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BeeeHune

Meroaugeckne ykKa3aHWA IO BBINOTHEHMIO NPAKTUYECKUX padOT mo IUCHMILUINHE
«HxeHepHbplE CHUCTEMBI 3JAHMM MW COOPYKEHUU (TEmnora3ocHaO)kKeHue C OCHOBAMH
TEMJIOTEXHHKH )» NPEIHA3HAYEHEI AJI CTYAEHTOB OYHOU (POPMEI 00ydeHN L.

Juctmmmna «/HxkeHepHsie CUCTEMEI 3TAHUNA U COOPYKEHUH (TEIIOTa30CHAOKEHNE C
OCHOBAMM TEIUIOTEXHUKH)» HMEET CYIMIECTBEHHOE 3HAYEHHE A MIPOo(PeCcCHOHATBHOU
MOATOTOBKU CIENUATMCTOB B 00JIACTH HOPOMBINUIEHHOTO M TPAa)KOAHCKOTO CTPOUTENHLCTBA.

Jlucuuiumuaa  ABIACTCA NPOMEKYTOUHBIM M HAuOOJIEE CIIOKHBIM OSTalmoOM B IIPOLECCE
00ydeHMA.

3agagaMu U3y4E€HUS OUCIUILIMHEI SBIIAIOTCA
— PAacCMOTPEHHUE OCHOB TEXHHUUECKOHM TEPMOAMHAMHUKHU U TEIIOTIEPEnAUN,
—  M3YYEHHUE BIAKHOCTHOTO U BO3AYIIHOTO PEKUMOB 3/IaHUII;
— OCBOEHHE IIPUHIMIIOB IPOEKTHUPOBAHUA U PEKOHCTPYKIIMH CUCTEM 00€CIIEueHMA
MUKPOKIMMATA MOMEIEHUH;
— BO3MOJKHOCTB UCIIOJIL30BAHNS HETPAIUIIMOHHEIX UCTOUHUKOB SHEPTrOPECYPCOB,
—  3a1a4M OXPAHBI OKPYKAOMIEH CPENEL
[lemssvu OCBOEHUS TUCITUIIIINHEL ABJIAIOTCA:
- OCBOEHHE CTYJEHTAMH CMEKHOHU OTPACIM CTPOUTEIHHOM TEXHUKH, BEIPAOOTKE HABHIKOB
TBOPYECKOTO MCIIOJB30BAHMA 3HAHUM TMpPH  BBIOOpE W OKCILTyaTanuu 000pyooBaHUA
TEMI0TA30CHAOKEHNA U BEHTWILALNH, IIPUMEHAEMOr0 B CTPOUTEILHON HHIYCTPHH.

3HaHUA, TOJIYUYEHHBIE MPU W3YUEHUM JaHHOW JOUCIMIUIMHEI HEOOXOOUMEBI i
HAMACAHWS BEIMYCKHOM KBATU(PUKAIIMOHHON PabOTHL.
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IIpakTHueckas padbora Nel

Tema 1: OnpeneneHue TENIOBOTO COMPOTHUBIACHUA OTPAKIAONMIMX KOHCTPYKIMH YTJIOBOH

KOMHATEI

e padoTbi: OCBOUTE METOIUKY PACUY€TA TEIJIOBOTO COMMPOTUBIECHUA OTPaKIAOIINX
KOHCTPYKIIHI.

3HAHNS, YMEeHH S, HABLIKH U (HJIH) ONBLIT AeATeJIbHOCTH, XAapaAKTepH3VIOIIHe
yTansl GopMHPOBAHUSA KOMITETEeH IIHH

Nunekc

DopmynupoBKa:

OIIK-3

Crroco0eH mpuHUMATE pPemeHus B TpodeccnonansHOu chepe, UCITONB3YA TEOPETUIECKUE
OCHOBEI M1 HOPMATHUBHYIO 043y CTPOUTENBCTBA, CTPOUTEILHOU MHAYCTPUM M KUIIMIITHO -
KOMMYHAJITBHOTO X035A1CTBA

OIIK-4

Crroco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
MPOEKTHYIO JOKYMEHTAIMI0, a4 TAakKKe€ HOPMATHUBHBEIE NPAaBOBEIE aKTBl B 001acTH
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUHU U JKUINIIHO-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 SKCIUTyaATAIHH.

TEGPETH‘I eCKafd YacCThb

[TogcuurenrHasa 3amicka HpHKTHIIECI{ﬂﬁ pHGGTLI OTHOCHTCA K TCKCTOBBIM JOKYMCHTAM

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

[TosschureneHy0 3amicKy CAeQyeT BBITOMHATE HA mucrax (popmara A4 (297X210 mm)
MATEPUAJIOB OMMCHOTO TeKcTa (pasmep mpudra — 14, marepsan — 1,5).
[TepBEIM TUCTOM MOACHUTEILHOMN 3AMMUCKU SBJIIETCS TUTYJILHELN JIUCT, TA€ YKA3EIBACTCSA

(pavmmma, UM, OTYECTBO CTYIAEHTA, €T0 MH(p (HOMEDP 3a4€THOU KHWKKH ) HA3BAHUE TPYIIITEI
u 1.0. Hagmice Ha TUTYIBEHOM JMCTE BBINONHAETCA 4ePTExKHBEIM mpu@prom. Jlomyckaercs
o(pOpMIIEHHE THUTYIRHOTO JMCTa HA Kommelorepe. Ilpm cocraBnenun comepkaHuA
(OrmaBiIEHUA) B HErO CIEOYET BKIKOYATH HA3BAHWE pPaA3[E€NIOB, IMOAPA3NEIOB M IYHKTOB C
YKA3aHUEM HOMEPA COOTBETCTBYIONMIEW CTpaHUlbl. B koHIE padOTBI MPUBOAATCA BEIBOIEI,
CIOEIAHHEIE NP U3YYCHUN TEMBI KOHTPOJIBHOU 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 MCKIIOUYEHHMEM OOMIENPHUHATHIX M MCHOIB3YETCHA CIJIOUIHAS
HyMepauusa CTPaHHIL.

Bonpocs! 1 3a1aHiA
OCHOBHBIE MOHATHA U ONPENEITEHU TEXHUIECKON TEPMOINHAMUKH.
Y paBHEHHE COCTOAHUA TEPMOIUHAMHYIECKOHN CHCTEMBL.
[TepBEn1 1 BTOPOI 3aKOHEI TEPMOIUHAMHUKH.
Tepmonmuammueckne nporeccs NACATLHEIX Ta30B.
[Tpsamon u oOpaTHeM uki Kapho.
YpaBHEHHE COCTOSHUS PEATBHBIX I'a30B
OCHOBHBIE MOHATUA U OMPENEIEHNA ITPOIIECCA 0OMEHA TETIOTOM.
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11. Kpurepun nogo0usa. Buasl kpurepuanbHEIX YPABHEHUH.
12. Temnonepenaya mpu KOHAEHCAIINH.
13. U3znyuenue.

3anaHue:

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,

Tpedyemasa remmneparypa B komuare +20 °C.

Paccumraem miomiaan TEMIOOTAAONINX TOBEPXHOCTEH.

IIpakTHueckasi padbora Ne 2

Tema 2: OnpepeneHne TENMJIOBOTO COONPOTHBICHHUA OTPAKIAIONMX  KOHCTPYKIIHH
MAHCAPOHOTO MOMEMIEHNS KWIOTO 10Ma

Heab padoTbi: OCBOUTE METOIUKY PACYETA TEIJIOBOTO COMPOTHUBICHUA OTPAKIAFOIINX
KOHCTPYKIIHH.

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

HMunekc

dopmynupoBKa:

OIIK-3

Crroco0eH mpUHUMATE PENIEHUS B TPO(ECCHOHATBEHOU C(hEpe, UCIMONB3 Y TEOPETUIECKUE
OCHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEILHON HMHAYCTPUM U KUJIMIITHO -
KOMMYHAJIBHOTO X035JUCTBA

OIlK-4

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
MPOEKTHYIO JOKYMEHTAI[MI0, 4 TAakX€ HOPMATHBHBIE IIPABOBEIE AKTEI B 00JIaCTH
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUH U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAIBHOCTL TeMbl: ' OmnpeneneHue TEIUIOBOTO COIMPOTHBJIIEHUS OTPAKTAOIINX

KOHCTPYKIIUN

"

3AKJIFOYAETCA B OCHOBOIIOJIATAIOMIEH POJIA PACYETOB  TEIUIO(PU3NUECKUX

CBOMCTB B 3AaHUAX I COXPAaHCHHA NEJIOCTHOCTH 1 YBCIIMUCHWA CPOKA SKCILTYAaTAIH .

TEﬂpETH‘I eCKafd 4acThb

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

1 TOMKHA B OCHOBHOM COOTBETCTBOBATH TpeboBanmuam ['OCTa.

[Tossichurens 3AIMCKY CIEeAyeT BBEIMNONHATH HA yucrax (opmara A4 (297X210 mm)

JOKYMEHT MNMOANCAH

MaTepHaRIETIHHOTYImekReTa (pasmep mpu@ra — 14, marepran — 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 3a4€THOU KHUKKH) HA3BAHUE TPYITITEI

Nencteutened: ¢ 19.08.2022 no 19.08.2023




U T.0. Hagmice Ha TUTYyIBHOM JIHUCTE€ BBINOMHAECTCA 4epTExHBEIM mpuprTom. Jlomyckaercs
o(pOpMIIEHHE THUTYIRHOTO JMCTa HA Kommeiorepe. Ilpm cocraBnenun comepkaHuA
(OrnmaBiIEHUA) B HErO CIEAYET BKIOUATE HA3BAHWE pPa3AeiOB, NMOAPA3AEIOB M IMYHKTOB 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 KOHTPOILHOM pPadOTEI HE JOJLKHO
OBITE COKpAmIEHHBIX CIOB, 3a HCKIIYEHHMEM OOMIENMPUHATHIX M MCIOJIB3YETCA CIUIOLIHAA
HyMepauus CTPaHHII.

Bomnpocs! 1 3a1aHus
OCHOBHBIE€ NOHATUA U ONPENEICHU TEXHUIECKON TEPMOINHAMUKH.
YpaBHEHUE COCTOSHUA TEPMOIUHAMHUYECKON CUCTEMBEL.
[TepBEIii 1 BTOPOH 3aKOHBI TEPMO IMHAMHUKH.
TepmonmuamMmueckue nporeccs NACATbHEIX Ta30B.
[Tpsamon u oOpaTHeM 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 mpu KOHAEHCAIINH.
13. U3znyuenue.

Sl A N ol ol b

3ananue:

Paccuuraem TEmIOBBEIX HOTEPh ABYX PA3HBIX KOMHAT OJHOM IUIONIAOM C ITOMOTIBIO
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,
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e HAPYKHEIE CTEHHI, ABA CKAaTa KpeIK (mmdep, crmomHas oopemerka, 10 ¢cM MuHBATHIL,
BAroHkKa), PpoHTOHEI (Opyc Tonmmuou 10 cMm, 00IMTEIN BATOHKOI) U OOKOBEIE
NEPETOPOAKH (KapKacHad CTEHA C KEPAM3UTOBEIM 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.

IIpakTHueckast padbora Ne 3

Tema 3: TennorexHMUECKNH pACUET OTPAKIAIOMIEN KOHCTPYKIUHN MOKPBITUSA
Heas padorsl: Onpememits TpeOyemMoOe€ COOPOTHUBIIEHUE TEIUIONEPENAYN, HCXOOA U3
CAHUTAPHO-TUTUEHNY ECKNX TPEOOBAHUM, U MO YCIOBUIO SHEProCOepeKeHNA

3HHHHH, VMEHHS, HABLIKH H (I—IJ'[I—I) ONBIT NEATEC/ILHOCTH, XapaKTEPH3IYIOIIIHE

ITalbI (POPMHPOBAHHSA KOMIIETEH IIHIH
MHnexc DopmynHupoBKa:
Crroco0eH mpuHUMATE PEmEeHusa B Tpo(eCcCuOHanBEHOU cepe, UCTTONB3YS TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATHUBHYIO 043y CTPOUTENHLCTBA, CTPOUTEIEHON MHAYCTPUM W KWJIHUITHO-
KOMMYHAJIBHOTO X035JUCTBA
Croco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
OIIK-4 | mpoekTHYI0 OOKYMEHTALMIO, a4 TAaKKE€ HOPMATHUBHEIE MPABOBEIE A4aKTEI B 00IacTu
CTPOUTENIHCTBA, CTPOUTEIEHON MHAYCTPUH U KIIHITHO- KOMMYHAJIBHOT O X035HCTBA

AKTYAIBHOCTL TeMbl: ' TEmIoTeXHUYECKUH pACUeT OTPakKIAINMIEN KOHCTPYKI[UH
MOKPBITHA "' 3aKIIOYAETCA B OCHOBOIIOJIATAIONIEN POJIM PACUETOB TEMIO(PU3NIECKUX CBOMCTB
KPOBEIBEHEIX COOPYKEHUM B 3JaHUAX I COXPAHCHUS ILEIOCTHOCTH U YBEIMUECHUS CpPOKa
SKCTLITYATaI[UH.

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)
MATEpPUATIOB OIMMCHOTO TEKCTA (pazmep mpudra — 14, uarepran — 1,5).

[lepBEIM TUCTOM MOACHUTENBHOM 3AMMMCKU ABJAETCA TUTYJIBHBINA JIMCT, TOE YKA3BIBAETCA
(pavmmisa, UM, OTYECTBO CTYAEHTA, €ro mu(p (HOMEP 3a4E€THOU KHWKKH ) HA3BAHUE TPYIIIEI
u T.0. Hagmice HA TUTYABHOM JIMCTE BBINOJHAETCA 4epTExHBIM mpudrom. Jomyckaercs
opopMIIEHHE TUTYIRHOTO JMCTa Ha Kommbeiorepe. Ilpum cocraBnenun copepkaHuA
(OrmaBIEHUA) B HEr0 CJIEAYET BKIKOYATH HA3BAHWE pPA3[ENIOB, IMOIPA3NEIOB M IYHKTOB C
YKa3aHUEM HOMEpA COOTBETCTBYIOMIEH CTpaHUIBl. B kOHIEe pabdOTEl MPUBOIATCSA BEIBOIEI,
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 HCKIHYEHHEM OOMIEMPUHATHIX M UCMIOJB3YETCS CIIOIHAA

HyMepaiusa CTPaHULI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprucbmar:  2C0000043E9ABEBIS2205ETBAS00060000043E  BOTIpOCKHI M 3aJAHHS
B - a4 W T. 11
naaenel 1 MOCHOBHEIE NGITATION 1 OMpeIenenns TEXHIIECKO TePMOINHAMUIKH.
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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 MOHATHSA 1 OTIPENEIECHUA MPOIIECCA 0OMEHA TETIOTOM.
Teopusa remmonpoBoanocru. 3akoH Oypee.
Temnmonepenaya.

10 Termoraa U30IAIIAL.

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

13. U3znyuenue.

il B U T e

3ananue:

Tennorexunueckuilt pacuer OTpaKOAONIEH KOHCTPYKUMH HOKPHEITHUA C ITOMOMIBIO
Tabmar 1,2 [Tpunoxenus 1.
[TppHMMaEM crieqyrontyo KOHCTPYKIIMIO HOKPBITHA:

S, .

OO 0O 0O 8
®

-1 c1oM — MHOTOITYCTOTHASA KEJIE300€TOHHAA ILUIUTA
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-TTeECHaHAaA 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 kr/ CM

= 0,17 Br/m °C

0= 0,004 Mm

Haitnem TonniHy TENIOU30IAIIMOHHOTO CIOS UCXOIA U3 YCIOBUS:

|

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+0,04/0,17+1/23 = 5,32m°°C/Bt

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHWHUCTEPCTBO HAVKHU U BBICHIEI'O OFPA30BAHUS POCCUNMCKOU ®EJIEPALINN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICHIETI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKWUN ®EJIEPAJIbHBIN YHUBEPCUTET»

[Iaruropckmii uacturyr (pumian) CKOY

MeToanueckne yKa3aHHus
O BBIMOJHEHUIO JIA0OPATOPHEIX padoT
no quciummHe « MHKeHepHbIe CHCTEMBI 30AHUN U COOPYKEHUH (TEMIOTra30 CHAOKEHHE C
OCHOBAMH TEIUIOTEXHUKH )»
oA cTyaeHToB HanpaBiaeHusa noarotoBku 08.03.01 CrpourenscTBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

10



COJIEPKAHHE

BBE,HEH]’IIE LI T T T R T T T T T O T T T T T T T T T T T

JTaboparopras padora Nel M3mepenue moBepxXHOCTEN OXJTAKICHHUS OTPAKIAFONINX
KOHCTPYKIIUH C LIETbI0 ONPENEIECHUA OCHOBHEIX TEIUIONOTEPh MOMEIIEHHA
JTaboparopras padora Ne2 HM3mepenue CKOPOCTH ABIKEHHS BO3IyXa B IIPOeMax
OTPAKIAEHUN, IBEPEH, B BO3AYXOBOAAX. .............

CIIMCOK PEKOMEH/ITYEMOM J'[HTEPATVPBI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BeeeHune

Jucimnmina «MHxkeHepHEIe CUCTEMBI 3TaHUU U COOPYKEHUH (TEMI0ora3oCcHa0) eHne C
OCHOBAMM TEIUIOTEXHUKH)» HMEET CYIMIECTBEHHOE 3HAYEHHE A MIPOo(PeCcCHOHATBHOU
MOATOTOBKH CIIEMUAIMCTOB B 00JACTHM HPOMBINUJIIEHHOTO W T'PAXKIAHCKOTO CTPOUTEILCTBA.

Jlucimmmnua SBIAETCA MPOMEXKYTOUHBIM M HAuOOJIEE CIOKHBIM JTAlOM B IPOIECCE
00OyueHMA.

3agagaMu U3y4E€HUS OUCIUILIMHEI SBIIAIOTCA
— PAacCMOTPEHHUE OCHOB TEXHHUUECKOHM TEPMOAMHAMHUKHU U TEIIOTIEPEnAUN,
—  M3YYEHHUE BIAKHOCTHOTO U BO3AYIIHOTO PEKUMOB 30aHUI;
— OCBOEHHE IMPUHIMIIOB IPOEKTHUPOBAHUA U PEKOHCTPYKIMH CHCTEM 00€CIIeueHUA
MUKPOKIMMATA MOMEIEHUH;
— BO3MOJKHOCTB UCIIOJIL30BAHNS HETPAIUIIMOHHEIX UCTOUHUKOB SHEPTrOPECYPCOB,
—  3a1a4M OXPAHBI OKPYKAOMIEH CPENEL
[lemssvu OCBOEHUS TUCITUIIIINHEL ABJIAIOTCA:
- OCBOEHHE CTYJEHTAMH CMEKHOHU OTPACIM CTPOUTEIHHOM TEXHUKH, BEIPAOOTKE HABHIKOB
TBOPYECKOTO MCIIOJB30BAHMA 3HAHUM TMpPH  BBIOOpE W OKCILTyaTanuu 000pyooBaHUA
TEMI0TA30CHAOKEHNA U BEHTWILALNH, IIPUMEHAEMOr0 B CTPOUTEILHON HHIYCTPHH.

3HaHUA, TOMYUYEHHBIE MPU M3YUCHUH [JaHHOW JUCIMILUIMHEI HEOOXOOUMEBI A
HAMMCAHWS BEIMYCKHOM KBATU(PUKAIMOHHON PadOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JIabopaTopHas padora Nel

Tema 1. U3mepeHne moBepXHOCTeH OXJIAKTCHHA OrPAKIAIHX KOHCTPYKIHH €
e/IbI0 ONpe/Ie/ieHHs] OCHOBHBIX TeILIONOTePh MOMeIeHH S

e ib: M3yunuTh TPpeOOBAHMSA, TPEABABIIEMBIE K N3MEPEHHIO MOBEPXHOCTEN
OXJIAKIEHUS OTPAKTAIONINX KOHCTPYKIMH € LENIBI0 ONPENEICHU OCHOBHEIX TEIIONOTEPE
MOMELIEHHUS

3HATh: TPEOOBAHNSA, PENBABIAEMBIE K H3MEPEHNUIO TMTOBEPXHOCTEN OXJIAKIECHUA
OTPAKAAIOMINX KOHCTPYKIMH C LIETBI0 OMPEIEIEHNS OCHOBHBIX TEIIONMOTEPE MOMENEHUA

¥YMeTh: padoTarts ¢ THHOBAIIMOHHBEIMH MPUOO paMU, UCTTOIB3YEMBIMHA I M3MEPEHUA
MapaMETPOB BO3IYIIHO-TEIIOBOTO PEKUMA B MTOMEMIEHUAX U XAPAKTEPUCTUKH CUCTEM U
MHHOBAIIMOHHOT 0 000PYI0BAHUS B MPOIIECCE KCIUTYATAIMHA 3AAHUN U COOPYKEHUN.

®opMHpYeMble KOMITETEeHIHH:

WHnexc DopmynupoBKa:

Crroco0eH NpUHUMATE PEmEeHA B TPO(ECCHOHANEHOU C(Epe, UCIONIB3YA TEOPETHIECKHUE
OIIK-3 | OCHOBEI U HOPMATUBHYIO 043y CTPOUTENLCTBA, CTPOUTENRHOW MHAYCTPUU M KUJIMIIHO -
KOMMYHAJITBHOTO X035A1CTBA

Crroco0eH ucCmons30BaTh B NPO(PECCHOHANBHON OEATENRHOCTH PACHOPAOUTENEHYIO U
OIIK-4 | OpoeKkTHYI0O OOKYMEHTAIIMIO, 4 TAaKkK€ HOPMATUBHBIE NPABOBEIE AKTHI B 00macTu
CTPOMUTENHCTBA, CTPOUTEILHON MHAYCTPUHU U JKUINIIHO-KOMMYHAIBHOTO X035AHCTBA

AKTYAJIBHOCTL Te€MbI: TOCBANIEHA U3YIEHUIO OMPENEIIEHUA TEIUIOMOTEPH
OTIOEJILHBIMH ITOMENICHUIMHA U 3JaHHUEM B 1EJIOM

Teopernueckast yacrs: [[nd ompeneneHus TEMIONOTEPH OTACIBHEIMHU ITOMENIEHUAMU U
30AHUEM B LIEIOM HEOOXOAUMO UMETH CACAYIONINE UCXOIHBIE JAHHEIE: MIIAHEL STAKEH U
XapakTEPHEIE PA3pE3rl MO 3/IAHNUI0 CO BCEMHU CTPOUTENHHEIMU Pa3MEPaAMU; BEIKOTUPOBKY U3
FeHEPATBHOTO I1aHa ¢ 0003HAYEHNEM CTPAH CBETA 1 PO3EI BETPOB; HAZHAYEHUE KAKIOTO
MOMETIIEHUS ; MECTO MOCTPOUKM 3JaHUSA (HA3BAHWE HACEIEHHOTO MYHKTA); KOHCTPYKI[UH BCEX
HAPYKHBIX OTPakIeHUN, 000CHOBAHHBIE TEMIOTEXHUIECKUM PACIETOM.

Bce ortammBaemele MOMENMIEHUS 3JAaHUSA HA IUIAHAX ciaeayer  0003HAdars
mopsAaKOBEIMUA HOMepamu (HaunHast ¢ NoO1 u nanee — nmomenienus noasana; ¢ Ne 101 u manee
— momenieHnus nepBoro sraxa; ¢ Ne 201 u gamee — Broporo staxka u 1. a.). [Tomenienus
HYMEPYIOT CI€BA HANPABO, MPUUEM JIECTHUYHBIE KIETKN 0003HAUAIOT OTAEIRHO OyKBAMHM WIH
PUMCKAMA LH(paMH M HE3aBUCUMO OT OSTAXKHOCTH 3JaHUA PACCMATPUBAIOT KAaK OJHO
[TOMEIIICHHUE.

[Torepu TEmyIO0TEI MOMENIEHUAMHA YEPE3 OTPAKIAIONINE KOHCTPYKINH, YUUTHEIBAEMBIE
Ipu MPOEKTUPOBAHUM CHCTEM OTOMJIEHMWA, PA3IENAOTCS YCIOBHO HA OCHOBHEIE U
nobaBounsie. Mx cnemyer ompenensTb, CYMMHPysSs HOTEPH TEMIOTHI 4YEpe3 OTAECIBHEIC
OTpa)X)Iarome KOHCTPYKIuu ¢ okpyrienuem 10 10 Br, mo ¢popmyne:

Qoo = - (t3=t8) (14 ) B)n = kF(ts — ) (14 ) B)n

rae F - pacueTHad nnoniaas Orpaxaaromen KOHCTPYKIHH, M

k - kO3 punmenT Temmonepenayn TaHHON OTPAKIAIONIEN KOHCTPYKIUH, BTF(MEK);

Ry - conmpoTuBnenne Temonepenadye Orpakaarone KOHCTPYKIINU, (ME-K);’BT;

(B noPAEHEFHAN EEMIeparypa Bo3ayxa, °C, MOMEIIEHHUSA C YYETOM MOBBEIILEHHA IO
BLICEITE ﬁﬁ‘ﬁ@ﬁéﬂﬂﬁéﬁﬁﬁ*%ﬁmmn ooiee 4m;

Ceptudukar: 2C00000 IESABBBO52205E/BAS00060000043E
E.I-1.It..'t..- _.-f'-::;;rfr‘.ta.e iTbAHa AnexkcaHopoBHa

(1.1)

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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g - pacueTHas TeMIeparypa Hapy»KHOTO BO3AyXa AJS XOJOJHOrO Mepuoaa rojaa mpu
pacdere moTeps TEMIOTH Yepe3 HAPYKHBIE OTPAKICHUSA WIM TEMIIEparypa Bo3ayxa Oomee
XO0JIOMHOTO MOMENIEHUS TIPU PACUETE MOTEPH TEIUIOTH YEPE3 BHYTPEHHUE OTPAKICHHUS;

n - KOA(PQUIMEHT YIUTHIBAIOIINN MOJOKEHUE HAPYKHOHN MOBEPXHOCTU OTPAKIAFOIINX
KOHCTPYKIUI IO OTHOUIEHUIO K HAPYKHOMY BO3IYXY;

B - mobaBouyHBIE MOTEPH TEILIOTEL B OIAX OT OCHOB-HEBIX HOTEPE.

Takum oOpazom, uTOOEI ONpEAETUTE NOTEPH TEILIOTHL TOMENIEHN, HEOOXOIMMO 3HATE

seanaunel F, kK (mubo Ry), tg, tEu, n u . Koopummenr remwronepemaun k (aubdbo Ry)
OTpaKTAIONIEN KOHCTPYKIIMH OMPEAETAIOT TEIIOTEXHUIECKUM PACIETOM.

Puc. 1. Cmexa oOMmepa Temonepenarnmx Orpak IEHUN

Tenmoobmen uepe3 orpaxaeHUs MEKAY CMEKHBIMH OTATUTMBAEMBIMH MOMENIEHUAMHA
MpH pacyere TEIUIONOTEPh YYWUTBIBAETCA, €CIW PAa3sHOCTh TEMIIEPATYpP BO3OyXa OTHUX
nmomenienud oomee 3°C. [Imomaou F, ME, OTIEIBHBIX OrpakaeHuil — HapyKHeIX cTeH (HC),
okoH (O), aeepen (M), ponapent (D), moronka (IIt), mona (IT) — m3mepsroTca mo mnanam u
paspeszam 34aHus CIeayrnmm oopasom, (puc.l).

1. Bercora cren nepBoro sraxa, €CJIM IMOJI HAXOAUTCA HEMMOCPEACTBEHHO HA TPYHTE, —
MEKAY YPOBHAMH MHOIOB INEpBOro u BTOporo oraxeu (hl), ecnm monm Ha marax — ot
HAPYKHOTO YPOBHA HOATOTOBKM MOJA HA Jlarax A0 ypOBHA mmosa BToporo sraxka (h’l), mpu
HEOTATIMBAEMOM MOABAJE WJIH IMOAIOILE — OT YPOBHSA HMKHEHN MOBEPXHOCTH KOHCTPYKIIMHN
MOJa MEpPBOTO ATaxKa OO YPOBHA UMCTOTO mona BToporo sraxa (h«l), a B 0OHOSTaKHBIX
3NAHUAX C YEPIAUYHBIM IMEPEKPBITHEM BBICOTA M3MEPAETCA OT II0JIA OO0 BEPXA YTEIULAIOMIETO
CJIOS ITEPEKPBITHA.

2. BricoTa CTEeH MPOMEKYTOTHOTO 3TAKA — MEKIY YPOBHAMM YUCTEIX ITOJIOB JAHHOTO
1 BRIIIENEkKanero sraxked (h2), a Bepxuero sraxka — OT YPOBHA €r0 YUCTOTO IMOJIA 10 BEpPXA
VTEIULIONIETO CII0SA 4epaaqHoro nepekpeitus (h3) wmm OecuepaagHOTO MOKPHEITHAL

3. JlnmHa HapyKHBIX CTEH B YIJIOBBIX IMOMENIEHHUAX — OT KPOMKH HAPYKHOTO yrja 0
ocer BHyTpeHHUX CTeH (11, u [2), a B HeyrnoBeIX — MeExKIOy 0CIMH BHYTPEHHUX CTEH (13).

4. JlmuHa BHYTPEHHMX CTEH — II0 pa3MepaM OT BHYTPEHHUX ITOBEPXHOCTEH
HAPYHBIX CTEH 0 OCEH BHYTPEHHUX CTE€H (Ml ) mm Mexay ocsiMu BHYTPEHHUX CTEH (m).

5. IImomiamu okoH, nBeped u (poHApPEH — MO0 HAUMEHBIIUM pPa3MeEpPaM CTPOUTENbHBIX
MpPOEMOB B CBETY (a1 b).

6. Ilnmomamy nDOTONKOB M MHOJOB HAA IOABATAMHM M IMOAIOJIBAMH B YIJIOBBIX
MOMENIEHUAX — II0 pasMepaM OT BHYTPEHHEM HNOBEPXHOCTH HAPYKHBIX CTEH [0 OCEH
MPOTUBOIMOIOKHBIX CTEH (Ml 1 n), a B HEYIJIOBEIX — MEKAY OCSAMM BHYTPEHHHUX CTEH (m) U
OT BHYTPEHHEN MOBEPXHOCTH HAPYKHOU CTEHBI 0 OCH IMMPOTHBOIIOJIOKHON CTEHEI (N).

Hﬂﬂmﬁ?ﬁ?'ﬂgﬂﬂm E]gﬁmmaﬂeﬁ OrpaXIAIINX KOHCTPYKIMH JUHENHBIE Pa3MEpPBl MX
I PUHU MBFEFCHOHIEONTIO octer0 o +0,lMm, a BeIWMUYMHBEI IUIOMIANEH OKPYIVIAIOTCA C

RO pettHOCTRI0. 20,1 M. TIOTEpW TeIIoTE! Yepes MOJEl, PACcIIONOKEHHBIE HA TPYHTE WM Ha

Bnaneney iTeHHE AJIeKCAHODOBH:
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jarax, u3-3a CIOKHOCTH TOUHOTO PEHIEHUS 3aJadM ONPEIEIAI0OT HA MPAKTUKE YIPOIIEHHBIM
METOJ0M — MO 30HAM-ITOJIOCAM HIUPUHOH 2M, TAPAJUIENEHEIM HAPYKHEIM CTEHAM (puc. 2).

¥YPOBEHBIEMITA E

i..

| Fad o P
——

| 4 o L ! L
LIRS "
[ i am L
ey
.

s | l 'I “:;«:Q“:- "k..'kl ::

[} I T'I-- _ l =
S T & 1r
I

|-

Puc. 2. Cxema K OnmpeneneHuto moTePs TEMIOTH Ye€pe3 MOJIBL U CTEHEL, 3arTy0JIeHHEIE
HUKE YPOBHA 3EMIIN
| — mepBas 30na; 2—BTOpaA 30HA; 3—TpPeThA 30HA; 4 — JeTBEPTad 30HA (TOCICTH AN )

OcuoBHas pacuernas (opmyna rnpu moxcuere moreps Temiorel Qmu, Br, uepes mom,
PACIIOJIOKEHHBIN HA TPYHTE, IPUHUMAET CIEAYIONIAN BU:

Qm=( Fy + F; Fy 3 Fy )(tg_tjg')(l+23)ﬂ

_+_
Rign Rapn Raipnm Ramn

(1.2)

raoe Fy. F». Fi, F4 - momianu, coorsercreeHuo 1., 2. 3. 4 30H-110J10C, ME;

Rinm. Ropnm - comporuBienwe tennonepenade OTAEABHBIX 30H IOJA, MEK;’BT;
OCTAJIBHEIE BEMMYUHEI — T€ k€, uro B popmyne (1.1).

COmpOTUBIIEHUE TEIUIONEPENaY€ KOHCTPYKIIUM YTEIUIEHHBIX ITOJIOB, PACIIOJIOKEHHBIX
HEMMOCPEACTBEHHO HA TPYHTE, Ryy MEKfBT, HAUIEKUT ONPENENATh TAKKE I KakKIOU 30HHI,

HO 110 (popmyre:

R.. =R e
v — TYHeID + -
» _
(1.3)
rne Rpuynp - comporuBieHue TeEmnomepenade OTHEIBHBIX 30H HEYTEIUJIEHHOTO
“}
rmona (cm. puc. 2), M K/BT;
5)-‘(‘ w 2
ZA_ - CyMMa TEPMUYECKUX CONPOTHUBIEHUN YTEILUIAIONINX CI10eB, M K/BT.

ve
VremnsronmMu  CIOAMH  CUWTAIOTCA  CIOM W3 MATEpHaIoB,  WMEIOMIHUX
TEmI0NPOBOIHOCTE A<1,2 B1/(MK).
CompoTuBIEHHE TEILIONEpEnade KOHCTPYKIMM TOIOB HA mgarax Ry, M-K/BrT,
ompenenserca no (popmyie:

1
= ——R,, = L18R,, |
’ (1.4)

rae Ry, — conmpoTuBaeHHE TEMIONEpenaue KOHCTPYKIMU YTEIIEHHOTO M0JIa, 31€Ch B
KA4ECTBE YT EIULAIOMMX CI0EB YUUTEIBAIOT BO3AYIIHYIO NPOCIONKY (Bg,=0,2) n momarserii momn,
YJI0KEHHBIH IO JIATaM.

[Tpu moxcyere moreps TEMIOTH YEPE3 MOJIBI, PACIIOIOKEHHBIE HA TPYHTE WIH JIarax,
MOBEPXHOCTh YYACTKOB ITOJIOB BO3JIE YIJId HAPYKHBIX CTEH (B MEPBOM ABYXMETPOBOU 30HE)
BBOJUTCS B PACUET JIBAXK/BI, T. €. 10 HAIPABIECHUIO 00E€MX CTEH, COCTABIIAIONINX YTOJI.

Tenmomorepu uepez mOA3EMHYIO HACTh HAPYKHBIX CTEH M HOJBL OTAIIMBAEMOTO
MOJBATA BOAHMAT OIMKHEL MOJCYUTHIBATBCA TaK K€, KAK W TEILUIONOTEPH YEpe3 MOJIHI,

copnu PACTIOTOAREIIIEIE, 119 TPYHTE, OecHOMBATEHOTO 3IAHWL, T. €. N0 30HAM WIMPHHOH 2M, ¢
Bnanen@TCUCTOMMX -QF-YPOBHLBeMIU (CM. puc. 2). [Toner momemienn B 3TOM cinydae (Impu OTCUeTe
30H) pacCMaTpuUBAIOTCA Kak MNPOAOKEHHE [MMOA3EMHOM 9acTH  HAPYKHBIX  CTEH.

oL

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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ConpoTuUBAEHHUE TEIUIONEPENAUe ONPENEIIECTCA TaK XK€, KaKk M A7 HEYTEIUIEHHBIX WIN
YT EIUIEHHBIX MOJIOB.
Texnuka 0e3onacHOCTH NPH BbLINOJTHEHHH J1a00pATOPHBIX padoT.

l. Bce crymenTtel, CBa3aHHBIE C pabdoTOM B maboparopuu, 00A3aHBI MTPONTH
UHCTPYKTAxk MO 0e30MacHOMY BBIIMOJHEHHIO padOT, 0 4YEM pACHUCHIBAIOTCA B JKYPHAIEC
MHCTPYKTaKa MO0 TEXHUKE 0€30MaCHOCTH.

2. K paboram mo skcruryaranuu siaekrpoyctanoBok no 1000 B (ycraHoBOUYHEIX,
OCBETUTENBHEIX, TEXHUYECKUX CPEICTB OOYUEHHSA M SJIEKTPHYECKUX MANIWH) OOMTYCKAKTCA
JIWNA, NOPOMENIIAE MENUIMHCKUN OCMOTP W MHCTPYKTaX IO OxpaHe tpyza. He
YIEKTPOTEXHUUECKOMY IEPCOHANY, SKCIUIyaTUpyromieMy siaekrpoycranoBku no 1000 B,
MPOTIEANIEMY WHCTPYKTAXK M MPOBEPKY 3HAHUN IO HIEKTPOOE30MacHOCTH, mpucBanBaercs |
KBATU(PMKAIMOHHAA TPyIHa AOMYCKA ¢ O(POPMIEHHUEM B KYPHAIE YCTAHOBIEHHOU (DOPMEI C
00s3aTENBEHON POCTHUCEI0 ONPOBEPSIIOMIETO U MIPOBEPAEMOTO.

3. Bce mina, cBsa3aHHbIe ¢ padoTON B 1a00pAaTOpPUN, JOJDKHEI COOMIO1ATE MPABIIIA
BHYTPEHHETO TPYIOBOTO PACIOPAIKA, YCTAHOBICHHBIE PEKUMEBI TPYa U OTIBIXA.

Bomnpocsl 1J1s1 codeceloBaAHHS:

1. Kakue manneie HeOOXOIMMO 3HATH UISI OHPENENCHUA TEIUIOMOTEPH OTHEIbHEIMU
IMOMENIEHUAMH W 3JaHHueM?

2. Kak paszpemdroTcs noTepu TEIIOTHEl IOMENMIEHUSAMH 4YEpPE3 OrpakJAronIne
KOHCTPYKI[UH, YUUTEIBAEMEBIE ITPU NPOEKTUPOBAHUU CUCTEM OTOIIEHUA

3. Kak mpoBOAWTCS MOACUET MOTEPH TEIUIOTH YEPE3 MOJIBI, PACIOIOKEHHBIE HA TPYHTE
WM Jarax’?

4. Kak mpoBOOUTCA MOACUET TEMJIOMOTEPH UYEPE3 MOA3EMHYIO YACTh HAPYKHBIX CTEH
Y MOJIBI OTAILUIMBAEMOrO ITOIBAJIA 3AAHHAS

JlaboparopHnasi padbora Ne2
Tema2. U3smepeHue cKOpOCTH JIBH:KEHHS BO3/YXA B IPoeMax Orpax/ieHHH,
JBepei, B BO31YX0BO/AX.

Hejb: n3yunTs TpeOOBAHMSA, NPEOBABIAEMBIE K M3MEPEHUIO CKOPOCTH JIBUKECHUA
BO3yXa B NPOEMAX OTPAKIECHUH, IBEPEH, B BO3YXOBOIAX.

3HaTh: TpeOOBaHUA, NPENBABAAEMBIE TpPEOOBAHUA, MPEOBABIAEMBIE K H3MEPEHUIO
CKOPOCTH OBHMIKEHUS BO3yXd B IPOEMAX OTPAKIECHUN, IBEPEN, B BO3AYXOBOIAX.

¥YMeTh: padoTare ¢ MHHOBAIMOHHEIMUA ITPHOOPAMH, UCIIOIB3YEMBIMH /I U3MEPEHU
MapaMeTpoOB BO3AYIIHO-TEIIOBOTO PEKMMA B MOMENICHUAX M XAPAKTEPUCTUKU CHCTEM WU
WHHOBAIIMOHHOT 0 000pPYI0BAHUS B MPOIIECCE K CIUTYATAIMHA 3AAHUN U COOPYKEHUH.

dopMHpyeMble KOMITETEHIHH:

WHnexc DopmynHUpoOBKa:

Crroco0eH mpuHUMATE PEMEHNA B TPO(ECCHOHATBEHOU CEPE, UCTTOMB3YS TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATUBHYIO 0a3y CTPOUTEIBLCTBA, CTPOUTEIBEHON WHAYCTPUHU MU KWJIAIIHO -
KOMMYHAaJIBHOT O X035A1CTBA

Croco0eH HUCmoaB30BaTh B MPO(PECCHMOHATBHON AEATENBRHOCTH PACHOPAAWUTENBHYIO H
OIIK-4 | OpoekTHYI0O OOKYMEHTAIMIO, a4 TAakk€ HOPMATHUBHBEIE IIPABOBEIE A4KTHI B 00mactu
CTPOUTENLCTBA, CTPOUTEIEHON HHIYCTPUH M JKIINITHO - KOMMYHAJIBHOT O X035 HCTBA

AKTYAIBHOCTb TeMbI: MMOCBANIEHA U3YUEHHUIO TPEOOBAHMU, MPEABABIAEMBIX K M3MEPEHHIO

CKOPOCTH OBHMIKEHUS BO3IyXd B IPOEMAX OTPAXKIECHUN, IBEPEN, B BO3AYXOBOIAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOANUChL

Ceprudp k@O PeTHHLCK AT HACT S PREEE BO3OYIIHEIX IIOTOKOB, IIPH UCIBITAHUAX CHCTEM
BranengyQ3 TYROpACIIpeNe AT A MPU OLIEHKE CAHUTAPHO-THTHEHUYECKOTO COCTOAHUA BO3AYITHOU
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Cpensl B MOMENIEHUH, U3MEPAIOT MEXAHUIECKUMH HJIH 3JIEKTPOHHBIMUA AHEMOMETPAMM.

CkopoCTh BO3QyXa B BO3QYyXOBOJAX, KaHAJAX, MPOE€Max M T.I. OHPENEIIAIOT II0
OIUHAMMYECKOMY HABIECHUID B M3MEPUTEIBHOM CEYEHMM KaHala WA C [DOMOMIBIO
AHEMOMETPOB (KPBLIBYATHEIX, YAIIEYHBIX, TEPMOAHEMOMETPOB). Br1iO0op m3mepurensHOTO
WHCTPYMEHTA  OOpEeneisierca  TpeOyeMbIM  OUAMa30HOM  HU3MEPIEMEBEIX  CKOPOCTEH
XAPAKTEPHBEIMU pa3MepaMu M3MEPUTEITBLHOTO 30HIA, 3aNMBUIEHHOCTIO M arpeCCUBHOCTEIO
Cpensl U APYTUMH KOHKPETHBIMH YCIOBUAMH U3MEPEHHI.

CpenHioro CKOPOCTH IBWKEHHA BO3QyXa Vm 0O ITUHAMHYECKOMY MOABICHHUIO B
U3MEPUTENBHOM CEYEHUH ONPENENAIOT € MOMOMIBIO (DOPMYJIBL:

2 ;
Fm — (_:hpd)[l_ .

P (2.1)

rae: p - IIOTHOCTE BO3ayXa, KT/M, mpu temmeparype t°C B H3MEepHUTEILHOM CEYCHHH,
ONPENEeIETCA ¢ UCMOIL30BAHUEM YPABHEHNA COCTOAHUA BO3AyXa MO (popmyme:
PR % (2733+1) _p, p.*(2733+1) _p,
p w«R#(2733+1) K, »p._*Q2733+1) A"

pP=p,%

(2.2)

roe: py =1,205 kr/nvre, t=20°C, Pan = 101,3xIla — HOpMmameHBIE aTMOC(]epHBIE yCIOBUA
171 BO34yXa (MIOTHOCTh, TEMIIEPATYPA, JABICHUE);

Kr = R/R, — oTHOmEHME Tra3zoBOM IOCTOSHHOW IIPH YCIOBUAX TEMIIEPATYPHl H
OTHOCUTEIBRHOM BIAXKHOCTH HKCIIEPUMEHTA K Ta30BOM MOCTOAHHOM CYXOT0O BO3AyXa IIPH
temmeparype 20°C. Jlns ompemenenmss Kp B mmamazomax Ttemmeparyp 0...50°C n
oTHOCHUTENEHBIX BraaxkHOCTEU 0...100% MOKHO BOCIOJB30BATECA AMIPOKCUMHPYIOMIEH

(hopmymoi:
Kz=(0,0000003t — 0,000002 £ +0,0002t+0,0033 ) p+1 (2.3)

rae: t, rpan.C —remmneparypa u3MEepeHNH;
¢, - OTHOCUTENbHAS BIAXKHOCTH B IOMAX e€quHUIEI. MCrone3ys maHHble aad BO3OyXa
TPU HOPMAIBHBIX aTMOC()EPHBIX YCIOBUAX, MOKHO 3aMUCATh BEIpAKEHNE IS A B BUIE!

A Kp*(2733+1)

S

1":: *Z?h'-;': (2*4)

AHEMOMETPEI CIEAYET MPUMEHATE I U3MEPEHUS CKOPOCTEH BO3yXa B TEX CIydasx,
KOrJa U3MEPEHNE AMHAMUYECKUX NABICHWH KOMOWHMUPOBAHHBEIMHU MPUEMHUKAMH TABICHUA
MPEACTABIAETCA HEBO3MOKHBIM (B MPOEMAaX BHEMIHUX OTPAKIACHUH, OTBEPCTHUAX, OTKPBITHIX
KOHIIAX BEHTWIALMOHHBIX BO3TYXOBOIOB U T.II.).

PykosATKa M3MEPUTENBLHOTO 30HAA AHEMOMETpPA IOJIHA OBITH HOCTATOYHO TOHKOU M
OIUHHOM, uYTOOBI HE BHOCHUTH JOMHOJHUTEILHOTO BIMAHMSA HA TEUCHWE BO3QyXa B
M3MEPUTETEHOM CEUECHUH.

B kaxmoil TOYKE H3MEpPEeHMA CKOPOCTh CIENYET ONpPENeNnATh ABAa pa3ad, MpHUUYEM
Pa3HOCTh MEKOY PE3YJbTATAMH W3MEPEHUH NOMKHA ObITE HE Oonee +5%, B NPOTHBHOM
CJIy4ae IPOU3BOIAT JOIIOTHUTEILHEIE H3MEPEHHUA.

OPOU3BOIAT B IJIOCKOCTH BBIXOAA BO3AYXAa (IS BO3AYXOPACHPEIETUTETbHBIX
}’CTPDI?ICTB/E?{E{J 4 PU BXONIE B OTBEPCTUC — BHYTPU KAHATIA (711 BO3IYXOMPHEMHBIX YCTPOMCTB).
Bonoreeperiaxnmaonagsio 10 1M CKOPOCTh BO3AyXa W3MEPSAETCA MENICHHBIM

PP HABHOMCPHBIM ABIKCHIEM aHENOMETpa 10 BCeMY CEUEHHIO OTBEPCTHA.
WeD3yxoBd HOPpOBHA

Bnaneney TaTefHa AnekcaHnpoBH:
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[Tpu Oonemem pasmepe OTBEPCTHSA, €r0 CEUEHHE pa3OMBAarOT HA HECKOJIBKO PABHEIX
MIOMAA0K U U3MEPEHU MIPOU3BOIAT B LIEHTPE KAKION U3 HUX. [[J1 mocimeqyoninx pacueros
B 3TOM CIydae B KAUECTBE CpPEAHEH CKOPOCTH HNPUHUMAIOT CpEegHEe apu(mernueckoe u3
3HAYEHUN U3MEPEHHBIX CKOPOCTEM.

B Tex cimywasx, KOorma B OJHOM YaCTH IPOEMA ABHIKEHME BO31yXad HMEET OIHO
HAMPABJIEHUE, 4 B APYTOM — MPOTHUBOMOIOKHOE, HEOOXOOAUMO O MPOM3BOACTBA M3MEPEHUN
ONPENETUTE C MOMONIBI0 AHEMOMETPA HEUTPAITBHYIO JIMHHUIO B MTPOEME, TAE CKOPOCTh BO3AyXa
paBHa Hymwo. [Tocne aToro caemyer OTAEIBPHO U3MEPUTh CKOPOCTH BO3ayXa MO 00€ CTOPOHEI
OT HEUTPATBEHOU JINHUU.

B otBepcTuax, 3aKpBITEIX pEHIETKAMI, W3MEPEHUs CKOPOCTH  MOPOU3BOIAT
AHEMOMETPOM, CHAOKEHHBEIM HACAOKOM (COEIAHHBIM W3 JTHUCTOBOM CTAIM, JKECTU U T.I.),
KOTOPBEIM B IPOILECCE U3MEPEHUM IUIOTHO ONPUMBIKAET K pemerke. Hacamok momkeH umeer
IIMHY, 00€CHECYUBAIONIYIO CTIAAKUBAHUE MPOUIEH CKOPOCTH 3a pemerkon. Ecmm pemerka
UMEET HAKJIOH UL NMPUIAHUSA ONPEICICHHOTO HANPABICHU OBUKEHUSA BO31yXd, TO HACAIOK
TAK¥K€ HAOO0 BBIMOMHATE C HAKIOHOM, COOTBETCTBYIONIUM HAKJIOHY CTBOPOK PEIIETKH.
AHEMOMETP OPUEHTHPYETCSA B HANPABJICHUH MAKCUMAIBHBIX 3HAYEHUN CKOPOCTH ITOTOKA.

Pacxom Bo3myxa L, MEfC., B OTKPBITEIX MOpPOEMAX BO3OYXOpPA3JAONINX U
BO3QYXOMPUEMHBIX YCTPOUCTB CIEAYET OMPENENATE N0 (POpMyIIE:

L=V,*F (2.5)

rae: F — miomans OTKPBITHIX MPOEMOB BDR,I[}U{DHPHENH{L]}{ U BO3QyXOpa3garomiux
YCTPONCTB C MOCTOAHHBIM Hﬂl‘IpEI,BJIEHHEM OBUKEHUA BO3yXa, M
Pacxon Bo3myxa L, m /e B OTBEPCTUAX, 3AKPHITHIX pemErTKamm, CIENYET ONPENEIATE 110

(popmye:
L =V, *% (2.6)

rae: L — KUBOE CeUEHUE PEIIETKH, M.

Ecnm w3roTroBUTENns OPUBOAUT B KATAJIOTE€ TAPUPOBOYHEIE XAPAKTEPUCTUKM IS
BO3ayXOpacnpenenurens (B BUAE 3aBUCUMOCTH MOTEPh MOJTHOTO MJIA CTATHYECKOTO JABICHUS
OT MPOU3BOJUTENRHOCTH ), TO PACXO BO3IyXa UEPE3 BO3AYXOPACHPENEIUTEND OMPEAEIIETCA
MO U3MEPEHUAM MOJTHOTO WIHM CTATUYECKOTO TABICHHUA HA PEIIETKE
Texnuka 0e3onacHOCTH NPH BbINOJTHEHHH J1a00pATOPHBIX padoT.

I. Bce crynenTsl, cBA3aHHBIE ¢ pa00OTOM B maboparopun, 00A3aHEI MPOUTH MHCTPYKTAXK
m0 0e30maCHOMY BBITIOJTHEHHIO padoT, 0 4eM PACIHCHIBAIOTCS B KyPHAIE
WHCTPYKTaKa MO TEXHUKE 0€30MacHOCTH.

2. K paboram o skcrryarauuu snekrpoyctanoBok 10 1000 B (ycranoBouHBIX,
OCBETUTEIIbHEIX, TEXHHYECKUX CPENCTB O0YUECHUA U SJIEKTPHIECKUX MAILIHH)
OOITyCKATCA JIN1A, NPOMEAIINE MEAUIIMHCKHUI OCMOTP M UHCTPYKTAK MO OXPaHE
Tpyaa. He snekTpoTexHnuecKoOMy MEPCOHATY, SKCILTYATUPYIOMIEMY
synekrpoycranoBku 10 1000 B, npomenmemy HHCTPYKTA)K U NPOBEPKY 3HAHUH 10
3IEKTPOOE30TaCHOCTH, TPUCBANBAETCA | KBaIM (puKkanmoHHasA rpyma J0nycka ¢
0(pOPMIIEHUEM B KYPHAIE YCTAHOBIECHHOM (DOPMEI C 0013aTEIEHON POCIHCEIO
MPOBEPAIONIETO U HPOBEPAEMOTO.

3. Bce nuna, cBa3anssie ¢ padoToN B 1ad0paTOpun, JOMKHEL COOMIO1aTH TpaBuIa
BHYTPEHHETO TPYIOBOT0 PACIIOPANKA, YCTAHOBIEHHBIE PEKUMBI TPYId U OTIBIXA.

Bomnpocsl 1151 codeceloBaHHSA:

1o BRSO HPARSIARAiGS CKOPOCTE BO3IyXa B BO3AYXO0BOAX, KAHATAX, TPOEMAX

Cepruchukar:  2CORP0BEREHCHG LY AR TPUMEHEATOTCI AHEMOMETPEI 711 M3MEPEHNA CKOPOCTEN BO3ayXa

sranened oy PR AN TR HEREESerna ckopoCTH BO3AYIIHOTO TTOTOKA B OTKPHITEIX OTBEPCTHAX .
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CIIMCOK PEKOMEHJYEMOMU JINTEPATYPBI

1. IlepeyeHs 0CHOBHOM JINTEPATYPbI:

1.CoBpeMEHHEIE MATEPHUATIBEI U CUCTEMBI B CTPOUTEIBCTBE |INEKTPOHHEIM peCcypc]:
METOINUECKNE YKA3aHUA K BBITOJHEHUIO PACUETHO-rpa(puuecKkoil padOTH 1A CTYOEHTOB
Bcex (opm o0yuenms wampaBiaeHuil noarotoBku 08.03.01 CrpourenscrBo u 08.05.01

CTpOUTENECTBO YHUKAJIBHBIX 3JaHUH W COOPYKEHUM/ — OJIEKTPOH. TEKCTOBBIE
nanueie.— M.: MOCKOBCKIH roCygapCTBEHHEBIN CTpouTenpHbl yHUBEpCcUTeT, DbC ACB,
2015.—40 c.

2.Kanmyctun, ®@.JI. CpoiicTBa CTPOUTENBHBIX MATEPHUATOB W M3AETNM: 1a00PaTOPHEIN
OPAKTUKYM : yueOHO-MeToanueckoe mocooue / @.JI. Kanycrun, A.M. Cniupugonosa, 1.B.
®omuna ; Munncrepctso obOpazoBanua u Hayku Poccuiickon ®Depepanum, Y paisCkuil
(¢enepaneHEIl yHUBEpcUTET uMMEeHH nepBoro Ilpesmpenra Poccum b. H. Emenuna. -
ExarepunOypr : U3narenscrBo ¥Ypansckoro yausepcurera, 2014. - 93 c.

3. JAsopkun, JI.U. Crpouremsnoe marepuanosenenue / JI.H. JIsopkun, OJI. JIsopkun. - M.
: Ungpa-Unxenepus, 2013. - 832 c.

2. IlepeyeHn JOMOJTHUTE/ILHOM JINTEPATYPbI

.  Homromonos, C.II. CoBpemenneli copaBouHnuk mo runcokaprony: C. IL
Jlonrononoe- Pocroe w//[: ®enuxc, 2009.1. bagpun, I'M. CopaBouHuk CTpOUTENA:
cunpasounuk/ I'. M. baneun, B. B. Crebakos- M.: ACB, 2007.

2. Kaprpair, II. Kupmmunas kmangka. Ypokn macrepa: [mep. ¢ aunri. |/ I1. Kaprpaur-
CII0.: BXB-Ilerepoypr, 2011.

3. M.M. l'annmoer, .M. I'ycekog, JI.K. Epmonenko, B.U. Jlunskos, E.T. CepoBa, b.A.
Crenanos, J.B. ®umimonos. CtpourensHeie MaTepuansl. ¥ 9eOHuk. — M.: M3-marenscTBo
ACB, 2004. — 440 c.

4.,  Yapuanumze, A.lll. Merannosenenue: koucnekt jgexkimi/ A. . Uapuanume- M.:
HeJln mpunt, 2008.

5. PribrweB, U.A. Crpourensnoe marepuanoBpeneHue: Y gyed. mocoOue aas CTpouT. CHEll.
By30B/ M.A. PeiObeB- M.: Beicmas mkoma, 2004.

6. Ilomos, K.H. Onenka kauecTtBa CTPOWUTENBHBIX marepuanoB: Yued. mocodme/ K. H.
[Torro, M.b. Kanno, O.B. Kynekos- M.: Beicmas mkomna, 2004.

7. Texnomorusa OeToHAa, CTPOUTENBHBIX U3ACNUNA U KOHCTPYKIMUN: Y4YE€OHUK IS BY30B/
HO.M.baxenog, JI.A.Amumog, B.B.Boponun u ap- M.: U3a-80 ACB, 2004.

8. Ilomos, K.H. Crpourensusie marepuansl u uznenua: ¥uedbnux/ K.H. ITormos, M.b.
Kamno- M.: Bercmas mxosa, 2002.

9. CoBpemeHHBIE OTAEIOUHBIE U 00MIIOBOYHBIE MaTepuansl/ moa pea. A H. FOnguna.-
Pocros u /[lony. ®enukc, 2005.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHWHUCTEPCTBO HAVYKHU U BBICHIET'O OFPA30BAHUS POCCUNMCKOUN ®EJIEPALINU
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICHIETI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKWUN ®EJIEPAJIbHBIN YHUBEPCUTET»

[Iaruropcknii uacruryt (pumian) CKOY

MeToauyeckHe YKa3aHUA
M0 OPTraHN3alii U MPOBEAEHUIO CAMOCTOSTEMBRHOM PAOOTEI
no mucuurmHe ««MHxeHepHsie CUCTEMBI 30aHUH U COOPYKEHHUH (TEmIorazocHadxenue ¢
OCHOBAMH TEILIOTEXHHUKH)»
oy cTyaeHToB HanpaBiaeHus noarotoBku 08.03.01 CrpourenscTBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Beenenue

Meronnueckne ykazaHusa W 3a0aHUSA IS BBIMOJHEHUSA CAMOCTOATEIBHON pPabOTEI
cryaeHTaMu 100 gaucnumuinHe  «VHkeHepHBIE  CUCTEMBI 30aHMML W COOPYKEHUM
(TerutorazocHaOkeHne C OCHOBAMU TEIUIOTEXHUKHW)» [0 HAMNPABICHUID MHOIATOTOBKH
Oakamaspos: 08.03.01 CrpourenscTao.

Meronnueckoe mocodue COOEPKUT BECh HEOOXOIMMBIM MATEPHUAJT IJIS BBITOJTHEHUS
CaMOCTOATEMLHON padOTEl Mo muctuInmHe «MHxkeHepHbIe CUCTEMBI 3TAaHUN U COOPYKEHUU
(TEIUI0Ta30CHADKEHNE ¢ OCHOBAMH TEIIJIOTEXHUKH )».

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

CamocroarensHas padoTa — 5T0 BUA YUEOHOU IEATENBHOCTH, BEITOMHAEMBIN YIAIUIMCA
0e3 HEemoCpPEICTBEHHOTO KOHTAKTA C MPENOABATEIEM WINM YIPABIAEMEBIM MPENOJABATEIEM
OMOCPENOBAHO UEPE3 CIENUAIbHBIE YYEOHBIE MATEPHANBI; HEOTHEMIIEMOE O0A3aTEIBHOE
3BEHO Mporecca 00ydeHusa, MPeayCMATPUBAIONIEE MPEXKAE BCEr0 MHAMBUAYAIBRHYHO PAdOTy
yU4aNIuXCsa B COOTBETCTBHM C YCTAHOBKOM MPEMONABATENA WM Yy4eOHMKA, ITPOrpaMMEL
00ydeHMA.

Ha coBpemeHHOM 5Tame CaMOCTOATENLHYIO padOTy CTyOeHTa CIEAYeT pa3leliTh Ha
pabory ¢ OyMaKHBIMH HCTOUHHUKAMHU HWH(OpMANuU, T.€. ydeOHUKAMHM, METOIUUECKUMHU
mocoOusaMu, MOHOrpapuaAMH, KyYpHAIAMM MW T.O. W DSJIEKTPOHHBIMM HCTOYHHKAMA
nH(pOpManuy, T.€. JOCTYII K JIEKTPOHHEIM pecypcam uepe3 Murepuer.

Ceromaa CcaMOCTOATENBHYI0 paldOTy CTyZeHTAa HEBO3MOXKHO MNPENCTABUTH 0€3
HCIIOJIB30BaHuA uH(popmanuoHHou cerun — MHarepner. HeoOxogumocTe MCIIOIBE30BAHUA
Murepuera BO3HUMKAET HE TOJIBKO HPH ITOATOTOBKE K IPAKTUIECKMM M CEMHHAPCKUM
3aHATUAM, HO, B OOJBIIEM CTENEHW, IIPU HANMCAHWWA PA3JINYHBIX HMCCIENOBATEILCKAX M
TBOpUYECKUX pador. MHorue coBpeMeHHbIe MOHOTPA(UHU, MEPUOINIECKUE KYPHATIBI W31AHBI
TOJILKO B 3JIEKTPOHHOM BHIE U C HUMH MOKHO IMO3HAKOMUTECS TOIEKO B MHTEpHETE.

[enun u 3aJa4d caMOCTOATEILHOH padoTbIi: (opMUpOBAHME CHOCOOHOCTEN K
CAMOCTOATEIBHOMY MHO3HAHWID W OOy4eHHI0, IIOMCKY JIATEPATYpPE, 0000meHu:o,
0(OPMIIEHUIO U MPEACTABIACHUIO MOJIYUYEHHBIX PE3YIBTATOB, UX KPUTUIECKOMY AaHAIMU3Y,
MOMCKY HOBBIX W HEOPIMHAPHBEIX PEMIEHWH, APTyMEHTHPOBAHHOMY OTCTAUBAHHUIO CBOMX
MPEIJIOKEHNI, YMEHUH MO OTOBKHM BEICTYIUIEHUH U BEIEHUS JUCKYCCHH.

KoMnerenuun ﬂﬁY‘lﬂlﬂHjEI‘ﬂEﬂ, [l)ﬂpMprEMhlE B pe3v/ibTare OCBOCHHA THCIHITIHHBI
HaunmenoBaHnue KOMIIETCHIIHHA

WHnexc dopmynHupoBKa:
Crroco0eH mpuHUMATE PEMEHN B TPO(PECCHOHATBEHOU C(EPE, UCTTOMB3YS TEOPETUIECKUE
OIIK-3 | OCHOBEI U HOPMATUBHYIO 0a3y CTPOUTEIBLCTBA, CTPOUTEIBHON MHAYCTPUHU MU KHIIAIIHO -
KOMMYHAaJIBHOT O X035A1CTBA
Croco0eH HUCmoaB30BaTh B MPO(PECCHMOHATBHON AEATENBRHOCTH PACHOPAAWUTENBHYIO H
OIIK-4 | opoekTHYI0O AOKYMEHTAIMIO, a4 TAakk€ HOPMATHUBHBEIE IIPABOBEIE A4KTHI B 00macTH
CTPOUTENLCTBA, CTPOUTEIEHON HHIYCTPUH U KHJIAITHO - KOMMYHAJIBHOT O X035 UCTBA
2. IlnaH - rpauk BbINOJTHEHHS CAMOCTOATEILHOH padoThI
Ko et CpencrBa n O0BeM gacoB, B TOM HHCJIE
TEXHOJIOTUH CPC | Konurakta | Bcero
peam3yeMbIX
- Bun nesrensHOCTH OIIEHKH as pabora
KOMITETEHIIUH,
CTyIEHTOB C
WHIUKATOpa(o
B) MPErno1ana
TEJIEM
Ouno-3a0uHas popma 0OyueHUs
OIIK-3 CaMoCTOATEIBHOE CoBecenonan
(U/1-1 OIIK-3; | n3yuenue mreparypsl . 27 3 30
-2 O%QEHLMHE‘Q_,TEMHM 1-7
N]J1-3 OTIRESHHPV NOATIgRPoTOBKA K OTtuér
Ceprudpakar: 43E9ABBBP52205E7BAS00060000043E . 18 ) 20
Bnapgenguy: mgéa TateaH MEHEEEHB%IHIIECKHM (MEBMEE{HH)
(U1-1 OIIK-4, 3aHATHAM
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NJ1-2 OIIK-4; [ToaroToBka K OtuéTt
NJ1-4 OIIK-4; 1a00PaTOPHEIM (MICbMEHHEIH ) 18 2 20
NJ1-5 OIIK-4; 3aHATHAM
1]J1-6 OIIK-4) BLIHDJIHUEHHE KonrpoasHas 22,05 245 4.5
KOHTPOIBEHOU PadOTEI pabora
Htoro 3a 5 cemectp 85,05 9,45 94,5
HUrtoro | 85,05 9,45 94,5

3.KﬂHTpﬂ.]]thlE TOYKH H BHLbI OTHY¢THOCTH IIO HHM

PelTunroBas o1ieHKa 3HaHWUH CTYIEHTA HE MPENYCMOTPEHA.

4. Meroanueckue PEKOMEHIAIHHA IT0 H3IYVUCHHIO TEOPETHYECCKOI'O MaTepHaJia

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

"

PexoMeH/JaIIHH 10 OpraHH3ANHH padoThI ¢ JIHTEPATYPOH

Pabora ¢ nureparypoil - 00A3aTeIbHBIIT KOMIOHEHT JIOOOW HAYYHOU OEATEIBHOCTH.
Cama Hay4Has MTeparypa sABJLAETCA BEICIINM CPEICTBOM CYILIECTBOBAHUA U PA3BUTH HAYKH.
3a BpeMs MNpPEeOBIBAHWA B BBICHIEH MIKOJE CTYAEHT OOJKEH W3yYUTh M 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
MaTEPHUAIIOM.

[Tpucrymas k pabore Hag KHUTOM, CIEAYET CHauanaa O3HAKOMUTHECA C MATEPHAIIOM B
I[ET0M: OTJABJICHHUEM, AHHOTAI[UEH, BBEACHHMEM M 3aKJFOYEHUEM NOYyTEM OErioro uTeHWs-
MPOCMOTPA, HE NEJIad HUKAKHUX 3aIUCEd. ITOT NPOCMOTP ITO3BOJUT HOIYYNUTH NTPEICTABICHUE
000 BCcEM Marepuane, KOTOPBIM HE0OOXOIUMO YCBOUTE.

[Tocme 3TOr0 Cnegyer mepexoauTs K BHUMATEIBHOMY YTCHHIO - INTYIUPOBAHUIO
Marepuana mo TaaBaM, paszaenam, maparpadam. 3TO camas BakHAsg 49acTe padOTHEI IO
OBJIAICHUIO KHIKHBIM Marepuaniom. Yurare craenyer npo ceds. (IIpm stom uwraronmmia
MEHBIIE YCTAET, YCBAMBAET MATEPUA NMPUMEPHO HA 25% OBICTpEE, IO CPABHEHUIO C UTEHUEM
BCIIyX, HMEET BO3MOKHOCTh YIEIUTE OONbIIE BHUMAHUA CONEPKAHNUIO HATUCAHHOTO M JIy4Ile
OCMBICIINTE €r0). Hukorma ne cnenyer o0XoauTs TpyaHeie mMecta KHUTH. VMIX Hamo uurarte B
3aMEAJICHHOM TEMITE, YTOOBI Ty4II€ MOHATE U OCMBICIHTE.

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 CXEMBI, TAOIWIIBI, KAPTHI, PUCYHKH:
paccMarpuBark MX, 0ONYMBIBATE, AHAIU3UPOBATH, YCTAHABIMBATE CBA3bL C TEKCTOM. IJTO
MTOMOJKET MOHATH U YCBOWUTH M3yYAE€MBIM MaTEPHAI.

[Ipu urenun HEOOXODMMO MONB30BATHCA CIOBAPAMH, YTOOBI BCAKOE HE3HAKOMOE
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 mIpHu U3BECTHON TPEHUPOBKE MOKET BHUMATEIHHO U COCPENOTOUEHHO TPOUUTaTh §-10)
CTPAHUI[ B 4aC U CAENATh KPATKHE 3aMUCH MPOUYUTAHHOTO. MHOrMe CTyaeHTHl MPOUYUTHIBAIOT
5-6 CTpaHHSkyMER fepAkEe Mao. CIIMIIKOM MEUICHHBIH TEMIT YTCHHS HE MO3BOJIUT W3YIHThH

MHOTHE WW% craTpyl KHUTH. OOydadce OBICTPOMY UTEHHIO (CAMOCTOSTEILHO
Ceptucbukat:  2C0000043E9ABEBI52205E 7BA500060000043E
BnanenddTH H%g;gmmaﬁwe), MOJKHO TTPOUYUTEIBATE 10 50-60 crpanun B wac u naxe Ooinee.
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OnHOBpEMEHHO ONPHOOpETaeTCA CII0COOHOCTh KOHIIEHTPHUPOBATECA HA BAJKHOM U CXBATHIBATEH
OCHOBHOHM CMBICJI TEKCTA.

3amiCe M3y4AEMOr0 - JIydmias Omopa mamaru hnpu padore ¢ KHUrom (rem Oonee
HAy4YHOH ). YuTas KHUTY, CIENyeT NENaTh BBIIMMCKH, 3aPUCOBKH, COCTABIATL CXEMBI, TE3UCHI,
BBIITMCEIBATE HU(PPEI, IIATATEI, BECTH KOHCIIEKTHI. 3aIMCh MU3Y4a€MOU JIMTEPATYPhl JIY4IIE
IEIaTh HATIAIHOW, TETKO 0003pHUMOI, PACWIEHEHHOMN HA a03a1sl U MyHKTHEI. YTO mpodnTaHo,
IPOAYMAHO M 3aIUCAHO, TO CTAHOBUTCS AEHUCTBUTENBHO TUUHBIM JOCTOSHHUEM PadOTAIOMIETO
C KHUTOH.

OCHOBHOW MNPUHIMN BEINUCBIBAHUA W3 KHUTWU: JUNOIL CAMOE CYNIECTBEHHOE U B
KpaTdaumen Gopme.

PazmigaroT Tpu OCHOBHBEIE (POPMBI BEITHUCHIBAHUS:

1. JlocnmoBHas BBIMMCKA WJIM LMTATA C LENBK MOJIKPEIUIEHUA TOTO0 WM HMHOTO
MOMOKEHNUA, ABTOPCKOTO AOBOAA. JTa (popMa NpUMEHAETCA B TEX CIydasax, KOTIA HENb3S
BEIITUCATE MBIC/IE ABTOPA CBOMMH CIOBAMM, HE PUCKYS MOTEPATEH €€ CyTh. 3AIMUCh IIUTATEHL
HAO0 MPABUILHO O(POPMUTE: OHA HE TEPIUT OPOM3BOIBEHON MOAMEHBEI OJHUX CIIOB APYTHUMU;
KXY IUTATY HAOO 3aKIFOUUTHh B KABBIUKHM, B CKOOKAx yKa3aTk €€ UCTOUYHUK: (paMIMio U
WHUIMAIEI ABTOPA, HA3BAHUE TPYAa, CTPAHUILY, TOJ U3JAHUS, HA3BAHUE U31ATEIbCTBA.

[lutnpoBanue crnenyer MPOW3BOAWTE TOJMBKO MOCIE O3HAKOMIEHHA CO CTAaThEN B
LEIOM MM € OmKaumuM K IIATATE TEKCTOM. B NPOTMBHOM Ciay4ae MOKHO BEIXBATHUTH
OTAEIBHEIE MBICIH, HE BCET/IA TOUHO WU ITOJHO OTPAMKAIONIUE B3TJAAEI ABTOpPA HA JAHHBIN
BOIIPOC B TETOM.

Kcepo- u (QorokomupoBanue (CKaHUPOBAHWE) 3aMEHAET PACTOYAIONIEE BpPEMA
BBEIMTUCHIBAHWE TOCIOBHEIX [TUTAT!

2. Brmmucka "mo cMeicny' nim Te3ucHas (popma 3ammcu.

Tesucer - 510 Kparko CPOPMYIMPOBAHHBIE CAMHUM YUTAOMIMM OCHOBHBIE MBICITH
aBTopa. 10 camas gyumas popma 3amiacu. Bece Buabl HayuHeIX padotr OymyTr Oe3ynmpedHsl,
ecnu OyayT HAMMCAHBI TAKUM 00pa3zoM. Jlemaercs Takas BBIITHCKA C TEMH K€ MPABWIAMH, UTO
M OTOCIIOBHAMA I[UTATA.

Te3ucer OpIBarOT Kparkue, COCTOSAMIME W3 ONHOTO IPEAJIOKEHHs, 0€3 pa3bsICHEHUMU,
IPUMEPOB M A0KA3aTEIbCTB. [ 7TaBHOE B TE3UCAX - YMEHUE KPATKO, 3aKOHUEHO (HE Tepsd
CMBICT) C(OPMYyIHPOBATH KAXKABIM BONPOC, OCHOBHOE mOmoxkeHue. OBIameB HCKYCCTBOM
COCTABJICHHUA TE3UCOB, CTYAEHT YETKO U MPABWIBHO OBJIAAEBAET U3YUAEMBIM MATEPHATIOM.

3. KoHCekTHBHAA BRIMHUCKA WMeeT OOJIBIIOe 3HAYEHHE JIA OBJIANCHHS 3HAHHUIMMA.
Kouncnekr - naubonee sddexktuBHas Qopma 3amicedl npu W3YUEHUHU HAYUHOU KHUTH. B
OAHHOM CJIY4d€ KPATKO 3AMUCHIBAIOTCS BAKHEWUIINE COCTABHEBIE MYHKTHI, TE3WCHL, MBICIH H
unen tekcra. [logpoOnerit 0030p comepkaHus MOKET OBITh BANKHBIM MOICIHOPEEM IJIA
3AIMMOMUHAHUS ¥ BCIOMOTATEIBHBIM CPEICTBOM [JIS HAXOKIECHUS COOTBETCTBYIOIMIMX MECT B
TEKCTE.

Jlenags B KOHCIIEKTE JOCJIOBHEIC BEITHCKH OCOOCHHO Ba’KHBEIX MECT KHWUIH, HEJB3
OONMyCKAaTh, 49TOOBI BECh KOHCHIEKT ObLI "CIUCBEIBAHWMEM' C KHUTH. Y CBOEHHBIE MBICITH
HEOOXOOUMO BBIPA3UTE CBOMMHU CIOBAMM, CBOMM CJIOTOM MU CTHJIEM. |BOPUECKHN KOHCHEKT -
HauOoee 1eHHas u dorarada (popma 3amicu U3y4aeMOoro MaTepHaid, BKIIOYAONIAA BCE BU/IEI
3AIMUCEN: U IJIAH, U TE3UC, U CBOE COOCTBEHHOE 3aMEYaHME, U [IUTATY, U CXEMY.

O030p TEKCTA MOKHO COCTABUTE TAKKE MOCPEACTBOM JIOTUIECKOU CTPYKTYPHI, BMECTO
TOTO, YTOOEI CJIET0BATEH IMMOBECTBOBATEILHON CXEME.

C moMONIBEI0 KOHCOEKTUBHOW BBIMMCKH MOJKHO TAKKE COCTABUTH MPENTOKEHHE O TOM,
KAKME TEMBI OCBEMIAIOTCA B OTAEIBHBIX MECTAX PA3HBIX KHUT. J[OMIOJHUTENBEHOE yKa3zaHue
HOMEPOB CTPAHUIL] 0OJIETIUT HAXOKIECHUE STHUX MECT.

4
_?W@Hﬂ&pmﬂ{ IE1ECO00PAa3HO MOCIAEAOBATENEHO HPUAECPKUBATECA
Ceptvh O@BOBH IO SEHETENBNS I 5970IP00@3E MOKHO COCTABUTEH CBOM APXWUB WM KAPTOTEKY BAKHBIX

Bnanen i er WA R HYBHRKAHIH 10 mpenveran.
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KOHCIEKTEI, TE3UCH, LUTATEI MOTYT UMETHh ABE (POPMEI: TETPATHYIO M KaPTOUHYIO.
[Ipu Terpannont ¢Qopme kaxaomy ydueOHOMY MNpeaMeTy HEOOXOIUMO OTBECTH OCOOVIO
OTAENBHYIO TETPATb.

Ecnu ucnonwszyerca kaprounas (popma, TO 3aMMUCH CIEAYET AEAATh HA OJHOM CTOPOHE
kaprouku. [lna ymnoOCTBa mONMB30BaHMA BBEPXY KAPTOUKM HAA0 HANMWCATH HA3BAHHUE
U3ygaeMoro Bompoca, (damvumio aBTopa, HasBanue u YJIK (yHuBepcampHas necatuuyHas
KJTACCU(PUKAIINS ) N3yIaeMON KHUTH.

Kaprouku MOKHO MCIOIB30Bark CTAHIAPTHBIE WJIM W3TOTOBUTH CAMOCTOSTEIBHO W3
Oenont Oymarm (momyBarmana). Kaprouku OOBIUHO XpaHAT B CHEIUATBHBIX ANIMKAX WJIA B
KOHBEpPTAX. JTa CHCTEMA KOHCIEKTUPOBAHUS HMEET PAd MPEUMYNIECTB MEpPEn TETPATHOM:
KapTOukaMu yOoOHO MOAB30BATHCA HPU AOKIANaX, BBEICTYIUICHHSAX HA CEMHMHAPAaxX; TAKOH
KOHCHEKT JIETKO IMOMOJHATE HOBBEIMM KAPTOUYKAMM, MOKHO W3MEHUTH MOPANOK HX
PACIIOJNIOKEHUA, TOONBAACH DOJIEE YETKOM, JIOTUUECKON MO CIEN0BATEILHOCTH H3JI0KEHUA.

M, nmakoHen, MOXKHO HOPUMEHATH IS 3THUX K€ LEIEH NEPCOHAIBHBIM KOMIILIOTED.
Ceiluac CymIECTBYET BEIMKOE MHOKECTBO CAMBIX PAa3IUUHBIX MPUKIATHBEIX HPOTPAMM
(opraHaif3epoB U MOp.), KOTOPEIE 3HAUUTEIRHO 00JETHaroT paboTy MPH COCTABAEHUHN BBIMMUCOK
U3 HAYyYHOM U CHenuansHOW Jmreparypel. Mcmone3ys cers Internet, MO¥KHO momydarh yxke
TOTOBBIE MOAOOPKU JIMTEPATYPHI.

MeToqnueckHe YKa3aHHAl 10 CAMOCTOATEILHOMY H3V4YEHHIO JIHTepaTrypnl IO
TeMaM

BaKHbIM 3TanmoM ABIAETCA MOA00P M M3YUEHHUE JTUTEPATYPHI MO UCCIEIYEMOUN TEME.
[Tomumo yueOHOM M HAYyYHOM JHUTEPATYPHI, 00A3aTENBHO MCIIOJIL30BAHUE W HOPMATHBHO-
IPAaBOBBIX AKTOB. Hemb3sd MOIMEHATE M3YUEHUE JTUTEPATYPBI HMCHOJIB30BAHUEM KAKOH-IHO0
OZHOM MOHOTpa(UM MM JIEKIMH 110 M30paHHOM Teme. Tak ke peKOMEHAYETCA MCIOIb30BATE
WH(OPMAIHUIO, PA3MENIEHHYIO HA O(DUIIMANBHEIX cauTax cetu MHTepHer, CChUIKM HA KOTOPEIE
yKa3aHbel B CIIMCKE PEKOMEHIYEMOU rureparypel. B mponecce padoTel Han pedepaTuBHBEIM
HCCIENOBAHUEM U COOPOM JIMTEPATYPHI CTYAEHT TAKKE MOKET 00pamiareCsa K MPErnoaaBaTeNto
34 UHINBUAYAIBHEIMHU KOHCYIbTALMAMHU.

Insa ©Oonee »sddexkruBHoro yceBoeHuss WHPOPMAIIUM CTYOEHTY MPEAIATAIOTCA
CIenyrnue cnoco0sr 00padoTKN Marepuana:

l. Annomauyusa - kparkas 0000mMIEHHAA XAPAKTEPHUCTUKA WCTOUYHWKA, BKIIIOYAOIIAA
WHOTA U €T0 OLEHKY. JTO HAMKPATUYAUIEE U3JI0KEHUE CONEPKAHUA NEPBUYHOTO JOKYMEHTA,
naroniee obmiee npeacrapiaeHne. OCHOBHOE €€ HA3HAUEHUE - NATh HEKOTOPOE MPEACTABICHHUE
0 HaydHOU padore C Teém, 4TOOBl PYKOBOACTBOBATHCSA CBOMMH 3AMMMCAMUA MPHU BBIMOIHEHUU
paboTEI UCCIenOBaTENLCKOTO, pedepaTuBHOrO Xapakrepa. [Tosromy annoranmu He Tpedyercsa
W3JIOKEHUS CONEPKAHUA NMPOU3BENECHUA, B HEH JIMIIL I[EPEYHUCIAIOTCA BOMPOCHL, KOTOPEIE
OCBEIIEHEI B NEPBOUCTOYHHUKE (COAEPKAHME ITUX BOIIPOCOB HE PACKPEIBAETCA). AHHOTALUA
OTBEUAeT HAa BONpOC: «O yeM rOBOPUTCA B HEPBUYHOM TEKCTE?», JAET NMPEACTABICHUE TOJIBKO
O TTIaBHOM TEME U MEPEUHE BOMPOCOB, 3aTPATMBAEMEIX B TEKCTE MEPBOMCTOYHHKA.

2. Koncnekmupoeanue - TIPOLIECC MBICIEHHOM mnepepadOTKM MW MHUCEMEHHON
¢uxcaruu uHOpPMAIUM, B BUIAE KPATKOTO HW3TO0KEHUS OCHOBHOTO COMAEpPKAHUA, CMBICTA
Kakoro-nu0o Ttekcra. Pe3yneraroM KOHCIIEKTUPOBAHMA ABJLIETCA 3aNMCh, ITO3BOJIAIONIAA
KOHCIIEKTUPYIONIEMY HEMEIJIEHHO WM UepPe3 HEKOTOPBIM CPOK C HYKHOM MHOJHOTOU
BOCCTAHOBUTE MoayueHHyio umH(popmaruro. [lo cyru, koncmekr mpexacraBaser cob0i 0030p
M3y4aeMOro MCTOYHMKA, COAEpPKANIUM OCHOBHBIE MBICITM TEKCTa 0€3 moapoOHOCTEN Hu
BTOPOCTENEHHBIX AeTaned. [[y1g TOro 4ToOBI OCYNMIECTBIATH 3TOT BUA PAOOTHEI, B KakIOM
KOHKPETHOM CIy49ae HE0OXO0QUMO rpaMOTHO PENINTE CIEAYIONINE 3a1aqH:

-ﬁ%ﬁ@ﬁ&%ﬁ% B 00mIEN KOMITO3MIMHN TEKCTA (YMETH ONMPENEIUTE BCTYILUIEHHE,
CepTnd OCHOBHY IO U CPEL 73 9?*3”3'435

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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- VBUJETH JIOTUKO-CMEICIOBYIO CYTh UCTOYHUKA, MMOHATH CUCTEMY HU3JI0KEHUS aBTOPOM
WH(OPMAIINH B LIEJIOM, 4 TAKKE X0 PA3BUTHUA KAKION OTIEITEHON MBICIIH;

- BBIIBUTH OCHOBY, Ha KOTOPOU MOCTPOEHO BCE CONEPKAHUE TEKCTA;

- OMIPEAETUTE AETATU3UPYIONIYI0 MH()OPMAIINIO;

- TAKOHUYHO C()OPMYyIHPOBATE OCHOBHYIO MH()OPMAIIHNIO, HE MIEPEHOCT HA IMMCHMO BCE
ETMKOM U TOCIOBHO.

M3yuaa mureparypy, HEOOXOOUMO CAMOCTOATENBHO AHATW3UPOBATH TOUKH 3PEHUSA
ABTOPOB, OPOBECTHU CAMOCTOATEIBHYIO OLIEHKY UYKUX CykaeHuil. Ha ocHoBe ucciemoBanus
TEOPETUYECKUX MTO3UIMH CTYAEHT JIOJIKEH CAENATh COOCTBEHHBIE BEIBOABI U 000CHOBATE HX.

He meHee BakHBIM SBIAETCS aHAIN3 CYMIECTBYIOMIMX HOPMATHUBHO-IIPABOBEIX AKTOB:
MEKTYHAPOIHEIX JOTOBOPOB, COTJIAMIEHWI, KOHBEHIIMH, JOKYMEHTOB, MPUHATHIX B PAMKAX
MEKIPABUTENLCTBEHHBIX  OpPraHM3alMii W Ha  MEXKIYHAPOAHBIX  KOH()EpEeHIMSX,
HAIMOHATBEHOTO 3aKOHOJATEIHCTBA TOCYIAPCTB.

MeToauuyeckae peKOMEH/IAIHH 110 MOJAT0TOBKEe K TeCTHPOBAHHIO

Tecruposanue apmgerca (PpopmMOM TPOMEKYTOUHOTO, a4 TAKKE HMTOTOBOTO KOHTPOJIA
3HAHUM CTYAEHTOB. 1E€CTHUPOBAHHE CTHMYJIMPYET CHCTEMATHUECKYI0 padoTy CTYAEHTOB B
TEUEHUE  HECKOJBKMX  CEMECTPOB, UTO  IOBBIIIAECT  MO3HABATEILHO-TBOPUYECKYIO
HAIpaBJICHHOCTL camMoo00paszoBanusa. [Ipn moaroToBke K TECTHPOBAHHMIO HEOOXOIUMO HAPAIY
C OCHOBHOM y4e€OHOM IHUTEPATYpPOM MCHOJIB30BATH CHPABOUHYIO, JOTOJHUTEIBHYIO
JTUTEPATYPY.

BreInmomHEHNE TECTOBBIX 3a0aHUM TPEOYET MpUMEHEHUA 0a30BBIX TEOPETUYECKUX
3HAHUH.

Pexomenoayuu ona ycneutHozo mecmupoeanus:

| . BauMareasHO OpOuYrUTaiTe BOMPOC, MOCTABICHHBINA B 3aJaHHH.

2. Y0emuTech, uTO BOMPOC MOHAT OPABUILHO.

3. Beibepure npaBUILHBINA OTBET, OCHOBBIBAACHL HA CBOMX 3HAHUAX.

4. Ecmm 5TO OTKPBITBII BOTPOC TECTA, IPOBEPHTE CBOI T'PAMOTHOCTB, TOYHOCTH
(h OpMYIHPOBKH.

5. Ecrm 3arpyaHAETECE OTBETUTE, HPOIIYCTUTE BOMIPOC, HE TEPSAS BPEMEHH, HEPEUTUTE K
cinenyronieMy. Ecmm octanercs BpeMs, BEpHETECh K TPYAHBIM BOIIPOCAM.

6. Ecnu TOUHO HE 3HAETE OTBET, PA3MBINLUIANTE, UCIIOIB3YS METO UCKITIOUEHUA, METO
CpPaBHEHWH, 3HAHUA M0 CMEKHBIM JTUCHIUILIMHAM.

Ha Beimomuenue 1 3aganusa tecta oTeogurcsa | — 2 MUHYTHI.

Kpumepuu oyenusanus umozo8 mecmupo8aHus.;

90% mpaBUIBHBIX OTBETOB — OIEHKA «OTJIMIHOY,

80% mpaBUIBHBEIX OTBETOB — OIIEHKA «XOPOIIO»,

70% mpaBUIBHBIX OTBETOB — OLICHKA «YIOBJIIETBOPUTEILHO,

meHee 60% mpaBWIBHEIX OTBETOB — OIEHKA «HEYAOBICTBOPUTETEHO.

TeMbl 17191 caMOCTOATEILHOI'0 H3YVYEHUA:
Tema 1. OCHOBBI TEXHUYECKONU TEPMOIMHAMUKH
Tema 2. OcHOBEI TEOpHUM TEITOOOMEHA
Tema 3. TermmoBmIaKHOCTHEIN PEKUM U BO3OYILIHBINA PEKUM 3TAHUA, METOABL M CPEACTBA UX
obecrieueHa
Tema 4. Cucremsr orornenus 3nannil. CUCTEMBI BOASHOTO OTOILIEHUA. LlenTpamm3oBannoe
OTOIJIEHHUE 3TaHHUH
Tema 5. BenTmwianuua u kOHAUIIMOHUPOBAHUE [ [pUHIMITEL BEHTUIIALINN 3aHUI.

Tema 6. %%&%Hﬂpﬂﬂa}ma BO30yXa U NPOTUBOALIMHOHN 3aIIATEI PA0OTEI
CeprudikenaR PP 360 EaAEIeIPEEEAS00060000043E

Bnanenefiey q LeRyORP AR e AMSE R nuTensHEle  cetn.  TemnorazocHaGeHHe  KWIBIX, OOIIECTBEHHBIX H
[P OU3BOJICTBEHHBIX 3 JJaHHI.
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CIIMCOK PEKOMEHJYEMOMU 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 o00Oyuenusa nampasieHuid noarotoBku 08.03.01 CrpourenscrBo u 08.05.01
CTpPOUTENLCTBO YHUKANBHBIX 3JAHUM U COOPYKEHUH/ — IIEKTPOH. TEKCTOBBIE NAHHBIE.—
M.: MoCKOBCKMY TOCYIAPCTBEHHBIN CTPOUTENLHEIM yHUBEpcuTeT, bC ACB, 2015.— 40 c.

2. Kanyctun, @.JI. ColicTBAa CTPOUTENBHEIX MATEPHUAIOB U M3AETUMN: J1a00PATOPHEIM
IPAKTUKYM :@ ydeOHo-meTonuueckoe mocobdbme / @.JI. Kamyctun, A.M. Coupugonosa, 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//: ®enukc, 2009.1. bagpun, I'M. CnopaBouHuk 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.W. 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. mocodue nia 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, CTPOUTEIBHBIX U3AETUN 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 OTAENOYHBIE W OOJMIOBOYHBIE Marepuansl/ mox pex. A.H.
FOnmuna.- Pocros v /[{ony. ®enuxkc, 2005.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

28



MeToaH4YeCcKHe YKA3AHHA K 3a4eTy:

Bonpocsl k 3auery

ba3oBblii YpOBeHBb
Bonpocs! (3anaga, 3amannue) s MPOBEPKH YPOBHSA 00YUEHHOCTH

3HATH
1.

e I ol

O o0 1 B = O

e Al

he

10.
1.
12.
13.

14,
15.
16.
17.
18.

OCHOBHBIE MOHATHUSA U OMPEAETEHUSI TEXHUIECKON TEPMOTNHAMHUKH.
YpaBHEHHE COCTOSHUA TEPMOTUHAMHIECKOU CHCTEMBEI.

[lepBeIii 1 BTOPON 3aKOHBI TEPMOJUHAMHUKH.

Tepmognuammuecke MpoECCH UIEATBHBIX Ta30B.

[Tpsvoit 1 oOparnae ukia Kapro.

YpaBHEHHE COCTOSHHS PEATBLHBIX I'a30B

OCHOBHBIE MOHATHA U OMMPENEICHU MPOIIECca 0OMEHA TETIOTOM.
Teopus rennonposoagnocTu. 3akon Oypee.

Tennonepenaua.

. TenmoBasa U30aAIMA.

. Kpureprn mogobusa. Buner kpurepuansHBEIX yPaBHEHUM.

. Tennonepenaua nmpu KOHAEHCAIINH.

. U3nyuenue.

. MuKpOK/MMaT DOMENIEHHUA.

. HopmaTuBHBIE TPEOOBAHUA K MUKPOKIMMATY MOMEMIEHUN PA3TMYHOTO HA3HAYECHH .
. 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.

Pazmenienuie, yCTpOMCTBO M MOHTAX OCHOBHBIX JJIEMEHTOB CHCTEM BOJSHOTO
OTOILJICHHA.

[lupkynamnoHHOE JaBIE€HNE B CUCTEMAX BOISHOTO OTOIJIEHHUA.

OCHOBEI THAPABIMYECKOTO PACUETA TEILIOMPOBOAOB CUCTEM BOIIHOTO OTOILICHUA.
[Tpucoemuuenue cucTemM ropauero BOI0CHAOKEHUS K TEILIOBBIM CETAM.
Bo3nyx000MeH B MOMENIEHUH 1 CIOCOOBI €T0 OTIPEAETEHMA.

Kimaccn(ukaims cCucTteM BEHTWIAINN, OCHOBHBIE CXEMEI MOJAYU U YAAIEHUS BO3ayXa
U3 IMMOMEIIEHHH.

EcrecTBeHHAA BEHTWIALIMA KHUJIBEIX U 0OMIeCTBEHHEIX 3JaHHIH.

Mexannueckas BEHTWIALMA 0OMIECTBEHHBIX U NPOU3BOICTBEHHBIX 3JaHUH.
BeHTuisToper.

CucreMsl KOHTUIIMOHUPOBAHUSA BO3OyXA.

Kmaccn(ukaims u 00opynoBaHue CUCTEM KOHOUIITHOHUPOBAHUS BO3IyXaA.

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 TEIIOMPOBOIOB.
5. Ilpucoemuuenue TenaonOTPeOILIONINX CUCTEM K TEILIOBEIM CETSIM.
6. TennoBBIE MyHKTHI.
7. CrpourensHbie TPEOOBAHUA K MOA3EMHEIM KaHataMm u momemenusam L[ TTI.
8. TennmoBas M30A1IMA U AHTUKOPPO3UITHAS 3AMINUTA.
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. Ilpucoemuuenue TenaIO0MOTPEOIAIONINX CUCTEM K TETJIOBEIM 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. [TorATHE O TPOTUBOABIMHOM 3ANMIUTE 3TAHUH PA3TUUHOTO HA3HAYECHUA.
11. TpeboBanus  moxkapHou  0€30mMACHOCTM MNPW  BEHTWIALMU  [TOMENIEHUU

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. KorenpHbI€ YCTAHOBKY MAJION U CPEOHEN MOTTHOCTH.
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 TOCY/TAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VUPEXJIEHUE BBICIIIETO OBPA30OBAHMS
«CEBEPO-KABKA3CKUI ®EJTEPATLHBIN YHUBEPCUTET

[Taruropcknii uacruryt (pumian) CKOY

MeToanueckue yKka3aHus
10 BEIIIOJTHEHUIO KOHTPOJILHEIX PadoT
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BeeeHune

Meroquueckue ykazaHud W 3a0aHus Ui BBEIMOJTHEHHUS KOHTPOJBHBEIX padoT
cryaeHTamMu 1o aucuummHe  «HkeHepHbIe CHCTeMbl 3MaHHH H  COOpPYV:KeHHH
(Temiora3’ocHa0:xeHHe ¢ OCHOBAMH TeILIOTeXHHKH)» [0 HANPABICHUIO ITOATOTOBKU
OakanaBpos: 08.03.01 CrpoutenscTBO

Meroanueckoe mocodue COOEPKUT BECH HEOOXODUMBIM MATEPUAT I BBIMOIHEHUS
KOHTPONBHOH padoTel mo mucuuiumue «MH:keHepHbIe CHCTeMbI 3IaHHH H COOpPY:KeHHH
(Temnora3ocHad:keHHe ¢ 0CHOBAMH TeILTOTEXHHKH ).

B 1manHOM METOAMYECKOM NOCOOMHM HOPUBEAEHBI TEMBI M BONPOCHL  UiA
CAMOCTOSATEFHOTO U3YUEHUS U BBIMTOJHEHUS KOHTPOJIBHBIX Pa0OoT.
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1. Henas, 331a4n U pean3yeMble KOMIIeTeHIIHH

Yuebnbm mmanom crermanbHoCcTH, 08.03.01  CrpourenscrBo, npenycmarpuBacTCs
HAMMACAHUE KOHTPOJBHOM padoTel MmO AUCHUIUIMHE. JTOT BHUJ HNHUCBMEHHOM pPadOTHI
BBINTOJIHACTCA KaXOBIA 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 OyIymen NpakTHIeCKou padoTe;

Becrk mponecc Hamicanusa KOHTPOJILHOU PabOTEI MOKHO YCIIOBHO Pa3IeaUuTE HA
CJIEAYIOMIUE ATAITHL:

a) BEIOOp TEMEI I COCTABIEHHNE MIPEABAPUTEIRHOTO IAHA PAOOTHI;

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

B) AHAJIM3 COCTABHEIX YACTEH MPOOIEMBL, U370 KEHUE 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, yueOHBIX TOCOOUI M0 JaHHOU TEME U KOHCHEKTOB
JAEKUWH NpouuTaHHEeIX paHee. [Ipucrynars k BeimonHeHuo paboTEl 0€3 n3yueHus O CHOBHBIX
TOJIOKEHUM M MOHATHI HAYKH, HE CIIEAYET, TaK KaK B 3TOM ClIyuae CTYIEHT, KaK IpPaBuio,
MI0X0 OPUEHTHUPYETCA B MATEPUAIIE, HE MOKET OTTPAHUINUTH CMEKHBIE BOTIPOCHI U
COCPEXOTOYNTE BHUMAHHE HA OCHOBHEIX, HEPBOCTENEHHBIX NPO0IeMax paccMarpuBaeMon
TEMBEL.

[Tocne Be1OOpa TeMBI HEOOXOIMMO BHUMATEIBHO U3YUUTE METOTUUECKUE
PEKOMEHAIMH MO MOATOTOBKE KOHTPOIBEHOM PA0OTHI, COCTABUTE ILTAH PAOOTEI, KOTOPBIM
OOKEH BKIIOUATHE OCHOBHEIE BOMPOCH], OXBATHIBAIONINE B IIEI0M BCIO TPOPadATEIBAEMYIO

TEMY.
KomnereHinun odyuyamunierocs, GopMupyeMbie B pe3y/ibTaTe 0CBOCHUS THCIIHILTHHDbI

Hanmenosanme ko MITCTCHIIHH

MHnekc dopmynupoBKa:

Crroco0eH mpuHUMATE PEmEeHusa B Tpo(eCcCuOHanBEHOU cepe, UCTTONB3YS TEOPETUUECKUE
OIIK-3 | OCHOBEI U HOPMATHUBHYIO 0a3y CTPOUTENBLCTBA, CTPOUTEIHBHON UHAYCTPUH W KUJIUIIHO-
KOMMYHAJIBHOTO X035JUCTBA

Crroco0eH uCmons30BaTe B NPO(PECCHOHANBEHON OEATEIRHOCTH PACIOPAOUTEIEHYIO U
OIIK-4 | mpoekTHYI0 OOKYMEHTALMIO, a4 TAaKKE€ HOPMATHUBHEIE MPABOBEIE A4aKTEI B 00IacTu
CTPOUTENLCTBA, CTPOUTEIEHON HHIYCTPUH U KUJIAITHO - 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.

-§OKYMEHT NOANVESTT TOBITAKHOCTHEIN PEKUM U BO3OVIIHEIA PEKUM 3TAHWA, METOIBl U
Tema IGI%GPDHHDM MOAMNUCHIO P o P . ’ :

Ceptuchukar:  2C0000043E9ABBBY52205E 7 ERBSH&ob R HX oOecrieueHmnsn
Bnaﬂeneu:BapmaIF_aTbﬂHa AnekcaHgpoBHa
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basoevlii ypoeeHb 3ananue 1

3amanue 2

3amanue 3

3amanue 4

Jamague 5

3amanue 6

Jamanue 7

Hoebiuennwiii 3amanue 9
VPOBeHb

Pacuer TONMMMHEI YTEIIAIOMIETO CIOS O JHOPOIHOM
OTHOCIIOMHOW U MHOTOCIIOMHOW OTPakIA0NIEN
KOHCTPYKIIHH.

Pacuer TOMIMHEI YTEIIIONIErO CJI0A HEOTHOPOIHOM
OTHOCIIONHOW U MHOTOCIIOMHOW OTPaKIAIoNIeN
KOHCTPYKITUH.

Pacuer TOMMMHEL yTEMIAIONIErO CI0I HEOTHOPOIHOM
OJTHO CJIOMHOM Y MHOTO CJIOMHOM OT PAKIA0IIEH
KOHCTPYKIIHH.

Temmorexunueckuil pacuer HAPYKHOTO OTPAKICHUA
(MOKPBITHS).

Pacuer TONMMIIUHEI YTEIUIAIONIEr0 CI0A KOHCTPYKIIUU ITOJIOB
HAJ ITOABAJIOM M ITOITOJIHEM.

TemmorexHnyecknil pacueT yTeIIEHHBIX TTOJIOB,
PacCIOIOKEHHBIX HEIMOCPEICTBEHHO HA JIArax.

IUIOTEXHUYECKUAM pacd IJICHHBIX MOJIOB,
Temmore eC ACYET YTEILIe 0JI0
PACIIONOKEHHBIX HEMIOCPEACTBEHHO HA IPYHTE.

TermmorexHunyecknii pac4eT CBETOBRIX MPOEMOB.
TermmorexHuUecKuil pacueT HAPYKHBEIX OTPAKICHUM.
TermmorexHnnyeckuil pacueT HAPYKHBIX JIBEPEL.

Termmmorexunyecknili pacduer KOHCTPYKIUWA MOJIOB HAax
O ABAIOM U ITOAITOIEAMA

3. MeroanuyeckHe peKOMeH/TAINHHA K KOHTPO/JLHOH padore
Mcxonnbeie manHeie A1 BEIMMOTHEHUA KOHTPOIBHOU PAOOTEI

1. Teorpapnueckmii palioH CTPOUTENBCTBA 3JaHUS (MYHKT NOCTOSHHOTO MPOKUBAHUA

CTYIEHTA)

2. Knumarnueckue nanneie parona (cm. tao. 13):
a) pacueTHas 3UMHs S TEMIIEpATypa HapyKHOTO0 BO31yXa A1l MPO-E€KTUPOBAHU S CUCTEMBI

OTOINICHHA

t? = °C:

0) cpemHssA TEMIIEpaTypa HAPYKHOTO BO3AyXa 34 OTOTMMTEILHBIN CE30H

cp — Of.
[ om C,

8) NIPOJOJKUTENBEHOCTE OTOTIUTEIBLHOTO CE30HA

JOKYMEHT MNOArnvucAH

n= CVT;

2) pacser HAARIIMBEmAASMITEPATY pa HAPYKHOT0 BO31YXa IS TTPO-

CEPTWE‘ETH?%%%E%%%WWW

Bnaneneu: Dayxosa TaTeAHa AnekcaHgpoBHa
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fpp geHm

°C.

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

Hapyxnpie crenel — u3 kupnnga 0€3 HapyKHOU OOJNHMIIOBKH, C BHYTPEHHEN

M3BECTKOBO-TIECOUHON IUTYKATYPKOU TOJMIMHOU

5LIlT = 0,[}2 M.

Tun KUpTUYHOM KIAAKU HAPYKHBIX CTEH MPUHATH 110 TA0I. 1.

Tadomxuma 1

Xapaxrepucr [Tocnennsasa uudpa yuednoro mmudpa

el 1|23 [4|5|/6|7][8|9]|0
_ HADVIKHBIX

Ty . M3 rmuasanoro kupnuyal s
KUPIUYHOMN CHJIMKATHOTO
Koa(ppunue

HT 0,82 0,814 | 0,812 | 0,871 | 0,842
TETJIOTIPOBO/T

HOCTH

Koas(ppurment TEIIOMPOBOAHOCTH  INITYKATYPKH

it = 0,815 Bt (m + K).

[TogBan mox moslaMu IEPBOTO 3TAXkKa — HEOTATUTUBAEMEIH, 0€3 OKOH.

OxkHa — ¢ IBOMHBIM OCTEKJIEHUEM HA JEPEBAHHEBIX nepemnerax. BxoagHas neeps —

OBOMHAA, C TaMOypoM, 0€3 TETIOBOM 3aBECHI.
Pa3zmepsr 30aH1s, MOMUMO YKa3aHHBIX HA ueprexax (CM. puc. 1) u opueHTanuro
rJIABHOTO (pacana 37aHua OTHOCUTEIBLHO CTPAH CBE-TA NPUHATE MO Tabdm. 2.

[Inomane ogHOTO OKOHHOrO mpoema Fo = 3.0 M2,

[Inomane ogporo neepuoro mpoema Fyp =4.0 M2,

Tadbmnuima 2

[Tocnennsas uudpa yuednoro mmgpa

Pa3smepnt
30aHUA
1 2 3 4 5 6 7 8 0 0
Hommas mmpraa | 6 | 14 112 |13 (14 |15 |16 |13 |15 | 12
30aHua A, M
EEeeTalone s 1 3.4 |33 |33 (3.4 3,5 (3533 (32 3.4
Ceprucbmkar| 2c08diABEM B oL MSE7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHpoBHa
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Opuenranmt |~ |cg | B [C-B |10 |10-3 |3 |C-3|C |10-B
rmaBHOTO (pacama

5. PacuerHsie TeMmieparypsl BO34YXa BHYTPH MOMENIEHUH | B BECTHOIONE

(momenienue 105) 12 °C;

Ha JIECTHUYHOH KJIETKE, B cany3nax 16 °C;

BO BCEX OCTAJBbHBIX noMemneHusax 18 °C.

6. Cucrema OTOMNEHUA 30aHUA —  OBYXTpyOHas TynmukoBad. Jlpyrue
XapaKTEPUCTUKU CUCTEMBI OTOTUIEHUS MPUHATH MO BAPU-AHTY, COrJIaCHO TadII. 3.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO
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Tadbnuma 3

[Tocnenusas
nugpa Bun Pacnipenene- Hcrounuk [Tpucoennnenne
yaeOHOro | LMPKYIALUUH | HHE BOIBI TeMI0CHA0KEHIS K BHCTIIHUM
mudpa TETUIOBBIM CETAM
CTYJIEHTA
2 3 4 5
Yepes ckopoCTHOU
HacocHasa Bepxuee IMapoOBOISTHOU
Cerp mapoCcHaOKEHUS | pomoHArpEBATENb
C NaBJICHIEM Mapa rrirra MBIT
Pn=147>=<104H/Mm
(1,5 arm.)
) I'paBura- Hur Yepes eMKOCTHOU
HOHHASA HHEC NapoOBOOAHOU
BOJIOHArPEBATEND
3 Huxnaee BonsHas remmocers ¢
Hacocnasa TeMIIEPATYPAMH BOIEI Yepes snerarop
4 Bepxnuee 150/70°C
5 Hacocnas Hwuxnee Cerb MapoCcHAGKEHIs Yepes cko POCTHOH
C JaBIEHUEM mapa MapOBOATHOM
6 Ipasura- | pepyyee Pn=19,6>< 104 H/m2 | BOAOMArDeBarei®
IMMOHHAA (2 at™.) tuna MBH
7 Huxuee Bonsuas rermocers ¢
Hacocnasa TeMITEPATYPAMU BOTTBE Yepes snesarop
8 Bepxnuee 130/70°C
9 Hacocnas Huxnee CeTb MAPOCHAGKEHIIs Yepes cko pGCTI;IGH
C JaBIEHUEM mapa MapOBOATHOM
0 I'pasura- Bepxnuee Pn=24.5>< 104 H/m2 BOOHATpCBATCITE
IMOHHAA (2.5 aT™.) turma MBH

7. PacuerHnas remmneparypa BOJBI B CUCTEME OTOMJICHUA:
ropsiaent iy = 95°C;
obpatuou tp = 70°C;

8. OronurensHEBIE MPUOOPHEI:

gyryHHBIE OBYXKOJMOHKOBBIE panuatopsl MC-140 unu MC-90 (mpuHuMarTCs mo
BEIOOPY CTYIEHTOM).

(OCHOBHEIE TEIUIOTEXHUYECKHE XAdPAKTCPHUCTHKH YKA3dHHBIX

OKYMEHT NO CAH
Hpez:ci%ﬂﬂ@%ﬁ cdo

2C0000043E9ABEBO952205E7BAS00060000043E

CepTudukar:
Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tadoanumma 4

[Tmomans HomuuanoHas TMomHas Crpourens-
Tn, mapka orommu- TEermIo0 OMeHHOH IUIOTHOCTE Te- sercora H HAadg JTUHUA
TeTBHOTO mpudopa TOBEPXHOCTU ILIOBOTO MOTOKA - ﬁ cexImu | .
CEeKLIUH f_, M 4 o> BT/ M2 MM
MC -140 — 180 0.244 758 588 108
MC -140 — 98 0.240 725 588 98

Cxema mpuCcOeTUHEHUA OTOTMUTENLHBIX MPUOOPOB K CTOSAKAM — CBEPXY BHH3.

9. OCHOBHBIE UCXOOHBIE TAHHBIE IS pacueTa BO3OYXO00OMEHAa OBYXCBETHOTO 3a7a
(momenienue 101) mpusenensr B Tadm. 5.

Cucrema BEHTHWISAIMU — TPUTOYHO-BHITSKHASA C MEXAHUYECKUM TIPUTOKOM U
E€CTECTBEHHOM BBITSKKOM, HE CBA3aHHAsA C oromneHu-eM. [logaua mputouHOrO BO3myXa
MPOU3BOIUTCS B BEPXHIOIO 30HY.

[TIpogomxurensHOCTE padOTEI Kanopudepa CUCTEMBI BEHTHIA-LMH L= 1200 u/rox,
cpenHuM KOA(PPUIEHT TEIIIOBOM HATPY3KH ¢ « ¢ = 0,3.

Tadoaxumma 5

[Tocnemuss nuugpa yuednoro mmdgpa

Hcxonusie 1 2 |3 |4 |5 6 | 7 | 8 9 | 0
TaHHEBIE

Pacuernoe
qUCJIO JIOIEeN
B 34JIE€ 1

Yen. 140 | 130 {110 |{ 120 | 100 | 90 | 120 | 100 | 140 | 120

Jlomyctumas
KOHLIEHTPALUS |  j1/p3 1,2 10,8 (0,7 [ 1,2 |08 0,7 | 1,52 |15 ]2
CO, B BO3OYXE
ITOMEILEHU A

Jlomyctumas
OoTHOCUTENbHAA| % 60 [ 50 [55 |50 |60 [355 [60 |50 |35 |60

BJIAKHOCTD
BO3-AyXa §rom

Konnenrtpanu
o COE B JI/M3 0,3 0,4

HApPYKHOM

HE?,II;GCTHIDH_IPIE 3HAUYCHHWA BCIIMYHUH CTYICHT BBIﬁIprﬂET CAMOCTOATCIIEHO B COOTBCTCTEHH C

MMEIOMMICA B IUTEPATYPE PEKOMEHIATINAMH.

OOKYMEHT NMoanncAaH
3NEKTPOHHOW NOANMCLIO

Cepradmar 200000043694 ECTITIOBOM PACHET-CHCTEMbI OTOIJICHUA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Hasznauenmne cucremMsl OTOMIEHUA COCTOUT B O0ecmeueHUH TpedyeMOTo TEIUIOBOTO
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peKMMA BO BCEX MOMENIEHUAX 3JAHUS B XOJIOHBIN MEPHUO rofa. ITa LEIs JOCTUTAETCs
YCTAHOBKOM OTOMUTENRHBIX OPUOOPOB, CYMMApPHAsA TEIUIOOTIAua KOTOPBIX B KaXKIOM
MOMETIIEHUH KOMITEHCUPYET TETIOBBIE TTOTEPU UEPE3 HAPYKHBIE OrpaxkacHus. Cucremy
OTOTUIEHUS NPOEKTHUPYIOT HA PACUETHYIO TEMIIEPATYPY HAPYKHOTO BO3ayXa HauOoiee
XOJIOJHOTO TIEpHOoAA roaa (CpemHsas Temreparypa b,y HauOonee X0JIOOIHON IISTHIHEBKH
B JAHHOM HACEJIEHHOM IMYHKTE U3 BOCBMU 3UM 34 S0-I€THUM mePUON).

Jlns ropona IPH = °C (Tabmn. 13).

Pacuer Ten10BbIX MOTepPsL Yepe3 HAPY:KHbIE OTPasK/AeHHs] MOMelleHHil 3 anus

l. MakcnmaneHO mOmMyCcTUMAas IDIOTHOCTH TEIUIOBOTO ITOTOKA YEPE3 HAPYKHOE

orpaxxaenue, Br/ Mz,

H
(max— Us Dt

rae o ~ 8,7 B/ (M2°-K)— cpemnuii kK03 PUIIMEHT TENI00TaAYN
OT BO31yXa K BHYTPEHHEN MOBEPXHOCTU OrPaKOAIONIEN KOHCTPYKIIWM;
At =tg—t'cr— HOpMUpYeMasi (10 CAHUTAPHO-TUTUEHUYECKUM
TpeOOBAHUIM) PA3HOCTE TEMIIEPATYP BO3AyXa BHYTPU MTOMENIEHUS f3 U BHYTPEHHEN

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

[TokpeiTHA [TokperTus

HapyxHbr

€ CTCHBEI

Hazuauenue
3TaHUA

)51 HAaI
yepIadHbIe MOJIBAJIAMH U

OOmiecTREeHHEI
€ 3maHus,
MOMEILEHUSA At" . =7°C  At" =5,5°C At" ;,=2,5°C
MIPOMBINIUIEHH
BIX
NPENNPUATHHN
151

2. MakcuManbHO gonyCcTUMBIN KO (PUIMEHT TEIIONEpEeaady 1Is OTPaKIAronIeH
A

KOHCTpYKUuu, Br/ (MH’K)

Umeax
k—['ﬂﬂl_ P x L‘:'r
Le—Lg

rae W— mompaBounbill KOS (PUIIMEHT HA pPACUETHYIO PA3HOCTh TeMmmeparyp (tz —
ty' ), YUUTHIBAET IOJIOKEHUE HAPYKHOM IMOBEPX-HOCTU OTPAMJAOMIUX KOHCTPYKIHM 110
OTHOIIEHUIO K HAPYKHOMY
BO3IYXY.

3nauenus kosddunmenta VW nmpuHuMaroTcs:

a) nns HapyKHBIX cTeH Wy = 1;

6) nasa yepaauHsiX nepekpertuil ‘W= 0,9;
g) HANs TIEPEKPHITUH HAA HEOTAIJIMBAEMBIMHU TOABAJAMU 0€3 CBETOBEIX MPOEMOB,

pACHOJIOKEHHBIX BhIIE€ YpoBHA 3emnu, V,= 0.6. 3. Tpebyemoe mMuHUMAneEHOE 1O
NOKYMEHT NOANUCA

CﬂHMﬂpﬁm&Tﬂm{maM YCHGEHHM TepMHLIECI{Ge co HpﬂTIf‘IBHEHHe B HPGHECCE
|'.__ T 1 ar: I_i'lllllllEllhE,H-c.f__l-.L-'i'll-.E E..‘.'.IIL:#'.IIIII;:.

Sraner SCTUIQICPEAAYH, JULA, KAKAOH Orpaxaaromeii Koucrpykuuu, M -K/Br,

A —— '-'. 5y )
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1
Ryin=——
nin k;.-,.-,,-”-
4. HeoOxomyumas MUHMMAILHAS TOJIIIMHA HAPYKHEBIX CTECH Ocr . M. I3BEI paxKeHUs I
TEPMUYECKOTO COMPOTUBIECHUS B MIPOLIECCE

[Iepenayy TEIIOTHl Yepes MIOCKYI0 CTEHKY

1 sW | Bur 1
Rmin= + + + B
-l

ag Apr Agn

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

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

Hainennoe 3Ha4€HUE 0Oy,  OKPYIILAIOT M0 CTAHAAPTHOU TOJMIMHBEI KJIATKH Olyy,
(momrropa, aBa, IBa C MOJOBUHOU, TPHU KU PIINYA).

i

5. Pacuernriii kO3(PUIMEHT Temiomepenadyn s HAPYKHBIX CTeH, BT/ (MZ'K),
1
kh‘-ﬁ —
paes 1 § HEAR 1
@, A, A ot

et

6. Pacuernoe TepmMHUECKOE€ COMPOTHUBIEHHUE TEIUIOMEpEenade, MZ’K/BT;

o 1
Ep-ﬂ-ﬂ'-n' — I e
pacy

[Tpenmoururensuee, KOraa Kyaey < Kmax > T.€. Rpaca > Ruyin' -

Omnako 3amac HeE JOKeH mnpeBeimarse 15 %.

Jlomyckaercs u Kpgeu > Kimax > HO He Oonee, uem Ha 5 %.

AHAJIOTUYHBIE PACUYETHl CJIEOYeT TMPOBOOUTH W I TPOYUX OTPAKITAIOMINX
koHcTpykuuii (IIT, IIJT u np.). Ilockoneky B 3amaHnum HaA KypCOBYI0 padoTy
YKa3aHHBIE OTPAKICHUA HE KOHKPETU3UPOBAHEBI, TO TPUHUMATOT:

i,

a) IJis TIOJIA TIEPBOTO TAKA Kpae = Kimax

1 i

6) ISl IOTOJIKA BTOPOTO 3TAKA Kpae = Kmax
T.€. HAUIEHHBIE paHE€ MAKCHUMAJILHO NOIYCTUMEIE 3HAYEHUS 3TUX BEJIUYUH

(cMm.1m.2).

J1J14 OKOH 1 HAPYKHOUW IBEPU MPUHATH:
10 Fikil

k- =29Br/M*K; k =233 Br/M>K.
7. OCHOBHBIE TEIUIONIOTEPH 4EPE3 HAPYIKHBIE OrpakaeHUsI. OCHOBHBIE TEMJIOMOTEPH
yepe3 Ka)xI0€ HAPYKHOE OTPakKICHUE
HaXOOsT MO YPABHEHUIO TEMIONEPENAUN:

QDCI—] =k F(IE _IHP) P,

paca

rae F'— ruioniaap MOBEPXHOCTH COOTBETCTBYIOIIETO HAPYKHOTO OTPaKICHNA, M2,

M3mepenune mioniaay moBEPXHOCTU HAPYKHOTO OrpaXkaceHus F, M2, IIPOU3BOIAT MO
yeprekaM ImiiaHa v paspesa 31aHus (cMm. puc. 1).

Bennuunay F 11 NOTONKOB Y MOJIOB OMPEAEHAIOT MO pasMepaM MEXAY OCAMH
OKYMEHT HD’_]%HHEAH

BHYTPEHEHIX pETEH/ b 0T/ BHYTPEHHEN TTOBEPXHOCTH

CEPMOHAPYAKHBIX CTEH ) A 'OKOH "W ABEPU — O HAMMEHBIIIUM pa3sMepaM CTPOUTEJIbHBIX

Bnapneneu lebayxoea TaTeAHa AnekcaHapoBHa

Nenct

MIPOEMOB B CBETY (MIOMIAIN MPUBENEHBI B 3aJaAHUH).

puTened: ¢ 19.08.2022 no 19.08.2023
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BricoTy 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 UHCTOrO TOJIA BTO-POTO 5Ta)Xa OO0 BeEpXa VYTEMIAIONIEr0 CIos uepaadyHOro
MEPEKPBITUA. P

JImHY HApYKHBIX CTEH HEYIJIOBBIX MOMENIEHUU 4
OMpEenensaoT MmO  pa3MepaM  MExXIy  OCAMU
BHYTPEHHUX CTE€H, a4 VIVIOBBIX MOMENIEHUN — MO
pa3sMepy OT BHEMIHUX MOBEPXHOCTEH HAPYIKHBIX
CTEH OO0 OCEH BHYTPEHHUX CTEH. 5%
OCHOBHBIE TEMIOMOTEPHU YEPE3 HAPYIKHEBIE
orpaxnenus: Qocy, BT, onpenenstor niua kaxa0ro _
rmoMenieHus 3ganus. /[ sroro moacuurerBaroT Qocy, e 0% Br,
4EPE3 KAKIYI0O HAPYKHYIO OTPAKIAIONIYIO
KOHCTPYKIHIO, UMEIOILYIOCSA B STOM MOMEIIEHNUH, a
MMEHHO: 4epe3 HAPYKHBIE

0% (B

75 Jo

crensl (HC) *, mox (ILT) **, moromok (ITT) ***, noiineie 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 npeBrimaer 5° C.
8. [TomHblie TEMIOMOTEPU YEPE3 HAPYKHBIE OTPAKICHUA:
rae Qnos — n00aBoOYHEIE TEMIONMOTEPHU, BT.
Qo5 OIIPENEIAIOT B MPOIEHTAX K OCHOBHEIM TEIIOMOTEPAM B 3aBUCUMOCTH OT OPUEHTAINN
OTPaXkIEHUA ITO CTPaHaMm CBeTa (puc. 2), 0T CKOPOCTH 00OyBAaHUA UX BETPOM (HA BETEP), HA
yIJIOBEIE MOMENIEHH A, HA MOCTYILUIEHHE X0JIOTHOT0 BO3ayXa
(nns HAPYXKHBIX IBEPEN C KPATKOBPEMEHHBIM OTKPBIBAHUEM ), HA BBICOTY.
JlobaBky Ha BBICOTY BBOIAT A MOMENIEHUH OOMIECTBEHHBIX 3JAHUMN BBICOTOU
Oonee 4 M; oHa cocraBisaer 2 % HaA KaAKIBIM METP BBICOTHI CBBINIE 4 M, HO HE Oonee 15
9. JlobaBKy Ha BBICOTY CIEAYET Y4ECTh i ABYCBETHOro 3ana (momemienus 101).
JlobaBka Ha BBICOTY HE PACTIPOCTPAHAETCS HA JIECTHUUYHBIE KIIETKH.
[Ipy ompeneneHuMn OCHOBHBIX U OO00ABOUHBIX TEMJIOMOTEPh YEPE3 HAPYKHBIE
OTPaXKOEHUS MOMENIEHUHN TMONB3YIOTCA OJaHKOM, UMErIuM (Gopmy Tadm. 7.
Tennonmorepu MOACYUTHIBAIOT OTAENBHO I KAKIOTO MOMENIEHHUS U AJs 30aHUA B
1ETTOM.
OCHOBHBIC ¥ 100ABOUHEBIE TEMIOMOTEPH CYMMUPYIOT AJIS 3TAHUS B LIETIOM.
[TonHeie TEMJIOMOTEPU CYMMHUPYIOT [JIS 3JaHUSA B LIEJIOM W JJI KaXXI0T0
OTAETBHOTO MOMEIEHUS.
[Ipu ompeneneHuM TEMmIOMOTEPL UEPE3 HAPYKHBIE CTEHBI IIONIANL MOCIEOHUX
BOUCHIBAIOT B rpad)y 6 MDOJMHOCTHIO, 0€3 BBIUETA MIOMIAJAHM OKOHHBIX U IBEPHBIX
H HA HO A
npoeMoB. [TosTomy B rpadpy 9 BMecTo & m Ak  BIOMCBIBAIOT PA3HOCTU K —K 151

hihi HC
k —k

B camom ACJIC, IIPH BKJIIOYCHHWH OKOHHBIX ITPOCMOB B IIICIIAOb HAPYKHBIX CTCH
TCTIIOIMOTCPH OT MOCJTICIHHUX 3dBBIMIAIOT Hd BETITMYHNHY

P
kpacllFﬂD(IE —f 11) V.

AOKYMEHT MNOANMCAH
JNEKTRPORHOW NOONWNCHIO

CepTudukarn HP;BI]FQMQEH:—%Q ﬂ%QE %&EHQQI&L,HE " p dCucTC TCILIONOT ep b LIep €3 OKHaA T. €.
BEnagenBBRIYHECIIATE QHEI!I |;l'fﬂ-.¢)®lp?¢lﬁyﬂe

Aeict
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9. YnenpHas TerIoBasA XapakTepucTUka 3naHus, Br/ M3’K,

Cnom
I;’ri-ﬁl [:ts R fi::]

q-ﬂl‘i‘l —

rae () — TOJHBIE TEMJOMOTEPU UEPE3 HAPYKHBIE OTPAKIC-HUS 1A 3TAHUS B
remom, Br:

IO,

V — 00mvem 3maHusa o HapyKHOMY 00Mepy, M3, OIIPENEIAI0T YMHOXKEHHUEM
[UIOMIANN 30aHUA 10 BHEIIHEMY OYEPTAHUK CTEH
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Ha €ro BEICOTY OT YPOBHA 3eMIH 00 KapHu3a (pasmep @ na puc. 1). Ilonyuennoe

3HAYEHUE ¢or PEKOMEHAYETCSA COMOCTABUTE C HOPMATUBHON BEIWYMHOU IS 3JaHUA
AHAJIOTUYHOIO Xapakrepa

H )14 COOTBCTCTBYIOIICTO KIIMMATHYCCKOTO ITOACA.

DTOM XapaKTEPUCTHUKON MONB3VIOTCSA I OPHUEHTHUPOBOYHBIX MOJCYETOB MOTEPE

T€ria U TpeOyeMON TEIUIOBOM MOIIHOCTHU HC-TOYHHUKOB TEIIOCHAOKEHUSA B MPOEKTHHIX
3a1aHUAX.

10. PacuerHas termioBagd MOMIHOCTE CHUCTEMBI OTOIUIEHUA 3TaHUA, BT,

Lae Oy . — pacxon Temna Ha HarpeBaHUE BO31yXa, MOCTYNAIONIETO B MOMENIEHUA IIPHU
vH(puIsTpanuu, BT.

B nensx ymponieHus pacuera B KYPCOBOU padOTe MOKHO YCIOBHO NPUHATE QOpp = (0, m.
€. QDT = QHDJTH-

11. T'omorou pacxon renna Ha oromyieHue, kBru/rop,

rojl
Qor =0 or&or Tors

CP P
rne¢ = (tp —tor )/({Up —ty )— OTHOCHUTEIBbHASA OTOMUTEIbHAS HAarpy3Ka,
CpenHAs 34 OTOMUTEIbHBIN NEPUOI;

cP y
tor — CpemHsA 3a OTOONUTEIRHBIN MNEPUOJ TEMIEpATypa HAPYKHOro Bo3ayxa, °C
(cm. Tadm. 11);

Q0 or— pacderHas TEIUIOBAs MONIHOCTE CHUCTEMBI OTOIUIEHWS 34aHUA, KBT;

tor= 24n— NOPOIOIKUTENBHOCTE OTONUTEILHOTO MNEPHUOAA, 4/TOI (3HAUECHUE N CM.
B Ta0m. 13).

PekomMeHnayercsa BeIpa3uTs pacxon Ttemna Ha oromneHue B MJx/ron.
[Tockoneky 1kBT = Ik/lx/c, TO 1kBT'u = 3600k /% = 3,6 M /Ix%. 12. Tomoroit pacxon
TOTIJIMBA HA OTOIUIEHUE, T/TOA (1A TBREPAO-

0 TOIUIUBA), TEIC. M3/FG,I[ (ans ra3000pa3HOro TOTUIMBA)

o7 _  Yor
or = AP
o e Te
e Qor A__ pacxon temna Ha ororuienue, MJx / rox;
Opp— HU3MAA TEmiaoTa cropaHua tomamea, k/[x/kr (M]Jx/T) —nns
TBEPOOTr0 W JKUIAKOTO TOMJIHNBA; ]{,I[H{fMS(MI[H{fTHC. M3) — nnsA razoo0pa3Horo
TOIIJINBA;

Ny — KI1JI Temnorenepupytonieit ycTaHOBKH;
Nre — KOB(Q(PUIIHEHT, YUUTHIBAIONIINM TOTEPU TEMJIA B TETLIOBBIX CETAX.
B HHCTW 1 padOTE MOKHO MTPUHATE:
SNEKTPRHA/ ,I],I'IHCbHJ
conmmmar Throlien 5o sl 750 AT ICHTPATBHBIX  KOTEIBHBIX, PA0OTAOIMINX HA KUIKOM U
e”n;m-raaﬂuﬁpaaﬂnmmmﬂﬂmaxw

Ny Nie = 0,65 — #1s IeHTpanbHBIX KOTENBHBIX, pPadoTarominux Ha TBEPAOM

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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TOIUTHBE.

bonee TouHbIE JaHHBIE MOTYT OBITH MOJYYEHBI U3 MECTHBIX UICTOUHHUKOB
(sHEpProcHa0)arNMX NPeIOPUATUN).

Crynenty npeanaraercs YCTAaHOBUTE IO MECTY MPOKUBAHUA:

@) BUJ M HU3MYIO TEIJIOTY CTOpaHus () UCIIONIB3YEMOT O 1A OTOTUICHUS TOTUIHNBA,

KJx /xr (x]Jlx / M3);
6) CTOMMOCTH UCIIOJIB3YEMOTO AJis OTOILJICHUS TOIUBA, St pyo/T (pyO. /ThIC.
3
M~).

) CTOMMOCTH OTHYCKA€MOM TEIJIOT€HEPUPYIOMIEN VCTAHOBKOMU TEMIOTHI (C
Y4ETOM TPAHCOOPTHUPOBKH ), MIATY 34 TEMIOBYIO SHEPTHUIO, UCIIOIB3YEMYIO HA HYKIBI
OTOIIJIEHUA KHUJIBIX U 00IIEeCTBEHHBIX 3TaHUH,

Sq . pyo. /M]1x;

2) CTOMMOCTB MOTPEOIAEMOM DIEKTPUUECKON SHEPTUH, S, py0. /KBT 1;

0) IaTh OLEHKY TOJOBBIX 3aTpaT Ha TEIIONOTPEONEHUE, U TOTUIMBHOU
cocrasisronieii St py0. /ron.

Jlns ynoOcTBa yuera pacxona 1 HOPMHUPOBAHUA TOTJIMBA BBEAEHA YCIOBHASA
TEIUIOOHEPreTUUeCKasa equHuna — | kr yciaoBuoro torummsa. Pacxon 1 kr ycnoBHoro
torumuBa SkBuBaneHTeH 7000 kkam, uto cocraasaer 29330 k/[xk, T.e. «remmora
cropaHua» yciaoBHOrO TormnBa O yo = 29330 k/lx / kr (v. 1.) umm (M /]x/T (V. 1.)

Pacxon yCIOBHOTO TOIUTMBA OMPENENSIOT MO TOU K€ (POPMYIIE, 94TO U
HATYpaIbHOTO:

cod
e lr — Qﬂf;'r

A
Q!.'a: 1 ”:-:.' ﬂ_,:, s

e

Jlns mepecuera pacxoaa yCIOBHOTO TOTUTMBRA B HATYPATBbHOE UC-TIOIB3YIOT
TEIUIOBOH DKBUBAJIEHT

3l':'l —
[?_1.1-.:.1
CnenoBarepHO:
. B:'.'-E.T
B, = 5

TEILLIOBOM PACUET OTOIIUTEJIBHBIX IPUBEOPOB

C renno(pu3ndecKOM TOUKHM 3PEHUSA OTOMUTEABHEIE NOPUOOPHI paccMarpuBaeMOU
CUCTEMBI BOJSTHOTO OTOMJICHUSA MPENCTABIAIOT  CO0O0M pPEKYTIEPATUBHEIC
TEMI000OMEHHBIE aANmaparsl, B KOTOPHEIX TEMIOTA OT TPEIOMIETO TEMIOHOCHUTENA (TOpsueH
BOJBI) MIEPENAETCSI HATPEBAEMOMY TEIIOHOCUTENIO (BO3AYXY BHYTPH MOMENICHUSA ) Ue-PE3
pa3aeaAonIyI0 UX METAUIMUECKYI0 CTEHKY, UMEHYEMYIO TEeIUI0-00MEHHON MOBEPXHOCTHIO

F, MZ.
PHCHET%EJ%%@ MOMIIHOCTE OTONMUTENBHEIX NpuOOpoB (O , BT ompeneisror,

O MCXO ﬁl’fﬁ@%ﬁ%?@%&p@ TETUIOTEI Q, Br, nna kaxngoro i-ro momenieHus. M3

Bnasendy PABHEHWS, TCIIJIOBOTO OAJAHCA CICIYCT.

A —— s T )
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Zan{iFQi 'O*QQHT]:-}

rae 0 — TemnooTaada OTKPHITO PACIONOKEHHBIX B IIpeAenax MOMENIEHUs TPYO
CUCTEMBI OTOTUIEHUS, BT(B 1aHHOUM KYypCcOBOU pa-00Te BeauuuHy 0  MOKHO HE
YUUTHIBATE ).

Ecnu B moMenieHnM yCTAHABIUBAIOT OTOMUTEIBHBIE MPUOOPHI OMMHAKOBOM
MOTIIHOCTH, TO

. EQﬂp{Ej
Uy T
[IC M — YHMCJIO OTOMUTEILHEIX MPUOOPOB, YCTAHABIMBACMEBIX B i-M ITOMECIICHUH.

BeiOop Tuma orommTenpHBEIX NPUOOPOB (M3 mnpemraraeMeiX B Ta0i. 4), ux
pazMenieHue B MOMENIEHUAX, CIIOCO0 MPUCOENUHEHUA UX K CTOAKAM CTYICHTY CIEIYET
BEIMOJHUTE CAMOCTOATEIBEHO B COOTBETCTBUHU C UMEIOMIMMUCS B JIMTEPATYpPE
PEKOMEHIALIUAMHU.

QCTHYH IIOHIdOBE TCILT MCHH ﬁ[ IMOE H TH TOITH-TCIIBEHOT InmpH
Pacuer OTaI erI0 00OMEHHO OBEPXHOC OTO e oT0 bopa
F f’np(f), Mz, OTIPENEINIAIOT U3 YPABHEHUS TEILIO-MEPEIAdN:

Q ey = ke ) Friegi ) At cps
rae k — xkosa(ppuuueHT tennonepensadu OTonuTensHoro npubopa, Bt/ (M2 K)5
At — CPOIHAA Pa3HOCTE TEMIICPATYP IPEIONICH BOAKL M HATPEBASMOrO BO3AYXA
(cpemHuil TeMmieparypHeiii Hamop), K.
Pacuer BenyT B cienyronien noCaeqoBaTeIbHOCTHU:

l. PacueTtHBlMl pacxox BOABI u"epe3 OTOMUTENBHBIN mpubdop G Kkr/c (13

[P °
YpaBHEHU: TEIJIOBOTO OanaHca);

G = Q.u_p
oo (tr—ta)

rae Cw = 4190 [Ix/ (kr - K) — cpenHsas TEN10E€MKOCTE BOABI B UHTEPBAIE .
TeMneparyprt, ~itr;

tr =95°Cut o =70°C — pacuerHble TeMIeparypsl ropsiueil 1 00paTHOM BOIEI (Ha
BXOA€e B mpuOOp U BBIXOAE U3 HETO);
2. Cpennuil TEMOEPATYPHBIN HATIOP:

t. +1¢,
-_—s t'h_

2

3. PacueTHas riioTHOCTE TEIUIOBOTO MTOTOKA Doy = an/ F op’ Br/m2 [3]

'Iljl'i‘

f,+i‘a
ﬂli,: T_ L,

TI€ (o, — HOMUHAIBbHAS IUIOTHOCTE TEILJIOBOTO MOTOKA, Bt /M2 (cm. Tadm. 4).
Hanpumep, nnsa oronmurensHoro mpubopa MC — 140 — 108, cormacuo tadmn. 4,

Grow =758 Br/m2

,D,GI-WMEH.T noanncaH o _
Jlns TpEOVErMoiT TEiToBON MONITHOCTH, HATIPUMED, an = 1000 Br:

Ceptrdumkar: 2C0000043E9ABBB952205ETEBAS00060000043E
senenes G Qggifeyy (b rets) = 1000/4190 (95 — 70) = 0,00955 xr/c.
NeictevTened: ¢ 19.08.2022 no 19.08.2023
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npu At = (tr-tg)/ 2—t = (95 +70) /2-18 = 64,5 K; pacuernas

IMJIOTHOCTE TCIIJIOBOT O ITOTOKA

(4, =1, 04(64,5/70) 1-3- (0,00955/0,01) 0-02 758= = 681 Br/m?).

4. KospunmeHT Termmonepenaymu:

4, 681 o
np = ——=10,56 Bm /x> - K.
At, 64,5

Jlns yoponieHus: pacueToB B JAHHOM KYPCOBOU padOTE 3HAYEHUE

Kk

kn p =10,3 Bt/ (MZ'K) MOYHO MPUHATE OAUHAKOBEIM [JIA 3TOr0 TUNA OTOMUTENBHOTO
npuOOpa HE3aBUCUMO OT pacXxoaa TEILIOHOCUTEIA Gy,

5. Tpebyemasa niomaae TEMIO00OMEHHOM MOBEPXHOCTHU OTOMU-TEIFHOTO mMpUOOpa, M2:

@
F;Jp{E]I - I At ﬁlﬁf
npit) e
rae ; — mompaBOYHEIN KOA(D(PUIMEHT HA YHUCIO CEKIUU B mpuOope (YyTOYHAETCS B

KOHIIE pacyera, KOrga U3BECTHO YHCIIO CEK-IUNM, Mo Ta0. 8);
p»— xorpumMeHT, yIUTHBAIONIMN XapaKTep YCTAHOBKH OTOTHUTEIHLHOTO
npudopa.
Jlns 9yTYHHBIX CEKLIMOHHBIX pPaauaTOpOB, YCTAHABIMBAEMBIX Y HAPYKHBIX CTEH, B

TOM YHUCJIE IO CBETOBBIM mpoeMom [ = 1,02 [3, radm. 8.3]
Tadomnuma 8

ITompaBouHsIil KO3 PunmeHtT By Yucno cekuuii B mpubope
0,95 o 5
1 6-10
1,05 11-20
1.1 bonee 20

6. Tpebyemoe unCI0 CEKIIUM B OTOMUTENRHOM ITPpUOOpE,

rae f . — IUIOMIAb TEMIO0OOMEHHON MOBEPXHOCTU OTHOM CEKIHU, M2 (Tadm. 4).
Jlnsa neycsernoro 3ana 101 nenecooOpa3zHo yCTaHOBUTE OTOMUTEABHEBIE MPUOOPEI B 1BA
sapyca. Ilpu 5ToM mpruHUMAIOT:

Qo1 =0,65Q 0
otor - =0,35Q01

B ocranpHOM pacuer aHaIOTHYEH BBIIIEU3I0KEHHOMY. Pe3ynsrarsl pacueroB mo

OTIPEIENEHUIO TEIUIOBOM MOIIIHO-

CTH OTONBRTENSHL O0pPOB M UHMCJIV CEKIMH B KAKIOM M3 HHUX IS BCEX
anErquHHaﬁm HCbHJp Y 1 A A

Ceprinp HOMCHGHIEH, 3 JABMA CBOAAT: B, 70 9.

Bnapeneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutenexd: ¢ 19.08.2022 no 19.08.2023
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Tadomnuia 9

Ne mo- | t B mo- Atcp knp B 0-1,16 an B n
MEMIS- | Merme-
HHA HHHA

CepTudukar:

Bnaneneu:

rl:l.{.'p" CTBATENEH. C

3HaueHUA an CIEOYeT YKA3aTh HA TUTAHAX STAXKEH 31aHU .

' JIPABJAYECKHUH PACUET HUPKYJISIIIMOHHOI'O KOJIBIIA
CUCTEMbI OTOIIJIEHHUA

ITpucTynas K ruapaBIn4ecKOMY pacuery CUCTEMBI OTOIUIEHU, HEO0X0 IMMO
[IPENBAPUTEILHO BEIITOIHUTE CIEAVIONIEE.

1. PazmecTnTe Ha mnaHaxX STaXEW HArPEeBATEIbHBIE MPUOOPEBI, 4 TAKIKE TOPAUNEC U
0OparHeI€ CTOAKH; HA KAKIOM HArPEBATEIEHOM NPUOOpE NMPOCTABUTEL TEIJIOBBIE
HArpy3kKy B 3aBHCHMOCTH OT TE€IUIONIOTEPh MOMENIEHNMN U YHCJIA YCTAHABIMBACMBIX B
HuxX npudopos. IIponymepoBars CTosku.

2. BeluepTuTe AaKCOHOMETPHUECKYIO CXEMY TPYOOIPOBOAOB OTOIUICHHUSA, YKAa3aB
PacCOI0KEHNE 3AIIOPHO-PETYIMPOBOYHON apPMATYPHL.

3. Onpenennts HanOoOJI€e HEBBRITOAHOE (OCHOBHOE ) U PKYISAIINOHHOE KOJIBIIO.

4. O003HAUYUTE HA AKCOHOMETPUYIECKOU CXEME TPYQONIPOBOAOB OTOMIEHUA PACUYETHEIE
YVH4ACTKH OCHOBHOTO LMPKYIALMOHHOTO KOJBIIA, VKA3aB LA Ka)I0r0 ydacTKa
TEIUIOBYIO HArpy3Ky (yy, Bt (Hag BBIHOCHOU 4epTON) U JIUHY (1101 BEIHOCHOW 4E€PTOM).

5. M300pa3uTte NPpUHIMITHAIBHYIO CXEMY NPHUCOEIUHEHUA CUCTEMBI OTOTIJIEHUS K
BHEMIHUM TEMJIOBEIM CETAM.

CaMBIM HEBBITOJHBIM IUPKYIAIMOHHBIM KOJBIIOM IJs TYIMUKOBBIX CHUCTEM SBIIAETCA
KONBIO 4Yepe3 Haudonee VYIAJEHHBIM CTOSAK. JTO KOIBIO SABIAETCI OCHOBHBIM
(pac4eTHBIM) U €r0 PACCUUTHIBAIOT B MEPBYIO OUEPENb.

PacyerHEIM y4acTKOM pACyeTHOTO ILUPKYJIALIMOHHOTO KOJBIA CUYWUTAKOT YaCTh
TpyOOmpoOBOa MArMCTPAJIM M OTBETBIEHUN C MOCTOSHHBIM pPAacXOAOM U CKOPOCTBIO
Tetonocurens. llopagkoBeie HOMEpa pACUETHBIX YUYACTKOB MPOCTABIAIOT MO XOIY
TEIUIOHOCUTENA OT TEMJIOBOTO MNYHKTA A0 KOHEUHOTO0 HArpeBaTeIprHOTO mpudopa u
oOparHo.

Jlanee BRIMOMHAIOT THAPABIANYECKHM pacyeT OJHOTO OCHOBHOTO HUPKYJIAIITMOHHOTO
KOJBIIA, B CJIEAYIONIEH MOCIEI0BATENbHOCTH!

1. HaxonaTt pacueTHOE NUPKYIALMOHHOE JABJICHUE B KOJIBIIE: ﬁPpu, H/Mm2 (ITa):

a) Anst CHGTEM OTOIJICHHS C eCTeCTBeHHON UHPKyasuHel (rpaBHTAIHOHHBIX)

SNEKTPOHHOW NOAMNUCHLIO
2C0000043E9ABBBO52203E7 EAGDDDBDDDD& P

llleGayxoea TaTeAHa AnexkcaHgpoBHa

pI_ gh (Po —Pr) TA Prrp
roe g =9,81 M/ c2 — YCKOPEHHE CBOOOIHOTO MaIeHUA;

O I f 40 A8 20599
9.08.2022 no 19.08.2023
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h — paccTosHUE TI0 BEPTUKANH OT LEHTpa MONOTPEBATENS, pPAC-MOJOKEHHOTO B
moaBaJie, 10 IIEHTpPAa HArpeBarebHOTO IPUOOpA HUKHETO spyca, MPHUCOEAUHEHHOTO K
CTOSKY, 4€pe3 KOTOPBIM IPO-XOAWUT PACUYETHOE IUPKYJIANHUOHHOE KOJBIO, M; P, —
IIOTHOCTE OOpPaTHOU 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 NOMOJIHUTEIRHOE NABIEHUE OT OXJIaxkaeHUA B TpyOax, I1a;
AP, ;y — YUUTBIBAIOT TOJBKO IMPU BEPXHEN Pa3BOIKE TPYOOTIPOBOIOB.
[IpyuHsaTe &%Pc «n = 100 ITa (0onee moxgpoOnuo cm. |3, mput. 4])
0) Aad CHCTeM OTOILIEHHS ¢ HACOCHOM HPRYISLH el

AP =AP +E ﬂPc! np + ﬁPc! r;m)-,-
pa H

3nece AP , — naBieHue, c03JaBaeMoe HAacocoM (wim sieBaropom), I1a;
E — xos(ppunnent, npuHumaemsiii paBHBIM (0,4 — 0,5

AP np — E€CTECTBEHHOE€ IOMOJHHUTEILHOE JABJICHHUE OT OCTEIBAHUA BOIEI B
npubopax, I1a;
AP 1p — eCTEeCTBEHHOE MOMOJHUTEJILHOE JaBJICHHUE OT OCTBIBAHHA BOIEI B
Tpydax, Ila.
JlaBnenue, cozmaBaeMoe€ HACOCOM, ISl CUCTEM NPOU3BONBHOU MPOTAKEHHOCTH
APq TpxSO S,

rae 2 [ — cymMMa JJIMH Y4aCTKOB PACUYETHOTO KOJIBIA, M.
[Ipu 00BIyHON TPOTsIKEHHOCTH KOnel cucrtemsl (X /=120 M) mpuHUMAaAIOT

AP, = (10000+12000) I1a.

g) Ml CHCTEeM OTOILIeHHS, MpHCOeJHHseMbIM K BHELIHeH TemI10BOH CeTH 4epe3
31eBaTop, ompenensatoT KO3 dunueHt cmemenusa U — KOJIMYeCTBO MOIMENINBAEMOU
B 2J1e€BaTop 00parHou BOAEI (G, U3 CUCTEMBI OTOIUIEHUS (MIPU TEMIIEpPATYPE [ o) K
KOJIUUECTBY CETEBOU BOOBI G nor» TOTABAEMOM W3 TIPSAMOTO TPYOOTIpOBOAA
TETIOBOM CETU (C TEMIEPATYPOU fpon , A7 MOJIY4EHUsI TPeOyeMOUN TEMOEPATyPHI
CMECH Iy = I (TOpsAYeH BOABI, MOJABAEMOMN B CUCTEMY OTOMIEHHUSA), T. €.

U=G, /Gy, .

Pacuernyro popmyny ans onpeneneHus KodppuiipeHra CMenieHua peKOMEHIYETCA
BEIBECTHU CAMOCTOSTENBHO, HUCX0AA W3 YPABHEHUN MATEPUAIBHOTO U TEMIOBOTO
Oamanca mpu CMEMIEHUU 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 YPABHEHHUE TEIJIOBOTO OanaHca CPpEqHUE TEMIOEMKOCTH BOIBI Crogs Co
U €,y B COOTBETCTBYIOMIMX MHTEpBaNax temmeparyp (0 — {, CINTATH OTHHAKOBEIMH ).

JlaBnenue, co3gaBaeMoO€ 3I€BATOPOM, OMPENENSAIOT B 3aBUCUMO-CTH OT KOA((punmenra
cmemieHns U u pacmosiaraeMoro JaBJIEHUS B TPYOONPOBOAAX TEMIOBOM CETHU HA BBOJIE B
3naHue. (Ilockoneky mocnenuee He 3anaHo, npuHATE AP, =1,6 104 Ila).

[Tpu ompenenenun cymmel (AP, ., + AP ;) 114 HACOCHBIX CHCTEM OTOIUICHHSA MOYKHO

TAKKE BOCHQABOBATECA (POPMYITOM:

SNEKTPOHHOW NOANWUCHIO

-~ T T P ———
) 43E9ABBRO! 05ETBA i =
I'_"\..'I.' II I.1JI -\'.'.'I - I"_I'_ll'\..'l'\..'l'\..'l'\..'l'\..' F '\.If_'l F _-ci'\..ll'\..'lidl.l'\..'l I 'l_lll'\..'l'..'l'..ll'..'ll.'l'.'I|.'I|.'I|.'I|.'I Tl

Bnapeneu llleGayxoea TaTeAHa .é:l-.h.;é';ﬂ;]fﬂPe np + ‘&PE Tp) — 11‘3 ”HT h'}T (Ir _ f{})a

p—— S . A0 A0 SNTT - 40 (0 ANaT
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rOE 1,y — YUCIO 3TAXKEU B 3MaHUU; f,; — BBICOTA OOHOTO 3Taxa, M. Eciau 5ta cymma
menbIe 0,1 APy , TO ee HE YUIUTHIBAIOT. T€MIOBYI0 HATPY3KY KaXOOTO pPACYETHOTO
yaacTka Oy

ONPENENAIT KAaK TPeOyeMBI TEMJIOBOU MOTOK TEMJIOHOCHUTENSA

Gy cw(fr — fo ).o0ecmeuuBarOnIuil TEMIOOTAAYY BCEX MNPHUCOEIUHEHHBIX K HEMY
OTOMUTENRHBIX NpuOOpoB. Ecnm pacuer BeCTH OT BBOOA TOpPAYEH BOABI B CHCTEMY
(yuactoxk 1), TO TeruioOBas HArpy3ska Kax)IOr0 MOCIEAYIOMIETO VYY4acTKa MEHBIIE
TEIUIOBOM HA-TPY3KH MPEANIECTBYIOMIETO HA BEJIMYMHY OTBEAEHHOTO TEIIOBOTO IMOTOKA,
a B 00paTHOM JUHUHU — OOIBIIE HA BEJIUUYUHY MOABENEHHOTO TEMIOBOTO MOTOKA.
PesympraTel rHOpaBIMUECKOr0 pacdera y4acTKOB LUPKYIALMOHHOIO KOJbIlA CBOIAT B
Tabmuny (tadn. 11). ['padsr 1, 2 1 4 3anonHAIOT MO TAaHHBIM PACYETHOMN CXEMBI OTOTIJIEHU .
B rpadre 3 yka3siBaroT pacxoa TEMIOHOCHUTENS I Ka)XI0TO YUacTKa, Kr/d,

G},q — qu 3600 / Cyw (IF — I{]),

rag cw = 4190 [Ix/ (krK) — cpennsasa TennoeMKOCTh BOIBI B MHTEPBAJIE TEMIIEPATYP Lo

— 1ty .

g 3anmomHenus rpad S5, 6 u 7 HEOOXOOAUMO MNPEIBAPUTENBHO ONPENEIUTE CPEIHION0
IJISL KOJIbIlA YAENBHYIO MOTEPI0 OABIEHUA HA TpeHwue, [la/m,

R, =BAP,, /%I,

rae B — ko3P PUIMEHT, YIUTHIBAIONINN TOMI0 MOTEPU JABJICHUA MPEOI0ICHUE
COMPOTUBIACHUSA TPEHUS OT PACUETHOTO ITUPKYIAIIN

OHHOTO JIaBJIEHUA B KOJIbBIIE:

B =0,5 — mis nByXTpYOHBIX CHCTEM OTOIIEHHS C €CTECTBEHHOM ITUPKYJIATIUEH ;

B =0,65 — 114 HACOCHEIX CHCTEM.

@dakruueckas yAeNbHAsA IIOTEPSA OABICHUA Ha TpeHue Ry, . (rpada 7) nomkHa
ObITh Onu3ka K R,

[ngpapnuueckuii pacder OJHOTO PaCYETHOrO KOJBIA COCTOMT B OAOOpE
ouaMeTpa TpyoOompoBOaa KaKI0ro y4acTKa, BXOAAMIETO B 3TO KOJBLO (MCX0Os W3
3HaueHUA R, ), ompenenceHuM (PAKTHUYCCKUX MOTEPEL AABJICHUA HA KAXKIOM YUaCTKE
1 CYMMAapHBIX ITOTE€PE JABJICHUA B KOJbLE. /)11 HACOCHBIX CUCTEM OTOIUIEHUA PaCydeT
3aKaH4YMBAETCA MON0OPOM HAcocCa, a AJiA TPABUTALIMOHHEBIX — CPABHEHHEM
CYMMApPHBIX IOTE€Ph TABJICHUS B KOJIBIIE C PACUETHBIM IIUPKYJIALIMOHHBIM JaBJICHUEM.
IIpu 5TOM Cnenyer yuecTs CIEOYIOnIEE.

[lorepu naBneHusa Ha ydacTKe TPyOONpoOBOaa

AP = QPTP + ﬂPM= R; + ﬁPM,

rne AP, — morepu gaBieHudA Ha TpeHue, Ila;

AP, — morepu gaBieHUA B MECTHBIX CONMPOTUBIIEHUAX, [1a;

R = AP / | — yaensHas nuHeWHas noTeps naBiaeHus Ha Tpenue, [la/m. CormacHo
U3BECTHOU (popmyne:

":{'J;'r_p N W

ol 2
e Arp — KOS PUIIMEHT THAPABINYECKOTO TPEHUSA ;

daﬁ%mgﬁﬁ%gﬁ auamMeTp kaHamna (Tpy0sr), m;

Ceptudmkar: EIZI:-il"p.‘..‘_”"'”'”-lﬁm OTHOCT %F%ﬁﬂll;ﬁrfmag
Bnageney, lleG3yxoea TaTeAHa AnexkcaHgpoBHa

W — CpeaHsAA (M0 pacxoay) CKOpPOCTh BOABI, M/C. YUUTEIBAs, 4TO:

R =

p—— S . A0 A0 SNTT - 40 (0 ANaT
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G 44
W _— e -
pf wd<p

(Qg mpy6 f = wd* /4

ITOJIYUHM:

R=0.8120p G /p d (%)

AHanmUTUYECKUN METOI OMpENEeNneHUus BEIUYUHBI R ABIAETCA BECbMA
TPYOOEMKHUM, TPEOYET CIOKHBIX PACUETOB.

B kypcoBon pabdore MOXKHO BBINOJHUTH THAPOAUHAMHUYECKHUN pacyder KOIbIa
CHUCTEMBI OTOMJIEHUA, HUCHOJB3YA MNPHUBEACHHYIO HA PHUC. 3 HOMOTpaAMMY.

Pacuer BenyT B crienyroniel moCuen0BaTeIbHOCTH.
l. ITo Benmuunuam R.; . U Gy , ONPENEnsAsIOT AUAMETD TPYOBI yuacTka dyy
OKPYTIAs €ro A0 OJMKaumero 3HadeHusa u3roraBauBaeMeiX Tpyo (mo 'OCTy).
Cnenyer oOpaTuTh BHUMAHHUE HA TO, 4TO HOMOTpaMma (puc. 3) BEINOJIHEHA B
EAMHUIAX TEXHUIECKON CUCTEMBI H3MEPEHUU, B KOTOPOM «KHIOTPAMM»
o0o3Hauaemeil « KI'C» apngaerca equauiier cuiabl. 1ak kak | krc = 9,81 H. to 1

kre/m2 = 9,81 H/um (I1a).

[To BetOpanHOMYy nuaMeTpy dyy npacxony G IIOJIB3YACh
HOMOTPaMMOM, HAXO0IAT (PAKTHYECKYIO CKOPOCTh IBHKEHUSA BOIBI HA YYACTKE Wyq
M/C B (PAKTUYECKYH VYIOECNBHYK TMOTEPI0 IABIEHUS HA ydactke Ryy , Ila/m. [lnsa

OMPENETIEHUSA Wy , MOIKHO TAKKE BOCIIONB30BATHCA (DOPMYIOHN
_ 2
Wy —G,ﬁ] 4/ 1, © d"vg 3600.

[Tpu 5TOM 111 HACOCHBIX CUCTEM CJIEOYET YUUTHIBATE MPENEILHBIE CKOPOCTH
OBUIKEHU A BOOEI B TpyOax (tadm. 10).

Tadomnwuimra 10

Jluamerp TpydonmpoBoaa d, Mm

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 TPYOOIIPOBOIAX Wy,

, M/C

2. ITorepu naBnenus Ha tpenue, lla
AP . =R. |

T va vy-

3. Ilorepn napneHU S B MECTHBIX COIIPOTHUBJIEHU =7 [Ta. nnsg kaxxmooro
ﬂ%WﬁEHT MNOAMNACAH P CHILAX APy, ya s s A il

y4aCTK B ITPERess Fonmoxpopmy e
Ceprudukar; 2C0000043ESABBBO52205E7TBAS00060000043E
Bnapeneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa
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&
-
26, W
E‘L'H' -
“ 2
rae X0yvy  — CyMMa KO3(D(PUIIMEHTOB MECTHBIX CONPOTUBIECHUHN HA YYACTKE.

3HaueHusA ( A1 pa3IuYHBIX BUIOB MECTHBIX CONPOTUBICHUH B CHCTEMAX
OTOIUIEHUS (BEHTUIH, TPOWHUKU, KPECTOBUHBI, CKOOBI, BHE3AMMHBIE PACIIUPEHUS U
CY)KEHUA U OP.) TPUBEIECHHI B Ta0m. 12.
Ecmu mecTtHOe cOmpoOTHUBIEHUE PACMONOKEHO HA CTHIKE IBYX CMEXHBIX Y4AaCTKOB, TO
€ro OTHOCAT K YU4AaCTKY C MEHBIIMM pPacC XO0I0M TEILUIOHOCHUTEIA.

4. Obmiue morepu naBneHus Ha ydactke, [la
(R; + Z) _—

PesymeraTer pacueToB npencraBnstor 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 [Ta ITa
1 2 3 4 5 6 7 8 9 10 11 12

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO
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KOS ®OUIUEHTHI MECTHBIX COITPOTUBJIEHUHA
_ _(IIPUBJIUAKEHHBIE 3HAYEHUS)

Tadbnmuma 12
MecTHoe 3HaueHue & 3HaueHue X (11 BCEX TUAMETPOB)
(11 BCex MecrHoe
COTIPOTHUBJIEHHE o
THAMETPOB) COTPOTHB- YenoBHeIM nuamerp D, MM
Pagnaropsr JICHHC
50
TBYXKOTOHKO- 2 15 20 25 32 | 40 - Gonee
BEIE
Kotnasr
. 2,5 Beurunsa
gyTYHHBI
yry OBEIKHO- 16 10 25 9 8 7
Buezammoe BCHHBIC
pacupeHue 1
(OTHOCHTCH K
OOMBIION
CKOPOCTH)
Bentuna | 3 | 3 | 3 |25 |25 | 2
IPAMOTOYHBIE
BueszamHuoe
C}’H{EHHE {LS
(OTHOCHTCH K
OO0JIBLIIION
CKOPOCTH)
Orcrymer 0.5 Kpansr 4 |2 |2 |2 |- -
MPOXOTHBIE
Tponnuku 1 KpElHBIU
IPOXOOHEIE IBOMHOMU
P 4 |2 |2 |2 |- _
PETYJINPOBKHU
TpoiHuku s C LIMUTHH-
MMOBOPOTHEIE ’ APHYecKOit
Ha OTBETBJICHUE mpo GKoii
TportHuKkM
P 3 Bamswxxu | _ | = o5 0.5 (05 | 05
HAa IPOTHUBOTOKE MapasieNbHbLe
KpecroBuHsl 7
MIPOXOIHBIE
Kpecrorunsl 3 Orsomer 900
TBOIIBI
OBOPOTHEIE A 1.5 | 1.5 | | 0.5 0.5
U yTKAa
Kommnencaropsl "
EHT NoOnCcA
H'“ﬁpﬁmwm OONUCLIO
CepTudpildr J]ngl@-ﬂﬁp&ﬂﬁ?ﬂﬁzz 5E7BA500060000043E
Bnanengw: llebayxora TaTkaHa AneKcadnaposHa
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Komrmiencaropsl 0.5 CkO00OEI 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
MOJIE30BATHLCA ITEPBOUCTOUYHUKAMH, W30€raTs 4pe3MepHOro nuruposanus. [Ipn
HCITOJIb30BAHUU LIUTAT HEOOXOIUMO YKA3bIBATh TOYHEIE CCHIJIKH HA MCIOJIb3YEMBIM NCTOYHHUK
yKa3aHue aBTopa (aBTOPOB), HA3BAHUE PA0OTEL, MECTO U TOJ U3QAHU S, CTPAHULIEL.

B nporecce paboTE HA MEPBOUCTOTHUKAMH IEIECO00PA3HO OEIATH 3AMMCH, BEIITUCKH
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 €T0 NPUBOJUMYIO APTYMEHTAI[UIO U BEIBOABL, KOTOPEIMU ONPOBEPTAIOTCS UHEIE
KOHIICTIHH.

Kpome pekoMeHIOBAHHON CHEUATBHON TUTEPATYPEL, MOKHO UCIIOJIE30BATh TI00YIO0
OOTMOJHUTENBHYIO TUTEPATYPY, KOTOpasd HEOOX0IMMA T PACKPBITHA TEMBI KOHTPOJIEHON
paboter. Eciu B mepuo HanuCaHus KOHTPOIBHOU Pa0OTEI OBLIA 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 CITEIIUATBHON 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 no anaBury.

Odopmnenne OudOmorpapuIeCKkux CCEUIOK OCYIIECTBIAETCA B CIAEAYIOMIEM IMOPAIKE:

. @amumisa 1 THUTIMATEL ABTOPA (KOJUIEKTUB aBTOPOB) B UMEHHUTEIBHOM maaexke. [Ipu
HAIMYUH TPEX U 00JIee aBTOPOB JOMYCKAETCA YKA3BIBATH (paMUIIMM M HTHULIMAJIBI ITIEPBEIX IBYX
1 100aBuTh «u ap.». ECnu kHHMra HamicaHa aBTOPCKUM KOJUIEKTUBOM, TO CCBLJIKA JIETAETCA Ha

HA3BAHWUE KHUTH U €€ penakropa. DaMinio 1 THUIHAIE PENAKTOPA MOMENIAIOT IO CIIE
HA3BAHWA KHUTH.

2. [lonnoe Ha3zBanue NEPBOMCTOYHHUKA B UMEHUTEITEHOM MATEHKE.

3. Mecto u3manu4.

4. T'on n3manus.

5. O0miee kOIMYECTBO CTpPaHUI] 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 JEIAI0TCA ¢ ykazanueM CoOpanus 3aK0OHOIaTENIbCTBA
P®, nckiaroueHne MOryT COCTABIIATE CCBLJIKM HA POCCHIICKYTIO Ta3€eTy B TOM CIIy4ae, €CIIH
OAaHHBI HOPMATUBHBIN aKT emnie He onmyOmikoBaH B C3 PO.

[Tpu ucnoap30BaHMM LIMTAT, UEH, TPOOIEM, 3aMMCTBOBAHHEIX ¥ OTIEIFHBIX aBTOPOB,
CTAaTUCTUYECKUX JAHHBIX HEOOXO0AUMO MPABUJIBHO U TOYHO JIEAATh BHYTPH TEKCTOBBIE CCBLIKH
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 TOMBKO M3 HECKOIBEKHUX BOMMPOCOB (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 00A3aTENEHO TOHKHA UMETh TUTYABHBIN JIUCT. OH COOEP:KUT 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 COAEPKAHNE KOHTPOABHOM paboTel. OHO
BKJIFOYAET B Ce0s: BBEIEHNUE, HA3BAHNE BOMIPOCOB, 3AKII0YEHNUE, CITUCOK JIATEPATYPHI.

Beenenue nomkHO ObITH KpaTKuM, HE Oonee | crpanuiel. B HEM HEOOX0mMIMO
OTMETUTH AKTYyalIbHOCTh TEMBI, CTEIEHb €€ HAYYHOH pa3padOTaHHOCTH, IPEIMET
HCCIEN0BAHMA, LIENE U 331491, KOTOPEIE CTaBATCA B padore. M3noxenne kaxa0ro sompoca
HEOOXO0IMMO HAYATE C HAITUCAHUS 3ar0JIOBKA, COOTBETCTBYIOMIEMY OTJIABIECHHIO, KOTOPBIN
OOJIKEH OTPAKATh CONEPIKAHME TEKCTA. 3arOJIOBKHU OT TEKCTA CIEQYET OTHEIIATh
uHTepBaTaMU. KakapIil 3aro10BOK 0043aTENRHO JOJIKEH MPEAIIECTBOBATE 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] He00X0AMMO HAYATE C KPACHOUN
CTPOKH. 3aKOHUMTH U3JIOKEHHUE BOIIPOCA CIEAYET BBIBOIOM, UTOTOM IO COOEPKAHUIO JAHHOTO
pasnena.

M3n0xenune conepxkanusa BCEM KOHTPOJIBHOM PaOOTEI JOKHO OBITE 3aBEPHIEHO
3aKJIIOYEHUEM, B KOTOPOM HEOOXOOUMO JATh BEIBOJEI IO HATUCAHUIO PAOOTHI B LIEIOM.

CrpaHulisl KOHTPOAEHON PadOTHl JOJKHEI UMETE HYMEpanuio (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 moayropHEIN UHTEPBAT HA CTAHIAPTHBIX 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 BOZHMKIIMM BOIIPOCAM CTYAEHTY CAeAyET 00pamarsCsa 3a KOHCYJIbTALMEN
npernogaBaremo. CpoK BEIMOTHEHUS KOHTPOJILHOU PAOOTEI OMPENEIAECTCS 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, CTYIAEHT JOJKEH 03HAKOMUTHCA C 3AMEYaHUAMHU M, YCTPAHUB HEIOCTATKH, MOBTOPHO
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/iHeHHe KOHTPOJILHBLIX 3a1aHHH

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 MATEpPHa; CBOOOIHO CHpPAaBIAETCA € 3agadaMu, BONPOCAMH M JPYTUMHA
BUOAMHM IPUMEHEHUA 3HAHUM, HCHOIL3YET B OTBETE€ JOMOJHUTEILHBEIN MATEPHAIBCE
IPEAYCMOTPEHHEIE TPOTPAMMOM 3aJaHNA BBIMOJIHEHBI, KAYECTBO WX BBIMOJHEHUS OIEHEHO
quCIOM OauioB, OMM3KMM K MAaKCUMAIBHOMY; AHAIM3UPYET IIOJYYEHHEBIE pPE3YJIBTATHI;
MPOSABIAET CAMOCTOATENEHOCTE NPH BEITOIHEHUH 3aJaHHUH.

OyeHnka «Xxopouwto» BBICTABIAETCA CTYIEHTY, €CIM TEOPETHUECKOE CONEPKAHUE Kypca
OCBOEHO MHOJHOCTBIO, HEOOXOOUMBIE MNPAKTHUUECKHME  KOMIETEHIMM B  OCHOBHOM
chOpMUPOBAHEI, BCE MPEOYCMOTPEHHBIE NOPOrpaMMONM OOydeHus ydeOHEBIE 3aJaHusd
BBIITOJTHEHBI, KAauE€CTBO WX BBITOJHEHUA OOCTATOYHO BBEICOKOE. CTYOEHT TBEpPOO 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 HPOOEIEl HE HOCAT CYMIECTBEHHOTO XapakTepa,
OOJIbIIMHCTBO TOPEAYCMOTPEHHBIX MPOTPAMMOM 3aJaHUM BBEIMOJTHEHO, HO B HHUX HMEIOTCH
OmMOKM, IPH OTBETE€ HA MNOCTABICHHBIH BOINPOC CTYAEHT MOONYCKAET HETOYHOCTH,
HEOOCTATOYHO MPABUILHEIE (POPMYJIMPOBKHM, HAOMOJAIOTCA HAPYLIEHUS JOTHYECKOU
MOCIEI0BATENBHOCTH B U3JI0KEHHUU MPOTPAMMHOIO MaTeprana.

Oyenka «HEYO0OG1emeoOpUmMeIbHO» BEICTABIACTCA CTYAEHTY, €CIH OH HE 3HAeT
3HAUATEIEHOM YacTH IPOTPaMMHOTO MATE€pHaia, MOOMYCKAET CYNIECTBEHHBIE OMIMNOKMH,
HEYBEPEHHO, C OONBIIUMH 3aTPYIHEHUAMHI BEIMOMHAET NPAKTHYECKNE PAOOTHL, HEOOX 0 IUMEIE
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 pa00TYy, CTYAECHT AOJKEH BHUMATEILHO 03HAKOMHMTLCSA 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 HETOCTATKU, YKA3aHHEIE HAYUHBIM PYKOBOJIUTEIEM, 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 DOI#KEH OBITE TOTOB OTBETUTH HA BOITPOCH HAYYHOTO
PYKOBOAUTEILA IO BCEM TEME KOHTPOJIBHOU PAOOTEL.

Onenka padOTE MPOU3BOAUTCA MO YETHIPEXOATBEHON CUCTEME: «OTIMUHOY,
«XOPOIIOY», «KYOOBIETBOPHUTEIBHOY», «HEYAOBIECTBOPUTENLHOY. [Tocae 3anmTsr
MOJIOKUTENIbHASA OLIEHKA BBICTABIACTCS B 3aUE€THYIO KHUIKKY. 3aNUIIEHHBIE KOHTPOJIBHEIE
pabOTEI HE BO3BPAMIAIOTCA M XPAHATCA B (POHAE Kadenpsl.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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CIIMCOK PEKOMEHJYEMOMU JINTEPATYPBI

1. IlepeyeHb OCHOBHOM JIHTEPATYPLI:

1.CoBpemeHHBIE MATEPHUATEI U CUCTEMBI B CTPOUTENBCTBE | DNEKTPOHHBIM pecypc|:
METOQUUECKNE YKA3aHWA K BBEINOJMHEHUIO pacueTHO-rpapuueckon padOTel Wi CTYOEHTOB
Bcex (opm oOyuenusa nampaBiaeHnid noarotoBku 08.03.01 CrpourenscrBo u 08.05.01
CTpOUTENLCTBO YHUKANBHBIX 3JAHUN U COOPYKEHHM/ — IIEKTPOH. TEKCTOBBIE NAHHBIE.—
M.: MocCKOBCKMY TOCYAAPCTBEHHBIN CTpouTenbHbId yHuBepcurer, 9bC ACB, 2015.— 40 c.

2.Kanyctun, @.JI. CBoliCcTBa CTPOUTENBEHEIX MATEPUATIOB M M3AEIUN: Ja00PATOPHBIN
OpPaKTUKyM : yueOHO-meToaumdeckoe nocodbue / @JI. Kamycrun, A.M. Crmmpugonora, 1.B.
Gomuna ; MunucrepcrBo oOpazoBanus u Hayku Poccuiickon @epeparmu, Y pamsCKuAi
(¢penepampueil  yHuBepcuTer umeHu nepBoro llpesupmenra Poccum b, H. Enmepnuma. -
ExarepunOypr : U3narensctBo Ypansckoro yausepcurera, 2014. - 93 c.

3. sopkun, JI.U. Crpourensnoe marepuanosenenue / JILU. [Isopkun, O.JI. [IBopkuH.
- M. : Ua¢pa-Uuxenepus, 2013. - 832 c.

2. Ilepeyenns TOMOTHHTEILHOM JIUTEPATYPbI

I. Monromonoe, C.II. CoBpemennei cnpaBouHuk 10 rtuncokaprony: C. IL
Homromonos- PocroB w//: ®enukc, 2009.1. bageun, I'M. CopaBouHuk CcTpoUTEN:
cunpasounuk/ I'. M. baneun, B. B. Crebakos- M.: ACB, 2007.

2. Kaprpaur, II. Kupnuunaa kmagka. Ypoku macrepa: [mep. ¢ anri.]/ I1. Kaprpairr-
CIIo.: BXB-Ilerepoypr, 2011.

3. M.M. I'anmoes, U.M. I'ycekos, JI.LK. Epmonenko, B.W. Jlunskos, E.T. Cepona, b.A.
Cremanos, J.B. @umimonos. CtpoutenbHeie marepuaiel. ¥y ueOHuk. — M.: U3-maremscTBO
ACB, 2004. — 440 c.

4. Yapuanunse, A.lll. Merannosenenne: koucaekt jgekimi/ A. . Uapuanunze- M.:
HeJln npunt, 2008.

5. PeibreB, M.A. CrpourenpHoe marepuanoBeneHue: Yued. mocoOue anas CTpOMT.
cuenl. By30B/ M. A. PerObeB- M.: Bercmas mkomna, 2004.

6. [lomor, K.H. Onenka kauecTBa CTPOUTENEHEIX Marepuanos: Yued. mocodue/ K.H.
[Tomos, M.b. Kango, O.B. Kymskos- M.: Beicmas mxkona, 2004.
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MeToanuyeckue YKA3aHUSA K 324eTy:
Bonpocsl k 3auery
no guciuminHe UH:keHepHbIe CHCTeMbI 31aHIHH H coopy:xkeHHH (Temtorazocnatd:xxenue ¢
OCHOBAMH TeILIOTeXHHKH)

ba3oBblii YpOBREHB
Bonpocs! (3anaga, 3amannue) s MPOBEPKH YPOBHS 00YYEHHOCTH
Tema
3HATH
l. OCHOBHBIE ITOHATHUA U ONPENEICHNUI TEXHUIECKOU TEPMOANHAMUKH.
YpaBHEHHE COCTOSHUA TEPMOTUHAMHIECKOU CHCTEMBEI.
[TepBeIii 1 BTOPON 3aKOHBI TEPMOJUHAMHKH.
Tepmonmnammueckme nponecCe NAEATbHEIX Ta30B.
[Tpsamoit u oOparne nukia Kapno.
YpaBHEHHE COCTOSHUSA PEATBHBIX Ta30B
OCHOBHBIE MOHATHSA 1 OMPENEIEHU MPOIIECCa 0OMEHA TEMIOTOM.
Teopus renmnonpoBoanocTu. 3akoH Dypee.
Tennmonepenaua.
. TermmoBasa U30IAIMA.
. Kpurepuu nogobusa. Buner kpurepuansHEIX YPABHEHHUH.
. Tenmnonepenaua mpu KOHAEHCAIINH.
. U3nyuenme.
. MUKpOKImMMAaT moMenieHus.
. HopmaTuBHEIE TPEOOBAHMA K MUKPOKIMMATY HOMENIEHUH PA3INYHOTO HA3HAUCHUS.
. Termmosor DaytaHC MOMEISHHH.
. Tenmozarparel HA OTOTUIEHHUE 3TAHUN.
. TennomoTrepu depe3 orpaxaaromne KOHCTPYKIUH.
. Kitaccu(pukanms cucrem OTOIUIEHHUS.

e A A il

O oo 1Oy B = O

20. ¥MeTh, BJ1a1€ThH

21. Temmonocurenn.

22. CucTeMBI BOOAHOTO OTOILJICHHA.

23. CucreMsl mapoOBOTO OTOTIEHU .

24. CucteMsl BO3QYIIHOTO OTOMJICHHS.

25. CucteMsl MaHEIbHO-TYYUCTOTO OTOTIIEHNA.

26. MecTHOE OTOIJICHHE.

27. Knaccuukanus CHCTEM BOOAHOTO OTOILIEHHUA.

28. Pazmenienne, yCTPOMCTBO M MOHTAK OCHOBHBIX OJJIE€MEHTOB CHCTEM BOIIHOTO
OTOILJICHHA.

29. [ITupkyIsA1IMOHHOE OABJIEHUE B CUCTEMAX BOAAHOTO OTOILICHUS.

30. OCHOBBI THAPABIMYECKOTO PACYETA TEMIOMPOBOIOB CUCTEM BOIAHOTO OTOTUIEHHS.

31. Ilpucoenquuenne CUCTEM rOPAYEr0 BOAOCHAOKEHUS K TEMIOBEIM CETAM.

32. Bo3nyx000MeEH B TOMENIEHUHN U CITOCOOEBI €T0 ONPENEICHHUS.

33. Knaccu(ukamus CUCTEM BEHTWIALIMN, OCHOBHBIE CXEMEI MOJAYM M YOAICHUSA BO3AyXa
U3 MMOMEIIEHWH.

34, EcTecTBeHHAS BEHTHIIAIIUA KHJIBIX U 0OMIECTBEHHEIX 3TaHHIH.

35. Mexannueckas BEHTWIALNA OOMIECTBEHHBIX U MMPOU3BOICTBEHHBIX 3/TAHUMU.

36. BeHTURATOPEL.

37. Qﬁ%%%ﬁﬁﬂ%%mpﬂaﬂmm BO31yX4a.

Ceprucpucar: IR OKOTACCHEPRRAIETIA000PYOBAHIE CUCTEM KOHIUIIMOHUPOBAHUA BO3AyXa.
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IloBbIlLIeHHLI YPOBEHB

Bonpocs! (3anaga, 3amannue) s MPOBEPKH YPOBHS 00YYEHHOCTH

3HATH
1.

Lok W

10.
I1.
12.
13.
14,
15.
16.
17.
18.
19.
20.

OTOonUTENEHBIE MPUOOPEI CUCTEM BOASHOTO OTOILIEHUA.

Paszmenienue 1 yCTaHOBKA OTOMUTENEHEIX PHOOPOB.

[Tpucoemuenne ux K TEMIONPOBOJAM.

Tennosere cern. CriocoOBI MPOKIAAKYN TEMLIOMPOBOIOB.

[Tpucoemuenne TennonoTpedIIIONINX CUCTEM K TEILUIOBEIM CETAM.
TernoBele MyHKTHI.

CrpourensHeie TPEOOBAHNA K MOA3EMHEIM KaHanaM u momenieHusam L[ TI1.
TennoBas n3oaasa U AHTUKOPPO3UITHAS 3AITUTA.

Kiaccn(pukaims cucrtem ropsagero BOI0CHA0K EHU S

VYMeTh, BI1a1eTh

OTrormurensHBIE TPUOOPEI CUCTEM BOAAHOTO OTOMICHUS.

Pazmenieniie 1 yCTaHOBKA OTOMUTENBEHBIX MPHOOPOB.

[Tpucoemquuenne ux K TEmIONpoOBO JAM.

Tennosere cetn. CriocoOBI MPOKIAAKY TETLIOMPOBOIOB.

[Tpucoemuuenne TermnonoTpedLIIONINX CUCTEM K TEIUIOBEIM CETAM.
TennoBrie MyHKTEL.

CtpourensHbie TPEOOBAHNS K MOA3EMHBIM KaHanaM u noMmenieHusm L[ TT1.
TennoBas M30aAIMA ¥ AHTUKOPPO3UITHAA 3AIIATA.

Kiaccn(pukaims cucrtemM ropsauero BOI0CHAOKEHU A

[TonsTE 0 MPOTUBOABIMHON 3ANIATE 3TAHUH PA3JIMIHOTO HA3HAUEHMUA.
TpeOoBanuss  moxkapHou  0€30MACHOCTM NPW  BEHTUWIALMUM  [TOMEMICHUH
nponu3BOACTBAMHU Kareropuit A, b u B.

21. YCTpoHUCTBO BHYTPEHHUX Ta30IPOBOIOB.

22,
23.
24.
25.
26.

[TpaBuna ucneITanusa U IPUEMKH CUCTEM Ta30CHAOKEHN .
Tonnmuso, Tenmnora cropanus, yCaoBHOE TOILIUBO.
XapaxkTepuCTUKN TOTIIMBHEIX YCTPOMCTB.

KoTenpHbIE€ YCTAHOBKHA MAJIOW U CPEOHEN MOIIHOCTH.
KoHCTpYyKIIMA KOTIOB A/ TEII0 CHAOKEHUS 31aHU.
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