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BeeeHune

Meroaugeckne ykKa3aHWA IO BBINOTHEHMIO NPAKTUYECKUX padOT mo IUCHMILUINHE
«HxeHepHbpIE CHUCTEMBI 3JAHMM W COOPYXKEHUM (TEmIorazocHa0)keHue ¢ OCHOBAMH
TEMJIOTEXHUKH )» MPEIHA3HAYCHEI A/ CTYAEHTOB OYHOU (POPMEI 00ydEHUS.

Juctmmmna «/HxkeHepHsie CUCTEMEI 3TAHUNA U COOPYKEHUH (TEIIOTa30CHAOKEHNE C
OCHOBAMM TEIUIOTEXHUKH)» HMEET CYIMIECTBEHHOE 3HAYEHHE A MIPOo(PeCcCHOHATBHOU
MOATOTOBKU CIEHUATMCTOB B 00JIACTH HPOMBINIIEHHOTO U TPAKIAHCKOrO CTPOUTEILCTBA.

Jlucuuiumuaa  ABIACTCA NMPOMEKYTOUHBIM M HauOOJE€e CIOKHBIM OTAllOM B IPOIECCE
00ydeHMA.

3agagaMu U3y4E€HUS OUCIUILIMHEI SBIIAIOTCA
— PAacCMOTPEHHUE OCHOB TEXHHUUECKOHM TEPMOAMHAMHUKHU U TEIIOTIEPEnAUN,
—  M3YYEHHUE BIAKHOCTHOTO U BO3AYIIHOTO PEKUMOB 30aHUI;
— OCBOEHHE IMPUHIMIIOB IPOEKTHUPOBAHUA U PEKOHCTPYKI[UHN CUCTEM O0eCreueHus
MUKPOKIMMATA MOMEIEHUH;
— BO3MOJKHOCTB UCIIOJIL30BAHNS HETPAIUIIMOHHEIX UCTOUHUKOB SHEPTrOPECYPCOB,
—  3a1a4M OXPAHBI OKPYKAOMIEH CPENEL
[lemssvu OCBOEHUS TUCITUIIIINHEL ABJIAIOTCA:
- OCBOEHHE CTYJEHTAMHU CMENKHOHM OTPACIN CTPOUTEIBHOU TEXHUKH, BEIPAOOTKE HABBEIKOB
TBOPYECKOTO MCIIOJB30BAHMA 3HAHUM TMpPH  BBIOOpE W OKCILTyaTanuu 000pyooBaHUA
TEMI0TA30CHA0KEHNA U BEHTULALINH, IPUMEHAEMOT0 B CTPOUTEIIEHOU HHIYCTPHH.

3HaHUA, TOMYUYEHHBIE MPU M3YUCHUH [JaHHOW JUCIMILUIMHEI HEOOXOOUMEBI A
HAMCAHWS BBIMYCKHOM KBATU()MKAITMOHHOM PadOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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IIpakTHueckas padbora Nel

Tema padorTei: OmnpeneneHue TEIUIOBOTO CONPOTHUBIEHUS OTPAKTAIONINX KOHCTPYKIMU
YTIIOBOM KOMHATHI
e padoTbi: OCBOUTE METOIUKY PACYETA TEIJIOBOTO CONMMPOTUBIECHUA OTPaKOA0IINX
KOHCTPYKIIHI.

3HAHNSA, YMEeHHUS, HABLIKH U (HJIH) ONBIT AeATeJIbHOCTH, XAapaAKTepH3YIOIIHe
yTansl GopMHPOBAHUSA KOMITETEeH IIHH

Nunekc

DopmynupoBKa:

OIIK-3

Crroco0eH NpUHUMATE PEMEHNA B TPO(PECCHOHATEHOU CEPE, UCTTOIB3Ys TEOPETUIECKUE
OCHOBEI M1 HOPMATHUBHYIO 043y CTPOUTENBCTBA, CTPOUTEILHOU MHAYCTPUH U JKHJIUIIHO-
KOMMYHAJITBHOTO X035A1CTBA

OIIK-4

Crroco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
MPOEKTHYIO JOKYMEHTAIMI0, a4 TAaKKe€ HOPMATHUBHBIE NPABOBEIE AKTHI B 001acTH
CTPOUTENHCTBA, CTPOUTEILHON MHAYCTPUHU U JKUIUIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTyaJIbHOCTEL TeMbl: " OnpeneneHue TEIOBOTO CONPOTHUBIICHHUA OTPAKTAFOIINX
KOHCTPYKIIUM " 3aKJIIOYAETCA B OCHOBOIOJATAIONIEH POIM PACYETOB  TEMIO(PU3MIECKHX
CBOMCTB B 30aHUAX I/ COXPAHEHUA LETOCTHOCTH U YBEJIMYEHHUA CPOKA K CIUTyaTAIHH.

TEGPETH‘I eCKafd YacCThb

[TogcuurenrHasa 3amicka HpﬂI{THIIECI{ﬂﬁ pHGGTLI OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

1 TOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmam ['OCTa.

[TosschuTeneHyO 3amicKy CIEQyeT BHITOIHATE HA muctax (opmara A4 (297X210 mm)

MATEPUAJIOB OMMCHOTO TeKcTa (pasmep mpudra — 14, marepsan — 1,5).
[IepBEIM THCTOM MOACHUTENBHOU 3AMMCKA ABJIIETCA TUTYILHEIN JIMCT, TI€ YKA3BIBACTCA

(pavmmma, UM, OTYECTBO CTYIAEHTA, €T0 MH(p (HOMEDP 3a4€THOU KHWKKH ) HA3BAHUE TPYIIITEI
u T.0. Hagmice HAa TUTYIBEHOM JIMCTE€ BBINONHAETCSA 4EePTEKHBEIM mpudrom. Jlomyckaercs
oopmieHne TUTYIRHOTO JMCTa HAa Kommbrorepe. Ilpm cocraBmennm copepkaHus
(OrmaBiIEHUA) B HErO CIEOYET BKIKOYATH HA3BAHWE pPaA3[E€NIOB, IMOAPA3NEIOB M IYHKTOB C
YKA3aHUEM HOMEPA COOTBETCTBYIONMIEM CTpaHUlbl. B KOHIE pabdOTEl MPUBOAATCA BBIBOIHI,
CIOEIAHHEIEC IPU U3YICHUN TEMBI KOHTPOJIBHON PA0OTEL.

Cokpaniare WM OABaTk UX B APYrou (POPMYJIUPOBKE, MOCIENOBATEIBRHOCTH IO
CPaBHEHMIO C 3aroJIOBKAMHU B TEKCTE HEIb3s. B TEKCTE KOHTPOILHOU pAaOOTEI HE TOIKHO
OBITE COKpAmIEHHBIX CIOB, 34 MCKIIOYEHHUEM OOMIENPUHATHIX U HCHOIB3YETCHA CIIOUIHASA
HyMepauusa CTPaHHIL.

Bonpocs! 1 3a1aHiA
OCHOBHBIE MOHATHA U ONPENEITEHU TEXHUIECKON TEPMOINHAMUKH.
Y paBHEHHE COCTOAHUA TEPMOIUHAMHYIECKOHN CHCTEMBL.
[TepBEn1 1 BTOPOI 3aKOHEI TEPMOIUHAMHUKH.
Tepmonmuammueckne nporeccs NACATbHEIX Ta30B.
[Tpsamon u oOpaTHeM uki Kapho.
Y paBHEHHE COCTOSHUS PEATBHBIX Ia30B
OCHOBHBIE MOHATUA U OMPENEIEHNA ITPOIIECCA 0OMEHA TETIOTOM.
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11. Kpurepun nogoOus. Buasl kpurepuanbHBIX YPABHEHUH.
12. Temnonepenaya mpu KOHAEHCAIINH.
13. U3znyuenue.

3anaHnue:

PaccuuraemM TEMIOBBIX MOTEPH ABYX PA3HBIX KOMHAT OJHOW MIOMIATHA € MOMOIIBIO

TaOIIIIL.

Venosas komnama (nepewiu smadic)
XapakTepUCTUKN KOMHATHI:

3TaK MEPBHIH,

MJIOMIAAs KOMHATEL — 16 kB.M. (5x3.2),

BBLICOTA MTOTOJIKA — 2,75 M,

HAPYKHBIX CTEH — IBE,

MATEpHal ¥ TOJIIMHA HAPYXKHBIX CTe€H — Opyc tommmuou 18 cm, oOmwmT

TMIICOKAPTOHHOM H OKJICCH CIGCIHNH“I,

okHa — aBa (Bercora 1,6 M, mmipuna 1,0 M) ¢ IBOMHBEIM OCTEKIEHHUEM,
MOJBI — NIEPEBAHHEIE YTEMJICHHBIE, CHU3Y TOBA,

BBINIE YEPAAUYHOE MEPEKPHITHE,

pacuerHas HapysxkHasa remmneparypa —30 °C,

Tpedyemas Temmneparypa B komuare +20 °C.

Paccumraem miomiaan TEMIOOTAAONINX TOBEPXHOCTEH.

IIpakTHueckasi padbora Ne 2

Tema paborsl: OmnpeneneHne TENJIOBOrO COMPOTHUBICHUA OTPAKIOAONIMX KOHCTPYKIIMHI
MAHCAPOHOTO MOMEMIEHNS KWIOTO 10Ma

Heab padoTbi: OCBOUTE METOIUKY PACYETA TEIJIOBOTO COMPOTHUBIEHUS OTPAKAAFOIINX
KOHCTPYKIIHH.

3HaAHNS, YMEeHH S, HABLIKH U (HJIH) ONBLIT JAeATeJIbHOCTH, XAPAKTepPH3YIOIHe
ITalbI (POPMHPOBAHHSA KOMIIETEH IIHIi

HMunekc

dopmynupoBKa:

OIIK-3

Crroco0eH mpuHUMATE PEmEeHusa B Tpo(eCcCuOHanBEHOU cepe, UCTTONB3YS TEOPETUUECKUE
OCHOBBI U1 HOPMAaTHBHYIO 0a3y CTPOUTEIBLCTBA, CTPOUTEIBHON HMHIYCTPUM U KUIMITHO-
KOMMYHAJIBHOTO X035JUCTBA

OIlK-4

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
MPOEKTHYIO JOKYMEHTAIMI0, a4 TAakK€ HOPMATHBHEIE NPABOBEIE AKTEI B 00JIacTH
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH M JKUIUIIHO-KOMMYHAIBHOTO X03AHCTBA

AKTYAIBHOCTL TeMbl: ' OmnpeneneHue TEIUIOBOTO COIMPOTHBJIIEHUS OTPAKTAOIINX

KOHCTPYKIIUN

"

3AKJIFOYAETCA B OCHOBOIIOJIATAIONMIEH POJIA PACYETOB  TEMJIO(PHU3MUECKUX

CBOMCTB B 3AaHUAX I COXPAaHCHHA TNCJIIOCTHOCTH B YBCIIMUCHMWA CPOKaA 3KCILIYVAaTaIlluH.

TEﬂpETH‘I eCKafd 4acThb

[TogcHuTENTbHAY 3ammHCKa HpﬂI{THIIECI{Dﬁ pHGDTLI OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

1 TOMKHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmuam ['OCTa.

[TosscHuTensHYIO 3aMUCKy CHAEOyeT BHIMOIHATE HA muctax (popmara A4 (297X210 wmm)

JOKYMEHT MNMOANCAH

MaTepHaRIETIHHOTYImekReTa (pasmep mpu@ra — 14, marepean — 1.5).
Ceptudmkar: 2 0004 3E9ABBEOS52205E7BAS00060000043E . u

Bnaneneu:

%QJ%M&HQ%Q&M@%HWEH&HDH 3dIMTACKHA ABJIACTCA THTVJIBHBIH JIMCT, TAC VKA3BIBACTCA

(pavmmisa, UM, OTYECTBO CTYAEHTA, €ro mu(p (HOMEP 3a4E€THOU KHWKKH ) HA3BAHUE TPYIIIEI
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U T.0. Hagmice Ha TUTYIBHOM JHUCTE€ BBIDOMHAECTCA 4depréxHBIM mpudrom. Jlomyckaercs
o(pOpMIIEHHE THUTYIRHOTO JMCTa HA Kommeiorepe. Ilpm cocraBnenun comepkaHuA
(OrmaBiIEHUA) B HErO CIEAYET BKIOYATH HA3BAHME PaA3[ENIOB, MOAPA3AEIOB M HYHKTOB C
YKA3aHMEM HOMEPA COOTBETCTBYIOMIEH CTpaHUIBE. B KOHIlE pabdOTEl MPUBOAATCSA BBIBOIHI,
CHOEJIAHHBIE TPH U3YIECHUN TEMBI KOHTPOJIBHOU Pa0OTEI.

Cokpaniare WM OABaTk UX B APYrou (POPMYJIUPOBKE, MOCIENOBATEIBEHOCTH IO
CPaBHEHUIO C 3aroJIOBKAMH B TEKCTE HENB3:A. B TEKCTE KOHTPOIBLHOH padOTEI HE JOJLKHO
OBITE COKpAmIEHHBIX CIOB, 3a HCKIIYEHHMEM OOMIENMPUHATBIX M MCIOJB3YETCA CIUIOLIHAA
HyMepauus CTPaHHII.

Bomnpocs! 1 3a1aHus
OCHOBHBIE€ NOHATUA U ONPENEICHU TEXHUIECKON TEPMOINHAMUKH.
YpaBHEHUE COCTOSHUA TEPMOIUHAMHUYECKON CUCTEMBEL.
[TepBEIii 1 BTOPON 3aKOHBI TEPMOIUHAMHUKH.
TepmonmuamMmueckue nporeccs NACATbHEIX Ta30B.
[Tpsamon u oOpaTHe uki Kapho.
YpaBHEHUE COCTOSHUS PEATBHBIX I'd30B
OCHOBHBIE MOHATHSA 1 OTIPENEIECHUA MPOIIECCA 0OMEHA TETIOTOM.
Teopusa remmonpoBoanocru. 3akoH Oypee.
Temnmonepenaya.
10 Termoraa U30IAIIAL.
11. Kpurepun nogoOus. Buasl kpurepuanbHBIX YPABHEHUH.
12. Tenmnonepenaua npu KOHIEHCAIINH.
13. U3znyuenue.
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Jananue:

Paccuuraem TEmIOBBEIX HOTEPh ABYX PA3HBIX KOMHAT OJHOM MJIOMIAAM C ITOMOIIBIO
Tabmar 1,2 [Tpunoxenus 1.
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Kmmama n.-:ad Kpblutel (MaHcapoa)

XapakTepUCTUKN KOMHATHI:
e OTAXK BEPXHUMU,
e 1mmomans 16 kB.M. (3,8x4.2),

o BRI RARE M,

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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e HAPYKHEIE CTEHHI, ABA CKAaTa KpeIK (mmdep, crmomHas oopemerka, 10 ¢cM MuHBATHIL,
BAroHkKa), PpoHTOHEI (Opyc Tonmumuou 10 cMm, 00IMTEIN BATOHKOI) U OOKOBEIE
NEPETOPOAKH (KapKacHAasd CTEHA C KEPAM3UTOBBIM 3amoaHenuem 10 cm),

e OKHA — 4eTBIPE (IO IBA HA KAXKAOM (PPOHTOHE), BEICOTOU 1,6 M 1 mupuHOM 1,0 M C
IBOHHBIM OCTEKJIEHHUEM,

e pacueTHas HapyxHas Temmneparypa —30°C,

e Tpedyemas remmneparypa B komuare +20°C.

IlpakTHueckasi pabora Ne 3

Tema paborbl: TennoTeXHUYECKUH pACUET OTPAKIAIONIEN KOHCTPYKIIMH TOKPBITH
Heas padorsl: Onpememits TpeOyemMoOe€ COOPOTHUBIIEHUE TEIUIONEPENAYN, HCXOOA U3
CAHUTAPHO-TUTHEHNY ECKNX TPEOOBAHUM, U IO YCIOBUIO SHEProcOepex eHns

3HHHHH, VMEHHS, HABLIKH H (I—IJ'[I—I) ONBIT NEATEC/ILHOCTH, XapaKTEPH3YIOLIHE

ITalbI (POPMHPOBAHHSA KOMIIETEH IIHIH
MHnexc DopmynHupoBKa:
Crroco0eH mpuHUMATE PEmEeHusa B Tpo(eCcCuOHanBEHOU cepe, UCTTONB3YS TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATHUBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEIBHON WHAYCTPHUHU WU KUIIAIIHO -
KOMMYHAJIBHOTO X035JUCTBA
Croco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
OIIK-4 | mpoekTHYI0 OOKYMEHTALMIO, a4 TAaKKE€ HOPMATHUBHEIE MPABOBEIE A4aKTEI B 00IacTu
CTPOUTENHCTBA, CTPOUTEIHHON MHAYCTPUH U KHJIAITHO - KOMMYHAJIBHOT O X035 HCTBA

AKTYAIBHOCTL TeMbl: ' TEmIoTeXHW4YeCKu pacdeT Orpa)KOaromled KOHCTPYKIIUH
MOKPBITHA "' 3aKIIOYAETCA B OCHOBOIIOJIATAIONIEN POJIM PACUETOB TEMIO(PU3NIECKUX CBOMCTB
KPOBEIBHEIX COOPYKEHUM B 3JaHUAX I COXPAHEHUS LEIOCTHOCTH M YBEIMYEHHSA CpPOKa
SKCTLITYATaI[UH.

Teopernueckast yacTo
[ToscHuTensHas 3amicka IPakTUIECKON Pa0dOTBI OTHOCUTCA K TEKCTOBBIM JOKYMEHTAM

11 TOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmsam ['OCTa.
[TosschHuTensHyO 3amiCKy CHAEAyeT BHIMOIHATE HAa mucrtax (opmara A4 (297X210 wmm)
MATEPUAIOB OMMUCHOTO TEKCTA (pazmep mpudra — 14, uarepran — 1,5).

[lepBEIM TUCTOM MOACHUTENBEHOM 3AIMUCKU ABIAECTCA TUTYJIBHBIN JIMCT, TOE YKA3BIBAETCA
(pavmmisa, UM, OTYECTBO CTYAEHTA, €ro mu(p (HOMEP 3a4E€THOU KHWKKH ) HA3BAHUE TPYIIIEI
U T.0. Hagmice HA TUTYIBHOM JIMCTE BBINONHAETCSA 4epPTEXHBIM mpudrom. [lomyckaercs
opopMIIEHHE TUTYIRHOTO mmMCTa Ha KommeioTepe. [Ipum cocraBnenun copepkaHuA
(OrmaBIEHUA) B HEr0 CJIEAYET BKIKOYATH HA3BAHWE pPA3[ENIOB, IMOIPA3NEIOB M IYHKTOB C
YKa3aHUEM HOMEpA COOTBETCTBYIOMIEH CTpaHUIEl. B kOHIE padOTEI NPUBOAATCSA BBIBOJHI,
CHEIAHHEIE TP U3YYEHUN TEMBI KOHTPOJIBHOH Pa0OTHL.

Cokpamiare WM OaBark UX B APYyrou (POPMYIHPOBKE, MOCIEOOBATEIBHOCTH IO
CPaBHEHHMIO C 3aroJIOBKAMH B TEKCTE HEIb3s. B TEKCTE KOHTPOIBHOU padOTEI HE TOIKHO
OBITE COKPANIEHHBIX CIOB, 3a HCKIIYEHHEM OOMIEMPUHATHIX U HCIHOIL3YETCS CIIOLIHAA

HyMepaiusa CTPaHULI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprucbmar:  2C0000043E9ABEBIS2205ETBAS00060000043E  BOTIpOCKHI M 3aJAHHS
B - a4 W T. %
naaenel 1 MOCHOBHETE NGITA TS It ompenenenns TEXHIIEeCKOH TEPMOIMHAMUIKH.
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YpaBHEHUE COCTOSHUA TEPMOIUHAMHUYECKON CUCTEMBEL.
[TepBEIii 1 BTOPON 3aKOHBI TEPMOIUHAMHUKH.
TepmonmuamMmueckue nporeccs NACATbHEIX Ta30B.
[Tpsamon u oOpaTHeM uki Kapho.

YpaBHEHUE COCTOSHUS PEATBHBIX I'd30B

OCHOBHBIE MOHATHUA U OTIPEAEIEHUSA MPOIIECCa 0OMEHA TETIIOTOM.
Teopusa remmonpoBoanocru. 3akoH Oypee.
Temnmonepenaya.

10 Termoraa U30IAIIAL.

11. Kpurepun nogoOus. Buasl kpurepuanbHBIX YPABHEHUH.
12. Tenmnonepenaua mpu KOHAEHCAIINH.

13. U3znyuenue.

il B U T e

Jananue:

Tenmnorexunueckuili pacuer OTpaKJAONIEN KOHCTPYKIMH IOKPBITUSA C ITOMOMIBIO
Tabmar 1,2 [Tpunoxenus 1.
[TppHMMaEM crieqyrontyo KOHCTPYKIIMIO HOKPBITHA:

S, .

OO 0O 0O 8
®

-1 C1oM — MHOTOITYCTOTHAA KEIE€300€TOHHAA IUIUTA
1= 2500 KT/CM-

M= 2,04 Br/m °C

0= 0,22 m

2-11 crnon — nagﬂuaﬂﬂmnﬂ (1 cmoit pybepounna)
2= 600 kr/cm

2= 0,17 Br/m °C

0,=0,0015m

3-U CIIOH — YTEIUIUTEND - ITIEHOTOINCTO PO

v3= 100 KT/CM®

rs= 0,052 Bt/m °C

03— X, M

4-1 CJTOM — IIEMEHTHO-TTECHAHAA CTIKKA

v4= 1800 kr/cm’

A= 0,93 Br/m °C

04= 0,04 m

S-ii caRaHARG

CepTudhmKar: -3%@9 R@[ﬁf@ﬁ@ﬁzznﬁE?BﬂﬁﬂmﬁmmmaE

Bnaneneu: }LL%_I %E:Hrﬂa? TE'T?HM @Eu: aHOpoBHa
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05— 0,0035 m

6-1 Ci10M — OPOHUPOBAHHBIN (JTHHOKPOM)

v6= 600 KT/CM°

= 0,17 Br/m °C

0= 0,004 Mm

Haitnem ToanimHy TENI0U30IAIMOHHOTO CI0A UCXOASA U3 YCIOBUSL:

RoP™ >R,

Ro?™ ™= 1/ 05ty 8/ M+ 1/ 0u>Ro™

Ry=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

opuHuMaeM x=0,25 M.

TOT A TOJMIMHA HOKPEITUSA COCTABUT:
0=0.220+0,0015+0.25+0.04+0.0035+0,004=0.519=0.520

DdakTUueCcKOe 3HAYEHUE COMPOTUBIIEHUSA TEIUIONEPENAUN OTPAKIAIONIEN KOHCTPYKINHN

CTEHBI PACCUUTHIBAETCSA IO (POPMYIIE:
Ro>™'=1/8,7+0,220/2,04-+0,0015/0,17+0,25/0,052+0,04/0,1 7+1/23 = 5,32m°C/Bt

IIpakTHueckast padbora Ne 4

Tema paborsl: TennoTrexHMUeCKMil pacder MEPEKPBHITHUA HAO  HEOTAIMBAEMBIM
TEXTOAIONBEM KHUIOTO 3IaHUA
Heas pabdorsl: OnpenemuTs MapONPOHUIIAEMOCTS OTPAKIAIONINX KOHCTPYKIUM ITOKPBITHS
JKHJIOTO 30aHUsA

JHAHUA, YMeHHS, HABLIKH U (W/IH) ONBIT AeATe/IbHOCTH, XapakTepH3yIoLIHe
ITaNbI (POPMHPOBAHHSA KOMIIeTeH NI

MHnexc DopmynHupoBKa:

Crmoco0eH mpuHUMATE PEemeHnsa B Tpo(ecCuoHansHOU cepe, UCTOMB3Ys TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATUBHYIO 043y CTPOUTENBLCTBA, CTPOUTEIHPHON WHAYCTPHUHU MU KUIIAIIHO -
KOMMYHAJIBHOTO X035JUCTBA

Croco0eH uCmons30BaTh B ONPO(PECCHOHANBEHON AEATENBHOCTH PACHOPAIUTEIBHYIO M
OIIK-4 | OpOoeKTHYIO OOKYMEHTAIMIO, a TAakkK€ HOPMATUBHEIE IIPABOBEIE AKTBEI B 00mactu
CTPOUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUIUIIHO-KOMMYHATBHOTO X03AHCTBA

AKTYVAIBHOCTh TeMbI: TEXHMYECKUH PACYET HAPOONPOHUIIAEMOCTH OTPAKTAFOMINX
KOHCTPYKIIMI TOKPBITHA JKWIOTO 30aHUsA ' 3aKIouaeTcs B OCHOBOIOJATAOMIEH POJH
pacueToB TEIUIO(PHU3NUECKUX CBOMCTB KPOBEIBHBIX COOPYKEHUM B 3MAHUAX O/ COXPAHEHU
L[EIOCTHOCTH U YBEJINUECHUSA CPOKA SKCILTYATALNH.

Teopernueckast 4acTh
[ToscHuTensHad 3amicka NPakTUIECKOH PadOTHI OTHOCUTCS K TEKCTOBEIM JOK YMEHTAM

1 TOMKHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmuam ['OCTa.
[TosschuTensHyO 3amiCKy CleQyeT BHIMOJHATE HA muctax (opmara A4 (297X210 wmm)
MATEPHAJIOB OMMCHOTO TeKcTa (pasmep mpudra — 14, marepean — 1.5).
[TepBBIM THCTOM MOACHUTENBHON 3AMMCKA ABJAETCA TUTYIBHBIN JIUCT, TII€ YKA3BIBAETCA
(pavmmg, UM, OTYECTBO CTYIAEHTA, €T0 MH(p (HOMEDP 3a4E€THON KHWKKHW ) HA3BAHUE TPYIIIEI
U T.0. Hagmice HA TUTYIBHOM JIMCTE BBINONHAETCS 4epTémxHbIM mpudrom. [lomyckaercs

qup“m%]fﬁ‘%;gmmo micta Ha kommerorepe. Ilpum cocraBneHun comep:kaHuA
Ceprud (QTIIABIICHIBEYABBHEPOE TIEIIV@D0BKAI0OYATE HA3BAHUE PA3EIO0B, MOIPA3NEIOB U ITYHKTOB C
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YKa3aHUEM HOMEpA COOTBETCTBYIOMIEH CTpaHUIEl. B kOHIE padOTEI NPUBOAATCSA BBIBOJHI,
CHEIAHHEIE TP U3YYEHUN TEMBI KOHTPOJIBHOH Pa0OTHL.

Cokpamiare WM OJaBaTe UX B APYrod (POPMYIHPOBKE, MOCIEOOBATEIBHOCTH IO
CPaBHEHHMIO C 3aroJIOBKAMH B TEKCTE HEIb3s. B TEKCTE KOHTPOIBHOU padOTEI HE TOIKHO
OBITE COKPANIEHHBIX CIOB, 3a HCKIIYEHHEM OOMIEMPUHATHIX U HCIHOIL3YETCS CIIOLIHAA
HyMepauus CTPAaHUIL.

Bonpocsl u 3a1aHu4
OCHOBHBIE MOHATHSA U ONPEIETECHUA TEXHUIECKON TEPMOTUHAMUKH.
Y paBHEHHE COCTOAHUA TEPMOIUHAMHYIECKOHN CHCTEMBL.
[TepBEli 11 BTOPOU 3aKOHBEI TEPMOIUHAMHUKH.
Tepmogunamuuecke Opoeccs UaEanbHBIX Ta30B.
[Tpsmoit u oOpaTHeri ukia Kapho.
YpaBHEHHE COCTOSHUS PEATBHBIX I'a30B
OCHOBHBIE MOHATUA U OTIPENEIEHNA TPOIIECCA 0OMEHA TEILIOTOM.
Teopusa remmmonposoanocru. 3akoH Oypee.
. Temmmonepenaua.
10. Tenmmosasg U30aATIHA.
11. Kpurepuu mogo0Ous. Buasl KpurepuanbHeIX YPABHEHUH.
12. Tennonepenaya mpu KOHAEHCAIINH.
13. U3nyuenwue.

WA R WD =

Jananue:
Tertorexuu4yeckHii pacyeT NepeKpbLITHS HA/l HEOTAILTHBAEMbIM TeXITOIII0IbEM
OnpenemTs TpeOyeMoe CONMPOTUBIICHUE TEMIONEPENaun, UCXOAA U3 CAHUTAPHO-
TMTHEHUIECKUX TPEOOBAHUN, U IO YCIOBUIO YHEPTOCOEpEKEHN, 3aTEM BRIOEpEM
Han0O0JIbIIIEE 3HAYCHUE.
llo ycnosuro snepeocoepescenusnanaem 'COII mo popmyne (3.1.1)
I'COIT = (20 — (-6,0))*230 = 5980 °C cyr;
TpebOyemoe compoTuBaeHNE TENIONEPEAUN OTPAKIAOMIEN KOHCTPYKIIUHN MOKPBITHUS
onpeaentercs mo tada. 10* CHull 11-03-79%*:

['COIT - R,
4000 — 3.7
6000 — 4,6

Ro?=4,591 m* °C/Br,

llo canumapHo-cucueHuHecKuM HopmMam:

Tpebyemoe conpoTuBaeHNE TEIIOTIEPENAUE OTPAKIAONIEN KOHCTPYKIMU CTEHEI
OMPENEAIOTCS O (pOopMye:

RoP=n*(t;—ty) / At * oy

CpaBHMBAA MONYYEHHEIE 3HAYEHNUS TPEOYEMBIX COMPOTUBICHUH TEILIONEPEIAUH,
BEIOMpaem HanOonwmee 3nauenue. [Ipunnmaem Ry *=4,59 I M°/BrT.

[TppHMMaeM crieqyronyo KOHCTPYKIMIO HOKPEITHA:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1-11 crou — xene300€TOHHAS UIUTA MEPEKPEITHA
R;=0,163 M°C/Br

0;1=0,22 m

2-U1 CIIOM — YTEIUIUTEN - TIEHOTOIN CTUPOJT
v2= 100 KT/M

2= 0,052 Bt/m °C

0= X, M

3-U C10M — BO3OYIIHASA MPOCIONKA

va/As= 0,14 M°C/Bt

05= 0,100 m

4-1 CJTOM — TOCKH COCHOBEIE

v4= 500 KT/M

d= 0,18 Br/m °C

04= 0,04, Mm

HAUJIEM TOIMIUHY TEIION30IAIMOHHOTO CI0I UCXOOA U3 YCIOBHA:

Re>Ry™®

Ro=1/ 0at> 8/ i+ 1/ 0.,>Ro P

Ro=1/8.7+ 0,163+x/0,052+0,14+0,04/0,18+ 1/23 >4,591
x>0,201

npuHuMaeMm x=0,210 .

DakTHueCKOE 3HAYEHUE COMNPOTUBIIEHNA TEIUIONEPENAUN OTPAKIAIONIEN KOHCTPYKIMH

CTEHBI O (popMmyIIE:

Ro?™"=1/8,7+0,163+0,21/0,052+0,14+0,04/0,18+1/23 = 4,724m*°C/Br.
Pacuer pacnipeneneHus TeMeparyp B OrpaxiIgaroninX KOHCTPYKIUAX.

Pacuer pacnpenenenus TemMeparyp B OTpak JAIOMINX KOHCTPYKIMAX BEIMOJIHACTCS MOCIE

YTOYHEHUA KOHCTPYKIMHM U ONPENETECHUA UX JEHCTBUTEIHHOTO TEPMUIECKOTO

COMMPOTHUBJICHHA.

Pacuer pacnpeneneHusa TemMieparyp B Orpak qaronied KOHCTPYKIHH CTEHEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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o = 18.50°C

£20 P

| / =R
+10 : oy

t = R44°C

- 10
220 ..
230 [
G = -3443°C |
In = =352 B
_ 40 '
lojL 200 | 130 200

il 540 |
Temneparypa Bozagyxa BHyTpu nmomemeHus - ty= 20 °C;
Temmeparypa Bozagyxa CHApY KU MOMENIEHUA — L= - 35 °C;
1-1 ciou:
yi= 600 Kr/™M°
M= 0,26 Br/m °C
2-1 CIIOH:
v2= 100 KT/M
2= 0,052 Bt/m °C
3-1 CI0H:
v3= 600 KT/M
rs3= 0,26 Br/m °C
Ro"=4.21
OnpenenyM TeMIIEPATYPY HA BHYTPEHHEU MOBEPXHOCTHU CTEHEI IO (POPMYyIIE:
Tpu=tp-K*(ts—ty)/ 5, (4.1.1)
rae K — kosppunment renmonepenaun, Br/m°C K= lfRng];
05— KOA((HUIIMENT TEMIonepenaur BHYTPEHHEH MOBEPXHOCTH CTEHEL, 0= 8,7 BT/M™°C;
Teu= 20 — (20-(-35))/0,238 *8,7 = 18,50 °C
Onpenennm temmeparypy B ceuennu I-Imo popmyne:
(1= — (tB — tH)*"|r R{]¢$ R{]l_la (41 2)
roe R{]H— COIPOTUBIIEHUE TEILUIONEPENAYE OTPAKIAONIEN KOHCTPYKIMHU 10 ceueHus -]
Ro ™ =1/ 0w+81/ M = 1/8,7+0,2/0,26 = 0,885 m” °C/Br;
tri= 20 — ((20-(-35))/4,21)*0,885) = 8,44 °C;
Onpenennm TemnepaT?’lljly B ceueHnuu lI-1Imo popmymne:
=t (ta—t)/Ro"* Ry, (4.1.3)
roe R.(]ll-ll— CONPOTHUBJIEHUE TEIIIONEPENAUE OTPAKIA0NIEN KOHCTPYKIIUK 00 ceueHusall-11
Ro =1/ 05181/ M + 82/ A= 1/8,7+0,2/0,26 +0,13/0,052= 3,385 m”°C/Br;
tn-n= 20 — ((20-(-35))/4,21)*3,385)=-24,23 °C;
OmnpenemiM TeMIIEpaTypy HA HAPYIKHOM HOBEPXHOCTH MO (popmyre:
=t (t—ty)/ 0, R %, (4.1.4)
T - 320HcAm 2 1423) = - 34, 43°C;
E"EFQEWZQM%MEHHH TeMIEPATYpP B OrPasKIaIoNieil KOHCTPYKIIHH

Ceptudmkatr: 2C0000043E9ABBBOS 060000043E
Bnageneuy; LlleGayxo BME%E sk HOpOBHA

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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T = 17.6°C

= LI

e
O |
O
O

w= 18,81°C @

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

Temneparypa Bozagyxa Buyrpu nomemenus: t,= 20°C;

Temmeparypa Bo3nyxa cHapyxu nomenieHus: t,=-35°C;

1-i1 cnoit: y,= 2500 kr/m

M= 2,04 Br/m °C

2-i ci10ii: yo= 600 Kr/M

M= 0,17 Br/m °C

3-i1 cimoit: y3= 100 kr/m

r3= 0,052 Bt/m °C

4-it croit: y4= 1800 xr/n’

A= 0,93 Br/m °C

5-it cimoit: ys= 600 Kr/m’

As= 0,17 Br/m °C

6-11 c110ii: Y6= 600 KT/M

re= 0,17 Br/m °C

Ro?=5,32 M*°C/Br

Onpenemmm TeMeparypy Ha BHYTPEHHEN MOBEPXHOCTH CTEHEI ITO (hOpMyIIE:
Tan=tp-K*(tp—tu)/ Op.

Onpenemm Temmneparypy B cedenud I-Imo ¢popmyne:

(1 = ts — (ts — tu)/ Ro%* R

Onpenemim TEMHEpﬂTPf]ﬂy B ceuenuu [I-1Imo ¢popmyrne:

tn-n=te— (ts—t)/Ro>*Ryg

"_ compoturenne remmonepenaue orpaxaaromieii KoHCTpyKuuK 10 ceuernusll-11
Ro =1/ 0utd1/ i+ 82/ A5

Onpenemmm TemMme aTyIE]y B ceuenuu [lI-1IImo dpopmyne:

tnem=ts— (t—ta)/Ro™*Ro

roe R{]m'm— CONPOTHUBIIEHUE TEIIONEPEAAUE OTPAKIAIONIEN KOHCTPYKUMH 00 ceueHuslll-
I

Ro =1/ 05 +81/ My + 8y Aot 83/ Ma

Onpenemim TEMHE%HT}’R}’IE ceuenuu [V-IVo ¢popmymne:

tw'w:nﬂ.rq HHD%‘%}%H%%E "'

Coprumar: TS D a3E0 501 JCHUE TEILIOTICPEIAUe OTPAXKAAIOMIEH KOHCTPYKIUU A0 CCUCHUAV -

Bnapeneu; Iweﬁayxuaa TateAHa AnekcaHgpoBHa
Ro " =1/ gt/ My + 82/ Ao+ 83/ Azt 84/ Ia;

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Onpenennm Temnegmyﬁ}r B ceueHuu V-Vno (popmyne:
B\Y

tv-iv=ts— (t—t)/Ro**R
V-V COMPOTUBIIEHUE TEIIONEPENAUE OTPAKIAIONIEN KOHCTPYKIIUA OO CeueHua V-V

Ro' =1/ g1/ M + 82/ Ao+ 83/ Aa+ 84/ Iyt 85/ As;

OnpenemmM TeMIeparypy Ha HAPYKHOM HOBEPXHOCTH IO (popmyre :

Ty=ty+(tg—ty)/ ELH$R{]¢3

Pacuer pacnipenenenus TeMIIEPATYP B OTPAKIAIONIEN KOHCTPYKIIMH MEPEKPBITHUA

HAaJ HEOTAIIHBAEMBIM TEXITOAITOIEEM

G =19,63°C UI

E

i '“1.':
i e mm 2 T 0 e e - - ﬁ
b= 18.93°C =
| -
|tz = 1848°C E—
X )8 <
[t |
tr =3 64°C : 2
=
]
O OYIACTLS 3

L= 5,14°C

20 10 0 -10 -20 -30 -40

Temneparypa Bozagyxa Buyrpu nomemenus: t,= 20°C;

Temneparypa Bozpgyxa cnapyxu nomenieHus: t,=>5°C;

1-i1 conoit: y,= 500 kr/v

M= 0,18 Br/m °C

2-11 cion: 0o/ A2 = 0,14 m °C/Br

3-it cinoit: y3= 100 kr/M°

2= 0,052 Bt/m °C

4-i1 coit: y4= 2500 kr/™

M= 2,04 Br/m °C

Ro’= 4, 724 M°C/Br

Onpenemmm TeMeparypy Ha BHYTPEHHEN MOBEPXHOCTH CTEHEI ITO (hOpMyIIE:
Tan=tp-K*(tp—tu)/ Op.

Onpenemm Temneparypy B cedennu -1 mo ¢popmyne:

=t — (e — tH)*"|r R{]¢$ R{]H

Ry~ =1/ 0x+81/ M = 1/8,7+0,04/0,18 = 0,338 m” °C/B;

Onpenemim TEMICPATYDY B CCCHANL [I-1I mo ¢popmymne:

tr-r=te— (ta—t)/Ro>*Ro -

roe R_(]ll_ll— CONPOTHUBIIEHUE TEIIOMEPENAUE OTPAKIAIONIEN KOHCTPYKIMK q0 ceuenus [1-11
Ro =1/ g1/ Ay + 82/ A5

;Onpenemam remmneparypy B ceaenud lI-11I mo popmyne:

H1-111
tm-m:tﬁ?}gwh&‘ﬂy&@%a
roe LM He Teronepenaue orpaKaaromnied KOHCTPYKIIMH 00 ceaenualll-
RfEFORERH AH p p i py [11

Ceptuidmkar: 1 000004 3E9SABBBO95Z2205E7BAS0006000004 3E
xoea TateAHa AnekcaHgpoBHa

b3
R 1/ 6481/ % + 8/ Dot 84/ s

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ompenemmm TemnepaTypy Ha HAPYKHOM MOBEPXHOCTH 11O (hOpMyIIE:
Ty=tut+(lg—1ty)/ ELH$R{] )

IlpakTHueckasi pabora Ne 5

Tema padorTbl: TexHuueckuii pacdeT HAPOOPOHUIIAEMOCTH OTPAKTAIONIMX KOHCTPYKI[AH
MOKPBITHSA JKIWJIOTO 3TAHUS

Heas pabdorsl: OnpenemuTs MapONPOHUIIAEMOCTS OTPAKIAIONINX KOHCTPYKIUM ITOKPBITHS
JKUITIOTO 3TaHUS

.3HAHUS, VMeHHsl, HABBIKH H (HJIH) ONBIT [eATe/IbHOCTH, XapaKkTepH3VIOIHe STAlbI
(popMHpOBAHHS KOMIIETEH U

HMunekc

dopmynupoBKa:

OIIK-3

Crroco0eH mpUHUMATE PEMEHNA B TPO(ECCHOHATBEHOU C(epe, UCITONB3YA TEOPETHIECKHUE
OCHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEILHON HMHAYCTPUM U KUJIMIITHO -
KOMMYHAJIBHOT'O X035JUCTBA

OIIK-4

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
MPOEKTHYIO MJOKYMEHTAIMI0, a4 TakKe€ HOPMATHBHBEIE NPABOBEIE AaKTBI B 001aCTH
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAIBHOCTh TeMbI: TEXHMYECKMH PACYET HAPONPOHUIIAEMOCTH OTPAKIAOMINX
KOHCTPYKIIMI TOKPBITHA JKWIOT0 3JaHUsA ' 3aKIouaeTcs B OCHOBOIOJATAOMIEH POJH
pacyeToB TEIUIOPU3NUECKNX CBOWMCTB KPOBEIBHEIX COOPYKEHUM B 3JaHUAX 1 COXPAHEHUS
I[ETOCTHOCTH U YBEIMUYEHUSA CPOKA K CILTYATALNH.

Teopernueckast yacTo
[ToscHuTensHas 3amicka MPakTUIECKOH PadOTHI OTHOCUTCS K TEKCTOBEIM JOK YMEHTAM

11 TOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmsam ['OCTa.
[TosschHuTensHyO 3amiCKy CHAEAyeT BHIMOIHATE HAa mucrtax (opmara A4 (297X210 wmm)
MAaTEPHAIOB OMUCHOTO TeKcTa (pasmep mpudra — 14, marepsan — 1.5).

[TepBBIM THCTOM MOACHUTENBHON 3AMUCKN ABJAETCA TUTYIBHBIN JIMCT, TAE YKA3BIBAETCA
(pavmms, UM, OTYECTBO CTYIAEHTA, €T0 MU(p (HOMEDP 3aUETHON KHWUKKHI) HA3BAHUE TPYIIIIEI
U T.0. Hagmice HAa TUTYIBHOM JIMCTE BBINOIMHAETCA 4ePTEKHBIM mpudrom. Jlomyckaercs
oopMieHNEe TUTYARHOTO mHMcTa Ha Kommbeiotepe. [Ipm cocraBnenmu coxmepskaHuUA
(OrmaBie€HUA) B HEr0 CIEAYET BKIIOYATH HA3BAHUE PA3IEIO0B, MOAPA3IEIOB U HYHKTOB C
YKa3aHNEM HOMEPA COOTBETCTBYIONMIEM CTpaHUILl. B KOHIlE pabOTEI MPUBOAATCA BBIBOIEI,
CHOEAHHEIE TP U3YYEHUN TEMBI KOHTPOJIBHOH Pa0OTHL.

Cokpaniarte WM OABAaTek WX B APYrou (POPMYIUPOBKE, MOCIEIOBATEIBLHOCTU IO
CPaBHEHHMIO C 3aroJIOBKAMH B TEKCTE HEIb3d. B TEKCTE KOHTPOIBHOU pAadOTEI HE TOIKHO
OBITE COKpAmIEHHBIX CIOB, 34 MCKIIOYEHHEM OOMIENPHHATHIX U HCHOIB3YETCSA CIJIOLIHAS
HyMEpaIusa CTpaHuil.

Bonpocsl u 3a1aHu4
l. OcHOBHBIE TOHATUS U OMPENEIEHUS TEXHUIECKON TEPMOIMHAMUKH.
2. YpaBHeHHE COCTOSHUA TEPMOJIUHAMHUUECKON CHCTEMBEL.

3. IlepBsni 1 BTOPOM 3aKOHBI TEPMOTUHAMHUKH.
4. TepiomiHa; RAC MPOIIECCH MACATHLHBIX TA30B.

Ceprucukar:3 2Cd0 wﬁaﬁﬁmaﬁwﬁnmﬂﬂﬁwﬂﬂ

Bnaneneu: 6 LU%&

18 COCT65Tiin peaabHBIX Ta30B

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OCHOBHEIE TOHATHUA U ONIPEIEIEHUSA TPOLIECCA 0OMEHA TEMIOTOM.
Teopusa remmonpoBoanocru. 3akoH Oypee.

Temnmonepenaya.

10. Termmorag nzonaru.

11. Kpurepuu mogo0Ous. Buasl KpurepuanbHEIX YPABHEHUM.

12. Tenmnonepenaua mpu KOHAEHCAIINH.

13. U3znyuenue.

i ey

Jananue:

ITaponpoHHIIAeMOCTEL OIPAXKIANIHX KOHCTPYKIIHH

[TaponmpoHMIIa€MOCTEI0 HA3BIBAETCA CHOCOOHOCTH BOJSHOTO ITApa NPOHUKATH YEPE3
OTPAXKIEHUA B HAMPABICHUM OT 0ONE€e BBICOKMX TeMmmeparyp K Oomee HU3kuM. [IBukeHue
mapa OCYHIECTBJAETCA 3a CYET pPAa3sHOCTH MMAPUUAIBHBIX JaBICHWH BOJAHBIX IAPOB B
Pa3IMUHBEIX TOYKAX OTPAKICHUA.

[To mepe pBukEHHMA mapa e€ro TeMmeparypa yMEHBIIAETCA, T.K. YMEHBIIATCA
TeMIIEpaTypa B TONMNIE OTpaxknaecHusa. B cmydae, ecnu temmeparypa mapa JOCTUTHET TOYKH
pPOCBEI, TO IPOM3OMUAET €ro KOHIOEHCAUMA M, CIEHOBATEIHLHO, HAKOIUIEHWE BIATH B TOJIIE
Orpaxkaaromen KOHCTpyKuuu. M30exars KOHAEHCaMK B TOJIE OTPAKICHUA YIAETCA JAJIEKO
HE Bceraa. 4acTto mpuxomuTcs OPUEHTHPOBATEC HA €CTECTBEHHYIO ITPOCYIIKY OTPAKICHUL B
Terioe Bpemsa roga. [Ipocymka nambonee >(p(pekTMBHA B OTPAKICHUAX HU3KUX HTAKEU, B
KOTOPEIX AK€ B Oe3BETpUE MOCTynaeT OOIBII0E KOJIMIECTBO CBEKETO CYXOro BO3OyXa, a TAK
K€ B OTPAKIECHUAX, HENOCPEICTBEHHO 00AYyBAEMEBIX BETPOM MM 00ydaeMbIx COmHIEM. [
HEOMAaronpuATHBEIX CIYy4a€B MEIeCO00pa3HO MNPUMEHATH NPOBETPUBAHUE ITOMENMIEHUM U
CHELUAIBHYIO BEHTHILALUIO.

Konaencaums Biaaru B TOMMIE OTPAKICHUSA BO3MOKHA, €CIU (DAKTUYIECKAS VIIPYTOCTE
BOJAHBIX ITAPOB BO3JyXad €, MM BOJ. CT., TOCTUTAET BEIWUYMHBI MAKCUMAIBLHOU YIIPYTOCTH
BOJAHBIX MApOB E, MM BOZ. CT.. W1 BBIABIECHUS HAJIMYUA WIM OTCYTCTBHUA 30HBI BO3MOKHON
KOHIEHCAIUH B TOJIIE OrPAKICHUA HEOOX0IMMO BBIITOJHHUTE CIEAYIONIHE:

l. Ilocrpours rpaduk pacrnpenereHus TEMOEPATYP B TOMME OrpaxaeHus t=1(x);

2. IlocTpouTs MMHWIO pACTIPENENEHUS B OTPAKICHUM MAKCHUMAILHOM YIPYrOCTH
BOIAHBEIX MAPOB E = ¢(x)

3. IlocTpouTs JIMHUIO pACHpPENENEHUs PEANBHOHM YIPYTrOCTH BOASHBEIX IMApPOB € =
P(x);

4. Cpapnaurs rpapuku E = @(x) 1 € = (¢(X), BELICHUTE HAJIMYHUE 30HBI BO3MOKHOU
KOHAeHCAH (001aCTh MEXKIY TOUKAMHU MEpeceueHms rpapukos);

l. TI'paduxu pacnpeneneHus Temmeparyp B TOJIIIE OTPAKIEHUSA OBLIM MOCTPOEHEI B
n.4.

2. CymectByeT OgHO3HAYHAA 3aBUCHUMOCTE MAKCUMAJIBHOTO CONEPKAHUSA BOASHOTO
mapa B BO3AyX€ OT TEMIIEPATYPHI:

Ecmu t20, To E(t)=e *1513,89+23,59t/236+t

Ecmu t=0, To E(t)=e *1752+429,027t/273+t,

CiienoBarensHO, 3HAA paCHpPENEIEHHE TEMIEPATYPBl B OrPAKIOCHUH, MOKHO
ONPENEIUTE MAKCUMAIBHYIO YIPYTOCTh BOOAHOTO ITapa B JIIOOOM CE4EHHUH.

JIeHCTBUTENBHOE PACHPENENCHNE YIPYTOCTU BOASHOTO IMApPa 3aBUCUT OT BIAKHOCTH
BHYTPEHHETO W HAPY/KHOTO BO3AyXd W BEIWYUHBEI COMPOTUBIEHUS MTAPOHPOHUIIAHUIO
BHYTPEHHHUX CJIOEB OTpPaKOCHUA. 3HAUECHHE IEHCTBUTENBHOW YIPYTOCTH BOISHOTO Iapa,

KDTUPDE 6BIHD 6BI HpH QTC}’TCTBHH KOHIOCHCAIIHMH BJIATI'H B TOJIIIC CTCHEI.
=1
ex= €5— (Rpp T ZEE Rn) * (Eh' eu) Rpn, (3.3)
T AR o Ik non WIEDBTOCTE BOATHOTO Tapa ¢ BHYTPEHHEH CTOPOHEI OTPAKICHUS, MM.

Cepti d:bp'@"l;: CEQGGGGdSEBABBBQE 2205E7BAS00060000043E

Pranenen: Hetg Ry R 2 ARHBYFOETE BOIAHOTO mapa ¢ HapyKHOI CTOPOHEI OTPaKIEHHA, MM. PT. CT.;
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Rp,— conpoTuBneHne naponpoHULIAHUIO BHYTPEHHEN NOBEPXHOCTH CTEHEH, (qu MM PT
CT)/T;
Rpn= 0,021 (M*a vm PT cr)/r;
R,— conmpoTuBneHME MAPONMPOHUIIAHWUIO B OrpakaeHun B M, X;R,= [0i/Wi], Toe pwi—
K03 (pUIMEeHT MapONPOHUIIAHUAL-TO CI0A OTPAKICHUSL.
ITaponpoHHIIaeMOCTH OIPpaKIA0IIEeH KOHCTPYKIIHH CTeHbI

E,ella
2900 ///
27004 ///
25000 _ /,
i // | k=233
) : /// E's = 2064
2100 | //H e
1900[] / .
1700 // : @
1500[_ //"'
1300[ N A
— e1 =A044 - e = |286
11000
900 || ! //
700 : g ,-"I: _y/'f
500 [ r o
300 ' ///
100 [ //
n L 1"93 r f
130 | 200 |
540 Lk

1. mepBEIi CIOM M3 KepaM3UTOOETOHHBIX OJIOKOB
o1 =0.2 m, uy = 0,26 mr/m*a*[1a;
2. BTOPOM CIOH — NEHOMOIUCTUPOIT
02 = 0,13 m, = 0,05 mr/m*a*[1a;
3-if coi — M3 KepaM3uTOOETOHHBIX OJIOKOB
03=0.2 M, u3 = 0,26 mr/m*a*[1a;
te= 20°C — E,=2338 [la;
1,= 18,05 °C — E’,=2064 IIa;
t1=5,02°C — E|=873,3 I1a;
tr=-21,02°C — E,= 92,84 Ila;
= -34,26 °C — E’y =242 [1a;
ty=-35°C — E,=22 Ila;

R,=R,+) fT +R

" (20)
2
M -y-Tla
Rm3 =0,027 —
M
I 1€ COIIPOTHBIIEHUE BJIAr00 GMEHy HA BHYTPEHHEN MOBEPXHOCTH OTPAKICHUA
My Ia
R =0,005 -
M2

COTIPOTHBSHI R B/REOHONEHY Ha HAPYIKHON TOBEPXHOCTH OTPAKICHHU;

44 — ONEKTPOHHOW NOAMMCHIQ 2 .
0,/ !bcumyﬂgﬁgmg[ﬁgﬁﬂ T HﬂpOHpGHHlLﬂEMDCTH,M / (a4 Hu]’ﬂT,I[EJ]LI—]LI}{ CIIOEB

Snanengyrpascieris A rpuan it no CHull 23-02-2003 «TemnoBas 3ammra». ConpoTuBaeHHE

Ceptudmkar:
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MapPOIPOHULIAHUIO BO3AYIIHBIX IIPOCIOEK B OTPAXKJAOMMX KOHCTPYKIMAX HNPUHAMAECTCS

PaBHBIM HYJIHO HE3dABHCHUMO OT PACITOJIOKCHHA W TOJIHHEI 3THX ITPOCIIOCK.
Rn[ — 0,027 + 8.! LLis

Ru>= 0,027 + 81/ it 8/ wa;

Ru3= 0,027 + 81/ wit 8/ ot 83/ ps;

R,=R,5+ 0,003;

es= 0,55%E;;

en= 0,85%E,;

[Toctpous rpaduku E = @(X) u € = ¢(x) 3aMETHO, 9YTO B CTEHE CYNIECTBYET 30HA BO3MOKHOU
KOHJIEHCAIIUM, KOTOpas pACHonaraercs B YTEIUIUTENIE U HAPYKHOM CI0€ KEpaM3WTHBIX

OI0OKOB.
IMaponpoHHIaeMOCThL Orpaskaaoieii KOHCTPYKIIHA MOKPBLITHS

3

RN SRR I I
0302000002000 20 %0 %0 %0 % % %%,

QIIIIERIILIIIEK
NI T

000020 0030202070 202020202020
R I EIIILRAIZG |

P

L= HibS

O

i

3060 700 1100 | 1500 1900 2300 2700 E eTla
oL 1 1 1 1§ 1 1 7711 I N N
| (K} 54} a0 1 300} 1700 2100 2500 2900

111 cmo#t — /0 mMTa MOKPEITHA

01 =220 mmM, py = 0,03 mr/m*a*[1a;

2-1 CII0U — mapoOn3 0 NA

0,=1,5 mm,R» = 1,1 vr/m*a*[1a;

3-H CJIOU — MEHOMOIMCTUPOIT

03 = 250 mm, p3 = 0,05 mr/m*a*[1a;

4-1 CTOW — I[EMEHTO-TTecCHaHas CTI)KA
04 =40 vm, 3= 0,09 mr/m*a*1a;

5-H CIIOU — TUAPON3OIIAIINA (JIMHOKPOH )
05 = 5.5 mM,R5=2,6 vr/M*a*[]a;

6-if c10il — OPOHUPOBAHHEIN (JIMTHOKPOH)

[TocrpouB rpapuxku E = @(X) u e = @(X) 3aMETHO, UYTO B MHOKPBITUHA CYIIECTBYET 30HA

BO3MOKHOHW KOHIEHCAIIUH, KOTOPAs PACIIOIATAETCS B BEPXHUX CI0SMX KOHCTPYKIHH.
ITaponpoHnnnaeMocTs OrpaxaaK el KOHCTPYKIUH NepeKPbLITHS

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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el = 11344 E = 22844
e = 1135,

A T =

/Z s Ea =21 |u,';/

& = 7412 E's = BRO.8
en — 7412 E. =872
300 700 | 1100 1500 1900 2300 2700 B ol
o ) I I I I I
100 500 900 1300 1700 2100 2500 2900

@_* 220 | 210 fl{}ﬂ*ﬂ@

IIpakTHueckast padbora Ne 6

Tema pabGorsl: Tennomorepu uepes OrpaxkmarONIMEe KOHCTPYKIIMA M OKOHHBIE W JBEPHBIE
ITPOEMBI KWIOTO 3JaHUA

Henas padornl: OnpenenuTes TEIIONOTEPU YEPE3 OTPAKIAIONINE KOHCTPYKIMN U OKOHHBIE U
OBEPHEIE MPOEMEI KUJIOTO 3TaHU

3HAHUA, YMeHHS, HABBIKH U (WIH) ONBIT eATe/IbHOCTH, XapaAKTepH3YIo lIHe
ITAlbI (POPMHPOBAHHSA KOMIIETEH IIHIi

WHnexc DopmynHUpoOBKa:

Crroco0eH mpuHUMATE PEMEHNA B TPO(ECCHOHANEHOU C(EPE, UCIMONB3YA TEOPETUIECKHUE

OIIK-3 | OCHOBEI U HOPMATUBHYIO 0a3y CTPOUTEIBLCTBA, CTPOUTEIBHON MHAYCTPUHU MU KHIIAIIHO -
KOMMYHAJITBHOTO X035A1UCTBA

Cmoco0eH ucmons30BaTh B OPO(PECCHOHATBEHON AEATEARHOCTH PACHOPATUTENRHYIO U
OIIK-4 | OopoekTHYI0O OOKYMEHTAIMIO, 4 TAaKkK€ HOPMATUBHBIE NPABOBEIE AKTHI B 00macTu
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUIUIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAIBHOCTB TeMbl: Pacuer Temnomorepu 4epe3 Orpakagaronine KOHCTPYKIIUN U OKOHHEIE
W IBEPHBIE IIPOEMBI KUJIOTO 3JaHHUS

" 3aKkmodaeTrcs B OCHOBOMOIATAIOMIEN POJIM PACUETOB TEIUIOPHU3UUECKUX CBOWCTB
KPOBENBHBEIX COOPYKEHUN B 3JAHMAX I COXPAHEHMsA LEIOCTHOCTH U YBEIMYEHHSA CPOKa
JKCILTyaTalHH.

TEGPETI—I‘IEEEHH HJacThb
[ToscHuTEnRHASA 3aIMHCKa HpﬂI{THT-IECI{Dﬁ pﬂﬁﬂTH OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

1 TOJI’KHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmam ['OCTa.
[TosschurensHy0 3amMUCKy CHAEAYET BHIMOMHATE HA muctax (opmara A4 (297X210 wmm)

marepragdis SHRcHTY Adkcra (pasmep mpndra — 14, marepsan — 1.5).

Cepruchukar:  2JREPBBIN BPACEONE TIOFOPIITEIHEHON 3AIMICKHU ABSIETCSI TUTYILHBINA JTHMCT, TJI€ YKA3EIBAETCA
Bnageney: llleGayxoea TaTeAHa AnexkcaHgpoBHa -
(f)ﬂhﬂ{m{.ﬁ[, HMA, OTUCCTBO CT}’,I[E‘HTH, cro HlHq)p (HDME‘p 3d4YCTHOHM I{HHH{I{H) HA3B4AHHEC FP}IHHLI
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U T.0. Hagmice Ha TUTYyIBHOM JIHUCTE€ BBINOMHAECTCA 4epTExHBEIM mpuprTom. Jlomyckaercs
o(pOpMIIEHHE THUTYIRHOTO JMCTa HA Kommeiorepe. Ilpm cocraBnenun comepkaHuA
(OrmaBiIEHUA) B HErO CIEAYET BKIOUATH HA3BAHME PaA3I€IOB, HOAPA3AEIOB M HYHKTOB C
YKa3aHUEM HOMEPA COOTBETCTBYIONMIEM CTpaHUlbLl. B KOHIE pabdOThl MPUBOAATCA BBIBOIEI,
CHOEJIAHHBIE TPH U3YIECHUN TEMBI KOHTPOJIBHOU Pa0OTEI.

Cokpaniare WM OABaTk UX B APYrou (POPMYJIUPOBKE, MOCIENOBATEIBEHOCTH IO
CPaBHEHUIO C 3aroJIOBKAMH B TEKCTE HENB3:A. B TEKCTE KOHTPOIBLHOH padOTEI HE JOJLKHO
OBITE COKpAmIEHHBIX CIOB, 3a HCKIIYEHHMEM OOMIENMPUHATHIX M MCIOJIB3YETCA CIUIOLIHAA
HyMepauus CTPaHHII.

Bomnpocs! 1 3a1aHuA
OCHOBHBIE MOHATHA U ONPENETECHUA TEXHUIECKON TEPMOINHAMUKH.
YpaBHEHHE COCTOSHUA TEPMOIMHAMHUUECKOH CHUCTEMEL.
[TepBEn1 1 BTOPOI 3aKOHEI TEPMOIUHAMHUKH.
TepmonmuamMmuueckue nporeccs NAEATbHEIX Ta30B.
[Tpamon u oOpaTHeM uki Kapno.

YpaBHEHHE COCTOSHUA PEATHEHBIX Ta30B

OCHOBHBIE TOHATUA U ONPENEIEHUSA ITPOLIECCa 0OMEHA TEMIOTOM.
Teopus remnonposoanocru. 3akoH Oypse.

Temnonepenaya.

10 Termmoraa U30IAITAL.

11. Kpurepuu mogoOus. Buasl KpurepuanbHeIX YPABHEHUI.
12. Tennonepenaya nmpu KOHAECHCALAH.

13. U3nyuenue.

LN XN N R WD -

3ananue:

Paccuurare TEmIOMOTEPH YEpe3 OrpakIAONINE KOHCTPYKIMH W OKOHHBIE W JBEPHEIE
PO EMBI

CIIMCOK PEKOMEHJIYEMOM! JINTEPATYPbI

1. IlepeyeHs OCHOBHOH JINTEPATYPHI:

1.CoBpemMeHHBIE MATEPHUATEI U CUCTEMBI B CTPOUTENBCTBE | DNEKTPOHHBIM pecypc|:
METOINYECKHE YKAa3aHWA K BBIMOJHEHUIO pacdeTHO-rpa)uueckoi padoTel and CTYOEHTOB

Bcex (popm o00yuenusa nampaBaenuid noarotoBku 08.03.01 Crpourenscteo u 08.05.01
CTpOUTENBCTBO YHUKAIBHBEIX 3aHUM U COOPYKEHUN/ — IDIEKTPOH. TEKCTOBBIE JTAHHEIC.—
M.: MoCKOBCKMH TOCYTAPCTBEHHBIN CTPOUTENLHEN yHUBEpcuTer, IbC ACB, 2015.— 40 ¢

2. Kanyctun, @.JI. CpoiicTBa CTPOUTENBEHEIX MATEPUATIOB M M3AEIUI: J1a00PATOPHBIN
MPAKTUKYM : ydeOHOo-meTonnueckoe nocobue / @.JI. Kamycrun, A.M. Coupungonosa, 1.B.
Gomuna ; Munucrepcrso oOpazoBanusa u Hayku Poccuiickont Deneparmu, Y paibCKAM
(penepaneHeii  yHUBEpcuTET uMEeHH nepBoro Ilpesmmenra Poccnmu b, H. Emenuma. -
ExarepunOypr : U3narensctBo Ypamsckoro yausepcurera, 2014. - 93 c.

3.ABopkun, JI.U. Crpourensnoe marepuanosenenue / JI.LU. J[Isopkun, O.JI. JIBopkuH.
- M. : Uadpa-Unxenepus, 2013. - 832 c.
2. IlepeyeHn TONMOJTHHATEILHON JIMTEPATYPLI

I. JonromonoB, C.II. CoBpemennsii cnpaBouyHMK n0O rtuncokaprony: C. IL

Homromonos- PocroB w//: ®enukc, 2009.1. bageun, I'M. CopaBouHuk CTpOUTEN:
Cnpaﬂﬂmmﬁkﬂgmﬂﬁmmam{, B. B. Crebaxos- M.: ACB, 2007.

%ﬁ‘gﬁﬁ“ MUYHAS KJIAIKAa. ok macrepa: [mep. ¢ aarmn.l/ II. Kaprpair-
CEPTHd} Eﬂm B95 iDEETE:iEI EEIEIEIEIEIdSE 'H yp p [ p ] pr

BﬂEﬂEﬂ
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3. MM. I'anmmoes, U.M. I'ycekog, JI.LK. Epmonenko, B.M. Jluaskos, E.T. Ceposa, b.A.
CrenmanoB, 2.B. ®umimonos. CrpourenbHele marepuansl. ¥YueOHuk. — M.: M3-marenscTBo
ACB, 2004. — 440 c.

4. Yapuanumnze, A.lll. Merannosenenne: koucanekt geximi/ A. . HUapuanunze- M.:
HeJlu npunt, 2008.

5. PeibreB, M.A. CrpoutensHoe marepuanoBeneHmue: yYded. mocodue misa CTPOUT.
cuerl. By30B/ M.A. PerObeB- M.: Bercmas mkomna, 2004.

6. [lomor, K.H. Onenka kauecTtBa CTPOUTENBEHEIX Marepuanos: Yued. mocodue/ K.H.
[Tomos, M.b. Kagno, O.B. Kynskos- M.: Beicmas mkosna, 2004.

7. Texnonorusa O€TOHA, CTPOUTENBFHBIX U3AEINH U KOHCTPYKIUN: Y 9€0HUK 1714 BY30B/
HO.M .baxenos, JI.A.Amimos, B.B.Boponun u gp- M.: U3a-so ACB, 2004.

8. Ilomor, K.H. Crpourensnsie marepuanel u w3aemsa: ¥Yuedbnuk/ K.H. ITonmos, M.b.
Kammo- M.: Beicmiaa mkoma, 2002.

9. CoBpeMeHHEIE OTAENOYHBIE W OOJMIOBOYHBEIE Marepuansl/ mox pex. A.H.
FOumuna.- Pocros v /[{ony. @ennkc, 2005.

Ipuinoxenue 1

Tabmina 1 — ComporuBienue rennonepenaun pa3audHeIx MaTepuanoB npu AT =
50 °C (Tyap. = =30 °C, Tyuyyp. = 20 °C.)

Marepuan u TonnIMHA CTEHEI ConpoTuBneHHE
Teronepenaye
R}Hﬁ

Kupnmunas crena tommmHO#A B 3 kupnuua (79 cm) ToammHON B 2,5 0,592 0,502

kuprmua (67 cm) TtommuHOU B 2 kuprmua (54 cm) tommumuoud B | | 0,405 0,187
Kupmud (25 cm)

Cpy0 u3 Opesen O 25 0.550

Cpy0 u3 Opyca 0.806 0,353
TOIAHON 20 cM Tommmuon 10 cm

Kapkacnas crena (mocka + muaBara + nocka) 20 cMm 0.703

Crena n3 menoderona 20 cm 30 cm 0.476 0,709
[ITykarypka mo kupmmuy, 0OeTony, meHo0eTony (2-3 cm) 0,035
[Toronounoe (uepmagnoe) NeEPEKPLITUE 1,43
JlepeBsHHBIE NOBI 1,85
JIBOVHEBIE NEPEBAHHEIE TBEPU 0.21

Tabnuma2 - Tomuaa u TepMrUUeCKO€ COMPOTUBIEHUE MATEPHUATIOB AJIA YCIOBUH
MockBel u ee oOnacTu

Haumenosanue TonopiHa CTEHEI 1 | HeoOxogumas
MAaTEpUAIa CTEHEI COOTBETCTBYIOMIEE €l | TONIIMHA TI0 HOEPBOMY
TEPMUYECKOE COMMPOTUBIIEHUE YCIIOBUIO
(R=1,1°C-m. kB./ BT) 1
BTOPOMY YCIIOBHIO
(R=3.33 °C-m. kB./ BT)
[Tormorenein kepammueckuu | 510 mm, R=1,1 °C-m. kB./BT 510 v 1550 v
KHPITY
Kepamzuroderon 300 v, R=0.8 °C-m. kB./BT 415 v 1250 MM
(HJIUTHD cmﬂmqwmm )
ol DB BV ecbebgQMM, R=1,0 °C-m. kB./Br 165 Mm 500 MM
Bnaﬂang[[Epﬁﬂﬂﬂ'EH’faTbﬂHa MHﬂpDEHEC 100 mm, R=1,33 °C-Mm. kB./BT 85 mm 250 MM
3AIMOJTHEHUEM MHHEPAIBHOU
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Pucynok 1 - KoncTpykimu orpaxaeHus (CTeH, IMOI0B HEPBOTO 3TAXKA, YEPTAYHBIX
MEPEKPHITHH )

Tabmuma 3- Beibop BapuanTa pacuera

- ag o 8 | = = . | 5 g = . o | :g E
oy Momenoname | £ 542 188 BE5d |szE]gftT4c
Ema paiiona EEE:‘"‘*E SE| EEREG “"-‘a =g E@:g
g%m CTPOMTENLCTBA EEEE“E &:&:%EEEEW 5 E Q ‘%g m%%ﬁ
5 5 & |  (ropon) S8JE° Eg{2Ed2e [J¢8 SiE8 E°
2 8 aels s Y18 = 5 m| Mo O =
£ = | X R < 2 o ~ 2 g m
01; 99 | Yepkecck C 1 2 1 K,95C | NT,B 4,21 4 5
02;98 | Aparup C-B 2 1 2 K,95C | IT,n 432 | 4 8
03;97 | Kucnosomck B 3 3 3 K,95C | JT,B 4,43 4 5
04; 96 | Hepunnomeicck | HO-B 1 2 2l K,95C | IT,u. | 454 | 4 8
05;95 | Ilaruropcek 1O 1 3 2 K,95C | NT,s 4,65 4 5
06; 94 | CraBpomos 10-3 2 4 3 K,95C | OT,u. | 436 | 4 8
07;93 | Kpacaoaap 3 3 | 4 K, 95 C T, B. 4,47 4 5
08;92 | Tuxopenx C-3 1 3 | K,95C | OT,u. | 452 | 4 8
09; 91 | Hampuuk C-B 1 1 3 K,95C | NT,B. | 4,63 4 5
10; 90 | PacroB-Ha- B 2 3 4 K,95C | OT,u. | 424 | 4 8
Hony D
11;89 | Hampyug t0-B 3 2 1 K,95C | AT,s. | 4,45 4 5
12; 88 | Tmxepenition noajrcHie) 4 1 2 [ K 95C | AT,u. | 456 | 4 | 8
Coqabgar ‘GEEE“Q?E?;’“‘EE@%‘?‘?“EE fﬂggoacmqaf 5 1 K. QSZC T, 5. | 4.67 1 5
14; 86 | CraBpormomns 3 2 1 1 K,95C | JAT,un. | 4,23 4 8
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15; 85 | ITaruropck C-3 3 4 2 K, 95 C T, B. 4,34 4 5
16;: 84 | HeBUHHOMEICCK B 4 2 3 K, 95 C AT, u. 4,55 4 8
17;: 83 | KucmoBouck HO-B | 3 | K, 95 C T, B. 4,66 4 5
18; 82 | Apsrup O 2 4 2 K, 95C T, u. 4,27 4 8
19; 81 | Pacros-Ha- FHO-3 3 | 3 K, 95C T, B. 4,31 4 5
Jlony D
20; 80 | YUepkecck 3 4 3 4 K,95C | IT,n. 4,42 4 8
21;79 | Kpacuomap C-3 | 4 2 K, 95 C T, B. 4,64 4 5
22;78 | CraBpononb HO-B 2 3 3 K, 95C T, n. 4,25 4 8
23;77 | Aparup O 3 2 4 K, 95 C T, B. 4,36 4 5
24: 76 | Pacros-Ha- FHO-3 4 | | K, 95 C T, n. 4,47 4 8
Hony D
25;75 | Hampuuk 3 | 2 3 K,95C | HOT,B. 4,51 4 5
26; 74 | KucnoBoack C-3 2 | 4 K, 95 C T, n. 4,32 4 8
27,73 | Tuxopenk O 3 4 | K, 95 C T, B. 4,24 4 5
28; 72 | YUepkecck HO-3 4 2 2 K, 95 C AT, n. 4,65 4 8
29; 71 | Ilaturopck 3 | 3 4 K, 95C T, B. 4,46 4 5
30:; 70 | Hesuauomeicck | C-3 2 4 | K, 95 C AT, u. 4,57 4 8
31; 69 | Kpacnonap FO-3 3 | 2 K,95C | IT,B. | 4,23 2 R
32; 68 | Uepkecck 3 4 3 3 K, 95 C AT, u. 4,62 4 8
33; 67 | CraBpomnons C-3 | 4 | K, 95C T, B. 4,31 4 5
34; 66 | Tuxopenk C-B 2 3 2 K, 95C T, u. 4,45 4 8
35; 65 | Aparup B 3 2 3 K, 95C T, B. 4,56 4 5
36; 64 | Pacros-Ha- HO-B 4 | 4 K, 95C T, u. 4,67 4 8
Jlony D
37: 63 | Hampuuk O | 2 2 K,95C | NOT,B. 4,41 4 5
38; 62 | KucaoBoack FHO-3 2 | 3 K, 95C T, n. 4,32 4 8
39; 61 | Tuxopenk 3 3 4 4 K, 95 C T, B. 4,24 4 5
40; 60 | Kucmosoack C-3 4 2 | K, 95 C T, n. 4,53 4 8
41;59 | Ilaruropck HO-B | 3 3 K, 95 C T, B. 4.47 4 5
42; 58 | CraBponoms HO 2 4 4 K, 95 C T, n. 4,65 4 8
43: 57 | Heeuaunomeicck | HO-3 3 | | K, 95 C T, B. 4,53 4 5
44; 56 | PacroB-Ha- 3 4 3 2 K, 95 C T, n. 4,32 4 8
Jony D
45;55 | Apsrup C-3 | 4 4 K,95C | 1T, B. 4,44 4 5
46; 54 | Hanpuuk B 2 3 | K, 95C AT, u. 4,61 4 8
47,53 | Uepkecck HO-B 3 2 2 K, 95C T, B. 4,35 4 5
48; 52 | Ilaruropck HO 4 | 3 K, 95C AT, u. 4,53 4 8
49: 51 | Hepuanomeicck | HO-3 | | 2 K, 95 C T, B. 4,27 4 5
50; 00 | Kpacuomap 3 2 2 | K, 95 C T, . 4,32 4 8

CepTudukar:

Bnaneneu:
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YUPEXJIEHUE BBICHIETI'O OBPA30OBAHUA
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[Iaruropcknii uacruryt (pumian) CKOY

MeToanueckne yKa3aHHus
O BBIMOJHEHUIO JIA0OPATOPHEIX padoT
no quciummHe « MHKeHepHbIe CHCTEMBI 30AHUN U COOPYKEHUH (TEMIOTra30 CHAOKEHHE C
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BRenenue

Jucinmmnua «HxkeHepHsie CHCTEMEI 3TaHUH U COOPYKEHUH (TEIIOTa30CHA0KEHNE C
OCHOBAMM TEIUIOTEXHUKH)» HMEET CYNIECTBEHHOE 3HAUEHHE A MPOo(PeCcCHOHAIBHOU
MOATOTOBKU CIIEHUAIMCTOB B 00JIACTM HPOMBINIICHHOTO U TPAXIAHCKOrO CTPOUTEILCTBA.

Jlucimmmnia SBISETCS MPOMEXKYTOUHBIM M HAauOOIEEe CIO0KHBIM HSTAOM B IPOIECCE
00OyueHU.

3amadaMy U3y4E€HUS OUCIUTUINHEL SBIIAIOTCA:

— PacCMOTPEHHUE OCHOB TEXHUYECKOHN TEPMOIMHAMUKH U TEIIOTIEPEIauH,

— HW3Yy4EHHE BIAKHOCTHOTO U BO3AYIIHOTO PEKUMOB 3TaHUI;

— OCBOEHHE MPUHIMIIOB MPOEKTUPOBAHNA M PEKOHCTPYKIMHU CUCTEM 00eCTIeueHms
MHUKPOKJIMMATA ITOMEIEHU;

— BO3MOJHOCTB UCIIOJIb30BAHUS HETPAIUIIMOHHEIX UCTOUHUKOB SHEPrOPECYpPCOB,

— 34744 OXPAHBI OKPYKAIOMIEH CPEIEI
[lensamit 0CBOEHMS QUCIIUILIMHEL ABIAIOTCS:

- OCBOEHHE CTYJEHTAMH CMEKHOHM OTPACIN CTPOUTEIBHON TEXHHUKH, BEIPAOOTKE HABBIKOB

TBOPYECKOTO MCIIOJL30BAHMA 3HAHUM IIpH  BEIOOpE M OKCILIyaTanuu 000pyIOBaHUA
TEMI0TA30CHAOKEHNA U BEHTUIIALMHN, TPUMEHAEMOTO B CTPOUTETEHOU HHIAYCTPHH.

3HaHUA, TOJYYEHHBIE MPU M3YUEHUH [JAHHOW JUCIMILUIAHEI HEOOXOOUMBI 1A
HAMMACAHUS BBIMYCKHOM KBATH(PUKAIMOHHONH PadOTHL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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EIH

JlaboparopHasi padoTa Nel OnpeaesieHHe TeILTOBOI0 CONPOTHRICHUSA
OrpaIaoIHX KOHCTPYKIHH YIJIOBOH KOMHATHI

Heib: n3yunute TpeOOBAHUA, TPEABABIIEMBIE K U3MEPEHHUIO MOBEPXHOCTEHN
OXJIAKICHUS OTPAKIAIONINX KOHCTPYKIMH € LEIBI0 ONPEACICHNUA OCHOBHEIX TEIUIONOTEPE
TOMETIEHUS

3HATH: TPEOOBAHNSA, MPENBABISIEMBIE K H3MEPEHHUIO MOBEPXHOCTEH OXJIAKICHUA
OTPAKAAIOMINX KOHCTPYKIUH C LIEMBI0 ONMPEIENEHNS OCHOBHBIX TEILIONMOTEPE MOMENEHUA

YMeTh: padoTare C MTHHOBAIIMOHHBIMH TPUO0paMH, HCIIOIB3YEMBIMHA U1 U3MEPEHUS
MapaMETPOB BO3IYIIHO-TEIIOBOTO PEKUMA B TIOMEMIEHUAX U XAPAKTEPUCTUKH CUCTEM U
MHHOBAIIMOHHOT 0 000PYI0BAHMS B MPOIIECCE HKCIUTYATAIIMA 3AAHUI U COOPYKEHUN.

dopmupyeMble KOMIIETEHIHH:

HMunekc

dopmynupoBKa:

OIIK-3

Crroco0eH mpuHUMATE PEmeHns B Tpo(eCCHOHANEHOU C(hepe, UCITONTB3YA TEOPETUIECKHUE
OCHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEILHON HMHAYCTPUM U KUJIMIITHO -
KOMMYHAJIBHOTO X035JUCTBA

OIlK-4

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
MPOEKTHYIO [JOKYMEHTAIMI0, a4 TakkXe€ HOPMATHUBHBIE IPABOBEIE AaKTBl B 00macTu
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAIBHOCTH TeMbI: TOCBANIEHA U3YUYEHUIO ONMPENENCHUA TEILIOOTEPH
OTIEIHHEIMH ITOMENIEHHAMHA WU 3JaHUEM B 1IEJIOM

Teopernueckast yacrs: [[n14 ompeneneHus TEMIOMOTEPH OTACIABHEIMH TOMENIEHU MU 1
3TAHUEM B [IEIOM HEOOXOAUMO UMETH CIAEAYIONIME UCXO0IHBIE NAHHBIE: MIAHBI ATAKEN 1
XapaKTEPHEIE Pa3pe3sl MO 3/IAHUI0 CO BCEMHU CTPOUTENBHEIMU PA3MEPAMU; BEIKOIMTUPOBKY U3
FEHEPAILHOTO MJIaHa ¢ 0003HAYEHUEM CTPAH CBETA U PO3EI BETPOB; HA3HAUECHHUE KAKIOTO
MOMETIIEHUS ; MECTO MOCTPOUKH 3JaHUA (HA3BAHNE HACEIEHHOTO MYHKTA); KOHCTPYKIIUH BCEX
HAPYKHBIX OTPaXKIEHUM, 000 CHOBAHHBIE TEMIOTEXHUIECKUM PACIETOM.

Bce ortammBaemeie MOMENMIEHUS 30AHUS  HA IUIAHAX  caeayer  0003HAadars
mopsAaKoBeIMU HOMepamu (HaunHas ¢ N0l u ganee — nmomemienns noasana; ¢ Ne 101 u manee
— momemenusa nepBoro sraxa; ¢ Ne 201 u ganee — Broporo staxka u 1. a.). [lomenienus
HYMEPYIOT CI€BA HANPABO, MPUUEM JECTHUUHBIE KJIETKHM 0003HAUAIOT OTAEIRHO OYKBAMM WIH
pPUMCKUMH TM(ppaMH M HE3aBUCHUMO OT HSTAXKHOCTH 3JaHUSA PACCMATPUBAIOT KAaK OJHO
ITOMEIIEHHE.

[Torepu TEmI0TEI MOMEMIEHUAMHN YEPE3 OTPAKIAIONINE KOHCTPYKIIMH, YUUTHEIBAEMBIE
IpU IPOEKTUPOBAHUM CHUCTEM OTOMJICHUWA, PA3IEIAlOTCs YCIOBHO HA OCHOBHEIE U
nobapounsie. Mx cnemyer ompeaensTb, CYMMHPYS HOTEPH TEMIOTHI UYEpe3 OTACIBHEIC
OTpa)X)aarone KOHCTPpYKuuu ¢ okpyriaenuem 10 10 Br, mo ¢popmyne:

F

Qogy = 5~ (t5— t£) (1 +Zﬁ)n = kF(tz — t§) (1 +Zﬁ)n

0 a

(1.1)
rae F - pacueTHas nnoniaae Orpaxnarmen KOHCTPYKIHH, ME;
LW g LW g F':I
k - ko3¢ puminenT Temonepenaun JaHHOM Orpa)kaaronied KOHCTpykuuu, Br/(m K);
w ¥

R - compoTuBnenue Temonepenadye orpaxkaarme KoncTpykunu, (M -K)/Br;

(g - pacduerHas Temmeparypa Bo3myxa, °C, MOMEmEHHSA C y4€TOM IOBBIIIEHUS IO
BBEICOTE I MOMENIEHHUH BEICOTOH Oosee 4w,

Ezlﬂn@ﬁﬁﬁeﬁmggmnepawpa HAPYKHOT'0 BO3yXa JJIA XOJIOJHOTO IMepuoaa rofa Inpu
_ pacuere %WéﬁﬂH%%%ﬁb*ﬁepea HApYKHbIC OTPAKICHUA WIM TEMIEPATYpa BO3AyXa Oonee

................ IESABBRBAS52205ETBAS00060000043E
:{DJID;[HE:-J:Q IOMETIEHIA, [IPH PACUETE ITOTEPE TEIIOTH Y€PE3 BHYTPEHHHUE OTPaAKICHHUS;
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n - KOA(P(PUIIUEHT YUUTHIBAIOMIMI HOI0KEHUE HAPYKHOU MOBEPXHOCTH OTPAKAAFOTIINX
KOHCTPYKI[UH IT0 OTHOIIEHHIO K HAPYKHOMY BO3IYXY;

B - mobaBOYHBIE MOTEPU TEMIOTHI B JOIAX OT OCHOB-HBIX MOTEPB.

Takum 00pazom, uTOOBI OOPENENUTE MOTEPH TEIIOTH MOMEMIEHN, HEOOXOIUMO 3HATE

semuuunel F, kK (mubo Ry), tg, tEH, n u . Kospdumment remwronepemaun k (aubo Ry)
OTPAKTAONIEN KOHCTPYKIIMM OMPEAETAIOT TEIIOTEXHUIECKUM PACIETOM.

——_ |
e
-

L — |

Puc. |. Cmexa oOMmepa Temnonepenarnmx orpaxIeHUN

TenmooOMmen uepe3 orpaxaeHUs MEKAY CMEKHBIMHA OTAIUIMBAEMBIMHM OMENICHU MU
IpH pacdere TEIUIONOTEPs YUYUTBIBAETCA, €CIAU PAa3HOCTE TEMIIEPATYP BO3OyXa ATHUX
rmomemenuii 6omee 3°C. [Mnomamu F, M°, OTIeIpHBIX orpaxaeHni — HapyxkHeix cren (HC),
okoH (O), aeepen (1), ponapent (@), moronka (IIt), mona (I1) — usmepsAroTCa mo miaHam u
paspes3am 34aHus CIeayrnmm oopasom, (puc.l).

1. BeIcora cTeH nepeoro sraxa, €CJIM IMOJI HaAXOAUTCA HEMMOCPEACTBEHHO HA TPYHTE, —
MEKIY VPOBHAMH MHOIOB TNepBOro u BTOporo sraxked (hl), ecnm monm ma marax — OT
HAPYKHOTO YPOBHS MOATOTOBKHU ITOJIA HA Jlarax OO YPOBH:A IoJia Broporo sraxa (h’l), mpu
HEOTAILUIMBAEMOM MOJBAJIE WJIH IMOAIOILE — OT YPOBHA HMKHEHN MOBEPXHOCTH KOHCTPYKIIMHN
Moja MEPBOTO ATaxKa OO YPOBHA UMCTOTO moya BToporo sraxa (h«l), a B 0mHOSTaKHBIX
30AHUAX C UEPIAYHBIM MEPEKPBITUEM BBICOTA M3MEPAETCS OT MOJIA J0 BEPXA YTEMIIAIOMIETO
CJIOSI TIEPEKPBITH .

2. BricoTa CTEeH MPOMEKYTOIHOTO 3TAkKA — MEKIAY YPOBHAMM YUCTHIX ITOJIOB JAHHOTO
1 BeIIIENEkanero sraxken (h2), a Bepxuero sraxka — OT ypOBHA €ro 4MCTOTO ITOJIA 10 BEpXa
VTEIULIONIErO CJIO Yepaaqnoro nepekpeitus (h3) mm OecuepaagHOTO MOKPEITHA.

3. JlmmHa HApPYKHBIX CTEH B YIJIOBBIX MOMENIEHUAX — OT KPOMKH HAPYKHOTO yIjaa 10
ocer BHyTpeHHUX CTeH (11, u [2), a B HEyrmOBEIX — MEXKIOY 0CIMH BHYTPEHHUX CTEH (13).

4. JlnmHa BHYTPEHHMX CTE€H — IO pa3MepaMm OT BHYTPEHHUX MNOBEPXHOCTEN
HAPYKHBIX CTEH 0 OCEH BHYTPEHHMUX CTEH (Ml ) mimm Mexay ocsiMu BHYTPEHHUX CTEH (m).

5. Ilmomiamu okoH, nBepen u (oHApPEH — ITO0 HAMMEHBIIUM pPa3MepaM CTPOUTENbHBIX
OpOEMOB B CBETY (a u b).

6. Ilmomiami nDOTONKOB M MHOJOB HAA MOABATAMHM W MOAIOJIBAMHM B YIJIOBBIX
MOMENIEHUAX — II0 pasMepaM OT BHYTPEHHEM NOBEPXHOCTH HAPYKHBIX CTEH [0 OCEH
MPOTUBOIMOIOKHBIX CTEH (Ml U n), a B HEYTJIOBEIX — MEKAY OCAMM BHYTPEHHHUX CTEH (m) U
OT BHYTPEHHEHN MOBEPXHOCTH HAPYKHOU CTEHBI O OCH ITPOTHUBOIIOJIOKHON CTEHEI (N).

Jnsa moacuera maoOmIaned OrpakJaroNIMX KOHCTPYKIMM JTUHEWHEIE Pa3Mepel HUX
OPUHUMAIOTCA C NOorpemHocTeio g0 +0,lMmM, a BeMMYMHBI TIONIANEH OKPYIJISIOTCS C
morpemnocteio +0,1M°. TToTepn TEmIOTH Hepe3 MOJbl, PACIOI0KEHHBIE HA TPYHTE WM Ha
Tarax, M3-3a CAOKHOCTH, TOTHOTO PEMIEHHS 3a1adH OMPENENAI0T Ha MPAKTHKE YIPOTICHHEIM
METO JOMASLTHO-BOHAMAMII0A0CAM HIIUPUHON 2M, NAPAJUIETEHEIM HAPYKHBIM CTEHAM (puc. 2).

e L A e A T L e e T A e
CeptuduKa 2C0000043E9ABBB952205E7BAS00060000043E
_

Bnapeneu Lilel 1AV X0Bd iITbHAHA AJIeKCaHOpoBHA
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Puc. 2. Cxema K OnpeneneHuio NOTEPs TEMIOTEL UEPE3 ITOJIBI U CTEHEI, 3arIyOJICHHEIE
HUKE YPOBHS 3€MIIN
| — mepBas 30nHa; 2—BTOpaA 30Ha; 3—TpeTha 30HA; 4 — geTBepras 30Ha (MOCIETH A )

OcHoBHasA pacuerHas (popmyna npu nmoxcdere nmorepe TemnoTel Qmui, Br, wepes mou,
pPACTIOIOKEHHBIN HA TPYHTE, IPUHUMAET CIEAYIONIAM BU:

Qm=( i S R )(;E rﬁ) 1+Z

Rign Rapn Rsﬂﬂ Ryp.m

(1.2)

raoe Fy, F», Fa, F4 - mmomanu, coorsercreenHo 1, 2, 3, 4 30H-To10C, ME;

Riun, Ronnm - comporuBinenHue Temionepenade OTAENBHBIX 30H IMOJA, MEKIBT;
OCTAJIbHEIE BEIMYUHBI — T€ k€, uT0 B popmyne (1.1).

COnpoTUBIIEHUE TEIUIONEPENAY€ KOHCTPYKIIUN YTEIUIEHHBIX ITOJIOB, PACIIOIOKEHHBIX
HEMOCPEICTBEHHO HA TPyHTE, Ryy MEKfBT, HAJIECKUT ONMPENENATE TAKKE A KAKIOU 30HHI,

HO 10 (popmyre:

B,.c
R}llﬂ. — RH_[[ +
Ao _
(1.3)
rne Ryp - comporuBieHue TemIonepenade OTHEIBHBIX 30H HEYTEIUIEHHOTO
“}
nona (cMm. puc. 2), M K/BT;
§J."’_' L 3
ZA_ - CyMMa TEPMUYECKUX COMPOTHUBIEHUN YTEILUIAIONINX CI0eB, M K/BT.

ye
YTewsonmMi ~ CI0AMU  CUMTAKOTCA  CIOM W3 MATEPHANOB,  HMMEMIMIMNX
TenaonpoBoAHOCTh A<1,2 Br/(MK).

o 2
ConmpoTUBIIEHHE TEIUIONEpenade KOHCTPyKuud moinoB Ha garax R, M K/Br,

ompenenseTca no (popmyie:
1

R, = 5o Rys = 118R,, |

(1.4)

rae Ry, — compotuBneHue Temnonepenaue KOHCTPYKIHUHM YTEIUIEHHOTO MOJIA, 30ECh B

KAQYECTBE YTEIULAIONMIMNX CI0EB YUUTHIBAIOT BO3AYIIHYIO NPOCIOnKy (By;=0,2) u momarerit momn,
YJI0KEHHBIM IO JIATaM.

[Tpu moxcyere moreps TEMIOTH YEPE3 MOJBI, PACIIOIOKEHHBIE HA TPYHTE WIH Jiarax,
MOBEPXHOCTh YYACTKOB ITOJIOB BO3JIE YIJId HAPYKHBEIX CTEH (B IIEPBOM ABYXMETPOBOU 30HE)
BBOOUTCS B PACUET IBAXKIBI, T. €. ITO HATTPABICHUIO 00EUX CTEH, COCTABIAIONINX YTOJI.

Tennmomorepu uepe3 HMOA3EMHYIO HACTh HAPYKHBIX CTEH M MOJBl OTAMIMBAEMOTO
moABaNa 3JAHWUA MOJKHBEI HOACUWUTHIBATBCA TAK K€, KAK M TEIUIOMOTEPH YEpPe3 MOJEL,
pPACIIOJIOKEHHBIE HA TPYHTE OECmOJBAIBHOrO 3IaHUA, T. €. MO0 30HAM MIMPUHOH 2M, C
OTCUETOM XX O YPORBHA 3EMIT (cm. puc. 2). [Tomer momeniennii B 5TOM ciyuae (Ipyu OTCUETE

. 30H) o paceMatpt Jwbml{ﬂl{ ., JIPOAOIDKEHIE OOM3EMHOM 4YACTU HAPYKHBIX  CTEH.
Bnages CDHEQI}];&;I&H@?M TEIIOIEPEnAYe OMPENEIAETCA TaK K€, KaK W I HEYTCIUICHHBIX WX

VTCIUVICHHBIX ITOJIOB.

Neicteutenex: ¢ 19.08.2022 no 19.08.2023

29



TexHuka 0e30MacHOCTH NPH BLINOJIHEHHH J1A00pATOPHLIX padoT.

1. Bce cTtyaeHThl, cBA3aHHLIE ¢ paboTon B nabopaTtopun, obsa3aHbl NPOUTU MHCTPYKTaX no
He3onacHoMYy BLINOMHEHUIO paboT, 0 YeM pacrUCLIBAIOTCA B XKYpHarne MHCTPYKTaxa rno
TexHuke Be3onacHocTu.

2. K paboTtam no akcnnyaTtauuun anektpoycraHoBok Ao 1000 B (ycTaHoOBO4YHbIX, OCBETUTENbHbIX,
TEXHWYECKUX cpedcTB 00YyYeHUA WU 3NeKTPUYecKnx MmallumH) gonyckakTca nuua, npoweguiune
MEOULMHCKUIA OCMOTP M MHCTPYKTaX No oxXpaHe Tpyaa. He anekTpoTexHu4Yeckomy nepcoHany,
akcnnyatupyowemy anektpoycradHosku o 1000 B, npowegwemy MHCTPYKTaX U NPOBEPKY
3HaHWi no anekTpobesonacHoCcTK, NpucBanBaeTcs | KBanudukauMoHHaa rpynna gonycka c
odhopMneHnem B XypHane yctaHoBneHHon chopmel ¢ obA3aTensHON POCNUCKEID
NPOBEPSAIOLLErO U NPOBEPAEMOrO.

3. Bce nuua, ceasaHHbIe ¢ paboToi B nabopaTtopun, 4omkHbl cobniogaTte Nnpasvna BHYTPEeHHEro
TPYOOBOro pacnopsjka, YCTaHOBMEHHbLIE PEXUMLI TPyda U OTAbIXa.

Bomnpocsl 1151 codeceloBaHHSA:

1.

Kakue nanHeie HEOOXOAMMO 3HATEH MJISI ONPEAEICHUA TEIUIONMOTEPU OTAEIBHEIMHU

IMOMENIEHUAMHA | 3JaHHueM?

2.

Kak pa3gendiorca nmOTEepH TEITOTHL HOMEMIEHWAMH 4YEpPe3 OTPaKJAIoNIne

KOHCTPYKIIUH, YIUTEIBAEMEBIE MPU MPOEKTUPOBAHUMN CUCTEM OTOIIJICHU S !

3. Kak mpoBOAUTCSA MOACUET MOTEPH TEIUIOTH YEPE3 MOJIbI, PACHOI0KEHHEIE HA TPYHTE
WJIH darax?

4. Kak mpoBOAUTCS MOACUYET TEILIOMOTEPU Yepe3 MOA3EMHYI0 JACTh HAPYIKHBIX CTEH
W TIOJIBI OTAIIMBAEMOTO ITOIBAJIA 3TAHW

JlaboparopHasi pabora Ne2 Omnpe/e/ieHHe TeIJIOBOI0 CONPOTHBICHH

orpa:kiarininx KﬂHETp}'KI[Hﬁ MAHCAPAHOI'O IIOMEIICHHA KIIO0I'0 J0Ma

HeJb: n3yuurts TpeOOBaHMA, PEBABIAEMBIE K U3MEPEHUIO CKOPOCTH IBHKEHU S
BO3/IyXd B IIPOEMAX OTPAKICHUM, IBEPEN, B BO3TYXOBOJAX.

3HaTh: TpeOOBaHUA, NPENBABIAEMBIE TpPEOOBAHUSA, MPEOBABIAEMBIE K H3MEPEHHUIO
CKOPOCTH IBHUKEHHS BO3yXa B MPOEMAX OTPAKICHUM, IBEPEH, B BO3AYXOBOAAX.

¥YMeTn: paboTaTe ¢ MHHOBAIMOHHEIMH MIPHOOPAMHA, UCHOIB3 YEMBIMH 111 U3MEPECHU S
MapaMETPOB BO3AYIIHO-TEIUIOBOTO PEKUMA B ITOMEMICHUAX M XAPAKTEPUCTUKHA CHCTEM M
MHHOBAIIMOHHOT 0 000PYI0BAHUS B MPOIIECCE KCIUTYATAIMHA 3AAHUN U COOPYKEHUN.

®opMHpYeMble KOMITETEeHIHH:

Nunekc

DopmynupoBKa:

OIIK-3

Crroco0eH mpUHUMATE PemeHus B TpoeccnonansHOU chepe, UCITONB3YS TEOPETUIECKUE
OCHOBEI M1 HOPMATHUBHYIO 043y CTPOUTENBCTBA, CTPOUTEILHOU MHAYCTPUM M KUIIMIITHO -
KOMMYHAJIBHOTO X03JUCTBA

OIIK-4

Crroco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
MPOEKTHYIO MJOKYMEHTAIMI0, a4 TAakKKe€ HOPMATHUBHBEIE NPABOBEIE AaKTHI B 00macTtu
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKHUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAJIBHOCTh TeMbI: MOCBANICHA U3YUCHUIO TPEOOBAHMM, NMPEOBABIIEMBIX K HM3MEPEHUIO
CKOPOCTH OBMIKEHUS BO3AyXd B MPOEMAX OTPAKIAECHUN, TBEPEN, B BO3AYXOBOIAX.

Teopernueckast yacTe: (CKOPOCTH BO3AYIIHEIX ITOTOKOB, HPH HCITBITAHUAX CHUCTEM
BO3QyXOPAaCHPEaEICHNS WIH IIPU OIIEHKE CAHUTAPHO-THTHEHNYECKOr 0 COCTOSHUA BO3AYIITHON

CpPEEI B %%ggﬂmmlng MEXAHNYECKUMHU UJIH 3JIEKTPOHHBEIMH aHEMOMETPAMM.

Ceptucomkatr: 2C0

kdInosBOB X oBooBRO3EYXO0BOJdX, KdHAIAX, MNpPOEMax W T.II. OIPCOCIAOT II0

Snafensyi HAMPRICRKOMY'? ATABTIUHIF0O B HM3MEPUTEIBHOM CEYEHHMH KaHalla WM C  IIOMONIBIO
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AHEMOMETPOB (KPBLIBYATHIX, YANIEUHBIX, TEPMOAHEMOMETPOB). BrIOOp wum3MepuTensHOTO
WHCTPYMEHTA  OOpenenserca  TpeOyeMbIM  OUAMA30HOM  HU3MEPSIEMBIX  CKOpPOCTEH
XAPAKTEPHBIMU pa3MepaMu HM3MEPUTEILHOTO 30HIA, 3aNbIJIIEHHOCTIO M arpecCUBHOCTHIO
CpENbI U IPYTUMH KOHKPETHBIMHU YCIOBUAMH U3MEPEHUH.

CpenHior CKOpPOCTH [BHMKEHUA BO3AyXa Vm IO OUHAMWUYECKOMY JABJICHHUIO B
MU3MEPUTEILHOM CEUCHUH OTPENCIIAIOT C TOMOIIBIO ()OPMYJIBL:

3
V. o=(—%p,)"”
P (2.1)
r7e: p - IOTHOCTh BO3AYXaA, KI/M, Ipu Temmeparype t°C B H3MEPUTEILHOM CEYeHHN,
OIMPENEIIACTCS C UCIOIb30BAHUEM YPABHEHNUS COCTOSIHUS BO3AyXa 1Mo (hopmyIie:
p ¥R *(2733+1,) _ p,  p.*Q733+1) _p,

P=p, =%

Do, ¥ R#(2733+1) K, p,,*(2733+1) A

(2.2)

rae: py =1,205 KFFM{. t=20°C, pax = 101,3xITa — HOPMAIBHBIE ATMOC(EPHBIE YCIOBUA
71 BO34yXa (MIOTHOCTh, TEMIIEPATYPA, JABICHUE);

R/R, — oTHOmEHWE ra30BOM NOCTOSHHOM NpPH YCIOBHUAX TEMIEPATYPH H
OTHOCUTEJIFHOM BIAKHOCTH HKCIIEPUMEHTA K Ta30BOM MOCTOAHHOM CYXOr0 BO3ayXa IIPH
remmeparype 20°C. Jlna ompemenenus Ki B amanazomax temmeparyp 0...50°C wu
oTHOCUTENBHEIX BraxkHocTew 0...100% MOKHO BOCIOIB30BATECA ANMPOKCHMHPYIOMIEH

(hopmymoii:
Kr=(0,0000003t' — 0,000002 ¢* +0,0002t+0,0033 ) g+ 1 (2.3)

rae: t, rpan.C —temmneparypa U3MEpEHNH;
¢, - OTHOCUTENbHAS BIAXKHOCTH B I0MAX €OUHUIEI. MCrone3ysa maHHbIe Ad BO3oyXa
IPU HOPMAJIBHBIX aTMOC()EPHBIX YCIOBUAX, MOKHO 3aMUCATEL BEIpAKEHNUE A7 A B BUIE:!

*(273,3+1)
pg * 2 892 (2.4)

AHEMOMETPEI CIEAYET MPUMEHATE I U3MEPEHUA CKOPOCTEN BO3QyXa B TEX CIydasdx,
KOra U3MEPEHUE NMHAMWYECKUX IABJIEHWH KOMOMHHPOBAHHEIMHM NMPHEMHHUKAMH NABJICHUA
MPENCTABIIAETCSA HEBO3MOIKHBIM (B MPOEMAX BHENIHUX OTPAKICHHUHM, OTBEPCTHAX, OTKPBITHIX
KOHIIAX BEHTWIAIMOHHBEIX BO3AYXOBOJOB U T.I1.).

PykosATKa M3MEPUTENRHOTO 30HAA AHEMOMETpPA MOJKHA OBITH HOCTATOYHO TOHKOU M
IIUHHOHW, 49TOOBI HE BHOCHTH JOIOJHHUTEIBHOIO BIWAHHMA HA TEUEHHE BO3AyXd B
U3MEPUTEIIEHOM CEUEHUM.

B kaxoon TOUKE HM3MEPEHUA CKOPOCTh CIENYET ONPENENATH OBA pasd, NPHYEM
PAa3HOCTE MEXKAY PE3YJIbTATAMU HM3MEPEHHH OOIKHA OBITE HE Oomee +5%, B MPOTHBHOM
CJIydae MPOU3BOIAT JOIIOIHUTEILHEIE U3MEPEHU .

NPOM3BOMAT B IUIOCKOCTH BBIXOAA BO3AyXa (I BO3AYXOPACHPEIEIUTEIbHBIX
yCTPOUCTB), & IPU BXOJIE€ B OTBEPCTHE — BHYTPH KaHATA ()11 BO3IYXOMPHEMHBIX YCTPOMCTB).

B orBepcTmaAX mrom@ane O0 IM°T CKOPOCTE BO3QyXa H3MEPAETCA MEINJIEHHBIM
PAaBHOMEPHEIM ABUKEHHUEM aHEMOMETPA MO BCEMY CEUEHUIO OTBEPCTHUAL.

[Tpu OoxpmeM pazmepe OTBEPCTHUS, €T0 CEUEHWE pa3OMBAIOT HA HECKOIBKO PABHBIX

OOKYMEHT NoAarncAH
nﬂﬂmaﬂm M3MOPEHM M TYPON3BOIAT B IEHTPE KAkA0N W3 HUX. [l mocnenyronmux pacueron

OPPEEHTOM ﬂn}fiiaé B ‘ﬁatfeE:TBE CpEMHEH CKOPOCTH INPUHHUMAIOT CpPEAHEE apu(pMETHIECKOE M3

E|]|LL ITEAHA £ aHap

3HELLIEHHH H?.MEPEHI{BIK CI{DPDCTEH
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B Tex cmoydasx, koraga B OOHOM 4acTH MPOEMA JIBUKEHHE BO3yXa HMEET OJHO
HAIPABJIEHUE, 4 B APYrOU — MPOTUBOMOIOKHOE, HEOOXOOUMO OO MPOU3BOACTBA M3MEPEHUN
ONPENEJUTE C IIOMONIBI0 AHEMOMETPA HEUTPAIBHYIO JIMHUAIO B IIPOEME, T'I€ CKOPOCTh BO3ayXa
paBHa Hymwo. [Tocne aToro cnenyer OTAEIBHO U3MEPUTH CKOPOCTH BO3AyXa MO 00€ CTOPOHEI
OT HEUTPAIBEHOU JINHUU.

B otBepcTuAx, 3aKpBITEIX pENIETKAMI, W3MEPEHUs CKOPOCTH MOPOU3BOIAT
AHEMOMETPOM, CHAOKEHHBEIM HACAOKOM (CIEIAHHBIM W3 JTUCTOBOM CTAIM, JKECTH WU T.I.),
KOTOPBEIM B IPOIECCE U3MEPEHUM IUIOTHO ONPUMBIKAET K pemerke. Hacamok momkeH umeer
IIUHY, 00E€CHEUNBAIONIYIO CTIAKUBAHUE MPO(QUIEH CKOPOCTH 3a pemerkou. Ecmi pemerka
MMEET HAKJIOH I NMPUAAHUA ONMPENEICHHOTO HAMPABICHUA ABUKEHUA BO3AyXa, TO HACAIOK
TAK)KE HAI0 BBITOJHATE C HAKIOHOM, COOTBETCTBYIONIMM HAKJIOHY CTBOPOK PEHIETKH.
AHEMOMETP OPUEHTHPYETCA B HANPABIECHUH MAKCHUMAJIBHBIX 3HAYEHUH CKOPOCTH IMOTOKA.

Pacxom Bo3myxa L, MEfC., B OTKPBITEIX MOPOEMAX BO3OYXOpPA3JAOMINX U
BO3QYXOMPUEMHEIX YCTPOHUCTB CIEAYET ONPEAEHATE 10 (pOpMyne:

L=Vy*F (2.5)

rae: F — miomans OTKPBITEIX NMPOEMOB BO3IYXOMPHUEMHBIX U BO3IYXO0Pa3Tar0NINX
s “A
YCTPOUCTB C HOCTOAHHBIM HAIPABICHUEM OBWKEHUA BO3AyXa, M .
3
Pacxon Bo3gyxa L, M™/C B OTBEPCTUAX, 3aKPHITHIX PEIIETKAMH, CIEAYET ONPEAEIIATH I10

dpopmyme:
L =V, * (2.6)

rae: L — JKUBOE CeueHUE PEIIETKH, M.

Ecnn w3roToBuUTENs OPUBOAWUT B KATAJIOTE€ TAPUPOBOYHEIE XAPAKTEPUCTHUKU O
BO3ayXopacnpenenurend (B BUAE 3aBUCUMOCTH MOTEPh MOJTHOTO WJIA CTATHYECKOTO JABICHUS
OT MPOU3BOJUTENRHOCTH ), TO PACXO BO3IyXa UEPE3 BO3AYyXOPACHPENEIUTEND OMPEAEIIETCA
MO0 U3MEPEHUAM MOJTHOTO WIH CTATHYECKOTO NABIECHUA HA PEMIETKE
Texnnka 0e30MaCHOCTH [PH BbINOJHEHHH J1A00pATOPHLIX padorT.

1. Bce crynenTsi, cBA3aHHBIE C pad0OTOM B maboparopun, 00A3aHEI MPOUTH MHCTPYKTAK
n0 0e30macCHOMY BBIMIOJIHEHUIO padoOT, 0 4€M PACIUCHIBAIOTCS B KyPHAIIE
MHCTPYKTaxka M0 TEXHUKE 0E€30MaCHOCTH.

2. K paboram nmo skcrryarauuu 3neKkrpoycranoBok 1o 1000 B (ycranoBOUHEIX,
OCBETUTEILHEIX, TEXHHUECKUX CPEACTB O0YUEHUS U 3JIEKTPUY ECKUX MAIIIH)
DOITYCKAIOTCA JTMIA, NPOMIEANINE MEQUIIUHCKUI OCMOTP U MHCTPYKTAXK MO OXpaHe
Tpyaa. He anekrporexHnaeckoMy nepCoHATy, SKCIUTyaTHPYIOIIEMY
sanekrpoycranoBku 10 1000 B, mpomenmemy HHCTPYKTaXK U NPOBEPKY 3HAHUH MO
3IeKTpoOe3omacHocTH, npucBanBaercs | kpampukamonHas rpymnma J0mycKa ¢
0(pOpPMIEHUEM B JKYPHAIE YCTAHOBIEHHOM (DOPMEI C 005M3aTENBEHOM POCTHCEIO
MPOBEPAIONIETO U MPOBEPIEMOTO.

3. Bce nuna, cBa3anssie ¢ padoToN B 1adopaTopun, DOJKHEL COOMIONATE MMPAaBUIa
BHYTPEHHETO TPYAOBOT0 PACHOPAIKA, YCTAHOBIEHHBIE PEKUMEBI TPYAd U OTABIXA.

Bomnpocsl 1,14 cobeceTOBAHHA:
1. Kak onpenensaerca CKOPOCTh BO3AyXa B BO3YXOBOIAX, KAHAIAX, MMPOEMAX
2. B kakux ciaydasx MpUMEHSAIOTCI AHEMOMETPEI I U3MEPEHUA CKOPOCTEN BO3ayXa

3. H&)I«H{HHHLI V3MEPEHUA CKOPOCTHU BO3AYIIHOTO [TOTOKA B OTKPBITHIX OTBEPCTHUSAX.
AOKYMEHT MOANUCAH
ANEKTPOHHOW MOANMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIabopaTopHast padora Ne3 TemnorexHH4YecKHH pacyeT orpazkIalouie
KOHCTPYKIHH MOKPbLITHHA

He/b: m3yuuts TpeOOBAHUA, NPEABABIAEMBIE K MUKPOKJIMMATY 30aHUU U COOPYKEHHUH.
3HATBH: TpeOOBAHNUA, NPEOBABILIEMBIE K KITUMATU3ALINY 3JaHUM, HACEJIEHHBIX MECT ¥ TOPOI0B;
¥YMern: pabotate ¢ WHHOBAIMOHHBIMHA TIPHOOpPAMM, HCHOIB3YEMBIMH I HM3MEPEHUA
MapaMEeTPOB BO3AYIIHO-TEIUIOBOTO PEKUMA B ITOMEMICHUAX M XAPAKTEPUCTUKHA CHCTEM M
WHHOBAIIMOHHOTO 000PYI0BAHUS B MPOIIECCE IKCIUTYATAIMHA 3AAHUN U COOPYKEHUN.

(DﬂpMprEMhIE KOMIIETCHIITHH.

WHiekc @opmynupoBKa:

Croco0eH mpuHUMATE pemeHns B Npo(peCCHOHATEHOM C(epe, UCITOIB3YA TEOPETUUECKUAE
OIIK-3 | oCHOBEI U HOPMATUBHYIO 043y CTPOUTENHLCTBA, CTPOUTEIBPHON MHAYCTPUH M KUIUIIHO-
KOMMYHAJIBHOTO X035JUCTBA

Croco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACIHOPSAOUTENEHYIO U
OIIK-4 | OpoeKkTHYI0O AOKYMEHTAIIMIO, a4 TAakkK€ HOPMATUBHBEIE IIPABOBBIE AKTHI B 00mactu
CTPOUTENLCTBA, CTPOUTEILHOU MHAYCTPUHU U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAJIBHOCTh T€MbI: TIOCBIMIEHA W3YVUECHHUIO COCTOSIHUS BJIAKHOTO BO3AyXa, KOTOPOE
UCIIONIB3YETCA TPHU PEIIEHWH 3a1ad, CBA3aHHBIX C pPACYETAMH BEHTHIIAIIUM, CHCTEM
KOHOUITHOHUPOBAHUS BO3AyXa , NPOIECCOB TOPEHHA  TOILUIABA,  MHAPOMPOHUIIAEMOCTH
OTPAKTAFOTINX KOHCTPYKIIAH 30aHUN U TP.

Teopernueckasi yacTb: BrnaxHeni BO3ayx OpeacTaBmieT o000l CMECH CYXOTO BO3ayxa (B
CBOIO OUEPENb ABIAIONIYIOCS CMECHIO PA3JIMIHBIX Tda30B: KMCIOPOOa, a30Td U AP.) U BOOTHOTO
mapa. YI0OHO BIAXHBIA BO3AYX MPEACTABUTE B BUAEC OMHAPHOM CMECH, TO €CTh CMECH,
COCTOAMIEN U3 CYXOr0 BO3AyXa U BOIAHOTO mapa. l'orma MacCOBBIM COCTAB BO3OyXd MOIKET
OBITE NMPEACTABIEH CAEAYIOMIEN 3aBUCUMOCTBIO

GE.E.=GC.B.+ Ga.n. (3 ])

rae G, -Macca BIaxHOTO BO31yXa, KT;

G s -Macca Cyxoro BO3ayXa, Kr;

Gp . -Macca BOASHOTO mapa, Kr;

B coorBercTBuM € 3akoHOM JlansTOHA, CyMMa MAPIMATLHBIX JABICHUN CMECH Ta30B
paBHA IMOJHOMY OABIECHUIO CMeCH. ATmocdepHoe (0apoOMETPUUECKOE) HABIECHHUE BIIAFKHOTO
BO3ayxa, [1a, BeIpaxaercsa 3aBUCUMOCTBIO

Ps=PcstPun. (32)

rae P, -mapuuaneHOe maBieHue cyxoro Bo3ayxa, [la;

P, -mapumansHOE JaBieHHUE BOAAHOTO mapa, [la.

KonmmgecTtBo BOOMHOrO mapa B BO3AyXE (BIArOCOAEPIKAHUE BO3AyXa) SABIAETCA
BEIUYMHON NEPEMEHHON, UMEET MPEACILHOE 3HAUCHUE, 3aBUCAIIEE OT TEMIEPaTypel. Bozayx,
B KOTOPOM TIIPU JAHHOW TEMIIEPATYPE HAXOAUTCI MAKCUMATBHOE KOTMIECTBO BOASHOTO Tapa,
HA3BIBAETCS HACHIMIEHHBIM. B coorBercTBUM € sTtuM, BenuuuHa Py, B (opmyne (2) Takke
MMEET MPEIEAFHOE 3HAUEHUE, COOTBETCTBYIONIEE YCIOBUAM HACHIIleHUA - Py . [Ipenensnoe
KOJIMYECTBO mapa, CoOoTBeTCcTBytoniee popmyne (1), obo3naanm gepes Gy .

UToO0BI 1aTh XapaKkTEPUCTUKY YBIAKHEHHOCTH BO31yXa, UCIIOJIBL3YIOT OTHONICHUE

[IOKYMEHT MNOANWUCAH G 33
SNEKTPOHHOWM MOArnuckIo =25t (3.3)
Ceprucbmkar: 2C0000043E9ABBBI52205E7BAS500060000043E G.,

Bnaneneu:

me%?E&TﬁﬂaﬁfﬁWﬁﬁCHEHTEHEM OTHOCHUTEIBHOMN BIKHOCTH BO3yXa.
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[oKasaTesb NOKa3bIBaeT CTeNeHb HackIWLEeHHOCTM BO3AyXa BOAAHbLIM NapoM B NPOLLeHTaxX
WU B J0/IAX €AMHULbI MOJTHOMO HACLIWEHUA NPU OAUHAKOBbIX TEMMNEPaType U AaB/IeHUN.

MoHO m0Ka3are, 4TO OTHONIEHUE, BEIPAKEHHOE B €IMHUIIAX MACCHI, MOKET OBITH
3aMEHEHO OTHONMIEHUEM COOTBETCTBYIONINX JABIECHUM U NPEACTABICHO B BUIE

p=Lon (3.4)
P..
Jlapnenue HACBIMIEHHOTO BOAAHOTO IMapa (BOAAHOTO IMApa, HACBIMIAIOIIETO BO3IYX)
3aBUCUT TOJBKO OT TEMIIEpPATYypEI cMECH. B 001acTH MOM0KUTENBEHEIX TEMIEPATYP BEIUIUHY
P, . MOXHO OIIPEIETUTE C TOMOMIBIO AMMITPOKCUMHUPYIOTIEH 3aBUCHMOCTH.

P, =479+(11,52+1,62t,)" (3.5)

[Tpu Berumcnenusx mo gopmyne (3.5) npu temmeparype 20°C ommbka cocrasiser
o0k0510 3%. bonee TogHbIE 3HAUEHNA MOKHO TTOJIYUUATE ¢ momonisio popmynsl M.U.Ounsues.

156+8,IZIH (3*6)
P,.= 236+¢

B PE3yNBTATE BBIYUCIEHUM, MO KOTOPOW BEIMYWHY OABICHHUA ITOJIYYAE€M B MM PT.CT.
s mpeoOpazoBanma B Ila ero HeoOXOOMMO YMHOMXKHUTE HAa MNEPEBOAHOU KOS(]PUIIUEHT
133.,42. B popmynax (3.5) u (3.6) — remneparypa HACBIIIIEHHOTO BO3AyXa.

[TapimansHoe maBieHue BOOAHOrO mapa B BO3Ayxe (YIPyrocTs BOAAHOTO mapa) Ppg,

[Ta, moxkeTr OBITH ONIpERENEHO MO 3aBUCUMOCTH:
Pn.E.=Pnl'A(tc'tM)'Pﬁ (37)

rae Py -ynpyrocres HacCBIMIEHHOTO BOASHOTO Hapa HEMOCPENCTBEHHO HAJ IIAPHKOM
MOKPOTO TEPMOMETPA NP 3aMEPEHHOM TEMIIEPATYPE ty.

t, -TeMIIeparypa BO31yXa B TOUKE 3aMepa, OTPeaesICHHas o CyxoMy Tepmomerpy, “C;

ty ~-TEMITEpATypa BO3AyXa M0 MOKPOMY TepMOMETpY, "C;

Ps -Oapomerpuueckoe nasinenue, rlla;

A -ncuxpomerpuieckuil KO3 (PUIeHT, 3aBUCAIIMNT OT THUITA ICUXPOMETPA.

s mcuxpomerpa Asrycra A=0,1574.

Jlnsa meuxpomerpa Acemana A=0,1195.

[IpuBenennrie BeIE KOA(PPUIIMEHTHI A HAUIEHBI W3 YCIOBHUA, 49TO 0apo-

METpUYECKOEe namiieHHe Pg, napuuameHbBIe OABJICHHA IMApa M HOJYYAEMBIM PE3YILTAT
BEIpaxarorcsa B rlla.

Hpﬂﬁﬂphl AJIA H3MEPECHHHA OTHOCHTE/ILHOH BJIAZKHOCTH BO31VXa.

[IcuxpomeTp ABrycra

Haubonee npocTteiMm npuOOpOM, HNPUMEHAEMBIM JIA W3MEPEHUSA OTHOCHUTEILHOU
BJIAKHOCTH BO31yXa, SBIIAETCA NCUXpOMETp ABrycra. OH COCTOMT M3 OBYX OJMHAKOBEIX
BEIBEPEHHBIX TEPMOMETPOB. PesepByap OmZHOr0 W3 HHUX OIEPHYT TOHKOM Marepuen
(0arucTroM), CMOUEHHBIM OUCTWILIMPOBAHHOM BOIOWU. PesepByap BTOpPOro TEpPMOMETpA
OCTAETCA CYXHUM.

lcuxpomemp Accmana.

[Ippy BRIMOTHEHWM TICUXOMETPHUYECKHX M3MEPEHUH MNCHXPOMETPOM  ABrycra
BO3HUKAOFoRMEPEHBBEAGER, TPUBOUIIINC K 3aBLINICHAIO MMOJyYaeMBIX TAHHBIX 110 CPABHEHHIO

axTnaecn O ¥ 3 raro Tes

CepTudom r;aq‘) 2C0000043E9AB8EI52205E 7TBA500060000043E -
Bnageney: L Emﬂ%ﬂﬁm&hﬂeﬁgmﬂﬂ K pE‘?r E‘pB}’ﬂp}’ Tep MO ME‘TpH q E:pe.3 BEI CT}’HHI—D M BBE‘pK

KAIMULIAPHEIA KaHAT,
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Bnan

~JIY4UCTHIM TEIIO00OMEHOM C OKPYKAOMIMMH OPEIMETAMHI U MOBEPXHOCTAMM,;
-AHTEHCU(PUKAIIMEN ITPOTIECCa UCITAPEHUSA 3a CYET CKOPOCTH BO3IYIIHOTO MTOTOKA.
OTH MTOTPEIIHOCTH B 3HAYUTEILHON CTEIIEHN YCTPAHAIOTCA B IICHXPOMETPE ACCMaHa.

B HeM pesepByapsl TEPMOMETPOB 3AMTUIIEHEI OT TETI000OMEHA U3TydEHUEM — OHH

MOMEMIEHEI B TPYOUaTHIE THIIB3EI C XPOMHPOBAHHON MOBEPXHOCTHIO, BHYTPH KOTOPEIX €

MOCTOSHHON CKOPOCTBIO ) PUMEPHO 2 M/C) IBMIKETCA BO3AyX. | akuMm 00pa3om, HOOBUIKHOCTE

BO3ayXd B TOMCIICHHH HC BBI3BIBACT IMOTPCTIITHOCTH OITBITA.

Texnuka 0e30MacHOCTH NPH BbINOJHEHHH J1A00paTOPHLIX padoT.

Bce cryneHTsl, cBsa3anHeIe C paboTON B aboparopun, 00s13aHBl MPOUTH UHCTPYKTAK
mo ©0e30macHOMY BEBIMOJIHEHHIO padoT, O ueM pAaCHUCHIBAIOTCI B KypHauIe
MHCTPYKTAXka MO TEXHUKE 0E€30MACHOCTH.

2. K paboram 1o oskcmmyaranpu snekrpoycraHoBok o 1000 B (ycraHoBOYHEBIX,

OCBETUTEILHBIX, TEXHUYECKMX CpPENCTB OOydeHMA ¢ OIEKTPUYECKMX MAIlH)
OOIMyCKAIOTCA JIMLA, MPOMIEAMNE MEIUIMHCKUNA OCMOTP M MHCTPYKTAXK IO OXPaHE
TpyAa. He IEKTPOTEXHUY ECKOMY MepPCOHAIY, YKCIIYATUPYIOMIEMY
ynekTpoycraHoBku no 1000 B, mpomenmemy MHCTPYKTAXK WU MPOBEPKY 3HAHUM IIO
yrekTpodes3omacHocTy, npucBamBaerca | kBamu(ukanmoHHas rpynma JOMyCKa C
0(pOpMIEHUEM B JKYPHAIE YCTAHOBJIEHHOM (POpPMBI ¢ 0043aTENBHON POCHUCHIO

IPOBEPAIONIETO U HPOBEPAEMOTO.
Bce muma, cBsa3anneie ¢ paboToit B maboparopuu, OOMKHBEI COOMIOIATE MpaBUIa

BHYTPEHHETO TPYAOBOTO PACIIOPANKA, YCTAHOBIEHHBIE PEXUMEBL TPY1a U OTABIXA.

Bomnpocsl 1151 codeceloBaHHSA:

1. TpeboBanus npenepABIAEMBIE K MUKPOKIMMATY TOMEIMICHUM.

2. IlepeunicnTe OCHOBHBIE XAPAKTEPUCTUKH BIIAKHOTO BO3AYyXA.
3.I11pubops! nia u3MepPEHUA BIAKHOCTH BO31yXA.

4.ITpyHuMIEL pacyeTa OCHOBHBIX XAPAKTEPHUCTHK BIAKHOTO BO3AYyX4A.

JlabopaTopHas padora Ned TerniorexHHYeCKHH pacueT MepeKPbLITHA HAJ
HEeOTAIUTHBAEMBIM TeXIOAMNO0/IbeM KIIOT0 3TaHUs

Heab: myuurs TpeOOBAHMA, NOPETLABIAEMBIE K ONpeneneHuro Kod(duimenra

TCIIOOTAAYH PaaIHATOPa BOOJAHOTO OTOINICHHA

3HATB: TpeOOBAHUA, NPEABABIAEMEIE K ONPEAEICHUI0 KO3(p(uimeHnra TennooTaaun

paguaTopa BOOJAHOTO OTOIICHHA

¥YMerTh: padoTaTek ¢ MHHOBAMOHHBIMHA ITPHUOOPAMM, UCITOJIE3YEMBIMH JJI1 H3MEPEHUS

MapaMeTPOB BO3QYIIHO-TEIUIOBOTO PEKUMA B IMOMENICHUAX M XAPAKTEPUCTUKHA CHCTEM M
VHHOBAIIMOHHOT 0 000pYyI0BAHUS B MPOLIECCE SKCILTYATAUMHA 3AAHUN U COOPYKEHUN.

(DﬂpMprEMhIE KOMIIETEHITHH.

MHnexc DopmynHupoBKa:
Crroco0eH mpuHUMATE PEmEeHuA B TPO(ECCHOHATBEHOU C(hEPE, UCTTONB3YS TEOPETUIECKUE
OIIK-3 | OCHOBEI U HOPMATHUBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEIBHON WHAYCTPHUHU WU KUIIAIIHO -
0 XO351CTBA

10600

43}
LlleBayxa

gg%@g{gﬁﬁgh B NPO(ECCHOHAIBHOU NIEATENLHOCTH PACIHOPAIUTEIBHYIO M

ITEF
CepTH ﬁ@ﬁﬁl@ﬂ
E[.I':‘I)FLI,I

2 [POOKEFEVIONPMOKYMEHTALMIO, a4 TAKK€ HOPMATHBHBEIE IIPABOBEIE AKTHI B 00acTu

Nencteutened: ¢ 19.08.2022 no 19.08.2023

35




CTPOUTENLCTBA, CTPOUTEIEHON HHAYCTPUHU U KHJIAITHO - KOMMYHAJIBHOI O X0351UCTBA

AKTYVAIBHOCTB TeMbI: TOCBANIEHA W3YUEHHUIO pacuera omnpeaeneHus Kos(duinenra
TEMI00TAAYN PaguaTopa BOOIHOTO OTOILICHUS

Teopernueckass yacrs: Kosdpdummentom Temmonepenaynn OpUHATO HA3BIBATH IIOTHOCTH
2

TEMJIOBOTO MOTOKA, BT/M°, mpoXomsmiero 4epe3 CTEHKY, PAa3Aeisafonlyr OBE CPEIbl, MPH

PAa3HOCTH TEMIIEPATYP CPEM, PABHOU 1°C.

Kos(pdummenr rennonepenagyn npeacTaBsaeT co00M pasMEPHYIO BEIMIUHY, €T0
pPa3MEepHOCTh Br/m>.C.

B orommremsHOM puOOpe CHCTEMBI BOASHOTO OTOMICHUA METAUTUYECKAS CTEHKA
pasnessaeT Boay, HaXOIANIYIOCA ¢ BHYTPEHHEN CTOPOHEI U BO3AYX — C HAPYKHOU. Bemmunna
K03(p(PUIIHEHTA TEIUIONEPENAYN 3ABUCUT, TJIABHEIM 00pa30M, OT YCIOBUM TEMIOOTIAYH C
BHYTPEHHEN U HAPYKHOU CTOPOHEIL.

Kosduimient rennonepenaqyu OTONUTENBHOTO Tpudopa, Bt/ M. C, OMPENETSAETCS MO
(popmye.

I (4.1)

rae o U 0 - KOY(PPUIMEHTH TEMI00TAa4l, COOTBETCTBEHHO HA BHYTPEHHEN U

i 2 0.
HAPYHOM ITOBEPXHOCTH CTeHKHU, BT/ M™."C;

20
R¢r- TEpMUueckoe conpoTuBiaeHue CreHku, M . C/Bt, 3aBucamniee ot €€ TOJNMHEL U
K03(p(pUIIEHTA TEIUIONPOBOJHOCTH Marepruana. B oromurensHBIX mpuOopax, BEIITOJHEHHBIX
13 METAJUIA, TPH HEOOIBIION TOMNIMHE CTEHKH STOT 3JIEMEHT CYNIECTBEHHOTO 3HAYEHU HE

HMCECT.

KomnuecTBo TemIoTel, 0TAABAEMON PaIHaTOPOM B OKPYIKAIOLIYIO CPENRY,

OnmpeaciraiCTCA 1m0 3aBUCHUMOCTH.

Q= KA(t,, —1;) (4.2)

rae Q-remnmooraada (TEnao MpPOu3BOIUTEIBFHOCTE, paguaropa, Br;)

K-ko3(] ¢puiiuenT rerwionepeaaun paguaropa, Br/m”.°C;

A-nmoniangs HAPYKHOM MOBEPXHOCTH OTOMUTENRHOTO TTpUOOpA, M

Bemiunna A onpeneniaerca MpOU3BEIEHUEM KOJIMUECTBA CEKIUM paauaropa Ha

MJI0NIAAEL MMOBEPXHOCTH OOHOM CEKIMH, KOTOPAas B paguarope 1adopaTopHON YCTAHOBKHU

cocrasief (296 M5

3NEKTPOHHOW NOANMCLIO

Ceptudmkar: EEG&E[FDJE@MW%F&E@.@WMETD BUEI[}’XH, DC;

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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tep - CPEIHSS TEMIIEPATYPA TEIUIOHOCUTENS B OTOTMTENsHOM ipudope, °C,
ompeneieMas Kak cpeaHee apu(pMeTHIECKOE TEMIEPATYP TEIUIOHOCUTEL HA BXOIE B
IpuOOp U HA BB XOI€ U3 HETO.

— rﬂl‘ + rn[,m (43)

If‘
: 2

TIE gy - TEMITEpPATYPA TEIJIOHOCHTEI Ha BX0ae B ipudop, °C;

(oo - TEMITEPATYPA TEIIOHOCHUTEIS, BEITEKAOIIero u3 mpudopa, 'C;

,
Kospdummenr rennonepenaqn paguaropa BOIIHOTO oTormieHus K, Bt/Mm~.°C, MoxkeT

OBITE OmpeneneH no (popmyne:

_ Q
K=—— (4.4)

[TpenBapurensHO HEOOXOAUMO BEIUMCINUTE TEILIO MPOU3BOAUTENRHOCTE paauaropa Q,
BT, n1s gwero cnenyeT SKCOEPUMEHTAIBHO ONPENEnuTh pacxon Boabl G, Kr/4, uepes
HCITBITBIBAEMEBIN IPHOOP.

Jlns onpenenennsa pacxoaa BEIMIOJIHAETCA 0TOOp HaBeCKH BOOEI P, Kr, 3a Bpems Z

cekyHa. Pacxon B kr/u onpenensercs no popmyne:

G= 36{}{}5 (4.5)

Tenno mpon3BOOAUTENEHOCTE paguaTopa BEIUUCIETCA IO (popmyne:

0 =0.278cG(1, +t

Ghix )

(4.6)

3nece Q - Tenno NPOM3BOAUTEIBHOCTE OTOMUTENRHOTO TTpuOopa, Br;

C - yAeIbHas TeIUIOEMKOCTE Boakl, pasHas 4,19 xJx/kr.°C.

[IOKYMEHT NOAMWUCAH CxeMa ycTaHOBKH

ANEKTPOHHOW NOAMUCHIO
Ceptuidmkar: EEGGGG@SEBABBBBEEEDEETBAEGUﬂEGﬂGﬂﬂdSE
Bnaneneu: llleGayxoea TaTeAHa BHAa

~
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X

0 / o\ s 78

|-3n.HarpeBarens; 2-HanopHeIn 0ak; 3-nmepenus; 4-TepMOMETP HA TPYOOIIPOBO €,
MUATAIONIEM ITPUOOP; 5-0TOMUTEILHEIN NPHOOP; 6,7-KPaHBI; 8-TEPMOMETP AJIS U3MEPEHUS
TEMIIEPATYPBI OXJIAKIEHHON BOIBI; 9-cOopHEIM Oak; 1 0-uupkynupyronmi Hacoc.

[Tpubops1, HEOOXOAMMEIE J1 BRITOTHEHUA PAOOTHL:

TEPMOMETPEI,

CEKYHIOMED,

MEPHBIN COCY,

BECHI.

[Toryuennsie 3nauenms kod(ppunmenra Temwionepesadn CPaBHUTL C HOPMATUBHBIMU

3HAYEHWAMHU, OMPENEIAEMBIMHA IO Popmyne:
K,=mAt"G" (4.7)

CI€ M. N P -ONBITHBIE KOO MEHTHI:
a NOKYMEHT NMOANWUCAH (eprmy ’

3NEKTPOHHOW NOANWUCHIO

CepTudukar: EED%EG&%MZ&%%%%C@MEP H,T}’p TCIUTOHOCHTCILA B HPHGDP CH GKP}’}KHI-D]]J,EFD

Bnaneneu: L1 eﬁay’xa Ba TaTbAHa AnekcaHgpoBHa

BO3ayxa, C;

Nencteutened: ¢ 19.08.2022 no 19.08.2023

38



(__} - OTHOCHUTENBHBIA PACXO BO/IBL.

BmisHiEe OTHOCHUTENRHOTO pacxoaa Ha KO3 PUITUEHT TEILIONepenadl HEBEIHUKO, B
pazuaropax B MHTEPBAJIE PACXO0I0B OT 54 10 536 Kr/4 5Ty NOMPAaBKY MOKHO HE YUUTHIBATE.
3HaueHUA KOd(P(PpUIMEHTa MPUHUMAIOTCA

m=2,38; n=0,3; p=0.

BEIUUCIUTE OTHOCUTENEHYIO OMMOKY MOKHO HO (popmyre:

K-K
K= ~100% (4.8)

rae K,- pacuernoe sHaueHusA K03() PUIIHEHTA TEMIONEPENAUH IOy YEHHOE 10

popmyne (4.7).

Texnuka 0e30MacHOCTH NPH BbINOJIHEHHH J1A00paTOPHLIX padoT.

l. Bce crynenTsl, cBsa3aHHbIe ¢ paboToH B 1ad0oparopun, 00sM3aHbI MPOUTH
UHCTPYKTak 0 0€301macHOMY BBEIOJTHEHUIO PA0OT, O UEM PACIIUCEIBAIOTCA B KYPHAIE

WHCTPYKTAXka M0 TEXHUKE 0e30MacHOCTH.
2. K paboram mmo skcroryaranuu siaekTpoycranoBok no 1000 B (yeranoBOoUHEIX,

OCBETUTENBHEIX, TEXHUYECKUX CPENCTB OOYUEHHUS U SJIEKTPHUECKUX MAIINH) JOITyCKATCA
JIALA, MPOMIEANINE MEAUIITHHCKAA OCMOTP U MHCTPYKTAXK 10 OXpaHe Tpyaa. He

SIEKTPOTEXHUIECKOMY IIEPCOHANTY, SKCILIYyaTUPYIONIEMY 3JIeKTpoycTanoBku 10 1000 B,
MPOMIEANIEMY HHCTPYKTAXK U MMPOBEPKY 3HAHUH IO 3JIEKTPOOE30macHOCTH, MpucBanBaercs [

KBATU(PMKAIMOHHAA TPYIIIA JOMYCKA C O(pOPMIEHHEM B JKYPHAIE YCTAHOBIEHHON ()OPMBEI C
00s3aTENBEHON POCTHUCEI0 ONPOBEPSIIOMIETO U MIPOBEPAEMOTO.

3. Bce muna, cBa3anHeie ¢ padoTON B 1ab0paToprum, JOJKHEI COOJII0IATh MPABHIIA
BHYTPEHHETO TPYIOBOT0 PACIOPAIKA, YCTAHOBIEHHEIE PEXUMEI TPYIa U OTABIXA.

Bomnpocsl 1J1s1 codeceloBaAHHS:
l.  Yro HazeBaroT KOAX(PPUIMEHTOM TETUIOOTIATH.

2. Ot gero 3aBUCHUT KOA(PPUIMEHT TEMIOOTAAIN
3.  Omnpenenenne ko3 PuUIMEHTa TEMLUIOOTAAUN PAINATOPA BOASHOTO OTOILIEHUA.

JladbopaTtopHas pabora NeS Texnuueckuii pacuer MapornpoHHIAeMOCTH
OrpaKIal0 IHUX KOHCTPYKIHI OKPbITHS KII0I0 31aHUS

Heab: m3yuute TpeOOBAHUA, MNPEOBABIAEMEBEIE OPU OmpenenacHue kKos3(pdpuumenra
3aTEKaHusA ¥ TEIIOO0TIa9U OTOMUTEIRHOTO OpuOopa.

3HATH: TPEOOBAHUS, MPEABABIAEMBIE TTPU OMNpEAEneHrue KodY(P(UIMeHTa 3aTeKanusa 1
TEMI00TAAa4YN OTONMUTENLHOTO TpruOopa.

¥YMerh: padoTaTe ¢ MHHOBAIMOHHBEIMH ITPHUOOpAMU, UCIIOJIBE3YEMBIMU JJI1 U3MEPEHU
MapaMeTPOB BO3AYIIHO-TEIIOBOTO PEKMMA B MOMENICHUAX M XAPAKTEPUCTUKU CHCTEM U

MHHOBAIIAHHIOEOr 00OPAOBAHIS B IPOIIECCE HKCIUTYATAIMA 3AAHUI U COOPYKEHUN.
ANEKTPOHHOW MOAMNMCHIO

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnageney:  WedDOPVHPYeMbEe KOMIIe TeHITHH:
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WHnexc DopmynupoBKa:

Crroco0eH NpUHUMATE PEMEHNA B TPO(PECCHOHATEHOU CEPE, UCTTOIB3Ys TEOPETUIECKUE
OIIK-3 | 0CHOBEI U HOPMATHUBHYIO 0a3y CTPOUTENHLCTBA, CTPOUTEIBHON WHAYCTPHUU U KUIIATITHO -
KOMMYHAJIBHOTO X035JUCTBA

Croco0eH ucmons30BaTh B OpPO(PECCHOHANBEHON AEATENBHOCTH PACHOPAIUTEIBHYIO M
OIIK-4 | OpoeKTHYI0O OOKYMEHTAIIMIO, a4 TAakkK€ HOPMATHUBHBEIE IIPABOBEIE AKTHI B 00mactu
CTPOUTENLCTBA, CTPOUTEILHON MHAYCTPUHU U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAJIBHOCTh Te€MbI: TOCBINIEHA U3YUCHUIO PACMIPENEICHUE 3HAYECHWUA  TEMIIEPATYPHI
B HAPYHOM OTPAXKIECHUA

TEﬂpETI—i‘I eCKafd 4acCThb.

CxeMa yCTAHOBKH

| |
1 e

AOKYMEHT MNOANMCAH
IANEKTPOHHEKWHOARVICLIO

Ceprvdmkatr: 2C0000043E9ABBB954205E7BAS00960000043E
Bnaneneu: llleGayxoea TaTeAHa ArjekcaHgpoBHa
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/ \

12 11 10 9 8 7 6

Puc. 5.1 YcranoBka misg uCIsITAHUA OTOMUTENRHOTO IpUOOpa:

l-sn.marpeBarens; 2-nanopueit  Oak; 3-mepemus; 4, 7, 10-repmomerprr; 5-
VICITBITEIBAEMEII OTOMUTEIBHBIN nIpuOop; 6, 8, 9-kpansl, 11-cOopuserit Oak; 12-nHacoc.

Llupkymsaiusa BOOBI OCYNIECTBIAETCS MPHU OTKPBITEIX KpaHax 6 U 8 U 3aKPEITOM KpaHe

9.

B cnyuae npucoeguHEHHs OTOIMTEILHOTO MPUOOpa K CTOSKY C 3aMBIKAIOIINM
yaacTKOM (0€3 TpexxomoBOr0 KpaHa) 4aCTh TEIUIOHOCUTENS, IPOTEKAIONIETO MO CTOAKY, Ger,

nmocrymnaer B npudop — Gyp, Apyras uacrs, G,y , HANPABIAETCA 10 3aMBIKAIOIIEMY YUACTKY
(puc. 5.2).

f Kos(ppuumenrom 3aTeKaHus OIPUHATO HA3EIBATH
| o OTHOMIEHHE PACX0JA BOIEI B IPUOOPE K PACXOTY BOJIEI B
AGHP CTOSAHKE:
G
o=— (5.1)

G 3.) G-:-m

Kos(uiment o B M3BECTHON MEPE ABJAETCA NOKA3ATENEM
7 3(P(PEKTUBHOCTH TEILIOOTAAYN OTOMUTEIBEHOTO IMpudopa: ¢
o YBEIIMUECHUEM BO3PACTAeT PAcxXxoi BOABI uepes mpudop,
[.. YMEHBIIAETCA MEpPEenan TeMOepaTyp BOALI HA BXOOE B

npudOp M HaA BBIXOJE W3 HEro0, yMEHBIIAETCA NOpPH
CxemMa OBHKEHUA ITOTOKOB BOIbI HEWU3IMEHHOM TCIIOOTAAYH IMOBCPXHOCTE OTOIMHTCIIEHOTO

W pachpenenenus remMmneparyp — Ipudopa.
MPU HATMUYMHU 3aMBIKAIOILIETO
y4acTKa
Tennoornaua (TemnONMPOM3BOAUTENBHOCTE) OTONUTENBEHOrO HPUOOpPA MOIKET OBITH
ompeneneHa mo gpopmye:

Q=C.Gpp(t; — tapr)s (5.2)

rae Gpp - pacxo/ BOJBI, MPOTEKAOIIEH YEPE3 OTONMUTENBHBIN IPUOOP, KI/4.

C — YAEIbHAS TEMI0EMKOCTb BOIBI, KK/ (KT. {]C);

{, _TeMmeparypa BOAbI, TOCTYIIAIOMIEN B mprudop, °C;

tprx — TEMITEPATYPA BOIBI, BEIXOIAMIEN U3 TPHOOPA, Oc.

Ecou wepe3 OTOONWUTENBHBIA IIPUOOP HOPOXOIUT BECH PACXOI TEIIOHOCUTE,
npﬂﬁ&ﬂgtpﬁ%%ﬁﬁﬂw%%@c: €T0 TEILUIONPOU3BOIUTEIEHOCTE OMMUCEIBAETCS 3ABUCUMOCTBIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Q= ¢.Gerl(t; — te), (5.3)

rae Ge- pacxon TEMIOHOCHTENA, KT/ 4, TPOXOAAMIETO MO CTOAKY;
lew — TEMIIEpATYPA CMECH ITOCJIE CIWAHUA MMOTOKOB M3 OTONMUTENRHOTO mpuOopa u

0
3aMBIBAIONIETO ydacTka, C.
[Tockomexky B ¢opmymax (2) u (3) paccMarpuBaercs OJHA W Ta KE

TEMIONMPON3BOUTENBHOCTE (), MPUPABHUBAA UX, ITOTYIAEM:

I B I oM .
G.'zp - G-r.'.r.l:- - r_ (5 4)
r}" rrﬂmr

a ¢ yaueroM popmynsl (5.1) onpenenaem:

G, _tt. (5.5)
G.. trt.

a:

Takum oOpazom, ompememmB TeMieparypy BOABI B CTOAKE [0 OTOHMHUTEIBHOTO
npuOopa, IoCjie HETO 10 CAWAHUA MOTOKOB M TEMIIEPATYPY CMECH ITOCIIE CIMAHUA MOTOKOB,
MBI ITOJIY94€M BO3MOKHOCTE BEIUMCIIUNTE 3HAYCHUE KOA(PPUIINEHTA 3aTEKAHU Ol.

Texnuka 0e30MacHOCTH NPH BbINOJIHEHHH J1A00paTOPHLIX padoT.

1. Bce crymenTtel, CBa3aHHBIE C paboToM B maboparopuu, 00A3aHBI MPOUTH
UHCTPYKTAxk MO 0e30MacHOMY BBIIMOJHEHHIO padOT, 0 4YEM pACHUCHIBAIOTCA B JKYPHAIEC
WHCTPYKTAka M0 TEXHUKE 0€30MaCHOCTH.

2. K paboram mo skcruryaranuu snekrpoycrtanoBok o 1000 B (ycranoBouHsIX,
OCBETUTEILHBIX, TEXHUYECKUX CPENCTB OOYyUEHUSA U HAEKTPUUECKUX MAIIWH) JOMYCKAITCA
AWla, MNOpOMENIINE MEAUIMHCKAM OCMOTP MW HMHCTPYKTa) MmO oxpaHe Ttpyza. He
SIEKTPOTEXHUUECKOMY HNEPCOHANY, SKCILUIyaTHUPYIOMEMY JnekrpoycranoBku no 1000 B,
MPOMIEANIEMY UHCTPYKTAXK U MPOBEPKY 3HAHUI MO 3JIEKTPOOE30macHOCTH, mpucBauBaercs [
KBATU(PUKAIMOHHAA TPyMOa JOMYCKA ¢ O(POPMIEHHUEM B KYpPHAIE YCTAHOBIECHHOW (DOPMEI C
00s3aTENBEHON POCTHUCEI0 OPOBEPSIIONIETO U MTPOBEPAEMOTO.

3. Bce muna, cBa3annbie ¢ paboToH B 1a00OpaTopuu, JOMKHBL COOIIOIaTh MPABUIIA
BHYTPEHHETO TPYIOBOT0 PACIOPAIKA, YCTAHOBICHHEIE PEXUMEI TPYAd U OTABIXA.

Bomnpocsl 1J1s1 codeceloBaAHHS:
1 .O0BACHUTE NPUHIAN JEUCTBUS YCTAHOBKH
2. Onpenenenue ko3P puienTa Temonepenadn.

JIabopaTopHas padora Ne6 Tennonorepu yepes orpa:kaaiiie KOHCTPYKIHH H
OKOHHbIE H [[BepHbI¢ MIPOeMbI KHJI0T0 31aHHUHA

Heab: m3yuurs TpeOOBaHUA, MPEABABIAEMBIE NPU TEXHUYECKUX MCHBITAHUAX CHUCTEMBI
BEHTUJLALIAN

3HATK: TPeOOBAHUA, MPEABABIAEMEIE HIPH TEXHUUECKUX HCIBITAHUAX CHCTEMBI BEHTUIAIUU
¥YMmern: pabdorate ¢ HMHHOBAUMOHHBIMU IPUOOpAMM, HCHOJB3YEMBIMUA I H3MEPEHUA
MapaMeTPOB BO3QYIIHO-TEIUIOBOTO PEKUMA B IMOMENICHUAX M XAPAKTEPUCTUKHA CHCTEM M

HMDBHHHR%%E}%%@RMBH}H{H B OPOIECCE AKCIUTYATAIUUN 3JAHUH U COOPYIKEHHIL.
SNEKTPOHHOW MNOANMUCHIO

Cepmnc OO R NPT

Bnaneneu: LlleGayxo eKcaHopoBHa
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Nunekc

DopmynupoBKa:

OIIK-3

Crroco0eH NpUHUMATE PEMEHNA B TPO(PECCHOHATEHOU CEPE, UCTTOIB3Ys TEOPETUIECKUE
OCHOBBI U HOPMAaTHBHYIO 043y CTPOUTEIBLCTBA, CTPOUTEILHON HMHAYCTPUM U JKHIMIITHO -
KOMMYHAJIBHOTO X035JUCTBA

OIIK-4

Croco0eH uCmons30BaTh B OPO(PECCHOHAIBHON OEATENRHOCTH PACHOPIAIATEILHYI0 M
MPOEKTHYIO JOKYMEHTAIMI0, a4 TAaKKe€ HOPMATHUBHBIE NPABOBEIE AKTHI B 001acTH
CTPOUTENLCTBA, CTPOUTEILHON MHAYCTPUHU U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYVAJIBHOCTL TeMbI: omnpenencHue ko3 @uuueHnta 3arekaHus W TEIUIOOTIAUH
OTOMUTETBHOTO MPUOO0PA.

Teopernueckast yacTos: IDPPEKTUBHBIM CPEICTBOM HOPMAIM3AINH BO3AYyXa pad0deH 30HEI
MPOU3BOACTBEHHBIX MOMEMIEHUN ABJIACTCS BEHTHIIALIMA.
B 3aBucuMocTH 0T cnoco0a nepeMenieHns BO3ayxXa BEHTWIALNA OBIBAET IBYX TUMOB:

CCTCCTBCHHAA
HCKYCCTBCHHAA.

EcTrecTBeHHASI BeHT WIS HS.

[Ipu ecrecTBEHHOM BEHTWIANMU NEPEMENIEHHE BO3AYyXa OCYIIECTBIAETCS 34 CUET
Pa3HOCTH TEMOEPATYP HAPYKHOTO BO3AyXa U BO3AyXa B paboueii 30He (TEMJIOBOI HAMOP) WU
3a CUET BETpA (BETPOBOU HAIOD).

BeHntunaiusa MoxkeT OBITE OPraHN30BaAHHAA U HEOPTAHW30BAHHAS.

JlaBnenue, obecnequBaroniee BEITIKKY BO3AyXaA:

Ap.=h.(p,*p.) (6.1)

TI€ py - HAPYKHAA IDIOTHOCTE BO3ayX4,
Pep - CPENHAA ILIOTHOCTB BO3yXa B paboduel 30HE.
JlaBnenue, obecrneqnBaroniee NOCTYIUIEHHE BO3AyXa B pad0uyro 30HY:

Ap=h(p +p.) (6.2)

Pep OTPENEIAETCS MO CPENHEH TeMIeparype:

_ (1, +1,)

ty = (6.3)

rae t)- TeMmeparypa Bo3ayxa B padbouen 30He,
[ - TEMIIEpATypa yaaJIae€MOTr0 BO3ayXa.

Cxema OpraHM30BAHHOM BEHTWIIAIINM (a>PAIiim)

JOKYMEHT MNMOANCcAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pus Ls Dur

P1, &1, Py
51,8 M

[Ipn ecrecTBEHHOM OpPraHN30BAHHOM BEHTWIALMH BO3OyX IOJAETCA B 30HY C
HAUMEHBIINM 00pa30BaHMEM BPEOHBIX BENIECTB, 4 YIAMAECTCS U3 30HBI C MX HAMOOIbMIEH
KOHUeHTpauuen. Beicora mogaum Bozayxa B padouyro 3ony: 1.5 -1.8 m (mo CM 245-71), a B
3MMHEE BpEMs BRICOTA MOOAYM BO3AyXa NODKHA OBITE HE MEHEE 4 M.

[Ipu HeopraHm30BaHHOM BEHTUALMU MOCTYIUIEHUE BO3OyXa B pabdodyro 30HY
OCYILIECTBIAETCA 3a CUET BBITECHEHUS TEIUIOr0 BO3AyXa HAPYKHBIM BO3IyXOM 4YEpe3 OKHA,
nBepu, (POPTOUKH, MIETH U T.1.

EcrecTBeHHAs BEHTUIALIAA SKOHOMHUUHA, MPOCTA, HO HE UMEET PAI HEIOCTATKOB!

l) mpuMmenseTcss B TOM CIay4dae, KOrja OTCYTCTBYIOT OOIBIIME BEIAECIECHWSA BPETHBIX
BEMIECTB B pa00OUyIO 30HY;

2) BO3AyX OOCTymaer B MPOU3BOJACTBEHHOE ITOMENMIEHUE HEOTPAOOTAHHBIN
(HEOUNIIEHHBIH, HEYBJIAKHEHHEIN );

3) ue Bceraa > extuBHa (Opu OAUHAKOBOU Temmneparype ty u tg). Cormacno CH 245-
71 moniags OTKPEIBAIOMIMXCA YCTPOMCTB AOmxHA ObITh HE MeHee 20% mmomiami CBETOBBIX
MPOEMOB.

BeTpoBoii Hamop.

Cxema 00TeKkaHus 30aHUA BETPOM.

7

@ O

31aHUE CTPOUTCA C YIETOM PO3BI BETPOB.
JlaBnenue BeTpOBOro HAIMOpA:

aplf'l
2
rae a - Ko puimenT a’poaTuHaAMUKH.
ﬂn&mﬁﬁﬁgﬁmpmmz a =0,7 -0,85; nna 3aBerpennoi croponst a = (0,3-0,45.
HoRyeoTEeHRASY Be® THISI IS,
Ceptucomkatr: 2C0 o L
mﬂﬁ%ﬁﬁgﬁﬁﬁ@ﬁ@ﬁ??@ﬁ%%memm BeHTW LMK, OCYILIECTBIETCS 34 CUET OCEBEIX

Bnapeneuy; LOpOBHa

HJIA 34 CHCT TCHTPO G(EH{I{E:IK BCHTHJIATOPOB.

p= (6.4)
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OceBout LlenTpoOexHbII

— @ |

&,

HckyccTBeHHAA BEHTUIAIMA MOKET OBITE 00MIad M MECTHAA, A TAKKE:

* mpuTouHas

* BRITAKHAA

* MPUTOUYHO-BEITAKHASA C PEIUPKYIAIIUEN TA30B.

[Tpurounas - cayxuT mIg mogadu BO3ayxa Ha pabouee MecTo.

BeITsKHAS - CAYKUT I YIAJIEHUS BPEAHBIX BEMIECTB U3 pa00UYEH 30HEL.

[IpUTOUHO-BEITSKHAA - IPUMEHAECTCS, KOTIA HYKEH 0C000 HAIEKHBIM BO3yX000MEH.
Perupkymaiis OCynieCTBIAETCA C LEMbI0 SKOHOMUHM TeIwia. B ciaydae mocTymieHus BPEIHBIX
BeniecTs B pabouyro 30ny I, I1, Il knaccoB omacHocTi perUpKyIAINAA HE TPUMEHSETCA.

~ N}a I TTpsToos - SEITENHES SCHTRIEIHA © PELHPRYLALNEH s -
: e Iparoguns perrTAAAIHA. :
R 2,3 . =4 R - S - /,-i’f\“;,_ﬁ 34 S B
| L ’f_i L ) — L 1 po oo A o o ;
B e I e T P R S e
jf H\'?'{Hf j- b ] ml TLE #"J L !.- I !
: 7
BoTamHas BCHTANAL AR, 'I' i 1 f,fll

10 o3
: ? B. l
: ™ . ] : :
10 6 | A :. / |
7 A ((a—— 3 - P b ’—L’
. 4 S l };g_—_zl T I‘,f”n:‘l'@ -
fa .l" [ '. .

l. BO3myxo03a00pHUK; 2. BO3AYXOBOA; 3. perymmpyromias 3acnoHka; 4. (Quistp;
kanopudep (aas momorpesa); 6. BEHTWIATOP; 7. BO3AyXOpacnpeneaurenu B padboueit 30ue; 8.
BO3ayXx03a00pHUKY; 9. ouncturens; 10.BeiTsaxHAL TpyOa; 11 .mpon3BOACTBEHHOE MOMENIEHUE;
12-B031yX0BOA PELUPKY AN

Cormacno CH KOMWUYECTBO BPENHBIX BEMIECTB, MOCTYMAIONIMX B padodyro 30HY, HE
OOJIKHO IMPEBBINIATE:

03 ¢ Cpye (C< 0,3 * Ce) (6.5)

KonmgecTBo BpeaHBIX BENMIECTB, BEIOpaceiBaeMeix B OC HE MOIHO MPEBBIMIATE HOPM,

yYCTAHOBJIEHHBIX CAHATUAEMCTAHIIMEN B 3aBUCUMOCTH OT BPETHOCTH BEIIECTRA.
OcHOBOM pacuera BEHTWIALMOHHOM CHCTEMBI SBIETCA  ONPENEICHHE MX

KOHCTPYKTHUBHBIX Pa3MEpOB, pacxoaa BO3ayXa, CKOPOCTH yaaneHus BeniecTna. [IpaBumsHOCTE
BEIOOpA  BEHTWIAIIMOHHOW  CHCTEMBI  ONpPENEIAETCA  pacdyeroM  THAPABIMYECKOTO

COIPOTHUBJICHUA 10 YAATIIEMOMY BO3AYXY.
[Torepu Hamopa B BEHTWIAIIMOHHEIX CUCTEMAX ONPENEIAIOTCA 3aBUCUMOCTBIO:

[OKYMEHT MOANVUCAH p— iRl 4 iz | (6.6)
i=1 j=1 !

SNEKTPOHHOW NOAMNWMCLIO

Cepmudukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E . ' "
Bnageney:  WedBkE:Rn MOTEPHFABJECHHS 10 IJIUHE 1 -TO YUYACTKA BEHTUIAILMOHHON CUCTEMEI, [1a/Mm,

li - mmuHa 1 -rO yJacTka,
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Zy - IOTEPHU JABJIECHUA HA MECTHOM COIIPOTHUBIIEHUH.
[Torepu maBnenus mo mIMHE [ -TO y4aCTKa:

R=Via o7

rae ¢ - Ko3(pPUITUEHT CONPOTUBIEHUS yIaCTKa (110 Tadbmnam),
p - IUIOTHOCTE T'a3a (BO34yXa),

V - CKOpOCTE ABMKEHUA HA TAHHOM YUJaCTKE,

d.,w ~ muamerpy TpyOOTpoBOaa (1A KPYIJIOTO CEYEHM ),

d.,xe = 2ab/(a+b) (ansa npaAMOYTOJIBHOTO CEUEHUS).

[Torepu maBieHns Ha MECTHOM CONTPOTHBJICHUH:

L SV

rae Cj - K03 PUIIMEHT MECTHOr O COIIPOTUBIIEHU (Tabmuia).
Br100p BEHTHIIATOPOB OCYMIECTBIAAETCA HA OCHOBE KATAIOTOB IO MOHOTPAMMAM.

&, 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 3
H - manop Bo3ayxa. Ila,
L - pacxox BO3myXa, M /4,
N - KIIJ] BerTunaropa,
N - MOOIHOCTE, KBT,
n - 9UCI0 00OPOTOB.
TpeOyemas MOnHOCTE HA Bay BEHTUIATOPA:

HL(273+¢
- HL( ) (6.9)
10007273
rae H - mpou3BOIUTENBHOCTE BEHTWIAIIMOHHON CUCTEMBEI, M /c,
L - momuoe naBnenue npu t = 20°C,
1 - KI1J] BenTunsaropa.
Heobxomimas MONIHOCTE AEKTPOABUTATENS I BEHTHIATOPA!
KN
N = “ (6.10)
l?l:.'ﬂlli'

rae K - koa(pduiment 3amaca [1,1 -1,5],

Mne - KIIJ1 mepegagn ot sneKTpoABUTATENS K BEHTUIATOPY.

MecTHASI BeHTHISIIASL.

Cay;kut O yoaleHUs BPEOHBIX BEMIECTB HEMOCPEACTBEHHO W3 30H WX BHIACICHUSA
(mecTax nﬂ%ﬁpﬁgmtﬁymemm, MEXAHUYECKOT0 pacmageHus 1 T.4.) U IPEMATCTBYET TAKUM

00pazovePACTHPAIPAPEEMOE® X B pa0oUell 30HE MPOU3BOICTBEHHEIX TOMENICHHI.
Ceprdmrar ZCOROSH R HEIRIOCTIT O T HATHAYCHMS MECTHAS BEHTHIAIIMS MOKET OBITh:

Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa
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— BBITAKHAA (BBITAKHBIE 30HTHI, 30HBI; OOPTOBEBIE, OOKOBBIE OTCOCHI, IIAPHUPHO-
TEJIECKOMUUECKUE OTCOCHI; OTCOCEI, BCTPOEHHEIE B pad0YMe MECTA U MHCTPYMEHTEHI U T.1.);

— NpUTOYHAA (BO3OYLIHO-TEIJIOBEIE 3ABECHI, BO3YIIHEIE AV ).

B 3aBucMMOCTH OT B3aMMHOTO PACIIOJIOKEHUA HCTOUHUKOB BPEIHBIX BBIICICHUN U
OTCACBIBAIONINX YCTPOUCTB MECTHAA BEHTWIALUA MOKET OBITE:

—  OTKpBITad

—  3aKphITas.

K OTKPBITOM MECTHOM BEHTHJIAILIAN OTHOCATCA YCTPOMCTBA, B KOTOPBIX OTCACHIBAIOIINE
OTBEPCTUA (IMMAHEIN) PACHOJOKEHBI HA HEKOTOPOM PACCTOSHUU OT HMCTOYHMKA BPEIHBIX
BEIIEJICHHH.

B MeCTHOM BEHTWIAIMM 34aKPBITOTO THUIIA WCTOUYHWUKH BPEOHBEIX BBIACICHUN
paCIONIOKEHBl BHYTPH VKPBITUS, B KOTOPOM CO30AETCS Pa3pekKeHe U 34 CUeT HTOTO
OTpakKIAETCA PACIIPOCTPAHEHUE BPEIHBIX BENIECTB B pad04el 30HE (BBITAKHBIE BUTPUHHEIE
OTCOCHI, KOKYXH, KAOWHEI U T.1.).

BeITszKHBIE 30HTBI.

BEITAKHEIE  30HTBI  TNPEAHA3HAYEHBl  [JIA  yAAJNECHUA  BPEOHBIX  BEMIECTB,
pACIpPOCTPAHAIONINXCA BBEPX (T.€. jaerde BO3Ayxa) HaA OOMBHION IUIONIAOM KAk B
FOPU30OHTAIEHOM, TAK U B BEPTUKAIBHON MIOCKOCTH.

Pacxo 0TCACHIBAIOIIETO BO3IYXaA, M /C:

L=3600SV,, 6.11)

.

rae S - wionaak BXOAHOTO CEUeHUA 30HTa (M),

Ve - HEOOXomumasg CKOPOCTh UIA VIAJIEHHWA BPEIHBIX BEIMECTB B IUIOCKOCTH
p y

BCACEIBAHMA 30HTA (M/C):
v =4’3'V"’%m' \/, o1 % m)" (6.12)

rae VX - CKOpOCTh BO31yXa B 30HE 00pa30BaHNA BPEIHBIX BENIECTB,

X - paCCTOSHUE OT UCTOYHUKA BPEIHBIX BEIIEIECHUN OO BXOJIHOTO CEUCHHS 30HTA,
d,xe - SKBUBAIEHTHEIN TUAMETD.

30HTBHI PEKOMEHAYETCA YCTAHABAMBATE M HAJ UCTOUYHUKOM TEIUIOBBIX M3JIYUEHUH.
B 3aBUCUMOCTH OT KOHCTPYKIIMU 30HTEI OBIBAIOT PA3IMYHBIX TUIOB:

|

[ t— j Za

\\ Lp } }
r

2) 8) B) 7777777777777 7

cxema 00mIero 0Tcoca HaJl HECKOJIBKMMH UCTOUYHUKAMHA
30HTBI YCTAHABIWBAIOT HAJA HATPETBIMH HMCTOUYHUKAMH O00pa30BaHUA BPEIHOCTEN,
KOTOPBIE CIOCOOCTBYIOT 00pPA30BAHUIO TEMIOBHIX.
Pacxon oTcaceBaromiero BO3ayxa, M/ OIPENEIACTCA A CIydas a) - B):

OOKYMEHT UDﬂHHCHH
IANEKTPOHHOW NOANWUCEKO F 6 13
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E L=LK - / ( . )
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa FH

F; - mmomaas cedeHus 30HTA;
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F, - nooniaas UCTOYHUKA TETIA;
Ly - KOMYEeCTBO BO3QyXa, MOATEKAEMOTO K 30HTY C KOHBEKTUBHOU CTPYyEH:

LK:HJ,/IJ{;,QK,IH (614)

rae A - K03 puuueHT, mpeacTapIsonil COOOM OTHOMIEHHUE TEIUIA 32 CYET KOHBEKIINH
K 00memMy Temny, BEIIEIAEMOMY UCTOYHUKOM:

A:%E (6.15)

rae Qs - 00miee KOMMIECTBO BEIISIAEMOTO Temaa, Br;

X - PACCTOSHUE OT HM3a HATPETOM MOBEPXHOCTH 10 BXOTHOTO CEUCHUSA 30HTA, M;

r) [Oas8 30HTA, YAAMAIONIME BPEIHBIE BEMIECTBA OT HECKONBKUX HCTOYHUKOB
O IMHAKOBOW MOMIHOCTH, KOJIMYECTBO BO3AyXa, HOATEKAEMOr 0 K KOHBEKTUBHOU CTpYE:

Lﬁ:ﬂj.i%.QK.lﬁ (616)

TO€ 1 - KOMUYECTBO UCTOUYHUKOB BPEIHBIX BBLICICHUIL.

BopToBsble oTcOoCHI.

[IpumensaroTcs nDpenMymieCTBEHHO HAJ BAaHHAMM C TOPAYAMH pPACTBOpPAMH U
BBIICIIONIUMH  BPEIHOCTAMH TskKEIEe€ BO3AyXa (TaJbBAHUYECKHE, TPABUJBHBIE W T.I.
BAHHEI).

B 3aBHCUMOCTH OT KOHCTPYKIIUU OOPTOBEBIE OTCOCEHI OBIBAIOT:

00HOCMOPOHHUE HOpPMOEble: MPUMEHAIOTCA NPH MHUPHHE BaHHBL b<(,7M

\\ 3ePKAN0 BARHE

<0, 7™

Beigensronmecs mapel  BCACBIBAIOTCSA BMECTE € BO3AYXOM UEpe3  IIEJIEBOE
BCACKHIBAIOIIEE OTBEPCTHE.
08ycmopoHHUe Hopmoegvle: TIpA mUpUHe BaHHEL b = 0.7 - 1m

fl B _b=07+1um —
T{Qif/’ fe l [ R

[ Iy

NN
Z, - nomyCcTuMas BEICOTA MOABEMA BPEOHBIX BBIIECICHUN HAl BEPXHEN KPOMKOU BAHHEI
C HATPETBIM PACTBOPOM, ompenermaercs mo tadbmie (mpuanmaercs 40—160 My 1 3aBUCUT OT
TO KCHLIHDCTH BPEMHBIX BEMIECTB), * NIBYCTOPOHHUE CO CAYBKOW: MMPH MHPHUHE BAHHBL b > 2M
pPacCTOsIHUE OT MOBEPXHOCTU UCHAPEHUSA PACTBOPA B BAHHE 0 HU3d BEITSKHOTO

QTBepCTgﬂﬂEﬁﬁgﬁi%ﬁﬁmmW) * OMPOKMHYTEIE OOPTOBEIE OTCOCHI

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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0/ A\—

NI

77 77777777

Pacxon BO3myxa B OOpPTOBEIX OTCOCAX 3aBUCHUT OT TOKCUUHOCTH BBIACIAIONIAXCA

BPETHOCTEHN, PA3MEPOB BaAHH, YPOBHS PACTBOPA, TEMIEPATYPEI PACTBOPA U T.II.
Pacxonm ymansemoro Bo3ayxa paBeH Il B YCTOPOHHUX OTCOCOB:

L:K*%*%*Jn—th (6.17)

['ne K - koa(ppumment, papHeii 600 - nasg 0OBIYHBEIX OTCOCOB,
450 - g OMPOKUHYTHEIX OTCOCOB;
Q - BermumHa, 3aBucaniag ot Zo/b, u Zo+Z,/b:

o f[:Zu - 7 4} - BRIOMparoT mo rpadukam;

'ﬁ_}"‘ A

F - MOBEPXHOCTH HATPEBA PACTBOPA BAHHEL, M

I, - TEMIeparypa pacrsopa, °C;

I, - Temmeparypa Bozayxa, °C.

boxoBbIe 0TCOCHI.

[Tpumensrorcsa, kKorga mo TUMY MPOW3BOACTBA HENIB3A NMPUMEHATH BBITAKHOW IMIKA()
WA OTCACBIBAIONIME OTCOCHI 3AKPHITOrO THUHA. B 3aBUCHMMOCTH OT KOHCTPYKIIMM OOKOBEIE
OTCOCEI OBIBAIOT:

) BepxHME O THOCTOPOHHUE

2) yrioBeIe

3) HUKHUE OJHOCTOPOHHUE

4) KOMOMHUPOBAHHEBIE

H
h
b =
B
1) BepxHMi1 0THOCTOPOHHUH 2) yrinoBou

4] KoM GHILIODAIIRLIH.

#

% 7

3) HWKHUHU OOHOCTOPOHHUN

Pacxon ymamseMoro Bo3ayxa OmpenesaeTes:

0o Ar = 3 3
LAt SR 0 1) o- (H +B) [w/al,
Cepmudomkatr: 2C0QQ0043ESABBB952205E 7BAS00060000043E

I:::I L]
Bnaneneu: e &QatﬁTIMRM%HGBEPKHDCTH HCTGMK&& C:n
Q - KOJIMYECTBO TEILIOBBIACICHUN OT UCTOUHMKA, BT;
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H - paccrosHue€ OT BEpPXHEW IUIOCKOCTH MCTOYHMKA OO0 ULEHTPAa BCACHEIBAONIEH
MOBEPXHOCTH, M;

B - mMpruHA UCTOYHUKA, M;

C - k03(pPUINEHT, YIUTHIBAIONIIMHE KOHCTPYKIIMIO OTCOCA U B3aMMHOE PACITOJIOKEHHUE
MCTOYHHMKA BPEOHBIX BEMIECTB (MM TEIUIA) U IIOCKOCTH BCaceBanus [260 - 345].

Otcocel, BcTpoeHHBIE B paloyne MecTa.

[Ipn nmaiike, cBapke W ApP. TEXHOJOTHUECKUX MPOIECCAX NMPUMEHSAIOTCA YKAa3dHHEIE
OTCOCHIL.

PazmiuaroT 0TCOCHI ¢ MPUEMHBIMH OTBEPCTHU MU

1) c BepTUKANBHO PACHOI0KEHHON OTCACEIBAIONIEN MOBEPXHOCTBIO;
2) pacmon0KEeHHEIE B ILTOCKOCTH CTOJA;

3) pacmnoy0KEHHBIE HALl CTOJIOM.

: T

X
V. - cxopoffls QTcaCHBAHHA BO3AVEA / / .
¥

2)

3)
X - pacCTOSHUE OT MECTa TaifKH J0 TaHEeH.

[Ippuemurie  OTBEPCTHUS  OTCACHIBAIOIIMX  ITAHEIEH MOTYT OBITh  BBIMTOJTHEHEI
IPAMOYTOJIBEHOM (POPMEI ¢ OCTPEIMUA KPOMKAMU WIN KPYIJIBIMH.

OO0BEM OTCACBIBAIOMIETO BO3ayXa OIA MPSIMOYTOJBHEIX OTBEPCTHHA C OCTPBIMH
KPOMKAMM:

L= (S +77-F- x/'/.é]. V . [,

['me S - mIomane BCAaCkIBAIOMIETO OTBEPCTHA, ME;

E - nymua 00pmEN CTOPOHEI MPAMOYTOIEHOTO BCACEIBAIOMIETO OTBEPCTH S, M,

X - PacCTOSIHHE OT IUIOCKOCTH BCACHIBAIOMIETO OTBEPCTHUS 0 PaCcCMATPUBAEMON 30HEI
TAHKH, M;

Vx > 0,5m/c - oceBas CKOPOCTh B 30HE MANKH.

Mensb1ias CTOpoHa BCACBIBAIOIIETO OTBEPCTHSA OMPENEIAETC U3 3ABUCHMOCTH:

% 024 %)}.m
Do JIa CIIPABEUIUBA IS COOTHOIIEHHH y =0,01K1
A%J%EHT né:ﬁnmcﬂ E ’ '

NEKTPOHHOW NO NMHC .
ceommar 200t OT O FEECTIA NACX O OTCACHIBAIOTIIETO BO3yXa:
Naleregl. 203 X0Ba H [ e BHAa 5 !
e ﬁjj«fff‘f@i'rd“«xﬂ«v_r, [v7/4], rae
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d - TuaMeTp BCACHIBAIOMIETO OTBEPCTHUS, M.
OO0BEM OTCACHIBAIOMIEr0 BO31yXAa AJIA CXEMBI 3) ONMPENEISIETC:

> 2)13'1
L=68{]{’J-;r-vr-(x th /,FI[E:

h - ypOBEHB LIEHTpa BCACBIBAIONIETO OTBEPCTUS HAJl MOBEPXHOCTRIO CTOJIA, M;

X - pﬂCCTGHI—H{E OT .?.H,I[Hm{ﬂﬁ TOYKH H4 HﬂBEpKHCICTH croma oo Hpﬂli‘l{u}ﬂ{ Had HEC
I[EHTPA BCACBIBAIONIETO OTBEPCTUSA, M.

Ortcocsl, BCTpOCHHBbIE B HHCTPYMEHT (Mas/IbHHK).

MoryT OBITE:

* KOJIBIIEBOM

g; ~IIp2RDaa

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

| - BCcaceiBaroniee OTBEPCTUE TPYOHI;

2 - MasroNMi CTEPIKEHBE.

KonpieBoM 0TCOC € MOMOMIBIO TOJOM TPYOKH M TMOKOr0 NUIAHTA COEOUHSIOT C
MAruCTPAITBEHEIM BO3AyX0BOAOM auamerpoM 70 - 76 mm.

KonmgecTBo ymamsaeMoro Bo3ayxa Ipu JuaMerpe NasuibHOro crepxHsa d < 3,0 MM mpu
KOJBIIEBOM OTCOCE paBHO 1.5 M/ Opu OUAMETPE CTEPHKHA 10 O MM - KOJHMYECTBO
YIATAEMOTO BO3ILyXa PABHO 6 M /.

[Tpu BEpXHEM OTCOCE IIPH JUAMETPE MAMIOMIEr0 CTEPKH 10 6 MM: 3 M /1.

OT1cocsl BHTPHHHOIO THIIA.

[TpencraBnsaror cOOOM HU3KHE BEITSKHBIEC MIKA(PBL C OCTEKIEHHON BEPXHEU KPBIIIKOMU.
[Tpumensrorcs npu mavike, myxeHun, padore ¢ 00KCUTHBIMI CMOJIAMH; OTEPAIMA C 0CO0O
BPEIHBIMH BENIECTBAMH.

BreITaxHBEIE WIKADE MPUMEHAIOTCA OPU TEPMHUUYECKOH M TaIbBAHUUECKOW 00paboTke
METAJUIOB, OKPACKE, pa3BeCKe U pac(acoBKE CEIMyIHUX MATEPHATIOB.

Pa3miuaroT BEITSKHBIE IIKA(]EL

1) ¢ BEpXxHUM OTCOCOM

2) ¢ HUKHHUM OTCOCOM
3) KOMOMHUPOBAHHEIN 1 1a00PATOPHIL.

T.

CeptudmKar: Eﬂﬂﬁaﬁﬁgﬁﬁﬁﬁﬁﬁmﬁ@%ﬁa -5 - V(p } [MB,-"{'-I].
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I. CkopocTe yaaseHMsa BpPEOHBEIX BEMIECTB W3 MECT HUX o0pazoBaHusa Vy
yCTAHABIMBAETCA  OTPACIEBBIMM  TpPeOOBAHWAMM  TEXHHKM  0€30mMacHOCTM WM
CAaHSMUAEMCTAHIUAMHA U IIPUHUMAETCA PABHOM:

-mpu  paboTe CO CBUHIIOBO-OJIOBAHBIM MPUIIOEM Ui YOAJIEHUA asposonen Pb,
KaHu() 0y, CrupTa

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

-ipu padoTe ¢ 500KCUTHBEIMU CMOJIAMMU:

a) XomogHBIMM Vy = 1 M/c;

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

C) HArpPEeTBIMU C TBEPABIMH BKIoueHUAMHU V, = 0,3 m/c;

-pu yaanenun napos densuna Vi = 0,5 m/c;

2. Ilpy BBINOMHEHWM TEXHOJOTMYECKUX IPOLECCOB MECTHAA BEHTWIALWA TOJKHA
OBITE COMOKHMpPOBAHA TEXHOJOTHYECKUM OOOpPYIOBAHMEM (BKIIOYEHWE BEHTUIAIMH 3a 15
MUHYT 10 Hadata padOTEl U BEIKIIOYEHHE Yepe3 |5 MUHYT 10 KOHIA).

Bo3ayumHbie H BO3YIUHO-TEILIOBbIE 3aBeCh] (IIPHTOYHAA BeHTH/ISIHS).

[IpenycmarpuBaroTca y OTKPBIBAIOMIMXCS TEXHOJOTMUECKMX BOPOT, Y OBEPEH,
KOTOPHIE OTKPBIBAIOTCS HE MEHEE S pa3s 3a cMeny uiu Oonee, uem Ha 40 MUHYT.

Bo3nymHeie W BO3AYIIHO-TEIUIOBBIE 3aBECHI HA BpPEMA OTKPHITHS  BOPOT,
TEXHOJOTHYECKHAX ITPOEMOB IOJDKHBI 00ECIEUNUTE TEMIIEPATYPY BO3AyXa Ha padoumx mecrax
npu jnerkux paborax - +14 °C, opu cpemguent taxectu - +12 °C, npu Taxensix padorax -
Temmneparypy +8 °C.

ABapHHHas BeHTHIAIHS.

[IpenycmarpuBaerca B TEX MPOU3BOACTBEHHBIX MMOMENIEHUAX, IA€ BO3MOKEH BEIOPOC
BPEIHEIX BENIECTB B OONMBmMX KOMMUeCTBAaX. JlomaHa OBITE TOJBKO BEITAKHOM., BKIIOYATHC
aBTOMATUYECKHU. JlaTuMKyu aBapuMHOW BEHTWIALMHM HAcTpamBarTCa HA (. BBITAKHBEIE
TpyOBl HE MOMKHBI PACIOIATATBECA B MECTAX BO3MOIKHOTO CKOIUIEHMA JIOAEN WIH BOMW3N
BCACBIBAIONINX YCTPOMCTB BEHTWIAIMOHHBIX CHCTEM. KpaTHOCTE BO3OyX00OMEHA I0JIKHA
OBITE HE MEHEE § pa3 B 4acC, HO YCTAHABIMBAETCA CAHCIY)K0aMH B 3aBUCUMOCTH OT BPEAHOCTH
Beniectsa (Hg- 60-100 pa3s).

KoHIHIIHOHEPBI.

B mpubopocTpoeHny mmpoKoe NPUMEHEHHE MMEIOT KOHOWIMOHEPEI - almmaparsl I
ABTOMATHUECKOM 00padoTKM BO3Myxa, MOJaBaeMoro B momenieHue. OHu o0ecnmeuuBaroT
ONTUMAJIBHBIE MTAPAMETPHI MUKPOKINMATA U YACTOTY BO3AyXa B IMOMEMIEHUN HE3ABUCUMO OT
BHEIIHUX YCIOBUM.

MecrHsl€:

BOITYX H3 NOMEILCHHA

TEIUIOHOCHUTEIb

| — kopmyc, 2 - puasTp OUMCTKU BO3ayXA, 3 — kamopudep, 4 — KanjaeyIiaBanuBareis, J -
YBJIAKHUTEIEHAS KaMepa (71 TOBBIIIEHUS BIAKHOCTH ), 6 - SIIEKTPOABUTATENh BEHTUIATOPA.

OcHoBBI pacueTa BO3{yX000MeHA.

Pacuer BO3myx000MeEHA MPOU3BOAUTCS B 3aBUCHUMOCTH OT KOJIMYECTBA padOTAIOMINX,
OT HaIW4usA B BO34yxe padoder 30HBI BPEAHBIX IAPOB, Ta30B, IBUIM, H30BITKOB
BJIATOCOIEPKAHNA U N30BITKOB ABHOTO TEMJIA.

ang%%ﬂwgrm KOJIMYECTBA PA0OTAIONINX KOIMYECTBO BO3AYyXad OMNPEAEIACTCA

CepruchHABHCEINIGERI: 55952205E7BA500060000043E
Bnageneuy; llleba IIEE;T Fyeafa ﬁfﬂ}a@{q}?a HETTE
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1 - KOMMYECTBO padOTAONINX;

L - pacxon BO3ayxa Ha OTHOTO padOTAIOMIETO.

B coorBercrBuu ¢ canurapueimu HOpMmamu CH 245 - 71 pacxon Bo3ayxa HA OTHOTO
paboTarniero MOKeET OBITh:

-opu V < 200 Ha. omguoro padoraroniero L = 30 MSﬁL rae V -00nLeM IIoOMEenIeHH

-mpu V =20 -40m L =20 w/u;

- mpu V > 40M M IpM OTCYTCTBHM BBIJIENEHHII BPEIHBIX BEIMIECTB BO3AYX paboueii
30HBI JIOIYCKAETCs €CTECTBEHHASA BEHTHWILALMA, €CIIM HE NPENBABILAIOTCA IOHOJIHUTEIIBHEIE
TpeOOBaHUA K BO3OyXy B NPOM3BOACTBEHHOM  mpouecce. [Ipum orcyrcrBum OKOH u
OTKPHIBAOIIMXCA CTBOPOK L > 60 M/u HA 0JHOTO ueIoBeKa.

[Tpu BeImenenun B BO3Ayx pabouelt 30HBI W30BITKOB BIArM pPAcXOd BO3OyXa
ONPENeIIeTCA 3aBUCUMOCTBIO:

3
LH (K’z . K])IJ_O—F.-

Gy - M30BITOK BIIArK, MOCTYHAIONIEN B TOMENIEHUE, KI/U;

K, - KOmM4uecTBo Biaru, yoaasaeMoe BO3yX0M IO MENIECHUS;

K| - Kom14ecTBO BIaru, MOCTYMAeMO€E B BO3AyX B MOMENIEHNUH.

[Ipu BeImenenun B BO3ayX pabouell 30HBEI BPEOHBIX BEMIECTB pPacxod BO3OayXa
OIPENEIIETCS 3aBUCUMOCTBIO:

[ _WG., D)

(C.-C)10

['me¥ = 1,2 - 2 - kospPpuumeHT HEPABHOMEPHOCTH PACHPENENEHUSA BPEIHBIX BEIIECTB
B BO3/IyX€ padodeit 30HBI;

C, - KOHIIEHTPALMA BPEAHBIX BENIECTB B BO3AYXE, YIAIAEMOM U3 HPOU3BOICTBEHHOTO
[MTOMENIEH 1A [MFIME]; Cr> Chpk s

C| - KOHIIEHTPAIM BPETHBIX BEMIECTB B BO3AYXE, MOCTYMAONIEM B pabouyio 30Hy; C;
<03 Cyi;

Gyp - KOMMYECTBO BPEAHEIX BENIECTB, MOCTYIAIONINX B pad0OdyI0 30HY [KI/4].

Ecnu B BO3nyxe pabouei 30HBI HAXOAATCSA BEMIECTBA OOHOHAIPABICHHOIO IEHCTBUA,
TO CYMMApHBIM (0OmMil) pacxon BO3IyXa PABEH CYMME pacxOJ0B BO3AyXa OJA YIAICHUA
KaI0TO BENeCTBA B OTIEILHOCTH.

[Ipn manuuum B BO3myxe paboden 30HBI M3OBITKOB ABHOTO TEIUIA PACX0J BO3AyXa
ONPENEIAETCA 3aBUCHUMOCTBIO:

36000 ,[M/4] , roe
"o p.f_"'.[t:_rl}

Qusr - M30BITOK ABHOTO TeIIA. J{71 Temmoro mepuoaa roaa

Q,.=22+0 -0, > M

2Q - CyMMApHOE TEMJIO OT TEXHOIOTMIECKOT0 000 Py 10BaAHM S,

Qcp - TEILIO OT COJHEUHOM paguanuy (ULf TEMIOro mepuoaa roma); 4jId XOJIOJHOTO
nepuonaa roga Qcp=0, rorma Qe =2Q — Qy ;

(Qn - TENJIOBEIE MTOTEPH;

p - IUIOTHOCTE BO31yXa, BTfME; ol HOpManbHBEIX ycnoBuu npu t = 20°C p =1,205
I{I"fMS;

C - TEIUIOEMKOCTE BO3AYXA;

[2 - [} - pPa3HOCTE TEMIIEPATYP YAAILAIOMIETO U MMOCTYIIAOIICT0 BO31yXa,

K = L,/V - ko3 punment kparkoctu BO3AyX000MEHA;

V - 00BeM NPON3BOACTBEHHOTO TOMETIEHUA.

Kpﬂgmﬁﬁa ﬂfﬁﬁmmﬂ GME-‘HH }VCTHHHBHI*TBHETCH B 3dBHUCHUMOCTH OT Bpﬂ‘,ﬂ,’[—IﬂCTH BCIICCTBA.
CEFPPRHOW RGN FGI9IX BEMIEeCTR;

Ceptvdmkar: 2C0 Gdf%ﬁ&ﬂﬂﬂﬁEEDEETBASﬂEIﬂEEIGEIEIﬂdSE

Bnaneneu: meﬁiﬁiﬂ TdreHHa AnekcaHgpoBHa
Ouncrka BEHTH/ISIMHOHHOI'O BO3/1VXA.
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Muorue TEXHOIOTMUECKHME HOPOLECCHI B HPUOOPOCTPOCHHMH  OPEOBABIAIOT
MOBBIMIEHHBIE TPEOOBAHMA K BO3AyXY, HOCTYHAOMIEMY B pad0UyI0 30HY U BEIOPACEIBAEMOMY
B armocepy. T.0. ouncrka -HEOTHEMIIEMAA YACTh TEXHOJOTHYECKOrO mporecca (Cm. CX.
BEHTHJIALIAHN).

Jlng o4ucTKM BO3AyXa OT BPEOHBIX TA30B MPUMEHAIOTCS CACAYIOMIUE (PU3UKO-
XUMHUYIECKHE METOIBI:

l) OpoMBIBKA Tra30B pacTBOPAMU PEAT€HTOB, CBA3BIBAIONIMX IPUMECH XUMHUUECKH
(xummueckas abcopOarsn);

2) IPOMEBIBKA Ta30B PACTBOPUTEIAMH - HOTJIONMIEHUE BPEAHBIX BENMIECTB ((pu3nueckasn
abcopO1uns);

3) DOTJIOMIEHNE TA30B TBEPABIMU BEMIECTBAMU (COpOEHTAMM) -aICOPIHS;

4) (pn3nueckoe pa3aeneHue ra3oB - KOHIEHCAMSA KOMIOHEHTOB;

5) TEPMUYECKUH METO OUMCTKU ([IPAMOE WIN KATATUTHUIECKOE CHKUTAHUE).

Jlng oumcTKM BO34YXa OT NBUIM INPUMEHAKTCS IIBIICOCATUTEILHEIE KAMEPEL
(rpaBUTAIIMOHHEIN THUI MBLICYJIABUTENECH ); LIUKJIOHEI (MHEPLUMOHHBIN THII
OBIJIEYIABINBATENEH); PYKABHBIE (UIBTPBH (TKAHEBBIM TUO  MMBUICYJIABIUBATEINECH);

YIEKTPO PUIBTPHL (3JIEKTPUYECKUN THUIT TIBIIEYIABINBATEIIEH ).

Cxema TLINeoCaJHTeTRHOH KaMePhI!
HHCTRIA

BOINY X

IPAZHGIH
BOIOYX '

NBITE

Ckopocts aBmxenus - (0,2 m/c; yonansaer gactuisl 10 2(0) MKM; KJIaCC OYUCTKH - V.

[ {[MKJIOHEL:
YHCTEIN BO3IYX

salpaiHcHHBIH
BO3AYX

OB TE
Kimacc ouncrkn -II-V; ynamger gactuusr pazmepom (2- 20) mxm; KIII = 95%. Ilpu
MPUMEHEHUN MOKPOH 04U CTKHU 3(PpexkTuBHOCTS moBeimaercs (10 Il kimacca ouncrku).
PykaBHbI€ (DUIBTPEI (KaK B MBLIECOCE):

_ J fF > YHCTRH BOATYX

’ +——- TPA3HEIH BOIIYX

HNonuzanus Bo3ayxa.

DTO NPOLECC MPEBPAILIEHNA HEUTPATBHBIX YACTHUI] B 3aPSAKEHHBIE YACTHUIIHL.
Houmzammmga MoxkeT OBITh:

* eCTECTBEHHAsA

SRR A O S etio

o
Ceprucbmkar:  2c000d0EEYGEEBEHH 8554 500060000043
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EcrecTBeHHAA - MPOXOAWUT IOBCEMECTHO M IIOCTOAHHO BO BPEMEHH 34 CYET
BO3AEHUCTBUA HA BO3IYIIHYIO CPEIy KOCMHUYECKHX H3JIY4EHUM M YaCTHUI], BEIOPACHIBAEMBIX
PaIMOAKTHBHEIMU BEMIECTBAMH IIPU PACIIALE.

Texnomornueckas - MPOUCXOAWT MOA BO3AECHCTBUEM HA BO3OyX pabodedl 30HEI
pPaIHMOAKTUBHOIO, PEHTTEHOBCKOTO, YIBTPA(PHOIETOBOrO H3JIYIEHUH, IIPA TEPMOIMHCCHH,
dororpdexre. Umeer mecTo B MammHHEBIX 3anax IBM, B momenieHusax aas qUCTIIIEEB,

3IEKTPOYCTAHOBOK, BO3JI€  SJIEKTPOBBIMIPAMUTENEH, BBICOKOBOJBTHEIX  JIMHHUAX
3JIEKTPOIIEpENAY, NPpU KOHTUIIMOHUPOBAHUHN BO3ayXd U JP.

HckyccTBeHHAA - OCYIIECTBIAETCS CIEIUATBHBIMM YCTPOHUCTBAMHM - HMOHH3ATOPAMU,
KOTOpBEIE OOECmeunBarOT B OTPAHUMYEHHOM OOBEME BO3QYIIHOHW Cpensl 3aJaHHYIO
KOHIEHTPAIMIO HOHOB HEOOX0UMON HOAPHOCTH.

HMoHbI XapakTepru3yroTCa MOABHKHOCTEIO U 3aPAI0M.

B 3aBHUCHMOCTH OT MOOBUKHOCTH UOHBI PA3IMYAIOT: JIETKHUE, TSxKEnble, JIoHxkeBeHa u
CBEPXTAKEIBIE.

[Tponiecc oOpa3zoBanus MOHOB COMMPOBOKAAETCA OTHOBPEMEHHO U UX MCUE3HOBEHUEM.

B 3aBUCMMOCTM OT COOTHOWIEHWA HMOHW3AIMKA W JEUMOHMU3AIUM YCTAHABIMBAETCS
ompenentHHas CTENEeHb MOHM30BAHHOCTH Bo3ayxa. B cooreBercrBum ¢ 'OCT 12.0.003 - 74
CCBT kak u30BITOK, TAK M HENOCTATOK KAK MOJIOKUTEIBHBIX, TAK U OTPUILIATENLHBIX MOHOB
OTHOCHTCA K BPEIHBIM IIPOU3BOICTBEHHEIM (PAKTOPAM.

CreneHs MOHU3OBAHHOCTU BOSAYXA - ONPEACIICTCA KOMMCCTBOM HOHOB obenx
[OJISIPHOCTEI! B OJJHOM CM~ BO3YXA H TOKA3ATENEM MOISIPHOCTIL,

HHH/
17 +IT

roe [T" . IT - komauecTtBo "+" 1 "-" MOHOB.
KDJIHIIECTBD MOHOB B pabouent 30He Hopmupyercsa CH 2152 - 80.
Y cTaHaBaMBAETCSI HOPMHUPOBAHHOE YU CJIO HOHOB:

[MOKa3aresib KOJMUYECTBO MOHOB B 1 CM" BO3/1yXa IMOKAa3areib
T IT
MHHHMAJIEHO- 400 600 0,2
ONTHMATBbHBIC 1500-3000 3000-5000 -0.5-0
MAaKCHUMaJIBEHO- 50000 50000 -0.05-0.05

Jlns Hopmam3any HOHHOTO COCTaBa BO3yXd IPUMEHAETCA:
* MPUTOYHO-BBITAKHAA BEHTHIIALH;

* ynanenue pabounx MECT U3 30H 00pa30BaHUA NOHOB;

* ABTOMATUYECKOE PETYIUPOBAHNE HMOHHOTO COCTABA,;

* rpynmmoBeie wnu wHAMBUAYyanbHeIe noHM3aTtopel. Cormacuo OCT 11.296.019 - 76
KOMIIEHCAI[MA HOHHOH

HEIOCTATOYHOCTH OCYIIECTBIIAETCA UCKYCCTBEHHON NMOHU3AIUEH 3d CUET
OPUMEHEHU Aa3POMOHU3ATOPOB:

(Cxema HCKYCCTBEHHOT0 NOHU3ATOpA:

| - BO3gyxopacmpenemTens; 2 - BO3AYXOBOA, 3 - YOPaBIAOMIMN SaeKTpond; 4 -
.IOKYMEHT MOANNCAH
H30JIATO BrekrpoHHOM NoanMChIo

Ceptucidxar: KW@W ZDIETRAPOE0000043E
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[Tutaerca or BriCOKOBOABTHOrO ucTOYHMKA: 5000 B u Brime l- mpu coBmemieHuu B
OOHY CHUCTEMY IBYX YHUOO/MIPHBIX a3pPOHMOHHU3ATOPOB oOpa3zyercs OMITOIAPHEIMN
PETYIUPYEMBINT  A3POMOHU3ATOP, KOTOPBIM O0OECIMEUMBAET HOPMHUPOBAHHBIM  YPOBEHE
noHmszanuu. [[nda m3mepenns MOHOB MPUMEHAIOTCA cdeTunku a’pounoHoB tunma CAU - TI'Y
wm ACH.

Hcenetanns © Hamagky CHCTEM BEHTWIALMM W KOHIWIMOHMPOBAHMA BO34yXa
OCYIIECTBIAET IPH MX INPUEMKE M B Ipouecce skcruryaranud. [Ipm npuemke ucnerranue
MPOBOAAT  MHOCIE€  OKOHYAHHUA  CTPOWUTENBHO-MOHTAQXHBIX  padOT 10  YCTAHOBKH
TEXHOJOTHIECKOTO 000PyIOBAHNA WIH IPU €T0 YACTUUYHOM 3arpy3Ke.

B COOTBETCTBHH € IPOEKTOM IPOBEPHIOT:

OPOM3BOIUTEIBHOCTh U MOTHOE JABICHUE BEHTWIATOPA; OOBEMHEBIN pacxond BO31yXa,
MPOXOAAIIEr0 4Yepe3 OTIAEIBHBEIE BO3AYXOMPHUEMHBIE WU BO3QYXOBBIMTYCKHBIE YCTPOHCTBA,
TEMIONPON3BOIUTENBHOCTE  KAJIOPU(PDEPHBIX  yCTAHOBOK, PEXHUM  padOTEI  HACOCOB
OPOCHTEIBHEIX KaMep; mapaMeTpsl BO3AyXa, MOCTYIAIOMIETO B [IOMETIEHUE.

s ouenkn 5> PEKTUBHOCTH BEHTWIALMU B MOPOLECCE HKCILTyaTAlMA CHCTEMBEI
MPOBOIAT TEXHUUECKOE M CAHUTAPHO-THTUEHNYECKOE UCITBITAHUE YCTAHOBKH.

IIpu TeXHHYeCKOM HCIILITAHWN BeHTHWISIHHOHHON YCTAHOBKH OIpe/ieifieT:

a) TPOWU3BOOWUTEILHOCTE M MOJHOE OABIECHHE BEHTWIATOPA, a TAaKKE dacTOTy
BPAIIECHH KOJIECA BEHTUILATOPA U POTOPA SJIEKTPO IBATATEILA;

0) pacxomsl ymamaeMOro M MOZABAEMOTO BO31yXa, CKOPOCTHM IBWKEHHUA BO31yXa B
BEHTUJIALMOHHBIX KAHATAX, BRIMYCKA €T0 W3 MPUTOYHBIX HACATOK M OTBEPCTUH, BCACEIBAHUA B
CEYEHMAX BBITSKHBIX OTBEPCTHM, & TAKKE PACIIPENENCHHUE, pACX0aa BO3AyXad ITO OTIEIBEHBEIM
y4aCTKAM BEHTHUIIAIIUOHHOUN CETH;

B) TEMIEPATYPY MNPUTOYHOI0 M YAAIAEMOIO BO31yXd, CONPOTHUBICHHE W
TEMIOMPOUSBOIUTEIEHOCTE KATOPU(PEPOB;

I') MPOMYCKHYIO CHOCOOHOCTh U COMPOTUBJIEHUE TBLIEYIABINBATENEH U (PUIBTPOB;

) OXJTAKTAIONIYI0 MOITHOCTE BO3YX00XJIAIUTENEH U XOJIOIWIBHBIX YCTAHOBOK;

€) xapakTep pabOTBl OPOCUTENBHBIX KAMED (pacxo U TEMIEPATYPY BOABI, KOJIMYIECTBO
VCITAPSAIONICHCA M KOHAECHCUPYIOMIECHCS BIIATH );

K) HaIM4Ue TOACOCOB MM YTEUEK BO3AyXa MO OTAEABHBEIM HIEMEHTAM CHCTEMEI
(BO3OyXOBOIBI, (DJIAHIIBI, KAMEPEL, (PMIBTPEI U KOHTUIMOHEPHI ).

Ilpy caHHTApHO-THTHEHHYECKOM  HCNBITAHHH BeHTH/ISAIHOHHBLIX CHCTEM
ONpee 0T 00ECIEUNBAET JIA BEHTULALIMOHHAA CUCTEMA:

a) 3amaHHBIE 3HAUCHUA TEMHOEPATYPHl, OTHOCHUTEIBLHOM BIIAXKHOCTH U CKOPOCTH
OBIKEHUS BO3AyXa KAk B padoueill 30HE MOMENIEHN S, TAK U HA pa00INX MECTax;

0) TpebyeMyro 4UCTOTY BO31yXd KAK B OTHOHIEHWH COIEPIKAHUS MBLIM, TAK W Ta30B,
MapOB BPEIHBIX BEMIECTB U BJIATH;

B) HEOOXOIMMYyI  4HUCTOTY, TEMIIEPATYpy M  OTHOCUTEIBHYK  BJIAKHOCTH
MOCTYITAIOMIEr0 B MOMEMIEHUE BO3AYX A,

I) 3a0AHHBIE 3HAYCHUA TEMIEPATYPHl, OTHOCHUTEIHHOM BIAKHOCTH M JOMYCTUMOM
3aNMBUIEHHOCTH U 3ara30BaHHOCTH BO3AyXa yAATAEMOTO U3 MOMENIEHUS B aTMOC(hepy.

DG (PEeKTUBHOCTh CAHUTAPHO-TUTUEHUUECKON BEHTWJLALIAU CIEAYET OIMPENEIATH B
TEMJIOE U B XOJIOJHOE BPEMEHA TOJ4, TAK KAK OHA 3aBUCHUT OT HAPYKHBIX METE0POJIOTHY ECKUX
yCJIOBHM.

B mannoit pabore cCaHUTAPHO-TUTMEHNYECKUE UCITEITAHUA HE TPETYCMOTPEHHI.

Anmapartypa 1Ji TeXHHYeCKOIro KOHTPOJIA 32 padoToii BeHTHIALIHOHHBIX CHCTEM

CormacHo I'OCT 12.3.018-79 "Cucremsl BEHTWIAI[MOHHEBIE. MeTo bl
A9POONHAMMUUECKUX UCIBITAHUN' I U3MEPEHUA JABJICHUN U CKOPOCTEH OBHIKCHUA BO3ayXa

B Bﬂ.aﬂﬁmm OOJKHBI OBITH BEIOPAHBEI YYACTKH C PACIOJIOKEHUEM MEPHBIX
Ceprvb @@H E BT ORI EPHTEPAPI AR SHESMENEE ECTH TuApaBInueckux muameTpos (Dy , M) 3a MecToM
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BO3MYIIEHUA NOTOKA (OTBOARI, MMMOEprl, auapparMel W T.I.) U HE MEHEE [OBYX
TUIPABINYECKUX TUAMETPOB MEPEN HAM.

[Ipu OTCYTCTBMM NPAMOIMHENHBIX YYACTKOB HEOOXOOUMOM IMHBL JOIMYCKAETCH
pacmosarate MEPHOE CEUEHHE B MECTE, NENANIEM BBIOPAHHBIM I U3MEPEHUSA Y4ACTOK B

oTHOmeHNM 3:1 B HAOpaBICHUM [OBUKEHUA BO3ayxa. [UapaBmIudeckuil TUAMETP
ompenemsieTcsa no (popmye

Dh—4F

I1

roae F- mmmomiane, ME, IT — mepumerp ceuenus, M.

Jlommyckaercs pasMeniaTh MEpHOE CEUEHUE HEMOCPEACTBEHHO B MECTE BHE3AMMHOTO
pacmmmpeHus WIM CyXKeHus moroka. Ero pasmep B 53TOM ciydae MNPUHAMAIOT
COOTBETCTBYIOIIMM HAMMEHBIIIEMY pa3MePy KaHaa.

KoopnuHaTtel TOYEK M3MEPEHUM TABIEHUN M CKOPOCTEH, 4 TAKKE KOIUYECTBO TOUYEK
ompenemaroTca  (POPMOM M pazMepaMu MEPHOTO cedeHus no puc.l. MakcumamsHoe

OTEJIOHCHHC I{ﬂﬂpﬂ,’HHﬂT TOUCK H.?.MEPEHPH?I oT yKﬂEHHHLIK HA IIEpTEH{E‘ HEC TJOJIEKHO HpEBLIHlﬂTE
+10%.

A+ CUNW] e A

Puc.l KoopaunHaTs!l TOUEK M3MEPEHUN JABIEHUU U CKOPOCTEN B BO3AyX0BO1aX
mnmHApuIeckoro ceuenud npu 100< D >300 mm

KonmgecTBo n3MEpEHN B KAKI0U TOYKE TOIKHO OBITh HE MEHEE TPEX.

[Tpu ncnone30BaHNM aHEMOMETPOB BPEMS U3MEPEHUS B KAKIOW TOUKE JOIKHO OBITH
He me”ee 10 c.

Jlng aspoaMHaMHMYECKUX UWCHBITAHWUH BEHTWIAIMOHHBIX CHUCTEM MPUMEHAECTCH
CJIEYIONIas ammaparypa:

a) KOMOMHUPOBAHHBIM MPUEMHUK MHABICHUS - A1 W3MEPEHUS JUHAMHWYECKHX

OABICHUN NOTOKA NPU CKOPOCTIX IBUKEHUA BO3ayXa Oomee 5 M/C U CTATUYECKUX TABJICHUN B
yCTAHOBUBIINXCA MOTOKAX (puC.2);

-

' '
- +

KoMOMHMPpOBAHHEI TNPUEMHUK OABIECHUS (mMHEBMOMeTpudeckas TpyOka Iluro-
[Tpanari)
0) mupdpepennmnansasie Manomerpsrl kiracca ToaHoCTH OT (0.5 mo 1,0 mo 'OCT 11161-
71, TOCT 18140-77 n taromeper mo ['OCT 2648-78 - nnsa perucrpanuu IEpPENagoB
ITABJICHHI;
B) anemoMmetpsl mo ['OCT 6376-74 11 TepMOAHEMOMETPEI - /I U3MEPEHNS CKOPOCTEN
BO3QyXa HE MEHEE 5 M/C;
T) ﬂﬁwwmdmaizca TogHoctn He HWxke 1,0 - mna u3mepeHus naBneHus B
CEpTHd}Hh‘a y%%ﬁ@ﬂ%ﬁﬂgigﬁﬂemmﬂaﬁ
R P EVTHELE o IGpMAMETPEL Kitacca TouHoCcTH HE HMxe 1,0 mo I'OCT 13646-68 n
Teth:mapLI IV U3MEPEHMA TEMIIEPATYPH BO3AYXA;
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€) ncuxpomerprl kiaacca Tounoctu He Hwke 1,0 mo 'OCT 112-78 - nna uzmepenus
BJIAKHOCTH BO3yX4A.

Tpyoka IlTuro-Ilpanar/iss cocTONMT M3 ABYX TPYOOK, BCTABIEHHBIX OQHA B APYIYIO:
BHYTPEHHAS - COEQMHEHA C MOJIYMAPOBOM TOJOBKOM, HUMEIONMIEH OTBEPCTUE HA KOHIIE,
MpeaHAa3HAYCHA /I U3MEPEHUA MOJIHOTO JABJICHUS; HAPYKHAA - UMEET HA COTHYTOM Y4aCTKE
IBA OTBEPCTHA 1A U3MEPEHUA CTATUUECKOTO TaBICHU .

[Tpn npoBenennyn n3aMepeHn TPyOKY BCTABJIAIOT BHYTPh UEPE3 U3MEPUTEILHBIE JIFOUYKA
B CTEHKaxX BO3QyXOBOMOB. I'pyOKa yCTaHABIMBAETCA NMEPHEHIMKYJISIPHO K OCH BO3IYyXOBOIA
TaK, 9TOOBl HAKOHEYHHK €€ OBLI HAINPABIEH NMPOTHB ITOTOKA BO3QyXd, 4 OCh HAKOHEUHHUKA
OpL1a OBl MapasniensHa MOTOKY BO3AyXa (CM. ILUTAKAT HA CTEHE).

HUcnone3yemeri B padbore U -00pa3HBIM BOAAHOM MAHOMETD IO3BOJIIET H3MEPSTH
nasieHue B kre/M . JUTs mosTydeHns gapiieHns B [1a M3MepeHHOe 3HAYCHNe JAaBICHS CIeIyeT
YMHOKHUTH HAa 9,81m/c”. Ha puc.3 mokazaHa CXeMa W3MEPEHMUS ITOJIHOTO, CTATHYECKOTO H
OIUHAMWYECKOTO MAaBieHUU ¢ nomompro TpyOoku Iluro-Ilpanarna u tpex Bomamex U -
00pa3HBEIX MAHOMETPOB.

[Ipu ckopocTtsax BO3OAyxXa B BO3AYyXOBOJAX MEHEE 5 M/C  HCHOIB3YIOTCA
MUKpoManoMerpel. Cxema npucoenqunenus TpyOku [luro-Ilpangrng k Mukpomanomerpam
MOKa3aHsl HA pUC 4.

B neBou wactu puc.4 mokazaHa cxema MPUCOCIUHEHUS MIJAHTOB IMPUEMHUKA JABICHUA
K MUKPOMAHOMETPY IIPH U3MEPEHWN JABJICHUM HA BCACHIBAIOMIEH CTOPOHE BEHTHUIIAIIMOHHOMN
YCTAHOBKHM. 1aK Kak MpH STOM BHYTPH BO3AYyXOBOJA JABJIECHHE MEHBILE aTMOC(EpHOro, TO
HUKHUA MAHOMETP, COCOUHEHHBIM ILUIAHTOM C KOHIIOM TPYOKHM CTATMYECKOTO NABIEHUA,
MOKAKET CTATUYECKOE NABJIEHUE B MIJIMMETPAX BOISAHOTO CTONM0A (MJIM B KIJIOTPAMM-CHJIAX
HA KBAOPATHBEIM METP), U CTOJIOHK JKMIKOCTH B HEM OyJeT MOOHAT aTMOC(EpPHEIM IABICHUEM
HA VPOBEHb MOHIWKEHHOTO [ABIECHUS B BO3AyXoBoae. Ha BcaceiBaromiein CTopoHe
BEHTUJIATOpA CTaTHYECKOE napiieHne P Oyner MakCMMansHBIM, HO C OTPHULATENBEHEIM 3HAKOM.

C N

}

Puc.3. Cxema u3mepeHuns morHoro, CTaTHIECKOT0 U TMHAMWYECKOTO JABIEHUH C
nomonieio Tpyoku [Turo-Ilpanarns

Puc.4. Cxema coepunenus Tpyook lluro-Ilpanarng ¢ Mukpomanomerpamu

M
ﬂmﬂ%ﬁﬁﬁﬁ%ﬂﬁgﬁﬁl{ne Py (He3aBuCcMMO OT TOTO, NPH KAKOM W30BITOUHOM

CeprupMBATACIB0HOND ARABI EHFHAB ABMFKEDCHEBO3IYX - MOJOKUTEIBHOM WIM OTPHULIATEILHOM) BCETIa
Srane o noKuTEE AT IO 10¥R o moe nasnenue, paBHOe anredOpanveckoil CyMMe CTATHYECKOrO U
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OUHAMHYECKOTO JABJIEHUH, IO ITOKA3aHWIO JIEBOT0 MaHoMeTpa Oyaer mo abCOmrTHOMY
3HAYEHUIO MEHBIIE CTATUYECKOTO U MO 3HAKY OTPHUIATENBHO.

[TpaBeni ManoOMeETp NPUCOEINHEH K ABYM KOHIAM MPUEMHUKOB JABIECHUS U MTOKA3BIBAET
Pa3HOCTh MOJHOTO M CTATUYECKOTO JABICHUMU:

Py=-P— ('Ps) =P,—P=P,,

Tem cameiMm moaTBEpKAETCA, UTO Py MOTONKUTENRHO.

B mpaBoit gactu puc.4 noka3aHo pacrpeneneHue IaBI€HUS B BEHTWIAIIMOHHON CETH 34
BEHTUJATOPOM, TAE€ B BO3AYXOBOAE AABIECHUE BO3ayxa Oompme armocdeprHoro. CormacHo

5TOMY YCJIIOBHI0 MAKCHMAIbHAsA PA3HOCTH BBICOT YPOBHEH KUIKOCTH OyIET IMPH M3MEPEHUN
MOJIHOTO JABJIECHUA HA JIEBOM MAHOMETPE, TAK KaK

P =P+ Py.

[Ipu monoxurensHOoM 3Hake Py 3Ta CymMma yBEIMYMBAETCH, MOKA3BIBAEMOE MPABBIM
MaHoMeTpoMm P Oombiie armoc(epHoro.

Yacrora BpamleHHs KoJleca BeHTHIATOPaA H Bajga JJIeKTPOABHIaTe /s
OTpe/ie/IfIeTCH C MOMOIIBIO TAXOMETPA U CYETUMKA 000POTOB.

Cormacuao I'OCT 12.3.018-79 ucnerranus cnexyeT OpOBOIUTE HE paHee deMm dgepes 15
MUH ITOCJIE MYCKA BEHTHILAIMOHHOTO arperara,

[Tpn ucneITAaHUAX U3MEPAIOT:

GapoMeTpHUECKOe JABICHHE OKPYKAIoNel Bo3AymHoil cpensl B, , Ia(kre/m°);

TEeMIIEpaTypy MNEPEeMEeniaeMoro BO3AyXa CYXUM W  BIAXKHBEIM  TEPMOMETPAMHU
COOTBETCTBEHHO t U t_@ , “C;

TEMIIEpATypy BO31yxa B pabouel 30He momenmenus t, , °C;

OIUHAMHWYECKOE TABJIEHUE MTOTOKA BO3/IyXa B TOUKE MEPHOTO ceueHus Py; , I'IEI,(I{Ff:f’rn.rf3 ) ;

CTATUUYECKOE JABJICHUE BO31yXa B TOUKe MepHOro ceusnus Py |, ITa(kre/ ME);

MOJIHOE TABICHUE BO3AyXa B TOUKEe MepHOro ceuenusa P; , Ila (krc/ ME);

BpEM ITEPEMENIEHHA aHEMOMETPA MO IUIOMAAN MEPHOTO CEUEHUs, T ,C;

4UCI0 AEIEHUN CUETHOrO MEXaHu3Ma 000pOTOB MEXAHMYECKOr0 aHEMOMETpA 34 BpPEeMs
T 00BOIA CeYeHrd N,

quCII0 000POTOB N KOJIECA BEHTULITOPA U Bajla SJIEKTPOABUTATENLL, pan(od/MuH ).

HasHauyeHue u xapakTepucTuku Bo3ayxopacnpeaenurenei

B o9TrOoM pasgene pacCMOTPEHBI HA3HAYEHUE, YCTPOMCTBO W MPUHUMIT JEHCTBUA
BO3IyIIHOTO OyIIA U BO3AYXOPACIPEAETUTENS IPUCTEHHOTO.

Boznymneie nymm - Hanboaee s(pekTUBHOE CPencTBOo oOecnmedeHuss Ha MOCTOSHHBIX
paboumx wmecrax HOPMATHUBHBIX IapaMeTpoB MUKpokmumarda. OcobeHHo 5>((EeKTUBHO
MPUMEHEHUE BO3OYIIHBIX AYIIEM OPH TEIUIOBOM O0IMydeHMM padOdYuMX y MPOMBIILIEHHBIX
MeueH, Ipu padoTax ¢ HArPETEIMH CIIUTKAMH, 3arOTOBKAMM.

e it f

AOKYMEHT MNOANMCAH } éfl
an HHOW NQANKUCELIO
copmimar. 2RSS NIBEB O TATRY0K & BEPXHIM MONBOOM Bo3yXa Trna IT][B: I - Bo31yX0BOL; 2

Bnapeneu; lLlebayxoBa TaTbAHa AnekcaHopoBHa KO pnyc; 3 - Hal'[p dBJIAIOIITAA pE.‘I_I_IE'T Kd
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Cucremsl, MOAIONIUE BO3YX i1 BO3AYIIHBIX AYIIECH, HEIB3s COBMENIATh C CUCTEMAMMI
IPUTOYHON BEHTHUIIALINH.

Jlna obecneuenusa Ha pabouem MecTe 3aaHHBIX TEMIIEPATYP U CKOPOCTENU BO3ayXa OCh
BO3QYLIHOTO IMOTOKA HAIIPABJLAIOT HA TPYAL YEJIOBEKA TOPU3OHTAIBLHO WIN CBEPXY MO YIJIOM
45°, a gna obecrmeueHus AOMYCTUMBIX KOHIIEHTPAIMN BPEIHBIX BEMIECTB €€ HAMPABISIOT B
JULO (30HY OBIXAHUS) TOPU3OHTAIBHO WM CBEPXY MO yraoM 45°.

[Ipu gynmpoBannu mo cnocoOy HUCMAAOMIETO IMOTOKA BO3OYyX MOOAeTca Ha pabouee
MECTO CBEPXY ¢ MUHUMAIBHO BO3MOKHOTO PACCTOSHUSA CTPYEN OOJBIIOTO CEYEHUS U C MAJIOH
CKOPOCTEIO, HNPHU ASTOM TPEeOyeTcsa MEHBIIMM pPacxXxoJ BO31yXa M MEHBIIAA CTENEHL €ro
OXJIAKIEHUS MO CPABHEHUIO C OOBIYHEIM BO3AYIIHBIM JYIIEM.

Kpome CcTannoHapHBIX, MPOMBIILIEHHOCTh BEHIMYCKAET NEPEIBHIKHBEIE a3PATOPHI THUIIA
[TAM-24 u gp., KOTOPBIE IPUMEHSIOT U1 O00CIYKMBAHUA IUIOMIAA0K, HA KOTOPHEIX padoTaroT
HECKOJIBKO YEJIOBEK.

BosayxopacnpefeJJHTeIH pPa3IMYHBIX TUMOB HCHOJB3YIOTCA I  pacnpeneneHus
IPUTOYHOTO BO3AyXA M1 BEHTUIALMHM, HATPEBAHMUSA M OXJIAKICHUS MOMENIEHMH, Kak
MPaBWIO, HEUIOTEPMUUECKUMH TYPOYIEHTHBIMHM CTPYAMH (KOMIIAKTHBIMHU: BECPHBIMHU HIIN

3aKPYYE€HHEBIMHU ).
B mpakTuke MCMOJIB3YIOTCS HUIMHAPUIECKNE U KOHUYECKUE, IPUCTEHHEIE, ITAHEIEHEIE,
KAMO3UMHBEIE W [IEJEBBIE,  NPUKOIOHHBEIE,  MOOTOJOUYHBIE W JPYTHE€  THIIBL

BOOAYXOpACOPENETUTENEH B 3aBUCUMOCTH OT MX HA3HAUEHUS M YCIOBUI MPUMEHEHHUS.
Ha puc.8 mokazan TpexCTOPOHHUN MPUCTEHHBIN BO3ayxopacmnpenenurens thuna BII,
MPEAHA3ZHAYEHHBIN 11 MOAAYH BO3AyXa HEMOCPEICTBEHHO B pa0OUYIO 30HY.

Seeidd]
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Puc.6. [Ipucrennsiit Bo3gyxopacnpenenurens tTuma Bl

Tpexcroponnue mnpucrenneie Bosayxopacnopenemuremn TtunoB Bl u HB
ycTanaBimBawTrca Ha ypoBHe (0.7-2.5 m or mona. Ilpm BeIXOZE CTpys OTKIOHAETCA OT
ropusontamt Ha 8-10° B HampaBaeHWM IBWKCHHMS BO3ayXa B BO3AyX0oBojae. Pacuer
MPUCTEHHBIX BO3AYXOpACOPEIEIUTENEN NPUBEIEH B [ S| 1 ApYyrol CHEeUATEHON JIMTEPATYPE.

[Topanok BermomHeHus pabOTHI:

I. M3yuuThs TEOPETHUYECKUI MATEPHAIL.

2. Omnpenenurs OCHOBHBIE TEXHUYECKHE INMAPAMETPHI BEHTWIALMOHHON YCTAHOBKM:
OPOM3BOIUTEIBHOCTE BeHTHAATOpA, Ly, monHeit Hamop BeHntumaropa, Py opu
3a0AHHOM 4YacTOTE€ BpANIEHMA KOJECAa BEHTWIATOPA N MU PACXOIyeMyIo
SMEKTPOABUTATENEM BEHTIWIATOPA MOIIHOCTE, N.

3. llocTpouTh XapakTEPUCTUKY BEHTUILAIIMOHHOU CETH.

Texnnka 0e30MacHOCTH NPH BbINOJIHeHHH J1A00paTOPHLIX padorT.
1 Bce CTVICHTEI, CBA3AHHBIC C paboroii B maboparopun, 00A3aHBI MPOUTH

" OOKYMEHT popn
WHCTPYKFAEKTPIHOAESRMITACHO MY BBITOJIHEHUTO paﬁﬂT, O 4YeM paCIHCBIBAIOTCA B JKYypHAIE

CepTidPEEiC ERPTIOPTEXirhKe Bes0TdCrocTn.

Bnaneneu: Dayxosa TaTeAHa AnekcaHgpoBHa
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2. K paboram mo skcruryaranuu siaekTpoyctanoBok n0 1000 B (ycranoBOUHEIX,
OCBETUTENIBHEIX, TEXHUYECKUX CPEICTB OOYUEHHSA M SJIEKTPUYECKUX MANIWH) OOIMYCKAKOTCA
IWNA, HOPOMENIIAE MEOUIMHCKUN OCMOTP W HMHCTPYKTaX IO oOxpaHe Ttpyza. He
HIEKTPOTEXHUUECKOMY MEPCOHANY, SKCIUIyaTHPyIOHIEMY JsieKkTpoycranoBku no 1000 B,
IPOIIEANIEMY UHCTPYKTAK U HPOBEPKY 3HAHUU IO 3IEKTPOoOE30macHOCTH, nmpucBanBaercs |
KBATU(PUKAIMOHHAA TPyMOa JOMYCKA ¢ O(POPMIEHHUEM B KYpPHAIE YCTAHOBIECHHOW (DOPMEI C
00s3aTENBEHON POCTHUCHI0 OPOBEPSIOMIETO U MIPOBEPSIEMOTO.

3. Bce munia, cBa3anneie ¢ paboTon B 1abopaTtoprn, JOKHEI COO0IaTh MPABIIIA
BHYTPEHHETO TPYIOBOT0 PACIOPAIKA, YCTAHOBICHHBIE PEKUMBI TPYId U OTIBIXA.

Bonpocsl 11 cobeceToBaHHA:

| . TUTIEI BEHTHIIAI[NH.

2. OcHOBEI pacuera BO3ayx000meHa.

3. OunCTKa BEHTUHIIMOHHOT O BO3IyXa.

4. Nonnsamus Bo3ayxa.

5. TpeOoBanua npenwpABIsSEMBIE NOPH TEXHUYECKOM MCIBITAHUM BEHTUIALMOHHOU
yCTAHOBKH.

4.CaHuTapHO-TUITHEHNYECKUE HOPMEI MPENBABIIEMEIE ITPH TEXHUYECKOM HCITBITAHUH

BEHTHUJIALIMOHHBIX CHCTEM.

5. AntmapaTtypa A TEXHUIECKOT 0 KOHTPOJIA 3a padOTON BEHTWIAILMOHHEIX CHCTEM

CIIMCOK PEKOMEHJIYEMOMU JINTEPATYPBI

1. IlepeyeHs OCHOBHOM JINTEPATYPbI:

1.CoBpemeHHEIE MATEPHAIBI M CHCTEMBI B CTPOUTENLCTBE |IDINEKTPOHHBIA pecypc]:
METOQUYECKUE YKA3aHUA K BBRIIIOJTHEHHUIO PACYeTHO-rpaduueckoil paboTel O CTYIEHTOB
Bcex (opm o00yuenusa wampaBiaeHuil noarotoBku 08.03.01 CrpouremsctBo u 08.05.01

CTpOUTENECTBO YHUKAIBHBIX 30aHUM W COOPYKEHUM/ — OJIEKTPOH. TEKCTOBBIE
nanHeie.— M.: MOCKOBCKHI TOCYIapCTBEHHEIN CTPOUTENBHEIN yHUBEpcureT, IbC ACB,
2015—40 c.

2.Kanmyctun, ®@.JI. CpoiicTBa CTPOUTENBHBIX MATEPUATOB W M3AEIMU: 11a00pPaTOPHBIN
OPAKTUKYM : yueOHO-MeToanueckoe mocooue / @.JI. Kanycrun, A.M. Cniupugonosa, 1.B.
®omuna ; Munucrepcteo oOpazoBanusa u Hayku Poccuiickon Depeparum, Y paasCckui
(penepaneHeii yHUBEpPCUTET MMEHU nepBoro [lpesmpenra Poccum b. H. Emsnuna. -
ExarepunOypr : U3marenscrBo Y pamsckoro yausepcurera, 2014. - 93 c.

3.ABopkun, JI.U. Crpouremsnoe marepuanosenenue / JILH. JIsopkun, OJI. JIBopkun. - M.
: Ungpa-Unxenepus, 2013. - 832 c.

2. IlepeyeHBb 1ONOJTHHTE/ILHOM JJHTEPATYPbI

. Jdomromonor, C.II. CoBpemeHHbIM copaBOYHUMK 10 runcokaprony: C. L
Honromonos- PocroB w//l: ®enuxc, 2009.1. bagpun, I'M. CopaBounuk cTpouTen:
cunpaBounuk/ I'. M. baneun, B. B. Crebakos- M.: ACB, 2007.

2. Kaprpair, II. Kupmmanas kmanka. Ypokn macrepa: [mep. ¢ aunri.]/ I1. Kaprpaur-

CII0.: BXB-Ilerepoypr, 2011.
3.  M.M. l'anmoes, U.M. I'ycekos, JI.K. Epmonenko, B.W. Jlunskos, E.T. Cepora, b.A.

Crenanos, 2.B. ®umimonos. CrpourensHeie Matepuansl. ¥ 9eOuuk. — M.: U3-marenscTBo
ACB, 2004. — 440 c.

4., Yapuanumze, A.lll. Merammosenenue: koucnekt jgexkimi/ A. lII. Uapuanume- M.:
JeJIin opunr, 2008.

5. PriOrwes H.Aﬁugﬁ;)menbﬂﬂe MarepuaroBeaeHue: Y yed. mocodue s CTPOUT. CIIEIL.

Bygﬂnﬁﬁypgﬁm BAdvl: Bercmas mkomna, 2004.
EEPT“‘*J““?“ fﬁccéﬂﬂﬂﬁﬁrﬁﬁ?ﬂﬁﬁ?@ﬂ@ﬂﬁﬁmﬁ%%mﬂa CTPOWUTENBHEIX MarepuanoB: Y4ed. mocodbue/ K.H.
e Sﬁﬁ“ﬁfﬂﬁ“ﬂﬁﬂ?ﬁﬁ”ﬁ KynekoB- M.: Beicmas mxkoua, 2004.
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7. Texnomorusa O€TOHA, CTPOUTEIBHEIX M3ACIHMNA U KOHCTPYKIUN: Y4YEOHUK I BY30B/
FO.M.baxenos, JI.A.Aimumos, B.B.Boponun u np- M.: U3n-so ACB, 2004.

8. Ilomos, K.H. Crpourensusie marepuansl u uzgenua: yuednuk/ K.H. ITormoB, M.b.
Kamno- M.: Bercmasg mxosma, 2002.

9. CoBpemeHHBIE OTAEIOUHEIE U 00IMIIOBOYHEIE MaTepuansl/ moa pen. A.H. FOnguna.-
Pocros u /[lony. @ennkc, 2005.

Ilepeyens pecypcoB HHPOPMANMOHHO-TE/IeKOMMYHHKAIIHOHHOM ceTH
«AHTepHET», HeOOXOTUMBIX /IJISI OCBOSHN S THCIHILIHHBI

I. www.tehlit.ru- Snexrponnas OMOMIOTEKA TEXHUYECKOU TUTEPATYPEI
2. dic.academic.ru — Online crmoBapu v SHIMKIONEINH
3. www.techdocument.nfo — Texmokyment - JlOKyMEHTHI mid WHMKEHEpPA, CTPOUTEIH,

IMPOEKTHPOBIINKA, CTYIEHTA...
Y
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MHWHUCTEPCTBO HAVYKHU U BBICHIET'O OFPA30BAHUS POCCUNMCKON ®EJIEPALINN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICHIETI'O OBPA30OBAHUA
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[Iaruropcknii uacruryt (pumian) CKOY
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no mucuurmHe ««MHxeHepHsie CUCTEMBI 30aHUH U COOPYKEHHUH (TEmIorazocHadxenue ¢
OCHOBAMH TEILIOTEXHHUKH)»
oy cTyaeHToB HanpaBiaeHus noarotoBku 08.03.01 CrpourenscrBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Beenenue

Meronnueckne ykazaHusa W 3a0aHUSA IS BBIMOJHEHUSA CAMOCTOATEIBHON pPabOTEI
cryaeHTaMu 100 gaucnumuinHe  «VHkeHepHBIE  CUCTEMBI 30aHMML W COOPYKEHUM
(TerutorazocHaO¥keHue C OCHOBAMU TEIUIOTEXHUKH)» I[M0 HANPABICHHUID HOATOTOBKH
Oakamaspos: 08.03.01 CrpourenscTao.

Meronnueckoe mocodue COOEPKUT BECh HEOOXOIMMBIM MATEPHUAJT IJIS BBITOJTHEHUS
CAMOCTOATENLHON PadOTEI MO muciUIiHe «MHKeHEepHBIE CUCTEMBI 3TaHUH U COOPYKEHUMN
(TEIUI0Ta30CHADKEHNE ¢ OCHOBAMH TEILUIOTEXHHUKH )».

B 1manHOM METOAMYECKOM NOCOOMHM HOPUBEAEHBI TEMBI M BONPOCHL  UiA

CAMOCTOATCIIBHOT O H3YUCHH A.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. O0mas xapakTepHCTHKA CAMOCTOATEILHOH padoThI CTY/IeHTA
2.

CamocrosrensHas padora — 370 BUJ yUCOHOM AEATEIBEHOCTH, BEITOIHAECMBIA YIANIUMCS
0e3 HEemoCpEeNCTBEHHOT0 KOHTAKTA C IMPENOMABATENIEM HWJIM YHPABIAEMBIM IPEIOIaBATEIEM
OMOCPEAOBAHO UYEPEe3 CHEIMAIbHEIC YUEOHBIE MATEPHANbl; HEOTHEMIEMOE 00A3aTEIBHOE
3BEHO Mporecca 00ydeHus, MPenyCMAaTPUBAIOIIEE MPEXKAE BCEr0 MHAMBHAYAIBLHYH PadOTy
YUANIUXCsa B COOTBETCTBUM € YCTAHOBKOM HPENOJABATEN WM YueOHMKA, IPOTPAMMEI
00yueHU.

Ha coBpemMeHHOM 5Tame CaMOCTOATENbHYIO padOTy CTyOeHTa CAEAYET pa3deinuTh Ha
pabory ¢ OyMaW)HBIMH HWCTOYHUKAMHM WH(OpPMAIIMM, T.€. y4eOHMKAMH, METOOUYECKUMHU
mocoOmaMu, MoOHOrpauaAMH, JKyPHAJIAMH H T.O0. W OJJIEKTPOHHBIMM HCTOYHHKAMH
WH(OpMAINH, T.€. JOCTYII K 3IEKTPOHHBIM pecypcam uepes Murepuer.

Ceromaa CcaMOCTOATENBHYI0 paldOTy CTyZeHTa HEBO3MOXKHO MNPENCTABATHE 0O€3
HCIIOJIb30BaHusa uH(popmanuoHHou cerun — MHarepner. HeoOxogumocTh MCIOB30BAHUA
MutepHera BO3HHUKAET HE TOJIBKO IIPU IIOATOTOBKE K MPAKTUUYECKUM M CEMHUHAPCKUM
3aHATUAM, HO, B OOJBIIEN CTENEHW, IPU HANUCAHWWA PA3JINYHBIX HMCCIEN0BATENLCKAX M
TBOpUYECKUX pador. MHuorue coBpeMeHHBIE MOHOTpa(UU, MEPUOINIECCKHUE KYPHAIBI M3IAHEL
TOJBKO B JIEKTPOHHOM BUAE U C HUMH MOKHO MO3HAKOMUTHCA TOJIEKO B HTEpHETE.

Henn u 3aJa4Yd CaAMOCTOATEJIBLHOH padoThI: (POPMUPOBAHME CHOCOOHOCTEN K
CAMOCTOATEIBHOMY MO3HAHWID W OOy4eHMI0, TIOMCKY JIUTEPATYPHI, 0000meHu:o,
O0(pOPMIJIEHHIO M TPEACTABJICHUIO IMOIYUCHHEIX PE3YyALTATOB, UX KPUTHUECKOMY AaHAIU3Y,
MOMCKY HOBEIX W HEOPAMHAPHBIX PENIEHHH, APryMEHTHPOBAHHOMY OTCTAUBAHUIO CBOMX
MPEIJIOKEHNI, YMEHUH MO OTOBKY BEICTYIUICHUH U BEICHUSA JUCKYCCHI.

KoMnereHnuun ﬂﬁ}"lﬂlﬂﬂlEFﬂEﬂ, [l)ﬂpMHp}'EMhlE B pe3yi/ibTare 0OCBOCHHA THCIHILIHHbI

WHiekc @opmynupoBKa:

Croco0eH mpuHUMATE pemeHns B Npo(pECCHOHATEHOM C(pepe, NCIOMB3Ys TEOPETUIECKUE
OIIK-3 | OCHOBEI U HOPMATUBHYIO 043y CTPOUTENBLCTBA, CTPOUTEIHPHON WHAYCTPHUHU MU KUIIAIIHO -
KOMMYHAJIBHOTO X035JUCTBA

Croco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACIHOPSAOUTENEHYIO U
OIIK-4 | OpoeKkTHYI0O OOKYMEHTAIMIO, a4 TAaKKE€ HOPMATHUBHBIE IIPABOBEIE A4KTBI B 00sacTH
CTPOUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUIUIIHO-KOMMYHATBHOTO X035AHCTBA

3. ILnaH - rpauk BbINOJTHEHHA CAMOCTOATEILHOH padoThI

Ko mpr CpencrBa u O0BeM 4acoB, B TOM HHUCIIE
peaTM3yeMBIX TEXHOIOTHH CPC | KonrakthHas | Bcero
" Bun nearensHOCTH
KOMIIETCHITHH, OIIEHKH pabora ¢
CTYIEHTOB
WHIUKATOPa(0 OpEenoaaBatr
B) eIeM
Ounasa popma oOyueHUA
I cemectp
OITK-3 [TonroroBka K Otuér 9 | 10
(U1-1 eHiddedT fopnmdipakTHaIeCKM (MTHUChMEHHBIH )
) HHOI NOAMNMCh
CEPTHdJHHITZ%%?}gEgKB EBEEEDEE?E;“%E;‘E%&% -
Bnapeneu; Hﬂﬁ%x@“&sﬁl; AHEHEQ&MGH:TOHT CIIEHOC CDGECE,I[DBHI—H’I 18 2 20
OIIK-4 (M/I-1 | u3yuenue mureparypel e
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Ceptu

OIIK-4; 10 TeEMAM
NJ1-2 OIIK-4; No 1-6
NJI-4 OIIK-4; [Togroroska K Otuér 9 1 10
UJ1-5 OIIK-4; 1ab0paTOpPHEIM (MMCEMEHHBIN )
HJ1-6 OIIK-4) 3AQHATHAM
Beimomenue Konrponenas 13.5 1.5 15
KOHTPOJIBEHOHN PAaOOTEI padora
Tect Tectupoanue | 11,25 1,25 12,5
Hroro 3a 5 cemectp | 60,75 0,75 67.5
Utoro | 60,75 6,75 67.5

4. KGHT[)G.]II:.HI:JE TOYKH H BHALI OTHE¢THOCTH II0O HHM

Texyumuii KOHTPO.Ib
PeliTHHIOBasl OLleHKA 3HAHUI CTYIeHTA (B c/Iy4asix, IpeJyCMOTPEeHHbLIX HOPMATHBHbLIMH
akrama CK®DY).

Ne /o Bug nestensHOCTH CTYIEHTOB Cpoxkn KomuaecTtBo
BBIITOJTHEHHS OamioB
1 [TpakTuueckoe 3angarue 4 nenens 20
2 [TpakTueckoe 3andarue 8 Henens 20
3 KonrponsHas pabora 12 nepens 15
HUTtoro 3a 5 cemecTp 55

MakcuManbHO BO3MOKHBIN OayT 3a BECh TEKYINIUH KOHTPOJIb YCTAHABIMBAETCA PABHBIM
55. Tekymiee KOHTPOIBLHOE MEPONPUATHE CUUTAETCS CHAHHBIM, €CJIM CTYAEHT ITOJYYHUI 34
Hero He MeHee 60% OT yCTaHOBIEHHOIO [UIA 3TOTO KOHTPOJIA MAaKCHUMAJIBHOrO Oaa.
PeilTuHroBeIll Oayi, BBICTABISIEMBIM CTYAEHTY 34 TEKYIIEE KOHTPOJBHOE MEPOHPHUATHE,
COAHHOE CTYOEHTOM B YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOIBHBIX MEPONPUATHA CPOKH,
ONpEeneAETCA CAEaYNMM 00pazom:

Ypoeenv evinonnenuns xonmponvnoco | Peitmunzoewtit 0ann (6 % om MakCUMaibHO20
3a0anHUA danna 3a KOHMPOJIbHOE 3a0aHle)
Omauunbiu 100
Xopowuu 80
VooaremeopumenvHulii 60
HeyoeremesopumenbHblii 0

[Tpomexyrounas arrecrauus B (pOpMe 3a4eTa
[Iponiemypa 3agera kak OTIOEABHOE KOHTPOIBHOE MEPONPUATHE HE MPOBOIUTCA,
OLICHUBAHWE 3HAHUN 00y4aromerocs MPOUCXOIUT IT0 Pe3yJIbTaTaM TEKYIEr0 KOHTPOJIA.
3ader BBRICTABJIACTCA IO pPE3yabTaTaM padOTEI B CEMECTPE, MPHU CAAYE BCEX KOHTPOIBHBIX
TOYEK, MPEIYCMOTPEHHEIX TEKYIIUM KOHTPOJEM ycmneBaeMocTu. Ecmi mo uroram cemecrpa
oOyuaronuiica wumeer oT 33 nmo 60 OamnoB, eMmy CTAaBUTCS OTMETKA «3a4TEHOX.
O0yuaromemycs, UMEINIEMY IT0 UTOTaM cemecTpa meHee 33 0a/ioB, CTABUTCS OTMETKA «HE
3a4TEHOY.

KomiuecTBO 0a110B 3a 3a4€T (S439) IPU pA3IUUHBIX PEUTUHTOBEIX Oajutax

AOKYMEHT DDWEIHHIH{HE IO PEe3yAbBTATaAM pabdOTEI B CEMECTPE

pukar:  2COPEIEFIETOBRIE AP MECIUILTHHE Kon4yecTBO 0aJ1710B 32 3a4eT (S;04)
Bnaperie ljfﬁﬁﬁé?fﬁ'ffﬁf‘mﬁﬁ’iﬁﬁ%ﬁf‘hl B cemecTpe (R,.,)
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S0<R.,<60 40
39<R.n<50 35
B3<R.n<39 27

R..< 33 0

llkana nepecuema peumunzo6020 6ania no oucyunIUHe
6 OYeHK) No J-OaLIbHOU cucmeme

Peiimurnczoevtit 0ann no oucyuniume Ouenka no 5-0a11bHOU cucmeme
88 — 100 Omauuno
72 -87 Xopouo
53-71 Vooesrnemeopumenvro
<353 HeyooenemeopumeinbHo

5. Mertoanueckue PEKOMEHIAIHHA 110 H3YUYCHHIO TEOPETHYECCKOI'O MaTepHaIa

[Ipu camocTOATETLHOM HM3Y4EHHM TEOPETHYECKOr0 MAaTrepuaia Mo JUCIUILUINHE
WNuxeHepHple CUCTEMBI 3JaHAHM W COOPYKEHHM (TEILUIOra30CHAOXKEHHE C OCHOBAMM
TEMJOTEXHUKH )" CHEAYET NPUAECPKUBATECA CAECAYIOMMX 00MMX YKA3aHWN:

"

PexoMeH/JAIIHH 110 OpraHU3alHH padoThI ¢ THTEpaATYpOil

Pabora ¢ nureparypoil - 00A3aTeIbHBIIT KOMIOHEHT JIOOOW HAYYHOU OEATEIBHOCTH.
Cama Hay4yHas JMTeparypa ABJLETCA BRICHIMM CPEICTBOM CYIMIECTBOBAHUA U PA3BUTHA HAYKH.
3a Bpemsa OpeOBIBAHMA B BBICIIEH MIKOJE CTYAEHT MOOJDKEH W3YYUTh U OCBOUTH MHOTO
yueOHMKOB, CTATEN, KHUT U APYTrOil HEOOXOIMMOU s OyAYIIETO CIEIMATNUCTA JTUTEPATYPEI
HA POOHOM W MHOCTPAHHOM S3BIKaX. B CBA3M € 3TUM mepen CTyAeHTaAMH CTOUT Oonmpmas u
BAYKHAA 3a7a49a - B COBEPIIECHCTBE OBIANETh PAIMOHAIBHEIMU ITPHEMAMH PAOOTEI ¢ KHUKHBIM
MaTEPUAIOM.

[Tpucrymas k pabore Hag KHUTOM, CIEAYET CHauanaa O3HAKOMUTHECA C MATEPHAIIOM B
I[ET0M: OTJABJICHHUEM, AHHOTAI[UEH, BBEACHHMEM M 3aKJFOYEHUEM NOYyTEM OErioro uTeHWs-
MPOCMOTPA, HE AEJIad HUKAKHNX 3aIMMCeN. DTOT NPOCMOTP HO3BOJIUT HOMYIUTh NPENCTABIECHUE
000 BCEM Marepuane, KOTOPEIM HE00XOAUMO YCBOUTE.

[Tocme 3TOr0 Cnegyer mepexoauTs K BHUMATEIBHOMY YTCHHIO - INTYIUPOBAHUIO
Marepuana mo TaaBaM, paszaenam, maparpadam. 3TO camas BakHAsg 49acTe padOTHEI IO
OBJIAICHUIO KHIKHBIM Marepuaiom. Yurare craenyer npo ceds. (IIpu sTom uumraronmmin
MEHBIIE YCTAET, YCBAUBAET MATEPUAI MPpUMEPHO HA 25% OvICTpee, 10 CPABHEHUIO C UTEHUEM
BCIIyX, HMEET BO3MOKHOCTh YIEIUTE OONbIIE BHUMAHUA CONEPKAHNUIO HATUCAHHOTO M JIy4Ile
OCMBICIUTE €r0). Hukorma ne cnenyer o0OXoauTes TpyaHbee MecTa KHUTH. VX Hamo uurare B
3aMEAJICHHOM TEMITE, YTOOBI Ty4I1€ MOHATE U OCMBICIIHTE.

PexomMeHayeM BO3BpAMIATECA K HEMY BTOPOM, TPETHUM, YETBEPTHIN pa3, 4TOOBI TO, 4TO
OCTAJIOCh HEMOHATHEIM, JOTMOJIHATE U BBIACHUTE IPHU IIOBTOPHOM YTEHUH.

M3yuaa xkaury, Hamo oOpamiate BHUMAHWE HA CXEMBbI, TAOIWIIBI, KAPTHI, PUCYHKMH:
paccMarpuBark uX, OODYMBIBAThE, AHAIN3UPOBATH, YCTAHABIWBATE CBA3bL C TEKCTOM. JTO
MTOMOJKET MOHATH U YCBOWUTH M3yYAE€MBIM MaTEPHAI.

[Ipu urenun HEOOXOAMMO MHOIB30BATHCA CIOBAPAMHU, YTOOBI BCAKOE HE3ZHAKOMOE
CJIOBO, TEPMHUH, BBIPAKEHHUE OBIIIO ITPABIIBHO BOCIIPUHATO, MOHATO Y 3aKPEIUIEHO B ITAMSATH.

Hano crpemuthca BeipaOOTaTh ¥ €€0A HE TONBKO CO3HATENBHOE, HO M OETJIOE UTEHHE.
Oco0eHHOo 3TO yMEHHE OyAET MOJE3HBIM IIPU OEPBOM OPOCMOTPE KHUTH. OOBIUHO CTyaeHT |-
2 Kypca IpHu U3BECTHON TPEHHUPOBKE MOKET BHUMATEIHHO M COCPENOTOUEHHO TPOUnTaTh 8-10)

T H
CTPAHNII R Hay M ARG LBLEPATKIE 3AMICH TPOYMTAHHOTO. MHOTHE CTYIEHTBI MPOYNTHIBAIOT
Ceprvchde6 CTPAHMIEYABIHO5 KPEETES0MAoto00 CEaNIIIKOM MEAJIEHHBIA TEMIT UTEHUS HE MTO3BOJUT U3 YUUTh

SR o1 S BAKIEE n HKIBIE craTen xkamrn. OOyuasce OBICTPOMY UTEHHIO (CAMOCTOATEIBHO
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WM Ha CHENMAIBHEIX KypCax ), MOKHO MpoduTkeIBaTh 10 50-60 crpanun B 4yac u gaxe Oomee.
OnHOBpPEMEHHO TTPHOOPETAETCS COCOOHOCTE KOHIIEHTPUPOBATHECA HA BAKHOM M CXBATHIBATH
OCHOBHOHM CMBICJI TEKCTA.

3amice M3y4aeMOro - JIydmas Omopa mamATH Mpu padoTe ¢ KHUTrom (tem Oonee
HAy4YHOHU ). Yuras KHUTY, CIEOYyeT OENaTh BRIMUCKHW, 3APUCOBKU, COCTABIATE CXEMBL, TE€3UCHI,
BBIIMMCEIBATE HU(PPEI, IATATHI, BECTH KOHCIEKTHI. 3aMUCh M3y4A€MOM JHUTEPATYPhl JTy4dIIe
NEIaTh HATIAIHOW, JIETKO 0003pUMON, PACWIEHEHHON HA a03a1lbl U MyHKTHL. UTO MPOYUTAHO,
IPOAYMAHO M 3aITUCAHO, TO CTAHOBUTCA AEHCTBUTENBRHO JUUHBIM JOCTOAHUEM PaOOTAIOMIETO
C KHUTOH.

OCHOBHOW MNPUHIMIO BHEIOUCHIBAHUS W3 KHUTU: JHMNIB CAMOE CYIIECTBEHHOE U B
Kparganmien (popme.

PazmiuaroT Tpu OCHOBHEIE (POPMBI BEIITUCEIBAHUAL:

1. JlocnmoBHasg BBEIMMCKA WJIM LHUTATA C LENBI MOIKPEIUIEHUA TOTO0 WM HMHOTO
MOJI0KEHUA, ABTOPCKOT0 AOBOAA. JTa (popMa HNPUMEHAETCA B TE€X CIIydasxX, KOTAd HEIb3S
BEINTUCATE MBICIE ABTOPA CBOMMH CIOBAMM, HE PUCKYS MOTEPATH €€ CyTh. 3AMUCh I[UTATHI
HAA0 OPAaBMJILHO O(QOPMUTE: OHA HE TEPHUT HPOU3BOJILHON MOAMEHEI OJHUX CIOB APYTHUMM;
KXy IUTATY HAAO0 3aKIFOUYUTH B KABBIUKM, B CKOOKAX yKa3aTh €€ UCTOYHUK: (PAMUIIMIO U
WHUIMAIEI ABTOPA, HA3BAHUE TPYAa, CTPAHUILY, TOJ U3JAHUS, HA3BAHUE U31ATEIbCTBRA.

[lutnpoBanue crenyer MpPOW3BOAUTE TOJNBKO MOCIE O3HAKOMIECHHS CO CTAaThEU B
LEIOM WM € OMMKAMIIUM K IIUTATE TEKCTOM. B NMPOTMBHOM CIydyae MOMKHO BBIXBATUTE
OTHEIBHEIE MBICTH, HE BCET/IA TOYHO MW ITOJHO OTPAKAIONIUE B3TJLABI ABTOpPA HA JAHHBIN
BOIIPOC B IEMOM.

Kcepo- u (QorokomupoBaHue (CKaHUPOBAHWE) 3aMEHAET PACTOYAIONIEE BPEMA
BBEIMTUCHLIBAHWE TOCIOBHEIX [TUTAT!

2. Bemmucka "mo cMeicny” unm Te3ucHas (popma 3ammcH.

Tesucer - 510 Kparko CPOPMYIMPOBAHHBIE CAMHUM YUTAOIMIMM OCHOBHBIE MBICIH
aBTopa. JT0 camas gyudmaa popma 3amiacu. Bece Buabl HayuHeIX pador Oynyr Oe3ynmpedHsl,
ecnu OyayT HAMmMCaHBl TAKUM 00pa3zoM. Jlemaercs Takas BBITHCKA C TEMHU JKE MPABWIAMH, UTO
W OOCJIOBHAM I[UTATA.

Tesucer OpIBatOT Kkparkume, COCTOSAMIME W3 OTHOTO MPEATOKEHHs, 0€3 pa3zbsICHEHUMN,
IPUMEPOB M A0KA3aTEIbCTB. [71TaBHOE B TE3UCAX - YMEHUE KPATKO, 3aKOHYEHO (HE Tepsd
CMBICT) C(OPMYyIHPOBATE KAXKIOBIM BOIMPOC, OCHOBHOE mOmoxkeHue. OBIameB HMCKYCCTBOM
COCTABJIEHUS TE3UCOB, CTYJIEHT YETKO U MPABUJILHO OBIAJIEBAET U3YUAEMBIM MATEPHATIOM.

3. KoHCOeKkTHBHAA BBIMHUCKA WMeEeT OOJIBIIOE 3HAYEHHE JIA OBJIANCHHUSA 3HAHWUAMUA.
Koncmekr - Haubonee s(pdexturHas Qopma 3amucell mpu W3YICHUHM HAYUYHOM KHUTH. B
OAHHOM CJIy4d€ KPATKO 3aMUCHIBAIOTCS BAKHEWIIUE COCTABHBIE MYHKTHI, TE3UCHI, MBICIH U
unen tekcra. [logpoOnenit 0030p comepkaHusas MOKET OBITh BANKHBIM MOICHOPEEM IJIA
3AIMOMUHAHUS ¥ BCIOMOTATEIBHEIM CPEACTBOM IJIS HAXOKIECHUS COOTBETCTBYIONIMX MECT B
TEKCTE.

Jlenags B KOHCIIEKTE TOCIOBHBIE BEITUCKM OCOOEHHO BAKHBIX MECT KHWUTHM, HEIb3S
OOOYCKAaTb, 4TOOBI BECh KOHCHIEKT ObLI "CIUCBEIBAHWMEM' C KHUTH. Y CBOEHHBIE MBICITH
HEOOXOOUMO BBIPA3UTE CBOMMHU CIOBAMM, CBOMM CJIOTOM U CTHJIEM. |BOPUECKHN KOHCHEKT -
HauOoee 1eHHas u doraraa popma 3amicu U3y4aeMoro MaT€pHaid, BKIIOYAONIAA BCE BUIEI
3QMUCEN: U IJIAH, U TE€3UC, U CBOE COOCTBEHHOE 3aMEUaHUE, U IIUTATY, U CXEMY.

O030p TEKCTAa MOKHO COCTABUTE TAKKE MOCPEACTBOM JIOTUHIECKOU CTPYKTYPBI, BMECTO
TOTO, YTOORI CJIEMOBATH MOBECTBOBATEIILHOH CXEME.

C moMONIEI0 KOHCOEKTUBHOW BBIMMCKH MOJKHO TAKKE COCTABUTH MPENTOKEHNUE O TOM,
KAKME TEMBI OCBEMIAIOTCA B OTAEIBHBEIX MECTAX PA3HBIX KHUT. J[OMIOJHUTENBEHOE yKa3zaHWe

HOMED OB SR SHIISWRSHARES HAXOKITEHNE DTHX MECT.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Ipu cocraBaeHuM BBIAEPIKEK IE€I€COO00OPA3HO MOCIETOBATEARHO MPUAECPKUBATECA
OCBOEHHOM cucTembl. Ha 5ToM 0a3e MOKHO COCTABUTE CBOH APXMB WJIM KAPTOTEKY BAKHBIX
CHEIATBHBIX MYOJIMKAIAMN IT0 TPEIMETAM.

KOHCIEKTHI, TE3UCHI, LUTATEI MOTYT UMETHh ABE (POPMBI: TETPAIHYIO M KAPTOUHYIO.
[Ipu Terpamnon ¢Qopme kaxaomy ydeOHOMY MNOpenMery HEO0OXOAMMO OTBECTH OCO0yIO
OTAEIBHYIO TETPAIb.

Ecnu ucnons3yercsa kaprognas popma, TO 3aMUCH CIEAYEeT IENaTh HA OJAHOW CTOPOHE
kaprouku. Jlna ynoOCTBa mONMB30BaHMA BBEPXY KAPTOUKM HAA0 HANHUCATh HA3BAHUE
U3ygaeMoro Bompoca, ¢amuimio aBTopa, HasBanue u YJIK (yHuBepcaspHas pecaruuHas
KJIaCCU(PUKALIMA ) U3yIaEMON KHUTH.

Kaproykn MOKHO HMCHONB30BATh CTAHOAPTHBIE WM HM3TOTOBUTH CAMOCTOSTEIHHO W3
Oenont Oymarm (momyBarmana). Kaprouku OOBIUHO XpaHAT B CHEIUATBHBIX ANIMKAX WA B
KOHBEPTAX. JTa CHUCTEMA KOHCIEKTHPOBAHMA UMEET PAN MPEUMYIIECTB NEPEN TETPATHOM:
KapTouykaMu yOoOHO ITONIB30BATHCA HPU AOKIANAX, BBEICTYIUICHHUAX HA CEMUHApPAax; TAKOU
KOHCIOEKT JIETKO ITOHOJHATE HOBBEIMM KAPTOYKAMM, MOKHO M3MEHUTH HOPAIOK HX
pACTIONIOKEHN, TOOMBAACEH DOJIEE YETKOM, IOTUUECKON O CIET0BATEILHOCTH 310 KEHUA.

M, nakoHen, MOXHO HOPUMEHATH A 3THUX K€ IEIEH MEPCOHAIBHBIN KOMITBIOTED.
Cengac CymieCTBYET BEIMKOE MHOMKECTBO CAMBIX PAa3IMYHBIX IPUKJIAJHBIX [POTrPaMM
(opranaii3zepoB U mOp.), KOTOPEIE 3HAUYUTEIREHO 00JIETUaroT padoTy IMPH COCTABICHUHN BBIIMUCOK
13 HAYUHOM M CHenuansHOU ymreparypel. Mcnons3ya cers Internet, MokHO momydare yike
TOTOBBIE MOAOOPKU JIUTEPATYPHI.

MeToanueckne ykasaHUfl 110 CaAMOCTOATE/ILHOMY H3Y4YeHHIO JIATepaTrypsl IO
TeMaM

BaxHBIM ATAamoM ABIAETCA MOAOOP M M3YUEHHE JUTEPATYPHI MO UCCIEAYEMOU TEME.
[Tomumo yueOHOUM M HAYYHOM JIHUTEPATYPHI, 00A3aTENBHO MCHOJIB30BAHUE W HOPMATHUBHO-
MPABOBBEIX AKTOB. Hemb3sAd MOOAMEHATE M3YUEHHUE JNUTEPATYPHI UCIOJIb30BAHUEM KAKOW-TMOO
OTHOW MOHOTpA(PUM WM JIEKIMKA N0 u30paHHOU TeMe. Tak xke peKOMEHAYETCS UCHOIb30BATh
UH(OPMALHIO, PA3MENICHHYIO HA O(UIIHANEHEIX cauTax cetu MHTepHeT, CChIIKM Ha KOTOPEBIE
yKa3aHel B CIIMCKE PEKOMEHIYEMOM mureparypel. B mpomnecce padboTel Han pedepaTuBHBIM
VCCIENOBAHUEM U COOPOM JIMTEPATYPHI CTYAEHT TAKKE MOKET 00pamniaTeCsa K MPernoaaBaTento
38 UHINBUAYAIBHEIMH KOHCYJIbTAIUAMHU.

Ina ©Oonee »sddektuBHOTO yCBOEHMA WH(OPMAIIUM CTYAEHTY HOPEIIATAIOTCA
crnenyromue cnoco0sr 00padboTKkN Marepuana:

l. Annomauyusa - Kpatkas 000O0MIEHHAs XAPAKTEPUCTUKA MCTOUHMKA, BKIIOYAOMIAA
WHOTA U €r0 OLEHKY. JTO HAMKPATUANIIee U3JI0KEHUE CONIEPKAHNA NEPBUYHOTO JOKYMEHTA,
naromiee obmiee npencrasiaeHne. OCHOBHOE €€ HA3HAUYEHUE - NATh HEKOTOPOE MPENCTABICHHUE
0 HAay4yHOU padore C TeM, 4TOOBl PYKOBOIACTBOBATHCSA CBOMMH 3AIUCAMU HPU BEIITOJTHEHUH
paboOTEI MCCIEN0BATENLCKOTO, peepaTnBHOro xapakrepa. [losromy anHoTammu He Tpedyercs
M3JI0KEHUSA CONEPKAHUS MPOM3BEACHUSA, B HEM JHIIb HNEPEUUCIAIOTCS BOMPOCH], KOTOPHIE
OCBEMIEHEI B MEPBOUCTOYHHUKE (COAEPKAHNE STUX BOIIPOCOB HE PACKPBIBAETCS). AHHOTALMA
oTBEUAeT HAa BONpocC: «O gyem rOBOPUTCA B MEPBUYHOM TEKCTE?», JAET NMPEACTABIECHUE TOJIBKO
O TJIaBHOU TEME U MEPEUHE BOIIPOCOB, 3aTPATMBAEMEIX B TEKCTE TEPBOUCTOYHHKA.

2. Koucnexmupoearue - TpOLECC MBICICHHON MNEPEPAdOTKH W HUCBEMEHHOHN
¢uxcaruu wHGOPMAIMM, B BUIOE KPATKOTO W3TOKEHHUS OCHOBHOTO COMEPKAHUSA, CMBICTA
Kakoro-nu0o tekcra. Pe3ynbraroM KOHCIIEKTUPOBAHMSA ABJIAETCSA 3aNMCh, ITO3BOJIAIONIAA
KOHCOEKTUPYIOMIEMY HEMENJIEHHO WM Yepe3 HEKOTOPhIH CpPOK C HYXKHOH MOTHOTOH
BOCCTAHOBUTE ITOJyUYeHHYI0 umH(popmanuro. [lo cyru, koncnekr npencraemier cobou 0030p

Hayqaemgﬂﬁwﬁﬁiwﬁiﬁﬂﬂepmammﬁ OCHOBHBIE MEBICIM TEKCTa 0€3 moapoOHOCTEH H
Ceptudh BEO PUCTEIEHNBHEOTPaneil0Hs016ro 9T00R OCYIIECTBIATE ATOT BUA PAOOTHI, B KakKIOM

e onKPETHE M CYEAETEBRE mIvMo rpaMOTHO PEIHTE CIenyonHe 3aTauM:
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- COPHEHTHPOBATHCA B OOMIEH KOMITO3UIIMM TEKCTA (YMETEH ONMPEAEIUTH BCTYIUIEHHUE,
OCHOBHYIO 9aCTh, 3aKTIOUEHUE);

- YBUAETH JTOTUKO-CMBICTIOBYIO CYTh UCTOYHHKA, HOHATHE CUCTEMY M3JIOKEHUSA ABTOPOM
WH(OPMAIIMH B LIEJIOM, 4 TAKKE X0 PA3BUTUA KAKION OTIEIEHON MBICIIH;

- BBIABUTE OCHOBY, HA KOTOPOM MOCTPOECHO BCE CONCPIKAHUE TEKCTA;

- ONPENEMUTH AETATUIUPYIONIYIO MH(OPMATIHIO;

- TAKOHUYHO C(PpOpMymMpOBaTE OCHOBHYIO MH()OPMAIINIO, HE MIEPEHOCA HA MUCHMO BCE
EJIUKOM U JOCIOBHO.

M3yuaa mureparypy, HEOOXOOUMO CAMOCTOATENBHO AHAIW3UPOBATHL TOUKH 3PEHUA
ABTOPOB, MPOBECTU CAMOCTOSATENLHYIO OIEHKY UYXKHX Cyk)IeHuH. Ha oCHOBe mcciemnoBaHus
TEOPETUUYECKUX MO3UIMH CTYAEHT IOJIKEH CAEIATh COOCTBEHHBIE BEIBOAEI U 00O0CHOBATE HX.

He menee BaHBIM SBIISAETCA AHAITWU3 CYNIECTBYIOMIMX HOPMATHBHO-IPABOBBIX AKTOB:
MEKIYHAPOIHBIX OOTOBOPOB, COTNTAIIEHWM, KOHBEHIIWH, HOKYMEHTOB, MIPUHATHIX B PaAMKAax
MEKIPABUTEILCTBEHHBIX ~ OPraHrW3aluii W HA  MEKAYHAPOOHBIX  KOH()EPEHINSX,
HAIMOHAJIBFHOT O 3aKOHOJATENLECTBA TOCYIAPCTB.

MeToauueckHe peKOMEH/IAIHH 110 MOJAN0TOBKE K TECTHPOBAHHUIO

TecrupoBanue apmgerca (PopMON HPOMEKYTOUHOTO, a TAKKE HTOTOBOTO KOHTPOJIA
3HAHUH CTYIACHTOB. [€CTHUPOBAHHUE CTHMYIHMPYET CHUCTEMATHUECKYI0 pad0Ty CTYACHTOB B
TEUCHUE  HECKOJBKMX  CEMECTPOB, UTO  IOBBIIAECT  MO3HABATEILHO-TBOPUYECKYVIO
HAmpaBJICHHOCTE camMo00pazoBanuia. [Ipn moaroToBke Kk TeCTUPOBAHUIO HEOOXOIUMO HAPIITY
C OCHOBHOH y4eOHOUW mHUTEpPATYpPOM MCHONB30BAaTh CHPABOYHYIO, JOTMOJHUTEIBHYIO
JTATEPATYPY.

BEeIITOTHEHNE TECTOBBIX 3aJaHUM TPEOYeT MPUMEHEHUA 0a30BEIX TEOPETUYECKUX
3HAHWH.

Pexomenoauuu o1a ycnewiHozo mecCmupoeanHun:

1. BuumaTenpHO mpOUYUTANTE BOMPOC, MOCTABICHHEIN B 3aJaHHH.

2. Y0emuTecs, 9T0 BOMIPOC IMOHAT IIPABUILHO.

3. BeiOepuTe npaBUILHEIN OTBET, OCHOBEIBASICH HA CBOMX 3HAHMIX.

4. Ecmm 5TO OTKPBITEII BOTPOC TECTA, MPOBEPHRTE CBOIO TPAMOTHOCTH, TOYHOCTB
(p OpMYITHPOBKH.

5. Ecim 3arpynHA€TECE OTBETUTE, MPOIIYCTUTE BOIPOC, HE TEPSIA BPEMEHHU, IEPEUTUTE K
cienyronieMy. Ecmm octanercs BpeMs, BEPHETECh K TPYAHBIM BOIPOCAM.

6. Ecnu TOUHO HE 3HAETE OTBET, PA3MBINUIANTE, UCHOIB3YS METO UCKIIOYEHUA, METO
CPaBHEHUH, 3HAHUS TT0 CMEKHBIM JTUCIIUTLIMHAM.

Ha Beimonmnenue 1 3aganus recra orBOOUTCA 1| — 2 MUHYTHI.

Kpumepuu oyerusanus umozo8 mecmupo8aHus.;

90% mpaBUIBHBIX OTBETOB — OLIEHKA «OTJIMIHOY,

80% mpaBUIBHBEIX OTBETOB — OIEHKA «XOPOIIO»,

70% mpaBUIBHBEIX OTBETOB — OIEHKA «YIOBJICTBOPUTEIEHO,

meHee 60% mpaBWIBHEIX OTBETOB — OIEHKA «HEYAOBIETBOPUTEIEHOY.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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CIIUCOK PEKOMEHJYEMOM JINTEPATYPBI

1. IlepeyeHs OCHOBHOH JINTEPATYPHI:

1.CoBpeMeHHBIE MATEPHATBEI U CUCTEMBI B CTPOMTENLCTBE | DNEKTPOHHEIM pecypc:
METOQUUECKNE VKA3aHUA K BBEIMOMHEHWUIO pacueTHO-Tpauueckon padOTel miIsi CTYOEHTOB
Bcex (popm oOyuenua nampaBrennid noarotoBku 08.03.01 Crpouremscreo u 08.05.01
CTpPOUTENLCTBO YHUKANBHBIX 3JAHUN U COOPYKEHHM/ — IIEKTPOH. TEKCTOBBIE NAHHBIE.—
M.: MoCKOBCKMY TOCYIAPCTBEHHBIN CTPOUTENLHEIM yHUBEpcuTeT, bC ACB, 2015.— 40 c.

2. Kanyctun, @.JI. ColicTBAa CTPOUTENBHEIX MATEPHUAIOB U M3AETUMN: J1a00PATOPHEIM
OpPAaKTUKYM : ydeOHo-meronuueckoe mocobue / @.JI. Kamycrun, A.M. Coupugonona, 1.B.
@®omuua ; MunucrepcrBo oOpazoBanus u Hayku Poccuiickont Deneparmu, Y paibCKAM
(¢penepambuell  yHUBEpcUTET uMeHu mnepBoro llpesmpmenta Poccum b. H. Enmenuma. -
ExarepunOypr : U3narenscrBo Ypansckoro yausepcurera, 2014. - 93 c.

3.JIBopkun, JI.U. Crpourensnoe marepuanosenenue / JI.W. JIsopkun, O.J1. JIBopkus.
- M. : Undpa-Unxenepus, 2013. - 832 c.

2. IlepeyeHs TONMOJTHHATEILHOM JIHTEPATYPLI

I. MonromonoB, C.II. CoBpemennsii cnpaBouHuk 1m0 rtuncokaprony: C. IL
Homromonos- PocroB w//: @enuxc, 2009.1. bageun, I'M. CopaBouHuk CTpOUTEN:
cnpasouynuk/ I'. M. baneun, B. B. Crebakor- M.: ACB, 2007.

2. Kaprpanr, II. Kupnuunaa knanka. Ypokun macrepa: [mep. ¢ anri.]/ I1. Kaprpairr-
CII0.: BXB-IlerepOypr, 2011.

3. M.M. I'anmoes, U.M. I'ycekos, JI.LK. Epmonenko, B.U. Jlunskos, E.T. Ceposa, b.A.
Cremanos, J.B. ®@umimonoB. CtpourenbHele marepuaiel. ¥y ueOnuk. — M.: M3-marenscTBo
ACB, 2004. — 440 c.

4. Yaguanumse, A.lll. Merannosenenue: koacnekt Jekii/ A. I, Uasuanumsze- M.:
HeJln npunt, 2008.

5. PeibreB, M.A. CrpourensHoe marepuanoBeneHue: Yued. mocoOue mid CTPOUT.
cuen. By30B/ M.A. PeiOseB- M.: Beicmas mkomna, 2004.

6. [Tomor, K.H. Onenka xauecTBa CTPOUTENBEHEIX Marepuanos: Yued. mocodue/ K.H.
[Tomos, M.b. Kagno, O.B. Kynmskos- M.: Beicmas mxkona, 2004.

7. Texnonorusa O€TOHA, CTPOUTENBHEBIX U3ETUN U KOHCTPYKIUN: Y UeOHUK 714 BY30B/
HO.M .baxenos, JI.A.Amimos, B.B.Boponun u gp- M.: U3n-so ACB, 2004.

8. Ilomoe, K.H. Crpourensusie matepuanel 1 m3nemus: Y ueOnuk/ K.H. ITomos, M.b.
Kanmo- M.: Beicmags mkosa, 2002.

9. CoBpeMeHHBIE OTAEMOYHBIE M OOJMIOBOYHBIE Marepuansl/ mox pex. A.H.
FOnmuna.- Pocros v /[{ony. ®enuxkc, 2005.

IlepeueHs pecypcoB HH(POPMATHOHHO-TeJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHEeT», He0OXOTHMBIX /LISl OCBOCHHSI THCIHILTHHBI :
4. www.tehlit.ru- Snekrponnas OMOMMOTEKA TEXHUYECKOH JIMTEPATYPHI
dic.academic.ru — Online cioBapu U SHUMKIONEANN
6. www.techdocument.info — Texmokyment - JOKyMEHTHI Uii WHMKEHEpPA, CTPOUTEI,
MPOEKTUPOBIIMKA, CTYAEHTA. ..

LN
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MeToaH4YeCcKHe YKA3AHHA K 3a4eTy:

Bonpocsl k 3auery

ba3oBblii YpOBeHBb
Bonpocs! (3anaga, 3amannue) s MPOBEPKH YPOBHA 00Y4EHHOCTH

3HATH
1.

e I ol

O o0 1 B = O

e Al

he

10.
1.
12.
13.

14,
15.
16.
17.
18.

OCHOBHBIE MOHATHUA U OMPEAETECHUSI TEXHUIECKON TEPMOINHAMUKHU.
YpaBHEHHE COCTOSHUA TEPMOTUHAMHIECKOU CHCTEMBEI.

[lepBeIii 1 BTOPON 3aKOHBI TEPMOJUHAMHUKH.

Tepmognuammuecke MpoECCH UIEATBHBIX Ta30B.

[Tpsvoit 1 oOparnae ukia Kapro.

YpaBHEHHE COCTOSHHS PEATBHBIX I'a30B

OCHOBHBIE MOHATHA U OMPENEIEHUA MPOIIecca 0OMEHA TEMIOTOM.
Teopus rennonposoagnocTu. 3akon Oypee.

Tennonepenaua.

. TenmoBasa U30aAIMA.

. Kpureprn mogobusa. Buner kpurepuansHBEIX yPaBHEHUM.

. Tennonepenaua nmpu KOHAEHCAIINH.

. U3nyuenue.

. MuKpOK/MMaT DOMENIEHHUA.

. HopmaTtuBHeIE TPEOOBAHUA K MUKPOKIMMATY MOMEMIEHUN PA3TUYHOTO HAZHAUCHUA.
. Termnosou OajaHC MOMEIIEHU.

. Tenmo3arparsl Ha OTOTUIEHHUE 3TAHUN.

. Tenmonorepu uepes Orpaaarone KOHCTPYKINAM.

. Kimtaccnpukanmsa cucrem oTonneHus.

VYMeTh, BI1a1eTh

Tenmonocurenn.

CucreMbl BOOIAHOTO OTOIIJICHH.

CucreMsl TapoBOTO OTOILIEHHUS.

CHUCTEMBI BO3YIIHOTO OTOMICHUS.

CuCTeMBI NAHENBEHO-TYIUCTOTO OTOTUICHUA.

MecTHO€ OTOIIIIEHHE.

Knaccnpukanmusa CUCTEM BOOAHOTO OTOIIEHUA.

Pazmenieniie, yCTpOMCTBO M MOHTAX OCHOBHBIX SJIEMEHTOB CHCTEM BOJSHOTO
OTOILJICHHA.

[lupkynamnoHHOE JaBIE€HNE B CUCTEMAX BOISHOTO OTOIJIEHUS.

OCHOBEI THAPABIMYECKOTO PACUETA TEILIOMPOBOAOB CUCTEM BOIIHOTO OTOILICHUA.
[Tpucoemuuenue cucTemM ropauero BOI0CHAOKEHUS K TEILIOBBIM CETAM.
Bo3n1yx000MeH B MOMENIEHUH 1 CIOCOOBI €T0 OTIPEAEIEHM .

Kimaccn(ukarms cucreMm BEHTWIAIMN, OCHOBHBIE CXEMEI IMOJAYN U YAAIECHUA BO3OyXa
U3 IMMOMEIIEHHH.

EcrecTBeHHAA BEHTWIALIMA KHUJIBEIX U 0OMIeCTBEHHEIX 3JaHHIH.

Mexannueckas BEHTWIALMA 0OMIECTBEHHBIX U NPOU3BOICTBEHHBIX 3JaHUH.
BeHTuisToper.

CucreMbl KOHTUIIMOHUPOBAHUSA BO3OyX4A.

Knmaccnukams n 000pynoBaHuEe CUCTEM KOHIUIITUOHUPOBAHUA BO3YXa.

JOKYMEHT MNMOANCcAH Ls
SNEKTPOHHOW NMOANMWUCEID IloBLIIeHH LI YPOBE€Hb

Ceprnd BBOTI POTBI (38X @A ATAHAC )P BICHPOBEPKH YPOBHS 00y4EHHOCTH

Bnaﬂenﬁjnafu]fﬁaymsa TateAHa AnekcaHgpoBHa
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l. OromurensHBIE TPUOOPEI CUCTEM BOISHOTO OTOILICHUA.
2. Pa3menienne U yCTaHOBKA OTOMUTENBHBIX OPUOOPOB.
3. IlpucoemnHenue UX K TEIUIOMPOBO IAM.
4. Tennossie ceru. CnoCoOBI NPOKIAAKH TEILIONPOBOIOB.
5. Ilpucoemuuenue TenaonOTPeOILIONINX CUCTEM K TEILIOBEIM CETSIM.
6. TennoBBIE MyHKTHI.
7. CrpourensHbie TPEOOBAHUA K MOA3EMHEIM KaHataMm u momemenusam L[ TTI.
8. TennoBas M30aA1IMA U AHTUKOPPO3UHHAS 3aNIUTA.
9. Knaccudukanms CUCTEM rOpAUEro BOTZOCHAOKEHUA
VMeTh, BI1a1eTH
l. OromurensHBIE TPUOOPEI CUCTEM BOISHOTO OTOIJIEHUS.
2. Pa3menieHne U yCTaHOBKA OTOMUTENBHBIX OPUOOPOB.
3. IlpucoemnHenue UX K TEIUIOMPOBO TAM.
4. Tennosrie ceru. CnocoOBI MPOKIAIKH TEILUIOMPOBOIOB.
5. Ilpucoemmuenue TenaIO0MOTPEOIAIONINX CUCTEM K TEIJIOBBIM CETSIM.
6. TennoBeIE MyHKTHI.
7. CrpourensHeie TpeOOBAHUA K MOA3EMHBIM KaHataMm u momemenusam L[ TT1.
8. TennoBas M30yA1MA M AHTUKOPPO3UMHAS 3AMINUTA.
9. Knaccuukanusa CHCTEM rOpsA4ero BOGOCHAOK CHIA
10. [TonATHE O TPOTUBOABIMHOM 3ANMIUTE 3TAHUM PA3TMUHOTO HA3HAYECHU L.
11. TpeboBanus  moxkapHou  0€30maCHOCTHM MNPW  BEHTWIALMM  [MOMENIEHUHU

nponu3BOICTBAMHU Kareropuit A, b u B.
12. Y CcTpOoUCTBO BHYTPEHHUX Ira30IIPOBOIOB.
13. IIpaBuia ucneITaHUA U MPUEMKH CHCTEM ra30CHAOKEHNA.
14. TorummBo, TemIOTa CrOPaHUs, YCIOBHOE TOILIUBO.
15. XapakTepuCTUKN TOMIUBHBIX YCTPONCTB.
16. KorenbpHbi€ yCTAHOBKY MAJION U CPETHEH MOIIHOCTH.
17. KoHCTpYKIUA KOTIIOB /I TEIUIOCHAOKEHMA 31aHN .
18. TpeboBanusa Kk MOMENIEHUAM KOTEIBHBIX

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MUHUCTEPCTBO HA VKU U BBICIIIETO OBPA3OBAHUS POCCUNCKOM
®EJIEPALINNU
®EJIEPAJILHOE TOCYTAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
VUPEXJIEHUE BBICIIIETO OBPA30OBAHMS
«CEBEPO-KABKA3CKUI ®EJTEPATLHBIN YHUBEPCUTET

[Taruropcknii uacruryt (pumian) CKOY

MeToanueckue yKka3aHus
10 BEIIIOJTHEHUIO KOHTPOJILHEIX PadoT
no mucuuIumHe «MHKEHepHEIE CUCTEMEI 3MaHUH U COOPYKEHUN (TEIUIora3ocHaldxeHue C
OCHOBAMH TEILIOTEXHUKH )
o cTyneHToB HanpaBiaeHus noarotoBku 08.03.01 CrpourenscTBo
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1. Ilens, 3amauu u peami3yeMel€ KOMIIETEHIUH ..

2.  @opmyIMpOBKA 3aTaHUS U €TO 00OBEM ..
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BeeeHune

Meroquueckue ykazaHua W 3a0aHUA UL BEIMOJTHEHWUS KOHTPOJBHBIX padoT
CTyOAeHTAaMHM 10 jaucnuiuinHe  «VHkeHepHBIE CHCTEMBI 30aHUM W COOPYKEHUH
(TerurorazocHaOxkeHue C OCHOBAMU TEIUIOTEXHUKHW)» MO HANPABICHUIO MNOATOTOBKHU
OakanaBpos: (08.03.01 CrpourenscTBo

Meroanueckoe mocodue COOEPKUT BECh HEOOXOIMMBIM MATEPHUAJ AJIS BBITOJTHEHUS
KOHTPONBHOH padoTel mo guciunianHe «MHxkeHepHBIle CUCTEMBI 3JAHUM WU COOPYKEHHUM
(TEII0Ta30CHA0KEHNE ¢ OCHOBAMH TEIIJIOTEXHUKH ) ».

B 1anHOM METOAMYECKOM NOCOOMM HOPUBEAEHBI TEMBI M BOOPOCHl  AJA
CAMOCTOSATEFHOTO U3YUEHUS U BBITTOJHEHNS KOHTPOIBHBIX PadoT.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. Heas, 3a7a4u U peain3yeMbie KOMIIETeHIIHA
YueOnbeim mnanom crnenpaneHocTH, 08.03.01 CrpourenscrBo, mpemycMarpuBaercs
HAMMICAHUE KOHTPOJBHOM padOTel MmO AUCIUIUIMHE. JTOT BHA MHCBMEHHOM padOTHI
BBINTOJIHACTCA KaXKOBIM IO, MO TEMAM BBIOPAHHBIM CAMOCTOATENBHO. [lepeuens Tem

pa3padaTEIBACT CA MPEMOIABATEIEM.
KouTpomsHas paboTa — caMOCTOSTENBHBIN TPYI CTYIEHTA, KOTOPBIU CIOCOOCTBYET

yrayOnéHHOMY U3YUEHHUIO MPOUIEHHOTO MATEpHaa.

[le,ib BbINOJTHAEMOM padoOThI:

- MOJYYUTh CHENHAIBHBIE 3HAHUA IO BEIOPAHHOU TEME;

OcHoOBHBIE 32/1a4H BbINOTHAEMOMH padoThbI:

1) 3akpenyieHne NOJy4EeHHBIX paHEE TEOPETUIECKUX 3HAHMI;

2) BeIpaDOTKA HABBIKOB CAMOCTOATEILHON PAOOTHI;

3) BEIACHEHUE MOATOTOBIEHHOCTH CTYAEHTA K OyAymien MpakTHuIeCcKou padbore;

Becr mponecc HamicaHusa KOHTPOJILHOU Pad0OTE MOKHO YCIOBHO Pa3IeaUuTh Ha
CJIEAYIOMIUE ATAITHL:

a) BEIOOp TEMEI I COCTABIEHHNE MIPEABAPUTEIRHOTO IAHA PAOOTHI;

0) cOop HayuHOH MH(POPMALIUN, U3 YIEHUE JIUTEPATYPHI;

B) AHAJIM3 COCTABHEIX YACTEH MPOOIEMBL, U3T0KEHHUE TEMBI;

r) o00paboTka Marepuana B LIEIOM.

Tema koHTpONBEHOU PAOOTEI BEIOUPAETCA CTYIEHTOM CAMOCTOATENBHO U3

MIPEATOKEHHOTO CIICKA TEM.
[ToaroroBky KOHTPOJIBEHOUN PA0OTHI CIEAYET HAYMHATE C MTOBTOPEHUSA

COOTBETCTBYIOMIETO pa3aena yaeOHuKa, yaeOHBIX OCOOUI MO0 JAHHOU TEME U KOHCIIEKTOB
KU NPOoUnTaHHEIX paHee. [Ipucrynares Kk BeImosHeHnto paboTel 0e3 N3ydeHus 0CHOBHBIX
MO0 EHUI U TTOHATUM HAYKHU, HE CIEIYET, TAK KAK B ATOM CJIyuae CTYIEHT, KaK IMPaBUIIO,
MJI0X0 OPUEHTHUPYETCA B MATEPUATIE, HE MOKET OTTPAHUUNTE CMEKHBIE BOIIPOCHL U
COCpPEOOTOUYUTE BHUMAHHUE HA OCHOBHBIX, HEPBOCTEIMEHHBIX PO 0IeMax paccMarpruBaeMoi

TEMBEL.
[Tocne Be1OOpa TeMBI HEOOXOIMMO BHUMATEIBHO U3YUUTE METOTUUECKUE
PEKOMEHAIMH MO MOATOTOBKE KOHTPOIBEHOM PA0OTHI, COCTABUTE ILTAH PAOOTEI, KOTOPBIM

OOJIKEH BKIFOYATE OCHOBHBIE BOITPOCHL, OXBATHIBAIONINE B IIEJIOM BCIO NMPOPAOATEIBAEMYIO
TEMY.

KoMmnereHnuuu ﬂﬁ}"lﬂlﬂll[EI‘ﬂEH, [l)ﬂpMHp}'EMhIE B pe3y/ibTarTe OCBOCHHA THCIHITJIHHBI

Hanmenosanme ko MITCTCHIIHH

MHnekc dopmynupoBKa:

Crroco0eH mpuHUMATE PEmEeHusa B Tpo(eCcCuOHanBEHOU cepe, UCTTONB3YS TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATHUBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEIBEHON WHAYCTPHUHU WU KWJIAIIHO -
KOMMYHAJIBHOTO X035JUCTBA

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
OIIK-4 | mpoekTHYI0 OOKYMEHTALMIO, a4 TAaKKE€ HOPMATHUBHEIE MPABOBEIE A4aKTEI B 00IacTu
CTPOUTENLCTBA, CTPOUTEIEHON HHIYCTPUH M KIINITHO - KOMMYHAJIBHOT O X035 UCTBA

2. @®opMYJHPOBKA 3a1aHUH H ero 00 beM
BEIMOHUTE TEMIOTEXHUUECKHUE PACYETHI B COOTBETCTBUU C 3aJAHUEM ITPEMMOAABATEA.

OO0BeM KOHTPOIEHOU Pa0OTEI 25-30 mICTOB.

-QOKYMEHT NOANVESIT TOBITAKHOCTHEIN PEKUM H BO3IVIIHEINA PEXKUM 3TAHUI, METOIRI 1
Tema ISJ%GPDHHDM MOAMNUCHIO P o P s ’ :

Ceptuchukar:  2C0000043E9ABBBY52205E 7 ERBSH&ob R HX obecrieueHus

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Bapuanr 1.

baszoeblil yposeHs 3amanue | Pacder TonmnmHEBl yTEIUISIONIETO CII0A 0 THOPOIHON
OJTHOCIIOMHOW U MHOTOCITOMHOW OTPakKIA0NIEN
KOHCTPYKIIHH.

3aganue 2 Pacder TOMIMHEI YTEIAIONIErO CI0A HEOTHOPOTHOM
OTHOCIIOMHOW U MHOTOCIIOMHOW OTPakIA0NIEN
KOHCTPYKITUH.

3amanue 3 Pacyer TONMMHEI YTEMIAIONIETO CI0A HEOJHOPOIHOU
OJTHOCIIOMHOW ¥ MHOTOCIIOMHON OTPak AA0mIEN
KOHCTPYKI[HH.
Termmorexunuecknil pacueT HAPYKHOTO OTPaKICHUA
3aganue 4 (MOKPBITUA).
Pacder TOMIMHEI YTEIUIAIOMIETO CA0A KOHCTPYKIIUU TTOJIOB
HAJ MOABAJIOM M MOJITOEEM.
Temmmorexnnyeckuil pacuer yrerIeHHBIX MTOJIOB,
3amaHue 5 PpacIoIOKEHHBIX HEMOCPEACTBEHHO HA JIArax.

Termmorexnuueckuil pacyer yTenJaeHHBIX MT0JIOB,
3aganue 6 PpacmoIOKEHHBIX HEMOCPEACTBEHHO HA TPYHTE.

TemmorexHunyecknil pac4eT CBETOBRIX MPOEMOB.

Jamanue 7
TermmmorexHnyeckuil pacuer HAPYKHBIX OrPaAKICHHUU.
TermmorexHnyecknuil pacueT HAPYKHBIX JIBEPEL.
HHoewiutenuviti 3aganne 9 TermorexHM4YeCcKuil pacuer KOHCTPYKUUW MOJIOB HAax
Vpo6eHb MO ABAJIOM M IO ATOTBAMHA

3. MeroanuyeckHe peKOMeH/IAIHHA K KOHTPOJLHOH padore
Mcxonneie naHHbIe A1 BEIDOTHEHUS KOHTPOIBHOM PadOTHI

1. Teorpa(pnueckmii palioH CTPOUTENLCTBA 31aHUS (MYHKT MOCTOSHHOTO MPOKUBAHUA
CTYIEHTA)
2. Knumarnueckue nanneie panona (cm. tao. 13):

a) pac4eTHas 3UMHA A TEMIIEPATY PA HAPYKHOTO BO3AYXa IJIA MIPO-EKTUPOBAHU S CUCTEMBI
OTOMIECHUS

f PH — '::'C;
6) CpemHss TEMITEpATypa HAPYKHOTO BO3AYXA 32 OTOMUTEIBHBINA CE30H

C _ )
4 F om GC;
6 ) l‘lpﬂ,[[ﬂﬂ}KI’ITEJ]LHGCTE OTOIIMTCIBEHOIO CC30HA

n= CVT;
OOKYMEHT NMoanncAaH
BNEKTPOHHOW MOAMMUCHIO

Ceprudurate PHACHETHAN STIMHTA TENMITEPATYpa HaApYKHOr 0 BO31yXa I IIpo-
Bnageneu: ebayxoea TaTeAHa AnekcaHgpoBHa

EI{THPGBHHHH CHCTCM BCHTHJIAILIHNH
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ff )P GeHM

°C.

3. BrakHOCTHBIH PEIKAM TTOMETIEHUH — HOPMATEHEIH (P = 50-60 %).
4. OCHOBHBIE XapaKTEPUCTUKHU 30aHUA (CM. puc. 1).

Hapyxubie cTeHBl — W3 Kkupnuda 0e3 HapyKHOU O00JMIIOBKH, C BHYTPEHHEU

M3BECTKOBO-MECOUHON MITYKATYPKOM TOJNIMHOU

6|_|_[]" = 0902 M.

Tun KUpMUMYHOM KIAAKU HAPYKHBIX CTEH MPUHATH 10 TA0I. 1.

Tadoaumna 1

Xapaxrepucr [Tocnennsaa nuudpa yuednoro mmdpa

ed 1|23 [4|5|6[7]8[9]0
HADVKHBIX

Ty . W3 rimmuasaHoro kupnuyaa) M3
KUPOUIHOU CIUIMKATHOTO
Kosppunue

HT 0,82 0,814 | 0,812 | 0,871 0,842
TEMJIOTIPOBO]

HOCTHU

Kos¢pdument TEMIOMPOBOAHOCTH  INTYKATYPKHU

dairr = 0,815 Bt (m - K).

[Togsan mox moJiaMu IEPBOTO 3TAKA — HEOTATUTUBAEMBIH, 0€3 OKOH.

OkHa — ¢ IBOMHBIM OCTEKJIEHUEM HA JEPEBAHHBIX neperuierax. Bxognasa nseps —

OBOMHAs, ¢ TaMOypoM, 0€3 TEMIOBOM 3aBECHI.
Pazmepsr 31annsa, mOMHUMO YKA3aHHBIX HA yeprexax (cMm. puc. 1) u opueHTanmuio
rIaBHOTO pacama 37aHusA OTHOCUTENRHO CTPAH CBE-TA MPUHATH MO Ta0mI. 2.

[Inomags ogHOTO OKOHHOTO IIpoema Fjo = 3.0 M2,

[Inomane ogporo neepuoro mpoema Fyp =4.0 M2,

SNEKTPOHHOW NOAnMCLIO
CepTudukar:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tadnuma 2
Pasmep: [Tocnenuas nugpa yuedOnoro mmdpa
30AHUA
1 2 3 4 A 6 7 8 9 0
Homas wmprna | 6 | 4 | 12 |13 |14 [ 15 |16 [ 13 |15 | 12
30aHUA A, M
OOKYMERT NTOAMFCAM

80



rmaBHOTO (pacama

BBIEGTEI 3,5 134 |33 |33 |34 1]35 35|33 |3.2] 3.4
syraxeln, H, m
Opuenranus C |[ICB| B |C-B|IO |[IO3|3 |[C-3|C |HO-B

5. Pacuernsie TeMmieparypsl BO34yXa BHYTPH MOMENIEHUH { | B BECTHOIONE

(momenienue 105) 12 °C;

Ha JIECTHUYHOH KJIETKE, B cany3nax 16 °C;

BO BCEX OCTAJILHBIX mmoMernieHuax 18 °C.
3MaHNA

6. Cucrema OTOILIEHUSA

OBYXTpyOHAsA

TynukoBas. J[lpyrue

XapPaKTEPUCTUKU CUCTEMBI OTOMJIEHWUS MPUHATHL 10 BapU-aHTY, COTJIacHO Taldum. 3.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

CepTudukar:
Bnaneneu:
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Puc.1

Tadbmnwuia 3
[Tocnemusas
mudpa Bun Pacmipenene- Hcrounux IIpucoennuenme
yueOHOr0 | LMPKYJISAUUH | HHE BOJIEI TerIoCHAOKeHNS K BHCILIHUM
mudpa TEIUIOBBIM CETAM
CTYIEHTA
1 2 3 2! 5
Yepes ckopocTHOU
1 Hacocnas Bepxnee napoBOAAHOUN
Cerp mMapOCHAOKECHUSA | BOgOHATPEBATEN
C TaBIeHNEM mapa_ tuna MBIT
Pn=14,7>=<104H/Mm
(1,5 arm.)
) I'paBura- Hur Yepes eMKOCTHOU
[HOHHAS HHEC MapoOBOOAHOU
BOJOHArPEBATEND
3 Huxuee Bonsuas remmocers ¢
Hacocnasa TeMITEPATYPAMU BOTTBI Yepes snerarop
2! Bepxnee 150/70°C
R Hacocnasa Huxnee Cers mapoCHAGKeHIs Yepes cko pncnjnn
C TaBJIECHUEM mapa MTApOBOIAHON
6 I'pasura- Bepxnee Pn=19,6>< 104 H/m2 BOAOHATPEBATCIH
LIUOHHAA (2 aTm.) turmta MBH
7 Huxuaee Bonsauas Temmmocers C
Hacocnasn TeMIIEPATYPAME BOJIEI Yepes snesarop
8 Bepxnee 130/70°C
9 Hacocnas Huxnee Cerb mapocHabKenus Yepes CI{GpGCTIjﬂH
C TaBIEHHUEM Tapa MApOBOAHON
0 I'paura- Bepxnee Pn=24,5><104 H/m2 | BOAOHATPCBATEIL
IIMOHHAA (2.5 aTm.) tuna MBH

7. Pacuernasa remmeparypa BOABI B CUCTEME OTOTIIICHUA:

ropsiueit ty = 95°C;

obparnoii tp = 70°C;

8. OronurensHBIE TPUOOPHI:

gyryHHBIE OBYXKOAOHKOBBIE panuatopsl MC-140 unu MC-90 (mpuauMaroTcs no
BEIOOPY CTYIEHTOM).

OKYMEHT NOANVCAH
OCHDg&#@@@[@;ﬂ%ﬁﬁlﬁcme XapaKTePHUCTHKH YKA3aHHEIX
t:mm-:pﬂqa]H%Qg@@m@eﬁﬂ@ﬁzaﬂﬂsﬁﬁsﬁpnmmmm

Bnaneneu: ebayxoea TaTeAHa AnexkcaHgpoBHa

OTOIMUTEIbHEIX TPHOOPOB
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Tadomwuma 4

[Imonianse HomvunansHas TMomas Crpourenb-
T, mapxa oromu- TETUI00 OMEHHOM IUIOTHOCTE TE- srrcora H HAadg JJUHUA
TEILHOTO mpudopa MOBEPXHOCTU [JIOBOTO MOTOKA M ’ cekimw [ ,
CeKIIUH f_, M G o> BT/ M2 MM
MC -140 — 180 0,244 758 588 108
MC -140 — 98 0.240 725 588 08

Cxema nmpucoeIuHEeHUA OTOMUTENbLHBIX MPUOOPOB K CTOAKAM — CBEPXY BHU3.
9. OCHOBHBIE UCXOOHBIE MTAHHBIE IS pacuera BO3OyX000MEHa NBYXCBETHOTO 3a7a
(momenienue 101) mpuBenensr B Tadm. 5.

Cucrema BEHTHIALIMA —

IMPUTOYHO-BBITAXKHAA C MCXdHHYCCKHM IIPpUTOKOM H

€CTECTBEHHOM BBITSKKOM, HE CBA3aHHAA C orormmeHu-eMm. [logaua mpurouHOro BO3myXa
MPOU3BOIUTCS B BEPXHIOIO 30HY.

IIponomxkureabHOCTE padOTEI Kanopu@depa CHCTEMBI BEHTHIIA-IUH tygp= 1200 u/Toxn,
cpenHuH KO3()(PUIMEHT TEIUIOBOM HATPY3KU ¢ , ¢ = 0,3.

TaOmuma 5

[Tocnengusaa nudgpa yuedHoro mmdpa

HNcxoousre
TAHHEIE

Pacuernoe
qUCJIO JIFOOeH
B 3aJI€ N

Yem.

140 | 130

110

120

100 | 90

120 | 100

140 | 120

Jlomyctumas
KOHIIEHTPALU
CO:> B BO3OYXE

ITOMEIL CHU S

a3 11,2108

0,7 | 1,2 10,8 | 0,7

1,5 | 2

15| 2

Jlomyctumas
OTHOCHUTENbHAS
BJIQKHOCTD

BO3-1YXa drom

Yo 60 | 30

55 | 50 [ 60 | 55

60 | 50

355 | 60

Konuenrpanu
1aCO, B

HApPYKHOM

/M3

0,3

0.4

HE?,I[GCTHIDH_IPIE SHAUYCHHWA BCIIMYHUH CTYICHT BBIﬁHpﬂET CAMOCTOATCIIEHO B COOTBCTCTEHH C

HM&IDUH%WGM&W.

CepTudukar:
Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ha3znaueHue cucremel OTOIUIEHUA COCTOUT B 00ECHeYeHUU TPeOyeMOro TEIUIOBOTO
peKMMa BO BCEX MOMENIEHUAX 3JaHUs B XOJOOHBIN MEPUO rofa. ITa 1EAb JOCTUTACTCA
YCTAHOBKOM OTOINMTEIBHEIX MPUOOPOB, CYyMMAapHas TEMI00TAada KOTOPHIX B KaXKIOM
MOMENIEHNH KOMITEHCHUPYET TEILUIOBBIE TTOTEPH UEPE3 HAPYKHEIE orpaxacHusa. Cucremy
OTOTIEHUs] MPOEKTHUPYIOT HA PACUETHYIO TEMIIEPATYPy HAPYKHOTO BO3AyXa HaubOomee
XOJIOQHOTO MEPHUOAA roja (CpeaHas TeMIepaTrypa f,; HaunOO0Iee XOJOTHOM IIATHIHEBKH
B JAHHOM HACEJIEHHOM ITYHKTE U3 BOCBMU 3UM 34 S0-I€THUI mePUoN).

Jlnsa ropona IPH = °C (Tabm. 13).

Pacuer Ten10BbIX noTepPL Yepe3 HAPY:KHbIE OTPasK/AeHUs] MoMelleHHil 3 anus

l. MakcnmaneHO mOmyCcTUMas IDIOTHOCTH TEIUIOBOTO ITOTOKA YEPE3 HAPYKHOE

orpaxxanenue, Br/ Mz,

. _ H
(max— Us Dt

rae o ~ 8,7 B/ (M2°-K)— cpemnuii K03 (PUIIMEHT TENI00TaAYN
OT BO3IyXa K BHYTPEHHEN MOBEPXHOCTU OrPaKOAIONIEN KOHCTPYKIIWM;
At =tg—t'cr— HOpMUpYeMasi (10 CAHUTAPHO-TUTUEHUYECKUM
TPeOOBAHUAM) PA3HOCTEL TEMITEPATYP BO3AyXa BHYTPHU ITOMENIEHUS [z U BHYTPEHHEN

MOBEPXHOCTHU OTPAKICHUA [ (Tabm. 6). [3].
Taonuimra 6

[TokpeiTUA [ToxkpeiTus
151 HaJ
UepJadHBIE | MOABAJIAMH U

HapyxHsr

€ CTCHBEI

Haznauenue
3TaHUA

OOmiecCTREeHHEI
€ 3maHus,
OMEIeHU S At" o =7°C At =5,5°C ALY =2,5°C
MPOMBIIIUIEHH
BIX
MPENNPUATHHN
151

2. MakcumManbHO gonyCcTUMBI KO (PUIMEHT TEIIONepenady 1 OTPaKIaronien
A

KOHCTpYKuuu, Br/ (MH’K)

Umax
kmax—t — "-PE] L
E

rae W— mompaBounbill KO (PUIIMEHT HA pPACUETHYIO PA3HOCTh TeMmmeparyp (tz —
ty'), VUUTHIBAET IOJIOKEHUE HAPYKHOM IMOBEPX-HOCTU OTPAM]JAIOMIUX KOHCTPYKIHM 110
OTHONIEHUIO K HAPYKHOMY
BO3IYXY.

3nauenus kosdunmenta VW nmpuHuMaroTcs:

a) nns Hapy)HBIX cTeH Wy = 1;

0) nasa uyepmauHsiX nepekpeituil ‘W= 0,9;

6) s %%Eﬁ{@%lgﬂ%ﬁmﬁm HEOTANJIMBACMBIMH MOABATaMM 0€3 CBETOBBIX MPOEMOB,

pacnonosReHHsEDREmMEcypoBHA 3emnu, Vo,= 0,6. 3. TpedOyemoe wmuHMManeHOE 10
Cerbegurdpao-Tar e e kU YEnoBaM  TepMHUUeCKOe  COTIPOTHBIIEHWE B MPOIECCE
3

Bnaneneu: llleGsyxoea TaTeAHa AnexkcaHgpoBHa

TEMIONepPenauu A KaXa0u OTpaKJar0ier KOHCT PYKIIUH, M - K/Br,

Nencteutened: ¢ 19.08.2022 no 19.08.2023

835



1
Ryin=——
nin i'-:;.-,.-,,-,.-r
4. HeoOxoayumas MUHMMAILHAS TOJIIIMHA HAPYKHEIX CTCH Ocr . M. I3BEI paxKeHus 0Jis
TEPMUYECKOTO COMPOTUBIECHUS B MIPOILIECCE

[epenayy TEIIOTHl Yepes MIOCKYI0 CTEHKY

1, Y gy, 1L
Rumin=_ AR N Anrr +$

Nmeem
3HaueHuss KO3((PUIIMEHTOB TEILUIOTIPOBOAHOCTU  (lyn1 hurs BT/ (M'K), cMm. B Tabm. 1;

™ 23,2 Bt/ (M2 K) — KO3 (P (puEeHT TENMIOOTAAUYN OT HAPYKHOU MOBEPXHOCTU CTEH
K HAPYKHOMY BO3IYXY.

Haiinennoe 3Ha4€HUE 0Oy,  OKPYIILAIOT M0 CTAHAAPTHOW TOJMMIMHBEI KIIATKH Olyy,
(momropa, aBa, IBa C MOJOBUHOU, TPHU KU PIINYA).

min

5. Pacuernriili kO3 PUIMEHT Temaomepenadun s HaAPYKHBIX 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. PacuerHoe TepMHUYECKOE€ COMPOTHUBIEHHUE TEIUIONEpEnaue, M2 K/Br;

R[—[-E - 1
pace J:JHE
pacd

[Tpenmoururenbuee, KOTAA Kyuey < Kpax s T.€ Rpaca > Roypin -

OmpHako 3amac He goJKeH mnpeBeimare 15 %.

Jlomyckaerca M ke > Kipax > HO HE OOnee, ueM Ha 5 %.

AHAIOTUYHBIE PACUYETHl CJENYeT TMPOBOOUTH W IS TPOYUX OTPAKITAIOMINX
koHcrpykuuit (IIT, IIJI wu np.). Ilockoneky B 3amaHum HaA KypCcOBYI0 padoty
YKa3aHHBIE OTPAKICHUA HE KOHKPETU3UPOBAHBI, TO TPUHUMATOT:

b

a) IS T0JIa IePBOTO 3TAKA Kpuey = Kmax
Frt H 1

0) 1A IMOTOJNKA BTOPOTO 3TAXKA Kpaew = Kmax 3

T.€. HAWJACHHBIE PAaHEEC MAKCHUMAJIBHO JOMYCTUMBIC 3HAYEHUS STUX BEJIUUUH

(cMm.a.2).

J1J14 OKOH 1 HAPYKHOUW IBEPU MPUHATH:
0 sinl

k =29Br/M*K; k =233 Br/M>K.
7. OCHOBHBIE TEIUIONIOTEPH 4EPE3 HAPYIKHBIE OrpakacHUs. OCHOBHBIE TEMJIOMOTEPHU
yepe3 KaxI0€ HAPYKHOE OTPakKICHUE
HaxXOOAT MO YPABHEHUIO TEIIONEPETAUN:

Qm:H =k F(IB _IHP) W,

pacy

rae F— ruioniaab MOBEPXHOCTHU COOTBETCTBYIOIIETO HAPYKHOTO OTPaKICHMA, M2,

M3mepenne mnoniaay moBEPXHOCTH HAPYKHOTO OrpaxacHu F, Mz, [IPOU3BOIAT I10

yeprekaM IiaHa v paspesa 31aHus (CM. puc. 1).

Bennuuny F 11 NOTONKOB Y MOJIOB ONPEACIAIOT IO pasMepaM MEXAy OCAMHU
QKYMEHT ﬂ(’?‘%ﬂHEAH

BHYTpE XpElGH) AbBHRYTPEHHEN ITOBEPXHOCTH
CepMOHAPYAKHBIX ‘CTEH ] AR 0OKOH "W ABCPH — MO0 HAMMCHLIINM pa3MepaM CTPOUT CIILHEBIX

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IIPOEMOB B CBETY (IJIOMIAIN MPUBENCHEI B 3aJaHUH).
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BeicoTy CTeH mepBOTO STAXKA OMPEAEIAOT MO PazMepy OT YPOBHSA YMCTOTO MOJA MEPBOTO
ATaXa [0 YPOBHS YHUCTOTO MOJA BTOPOTO. BEI-COTY CTEH BTOPOTO 3Taka — MO pa3Mepy OT
YPOBHA UHCTOTO TOJIA BTO-POTO 5Ta)xa OO0 BEpXa VYTEeMIAIONIEr0 CI0s u4epaadyHOro
MEPEKPBITUA. P

JImHYy HaApYKHBIX CTEH HEYIJIOBBIX MOMENIEHUU |
ONpEenensaoT MmO  pa3MepaM  MExXIy  OCAMU
BHYTPEHHUX CTE€H, a4 YIJIOBBIX MOMENIEHUN — MO
pa3sMepy OT BHEMIHUX MOBEPXHOCTEW HAPYIKHBIX
CTEH OO0 OCEH BHYTPEHHUX CTEH. 5%
OCHOBHBIE TEMIOMMOTEPHU YEPE3 HAPYIKHBIE
orpaxnenus Qocy, BT, onpenenstor niua Kaxa0ro _
rmoMenieHus 3ganud. /[ sroro moacuurerBaroT Qocy, e 0% Br.
UEPE3 KAKIYI0O HAPYKHYIO OTPAKIAIONIYIO
KOHCTPYKIIHIO, UMEIOIIYIOCSA B STOM MOMEIIEHNUH, a
MMEHHO: U€pe3 HAPYKHBIE

0% (B

A

crensl (HC) *, mox (ILT) **, moromok (ITT) ***, neoitnsie okHa (/1B),

neounyto aBepsb (/1). g nomenienus 101 1 nmecTHHYHON KII€TKH MOACUNUTEIBAIOT QocH
gyepe3 CTEHBI, IO, OKHA U ITOTOJIOK.
Temmomorepu uepe3 BHYTPEHHUE CTEHBI HE ONMPENENAIOT, TAK KAK PA3HOCTh TEMIIEPATYP
BO3yXa B CMEKHBIX ITOMENIEHUAX HE npeBeimaer 5° C.
8. [TomHeie TEmmONMOTEPH UEPE3 HAPYKHBIE OTPAKIECHUA:
rae Qnos — no0aBoOYHEIE TEIIOTIOTEPH, BT.
Qo5 OIIPENEIAIOT B MPOIEHTAX K OCHOBHEIM TEIIOMOTEPAM B 3aBUCUMOCTH OT OPUEHTAINN
OTPaXKICHUA IO CTpaHaM CBeTa (pUc. 2), OT CKOPOCTH 00ayBaHMUA UX BETPOM (HA BETEP), HA
YIJIOBEIE MOMENIEHH A, HA MOCTYILUIEHHE X0JIOTHOTO BO3ayXa
(nns HAPYXKHBIX IBEPEN C KPATKOBPEMEHHBIM OTKPBIBAHUEM ), HA BBICOTY.
JlobaBky Ha BBICOTY BBOIAT A MOMENIEHUN OOMIECTBEHHBIX 3JAHUMN BBICOTOU
Oonee 4 m; oHa cocrapisaer 2 % HaA KaAXKIOBIM METP BBICOTHI CBBIIIE 4 M, HO HE Oonee 15
9. JlobaBKy Ha BBICOTY CIEAYET Y4ECTh I ABYCBETHOro 3ana (momemienus 101).
JlobaBka Ha BBICOTY HE PACIPOCTPAHAETCS HA JIECTHUYHBIE KIIETKH.
[Ipy ompeneneHun OCHOBHBIX U OO0OABOUHBIX TEMJIOMOTEPh YEPE3 HAPYIKHBIE
OTPaXKOEHUS TMOMENIEHUHN TMONB3VIOTCA OlaHKOM, UMeErnIuM (Gopmy Tadm. 7.
Tennonmorepu MOACYUTHIBAIOT OTAENBHO I KAKIOTO MOMENIEHHUS U AJs 30aHUA B
1ETTOM.
OcHOBHEBIC ¥ 100ABOUHEBIE TEMIOMOTEPH CYMMUPYIOT AJIS 30AHUS B LIETIOM.
[TonHeie TEMJIOMOTEPU CYMMHUPYIOT [JIS 3JaHUSA B LIEJIOM W JJI KaXI0TO
OTAETBHOTO MOMEMEHUS.
[Ipu ompeneneHun TEMIOMOTEPL UEPE3 HAPYKHBIE CTEHBI IIONIANL MOCIEOHUX
BOUCHIBAIOT B rpad)y 6 MDOJMHOCTHIO, 0€3 BBIUETA MIOMIAANM OKOHHBIX U IBEPHBIX
H HA JO A
npoeMoB. [TosTomy B rpadpy 9 BMecTo k& mM Ak BOMCBIBAIOT PA3HOCTU K — K 151

hihi HC
k —k

B camom ACJIC, IIPH BKJIIOYCHHWH OKOHHBIX ITPOCMOB B TNIOIIAOb HAPYKHBIX CTCH
TCTIIOMOTCPH OT MOCJTICAHHUX 3dBBIMIAIOT Hd BETTHYHNHY

F
kpachJE[D(fE —f ]I) V.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

C-z::-lf1¢,1~:a1HQ%EQMDﬁ%ﬂwE%%E%%DDFQH pﬂ.C'—IE‘Te TEHHGHGTEPB '—IepeE OKH4A T. €.
BnanenBBIYHEIIATE Q HﬁHm@@wyﬂe
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Ceptud

Bnanens

HC
K

J10
ooty ~h ) kT F oyt )W =k kT V(1) P

paca JIO pacd

9. YnenpHas TErI0BasA XapaKTEPUCTHKA 3TAHUA, BT/M3*K,

I.-Elmzl.m:-[
Lra.,u{te — tﬁ ]

Jar —

rae ) — TOJIHBIE TEMJOMOTEPU UYE€PE3 HAPYKHBIE OTPAKIC-HUS 1A 3TAHUS B
remom, BT

I JIH.

V — 00Bem 3maHus mo HaApyKHOMY 00Mepy, M3, OIIPENENA0T YMHOKEHHUEM
[IOMIAAN 30aHUA 10 BHEIIHEMY OYEPTaHUIO CTEH

-
L
S s .
5 > =
= =
o U e [ToBepXHOCTE OXJTAKICHU = 8
o E g = = I~
G = : -~
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2 |8 |5 E = 5
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s < LU A, 5 o = an
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= o) ol TerIa, %o 5 n
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Ha €ro BEICOTY OT YPOBHA 3eMIH 00 KapHu3a (pasmep @ na puc. 1). Ilonyuennoe

3HAUEHUE ¢or PEKOMEHAYETCSA COMOCTABUTE C HOPMATUBHON BEIWYMHOU IS 3JaHUA
AHAJIOTUYHOIO Xapakrepa

U )14 COOTBCTCTBYIOIICTO KIIMMATHYCCKOTO ITOACA.

DTOM XapaKTEPUCTHUKON MONB3VIOTCSA I OPHUEHTHUPOBOYHBIX MOJCYETOB MOTEPE

T€ra U TpeOyeMON TEIUIOBOM MONIHOCTHU HC-TOYHHUKOB TEIIOCHAOKEHUSA B MPOEKTHHIX
3a1aHUAX.

10. PacuerHas termioBasgd MOMIHOCTE CHUCTEMBI OTOIUIEHUA 3TaHUA, BT,

Lae Oy . — pacxon Temna Ha HarpEBaHUE BO31yXa, MOCTYMAIONIETO B MOMENIEHUA IIPHU
nH(puIsTpanuu, Br.

B nensx ymponieHus pacuera B KYpPCOBOU padOTE MOKHO YCIOBHO NPUHATE QOpp = (), m.
€. QDT = QHDJTH-

11. T'omorou pacxon renna Ha oromyieHue, kBru/rop,

roj
Qor =0 or&or Toms

CP P
rne¢ = (tp —tor )/({Up —ty )— OTHOCHUTEJIBbHASA OTOMUTEIbHAS HATrPy3Ka,
CpenHsAs 34 OTOMUTEIbHEIN NEPUOI;

cP y
tor — CpemHsA 3a OTOONUTEIRHBIN MNEPUOJ TEMIEpATypa HAPYKHOTOo Bo3ayxa, “C
(cm. Tadm. 11);
Q or— pacuerHas TEMmIOBas MOMIHOCTH CHUCTEMBI OTOIJIEHUS 34aHUs, KBT;

for= 24n— OPOIOIKUTENBHOCTE OTONUTEILHOTO MNEPHUOAA, 4/TOI (3HAUECHUE N CM.
B Ta0m. 13).

PekomeHnayercsa BeIpa3urs pacxon Ttemna Ha oromneHue B MJx/ron.
[Tockoneky 1kBt = Ik/lx/c, TO 1kBT'u = 3600k /[ = 3.6 M /Ix%. 12. Tomorout pacxon
TOTIJIMBA HA OTOIUIEHUE, T/TOA (1A TBREPAO-

0 TOIUIUBA), TEIC. M3/FG,I[ (ans ra3000pa3HOro TOTUIHMBA)

rof
rog ':.’u']'
By = =
o QuMhovliTe
rae Q. ~ — pacxon temna Ha ororuieHue, MJx / rox;
Opp— HU3MAA TeEmiaoTa cropanua tomamea, k/x/kr (M]Jx/T) —nns
TBEPOAOr0 W JKUIAKOTO TOMJIHNBA; ]{,I[H{fMS(MI[H{fTHC. M3) — nnsA ra3oo00pa3Horo

TOIIJIUBA;

Ny — KI1JI Temnorenepupytonieit ycTaHOBKH;

Nre — KOBQ(PUIIHEHT, YUUTHIBAIONINI TOTEPU TEMJIA B TETLIOBBIX CETAX.

.
B nacrt H 1 paboTe MOXKHO IPUHATS:

SNEKTP / ANUCLIO
CepTudukar: %EM-d?EB@i%?ﬁﬁ%ﬂ%%&Eﬁ%thx KOTCIIBHBIX, p HGGTHFDH_IHK Ha H{H,I[KGEE},H“
Bnagpendi@3 Cl'f.'ll ONARORHIIBAX b Ha

Ny Nie = 0,65 — a1 1ieHTpanbHBIX KOTEIBHBIX, padoTraromiux Ha TBEPAON,
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TOIUTHBE.

bonee TouHbIE JaHHBIE MOTYT OBITH MOJYYEHBI U3 MECTHBIX UICTOUHHUKOB
(sHEpProcHa0)arMMX NPEeIOPUSATUN).

Crynenty npeanaraercs YCTAaHOBUTE IO MECTY MPOKUBAHU A

@) BUJ M HU3MIYIO TEIJIOTY CTOpaHus () UCIIONIB3YEMOTO 1A OTOTUICHUS TOTUIHNBA,

KJx /xr (x]Jx / M3);
0) CTOMMOCTH MCIIOJIB3YEMOTO AJis OTOILJICHUS TOIUBA, St pyo/T (pyO. /ThIC.
3
M~).

8) CTOMMOCTH OTHYCKA€MOM TEIMJIOT€HEPUPYIOMIEN VCTAHOBKOM TEMIOTHI (C
Y4ETOM TPAHCOOPTUPOBKH ), MIATY 34 TEMIOBYIO SHEPTHUIO, UCIIOIB3YEMYIO HA HYKIBI
OTOIIJIEHUA KHUIBIX U 00IIeCTBEHHBIX 3TaHUH,

Sq . pyo. /M]1x;

2) CTOMMOCTBL MOTPEOIAEMOM DIEKTPUUECKON SHEPTUH, S, py0. /KBT 1;

0) IaTh OLEHKY TOAOBBIX 3aTpaT Ha TEIIONOTPEONEHUE, U TOTUIMBHOU
cocrasisronieii St pyo. /ron.

Jlns ynoOcTBa yuera pacxoga 1 HOPMHUPOBAHUA TOTIMBA BBEIAEHA YCIOBHASA
TEIUIOOHEPreTUUECKasa equHuna — | kr ycaoBuoro torummsa. Pacxon 1 kr ycnoBaoro
torumuBa skBuBaneHTeH 7000 kkam, uto cocramaer 29330 k/lxk, T.e. «rermmora
cropanuA» yCiaoBHOro TornBa O yo = 29330 k/lx / kr (v. 1.) o (M /]x/T (V. 1.)

Pacxon yCIOBHOTO TOIUTMBA OMPENENSIOT MO TOU K€ (POPMYIIE, 94TO U
HATYpaIbHOTO:

'? | '_u,.'|,
Q,', Ll TIP.‘ ¥ TI‘E C

El'u;q —

Wi

Jlna mepecuera pacxoaa yCIOBHOTO TOTUIMBA B HATYPAJIbHOE UC-TIOIB3YIOT
TEIUIOBOH DKBUBAJIEHT

J_= QE
‘?:,r.:_l:
CnenoBarepHO:
_ Hzrm
B, = 3

TEILJIOBOM PACUET OTOIIUTEJIBHBIX IPUBOPOB

C renno(pu3nuecKOM TOUKHM 3PEHUA OTOMUTEABHBIE TOPUOOPHI paccMarpuBaeMOU
CUCTEMBI BOJSTHOTO OTOMJICHUSA NPENCTABISAIOT  CO0O0M pPEKYTIEPATUBHEIC
TEMI000OMEHHBIE aAnmaparsl, B KOTOPHIX TEMIOTA OT TPEIONIETO TEMIOHOCHUTENA (TOpsueH
BOJBI) MIEPENAETCS HATPEBAEMOMY TEIIOHOCUTEMIO (BO3AYXY BHYTPH MMOMENIEHUSA ) Ue-PE3
pa3aeaAonIyio UX METAIMUECKYI0 CTEHKY, UMMEHYEMYIO TEeIUI0-00MEHHON MOBEPXHOCTHIO

F, MZ.
Pacuermyiq:- TeIiQRYEY MOIIHOCTE OTOIMUTCALHEIX MpuOopos ¢ , Bt ompeneaior,

iy MCX0as B3 HOTHIBIX 'TOTepE rermnorer O, Br, mus kaxnoro i-ro nomenieHus. Ms
Catvibukar- c-c-r:-r:-u:-q355%559522055.?Ei 0006000004 3E

Bnapend PABHEHWH, TEILIOBOEQ, HCa CICIOYCT.
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Zan{iFQi 'O*QQHT]:-}

rae 0 — TemnooTraada OTKPHITO PACIONOKEHHBIX B IIPEAenax MOMENIEHUs TPYo
CUCTEMBI OTOTUIEHUS, BT(B 1anHOM KypCcOoBOU pa-00Te BeauuuHy 0 MOKHO HE
YUUTHIBATE ).

Ecnu B moMenieHUn yCTAHABIUBAIOT OTOMUTEIBHBIE MPUOOPEI OMMHAKOBOM
MOTIIHOCTH, TO

l:_-' _ EQ@E:}
) m.
1;.;[6 m — YYHUCIO OTOIIHUTCIBEHEIX HPHGGPGB, }"CTHHHBJ]H:BH@N[BIK B I.-M IMMOMCIIICHHH.

BeiOop Tuma orommTenpHBEIX NpPUOOPOB (M3 mnpemraraeMeiX B Ta0i. 4), ux
pa3MenieHue B MOMEMIEHUAX, CIIOCO0 MPUCOENUHEHUA UX K CTOSAKAM CTYICHTY CIEIYET
BEIMOJHUTE CAMOCTOATEIBEHO B COOTBETCTBUHU ¢ UMEIONIIMMUCS B JIMTEPATYpPE
PEKOMEHIALIUAMHU.

Pacuernyro mmomiaaes TEmI00OMEHHOW MOBEPXHOCTH OTONHU-TEIRHOTO mpubopa
F? rp(i)- M2, OTIPENENAIOT W3 YPABHEHUA TEMJIO-TIEPENAUM:

Q e ) = ke ) Friegi ) At e,
rae k — xkosa(ppuumeHT rennonepensadu OTonurensHoro npubopa, Br/ (M2 K)z
At — CPOHAA PasHOCTE TEMIICPATYp IPEIONICH BOAEL M HATPEBASMOrO BO3AYXA
(cpenHuii TeMmeparypHseiii Hamop), K.
Pacuer BenyT B crienyronien mocaeqoBaTeIbHOCTH:

l. PacueTtHeill pacxox BOABI 4depe3 OTOMUTENRHBIM mpubop G Kkr/c (13

[P °
YpaBHEHU: TEIIOBOTO OanaHca);

_ Py
an B c,, (tr — tg)

rae Cw = 4190 [Ix/ (kr - K) — cpenHsas TENI0E€MKOCTE BOABI B UHTEPBAIE N
TeMneparyprt, ~itr;

tr =95°Cut o =70°C — pacuerHble TeMneparypsl ropsiuell 1 00paTHOM BOIEI (Ha
BXOA€e B mpuOOp U BEIXOAE U3 HETO);

2. Cpennuil TeEMOEpATYPHBIN HATIOP:
.+t
ﬂrz T — L
3. PacueTHas rioTHOCTE TEIUIOBOTO MTOTOKA Doy = an/ F op’ Br/m2 [3]

t +t
ﬂi_:%_tﬂ

TI€ (o, — HOMUHAIBHAS IDIOTHOCTE TEIIJIOBOTO MOTOKA, Bt /M2 (cm. Tadm. 4).
Hanpumep, nnsa oronurensHoro mpubopa MC — 140 — 108, cornacuo tadin. 4,

G =758 Br/m2

AOKYMEHT MOANUCAH |
Jlns TPEOEMOT TENiT6BO01 MONITHOCTH, HATIPUMED, an = 1000 Br:
Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E

Bnapeneu; Q,IE:IIJ e Qﬁﬁ-ﬁ@ﬂﬁgf‘wﬁp{a@ = 1000/4190 (95 — 70) = 0.},00955 I{F/C.,
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npu At = (tr-tg)/ 2—t = (95 +70) /2-18 = 64,5 K; pacuernas

IMJIOTHOCTE TCIIJIOBOT O IMOTOKA

(4, =1 04(64,5/70) 1-3- (0,00955/0,01) 0-02 758= = 681 Br/m?).

4. Kos(ppunmeHT termmonepenaymu:

qp 681 .
kp = === 10,56 Br/m" - K.
At,, 645
Jlns yoponieHuss pacueToB B JAHHOM KYPCOBOU padOTE 3HAYEHUE

kn p =10,3 Bt/ (MZ'K) MOYHO MPUHATE OOUHAKOBEIM [JIA 3TOr0 TUNA OTOMUTENBHOTO
npudopa HE3aBUCUMO OT pacXoja TEILIOHOCUTEINA Gy,

5. Tpebyemasa niomaae TEMI00OMEHHOM MOBEPXHOCTHU OTOMU-TEIFHOTO mpUbOOpa, m2:

__Ywo
Faptt) = B
mpli) = Tcp

rae ; — mompaBOYHEIN KOA(D(PUIIMEHT HA YUCIO CEKIMU B mpuOope (YTOYHAETCS B

KOHIIE pacyera, KOrga M3BECTHO YHCIIO CEK-INM, Mo Ta0iI. 8);
B — ko3 PuIMeHT, YUUTHIBAIONIMNA XapaKTep YCTAHOBKHU OTOITUTEIHLHOTO

npudopa.

Jl11s 9yIryHHBIX CEKIIMOHHBIX pPaguaToOpOB, YCTAHABIUBAEMBIX Y HAPYKHBIX CTEH, B

TOM YHUCJIE IO CBETOBBIM mpoemMom [ = 1,02 [3, xadm. 8.3]
Tadomnuma 8

[TorrpaBounsrit KO3 punmeHt P Yucno cexuuii B mpubope
0,95 JTo 5
1 6-10
1,05 11-20
1.1 bonee 20

6. Tpebyemoe unCI0 CEKIUM B OTOMUTENRHOM IIPpUOOpE,

rae f . — IUIOMIAab TEMIO0OOMEHHON MOBEPXHOCTU OTHOM CEKIHU, M2 (Tabm. 4).
Jnsa neycsernoro 3ana 101 nenecooOpa3zHo yCTaHOBUTE OTOMUTEABHEBIE MPUOOPEI B 1BA
sapyca. Ilpu 5ToM IpruHUMAIOT:

Qo1 =0,65Q 0
otor - =0,35Q01

B ocransHOM pacyer aHAIOTUUEH BBIMIEN3I0KEHHOMY. Pe3ynprarel pacueroB 1o

OTIPENENEHUI0 TEIUIOBOM MOTIIHO-

CTU OTOMATPENSHETR E%pﬂﬂ 1 YUCIY CEKINH B KAXIOM W3 HUX IS BCEX
SNEKTPOHHOW MOAANCH

Ceprnd EOMEEIEHMH3 AaHIA RO AAT: B A 0H. 9.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tadbmnuia 9

Ne mo- | t B mo- Atcp knp B 0-1,16 an B n
MEMIS- | Merme-
HHA HHHA

3HaueHUA an CIEYeT YKA3aTh HA TUTAHAX STAXKEH 3TaHU .

' JIPABJUYECKHUH PACUET HUPKYJISIIIMOHHOI'O KOJIBIIA
CUCTEMbI OTOIIJIEHHUA

ITpucTynas K ruapaBIu4ecKOMY pacuery CUCTEMBI OTOIUIEHU, HEO0X0 IMMO
IPENBAPUTEILHO BEIITOIHUTE CIEAVIONIEE.

1. PasmecTnTe Ha mnaHaxX STaXEW HArPEeBATEIbHBIE MPUOOPEBI, 4 TAKKE TOPAUUEC U
O0OparHeI€ CTOAKH; HA KAKIOM HArPEBATEIEHOM NPUOOpE MPOCTABUTEL TEIJIOBBIEC
HArpy3kKy B 3aBHUCHMOCTH OT TE€IUIONOTEPh MOMENIEHNMN U YHCJIA YCTAHABINBACMBIX B
Hux npubdopos. IIponymepoBars CTosku.

2. Berueprurte aKCOHOMETPHUECKYIO CXEMY TPYOONPOBOAOB OTOIUICHHUS, YKAa3aB
pPacCrOI0KEHNE 3AIIOPHO-PETYIMPOBOYHON apPMATYPHL.

3. Onpenennte HanOoOJI€e HEBBITOAHOE (OCHOBHOE) LIUPKYIAIINOHHOE KOJIBIIO.

4. O003HAUYUTE HA AKCOHOMETPUIECKOU CXEME TPYQOTPOBOAOB OTOMIEHUA PACUYETHEIE
YH4aCTKA OCHOBHOTO MMPKYIALMOHHOTO KOJBIA, VKA3aB LA Ka)I0r0 ydacTka
TEIUIOBYIO HArpy3Kky (yy, Bt (Hag BBIHOCHOU 4epTON) U AIUHY (101 BEIHOCHOW 4E€PTOM).

5. M300pa3uTte NPpUHIMITHAIBHYIO CXEMY NPUCOEIUHEHUA CUCTEMBI OTOTIJIEHUS K
BHEMIHUM TEMJIOBEIM CETAM.

CaMBIM HEBBITOJHBIM IUPKYIAIMOHHBIM KOJBIIOM IJIs TYIMUKOBBIX CHUCTEM SBIIAETCA
KONBIO 4Yepe3 Haudonee VYIAJEHHBIM CTOSK. JTO KOJIBIO SABIAETCI OCHOBHBIM
(pac4eTHBIM) U €r0 pACCUUTHIBAIOT B MEPBYIO OUEPENB.

PacyerHEIM y49acTKOM pacCye€THOrO IUPKYJIALIMOHHOTO KOJBIA CUWUTAKOT 4YaCTh
TpyOOmpOBOa MArMCTPAJIM M OTBETBIEHUN C MOCTOSAHHBIM PACcXOAOM U CKOPOCTBIO
Temtonocurens. llopagkoBeie HOMEpa pAaCUETHBIX YUYACTKOB MPOCTABIAIOT MO XOIY
TEIUIOHOCUTENA OT TEMJIOBOTO MYHKTA A0 KOHEUHOTO0 HArpeBaTeJprHOTO mpudopa u
oOparHo.

Jlanee BRIMOJMHAIOT THAPABIANYECKHM pacyeT OJHOTO OCHOBHOTO HUPKYJIAIITMOHHOTO
KOJBIIA, B CJIEAYIONIECH MOCAEI0BATENbHOCTH:

1. Haxonart pacueTHOE HUPKYIALIMOHHOE JABJICHUE B KOJIBIIE: ﬁPpu, H/Mm2 (ITa):

@) Anst CHGTEM OTQIJICHHS ¢ eCTeCTBeHHON UHPKyasuHell (rpaBHTAIHOHHBIX)
BNEKTPOHHOW MOAMMUCHIO

Ceprudukar: 2C0000043E9ABBRO952205E7BAS0006000004 3
epTudmkar AS50006 ﬁ‘ﬁpu: gh (pr:- _pr) +A PETP X

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
rae g =9.81 m/ 2 — YCKOPEHUE CBOOOIHOTO MAaAECHUS;
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h — paccTosHUE TI0 BEPTUKAIH OT LEHTpa MONOTPEBATENS, pPAC-MOJOKEHHOTO B
mOoABaJIE, N0 LIEHTpPAa HArpeBareJbHOTO IPUOOpA HUKHETO spyca, MPUCOEAUHEHHOTO K
CTOSAKY, 4€pe3 KOTOPBIM ITPO-XOAWUT PACUYETHOE IUPKYJIANHUOHHOE KOJBIO, M; Py —
IIOTHOCTE OOpPaTHOM BOJEI

(mpu t ,=70°C; py = 977,8 Kr/M3); pr — IUIOTHOCTB ropsueii Bogsl (mpu pr =95°C; pr =

961.9 KF/M3);
AP, .,y — E€CTECTBEHHOE NOMOJHUTEIRHOE NABIEHUE OT OXJIaxkaeHus B TpyOax, Ila;
AP,y — YUUTBIBAIOT TOJBKO MPU BEPXHEN Pa3BOIKE TPYOOIIPOBOIOB.
[IpyuHsaTe t%PE, «n = 100 ITa (0onee moagpoOno cm. |3, mput. 4])
0) And CHCTeM OTOILIEHHS ¢ HACOCHOM HHPRYISLH el

AP =AP +E ﬂPc! np + ﬁPc! r;m)-,-
pa H

3nece AP  — JmaBieHue, c0o3JaBaeMoe HAacocoM (wim sieBaropom), I1a;
E — xos(ppummnent, npuHumaemsril paBHbIM (0,4 — 0,5

AP p — E€CTECTBEHHOE€ IOMOJHHUTEILHOE JABJICHHUE OT OCTBIBAHUA BOIEI B
npubopax, I1a;
AP 1p — eCTEeCTBEHHOE MOMOJHUTEILHOE JaBJICHHUE OT OCTBIBAHHA BOIEI B
Tpydax, Ila.
JlaBnenue, cozmaBaeMoe€ HACOCOM, ISl CUCTEM NPOU3BONBHOU MPOTAKEHHOCTH
APq TpxSO S,

rae X [ — cymMMa JJIMH Y4aCTKOB PACUETHOTO KOJIBIA, M.
[Ipu 00BIyHON TPOTsIKEHHOCTH KOnel cucrtemsl (X /=120 M) mpuHUMAaArOT

AP, = (10000+12000) I1a.

g) Ml CHCTeM OTOILIeHHS, MpHCOeJHHseMbIM K BHELIHeH TemI10BOH CeTH 4epe3
31eBaTop, ompenensaroT KO3 dunueHt cmemenusa U — KOJIMYeCTBO MOIMENINBAEMOU
B 2y1€BATOp 00parHoi BOOEI (G, U3 CUCTEMBI OTOTUIEHUS (MIPU TEMIIEpPAType [ o) K
KOJIUUECTBY CETEBOU BOOBI G no1» TOTABAEMOM W3 TIPSAMOTO TPyOOTIpOBOaa
TETMIOBOM CETU (C TEMIEPATYPOU fpon , A7 MOJYy4EeHUs TpeOyeMOU TeEMOEPaTy Pl
CMECH Iy = I (TOpsAYey BOABI, MOJABAEMOMN B CUCTEMY OTOMIEHHUSA), T. €.

U=G, /Gy, .

Pacuernyro popmyny ans onpeneneHus Kod(ppuiipeHra CMenieHusa peKOMEHAYETCA
BEIBECTHU CAMOCTOATENBHO, MUCX0AsA W3 YPABHEHUN MATEPUAIBHOTO U TEMIOBOTO
Oamanca mpu CMEIIEHUU JBYX MOTOKOB BOJBI:

Gn[:m + G, =G\ p

GITDJ_'[ ||::l'[ljlj:['I:Ll'[[:!ﬂ;‘_'[-l- G{] E{] IE¢!'f.l= GCM CCM IE'M

(BXOmAMIME B YPABHEHUE TEIJIOBOTO OanaHca CPEqHUE TEMIOEMKOCTH BOIBI Crogs Co
U C;y B COOTBETCTBYIOMIMX MHTEpBaNax temmeparyp (0 — {, CINTATH OTUHAKOBEIMH ).

JlaBnenue, co3gaBaeMo€ 3I€BATOPOM, OMPENENSIIOT B 3aBUCUMO-CTH OT KOA(pummenra
cmemeHus U v pacnmosiaraeMoro JaBJIE€HUS B TPYOONPOBOAAX TEMIOBOM CETHU HA BBOJIE B
3nanue. (Ilockoneky mocnennee He 3anaHo, npuHATe AP, =1,6 104 Ila).

[Tpu ompenenenun cymmel (AP, + AP ;) 114 HACOCHBIX CHCTEM OTOIUICHHSA MOYKHO

TAKKE BOCHQABORATHCAPOPMYITONM:

SNEKTPOHHOW NOAMNMUCBLIO
Ceprudomkar: 2C0000043ESABBESS2205E7TBAS00060000043E

Bnageneuy; llleGayxoea TaTeAHa AnexkcaHago _ o
(AP iy + APe pp) = 1,3 gy hoyy (i1 — 1),
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TOE 1,y — YUCIO 3TAXKEU B 3MaHUU; f,; — BBICOTA OOHOTO STaxa, M. Eciau 5ta cymma
menbIne 0,1 APy , TO eée HE YUIUTEIBAIOT. T€MIOBYI0 HATPY3KY KaXOOTO pPACUETHOTO
yaacTtka Oy

ONpPEnENAT KAaK TpeOyeMbI TEMJIOBOU MOTOK TEMJIOHOCHUTENSA

Gy cw(fr — fo ).o0ecmeuuBaroniuil TEMIOOTAAYY BCEX MNPUCOEIUHEHHBIX K HEMY
OTOMUTENRHBIX NpuOOpoB. Ecnm pacuer BeCTH OT BBOOA TOpAYEH BOABI B CHUCTEMY
(yuactoxk 1), TO TeruiOBas HArpy3ska Kax)IOr0 MOCIEAYIOMIETO YY4acTKa MEHBIIE
TEIUIOBOM HA-TPY3KH MPEANIECTBYIONIETO HA BEJINYMHY OTBEAEHHOTO TEIIOBOTO MOTOKA,
a B 00paTHOM JUHUHU — OOIBIIE HA BEJIUUYUHY MOABENECHHOTO TEMIOBOT0 MOTOKA.
PesympraTel rHUOpaBIMUECKOrO pacdera y4acTKOB LMPKYIAIMOHHOTO KOJbIlAa CBOIAT B
Tabmuny (tadn. 11). ['padsr 1, 2 1 4 3anonHAI0T MO TaHHBIM PACYETHOMN CXEMBI OTOTIJIEHU .
B rpadye 3 ykassiBaroT pacxoa TEMIOHOCHUTENS I KaXI0TO YUacTKa, Kr/d,

G},q — qu 3600 / Cyw (IF — I{]),

rag cw = 4190 [Ix/ (krK) — cpennsasa TennoeMKOCTh BOJIBI B MHTEPBAJIE TEMIIEPATYP Lo

— 1t .

Jna 3anomHenusa rpad S5, 6 u 7 HEOOXOOAUMO MPEIBAPUTENBHO ONPENEIUTE CPEIHION0
IJISL KOJIbIIA YAENBHYIO MOTEPI0 AABIEHUA HA Tpenwue, [la/m,

R, =BAP,, /Xl,

rae f — ko> PUIMEHT, YIUTHIBAIONINN TOMI0 MOTEPU JABJICHUA MPEOI0ICHUE
COMPOTUBIACHUSA TPEHUS OT PACUETHOTO ITUPKYIAIIN

OHHOTO JIaBJIEHUA B KOJIbBIIE:

B =0,5 — nus nByXTpYOHBIX CHCTEM OTOTIEHHUS C €CTECTBEHHOM ITUPKYJIIATINEH ;

B =0,65 — 11 HACOCHEIX CHCTEM.

dakruueckas yAeNbHAsA IIOTEPA NABICHUA Ha TpeHue Ry, . (rpada 7) nomkHa
ObITh Onuska K R,

I[ngpapnuueckuii pacyer OJHOTO PaCYETHOrO KOJIBIA COCTOMT B OAOOpE
ouaMeTpa TpyoOmpoBOaa KaKI0Tr0 y4acTKa, BXOAAMIETO B 3TO KOJBLO (MCX0Os U3
3HaueHUA R, ), ompenencHuu (PAKTHUYCCKUX MOTEPEL AABJICHUA HA KAXKIOM YUACTKE
1 CYMMAapHBIX ITOTE€Ph JABJIEHUA B KOJbLE. /)11 HACOCHBIX CUCTEM OTOIUIEHUS PaCydeT
3aKaH4YMBAETCA MOO0OPOM HAcoCa, a AJiA TPABUTALMOHHEBIX — CPABHEHHEM
CYMMApPHBIX OTE€Ph TABJICHUS B KOJBIIE C PACUETHBIM IIUPKYJIALIIMOHHEIM JaBJIECHUEM.
[Ipu 5TOM Cnenyer yuecTsb CIEOYIOmIEE.

[Torepu naBneHnsa Ha ydacTKe TpyOOmpoBOaa

AP = QPTP + ﬂPM= R; + ﬁPM,

rane AP, — morepu gaBneHuda Ha TpeHue, Ila;

AP, — morepu gaBie€HUA B MECTHBIX CONMPOTUBIIEHUAX, [1a;

R = AP / | — yaensHas nuHeWHas noTeps naBiaeHus Ha Tpenue, [la/m. CormacHo
U3BECTHOU (popmyne:

Ap  PW

d 2
e Arp — KO3 PUIIMEHT THAPABINYECKOTO TPEHUSA ;

daﬁ%méﬁ%gﬁ auamMeTp kaHamna (Tpyosr), m;

R =

Ceptudmkar: Eﬂﬂﬁmﬁwﬁ%@%iﬁﬁﬁm;&[ﬁwa’
Bnaneneu: llleG3yxoea TaTeAHa F\.‘lUHﬁEquUBHa

W — CpeaHsAA (M0 pacxoay) CKOpPOCTh BOABI, M/C. YUUTEIBAs, 4TO:
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G 46
- pf md?p

W (ans Tpyd f =nd* /4

ITOJIYUHM:

R=0.8120p G /p d (%)

AHanmUTUUECKUH METOI OMNpENEeNeHUus BEIUYUHBI R ABIAETCA BECbMA
TPYOOEMKHUM, TPEOYET CIOKHBIX PACUETOB.

B kypcoBon pabdore MOXKHO BBINOJHUTH THAPOAUHAMHUYECKHUH pacyder KOIbIa
CHUCTEMBI OTOMJIEHUA, MUCHOJL3YA MNPHUBEACHHYIO HA PHUC. 3 HOMOTpaAMMY.

Pacuer BenyT B crienyroniel mocuen0BaTeIbHOCTH.
l. ITo Benmuunuam R.; . U Gy , ONPENEnsAIOT AUAMETD TPYOBI yuacTka dyy
OKPYTIAs €ro A0 OJMKaumero 3HadeHusa u3rortaBauBaeMeiX Tpyo (mo ['OCTy).
Cnenyer oOpaTuTh BHUMAHHUE HA TO, 4TO HOMOTpaMma (puc. 3) BEINOJIHEHA B
EAMHHUIAX TEXHUYECKON CUCTEMBI H3MEPEHUU, B KOTOPOM «KHIOTPAMM»
o0o3nauaembil « KI'C» apngaerca equuuiier cuiabl. 1ak kak | krc = 9,81 H, to 1

kre/m2 = 9,81 H/um (I1a).

[To BetOpanHOMYy nuaMeTpy dyy npacxony G ITOJIB3YACH
HOMOTPaMMOM, HAX0IAT (PAKTHYECKYIO CKOPOCTh [BHKEHUSA BOIBI HA YYACTKE Wyq
M/C B (PAKTUYECKYH VYIOENBHYK TMOTEPI0 MTABIEHUS HaA ydactke Ryy , Ila/m. [lnsa

ONPENETIEHUSA Wyq , MOIKHO TAKKE BOCIIONB30BATHCA (DOPMYIOHN
_ 2
W —G,ﬁ] 4/ r,, n dyy 3600.

[Tpu 5TOM 111 HACOCHBIX CUCTEM CJIEOVET YUUTHIBATE MPENEIBHBIE CKOPOCTH
OBUIKEHU A BOOEI B TpyOax (tadm. 10).

Tadomwurmra 10

Juamerp TpydonmpoBoaa d, Mmm

5 | 20 | 25 2 | 40 | 50 B‘Z;J{I}ee

[IpenensHas CKOpPOCTH

ABWKCHUA BOIBI 0,3 0,5 0,8 1,0 1.5 1,5 1,5
B TPYOOIIPOBOAAX Wy

, M/C

2. ITorepu naBnenus Ha tpenue, lla
AP . =R. |

T Y vy-

3. 1lorepn napneHU S B MECTHBIX COIIPOTHUBJIEHU =7 I[1a. nnsg kaxxkooro
ﬂ%WﬁEHT NOANMCAH P G Wm VI s s 4 pil |

y4aCTKaPEIPemess Fonmospopmyie

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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]
EC.pw"
Eﬂ = >

e X0yvy  — CyMMa KO3(D(PHUIIMEHTOB MECTHBIX COIPOTHBIECHUHN HA YYACTKE.

3HaueHusA ( A1 pa3IuYHBIX BUIOB MECTHBIX CONPOTUBICHUU B CHCTEMAX
OTOTUIEHUS (BEHTUIH, TPOWHUKU, KPECTOBUHBI, CKOOBI, BHE3AMMHBIE PACTIIUPEHUS U
CY)KEHUA U OP.) TPUBEIECHEHI B Ta0m. 12.
Ecmu mecTtHOE COMpOTHUBIEHUE PACMONOKEHO HA CTHIKE IBYX CMEXKHBIX Y4AaCTKOB, TO
€ro OTHOCAT K YU4aCTKY C MEHBIIMM pPac XO0I0M TEILUIOHOCHUTEIIA.

4. Obmiue morepu naBneHus Ha ydactke, [la
(R; + Z) _—

PesynmeraTer pacueToB npencraBnsaior B Buae tadm. 11.

Tadbauma 11

[IpenBapurensHEIN pacueT OKOH-
Howmep JaTENb-
y4acTKa y
HBIU
Oyyq. | G [, M d, W, R, RI, | — Z, | RI+Z, pacuer
Kr/d mMm | m/c | ITa/m | Ila I1a ITa
1 2 3 4 5 6 7 8 9 10 11 12

OOKYMEHT NnoanncAH
SNEKTPOHHOW NOANKCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KOS ®OUIMUEHTHI MECTHBIX COITPOTUBJIEHU N
_ _(IIPUBJIUAKEHHBIE 3HAUYEHUS)

Tadbnmnuma 12

3HaueHue &

3HaueHue X (11 BCEX TUAMETPOB)

Ceptud

Bnaneny

1T TTAPOO OPazHBIS 22p5E 7BA500060000043E

1k UleGayxora TaTkAHa AneKcaHapoBHa

Mectnoe (
A7 BCEX MecrHoe
COTIPOTUBJIEHUE -
THAMETPOR) COMpOTHE- YenoBHeIM nuamerp D, MM
Pagnaropsr FIEHIE 50
IBYXKOTOHKO- 2 15 |20 |25 |32 |40 - Gonee
BBIC
Kot 2,5 Bentuna
qyTYHHBIE OGEIKHO~ 16 |10 (25 |9 8 7
Bueszanmnoe BCHHBIC
pacoipeHue 0
(OTHOCHUTCH K
OONMBIION
CKOPOCTH)
Bemmuma | 31 3 13 |25 (25| 2
MPAMOTOUHBIE
BueszamHnoe
CYKCHHC 0.5
(OTHOCHTCA K
OOnBIION
CKOPOCTH)
Orcrymer 0,5 Kpamer 1 4\ 2 12 |2 |- | -
MPOXOIHBIE
Tponnuku | KpElHBIU
MPOXOIHBIE IBOMHOM
- perymmposkn | ¢+ |2 |2 |2 |- i
Tpoitnuku | s C LIJINH-
ITOBOPOTHEIC ’ IPUYECKOM
HA OTBETBJIEHUE npo GKoi
Tpon
POMHUKH 3 3aIBUKKHU ~ _ 0.5 0.5 |05 0.5
Ha IPOTUBOTOKE MapaienbHBIE
KpecroruHsl 7
MPOXOIHBIE
Kpecrorunsl 3 Oreoxs 900
HOBOPOTHEIE a 1,5 | 1,5 | 1 I 105 0,5
U yTKa
Kommnencaropsl "
IT-oGpagfifisnoied
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Komrmencaropsl 0.5 CKOOEI 3 2 2 2 2 2
CAIbHHUKOBBIC

4. O0mue TpeOoOBaHHS K HATHCAHUIO H 0(DOPMJICEHHIO pAdOThI

B cogepxaHuu KOHTPOJIEHOM PabOTE HEOOXOAUMO MOKA3aTh 3HAHUE
PEKOMEHTOBAHHOM JIMTEPATYPEI 10 TAHHOHW TEME, HO ITPH 3TOM CIEAYET MPABUIBHO
MOJIE30BATHCA ITEPBONCTOYHUKAMH, N30€raTh 4pe3MEPHOTO HUTHPOBAHUA. [1pH
HCITOJIb30BAHUU LIUTAT HEOOXOIUMO YKA3bIBATh TOYHEIE CCHIJIKH HA MCIOJIb3YEMBIM NCTOYHHUK
yKa3aHue aBTopa (aBTOPOB), HA3BAHUE PA0OTEL, MECTO U TOJ U3QAHU S, CTPAHULIEL.

B mporecce paboTel HAO MEPBOMCTOYHUKAMH 11€I€CO00PA3HO OEIATh 3AMUCH, BEITUCKT
a03aneB, UTAT, OTHOCAIIMXCA K U30panHou teme. [1pu
M3YYEHHUH CIENUATBHON 0 PUINIECKON MUTEPATYPEI (MOHOrpa(uil, CTaTel, peleH3ui U T.1.)
BAKHO 00paTUTh BHUMAHUE HA PA3IMUHBIE TOUKU 3PEHUA ABTOPOB MO UCCIETYEMOMY
BOIIPOCY, HA €70 NPUBOJUMYIO APT'YMEHTAI[UIO U BEIBOABL, KOTOPEIMU OIIPOBEPTAIOTCSA UHEIE
KOHIICTIHH.

Kpome pekoMeHIOBAHHON CHEUATBHON TUTEPATYPEL, MOKHO UCIIOJIE30BATh TI00YIO0
OOTMOJHUTENBHYIO TUTEPATYPY, KOTOpasd HEOOX0IMMA T PACKPBITHA TEMBI KOHTPOJIEHON
paboter. Ecimu B mepuo HanNUCaHua KOHTPOJBHON PA0OTEI OBLIM IPUHATEL HOBEIE
HOPMATUBHO-IIPABOBEIE AKTHI, OTHOCAIIMECA K M3/IaraeMOM TeMe, X HEO00X0IMMO U3YIUTE U
HCIOIB30BATE MPU €€ BHEIMOTHEHUH.

B koHIIE KOHTPOILHOM PadOTEI MPUBOAUTCS MOMHEIM OMOMOT paprueCKnii mepeueHb
HCITOJIb30BAHHBIX HOPMATHBHO-ITPABOBEIX AKTOB U CIEIUATBHON JIUTEPATYPHI. JlaHHEIN
CHHUCOK YCJIOBHO MOYKHO IMOAPA3JEINUTEL HA CIEIYIONIAE JACTH:

1. HopmaruBHO-nIpaBOBEIE AKTHI (JAOTCA MO UX IOPUANIECKON CHUIIE).

2. Yuebuuku, yueOHbIE TOCOOUS.

3. Monorpaguu, yaednsie, yaeOHO-ITPAKTUIECKUE O COOMS.

4. Ilepnomuueckasd mevars.

[TepBoucrounuku 2,3,4 narorcs mo andaBury.

Odopmnenne OudOmorpapuIeCKkux CCEUIOK OCYIIECTBIAETCA B CIAEAYIOMIEM IMOPAIKE:

. @amumisa 1 THUTIMATEL ABTOPA (KOJUIEKTUB aBTOPOB) B UMEHHUTEIBHOM maaexke. [Ipu
HAIMYUH TPEX U 00JIee aBTOPOB NOMYCKAETCA YKA3BIBATE (DAMIIIMM W MHULTUAJIBI IEPBBIX IBYX
1 100aBuTh «u ap.». Ecny kHHMra HamicaHa aBTOPCKUM KOJJIEKTUBOM, TO CCBUJIKA JIETAETCA Ha

HA3BAHWUE KHUTH U €€ penakropa. DaMinio 1 THUIHAIE PENAKTOPA MOMENIAIOT IO CIIE
HA3BAHWA KHUTH.

2. [lonnoe Ha3zBanue NEPBOUCTOYHHUKA B UMEHUTEIEHOM IATEKE.

3. Mecto u3manu4.

4. T'on n3manus.

5. O0miee kOIMYECTBO CTPaHUI] B padoTe.

CCBLIKM HA KYPHATBHYIO WM TA3€THYIO CTATHIO JOJLKHEI COIEPIKATE KPOME
YKA3aHHBIX BBIIIE TAHHBIX, CBEIEHUS O HA3BAHUM KYPHAIA WA TA3ETHI.

CCBIIIKM HA HOPMATUBHBIN AKT JEIA0TCA ¢ ykazanueM CoOpaHusa 3aK OHOJATEIBCTBA
P®, nckiaroueHne MOryT COCTABIATE CCBIJIKU HA POCCHICKYIO Ta3€Ty B TOM CIy4ae, €CIIH
OAaHHBI HOPMATUBHBIN aKT emnie He onmyOmikoBaH B C3 PO.

[Tpu ucnoap30BaHMM LIMTAT, UEH, TPOOIEM, 3aMMCTBOBAHHEIX ¥ OTIEIFHBIX aBTOPOB,
CTAaTUCTUYECKUX JAHHBIX HEOOXOAMMO MPABWIBHO U TOYHO AENATh BHYTPH TEKCTOBBIE CCBLIKHT
HA MMEPBOUCTOYHUK.

CCBLIKM HA UCHOJIB3YEMEIE NEPBONCTOYHUKN MOKHO JEJIATh B KOHIE KAKIOU
CTpﬂHHT_LLL au00 B KOHIIE BCEU pabOTEI, HyMEpauusa MOKET HAUMHATHCA HA KAKI0U CTPAHUILIE.

?1 (I HY ”DHHHL%GJTBHHH padoTa COCTOUT TOIBKO U3 HECKOJIBKUX BOTIPOCOB (3-6),
633 FHHB ﬂa’*ﬁzTE‘éﬂeHﬂ BOIKHA COEPKATE TEOPHUIO U MPAKTUKY PACCMATPUBAEMOUN TEMEL.

iITeHHA F
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S. PexoMeHTAIHH 0 BLINOJTHEHHIO 32/ IaHHS

KouTpompHas padora n3naraercs JOrM4eCKy NOCIeN0BaTEIbHO, TPAMOTHO U
pa3dopunBo. OHA 00A3aTENBHO TOJIKHA UMETh TUTYJIEHEIN TUCT. OH COMEPKUT HA3BAHUE
BBICHIETO Y4E€OHOTO 3aBE€NECHUA, HA3BAHUE TEMBI, (PAMUINIO, MHUIIUAIEL, YIEHOE 3BAHUE H
CTEIIEHb HAYYHOT0 PYKOBOAUTEN, (paMILUINIO, MTHUIIMAJIEL ABTOPAa, HOMEDP IPYIIIEL.

Ha cienyromiemM aucTe OpuBOIUTCS COAEPKAHUE KOHTPOABHOM padoTel. OHO
BKJIFOUAET B ce0s: BBEIEHHE, HA3BAHNE BONPOCOB, 3AKII0UEHHE, CITMCOK JINTEPATYPHIL.

Beenenue nomkHO ObITH KpaTKuM, HE Oonee | crpanuiel. B HEM HEOOX0mMIMO
OTMETUTH AKTYyalIbHOCTh TEMBI, CTEIEHb €€ HAYYHOH pa3padOTaHHOCTH, IPEIMET
HCCIEN0BAHMA, LIENE U 331491, KOTOPEIE CTaBATCA B padbore. M3noxenue kaxaoro sonpoca
HEOOXO0IMMO HAYATE C HAITUCAHUS 3ar0JIOBKA, COOTBETCTBYIOMIEMY OTJIABIECHHIO, KOTOPBIN
OOJIKEH OTPAKATh CONEPIKAHME TEKCTA. 3arOJIOBKHU OT TEKCTA CIEQYET OTHEIIATh
uHTepBATaMU. KaapIil 3aro0BOK 0043aTE€NbHO OOIKEH NPEANIECTBOBATL HEMOCPEACTBEHHO
CBOEMY TEKCTy. B TOM cirygae, kOrma Ha O4€pPETHON CTPAHULIE OCTAETCS MECTO TOJIBKO LA
3aroJI0BKA U HET MECTA HU JJIA OJJTHOM CTPOUKH TEKCTA, 3ar0JI0BOK HYXKHO MHUCATH HA
CIEIYIONIEN CTPAHUIIE.

M3naras Bonpoc, Kaxaeld HOBBIM CMEICIOBOM a03a1] He00X0AUMO HAYATh C KPACHOM
CTPOKH. 3aKOHUMTH U3JIOKEHUE BOITPOCA CIEIYET BBIBOIOM, HTOIOM IO CONEPKAHHUIO TAHHOTO
pasnena.

M3n0xenune conepxkanusa BCEM KOHTPOJIBHOM PaOOTEI JOKHO OBITE 3aBEPHIEHO
3aKJIIOYEHUEM, B KOTOPOM HEOOXOAUMO JATh BEIBOAEI IO HATUCAHUIO PAOOTEHI B LIETIOM.

CrpaHulibl KOHTPOIEHON padOTE JOJKHEI UMETH HyMeEpanuio (CkBo3HOM). Homep
CTPAHMUIIEI CTABUTCSA BBEPXY B NPABOM yriny. Ha TUTyIbHOM JIMCTE HOMEDP CTPAHULIBI HE
craBurcCa. OnTUMaIBHBEIN 00BEM KOHTPOIEHOM padoTer 10-15 crpanniy MammHONMCHOTO
TekcTa (pazmep mwpu@ra 12-14) uepes moayTOpPHEIN UHTEPBAT HA CTAHJAPTHBIX JIMCTAX
(¢popmara A-4, mona: Bepxuee —15 MM, HUEKHEE —] SmMm, s1eBoe —25MM, paBoe —1 Omvm.

B TekcTe KOHTPOIbHON PadOTEI HE JOMYCKAETCA NPOU3BOIEHOE COKPAIIEHHUE CIIOB
(kpoMme OOMIENTPUHATHIX ).

[To BCeM BOZHUKIIMM BOIIPOCAM CTYAEHTY CIEAYET 00pamarTsCs 3a KOHCYIbTALUEN
npernogaBaremo. CpoK BEIMOTHEHUS KOHTPOJIBHOU PAOOTEI OMPEAEIAECTCS MPEMOIaBATENEM U
OHA HOJDKHA OBITH CHaHa HE TO3JHee, YeM 3a Henelnro m0 sk3amena. [1o pesyasraTram
MPOBEPKU KOHTPOIBHAA paboTa orjeHuBaercsa Ha 2-5 0annos. B coydae oTpunarensHon

OLIEHKH, CTYAEHT JOJHKEH O3HAKOMUTECA C 3aMEYAaHUAMHA U, YCTPAHUB HENOCTATKH, HOBTOPHO
coare padoOTy HA OIPOBEPKY.

6. IliaH — rpajuk BbINOJTHeHHS 3a{aHHSA

Ne | Dran BoIIOJJHEHHUS 3aaHHA O0beM yacoB /il BLINOJIHEHHS 3aJaHUA (ACTp.)

1 2 3 4 5 6 7 8 9 10

Bolno/iHeHHEe KOHTPOJILHBLIX 3a/1aHHH

1 [Tonygenue 3a0aHuA HA | +
yCTAHOBOYHOM 3aHATUHU, AHATA3
€r0 C MPEnoaaBaTEIemM

2 | U3yuenne nureparypel O + + + + + — -
BBITTIOJTHEHHU A 3aTaHuH
KOHTPOJIBEHOMN padOTEI

3 BreimosmHeHne 3aganuii + | +

KDHTpﬂﬂLHDH a00TEI, €€

OKYMEHT 1OONMCAH
DCI) Qﬂ&&ﬁﬂﬂfﬁou NoanUckLIo
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7. KpHuTepHH olleHHBAHHSA padoThI

OyeHka « OMIU4HO» BBICTABIIETCA CTYINEHTY, €CIU TEOPETHYECKOE CONEPIKAHNUE KypCa
OCBOEHO MOJHOCTBIO, 0€3 mpo0enoB; NCYEPHBIBAIONIE, ITOCIETOBATENBHO, YETKO U JTJOTHYECKA
CTPOMHO HW3JIaraeT MaTrepuay; CBOOOIHO CHPAaBILAETCA C 3agadaMH, BOIPOCAMHM W IPYTHMH
BUJAMM IPUMEHEHUsS 3HAHWUM, HWCHOJL3YET B OTBETE€ OOMOJHUTEILHEIM MATEPUAIBCE
IPEAYCMOTPEHHEIE TPOTPAMMOM 3aJaHNA BBIMOJIHEHBI, KAYECTBO WX BBIMOJHEHUS OIEHEHO
quCIOM OauioB, OMM3KMM K MAaKCUMAIBHOMY; AHAIM3UPYET IIOJYYEHHEBIE pPE3YJIBTATHI;
MPOSABIAET CAMOCTOATEILHOCTE NPH BEITOTHEHUH 3aJaHHUH.

OyeHnka «xopouwto» BBICTABIAETCA CTYIEHTY, €CIM TEOPETHUECKOE CONEPKAHUE Kypca
OCBOEHO MHOJHOCTBIO, HEOOXOOUMBIE MNPAKTHUUECKHME  KOMIETEHIMM B  OCHOBHOM
chOpMUPOBAHEI, BCE MPEOYCMOTPEHHBIE NOPOrpaMMONM OOydeHus ydeOHEBIE 3aJaHusd
BBIITOJTHEHBI, KAaueCTBO WX BBIMOJHEHWA AOCTATOYHO BBICOKOE. CTYIEHT TBEpPHO 3HAET
MaTEpHUaI, TPAMOTHO U IO CYHNIECTBY U3JIATAET €ro, HE JOMYCKAasA CYNIECTBEHHBIX HETOUHOCTEN
B OTBETE HA BOIPOC.

Oyenka «ydogiemeopumenbHo» BBICTABIACTCA CTYOEHTY, €CIIM TEOPETHUECKOe
COAEpKaHNE Kypca OCBOEHO YACTUYHO, HO HMPOOEIEl HE HOCAT CYHIECTBEHHOTO XapakTepa,
OOJIbIIMHCTBO TOPEAYCMOTPEHHBIX MPOTPAMMOM 3aJaHUM BBEIMOJTHEHO, HO B HHUX HMEIOTCH
OmMOKM, IPH OTBETE€ HA MNOCTABICHHBIH BOINPOC CTYAEHT MOONYCKAET HETOYHOCTH,
HEOOCTATOYHO MPABUILHEIE (POPMYJIMPOBKH, HAOMOJAIOTCS HAPYLMIEHUSA JIOTHUECKOU
MOCIEN0BATENRHOCTH B U3I0KEHUHU HPOTPAMMHOTO MaTepHana.

Oyenka «HEYO0OG1emeoOpUmMeIbHO» BEICTABIACTCA CTYAEHTY, €CIH OH HE 3HAeT
3HAUATEIEHOM YacTH IPOTPaMMHOTO MATE€pHaia, MOOMYCKAET CYNIECTBEHHBIE OMIMNOKMH,
HEYBEPEHHO, C OONBIIUMHI 3aTPYAHEHUAMH BBIMOMHAET MPAKTUYECKNE PA0OTEL, HEOOXOMUMEIE
MPAKTUUYECKUE KOMIIETEHIIMH HE CPOPMUPOBAHEBEL, OOJBIIMHCTBO IIPEAYCMOTPEHHBIX
OporpaMMon 00ydeHUs ydeOHBIX 3aJaHUH HE BBEINTOJIHEHO, KAUECTBO MX BBIMTOJHEHUSA OLIEHEHO
qUCIOM 0a/IoB, OMU3KUM K MUHUMAITEHOMY.

8. IMopsanok 3amMTbI padoThI

[ToayauB mpoBEepeHHYIO pa0d0TYy, CTYAECHT AOIKEH BHUMATEILHO 03HAKOMUTLCSA C
pELEH3UEN, TOMETKAMHI HA MTOJIAX U BEIMOJIHUTE BCE YKA3AHWA HAYIHOTO pyKoBoauTend. Ecian
paboTa He JOImymIeHa 10 3alIUThI, HEO0X0JUMO 03HAKOMUTLCA C PELIeH3HEeH, 10padoTaTh
KOHTPOJIBHYIO padOTy, YCTPAHUB BCE HETOCTATKH, YKA3aHHEIE HAYYHBIM PYKOBOIUTEIIEM, U B
HOBOM BAPHUAHTE COATH HA MIPOBEPKY.

B ycranoBaeHHBIN Ka()enpoi CPOK UCIIOJHUTENL 005M3aH ABUTHCA HA 3AIIUTY
KOHTPOIBHON pabOTEI, UMes ¢ COO0M MOCAEAHNUN BAPUAHT, PEIIEH3NIO HA TIEPBEI BAPUAHT C
3aMEYAHMAMU PYKOBOIUTENA U 3a4ETHYIO KHUKKY.

[Tpn 3anmTe CTyneHT DoIkKeEH OBITE TOTOB OTBETUTH HA BOITPOCH HAYYHOTO
PYKOBOAUTEILA IO BCEM TEME KOHTPOJIBHOU PAOOTEL.

Onenka padOTE MPOU3BOAUTCA MO YETHIPEXOATBEHON CUCTEME: «OTIMUHOY,
«XOPOIIOY», KYOOBIETBOPHUTEIBHOY», «HEYAOBIECTBOPUTENBHOY. [locne 3anmTet
MOJIOKUTENBHAS OIIEHKA BBICTABIIETCS B 3aUE€THYIO KHIKKY. 3anUIEHHBIE KOHTPOIBHBIE
pabOTEI HE BO3BPAMIAIOTCA M XPAHATCA B (POHAE Kadenpsl.
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