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BBeaeHne

MeroaHueckie YKa3aHHS I10 BBIOIOJIHEHHIO ITPAKTHYECKHX PpaboT II0 JHCIHILIHMHE
«HKeHepHBIE CHCTEMBI 3JaHHH H COOPYKEHHH (TeIriora3ocHaOXeHHe ¢ OCHOBAMH
TEIUIOTEXHHKH )» TIPelHa3HAYEHEI JJII CTYAEHTOB OYHOH () OpMBI OOyUeHH.

JucirumiHa «MHXeHepHBIe CHCTeMBI 3J[aHHIl H COOPYKeHHH (TerorazocHaOKeHHE ¢
OCHOBAaMH TEIUIOTEXHHKH)» HMeeT CYIIeCTBEHHOe 3Ha4YeHHe 11 IHpodecCHOHAIBHOH
IIOATOTOBKH CIIEIHAIMCTOB B OOJACTH ITPOMBIIIIIEHHOTO M TI'PakIaHCKOIO CTPOHTEIBCTBA.
JIMCIMMIUIMHA SBIISIETCS TIPOMEXKYTOYHBIM M HaMOOJIEe CIOKHBIM 53TalloOM B IIPOIIECCE
OOVUEHHS.

3aavyaMy H3YYeHH S JUCIIUIUIHHEL SIBIISIFOT CS:

— PacCMOTPEeHHE OCHOB TEXHHYECKOH Te pPMOAHHAMIKH H TEIUIOIIEPE Ay,
— H3YYEHHE BIIAKHOCTHOI'O M BO3AYIIHOI'O PEXKHUMOB 3[aHMII,
— OCBOEHHE ITPHHIIUIIOB IIPOEKTHPOBAHNI H PEKOHCTPYKIMH CHCTEM O00ECTIEUEHN A

MHKPOKINMATa ITOMEITEHHIT,

—  BO3MOJKHOCTB HCITOIb30BAaHH I HETPAIUIIHOHHBIX HCTOUYHHKOB SHEPTOPECYPCOB,
— 3aJlaul OXPaHbI OKPY/KAFOIIEH CPEIbI

[{ensmMit OCBOEHHS JUCIHILIHHEL SBIISIOTC:

- OCBOEHHE CTYAEHTAMH CMEKHOH OTPacIii CTPOHTEIbHOH TEXHHKH, BRIPAOOTKE HABBIKOB
TBOPYECKOI'O HCIIONIB30BAHMS 3HAHHMH TIIpH BBEIOOpe M 3KCIUIyaTallud OOOpYIOBAHHS

TeIlIora30ocHa0KeHH I H BEHTHIAITHH, ITPHMEHACMOI'O B CTPGHTEJ]LHGﬁ HHAYCTPHH.
BHEIHHH:, IMOJIYVHCHHEBIC IIPH H3VUCHHII TAaHHOH JHUCLIMIIIMHBEI HeoOXOMHMBI IS

HAaITHCAaHH S BBITYCKHOH KBaJTH(HKAIIHOHHOH PaOOTHI.
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IlpakTHyeckas padora Nel

Tema pﬂﬁﬂ'l'bl: OHPE,I[EHEHIIE TCITNIIOBOI'O COITPOTHBIICHHA OI'PaKIaOIITHX I{GHGTP}"IG_[I]I‘T

}THGEGﬁ KOMHATEI
]_IEJIB pﬂﬁﬂ'l’bl: OCBOHTB MCTOOHKY PaCHUCTa TCINIOBOI'O COITPOTHBIICHITA OI'Pa A dFOIINIIX

KOHCTPYKI[HI.
3HaHHSA, YMeHHSl, HABBIKH H (HJIH) ONBIT JeATEJbLHOCTH, XaPAKT ePH3YIOLIe

ITanbl (POPMHPOBAHNA KOMIIETeHIHH

VHIeKC QOopMYIIHPOBKA.

CriocoOeH ITPHHUMATh PEIIEHHS B ITIPO(eCCHOHAIEHOH cepe, HCIIONb3YS TEOPETHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHVYIO 0a3y CTPOHTEIILCTBA, CTPOHTEIHFHON HHAYVCTPHH H KIIHIIHO-
KOMMYHAJIBHOI'O XO3SHCTBA

Crioco0eH HCIIONB30BaTh B ITPO()eCCHOHAIBHOH JeSATeIbHOCTH PacIOPSIHTEIIbHYIO H
OIIK-4 | ImpOeKTHYIO MOKYMEHTAI[HIO, a TaKXe HOPMATHBHEIE IIPABOBEIE AKThI B OOIACTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH M JKIIHIIHO-KOMMYHAJIBHOI' O XO3SHCTBA

AET}’R.}IBHGCTB TeMbI: " OHPE,I[EHEHIIE TEIUIOBOI'O COIIPOTHBIICHITA OI'Pa’KJdabOIIIX
KOHCT p}*’fﬂ_[]?]ﬁ " BaKIro4YacTcd B OCHOBOIIOJIAT AOIIEH poJjoi pacHucTOB - TCIUIO Q)IISIIIIECICI?IK
CBOMCTB B 3JaHHIX JIIST COXPdHCHHA LNCIIOCTHOCTH H YBCIIHUYCHHA CPOKa SKCIUIYATallHH.

TEﬂpET HYUYECCKAH TACTDh
llosicHHTeIbHA 3aIlCcKa ]'[pElI{TH'-IECI{Gﬁ pﬂﬁﬂTH OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

H JOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBaHnsIM [ OCTa.
[JoICHHTEIPHYIO 3aIlNCKY CcIIeAYyeT BBIIIONHATHL Ha IHcTax (opmata A4 (297X210 mm)

MaTePpHaJIOB OITHCHOTIO TeKcTa (pa3Mep mpH@Ta — 14, nHTepBaim — 1,5).

[[epBBIM JTHCTOM ITOSICHHTEIBHON 3aIIHCKH SBIISIETCSA THTYIIBHBIN JICT, III€ YKA3bIBACTCS
(paMIIHSL, HMS, OTYECTBO CTYZAEHTa, ero MH@p (HoMep 3a4eTHOH KHHKKH) Ha3BaHHE I'PYIIE]
H T.0. Haarmick Ha THTYIIBHOM JIHCT€ BBIIIOJHSETCS YEPTEKHBIM ITPHPTOM. J[OIycKaeTcs
oOopMIIEeHHE THTYIILHOTO JIHCTa Ha KOMIIbIoTepe. IIpH cocTaBIeHHH COmepKaHHS
(ormaBiIeHHS) B HETO CIEAYET BKIFOYATh HazBaHHE pas3JelIOB, ITOAPa3AeiIOB H ITYHKTOB C
yKa3aHHeM HOMEpa COOTBETCTBVIOIEH CTpaHHMIIBl. B KOHIle paloThl ITPHBOISATCS BBIBOJEI,
CHEeIIaHHBIE TIPH H3YYEHHH TEMBI KOHTPOJIbHOH padoTHI.

CoKkpamaTe HIH JaBaTh HX B APYroi (hOpMYyIHPOBKE, ITOCIIEIOBATEIBHOCTH ITO
CPaBHEHHIO C 3arOJIOBKAMH B TEKCTE HEJIb3sd. B TEKCTe KOHTPOIBLHOH padoThI HE JOIIKHO
OBITh COKPAII[EHHBIX CJIOB, 3a HCKIIOUEHHEM OOINEIPHHSATHIX H HCIIONB3YETCS CILIOIIHAS

HyMEPAaIHS CTPAHIIL,
Bomnpocsl H 3a1aHBSA

(OCHOBHBIE ITOHATHS H OIIPEAETIEHHS TEXHHYECKOHN TEPMOJIHHAMIKH .

YpaBHEHHE COCTOSHHS TEPMOJMHAMHYECKOH CHCTEMBI.

IIepBRIi M BTOPOH 3aKOHBI TEPMOHHAMIKII.

TepMoaHHAMITYECKHE IIPOIECCH HJICAIBHBIX I'a30B.

[ IpsMon 1 0OpaTHBIH ITHKIT KapHo.

YPHEHEHIIE COCTOAHHA PCAJIbHBIX I'd30B

OCHOBHBIE ITOHSATHS H OITPEACIICHH A ITPOIICCCa oOMeHa TETIIOTOH.

AOKYMEHT MOANVCAH L
SNEKTPOHHOW NOAMUCHIO |
Ceptucdpukatr: 12000002A633E3D113AD425FB50002000002A6
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11. Kpureprr mogo0us. BHIBI KpHTepHAIBHEIX YPaBHEHHI.
12. Teruonepegaya IpH KOHAEHCAL[HH.

13. U3nyueHHe.
Jamanne:

PaccunraeM TEIUIOBBIX MOTEPh JABYX Pa3sHBIX KOMHAT OJHOH IUIOINAJH C ITOMOIILIO
TaOIIHIL

Venoeaa xomnama (nepeuwiii smasic)

XapaKTepHCTHKH KOMHATBHI:

e HTaK IEPBBII,

e IIJIOIIAJb KOMHATHI — 16 KB.M. (5x3.2),

e BBICOTA ITOTOMIKA — 2,75 M,

¢ HAPYKHBIX CTEH — JBE,
e MAaTepHal MW TOJIIHHA HAPYXKHBIX CTeH — Opyc TOMIMHOM 18 cM, oOOIIT

THIICOKAPTOHHOM H OKJIeEH 000 SMIL,
e OKHa — JBa (BBIcOTa 1,6 M, mmpHHAa 1,0 M) ¢ JBOHHBIM OCTEKIIeHHEM,
¢ II0JIBI — JIEPEBSIHHBIE YTEIJIEHHBIE, CHH3Y ITO/BAJL,
¢ BEIIIIE YEPAAUHOE IIEPEKPRITHE,
¢ pacuceTHas HapyxkHas Temiieparypa —30 °C,
¢ TpeOyeMas TemMIiepaTypa B KomMHate +20 °C.
PaccurTaeM IUIOMIA N TEIUIOOTAAIOIX IIOBEPXHOCTEH.

IIpakTHyeckas padbora Ne 2

Tema padorbl: OrpefeneHHe TEIUIOBOIO COIMPOTHRICHHS OIPaKIArOM[NX KOHCTPYKIIHI
MaHCapIHOI'O IIOMEIeHH S KIJIOr0 JoMa
Ileab padorb: OCBOHTH METOAHKY pacyeTa TEIIOBOIO COIMPOTHBRIIEHHS OI'PaKIarOIIHX

KOHCTPYKI[HI.

3HAHHA, YMEeHH ], HABBIKH H (IIH) ONBIT JeAT eIbHOCTH, XapaKTepH3YIoNie
ITanbl (JOPMHPOBAHNA KOMIIETeHIHH

WHIEKC QopMyIIHPOBKA:

Crioco0eH ITPHHHMATh PElIeHHS B PO ecCHOHAIbHOH c(epe, HCIIONb3YS TeOPeTHYECKHE

OIIK-3 | OCHOBEI H HOPMAaTHBHYIO 0a3y CTPOHTEINBCTBA, CTPOHUTEILHON HHAYCTPHH H KIUIHIIHO-
KOMMYHAIIBHOI'O XO35HCTBA
CriocoOeH HCIIONIB30BaTh B ITPO(ECCHOHAIFHOH AESTEIbHOCTH PaCIIOPSIHTEIIFHYIO H
OlIK-4 | IMpOeKTHYIO MJOKYMEHTAI[HIO, a TakKXe HOPMAaTHBHBIE IIPaBOBEIE aKTEI B OOIacTH

CTPOHTCIIBCTEA, GTpDHTEJ]LHGﬁ HHAYCTPHH H KHIIIITHO-KOMMYHAJIIBHOI' O XO03SHCTBA

AKTyaqbHOCTh TeMbl: " OIpefieleHHe TEIUIOBOIO COIPOTHBIIEHHS OIPakIarOIIiX
KOHCTPYKIIMH " 3aKIIOYaeTCd B OCHOBOITONATAKOINEH POIH PacueTOB  TEIUTIOPH3HYECKHX
CBOMCTB B 3[aHHIX JIISI COXPaHEHHS IIETOCTHOCTH H YBEITHYEHHS CPOKa 3K CIUTyaTaL[HH.

TEﬂpET HYUYECKAH TACT b
IlosscHHTEIBbHAS 3allFCcKa HPHI{THIIEGI{Gﬁ pﬂﬁﬂTH OTHOCHTCA K TEKCTOBBIM JOKYMCHTaAM

H JIOIKHA B OCHOBHOM COOTBETCTBOBATh TpedopaHmsaM ['OCTa.

[JoCHHUTEIbHVIO 3aICKVY CJIelvVeT BBIIONHATH Ha mHcTax ¢gopmara A4 (297X210 mm)
AOKYMEHT NOAMNUCAH

SNEKTPOHHOW NMOAMMCHIO - 14, mHtepBan — 1.5).
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 IBISETCA THTYILHEIH JIHCT, TIe YKA3hIBAeTCs
e
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

:HGMEEP 3aUeTHOH ]EEHII}I{E[I) Ha3BaHIIC T'PVIIIIBI
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H T.0. Hajarmick Ha THTYIRBHOM IIHCTE BBIIOIMHSETCS YEPTEKHBIM HIPH(TOM. J[OIMycKaeTcs
oOopMIIEHHE THTYIBHOTO JIHCTa Ha KOMIbIOTepe. [IpH cocTaBIeHHH COmepKaHHS
(ormaBiIeHHS) B HErO clIeAyeT BKIIOYATh Ha3zBaHHE pa3lelloB, MOApPa3AeiIoB H ITYHKTOB C
yKa3aHHEM HOMepa COOTBETCTBYIOINEH CTpaHHIBI. B KOHIle paGOTHI IIPHBOISATCS BEIBOJEL,
CIeTIaHHBIE IIPH H3YYEHHH TeMBI KOHTPOIIbHOH PaOOTHI.

CoKpamare HIH JaBaTh HX B APYroi (hOpPMYIHPOBKE, ITOCIIEIOBATEIBHOCTH ITIO
CPaBHEHHIO C 3arolIOBKAMH B TEKCTe Helb3s. B TekcTe KOHTPOIBHOH paOOTHI HE JOIIKHO
OBITh COKpAIl[EHHBIX CJIOB, 3a HCKIIOYEHHEM OOMIENPHHATHEIX H HCIIOIb3YeTCS CIUIOIIHAS

HYMEpPAI[HI CTPaHHII,
Bonpocsl 1 3a1aHHSA
1. OCHOBHBIE IIOHSTHS H OIPELEIIEHN I TEXHHYECKOH TEPMOINHAMIKH.
2. YpaBHEHHE COCTOSHHS TEPMOIHHAMHYECKOH CHCTEMEL.
3. Illepmrii 1 BTOPOH 3aKOHBI TEPMOIHHAMHKH.
4. TepmogumHaMIYECKHE IIPOIIECCH HIealbHBIX T'a30B.
5. Ilpsmson u oOparHeIH LUK KapHoO.
6. YpaBHEHHE COCTOSHHS PeallbHBIX I'a30B
7. OCHOBHEBIE ITOHATHS U OIIPEIEIIEHH S ITpolecca 0OMeHa TETITIOTOH.
8. TeopHq TeruonpoBOAHOCTH. 3aKOH Dyphe.
9. Teruonepenaya.

10. TeruroBast H30ISIIHA.
11. Kpurepr mogo0us. BHIBI KPpHTE PHAIBHEIX YPaBHEHHIH.
12. Teruonepegaya IpH KOHAEHCAL[HH.
13. U3nyueHHE.
Jamanue:

PaccunraeM TEIUIOBBIX ITOTEPh ABYX Pa3HBIX KOMHAT OJHOH IUIOIIAJH C ITOMOIIBIO
tadmmiy 1,2 [Tprnoxenns 1.
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KﬂMHﬂmﬂ Hﬂd Kpoluteil (Marncapoa)

XapaKTEPHCTHKH KOMHATHI:
e DTaX BEPXHHII,

e TIIOINANG 16 KB.M. (3,8x4,2),

[OKYMEHT MOANMCAH
ANEKTPOHHOW NOAMUCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6
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e HapyKHBIE CTEHBI, [Ba CKaTa KPHIIMH (Imdep, cruromHasa odpenieTka, 10 cM MIHBATHI,
BaroHKa), PPOHTOHKI (Opyc TonmpHOoH 10 cM, OOIIMTEIN BaroHKOIH) H OOKOBEIE
IeperopoakH (KapkKacHas cTeHa ¢ KepaM3HTOBBIM 3aIloJIHEHHeEM 10 cM),

e OKHa — 4eThIpe (T10 IBa Ha Ka)KAOM (PPOHTOHE), BEICOTOH 1,6 M M mtHpHHOH 1,0 M C
IBOHHEIM OCTEKIIEHHEM,

¢ pacyeTHasg Hapy:KHas TeMieparypa —30°C,

¢ TpelOyeMad TeMiieparypa B KomHate +20°C.

IIpaxTHyeckasn padora Ne 3
Tema padorbl: TermoTeXHHYECKHH pacyeT OrpakAaroIneH KOHCTPYKIIHH ITOKPHITHS
Ileab padorbl: OmnpegemTs TpeOyeMoe COINPOTHBIIEHHE TeIUIoNepeJadl, HCXOAS H3

CAHHTAPHO-THIHCHHYCCKILX TpEﬁGEﬂI—HIﬁ: H ITO YCIIOBHIO BHEPI‘DE‘FﬁEpE}I{EHHH

3HAHHA, YMEeHH ], HABBIKH H (ILIH) ONBIT JeATEIbHOCTH, XAPAKT ePH3YIOIIe
3T anbl (POPMHPOBAHNA KOMIIETeHIIHH

VHIEKC QopMyIIHPOBKA:

Crioco0eH ITPHHUMATh PelIeHHS B IIpo(ecCHOHAIbHOH c(hepe, HCITOIb3YS TeOpeTHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHYIO 0a3y CTPOHTENBCTBA, CTPOHTEIRHON HHAYCTPHH H KHJIHIIHO-
KOMMYHAJIBHOI' O XO35HCTBA

CriocoOeH HCIIONIB30BaTh B ITPO()ECCHOHAIBLHOH AESTeIbHOCTH PaCIIOPSAHTEIILHYIO H
OlIK-4 | IMpOeKTHYIO MJOKYMEHTAI[HIO, a TakKXe HOPMATHBHBIE ITPABOBEIE aKTBEI B OOIACTH
CTPOHUTENBCTBA, CTPOUTEILHOH HHAYCTPHH H KHJIHIITHO-KOMMYHAJIBHOI' O X035 CTBA

AKTYAIBHOCTh TeMbI: " TeIUIOTEXHHYECKHI pacueT OrpaKmarolell KOHCTPYKI[HI
ITOKPHITHS " 3aKIOYAeTCsS B OCHOBOITIOJIAT AFOIIEH PO PAaCUYETOB TEINIO(MH3HYECKHX CBOHCTB

KPOBCIIBHBIX CGGP}")KEHIIfI B 30dHHAX JJId COXPAHCHIA IICIIOCTHOCTH H YBCIIHYCHIA CPOKad
JKCILIYaTallIi.

TEﬂpET HYUYECKAH TACT b
IlosscCHHTEIBHAS 3alTHCKa ]'[pElI{THLIECI{Gﬁ pﬂﬁOTLI OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

H JOJI’KHA B OCHOBHOM COOTBETCTBOBATE TpedopaHmsM ['OCTa.
[TosCHHTEIbHYIO 3aITCKY CJIeIyeT BBIOIOIHATH Ha IHcTaxX ¢gopmara A4 (297X210 mm)
MaTepHaJIOB OITHCHOIO TeKcTa (pa3Mep mpHdTa — 14, mHTepBam — 1,5).

[ IepBEIM JIMCTOM ITOSICHHTEIILHOMN 3aITHCKH SIBIISIETCS THUTYIIBHBIN JIHCT, TAe YKa3bIBACTCS
(paMITHSL, HMS, OTYECTBO CTYAEHTa, ero MM@p (HoMep 3a4YeTHOH KHIKKHI) Ha3BaHHE T'PYIIIEI
H T.0. Hajamick Ha THTYIILHOM IJIHCTE BBIIOIMHSETCS YEPTEKHBIM IIPH(TOM. J[OITycKaeTcs
oopMIIeHHEe THTYILHOTO JIMCTa Ha KOMIIbIoTepe. IIpH coOCTaBIeHHH COAep KaHIS
(ormaBiIeHHS) B HErO clIeAyeT BKIIOYATh Ha3zBaHHE pas3lelIOB, ITOApPa3AelIOB H ITYHKTOB C
yKa3aHHEM HOMepa COOTBETCTBVIOINEH CTpaHHMIIBI. B KoHIle pabOTHI IIPHBOISTCS BBIBOJEI,
CHelaHHbIe IIPH H3YYEHHH TEMBI KOHTPOJIbHOH PabOTHI.

CokpariaTe HIH JaBaTh HX B APYroi (opMyIHpPOBKE, ITOCIIEIOBATEIBHOCTH ITO
CPaBHEHHIO C 3arOJIOBKaMH B TEKCTE HEJb3s. B TeKCTe KOHTPOJIBHOH palOTHEI He JOIIKHO
OBITH COKpPAIN[EHHBIX CIIOB, 3a MCKIIOYEHHEM OOIMIENMPHHATBIX M HCIIONB3YETCS CIUIOIIMHAS

HYMEPAITHS CTPaHIII.
OOKYMEHT MNOANMUCAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 H 3aJaHHH
Bnapeneu: Lle@ayxoea TateAHa AnekcaHapoBHa 14eCcKOH TEPMOIHHAMITEH .
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YpaBHEHHE COCTOSHHSI TePMOMITHAMHYECKOH CHCTEMBI.
[IepBEBIM H BTOPOH 3aKOHBI TEPMOIITHAMIUKII.
TepMogHHAMITYECKHE IIPOIECCH HJICAIbHBIX I'a30B.

[ Ipsmvon 1 oOpaTHBIN IIHKT KapHo.

YpaBHEHHE COCTOSHHS PEAIBHEBIX IT'a30B

OCHOBHBIE ITOHATHS M OIIPEAEIIeHH S IIpollecca OOMeHA TEIIIOTOH.
TeopHs TEIUIONPOBOAHOCTH. 3aKOH DYyphe.

. Terutornepegaya.

10. TerutoBas H30SIHA.

11. Kpurepr mogo0us. BHIBI KPpHTE PHAIBHEIX YPaBHEHHIH.
12. Teruonepegaya IpH KOHAEHCAL[HH.

13. U3nyueHHe.

WX AN R W

Jamanmue:

TenmoTeXHHYeCKH pacyeT OrpakKAarolleil KOHCTPYKIIHH ITOKPBITHS
tabmmiy 1,2 [Tprnoxenns 1.
[ IprHIMAaeM CIEAYIOIYIO KOHCTPYKI[HIO ITOKPBITHSL

S, .

OO 0O 0O 8
®

-1 CIIOH — MHOT'OITYCTOTHAS Kene300eTOHHAS IUIHTa
vi= 2500 xr/cm’

r= 2,04 Br/m °C

01=0,22 m

2-1 cioH — mapon3oisHs (1 ot pybepona)
v>= 600 KT/cM’

ro= 0,17 Br/m °C

0= 0,0015m

3-H CIIOH — YTEIUIHTEIID - IIEHOIIOJIM CTOPOII

vy= 100 KT/cM’

A= 0,052 Br/m °C

03 =X, M

4-H CIIOH — IleMeHTHO-TIecHaHad CTSDKKaA

v4= 1800 xr/cM’

ra= 0,93 Br/m °C

04= 0.04 M
NOKYMEHT NOAMUCAH
SNEKTPOHHOM MOANUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: tlebayxosa Tatkana AnekcaHgpoBHa
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0s= 0,0035 M

6-1 c10H — OpOHHPOBAHHBIH (JTHHOKPOM)

ve= 600 Kr/cM’

re— 0,17 Br/m °C

06— 0,004 M

HaiieM TOMIIHMHY TEMIOH30ISIHOHHOIO CIIOS HCXO/AI H3 YCIIOBH ST

Ro?*T>R P

Ro?*™=1/ o) 0/ Ait 1/ 0s=Ro™®

Ro=1/8,7+ 0,220/2,04 + 0,0015/0,17 + x/0,052 + 0,04/0,93 + 0,0035/0,17 + 1/23 >5,19

x=>0,25

IIpHHHUMaeM X=0,25 M.

TOrZ[a TOJII[HHA ITOKPHITHSI COCTABHT:
0=0,220+0,0015+0,25+0,04+0,0035+0,004=0,519=0,520

DaKTHYECKOE 3HAUYEHHE COITPOTHRIIEHIS TEIUIONEPEIauH OrPakKIaroIleil KOHCTPYKIIHI

CTEHBI PACCUMTHIBACTCS IO (POPMYTIE:
Ro?*= 1/8,7+0,220/2,04+0,0015/0,17+0,25/0,052+0,04/0,17+1/23 = 5,32M*°C/Bt

IIpaxkTHyeckasn padora Ne 4

Tema paborbl: TemmoTeXHHYeCKHII pacueT TIEPEeKPhITHS HaJ  HeOTaIlJIHBacMbIM
TEXIIOIIONbEM JKHIIOTO 3IaHHS
Ileab padorbl: OnpefellTh ITapOIPOHHIIAEMOCTh OrPaKIarOMX KOHCTPYKI[HH TTOKPBITHS
KIJIOTO 3IaHHS

3HAHHA, YMEeHH S, HABbIKH H (IUIH) ONBIT JeAT eIbHOCTH, XapaKTepPH3YIOIIHe
3TanbI (poPMHPOBAHNA KOMIIETeH NI

HUHnekc

QopMyIIHPOBKA:

OIIK-3

CriocoOeH ITPHHHMATh PelIeHHs B PO ecCHOHAIbHOH cepe, HCITOIb3YS TEOPETHYECKHE
OCHOBBI H HOPMAaTHBHYIO 0a3y CTPOHTEIbCTBA, CTPOHTEIILHOH HHAYCTPHH H JKHIIHII[HO-
KOMMYHaJIbHOI'O XO3SHCTBA

OIIK-4

CriocobeH HCIIONIBb30BAaTh B Hde)EGGHDHElJILHDﬁ ACATCIIbHOCTH PACITIOPAIHTCIIBHYIO H
IIPOCKTHYIO JOKYMCHTAIIIO, d T4dkKXKC HOPMATHBHBIC IIPABOBBIC dKIBI B o0IIacTH
CTPOHTCIIBCTEA, CTPGHTEJ]LHGﬁ HHAYVCTPHH H KHIOIINTHO-KOMMYHAIIBHOI' O XO3SHCTBa

AHT}’H.]IBHUETI: TeMbl: TeXHHYeCKHH PaciucT IIAPOIIPOHHIIACMOCTI OI'PaXAdabOIIHX

]E{DHGTP}"KL[I]ﬁ IIOKPBITHA ILUIOIO  3JdHITA

3aKIIOYaceTCcsI B OCHOBOIIONIArarolleH POIIH

PacCucTOB TE]’[JIG(I)HBH‘IECIGIK CBOJCTB KPOBCJIbHBIX CGGP}T}I{EHI]IUI B 30aHICIX OJIA COXPAaHCHIA
LHEJIIOCTHOCTH H YBCIIHYCHHA CPOKad SKCIUIYATAIlHH.

T COPETHYECCKAA TACTD

[lossCHUTENPHAS 3aICKaA IIPAKTHYECKOH PadOThl OTHOCHTCS K TEKCTOBBIM JOKYMEHTAM
H JIOIKHA B OCHOBHOM COOTBETCTBOBATEH TpedopaHmsaM ['OCTa.
[TossCHHUTEIbHYIO 3aIlNCKYy cielyeT BBIOIONHATH Ha JmicTax (opmara A4 (297X210 mm)

MaTepPHaJIOB OITHMCHOIO TekcTa (pasmep mipudTa — 14, mHTepBal — 1,5).
[IepBEIM JIHCTOM ITOSICHHTEIBLHOM 3aITHCKH SBIISIETCS THTYIIbHBIH JIHCT, TAe YKa3bIBAETCS

(paMHIIHSL, HMS, OTYECTBO CTYAEHTa, ero MH(p (HOMEp 3a4eTHOH KHHKKH ) HazBaHHE I'PYITIEI
H T.1. Hamammice Ha THTYIBHOM JIHCTE BBIIIOJHSETCS YepTEXHBIM IIpHE(TOM. J[oImycKaeTcs

ROKYMEHT MOANMCAH srorepe. lIpH  cocCTaBlIeHHMH COIEpPKaHH
SNEKTPOHHOW NOAMNMUCHIO

CepTudukar  12000002A633E3D113AD425FB50002000002A6 «dHHE PA3JACIIOB, ITOAPA3ciIOB H IIYHKTOB C
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



yKa3aHHEM HOMepa COOTBETCTBVIOINEH CTpaHHIIBL. B KoHIle paGoThl IMPHBOASTCS BHEIBOXHI,
CIIETIaHHBIE TIPH H3YYEHHH TeMbI KOHTPOJIbHOH paOOTHI.

CokpariaTe HIH JaBaTh HX B APYroi (opMyIHpPOBKE, ITOCIIEIOBATEIBHOCTH ITO
CPaBHEHHIO C 3arolIOBKAMH B TEKCTe Hellb3s. B TeKcTe KOHTPOIbHOH pa0OThI HE JOIDKHO
OBITH COKpAIl[eHHBIX CJIOB, 3a HCKIIOUEHHEM OOMIENMPHHSATHEIX H HCIIONB3YeTCS CITIOIIHAS

HyMEePaIHs CTPAHIII,
Bomnpocsl 1 3a0aHBS
1. OCHOBHBIE ITOHATHS H OIIPEAeIEHH I TEXHHYECKOH TEPMOIHHAMHKH.
2. YpaBHeHHE COCTOSHHS TEPMOJHHAMHYECKOH CHCTEMBI.
3. IlepBBIM H BTOPOH 3aKOHBI TEPMOIHHAMHKH.
4. TepMogHHaMHYECKHE ITPOLIECCH HcalbHBIX I'a30B.
5. Ilpsmomn u oOparHeIi KT KapHo.
6. YpaBHEHHE COCTOSHHS PeajIbHBIX I'a30B
7. OCHOBHBIE ITOHATHS H OITPeAeIIeHH I ITPoLecca OOMEHA TEILJIOTOH.
8. TeopHs TEIUIONPOBOAHOCTH. 3aKOH DYypheE.
9. Temnmnonepenaya.

10. TeroroBas H30IAITHA.
11. Kpurepnu rmogobus. BHAsI KpHTepHAIbHEIX YPABHEHHH.
12. Terumonepemgaya ImpH KOHAEHCAL[HH.
13. M3nyueHue.

Jamanmue:
TemrorexHHYeCKHR pacuyeT NepeKpPbLITHA HAJ HEOT AINIHBAEMbIM TEXIOAN0/IbLEM
Ornpeiers TpeGyeMoe COITPOTHBIIEHHE TEIUIONEPEaauYn, HCXOISI U3 CAaHHTapHO-
THTHEHHYECKHX TPeOOBaHMI, H II0 YCIOBHIO 3HEProcOepeKeHH, 3aTEM BhIOepeM
HaHOOIbIIee 3HAYECHIE.
I1o yenoeuio suepeocbepescenusHaiiieM I'COII mo dpopmyne (3.1.1)
['COIT= (20 —(-6,0))*230 = 5980 °C cyr;
TpebGyeMoe COIMPOTHBIIEHHE TEIUIOIEPeAauH OrPakKAaroIeil KOHCTPYKIHH ITOKPBITHS
orpenengercs 1o tadmn. 16* CHull I1-03-79%:

['COIl - Ry™
4000 — 3.7
6000 — 4,6

Ro™= 4,591 m* °C/BT,

Ilo canumapmo-eaiictenuydeckim HopMam.

TpebyeMoe COMPOTHRIEHHE TellIoIlepegade orpakIaronieil KOHCTPYKI[HH CTEeHBI
OITpeAensroTCS IO (popMyIIE:

RoP=n*(tz—tx) / At" * 0g;

CpaBHHBas ITOTYYeHHbIe 3HAaUeHHI TPeOyeMBIX COIPOTHRIEHHH TEIIONepeayH,
BEIOHpaeM HaHOONbIIee 3HaueHHe. [ IpuHrvaeM Ro™=4,59 1m*/BT.

[TprHIIMaeM CIIEIVIOITYEO KOHCTPYKIIHIO ITOKPBITH .

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1-T1 cl10H — Kene300eTOHHAS IUTHTA MTEePEKPHITHS

Ri= 0,163 M*°C/BT

01=0,22 M

2-H1 CIIOH — YTEIUIUTETID - IIEHOIIOM CTHPOJI

vo= 100 /™’

A= 0,052 Br/m °C

0= X, M

3-H CIIOH — BO3AVIIHAS ITPOCIONKA

vi/ha= 0,14 M*°C/BT

03= 0,100 m

4-H CIIOH — JOCKH COCHOBEIE

v4= 500 Kr/M°

ra= 0,18 Br/m °C

04= 0,04, m

HaJAEM TOIIIHHY TEIUIOH3OISIHOHHOIO CIIOS HCXOAS U3 YCIIOBH .
Ro=Ro™

Ro= 1/ 0st) 0i/ Ait 1/ 0x=Ro™®

Ro=1/8.7+ 0,163+x/0,052+0.14+0,04/0,18+ 1/23 >4,591

x>0,201

nprHrMaeM x=0,210 M.

DakTHYeCKOe 3HAYEHHE COMPOTHRIIEHHS TEIUIOIIEPEAaYH OI'PaKIar0IeH KOHCTPYKIIH
CTEHBI 110 (pOpMYyTIe:
Ro%®™™=1/8,7+0,163+0,21/0,052+0,14+0,04/0,18+1/23 = 4,72 4Mm>°C/BT.
Pacuer pacripeielieHHs TEMIIEPATYP B OI'PaskKIArOIMIX KOHCTPYKIIHSIX.

Pacuert PacCIIpEAC/ICHIT TCMIICPATYP B OI'Pa K dOIIX KOHCTPVKIHAX BEIOIOIIHACTCA ITOCIIC

yTOYHEHHS KOHCTPYKIHIL H OITpeie/IeHHS HX JeHCTBHTEIIbHOI O TEPMHYECKOr O
COITPOTHBIIEHHS.
Pacuer pacripeiesieHHs TeEMIIEpaTyP B OIpakaaroell KOHCTPYKI[HH CTEHBI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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+30

o= 18,50°C

+20 : . . /f te =20°C
+10 ; X
] ti = R44°C

- 10
220 ; k =-24.13%
230 :/ .

G- -3443°C | '

==35C M -
- 40

](Lﬁ, 200 I 130 200
540

—t *—
Temrieparypa BO3yxa BHYTPH IIOMeINeHH - tz= 20 °C;

Temrieparypa BO3Ayxa CHapyKH ITOMEIEHHS — ty= - 35 °C;

1-¥1 CIIOMH:

v1= 600 Kr/pm°

A= 0,26 Br/m °C

2-1 CIIOH:

v>= 100 kr/™Mm°

A= 0,052 Br/m °C

3-1 CIIOH:

vy= 600 Kr/M°

A= 0,26 Br/m °C

Ro%= 4.21

OrnpeAe M TeMIIepaTyPy Ha BHYTPEeHHEH ITOBEPXHOCTH CTEHEI 10 (popMyTIE:
Ten=ts-K*(tz—tn)/ 05, (4.1.1)

rie K — xosddrpieHT termonepenaun, Br/m°C; K = 1/Ro?:

Os— KO3 QHIMENT TEIUIONEPEAAYH BHYTPEHHEH ITIOBEPXHOCTH CTEHEL, 0= 8,7 BT/M*°C;
Ten= 20 — (20-(-35))/0,238 *8,7= 18,50 °C

OrnpeaemM TeMIIepaTypy B cedeHHH I-Imo ¢popmyre:

ter = ts — (ts — t)/ Ro®* Ro', (4.1.2)

rae Ro''— comporupnenue Telmonepeaaie orpaxmaromeil KOHCTPYKIHH 10 cedeHusl-1
Ro™ = 1/ ag+81/ k1 = 1/8,7+0,2/0,26 = 0,885 m? °C/BT;

ti= 20 — ((20-(-35))/4,21)*0,885) = 8,44 °C,

OrnpeaemM TeMIlepaTypy B ceueHHH II-1Irmo gpopmyme:

tn-n=tz— (tB—tH)fR{]¢$R{]]]']], (4.1.3)

rae Ro'"'- comporuBieHne Temmonepegade orpaxaaromeil KOHCTPYKIMH 10 ceueHusII-11
Ro"™"= 1/ 0581/ A + 82/ Ao =1/8,7+0.,2/0,26 +0,13/0,052= 3,385 Mm*°C/Br;

tn-n= 20 — ((20-(-35))/4,21)*3,385)=-24,23 °C,

Ornpee M TeMIIEPATYPY Ha HapyKHOH ITOBEPXHOCTH ITO (DOPMYIIE:

Tu=tu+(t=—t)/ 0=*Ro?, (4.1.4)

" IOKYMEHT NOQMNUCAH o, 5L )
SNEKTPOHHOM NOAMNUCHIO P B Orpakaaroled KOHCTPYKIHA

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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T = [7.6°C

= LI :

OO O O

t= = 20°C

20 10 0O -10 -20 -30 -40

Temrieparypa BO3yxa BHYTPH IOMeINeHH . 1= 20°C;

Temrieparypa Bo3ayxa CHapYKH MOMEIEHN . ty=-35°C;

1-11 coit: v1= 2500 xr/nm’

r= 2,04 Br/m °C

2-1i c11oit: 2= 600 Kr/mr

o= 0,17 Br/m °C

3-i1 cioft: y3= 100 xr/m’

A= 0,052 Br/m °C

4-11 cr1oit: y4= 1800 kr/™M’

ra= 0,93 Br/m °C

5-i1 cioit: ys= 600 kr/m’

rs= 0,17 Br/m °C

6-11 c110it: Ye= 600 KT/M°

re= 0,17 Br/m °C

Ro%= 5,32 M*°C/BT

OrpeAeM TeEMIIEPAaTYPY Ha BHYTPEHHEH ITOBEPXHOCTH CTEHEI ITO (pOpMYyIIE:
Ton=ts-K*(tz—tu)/ 0.

OrpeaeM TeMITepaTypy B cedeHHH [-Imo gpopmyie:

ter = ts — (ts — tw)/ Ro®* Ro'!

OrnpeaermmM TemMIieparypy B ceueHHH [I-1Imo ¢popmyme:

tnn=te— (ts—t)/Ro?*Ro" !

rae Ro"!'- commpoTHBIeHNE TeImmonepegade orpaxIaromeil KOHCTPYKIMH 10 ceueHusII-11
Ro"™M= 1/ az+81/ A + 82/ A2 ;

OmnpeaermmM TemMiieparypy B cedeHuH III-111mo ¢popmyre:

tui=ts— (ts—t)/Ro?*Ro™ !

rae Ro" M- compoTtHBiIeHHE Temmonepeaade orpakgarolneil KOHCTPYKIHH 10 ceueHHslII-
Il

R{]"]'m: 1/ 0g+01/ At + 02/ Aot 03/ A3

OrmpeaemmM TemMIiepaTrypy B cedeHHH [V-IVIio dopmyiie:

= - -1'..:.___

[IOKYMEHT MOAMNWCAH
SNEKTPOHHOW MOAMUCHIO OrpakaaroIeH KOHCTPYKIHH J0 ceueHH Al V -
CepTudukar: . 12000002A633E3D113AD425FB50002000002A6 TPaIatorl P A
Bnapeneu: lWebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OrmpeaemM TeMITepaTypy B cedeHHH V-VIIo (hopMyTIe:

trv-v=ts— (ts—t)/Ro®*Ro"™ 1V,

rae RoV"V— colpoTHBIIEHHE TeIIoINepefade orpakqaromieil KOHCTPYKI[HH IO ce4eHH IV -V

R{]V-V: 1/ agt01/ A1+ 02/ Aot 03/ A3+ 04/ Agt 05/ As:

OrnpeaeM TeEMIIEPAaTYPY Ha HaPYKHOH ITOBEPXHOCTH IT0 (DOPMYIIE :

Ty=ty+(ts—tu)/ {IH$R{]¢)-.-

Pacuet pacripefeneHHI TEMIIEPATYP B OIPak1aroI el KOHCTPYKIH ITEPEKPHITH S

HaJl HEOTAIUTHBAEMBIM TeXITOAIIObEM

sl — I..';.,{T_:'L U

r"“\."-
& el mT 0 e wr 0 AT e 02 omr 0 = 5]:

t = 18,93°C

4

=
B =
——

|t =1848°C

210

B =3,64"C

2L OYIACTLHO

L= 5,14°C

220

20 10 0 -10 -20 -30 -40

Temrieparypa BO3yxa BHYTPH IOMeINeHH . 1= 20°C;

Temrieparypa BO3yxa CHapyKH ITOMEIIEHHS: ty=3"C;

1-11 coit: v1= 500 xr/m’

A= 0,18 Br/m °C

2-11 coit: 02/ A2=0,14 m °C/BT

3-1i cioit: ya= 100 kr/m’

A= 0,052 Br/m °C

4-1i c1moit: y4= 2500 kr/n’

A= 2.04 Br/m °C

Ro%= 4, 724 M*°C/Brt

OrnpeaeM TeMIIepaTypy Ha BHYTPEHHEH ITOBEPXHOCTH CTEHBI IO (pOpMYyTIE:
Ten=ts-K*(tz—tx)/ 05

OrpeaeM TeMITepaTypy B cedeHHH I-I 1o dopmyiie:

ter = ts — (ts — tu)/ Ro®* R

Ro"! = 1/ 05+61/ A = 1/8,7+0,04/0,18 = 0,338 m? °C/Br;

OmnpenemM Temiieparypy B ceueHuH II-11 mo ¢popmye:

ti-i=ts— (te—t)/Ro?*Ro" !

rie Ry - COITPOTHBJIEHHE TEIUIONEPEAaUe OrpaKaaroIer KOHCTPYKIHH 10 ceueHus [1-11
Ro"™M= 1/ 0s+01/ A1+ 02/ A2 ;

Or[pez[emm Temrieparypy B cedeHHH III-1II mo gopmyre:

g o iy B 1I-111
.EIGHFMEHT I"IDD,HHCAH
SNEKTPOHHOW NOAMUCHLIO orpakaaroIeil KOHCTPYKIMH 10 ceueHHAlll-
Ceptudchmkar: | 112000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lWebayxopa TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ornpe e MM TeMITEpaTypy Ha HapyKHOIT IIOBEPXHOCTH T10 (hOpPMyTIE:
'T:H=tH'|"(tB_tH)J"'r I:IHbl‘:l:':{]cp-,.

IIpakTHueckasn padora Ne 5

Tema padorbl: TexHHYECKHH pacyeT ITAPOIPOHHIIAEMOCTH OrpakJarOIMHX KOHCTPYKI[HIH
ITOKPBITHS JKHJIOTO 37 aHH

Ileab padorbl: OnpefellTh ITapOIPOHHIIAEMOCTh OrPaKIarOMX KOHCTPYKI[HH TTOKPBITHS
KIJIOTO 3IaHHS

3HAHMSA, YMEHHS, HABBIKH H (HJIH) ONBIT JEATEJbLHOCTH, XaAPAKTePH3YIONHE STANbI
GopMHPOBAHH A KOMIIET €H NI

VHIEKC QopMyIIHPOBKA:

CriocoOeH ITPHHUMATh PElIeHHS B IIPO(ecCHOHAIbHOMN cepe, HCIIONb3YsI TEOPETHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHYIO 0a3y CTPOHTENBCTBA, CTPOHUTEILHON HHAYCTPHH H KHIIHIIHO-
KOMMYHAJIBHOI' O XO35ICTBA

CriocoOeH HCIIONIB30BaTh B ITPO(ECCHOHAILHOH JESTEIbHOCTH PacIOPSIHUTEIFHYIO H
OIIK-4 | mpOoeKkTHYIO MOKYMEHTAI[HIO, a TaKXe HOPMATHBHEBIE IIPABOBBIE AKTHI B OOIAaCTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KHJIHIITHO-KOMMYHAJIBHOI' O X035 CTBA

AHT}’H.]IBHUCTI: TeMbl: |eXHHYeCKHH PacHucT IIAPOITPOHHITACMOCTH OI'pPa’kXKAarOIIHX
I{DHGTP}"IG_[I]IUI IIOKPBITHA KILUJIOIO  3JdHITA " 3aKIOYaeTcsd B OCHOBOIIOJIATAIOILEH POIIH
PacucTOB TE:]'[JIG(bHBHT-IECI{HK CBOHCTB KPOBCJIbHBIX CGGIJ}*’)I{EHI]IUI B 30aHIDIX OJIA COXPaHCHIA

IESJIIOCTHOCTH H YBCIIMYCHH A CPOKa SKCIUIYaTallHH.

TEﬂpET HYUYECKAH TACT b
IlosscCHHTEIBHAS 3alTHCKa ]’[pElI{'I‘HlIECI{Gﬁ pﬂﬁﬂTH OTHOCHTCA K TEKCTOBBIM JOKYMCHTaM

H JOJI’KHA B OCHOBHOM COOTBETCTBOBATE TpeboBaHmsM ['OCTa.
[TosCHHUTEIbHYIO 3aIICKY CJelyeT BBOIONHATH Ha JmicTax (opmara A4 (297X210 nvm)
MaTePHaJIOB OITHCHOTIO TeKcTa (pa3Mep mipH@Ta — 14, nHTepBaim — 1,5).

[ [epBBIM JTHCTOM ITOSICHHUTEILHON 3allHCKH SBJISETCS THTYIIBHEIN JIHCT, IJI€ YKA3bIBAETCS
(paMIJIHSL, HMS, OTYECTBO CTYAEHTa, ero MH@p (HOMep 3a4eTHOH KHHIKKH) Ha3BaHHE I'PYINIBI
H T.1. Hajarmick Ha THTYIFHOM IJIHCTE€ BBIIOIMHSETCS YEPTENKHBIM IIpPH(TOM. J[OIMycKaeTcs
oOpMIIEHHE THTYIILHOIO JIHCTa Ha KOMIIbIOTepe. IIpH cocCTaBIeHHH COmepyKaHHS
(ormaBjIeHHS) B HETO CIIEAYET BKIIOYATh Ha3zBaHHE pa3JIelIoB, IOAPa3AelIOB H ITYHKTOB C
yKa3aHHeM HOMEpPa COOTBETCTBVIOIEH CTpaHHIBl. B KOHIle paloOThI ITPHBOISITCS BBIBOJHI,
CHEeIIaHHBIE TIPH H3YYEHHH TEMBI KOHTPOJILHOH padOoTHI.

Cokpamare HIH JaBaTbk HX B JPYyrod (opMyIHpPOBKE, ITOCIIEIOBATEIBHOCTH ITIO
CPaBHEHHIO C 3alrOJIOBKAMH B TEKCTE HElb3d. B TEKCTe KOHTPOJIBLHOH paloThI HE JOIIKHO
OBITh COKPAII[EHHBIX CJIOB, 3a HCKIIOUEHHEM OOINEIIPHHSATHIX H HCIIONIB3YETCS CILIOIIHAS
HYMEpAI[HI CTPAHHII.

Bonpocsl 1 3a1aHAA
1. OCHOBHBIE TIOHSTHS H OIPEIEIIEHH I TEXHHYECKOH TePMOIHHAMIKH.

2. YPHEHEHIIE COCTOAHHIA TEpMﬂ,[[IH—IﬂhﬂI‘IEGKDﬁ CHCTCMBI.

3. IlepBBIH H BTOPOH 3aKOHEI TEPMOIHHAMIKH.

OOKYMEHT NoarnncAH 5IX TA30B
SNEKTPOHHOW NOANMUCHLIO > '
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: [leGayxoea TateAHa AnexkcaHapoeHa
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7. OCHOBHBIE ITOHATHS U OIIPeAeIIeHH S Ipollecca oOMeHa TETIIOTOH.
8. TeopHq TeruonpoBOAHOCTH. 3aKOH Dyphe.
9. Teruonepenaya.
10. Terurorast H3OISIHSL.
11. Kpurepmi mogo0ns. BHIBI KpHTepHAIBHELIX YPaBHEHHI.
12. Teruonepegaya IpH KOHAEHCAL[HH.
13. U3nyueHHE.
Jaxanmue:

IIaponpoHnmaeMocTb OrpazkaAONINX KOHCTPYKITHH

[TaporpoHHIIaeEMOCTEIO Ha3BIBAETCHA CIIOCOOHOCTh BOJSHOIO ITapa ITPOHHKATh 4epes
OrpakJicHHSI B HalpaBJIeHHH OT Oolee BBHICOKHX TeMIlepaTyp K Oojlee HH3KHM. [[BIDKEHHE
ITapa OCYHIECTBIIIETCS 3a CYeT Pa3sHOCTH IApPIHAILHBIX JaBIIEHHH BOJSHEIX IIapOB B
Pa3IMYHBIX TOYKAX OTPakeHH .

[lo Mepe aABH)XEHHS ITapa €ro TeMIlepaTypa YMeHbHIAeTCS, T.K. YMEHBIIATCS
TeMIlepaTypa B TONINE OrpakaeHHSI. B ciydae, eclIH TeMIlepaTypa Iapa JOCTHTHET TOYKH
POCBEI, TO IIPOHM3OHAET ero KOHJIeHCAaIlHs H, cIeJOBaTelIbHO, HAKOIUIEHHE BIIarH B TOJIIIIE
OrpaXJaroIeil KOHCTPYKIHH. M30exkaTh KOHIEHCAIHH B TOMIIE OrpakKIeHHs YIaeTCs JaJIeKO
He Bcerjga. dacTo IMpHXOANUTCS OPHEHTHPOBAThCS Ha eCTECTBEHHYIO IIPOCYIIIKY OIpa’kKIeHIS B
Termoe BpeMs roja. IIpocyika HanOonee 3¢QpeKTHBHA B OrpaKIeHHSAX HH3KHX STaXei, B
KOTOPBIX Jake B Oe3BeTPHE ITOCTYIIAaeT OOJIBIIOE KOIHYECTBO CBEKErO CYXOro BO3AyXa, a TaK
Ke B OrpakKIeHHSIX, HEIIOCPEeACTBEHHO 00QyBaeMBIX BETPOM HIIH OOITy4aeMBbIX COITHI[EM. 11
HeOJIarOIPHATHBIX CIIY4aeB IEIeco00pa3HO ITPHMEHSATh ITPOBETPHBAHHE ITOMEMIEHHH H
CIIEIL[HAIbHYIO BEHTHILILIHIO.

KoHaeHcals BIarin B TOMIE OrpakAcHHS BO3MOXKHA, €ClH (paKTHUeCcKas YIIPYTOCTh
BOJSHEIX ITADOB BO3JyXa €, MM BOJ. CT., JOCTHIaeT BEIHYHHBI MaKCHMAIILHOH YITPYTOCTH
BOJSIHEIX ITAapOB E, MM BOJ. CT.. IS BRISBIIEHHS HAJIMYHS WIH OTCYTCTBHS 30HBI BO3MOKHOMN
KOHJIEHCAI[MH B TOJIIE OrPaXAeHHS HEOOXOIHMO BBITIOIHHT CJI€AVIOIIHE:

1. IlocTtpouts rpaHK pacipeeleHHsI TeMIIEPAaTyp B TOMIIE orpaxiaeHuI =1(x);

2. TlocTpouTh JHHHIO paclpelelleHHS B OrpakKIeHHH MAaKCHMAJIbHOH YIIPYTOCTH
BOJSTHBIX ITapoB E = ¢(X)

3. IlocTpoHuTh IHMHHIO pacIIpeleleHHsS pPealbHOH YIIPYTOCTH BOASHBIX ITAPOB € =
P(X);

4. Cpasuuth rpadpuxu E = @(X) H e = ¢(X), BBISCHHTh HaIHM4He 30HBI BO3MOKHOMH
KOHJIeHcaIH (00IIacTh MeXKAY TOUKaMH IepecedeHH s I'PapHKOB);

1. I'paduxu pacmpeqelneHHs TeMIIEpaTyp B TOJIIE OrpakAeHHs ObIIH ITOCTPOESHBI B
1.4.

2. CyIecTBYET OFHO3HAYHAS 3aBHCHMOCTh MAKCHMAILHOIO COAEPKAHHS BOISHOIO
ITapa B BO3JyXE OT TeMIlepaTyphI:

Ecmn t20, To E(t)=e *1513,89+23,50t/236+t

Ecmn t<0, To E(t)=e *1752+29,027t/273+t,

CllelOBaTeIbHO, 3Has paclpelelleHHe TeMIIEpaTyphl B OrpakAeHHH, MOXHO
OIPEIEIIHTH MAKCHMAIBHYIO VIIPYTOCTh BOJISIHOIO ITapa B JIOOOM CEUYEHHH.

JleficTBUTEILHOE pacIpeie]ieHHe YIIPYTOCTH BOASHOIO ITapa 3aBHCHT OT BIIAKHOCTH
BHYTPEHHETO H HAPYKHOIO BO3AYyXa H BEIHYHHLI COIIPOTHBJIEHHS ITapOIIPOHHI[AHHIO
BHYTPEHHHX CIIOEB OIpakKAeHHS. 3HadeHHe JIeHCTBHTEILHOH YIIPYTOCTH BOJSHOIO IIapa,
KOTOpOe OBLI0 OBI IIPH OTCYTCTBHH KOHJIEHCAL[MH BJIIarH B TOJIIIE CTEHEI:

Cx— Cg— l'L'_th.f'" Eﬁle an o (_eh' en) Ron. {53)

ROKYMEHT NIORIIGA )ya ¢ BHYTPEHHEHl CTOPOHBI OTPaXICHNS, MM
SNEKTPOHHOM NOANUCHIO | yip P TPax] > MM.

Ceptudpukar: -~ 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Liebsyxoea TaTeAHa AnekcaHapoeHa -Iﬂp}f}I{HDﬁ CTOPOHEI OI'PaKICHITA, MM. PT. CT.,
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Rbn— COIIPOTHBIIEHHE MTapOIIPOHHI[AHHIO BHYTPeHHE] ITOBEPXHOCTH CTeHbl, (M™4 MM PT
CT)/T;
Rpn= 0,021 (m*u »m PT c1)/T;
R,— CONIpOTHRIEHHE NAPOIPOHHIIAHHIO B OrpakAeHHH B M, X;R,= [0i/i], TIoe Wi—
K03 (PHIIHEHT MapOIIPOHHIIAHHA-TO CIIOS OrpakKIeHH.
IlaponpoHHIaeMocThb orpakaarnieil KOHCTPYKIIHMH CTeHbI

ﬁ
L4+
-
£

2900
2700
2500
23500
2100
1900
1 700
1500
1300
L 100
900
700
500
300
100

Ea = 2338

@

i = i v har
e's = 1277

Cn — Ilﬂﬁ

IEEEEEEEEEEEEEEEEEEEEEEEEEEEEN

l. TIEpBBIH CIIOH H3 KEPAM3HTOOETOHHBIX OIIOKOB
01=0,2 v u;=0,26 mr/mM*u*[]a;
2. BTOPOH CJIOH — IIEHOIIOIMCTHPOII
02=0,13 M, p2= 0,05 mr/nmr*u*I]a;
3-H CJIOH — U3 KepaM3HTOOETOHHBIX OJIOKOB
03=0,2 M u3=0,26 mr/mM*u*[Ia;
te= 20°C — Ez= 2338 I1a;
= 18,05 °C — E’s=20064I1a,
t1=35,02°C — E=873,3 I1a;
tr=-21,02°C — Ex=92 .84 Ila;
= -34,26 °C — E'x=24,2 I1a,
ty= -35°C — Ex=22 Ila;

R,=R,+) fT +R

" (20)
)
ryrer "F1"1_ ) u ) ”ﬂ
R =0,027 _
Mc
1" ]S CGHPDTHEHEHHE EHHI‘DD@MEH}" HAa EH}’TPEHHEﬁ HDEEPP{HDGTH DI'I)E],}I{,[[EI—]I[ q
r
M y-Tla
R =0,005 _
Me
AT TIR AT TITA TR ATTTT M DTTQ'!":"‘::"‘:E!:!’:"‘-T_TT?' T TTOTAT :""'-I-""_T-.""'EH' ‘_!'-""'ﬁ'E'i .
QGWMEHT MOArNMCAH Ep}{HGCTH GTPH}I{,I[EHHH:

y 2
3MEKTPOHHOW NOANMUCKIO | M /(M-u-ﬂu),
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 HITAa€MOCTH, OTIEIBLHBIX CIIOER

Bnapenew;: < lleBayxoea TateAHa AnekcaHaposHa 003 «Temmopag 3ammTa». CONPOTHBIIEHHE
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ITApPOIPOHHUI[AHMIO BO3AYIIHBEIX ITPOCIOEK B OrpakKJAFONIHMX KOHCTPYKIHSIX ITPHHHMAETCS
PaBHBEIM HYJIXO HE3aBHCHMO OT PacITONIOKEHHS H TOIIIHHEI 3THX ITPOCIIOEK.
Rn1=0,027 + o1/ LL1;
Run2=0,027 + 61/ pit 02/ a;
Rui3=0,027 + 01/ w1+ 02/ pat+ 03/ a;
R.=Rn3+ 0,005;
es— 0,55%Es;
ex— 0.85%Eq;
[Toctpous rpaduxu E = ¢(X) 1 e = @(X) 3aMETHO, UTO B CTeHE CYIIECTBYET 30HAa BO3MOIKHOH
KOHJICHCAI[, KOTOpas pacIiolaraeTcs B VTEIUINTeJIe H HapPy)XKHOM CIO€ KepaM3HTHBIX
OIIOKOB.
ITaponponnnmaeMocTb orpazaaroniell KOHCTPYKIHH MOKPLIT HA

E's = 234
e =19 g, -3 @ s,

=i}
- — i [
x i - i; ; =
' : . F \

R SNV P55 I
ERRRELELLLKKLLLKKA
CRIIELEEEEKRKKKK <
ERRCRECLKLKKKLELLKKA 2

RS
SR X IRXRHHKRLRLIIRRKS |
@ ey = 12835 \ 2166, 4 | T
0 700 1100 1500 1900 2300 2700 E. e Ila

lE'Ill!l}U'J : IE:HII | l'l}[llﬂl l I|3'[H; 1 Jl'.l'll.'lil}l IEIEFJI; I I:;ﬂi}l ll‘;:[]é]'

1-i1 c11oit — »K/0 IIHTa ITOKPBITHS

01=220 n, 1y = 0,03 mr/m*y*]]a;

2-H CJIOH — ITapPOH30ISIIHS

02=1.5Mm.Ro=1.1 mr/m*u*[]a;

3-H CIIOH — IIEHOIIOJIMCTHPOII

03=250 v, 3= 0,05 mr/m*u*]]a;

4-H CcIION — I[eMeHTO-TIecuaHad CTSDKKa

04=40 v, pz = 0,09 mr/m*g*[]a;

5-H CJIOHN — THAPOHN3OISIIHSA (JIHHOKPOH )

05=35.5 MM.R5=2.6 mr/M*u*[]a;

6-H c110i — OPOHHPOBAHHBII (JTHHOKPOH)

[ToctpouB rpapuxu E = ¢(X) H € = @(X) 3aMeTHO, YTO B TIOKPBITHH CYIIECTBYeT 30HA

BO3MOKHOH KOHJEHCAI[HH, KOTOPas PacIioilaracTcs B BEPXHHX CIIOSX KOHCTPYKIIHH.
IlaponpoHHIaeMoCTb OrpazKaaK0INel KOHCT PYKIITHH ePeKPbITHA

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOAMNUCHIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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e = 11344 E's =2284.4
es = 1135,2 E. = 1064
2
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IIpakTn4ieckan padora Ne 6

Tema pﬂﬁﬂ'l‘bl: TEHJIDH'DTEPH HEPE3 OorpaxxJJarolHe KOHCTPYKIIHH H OKOHHBIC H JBCPHBIC

ITPOCMBI AIUIOIO 30daHITA
]_IEJIB pﬂﬁﬂTbI: OHPEI[EJ]IITL TCIUIOIIOTCPH HCPC3 OI'Ppaxd4drOIIHC KOHCTPYKIIHH H OKOHHBIC H

ABCPHBIC ITPOCMEIL KITJIOTO 3JaHIA

3HAHHA, YMEeHH S, HABbBIKH H (IJIH) ONBIT JeAT eJIbHOCTH, XapaKTepH3yIoNHe
3Tanbl GopMHPOBAHUA KOMIIeTeHIHH

VHIeKC QopMyIIHPOBKA:

CriocoOeH ITPHHUMATh PEIEHHS B ITIPO(eCcCHOHAIBHOM c(epe, HCITOIb3Ys TEOPETHYECKHE

OIIK-3 | OCHOBEI H HOPMAaTHBHVIO 0a3y CTPOHTEIILCTBA, CTPOHTEIBPHON HHAYCTPHH H KIIIHIIHO-
KOMMYHAJIBHOI'O XO3SHCTBA

Crioco0eH HCIIONIB30BaTh B ITPO()EeCCHOHAIBLHOH AeSTeIbHOCTH PaCIIOPSAHTEIbHYIO H
OIIK-4 | mpOoeKTHYIO MJOKYMEHTAI[HIO, 4 TaKXe HOPMATHBHEBIE IIPABOBBEIE aKTHI B OOIACTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KHJIHIITHO-KOMMYHAJIBHOI'O XO3SICTBA

AETFMBHHCTB TeMbI: PacueT TCILIIOIIOTCPH HCPC3 OI'PaXIdIOIHE KOHCTPYEKIHIT H OKOHHEBIC
H JBCPHBIC ITPOCMBI KHIIOIO 3 JaHIA

" BaKIrOYaeTcS B OCHOBOIIONIATraroIleH POJIH PACHETOB TEHHGQ)HBH‘IECE[IK CBOHCTB
KPOBCJIbHBIX Gﬂﬂp}f}KE}HIﬁ B 30aHIAX AJIAd COXPdHCHHA LCJIOCTHOCTH H YBCIIHHUCHHA CPOKd
IJKCILIYaTall .

TEﬂpET HYUYECKAHA TACTD
IlosscHHTEIbHAS 3allHCcKa ]’[pﬂK’I‘H‘IECKGﬁ pﬂﬁﬂTH OTHOCHTCA K TEKCTOBBIM JOKYMCHTaM

H JOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBaHmsM [ OCTa.
[TogCHHUTEIbHYIO 3aIHCKY ClelyeT BBIIONHATH Ha Jmcrax (opmara A4 (297X210 nvm)

AOKYMEHT NOANMCAH - 14, untepBamn — 1.5).

SNEKTPOHHOW NOANMUCEIO | _
CepTudukar: 12000002A633E3D113AD425FR50002000002A6 SBIIIETCA THTYIIBHBIH JIHCT, I'/IE YKA3BIBACTCA
BHE,D,EHELI;: UJEEE}"HGEEI TatbAHa .ﬂHﬂEHﬂEIH,E,pUEHE HGMEP BE]HE:THGIUI E:HII}I{IGI) HazBAHHE I‘I)}H'I]'[LI
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H T.0. Hagmick Ha THTYIRBHOM IIHCTE BBIIOTHSIETCS YEPTEKHBIM HIpH(TOM. J[OMycKaeTcs
oopMIIEHHE THTYIILHOTO JIHCTa Ha KOMIbIOTepe. [IpH cocTaBIeHHH cOmepKaHHS
(ormaBiIeHHS) B HErO clIeAyeT BKIIOYATh Ha3BaHHE pa3felioB, ITOApPa3AeiIoB H ITYHKTOB C
yKa3aHHEM HOMepa COOTBETCTBYIOINEH CTpaHHIBL. B KoHIle paGOThI IIPHBOISTCS BBIBOJEL,
CIeTIaHHBIE TIPH H3YYEHHH TeMBI KOHTPOIIbHOH paOOTHI.

CoKpamare HIH JaBaTh HX B APYroH (hOpMYIHPOBKE, ITOCIIEIOBATEIBHOCTH ITO
CPaBHEHHIO C 3arOlIOBKAMH B TEKCT€ Helb3s. B TekcTe KOHTPOIBHOH pa0OTHI HE JOIIKHO
OBITh COKpAIl[EHHBIX CJIOB, 3a HCKIKOYeHHEeM OOMIENPHHSATIBIX H HCIIOIb3YeTCS CIUIOIIHAS

HyMepaIHs CTPaHIIL,
Bomnpocsl H 3a1aHBSA
1. OCHOBHEBIE ITOHSTHS U OIIPENEIIEHN S TEXHIYECKOH TEPMOIHHAMHUKH.
2. YpaBHEHHE COCTOSHHA TEPMOJHHAMHYECKOH CHCTEMEL.
3. IlepBBIi H BTOPOH 3aKOHBI TEPMOIHHAMHKH.
4. TepMOomMHAMHYECKHE ITPOLIECCHI HIcallbHBIX I'a30B.
5. Ilpsmson u oOparHeIH UK KapHO.
6. YpaBHEHHE COCTOSHHS PEAJIbHBIX I'a30B
7. OCHOBHEBIE ITOHATHS H OIIPENIETIEHH A IIpolecca OOMEHA TETIIIOTOH.
8. TeopHq TeruonpoBOAHOCTH. 3aKOH Dyphe.
9. Temnonepepaya.

10. TeruroBast H30JSIIHS.
11. Kpurepnu mogodus. BHABI KpHTepHAIIBHEIX YPAaBHEHHH.
12. Teruornepeaaya ImpH KOHIEHCALHH.
13. U3nyueHne.
Jaganue:

Paccunrath TCILIOIIOTCPH HCPC3 OI'paxddrOINHe KOHCTPYEKIIHMH H OKOHHBIC H JBCPHBIC
ITPpOCMEBI

CIINCOK PEKOMEH/JIYEMOH JIMTEPATYPBI

1. IlepeyeHs OCHOBHOH JIMTEPATYPHI:

1 .CoBpeMeHHBIE MaTepHAlIbl H CHCTEMBI B CTPOHTEIILCTBe |DIIEKTPOHHBIH pecypcl:
METOAHYECKHE YKa3aHHSI K BBIIIOIHEHHIO pPacueTHO-TpapHuecKor palOTHI IIS CTYAEHTOB
BceX ¢opMm oOyueHHs HampapiaeHHH IToAroroBkH 08.03.01 CrpouremsctBo u 08.05.01
CTpOHTEIBCTBO YHHKAIBHBIX 3JaHHH H COOPYKeHHI/ — DOIeKTPOH. TEKCTOBEIE JaHHBIE.—
M.: MOCKOBCKHH I'OCYIapCTBEHHEIN CTPOUTENLHBIN YHHUBepcHTET, ObC ACB, 2015.— 40 c.

2 Kamryctun, @.JI. CBOHCTBA CTPOHUTENBHBIX MATEPHAIIOB M H3AEIHH: J1ad0opaTOpPHBIH
IIPaKTHKYM : ydyeOHO-MeToandyeckoe ImocoOue / O.JI. KamyctnH, A.M. Crimpujgonosa, U.B.
@OomuHa , MuHHCTEPCTBO 00pa3oBaHHsd M HaykKH Poccrrickon @eaepaipiy, Y pasbCKHI
(pedepalbHBIIH VHHBepCHTET HMeHH TiepBoro IIpesmpenHta Poccmm b. H. EmpimiHa. -
ExarepuHOypr : U3gaTenbCcTBO YpanbCcKoro yHuBepcurera, 2014. - 93 c.

3. JIBopxuH, JI.W. CrpourensHoe MaTepHanoBefeHue / JI.M. JIsopkun, O.JI. JIBOPKHH.
- M. : Uudpa-Uuxenepns, 2013, - 832 c.

2. IlepeveHb JOMOJTHHTEJILHON JIMT €PATYPhI

1. Jomromomos, C.II. CoBpeMeHHBIH CIIPpaBOYHHK I10 THIICOKapToHy: C. IL

I[m]rﬂnmmﬂ- PocroB H/]I: CDEHI]I{G 2009.1. bageun, I''M. CIrpaBOYHHK CTPOHTEILS:

NOKYMEHT MOANUCAH - - ACB, 2007.
ANEKTPOHHOW NOANUCKIO poKH MacTepa: [nep. ¢ axrmi.|/ II. Kaprpaiit-
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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3. M.M. I'armroer, U.M. I'ycekoB, JI.K. Epmonenko, B.M. Jlmnskos, E.T. Cepora, b.A.
Cremanop, 5.B. OumMOHOB. CTPOHTENBHBIE MaTepHalbl. YUYeOHHK. — M.: HM3-marenbcTBO
ACB, 2004. —440 c.

4. Yapyanumsze, A.Ill. MetamnoBenenne: KoHclekT nexipnt/ A. 1I1. YaBuanmmze- M.:
HeJIn mmpuHT, 2008.

5. PriOpeB, M. A. CrpoHTenbHOE MaTepHAJIOBeIAcHHE. Y4yed. IocoOHe IS CTPOMT.
criell. By30B/ M1.A. PeiGbeB- M.: Bricmmas mmxomna, 2004.

6. Ilommo, K.H. OreHka KadyecTBa CTPOHTEILHBIX MaTepHanoB: Y4eO. mocobmne/ K.H.
[Iormos, M.b. Kagmo, O.B. Kymesxos- M.: Beicinasg mkomna, 2004,

7. TexHomorus 6eTOHA, CTPOHTEIBHBIX H3ASIHI 1 KOHCTPYKII: Y4eOHHK IS BY30B/
IO.M.baxeHos, JI.A.AmmiMoB, B.B.Boponun u ap- M.: U3x-so0 ACB, 2004.

8. Ilommo, K.H. CtpourenbHble MaTepHansl H H3Aennd: YueOnuk/ K.H. Ilomos, M.E.
Kaxamo- M.: Briciasg mixora, 2002.

9. CoBpeMeHHBIE OTJAEIOYHBIE H OONHMI[OBOYHBIE MarepHaibl/ mox ped. A.H.
IOnmHa.- PoctoB H /Jony. ®enmkc, 2005.

IIpnio:xenne 1

Tadbmia 1 — CormpoTHBIIEHHE TEIUIOIEPEAAYH Pa3IHUHEIX MaTepHalIoB IpH AT =
50 °C (Tuap = —30 °C, Tauymp = 20 °C.)

MatepHamn i TOJIIHHA CTEHBI COIMpOTHBIIEHHE
TeIlIoIepeaaye
RH!‘.-

Kuprorunas cteHa TONMMHOH B 3 kupryya (79 ¢cM) TOIIIHHOH B 2.5 0,592 0,502

KHprrya (67 ¢cM) ToOmmHHOH B 2 kuprmya (54 cm) tonmmuHoH B 1 | 0,405 0,187
KHPITHY (25 cM)

C‘,Pyﬁ "3 6PE:EE:H D25 0.550

Cpy0 3 Opyca 0,806 0,353
TOJOIHHOH 20 ¢M TOIIMHOH 10 cM

KapkacHas cTeHa (Jlocka + MHHBaTa + Jocka) 20 cM 0.703

CteHa n3 rmeHooeToHa 20 cM 30 cM 0.476 0,709
[IITykaTypKa 110 KHPIIHYY, OETOHY, ITEHOOETOHY (2-3 cM) 0.035
[IoTomouyHoOe (liep,[[almﬂe) TIEPEKPBITHE 1.43
JlepeBSHHEIE TI0JIBI 1.85
JIBOMHEIE IEePEBSIHHEBIE TBEPH 0.21

Tabmmia2 - TomuHa 1 TEpPMHYECKOE COITPOTHBJIEHHE MAaTEPHAIIOB JIJIS YCIIOBHI
MocKBEI H ee 001acTH

HanmeHoBaHHe T ommiHa CTEHEI 1 | Heobxommnmas
MaTepHaia CTEHEI COOTBETCTBYVIOIIEE €H | TONIIHHA II0 IIEPBOMY
TEPMHUYECKOE COIIPOTHBIIEHHE YCIIOBHIO
(R=1,1°C-Mm. xB./ BT) H
BTOPOMY YCIIOBHIO
(R=3,33 °C M. xkB./ BT)
[TomHorensrit kepamraeckuii | 510 v, R=1,1 °C-m. xB./BT 510 v 1550 v
KHPIIY
KepamsurobeToH 300 v, R=0.8 °C-Mm. xB./BT 415 v 1250 v
T L OKYMEHT NOAMMCAH
SNEKTPOHHOW NOANMUCHIO C'M xB./BT 165 v 500 nm
Cepmd)ﬂr{j':lr: 12000002A633E3D113AD425FB50002000002A6 °C o1 %8 /BT 25 vt 250 MM
Bnapeneu: llebayxoea TateAHa AnexkcaHopoBHa
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01;99 | Uepkecck C | 2 | K, 95°C T, B. 421 4 5
02;98 | Ap3rup C-B 2 | 2 K,95C | OT,n. 432 4 8
03: 97 | KuciioroJck B 3 4 3 K, 95C T, B. 443 4 5
04: 96 | Herunnomeicck | HO-B 4 2 4 K, 95C T, H. 4.54 4 8
05; 95 | Ilaruropck O | 3 2 K, 95C T, B. 4.65 4 5
06; 94 | CraBpomoib HO-3 2 4 3 K,95C | AT, H. 4,36 4 8
07,93 | KpacHomap 3 3 | 4 K, 95°C T, B. 4.47 4 5
08; 92 | Tuxopenxk C-3 4 3 | K, 95C HT.H. 4,52 4 8
09: 91 | Hampuuk C-B | 4 3 K, 95C T, B. 4,63 4 5
10; 90 | PacToB-Ha- B 2 3 4 K,95C | AT, H. 4,24 4 8

[lony
11589 HMLEE%MEHT nﬂuﬁﬁbnﬁH S 2 L K,95¢C Al B 445 4 >
| SNEKTPOHHOW NOAMUCHIO 2 K,95C | AT,H. | 456 | 4 8
Ceprudmkar:  12000002A633E3D113AD425FB50002000002A6 4 K. 95°C 1T, B 4.67 4 5
'Bnapeneu: Webayxoea TaTeAHa AnekcaHgpoBHa 1 K, gsﬂc I[T H 4.23 4 Q
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15; 85 | Ilaruropck C-3 3 4 2 K,95C | NT,s. 4,34 4 5
16; 8 | HeBHHHOMBICCK B 4 2 3 K,95C | NT,=. 4,55 4 3
17: 83 | KHCIIOBOJICK HO-B 1 3 | K, 95C T, B. 4.66 4 5
18; 82 | Apsrup IO 2 4 2 K,95C | AT, H. 4,27 4 8
19: 81 | PacToB-Ha- HO-3 3 | 3 K, 95°C T, B. 431 4 5
[{oHY
20; 80 | Uepkecck 3 4 3 4 K,95C | AT, H. 4,42 4 8
21,79 | KpacHomap C-3 | 4 2 K, 95°C T, B. 4,64 4 5
22,78 | CraBpoIIOnh HO-B 2 3 3 K,95C | AT, H. 4,25 4 8
23; 77 | Apsrup 1O 3 2 4 K,95C | NT,s. 4,36 4 5
24: 76 | PacToB-Ha- HO-3 4 | 1 K, 95C HT.H. 4.47 4 8
[loHy
25;75 | Hampuuk 3 | 2 3 K,95°C | IT,s. 4,51 4 5
26; 74 | KHCIIOBOJCK C-3 2 | 4 K, 95C T, H. 4,32 4 8
27,773 | Tuxopeuk 1O 3 4 | K,95C | IT,Bs. 4,24 4 5
28; 72 | Uepkecck [O-3 = 2 2 K,95C | IT,H. 4,65 2 8
29; 71 | llaruropck 3 1 3 4 K,95°C | NT,s. 4,46 4 5
30; 70 | HeBuHHOMSBICCK | C-3 2 4 | K,95C | OT,H. 4,57 4 3
31,69 | KpacHomap IO-3 3 1 2 K,95C | IOT,s. 4,23 4 5
32, 68 | Uepkecck 3 4 3 3 K,95C | NT,=. 4,62 4 8
33: 67 CTEIBPGHCIJIB C-3 1 4 | K, 95C T, B. 431 4 5
34; 66 | THxopelk C-B 2 3 2 K,95C | AT, H. 4,45 4 8
35,65 | Apsrup B 3 2 3 K,95°C | NT,s. 4,56 4 5
36; 64 | PacTtomr-Ha- HO-B 4 1 4 K, 95°C T, H. 4.67 4 8
[{oHY
37: 63 | Hampuuk 1O | 2 2 K,95°C | NT,s. 441 4 5
38: 62 | KHCIIOBOJICK HO-3 2 | 3 K,95C | AT, H. 4,32 4 8
39; 61 | Tuxopeux 3 3 4 4 K,95C | NT,s. 4,24 4 5
40; 60 | Kucimorojack C-3 4 2 1 K, 95C HT.H. 4,53 4 8
41; 39 | Ilaruropck O-B | 3 3 K, 95C T, B. 4.47 4 5
42; 58 | CTaBpomoimb 1O 2 4 4 K,95C | AT, H. 4,65 4 8
43; 57 | HepuHHOoMBICCK | [O-3 3 | 1 K,95°C | NT,s. 4,53 4 5
44; 56 | PactoB-Ha- 3 4 3 2 K,95C | OT,H 4,32 4 8
[loHy
45; 55 | Apsrup C-3 1 4 4 K,95°C | NT,s. 4,44 4 5
46; 54 | Hampunk B 2 3 1 K,95C | OT,H. 4,61 4 8
47,53 | Uepkecck I0-B 3 2 2 K,95°C | NT,s. 4,35 4 5
48; 52 | Ilaruropck IO 4 1 3 K,95C | NOT,=. 4,53 4 8
49; 51 | HeBuHHOMEBICCK | HO-3 | | 2 K,95C | NT,s. 4,27 4 5
50: 00 Kpach:z[ap 3 2 2 | K, 95C T, H. 432 4 8
[IOKYMEHT MNMOAONWCAH

CepTtudmkar:
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BBenenue

JlucigrumiHa «MHXeHepHBIe CHCTeMBI 37[aHHI H COOPYKeHHH (TerIorazocHaOKeHHeE ¢
OCHOBAaMH TEIUIOTEXHHKH)» HMEET CVIIeCTBEHHOE 3HA4YeHHe JUII1 Ipo]ecCHOHAIbHON
TIOATOTOBKH CIIEIHAIICTOR B OOJIACTH ITIPOMBIIIIEHHOIO H TI'PakKJIaHCKOrO CTPOHTEILCTBA.
JIMCIIMIUINHA SBJISETCS IIPOMEKYTOUYHBIM M HAHOOJIee CIIOKHBIM 3TallOM B IIPOIIECCE
O0yUYEeHHA.

3ajayaMi H3YYEHHS JUCIUIUIHHEI SBIISIOTCA:

— PACCMOTPCHHE OCHOB TEXHHYECKOH TEPMOJHHAMHKI H TCIIIOIICPEaAH,
— H3YUCHHEC BIIAKHOCTHOI'O H BO3AYIIHOI'O PEKHMOB B,I[EIHI]IHI;

—  OCBOEHHE IPHHIIUIIOB IIPOEKTHPOBAHNI H PEKOHCTPYKIIHH CHCTeM O0eCIIeYeHH A
MHKPOKIIMMATa ITOMEILEHHH,
— BO3MOJKHOCTH HCITOJIb30BaHN I HETPAAHIIHOHHBIX HCT OUHHKOB SHEPrOPECYPCOB,
—  3aJa4yH OXPaHBI OKPYKAIOIIEH CPeIbl
[{emsmit OCBOEHHS JUCIMITIIMHEI SBIISFOTCSL:

- OCBOEHHE CTYIEeHTaMH CMEXHOH OTPAacIM CTPOHTEIBHON TEXHHKH, BEIPAaOOTKE HABBEIKOB
TBOPUECKOI'O HCIIONIL30BAaHMS 3HAHMII IIpH BBIOOpEe M SKCIUIyaTalMM OOOpPYIOBaHH
TEIIOra30CHA0KeHH S H BEHTHIISIHH, IIPHMEHIeMOr'0 B CTPOHTEILHON HHTYCTPHH.

3HAHHUS, IIONYYEHHBIE TIIPH HM3YYEHHH JAHHOH JHCIHMIUIMHBEI HeOOXOJHMBI JIJIS
HAaITHCAaHHN I BRITYCKHOH KBaITH(PDHKAIIHOHHOH PadOTHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIadoparopHas padora Nel II3mepenne moBepxHocTeH OXJIAKIeHAA
OrPARIANIIMX KOHCTPYKIIMH € HeJIbI0 ONpe/ae/IeHH S OCHOBHBIX T eILIONOT ePh
moMeIleH us

Ieab: H3yunTh TPeGOBAHHS, IIPeAbSBIISEMbIE K H3MEPEHHIO ITOBEPXHOCTEH
OXJTAXKAEHHS OrPakIaro[HX KOHCTPYKIHH C LIeJIbIO OITpeie]IEHHS OCHOBHBIX TEIUIONOTEPD
TTOMEITEHHS

3HaTh: TPpeOOBaHN S, IIPEABSBIISIEMbIE K H3AMEPEHHIO ITOBEPXHOCTEN OXJTaKIEHHS
OrpakAAFOIIIX KOHCTPYKIHIL € IIENTbIO OMpeieIeHH S OCHOBHBIX TEIUIONOTEPh ITOMEIEHHS

¥YMerh: paboTaTh ¢ HHHOBAIHOHHBIMH ITPHOOPAaMH, HCITOJIb3YEMBIMH JJISI H3MEPEHH S
ITapaMeTPOB BO3AYIIHO-TEIIOBOIO Pe’KHMa B IIOMENIEHHSIX H XapaKTe PHCTHKH CHCTEM H
HHHOBAIIHOHHOI O 000PYIOBAaHHS B ITPOLIECCE SKCIUTYaTALMH 3AaHHI H COOPYKEeHHH.

P opmupyemMble KOMIETeHINH:

VHIeKC QOopMYIIHPOBKA.

CriocoOeH ITPHHUMATh PENIEHHS B IIPO(ECCHOHAIBHOM c(epe, HCITOIb3Ys TEOPETHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHYIO 0a3y CTPOHTEJIHCTBA, CTPOHUTEILHON HHAYCTPHH H KIUIHIIHO-
KOMMYHAJIBPHOI'O X035HCTBA

Crioco0eH HCIIOJIb30BaTh B ITPO()eCCHOHAILHOH AeSTeIbHOCTH PacIOPSAHTEIILHYI0 H
OIIK-4 | ImpOeKTHYIO MOKYMEHTAI[HIO, a TakKXKe HOPMAaTHBHEBEIE IIPAaBOBEIE AaKThI B OOIacTH
CTPOHTEILCTBA, CTPOUTEIBLHON HHAYCTPHH H KIUTHIIHO- KOMMYHAJIBHOI O XO3SICTBa

AHT}'HJ[I:HGCTI: TCMbI. ITIOCBAITICHA H3YVUCHIIO OIIPCACIICHITA TCIUIOIIOTCPH
OTACIIBHBIMH ITOMCITICHHAMIT H 3JaHHCEM B IISJIOM

Teopernueckass yacTbh: /1 OIIpeelIeHHS TEIUIONOTEPH OTASIEHBIMH ITOMEIEHHSIMH H
3[aHHEM B IIETIOM HEOOXOAHMMO HMETH CIIEAVIOIIHE HCXOMHBIE JaHHBIE. TUIAHEL 3TaKEH H
XapaKTepHBIe pa3peskl 10 3JaHHIO CO BCEMH CTPOHTENBLHBIMH pasMepPaMH;, BEIKOITHPOBKY H3
TeHEePAJIBHOI O IlTaHa ¢ 0003HAaYeHHEM CTPaH CBETA H P03kl BETPOB, HA3HAYEHHE KaXKI0I0
TTOMEIIEHHS, MECTO ITOCTPOHKH 3aHHA (Ha3BaHHE HacelleHHOIO ITYHKTA); KOHCTPYKIIHH BceX
HapYKHBIX Or'pakKaecHHI, 0OO0CHOBAHHEBIE TEIIOTEXHHYECKHM PACUETOM.

Bce ortarmmiBaeMble IIOMENIEHHS 3JaHHS Ha IDIaHaX ClIeayeT o0O03HayaTh
TTOPSAKOBEIMH HOMepaMH (HauuHasg ¢ NeOl u manee — momerneHns nojsana; ¢ Ne 101 u ramnee
— TIOMEMIeHHS IepBoro ataxa; ¢ Ne 201 u gamee — BTOporo sTaka M T. 1.). [lomenieHus
HYMEPVIOT CJIeBa HAIIpaBo, IIPHYEM JIeCTHHYHBIE KIeTKH 0003HA4Yar0T OTAelIbHO OYKBAMH HIIH
PHMCKHMH IHQpaMH H HE3aBHCHMO OT 3TaKHOCTH 3JaHHS PacCMaTpPHBAIOT KaK OJHO

ITOMCIIICHIIC.
AOKYMEHT NOANMUCAH OI'paXJaromie KOHCTPYKITHI, YVHITbIBACMBIC
SNEKTPOHHOW NnoarincCeio
Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6 PasACIROTCA  YCIIOBHO - Ha  OCHOBHbIE  H
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nobapouHble. WX crHemyeT OIpeAensarb, CYMMHpPYS IIOTEPH TEIUIOTHI uepe3 OTAelIbHBIE
OrpakJaroIHe KOHCTPYKIIHH ¢ OKpyrieHHeM 10 10 BT, mo dopmyiie:

0 = Riu(tﬂ—tﬁ-)(1+z,ﬁ’)n = kF(t; — ) (1+ ) B)n

rie F - pacyeTHas rmommanb orpakaarommeil KOHCTPYKIMH, M2;

k - K03 HIMEHT TeIUIoNepefadd JaHHOI orpakaroleil KoHeTpykimu, Br/(M*K);

Ro - COIPOTHBIIEHHE TeIUIONepejaue orpaxinarolneil KoHeTpykimH, (M>-K)/BrT;

tg - pacyeTHas TeMIlepaTypa Bo3ayxa, °C, IOMemIeHHS C YYeTOM ITOBBIIIEHHS IIO
BBICOTE 14 IIOMEIeHHH BBICOTOH 0olee 4M;

t°H - pacueTHas TeMIIepaTypa HapyXKHOI'O BO3AyXa I XOIIOJHOIO IIEPHOA [ofa IIPH
pacueTe IOTeph TEIUIOTHI Yepe’ HapyKHbIe Orpa’kAeHHS IIH TeMIlepaTypa Bo3ayxa Oolee
XOJIOAHOTO IIOMEMIeHH I IIPH pacyeTe IOTePh TEeIUIOTH Yepe3 BHYTPEHHHE OIPakIeHHS,

n - KO3()(PHITHEHT YYHTHIBAOIIIHI TOJIOKEHHE HAPYKHOH ITOBEPXHOCTH OI'PasKIarOIIX
KOHCTPYKIIHH IT0 OTHOIIEHHIO K HaPYKHOMY BO3IYXY,

B - mo0aBOYHBIE ITOTEPH TEIUIOTHI B JOJISIX OT OCHOB-HBIX ITOTEPA.

Takmm 00pa3oM, YTOOBI OIMPEAEIHTh ITOTEPH TEINIOTH ITIOMENIEHHS, HEOOXOIHNMO 3HATh
BemmunHel F, k  (mn6o Ro), te, t°m, n u B. Koodduimenr ternonepenaun k (mmuéo Ro)
OrpakAAKOI el KOHCTPYKIIHH OITPeIEILIEOT TEIUIOTeXHHYECKHM PacueTOM.

(1.1)

=i
-+
e

v ™
Puc. 1. CMexa obMmepa Terumornepeaarolix OrpakIcHHI

TermooOMeH Yepe3 OrpakKAeHHS MEKIAY CMeXHBIMH OTaIlJIMBAaeMBIMH ITOMEIEHHSIME
IIPH pacyeTe TEIUIONOTEPh VYHTBIBAETCSA, ECIIH Pa3sHOCTh TEMIIEPATYP BO3AYXa HTHX
rroMerneHmii 6onee 3°C. [Timomanu F, M”, OTIEBHBIX orpakieHnii — HapyxHbIX cTeH (HC),
okoH (O), nBepei ([]), ponHapen (D), moronka (IIT), mona (II) — H3MepsSrOTCA IO IUIaHAM H
pas3pes3aM 3JaHH CIeIYIOIHM 00pa3oM, (pHc.1).

1. BeIcoTa CTeH IMepBOro 3Taka, eCIH II0JI HaXOAHUTCSI HEITOCPEICTBEHHO HA TPYHTE, —
MeKIY VPOBHSMH ITOJIOB IepBoro H BToporo sTaxeH (hl), ecimm 1mom Ha jgarax — oOT
Hapy>KHOT'O YPOBHSI ITOATOTOBKH IT0jIa Ha JIaraxX JO YPOBHJA ITojia Broporo ataka (h’l), mpwu
HeOTaIlIHBaeMOM ITOABAIIE HIIH IIOAIIOIIbLE — OT YPOBHS HHJKHEH IMOBEPXHOCTH KOHCTPYKI[HH
IojIa IIepBOro 53Taka JO YPOBHS YHCTOro Irona BToporo sraxka (h«l), a B OJHOATaKHBIX
3MaHHSIX C YepJayHBIM IEPEKPBITHEM BBICOTA H3MEPSETCS OT II0Ja A0 BepXa YTEITJISIIOIETO
CII0SI TIEPEKPHITH L.

2. BrIicoTa CTeH IMpOMEKYTOYHOI'O 3TakKa — MEKAY YVPOBHSMH YHCTBIX ITOJIOB JaHHOIO
1 BBIINETIe KaIero sraxei (h2), a BepxHero sTaka — OT YPOBHS ero YHCTOrO IToJIa JO Bepxa
VT eIUITIONIETO ¢TI0 YepJayHoro repeKphITHA (h3) Hm GecuepAadyHOrO MOKPBITHSL

3. JlmHa HapyKHBIX CTEH B VITIOBBIX ITOMEIEHHSIX — OT KPOMKH HApPYy:KHOI'O yIJja J0
AOKYMEHT MNOANUCAH — MEXJIY OCSMH BHYTPeHHHX cTeH (13).

ANEKTPOHHOW MOANUCHIO .
Ceprvdukar: 12000002A633E3D113AD425FB50002000002A6 pasMepaM - 01 BHYIPEHHHX - HOBEpXHOUICH

Bnapenew; LWiebayxoBa TateaHa AnekcaHapoBHa HIIOT MEHKAY OCAMIT BHYTPCHHHX CTCH (m)
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5. Ilmommami oKoH, aBepeil U (poHapeH — IT0 HaHMeHBIIHM pa3MepaM CTPOHTEIbHBIX
IIPOEMOB B CBeTY (a H b).

6. Ilmom@amm MOTOINKOB M IIOJIOB HAJA IIOABAIaMH M IIOMIIONBSAMH B VITIOBBIX
IIOMEIIEHHSAX — II0 pa3sMepaM OT BHYTPEHHEH IIOBEPXHOCTH HAPYKHBIX CTEH O OCEH
IIPOTHBOITOIIOKHEIX CTeH (M1 M n), a B HEYITIOBEIX — MEXKAY OCSMH BHYTPEHHHX CTeH (m) H
OT BHYTPeHHEH MOBEPXHOCTH HAPYKHOH CTEHBI IO OCH ITIPOTHBOIIOIOKHOH CTEHHI (1).

Jlnsg 1opcyera IDIOIIAJEH OrpakIarollMX KOHCTPYKI[HMH JIMHEHHBIE PasMEPHl HX
IIPHHUMAIOTCSI C TIOTPEIHOCThI0 g0 =£0,1M, a BelmHMYHHBI IUIOINAAeH OKPYITISIOTCS C
rorperHocTbio £0,1M”. [ToTepH TEIUIOTH Yepe3 IIONEL, PACIIONIOKEHHBIE HA TPYHTE HIIHM Ha
jarax, M3-3a CIOKHOCTH TOYHOTI'O PellleHHS 3aJayM OIPEEIISIOT Ha ITPAKTHKE YIIPOINEHHBIM
METOAOM — ITO 30HAM-ITI0IIOCAaM IIHPHHOH 2M, ITapajlIe]IbHBIM Hapy KHBIM CTe€HaM (pHC. 2).

! 7 E
S— 1-' e - ;I . ¥POBEHBIEMAH f‘
e = V. — — ‘-
",:h'-;ff' : L Bl '“'F;'! I — -1
I "'_'--" - *: #_wrﬂi iy
f = o I
PP NN pocscn X A |
T } e 1
Lt r
.-.-l-.-l .1I
L] ‘ 'l] L —
S T L
b—be k

Prc. 2. Cxema K oIpe/ieJIEHHIO ITOTePh TEIIOTHL Yepe3 IOJIbI H CTeHBI, 3arTyOlIe HHbIE
HIKE YPOBH S 3eMIIH
| — mepBas 30Ha, 2—BTOpas 30Ha, 3—TPEeThs 30Ha, 4 — 4YeTBepTas 30Ha (ITOCIe HI)

OcHOBHas pacyeTHas (popMyma ITpH ITOACYeTe IToTeph TeIuIoThl Qrui, BT, yepes 1o,
PacIoNOKeHHBIH Ha TPYHTE, IPHHHUMAET CIIe YOI BHI:

Qm:(RFz, + F, N F; 4 F, )(fg—i‘jg-)(l*}—z,{?)n

v#1 Rapnp Ragpm Rymn

(1.2)

rie Fi, F2, F3, Fy - toromaay, coorBeTeTBEHHO 1, 2. 3, 4 30H-TI0NIOC, M7,

Rigm, Romm - COIPOTHBIEHHE TeIUIONEpefadye OTHENBHBIX 30H Itona, M-K/BT;
OCTaJIbHBIE BEIIMUYNHEI — T€ XKe, 4TO B popmyne (1.1).

COMPOTHBIIEHHE TEIUIONEpeaade KOHCTPYKI[HH YTEIUIEHHBIX ITOJIOB, PACIIONOKEHHBIX
HEIOCPEICTBEHHO Ha TPYHTE, Ryn M*K/BT, HaAIeKHT OMpeNelars TakKe IS KaXKIOH 30HEI,

HO IO (popMyTIE:
Oy.c
Rl..._,.._ —_ RH-H + Z =
- A}u: .
(1.3)
raie Rpm - CcoOIpoTHRIEHHE TeIulonepedaye OTAeIbHBIX 30H HEYTEeIUIEHHOIO
rtona (cM. pue. 2), M°K/BT;
(S]‘r: s 2
Z i CyMMa TE€PMHYE CKIX COIMPOTHRIEHHIT YTEIUIIIONTHX cl1oeB, M K/BT.

e
YTEeIULOINUMH ~ CIOSMH ~ CYHTAOTCS  CJIOH M3  MaTepHalIoB,  HMEIOIHX
TelIoIpoBoHOCTh A<],2 B1/(MK).
e g
COInpoTHBIIEHHE TeIUIoNepefauye KOHCTPYKIHII TIIONOB Ha narax R, w°K/BT,

onpeaendeTcd 1o GpopMyme:
1
NOKYMEHT NOAMUCAH - 1,18R,. |
ANEKTPOHHOWM NOANMChLIO (1.4)
Ceprucdumkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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r1e Ryc — COIPOTHBIEHHE TEIUIONEPeAaue KOHCTPYKIHH YTETUIEHHOTO TI0Na, 3eCh B
KauyeCTBe YTEIUISIOIIX CIIOEB YUHTBIBAIOT BO3MYIIHYIO IIPOCIOHKY (Ber=0,2) H ZOIIATHIH ITOTI,
VIIOKEHHBIH I10 JIaraM.

[Ipu moacyere MOTEPh TEIIOTHL YEPe3 ITONBL, PACIIONOKEHHBIE HAa TPYHTE WIH Jlarax,
ITOBEPXHOCTh YYACTKOB IIOIIOB BO3JIE YIJIa HAPY KHBIX CTEH (B IIEpPBOH JBYXMETPOBOH 30HE)
BBOJHTCS B PacyeT ABAKIBI, T. €. IO HAITPABJIEHHIO 00eHX CTEH, COCTABIISIOIIIX VI OII.

Teruronorepn 4epes IIOA3EMHYIO YacTh HAPYKHBIX CTeH M IIOIBl OTaIUIMBAaeMOIO
IOABAIa 3HAaHHSI IOJKHBI ITOJACYHMTHIBATHCS TaK ke, KaK M TEIUIONOTEPH Yepe3 IIONHL
PACIIOIOKEHHBIE Ha IPYHTe OeCIOABAIIbHOIO 3JaHHS, T. €. II0 30HaM IMHPHHOH 2M, C
OTCYETOM HX OT YPOBHS 3eMIH (cM. pHc. 2). IIombl moMenieHHit B 3TOM ciIy4ae (IIpH OTCYeTe
30H) pacCMaTpHBAIOTCS KaK IIPOJOIDKEHHE IIOA3€MHOH YacTH HApYKHBIX CTEH.
COIIPOTHBJIEHHE TEIUIONEpeaadYe OINpedelsieTcsd TaK Ke, KaK M IS HEYTEIUIEHHBIX IIH
VT EIUIEHHBIX ITOJIOB.

Texnuka 0e30MacCHOCTH NIPH BHINOJIHEHHH JIA00PAT OPHBLIX PadoT.

1. Bce cTygeHTbl, cBA3aHHbIe ¢ paboTon B nabopaTopun, obA3aHbl MPONTN MHCTPYKTAX Mo
Ge3onacHOMY BbINONHEHWIO paboT, 0 YEM pacCNUCLIBAIOTCA B XKypHane NHCTpYKTaxa no
TexXHUKe BesonacHocT.

2. Kpabotam no akcnnyaTauum anektpoyctaHosoK go 1000 B (ycTaHOBOUHbIX, OCBETUTENBHbIX,
TEXHUYECKNX CPpeAcTB 0DyUYeHNsa U anekTpuyeckux malwuH) gonyckaroTca nuuya, npowegune
MeaULMHCKMIA OCMOTP M MHCTPYKTAX MO oXpaHe Tpyaa. He anekTpoTexHnyeckomy nepcoHany,
akcnnyammpywowemy anektpoyctaHoskn 4o 1000 B, npowegwiemy UHCTPYKTaXK U NPOBEPKY
3HaHWK no anekTpobesonacHocT, npuceanesaeTcH | KBanudcgukaynoHHasa rpynna gonycka c
ochopMneHnem B XXypHane yctaHoBneHHou chopmbl ¢ 0bA3aTENBHOW POCNUCHIO
NpoOBEepALLEro U NP oOBEPAEMOroO.

3. Bce nuua, cBs3zaHHble ¢ paboToil B nabopaTopun, 4oMKHbI cobnogaTte npasuna BHYTPeHHero
TPYAOBOro pacnopsjKka, ycTaHOBMEHHbIE PpEeXUMbl TPYAa U OTAbIXA.

BonpocskI 115 codeceJ0BAaHHUA:
1. Kakme gaHHEIE HEOOXOAMMO 3HATh JJIS OIPEACIIeHHS TEIUIONOTEPH OTAelIbHBIMHU
IIOMEIIeHHSIMH M 3aHHeM?
2. Kak pasgerssorcsl IIOTEPH TEIUIOTHI IIOMEINEHHSMH 4Yepe3 OrpakKIarollfe
KOHCTPYKIIHH, VYHUTBIBAaeMBIE IIPH MTPOEKTHPOBAHNH CHCTEM OTOIUIEHH !
3. Kax rpoBOHUTCS ITOACYET ITOTEPD TEIUIOTHI YEPES3 ITOIIEL, PACIIONOAKEHHEIE HA TPYHTE
HIIH J1arax?
4. Kak ImpoBOIUTCS IMOJACYET TEIJIONMOTEPH Yepes IOA3EMHYIO YacTh HapyKHBIX CTeH
H TIOJIBI OTaIUIHBAaeMOI'O ITOIBaa 3IaHH

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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JIaboparopHas padora Ne2 H3MepeHHe CKOPOCTH JBH/KeHHS BO3IyXa B MPoeMax
orpa:KIeHHuH, ABepeil, B BO3AyYX0B0oIaX.

Ienb: H3yunTh TPeOOBAHNA, ITPEABSBIISEMbIE K H3MEPEHHIO CKOPOCTH JIBHKEHH
BO3JIyXa B IIpoeMax OrpakIeHHI, IBEPEH, B BO3YyX0OBOAAX.

3Harb: TpeOOBaHHS, IPeAbSARISEMble TpeOOBaHHS, IPeIbSBIIeMble K H3MePeHHIO
CKOPOCTH JBHKEHHS BO3yXa B IIpOeMaxX OrpakKIeHHH, JBepeH, B BO3YX0BOJaX.

YMerTh: padoTaTh ¢ HHHOBAIIHOHHBIMH ITPHOOPAMH, HCITOIb3YEMBIMH I H3MEPEHH
ITapaMeTPOB BO3IYIIHO-TEIUIOBOIO PeXHMa B ITOMEINEHHSIX H XapaKTePHCTHKH CHCTEM H
HHHOBAIIHOHHOr O 000PYIOBAaHHSA B ITPOIlecce SKCIUTyaTalHH 3AaHHI H COOPYKeHHH.

P opmupyemMble KOMIETeHITHH:

VHIEKC QopMyIIHPOBKA:

Crioco0eH ITpHHHMATh PElIeHHS B PO ecCHOHAIbHOH cepe, HCITOIb3Ys TEOPeTHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHYIO 0a3y CTPOHTEJIHCTBA, CTPOUTEILHON HHAYCTPHH H KHJIMIIHO-
KOMMYHAJIBHOI' O XO35ICTBA

CriocoOeH HCIIONB30BaTh B ITPO(ECCHOHAIFHOH AESTeIbHOCTH PacIIOPSAHTEIBHVIO H
OlIK-4 | IMpOeKTHYIO MJOKYMEHTAI[HIO, a TaKXe HOPMATHBHBIE ITPAaBOBEIE AaKTBRI B OOIaCTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KIUIHIIHO-KOMMYHAJIBHOI'O XO3SICTBA

AHTFMBHHCTB TE€EMbI. IIOCBAIMICHA H3YVUCHHIO 'I‘pEﬁGEElHIIﬁ:, IIPEABABIIACMBIX K H3MCPEHHIO
CKOPOCTH JBHMKCHHA BO3/JyXd B ITPOCMaAX DFPH}I{,[[EHI]I‘L ,I[EEpEﬁ: B BO3AYXOBO/J4X.

Teoperndeckasi yacTb: CKOPOCTH BO3AYIIHBIX ITOTOKOB, ITPH HCITBITAHHSIX CHCTEM
BO3IyXOpacIpeelIeHHS HIIH ITPH OIleHKe CaHHTAapHO-THIHEHHYECKOI O COCTOSHHS BO3AYIITHOM
CPEIbI B ITIOMEMIEHHH, H3MEPSIOT MEXaHHYeCKHMH HJIH 3IIeKTPOHHBIMH aHEMOMETPAMH.

CKOpOCTh BO3AyXa B BO3IYXOBOJAaxX, KaHajlaX, IPpoeMaxX H T.I. OIPEeIeILIIOT II0
OTHHAMHYECKOMY JaBICHHIO B H3MEPHTEIIBHOM CEeUeHHH KaHajla HIH C IIOMOIIBIO
aHEMOMETPOB (KPBUIbYATHIX, YaIlleYHBIX, TePMOAHEMOMETPOB). BBIOOpP H3MEpPHTEIBEHOIO
HHCTPpYMEHTa  ompefeisierca  TpeOyeMBIM — JHAla30HOM  H3MepsSIeMbIX  CKOpocTel
XapaKTEPHBIMH pa3MepaMH H3MEPHTEJIBHOIO 30HJa, 3allbIIEHHOCTIO H arpeCCHBHOCTHIO
CPEIBI H IPYTHMH KOHKPETHBIMH YCIIOBHSIMH H3MEPEHHI.

CpeIHIOI0 CKOPOCTh JBIDKEHHS BO3AyXa VIn IO JHHAMHYECKOMY JaBICHHIO B
H3MEPUTENBHOM CEUEHHH ONPEIEILIIOT C IIOMOIIBIO (POPMYIIBI:

7
v, =(—=*p)"*
P (2.1)
rfe: p - IDIOTHOCTh BO3MyXa, KI/M°, IIpH TeMiieparype t°C B H3MepHTeIbHOM CeYeHHH,
OITPEACIBICTCA C HCIIOJIb30BAHHEM YPABHCHIA COCTOAHITA BO3YXa 110 Q)GPME:
peR *(2733+1) p, . p.*(2T33+1) p,

p. xR*(2733+1) K, p.*(2733+6) A

0=p,*
(2.2)

rae: px =1,205 xr/a’, t=20°C, pay = 101,3xI1a — HOpMaIbHBIE aTMOC(EPHEIE YCIIOBHS
IUI1 BO3ayXa (IDIOTHOCTh, TEMIIEPATypa, JAaRIEHHE),

Kr = R/Ry, — OTHOIIEHHE Ta30BOH IIOCTOSAHHOH IIPH VYCIIOBHSX TeMIIEpPaTyphl H
OTHOCHTEJIPHOH BIIAXKHOCTH 5SKCIIEPHMEHTAa K Ta30BOH ITOCTOSHHOH CYXOI'O BO3AyXa IIpH

AOKYMEHT MNOANUCAH B JUIalla3oOHax TeMIlepat 0...50°C wu

SNEKTPOHHOW NMOANUCHIO | A patyb ¥, 3
CepTudukar: '~ 12000002A633E3D113AD425FB50002000002A6 HO BOCIIOIB30BATHCA alOIPOKCHMHPYIOIICH
Bnapeneuy: Webayxoea TaTeAaHa AnekcaHgpoBHa
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Kr=(0,0000003¢ — 0,000002 t* +0,0002t+0,0033 ) p+1 (2.3)
rjae: t, rpag. C —TeMmeparypa H3MepeHHI,

@, - OTHOCHTICIJIbHAA BIIAKHOCTD B JOJISX CIOIHIIIBI. I/IGHGHLBYH JdHHbBIC JJI BO3yXa
ITPH HOPMAJIbHBIX ﬂTMGC(l)EpHLI}{ YCIIOBIUIX, MOHO 3aIlHCAaTh BhIPaKCHIC JIJIA A B BH]IE:

Kp#(2733+71)

A= .
T
P ._.,89.-_. (2‘4)

AHEMOMETPEI CIIEAYET MIPUMEHSATE IS H3MEPEHHS CKOPOCTEH BO3AyXa B TEX CIIYYasX,
KOrJla M3MepeHHe MHHAMIYECKHX AaBIIEHNI KOMOHHHPOBAHHBIMH ITPHEMHHKAMH TaBIICHHS
IIPeICTAaBIIIETCS HEBO3MOKHBIM (B ITpoeMax BHEIIHHX OIpakJeHHI, OTBEPCTHSIX, OTKPHITBIX
KOHI[aX BEHTHISIIHOHHBIX BO3IYXOBOJIOB H T.II.).

PyKosTKa M3MEPHTEIBHOIO 30HAAa aHEMOMETpPa AOIDKHA OBITH JOCTATOYHO TOHKOH H
IUOMHHONM, 4YTOOBI HE BHOCHTH [JOIIOJIHMTEIILHOI'O BIMSHHS Ha TEUYEHHEe BO3AyXa B
H3MEPHUTEIIBHOM CEYEHHH.

B Kaxmon TOYKe HM3MEPEHHSI CKOPOCTh CIIEAYET OIpPedeldTh ABa pasza, IPHYEM
Pa3sHOCThE MEXAY pes3ylbTaTaMH H3MEPEHHH MOOIKHA OBITH He Oonee +5%, B IIPOTHBHOM
CIIy4ae IPOM3BOIST JOIIOIHUTEIILHbIE H3MEDPEHH AL

MPOM3BOAAT B IUIOCKOCTH BBIXOAA BO3AYXa (A BO3AYXOpacIpeleIHTeIbHBIX
YCTPOHCTRB), a ITPH BXOJIe B OTBEPCTHE — BHYTPH KaHana (JIJIs BO3YXOIIPHEMHBIX YCTPOHCTB).

B oTBepcTHSIX IDIOMIAABIO OO 1M° CKOPOCTh BO3AYXa H3MepSIeTcs MeAIeHHBIM
PAaBHOMEPHBIM JABIKEHHEM aHEMOMETPaA II0 BCEMY CEYEHHIO OTBEPCTHSL

[Ipu GomneleM pasMepe OTBEPCTHS, €0 CeueHHE pa3OMBAarOT Ha HECKOIBLKO PAaBHBIX
TTIOINAMOK H H3MEPEHH S ITPOH3BOAAT B LIEHTPE KaKA0i M3 HIX. I ITOCIIeAVIOIIIX PacYETOR
B STOM CIIy4ae B KadyeCcTBe CpeJHeH CKOPOCTH IIPHHHMAKOT cpefHee apH(METHUYECKOE H3
3HAYEHHIT H3MEPEHHBIX CKOPOCTEIL.

B Tex cimy4asx, Korja B OJHOH 4YacTH IIPpOeMa ABHKEHHE BO3JyXa HMEET OJHO
HaIlpaBJIEHHE, a B APYITOH — IIPOTHBOIIOIOKHOE, HEOOXOIMMO A0 ITPOH3BOACTBA H3MEPEHHII
OIPEAEIHT C IIOMOINBIO aHEMOMETPA HENTPAIIbHYIO JTHHHIO B IPOEME, T'IE CKOPOCTh BO3AyXa
paBHA HYIIO. Ilocie aToro cuefayer OTAEIIbHO H3MEPHTE CKOPOCTH BO3AYyXa IT0 00e CTOPOHEI
OT HEHTPAILHOH JIMHIH.

B  OTBepCcTHSX, 3aKPBITBIX  PEINETKAMH, H3MEPEHHS CKOPOCTH  ITPOH3BOIST
aHEMOMETPOM, CHaOKEHHBIM HacaJkoM (CIeTaHHBIM H3 JIHCTOBOH CTalM, JKECTH H T.IL),
KOTOPBIH B ITPOILECCE M3MEPEHMH IUIOTHO IPHMBIKAET K pelneTke. Hacamgok IomkeH HMeeT
IUIHHY, 00eCIIeYHBaIONIYI0 CITIaXKHBaHHe ITPOQHIIEH CKOPOCTH 3a pellleTKoH. Eciam pernerka
HMEET HAKIIOH JUIS IPHIAHHS OIIPEAEIIEHHOr O HAIIPaBIEHHS ABHKEHHS BO3IYyXa, TO HacagoK
TAaKXK€ HAJO BBOIONHATE C HAKIIOHOM, COOTBETCTBVIOIIMM HAKIOHY CTBOPOK PEINETKH.
AHEMOMETP OPHEHTHPYETCS B HaITpaBJIeHHH MaKCHMAIBHBIX 3HAaUEHII CKOPOCTH ITOTOKA.

Pacxox Bosmyxa L, M°/c, B OTKPBITBIX IIPOEMax BO3AYXOpasJalollMxX M
BO3IYXOIIPHEMHBIX YCTPOHCTB CIeYeT OIPeelIsTh 10 (popMyIIe:

L=Vun*F (2.5)

rae; F — rmmomanb OTKPBITBIX ITPOCMOB BO3AVYXOIIPHEMHBIX H BO3AYXO0PAa3TabOIITHX
’_’;-"G'I'pﬂﬁGTE C ITIOCTOAHHBIM HAITPABJICHIICM ABHKCHHA BO3/[YXA, ME.

AOKYMEHT MOANMCAH KPBITBIX PEIETKAMH, CIEAYET ONPEAEIATH 110
ANEKTPOHHOW NOAMNUCHIO

Ceptudpukat: 12000002A633E3D113AD425FB50002000002A6
Bnapgeneu: Lebayxoea TatbAHa AnexkcaHOopoBHa (2.6)

Nencreutened: ¢ 20.08.2021 no 20.08.2022

33



I'Ac. fx — JKHBOe ceueHHe PELICTKII, M-,
EcIH H3roTOBHTEIID ITPHBOJHT B KA4TAJIOI'C TAPHPOBOYHBIC XAPAKTCPHCTHKIL IIIA
BO3QyXOpPacCIIpESACIIMNTCIIA (E BHJAC 3daBHCHMOCTH ITOTEPD ITOJIHOT'O HIIH CTATHYCCKOI'O ddBJIICHHA

OT HPGIIBEGI[IITEJEHGCTH):, TO PACXO BO3AYXd HUCPC3 BO3AYXOPACIIPCACIOITCIIE OIIPCACIIACTCA
11O H3MEPCHIAM ITOJIIHOI'O HIIH CTATHHYCCKOI'O JABJICHIA Ha PCIICTKE

Texnuka 0e30NacHOCTH NPH BbINOJTHEHHH JIA00PaT OPHBIX padoT.

1. Bce cTygeHTbl, cBA3aHHbIe ¢ paboTon B nabopaTopun, obA3aHbl NPONTU MHCTP YKTaXK Mo
BGesonacHomMmy BbiNONHEHUIO paboT, 0 YEM pacnUCbIBAOTCA B XKypHane MHCTPYyKTaxa no

TexHuKe BesonacHoCTA.

2. K pabotam no akcnnyaTayun anektpoyctaHoBoK Ao 1000 B (ycTaHOBOUYHbIX, OCBETUTENbLHbIX,
TEXHUYECKNX CpefCcTB 0byUeHNA WU aneKTpuYecknx MmallnH) AonYyCcKaloTCa nMya, npowegwune
MeaULMHCKUIA OCMOTP M MHCTPYKTaX N0 OXpaHe Tpyaa. He anekTpoTexHN4YecKkoMy nepcoHany,
akcnnyampyowemy anektpoyctaHoskn Ao 1000 B, npowegwiemy MHCTPYKTaX N NPOBEPKY
3HaHWK no anekTpobesonacHocT, NnpuceanmeaeTca | KBanudcgukalMoHHaA rpynna gonycka c
ochopMneHnem B XypHane yctaHoBneHHoW chopmMbl ¢ 0bA3aTeENbHOW POCNUCHIO

NpoBepPAOLLErO U NPOBEPAEMOrO.
3. Bce nuua, cBAsaHHble ¢ paboTon B nabopaTtopuu, AonkHbl cobnogaTtb npaBuna BHYTPEHHEero

TPYAOBOro pacnopdagka, yCTaHOBIIEHHbIE PEXWMbI TPYAA U OTAbIXA.

Bonpochl 1715 codeceJ0BAHUS:
1. Kak ompegensercs CKOpoCTh BO3AYXa B BO3AYXO0BOJIaX, KaHaIaxX, IIpoeMax
2. B KaKux cy4yasx IIPHMEHSIOTC S AHEMOMETPHI IJI H3MEPEHH S CKOPOCTEH BO3AyXa
3. I IpHMHIIIE H3MEPEHHS CKOPOCTH BO3AYIIHOI'O TIOTOKA B OTKPBITBIX OTBEPCTHSIX.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIaboparopHas padora Ne3 OnpegeieHHe 0OTHOCHTEIbHOH BJIAKHOCTH BO3/QYXA

Il eab: H3YUYHTE TPeOCOBAHHS, IIPeAbSBISeMble K MHKPOKIIHMATY 3/IaHHI H COOPY/KeHHH.
3HaTh: TpeOOBAHIS, NTPEAbABIIIEMbIE K KIINMATH3aI[HH 30aHHI, HaCeJIEHHEIX MECT H TOPOJIOB,
YMerb: paboTaTh ¢ HHHOBAIMOHHBIMH ITPHOOpaMM, HCIIONB3YEMBIMH IS H3MEPEHHS
ITapaMeTPOB BO3IYIIHO-TEIUIOBOIO PeXKHMa B ITOMEINEHHSIX H XapaKTePHCTHKH CHCTEM H
HHHOBAIHOHHOr O 000PYI0BAaHHS B ITPOIlecce SKCIUTyaTal[HH 34aHHIl H COOPYKEHHIH.

(DﬂpMHp}'EMbIE KOMIIETCHIIHI.

VHIeKC QOopMYIIHPOBKA.

CriocoOeH IMPHHUMAThH PENIEHHS B ITIPO(ECCHOHAIIBHON cepe, HCITONb3YS TEOPETHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHVYIO 0a3y CTPOHTEIILCTBA, CTPOHTEIBPHON HHAYCTPHH H KIIIHIIHO-
KOMMYHAaJILHOI'O XO35HCTBA

Crioco0eH HCIIONB30BaTh B ITPO()eCCHOHAILHOH AeSTeIbHOCTH PacIIOpPSAHTEIbHYIO H
OIIK-4 | ImpOeKTHYIO MOKYMEHTAI[HIO, a TaKXe HOPMATHBHEIE IIPAaBOBBEIE AaKThI B OOIacTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH M JKIJIHIIHO-KOMMYHAJIEHOI' O X035 CTBA

AET}'H.]IBH(]CTI: TE€EMbI. IIOCBAIINCHA H3VHCHIIO COCTOSHHA BJIAKHOI'O BO3YXd, KOTOPOC
HCITOIIB3YVETCA IIPH PCIICHHH 34444, CBJA3dHHBIX C PACHCTAMII BCHTHILIIIHH, CHCTCM
KOHIIITHOHHPOBAHHA BO3QYXd ., IIPOLICCCOB I'OPCHH A TOIINIHEA, IMapOIIpOHHITAEMOCTH

OrpaXJAAFOIIIX KOHCTPYKIHH 3JaHHH 1 JIP.

Teopernueckast yacTh: BlIaXHbeII BO3IYX MpecTaBIgeT co00il cMeCh CYXOro Bo3ayxa (B
CBOIO OYePeIb SBILTIOIIYIOCS CMEChIO Pa3IIHYHBIX I'a30B: KHCIOPOAa, a30Ta H JIP.) H BOIASHOTO
rmapa. YJZoOHO BIaXHBIH BO3AYX IIPEACTAaBHTL B BHJE OHHApHOH CMECH, TO €CTh CMECH,
COCTOSIIEN M3 CYXOr0 BO3AyXa H BOASHOIO ITapa. 1orja MacCOBBIH COCTaB BO3yXa MOKET

OBITH ITPcACTaBIICH GJIE,I[}J‘IOH_[eﬁ SABHCIHMOCTEO
Ges=Gcs+ Gin {31)

rae Gg s -Macca BIaKHOTO BO3yXa, KT,

Gcs -Macca Cyxoro Bo3ayxa, KT,

Gg . -Macca BOISHOIO ITapa, KT,

B coorBeTcTBHH ¢ 3aKOHOM J[anbTOHA, CyMMa ITapI{HAJIbHBIX JABIIEHHI CMeCH I'a30B
PaBHA ITOJTHOMY JaBIeHHIO cMecH. ATmocdepHoe (GapoMeTpHYecKOe) HaBIIEHHE BIIAaKHOIO
BO3IyXa, I1a, BeIpakaeTcs 3aBHCHMOCTBIO

Ps=Pcs+Pen (3.2)
OOKYMEHT MOAMNCAH BO3aYXa, []a;
SNEKTPOHHOW NOANUCHIO apa, ITa.

Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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KommiecTBO BOASHOrO Iapa B BO3AyXe (BlIarocojep:KaHHe BO3AYyXa) SBIISIETCS
BEITHYHHOH IIepeMEHHOI, HMeeT IIpeJielIbHOe 3HAaUeHHe, 3aBHCIIIee OT TeMIlepaTyphl. Bo3myx,
B KOTOPOM ITIPH JaHHOH TeMIlepaType HaXOAHTCSI MaKCHMAIbHOe KOITHYEeCTBO BOASHOIO IT1apa,
Ha3bIBAETCS HACBIIIEHHBIM. B COOTBETCTBHH C 3THM, BeIHYHHA Pz B QopMmyne (2) Takke
HMeeT IIPeJIeIbHOEe 3HAaYEHHE, COOTBETCTRBYIOMIEE YCIIOBHSIM HACBIINEHHS - Py . IIpenensHoe
KOIIMYECTBO ITapa, cCOOTBeTcTBYyromiee popMyie (1), o6o3HaunM dyepes Gy .

YTtoOkI JaTh XapaKTepPHCTHKY YBIAXKHEHHOCTH BO3][yXa, HCIIOJIb3YIOT OTHOIIEHHE

G.~

A€ ¢@ Ha3BIBAaIOT ITOKa3aTEIIEM OTHOCHTEIBHOH BIaXHOCTH BO3]1yXa.

[oKasaTenb NoKasblBaeT creneHb HackILWeHHOCTU BO3AyXa BOAAHLIM NapoM B NpoLieHTax
WU B NONAX €AUHULI NOHOTO HAChILWEHUA NPU OAMHAKOBLIX TemnepaType U JasneHU!.

MoXHO AOKad3aThb, UTO OTHOIIICHHE, BBIPAKCHHOC B CAHHHIIAX MdCChI, MOKCT OBITH
3dMCHCHO OTHOIICHHEM COOTBCTCTBYIOIIIHX IaBIIeHHH H IMPEACTABIICHO B BHJC

= P.. (3.4)
P..
JlaBrIeHHe HACBIIIEHHOIO BOJSHOTO Tapa (BOJSHOIO ITapa, HAcBIOIIAIOIIErO BO3IYX)
3aBHCHT TOJIBKO OT TEMIIEPATYPHI CMeCH. B 001acTH IMOIOKHTEIIbHBIX TeMIIEPaTyP BeTHIHHY
Pr s MOXHO OIPEAEeNHTh ¢ ITOMOIBIO aIlIIPOKCHMHPYIOIIEH 3aBHCHMOCTH.

Prw=479+(11,52+1,62t:)° (3.5)

[Tpu BeraHcineHHsx 1o Qgopmyne (3.5) npu Temmepatype 20°C ommuOka COCTaBIISET
oko110 3%. bomnee ToYHBIE 3HAYEHH I MOJKHO ITOTYYHTE ¢ IIOMOIIBIO (popmynsl M., OuibHes.

156+8.12¢, (3.6)

P“'"' 236+§H

B PE3YIIbTAaTe BBIYHCIEHHH, 110 KOTOPOH BEIMYHMHY JABJIEHHS ITOJTYyYaeM B MM PT.CT.
Jlna mpeoOpazoBaHug B Ila ero HeoOXOAHMMO YMHOKHTL Ha IIePeBOJHOH KO3((PHIIHEHT
133,42. B dpopmynax (3.5) u (3.6) — TemIlepaTypa HachIIIEHHOI'O BO3IyXa.

[TapipansHOEe JaBlIeHHE BOASHOIO ITapa B BO3AyXe (YIIPYTOCTh BOASHOrO Iapa) Prg,
[Ia, MmoxeT GBITH OIPeJeIEHO IT0 3aBHCHMOCTH:

PH.B.=PH]'A(tC'tM)'P5 (37)

rfe Po1 -YIIpYTOCTE HACBIIIEHHOTO BOASHOIO Ilapa HEMOCPEACTBEHHO HaJ IMapHKOM
MOKPOI'O TEPMOMETPA IIPH 3aMEPEHHOH TEMIIEPATYPE ty.
tc -TeMIlepaTypa Bo3AyXa B TOUKe 3aMepa, OIpejlelIeHHas II0 CYyXOMY TepMOMETPY, “C;
tm -TEMIIEPATYPA BO3yXa IT0 MOKPOMY TEPMOMETPY, “C;
Ps -OapomeTpHyecKoe gaBleHHe, rlla;
A -icuxXpoMeTpHYecKHil KO3((PHIMEHT, 3aBHCAIHI OT THITA IICHXPOMET]a.
g nncuxpomerpa Asrycra A=0,1574.
g nncuxpomerpa AccMana A=0,1195.
[IpuBeeHHple BBOIE KOA(PQHIIMEHTHI A HaHJIeHBI H3 YCIOBHSI, YTO Oapo-

MCTPHYUCCKOC JdBJICHHC Pﬁ:. IIAPHHAJIIPHBIC JA4BJICHHA IIdpad H HGH}”I&EBIBIﬁ PE3VYIIbTAT
REINAKAMTCT R T

NOKYMEHT MOJNMUCAH
SNEKTPOHHOMW MNOAMNUCHIO HOH BJIA’KHOCTH BO3AyXa.
CepTudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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[IcuxpomeTp ABrycra

Haubonee IpocTeiM TIpHOOPOM, IIPHMEHSEMBIM IS H3MEPEHHS OTHOCHTEILHOM
BIIAKHOCTH BO3[yXa, SBISETCS IICHXpoMeTp ABrycra. OH COCTOHT H3 JBYX OIHHAKOBBIX
BLIBEPEHHBIX TEePMOMETPOB. PesepByap OJHOrO H3 HHX OJEPHYT TOHKOH MaTepHeH
(OaTHCTOM), CMOYEHHBIM JHCTIIJIHMPOBAHHOH BOJOH. Pe3epByap BTOpPOro TEpPMOMETpa
OCTAETCS CYXHM.

Icuxpomemp Acemana.

[Ipy BBOIOMIHEHHMH  IICHXOMETPHYECKHX H3MEpPEHHIH IICHXPOMETPOM  ABIyCTa
BO3HHKAIOT ITOTPEIIHOCTH, IMIPHBOISINHE K 3aBBIIIEHHIO ITOTYYAEMBIX JAaHHEIX II0 CPaBHEHHIO
¢ (pakTIyecKHMH. OHH BBI3BIBAIOTCS

-TIOABOJIOM TEIUIOTBI K Pe3epByapy TepMOMETpa UEpe3 BBICTYIIAIOINHH BBEPX
KaITIULISIPHBIH KaHAaTT,

~IVYHCTHIM TEIDIOOOMEHOM C OKPYZKAIOIIHMH ITPEAMETAMH H IIOBEPXHOCT SIMI,

-HHTeHCH(HKAI[HEeH ITPoILecca HCIIaPEHH S 32 CYET CKOPOCTH BO3YIIHOIO ITOTOKA.

OTH IIOIPEIHOCTH B 3HAUNTEIIFHOH CTEIIEHH YCTPAHSIOTCA B IICHXPOMETpe ACCMaHa.

B HeM pe3epByaphl TepMOMETPOB 3aIl[HIIEHEl OT TEIJIO0OMEHA H3ITYYeHHEM — OHH ITOMEIIEHEI
B TPyO4YaThIe THIIL3EI ¢ XPOMHPOBAHHOM ITIOBEPXHOCTHIO, BHYTPH KOTOPBIX € ITOCTOSIHHOMH
CKOPOCTBIO ) IIPHMePHO 2 M/C) ABHIKETCS BO3AYX. Takum 00pa3oM, ITOABHKHOCTh BO3AYXA B

ITOMEIIIEHHH HE BBI3BIBACT ITOI'PEIIHOCTH OIIbITA.

Texnnka 0e30nMacHOCTH NPH BbINOJHEHHH JIA00PAT OPHBIX pPadoT.

1. Bce cTyaeHTbl, cBA3aHHbIe ¢ paboTton B nabopatopun, obA3aHbl NPOUTU MHCTPYKTaXK MO
GesonacHomy BbINONHEHWIO pPaboT, 0 4YeM pacnucbIBAlOTCA B XypHane WHCTpyKTaXa no
TexHUKe BesonacHoCcT!.

2. K pabortam no akcnnyatayum anektpoyctaHosok Ao 1000 B (ycTaHOBOYHLIX, OCBETUTENBHbIX,
TEXHUYECKNX CpefcTB ObyyeHMA U aNeKTpuYecknx MalluH) gonyckaloTcs nuua, npoweglwimne
MEeaULMHCKMIA OCMOTP M MHCTPYKTaX NO oXpaHe Tpyaa. He anekTpoTexHMYecKoMy nepcoHany,
akcnnyammpywowemy anektpoyctaHoBkn go 1000 B, npowegluemy WMHCTPYKTaXK W NpPOBEPKY
3HaHMKW no anekTpobesonacHocTN, NnpucBanBaeTcA | KBanudgukaynoHHaa rpynna gonycka c
ochopMneHnem B KypHane ycTaHoBneHHow dopmbl ¢ obfAsaTensHOW POCNNCHIO
NpoOBEepALLEro U NpoBEPAEMOro.

3. Bce nuua, cBAsaHHble ¢ paboTon B nabopaTopuin, AOMXKHbLI cobnogaTe Npasuna BHYTPEeHHEro
TPYyAOBOro pacnopsjka, yCTaHOBMNEHHbIE PEXNUMbI TPYAa U OTAbIXA.

Bonpocs! 1715 codeceJ0BaHUS:
1 ' TpebGoBaHHA IPeABSIBISIEMBIE K MUKPOKITHMATY ITOMEILSHII.
2 IlepeynciMTh OCHOBHEIE XapaKTEPHCTHKH BIaKHOI'O BO3IYXA.
3. 11puGops! a1 H3MepeHH S BIAKHOCTH BO3MYXa.
4.1 IpHHITHITEI pacyeTa OCHOBHAIX XapaKTEPHCTHK BIIAKHOI'O BO3YXa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa
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JIaboparopHas padora Ned OmnpenereHne kKo3(p(@QHIHEHTA TelJIOOTIAYH
paaHaTopa BOAAHOIO OTOIJIEHHS

Ieab: m3yunth TpeOOBaHHMS, IIPEABSIBIEMBIE K OIPEeIelIeHHIO KO3 (HIHEHTa
TEIUIOOTAauH paJHaTopa BOISHOIO OTOIUIEHHS

3Harb: TpeOOBaHHS, IPEIBABISAEMbIE K OIpeelIeHHI0 Ko3((HIHeHTa TeIDIOOTAaYn
pagHaTOpa BOASHOIO OTOIUIEHH S

YMerTh: padoTaTh ¢ HHHOBAIIHOHHBIMH ITPHOOPAMH, HCITOJIb3YEMBIMH JUIS H3MepPeHH
ITapaMeTPOB BO3IYIIMHO-TEIUIOBOIO PeXKHMa B ITOMEINEHHSIX H XapaKTePHCTHKH CHCTEM H

HHHOBAITHOHHOI' O Gﬁﬂp}*’ﬂﬂEﬂI—]}IH B ITpOLECCE SKCIUIYaTallIH 3JIaHHH H CGGP}OI(EHI]IT

dopmupyemMble KOMIETeHIHH:

VHIEKC QopMyIIHPOBKA:

CrrocoOeH MPHHHMATh PeIleHH S B ITpode CcCHOHAILHOH cepe, HCITONb3Y TEOPETHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHVIO 0a3y CTPOHTEIILCTBA, CTPOHTEIBFHON HHAYCTPHH H KHIJIHIIHO-
KOMMYHAJIBHOI'O XO3SHCTBA

Crioco0eH HCIOIB30BaTh B ITPO(eCCHOHAIBLHOH AeSTeIbHOCTH PacCIOPSAHTEIBHYIO H
OIIK-4 | mpOoeKTHYIO MOKYMEHTAI[HIO, 4 TaKKe HOPMATHBHEIE IIPABOBEIE AKThI B OOIACTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KHJIHIITHO-KOMMYHAJIBHOI'O XO3SICTBA

ARTFMLHHCTB TEMBbI. IIOCBAINCHA H3VHUCHHIO PaACHUCTa OIIPpSACIICHHA KDBd)(l)HL[HEHTa
TEINIOOT Ja™H paaaTOpd BOAAHOI'O OTOIUICHITA

TEﬂpETH‘IECHﬂH JACT b. KGB(l)(bHI_[IIEHTGM TCIUIOIICPEda™di ITPHHATO HA3BIBATH IUIOTHOCTD
2
TECILNIOBOI'O IIOTOKA, BTE{M“? IPOXOJAIICIO HCPE3 CICHKY, Pa3JCiIAOINYIO JBE CPCAbl, IIPH

Pa3sHOCTH TEMIIEPATYD cpel, pasHoii 1°C.
KoadpuimieHT Termonepeady IIpeacTaBIIeT co00H pa3sMepHYIO BEIHYHHY, €0

pasmepHocTs Br/m*.°C.

B orormrensHOM npHOoOpe CHCTEMBI BOASHOI O OTOIDIEHHS MeTaJUIHYecKas CTEHKA
pas3zielsieT BOAY, HaXOISIIYIOCS ¢ BHYTPEHHEH CTOPOHBI H BO3YX — C HApY»KHOH. BemiruiHa
KO3(p(pHI[HEeHTa TeIUIONEPeJaun 3aBHCHT, TTTaBHBIM 00pPa30oM, OT YCIIOBHI TEIIOOTAAYH C

BHYTPEHHEH H HAPYKHOH CTOPOHHL.

Kos(hduimeHT Telmonepeays OTOIHTENBHOTo MpHoopa, BT/M>.'C, ommpeensercs 1mo

hopmye.

NOKYMEHT MOAMNVCAH | (4.1)

SNEKTPOHHOW NOAMUCHIO | 1
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6 bom ™
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rac o H o2 - I{D'B(l)(bHI_[IIEHTLI TCIUIOOT 441, COOTBETCTBCHHO Ha EH}’IPEHHE]‘:JI H

HapyKHOH ITOBEPXHOCTH cTeHKH, Bt/ M2.°C;

Ro:- TEPMHYCCKOC COIIPOTHBIICHHE CTCHKII, Mz.ﬂCf"’BTj 3ABHCAHITIES OT €€ TOJIIIHHBI H
KGB(l)(l)I]I[HEHTEL TEIUIOIIPOBOAHOCTH MAaTCPHAJIA. B OTOIHTEIbHBIX ]’[p]?[ﬁﬂpﬂ}{: BBITTOJIHEHHBIX

H3 MCTaJllla, ITPH HeOOJIBIIION TOMIIIHHE CTEHKH ATOT 3IIeMEHT CYOICCTBCHHOI'O 3HACHI A HE

HMECT.

Komi4ecTBO TEMIOTHL, OTIaBaeMOH PaJHaTOPOM B OKPYKAIOIIYIO CPENY,

OITPEACIBICTCA 110 3aBHCHMOCTH.

Q= KA, —15) (4.2)

rae Q-reruroorgaya (TEIIO MPOH3BOAUTEIFHOCTD, pagHaropa, BT;)
K-xo3d GHIHEHT TeITonepenauys pagHaropa, Br/m2.°C;
A-TIoImaab HapyKHOH ITOBEPXHOCTH OTOIMHTENBLHOIO IIPHOOpa, M-;

BemuiHa A OIIPEACIIACTCA IIPOH3BEACHHEM KOJIIHYCCTBA CEKI[HH pPaHaTOpPa Ha

II0HIaAb ITOBCPXHOCTH OIHOH CCKITHH, KOTOpasx B padfHaTOpE HﬂﬁﬂpﬂTGpHﬂﬁ YCTaHOBKII

cocraBiaer 0,296 mM°.
ts - TEMIIEPATYPa OKPYKAIOIIErO Bo3ayxa, °C;

tep - CPEIHSIS TEMITEPATYPA TEIUIOHOCUTENSA B OTOIHTEIBHOM ITpHOOpE, °C,

OITPpEACIIACMAA KaK CPEJHEC ﬂpH(bMETH‘IEGI{DE TEMIICPATYP TCIUIOHOCHTCIIA Hd BXOJIEC B

]'[p]?[ﬁﬂp H H4a BBI XOAC H3 HETO.

P

cp 9 (’-1-3)

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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TJIE tsx - TEMIIEpPaTypa TEIIIOHOCHTENIS Ha BXO/e B ImpHoOop, °C;

tenx - TEMIIEPATYPA TEIUIOHOCHTENS, BEITEKAOMIEr 0 H3 IpHbopa, “C;

KosdduIgieHT Telmmonepejaut paguaropa BoagaHoro ororwieHns K, Bt/m*.°C, Moxer

OBITH OIpeAENeH 110 (POPMYIIE:

K = Q (4.4)

A[ IEK ™ I&'I:LT . I,ﬁ-]
2

HPEI[BHPHTEHLHG HeOOXOIHMO BBIYHCIIHTE TEIUIO ITPOH3BOAHTCIIBHOCTD PaJHATOPA Q,
BT: LI HETO CIICAYET SKCIICPHMCHTAIIBHO OITPCACIIMTDE PACXOd BOJBI G:. KT/ 1, HCpe3

HCIILITEIBAEMBIH ITPHOOP.

J11s1 orpeienIeHN s pacXo/a BBIMOIHSIETCS 0TOOp HaBeCKH BOABI P, KT, 3a Bpems Z

ceKyHZ. Pacxoj B KT/4 ompeferisercs 1o GopMyTIe:

G =3600— (4.5)
Z

Termno IMPOH3BOAHTCIIBHOCTD PAaAHATOPa BEITHCILACTCA I1O QJGPI%I}"HEZ

0=0.278¢G(t,_ +1 (4.6)

EI:LT)

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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3aech Q - TEIUIO MPOH3BOAUTEIFHOCTh OTOIMHTEIFHOTO IIpHbopa, BT,

C - yZIeIbHas TEMI0eMKOCTh BOBI, paBHad 4,19 xJ[x/kr.°C.

Cxema YCTAHOBKH

3\
N
2 4= 4
5
A
1

X

OJOKYMEHT NoanmvucAH \

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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10 9 8 7 6

| -a1.HarpeBarenb, 2-HalOPHEIH OaK, 3-TIepellnB; 4-TepMOMETP Ha TPYOOIIPOBO/IE,
ITHTAOIIEM ITPHOOP; S-OTOMHTENBHBIN IIPHOOP; 6,7-KPaHBI, 8-TEPMOMETP IS H3MEPEHH S

TEMIIEPATYPBI OXIIaKIEHHON BOAKIL, 9-cOOpHEIN 0aK; 10-IMpKYIHPYIOIII HACOC.
[ Ipubopel, HEOOXOAHMMEIE IS BRIITOITHEHHS PaOOTHI:
TEPMOMETPHI,
CEKYHIOMED,
MEPHBIH COCVII,

BECHI.

HGH}"‘IEHHLIE SHaAYUCHIH A KGB(b(bIEL[HEHT& TCIUIOIICpCdau CPABHHITE C HOPMATHBHBIMI

SHAYCHHAMH, OITPEACIIACMBIMH ITO d)ﬂphi}"HEZ

K, =mAt"G" (4.7)

rAc m, n p -OIbITHBIC I{GB(b(bHI_[IIEHTLI;

At - cpeZiHSSI pa3HOCTh TeMIIEpPATypP TEIUIOHOCHTEIISI B IMPHOOPE H OKPYKAIOIIETO

BO3ayXa, “C;

G - OTHOCHTEIILHBIH PAacXOJ] BOJIEL.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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BroisHiie OTHOCHTEIIBPHOTO pacXofa Ha Ko3()HIIHEHT TellIoIepeJadd HEBEIIHKO, B
paJHaTopax B HHTEPBAJE PacXoJIoB OT 54 10 536 KI/4 3Ty IOIpaBKY MOKHO He YUHTHIBATh.

3HaueHHI KO3 (HIMEHTa IIPHHIMAIOTCS:
m=2,38; n=0,3; p=0.

BEIMHCIIHTE OTHOCHTEIIFHYIO OIMHOKY MOKHO I10 () OpMYIIE:

K-K
K = 2 100% (4.8)

riae Kp- pacueTHOE 3HAYeHNA KO3() (PHITHEHTa TEIUIONEPE ad ITOIYyYEHHOE I10
dpopmyme (4.7).

Texnnka 0e30nacHOCTH NPH BbINOJIHEHHH JIA00PAT OPHBIX padorT.

1. Bce cTyaeHTbl, cBA3aHHble ¢ paboTon B nabopaTtopun, oba3aHbl NPOUTU MHCTPYKTaX No
BGesonacHomy BbINONHeHUIO paboT, 0 YeM pacnUCLIBAKOTCH B XKYpHane NHCTPYKTaXa no
TexHUKe BesonacHocT.

2. Kpabotam no akcnnyatayun anektpoyctaHoeok Ao 1000 B (ycTaHOBOYHbLIX, OCBETUTENBLHbBIX,
TEXHUYECKNX cCpeLCcTB 0OyUeHNa 1 anekTpuyecknx malnH) 4OoMnYyCcKaoTCa n1uya, npowegwmne
MeaULMHCKUIA OCMOTP M MHCTPYKTAX MO OXpaHe Tpyaa. He anekTpoTeXxHN4YecKoMy nepcoHany,
akcnnyammpyrowemy anektpoyctaHoskn go 1000 B, npowegwiemMy MHCTPYKTaX U NPOBEPKY
3HaHWK no anekTpobesonacHocT, NnpuceamBaeTcs | KBanudgukaynoHHana rpynna gonycka c
ochopMneHnem B XXypHane yctaHoBneHHoW chopmbl ¢ 0BA3aTENBHON POCNUCHIO
NpoOBEpPAOLLEro U NP OBEPAEMOroO.

3. Bce nuuya, cBasaHHble ¢ paboTon B nabopatopuun, AOMXKHbI cobniogaTte npasuna
BHYTPEHHEro TPYA0BOro pacnopsaka, yCTaHOBMNEHHbIE PEXUMEI TPyAa U OTAbIXA.

Bonpocs! 115 codeceJ0BAHUA:
1. UYro Ha3pIBarOT KOA(PHIHEHTOM TEITIOOT JadH.
2. Ot 4ero 3aBHCHT KO3((HIMEHT TEIJIOOTJaul
3.  OmnpeneneHue Ko3(HIMEHTa TEIIOOTAaYH paJHaTOopa BOJASIHOIO OTOIUIEHHS.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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JIaboparopHas padora NeS Omnpenerenne koxppuuueHTa 3aTeKaHuA 0
TeIJIOOTAAYH OTOIMT eJILHOTO IpHOopAa.

Ieab: H3yunTh TpeOOBaHHS, INPEABSABIISIEMBIE IIPH OIpPEAcIcHHe KO3 @HIHeHTa
3aTeKaHHS H TEIUIOOTJa4YH OTOIHTEIFHOTO IIPHOOpa.

3HaTrb: TpeOOBaHHSA, IIPEIbIBIIIEMBIE IIPH OIpeelcHHe KO3(] QHIIHeHTa 3aTeKaHHI H
TEIUIOOTJauyH OTOIHTEIbHOTO IIPHOOPA.

YMerTh: padoTaTh ¢ HHHOBAIIHOHHBIMH ITPHOOPAMH, HCITOIb3YEMBIMH IS H3MePeHHS
ITapaMeTPOB BO3IYIIMHO-TEIUIOBOIO PeXKHMa B ITOMEINEHHSIX H XapaKTePHCTHKH CHCTEM H
HHHOBAIIHOHHOr O 000PYOBAaHHSA B ITpOIiecce SKCIUTyaTal[HH 3AaHHI H COOPYKeHHH.

P opmupyemMble KOMIETeHITHH:

HHnekc

QopMyIIHPOBKA:

OIIK-3

Crioco0eH IMPHHHMATH PelIeHHs B IIpOo(ecCHOHAIbHOH cepe, HCIIONIb3Ys TEOPETHYECKHE
OCHOBBI H HOPMAaTHBHYIO 0a3y CTPOHTEIBCTBA, CTPOHTEIIFHOH HHAYCTPHH H JKHIIHIIHO-

KOMMYHAJIBHOI' O XO3SHCTBA

OIIK-4

CriocoOeH HCIIONIBb30BaTh B Hpﬂd)EGCHGHEIJILHGﬁ ACATCIIbBHOCTH PACIIOPAOHTCIIBHYIO H
IIPOCKTHVIO JOKYMCHTAIII, d T4aKKES HOPMATHBHBIC IIPABOBBIC AKTBEI B oOmnmacTH
CTPOHTCIIBCTEA, GTpﬂHTEJ]LHDﬁ HHAYCTPHH H KHIIIITHO-KOMMYHAJIIBHOI' O XO03SHCTBA

AHTFMBHHETB TEMbI. IIOCBAIICHA H3VHUCHHIO PACIIPCACIICHHC 3HaYeHHI TEMIIEPAT VPBI
B HAPYAHOM OI'DaAJACHIH

T €opeTHIECCKAA TaACTh.

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Cxema YCTAaHOBKH

. \
OJOKYMEHT NoanmvucAH -
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| |
1 NS

N

12

Puc. 5.1 YcraHOBKa 71 HCIIBITAHHS OTOIIHTEIIBHOIO IIpHOopa:

l-3i1.HarpepaTenb, 2-HalopHeIH Oak, 3-mepemmB, 4, 7, 10-TepMOMETPBI, -
HCIIEITEIBAEMBIH OTOIHTEIIBHEIH ITpHOOP; 0, 8, 9-Kpansl, 11-cOopHeii 6ak; 12-Hacoc.

[{HpKYISIHI BOABI OCVYILECTBIIAETCSA ITPH OTKPHITHIX KpaHaxX 0 M 8 H 3aKPBITOM KpaHE

9.

B cmoyyae mpHCOeZHHEHHS OTONMTENBLHOIO IIPHOOpPa K CTOSKY C 3aMBIKAFOIIHM
y4acTKOM (0e3 TpeXXOoZOBOr0 KpaHa) YacTh TEIIIIOHOCHTEIS, IMPOTEKAIOIIETO IO CTOSAKY, Ger,
TTOCTYIaeT B TPUOOP — Grp, Apyras 4acth, Gsy, HAIPABISETCS IO 3aMBIKAIOIIEMY YYACTKY

(puc. 5.2).

f, lG
—G,

G.,

[EH.T

Lo

CxXeMa IBHKEHH A ITOTOKOB BOJIBI

H DACTINETETTEHI Y TENMITENATV
OOKYMEHT NnoarncAH
SNEKTPOHHOW MNMOANMUCHIO

KoaddrimpieHTOM 3aTeKaHH S IIPHHATO Ha3bIBaTh
OTHOIIIEHHE PacXojia BOABI B IIPHOOPE K PacXoay BOJEHI B
CTOSIHKE:

G
o =— (5.1)
G

Ci

Koa(puimeHT oo B H3BECTHOH Mepe SBJIIeTCS ITOKa3aTelleM
A(p(peKTHBHOCTH TeIJIOOTAaYH OTOITHTEIIPHOIO IMpHOOpa: C
YBEJIMUEHHEM BO3pacTaeT pacxXol BOABI 4Yepe3 IIpHOop,
YMEHBIIIAETCS IIEPENa] TeMIIEpaTyp BOJBI Ha BXOJE B
NMpHOOp H Ha BBIXOJe M3 HEro, YMEHBINAETCS IIPH
HEH3MEHHOH TEIUIOOTAAaYH ITOBEPXHOCTh OTOIHTEIIBHOIO
IIpHooDa.

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Temmoorgaya (TEIDIOMPOH3BOAHTEIFHOCT) OTOIMHTEILHOIO IpHOOpa MOXKET OBITh
onpejielieHa 110 (popMyIIe:

Q=C. Grp(tr — teem), (3.2)

r7ie Gpp - PaCXOJ] BOJIBI, ITPOTEKAIOINEH YePe3 OTOIMUTENBHBII ITPHOOP, KI/Y.

C — YIeIbHas TEIIOeMKOCTE Boxbl, kK J[x/(kr. °C);

tr —TeMIIepaTypa BOIBL, TIOCTyIIArOImel B Iipuoop, 'C;

tesz — TEMITEPATYPA BOMBI, BEIXOAINE M3 IpHoopa, 'C.

Ecau dyepe3 OTOIMHIEIBHBOL IIPHOOP MPOXOAHUT BECh PacXod TEIJIOHOCHTEIS,
ITPOTEKAFOIIETO TIO CTOSKY, TO €r0 TEIUIONPOH3BOMHUTEIIBHOCTE OITHCBIBAETCS 3aBHCHMOCTBIO:

Q= ¢.Ger(tr — tew), (5.3)

rae Ger- pacxod TCIINIOHOCHTCIIA, IC[‘;'"rlf[:. ITPOXOIAIICIO IIO CTOAKY,
le — TEMIIEPATYPA CMECH IIOCIIE CIIHSHHA ITOTOKOB H3 OTOITHMTEIIBLHOI O ]'[pHﬁGpﬂ H

3aMBIBAIOIETO yuacTKa, 'C.
ITockompky B Qopmynax (2) u (3) paccMaTpHBaeTcs OJHA H Ta Xe

TEINIOIIPOH3BOAHTCIIBHOCTD Q:, IPHPABHHBAA HX, ITOJIYIdCM.

Ir I .
Go=G. Lo (5:4)

r rﬂ Lix
a ¢ yueToM (pOopMYVIIHI (5.1) ompenensaeM:

_Gw_trte (3.5)
Ga tr tam

Taxmm GﬁpﬂBGM: OITpcAciOIB TEMIICPATVYPY BOJABI B CTOMAKC OO OTOIIHICIBHOI'O
]'[pHﬁleEl:, ITOCIIE HET'O A0 CIIHAHHA ITOTOKOB H TEMIICPATYPY CMECH IIOCIIC CIIMAHITA ITOTOKOB,
MBI ITOJIIVHACEM BO3MOZKHOCTE BEIYHCIITE SHAUCHHC KIDS(l)(l)HI_[IIEHTﬂ 3dTCKAHHA OL.

Texnnka Oe3onacHOCTH NPH BbINOJHEHHH JIA00PaT OPHBIX padorT.

1. Bce cTyaeHTbl, cBA3aHHble ¢ paboTon B nabopaTtopun, obAsaHbl NPOUTN WMHCTPYKTaX NO
BGesonacHoOMYy BbiNONHeHWIO paboT, 0 YemM pacnucbiBalOTCA B XypHane WHCTPpyKTaxa no
TEXHUKe Be3onacHOCTH.

2. K pabotam no akcnnyaTtayum anekTtpoyctaHoBok o 1000 B (ycTaHOBOUYHbLIX, OCBETUTENBHbIX,
TEXHUYECKUX cpeAcTB 00yyeHMA U 3NeKTpPUYEecKMX MallnH) AoMycKakTca nuya, npowegwne
MeaANUUHCKNIA OCMOTP U MHCTPYKTaX NO OXpaHe Tpyaa. He anektpoTexHnJYeckomy nepcoHany,
akcnnyamupyowemy anektpoyctaHoBkn Ao 1000 B, npowegwiemMy WHCTPYKTaK WU NpOBEPKY
3HaHMW no anekTtpobesonacHocTn, NpucBamsaeTcs | KBanuduKaymoHHaa rpynna gonycka c
ochopMneHMemM B KypHane ycTaHoBneHHoW dopMbl ¢ obfAsaTenbHOW pPOCNUCHIO
NpoOBEPSAIOLWErO U NPOBEPAEM OrO.

3. Bce nuya, cBAzaHHble ¢ paboTon B nabopaTtopuin, LOMKHbI cobniofaTe NpaBuna BHYTPEHHEro
TPYLOBOro pacnopsgka, ycTaHOBMNEHHbIE peXXUMbl TpyAa U oTAbIXa.

Bonmnockl naga CﬂﬁECEﬂDBﬂ HHAH
NOKYMEHT NOANMUCAH

SNEKTPOHHOM MOAMVCHIO BKH
Ceptucbukar:  12000002A633E3D113AD425FBS0002000002A6 ‘peay.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIa0opaTopnas padora Ne6 Texnnyeckne HCIILITAHUA CHCTEMbI BEHTHJIAIHH

Ileab: H3y4HTH TpeOOBaHHS, NPeAbSBISeMbIE IPH TEXHHUYECKHX HCIIBITAHHSX CHCTEMBI
BEHTHIISILIHA

3HaTh: TpeOOBaHMS, IPEeAbABIIIEMbIE ITPH TEXHHYECKHX HCITBITAHHSIX CHCTEMBI BEHTHILSIIHH
Ymerb: pa0oTaTh ¢ HHHOBALMOHHBIMH ITPHOOpAaMH, HCIIONIB3YEMBIMH JUISI H3MEpPEHHS
ITapaMeTPOB BO3IYIIHO-TEIUIOBOIO PeXHMa B ITOMEINEHHSIX H XapaKTePHCTHKH CHCTEM H
HHHOBAIIHOHHOr O 000PYOBAaHHA B ITPOIlecce SKCIUTyaTal[HH 34aHHI H COOPYKeHHH.

q’ﬂpMHE‘FEMbIE KOMIIETCHIIHN.

| 1Avrreneen | (DODMYIHDOBKA:
NOKYMEHT NoanncAH

IANEKTPOHHOW FIOANUCHIQ »o(peccHOHAIBLHOH cpepe, HCITONb3YS TEOPETHYECKHE

Ceprudpukat: | |12000002A633E3D113AD425FB50002000002A6 .
Branenew;  lleGaixcaa ek Bl AddRRMAdIEE HTENbCTBA, CTPOUTENBHON HHAYCTPHH H JKHIIMIIHO-
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KOMMYHAJIBHOI' O XO3SIHCTBA

CriocoOeH HCIIONB30BaTh B ITPO()ECCHOHAILHOH AESATEIbHOCTH PaCIIOPSAHTEIFHYIO H
OIIK-4 | ImpOeKTHYIO JOKYMEHTAI[HIO, a TaKXe HOPMATHBHEIE IIPABOBEIE AaKTHI B OOIACTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KHJIHIIHO-KOMMYHAJIBHOI'O XO3SICTBA

AK TYAJIbHOCTh TCMbIL OITPEACIICHHE I{Dﬂtb (1)1 OIHEHTa  34aTCKdHHMA H @ TCILIOOT J4AYI1
OTOILHTCIIBHOI'O IIPE 10 opa.

Teoperndeckass yacTb: S(QPEKTHBHBIM CPEACTBOM HOPMAIIH3AIHH BO3yXa padodyeH 30HBI
IIPOH3BOICTBEHHBIX ITOMEIIEHHH SBILIETCS BEHTHIISLII L.

B 3aBHCcHMOCTH OT crioco0a nepeMelleHH s BO3[yXa BEHTHISIHS ObIBAET JBYX THIIOB:

— ©CTeCTBEHHas

— HCKYCCTBEHHASL.

EcTecTBeHHAasI BEHT JISIIH AL

[Ipn ecTecTBEeHHOH BEHTWISIHH IIEpEMEINEHHE BO3JyXa OCVYIIECTBILIETCS 3a CYET

Pa3sHOCTH TeMIlepaTyp Hapy KHOI'O BO3IyXa H Bo3AyXa B pabouei 30He (TeII0BO HAIIop) HIIH
3a cYeT BeTpa (BETPOBOIH HAIIOP).

BeHTHISIHI MOKET OBITH OPIraHH30BdHHAA H HCOPI'aHH30BdAHHA .
I[ELEJIEHHE: oOecIieynBaroIIee BBITAHAKY BO3JyXad.

Ap =h,(p,tpP,) (6.1)
IJIe pu - Hapy>KHasl ILTIOTHOCTh BO31yXa,
Pep - CPERHSA ITIOTHOCTE BO3AyXa B paOOYEH 30HE.
JaBreHHe, oOecIeuHBaroIlee MOCTYIUIEHHE BO3yXa B PpaO0UYyIO 30HY:

Ap=h(p,tp,) (6.2)
Pep OIPeRersIeTC 10 CPEIHEH TEMIIEPATYPE:

_ (B +1)
op 2
TJe t|- TeMIlepaTypa Bo3ayxXa B pabo4eH 30He,
t2 - TEMIIepaTypa yAalseMOoro Bo3Iyxa.

(6.3)

(CXeMa OpraHH30BaHHOH BEHTHISIIHH (a3PalHH)

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Pus Ls Dur

P1, &1, Py
51,8 M

[Ipn ecTecTBEeHHOH OpPraHM30BAaHHOH BEHTIISIHH BO3AYX IIOJAETCI B 30HY C
HAaNMEHBIIIMM O00pa30BAHHEM BPeJHBIX BEIIECTB, a VAAISETCS H3 30HBI C HX HaHOOIBIIEH
KOHIleHTpalel. Bricora rmogayn Bo3ayxa B padouyro 30HY: 1,5 -1,8 M (tto CM 245-71), a B
3HMHee BpeMS BEICOTA ITOAAYH BO3AyXa JOJIKHA OBITh HE MeHee 4 M.

[Ipn HeopraHM30BaHHOH BEHTHIISIHH IIOCTYIUIEHHE BO3AyXa B pabouyro 30HY

OCVIIIECTBIISIETCS 3a CUeT BBITECHEHHS TEIUIOr0 BO3[yXa HapyKHBIM BO3IYXOM 4Yepe3 OKHa,
IBEPH, (DOPTOYKH, IIEIIH H T.JI,

EcTecTBeHHas BEHTHISIIHS SKOHOMHYHA, IIPOCTa, HO He HMeeT PsIfi HeJJOCTaTKOB:

1) mpHMeHSIETCS B TOM ClIy4yae, KOrja OTCYTCTBYIOT OOJbIIHE BBIJEIIEHHS BPEIHBIX
BEIECTB B pa0OYyIO 30HY,

2) BO3IYX TIIOCTyIMaeT B IIPOH3BOJACTBEHHOE IIOMeHIeHHe HeoTpaOoTaHHbBII
(HEOUMIIIEHHBIH, HeYBIaKHEHHBIH)

3) He Bcerga »¢deKTHBHA (IIpH OAHHAKOBOH TeMIlepaType tx H tp). CormacHo CH 245-

71 1UI0Iagh OTKPBIBAIOIMHMXCS YCTPOHCTB JOIKHA OBITH He MeHee 20% IUIomaad CBETOBBIX
ITPOEMOB.

Berposon Hamop.
Cxema oOTeKaHHMS 3TaHHI BETPOM.

7=

@ O

31aHHe CTPOUTCS C YUETOM PO3BI BETPOB.
JlaBlIeHHEe BETPOBOIO HAIlopa:

apV *
2
I7e a - Ko3(QQHIHEeHT a3pOJHHAMHKH.

Mg wareTneuuntr etonnwer o =0 7 (Y RS- 19 3353*1‘1)3]-]}[(}1‘:’[ CTOPOHEI a = 0,3-0.45.
OOKYMEHT NnoanmncAH

SNEKTPOHHOW NOANMUCHIO

p= (6.4)

Ceptuchukar: 12000002A633E3D 11 3AD425FES0002000002A6 SHTHIIITII . OC}*‘L[[EGTEJIHETGH 3da CHET OCCBEIX
Bnapeneu; WWebayxoea TateaHa AnekcaHapoBHa
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OceBoH [leHTpOOEeKHBIH

— @ |

&,

HMckyccTBEHHA S BEHTHILAIM A MOKET OBITH OOIIast H MECTHASL, a TaK/Ke:

* IIpUTOYHAs

* BBITSIKHAS

* IIPUTOYHO-BHITSDKHAS C PEIHPKYIISAIIHEH Ta30B.

[IpurouHas - CIIYKHT JIJIS IIOJaYl BO3AyXa Ha padodyee MECTO.

BERITSIKHAS - CITYAKAT IS VIAJIEHNS BPEIHBIX BEIECTB H3 paboyeH 30HHI.

[ IpUTOYHO-BRITSDKHAS - IIPHMEHSIETCSL, KOIJla HYKEH 0C000 HAJIEKHBIH BO3IYXO00OMEH.
PellMpKyIISIfS OCYINECTBIISIETCS € 1ENBI0 S3KOHOMHH TEIUIA. B ciyuae IMOCTYIUIEHH S BPEIHBIX
BEIECTB B padouyro 30HY I, 11, III KI1accoB OIMacHOCTH PEILHPKYIISLHS HE ITPHMEHSIETCSL.

- N}a ] TTpsToos - SEITENHES SCHTRIEIHA © PELHPRYLALNEH s -
. e Tlpsrogiins perrTRAAIHA. -
22 B 2.3 =4 5 —_ /,-*_’f\},_ﬁ 3 SRR
| L ’f_i L ) — L 1 po oo A o o ;
I LIp : K .._..-v""r -t l fﬁ'rz : =8 : 7 .-‘—:Hil — = F
N 1 I E e
: 7
BoTamHas BCHTANAL AR, 'I' i 1 f,fll

10 o3
: ? B. l
{ o . ) : :
-]_I_ ; T - "-t",.ﬁ -| ! J"‘. ;."" ! !,
7oA e e ST P b ’—L’
. 4 S l };g_—_zl T I‘,f“n:‘l'@ -
b S

1. BO3qyx03a00pHHK, 2. BO3AYXOBOI, 3. peryIHpyrolnas 3acloHka, 4. (QmisTp, 5.
KajmopHdep (A1 rogorpesa); 6. BEHTHILITOP, 7. BO3IyXOopacIIpedelIHTeIH B paboueH 30He; 8.
BO3IYX03a00pHHKH, 9. ourcTHTEND, 10.BEITSKHASA TpyOa;, 11 .IIpoH3BOACTBEHHOE ITOMEIIEHHE,

12-BO3yXOBO, PELHPKY TSI

CormacHo CH KoJmuecTBO BpeAHBIX BEINECTB, ITOCTVIIAIOINHX B padodyi0 30HY, He

IOJIKHO IIPEBBIIIATD!
03 * Crgx (C< 0,3 * Cr) (6.5)

KomnnuecTtBo BPpCAHBIX BCIIICCTE, EBIﬁpﬂGLIBHEhIBIX B OC He JOIHO IIPEBBINIATE HOPM,

YCTaHOBIICHHBIX CaHAIHAEMCTaHI[HEH B 3aBHCHMOCTH OT BPCAHOCTH BEIIICCTEA.
OCHOBOH pactucTa BEHTHISI[HOHHOH CHCTEMBI  SIBIISIETCS OITpEACIICHIIC  HX

KOHCTPYKTHBHBIX PA3MCPOB, PACX0Odd BO3AYXd, CKOPOCTH YAAJICHHA BCIICCTEA. HPHEIU]LHGGTB
ELIﬁDpEl BEHTHIISII[HOHHOH CHCTCMbI OITPEACIIACTCA PacuHcTOM IHAPABIOTYCCKOI'O

COITPOTHBIIEHH S 110 YA AISIEMOMY BO3IYXY.
[Torepn Harmopa B BEHTIWISIIHOHHBIX CHCTEMAX OIPEAEISIOTCS 3aBHCHMOCTBIO:

1 i

[JOKYMEHT NOANWUCAH [+> 7 (6.6)
ANEKTPOHHOW NOANUCHIO oA /
Ceptidmkat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLleB3yxoBa TaTesHa AnekcaHapoBHa yHaclka BEHIH {IOHHOH CHCTEMEL, Han:'
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Z; - TIOTEPH JaBJIeHH I Ha MECTHOM COITPOTHBIICHHH.
[ToTepH maBIeHH IO HJIHHE { -TO YYaCTKa:

: 6.7
R =PV Ad,m (6.7)

rjae & - Koa(ppHITHEHT COIIPOTHBRIIEHH YYacTKa (110 TaOIIHIaM),
P - INIOTHOCTH Ta3a (BO3ayxa),

V - CKOPOCTh ABHKEHHSI Ha JaHHOM Y4acCTKEe,

dsie = IHAMETPY TPYOOIIpOBOA (JUIS KPYITIOIO CEYEHH ),

dse = 2ab/(a+b) (IS IPSIMOYTOIBEHOIO CEUEHHS).

[ToTepH maBIeHHS Ha MECTHOM COITPOTHBIIEHHH

2 £PV

rje &; - Koap pUIHeHT MeCTHOTO COITPOTHBIIEHHS (TabIHIa).
BEIOOp BEHTHIISTOPOB OCYINECTRISETCS Ha OCHOBE KAaTaJIOTOB IO MOHOIPAaMMAaM.

&, fTa
=06 0.7 y Turnopas MoHorpaMMa g
60 | (1,75 BRIBOPA UEHIPOOEKHOIO
50 - ?‘/-,B,TE BEHTHIIATOPA,
10| N7 AN

O, 1
30| _ /,L,ﬁ_; }{ \:AE{
; D99

200 7 //4{:_,:’ S 7 /ﬁT':"HU o
10¥ = : v L, sty

0,7 1 2 3 4 5
H - Hammop Bo3ayxa. Ila,
L - pacxox Bo3ayxa, M>/4,
n - KI1J] BeHTIIISIT OPA,
N - MOIITHOCTE, KBT,
n - YHUCIIO OOOPOTOB.
TpebyeMass MOIIIHOCTh Ha Bally BEHTHIISATOPA:

HL(273+1¢
RRRLLICIEA) (6.9)
10007273
rae H - IpoH3BOAHTEIBHOCTS BEHTIISAIIHOHHOI CHCTEMEL, M /C,
L - momHoe gasneHue mpH t = 20°C,
n - K11/ BeHTHIIATOpA.
HeoOxomimMas MOIITHOCTE 3JIEKTPOABHIATENS AJI1 BEHTHIIATOPA:
KN
N=—3F (6.10)
}?.I'H.'

rae K - koadppuirmeHT 3amaca [1,1 -1,5],

Nne - KIIJI TIepegaun or alneKTpOABHIATENS K BEHTHISATOPY.

MecTHAS BEHTHJIAIH AL

CIVKHT I VOAJIEHHS BPeJHBIX BEIECTB HEIMOCPEACTBEHHO H3 30H HX BEIJIEIEHHS
(AecTavy TTATIKY CRANKY TUWAHNTIG MAVAUUUACKNT) pacrnajgeHusa 1 T.,I[.) H TIPENATCTBYET TaKHM

AOKYMEHT NnogarnmncAH -
ANEKTPOHHOW MOANUCHIO TPOH3BOJCTBCHHBIX ITOMCIITCHHIH.
Ceptuchukar:  12000002A633E3D1153AD426FBS0002000002A6 BEHT IS MOXKET OBITH
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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—  BBITSDKHAS (BBITSDKHBIE 30HTHI, 30HBEI, OOPTOBEIE, OOKOBBIE OTCOCHI, IMAPHHPHO-
TeJIeCKOIIMYECKHE OTCOCHI, OTCOCHI, BCTPOEHHEIE B pabourie MecTa H HHCTPYMEHTHI M T.11.);

— IIpHTOYHAas (BO3MYIIHO-TEIIIOBBIE 3aBECHI, BO3AYIIHBIE MYIIH ).

B 3aBHCHMOCTH OT B3aHMHOIO PacIIONOKeHHSI HCTOUYHHKOB BPEJHBIX BBIJCIICHHH H
OTCACBHIBAIONIHX YCTPOHCTB MeCTHAS BEHTIIISIIHS MOJKeT OBITh:

—  OTKpHITaA

—  3aKpBITad.

K OTKpPBITOH MeCTHOH BEHTHJISIIHMH OTHOCSTCS YCTPOHCTBA, B KOTOPBIX OTCACHIBAIOIIIHE
OTBepCTHS (ITaHEIM) PacIiojoKeHbl Ha HEeKOTOPOM PacCTOSHHH OT HCTOYHHKA BpPeJTHBIX

BBIJ[EJIEHHI.

B MeCTHOH BEHTHISIHH 3aKphITOrO THIIA HCTOYHHMKH BPEAHBIX BHIJCIICHHI
PACIIONOXKEHBI BHYTPH VKPBITHS, B KOTOPOM CO3JAaeTCd Pa3pekeHHe H 3a CYET STOro
orpakJaeTcs pacIipocTpaHeHHe BPeJHBIX BelleCTB B paOodeil 30He (BBITSKHBIE BHTPHHHBIE
OTCOCHI, KOJKYXH, KaOHHBI H T.1T.).

BbIT ZKHBIE 30HTbL

BRITSKHBIE  30HTHI  TIpeAHAasHAuYeHBI OIS VAAIEHHS  BPEeJHBIX  BEINECTB,
pacIpocTpaHSIOIMUXcS BBepX (T.e. Ierde Bo3AyXa) Ha OONBINOH IIIOIMAZH KaK B
TOPH30HTAIBLHOMN, TaK H B BEPTHKAIILHOH TUIOCKOCTH.

Pacxoj 0TCaCBIBAOILETO BO3AYXA, M>/C:

e S - IoInaab BXOJHOIO CeYeHH 30HTa (M?),
Ve - HeoOXoguMmas CKOpPOCTh Ui YHAIEHHUS BPEIHBIX BEINECTB B IUIOCKOCTH

BCaCBIBAaHH S 30HTa (M/C):
A8 Vo Yy (6.12)
VEP Am& Jl i (/ff HKE)

rae VX - CKOpOCTh BO3AYXa B 30He 00pa30BaHH BPEAHBIX BEIIECTB,

X - PAaCCTOSIHHE OT HCTOYHHKA BPeHBIX BBIJICIIEHHI JO BXOAHOI'O CEUYEHIS 30HTA,
dsxe - SKBHBAICHTHEI JHAMET].

30HTEI PEKOMEHAYETCS YCTAHABIIMBATh H HAJl HCTOUHHKOM TEIUIOBBIX H3ITYUECHHH.
B 3aBHCHMOCTH OT KOHCTPYKIIHH 30HTEI OBIBAIOT PA3IMYHBIX THIIOB:

JU-

I i ~— ?
AL Vip

cxeMa OOIIEero oTcoca HaJi HeCKOIbKHMH HCTOUHHKAMH
30HTHI YCTAHABIHMBAIOT HaJ HarpeThIMH HCTOYHHKAMH OOpa30BaHHS BPEeIHOCTEH,
KOTOpPEIE CITOCOOCTBYIOT 00pa30BaHHIO TEINIOBHIX.
Pacxo[ 0TCacBIBaFOILETO BO3AYXA, M /4 OIPeeNaeTcs UL clIydyasd a) - B):

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO / (6*]3)
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 F.H
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa
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F, - rmora p HCTOUYHHKA TeIvla;
Lk - KOIIMYECTBO BO3yXa, ITOJTEKAaeMOI0 K 30HTY ¢ KOHBEKTHBHOH CTPYEH:

=23 7% QF (6.14)

I'ac A - I{Dﬂtb @IH.[IIEHT:, HpE,I[CTHBHHIDH.[Hﬁ cOoOOH OTHOIIIeHHE TeIlIa 3a cueT KOHBEKI[HH
K Dﬁﬂ[ﬁhﬁ[}" TCIULY, BEILACILACMOMY HCTOYHIKOM.

. % (6.15)

rae Qs - o0IIee KOMHYECTBO BRIJIEIISIEMOrO Teruia, BT,

X - PACCTOSIHHE OT HH3a HArpPeTOi IMOBEPXHOCTH A0 BXOAHOI'O CEYEHHS 30HTA, M,

I) I 30HTA, VAAILIOIHE BpPeJHBIE BEMECTBA OT HECKOIBKHMX HMCTOYHHKOB
OIMHAKOBOH MOIITHOCTH, KOTHYECTBO BO3/IyXa, IIOATEKAEMOI0 K KOHBEKTHBHOMH CTPVYE:

LK:EEJ-,’L%-Q%-X% (616)

IIe 1 - KOTHYECTBO HCTOYHIKOB BPEIHBIX BBIICTICHHIL.

bopToBbIe 0TCOCHI.

[IpUMEHSIOTCS TIPEMMYIIECTBEHHO HAJ BaHHAMH C TOpPIYHMH pPacTBOpaMH H
BBIJCILIIOIIHMHE  BPEJHOCTSIMH TSDKellee BO3AyXa (TralbBaHHYECKHE, TpPaBWIBHBIE H T.I.
BAHHBI).

B 3aBHCHMOCTH OT KOHCTPYKI[HH OOPTOBEIE OTCOCHI OBIBAFOT:

0O0HOCHOpoHHile bopnoesie: TIPHMEHSIIOTCS IIPH MIMPHHE BaHHBL b<0,7Mm

| \\ ———

<0, 7™

Brigernsroinpecsa Iapbl  BCACBIBAIOTCS BMeCTE € BO3AYXOM 4epe3 IIEeJIEBOe
BCACHIBAIOIIEE OTBEPCTHE.
oeycniopontite bopmoesie: IIPH IIIHPHHE BaHHEL b = 0,7 - 1M

fl B _b=07+1um —
T{Qif/’ fe l [ R

[ Iy

7/ VAN VAN

7.\ - IOITyCTHMAs BEICOT A ITOABEMA BPeHBIX BBIJIETIEHHI HaJl BepXHEH KPOMKOH BAHHEI
C HarpeTBhIM PacTBOPOM, ompeensdeTcs mo Tadmuile (rmpuHuMaeTcsa 40—160 MM H 3aBHCHT OT
TOKCHYHOCTH BPEIHBIX BEINECTB), * IBYCTOPOHHHE CO CAYBKOH: IIPH IIIHPHHE BAHHEL b > 2M

2 - PACCTOAHHC OT ITOBCPXHOCTH HCITAPCHHA PACTEOPA B BAHHC JO HH3d BBITTKHOI O

AOCKYMEHT TNMOANMCAH (e OOPTOBEIE OTCOCKHI
3NEKTPOHHOM MOOANUCHIO | P
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0/ A\—

R

T/ 7772777
PaGKG,I[ EGB,I[}*‘X& B 50pTOELIX OTCOCax 3aBHCHT OT TOKCHYHOCTH BBIJICIIAROIIITXCAH

BPEIHOCTEH, pa3MEPOB BaHH, YPOBHS pacTBOPa, TeMIlepaTyphl pacTBOpa H T.II.
Pacxon yaansemMoro Bo3ayxa paBeH JJIS JBYCTOPOHHHX OTCOCOB:

L=K-B/03b-Jt, -, (6.17)

I'me K - xoa(prarHeHT, paBHBIH 600 - 1151 OOBIYHBIX OTCOCOB,
4350 - o1 ONPOKHHYTEIX OTCOCOB;,
Q - BemmumHa, 3aBHCcANAa 0T Zo/b, 1 Zo+Z.1/b:

o- I.[Z”h 7+ ZAJ - BEIOHPAOT 110 TpapuKam,

F - MoBepXHOCTh HarpeBa pacTBOPa BaHHEI, M~;

I, - TEMIIEPATYpPa pacTBOpa, °C;

tp - TEMIIEpATYpPa BO3ayXa, “C.

boOKOBBIE 0TCOCBHL

[IprveHsFOTCSL, KOrJa IO THITY ITPOH3BOJACTBA HENIB3S ITPHMEHSTh BHEITSDKHOH IKad
HIIM OTCACBIBAOII[HE OTCOCHI 3aKPBITOrO THIIA. B 3aBHCHMOCTH OT KOHCTPVKI[HH OOKOBEIE
OTCOCEI OBIBAOT:

1) BepxXHIE OJHOCTOPOHHIIE

2) YIJIOBEIE

3) HIZKHHE OJTHOCTOPOHHHE

4) KOMOHHHPOBaHHEIE

H
L 3
b -
B
1) BepXHHH OJHOCT OPOHHII 2) YITIOBOH

4] KoM GHILIODAIIRLIH.

/

% = 7

3) HIDKHHH OJHOCTOPOHHHIT

Pacxon YAAJIACMOL'O BO34yXa OITPEACIIACTCA.

AOKYMEHT MNOANUCAH 3 )’5 [M3 f‘I]

INEKTPOHHOW NMOANMACHIO ’
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 mka. °C-
Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa ’ ’
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H - PacCTOAHHE OT EEpXHEﬁ INIOCKOCTH HCTOYUHIKaA J0 IICHTPa BCaChIBAIOIIEH

IIOBEPXHOCTH, M,
B - mmpHHa HCTOYHHKA, M,
C - Ko3(p(HIHEHT, YIHTHIBAIOIIHI KOHCTPYKI[HIO OTCOCAa H B3aHMHOE PacIIOIOKEeHHE
HCTOYHHKA BPeIHBIX BellleCTB (FIIH TeIllIa) H IIIOCKOCTH BcachkIBaHH [260 - 345].
OTcochbl, BCTPOeHHBIE B pado4ie MecTAa.
[Ipu maiike, cBapkKe H Jp. TEXHOJOTHYECKHX IIpoIeccaxX ITPHMEHSIOTCS YKa3aHHEIE

OTCOCHI.
Pa3myaroT OTCOCHI C ITPHEMHBIMH OTBCPCTHAMIL.
| ) C BCPTHKAJIIEHO pﬂCHGHG}I{EHHGﬁ OTCcacChIBaIOIIEH ITOBECPXHOCTBIO,

2) PACIIONOKEHHBIE B INIOCKOCTH CTOJIA,
3) pacIoIOKEHHBIE HAJl CTOJIOM.

: T

X
V. - cxopoffls QTcaCHBAHHA BO3AVEA / / .
¥

2)

3)
X - pacCTOSIHHE OT MecCTa TaHKH JIO TTaHEeIIH.
[IpreMHEIE OTBEepCTHS OTCACBHIBAIOIIMX ITaHEIEeH MOIYT OBITh  BBIIOIHEHEI
IIPSIMOYTOIIbHOH (JOPMBI C OCTPBIMH KPOMKAMH HIITH KPYTIIEIMH.
OOBeM OTCaChIBAIOINETO BO3AyXa JUIS IIPSIMOYTOIbHBIX OTBEPCTHH C OCTPBIMH
KPOMKAMH:

L=(5+77- B x*)-V .. [,

I'me S - IIoIMaas BCachIBAIOIIErO OTBEPCTH, M2,

E - mymiHa OOIBIIEH CTOPOHEL IIPSIMOYT OJIBHOIO BCACBHIBAIOIIET O OTBEPCTHSL, M,

X - PacCTOSHHE OT IUIOCKOCTH BCACHIBAIOIIErO OTBEPCTHSA JO paccMaTpHBAEMOH 30HBI
TIAFKI, M,

Vz > 0,5M/c - oceBas CKOPOCTh B 30HE ITaHKH.

MeHbIllast CTOPOHA BCACBIBAIOIIETO OTBEPCTHS OIPEAEISAETCS H3 3aBHCHMOCTH:

! )}.E-ﬁ
b X
/E —0.24. (5

OonMvITa cIINaReNNTTHRA TS COOTHOTTTEHHH % =0,01K1.

NOKYMEHT NoanncAH
SNEKTPOHHOM MOANMUCHIO BAIOIIET O BO3AyXA!
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneuy; lLlebayxoea TaTbAada AnekcaHgpoBHa 'LI] , TS
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d - THaMeTP BCACHIBAIOIIETO OTBEPCTHS, M.
OOBEM OTCACBIBAIOIIETO BO3AYXA I CXEMBI 3) OIPEIEISETCA:

L=6800-7-Y/ - (xz_khz)ay JTIE

h - YPOBCHDE LICHTPA BCACBIBAIOIICI'O OTBCPCTHA Ha/l IIOBCPXHOCTBIO CTOJIA, M,
X - PACCTOSHHE OT 3alaHHOH TOYKH Ha ITOBEPXHOCTH CTOJIa OO IIPOCKIIHMH Hd HCC
IIEHTPd BCACBIBAIOIICT O OTBEPCTHA, M.

OTcochl, BCTPOEHHBIE B HHCTPYMEHT (MAS/ILHHK).
MoryT OBITB:

* KOJIBIL[EBOH

g; ~IIp2RDaa

* (a0 peSoueid TOBepRIIOCTRIC (IR PEPXHEM)
| —— & v vmrasen resncam teses o sen s enents s eeen e oo

| - BCaceIBaroIIee OTBEPCTHE TPYOHI,

2 - TIASEOIIHH CTEPKEHD.

KomnpiieBoH OTCOC ¢ IIOMOIIBIO IIOJIOH TPYOKHM M THOKOrO IIJIAHTA COSIHHSIOT C
MaruCcTpaJIbHBIM BO3AYXOBOAOM JHAMETPOM 70 - 7OMM.

KonmmuecTro yaanseMoro Bo3ayxa IIpH JHaMETPe ITastIbHOr O CTEPXKHA d < 3,0 MM IpH
KOIBLIEBOM OTCOCE PaBHO 1,5 M’/4, IIpH IHAMETPe CTEPKHI OO 6 MM - KOIHYECTBO
yIAISIEMOr0 BO3AYyXa PaBHO 6 M/4.

[TpH BepXHEM OTCOCE IPH AHAMETPE ITASIOINEr O CTEPAKHSA JO 6 MM: 3 M /4.

OTcochbl BUTPHHHOIO THIIA.

[IpencTaBiisroT coOOH HH3KHE BBITSDKHBIE IIKA(DEI ¢ OCTEKIEHHOH BEPXHEH KPBIIIKOH.
[IpHMeHSIOTCA IIPH ITaHKe, JIYKEHHH, padoTe ¢ 300KCHTHBIMH CMOJIAMH, OIIepal[HH ¢ 0co00
BPeJHBEIMH BEITECTBAMH.

BRITSDKHEIE MIKA(B MPHMEHSIIOTCS ITPH TepPMHYECKOH H rajJIbBaHHUYecKOH o0paboTKe
METaJIJIOB, OKpacKe, pa3Becke H pac(aCcOBKe CHITYYHX MaTEpPHAIIOB.

Pa3myaroT BEITSDKHBIE IIKA(BI:

1) ¢ BepXHHM OTCOCOM

2) ¢ HIDKHHIM OTCOCOM

3) KOMOHMHHPOBAaHHBIN 1S 1a00paTOPHIL.

1) Tl—/—l 2)

+—
- R—

[NOKYMEHT NOORUCAH
SNEKTPOHHOW NOONUCHIO
Ceptudukar:  12000002A633E3D113AD425F B50002000002A6 S/
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I. CkopocTs VaaleHHS BPeOHBIX BeEIECTB M3 MeCT HX o0pa3oBaHHMSI Vi
YCTAHABIIMBACTCS  OTpaclIeBRIMH  TpeOOBaHMSAMH ~ TeXHHMKH  Oe30MMacHOCTH M
CaHAITHAEMCTAHITHAMH H IIPHHIMAETCSI PABHOMH ;

-IIpH  paboTe CO CBHHI[OBO-OJIOBSIHBEIM IIPHIIOEM IS VAAIeHHS asposoineH Pb,
KaHH{) OJTH, CITHPTAa

Vx=0,7K 0,8 m/c ;

-IIpH padote ¢ 300KCHTHRIMH CMOJIAMH:

a) XomogHBIMH Vi = 1 M/c;

b) Harpeteivu Vi = 1,5 M/c;

C) HarpeThIMH ¢ TBePABIMH BKITFOUeHHSIMH Vi = 0,3 M/c;

-ITPH YA alleHHH ITapoB OeH3uHa Vi = 0,5 M/c;

2. IlpH BBOTOMTHEHHH TEXHOIOTHMYECKHX IIPOIECCOB MECTHAs BEHTIIAIHSA IOJIKHA
OBITh CONIOKHPOBAaHA TeXHOIOTHYECKHM OOOpYyJOBaHHEM (BKIIOYEHHE BEHTHIIIIMH 3a 15
MHHYT JIO0 Ha4yajla paOoThl H BEIKIIIOUEHHE Yepe3 15 MHHYT 0 KOHI[A).

Bo3aynmbie H BO3AYIIHO-TEIJIOBbIE 3aBeChI (IIPHTOYHAA BEHT WIAIHA).

[IpenycMaTpuBarOTCS VvV OTKPHIBAIOINHMXCS TEXHOJIOTHYECKHUX BOPOT, V JIBEPEH,
KOTOPBIE OTKPBIBAIOTCS HE MEHEE 5 pas 3a CMeHY Wi Ooniee, yueM Ha 40 MHHYVT.

Bo3gyIlHBEIE W BO3JMVIIHO-TEIIIOBBIE 3aBECBI HAa BpPEMS OTKPBITHS  BOPOT,
TEXHOJIOTHYECKHX ITPOEMOB JTONIKHBI OOECIIEUNTh TEMIIEPATYPY BO3yXa Ha pabOyHX MeCTax
IIpH JIeTKHX padorax - +14 °C, npH cpegHen TSOKECTH - +12 °C, nmpH TsokensIX pabdorax -
TeMIleparypy +38 °C.

ABapHHHAA BEHT WIAIHSL.

[IpemycMaTpuBacTCsa B TeX IMPOH3BOACTBEHHBIX IMTOMEIEHHIX, Ie BO3MOXKEH BBRIOPOC
BPEIHBIX BEINECTB B OONIBIIMX KOomMYecTBaxX. J/[omKHA OBITE TOINBKO BBITSDKHON, BKIIFOYATHCS
aBTOMATHYeCKH. JIaTuMKHM aBapHIHOH BEHTHIISIIMH HAacTpauBaroTCcsd Ha Crpx. BBITSIKHEBIE
TPYOBl HEe JOIDKHEI PacIiolararbCsd B MecTax BO3MOJKHOI'O CKOIUIEHHS JIOJEH HIH BOIH3H
BCACHIBAIOIIMX VCTPOHCTB BEHTH/LIIHOHHBEIX CHCTEM. KpaTHOCTH BO3AYyXO0OMeEHa JIOJIKHA
OBITH HE MEHEE 8 Pa3 B Yac, HO YCTAHABIIMBACTCS CAHCIIYKOaMH B 3aBHCHMOCTH OT BPEHOCTH
BemecTBa (Hg- 60-100 pa3z).

KoHanmuoHepsbl

B ripuGopocTpoeHHH IIMPOKOE IMTPHMEHEHHE HMMEIOT KOHIHIIMOHEPEI - armiaparhbl IS
ABTOMATHYECKOH O0paloTKH BO3AyXa, IIOJaBaecMOro B ITOMelleHHe. OHH OO0eCIIeYHBAarOT
OITTHMAJILHEIE ITapaMETPhl MHKPOKIIMMATa M YHCTOTY BO3AyXa B ITOMEINEHHH HE3ABHCHMO OT
BHEIIHIX YCIOBHH.

MeCTHEIE:

BOITYX H3 NOMEILCHHA

TEIIOHOCHUTEID
1 — xopryc, 2 - GHILTP OYHCTKH BO3AYyXa, 3 — KalopHdep, 4 — KanyeylaBIUBarensb, S -
yBJIaXKHHTEIbHAS KaMepa (IS ITOBBIIIEHHS BIIAXKHOCTH), 6 - SIIEKTPOJIBHIATENh BEHTHIIITOPA.
OcHOBBI paciera Bo3JyX000MeHA.
Pacuer BO3ayxooOMeEHA IMPOH3BOMUTCS B 3aBHCHMOCTH OT KOIIMYECTBa PabOTaroIHX,
OT HaIM4YHMSI B BO3AyXe paOdoyeH 30HBI BPEOHLEIX IIapOB, IAa30B, IIBUIM, H30BITKOB
BIIArOCOIepKaHIs H H30BITKOB SBHOI'O TEIITA.

OOKYMEHT UDﬂﬂHCﬁ.H AIOIMTHX KOIHYCCTBO BO3AVXa OIIPEACIIACTCA
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
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7 - KOIIMYECTBO pabOoTaroIHX,

L - pacxoj BOo3/1yxa Ha OJHOTrO padOTaroIIETO.

B COOTBETCTBHH ¢ CaHHTapHBEIMH HopMamH CH 245 - 71 pacxox Bo3gayxa Ha OJHOIO
PaboTaroIero MOXeT OBITh:

- 1ipu V < 20M° Ha. oxHOro padoraromero L = 30 /4, e V -00beM ITOMEIIEHH ST,

-mpu V =20 - 40M° L =20 a/u;

- pu V > 40M° H IIpH OTCYTCTBHH BBIJENEHHII BPEIHLIX BEINECTB BO3LYX paboueil
30HBI JOITYCKACTCS €CTeCTBEHHAS BEHTHIIAIIS, €CIIH HE IPEIBSBIISIOTCS JIOIIOIHHTEIIBHEIE
TpeOOBaHHSA K BO3AYXY B IIPOM3BOACTBEHHOM  IIpolecce. lIpH OTCYTCTBHH OKOH H
OTKPHIBAIOIIXCS CTBOPOK L > 60 M>/4 Ha OJHOT'O YeIIOBEKa.

[Ipn BeIgEHEHHMHM B BO3AYX pabdoueH 30HBI H30BITKOB BJIIArH pPacxXoJ] BO3AyXa
OITPENETISIETC S 3aBHCHMOCTBIO:

_G. . [MP/a] | roe
Lo /{K-E_KJ)-]_O_A

Ggr - H30BITOK BJIArH, ITOCTYIIAKOIIEH B ITOMEIIeHHe, KT/,

K> - KOIHYeCcTBO BJIarH, VAAISIEMOe BO3YXOM ITIOMEIIEHH S,

K| - KOImM4ecTBO BJIarH, ITOCTYIIAEMOE B BO3YX B IIOMEIICHHH.

[Ipn BBIZENIEHHM B BO3AYX padouell 30HBI BPEAHBIX BEINECTB PacxXold BO3AyXa
OITIpEIeIIE TC I 3aBHCHMOCTBIO:

_WYG. , [M/]
L. /t: -CJ)10”

Ime W = 1,2 - 2 - KoappHIHEeHT HepaBHOMEPHOCTH paclpejlelIeHHs BPEIHBIX BEI[eCTB
B BO3yXe paboueH 30HHI,

C» - KOHIIEHTPAILMS BPEAHBIX BEIIECTB B BO3AYXE, YIAISIEMOM H3 IIPOH3BOACTBEHHOIO
rtomerneHus [mr/m° ], Ca > Crpge ;

C1 - KOHIIEHTpAIMS BPeJHBIX BELIECTB B BO3AYXE, IIOCTYIHAKOIIEM B pabouyio 30HY, C;
<0,3°* Cr ;

Ggs - KOJIMUECTBO BPEAHEIX BEMIECTB, IIOCTYITAIOINX B Pa00YYIO 30HY | KI/4].

Eciau B BO3myXe pabouel 30HBI HAXOMSATCS BEIIECTBA OXHOHAIIPABIIEHHOI'O JIEHCTRHSL
TO CYMMApHEIH (OONHII) pacXod BO3AyXa paBeH CYMME PacxXOJIOB BO3AyXa IS YAaleHHS
Ka K Or'0 BEIECTBA B OTAEIILHOCTH.

[Ipn Hammumm B BO3AyXe padodeHd 30HBI HM30BITKOB SBHOIO TEIDIAa PacXol BO3AyXa
OIPEHEIISIETC I 3aBHCHMOCTBIO:

36000, , [p/a] , Tre
" = 7? C-(z.~1)

QHHT - H30BITOK SIBHOTO TEIINA. ,HJIH TCILIIOIO IIEPHOJ4 I'0Ja

Q,.=22+Q -0 - e

2 - cyMMapHOe TEIIO OT TEXHOIOTHYECKOr 0 000pYI0BaHH T,

Qcp - TEIUIO OT COJHEYHOH pajuallMH (JI1 TEIUIOTO IEpHOAA Tofa), AT XOIOJIHOr O
neprofia roga Qqp=0, Torma Qcep =2Q — Qn ;

Qn - TEIUIOBEIE IIOTEPH,

P - IDIOTHOCTh BO3IyXa, KI/M’, AJII HOPMaIbHBIX YCIoBHil Ipu t = 20°C p =1,205
KI/M-:

C - TEIUIOEMKOCTh BO3AYXA,

{2 - t1 - Pa3HOCTD TEMIIEPATY]P YAAISIOIIETO H IIOCTYIIAXOIIETO BO3AYXA,

K = Ls/V - K03 pHIrHeHT KpaTKOCTH BO3yX000MeHa;

V - 00BEM IIPOH3BOACTBEHHOI'O IIOMEITEHIS.

Uragmraers nonmemsas By rarrn wrararran ™ aeTCA B 3aBHCHMOCTH OT BPEHOCTH BEIIECTRA.

AOKYMEHT nNogrnMcAH
SNEKTPOHHOW Moanuvchbio
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
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MHorme TexXHOIOTHYeCKHe TPOIECCHI B IPHOOPOCTPOSHHH  MPeIbSBISIOT
TIOBBIIIIEHHBIE TPeGOBaHHS K BO3AYXY, IIOCTYITAIOIIEMY B pabouyr0 30HY H BBIOpPaChEIBaEMOMY
B aTMocdepy. T.0. O4UHCTKa -HeoTheMiIeMas 4YacTh TeXHOJIOTHYeCKOro Ipoliecca (CM. CX.
BEHTHJISIHH).

JImsT O4HCTKH BO3[IyXa OT BPEAHBIX Ta30B IPHMEHSIIOTCS CIEAYIOIHE (PH3HKO-
XHMHYECKHE MeTOJIBI:

1) IMpOMBIBKAa TIa30B PacTBOPAMH PearcHTOB, CBSBBIBAIOINIHX ITPHMECH XHMHYECKH
(xunvigeckas abcopOarus);

2) IPOMBIBKA T'a30B PAacTBOPHTEISIMH - ITOIJIOIEHHE BPeIHBIX BeHIeCTB ((pr3myeckas
aGcopOIm);

3) IornoIeHHe Ta30B TBEPBIMH BellleCTBaMH (COpOeHTaMH) -aICOPIH,

4) ¢pnu3HUecKoe pa3fielIeHHe Ta30B - KOHAeHCAIHsI KOMIIOHEHTOB;

5) TepMHYECKHIT MeTOJ, OUHCTKH (TIpsAMOE HIH KaTalIHTHYEeCKOe CKHTaHHE).

JImsT OYHCTKM BO3AyXa OT IIBUIM TNPHMEHSIIOTCA IBIJIEOCAAHTENIbHBIE KaMephI
(rpaBHTAI[MOHHBIII THII TIBUIEYTIIaBHTETIEH ), IHKITOHBI (MHEPIMOHHBII THII
NBIIEYIIABIIMBATENeH), PpyKaBHBle (HILTPH (TKAHEBBIH THII  IIbIIEYJIaBIHBaTelIei);

SIEKTPOPIIBTPHI (3IeKTPHYECKHI THIT IbIIEYIIaBIHBATENIEH ).

Cxema TLINeoCaJHTeTRHOH KaMePhI!
HHCTRIA

BOINY X

IPAZHGIH
BOIOYX '

NBITE

CKopocTh JBIKeHHS - (0,2 M/c;, yaanseT YacTHIIBI 40 20 MKM; KJIacc OYHCTKH - V.

[ {MKJIOHEI:
YHCTEIN BO3IYX

salpaiHcHHBIH
BO3AYX

OB TE
Kmnacc ounictku -II-V; ypamsger yacTHipl pasMepoM (2- 20) mxm, KIIJT = 95%. Ilpu
IIPHMEHEHHH MOKPOH OYHCTKH 3(p(eKTHBHOCTH IOBbIIMaeTcs (o 11 Kmacca oUMCTKH).
PykaBHBIE (QHIBTPHI (KaK B IBITIECOCE):

_ J fF > YHCTRH BOATYX

’ +——- TPA3HEIH BOIIYX

HoHmsanus Bo3ayxa.

OTO IIPOLECC IIPeBPAIIEHH I HEHTPAJIbHBIX YAaCTHI[ B 3apsKeHHBIE YaCTHIIHL.
HoHmzainga MoxeT ObITh:

* ecTeCcTBeHHAA

AOKYMEHT NMOAMNUCAH
QNEKTPOHHOW MNoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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EcTecTBeHHas - TIIPOXOAHT IIOBCEMECTHO M IIOCTOSHHO BO BPEMEHH 3a CUET
BO3JIEHICTBHS Ha BO3AVIIHVIO CPely KOCMHYECKHX H3IIYUEHHII M YacTHI[, BIOpaChIBacMBIX
PaIHOAKTHBHBIMI BEIECTBAMH IIPH PacIIae.

TexHOTOormyecKass - IIPOHCXOAHT ITOA BO3AEHCIBHEM Ha BO3AYX paboyeH 30HEI
PaJHOAKTHBHOIO, PEHIT€HOBCKOIO, YIBTPAa(pHOIECTOBOIO H3IYUEHHH, IIPH TEPMO3MHCCHH,
poroapPekxre. UMeeT MecTO B MAaIMHHLIX 3anaX 5BM, B moMelleHH IX JJISI JHCIIIEEB,

BJIEKTPOYCTAHOBOK, BO3JI€  BJIEKTPOBBIIIPAMHTEIIEH, BBICOKOBOIBTHBIX  JIHHHSX
3JIEKTpoIlepeaay, IIPH KOHIHIITHOHHPOBAHHH BO3AYXa H IIP.

HMcKycCTBEHHAsI - OCVYILNECTBIISIETCS CIIEL[HAJIBHBIMH YCTPOHCTBAMH - HOHH3aTOPaMIH,
KOTOpPEIE OOecCIleYHBalOT B OrpaHHYEHHOM OO0BeMe BO3AVIIHOH Ccpedbl 3aJaHHYIO
KOHILIEHTPALIIO HOHOB HeOOXO{HMOM ITOJIIPHOCTH.

HMOHEI XapaKTepH3VIOTCS ITOABHKHOCTBIO H 3aPSIOM.

B 3aBHCHMOCTH OT IIOJBI)KHOCTH HOHBI Pa3jIHYarOT: JIETKHE, TSOKelble, JIOHXKeBeHA U
CBEPXTSIKETIBIE.

[Iporecc oOpa30BaHH HOHOB COIPOBOKAAETCA OJHOBPEMEHHO H HX HCUYE3HOBEHHEM.

B 3aBHCHMOCTH OT COOTHOIIEHHS HOHH3AIMH H JeHOHH3AI[MH YCTaHABIHBACTCS
OIpeJieJIEHHAS CTENeHh HOHH30BAaHHOCTH BO3ayxa. B coorBercTtBHH ¢ ['OCT 12.0.003 - 74
CCBT xaxk mu30BITOK, TaK H HEJOCTATOK KaK ITOJIOKHTENIPHBIX, TAK H OTPHILATEIILHBIX HOHOB
OTHOCHTCS K BpeJHBIM ITPOH3BOJICTBEHHBIM (PaKTOPAM.

CTelleHb HOHH30BAHHOCTH BO3JyXa - OIIpelesIeTcd KOIMHYECTBOM HOHOB OOEHX
TIOJISIPHOCTEH B OJHOM CM° BO3LyXa H II0Ka3aTelleM IO IPHOCTH,

H:IT—H/+ _
I 17

rae II7, I - kommdecTBO "+ M "'-" HOHOB.
KomnmyecTBo HOHOB B pabouen 30He HopMmupyeTcsa CH 2152 - 80.
Y CTaHaBIIMBAETCSI HOPMHPOBAHHOE YHCIIO HOHOB:

IIOKa3aTelb KOJIHYECTBO HOHOB B | CM° BO3/IyXa ITOKa3aTelb
1" 1T
MITHHMAaIIbHO- 400 600 0,2
OIITHMAIIbLHEIE 1500-3000 3000-5000 -0.5-0
MaKCHMAaJIbHO- 5000 50000 -0.05-0.,05

l[J'L‘rI HOpMAJI3allHH HOHHOI'O COCTABd BO3AYXa ITPHMCHACTCA.
* IIPHTOYHO-BBITDKHAA BCHTIUIAIHA,

* YAaJICHIIC pﬂﬁﬂlﬂ[}{ MCCT H3 30H GﬁpﬂBGEElHIIH HOHOE,

* aBTOMaTHYECKOe PETVIIHPOBAHHE HOHHOI'O COCTdBA,

* IpYIMIOBBIE WIH HHAMBHAYAIbHBIE HOHM3aTOphl. CormacHo OCT 11.296.019 - 76
KOMITEH CAIH ST HOHHOH

HSAOCTATOUYHOCTH OCVYIICCTBIIACTCA IICI{}"GGTEEHHGﬁ HOHHM3ALMEH 3a CUET
IMPHMCHCHH A a3pPOHOHH3aTOPOB.

CxeMma HCKYCCTBCHHOI'O HOHH34ATOpPaA.

1 - BO3OYXOPACIIPEAEIHMTENL, 2 - BO3AYXOBOJ, 3 - VIIPaBISIOIIHMH SMEKTpon, 4 -
OOKYMEHT NOAMNUCAH
ANEKTPOHHOW NMOANUCHIO
CepTudpukar: - 12000002A633E3D113AD425FB50002000002A6
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IInTaercsa or BRICOKOBONIBTHOrO HMCTOUHHKA: S000 B u BrIIEe I= IIpH COBMEIEHHH B
OIHY CHCTEMY JIBYX VHHIIOIIIPHEIX a3pOHOHH3aTOPOB oOpasvyercs OMITOJISIPHEBII
PETYIUPYEMBIH  a’pPOHOHH3ATOpP, KOTOPBIH OOECIeUYHBAaEeT HOPMHPOBAHHBIH  VPOBEHB
HOHM3AIMH. IS H3MEPEHHS HOHOB ITPHMEHSIOTCS CUETUHKH a’3poHOHOB THiia CAHW - TT'Y
i ACH.

HMcneitanuss M HalmajgKy CHCTEM BEHTHIIHH M  KOHJMIMOHHPOBAHHS BO3JVXa
OCVIIECTBISET IIPH HX IPHEMKE H B IIpolEecce sKcIvryatanud. [IpH mpHeMKe HCIIBITaHHE
IIPOBOMAT  IIOCIIEe  OKOHYAHHS  CTPOHTEIBPHO-MOHTAXHBIX  paloT 0  YCTAaHOBKH
TEXHOJIOTHYECKOT0 000PYIAOBAHHS IIH ITPH €r0 YaCTHYHOH 3arpy3Ke.

B COOTBeTCTBHH ¢ IPOEKTOM IIPOBEPHAIOT:

ITPOM3BOAUTEIIFHOCTE H TIOJIHOE JABJIIEHHE BEHTHIATOpa, OOBEMHBIH PAcXO]] BO3IYXa,
ITPOXOAAIIETO Yepe3 OTAEIIBHBEIE BO3AYXOIPHEMHBIE H BO3IYXOBBIOIYCKHBIE YCTPOHCTBRA,
TEIUIONPON3BOAUTENIbHOCTh  KaJIOPH()EPHBIX  YCTAaHOBOK, PeXHM  pabdoTel  HACcOCOB
OPOCHTENBHAIX KAMED, ITapaMETPEI BO3yXa, IIOCTYITAOIIET O B IIOMEII[EHIIE.

Jlma oneHkH 5 @eKTHBHOCTH BEHTHWISAIHH B IIPOIecCe HSKCIUTyaTal[HH CHCTEMEI
ITPOBOAT TEXHHYECKOE H CAHUTAPHO-THIHEHHYECKOE HCITBITAHHE YCTAHOBKI.

IIpH TeXHHYeCKOM HCIILITAHAHA BEHTHIAIHOHHONR YCTAHOBKH OIpeae/isier:

a) IIPOH3BOJAUTEIILHOCTE H IIOJIHOE JlaBIeHHEe BEHTHIJIITOpPAa, a TAKXE YacTOTy
BpAaIllEHI I KOlIeca BEHTHIIITOPA H POTOPa 3IEKTPOABHTATEN S,

0) pacxompl YAAIsSeMOr0o H ITOJZAaBacMOT0 BO3AYXa, CKOPOCTH JBHKEHHS BO3AyXa B
BEHTHISIIHOHHBIX KaHaJIaX, BRITYCKA €r0 M3 IPHTOYHBIX HACAJOK H OTBEPCTHH, BCACHIBAHHS B
CEUCHHMSIX BBITSDKHBIX OTBEPCTHIL, a TAKXKe PaCIIpellelIeHHe, PacXoJa BO3ayxXa IO OTIEIbHBIM
y4yacTKaM BEHTHISIIHOHHOH CETH,

B) TEMIIEpATypPy IIPHTOYHOIO M VJAAISeMOIO BO3AyXa, COIPOTHBIEHHE H
TETIOIPON3BOIUTEILHOCTS KaIOPH(EPOB;

T') IIPOITYCKHYIO CITIOCOOHOCTH H COITPOTHBIIEHHE IbLIEYIaBIHBATeIeH H (DIIIETPOB,

1) OXJIAXKIAaOIYE0 MOIITHOCTE BO3AYX0O0XJIaAHUTENeH H XOIOJHIbHBIX YCTaHOBOK,

€) XapakTep pabOoThl OPOCHTEIIBHBIX KaMep (pacxo H TeMIIEPATYPY BOABL, KOITHYECTBO
HCITAPSIFOINEHCS H KOHAEHCHPYIOIIEHCS BIIArH),

’K) HaIM4He IIOJCOCOB HIIM yTeueK BO3AyXa II0 OTJEIbHBIM 3IIeMEHTaM CHCTEMEI
(BO3IyXOBOABI, (pIIAHIILI, KaMEPEL, (PHITbTPEI H KOHIHI[HOHEPEI).

IIpp caHHUTAPHO-THTHEHHYECKOM MCIBITAHAH BEHTH/SIHOHHBIX CHCTEM
omnpeaeasoT 00eCIIeYHBAET I BEHTHILIIHOHHAS CHCTEMA:

a) 3aJaHHbBIe 3HAYEHHS TEeMIIEPaTyphl, OTHOCHTEILHOH BIAKHOCTH H CKOPOCTH
IBIDKEHHS BO3AyXa KaK B paboyeH 30He ITOMEIEHH S, TaK H Ha padoyHX MecTax,

0) TpeOyeMyI0 YHCTOTY BO3[yXa KaK B OTHOIIEHHH COJEPKaHHS ITBIIH, TaK H I'a30B,
ITapOB BPEIHBIX BEINECTB M BIIArH,

B) HEOOXOAMMYKO UHCTOTY, TeMIIEpaTypy H  OTHOCHTEIIBHYK)  BIIaKHOCTh
TTOCTVITAIOIIETO B ITOMEINEHHE BO3AYXA,

I) 3aJaHHble 3HAYEHHS TeMIlepaTypbl, OTHOCHTEIILHOH BIIAXKHOCTH H JOITYCTHMOMH
3aIlbNIEHHOCTH H 3ara30BaHHOCTH BO3JyXa YAAIIEMOr0 H3 ITIOMEINEHHS B aTMOC(]eEpY.

OQ(}eKTHBHOCT CAaHHTAPHO-THTHEHHYECKOH BEHTHILIHH CIIEAYET OIIPEIEIsiTh B
TEIUIOE H B XOIIOJHOE BPeMEHA I'ojla, TaK KaK OHA 3aBHCHT OT HAPYKHBIX METEOPOIOTHYECKHX
YCIIOBHIL.

B maxHOHN paboTe caHHTapHO-THTHEHHYECKHE HCIIBITAHHS HE TTPEIYCMOTPEHHI.

Anmaparypa JJisli TEXHHIECKOT0 KOHTPOJIA 32 padoToil BeHTHISIHOHHbIX CHCTEM

CorjacHO ['OCT 12.3.018-79 "CHCTEMBI  BEHTHISI[HOHHEIE. MeTompl
A3POAHHAMHYECKHX HMCIILITAHMI" I H3MEPEHHS JABIIEHHI M CKOPOCTEN JABHKEHIS BO3IyXa

ACKYMEHT NOONUCAH 5paHBl VUACTKI C DACIIONOKEHIEM MEDHBIX
SNEKTPOHHOW NOANUCHIO P ¥ P P
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6 paBIIHUeCcKHX AuaMeTpos (Dn , M) 3a MecTOM
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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BOBMYVIIEHHS ITI0TOKa (OTBOARI, IIMOephl, JAHapparMel H TJII.) H He MeHee JOBYX
THIPABIHYECKHX JHAMETPOB ITIEPE] HIM.

HPH OTCYTCTBHH ]’[pﬂI‘vIDJ]IIHEﬁHLIX YHACTKOB HeoOXOIHMOH JIJTHHBI HOITYCKACTCA
pPacIiolaraTb MEPHOEC CCHUCHIIC B MCECTC, ACITAINCM ELIﬁpElH}[BIﬁ AJIA H3MCPCHHA YH4dCTOK B
OTHOIIeHHH 3:1 B HalIPpdBJICHHH  ABHXKCHHA  BO30YXAd. FI[I[pHBHIHE:CIGIﬁ AHAMCTP

OIpeeIsieTc A 1Mo (popMylie
4F
Dh = —
11

rae  F- momans, Mm%, [1 — ImepHMeTp cedeHHsL, M.

JloImyckaeTcs pasMellaTh MePHOe CedeHHe HEIOCPEIACTBEHHO B MECTE BHE3AITHOIO
pacIMpeHHsl HWIH CYKEHHS TIIOTOKa. Ero pasMep B 53TOM cIydyae IIPHHHMAKOT
COOTBETCTBYIOIINM HaHMEHbBIIIEMY pa3MepPy KaHala.

KoopauHaTel TOYEK H3MepPeHHH JaBIEHHH H CKOPOCTEH, a TAaKXKe KOIHYECTBO TOYEK
onmpeJielsroTca (OpPMOM H  pa3MepaMH MEPHOTO ceuyeHHsS Io pHc.l. MakcumManpHOe

OTKJIIOHEHHE KOOPJAHHAT TOYEK H3MEPEHHI OT YKa3aHHBIX Ha YepTesKe He JOJIKHO IIPEBBIIATh
+10%.

A+ CUNW] e A

Puc. ] KoopHHATEI TOUEK H3MEPEHHH JaBIEHHH H CKOPOCTEH B BO3AYXOBOJaX
IUIHHAPHYeCKOro ceueHHusa rpH 100< D >300 v

KonmyecTBo H3MEPEHHH B KaKIOH TOYKE JIOIKHO OBITh HE MEHEE TPEX.

[IpH MCIIOB30BaHHH aHEMOMETPOB BPEMS H3MEPEHHS B KaXKIOH TOUKE JOIKHO OBITH
He MeHee 10 c.

g aspogHHAMHYECKHMX HCIIBITAHHH BEHTWISIHOHHBIX CHCTEM IIPHMEHSETCS
CIIeQVIOIIas araraparypa:

a) KOMOHHHDPOBAaHHBIH IIPHEMHHK JaBJIeHHSI - IS H3MEPeHHSI JHHaMHYECKIX

IaBJIEHHH IIOTOKA IIPH CKOPOCTSIX JBHKEHHS BO3AyXa Ooree 5 M/C M CTaTHYECKHX JIaBJIEHHH B
YCTaHOBHBIIHXCS ITOTOKaX (PHC.2);

-

' '
- +

KoMOHMHHpOBAaHHBII IIpHEMHHK JaBJIeHHSI (ITHEBMOMeTpHYecKad TpyOka IIuTo-
[TpanaTa)

0) middepeHIIHATIbPHBIE MaHOMeTPHI KiTacca ToyHOCTH oT 0,5 1o 1,0 mo I'OCT 11161-
71, TOCT 18140-77 u t1saromeper 1o I'OCT 2648-78 - miIs perucrpaiii IIEpPernagoB
IIABIICHHIH

B) aHeMoMeTpHI 110 ['OCT 6376-74 1 TepMOaHEMOMETPHI - IS H3MePeHH I CKOPOCTeH
BO3yXa He MeHee 5 M/C;

N e e e e e e :
OKYMEHT NOANUCAH HHAC 1,0 - JJIA H3MCPCHHA JaBJIICHHA B
SNEKTPOHHOWM NOANUCHLIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 OCTIH He HIDKe 1?0 mo TOCT 13646-68 1
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

yxa;
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e) TICHXPOMETPHI Kilacca TOUHOCTH He HInke 1,0 mo I'OCT 112-78 - mmnsa u3sMepeHHS
BIIAXKHOCTH BO3/IyXa.

Tpyoxa Iluro-IIpanarjasa cocrtouT H3 JIBYX TPYOOK, BCTaBIEHHBIX OJHA B JIPYIVIO:
BHYTPEHHSS - COEQHHEHA C ITONYINAPOBOH TI'OJIOBKOH, HMEIOIEH OTBEPCTHE Ha KOHIIE,
IIpETHA3HAYEHA JIIIT H3MEPEHHS ITOITHOT'O JaBJIEHHS, HApyKHas - HMEET Ha COTHYTOM Y4YaCTKE
IBa OTBEPCTHA I H3MEPEHH ST CTaTHUECKOI'O JTaBIIEHHS.

[Ipu rpoBeieHHH H3MePEHHH TPYOKY BCTABISIOT BHYTPh Yepe3 H3MEPHTEIbHBIE ITFOUYKH
B CTEHKaX BO3AYXOBOJOB. TpyOKka yCTaHABIHMBAEcTCS IEPIEHIUKYISAPHO K OCH BO3IYXOBOIA
TaK, YTOOBl HAKOHEYHHK e€ OBl HaIpaBJIEH IIPOTHB ITOTOKA BO3JyXa, a OCh HAKOHEYHHKA
ObliTa OBI IapajlielIbHa ITOTOKY BO3AyXa (CM. IDIaKaT Ha CTEH/E).

HcrnonesyeMblli B pabdoTe U -00pasHBIH BOASHOH MAaHOMETP ITO3BOJISIET H3MEPSTH
IaBlIeHHe B Krc/M”. J[TIS MTOMydeHH s AaBlIeHHs B [1a H3MepeHHOe 3HaYeHHe NaBIEHHS CIIEAYeT
yMHOXHTh Ha 9.,81m/c’. Ha pmc.3 IokazaHa cxeMa H3MEPEHHA ITOIHOIO, CTaTHYECKOrO H
JIHHAMHYECKOIO JABIEHHH C ITOMOLIBI TPYOKH IIurto-llpanarnsga m Tpex BOASHBIX U -
00pasHBIX MAaHOMETPOB.

[Ipn ckopocTSIX BO3AyXa B BO3AYXOBOJAAaX MeHee 5 M/C  HCIIOIb3YIOTCS
MHKPOMaHOMETPEL. CxeMma ITpHcoeqHHEHHS TPYOKH IIuro-IlpaHaris x MHKpoMaHOMEeTpaM
ITOKa3aHbI Ha pUC 4.

B neBon yacTH pHc.4 ImoKasaHa cxXema ITPHCOSIUHEHH S IIUIaHT OB IIPHEMHIKA JTaBIICHI S
K MHKPOMAHOMETPY IPH H3MEPEHMH TaBJIESHHIII HA BCACHIBAIOIIEH CTOPOHE BEHTIISIIHOHHOM
yCTaHOBKH. Tak Kak IIpH 3TOM BHYTPH BO3JAYXOBOJa JaBJIEHHE MeHbIIE aTMOC(EpPHOro, TO
HIDKHHH MaHOMETP, COEIHHEHHBIN IIUIAHTOM € KOHI[OM TPYOKH CTaTHYECKOI'O JHABJIEHH,
IIOKaKET CTaTHYECKOe JlaBIeHHEe B MIJIINMeTPax BOASHOro cToinda (IH B KIIOrpaMM-CHIaX
Ha KBaJPaTHBIH METP), H CTOIOHK KHJIKOCTH B HEM OyJIeT MOAHSIT aTMOC()EPHBIM JaRIeHHEM
Ha VPOBEHb IIOHIKEHHOIO JMJaBIEHHS B BO3AYXOBOAe. Ha BcacwkIBaroIell CTOPOHE
BEHTUIISITOPA CTaTHYeCKOe JaBiieHHe Ps OyieT MaKCHMaIbHBIM, HO C OTPHI[ATEIIBHAIM 3HAKOM.

C N

}

Puc.3. Cxema H3MepeHH S ITOJTHOT0, CTATHYECKOI0 H JHHAMHYECKOIO JaBIIEHHIL C
ITOMOIIBIO TPYOKH [InTO-IIpanarns

Puc.4. Cxema coequHeHNs TPYOOK [Inrto-IIpaHaTing ¢ MHKpOMaHOMET paMI

BOKYMEHT MNOAMMCAH HMO OT TOro, IIpH KakoM H30BITOYHOM

SNEKTPOHHOW NOANUCHIO
Ceprudbuxar: - 12000002A633E3D113AD425FB50002000002A6 YIOKHTETTBHOM IIH OTPHUATEHHOM) BCErza
Bnapeneu: lWebayxoea TatbAaHa AneKcaHapoeHa 3HOC ElJII‘EﬁpElH‘IEGI{GH CYMME CTATHHYCCKOI'O H
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JHHAMITYSCKOI' O ,I[EIBJIE:HIIﬁ:, IIO IIOKA3dHIIO JICBOI'O MaHOMCTPa 6}*’,I[ET IO ﬂﬁCGHIGTHGIﬁ.{y
SHAYUCHHIO MCHBIIIE CTATHYCCKOI'O H 110 3HAKY OTPHLATCIIEHO.

HpﬂBL]IuI MAHOMETD ITPHCOSIHHCH K JBYM KOHIIAM ITPHEMHHKOB JdBJICHIA H IIOKA3BIBACT
Pa3HOCTB ITOJIHOT'O H CTATHYCECKOI'O IlaBIIeHHH:

Pi=-P—(-Ps) = Ps—P =Py,

TeM caMbIM IIOATBECPAIACTCH, UTO Py IONMOKHTEIBHO.

B ]'[pﬂBlDﬁ HaCTIH pIIG.4 ITOKA3dHO PacCIIpcAcIICHHE JdBJICHHA B BEHTHIIII[HOHHOH CETH 3a
BEHTHIIATOPOM, I'J€ B BO3AYXOBOJC H4BJIICHIC BO3JdYXd OOoJIbIIE ElTMDG(l) CPHOI'O. CoriacHO

53TOMY YCIIOBHIO MAaKCHMAaJIbHas PasHOCTh BBICOT YPOBHEH JKHAKOCTH OYIET ITPH H3MEPEHHH
ITOITHOTO JABIEHH S Ha JIEBOM MaHOMETPE, TaK KaK
P =P+ Pa.

[Ipu 1onmoxuUTenbHOM 3Hake Ps 3Ta cymMMa YBelIHUHBAETCS, ITOKA3bIBAEMOE ITPAaBBIM
MaHOMeTpPoM Ps GosbIie aTMOC(EepPHOTrO.

Yacrora BpameHHA Ko0JIeCa BEHTIWIATOPA H BaJa  JIEKTPOJABHraTeJ s
omnpeae/isier CA C IIOMOIIBIO TaXOMETpa H CUETUHKA OOOPOTOB.

CormacHo 'OCT 12.3.018-79 HcIIEITaHHSA CIEAYET IIPOBOAUTH HE paHee 4eM udepes 15
MIH ITOCIIE ITYCKa BEHTHIIIOHHOIO arperara,

[IpH HCIBITAHHSIX H3MEPSIEOT .

6apOMETPHYECKOE JaBIIEHHE OKPY KAIOIIEH BO3AYIIHON cpeabl Ba ., ITa(kre/M?);

TEMIIEPATYPY IIEPEMEIaEMOI0 BO3AYyXa CYXHM H BJIaXHBIM TEPMOMETPaMH
COOTBETCTBEHHO tH t_@ , “C;

TEMIIEPATYPY BO3AyXa B paboueH 30He IIOMEIEHH t, , °C;

JIHHAMIYECKOE JaBIIEHHE TIOTOKA BO3yXa B TOUKe MePHOTr0 ceueHHs Pq; , [Ta(krce/m?) ;

CTaTHYECKOE JaBJIEHHe BO3LyXa B TOUKE MepHOro ceusHus Py, ITa(kre/M);

TIOJIHOE JaBleHHe BO3yXa B TOUKe MepHoro ceuenns P; |, Ila (xrc/ M7);

BpeMs IepeMEIeHH aHEMOMETPA 10 TUIOMIALH MEPHOTI'O CEYEHHS, T ,C,

YHCIIO JIETIEHNIT CYETHOI O MeXaHH3Ma 000POTOB MEXAHHYECKOI O aHEMOMETPA 3a BpeMs
T 00BOJIa CEYEHH S Ny;

JHCIIO 0OOPOTOB N KOlleca BEHTHIIATOPa H Bajla 3IEKTPOABHIATEILS, paa(00/MHH).

HasHaueHWe U XapaKTepUCTUKU Bo3ayxopacnpeaenurenei

B »TOM pazjgene paccMOTPeHBI Ha3HAUYEHHE, YCTPONCTBO H ITPHHIHII JEHCTBHSA
BO3AYIIHOIO AYyIIa H BO3AYXOpacIpeJeIHTes ITPHCTEHHOTO.

Bo3gyiHele gymm - HanOonee 3¢ @eKTHBHOE CpeAcTBO O0ecleYeHHS Ha ITOCTOSHHBIX
paboyHX MecTaX HOPMATHBHBIX IIapaMETPOB MHKpOKIHMara. OcoOeHHO 3] (eKTHBHO
IIPHMEHEHHE BO3AYIIHBIX AVIIEH IPH TEIDIOBOM OONMyYeHHH PpadOdYHX Y ITPOMBIILIEHHBIX
Ie4ei, IpH padoTax ¢ HarPeThIMH CIIHTKAaMH, 3aI 0T OBKaMI.

=)
)

OJOKYMEHT NoanmvucAH |-

IREKTPOHHON HORNMGHIQ BoxoM Bo3ayxa Trma I1][B: I - Bosgyxosox; 2
Ceptuchukar:  12000002AB33E3D113AD425FB50002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa JETIOIA peHICTKa
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CHCTEMSI, ITOJAFOIIHE BO3AYX I BO3AVIIIHBIX IVIIEH, HEIB3S COBMEIATEH C CHCTEMAMH
ITPHTOYHON BEHTHIISIIHH.

JInst oBecrieyeHHs Ha paboyeM MeCTe 3aJaHHBIX TEMIIEPATYP H CKOPOCTEH BO31yXa OCh
BO3IYIIIHOI'O IIOTOKA HAITPaBJISIOT Ha IPYIL YEIOBEKAa TOPH30OHTAIIBHO HIIH CBEPXY IO YITIOM
45°, a g obecrieyeHHS JOIIYCTHMBIX KOHI[EHTPAIMH BPEIHBIX BEINECTB €€ HAIPaBJISTIOT B
THIIO (30HY JBIXAHHS) TOPH30HTAJIBHO HIIH CBEPXY IO YITIOM 45°.

[Ipu gyrmpoBaHHH IO crioco0y HHCIAAAIOIIErO ITOTOKA BO3AYX IToJacTca Ha pabouee
MECTO CBEPXY ¢ MHHHMAJIBHO BO3MOKHOI'O PACCTOSHHS CTPYEH OOJBIIIOr0 CEYEHHS H C MAJIOH
CKOPOCTBIO, TIPH STOM TpeOyeTcSd MEHBINHH pacxoJ BO3AyXa M MeEHBINAS CTeleHb Ero
OXJIAKIEHH S ITO CPAaBHEHHIO ¢ OOBIYHBIM BO3IYIITHBIM JYIIEM.

Kpome craioHapHBIX, IMPOMBIIUIEHHOCTh BBIIIYCKAET IIEPEABHKHBIE a’paTOphl THIIA
[IAM-24 u ap., KOTOpEIE IIPHMEHSIOT IS OOCITYKHBAHH A IUIOIAJ0K, Ha KOTOPEIX paboTaroT
HECKOJIPKO YEIIOBEK.

BosayxopacnpeaeJUTe Nl Pa3IMYHBIX THIIOB HCIIONB3VIOTCS IS PaclpelencHusd
IIPUTOYHOI'O BO3AYXa IS BEHTHJIAIMH, HArpeBaHHI M OXJIaKICHHS ITOMEIEHMI, KakK
IIPABIUIO, HEHAOTEPMHYECKHMH TYPOYIIEHTHBIMH CTPYSMH (KOMITAKTHBIMH. BEESPHBIMH HIIH
3aKPYYEHHBIMH).

B IpakTHKE HCIIOIB3VIOT CS IIIMHAPHYECKHE H KOHHYECKIE, IIPHCTEHHEBIE, ITaHEIIBHEIE,
KAMO3MIHEIE M IeJleBhle,  IPHKOJIIOHHBIE,  IIOTOIMOYHBIE M JIPYIHE  THIIBI
BO3IYXOpACIIPeAeNMTEIEH B 3aBHCHMOCTH OT MX HA3HAUEHHS H YCIIOBHH ITPHMEHEHH 5.

Ha pHc.8 mokazaH TPeXCTOPOHHHH IIPHCTEHHBIH BO3AyXopachpelenurend THiia B,
ITpeAHA3HAYEHHBIN U1 ITOIaYH BO3AyXa HEMTOCPEACTBEHHO B pabOUuyIO 30HY.
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Puc.6. IIpucTeHHBIN BO3AYXOpacnpeaenuTrelns THIa Bl

TpexXcTOpOHHHE TIPHCTEHHBIE  BO3Ayxopacipegenureadn Torios Bl u HB
yCTaHaB/IMBarOTCAd Ha ypoeHe (,7-2.5 M oT mnona. IIpH BRIXOAE CTPYS OTKIIOHSETCS OT
TOpH3OHTAIM Ha 8-10° B HampaBIcHHH [ABIDKEHHS BO3AyXa B BO3AYX0BOJe. Pacuer
IIPHCTEHHBIX BO3IyXOpacIpeAelTeleH IIpHBEAEH B | S5] H APyro clielHaJIbHOH JINTEPaTYpE.

I IOpsmOK BRITTOIHEHHS PaOOTHI:

1. H3yunTh TEOPpeTHYECKHIL MaTepPHAIl.

2. Ornpenenure OCHOBHBIE TEXHHUYECKHE ITapaMETPhl BEHTHILIMOHHOH YCTaHOBKH:
IIPOM3BOJHTEIILHOCTE BeHTHIIATOpa, Ly, IOMHBIH Harmmop BeHTWIATOpa, Pv IpH
3aJJaHHOH 4YacTOTe BpallleHHS KojJeca BEHTHWIATOpa N H  PaCXOLYEMVIO
AIEKTPOABHIATEIIEM BEHTHIISTOPA MOIITHOCTE, N.

3. lloCTpoHTh XapaKTEPHCTHKY BEHTHIISIIHOHHOH CETH.

Texnuka 0e30MacCHOCTH NIPH BHINOJIHEHHH JIA00PAT OPHBLIX PadoT.

1. Bce cTyaeHTbl. cBA3aHHbIe ¢ paboTon B nabopaTopun, 0b6a3aHbl NPOUTU MHCTPYKTaX Mo

AOKYMEHT NOANWUCAH CNUCBLIBAOTCA B XypHane MHCTP YKTaxKa no
INEKTPOHHOW NOAFIMCHEIO

Ceptudurkar:, 12000002A633E3D113AD425FBS50002000002A6

Bok ao 1000 B (ycTaHOBOUYHBLIX, OCBETUTENBHbBIX,
Bnapeneu: le63yxoea TateaHa AnexkcaHgpoBHa
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MeaULMHCKUIA OCMOTP M MHCTPYKTAX No oXpaHe Tpyaa. He anekTpoTexHuYeckomMy nepcoHany,
akcnnyampyrowemy anektpoyctaHoskn go 1000 B, npowegwiemy MHCTPYKTaX N NPOBEPKY
3HaHWK no anekTpobesonacHocT, npuceaneaeTcd | KBanudcukaynoHHana rpynna gonycka c
ochopMneHnem B XXypHane yctaHoBneHHoW chopMmbl ¢ 0BA3aTENBHON POCNUCEIO
NpoOBEpPAOLLEro U NP OBEPAEMOroO.

3. Bce nuua, cBA3aHHble ¢ paboTon B nabopatopuu, 4OoMKHbI cobnogaTe Npasuna BHYTPEHHEro
TPYAOBOro pacrnopsjKka, yCTaHOBMEHHbIE PEXUMbI TPYAAa U OTAbIXA.

BonpocskI 115 codeceJ0BaHUA:

1. THIBI BEHTHIISIIIHH.

2. OCHOBEHI pacyeTa BO3LYX000OMEHA.

3. O4yHCcTKa BEHTHIIIIHOHHOI O BO3yXA.

4. MoHuszarms Bo3ayxa.

5. TpeOoraHHS TIIPeABSBISEMBIE IIPH TEXHHYECKOM HCIBITAHHH  BEHTHISIITHOHHOM
YCTAHOBKH.

4 CaHHTapHO-THTHEHHYECKHE HOPMEI IIPeAbABIISIEMBIE IIPH TEXHHYECKOM HCITBITAHII

BEHTHIIIIIHOHHBIX CHCTEM.

5. Armmmmaparypa i1 TEXHHUYECKOr O KOHTPONIA 3a paboTOH BEHTIISIHOHHBIX CHCTEM

CIIICOK PEKOMEHJIYEMOH JINTEPATYPBI
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2. dic.academic.ru — Online coBapH H SHIMKIIONEIHH
3. www.techdocument.info — TexgoxkymeHT - J[OKYMEHTHI IS HHXKEHepa, CTPOHTEIS,

IMPOCKTHPOBIIHKA, CTYJACHTA...

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

68



MUWHUCTEPCTBO HAVKH U BBEICIIIET'O OBPABOBAHUS POCCUNCKOU OEJIEPALIUHA
OEJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJIEHOE
YUYPEXJIEHUE BEICITEI'O OEPA3OBAHHK A
«CEBEPO-KABKABCKUU ®EJIEPAJILHBEIA YHUBEPCUTET»

[Iaruropckti vHCTHTYT ((prmian) CKOY

METOJJNYECKNE YKA3AHIWA

10 OpTraHN3AI[UN I IPOBEICHIIO CAMOCTOSATEIILHBIX pabOT 10 JUCITUILIIHE
«IHXeHepHBIe CHCTEMBI 3aHHI H COOPYKEHHH (TeIUIorazocHa0KeHHe ¢ OCHOBAMI
TEIIJIOTEXHHKH) »

IUIS CTYIEHTOB HalrpaBiieHHS IToAroToBKH 08.03.01 CTpoHTEnbCTBO
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SNEKTPOHHOW NOAMUCHIO
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BBeaeHne

MeToanyecKHe YKa3zaHHS H 3aJaHHS JUIS BBIIIOIMHEHHS CaMOCTOSTEIbHOH PpadoTHI
CTYAEHTaMH I10 JHCHHIUIHHEe «MHXKeHepHBIe CHCTEMBI 3JaHHH H  COOPYKEHHH
(TerororazocHaO)keHHe C OCHOBAaMH TEIUIOTEXHHKH)» II0 HaIpaBIEHHIO IIOATOTOBKH
O0akanaBpor: 08.03.01 CTpoOHTENLCTRO.

MeTtoamyeckoe mocoOHe COAEPKHUT BeCh HeOOXOMHMBIH MaTepHal IS BBIIOTHEHHS
CAMOCTOSTEJIbHON PadoThl IO AHCHIMIUIHHE «MHKEHEpPHBIE CHCTEMEI 3JaHHI H COOPYKEHHH
(TeroorazocHalO kKeHHe ¢ OCHOBAMH TeIUIOTEeXHHKH ).

B JaHHOM METOAHYECKOM IIOCOOMH IIPHMBEAEHBI TEMBI M BOIIPOCHEl  JUIS
CAMOCTOST EIIbHOI'O H3YUEHH 5.
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1. O0mana xapakTepHCTHKA CAMOCT 0ATeJILHOMH PadoThI CTYAEHTA

CaMocTosreibHas padota — 370 BH YUeOHOH JeATEIbHOCTH, BBIITOIHAEMBIN YUAIIHMCS
0e3 HEMOCPEACTBEHHOIO KOHTAKTa C IIPeIlofaBaTelIeEM HIIH VYIIPaBISEMBIH IIPENofaBaTelIeM
OIIOCPENOBAHO Yepe3 CIIEIHAIbHBIE YYeOHBIE MAaTEpPHAJIBI, HEOTheMIIEMOE O0O0S3aTEIbHOE
3BEHO ITpollecca OOYUEHHS, ITpeAyCMaTpPHBAIOIIEE IPEKAe BCETO0 HHAMBHAVAILHVIO PaboTy
VUalllHXCd B COOTBETCTBHH C YCTAaHOBKOH IIpPelojaBarells M YieOHHKA, IIPOrpPaMMEI
OOVUEHHS.

Ha coBpeMeHHOM 5Talle CaMOCTOSTENIbHYIO padoTy CTYAEHTA CIedVyeT pas3leiMTh Ha
pabory ¢ OyMaXHBIMH HCTOYHHKAMH HH(pOPMAIIHH, T.e. yueOHHMKaMH, MeTOHYeCKHMH
ITOCOOHSMH, MOHOTrpapHsIMH, JKypHalaMH H T.JI. H SJIeKTPOHHBIMH HCTOYHHKAMH
HH(]pOpMaIHH, T.€. JOCTYII K 3IeKTPOHHBIM pecypcaM depes MHTepHET.

CerogHs CaMOCTOSTEIIBHYIO paboTy CTYAEHTAa HEBO3MOXKHO IIPeACTaBHTL 0Oe3
HCIIONb30BAaHHI HH(pOpMAIHOHHOH ceTH — MHMHTepHeT. HeoOXOOHMOCTH HCIIOIB30BAHHA
MHTepHeTa BO3HHMKAeT HE TOIBKO IIPH IIOATOTOBKE K IIPAKTHUYECKHMM M CEMHHAPCKHM
3aHSATHSIM, HO, B OOIBINEH CTENEHH, NPH HaIMCaHMH Pa3sIHYHBIX HCCIEAOBATEIBCKHX U
TBOpUYeCKHX pabor. MHOrHe coBpeMeHHbIE MOHOTPa(pHH, ITIEPHOIHYECKHIE KYPHAIbl H3JaHEI
TOJILKO B 3JIEKTPOHHOM BHIE H ¢ HUMH MOHO ITO3HAKOMHTECS TOIIBKO B MIHTepHETE.

Ilen M 3aJa49d CaMOCTOATEJIbHOH PpadoTbl: (POPMHPOBaHHE CIIOCOOHOCTEH K
CAMOCTOSITEIIbBHOMY  IIO3HAHHIO M OOVYEHHIO, IIOHCKY IJIHTEparyphel, OOOOIIEHHIO,
O()OPMIIEHHIO H IIPEeJCTABIEHHIO ITOIYYEHHBIX pPe3yibTaToB, HMX KPHTHYECKOMY aHAIIH3Y,
IIOMCKY HOBBIX H HEOPIHMHAPHBIX PEINEHUI, apryYMeHTHPOBAaHHOMY OTCTAaHBAaHHIO CBOMX
ITPEIJIOKEHHH, YMEHHH ITOAT OTOBKH BEICTYIUIEHHH H BEJEHHS JHCKYCCHIH.

KoMnereHnun o0y4iaroierocs, (popMupyeMble B pe3yibTaTe 0CBOCHHSA JHCIHILIHHbI
HarmveHoBaHIe KOMITETEHITHH

VHIEKC QopMyIIHPOBKA:
CrrocoOeH IMPHHHMATh PelIeHHs B ITpodeCCHOHAIBHOH cepe, HCITONb3YS Te OPeTHYECKHE
OIIK-3 | OCHOBEI H HOPMAaTHBHVIO 0a3y CTPOHTEIILCTBA, CTPOHTEIBPHON HHAYCTPHH H KIIIHIIHO-
KOMMYHAJIBHOI' O XO3SHCTBa
Crroco0eH HCITONTL30BaTh B IPOQPECCHOHATILHONH JIeITeNhbHOCTH PacIOPSIUTEIRHYIO H
OIIK-4 | ImpOoeKTHYIO MOKYMEHTAI[HIO, a TaKXKe HOPMATHBHEIE ITPAaBOBEIE AaKThI B OOIacTH
CTPOHTEIILCTBA, CTPOHTEIIPHOH HHAYCTPHH H KHIIHIIHO-KOMMYHAIBHOI O XO3SHCTBA
2. 1lian - rpaduK BbBINOJHEHHSI CAMOCTOAT €JIbHOH PadoThl
OO0OBeM YacoB
Kom1 HUToroBeiin
ealM3yeMOH | Bua gegaremsHOCTH Off Cpenictsa I KoHTakT
b Y HPOAYEL TEXHOJIOTHH
KOMIIETEHI CTYJICHTOB CAMOCTOSTEI Has
. OL[€HKHU
i LHOH PaOOTHI CPC | paGora c Bcero
IIpernoaa
BaTeJIEM
S cemectp
OTTK .3 (CantocTOgTeTRHOR (O)TRATRT Ha
[NOKYMEHT MNOAMNWUCAH | Co6
INEKTPOHHOW NOAMUCHIO 1101 L0DECEA0BAHI |- 44 ¢ 3.4 34
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Bnapeneu: Llle©3ayxoea TateAHa AnekcaHapoBHa [MH

Nencreutened: ¢ 20.08.2021 no 20.08.2022

72



3;
WJI-3 OIIK-
3)
OTIK-4 (U]I-
1 OIIK-4;
WJI-2 OIIK-
4,
W]I-3 OIIK-
4;
W]T-4 OIIK-
4;
WJI-5 OIIK-
4,
WJI-6 OIIK-
4)

BrroronHeHne Tekcr
KOHTPOJIFHOM KOHTPOJILHOM
paboTEI paboTEI

KoHTponsHas

pabora 30,15 3,35

33,5

Hrtoro 3a 5 cemectp | 60,75 6,75

67,5

HT1oro | 60,75 6,75

67,5

3. KoHTpoJibHbIE TOUKH H BHIbI OTYE€THOCTH 110 HUM
Ha rniepBoM stane HeoOXOAHMO O3HAKOMHTLCS C padoyeH IIPOrpaMMOH JIH CIIHIUIHHEL,

B KOTOPOH PacCMOTPEHO COAEpKaHMEe TeM IHCIHMIUIMHBL JIEKI[HOHHOTO KYpCa, B3aHMOCBSI3b
TEM JIEKI[HH C TPakKTHYeCKHMH M J1a00paTOPHBIMH  3aHSATHSIMH, TEMBI H  BHJIBI
CAMOCTOSTEIIPHOH paboTel. 110 KaXKIOMY BHAY CaMOCTOSTEIILHOH PadoThI IIPEAYCMOTPEHEI
OIpeeIEHHbIE (DOPMBI OTYETHOCTH.

Cpoku Koi-Bo
Ne /it BuJ 1eSTelIbHOCTH CTYAEHTOB
BEITTOITHEH IS 0aU10B
S cemecTtp
1. OTYET I10 IMPAaKTHYECKOMY 3aHSITHIO 8 Hememnsd 30
2. OTYET I10 IMPAaKTHYECKOMY 3aHSITHIO 12 Hegensa 25
Hrtoro 3a 5 cemectp 55

4. MeTtoagnueckne PEKOMERIAIINN 110 H3YYCHNIO TECOPETHYIECKOTI 0O MaTepHAJIA

[Ipn camMoCTOSTEIPHOM H3YYEHHH TEOPeTHYECKOrO MaTepHala IO HCLIHILIHHE
MHXeHepHBIE CHCTEMBI 3[aHHI H COOpPYKeHHH (TeIuiorazocHaOXeHHe ¢ OCHOBaMH
TEIUIOTEXHHUKH )" clelyeT MPHACPKHBATHCS CIETYIOIIX OOMMX YKa3aHHI:

PexoMeHAIHH 110 OPTaHM3ANMNHA PA0OTHI C JIAT EPATYPOIl

Pabora ¢ nureparypoH - o0sg3aTelIbHBIH KOMIIOHEHT ITIOOOH HAYUYHOM AESTEIIBHOCTH.
Cama Hay4yHas JMTepaTypa SBISETCS BRICIIHM CPEACTBOM CYINECTBOBAHIS H Pa3sBUTIHSI HAYKIL.
3a BpeMs IpeOBIBAaHHS B BBICIIEH IIKOIE CTYAEHT MJO/DKEH H3YVUYHTh H OCBOHTH MHOIO
yU4eOHHKOB, CTaTeH, KHHI H JAPYrOH HeOOXOAHMOH IS OYAVIIErO CIEI[HAINICTA JIHTePaTyphl
Ha POAHOM H HHOCTPAaHHOM S3BIKaX. B CBSA3H C STHM Iepel] CTYASHTAaMH CTOHT OOJIbIIasi U
Ba’KHas 3ajiaya - B COBEPIIEHCTBE OBIAMETh PalliOHAILHBIMH ITpHEMAMH padoThl ¢ KHIKHBIM

L el e =t ik Tl K B

OJOKYMEHT NoarnmcAH
SNEKTPOHHOW MOOMUCHIO YET CHa4Ydlla O3HAKOMHTLCH C MATCPHAIOM B
Ceptudhmkar: - 12000002A633E3D113AD425FB50002000002A6 M H 3aKIIOYeHHeM ITyTeEM 6erIoro YTeHHS-
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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ITPOCMOTPa, He Jiellasd HHKaKHX 3aIiCel. DTOT ITPOCMOTP ITO3BOIMT IOIYYHTE ITPEICTARIIEHIE
000 BCeEM MaTepHalie, KOTOPBIH HeOOXOIHMO YCBOUTS.

Ilocne storo cneayer TMEPeXOAUTh K BHHUMATEIIBHOMY YTEHHIO - INTYIHPOBAHIIO
MaTepHala II0 TIJIaBaM, paszjiellaM, ItaparpadaM. OTO camas Ba)KHas 4acTh PaOOTHI IIO
OBJIAJIEHHI0 KHHJKHBIM MaTepHaroM. Ywnrare cuemyeT mpo celsa. ([Ipm sToM ymTaromuii
MEHBIIE YCTAET, YCBAHBAeT MaTepHall IIPHMEPHO Ha 25% OpICTpee, IO CPaBHEHHIO C UTEHHEM
BCIIYX, HMEET BO3MOKHOCTh VAEIHMTE OOJIBIIE BHUMAHH S COJIEPKaHHIO HAITHCAHHOI'O M JIYYIIIE
OCMBICTIHTE ero). Hukorma He ciemyeT oOXOAHTH TPYAHEIE MecTa KHHIH. X Hago YHTaTh B
3aMeJIEHHOM TEMIIE, YTOORI JIYUIIIE ITOHSTH M OCMBICIINT.

PexoMeHyeM BO3BpaAIlaThCI K HEMY BTOPOH, TPETHH, YeTBEPTRIN pa3, UTOOBI TO, UTO
OCTaJIOCh HEITOHSTHBIM, JIOTIOTHHTE H BEISICHUTE ITPH ITOBTOPHOM YTEHHH.

M3y4yass KHHUTY, Hajgo oOparars BHHMAHHE Ha CXeMbI, TaOIHI[bl, KapThl, PHCYHKH:
paccMaTpHBarhk HX, OOJYMBIBaTh, AHAIM3HPOBATh, YCTAHABIMBATHL CBSI3h C TEKCTOM. JITO
ITOMOJKET ITOHSTE H YCBOHTE H3y4yaeMbIH MaTepHAL.

[Ipn uyreHHMH HeoOXOMHMO ITONB30BAaThCI CIIOBAPSMH, YTOOBI BCSIKOE HE3HAKOMOE
CIIOBO, TEDMHH, BEIpakeHHe OBIIIO IPaBHIBHO BOCIIPHHSATO, IIOHATO H 3aKPEIUIEHO B TIaMSITH.

Hapmo crpemurescsa Beipaborars y ce0sl He TOIBKO CO3HATEIbHOE, HO H OEITIOe YTEHHE.
OCOOEHHO 3TO YMEHHE OVAET ITOJIE3HBIM IIPH IIEPBOM IIPOCMOTPE KHUIH. OOBIYHO CTYAEHT 1-
2 Kypca IIpH U3BECTHON TPEHHPOBKE MOKET BHHUMATEIIEHO H COCPELOTOUEHHO ITPOYUTATE 8-1()
CTpaHHI[ B Yac M CAEIaTh KpaTKHe 3aIdiCH MPOYHTaHHOIO. MHOIrHe CTYAEHTH ITPOYNTHIBAIOT
5-6 cTpaHHIl. OTO KpanHe Majo. CIHIIMKOM MEIJIEHHBIH TEMII YTEHHS HE ITO3BOJIMT H3YUHTh
MHOI'HE BayKHbIE H HYXXHEIE CTaThbH KHHIH. OOy4asich OBICTPOMY YTEHHIO (CaMOCTOSTEIBHO
HJIM Ha CIIEIHAJIbHBIX Kypcax), MOXKHO ITPOYHTEIBATE A0 50-60 cTpaHHIL B Yac M Jake OoIee.
OJHOBPEMEHHO ITPHOOPETAETCS CIIOCOOHOCTh KOHIIEHTPHPOBATLCSA HAa BAXKHOM M CXBAaThIBAThH
OCHOBHOH CMBICII TEKCTA.

3armich H3y4aeMoro - JIyYIllasi oropa ITaMITH IIpH paboTe ¢ KHHTOH (Tem Oolee
Hay4HOH ). UHTasl KHHTY, clIeAyeT AelaTh BBIIMHCKH, 3aPHCOBKH, COCTABJISTH CXEMBI, TE€3HCHI,
BBIITHCBIBATh ITH(PEI, IHTATHL, BECTH KOHCIIEKTHI. 3aIliCh H3y4aeMOH IHTepaTyphl Iy4Ille
JleI1aTh HArTISIAHOH, JTETKO 0003pHMOH, paculIecHEHHON Ha a03allbl M ITYHKTEL. YTO IIpOYHTAHO,
ITPOJIYMAHO M 3aITHCAaHO, TO CTAHOBHTCSH AeHCTBHTEILHO JIMUHEIM JOCTOSHIEM PadOTaro[ero
C KHHTOH.

OCHOBHOH ITPHHIIMII BBIIMHMCHIBAHHS M3 KHHIH. JIMIINL CaMOe CVIIECTBEHHOE H B
KpaTyaHIIeH QopMe.

Pa3miyaroT TpH OCHOBHBIE (POPMBI BEITHCHIBAHH ST

1. JloclmOBHaAsl BEIMIMCKA WIH I[MTAaTa C IEINbI0 IMOAKPEIUIEHHS TOrO HIH HHOTO
ITOJIOKEHHS, aBTOPCKOIO JOBOJa. OTa (popMa IIPHMEHSETCS B TeX CIIy4asx, KOrJa HeJlb3S
BBITIHCATHE MBICIIb aBTOPa CBOMMH CIIOBAMH, HE PHCKYS IOTEPSTH €€ CYTh. 3almich I[UTATHI
HaJ0 MPAaBHIIbHO OOPMHTE. OHA HE TEPIHT IIPOH3BOJIBHOH ITOJMEHEI OJHHX CJIOB APYIHMH,
KaKIVIO IIHTATy HAJO 3aKIIOYHTh B KaBBIUKH, B CKOOKAaX yKa3aTh €€ HCTOUYHHK: (PaMHIIHIO H
HHHIHAIIEI aBTOpa, Ha3BaHUE TPYAa, CTPAHMITY, TOJ H3IaHHs, Ha3BaHHE H3JaTeIbCTRA.

[lutHpoBaHHe CIeAyeT MMPOH3BOMHUTE TOJBKO IIOCIE O3HAKOMIEHHS CO CTAaThEH B
IIEJIOM WM ¢ O/OKaHIIMUM K I[MTarTe TEKCTOM. B ITPOTHBHOM CIIy4ae MOXHO BBIXBATHTh
OTJIEIILHEIE MBICIIH, HE BCETJla TOYHO MJIH ITOJTHO OTpa’karoIlHe B3ITIAAbI aBTOpPa Ha JaHHBIM
BOIIPOC B I[ETIOM.

Kcepo- mu (orokommpoBaHHe (CKaHHpPOBAaHHE) 3aMEHSeT pacToYarollee BpeMs
BBITIHCEIBAHHE JIOCIIOBHBIX IHTAT!

2. Beomrcka "o cMBICITY" HIIH Te3HCHas (popMa 3aITHCH.

TesHcel - 3TO KpaTKO C(OPMVIIHPOBAHHBEIE CaMHM YHTAIOIMHM OCHOBHBIE MEICIIH

AOKYMEHT NOArNCAH e BHIBl HAy4HBIX paboT 6 6e3VITDEYHEL

SNEKTPOHHOW NOAMUCHLIO | Ab P yayt yHp ?
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Tesucel OBIBAIOT KPaTKHe, COCTOSIIHE H3 OSHOIO NMPEMIOKEHHS, 0e3 pa3zbsSCHEHMII,
IIPHMEPOB H JOKa3aTelbCTB. ['7TaBHOe B Te3HcaX - YMEHHE KpaTKO, 3aKOHYeHO (He Tepsia
CMBICII) C(OPMYIHPOBATh KaKIBIH BOIIPOC, OCHOBHOE ITOIOkKeHHe. OBJIaZieB HCKYCCTBOM
COCTABJIEHHS TE3HCOB, CTYIEHT YETKO H IIPABIILHO OBJIAJIEBAET H3yYaeMbIM MaTepPHAIIOM.

3. KOHCIIEKTHBHAS BBIOINCKA HMMEET OONIBINOE 3HAUYEHHE IS OBIAICHUS 3HAHISIMHA.
Koncriekt - HambOomnee sddekTHBHasg (popMa 3armcel IPH H3YYEHHH Hay4HOH KHHTH. B
JAaHHOM CIIy4yae KPaTKO 3allHCBEIBAIOTCS BaKHEHIIHE COCTABHEBIE ITYHKTHI, TE3HCHI, MBICIIH H
HiaeH Tekcra. llogpoOHeI 00830p coacpXkaHHSI MOKET OBITH BaXKHBIM ITOACIIOPHEM IS
3allOMHHAHHS M BCIIOMOIaTEIILHBEIM CPEACTBOM JJIS HAXOXJIEHHS COOTBETCTBYIOIIMX MECT B
TEKCTE.

Jlemast B KOHCIIEKTE JOCIIOBHBIE BBITHCKH OCOOEHHO BaXKHBIX MECT KHHIH, HEIB3S
JIOITYCKaTh, 4YTOOBI BECh KOHCIIEKT OBII "CIIMCBIBAHHEM' C KHHIH. YCBOEHHBIE MBICITH
HeOOXOIMMO BEIPa3sHTh CBOHMMH CIIOBAMH, CBOHM CIIOTOM H CTHIIEM. TBOPYECKHH KOHCIIEKT -
HanOonee IieHHas H Ooraras (popMa 3aITHCH H3y4aeMOIr'0 MaTepHalla, BKITIOUAIOINAsl BCEe BHIEI
3aIHcel: M IIIaH, H TE3HC, H CBOe COOCTBEHHOE 3aMeYaHIe, H IHTATy, H CXEMY.

O030p TEKCTA MOJKHO COCTABHTH TAKKE ITOCPEICTBOM JIOTHYECKOH CTPYKTYPEL, BMECTO
TOT'0, YTOOKI CIIeJOBATh IIOBECTBOBATEIILHON CXEME.

C ITOMOIIBIO KOHCIIEKTHBHOH BBIIMMCKH MOKHO TaKKe COCTAaBHUTh IPEIOKEHHE O TOM,
KaKHe TEMBI OCBEINMAFOTCSI B OTIEIBHBIX MECTAaX Pa3sHBIX KHHUI. JIOIIOHHTEIIRHOE VKa3aHUE
HOMEPOB CTPaHHI[ OOIErYHT HaXOKIeHIE STHX MECT.

[Ipn cocraBleHHH BHIJEPKEK IIEIeCO00pPa3sHO IIOCIENOBATEIbHO IPHIEPKHBATHCS
OCBOEHHOH cHCcTeMBI. Ha »3ToH 0a3e MOXHO COCTAaBHTL CBOH apXHB IIH KapTOTEKY BaKHBIX
CITEI[HAJIbHBIX ITYOIHMKALHH 110 IIPEAMETaM.

KOHCITeKTEI, TE€3HCHI, IUTAThl MOI'YT HMETh JABE (DOPMBI: TETPAZHYIO H KapTOYHYIO.
[Ipn TeTpagHOil (popMe KaXJIOMy YUeOHOMY IIpeIMeTy HeOOXOIHMO OTBECTH OCOOVIO
OTJIEIILHYIO TETPAb.

Ecimn nenones3yeTcs kKapToyHas (popMa, TO 3alIHCH cleyeT JAelaTh Ha OJHOH CTOPOHE
KapTouku. /{1 ymoOCTBa IIOJb30BAHMS BBEPXY KaApTOUYKH HAAO HaIHCcaTh Ha3BaHUE
H3y4aeMOI'0 BOIIpoca, (paMIJIMIO aBTOpa, HazBaHHe H Y JIK (YHHBepcallbHas JEeCSATHYHAS
KIaCCH(PHKAIH) H3yYaeMOH KHHTH.

Kaproukn MOKHO HCITOIB30BATh CTAHAAPTHBIE HIIHM H3TOTOBHTH CAMOCTOSTEIIFHO M3
Oenol Oymaru (mmomyBaTMaHa). KapTOuky OOBIYHO XpaHST B CIIEIHAIbHBIX SIMHKAX IIH B
KOHBEPTAaX. OTa CHCTEMA KOHCIIEKTHPOBAHMS HMEET PSAA IIPEHMYVILNECTB IIEpel TETPaIHOM:
KapTouKaMH YI0OHO ITONMB30BaThCA IPH JOKIaJaX, BHEICTYIUIEHHSX Ha CeMHHapax, TaKoOH
KOHCIIEKT JIETKO TIONOMHSATE HOBBIMH KapTOUKaMH, MOXKHO H3MEHHTH IIOPSAOK HX
PacIIoIoKeHH, JoOHBasCch Oomee YeTKOH, JIOTHYECKOH TTOCIEI0BATEIIPHOCTH H3II0KEHHS.

M, HaKOHel[, MOKHO ITPHMEHSTH IS STHX e I[eJIeH II€PCOHAIBHBIN KOMIIBIOTED.
Celyac CVYINECTBYET BEIIHKOE MHOMXKECTBO CaMBIX PasMYHBIX IIPHKIAIHBIX IIPOrPaMM
(opraHaiizepoB H IIp.), KOTOphIe 3HAUHTEIbHO 00IerdyaroT paboTy IMPH COCTaBIEHHH BBITHCOK
H3 HAaYYHOH M CIIEIHATIbHOH JINTepaTypel. Kcrmomne3ys ceTs Internet, MOKHO ITOIY4ATh YXKE
T'OTOBBIE TTOAOOPKH JIMTEPATYPHL.

MeToauuecKkHe YKA3AHHS II0 CAMOCTOSTEJILHOMY H3YYEHHIO JIMTEPATYpPhbI IO

TeMaM
BaXHBIM 5TarnoM SBJISeTCd MOA00p M H3YVUEHHE JIMTEPATYPHL 10 HCCIeAYEMOH TEME.
[IomrMO yuyeOHOM M HAYYHOH JIHTEPATYpPhI, O0S3aTEIIBHO HCIIONB30BAHHE H HOPMAaTHBHO-
ITPABOBBIX aKTOB. Hemb3s MOAMEHATH H3YUYEHHE JIMTEPATYPBI HCITONB30BAHHEM KaKOH-THOO
OJTHOH MOHOTIpadHN M JEKIHH 10 H30PaHHOH TeMe. TaK ke peKOMEHAYETCS HCIIOJIb30BaTh

ACKYMEHT NOANMCAH ' cafiTax ceTH UHTepHET. CCBUIKH Ha KOTOPEIE
SNEKTPOHHOW NOANMMUCLIO " PHET, P
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HCCIe0BaHHEM H cOOPOM JIMTEPATYPHBI CTYAEHT TaKKe MOXKeT oOpalaThecs K IIPeIrogaBaTelio
3a HHAHBHAYAIIbHBIMH KOHCYIIb Tl SIMH.

Jlng Oomee HS(QPEKTHBHOIO YCBOeHHS HH(OPMAIIHH CTYIEHTY IIpeJIararorcs
CIIEAVIOIIHE CIIOCOOBI 00pabOTKH MaTepHaJIa:

l. Axnnomauua - Kpatkas oOO0OIIEHHAaS XapaKTepPHCTHKA HMCTOYHHKA, BKIIFOYAIOIIAS
HHOT/A H €r0 OLIEHKY. OTO HaHKpaTyaHIlee H3I0KeHHE COAeP KaHH IIEPBHYHOIO JOKYMEHTA,
narorree oOImee IpeacTapieHHe. OCHOBHOE €& Ha3HaYeHHE - JaTh HEKOTOPOE IIPEJICTABIIEHIE
0 HayyHOH pabore ¢ TeM, YTOOBl PYKOBOJCTBOBATHCSI CBOHMH 3aITHCSMI ITPH BBIIOIHEHHH
palboTHI HCCIeN0BaTeIbCKOIO, pedpepaTHBHOr 0 XapakTepa. IloaToMy aHHOTaI[HH He TpeOyeTcs
H3IO0KEHHS COHepPKaHHS IIPOH3BEJeHHSI, B HEH IIHIIL IIEPEYHCISIOTCS BOIIPOCHI, KOTOPEIE
OCBEIIlEHBI B TIEPBOHCTOYHHKE (cofepKaHHe ATHX BOIIPOCOB He PacKphIBacTcs). AHHOTAIHSI
OTBeYaeT Ha BOITPOocC: «O YyeM FOBOPHTCS B ITIEPBHYHOM TEKCTE?», JAET IIPeCTaBIeHHE TOILKO
O ITIABHOM TeME H IIEPEeYHE BOITPOCOB, 3aTPparHBAEMBIX B TEKCTE IePBOHCTOYHHKA.

2. KoHcnekmupoeéarnue - TIPOLIECC MBICIEHHOH TIIepepaloOTKH H  ITHCEMEHHOH
(puKcartui HHQOpPMAIHH, B BHIE KPaTKOrO H3IOKEHHS OCHOBHOIO COJep/KaHHS, CMBICIIA
KaKoro-mubo TekcTa. Pe3ylnbTaTOM KOHCIIEKTHPOBAHHS SBISETCS 3allCh, ITO3BOJISIOIINAS
KOHCIIEKTHPYIOIIIEMY HEMEIJIEHHO HIIH Yepe3 HEKOTOPBIH CPOK C HYKHOH IIOIHOTOH
BOCCTAaHOBHTBE ITONIYYEHHYIO HH(popMaIHio. [1o cyTH, KOHCIIEKT ITpeJcTaBIIsIeT cO00H 0030p
H3YYaeMOI'0 HCTOYHHMKA, COAEPKalllii OCHOBHBIE MBICIIH TeKcTa Oe3 moapoOHOCTEN H
BTOPOCTENEHHBIX JeTaleil. g TOro 4ToOBl OCYILECTBIISTH ATOT BHA PabOTHI, B KaKIOM
KOHKPETHOM CJIy4yae HEOOXOAHMO I'PaMOTHO PEIHTh CIEAVIOIIHE 3a auH

- COPHEHTHpPOBaThCSA B 00IIell KOMITO3HIHMH TeKcTa (YMeTh OIIPeJelHTh BCTYILIEHHE,
OCHOBHYIO YacTh, 3aKIIFOUEHHE);,

- VBHJETH JIOTHKO-CMEICIIOBYIO CYTh HCTOYHHKA, IIOHATE CHCTEMY H3JI0KEHIS aBTOPOM
HH}OPMAIHH B IIeJIOM, a TaKKe XOJ Pa3BHTHA KaXI0i OTIeIbHOH MBICIIH,

- BRISIBHTH OCHOBY, Ha KOTOPOH ITOCTPOEHO BCE COAEP KaHHE TEKCTa,

- ONpPEJENHTh AeTAITH3HPYIOIIYIO HH(POPMAIIHIO,

- TaKOHHMYHO C() OpMYIIHMPOBaTh OCHOBHYIO HH()OPMAIIHIO, He TIePeHOCSA Ha ITHChMO BCe

I[EIIMKOM H JOCIIOBHO.

M3yuasg murepaTypy, HEoOXOZHMO CaMOCTOSTEIIPHO aHAJIH3HPOBAaTh TOYKH 3PEeHHS
aBTOPOB, IPOBECTH CAMOCTOSTEIBHYIO OLIEHKY UYKHX CYXKAeHHi. Ha ocHOBe HccieOBaHH S
TeOPeTHYECKHX ITO3HIHH CTYAEHT JOIIKEH CAeNaTh cOOCTBEHHBIE BEIBOABI H 00OCHOBATh HX.

He MeHee BaXXHBIM SIBJISIETCSI aHAIIM3 CYIIECTBYIOIHX HOPMAaTHBHO-IIPABOBBIX AKTOB:
MeEKIYHAPOJHBIX JTOTOBOPOB, COITIAINIEHHI, KOHBEHIIHI, JOKYMEHTOB, IPHHATHIX B paMKax
MEXIIPABHTEIbCTBEHHBIX ~ OpraHM3allHi M Ha  MEXAIYHApPOJHBIX  KOH(pepEeHIIHSIX,
HAI[HOHAIILHOI'O 3aKOHOAaTelIbCTBA I'OCYIapCTB.

MeTo1eckne peKOMEHIAIHH 110 MOAT0TOBKE K TECTHPOBAHHIO
Tectnpopanmne sBiuseTcs (POpMOH ITPOMEKYTOUYHOIO, a TaKKe HTOrOBOrO KOHTPOILI
3HAHHH CTYAEHTOB. TeCTHpOBaHHE CTHMYIHPYeT CHCTEMATHUYECKYH paloTy CTYAEHTOB B
TeYeHHE  HECKOIBKHX  CEMEeCTPOB, UYTO  IIOBHIIIAET  ITO3HABATEIILHO-TBOPYECKYIO
HAaITPaBJIEHHOCTh caMo00pa3oBaHHS. [IpH ITOATOTOBKE K TECTHPOBAHHIO HEOOXOIHMO HapSAy
C OCHOBHOH Yy4eOHOH IIHTepaTypOHl HCIIONNh30BAaTh CIIPABOYHYIO, JJOIOIHHTEIBHYIO

JTHTEPATYPY.
BEITIOJIHEHHE TECTOBBIX 3alaHHI TpeOyeT IIpHMeHeHHI 0a30BhIX TEOPETHUECKHX
3HAHIIH.
Pexomenoauuu 012 ycneutHozo mecmuposanu:
AOKYMEHT TNOANMCAH raBIICHHEII B 3aIaHHI
3NEKTPOHHOW NOANUCHLIO | aa '
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4. Ecm 5TO OTKpPBITHIII BOIIPOC TecCTa, ITPOBEPHTE CBOK TIPAMOTHOCTh, TOYHOCTD
() OPMYIIHPOBKH.

5. Ecmm 3aTpyaHSAeTeCh OTBETHTE, IIPOITYCTHTE BOITPOC, He TePSsI BpeMeHH, IepeiHuTe K
creayromeMy. Ecii ocTaHeTCsS BpeMs, BEPHETECh K TPYIHBIM BOITPOCAM.

0. Eciii TOYHO He 3HAETE OTBET, Pa3MBIIUISIITE, HCIIOIB3YS METOJ HCKIIFOUEHH S, METO/
CPaBHEHHH, 3HAHHS 110 CMEKHBIM JTHCI[HUIIIHAM.

Ha BreimonmHeHue 1 3agaHus Tecta OTBOAHUTCSA 1 — 2 MHHYTEHIL.

Kpumepuiu oyyerniieaniia uno2o6 mecmupoeaniis.

90% IpaBWIBHBIX OTBETOB — OL[EHKA «OTIIHYHOY,

80% mpaBIIBPHEIX OTBETOB — OLIEHKA «XOPOIIO,

70% IpaBWIBHBIX OTBETOB — OLIEHKA «YIOBJIETBOPHTEIIEHON,

MeHee 00% IpaBIIbHBIX OTBETOB — OL[EHKA «HEYIOBJIETBOPHUTEILHO.

TeMbI 11 CAMOCTOAT €JIBHOI0 H3YUEHHS:
Tema 1. OCHOBEI TEXHHYECKOH TEPMOIIHAMIIKH
Tema 2. OCHOBEI TE€OPHH TeIUI000OMEHA
Tema 3. TeluToBIaKHOCTHBIA PEKHM H BO3AVIIHEIN PEKHM 3JaHHS, METOABLI H CPeACTBA HX
oOecIieyeHH
Tema 4. CHcTeMBI OTOIUIEHHS 34aHHH. CHCTEMBI BOASHOIO OTOIUIEHHS. [[eHTpalH30BaHHOE
OTOILUIEHHE 3IaHHI
Tema 5. BeHTHWISIHA H KOHAMIIHOHHPOBaHHE | | pHHITHITEI BEHTHIISIIHH 3aHHH.
Tema 6. CHCTEMBI KOHAHIIHOHHPOBAHHS BO3AyXa H ITPOTHBOABIMHOHN 3aII[HTEI PaOOTEI

Tema 7. 'azocHaOxeHHe

Tema 8. I'a3oBbie pPacIipeaciIHTCIIbHBIC  CCTH. TermorasocHaO:KeHHe  KHIBIX \ D'SI].[ECTE CHHEIX H
IMPpOH3BOJACTBCHHBIX 3114 HHI.

S. MeroanuyeckHe YKA3aHHA

1. Mertoanueckie YyKa3aHHS II0 BBIMIOIHEHHIO ITPAKTHYECKHX PpadoT 10 JUCIHIIINHE
« HXKeHepHBIE CHCTEMEI 3[aHHH H COOPYKeHHH (Terurora3ocHaOKeHHE C OCHOBAMH
TETIIOTeXHHKH )» HampaBiaeHHSI IoaroroBku 08.03.01 - CrpomrenbctBo (ITpodmmns
MOJITOTOBKH - CTPOHTENhCTBO 3aHHi H coopyxkeHHH) — [Iarturopek: Oumian CKOY
B I'.lIaTuropcke.

2. MertoauyecKkue yKa3aHHS II0 BBOIOIHEHHIO JI1a0OpaTOpHBEIX padoT I10 JUCIHILINHE
« HXKeHepHBIE CHCTEMEI 3JaHHH H COOPYKEeHHH (TEIIOra3ocHa0KeHHE C OCHOBAMH
TETIIOTeXHHKH )» HampaBiaeHHSI IoaroroBku 08.03.01 - CrpomrenbctBo (ITpodmmns
TOJITOTOBKH - CTPOHTENLCTBO 3JaHHH H coopykeHHi) — IIaruropck: Oumian CKOY
B I'.lIaTHropcke.

3. MertoauyecKkue yKazaHHS I10 BBIIOTHEHHIO KOHTPOIIBHOH padOTHl IO JUCIHILINHE
« HXKeHepHBIE CHCTEMEI 3JaHHH H COOPYKEeHHH (TEIIOra3ocHa0KeHHE C OCHOBAMH
TETIIOTeXHHKH )» HampaBiaeHHSI IoAroTtoBkH 08.03.01 - CrpomrenbctBo (IIpodmns
IOJITOTOBKH - CTPOHTENhCTBO 3aHMil H coopykeHHi) — [Iaruropek: Oumian CKOY
B I'.lIaTHropcke.
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SNEKTPOHHOW NOAMUCHIO
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1. HomromomnoB, C.II. CoOBpeMEHHBIH CIIPaBOYHHK II0 THIICOKapTroHy. C. IL
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1. Ileas, 321241 H peaH3yeMble KOMIET eHIIHH

YueOHbIM IDIaHOM crelaabHOCTH, (08.03.01 CrpoHTensCTBO, IIpeayCcMaTpHBASTCS
HaICaHHe KOHTPOJIBHOH PabdoThl I10 IHCIIIUIMHE. JITOT BHJ IIHCBMEHHOH pPaboTH
BEITIOJIHAETCSA KaKAbIH TOA, II0 TeMaM BBIOpAaHHBIM CaMOCTOSITEIILHO. llepeueHp TeM
paspabareIBacTCA ITPENIOgaBaTEIIEM.

KoHTpomnpHasg padoTa — caMOCTOSTENLHBIH TPY/L CTYIEHTa, KOTOPBIH CIIOCOOCTBYET
YIIIYOIIEHHOMY H3YUEHHIO IIPOHAEHHOIO MaTepHala.

Ile.1b BHIIOJIHAEMOH PA0OTHI:

- TIOIIYYHTH CIIEI[HAIIBHEIE 3HAHH S ITO BEIOPAHHOH TEME,

OcHOBHBIE 3229H BbINOJIHAEMOH PadOThI:

1) 3aKperuieHHe MOIYIEHHBIX paHee TeOPeTHUECKHX 3HAHHI,

2) BEIpaOOTKa HABBIKOB CaMOCTOSITEIIbHOH PaOOTHI;

3) BRISICHEHHE TTOJT OTOBIIEHHOCTH CTYAeHTa K OyIyIiel MpaKTHYeCcKOH padoTe;

Becs mporiecc HarmcaHu I KOHTPOJIbHOH Pad0oThl MOKHO YCIIOBHO pas3JdelliTh Ha
CIIEIYIOIIHE HTAITBL

a) BEIOOP TEMBI H COCTABJIEHHE ITPeABAPHTEIILHOIO IJIaHa PaOOTHI,

0) cOop HayyHOH HH(OPMAITHH, H3YYeHHE JINTEPaTypPHl;

B) aHAJIM3 COCTAaBHBIX YacTeH ITpoOiIeMBl, H3I0KeHHE TEMBI,

r) o0paboTKa MaTepHala B IIEJIOM.

‘TemMa KOHTPOIIBHOH pabOoTHl BEIOHpPAETCA CTYIEHTOM CaMOCTOSTEIBHO H3
ITPEIJIOKEHHOIO CIHCKA TEM.

[IoAroTOBKY KOHTPOJIEHOH paloTHI CIIEAYET HAUHHATh C IIOBTOPEHHSI
COOTBETCTBYIOIIETO pasaena yueOHHKa, YUeOHBIX ITOCOOHH ITO JaHHOH TeME H KOHCIIEKTOB
JIEKIIHH ITPOYNTAHHLIX paHee. | IpHCTYIIaTh K BEITIOIHEHHIO PaboThl 63 H3YUEHHSI OCHOBHBIX
ITOIIOKEHHH H IIOHSITHH HAVKH, HE CIIEAVET, TaK KaK B 3TOM CIIy4ae CTYIEHT, KaK ITPaBHIIO,
IIOXO OPHEHTHPYETCSA B MaTEpHAIIE, HE MOKET OTTPAHHYNTE CMEKHBIE BOIIPOCHI H
COCPEIOTOYHTh BHHMAaHHE HAa OCHOBHELIX, IIEPBOCTEIIEHHEIX ITPpOoOIeMax pacCMaTpPHBAaEMOH
TEMEI.

IIocie Be1GOpa TeMBI HEOOXOMMMO BHHMATEIBHO H3VUHTh METOLHYECKHE
PEKOMEHIAIHH T10 ITOATOTOBKE KOHTPOIILHOH padoThI, COCTABHTH ITIaH PAaOOThI, KOTOPBIH
IIOJKEH BKIIFOYATh OCHOBHEIE BOITPOCEHL, OXBATHIBAIOIIHE B I[EJIOM BCHO MTPOpadaThkIBacMVIO

TEMY.
KoMnereHnun o0y4uaroierocs, (popMHpyeMble B pe3yJibTATe 0CBOEHH A JHCITHILIMHbI

HanmeHoBaHI e KOMITETEHI[HH

AOKYMEHT NOANMCAH
ANEKTPOHHOW MOANWCHIO
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OCHOBBI H HOPMATHBHVYIO 6&3}" CTPOHTCIIbCTEA., CTpGHTEJIBHGﬁ HHAYCTPHIL H KHIIHIITHO-
KOMMYHAJIBHOI'O XO3SIHCTBA

Crioco0eH HCIIONIB30BaTh B ITPO(ECCHOHAILHOH JeSTeIbHOCTH PaCIIOPSIHTEIIFHYI0 H
OIIK-4 | mpOoeKTHYIO MOKYMEHTAI[HIO, a TakKKe HOPMAaTHBHEBEIE IIPABOBEIE AaKThI B 0OOJIacTH
CTPOHUTENBCTBA, CTPOUTEILHON HHAYCTPHH H KHJIHIITHO-KOMMYHAJIBHOI'O XO3SICTBA

2. @PopMyJHpPOBKA 3aJaHHA H €ro 00beM
BEIMOIMHUTE TEIIOTeXHHYECKHE PAaCUEThl B COOTBETCTBHH C 3aJaHHEM ITPEITOAaBaTelIs.

OO0BEM KOHTPOIBHOH padoThl 25-30 JIHCTOB.

Tema 1-8. Tero BiIaXxHOCTHBIH
PEKHM H BO3AYIIHEIH PEKHM 3JaHHS, METOABI H CPEACTBA HX
o0ecIieuyeHH
Bapnanr 1.
bazoevtit ypoeers 3aganue 1 PacyeT TONIMHEI VTEMJISIOINETO CIIOS OJJHOPOIHOM
OTHOCJIOMHOH H MHOTI'OCJIOHHOH OI'pazKAaroIeH
KOHCTPVYKIHH.

3agaHue 2 Pacuer TOMIIMHEI YTEIUISIOIIETO CIIOS HEOAHOPOIHOM
OJTHOCJIOMHOH H MHOTI'OCJIOHHOH OI'pazKAaroIeH

KOHCTPYKIIHH.

3amaHue 3 PacyeT TOMIMHEI YVTEIJISIOIIETO CIIOS HEOJHOPOMH OH
OJHOCJIOHHOH H MHOTI OCIIOHHOH OI'pakKIaroIleH

KOHCTPYKI[HH.
TermroreXHHYecKHH pacyeT HapyKHOTO OTPakIeHHS

3agaHue 4 (TIOKPBITHS).
PacueT TOMIMHEI YTEIUISIOIIETO CIIOS KOHCTPYKIIHH ITOJIOB

Had ITOABAIIONM H ITOJIIONIB M.
TerurorexHHYeCKHH PaciucT VICIIICHHBIX ITOJIOB,
3aaHHe 5 PAacCITOJIIOKEHHBIX HEITOCPECACTBCHHO Ha JIal'aX.

TermroTexXHIye cKHH PacHucT VICINICHHBIX ITOJIOB,
3agaHue 0 PAcCITIOJIIOKCEHHBIX HEITOCPEACTBCHHO Ha I'PYHIC.

TeruroreXHHYeCKHH PacHucT CBETOBLIX ITPOCMOB.

3agaHue 7/
TermoreXHHYeCKHH pacyeT HaPYKHBIX OTPakKIeHIH.
TermmoreXHHYeCKHH pacyeT HapyKHBIX JIBEPEH.
Iloeviuternn viii 3amaHne 9 TeIUtoTeXHHMYeCKHH pacyeT KOHCTPYKIIHH IIOJIOB Hal
VpPOBeHb TIOBAJIOM H TTOITONbSIMIA

3. Meroanieckne peKOMeHIAIHH K KOHTPOJILHOI padoTe
M cxomHble JaHHEBIE A1 BBIITOITHEHNS KOHT POIIBHOH Pa0OTHI

1. Teorpadmuecknii palioOH CTPOHTENLCTBA 3JaHHS (ITYHKT ITOCT OSIHHOTO ITPOKHBAHHS

OOKYMEHT NnoarnncAH
SNEKTPOHHOW NOANMCHIO 1 3)
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6
Bnageney;  e6ayxoea TateaHa AnekcaHapoBHa IO BO3AyXa AJIA ITPO-CKTHPOBAHH A CHCTEMbI
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OT OINICHITA

t _’-;'H = "'-:'C}-
6) CpCcaHAA TEh[HEpﬂT}fpﬂ HﬂpY}I{HGFG BG?}I[YK& 3a OTOITUTENILPHBIN Ce30H

fc_ﬂ Ll = GC_:-
e ) IMPpOOOJIAIT CIIEHOCTE OTOITHMTCIIBHOI'O CE30HA

n= CYT;

2) PaCuYcTHAA SHMHAATEMIICPATYPd HAPYAKHOI' O BO3yXa JJIA ITPO-
CKTHPOBAHHA CHCTEM BEHTHILALIII

[ PEEEH!‘H = °C.

3. BrmaXHOCTHBIH PeyKHM ITOMEIIIeHHII — HOPMATBHBI (P = 50-60 %).
4. OCHOBHBIE XapaKTEePHCTHKH 3JJaHUA (CM. pHC. 1).

HapyxHble CTEHBI — M3 KHPIIHYa Oe3 HapyKHOH OOJIMI[OBKH, ¢ BHYTPEHHEN
H3BECTKOBO-IIECOYHOH INTYKATYPKOH TOIIIHHOM

Ot = 0,02 M.

Tyl KMPIIMYHON KITaJKH HAPYXKHBIX CTEH IIPHHSATH ITO Ta0IlL. 1.

Tadnuira 1

XapakTeprer ITocnenHusad udpa yuedHOro mudpa

Hra 123|456 |7]8]9]0
HADVKHBIX

T _ M3 TIHHSHOI O KHPITHYA| Hs
K PITHYH O CHIINKATHOI'O
Koadduigie

HT 0,82 0,814 | 0,812 | 0,871 0,842
TEILJIOIIPOBOJ

HOCTH

KoapdmpieHt TEIUIOIPOBOJHOCTH  INTYKATYPKH

harr = 0,815 Bt (M - K).

[TogBai 1oz rmoIaMH IIEPBOI'O 3TadXa — HEGTEIHHHBHEIMIBII?‘I? 0e3 OKOH.
OKHa — ¢ JBOHMHBIM OCTeKIIEHHEM Ha ACPEBAHHBIX ITICPCIUICT aX. BxomHasa ABCPb —

IBOMHAS, ¢ TaMOypoM, 0e3 TEIUIOBOH 3aBECHI.
PasMeprl 31aHH 1, TOMHMO YKa3aHHBIX Ha YepTekax (CM. pHc. |) H OpHEHTAI[HIO
TTIaBHOT O (pacajia 3[aHN OTHOCHUTEIIBHO CTPaH CBe-Ta IIPHHSTH I10 TalIl. 2.

I Imomaae OJHOr0 OKOHHOIO IpoeMa Frno = 3.0 M2,

OOKYMEHT NMOAMUCAH Ma Frn = 4,0 M2.
SNEKTPOHHOW NoANnMnChLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 Tabnuima 2
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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PasMepsL [Tocnenussa nudpa yuebHOro nmdpa

3HaHIA

Homragmmpr®a | 16 | 14 |12 |13 |14 |15 |16 | 13 |15 | 12
30aHHT A, M

Bricora 3,5 3,4 |33 |33 34|35 |35(33 [32] 34
sTaxen, H, M

Oprertalid | o \c.g | B |C-B |10 [I0-3 |3 |C-3|C |IO-B
I'TaBHOT' O (bﬂﬂﬂ,[[ﬂ

5. PacueTHBIE TEMITEpPATYPEI BO3AYXa BHYTPH IIOMEIIEHH { : B BECTHOIOIE
(momMmeneHue 105) 12 °C;

Ha JIECTHHYHOH KJIIETKe, B caHy31ax 16 °C;

BO BCeX OCTaJIbHBIX IToMellleHHIX 18 °C.

6. CHcTeMa OTOIUIEHHS 3JaHHUA —  IBYXTpyOHas TYNHKOBad. Jlpyrue
XapaKTePUCTHKH CHCTEMEI OTOIUIEHHS IIPHHATH 110 BapH-aHTY, COrJIacHO TalII. 3.

NOKYMEHT MOAMUCAH
3NEKTPOHHOM MOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Puc.1

Tabnumma 3
[TocnemHada
mudpa Bung Pacnipenene- N cTouHHK IIpncoennHeHne
y4eOHOro | IHPKYIISI[HI HHE BOJBI TEIUIOCHA0KeHHU S K BHCIIHHIM
nrrrdpa TEIUIOBBIM CETSM
CTyAEHTa
1 2 3 2 3
Yepes CKOPOCTHOM
1 HacocHas BepxHee HapOBOAAHOR
CeTb HﬂpﬂﬂHﬂﬁ}KEHHH BOJIOHAIrpeBaTEIND
C TaBIIECHHEM Hﬂpﬂj trra MBIT
Pn=147>=<104H/M"
(1,5 atM.)
, paBHTa- Hrrmcroe Uepes Ehﬂ{GGTIiDH
IIHOHHAST ITaPOBOISHOM
BOJIOHaArpeBaTellb
3 HuxHee BoxastrHas TermmnoceTs ¢
HacocHas TeMITepaTypaMH BOJIBL UYepes anmesarop
R BepxHee 150/70°C
5 HacocHasga HuxHee CeTh MapOCHAGKEHFLS Yepes GKGI}DCTIEGH
C JIaBIEHHEM I1apa IIapOBOAAHOH
6 | paBHTa- BepxHee Pn=19,6>< 104 H/u2 | POAOHAIDEBALEID
IIMOHHAA (2 HTM.) tHItTa MBH
7 HuxHee BojsHas TEIIOCETE ¢
HacocHasg TeMITepaTyPaMIH BOJHI Uepes aneBarop
8 BepxHee 130/70°C
9 HacocHas HuxHee CeTh TTApOCHAGKEHHS Yepes CI{GI}GCTIEGH
C JIaBIIEHHEM I1apa HapOBO/AHON
0 I'paBHTa- BepxHee Pn=24.5>< 104 H/M2 BOAOHAIPEBATCilb
IIMOHHASA (2‘}5 ﬂTM.) tHta MBH

7. PacueTHadg TeMIiepaTypa BOAbI B CHCTEME OTOIUIEHU S
ropsiuei tr = 95°C;
oOpatHoH 1o = 70°C;

8. OTOoIIHTEIEHBIE ITPHOOPHI:

YYT'YHHEIE JIBYXKOJIOHKOBEIE pagraTopel MC-140 mmu MC-90 (ImpHHHMAIOTCA 110
BEIOOPY CTYAEHTOM).

AOKYMEHT NoAarnucAH

SNEKTPOHHOW NOAMUACKIO

CepTtudumkar:
Bnapeneu:
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Tadbnuira 4

I Imommage HommHanpHasA TTomHAS CTpOoHTENh-
T'mrt, MapKa oT oI - TEeITI000OMeHHOH IDIOTHOCTB Te- prrcota H Hasl THHH A
TEIIFHOr O IIpHOOopa ITOBEPXHOCTH IIJIOBOT O ITOTOKA MM ’ CEKIIH [ .
CEKIIHH f_, M3 Grronps Br/M2 MM
MC -140 — 180 0.244 758 588 108
MC - 140 — 98 0.240 725 588 08

CxeMa IIPHCOCAHHCHHA OT OIIHMTCIIBHBIX HpHﬁﬂp'DB K CTOAKaM — CBCPXY BHH3.
9. OCHOBHBIE HCXOIHBIE MTaHHBIE IS pacHicTa BD‘B,[[YXGG@MEHH ABYXCBCTHOI'O 3dJId

(momemeHue 101) mpusene
CHcTeMa BeHTHJIAI[MH

HEI B Ta01I. 5.

IIPHTOYHO-BBITHXHAA € MCXAdHHYCCKIIM IIPHTOKOM H

eCTeCTBEeHHOH BBITSDKKOH, He CBS3aHHas ¢ OTOIUIeHH-eM. llomada IIPHTOYHOI'O BO3[1yXd
ITPOH3BOAHTCA B BEPXHKOK 30HY.

[ IpogomkuTebHOCTh PaboThl KanopH@epa CHCTEMBI BEHTHIIS-IHH tp= 1200 4/Tox,
cpeqHNUI KO3 (PHUIMEHT TeIUIOBOM HAarPY3KH ¢ « ¢ = 0,3.

Tadmnuima 5

[Tocnenusasa mudpa yaebHOro nmdpa

HcxomnHble
IaHHEBIE

PacueTHOe
YHCJIIO JIFoJIeN
B 3aJIe n

Yeo.

140 | 130

110

120 | 100

120 | 100

140 | 120

JlommycTHMas
KOHIIEHTPAIH I
CO2 B BO3IYXE

IIOMENEHH A

/M3

1,2 0,8

0,7

1,2 | 0,8

0,7

1,5 | 2

1,5 ] 2

JlommycTHMas
OTHOCHTEIILbHAad %
BIIaKHOCTE

BO3-1yXa Qo

60 | 30

335

50 | 60

60 | 50

35 | 60

KoHueHTpam
9CO>2 B
HAPYXKHOM

/M3

0,3

0,4

Henocrarompe 3HaUeHHA BEIIHYHH CTYACHT BH@HDEIET CAMOCTOATCIIEHO B COOTBETCTBHIL C

AOKYMEHT MNOANMCAH
ANEKTPOHHOW NOANMChbLIO

Ceptudurkar: 12000002A633E3D113AD425F

Bnageneu;
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Ha3sHaueHHe cHCTeMBI OTOIUIEHHS COCTOMT B OOeCcIeYeHHH TPeOyeMOro TEIUIOBOTO
pe’KHMa BO BceX MOMeN[eHMIX 3JaHHS B XOTOIHBII ITepPHOJ rofa. OTa Iellb JOCTHTaeTCs
YCTAaHOBKOI OTOITMTEIbHBIX IPHOOPOB, CyMMapHas TEeIUIOOT[a4a KOTOPhIX B KaKIOM
TIOMEIEHHH KOMITEHCHPYeT TEIUIOBBIE IIOTEPH Yepe3 HapyKHbIe orpaxiacHud. CHCTeMy

OTOIUIEHHSI TMTPOEKTHPYIOT HA PACUETHYIO TEMIIEPATYPY HAPYKHOIO BO3Ayxa HaHOOIee
XOJIOHOT'O TIEPHOJIa Tofa (CPegHss TEMIIEpaTypa by HaHOOIee XOIMOMHOH ITSTH/IHEBKH
B JAHHOM HACEJIEHHOM ITYHKTE U3 BOCEMH 3HM 3a SO-JIETHHI IIEPHON).

Hnsaropoja b = °C (tadm. 13).

Pacuer Telll10BBIX [IoTephb Yepes Hapy kHbIe orpazKacHis IToMell] eHHH 3a0aHiA

1. MakcHMalIbHO HAOITYCTHMaAA IUIOTHOCTE TCIUIOBOI'O ITOTOKA HEPE3 HAPYAHOC

OrpaxJicHHE, BT/MZ,

(max— Us DtH-,-

rae os = 8,7 Bt/ (M2 -K)— cpemrrii Ko3pHIMEHT TeIUIOOT Ayl
OT BO3lyXa K BHYTPEHHEH ITIOBEPXHOCTH OrpaKAarOIEH KOHCT YKL
At ? =tp—t'cr'— HopMHpyeMasd (TI0 CAHHTAaPHO-THT HEHHYECKHM
TpeOOBaHHSIM) PA3HOCTh TEMIIEPATYP BO3AyXa BHYTPH IIOMEINEHNU A 3 H BHYTPEHHEH

ITIOBEPXHOCTH OTPaXIeHH ' (Tabm. 6). [3].
Tabnwuia 6
IToxprITHS IToxkpreITHS

HasHaueHHe HapyxHel - HaT
3TAHUS e CTEHBI

yepIdayHbIe IT0JIBaJIaMH H
OO0I11eCTBEHHEBI
e 3IaHH,
ITOMEIICHH AtH o =7°C  AtP,=5,5°C AtH 5=2,5°C
IIPOMBIIIUIEHH
BIX
IIPEAIIPUATHHI
H

2. MaxcuMalbHO JOIYCTUMBIN KO3 (HIIHEHT TEIUIOIIEPEAYH JJIS Or PaKIarorl e

KOHCTPYKUHH, Bt/ (ME‘K)

Umax
k—[ﬂﬂi_t _ I'.HF x w
E

rae W— morpaBOYHBIN KO3((PUIMEHT Ha PacYeTHYKO PAa3HOCTh TeMIlEparyp (ts —
(x"), YUHTBIBAET IIONOKEHHE HAPY/KHOH ITOBEPX-HOCTH OrPakKJArOIINX KOHCTPYKIIHH I1O
OTHOIIIEHHIO K HAPY/KHOMY
BO3IYXY.

3HayeHHI K03 duimeHTa W mpHHHEMAaIOTCS:

a) I HapyKHBIX CTeH Wy = 1

6) g depaadyHbIX epeKpuTiii Wo= 0,9;

) TG TEeNSKNRITUN  HAT HeOTATTTURASMRIMH  ITOABajIlaMH 03 CBETOBEIX IIPOEMOB,
OOKYMEHT noarnncAH

SMEKTPOHHOW NOAMUCHIO = 0,6. 3. TpebyeMoe MHHHMAIIPHOE IIO
Ceptudhmkar:  112000002A633E3D113AD425FBES0002000002A6 MITUESCKOE COIIPOTHBIIEHHE B IIPOIIECCE
Bnapeneu: lleBayxoea TateAHa AnekcaHapoBHa

,}
yHeTpyKUHH, M ' K/BT,
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1

Rmin=

FLrLE

4. HeoOxommmva st MUHHMAJIbHA S TOJIIIHA Ha BIX CTEH O™, M. MI3BBIDaKeHHUS IS
EII
TEPMHYECKOI'0O COITPOTHRIIEHHS B ITPOLIECCE
Iepeaayn TEMIIOTHL Yepe3 INIOCKYIO CTEHKY

1 gmm g 1
Rmin=nE+ ]‘L'I'ﬂ'l'

HmeeMm
3HaYeHNI KO3(P(HUIIMEHTOB TEIUIONPOBOTHOCTH O Amr, BT/ (M'K), cM. B Tal0m. 1;

0.5 23,2 B1/ (M2 K) — K03 (P PHUIIHEHT TEIUIOOTAaYl OT HapYKHOH ITOBEPXHOCTH CTeH

K HApY>KHOMY BO3JIYXY.
HafiieHHOe 3HaY€HHE 0w OKPYITISFOT O CTAHAAPTHOH TOMIIHHBI KITAJKH O,

(rmomnropa, aBa, IBa ¢ IIOJIOBHHON, TPH KHPITYa).
5. PacueTHBII KO3(P@UIMEHT TelUioepeayn I HapyKHBIX CTeH, BT/ (MZ-K),

kHI: —_— 1
P T 1 B By 1
ﬂ:H | ";l'l-f.u_l' | ";l'I'IT'T EE

6. PacueTHOe TepMHUYeCKOEe COIIPOTHBIIEHHE TeIUIOoIlepeaaue, MZ'K/BT;

R[—[{' _ :L
pacy k[—[{'
pacd

IIpenmoytTHTenbHEE, KOTAA Kpacy© < Kmax'“5 T.€. Rpacu™® > Rpin™.

OmaHakKo 3arac He JOIDKEH IIpeBRINaTth 15 %.

JomycKaeTcst M Kpacy™© > Kkimax'©, HO He OOIEE, YEM Ha 5 %.

AHATOTHYHEIE pacyeThl CIIEAYeT IIPOBOAHUTHL M IS IIPOYHX OrPaKAAFOINHX
KoHcTpykumn (ITT, IIJI m xp.). IlockombKy B 3aJaHHM Ha KYpPCOBYIO padoTy
yKa3aHHBIE OrPakAeHIA He KOHKPETH3HPOBAHEL, TO IIPHHHUMATOT:

@) JUUIS T10TIa TIEPBOTO ATaXa Kpacy' " = Kmax'™;

6) IJISI IIOTOJIKA BTOPOTO B3TAXKA Kpacy' = Kmax';
T.€. HalJIEHHBIE paHee MAaKCHMAalbHO JIOIYCTHMBIE 3HAYEHUS 3THX BEIIMYHH
(cM.I1.2).

J111 OKOH M HApY/XKHOH JBEPH IIPHHSATH:

K =29Br/M2K: k' =233 Br/M2K.
7. OCHOBHEIE TEILIOIIOT CPH HCPpEC3 Hﬂp}"}I{HHE OI'paxKaAcHHA. (OCHOBHBEIE TeIIIOIIOT CPH
HEPE3 KaXK0C Hﬂp}f}I{HDE OI'paKJACHIHC
HaXxXOIAT 11O }J'pﬂBHEHHHJ TCILIOIICPEadaYdI:

Q.. =k, F@ —-tpP)¥,

pacy

rae f — IDIonraub ITOBEPXHOCTH COOTBETCTBYIOIICI'O HAPYAHOI' O OI'PaKACHITA, Mz

H3MepeHHe TUI0INaaH II0BEPXHOCTH HAPYKHOIO OrPakKIeHNA F, M2, ITPOH3BOJIST ITO

yeprekaM IUIaHa M pa3pesa 31aHH (CM. puc. 1).

BenmurHY F OIS ITOTONKOB M ITOTIOB OIPEAETISIOT ITO pa3MepaM MEXIY OCSIMH
[AOKYMEHT NMOANMUCAH

, JCTH
IANEKTPOHHOW NOoANUCHLIO
Ceptudpukar. 12000002A633E3D113AD425FB50002000002A6 MCHBIIMM pa3McpaM CTPOHT CIIbHBIX
Bnapeneu: Liebzyxoea TaTeAHa AnekcaHapoBHa 1HH).
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BBICOTY CTEH IEpBOrO 3Taka OIPEJETISIEOT I10 pa3sMepy OT YPOBHS YHCTOrO IOJa IEPBOTO
5Taka IO YPOBHS YHCTOTO I10JIa BTOPOTO. BBI-COTY CTEH BTOPOroO 3Ta)Ka — II0 pa3Mepy OT
VPOBHS 4YHCTOrO IIOJIa BTO-POTO 3Taxa [0 Bepxa VTEIUISIONIETO CIIOS 4YepJauHOro
TIepeKPBITHSL .

JITHHY HapyXKHBIX CTEH HEYIJIOBBIX ITOMEIeHHH |
OTNPEJENIIOT [0  pa3sMepaM  MeXAY  OCSMH
BHYTPEHHHX CTEH, a YIJIOBBIX IIOMEIIEHHH — II0
pasMepy OT BHEIIHHUX IIOBEPXHOCTeN HapyKHbIX

0% (B

CTEH 10 OCEH BHYTPEHHHX CTEH. 3 5% £
OCHOBHEIE TEIUIOIIOTEPH Yepe3 HapYKHEIE ,
orpaxaeHHI Qocn, BT, oIpeaensror 11 KaxI0ro _ "5 se
ITIOMEIIEHN S 3JaHHS. [[JI 3TOro IMOACYHTEIBAOT Qoct, 1 07 BT,

HEPE3 KAAAYH) HAPDYAHYIO OI'PaZA 4OV #
KOHCTPYKITHIO, HMCHOIIYFOCAHA B 3TOM ITOMCEIIICHII, a

HMCEHHO: 4Y€PE3 HAPYAHBIC

creHsl (HC) *, mon (I1JI) **, moronok (IIT) ***, nBoiiHbie okHa (/IB),
nBoHHYIO ABepb (JJ1). g momerneHus 101 H TecCTHHYHOH KIETKH ITOACYHTHRIBAIOT Qocn
yepes CTEHEI, ITOM, OKHA H ITOTOJIOK.
Terutonorepu Yepe3 BHYTPEHHHE CTEHBI HE OIPEIEIISIOT, TAK KaK PasHOCTh TEMIIEPATYP
BO3JIyXa B CMEXHEIX ITOMEIEHH SIX He ITpeBRInacT 5° C.
8. IIoNHBIE TEIUIOMOTEPH Yepes HaPY/KHBIE OIPaKIeHHS:
rae Qmos — D00aBOYHBIE TEIIONOTEPH, BT.
Qrop ONMPEHelsIOT B IPOLEHTaX K OCHOBHBIM TEIUIOIIOTEPSM B 3aBHCHMOCTH OT OPHEHTAL[H
OrpaxkJAeHHs 110 CTpaHaM cBeTa (PHC. 2), OT CKOPOCTH 00IyBaHHS HX BeTPoM (Ha BETep), Ha
VIJIOBEIE TIOMEINEHH S, HA TIOCTYINIEHHE XOJIOJMHOI0 BO3AyXa
(OIIs1 HAPYXHEBIX JBEPEN C KPATKOBPEMEHHBIM OTKPBIBAHHEM ), Ha BEICOTY.
JloO0aBKy Ha BBICOTY BBOAAT IS IIOMEINEHHH OOMIECTBEHHEBIX 3JJaHHH BBICOTOH
Oonee 4 M; OHa cOCTaBIAeT 2 Y% Ha KaXIbIM METP BBEICOTEHI CBRIIIE 4 M, HO He Oomee 15
9. Jlo0aBKy Ha BBICOTY CIEAYET YYECTh IS ABYCBETHOro 3ama (rmomMermeHHs 101).
JloGaBKa Ha BRICOTY HE PacIIPOCTPAHSIETCA Ha JIECTHHYHBIE KIIETKH.
[Ipn ompefelneHHH OCHOBHBIX H JOOABOYHBIX TEIUIOIIOTEPhL 4YEpe3 HapPYKHEIE
Orpa’kfieHHs IIOMEINEHHUH ITONb3YIOTCSA OJIaAaHKOM, HMEIOINM popmy Tadm. 7.
Teruromnorepy IMOACYUTBIBAOT OTAEIHHO IS KaKI0r0 ITOMEINEHNS U JJ1S 30aHHA B
I[ETTOM.
OCHOBHEIE H JOOABOYHBIE TEIUIOIIOTEPH CYMMHPYVIOT AIIS 3LaHHS B I[ETIOM.
[IomHBIE TEIUIOMOTEPH CYMMHPYIOT IS 3JJaHHS. B IEJIOM M IS KaXXI0r 0o
OTAEIBHOI O ITOMEII[EHHA.
[Ipu orpenmeneHUH TEIUIONOTEPh Yepe3 HapPYKHBIE CTEHBI IUIOIIAJb ITOCIIEAHHX
BIIMCHIBAIOT B I'pad)y 6 ITOTHOCThIO, Oe3 BhIYeTa IUIOINAJAN OKOHHBIX H JIBEPHBIX
0o gt HO AA
npoeMoB. [Toatomy B rpady 9 BMecTo k& M kK ° BIIMCBHIBAIOT Pa3HOCTH K —k 151
LS
B camMoM fiene, IIpH BKITFOYEHNH OKOHHBIX IIPOEMOB B IUIOIAIb HAPYKHBIX CTEH
TEIUIOIIOTEPH OT ITOCTIEIHIX 3aBBIIAT0OT Ha BETHYHHY

P
kmeﬂD(IE -t )W,
NOKYMEHT I:ID,QI'I MCAH
SNEKTPOHHOW MOANMVICHIO TEIJIONOTEPh 4Yepe3 OKHaA T. €.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxoea TateAHa AneKkcaHapoBHa
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KHC‘

HC
pachﬂD(rB _II—I) Y -k

pacy F,I[D (IE.

Jife)
—tx )W = (k

_kHC'

pacd

9. YaenpHad TEIIOBAs XapaKTepPUCTHKA 3JIaHH A, Br/M3 K,

g = @nun&:
. L'ra.,.q [:te — tEj

rae O
Ienom, BT:

V — o0beM 34aHHA I10 HApPYyAHOMY GﬁMEp}Q M3., OITpEAcIAIOT YMHOXKCHHCEM
IIomajan 344aHHMA I1O BHCIIHCMY OYUCPTAHHIO CICH

)

oty — 1) W

— TIOJIHBIE TEIUIONOTEPH Yepe3 HAPY/KHBIE Orpakie-HUA IJIA 3JaHUSI B,

O
o
2 < e
T
= 5o '
= 2 e IIoBEpXHOCTh OXITaKIEHH § 8
5 e 5 n 5
E' = D W0 =
a o=
0 o E = o
C % R O o ®© < 9 =
= =| 2 ol - S =
5 E ® = s s 5 = ®
=l Vv = § &) O = ~
= = =P QL P
0 E- e 5 == O © E =
o
% = =i T 2 O S
as @) o 2 BB o am
- O = B 2 3 <
& g, 2 = « £
© o T
o A
1 2 3 2 6 7 8
E B~
' an
E ' ™ E
4 = @4
- ;1 . JloGaBKa K OCHOBHOH IIOTEPE - o
= 5 ol Terma, % o %
] = 4 E S
= Q . = =
0=
£ ¥ = : z
) = e o
H = » : >
2 = =) 2 2 = c
- - 2 = = | o S -
: oo | E : | 2R E | & .
- E’ = = ) H = Qo =
[IOKYMEHT MOAMNUCAH e @ = 3 S
ANEKTPOHHOW NOANMUCHIO et A
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Ha €ro BBICOTY OT YPOBHS 3eMJIH 10 KapHH3a (pa3sMep @ Ha puc. 1). [TonyyeHHOE

3HAYUCHHC (or PCKOMGHIAYCTCH COIIOCTABHID C HGpMﬂTHBHGﬁ BEIIHUHHOH I 3JaHH A
dHAJIOTHYHOI'O XdPaKICpPa

H JJIA COOTBCTCTBYIOILCTO KIIMMATHYCCKOI'O ITOACA.

OTOH XﬂpﬂKI‘EpHCTHI{GfI ITOJIB3YHOTCA  AJIA OPHCHTHPOBOYHBIX ITOACYUYCTOB IIOTCPb
TCILIa I TpEﬁ}’EMﬂﬁ TEIUIOBOH MOIIHOCTH HC-TOYHHMKOB TeIUIOCHAOXEHHS B ITPOCKTHBIX

3adaHITHX,
10. PacyeTHasa TeIrioBass MOIMHOCThE CHCTEMEBI OTOIUIEHHS 34aHH, BT,
EAC QH . — PacxXoJ TCIUId Ha HAaI'PCBAHHC BO3yXd, ITOCTYIIAFOIICI'O B IIOMCIIICHITA ITPH

HH(QHIbTpalHi, BT.

B 1emnsix yrrpormeHu s pacyera B KYpPCcOBOH padOoTe MOXKHO YCIIOBHO IIPHUHATE Qs = 0, m.
e. Oor = Qnos.

11. 'omoroH pacxof Telia Ha OTOIUIEHHE, KBTY/T o/,

o
Oor =051 01 Tors

rne ¢ =(tz — tor")/ (tz —tu’ ) — OTHOCHTEIBPHAS OTOITHTEIbHAS HarpysKa,
CpeIHss 3a OTOIIUTENbHEIN IIEPHO;

t or ¥ — CPeqHSII 3a OT OIIUTENLHBIN IIEPHOJ TEMIIEpATypa HapYXHOI'O Bo3ayxa, °C
(cM. Tabdm. 11);
0 or— pacyeTHas TEIUIOBAas MOIIHOCTh CHCTEMBI OTOILJIEHHS 34aHHs, KBT;

for= 24n — NOPOLOIKHUTIEIBHOCThE OTOIIHMTEIBHOIO IIEpHOAA, YU/TOM (3HAYECHHE N CM.
B Tadm. 13).

PexoMeHIyeTCA BEIPa3sHIb pacXoj TeIla Ha oToruieHHe B MJ[K/TOg.
ITockoneky IkBT = Ik/[&/c, To IKBTu = 3600K [ = 3,6 M/ x. 12. ' omoBOH pacxon
TOIUIMBA Ha OTOIUIEHHE, T/TOJ (A1 TBEPIO-

'O TOIUIHBA), THIC. M3/I‘D,I[ (11 ra3000pa3HOro TOIUINBA )

rof
rog ':?u']'
By = =
Qo tite
rie Qo °* — pacxof Ternia Ha oToruieHne, M JIx / TOx;
QOup — HH3IIAS TEIUIOTa CropaHHda ToIlmHBa, K/[K/kr (MJX/T) —ansa
TBEPAOr0o M XKHAKOIO TOIIIIHBA, K,[[}I{IMS(M,[[H{!THG. MS) — I razoo00pa3HOro

TOITIIHBA .

Ny — KIIJ] TermoreHepHpyroIer yCTaHOBKH;
Nre — KO3 OHIIHEHT, VUYUTHIBAXOINHI ITOTEPH TEIIA B TEIUIIOBBIX CETSIX.
B OOKYMEHT MOANUCAH [HTh:

ANEKTPOHHOWM MOAMNUCHIO TTbHBIX, PaloTaroIHX Ha KHAKOM H
CepTuchukat: 12000002A633E3D113AD425FB50002000002A6 Xy e

Bnapeneu: Webayxopa TaTteAHa AnekcaHgpoBHa

TC
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TOIUINBE.
boree TOYHBIE JAaHHEBIE MOT'YT OBITEH ITONIYYEHEI M3 MECTHBIX HCTOUYHHKOB
(3HeprocHaOKAFOIIHX ITPE IITPH AT HI).
CTYIEHTY IIPEAIaraeTcs YCTAHOBHUTE 110 MECTY IIPOKUBAHU A
@) BHJI K HU3MIYIO TEILIOTY CTOPAHUA () HCIIONb3YEMOT O JJISI OTOIUIEHHA TOIUIHBA,

KK /KT (KX / M3);
6) CTOMMOCTH HCIIONIB3YEMOIO IS OTOIUIEHHS TOIUINBa, ST pyo/T (pyO. /THIC.
3
M-).

€¢) CTOHMOCThL OTIIYCKAEMOH TEIUIOTEHEPHPYIOINEH YCTAaHOBKOH TEIUIOTHL (C
YUETOM TPAHCIIOPTHPOBKH ), IUIATY 3a TEIUIOBYIO SHEPIHIO, HCITOIB3YEMYVIO Ha HYKIbI
OT OITJIEHHS KHIIBIX M OOINECTBEHHBIX 3aHHII,

Sq . pyo. /MJIx;

2) CTOHMMOCTH ITOTPEOIISIEMOH SNEKTPHYECKOH SHEPTHH, S5, pyO. /KBT U;

0) aThb OILIEHKY T'OJOBBIX 3aTpaTl Ha TEIUIOIOTPeOIeHHe, U TOIDIMBHOH
cocTaBIsromEei St °7, py6. /Tox.

J1s ynoGerBa yyeTa pacxoa © HOPMHPOBAaHHA TOIUIHBA BBEJIEHA YCIIOBHAS
TEIUIOOHEPreTHUECKas e JHHUIlAa — | KT YCIIOBHOI'O TOIUIMBaA. Pacxox 1 KT ycIIoBHOTO
ToIUIHBa SKBHBaneHTEH 7000 kxam, yro coctaBnsger 29330 KK, T.e. «Teliora
CTOPaHHsSD YCIIOBHOIO TOIUINBA O yor = 29330 x/[x / KT (y. T.) rom (M &/T (y. T.)

Pacxon yCIIOBHOTO TOIUIMBA OIIPEAENSIOT IO TOH Ke (POpMYIIE, YTO H
HaTypalbHOIO:

QI'LI..'I.
T
Q',' Bl rlrl-'-' Y rlrl.' C

BroA —

Wi

I[J'IH IIepectucTa pacxoJa YCIIOBHOI'O TOILIIHBA B HATYPAJIbHOC HC-ITOJIB3YHOT
TEeIUIOBOH 3KBHBAJIEHT

J_= @E
Q}—m
CreqoBaTelIbHO:
_ H}T-'I
B, = 3

TEILJIOBOM PACYET OTOIINTEJIbHEIX IIPUEOPOB

C rtermmoH3HUYeCKON TOYKH 3PEeHHS OTOIHTEIbHEIE IIPHOOPHI paccMaTpHBaeMOIT
CHCTEMBI  BOJSHOIO OTOIUIEHHS  IIPEJACTABIISIOT  COOOH PEKYIIEpaTHBHBIE
TeIDIOOOMEHHBIE aIllapaThl, B KOTOPHIX TEIUIOTa OT I'PEIOIIEro TeIJIOHOCHTENIS (TopsaieH
BOJIBI) TlepelaeTCcsl HarpeBaeéMOMY TEeIUIOHOCHUTENIO (BO3IYXY BHYTPH ITOMEIIeHH) Ye-pe3
Pa3IEISIONYI0 HX METAINIHYECKYIO CTEHKY, HMEHYEMYIO TEIUI0-00MEHHON MTOBEPXHOCTHIO

F, M2,
P acH e T ORI ARV MO I OC T OTOTEITCJIbHEIX HpHﬁﬂpE}B Q BT OITPEACIIAROT
AOKYMEHT NOoAarnnMcAH * ?
SNEKTPOHHOW NOAMUCHIO I KaXI0ro i-ro roMenieHus. M3
Ceptudhukar: . 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ZQHpﬂFQi 'UﬁgQi(’rp}

Idg 0 — TEImIoOTAa4Ya OTKPHITO PAcCIIONOKEHHBIX B IIPEJeNlaX ITOMEINEHHS TPYO
CHCTEMEI OTOIUIEHHS, BT(B TaHHOH KYPCOBOH pa-00Te BEMMUHHY MOXKHO HE
VUHUTBIBATH ).

Eciau B MOMelleHNN yCTaHABJIMBAKOT OTOITHTENbHBIE IIPHOOPHI OAMHAKOBOMN
MOII[HOCTH, TO

2 Qm i)

T

Crp(iy =

L€ m — YHCIO OTOIHTENBLHEIX IIPHOOPOB, YCTAaHABIMBAEMBIX B i-M IIOMENIEHUH.

BreiOop THIIAa OTOIMMTEILHBEIX IIPHOOPOB (M3 IIpeliaracMeIX B Tall. 4), HX
pa3sMENIEHNE B IIOMEINEHNU X, CIIOCO0 ITPHUCOEINHEHN S UX K CTOSIKAM CTYAEHTY CIIeAYET
BBITOJIHUTE CAMOCT OSITENIEHO B COOTBETCTBHH C HMEIOIIHMHCS B IINTEPATYPE
PEKOMEHJAL[HSIMI.

PacueTHyrO IUIOINAAb TEIDIOOOMEHHOH ITOBEPXHOCTH OTOITH-TEIIBHOrO ITpHOOpa
F Pﬂp(f), Mz, OIPEJIETISIIOT W3 YPaBHEHHS TEIUIO-TIepeadn:

Q i ) = ki ) Frea ) At cp,
rae k — Ko3d(PHIMEHT TeronepeJayl OTOIMMTEIbHOr o IIpudopa, BT/ (MZ'K);CP
At — CPEIHsISI Pa3HOCTh TEMIIEPATYP IPEIOINEHR BOABI H HATPEBAEMOI'O BO3/yXa
(CpeHMI TeEMITepaT YPHBIL HAIIop), K.
Pacuer BeIyT B CIIEAVIOIIEH ITOCTIENOBATEIIPHOCTH:
. PacyeTHBIM pacXoA BOIBL 4Yepe3 OTOIMHTEIbHBIH IpHOOP G, , KT/C (U3

ypaBHEHHS TEILIIOBOI O DallaHca);

__ Y
O = Co (tr — tg)

rae Cw = 4190 x/ (KT 'K) — CpeaHsa TEITIOEMKOCTE BOABI B HHTEPBAJIIE .
TeMIIEPATYP o + I

tr =95°Cuto =70°C — pacueTHBIE TEMIIEPATYPEL TOPsTYER H 0OpaTHOH BOAEI (Ha
BXOJIe B IIpHOOP H BEIXOJIE U3 HETO);
2. CpeIHHI TeMIIEPATYPHBIH HAIIOP:

.+t
- ——— tE

2
3. PacueTHA S ITIOTHOCTE TEIUIOBOroIorokag. =0 /F Br/m2 [3]
np np” " np

'ﬂlt‘

t +t
ﬂi_:%_tﬂ

TIE Guon — HOMHHAIIbHAS INIOTHOCTE TEIIJIOBOI O ITOTOKA, Bt /M2 (cM. Tabm. 4).
HarmprmMep, a1sg otonmutensHoro mnpudopa MC — 140 — 108, cormacHo Tadi. 4,

f.. =158 Rr/nl
[OKYMEHT NOAMUCAH

SFEKTPOHHOM NOAMUCHIO AMep, O, = 1000 Br:
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lebayxoea TaTeAHa AnekcadapoBHa I 70) — 0-,-00955 KT/ C,
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mpu At = (tr-to)/ 22—t = (95 +70) /2-18 = 64,5 K pacueTrHas
IIIIOTHOCTH TEILNIOBOT O ITOT OKa

(¢ = L 04(64,5/70) 1-3- (0,00955/0,01) U-02 758= = 681 Br/nm?).

4. KoapHIHEHT TeIUIonepeayuH:

qy, 681 .
kp = === 10,56 Br/m" - K.
At,, 645
JI1s1 yTIIpOIEHHST PAcyeTOB B JaHHOH KYPCOBOH padoTe 3HAUEHHE

kn p =103 B1/ (M2~K) MOJKHO IIPHHSTH OJHHAKOBBIM IS 3TOrO THIIA OTOIMMTENBHOIO
IIpHOOpa HE3ABHCHMO OT pacxofia TEIUIOHOCHTEIT Gy

5. TpebyeMmas miomans TEITIOOOMEHHON ITOBEPXHOCTH OTOIMH-TEILHOTO IIPHOOpa, M2
Qapii)
F_ o = 2.5,
mp (£) 1F2
kmﬂfi}ﬂtﬂl

r7ie pi — IOIMPaBOYHBIN KO3(PHUIMEHT HA YHCIIO CEKIHI B IpHOOpe (YTOYHSETCH B
KOHIIE pacueTa, KOrJa H3BECTHO YHCIO CeK-I[HH, IT0 TalIml. 8):
f — KO3 PHUIMEHT, YUHUTHIBAIONUI XapaKTep YCTaHOBKH OTOITHUTEIBHOIO
rpudopa.
J7I1 YyTYHHBIX CEKIHOHHBIX PaJHaTOPOB, YCTAHABIIMBAEMEBIX YV HAPYKHBIX CTEH, B
TOM YHCIIE 10l CBETOBBIM ITpoeMOoM 2 = 1,02 [3, xadm. 8.3]

Tadbauma 8
I TorpaBoYHBIH KO3 GHIMEHT Py UHCIIO CEKIHIL B IIPHOOPE
0,95 o 5
1 6-10
1,05 11-20
1.1 bomee 20

6. TpebGyeMoe YHCIIO CEKI[HH B OTOITHTEILHOM ITPHOOPE,

rae [ ¢ — IUIOIAAbh TEINIOOOMEHHOH ITOBEPXHOCTH OJHOM CEKIHH, M2 (Tabm. 4).
Hist geyceeTHOro 3amna 101 menecoo6pa3sHo YCTAaHOBUTEL OTOIMHTEIIbHBIE IIPHOOPEL B [Ba
sapyca. [ IpH 5T oM IIpHHHMATOT:

Q101"=0,65Q101
o101°720,35Q101

B ocransHOM PacHiET dHAJTOTHYCH BBIIICH3JIOKCHHOMY. PEBYHLTBT]E:I pPacidcTOB IIO
OITPCIACIICHIHIO TEeIUDIOBOH MOIIHO-

ANOKYMEHT MNOANUCAH M B KajKJIOM H3 HHX JJI9 BCeX
SNEKTPOHHOW NOANNCBIO
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Tadonuira 9

No 110-
MeTlie-
HHUY

f B I1O-
Melle-
HHH

Atcp

0-1,16

3HaueHUSI an CIIEAYET YKA3dTh Ha IVNIdaHaX STakKeH 30aHH .

THJIPABJIMYECKHUM PACYUET ITUPKYJIAITMOHHOI'O KOJIBIIA

CUCTEMbI OTOLIVIEHHUA

HDHCT}‘T[EIH KITHAPABIHYICCKOMY PACHUCTy CHCTCMbI OTOIUICHIA, HeOo0X0JHMO

IMpcABAPHTCIIBHO BBIITOIIHHTE CIICAYIOIIICC.

1. PasMecTHTh Ha IUIaHaX STaXeH Hal'PCBATCIIbBHBIC HpHﬁprI, d TAKAC I'OPAYHC H
C}ﬁpﬂTHHE CTOAKIL. Hda KaKIOM Hdl' PCBATCIIbHOM HpHﬁDpﬂ ITIPOCTABHTE TCILJIIOBBIC
HAaI'PDY3KH B 3dBHCHMOCTH OT TCIUIOIIOTCPb IIOMEIEHHI H YMcIia YCTaHABJIINBACMbBIX B

HHUX IIPHOOPOB. I IpOHYyMEPOBATEH CTOSKH.

2. BBIUEPTHUTH AKCOHOMETPHYECKYIO CXEMY TPYOOIIPOBOAOB OTOIUIEHHS, YKa3aB
PACIIONOKEHHE 3aIIOPHO-PETYIHPOBOYHON apMaTyPHL.

3. Onpeaenuts HanOoJiee HEBBITOAHOE (OCHOBHOE ) I PKYISIIHOHHOE KOIBIIO.
4. O003HaYNTh Ha aKCOHOMET PHYECKOH CXEME TPYROIIPOBOJOB OTOIUIEHHSI pPacUYeTHEIE
V4aCTKH OCHOBHOI'O IHMPKYVIISIIIHOHHOI'O KOIbIlA, YKa3aB JJIsI KaXI0ro y4yacTKa
TEIUIOBYIO Harpys3Ky (vy, BT (HaZ BBIHOCHOH Y€PTOH) U JIHHY (110 BEBIHOCHOH YEPTOMH).
5. M300pasuTs MPHHIUITMAIBHYIO CXEMY IIPHCOEHHEHHS CHCTEMEI OTOIIJIEHH S K
BHEIIITHNM TEeIIIIOBBIM CETSIM.
CaMBIM HEBBITOJHBIM I[HPKYISIITHOHHBEIM KOJIBI[OM 51 TYIIHKOBBIX CHCTEM SBIISETCS
KONBIIO 4Yepe3 Haudolee VIaleHHBIH CTOSK. OTO KOIBIO SBISIETCSI OCHOBHBIM
(pacYeTHBIM) U €r0 PAaCCUHTHIBAIOT B IIEPBYIO OUEPED.

PacueTHBRIM YHaCTKOM  pPaCHETHOI'O IMHPKYIAIMOHHOI'O  KOJIbIld CHHTAROT

HaCcThb

TpyOOIIpOBOAa MATHCTPAIM M OTBETBIEHHH C IIOCTOSIHHBIM PACXOAOM H CKOPOCTBIO
TEIUIOHOCHUTENS. [lopsAaKOBEIE HOMEpPA pacUYETHBIX VYACTKOB ITPOCTABISIEOT IO XOXAY
TEIUIOHOCHUTENSA OT TEIUIOBOI'O ITYHKTa JO KOHEYHOIrO HarpeBaTENbHOrO IpHOopa H
oOparHoO.
Jlarnee BRITIONMHSIFOT THAPABIMYECKHI PACUYET OJHOIO OCHOBHOI'O IIHPKYIISIIHOHHOI'O
KONbI[a, B CIEAYIOIIEN ITOCIeA0BAT EIMLHOCTH:

1. Haxomsr pacueTHOE HPKYIISIIIMOHHOE JaBJIEHHE B KOJBIIE: ﬁPpu, H/M2 (I1a):

Al T cUCTAM ATAMTTOITUG & a0TaCTR oIni Immman

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lleBGayxoea TateAHa AnekcaHapoBHa
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h — pacCTOSHHE IIO BEPTHKAJIM OT IEHTpa IIOJOTPEeBaTelsd, pac-IIOJIOKEHHOIO B
II0/IBaIe, [0 LEHTpa HarpeBaTellbHOrO IpHOOpa HHKHETO spyca, IIPHCOEAHHEHHOIO K
CTOSIKY, 4Yepe3 KOTOPBIH IIPO-XOAHUT PaCUYETHOE IHPKYIAIHOHHOE KOJIBIIO, M; Po —
IINIOTHOCTE OOPaTHOM BOJBI

(Tipu 1 ,=70°C: po = 977,8 KT/M5); pr — IUDIOTHOCTh TOpsued BOABI (TIpH pr =95°C; pr =

961.9 BI/M3);
AP¢ cn — €CTECTBEHHOE JOIIOMHHUTEIIRHOE JaBIEHHE OT OXJIaKASHHA B TpyOax, I1a;
AP¢ cpn — YUHTBIBAIOT TOJILKO ITPH BEPXHEH pa3BOAKE TPYOOIIPOBOAOB.
I IpHHSATE E@fe en = 100 Ila (Gonee moapodHo cM. |3, mpuit. 4])
6) nJsi cucTeM OTOILIeHHs ¢ HacOCHO ITUPK YIALIH ei

.&P =,&P +E,&Pe‘ﬂp+ﬂ.chm),
pL B

3n1eck AP y — JABIEHHE, CO3JaBacMOe HACOCOM (HIH 3JIeBaToOpoM), Ila;
E — xoadpuireHT, TpHHHMaeMbIH paBHEIM 0,4 — 0,5;

AP cmp — eCTeCTBEHHOE JIOIIOIHHUTEIIBHOE JABJICHHE OT OCTBIBAHHSA BOJEI B
npudopax, 11a;
AP c1p — ecTeCTBeHHOe JIOIIOIHHUTEIIbHOE JaBlIeHHe OT OCThIBAaHH S BOJHI B
TpyoOax, Ila.
JlaBneHHe, co3gaBacMOe HAaCOCOM, IS CHCTEM ITPOH3BOIBHOM IIPOTSIKEHHOCTH
AP, Tp::SO S,

rae X [ — cyMMa JIIHH YYaCTKOB PacueTHOI'0 KOIbIla, M
[Ip1 OOBIMHOM IIPOTSDKEHHOCTH KOJIEl CHCTeMBI (X /~ 120 M) IpHHHMAIOT

AP = (10000+12000) 11a.

¢) s cHCTeM OToILIeHHs, NpHcoeIHHsAeMbIM K BHelllHell TeILIoBOl ceTH Yepes
31€BaTop, ONPEHETSIOT KO3 (PHUIHeHT cMellleHNUI U — KOINYECTBO IMTOAMEIINBAEMON
B BIIEBATOP OOpaTHOH BOJBI (G U3 CHCTEMBI OTOIUIEHH S (IIPH TEMIIEPATYPE f o) K
KOIIMYECTBY CETEBOH BOJEI G nog, IIOJTABAEMOH M3 IIPSIMOT 0 TPYOOIIPOBOa
TEIUIOBOH CETH (C TEMIIEPATYPOH frog , TSI TIONy4YeHH ST TPeOyeMOH TeEMIIEPATYPEL
CMECH f oy =t (TOpSYEH BOABI, ITOJaBAEMOI B CHCTEMY OTOIUIEHHS), T. €.

U=G,/Gp,

PacueTHyr0 dhopMymy A1 OTpeieieHNU s KO3 P (pHUIlHeHTa CMelIeHU ST PEKOMEHIYeTC s
BBIBECTH CAMOCTOSTEIIbHO, HMCXOAS M3 YPaBHEHHII MaTepHAIbHOIO M TEILIOBOTO

OammaHca ITPH CMCHICHHMH [ABYX ITOTOKOB BOJBI:

GHD,EL + Gy =Gy

G +Gcr—(}'cr

IIO60 HGEI; HG,[E 00 CM CM CM

(BKG,I[}ILIEEIE B YPaBHCHHC TCILIIOBOI'O OamaHca CpEIHHE TCILNIOEMKOCTH BOJABI Crop. Co
H Ccw B COOTBCTCTBYIOIIHX HHTCPBAJIAX TCMIICPATYP 0—t r CHHTATL G,[[HHHKGBLIMI’I).

JlaBlieHHEe, co3laBacMOe BIIeBaTOPOM, OIPEENSIOT B 3aBHCHMO-CTH OT KO3 dHIMeEHTa
cMemeHns U M pacIiiolaracéMoro JaBIIEHHSA B TPYOOIIPOBOAAaX TEILIOBOH CETH Ha BBOJE B
3paHue. (IlockonbKy IocleqHee He 3aqaHo, IPHHATE APs =1,6 104 11a).

[Ipu orpeneneHHUH CYMMEL (AP mp + AP¢1p) IS HACOCHBIX CHCTEM OTOILIEHHS MOKHO

AOKYMEHT ﬂDﬂﬂHCAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeneu: Lebayxoea TaTbAHa AnexkcaHOopoBHa 3 Heyy hg.T (f}" — f{})-,-

Heincreutened: ¢ 20.08.2021 no 20.08.2022

98



TJE Nsr — YHCIIO 3Ta’KeH B 3MaHNUN; /1;r — BBICOTA OJHOTO 3Taka, M. EciH 5Ta cymMa
MeHbIIe 0,1 APy , TO ee He YUHTBEIBAIOT. TEINIOBYIO HArpy3Ky KaxXJIOoro PpacyeTHOTO
ydacTka Oy |,

OIPENENSAIOT KaK TPeOyeMBIH TEIJIOBOH IMOTOK TEIMIIOHOCHTEIS

Gy cw(fr — to ),00eCIleUYHBAIOINHI TEIUIOOTAAYy BCeX IIPHCOEOHHEHHBIX K HEMY
OTOIMHTEILHBIX MPHOOPOB. ECIM pacueT BeCTH OT BBOJA TOpPsSYEN BOABI B CHCTEMY
(yuactok 1), TO TeIUioBas Harpyska KaXkIOro ITOCIEAYIOINETO YyYacTKa MEHBIIE
TEIUIOBON Ha-TPY3KH IIPEAIIECTBYIOMIETO Ha BEJIMUYHHY OTBEJASHHOIO TEINIOBOIO ITOTOKa,
a B 00paTHOM ITMHHH — OOJIBIIE Ha BEIIMYNHY IOJABEAEHHOIO TEINIOBOI O ITOT OKA.
PesympTaTel THAPABIMYECKOTO pacueTa YYaCcTKOB IMHPKYISIIHOHHOIO KOJbIla CBOLAAT B
Tabnuiry (tadm. 11). ['padsl 1, 2 1 4 3aIIOTHSIOT IO JaHHBIM PACUETHOHN CXEMBI OTOILIEHH 5.
B rpade 3 yka3zpIiBaroT pacxo]] TEIIIOHOCHT €IS TS KaK0r0 y4acTKa, Kr/4,

G,jq - Q‘:ﬂl 3600 ft:‘w (Ir— I{]),

rag cw = 4190 JIx/ (ktK) — cpegHsaIa TEII0eMKOCTh BOAEI B HHTEPBAJIE TEMIIEPATYP Lo

— Ir.

Jlnsa 3anmonHeHHS rpad 5, 6 U 7 HeoOXOIHMO IIpeJBapPHIEIIBHO OIPEeJeIHTh CPEeTHIOI0
IUTA KOJIbIla YIEIBHYIO ITOTEPHO HABIEHHSI Ha TpeHHe, Ila/Mm,

R, =BAP, /Xl

r7e } — K03 PHIIHEHT, YYUTHIBAOIIHIA OO ITOTEPH JaBIIEHUS ITPEO[OTIEHHE
COITPOTHBIIEHHS TPEHHSI OT PACUYETHOI'O IIHPKYIISIIH

OHHOI'O JaBJIEHHS B KOJIBIIE:

B =0,5 — g ABYXTpYOHBIX CHCTEM OTOIUIEHH S C ECTECTBEHHOM IIUPKYIIAIHEN ;

p=0,65 — IIII HACOCHBIX CHCTEM.

DakTHYyecKasd VAeIbHAs IIOTEps JAaBIEeHHS Ha TpeHHe Ry. , (rpada 7) ZOIDKHa
OBITh OIIM3Ka K Rep

[MapaBIHUYeCKHIT pacyeT OZHOIQ PacyeTHOr'O KOJbIla COCTOHT B ITOAOOPE
IHaMeTpa TPyOOIIPOBOJA KaKIOI0 YUYACTKa, BXOASINETO B 3TO KOJIBIO (HCXOAS M3
3HAaUeHHUS Ry ), OIpelelleHNH (paKTHYECKHX IIOTEPD MaBJIEHHS Ha KaXXIOM y4acTKe
M CYMMAapPHBIX IIOTEPh JABJIEHHUS B KOJIBIIE. [[JIsI HACOCHBIX CHCTEM OTOIUIEHHS pacueT
3aKaHYHBacTCA ITOA00OPOM Hacoca, a I ITPaBHTAllHOHHEIX — CPaBHEHHEM
CYMMApPHBIX ITOTEPh JABIIEHHS B KONBIIE C PACUETHBIM IITHPKYISIIMOHHEIM JaBIIEHHUEM.
[Ipu 3TOM CIERYET YYECTD CIIEAYIOIIEE.

IloTepn naBIeHHSI Ha y4acTKe TPYyOOIIpOBOAa

AP =,5PTP + ﬂPM= R; +&PM,

rae AP — IIOTEPH JaBJIEHH S Ha TPeHHe, [1a;

AP,; — IIOTepH JaBJIeHHSI B MECTHBIX COIIPOTHBIIEHH X, I1a;

R = AP / | — yaenpbHas MTHHeHHAA II0TePsI [aBlIeHU Ha TpeHue, [1a/M. CormacHO
HM3BECTHOH (pOpMYyTIE:

n_ Awp  PW
d 2
rIe  Arp— K03 (pHIIHEeHT THIPaBIHYECKOrO TPeHHS;
AOKYMEHT MNOANMCAH (Tp}rﬁﬂ)_} M,
SNEKTPOHHOW NOAMNUCHIO
Ceptudbunkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Liebayxopa TaTeAHa AnekcaHapoeHa MABI, M/C. YUYHUTBIBAS, UTO:
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G 46
pf md®p

W (gns Tpyd f = wd” /4

ITOIIYYHM.

R =0,812 Arp Gzr'(p & (%)

AHAIIUTHYECKHI METOJI OIIpPelelIeHHS BeJIHYHHBL R SBISETCS BeChMa
TPYLOEMKHM, TPEOYET CIIOKHBIX PACUETOB.

B kxypcoBor paboTe MOKHO BEIIIOIHHUTL THAPOAHHAMHYECKHH pacdeT KOJIbIla
CHCTEMEBI OTOIUIEHHS, HCIIONB3YS IIPHBEISHHYIO HA PHC. 3 HOMOT PAMMY.

Pacyer BeyT B CIIEAVIOIIEN ITOCIEIOBATEILHOCTH.
l. Ilo BemuunHaM Rer , H Gy , OIPEAENIAIOT AHAMETP TPYORI yuacTKa dyy
OKPYITISA €r0 A0 ONMMKAaHIIEr0 3HAaUYeHH I H3TroTaBIHBaeMEIX TPYO (o 'OCTYy).
CrenyeT oOpaTHTh BHUMaHHE Ha TO, YTO HOMOTrpaMMa (pHC. 3) BEIIIOIHEHA B
eIMHHIAX TEXHUYECKON CUCTEMBI H3MEPEeHHH, B KOTOPOH «KHIOIPaMM»)
obo3HavaeMbIt « KI'C» gaBiisieTca eqHHHIEN CHIIBI. TakK Kak | ktc = 9,81 H, 1o |

kre/mM2 = 9,81 H/M (Ila).

I1o BEIOpaHHOMY ITHAMETPY dyu Hpacxony G ITOIb3YACh
HOMOTPaMMOM, HaXOIAT (PaKTHYEeCKYI0 CKOPOCTh JIBHJKEHHS BOJABI HA YUACTKE Wyy
M/C MU (PAKTHUECKVIO VAEIbHVIO IIOTEPK0 JaBIIEHHS Ha y4YacTKe Ry« , [la/m. [[ns

OIMPCACTEICHHA Wyy , MOYKHO TAKKC BOCIIOIIB30BATECA (i]DpM}’HDﬁ
.~ — 2
Wye = Gy 47 1y, T dPyu 3600,

[Ipu 5TOM IJI HACOCHBIX CHCTEM CIIEAYET YUHUTHIBATE IIPEAEIbHBIE CKOPOCTH
IBHKEHHU S BOABIL B TpyOax (Tadm. 10).

TaOomuma 10

JlmaMeTp TpyoonpoBoa d, MM
15 [ 20 |25 | 32 | 40 |50 | bomee
50
IIpenenpHas1 CKOpPOCTh
ABHAKCHIA BOJABI 0.3 0.5 0.8 1.0 1.5 1.5 1.5
B TPYOOIIPOBOAAX Wip
, M/C
2. IloTepHu gaBiieHH S Ha TpeHHe, 11a
AP =Ry [y
3. TloTenn TARTEHU TR MECTHRIX COMNOTURIEHHIX APy =Zys ,11a, 17 Kaxkgoro

[IOKYMEHT MOAMUCAH
SNEKTPOHHOW MOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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THe 20y

Ly

_X.pw"

2

— CYMMa KGS(i](i]P[[IHEHTGE MCECTHBIX GGHpGTHBHEHHﬁ Ha YHaCTKCE.

3HaYeHHS { A9 pa3IHYHBIX BHJIOB MECTHBIX COIIPOTHBIEHHH B CHCTEMAX
OTOIUIEHHS (BeHTHIH, TPOHHHKH,, KPECTOBHHBI, CKOOEI, BHE3AIIHBIE PACIIIHPEHHI H
CY’KEHHS U IP.) IIPUBEICHEI B Ta0I. 12.
Ecan MecTHOe COIMPOTHBIEHHE PACIIOIOKEHO HA CTBIKE JBYX CMEKHBIX VYaCTKOB, TO

€I'0 OTHOCAT K YVHACTKY C MCHBIIIHMM pPacC XOJOM TCIUTOHOCHTCIIA.

4. OOIIHE ITOTEPH JaBIIeH S Ha yUacTKe, 11a

(R; +Z)3i"!3_[‘

Pes3ynbTaTel pacyeToB IIPEACTABIISIIOT B BHAe Tadm. 11.

Tadnuma 11

IIpeaBapHTeIEHBIN PacyeT OKOH-
Howmep YaTeNb-
y4acTKa HELR
Oygq, |G [, M d, W, R, RI, Z, | Rl+ Z, pacuer
KI/4 MM | M/c | Ila/m| Ila Ila Ila
1 2 3 4 5 6 7 8 10 11 12
AOKYMEHT NoarnncCAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnapeneu:
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KODPPHUIINEHTbBI MECTHBIX COIIPOTUBJIEHUU
_ _(IIPUBJIM?’KEHHBIE 3BHAYEHHMA)
TaObnmma 12

Ceptudmkar:
Bnapeneu:

MecTHOe B?B‘IEHHE g 3HaYeHHe X (U1 BceX JHAMETPOB)
A BCEX MectHoe
COITPOTHBIIEHHE .
THAMETPOB) COTPOTHB- YcmoBHBIN guaMeTp D, MM
PagnaTopsl HEHHE | 50
JIBYXKOIIOHKO- 2 15 (20 (25 [32 |40 e
BEIE
Kotier
2,5 BeHTHIA | |
1YTyHHBIC OBEICHO- 16 |10 |25 |9 |8 7
BHezammHoe BEHHEIE
pacIIMpeHHE i
(OTHOCHTCHA K
OONBIIIOH
CKOPOCTH)
Bertmnd | 3 |3 |3 (25 |25 | 2
IIPSIMOT OUHBIE
BHezammHoe
CY/KEHHE 0.5
(OTHOCHTCH K
OONIBIIOM
CKOPOCTH)
OTCTyIHI 0.5 KpaHer 4 |2 |2 |2 |- -
ITPOXOIHEIE
TpOoMHHKH 1 KpaHEI
IIPOXOJHEIE IIB OFHOIT
P 4 2 2 2 - -
_ PETYIHPOBKH
TpOoHMHNKH | ¢ LUAITHH-
IIOBOPOTHEIE ’ PHYECKOfE
Ha OTBETBIICHHE MPOGKOi
TpOoHMHNKH 3 3
BIDKKA |\ | _ 105 (0,5 (0,5 | 05
Ha HPOTHBOTOKE IIapaJlIeIbHEIE
KpecTOBHHEI 7
IIPOXOJHBIE
KpecTOBHHEI 3 Oteonsr 900 | | | |
TTIOBOPOTHEIE A L5 | L5 |1 L 105 ] 05
1 yTKa
KomrieHcaropsl ~
AOKYMEHT NoanncAH

SNEKTPOHHOWM NOANUCHIO

Webayxoea TaTeAHa AneKkcaHapoBHa
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KoMrieHcaTopEhl 0.5 CKOGEI 3 2 2 2 2 2
CaIIbHHKOBBIE

4. O0mue TpedOOBAaHHA K HANMMCAHHIO H 0(POPMIECHHIO PAdOTBI

B cogepKaHIN KOHTPOJILHOH padoThel HEOOXOMMMO ITOKa3aTh 3HAHHE
PEKOMEHIOBAHHOH JIHTEPATYPHI 110 JaHHOH TEME, HO ITPH 3TOM CIIEAYET ITPAaBHIIbHO
ITOJIB30BAThCA IIEPBONCTOUYHHKAMH, H30eraTh Ype3MEPHOTO IIMTHPOBAHHU . 1IpH
HCIIOJIb30BAHHMH ITHTAT HEOOXOAHMO VKA3bIBAaTh TOUYHBIE CCBHIIIKH Ha HCITOIB3YEMBIH HCTOYHHK:
yKa3aHHe aBTopa (aBTOPOB), Ha3BaHHE PaOOTHI, MECTO H I'OJ H3JaHH I, CTPAHHIIEI.

B mporiecce paboThl HAJ ITEPBOHCTOYHHKAMH 1[€1€CO00Pa3HO JAEIAaTh 3aIlHCH, BEITIHCKH
a03alleB, ITAT, OTHOCAIIMXCA K H30paHHOH TeMe. [Ipu
H3YUYEHHH CITEIHAIbHOH IOPHIHYECKOH MHTepaTyphl (MOHOrpad i, cTaTel, pelleH3HH H T.11.)
BaKHO OOpaTHTh BHHMAaHHE Ha Pa3IHYHBIE TOUKH 3PEHHS aBTOPOB I10 HCCIIEAYEMOMY
BOITPOCY, HA €r0 IMIPHBOAHMYIO apr'YMEHTAIHIO H BEIBOJABL, KOTOPEIMH OITPOBEPralOTCS HHEBIE
KOHIIETII[HH.

KpoMe peKOMeHIOBaHHOH CIIEI[HAJIbHOH JIHTEPATYPHhI, MOKHO HCIIOJIb30BaTh JIFOOVIO
IOIIOIHHUTEIIFHYIO JINTEPATYPY, KOTOpast HeoOXOoaHMa IS PACKPBITHS TEMBI KOHTPOJIBHOH
pabotel. Ecim B niepHo HaltHCcaHNS KOHTPOIIbHOH paloThl OBIIIM ITPHHATEI HOBBIE
HOPMAaTHBHO-ITPABOBEIE aKThI, OTHOCSIIHECS K H3JIaraéMOH TeMe, HX HeOOXOIMHMO H3YVUHTE H
HCIIOJIb30BATh ITPH €€ BEITIOJIHEHHH.

B KoHIle KOHTPOILHOH pabOoThI IIPHBOAHTCS ITONHBIH OHOIHOr pa(pHYEeCKHIT IIepeYeHb
HCITIOJIb30BAaHHBIX HOPMATHBHO-ITPABOBEIX aKTOB H CIIEI[HAIIBHOH JIMTEPAaTYPHL. [|aHHBIH
CITHCOK YCIIOBHO MOJKHO ITOAPA3AEIIHTE Ha CIIEAVIOIHE YaCTH:

1. HopMaTHBHO-TIPaBOBEIE aKTHI (JAFOTCS IO HX IOPHANYECKOH CHIIE).

2. YyeOHHKH, yueOHBIE ITOCOOH .

3. MoHorpaduu, yueOHbIe, y4eOHO-TIpaKTHYeCKHE TTOCOOHS.

4. Ilepuomyeckas reyars.

[IepBoncToyHNKH 2,3,4 JarOTCs IO aln(aBHTY.

OdopmiieHre ouOmiorpapHUecKHX CChUIOK OCYINECTBISETCSA B CIIEIYIOIIEM ITOPSIIKE:

1. @anviUmisg H HHHIHAIIEL aBTOPa (KOIDIEKTHB aBTOPOB) B HMEHHTEIILHOM ITafieke. [IpH
HaJIHYHH TpeX H 0ollee aBTOPOB JOITyCKaeTCs YKa3bIBaTh (paMIUIHH H HHHI[HAIBI IIEPBHIX ABYX
H 100aBHTH «H AP.». ECIIM KHHIa HalmcaHa aBTOPCKHM KOJUIEKTHBOM, TO CCBIIIKA JEIIaeTCsa Ha
Ha3BaHHE KHHUTH H €€ pegakropa. DaMIiniio H HHHITHAIBI PeJaKTopa IIOMEIIAOT ITOCIE
HAa3BaHHS KHHTH.

2. IlomHoe Ha3BaHHE TIEPBOHCTOYHHKA B HMEHHTEIbHOM ITaJIeKE.

3. MecTto H3maHus.

4. I'ox n3maHmsL.

5. O011iee KOIMMYECTBO CTPAHHI[ B padoTe.

CCBUIKH Ha XKYPHAJIbHYIO IIH I'a3eTHYIO CTATHIO JOKHBI COJIEPKAaTh KPOMe
YKa3aHHBIX BBIIIE JAaHHBIX, CBEJACHHS O HA3BAHHH KYPHAalla HIIH ra3eThl.

CCBUUIKH Ha HOPMAaTHBHBIH aKT JAEIAar0TCs ¢ YKazaHHeM CoOpaHHs 3aKOHOAATEIILCTBA
P®, HCKIIFOUEHHE MOT'YT COCTARIIATE CCBUIKH Ha POCCHHCKVIO ra3eTy B TOM CIIyYae, €CIIH
JAHHBIH HOPMATHBHBIH aKT eIle He OImyomKoBaH B C3 PO.

[ IpH HCITONMB30BAHHH IIUTAT, HACH, ITPOOIEM, 3aHMCTBOBAHHEBIX Y OT/IEJIbHBIX aBTOPOB,
CTAaTHCTHYECKHX JAHHBIX HEOOXOAHMO IIPABHIIFHO H TOYHO JeIaTh BHYTPH TEKCTOBBIE CCHIJIKH
Ha IIEPBOHCTOYHHK.

CCBUIKH Ha HCIIONIb3YEMBIE IIEPBOMCT OYHHKH MOKHO JE/IaTh B KOHIIE KaKIOH
CTpaHHIIBI, THOO B KOHIIE BCEH pabOThI, HYMEpaI[a MOKET HAUMHAThCH Ha KaKIOH CTPaHHIIE.

OOKYMEHT NOANVUCAH IT TOJIbKO M3 HECKOIIBKHX BOIIPOCOB (3-6),
INEKTPOHHOW NOANUCHIO | =
[EOPHIO H ITPaKTH acCMaTPHBAEMOH TEMBEI.
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5. PexomeHIganmuu mo BbINOJTHEHHIO 32aHHA

KoHTpoimpHasa pabora H3naraeTcs JIOrHYECKH ITOCIIEAOBATEIILHO, IPAMOTHO H
pazdbopunBo. OHa 00s3aTENBHO JOKHA HMETh THT YIILHEIH JTHCT. OH COAEPKHUT Ha3BaHHE
BBICIIIETO Y4eOHOTO 3aBe/IeHHS, Ha3BaHHe TeMBI, (paMIUIHIO, HHHIHAJIBL, YYEHOE 3BaHHE H
CTEIIEHbh HAYYHOI' O PYKOBOAMTEN S, (PaMIUTHIO, HHHI[HAIIEI aBTOPa, HOMEP T'PYIIIIHL.

Ha ciegyromeM JIHCTe IIPHBOAUTCA COAEPKaHHE KOHTPOJIFHOH padoThl. OHO
BKIIFOUAET B ceOs. BBEJIEHUE, Ha3BaHIE BOIIPOCOB, 3aKIIFOUEHHE, CIIMCOK JIMTePaTyPHIL.

BeeneHne qOKHO OBITH KpaTKHM, He Oonee 1 crpaHuIsl. B HEM He0OXOMIMO
OTMETHTH aKTYaJlbHOCTh TEMBI, CTEIIEHD €€ HAYYHOH pa3padoTaHHOCTH, IPEAMET
HCCIEIOBAHI, I[eIb M 3aaul, KOTOPEIE CTaBATCS B pabore. M3mokeHHe KakI0ro BOIpoca
HeOOXOIHMMO HauaTh C HAITMCAHH 3aI OJIOBKA, COOTBETCTBYIOIIEMY OITIABIIEHHIO, KOTOPEIH
IOIDKEH OTPaKaTh COAEP KAHNE TEKCTA. 3arOIIOBKH OT TEKCTa CIEAYET OTHEIISTh
HHTEepBalIaMH. KaKapi 3arolI0BOK 003aTeIbHO JOMIKEH IIPEMIIIECTBOBATh HEITOCPEICTBEHHO
CBOEMY TEKCTY. B TOM ciIyyae, Korjla Ha OUYEPEHON CTPaHHUIE OCTAETCS MECTO TOIBKO JJIA
3arolIOBKa M HET MeCTa HH IS OJHOH CTPOYKH TEKCTa, 3aroJI0BOK HYJKHO ITHCATh Ha
CIIeIVIOIIEH CTPaHHIIE.

HM3mmaras Borpoc, KaxKIbeIH HOBBIH CMBICIIOBOH a03a1] HeOOXOJHMO HAaYaTh ¢ KPaCHOH
CTPOKH. 3aKOHYHTH H3II0KEHHE BOIIPOCA CIIEIYET BRIBOJAOM, HTOI'OM 10 COJIEPKAHHIO JAHHOI' O
pasjierna.

H3moxeHHe cofepKaHHS BCEH KOHTPOIBHOH PadOoThI JOIKHO OBITEH 3aBEPILEHO
3aKIIOYEHHEM, B KOTOPOM HEOOXOMHMMO JAaTh BEIBOJALI I10 HAIMCAHHIO PA0OTHI B IIETIOM.

CTpaHHIBI KOHTPOIIEHOH paboThl JOIKHEI HMETh HyMepallHio (CKBO3HOH ). Homep
CTPaHHIBI CTABUTCS BBEPXY B IIPABOM YIIY. Ha THTYIIEHOM JIMCTE HOMED CTPAHHIIBI HE
cTaBUTCS. ONTHMAaIbHBIL OOBEM KOHTPOIBEHOH padorel 10-15 cTpaHiI] MAIIIHHOITH CHOI'O
TekcTa (pa3Mep mpHdTa 12-14) yepes ImMomyTopHEIH HHTepBaI Ha CTaHJapPTHEIX JIHCTax
popmaTta A-4, mond: BepxHee —15 MM, HIKHee —1 SMM, J1eBoe —2 5MM, ITpaBoe —1 O

B TekcTe KOHTPOIBEHOH pabOoTEI He JIOITYCKAETCS IIPON3BOIIBHOE COKpAIIEHHE CIIOB
(KpoMe OOINEITPHHSTHIX).

[Io BCceM BO3ZHHKIIIMM BOITPOCAM CTYAEHTY CIeAYET OOpaIlaThCs 3a KOHCYIIbTAIHEN
ITperofaparero. CpoK BEITTOMTHEHHS KOHTPOIBHOH PadOThL OIPEIEISIETCS IIPEIofaBaTelIeM H
OHa JIOJKHA OBITH CJlaHa He ITO3JHEE, YEM 3a HEJEIFO 10 HK3aMeHa. [1o pesyinsTaTam
ITPOBEPKH KOHTPOIIbHAS padoTa OL[eHHBAaeTCa Ha 2-5 0aioB. B ciiydae oTpHIaTEbHOM
OIIEHKH, CTYJIEHT JOJDKEH O3HAKOMHTLCS C 3aMEYAHHSAMH H, YCTPAHHB HEJOCTATKH, IIOBTOPHO
caaTh paboTy Ha IIPOBEPKY.

6. IliaH — rpadgukK BBINOJIHEHH S 3a0aHHA

Ne | Dran BbIIOJIHEHHA 32 JaHH A O0bem YacoB AJ151 BLOIOJIHEHHA 3aJaHAA (acTp.)

1 2 3 4 5 6 7 8 9 10

BbmoJiHeHHe KOHTPOJILHBIX 3aJaHHH

| [TomydyeHmne 3aJaHHg Ha | +
YCTAaHOBOYHOM 3aHSITHH, aHAIIH?3
ero C ITpernojaBaTelemM

2 | U3yueHne IHTEpaTypel A + + + + + + +
BEITIONTHEHH S 3a[aHHIH
KOHTPOJIIBLHOH padOTHI

3 BrITomHeH e 3alaHHH + +

KOHTDOIILHOH DAa0OTEL eé
[OKYMEHT MOAOnNWCcCAH
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7. Kputepun onieHHBaAHH A PadoThI

Oyernxa « omau4Ho » BEICTABIIETCS CTYAEHTY, €CIIH TEOPETHUECKOE COJIepKaHHE Kypca
OCBOEHO IIOJIHOCTEIO, Oe3 MpOoOeIIoB; HCUEPIIBIBAIOIIE, ITOCIIENOBATEIIFHO, YeTKO H JIOTHYECKH
CTPOHHO H3IIAaracT MaTepHail, CBOOOJHO CIIPaBISETCS C 3ajJavyaMH, BOIIpOCAaMH H IPYTHMH
BUIaMH IIPHUMEHEHHS 3HAHWI, HCIIOJIB3YET B OTBETE JIOIOJHHTEIBHBIH MaTEpPHAIBCE
IIPEIYCMOTPEHHBIE ITPOrPaMMOH 3aJaHHS BBITIOIHEHBI, KAYECTBO MX BBIIOIHEHHS OIEHEHO
yuciaIoM OawioB, OMM3KHM K MaKCHMAJIPHOMY, aHaM3HPYET TIONIYYEHHBIE PE3YIIbTATHI,
ITPOSIBIISIET CAMOCTOSTEIIbHOCTD IIPH BEOTOITHEHHH 34 TaHH .

Oyernxa «xopoutoy» BBRICTABIISETCS CTYACHTY, €CIIH TEOPETHYECKOE COJIEPKAHNE Kypca
OCBOEHO TIIOIHOCTBIO, HeOOXOJHUMEBIE IIPAKTHYECKHE KOMIIETEHIIMH B  OCHOBHOM
c()OPMHPOBAHEI, BCe IIPeIYCMOTPeHHBIE IIPOrpaMMOH OOydueHHS Yy4eOHBIe 3aJaHHS
BBITIOJTHEHBI, KAYeCTBO HMX BBINIOIHEHHS JIOCTATOYHO BBICOKOe. CTYIEHT TBEPAO 3HAET
MaTepHaJL, FPaMOTHO H II0 CYII[ECTBY H3JIaraeT ero, He JOITYCKas CYIIECTBEHHBIX HETOUHOCTEN
B OTBETE Ha BOIIPOC.

Oyenxa «vooenemeopunienbHo» BBICTABIIETCS CTIVAEHTY, €CIH TEOPETHYECKOE
COJIEp’KaHHEe Kypca OCBOEHO YACTHYHO, HO ITPOOEIBI HE HOCAT CYINECTBEHHOI'O XapakKTepa,
OOJIBIIMMHCTBO IIPEAYCMOTPEHHBIX TIPOrPaMMON 3aJlaHHIl BEIMIOMIHEHO, HO B HHX HMEIOTCS
OIMMOKH, IIPH OTBETE Ha IIOCTABIIEHHBEIH BOIIPOC CTYAEHT JOIYCKAeT HETOYHOCTH,
HEJOCTAaTOYHO IIPaBHIIbHBEIE (DOPMYIHMPOBKH, HaOMIOJAIOTCSA HAPYIIEHHS JIOTHYECKOH
ITIOCTIEMOBATEILHOCTH B H3IIOKEHHH IMTPOrPaMMHOIO MaTepHaa.

Oyenka «HeyooG1emeopniebHo» BBICTABISIETCS CTVAEHTY, €CIH OH He 3HaeT
SHAUUTEIILHON YacTH IIPOrpaMMHOIO MaTepHaia, JOIYCKaeT CVYIIECTBEHHBIE OIHOKH,
HEYBEPEHHO, C OONBIIIHMMH 3aTPYAHEHH AMH BBIITOIHSIET MTPAKTHUYECKHE PAa0OTHI, HEOOXOMHUMEIE
IIPAaKTHYECKHE KOMIIETEHIIHH HE CQOPMHPOBAHEI, OOJBIMHHCTBO IIPeAyCMOTPEHHBIX
ITporpaMMoHn oO0yUeHHS YueOHBIX 3aJlaHHI He BEOTOIHEHO, KaUeCTBO HX BROIOIHEHH S OL[EHEHO
YHCIIOM 0a/U1oB, OJM3KHM K MHHHMAIIEHOMY.

8. Ilopsagox 3aIHTHI padOThI
[Tomy4ns 1mpoBepeHHYIO PadoTy, CTYAEHT JOJIKEH BHHMATEIILHO O3HAKOMHUTECS C
peleH3HeH, TTOMETKAMH Ha ITOJISX M BRIIIOIHHTH BCE YKa3aHHSI HAYYHOI'O PYKOBOAHUTEIS. Eciu
pabora He JOITYILeHAa A0 3all[HThI, HEOOXOIHMO 03HAKOMHUTECS C PELIEH3HEH, T0paboTaTh
KOHTPOJIBHYIO paboTy, VCTPAHHB BCE HeJOCTAaTKH, YKa3aHHEIE HAVUYHBIM PYKOBOJIHUTEIEM, H B

HOBOM BapHaHTE CAaTh Ha IIPOBEPKY.
B ycraHOBIeHHBII Kaeapoi CpOoK HCIIOIMHHTEIb 00s3aH SIBHTHCS Ha 3aM[HTY

KOHTPOJIBHOH PadoThI, HMeS ¢ COOOH ITOCIIEHII BaAPHAHT, PELIEH3HIO HA IIEPBLIH BAPHAHT C
3aMEYaHISIMH PYKOBOIUTENS H 3a4ETHYIO KHHKKY.

[Ipu 3a1ure cTyAeHT QJOIKEH OBITh TOTOB OTBETHTH Ha BOIIPOCHI HAYYHOIO
PYKOBOIHTEIS ITO BCEH TEME KOHTPOJIBHOH PadOTHI.

OrreHKa paOoTHI IMTPOMU3BOAUTCA 10 YETHIPEXOAIBHOI CHCTEME. «OTIIHYHOY,
«XOPOIIOY, «YAOBIETBOPHTEIILHOY, «HEYIOBIETBOPUTEILHOY. [10CIIe 3aIHThI
ITOIIOKUTENBHAS OI[€HKA BBICTABIIIETCS B 3aUETHYIO KHIKKY. 3allHIIEHHBIE KOHTPOIBHBIE
pal0oTHI HE BO3BPAINAKOTCS H XpaHITCA B (DOHE Ka(eaPEL.
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