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TYPU3MA 1 CEPBVICA» Aucm 2 uz 106

1. AHHOTanus padoyeii nporpaMMbl JTUCHHUILINHBI (MOLYJIs1)

HMucuuniuna «PecypcocOepexeHre B TOCTUHUYHOMN AESITEIbHOCTH OTHOCUTCSI K YacTH
nporpaMmsl, (opMupyemMoil ydyacTHUKaMu OOpa30BaTeNIbHBIX OTHOLIEHWH YacTH MPOTrPAMMBI
6axanaBpuata 43.03.03 «'octunnuHoe neno» npoduis «OCTHHUYHBII OU3HEC» M OTHOCUTCS K
JTUCIUTIIIMHAM HaAIPaBJICHHOCTH (MIPOQuIIs).

W3yuenne AaHHOW AMCHUIUIMHBI Oa3uWpyeTcs Ha 3HAHUM HIKOJIBHON MPOrpamMMbl IO
npeameram: «I'eorpadus», «O01IECTBO3HAHUEY.

JlucuuiuinHa HanpaBjieHa Ha (opMUpOBaHHUE CIIEAYIOMIMX KOMIIETCHIIUI BBITYCKHHKA:

- CrtocoOHOCTh TIPOEKTHPOBATh HOBBIE TocTUHUYHBIE TTPoayKThl ([IKYB-1) B wacTu:

- PazpabarbiBaeT rOCTMHHYHBIE NPOAYKTHI  TYPUCTCKO-TOCTMHUYHBIX KOMILIEKCOB Ha OCHOBE
COBPEMEHHBIX TEXHOJIOTHH, B TOM uncie pecypcocoeperatomux ([IKYB —1.2.)

CoaepixaHue JMCHMILIMHBI OXBAaTbIBaeT CJAeAYIOLIMI KPYr BONPOCOB: TeopeTHko-
METOJOJIOTUYECKUE  OCHOBBI ~ JAMCLMIUIMHBL, VI3yuyeHMe  HOpMaTHBHO-IIPABOBBIX  OCHOB
pecypcocOepexenus; V3ydeHne OCHOBHBIX TEXHOJOTHHA W HHHOBAIMUA PECYpCOCOEpeKEeHUS;
M3yueHne OCHOB  pecypcocOepekeHUs  NPUPOAHBIX  pecypcoB;  M3ydyeHue  OCHOB
pecypcocOepexennss OOIIECTBEHHBIX pecypcoB; VI3ydeHne OCHOB pecypcocOepexeHHs
IPOCTPAHCTBEHHBIX PECYpPCOB; YCBOGHHE OCHOB OpraHM3allud SHEprocOepekeHus B
npodeccuoHanbHOM M OBITOBOM  JEATENBHOCTH,  METOJOB  JHEProcOepekeHus U
sHeprodppexkTuBHOCTH; POPMHUPOBAHUE KYIBTYPHI pECYypcOCOepeKeHUS

VYdeOHbIe 3aHATHUS HANIPABICHBI HA (POPMHUPOBAHUE CUCTEMHOTO MBIIUICHUS U KYJIbTYPbI
pecypcocOepexkeHnss o0ydaroluxcs Ha OCHOBE: OPHEHTUPOBOYHBIX 3HAaHUM, MOTHBAIMH,
METOJIMYECKOT0 BOOPYKEHHUS U IPUBSI3KU B OTPACIIEBOMY KOHTEHTY.

OO0mas Tpya0eMKOCTh OCBOCHHMS AUCHHILVIMHBI COCTABJACT 3 3a4eTHbIC ¢AMHHUbI,
108 w4yacoB. IlpenonaBanme aMCUMIUIMHBI Bedercs Ha 1 kypce Ha 1 ceMmecTpe
NPOAOKHTEIBHOCTEIO 18 Hemenb M mpegycMaTpuBaeT NpoBedeHHE Y4eOHBIX 3aHATHI
cJIeyIOIUX BU/IOB:

- JIeKIIMHA: BBOJHOM, JIEKIIMH-00CYKACHUs, 0030PHOM JIEKIMH, aKaJeMUYeCKO JIEeKINH,
NpOOJIEMHOTO M3JIOKEHUSI, aKaJeMHYECKOM JIEKIMH C BHU3yalu3alued, JIeKIUU C 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKaMU, JEKIIMU-KOH(PEPEHIINH,

- [paKTUYECKUX 3aHATUH: CEMMHapa-IWCIyTa, TPEHUHIa, pELIEHUs THUIIOBBIX
OPAaKTUYECKUX 3ajlay, pa3pabOTKH ONOPHOW CXEeMbl, MOJAEIHPYIOIEH UIphl, KEHCOoB,
MPOCTPAHCTBEHHOT'O MOJEJINPOBAHHUSI, KOJNIOKBUYMa, IPOEKTUPOBAHMUS;

- CaMOCTOSITEJIbHOM pPabOThl 0O0ydJarOLIMXCS: MOArOTOBKA K JHUCKYyCCHH, paboTa c
MH(OPMALlMOHHBIMU HCTOYHHKAMU, MOATOTOBKAa K TPEHMHTraMm, MpPOEKTHas paboTa, pelieHue
TUIOBBIX 3aJa4, IOJrOTOBKA J0KJIa/10B, CHCTEMAaTU3alAs N3YUEHHBIX MaTEPUAIIOB U Jp.

Texymuii KOHTPOJIb OCBOEHHS KOMIIETEHIMH OCYILIECTBISIETCS B (opMe: pEelIeHUs
TUIIOBBIX MPAKTUYECKUX 3a7ad, MPOCTPAHCTBEHHOTO MOJAEIUPOBAHUSA, IPOECKTUPOBAHUSA U
3alUTHI IPOEKTA, 3aIUThI PE3YyIbTaTOB TPEHUHTA, TECTUPOBAHUSI.

IIpomerxyTouHas aTTecTanus NpoBOIUTCS B (hopMe TecTa (3ader).

[To nucuumnnHe MperycMOTpPEeHa O/IHA TPYNIOBast KOHCYbTAIHS.

OcCHOBHbBIE TIOJIOKEHUS JUCLHUIUIMHBI JJOJDKHBI OBITh MCIIOJIB30BaHbl B AajbHEHIIEM MPH
W3YYEHUH CIIEYIOMINX AUCIUIIINH:

- YpaBieHue pecypcaMmu U Mopa3AeeHUsIMHU, PeANpUIATUi cepbl TOCTEPUUMCTBA U
OOIIECTBEHHOT'O TUTaHMUS.

- MarepHuanbHO-TEXHUUECKOE U peCypcHOe obecreueHrne rOCTHHUYHON 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYKTa

- ®opMHpPOBaHHE TOCTUHUYHOIO IPOAYKTA

© PI'YTHUC



OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE CMK PIYTHUC
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 3 uz 106

Lenp — dopMupoBanre y oOydarOmUXCs KOMIIETEHIIUH O pa3pabOTKe TOCTUHUYHBIX
MPOJYKTOB TYPHUCTCKO-TOCTUHUYHBIX KOMILUIEKCOB Ha OCHOBE COBPEMEHHBIX TEXHOJIOTU, B TOM
qHCIIe pecypcocOeperaommx

B X04€ OCBOCHUSA NUCHHUIUIMHBI CTYACHTBI JOJIKHBI MMOJIYUYUTh 3HAHWA, YMCHHA U HaBBIKU
B paMKax peIIeHHsI CIeIYIONUX 3a1au:
1. PackpbITHE TEOPETUKO-METOJ0JIOTMUYECKUX OCHOB AUCIUIUINHBL,
2. V3yyeHne HOPMATHBHO-TIPABOBBIX OCHOB PECypCOCOEPEKEHUs, B TOM YHCIE B 0071aCTH
TOCTHHHUYHOIO OM3HECa;
3. M3yueHre OCHOBHBIX TEXHOJIOTUH W MHHOBAIMH pecypcocOepekeHUs; B TOM YHUCIIC B
00JacTH TOCTUHUYHOTO OHM3HECa,
4. V3yueHre OCHOB pecypcocOepe:KeH sl PUPOTHBIX PECYPCOB;
5. N3yuenue ocHOB pecypcocOepekeHus: 00IIECTBEHHBIX PECYPCOB;
6. 3y4yeHne 0CHOB pecypcocOepeKeHUs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YCBOCHHE OCHOB OpTaHM3AIMH SHEProcOCpPeKCHUS B TOCTHHHYHON JEATEIHHOCTH,
METOJ/IOB SHEProcOePeKCHUs U SHEPTOdIPHEKTUBHOCTH;
8. ®opmupoBaHUE KYIBTYPhI pecypcocOepexeHus
VYdeOHbIe 3aHATUSI HAIIPABICHBI HA (POPMHUPOBAHUE CUCTEMHOTO MBIIUICHUS U KYJIbTYPbI
pecypcocOepekeHuss 00ydaromuxcsi Ha OCHOBE: OPHCHTUPOBOYHBIX 3HAHWM, MOTHBAIUH,
METOMYECKOTO BOOPY)KEHUS ¥ IPHUBSI3KU B OTPACIIEBOMY KOHTCHTY.

ITpuBsaska k
OTpacaeBOMY
KOHTEHT

MeToaudeckoe
BOODPY)XeHUe

®opmupoBanue
KY/IBTYPBI

OpueHTHpPOBOYHAs MoTuBanus

Cucmemnoe movluiienue /

o

Puc. 1. OcHOBHbBIE OPUEHTHUPHI B U3YUEHUH TUCIUIINHBI

IIo oxoHUaHUM HU3YUCHUA TUCHUIIIIMHBL O6y‘l8.IOH.IHfICH JOJDKCH:

3Harn:

- OCHOBHbIE U TIEPEJOBbIE TEXHOJIOTUU pecypcocOepekeHrsT TOCTHHHYHBIX
OPEANPUATHIA, TPOIEAYpbl SHEProayanuTa OPEANpUATHA  cPephl TOCTEIPUUMCTBA |
0OIIIECTBEHHOI'0 TUTAHUSA
YMmeTh:

- TPUMEHSATh WHHOBAIIMOHHBIE TPEOOBaHUS MO pecypcocOepekeHHI0 TMpHU pa3padoTKe
HOBBIX TOCTUHHUYHBIX IIPOJYKTOB
Baajgers.

- METOoJaMH pecypcocOepekeHHs, HaBbIKaMU TMOUCKA U MPUMEHEHHS WHHOBAIIMOHHBIX
pecypcocOeperarmux TEXHOJIOTHH B chepe ToCTeNnpUUMCTBA B OOIIIECTBEHHOTO TUTAHUS

JlucuumiauHa  BBICTYMAeT CKBO3HOW  COCTABISIFOIICH  OONBIIMHCTBA  TUCIUTLIAH
IporpaMMbl MO  TNPUYMHE  BaXHOW  POIM  palMOHANIbHOTrO,  3(dexTuBHOrO U
AKOJIOTMYHOTOPECYPCOTOIb30BAaHUSI U PECYypcOCOEpeeHUss B HUHIAYCTPUHM TypH3Ma U
TOCTCIIPUUMCTBA..
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2. IlepeueHb IUIAHMPYEMbIX Ppe3yJbTAaTOB OOy4YeHHS 10 JIMCHUIUIMHE (MOIYJIIO0),
COOTHEeCEHHbIE ¢ MJIAHUPYEeMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHON NPOrpaMMbl

Ne Hunexe [Tnanupyemble pe3yabTaThl 00ydeHUs

KOMIICTCHIITUH

1T (KOMIIETEHIIUN UJTU €€ YaCTH)

IIKYB-1 CrocoOHOCTh MPOEKTUPOBATH HOBBIE TOCTUHUYHBIE TPOTYKTHI
1 |IIKYB- Pa3pabarbiBaeT TOCTHHUYHBIE MPOTYKTHI TYPUCTCKO-TOCTUHUYHBIX
1.2. KOMIUIEKCOB HAa OCHOBE COBPEMEHHBIX TEXHOJOTHH, B TOM 4YHCIIE
pecypcocOeperarommx

3. Mecto nucuuminnsl (moay.s) B crpykrype OIIOII:

HucuumuinHa «PecypcocbepekeHre B TOCTUHUYHOM J1eSTeIbHOCTHY OTHOCUTCS K YacTH
nporpaMmebl, (popMUpyeMOl ydaCcTHHKaMH OOpa30BaTENbHBIX OTHOLICHWH YacTH MPOTPAMMBI
6akanaBpuata 43.03.03 «['octuHMYHOE J1€710» MPOhUIb «[ OCTUHUYHBIN OU3HEC» M OTHOCHTCS K
JUCLIUIUIMHAM HalpaBiIeHHOCTHU (MPOPuIIs).

N3ydyenne naHHOM AMCHUIUIMHBI Oa3upyeTcs Ha 3HAHUM IIKOJIBHOW MpOrpaMMbl IO
npeameram: «I'eorpadus», «O0IEeCTBO3HAHHIEY.

OCHOBHbIE TIOJIOKEHUS JUCIHUILIMHBI TOJKHBI OBITh HMCIIOJI30BAHbI B JAAJbHEHIIEM NPU
W3YYEHUH CIIEIYIOIINX AUCLIUIIINH:

- YpaBneHue pecypcaMmu U noJipa3AeeHus MU IpeInpusTUid chepbl TOCTENPUUMCTBA U
OOLIECTBEHHOI'O TUTaHMUSL.

- MatepHuanbHO-TEXHUUECKOE U peCypCcHOe obecreueHrne rOCTUHUYHOMN 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYKTa

- ®opMHPOBaHHE TOCTUHUYHOTO IPOAYKTA

4. O0beM IUCHUILIMHBI (MOAYJsI) B 3a4YeTHBIX €IMHHIAX C YKa3aHHEM KOJHMYeCcTBa
aKaJjeMM4YeCKMX 4YacOB, BblJeJEHHbIX Ha KOHTAKTHYI paldory oOydamommxcsi c
npenoaasarejgeM (M0 BHAaM Y4eOHbIX 3aHATHI) M HAa CaMOCTOSITEJbHYH PpadoTy
00y4YarIuXxcs

OO01mast TpyA0€MKOCTh JTUCIUTIINHBI COCTaBIseT33aueTHIX eauanil/108aka.qacos.

[TpomexxyTouHast aTTecTanus - 3a4ET
(1 3auemnasn eounuya coomsemcmayem 36 axademuyeckum 4acam)

JL1st 04HOii (hopMBI 00yUCHHS:

Ne Buzpl yueOHOMI 1eaTeNbHOCTH Cemectpbl
Bcero

/T 1 2

1 KonTakTHas padora o0y4yaromuxcsi ¢ npemnojgasareiemM 38 38

B TOM 4YHCIJIC: - - - - -

1.1 | 3aHATHS JEKIIMOHHOTO THUIIA 16 16

© PI'YTHUC
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1.2 | 3aHATHS CEMUHAPCKOTO TUIA, B TOM YHUCIIE:

CemMuHapbl

JlaGopaTopHbie pabOThI

[TpakTrueckue 3aHsATHUS 18 18
1.3 | KoncyabTanuu 2 2
1.4 | ®dopma npoMeKYTOYHOI aTTecTalMu (3a4eT) 2 2
2 CamocrosiTesibHast padoTa 00y4arOIIMXCH 70 70
3 O0mas Tpya0eMKOCTh gac 108 108
3.e. 3 3

JL1s1 3204HOii (hopMBbI 00YUeHHSI:

Ne Bunel yueOHOI nesTENbHOCTH CemecTpbl
Bcero

/T 1 2

1 KonrakTHasi pa6oTa 00y4aommXxcs ¢ npemnojgaBarejiemM 12 12

B TOM 4HUCIJIC: - -

1.1 | 3aHATHUSA TEKIUOHHOTO TUIIA 4 4
1.2 | 3aHATHSA CEMHHAPCKOIo TUIIA, B TOM YHCJIE: 4 4
CeMuHapsl

JlabopaTopHbIie paboThI

HpaKTI/I‘leCKI/IC 3aHATUA

1.3 | KoncyasTanumn 2 2

1.4 | ®opma npoMeKYTOYHOI aTTeCTAIIMY (324eT) 2 2

3a4éT | 3a4éT

2 CamocrosiTelibHAs patoTa 00y4YarommXxcsi 96 96
3 OO0mas Tpy10eMKOCTh yac 108 108
3.e. 3 3

© PI'YTHUC
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5. Conep:xkaHue JUCUMILIMHBI (MOAYJisi), CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jejaM) ¢ YKa3aHHEM OTBEJIEHHOr0 HAa HHUX KOJMYeCTBa
aKaJleMH4YeCKNX YaCOB M BU/0B y4eOHbIX 3aHATHMH

Ounas gpopma

< Bupl yaeOHBIX 3aHITHH ¥ (HOPMBI UX MTPOBEACHUS
=
5] = =
R Q
3 S = S
3 HanmenoBanue tem S z S 8 o
o &
S HaunmenoBanue JEKLIUH, NPAKTUYECKUX | X o g § O
<
% pasuena paboT, 1a60paTOPHBIX % é g 2 = :-[ =
]
= pabor, cemunapos, CPO | = S 55 w S 5
o, = < = E gl e =S < s X
2] = s = EE| =22Q¢&EE - = Q
= < o g S 5| 28 25 % o a3
S 3 o 5 & E 2 & i =X o &
= = S = =8| 6588 O =
. TeopeTuko- eIMeT 3aaun BOJIHAS JICKITUS €MHHAP-UCIT OJITOTOBKA K
1 1.T IT , , 1 B 2 |C 2 |10
METO/I0JIOTHYeCKHEe | METOJIBI, 0a3oBbIC JTIUCKYCCHH
OCHOBBI MOHATUS W  3HAYCHHUE,
pecypcocoepexkeHusi | QyHKINU
pecypcocOepexeHus,
CBSI3b C JPYTUMH
JUCIATUTHHAMM,
KJaccuuranms
pecypcoB M CHocoOoB
pecypcobepekeHus.

Kanactper pecypcos.
@akTopbl, MOIXOABI H
MPUHIUITBI
pecypcocOepexeHus
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) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

3 _ -

3 q S < S

59 AUMEHOBAHHUE TEM gj 5 gj 8 @)

= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 0 4 g § S

% pasnena pabort, 1abopaTOpHBIX g é é % = X = =

T pabor, cemunapos, CPO | - E T g 5 % S 5

) s g E EE| g5 EE = 1 €3

= g 8 55| &2 % & o 8 2

o 5 o % 2| o8 8= & o' g

T = S = =8| 9 &8 O S B
3apyOeKHBIN OIBIT 1 Jlexnus- 2 | Paborac
pecypcocOepeKeHHS. o0cyXxIeHne JOTIOJTHUTEIILHOM
Hanmonansubsie Mogenu JIATEPATYPOIl.

3 OcHoBHbIE U 2 O630pHas 2 | Tpeaunr 8 | IloaroroBka x

aJIbTepPHATUBHbIE JEeKIHS TPEHUHTY.
WCTOYHUKH YHEPTHUH. CucremaTtu3ars
Jonyctumsle, U3YyYEHHBIX
paspelieHHsbIe, MarepuaioB, pabora ¢
ONTUMAJIbHBIE U JIOTIOJTHUTETTBHON
panroOHaIbHBIE JIUTEPaTyPOH.
Harpy3kH U BO3/I€HCTBHS
(HOpMBI U TpeeNbl) B
pecypcocOepexeHun
TOCTHHHYHBIX
npeanpusatiii. Dopmel
KOHCEpBAIIHH,
cOepeKeHHsI U OXpaHbl
pecypcoB. OTX0Hl,
BTOPHUYHOE
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Howmep nenenu cemectpa

HaunmenoBanue
pasjena

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

S 2 S
HanmenoBanue tem S T s a o
i . . o 5] Ay
JIEKIIAU, IPAKTHYECKUX =t § g =t 5 S O
pabort, 1abopaTOpHBIX iz 2, 5 2 = X = =
(@]
pabor, cemunapos, CPO < =] S 5 5 = g 5
< 5 E S s NS < s K
= s = EE| 2 QEE - = Q
2 g = 5 = 2 X o A
> Z S E| o3 & & o
[} o 5 o = o Qo = [a W Q o
= S = 8| 8 EE S @) S E
pecypconoib30BaHue 1
pecypcocoepexeHue.
MeTo1010THYECKUE U
MPAKTUYECKHUE UX
OCOOEHHOCTH.
VYcronuusoe, Jlexuus- - KonTtpoabHasn 6 | CucremaTu3ars
OTBETCTBEHHOE U oOcyxaeHne TOouKa 1 — M3Yy4YEHHBIX
HKOJIOTUYHOEPECYPCOIIO TPEHUHT MarepuaioB, pabora ¢
Jb30BaHUE U onpeaeJeHus JIOTIOJIHUTEIbHOM
pecypcocoepekeHue. HArpy30K Ha JTUTEPATYPOH.
CucrtemHblii 1 pecypchl [ToaroroBka MTOrOBOrO
CUTYaTHUBHBIN MOIXOJIbI MPOEKTa
B pecypcocOepekeHrH
TOCTHHUYHBIX
IIPEANPUATHIN.
[Tonsatue u cTpykTypa Axkagemuyeckas 2 | Pemenue 6 | Cucremaruzanus
PECYpPCHOTO TIEKITHS THTIOBBIX M3y4EHHBIX
noTeHuuana. Meroauku MPaKTUYECKUX MaTepHuaoB.
OIICHKH PECYPCOB U 3amay. [ToaroroBka UTOroBOTO
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) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3
g 5 = 3
3 HaumeHnoBanue tem § % § 2 ©)
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
Z:j( pasnena pabort, 1abopaTOpHBIX g é é % = X = =
T pa6or, cemunapos, CPO | = ol 5 % S 5
) = g g EE| 2498 & < g3
= = g g ER| &8 2 5 ) 2 2
=) 5 o X a, T o2 s = A o 2
= = 6 & = 8|6 EES o |8 FE
pecypcocOepexeHus B Kontpoabuas MIPOEKTa
TOCTHHHYHOM OW3HEce TOYKA 2 —
NpaKkTHYecKas
3a/1a4a 1o
OlIeHKe pecypcoB
U Mep
pecypcocoeprkeH
ust
7 2. HopmaTuBHO- O630pHas 2 | Pa3pabotka 2 | Pabora cKoHcynpTanT+
NMpPaBoOBbI€ OCHOBBI JEKIHS OTIOPHOM CXEMBI [ToaroToBKa UTOrOBOTO
pecypcocoepexeHust MPOEKTa
3. HopmaruBHO-1ipaBOBbIE [Tpo6nemHorO 2 | PaGorac
PecypcocOeperaromm | OCHOBBI W3JI0KEHUS JIOTIOJTHUTEIIbHOMN
€ TeXHOJIOTHH U pecypcocOepexeHus JUTEPaTypPOH.
WHHOBAIUH. Pecypcocbeperaromme [ToaroToBKa UTOrOBOTO
Kyastypa TEXHOJIOTHHU U IIPOEKTa
pecypcocOepe:keHusi | UHHOBALUU B
U PAllHOHAJIBLHOIO TOCTHHUYHOM OHn3Hece.
pecypconoJib3oBanu | Kynbrypa

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 10 usz 106

) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
3 q S < S
154 aMMCHOBaHHEC TEM S B = 8 8
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § )
% pasnena pabort, 1abopaTOpHBIX g é é % = X = =
= pa6or, cemunapos, CPO | E ol 5 % S 5
& = g = EE| 23 EE = | g3
2 : 52 S5 BoEs S | B2
9 ) =y 8 o A =%
T = S = =8| 9 &8 O S B
s1. «3eieHan» pecypcocOepekeHus u
IKOHOMMKA. paLMOHAIBLHOTO
PECYpCOTIONb30BaHUSI.
«3eneHas» 3KOHOMHUKA.
4. CymHocTs 1 AkaneMnyeckas 2 | Mopenupyromas 6 | IloaroroBka
Pecypcocoepeskenue | 0COOCHHOCTH JIEKLUS C urpa MaTepuajoB U peleHue
MPHUPOIHBIX pecypcocOepexeHus BU3YyaJIU3aluei 3aJJaHHBIX  337a4 U
pecypcoB IPUPOHBIX PECYPCOB: 3aganuid. IlogroroBka
aTMoc(epHo- UTOT'OBOTO MPOEKTa
KIIMMAaTU9IECKUX,
oporpapu4eckux,
Te0JIOTUYECKHX,
THJIPOJIOTMYECKUX U
OMOJOTUYECKUX
CyIlHOCTh U AxageMudeckas 4 IToaroroBka
0COOEHHOCTH JIEKIHS C MaTepHaoB U peIIeHue
pecypcocOepexeHus B BU3yaJTU3aIUeH 3aJaHHBIX 33784 W
NPUPOIHBIX 3aganui. Iloaroroska
TEPPUTOPUATBHBIX UTOTOBOTO MPOEKTa

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE CMK PI'YTUC
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA V1 CEPBUCA» Aucm 11 us 106
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
s o = Qo
54 HaumeHnoBanue tem § % § 2 ©)
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
% pasnena pabort, 1abopaTOpHBIX g é é % = X = =
= pa6or, cemunapos, CPO | E ol 5 % S 5
g = g £ S| SSEE =
g 2 &g 2| E23¢ o | B¢
= = 6 & =8| 6 EEE o |8 FE
KOMILJIEKCOB U CHCTEM
11 5. CymHocTb 1 2 Jlexuus ¢ 2 | Keiico 8 | IlogroroBka IOKJIA/IOB,
Pecypcocoepeskenne | 0COOCHHOCTU 3apaHee pabora c
0011eCTBEHHBIX pecypcocOepekeHus 3arIaHuPOBAHHBI JIOTIOJTHUTEITLHOM
pecypcoB 00I11eCTBEHHBIX MU OIINOKaMH JUTEPATypPOH.
PECYPCOB: KyIbTYPHO- [ToaroToBKa MTOTOBOTO
UCTOPUYECKHX, IIPOEKTa
COLIMANTBHBIX,
9KOHOMHYECKUX (B T.4.
UH(QPaCTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
UH(POPMALIMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTHHUYHOM On3Hece
13 6. [IpoctpancTBo n 1 AkaneMunyeckas 2 | IlpocTpaHCTBEHH 4 | CucremaTtu3anus
Pecypcocoepe:kenune | reorpaduyeckoe JeKIuUs oe M3Y4YEHHBIX
MPOCTPAHCTBEHHBIX | MOJIOKEHUE KaK pecypc, MO/JICJINPOBAHUE. MaTepHaloB, pabora ¢
pecypcos CYIITHOCTh U KonTpoabHas JIOTTOJTHUTEIbHOU

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 12 usz 106

< Buner yaeOHBIX 3aHATUH U POPMBI UX IPOBEICHUS
=
5] » =
5 S = S
154 Haumenosanue tem S T s a @)
= HaumenoBanue JICKUHH, IPAKTHYCCKUX | 5 O g § S
<
Z:j( pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
(@]
T pabor, cemunapos, CPO | - E T g 5 % S 5
o = < = E sl s HE = < s X
Q = = B v = = g 5 = o = g
S o} o 3 ezl 2 ac i’ =8 =
= = S = =S| 8 EES Q S E
0COOEHHOCTH UX TOYKAa 3 — Kelchl JIATEPATYPOIl.
cOepexeHHs KakK M0 ONTHMH3AIUH [ToaroroBka UTOrOBOTO
pecypca. 3¢ dexTBHOCTH MPOEKTA
[TpocTpaHcTBEHHBIE u
CUCTEMBI U IKOJIOTHYHOCTH
pecypcocOepexeHue. pecypcocdepexe
I'eorpaduueckue u HUS
ApPXUTEKTYPHO-
TUTAaHUPOBOYHBIE
MOJIXO/TbI B
pecypcocOepekeHI .
13 7. CyurHocTh, PyHKIUH, Jlexuus- 2 | KommokBuym 12 | TloaroToBka K
JHeprocoepexeHne | UCTOYHUKH, KOH(epeHIIUs KOJUIOKBUYMY.
B MoTpeOuTeNH, Cucremaru3zanust
npogeccuoHaNILHOI | TPaH3UTEPHI SHEPTUH, W3YYEHHBIX
U ObITOBOM 0COOEHHOCTH MaTepuaios, padoTa ¢
AesATeIbHOCTH. HEProcOepexeHHU . JIOTIOTHUTEIEHOM
Mertoabl [TpoGnembr JTUTEPATypOi.
IHeprocoepeskeHnss U | SHEprocOepeKeHus 1 — [ToaroToBKa UTOrOBOTO

© PI'YTUC




YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

TYPU3MA 1 CEPBUCA»

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

®EJEPAJTIBHOE FTOCYJAPCTBEHHOE BIOI>KETHOE OBPA30OBATE/TbBHOE CMK PTYTUC

Aucm 13 usz 106

Howmep nenenu cemectpa

HaunmenoBanue
pasjena

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJl. 4acol

dopma
MIPOBEACHUS
MIPaKTUYECKOTO
3aHATHS

CPO, akan. yacoB

nposeneHus CPO

dopma

TH.

3HepPro3(pPpeKTUBHOC

MOJIb30BaHUs. «Y MHBII
JIOM» M 9KO-JOM.
OHeprodpHeKTUBHOCTH
3/1aHUI, COOPYKEHHUI U
000pyI0BaHUA.
NHXUHUPUHT U
MIPAKTHKA
sHeprocOepekeHus B
TOCTHHUYHOM Ou3HEcCe
OHeproayaut
TOCTUHUYIHOTO
MPETPHUITHSL.

IIPOEKTa

15 8.

M

PecypcocOeperarome
e IPOeKTUPOBaHHUe.
Ynpasienue
pecypcocoepexenne

CyImHOCTh, IPUHIIMIIBL,
METOJBI M TTOJIXOBI K
pecypcocOeperaroiemy
POCKTHPOBAHUIO HA
MPEITPUATHSIX
TOCTHHHYHOTO CEKTOpa

Jlexuus-
00cyXIeHNE

ITpoexTupoBanue.

3amura
HUTOTOBOTO
MIPOEKTA.
KonTpouabnas
TOYKa 4 —
KOJUIOKBHYM IO

CucreMaTuzamus
M3YYEHHBIX
MaTepHualoB, pabora c
JIOTIOJTHUTEIIbHOMN
JIUTEPaTypOU.

© PI'YTUC




TYPU3MA 1 CEPBUCA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

Aucm 14 usz 106

< Buner yaeOHBIX 3aHATUH U POPMBI UX IPOBEICHUS
=
5] » =
3 S = 3
154 Haumenosanue tem S z g 2 @)
= HaumenoBanue JICKUHH, IPAKTHYCCKUX | 5 O g § S
<
% pasnena pabort, 1abopaTOpHBIX g é é = = X = =
= pabor, cemunapos, CPO < =] S 5 5 = g 5
o = < = E sl s HE = < < X
Q = = = v H = g ; = o = g
S 5 o 5 2L 2 ack =8 S a
@m = S = =S| 8 EES Q S E
TemMe
«JHeprocoepexe
HHE H
3HeproddpdexTn
BHOCTb»
Hroro 16 18 70
Koncyabranus 2

IIpomexyTouHas aTrecTanmsa — 2 yaca 3a4et

st 3a04HOi popMBbI 00yUeHHs:

T o HanmenoBanmne HanmenoBanune Tem

Bupsl yueOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
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«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE CMK PI'YTUC
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

Aucm 15 usz 106

pazznena

JIEKIUM, IPAaKTUYECKUX
pabort, 1abopaTOpHBIX
pabot, cemunapos, CPO

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJl. 4acol

dopma
MIPOBEACHUS
MIPaKTUYECKOTO
3aHATHS

CPO, akan. yacoB

nposeneHus CPO

dopma

Teoperuko-
MeTOo10J10THYecKHre
OCHOBBI
pecypcocoepexeHust

IIpenmer, 3aJ1a4H,
METO/IbI, 0a3oBbIC
MOHATUS W 3HAYCHUE,
byHKIIUN
pecypcocOepexeHus,
CBSI3b C JPYTUMH
JTUCIATUTHHAMH,
KJaccupukanus
pecypcoB U CrocoOoB
pecypcobepexeHusl.
Kanactpser pecypcoB.
®dakTophl, MOIXOABl H
TPUHIUITHL
pecypcocoepexeHus

3apyOexHBIN OTBIT
pecypcocOepeKeHus.
HarmonansHbeie Moenn

OcHoBHbIE U
albTepHATUBHBIE
VCTOYHUKU DHEPTHH.
[onyctumsle,

O63opHas
JCKIIHS

N

CeMuHap-gucnyT

(op]

IloaroroBka K
JIUCKYCCUU

12

CucreMaTuzamus
H3YYCHHBIX
MaTepHaloB, paboTa ¢
JIOTIOJTHHUTEIIFHOM

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 16 usz 106

g

H

Q

O

=

(]

(]

E HaunmenoBanue
% pasnena
o

o

O

=

o

s

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

S) = o)
HanmenoBanue tem g % § a o
JNIEKLMH, IPAKTHYECKUX | 5 0 4 g § S
pabort, 1abopaTOpHBIX g é é % = X = =
pa6ot, cemunapos, CPO | - = g 5 % g 5
= =Sl s HE S < s X
2] z 5 L E| Z8CE & s | 28
5 & & SEEZ| &g¢8% = g2
= = =86 888 O S E
pa3peLIeHHEIE, JIATEPATYPOIl.
ONTUMAIIBHBIE U KonTpoabHas Touka 1
panoHaIbHBIC — TPEHUHT
HArpy3Kd U BO3ACHCTBUS onpeeIeHust
(HOpPMBI | TIpe/esbl) B HArpy30K Ha pecypcbl
pecypcocOepexeHun
TOCTUHUYIHBIX
npeanpusatiii. Gopmel
KOHCEPBAIIHH,
cOepekeHHsI U OXpaHbl
pecypcoB. OTX0bl,
BTOPUYHOE
PECYpCOIIOIb30BAHKE U
pecypcocOepexeHue.
Mertoonoruueckue u
MPAKTUYECKHUE UX
OCOOEHHOCTH.
Ycroitungoe, 10 | CucremaTtusaius
OTBETCTBEHHOE U W3YYEHHBIX

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

TYPU3MA V1 CEPBUCA» Aucm 17 us 106
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ -
= S < S
8 HaumeHnoBaHue tem S z S 2 @)
= HaumenoBanue JICKUHH, IPAKTHYCCKUX | 5 2 g § S
% pasnena pabort, 1abopaTOpHBIX g é é 2 = X = =
= pa6ot, cemunapos, CPO | - = z | E é:«’ = % } §
9 = s = EE| 28 E - | 29
S b5 g = EZ| & 2= = 2 g 2
= = S = =8| 9 &8 O S B
HKOJIOTHIHOEPECYPCOTIO MaTepHualoB, pabora C
Jb30BAHUE U JIOTIOJTHUTEITbHON
pecypcocOepexeHue. JUTEPATYPO.
CucrtemHblii 1
CUTYaTHUBHBIHA MTOJIXO/IbI
B pecypcocOepekeHrH
TOCTUHUYIHBIX
MPEANPUATHIA.
[TonsiTHE U CTPYKTYpa 10 | Cucremaruzanus
pecypcHOro M3YyYEHHBIX
noteHuaza. Meroauku MaTepHaloB, paboTa ¢
OLICHKH PECYPCOB U JIOTTOJTHUTEIIbHOU
pecypcocOepexxeHus B JUTEPaTypPOH.
TOCTHHUYHOM OM3HECe KonTposbHas Touka 2
— MpaKTH4YecKasi
3a/1a4a 10 OlleHKe
pecypcoB U Mep
pecypcocoepe:keHust
HopMmatusHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 18 uz 106

) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
= 3
§ HanmMmeHoBaHmEe TeM g % § 2 @)
= HaumenoBanue KU, IPAKTHYECKUX | = 0 4 g § &
Z:j( pasnena pabort, 1abopaTOpHBIX g g é % =X o 2
= pabor, cemunapos, CPO | - 5 g 5 % S 5
) = S E EE| 23 EE < g3
g 2 &g 2| E23¢ o | B¢
= = 6 & = 8|6 EES o | &g
NpaBoOBbIe OCHOBBI
pecypcocoepexeHust
Pecypcocoeperaromm | HopmarusHO-11paBoBbIe
€ TeXHOJIOTHH U OCHOBBI
HHHOBAIMH. pecypcocOepexeHus
Kyabstypa Pecypcocbeperatomme
pecypcocOepesxeHus1 | TEXHOJIOTUU U
U PalliOHAJILHOIO WHHOBAIINH B
PecypconoJib30BaHu | TOCTUHUYHOM OM3Hece.
s1. «3eseHas» Kynberypa
IKOHOMHKA pecypcocOepexeHus 1
paMoHaIBEHOTO
pecypcorob30BaHusl.
«3eneHas» Y3KOHOMHKA.
Pecypcocoepe:kenne | CymHoOCTb 1 10 | PabGora
NPUPOIHBIX 0COOEHHOCTH JIOTIOTHUTEIEHOM
pecypcoB pecypcocOepeReHus JUTEPATYPO.
HPUPOHBIX PECYPCOB:
atMocdepHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 19 uz 106

Howmep nenenu cemectpa

HaunmenoBanue
pasjena

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue
3aHSATHS, aKaJl. 9acol
dopma

MIPOBECHUS
MPAKTUIECKOTO
3aHATHS

CPO, akan. yacoB
dopma

nposeneHus CPO

KIIMMaTHU4Y€CKUX,
oporpapu4ecKux,
Ire0JIOTHYECKHX,
THUAPOJIOTHYCCKUX U
OHMOJIOTHYECKHUX

CyurHocTs u
0COOCHHOCTHU
pecypcocOepekeHust B
TPUPOIHBIX
TEPPUTOPUATBHBIX
KOMILJIEKCOB U CUCTEM

PecypcocoOepexenne
00111eCTBEHHBIX

pecypcoB

CyurHocTs 1
0COOEHHOCTH
pecypcocOepexeHus
00IIIeCTBEHHBIX
peCypcoB: KyJIbTYpHO-
HUCTOPUIECKHX,
COILIMATIbHBIX,
SKOHOMMYECKHUX (B T.4.

8 Pabora
NONOJHUTEIHLHON
JIATEPATYPOIl.

10 | PabGora
JOIOJHUTENbHON
JIATEPATYPOl.

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 20 usz 106

CcOEpEeKEeHUST KaK
pecypca.
IIpocTpancTBEHHBIE
CUCTEMBI U
pecypcocoepexeHue.
I'eorpaduueckue u
APXUTEKTYPHO-
TUTAHUPOBOYHBIE

< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
e
5] » =
5 S = S
51 HanmeHnoBanue tem S T s a o
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
<
% pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
(@]
I pabort, cemunapos, CPO | - = 5o 5 > 5
= 5 R = 4
o = < N = s H = = < s X
Q = = B v = = g 5 = o = g
S o} o 3 ezl 2 ac i’ =8 =
= = S = =S| 8 EES Q S E
UHPPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
MOJIMTUKO-TIPABOBBIX,
UH(POPMAIUOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM Ou3Hece
Pecypcocoepe:xkenne | IIpocrpancTso u 6 | CucremaTusanus
MPOCTPAHCTBEHHBIX | reorpaduveckoe M3YyYEHHBIX
pecypcoB HIOJIOXKEHHE KaK pecypc, MaTepHaloB, pabora ¢
CYIIHOCTb U JIOTIOJTHUTEITLHON
0COOEHHOCTH UX JUTEPATypPOH.

KonTpoJsbHas Touka 3
— Kelichbl 110
ONTHMU3ALHH

3¢ PeKTUBHOCTH U
IKOJOTHYHOCTHPeCcype
ocOpe:xxeHHust

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 21 usz 106

JIOM» M 9KO-JIOM.
DHeprodGpHeKTUBHOCTh
3J1aHUH, COOPYKEHHUU U
000pyIOBaHUS.
NHXUHUPUHT U
NPaKTHUKA
SHEProcOepeKeHUsI B
TOCTUHUYHOM OH3HECE

< Buner yaeOHBIX 3aHATUH U POPMBI UX IPOBEICHUS
3
0] et —
= 3
E 8 = Q
51 HanmeHnoBanue tem S T s a o
. =%
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § )
%) < M z S
= pasnena pabort, 1abopaTOpHBIX iz 2, S g = § = =
= pa6or, cemunapos, CPO | 5 ol E 5« S §
o < < = < <
5 = S = CE|l Sgo¢kE & A s 2
= 2 a o s 5| 28 %= o a3
S o} o 3 ezl 2 ac i’ =8 =
= = S = =S| 8 EES Q S E
MIOJIXOJTBI B
pecypcocOepeKeHHH.
Oueprocoepexenne | CymiHOCTb, GYHKIIHH, 2 | KonnokBuym 16 | I[ToaroToBka k
B HUCTOYHUKH, KOJUTOKBHYMY.
npodgeccHoHATbHOM | TOTpeOHTENHN, Cucrematuzanus
U OBITOBO TPaH3UTEPhI SHEPTUH, W3YYCHHBIX
eI TeJIbHOCTH. 0COOEHHOCTH MaTepuaioB, paboTa ¢
MeToabl IHEPTroCcOEPEIKEHUS. JIOTTOTHUTEIIbHOU
Heprocoepe:kenus u | [IpoGiemMsl JTUTEPATyPO.
IHeprod(ppeKTHUBHOC | PHEProcOEpeKEHUs U —
TH. MIOJIb30BaHUs. «Y MHBIN

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE CMK PI'YTUC
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TyPMSMA M CEPBMCA» Aucm 22 uz 106
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
=
5] . =
5 S = S
154 Haumenosanue tem S T s a @)
= HaumenoBanue JICKUHH, IPAKTHYCCKUX | 5 O g § S
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Z:j( pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
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I pabort, cemunapos, CPO | - = 5o 5 o S 5
= 5 R = 4
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OHeproayaut
TOCTUHUYHOT'O
TPEIIPUSATHSL.
Pecypcocoeperarome | CylnHoCTb, IPUHLUIIB, 8 | CucremaTu3arus
€ MPOeKTHPOBaHHe. | METOJBI U MOAXObI K U3YyYEHHBIX
YnpasieHue pecypcocheperarounemMmy MaTepHualoB, paboTa C
pecypcocOepe:keHre | IPOCKTUPOBAHUIO HA JIOTIOJTHUTEIBHON
M NPEANPUATHIX JIUTEPaTypPOH.
TOCTUHUYHOT'O CEKTOpa KonTpoabHas Touka 4
— KOJUIOKBHYM IO
TeMe
«JHeprocoepexkeHHe H
3HeprodgPeKTUBHOCT
b»
Hroro 4 4 96
Koncyabranus 2
IIpomMe:xkyTouHasi aTTecTalus — 2 yaca 3a4yeT
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
Y‘H’E)KHEHV[E BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA»

CMK PI'YTHUC

Aucm 23 uz 102

6. IlepeueHb YyueOHO-METOAMYECKOr0 oOecmedeHUs] I CAMOCTOSITEJIbLHOW PadoThl
00y4aroIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Jljiss caMOCTOSITENNEHOM PabOTHI MO IUCHUIUTMHE 00YYaIONINecs] UCMOIB3YIOT CIICAYIONIee
y4eOHO-METOIMYECKOe 00ECTICUCHHE

Jlnist o4HO# popMbI 00yUeHUs

Ne Tema, TpynoemMkocTh B Y4eOHO-MeTONMYeCKOe 00ecTieYeHre
n/n aKaja.4.
1 IIpenmer, 3a1a4u, METOIBI, OcHoOBHas JIUTEpPaTypa
0a30BbIE ITOHATHS U 3HA4YCHUC,
dynxuun pecypcocbepexenus, | 1. boboBuu b. b. Ynpasnenue orxogamu: YuebHoe nocodue
CBA3b C IPYTUMH / b.b. boboBuu. - 2-e u3na., ucnp. u goi. - M.: @opym: HULL
AMCIHILTMHAMH, NHOPA-M, 2015. - 104 c.
IIACCHOUIAIA PECYPCOB M | i/ nanjum.com/bookread2.php?book=492711
Croco00B pecypcoOepeKeHuUS.
Kamactper pecypcos. aktopsi, | 2- KoHIparses B. B. Opranuzanys sHeprocoepexeHus
MOJAXOJbI U TIPUHIIUIIBI (3H€pFOM€HCIl>KMeHT). Pemennss 3SCMK-HKMK-HTMK-
pecypcocOeperxkenust 2 EBPA3: Yue6noe nocobue / Ilox pen. Konnparses B.B. -
daca M.:HUIL| UH®PA-M, 2017. - 108 c.
2 3apyOesitelii ombrT http://znanium.com/bookread2.php?book=599254
pecypcocOepeskeHusI. >
Hannonansuee mogenn 2 | 3 Mapxoukuid, S1.JI. OcHoBbI 9konoruu u
Jaca sHeprocOepexeHus [ DNeKTpoHHbIN pecypc]: yueb.mocodue.
3 OcHoBHblIe 1 anbTepHaTHBHBIe | MuHCK: Beimsiimas mxkoina, 2014. 287 c.
MCTOYHUKH SHEPrHH. http://znanium.com/bookread2.php?book=509530
fﬁfj;;gﬁf}fe IP’I a;ﬁi?;::;i’me 4. OCHOBBI IPUPOJIONONL30BaHUs: YueObHoe nocodue /
HATPY3KH H BOIISHCTRHS N.10. FlejopLeBa. - M.: HUL] UTHO®PA-M, 2014. 336 c.
(HOPMBI 1 TIpE/IEIbI) B http://znanium.com/bookread2.php?book=459890
pecypcochepexeHun JlonoTHUTEIbLHAS JTUTEpPaTypa
FOCTUHUYHBIX [IPEIIPUSITHH.
DOpMBI KOHCEPBALIWH, 1. DueprocOepekeHre B )KUIUITHO-KOMMYHATHbHOM
cOepeKeHns U OXPaHbI xo3siicTBe: YuebHoe mocodue / B.A. Komkos, H.C.
pecypcos. OTXO/IbL, BTOPHIHOE | TymaxoBa. - 2-€ u3j1. - M.: HUL MH®PA-M, 2015.
PECYPCOTIONLIOBAIE I http://znanium.com/catalog.php?bookinfo=411335
pecypcocOepexeHue. )
P —— 2. DKOHOMUKA NPHPOJONIONb30BAHUS: VYyebHoe nocobue /
MPaKTUIECKHE FX O.C. H_II/IMOBa, H.K. CokonoBckuii. - 2'6 HU3. M.: HI/IH
0coGEHHOCTH. 8 4acoB NH®PA-M, 2014. 272 c.
4 Ycroiuusoe, oteeTcTBeHHOE | http://znanium.com/bookread2.php?book=404734
OKOJIOTHINOCPECYPCOTIONBIOBA | 3~ Meromuueckne — yKa3aHHA 110 BBIIOJHEHHIO
HHUE U pecypcocOepekeHue. . 6
CHCTeMHuI 1 CHTYTHBHBL CaMOCTOSITEIILHOM pa0OThl CTYACHTOB TI0 JIUCIUTUIMHE
TIOIXO/IBI B «OcHOBBI 3HEprocOepekeHuss U HHEProdHPeKTUBHOCTIY.
pecypcochepexeHnn Crynenueckuit mopran PI'YTuC. http://students.rquts.ru/
TOCTHHUYHBIX NpEAnpusTHii. 6 | 4 XpectomaTusi (KOHCIIEKT JIEKIUI) 10 TUCIUTUITMHE
acoB «OCHOBBI SHEProcOEpeKeHHs ¥ SHEPTrOdYHEKTUBHOCTHY.
5 ITonsTue u cTpykTypa <
Crynenueckuii mopran PI'YTuC. http://students.rguts.ru/
PECYpCHOTO MOTEHIIHAAA.
Meromukn onenku pecypeos u | O- IOl Cubukun, M.IO. Cubunkun.  TexHomorus
pecypcocOepekeHust B SHEpProcOepeKeHHUs. M.: DopyM, 2010.
TOCTHHUYHOM OusHece http://www.znanium.com/bookread.php?book=214732
6 _uacos 6. T.B. AnuapoBa, M.A. Pamesckas, E.J[. CrebyHoBa.
6 HopmartusHo-11paBoBbIE ) .
JIEKTPOCHAOXKEHHE W DJIEKTPOOOOpYJAOBaHUE 3IaHUN U
OCHOBBI PECYPCOCOEpEKCHHS
2 waca coopynceHI/m VYuebuuk. M.: ®opym: HULL Uudpa-M, 2012.
7 Pecypcocbeperaromue 416 C.

TCXHOJIOTHHU U HHHOBAIIMHU B

© PI'YTHUC



http://znanium.com/bookread2.php?book=492711
http://znanium.com/bookread2.php?book=599254
http://znanium.com/bookread2.php?book=509530
http://znanium.com/bookread2.php?book=459890
http://znanium.com/catalog.php?bookinfo=411335
http://znanium.com/bookread2.php?book=404734
http://students.rguts.ru/
http://students.rguts.ru/
http://www.znanium.com/bookread.php?book=214732

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA»

CMK PI'YTHUC

Aucm 24 uz 102

TOCTUHHUYHOM OH3HECe.
KynbTypa pecypcocOepesxeHus
Y pallMOHAIILHOTO
peCypcornoib30BaHHUs.
«3eneHas» SKOHOMHUKA. 2
yaca

CymHOCTh 1 0COOEHHOCTH
pecypcocOepekeHus
OPHPOAHBIX PECYPCOB:
aTMOC(EPHO-KITMMATHYECKUX,
oporpadu4ecKux,
re0JIOTHYEeCKUX,
THAPOJIOTHYECKHX U
Ouonormyeckux 6 yacos

CymHocTs B 0COOCHHOCTH
pecypcocOepesKeHns B
MPUPOJHBIX TEPPUTOPHUAIBHBIX
KOMIUIEKCOB ¥ cucteM 4
Jaca

10

CyIIHOCTh B 0COOCHHOCTH
pecypcocOepekeHus
0O0IIIeCTBEHHBIX PECYPCOB!
KyJIbTYPHO-HCTOPUYECKHX,
COLIMAIbHBIX, 9KOHOMHYECKUX
(B T.u. HHPPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
HOJINTUKO-TIPABOBBIX,
MH(POPMALOHHBIX,
TEXHOJIOTUYECKUXH B
TOCTUHHYIHOM OM3HECe 4
qaca

11

IIpoctpancTBo 1
reorpauueckoe MoJoKeHue
KaK pecypc, CyIHOCTb U
0COOEHHOCTH UX COEPEeIKEHHS
KaK pecypca.
[TpocTpaHCTBEHHBIE CUCTEMBI U
pecypcocOepexeHue.
I'eorpaduueckue n
APXUTEKTYypPHO-TIIIAHUPOBOYHbIE
MOJXOIbI B
pecypcocOepekeHUn. 8
4acoB

12

CymHocTs, (QyHKINH,
MCTOYHMKH, TOTPEONTEIH,
TPaH3UTEPHI SHEPTHH,
0COOEHHOCTH
sHeprocoepexenus. [Ipodaemsl
9HEprocOepeKeHUsS 1 —
MMOJIB30BaHUSA. «YMHBIN JJOM» U
9KO-/IOM.
OHepro3¢peKTHBHOCTH
3aHUH, COOPYXKEHUN U
obopynoBanust. UHXMHUPHUHT B
TOCTHHUYHOM OHM3HEce
OHeproayuT TOCTHHHYHOTO
npeanpusTud. 12 gacos
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http://www.znanium.com/bookread.php?book=326458
7. AM. Adonun, FO.H. Ilaperopoanes, A.M. Ilerposa,

C.A. [IlerpoBa. DueprocOeperaronue TEXHOJOTUU B
MIPOMBIIIUICHHOCTH: YueOHoe nocodue. M.: ®opywm, 2011, -
272 C.

http://www.znanium.com/bookread.php?book=201749
8. TexHotorus TBEPABIX OBITOBBIX OTXOA0B: YueOHuk / JI.5.
IlIy6oB, M.E. CraBpoBckuii, A.B. Oneiinuk; HIT "YHuxom
CepBuc'. - M.: Anpdpa-M: UHOPA-M, 2011. - 400 c.: un.;
60x90 1/16. - (TexHonornueckuii CEPBUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnomoruss orxomoB: Yueonuk / JI.A. Illy6o, M.E.
CraBpoBckuid, A.B. Oneitnuk. - M.: Anspa-M: UTHOPA-M,
2011. - http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. IloTeHuman u OpraHM3anusi Pa3BUTHUS
TypusmMa B Yiamyprckoi PecnyOnmke: reorpadudeckuit
aHaM3 W OIeHKa Ha  0aze  reorpaduyecKux
nH(OPMALIMOHHBIX cucTeM: MoHorpadus. — Mxesck: U3n-
BO «Yamyprckuii yHusepcuter», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
Ilepeuenb pecypcoB HH(POPMALMOHHO-
TeJIEKOMMYHUKALMOHHOI ceTH « AHTEepHET»
HNHTtepHeT-pecypcamu K Kypcy
«PecypcocOepexeHno» MOTYT TMOCITYXHTh 3JIEKTPOHHBIE
JKYpHAJIbI, TIOPTAJIBI U CAUTHI.
[Topran 1o  »HeprocOEperKEeHUIO
WWWw.energosovet.ru
baza chnpaBOYHBIX, aHATUTUYECKUX M CTATUCTUUYECKUX
MaTepuaioB B obnactu sHeproddpdextuBHoctu «I'MC B
obnactu sHeprocOepekeHUs U MOBBIIIEHUS YHEPTETUYECKOM
3¢ GeKTHBHOCTHY: (iSEe.ru
[Topran  «3uepro.ru» -  DHeprodPGeKTUBHOCTH H
sHeprocoepexenue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
www.turbooks.ru
www.biznesbooks.com
[Topran 1o IHEProcOEPeKESHUIO
www.energosovet.ru
baza chnpaBOYHBIX, aHATUTUYECKUX U CTATUCTHUYECKUX
MaTepuaioB B obnactu sHeproddpdextuBHoctu «I'MC B
obnactu SHeprocOepeKeHUs U MOBBIIIEHUS YHEPTETUYECKOM
3¢ GEKTUBHOCTHY: (iSEe.ru
[Topran  «3Hepro.ru» -  DHeprodPGeKTUBHOCTH H
sHeprocoepexenue: portal-energo.ru

«QuneproCoser»:

«QneproCoBer»:
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CyIIHOCTh, NPUHIHUIIG,
METOJIBI ¥ IOAXOMIBI K
pecypcocOeperaromemy
MPOEKTUPOBAHUIO Ha
HPEANPUATHAX TOCTHHHIHOTO
CeKTopa 8 yacoB

Jiist 3a0uHOM (opMBI O0YUEHHUS

Ne Tema, TPy10eMKOCTH B Y4eOHO-MeTOAMYECKOE 00ecTieueHHe
n/n aKaa.4.
1 IHpennmer, 3a1a4u, METOEL, OcHoBHAas JUTEpPaTypa
0a30BbIE OHATHS U 3HA4YCHUC,
dyHKIIIE pecypcocbepekenus, 1. bo6oBuu b. b. YnpaBnenue orxogamu: YdyebHoe
CBA3b C APYrUMH AUCHHMIIMHAMY, | Tiocobue / b.b. BoboBuy. - 2-e u3n., ucrp. u joi. - M.:
K1acCHOHKALKA PECYPCoB U ®opym: HULL UTHOPA-M, 2015. - 104 c.
cnocobon pecypeodeperkertts. http://znanium.com/bookread2.php?book=492711
Kanactpsl pecypcoB. daktopsl,
TIOIXO/TBI 1 TIPHHIIATIBL 2. KonzparseB B. B. Opranu3zanus sHeprocoepexeHus
pecypcocbeperkenns 6 (anepromenemxment). Pemenuns 3CMK-HKMK-HTMK-
4acOB EBPA3: Yue6noe nocobue / [Tox pen. Konapartses B.B. -
2 OCHOBHBIE U aJTbTEPHATUBHBIC M.:HUL] UHO®PA-M, 2017. - 108 c.
MCTOUHHMKH SHEPTHH. http://znanium.com/bookread2.php?book=599254
JlomycTumble, paspeleHHbe, 3. Mapxoukwuii, 51.JI. OCHOBBI 3KOJIOTUU H
ONITUMAJIBHBIC U pallUOHAJIbHBIC o .
N sHeprocOepekeHus [ DNeKTPOHHBIN pecypce]:
HArpys3kKku 1 BO3ACUCTBUA (HOpMBI o
W Ipezensi) B yde6.1mocobue. MuHck: Boimiinias mxona, 2014. 287 c.
pecypcocbepeskeH I http://znanium.com/bookread?.php?book=509530
FOCTUHMYHEIX ITPEANPHATHH. 4. OCHOBBI TPUPOJIONIOIB30BaHUS: YueOHOE mocodue /
q%OPMH KOHCCpBALHH, N.IO. I'puropsesa. - M.: HULI MTHO®PA-M, 2014. 336 c.
o o b b PECYPEOB- | http://znanium.com/bookread2.php?book=459890
TXOJbI, BTOPUYHOEC
PECYPCOTIOIB30BaHHE 1 JlonoTHUTEILHAS JIATEPATYpa
pecypcoc6epe>1<eHHe. 1 3 6
Mero1010mHIeeRHE 1 . DHeprocoepexeHrne B KUIUITHO-KOMMYHATbHOM
MIPaKTUYECKHE UX OCOOEHHOCTH. )%OSSH/ICTBGI VZIIG6HOC H(])\(/:[06II—/II?/I/]_[ BI/II?—I ggXK](\)/}g’ ;_(I)ICS
12 vacos UMaxoBa. - 2-e u3jl. - M.: -M, .
4 Y CTOHUYHNBOE, OTBETCTBEHHOE U http://znanium.com/catalog.php?bookinfo=411335
IKOJIOTHYHOEPECYpCononb3oBane | 2. JKOHOMHKA MPUPOIONONb30BaHus: YuebHoe nocobue /
u pecypcocbepesenue. O.C. Illnmosa, H.K. CokonoBckuii. - 2-e u3n. M.: HULL
ot | HOPAAML 2014. 272
roctimmuHbx npeanpusmait, 10 | NitR://znanium.com/bookread2.php?book=404734
4acoB 3. Meronuyeckue  yKazaHUs [0  BBIIOJIHEHHUIO
5 TloHsATHE M CTPYKTYpa PECYpCHOTO | CAMOCTOSITEIHHOW pabOThl CTYACHTOB IO JIUCIUIIINHE
norenmyana. MeTosukn oueHkn | «OCHOBBI YHEProCOEPEKEHUs U SHEPTOIYPEKTUBHOCTI.
PECYPCOB H pecypeocGepeeiti B | Cryniepyecknii mopran PI'Y TuC. http://students.rguts.ru/
TOCTHHUYHOM OM3HECE -
10 uacos 4. XpecromaTus (KOHCIIEKT JIEKIIUH) 11O AUCIUTUIMHE
8 CYIHOCTS H 0COGEHHOCTH «OCHOBBI SHEPTOCOEPEIKECHUS U YPHEPT0IPHEKTHBHOCTH.
pecypcocGepesenns npupoausix | CTymendeckuit nopran PI'YTuC. http://students.rguts.ru/
pecypcoB: aTMochepHo- 5. 0. Cubuxkun, M.JO. Cubuxkun. TexHomorus
K”“Maquec“”x’ SHEProcOepeKeHHsl. M.: dopywm, 2010.
oporpapuueCcKux, re0JOru4eCKux, . . _
porp " http://www.znanium.com/bookread.php?book=214732
TUAPOJOTHYCCKUX 1
Guonormuecknx 10 9acos 6. T.B. AnuapoBa, M.A. Pamesckas, E./[. CrebyHoga.
9 CyLIHOCTb M 0OCOOEHHOCTH DNeKTpOCHAOKEHUE M DJIEKTPOOOOpPYAOBaHUE 37aHUN U

pecypcocOepexeHus B
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MPUPOIHBIX TEPPUTOPHATBHBIX
KOMIIJIEKCOB M CHCTEM 8
4acoB

10

CymurHoCTh 1 0COOEHHOCTH
pecypcocOepexeHus
0OIIECTBEHHBIX PECYPCOB:
KyJbTYPHO-HCTOPHUYCCKHX,
COLIMAJIBHBIX, JKOHOMHYECKUX (B
T.4. HHQPACTPYKTYPHI ¥ TPYIOBBIX
pecypcoB), MOJIIUTUKO-TIPABOBEIX,
nH(pOpPMaLMOHHBIX,
TEXHOJIOTUYECKIXH B
TOCTHHUYIHOM OM3HECEe 10
94acoB

11

[IpoctpaHcTBO U reorpaduyeckoe
MOJIOKEHHE KaK pecypc,
CYIIHOCTh U OCOOCHHOCTH HX
cOepexeHHs KakK pecypea.
IIpocTpaHCTBEHHBIE CUCTEMBI U
pecypcocOepexeHue.
I'eorpaduyeckue u
APXUTCKTYPHO-TIJIAHUPOBOYHBIC
MOJIXOIBI B pecypcocOepekeHnt 6
4acoB

12

CyiHoCTh, GYHKIMH, HICTOYHUKH,
MOTPEOUTETH, TPAH3UTEPHI
SHEPTHuHr, 0COOCHHOCTH
sHeprocoepexenus. [IpobieMsr
9HEProcOepeKeHHS U —
10JIb30BaHUA. «YMHBIN 10M» U
9KO-7I0M. DHEpro3hHeKTHBHOCTH
3/1aHUH, COOPYKEHUU U
o0opymoBanus. IHXHUHAPHUHT B
TOCTHHUYHOM OH3HECe
DHeproayauT roCTHHUYHOTO
npeanpusTus. 16 gacos

13

CylIHOCTb, NPUHIIUIIBI, METOJIBI 1
TOJIXOBI K
pecypcocbeperaromemy
NPOCKTUPOBAHHMIO HA
NPEeNNPUATHAX TOCTUHUYIHOTO
cekrtopa 8 gacom

coopykenuit: YueOnuk. M.: ®@opym: HUIL Hudpa-M,
2012. - 416 c.
http://www.znanium.com/bookread.php?book=326458
7. AM. Adonun, I0.H. Haperoponues, A.M. Ilerposa,
C.A. TIlerpoBa. DHeprocoOeperaromme TEXHOJIOTHH B
MPOMBIIICHHOCTH: Y4eOHoe mocodue. M.: ®opym, 2011,
- 272 C.
http://www.znanium.com/bookread.php?book=201749
8. TexHomorus TBEpIbIX OBITOBBIX OTXOJOB: YUEOHHK /
JL.A. ly6os, M.E. CraBpoBckuii, A.B. Oneitnuk; HII
"Vuukom CepBuc". - M.: Anepa-M: UHOPA-M, 2011. -
400 c.: nn.; 60x90 1/16. - (TexHOIOTMYECKUI CEPBHUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnomnorust orxonoB: Yueonuk / JI.S. Illy6os, M.E.
CraBposckuit, A.B. Oneitnuk. - M.: Anbdpa-M: UHDOPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanya M. A. IloTeHnman u opraHu3anusi pa3BUTHUS
Typu3smMa B Yamyprckoit Pecmybnmke: reorpadudeckuit
aHalM3 W OleHKa Ha  0a3e  reorpaduueckux
WH(POPMAIIMOHHBIX cUCTeM: MOHorpadwus. — Mxesck: M3a-
BO «YnMmyprckuil yHusepcurer», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
IIepeuyensb pecypcoB HHGPOPMALMOHHO-
TeJIEKOMMYHHKAIMOHHOI ceTn «AHTepHeT»
WuTepHeT-pecypcamu K Kypcy
«Pecypcocbepexennio» MOryT HOCTYKUTh 3JIEKTPOHHBIE
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ITopran

«Hepro.ru»
sHeprocoepexenue: portal-energo.ru

DHeprodpHeKTUBHOCT U

7. @OHI OLEHOYHBIX CPeICTB /JIs NMPOBedeHUs] TeKylleil U MPOMEeKYTOUYHOH aTTecTaluu
00y4YaIIUXCS M0 JUCHUILIMHE (MOYJII0)

7.1. IlepedyeHb KOMIIETEHIHH € YKa3aHHeM

0CBOEHHs1 00Pa30BaTeJIbHOI MPOrpaMMbl

3TanoB HUX (opMHUpPOBaHUS B Mpolecce

Ne MNupexe Conepxanue Pasznen B pesyinbraTe usyueHus pasziena JUCLHUILIUHEL,
I KOMIIEe- KOMIIETCHIIUX JUCUUIUINHBL, obecrieunBaroniero GopMUpOBaHUE KOMIECTCHINH (WX €€
TEHIIUU (mmn ee yacTH) obecreqnBaroIy 9acTH) 00yUJaIOMIUKCS TOJDKEH:
WU 5Tallbl 3HaTb YMETh BJIaACTh
thopmupoBanue
KOMIICTCHIIU
(wn ee JacTH)
1 |OKYB- | Pa3zpabareiBact | Bee Gmoku OCHOBHBIE H | NMPHUMEHSTH -
1.2 TOCTUHUYHBIE nepeoBbIe WHHOBAIIMOHHBIE | METOAAMH
MIPOJTYKTHI TEXHOJIOTMM | TpebOBaHHUS 10 | pecypcoch
TYpPHUCTCKO- pecypcocdep | pecypcocbepexe | epeKeHus,
TOCTHHUYHBIX eXKEHUS HUIO MpU | HaBBIKAMU
KOMILUIEKCOB Ha TOCTUHUYHBI | pa3paboTke MONCKa U
OCHOBE X HOBBIX MIpUMEHEH
COBpPEMEHHBIX OPEINPUsITH | TOCTUHUYHBIX ust
TEXHOJIOTUH, B 178 IIPOAYKTOB WHHOBAIU
TOM YHCIIE pOLIETypbI OHHBIX
pecypcocbepera SHEPToayauT pecypcoch
FOILIUX a eperaroiu
MIPEANPUITH X
171 cdepsl TEXHOJIOTH
TOCTETIPUUMC i B chepe
TBa u roCTeNnpuun
00111eCTBEHH MCTBA W
Oro MUTaHUs o01iecTBe
HHOTO
MUTaHUS

7.2. Onucanue nNokasarejed 1 KpUTEPHEB OLCHNBAHUS KOMIICTCHIMI HA Pa3HbIX 3TANAax
X (pOpMHPOBAHHUS, ONIMCAHME IIKAJ OLICHUBAHUA

PesyabTaT 00y4enus mo Iloxka3artensn Kpurepuii JTan ocBOeHHS
AUCHUIIJIMHE OlICHUBaAHUA OlICHUBAaHUA KOMIIETCHIIUHN
3HaHKe OCHOBHBIX U Pemrenne 3HaHNWE OCHOBHBIX U PazpabatbiBaeT
NIEPEAOBBIX TEXHOIOTUI TIpaKTHHCCKUX MePEIOBBIX TOCTHHUYHBIE
pecypcocOepekeHust sajaHuy, TEXHOJIOTHI HPOIYKTBI
TOCTHHUYHBIX Tecrnposanue, pecypcocOepeKeHust | TYpUCTCKO-
IPENPUTHI, PETIeHHe TOCTMHHUYHBIX TOCTMHHUYHBIX
CUTYyallUOHHBIX o
MpOLEAYPHI 3a1a4, pererue NPENPUITHH, KOMIIJIEKCOB Ha OCHOBE
SHEProayuTa KefcOBBIX 3aanmii, | IPOLCLYPBI COBPEMEHHBIX
NPEANpPUATHH Chepbl KOJLTOKBHYM, SHEproayuTa TEXHOJIOTHI, B TOM
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FOCTEIIPUUMCTBA U OrtBeThl HA NpeanpusaTiii chepsl | ducie
00IIeCTBEHHOTO IMCHbMCHHBIC TOCTEIIPUHUMCTBA U pecypcocOeperarmmux
IUTAHUS . 3afiaHns OO0IIIECTBEHHOTO
YMeHue npuMeHsITh IIUTaHUS .
VMHHOBAIlMOHHbBIE YMeHue npuMeHsTh
TpeOoBaHUs 1O MHHOBAIlMOHHBIE
pecypcocOepekeHUI0 TpeOOBaHUS 1O
pU pa3paboTKe HOBBIX pecypcocOepexeHnIo
TOCTUHUYHBIX IpH pazpadboTke
IIPOJYKTOB HOBBIX TOCTHHUYHBIX
Bianenue meronamu IIPOYKTOB
pecypcocOepexeHus, Bnagenue meronamu
HaBbIKaMU TOKCKA U pecypcocbepexeHus,
IIPUMEHEHHUS HaBbIKaMU IOUCKA U
MHHOBAIIMOHHBIX IPUMEHEHUS
pecypcocOeperaronux VMHHOBAIlMOHHBIX
TEXHOJIOTHI B cdepe pecypcocoeperaronmx
roCTENPUUMCTBA U TEXHOJIOTHI B cdepe
0OLIECTBEHHOI'O rocTenpUUMCTBA U
NIUTaHUS OO0IIECTBEHHOTO

NUTaHUS

KpnTeplm M IIKAJI1a OlleHUBAHMSI OCBOEHHUS 3TANOB KOMIIETEHIIUI Ha l'lpOMC)KyTO‘lHOﬁ

aTTecTaluu

Jlna onucaHus moka3aTelneld U KpUTepreB OIEHUBAHUS KOMIIETEHIIMH Ha Pa3HBIX dTanax
nux q)OpMI/IpOBaHI/Iﬂ o AVCHUILUIMHE W OIMMCAHUA IIKaJl OUCHHWBAHUSA IPUMCHSACTCA eI[HHBIfI
nonaxon B dopmate BPT, koTopas npenycmMaTpuBaeT €IMHbBIE YCIOBUS KOHTPOJISL.

Jlj1g OLIEHKH y4eOHBIX JOCTHXKEHUI 00Yy4aroIMXCsl UCIOJIb3yeTCsl 0aibHO-PEUTHHIOBAs
TEXHOJIOTHS, KOTOpasi OCHOBaHA Ha €JUHBIX TPEOOBAHMSIX K CTyJIEHTaM, MPEINOoNaralllux B
nmponecce M3ydCHHd AUCHUILIMHBI MPOXOKICHUC (1)I/IKCI/IpOBaHHOFO KOJIM4YeCTBa MCpOHpI/IHTHﬁ
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH.

BamibHO-peUTHHTOBAsT TEXHOJIOTUSI OIICHKH YCIIEBAEMOCTH CTYACHTOB OasWpyercs Ha
CIEIYIOIIUX MPUHIUTIAX:
© peaym3anil  KOMIIETEHTHOCTHOTO TIOAXOJla K pe3ylibTaTaM OOY4YeHHsT B 00pa3oBaTeIbHOM
npoiiecce;

* UIHIMBUyaJIn3aluu o0yUyeHUs;

* MOJYJIBHOM MPHUHIIUIIE CTPYKTYPUPOBAHMS YI€OHOTO MpoIIecca;

* BApUATUBHOCTH (hOPM KOHTPOJISI M THOKOW MOJICIIA OIEHUBAHHMS YCIIEBAEMOCTH CTYACHTOB;

* OTKPBITOCTH MPOLIETYP KOHTPOJIS U Pe3yIbTaTOB OLIEHKH TEKYIIeH YCTIeBaeMOCTH CTYICHTOB;

* @IMHCTBA TpeOOBaHMM, MPENbABISAEMBIX K pabOTe CTYAEHTOB B XOJI€ OCBOEHHUS MPOTPAMMBI

JUCITUTLIIAHBI,

* CTpOTOM COOJTIOICHIH

00pa3oBaTeNbHOTO MpoIecca.
bannsHO-peliTUHTOBasE cucTeMa TpeIHa3HA4YeHa JJIA TOBBIIIEHUS MOTHBAIIMU y4eOHOM

NESTEIbHOCTH CTYICHTOB, I OOBEKTUBHOCTH W JOCTOBEPHOCTH OIICHKH YPOBHS HX

MMOATOTOBKHM W MCIIOJB3YCTCd B Ka4€CTBEC OAHOTO M3 DJJICMCHTOB YIPAaBJICHUA y‘-Ie6HI>IM

nporeccoMm B yHuUBepcutere. [lomydeHue OanioB MO3BOJISET CTYASHTaM YETKO TOHUMATh

HCITOJIHUTEIHLCKOU JUCHTUITIINHBI BCEMU Y4aCTHUKaMU
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MECXaHU3M q)OpMI/IpOBaHI/ISI OLICHKHU IIO AUCHUIINIMHE, YTO HCKIIOYUT KOH(i)J'II/IKTHbIe CUTyallun
Opyd TOJTYYCHHH WTOTOBOH OIIGHKH; OCO3HAaBaThb HEOOXOAMMOCTh CHUCTEMAaTHYECKOH |
peryisipHoil pa®OThl 10 YCBOEHMIO Y4eOHOro MaTepuana; CTHUMYJIHPOBAaTh CAMOPAa3BUTUE U
camMo00pa3oBaHHe.

PeliTHrOBast OIIEHKA CTYJCHTOB 10 JUCUUIUIMHE onpenesnseTcs no 100-6amibpHoi mkane
B cemectpe. Pacmpenenenune 0amuioB pPEHTHHTOBOM OLEHKH MEXIy BHIAMH KOHTPOJIS
YCTaHaBJIMBACTCS B CIEIYIOIIEM COOTHOIICHHH:

- mocetieHue y4eOHbIxX 3ansaTuii (max 30 6amion)
- TEKYIIUH KOHTPOJIb ycrieBaeMocTy (max 70 0auioB), B TOM YHCIIE:
1 3amanue Tekymero KoHTposst (max 10 6amioB)
2 3ajaHue TeKyero Koutposs (max 10 6amioB) max
3 3aymanue TeKymniero KoHTpoiist (max 10 6amion) 100 6ani0B
4 3aaHne TEKyIIero KOHTPoJjs (max 35 6aiioB)
OOHYCHBIC PEHTHHTOBBIC OAJLTBI 32 AKTUBHOCTh HA 3aHATHUSX 110
uToram cemectpa (max 5 6amioB)

[Tocemenne neknuid (32 MCKIIOYEHHEM IIOTOYHBIX) M HPAKTHYECKUX 3aHSATHH
OLICHUBACTCA HAKOMHUTENBHO CIIEAYIOIMM 00pa3oM: MaKCHMalbHOE KOJIUYECTBO OaslioB,
OTBOIMMBIX Ha ydeT mocemaemoctu (30 OayuioB), NEMUTCS HAa KOJIMYECTBO JIEKIUH (3a
HUCKIIIOYCHHUEM HOTO'—IHI)IX) N MPAKTHYCCKUX 3aHATHHN TI0 JAUCHUIIIINHE. HOJ'IyT-IeHHOG 3HAa4YCHUC
OIpeIeTIsieT KOJIMYECTBO 0AIOB, HAOMPAEMBIX CTYACHTOM 3a OCEIICHNUE OHOTO 3aHSITHUSI.

OHGHKa YCIIEBACMOCTHU BBICTABJIACTCA 34 BBIIIOJIHCHUC 3a)1aH1/1171 TCKYLIECTO KOHTPOJIA I10
ouciyIinee. Bcero B cemectpe 4 MepoOmNpHSTHS TEKYIIEro KOHTPONS (4 «KOHTPOJBHBIX
TO‘IKI/I»), IMPUYEM BBINIOJTHEHUEC BCEX 4 SallaHI/Iﬁ TCKYHIETO KOHTPOJA ABIACTCA 00s13aTeJILHBIM
JUIS CTY/ICHTA.

PGSYJ'II)TaTI)I TCKYIICTO KOHTPOJIA YCICBACMOCTH YUYUTBIBAIOTCA IIPU BBICTABJICHUU
OLIEHKHU B X0J1€ IPOMEKYTOYHON aTTeCTallHH.

Jns momycka K MPOMEXKYTOUHOM aTTeCTallMy OOYYarOUIUHCs JOJHKEH BBITIOJIHUTH BCE
MEpONPHUATHS TEKYLIEr0 KOHTPOJIS MO TUCHMIUIMHE (HE UMETh 3aJJ0JDKEHHOCTeHM Mo Tekyuei
KOHTPOJIIO YCIIEBA€MOCTH) ¥ HAOpaTh B 0011IeH CII0KHOCTH HEe MeHee 51 Oana.

[lepeBon pENTHHrOBBIX OalioB B MTOTOBYHO S5 — OaIbHYIO MIKATy OIEHKY

OCYIIECTBIISIETCS B COOTBETCTBUM C TAOJIHIICH.
banasr ABTOMaTHYECKAs OIl€HKA banner | baniast O6mas
3a 3a 3a cymma | Mrorosas oneHka
ceMecTp 3aHCT | JICaMeH 3a4eT | HK3aMeH | OaoB
90-100* | 3auet | 5 (OTIMYHO) - - 90-100 | 5 (oTmuHO)
71-89* | 3auer | 4 (xopo10) - 0-20 géjgo g Eziﬁgggg)

3 51-70 | 3 (YIOBIETBOPHUTEIHHO)
51-70* | 3auer - 0-20 71-89 | 4 (xoporo)

(YIOBIETBOPUTEIHHO) 90 5 (oTiHHO)
>0 1 HEJIOMYCK K 3a4eTy, SK3aMEeHY | - - 0w (ZHey,JIOBJ'IeTBOpI/ITeJ'IBHO),
MeHee MeHee

He3auer

* IIpH YCJIOBUH BBIITOJIHCHUS BCCX 3aJaHui TCKYIICTO KOHTPOJIA YCIICBACMOCTHU
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Buabl cpeacTB onleHMBaHMS, IPUMEHsIEeMbIX NPH NPOBEJACHUM TEKYLIEero KOHTPOJIs
U IIKAJbl OLEHKH YPOBHSI 3HAHMIi, YMEHHIl U HABBIKOB NPH BBINOJHEHHH OTAEJIbHBIX
(hopM TekyLIero KOHTPOJIst

Cpeocmeo oyenusanus — KoJITOKBUYM

IIIkaja OeHKH YPOBHS 3HAHHMI, YMEHUI M HABBIKOB

ome Kpurtepun ouennBanust IToxka3aTesu oneHMBAHUS
HKa
- IIOJIHO PacKpbITO - Obyuaromuiics
coJepKaHue MaTepuaa; MOKa3bIBACT BCECTOPOHHHUE u
- MaTepuan U3JI0KEH | TTyOOKMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuraa,
IOCJIEIOBATEIILHOCTH, - YBEPEHHO
- IPOAEMOHCTPUPOBAHO OpUEHTHpYETCS B  MPOOIEMHBIX
CHUCTEMHOE Hu riryookoe 3HAHUE | CUTYyalMsIX;
IIPOrpaMMHOI0 MaTepHaia; - JEMOHCTPUPYET
- OKa3aHo yMEHUue CIIOCOOHOCTD IPUMEHATH
WILTFOCTPUPOBATH TeopeTUYeCcKue | TCOPETUYCCKUEC 3HAHMS IS aHaIu3a
MOJIOKCHHUSI KOHKPETHBIMH — MPUMEpaMH, | IPAKTUYECKUX CHUTyalluH, JeNarh
MIPUMEHATH UX B HOBOHM CUTYallUU; IIPAaBWJIBHBIE BBIBOJBI, IIPOSABIISIET
— POAEMOHCTPUPOBAHO TBOPUYCCKHUC CIIOCOOHOCTH B
YCBOCHHEC paHnee W3y4YEHHBIX | IOHUMAaHWH, H3JI0KCHUU nu
B, COIYTCTBYOLITHX BOIIPOCOB, | UCTIOJIb30BaHUH [IPOrPaMMHOTO
9-10 6amios | CPOPMHPOBAHHOCTh " YCTOWUYMBOCTh | MaTCpHaa,
KOMIIETECHIIMH, YMEHUN U HaBBIKOB; - MOATBEPKIAAET
- OTBET po3By4aj | IOJTHOE OCBOCHHE KOMIIETEHITUH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- IIPOJAEMOHCTPHUPOBaHA
CIIOCOOHOCTH TBOPYECKU IIPUMEHSTH
3HAHUE TEOpUHU K pELIEHUIO
npodeccCHOHANBHBIX 3a]1a4;
- JONYyILIEHBI OJHAa — JIBE
HETOYHOCTH pu OCBEIIICHUH
BTOPOCTENEHHBIX  BOIPOCOB, KOTOPEIE
HCIIPABIIIOTCS 110 3aMEYaHUTO
- BOIIPOCEHI U3JIararoTCs - oOyuaroruiics
CUCTEMATU3UPOBAHO U MOCIEA0BATEILHO; MOKa3bIBACT MOJIHOE
- NPOAEMOHCTPUPOBAHO 3HAHUETIPOTPAaMMHOI'0  Marepuala,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM HUJOIOJHUTEILHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y TI0KA3aTeJIbHBIN XapakTep; — JAeT MOJIHBIE OTBETHI
- OTBET  VYJOBJETBOPSET B | HA TEOPETHUYECKUE BOMPOCHI ounera
OCHOBHOM TpeOOBAaHUSM Ha OIEHKY «5», HO | H JOIOJIHUTEIILHBIC BOIIPOCHI,
«», IIpA 3TOM UMEET OAUH U3 HEJOCTATKOB: JoIycKas HEKOTOPbIE HETOYHOCTH,
7-8 bannos - a) B U3IO0XCHHU JOIYIIEHBI - HPaBHIILHO
HeOobpIIMe TPOOENbl, HE WCKa3WBIIUE | IPUMEHSET TEOPETHIYECKHE
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COJIep>KaHue OTBETA;
0) IomyIieHbl OJWH — JIBa
HEJ0YeTa TMPU OCBEIICHUU OCHOBHOTO
COJICp)KaHUsl OTBETA, HCIIPABJIICHHBIC I10
3aMEUYaHUIO TPETo1aBaTels;

B) JIONYIICHBI OIIWOKA WIH
0ojiee JBYX HEIOYETOB IPU OCBEIICHHUH
BTOPOCTETICHHBIX ~ BOIIPOCOB,  KOTOPBIE
JITKO ~ HUCHPABIAIOTCA 10  3aMEYaHHIO
MpernoaaBaTes

MOJIOKEHHUS K OLEHKE MPaKTUYECKUX
CUTYallU;
- JEMOHCTPUPYET
YPOBEHb OCBOEHUS
51 B LIEIIOM
OCBOEHUE

IIPEyCMOTPEHHBIX

XOPOILIUMA
Marepuaia
HNOATBEPKIAET
KOMIICTCHITHH,
MIPOTrpaMMoOit

«3»,
5-6 6ayuoB

HETIOJTHO
HETIOCJIC/IOBATEIILHO
coZiep)KaHue MaTepuana,
ob1ree MMOHUMaHHE BOIIpOCa u
MIPOAEMOHCTPHUPOBAHBI YMCHHSI,
JOCTaTOYHBIC Ui NAIBbHEHIIEro YCBOCHUS
Marepuana,

Win
PacKpbBITO
HO I[I0Ka3aHO

YCBOEHBI OCHOBHBIC
KaTeropuu IO pacCMaTpuBaeMOMY H
JIOTIOJTHUTEIIbHBIM BOIIPOCAM;

MMEJINCh 3aTPyAHEHUS WU
JONYIIEHbl  OMMOKM B  ONpeAeNieHUN
MOHATUH, WCIOJIb30BAaHUHA TEPMHUHOJIOTHUU,
HCIIPABJICHHBIE rnocie HECKOIBKHX
HABOJSIIUX BOIIPOCOB;

P  HENOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTH
KOMIICTEHIIUM, = YMEHMH W  HaBBIKOB,
CTYICHT HE MOXET MPUMEHHUTh TEOPHUIO B
HOBOW CUTYallUU;

MPOAEMOHCTPUPOBAHO
YCBOECHHME OCHOBHOM JIMTEPATYPhI

- oOyyJaronuics
IIOKa3bIBaeT 3HaHHE OCHOBHOT'O
MmaTepuana B o0beMe,
HEOOXOOUMOM JUISl  IPEACTOALIEH
npodeccuoHaNbHON AEATEIBHOCTH;
npu  OTBETE  Ha
BOIIPOCHI ouiera u
JONOJHUTEIbHBIE  BONPOCHI  HE
JIOIyCKaeT TrpyObIXx omuOOK, HO
VCTIBITBIBACT 3aTpyIHEHUS B
II0CJIEIOBATEIBHOCTH ux
U3JI0KEHHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIOCOOHOCTh
NPUMEHATh TEOPETHUYECKUE 3HAHMS
IE aHanamn3a MPaKTUYECKHUX
CUTYaLNI;

— MOATBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPEAYCMOTPEHHBIX TTPOrpaMMoOi Ha

MUHUMAJIBHO JOITYCTUMOM YPOBHC

«2»
1-4 6anna

HE  PACKpBITO  OCHOBHOE
coziep’kaHue y4eOHOro MaTepuaa;
OOHapyKE€HO HE3HAHUE WM
HeMOHUMaHue OoJbilell WM Haubosee
BaYKHOM yacTH yueOHOr0 MaTepuara;
JOMYyIIeHbl  OWIMOKH B
OTIpeIeIeHu U MIOHSATHH, npu
WCTIOJIb30BAaHUU TEPMHHOJIOTHH, KOTOPBIC
HE  MCIpaBlIEHBl  TOCIE  HECKOJIbKHX
HABOJISIIIIUX BOIIPOCOB.

HE c(OpMHPOBAHBI
KOMIIETEHIH, YMEHHS U HaBBIKH.

oOyyJaronuiics uMeer

CYLIECTBEHHbIE MPOOENbl B 3HAHUAX

OCHOBHOT'0 y4yeOHOro mMarepuaia 1o

JVCIIATUTHHE;

croco0eH
u

HE

apryMEHTHPOBAHO
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararhb,
JIONyCKaeT rpyOble  OmMMUOKH B
OTBETaX, HEMPABHIBHO OTBEYAET Ha
3aJaBaeMble BOIIPOCHI WIn
3aTPYAHSETCS C OTBETOM;

HE MOJITBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPEYCMOTPEHHBIX POTPaMMON
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Cpeocmeo oyenusanus — Kelicol

IIlkana oOWEeHKH YPOBHS 3HAHWH, YMEeHMH ¥ HaBBIKOB IIPM pelIeHHMH KelcoB
(cUTyauMOHHBIX 3a/1a4)
Ipenen 30 MuH.
AJUTEJbHOCTH
KOHTPOJIs1
Kpurepun — ObUI0 CPOPMYNIMPOBAHO M NPOAHANHUZUPOBAHO OOJBIINHCTBO
OLIeHKH npobJeM, 3aJI0’KeHHBIX B Kelice (3aaade);
— OBUIM NIPOAEMOHCTPUPOBAHbI aJCKBATHBIE AHAJIUTUYECKUE METObI
pH pabote ¢ nHMOPMAIIHCIH;
— 6I)IJII/I HCIIOJIB30BaHbl AOIIOJHUTCIIbHBIC HWCTOYHUKHU I/IH(I)OpMaHI/II/I
JUTSI pelieHus Keiica(3amaan);
— OBLTH BBITIOJIHEHBI BCE HEOOXOIMMBIE PACUETHI;
— IIOATOTOBJICHHBIC B Xoae PCHICHUA Keiica AOKYMCHTBI
COOTBETCTBYIOT TPEOOBAHUSIM K HUM IO CMBICITY U COJICPIKAHHIO;
— BBIBOJIBI 00OCHOBAHBI, apPT'yMEHTHI BECOMBI,
— CHACJIaHBbI CO6CTBCHHI)I€ BbIBOABI, KOTOPBIC OTIWYAOT AOaHHOC
peuleHue Keca oT JpYrUX PeLeHUH
Iloxa3zaresn max 10 Gamnos
OLIEHKHU
«5», ecam (9 — MOJIHBIA, OOOCHOBAaHHBIM OTBET C TPHMEHEHHEM HEOO0XOIUMBIX
10) 6a10B HCTOYHHUKOB

«4», ecam (7 —
8) 6amnoB

HETOJIHBIH OTBET B 3aBUCHMOCTH OT ITPABUIILHOCTH U MTOJHOTHI OTBETA:

- HC GBUII/I BBITIOJIHCHBI BCE HeO6XOI[I/IMBIe PacyCThI;

- He ObUIO CHOPMYJIMPOBAHO M MPOAHATHM3UPOBAHO OOJBITUHCTBO
npo0JieM, 3aJI0)KEHHBIX B Keice;

«3», ecan (5 —
6) 6as10B

HEIOJIHBIM OTBET B 3aBUCUMOCTH OT IIPABWJIBHOCTH U IOJIHOTHI OTBETA:

- He OBUIM NPOJEMOHCTPHUPOBAHBI AaJICKBATHbIE AHAIUTHYECKHE
METOABI IIpH padoTe ¢ nHpopManueii;

- He ObUIM TOJTOTOBJICHHBIE B XOJI€ PEUICHUS] Keiica JOKYMEHTHI,
KOTOpBIE COOTBETCTBYIOT TPEOOBAHUAM K HUM I10 CMBICITY U COJEPKAHHUIO;

- He ObUTM cjelaHbl COOCTBEHHBIE BBIBOJBI, KOTOPbIE OTJIMYAIOT
JIAHHOE pelIEHUE Kelca OT JPYrUuX PELICHUM

Cpeocmeo oyenusanus — TPEHUHT

IIxana olleHKH YPOBHA 3HAHMI, YMEHHId M1 HABBIKOB

Kpurepun onennBanns 0aJLJIBI

qTO

(TprBOANIHCH
JTOKA3bIBAIOIIINE 3TO)

CTyneHTsl  MpPOJIEMOHCTPHUPOBAIIH, 3-2-1-0
YCBOSIEMBII Marepuali MOHSAT
JIOBOJIEI, 00BsACHEHHUS,

M3ydaeMoro marepuaia (MOI'yT BBICKa3aTh
BepOaITBHO,
KOHCTPYHPOBAaTh HOBBIH
TTO3UIINIO)

CryaeHTsl MOCTUTIIU CMBICII 3-2-1-0

YECTKO n HNIn

HOBYIO

SICHO,
CMBIC]I,

CTyJeHThI MOTYT COTJIACOBATH CBOIO 3-2-1-0
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Aucm 33 uz 102

NO3UIMI0 WM JEWCTBHS OTHOCHTEIHHO
o0cyxaeMoi IpoOIeMbl

CryneHTsI
YMEHHUE JaBaTb YETKUM W OJHO3HAYHBIN

MPOIEMOHCTPUPOBAITH

OTBET
Cpeocmeo oyenusanus —IlpakTuueckas 3agaya.
IIxaJjia OLleHKU YPOBHS 3HAHMIi, YMEHHIi M HABBIKOB
ole Kpurtepun ouennBanust IToxka3aTesu oeHMBAHUS
HKa
— TIOJTHO PacKphITO — OO6yuarommiics
COoJZlepKaHue MaTepuaa, IIOKa3bIBAE€T BCECTOPOHHUE 51
- Marepual U3JI0KEH | TTyOOKHMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONPEAEICHHOM JIOTMYECKOW | MaTepuana,
IOCJIEAOBATEIBLHOCTH; - YBEPEHHO
- NPOAEMOHCTPUPOBAHO OpUEHTHpPYETCS B  NPOOJIEMHBIX
CHCTEMHOE 5 riryookoe 3HaHUE | CUTYalusIX,
IPOrpaMMHOI0 MaTepuaa; - JEMOHCTPUPYET
- MOKa3aHo yMEHHUE | CIIOCOOHOCTD IIPUMEHSATh
HJLTIOCTPUPOBATH TEOpPETHYECKUE | TCOPCTUYCCKHUE 3HAHUS JUIs aHalIn3a
HOJIOKCHUS] KOHKPETHBIMU  IIPUMepaMu, | IIPAKTUYECKUX CHUTYalluH, Jelarh
MPUMEHSATh UX B HOBOM CUTYyalluU; NPaBUWIBHBIE BBIBOJBI, IIPOSABICT
— OPOAEMOHCTPUPOBAHO TBOPYCCKHC CIIOCOOHOCTH B
YCBOCHHE panee W3y4YEHHBIX | IOHUMAaHNH, H3JI0KCHUUN u
«5», COIMYTCTBYIOLINX BOIIPOCOB, HCIIOJIBb30BaHUU mporpaMMHOro
9-10 6amtos | CPOPMHUPOBAHHOCTH U YCTOMYMBOCTH | MaTCpHaa;
KOMIIETECHIINM, YMEHUN U HAaBBIKOB; - IIOATBEPKAAET
- OTBET npo3Byyan | IOJHOC OCBOCHHE KOMIICTCHIIHH,
CaMOCTOSITEIBHO, oe3 HaBoIgmux | HPEAYCMOTPECHHBIX HPOFpaMMOﬁ
BOIIPOCOB;
- MIPOJEMOHCTPUPOBaHA
CIOCOOHOCTh TBOPYECKU IIPUMEHSTH
3HaHUE TEOpUU K pELIECHUI0
npodecCHOHANIBHBIX 3a]1a4;
- JOIyIIEeHbl OJHAa — JIBE
HETOYHOCTH pu OCBEIIEHUHU
BTOPOCTEIIEHHBIX  BOIPOCOB,  KOTOpPEIE
HCIIPABJISIOTCA 10 3aMEYaHUIO
- BOIIPOCEI H3J1araroTcs - oOyuaromuics
CHCTEMATU3UPOBAHO U IIOCIEI0BATEIBHO; IIOKa3bIBAECT [IOJIHOE
- IIPOIEMOHCTPUPOBAHO 3HAaHUEIIPOTPAMMHOI0  MaTepuasia,
yMEHHE aHAIM3UPOBATh MaTepHaj, OAHAKO | OCHOBHOM WJOTIOJTHUTEIBHOU
HE BCE BBIBOJIbI HOCST apryMEHTUPOBAHHbBIN | IMTEPATYPHI;
U IOKA3aTeJIbHBINA XapakTep; - JlaeT MOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUYECKHE BOMPOCHI OMIETa
OCHOBHOM TpeOOBAaHUSM Ha OLIEHKY «5», HO | B  JIOTIOJIHUTEIIbHbBIC BOIIPOCHI,
«4», IIPY 3TOM UMeEET OJUH U3 HEAOCTATKOB: JIOITyCKast HEKOTOPBIE HETOYHOCTH;
7-8 bayoB
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a) B H3JIO)KEHUU JIOMYIIEHbI
HeOoyibIIie TPOOEbl, HE HCKA3UBIIHE
COJIep>KaHuE OTBETA;

0) IomyImieHbl OJWH — JIBA

PaBUIILHO
MpPUMEHSET TEOPETHYCCKHUE
MOJIOKEHHUS K OLEHKE MPAKTUYECKUX
CUTYallU;

«3»,
5-6 6amnoB

HEoYeTa TMPU OCBCIICHHH OCHOBHOTO - JEMOHCTPUPYET
coJiepKaHUsi OTBETAa, MWCIPABICHHBIE MO | XOPOLIUI YPOBEHb OCBOCHUS
3aMEYaHMIO TIPETI01aBaTelIs; MaTepuaia n B LIEJIOM
- B) JOMYIICHBI OMMOKAa WK | MOATBEPKIACT OCBOCHHE
Ooslee JBYX HEIOYCTOB IPU OCBEIICHHM | KOMIIETEHIMH, IPELYyCMOTPEHHBIX
BTOPOCTEIICHHBIX  BOIIPOCOB,  KOTOpBIE | IPOrPaAMMOM
JIETKO  HMCHPABJISIIOTCA IO  3aMEYaHUIo
MIPETNo1aBaTelis
- HEMOJIHO WIn - oOyuarouiics
HETOCJIEI0BaTSILHO PACKpBITO | MOKa3bIBAET 3HAHHE OCHOBHOT'O
colepKaHUE MaTepHaia, HO IIOKa3aHO - Matepuana B o0beMme,
ob1ee NMOHMMAaHHNC BOIIpoca U | HEOOXOOUMOM 1A NpeJICTOSIIEN
MIPOAEMOHCTPHUPOBAHEI YMEHHS, | mpodecCHOHAIBHOMN NeSTeIPHOCTH;

JOCTAaTOYHBIC JJIA naaneﬁmero YCBOCHMUA
MaTcpHraia,

OCHOBHBIC
u

YCBOEHBI
KaTeropu MO  paccMaTpuBaeMOMY
JIOTIOJTHUTEIILHBIM BOIIPOCAM;

WMEJNUCh 3aTPyIHECHUS WIIH
JOMYIIEHbl ~ OMMOKU B  OMNpPEACIICHUU
MOHATUH, HUCIIOJIB30BAaHUUA TEPMHUHOJIOTUU,
HCTIPABJICHHBIE mmocie HECKOJIBKHX
HaBOJSAIIUX BOIIPOCOB;

NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBIICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTH
KOMIICTEHIIUM, YMEHMH U  HaBBIKOB,
CTYICHT HE MOXET MPUMEHUTh TEOPUIO B
HOBOW CUTYaIlUU;

MIPOJAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPHI

- npu  OTBETE
BOITPOCHI Onnera
JIOTIOJTHUTEBHBIE  BOIIPOCHI
JIOTIYCKaeT TpyObIX OMIHOOK,
UCTIBITHIBACT 3aTpyAHEHUS
IIOCJIC/I0BATEIIEHOCTH

H3JI0KCHUS,

Ha
u
HE
HO
B
ux
- HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIOCOOHOCTh
NPUMEHATh TEOPETHUYECKUE 3HAHMS
JUTSt aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYyCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JIOITYCTUMOM YPOBHE

«2»
1-4 6anna

HE  PACKPBITO  OCHOBHOE
coJiep>kaHue y4eOHOTO MaTepuana;
0OHapy)XKEHO HE3HaHUE WIH
HENMOHHMaHHe OoJbplIed win Haubojee
BKHOM YacTH y4eOHOTO MaTepHana;
JIOTYIIIEHBI OILIINOKH B
OIIPECIICHUN MTOHATHUH, npu
WCIIOBb30BAaHUU TEPMHHOJIOTUU, KOTOPHIE
HE  WCHOPABJICHBl  IOCIE  HECKOJbKHX
HaBOJISLIUX BOIPOCOB.

HE c(hOpMUPOBAHBI
KOMITETCHIINH, YMEHHUS U HaBBIKH.

oOyJaromuiicss umeer

CYIIIECTBEHHBIE TIPOOEIBI B 3HAHUSIX

OCHOBHOTO y4eOHOTO Marepuaja Imo

JUCIUATUTHHE;

croco0OeH
n

HE
apryMEeHTHPOBAHO
MIOCJIEZIOBATEIBHO  €r0  M3JIararh,
JOTycKaeT rpyOble OmuOKH B
OTBETax, HEIPaBWJIbHO OTBEYAET Ha
3a/1aBacMble BOIIPOCHI WIH
3aTPYyIHAETCS C OTBETOM;
HE MOATBEPKIaeT
KOMIICTCHITUH,

OCBOCHUC
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‘ IIPEAYCMOTPEHHBIX ITPOrpaMMoit

Cpedcmeo oueHusaHuUsi — KOMOMHUpOBaHHas — 2 Borpoca/l 3agada
71 oueHnBaHusg BOPOCOB

oue Kpurtepun ouennBanust IToka3aTesu oeHMBAHMS
HKA
- IIOJIHO PacKpbITO - Obyuaromuiics
COZIEpKaHUE MaTepralIa; MOKa3bIBACT BCECTOPOHHUE Hu
— Marepual W3JI0XKeH | TIIyOOKHE 3HAaHHWS IMPOrpaMMHOTO
rpaMOTHO, B ONPEACICHHON JIOTMYECKOW | MaTepuraa,
MOCJICIOBATEIILHOCTH; - YBEPEHHO
— MPOJIEMOHCTPUPOBAHO OpUEHTHpYETCS B  MPOOIEMHBIX
CHUCTEMHOE u riryookoe 3HaHUE | CUTyalusX;
MPOTPaMMHOTI0 MaTePHUAala; - JEMOHCTPUPYET
— IOKa3aHOo yMeHHe | CIIOCOOHOCTh MPUMEHSTh
WJUTFOCTPUPOBATH TEOPETHUYECKHE | TEOPETUYECKUE 3HAHMA JIUIS aHalu3a
MOJIOKCHHSI KOHKPETHBIMH  MPUMEpaMH, | IPAKTUYECKUX CHUTyalu#, JelaTh
MIPUMEHATH UX B HOBOH CUTYallUH; MPAaBUJIBHBIE BBIBOABI, IIPOSBISET
_ IPOJEMOHCTPUPOBAHO TBOPYECKHUE CIIOCOOHOCTH B
YCBOECHHE panee W3y4YEHHBIX | [IOHUMAaHWH, H3JIOKCHHUH "
<5, COITYTCTBYIOIIHX BOIIPOCOB, | UCIIOIB30BAHUH MPOrpaMMHOTO
16-20 c(OpMHPOBAHHOCTH 174 YCTOWUYMBOCTh | MaTCpHaa,
6aIUIOB KOMIIETEHIINI, YMEHUI U HAaBBIKOB; - TOJITBEPKIAET
- OTBET npo3Bydai | HOJHOE OCBOCHHE KOMIICTCHIIMH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH TBOPYECKHU IIPUMEHSATH
3HAHUE TEOPUU K pELUICHUIO
npodeccCHOHANBHBIX 3a]1a4;
- JIOMYIIEHbl OJHA — JIBE
HETOYHOCTH pH OCBELICHUU
BTOPOCTEIEHHBIX  BOIPOCOB,  KOTOpPHIE
HCIIPABJISIFOTCA MO 3AMEYAHUTO
- BOIIPOCHI HU3J1araroTCs — oOyuatroruiics
CHCTEMATU3UPOBAHO U IMOCIIEN0BATENIBHO; MOKa3bIBACT IOJIHOE
- MPOJIEMOHCTPUPOBAHO 3HAHUENIPOTPAMMHOTO  MaTepuana,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM HUJOIIOJHUTEILHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y TI0KA3aTeJIbHBIN XapakTep; - JIa€T TIOJIHBIE OTBETHI
- OTBET  YIOBIETBOPAET B | HA TEOPETUYECKHE BOIPOCHI Omiera
OCHOBHOM TpeOOBAaHUSM Ha OIEHKY «5», HO | H JOTIOJTHUTEIIbHBIE BOIIPOCHI,
«d», IPU 3TOM UMEET OJIUH U3 HEJOCTATKOB: JOIIYCKasi HEKOTOPBIE HETOUYHOCTH;
10-15 - a) B U3I0XCHHU JOIYIIEHBI - HPaBHILHO
baios HeOonbIme TPoOenbl, HE HWCKA3WUBIIHUE | IPUMCHSICT TEOpPETUYIECKHUE

CoJiep>KaHue OTBETA;
— 0) IomymieHbl OJWH — JIBa
HEeJodeTa TPH OCBEIIEHHH OCHOBHOTO

MIOJIOYKEHUS K OLIEHKE ITPAKTUYECKUX
CUTYAaLNil;
- JEMOHCTPUPYET
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Aucm 36 uz 102

coJiepKaHUsi OTBETa, MWCIPABICHHbBIE IO
3aMEUYaHUIO MIPENoJaBaTelIs;

- B) JIOMYIICHBI OIIMOKA WIIN
Oojiee JBYX HEIOYETOB NPH OCBEUICHUU
BTOPOCTETICHHBIX  BOIPOCOB,  KOTOPBIE
JICTKO  WCOPABIAIOTCA MO  3aMEYaHUIO

XOPOLLHUA YPOBEHB OCBOCHUSL
MaTtepuaia u B LEJI0M
MIOATBEPKIAET OCBOCHHE
KOMIIETEHLIUM, IPELyCMOTPEHHBIX
IpOrpaMMon

KaTeropuu IO  pacCMaTpuBaeMOMY H
JIOTIOJTHUTEIIbHBIM BOIIPOCAM;

- MMEJINCh 3aTpyAHEHUS WU
JIONYIIEHbl  OMMOKM B  ONpeAeNiCHUN
MOHATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHUU,
HCTIPaBJICHHBIE rocie HECKOJIBKHX
HaBOJSILIUX BOIIPOCOB;

- NpU  HEMOJHOM  3HAHUU
TEOPETUYECKOTO  Marepuana  BBbISBIICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTH
KOMIICTEHIIUM, YMEHMH U  HaBBIKOB,
CTYZICHT HE MOXET MPUMEHHUTh TEOPHUIO B
HOBOW CUTYallUU;

— MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPBI

«3»,
6-10 6amtoB

IPEenoaaBaTels
- HETIOJIHO W - o0y4Jaromuincs
HEIOCIIEI0BATENLHO PACKpBITO | IOKa3bIBAET 3HAHUE OCHOBHOI'O
COZICp)KaHME MaTepHana, HO IIOKa3aHo - Marepuaia B o0beme,
ob1ee HNOHUMAaHUE BOIIPOCA U | HeOOXOIUMOM Ul  MPEJCTOSIIEH
IIPOAEMOHCTPUPOBAHBI YMEHHUS, | Tpo(heCCHOHAIBHON JAESITeNbHOCTH;
JOCTAaTOYHbIE JIsi JAJbHEHINEro yCBOCHUS - npu  oTBeTE  Ha
MaTepuaia, BOIIPOCHI ounera U
- YCBOECHBI OCHOBHBIC | TONOJIHUTEIbHBIE  BONPOCHl  HE

JIOIyCKaeT TrpyObIXx omuOOK, HO
UCIIBITHIBAET 3aTpyAHEHUs B
MOCJIEIOBATEILHOCTH ux
U3JI0KEHUS;

- HE B IIOJHOM Mepe
JIEMOHCTPHPYET CIOCOOHOCTH
OPUMEHATh TEOPETHUYECKUE 3HAHMS
TUTSt aHanamn3a MPaKTUYECKUX
CUTYaLH;

— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYyCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JOITYCTUMOM yYPOBHE

- HE  PACKpBITO  OCHOBHOE
coziep’kaHue y4eOHOro MaTepuaa;

- OOHapyKE€HO HE3HAHUE WM
HeroHUMaHue OoJbilell wiM Haubosee
BaYKHOM yacTH yueOHOro MaTepuaa;

- JOMYyLIeHbl  OWMOKH B

» OTIpeIeIeHu U MIOHSATHH, npu
1-6 Gayyta | KICTIOJI30BAaHUH TEPMUHOJIOTHH, KOTOPBIE
HE  MCIpaBlIEHBl  TOCIE  HECKOJIbKHX
HABOJISIIIIUX BOIIPOCOB.

- HE c(OpMHPOBAHBI
KOMIIETEHIH, YMEHUS U HaBBIKH.

- oOyyJaronuiics uMeer
CYLIECTBEHHbIE MPOOENbl B 3HAHUAX
OCHOBHOI'0 y4yeOHOro mMarepuaia 1o
JVCIIATUTHHE;

- HE crocodeH
apryMeHTHPOBAHO u
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararb,
JIONyCKaeT TrpyOble  OmMMUOKH B
OTBETaX, HEMPABHIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI WUIIN
3aTPYIHSIETCS C OTBETOM;

- HE IOJTBEPKIAET
OCBOCHHE KOMIIETEHITUH,

MIPEAYCMOTPEHHBIX ITPOrpamMMoit

I[J'Iﬂ OLICHKH pCHICHHA 3aJa4n

IIpenes nIUTENBHOCTH KOHTPOJISA 30 muH.
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Kpurepum onenku

ObUT0  CPOpPMYIHpPOBAaHO  YETKOE
peleHne, TOCTPOSHHOE Ha CPABHUTEIHLHON OLEHKH
XapaKTePUCTUK Pa3HBIX TUIIOB JIAMIIOYEK;

- ObuTH MIPOAEMOHCTPUPOBAHBI
aJICKBaTHBIC aHATMTHIECCKUE METOBI TIpU padoTe ¢
nHpOpMaLIUEi;

— OBbUIM HWCHONB30BaHbl AOTIOIHUTEIbHEIE
HCTOYHUKHU MH(DOpMAIINH;

BBIBOJIBI  OOOCHOBAHBI,  apryMEHTBI

BCCOMBI,
— chelaHbl  COOCTBEHHBIE  BBLIBOJBI,
KOTOpBIE OTJIMYAIOT NaHHOE PEIICHHE MO3TOBOTO

HITYypMa OT APYTUX PEIICHUN

IToka3aTeu OllEeHKH

max 10 6aytoB

«5», ecaiu (9 — 10) 6as10B

TIOJTHBIH, 000CHOBaHHBIN OTBET C
HpI/IMCHeHI/IGM HCO6XOI[I/IMI)IX NCTOYHUKOB

«4», ecaiu (7 — 8) 6a10B

HeHOJ’IHI)II\/'I OTBET B 3aBUCUMOCTH oT
MPABUJIBHOCTH ¥ TIOJTHOTHI OTBETA!

- He OBUIM BBIIIOJIHEHBI BCE HEOOXOIUMBIE
pacuersr;

- OBUIM TOJTyYeHBI HE TOYHBIC PE3yJIbaThI,
CTYJICHT HE MOXET OJHO3HAYHO OTBETHTh Ha
BOTIPOCHI

«3», ecaiu (5 — 6) 6a/L10B

HETOJIHBIE  OTBET B  3aBHCHMOCTH  OT
MPABHJIBHOCTH U TTOJTHOTHI OTBETA!

- He ObUIM  TPOJEMOHCTPHPOBAHBI
a/IeKBaTHBIC aHATMTUYECKUE METOABI Mpu pabdoTe ¢
nH(popMaIueii;

- He OBUTH cJieTIaHbl COOCTBEHHBIE BBIBOIBI,
KOTOpbIE OTJIMYAIOT JaHHOE peLIeHHe 3aJadH,
CTY/ICHT HE TOJIyYHJI IPAaBUIBHOTO OTBETA B 3aJ1a4e

Buabl CpeaACTB OICHUBAHUA, NMPHMEHSACMbLIX IIPH IPOBECACHUHU HpOMe)l(yTO‘lHOﬁ

aTTeCTAalui U IIKAJbI OLCHKHU YPOBHS 3HaHHﬁ, yMeHHi;I U HABBIKOB IIPA X BBINMOJTHCHUU

VYeTHbII onpoc
Ixana oueHKH YPOBHA 3HAHMI, YMEHH M HABBIKOB NPHU YCTHOM OTBeTe

ome
HKa

KpuTepun onennBanus

Tloxa3zaTen oeHNBAHUSA

- IIOJIHO PaCKpBITO
COACPIKAaHUC MaTCpuaia,
- Marepuail M3JI0KEH

IPAMOTHO, B OIPEAEICHHON JIOTHYECKOU
MIOCJIE0BATEIBHOCTH;

- MIPOJIEMOHCTPUPOBAHO
CUCTEMHOE u riryookoe 3HaHHE
IPOrpaMMHOTO MaTepuana;

- TOYHO UCIOJIb3YETCs
TCPMHUHOJIOT U,

- OO6yuarommuiics
[IOKa3bIBACT BCECTOPOHHHUE u
ryOOKHe 3HAHHUA [POrPAMMHOIO
Marepuaa,

- 3HAHUE OCHOBHOM H
JOTIOJITHUTEIBHOM JINTEPaTypHI;

- [IOCJIEIOBATEIbHO U
YEeTKO OTBEYaeT Ha BONPOCH! Omiera
1 JOTIOJTHUTEIBHBIE BOIIPOCHI;

- YBEPEHHO
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«5»

MOKa3aHo
WJUTFOCTPUPOBATH TEOPETHYCCKHUE
MOJIOKEHUS KOHKPETHBIMU  IIPUMEPaMH,
MPUMEHATh UX B HOBOM CUTYallUH,
MIPOJIEMOHCTPUPOBAHO

paHee M3Yy4YEHHBIX
COIMYTCTBYIOIIHUX BOITPOCOB,
chOPMUPOBAHHOCTh U YCTOWYUBOCTH
KOMIIETECHIIMH, YMEHUI 1 HABBIKOB;
OTBET MpOo3ByYal
CaMOCTOSTEIIBHO, HaBOISAIINX
BOIIPOCOB;

yMeHue

YCBOEHHUE

6e3
- MPOJIEMOHCTPUPOBAHA
CIOCOOHOCTh ~ TBOPYECKH  NPUMEHATH
3HAHUE TEOpUH K PELICHHIO
npodecCHOHANTBHBIX 3a]1a4;
HPOJIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOW yueOHOIl M Hay4dHOM
JUTEPATYPHI;

OPUEHTUPYETCS B  NPOOJIEMHBIX
CUTYyaLUIX;
- JEMOHCTPUPYET
CIOCOOHOCTh MIPUMEHSATH
TEOPETUYECKUE 3HAHUS JUIS aHAIU3a
NPaKTUYECKUX CUTyalud, JeJaTh
MPaBUJIbHBIE BBIBOJIBI, TPOSBIISET
TBOPYECKHUE CIIOCOOHOCTH B
IMOHUMaHUH, W3J105KEHUHU u
HCIIOJIb30BaHUH IIPOrPaMMHOTO
MaTepuaa;
- HOATBEPKIAET
MIOJIHOE OCBOCHHE KOMIIETEHIUH,

IIPENYCMOTPEHHBIX IIPOIPAMMON

«“»

— JOMYILIEHbl OJHA — JIBE
HETOYHOCTHU npu OCBEILIEHUHU
BTOPOCTEIICHHBIX ~ BOIIPOCOB,  KOTOpBIE
WCIPABIIAIOTCS 110 3aMEYaHUI0

- BOIIPOCHI U3JIaraloTCs - oOyuaromuics
CUCTEMAaTHU3UPOBAHO U MOCTIEI0BATENHHO; MOKA3bIBACT MOJIHOE 3HAHUE

- MPOJIEMOHCTPUPOBAHO — IPOrPaMMHOTO
yMEHHE aHAJIM3UpPOBATh MaTepHal, OJHAKO | MaTepHasia, OCHOBHOU U
HE BCE BBIBOJIBI HOCSIT apTyMEHTHPOBAHHBII - JOTIOTHUTEIHLHOU

U JOKA3aTeJIbHBIN XapaKkTep;
IIPOJEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOM JINTEPATYPHI.

OTBET  Y/IOBJETBOpSiET B
OCHOBHOM TpeOOBAaHUSM Ha OLIEHKY «5», HO
IIPY TOM UMEET OJIUH U3 HENOCTATKOB:

a) B W3JIO)KEHHUU JIOMYIIEHBI
HeOoubliie TPOoOeNbl, HE HWCKA3UBIINE
COJIEp’KaHUE OTBETA;

JUTEPATYPHI;
- JTaeT TIOJHBIE OTBETHI
Ha TEOpPETUYECKHE BOIPOCHI Omiera
U JIOTIOJHUTEIbHBIE  BOIPOCHI,
JIOTTyCKasi HEKOTOPbIe HETOYHOCTH;
PaBUIBHO
IPUMEHSIET TEOPETUYECKHE
MIOJIOKEHUS K OLIEHKE MPAKTHYECKUX

CUTYaLH;

- 0) JomylieHbl OAMH — JBa - JEMOHCTPHUPYET
HEJOoYeTa TP OCBELIEHUU OCHOBHOTO | XOPOIIHUH YpOBEHB OCBOEHUS
COJZiepKaHUsl OTBETa, HCIpABJICHHBIE [0 | MaTepuana u B LEJIOM
3aMEeYaHUIO IpenoJaBaTes; MOJTBEPAKIAET OCBOCHHE

- B) JONYINEHBI OINMOKA WM | KOMIIETEHIMH, IPEIyCMOTPEHHBIX
Oonee JBYX HEIOYETOB MNPU OCBELICHHH | IPOrPaMMOK
BTOPOCTENEHHBIX  BOIPOCOB,  KOTOpbIE
JErKO  MCHPABIAIOTCA IO  3aME4YaHHI0
IpernoiaBaTens

- HEMOJIHO WIH - oOyuaroruics
HENOCJIEJOBATEIBHO PAacKpBITO | MOKA3bIBAET 3HAHHE OCHOBHOT'O
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COACPIKAaHUC MaTcpuala, HO IIOKA3aHO

ob1ee IIOHMMAaHHe BOIIpOCa u
IIPOJIEMOHCTPUPOBAHBI YMEHU,
JOCTATOYHBIE JUISl AAJIBHEHIIEr0 YCBOCHMS
MaTepuana,

- YCBOEHBI OCHOBHBIE

KaTeropuuM II0  pacCMaTpuBaeMOMY H
JOTOJHUTEIBHBIM BOIIPOCAM;

- MMEIIUCh 3aTPYAHCHUS WU
JOMYyIICHbBl  OMMOKH B  ONpEACTICHUU
MIOHATUM, HCIOJB30BAHUU TEPMHUHOJIOTHH,
«3» | ycnpaBIeHHbIE IocIIe HECKOJIBKHX
HaBOJALIUX BOIIPOCOB;

- IIpU  HENOJHOM  3HAHUM
TEOPETUYECKOr0  Marepuajga  BbIABICHA
HEJ0CTaTOYHas c(OpPMHPOBAHHOCTh
KOMIIETEHIIMM, yMEHMHM U  HAaBBIKOB,
CTYyIEHT HE MOXET NPUMEHUTb TEOPUIO B
HOBOW CHUTYallNH;

- [IPOJEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATypHI

- Mmarepuaia B o0beme,
HEOOXOJUMOM I TPEACTOSIIEH
npodeccroHabHOM IeATEIBHOCTH;

- npu OTBETE Ha
BOIIPOCHI ounera u
JOTIOTHUTEIIbHBIE ~ BOIMPOCHI  HE
JOTIyCKaeT TpyObIX OIIMOOK, HO
WCIIBITHIBACT 3aTpyIHEHUS B
II0CJIEIOBATEIIEHOCTH ux
W3II0KEHUS;

- HE B IIOJHOM Mepe
JIEMOHCTPHPYET CHOCOOHOCTh
NPUMCHSATh TEOPETUYCCKUE 3HAHUS
IE aHam3a NPaKTUYCCKUX
CUTYalHl;

- HOJITBEPKIACT
OCBOCHHE KOMITCTCHITHIA,
PEyCMOTPEHHBIX MPOrpaMMOi Ha
MHUHHMAJIBHO JIOITYCTUMOM YPOBHE

- HE  PacKphITO  OCHOBHOE
coJiep;kaHue y4eOHOro MaTepuana;

- OOHapyKE€HO HE3HAHUE WM
HeroHUMaHue Oombiell wiM Haubosee
BaYKHOM yacTH yueOHOro MaTepuaa;

- JOMYyLIeHbl  OWMOKH B
«2» | OTIpeneIeHnn TOHATHH, npu
UCIOJb30BAHUU TEPMHHOJIOTUH, KOTOpHIE
HE  WCIpaBIEHBl  TIOCIE€  HECKOJIBKHX
HaBOJISIINX BOIIPOCOB.

- HE c(OpMUPOBAHBI
KOMIICTEHIIIH, YMEHHS U HAaBBIKH.

- oOyyJarouuics uMeer
CYIIECTBEHHBIE TIPOOEIBI B 3HAHHUAX
OCHOBHOT'0 y4yeOHOro mMarepuaia 1o
JVCIIATUTHHE;

- HE croco0eH
apryMEeHTHPOBAaHO u
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararb,
JIONycKaeT rpyOble OMMUOKM B
OTBETaX, HEMPABUIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI 158007
3aTPYIHSIETCS C OTBETOM;

- HE ITOATBEPKIAAET
OCBOCHHE KOMIIETEHITUH,

IIPEAYCMOTPEHHBIX ITPOrpamMMoit

Pemenue 3agau
Illkana oOuWeHKM YPOBHS 3HAHMH, YMeHMH W
(cMTYyauMOHHBIX 3a/1a4)

HABBIKOB IIPM peElICHMH KeHcoB

Ipenen 30 mMuH.
AJTUTEJbHOCTH
KOHTPOJIs

Kpurepun — ObuI0 CHOPMYIMPOBAHO M NPOAHANMUZUPOBAHO OOJBIINHCTBO
OLIeHKHU npobJeM, 3aJI0’KeHHBIX B Kelice (3aaade);

pu padoTe ¢ HHpOpMaIHEH;

JUISL peeHust Keica(3amaqmn);

— ObUIH MMPOACMOHCTPHUPOBAHbBI aJICKBATHBIC AHAJIUTHYCCKHUE METOIbI

— OBLIM HCIOJIL30BaHbI JOIIOJITHUTECIBbHBIC HWMCTOYHHUKHN I/IH(l)OpMaL[I/II/I
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— OBLTH BBHITIOJTHEHBI BCE HEOOXOAMMBIC PacyueThI;

- IIOATOTOBJICHHBIC B

Xone
COOTBCTCTBYIOT Tp€6OBaHI/IHM K HAM IO CMBICJIY U COACPIKAHULO,

peUICHUA Keica AOKYMCHTBI

— BBIBOJIbI O6OCHOBaHI)I, APryMCEHTLI BECOMBI,

— clenaHbl COOCTBEHHBIE BBIBOABI,
peluieHue Keca OT JPYTUX PEeLIeHUH

KOTOpPBIE OTIUYAOT JaHHOEC

IMoxka3aTenn Max 10 6amioB
OLIEHKH

«5», ecoim (9 — ITOJTHBIMN,
10) 6ans10B HCTOYHHUKOB

000CHOBaHHBIM OTBET C NPHUMECHEHHEM HEOOXOIUMBIX

8) 6asioB

«4», ecoim (7 —

HETIOJIHBIH OTBET B 3aBUCHMOCTH OT ITPABUIILHOCTH U MOJHOTHI OTBETA:
- He OBLTH BBITIOJTHEHBI BCE HEOOXONMBIEC PACUCTBI;
- He OBUIO CHOPMYJIMPOBAHO M MPOAHATM3UPOBAHO OOJBITUHCTBO

npoOJieM, 3aJI0KEHHBIX B KeHce;

6) 6a/10B

«3», ecam (5 —

HETIOJIHBIN OTBET B 3aBUCHMOCTH OT IPaBUJIBHOCTU U ITOJIHOTHI OTBETA!

- He OBUTM TPOJCMOHCTPUPOBAHEI
METOJIBI TIpH paboTe ¢ nHpopMarmei;

aJICKBATHBIC AHAJIMTUYCCKHEC

- He OBUIM TIOATOTOBJIICHHBIE B XOJE PEIICHHS Keiica ITOKYMEHTHI,

KOTOPBIC COOTBETCTBYIOT TpC6OBaHI/IHM K HAM 110 CMBICJTY U COACPKAHUIO,

- He ObLIH CACJIaHbI COOCTBEHHEIE BbIBOAbI, KOTOPBIC OTIWYAIOT

JTAHHOE pElICHUE Kelca OT APYTruX pelieHun

7.3. TunoBbie KOHTPOJIbHBIC 3aJaHUsI UM HHbIC MaTepHaJIbl, HCOOXOAUMBIE /ISl OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XapaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUsI KOMIIETCHIIUI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMBbl.

% o Pasnmen mucumroivHEL
= obecrieynBaromuit B TpebGoBaHUs K BHITIOJIHEHUIO
g5 U]l M COIePIKaHNE KOHTPOJILHOTO
= 2 (dbopmupoBaHue S KOHTPOJILHOTO 3a[aHusl U CPOKaM
s 8 KOMIIETEHIINH (WK ee clauun
< 4acTH)
1. Teopetuxko- Pa6ora onernBaercs mo 10-u 6anbHOM
5 METO/I0JIOTMYECKHUE TpeHuHT onpesiesieHns] Harpy30K Ha CHCTEME B 3aBUCHMOCTH OT ITOJIHOTHI U
OCHOBBI PECYPChI TOYHOCTU PEHICHUA TPEHUHI'OBOT'O
pecypcocOepereHus 3aJlaHus
1. Teopetuxko- Pabora onennBaercs no 10-u 6anbHOM
7 METO/I0JIOTHYECKHUE [MpakTUyeckas 3aa4a Mo OleHKe CHCTEME B 3aBUCHMOCTH OT TTOJIHOTHI U
OCHOBBI pecypcoB 1 Mep pecypcocOepesKeHust TOYHOCTH PEUICHHUS WHAUBUAYATEHON
pecypcocOepexeHus 3a1a4
2. HopmatusHo-
IIPaBOBBIC OCHOBEI
pecypcocOepexeHus
3. Pecypeocoepenene . Pabora onienuBaetcs no 10-u GanpHOM
MIPUPOIHEIX PECYPCOB Keticpl o onTrMu3anuu
CHUCTEMC B 3aBHCUMOCTH OT IIOJIHOTHI U
11 4. Pecypcocbepexenne | 3pPEeKTUBHOCTH U SKOJIOTUIHOCTH

00IIECTBEHHBIX
pecypcoB

5. Pecypcocbepexenue
NPOCTPAHCTBEHHBIX

pecypcoB

pecypcocOepexeHus

TOYHOCTH pCH_IeHI/IH HH}IHBH}IyaﬂBHOﬁ
3a1a4
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6. DHeprocoepekeHne

B IpodeCcCHOHATBHOM

n OBITOBOM

JEATETPHOCTH.

MeTtoabt

JHEProcOCPEIKCHUS U PesynbTats! ouenuBatorces mo 10-u
Konnoksuym mo teme .

9HEprodPpeKTHBHOCTH 0aJbHOM cHCTEME B 3aBUCHMOCTH OT

15 . SHEeprocoOepexeHue u

B TYPUCTCKOH MOJIHOTHI M TOYHOCTH PEIICHHS
9HEPro3PpPeKTUBHOCTH N

HHTyCTPUH WHIMBHIYaJIbHOM 33124

7.

Pecypcocbeperatoree

MIPOCKTUPOBAHKE B

Typu3Me. YIpaBiieHUE

pecypcocOepekeHIEM

Pabora onenuBaeTcs no 25 GajabpHON
KomOuHnpoBaHHast KOHTPOJIbHAS: 2 CUCTEME B 3aBUCUMOCTH OT
17 Bce 6moxu MICBMEHHBIX BOIIpOCa U perieHue | IIPaBWIBHOCTH, IIOJIHOTHI U TOYHOCTH

CUTYallMOHHOM OLICHOYHOH 3aa4uH. OTBETOB.

TecTOBBIE 3a1JaHUSA

HCOﬁXOI[l/IMO BblﬁpaTb BC€ NPpaBUWIBHBIC OTBETLI:

Bonpoc Ne 1
C kakoro MOMeHTa Ha TeppuTOpuH Poccuu MokeT ObITh BBE/ICH 3alpeT 000pOTa JIaMIl
HaKaJIMBaHUS MOITHOCTBIO
75 BT n BbIIIE?
a) C 1 suBaps 2011 roga

b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 roga
Bonpoc Ne 2
OKBHBAJICHT JIaMITbI HAaKaIuBaHus 75 BT - 3TO KOMIIaKTHAs JIIOMUHKCIICHTHAS JIaMIIa...
a) 7Bt
b) 15Br
¢) 20Br
d) 45Br
Bomnpoc Ne 3
C 1e1b10 5KOHOMHH 3JIEKTPOIHEPTUH, XOJIOIUIBHUK HYXKHO...
a) CraBuTh BO3JIC ra30BOM IUIMTHI HJIHM BO3JIe OaTapen
b) He pasmopaxusaTs
c) CraBuTb B XOJIOJHOE MECTO
d) MHcnons30BaTh ISl 3aMOPAKUBAHUS TEIUTBIX, HEOCTHIBIIMX MTPOTYKTOB
Bomnpoc Ne 4
KT0 momkeH mpemioxXuTh )XUIbllaM MHOTOKBAPTUPHBIX JJOMOB MEPEYCHb MEPOTIPUATHN 110
SHEprocOepereHNI0?
a) U Pecypcochabkarorie opranusamuu, W yrnpasistoiine KOMIaHu|
b) TOJIBKO PecypcocHabkarolne opraHn3aIim
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¢) TOJIBKO VYmpasisrolie KOMIIaHNH
d) JKuiblbl JODKHBI CaMy MPEATIOKHUTH MIEPeUeHb MEPONPHUSITHIA PecypcocHabxarommm
OpraHu3alHsAM U YTIPABISIONIMM KOMIAHHSIM

Bomnpoc Ne §
Kakum gucrnnesm v THIaM TeJIeBU30pOB CTOUT OTAaBaTh MPEANOUYTCHUE C TOUKU 3PEHUS
sHEprocoepekeHus?

a) C 2IeKTPOHHO-ITy4YeBOI TPyOKOU

b) C KuaKoKpHCTAIIMYECKAM TUCILIEEM

c) C mIa3MeHHBIM SKpaHOM

d) Bce Tpu TuMa MpaKTHYECKH SKBHBAICHTHBI [I0 MOIIIHOCTH

Bomnpoc Ne 6
3amenus gamny 100 BT Ha KOMIIaKTHYIO JIFOMUHHUCLIEHTHYIO 25 BT, Ipu BKIIOYEHUH B CPETHEM
Ha 3 yaca B JIeHb, F0JI0OBasi 3KOHOMUS COCTABUT...

a) 50 kBr.u.

b) 750 kBr.u.

€) 25kBr.u.

d) 82 kBr.u.
Bomnpoc Ne 7
Korna Ha KOMIIBIOTEPHON U OPITEXHUKE JODKHBI HAUaTh MYOJIMKOBATh KIIACcC
sHeprodddexTuBHOCTH?

a) C 1 smaBaps 2010 roga

b) C 1 urons 2010 roma

c) C 1 suBaps 2011 roga

d) C 1 suBaps 2012 roga
Bomnpoc Ne 8

Ha snekTpormuire 3K0HOMHEE IPUMEHATH MIOCYY...
a) C pOBHBIM JHOM U MPO3PAYHOMN KPBILIKO#

b) C BeIMyKIJIBIM JHOM M HEMPO3PAYHOM KPBIIIKOM
€) C BOrHYTBHIM JTHOM M TPO3PAYHON KPBILIIKON
d) C ToJCTBIM JHOM M HEMPO3Pa4HOil KPBIIIKOW

Bonpoc Ne 9
Korna Ha ObITOBOM TeXHUKE (KpOME KOMITbIOTEPHOI U OPITEXHUKH), B COOTBETCTBUU C 3aKOHOM
"O06 sHeprocOepexeHnn", TOMKHBI Ha4aTh MyOIMKOBaTh Ki1acc sHeproddexkTuBHOCTH?

a) C 1 suBaps 2010 roga

b) C 1 suBapsa 2011 roga

c) C 1 suBaps 2012 roga

d) C 1 wroms 2010 roma

Bonpoc Ne 10
Jis1 yMeHBIIEHUS TIOTPEOICHHS HIIEKTPOIHEPTUN TEIICBH30POM HIIH MOHUTOPOM. ..
a) HyXHO yCTaHOBHUTB €ro TaK, 4TOObI CBET Majiail Ha SKpaH

b) HyxHO ycTaHOBUTB PEryIUPOBKY IPKOCTH HA MAKCUMYM
C) HyXHO yCTaHOBHUTPH €r0 B TEMHBIH yroj, YTOObI CBET HE Majajl Ha SKpaH
d) HyXHO MOCTaBHUTH €T0 B TEIJIOE MECTO, OIIMKe K OaTtapee OTOIUICHHS
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Bonpoc Ne 11
C Kakoro MOMEHTa Ha TeppUTOpuH Poccuu 3ampernaercss 000pOT JIaMIT HaKaTMBaHUS
moInHocTeo 100 BT u BeIIIE?

a) C 1 suBaps 2010 roga

b) C 1 suBaps 2011 roga
¢) C 1 suBaps 2012 roma
d) C 1 suBaps 2013 roga

Bonpoc Ne 12
TexHuka B pexxume oxxujianus (¢ "KpacHbIM ria3kom")...
a) Ilorpebmsier sHepruio 6atapeek AUCTAHIUMOHHOTO MyJbTa YIIPaBICHHS

b) T'enepupyer HaKOIJICHHYIO B IPUOOPE YHEPTHIO B CETh
¢) TloTpebmsieT PHEPTHIO U3 CETH
d) Co3smaer moMexu B CETH

Bomnpoc Ne 13
C kaxoro MoMeHTa Ha TeppuTopuH Poccun MokeT ObITh BBE/IEH 3alIpeT 000pOTa JIaMIl
HaKaJIMBaHUS MOIIHOCTBIO 25 BT u BhIIE?

a) C 1 smBaps 2011 roga

b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 rona

Bonpoc Ne 14
Haubonee r3¢hekTHBHO pacxoayeT 31eKTPOIHEPTHIO YTIOT, KOTOPBIH...
a) Hcmosp3yercs Iist TIAKKHA HEOOIBIIHX MOPIHUI Oebst
b) He BrIikiTrOUaeTCsS Kak A1 pa3, KOT/Ia TIASNINE OTBIeKaeTcs Ha 10 MUHYT
C) BkirOYeH Ha MOJHYIO MOIIHOCTh
d) Tmagwur yBaaxHeHHOE O€ibe

Bonpoc Ne 15
3apsiiHble yCTPOHCTBA HOYTOYKOB U COTOBBIX TENIE(OHOB...
a) HyxHo ocTaBisTh B po3eTKe, qaxe eciii TeaeOH Wi HOYTOYK He 3apsyKaceTest
b) HyxHO BEIHUMATB U3 PO3ETKH, KaK TOJIBKO 3apsaniIu TeaeoH Wi HOYyTOYK
C) Henb3s BKIFOYATH NAPAIIEIBHO C YTIOTOM
d) Henp3s BKIHOYATH MAPALIETBHO C MBLIIECOCOM

Bonpoc Ne 16
B ueM u3mepsieTcst MOITHOCTH ANIEKTPUIECKOTo pudopa?
a) B kummoBarT-gacax

b) B BarTax wiam kujaOBaTTaX
C) B ammepax wix MHJUTHAMIIEPAX
d) B Bomprax

Bonpoc Ne 17
120 Barr - a10...
a) 12 kuoBaTT-4acoB
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b) 0,12 kuoBarT
c) 1,2 kunoBart
d) 1200 kumoBaTT-4acoOB

Bonpoc Ne 18
Jlo kakoii maThl COOCTBEHHUKHA MHOTOKBAPTHPHBIX JIOMOB JIOJDKHBI 00€CIIEYUTh UX
WHIUBUIYAJIbHBIMUA U KOJUICKTUBHBIMH ITPUOOpaMu ydera?

a) Mo 1 urons 2010 roma

b) Mo 1 suBaps 2011 rona
¢) o 1 suBaps 2012 roga
d) o 1 suBaps 2014 roga

Bonpoc Ne 19
Kakum 0005M HY>KHO OTJaBaTh MPEANOYTEHHUE IIPH PEMOHTE, YTOOBI CHIKATh MOTpedIieHue
AIEKTPOIHEPTUH?

a) Kpacubim

b) Morommmes
¢) CaetibiM
d) 3enensM

Bomnpoc Ne 20
Ecnu npu6op notpedisier 50 Bt u paboTaer 3 waca kaxxaslii 1eHb, TO 3a Mecsl (30 nHeil) o
MOTPEOUT...

a) 150 Br

b) 4,5 kunosarr-yaca
€) 150 xkumoBarT-4acoB
d) 500 Bt

Bonpoc Ne 21
Howmep u nara 3akona "OO0 sHeprocOepekeHUH U O TIOBBIIIEHUH SHEPTETUUECKOM
spdpexTuBHOCTH"

a) Ne 211 ot 12 urons 2008 roma

b) Ne 663 ot 15 mas 2005 roxa
C) Ne261 ot 23 HosOps 2009 roma
d) Ne 163 or 1 urons 2010 roma

Bomnpoc Ne 22
Hcnonp30BaHre HACTONBHBIX JIaMII, Opa U TOPIIEPOB, C TOUKH 3PEHUS IHEPTOCOSPEIKEHUSL. ..
a) He pexomenayercs, T.K. yBEINYHUBAET MOTPEOICHUE IICKTPOIHEPTUH
b) He pexomenmyercs, T.K. CO3Ma€T TOIBKO MECTHOE OCBEIECHHE
C) PekomeHyeTcs, T.K. TIO3BOJISIET PEXKE BKIFOUYATH JIFOCTPY WK BKJIFOYATh JIFOCTPY MEHBIIIECH
MOIIHOCTH
d) He umeer 3HaueHMS

Bomnpoc Ne 23
C 1enpo SKOHOMHH AJIEKTPOIHEPTHH, SJICKTPOYANHHUK HYKHO...
a) Pexe YMCTUTH OT HAKMITH
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b) Hcmoas3oBaTh ¢ BOIOIPOBOAHOM, HEPUIBETPOBAHHOM BOMOM
C) 3anuBaTh BOJOM HA TPETh, €CIIH COOMPACTECH BBIITUTH OJHY YAIIKY
d) TIlokymaTh Kak MOKHO GOJIbIIENH MOIIHOCTH U 0ObeMa

Bomnpoc Ne 24
DneKkTpoodorpeBaTeNb CO BCTPOSCHHBIM BEHTIIIITOPOM TI0 CPABHEHHIO C MOJICIBIO 0e3
BEHTHJISTOPA. ..

a) Menee 3ppeKTUBEH, T.K. pACXOIAYET JIEKTPOIHEPTHIO HE CTOJIBLKO Ha 000TrPEB, CKOJIBKO Ha

paboTy BEeHTHJISITOpa

b) Bonee adhdhexTrBEH, T.K. MO3BOJIAET OBICTPO PACTIPEACTUTH TEIIBIA BO3MYX M0 KOMHATE U
CHU3UTH BpeMs padoThI (M MOTPEOISIEMYIO SJHEPTHIO)

€) OpnuHakoBO 3()(EKTUBEH, T.K. NEKTPOIHEPTHsl HA IPUBOJI BEHTHIISITOPA TOXKE MPEBpaIaeTCs B
TEIIO

d) HesddekTuseH, T.K. BBIIYBACT TEIUIbINA BO3IYX U3 KBAPTHPHI

Bomnpoc Ne 25
Korna BkITt0OUeH KOHAUIIMOHED, C [ETbI0 MUHUMHU3AIUN TOTPEOJICHUS SJICKTPOIHEPTHH. .
a) HyxHo 3aKpbIBaTh OKHA U IBEPU

b) HyXHO OTKpPBITH JBEPH, HO 3aKPHITh OKHA
C) HyKHO OTKpBITh OKHA, HO 3aKPBITh IBEPH
d) HyXHO OTKPBITh OKHA U IBEPH

Bomnpoc Ne 26
Ecnu tapud 3a anexrposnepruto 2 pyoss 3a KHJIOBaTT-4ac, To mpudbop momHocThio 100 Bartr,
paboTas B cpeHeM | yac B JeHb, MOTPEOUT 3a TOJl JHEPTHH Ha...

a) 73 pyons

b) 730 pyGieit

¢) 200 pyGieit

d) 2000 py6eit

Bonpoc Ne 27
YToObl HACTPOUTH HA KOMIIBIOTEPE PEKUM IHEProcOEPeKEHUs, HYKHO...
a) Ilepeiitu B [Tanens YipaBieHus, 3Ha40K "deKTpornuTanue”

b) CHsTh KpBIIIKY, OTPEryIUPOBATh HACTPOUKH CUCTEMHOM TIJIATHI
€) CHATH KPBILIKY, OTPETYIHPOBATH HACTPOMKM OJIOKA MUTAHUSI
d) TIlepeiiti B MeHIO, BEIOPATh HACTPOIKY PEKUMa FIHEProcOepekeHns] OPHUCHBIX MPOrpaMm

Bomnpoc Ne 28
Bri6upast Mexy ra3oBoil (Mpy HATUYUH [IEHTPATU30BAHHOTO ra30CHA0KEHHS) U
ANEKTPUYECKOH TIITUTOM. .

a) HeobxoanmMo BEIOMpATh SIEKTPOILIUTY - OHA SKOHOMHEE

b) HeoOxoxumo BBIOMpaTh ra30ByYIO IUIUTY - T'a3 000MIETCS IeIeBIe

€) Heob0xoaumo BEIOMpPATH Ta30BYI0, €CIIM HET CYETYMKA HA r'a3, HHAYE - JIEKTPUUCCKYIO

d) Heo0xoaumo BEIOUPATH JIEKTPUIECKYIO, €CIIH €CTh CUSTYHMK Ha AJICKTPOIHEPTHIO, HHAYE -
ra3oBYIO

Bomnpoc Ne 29
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Koutrou k Tectam:

Ne
TECTOBOIO 3a1aHHs

Ne mpaBHIIBHOTO
OTBeTa

Ne
TECTOBOIO 3aaHus

Ne npaBunbHOTO
OTBETa

No
TECTOBOTI'O 3aaHUS

Ne npaBUIIBHOTO OTBETA

1

a)

11

a)

b)

X

21

a)

Kak 0003HauaroTcs ki1accsl 3HeprodhekTuBHOCTH?
a) Iudpamu L, I1, Il u 1.1. - oT Gosee 3¢ deKTUBHOTO K MeHee 3P HeKTHBHOMY
b) Bbyksamu A, B, C u 1.11. - oT 6osiee 3 pekTuBHOrO K MeHee 3hHeKTUBHOMY

C) 3uakamu ++, +, -, -- ¥ T.JI. - OT 60Jiee 3pheKkTUBHOTO K MeHEe I3 PEKTUBHOMY
d) 3nakamu E100, ES0, E25 u T.1. - oT 6onee 3¢ pekTuBHOro K MeHee 3hheKTHBHOMY

Bomnpoc Ne 30

Tapud 11t HaceneHus B OrKalIINe rojpl...
a) bByzer cHmxaTbCs

b) Ocranercs Ha npexHEM YpOBHE

c) bByner pactu npuMepHO Ha BETHYHHY HHQIISAHHA

d) Byner pactu onepexaromumMu HHQIALIIO TEMIAMA
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d) d) d)
a) a) a)
b) x b) b)
2 c) 12 c) x 22 c) X
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a) a) a)
b) b) b)
3 9 - 13 5 23 ) x
d) d) x d)
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4 o 14 3 24 0
d) d) x d)
a) a) a) x
b) % b) x b)
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a) a) a) X
b) b) x b)
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a) a) a) x
b) b) x b)
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d) x d) d)
a) a) a)
b) b) b) X
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d) x d) d)
E)) a) a)
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9 3 19 SR 29 9
d) d) d)
a) a) a)
b) b) x b)
10 2 . 20 3 30 A
d) d) d) x

NS

No ok w

10.
11.

12.

KoHTpoJibHBIE BONIPOCHI K IPOMEKYTOYHON ATTECTALMHU

OCHOBHBIE OHSATHUS 110 YHEPTOCOEPEIKEHUIO

TpaguionHas sHepreTUKa U €€ XapakTepuCcTUKa

HeTtpanunuoHHas 3HepreTuka M €€ XapakTepUCTHKa. [[pyrue BUIbBI HETpaIuLMOHHON
SHEPreTUKHU

HeTpanunmoHnHas sHEpreTrKa U CTPOUTEIBCTBO

[IepcrieKTUBBI pa3BUTHS MUPOBOM SJHEPTETUKH.

MupoBo#i OIBIT 3HEProcOepeKEeHuUsI.

OmnsiT sHEprocoeperatomieit nonutuku B CIIA, SAnonun, Jlanuu.

[lonsTne ‘sHeprus”, BUABI SHEPruUU. 3aKOH coXpaHeHUs sHepruu. OnpeneneHue
sHepruu. Mcrounuku snepruu. Buasl sHepruu (¢ npumepamu).

Bunst TomnmmBa. VYcnoBHoe TomnuBo. Kiaccudukanums BHIOB TOIIMBA MO UX
arperaTHomMy coctosiHuto. [IpuMeps! pa3nuyuHbIX BUAOB TOIIMBA.

IlepBrunble dHEpreTUYECcKe pecypesl. Onpenenenue, IpuMepsbl.

Bropuunsle sHEpreTnueckue pecypcesl. OnpeneneHue, IpuMepsl.

CoBpemeHHast 3Hepretuka. OHepretuka Poccum. YUYrto Takoe »HepreTuka’ YpOBHH
notpebnenus suepruu B Poccun. [IpoGiemMbl coBpeMeHHON SHEPTeTHKU.

TpaauuuoHHas sHepreTuka. Buabl TpaauuumoHnHoW sHepreTuku (¢ mpumepamu). ADC,
TOC, I'DC. Hammume OC B Poccum, obecnedeHHOCTh HHEprueil coOCTBEHHBIMU
TpaZULIHOHHBIMU UCTOYHUKAMHU.
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13.

17.

18.

19.
20.

21.

22.

23.

24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

Herpanuuuonnas sHepretuka. Bupabl HeTpaaiMLMOHHONM 3HEPreTUKH (C MpPUMEpPaMN).
ObecneuenHocTh Poccun sHeprueit cOOCTBEHHBIMU HETPAIULIMOHHBIMU HCTOYHUKAMHU.

. Pacnipenenenue snepruu. Inexrpoceru (JISII) u Tennoceru, ux BUIBL.
. Ilorpe6uienune sneprun. Ilotpedurenu 3MeKTpOIHEPTUN U TEIUIO3HEPTUH.
. @opmbl yuéta pacxoma sHepruu. OcHoBHble (opMmbl yuéra sHEepruu (C HOMOIIBIO

KHWIIoB, pacy€THbIi METOI, ONBITHO-PACYETHBIN c110c00). [Ipumepsl.

Hanéxunocts B dHepreTuke M KayecTBO dHepruu. [loHATHe HAanEXHOCTH B DHEPrETHUKE.
KauecTBo aeKkTpuuecKoi 1 TEIIOBOM SHEPTHUU.

Hopmel pacxona sHepruu. Ilepeuncnuth cymectByromue B Poccun HOpMBI pacxona
SHEepruu (BoJoCHa0XKEeHHE, dJEKTpUIECcKas SHEPIus U T.11.).

OcHoBHBIE HanpaBieHUs 3Heprocoepexxenus (Ha npousBoacTse, B XKKX, B AIIK).
OKOHOMUS 3HEPruM B ObITy. DHeprocOepekeHue B OTONUTEIbHbIN nepuos. OCHOBHBIE
PEKOMEHIALINHU 110 SKOHOMMHM Pa3IMYHbIX BUJOB SHEPTUU B OBITY.

OKOHOMUKa U 3HeprocoepekeHne. CBA3b 3KOHOMHUKHU C 3HeprocoepexxeHueM. LleHsl u
Tapubl Ha DdHepreTuueckue yciayru. Popmbl (PUHAHCHPOBAHMSI TPOEKTOB I10
9HEProcOepeKEHHUIO.

OHepreTyeckuil  MEHEI)KMEHT. DHEpPreTUYecKui  ayauT. PackpbITh  MOHATHS
MEHEDKMEHT U ayJIUT, UX LeJU U 3a]1a4, CTauU (3Tambl) IPOBEICHHUS.

OmnbIT 3HEprocOepexenus 3a pyoOexxom. Ha mpumepe HECKOJIBKMX CTpaH IOKa3aTh
CYLIECTBYIOIIME 3apyOeKHbIE TEXHOJIOTMU U CHOCOOBI SKOHOMHUHM SHEpPIUu Win eé
[OJIyYEHUS AJIbTEPHATUBHBIMU METOJaMHU.

[TepcrieKTUBBI pa3BUTHSI MUPOBOIl PHEPreTUKHU. YKa3aThb OCHOBHBIE MUPOBBIE TEHICHIINU
B DHEPreTHUKE, IPUOPUTETHI OJJHUX BUJIOB SHEPTUU HAJ IPYTHUMH.

Oxonorus u 3Hepreruka. Ilpeamer u 3anaun s3xonoruu. CBsA3b KOJIOTUHU C YHEPTETUKOM.
HopmaTtuBHO-3akoHOMaTENbHAS 6a3a sHEprocoepexenus B benapycu. 'ocynapcTBeHHoe
ynpaBieHue B 3HeprocOepexenun. Koucturyuus benapycu, 3akon Pb 706
sHeprocoepexennn” u uHble HIIA, perynupyromnyie mpou3BOACTBO, paclpeaeieHue U
noTpeOIeHne SHEePruH.

OcHoBHbIE TIOKa3aTenu dHPEKTUBHOCTUA UCIIOIB30BAHUS SHEPTUU M DHEProcOepeKEHUsI.
CranpapTuzanus 3HeprornoTpedaeHus — 6a3za s3HeprocoepeKeHus

DHeproOajaHC U €r0 BUIBI.

DKonoruyeckre npoodaeMbl SHEPreTUKH. B3anMOCBS3b 9KOIOTHU U SHEProcOepeKeHHsL.
MupoBoii 3HepreTudeckuii 6ananc (3HeprodasaHchl pa3IuYHbIX CTpaH). TeHAEHIIMH ero
MN3MEHEHUS.

DHepreTudeckuii 6anmanc Poccun (ee oTieTbHBIX PETHOHOB).

3aKOHOJATEILCTBO B 00JIACTH SHEProcOepexeHns B 3apyOexKHbBIX CTpaHaX.

Tapuds! Ha oT/IENBHBIE BUIBI JHEPIETUYECKUX PECYPCOB, AMHAMHUKA U MEPCIIEKTUBBI UX
U3MEHEeHHUS (/17151 TPOMBILUICHHBIX MPEeANpUsATHA, 17151 00bekToB KKX).

[TpyunHBl 3HEPreTUYecKuX KpU3HCOB B OTAENBHBIX pernoHax Poccuu, myTu perieHus
npooeM.

Bnusinue no0b141 SHEPreTHYECKUX PECYpCOB Ha KOJIOTUYECKYIO CUTYAIIHIO B CTPAHE.
MeponpusTusi 10 OrpaHUYEHHUIO MOTPEOICHUIO BOIBI MPOMBIIIJICHHBIMU U OBITOBBIMH
norpedurensimMu. Vx cBs3b ¢ 3HEprocOepereHHUEM.

PesepBbl sHeprocOepekeHHs M 3HeprocOeperaronye MepOoNpHUATHsS B pa3IMYHBIX
OTpacJIIX IPOMBIIIIEHHOCTH.

[TprMeHeHne HOBBIX PHEPTrOCOEPEraouX TEXHOIOTHI B TPOMBIIIIICHHOCTH.
[IpuMeHeHre HOBBIX 3HeprocOeperarlux TEXHOJOTHH B KWIMIIHO-KOMMYHAJIbHOM
XO34UCTBE.
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40. [IpakTHKa WCIIOIB30BAaHUS HETPAJUIMOHHBIX M BO300HOBISEMBIX SHEPreTUYECKUX
PECYPCOB Ui SHEProcOepeKeHNUs.

41. KuoTckuii mpoToKos 00 OrpaHUYEHUN BEIOPOCOB B OKPYKAIOIIIYIO CPELY.

42. JleaTenbHOCTh PETUOHATIBHBIX LIEHTPOB 110 YHEPrOCOEPEIKEHHUIO.

43. PedopMa 2JHEPTETUKH U €€ BO3MOKHBIC MTOCIIEICTBUSI.

44. MexayHapoHble sHeprocOeperaromniye opranu3alnu, NpakTUKa UX JAeATeIbHOCTH.

45. CiocoObl yMEHBIIIEHUS TOTEPh SHEPTHH B TEIIOBBIX CETSIX.

46. DHeprocOepeKeHUE B CUCTEMAX OCBEIICHHS 3JJaHUM.

47. IlepcniekTUBBI IPUMEHEHUS TEILIOBBIX HACOCOB B 3HepreTuke Poccuu.

48. HoBble crCTEMBI OTOIUICHHUS 3AaHUI: "TEIIbIC MOJIBI", CUCTEMBI JIYYUCTOT0 000TpeBa.

49. Haubonee HSHEProeMKHE TEXHOJOTHYECKHUE MPOIECCH B MPOMBIIUICHHOCTH M IyTH
YMEHBILIEHUS UX SHEPTOEMKOCTH.

50. Metoapl cTuMyIHpOBaHUs YHEPTrocOepexenrneM B Poccun u 3a pyoexom.

51. Opranu3zanuoHHas CTpyKTypa ympaBjieHHeM sHeprocoepexkenrueM B Poccun.

52. llenu 1 METOJIBI PHEPTETUIECKOTO AyIUTA.

53. B0o300HOBIIsIEMbIE HCTOYHUKHU YHEPTUU U UX BIUSHUE HA OKPYKAIOIIYIO CPEY.

54. YcTpolicTBa nmpueMa 1 yTHIIM3AIuU COJTHEYHOM SHEPTUH.

55. BeTposHepreTuueckre yCTaHOBKU MIPUHIIMIT JCHCTBHS UX KJIacCU(PHUKAIMS.

56. buomacca xakx BO30OHOBISIEMbIil HICTOYHHUK SHEPTHH.

57. IIpon3BOACTBO YHEPTUH TPAAULIUOHHBIMU METOJAMH.

58. AKTUBHBIC U TACCHBHBIE METO/IbI YHEPTOCOCPEKECHHS

59. Ilpsamas u KoCBEHHas! 5KOHOMUS IHEPTHH.

7.4. Conep:xanue 3aHATHI CEMHHAPCKOI0 THIIA.

IIpakTH4eckoe 3ansaTue 1.

Bun nmpakTrueckoro 3aHATUS: CEMUHApP-AUCITYT/IaHelb

Tema u conepxkanue 3ansaTus: PecypcocOepexxenue: 3¢ppeKTHBHOCTb, 3KOIOTMYHOCTD
WIN palMoHaNnbHOCTh? HannoHanbHbIe MOIEIH peCypcocOepeKeHusl.

[lenb 3aHATUABBIABICHME CYTH IIOHATHH, WX TPUOPUTETHOCTH U COOTHOILIEHUS.
BersBiieHue cytu u 0COOCHHOCTEN HAllMOHAIBHBIX MOJIENIEN PeCypcoCOepeKeHHMsL.

[lpakTuyeckue 3HaHUS, YMEHHS UM HAaBBIKU: YCBOGHHE Oa30BbIX IOHATHH, OIBIT
JUCKYCCHUI U UCCIIEJOBaHMsI, pabOThI C JINTEPATYPHBIMU UCTOUHHUKAMH.

IIpakTHyeckoe 3ansTHE 2.

By npakTHUecKOro 3aHATHS: TPEHUHT

Tema wu copepxanue 3aHsATUsA: JlomycTuMble, pa3pelieHHblE, ONTUMAJbHbIE U
panroHaIbHBIE HATPY3KH M BO3JCHCTBUS (HOPMBI U TIPE/IETBI) B PECYpCOCOEPEKEHNH.

[lenb 3aHATHS: MPOBECTH OMNpeiesieHHue AOMYCTHUMBIX M PAlMOHATIBHBIX HArpy3oK Ha
00BEKTHI M CYyOBEKTHI B ITPOLIECCE OCYILIECTBICHUS W/UITH IJIAHUPOBAHUS PECYPCOTIOIb30BaHUS.

[IpakTHyeckre 3HAHMS, YMEHUS U HABBIKM: YCBOCHHME YMEHUU OINpeAesieHUuss HOPM H
IIPEJIEIOB HArpy30K B PECYPCONOJIb30BaHUN.

IIpakTH4eckoe 3ansaTHE 3.

Buj nmpakTHUeCcKOTo 3aHATHS: pelIeHHe 3a1a4

Tema u conepxxanue 3ansaTHs: OlleHKa MOTEHIMAIa PECYpPCOB TEPPUTOPHUil, OOBEKTOB U
CyOBEKTOB.

[lenp 3aHATHSA: OCBOEHHE METOJIUK KOJMYECTBEHHOW, KAYeCTBEHHOW M CMeEIIaHHOU
OLICHKHU
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[IpakTuueckue 3HAHUSA, YMEHHUS M HaBBIKA: B 00JIaCTU pEIICHHUS 3a1ad [0 OILICHKE
[IEHHOCTHU PECYPCOB U MOTEHINAIOB 00BEKTOB, CyOBEKTOB U TEPPUTOPUIA

IIpakTnyeckoe 3ansiTue 4.

Bua npaktudeckoro 3aHaTus: pa3paboTka OMOPHON CXEMBI.

Tema u conepkanue 3anatusa: HopMaTuBHO-IpaBOBbIE OCHOBHI pecypcocOepekeHusl.

Llenb 3aHATUSA: COCTABUTH ONOPHYIO CXEMY IO 0a30BBIM JOKYMEHTAaM HOPMAaTHBHO-
IIPaBOBOI0 00ECIIEUEHUS PecypcocOepeKeHHsI.

[lpakTuyeckue 3HAHMS, yMEHUS M HaBBIKM: (OPMUpPOBAHHE YMEHUH 00001IIeHHUS
HOpPMaTUBHO-TIPaBOBOW nH(popManuu, pabotsl ¢ Koncynprant+

IIpakTH4yeckoe 3ansaTue 5.

Bua npakTudeckoro 3aHATHS: MOJICTUPYIOIAs UTPa.

Tema u conepkanue 3anatus: PecypcocOepexenne mpupoaHbIX PECYPCOB.

Llenp 3aHATHSA: pemieHWe MNPOOJIEeMHON TPO(ECCHOHATBHOW CHUTyallud B OOJACTH
paIOHATIBHOTO PECYPCOMOIB30BAHUS U -COEPEIKEHUS: ONTUMH3AIMS HCIIONIb3yeMbIX PECYPCOB,
NoI00PKH CyOCTHTYTOB, H3y4€HHE M MOJICITUPOBAHUE SKOCHCTEM H T.II.

[IpakTyeckue 3HaHWSA, YMEHHS U HaBBIKM: (OpMHpOBaHME 3HAHUA UM YMEHHM
pauroHaILHOTO HIPUPOAOJIB30BaHUs, KYJIbTYPbI OTHOLICHUS K IIPUPOIE.

IIpakTH4eckoe 3ansaTHE 6.

Buj npakTuueckoro 3aHATHS: KEHUCHI.

Tema u copeprkanue 3aHaTus: PecypcocOeperxerne o0mmecTBEHHBIX PECYPCOB.

Ilenp 3aHATHS: peIIUTh KeHc MO 3KOJIOTMYECKO sKcrepTuze OOBEKTOB CepBUCA U
TypHU3Ma.

[TpakTuyeckue 3HaHUS, YMEHUS U HaBBIKHM: ()OPMHUPOBAHUE 3HAHUI U yMEHUH B 00JacTH
HKOJIOTMYECKON AKCHEepTU3bl, paboThl C JIONOJHUTENIBHBIMH HCTOYHHKAMU HWHGOpMaluy,
CHCTEMHOT'O MBIIIJIEHUS, KyJIbTYpbl OTHOILIEHHS K OOIIECTBY U OTAEIbHBIM CYOBEKTaM.

IIpakTHyeckoe 3ansTue 7.

Bun nmpakTHueckoro 3aHATHS: IPOCTPAHCTBEHHOE MOJIEJINPOBAHHUE.

Tema u conepxkanue 3anatus: PecypcocOepexenne NpocTpaHCTBEHHBIX PECYPCOB.

HCHB 3aHATUA: PCIICHUC 3aJa4yu MITaHAOPTAa W MPOCTPAHCTBECHHOI'0 MOICIUPOBAHHA
00BEKTOB cepBHCAa M TypusMa (Hampumep, O0a3bl OTJbIXa, TOCTHHUYHOIO KOMILJIEKca,
TYpPUCTCKOTO IIEHTpa, KypopTa | T.II.).

[TpakTuyeckue 3HaHUS, YMEHUS U HaBbIKK: (POPMUPOBAHNUE 3HAHUN U YMEHUH B 00JacTH
BI)I60pa U OLCHKWU OINTHMAJIBHOTO IPOCTPAHCTBCHHOI'O II0JIOKCHUA, HpOCTpaHCTBeHHOI\/'I
TUTAHUPOBKU OOBEKTOB.

IIpakTH4eckoe 3ansaTHe 8.

Bun npakTrueckoro 3aHATHS: KOJJTIOKBUYM.

Tema u coxepkaHue 3aHATHs: DHeprocoepexkeHne B NMPOo(ecCHOHAIBHOW M OBITOBOM
JeATeTLHOCTH. MeTO bl SHEProcOepekeHHs U SHEPTod(PPEKTHBHOCTH.

Llenb 3aHATHS: TPOBEpKa 3HAHUI 00YJaIOLIUXCS 110 3apaHee JaHHBIM BOIPOCaM:

— CyurHocTh U QYHKIIUH SHEPTUH .

— HcTtouHnku >HEprum.
[ToTpeburtenu u TpaH3UTEPHI SHEPTUU
— IlonsiTHe 1 0COGEHHOCTH SHEPrOcOEpeKEHHUS.
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— IIpoGnemsl 3HEProcOEpeKEHUS U -110JIb30BAHMUS.

— «YMHBII JOM» U 3KO-IOM.

— DHeproshHekTUBHOCTD 3aHUM, COOPYKEHUN 1 000PYIOBAHHUS.

— VHKUHUPUHT U IPaKTUKA YIHEProcOepeKeHHsI.

— DHeproayaur.

[IpakTryeckue 3HaHUSl, yMEHHSI U HAaBBIKU: (JOPMUPOBAHUE 3HAHUI U YMEHHI B 00J1acTH
IHEProcOEPeKEHHUS U FHEProayuTa, padoThl C JTOMOTHUTEILHBIMA HCTOYHHKAMHU WH(OpPMAIIUH,
YMEHHH aHanu3a MojJy4eHHOU upHOPMAIUH.

IIpakTnyeckoe 3ansiTue 9.

By mpakTHdeckoro 3aHATHs: 3allUTa UTOTOBOTO IIPOEKTA.

Tema u comepxanue 3anstus: PecypcocOeperaroiiee MNpOEKTHPOBAHHUE. YTpaBICHUE
pecypcocbepexenneM «Pa3paboTka SKCKYpCHOHHOTO MapHIpyTa M0 MYHHUIUITAIHHOMY PaiioHy
MockoBckoii 0611acTH 1o pecypcocOeperaroiieii TeMaTuke»

[TpakTHueckue 3HaHUS, YMEHUS M HAaBbIKU: (OPMUPOBAHUE 3HAHUNA U YMEHUH B 00JIaCTH
NPUMEHEHUS WHCTPYMEHTAapus CHUCTEMHOrO IOAXO0Ja B MPOCKTUPOBAHUU U YIPaBICHUU
pecypcocOepereHuEM.

PexomeHa1mu K BBIMTOJHEHHUIO 3a1aHUS:

1. PaGora BBINOTHSETCS B TPYIIaX U3 6-7 YEIOBEK.

2. OOyyaromuecss BBIOMPAIOT TEMy NPOEKT COMVIACHO HWHTEpeCy K KaKOMY-JIHOO
HAMpaBJICHUIO  PECycOCOCpeKCHHUs W MYHHIUNAIUTETY, COIJIACOBBIBAIOT TEMy C
npernojaBareneM. PaboTa mociesoBaTeIbHO BBHIMOIHSACTCS IO/ PYKOBOJICTBOM M KOHTPOJIEM
IpernojiaBaTessi B paMKax BPEMEHU CaMOCTOATEIbHOM pabOThl, OCHOBHBIE MOMEHTHI OyIyT
Pa3bIACHATHCS B XOJI€ M3YyUEHHs OTACIBHBIX TeM BO Bpems Kypca. i pa3paboTku Mapiipyrta
UCTIOJIb3YIOTCSl MHOTOUHCIIEHHBIE HCTOYHUKHU: INternet, cnpaBouHMKY, KaTajaoru, SHIUKIONEANH,
MyTEBOJIUTEIH, JKypHAIbI, KapThl, CXeMbl U Jp. Pe3ynbraToM mpakTHueckoi paboThl IOJIKEH
CTaTh MPOEKT SKCKYPCHOHHOTO MapLIpyTa [0 MyHHLMNAIbHOMY paiioHy MockoBckoi o0iactu
1o BIOpaHHOM pecypcocOeperarpIieit TeMaTrke.

3. IIpoekT nomKeH coaepkaTh celylolue MyHKTHl U ONUPaThCs B CBOEH pa3paboTke Ha
['OCT 50681-2010 — «IIpoekTupoBaHuE TYPUCTCKUX YCIyT» (OTIOPHBIM SBJISETCS MYHKT 6.6.1.
U TIPUIIOKEHHMST)

- [IeJTb TIPOEKTa

- KOHIIETIL{US IPOEKTa

- aKTyaJIbHOCTh TEMATHKH MTPOEKTa

- HOBM3HA ITPOEKTa

- IpaKTHYecKasi IEHHOCTh IMPOEKTa

- OCHOBHBIE NPEUMYILECTBA MapLIPyTa HAJ JPYTUMHU

- TEXHOJIOTHYECKAs KapTa MapIiipyTa

- CXeMa JIOKJIN3aluu MapIpyTa

- KaJIBKYJISIHS] CTOMMOCTH MapIipyTa

- IporpaMMa Mapuipyra

- KAPTOYKH IKCKYPCHOHHBIX 00OBEKTOB

- KOHTPOJIBHBIN TEKCT 3KCKYPCOBOJIA

TpeboBanust kK 0OPMIICHUIO TPAKTHUECKONW PaOOTHI:

1. TurtynpHblii JucT odopmisercs no cra"naptHod ¢opme BKP (cMm. mopran
YHUBEPCUTETA);
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2. Copnepxanue paboThI;

3. Ha mnocnenyoomux CcTpaHUIaX pacrojiaraloTcsl yKa3aHHbIE BbIIIE IYHKTa 110
COJIEP/KaHUIO ITPOEKTA;

4. B koHue pabOThl pacmojliaraercs CIHUCOK JUTepaTypbl M JAPYTUX HUCTOYHUKOB
uH(popMaiuu, Kotopeie ohopmitsitores cornacao ['OCTy;

5. B Ttekcre paboThl 00sA3aTENBbHO JOJKHBI OBITH CCHUIKM Ha HCIHOJIb30BaHHYIO
TUTEpaTypy W JAPYyTHe€ HUCTOYHUKUA WHEGOPMAIMH, KOTOPBIE TIPEICTABISIOTCS B BHIE
COOTBETCTBYIOIIMX MMYHKTAaM CIUCKa JIUTEepaTypbl P B KBaAPATHBIX CKOOKax (Hampumep, [3]);

6. B pabory xematenbHO BKIO4YeHHE (QoTorpaduii, pUCyHKOB U CX€M, KOTOPBIE MOTYT
OBITH KaK pacrieuaTaHHBIMU, TaK ¥ B BUJI€ BKIIEEHHBIX BBIPE30K U3 ra3eT, )KypHAJIOB U T.I1.;

7. Tlapametpsl ctpanunbl: ¢Gopmar A4, MOPAIKOBBIE HOMEpA CTPAHHI] HMPOCTABISIOTCA
BHU3Y MO HEHTPY (HauuHas ¢ 3-i cTpaHulbl), mois: ciaeBa — 30 MM, cpaBa — 10 MM, cBepxy u
cHuzy — 20 mm;

8. ®opmar tekcra: mpudt TimesNewRoman, keras 12, 1 uHTEepBan, BhIpaBHUBaHHE
OCHOBHOTO TEKCTA 10 IIUPUHE;

9. OO0BeM paboThI JOJDKEH COCTABIATh HE Oosiee 20 cTpaHMII.

[IpakTuueckas paboTa NpeAcTaBiIseTCs IMPENOoaBaTeNl0 B OTIEYaTaHHOM BMJI€ WJIM Ha
3JEKTPOHHOM HOCHUTEJEe C O0EeCredeHHuEeM CO CTOPOHBI aBTOPOB CPEICTB BOCIPOM3BOJICTBA
IIPOEKTA.

Tunosblie INPAKTHICCKHUEC 3aJaHUA

IMPAKTUYECKAS PABOTA Nel
«M3YYEHUE U PACYET AJIbBTEPHATHUBHbBIX BO3OEHOBJISIEMbBIX NCTOYHUKOB

OHEPT'MU HA ITPUMEPE BETPOOHEPTETUUYECKUX U ®OTOIJIEKTPUYECKUX
YCTAHOBOK»

1. Iesin padoThI

1. O3HaKOMHUTBCS C MPUHIUIIOM PabOThl BETPOr€HEPATOPOB U COJIHEUHBIX OaTape.

2. V3y4yuTh KOHCTPYKLHUIO 3THUX BHJAOM BO300HOBISEMBIX aAJIbTEPHATHUBHBIX HCTOYHUKOB
SHEPIHH.

3. Ompenenuts Haumbosee CUIbHBIE U claOble CTOPOHBI 3TUX BO30OHOBISEMBIX HCTOYHHKOB
SHEPIHH.

4. Caenatb BBIBOJ O 11€J€COO0PA3HOCTH MPUMEHEHHUsI BETPOI€HEPATOPOB U COTHEUHBIX Oarapei
B paMKax pa3BUTHUS TYPUCTHUECKOTO CEpBHUCA.

Berporeneparop (BeTposnekTpuuecKkas YCTaHOBKa WJIM cokpauieHHo BO3Y) -
YCTPONCTBO JUIsl IpeoOpa3oBaHusl KHHETUYECKON IHEPTUU BETPOBOIO MOTOKA B MEXAHUUECKYIO
HHEPrHI0 BpallleHUuss poTOpa C MOCIHEAYIOUIMM €€ MpeoOpa3oBaHMEM B DBIEKTPUUECKYIO
DHEPIHIO.

BerporenepaTopsl MOXHO pa3JesUTh Ha JIBE KaTETOPUH: IPOMBIIUIEHHBIE U ObITOBbIE
(V1T YacTHOTO WCIOJIb30BaHUs). [IpOMBIIITIEHHBIE YCTAHABIMBAIOTCS TOCYJapCTBOM HIIU
KPYIHBIMM 3HEpPreTHYecKuMHU Koprnopauusmu. Kak mnpaBuiio, uXx 0O0bEIUHSAIOT B CETH, B
pe3ynbTaTe MoJy4yaeTcs BETpsAHas 3JeKTpocTaHus. E€ ocHOBHOE OTIMYME OT TPaaullMOHHBIX
(TeTJIOBBIX, ATOMHBIX) - IIOJIHOE OTCYTCTBHE KakK ChIpbsl, TaK W OTX0J0B. EnMHCTBEHHOE
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BakHOE TpeOoBanue mis BOC - BBICOKMI CpeaHEroJoBOW YpOBEHb BeTpa. MOIIHOCTh
COBPEMEHHBIX BETPOreHepaTopoB gocturaet 7,5 MBT.
MoI1HOCTh BETpOTr€HEpaTOpa 3aBUCUT OT CKOPOCTH BETPAa U OMETAEeMO IIIOIAIH ,
pSV3
2

rac: V- CKOpPOCTb BETpa, P - INIOTHOCTh BO34yXa, S - omMmeraemas mjiomanakb.

N =

CymiecTByOT Kiaccu(puKaluu BETPOTCHEPATOPOB IO KOJHMYECTBY JIOMACTEH, IO
MaTepHuaiaM, U3 KOTOPHIX OHU BBITIOJHEHBI, TI0 OCH BpAIICHHs U MO mary BuHTa. Pazpaborano
0OJIBIIIOE KOJIMYECTBO BETPOTCHEPATOPOB. B 3aBUCHMOCTH OT OPHUEHTAIMH OCHU BPAIICHUS IO
OTHOIIIEHUIO K HAMPABICHHUIO TOTOKA BETPOTCHEPATOPHI MOTYT OBITh KIACCU(UIIUPOBAHBI
cienyoumm o0pazom:

® C rOpUM3OHTAIFHOW OCHIO BPAIICHUS, TAPAIJIEIEHOW HAIPAaBIECHHIO BETPOBOTO TIOTOKA;

® C TOpPW3OHTAIBHOW OCHIO BpalleHUs, MEPICHANKYISPHON HaIlpaBIIeHHIO BeTpa (MMOJO0OHBIE
BOJISHOMY KOJIECY);

®  C BEpTUKaJIbHOM OCBIO BpallleHUs, IEPIeHINKYISPHON HANPaBICHHIO BETPOBOTO MOTOKA.

Berporeneparopel ¢ eopuzonmanvHol Ocbl0 6paujenus MOTYT HCIONb30BaTh IS
peoOpa3oBaHusl HYHEPTUU BETPa MOMBEMHYIO CHIy WU CHIIy CONPOTHUBJICHHS. YCTPOHCTBA,
UCTIOJIB3YIONIME TOJBEMHYIO CHIIY, TPEIINOUYTUTEIIbHEe, IMOCKOJIBKY OHU MOTYT pPa3BUTh B
HECKOJIBKO pa3 OOJNBIIYI0 CHJIy, YeM YCTPONCTBA C HEMOCPEICTBEHHBIM JICHCTBHEM CHJIBI
conporuBiieHus. [locnemaue, KpomMe TOro, HE MOTYT IEPEMENIaThCs CO  CKOPOCTHIO,
MPEBBIIIAIONICH CKOPOCTh BeTpa. BceieacTBue 5TOro JoOMacTd, Ha KOTOpble JCHCTBYET
noabeMHas cuiia (BETpOKoJieca), MOTYT OBITh Ooniee OBICTPOXOAHBIMU (OBICTPOXOAHOCTH -
OTHOIICHHE OKPYKHOM CKOPOCTH DJIEMEHTa MOBEPXHOCTH K CKOPOCTH BETpa) M UMEThH JIydlllee
COOTHOIIIEHUE MOIIHOCTH U MAaCChl TMPU MEHBIIEH CTOMMOCTH E€IUHHIIBI YCTaHOBJICHHOMN
MOII[HOCTH.

Berporeneparopbl ¢ gepmuxanvhoil ocvio eépawjeriss UMEIOT BaKHBIE MPEHMYIIECTBA
nepes; BETPOTCHEpPAaTOpaMH C TOPHU3OHTAIBHBIM paclojiokeHueM ocu. Jmsi HuX oTmamaer
HEOOXOJUMOCTh B YCTPOWCTBAxX I OPHEHTAIMU Ha BETEp, YIPOIIACTCS KOHCTPYKIUS U
YMEHBINAIOTCS TUPOCKOIMMYECKUE HArPY3KH, BBI3BIBAIONINE JOTIOTHHUTEIBHBIC HAMPSIKCHUS B
JIOTIACTAX, CHCTEME Tepenad M MPOYUX DIEMEHTaX YCTaHOBOK C TOPU3OHTAIBHOM OCBIO
BpaieHus. K TakuMm ycTaHOBKaM OTHOCATCS YCTPOMCTBA C IUIACTHHAMH, YalIeoOpa3HbIMU HUITU
TypOMHHBIMHU 3JI€MEHTaMH, a Takke poropamu CaBoHMycCa C JONacTsIMHU S-00pa3Hoil (hopMBbI, Ha
KOTOpBIE€ NEHCTBYET TAaKK€ M MOJBbEMHAsl CHJIa. Y CTPONCTBA TAaKOTO TUMa 001alaloT OOIBIINM
HAaYaJIbHBIM MOMEHTOM, OJIHAKO MEHBIIUMHU OBICTPOXOJHOCTHIO M MOITHOCTBIO TIO CPABHEHHIO C
OOBIYHBIM POTOPOM.

Ilpomblunennan empanas ycmano6Ka COCHOUm U3 cieoyrouiux 3J1eMeHmos:
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/ TpaHcMmuccus
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/

Ilpobnemul Ixcnayamayuu nPoOMbIUUIEHHBIXE6EMPO2EHEPAMOPO8

[TpoMbIIIeHHBIHBETPOTEHEPATOP CTPOUTCS Ha TMOATrOTOBIEHHOW momaake 3a 7-10
nueil. [lonmyuenue paspenieHuid peryIupyroInX OPTaHOB HAa CTPOUTENLCTBO BETPSHOM (hepMbl
MOJKET 3aHUMaTh roj u 6onee. Kpome Toro, nas 000CHOBaHUSI CTPOUTEIHCTBA BETPOYCTAHOBKHU
WJIM BETpOTapKa HeOOXOAMMO TIPOBE/ICHNE ITTUTENBHBIX (HE MEHEE T0J1a) UCCIICIOBAHMI BETpa B
paiiloHe CTPOUTENBCTBA. IJTU MEPONPHUITHS 3HAYUTEIBHO YBEIWYMBAIOT CPOK pean3alvu
BeTpOC)HepFeTI/I‘—IeCKI/IX HpOGKTOB.

st cTpouTenhCTBA HEOOXOAMMBI JIOpOTa JI0 CTPOUTEIBHOM IUIOMIAJKH, MECTO IS
pa3MeIIeHusl y3JI0B MpU MOHTaxe, TshkEnas moabEMHas TEXHHKA C BBIHOCOM cTpelnbl Oonee 50
METPOB, TaK KaK TOH0JIbl YCTAaHABIMBAIOTCS HA BBICOTE OKOJIO 50 METpOB.

B xone akcrutyaTauy mpoMBIIIIEHHBIX BETPOT€HEPATOPOB BOZHUKAIOT PA3TUYHbBIE MPOOIEMBI:
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e HenpaBunbHoe ycrpoiicTBOo ¢yHaamenTa. Ecnu  QyHzameHT OamHM HEMpPaBUIBHO
paccuMTaH, MM HENPAaBUIBHO YCTPOEH JpeHax (yHIaMeHTa, OallHig OT CHIJIBHOIO
IIOpBIBAa BETPA MOXKET YIACTh.

e (OneneHeHue JomacTe © JApPyrux uacTedl reHeparopa. OOneneHeHUE CHOCOOHO
YBEJIMYUTh Maccy JionacTed U CHU3UTh 3((HEeKTUBHOCTh PabOThl BeTporeneparopa. s
JKCIULyaTallud B AapKTUYECKHUX O00JacTSIX YacTH BETPOreHeparopa JOJDKHBI ObITh
W3TOTOBJICHBI U3 CHELUAIBHBIX MOPO30CTOMKUX MaTepuaoB. JKuaKoCTH, HCIIOJIb3yeMBbIe
B T€HepaTope, He JOJKHBI 3amep3aTh. MoeT 3aMEP3HYTh 000pyI0BaHME, 3aMepsIolIee
CKOpOCTh BeTpa. B sTtom ciydae >pQeKTHBHOCTH BETPOreHEpPAaTOpa MOXKET CEphE3HO
cHu3uThCA. M3-3a o0neneHeHus: mpudOpsl MOTYT MOKA3bIBaTh HU3KYIO CKOPOCTb BETpPa, U
POTOpP OCTaHETCS HEMOJIBUKHBIM.

e OTKiIIOYEHUE/TIONIOMKA TOPMO3HOM cucteMbl. Ilpu 3ToM jonmacte HaOupaeT CIMIIKOM
0O0JIBIIYI0 CKOPOCTH U, KaK CJIEACTBUE, JOMAETCS.

e Orkmouenue. [Ipu pe3kux KoneGaHHMSIX CKOPOCTU BeTpa cpalbaThIBaeT 3JIEKTpUUECKas
3alMTa annapaToB BXOIANIMX B COCTaB CUCTEMBI, YTO CHUXKAET 3(P(PEKTUBHOCTH CUCTEMBI
B 1enoM. Tak ke 11 OOJBIIMX BETPOCTAHIMM OoJblllas BEPOSITHOCTh CpadaThIBAHUS
3amuThl Ha otxoaaumx JIOIL.

e HecrabuipHocTh paboThl reHepaTopa. M3-3a Toro uto B OOJIBIIMHCTBE MPOMBIIUIEHHBIX
BETPOreHEPUPYIOIINX YCTAHOBKAX CTOSAT aCMHXPOHHbBIE T'€HEpaTophl, cTabuiIbHas paboTa
UX 3aBUCHUT OT MOCTOSIHCTBA HanpspkeHus B JIDIL.

e Jloxapel. Iloxkap MOXET BO3HUKHYTH H3-3a TPEHHUS BPALLAIOUIMXCA YacTed BHYTpPHU
TOHJOJIBI, YTEYKH Macja U3 THAPaBINYECKUX cUCTeM, oOpbIBa kabenel u 1. A. IToxkaper
BETPOr€HEPATOPOB pEAKH, HO HMX TPYAHO TYUIUTh M3-32 OTHAIEHHOCTH BETPSIHBIX
AJIEKTPOCTAHLIUN U OOJBIION BHICOTHI, Ha KOTOPOU MpoucxoauT noxap. Ha coBpemeHHbIX
BETPOreHepaTOpax yCTaHABIMBAIOTCS CUCTEMBI OKAPOTYILICHUS.

e VYiaapbl MOJHMI. Yaapel MOJHHM MOTyT NpHUBECTM K moxkapy. Ha coBpeMeHHBIX
BETPOreHepaTopax yCTaHABIMBAIOTCS MOJIHUEOTBOISAIINE CUCTEMBIL.

CoJiHeuHbIe 6aTapeu.

[Tpuniun paboTel GOTOITEMEHTOB M3 KOTOPBIX COCTOMT COJHEYHast 6aTtapes OCHOBaH Ha
dororansBannyeckoM 3 dekre. IToT 3pdekT Habmoaan eme Anekcanap IamoHa bekkepens B
1839 roxy. BnocnenctBumn pabotsl DifHiuTelHa B 06nactu GpoTodddhexra Mmo3BOIMWIN ONHCATh
SBJICHHE KoMyecTBeHHO. OnbIThl bekkeperns nmokasaiu, 4To JIyYUCTYIO SHEPTHIO COHIIA MOYKHO
TpaHC(HOPMHUPOBATH B IJIEKTPHUYECTBO C MOMOIIBIO CIICIUATBHBIX MOTYIPOBOIHUKOB, KOTOPHIE
TI03’Ke TIOTYYMIIH Ha3BaHUE (POTOIIIEMEHTEI.

Boobmie Takoit cmoco® monmydeHHs DJIEKTpUUECTBAa JIOJDKEH OBITh  Hambosee
3¢ (deKTUBHBIM, MOTOMY YTO SBISETCS OAHOCTymeH4aTrbiM. Ilo cpaBHeHHIO C Jpyroit
TEXHOJIOTHEH MpeoOpa3oBaHMsl COTHEYHON SHEPTUHU Yepe3 TepMoanHaMuueckuii mepexon (Jlyun
-> HarpeBanue Boabl -> [lap -> Bparmenue TypOuHBI -> DIEKTPHUUYECTBO), MEHbILE PHEPTUU
TEpSETCs Ha TIePEXO/Ibl.

Cmpoenue ¢pomosrnemenma
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@DOTO’/IEMEHT Ha OCHOBE IOJYIPOBOJHUKOB COCTOMT M3 [JBYX CJIO€B C pPa3HOH
IPOBOIUMOCTBIO0. K ClI0SIM ¢ pa3HBIX CTOPOH MOJIANBAIOTCS KOHTAKTbI, KOTOPBIE UCIIONb3YIOTCS
JUI TOJAKJIIOYEHHMs K BHEIIHEeW unenu. Posb Karoga wurpaer cilod € N-IPOBOJUMOCTBIO
(31eKTpOHHAs! IPOBOAUMOCTD), POJIb aHOAA — P-CJIOM (ABIpOYHAsi IPOBOIUMOCTD).

Tok B n-cimost co3maercs JBHKEHHE DIIEKTPOHOB, KOTOpBIE «BBIOMBAIOTCS» IIPU
NOTIaJIaHNU HA HUX CBeTa 3a cueT (portodddexra. TOK B p-ci0e cO3AAETCs «IBUKEHUEM JIBIPOKY.
«JIpIpKa» — aToM, KOTOPbIM MOTEPSAI JIEKTPOH, COOTBETCTBEHHO, IIEPECKAKUBAHHUE 3JIEKTPOHOB
C «IBIPKU» Ha «IBIPKY» CO3/1aeT «IBMXKEHHUE» IBIPOK, XOTS B MPOCTPAHCTBE CAMH «IBIPKH»
KOHEYHO HE JIBUTAIOTCS.

Ha cthike ci0eB ¢ n- U p-IPOBOJUMOCTBIO co3faercs p-nN-nepexox. Ilomydaercs cBoero
poJzia AMOJ, KOTOPbIE MOXKET CO3/aBaTh Pa3HOCTh MMOTEHIMAJIOB 3a CUET IONaJaHue Jyyell CBeTa.

QDu3uuecKkuii MexaHuzm 0eicmeus

Korna yiyan cBeTa momnamaroT Ha n-ciioH, 3a cuet (potodrddexra 00pa3yroTcs CBOOOTHBIC
ANIeKTpOHBL. Kpome 53TOoro, OHM TMONy4arOT JOMOJHHUTEIbHYIO OSHEPrHi0 U  CIIOCOOHBI
«IEPETPBITHYTh» 4Yepe3 MOTEeHIHAIbHBIN Oapbep p-N-nepexona. KoHueHTpalus 371eKTpOHOB U
JBIPOK H3MEHSeTCd U 00pa3zyercs Pa3HOCTh MOTEHIMaloB. Eciu 3aMKHYTh BHELIHIOIO IIEMb
yepe3 Hee HauHeT TeUb TOK.

PazHocte mnoteHumanoB (a coorBerctBeHHO M DJIC) KOTOpYylO MOXET CO3/1aBaTh
($OTO37IEMEHT 3aBUCUT OT MHOTUX (PAKTOPOB: MHTEHCUBHOCTH COJIHEYHOTO M3ITy4EHUS, IJIOMIa 1
¢dorornementa, KITJ koHCTpyKLIMK, TeMIepaTypsl (IIpU HarpeBaHUU IPOBOJAUMOCTD M1AJIAET).

OnmHako pPa3HOCTh TOTEHIMAIOB, CO3/aBacMas OJHUM (OTOIIEMEHTOB, Maya JUIs
IPOMBIIIIEHHOTO TMpUMeHeHHs. UYToO0bl KMMeTh BO3MOXHOCTh HCIOJB30BaTh COJIHEUHbBIE
AIIEMEHTHI Ul AJIEKTPONUTAHUS YCTPOUCTB, UX COEIMHAIOT BMecTe. TeM cambIM MOJy4daroTcs
CoJHEeuHble OaTapeil (cosiHeuHble COOpKH, COoHEUHble Moaynu). Kpome Toro, ¢porosneMeHTs!
MOKPBIBAIOT Pa3IMYHBIMU 3aIUTHBIMU CIOSMH U3 CTEKJIA, IJIACTMACCHI, PAa3JIUYHbIX IIJIEHOK. JDTO
JIeNatoT JUIsl TOTO, YTOOBI 3aALIUTUTE XPYIKUI 2JI€MEHT.

OcHoBHOW pabouell XapaKkTEepUCTHKONW COJNHEUHOW OaTapen sBISETCS HUKOBas
MOIIIHOCThb, KOTOpYIO BblpakaioT B Barrax (Bt, W). Orta xapakrtepucTuka IoKa3bIBaeT
BBIXOJHYIO MOIIHOCTh OaTraper B ONTUMAJBHBIX YCJIOBUSAX: COJHEUYHOM u3iyueHuu 1 kBt/m2,
TeMIiepaTtype Ookpyxkawimie cpeasl 25 oC, coimHeuyHOM crekTpe mupuHoit 450(AMI1,5). B
OOBIYHBIX YCJIOBMSIX JOCTHYb TaKUX IMOKa3aTeel ynaercs KpailHe pelKo, OCBEIIEHHOCTh HUXKE,
a MoayJb Harpesaetcs Bbiwie (10 60-70 rpaaycoB).

IIpu mocnemoBaTeNTbHOM  COEJMHEHUM  (DOTODJIEMEHTOB  TOBBIMIACTCS  Pa3HOCTh
NOTEHIMAJIOB, NMPH MapauIeIbHOM - TOK. TakuM 00pa3oM KOMOHMHHPYS COEIWHEHHS] MOYKHO
NOOUThCA TpeOyeMbIX MapaMeTpoB MO TOKY U HANpPsHKEHUIO, a CIIEAO0BATENbHO U M0 MOITHOCTH.
Kpome Toro, nocienoBaTebHO UM MapajlIeIbHO MOKHO COEIMHATH HE TOJIBKO (POTOIEMEHTHI
B paMKax OJIHOM COJHEUHOU OaTapeu, HO U COJHEUHbIe OaTapeu B IEJIOM.

Ha cerognsmnumii 1eHp Ha ppIHKE cObITa MpeobsiajaeT B OCHOBHOM TPH BUA COJTHEUHBIX
Oarapeil — 3TO TOHKOIJICHOYHbIE, MOHOKPUCTAINTNYECKHE U TMOJUKPUCTAJUIMYECKUE COJTHEYHbBIE
na"enu. Hanbomnee nonyasipHbIMU SIBJISIOTCS MOHOKPUCTAJUIMYECKHE COJIHEUHbIe OaTapen. IToT
TUN Oatapeil COCTOMT U3 OIPOMHOIO KOJIMYECTBA CHIIMKOHOBBIX siueeK. CHIMKOHOBBIE SYEHKH
BBIMOJIHSAIOT (YHKLUIO TPeoOpa3OBBIBAHUS DJICKTPUUYECKONM SHEPrUM U3 COJIHEYHBIX Jy4deH,
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MOMAJAlOMX Ha HX [OBEepXHOCTh. Hambonee onTuManbHBIM KOJIWYECTBOM SUYEEK B
MOHOKPHUCTAINIMYECKUX Oarapesix cuuTaerca 36. DTO JOCTaTOYHO XOPOLIO OTpa)kaercs Ha
BBIPA0OTKE JEKTPOIHEPTUU. MOHOKPHCTAJUIMYECKUE OaTaper TOCTATOYHO JIETKH U KOMITAKTHBI,
CIIOCOOHBI HEMHOTO U3rubatbes. biaromapst 3ToMy CBOMCTBY, HE COCTaBHT 0CO0OTO Tpyna
YCTaHOBKA JaHHBIX OaTapeld Ha HEPOBHBIX IOBEPXHOCTAX, TAC CIOXKHO OyIeT HoOHUThCS
NPaBUIBHOTO YIJla HAaKJIOHA.

Cmpoenue conneynvix dbamapeit

MnactHb! ’ > CrexnsHnoe
NPOBOAHNKA ~~ nokpbrMe
: \/ . AwTnBnukosbiit
- nier
AHTHMBNMKOB0E ~a
~
NOKPbLITUE "
KpemHui DoTO3NeMEHT
n- ¥ p-TMNa
.. Metannuueckas ' :
7 NoanoXka . Kapkac

barapen u3 MOHOKPHMCTA/JIOB HMEIOT HAJEKHBIA M MPOYHBIA CTEKJIOIUIACTUKOBBIN
Koprmyc. bmaronaps HemMy BOBHYTPb YCTaHOBKM Bjara HE IPOHUKAeT, MO3TOMY JaHHbIE
YCTaHOBKHM MOKHO HCIIOJIb30BaTh Ja)Ke€ Ha KOpaOJsX JajpHEro mjiaBaHus. bojee Haae)KHbIMU U
JOJITOBEYHBIMU COJIHEYHBbIE OaTaper JielaeT OTCYTCTBUE IMOJABIXKHBIX 3ieMeHToB. Cdepa
MPUMEHEHUS MOHOKPUCTAIITMYECKUX COTHEYHBIX OaTapeit TOBOJIBHO MIKUPOKA, 3TO MOXKET OBITh U
3apsika aKKyMYJSTOPOB, 3JEKTPONUTaHHME MJS CaJOBbIX HACOCOB, OOecleuyeHUe MUTaHUA
60pTOBOrO 060PYAOBaHMS KOPAOIsi, OCBELICHNE CAJ0BBIX U MPHYCaJeOHBIX YYaCTKOB , TUTAHUS
CUTHAJIM3ALMU M CPEACTB CBA3M, M Tak jaiee. Y JaHHOTO BHJA COJHEYHBIX OaTtapeit
MaKCHMaJbHasi MOILIHOCTb JTOCTUTAETCs MPHU YCIOBUAX, €CIU HeOO OyIeT sICHBbIM, TemrepaTypa
Bo3nyxa — 25°C, manmenu OyayT HampaBjieHBl TNPSMO Ha COJHIE. 3HAYUTEIHLHO CHH3UTH
MOIITHOCTh YCTAaHOBKU MOXET Jaxke HeOombImas o0aaqHocTh (okoso 70%), a B ciiydae CHIbHON
00JJaYHOCTH MOKHO CUHMTATh 4TO paboTa COJIHEUHOU Oarapen OJIOKHPOBAaHA, TaK KaK MOIIHOCTh
camwkaercas Ha 90%. ng Toro uro OBl MOJYYUTh ONTHUMAIBHYIO MOIIHOCTh, JIWANa30H
TEMIIepaTyp BO3ayXa JIOJDKeH KojebaThes B pamkax 15-25 °C. lnsg HamuX MIUPOT U3MEHEHHE
COJIHEYHOMW 3HEPruM, HANpsMYIO 3aBUCHT OT ce30Ha. [IJis Toro ytoObl HE U3MEHATH MOCTOSHHO,
HANpaBlIeHUE TIaHele pPEeKOMEHIYeTCs YCTAaHOBUTh HUX IO HANpaBICHUIO K DSKBATOPY,
OTKJIOHEHHUE JTOJDKHO OBITh PaBHO LIMPOTE MECTHOCTH.
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ToHKoNIeHOYHBbIE COJIHEUHbIEe daTapeH — CUMTAIOTCA HauOoJjee JIeeBbIM BapHaAaHTOM
U3 BCEX CYUIECTBYIOIIUX BUIOB OaTapeil. DTOT BUJ OaTapell MOXHO yCTaHABJIMBATh B JIIOOOM
MecTe, 3TO MOXET OBITh CTeHa 3[aHMs, KpbIa JUO0 K€ 3eMeIbHBIH ydacTok. B oTimume ot
MOHOKPHUCTAITMUECKUX OaTapeil, TOHKOIJICHOYHBIM COJHEYHBIM OaTapesiM HE HYXHBI MPsMble
ayun conHia. [lo MourHOCTH OHM Takxke OoJiee yI0OHBI, 4eM APYrHe BUJBI, TaK KaK Jaxke Mpu
MacMypHOW MOroJie OHU TEPSOT MOIIHOCTH Bcero Ha 10 — 15 %. Jlng nHameir mecTHOCTH
Haubosee ynoOeH Takoil MaTepual Kak TOHKas IUIEHKa, YeM MOHOKPHUCTAJUIbI, TaK KaK OHa
JIOCTaTOYHO XOPOIIO paboTaeT Aa)ke B YCIOBUAX 3albUICHHOCTH. ETMHCTBEHHOE YTO MOXHO
Ha3BaTb MHUHYCOM [UIsi JAaHHOTO BHJA COJIHEYHBIX OaTapedl 3TO 3aHMMaeMasi IUIOIIA[b,
MpakTH4ecKu B 2,5 pasza Oomblie, yeM y Apyrux. [IpuMeHsroTcs OHM B OCHOBHOM st Ooiee
KPYIIHBIX CUCTEM 3JIEKTPOCHAOXKEHNUS , PEJKO - I OBITOBBIX IOTPEOHOCTEM.

Hosmkpucraninyeckue coJiHeYHble 0aTapeM TaKXe CUUTAIOTCS albTEPHATHUBHBIM
BapMaHTOM  MOHOKpHCTa/UIMYeckuM  OatapesM. B ux  ycTpolicTBe  NpUMEHUM
NOJMKPUCTAIUTMYECKU KPEeMHUH, MMeronmii sipko cuHuid nBer. Ilo crommoctn oHu Ooisee
BBITO/IHBI, YeM MOHOKpHCTajuinyeckue Oarapeu. [lomumkpucrananyeckue cCOMHEYHbIE OaTapeu
[IMPOKO MPUMEHUMBI Ui OCBEIICHHS BOPOB, MapKOB, YIUII, IIOCCE, OONbHUIL, Kade, IIKOI,
YAaCTHBIX JOMOB, CpEACTB CBS3M, a TaKXke [JIs DSHEProcHa®XKeHUs Ta3oMpoBOIOB U
He(TEPOBOIOB, 3aPSAKH AKKYMYJISTOPOB.

Heoocmamku conneunvix naneneil.

Cpok citykObI KPUCTAIIIIOB, W3 KOTOPBIX BBITOJIHAIOTCS OaTtapew, HE 3aBUCUT OT THIA, OH
MIOJIHOCTHIO 3aBUCUT OT HETIPOHUILIAEMOCTH U KPETIOCTH KOHCTPYKIMU. Kpucramiel ke, mpu 3ToM
COBEpUIEHHO PaBHOJYILIHBI K BJIare WM JPYyruM HEOJaronpUsTHBIM (akTopaM , OHU SIBISIFOTCS
MHEpPTHbBIMM  Marepuanamu. Ilpy HapylmieHMM TEepMETHYHOCTH IOBEPXHOCTH, MOTYT
MOJIBEPTHYTHCSI PIKABIICHUIO JOPOXKKHU, COEAMHAIOIINE KPEMHMM, 3a CUET IONAJaHUs BJIark Ha
JIOPOKKHM MEXy IUIACTUHAMU MCUYE3HYT TOKOIIPOBOASIINE KOHTAKTHI. TOJIBKO MO ATOM NMPUYHHE
MIAHEJIb MOXKET BBIMTH U3 CTPOSI.

Pacuem conneunvix nanenei.

UToOBI y3HATh, MAHENNW KAaKOW MOITHOCTH TOTPEOYIOTCS ISl YCTAaHOBKU, HEOOXOIMMO
3HaTh MOIIHOCTh BCEX 3JEKTpOnprOopoB B goMe. Eciu oT conHeuHbx OaTtapeil OyneT 3anuraHa
TOJIBKO 4acTh MPHUOOPOB, TO COOTBETCTBEHHO HYKHO 3HATh TOJIBKO UX MOIIHOCTb.

Mo1HOCTb BCEria MOXKHO IIOCMOTPETH B ACOPTE 3JIEKTponpudopa.

Heo6xoanmMo cBecTH Bce MpHOOPHI B €MHYIO TaOIMIly C YKa3aHHEM MOIIHOCTH, YHCIIO
4acoB palOThl, CYTOYHOE MOTPEOICHHE M CYMMY BCEX DJIEKTPONPUOOPOB (3/1€Ch MOXKHO
COCTaBUThH OONIYIO TaONHILY /Ul IpakTUYeckux padoT Nel u Ne3).

Tabmumal.

daexrponpudop | MomnocTs, Br  [KosimuecTrBo Bpewms pa6ortsl B | [loTpedsenue 3a
CYTKH, Yac CyTKH, BTXx4

Bcero B cyTku, P!
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Crhenyrommii mar — 3TO OIpeesieHHe TOJIOBOIO KOJMYECTBA COJIHEYHOH pajvallvy,
XapakTEepHOE ISl JAHHOTO PErHoHa. JTO TaONHIbI, B KOTOPBIX YKa3aH YPOBEHb COJIHEYHOM
pamguanuu (KBt 4/M?/neHp) ¢ pa3OUBKOI TTO MecCsIaM.

Ta6nuna 2. ConHeyHas MHCOJIANMS B roposie MockBa:

Mocksa,mmpora 55.7 | sHB | deBp | MapT | amp Mail | MIOHP | MIOJb | aBr | CEHT | OKT | HOS0 | JeK
l'opuzoHTanBHAS 164 | 346 | 79.4 | 111.2 | 1614 | 166.7 | 166.3 | 130.1 | 82.9 | 414 | 186 | 11.7
TaHeNb

Beprukansuas 21.3 | 57.9 | 1049 | 935 | 108.2 | 100.8 | 108.8 | 103.6 | 86.5 | 58.1 | 38.7 | 25.8
naHelb

Haxnon nanenu - 20.6 | 53.0 | 108.4 | 127.6 | 166.3 | 163.0 | 167.7 | 145.0 | 104.6 | 60.7 | 34.8 | 22.0
40.0°

Bpamenue Bokpyr 21.7 | 62.3 | 1329 | 161.4 | 228.0 | 227.8 | 224.8 | 189.2 | 126.5 | 71.6 | 42.2 | 26.0
HOJIIPHOU OCH

CoracHo Ta0iuIe HAWITYYIIHK yPOBEHb HHCOJSAIUU OyIeT B HIOHE MECAIle, a HAauXyIIIHi — B
nekaope.
3nas oOuryro uudpy sHEpronoTpedieHus, HEOOXOOUMO YYecTh MOTEpU Ha pPa3psia-3apsnl
akKkymyJsitopa. Bennunna noteps coctaBisieT okoso 20%.

Po6u4 :P,,p ><1,2
JlenuM mosydyeHHOE 3HaYCHHE Ha 3HAYCHHUE WHCOJSIUH.
st mions: W=P4,, [3nauenue utons, xBT.
st nexabpsi: W=P,4,, [3nauenue oexabps, kBT.
[Tocne ocyuiecTBIEHUST pacueToB HEOOXOAUMO BHIOpATh JHOOYI0O MOJENb U3 NMPUBEICHHBIX B
tabnuie. JlanpHeire pacueTsl MO3BOJIAT OMPEAETUTh HEOOXOAMMOE KOJTMYECTBO COMHEYHBIX
Oarapeil BBIOpaHHOM MOIIIHOCTH.

Tabmawnra 3.

MoenbHbIH psif 150 170 170 180 180 250

conHeuHbIx Oartapeit, TCM (12 (24 (12 (24 (24 stueiixn)
siyeeK) |siveiikm)| siveek) | sAUelKH)

ITukoBast MOIIHOCTE, BT 150,0 170,0 170,0 180,0 180,0 250,0

HomunansHoe 12 12 24 12 24 24

HanpsbkeHue, B

Pasmepbl, MM 1468x673x43 1580x815x%38 1580x815%43 1640x992x40

Bec, kT 12.1 | 17.4 | 185

Heo0xoaumoe KOJIMYeCTBO COMTHEUHBIX TTAHEJICH BRIYUCIISAETCS 10 popMyIie:

Nuons= W I 6bi6pannas mownocmo 6 kBm

Noexagps= W | 8b16pannasn mownocmo ¢ kBm

[Tocne ocymiecTBIeHHs] pPacueToB HEOOXOAUMO CJAeNaTh BBIBOJ O IEJIeCO00pa3HOCTH
WCIIOJIb30BAHUS COJIHEUHBIX OaTapeil BBIOpaHHOW MOIIHOCTH.

2. ITopsinok BbINOJIHEHHS PA0OTHI

1. Osnakomumscs c npedcmasieHHbIMU 80300HOBIAEMbIMU AIbIMEPHAMUBHBIMU UCTIOYHUKAMU
SHepaUuU. U3yYUms NPUHYUN paOOmMbl, KOHCMPYKYUIO, 0COOEHHOCMU PAOOmMbL.

2. O3HaKOMUMbCIL ¢ MEMOOUKOU NPOBEOEHUS PACUemd

3. Ilpoussecmu pacuem 6 coomeemcmeuu ¢ 3a0aHUeM.
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4. Coenambv 661600 0 YenecoOOPA3ZHOCMU NPUMEHEHUS PACCHUMAHHBIX (DOMOIIEKMPULECKUX
naweei.

3. Yka3anus no opopmMJIeHUIO 0TUYETA

Otuer 1o paboTe JOIKEH COAEPKaTh!
Ha3Banue u nienb npakruyeckoi paboThl.
Kpartkuiit KOHCIIEKT TEOPETHUECKOM YaCTH PaOOTHI.
PacueTsl o MHIMBUAYAIBHOMY 3a/1aHMUIO.
BeiBog 00 3(@deKkTHBHOCTH pacCUMTAHHBIX COJIHEYHBIX OaTapeil M BO3MOKHOCTH
ucnosap3oBanus BUD B pamkax pa3BUTHS TYpUCTHYECKOIO CEPBHCA.

NS

IPAKTV/UECKAS PABOTA Nt 2
«M3YYEHHUE ObOPY JIOBAHMA JJIA ITPOBEJEHNA
NMHCTPYMEHTAJIbBHOI'O SHEPI'OAY IUTA»

1. Hesm padoThl
1. O3HaKOMHUTBCS C METOJaMH NPOBEACHUS HHCTPYMEHTAJILHOTO 3HEPTOayIuTa.
2. V3y4nTh KOHCTPYKIHIO, TEXHHUECKHE XapaKTEPUCTUKU M Ha3HayeHHUE OOOpYHOBaHHMS JUISA
MHCTPYMEHTAJIBHOTO SHEProayIuTa.
3. O3HAaKOMHTBHCS C TEXHOJIOTHYECKHM IPOIIECCOM BBIIIOIHEHHS TEIUIOBUMOHHOW CHEMKH
3JIaHUS.
4. BBINOJIHUTH TETNIOBU3NOHHYIO ChEMKY 3IaHUSL.
5. CocTaBUTh OTUET O BBIOJHEHHOM TepMmorpaduu 37aHUS U BBIHECTH PEKOMEHAALNU IO
YCTPaHEHUIO J1e(DEeKTOB.

2. MeToabl NpoBeeHNs] HHCTPYMEHTAIBHOI0 JHEProayAnuTa

DHeproaymuT — 93TO OOCICIOBAaHHE BCEX JHEProOpecypcoB OPraHU3AIMU C  IENbIO
BBISIBJICHUA 3(1)(1)CKTI/IBHOCTI/I nux HUCITIOJIB30BAaHU S u BO3MOXXHOCTEN JOCTUKCHUA
SHEpProcOepeKEHUSI.

HCJ'H) OHEproayauTa — BbBIABJIICHUC BO3MOXHOM DSKOHOMHUU SHEPTUU W TOILIMBHO-

DHEPreTHUECKUX PECYPCOB, U OMpeJeNieHne MyTeld MOCTHIKEHUS BBISIBICHHON MOTEHIMAIbHON
SKOHOMMH.

KauecTBeHHBIN PHEPreTHUECKUN ayTuT HEBO3MOXKHO MPOBECTH 0€3 MHCTPYMEHTAIBHOTO
oOcietoBaHusl, KOTOPOE IMOMOTAeT BOCIOJHUTH HEAOCTAIONIYI0 HH(OPMAINIO, HYXHYIO IS
otieHkH 3 PexTuBHOCTH UcToNb30BaHuss TOP. MHCTpyMeHTanbHOE 00ce10BaHNe TIPOBOJIUTCS C
MCITOJIb30BAHUEM CTAIIMOHAPHOTO JINOO CIEIMATM3UPOBAHHOTO MTOPTATUBHOTO 000PYTI0BAHUS.

Bo Bpemsi mpoBeneHUs WHCTPYMEHTAIBHBIX W3MEPEHU HEOOXOIAMMO HCIOJIB30BaTh IO
MaKCHMyMy BCE TEXHHUYECKHE M KOMMEpPYECKHE Y3JIbI ydeTa JHEPreTHYECKUX pPECYpPCOB,
UMEIOIINXCS B OpraHU3aIiu.

[Tpu mpoBeIcHNN WHCTPYMEHTATHLHOTO 00CIEeIOBAaHUS BCS OpPTaHM3AIMS pa3/IeiseTcs Ha
OT/IeNbHBIE OOBEKTH WU CHUCTEMBI, KOTOpBIE BIIOCIEACTBHH OyAyT TOJIBEPTHYTHI
KOMILIEKCHOMY OOCTIEIOBaHUIO.

HNucTpymeHTalbHOE 00CleJoBaHNe OBIBAET TPEX BUIOB:

OnHOKpaTHBIC U3MEPEHHS.

banancoBbie n3MepeHus.

Peructpanus mapameTpos.
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[Ipyn OIHOKPATHBIX W3MEPEHUSX OMPEAeNsIeTcs SHEeProdPpGEeKTUBHOCTh KOHKPETHOTO
00BEKTa B ONPEICIICHHOM PeKuMe PadoThI. J{1s1 HHCTPYMEHTAILHOTO 00CIIeIOBAaHHUS 3TOTO BH/IA
TpeOyeTCcs MUHUMYM CaMbIX MPOCTBIX W3MEPHUTENbHBIX MPUOOPOB, HE TPEOYIOIMIUX BCTPOSHHOU
HaMSTH JIJIS TIOCICAYIOIICH CHHXPOHHU3AIUU C KOMITBIOTEPOM.

banancoBbeie u3MepeHus HE0OXOMUMBI it (hOpMHUPOBaHMS OaaHca paclpeleiICHHs] TOTO
WIM HWHOTO JHEpropecypca MEXAYy pa3InYHBIMH IOTPEOUTEIISIMH DHEPIHH, y4acTKaMH,
OpI‘aHI/I?;aI_[I/ISIMI/I n T.14. I[JISI 3TOr0 BHAA I/IHCprMeHTaHBHOFO O6CJICI[OB3,HI/ISI HGO6XOIII/IMBI
HECKOJIBKO Pa3JIMYHBIX H3MEPUTEIBHBIX MPHUOOPOB, YTOOBI OBUIM BO3MOKHBI OIHOBPEMCHHBIC
3aMepBI B pa3HbIX MECTax. I[JISI 6aﬂaHCOBLIX I/I3MepeHI/Iﬁ Hy)KHO TAK)XXEC HCIIOJIB30BaTh
UMEIOIIUECS] B OpraHM3al[ik CTAI[MOHAPHBIC NPUOOPHI THIA CHUCTEM TEXHHYECKOTO HIIU
KOMMEPUYECKOTO y4eTa SHEPTeTHIECKIX PECYPCOB.

Bo Bpemst mpoBeieHNs PErUCTPALIMK [TaPAMETPOB ONPEACIIICTCS 3aBUCHMOCTh BO BpEMEHHU
KaKoro-to rmapamerpa. J[ins HMHCTpyMEHTAIBHOTO OOCJIENOBAaHUS 3TOTO BHAA HYXKHO
000pyI0BaHUE, OCHAIIIEHHOE BHEIIHUMH WJIA BHYTPEHHHMHU YCTPOWCTBAMH XPAHEHUS U 3aIUCH
JTAHHBIX C BOBMOXHOCTBIO BITOCJICACTBHUHN HepeaaTb X HaA KOMHI)IOTep.

WNHCcTpyMeHTaIbHBIN 3HEProayIuT MPOBOJAMUTCS TI0 OJJHOMY U3 4-X METOJIOB:

TemnmoBU3MOHHOE 00CIEI0BAHME.

MynbTUMETpUYECKOE 00CIICIOBaHHE.

N3mepenue pacxoja mapa v KUIKOCTH.

H3mepenune mapaMeTpoB 3JICKTPOIHEPIHH.

[Tpu TemIOBU3MOHHOM OOCIIEIOBAHUU BBISIBISIOTCS MCTOYHUKHU TEIJIOBBIX MOTEPh. B aTOM
MeTo/ie 00cTIeIoBaHus OCHOBHBIM 00OPYIOBAaHHEM SIBIISIETCS TETITIOBU30D, KOTOPBIA (PHUKCHpYET
uH(ppaKpacHOE H3IYy4YeHHEe OT Kakoro-mmbo o0beKkTa, MpeBpamias €ro U3 TEeMIOBOTO
n3o0paxeHus: B BUAMMoe. JlaHHBIM MeToa oOcienoBaHMs OCO0O Ba)KEH INPU SHEProayauTe
aJMUHHMCTPATUBHBIX, JKWIBIX U IPOU3BOJCTBEHHBIX 31aHUM.

[Ipy MynbTUMETpPUUYECKOM  OOCIEIOBAaHUU H3MEPSAIOTCS YPOBHU BIIAXKHOCTH, IIyMma,
Temreparypbl U Lu(ppoOBOro MyiabTHMeTpa. Bo Bpems mnpoBeneHHs MyJIbTUMETPHUECKOTO
oOcienoBaHUS YPOBEHb IIyMa M3MEpSIOT B Y4YEOHBIX 3aBEJCHHSIX, IPOMBIIUIEHHBIX
npennpusaTusx. Cuily cBeTa U3MEpSIOT B MOMELICHUSX, CBET B KOTOPBIX IaJaeT MOJ pa3HbIMU
yraamu. Ilpu nmomomu nu@poBOro MyabTUMETpa HU3MEPSAIOTCS MEPEMEHHBIE M IOCTOSHHbIE
HanpsDKeHUEe U TOK, CONPOTUBIIEHUE, EMKOCTb, YacTOTa, pa0OUYUi IIUKII, a TaKKe TECTUPYIOTCS
JTMOJIbI U ITPO3BAHUBAIOTCS 3JEKTPUUECKHE LIENU Ha OOPBIB.

ITpu nmpoBeneHMM U3MEPEHMM pacxojaa Iapa, rada WIN JKMIKOCTH CTaBITCS CIENYIOLINE
3a/1a4u:

N3mepenne KonuuecTBa BELIECTBA, KOTOPOE NMIPOXOAUT YEPE3 U3MEPUTEIBHBIN Y4acTOK 3a
CYTKHM, CMEHY U T.1. B 3TOM ciiydyae m3aMepuTenbHOe 00OpYJOBaHME HA3bIBAETCS CUETUYUKAMHU
KOJIMYECTBA.

N3mepenune KonuuecTBa BEUIECTBA, KOTOPOE MPOXOAUT Yepe3 U3MEPUTENbHBIN Y4acTOK 3a
4yac, MHUHYTY, CeKyHAy. B »3Tom ciaydae wu3MepuTenbHOoe OOOpYJIOBaHHE HA3bIBAETCS
pacxo0MepaMu.

CymectByeT 0Oojee ABYX JAECATKOB pa3IMYHBIX CHOCOOOB H3MEPEHHUs pacxoja, HO
CaMbIMU PACIIPOCTPAHEHHBIMU PACXOJOMEPAMHU SBIISIOTCS: JIEKTPOMArHUTHBIE, IEPEMEHHOTO U
MIOCTOSIHHOTO NI€pETa/ia AaBJIECHUS, TAXOMETPUUECKHE.

W3mepeHne napaMeTpoB 3JIEKTPOIHEPTUU TPOBOAUTCS MPHU MOMOLIU 3JIEKTPOaHATIU3aTOPA.
Tak, Gmaromapsi aHanu3aTopaM KauecTBa CHaOXEeHMs AJIEKTPO’HEprueil Juia TpexdQasHol ceTu
MOKHO HE TOJIBKO TpeAcKa3aTh M MpPeJOTBpaTUTb, HO M YCTPAaHUTh BO3MOXHBIE U
CYILIECTBYIOINE HEMOIAAKU B CHCTEMAX, PaCpeAeIIIOINX dJIEKTPOIHEPTHIO.
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MeTtoa MHCTPYMEHTAIBLHOTO 00CIeI0BaHUS — U3MEPEHHUE Ta30BOM Cpebl - MpEeAroaraet
MCIOJIb30BaHUE Ta30aHAIN3aTOPa, KOTOPBIM OnpeeseT KOHIEHTPALUIO0 Pa3HOOOpa3HbIX ra30B B
ra3oBoii cmecu. Mcnomp3yercss 3TOT mpuOOp ISl MU3MEPEHHS BPEIHBIX BELIECTB B T'a30BbIX
BbIOpOCax B MPOMBINIICHHOCTH. Kpome Toro, razoaHaiu3atop I[OMOraeT HacTpauBaThb U
00CITy’)KUBaTh MEYH, KOTJIbI, TOPETIKH, Ta30BbIe TYpOUHBI, KOTOphIe pabOTalOT Ha JOOBIX BHUIAX

TOILJINBA.

Bce HeoOxomuMbie pUOOPHI 7Sl TPOBEACHUS JTAHHBIX HCCIEAOBAHUS JOJKHBI OBITH B

KaXKI0U SHEproladbopaTopuu.

3. ObopyaoBaHue 1JI HHCTPYMEHTAJIBHOTO HEProay/auTa.

Ha3zpanue npuéopa

TexHuuyecKHe XaPAKTECPUCTUKH

Ha3znauenmue

TenaoBU3MOHHBIA KOMILIEKC

Juamna3zoH KOHTpoaupyeMsIx Temnepatyp: Ot -20°C
1o +550°C

UyBCTBUTEIHHOCTD 0,1°C

Koppexkuust usmepennit:  Koadduunent uznydenus
perymupyeres ot 0,1 no 1,0

Pabota oT ceTr mepeMeHHOT0 TOKa:

AqarnTep TUTaHUS OT CETH MepeMeHHOTo Toka 90-260
B, 50/60 I'g

VYcaoBust okpyxKarouiei cpeapl:

Huamnazon padounx temmepatyp Ot -0°C mo
+50°C

JluamnaszoH TeMIieparyp npH XpaHeHUH:
1o +70°C

Ot -40°C

TenmoBu3noHHas CheMKa
3JIEMCHTOB 3JaHUH U
COOpYKEHUH,
JIMarHOCTHKA
SHEPTETUYECKOTO
000pyIOBaHUS.

Pacxogomep ¢ 1aT4uKOM
TOJIIHMHOMepa

JmaMeTp ycioBHOIO Ipoxo/a TpyoonpoBoaa, MM
40-+2000

Bepxuue npezens AMana3oHOB H3MEPSAEMOT0o
pacxona, M3/4 8+40000

OcHOBHasi IOTPENIHOCTb, %o

- IpH U3MEPEHUHN 0OBEMHOTO pacxojia

- TIpU U3MEPEHUH KOJINICCTBA
+1.5
+2

Temmneparypa, °C

- KOHTPOJIUPYEMOU Cpeabl

- BO3/IyXa, OKpYy»Karorero b3-2
-10++150
-20++50

ITutanue (BHyTpeHH:s OaTapes WU CeTeBOH
anmamnTep), B 9

Bpewms HenpepbIBHOW paboThl 6€3 MoA3apsIKu
AKKyMYJISITOpa HE MEHee, 4
(Bo3moxkHa paboTa OT ceTH nepeMeHHOro Toka 220 B
C HCIIOJIb30BAaHHEM CETEBOTO aanTepa) 8
I'abapute, MM 100 x 290 x 420

Macca, kr, He Ooiee 6

Wsmepenue pacxoaa
KHUAKOCTEHU C
OTCYTCTBUEM IpUMECEN
0e3 Bpe3KH.

IMupomerp

Huamna3on usmepenus remneparypsr, °C - -30
....+500

IIpenens qonyckaeMoit OTHOCUTENIbHON
norpemHocty, % +2°C (£1,5%)

Paspermarorias cnocoosocts, °C 0,2
Ioxa3aTens BU3MPOBAaHUS 1:10
CrieKkTpanbHbIi 1UaNa30H, MKM 8...14
Koapunnenr uznmyqarenbHoii ciocoOHOCTH

JlucraHMOHHOE
U3MEPEHUE TEMIIEPATYPHIL.
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0,95

Komunuectso siueex mamsitu, mr 1

Hanpspxenne muranwst, B(ankammaoBast wm NiCd)
9+1-2

T'abapuTHbIC pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBII ¢ 4
30HAaMH

Huana3on u3mepsieMbix Temmepatyp,°C -
100...+1800 (3aBUCHT OT THTIA HCIIOIH3yEMOTO 30H/A,
cM. CBoiHAs Ta0NHUIA HCTIOTIB3YEMBIX 30HIOB)
OTHOCHTENbHAs NOrPEIHOCTh, % +0,5 +en.Mi.pasp.

Hena ennuuel Maaamero paspana,°C 0,1

KonnuecTBo THIIOB CMEHHBIX 30H/I0B 24

Juana3oH n3MepeHus: OTHOCUTEIbHON BIaXKHOCTH, %
0...100

AOCONIOTHASI TOTPEITHOCTh N3MEPEHUS
OTHOCHTENILHOM BIIaXKHOCTH, %0 3

Pabouue ycnoBus skcrutyaraimu, °C -20...+50
Hanpspkenne nuranus, B 1,5x2

KonTakTHOE M3MepeHue
TeMIepaTyphl pa3IHIHBIX
cpell, OTHOCHTEIEHOM
BII&KHOCTH BO3yXa.

BrIxomHas MOIIHOCTE TIpH padoTe Ha
COTJIACOBAaHHYIO HArpy3Ky (B 3aBHCHMOCTH OT
pexxuma BriroueHus), Bt 5, 10, 20

VYeunurens mommHoctn  CLASS D KITJI 80%
Yacrora reHepaiyy (HEMPEPBIBHO WM UMITYJIBCHI),
T’ 512, 1024, 8928, uepenoBanue 3-X 4aCTOT
JlonycTumoe ConpoTHBIIEHHE HArPY3KH nroboe
(0...0)

CornacoBaHue ¢ Harpy3Koi ABTOMaTHYECKOE
Bpems HenpepbIBHOMN pabOTHI IPU BBIXOIHOM
motnHOcTH 20 BT (MMIybCHI), 9ac 5

[uTtanne 1 akkym. 12B/2,2 Ag
['abapuTHBIE pa3Mepsl AIEKTPOHHOTO OJI0Ka, He
Ooiee, MM 190x140x80

Bec reneparopa B yexiie, He Ooiee, KT 2,2

TpaccupoBka moI3eMHBIX
KOMMYHUKAIIHH,
OTIpeNIeIICHUEe MECT UX
MOBPEKICHUM.

I'azoananusartop

~

Juana3oH n3MepeHui 1aTuuka:

02 0-21%

CoO 0-10000 ppm

CO2  0-99,9%

NO 0-5000 ppm

S0O2 0-5000 ppm

napienue/paspexkenne 150 mOap

TOYHOCTh +5% (OT U3MEPEHHOTO 3HAYECHUS)

pabouas Temneparypa  0-40°C

pasmep 3oHma  1000x8 mm

MaKCHMallbHas TeMIIepaTypa JJIs 30H1a 600°C

i 1100°C

3alporpaMMHUpPOBaHHbIE BU/IbI TOIINBA
MIPUPOJIHBIN a3, KOKCOBBIHM a3, MazyT,

COJISIPKa, MPOTIaH WK J000# BUA JPyroro

Py4HO# 351€KTPOHHBIH
ra3oaHaln3aTop JUis
JUArHOCTHUKH, HAJIAIKI
KOTJIOB.
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UCIIONB3yEeMOTO TOILIHBA

MUTaHUE OT aKKyMYJIATOPHOI OaTapey WK OT CeTH

TIOPTHI 711 BEIBOJA (KOMITBIOTEP WIIH TIPUHTEP)
RS232, undpakpacHsiii mopT mis

HOAKIIIOYEHHs IIPUHTEpa

Macca | kr

H3mepurtens NJIOTHOCTH Jlnana3oH n3MepeHus! MIIOTHOCTH TETIOBBIX

TEIJIOBLIX MOTOKOB motokos, Br/m2 10...999

Juanazon namepenus temrepatypsl, C -

30...+100

JlnanasoH ornpeaeseHus COPOTUBICHHS

temonepenaye, Mm2-K/Bt 0,05...5

OtHOcCHUTENbHAsI TOTPEITHOCTD M3MEPEHHS

IUTOTHOCTH TEIUIOBBIX IIOTOKOB, HE Oomee, %
+6

AOGcCoIOTHAs! TOTPEITHOCTH N3MEPEHUS

TeMmnepaTypsl, He bomnee, °C +0.2

O0BeM apxuBUpYEeMOil HHpOpMAIHY, 3HAYCHUN
2000 Ha kaHaJ

OO011iee KOJIMYECTBO U3MEPUTEIBHBIX KaHAJIOB
10...100

KonugecTBo M3MepUTENbHBIX KaHAJIOB MOTYJIS: -

KaHaJ TeTJIOBOTO NMOTOKA - KaHAJI TeMIIEPaTyphl
Kon¢urypauus mno 3akazy

JmmTenbHOCTh HAOMIOACHUH (PEKUM CaMOITHCIIA),

qac 1...400

WHTepBan nsmMepeHuit (pekuM caMoIncna), MAH
1...180

I'abGapuTHbIC pasMepsl, MM:

- aJeKTpoHHOTO OMoKa  175%x90x30

- MOZLYJIs 117x80x32

- mpeoOpa3oBaTesisl TEIJIOBOIO MOTOKA 010x52,

027x2

- mpeoOpa3zoBaTesist TeMIieparypbl (KOHTAKTHBIN)

012x4

Macca npubopa ¢ OHUM MOJyJeM, He Oosee, KT
15

W3mepenue miIoTHOCTH
TEIUIOBEIX IIOTOKOB,
TEPMHUYIECCKOTO
COTPOTHUBJICHUS U
COTMPOTHUBJICHUS
TeIUIoNnepenaie npu
TEIUIOBU3MOHHOM
0o0clIeJOBaHNH.

Kutemu ToxkousMepuTe/ibHbIE Wzmepenne cuitsl Toka 10 2000 A (mpocrt./ iepem.)
Usmepenne Hanpspxerus 10 750 B (mmoct./ mepem.)
BazoBas morpemHocTh: +1,2 % (TOK), 0,75 %
(HampspKeHme)

Usmepenune gactotsl (1o 40 MI ')

N3mepenue conporusienus (40 MOM), mpo3BoHKA
LeTH

Wsmepenne emxoct (110 2 MD)

ABTOMaTHYECKHUI1 BEIOOD Tpeena n3MepeHus

VYV nepxaHue noxkazaHui

ABTOBBIKJIIOUCHUE MTUTAHKS, HHAUKALHS pa3psiia

BbeckoHTakTHOE
HU3MEpEeHUE CHIIBI TOKA 10
400A B cetu. U3mepenue
HATIPSKCHUS
MIEPEMEHHOTO/TIOCTOSTHHO
ro Toka g0 600 B

HoMuHanbHBIN TOK [H=0.1, 1, 0.5, 5, 10, 50, 100, 300,
500, 1000, 3000 A;

TIKD mo I'OCT 13109;

nuana3oH pabounx temmepatyp: —20...50°C;

Macca mpudopa: 2 Kr.

Garapen

KK-unnmukarop (4000), mogcBeTka Tuctuies
AHaIN3aTop KayecTBa Jana3oH n3MepeHus (pasHoro HaNpsHKEHUS: [pocr B ynpaBieHuH.
3JIEKTPOdHEPIr U 0,6...360 B; Io3BomnsieT npoussecTu

aHaJIHu3 COOBITHH,
MPOUCXOJAIINX B CETU
HETOCPEICTBEHHO Ha
MECTE IPOBEIACHHS
n3MepeHui 6e3
ucnoyb3oBanusa [1K
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10

Enuanis: n3MepeHus M/cM

Juana3on nuamepeHuit 0,05-100

TouHocTs M3MepeHnit  +/- 1,0 MM

Bpems m3mepenuii B pexxume ciaexernust  0.16-1
ceK

HcrouHuk nuranus 2 Garapeiiku THna AA
3amura ot nelId U Boasl  1P54

Pabouas remneparypa  -10 go +50°C
T'abapuTtst 125 x 45 x 24 MM

Bec 0,110 kr

W3mepenue paccTosHUH,
BBIYHCIICHHE TUIOMIAIN 1
o0bemMa

11

CKOpOCTh CKAHUPOBAHUSI TOUCKOBBIM 3JIEMEHTOM
HaJI TOBEPXHOCTHIO KOHTPOIHUPYEMOTO 00BEKTa, M/C
0..05
MaxkcumanbHas TITyOnHa 00HAPYKEHHS, M
KPBIIIKH KOJIOAIICB 1o 0,6
mwractuabsl 100x100x1 MM go 0,4
MoHeta (22mm)  j10 0,15
ITapameTpsbl OkpyKaroliei cpepl
TeMIepaTypa oKpykaroiero Bosayxa, °C -5 ...+50
OTHOCHUTENbHAs BIaXHOCTH (ipu T=25°C), %
10 98
arMoc(epHoe aBnenue, MM pr.ct. 630 ...800
BeposiTHOCTh 0OHAPYKEHHST METAIUTMIECKUX
00BEKTOB He meHee 90%
IuTanne onna 6atapes 9B (Tun E, Kopynn)
WJIN aKKyMYJIATOD
I'abapurHbIe pazMeps! TpHOOPa, MM 280x60
Bec, kr He 6omnee 1,0
Bpewms ycraHOoBiIeHHs pabouero pexuma, ¢ He Oojee
5

OOHapyXeHHE JTIOKOB,
METaJUTHYECKUX
MPEIMETOB IO CJIOEM
acaibTa, TPyHTa, CHETa.

12

H3mepuTenb-perucTparop B
KOMILIEKTe € 2 OBePXHOCTHBIMHU
JaTYUKAMH

KonnuecTBo kaHaIOB U3MEpeHHs 2
HNupuxatop KKN

Juanazon usmepenus B 3aBucumoct oT HCX
TepmomnpeobOpa3zoBatens, °C:

50M, 100M (W100=1,4280),

50I1, 10011, Pt50, Pt100,( w=1.391;w=1.385)
-50...180

-50...500

[penen nomyckaemMoit abCOMOTHON TTOTPELIHOCTH,
°C +0,2

Pa3pemarormas ciocoOHOCT IIPH U3MEPEHIH

Temnepatypsl, °C +0,1
[Ipenensr qomyckaemoi abCOMOTHOH MOTPEITHOCTH
OTCYeTa TeKyIIero BpeMeHH, C/CYyTKH +10

IIpenensl qonyckaeMoil JONOIHUTEIbHOU
TIOTPENTHOCTH, BEI3BAHHOH OTKJIOHCHUEM
TEeMIIEpPaTypbl OKPYKaIOIIEH Cpelibl OT HOPMaJIbHOM
(20+5)°C na kaxmue 10°C 0,5 ocHOBHOM
MOTPEIIHOCTH

[IporpamMmmupyemMblii HHTEpBaAI MEXKAY U3MEPEHHUSIMHU

Usmepenue u
perucrpanus ¢
rnocieaymwollen nepegaveit
Ha [IK temnepatypsr
TIOBEPXHOCTH (TPYOBI,
CTCHBI U T.11.).
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2c...244
KonmnuecTBo peructpupyeMbix U3MEPEHUN Ha
Kaxnaelii kagan 15000
Hanpspxenne muranms, B 9+1-3
Crenens 3amutsl Kopryca mo [OCT 14254 I1P-42
Tun naTepdeiica A CBI3U ¢ KOMIBIOTEPOM
RS 232
Macca, kr 0,25
I"abapuTHbIe pa3Mepsl, MM. 140x70x40

4. TexHoJorn4ecKuii npouecc BoINMOJHECHUSA TEIUIOBU3HOHHOM ChbeMKH 3aHUA.

OnHUM U3 OCHOBHBIX IIyTE€H 3KOHOMHUU TOIUIMBA SIBJISETCS YMEHBLIEHUE TEIUIOBBIX OTEPDH U
TEIUIONOCTYIIJICHUH Yepe3 OrpakJaroniye KOHCTPYKIMU CTPOUTEIBHBIX COOPYKEHHUM, JOCTUTAIOIIHE
0 3apyO0eKHBIM HCTOYHUKAM 10 30% OOIIHMX MOTEPk.

TermIoBu3MOHHBI KOHTPOJIb KadyecTBa TEIUIO3AIUMTHI 3JaHUM M COOPYKEHHUH, yclen 3a-
PEKOMEH10BaTh ce0sl, KaK OJMH U3 OCHOBHBIX CIIOCOOOB KOHTPOJISI COCTOSIHUS OTPaKJaroIIUX KOH-
CTPYKLHUI 1O OKOHYAHMH CTPOMTEIBCTBA U B IEPHOJ IKCIUTyaTallid, BBUAY OINEPAaTUBHOCTH, Ha-
[JISITHOCTH METOJIa U JJOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTaTOB. METO | M03BOJISET BHIIBUTH Ha-
PYLICHMS TEIUIO3AaIUUThl OrPaXKJAIOIIMX KOHCTPYKLMM, BO3HHMKIIME B PE3YyIbTAaTe CICAYIOIIHUX
IIPUYMH:

* HapyllEHUs TEXHOJOTMM  HU3TOTOBIEHUS  CTPOMUTEIBHBIX  MaTEpHUANIOB,  IPaBUII
CKJIQAMPOBaHUS,

IIEPEBO3KHU U T.IL.;

e omMOOK U HapYIIEHUH IPU CTPOUTEILCTBE 3/1aHUM;

*  HENPABUJIBHOI'O PEXKUMA IKCILTyaTal1H.

[Tepeuncrnennble (akTOpbl NMPUBOIAT K MPEKIAECBPEMEHHOMY CHHKEHHIO TEIUIO3alIUTHBIX
CBOICTB B OTZEIBHBIX MECTaX OTPaKJAIOLINX KOHCTPYKLUHN B pE3yJIbTaTe BO3AECUCTBUS MOTOJHBIX
(Betep, aTMOc(epHbIE 0CATKN) U €CTECTBEHHO-KIMMAaTHUECKUX (LIMKJIIbI TEIIO-XO0JI0 -TEIJI0, BIaXK-
HOCTb) yCIOBUH. DTO, B CBOIO OYEpEb, IPUBOAUT K YXYAIIEHUIO MUKPOKIMMAaTa BHYTPHU 3AaHUM
U TIepepacxo/ly TOIUIMBA, BCIEACTBUE MOBBIIECHUS TETIONOTEPD.

CoBpeMeHHbIE TEIUIOBU3UOHHBIE CUCTEMBI MO3BOJISIOT OBICTPO M TOYHO BBISIBUTH YYacTKH C
MOBBIIIEHHBIMU TEIJIONOTEPSIMU M ONpPENETUTh UX rpaHullbl. KonnuecTBeHHas olieHKa OoOHapy-
XKEHHOTO JaedeKTa MpOou3BOAUTCA B JaOOPAaTOPHBIX YCIOBUSAX C HCIOJIb30BAaHHEM COBPEMEHHOU
IporpaMMHOM npoaykiuu u TpaaunronHoro (JI1, JI2, JI3) maremaruyeckoro amnmapara.

Heo6xoanmMo 3aMeTuTh, 4yTO (pr3nyueckas CTOpOHA SBJICHUH, MPOUCXOIAINX IPU U3TyYECHUN
U pPACIpPOCTPAHEHUHU TeIJla MOBEPXHOCTSIMH OrPAXKIAIOUINX CTPOUTEIBHBIX KOHCTPYKLHUM,
JIOCTaTOYHO XOpOLIO M3y4€Ha W ONHCaHa B IEPEUYMCICHHOM HIDKe nureparype. OTHOCUTENBHO
TpeOoBaHUll K TepMmorpaguu 3IaHUM W COOPYXKEHHH, a Takxke TMOpsAKy €€ NpOBEICHUS
cymectByeT coorBerctBytoumii ['OCT.

Hcnonvzyemvie npubopul u 0bopyoosarue.

[IpakTHyeckoe NPUMEHEHUE PA3TUYHBIX TEIUIOBU3MOHHBIX CHUCTEM ISl OOCIeOBaHUs
3TaHUN U COOPYKEHHI MO3BOJISIET CAENaTh CJAEAYIONIME BBIBOJBI: TEIUIOBU30PHI IJIs TepMorpaduu
31aHUH ¥ COOPYKEHHUH JOJKHBI OTBEYATh CIIEAYIOLUINM TPeOOBAHUSM:

* JIMAarNa3oH U3MEPSEMBIX TEMIIEpaTyp: -20 °C - +30 °C
* mpenen TemneparypHoi uyBcTBuTenpHocTH: 0,5 °C
* JIMara3oH paboYMx TeMIepaTyp: -15°C - +40 °C

* BO3MOXKHOCTh IPUMEHEHHSI CMEHHBIX 00BEKTHBOB, Yroll 0030pa: 7rpaa. - 20rpa.
*  YUCJIO DJIEMEHTOB B CTPOKE * UMCIIO DJIEMEHTOB B Kaape, He MeHee: 100 * 100
b
* BO3MOXXHOCTh TIOJIyu€HHUs 3HaueHus TemmepaTypsl B °C  Ha DJKpaHe TuCIUIes

© PI'YTHUC




PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA» Aucm 67 uz 102

TETIJIOBU30PAWIIN IIEPEHOCHOTO KOMIIBIOTEPA HEIIOCPEICTBEHHO HA MECTE ChEMKH;
* BO3MOKHOCTH 3aIIMCH TEPMOU300paKCHMS HA BUACOMArHUTO()OH MM MHOW MarHUTHBIH
HOCUTEIh HH(POPMAITUH;

- Dot spsucunotni cnesmpanicss soodomenna onpascans *  peryimpoBaHme 3HAYCHHUS
SR RN M ¢ i e U3IydarenbHoi criocooHocTH (8);

A S T e T CoBpeMeHHasi TEIUIOBU3MOHHAS TEXHHKA

‘ N e UCTOJIB3yeT HH(PaAKpaCHBIE IETEKTOPHI, pado-

IR e TAIOIIKE B [BYX JMANa30HaX: KOPOTKOBOJIHOBOM

T (3-5 MKM) 1 1IMHHOBOJIHOBOM (8 - 14 MkM). Hc-

nonb3oBaHue 3TUX MK-nnanazoHoB cBs3aHO ¢
0COOEHHOCTSIMU HPOMYCKAaHUSI TEIJIOBOTO U3Jy-
YEeHUSA aTMocdepoii. Ecnu
pykoBoacTBoBatbesi  rpagpukom  (Pumc. 1.1),
KOTOpbIN npuBogutcsa no JI3, To 31ech Tak xe
BUJHO, IIOYeMY HEOOXOAMMO HCHOJb30BaTh
UMEHHO 3TH HMH(QpaKpacHble JAHANA30HbI:
= CHEKTpaJbHBIH KOIQPUUIHEHT OTpaKEHHS
MUHHUMAJIEH, 4, CJIe0BAaTEIbHO, MUHUMAJIbHO
BIUSIHUE OTPaXXEHHOTO u3NydeHus. B aTom
OTHOUICHUM NO3ULUHU JIMHHOBOJIHOBOI'O H
KOPOTKOBOJIHOBOTO ~ HMH(paKpacHbIX  Juama-
30HOB MNPHUMEPHO OJMHAKOBBI i ciydas Tepmorpadpum 3naHuii. B 1O ke Bpems yc-
TaHoBJeHO, 4T0 40% Bceil sHeprum coocTtBeHHoro UK- m3nydeHuss oObexTa MpUXOIUTCS Ha
JUIMHHOBOJIHOBYIO 4aCTh, a Ha KOPOTKOBOJIHOBYIO- Bcero 1%. Crnenyer npu3HaTh
HEXeJaTelbHbIM TNpUMEHEHUuEe JJIs TepMorpaguu 37aHU U COOPYKEHUH TEIJIOBU30pPOB
UHAMKATOPHOTO THIIA, TIPUHIIMI JEWCTBUS KOTOPBIX OCHOBAaH Ha MpeoOpa3oBaHUU MH(PAKPACHBIX
Jy4el ¢ moMoIbio NUPOBUANKOHOBOU TpyOKku. [Ipumenenue UK - mupomMeTpoB BOZMOXKHO TOJIBKO
B KayecTBE BCIIOMOTaTeNbHBIX CpeAcTB. Kpome TOro OGOJBIIMHCTBO M3 HUX HEPabOTOCHOCOOHBI
IpU OTpHULATENBHBIX TeMiepaTtypax. ( Tepmorpadus 3qaHull TPOBOAUTCS, KaK MpaBMIIO, 3UMOH B
OTONMTENbHBIN NEpUoN).

Kpome temoBuzopa ans oOcieaoBaHus 3AaHUN U COOPY)KEHUN HEOOXOIUMO CJieayroliee
00opyJ0BaHUeE:

* mpubOop 7151 KOHTAKTHOTO U3MEPEHUS TEMIIEpATyPhI C MOrpenHocTho He 6oee 0,5 °C;

* yYaueyHslid aHeMoMeTp (ITpuOop /171l ONpeeTIeHUs: CKOPOCTH BETpa);

* IUTaTUB;

* u3MepuTenpHas pynerka (6oxee 10 MeTpoB);

* PTYTHBIM TEPMOMETP JJIsl U3MEPEHUS TEMIIEPATYPhl OKPYKAIOLIETO BO3/IyXa;

* mpeoOpa3oBarTeNb TEMIOBOTO MOTOKA;

» xenmarenbHO nMeTh K- nupomerp;

Heobxooumvie ycnosus 01 kawecmeeHHoU mepmozpaguu u n0020MoBKa K U3MepeHUsIM.

C 1enplo MOMY4YEHUS JIOCTOBEPHBIX PE3YNbTAaTOB MpHU TepMorpaduueckoMm oOCIe0BaHUN
3MaHUM U COOpPYKEHUI HEO0OXOIMMO BBIOJHHUTH DSl YCIOBUHM, 3HAUMTENbHAs 4acTh KOTOPBIX
m3noxkena B JI1. OpgHako, NMpUMEHEHHE COBPEMEHHOW TEIUIOBU3MOHHOM TEXHHKH, IMOHYXIAET
BHECTH HEKOTOPHIE U3MEHEHUS U TOTIOJTHEHHUS.

W3mepenust cieayeT NpPOU3BOAMTH IpPH IMepernaje TeMmIeparyp MEXAy BHYTPEHHUM U
Hapy>XKHbIM BO3JyXOM, MPEBOCXOJAIIMM MHHMMAJIBHO AONYCTHMBIN, KOTOPBIM OINpEAENaseTcs IO

bopmye:

Puc 1.1
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o Xr

twin = 0 X RJ x

m
- 1—r

,rae:
€ - npemen TeMnepaTypHO# Y4yBCTBUTENBHOCTH TEIIOBU30pa, °C;

R; - MIPOEKTHOE COMpoTHBJeHUE Terutonepenade, M*C/BT;

a - KOO PUIHMEHT TEIJI00TIa4H, TPUHUMAEMBII PaBHBIM: JUISI BHYTPEHHEH MOBEPXHOCTH CTEH
M0 HOPMATHUBHO-TEXHUYECKOU JOKYMEHTAIINH; JIJIsl HAPY>KHOM MOBEPXHOCTH CTEH MpHU
ckopocTsx Berpa 1, 3, 6 M/c - coorBercTBerHo 11, 20, 30; Bt/ (M*C);

I - OTHOCHTEIHHOE CONpPOTHBJICHHE TEIUIONEpenadye IOJIeKAIIETO BBIIBICHUIO
neeKTHOTO yJacTKa Orpa)/Iariieii KOHCTPYKIuH, He Oonee 0,85;

Tepmorpaduto 31aHull U COOPYKEHUI CleAyeT MPOBOJUTH B OTOMHUTEIbHBIM CE30H, TaK
KaK IIpU 3TOM Iepenaj TemnepaTryp OyneT MaKCMMaibHO BO3MOXKHBIM M BCET/A YIOBJIETBOPSET
ycnoButo ¢popmynsl (1). Tak xe HE0OXOIUMO OTCYTCTBHE OCAKOB, IOBEPXHOCTH 00 CIIETyeMbIX
3IaHMI JOJDKHA OBITH CBOOOIHA OT WHES. Y CIIOBHS TEIIOBOM MHEPIIMH MaTEPHAIOB KOHCTPYKIHHA
npu TepMmorpaduu HapyKHOW 4YacTu 3HaHUA TPeOyOT, 4TOObI oOcienyemblii OOBEKT He
HaXOJWICA Ha COJIHIE B TeueHue 12 yacoB, mpenauiecTBOBaBIIMX cbEMKe. Jlyuiie npoBoauTh
U3MEpEeHusi yTpoM, B macMypHyro norofy. Ilpu mH}pakpacHOil cbhéMKe BHYTpU MOMELIEHUN
cienyeT ocoboe BHUMaHHUE OOpaTUTh Ha SKpaHMPOBAHUE HCTOUYHMKOB CBETa WM TemJja (JlaMIl
HaKaJMBaHUs, OTONUTENbHBIX PAIUATOPOB) PACIOIOKEHHBIX BOIN3H 00BEKTa TepMOTpaduu.

Ecnu umeer Mecto BeTep, TO HEOOXOOUMO U3MEPUTH €ro CKOpPOCTh IS JAalibHeHIen
KOPPEKTHUPOBKU M3MEPEHHBIX 3HAYCHUH TeMmepaTryp, o 4yéM OyaeT CKa3aHO B pasjelie, IMOCBs-
IEHHOM 00paboTKe pe3yinbTaToB M3MepeHuid. [10 BO3MOXKHOCTH clieyeT BhIOMpaTh OE3BETpPEH-
Hble 1HU. CHUila U HalpaBJICHNUE BETPA OKA3bIBAIOT CYILIECTBEHHOE BJIMSHUE HA TEIJIONOTEPH BO3-
JTyXOTIPOHMIIAHUEM U TEIJIONOTEPU KOHBEKIIUEN C HAPYKHOM MTOBEPXHOCTH.

BBuny 3HauMTENBbHBIX pPa3MEpPOB 3/aHUN TEIUIOBU3UOHHYIO CBHEMKY ITPOU3BOIAT I10O-
kagapoBo. [lo 3aBepuieHnH ChEMKH OUEPEIHOIO Kajpa OlepaTop MepeMellaeT TEIJIOBU30p Ta-
KUM 00pazoM, 4TOObI 0OBbEKT U3MEPEHUsT HaXOJWIICS MO yrioM HalmoneHus: He MeHee 60°. B
ATOM Clly4ae M3Iy4yaTelbHas COCOOHOCTh OT yriia HaOJIOJIEHUs] MPaKTUYECKH HE 3aBUCUT. B
nuarnasoHe ot 60° 1o 90° u3nyvarenbHas cioCOOHOCTh MpH NpUOIKeHNH K 90° Oyner crpemu-
TEJIbHO MaJaTh, a KOAPPUIUEHT OTpaKEHUSI COOTBETCTBEHHO Bo3pacTarh. [loaTomy Hazno ctpe-
MUTbBCS, YTOOBI TEIJIOBU30DP OBLIT HAMPABJIECH 110 HOPMaIHM K CHUMaeMOoMy 00bekTy. Eciu BeicoTa
Takoro o0ObekTa mpesbimaeT 10 MeTpoB, TO s pabOThl PEKOMEHIYETCsS HCIOJIb30BaTh MOH-
TAXXHYIO BBIIIKY. YAan€HHOCTh TEIUIOBU3MOHHON KaMephl OT 00bEeKTa NMpU HApYKHOH ChEMKE
HazI0 BHIOMPATH B CIIEAYIOLIEM IUANA30HE:

1/(tgﬁ <L<L npeo.
,roe:

L - ynanenue TemnoBu3opa ot obbexTa crémky; f - yrox o63opa oGbexTHBa;

L npeo.. - paccrosiHuE, Ha KOTOPOM TEIIOBU30P TEPsIET TPEOYEMYI TOUHOCTh B COOTBETCTBHH C
TEXHUYECKUMH XapakTeprucTukamu u noriomiennemM K- usnyuenns atMocepHbIM BO3TyXOM;
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[Mpubnuxenne Kk 00bekTy Ha paccrosHue L< l/tgfHeompaBnaHHO yBeIHMYHT Bpems
cbéMku. [Ipu Tepmorpaduu BHyTpeHHEH TOBEPXHOCTH 00BEKTa CIeyeT UCXOAUTh U3 pa3MEpOB
y4JacTKa C MOBBIIIEHHBIMH TEIIONOTEPsSMHU. PeKOMeHIyeTcsl HCIoIb30BaTh OOBEKTUBEI C YIIIOM
0030pa He MeHee 12.

Ha o6cnenyemoii moBEpXHOCTH BBHIOMPAIOT T€OMETPUUECKHIA perep, B KaueCTBE KOTOPOTO
MOYKHO HCIOJb30BaTh THUIIOBBIE CTPOUTENIBHBIE JJIEMEHTHl C M3BECTHBIMM JIMHEHHBIMU
pasMepamMu. DTO HEOOXOAWMO Ui ompeneleHus Maciutaba mnpu o0paboTke pe3yinbTaToB
W3MEPEHUN.

Ilposedenue mennosu3UOHHOU CLEMKUL.

TennoBuU30p ycTaHABIMBAIOT, MOAKIOYAIOT BUACOMATHUTOMOH U BBICTABISIOT HEOOXOM-
MBI TEMIIEpAaTypHbIA JHMANa30H KOTOPBbIM, B COBPEMEHHON TEIUIOBU3MOHHOW TEXHUKE
onpesieNnsgeT HE TOJIBKO BEPXHIOI M HIDKHIOI TPaHUIy H3MEpsAEMbIX TemIeparyp, HO U
YyBCTBUTEIBHOCTh. Perymupysi QoKyc, TemmeparypHblii ypOBEHb, SPKOCTh M KOHTpACT
JOOMBAIOTCS YCTOMUMBOrO M YETKOIO TEPMOM300paK€HUS Ha 3KpaHe BUIACOKOHTPOJIBHOTO
ycrpoiicTBa. TepMon3o0pakeHre HapyKHOW MOBEPXHOCTH CHUMAIOT IO KaJpaM M 3aIHCHIBAIOT
Ha BUAEOMarHuToGoH miaM jauckery. BupeomarHuTo(oH MO3BOJISET 3alUCHIBaTh 3BYKOBYIO
UHPOpPMALIMIO O TapamMeTrpax ChEMKH, IOATOMY €ro HCIOJIb30BAHUE MPEANOYTHTEIHHO.
CoBpeMeHHbIE TEIUIOBU30pbl IMOCIEIHUX MOJM(UKALIUKA KaK IPaBUJIO HMEIOT BCTPOCHHBIE
MHUKPO(OHBI, BCTPOCHHBIE MEHIO Ha PYCCKOM SI3bIKE, TPOU3BOAAT 3anKch n300pakenuii Ha PS -
KapThl pa3HOM €MKOCTH, a TaK e 3alUCBIBAIOT BCIO MHPOPMALMIO O TEIUIOBOM COCTOSIHUU
00BEKTa, YTO MO3BOJIIET IOJYYUTh YAOBIETBOPUTEIBHYIO Te€pMOTpaMMy Ipu oOpaboTke B
cllyuae HEBEpHOro BbIOOpa OmepaTopoM NapaMeTpoB ChEMKU. Bce 3HadeHus Ttemmnepartyp,
KOTOpBIE OyIyT HCIIOJIB30BAaThCS HIKE, JTOJDKHBI OBITH MPEABAPUTEIHHO CKOPPEKTUPOBAHBI C
yu€TOM M3JIydaTesIbHOM criocoOHocTH 00bekTa. Eciu 3Ta BennynHa U3BECTHA, TO (PAKTHUECKYIO
TEMIEPaTypy MOKHO ONPENENIUTh M0 GopMyJIe:

3
T = pa()/i/_; ()

aKm
B yi (X
Tpao - M3MEpEHHAs TEIUIOBU30POM TEMIIEPATYPA;

Tpasm - paxTudeckas TemmepaTypa OOBEKT,

& - K02 QULUEHT U3TyYeHHs] MaTepHaa;

BONBIIMHCTBO COBPEMEHHBIX TEIUIOBU30POB JIETAIOT ATY KOPPEKLHIO aBTOMATUYECKH,
JIOCTaTOYHO BBECTH 3HAUEHME M3ITy4aTeNIbHOM CIOCOOHOCTH. 3HAueHMsI KOA(P(UIMEHTA «E»
JUI. OCHOBHBIX CTPOUTENIbHBIX MaTepuanoB npuseieHbl B Tabmune 1.1 ITpunoxenus 1. Onu
npelHa3HayYeHbl JUIsl MCIOJIb30BAaHUS TOJBKO B KauyeCcTBE OPHUEHTHpPA, TaK KaK 3aBUCAT HE
TOJIBKO OT TEMIEpaTypbl MaTepuajla, HO U OT CHEKTPAJbHOM UyBCTBUTEIBHOCTH
UCIIONIb3yeMOro mnpubopa. B cBSI3uM € 3THUM pEKOMEHAYETCS M3IIy4aTelIbHYI0 CIIOCOOHOCTD
UCCIIEYEMOM MOBEPXHOCTH ONPEAEIATh HEMOCPEACTBEHHO HA MECTE ChEMKH.

Jl71st 3TOr0 KOHTAKTHBIM TEPMOMETPOM OIPENEIAIOT UCTUHHYIO TeMrepaTypy oObeKkTa, a
3aTeM BBOJST B MPOIIECCOp TEIUIOBU30pa BCE HOBBIE 3HAUEHHs 8, JOOMBAsCh PaBEHCTBA Tysy. U
Tpan

VYcTaHOBIIEHHOE NPH TOCTH)KEHUH YKA3aHHOT'O PAaBEHCTBA 3HA4YEHUE € M OyJeT SBIATHCA
WCTUHHOW M3JIy4aTelIbHONW CIIOCOOHOCTHIO 00BhekTa. HeoOXxoammMo uMeTh BBUY, YTO OIMHUOKA B
U3MEPEHUH TeMIepaTyphbl OT HEBEPHOT'O ONpPENEIECHUS U3ITy4aTeIbHON CTOCOOHOCTH 3aBHCUT OT
ucnonszyemoro MK-nuanazona u temmneparypsl oObekTa chéMku. [Ipu Temmeparype okoso
0°C »Ta moOrpemHocTh He3HauuTellbHA (OKOJIO HYNS), HO OHa BO3pacTaeT C IMOHMKEHHEM
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TeMIepaTypsl OOBEKTa M JIOCTUTAET HECKOJBKHX TIpagycoB Ha omuoOKy mo € B 0.1 mpu
temreparype oobekra -20°C. [IpocMOTpeB MOBEPXHOCTh MCCIEAYEMOTO 3/IaHHS, U 3alHCaB €€
TEPMOU300paKeHNE HA BUICOMArHUTO(OH (MM MHOW HOCHUTEIh) BEIOUPAIOT 0a30BbBIN y4aCTOK,
pasMepoM Oosblle JBYX TOJIIMH OrpakJarolled KOHCTPYKLUMH M HMEIOIIUHA paBHOMEpPHOE
TEMIIEPATYPHOE 110JIe. DTOT Y4aCTOK JIOJKEH OBITh BBINOJIHEH U3 TEX K€ CTpOHMaTepHalloB, U
UMETh Ty JK€ KOHCTPYKLMIO, YTO M HcCcleayeMas IOBEPXHOCTh C TeMIlepaTypHbIMU
aHomanusMu. Ero TemmeparypHoe 1oj€ JIOJKHO COOTBETCTBOBATH MHHUMAJIBHOMY
BBIXOJJHOMY  CHTHaJly  TEIUIOBM30pa i uccienyemoro  oObekra.  CpaBHUBas
TEPMOHM300paKEHNE Orpa)kJaoUIe KOHCTPYKIMU U 0a30BOI0 Y4acTKa, BBIBIISIIOT MECTa C
HOBBIIIEHHBIMU TEIUIONOTEPsAMU. Temreparypa HapyKHOH IOBEPXHOCTH TaKMX Y4YacTKOB
NPEBBIIACT TeMIepaTypy 0a30BOro ydacTka, KaKk MHHMMYM, Ha BEJIWYHMHY ILIEHBI JICJICHHS
IIKaJIbl TEIIOBU30pA.

ba30BbIi y4acTOK M MeCTa ¢ TEMIIEPATYPHBIMU aHOMAIMSAMU ITOJBEPraroTCs NETAIBHON
TepMorpaduu y)xe ¢ MUHUMaJIbHO BO3MOXHOI'O PACCTOSIHUS CHApYKU M BHYTPH 3JaHUN, TaM
Ke H3MepsieTcs TemIeparypa OKpyKaiomiero Bo3ayxa. HeoOxomumo, Tak ke, BU3yalbHO
OCMOTpEeTh 3TOT YYacTOK, UYTOOBI ONpPENENUTb, HE SBJIAETCS JM €ro TeljaoBas KapTUHA
CIIEICTBUEM, HAIpUMEp, JIOKAJIbHOIO 3arpsA3HEHUs] U  COOTBETCTBEHHO HM3MEHEHUs
u3nydarenabHoi crocoOHocTH. 1o OKOHUaHMM CBEMKHU JOJKHBI OBITH M3MEPEHBI U 3allMCaHbl
JUTSL KaXKI0T0 aHOMAJIBHOTO U 0a30BOTO YYACTKOB CIIEYIOLIHE BETUUMHBI:

* TeMIepaTypa HapyXHOI'O BO3]lyXa;

*  CKOpOCTb BETpa;

*  Hapy)KHas TeMIIepaTypa Ha IOBEPXHOCTU MCCIIEAYEMOr0 y4acTKa,;

* TemiepaTypa BHYTPEHHEH IOBEPXHOCTH MCCIEAYEMOIO yUacTKa;

* TeMmIeparypa OKpY’Karolllero Bo3ayxa BHYTPH 3JaHuUs;

* TeMmImepaTypHbIN 1Mana3oH U YPOBEHb B MOMEHT ChbEMKH;

*  YIOJI 3p€HHsI HCHOJIB3yEMOro OOBEKTHBA,

*  paccTosiHME J0 UCCIeAYeMON MOBEPXHOCTH;

*  M3JIyyaTeJbHas COCOOHOCTh MOBEPXHOCTH O0BEKTA;

*  TEIUIOBOM MOTOK uepe3 HCCIeAyEMBbI yUacTOK, €ClIU TaKue U3MEPEHUS TPOBOIMIINCE;

* pacmpezerieHHE TemIeparyp IO 3JeMEHTaM CHUCTEMbl OTOIUICHHMsS B 00cCieryeMoM
CEKTOpE 3/IaHMsL.

[TosryunB 5TH TaHHBIE MOXKHO MPUCTYIUTh K KOJIMYECTBEHHON OLIEHKE PE3yJIbTaTOB U3MeE-
penuii U KommbelOTepHO oOpadotke. B Ilpunoxenuun 1 (Puc. 1.4 - 1.11) npuBeneHsl
TEPMOIPaMMBbl Y4aCTKOB OTPaKJAIOUIMX KOHCTPYKLHUI C IOBBIIIEHHBIMH TEIUIONOTEPSIMHU U
pUMephl BbIOOpa 0a30BbIX YUACTKOB.

Obpabomxa pe3yn1omamos usmepeHui.

CoBpeMeHHbIE TPOrPaMMHBIE CPEJCTBA MO3BOJIAIOT ONEPATUBHO U TOYHO NMPOAHATIU3ZUPO-
BaTh Pe3yJIbTaThl TEINIOBU3MOHHOM ChbEMKU M MPEJCTABUTH PE3yJIbTAaThl 00CIEJOBAHUS B BUJIE
[BETHBIX WIM 4YEpPHO-OenbIX TepMmorpamm. [l Kaxaoro wucciegyemoro (¢parMeHTa
Orpax/1atoIiell KOHCTPYKIIMU HEOOXOAMMO UMETh CIICAYIOIINE UCXOHbIE JaHHBIE:

*  W3IydaTesbHas COCOOHOCTH ();

* TeMIepaTrypa Bo3ayxa BOimm3u oobekTa (T);

* Temneparypa armochepHoro Bozayxa (T,) (mpu cbEMKE BHYTPU MOMEUICHUS -
TeMIlepaTypa B €ro cpeiHel yacTy, B 1,5 meTpax oT nona;

* JUCTaHIMsA 10 00BeKTa (M);

* TEMIEpaTypHBIA YPOBEHB;

* TEMIIEpaTypHbIN IHAIIa30H;

*  BUJIBI UCMIOJIB3YeMbIX (MIIBTPOB U Auadparm;

* yroia o030pa UCIOJIb3yeMOT0 O0BEKTHBA.

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA» Auem 71 uz 102

[Tocre Toro, kak Temmeparypa B KaXJOH TOYKE CTAaHOBHUTCS W3BECTHOW HEOOXOIUMO
YUECTh CKOPOCTh BeTpa (MporpaMMmbl 00pabOTKU TEPMOU300paKEHHUS ATOr0, KaK MPaBHIIO, HE
JIeNaloT) B COOTBETCTBHHU C (POPMYIION:

0.4438 . (4)

ﬂ
~

|
|

3
=<
L]

rue:

V1 - ckopocTs BeTpa npu Temmeparype T,

V - ckopocTb BeTpa npu Temmeparype Tz,

Tak Kak TpU TNEPEeMEHHOM BETPE HCIIOJIB30BAaHHE JAHHOW KOPPEKTHPOBKH MOKET
MIPUBECTHU K JIOTIOJTHUTEIBHOMN MOTPEIIHOCTH, PEKOMEHIYETCS JIJIsl POBEACHUS TETTIOBU3MOHHOM
CHEMKH BBIOPATH O€3BETPEHHYIO MTOTO/TY.

MOXHO BBIIETUTH 3 OCHOBHBIC 33/J]a4Ml MpH OOpPabOTKE TEPMOU300pAKEHUN 3AaHUN U
COOPY>KEHUH:

1 OnmnpeneneHue y4yaCcTKOB  OTPaXAAIOUIMX  KOHCTPYKIUH C  IOBBIIICHHBIMU
TEIJIONOTEepsIMU  corjacHo  ykazaHusiM  coorBerctBytomux CHull u  TOCT. 3necw
PacCUUTHIBAIOTCS] COMPOTHBIEHUS Teronepenaye R ( M2 * °C / Br ) anst 6a30BOro M JAPYIHX
XapaKTepHBIX YYAaCTKOB M CPABHHMBAIOTCSA C TpeOyeMbIM 3HAa4CHHEM. YK€ Ha OTOM JTame
HEOOXOJMMO pa3leiauTh OrPAXKAAOLIYI0 KOHCTPYKIMIO Ha CTEHY, OKHAa M IIOKOJb M B
JambHEHIeM Ui KaXIO0M W3 JTHUX TOBEPXHOCTEH MPOW3BOAMTH OTACIbHBIC BBIYHCICHHS
COIIPOTHUBJIEHUS TEIUIONepeaaye, BbIABICHHE 0a30BOroyvactka, pacuer Q M 3KOHOMHUYECKUIH
yiepo.

2. Omnpenenstorest yaenabHble Terionorepud(Br / M%) 115 Beex XapaKTEePHBIX YUYACTKOB.

3. OmnpexneneHre YKOHOMHUYECKOTO yIiepOa OT BBISIBIEHHBIX TEIUIOBBIX aHOMAJTHIA.

*  OmpeesieHHe IUIONIA N YIaCTKOB C TOBBIMIEHHBIMH TEIUIONIOTEPSMHU;

* ompeeseHue U30bITOYHBIX TEIUIONOTEPh Yepe3 ITH YUACTKHU;

*  OmpeeNeHre KOJIMYeCcTBa M CTOMMOCTH TIepepacxoI0BaHHBIX YHEPTOHOCUTETICH;

Hcnonb3yemble 0003HaUCHUS :

R - comporueienue Temonepenade (M2 * °C / Br);

Re® - TpedyemMoe CONMpOTUBIICHHE TEIUIONepe1aue (M2 *°C/Brt);

I - K03QPUIHEHT, MPUHIMAEMBIH B 3aBUCHMOCTHU OT TTOJOXEHHS HAPYKHOU MOBEPXHO -
CTH OTpaxJiarolieil KOHCTPYKIIMU K Hapy>KHOMY Bo31yxy (JI2 Tabmn 3);

q - yaemsHsie Terutonotepu (Bt / M );

Q - momusie Teruionorepu (BT);

tH, ts - U3MEpEHHBIE TEMITEpATYpPhl HAPYKHOTO U BHYTPEHHETO BO3yXa;

Ty, Xy - MU3MEPEHHBbIE 3HAYCHHUs TeMIlepaTypbl HapyXHOW W BHYTPEHHEH MOBEPXHOCTH
Orpa-»KJIarIBEeW KOHCTPYKIIUH;

5-  TOJMMHA KOHCTPYKIUU (M);

- TeIUIONPOBOAHOCTh KOHCTPYKIUU(BT/M*°C);

s, Ay - KOO(PUIIMEHT TeMI00TAaYM COOTBETCTBEHHO Y BHYTPEHHEH U HAPYKHOM MOBEPXHOCTH
orpaxkaaromiei koHcTpykiuu (Bt/m *°K);
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A, A; - COOTBETCTBEHHO KOHBEKTHBHAsl M JIyYHCTas COCTABJISIONINE KOA(PQPHUIMEHTA TerJo-
OTJaun (BT/MZ*OK); F - miomaas moBEpXHOCTH OTPAXKIAFOIICH KOHCTPYKIIHH (M );

1. YdacTKu OrpaxIaromMx KOHCTPYKIHH C IOBBIIIEHHBIMU TEIUIONOTEPSIMH BBISBIISIOT
nyTéM CpaBHEHMSI COIMPOTHUBIICHUS OTPAKIAIOIIMX KOHCTPYKLUH TIOJy4EeHHOTO B pE3yJbTaTe
HATYpHBIX, M3MEPEHUH ¢ TpeOyeMbIM 3HAYEHUEM OIpeneNisieMbiM B cooTBeTcTBUH ¢ (JI2) 1o

dbopmye:

Ro _nx(ta_tn) (5)

= At* we,

H ay
rae: ts ty, At',n ¥ O — pacuérHbie u TaGnUYHbIE 3HAYEHUs,, TPUHUMAEMBbIE 110 JI2.

Tepmurieckoe CONPOTHBIIEHHE CJIOSi MHOTOCJIONHHON KOHCTPYKIIMHU Onpeessercs no GopmyJe:

o (6)

3nech He0OXOAMMO II0JIL30BATHCS YKazaHusiMu 1.2 u3 JI2.

Comnpotusienue Teruionepenade MHOrOCIOMHOM KOHCTPYKIMU OTipefensercs no Gopmyine:

1 | (7)
R=—+)>) R +—
a, 2R, a,

Bce BrimenpuBeieHHbIE POPMYITBI IPUMEHSIOTCS IS BBIYUCICHUS TPEOYEMBIX U PACYETHBIX
3HaYeHUH MNpU TMPOEKTUPOBAHMM HOO 3]1€Ch HCIONB3YeTCs pacu€THhIM KO UIMEHT Terio-
IPOBOJAHOCTH MaTepuaia ciios (X), HO Ha MPaKTHKE ero 3HaYeHHe OyIeT OTIMYHO OT MPOCKTHOTO.

Ecnu HeoOXxonuMo ompenenuTh pacd€éTHOEe 3HaueHUe, TO a, W ay NpUHUMaroTcs no JI2
(tabmuust 1.2 u 1.3 3Toro uzganus), a ecau oOpabaThIBAIOTCS Pe3yNbTaThl HATYPHBIX U3MEPEHUH,
TO T 3HaYEHHUS PACCUUTHIBAIOTCS MO SKCIIEPHUMEHTAIBHBIM JAHHBIM.

Jlns Berurcienus R mo pe3ynbTraraM HaTYpHBIX U3MEPEHHH MOYKHO HCIIOJIb30BATh CIIETYIOIINE
BBIPAXKECHUS:

po L [tmT (3)
(24 t ¢ T,

&

Ora ¢Gopmyna npuMeHsieTcs i 00pabOTKHU HKCIEPUMEHTANbHBIX JAaHHBIX. 3/1€Ch BCE 3HAUCHHS
OepyTcsi TIO pe3yiabTaraM W3MEpEeHHWH, a 8, - BhIUHCIsAeTcs. ECIM ecTh BO3MOXXHOCTh HM3MEPHTH
yIeJbHBII TEIIOBOM MOTOK ( (C MOMOIIBIO IaTYMKOB, TEINIOMEPOB), TO MOXHO BOCTIOJIB30BATHCS
dbopmyIoii, koTopast oxy4aercs U3 GopMysbl 7, €M 3aMEHUTH YJICHBI TIPABOW YaCTH BBIPAKECHHUSL.
Torna nonyuutcs popmyna uz 'OCT 26254-84:

t, -7, T,-7T, T,—1 (%)
R=R,+R+R,=%"" 57 Bl

9 9 9

Tac:

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA» Auem 73 uz 102

RB,H,K-TepMUYECKO€E CONPOTUBIICHUE BHYTPEHHEHN , HAPY>KHON IMOBEPXHOCTU U OJAHOPOIHOM
30HBI OIPAKIAOIIEH KOHCTPYKITUH ( MZ*C/BT);

g¢ - cpennsis 3a pacyETHBIN MEPUO U3MEPEHUS (PAKTUUECKas IUIOTHOCTh TEIUIOBOTO MOTOKA,
JUISL CIUTOIIHBIX OTPAKIArOIINX KOHCTPYKLIUN:

qx(t,—t,) e

T (t,-t)-qx(R,+R,)

4y

rJe:
g - cpenHsas 3a pacyETHBINA NEPUO U3MEPEHHAs! INIOTHOCTh TEIUIOBOTo noToka (Bt/m );
Rm- TepMmuueckoe CONpoTHBIEHUE MpeoOpa3zoBaTelisi TEIUIOBOTO MOTOKA, OMpPENEIsieMOoe IO

€ro NacropPTHHIM JTaHHBIM;
Rc - repmudeckoe conpotusiienue cios, npukperusonero [ITI, onpenensiemoe pacuérom;
TepMuyeckoe COMPOTUBICHUE CIIOS OTPaKJAIONIEH KOHCTPYKIIMH MOXXHO OIPEIENUTh Kak

Pa3HOCTb TEMIIEpATyp Ha IPaHUIIE €104 AeNEHHOE Ha IOTHOCTh TEIJIOBOIO IIOTOKA Yepe3 HEro:

(11)

R — Tl‘j - TH

q

Jis cnost orpaxjaromieil KOHCTPYKIMU C BO3AYIIHBIM IPOMEXYTKOM TEPMHUECKOE COIpO-
TUBJICHUE ONpeeNnsieTcs cuenuaibHbM crtocobom o 'OCT 26254-84.

Ecnu BO3HHKIA HEOOXOAMMOCTh MO pe3yjbTaTaM H3MEpPEHHH ONpenenuTh TeMIepaTypy
BHYTPEHHE!N MOBEPXHOCTH OrPa)KIarolliel KOHCTPYKIUHU JJIsl APYTUX PACUETHBIX YCIOBUM pacyéT-
HBIM IyTEM, TO 3TO JenatoT no npuioxenuto 7 u3 FOCT 26254-84.

2. Ecin u3MepeHust (] HE MPOBOJWINCH, @ HEOOXOIMMO BBIYMCIUTH TEIJIOBOW MOTOK IO
pe3yspTaTaM TEIJIOBU3MOHHON ChEMKH, TO HCIIONB3YIOTCS CIEAYIOLINE COOTHOIICHHUS:
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(12)

q = QKOHB + q.ﬂy'{

B L (13)
qKOHG hai aK = (T” t” )
B (14)
A, =WXpPXc »
roe:
q (Bt/iM*);
@ - CKOpOCTH oTOKa (M/CeK);
L - TUIOTHOCTH MacChl (kr/m),
Cp~ TEIUIOEMKOCTD IIPU MMOCTOSTHHOM IaBJICHAH ( xDx/xrxrpan K );
(15)

q, =C><g><(r4H _t4n)

rae:  C - koaddunueHT Tydyencnyckanus abcooTHo uéproro Tena (5.7x10" Bt/m );

8 - wu3nmyuaTelnbHas CHOCOOHOCTb IOBEPXHOCTH OOBEKTa (3TO 3HAUYEHUE 3aBUCUT OT
HCIOJIb3YEMOr0 MH(paKpacHOro Juama3oHa M TeMIlepaTypbl OoOBbEKTa, a TaKKe OT MaTepuana u
reoMeTpuM orpaxjaroied KoHcTpykiun). [Ipubnmxénnoe 3HaueHue £ MOXHO B3SIThb M3 TaOIUIL.
bonee TouHOE 3HaUE€HME MOXKHO MOJYYUThH MPU CPABHEHUHU TEMIIEpaTypbl 00BbEKTa, U3MEPEHHON
KOHTaKTHBIM CIIOCOOOM, U TeMIepaTypbl TOrO k€ 00BEKTa, N3MEPEHHON C MOMOIIBIO TEMJI0OBU30pa.
AOGCOTIOTHO YEPHBIM TEJIOM MOKHO Ha3BaTh MaTepuall, KOTOPBIA MPHU JaHHOW TemIrepaType HU3ILy-
YaeT HauOoJIblIee KOJMYECTBO TEIJI0BOM sHEprul. OCHOBHBIE CTPOUTEIIbHbBIE MAaTepHaIbl OTHOCATCS
K TaK Ha3bIBAEMbIM «CEPBIM TeJIam».

[110THOCTH TEIUIOBOTO MOTOKA JY4YILE€ BCErO HE BBIYUCIATH, a U3MEPATh HENOCPEICTBEHHO
npu obcnenoBanuu 3aaHui. Jlenats 3To HEOOX0AMMO B cOoOTBeTCTBUM C TpeOoBanusimu ['OCT
25380-82 mpeodpaszopareneM temaoBoro noroka MTII-11 niau ananornunsiM (npudopsl mo 'OCT
7076-78). JImUTeIbHOCTh U3MEPEHUHN ¢ HAPYKHOW CTOPOHBI OTPaXKIAIOIINX KOHCTPYKIIUN OTpejie-
JsieTcsl TerIoBol nHepuuei nocneanux (A0 15 cyrok). CornacHo npunoxkenuto 3 uz F'OCT 26254-
84 ompenensiercs qUamma3oH TEMIEpaTyp HApY>KHOTO BO3JyXa MPH KOTOPOM IOTPEIIHOCTh TaKHX
u3MepeHui OyeT MuHUMaibHa. Tak, nmpu ucnons3oBanuu npudopa UTII-11 neobxoaumo obecrie-
YUBaTh YCJIOBUS MPU KOTOPBIX U3MepsieMas INIOTHOCTh TEIMJIOBOTO MOTOKA HAaXOujIach Obl B Auara-
30He 33-50 Br/M%. D10 obecneunBaercs IIpU TeMIlepaTypax HapyKHOTO Bo3ayxa oT -15 mo -32.
[Tpu Gosiee BHICOKMX TeMIlepaTypax MOTrpelIHOCTh U3MEPEHHI BO3pacTaerT.

YroObl n30exaTh TPYIHOCTEH C TEIUIOBOW MHEPLUEH M3MEpPEeHHs TEIUIOBOIO MOTOKA MPOBO-
JIAIT, KaK MPAaBUJIO, C BHYTPEHHENH CTOPOHBI OTpaXkJAAr0IIMX KOHCTpYKUIHWA. C Hapy»KHOU CTOPOHBI
TaKHe U3MEPEHUSI IPOU3BOAT B CIydasX COXpPaHEHHsS yCTOMYMBOW TEMIIEpaTyphl Ha IOBEPXHOCTU
Y HEBO3MOKHOCTHU MIPOBEJCHUS U3MEPEHUN BHYTPH.

Bo3nymiHblie 3a30pel MEXy JaTYMKAMU U TOBEPXHOCTHIO HE nomyckarorcs. lllepoxoBaTocTu
YCTPaHSIOTCA, TaTYUKH YKPEIUISIIOT HAa TEXHUYECKHUM Ba3esHH.
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IIo M3BECTHBIM YJEIBHBIM TEIUIOBBIM IIOTOKAM 4Y€pe3 aHOMAJIbHBIE YYaCTKH BBIYUCISAIOT
IIOJIHBIM TEIUIOBOM IIOTOK, ITyTEM YMHOXXEHMsI Ha IIOLaab 3Toro ydacrtka. IlomyuenHoe 3HaueHue
MIO3BOJIIET OIPEAETUTh W30BITOYHBIE TEIUIONOTEPH 33 CUET HAJIMYMS YYACTKOB C IOBBIILIEHHBIMU
TEIUIONOTEPSAMH, IIEPEPACX0/]] TOILUIUBA, U B UTOTE, - SKOHOMHUYECKUH yiepo.

IIpuBen€HHBINA BBIIE PACUET HE YYHUTHIBACT TEIUIONOTEPHBO3AYXONpOHMIIaHUEeM. Eciu BO3-
HUKAeT HEO0OXOAUMOCTh ONPEACIUTh MECTa C IMOBBIIIEHHBIM COINPOTHUBIIEHUEM BO3AYXONPOHMIIA-
HUIO OrpaKJarolieil KOHCTPYKIIMH, TO HEOOXOAMMO ONPEAETUTh PA3HOCTh AABJICHHUS BHYTPEHHETO
U HapyXHOI'0 BO31yXa U BOCIOJIb30BaThCs (popmynamu 1.5.1 u3 JI2 11 cpaBHEHUs ¢ HOPMATUB-
HBbIMH 3HAYEHUSIMU.

Onpenenuts TEMIONOTEPUBO3AYXONPOHULIAHUEM Yepe3 OrpakJaroliue KOHCTPYKLHMH [J0-
BOJIbHO TPYJIHO. 3[€Ch 3TO SBICHUE CBSA3aHO C IEPEHOCOM BEIIECTBA. TakuM 00pa3oM, B HACTOSILEE
BpEMs MBI ONPEAEISAEM TOJIBKO TEIUIONOTEPH YEPE3 OrPaXkIAI0IUE KOHCTPYKLIUHU 33 CYET TEIUIOBOTO
MOTOKA. DTU TEIUIONOTEPH OYAYT HECKOJIBKO MEHBINE JEHCTBUTEIBHBIX H3-3a HE y4€Ta TerIono-
TEPbBO31YXOIPOHHUILIAHUEM.

[Tpu mpakTudeckoil TepMorpaduu cienyeT UMETh BBUAY, YTO YYaCTKH C TOBBIIICHHBIM BO3-
JyXOIIPOHMIIAHUEM - 3TO NPENEIbHBINA Clydall y4acTKa C MOBBIIIEHHBIMU TEILIONOTEPSIMHM, KOTJa
TEPMHUUYECKOE CONPOTHUBIICHUE paBHO Hy/r0. [Ipomecc BO3AYXONPOHULAHUS CIUILIKOM «HECTALMO-
HapeH» U 3aBUCUT OT Pa3HOCTH AABJICHUH, TEMIIEPATyp, OPUEHTALMH 3JaHUsI OTHOCUTEIBHO CTOPOH
CBETa, HAIIPaBJIEHUS] U CUJIbI BETpa. 3/1€Ch Ba)KHO BBIIBUTH TaKUE MECTA, YTO JIETKO JIOCTUTAETCS
IpU TEIJIOBU3UOHHON ChEMKE M JIMKBUAUPOBATH UX (3aKJIeliKa OKOH, TeépMETU3aLUs I1IBOB).

5. IlopsiioK BbINOJIHEHHSI PadOThI

1. Osnaxomumwscs ¢ Memooamu npo6edenUs UHCMPYMEHMATbHO20 IHEPLOAYOUmd.

2. M3yuums KOHCMPYKYUIo, mexHuvyecKue Xapaxkmepucmuku U HazHavenue obopy0o8anusl
OJ151 UHCMPYMEHMATbHO20 SHEP2OAYOUmA.

3. O3HaAKOMUMbBCA ¢ MEXHOIO2ULECKUM NPOYECCOM BbINOIHEHUs. MENIOBUSUOHHOU CbeMKU

30aHUSL.

Bvinonanume menjiosusuOHHYIO CbeMK)y 30aAHUSL.

Cocmasums omuem o 8bINOHEHHOU mepmocpaguu 30aHuUs.

IIpeonoscums pexomenoayuu no ycmpauneHuio 0eghekmos 30aHusl.

o ok

6. Yxazanus no opopmiieHunio oryera

Otuer no paboTe T0JIKEH COAepKaTh:
Ha3zBanue u 11en1p IpakTH4ecKoi paboThI.
Ornucanue Ha3HAYCHHS 000PYAOBAHUS JJISI HHCTPYMEHTAIBHOTO YHEProay/InTa.
Kpatkoe onucanue npouecca IpoBeAeHUSI HHCTPYMEHTAIbHOTO SHEPTOAYANTA.
BbIBO/IBI M peKOMEHIALIMY IO YCTPAHEHUIO Je(EKTOB 3TaHMS.

b

IMPAKTUYECKAS PABOTA Ne3
«MCCIIEJOBAHUME SHEPI'OITOTPEBJIEHMA BBITOBOI'O
OJIEKTPOOBOPY IOBAHU A »

1. Heau padoTsl

1. IlpoBectu ananu3 3¢)peKTHBHOCTH HCTIOJIB30BAaHUSI OBITOBBIX TPUOOPOB.

2. W3yuuTh XapaKTEPUCTUKH  DJIEKTPOOBITOBBIX MPHOOpPOB U  00OpPYAOBaHUA  JUIS
UH/IMBUYaJIbHOTO HCIIOJIb30BAaHUS, ONPENEINTh PEKUM HX paboThl B TEUYEHHE BPEMEHH,
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paccuuTaTh MOTPEOICHHE MIEKTPHUECKON SHEPTUHN HIIEKTPOOBITOBBIMU PUOOPAaMH M 3aTpaThl Ha
3JIEKTPOIHEPIHI0, CAETIATh BBIBOBI.

3. Caenatb BBIBOJBI O HOTPEOIIEMOM KOJIMYECTBE SJIEKTPOIHEPTUH U TIPEIIOKUTH MEPOIIPUATHUS
10 YMEHBIIEHUIO SHEProNnoTPeOICHHS I KaXI0W IpyIIbl IpUOOPOB.

2. Meroauka pacyera norpedjeHus 3J1eKTPoo0oPy10BaAHUS

Bompockr  aHeprocOepexeHus OTHOCSATCS K HauOoliee akTyalbHBIM TpolOiieMam
COBPEMEHHOCTU. Ha ypoBHE NpaBUTEILCTB psila TOCYIapCTB pa3padaThIBAIOTCS CIICIUALHBIC
MPOrPaMMBbI, TIPU3BAHHBIE TPEIOTBPATUTH YHEPTETUUECKUN Kpu3nuc. CIKOHOMIICHHYIO YHEPTHIO
MOYKHO HCIIOJIb30BaTh B3aMEH BHOBb IPOM3BOJIUMOM, U 33 CUET ITOTO )K€ CHU3HUTH 3arpsi3HEHUE
OKpYyXarotiel cpeasl. KpoMe Toro, 3HEprocoepekeHne BHITOHO SKOHOMUYECKH. MeponpusTus
10 DKOHOMHH JHEpropecypcoB B 2,5-3 pasa jemieBlie, YeM IPOU3BOJCTBO M JIOCTaBKa
MOTPEOUTENISIM TAKOTO K€ KOJMYECTBA BHOBH IOJNYYECHHOW JHEPrHH. AHAIN3 MOTPEOJICHUS
AJIEKTPOIHEPTHU B OBITY, HA CBOEM pabodeM MecTe, Ha MPOU3BOJACTBE, pacyeT 3arpaT Ha Hee,
MO3BOJIUT BHIPAOOTATh OEPEIKHOE ¥ SKOHOMHOE OTHOIIICHUE K DHEPTHH.

DHeprocbepekeHrne (IKOHOMHS SHEPTrUu) — pealn3alus MPaBOBbIX, OPraHU3AIMOHHBIX,
HAyYHBIX, IPOM3BOJICTBEHHBIX, TEXHUYECCKMX M OSKOHOMHYECKHX MEp, HAMpaBICHHBIX Ha
3 dexTuBHOE (pallMOHAIBLHOE) HCIOJIb30BaHHEe (M SKOHOMHOE PACXOJOBaHUE) TOIUIMBHO-
OHEPreTHUECKUX PECYPCOB M HAa BOBJICUYCHHE B XO3SHUCTBEHHBIH OOOPOT BO30OHOBIISEMBIX
UCTOYHUKOB SHEPruu. DHeprocoOepekeHne — BaKHAS 3a/ada MO COXPAHEHUIO MPUPOIHBIX

pecypcoB.

Ocnoenvle HanpaeieHuA u cnocoonlt 9Hepzoc6epe.)lcenuﬂ
Oxornomus 3ﬂel<mpuqecxoﬁ oHepzuu

Ocsellienue

Haubonee pacrpocTpaHeHHBIH CMOCO0 HSKOHOMHUHU AJIEKTPOIHEPTHH — ONTHMU3AIIMS
noTpeONieHusT DIEKTPOIHEPTUU Ha ocBelleHue. KItoueBBIMH MEpONPUSATHSAMHU ONTHMH3AIUU
NOTPEOIICHNUS DIIEKTPOIHEPTHUH Ha OCBEIICHUE SBIISIOTCS:

e MaKCHMalbHOE WCIONIb30BaHWE JTHEBHOTO CBeTa (MOBBIICHHE MPO3PAYHOCTH H

YBEJMUYEHHUE TUIOMIAAN OKOH, IOTIOJTHUTEIbHBIE OKHA);

® TIOBBIIICHUE OTPAXKAIOIIEH CIOCOOHOCTH (Oerble CTEHBI M MOTOJIOK);

® ONTHUMAaJbHOE pa3MeEIIeHHE CBETOBBIX MCTOYHHUKOB (MECTHOE OCBEIEHHE, HAIpaBICHHOE
OCBEIIICHUE);

® JCII0JIb30BAaHHE OCBETUTENbHBIX TPHUOOPOB TOJIBKO 11O HEOOXOAMMOCTH;

® TIOBBIICHHE CBETOOT/AYM CYIIECTBYIONIMX HWCTOYHHUKOB (3aMeHa JIIOCTp, IUTa)OHOB,
ynajaeHue rps3u ¢ miadoHoB, IpuMeHeHne 6onee 3 (HEeKTUBHBIX OTpaXkaTesei);

e 3aMeHa JlaMIl HaKaJMBaHWs Ha dJHeprocOeperaroniue (JOMUHECIICHTHBIE, KOMIAKTHBIC

JIOMHHECHEHTHBIE, CBETOIMO/IHBIC);

® TPUMEHEHHUE YCTPOMCTB yIpaBIICHUS OCBEUICHHEM (JAaTYMKU JTBM)KCHUS U aKyCTHUECKHUE

JATYNKH, TATYUKH OCBEIIEHHOCTH, TalfMEePBI, CHCTEMBI TMCTAHIIMOHHOTO yIIPABIICHUS);

e BHEJpPEHHWE AaBTOMATHU3MPOBAHHOW CHUCTEMBI TUCIETUYEPCKOTO YIPABICHUS HAPYKHBIM
ocsenienuem (ACLY HO);

® YCTaHOBKAa WHTEIUICKTYAIBHBIX pACIpENCICHHBIX CHUCTEM YIPABICHHS OCBEUICHUEM
(MAHUMH3UPYIOIINX 3aTPAThI HA SJIEKTPOIHEPTHIO TSI TAHHOTO 00BEKTA).

DJIEKTPOIPHUBOJ
OCHOBHBIMU MEPOTIPUATUSIMU SIBIISIOTCSL:
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ONTUMAIILHBINA TI0JJ00P MOITHOCTH AJIEKTPOBUTATEIS;
MCII0JIb30BaHUE YaCTOTHO-peryaupyemoro npusoja (UPII).

DIeKTPO0OOrpeB U AIEKTPOILITUTHI

OcHOBHBIE MEPONPUATHUS:

10100p ONTUMATBHON MOIITHOCTH JIEKTPOOOOTPEBATEIBLHBIX YCTPONUCTB;

ONTUMANFHOE pPa3MENICHHE YCTPOWCTB DIIEKTPOOOOTpeBa [UIsl CHIDKEHUS BPEMEHU U
TpeOyeMOol MOITHOCTH WX MCIIOJIb30BAHMUS,

MOBBILICHHE TEIJIO0OMEHA, B TOM YHUCJIE OYHMCTKA OT TPSA3H IMOBEPXHOCTEH YCTpPOICTB
31eKTpooOorpeBa U KOHYOPOK FITEKTPOILINT;

MECTHBIN  (JIOKaJbHBIM) O00OTpeB, B TOM YHCIE TMEPEHOCHBIMH  MAaCJISTHBIMU
oborpeBaTelIsiMU, HalpaBIICHHBINH 000TpeB pediekropamu;

HCIIOJIb30BaHUE MACISHBIX 00OrpeBarTesieil ¢ BEHTHIATOPOM ISl YCKOPEHUs TeriooOMeHa
B KBapTHUDE;

UCIIOJIb30BAaHUE YCTPOWCTB PETYJIUPOBKH TEMIIEPATypbl, B TOM UYHCJIEC YCTPOWCTB
ABTOMATUYECKOTO BKJIOYCHHS M OTKIIOYCHHS, CHUKEHHUS MOLIHOCTU B 3aBHCHUMOCTH OT
TEMIIEPATYPHI, BPEMEHHBIX TAMEPOB;

UCIIOJIb30BaHUE TCIUIOBBIX aKKYMYJISITOPOB;

3aMeHa JIEKTPOoOoOOrpeBa Ha 000OTPEB C UCIIOIB30BAHUEM TEIUIOBBIX HACOCOB;

3aMeHa JJIEKTpooOorpeBa Ha OOOTpEeB ra3oM WM MOAKIIOYEHHE K IEHTPAIU30BAaHHOMY
OTOIUICHHIO, B CITyYasiX, KOT/la TaKas 3aMeHa BBIFOJIHA C YYETOM TpeOyeMbIX HHBECTHUIIHII;
MCIIOJIb30BAaHUE TIOCY/IBI ¢ ITUPOKUM TIOCKHM JTHOM.

XO0JIOAUJILHBIE YCTAHOBKU M KOHJIUIIMOHEPEI
I[J'ISI XOJIOAWJIBHBIX YCTAHOBOK U OBITOBBIX XOJOJHUJIIBHUKOB OCHOBHBIMU crocodbamu

CHHIKXCHUA HOTpe6J'IeHI/I$I OJICKTPOOHCPIUH SABJISIFOTCA:

ONTUMATBHBIA MOJO00P MOIIHOCTH XOJOIUIBHON YCTAaHOBKH;

KaueCTBEHHAas] HM30JIIUS  Koprmyca (CTEHOK), JBEpPH  XOJOJIWJIBHOM  YCTAaHOBKH,
XOJIOIWJIBHUKA, MPO3payHasi KPBIIIKA B XOJOJWIBHUKE IS MPOAYKTOB, C KAY€CTBEHHOU
HU30JIIHUEN;

WCIIOJIb30BaHNE COBPEMEHHBIX SHEPTOCOEPETaAIOIMINX X0JI0IUITEHUKOB;

oOecrnevyeHre MPaBUIBHBIX YCIOBHI AKCIUTyaTalluu (He JOMycKaTh 0Opa3oBaHMs Halleu,
WHes B XOJOAMIbHUKE, BOBPEMsI pa3MOPaKUBATh);

HE TMOMENIaTh B XOJOJWJIBHYIO YCTAaHOBKY (XOJIOAMJIBHHK) MaTe€pHalbl U TPOIYKTHI,
HMMEIOIIE TEMIIEPATYPY BBILIE TEMIIEPATYPbl OKPYKAIOIIEH CPEIbL;

MIPOAHAJIU3UPOBATh BO3MOKHOCTb OTKa3a OT XOJIOAUIbHUKA;

o0ecreunTh KA4yeCTBEHHBI OTBOJ Temjia - HE PEKOMEHIYeTCS CTaBUTh OBITOBOM
XOJIOIMJIBHUK K OaTapee Uiu psIoM ¢ Ta30BOM TUTUTOM.

JIn1s KOHAUIIMOHEPOB:

KOPPEKTHBII 1M0100p MOIIHOCTH U MECTa YCTAaHOBKM KOHJWIIMOHEpA, UCXOAS U3 o0bema
MTOMEIIECHUS, KOJIMYECTBA YEIOBEK, IPUCYTCTBYIOIIMX B IOMEUIEHUU U JIp. XapAKTEPUCTHK;
00eCreynTh 3aKphITHE OKOH U ABEpPEH MpHU KOHAUITMOHUPOBAHUH;

YUCTUTH (PUIBTP, HE TOMYCKATh €r0 CHIIBHOTO 3arps3HEHMS;

HAaCTPOUTh PEKMM AaABTOMATHYECKOTO NOJJEPKAHUS ONTHUMAIbHOM TEMIEpaTypsl, He
OXJIaXx7asi, 10 BO3MOKHOCTH, KOMHaTy Huke 20-22 rpaaycos;
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00yMaTh CTENEHb HEOOXOAMMOCTH YCTAHOBKM U MCIOJIb30BAaHUS KOHIULMOHEPOB, B TOM
YHCIIE U C ApXUTEKTYPHOM TOYKHU 3peHus (KOHAMIIMOHEPHI BUCAIINE Ha (acagax JOMOB);
YTOOBI OTKJIF0YATh KOHJUIIMOHEP HAa HOYb.

[ToTpeGiieHre OBITOBBIX U MPOYUX YCTPOWUCTB

IpY BEIOOpPE HOBOW ay/IMo0, BUAEO0, KOMITBIOTEPHOM U JIp. TEXHUKH OT/AaBaTh MPEAMOYTEHHUE,
IpH TPOYHMX PABHBIX XaPAKTEPUCTHKAX, YCTPOHCTBY C MEHBIIMM 3HEPrONOTPEOICHUEM,
KaKk B pabodyeM pexuMme, TaK W B JCKYPHOM pexuMe (OOJNBIIMHCTBO COBPEMEHHBIX
OBITOBBIX YCTPOMCTB MOTPEOIIAIOT DIICKTPOIHEPTHIO JaXKe€ B BBIKJIFOUCHHOM COCTOSIHHH,
T.K. HE BBIKJTFOYAIOTCS [TOJHOCTHIO, a IEPEBOIATCS B «CIIsAIHii» peskuM "stand-by/off");
UCIIOJIb30BATh SHEProCOEPETArOINil PEIKIM, €CITH OH €CTh B IPHOOPE M YCTPOUCTBE;
3aMEHHTH, 110 BO3MOKHOCTH, PUOOPBI, HMEIOIIME B CBOEM COCTaBe TPaHC(POPMATOPHBIE
OJIOKM TMTaHMsI, Ha AHAJIOTHYHBIE C UMITYJIbCHBIMHU OJIOKAMH ITUTAHHMS

HE OCTaBJIATh BKJIIOYEHHBIMU B CETh 3apsiIHbIE YCTPOMCTBA J1JIsi MOOMIIBHBIX YCTPOUCTB;
u30erarb HCIOJIB30BAHUS YIJIMHUTENEH, a €eClM 9TO HEOOXOIUMO, HCIIOIb30BaTh
YIUIMHATEIH C MPOBOJOM OOJIBIIOrO CedeHUs (MPU MajJOM CEYEHHH MPOBOJ HAYHHACT
IPETHCS U BJICKTPOIHEPTHSI YXOAUT HE Ha TOJIE3HYI0 paboTy 3J1eKTporpudopa, a Ha Harpes
IPOBOJIA YTHHUTEA);

CHuKeHue noTepsb B CeTU

UCIIOJIb30BAaHUE SHEProcOEperaroIuX YCTPOUCTB;

yBEJIMYCHUE 3HAYCHHI HOMUHAJIOB POBOIHUKOB - TPOBOJIOB U Kabemneit
UCIIOJIb30BaHUE TOJILKO NMPOBOOB U Kalesel ¢ MeHOH KuIIoit
OTCJI)KMBAHNE HECAHKLIMOHUPOBAHHBIX MMOAKIOYCHUN.

DKkonomuss menaa

CHIKEHHE TEIIONOTEPD

HCIIOJIb30BaHUE TEIIOCOSPETatoINX MAaTePUAIOB TPU CTPOHUTEIBCTBE W MOJCPHU3AINH
3JTaHNH;

YCTaHOBKA TEIIOCOEepPErarofX OKOHHBIX KOHCTPYKIIUI U IBEepeil.

[ToBsinienne 2 HEKTHBHOCTA CUCTEM TEILUIOCHAOKEHUS
Meponpusrus o MOBBIIICHUIO 3¢ (HEeKTUBHOCTH CHUCTEM TEIUIOCHAOKEHU S

IpelyCMaTPUBAIOT CJIEAYIOIINE HAIIPABJICHUS ONITUMU3ALINN:

Co CcTOpOHBI UICTOYHHUKA:

NoBbIIIeHNEe A(PPEKTUBHOCTH HMCTOYHUKOB TEIUIOTHI 3a CUET CHIDKEHHS 3arpaT Ha
COOCTBEHHBIE HYKIbI;

UCIIOJIb30BAaHUE COBPEMEHHOTO TEIUIOTEHEPUPYIOIIEro 000pyAOBaHMs, TaKOro Kak
KOHJICHCAIIMOHHBIE KOTJIBI U TETJIOBBIE HACOCHI;

UCIIOJIb30BaHUE Y3JI0B yUETa TEIJIOBOM SHEPTHH;

UCIIOJIb30BaHUE KO- M TPU- T€HEPAIIH.

Co CTOPOHBI TEIUIOBBIX CETEM:

CHI)KEHHE TEIUIOBBIX NIOTEPh B OKPYKAIOILYIO CPELY;

ONTUMM3ALMS TUAPABINYECKUX PEKUMOB TEIJIOBBIX CETEH;

MCII0JIb30BaHNE COBPEMEHHBIX TEINIOU30JIALIUOHHBIX MaTEPUAIIOB;

MCII0JIb30BaHNE aHTUBAHIAIbHBIX IIOKPBITUI IIPU HAPYKHON NIPOKJIAAKE TEIJIOBBIX CETEH;
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CHHIXCHUC YTCUYCK U HCCAHKITMOHUPOBAHHBIX CJIIMBOB TCIINIOHOCUTCIIA U3 pr6OHpOBOI[OB.

Co CTOpOHBI MOTPEOUTEIICH:

CHI)KEHUE TEIIOBBIX MOTEPh YE€PE3 HAPYKHBIE OTrPaXkKAA0IINe KOHCTPYKIIUY;
HCII0JIb30BaHNE BTOPUYHBIX SJHEPTrOPECYPCOB;

UCIIOJIb30BAaHUE CHUCTEM MECTHOTO PEeryJupoOBaHUsl OTOMUTEIbHBIX MNPUOOPOB IS
WCKIIFOUEHUS MIEPETONa;

MEPEeBOJ] 3/IaHUH B PEKUM HYJIEBOTO MOTPEOJICHUS TEIUIOTHI Ha OToruieHue. [Ipu sTom
NoAAEpKaHUE MapaMeTPOB BO3AyXa B 3[JaHUM JOJDKHO IPOUCXOJUTH 338 CYET BHYTPEHHHX
BBIJICJICHUI TEIUIOTHI U BBICOKUX MapaMeTPOB TEIIIOBOW U30JISALIUY;

WCIIOJIb30BAHUE Y3JIOB YUETA TEIUIOBOW SHEPTUH.

O eKkTHBHOCTH M SKOHOMUUECKUHN pacueT
[Tpu peanu3anyu MEPONIPUATHI YPHEPTOCOEPEKEHNUS U MOBBIIICHUS YHEPT0d(PPEKTHBHOCTH

pasiin4aroT:

HaYyaJIbHbIE WHBECTULIMH (MM YBEITWYCHHUE, NMPUPOCT WHBECTHUIIMN H3-3a BbIOOpa Oosee
s dexktuBHOrO 000pyHOBaHMs). Hanmpumep, 3aMeHa OKOH B CYHISCTBYIOIIEM JIOME Ha
IUTACTUKOBBIE CTEKJIONAKEThl - UHBECTHUIIMH B SHEProcOepekeHne, a 0TKa3 OT YCTaHOBKH
OOBIYHBIX CBETUJILHUKOB B TOJIb3y CBETOAHOJHBIX B CTPOSIIEMCS JIOME - YBEIUYCHHE
WHBECTHIIMII B 3HeprocoOepekeHue (B J0JE MPEBBILIEHUS CTOMMOCTH CBETOAHOIHBIX
CBETUJILHUKOB HaJl OOBIYHBIMHU);

€IMHOBPEMEHHBIE 3aTPAThl HA IPOBEICHUE SHEProayauTa (IHEProodCcIe0BaHus);
€IMHOBPEMEHHBIC 3aTpaThl Ha MPUOOPETEHHE W MOHTaX NPUOOPOB Y4E€Ta U CHUCTEM
ABTOMATHUYECKOTO KOHTPOJIS, YAAJIGHHOTO CHATHSI ITOKa3aHUM MPUOOPOB yuéTa;

TEeKyIIMe  pacxoAbl Ha  MpeMHpoBaHHe  (MOOLIPEHHE)  OTBETCTBEHHBIX  3a
sHeprocOepeKeHHe.

Kak nmpaBuio, 3pdextsl oT MeponpusTHii sHEprocoepekeHusl pacCUMTHIBAIOT:

KaK CTOMMOCTbh COKOHOMJIEHHBIX SHEPrOPECYPCOB WM JI0JISI CTOUMOCTH OT MOTPEOIIsIeMbIX
HHEPropecypcoB, B T.U. HA €IMHUILY TPOTYKIUH;

KaK KOJMYECTBO TOHH YCJIOBHOI'O TOILJIMBA (T.Yy.T.) COKOHOMJIEHHBIX YHEPTOPECypCcOB WU
JI0J1s1 OT BEJIMUMHBI OTPEOIIAEMBIX SHEPIOPECYPCOB B T.Y.T.;

B HaTypaJIbHOM BbIpakeHuu (kBt.u., ['kan u 1.1.);

KaK CHMIKeHue naonu sHepropecypcoB B BBII B crommocTHOM BbIpakeHuH, JHUOO B
HaTypaJIbHbIX €UHHIAX (T.y.T., kBT.u.) Ha 1 py6. BBII

D¢ heKTs OT MEPOIIPUATHI YHEPTOCOSPEIKEHNS MOKHO Pa3ACIUTh Ha HECKOIBKO TPYIIIL:
sKoHOMUYecKHe A(P(deKThl y ToTpedutenei (CHIKEHHE CTOUMOCTH MPUOOpETaeMBbIX
SHEPTrOPECYPCOB);

a¢hekTh MOBBIIICHHUS KOHKYPEHTOCTIOCOOHOCTH (cHmxeHue noTpebneHus
DHEPropecypcoB Ha EAWHMIY MPOU3BOJUMON TPOAYKIHH, SHEProdPPeKTUBHOCTH
MIPOU3BOMMON MPOAYKITUHU TIPH €€ UCIIOTh30BAHNH ),

3¢ GdEeKThl AN ANEKTPUUYECKOM, TEIIOBOM, ra30BOi ceTH (CHUKEHHME MUKOBBIX HATPY30K
NPUBOJIUT K CHUKCHHIO pPUCKA aBapui, TOBBIIICHUIO KadecTBa SHEPTUH, CHIKCHHUIO
MOTepPh DHEPTHH, MUHUMHU3AIMA WHBECTHUIIMH B PACIIUPEHHUE CETH, W, KaK CIICJCTBUE,
CHI)KCHHIO CETEBBIX Tapu(]oB);
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e peiHOYHBIE 3(eKThl (HampuMep, CHIKEHHE MOTPEOICHHs AJIEKTPOIHEPTUH, 0COOEHHO B
MUKOBBIE YaChl, IPUBOJUT K CHI)KEHHUIO IIEH Ha YHEPTUI0 U MOIHOCTh HA ONITOBOM PBIHKE
AIEKTPOIHEPTHH - OCOOEHHO BaXKHBIM SIBJISICTCSI CHUYKEHUE MOTPEOJICHUS DIIEKTPOIHEPTUU
HaCEJICHUEM Ha OCBEIIICHHE B BEUEPHEM ITHKE);

e HpdeKkTbl, CBS3aHHbIE C OCOOCHHOCTSIMHU PEryJlMpOBaHUS (HAlpUMEp, CHUKCHHE
NOTpPeOJICHUsT DJIEKTPOSHEPTrUM HACEIIEHUEM YMEHBIIAeT Harpy3kKy IepeKpecTHOrO
cyOcuaupoBaHUs HAa MPOMBILUIEHHOCTh - B HacTodlee Bpems B Poccun HaceneHue miaTuT
3a DJIEKTPOIHEPTUIO0 HIDKE €€ CeOSCTOMMOCTH, JONOJHHUTENbHAs (MHAHCOBAs Harpyska
BKJIOUAETCS B TApUQBI VISl TPOMBIIIIEHHOCTH);

e okosornueckue ASPOPexTsl (HampUMep, CHUXKCHHE TOTPEOJICHHUS JJICKTPUYCCKOU U
TEIUIOBOW SHEPrUM B 3UMHEE BpeMs MNPHUBOJUT K pasrpy3ke Hambosee IOpOruX H
"IpsA3HBIX" AMEKTPOCTAHIINMI U KOTEIbHBIX, pA0OTAIONINX Ha Ma3yTe M HU3KOKAUYECTBEHHOM
yrie.);

e cBs3aHHble O(dekThl (BHMMaHHE K TMpobiieMaM DSHEProcOEpeKeHus NPHBOJUT K
MOBBIINICHHIO  03a004YeHHOCTH TmpoOieMaMu  oOmield  3(P(EKTUBHOCTH CHUCTEMBI -
TEXHOJIOTUH, OPTraHW3alWd, JOTHCTHUKU Ha TPOHM3BOJCTBE, CHCTEMBl B3aMMOOTHOIICHHUH,
ratexeil 1 oTBeTcTBeHHOCTH B JKKX, OTHOIIEHUS K JOMAIIHEMY OIOJIKETY y TPpaXKIaH).
OOBIYHO Haualdy peaau3aldyd MEPONPUITUH IO HHEProcOEPEeKEHUI0 MPEIIECTBYET

MIPOBEJICHUE SHEProayauTa.

B Poccun u npyrux crpanax B HacTosIIee BpeMsi HanOoJee HaCYIHBIM SBISIETCSI OBITOBOE
sHeprocOepexkeHue (HeprocOepexeHue B ObITY), a Takxke 3Heprocoepexenue B chepe KKX.
[IpensTCTBHEM K €r0 OCYIIECTBJICHHUIO SIBIISICTCS CIEPKUBAHHE POCTa Tapu(OB ISl HACEICHUS
Ha OTAENbHbIE BHUIBI PECYPCOB (DJIEKTPOIHEPrHsi, ra3), OTCYTCTBUE CPEACTB y MPEANpUATUHN
KKX Ha peanuzanuio sHeprocOeperarmmux mOporpamMMm, HHU3Kass JOJds PAacyeToB IO
WHAUBUAYAIbHBIM TpUOOpaM y4éra U MpUMEHEHHUE HOPMATHBOB, a TAKKe OTCYTCTBHE MacCOBOI
OBITOBO KYJIBTYpBI YHEPTOCOEPEKESHHUS.

BoinonHenue mnpakTudeckoi pabOThl OCYLIECTBISIETCS C IOMOIIBIO  CIEHUATbHOIO
npubopa yueTra noTpeOiIeHns HIEKTPOIHEPTUH — DIEKTPUUECKOTO CUETUHKA.

DONEeKTPUYECKUH CYETYUK — AJIEKTPOM3MEPUTEIbHBIM NMpUOOp, MpeJHa3HAuYeH Ji y4yeTa
NOTPEOJIEHHOW  DJIEKTPUYECKON SHEPruM HIEKTPUYECKOM OSHEpruu (MEepeMEeHHOro MU
MOCTOSTHHOTO TOKa (u3Mepsiercd B KBT/4 mnu A/4). DneKTpocyeTunky NpUMEHSIOTCS TaMm, Te
OCYILECTBIISICTCS. JIETAJIbHOE MOTPEOJIeHUE JJIEKTPOIHEPIMH U TOSBISIETCS BO3MOXKHOCTh
SKOHOMHUTH OOJIXKET, CJEIs 3a MOTpeOJIEHnEM 3JIEKTPOIHEPTUH B 3aJaHHBIA MEpUOJI BPEMEHHU.
Beimyckatorcst ogHodaszHble M Tpex(asHble CUETUYUKHM, HWHAYKLIUOHHBIE WM SJIEKTPOHHBIE.
Bxurouarotest B ceTh yepes TpaHcpopMaTopsl TOKa (HEMPSIMOTO BKIIIOUEHUs1) U 0€3 HUX (IIpsIMOTo
BKJIIOYEHUs). 11 BKIIFOUEHUS B ceTh HamnpsbkeHreM 10 380 B nmpuMeHstoTcs c4eTYuKH Ha TOK OT
5 mo 20 A. Ha numeBoil CTOpOHE CUETUYMKA YKa3bIBA€TCSI YHCIO OOOpPOTOB JHCKA,
cootBercTBymomIee | kBTxy anekrposneprun. Hanpumep, 1 kBrxu — 1250 060opoToB nucka.

B Hacrosimee BpeMsi HCIOJIB3YIOTCS TJIaBHBIM 00pa3oM JBa THUIMA DJIEKTPOCUETUYUKOB —
MHAYKIIMOHHBIE U 3JIEKTpOHHBIE. IIpyn 3TOM nepBble 3aHMMAIOT AOMUHUPYIOLIEE IOJIOKEHUE,
MOCKOJIbKY OHU yCTaHABIMBAINCH BILIOTH JI0 cepeIuHbl 90-X T0/10B.

[Tpuniun paboThl UHAYKIIMOHHOTO 3JIEKTPOCUETUYHKA 3aKJII0YaeTCs BO B3aUMOJICHCTBUU
MarHUTHBIX CHJI KaTyIIeK MHIYKTUBHOCTH TOKa M HAIPsSHDKEHHS C MarHUTHBIMH CHUJIaMU
QIIOMUHUEBOTO JIUCKA, B pe3yjibTaTe B3aWMOJEHCTBUA YHUCIO OOOPOTOB JHCKA MPSIMO
MPOMOPLUOHAIEHO OTPaXKaeT PacXo]l JEKTPOIHEPTUU CIELUATbHBIM CUETHBIM MEXAaHH3MOM.
MHorue notpeduTenu He cremar NepexoauTh Ha 0osiee COBpEMEHHbBIE 3JIEKTPOHHBIE CUETUHKH,
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XO0Tsd HWHAYKIIUOHHBIC CUYCTYHKHU SABJIAIOTCA (1)I/ISI/I‘IGCKI/I YCTApCBIIMMU W HC MOAACPIKUBAIOT
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Puc. 3

MHOTOTApU(DHBIA YIeT U BO3MOKHOCTh JTUCTAHIIMOHHOW MIEepeIavun MOKa3aHUH.
Puc.1 CueTunk MHIYKIUOHHBII

B omiinune OT MHAYKIIMOHHBIX CYETYMKOB, JJIEKTPOHHBIE CUETUHUKHU IOCTPOEHBI HA OCHOBE
MHUKpPOCXEM, HE COJEpIKaT BPAIAIOIIMXCS YacTed M TMPOM3BOJAT MPEoOpa3oBaHWE CUTHAJIOB,
MOCTYNAKIIUX C U3MEPUTEIBHBIX 3JIEMEHTOB, B MPONOPLUUOHAJIBHBIE BEIUYUHBI MOLIHOCTU U
SHEPTUU.  DJIEKTPOHHBIE DJIEKTPOCUYETUUKH OTIUYAIOTCS 00jiee BBICOKOW TOYHOCTHIO U
HAJIE)KHOCTBIO 110 CPABHEHUIO C UHAYKIIMOHHBIMH JJIEKTPOCYETUUKAMMU.
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OCERUEHHE
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CUSTUME

Puc.2 Dnextpuueckuii cueTynk

Metonuka pacueTa

1. M3yunTh XapaKTePUCTHKH JJCKTPOOBITOBBIX IMPUOOPOB, OOBEAWHHUTH B  TPYIIIHI
(ocBeTUTENbHbIE, HarpeBaTelbHbIC, MPOYNE), OMPEACTUTh HX KOJUYECTBO, YCTAHOBICHHYIO
MOIITHOCTh M PEeKUM paboTel. IJis yaoOCTBa pacueToB MOJTy4YEHHBIC JAHHBIC PEKOMEHIYETCS
3aHecTd B Tabm.1.1.

Tabnwmma 1.1
XapakTepUCTUKH DJIEKTPOOBITOBBIX MPUOOPOB
O6opynoBanue Pyer, BT Kon-Bo k, | Bpems paboter B | Pey,mipuo.,
IIT. CYTKH fp, yac Br

OcBeTuTtenbH
bl TIPUOOPHI

HarpeBatenb
HBIE
npuOopbI

IIpoune
npuOopbI

2. CymMmapHasi MOIIIHOCTh PUOOPOB IO TpyINaM NoTpeduTeneil onpeaensercs:
P=P X ki , Bt
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rae P

yem

- YCTaHOBJICHHAs MOIITHOCTH 3JIeKTporprdopa, Bt;

K — KomMuecTBO MPUOOPOB JAHHOI'O KIacca.
JlanHble pacyeToB 3aHOCATCS B Ta0mmiy 1.1.
Jlns manbHEUIIUX pacyeToB 3aroaHsAeTcs Tadumma 1.2

Tabuuna 1.2
Pacuer pacxo/a 31€KTpOdHEpruU
O6opynoBanue P, Br Kon-Bo k, | Bpems pabotsi B | [Torpebiie
IIIT. CYTKH t,, gac Hue, KBT-
q

OcBeTUTENLH

b€ IPUOOPHI

Harpesarens

HBIC

puOopbI

IIpoune

IPUOOPHI

3. PaccuuthiBaeTcs BpeMs pabOThI KaXKJI0U IpyIIon MpuOOpPOB B MECHILL:
Ti:tm><Ni9q
raet,; — Bpems paboTsl I-ro mpubopa B CyTKH, 4;

N, — KOIM4EeCTBO JHEH, B KOTOPBIX MPUOOP paboTal tp 4acOB B CYTKHU.

4. PaccuuTheIBaeTCs HOTpe6HeHI/Ie SHCKTqueCKOﬁ SHEPIUn KaXa0i u3 rpymIin HpI/I60p0B 3a

onpezeNeHHbIN nepuoj BpeMenu (X):

X
§:TixP
i=1

I, = =—— xBrxu
1000

5. PaccunThIBaeTCs CYMMApHO€ HOTpe6J'IeHI/Ie SJICKTPO3HEPTHUU BCEMU I'pylIIaMU HpI/I60pOBZ

X
II..= D M+, +..+ 11, xBrxu

i=1
6. OnpenensroTcs rofoBbIe 3aTpaThl HA JIEKTPOIHEPTHUIO:
3=1I.x1, pyb.
rae /] — croumocth 1kBT*4 anexTposneprun (Tapud).
JlaHHble pacdyeToB 3aHecTH B Ta0u.1.2.

7. PaccuuThIBaeTCs MMPOLCHT HOTpe6J'ICHI/I}I OHEPIUn KaXxgoi u3 TpyI HOTpC6HTCJ’ICﬁ OoT O6I_I_ICFO

NOTpeOIeHUS IIEKTPOIHEPTUH.
3. Ilopsiaok BBINOJHEHHS PAa0OTHI

1. U3zyuumsv ocrogHble HANPasieHus U CNOCOObL IHEP2OCOEPENCEHUsL.
2. O3HaKOMUmuvcs ¢ MemoouKol NPoBedeHUs: UCCIEO08AHUSL.
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3. Obpabomamb pe3yrbmamul UCCIEO08AHUS.

4. [lo ceoum OaHHBIM npoU3BeCMU  pacuem OdHepeonompeoOneHus 0O03HAUEHHO20
000py008anUsl.

5. Ha ocnoée nonyuyeHHblX OAHHBIX 8 COOMBEMCMEUU C MEeMOOUKOU pAcyuema 6bIYUCIUMb
20008ble 3ampamvl Ha 2NEKMPOIHEPSUIO.

6. [lpeonooscums nepeuerv Meponpusmuil Ois IKOHOMUU INEKMPOIHEPSULL.

4. Yka3aHus no o(p)opMJIeHUI0 0THYeTA

Otuer 1o paboTe JOIKEH COAEPKATh!
Ha3zBanue u 11enp IpakTH4eCKOi padoThI.
CxeMy HHIYKLMOHHOTO U CXEMY 3JIEKTPUUYECKOI'O CUETUUKOB.
Pacuets! sHEprONOTpEOICHUS.
Tabnuy XxapakTepucTHK HCCleqyeMoro oOOpyJqoBaHUsS M Tabiauiy pacxona
AJIEKTPOIHEPTUH.
5. Iloctpouth rpadukm.

NS

INPAKTUYECKAS PABOTA Ne4
«OTIPEJIEJIEHUE OIITUMAJIBHBIX PABMEPOB 3JIAHUI C MUHUMU3AITUEN
TEIUIOIIOTEPh. PACUET DO®EKTUBHOCTHU YTEIUIEHUS OI' PAXIAIOIIX
KOHCTPVYKIIWIM 3JAHUS»

1. Hesm padoThI
1. O3HaKOMHUTBCS C 3TallaMU IPOEKTUPOBAHUS SHEPTOd()PEKTUBHBIX 3aHUM.
2. V3yunTh MOPSIIOK NMPOBENEHUS TEIIOTEXHUYECKOIO pacdera OrpaXkIalolluX KOHCTPYKIUHN
31aHUM U COOPYKEHUM.
3. O3HaKOMHUTBCA C HOPMATUBHBIMU IapaMETpPaMH HapYKHOIO W BHYTPEHHEro BO3AyXa B
3/1aHUSX.
4. O3HaKOMUTHCSI C CAHUTAPHO-TUTMEHUYECKUMHU I1OKa3aTeIsIMU TEIUIOBOW 3alllUThl 3aHUN U
COOPYKEHUMU
5. Paccunrtarh ynenpHBIN pacxoj TEIUIOBOW 3HEPIMU Ha OTOIUICHHE 3JaHUM U COOPYKEHHUH IO
BapHaHTaM.
6. Cnenatb BBIBOJIbI O HEOOXOAMMOCTH NPUMEHEHUS SHEProd(PPeKTUBHBIX TEXHOJOTHMH U
MaTEpUajIoB MIPU CTPOUTEIBCTBE 3AAHUN U COOPYKEHHM.

2. O0uMe moJoKeHus

Beenenue HOBBIX, Ooiee KCCTKHUX, HOPMAaTUBOB TIIO 3HCpI‘OC6epC)KCHI/IIO BbI3BaJIO

HCO6XOI{I/IMOCTB paduKaJIbHOTO NEPECCMOTpA NPUHIHUIIOB IIPOCKTUPOBAHUA U CTPOUTCIILCTBA SHaHHﬁ, T.

K. IPUMECHCHUEC TPAAUIUOHHBIX JJIA Poccun CTPOUTCJIIBHBIX MAaTCPUAJIOB U TEXHUYCCKUX peH_IeHI/Iﬁ HE

o0OecrieunBaeT TpeOYeMOro MO COBPEMEHHBIM HOPMaM TEPMUYECKOTO COMPOTHBIICHUS Hapy>KHBIX

OTpaXXAAFONIUX KOHCTPYKIIMM 30aHUM.

B HOBOM cTpoHMTEeNbCTBE BCE OOJbIIEE PACHPOCTPAHCHHE MOJIYYAIOT TPEXCIOHHBIC

KOHCTPYKIIMU CTCH U3 KUPpIINYa, JICT KOOETOHHBIX 0JIOKOB M IaHeJIeH MM MOHOJIUTHOTO )KeJ'Ie306CTOHa,
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B KOTOPBIX HPEAYCMOTPEHO MpuUMeHeHHE S()(PEKTUBHBIX YTEIIUTEICH B KauyeCTBE CPEAHETO CJOs
MEXIy HEeCYIICH WM CAaMOHECYIIeH CTEHOW U 3alllUTHO-ACKOPATHBHON OOJIMIIOBKOM.

PanonanbHbIM 1 3(()EKTHBHBIM CHOCOOOM TOBBIIICHUS TEIUIO3AMUTHI AKCIUTYaTHPYEMBIX
3/IaHUM SIBJISIETCS JOTOIHUTEIBHOE HAPYKHOE YTEIUICHHE X OTPAXKAAIOIIUX KOHCTPYKIIUM.

[Ipy HOBOM CTPOUTEILCTBE HCIOIB3YETCS KaK HAPYKHOE YTEIUICHHE, TaK W IMPUMEHEHUE
3¢ (HEKTUBHBIX YTEIUIUTENICH B KAYECTBE CPEIHETO CIIOS B TPEXCIOWHBIX OrPakIAIONUX KOHCTPYKITHSIX
W3 KUpnu4a u 0eToHa.

CymiecTByIolMe BapuUaHThl YTCIUICHWS 3/aHUM OTJIMYAIOTCA KaK KOHCTPYKTHBHBIMU
PEIICHUSMU, TaK U UCIIOJIB3YEMBbIMH B KOHCTPYKIIMSIX MaTepruajiaMu.

HeoOxoauMmeplii  ypoBeHb TEIUJIO3AIIUTHl HAPY>KHBIX OTPaKIEHUN 3MaHUIl oOIpeaenseTcs
tpeboBanusimu CHull 1I-3-79* B 3aBHCHMOCTH OT MPOJOJKHTEIBHOCTH OTOMHTEIBHOTO TEPHOAA
(I'COII) nns kaxa0ro peruoHa.

B coBpemenHoll mpakTHKe HauOOJIbIIEE MPUMEHEHHUE TONYYMJIM CJICAYIOIIHUE THIIbI
KOHCTPYKTUBHBIX PELICHUH MO YTEIJICHUIO 3IaHHM:

- TPEXCIOMHBIE CTEHBI C YTEIJIUTENIEM B KaUeCTBE CPEIHErO CI0S M HApYKHOM OOJIMIIOBKOH U3
Kupnuya. Pa3nu4aroT KOHCTPYKIUU C BEHTHIIMUPYEMBIM 3a30pOM U 0€3 Hero;

- Hapy»XKHOE yTeIJICHUE 3JaHUii CO IITYKATYPHBIM HOKPBITHEM;

- HApyXHOE€ YTEIUICHHE CTEH C BEHTWJIUPYEMBIM 3a30pOM M OOJIET4€HHOW 3alllUTHO-
JIEKOPAaTUBHOMN OOJIMLIOBKOM M3AEIUAMU THIIA “CallAMHT ", “paHmiIa”, “3TepHUT” U Ap.

PU3NKO-TEXHUYECKUE CBOMCTBA UCIIOIb3YEMbBIX TEINIOM3OALMOHHBIX MAaTEPUATIOB OKA3bIBAIOT
oTpeeNsoNIee BIUSHIE HAa TEIJIOTEXHUUYECKYIO 3(P(EKTUBHOCTh M SKCIUTyaTallMOHHYIO HAJI€KHOCTh
KOHCTPYKIUH, TPYIOEMKOCTb MOHTaXa, BO3MOXXHOCThb PEMOHTa B IpOIECCE SKCIUTyaTallud U B
3HAYUTEIbHON CTENEHM OIpPEeNeNoT CPAaBHUTENBHYI0 TEXHUKO-KOHOMHUYECKYIO 3((eKTHBHOCTD
pa3IMYHbIX BAPUAHTOB yTEIUICHUS 31aHUM.

Termon3onAuuoHHbIE  MaTepuaibl B KOHCTPYKLUMAX — yTEIUIEHMsS]  3JaHUM  JOJKHBI
COOTBETCTBOBATh TpeOoBaHMAM MoxkapHoi 6e3onmacHoct o CHull 21-01-97, umers rurneHndeckue
cepTu(dUKaThl, HE BBIACIATH TOKCUUHBIE BELIECTBA B MPOLIECCE IKCIUTYyaTallMU U ITPU TOPEHUU.

Ha nonroBeuHocTs M CTaOMIBHOCTH TEMJIOPHU3UUYECKHX U (PU3MKO-MEXAHUYECKHX CBOMCTB
TEIUION30JSILIMOHHBIX MAaTEPHAJIOB B KOHCTPYKLIMAX YTEIUIEHUS 3JaHUH BIUSIOT KaK KOHCTPYKTHUBHbIE
0COOEHHOCTH, TaK U HKCIUTyaTal[MOHHbIE (PAKTOPHI, BKIIFOYAs:

*  3HAKONEPEMEHHBIH  TEMIIEPAaTypHO-BJIAXKHOCTHBIM  PEKHUM  TEIUIOM3OJSALMOHHBIX
KOHCTPYKLUH;

* BO3MOXHOCTb KalWUIAPHOTO U JU(PPY3MOHHOTO YBIAKHEHHUS TEIJIOU30JISLIUOHHOTO
MaTepuaia B KOHCTPYKIIHH;

* BO3JEHCTBHE BETPOBBIX HArpy30K M TEMIEpPAaTypHbIX JedopManuil  >JIE€MEHTOB
OTpaXkIAFOIINX KOHCTPYKIIHM;

* MEXaHHYeCKHEe Harpy3ku OT COOCTBEHHOIO0 Beca MarepHalla B KOHCTPYKIHUSX CTE€H U
BHEIIHHE Harpy3ku (Jiou, oOOpylOBaHUE NPU MOHTAXE M PEMOHTE) B KOHCTPYKLUMSIX KpBIII U
MIEPEKPBITHM.

C yderoMm yka3aHHBIX (PAaKTOPOB TEIUIOM3OJISAILMOHHBIE MaTepUalbl JJIs YTEIJICHUs 3AaHui
JIOJKHBI OTBEYATH CIIEAYIOUIMM OOIIMM TPeOOBaHUIM:
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* TEIUIOM3OJIALIMOHHBIA MaTepuan JOJDKeH obOecrneuuBaTh TpeOyemMoe CONpPOTUBIICHHE
Terjonepeadye mnpu  BO3MOXHO MHUHUMAJIBHOM TOJIIMHE KOHCTPYKLUUH, YTO JIOCTUraeTcs
MPUMEHEHUEM MaTepUaloB ¢ pacyeTHBIM K03 duimeHToM TerionpoBoanoctu 0,04—0,06 Bt/(meK);

* [ApPOIPOHUIAEMOCTh MaTepuayia J0JKHA MMETh 3HAYEHMs, MCKJIIOYAIOIIME BO3MOXHOCTh
HAKOIUIEHHUS BJIard B KOHCTPYKLUHU B IIPOLIECCE €€ IKCILTyaTaluy;

* IUIOTHOCTh TEIUIOM3OJIALIMOHHBIX MAaTepUaioB JUIsl YTEIUIEHHWsS 3JaHUM OrpaHu4YMBacTCA
JIOTTyCTUMBIMU Harpy3KaMH Ha HECYIIHE KOHCTPYKIIMU B uMeeT 3HadeHue He 6onee 200-250 kr/m3;

* MPOYHOCTHBIE M Je()OpPMATHBHBIE XapaKTEPUCTUKH MaTepHala, OIpeaeiseMble TaKuMU
MOKa3aTesIMKM, KaK CKMMAeMOCTh, IMpeaen MpoyHocTH Ha cxkatue npu 10% aedopmanuu, npenen
MPOYHOCTH HA PACTSHKEHUE, MPOYHOCTh HAa OTPBIB CIIOEB, TOJKHBI 00ecreuynBaTh (HOpMOCTAOUIBLHOCTD
Y DKCIUTYaTallUOHHYIO HaJIe)KHOCTh MaTepuaa B OTpakJaloLINX KOHCTPYKLUSAX;

* MOPO30CTOMKOCTb;

* ruApoOoOHOCTH U BOJOCTOUKOCTE;

* OMOCTOMKOCTb M OTCYTCTBUE TOKCUYHBIX BBIJCICHUN IPU SKCILITyaTal1H.

B oreuyecTBeHHOW NpakTUKE B CTPOUTENBHBIX KOHCTPYKIMSAX HauOOJblIee NpPUMEHEHHE
HalUIA TETUIOU30JISILIUOHHBIE U3/I€NIUS U3 MUHEPAJIbHOM BaThl, CTEKJIOBOJIOKHA U IEHOMOJIUCTUPOJIA.

Peanuzanus HOBOM 17151 Poccuu KOHIENIIMU CTPOUTENHCTBA C UCIOJIb30BaHUEM I (EKTUBHBIX
YTEIUIUTEIIEN TOJKHA OCYILIECTBIIATHCS HA OCHOBE JIETAJIbHOI'O aHANIN3a KaK CBOMCTB, PEKOMEHIYEMbIX
K PUMEHEHHUIO MaTepUasoB, BKJIIOYas WX JOJITOBEYHOCTb M 3KCIUIyaTallMOHHYIO HAJIeKHOCThb, TaK U
NPUMEHSEMBIX  KOHCTPYKTHBHBIX pEIIEHHH C  y4eTOM OKCIUTyaTallMOHHBIX  OCOOCHHOCTEH
KOHCTPYKLMH, MPOTEKAIOMMX B HUX (U3NYECKUX M XHMHUYECKHX IPOLECCOB M TpeOOBaHUI
SKOJIOTUYECKOU U TTO’KapHON O€30MacHOCTH.

[Ipy mpOeKTHPOBAHUU JKUJIBIX, OOLIECTBEHHBIX, MPOU3BOACTBEHHBIX 3JaHUM M COOPYKEHHM
(ayiee 31aHU U COOpYXEHUI) HEOOXOAUMO 00eCreynBaTh UX TEIJIOBYIO 3aILUTY C LEJBIO CO3JIaHMs
ONTUMAJIBHBIX CAaHUTAPHO-TUTMEHUUYECKUX YCIOBHMM MpPU Pa3yMHOM pacXOAOBAHWU dHEPrOHOCUTENIEH
Ha OTOIUIEHUE 3JaHUH U COOPYKEHUI.

K xoMmmuiekcy mepornpusTuii, 00ecreqnBaonMX HaAJISKAIIYI0 TEIJIOBYIO 3alllUTy 3JaHUNA U
COOPYXEHHI, OTHOCSTCS:

— ONTUMAaJIbHOE 0OBEMHO-TIJIAHUPOBOYHOE PEIICHUE 3/1aHUN U COOPYKEHHUI NP MUHUMAJIbHON
IUIONIA/IA HAPY>KHBIX OTPakJIAIOLIUX KOHCTPYKLUA;

— IPUMEHEHHUE PALMOHAIBHBIX HAPYXHBIX OIPa)XAAIOIIUX KOHCTPYKIHUI C UCIIOJIb30BAHUEM B
HUX 3QPEKTUBHBIX TETJION30JIALMOHHBIX MaTEPUAIIOB,;

— NPUMEHEHHE COBPEMEHHBIX METOJOB pacyeTa TEIUIOBOW 3aIMTHI 3/1aHUI U COOPYXKEHH,
0a3UPYIOLINXCS HAa YCIOBUAX SHEProcOepekeHusl.

IIpoekTupoBaHNe TEIIOBOM 3aIMTHI 34AaHUM M COOPY)KEHHH OCYIIECTBISETCS Ha OCHOBE
tpeboBanuit CHull 23-01-99 «Ctpoutenbras ximmartonmorus», CHwull 23-02-2003 «TermnoBas
3ammra 3maamid»y, CIT 23-101-2004 «CBox mpaBHII 1O TPOEKTUPOBAHHIO W CTPOUTEIBCTBY.
[IpoexkTupoBaHuEe TEIJIOBOM 3alUThl 3JMaHWK», a Takxke coorBercTByommx ['OCToB m HOpMm
IPOEKTUPOBAHUS 3/aHUNH U COOPY)KEHHUH, B KOTOPBIX IPHUBEIEHbI HEOOXOJMMBbIE [JIsl pacyera
napameTpbl MUKPOKJIMMATA TOMELIEHUH.
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2. Ilopsinok mnpoBedeHUS TEMJIOTEXHHMYECKOI0 pacyeTa OrpaKIAlIIUX KOHCTPYKUMH
3IaHUI M COOPYKEHU I

B CHull 23-02-2003 ycraHOBIEHBI TPH 00SA3aTENbHBIX B3aUMHO YBS3aHHBIX HOPMHUPYEMBIX
[I0KA3aTelsl 110 TEIUIOBOW 3alUTe 3/1aHUs:

a) HOPMHUPYEMOE 3HAUEHHME COIIPOTUBIICHMS TEIUIONEpenade Il OTAEIbHBIX OTpPa)kJaoLINX
KOHCTPYKLUH;

0) HOpMUpYyeMble BEIMUUHBI TEMIIEPATYPHOTO Iepenaa Mexay TeMIepaTypaMu BHYTPEHHETO
BO3JyXa M Ha IIOBEPXHOCTU Orpa)Jarouled KOHCTPYKLUMH M TEMIepaTypoll Ha BHYTpeHHEH
IOBEPXHOCTH OIpakJarolleil KOHCTPYKIMH BbIIIE TEMIIEPATyphl TOUKH POCHI;

B) HOPMHUPYEMBIH YJEeIbHBIA pacxo/l TeIIOBON SHEPIMH HA OTOIUICHUE 3/1aHMsl, TTO3BOJISIOLIHIHA
BapbUpPOBaTh I[IOKA3aTEIM TEIUIO3AIIUTHBIX CBOMCTB OrpaXKJAIOUIMX KOHCTPYKLMH C Y4EeTOM
noJiepKaHus TpeOyeMbIX [TapaMeTPOB MUKPOKIMMATa B TOMEILIEHUSX.

[Ipyn mpoeKTHpOBaHUM TEIUIOBOM 3alUThI >KUJIBIX U OOIIECTBEHHBIX 3JaHUIl HE00XO0IUMO
coOuoaTh TpeOOBaHMS TOKa3aTenel «a» U «O» Wim «O» M «B»; Ui MPOU3BOACTBEHHBIX 3IaHUN —
nokasaresuen «a» u «o». [Ipu aTom TpeGoBaHUsAM MoOKazaTens «0» AOJKHBI YAOBIETBOPATH BCE BUbI
OrpaXIAIOUINX KOHCTPYKIUIL.

IIpoBepky coOmoaeHuss TpeOOBaHUM TEMJIOBOH 3alUThl OrPaXKIAKOIIUX KOHCTPYKIMH 110
IIOKA3aTeNio «a» MPOBOAT B CIEAYIOUIEH [OCIe10BaTEIbHOCTH:

1) onpenendroT HOPMUpPyEMBbIE 3HAYEHUSI CONPOTHBIIEHHUH Teruronepenade Ryeq Orpakaarommx
KOHCTPYKUUH (HapyKHBIX CTEH, MOKPBITUH, Y€PIAYHbIX U IIOKOJIBHBIX EPEKPHITHIA, OKOH, OaTKOHHBIX
nBepeit u hoHapeit, Hapy>KHBIX IBEpPEH M BOPOT) MO TPaJyCcO-CyTKaM OTOMUTEIILHOTO MEPUOIA;

2) npoBEPSIOT Ha JJOMYCTUMYIO BEIMYHHY pacCUe€THOIO TeMIIEpaTypHOro nepenana Aty;

3) paccuuTHIBAIOT 3HEPreTUUECKHUE MTapaMeTPhl IS 3alI0JTHEHUS YSHEPTeTHUECKOro Nacropra.

IIpoexkTupoBaHue TEMJIOBOM 3alIUTHI 3JaHUS HA OCHOBE HOPMHUPYEMOIO YJIEIBHOIO pacxona
TEIUIOBOM HHEPrMM Ha OTOIUIEHHE 3JaHUsl IO TMOKa3aTelsiM «0» OCYIIECTBISIOT B ClEAyrolen
MOCJI€I0BATEIbHOCTH:

—  YCTaHABJIMBAIOT  HOPMHUPYEMbIE€  3HAU€HUS  CONPOTUBJICHHIO  TeIUloNepenaye
RreqOrpakgatonux  KOHCTPYKIUH  (HApyKHBIX CT€H, TIIOKPBITHH, 4YepIauyHbIX M IOKOJIBHBIX
HEePEeKPBITHI, OKOH, OATIKOHHBIX JBepeil u (QoHapell, HApYKHBIX JBEpell U BOPOT) B 3aBUCUMOCTH OT
Ipagyco-CyTOK OTONMUTEIBHOTO NEPUOJA;

— Ha3Ha4yaroT TpeOyeMblil BO31yX00OMEH U ONPEIESIOT ObITOBBIE TETJIOBbIICICHUS;

— ycTaHaBIuBaroT kiacc 31anus (A, B wim C) no snepretnueckoit apdexkruBroctu. B cnyuae
BbIOOpa Kilacca A Ui B onpenenstoT mpoLeHT CHUKEHUSI HOPMUPYEMBIX YEJIbHBIX PacX00B;

— ONpPENENSIIOT HOPMUPYEMOE 3HaUEHHUE YAEIBbHOTO0 pacxo/a TeIIOBOM SHEPrHH Ha OTOIIEHHE
37aHus (' 'B 3aBUCHMOCTH OT Kjacca 3aHMs, ero TUIIA, STaXKHOCTH M ero IMOJKIIOYEHHs K CHCTEME
TeIUIOCHA0KCHHUS

— PpacCUMTHIBAIOT YJEJNbHBIM pacxoj] TEIJIOBOM SHEPrud Ha OTOIUIGHHE 3/JaHui 3a
OTONUTENBHBIN MepHO On™™ U CPABHMBAIOT €r0 C HOPMHUPYEMBIM 3HAYCHHEM ("

Ilo noka3zareno «B» MPOEKTHUPOBAHUE TEINIOBOW 3aIUTHI 3JaHUM M COOPYKEHHH CBOJUTCS K
OTIpENIeIEHNI0 KOMIUIEKCHOM BEJIMYMHBI HHEProcOEpeeHHUss OT HCHOJIb30BaHUA apXUTEKTYPHBIX,
CTPOUTENIBHBIX, TEIJIOTEXHUYECKUX U WHKEHEPHBIX pELIEHWI, HaNpaBiICHHBIX Ha 3KOHOMMIO
SHEPreTUYEeCKUX pEeCypcoB. OTO TO3BOJSET CHU3UTh, IO CPAaBHEHUIO C IIOKA3aTEIeM «ay,
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HOPMHpYEMbIC 3HAYCHHUs COMPOTUBIICHHUS TEIUIONepenade i KOHKPETHBIX BHUJIOB OTPa)IAOIIHX
KOHCTPYKIIMI, HO HE HIKE MUHUMAJIBHBIX BEJIMYMH, YCTAaHOBJICHHBIX B 11. 5.13 CHull 23-02-2003.

Cxema MNpOEKTUPOBAaHUS TEIJIOBOM 3alMTHl 3aHUW U COOPYKEHUH B 3aBUCUMOCTU OT

MPUHSATOTO TTOKA3aTesis TEIJIOBOM 3alIUThI IpUBEeHA Ha puc. 1.
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O61mme nonoxenns
1. OnpenensioT THN 30aHUs
2. BuifupaioT HapyKHble KIMMaTHYECKHE NapaMeTpbl
3. BuIGHpalOT BIAXHOCTHBIH PEXHM 31aHHs
4. BeibupaioT KIacc 30aHUs 0 IHepreTH4eckoi ddek-
THBHOCTH N

Bri6op cnoco6a cooTBETCTBHS HOPMUPYEMBIM

[l P NoKa3aTeNsAM TEeMNJIOBO#H 3aWUMTbi
& INokasarenun «a» & [Mokasarenu «B»
[o nosneMeHTHBIM HOPMaM K Io nokasaremo 3HepronoTpebieHua
OrpaXxKaatoulMM KOHCTPYKUHUAM

+ A4

Bu160op nosneMeHTHbIX BENH- Br160p ynensHOro pacxona Temno-
HMH R, MO rpaxyco-CyTKam BOH 3HEpPTUH g7

v

OHPQHCHCHHC nosjue-
MEHTHBIX BENUYHH IO q,;"l

,> Rmzq2 Rz Rmm

H3menenue H
npoexma ;

H Pacuet ynenbHoro pacxo-
Pacuer ynenpHoro 11 TETUIOBOH SHEPrHH gfe.

pacxona Tenndosou Tposepka gges< g
3HEprHH ¢;*

'

[IpoBepka orpaHuYeHHs TeMnepaTypbl Ha BHYT-
PEHHEN NOBEPXHOCTH A%, S Af

v

PacyeT npuBeAEHHOTO CONPOTUBIIEHHUS TEILIONE-
penave, BO3LYXONPOHHLLAEMOCTH, 3aLUHTBI OT
BJIATH, TETLIOYCTOMYMBOCTH H TEMIOYCBOCHHA,

NpoBepKa Ha HeBbINAEHHE KOHAEHCaTa
Tlposepka o nokasaTento «&»

v

DHepreTHUYECKHH MacnopT 3AaHus

TpoBepka Ha COOTBETCTBHE PacHeTHbIX 110~
.............. KasaTesieil HOpMUpYEMbIM MOKAa3aTeIIM

¥ Ja

OKOHYAHHUE NMPOEKTUPOBAHUSA

Puc. 1. Cxema nmpoeKTUpOBaHUS TEIJIOBOM 3alIUTHI 3AaHUM

Knaccor SHEPTr €THYECKOM B(I)(pCKTI/IBHOCTI/I KUJIBIX U 06H_[CCTBCHHLIX 3JIaHUN MMPUBCACHBI

B Ta0m. 1.
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Tabnuma 1 Knaccel sHepretudeckoit 3pheKTHBHOCTH 30aHUI

BenuunHa OTKJIOHEHUS pacYeTHOTO Pexomennyemblie
O603HauCHH HaumenoBanue kiacea (q)alcmqecxvoro) 3HAuEHUs yJENbHOTO pacxoaa MEPOTIPUSITHS
SHEPreTUuecKon TEIJIOBOM DHEPTUU HA OTOTUICHUE 3AaHUS opraHamu
€ KJacca des
3¢ PEKTHBHOCTH Qn ot HopMaTuBHOTO, % aIMUHUCTPAIHA CYOBEKTOB
Poccuiickoit ®enepanuu
/151 HOBBIX U PEKOHCTPYUPOBAHHBIX 31aHUI
A OueHb BBHICOKH Menee munyc 51 DKOHOMUYECKOE
CTHUMYJIIPOBAHHE
B Bricokuit Ot Munyc 10 go munyc 50 To xe
C HopmanpHbiii Ot mmoc 5 10 MuHYyC 9 —
JJist cyniecTBYIOIIUX 31aHU
D Huskuii Ot mtroc 6 no mwiroc 75 KenareapHa
PEKOHCTPYKITHS 3IaHU
E OueHb HUBKHI Bonee 76 Heobxonnumo yrerureHune
3IaHUs B OnmvpKanmei
TIEPCTIEKTUBE

Knaccet A u b ycTanaBnuBaroT Aj1s1 BHOBb NMPOEKTUPYEMBIX U PEKOHCTPYHPYEMBIX 3IaHUH, a
kaacc C — mpu dKCIUTyaTaluu BbIIeyKa3zaHHbIX 31aHui. K ximaccam D m E otHocsarcs 3manwms,
Bo3BegeHHbIE 10 2000 r. ¢ 11e1bt0 pa3paboTKy MEPONPUITUN IO PEKOHCTPYKIIUH 3TUX 3/1aHUH.

3. OnpenesieHne HOPMATUBHBIX IAPAMETPOB HAPYKHOI0 U BHYTPEHHEIr0 BO3/1yXa

3.1 HapysxHble KIIUMaTHYECKHE YCIOBUS MECTa CTPOUTENHCTBA 3JaHUI U COOPY KEHUIA

[TapameTpsl HapyxHOTO Bo3yxa yctaHasnuBatoTcs mo CHull 23-01-99 ¢ yuerom TpeGoBanuit
CHulI 23-02-2003.

3.1.1. B xauecTBe pacyeTHOM TeMmepaTypbl HAPYKHOTO BO3AyXa B XOJIOAHBINA MEPUOJ roaa IS
BCEX 3/IaHUM, KpOME IMPOU3BOJICTBEHHBIX 3JaHUN CE30HHOM SKCIUTyaTallud, NMPUHUMAETCS CpeaHss
TeMIiepaTypa HauboJyiee XOJIOJHON MATUAHEBKH ¢ obecniedeHHocThio 0,92 mo rpade 5 tadn. 1 CHull
23-01-99 iy 1o mpuIoKeHUo 1 HACTOSIMX YKa3aHUH Il KOHKPETHOTO MECTa CTpOouTenbsCeTBa. [Ipu
OTCYTCTBHMHM JAHHBIX JUISl KOHKPETHOTO ITyHKTAa PACUETHYIO TEMIIEPATYPy HapyKHOTO BO3AYyXa CIEAYyeT
OpUHUMATH 115 OJIHDKaiIero HacelIeHHOro MyHKTa, KoTophlid yka3an B CHull 23-01-99.

3.1.2. BraXHOCTHBI pEeXHUM pailoHa CTPOMTENIbCTBA 3JaHMS, HEOOXOAMMBIM i BBIOOpPA
TEIUIOTEXHUUYECKUX TOKa3aTelled MaTepUaioB HapyKHbBIX OTPaKIEHUH, ClIeyeT IPUHUMATh 110 KapTe
BJIQXKHOCTH TeppuTopun Poccun, NpuBeIeHHON B IPUIIOKEHNH 2.

3.2 BHyTpeHHHE TeMIepaTypHO-BIAKHOCTHBIE YCIOBUS 3IaHUN U COOPYKEHHI

3.2.1. [TapameTpsl BHYTPEHHETO BO3JyXa M PAaCUETHBIC 3HAYCHHSI OTHOCHUTEIBHOW BIIA)KHOCTH
BO3/lyXa BHYTPU JKUJIBIX U OOIECTBEHHBIX 3/JaHUMN JUIsl XOJOJHOTO MEepHoja roja MPUHUMAIOTCS IO
Tab. 2.

Tabmuma 2

OnTtumanbpHas TemmepaTypa M JONYCTHMMas OTHOCHUTENIbHAsl BIAXHOCTh BO3AyXa BHYTPHU
3/1aHus U1 XOJIOJHOTO NEpHoJa rojia

OTtHOCHUTETbHAS
BJIQXKHOCTD
BO3/yXa BHYTPH
3ganus, %

Temneparypa
Tun 3nanus BO3JlyXa BHYTPHU
3panus Ly, °C
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(? _ YLIPI:DKHEHVIE BBICIIIETO OBPA3O]?1AHV[$I
¢ «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
) TYPU3MA U CEPBVICA» A 91 us 102
1. Xwple, IIKOMBHBIE U APYTHE 00IIEeCTBEHHBIE (KpOMe
MIPYUBEJICHHBIX B MII. 2, 3) 20 +2 55
2.JToNMKIMHUKY ¥ JI€4eOHBIC YUPEKICHHS 21-22 55
3. JleTckue JOMIKOIbHBIC YUPEKACHUSL 22-23 55

3.2.2. TlapameTpsl BHYTPEHHEIO BO3AyXa MU OTHOCUTEIBHOW BJIAXHOCTH MPOU3BOJCTBEHHBIX
3nanui caenyet npuHuMarth corsiacHo 'OCT 12.1.005 u HopmaM NPOEKTUPOBAHUSI COOTBETCTBYIOIIUX
3/1aHUM.

3.2.3. Jlna TemiblX YepJakoB W TEXIOANONUN, a TaKKe B HEOTAIUIMBAEMbBIX JIECTHUYHBIX
KJIeTKaxX JKWIBIX 3JaHUH C KBAapTUPHOM CHCTEMON TEIIOCHAOKEHHSI PACUETHYIO TeMIIepaTrypy
BHYTPEHHETO BO3]lyXa CIEAyeT NPUHUMATD:

JUTS. TEXHUYECKUX MoABanoB — mitoc 2 °C ;

JUISL HEOTAITUBAEMBIX JIECTHUYHBIX KJIETOK — Itoc 5 °C;

JUTSL TETUTBIX YEPIaKOB I 6—8-3TaXHBIX 31aHui — mmtoc 14 °C; g 9—12-3TakHbIX 31aHUN
mnoc 15-16 °C; nng 14-17-staxkusix 3panuii miroc 17-18 °C.

4. Omnpenenenne HOPMUPYeMOro (TpedyeMoro) CONpPOTHBJIEHUSI TeIlJionepeaaye
OrpakIaIIIMX KOHCTPYKIUH

4.1 Hopmupyemoe conpoTuBieHue nepenade (Rreq) Hapy HbIX CTE€H, MOKPBITUI (YepaadyHbIX
NEPEKPBITHIT ), HOKOJIBHBIX IEPEKPBITHI, OKOH U (hOHApel onpezensercs 1mo Tadi. 3 B 3aBUCUMOCTH OT
rpagyco-CyTOK OTOMUTEIBHOTO MEPHOa KIMMAaTHIeCKOro paiiona ctpoutenscrsa (Dd), °C-cyr.

Tabauma 3

HopMmupyeMmsble 3HaueHUsI CONPOTUBIICHUS TEILIONEpeaaue OrpayKaaroINX KOHCTPYKIUI

Hopmupyemsble 3HaU€HUs COMPOTUBIICHUS
Terionepenaye Ryeg, M2-°C/BT, OTpakJaIoLINX

a) KOHCTPYKLUH
=
s% S
=
Q =
s 2 = e
: g 5§ :
31aHusA U IOMELIEHHS, 2 ); = E ’5 =
k03 dunmenTsr a u b qé E E g § %
5 CTEH é Z ) Z( =
5 ) g E = &
S & ) E = =
= = =N s &
0 o Q s
> = T2 = = 5 8
? = B E Y 5 3 = ° B
3 E s 22 3 © o =5
S = E 5 o5 B = % 2 5
> a0 o5 S < < X
s ° g 8 25 & S E z o
i 2 E 25 8 g = & 8
1. XKunsle, neuebHO- 2000 2,1 3,2 2,8 0,3 0,3
npodunakrudeckue u gerckue |4000 2,8 42 3,7 0,45 0,35
YUPESIKIACHHUS, IIKOJIBI, 6000 3,5 52 46 0,6 0,4
HMHTEPHATHI, TOCTUHULBI U 8000 4,2 6,2 55 0,7 0,45
OOLIEKUTHS 10000 49 7,2 6,4 0,75 0,5
a 12000 5,6 8,2 7.3 0,8 0,55
b
- 0,00035 0,0005 0,00045 - 0,000025
— 14 2,2 1,9 - 0,25
2. O01IecTBEHHBIE, KPOME 2000 1,8 2,4 2,0 0,3 0,3
YKa3aHHBIX BBIIIE, 4000 2,4 3,2 2,7 0,4 0,35
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aJIMUHUCTPATUBHBIC U 6000 3,0 4,0 3,4 0,5 0.4
Op1TOBBIC, Tpon3BoAcTBeHHBIE |8000 3,6 4.8 4.1 0,6 0,45
U IpYTHE 30aHAS U 10000 4,2 5,6 4.8 0,7 0,5
MOMEILIEHNS ¢ BiIaXHeIM i~ |12000 4.8 6,4 5,5 0,8 0,55
MOKPBIM PEKHUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3.IIpoussonctBennsie ¢ cyxum |2000 14 2,0 1,4 0,25 0,2
1 HOPMAaJIbHBIM PEKUMaMHU 4000 8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 35 2,6 04 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 4,5 34 0,5 0,45
a - 0,0002 0,00025 0,0002 0,000025 0,000025
b - 1,0 1,5 1,0 2,0 0,15

[Tpumeuvanus:

1. lnst OKOH M OQJKOHHBIX JBEpeil, BUTPUH M BUTpaxed KodpduiueHTs! a u b s rpymmsl

31aHui B 1o3. 1 crnemyet npuHUMarth npu 3HadueHusx Dy 1o 6000 °C-cyt: a = 0,000075, b = 0,15; nns
saayenuit Dg= 6000...8000 °C-cyt: a = 0,00005, b = 0,3; mns 3Hauenuii Dg= 8000 °C-cyT u Gosee: a =

0,000025, b = 0,5.

2. I[OHYCKaeTCH B OTHACJIBHBIX ClIydadX, CBA3aHHBIX C KOHKPETHBIMHU KOHCTPYKTHBHBIMH

pELICHUAMHU 3all0JIHEHUI OKOHHBIX M JAPYTUX MPOEMOB, IPUMEHATh KOHCTPYKIIMH OKOH, OaIKOHHBIX

z(Bepeﬁ u (1)0Hapel71 C MPUBCACHHLIM COIIPOTUBJICHHUECM TCILIOIICPCIAUC Ha 5 % HmKxe YCTAHOBJICHHOI'O B

Ta0JIHLE.

Tabmuua 4 Hopmupyemsblii TemrepaTypHbIi Iepenag MEXIy TeMIepaTypoil BHYTPEHHETO
BO3/lyXa U TEMIIEpaTypOi BHYTPEHHEHN MOBEPXHOCTH OI'PAKIAIOIIEH KOHCTPYKLIUH

Ne Hopmupyemviti memnepamypruvlii nepenao At, °C
/1
30anus . |Ons nepexpvimus
ons 0151 NOKPBLIMULL ons
Hao npoezoamu,
U nomeujeHus HAPYXUCHBIX |1 4epPOAUHbIX 3EHUMHBIX
cmen nepexpuimuli noosaiam u onapeti
Perp NnoonoIbLAMU P

1 |[Kunvle, neuebro-npoguiakmuyeckue u 4.0 3,0 2,0 tin—tq
demckue yupestcoeHust, WKOJbl, UHMEPHAMbl

2 |Obwecmeennvie, Kpome YKA3AHHBIX 8 NO3. 1, 4.5 4.0 2,5 tin—tq
aomMuHuUCmpamusHvle u bvimosvie, 3a
UCKTIFOUEHUEM NOMEWEHUIL C GLANICHbIM UTU
MOKDBIM PeNCUMOM

3 |lIpouzsoOocmeeHHble noMeujeHus ¢ CyXum u tine—tg, Ho e | 0,8 (tin—ty), HO 2,5 tin—tg
HOPMALHBIM DENCUMOM bonee 7 He bonee 6

4 |llpouszsoocmeeHnvle u Opyeue nomeujerus ¢ tin—tg 0,8 (tin—tq) 2,5 -
BIAANCHBIM UL MOKDBIM PEHCUMOM

5 |llpoussodcmeennvie 30anus co 3HAYUMETLHBIMU 12 12 25 tin—tq
u3bLIMKaAMu A6HOU meniomul (0oee

2 . .

23 Bm/m°) u pacuemmoti omHocumenbHoul
BIIAJACHOCIBIO BHYMPEHHe20 8030yxa boee 50
%
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Tabmuma 5 KoadduuueHt TemaooTnaun BHYTPEHHEH TOBEPXHOCTH — OTpaKIaromei

KOHCTPYKIIMKU
Ne Kosgppuyuenm
/m Buympennss nosepxnocms o2pasicoenus MEeNn100moayu ain,
Bm/(m*-°C)
1 CmeH, nonos, 21aokux NOMOIKO8, NOMOIKOE ¢ @vlicmynailowumu pebpamu npu|8,7
omuowenuu evicomol N pebep k paccmosnuto a medxicdy spanamu coceonux pebep hla<
0,3
2 |[lomonkoe ¢ evicmynaiowumu pebpamu npu omnowenuu hla>0,3 7,6
Kosgppuyuenm
Brympennsisa nosepxnocme ogpasicoenust MEeNn100moayu ain,
Bm/(m?-°C)
3 Okon 8,0
4 3enumnubix gonapeti 9,9

4.77. Jlna omnpenesneHus HOPMHUPYEMOI'O CONPOTHUBIIEHUS TEIJIONEpenade BHYTPEHHUX
orpakJaromux KoHCTpykuud (Rreq) mpu pasHoOCTH pacueTHBIX TeEMIIEpaTyp BO3AyXa MEXAY
nomenieHussMu 6 °C u Bbie B popmyne (6) ciaeayer npuHuMaTh n = 1 U BMECTO text — pacdeTHYIO
TEMIIepaTypy BO3ayxa 0oJiee X0JI0JHOTO TIOMEIICHHS.

5.0npedenenue  o00wezo uiu  NPUGEOEHHO20  CONPOMUGNEHUA  menjonepeoaye
02paxcoarouux KOHCmpyKyuil

r 2
Obwee unu npusedennoe conpomusienue menionepeoave (R, Ry ), M*-°C/Bt, oepascoarowux
KOHCMPYKYUU, a makxice OKOH U (poHapell ciedyem NpUHUMAmMb He MeHee HOPMUPYEeMbIX 3HAYeHUll
2
(Rreq), M“-°C/BT, onpedensiemvix no mabn. 3 npuiosicenus 6 3a8UCUMOCHU OM 2pAdyCo-CYMOK

omonumenbHo20 nepuooda pationa cmpoumenvcmea (Dy), °C-cym.

B ceazu ¢ mem, umo 6 mMeniomexHuyecKoM OMHOWEHUU 02paxcoarwue KOHCMPYKYuU
noopazoensitomess Ha OOHOPOOHble OOHOCIAOUHblE UMU MHO2OCIOUHbIE C  NOC1e008aMmeNbHO
DACNONIONCEHHBIMU  OOHOPOOHBIMU CLOAMU U HA HEOOHOPOOHble MUNA HIOCKUX O02PANCOAIOUUX
KOHCMPYKYULL ¢ MENnJonpo8OOHbIMU BKIIOYEHUIMU (3-COTIHbIE dicene300emontble, MemaiiudecKue
unu acbecmoyemeHmHuvle naneu ¢ IPOeKmueHviM ymenaumenem Ha SUOKUX UTU HCECMKUX CEA35X;
MHO2OCIOlHblEe KUPNUYHble CMeHbl 0011e2UeHHOU (KoI00yesol) Kiaoku u m.n.), no3momy O
OOHOPOOHBIX 02PANCOAIUUX KOHCMPYKYULL onpeoensemcs obujee conpomugiienue menionepeoae
(Ro), a 0152 HeoOHOPOOHbIX — npusedenHoe conpomuenenue menionepeoaye (R,).

5.1 Onpeodenenue conpomusnenus menionepeoaie 00OHOPOOHBIX 02PANCOAIOWUX KOHCIMPYKYUL

Obwee conpomuenenue mennonepeoave (R,), 00HOPOOHOU 0OHOCIOUHOU UL MHO2OCIOUHOU
oepasicoaroweli KOHCMPYKYuu ¢ 0OHOPOOHBIMU CIIOSAMU Cledyen Onpeoensims no opmyie

Ro=Rsit Rkt Ree 9)

rae Rg= 1/ain, ain— xoagpuyuenm menioomoauu enympenHeli n08epXHOCMU 02paicoaioujelt
o 2 o
koHcmpykyuil, Bm/(m*-°C), npunumaemsiti no maon. 8;

Rse= 1/aext, aex— Kohhuyuenm mennoomoauu HAPYHCHOU NOBEPXHOCMU 02PANCOAIOWEl
KOHCMPYKYUU, NPUHUMAEMOU no mad. 9 Hacmosuwux yKa3anutil,
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Tabauya 6 Kosappuyuenm mennoomoauu HAPYICHOU NOBEPXHOCMU — Ocpadcoaroujell
KOHCMPYKYUU

Ne n/n Hapysicnaa nosepxnocmo Koagpgpuyuenm mennoomoauu ons

. SUMHUX YCIOBULL Ay, Bm/(M2-°C)
02paNCOarOWUX KOHCMPYKYUil

1 Hapyoawcnvix cmen, nokpvimuil, nepekpblmuti Had npoe3oamu u 23
Hao xon00HbIMU (€3 02paXicOarwux CMeHoK) HOONOAbAMU 8
CeBepHOL CMPOUMENbHO-KIUMAMUYECKOU 30He

2 Ilepexpoimuii HA0 XOJIOOHBIMU NOOBANAMU, COODUAIOUWUMUCS C 17
HAPYICHBIM — B030YXOM, NEPEeKpublmuil HAO XOJI0OHbIMU (C
02paAX€COAWUMY ~ CIEHKAMU) NOONONbAMU U  XOJOOHbIMU
IMAANCAMU 8 CEGEPHOU CIPOUMENTbHO-KIUMAMULECKOU 30HE

3 Ilepekpoimuii  4epoayHblX U HAO  HEOMAaniu8ademMbiMu 12
NOOBANAMU CO CBEMOBLIMU NPOEMAMU 6 CHEHAX

4 Iepekpoimuii  HA0  HeOMANIUBAEMbIMU — NOOBANAMU  0e3 6
CBEMOBbIX NPOEMOB 8 CIEHAX, PACHONONCEHHBIX BbIUUE YPOBHSL
3eMaU, U HA0 HEOMANAUBAEMbIMU MEXHUYECKUMU NOONOLbIMU,
\PACRONIOINCEHNBIMU HUICE YPOBHSL 3eMU

- 2
R«—  mepmuueckoe  conpomuenenue  oepasicoaroweri  koucmpykyuu, m~°C/Bm, ¢
nocne008amenbHO PACNONONCEHHBIMU OOHOPOOHBIMU CILOSAMU, onpedensemoe no gopmyine

Ri=Ri+ R+ ... + Ryt Ry, (10)

rie Ri, Ra, ..., Rn— mepmuueckoe conpomuenenue omoenvHulX C10€8 02Paxcoarouux
KOHCMpYKYuil, onpeoensemoe no popmyne

R=6/M\, (12)

20e O — monwyuna cnos, m;

L — pacuemnviii  KOI(puyUenm MEnIonposOOHOCMU  MAMepUaIa - Cios, Bm/m?-°C,
npunumaemviii no npunodxcenuro ceooa npasun CII 23-101-2004 unu no npunodxcenuro 3 nacmosuyux
yKazauuu,

Rai— mepmuueckoe conpomuenenue 3amMKHYmMoU 6030YUWIHOU NPOCIOUKU, NPUHUMAEMCS NO
maon. 7.

Tabnuya 7 Tepmuueckoe conpomusnenue 3aMKHYmblX 6030VUIHBIX NPOCTI0EK

Tomyuna Tepmuueckoe conpomusnenue 3aMKHYMOU 8030V UHOU

6030VUWHOU . 2
. npocaotku Ry, m“-°C/Bm
npOCIOUKU, M

ZOPMSOHmCIﬂbHOIJ npu nomoke menJjia CHUu3y 20pu30Hma/1bH012 npu nomoke menja
86epx U 6epMUKAIbHO ceepxy 6HU3

npu memnepamype 8030yxa 8 npociouKe

NON0HCUMENbHOLL ompm/;ameﬂbHoﬁ noJloacunelbHo ompuuameﬂbﬂoﬁ

u
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0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24

Ilpumeuanue. Ilpu oxnetike 00HOU UIU 00eUX NOBEPXHOCMEU BO30VUIHOU NPOCIOUKU
ATIOMUHUEBOU (PoNb2oll mepmMuiecKkoe conpomueienue ciedyem yseaudums 2 pasa.

Ilpu mHanuuuu 6 ocpadcoarwux KOHCMPYKYUAX —3AMKHYMBIX — 8030YUIHLIX — NPOCIOEK
DPeKOMEeHOYemcst pyKOBOOCMBOBAMbBCSL Ce0YVIOWUMU NOTOHCEHUAMIU:

— pasmep npociouKy No 8blCOmMe He O0NHCEeH NPesblulams 8bICOMY dMaxca U Oblmb He
bonee 6 M, pasmep no moauwjure — He meree 60 mm u ne 6onee 100 ymm;

— B030VUIHYIO NPOCIOUKY HeoOX00UMO pacnoiazamv Oauxce K XOJNOOHOU CMOPOHe
02padicoeHusl.

Kozcoa 6 oepasicoarowux KOHCMPYKYUAX uMeomcs 6eHmMuiupyemvlie HAPYICHbIM B030VXOM
NPOCNOUKU, CIOU KOHCMPYKYUU, PACNONONCEHHble MeHCOY 6030VUIHOU NPOCIOUKOU U HAPYIHCHOU
NOBEPXHOCMbIO  02padicoaroujelti KOHCMPYKYuu, Npu onpeoesieHuu mepmMuyecKko2o0 CconpomueieHus
ocpadicoaroweli  KOHCMpYKyuu He yuumsieaiomcs. Benuuuna koagpguyuenma mennoomoauu
HAPYHCHOU NOBEPXHOCMU 02padxcoaroujeli KOHCmpYKyuu (dext) 8 dMoM ciuyyae NPpUHUMAEmcs paeHOU
10,8 Bm/(m*-°C).

5.2 Onpedenenue  npusedennozo  conpomueienus  menionepeoaie  HEOOHOPOOHbLIX
02padNcOAOWUX KOHCMPYKYULL

5.2.1. lna nnockux o2paxcoarouux KOHCMPYKYUU ¢ Menionpo8OOHbIMU —GKIIOUEHUSMU
moawunou oonee 50 % monwunsl ocpaxcoenus (Muna KUPRUYHOU KIAOKU ¢ MeNniou3onsIyuoOHHbIM
cnoem) npusedenHoe mepmuyeckoe conpomusnenue mennionepedaye (Ro') onpedensemcs cnedyouwum
oopasom:

a) 8bIOUPAEMCs XapaAKmMepHas 4acmy 02paxcoaroujell KOHCMpYKYuu,

0) nioCKOCMAMU, NAPALIETbHLIMU HANPAGIeHUl0 meni06oco nomoka Q,oepadcoarowas
KOHCMPYKYUSL YCIOBHO PA3PE3ACMCs HA XapaKmepHvle 8 MeniomexHu4eckoM OMHOUWEHUU YYACMKU, U3
KOMOPbIX 00HU MO2YM Ob1Mb 00OHOPOOHBIMU (OOHOCIOUHBIMU), A Opyeue — HeOOHOPOOHBIMU, U3 C0EE C
PAasIuYHbLIMU Mamepuaniamu (puc. 2).
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Puc. 2. Cxema neoonopoonoti oepasicoaroujeii KOHCmMpyKyuu

5.2.2. ]JIns KUPHHWYHBIX CTCH JKWIBIX 3MaHUNA C YTEIUTHTEJIEM IMPUHUMAIOT CIICIYIOIINe
K03 QUIMEHTHI TEIIOTEXHUYECKO# oiHOpoaHOCTH (T):

— nipu TonmHe cteHsl 510 mm — 0,74,

— ipu ToJmHe cTeHbl 640 mm — 0,69;

— 1ipu TomuHe cTeHbl 780 mm — 0,64,

B xupnuunsix cmenax, kax npaguio, ymeniumeins ciedyem pameuams ¢ HapyiCHOU CMopoHbl
unu eHympu oepadicoaroujeti KoHcmpykyuu. He pexomendyemcs pazmewamv meniouzonayuro ¢
BHYMPEHHeU CIMOPOHbL U3-3d B03MONCHO20 HAKONJIEHUS 61d2U 8 MENOU3ONAYUOHHOM Clloe, 0OHAKO 8
cydae npumMeHeHust 6HympeHHeu menjiou3onayuu N08EPXHOCMb ee CO CMOPOHbl NOMEUeHUsT QONHCHA
UMems CHIOWHOU NAPOUZOTIAYUOHHBIU CIOU.

6. Onpenesenne CAHUTAPHO-TUTHEHNYECKUX TMOKAa3aTesell TeII0BOH 3aIIUThI 31aHUN U
COOPYKEHU M

[Ipy TEmIOTEXHUYECKOM pacyeTe Orpa)JalolIMX KOHCTPYKLUUH HEOOXOIUMO MPOBOJIUTH
IIPOBEPKY HA HEBBINAJCHUE KOHACHCATA HAa BHYTPEHHHUX IOBEPXHOCTAX OIPa)kACHUM U INPOBEPKY
TEMIIEpAaTypHOIO Iepernajga MeXIy TeMIlepaTypaMH BHYTPEHHETO BO3JyXa M Ha IOBEPXHOCTH
OTpaXXAAFOIIUX KOHCTPYKIIHM.

[Ipu onpenenennn remmneparypbl TOUKU pockl ty (°C) OTHOCUTENBbHYIO BIaXKHOCTh BHYTPEHHETO
Bo3ayxa (%) cienyer mpuHUMATD:

— JUISl TIOMEIICHUHN KUJIBIX 3/1aHWM, OONBPHUYHBIX YUPEKICHHH, AUCIaHCEPOB, aMOylIaTOpHO-
MONUKIUHUYECKUX YUPEKICHUH, POIWIBHBIX JOMOB, JIOMOB-HHTEPHATOB JUIS MPECTAPENbIX U
WHBAJIHUJIOB, OO0IIE0O0pa3oBaTENbHBIX JETCKUX IIKOJN, JETCKUX CajoB, sCIeH, sclieli-calioB
(koMOMHATOB) U ETCKUX TOMOB — 55 %, myist momeneHuil KyxoHb — 60 %, Isi BAHHBIX KOMHAT — 65
%, JUTS TETUTBIX TTOJIBAJIOB M TIOIMTOJIMM ¢ KOMMYHHKAIUAMHA — 75 %0;

— JUIS TeTUTBIX Y€PIaKOB KUJIIbIX 31aHui — 55 %;

— JUTSI TOMEIICHNH OOIIECTBEHHBIX 3aHNH (KpoMe BhIlIeyka3aHHBIX) — 50 %.
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7. PacyerHble XapPAKTEPUCTHKH TEIUIOTEXHHUYECKHUX MOKAa3aTejeil CTPOMTEIbHbBIX
MaTepPUaJIOB U M3/1eTuil

PacyeTHbIe XapaKTepUCTUKU TEIJIOTEXHUYECKUX MMOKa3aresei, Hanboiee 9acTo MPUMEHSIEMbIX
B HAPYXHBIX OTPaXJACHUSIX 3/JaHUM CTPOUTEIBHBIX MATEPUAJIOB W U3JIEIUMN, IPUBEICHHbIE B
NPWIOKEHUU 3, HEOOXOAUMO MPUHUMATH B 3aBUCMMOCTH OT YCJIOBHSI HKCILTyaTalldu OTPaXKIA0IINUX
KOHCTPYKUMH (11 ycioBHs 3Kciryarauuu A uinum b) corsmacHo Ta0i. 8 M BIaXHOIO pexuma
nomerieHui (Tab. 9) u 30HbI BIXKHOCTH palioHA CTPOUTEILCTBA.

BrnaxxHOCTHBIN pexuUM MNOMENICHUWN 3aHUl B XOJOJHBIA MEPUOJA T0Ja B 3aBUCHUMOCTH OT
OTHOCHUTEJILHON BIAQXKHOCTH U TEMITEpaTyphbl BHYTPEHHETO BO3/yXa CIeAyeT MPUHUMATH 110 TabI. 9.

Tabnuma 8 YcnoBus 3KCIUTyaTalluy OTPakJAI0INX KOHCTPYKIUN

VYcenoBust skemtyatauuu A u b B 30He BIaXXHOCTH
paiioHa CTPOHTENbCTBA

BitaxxHOCTHBIN pesxUM

MOMEILEHUH 3JaHNs

cyxoit HOPMAaJIbHBIN BJIGJKHBIN
Cyxoit A A b
HopmanbHblii A b b
BnaxHb1il uaM MOKpPBIN b b b
Tabnuma 9 Bira)xHOCTHBIN peXUM MOMEIICHUN 31aHUui

BrnaxHOCTH BHYTpEHHETO BO31YyXa, %0,
Pexum pu Temrieparype (°C)

no 12 cB.12 1o 24 cB.24
Cyxoit 1o 60 1o 50 1o 40
HopmanpHbiii cB. 60 o 75 ¢B. 50 go 60 cB. 40 go 50
Buiaxxusri cB. 75 cB. 60 o 75 ¢B. 50 go 60
Moxpslit - cB. 75 ¢B.60

30HY BIaXXHOCTU PalOHOB CTPOMUTENHCTBA HA TeppUTOpUH Poccuu HEOOX0MMO IPUHUMATS 110
IIPUIIOKEHUIO 2.

8. Ilopsadok nposedenus pacuemos no UHOUBUOYAIbHOMY 3A0AHUIO

OmnpenensieM BeIMUUHY TPajyco-CyTOK OTONHUTENIbHOTO rnepuoaa no ¢opmyine (2) CHull 23-
02-2003 [2]:

Dg= (tint— the)Znt

HopmupyeMoe 3HaueHHE CONMPOTHUBICHHS TEIUIONEpeIaye HAPYKHBIX CTEH BBIYUCISIEM IO
dopmye (1) CHull 23-02-2003 [2]:

Rreq = aDg + b, M*-°C/Br.

[IpuBeicHHOE CONPOTHUBJIEHHE Temonepenade Ry HAPYKHBIX KHUPIUYHBIX CTEH C

3¢ GEKTUBHBIM YTSILTUTEIEM KHITBIX 3MaHUN PACCUUTHIBACTCS MO (hopMyiie

Ror — Roycn r,

rae Ry’ — comporusnenue Temonepenade KUPHUYHLIX CTEH, YCIOBHO OINPENEISIEMOE II0
dbopmyrnam (9) wnm (11) 6e3 yuera TeIIONPOBOIHBIX BKIIOYEHHUH, M>-°C/BT;

Ro’ - TpuBeleHHOE CONPOTHBIEGHHME Temomepeiade ¢  ydeToM  Koddduimenra
TETUIOTEXHUYECKOU OJTHOPOJAHOCTH I, KOTOPBIN:

— npu TonmmHe cTeHbl 510 MM — 0,74,

— npu TonmmHe cteHbl 640 MM — 0,69;
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— ipu TomuHe cTeHsl 780 mm — 0,64,
Pacuér Benércs u3 yciaoBHs paBEHCTBA

r_

RO - Rreq

CJICAOBATCIIBHO,
R

req

R 1 ,M*°C/Br
Ro™ = Rgit+ Ryt Ree,
OTCrO1a

_ yern . _
R, =R, = (R +R.) 200 By

Tepmuueckoe CONPOTHUBIICHUE HAPYKHOW KUPIIMYHOM CTEHBI CIOMCTOM KOHCTPYKIMU MOKET

OBITh IIPEJCTABJIEHO KaK CyMMa TEPMUUECKUX COIIPOTUBIICHUM OT/AEIbHBIX CJIOEB, T.€.

R, =R, +R,+R +R,

OnpenensieM TEPMUUECKOE COITPOTUBIIEHUE YTEIUINTEINS:

y

R,=R, —(R, +R,+ R,) M2'°C/BT

Haxomgum TOJIINUHY YTCTUIATCIIA:
)

0= 2 . Ryr, M.

[IpuHMMaeM TONIIMHY YTEIUTUTENS, MM (Onpeodensemcs uHOUBUOVAIbHbIM 3d0AHUEM)
OxonuaresnpHas TonmuHa creHnsl Oyner pasaa (380+200+120) = 700 mm.
[Tpou3BoIMM TIPOBEPKY C yUETOM MPHUHITON TOJIIMUHBI YTETLTUTEINS:

ROr: r(R;, +R, +R, + R, +R,+ Rse)1 M2~°C/BT.

Venosue Ry = 3,67 >Rieg, M%-°C/BT BBITIONHSETCS.
B. [IpoBepka BHIMOTHEHHS CAHUTAPHO-TUTUEHHYECKUX TPEOOBAHUN TETIOBOM 3aIlIUTHI 3/1aHUs

[TpoBepsieM BBITIOIHEHUE YCIOBHUS At < AL, .
At= (tint - text) ROr / aint) , °C.

Tp- > 1.
[IpoBepsieM BBITIOJTHEHHUE YCIOBHS i :

Ts = tint - [n(tint - text )/(ROr aint)] °C

Cornacno mpunoxenuto (P) Cn 23-101-2004 nnst 3amaHHON TeMIepaTypbl BHYTPEHHETO

Bosayxa i °C M OTHOCHTeNnbHON BnaxHOCTH P, % TemmepaTypa Touku pochl ty °C momkHa

BBITIOJIHATL YCJIOBUC Fai

=19,25 > t,

Ilocne okOHYAHHS PAcUCTOB H606XOJII/IMO CclIenaTh BBIBOJ O COOTBETCTBHH MCCIIEAYSMOM

orpamz[alomel‘/i KOHCTPYKIIMHM HOPMAaTUBHBIM TDe60BaHI/I5IM TEIIOBOM 3alIWUTHI 31aHWS.

9. ITopsinoKk BBINOJHEHHS PA0OTHI

1. Uzyuums ocnosubie mpebosanus K cmpoumenbcmey 30aHuil.
2. O3HaKOMUMbCs ¢ MeEMOOUKOU NPOBEOEHUS. UCCIEO08AHUSL.
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3. O3Hakomumuvcs ¢ OCHOGHBLIMU KpUMEPUAMYU, GIUAIOWUMU HA 6bIOOp MAMepuanos
02padNcOarOWUX KOHCMPYKYULL.

4. B coomeemcmeuu ¢ UHOUBUOYALLHBIM 3A0AHUEM NPOU3BECU PACUEm 02PAXCOAIOUUX
KOHCMPYKYUII.

5. Ha ocHoge nonyueHmvix OAaHHBIX cOelamv 6bl800 O COOMBEMCMBUU 02PAHCOAIOUUX
KOHCMPYKYULl 30aHUsl HOpMAmueam.

10. Yka3zanus no opopMiieHUI0 0TYETA

Otuer 1o paboTe JOIKEH COAEPKaTh!
Ha3Banue u 1ienb npakruyeckoi paboThl.
Kpatkuii KOHCIIEKT TeOpeTH4eCKOil yacTu paboThl.
PacueTsl o MHIAMBUAYAIIBHOMY 33IaHHUIO
BeiBoz 06 3¢ eKTUBHOCTH UCCIIENYEMBIX OTPaKAAIOIUX KOHCTPYKLUH 31aHus.

NS

8. IlepeyeHb OCHOBHOM W JONOJHHMTEJNbHOUH Y4yeOHOHM JIMTEPATYPbl; NepevYeHb PecypcoB
HHGOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn «HTepHETY, nepevyeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJLHOIO
npouecca 1o JMCHUIUINHE (MOAYJ/I0), BKJIKYasi NepevyeHb MPOrpaMMHOro odecrevyeHusi u
HH(OPMANUOHHBIX CIPABOYHBIX CUCTEM ( IPH HEOOXOTHUMOCTH)

8.1. OcHoBHas IuTEpaTypa

1. bo6osuu b. b. Ynpasnenue orxonamu: Yuedbnoe nocodue / b.b. bobosuu. - 2-e u3z., ucnp. u
qo1. - M.: ®opym: HUILI MHOPA-M, 2015. - 104 c.
http://znanium.com/bookread2.php?book=492711

2. Kongpatee B. B. Opranuzanus sHeprocoepexenus (3uepromenenxxmenT). Pemenns 3CMK-
HKMK-HTMK-EBPA3: Yue6noe nocobue / [Tog pea. Konagparses B.B. - M.:HUL] TH®PA-M,
2017. - 108 c. http://znanium.com/bookread2.php?book=599254

3. Mapxonxwuii, S.JI. OCHOBBI 5K0J0OTHU U SHEprocOepekeHus [ INeKTpOHHBIN pecypc]: yueo.
moco6ue. Munck: Boimsiimiag mikona, 2014. 287 c.
http://znanium.com/bookread2.php?book=509530

4. OcHoBBI IpupoIoNIoNb30BaHust: YueoHoe nmocodue / UN.1O. I'puropsesa. - M.: HUL] UHOPA-
M, 2014. 336 c. http://znanium.com/bookread2.php?book=459890

8.2. JlonosinuTebHAS JIUTEpPATypa

1. DHeprocOepekeHne B )KUIUIIHO-KOMMYHAIBLHOM X03siiicTBe: YueOHoe nocodue / B.A.
Komxkos, H.C. Tumaxosa. - 2-¢ u3z. - M.: HULl MH®PA-M, 2015.
http://znanium.com/catalog.php?bookinfo=411335

2. DKOHOMUKa Npupoaonoib3oBanus: Yuednoe nocodue / O.C. lllumosa, H.K. CokonoBckui. -
2-¢ mw3a. M.: HUIL UHOPA-M, 2014. 272 c. http://znanium.com/bookread2.php?book=404734
3. Meroauueckue YyKa3aHUS 10 BBIMOJHEHUIO CAMOCTOATEIBHOW pabOThl CTYIEHTOB IIO
nucturnae «OCHOBBI dHEprocOepekeHuss U dHeprodPheKTUBHOCTHY. CTyIeHYECKUNA MOpTal
PI'YTuC. http://students.rguts.ru/

4. XpecromaTtus (KOHCIIEKT JICKITUI) TI0 qucturinHe «OCHOBBI YHEPTOCOCPEIKESHUS U
sneproaddexruBaocTn». Crynenueckuit mopran PI'YTuC. http://students.rguts.ru/

5. IO 4. Cubuxkun, M.IO. Cubukun. Texnonorus sHeprocOepexkenus. M.: @opym, 2010.
http://www.znanium.com/bookread.php?book=214732
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6. T.B. AmnuapoBa, M.A. Pamesckas, E.JI. CreOyHoBa. DiekTpocHabxkeHHUE U
3JIEKTPOOOOPYAOBaHHUE 3aHUI U coopyKeHuit: Yueonuk. M.: ®opym: HULl Uudpa-M, 2012. -
416 c. http://www.znanium.com/bookread.php?book=326458

7. AM. Adonnn, FO.H. aperoponues, A.M. IlerpoBa, C.A. IlerpoBa. DHeprocoeperaromye
TEXHOJIOTUM B TMPOMBINUICHHOCTH: YueOHoe mocobue. M.: dopym, 2011, - 272 c.
http://www.znanium.com/bookread.php?book=201749

8. Texnomorus TBepabIX OBITOBBIX 0TX0/10B: YueOuuk / JI.A. Illyoos, M.E. CtaBpoBckuii, A.B.
Oneitnuk; HIT "Vaukom CepBuc'. - M.: Anbda-M: UHOPA-M, 2011. - 400 c.: un.; 60x90 1/16.
- (Texnonoruyeckwuii cepBuc). http://znanium.com/catalog.php?bookinfo=229168

9.Texnosoruss orxonos: Yueonuk / JI.A. llyooB, M.E. CraBpoBckuii, A.B. Onelinuk. - M.:
Anbpa-M: THOPA-M, 2011. - http://znanium.com/catalog.php?bookinfo=231907

10. Capanua M. A. [loreHuunan U opranuzanus pa3BUTHS TypusMma B Y IMypTckoil Pecrybnuke:
reorpauecKuii aHalM3 W OLEHKAa Ha 0a3e reorpapuuecKkux HHPOPMAIMOHHBIX CHCTEM:
moHorpadus. — IkeBck: M3a-Bo «Ynmyprckuii yHuBepcuteT», 2011. — 224 c¢. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214

8.3. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET»

WuTepHer-pecypcamu K Kypey «PecypcocOepexeHno» MOTYT MOCITYXHUTh JIEKTPOHHbIE
JKYpHAJIbL, TIOPTAJIBI U CAUTBHI.

[Toptan o sneprocoepexeHuto «IueproCopeT»: WWW.energosovet.ru

baza  cnpaBOYHBIX, aHATUTUYECKUX M  CTATUCTUYECKUX  MaTepualioB B  00JacTH
sreproadpdexruBoctu «I'MIC B obmacTi 3HEProcOEpeKeHUsT W TOBBIIICHUS SHEPreTUYECKON
s dexTrBHOCTNY: (isee.ru

[Mopran «DHepro.ru» - JHeprodapPpeKTHBHOCTH U IHEprocOepexenue: portal-energo.ru
www.knigafund.ru

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

[TopTan no sneprocoepexenuto «ueproCoser»: WWW.energosovet.ru
baza CIIPpaBOYHBIX, AHAJIUTHYCCKUX n CTaTUCTHYCCKHUX MaTcpuraoB B o0OJacTu
sHeproapdexruBHoctu «I'MMC B obiacTu 3HeprocOEpeXeHUs U TOBBILICHUS SHEPreTUYECKON

3 GeKTHBHOCTHY: (iSEe.ru

[TopTan «3Hepro.ru» - dHeprodpGeKTUBHOCTH U dHEprocoepexenue: portal-energo.ru

8.4. Ilepeyenr mnporpaMMHOro o0ecme4deHHsl, COBPEMEHHBIX NpodeccHOHAIBHBIX 0a3
JAHHBIX U I/IH(l)OpMaIII/IOHHI)IX ClIpaBO4YHBIX CHCTEMaM

1. MicrosoftWindows
2. MicrosoftOffice

1.ITpodeccuonanbHast 0a3za AaHHBIX: MUHHCTEPCTBO MNPHUPOJIHBIX PECYpCOB M IKOJIOTHU
Poccuiickoit ®enepanmuhttp://www.mnr.gov.ru/opendata/

2 IIpodeccuonanbHast 6a3a gaHHbBIX: OTKpBITHIE JaHHbIe MUHUCTEpCTBa KyJIbTypsl Poccuiickoi
Ddenepannu. http://opendata. mkrf.ru/
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3.IIpodeccuonanbuas ©0aza gaHHbIX: EauHbli denepanbHBIl  peecTp TypOHepaTOpOB.
https://www.russiatourism.ru/operators/

1.MudopmannoHHO-CIIpaBOYHAs cUCTEeMa: CripaBo4YHO-TIpaBOBas cucTemMa Koucynbrant
+http://www.consultant.ru
2.adopManmonHass  CIpaBodYHas cHcTeMa: HH(OpMaImoHHO-TipaBoBoii moprtan ['APAHT.PY

http://www.garant.ru/

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOECHUIO JUCUMILIMHBI (MOXYJIS)

B cootBerctBuM ¢ y4yeOHbIM TuiaHOM HampaBieHus 43.03.03 «[ocTuHHYHOE AETOY»
npodunb «['OCTUHMYHBIA OW3HEC» OCBOEHHE IUCIHUIUIMHBI OCYIIECTBISIETCS B Ipoliecce
AyIUTOPHOM (3aHATHUS JICKIIMOHHOTO THUIIA, 3aHSTHS CEMHUHAPCKOTO THUIIA) U CaMOCTOATEIbHON
paboThl CTYACHTOB, HTOIOBOE OIEHUBAHUE KOTOPOIl OCYIIECTBIIAECTCA B JopMe, YCTAaHOBICHHON
JUTSL IPOMEXKYTOYHOM aTTeCTAllMK MO JUCIUTIIINHE.

N3yuenne uUCHUIIIUHBI OCylIecTBIsIeTCs B hopMe y4eOHBIX 3aHSATHIA MO PYKOBOACTBOM
pogeCcCOpCKO-IIPENOJaBATENbCKOI0 COCTaBA U CAMOCTOSITEIbHOM IMOATOTOBKH O0YyYarOLIUXCS.
OCHOBHBIMHM BUJAaMU y4€OHBIX 3aHATHI MO M3YYEHUIO JTAHHOW JWCIUIUIMHBI SBIISIOTCS: 3aHSATHE
JICKIIMOHHOTO TUTIA, 3aHATHSI CEMUHAPCKOTO TUMA M WHBIC ()OPMBI IPOBEJACHUS 3aHATHH, B TOM
yuclie B AaKTHUBHOM U uHTepakTUBHOW (opme. Ilpu mnpoBeneHun y4eOHBIX 3aHATHI
MCIIOJIb3YIOTCSI 3JIEMEHTHI KJIIACCHYECKUX M COBPEMEHHBIX MEIarOrMYeCKUX TEXHOJIOTUH.

3aHATUS  JIEKIIMOHHOIO THUIA HAIpaBJI€Hbl Ha OBJAJACHUE MPEUMYILIECTBEHHO
TEOPETHUECKUMHU AaCIIEKTaMU JTUCHUIUIMHBI, HA OCHOBE KOTOPBIX (OPMHUPYIOTCSA 3asBIICHHBIC
KOMIIETEHIINH.

Ha nmexknmsix m3nararorcs TeMbl JUCIUTLINHBI, IPEyCMOTPEHHBIC pabodeil mporpaMMoii,
aKIIEHTUPYETCs] BHUMaHNUE Ha HanOoJjee MPUHIMIUAIBHBIX U CII0KHBIX BOMPOCAaX JAUCUHUILIINHBI,
YCTaHABIIMBAIOTCS BOMPOCH! ISl CaMOCTOSITENIbHON mpopaboTku. KoHcnekT nekuuii sBisercs
0a30if mpu MOATOTOBKE K 3aHITUSIM CEMHHAPCKOTO THUIIA, IPOMEKYTOYHON aTTeCTaIluH, a TaKKe
JUISL CaMOCTOSITEIbHOM HAay4YHOW JACSITENBHOCTU. 3aHSTHS JIEKIIMOHHOTO THIA OPTaHU3YHOTCS
MPEUMYILIECTBEHHO 110 TOTOKaM.

3aHATHA CEMHUHApPCKOTO THUIA WMEIOT I1EJbI0  OBJAJACHUE MPEUMYIIECTBEHHO
MPAKTUYECKUMH aCTIeKTaMU JUCIHUILTHHBI (COOTBETCTBYIOIIMMHU HABBIKAMU U YMEHUSAMHU), Oonee
MIyOOKOMY TIOHUMAHUIO TEOPETHMYECKOr0 Marepuajga Y4eOHOW JUCIUIUIMHBI, Pa3BUTHIO,
(GbOpMUPOBAHUIO M CTAHOBIEHUIO PA3IUYHBIX YPOBHEH COCTABIAIOIMIUX MPOodheccCHoHaTbHOMI
KOMIIETEHTHOCTH CTYACHTOB, a TaKXe€ pPa3BUTHE JIMYHOCTHBIX KAa4eCTB U CIOCOOHOCTEH,
HEOOXOIUMBIX 7151 POPMUPOBAHUS 3asIBICHHBIX KOMIIETSHIIUH.

enpto camocToATENbHON (BHEAYAUTOPHOH) paOOTHI CTYIEHTOB SIBIAETCS OOy4YeHHE
HaBbIKaM pPabOTBl € HAYYHO-TEOPETHUECKOH, MEpPUOANYECKON, HAyYHOW IUTEpaTypoll u
MPaBOBOM JOKyMEHTAIlMEH, HEOOXOIUMBIMH IS YIIyOJIC€HHOTO W3yYeHWsl AUCIUIUIMHBI, a
TakKe pa3BUTHE Yy HHUX YCTOWYUBBIX CIIOCOOHOCTEH K CaMOCTOSITENILHOMY W3y4YeHHUIO U
U3JI0’KEHUIO MOJTy4eHHOU NH(OpMAaLINK.

OCHOBHBIMU 3a7]a4aMHU CaMOCTOSITENILHON paOOThI CTY/IEHTOB SIBJISIOTCS:

- OBJIaJICHUE 3aKperyieHHe 3HAHWW, MOJYYEHHBIX OOYydYaloIMMHUCS B Ipoliecce
3aHATHUH JICKIIMOHHOTO THIA ¥ CEMHHAPCKOTO THIIA;

— dbopMUpOBaHHE HABHIKOB PabOTHI C TMEPUOAMUYECKOM, HAYYHOW IUTEpaTypoil U
IIPaBOBOI TOKYMEHTALIUEH;

— HapaboTka mpodeccuoHaIbHBIX HaBBIKOB;

— pa3BUTHE TBOPYECKON HWHUIIMATHBBI, CAMOCTOSTEIBHOCTH U OTBETCTBEHHOCTH
CTYJICHTOB.
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PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA N CEPBVICA» Aucm 102 us 102

Pe3ynbTaThl BEIIOTHEHHUS CaMOCTOSITENIBHON paboThl oOecmeunBaoT (GOPMUPOBAHUE H
pa3BUTHE KOMIICTEHIIMI 110 MPUOOPETEHUIO CTYJCHTaMH YCTOHYMBBIX 3HAHHWHA U CIIOCOOHOCTH
IPaMOTHO OPUEHTUPOBATHCS B HOPMATHBHBIX MPABOBBIX aKTaX.

CamocrosTenbHas padoTa SBISETCS 0053aTENBHOM ISl KAXKIO0TO CTYICHTA.

10. MarepuaJjibHO-TeXHHYeCKAast 0a3a, HeoOXoMMAas IS OCyIIeCTBJICHUS
00pa3oBaTeIbHOI0 Mpomecca Mo JMCHUILINHE (MOYJI10):

VYuebHble 3aHATUSA MO aucHuIuIMHe «PecypcocOepexeHne B TOCTUHUYHON J1€ATEIbHOCTH
IPOBOJISITCS B CIEAYIOUINX 000PYAOBAaHHBIX YUCOHBIX KAOMHETaX:

HaunmenoBanune 000pya0BaHHBIX y4eOHBIX KAOMHETOB, 0OBEKTOB
JUTSL TIPOBEICHUS MIPAKTHUECKUX 3aHATHH C TIEpeYHEM OCHOBHOTO
o0opynoBaHus

3aHsTHS JIEKLHOHHOTO yueOHast ayJUTOpHs, CIIEHUAIN3UPOBaHHAs yaeOHass MeOenb
THUIIa, TPYIIIOBbIE U TCO: BUJICOIIPOECKI[MOHHOE 000py10BaHNE/TIEPEHOCHOE
WH/IMBUIYyalIbHBIC BUJICONIPOEKIIMOHHOE 000PYA0OBaHNE
KOHCYJIbTAllMM, TEKYIIUN | JOCKa

KOHTPOJIb,
IPOMEKYTOUHAs
aTTecTanus
3aHATUS CEMUHAPCKOTO | ydeOHast ayAuTOpus, ClieUaTU3upoBaHHas yueOHas MeOelb
TUNA TCO: BUJICOIIPOCKIIMOHHOE 000py10BaHNE/TIEPEHOCHOE
BUJICONIPOEKIIMOHHOE 000PYA0BaHNE

JI0CKa

yueOHast jabopatopusi MO pPa3BUTHUIO YCTOWYMBOIO TypuU3Ma B
Poccun, cnienmanusupoBaHHas yueOHas MeOenb

TCO: BugneonpoekunonHoe  o0opyaoBaHHe,  HOYTOYK,
MYy3bIKaJbHas almnaparypa, MYJIbTHMEIHNIHAS JOCKa,
JIOCKa

CamocrosTenbHas paboTa | TOMELIEHHE ISl CaMOCTOSITEIbHON paboTHl,

oOy4aromuxcs CHeualn3upoBaHHas yueOHast MeOerb, TCO:
BUJICONPOECKIIMOHHOE000PYA0BaHHE, aBTOMaTH3UPOBAHHbIE
paboume MecTa CTYIEHTOB C BO3MOXKHOCTBIO BBIXOJA B
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHYI0O  ceTb  "HHTepHer",
JIOCKa;

[Tomemienne A CaMOCTOSTENBHOW paOOThl B YUTAJIBHOM 3alle]
HayuHo-TexHnueckoit OMOIMOTEKH YHUBEPCHUTETA,
CHelMaIu3upoBaHHas y4yeOHas MeOenb aBTOMAaTHU3WPOBAHHbIE
paboune MecTra CTYIEHTOB C BO3MOXKHOCTBIO ~ BBIXOJIa
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHYI0O  ceTb «VHTepHeT»,
WHTEPaKTHBHAS JIOCKa

By yaeOHBIX 3aHATHHN 110
MUCLUAILINHE
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