,
JMaMeTpa, CEUEHUs).

B rpade 2 "HaummeHoBanume u TexHMUecKkas xapakrepucTtuka' Chnenudukanum mnepen
HAaUMEHOBAaHUEM OO0OpYJIOBaHUS, U3JENUA M MaTepHalIOB YKa3blBalOT MX IOPSJIKOBBII HOMEp
3anucu B Crienugukanuio B npenenax paszaena. [Ipu stom rpady 1 "ITo3unus" He 3amoaHSIOT.
[Ipumep cocTaBieHus cHenUpHUKAIUU O0O0OPYIAOBAHMS, HM3JCIUNA M MaTepuaioB IPUBEJIEH B
npuitoxeHuu K.

9.4 B Cnenudukanuu TpUHIMAIOT CIEAYIOIMNUE eTUHULIBI U3MEPEHUN:

- obopyznoBanue (YCTaHOBKH), apMaTypa, BO3lyXOpaclpeIeIuTeNH!, 3aCIOHKH, MECTHBIE OTCOCHI
(YKpBITHS), OMOPBI (KperieHHs) TPYOOIPOBOJOB U BO3IyXOBOJIOB, 3aKjaJHble KOHCTPYKIIHMH
(oTOOpHBIE YyCTpOMCTBAa ANl YCTAaHOBKUM KOHTPOJBHO-M3MEPUTENBHBIX MPUOOPOB) M Jpyrue
AIIEMEHTHI CUCTEM - HIT.;

- pa-13 muatopsr - cexiuit/kBT (111/kBT);

- KOHBEKTOPBI, TPYObI peOpUCThIE, PETUCTPHI U3 IIaJIKUX TPYO - mIT/KBT;

- TpyOOMIPOBOIBI 1 BO3TyXOBOJBI - M;

- MaTepUabl U30JSIUOHHBIE - M,

- MaTepHaIbl TOKPHITHIl H 3aLIATHI - M;

- Ipyrue MaTepuabl - KI.
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3. CnucoK HCNO0JIb30BAHHOM JIMTEPATYPbI

1. Bapdoaomeer H0.M., Kokopun O.f. OtormneHue u TEIIoBbIe CeTH. Y4YEOHHK. — M.:
NH®PA-M, 2008 -480 c.

2. BrayTpeHnHnue canutapHo-TexHudeckue ycrporctBa. — B 3-x 4. YU.1. Oromnenue / Ilox
pen. .I'.CrapoBeposa.- 4-e uzn., nepepad. M nomn. —M.: Crpoiinzaar, 1990.

3. I'OCT 21.602-2003 IlpaBuia BBIMOJHEHUS paboyeld JOKYMEHTAIlMd OTOIUICHUS,
BEHTWISILIMM U KOHAMLIMOHUpoBaHus. —M.: I'occtpoii Poccun, 2003.

4, I'OCT 8690-97 PagnaTopbl OTONUTENbHBIC YYTYHHBIE. TEXHUUYECKUE YCIOBHUS

5. CsuctynoB B.M., IlymnskoB H.K. Ororuienue, BEHTWISIUS W KOHIAUIIMOHUPOBAHUE

00BEKTOB arponpOMBIIIICHHOTO KOMIUIEKCA M KHIJIUIITHO-KOMMYHAIBHOTO X03s5iCTBa: YUeOHUK
quist By3oB. — CI16.: [Tonmutexnuka, 2001.- 423 c.: un.

6. CkanaBu A.H. KoHcTpynpoBaHue U pacu€T CHCTEM BOJSHOTO M BO3JYIIHOTO OTOTUICHHS
3panuil. — M.: Crpoituzaart, 1983.

7. Cubukun 10.J[. Otomnenne, BeHTW AU ¥ KoHIUIIMOHMpOBaHHE BO3/AyXa: ydeOHOE
nocodue Jisl CTyIeHTOB. — 4-e u3., crep.- M.: U3narenbckuil uentp «Axkagemus», 2007. -304 c.
8. CHulI 23-01-99 Ctpoutenbnas knumatonorus.—M.: ['occtpoit Poccun.2003.

9. CHulI123-02-2003 TerutoBas 3amura 31anuid. — M.: T'ocerpoii Poccun. 2003.

10. CHull 41-01-2003. OTtormieHue, BEHTWIANMSA M KOHAWIMOHMpoBanue. — M.: LIUTII,
2003

11. CHulI 3.05.01-85. BHyTpeHHue caHUTapHO — TeXHHUYecKkHe cucrembl. — M.: ['occTpoit
Poccun, 2000.

12. CHuII 11-3-79 CtpouTenbHas TEIJIOTEXHUKA.

13. TuxomupoB H.B., Cepreenko O.C. TemioTexHuka, Teaora3ocHa0XeHNUe U BEHTUIIALUS.
VYuel. 1 By30B. — 5-¢ uz., penpunTHoe.-M.:000 «bACTET», 2009. - 480 c.

14. Tuatop U. OronurensHbie cucteMbl.- M.: Texnocdepa., 2006.- 272 c.

15. IOpkeBnu A.A. OTtoruieHHe TPaXKJAHCKOTO 3JaHMs.- 2-¢ H31., NepepaboT. W JIOoI.-

WoxeBck: U3parensctBo Mkl TY, 2005 — 68 c.

4. TPEBOBAHUS K O®OPMJIEHUIO PACUETHO-TPA®HUUYECKOMN PABOTHI
4.1. PACUETHO- TIOSICHUTEJBHAS 3ATINCKA

JIMCTBI TOSICHUTENBHOM 3aMMCKH JIOJDKHBI OBITh O(OPMIIEHBI COTJIACHO TPEOOBAHUSM
I'OCT 21.101-93: (PacmonokeHue paMOK M IITaMIIOB OCHOBHBIX Hanmucei). Ha mucre
«Cogepkanue» TOSCHUTEIBHON 3alMCKH pacroiaraercs mrami 1o ¢opme 5 (pasmep
40x185), a Ha ocTaNBHBIX JUCTaX mTami 1o ¢opme 6 (pazmep 15x185) (Puc. 1).
Hymepamust cTpaHuil JOKyMEHTa HAYMHAETCSl C TUTYJIBRHOTO Jcta. Homep crpaHuMIlbI
HPOCTABIIAETCS B YIJIOBOM ILITaMIIE.
TeKCT MOsICHUTENILHOM 3alMCKY THUIIETCS] HA OJJHOM CTOpOHE JicTa Oenoi Oymaru dopmara
A4 (210%x297 mm) ueprexxkubiM mpudtom o 'OCT 2.304 ¢ BeicoTolt OykB u 1Hdp HEe MeHee 2,5
mM. [udpst 1 OykBbl HEOOXOIUMO MUCATH YETKO YEepHOM TyIbto. [ledaTHblil TekcT HaOupaeTcs
yepe3 nonTopa uHTepBaina. Ler mpudra — yepHsIit, rapautypa — « Times New Romany, kerns — 14
i «GOCT type By, xernb — 16. Pazmepsr nosneii: mpaBoe — 10 MM, Bepxaee — 20 Mm, j1eBoe -
25 n HnmxHee — 30 MM.

Tabnuipl MPUMEHSAIOT I JIydlledl HarjsiIHOCTH M YHoOCTBAa CpaBHEHMS IOKa3aTeseH.
HasBanue Tabnuiibl, py ero HaTM4UK, JOJDKHO OTpaXkaTh €€ CO/IepyKaHue, ObITh TOUYHBIM, KPaTKUM.
HasBanme tabmmipl cieayeT momMemiath Haj TaOnuied cneBa, 0e3 ab3allHOTO OTCTyHa B OJHY
CTPOKY € ee HoMepoM uepe3 Thpe. [Ipu nepenoce yactu TabiauIbl Ha3BaHKWE TIOMEAIOT TOJIBKO HaJl
NEepBOil YacTbi0 TAOJMIIBI, HIDKHIOIO TOPU3OHTAIBHYIO 4YepTy, OrpaHMYMBAIOIIYIO TaONHUIly, He
MPOBOJSAT.
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Tabnuiy crenyer pacrojiaraTh B OTYETE HEMOCPEICTBEHHO IOCJE TEKCTa, B KOTOPOM OHA
YIIOMHMHAETCS BIIEPBbIE, WM Ha clenyrolei crpanuie. Ha Bce TabaMibl JOMKHBI OBITh CCHUIKH B
oruere. [Ipu ccpbuike crienyer nucaTh CIIOBO «TadIUIa» ¢ YKa3aHUEM €€ HOMepa.

Tabmuiy ¢ OONbLIIMM KOJIUYECTBOM CTPOK JIOIYCKAaeTCsl MEPEHOCUTh Ha JPYrou JIHMCT
(ctpanmity). [Tpu epeHoce yacTH TaOIUIIBI HA IPYTOM JHCT (CTpaHUIly) clioBo «Tabmuiia» u HoMep
€e yKa3bIBaIOT OJIMH pa3 CIipaBa HaJl MEPBON YacCThIO TaOIUIIbL, HaJ JPYTUMHU YacTSIMH IMULIYT CIOBO
«[Iponomkenne» U yka3bIBalOT HOMep Tabmuibl, Hanpumep: «[Iponomkenue Tabmuipst 1». lpu
nepeHoce TabMilbl Ha JPYrod JHUCT (CTpaHMIly) 3aroJIOBOK IOMEUIAIOT TOJBKO HaJ €€ MEepBOi
YaCThIO.

Tabmuiy ¢ OONBIIUM KOJIMYECTBOM Ipad JIOMyCKaeTcs NeUTh Ha YacTU M MOMENIATh OIHY
YacTh O] JPYrod B MpeAenax OJHOW cTpaHHibl. Eciu cTtpoku u rpadbl TaGIUIbI BBIXOAAT 3a
dbopmar cTpaHMIBl, TO B MEPBOM CIy4ae B KaKIOW YacTH TaOJUIIbI MOBTOPSIETCS TOJIOBKA, BO
BTOPOM CiTydae — OOKOBUK.

Ecnu noBTopsitomuiicss B pa3HbIX CTpOKax rpadbl TaOIMIBI TEKCT COCTOMT U3 OJHOTO CJIOBA, TO
€ro IoCIIe MEePBOro HAIMCAHUS JOITYCKACTCS 3aMEHATh KaBbIYKAMU; €CIIM U3 JABYX U Oolee CJIOB, TO
IIpY TIEPBOM IIOBTOPEHUM €ro 3aMeHstoT ciioBaMu «To ke», a naimee — kaBbluKaMu. CTaBUTH
KaBBIYKH BMECTO MOBTOPSIFOIIMXCS HU(P, MAPOK, 3HAKOB, MATEMATUIECKUX M XMMHYECKHX CHMBOJIOB
He gomyckaercs. Eciu mudpoBble nim vHbIE JaHHBIE B KAKOH-THO0 CTpOKE TabMIIbl HE PUBOJIAT, TO
B HEW CTaBST NPOYEPK.

Tabmuupl, 3a HUCKIIOYEHHEM TaONHIl MNPWIOKEHHUH, CIelyeT HyMepoBaThb apaOCKHUMU
nuQpamMu CKBO3HOI Hymepauuei. Jlomyckaercst HymepoBaTh TaOJIUIbI B Iipesienax paszaena. B atom
cillyyae HOMep TaONWIBI COCTOMT W3 HOMEpa paszjiena M TMOPSAKOBOTO HOMEpa TaOUIIbI,
pas3zieneHHbIX TOYKOM. Talnuipl Kakaoro MpuiaokeHUs 0003HA4YaloT OTAENbHOW HyMeparuen
apabckumu 1dpamMu ¢ goOaBineHHeM mepen mudpor o0o3HaveHus mpuiaokeHus. Eciu B
JOKYMEHTE OJlHa TabJuIla, TO OHA JOJDKHA ObITh 0003HauYeHa «Tabmmma 1» wm «Tabmuma B. 1y,
€CJIM OHA MIPUBEJICHA B MIPHIIOKEHUH B.

OdopmieHre TabHIl B MTOSICHUTEIIHHOM 3anucke 10JkHO cootrBercTBoBaTh ['OCT 1.5
u'OCT 2.105.

B ¢opmynax B kauecTBe CHMBOJIOB CJ€IyeT HNPUMEHATh OOO3HAYEHUS, YCTAHOBJICHHBIE
COOTBETCTBYIOIIMMH TOCYapCTBEHHBIMU CTaHAapTamMu. [lOsICHEHMsI CHUMBOJIOB M YHCIIOBBIX
KO3 PHUIMEHTOB, BXOISIIMX B (POPMYITy, €CIT OHM HE TOSICHEHBI paHee B TEKCTE, JOJKHBI OBITH
NPUBEJIEHBl HENOCPEJICTBEHHO oA (GopMynoil. TTosicHeHus: KaXJoro CMMBOJa ClelyeT JaBaTh C
HOBOUM CTPOKH B TOM TOCJIEIOBATEIHHOCTH, B KOTOPOW CHMBOJIBI MPHUBEAEHBI B (opmyre. [lepBas
CTpOKa MOSICHEHUS JIOJKHA HAYMHATBCS CO CIIOBA «TIe» 0€3 IBOETOUHS MOCIIE HETO.

[Tpumep - IInoTHOCTH Kaxka0r0 obpasua p, KI/M>, BBIYHCIISIOT TI0 bopmyie

= )
p_V’

3
rze m — Macca o0pasia, kr; V — o0beM obpasia, M.
DopMyIIbl, CAEAYIOIIME OJTHA 32 IPYTOW U HE pa3/IEJICHHbIE TEKCTOM, Pa3/IEIsIOT 3aIATOM.

11.2 TPAOUYECKASA YACTDH

Ha mucrax weprexeii BeraepunBaercs yriaoBoit mrami o ¢popme 3 TOCT 21.101-93:
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Pucynok 1 — ®opMbl OCHOBHOM HAJIKCH M JJOTIOJHUTEIBHBIX Tpad) K HEH CTPOUTEIILHON
JOKYMEHTaIuu: a — popma 3 (JJUCTHI OCHOBHOTO KOMILJIEKTa pabouux uepTexeil); 6 - popma
5 (TEKCTOBBIE TIOKYMEHTHI, IIEPBBIN JIUCT); 6 — popMa 6 (4ePTEIKU CTPOUTEITBHBIX U3JIEIAN 1

TEKCTOBBIX JJOKYMEHTOB, OCJEIYIOLIIE JIUCThI)
B rpadax ocHOBHOH Haamucu W JOMOJHHUTEIBHBIX Tpadax K Hel (Homepa rpad Ha
dopmax, pucyHOK | moka3zaHbl B CKOOKaxX) YKa3bIBaIOT:

e Brpade 1 — obo3HaueHNE AOKYMEHTa, 3anoiHsemoe B Buje mmppa KIT-XXX-XX-
XXX-OB (mepBasi OykBeHHO-IM(pOBas TpyIIa — COKpalleHHOe OOO3Ha4YeHHEe Y4eOHOMH
rpymnmsl, Hanpumep, Y3T-65 , BTopas rpymnma — HOMEp JHYHOIO Jejla CTyIeHTa, MAJs
crynentoB HOY BIIO «KUT'UT» coBmagaromuii ¢ HOMEPOM CTYIAEHYECKOTO Owmiera, st
MOSICHUTENILHON 3aITUCKH B KOHIle mudpa numercs 113);

e B rpade 2 — HAMMEHOBAHHWE MPEINPUATHS (B T.4. YUPEKACHUS U TPEANPHUITHS
00CITy’)KUBaHMsI), B COCTaB KOTOPOIO BXOJHUT 3/aHUE (COOPY)KEHHE), WM HauMEHOBAaHUE
MUKpOpaiioHa (Ha3HAYeHME 3/1aHus U palilOH CTPOUTENHCTBA);

e Brpade 3 — HaMMEHOBaHME NPOeKTHpyeMoi cucteMsbl (OTormeHue);

e B rpadpe 4 — HauMeHOBaHUE H300PAKEHMI, MOMEIIEHHBIX Ha JAaHHOM JHCTE, B
TOYHOM COOTBETCTBMM C HAMMEHOBAHUSAMH H300pakeHH Ha depTexe (HauMEHOBaHUS
cienuUKanuil 1 Jpyrux TabJuil, a TAKKE TEKCTOBBIX YKa3aHUH, TEXHUYECKHE TPeOOBaHUS
T.II. OTHOCSIIUXCS K M300paKeHUsIM, B rpade He yKa3bIBaloT);

e Brpade 5 — HaNMEHOBaHME U3/ICNUS W/UIH HAUMEHOBaHHE JOKYMEHTA;

e B rpade 6 — ycmoBHOe oOo3HadeHue craauu («PabGouass moxymeHTamus» — «Py,
«Y4eOHBIN MPOEKT - «Y»);

e B rpade 7 — MOPSAIKOBBI HOMEp JHCTa (CTPAaHUIBI TEKCTOBOIO JIOKYMEHTa MpHU
JIBYCTOPOHHEH MevaTu), Ha TOKYMEHTaxX, COCTOSIIIUX U3 OJJHOTO JIUCTA, Tpady He 3aroHSAIOT;

e B rpade 8 — obIIEe YUCIIO JTUCTOB JIOKYMEHTa (Ipady 3armoIHIIOT TOJBKO Ha IIEPBOM
JMCTE, Ha NEPBOM JIUCTE€ TEKCTOBOI'O JIOKYMEHTa MpPU JBYCTOPOHHEW MeyaTHh YKa3bIBAIOT
oO1iee YUCIIO CTpaHuL);

e B rpadhe 9 — HaMMEHOBaHHE WJIM Pa3IMYUTEIbHBIN MHJIEKC OpraHu3aluu, pa3padoTaBIieit
JIOKYMEHT (JlomyckaeTcs yka3biBaTh B Bujie a00peBuatypbsl: HOY BIIO «KUT'UT»);
¢ BTrpade 10 — xapakrep paboThI (paspaboTalt, MPOBEPHII, HOPMOKOHTPOIIb, YTBEPIHII),
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e B rpadax 11-13 — cdamwmmu u moamucu Jmim, ykasaHHbIX B rpade 10, m mary
NoANMCcaHus (€cM HEOOXOAMMO COTJIACOBAaHME JOKYMEHTA, TO TOAIMHUCH IOJDKHOCTHBIX JIHII,
COTJIaCOBBIBAIOIINX JOKYMEHT, Pa3MEIalOT Ha M0JIe IS MTOAIIMBKY JIMCTA);

e rpadax 14-19 — rpadbr TaOIUIIBI H3MEHEHUH, KOTOPBIC 3aIMIOTHSIIOT B COOTBETCTBUH C
. 5.5.19 T'OCT 21.101-93;

o rpadnl 20-22 3anonaHAETCS MPU Mepeade TUIIOMHOTO TpoekTa B apxuB (rpada 20 —
WHBEHTapHBI HOMEp MOJUIMHHUKA, Tpada 21 — moanucey nuia, TpUHSBIIETO MOJATUHHUK Ha
XpaHeHHE W JaTa NPUEMKH, rpada 22 — WHBEHTAPHBI HOMEp TNOJUIMHHHKA JTOKYMEHTA,
B3aME€H KOTOPOTO BBIMYIIEHA KOIH);

e rpadpl 23-24 3amoNHAIOTCA TOJIBKO Ha depTexax jaeraaupoBku (rpada 23 —
o0o3HaueHHe MaTepuaia neraiu, rpada 24 — macca u3aenus, H300paKEHHOTO Ha YepPTEXKE, B
KuJjiorpamMmax 0e3 yKa3aHHs €IMHUIBI U3MEPEHHs; JOIyCKAETCsl YKa3bIBaTh MacCy B IPYTUX
eIMHUIIAX U3MEPEHHSI C YKa3aHUEM HX, HarpuMmep, «2,4 T»;

e Brpade 25— macmrad (mpocrasistoT B coorBerctBuu ¢ [OCT 2.302);
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[MPUJIOXEHMUE 1. ITpumep ohopMiieHUsI TUTYIBHOTO JIUCTA MOSCHUTENLHON 3aIMCKH.
denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKIECHUE
BbICILIEro 0Opa3zoBaHus «UyBalICkuil rocy1apcTBeHHbIN yHuBepcuteT umenu M.H. Y nbsHoBa»

DaxyJIbTET CTPOUTEIIBHBIN

Kadenpa TennoTexHUKH ¥ TUAPABIUKA

OTOIIVIEHHE KNJIOTI'O TOMA HA 8 KBAPTUP
B I'OPOJE KA3AHU

PacuéTtHOo-TIossCHUTENBHAS 3aIINCKa
K KYPCOBOMY IIPOEKTY

BBITTOJIHWJI
ctyneHt rp. 3C-21- 15

PYKOBOJUTEJIb [TIPOEKTA

CT. TPEToaBaTeb
T.I'".ITo6epexnas

UYeboxkcapsl, 2018

A.B.KaraeB
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[Ipunoxenue 2 Tabnuma ITMHAMHUYECKNUX JaBJICHUN

Pacxo0 600wl, k2/u, 6 mpybax v, Po,
15 20 25 32 40 50 65 70 80 100 m/ic | Ila
75 135 220 382 510 855 1405 | 1485 |2070 |3100 |0,11 |6
80 141 230 398 538 893 1470 | 1503 | 2160 | 3220 | 0,115 | 6,6
85 148 240 424 555 930 1535 | 1620 | 2255 |3320 |0,12 |7,2
87 155 252 444 580 966 1597 | 1690 | 2340 |3480 |0,125|7,8
90 163 263 464 605 1005 | 1060 | 1760 | 2444 | 3655 |0,13 |85
93 169 272 477 627 1046 | 1730 | 1822 |2539 |3755 |0,135 (9,1
95 175 287 490 650 1086 | 1800 | 1892 | 2633 |3850 |0,14 |98
100 181 292 512 673 1123 | 1855 | 1957 | 2718 | 4020 | 0,145 | 10,5
105 187 303 534 690 1160 | 1920 | 2030 |2780 |4185 |0,15 |11,2
108 194 312 550 721 1202 | 2980 | 2100 |2895 |4350 |0,155 | 11,9
110 201 320 566 745 1244 | 2060 | 2167 |3010 |4499 |0,16 |128
115 206 330 583 760 1282 | 2115 | 2289 | 3074 |4645 | 0,165 | 13,6
120 212 344 600 775 1320 | 2170 | 2305 |3137 |4770 |0,17 |14,4
123 218 352 615 805 1358 | 2235 | 2372 | 3260 |4920 |0,175 | 15,3
125 225 360 630 835 1395 | 2300 |2440 |3385 |5050 |0,18 | 16,2
128 231 370 652 859 1435 | 2365 | 2507 | 3482 |5200 |0,185 |17,1
130 239 379 657 892 1475 | 2430 | 2575 | 3570 |5350 |0,19 |18
135 242 390 692 908 1512 | 2470 | 2642 | 3655 |5500 |0,195 |19
140 247 402 710 935 1550 | 2550 | 2707 | 3760 |5600 |O0,2 20
145 254 414 726 955 1587 | 2625 | 2774 |3852 |5700 | 0,205 |21
150 262 425 742 975 1625 | 2695 | 2842 | 3945 |5800 |0,21 |22
153 268 433 756 997 1665 | 2797 | 2910 | 4040 |5900 | 0,215 |23,1
155 275 442 770 1020 | 1708 | 2800 | 2975 |4140 |6080 |O0,22 |24,2
157 283 454 791 1045 | 1748 | 2867 | 3040 | 4235 | 6250 | 0,225 | 25,3
160 286 465 812 1070 | 1787 | 2935 | 3115 |[4385 |6360 |0,23 |264
163 293 474 834 1087 | 1827 | 3000 | 3180 | 4415 | 6480 | 0,235 |27,6
165 300 493 856 1104 | 1862 | 3065 | 3245 | 4510 | 6600 | 0,24 |28,7
168 305 497 871 1136 | 1906 | 3127 |3315 |4597 | 6800 | 0,245 |30
170 311 505 886 1163 | 1960 | 3180 | 3385 |4685 | 7000 |0,25 |31,2
173 321 517 910 1217 | 2003 | 3267 | 3470 |4795 | 7150 | 0,255 | 325
175 326 530 925 1230 | 2035 | 3350 |3520 |4870 |7340 |0,26 |33,7
180 330 532 940 1252 | 2065 | 3395 | 3565 |4940 | 7450 | 0,265 | 35
185 334 540 955 1275 | 2090 | 3465 |3660 |5115 | 7560 |0,27 | 36,3
187 341 562 968 1300 | 2120 | 3525 | 3730 |5215 | 7670 | 0,275 | 37,7
190 349 580 980 1325 | 2150 | 3599 |3800 |5350 | 7785 |0,28 |39,1
195 355 585 990 1345 | 2198 | 3648 | 3850 |5410 | 7180 | 0,285 | 40,5
200 361 590 1000 | 1365 |2245 | 3704 | 3900 |5504 |8303 |0,29 |41,9
205 367 605 1053 | 1387 | 2295 | 3763 |4065 |5600 |8430 | 0,295 (43,4
210 374 620 1065 | 1410 | 2345 |3820 |4130 |5700 |8550 |0,3 449
212 380 625 1086 | 1438 | 2395 | 3910 |4210 |5810 |8595 | 0,305 |46,4
215 386 630 1108 | 1465 | 2446 | 4006 |4290 |5920 |8800 |0,31 |47,9
218 393 638 1130 | 1493 | 2496 | 4100 |4370 |5977 |9000 |O0,315 |49,5
220 400 645 1152 | 1520 | 2547 | 4192 | 4448 | 6149 | 9150 |0,32 |51,1
224 408 658 1167 | 1547 | 2587 | 4272 | 4578 | 6294 | 9220 | 0,325 | 52,8
228 415 670 1188 | 1570 | 2626 | 4328 | 4657 |6334 |9290 |0,33 |54,3
232 420 680 1206 | 1597 | 2666 |4398 | 4726 |6436 | 9350 | 0,335 | 56
235 425 690 1224 | 1615 | 2706 | 4464 |4796 |6528 |9510 |0,34 |57,6
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15 20 25 32 40 50 65 70 80 100 v, Po,
m/c Ila
238 30 695 1242 1640 2746 4530 4865 6628 9685 0,345 |59,3
42 435 700 1260 1662 2782 4590 4920 6720 9830 0,35 61,1
246 440 710 1278 1687 2825 4653 4960 6820 10050 | 0,355 | 62,8
250 445 720 1296 1710 2865 4713 5000 6910 10300 | 0,36 64,6
254 450 730 1316 1735 2905 4780 5074 7012 10420 | 0,365 | 66,4
258 460 740 1332 1758 2950 4850 5145 7104 10590 | 0,37 68,2
262 468 750 1350 1788 2985 4965 5215 7204 10710 | 0,375 | 70,1
265 475 760 1368 1805 3024 4978 5262 7298 10868 | 0,38 72
270 480 770 1386 1827 3064 5036 5352 7388 11088 | 0,385 | 74
275 485 760 1404 1852 3104 5100 5421 7480 11270 | 0,39 75,9
280 500 785 1440 1900 3184 5240 5560 7880 11440 | 0,395 | 79,8
290 525 840 1512 1995 3349 5502 5838 8064 12000 | 0,4 87,9
300 550 895 1584 2090 3502 5784 6116 8498 12580 | 0,42 97,5
310 580 930 1656 2185 3660 6026 6394 8832 13150 | 0,44 105,8
330 600 975 1788 2280 820 6288 6672 9216 13730 | 0,46 114,8
340 630 1030 1820 2375 3980 6550 6950 9600 14300 | 0,48 124.8
374 682 1124 1936 2600 4240 7058 7460 10430 | 15340 | 0,5 150
420 748 1240 2130 2820 4690 7640 8260 11400 | 17100 | 0,55 180
448 816 1316 2334 3094 5174 8544 9156 12600 | 18440 | 0,6 210
484 870 1400 2520 3324 5570 9180 9960 13440 | 19660 | 0,65 245
524 940 1500 2700 3600 6000 10000 | 10430 | 14400 | 21420 | 0,7 280
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ITpunoxxenue 3

Ta6mmma 3.1 JlunaMuueckne XapaKTepUCTUKH TPYO HACOCHBIX CUCTEM BOJSTHOTO OTOTLICHUS

I'OCT HuameTtp Y aensHOE IIpuBeneHHbII Pacxon Y nenpHas
TpyOBl, MM | IMHAMUYecKoe | KO3 UIIHEeHT BOJIBI TIPH XapaKTEePUCTHKA
JIaBJICHUE THIPaBIMYECKOro | ckopoct | | comporuBmeHus
A-10° Tpenus (cpeanee | m/c, G/w Syn-10*
[a/(xr/4)? 3HAUCHHUE) (xr/a)/(m/c) | Ta/(kr/a)?
Mdg, 1/m
3262-75 10 2,6 26,50 3,60 425 95,40
(oObIkHOBeHHBIE) | 15 5,7 10,60 2,70 690 28,62
20 1,2 3,19 1,80 1250 5,74
5 7,1 1,23 1,40 2000 1,72
32 59 0,39 1,00 3500 0,39
40 1 0,23 0,80 4650 0,18
50 3 0,082 0,55 7800 0,045
10704-76 50 9 0,113 0,60 6600 0,068
65 0 0,0269 0,40 13400 0,0108
80 2 0,0142 0,30 18400 0,0043
100 00 0,00642 0,23 27600 0,00148
125 25 0,00265 0,18 43000 0,00048
150 | 49 0,00135 0,15 61000 0,00020

Tabnuna 3.2 XapakTepucTHUKa COMPOTUBIICHUS TPYOHBIX Y3JIOB CTOSIKOB OJJHOTPYOHOU CUCTEMBI

OTOILICHHUS.

Ne | HaumenoBanue y3na | Ocku3 y3na Huametp TpyOsl Dy, MM 3HaueHus 3HaueHus

y3 Cp Syx 10

na (Ia/(xr/u)?

1 2 3 4 5 6 7 8

1 | Ipucoenunenue K =B 15 - - 25,09/12,55 266/133
rnozarouieit 20 - - 17,87/9,40 57/30
MarucTpain o = 25 - - 16,26/8,94 20/11

ﬂ‘

2 | TlpucoennHeHne K 15 - - 21,60/9,06 229/96
obpaTHO#i 20 - - 14,42/5,96 46/19
MarneTpan A3 25 . - 1301/545 | 16067

3 | DrakecTosk c Tapr—= 15 5 15 8,36/8,77 89/93
OCEBBIM N 20 0 0 5,88/6,26 19/20
3aMBIKAIOLIUM o [ 25 20 20 4,96/5,29 9/11
ygacTkoM (3.y.) H
M ¥

4 | DTaxecTosk co 15 15 15 12,15/12,63 129/134
CMENICHHEM 3.y. H & 20 20 0 10,81/12,02 34/38
KPT - 25 20 5/20 6,91/7,13 11/12

5 25 25 6,68/6,96 10/11

5 | Draxecrosk c 15 15 15 7,68/7,87 81/83

oceBbIM 3.y. 1 KPII 2 20 15 20 7,62/8,41 24127
o 25 20 20 4,94/5,20 9/10

6 | DraxkecTosK co \ 15 15 15 11,66/11,94 124/127
CMEMIEHHBIM 3.y. | 2 ‘ 20 15 20 11,02/12,04 35/38
KPII o rl‘*" 25 20 25 6,75/6,97 10/11

7 | DTaxkecTosK 15 - 15 14,60/20,60 155/218
MIPOTOYHBIH > 20 - 20 11,90/17,90 38/57

11
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25 - 25 9,70/13,70 12/17
8 | V3em BepxHero sraka 15 15 15 6,21/6,69 66/71
mpu HIKHEN E 20 20 20 6,85/8,06 22/26
pasBoake u KPT 25 20 25/20 3,83/4,05 7/8
25 25 25 3,60/3,88 6/7
9 | V3en BepxHEro staka 15 15 15 5,72/6,00 61/64
npu HIDKHEH ']@ 20 15 20 7,06/8,08 23/26
pasBojke u KPIT 25 20 25 3,67/3,89 7/8
10 | INpsmas TpyOa 15 - - 2,70 28,6
mHo#M 1 M (mobaBka = 20 - - 1,80 5,74
K y3rmam 1-9) B 25 - - 1,40 1,72
IIpumeyanue:
1. JIns BepTHKAIbHBIX PAJAMATOPHBIX Y3JIOB IOKA3aTeId B YHCIUTEIE JaHbl TPH MPSIMOU

MOJIBOJIKE OT pUOOpa K CTOSKY, a 3HAMEHATEeJIe — MIPH MOABOJKE C YTKAMHU.

2. JI5ig BepTUKAJIbHBIX paIuaTOPHBIX Y3JI0B JjIMHA ToABoAKH 0,35 M.

3. B pammatopHbIX y3max Kod()(OHUIMEHTHI MECTHOTO COMPOTHBIICHUS TPEXXOJOBBIX KpPAaHOB
MPUHATHI IPUMEHUTEIBHO K KOHCTPYKIIMU KpaHOB Tpecta Canrexaerans. st qpyrux KpaHoB B

PACUCTHBIC BCIIMYMNHBI BBOJAT ITOIIPABKHU.

4. I[J'ISI Y3J10B 1 u 2 B uuciauTele JaHO Syﬂ npu MpsaMoM BCHTWIIC, B 3HAMCHATCIIC — IIPH

IMPOXOAHOM KpaHe.

Ta6auna 3.3 KosddunmenTs! & MECTHBIX CONTPOTUBICHUH (IPUOIMKEHHBIC 3HAUCHHS)

MecTHOE COITPOTHUBIICHUE

Dckus

3HaveHus & pu YCIIOBHOM IIPOXO0JIe
TpyO, MM

10 |15 |20 |25 |32 |40 |50

PammaTopsl IBYXKOJIOHHEIE

2 2 2 2 2 2 2

Kotisl yyrynssle

25 125125125 [25[25 25

Kotasl cTanpHbIe

2 2 2 2 2 2 2

BreszanHoe pacuiMpeHue

1 1 1 1 1 1 1

Breszannoe CY’KCHUC

05/05/05/05]05]05]05

Otctynsl

05/05/05]05(05[05]05

TpoWHHK NPOXOAHOU

1 1 1 1 1 1 1

TpOoWHHK OBOPOTHBII HA OTBETBICHUE

1515|1515 |15 |15 |15

TpolHHK Ha MPOTUBOTOKE

i

KpecroBuna npoxoaHas

KpecTtoBrHa noBopoTHast

W=

Komnencaropsr IT oOpa3Hble W

TpooOpasHble

Komnencarop canbHUKOBBIN 0505050505105 0,5
BenTnnm 00BIKHOBEHHBIE 20 |26 |10 |9 9 8 7
BeHTuIM NpsMOTOYHBIE 3 3 3 3 25125 |2
Kpansl mpoxoansie 5 4 2 2 2 - -
Kpansr JIBOMHOMN PpEeryIHpOBKHU c 5 4 2 2 2 - -
HUIAHIAPUYICCKON IPOOKOH

3aIBHKKHU Tapajlie/IbHbIC - - 05/105]05 |-
Otgoast 90° wim yTKa 2 15115 |1 1 05 10,5
OTBOJBI IBOMHBIE Y3KHE 2 2 2 2 2 2 2
OTBOABI LIUPOKHE 1 1 1 1 1 1 1
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CKOO6BI 4 13 2 [2 J2 |2 |2
IIpTounsrit BO3yXOCOOPHHUK u 1,5 — s Bcex muaMeTpoB
PaCHIMPUTEIBHBIA COCY T

['pszeBUK 10 — st BCceX AMaMeTpoB

Tabnuna 3.4 3nauenue kodpdunrenra B1

[Tar HOMEHKIaTypHOTO psijia B1
OTOIUTEILHBIX MTPHOOPOB, BT (KKan/a)
120 (103) 1,02
150 (129) 1,03
180 (103) 1,04
210 (181) 1,06

Tabmmma 3.5 3nagenne kodhdumnmenta 3,

OTonuTeNBHBIH TPHOOP

3navyenue P, Npy yCTaHOBKE MprOopa

Y HapyXHOU CTEHBI, B TOM
YHCIIE TIO]] CBETOBBIM ITPOEMOM

npuemMa

VY oCTeKJIeHUsI CBETOBOI'O

Pamuatop uyryHHBINH 1,02

CEKIIMOHHBIN

1,07

Tabmuua 3.6 3HaueHus KodpPUIHEHTA 3aTEKaHUS BOJBI 0L B TPHUOOPHBIX Y3/1aX C pagdaTopaMu
YyT'yHHBIMH CEKIIHOHHBIMU

[TpubopHsIii y3en [Ipucoenuuenue [ToaBonka c o
npruOOPOB K CTOSIKY 3aMBIKAFOIIIM
Y4aCTKOM
[IpoTounoro u mpoTouHO-perynupyemoro | OQHOCTOpOHHEE - 1,00
tuma (¢ kpanoM KPT) JByxcTopoHHEe - 0,50
C perynupymmuM TPOXOAHBEIM KpaHoM | OTHOCTOPOHHEE CMeIIeHHBIM | 0,50
KPIIT OceBbIM 0,33
C peryaupymiomuM MpPOXOAHBIM KpaHOM | JIByXCTOpOHHee CMeleHHBIM 0,20
KPIT
OceBbIM 0,17
*I1pr MOABO/IKAX C YTKAMH JJIS 3TOTO Y371a oL HE U3MEHSIETCSL.
Tabnuua 3.7 3nauenus Sg 1PET .104 , [a/(kr/4)%, B MaJIOM LUPKYISILIHOHHOM KOJIBILIE
OTOMUTEIBHOTO prbopa BeICOTOM hrp=0,5 M
JlnameTp 3aMbIKaroIIero OnH nprOOp NpH IBMKEHUH BOJIBI J1Ba mpubopa

ydacTtka (3.y) Dy, Mmm

CBEPXY-BHH3 C 3.y.

CHU3Y-BBCPX C 3.y

C OCCBBIM 3.y

CMEIIEHHBIM OCEBBIM | CMEIIEHHBIM OCEBBIM
15 45 20 35 15 25
20 10 5 9 3 10
Tabnuna 3.8 3naueHus nmokaszatenei N, P, C AJs onpeAeNeHUs TETIOBOTO MOTOKA
OTOIHTEILHBIX MPUOOPOB
Tum oTOnUTENBHOTO Hanpasnenue Pacxon n p c
npubopa JBYOKEHUS TEIUIOHOCUTEIS
TEIUIOHOCHUTEIIS Grp, KI/4
PanuaTtop 4yryHHBIN CBepxy-BHU3 18-50 0,3 0,02 | 1,039
CEKLIMOHHBIN 54-536 0 1,000
536-900 0,01 | 0,996
CHu3y-BHU3 18-115 0,15 0,08 | 1,092
119-900 0 1,000
CHu3y-BBEpX 18-61 0,25 0,12 | 1,113
65-900 0,25 | 0,970
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Tabmuua 3.9 3nauenus koadduuuenta B yuera pacuernoro armochepHOro IaBiIeHuUs A7

OTONUTENIbHBIX MPUOOPOB

Tun 3nauenue b mpu armocdepHoM nasienuu, rlla* (mm. pr. cT.)

1040 | 1013,3 1000 987 973 960 947 933 9
OTOMHUTELHOT (760) (750) (740) (730) (720) (710) (700) (69
o mpubopa (780)
Panmarop 1,011 | 1,000 0,994 0,989 0,983 0,977 0,972 0,966 0,9
YyT'yHHBIN
CEKIIMOHHBII
Tabmuua 3.10 Texauyeckast XapaKTEPUCTHKA OTONUTEIBHBIX TPUOOPOB
OOo3nauenue | A, M’ Quy, Bt CtpouTtenbHbIe pa3MePhl, MM Macca,
npudopa (xxan/q) KT

L Ll L2 I—S
Panuarops! uyrynnbie cekionnbie (IOCT 8690-75)
4
_1__’.
TVE. 1 VA
o Peasan BHO PEIREM
~ ey aposKK w
™E.A2" NV
4} Thrs. s ve”
iz NESAN.

MC-140-108 | 0,244 185(1%9) | - - 500 588 140 108 7,62
MC-140-98 0,240 174(150) | - - 500 588 140 98 7,4
M-140 AO 0,299 178(153) | - - 500 582 140 96 8,45
M-140A 0,254 164(141) | - - 500 582 140 96 7,8
M-90 0,200 140(120) | - - 500 582 90 96 6,15
MC-90-108 0,187 150(129) | - - 500 588 90 108 6,15

Tabmuua 3.11 3nauenue kodduureHTa B4 YUUTHIBAIOIIETO CIIOCO0 YCTAHOBKU OTONUTENIBHBIX

npuOopoB

DCKU3 YCTAaHOBKYU Ipubopa Crioco0 yCcTaHOBKH A,mMm | By
pubopa
ﬂ VY creHbl 1,00
C Frrrrs
V creHsl 0€3 HUIINA U 40 1,05
3:* A MEPEeKphIT Jockoi B Buae | 80 1,03
) MOJIKK 100 1,03
1 B crenHoli Hule 40 1,11
#A 80 1,07
= 100 1,06
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MeTtoauyeckue peKOMeHAalMH 110 NMOATO0TOBKe K JIA0OPATOPHBIM 3aHATHAM

Benymeii nenpio mabopaTopHbIX padoT SBISETCS SKCIEPUMEHTAIbHOE NOATBEPKICHUE U
IIPOBEPKA CYILECTBEHHBIX TEOPETUUECKUX MOJI0KEHUN (3aKOHOB, 3aBUcuMocTel). ConepikaHueM
71a00paTOpHBIX pabOT MOTrYT OBITh 3KCIIEPUMEHTANIbHAs MpoBepka (GOpMyJl, METOJUK pacueTa,
YCTaHOBJIEHHE U NOJITBEPKIEHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOJUKAMU [TPOBEICHUS
9KCHEPUMEHTOB, YCTAHOBJIEHHE CBOICTB BEIIECTB, MX KayeCTBEHHBIX U KOJMYECTBEHHBIX
XapaKTEPUCTHK, HAONIOJICHHE pa3BUTHUsS SBJICHUH, NpoOLECCOB W Jp. B xone BhITOTHEHHS
3aJJaHUi Yy CTYAEHTOB (DOPMUPYIOTCS MPAKTUYECKHME YMEHUS M HaBbIKM OOpaleHus ¢
pa3IMYHBIME  [IPUOOpaMH, YCTAaHOBKAMH, JIAOOpAaTOPHBIM O0OpYAOBAaHHEM, amIapaTypo,
KOTOPbIE MOTYT COCTABJIATH 4YacTb NPOQGECCHOHAIBHON MPAKTHUECKOW IOJATrOTOBKH, a TaKXKe
UCCIIEIOBATEIbCKUE yMEHHUs (HaOnmogaTh, CpaBHHUBATh, AaHAJIM3UPOBAaTh, YCTAHABIUBATH
3aBUCUMOCTH, JIelaTh BbIBOJbl M O0OOLIEHMS, CAMOCTOSTEIbHO BECTH HCCIEA0BaHUE,
0(pOPMIIATH Pe3yIbTATHI).

JlaGopaTtopHble paOOTBl MOI'YT HOCUTb PENpPONYKTHBHBIH, YAaCTMYHO - IIOMCKOBBIA U
MOMCKOBBIN XapakTep.

PaboTsl, HOCAIIME PENPOJYKTUBHBINA XapakTep, OTIAMYAIOTCS TEM, YTO IIPU UX MPOBEICHUU
CTYJEHTBI IMOJIb3YIOTCS MOJAPOOHBIMU HHCTPYKLHSMH, B KOTOPBIX YKa3aHbl: 1LI€Jdb pPalOTBHI,
HOSICHEHUsI (TeOpHsl, OCHOBHBIE XapaKTEepUCTUKH), 000pYyIOBAaHNUE, allaparypa, MaTepuanbl U UX
XapaKTEPUCTHKH, TOPSIOK BBIIOJHEHUS pPaOOTHI, TaOMUIBI, BBHIBOIBI (0€3 (OpMYIHPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielualIbHas ITepaTypa.

Pabotbl, HOCsIIME YAaCTUYHO - MOUCKOBBIM XapakTep, OTIMYAIOTCS TEM, YTO IMpPU HX
IPOBEICHUN CTYAEHTHl HE IOJB3YIOTCA IMOAPOOHBIMU HHCTPYKLUSAMH, UM HE JIaH HOPSIOK
BBITTOJIHEHUSI HEOOXOJAUMBIX NIEHCTBHH, U TPEOYIOT OT CTYAEHTOB CaMOCTOSTEIBHOTO MOA00pa
0o0opy0BaHuUs, BBIOOpPAa CIIOCOOOB BBINOJHEHHS pabOThl B MHCTPYKTUBHOW M CIIPaBOYHOM
JUTEpPaTypsl U Ap.

PaboThl, HOCAIIME MTOMCKOBBIA XapakTep, XapaKTepU3yIOTCs TE€M, UYTO CTYIEHTHI JOJKHBI
PEIIUTH HOBYIO ISl HUX MPOOJIeMy, OMpasich Ha UMEIOIINECS Y HUX TEOPETUYECKUE 3HAHMUS.

@DopMbl OpraHU3aluu CTYJEHTOB Ha JIa0OpaTOPHBIX paboTax: (ppoHTaNbHAs, IPYNIOBas U
WHUBHUyaJIbHAS.

[Ipu  ¢ponTampHON (¢dopMe OpraHM3allMd 3aHATHH BCE CTYAEHTHI  BBIMOJHSIOT
OJIHOBPEMEHHO OJIHY U TY K€ paboTy.

[Tpu rpynmoBoil ¢opme opraHuzanMu 3aHATHH OJHA W Ta XK€ paboTa BBIIOIHIETCS
Opuragamu 1o 2 - 5 4eIOBeK.

[Ipy wHAMBHAYyanbHOM (opMe OpraHuzaluy 3aHATHH KaXAbIM CTYJEHT BBIIOJHSET
WHAUBUAYaJIbHOE 33/1aHUE.

OdopmiieHre NHCBMEHHOTO OTYeTa [0 BBINOJHEHHOM paboTe B COOTBETCTBHHU C
TpeboBaHusIMU. [[MCHMEHHBIN OTUET O BBIMOJIHEHHOM JTA0OPaTOPHOU pabOTe JOJIKEH COACPIKATH
CIIEIYIOIINAE CBEICHMUS:

- Ha3BaHue paboThI U CBe/ieHHsI 00 aBTOpe oT4yeTa (Kypc, UMsl, (haMuius);

- 11eJ1b PA0OTHI U (POPMYIIMPOBKA UCIOIB3YEMOT0 METOAa aHAIIN3A;

- ONMCaHME BHITIOJHEHUS TAOOPATOPHBIX UCCIIEI0BAaHUI UM PacyeTOB;

- CIIUCOK MCIOJIb3yEMOH JINTEPATYPHI.

OueHky 3a BBINOJIHEHUE Ja00OpaTOPHBIX pabOT YUYUTHIBAETCS KakK MOKa3aTelb TEKyIIeH
yCIIEBaEMOCTH 00YYaIOIIETOCs.

pa3ianyHOi POpPMBIL.

JlaGopatopHoe 3ansatue 1. OnpeneneHue yIeNbHOW TEMJIOBOH XapaKTEPUCTHKHU 3aHUM
pa3ianyHOi POPMBL.

[{enib pabGoTel. ONBITHOE OIpeesieHUe BIUSHUS KOH(QUTYpAlMK U Pa3MEpPOB 3/IaHUs Ha €ro
yIETbHYIO TEIJIOBYIO XapaKTEPUCTHKY.

OcHOBBI TeopuH. YenbpHas TEIIOBasl XapaKTEPUCTHKA 3/1aHUs SIBJISETCS MOKA3aTElIEM €ro
TEIUIOTEXHUYECKUX KauyecTB. OHa mpencTaBisieT coOOM BeIMYMHY MOTEpPh TeIUla eIWHULEeH
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o0beMa 3/1aHUS B CIUHUILY BPEMEHU IPH PAa3HOCTH TEMIEpaTyp MEXIy BHYTPEHHUM U
Hapy>KHBIM BO3JyXOM B OJIMH I'Pagyc:

Q

Ve(tg—ty) (11)

q:

rac Q — PACUYCTHBIC TOTCPU YCPE3 HAPYIKHBIC OTpAXKIACHUA BCCU IMOMCIICHHUAMU 3J1aHUA,
BrT;

3
V — 00beM oTarImBaeMoro 37[aHus o HapyXKHOMY oOMepy, M,
ts - t, — pacyeTHast pa3HOCTH TEMIEPATYP Ul OCHOBHBIX OMeIeHNH 31aHus, * C.

OneiTHOE oOmpenencHue (| MPOBOAUTCS OOBIYHO HA YMEHBIICHHON MOJENH 3IaHMS.
Tennonorepu ansa paccmarpuBaeMoro 3nanust Q m ero moaenu Q, CBSI3aHBI MEXAYy COOOMU
COOTHOIIIEHHEM

Yk Fe(tg—ty)
) ke Fyr(te _tM:]'

Q=0," (1.2)

e FUF, kuk, - coorsercrBeHHO wiomamd U KOI)PHUIMEHTHI TEILIONEPENauH
o 2 5.
HapYKHBIX OIPaKACHUMN 30aHus U MoJen, M~ u Br/m~ C;

t,, — cpeqHee 3HaYCHHE TEMIIEPATYpPhl TEIUIOHOCUTEIIS U MOJIEITH, ONIPEIEIIiEMOE B OTIBITE,
C.

¥k Fi

T.k.
K YkF

= M B ME , TO IIOTCPHU 3aaHUs OIIPCACITIAOTCS KaK

_ Qre(fa—ty)
Q= M M2(t,—t,) (1.3)

rae M — nuHelHbIi MacmTad Mmoaenu, M, — MaciTad ko3 PUITMEHTOB TeIUIONepe1ayun.

Onwucanue SKCIIepUMEHTaTbHON YCTAHOBKH:

Crenp, >1€MEHTOM KOTOPOT'O SIBJISIETCSI MO/IeIbHASL yCTAaHOBKA, IPECTaBIeH Ha puc.l.

B nanHOI paboTe MoJenbHOE HCCIENOBaHHE MPOBOIUTCS AJIs YEThIpeX KOHQUTypauuin
3/1aHUs, TPEACTABISIOMMX B IUIaHE KBaJpaT, KPYT, BBITAHYTHIM NPSIMOYTOJIBHUK, YIJIOBYIO
KoH(purypamnuto. Moaenu uMeroT oinHakoBeIid 00beM VM 0,0125 M3 o HapyxHOMY 00MeEpY, HO
pasHyto noBepxHOocTh FMm. OTHoOlLIeHHME IUIOIAAM HApY)KHOM IMOBEPXHOCTH K 00BeMYy s
M3y4aeMbIX Mojiesiell mpuBeeHsb! B Tabaue 1.

Jlunelinpiii Macmtad momeneit M 1:200. Macmtad xo3ddunmentoB temonepenaun Mk
10:1.

Tabimna 1.
Ne mozenu 1 2 3 4
Fm/VM, M-1 26 24 32 32

Harperas B KoTJie BOAa HacocoM MojaeTcs B oOuuMil koyiekTop. M3 kosekTopa ropsyas
BOJIa MOCTYNaeT B 00beMHble Mojienu. CIIMB BOJIbI U3 MOJIeNIel OCYIIECTBISAETCS B KaHAIU3AIHIO.

IIpoBeaeHue onbITa:

I'pynnoByro yCTaHOBKY MOJEIIEH 30aHUN 3aloiHAIOT KOTIOBOM Bonoi. Temmeparypa
bukcupyercsi yepe3 Kaxable MSITh MUHYT — BCEr0 HEOOXOAWMO NPOM3BECTH HE MEHEe LIECTH
3amepoB. [IokasaHus TepMOAATUMKOB U TEPMOMETPA, CIIYKALIETO JUIsl U3MEPEHUS TEMIIEPATYPbI
OKPY’KaroIlIero BO3/IyXa, 3alIUChIBAIOTCS B TAOJIHUILY.

O06paboTKa MoJly4eHHbIX JaHHBIX:

[Torepu Temna Ju1st MOJIENN ONIPENENAIOTCA 10 hopMyIIe:

0. = e Gty —trs)

M ':Tﬁ—'rl]'ﬁﬂ ! (14)
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rae ¢ -TtemioeMkocth Boabl, Jxk/kr'C, G — macca BOOBI B MOJECIU, K[, T1 U Tg

COOTBETCTBECHHO HAYAJIbHOC U KOHCYHOC BPEMS H3MepeHHﬁ.

Tabauua 2.
Temneparypa Boasl B mogensix , C | Temmepar
g Bpewms ypa
= U3MEpPEHUS OKPYKAIO
© 1 2 3 4 I1Ero
2 T, MUH BO3/1yXa tg,
°C
1 2 3 4 3) 6 7

Cpennee 3HaYCHHE ty,
Aty C

3Has Q, MOXHO ONpEAENUTh MOTEPU TeIla MoJenupyeMbix 3aaHuil. Omnpenenus Q,
HAXOJATCS yICIbHBIC TEIUIOBBIC XapaKTCPUCTHKH PACCMAaTPUBACMBIX 3IaHHWKA. Y JCIbHBIC
TEIIOBBIE XapaKTEPUCTHKU onpenenstores s t,= -10 °C; -20 °C; -30 °C u npeacrapisioTcs

rpaduueckoit 3aBucumocteio q=q(F/V).

~-->

T

.
by

EJ

Puc.1. Mooenvnas ycmanosxa:

1- nacmennwiii 2cazoswiti komen “Ariston 23-M1”; 2- snexmponpudop omonumenvrvii “Oean C1-5",
12- epynnosas ycmarnoska moodenei 30anuti; 14- nacoc, 15- konnekmop; 20- 0bimoxod,; 22- o610k

yempouicma 0715 UsMepeHusl U KOHMpOJisl memMnepamyp

JlaGopaTopHoe 3ansTe 2. PerynmupoBaHue TETUIOOTAaun OTOMHUTEIbHBIX PHOOPOB.
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Lenb pabotsl. OnpeznencHue 3aBUCHUMOCTH TEIUIOOTAAYM OTOMMTENBHBIX MPUOOPOB OT
TEMIIEPATYPHI U PACXOAA BOIBIL.

K

OcHoBbl  Teopun. KoaddummeHnt teronepenaun ™  XapakTepu3yeT HWHTCHCHUBHOCTD
nepeHoca Teria OT TEeIUVIOHOCUTENS B OTAIUIMBAEMOE ITOMEIIEHHE Yepe3 CTEHKH OTONMHUTEIHHOTO
npuoopa.

K
"F onpenensitoT, 00bIYHO, COBMECTHBIM PEIIECHHEM YPaBHEHHS TEIJIOBOTO OajiaHca:
Ql"-'l-" = o Gﬂ'lJ (tEx - tsamj: (1)
Y YpaBHEHMS TEILIONEpEIayn:
Qn_p = KLTPAD'P [t{P - tEI )_.. (2)
C £ _ "C.
rIe - yAelIbHas MaccoBasi TEIUIOEMKOCTh BOMBI, paBHas — = 4187 JLk/kr

"P -KOJIMYECTBO TEIJIOHOCHUTEIIS, IPOXO/SIIETO YepPe3 OTOMUTENBHBIN MPUOOP, KI/C;

t.. t___ t
Bx, 'BEX "BE- COOTBCTCTBCHHO TEMIIepaTypa BOJbl HA BXOAC M BBIXOJIC M3 OTOIHMTEIbHOI'O

| o
npubopa U BO3AyXa B IIOMEIICHUH, ;  "™P- muomanb TEIJIOOTIAOMIEeH IMOBEPXHOCTH
2 o

M- t
OTOMHMTENBHOTO Ipubopa, ~ ; F- cpeqHss TemIepaTypa BOJbl B OTOIMHUTEIBHOM MPHOOPE,

t{!P:O,S(tEK-}-tEEI’x) (3)
N3 (1) u (2) xoaddunueHT Terionepeaadyd OTOMUTEIBHOTO IprOOpa ONpeaesieTcs
KaK _
_ c-Gﬂp{-tE?{_tEhD{}
H:HIJ' o A (':tﬂx"‘tsh[x]_t )
op 2 B

(4)
BaxHpIM moOKazaTelneM TEIUIOTEXHHYECKOW A(PQPEKTUBHOCTH OTOMHUTEIBHOrO Tmpubdopa
ABJISICTCS BEJIMYMHA YACIBHOIO TEIUIOBOIO ITIOTOKA

Qmp = Kp ™ Bl (5)
311ech:
tﬂx+rﬂh[x

ﬂ.tcp — 2 ) t, . (6)

OI[HOﬁ M3 SKOHOMHYCCKHX XAPAKTCPHUCTUK OTOIMUTCIIBHOTO npn6opa SABJIACTCA IMOKA3aTClIb
TCIIJIOBOI'O HAIIPAXKCHUSA MCTAJLJIA an/I60pa

Qup
m= At oM
P (7)
At t., — t o .
riae P=eF ®  -pa3HOCTb MEXAy CpEAHEH TEMIEePaTypol TEIIOHOCHTENA U
TEMIIEPATYPOM OKPYKAKOIIEH Cpelibl ;- Macca OTOIMTEIBHOrO MPUOOpa, K.

Yem Gonpie ', TeM Gosee SKOHOMHYCH npubop Mo pacxoqy MeTasia.

[TpoBenenue omnbiToB. CxeMa CTeHAA JUIsl UCTIBITAHUS OTOMMUTENbHBIX MPUOOPOB MPHUBEICHA
Ha puc. 3. IlepBoHavanpHO crcTEMa OTOIIEHMSI 3aII0JIHAETCS XOJI0JHOW BOJOU MPH CIEIYIOIIEM
MIOJIOXKEHUH 3allOPHO-PETYIMPYIOLIEH apMmaTypsl: mapoBele Kpansl 14, 15, 16, 18, 19, 20 —
OTKpBITHL, a 21, 22 — 3akpeIThl. Bo3ayx ynansercs U3 CUCTEMBI C TIOMOIIBIO aBTOMATUYECKOTO
BO3JyXOOTBOAUYMKA 9. 3alOIHUB CHCTEMY TEILIOHOCUTENIEM, BKIIOYAKOT IeHeparop Temna | u
LHUPKYJIAIUMOHHBIN Hacoc 8.I'opsdas Boja IO NMOAAIOIIEMY MarucTpajJbHOMY TEIUIONPOBOAY 2
MOCTYMAaeT B OTONUTENIbHbIE MPUOOPHI: HU3KUHA KOHBEKTOp «YIOT» 3,CeKIIMOHHBIA paguaTop
«Cahdor Super» 4, cranpHOl maHenbHbI paaunaTop «Radson» 5. Ilpoxoas oTonmuTenbHBIE
npuOopkl, Topsivas BOJa OTHACT YacTh TEIUIOTHI BO3AYXY nomemieHusa. OXjaxIeHHas BoJa U3
npuOOpOB JBMXKETCS MO OOpPaTHOMY MAarumcTpaJbHOMY TEIUIONpPOBOAY 6 B 3iekTpokoren 1.

L. -
3HayeHus1 TeMmIepaTryp BOJBl Ha BXOAE  ®* W BBIXOJE = U3 NPUOOPOB (HUKCHUPYIOTCSA C
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G

MOMOIIBI0 JaTYuKOB 23, 24, 25. Pacxon TEIJIOHOCUTENST 4epe3 OTOMHTENbHbIE MPUOOpPHI
ONpENENAI0TCS MO MoKa3aHusIM cueTunkoB 11, 12, 13.

[TocTosHCTBO pacxoja BOJABI B CUCTEME OTOIICHUSI 00ECIIeUNBAETCS HEM3MEHHBIM YPOBHEM
BOJIBI B 3aKPBITOM PACHIMPUTEITHHOM Oake 7.

Hcnpitanus npuOopoB NPOBOAATCS TOIBKO IPU YCTAaHOBUBIIEMCS PEXKHUME.

TemmnepaTypy BO3llyXa B IMOMELIEHUHW H3MEPSIOT TEPMOMETPOM Ha PACCTOSIHUUM 2 M OT
¢dbpoHTa oTonUTENHEHOTO MPHOOpPA U Ha ypoBHE 1,5 M OT moa.

tee bt O
OrnpenenuB 3KCIIEpUMEHTaIbHbIC 3HAaueHUs = |, EB=x = TP 10 dopmynam (4), (5), (6)
K

PacCUUTHIBAIOT, COOTBETCTBEHHO, KOA(PGUIMEHT Teruionepenayd F , MIOTHOCTh TEIJIOBOIO

rmotoka 1™ TEIJIOBYIO HANpsHKEHHOCTh MeTalljia U1 KaXIOro TUIA OTOIMTEIBHOIO
npubopa.

W3mepeHus mpoBOIATCs IpH 3-4 3HAYSHUSX PAcXo/a BOJBI Yepe3 MPUOOPHI, KOTOPHII
YCTaHABJIMBACTCS peryiaupyromumu kiamaHamua 13, 14, 15 u 3-4 3HayeHUsIX TeMIepaTypbl
ropsueii BOABI B CHCTEME, BEJIMYMHA KOTOPOM YCTAaHABIMBACTCS HA IMYJIbTE YIpaBICHUS
3IEKTPOKOTIIA.

Pe3ynbrarhl u3MepeHuid U BBIYUCICHUN 3aHOCATCS B Ta0d. 3.1 W IPEACTaBISIOTCS B BUJIE

Kup = K[an, tcpj1 Gup = q[Gw, tcp).

rpaduKoB
Tabauua 1
Ne Tum orormm- ,ﬁln_P M t.. b En_P Kop Qrp M
Onbl- TEIBHOTO i ' "Cl oC ' ) ) B /, . BT/]
Ta npudopa M Kr Kr/c T M-
puoop M2 - °C Bt/ Kxr- °C
1 2 3 4 5 6 7 8 9 10

[To nanubpiM Tabn. 1 maeTcs cpaBHUTENbHAs OLEHKA XapaKTEPUCTHK MCCIIEIOBAHHBIX THUIIOB
OTOMUTEILHBIX TPHOOPOB.

JlaboparopHoe 3anstue 3. MccnenoBanue paboThl TEJI000MEHHHUKOB.

Ilens  pabotel.  OmpeneneHue  kodpduiMeHTa  TEIUIONEpPeaauyd  IUIACTMHYATOTO
Ter1000MeHHUKA.

Koaddunuent temmonepenaun K, XapakTepusyeT HHTEHCHBHOCTH IE€peHOCa TeIia OT
TPEIOIEro TEMIOHOCUTEINSI HArPeBaeMOMY TETIJIOHOCUTEIO CTEHKH TUIACTHH.

JlaGopaTtopHoe 3anstue 4. ccnenoBanue padoThl IIEHTPOOEKHBIX HACOCOB.

[{enb paboTel. [TocTpoeHre XapaKTEepUCTHKHU IIEHTPOOEKHOTO HACOCA.

I'mppaBinyeckol  XapakTepUCTUKOW HAcoca  Has3bplBaeTCs  3aBUCHMOCTh — Hamopa
CO3/1aBa€MOr0 HaCOCOM, OT 0OBEMHOM TOJJa4ul HACOCA.

IIpoBenieHue onbITa:

Ha ombITHOW ycTaHOBKE MEHSIOT PacxXoil BOJABI U 3aMEpsSIOT JIaBJICHHE Ha HarHeTaTelbHOM
naTpyOke IeHTpoOeKHOIro Hacoca.

O0paboTKa MONYYECHHBIX JaHHbBIX:

[To moy4eHHBIM TaHHBIM CTPOST 3aBHCHMOCTH HAIIOpa HACcOCa OT Pacxoja BOBI.

JlaboparopHoe 3ansitue 5. MccnenoBanue paboThl d1eBaTopa.

[lens paGoTel. Onpenenenue Ko3hHUIIMEHTa CMEIISHUS YJIEBATOPA.

Jns mpuCcOeAMHEHUs CHCTeM OTOIUIGHHS C pacuyeTHOM TeMIepaTypoil BOJIBI HIXKE
TEMIIEPATYPHI B TIOJIAIOIEM TEIIJIONPOBO/IE TEILIOBOW CETH 110 3aBHCHMOM CXeMe YCTaHABIMBAIOT
aneBaropbl. OHM 00ECHEYMBAIOT TMOCTOSHCTBO KOd(DHIMEHTa CMENIeHUs TPU U3MEHEHHUSX
TEIUIOBOTO W THUIPABIUYECKOTO PEKUMOB MArMCTPAIbHBIX ceTeid. [IpuHIMm paboTh
BOJIOCTPYHHOTO »3JeBaTopa 3akKiI04yaeTcs B HCIOJNB30BAHUHM DSHEPTUU BOJABI  TOJAIOIICH
MaruCTpaIH.

[TpoBeneHue onpiTa:

Ha ombITHOH ycTaHOBKE 3aMepSIIOT pacxol M TEMIEepaTypy BOIBI IEpell 3JIEBaTOPOM, ToCie
AIIeBaTOpa U B 0OpaTHOM TPyOOTIPOBOIE.
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O0paboTKa MONTYICHHBIX JTaHHbBIX:

[To nanHBIM OompenensaoT Ko3(hPUIUEHT CMellIeHUsT BOJAOCTPYIHOIO 3/1eBaTopa.

JlaboparopHoe 3anarue 6. OnpeneneHue MOTEPh Hamopa B TPyOONpoBOJaX Ha MOJENIH
TEIJIOBOM CETH.

[{enb paGoThl. U3yueHNs BIHUSHIS H3MEHEHHSI MECTHBIX COTIPOTHBIICHUN HA XapaKTEPUCTUKY
TEIJIOBOM CETH.

ComnpoTHBICHUE CETU 3aBUCUT OT T€OMETPUYECKUX Pa3MEpPOB, aOCOIIOTHOM 1IEPOXOBATOCTH
BHYTpPEHHEH MOBEPXHOCTU TPYOOIPOBOAOB, SKBUBAJICHTHOMN JIIMHBI MECTHBIX COIPOTUBIICHUM U
MJIOTHOCTHU TEIMJIOHOCUTENS.

[TpoBeneHue onpita:

Ha ombITHON yCTaHOBKE HM3MEHSSI CTEIEHb OTKPBITUS PETYIHPYIONINX KPAHOB M3MEHSIOT
COMpOTUBIIEHNE AOOHEHTCKMX YCTaHOBOK. 3aMepsIOT JaBJIEHUS B MOJAIOIIEM M OO0paTHOM
TEIUIOMPOBOAAX BCEX A0OHEHTCKHUX CHCTEM.

O06paboTKa MOAYYEHHBIX TAHHBIX:

OrnpenenuB nmajieHus JaBJICHUS IO y4acTKaM CETH ONPEAEISIOT COMPOTUBIICHUS YYaCTKOB U
CTPOSIT XapaKTEPUCTUKY CETH.

JlaboparopHoe 3ansiTue 7. PacueT mpe3omMeTpudeckoro rpaduka MOJCIN TETUIOBOM CETH.

[{enb paboTel. [TocTpoeHne XapaKTepUCTHKU TETJIOBON CETH.

[Ipy MPOEKTHPOBAHWUM W OKCIUTyaTallMM Pa3BETBICHHBIX TEIUIOBBIX CETEH IIHUPOKO
UCIIONIB3YETCS Mbe30METPUUECKUN TpaduK, HA KOTOPOM B KOHKPETHOM MAacIITa0e HaHECEHBI
penbed MECTHOCTH, BBICOTA TPUCOCIMHEHHBIX 3/IaHUH, HANOp B CETH, MO HEMY JETKO
OTIpeIeNIUTh Hamop (JaBJIEHWE) U pacloiaraeMblii Hamop (mepenaja JaBleHUil) B JTI000N TOUKe
ceTu U aDOHEHTCKUX CUCTEMaX.

[IpoBeneHue onpita:

Bxrouaercst onbITHAs YCTaHOBKA, B KOTOPOU BCE TIPUCOCTMHECHHBIC A00HCHTHI TIOIKITFOUCHBI
K TerioBoi cetr. CHUMAIOTCS MOKa3aHUS MAaHOMETPOB, YCTAHOBIEHHBIX B COOTBETCTBYIOIIUX
TOYKaX.

O06paboTKa MOAYYEHHBIX TAHHBIX:

[To COOTBETCTBYIONTUM TIOKa3aHUSM MaHOMETPOB CTPOHTCS IhE30METPUUCCKHIA Trpaduk
MOJEIINPYEMOHN TEIJIOBOM CETH.

JlaGopaTopHoe 3ansaTue 8. OnpeneneHne XapakKTePUCTUK COMPOTUBIICHUS IS y3JI0B CUCTEM
MOKBAPTUPHOTO TETJIOCHAOKEHUS.

[lens paGotel. MccnenoBaHue BIWSHHS THAPABIWYECKUX COMPOTUBICHUM 3aMBIKAIOIIETO
y4acTKa U TOJIBOJIOK K OTONMUTEIHHBIM TPUOOpaM Ha BENMUYNHY KOdPDUITUEHTA 3aTeKaHUSI.

OcHoBbI Teopun. Pacxo1 BobI uepe3 mprudop OHOTPYOHOM CUCTEMBI OTOIICHUS PABEH:

Omp = @ Oex. (4.1)

mp
o G
rae - Ko3(p(}UIMEHT 3aTeKaHus TEIJIOHOCUTENs B Mpubop; <F - pacxol BOJBI,
MPOTEKAIOIIEH 1O CTOSIKY, KI/C.

Koadpdunuent 3arekanus % 3aBucut or COIIPOTHBIIEHUH 3JIEMEHTOB NpubopHoro ysna. Ha
HEro OKa3bIBAIOT BIIMSHUE CHOCOO TNPUCOEIWHEHUS OTOIUTENbHBIX NPUOOPOB K CTOSKY;
pacroIoKeHUE 3aMBIKAIOLIET0 y4acTKa (OCEBOM MM CMEIIEHHBIN ); €CTECTBEHHOE JaBJICHHE B
MaJIOM OUPKYJIIOWMOHHOM KOJIBIIEC, 06p330BaHHOM OTOIIUTCIBbHBIM HpI/I60pOM C OTBETBJICHUSIMU K
HEMY U 3aMBIKAIOIUM yYaCTKOM.

Koadduuuent 3arexanus “ onpenenseT SKOHOMHUYHOCTb M AI(PPEKTUBHOCTh PAOOTHI
CHCTEMBI OTOIICHHs. UeM BbIIIe ATOT KO (UIIEHT, TEM 3KOHOMUYHEE CHCTEMA.

IIpoBeaeHuE onbITA:

OnsIT npoBoAUTCS Ha ycTaHOBKe. Pacxon Temmonocurens Grp depe3 OTONMUTENbHbIA TPpUOop
OmpeneNseTcss IO TMOKa3aHWsIM CUeTYMKa TPH OTKPHITOM 3aMBIKaroImeM ydacTke. Jlms
OTpeNieIeHUs] pacxojia TEIUIOHOCUTENS Yepe3 CTOSK 3aKphIBAIOT 3aMBIKAIOLIMI  y4acTOK.
OKCIIEpUMEHT TPOBOAWTCS TPH Pa3HBIX PacXoJax BOABI Uepe3 MpuOop, KOTOPHIi
YCTaHABJIMBAETCSI C IOMOIIBIO IIAPOBOT0 KpaHa.
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O0paboTKa MONTYICHHBIX JTaHHbBIX:
OnbIT TPOBOAMUTCS HAa YCTAHOBKE, CX€Ma U OMMCAaHWE KOTOPOU MpuBeAeHbI Ha puc.3. Pacxon

7

Z 2 i X

2 4 2

TETJIOHOCUTEIIS G yepe3 OTONUTENIbHBINA Npubop 4 onpezenseTcs Mo Moka3zaHusIM cyeTyuka 15.
Jis ompeneneHuss pacxoAa TEIUIOHOCUTENS uepe3 cTosk Ne2 HeoOXoAuMo M3 IOKa3aHuM
cuerynka 10 BpluecTh Moka3aHusi c4eTyukoB 11 u 13. DkciepuMeHT NPOBOAUTCS MPH PA3HBIX
pacxojiax BoJibl 4yepe3 Npudop, KOTOPBINA ycTaHABIMBACTCS C IOMOLIbIO IIAPOBOro KpaHa 15.
Pesynbrartel 3amMepoB U pacueToB CBOAATCS B TaOu. 4.1 W TpencCTaBIAIOTCS B BHJIE

. a = a(v)
rpaduyueckoit 3aBUCUMOCTH KO3 HIMEHTa 3aTCKAaHUSI OT CKOPOCTU BOJBI B CTOSIKE
a = a(Re)
501040 .
Tabmuma 4.1
Howmep Gy G Gy Gy G, e v
OIbITa krlc kr/c kr/c kr/c kr/c Mm/c
1 2 3 4 5 6 7 8

JlaboparopHoe 3ansTue 9. MccnenoBanue CTaTUYECKOTO pexrUMa TEMJIOBON CETH.

Llens pabGotel. M3yuenue BIUSHUS CTATUYECKOTO pEXUMa Ha BBIOOP MPUCOSAMHEHUS
A0OHEHTCKUX YCTaHOBOK.

I'mppocTaTHdecKuil peKuM TEIUIOBOM CETH — 3TO PEXKHUM KOTJa CUCTEMa 3aIll0JIHEHA BOJOM ¢
temieparypoii 10 100 °C u nupkyssus orcyTcTByeT. Ha OCHOBE IMPOCTaTHYECKOTO PEKMMA U3
YCIJIOBHSI HEMPEBBIIICHUSI IOMYCTUMOTO JABJICHHUS BO BCEX DJIEMEHTAaX 00OPYOBaHUS, BKIIIOYAS
A0OHEHTCKHE YCTAaHOBKH, MPOBEPSIOT BO3MOXKHOCTh YCTAHOBJICHUS OOIIEH CTaTUYECKOW 30HBI
JUISL BCEW CHCTEMBI TEIJIOCHAOKEHMsI, a TAKKE BBISBIISIOT MPUYUHBI, TIPETISITCTBYIOIINE TAaKOMY
PELIEHHUIO.

[IpoBegcHME OIBITA:

Bxrouaercst onbITHAs YCTaHOBKA, B KOTOPOU BCE MPUCOEINHEHHBIE a00OHEHTHI MOIKITFOUEHBI
K TeryioBoi cetd. CHUMAIOTCS MOKa3aHUS MaHOMETPOB, YCTAHOBJICHHBIX B COOTBETCTBYIOIIUX
TOUYKax. MeHsig [aBlieHHE B CHUCTEME ONpPEIENsIOT JABJICHHS B MECTaX MPUCOCAUMHEHUS
a0OHEHTCKHX CUCTEM.

O0paboTKa HONYUEHHBIX JAaHHBIX:

OrnpenenuB naBiieHue aHATM3UPYIOT BO3MOXKHBIE CXEMbI IPUCOCTUHEHUS dTUX a0OHEHTOB U
BBIYEPUYUBAIOT COOTBETCTBYIOIINE CXEMBI.
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JlaGopatopHnoe 3anarue 10. MccnenoBanue AMHAMUYECKOTO PeKUMa TEIUIOBON CETH.

Ilens paGotbl. M3yueHue BIMSHMS AMHAMHYECKOTO peXHMa Ha BbIOOp NPHCOEIUHEHMS
A0OHEHTCKUX YCTaHOBOK.

'maponnHamMMyecKUil pexXuM — 3TO PEKUM  LUPKYIALMU  TerioHocurtens. [lpu
THJIPOAMHAMUYECKOM PEXXUME ITHe30METPUIECKUE HATIOPHI B JIF000H TOUKE CHCTEMBI MIPH JTH0O0M
pacxoje BOJbl JOJDKHBI YIOBJIETBOPATH CIEAYIOIIMM TpeOoBaHUsAM: 1) He NpeBbILICHUE
JIOITYCKaeMOr'0 JaBJICHUS U3 YCJIOBMSI MEXaHMUYECKON IPOYHOCTH BCEX JIEMEHTOB CHUCTEMBI; 2)
U30BITOYHOE JIaBJIEHUE JOJDKHO OOECHeudTbh HEBCKUIIAHHWE TEIUIOHOCUTENS; 3) H30BITOYHOE
JIaBJICHUE JOJHKHO UCKIIIOUUTD SBJIEHUE KaBUTALMM HACOCOB U IIOJICOCOB BO3/lyXa B CUCTEMY.

ITpoBesieHue onbITa:

Bxuttouaercst OnbITHAs YCTAHOBKA, B KOTOPOH BCE MPUCOCIMHEHHBIE A0OHEHTHI TTOAKIIOYCHBI
K TerioBoi cetn. CHUMAIOTCS MOKa3aHUs MaHOMETPOB, YCTAHOBJIEHHBIX B COOTBETCTBYIOIIUX
Toukax. MeHss pacxo/ BOAbl B CUCTEME, COIIPOTUBIIEHUE OTJEIIbHBIX YYaCTKOB CUCTEMBI ITyTEM
OTKJIFOYEHHsI ADOHEHTOB ONPEAEIISAIOT JaBJIECHUS B MECTaX IPUCOECIUHEHNSI A0OHEHTCKUX CUCTEM.

O06paboTKa MoJIyYeHHBIX JaHHBIX:

OnpeznenuB AaBiIeHUS B COOTBETCTBYIOUIMX TOYKaX CHUCTEMbI Ha IOJAIOLIEM U OOpaTHOM
TpyOOTIIPOBOJIE CPAaBHUBAIOT C JONMYCTHMBIMH JABJICHUSMH B TPYOONPOBOJAX U aOOHEHTCKHX
yCTaHOBKaX.

Jlabopatopuoe 3anstue 11. Onpenenenue KIIJ TeninoBoii u3onsmuum.

[{es1b paboThl. O1ieHKa BAMSHUSA U30JSLUH HA TEIUIONOTEPU OTONUTENIBHBIX TPYO.

[Ipu mnepemerieHUH TEMJIOHOCUTENEH IO TpyOaM, IPOJOKEHHBIM B HEOTAIJIMBAEMBIX
IIOMEIIEHUAX, MOXKET 3HAYMTEIbHO IIOHU3UTBCS TeMIlepaTrypa ropsueil Bojbl (BOASHOE
OTOIUIEHHWE) ¥ OEeCIOJIE3HO CKOHJICHCHPOBAThCA dYacTh mnapa (mapoBoe otoruieHue). [is
YMEHBIICHUs1 OECMOJIE3HbIX TEIUIONOTEPh OTOMMTENbHbIE TPyObl B  HEOTAIJIMBAEMBIX
MOMEILEHUAX TOKPBIBAIOT TEIJIOBOM U30JIALIUEH.

OcHoBbl _Teopuu. [Ipu mnepememieHuM TEIUIOHOCUTENEH MO TpydaM, NpPOJIOKEHHBIM B
HEOTAITMBAEMBIX TTOMEIICHHUAX, MOXKET 3HAYUTEIBHO MOHU3UTHCS TEMIIEpaTypa ropsiaeid BOIbI
(BoAsiHOE OTOIIEHHE) U OECII0NIe3HO CKOHACHCUPOBAThCA YacTh Napa (mapoBoe oToruieHue). s
YMEHbILIEHUsI OECIHOJIe3HbIX  TEIUIONOTEPh OTONMUTENIbHbIE TPYObl B  HEOTAINIMBAEMBIX
MOMEIIEHUAX MMOKPHIBAIOT TEIIOBON M30JISALMEH.

Besikoe mokpeiTHE TOpsiYel MOBEPXHOCTH, KOTOPOE CIOCOOCTBYET CHUKEHHMIO IOTEpb
TEIUIOBOM 3HEPrHM B OKPYXAIOIIYIO Cpely, Ha3blBaeTcs TEIIoBOM m3omsauuei. s TerioBoi
M30JSIIMM  MOTYT OBITh HCIOJIb30BaHbl JIIOObIE MaTepHalibl C HHU3KUM KO3 PHUIMEHTOM
TEIUIONPOBOAHOCTH (Ta3bl, MOPHUCTbIE MaTepHualibl, acOecT, MpoOka, CTEKJIOBaTa, ONWJIKH HU
ApyrHe).

KavecTBO TeroBoi U30AUH OLIEHUBAETCS KOAPPHUIIMEHTOM MOJIE3HOT0 JIeHCTBUS:

Qm _Qu3
77143 = p—’

Q. 2.1)
rae Q’”” " Q‘ﬂ

COOTBETCTBEHHO, BT.

- TEIUIONOTEpPH HEU3OJIMPOBAHHON W M30JUPOBAHHOM TpyOamu,

. 1)
TOJ'IHII/IHa CJIOA TEIJIOBOM H3O0JIAINU o OonpeaesACTCA HUCXOaA M3 €ro TCPMHYCCKOIO
COIIPOTUBJICHU:

s 2.2)
A Mm-"C
rae “* - KodhGUIMEHT TeTUIONPOBOIHOCTH MaTepHalia U30JsIuu, BT/ .

2.°C/Bm

<
Bennunna R.s IoKHa OBITH He MeHee 0,86 M Uil TpyO d” <25 MM u 1,22

2 .o
M= -"C/Bm 1 TpY6 d, >25 .
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Temonorepy, BBI3BaHHBIE TEIUIOOTAAYEH C IMOBEPXHOCTH TPYOONPOBOJA, OIMPEACTSIOTCS
M3MEHEHUEM SHTAJIbIINH TETJIOHOCUTENS

Q=cG(t -t,) (2.3)

c Aucfkz-"C g
rae © - yaenpHas TEIUIOEMKOCTh TETUIOHOCUTEIS, , - pacxoJ| TETUIOHOCUTES,

wefe t t °C
2/ , 'HW 2 - TeMIiepaTypbl B Ha4aJIe U KOHIIE paCCMaTPUBAEMOI'0 y4acTKa TPYOHI,

Ornucanue SKCIePUMEHTAILHON YCTAHOBKH:

CpaBHHTEIBHOE WCCIIEIOBAHHE H30JMPOBAHHOTO W HEU30JIMPOBAHHOTO TPYOOIPOBOJIOB
IPOBOJATCS HA TaOOPAaTOPHOM CTEHJE, CXeMa KOTOpOro mpuBeaeHa Ha  puc 1. Mccnenyemsiid
KOHTYP COCTOUT: PETHCTpP TPYOHBIH N30JIMPOBaHHbIH (8), perucTp TpyOHBI  HEW30JMPOBAHHBIN
(9), HacTEeHHBIN TeIOOOMEHHBIH amnmnapar (6), pacIIUPUTENbHBIN 6240k (7), (PparMeHT «TeTLTbIi
nos» (10), Hacoc(14).

Puc. 1

- —rJ %

IIpoBeneHue onplra:
N3mepsieTcss pacxoa TEIUIOHOCUTENs B KOHType. /[lng 3Toro HeoO0XoAuMO BeCh MOTOK
TEIJIOHOCHUTEIS IIPOIYCTUTh depe3 pacxonoMep. [locine B KOHTyp BKIHOYAETCS U30JIUPOBAHHBIN
TpyOHbI peructp. CHuMaroTcs MoOKazaHusi uaMeputeneil Temmeparypsl. Ilociae Toro, kak
MOJIyYEHO JOCTATOYHO MOKa3aHUM, U30JMPOBAHHBIA TPYOHBIM PETUCTP OTKIIIOYAIOT OT KOHTYpA.
BxiroyaroT B KOHTYp HEW3O0JIUPOBAHHBIM DPETUCTP M CHUMAKOT IIOKa3aHUS W3MEpPUTENEH

TEMIIEPATYPHL.
Ilokazanusa pacxogomMmepa u I/I3MepI/ITeJ'IeI7I TEMIICPATYPHI 3alIUCBIBAIOTCS B Ta6HI/IHy 3.
mabauya 3.
o 5 [ Pacxon HewusonuposanHas Tpyba U3onmpoBanHas Tpy6a
= £ 96,k QBm | t%°C | t,°C | QBm | t.°C | t,,°C T

O0paboTKa Pe3yIbTATOB:
[To cpennum 3naueHusiM pacxoga G u Temmepatyp t; U tp paccuuthiBaetcst Q anms obomx
PETHUCTPOB U ONPEACIACTCS ).




