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NMPAKTUKO-OPUEHTUPOBAHHbIE METO/lbl OBYYHEHUSA
HA BAHATUAX MO PUSUKE

/J1.B. lNaBnoBa, nperiogaBaresib
Konnenxa «KosnomHa»
(MockoBckasi 0611.)

B cucTteme cpeoHero npodeccmoHanbHoro 0ob-
pasoBaHUs KIIIOYEBOW 3aJayen ABNSETCH MoAaro-
TOBKa CMewuyannucToB, CNOCOOHbIX MOCIE OKOHYaHUS
00y4yeHuss apPeKTUBHO MNPUMEHSTb MNPOdEeCccno-
HaslbHble KOMMETEHLMM MPU BbINOHEHUN TPYL0BbIX
GYHKUMA HA NPEaNPUATUN.
MpakTnKO-OpNEHTMPOBAHHbBIN MNOLAXOL, Ha 3a-
HATUAX N0 PU3NKe CO3LAET YCNOBUA AN WNHTEe-
rpaummy Hay4HbIX 3HAHWI B MOBCEOHEBHYIO >XU3Hb.
370 penaeTr npouecc 0O0y4EeHUSs OCMbICIIEHHbBIM
1 yBnekaTesnbHbIM, NPOOy>XaaeT y CTYAEHTOB UH-
Tepec K NPUMEHEHUIO CBOUX 3HAHWM Ha MpakTu-
KE, N OHW CTAHOBSATCS YBEPEHHEE B CBOUX CWlax
v ycneliHee B Oyayuwien npodeccun. B nepcnexktu-
Be 9TO MO3BOJNISET CHNU3UTb KOMIMYECTBO TEXHOJI0-
rm4eckmx owmnbok, NoBbICUTL KAYECTBO 1 Besonac-
HOCTb BbIMOJIHAEMbIX PaboT.
®rocC cpenHero obLero 06pas3oBaHns Nnog4ep-
KUBaAET BaXXHOCTb 0O0BbACHEHUST DU3MYeckux npo-
LLeCCOB B KOHTEKCTE peasibHbIX XU3HEHHbIX U MPO-
deccuoHanbHbIX cUTyauuin. 3Ty 3agady n pewaet
NpPakTUKO-OPUEHTMPOBaHHOE OOy4YeHne Ha 3aHsa-
Tnax no dusnke, Korga Teopus 0cBamBaeTcs 4e-
pes pelleHne NpuknagHbixX 3agad v npaktnyeckme
nencrteus. Hanpumep:
— rpoBegeHue NnabopaTopHbiXx paboT ¢ 3ame-
pamu (OCBeLleHHOCTb, TemMnepartypa, nasne-
Hue);

— pelleHue pacyeTHbIX 3a4a4, CMOLAENNPOBaH-
HbIX N3 NPOMdECCNOHANbHOM NPaKTUKW;

— aHaina paboTbl MHCTPYMEHTOB U Marepua-
J10B.

Tak, oby4awouimecs no npodeccuun «Macrtep no
PEMOHTY 1 OOCNYXUBAHUIO VHXEHEPHbIX CUCTEM
KUITULLHO-KOMMYHAJIbHOMO  X035CTBa» Ha 3aHs-

TUSX Mo GuU3nKe peLlalT 3agadu, HanpasfieHHble
Ha MOHMMaHWe TennonoTepb 30aHVs, [aBleHUs
B CMUCTEMEe OTOMJIeHusi, pacyeTta OCBELLEHHOCTU B
noabesne. 3to GOpPMUPYET Y HUX LLIENIOCTHOE Npes-
CTaB/fieHne 0 MPOLECCax B UHXEHEPHbIX CUCTEMAX
He Kak 0 Habope abCcTpakTHbIX GakToB, a Kak 0 pa-
foyeit Moaenu, NO3BONSALLEN MPUHUMATL 0GOCHO-
BaHHbIE TEXHUYECKME PELLUEHNS.
MpuBeoem npumMmepbl 3agady € npodeccuo-
HaNbHOW HanpaBfIEHHOCTbIO, KOTOPble MNepeBo-
OAT abCcTpakTHble 3akoHbl GU3NKKM B MNpakTuye-
CKUe MHCTPYMEHTb! ans Oyaylliern cneuyansHOCT.
OHU dOpMUPYIOT Yy 0OYYAIOLLIMXCS OCHOBHbIE MOHA-
TUS Yepes peLleHne peanbHbIX Npobnem:
—  KakK Ternno yxoauT yepes3 pasHble KOHCTPYK-
LMK (OKHa, CTEHBI, KPbILLY);

— OT Yero 3aBUCUT UHTEHCUBHOCTb TEMonepe-
nauuv (Matepuan, ToNMHa, BAaXHOCTb, pPas-
HULA TeMnepaTyp);

— Kak pacnpegensieTcs AaBfieHue Mo BbICOTE

3paHus (rnopocTaTmka);
—  ro4yeMy Ha BEPXHUX aTaxax cnabblii Hanop, a
Ha HUXXHUX — N3ObLITOYHbIN;

— 4YTO BbI3blBAET nepenagbl OaBAeHUd U -
Apasfvyeckne yaapsbl;

—  Kak gnuvHa v guameTp Tpyd BAUSIOT Ha NoTepu
Hanopa;

— Kak paccTOosiHWE U yron nageHus ceeTa Buvs-
OT Ha APKOCTh;

— noyemy CBETOAMOAHbIE flaMMbl SKOHOMUYHEE
NlaMn HakaIvBaHUs.

3apnaya
JaBneHue B CUCTEeMEe OTOMJIeHnus
CucrtemMa OToMnNeHus NATUITAXXHOro AoMa MMmeeT
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BblCOTY cTosika h = 16 M. MNOTHOCTL TenjIoHOCUTE-
ns p = 1020 kr/m3.

Onpepenutb

PaccuuTaiite rugpocTaTuyieckoe [OaslieHne y
OCHOBaHUS CTOsIKa.

Kakoi MyuHMManbHbIn Hanop H nonxeH obecne-
YyMBaTb HACOC, YTOOLI NMPE00NEeTb 3TO AaBEHME?

Ecnu Hacoc cospaeT pasnenune P = 200 klla,
Ha Kakylo BbICOTY OH CMOXET MOAHATL TEMNJIOHOCU-
Tenb?

PeweHue

P=1020-9,81- 16~ 1602 kla.

MuHUManNbHbIV HAnop:

H=p-gP=1020-9,81160200 ~ 16 m.

H=1020-9,81200000 ~ 19,9 m.

MeTtoguyeckue pekoMeHaaLnmn

«  O6bACHUTE, NMOYEMY Ha BEPXHMX aTaxax ba-

Tapeu MoryT OblTb XOJIOOHbLIMN,
- O6cyouTe BAMSHME TemnepaTypbl Ha MnoT-
HOCTb TEMIOHOCUTENS.
«  [lokaxuTe, Kak 4nTaTb NacnopTHble AaHHbIe
HacOoCOoB.
MnaunpyemMsbie pe3ysnbTaTbl:
— Kak pacnpenensetcs nasfieHne B BepTUKasib-
HOW CUCTEME,;

—  ro4YyeMy BO3HMKAIOT 30HbI 3aCTOS;

—  Kak BblBpaTb HACOC HY>XXHO MOLLHOCTW.

T
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3apaya

OcBelleHue B nogbesne

B nogwbesne ycTtaHoBMeHa namna C CUIon CBe-
Tta /=500 ko Ha BeicoTe h = 2,5 M.

KakoBa 0CBeLLLEHHOCTb Ha NoJty APSMO Noj, jiam-
non?

COOTBETCTBYET I 3TO HOPME AN Noabe3aa (He
menee 20 nik)?

Ha kakom paccTosHUM OT TOYKW MO, Namron oc-
BelleHHoCTb ynaneT Ao 10 nk?

E=2,52500 = 6,25500 = 80 k.

80 nk > 20 nKk — Hopma cobnoaeHa.

10=r2500=r’=50=r~7,07 ™M

Ne 2 peBpanb 2026

(9T0 paccToaHME MO NMosty OT TOHKKM MO, JIaMIOM. )

MeTtoaun4yeckue pekoMmeHgaunn

«  ObcyomTe, NOYEMy Ha MPaAKTUKE CTABAT He-

CKOJIbKO Nlamn.
«  CpaBHuUTE 9HEpProaddeKTUBHOCTb JiaMmnl
(LED, NIOMUHECLIEHTHbIE, HAKaNIMBaHWS).
« TMokaxuTe, Kak y4unTblBaTb CBET, OTPaKeH-
HbIA OT CTEH.
lMnannpyembie pe3ynbTaThi:
— COOTBETCTBME  OCBeLEeHHOCTU
(CM52.13330.2016);

— pacyeT 3HepronoTpebneHus;

— BbIOOP NamMn 1 NX pasMeLLeHune.

Pelwenre 3agady npodeccuoHanbHOW Hanpas-
JIEHHOCTU popPMUPYET Y 0OYHaIOLLMXCA YMEHNSA Ha-
XOONTb B peasbHbIX CUTyaLMaX CYLLEeCTBEHHbIE Npu-
3HaKU PU3NYECKUX MOHATUIN, MOABOOUTE OOCYXM-
BaeMblii 0ObEKT MOoJ, 3TO MOHATUE N UCMNOMNb30BaTh
€ro B HOBbIX YC/TOBUSIX.

BbinosiHeHue TPyAoBbIX GYHKLMIA MO npodeccun
«MacTep OTAEeNO4YHbIX, CTPOUTENbHbLIX 1 Aekopa-
TUBHbIX PaboT» HaNPAMY CBA3AHO C MPUMEHEHU-
eM 3aKoHOB U3UKM (TennoBble MPOLECCHI, Mexa-
HUKa, anekTpoauHamuka 1 ap.). OHM HanpasfeHbl
Ha GOpPMMPOBaHME 3HAHUA O BaXKHEWLLUX TEXHO-
JIOTUYECKUX MpoLeccax (HaHeceHue LTykatyp-
HbIX C/IOEB Ha MOBEPXHOCTU, NOCJIef0BaTE/IbHOCTb
MPUroTOBMIEHUST OKPACOYHbBIX U LLMATIEBOYHbIX CO-
CTaBOB, TBEPAEHME LUTYKATYypKU, TEXHONOrnMU Ha-
HEeCEHUS OKPaCOYHbIX MOKPbITMIA). [MoHMMaHue 3a-
KOHOB GU3MKM NMOMOXET OyayLumm cneuyanucTam
OCO3HaHHO MOAXOAUTb K AENY, YTO MO3BOSIUT 3HAUN-
TENbHO CHU3UTb KONMYecTBO OedekToB, nsbexarb
repepacxona Matepuasnos 1 pabo4ero BpeMeHMU.

HOpMam

3apnaya
TeBepaeHue LUTYKATYPKU
LLITykaTtypka HaHeceHa cnoeMm 10 MM Ha CTeHy
rowaabio 15 m. HopmMaTuBHOE BPEMS BbICbIXaHUS
npu t = 20°C n BnaxHoctv 60% — 24 u.
Onpegpenutsb
+  Kak u3aMeHUTCS Bpems CyLLUKK, eclii TemMre-
paTypy noaHaTh 0o 25°C?
«  YT0 Npoun3onneT, ecnv B NoMeLLeHnn Biax-
HocTb 90%7?
+  Kak yckopuTb CyLLKy 6e3 pucka TPeLUmH?
PeweHue
Mpwv NoBbILIEHUM TeMMepaTtypsl P,
TabNMLLAM HaCbILWLEHHOro napa):
npn 20°C: P ~ 2,34 kla;

HachbiLL,

pacTeT (no



npun 25°C: P e ® 3, 17 kIMa. Tpy BRaxxHocT 60%:

P..,(20°C) = 0,6 - 2,34 ~ 1,40 kMa;
P, (25°C)=0,6 - 3,17~ 1,90 kMMa.
PasHuua (PHac.,.m“ Pnap) YBENN4YMBaAETCA — CKO-
POCTb MCMapeHua pacTeT — BPeMS CYLLKU cokpa-
Lwaercs (npumepHo Ha 20-30%).
Mpwu BRaxHocTy 90%:
Pnap(20"C) =0,9-2,34~ 2,11 kMNa;
pasHuua (2,34 - 2,11) = 0,23 klNa — o4eHb Ma-
Jla — ncnapeHune noYTn ocTaHaBNMBaETCs — BPEMS
CYLLKMN yBenuyuBaeTcd B 2—3 pasa.
Cnocobbl yckopeHus:
—  BeHTUNAUMA (yBENMUIMBaET K 3a CHET NMOABUX-
HOCTV BO34yXa);
—  yMepeHHoe noBbIlLleHNe  TemmnepaTypsl
(HO He Bbie 30°C, 4TO6bI HE BbiNIO TPELUMH);
— CHWXeHWEe BNaXHOCTY (OCYLLUUTENN).
MeTtonuyeckue pekoMmeHaaunn
O6cyouTe, NoYemMy Hesb3s CYLIMTb LUTYKa-
TYPKY TErioBbIMU NyLLIKaMU Ha MakKCUMalslb-
HOM MOLLHOCTMU.
lMonpocute CTyOEHTOB cOCTaBUTbL rpaduk
CYLLKW 019 MOMELLEHUS C MJIOXON BEHTUNA-
Lunen.
«  Cssxute ¢ Cll: HegonycTUMOCTbL CKBO3HS-
KOB MpW CYLLKe.
lnanupyembie pe3ynbTarbi:
— OT Yero 3aBUCUT BPEMS BbICbIXaHUS LLTYKa-
TYPKU;
—  Kak n3bexaTb TPELUWH U OTCIIOEHUIA;
— Kak OpraHvu3oBarb NpoBeTprBaHue 6e3 nepe-
rpesa/nepeoxnaxneHus.
3apgava
BbinonHeHue NANUTOYHbIX pabGoT
[MnuTtka kepamuyeckasn: pasmep 30 x 30 cm, Ton-
WwnHa 8 MM, NIOTHOCTL p = 2400 kr/me. Knen obe-
cneyuBaet agre3uio r = 0,8 MlMa. Temnepatypa Mmo-
XeT MeHaTbes oT +10°C po +30°C.
PaccunTaiiTe mMaccy OOHON MAUTKU U Harpysky
Ha 1 M2,
XBaTuUT N aare3nu knes, YTobbl yaepxaTsb ManT-
Ky Ha BepT1KanbHOW CTEHE?
Kakoi 3a30p HYXXHO OCTaBUTb MEXAy MAUTKamuU,
ecima=6-10-6°C -1, a anuHa paga 2 m?
V=a-b-h=0,3-0,3-0,008=0,00072 m3.
m=p-V=2400-0,00072=1,728 kr.
N =203 0,31 m®=0,091 ~ 11,11 ~ 11 nau-
TOK (C Y4ETOM LLIBOB).
5=0,3-0,3=0,09 m*
F_=m-g=1,728-9,81~17,0H.

THX

Tooes— OF 1= 0,0917,0 ~ 189 INa = 0,000189 MMa.

7=0,8 Mla>> 0,000189 Mrla.

MeTtonuyeckue pekomeHgaymm
3aKpenuTb 3HaHUS O NMJIIOTHOCTU, CUJE TaXEe-
CTW, DaB/IEHUUN N TEMJIOBOM PaCLLMPEHWN;
nokasaTb NPUMeHeHne GU3UKU B OTOESN0Y-
HbIX paboTax;
pasBUTb HaBbIKM pacyeTa Harpysok 1 3a3o-
pOB.

Mnaunpyemsbie peaynbrartsi:

— paccuuTaTtb Harpy3Ky Ha NnepekpbITue;

— BbIOPATb KJIE C HY>KHOW afresneit;

—  Y4ecCTb TemnepartypHble edopmMaLmm.

Takum 06pas3om, MpPakTUKO-OPUEHTUPOBAHHbIE
MeTOoabl OOy4YeHUs Ha 3aHATUAX MO dU3MKe Cro-
COGCTBYIOT POPMUPOBAHUIO MPAKTUYECKOrO OMbITa,
OLIEHKe ABNEHNIA, NPOLLECCOB, YCTAHOBIEHUIO MPU-
YMHHO-CNEACTBEHHbIX CBA3EN, YTO ABNSAETCH HEe0O-
XOOVMMBIM YC/IOBMEM AN1s 06ecrnevyeHns Ka4eCTBEH -
HoM, 6esonacHon 1 apdekTUBHON PaboThl.
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