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1. AHHOTanUs pado4yeil MPOrpaMmMbl JUCUMIIIMHBI (MOXYJIs1)

Hucuunnmuna «PecypcocOepexenne B HMHAYCTPUM TypusMa U TOCTEIPUUMCTBAY
OTHOCHUTCSI K 4YacTW MpOrpamMmbl, (popMHUpyeMOW ydyaCTHHKaMHU 0Opa30BaTENbHBIX OTHOIICHHM
yacTu Tnporpammbl OakanmaBpuara 43.03.03 «["octuHMYHOE neno» mpodwmib «[ OCTHHUYHBIN
OM3HEC» U OTHOCUTCS K TUCIMITIIMHAM HANpaBIeHHOCTH (IPOHILs).

N3yuenne naHHOW NUCHMIUIMHBI Oa3upyeTcs Ha 3HAHWUU IIKOJBHOW MTPOTPaMMBbI IO
npenmeram: «I['eorpadusy», «O0IIEeCTBO3ZHAHUEY.

JlucuuniuHa HanpaBjieHa Ha (GOPMUPOBAHHE CIETYIOIIMX KOMIETEHIINN BbIMTYCKHHKA!

ITIK-7. Cnoco0eH NpoeKTHPOBATh HOBbIC TOCTHHHYHBIEC MPOAYKTHI.

[1IK-7.2. Pa3zpabaTpiBaeT rOCTHHUYHBIC TTPOIYKTHI TYPUCTCKO-TOCTUHUYHBIX KOMIUIEKCOB
Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUH, B TOM YHCJIE pecypcocOeperaonux.

Conep:kaHue QTUCHUILVIMHBI OXBATBHIBAET CJEAYHOIIMH KPYr BONPOCOB: TeopeTuko-
METOJOJIOTUYECKUE  OCHOBBI ~ AMCLUMIUIMHBL, [I3yuyeHue HOpMaTHUBHO-IIPAaBOBBIX  OCHOB
pecypcocOepexxkenns; M3ydeHne OCHOBHBIX TEXHOJOTHH M HMHHOBAIMKM PECypcocOepeKeHus,
W3ydyenne OCHOB  pecypcocOepeXeHHs  NPUPOJHBIX  pecypcoB;  M3ydeHue  OCHOB
pecypcocOepexxeHusi  OOLIECTBEHHBIX pecypcoB; M3ydeHne oOCHOB pecypcocOepexeHus
NPOCTPAHCTBEHHBIX  PECYpPCOB; YCBOCHME OCHOB OpraHH3allMd 3HEProcOepekeHUss B
npoeCCHOHAIBHOW W OBITOBOM  JCATENBHOCTH, METOIOB  DJHEpProcOepexeHus U
sHeprodddexruBHoCcTH; POPMUPOBAHUE KYIBTYPhI pecypcocOepexeHus

VY4eOHble 3aHITHS HaNpaBlieHbl Ha (OPMUPOBAHUE CUCTEMHOI'O MBILIUICHUS U KYJIbTYPBI
pecypcocOepexxeHus: 00ydarolmuXxcsi Ha OCHOBE: OPHEHTHPOBOYHBIX 3HAHWI, MOTHUBAIUH,
METOJIMYECKOTO BOOPYKEHHUS U IPUBSI3KU B OTPACIEBOMY KOHTEHTY.

O0masi TPy10eMKOCTh OCBOCHHMS NUCHHUILUIMHBI COCTABJsIeT 3 3a4eTHbIC eJUHHUIBI,
108 w4acos. IlpenonaBaHue aUCHMUILIMHBI Begercss Ha 1 Kypce Ha 1 cemecrtpe
NPOAOLKHTEJBHOCTHIO 18 Hexmenb M mpeaycMaTpuBaeT NpOBeleHHEe Y4YeOHBIX 3aHATHH
cJIeyIOIIHUX BUAOB:

- JICKIIUA: BBOJHOM, JEKIIUU-O0CYX ACHHs, 0030pHON JIEKINH, aKaJeMHUYEeCKON JICKIIHH,
MpOOJIEMHOTO H3JIOKEHUS, aKaJeMHYeCKOM JIEKIIMM C BU3yalu3allued, JIEKIHH C 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMU, JEKIIMH-KOH(PEPEHIINH,

- TMpaKkTUYECKUX 3aHATUH: CEeMHHApa-IWCIyTa, TPEHUHTa, PEIIEHUS THUIIOBBIX
OPaKTUYECKUX 3a7ad, pa3pabOTKH OMOPHOW CXEeMbl, MOJACTUPYIOIIEH UIphl, KEHCoB,
MPOCTPAHCTBEHHOTO MOJEIIMPOBAHUS, KOJNIOKBUYMa, TPOEKTUPOBAHMUS;

- CaMOCTOSITEJIbHOM pPabOThl OOydYarOUIMXCS: MOArOTOBKA K JHUCKYyCCHH, paboTa C
MH(OPMallMOHHBIMU MCTOYHUKAaMH, TOJATOTOBKAa K TPEHHHTaM, IpoekTHas paboTa, pelieHue
TUIIOBBIX 337a4, IOArOTOBKA JI0KJIa/10B, CUCTEMAaTH3alHsl U3YUEHHBIX MAaTEPUAIIOB U JIp.

Texymuii KOHTPOJIb OCBOEHHUS KOMIIETEHLIMH OCYIIECTBIseTcsl B (opme: pelieHus
TUIIOBBIX MPAKTUYECKUX 3a7ad, MPOCTPAHCTBEHHOI'O MOJEIUPOBAHUS, INPOEKTUPOBAHUSA H
3alIUTHI TPOEKTA, 3aIIUTHI PE3yIbTaTOB TPEHUHTA, TECTUPOBAHUSI.

[TpomesxyTouHas arTecTanus NpoBOIUTCS B (hopMme TecTa (3auer).

[To nucnumnnHe TpeTycMOTPEHA OJIHA TPYIIOBas KOHCYIbTAIIHS.

OcCHOBHBIE TIOJIOKEHUS TUCLUIUIMHBI TOJHKHBI OBITh MCIOJIB30BAHBI B JAIBHEHIIEM TpU
W3YYEHUHU CIEeIYIOMMX AUCIUILINH:

- YpaBieHue pecypcaMmy U MOoApa3eeHUsIMU, PEANIPUITUN CPepbl TOCTEIIPUUMCTBA U
00IIECTBEHHOT'O TUTAHMUSL.

- MarepuanbHO-TEXHUUECKOE U peCypCcHOE 0OecrieueHue TOCTUHUYHON AeATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYKTa

- @opMHpPOBaHNE TOCTUHUYHOIO IPOAYKTA
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Lens — ¢popMupoBanue y oO0y4yaromuUXCcs KOMIIETCHIIMN MO pa3pad0TKe TOCTHHUYHBIX
MMPOAYKTOB TYPUCTCKO-TOCTUHUYHBIX KOMIIJICKCOB Ha OCHOBC COBPECMCHHBIX TGXHOHOFI/Iﬁ, B TOM
qrcIe pecypcocOeperaroimmx

B xozxe ocBoeHMS AUCHUILTUHBI CTYACHTHI JOKHBI MOJMYUYUTh 3HAHUS, YMEHUS U HaBBIKU
B PaMKaXx pEIIeHUs CIEIYIOINX 3a1a4:
1. PackpeiTHE TEOPETUKO-METOA0IOTMUYECKUX OCHOB UCLUIIIINHBL;
2. M3yueHre HOPMAaTUBHO-IIPABOBBIX OCHOB peCcypcocOepeKeHus, B TOM YHCIE B 00JIaCTH
TOCTHHUYHOTO OM3Heca;
3. M3y4yeHne OCHOBHBIX TE€XHOJIOTHMI M WHHOBAIMI pecypcocOepekeHus; B TOM YHCIe B
001aCcTH TOCTUHHYHOI'O OM3HECa;
4. VzydeHue 0CHOB pecypcocOepekeHuUs IPUPOIHBIX PECYPCOB;
5. NzydeHue ocHOB pecypcocOepexeHHs 00IIECTBEHHBIX PECYPCOB;
6. M3yyeHue ocHOB pecypcocOepexeHHs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YCBOGHHE OCHOB OpraHHU3allMM JHEProcOEpeXeHUs B TOCTMHHYHOW JEATEIHLHOCTH,
METO/I0B dHEprocOepekeHus U 3HeprodrpHeKTUBHOCTH;
8. ®opMHpOBaHUE KYIBTYPHI PECypcoCOepeKeHUs
Y4eOHbIe 3aHITHS HAMPaBIICHbI Ha () OPMUPOBAHUE CUCTEMHOTO MBIIUICHUS U KYJIbTYPBI
pecypcocOepexxeHusi oOydyaroluXcsi Ha OCHOBE: OPHEHTUPOBOYHBIX 3HAHWI, MOTHBAIUH,
METOMYECKOTO BOOPY>KEHHUSI ¥ IPUBSI3KHU B OTPACIEBOMY KOHTEHTY.

[IpuBszka k
OTpacIeBoOMYy
KOHTEH

Metoguyeckoe
BOOPYXeHUe

®dopmupoBanue
KYJIBTYPBI

OpuenTHUpoBOYHas MoTuBanus

\ Cucmemnoe movlutienue /

Puc. 1. OCHOBHBIE OpUEHTUPBI B U3YYEHUH TUCIUTIIINHBI

[To oxoHYaHWM WU3YyYEHUSI TUCIUILIMHBI O0YJAFOIITHICS JOJIKEH:

3HaThb:

- OCHOBHBIE M TEPEIOBBIC TEXHOJOTHU pecypcocOepeeHruss TOCTHHHYHBIX
NPEIIPHUATHA, TPOIECAYPHl  dHEproayauTa OpeanpusaTHiA  chepbl TOCTCIPUUMCTBA U
0OIIIECTBEHHOI'O TUTAHUS
YMmeTn:

- TPUMEHSATh WHHOBAIIMOHHBIE TPEOOBAHUS MO PECYpPCOCOEPEKEHHIO TIpU pazpaboTke
HOBBIX TOCTUHUYHBIX MPOTYKTOB
Baagersn:

- METOJIaMH pecypcocOepeKeHrs, HaBbIKaMHU TIOMCKa W TPUMEHEHUS WHHOBAITMOHHBIX
pecypcocOeperaronx TeXHOIOTHi B chepe rocTenpUUMCTBA U OOIIECTBEHHOTO MUTAHUS

JlucummiuHa  BBICTYMAET CKBO3HOM  COCTAaBJSIONICH  OONBIIMHCTBA  JTUCHHUTUINH
nporpaMMbl 1O  TNPUYMHE  BAXHOW  POJIM  palMOHANBHOTO,  A3h(EeKTUBHOTO U
IKOJIOTHYHOTOPECYPCOTIONB30BAHUSI U PECypcocOepekeHuss B UHAYCTpUU TypuMa U
TOCTENPUUMCTBA..

© PI'YTHUC
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2. IlepeueHb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMS 1O JUCHHUIUIMHE (MOAYJII0),
COOTHeCeHHbIE ¢ MIJIAHUPYEeMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NPOrpaMMbl

Ne Hnnexc [Tnanupyemble pe3yapTaTbl 00ydeHUs
nn | KOMHCTCHLWH, (KOMITETCHIINHN, MHIMKATOPA TOCTUKCHUS KOMITCTCHIIMHN )
HUHAWKATOpa
JAOCTUKCHUSA
KOMIICTCHIINH
1 | IIK-7 Cnoco0eH NPOEKTHPOBATH HOBbIE TOCTUHHYHbIE NMPOAYKTHI.
IIK—-7.2. PazpabaTpiBaeT TOCTHHMYHBIE TMPOAYKTHI  TYPHUCTCKO-TOCTHHHYHBIX
KOMIUIEKCOB HAa OCHOBE COBPEMEHHBIX TEXHOJOTHMH, B TOM 4YHCIIE
pecypcocOeperaronmx.

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

Hucuummuaa «PecypcocOepexxeHne B HMHAYCTPUHM Typu3Ma U TOCTEIPUUMCTBAY
OTHOCHUTCSI K 4YacCTH MHporpammbl, (opMHupyeMol ydacTHUKaMHU OOpa30BaTeIbHBIX OTHOIICHUMN
gyactu mporpammel OakanmaBpuara 43.03.03 «["octuHu4HOE Aem0» TPOoPuiIb « OCTHHHYHBIMA
OM3HEC» M OTHOCUTCS K TUCHIMILIMHAM HANPaBIEHHOCTH (TIpoduIis).

W3yuenne AaHHOW AMCUMIUIMHBI Oa3upyeTcss Ha 3HAHUU IIKOJBHOW IMPOrpaMMBbl II0
npeameram: «I'eorpadusy, «OO1MmEecTBOZHAHUEY.

OcHOBHBIE TIOJIOKEHUS TUCIUIUIMHBI TOJDKHBI OBITh MCIIONB30BaHbl B JalbHEHUIEM TpU
W3YYEHUH CIIENYIOIMX AUCLIUILINH:

- YpaBieHue pecypcaMmu U moJipa3aesieHusIMU IpenpusITuii chepbl TOCTENPUUMCTBA U
OOIIECTBEHHOTO MUTAHMUSL.

- MarepuanbHO-TEXHHUECKOE U pecypcHOe 00ecredeHre TOCTUHUYHOMN 1eITeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYyKTa

- ®opMHPOBaHNE TOCTUHUYHOTO TPOAYKTA

4. O0beM IUCHUILUIMHBI (MOAYJIsI) B 3a4YeTHBIX €IMHHUIAX C YKa3aHMeM KOJINYecTBa
aKaJeMH4YeCKHX YacOB, BbIJI€JEeHHbIX HAa KOHTAKTHYI padory o0y4yawinuxcsi ¢
npenogasarejieM (Mo BHAAM YYeOHBIX 3aHATHH) W HAa CaAMOCTOSITEJIbLHYH PpadoTy
00yYarIIHuXCs

OO6mmas TpyA0€MKOCTh AUCITUIUTHHBI COCTaBIsAeTI3aueTHRIX equHull/ 108akam.uacos.

[TpoMexxyToduHast aTTeCTAINS - 3a94ET
(1 3auemnas eounuya coomseemcmeyem 36 akademMuiecKkum yacam)

st ouHo¥ opmbl 00yueHust:

Ne Bunapl yueOHOI nesTeIbHOCTH CemecTpsl
Bcero

/i 1 2

1 KonTakTHasi pabora o0y4yawiuuxcs ¢ npenojgaBarejemM 38 38

B TOM YHCIJIC: - - - - -

1.1 | 3agaTHA TEKIIMOHHOI'O TUIIA 16 16

© PI'YTHUC
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1.2 | 3aHATHA CEMUHAPCKOIO TUIA, B TOM YHUCIIE:

CeMuHapsl

JlaGopaTopHbie pabOThI

[IpakTuueckue 3aHATHS 18 18
1.3 | KoncyabTanum 2 2
1.4 | ®opma npoMeKYTOYHOI aTTecTauuM (3a4er) 2 2
2 CamocrosiTesbHast padoTa 00y4arOIINXCH 70 70
3 Oo0mast Tpy10eMKOCTh yac 108 108
3.e. 3 3

Jnst 3a04uH0i hopMbI 00YUEeHHS:

No Bunpl yueOHOM neaTenbHOCTH Cemectpsbl
Bcero

/1 T 1 2

1 KonTakTHas padora o0yyawomuxcs ¢ npenogaparesieM 12 12

B TOM YHCIJIC: - - - - -

1.1 | 3aHATHS JEKIIMOHHOTO TUIIA 4 4
1.2 | 3aHATHS CEMHUHAPCKOTO TUIIA, B TOM YHUCIIE: 4 4
CemuHapsbl

JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATHS

1.3 | KoncyabTanun 2 2

1.4 | ®opMa NpoMe:KYTOYHOM aTTecTANMH (324€T) 2 2

3a4éT | 3a4éT

2 CamocrosiTesibHast padoTa 00y4arOIIMXCH 96 96
3 OO0mas Tpy10eMKOCTh yac 108 108
3.e. 3 3

© PI'YTHUC
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5. Copep:xxaHue IMCUMILUIMHBI (MOAYJISA), CTPYKTYPMPOBAaHHOe MO TeMaM (pa3ieiaM) ¢ YKa3aHHEM OTBEJIEHHOI0 Ha HHUX KOJHYeCTBa
aKaJeMHUYeCKHUX YACOB ¥ BUJA0B YUeOHBIX 3aHATHI

Ounas popma

© Bunbl yueOHBIX 3aHATUN U GOPMBI UX TIPOBEACHHUS
=
) o =
= 3
qz) 8 = Q 0
S HanmenoBanue Tem S = S 8 2
=] Hanmenosanue JEKIUH, IPAKTUYECKUX | 3 L g g § @)
o [as] <
5 pasnena pabot, 1abopaTOPHBIX < é 5 = = = = =
(D]
= pabor, cemunapos, CPO | o = S 5 2 = < 5
o =) < = E Ll s S = < K
9 =1 S = E el 29 & & - s Q
= 2 g g s % &8 3%« o 2 8
S 3 o 5 S Z 92 8F% =X o a
T = S = =8 8 EES @) S E
1 1. Teopetuxo- IIpenmer, 3a/1a4y, 1 BBonnas neknus 2 | CemuHap-aucIyT 2 | [loaroroBka k
MeTOo10/10THYecKre | METOJbI, 6a3oBble JTUCKYCCUU
OCHOBBI MOHITUS W 3HAYCHUE,
pecypcocoepesxkenusi | GQyHKIIUHA
pecypcocOepexeHus,
CBSI3b C OpYTUMHU
JTUCITUTUIMHAMM,
Kiaccuukanms
pecypcoB U crmoco0oB
pecypcodepekeHHs.

Kapnactper pecypcos.
@akTopbl, MOAXOABI |
IMPUHIUITBI
pecypcocOepekeHus
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< Buael yueGHBIX 3aHATUH U POPMBI UX NTPOBEICHUS

£

5 = =

5 g : g

3 HaumenoBanue tem S z 8 a8 g

= HaumenoBanue JIEKU UMW, MPAKTUYECKUX N L g S 2 O

5 ’ S 2 S s S =

= pasnena paboT, 1abopaTOPHBIX 2 S g S = = =

[P]

= pabor, cemnnapos, CPO | - = T 52w < 5

o = < = E Sl s ISR = < K

Y =1 = = 2 El 2 R E & - = 2

= 2 g = s X =28 5 K% o o 8

2 5 o 3 &= 2 aa s X =

= = S = 88 5E S Q S E
3apyOeKHBINA OTIBIT 1 Jlexums- 2 | Paborac
pecypcocOepexeHusl. oOcyxaeHue JOTIOTHUTEITLHOM
HanunonanbsHbie MOgenn JUTEPATypOil.

3 OCHOBHBIE U 2 O63opHas 2 | TpeHunr 8 | IloaroroBka k

aNbTepHATHUBHBIC JCKITUS TPCHUHTY.
VCTOYHUKHU YHEPTHH. CucremaTtu3zanus
JomycTtumele, M3YYECHHBIX
pa3pelieHHbIe, MaTepuasoB, paboTa ¢
ONTUMAJBLHBIC U JOTIOTHUTEITLHOM
palnroHaIbHbIE JUTEpPATypOil.
Harpy3ku ¥ BO3JECHCTBUS
(HOpMBI ¥ TIpeIeybl) B
pecypcocOepexeHun
TOCTUHUYHBIX
npeanpusatiii. Gopmel
KOHCEpBalHH,
cOepeKeHHsI U OXpaHbI
pecypcoB. OTXO0/bl,
BTOPUYIHOE
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Howmep Henenu cemectpa

HaumenoBanue
pasznena

Buael yueGHBIX 3aHATUH U POPMBI UX NTPOBEICHUS

5] = 3
HanmenoBanue tem § % § a8 o
JNIEKIHii, TPAKTHYECKHUX | 5 e g § S
pa6or, maGopatopeix | £ é 5 g z :-[ =
pa6ot, cemunapos, CPO | - = i 52w g 5
= g £ EEl 23 EE < g 3
& x| 2RI 588E 2 | &8
= 6 & =8 6 EEE o | &8
peCypCoIoNb30BaHKe U
pecypcocOepexeHue.
MeTooI0Tn4YeCcCKue U
MPAKTUIECKHUE UX
O0COOEHHOCTH.
VYcroiungoe, Jlekus- - KonTpoasHnas 6 CucreMatusanus
OTBETCTBEHHOE U oOcyxaeHue Touka 1 — M3YYECHHBIX
9KOJIOTHYHOEPECYPCOIIO TPEeHHHT MaTepuasoB, paboTa ¢
JTH30BaHUE U onpeaeleHUus JOTIOTHUTEITLHOM
pecypcocOepexeHue. HArpy30K Ha JIUTEPATypPOH.
CuctemHblii 1 pecypcebl [TonroroBka UTOrOBOIO
CUTYaTUBHBIN MMOAXO/IbI IpOEeKTa
B pecypcocOepeKeHIH
TOCTUHUYHBIX
IPEANPUATHIA.
[lonsTue u crpykrypa Akagemuieckas 2 | Pemenue 6 | Cucremaruzanus
pecypcHOro JeKIUs TUTIOBBIX M3YYEHHBIX
noTeHnuana. MeToauku MPAKTUIECKIX MaTepUaoB.
OILICHKH PECYpCOB U 3ajad. [TonroroBKa UTOrOBOTO
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=3 Bunpl yueOHBIX 3aHATHH U HOPMBI UX TIPOBEICHUS
3 - =
3 S = 3
3 HaumenoBanue tem S z 8 a8 8
= Hanmenosanue JCKIUH, IPAKTHYECKUX | F g = g § @)
ot paszena pa6or, maGopatopeix | £ é 5 g z :-[ =
= pabor, cemnnapos, CPO | - = 2 32 < 5
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pecypcocOepekeHus B KonTpoabHas IpOEeKTa
TOCTUHUYHOM OH3HECE TOYKA 2 —
NpaKkTHYeCKas
3aja4a no
OlleHKe pecypcoB
u Mep
pecypcocoep:keH
us
2. HopmaTuBHO- O0630pHas 2 | Pa3pabotka 2 | Pabora cKoncynpTant+
NpaBoOBbIe OCHOBBI JeKIUs OTIOPHOM CXEMBI [TonroroBKa UTOrOBOTO
pecypcocOepeskeHust MpPOEKTa
3. HopmaTtuBHo-nipaBoBbie [IpoGnemuoro 2 | PaGorac
PecypcocOeperaromm | OCHOBBI W3JI0KEHUS JIOTTOTHUTEIbHOM
€ TeXHOJIOTHH U pecypcocOepekeHus JTUTEPATYPOH.
MHHOBAIIMH. PecypcocOeperarormiue ITonroroBxa UTOrOBOroO
KyabTypa TEXHOJIOTMHU U IIPOEKTa
pecypcocOepe:keHHs1 | HHHOBAILIUU B
U PAlMOHAJILHOTO TOCTUHUYHOM OH3HECE.
pecypconoab3oBanu | Kynerypa
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1. «3eieHaA» pecypcocOepexeHus u
IKOHOMHKA. palroHAIBLHOTO
PeCypCoIonb30BaHUS.
«3eneHas» IKOHOMUKA.

9 4. CymHocTs U AkaneMuyeckas 2 | Mopenupytomas 6 | I[loaroroBka
Pecypcocoepe:kenue | ocoOeHHOCTH JEKIUS C urpa MaTepuasoB U peleHue
NMPUPOAHBIX pecypcocOepekeHus BU3yalld3anuen 3aJIaHHBIX  33Jad = U
pecypcoB MIPUPOAHBIX PECYPCOB: 3agaHui. IloaroroBka

aTMochepHo- UTOTOBOTO MPOEKTA
KIIUMaTHYECKHUX,

oporpau4ecKux,

re0JOTHYECKUX,

TUAPOJIOTUYECKUX U

OHOJOTHYECKHUX

CyIlHOCTh U AxameMuyeckast 4 ITonroroBka
0COOEHHOCTH JIEKLIHS C MaTepHaJioB U pelIeHUE
pecypcocOepekeHus B BU3YyalIHu3anuei 3aJaHHBIX  3a7a4 U
[IPUPOAHBIX 3amanuil. Iloaroroska
TEPPUTOPHUATHHBIX UTOTOBOTO MPOEKTa
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KOMILJIEKCOB U CUCTEM
11 5. CyIlHOCTh U Jlekmus ¢ 2 Keiicer 8 ITogroroBka HOKNAIOB,
Pecypcocoepe:kenue | ocoOeHHOCTH 3apaHee pabota C
001eCTBEHHBIX pecypcocOepekeHus 3arIaHUPOBAHHBI JOTIOTHUTEITbHOM
pecypcos 0O0I1IeCTBEHHBIX MU OIINOKaAMH JUTEPATYpPOH.
PECypCOB: KYJIbTYpHO- [TonroroBka MTOrOBOTO
UCTOPUYECKUX, pPOEeKTa
COLIMAJIbHBIX,
HKOHOMHUYECKHUX (B T.U.
UH(PPaCTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
UH(POPMALIMOHHBIX,
TEXHOJIOTUYECKHX B
TOCTUHUYHOM OH3HECE
13 6. [IpoctpancTBo n AkaneMuyeckas 2 | [IpocTpancTBeHH 4 | Cucremarusanus
PecypcocoOepe:xenne | reorpaduaeckoe JEKIUA oe M3y4YECHHBIX
NPOCTPAHCTBEHHBIX | MOJOXEHHUE KaK pPecypc, MOJICTTUPOBAHUE. MaTepuaioB, paboTa ¢
pecypcoB CYIIHOCTh U KonTpoasHnas JIOTTOTHUTEIbHOM
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YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVUCKWV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBUCA»

CMK PTYTUC

Aucm 12 uz 106

=3 Bunpl yueOHBIX 3aHATHH U HOPMBI UX TIPOBEICHUS
S . =
= 3 2 3
5 HaumeHnoBanue tem S z g a 8
= Hanmenosanue JCKIUH, IPAKTHYECKUX | F g = g § @)
ot paszena pa6or, maGopatopeix | £ é 5 g z :-[ =
= pa6or, cemnrapos, CPO | - = S 5 2 g 5
a. = < S = Sl e xx 2 = =
= 2] 2 5 = £l 282K S | &2
3 % g & Sz &2 8= = g9
= = 6 & =8 6 EEE o | &8
0COOEHHOCTH UX TOYKA 3 — KelChl JUTEpPATypOil.
cOepexeHHs KaK 10 ONTHMM3ALNHU [ToaroroBka UTOTOBOTO
pecypca. 3¢ peKTUBHOCTH MPOEKTa
IIpocTpancTBEeHHBIE 1
CUCTEMBI U IKOJIOTUYHOCTH
pecypcocOepexeHue. pecypcocdepexe
['eorpaduyeckue u HHS
APXUTEKTYPHO-
IUIAHUPOBOYHBIE
MOJIXO/TBI B
pecypcocOepekeHIH.
7. CymtHocTh, QyHKITUH, Jlexuus- KonnokBuym [ToaroroBka k
JHeprocOepexkeHHe | NCTOUHUKH, KOH(epeHIH KOJUIOKBUYMY.
B noTpeduTeny, CucremaTtu3zanus
NnpodecCHOHAILHOM | TPAH3UTEPHI SHEPTUH, HA3Y4YEHHBIX
U OBITOBOM 0COOEHHOCTH MaTepHuayoB, paboTa ¢
AesATeTbHOCTH. HEProcOepeKeHHU. JOTIOTHATEITLHOM
MeToambl [TpoGnembr JUTEpPATypOil.
IHeprocoepe:keHus M | SHEpProcOepeKeHUs 1 — [TonroroBka UTOrOBOTrO
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3Hepro3gGeKTUBHOC | MOJIH30BaHUA. «Y MHBIN MPOEKTa
TH. JIOM» U 3KO-JIOM.
DOHeprod3PpGHeKTUBHOCTH
31aHUI, COOPYKEHUHN U
000opyT0BaHUs.
HNuxuHupuHr u
MpaKTHKa
SHEprocOepeKeHNs B
TOCTUHUYHOM OH3HECE
OHeproayaut
TOCTUHUYHOTO
PEIITPUSITHSL.
15 8. CymHOCTb, IPUHIUIIBI, 1 Jlexuus- 2 | [IpoektupoBaHue. 8 | Cucremaruzanus
PecypcocOeperarome | METOJbI M TOAXObI K o0cyXIeHNE 3amura M3y4YECHHBIX
€ MPOEeKTHPOBaHHe. | pecypcocOeperaronemMy UTOTOBOT'O MaTepuaioB, paboTa ¢
Ynpasiaenue MPOEKTUPOBAHHUIO Ha MpOEKTAa. JIOTTOJTHUTEIIbHOM
pecypcocOepeskeHue | IpeaAnpUsTUIX Kontpoabnasn JUTEPATYPOM.
M TOCTUHUYHOT'O CEKTOpa TO4YKa 4 —
KOJLUIOKBHYM I10
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Teme
«JHeprocodepexe
HHE U
HeproddpgexTH
BHOCTb»
Hroro 16 18 70
KoncyabTanus 2
IIpome:kyTOoUuHAs aTTecTanMs — 2 Yaca 3a4yer
st 3a04uHOi (popMBbI O0yUEHUS:
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PrYTuC

«POCCUVCKUN TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPVU3MA U CEPBVICA»

OENEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXETHOE ObPA3OBATEJIbHOE CMK PI'YTUC
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

Aucm 15 uz 106

pasnena

JIEKIWN, MPAKTUYECKUX
pabort, 1ab0paTOpHBIX
pabor, cemunapos, CPO

Jlexmmu, akan. 9acor

dopma nIpoBEACHUS

JIEKIIAHU

[IpakTrueckue

3aHATHS, aKa/l. 94acol

®opma
MPOBEACHUS
MIPaKTUYECKOTrO
3aHATUA

CPO, akaz. gacoB

npoBeneHust CPO

®opma

TeopeTuxko-
MeTO10J10THYeCKH1e
OCHOBBI
pecypcocOepeskeHust

[Ipenmer, 3aJ1a4H,
METO/bI, 0a30BbIC
NOHATUS W  3HAYCHUE,
byHKIIUN
pecypcocOepexeHus,
CBSI3b C IPYTUMH
JVCIIATUTHHAMH,
KJIacCU(UKALIUS
pecypcoB U Ccmoco0oB
pecypcodepekeHusl.
KapacTpsl pecypcoB.
@akTopbl, MNOAXOABI M
TIPUHITAITBI
pecypcocOepekeHus

3apyOexHBIN OIBIT
pecypcocOepekeHusl.
Hanumonanensie Mogenu

OcHOBHBIE U
anbTepHATUBHBIC
HCTOYHHUKU DHCPIUU.
JonycTumele,

O63opHas
JICKIOUA

[\

CeMuHap-aucmyT

(o)

ITonroroBka K
JUCKYCCUU

12

Cucremaruzanus
U3YYCHHBIX
MaTepHasoB, paboTa ¢
JIOIOJTHATEIbHOMN
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OENEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXETHOE ObPA3OBATEJIbHOE
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IIEHHBI JUTEpPATypOil.
a3pelleHHbIe, epaTypo
ONTUMAaJIbHBIC U KonTpoibHasi Touka 1
palnuoHaIbHbIE — TPEHUHT
Harpy3Ku U BO3JEHCTBUS omnpeaeJaeHust
(HOpPMBI | TIpe/Ieibl) B Harpy3o0K Ha pecypchbl
pecypcocOepexeHun
TOCTUHUYHBIX
npeanpusatiii. Gopmsl
KOHCEpBalUH,
cOepeKeHHsI U OXpaHbl
pecypcoB. OTXO0/bl,
BTOPUYHOE
peCcypcoIoNb30BaHKe U
pecypcocOepexeHue.
MeTooI0TH4YeCKUE U
MPaKTUYECKUE UX
O0COOEHHOCTH.
VYcroungoe, 10 | Cucremarusanus
OTBETCTBEHHOE U M3YYECHHBIX
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9KOJIOTUIHOEPECYPCOTIO MaTepHuaioB, paboTa ¢
JH30BAHUE U JIOTIOJTHUTEIBHOM
pecypcocOepexeHue. JUTEPATYPOH.
CucrtemHblit 1
CUTYaTHBHBIH MOIXOIBI
B pecypcocOepeKeHIH
TOCTHHHYHBIX
IPEANPUATHIA.
[lonsTue u cTpykrypa 10 | Cucremaruzanus
pecypcHOro U3YUEHHBIX
noreHuana. Meroauku MaTepHasoB, paboTa ¢
OILICHKHA PECYPCOB H JOTIOJTHUTEITHHOM
pecypcocOepexeHus B JUTEPATYPOH.
TOCTHHUYHOM OH3HECe KonTpoabHas Touka 2
— MpaKkTHYecKast
3a/1a4a 1o oleHKe
pecypcoB U Mep
pecypcocoepekeHust
HopmaTusHo-
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NpaBoOBbIe OCHOBBI
pecypcocOepeskeHust
Pecypcocoeperaromm | HopmatuBHoO-11paBoBbIE
€ TeXHOJIOTHH U OCHOBBI
WHHOBAIIMH. pecypcocOepexeHHs
KyabTypa PecypcocOeperaromiue
pecypcocOepeskeHusi | TEXHOJOTUHU U
U PALMOHAJILHOTO WHHOBAIINH B
pecypconoib30BaHu | TOCTHHHYHOM OU3HEce.
1. «3esieHas Kynberypa
IKOHOMHKA pecypcocOepexeHus u
paIMOHATILHOTO
pEeCypCOIONb30BaHUS.
«3eneHas» IKOHOMUKA.
Pecypcocoepesxkenue | CymHOCTb U 10 | Pabora
NMPUPOAHBIX 0COOCHHOCTH JOTIOTHUTEITLHOM
pecypcos pecypcocOepekeHus JUTEPATypPOH.
MPUPOIHBIX PECYPCOB:
aTMocdepHo-
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Howmep Henenu cemectpa

HaumenoBanue
pasznena

HaumeHnoBanue Tem
JIEKU UMW, MPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabor, cemunapos, CPO

Buael yueGHBIX 3aHATUH U POPMBI UX NTPOBEICHUS

Jlexmmu, akan. 9acor

dopma nIpoBEACHUS

JIEKIAHU

[IpakTrueckue

3aHATHS, aKa/l. 94acol

®opma

MPOBEACHUS

MPAKTUIECKOTO

3aHATUA

CPO, akaz. gacoB

npoBeneHust CPO

®opma

KJIIMMATHYECKUX,
oporpau4ecKux,
re0JIOTHYECKHUX,
I‘I/I,Z[pOJ'IOI‘I/I‘IeCKI/IX 148
OMOJIOTMYECKHUX

CyIHOCTh U
0COOCHHOCTH
pecypcocOepekeHusl B
PUPOAHBIX
TEPPUTOPUATHHBIX
KOMIIUIEKCOB U CUCTEM

PecypcocOepexenne
001IeCTBEHHBIX

pecypcoB

CyurHocTs 1
0COOEHHOCTH
pecypcocOepekeHus
0OLIECTBEHHBIX
PECYPCOB: KYIbTYypPHO-
UCTOPUYECKHX,
COILIMAIbHBIX,
SKOHOMUYECKHX (B T.4.

Pabora
NONOJIHUTEIHHON
JUTEPATypOil.

10

Pabora
JIOIOJTHATEIbHOMN
JIUTEPATypPOi.
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TYPU3MA V1 CEPBUCA»
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Aucm 20 uz 106

cOEpEeKECHUST KaK
pecypca.
[IpocTpaHcTBEHHBIE
CUCTEMBI U
pecypcocOepeKeHue.
I'eorpaduueckue u
aApXUTEKTYpPHO-
TUTAHUPOBOYHBIC
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UH(PPaCTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
UH(POPMALMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM OH3HECE
Pecypcocoepexenne | [IpoctpancTBo u 6 | Cucremaruzanus
NMPOCTPAHCTBEHHBIX | reorpaduveckoe U3YUEHHBIX
pecypcoB MOJIOKEHHE KaK pecypc, MaTepuaioB, paboTa ¢
CYIIHOCTbh U JOTIOJTHUTEITHHOM
0COOEHHOCTH HX JUTEPATYPOH.

KonTpoabHas Touka 3
— KeHChlI o
ONTUMM3ALMHI
3¢pdexkTHBHOCTH U
IKOJIOTHYHOCTHPecypc
ocOpe:xxeHHust
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CMK PTYTUC
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JIOM» U 3KO-JIOM.
DHeprodGheKTUBHOCTH
3IaHUM, COOPYKEHUUN 1
000pyIOBaHUH.
NHXuHUpUHT U
NpaKTHUKA
SHEProcOepeKeHUsI B
TOCTUHUYHOM OH3HECE

< Ubl HBIX 3aHATUN U MBI UX MPOBEACHUS
B eb 3a 0 oBeJie
£
5 = =
3 S = 3
3 HaumenoBanue tem S z 8 a8 8
= HaumenoBanue JIEKU UMW, MPAKTUYECKUX : N L g S 2 O
5 ’ S 2 S s S =
= pasnena paboT, 1abopaTOPHBIX 2 S g S = = =
[P]
= pabor, cemnnapos, CPO | - = T 52w < 5
o < = E gl s H NS < < X
9 = S = > S 9 E S Q
= = = < & A X & o @
2 2 ISR S X 8o s 2 &0
o 2 o &3 8 &ag B S &
= = S = 8 B8 EES Q S E
MOJIXO/IbI B
pecypcocOepeKeHu .
JHeprocoepexenue | CymHOCTh, QYHKIIHH, 2 | KomnokBuym 16 | IlogroroBka K
B HCTOYHUKH, KOJJIOKBUYMY.
npogeccuoHaIbLHOI | MOTpeOUTENH, CucremaTtuzanus
U OBITOBOM TPaH3UTEPhI YDHEPTHH, M3yYECHHBIX
AesITeJIbHOCTH. 0COOCHHOCTH MaTepuaioB, paboTa ¢
Metoanl SHEPTroCOEPEIKCHHUS. JIOIIOJTHATEILHOMN
Heprocoepe:kenus u | [IpoGiemsr JIUTEPATYPOU.
3Hepro3(ppeKTUBHOC | PHEProCOCPEKEHUS U —
TH. MOJIb30BaHUS. «Y MHBIN
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DHeproayaut
TOCTUHUYHOT'O
PEIPUATHSL.
PecypcocoOeperarome | CylmHOCTb, MPUHIIUIIBI, 8 | Cucremaruzanus
€ IPOeKTUPOBAHMUE. | METOJbI U MOJIXObI K M3Y4YEHHBIX
Ynpasienue pecypcocOeperaronemy MaTepuasoB, paboTa ¢
pecypcocOepeskeHue | IPOSKTUPOBAHUIO HA JIOTIOJTHUTEIBHOMN
M IPEITPUATHSIIX JIUTEPATypPOH.
TOCTUHHYHOT'O CEKTOpa KoutpoabHas Touka 4
— KOJIJIOKBHYM 110
TeMe
«JHeprocoepe:xeHne u
3HeprodpGeKTUBHOCT
b»
Hroro 4 4 96
KoncyabTauus 2
IIpome:kyTOoUuHAs aTTecTanMs — 2 Yaca 3a4yer
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6. IlepeyeHb Yy4eOHO-METOAMYECKOTO o0ecmedYeHUs] JIsi CAMOCTOSITEJIbHOM PadoThI
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJIIO)

Jliia camocTosITeNbHOM paboThl MO AUCHHUIUIMHE 00yUYalolIUecs: UCTIONb3YIOT Ceayollee
yu4e0HO-METOINYECKOe 0OeCTIeUeHIEe

JList ouHOM (hopMBI OOYIECHHS

Ne Tema, TpynoeMKocTh B Y4eOHO-MeTONMYECKOe o0ecTieYeHne
n/n aKaj.4.

1 [penmer, 3a/1a4u, METONIBI, OcHoBHas JIUTEpPaTypa
6a3OBI)Ie TIOHATHUS U 3BHAYCHUC,
dynkuun pecypcocoepesenns, | 1. booboBud b. b. YnpaBnenue orxonamu: YuebHoe mocodue
CBSA3b C JIPyTHUMH / b.b. boboBuu. - 2-e uzn., uctp. u goi. - M.: ®opym: HUL]
AUCUHIUTHHAMHY, HUH®PA-M, 2015. - 104 c.
KIACCHHKALINA PECYPCOB M http://znanium.com/bookread2.php?book=492711
croco00B pecypcoOepeKeHNSI.
Kamactpsr pecypeos. daxtopss, | 2- KOHIpaThes B. B. Opranusanus sHeprocoepekeHus
HOJXOIbI U TIPUHLMIIBI (anepromenemxment). Pemennss 3SCMK-HKMK-HTMK-
pecypcocbepexkenns 2 EBPA3: Yuebnoe nocobue / [Tox pen. Konaparses B.B. -
‘3”036 _ M.:HUIl UH®PA-M, 2017. - 108 c.

2 APYDEATILIH OTIBIT http://znanium.com/bookread2.php?book=599254
pecypcocOepexeHuUsI. »
Hatmonansusie mogemn 2 | 3+ Mapxoukuid, S.JI. OcHOBBI 9K0s10THHA U
yaca sHeprocOepexeHus [DNeKTpoHHBIN pecypc]: yueb.mocodue.

3 OcHoBHble 1 anbTepHaTHBHBIe | MuHCK: Brimmmas mkona, 2014. 287 c.
HCTOUHHMKH SHCPTHH. http://znanium.com/bookread2.php?book=509530
fr?fuy;;?ﬁ:e ia;g;ﬁl:::;:;m 4. OCHOBBI TPUPOIOIIONIE30BaHUS: Y ueOHOE mocobue /
HATDY3KH H BO3IHCTRIS n.10. Fpnr‘opLeBa. - M.: HUAL] UHO®OPA-M, 2014. 336 c.
(HOPMBI 1 IpE/ICIbL) B http://znanium.com/bookread2.php?book=459890
pecypcochepekeHIH JlonoJHUTEIbHAS JINTEPATypa
TOCTUHHUYHBIX HpCHHpHHTHﬁ.
®DopMBI KOHCEPBAIHH, 1. 9HepFOC6€pe)KeHI/Ie B JKWJIMITHO-KOMMYHAJIbHOM
cOepeKEHHS M OXPAHBI xo3s1cTBe: YueOHoe nocooue / B.A. Komkos, H.C.
pecypco. OTxozbl, BTopudHOe | TymaxoBa. - 2-€ u3f. - M.: HULl UTHOPA-M, 2015.
PECYpCOTIONL3OBARHE 1 http://znanium.com/catalog.php?bookinfo=411335
pecypcoc6epe>1<eH1/1e. 2 3 . y 6 6 /
MeTOROIOMHeCKHE 1 - DKOHOMHKA IPUPOZIONONL30BAHMS: YiebHOe nocobue
MPAKTUYECKUE UX O.C. I_HI/IMOBa, H.K. CoxonoBckwnii. - 2-¢ U3na. M.: HI/H_I
OCOOEHHOCTH. 8 4acoB HNH®PA-M, 2014. 272 c.

4 YcroiauBoe, OTBETCTBEHHOE M | http://znanium.com/bookread2.php?book=404734
OKOTIOTMIHOCPECYPCONIONR30BA. | 3 = Meroauueckue  yKa3aHHs 110 BBIIOIHEHHUIO
HHE U pecypcocOepeKeHue. .
S A — CaMOCTOSITCNILHOM pa0OThl CTYACHTOB IO JHCIHUILIMHE
TOJIXOIBI B «OCcHOBBI 3HEprocOepekeHuss M IHEProdGPeKTUBHOCTIY.
pecypcocOepekeHun Crynenueckuii moptan PI'YTuC. http://students.rguts.ru/
TOCTHHUYHBIX NpeANpusTHit. 6 | 4 Xpecromarus (KOHCIIEKT JIEKIMH) 110 TUCIHUILIMHE
1acon «OCHOBBI DHEProcOepeKeHUs U SHEProdPHEKTUBHOCTH.

> Horsrite i cTpyKTypa Crynendeckuii moptai PI'YTuC. http://students.rguts.ru/
PECypCHOTO MOTCHIIMAIA. ya p ’ * ; *
Meromukn onenku pecypeos u | O-  TOJL. Cubukun, M.IO. Cubukun.  TexHosnorus
pecypcocOepeskeHus B IHEProcOepeKEHUSI. M.: DopyM, 2010.
FOCTHHHYHOM OH3HECe http://www.znanium.com/bookread.php?book=214732
6_uacos 6. T.B. AnuapoBa, M.A. Pamesckas, E.J[. CrteOyHoBa.

6 HopmartusHO-npaBoBbIE .

DIEeKTPOCHAOKEHUE M DJIEKTPOOOOPYIOBaHUE 3/IaHUNM |

OCHOBBI PECYPCOCOCPEIKCHUS . ) ]
2 gaca coopyxenuit: YueOunuk. M.: @opym: HUL Uudpa-M, 2012.

7 Pecypcocbeperaromue - 416 c.

TCXHOJIOTHH 1 MHHOBAIIMHU B
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TOCTHHHUYHOM OM3HECE.
KynbsTypa pecypcocoepexeHus
U PalMOHAIBLHOTO
PEeCYpPCOTONB30BaHUs.
«3eleHas» 3KOHOMHKA. 2
yaca

CyIIHoCTh M1 0COOCHHOCTH
pecypcocOepexeHus
HPUPOJHBIX PECYPCOB:
aTMOC(EPHO-KINMATHYECKHX,
oporpaduIecKux,
TCOJOTUICCKHUX,
THIIPOJIOTUICCKUX U
Ouoyiornveckux 6 4acos

CyIHOCTh ¥ 0COOCHHOCTH
pecypcocOepexeHus B
MPUPOJHBIX TEPPUTOPHUATBHBIX
KOMIUIEKCOB U cHcTeM 4
gaca

10

CyIIHoCTh ¥ 0COOCHHOCTH
pecypcocOepexeHus
0OIIECTBEHHBIX PECYPCOB:
KYJIbTYPHO-HCTOPUYECKHX,
COLMAIbHBIX, IKOHOMHYECKUX
(B T.4. uHPpPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
MOJUTUKO-TIPABOBBIX,
UH(POPMAIUOHHBIX,
TCXHOJIOTUYCCKHUXHU B
TOCTHHUYHOM Ou3HECe 4
yaca

11

IIpocTpancTBO 1
reorpaduueckoe MoJ0KeHUE
KaK pecypc, CyHUIHOCTb U
O0COOEHHOCTH MX COEpEMESHIS
Kak pecypca.
[IpocTpaHCTBEHHBIE CHCTEMBI U
pecypcochepexeHue.
I'eorpaduueckue u
APXUTCKTYPHO-TUIAHUPOBOYHEIC
MOJXOJbI B
pecypcocOepexxeHun. 8
4acoB

12

CymHocTs, (yHKIUH,
WMCTOYHUKH, IOTPEOUTEH,
TpaH3UTEPHI YHEPTHH,
0COOEHHOCTH
sHeprocoepekenus. [IpooieMbl
JHEPTrocOepEKCHUS U —
MOJIb30BAHUS. «YMHBIH JJOM» U
9KO-JIOM.
OHeprod¢HeKTHBHOCTH
3/1aHUN, COOPY>KEHUU U
obopynoBanus. UTHXUHUPUHT B
TOCTHHUYHOM OU3HECe
DHeproayauT TOCTHHAIHOTO
npeanpusaTus. 12 yacos

© PI'YTHUC

http://www.znanium.com/bookread.php?book=326458
7. AM. Adonun, FO.H. Laperopoaues, A.M. Ilerpoga,

C.A. [IlerpoBa. DueprocOeperarone TEXHOJOTUH B
IPOMBIIIICHHOCTH: YuebHoe nocodue. M.: @opym, 2011, -
272 c.

http://www.znanium.com/bookread.php?book=201749
8. TexHOMOTHS TBEPIBIX OBITOBBIX OTX0/0B: YueOHuk / JI. 5.
[Iy6oB, M.E. CraBposckuii, A.B. Oneitauk; HIT "Vaukom
CepBuc". - M.: Anspa-M: UHDOPA-M, 2011. - 400 c.: un.;
60x90 1/16. - (Texnomornyeckuit CEepBHUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnonorust orxoxoB: Yuebnuk / JIL.A. Illy6o, M.E.
CraBpoBckuid, A.B. Oneitnuk. - M.: Ansdpa-M: UTHOPA-M,
2011. - http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. IloTeHuuan v OpraHu3anusi pa3BUTHI
TypusmMa B YiamyprTckoir PecmyOnmke: reorpaduueckuit
aHaIM3 W OIEHKa Ha  0aze  reorpauiecKkux
UH(POPMALIMOHHBIX cucTeM: MoHorpadus. — Mxkesck: U3n-
BO «YaMmypTckui yHuBepcuter», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
Ilepeyensb pecypcoB uHGOPMALMOHHO-
TeJIECKOMMYHHMKAaIMOHHOM ceTu « UHTEepHEeT»
HNuTepHeT-pecypcamu K Kypcy
«PecypcocOepexeHrI0» MOTYT TOCITYXHUTh JJIEKTPOHHBIC
JKYpHAJIbI, TOPTAJIbl U CANTHI.
[loptan  mo  3HeprocOEpeKEHUIO
Www.energosovet.ru
baza cnpaBoYHBIX, AHATUTUYECKHMX U CTATUCTHYECKUX
MatepuasioB B oOnactu sHeprodddexkruBHocTH «['MC B
obnacTu SHEepProcOepeKeHUS U MOBBIIICHUS YHEPTeTUYECKOM
s dexTuBHOCTHY: gisee.ru
IMopran  «OQuepro.ru» -  DHEprodPPeKTUBHOCTH U
sHeprocOepekeHue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
www.turbooks.ru
www.biznesbooks.com
[loptan 1o  3HEprocOEpeKEHUIO
Www.energosovet.ru
baza cnpaBoYHBIX, AHATUTUYECKHMX U CTATUCTHUYECKUX
MatepuasioB B oOnactu sHeproddpdexkruBHocTH «I'MC B
obnacTu SHEepProcOepPeKeHUS U MOBBIIICHUS YHEPTeTUYECKOM
s exTuBHOCTHY: gisee.ru
IMopran  «OQuepro.ru» -  DHEprodpPeKTUBHOCTH U
sHeprocOepekeHue: portal-energo.ru

«9neproCoser»:

«9neproCoser»:
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13

CyIHOCTh, MPUHLUIIHI,
METOBI M TIOJIXOJIbI K
pecypcocheperatomemy
MPOCKTHPOBAHUIO HA
TPENPUITHIX TOCTUHHYHOTO
CeKTopa 8§ JacoB

st 3a0uHOM hopMBI 00yUeHUS

Ne Tema, TpynoeMKOCTb B Y4eOHO-MeTOAMYECKOE OOecTIeYeHne
n/n aKaj. .

1 [Ipenmert, 3a1a4u, METOIBL, OcHoBHas1 JiUuTEpaTypa
0a30BbIE€ IOHATHS U 3Ha4YCHUC,
dynkumnn pecypcocoepexenmus, 1. bo6oBuu b. b. Ynpasnenue orxogamu: YuebHoe
CBA3b C IPYrUMH AucHuIIIMHAMY, | rrocobue / b.b. bo6oBuu. - 2-e u3a., ucrp. u xom. - M.:
KHaCCIngKaHM pecypeos I ®opym: HUL MTHO®PA-M, 2015. - 104 c.

STI0CODOB PECYpCODCP CHEHIIA. http://znanium.com/bookread2.php?book=492711
Kanactps! pecypcoB. @akTopsl,

TOZXOb1 H TIPHHIIHITEI 2. Kongparses B. B. Opranusanus 3HeprocoepexeHus
4aCOB EBPA3: Yue6Hoe mocodue / [Tox pen. Konaparses B.B. -

2 OCHOBHbIE H aJIbTePHATHBHbIE M.:HUIl UHOPA-M, 2017. - 108 c.

HCTOYHHUKH JHEPIUH. http://znanium.com/bookread2.php?book=599254
Homyctnmere, paspemenHbie, 3. Mapxoukwut#i, 51.JI. OCHOBBI PKOJIOTHHU U
ONTUMAJIbHBIC U PAllUOHAJIbHBIC o .
N sHeprocOepexkeHus [ DNeKTPOHHBIN pecypce]:

Harpy3KH U BO3AEUCTBUS (HOPMBI .
W IpEIeNsI) B yue0.nocobue. Munck: Beimiimas mkona, 2014. 287 c.
pecypcochepekeHun http://znanium.com/bookread2.php?book=509530
TOCTHHUYHBIX IPEANPUATHH. 4. OCHOBBI IPUPOIOTIONBL30BaHUS: Y ueOHOe mocodue /
q%"PMH KOHCCpBALH, N.YO. I'puropsesa. - M.: HUL] MTHOPA-M, 2014. 336 c.
g CPEACIIIL 1 OXPAMBI PECYPCOB | hitp://znanium.com/bookread2.php?book=459890

TXObI, BTOPUIHOE
PECYDCOTIOINB30BAHKE H JonoHuTe/ILHAS IUTEPATypPa
pecypcocbepexeHue.
Mer01010mHIeCKHE 1 1. DHeprocbepekeHue B KHUIUIITHO-KOMMYHAIBHOM
npakTHuecKUe HX ocobennoctn. | XO3SHCTBE: YueoHoe mocodue / B.A. Komkos, H.C.
12 yacor Tumaxoga. - 2-e u3a. - M.: HULl UTHOPA-M, 2015.

4 VY CTOWYMBOE, OTBETCTBEHHOE 1 http://znanium.com/catalog.php?bookinfo=411335
IKOJIOTHYHOEPECYpPCOToNb30Banne | 2. JKOHOMHKA MPUPOIONIONIB30BaHus: YuebHoe mocobue /
¥ pecypcocoepekenue. O.C. IllumoBa, H.K. CokonoBckuii. - 2-e m3a. M.: HUL]
CHCTeMHBIH U CHTyaTHBHBIN NH®PA-M. 2014. 272 ¢
HOIXOBI B PECYPCOCOEPEKEHHUH ) L ) ) .

FOCTHHHYHBIX TpENpUsTHiL. 10 http://znanium.com/bookread2.php?book=404734
4acoB 3. Meronuyeckue  yKa3zaHUs 1O  BBHITIOJHEHHIO

5 [TonsiTHE U CTPYKTYpa peCypCcHOI0o CaMOCTOSITEILHOMI pa60TBI CTYACHTOB IO JOUCHUIIIIMHE
norenmuana. Mertosuku oueHkn | «OCHOBBI 9HEProCOEPEKEHUS U IHEPTOIYPEKTUBHOCTIY.
PeCYPCOB i pecypeochepeikeriti B | Cryniepyeckuii nopran PIYTuC. http://students.rguts.ru/
TOCTHHUYHOM OU3HECE »

10 4acos 4. XpecromaTusi (KOHCIIEKT JIEKIUH) MO JUCIUTIIIMHE

) CyLHOCTD 1 0COBEHHOCTH «OCHOBBI PHEPTOCOEPEIKECHHS U YIHEPT0IPHEKTHBHOCTH.
pecypcocbepexenus npuponnsix | Ctymendeckuit mopran PI'YTuC. http://students.rguts.ru/
pecypcos: aTMochepHo- 5. KO.J. Cubukumn, M.}O. Cubuxun. TexHomOTHS
K”“MaT;‘IQCK“X’ SHEProcOepeKEeHHsI. M.: dopywm, 2010.
oporpa €CKHUX, T€0JIOTHYECKHUX, .

POTPAQHHICCKIX, TEONOTHICCKIX, | ttp://www.znanium.com/bookread.php?book=214732
THAPOJOTHYCCKUX U
Gromorndecknx 10 4acos 6. T.B. AnuapoBa, M.A. Pamesckas, E.J[. Crebynosa.
9 CylHOCTh U 0COGEHHOCTH DnekTpocHaOXKeHHuEe M AJIEKTPOOOOpYyIOBaHUE 3JaHUN U

pecypcocOepexeHus B
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MIPUPOJIHBIX TEPPUTOPHATBHBIX
KOMIIJIEKCOB U CHCTEM 8
4acoB

10

CyniHocTs 1 0COOEHHOCTH
pecypcocOepexeHus
0O0IIIECTBEHHBIX PECYPCOB!
KYJIbTYPHO-HCTOPUYECKUX,
COLIMAJIbHBIX, DKOHOMHYECKHX (B
T.4. HHPPACTPYKTYPhI U TPYIOBBIX
peCypCoB), MOJIUTHKO-IIPABOBBIX,
WHPOPMANOHHBIX,
TEXHOJIOTHUCCKUXH B
TOCTUHUYHOM OH3HECE 10
4acoB

11

ITpocrpancTBO U reorpaduueckoe
MIOJIOKEHHE KaK pecypc,
CYIIHOCTh ¥ OCOOCHHOCTH UX
cOepexeHHs Kak pecypca.
[TpocTpaHCTBEHHBIE CUCTEMBI U
pecypcocbepexeHue.
I'eorpaduueckue n
APXUTEKTYPHO-TUIAaHUPOBOYHBIC
HOAXO.BI B pecypcochepexeHnu 6
4acoB

12

CyIIHOCTh, QYHKITUH, ICTOYHUKH,
HOTPEOUTEIH, TPAH3UTEPHI
SHEPrHH, 0COOEHHOCTH
sHeprocoepexenus. [IpobneMsl
SHEprocOepeeHus U —
MOJIb30BaHUs. «YMHBIH JOM» H
9KO-I0M. DHEPro3(h(HeKTHBHOCTH
3/1aHUH, COOPYKEHUHN U
obopynoBanus. UHXHHUPUHT B
TOCTHHUYHOM OM3HECe
DHeproayaut rOCTHHUYHOTO
npeanpusaTus. 16 dacos

13

CyIIHOCTh, IPUHINIIBI, METOBI U
MOJIXOMBI K
pecypcocOeperaroremy
IIPOEKTHUPOBAHUIO Ha
HIPEANPUATUIX TOCTUHHYHOTO
cexkTopa 8 4acoB

coopykennii: Yueonuk. M.. ®opym: HUIl Hudpa-M,
2012. - 416 C.
http://www.znanium.com/bookread.php?book=326458
7. AM. Adonun, FO.H. Ilaperopoaues, A.M. Ilerpona,
C.A. [IlerpoBa. DOHeprocOeperarommue TEXHOJIOTUA B
NPOMBIIIIEHHOCTH: Y4eOHoe nocobue. M.: @opym, 2011,
- 272 C.
http://www.znanium.com/bookread.php?book=201749
8. TexHONMOTHUS TBEPABIX OBITOBBIX OTXOJOB: YUEOHUK /
JLA. Illy6o, M.E. CraBpoBckuii, A.B. Omneiinuk; HII
"Vaukom Cepsuc". - M.: Ansdpa-M: UTHDOPA-M, 2011. -
400 c.: un.; 60x90 1/16. - (TexHONMOTHYECKUN CEpPBHUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnonorust otxonoB: YueOnuk / JL.S. Ily6os, M.E.
CraBposckuii, A.B. Oneitnuk. - M.: Anpdpa-M: UHDPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. [loreHuman u opraHu3anusl pa3BUTHUSA
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[TopTtan

«QHepro.ruy -

OHeprodPpheKTUBHOCT U

sHeprocoOepexenue: portal-energo.ru

7. ®oHJ OLEHOYHBIX CPEACTB JIf MPOBeAeHUs TEeKylleid M MPOMeKYTOUYHON aTTecTauuu
00y4aroImuXCcH Mo JUCUMILIIMHE (MOTYJII0)

7.1. IlepedyeHb KOMIETEHUMHA ¢ YKa3aHUEM

OCBOEHHSI 00pa30BaTeILHON MPOrPaMMBbI

3TanoB HX (oOpMHPOBAaHUS B MHpoIecce

Ne HMupekc Copnepxanue Pazgen B pesynbrare uzydenus pazziena AUCLUILIIHHBI,
il KOMIIC- KOMIICTCHIIH JHUCHUIIINHEIL, 06ecneananmero (bOpMPIpOBaHI/Ie KOMIICTCHIIH
TCHI WU, (I/IHZ[I/IKaTOpa 06ecnqu/IBa}0m (I/IH,HI/IKaTopa JOCTHUKCHUSA KOMHeTeHHI/II/I) 06y‘{3}0H1P[fICﬂ
HHOWUKATO JOCTUKCHUA WM TaIbl JOJDKCH!
pa KOMHeTeHHI/II/I) (l)OpMI/IpOBaHI/Ie 3HaTh YMETH BJIagCTh
JOCTHKCH KOMIICTCHIIMH
s (mHOUKaTOpa
KOMIICTCH JOCTHXKCHUA
1145051 KOMITETEHITHH )
1 | [IK-7.2 PazpabaTteiBaet Bce 610ku OCHOBHBIE U | IPUMEHATH - MeToAamMHu
TOCTHHUYHBIC nepeaoBbIe WHHOBAIIMOHHEIC pecypcocbe
MPOAYKTEI TEXHOJIOTHH TpeOOBaHUS  TIO | PEXKEHHUS,
TYpPHUCTCKO- pecypcocbepe | pecypcocOepekeH | HaBBIKAMU
TOCTHHUYHBIX KEHUS U0 npu | TOUCKa |
KOMILIEKCOB Ha TOCTHHUYHBIX | pa3paboTKe HOBBIX | NMPUMEHEHU
OCHOBE MPEenNnpUsITUH, | TOCTHHUYHBIX o
COBPEMEHHBIX MPOLEeayPHI MPOAYKTOB MHHOBAIINO
TEXHOJIOTHA, B SHEproayanTa HHBIX
TOM YHCIIC MPEIPUITHI pecypcocoe
pecypcocbeperaro cdepsl peraromux
1111504 TOCTETIPUUMCT TEXHOJIOTH
Ba u i B chepe
00IIECTBEHHO TOCTETIPUU
IO IUTAHUS MCTBa U
o011ecTBeH
HOT'O
MTUTaHHS

7.2. Onucanue nMoKa3arejel 1 KpUTepreB OLIEHMBAHUS KOMIIETEHIMI HA Pa3HbIX ITanmax
ux (popMupoOBaHMS, ONIUCAHNE IKAJ OLleHUBAHUS

PesyabTaT 00yuenus mo Iloxa3aTtensn Kpurepnii JTamn 0CBOCHHS
JUCHMILIMHE OLICHUBAHMNSA OLICHUBAHMNS KOMIIETEHI[MH
3HaHHE OCHOBHBIX U Pemienne 3HaHue OCHOBHBIX U
N . | 3akperuienue
MEePEAOBBIX TEXHOIOTUN MPaKTHYECKUX TepeIoBBIX TEXHONOTHH | 0 |
eCcypcocOepeKeHus 3aJJaHui ecypcocOepeKeHus
pecyp P A ’ peeyp P pa3pabaTsiBaTh
TOCTHHUYHBIX TectupoBanue, TOCTHHUYHBIX
N N TOCTUHUYHBIC TPOAYKTHI
MPEPUITUH, penieHue MPEPUITHH,
MIPOIETYPHI CHUTYallMOHHBIX MIPOLIEAYPEI TYPHCTCKO-TOCTHHIIHBIX
315)6 rog p,III/ITa 3aﬂZq elIeHue 356 rog pﬂma KOMIITICKCOB Ha OCHOBC
i} eljm IZS[TI/II\/'I ctheprr KeﬁCO,ISII))IX 3aJaHuN o ell)IH IZHTI/H‘/'I chepbl COBPCMCHHBIX
peanp P > Peanp p TEXHOJIOTHI, B TOM
TOCTENPUUMCTBA U KOJUIOKBUYM, TOCTENPUUMCTBA qree
oOmectBeHHoro muraunsa | OTBETHI HA 00ILIECTBEHHOT O
pecypcocoeperaronmx
MMMCHEMEHHBIE MMUTAHUS .
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YMeHue npuMeHsTh 3a7aHus YMeHue npuMeHsITh
MHHOBAIMOHHEIE MHHOBAIIHOHHEIE
TpeOOBaHUS 110 TpeOOBaHUS 110
pecypcocOepeKeHHIO pecypcocoepekeHUI0
pH pa3pabOTKe HOBBIX pH pa3pabOTKe HOBBIX
TOCTHUHUYHBIX TPOTYKTOB TOCTHHHYHEIX
Brnanenue Mmetogamu MPOIYKTOB
pecypcocoepexeHus, Bnanenue Merogamu
HaBBIKAMM TIOMCKA U pecypcocoepekeHus,
MPUMEHEHUS HaBBIKAMH IIOMCKA U
MHHOBAITMOHHEIX MIPUMEHEHUS
pecypcocOeperarnmx MHHOBAITHOHHEIX
TEXHOJIOTHI B cdepe pecypcocoeperaronmx
TOCTENPUAMCTBA U TEXHOJIOTHI B cdepe
OOIIIECTBEHHOI0 ITUTAHUS rOCTENPUUMCTBA U

00I1IECTBEHHOTO

MUTAHUA

Kpurtepun u mkaja oneHHBaAaHUS 0CBOCHUS 3TANOB KOMIIETEHINH HA TPOMEKYTOYHOM
aTTecTaluu

Jlnia onucaHus moka3aTeneld U KpUTepHeB OLEHUBAHUS KOMIIETEHLIUMH Ha pa3HBIX 3Tarax
uX (OPMHPOBAHUS MO AUCHUIUIMHE M OINUCAHMUA IIKaJl OLEHUBAHWS NPUMEHSETCS €IMHBIN
noaxon B ¢opmare bPT, koTopas mpeaycMaTpruBaeT eIUHbBIE YCIOBUS KOHTPOJIA.

Jlnist OIIeHKHM Y4eOHBIX TOCTHKEHUN O0YYaIOUIMXCSl UCHOJIb3YeTCsl OaIbHO-pPEHTHHIOBAs
TEXHOJIOTHS, KOTOpasi OCHOBaHAa Ha €JUHBIX TPeOOBaHHUSAX K CTyJIEHTaM, MPEANoJaraiolliux B
npolecce U3ydyeHHs! JUCHUILUTUHBI TPOXOKIeHHE (PUKCHPOBAHHOTO KOJIWYECTBA MEPONPHUATHIHA
TEKYIIEr0 KOHTPOJIS YCIIEBa€MOCTH.

BannpHO-peHTHHIOBasi TEXHOJIOTUSI OLIEHKH YCIIEBAEMOCTH CTYIEHTOB Oaszupyercs Ha
CIEIYIOIUX MPUHIUIIAX:

* peanu3anil KOMIIETEHTHOCTHOTO TIOAXO0Ja K pe3ysibTaTaM Oo0y4deHHs B 0Opa30BaTEIbHOM
polecce;

" UHIUBHIyaJIH3alii 00yYeHHUS;

* MOJYJIbHOM IMPHUHIIUIE CTPYKTYpPUPOBaHUS Y4eOHOTO Mpoliecca;

* BAPHATUBHOCTU ()OPM KOHTPOJIS U THOKON MOJIENTN OLICHUBAHUS YCIIEBAEMOCTH CTYACHTOB;

* OTKPBITOCTH MPOLIETYp KOHTPOJIS U PE3yIbTATOB OIICHKU TEKYIIEH YCIIeBaeéMOCTH CTYIEHTOB;

* @IMHCTBA TPEOOBaHUI, MPEIBIBIAEMBIX K pPadOTEe CTYIEHTOB B XOJE OCBOEHHS MPOTPAMMBI
JUCIUIIINHBI,

* CTPOroM  COOJIOJIGHUH  HCHOJHHUTENbCKOM  MUCHMIUIMHBI ~ BCEMH  YYaCTHHKAMHU
o0pa3oBaTenbHOTO Mpoliecca.

BbannpHO-pedTHHIOBasi cucTeMa IMpeaHa3HaueHa ISl MOBBIIICHUS MOTHUBALMHU y4eOHOU
NESATENIbHOCTH CTYIEHTOB, IJIsi OOBEKTUBHOCTH U JOCTOBEPHOCTH OLEHKHM YPOBHS HX
NOATOTOBKM M HCIIOJIB3YETCS B KAuyeCTBE OJHOIO M3 DJIEMEHTOB YIpaBICHHUS y4eOHBIM
npoueccoM B yHuBepcurere. [lomydyeHue OayuioB MO3BOJSET CTYAEHTaAM YETKO MOHMMATH
MeXaHU3M (HOPMUPOBAHMS OLEHKH MO TUCIHMIUIMHE, YTO UCKIIOUUT KOH(DIUKTHBIE CUTyalluu
OpU TOJIyYEHUHU MTOrOBOM OLIEHKHU; OCO3HABaThb HEOOXOJUMOCTb CHCTEMAaTUYECKOW U
peryiasipHOil paboThl MO YCBOCHHMIO y4eOHOrO Marepuana; CTUMYJIHPOBATh CaMOpPA3BUTHE U
caMmoo0Opa3oBaHHE.
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PeiiTrHTOBas OlIEHKA CTYICHTOB IO JUCHUILIHHE onpenensercs mo 100-6ammpHol mKkane
B ceMmecTtpe. PacmpeneneHue O0ayyioB pPEUTUHTOBOW OLEHKM MEXIYy BHIAMHU KOHTPOJIS
YCTaHABIUBACTCS B CICAYIOIIEM COOTHOIICHHUU:

- moceneHre yaeOHbIX 3aHATui (max 30 6amioB)
- TeKYIIUH KOHTPOJIb ycrieBaeMOocTH (max 70 6ayuioB), B TOM YHUCIIE:
1 3aganue Tekymero KoHTposst (max 10 6amios)
2 3amaHue TeKyniero KoHTposst (max 10 6ansos) max
3 3ajaHue TeKymero KOHTposs (max 10 6amios) 100 6ans10B
4 3aaHMe TEKYIIETo KOHTPOJs (max 35 6ayioB)
OOHYCHbIE pEHTHHTOBbIE OalIbl 32 AKTUBHOCTD Ha 3aHATUSAX IO
UTOraM cemecTpa (max 5 6ayioB)

Ilocemenne ekt (3a MCKIIOYEHHWEM IOTOYHBIX) M IPAKTUYECKUX 3aHATHH
OLICHMBAETCA HAKOIUTEIbHO CJIEAYIONIMM O00pa3oM: MaKCHMalbHOE KOJMYECTBO OaJlioB,
OTBOJUMBIX Ha yderT mnocemaemoctu (30 06amioB), HETUTCS HA KOJIMYECTBO JeKnui (3a
UCKJTIOYEHHEM TOTOYHBIX) M MPAKTUYECKUX 3aHATHH 1o aucuuiuinHe. [lomydyeHHoe 3HaueHue
oTpesieNsieT KOJIN4YeCTBO 0a/IoB, HAOMPAEMBIX CTYACHTOM 3a MOCEIICHUE OHOTO 3aHATHS.

OreHka ycrieBaeMOCTH BBICTABIISECTCS 3a BBIMOJIHEHHE 33JaHUM TEKYIIEro KOHTPOJIS IO
muciumuinHe. Becero B cemectpe 4 MepoOIpHATHS TEKYIIEro KOHTpossd (4 «KOHTPOJIBHBIX
TOUYKH»), IPUYEM BBIMOJTHEHHE BceX 4 3aJaHUil TEKYIIEro KOHTPOJS SBISETCS 00sA3aTeIbHBIM
JUISL CTYZIEHTA.

Pe3ynbrarthl TeKyliero KOHTPOJS YCIHEBA€MOCTH YUUTBHIBAIOTCS TPU BBICTABICHUU
OLICHKH B X0J1€ TPOMEXYTOUYHOM aTTEeCTalUH.

Jnst momycka K MPOMEXKYTOUYHOW aTTeCTAllMi OOYYaIONIUUCS JOJKEH BBITTOJHUTH BCE
MEPONPUATHS TEKYHIETO KOHTPOJIS M0 AMCLUILIMHE (HE MMETh 3aJ0JDKEHHOCTEH MO TeKyluen
KOHTPOJIIO YCIIEBAEMOCTH) U HAOpaTh B OOIIEH CII0KHOCTH HE MeHee 51 Oarra.

IlepeBon peHTHHrOBBIX OallIOB B MTOTOBYIO S5 — OaJUIbHYI0 UIKAJIy OLEHKY
OCYIIIECTBIISIETCS] B COOTBETCTBHUH C TaOJIUIIEH.
ISS;UIJIH ABTOMaTHYECKAS OIICHKA BaLILL ISS;UIJIH O61was
3a cymma | Mrorosas ouenka
CEeMECT | 3aueT | PK3aMEH ’K3aMe
p 3auer | OaoB
90-100* | 3auer | 5 (OTIAMYHO) - - 90-100 | 5 (oTau4HO)
71-89 | 4 (xopor0)
-8O* - -
71-89 3auer | 4 (XopoIo) 0-20 90-100 | 5 (oTmmumo)
3 51-70 | 3 (YAOBIETBOPHUTEIBHO)
51-70*% | 3auet | (yIOBIETBOPHUTEIBHO | - 0-20 71-89 | 4 (xopor0)
) 90 5 (oTIM4HO)
50 m| o on 50 wm ? )
VeHee JIOTYCK K 3a4€eTy, 9K3aMEeHy | - - veree | (HEYAOBIETBOPHTENLHO
, He3a4eT

* IpU yCIIOBUU BBITIOJIHEHUS BCEX 3aJaHUN TEKYILIETO0 KOHTPOJIS yCIIeBaeMOCTH
Buasbl cpeacTB oneHMBaHNsl, IPMMEHsAeMbIX NMPU MPOBEeJeHUN TEKYIIero KOHTPOJS

U IIKAJbl OLeHKH YPOBHSl 3HAHWH, YMEHUIl M HABBIKOB NPH BBINOJHEHUH OTHAEJbHBIX
¢opMm Tekymero KOHTPOJIst
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Cpeocmeo oyenusanus — KOTITOKBUYM

IIIkaja oueHKU YPOBHS 3HAHWH, YMEHUI U HABBIKOB

oue KpuTepuu oneHuBaHust IMoka3aTe/n oueHUBAHHSI
HKa
— MTOJTHO PacKphITO — OO6yuarommiics
coJiepKaHue MaTepHaa; MOKAa3bIBaeT BCECTOPOHHHE u
— MaTepuan U3JI0KEH | TTyOOKHEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONPEACICHHON JIOTMYECKOW | MaTepuana,
MOCJIeI0BATENLHOCTH; — YBEPEHHO
- MPOJIEMOHCTPUPOBAHO OpUEHTHpYETCS B  NPOOJIEMHBIX
CUCTEMHOE u riyookoe 3HAaHWE | CUTYaIUsX;
MIPOrpaMMHOTO MaTepHaia; — JEMOHCTPUPYET
- MOKa3aHo YMEHHUE | CTIOCOOHOCTD IPUMEHSATh
WJUTIOCTPUPOBATH TEOPETHUYECKHE | TEOPETUUECKUE 3HAHMS NI aHAIM3a
MOJIO)KEHUSI  KOHKPETHBIMH ~ IIPUMEpaMH, | IPAKTUYECKUX  CUTyallMd, Jearh
MPUMEHSTh UX B HOBOM CUTYaIlUH; MPaBUJIbHBIE BBIBOJBI, MPOSBISET
— TIPOEMOHCTPHPOBAHO TBOpUYECKHE CHOCOOHOCTH B
YCBOCHHE panee U3y4YEeHHBIX | IOHUMAHWH, H3JI0KCHUHN u
¢ (5», COIYTCTBYIOLINX BOIIPOCOB, HUCITOJIB30BAHUN IIporpaMMHOro
9-10 6amios | CPOPMUPOBAHHOCTD u YCTOMYMBOCTH | MAaTCpHUaa;
KOMITETEHIINH, yMEHHUI U HAaBBIKOB,; - MOATBEPKIAET
— OTBET IIpO3ByYal IIOJIHOE€ OCBOCHHC KOMHGTCHHHﬁ,
CaMOCTOSTEIbHO, 0e3 HABOAALIMX | IPEAYCMOTPEHHBIX IIPOrPaMMON
BOIIPOCOB;
- MIPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTh ~ TBOPYECKHU MPUMEHSITh
3HaHUE TEOPUH K pELIeHUIO
po¢eCCHOHANIBHBIX 33]1aY;
- JOMyIEHbl OJHA — [BE
HETOYHOCTHU npu OCBEIICHUHT
BTOPOCTETIEHHBIX ~ BOIPOCOB,  KOTOpBIE
WCIIPABJISIIOTCS IO 3aMEYaHUIO0
— BOIPOCHI U3JIaraloTcs — oOyuaromuiics
CUCTEMAaTHU3UPOBAHO U MOCIIEI0BATENbHO; MOKAa3bIBACT MOJIHOE
- MIPOJIEMOHCTPUPOBAHO 3HAHUENPOTrPAaMMHOTO  MaTepHaa,
yYMEHHE aHaJIM3UPOBaTh Marephall, OJHAKO | OCHOBHOM WIOTIOJTHUTETLHOM
HE BCE BBIBOJIbI HOCSAT apryMEHTUPOBAHHBIHN | JINTEPATYPHI;
U JIOKa3aTeJIbHbIN XapaKTep; — JTAeT TOJHBIE OTBETHI
— OTBET  YJOBJIETBOPSET B | HA TEOPETUYECKHUE BONPOCHI OHMieTa
OCHOBHOM TpPEOOBAaHUSAM Ha OLEHKY «5», HO | U JIONOJIHUTCIIBHBIE ~ BOIPOCHI,
«“@», MIPU 3TOM UMEET OAUH U3 HEJJOCTATKOB: JOITyCKast HEKOTOPhIE HETOYHOCTH,
7-8 banos — a) B U3I0XCHHU JOIYIIEHBI - HPaBUIILHO
HeOospIIMe MpoOeNbl, HE HWCKa3WBIIME | IPUMEHSCT TEOPETUIECKHE
coJiep>KaHue OTBETA; MOJIOKEHUS K OLEHKE MPaKTUYECKUX
— 0) IONylIeHbl OAMH — JBa | CUTYallHii;
HEJI0YeTa TMPU OCBEIIEHHH OCHOBHOTO - JTEMOHCTPUPYET
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ColepKaHUsl OTBETAa, MWCIPABICHHBIE TIO
3aMEUYaHMIO IPENoAaBaTEeNs;

B) JONYUICHBI OLIMOKAa WU
Oosee IBYX HEIOYETOB MPH OCBELICHUU
BTOPOCTENIEHHBIX  BOIIPOCOB,  KOTOpBIE
JErKO  HUCHPABIAIOTCA IO  3aMEUYaHUIO
[IPEeno1aBaTesis

OCBOCHHS

LEJIOM
OCBOCHHE
IIPEYyCMOTPEHHBIX

XOPOLIUIA
Marepuaia
MTOATBEPKIAET
KOMIICTEHITHH,
MPOTrPaMMOit

YpOBEHB
u B

«3»,
5-6 6amioB

HETIOJTHO
HETIOCIIeIOBATEILHO
colepKaHHe MaTepHaa,
ob1ee MOHUMAaHHe BOIIpOCa U
HPOJICMOHCTPUPOBAHBI yYMEHHUS,
JIOCTAaTOYHbIC ISl JAIbHEHIIEr0 YCBOCHUS
MarepHania;

WIn
PacKpbITO
HO IIOKa3aHO

YCBOECHBI OCHOBHBIE
KaTeropu MO  paccMaTpuBaeMOMYy U
JOTIOJTHUTEIbHBIM BOIPOCAM;

WMEJINCh 3aTPyJHECHUS WIN
JOMYIIEHbl  OMMOKH B  ONpeAcliCHUU
MOHSTUH, WCIOJb30BAHUM TEPMHUHOJIOTUH,
HCIPABJIEHHBIE rmocie HECKOJbKHUX
HaBOJSIIUX BOIIPOCOB;

NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  MaTephaja  BBISBICHA
HEJ0CTaTOYHas c(hopMUPOBAHHOCTH
KOMIICTCHIIMM, YMEHUMH UM  HABBIKOB,
CTYICHT HE MOXXET MPUMEHUTh TEOPUIO B
HOBOW CHUTYallUH;

MPOAEMOHCTPUPOBAHO
YCBOEHME OCHOBHOM JINTEPATYPHI

oOyyJaroruiics
MOKa3bIBAaET 3HAHWE OCHOBHOTO
Marepuaia B o0beme,
HEOOXOJAUMOM JUISL  TIPEICTOSIICH
npoeccnoHaABbHOMN IeSTENbHOCTH;
npu OTBETE Ha
BOIIPOCHI ounera u
JIOTIOTHUTEIPHBIE ~ BOINPOCHI  HE
JOMyCKaeT TpyObIX OIIMOOK, HO
UCTIBITHIBACT 3aTpyJAHCHUS B
MOCJIeIOBATEIIbHOCTH 170
U3II0KEHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTh
MPUMEHATh TEOPETUUYECKUE 3HAHUS
TUTSE aHaymza MPAKTUYECKUX
CUTYaLH;

— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
MPEAYCMOTPEHHBIX MPOrpaMMoOi Ha

MUHUMAaJIbHO JOMYCTHMOM YPOBHE

«2»
1-4 Gara

HE  PacKphITO  OCHOBHOE
coJiep;kaHue yueOHOTro MaTepuana;
OOHapy)KEHO HE3HaHUE WIH
HEMOHMMaHWe Oonbllell wiu Hauboee
BaYKHOW YacTH yueOHOTo MaTepuana;
JOTTYIIEHBI OILIINOKH B
OIIPEACIICHUU IIOHATHUH, npu
UCIOJIb30BAaHUN TEPMHUHOJIOTHH, KOTOpPbIE
HE  UCOpPaBIEHBI  TOCIE  HECKOIbKHUX
HaBOJSIIUX BOIIPOCOB.

HE chopMHUPOBAHBI
KOMITETEHITNH, YMEHHSI U HABBIKH.

oOyJaronuiicss uMeer
CYIIECTBEHHBIC TPOOEIBI B 3HAHHSIX
OCHOBHOT'O y4eOHOTO Marepuaja 1o
JMCIUILITHHE;

crocoOeH
nu

HE

apryMEHTHPOBAHO
MOCJIEZIOBATENbHO  €r0  M3Jararh,
JOMyCKaeT rpyOble OMMUOKH B
OTBETaX, HEMPAaBWIFHO OTBEYAaeT Ha
3aJaBacMble BOIIPOCHI WIn
3aTPYJHSETCS C OTBETOM;

HE MOJTBEPIKIACT
OCBOCHHE KOMIIETCHITUH,
PEAYCMOTPEHHBIX ITPOTPAMMO

Cpeocmeo oyenusanus — Kelicol
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OENEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIXETHOE OBPA3OBATE/IbHOE

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET

CMK PI'YyTUC
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

Aucm 32 uz 102

TYPU3MA V1 CEPBUCA»

IIIkana oumeHKW YPOBHS 3HAHWH, YMEHHd W HABBIKOB TIIPpM pelleHMH KeilcoB

(cMTYyauUMOHHBIX 3a/1a4)

IIpenen 30 MuH.
JJINTEJbHOCTH
KOHTPOJIs
Kputepun — ObUIO CHOPMYTUPOBAHO W MPOAHAIM3UPOBAHO OOJBITUHCTBO
OLIEHKH mpo0JieM, 3AI0KEHHBIX B Kelice (3amade);
— OBUTH TIPOJICMOHCTPUPOBAHBI AJCKBATHBIC AaHAUTHYCCKUE METOJBI
npu paboTe ¢ nHpopManuei;
— OBUTM WCIIONIb30BAHbI JIOTIOJHHUTEILHBIE UCTOYHUKHM HH(pOpPMAIUU
JUISL peTeHus Keica(3amaqmn);
— OBUTH BBITIOTHEHBI BCE HEOOXOIMMBIC PacUeThl;
— TIOATOTOBJICHHBIE B XOAE pEIIeHHs Keica JOKYMEHTHI
COOTBETCTBYIOT TPEOOBAHUAM K HUM I10 CMBICITY U COJCPIKAHUIO;
— BBIBOJII 00OCHOBAHBI, apI'YMEHTHI BECOMBI,
— cpaenmaHbl COOCTBCHHBIC BBIBOJBI, KOTOpHIC OTIUYAIOT JaHHOE
peleHne Kerca OT APYruxX pelieHui
Iloka3aTenn Mmax 10 6ammoB
OIIeHKH
«5», ecoim (9 — MOJIHBIA, OOOCHOBAHHBI OTBET C NPUMEHEHHUEM HEOOXOIUMBIX
10) 6ansoB HMCTOYHUKOB

«4», ecmu (7 -
8) 6ami0B

HETIOJTHBIN OTBET B 3aBUCUMOCTH OT NMPABUJIBHOCTH U IMOJTHOTHI OTBETA!

- He OBUTH BBHITIOJIHEHBI BCe HEOOXOJIMMbIC PACUETHI;

- He ObUIO CHOPMYJIHUPOBAHO U MPOAHATHUIUPOBAHO OOJIBIIUHCTBO
po0JIeM, 3aI0)KCHHBIX B KEHCe;

«3», ecam (5 —
6) 6am10B

HETIOJTHBIN OTBET B 3aBUCHMOCTH OT NMPABHWJIBHOCTH U IOJHOTHI OTBETA!

- He OBUIM TPOJEMOHCTPUPOBAHBI aJIEKBATHBIC AHATMTHYECKIE
METO/BI ITpH paboTe ¢ nHpOopMaLueii;

- He OBUIM IMOJATOTOBJICHHBIC B XOJI¢ pEIICHHs Kelica JOKYMEHTHI,
KOTOPBIE COOTBETCTBYIOT TPEOOBAaHUSAM K HAM IO CMBICITY U COACPKAHHMIO;

- He ObuIM cAenaHbl COOCTBEHHBIC BBIBOIBL, KOTOPBIC OTIMYAIOT
JTAHHOE pEelIeHNe Kelca OT IPYruX pelIeHUH

Cpedcmeo oyenuganus — TPEHUHT

IIIkaja oueHKU YPOBHS 3HAHWH, YMEHUI U HABBIKOB

Kpurtepun oueHuBanus 0aJJIbI

CTyneHThl  MPOJIEMOHCTPUPOBAIIH,
4TO YCBOSIEMBIit Marepua MOHSAT
(TpuBOIMITHCH JTIOBO/IEI, 00BsSICHCHMS,
JTOKAQ3bIBAIOIIINE 3TO)

3-2-1-0

CTyneHTsI MOCTHUTIIH CMBICIT
U3y4aeMoro Mmarepuana (MOTYT BBICKA3aTh
BepOajIbHO,  YETKO M  SICHO,  WIJIH
KOHCTPYHPOBATh HOBBIH CMBIC], HOBYIO
TIO3UIIHIO)

3-2-1-0

CTyIeHTBI MOTYT COTJIaCOBaTh CBOIO
HO3ULMI0O WM JICHCTBUS  OTHOCHTEIIHHO
00CyX1aeMOi MPoOIeMbI

3-2-1-0
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OENEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIXETHOE OBPA3OBATE/IbHOE
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET

CMK PI'YyTUC

TYPU3MA "1 CEPBUCA» Auem 33 us 102
CTyneHTsl  TPOACMOHCTPHPOBAIU 1-0
YMEHHME JaBaThb YETKUM W OJHO3HAYHBIN
OTBECT
Cpeocmeo oyenusanus —IIpakTuueckas 3agayva.
Illkana oneHKH YPOBHSI 3HAHUI, YMEHMIl 1 HABBIKOB
oire Kpurepun oueHuBanus IMoka3zaTesin oueHUBAHUSA
HKa
— TTOJTHO PacKphITO — OO6yuarommiics
COZIEp/KAaHUE MAaTEpUAIIa; MOKAa3bIBAET BCECTOPOHHUE u
- Marepual W3JI0KEH | TIIyOOKHE 3HAHHWS TPOrPaMMHOTO
rpaMOTHO, B ONPEACICHHON JIOTMYECKOW | MaTepuana,
MOCJIEA0BATEIBLHOCTH; - YBEPEHHO
- MPOAEMOHCTPUPOBAHO OPUEHTHUPYETCSI B  MPOOJIEMHBIX
CUCTEMHOE u rirybokoe 3HaHHE | CUTyalUsIX;
MPOTPaMMHOT0 MaTePHUAaa; - JEMOHCTPUPYET
- TMOKAa3aHO yMEHHUE | CIOCOOHOCTD MIPUMEHSTH
WUTIOCTPUPOBATH TEOpeTHYeCcKre | TCOPETUYCCKUC 3HAHUS /I aHalInu3a
HOJIOKCHUSI KOHKPETHBIMU ~ TIPHMepaMu, | IPAKTUYECKUX — CUTyalldi, Jienarh
MPUMEHSATh UX B HOBOM CUTYallUH; MPABUWIBHBIE BBIBOJIBI, IPOSIBIISIET
— IPOJEMOHCTPUPOBAHO TBOpUYECKHUE CIIOCOOHOCTH B
YCBOEHUE paHee U3y4YEeHHBIX | IOHUMAaHWH, HN3JI0KCHUHN 1
«5», COITyTCTBYIOIIIUX BOIIPOCOB, HUCIIOJIb30BaHUN mporpaMMHOr0o
9-10 6awos | CPOPMHPOBAHHOCTH " YCTOMYMBOCTH | MATEpHUaa;
KOMIIETECHIIUHM, YMEHUH U HAaBBIKOB; - ITOATBEPIKIAET
— OTBET npo3Bydai | HOJIHOE OCBOCHHUE KOMIICTCHITHM,
CaMOCTOSTENBHO, oe3 HaBoAdux | HPECAYCMOTPCHHBIX IIPOrPaMMOM
BOIIPOCOB;
- MPOAEMOHCTPUPOBAHA
CIIOCOOHOCTh TBOPYECKHU NIPUMEHSTh
3HAaHUE TEOpUHU K PELIEHHIO
po¢eCCHOHANIBHBIX 3a]1aY;
- JIOMYIIEHb OJHA — JIBE
HETOYHOCTH npu OCBEIICHUU
BTOPOCTENEHHBIX  BOMPOCOB,  KOTOPBIE
HCIPABJISIIOTCS 10 3aMEYaHUIO
- BOIIPOCHI M3J1araroTcs - oOyuaromuiics
CHUCTEMAaTU3UPOBAHO U MOCJIENOBATENBHO; MOKAa3bIBAET MOJTHOE
- MPOAEMOHCTPUPOBAHO 3HAHUENIPOTPAMMHOTO  MaTepuana,
YMEHHE aHAJIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM WJIOTIOJIHUTEIbHOMN
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHBIN | JIUTEPATYPHI;
Y I0Ka3aTeJIbHBIN XapakTep; - JTA€T TOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUUECKUE BOIPOCH OHieTa
OCHOBHOM TpPEOOBaHUSM HA OIEHKY «5», HO | K JOIMOJIHUTCIBHBIC ~ BOIPOCHI,
«@», IPU 3TOM UMEET OJINH U3 HEJIOCTATKOB: JIONYCKAasi HEKOTOPBIE HETOYHOCTH;
7-8 bannos — a) B W3JIOKEHUM JOIYLIEHbI — IIPaBUIILHO
HeOObpIIMe TPOOENbl, HE WCKA3WUBIIWE | IPUMEHSCT TEOPETUUECKHE
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OENEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIXETHOE OBPA3OBATE/IbHOE
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA V1 CEPBUCA»

CMK PI'YyTUC

Aucm 34 uz 102

coJiep)KaHUE OTBETA;

0) ImomymieHbl OJWH — JIBa
He/JoYeTa TMPH  OCBEIIEHHUH OCHOBHOTO
COJIEp’KaHUsl OTBETA, WCIIPABJIICHHBIC TIO
3aMeYaHUI0 TPEnoIaBaTels;

B) JIONYIICHBI OIMWOKA WU
0ojee ABYX HEIOYETOB IPHU OCBEIICHHUH
BTOPOCTETNICHHBIX ~ BOIPOCOB,  KOTOpBIC
JETKO  UCHPABISAIOTCS 10  3aMEYaHUIO
peroiaBaTess

MOJIOKEHUS K OLIEHKE MPAKTUYECKHUX
CUTYaLH;
- JEMOHCTPUPYET
YPOBEHB OCBOCHUS
n B IIEJI0M
OCBOCHHE

MPEeyCMOTPEHHBIX

XOPOILHH
MaTepuaia
MIOATBEPIKIAET
KOMIICTCHITUM,
[IporpaMMon

«3»,
5-6 6amioB

HETIOJHO
HETIOCIIeI0BATEILHO
colepKaHHe MaTepHaa,
ob1ee MOHUMaHHe BOIIpOCa U
HPOJIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTAaTOYHBIC ISl JAIbHEHIIEr0 YCBOCHUS
MarepHania;

WIn
PacKpbITO
HO IIOKa3aHO

YCBOECHBI OCHOBHBIE
KaTeropu MO  paccMaTpuBaeMOMYy U
JIOTIOJTHUTEIbHBIM BOIIPOCAM;

WMEJINCh 3aTPyIHECHUS WIN
JOMYIIEHbl  OMMOKH B  ONpeAcIeHUU
MOHSTUH, WCIOJb30BAHUH TEPMHUHOJIOTUH,
HCIPABJIEHHBIE rmocie HECKOJbKHUX
HaBOJSIIUX BOIIPOCOB;

NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  MaTepuaja  BBISBICHA
HEJ0CTaTOYHas c(hopMUPOBAHHOCTH
KOMIICTCHIIMM, YMEHUMHA W  HABBIKOB,
CTYICHT HE MOXXET MPUMEHUTh TEOPUIO B
HOBOW CHUTYallUH;

MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATYPHI

oOyyJaroruiics
MOKa3bIBAaET 3HAHWE OCHOBHOTO
Marepuaia B o0beme,
HEOOXOAUMOM  JUISL  TIPEICTOSIICH
npoeccroHaBbHOM e TEbHOCTH;
npu OTBETE Ha
BOIIPOCHI ounera u
JIOTIOTHUTEIPHBIE ~ BOINPOCHI  HE
JOMyCKaeT TpyObIX OIMOOK, HO
UCTIBITHIBACT 3aTpyJAHCHUS B
MOCJIeIOBATEIIbHOCTH 170
U3II0KEHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTh
MPUMEHATh TEOPETUUYECKUE 3HAHUS
JUTSL aHanu3a MIPaKTUYECKHUX
CUTYaLH;

— MOATBEPKIAET
OCBOCHHE KOMIIETCHITUH,
MPEAYCMOTPEHHBIX IPOTrPAMMON Ha

MHWHUMAJIbHO JOIMYCTHUMOM YPOBHC

«2»
1-4 Gara

HE  PaCKphITO  OCHOBHOE
coJiep;kaHue yueOHOro MaTepuana;
OOHapy)KEHO HE3HaHUE WIH
HEMOHMMaHWe Oonbllell wiIu Hauboee
BaYKHOW yacTH yueOHOTo MaTepuana;
JOTTYIIEHBI OILIINOKU B
OIIPEACIICHUU IIOHATHUH, npu
UCIOJIb30BAaHUU TEPMHUHOJIOTHH, KOTOpPbIE
HE  UCOPaBIEHBI  TOCIE  HECKOJIbKHUX
HaBOJSIIUX BOIIPOCOB.

HE chopMHUPOBAHBI
KOMITETSHITNH, YMEHHSI U HABBIKH.

oOyJaromuiicss uMeer

CYIIECTBCHHBIC MPOOEITBl B 3HAHUIX

OCHOBHOT'O y4eOHOTO Marepuaia 1o

JTUCIUIIINHE,

CITIOCOOCH
n

HE

apryMEHTHPOBAHO
MOCJIEIOBATENBHO  €r0  M3Jararh,
JOMyCKaeT rpyOble OmMMUOKK B
OTBETaX, HEMPAaBWIFHO OTBEYAaeT Ha
3aJaBacMble BOIIPOCHI WIn
3aTPYJHSETCS C OTBETOM;

HE MOJTBEPIKIACT
OCBOCHHE KOMIIETCHITUH,
PEAYCMOTPEHHBIX MTPOTPAMMO
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OENEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIXETHOE OBPA3OBATE/IbHOE
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA V1 CEPBUCA»

CMK PI'YyTUC

Aucm 35 uz 102

Cpedcmeo oueHusaHuUsi — KOMOMHUpOBaHHas — 2 Bompoca/l 3amada
s olleHHBaHMs BOIPOCOB

oue Kpurtepun ouennBanust Moka3aTesin olleHMBAHUSA
HKa
- IIOJIHO PacKpbITO - OOyuaronmiics
COJIEp’KaHUE MaTepUaa; MOKa3bIBAET BCECTOPOHHUE u
- Marepual W3JI0KEH | TTyOOKME 3HaHUS MPOrPaMMHOTO
rpaMOTHO, B ONPEACICHHOM JIOTMYECKOW | MaTepuaia,
MOCIE0BATEIbHOCTH; - YBEPEHHO
- MPOAEMOHCTPUPOBAHO OpUEHTHpPYETCI B  MPOOIEMHBIX
CHCTEMHOE " rirybokoe 3HaHUE | CUTYyalUsX;
MPOrPaMMHOI0 MaTepuana; - JEMOHCTPUPYET
- MOKa3aHo yMEHHUE | CIOCOOHOCTD MIPUMEHSTH
WIUTIOCTPUPOBATH TEOPETUYCCKHE | TEOPETUUECKUE 3HAHMS I aHaIu3a
HOJIOKCHUSI KOHKPETHBIMU — TIPHMepaMu, | IPAKTUYECKUX ~ CUTyalldi, Jienarh
MPUMEHSATHh UX B HOBOM CUTYallUH; MPaBUJIbHBIE BBIBOJBI, IIPOSIBIIAET
- IPOJEMOHCTPUPOBAHO TBOPYECKHE CIIOCOOHOCTHU B
YCBOCHUE paHee U3y4YEeHHBIX | IOHUMAaHWH, H3JI0KCHUU nu
p (5», COIMYTCTBYIOLINX BOIIPOCOB, HUCITOJIB30BaHUN mporpaMMHOro
16-20 chOPMUPOBAHHOCT M YCTOMYMBOCTH | MaT€pHUaia,
GaIlIOB KOMIIETECHIIMM, YMEHUW U HABBIKOB; - MMOATBEPKIAET
— OTBET npo3Bydan | OJIHOE OCBOCHHUE KOMIICTCHITHM,
CaMOCTOSITENIbHO, 0e3 HABOAIIMX | IPEILYCMOTPEHHBIX IPOrPAMMOM
BOIIPOCOB;
- MPOAEMOHCTPUPOBAHA
CIOCOOHOCTh ~ TBOPYECKH  NPUMEHSTH
3HAHUE TEOpUHU K PELICHHIO
npodecCHOHANBHBIX 331a4;
- JONYIIEHbl OJHAa — JBE
HETOYHOCTHU npu OCBELICHUH
BTOPOCTEIIEHHBIX  BOIPOCOB,  KOTOPBIE
HCTIPABJISIIOTCS 110 3aMEYaHUIO
- BOIIPOCHI M3J1araroTcs - oOy4aroruiics
CHUCTEMAaTU3UPOBAHO U MOCJIENOBATENBHO; [MOKa3bIBAET MOJHOE
- MPOAEMOHCTPUPOBAHO 3HAHUENPOrPaMMHOI0  Marepuala,
YMEHHE aHAJIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM UIOTIOJIHUTEIIbHON
HE BCE BBIBOJIbI HOCST apryMEHTUPOBAHHBIN | JIUTEPATYPHI;
Y I0KAa3aTeJIbHBIN XapaKkTep; - Ja€T TIOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUUECKUE BOIPOCH OHieTa
OCHOBHOM TpPEOOBaHUSM HA OIEHKY «5», HO | K JOIMOJIHUTCIBHBIC ~ BOIPOCHI,
«“@», MPY 3TOM UMEET OJIMH U3 HEIOCTATKOB: JIONYCKAasi HEKOTOPBIE HETOYHOCTH;
10-15 - a) B U3JI0KEHHU JONYILEHBI - IPaBHJILHO
Oaios HeOONbIIMEe TPOOENbl, HE WCKA3UBIIWE | IPUMEHSCT TEOPETUICCKHE

COJIep)KaHUE OTBETA;

- 0) ImomymeHbl OJWH — JIBa
HEJ0YeTa TMPH OCBEIICHUH OCHOBHOT'O
COJIEp’KaHUsl OTBETA, WCIIPABJICHHBIE TIO
3aMEUYaHHIO PEIoaBaTelIs;

MOJIOKEHUS K OLIEHKE MPaKTUYECKUX
CUTYallU;

- JEMOHCTPUPYET
XOPOLLINN YPOBEHbB OCBOEHUsL
Marepuaia " B LEJI0M
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TYPU3MA V1 CEPBUCA»

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET

Aucm 36 uz 102

- B) JONYLICHBI OLIMOKAa WU
Ooyee JBYX HEIOYETOB IpPH OCBELICHUU
BTOPOCTENIEHHBIX  BOIIPOCOB,  KOTOpPBIE
JErKO  HUCHPABIAIOTCA IO  3aMEYaHUIO

MOATBEPKIAeT OCBOEHUE
KOMIIETCHIIUM, IPEAyCMOTPEHHBIX
MPOrpPaMMOit

KaTeropu MO  paccMaTpuBaeMOMYy U
JOTIOJTHUTEIbHBIM BOIPOCAM;

- WMEJINCh 3aTPyJHECHUS WIH
JOMYIIEHbl  OMMOKH B  ONpeAclieHUU
MOHSTUH, WCIOJb30BAHUH TEPMHUHOJIOTUH,
HCIPABJIEHHBIE rmocie HECKOJbKHUX
HaBOJSAIIUX BOIIPOCOB;

- NpA  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  MaTepuaja  BBISBICHA
HEA0CTaTOYHAs c(hopMUPOBAHHOCTH
KOMIICTCHIIMMA, YMEHUH UM  HABBIKOB,
CTYJICHT HE MOXXET MPUMEHUTh TEOPUIO B
HOBOW CHUTYallNH;

- MPOAEMOHCTPUPOBAHO
YCBOEHME OCHOBHOM JINTEPATYPHI

«3»,
6-10 6amioB

npenojaBaTesns
— HETIOJTHO WITH — oOyyJaroruiics
HEIOCJe10BATENbHO PACKPBITO | MOKa3bIBAET 3HAHHE OCHOBHOI'O
cColep’)KaHuEe MaTepuajia, HO II0Ka3aHo - MaTtepuanga B o0beme,
ob1ee MNOHHNMAaHHNC BOIIpoca U | HEOOXOIUMOM  IJISt npencm;{meﬁ
MIPOJIEMOHCTPUPOBAHBI YMCHHS, | poeccrOHABHOMN NeSTeNbHOCTH;
JIOCTAaTOYHBIEC /JIsl JaJbHEUIIEro YCBOCHUS - npu OTBETE Ha
MaTepuaa; BOIIPOCHI Ounera u
- YCBOEHBI OCHOBHBIC | TOMOJIHUTENbHBIE  BOMPOCHI  HE

JOMyCKaeT TpyObIX OIMIMOOK, HO
WCIIBITHIBACT 3aTpyIHEHUS B
MOCJIEI0BATENHHOCTH ux
U3II0KEHUS;

- HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTH
MPUMEHSITh TEOPETUYECKUE 3HAHUS
TUISE aHaym3a MPAKTUYECKUX
CUTYaLH;

— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
MPEeIyCMOTPEHHBIX MPOrpaMMOi Ha
MUHUMAaJIbHO JOMYCTHUMOM YPOBHE

- HE  PacKphITO  OCHOBHOE
coJiepKaHue yueOHOTO MaTepHaa;

— OOHapy)KEHO HE3HaHUE WIH
HEMOHMMAaHKE OOJbIIeH MM HauOolee
BOKHOHM 4acTH y4eOHOTO MaTepuana;

- JOTTYIIEHBI OILINOKU B

«2Q» OIIpEIECIICHUN MMOHSATHUH, npu
1-6 Gasta | MCTIOJIB30BAaHUM TEPMHHOJIOTHU, KOTOPBIC
HE  UCOpaBIEHBI  TOCIE  HECKOJIbKHUX
HaBOISIIITUX BOIPOCOB.

— HE chopMHUPOBAHBI
KOMITETEHITNH, YMEHHSI U HABBIKH.

- oOyJaromuiicss uMeer
CYIIECTBEHHBIE TIPOOEIBI B 3HAHHSIX
OCHOBHOT'O y4yeOHOTo Marepuaia 1o
JMCIUTUTHHE;

- HE crocobeH
apryMEeHTHPOBaHO u
MOCJICIOBATEIbHO ~ €r0  M3J1ararhb,
JOMyCKaeT rpyOble OmMUOKH B
OTBETaX, HEMPABUIBHO OTBEYACT Ha

3aaBacMbIC BOIIPOCHI N
3aTPYIHSIETCS C OTBETOM;

- HE MOJTBEPKIAET
OCBOCHHE KOMIIETCHITUH,

MIPElyCMOTPEHHBIX MPOTrPaMMOil

HJ’IH OLICHKH pCHICHHUA 3aa4un

IIpenes ATUTEIBLHOCTH KOHTPOJIS 30 MuH.

KpuTepun onenku —

Obul0  cHOpPMYNIHMPOBAaHO  YETKOE

pelieHre, NOCTPOSHHOE Ha CPABHUTENILHON OIICHKU
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«POCCUVICKVV TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBVICA» Niem 37 us 102

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

XapaKTEePUCTUK Pa3HBIX THUIIOB JIAMIIOYEK;

- OBLITH MPOAEMOHCTPHUPOBAHBI
a/IcKBaTHBIC aHAJTUTUYECKHUE METOABI Mpu padote ¢
nHpOpMaLUeii;

— OBUIM WCHOJB30BAHBI JOMOJHUTEIbHBIC
HUCTOYHUKHN HH(OpMALNK;

— BBIBOOBl OOOCHOBAHBI, apryMEHTEHI
BECOMBI;

—  cHOemaHel  COOCTBEHHBIE  BBIBOJIBL,
KOTOpBIE OTJIMYAIOT JAaHHOE pPELICHHE MO3TOBOIO
HITypMa OT JIPYTUX PEIIeHUN

Iloka3zaTren oLleHKH

max 10 OayutoB

«5», ecaiu (9 — 10) 6a/10B

TTOJTHBIH, 000CHOBaHHBIH OTBET c
MIPUMEHEHHEM HEOOXOTMMBIX HCTOTHHKOB

«4», eciu (7 — 8) 6as10B

HEMONHBIA OTBET B 3aBHCUMOCTH OT
MPaBWILHOCTHU U IOJIHOTHI OTBETA!

- He OBLIM BHITNIOJIHEHBI BCE HEOOXOIMMBIC
pacderTsr;

- OBLIM TOJTyYeHBI HE TOYHBIE Pe3yJbaThl,
CTYICHT HE MOXXET OJHO3HAYHO OTBETUTh Ha
BONIPOCHI

«3», eciiu (5 — 6) 6a10B

HETIOJIHBIH  OTBET B 3aBUCHMOCTH  OT
MPaBWJILHOCTHU U IOJIHOTHI OTBETA!

- He ObUIM  TIPOJEMOHCTPUPOBAHBI
aJICKBAaTHBIC aHATMTUIECKUE METOBI MU padoTe ¢
nH(popmaImei;

- He OBUTH CJIeTaHbl COOCTBEHHBIC BHIBOJIBI,
KOTOpbIC OTJIMYAIOT JIAHHOE peIleHHEe 3ajauH,
CTYJICHT He MOJIyYHJI IPaBIIBLHOTO OTBETA B 3aJ1a4e

Buabl cpeacTB oueHNWBaHUSI, NMPUMeEHsIEeMBIX NPH TNPOBEAEHHH MPOMEKYTOUHOI

aTTeCTAallMi U IIKAJIbI OCHKHU YPOBHSA 3HaHHﬁ, yMeHHﬁ H HABBIKOB IPX MX BBINMOJHCHUHA

VYceTHbII onpoc
IIkana oueHKU YPOBHS 3HAHNH, YMEHUI U HABBIKOB IIPU YCTHOM OTBeETE

IToxa3zaTean oneHUBAHUSA

ome Kputepun onennBanus
HKa
- IIOJIHO pAackpbITO
COZIEp’KaHUE MaTepUaa;
- Marepual W3J105KEH

IPAaMOTHO, B OIIPEJCIICHHONW JIOTUYECKOU
IIOCJIEI0BATEIBHOCTH;

- OObyyarormmiics
MMOKAa3bIBAET BCECTOPOHHHE n
ryOOKHe 3HaHUS TMPOrPAMMHOTO
Marepuasa,

- 3HaHWE OCHOBHOH M

- MIPOJIEMOHCTPUPOBAHO JIOTIOJTHUTEIHHON JIUTEPATYPHI;
CHCTEMHOE " riryookoe 3HaHUE - MOCJIeIOBATENbHO U
MIPOrpaMMHOT0 MaTepHaa; YEeTKO OTBEYaeT Ha BOMPOCHI Ouiiera

- TOYHO UCIIOJIB3Y€ETCs | M JOTOIHUTEIbHBIE BOIIPOCHI;
TEPMHUHOJIOTHUS; - YBEpEHHO

- MOKa3aHO yMEHHUE | OPUEHTHPYETCSI B NPOOJIEMHBIX
WJUTIOCTPUPOBATH TEOPETUYCCKHE | CUTYallHsX;
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«S»

MOJIOKEHNUSI KOHKPETHBIMU ~ TIPUMEPaMH,
IIPUMEHATH UX B HOBOM CUTYallUH;
MIPOJIEMOHCTPUPOBAHO

paHee H3YYEHHBIX
COIMYTCTBYIOIIHUX BOIIPOCOB,
c(hOpMHUPOBAHHOCTH 51 YCTOMYUBOCTh
KOMIIETECHIINH, YMEHUI U HABBIKOB;
OTBET MPO3ByYal
CaMOCTOATCIIbHO, HaBOOAIIINUX
BOIIPOCOB;

YCBOEHHUE

6e3
- MPOJIEMOHCTPHUPOBaHA
CIOCOOHOCTh ~ TBOPYECKH  NPUMEHSTH
3HaHUE TEOPHH K PEIICHHIO
npodecCHOHANBHBIX 33a4;
POJIEMOHCTPUPOBAHO
3HaHUE COBPEMEHHOW y4eOHOW M HayYHOU
JIIUTEPATYPHI;

JIEMOHCTPUPYET
CIIOCOOHOCTh MIPUMEHSTh
TEOPETUYECKHE 3HAHUS JUTS aHAIIN3a

MPAaKTUYECKUX CHUTYallUH, JeJaTh
NPaBUJIbHBIE BBIBOJBI, MPOSBISET
TBOpUYECKHE CIIOCOOHOCTH B
MMOHUMaHHH, U3JTI0KCHUN u
HUCITOJIB30BaHUN mporpaMMHOro
MaTepuaa,
- MOJITBEPIKTACT

IIOJIHO€ OCBOGHHE KOMIICTCHIIUH,

MPEelyCMOTPEHHBIX TPOTrPaMMOil

«“»

- JONyIIEeHbl OJHAa — JBE
HETOYHOCTH npu OCBEIICHUH
BTOPOCTETICHHBIX  BOIPOCOB,  KOTOPBIE
WCIIPABJISIOTCS 10 3aMEYaHHUIO

— BOITPOCHI W3JIararoTCs — oOyyJaroruiics
CHUCTEMATU3UPOBAHO U TIOCIIE0BATENIBHO; TOKa3bIBACT MOJIHOE 3HAHHUE

— MPOJIEMOHCTPUPOBAHO - MIPOTrPaMMHOI0
YMEHUE aHAJIU3UpPOBATh Marepual, OJAHAKO | MaTepualia, OCHOBHOU U
HE BCE BBIBOJIbI HOCSIT apryMEHTHUPOBAHHBIN - JOIIOJTHUTEILHOMN

Y IOKA3aTeJIbHBIN XapaKTep;
MIPOJIEMOHCTPUPOBAHO
YCBOEGHHE OCHOBHOMH JINTEPATYPHI.

OTBET  YIOBJETBOpSIET B
OCHOBHOM TPEOOBAaHUSIM HA OIEHKY «5», HO
MIPU 3TOM UMEET OJIMH U3 HETOCTATKOB:

a) B W3JIO)KEHUU JIOMYIICHBI
HeOObIIMEe TPOOENbl, HE HCKA3WBIIUE
coJiep>KaHue OTBETA;

JUTEPaTypHI;
- JIaeT TIOJHBIE OTBETHI
Ha TEOpPETUYECKHE BOIPOCHI Omiera
U JIONOJHUTENbHbIE  BOMPOCHI,
JIOITYCKasi HEKOTOPbIE HETOYHOCTH;
MPaBUIILHO
MPUMEHSIET TEOpETUYECKHE
MOJIOKEHUS K OLEHKE MPaKTUYECKUX

CUTYallU;

— 0) ImomymieHbl OJWH — JIBa — JTEMOHCTPUPYET
HEJOYeTa TMPU OCBEIICHHH OCHOBHOTO | XOPOIIHUN YpOBEHB OCBOCHUS
COJIep’)KaHUsl OTBETa, WCIIPABJIICHHbIE IO | MaTepuasa u B 1EeJI0M
3aMEUYaHUIO TPEToIaBaTers; MOATBEPKIAET OCBOCHHE

— B) JIONMYIICHBI OIMIMOKA WJIM | KOMIETEHIMHA, INPETYyCMOTPEHHbIX
Ooslee JBYX HEIOYETOB IPHU OCBEUICHUH | IPOrPaMMOi
BTOPOCTETICHHBIX ~ BOIPOCOB,  KOTOPBIE
JIETKO ~ HUCHPABIAIOTCA MO  3aMEYaHUIO
npenoaaBaTesns

— HETIOJIHO W — oOyuaromuiics
HEMOoCIeA0BaTEIHHO PacKpBITO | MOKa3bIBaET 3HAHUE OCHOBHOTO
colep’KaHuEe MaTepuajia, HO II0Ka3aHo - MaTepuanga B o0beMe,
ob1ee IMOHNMAaHNC BOIIpoca U | HEOOXOAUMOM ISt npencm;{meﬁ
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MPOJAEMOHCTPUPOBAHBI YMEHMUS,
JIOCTATOYHBIC /JIsl JIaJbHEUIIEro YCBOCHUS
MaTepuaa;

- YCBOECHBI OCHOBHBIE
KaTeropu MO  paccMaTpuBaeMOMy U
JOTIOJTHUTEIBHBIM BOIIPOCAM;

- MMENUCh 3aTpyAHEHUs WIIN
JOMYIIEHbl  OMMOKM B  OMNpPEACIICHUH
MOHSATUN, HUCIOJIb30BAHUU TEPMUHOJIOTHH,
«3» | ucrpaBJICHHBIC mocJje HECKOJIBKHX
HaBO/SILIUX BOIPOCOB;

- IpU  HEMOJHOM  3HAHUU
TEOPETUYECKOTO  MaTephaja  BBISBICHA
HEOOCTAaTOYHAS c(hOpMUPOBAHHOCTh
KOMIIETCHIIMHA, YMEHUH W  HaBBIKOB,
CTYJIEHT HE MOXET NPUMEHUTh TEOPHUIO B
HOBOW CHUTYallNH;

- MPOAEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOM JIMTEPATYPBI

npodeccuoHalbHOMN 1eATENbHOCTH;

- npu OTBETE Ha
BOIIPOCHI ounera u
JOIIOJIHUTCIIbHBIC BOIIPOCHL HE
JOMyCKaeT TpyObIX OIIMOOK, HO
HUCIBITHIBACT 3aTPYAHCHUSA B
MOCIIE0BATENHHOCTH ux
U3II0KEHUS;

- HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTh
NPUMCHATE TCOPCTUUYCCKUC 3HAHUA
TUISE aHaym3a MPAKTUYECKUX
CUTYaLH;

— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
IIPEAYCMOTPEHHBIX IIPOrPAMMON Ha
MUHUMAaJIbHO JOMYCTHMOM YPOBHE

- HE  PaCKphITO  OCHOBHOE
coJiep)kaHue y4eOHOTO MaTepuana;

— OOHapy)KEHO HE3HaHUE WIH
HEMOHMMaHHe Ooabplied win Haubolee
BXHOW YacTH y4eOHOT0 MaTepHara;

- JOTTYIIEHBI OILIINOKU B
«Q» | onpenenennn MTOHSTHH, pH
UCIOJIb30BAHUN TEPMHUHOJIOTHH, KOTOPHIE
HE  WCHOpPaBJIEHbI  TOCIE  HECKOJBKHX
HABOJISIIUX BOIIPOCOB.

- HE c(OpMHUPOBAHEI
KOMITCTCHITHH, YMCHHSI 1 HABBIKH.

- oOyJaromuiicss uMeer
CYIIECTBEHHBIE TIPOOEIBI B 3HAHHSIX
OCHOBHOT'O y4eOHOro Marepuaia 1o
TMCIUTUTHHE;

- HE crocobeH
apryMEHTHPOBAaHO u
MOCJICIOBATEIbHO ~ €r0  M3J1ararhb,
JOMyCKaeT rpyOble OmMMUOKH B
OTBETaX, HEMPABUIBHO OTBEYACT Ha

3aaBacMbIC BOHpOCBI NnJIn
3aTPYAHSIETCS C OTBETOM;

- HE MTOATBEPIKIACT
OCBOCHHE KOMIICTCHITUH,

MIPEelyCMOTPEHHBIX MPOrPaMMOil

Pemenue 3anau
IIkana oumeHKH YPOBHA 3HAHUN, YMeEHUIl U
(cUTyallMOHHBIX 32/124)

HAaBBIKOB IIpU PCIICHUU KelcoB

IIpenen 30 MuH.
TJIATEIHHOCTH
KOHTPOJIs

Kpurepun — ObUI0 CHOPMYIUPOBAHO W TPOAHAIMZUPOBAHO OOIBIIUHCTBO
OLIEHKH mpo0JIeM, 3AI0KEHHBIX B Kelice (3amade);

npu paboTe ¢ nHpopManuei;

JUTSL pellieHus Keiica(3amaun);

— ObLIH MMPOACMOHCTPHUPOBAHBI aICKBATHBIC AHAJIUTUYCCKHUC MCTOMbI
— OBIIM HCIOJIB30BaHBI JOITIOJTHUTCIbHBIC HCTOYHHKHU I/IH(l)OpMaI_II/II/I

— OBLIH BEIIOJIHEHBI BCE HCO6XO,Z[I/IMBIC pacyeThI;
— IIOATOTOBJICHHBIC B X0O€ PEUICHUA Keica JOKYMCHTBI
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COOTBETCTBYIOT TpeOOBaHUSIM K HUM IO CMBICIY U COJIEPXKAHHUIO;

— BBIBOJIbI 0OOCHOBAHBI, apI'yMEHThI BECOMBI;

— clenaHbl COOCTBEHHBIE BBIBOJABI, KOTOpPHIC OTJIMYAIOT JaHHOE
pelIeHre Kelca OT IPYTUX pelleHui

Tloxka3zatenu
OLIEHKH

Max 10 6ayutoB

«5», ecoim (9 —

10) 6ans0B

ITOJIHBIH,
HCTOYHUKOB

00OCHOBAHHEI OTBET C MPUMCHCHUCM HCO6XOI[I/IMBIX

«4», ecam (7 —

8) 6asioB

HETIOJIHBIN OTBET B 3aBUCHMOCTH OT NMPABUIBHOCTH M TIOJHOTHI OTBETA!

- He OBUIH BBITIOJTHEHEI BCE HEOOXOIMMBIE PaCUCThI;

- He OBUIO CcHOPMYITHUPOBAHO W TPOAHATHUIUPOBAHO OOJBITHHCTBO
po0JIeM, 3AT0KEHHBIX B KeHce;

«3», ecaim (5 —

6) 6am10B

HETIOJTHBIN OTBET B 3aBUCUMOCTH OT IMPABUJIBHOCTH U IMOJTHOTHI OTBETA!

- He OBUIM TIPOJEMOHCTPHPOBAHBI AaJICKBATHBIC aHAIUTHYCCKHE
METOBI TIPH padboTe ¢ HHPOPMAIIHCH;

- He OBUIM TMOATOTOBJICHHBIC B XOJ€ pEUICHHS Keica JTOKYMEHTHI,
KOTOpbIE COOTBETCTBYIOT TPEOOBAHUSIM K HIM TI0 CMBICTY M COJICPKAHUIO;

- He OBUIM cjeNaHbl COOCTBEHHBIC BBIBOJBI, KOTOPBIC OTJIMYAIOT

JTAHHOE pEelIeHNe Kelca OT APYTUX pelIeHUH

7.3. TunoBble KOHTPOJIbHbIE 32aHUSI WIH UHbIe MATEPHAJIbl, HEO0OX0AMMbIe 1JIS OLlEeHKH
3HAHWH, YMEHHUIi, HABBIKOB W (MJM) ONBITA JAeATEIbHOCTH, XaPAKTEPH3YIOIIHMX JTaNbI
¢dopmMupoBaHusi KOMIIETEHIMH B Npolecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrPaMMBbl.

)
5 o Paznmen mucummiavHEL,
= o0ecrieynBaroIui TpeboBaHUsI K BBITIOJTHCHUIO
25 Bun u conepxanne KOHTPOIBLHOTO
e 2 (dhopmupoBanue SaAHIS KOHTPOJIBHOTO 3aJIaHUsI U CPOKaM
2 & | xommereHuuH (MK ee caayu
é YaCTH)
1. Teoperuko- Pa6ora onenuBaetcs mo 10-u GanpHOU
5 METO0JIOTUICCKHE TpeHuHr onpe/eNcHus Harpy30K Ha CHUCTEME B 3aBHCUMOCTH OT ITOJTHOTHI U
OCHOBBI pecypchl TOYHOCTH PELICHHUS TPEHUHTOBOTO
pecypcocbepexxeHus 3a/laHus
1. Teoperuko- Pa6ora onenuBaetcs mo 10-u GanpHOU
7 METO0JIOTUICCKHE [pakTryeckast 3a1a4a O OLICHKE CUCTEME B 3aBHCUMOCTH OT ITOJIHOTHI U
OCHOBBI PECypcoB U Mep pecypcocOepesKeHHs TOYHOCTH PEIICHHUS WHANBUIYATbHON
pecypcocOepekeHus 3a1a4a
2. HopmarusHo-
MIPaBOBBIE OCHOBEI
pecypcocOepexeHus
3. Pecypcocbepexenne o
P p . Pabora onermBaercs no 10-u 6anbHOM
MPHUPOAHBIX PECYPCOB Keticsr mo ontumm3anun
CUCTEME B 3aBHCUMOCTH OT ITOJIHOTHI U
11 4. Pecypcocoepexenne | 3((GEeKTHBHOCTH U DKOJIOTUYHOCTH .
TOYHOCTH PEIICHUS WHAUBUIYATBHOM
00IIIECTBEHHBIX pecypcocbepexxeHus sanau
pecypcoB
5. PecypcocOepexenue
MPOCTPAHCTBEHHBIX
pecypcoB
15 6. DHeprocoepexxenne | Kommokeuym 1o Teme PesynpraTsl ounenuBaroTes no 10-u

B mpodeccrnoHaIbHOM

JHeprocoepekeHne u

OaJbHOM CHCTEME B 3aBUCHMOCTH OT
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1 OBITOBOY 9HEProdpHeKTHBHOCTD MOJTHOTHI ¥ TOYHOCTH PEIICHHS
JICSITETBHOCTH. WHIUBUAYAIBHOW 3324
Mertonbt
JHEProcOePEeIKEHUS U
3HEPTro3PHEKTUBHOCTH
B TYPUCTCKOMI
UHIYCTPHH

7.
Pecypcocbeperaromee
MPOEKTHPOBAaHHUE B
TypusMme. YTpaBJieHue

pecypcocOepexeHueM
Pabora onermBaercs mo 25 6anpHON
KoMmOuHupoBaHHas KOHTPOJIbHAS: 2 CHUCTEME B 3aBUCUMOCTH OT
17 Bce 010ku MMUCBMEHHBIX BOTIPOCA U perieHue | MIPABWJILHOCTH, TIOJTHOTHI M TOYHOCTH
CUTYaLlMOHHOM OLIEHOYHOH 3aJauu. OTBETOB.

TecTOBBIE 3aJaHUSA

Heo0xoanmo BbIOpaTh BCe NPaBUJIbHbIE OTBETHI:

Bonpoc Ne 1
C kakoro MOMeHTa Ha TeppuUTOpuHu Poccrn MOKeT OBITh BBEICH 3ampeT 000pOTa JTaMIl
HAKAIMBAHUS MOITHOCTBIO
75 BT u BbIIE?
a) C 1 suBaps 2011 rona
b) C 1 suBaps 2012 roga
¢) C 1 suaBaps 2013 roma
d) C 1 suBaps 2014 rona
Bonpoc Ne 2
OKBUBAJICHT JIaMIIbl HAKAJIUBaHUs 75 BT - 3T0 KOMIakTHas JIOMUHUCIICHTHAS JIaMIIa. ..
a) 7Bt
b) 15Brt
c) 20Br
d) 45Br
Bomnpoc Ne 3
C 11e1b10 5KOHOMHH JIEKTPOIHEPTUH, XOJOIUITBbHUK HYKHO...
a) CTaBHTh BO3JIC Ta30BOM IUIMTHI WJIH BO3JIe OaTapen
b) He pa3mopaxuBath
¢) CraBuTh B XOJOIHOE MECTO
d) Wcmonns30Bath A7 3aMOPAKUBAHHS TETIIBIX, HEOCTBIBIIMX MPOIYKTOB
Bomnpoc Ne 4
KT0 momxeH npeaiokuTh KUiibllaM MHOTOKBAPTUPHBIX JOMOB NIEPEYEHb MEPOIIPUATHI IO
3HEprocOepexeHno?
a) U PecypcocHabxkaroriye opranusaiuu, 1 ynpapisiomiie KOMIaHu|
b) TOJIbKO PecypcocHabxaromue opranu3ain
¢) TOJIbKO Ymnpasisoie KOMIaHIHA
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d) KubLbl JOJDKHBI CaM¥ IPE/IIOKUTD TIepedeHb MeponpusaTuil PecypcocHabkaronmm
OpraHM3aIMAM U Y IIPABISIOIINM KOMITAHUSIM
Bomnpoc Ne §
KakuMm nucresM u Tunam TelneBU30pOB CTOUT OTAABATh NPEANOYTEHUE C TOUKH 3PEHUS
sHeprocOepereHus ?
a) C 2JeKTpOHHO-Ty4eBOH TPYOKOH

b) C KUAKOKPUCTALITUICCKUAM JTUCTLICEM
¢) C mia3MeHHBIM 3KPaHOM
d) Bce Tpu THIIA TPAKTHYECKH SKBUBAJICHTHBI TI0 MOIITHOCTH

Bomnpoc Ne 6
3amenuB namiy 100 BT Ha KOMIAKTHYIO JIOMUHUCIIEHTHYIO 25 BT, pu BKIIIOYEHUHN B CPETHEM

Ha 3 yaca B JIeHb, T'0JI0Basi 5KOHOMUS COCTaBUT...
a) 50 kBr.u.

b) 750 kBt.u.
¢) 25kBru.
d) 82 kBr.u.
Bonpoc Ne 7
Koraa Ha KOMIBIOTEpHOM M OPTTEXHUKE JOHKHBI HAYaTh TyOJIUKOBATh KJIacce

sHeprodhdexTuBHOCTH?
a) C 1 suBaps 2010 roga

b) C 1 urons 2010 roga

¢) C 1 suaBaps 2011 roma

d) C 1 suBaps 2012 rona
Bonpoc Ne 8

Ha snekTporminTe 53KOHOMHEE MPUMEHATH TTOCYY...
a) C pOBHBIM THOM U TIPO3PAYHON KPBIIIKOM

b) C BBIMYKJIBIM JHOM U HEMPO3PAYHOH KPBILIKOMH
¢) C BOTHYTBIM JHOM M HPO3PAYHON KPBIIIKOK
d) C ToJICTBIM AHOM M HEMPO3PAUYHOM KPBILIKOM

Bonpoc Ne 9
Korna Ha ObITOBOM TeXHUKE (KpOME KOMIBIOTEPHOI U OPI'TEXHUKH), B COOTBETCTBUU C 3aKOHOM
"O06 sHeprocOepexxeHnn", OIHKHBI HavuaTh MMyOJIMKOBATh Kiace 3Hepro3ddexruBHocT?

a) C 1 suBaps 2010 roga

b) C 1 saBaps 2011 roga
c¢) C 1 suBaps 2012 rona
d) C 1 uronsg 2010 roga

Bonpoc Ne 10
Jist yMeHbIIEHUS TOTPEOICHHS AIEKTPOIHEPTUN TEICBU30POM I MOHUTOPOM. ..
a) HyXHO ycTaHOBHTB €ro Tak, YTOOBI CBET Majajl Ha 3KpaH

b) HyXHO yCTaHOBUTH PETYIHPOBKY IPKOCTH HA MAKCHMYM
¢) HyxXHO ycTaHOBUTH €ro B TEMHBIH Yo, YTOOBI CBET HE MMaJlal Ha dKpaH
d) HyHO mocTaBHTH €T0 B TEIIOE MECTO, OJiKe K OaTapee OTOTLICHUS

Bonpoc Ne 11
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C Kakoro MOMEHTa Ha TeppUTOpUH Poccuu 3ampeniaercst 000poT JIaMIT HaKaTUBaAHUS
MoIrHocTeo 100 BT u BhIIIEe?
a) C 1 suBaps 2010 roga

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

Bonpoc Ne 12
TexHuKa B pekUMe 0kuJaHus (¢ "KpacHbIM riazkom")...
a) Ilorpebnsier sHepruro Oarapeex AUCTAHUUOHHOTO ITyJIbTa YIPaBICHUS

b) I'eHepupyeT HAKOIUICHHYIO B PUOOPE PHEPTHIO B CETh
¢) Ilorpebnser sHEPrUIO U3 CETH
d) Co3gaeT moMexu B CETH

Bonpoc Ne 13
C kakoro MOMeHTa Ha TeppUTOpuu Poccrn MOKET OBITh BBEICH 3ampeT 000pOTa JTaMIl
HaKaJUBaHUA MOIIHOCTHIO 25 BT 1 BrIIIE?

a) C 1 smBaps 2011 roma

b) C 1 suBaps 2012 roga
¢) C 1 suaBaps 2013 roma
d) C 1 suBaps 2014 rona

Bonpoc Ne 14
Haun6oinee a3 pexTuBHO pacXxoayeT SAEKTPOIHEPTHIO YTIOT, KOTOPHIIA...
a) MHcmomp3yeTcs Iy TIaXKu HeOOJBIITNX MOPIHA OSITbs

b) He BeIKIIOYaeTCs KaXKABIH pa3, KOTAa IIaasimuil oTBiekaeTes Ha 10 MuHyT
¢) BxiroueH Ha MOJIHYIO MOILIHOCTh
d) I'magut yBnakHeHHOE Oejbe

Bonpoc Ne 15
3apsiHbIe YCTPOMCTBA HOYTOYKOB M COTOBBIX TelIe(DOHOB...
a) HyXHO 0CTaBIATh B PO3CTKE, JaXKe €ClIU TeJe(hOH WK HOYTOYK HE 3apsKaeTcs

b) HyXHO BEIHUMATb U3 PO3ETKH, KaK TOJIBKO 3apIiiu Tese(hOH UM HOYTOYK
¢) Henp3s BiItOUaTh NapauienbHO € YTIOIOM
d) Henp3s BKIIOYATh HapajlIeIbHO C IBUIECOCOM

Bomnpoc Ne 16
B uem u3MepsieTcss MOIIHOCTH 3IIEKTPUIECKOro mpudopa?
a) B kunosatT-uacax

b) B BarTax uiam KHUIOBaTTaX
¢) B ammnepax nnm Muumammnepax
d) B BompTax

Bonpoc Ne 17
120 Barr - a10...
a) 12 kunosarT-4acoB

b) 0,12 kmIoBarT
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¢) 1,2 xunoBarT
d) 1200 xua0BaTT-4acoOB

Bonpoc Ne 18
Jlo kakoii maThl COOCTBEHHUKH MHOTOKBAPTHPHBIX JIOMOB JIOJDKHBI 00€CIIEYUTh UX
WHIUBUTYAIBHBIMUA U KOJIJIEKTUBHBIMH MPUOOpaMH ydeTa?

a) Mo 1 mrons 2010 roma

b) Mo 1 suBaps 2011 rona
¢) Jo 1 saBaps 2012 roma
d) Ho 1 suBaps 2014 roga

Bonpoc Ne 19
Kakum 000siM HY>KHO OTJaBaTh MPEANOYTEHUE IPH PEMOHTE, YTOObI CHU)KATh MOTpedIeHHE
3JIEKTPOIHEPTrUn?

a) Kpacapm

b) MorommmMcs
c) CaerabiM
d) 3encHbIM

Bonpoc Ne 20
Ecnu mpubop notpedisier 50 Bt u paboraer 3 yaca kaxapii AeHb, TO 3a MecsIl (30 nHeit) o

HOTPEOHT...
a) 150Br

b) 4,5 kuiaoBarT-4aca
¢) 150 kmroBarT-yacoB
d) 500 Bt

Bomnpoc Ne 21
Howmep u nara 3akona "OO 3HeprocOepexeHNH U O MOBBIIICHUN SHEPTeTHYECKON

s dextuBHOCTH"
a) Ne211 or 12 utons 2008 roma

b) Ne 663 ot 15 mas 2005 roxa
c) Ne261 ot 23 Hos0ps 2009 rona
d) Ne 163 or 1 uromns 2010 roga

Bonpoc Ne 22
Hcnonb30BaHne HACTOIBHBIX JIaMIl, Opa U TOPILIEPOB, C TOUKH 3PEHUS SHEProcOEPEKEHUS. ..
a) He pexomenayercs, T.K. yBeIMYUBACT MOTPEOIICHHUE DIICKTPOIHEPTUH

b) He pexoMenmyeTcs, T.K. CO3a€T TOIBKO MECTHOE OCBEIICHUE

¢) Pexomenmyercs, T.K. TO3BOJISIET PEKe BKIIOYATh JIFOCTPY MJIM BKJIKOYATH JIFOCTPY MEHBIIIEH
MOIITHOCTH

d) He umeer 3HaueHUS

Bomnpoc Ne 23
C 1eb10 5KOHOMHH JIEKTPOIHEPTUH, IIEKTPOYAHHUK HYXKHO. ..
a) Pesxe YMCTUTE OT HAKUITH

b) Hcnomb30BaTh ¢ BOJONPOBOIHOM, HEPIIETPOBAHHON BOOM
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¢) 3anuBaTh BOJOI HA TPETh, ECIIU COOUPAETECH BHIMUTH OJHY YAIIKY
d) IlokymnaTh Kak MOKHO OOJIbIIECH MOIHOCTH M 00beMa

Bonpoc Ne 24
DneKTpoodorpeBaTeNb cO BCTPOSHHBIM BEHTHIISITOPOM TI0 CPABHEHHIO C MOJEIBIO 0e3
BEHTHJISTOPA. ..

a) Menee 3 PeKTHBEH, T.K. paCXOIyeT ICKTPOIHEPTHIO HE CTOIHKO Ha 00OTPEB, CKOJIBKO Ha

paboTy BeHTHISTOpA

b) Bonee addhexTrBeH, T.K. MO3BOJSACT OBICTPO PACIIPEACIUTD TEILIbIA BO3AYX 10 KOMHATE H
CHHM3HTB BpeMs paboThl (M MOTPEOIIeMyI0 SHEPTHUIO)

¢) OnunaxkoBo 3G PEKTUBEH, T.K. IEKTPOIHEPTHUs HA PUBOJ BEHTHIISITOPA TOXKE IPEBPAIIACTCS B
TETIO

d) HesddexTuBeH, T.K. BBIAYBAaET TEIUIBII BO3AYX U3 KBAPTHPHI

Bonpoc Ne 25
Kor;[a BKJIFOUYCH KOHAUIUOHCD, C HCIIbX0 MUHUMU3 AU HOTpGG.HeHI/IH SJICKTPOSHCPTHH...
a) HyxHo 3aKkpbIBaTh OKHA U IBEpU

b) HyXHO OTKpHITH IBEPH, HO 3aKPHITh OKHA
¢) HyXHO OTKpBITH OKHA, HO 3aKPBITh JBEPU
d) HyXHO OTKpBITH OKHA U ABEPH

Bomnpoc Ne 26
Ecnu tapud 3a snexkrposHepruto 2 pyois 3a KWIOBATT-4ac, To npudop momHoctsio 100 Barr,
paboras B cpeHeM | 4ac B IeHb, IOTPEOUT 3a TOJ SHEPTUU Ha...

a) 73 pyOmns

b) 730 pyOneit

¢) 200 py0Graeit

d) 2000 py6ueit

Bonpoc Ne 27
YToOBI HACTPOUTH HA KOMITBIOTEPE PEKUM DHEPTOCOEpEKEHNUS, HY)KHO...
a) Ilepetitu B [lanens YnpaBieHus, 3Ha40K "deKTponuTanye"”

b) CHSTB KPBILIKY, OTPETYIUPOBATH HACTPOMKH CUCTEMHOH TJIaThI
¢) CHATB KPBIIIKY, OTPETYIUPOBATH HACTPOUKH OJI0KA TTUTAHS
d) Ilepeiitu B MeHIO, BEIOpAaTh HACTPOUKY pEKUMa SHEProcOepekeHHsT O(HUCHBIX IPOTrpaMM

Bonpoc Ne 28
Br16upas Mmexxny ra3oBoil (Mpy HATUYHH [IEHTPATU30BAHHOTO Ta30CHA0XKEHUS) U
IEKTPUYECKOU IUIUTOM. .

a) Heo0xoanmo BEIOHpATh ANIEKTPOILIUTY - OHa IKOHOMHEE

b) HeobOxomumo BbIOMpATh ra30BYIO IUIUTY - ra3 000MIETCs JCIICBIIe

¢) HeobxoauMo BIOHpPATH ra30BYI0, €CITH HET CYCTUYHMKA HA ra3, HHAUE - JCKTPHUECKYIO

d) Heo0xoauMo BBIOUPATH 3JEKTPHUECKYIO, €CIHM €CTh CUCTUMK Ha 3JICKTPOIHEPTHIO, HHAYE -
ra3oByo

Bonpoc Ne 29
Kax 0603Ha4aroTCs Ki1acchl S3HEProdPPEeKTHBHOCTH?
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CMK PI'YyTUC

Aucm 46 uz 102

Kumrou k Tectam:

Ne
TECTOBOIO 3aaHHs

Ne npaBHIIBHOTO
OTBETa

Ne
TECTOBOTO 3aaHUs

Ne paBUIILHOTO
oTBeTa

Ne
TECTOBOTO 3aaHus

Ne MIPaBUIIBHOTO OTBETA

1

a)

b)

11

)

a)

b)

X

<)

21

a)

b)

c) X

a) Iudpamu L, 11, III u T.1. - oT Gosnee 3hpekTrBHOrO K MeHEe 3G HEKTUBHOMY
b) bykBamu A, B, C u T.1. - oT Gonee appekTuBHOrO K MeHee 3P PEKTHBHOMY

¢) 3uakamu ++, +, -, -- ¥ T.1. - OT O0Jiee 3(HEKTUBHOTO K MeHee 3PPEKTUBHOMY
d) 3maxamu E100, E50, E25 u T.4. - oT Oonee s¢dexTuBHOrO K MeHee 3 pekTuBHOMY

Bomnpoc Ne 30

Tapud nns HaceneHus B OIMKaNIINE TOMABL. ..
a) byner camkarbes

b) OcrtaHercs Ha IPEKHEM YPOBHE

¢) byner pactu mpuMepHO Ha BETHYUHY WHQIISALIUH

d) Byxer pactu onepexaroimuMu HHQIISLHAIO TEMIaMH
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d) d) d)
a) a) a)
b) X b) b)
2 ) 12 ) x 2 <) X
d) d) d)
a) a) a)
b) b) b)
3 o - 13 o 23 5 -
d) d) X d)
a) X a) a)
b) b) b
4 3 14 B 24 5
d) d) x d)
a) a) a) X
b) X b) X b)
5 o 15 o 25 5
d) d) d)
a) a) a) x
b) b) x b)
6 o 16 o 26 5
4 x d) d)
a) a) a) X
b) b) x b)
7 B 17 B 27 5
d) X d) d)
a) a) a)
b) b) b
8 9 18 o) X 28 5)
4 x d) d)
a) a) a)
b) x b) b) x
9 o 19 o » 29 o)
d) d) d)
a) a) a)
b) b) x b)
10 3 - 20 B 30 5
d) d) d) e

10.
11.

12.

KoHTpoJibHBIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAUMN
OcHOBHBIE TOHATHUS MO SHEPTrOCOEPEIKEHUIO
TpanuunoHHas SHEPreTHKA U €€ XapaKTepUCTUKa

HerpanunmonHas sHepreTvka M €€ XapakTepucTuka. [pyrue BuIbl HETpagUIMOHHOU
SHEPreTUKHU

HerpaauimonHas 3HepreTuka U CTPOUTENHCTBO

IIepcrieKTUBBI pa3BUTUS MUPOBOM SHEPTETUKH.

MupoBoii OTIBIT SHEPTOCOESPEIKECHUSI.

OmnpIT sHeprocoeperatomiei nonutuku B CLIA, Anonun, lanuu.

[TonsTue “sHeprusa”, BUABI SHEPTHU. 3aKOH CcOXpaHeHUs H3Hepruu. OnpeneneHue
sHepruu. Ucrounuku sHepruu. Buasl s3Hepruu (¢ npumepamu).

Buner TtommuBa. VYcioBHoe TomnmBo. Krnaccudukarmus BHAOB TOIUIMBA IO MX
arperaTHoMy cocTosiHuto. [IpuMepsl pa3nuyHbIX BUJIOB TOILIMBA.

[IepBuuHbIe dHEpreTHUecKkue pecypcsl. OnpeaeneHue, NpuMepsl.

Bropuunsie sHepreruueckue pecypcsl. OnpeaeneHue, mpuMepsl.

CoBpemeHHass sHepretuka. OJHepretuka Poccum. Uto Takoe sHepretuka? YpoBHHU
notpebienus suepruu B Poccun. [IpoGieMbl COBpEMEHHOM SHEPTeTUKH.

TpanunvonHnasi sHepreTuka. Bunmbl TpaaummoHHOW sHepreTuku (¢ mpumepamu). ADC,
TOC, I'DC. Hammume O3C B Poccum, 00eCned4eHHOCTh SHEPrueil COOCTBEHHBIMHU
TPaAULMOHHBIMA HCTOYHUKAMH.
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13.

14.
15.
16.
17.
18.

19.
20.

21.

22.

23

24.

25.
26.

27.

28.
29.
30.

31.
32.

33

34.

35.
36.

37.

38.
39.

Herpaaumuonnas sHepreTuka. Bumbl HETpaJUIIMOHHON JHEPTETUKH (C TPUMEPAMH).
ObecneuenHocts Poccun sHeprueii cOOCTBEHHBIMU HETPAIUIIMOHHBIMU UCTOYHHKAMH.
Pacnipenenenue snepruu. Inexrpocern (JIDII) u TenmoceTn, Ux BUIBI.

[Horpebnenue sneprun. [lorpeOuTenu 3MeKTPOIHEPTHH U TETTIOIHEPTHH.

®opmbl yuéra pacxoma sHepruu. OcHoBHBIE ¢GopMmbl yuéra 3Hepruu (C MOMOIIBIO
KW IloB, pacu€THbIi METO/], OMBITHO-PACUETHBIN c110c00). [Ipumepsi.

HanéxHocth B 3HepreTuke W KadecTBO 3Hepruu. lloHsaTue HaaEKHOCTH B SHEPrETHKE.
KauecTBo 371€KTpHUECKOH U TEMI0OBON YHEPIHUH.

Hopmer pacxoma sneprum. Ilepeuncnuth cymiectByrommue B Poccun HOpMBI pacxoja
SHEpruu (BOoAOCHAOKEHHUE, FIEKTPHUIECKast SHEPTus u T.11.).

OcHoBHBIE HampaByIeHUs dHeprocoepexenus (Ha mpons3BoacTre, B JKKX, B ATIK).
DKOHOMHUS SHEPTHH B OBITY. DHeprocoepexeHre B OTONMUTENbHBIN nepuoa. OCHOBHBIE
PEKOMEHAALINHU 110 SKOHOMHH PA3IUYHbIX BUJIOB SHEPTUU B OBITY.

DOKoHOMHUKa U 3HeprocOepekeHne. CBi3b SKOHOMUKH C dHeprocOepekenueM. LleHsl u
Tapubl Ha »HHepreruyeckue yciayru. QDopmbl (PUHAHCHPOBAHMSI TPOEKTOB IO
HEProCcOEPEKECHHUIO.

OHEPreTU4ecKrii ~ MEHEIKMEHT.  DHEepreTMYecKkuil  aynut. PackpblTh  MOHATHA
MEHEDKMEHT M ayJUT, UX LENU U 3a]1a4d, CTaIuH (3Tambl) MPOBEICHHUS.

. OnbIT 2HEprocOepexeHus 3a pyOexxom. Ha mpumepe HECKOJIBKHUX CTpPaH IOKa3aTh

CYIIECTBYIOIINE 3apyOeKHbIE TEXHOJOTMHM W CHOCOOBI SKOHOMHMH SHEPrHMM HIH e
MOJTyYEHUs AIbTEPHATUBHBIMU METOIaMHU.

[TepcrieKTUBBI pa3BUTHS MUPOBOM SHEPreTUKU. YKa3aTh OCHOBHBIE MUPOBBIC TEHICHIIUN
B DHEPIreTHKE, IPUOPUTETHI OJHUX BHUJIOB SHEPTUU HAJ IPYTHUMH.

Okonorus u 3uepretuka. Ilpeamer u 3amaun 3xoa0run. CBsI3b 9KOJIOTUU C SHEPTETUKOIA.
HopwmaruBHo-3akoHOAaTenbHAs 6a3a 3HEeprocoepexenus B bemapycu. 'ocynapcTBeHHOe
ynpaBieHue B 3HeprocOepexenun. Koucturynuss benmapycu, 3akon Pb 706
sHeprocoepexkennn” U uHble HIIA, perymmpyromue mpou3BOACTBO, pacrpeaciieHue 1
noTpeOIeHne SHEPTUH.

OcHoBHBIE TIOKa3aTenu OPEKTUBHOCTH UCIIOIB30BAHMS YHEPTUU U YHEPTOCOCPEIKCHUS.
Crangaprusanus SHEpromnoTpedaeHus — 6a3a sHeprocoOepeKeHus

DHeproOajgaHC ¥ €T0 BUIBI.

DKosoruyeckre mpoodaeMbl SHEPreTUKH. B3anMOCBS3b SKOIOTUN U SHEProcOepeKeHMsl.
MupoBoii sHepreTrueckuii 0agaHc (SHeprodamaHChl Pa3IMYHBIX CTpaH). TeHIEHIIUNA ero
U3MEHEHHS.

DHepreTudeckuii 6bamanc Poccun (ee OTIeNbHBIX PErHOHOB).

3aKOHOJATEIBCTBO B 00JIACTH YHEProcOepexeHNs B 3apyOeKHBIX CTpaHaX.

. Tapudsl Ha OTHETBHBIE BUIBI YHEPTETHUECKUX PECYpPCOB, TUHAMHUKA U MEPCHIEKTUBBI UX

U3MEHEeHMS (7151 IPOMBILIUIEHHBIX MPeInpusaTUil, 1 00bekToB JKKX).

[TpuunHbBI 3HEpPreTMYECKUX KPU3UCOB B OTIENBHBIX pervoHax Poccuu, myTtu pemieHus
npooeM.

BiusiHue 100bI4M SHEPreTHUECKUX PECYPCOB Ha SKOJOIMUYECKYIO CUTYAIMIO B CTPAHE.
MeponpusTusi 10 OrpaHHUYEHHUIO TOTPEOJICHHIO BOJBI MPOMBIIUICHHBIMH U OBITOBBIMHU
noTpedutensiMu. VX cBs3b C 3HEprocOepeKCHUEM.

PesepBbl  sHEprocOepekeHUs M HHEProcOEperarnue MEpONpHITHS B  Pa3IHUHBIX
OTpacisX IPOMBIIIICHHOCTH.

[IpumeHeHre HOBBIX SHEProcOeperaroIuX TEXHOIOTHI B IPOMBIIIUIEHHOCTH.
[IpuMeHeHHe HOBBIX 3HEProcOEperarlMX TEXHOJOTUH B KHIUIIHO-KOMMYHAJIBHOM
XO35UCTBE.
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40. IlpakThka HWCHOJB30BaHUS HETPAJAULIUOHHBIX M BO30OHOBISIEMBIX JHEPreTUYECKUX
PECYpCOB JUIs SHEProcOepesKeHMsI.

41. Kuotckuii mpoTOKOJI 00 OrpaHUYCHUHN BEIOPOCOB B OKPYXKAIOIILYIO CPEY.

42. JlessTenbHOCTh PETHOHATIBHBIX IEHTPOB MO YHEPrOCOEPEKEHHIO.

43. Pedpopma sHEPTETHKHU U €€ BO3MOXKHBIC ITOCIICACTBUS.

44. MexyHapOoHbIE SHEProcOeperaroie Opranu3anuy, MPaKTUKa UX JesITeTbHOCTH.

45. CrnocoObl yMEHBIIICHHUS MTOTEPh YHEPTUHU B TEIIJIOBBIX CETSX.

46. DHeprocOepekeHre B CUCTEMAaX OCBEIIECHUS 3aHHiA.

47. IlepcneKTUBBI IPUMEHEHHUS TETUIOBBIX HACOCOB B dHEpPreTuKe Poccuu.

48. HoBble crcTeMbl OTOTUICHHS 3IaHUM: "TEIUIbIE MOJIBI", CUCTEMBI JTyYHCTOTO 000TrpeBa.

49. Haubonee sHEpProeMKHE TEXHOJOTHYECKHE TPOIECCHl B MPOMBINIICHHOCTH W IYTH
YMEHBILEHUS UX SHEPTOEMKOCTH.

50. MeToibl CTUMYJIMPOBaHUS dHEpPTOCcOEpekeHneM B Poccuu 1 3a pyoexxom.

51. Opranu3anMoHHas CTPYKTYpa yrpaBlieHueM sHeprocoepexenreM B Poccun.

52. llenu u METOABI SHEPTETUUECKOTO ayaUTA.

53. Bo300OHOBIIsSIeMble HCTOYHUKHU SHEPTUH U UX BIMSHUE HAa OKPYKAIOIIYIO CPEdy.

54. YcrpoiicTBa mpueMa U yTUIIM3ald COJTHEYHOM SHEPIUH.

55. BerposHepreTruueckue YCTaHOBKU MPUHIIHIT JCHCTBUS X KIACCU(PUKALIHSL.

56. buomacca kak BO30OHOBISIEMbIN HCTOYHUK SHEPTHH.

57. IIpou3BOACTBO SHEPIUU TPAAULUOHHBIMU METOIAMH.

58. AKTHBHBIC U TTACCUBHBIC METOBI YHEPTOCOCPEIKCHHS

59. IlpsiMast ¥ KOCBEHHAsl 5KOHOMMUSI SHEPTUU.

7.4. Conep:xanue 3aHATHIA CEMUHAPCKOI0 THIIA.

IIpakTH4eckoe 3ansaTHe 1.

Buj npakTrueckoro 3aHATHS: cCeMUHAp-IUCIYT/TIaHENb

Tema u conmepkanue 3ansATus: PecypcocOepexxenue: 3(pPpeKTUBHOCTD, 3KOIOTMYHOCTD
WIN palMoHanbHOCTh? HannoHanpHble MOAETH pecypcocOepexeH U .

Lenb 3aHATUA:BBIABICHHE CYTH TMOHATUH, WX TNPHOPUTETHOCTH M COOTHOIICHUS.
BrlisiBieHHne cyTH 1 0COOEHHOCTEH HAIMOHAIBHBIX MOJIEJICH pecypcocOepekeHHUS.

[IpakTuyeckne 3HAHUSA, YMEHHMS W HaBBIKM: YCBOEHHE O0a30BBIX MOHSTUH, OMBIT
JUCKYCCHI U MCCIel0BaHMsl, PadOTHI C IUTEPATYPHBIMU UCTOYHUKAMHU.

IIpakTnyeckoe 3ansiTue 2.

By npakTU4ecKoro 3aHATHs: TPECHUHT

Tema wu comepxanue 3aHsATus: JlomycTumble, pa3pelieHHbIE, ONTUMAlbHbIE U
panroHalbHbIe HATPY3KU U BO3JIEHCTBHS (HOPMBI U TIPEJIEIbI) B pECYPCOCOEPEKEHHH.

[lenb 3aHATHS: MPOBECTU OMpeEelieHne AOMYCTHUMBIX M PalMOHANBHBIX HArpy3ok Ha
00BEKTHI M CYyOBEKTHI B IIPOLIECCE OCYIIECTBICHUS 1/IIU INITAHUPOBAHUS PECYPCONOIb30BAHNUS.

[TpakTueckue 3HAHWS, YMEHHS U HaBBIKM: YCBOCHHE YMEHHM OMNpENECIeHUS HOPM M
MIPE/IeSIOB HArPY30K B PECYPCOIOIb30BAHUH.

IIpakTH4eckoe 3ansaTHE 3.

Bua npakTuueckoro 3aHATHS: pEUIEHUE 3a1a4

Tema u conepxanue 3ansaTus: OlleHKA MOTEHIMAA PECYPCOB TEPPUTOPUH, OOBEKTOB U
CyOBEKTOB.

Ilenp 3aHATHSA: OCBOCHHE METOAUMK KOJIHMYECTBEHHOM, KA4EeCTBEHHOM H CMEIIaHHOH
OLICHKH
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[IpakTHueckne 3HAHUS, YMEHUS W HaBBIKA: B OOJIACTH peEIICHHS 3agad IO OLECHKE
[IEHHOCTH PECYPCOB U MOTEHIIMATIOB O0BEKTOB, CYOBEKTOB U TEPPUTOPHIA

IIpakTH4eckoe 3ansaTHE 4.

Bun npaktrdeckoro 3aHATHS: pa3pab0OTKa OMIOPHOM CXEMBI.

Tema u coneprxkanue 3anatus: HopMaTuBHO-IIPaBOBBIE OCHOBHI pECYpPCOCOEPEKEHHS.

Llens 3aHATHSA: COCTaBUTH OMOPHYIO CXEeMy IO 0a30BBIM JOKYMEHTaM HOPMATHBHO-
MIPABOBOTO 00ECTICUCHUS PECYPCOCOCPEKEHUSI.

[IpakTuueckne 3HAaHWs, YMEHHMsT W HaBbIKM: (OPMHUPOBAHHE YMEHUM 000OIIEeHUS
HOPMAaTHUBHO-IPaBOBOM nH(popManuu, padotsl ¢ Koncynprant+

IIpakTHyeckoe 3ansATHE S.

Buj npakTrueckoro 3aHATHA: MOJEIMPYIOIIAs UIPa.

Tema u coneprkanue 3anarus: PecypcocOepexenne IpupoaHbIX PecypCcoB.

Llens 3aHsTHSA: permieHHe MPoOJIeMHON TpodeccHoHaTbHON CHUTyallid B 00JIacTH
PalMOHAIFHOTO PECYPCOIONIb30BAHMS U -COCPEKEHHUS: ONTUMH3AIMS UCIIOIb3yEMBIX PECYPCOB,
noA00PKH CyOCTUTYTOB, U3y4EHHUE U MOJIEIMPOBAHUE SKOCUCTEM H T.II.

[IpakTuyeckue 3HAHMS, YMEHHMS M HaBBIKA: (POPMHUPOBAHUE 3HAHUM U yMEHUH
PalMOHAILHOTO IPUPOAOIUIB30BAHHUS, KYJIBTYPhI OTHOIIECHUS K IIPUPOJIE.

IIpakTnyeckoe 3ansiTue 6.

Bun npakTu4eckoro 3aHsITHS: KEUCHI.

Tema u conepkanue 3anarus: PecypcocOepexeHne o0IIeCTBEHHBIX PECYPCOB.

Lenb 3aHATUSA: pPEIIUTh KEHC IO 3KOJIOTMYECKOM OJKCIEepTH3e OOBEKTOB CepBHCAa U
TypHU3Ma.

[IpakTuyeckue 3HaHUS, YMEHUS U HaBBIKK: (pOpMUpOBaHHME 3HAHUN U YMEHH B 001acTH
9KOJIOTUYECKON JKCIepTHU3bl, pPabOThl € JOMOJHUTEIbHBIMH HCTOYHUKAMHU HH(POpMALUHY,
CHCTEMHOT'O MBIIIICHHS, KYJbTYpbl OTHOILIEHUS K OOIIECTBY U OTACIBHBIM CYOBEKTaM.

IIpakTHyeckoe 3ansaTue 7.

Buj npakTrueckoro 3aHATHSA: IPOCTPAHCTBEHHOE MOACIUPOBAHUE.

Tema u coneprxanue 3anatus: PecypcocOepexenne NpocTpaHCTBEHHBIX PECYPCOB.

[lenp 3aHATHA: peUICeHME 3a7add INTAaHAOPTa M IPOCTPAHCTBEHHOIO MOJIEIMPOBAHMS
O00BEKTOB cepBHUCAa M TypusMa (Hampumep, 0a3bl OTIbIXa, TOCTHHUYHOIO KOMILJIEKCa,
TYPUCTCKOT'O LIEHTPa, KypopTa U T.I1.).

[IpakTuyeckue 3HaHUS, YMEHUS U HaBBIKU: (pOpMUpPOBaHHME 3HAHUN U YMEHHI B 001aCcTH
BbIOOpa M OLIEHKM ONTHMAJIBHOIO IPOCTPAHCTBEHHOIO IIOJIOKEHUS, IPOCTPAHCTBEHHOU
IUTAHUPOBKU OOBEKTOB.

IIpakTH4eckoe 3ansaTHE 8.

Bup npakTrueckoro 3aHATHS: KOJUIOKBUYM.

Tema u coxepxaHue 3aHATUSA: DHeprocOepexeHue B Mpo(hecCHOHATLHOW M OBITOBOM
JeATeTLHOCTH. MeTO bl SHEprocOepekeHHs U YDHEProdPhHEeKTUBHOCTH.

Lenb 3aHATHS: TPOBEPKA 3HAHUN 00yJarOIUXCS M0 3apaHee JaHHBIM BOIIPOCAM:

— CymHocTh ¥ QYHKIIUH SHEPTHH .

— HcrouHuku 3HEprum.
[ToTrpeOuTenu u TpaH3UTEPHI SHEPTUU
— IloHATHe 1 0COOEHHOCTH SHEPTOCOESPESIKEHUSL.
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[Tpobnemsl 3HEprocOepeKeHUs U -MOIH30BAHMUS.
— «YMHBIA JOM» U KO-JIOM.
DHeprod3PpGheKTUBHOCTH 3[JaHUN, COOPYKEHHI B 000PYI0BaHHUS.
WHXUHUPUHT U IPaKTUKa SHEProcOepeKeHusl.

— DHeproayaur.

[IpakTuyeckue 3HaHUS, YMEHUS U HaBBIKU: (pOpMUpPOBaHHE 3HAHUI U YMEHH B 001acTH
9HEProcOepeKeHMs U IHEProayanTa, paboThl C JONOIHUTEIBHBIMA UCTOUHUKAMHU UH(POpMALIUY,
YMEHUH aHaIM3a MoJlydeHHON HPHOPMAITIH.

IIpakTH4eckoe 3ansaTHE 9.

Bua npaktrdeckoro 3aHATHS: 3alldTa UTOTOBOTO MPOEKTA.

Tema u comepkanue 3aHATus: PecypcocOeperaroiiee NpOEKTUPOBaHUE. YTIpaBliCHUE
pecypcocOepexenuem «Pa3paboTka 3KCKYpCHOHHOTO MapHIpyTa MO MYHULHUINAILHOMY PaiioHy
MOCKOBCKO# 00J1aCTH 1O pecypcocOeperaroieil TeMaTHKe»

[IpakTrueckue 3HaHUS, YMEHHUS ¥ HaBBIKU: (JOPMUPOBAHNE 3HAHUN M YMEHUU B 00J1acTH
NPUMEHEHUSI HMHCTPYMEHTapUsi CHUCTEMHOIO IMOAXOJa B MPOCKTUPOBAHUU U YIPABICHUU
pecypcocOepekeHIEM.

PexoMeHnaanuu K BIITOJIHEHUIO 3a/IaHUS:

1. PabGoTa BbINONHAETCS B rpynmnax u3 6-7 4yenoBex.

2. OOyyaronuecss BBIOMPAIOT TEMY TNPOEKT COIMVIACHO MHTEpPECY K KaKoMy-JTu0o
HANpaBJICHUIO  pecycocOepeXeHHs W MYHHMLUIAINTETY,  COIJIACOBBIBAIOT TEMYy C
npenogaBareneM. PaboTta mocienoBaTeNbHO BBIMOIHSIETCS MOJ] PYKOBOJCTBOM M KOHTPOJIEM
IpernojiaBaTessi B paMKax BPEMEHU CaMOCTOSTEIbHOH pabOThl, OCHOBHBIE MOMEHTHI OyayT
Pa3bACHATHCA B XOJI€ M3YYEHHUs OTIENbHBIX TEM BO BpeMms Kypca. s pazpaboTku mapuipyTa
MCIIOJIb3YIOTCSI MHOTOUHCIIEHHBIE UCTOYHUKN: Internet, cipaBOYHNKY, KaTajaoru, SHIUKIONEANH,
MyTEBOAUTENH, KYPHAJIbl, KapThl, CXeMbl U Jp. Pe3ynpbTaToM NpakTUYECKOW pabOThl JOJKEH
CTaTh MPOEKT SKCKYPCHOHHOTO MapIIpyTa 10 MyHHIMIIATbHOMY pailoHy MOCKOBCKO# 00sacTu
10 BRIOpaHHOM pecypcocOeperarmIieii TeMaThke.

3. IIpoeKT HOoJKeH colepKaTh CIEAYIOUINe MyHKTHI U OMUPAThCS B CBOEH pa3paboTKe Ha
I'OCT 50681-2010 — «IIpoekTupoBaHKe TYPUCTCKUX yCIyr» (OMOPHBIM SBJISIETCS MTYHKT 6.6.1.
Y TIPUJIOKEHUS)

- LIeTIb IPOEeKTa

- KOHILIETILMS TPOEKTa

- aKTYaJbHOCTh TEMATUKH MPOEKTA

- HOBH3HA IIPOEKTa

- IpaKTUYeCcKasi IIEHHOCTh IPOEKTa

- OCHOBHBIE IIPEUMYILIECTBA MapILIpyTa HaJl APYTUMHU

- TEXHOJIOTHYECKas KapTa MapIupyra

- cXeMa JIOKaIM3aluy MapiipyTa

- KQJIbKYJISIUSI CTOMMOCTH MapIipyTa

- MporpaMma MapIuipyTa

- KapTOYKH 3KCKYPCUOHHBIX 0OBEKTOB

- KOHTPOJIBHBIN TEKCT IKCKYpCOBOIa

TpeboBanust kK 0(OPMIICHUIO IPAKTHUECKON PaOOTHI:

1. TutynpHbli JHCT odopmisiercs 1o craHgapTHo ¢opme BKP (cm. mopran
YHHUBEPCUTETA);
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2. Copnepxanue padOThI;

3. Ha mnocrneaylommx CTpaHMIAX pacloyiaraloTcs yKa3aHHBIC BBIIIE IYHKTa 110
COJIEPKAHUIO IIPOEKTA;

4. B xonue paboThl pacmoiaraercs CHHCOK JIUTEpaTypbl M JPYIHMX HCTOYHUKOB
nHpopmanuu, kotopbie opopmisitores cormacao 'OCTy;

5. B Tekcre paboTel 00s3aTENBbHO JODKHBI OBITH CCHUIKM Ha HCIOJBb30BaHHYIO
JUTEpaTypy MW JpyrHe MCTOYHUKHM HMHPOpPMALMU, KOTOpbIE IPEJICTABISAIOTCS B BHUJE
COOTBETCTBYIOLIMX MyHKTaM CIIHCKA JIUTEPATYpHI (P B KBaAPATHBIX CKOOKax (Hampumep, [3]);

6. B pabory xemarenbHO BKIOUYeHHE (PoTorpaduii, puCyHKOB U CXeM, KOTOPbIE MOTYT
OBITh KaK pacrieyaTaHHBIMU, TaK U B BUJI€ BKJICCHHBIX BBIPE30K U3 T'a3€T, )KypHAJIOB U T.IL.;

7. Tlapametpsl cTpanuibl: Gopmar A4, TOPSIKOBBIE HOMEpa CTPAHMI] MPOCTABISIOTCS
BHU3Y N0 IIEHTPY (HauuHas ¢ 3-i cTpaHuibl), momus: cieBa — 30 mm, ciipaBa — 10 MM, cBepxy u
cHu3y — 20 mM;

8. @opmar Ttekcta: mpudt TimesNewRoman, kernas 12, 1 uHTepBan, BhIpaBHUBAHUE
OCHOBHOT'O TEKCTa IO IIUPHHE;

9. OO6beM paboOTHI JOKEH COCTaBIATh He Oosee 20 cTpaHUIL.

[TpakTnueckas pabora mpeAcTaBiseTcs NPenoAaBaTeN0 B OTIEYaTaHHOM BHJAE WIH Ha
3JIGKTPOHHOM HOCHUTEJNIE C 00eCleuYeHHEM CO CTOPOHBI aBTOPOB CPEACTB BOCIPOU3BOJICTBA
IIPOEKTA.

Tunosblie INPAKTHICCKHUE 3aJaHUsA

INPAKTHYECKAS PABOTA Nel
«M3YYEHUE U PACYHET AJIbBTEPHATHBHBIX BO3OEHOBIIAAEMbBIX NCTOUYHMKOB

OHEPT'U HA ITPUMEPE BETPOOHEPI'ETUYECKUX U ®OTOIJIEKTPUYECKUX
YCTAHOBOK»

1. Ilesin padoThI

1. O3HaKOMHUTBHCSI C PUHIIUIIOM PAOOTHI BETPOTEHEPATOPOB M COTHEYHBIX OaTapen.

2. V3y4uuTh KOHCTPYKIMIO OSTHUX BHJOM BO300OHOBISIEMBIX AallbTEPHATUBHBIX HCTOYHUKOB
SHEPIHH.

3. Onpenenuth Hamboyee CHIBHBIE W CIa0ble CTOPOHBI ITHX BO300OHOBISIEMBIX HCTOYHUKOB
SHEPIHH.

4. Caenatb BBIBOJ O II€TIECOOOPA3HOCTH MPUMEHEHHUSI BETPOI€HEPATOPOB U COJHEUHBIX OaTapeit
B paMKax pa3BUTHS TYPUCTHYECKOTO CEPBHUCA.

Berporeneparop (BeTpodsieKTpuUecKash yCTaHOBKAa WM COKpameHHo BJY) -
yCTPOMCTBO [y1st MpeoOpa3zoBaHusl KUHETUYECKONW YHEPTUU BETPOBOTO MOTOKA B MEXAHUYECKYIO
SHEPruI0 BpalICHHUs pPOTOpa C MOCIEAYIOUIUM €€ MpeoO0pa3soBaHUEM B AIIEKTPUYECKYIO
JHEPTHIO.

BerporenepaTtopbl MOKHO pa3/ieMTh HA JIB€ KaTErOPUU: NMPOMBIIIJICHHbIE U OBITOBBIE
(V11 4acTHOrO HCIONIb30BaHUA). [IpOMBINUIEHHBIE YCTaHABIMBAIOTCS TOCYAAPCTBOM WIIU
KPYIHBIMH JHEPreTUYecKuMH KopropanusMu. Kak mnpaBuio, ux OOBEAMHSIOT B CETH, B
pe3yJbTaTe MOJIy4aeTCsl BETPsIHAS IEKTPOCTaHUUs. E€ OCHOBHOE OTIIMYME OT TPaJULIMOHHBIX
(TErJIOBBIX, ATOMHBIX) - TOJHOE OTCYTCTBHE KaK CBIPbs, TaK M OTXOIOB. EQMHCTBEHHOE
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BakHOE TpebOoBanue i BOC - BBICOKMI CpeaHErofoBOM ypOBEHb BeTpa. MOITHOCTH
COBPEMEHHBIX BETpOreHepaTopoB nocrturaet 7,5 MBT.
MOIIHOCTh BETPOTEHEPATOPA 3aBUCUT OT CKOPOCTH BETpa M OMETaeMOM TIIOMIAH ,
pSV3
2

rae: V - ckopocTb BeTpa, p - MIOTHOCTh BO3AYyXa, S - OMeTaemasi IIOoaib.

CymecTByOT KiIacCH(PUKAUA BETPOTEHEPATOPOB IO KOJUYECTBY JIOMACTEH, IO
MaTcepuajiaM, U3 KOTOPbBIX OHU BBIIIOJHCHBI, [10 OCHU BpAllICHHUA U I10 1Iary BUHTA. Pa3pa60TaH0
0OJbIII0E KOTMYECTBO BETPOTEHEPATOPOB. B 3aBHCUMOCTH OT OpUEHTAIMU OCH BpAIEHUS TIO0
OTHOIIECHUIO K HAIPaBJICHUIO IMOTOKAa BETPOI€HEPATOPhl MOTYT OBITh KIACCHU(HUIIMPOBAHBI
CIEAYIOIIUM 00pa3oM:

° C FOpHSOHTaﬂBHOﬁ OCBhIO BpalllCHUA, napanneanoﬁ HAIIpaBJICHUIO BETPOBOI'O MTOTOKA,

® C TOPU3OHTAIGHOW OCBHIO BpAILICHHS, MEPICHIUKYISPHOW HAMpaBICHUIO BeTpa (MOXO0OHBIE
BOJSTHOMY KOJIECY);

®  C BEpPTUKAJIbHOM OChIO BpalllEHUs], IEPIICHANKYJISIPHON HAIIPaBIEHHUIO BETPOBOTO MOTOKA.

Berporeneparopbl ¢ 2opuzoHmanbHol Ocblo 6paujenus MOTYT HCIONb30BaTh IS
npeoOpa3oBaHUsl PHEPrUM BETpa MOJBEMHYIO CHIy WM CHIIy CONPOTUBJICHHUSA. Y CTPOMCTBA,
HCIMOJIB3YIOMUC IMOABCMHYIKO CHUITY, MNPCAINOYTUTCIBHCC, IMOCKOJBKY OHHU MOI'yT pPa3BUTbL B
HECKOJIbKO pa3 OOJIbLIYI0 CHIIy, YeM YCTPOHCTBAa C HEMOCPEICTBEHHBIM JEHCTBUEM CHJIBI
conporunenus. [locnennue, KpoMe TOro, HE MOIYT I[E€pEMENIaThCsi CO CKOPOCTHIO,
MPEBBIIAIONIEH CKOPOCTh BeTpa. BceneacTBue 53TOro JIomacTd, Ha KOTOpPbIE JEHUCTBYET
noabeMHas cwia (BETpoKoseca), MOTYT OBITh Oosiee OBICTPOXOMHBIMU (OBICTPOXOIHOCTH -
OTHOIICHHE OKPY>KHOM CKOPOCTH 3JIEMEHTa MOBEPXHOCTH K CKOPOCTH BETpPa) U MMETh Jydlliee
COOTHOILIEHHE MOIIHOCTH U MAacChl TNPU MEHBbUIEH CTOMMOCTH €IUHUIIBI YCTAaHOBJIEHHOMN
MOIIIHOCTH.

Berporeneparopbl ¢ gepmuxaivhol ocvio eépawjenuss UMEIT BaKHbIE INPEUMYIECTBA
nepes BETPOTEHEpaTopaMH C TOPHU3OHTAIBHBIM PpACHoNioKeHHWeM ocu. J[ns Hux oTmamaer
HEOOXO/JMMOCTh B YCTPOMCTBaxX Ui OpPUEHTALMU Ha BETEp, YNPOLIACTCS KOHCTPYKIHS H
YMCHBIIAIOTCA THPOCKONMUYCCKUC HArPy3KH, BBI3BIBAIOINNC IOOIMOJTHUTCIILHBIC HAIIPSXKCHUSA B
JOMAcTAX, CHCTEME INepenad M MPOYUX DIEMEHTaX YCTAaHOBOK C TOPU30HTAJIBHOM OCBIO
BpaieHus. K TakuMm ycTaHOBKaM OTHOCATCS YCTPOMCTBA C IUIACTUHAMHU, YamieoOpa3HbIMU WU
TypOMHHBIMHU 3JIEMEHTaMH, a Takke poropamu CaBoHHUYCaA C JOMACTSIMHU S-00pa3HOil (hOpMBI, HA
KOTOpBIE€ IEHCTBYET TAaK)Ke M MOJbEMHasl CHiia. Y CTPOMCTBA TAaKOro Tuma o0janaioT OoNbIINM
Ha4dYaJdlbHBIM MOMCHTOM, OJHAKO MCHBIIIMMH 6BICTpOXOI[HOCTBIO U MOIIHOCTBLIO IO CPaBHCHHIO C
OOBIYHBIM POTOPOM.

Ilpomvrunennasn eempanas yCmano6Ka COCMOUM U3 C1e0yiouux 31eMeHmos:
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[TIpoMbIIIEHHBIBETPOTrEHEPATOP CTPOUTCA HA MOJATOTOBJICHHOM Mtomaake 3a 7—10
nueit. [lomydenne paspernieHui peryaupyroiuX OpraHOB Ha CTPOUTEIHCTBO BETPSHOW (epMBI
MOJKET 3aHUMaTh roja u Oonee. Kpome Toro, ais 000CHOBaHUSI CTPOUTENHCTBA BETPOYCTAHOBKHU
WIN BETponapka HeoOX0AUMO MPOBECHHUE [UIUTENBHBIX (HE MEHee roja) UCCIIeJOBaHUM BETpa B
paliloHEe CTPOMUTENBCTBA. OJTU MEPONPUSITHUS 3HAYUTEIBHO YBEIMYMBAIOT CPOK pealu3aluu
BETPOIHEPrEeTUUECKUX MIPOEKTOB.

Jlyiss cTpouTeNnbcTBa HEOOXOMUMBI JOPOTa O CTPOUTEIHHOW IUIOMIAJKH, MECTO JIs
pa3MenieHus y3JI0B IPU MOHTaXe, TskEnas noabEMHas TEXHHKA C BRIHOCOM cTpelnbl 6onee 50
METPOB, TaK KaK FOHJ0JIbl YCTAHABIMBAIOTCS Ha BBICOTE OKOJI0 50 METpOB.

B xope skcrutyataniuy NpoMBIIIJICHHBIX BETPOT€HEPATOPOB BO3HUKAIOT Pa3IMUHbIe MPOOIEMBbI:
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e HenpaBuiabHoe ycTpoiicTBO ¢yHmamenta. Ecaum  dyHgameHT OallHM HEMPaBHIBHO
paccuMTaH, WJIM HENpaBWIBHO YCTPOEH JpeHax (yHAaMeHTa, OallHs OT CHIIBHOIO
HIOpBIBA BETPA MOXKET YNACTh.

e (OOnenenenue JonacTed W APyrux uacrted reHeparopa. OOneAcHEHHWE CIIOCOOHO
YBEJTUYUTH MAacCy JIOMAcTe U CHU3UTH d(PPEKTUBHOCTh pabOTHI BeTporeHeparopa. s
JKCIUTyaTallud B AapKTUYECKHUX O0JIaCTSIX YacTH BETPOreHEpaTopa JOJIKHBI OBbITh
U3TOTOBJIEHBI U3 CIIEUAIBHBIX MOPO30CTONKUX MaTepuanoB. JKUAKOCTH, UCIIOIb3yeMbIe
B T€HepaTope, He JOJIKHBI 3aMep3aTb. MoeT 3aMEp3HYTh 000pYAOBaHHUE, 3aMepAIOLIee
CKOpOCTh BeTpa. B aToMm ciydae >(QeKTHBHOCTH BETPOT€HEPATOpAa MOXKET CEphE3HO
CcHU3UTHCA. M3-3a 00neieHeH st MPpUOOPHI MOTYT MOKa3bIBaTh HU3KYIO CKOPOCTh BETpa,
POTOpP OCTaHETCS HENMOABUKHBIM.

e  OTKJIIOYEHUE/TIONIOMKA TOPMO3HOM cucteMbl. Ilpu 3TOoM nomacts HaOMpaeT CIMIIKOM
OO0JIBIITYIO0 CKOPOCTD U, KaK CJIEJICTBHE, JIOMAETCs.

e Orxmouenue. [Ipu pe3kux KoneOaHHMSIX CKOPOCTH BeTpa cpabaThIBAaeT 3JIEKTpUUYecKas
3allMTa alnapaTroB BXOAALIMX B COCTaB CUCTEMBI, YTO CHUXKAET 3(PPEKTUBHOCTh CUCTEMBI
B nenoMm. Tak >xe amsi OONBIIMX BETPOCTAHLUI OoJblIas BEPOSTHOCTb CpadaThbIBAHHS
3auTel Ha oTxoasammx JIDIT.

e HecrabunpHocTh paboTH TeHepaTopa. M3-3a TOro uto B OOJIBUIMHCTBE MPOMBIIUIEHHBIX
BETPOTr€HEPUPYIOIINX YCTAHOBKAX CTOAT aCHHXPOHHBIE T€HEPATOPHI, cTaObUIbHAs paboTa
UX 3aBUCHUT OT IOCTOSIHCTBA HanpspkeHus B JIOIT.

e [loxapel. Iloxkap MOKET BO3HUKHYTH H3-3a TPEHHUS BpalIAIOLIUXCS 4acTed BHYTpU
TOHJOJbI, YTEUKH Macja U3 THAPaBINYECKUX cUCTeM, oOpbIBa kabenel u T. A. Iloxkapsl
BETPOI€HEPATOPOB PEAKU, HO HMX TPYAHO TYLIUTh M3-32 OTHAJIEHHOCTH BETPSIHBIX
AIIEKTPOCTAHLUHI U OOJBIION BBICOTHI, HA KOTOPOM MPOUCXOAUT Moxkap. Ha coBpeMeHHBIX
BETPOreHEpaTOpax yCTAHABINBAIOTCS CUCTEMBI I0KAPOTYILIECHNUS.

e VYiapbl MOJHMI. YJaapel MOJHHM MOTyT INpPHUBECTH K moxapy. Ha coBpeMeHHBIX
BETPOr€HEpaTOpaxX yCTAHABINBAIOTCS MOJIHUEOTBOASAIIUE CUCTEMBI.

Coaneunsble 0aTapen.

[Tpunnun paGoTel (OTOIEMEHTOB U3 KOTOPBIX COCTOUT COJIHEUHAsi Oarapesi OCHOBAaH Ha
doToraasBannueckoM 3¢ dexre. IToT F3pdext Habmoman ene Anekcanap IaMoHa bekkepens B
1839 rony. BniocneactBun paboTel DiiHmITElHAa B 00actu (HoTod¢dheKTa MO3BOJUIN OMUCAThH
sBJIeHUE KonnuecTBeHHO. OmnbIThl bekkepens mokasanu, 4To JTYYHCTYIO SHEPTUIO COHIIA MOXKHO
TpaHC(OPMHUPOBATH B 3JIEKTPHUUECTBO C MOMOIIBIO CIIEHUATBHBIX MOIYIPOBOJIHUKOB, KOTOpPbIE
IMMO37KC MOJYUNJIA Ha3BAHUC (bOTOE)JIeMeHTBI.

Boobme Takoii cmoco0 monydeHus S3JeKTpUYecTBa JIOJDKEH ObITh  HambOosee
3QPEKTUBHBIM, TOTOMY UTO SBISETCS OJHOCTyHeH4YaTbiM. [lo cpaBHeHHIO C Apyrou
TEXHOJIOTHEH MpeoOpa3oBaHms COTHEUHON SHEPTHH Yepe3 TepMOoAMHaMUuYecKuil mepexon (Jlyun
-> HarpeBanue Bonbl -> [lap -> Bpamenne TypOMHBI -> DIEKTPUUYECTBO), MEHBIIEC dHEPTUU
TepsieTcs Ha EPEXO/Ibl.

Cmpoenue ghomornemenma
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@®OTO37EMEHT Ha OCHOBE TMOJYIMPOBOAHHUKOB COCTOUT M3 JBYX CJOEB C pa3HOU
poBOAUMOCTEIO. K ClIosiM ¢ pa3HBIX CTOPOH MOJANAUBAIOTCS KOHTAKTHI, KOTOPbIE UCIOJIb3YIOTCS
U TIOAKIIIOYEHUsT K BHEIIHEW wnenu. Ponbk Karoga urpaer ciiod € N-IpPOBOJAUMOCTBHIO
(37EeKTpOHHAsI TPOBOAUMOCTH), POJIb AaHOAA — P-CIIOH (ABIPOYHAS POBOUMOCTB ).

Tok B n-crmost co3maercss IBHKEHUE DIIGKTPOHOB, KOTOPHIE «BBIOMBAIOTCS» TIPHU
MOTaIaHUU Ha HUX cBeTa 3a cueT (hoTodrddexra. Tok B p-cioe co3maeTcs «IBHKEHUEM JBIPOK.
«/IpIpKa» — aToOM, KOTOPBIN MOTEPSI FIEKTPOH, COOTBETCTBEHHO, MEPECKAKUBAHKE AJIEKTPOHOB
C «IBIPKH» Ha «IBIPKY» CO3[ACT <«IBUKEHHE» IBIPOK, XOTS B MPOCTPAHCTBE CaMH <«IBIPKH
KOHEYHO HE JIBUTaI0TCSl.

Ha cTbike cioeB ¢ n- U p-MPOBOAUMOCTBIO co3faeTcs p-n-nepexol. [lomyyaercs cBoero
pojaa 1uoAd, KOTOPbIe MOXKET CO3/1aBaTh Pa3HOCTh MOTEHIIMAJIOB 3a CUET NOMNaJ aHKe JIydel CBeTa.

Du3uyuecKuil Mexanuzm 0eicmeus

Korpa nydn cBeta momagaroT Ha n-cioH, 3a cdet hoTodrddexra 0O6pa3yroTcsi cBOOOIHBIC
NeKTpoHBL. KpoMe 53TOoro, OHM TONY4arOT JOMOJHUTEIBHYIO DJHEPIHI0 H  CIIOCOOHBI
«TIEePENpPHITHYTHY Yepe3 MOTeHLIHATbHBIA Oapbep p-n-nepexona. KoHLeHTpauus 31eKTpOHOB U
JIBIPOK M3MEHSETCS U 00pa3yercss pa3HOCTh MOTEHUMaIoB. EciM 3aMKHYTh BHELIHIOIO LIETb
yepe3 Hee HauHEeT Teub TOK.

Pasnoctes morennmanoB (a coorBerctBeHHO U DJIC) KOTOpPYHO MOXKET CO3/1aBaTh
(OTORIEMEHT 3aBHCHUT OT MHOTUX (PAKTOPOB: MHTCHCUBHOCTHU COJHEYHOTO M3ITyUEHUSs, TUTOIIA TN
dorornementa, KITJl koHCTpyKIIMH, TeMIepaTyphl (IPH HATPEBAHUU MTPOBOAMMOCTH TIA/IaeT).

OpHako pPa3HOCTh TOTEHIMANIOB, cO37aBaeMas OJHUM (OTOIIEMEHTOB, Mayia s
MPOMBINUICHHOTO TMpUMeHeHHs. UYTOOBl KMMETh BO3MOXHOCTh HCIONB30BAaTh COJIHEUHBIC
AJIEMEHTHI JUIsl SJIEKTPONUTAHUSL YCTPOMCTB, UX COEAMHSIOT BMECTE. Te€M CaMbIM MOJYy4aroTCs
COJIHEUHbIE Oatapel (ConHE4HBIE COOpKH, cojiHeuHble MonynH). Kpome Toro, ¢oTosnemMeHTHI
MOKPBIBAIOT Pa3IMYHBIMU 3aIIUTHBIMH CJIOSIMH U3 CTEKJIA, TNIACTMACChI, Pa3INYHBIX IIEHOK. DTO
JIENIat0T JUIsl TOTO, YTOOBI 3aIIUTUTh XPYIKHUM 3JI€MEHT.

OcHOBHOIl pa0odeil XapaKTEPUCTUKOW COJIHEUHOW Oarapew SBJISETCS TUKOBas
MOIIIHOCTh, KOTOPYIO BBIpaXaroT B Barrax (Btr, W). Dra xapakTepucTuka IOKa3bIBaeT
BBIXOJHYIO MOIITHOCTh 0aTaped B ONTHMAIbHBIX YCIOBHSIX: COJHEYHOM H3nydeHuu | kBT1/m2,
Temreparype okpyxaromei cpensl 25 oC, comHeuyHOM crekTpe mmpuHOH 450(AML,5). B
OOBIYHBIX YCIOBHSIX JOCTUYh TAKUX IMOKa3aTeNell ymaercs KpailHe pelKko, OCBEIIEHHOCTh HIXKE,
a Moynb HarpeBaetcs Bhime (10 60-70 rpamxycos).

[Ipu mocnegoBaTeabHOM  COEAMHEHHH  ()OTORJIIEMEHTOB  IOBBIIIAETCS  Pa3HOCTD
MOTEHLIMAJIOB, PU MapajuleIbHOM - TOK. TakuMm 00pa3oM KOMOWHUPYS COEIUHEHHUS MOXHO
T00UTHCS TpeOyeMbIX MapaMeTpOB MO TOKY U HANPSHKEHUIO, a CIeI0BATENIbHO U MO0 MOIIHOCTH.
Kpome Toro, mocnenoBaTenbHO WK MAPAIEIBHO MOXKHO COSAHHSITH HE TOJBKO (POTORIEMEHTHI
B paMKax OJIHOI COJIHEUHOW OaTapen, HO M COJTHEUHbIe OaTapeu B LIEJIOM.

Ha cerognsminumii 1eHb Ha phIHKE COBITA MPEO0IaJacT B OCHOBHOM TPH BUJA COTHEYHBIX
Oarapeil — 3T0 TOHKOILJICHOYHBIC, MOHOKPUCTAILTNYECKUE W TOJUKPUCTAIUTMUECKHUE COJTHEUHBIC
naHenu. Haubosnee nonynsipHbIMU SIBISIFOTCSI MOHOKPUCTAJNTIMYECKHE COJTHEUHbIE OaTapen. DTOT
Tun OaTapeil COCTOMT U3 OFPOMHOTO KOJIMYECTBA CHUIIMKOHOBBIX siueek. CHIMKOHOBBIC SUEHKU
BBIMOJHAIOT (YHKIUIO TPeoOpa3oOBbIBAHUS 3JIEKTPUUYECKONM SHEPrHMHM W3 COJIHEYHBIX JIydeH,
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MOMAJAlONMX Ha MX T[OBEPXHOCTh. Hambonee onTUMambHBIM KOJIMYECTBOM SYEEK B
MOHOKPHUCTAJUTMYECKUX OaTapesix cuuTaercs 36. DTO JOCTATOYHO XOPOIIO OTpakaeTcs Ha
BBIPA0OTKE 3IEKTPOIHEPTUU. MOHOKpHUCTAIUTMUECKHE OaTapen JOCTATOYHO JIETKU U KOMIIAKTHBI,
CHOCOOHBI HEMHOTO u3rubathes. briaromaps 3ToMy CBOMCTBY, HE COCTaBHT OCOOOTrO TpyAa
YCTaHOBKA JaHHBIX OaTapeld Ha HEPOBHBIX IMOBEPXHOCTSX, TJE CIOXKHO OyaeT IoOHUThCS
MPABUJILHOTO YyIJIa HAKJIOHA.

Cmpoenue coineunvix oamapeit

Ao e TNacTuHl CrexnaHHoe

o _,-’_;-";_;a' NpOBOGHUKE = ~ MNOKPLITHE .
R . . AHTHENHKOELIA

g - -~ AMET
AHTHENWMKOBOE ,/
MNOKPLITHE
KpemHui DATOINEMEHT
n- W P-THNa
-, Metannuueckan
z NoANOHKE F . . Kapﬁa‘:

barapen u3 MOHOKPHCTA/UIOB MMEIOT HAJCKHBIM M IIPOYHBINA CTEKJIOIIACTUKOBBIN
Kopryc. brmaromaps HeMy BOBHYTPb YCT@HOBKHM BJIara HE IIPOHMKAET, IMO3TOMY JaHHBIC
YCTaHOBKHM MO>KHO HCIIOJIb30BaTh Ja’ke Ha KOopaOisix NanbHero mijaBaHus. boriee HaaeKHBIMU U
JIOJITOBEYHBIMU COJIHEUHBbIE Oarapen JenaeT OTCYTCTBHE MOJBMXKHBIX 3i1eMeHToB. Cdepa
MPUMEHEHHS] MOHOKPUCTAINTMYECKUX COJTHEYHBIX OaTapel JOBOJIBHO HMIMPOKA, 3TO MOXKET OBITh U
3apsaKa aKKyMYJSTOPOB, S3JEKTPONUTAaHUE [UIsl CaJOBBIX HACOCOB, OOECleYeHHE MUTaHUs
OGOpTOBOTO 00OPYAOBaHUS KOPaOIIsi, OCBEIIEHNUE CAIOBBIX U MPUYCAICOHBIX YIACTKOB , TUTAHUS
CUTHAJM3allMd U CPEACTB CBSA3M, M Tak Jjajee. Y J[JaHHOTO BHJa COJHEYHBIX OaTapei
MaKCHUMaJbHasi MOIIHOCTh JOCTUTAETCs MPH YCIOBHX, €Clii He0O OyaeT sICHbIM, TeMIleparypa
Bo3ayxa — 25°C, manenu OyqyT HaAmpaBleHBI MPSIMO HA COJHIE. 3HAYUTENHHO CHU3HTH
MOIITHOCTh YCTaHOBKH MOKET Jlake HeOombInas o0naqHocTh (okono 70%), a B ciaydyae CHIIbHOM
00JIAYHOCTH MOXKHO CYHTATh YTO paboTa CoIHEyHOU OaTapen OJIOKMpOBaHA, TaK KaK MOIIHOCTb
camkaercss Ha 90%. [lnsg Toro 9rto OBl TOJYYHTh ONTHMAIBHYH) MOIIHOCTH, JHAaIla30H
TEeMIIepaTyp BO3/1yXa MOJDKEH KoyiedaTbes B pamkax 15-25 °C. Jlng HammX mMUAPOT U3MEHEHHE
COJIHEYHOM PHEPI'uu, HAMPSMYIO 3aBUCUT OT ce30Ha. J[Ji1 TOro 4ToObl HE U3MEHSTh MTOCTOSHHO,
HalpaBJieHUE TMaHeJde pPEeKOMEHIyeTCs YCTAaHOBUTh HUX [0 HANpaBIEHUIO K 3KBaTOpY,
OTKJIOHEHHE JIOJKHO OBITh PABHO HIMPOTE MECTHOCTH.
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ToHkoNIeHOYHBbIE COJIHEUHbIEe OaTaped — CUMTAIOTCA HauOoJjee JIeNIeBbIM BapHaHTOM
M3 BCEX CYIIECTBYIONIMX BHAOB OaTapeil. DTOT BU OaTapeil MOXHO yCTaHABIMBATH B JIFOOOM
MecTe, 3TO MOXET OBITh CTEHa 3[JaHMs, KpbIIIa JIMOO ke 3eMeNbHBIH ydacTok. B ornmume ot
MOHOKPHUCTAINTUYECKUX Oarapeil, TOHKOIJICHOYHBIM COJTHEYHBIM OarapesiM He HY>KHBI MpsMbIe
ayun conHia. [To MoutHOCTH OHM Takxke OoJiee yIOOHBI, 4YeM ApPYyrHe BHUJBI, TaK KaK Jaxe MpH
[IaCMYpPHOW TOTrOZIE OHU TEPAIOT MouIHOCTh Bcero Ha 10 — 15 %. Jlng Hamel MecTHOCTH
HaubOosee ynoOeH Takoll MaTepuan Kak TOHKas IUIEHKa, YeM MOHOKPUCTAJIbL, TaK Kak OHa
JIOCTaTOYHO XOPOHIO paboTaeT Aake B YCIOBUSAX 3albUICHHOCTH. ETMHCTBEHHOE YTO MOXHO
Ha3BaTb MHUHYCOM [UIsl JAHHOTO BHJA COJIHEYHBIX OaTapei 5TO 3aHMMaeMas IUIOUIalb,
MpakTUYeCKH B 2,5 pasza Oousblie, 4eM y Apyrux. [I[puMeHsrOTCS OHM B OCHOBHOM i Ooliee
KPYIHBIX CUCTEM JIEKTPOCHA0XKEHHUS , PEIKO - /Uil OBITOBBIX OTPEOHOCTEH.

Momukpucraiinyeckue CoJHeYHbIe 0aTaped TakKe CUYUTAIOTCS AIbTEPHATUBHBIM
BapHAHTOM  MOHOKpHCTAUIMYeCKUM  Oarapesm. B uXx  ycTpolicTBe  NpPUMEHUM
NOJUKPUCTAIUTMYECKUI KpeMHUH, UMeromuil sipko cuHuil 1Ber. [lo croumoctu oHu Oojee
BBITO/IHBI, YeM MOHOKpHcTayuinueckue Oarapeu. [lomukpucranianueckue coiHEUHbIE OaTapeu
HIMPOKO TMPUMEHUMBI ISl OCBEIIEHMs IBOPOB, MApKOB, YINHII, IIocce, OONbHMII, Kade, HIKOII,
YaCTHBIX JIOMOB, CpEACTB CBSI3UM, a TakXKe /s DHEProcHaOKeHHs Ta30MpOBOJOB U
He(TENPOBOIOB, 3aPsAKH AKKYMYJISTOPOB.

Heoocmamku conneunvix naneneil.

Cpoxk cimy»Obl KpHCTAIIJIOB, U3 KOTOPBIX BBIMOJHAIOTCS OaTapeu, He 3aBUCUT OT THUIIA, OH
MOJTHOCTBIO 3aBUCHUT OT HETIPOHHUIIAEMOCTHU U KPETIOCTH KOHCTPYKIMU. KpHcTamisl xe, pH 3TOM
COBEPIIICHHO PaBHOIYIIHBI K BJIare WX JAPYTUM HEOIArompusTHHIM (aKTOpaM , OHU SBISIOTCS
WHEPTHBIMH ~ Marepuanamu. [Ipy  HapylmieHHWM TepMETUYHOCTH  IOBEPXHOCTH, MOTYT
MOJIBEPTHYTHCS PXKABICHUIO JOPOXKKU, COSAMHSIONINE KPEMHHI, 32 CueT MOoMaJaHus Bjard Ha
JOPOKKH MEX]y TUIACTUHAMHU MCUYE3HYT TOKOMPOBOSIINE KOHTAKTHI. TOJIBKO MO ATOW MPUUHHE
MaHEJIb MOXKET BBIMTH U3 CTPOS.

Pacuem conneunvix naneneii.

YroObl y3HATh, MaHEIN KAKOH MOLIHOCTH MOTPEOYIOTCS JUIsl YCTaHOBKH, HEOOXOIUMO
3HATh MOIITHOCTh BCEX DIEKTPOIPUOOPOB B qome. Eciu ot comHeunbix Oatapeii Oyner 3amuTaHa
TOJILKO YacTb IPUOOPOB, TO COOTBETCTBEHHO HYKHO 3HATh TOJILKO MX MOIIHOCTb.

MOUIHOCTB BCerzia MOKHO IIOCMOTPETh B IAaCHOPTE AIIEKTPOIpUoopa.

Heo6xomumo cBectr Bce mpuOOPHI B €AMHYIO TAOJIHITYy ¢ YKa3aHUEM MOIIHOCTH, YHCIIO
4acoB pabOThI, CYTOYHOE TOTPEOJICHHE W CYMMY BCEX JJEKTPONpPHUOOPOB (31€Ch MOXKHO
COCTaBUTH OOIIYIO TAOIUIY JJI OpakTHYecKuX padot Nel u Ne3).

Taomumal.

AuiekTponpudop | Momnocts, Br | Koanuecrso Bpems paGorsl B | IToTpedaenue 3a
CyTKH, 4ac CcyTKH, Brxy

Bcero B cytku, Ppp:
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Crnenyromuil mar — 3TO ONPENeSICHUE TOJOBOTO KOJHWYECTBA COJHEYHOW pajualivii,
XapakTepHOE ISl JTaHHOTO PEeTrHoHA. JTO TaOIMIIBl, B KOTOPHIX YKa3aH YPOBEHb COJTHEYHOM
panuanuu (kBT 9/M?/neHb) ¢ pa30UBKOI 1O MecsIIiam.

Tabnuna 2. ConHeuHast HHCOJSIHUS B ropoae Mockaa:

Mocksa,mupota 55.7 | suB | deBp | mMapT | amp Mail | MIOHb | MIOJIb | aBT | CEHT | OKT | HOs0 | JeK
TI'opusonTansHas 164 | 34.6 | 794 | 111.2 | 161.4 | 166.7 | 166.3 | 130.1 | 829 | 414 | 18.6 | 11.7
naHelb

BeprukanbHuas 21.3 | 57.9 | 1049 | 93.5 | 108.2 | 100.8 | 108.8 | 103.6 | 86.5 | 58.1 | 38.7 | 25.8
TaHeNb

Haxson manenu - 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°

Bpamenne Bokpyr 21.7 | 62.3 | 132.9 | 161.4 | 228.0 | 227.8 | 224.8 | 189.2 | 126.5 | 71.6 | 42.2 | 26.0
MIOJISIPHOW OCH

CornacHo Ta0auie HauIy4YIIui ypOBEHb HHCOJSIIMK OYJeT B MIOHE Mecslle, a HAauXyAIlui — B
nekaope.
3Has obmiyro 1udpy SHEpromoTpedieHus, HEOOXOIUMO YYEeCTh IOTEPH Ha pa3psa-3apsn
akkyMmynsTopa. BennunHa noreps cocrasisier okosio 20%.

Py =Ppp x1,2
Jlenum monydyeHHOE 3HaYCHNE Ha 3HAUCHHUE UHCOJISIUY.
Just wioust: W=Pogy /3Hauenue uions, KBT.
Hunsa nexadbps: W=Ps /3nauenue dexabps, KBT.
[Tocne ocyiiecTBiaeHUs pacdyeToB HEOOXOAMMO BBIOPATh JIOOYI0 MOJIETh U3 MPHUBEICHHBIX B
tabnuie. JlanpHeire pacueTsbl MO3BOJAT ONPEACIUTh HEOOXOAMMOE KOJIMYECTBO COJIHEUHBIX
OaTtapeii BRIOpaHHOW MOITHOCTH.

Ta0muma 3.

MogenbHbI# psif 150 170 170 180 180 250

cosHeuHBIX Oatapeit, TCM 12 (24 (12 (24 (24 stueiikn)
siueeKk) |f1YeilKu)| sveeK) | sueiikm)

TIukoBast MOIHOCTH, BT 150,0 170,0 170,0 180,0 180,0 250,0

HomunansHoe 12 12 24 12 24 24

HanpspkeHue, B

Pazmepsl, MM 1468%x673x43 1580%x815x%38 1580%x815x%43 1640%x992x40

Bec, Kkr 12.1 | 17.4 | 18.5

Heo0xomumMoe KOTMYeCTBO COTHEUHBIX TaHeeH BRIYUCIIIETCs o popmyie:

Nuows= W | 8b1b6pannas mownocms 6 kBm

Noexagpo= W | 6b10pannas mownocms 8 kBm

[Tocne oOCyIIECTBIEHUST PAcCUYeTOB HEOOXOAMMO CcJelaTh BBIBOJ O IEJIECO00Pa3HOCTH
UCIIOJIb30BaHUS COJIHEYHBIX OaTapeil BBIOpaHHON MOIIHOCTH.

2. ITopsiiok BbINOJIHEHUSI PA0OTHI

1. O3naxomumoucs ¢ npedcmagieHHbIMU 80300HOBNAEMbIMU ANbMEPHAMUSHLIMU UCTNOYHUKAMU
SHepauU. U3y4uUms NPUHYUN padomvl, KOHCMPYKYUIO, 0COOEHHOCMU pabombl.

2. O3HakomMumuvcs ¢ MemoouKou nposedeHuUs pacuema

3. Ilpouszeecmu pacuem 6 coomeemcmeuu ¢ 3a0aHueMm.
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4. Coenamb 661600 0 YenecoobPA3IHOCMU NPUMEHEHUS. PACCHUMAHHBIX (DOMOINEKMPULECKUX
nameneil.

3. Yka3anusi no oGpopmJIeHHIO 0TYeTA

Otuet 1o paboTe JOIKEH COAEPKaTh:
Ha3Banue u 11e1p IpakTHIECKON paboTHI.
KpaTkuif KOHCIIEKT TeOPEeTUYECKO YacT pabOTHI.
Pacdersl o nHAMBUAYAIBHOMY 33JaHUIO.
BoiBog 00 >(QQEeKTHBHOCTH pPACCUMTAHHBIX COJIHEYHBIX OaTapeli W BO3MOXKHOCTHU
ucnoip3oBanus BMD B pamkax pa3BUTHS TYPUCTHUYECKOTO CEpBUCA.

bl

[IPAKTUYECKAS PAEOTA W 2
«M3YUYEHUE ObOPYJOBAHWA UK ITPOBEJJEHNA
NMHCTPYMEHTAJIbHOI'O DOHEPI'OAYIUTA»

1. Ilesin padoThI
1. O3HaKOMHTBCS C METOJAMH [TPOBEACHHS HHCTPYMEHTAIBHOTO SHEProayanTa.
2. V3y4nTh KOHCTPYKIHIO, TEXHUYECKHE XaPAaKTCPUCTUKU W Ha3HAUCHHE OOOpYIOBAHHS IS
UHCTPYMEHTAJIBHOTO SHEProayanuTa.
3. O3HaKOMUTBCS C TEXHOJOTMYECKHM IPOIECCOM BBIMOJHEHUS TEIUIOBH3HOHHOW CHEMKH
3J1aHYSL.
4. BBINOJHUTH TETNIOBU3MOHHYIO ChEMKY 31aHUSL.
5. CocTaBUTh OTYET O BBINOJHEHHOH TepMorpaduu 37aHHs W BBIHECTH PEKOMEHJAIMU IO
YCTpaHEHUIO 1e(hEeKTOB.

2. MeToabl NpoBeeHNs] HHCTPYMEHTAJIbHOI0 JHEProayanuTa

DHeproayauT — 93TO OOCICIOBaHHE BCEX OHEPropecypcoB OpPraHU3alUU C  IEJIbIO
BbIABICHUS  S(Q(MEKTHBHOCTH  HMX  HCIOJNB30BAHUS M BO3MOXKHOCTCH  JOCTHXKCHHUS
SHEProcOepeKEHUSI.

Ilenp sSHeproayauta — BBIIBICHHE BO3MOXHOH OSKOHOMHH OJHEPrHM W TOIUTUBHO-

DHEPreTUYECKUX PECYPCOB, U OINPEACICHUE NMyTEH NOCTUKEHUS BBISBICHHOW NMOTEHUHAIBHOU
SKOHOMHUHU.

KauyecTBeHHBIN PHEPreTHUECKUI ayIUT HEBO3MOXKHO IMPOBECTH 0€3 MHCTPYMEHTAIbHOTO
oOcienoBaHusi, KOTOPOE IMOMOTAeT BOCIOJHUTH HEJOCTAIONIYI0 MH(POPMAIUIO, HYKHYIO IS
OLIEHKHU (P PEeKTUBHOCTH HcTonb3oBanuss TOP. MHcTpyMeHTanmpHOE 00Cie0BaHIe TPOBOIUTCS €
UCIOJIb30BaHUEM CTALIMOHAPHOTO JINOO CIIENUATU3UPOBAHHOTO MOPTATUBHOTO 00OPYIOBAHHSL.

Bo BpeMmsi mpoBeneHUsT HHCTPYMEHTAIbHBIX M3MEPEHHI HEOOXOAMMO HCIIOJIb30BaTh I10
MakCUMyMy BC€ TEXHHYECKHE M KOMMEPYECKHME Y3Jbl Y4e€Ta HHEPreTHYECKHX pPECYpCOB,
UMEIOLINXCS B OpraHU3aluy.

[Ipu mpoBeneHNN MHCTPYMEHTAIBLHOTO 00CIeI0BaHUSI BCSI OpraHM3alisl pa3iensercs Ha
OTHENbHBIE OOBEKTHl MJIM CUCTEMbI, KOTOpBIE BIIOCIEACTBUM OyAyT IOJBEPTrHYTHI
KOMIUIEKCHOMY 00CJI€/IOBaHHUIO.

HHcTpyMeHTanbHOE 00CieioBaHNe OBIBAET TPEX BUJIOB:

OnHOKpaTHBIE U3MEPEHUS.

banancoBbie usmepeHus.

Peructparnus mapameTpos.
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[Ipr OMHOKPATHBIX W3MEPEHHSX ONpeAeseTCsS SHEProdPPEKTUBHOCTh KOHKPETHOTO
00BEKTa B OIPEACTICHHOM pexXUMe padoThl. It HHCTPYMEHTAIBbHOTO 00CIeJOBaHUS ATOTO BU/IA
TpeOyeTCcsi MUHUMYM CaMbIX MPOCTBHIX M3MEPHUTEIBHBIX MPUOOPOB, HE TPEOYIOUIMX BCTPOCHHOM
HNaMsITH JJIs TIOCHIEAYIONIeH CHHXPOHU3AIMH C KOMITBIOTEPOM.

banancoBbie n3MepeHuss HeOOXOAUMBI 17151 (HOPMHUPOBaHKS OajlaHCca pacmpeeeHUs TOTO
WIA WMHOTO DJHEpPropecypca MeXAy pa3IMYHbIMH MOTPEOUTENSIMH SHEPIUH, Y4acTKaMH,
opraHuzamsMu u T.J. s 3TOro BUAAa WHCTPYMEHTAIBLHOTO OOCICIOBaHUS HEOOXOIMMBI
HECKOJIBKO Pa3IMYHBIX M3MEPHUTEIBHBIX MPHOOPOB, YTOOBI ObUIM BO3MOXHBI OJJHOBPEMEHHBIC
3aMepbl B pa3HbIX Mecrax. /[ OallaHCOBBIX H3MEpEHHMd HYXHO TakKe HCIOIb30BaTh
UMEIOIMECS] B OpraHu3allMd CTallMOHAPHbIE NPUOOPHI THUMA CHCTEM TEXHUYECKOTO WM
KOMMEPYECKOTO y4eTa SHEPTeTHYECKIX PECypPCOB.

Bo Bpems npoBeneHus perucTpaiiy napaMeTpoB ONpeAesieTcs 3aBUCUMOCTh BO BPEMEHHU
Kakoro-ro mnapamerpa. Jlis MHCTPYMEHTaJIBHOTO OOCIENOBaHHUS JTOTO BHIA HYKHO
000pyI0BaHNE, OCHAIIEHHOE BHEITHUMHU UM BHYTPEHHUMH YCTPOMCTBAMU XpaHEHHUS U 3alUCH
JAHHBIX C BO3MOXKHOCTBIO BITOCJICIICTBUH ITEPEIATh UX HA KOMITBIOTED.

HHCTpyMeHTaNbHBINA SHEProayiuT MPOBOAUTCS IO OJJHOMY U3 4-X METO/IOB:

TeruioBU3OHHOE 00CIIEOBAHNE.

MynbTUMETpUYEeCcKOe 00CIe1I0BaHHE.

W3mepenune pacxona mapa v KHIKOCTH.

H3mepenue nmapamMeTpoB 3JEKTPOIHEPTUH.

[Ipu TernoOBU3HMOHHOM OOCIIEIOBAaHUH BBISIBIISIFOTCS HCTOYHUKH TEILIOBBIX MOTEPh. B 3TOM
MeToJIe 00CIIeIOBaHNS OCHOBHBIM 00OPYIOBAaHHEM SIBIISICTCS TEIUIOBU30P, KOTOPBIA (UKCHPYET
UHppaKpacHOE U3IYYEHHE OT KaKoro-imbo oObeKTa, mpeBpam@as ero M3 TEeIUIOBOro
n3o00pakeHus: B BuauMoe. JlaHHBIM MeToa oOcCieIoBaHHMS 0CO00 BaXKEH IPH HHEProayIuTe
aIMUHHUCTPATUBHBIX, )KWIBIX U TPOU3BOJICTBEHHBIX 3TaHUU.

[Tpy MyJBTHMETPHYECKOM  OOCIEIOBAHWN HW3MEPSIIOTCS YPOBHH BJIQXKHOCTH, IIyMa,
TeMIEpaTypsl ¥ IUPPOBOTO MyIbTUMETpa. Bo Bpemsi MpoBeACHHS MYIbTHMETPUIECKOTO
oOcjieIoBaHUsl YPOBEHb IIIyMa M3MEPSIOT B Y4YCOHBIX 3aBEJCHHUSAX, IPOMBIIIICHHBIX
npennpusaTusix. Cuily cBeTa U3MEPSIOT B TOMEIICHHSIX, CBET B KOTOPBIX MAJaeT MO Pa3sHBIMU
yriaamu. Ilpu moMomm mudpoBOro MyJbTUMETpa H3MEPSIOTCS MEPEMEHHBIC W IMOCTOSHHBIC
HANPSDKEHUE U TOK, COMPOTHBIICEHUE, EMKOCTh, YaCTOTa, PabOUMii UK, a TaKKe TeCTUPYIOTCS
JTUOJTBI ¥ TIPO3BAHMBAIOTCS JICKTPUUCCKHE IISITH Ha OOPBIB.

[Ipu mpoBeneHnn M3MEpEeHUI pacxoja mapa, raza WIH KUAKOCTH CTaBATCS CIIEAYIOIINE
3a1a4u:

N3mepenune KonmuecTBa BEUIECTBA, KOTOPOE MPOXOAUT YePe3 U3MEPUTENBHBIN yJacTOK 3a
CYyTKH, CMEHY W T.J1. B 3TOM cily4ae M3MepUTEIbHOE 00OpYyIOBAaHUE HA3BIBACTCS CUYCTUYMKAMHU
KOJIUYCCTBA.

N3mepenune KomuecTBa BEMIECTBA, KOTOPOE MPOXOANUT YePe3 U3MEPUTEIIBHBIN yJacTOK 3a
yac, MHUHYTY, CEKyHAy. B »3ToM ciydae wu3MepuTenbHOEe OOOpYIOBAaHUE HA3BIBACTCS
pacxooMepamH.

CymectByeT Ooliee NBYX HECATKOB Pa3IUYHBIX CIIOCOOOB HM3MEpPEHHUs pacxoja, HO
CaMBIMH PACIIPOCTPAHCHHBIMHU PACXOJOMEPAMHM SIBIIIOTCS: JICKTPOMArHUTHBIC, TICPEMEHHOTO U
MOCTOSTHHOTO TIepera/ia JaBlIeHUs, TAXOMETPHUIECKHE.

M3mepeHune mapaMeTpoB 3JIEKTPOIHEPTHUHU MTPOBOAMTCS TPU ITOMOIIHU 3JICKTPOAHAIIN3aTOPA.
Tak, O6maromapsi aHaIM3aTopaM KadecTBa CHAOXKEHUS DJIEKTPOIHEprueit ais TpexdaszHoil ceTh
MOXKHO HE TOJBKO TMpeacka3aTh W NPEJOTBPATUTh, HO W YCTPAaHUTh BO3MOXKHBIC U
CYIIECTBYIOIINE HEMOJAJAKH B CHCTEMAX, PACTIPEIEIISIONINUX IEKTPOIHEPTHUIO.
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MeTtoa MHCTPYMEHTAIBLHOTO 00CTIeIOBaHHS — U3MEPEHHUE Ta30BOM CPebl - MPEAIoaraet
MCIIOJIb30BaHNE Ta30aHATN3aTOPa, KOTOPHIN OMpenesieT KOHIIEHTPAIHUIO pa3HOOOPa3HBIX Ta30B B
ra3oBoii cmecu. Mcmomb3yercss 3TOT mpuOOp Al W3MEpPEHHsI BPEIHBIX BEIIECTB B Ta30BBIX
BBIOpOCax B MPOMBIIIIEHHOCTH. Kpome TOro, razoaHaiuM3atop MOMOTaeT HACTpauBaTh U
00CITy’)KMBaTh TI€YH, KOTJIBI, TOPEIKU, Ta30BbIe TypOUHBI, KOTOphIE pabOTAIOT HA JIIOOBIX BUIAX

TOIIJINBA.

Bce HeoOxomumple TpuOOPHI 711 TTPOBEACHHS TAHHBIX WCCIICIOBAHMS JOKHBI OBITh B

KXKIO0U YHEProabopaTopuH.

3. O6opynoBaHue A1l HHCTPYMEHTAJIBHOIO JHEProayamra.

Ha3zBanue npuéopa

Texnuueckue XapPaKTEePUCTUKH

Ha3HauyeHnue

Tena0BHU3HOHHBIH KOMILIEKC

Jwnamazon koHTponupyeMbix Temmeparyp: Ot -20°C
10 +550°C

UyBCTBUTEIHHOCTD 0,1°C

Koppexkuust usmepennit:  Kosdpuunenrt uznydenus
perynupyercs ot 0,1 1o 1,0

Pabota oT ceTH nmepeMeHHOro ToKa:

ApnanTtep MUTaHUA OT CETU epeMeHHoro Toka 90-260
B, 50/60 I'n

YcnoBus okpyxKarouen cpesl:

Hunamazon pabounx temmeparyp Ot -0°C o
+50°C

Jnamazon temuepatyp npu XpaHSHUH: Ot -40°C
10 +70°C

TenmoBu3noHHasA CheMKa
3JIEMEHTOB 3JIaHUH 1
COOPYXEHUH,
JIMAarHOCTUKA
SHEPreTUUeCKOro
000pyI0BaHUsI.

Pacxoszep C JaTYUKOM
TOJIIMHOMEPpaA

JlmameTp ycIoBHOTO MPOXoJa TpyOonpoBoaa, MM
402000

BepxHue npezensl 1uana3oHOB U3MEPSIEMOT0
pacxonma, M3/4  8+40000

OcHOBHast IOTrPELIHOCTb, %o

- IPY U3MEPEHNH 0OBEMHOT0 pacxoza

- IPY U3MEPEHHUHU KOJINYECTBa
+1.5
+2

Temmeparypa, °C

- KOHTPOJIUPYEMOU Cpeibl

- BO37yXa, OKpyxKaromero b3-2
-10~+150
-20++50

[Mutanue (BHyTpeHHss OaTapes WK CeTeBOM
ananrep), B 9

Bpewms HenpepbIBHON pabOThI 0€3 MoA3apsIIKu
aKKyMyJIsiITOpa He MEHee, 4
(Bo3MorkHa paboTa OT ceTu nepeMenHoro Toka 220 B
C UCTIONIb30BAaHUEM CETEBOTO ajanTepa) 8
labaputer, v 100 x 290 x 420

Macca, kr, He 0oJtee 6

M3mepenue pacxona
JKUJIKOCTEMN C
OTCYTCTBHUEM NpUMeceit
0e3 Bpe3KH.

IMupomertp

Jwnamazon m3mepenus temmeparypsl, °C - -30
... 500

IIpenens! gonyckaeMoil OTHOCUTENBHON
morpemrHoCcTH, % +2°C (+1,5%)
Paspemaroras cnoco6nocts, °C 0,2
IToxa3zarens BUBUPOBaHUS 1:10
CrniekTpanbHbIi quana3oH, MKkM 8§ ... 14
Koa¢ppuuuneHt uznyqarenbHoi clocoOHOCTH

JlucTaHIMOHHOE
M3MEpEHHE TeMIIePaTypHI.
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0,95

KonunuectBo siueek mamsitu, mt 1

Hanpspkenne nuranus, B(ankaannosas nwim NiCd)
9+1-2

I"aGapuTHBIE pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBIH ¢ 4
30HAAMH

Junanazon usmepsieMbix Temmneparyp,’C -
100...+1800 (3aBuCHT OT TUIIA UCTIOIB3YEMOIO 30HA,
cM. CBojHAs TaOJIMIIA UCTIONB3YEMBIX 30H]IOB)
OTHOCHUTENbHASA NOIPEIIHOCTE, % +0,5 +en.mir.pasp.

Hena enuuuuel Maaamero paspsna,°C 0,1

KoanuecTBO THIIOB CMEHHEIX 30HI0B 24

JlnamazoH u3MepeHns: OTHOCUTEIHHOM BIaXKHOCTH, %
0...100

AOGCONIOTHAS TIOTPEITHOCTh H3MEPEHHUS
OTHOCHUTEJIBHOM BIIAKHOCTH, %0 3

PaGoune ycioBus sxcmryaTanuu, °C -20...+50
Hampsokenue nutanus, B 1,5x2

KonraktHOE U3MepeHue
TEMIIEPATYPhI Pa3IUnYHBIX
cpell, OTHOCUTEIbHOM
BJIQYKHOCTH BO3/1yXa.

BrIxoHast MOIHOCTH TIPHU padoTe HA
COMIACOBAHHYIO HATPY3KY (B 3aBHCUMOCTH OT
pexuma BiIoueHus), Bt 5, 10, 20

VYeunurens momHoctn  CLASS D KIIJT 80%
Yacrora reHeparyu (HEMIPEPHIBHO WIIH UMITYJIBCHI),
I'o 512, 1024, 8928, yepenoBanue 3-xX 4acTOT
JomyctumMoe conpoTHBIICHIE HATPY3KH mroboe
(0...)

CornacoBaHue ¢ Harpy3KOH ABTOMaTHYECKOE
Bpems HenpepbIBHOM pabOTHI PU BBIXOIHOM
MmoutHoctH 20 Bt (MMmynbebl), yac 5

ITutanue 1 akkym. 12B/2,2 Ay
I'abapuTHBIC pa3Mephl IEKTPOHHOTO OI0Ka, HE
boiiee, MM 190x140x80

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

TpaccupoBka No3eMHBIX
KOMMYHUKaLUH,
OTIpeJIeJIEHUE MECT UX
TIOBPEXKICHUMH.

I'azoananusartop

Jnana3zoH u3MepeHul AaTyuKa:

02 0-21%

CO 0-10000 ppm

CO2  0-99,9%

NO 0-5000 ppm

SO2 0-5000 ppm

nasneHue/paspexenne 150 mOap

TOYHOCTh +5% (0T U3MEPEHHOTO 3HAYCHUSI)

pabouas Temmnepatypa  0-40°C

pasmep 3oHma  1000x8 MM

MaKcUMaJibHasi TeMIiepaTypa JAjsl 30H1a 600°C

i 1100°C

3arporpaMMHPOBAaHHBIE BHIIBI TOTUIHBA
MIPUPOIHEIH ra3, KOKCOBBIN ra3, Ma3yT,

COJISIpKA, TIPOTIAH FITH JIF000H BHI IPYTrOTo

PyuHoi1 251eKTpOHHBII
ra30aHaIu3aToP IJIs
JVarHOCTHKH, HaTaJK1
KOTJIOB.
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HCIONb3yEeMOT0 TOIUIUBA

MUTAHUE OT aKKYMYJIITOPHOW OaTapen WiM OT CeTH

MIOPTHI ISl BEIBO/IA (KOMITBIOTEP WIIN IIPUHTED)
RS232, undpakpacHslii nopt ais

MOJIKIIFOUEHUs IPUHTEPA

Macca 1 kr

I/I3mepﬂTe.m> IJIOTHOCTH
TENJOBBIX ITOTOKOB

Jlana3oH n3MepeHHns IIOTHOCTH TETIOBBIX

notokos, Br/m2 10...999

Jnana3oH n3Mepenus remneparypsl, C -

30...+100

Jlnana3oH omnpeaeneHns CONMPOTHBIICHUS

teronepenaue, M2-K/Bt 0,05...5

OTHOCUTENbHAs TOIPEITHOCTh U3MEPEHUS

IUIOTHOCTH TEIUIOBBIX IIOTOKOB, He OoJee, %
+6

AGCoIoTHAs OTPEITHOCTD U3MEPEHUS

Temmeparypsl, He boinee, °C +0.2

O0BeM apxuBUpyeMoil HH(OpMAIHH, 3HAYCHIHA
2000 Ha xaHan

OO11ee KONMMYECTBO H3MEPUTEIBHBIX KaHAJIOB
10...100

KonmuecTBO N3MEPHUTENBHBIX KaHATIOB MOTYJIS: -

KaHaJl TeIJIOBOTO TOTOKA - KaHAJI TEMIIEPATypPhl
Kon¢urypauus mno 3akazy

JnuTensHOCTh HAOIIOICHUH (PEXKUM CaAMOIIHCIA),

qac 1...400

WuTepBan usmepeHuit (pexuM caMoIicla), MUH
1...180

I'abGapuTHbIE pa3mMepsl, MM:

- aNeKTpoHHOTO OMoKa ~ 175%x90x30

- MOZYJIsS 117x80x32

- mpeoOpa3oBaTesl TEIIOBOTO IIOTOKA

027x2

- mpeoOpa3oBaTest TeMIeparypsl (KOHTaKTHBIN)

012x4

Macca npubopa ¢ 0JHUM MOJyJIeM, He Oostee, KT
1,5

010x52,

M3mepenue niaoTHOCTH
TEIUTOBBIX ITOTOKOB,
TEPMHUYIECKOTO
COTIPOTHUBIICHUS U
COTIPOTHBIICHUS
TeIuIoneperave npu
TEIUIOBH3UOHHOM
00CIIeIOBaHNH.

Kaemn TOKOM3MEPHUTEIbHBIC

=
F‘fdﬂ- 1

Uzmepenue cuibl Toka 1o 2000 A (mpocrt./ mepem.)
W3zmepenne nanpspxenus 1o 750 B (moct./ mepem.)
bazoBas norpemnocts: £1,2 % (Tok), +0,75 %
(HanpspkeHue)

N3mepenue gactotsl (10 40 MI'm)

Uzmepenne conporusnenus (40 MOwm), mpo3BoHKa
LeTH

Uzmepenne emkoctu (1o 2 M)

ABTOMAaTHYECKUH BHIOOD Mpeeia H3MEPEHHS

VY nepxaHue nokazaHui

ABTOBBIKITIOUEHHUE MATaHUs, UHAUKAOUA pa3psijia
Oartapen

JKK-unaukartop (4000), moacBeTka AuCIUICS

beckonTakTHOE
HM3MEPCHHUE CHJIBI TOKA JI0
400A B cetu. N3mepenue
HATIPSKCHUS
TIePEMEHHOTO/TIOCTOSTHHO
ro Toka mo 600 B

AHaIHM3aTOp KavyecTBa
3JIeKTPOIHEPrUH

JTUAIa30H U3MEPCHUs (Pa3HOTO HANPSHKCHUS:
0,6...360 B;

HoMuHaJIbHEIA TOK IH=0.1, 1, 0.5, 5, 10, 50, 100, 300,
500, 1000, 3000 A;

ITK3 mo 'OCT 13109;

nuanas3oH pabounx temmeparyp: —20...50°C;

Macca mpudopa: 2 Kr.

IIpocT B ynpaBiieHUH.
[To3BomsieT mpousBecTH
aHaJIM3 COOBITHH,
TIPOUCXOJISATINX B CETH
HETIOCPEJICTBEHHO Ha
MECTe MIPOBEACHUS
n3MepeHnit 6e3
ucnoabs3oBanus [1K
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10

Enunannst uamMepeHus M/cM

Juanazon usmepenuit  0,05-100

TouHOCTb H3MepeHuit +/- 1,0 MM

Bpewms m3mepennii B pexxume ciaexxenns  0.16-1
ceK

HcTtounnk nutaHus 2 Oatapeiiku Tuna AA
3amura oT neUIH 1 Boasl 1P54

PaGowas temmeparypa  -10 mo +50°C
I"abapuTst 125 x 45 x 24 MM

Bec 0,110 xr

M3mepenue paccTosiHui,
BBIYUCIICHUC IO U
o0beMa

11

Jlrokonckarean

CKOpOCTh CKAHMPOBAHHUS IIOMCKOBBIM 3JIEMEHTOM
HaJl IOBEPXHOCTHIO KOHTPOJIMPYEMOTo 00bEKTa, M/C
0..0,5
MakcumanbHas riryOruHa OOHApYKEHUS, M
KPBILIKH KOJOALEB n0 0,6
mractuabl 100x100x1 MM go 0,4
MoHeTa (22mMM) g0 0,15
[TapameTpsbl OKpy KaroLen cpesl
TeMIepaTypa OKpyKaromero Bo3ayxa, °C -5 ..+50
OTHOCHTENbHAs BIaXHOCTH (1pu T=25°C), %
1o 98
atMocdepHoe naBienue, MM pT.cT. 630 ...800
BeposiTHOCTh 00HAPYKEHHS METALITMYECKUX
00BEKTOB He MeHee 90%
IIuranue onHa 6atapes 9B (Tun E, Kopynn)
WJIN aKKyMYJISATOP
I'aGapuTHbIe pazmepsl TpHOOpa, MM 280x60
Bec, xr He 6ouee 1,0
Bpewms ycranosneHus pabouero pexxuma, ¢ He Ooiee
5

OOHapy)XeHHUE JIIOKOB,
METAJUTHYECKUX
MPEAMETOB MO]] CJI0EM
actainbTa, TpyHTa, CHEra.

12

H3meputens-perucrparop B
KOMILJIEKTe ¢ 2 TOBEPXHOCTHBIMH
AATYUKAMH

KommuecTBo kaHanoB m3mMepeHus 2
Wnaukatop KK

Jwnamazon m3mepenns B 3aBucuMoctd oT HCX
Tepmornpeodbpaszosarens, °C:

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

5011, 10011, Pt50, Pt100,( w=1.391;w=1.385)
-50...180

-50...500

[penen nomyckaemoii abCOTIOTHOM MOTPEITHOCTH,
°C +0,2

Paspemaroriast cmocoOHOCTP TP U3MEPEHUH

Temnepatypsl, °C +0,1
[penensr nomyckaeMoi aOCOMOTHOMN ITOTPEITHOCTH
oTcYeTa TeKyIIero BpeMeHH, C/CyTKA +10

[Ipenensl gonyckaeMoi JOOTHUTEIbLHON
MIOTPEIIHOCTH, BEI3BAHHON OTKJIOHEHHEM
TEeMIIepPaTypbl OKPYKAIOIIEH Cpelibl OT HOPMAIILHOM
(20£5)°C na xaxaue 10°C 0,5 ocHOBHOI#
MIOTPEIIHOCTH

[IporpaMmupyeMblii HHTEpBaI MEXKAY U3MEPEHUSIMHU

M3mepenue u
perucTpanys ¢
nocJeayoIlel nepegaden
Ha [IK temnepatypst
TIOBEPXHOCTH (TPYOBI,
CTCHBI U T.11.).
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PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
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«POCCUVICKVV TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBVICA» e 66 us 102

2c...24u
KonuuecTBo perucTpupyeMsix U3MEpeHU Ha
Kaxxaplii kanan 15000
Hanpskenue nuranus, B 9+1-3
Crenens 3amutsl kopiryca no F'OCT 14254 1P-42
Tun uaTEepdeiica A CBI3M ¢ KOMITIBIOTEPOM
RS 232
Macca, kr 0,25
I"abapuTHBIE pa3Mepbl, MM. 140x70x40

4. TexHo10rHYeCKUI MPOLECC BHINMOJHEHUS TENJIOBU3UOHHOM CheMKH 31aHUS.

OnHMM U3 OCHOBHBIX IyTEW SKOHOMHUU TOIUIMBA SBIISETCS YMEHbIIEHUE TEIJIOBBIX MOTEPh U
TEIJIONIOCTYIUIEHUN Yepe3 OrpakJatolne KOHCTPYKIIMKM CTPOUTENIbHBIX COOPYKEHHH, IOCTUTaI0IIINe
1o 3apy0exHbIM HcTOUHUKaM 70 30% oOmmx moTeps.

TermoBU3NOHHBIA KOHTPOJb KAaueCTBa TEIUIO3AIUMTHl 3JaHUKA U COOPYKEHHH, YCIIeNl 3a-
pEKOMEHI0BaTh ce0sl, KaK OJMH U3 OCHOBHBIX CIIOCOOOB KOHTPOJISI COCTOSIHHSI OTPakJAIOIINX KOH-
CTPYKIIUH MO OKOHYAHMM CTPOUTENILCTBA W B MEPUOJ] AKCIUTyaTallMd, BBUJY ONEPATHUBHOCTH, Ha-
[JISTHOCTH METOJla U JJOCTOBEPHOCTHU IMOJTYYEHHBIX Pe3ylbTaToB. MeTol Mo3BOIsET BHISIBUTH Ha-
PYLICHHS TEIUIO3AIIUThl OTPaXXJAIOIIUX KOHCTPYKIMH, BO3HUKIIME B pe3ylbTaTe CIEAYIOLIUX
MPUYMH:

* HaApYUIEHUS TEXHOJOTUU  HW3TOTOBJEHUS  CTPOUTENBHBIX  MAaTE€pUajoB, MPaBUI
CKJIQAMPOBAHUS,

MEPEBO3KU U T.I1.;

*  OmuUOOK ¥ HAPYIIICHUH MPU CTPOUTEIIbCTBE 3IaHHA;

*  HENpPaBUJIBLHOTO PEXKHUMA SKCILTyaTaluu.

[Tepeuncrnennbie (akTopbl NMPUBOIAT K MNPEKACBPEMEHHOMY CHUKEHHMIO TEIJIO3AIUTHBIX
CBOMCTB B OT/EJIbHBIX MECTAX OTPaXKJAIONIMX KOHCTPYKIUU B PE3YJIbTaTe BO3ACHCTBUS MOTOJHBIX
(BeTep, aTMOC(EpHBIE OCAIKH) U €CTECTBEHHO-KIIMMATUYECKUX (IMKJIBI TEII0-X0JI0I-TETIO, BIAXK-
HOCTb) yCIIOBUI. DTO, B CBOIO OYEPE/ib, IPUBOJUT K YXYALUICHUIO MUKPOKIMMATa BHYTPU 31aHUIN
U TIepepacxo1y TOIUIMBA, BCIEACTBHUE MOBBIIEHUS TEIUIONOTEPD.

CoBpeMEHHBIC TETUIOBU3UOHHBIE CHCTEMBI MO3BOJISIIOT OBICTPO U TOYHO BBISIBUTH YYACTKHU C
MOBBIIIEHHBIMU TEIJIONIOTEPSIMU M OINpPEAETUTh UX rpaHullbl. KonnuecTBeHHast oneHKa oOHapy-
KEHHOTO NedeKTa MPOU3BOIUTCSA B JIADOPATOPHBIX YCIOBHUSX C HCIIOJIB30BAaHHUEM COBPEMEHHOM
nporpaMmmMHO# npoaykiuu 1 Tpaaunuonnoro (JI1, JI2, JI3) maTemaTuyeckoro amnmapara.

Heobxonumo 3ameTuTh, 9To (hru3udeckasi CTOpoHa SBIECHUHN, TPOUCXOIAIINX MPU U3ITYICHUH
U pPACIpPOCTPAHEHUHU TeIUla MOBEPXHOCTSIMHU OTPaXKJIAIOUIUX CTPOUTENbHBIX KOHCTPYKIIHIA,
JIOCTAaTOYHO XOpOIIO HM3y4YeHa W OMHucaHa B MEPEUUCICHHOW Hike Juteparype. OTHOCHUTEIBHO
TpeboBaHuil K TepMorpaduu 3JaHUKH W COOPYKEHHH, a TaKXke TMOpsAIKy e€ MpOBEIACHUS
cymectByeT coorBercTBytoumii ['OCT.

Hcnonvzyemvie npubopul u 0bopyoosarue.

[IpakTyeckoe TPUMEHEHHE PA3JIMYHBIX TEIJIOBU3MOHHBIX CHCTEM JUIsi OOCIeIOBaHUS
3IaHUN U COOPYXKEHUI MO3BOJISET CAENaTh CIEAYIOIINEe BbIBOIBL: TEIUIOBU30PHI AJis TepMorpaduu
31aHUM ¥ COOPYKEHUI JOKHBI OTBEYATh CIEAYIONINM TPEOOBAHUSIM:

* JIMAara3oH U3MEPSEMBIX TEMIIEpaTyp: -20 °C - +30°C
* mpenen TemneparypHoi uyBcTBuTenbHocT: 0,5 °C
* JIMara3oH pabo4YMx TeMIlepaTyp: -15°C- +40 °C

* BO3MOXKHOCTb IPUMEHEHUSI CMEHHBIX 00BEKTUBOB, Yo 0030pa: 7rpaa. - 20rpan.
* YHUCJIO JIEMEHTOB B CTPOKE * YMCIIO AJIEMEHTOB B Kajzipe, He meHee: 100 * 100
* BO3MOXKHOCTH TIIOJIyYeHHs] 3HaueHUs Temmeparypel B °C  Ha DdKpaHe JucIUIes
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TETIOBU30PANIIN TIEPEHOCHOTO KOMIIBIOTEPA HETIOCPEACTBEHHO Ha MECTE ChEMKH,
* BO3MOXKHOCTH 3allUCH TEPMOU300paKEHUSI HA BUJICOMAarHUTO(GOH MM WHOW MarHUTHBIH
HOCHTEIb HH(HOPMAIINH;

' Do somsimy cnivmpeninoso somesma ompascnis * peryIHpOBaHUE 3HAYCHUS

. D A A a = dndne U3JTy4aTeabHON CocobHOCTH (8);
A S T e T CoBpeMeHHasl TEIUIOBU3MOHHAS TEXHUKA
i e UCIOJIb3yeT HMH(pPaKpacHbIE IETEKTOpbI, pado-
S —— TAIONIME B JBYX [HANA30HaX: KOPOTKOBOIHOBOM

— (3-5 MkM) 1 ITUHHOBOTHOBOM (8 - 14 MMm). Hc-
e nonb3oBanre 3Tux MK-amana3oHOB CBsi3aHO C
0COOCHHOCTSIMHU MPOITYCKAHUSI TEIJIOBOTO H3IY-
YEHUS aTMocgepoil. Ecian
pykoBoacTBoBatbes  rpadukom  (Puc. 1.1),
KOTOpbI nmpuBoautcsa no JI3, To 3meck Tak xe
BUJHO, MOYEMY HEOOXOJUMO MCIOJIb30BATh
UMEHHO J3TH wuH(QpaKpacHble IUaNa30HBIL:
= CHeKTpaldbHBIH KOIPOUIMEHT OTpakeHUs
MHHHUMAJEH, a, CIeI0BAaTEIbHO, MUHHUMAJIbHO
BIIMSHUE OTPaXXEHHOrOo u3NIydYeHUs. B sTom
OTHOUICHUHM TO3ULHUU JJIMHHOBOJHOBOTO U
KOPOTKOBOJIHOBOTO  MH(paKpacHbIX  Juarna-
30HOB MPUMEPHO OJMHAKOBHI sl ciydas Tepmorpaduu 3manumii. B To ke Bpems yc-
TaHoBieHo, uyTo 40% Bcelt sHepruu codbctBeHHOro MK- usnydenus ob6bekTa MpUXOIUTCS Ha
JUIMHHOBOJIHOBYI0 4acTb, a Ha KOPOTKOBOJHOBYIO- Bcero 1%. Crnenyer mnpusHaTh
HEeXeJaTelbHbIM TpUMEHEHue s TepMmorpaduu 30aHUA M COOpPY)KEHUH TEelIOBU30pPOB
WHIUKATOPHOTO THUTIA, TPUHIUI JACWCTBUS KOTOPHIX OCHOBAaH Ha MPeoOpa3oBaHUU WHPPAKPACHBIX
Jy4del ¢ TOMOIIBIO MUPOBUAUKOHOBOU TpyOkH. [Ipumenenne MK - mupomMeTpoB BO3MOKHO TOIBKO
B KayecTBE BCIIOMOTaTeIbHBIX CpelcTB. Kpome TOro OOJNBIIMHCTBO U3 HUX HEPaOOTOCHIOCOOHBI
IpU OTpULIATENIbHBIX TeMmriepatypax. ( Tepmorpadus 3qaHul TPOBOAUTCS, KaK MpPaBMIiIO, 3UMOHN B
OTOINUTENbHBIN IEPUOT).

Kpome TemoBu3opa miis oOCiaeq0oBaHUs 3JJaHUA U COOPYKEHHUM HEOOXOAMMO CIICAyIOIIee
00opy0BaHUeE:

* mpubop 711 KOHTAKTHOTO U3MEPEHUS TEMIIEpaTyphl C MOrpenHocThIo He 6oee 0,5 °C;

* YalIeYHBI aHEMOMETp (PUOOP IS ONIPEIETICHHSI CKOPOCTH BETPA);

* IUTATUB;

* u3MepuTenbHas pynerka (6onee 10 MeTpoB);

* PTYTHBIA TEPMOMETP JJIsl U3MEPEHUS TEMIIEPATYPhl OKPYKAIOIIETO BO3yXa;

* mpeobpa3oBaTeNb TEMIOBOTO MOTOKA;

» xenarenbHO umeTh UK- mupomeTp;

Heobxo0umvie ycnosus ons kauecmeeHHol mepmocpaguu u n0020Mo8Ka K U3MEPEHUAM.

C nenpio MOIYYEHHS JOCTOBEPHBIX DPE3YIbTATOB MPH TepMOrpapuueckoM o0cie10BaHUU
3IaHUNA U COOPYKCHHH HEOOXOJMMO BBHITIOJIHHUTH PsSJ| YCIOBHI, 3HAUWUTENIBbHAS YacCTh KOTOPBIX
m3noxkena B JI1. OpgHako, MpUMEHEHHUE COBPEMEHHOW TEIUIOBU3MOHHOM TEXHUKH, MOHYXKIAeT
BHECTHU HEKOTOPBIE U3MEHEHUS U JOTIOTHEHUSI.

W3mepenust creayeT MNPOU3BOAMTH MPHU IMEpernaje Temreparyp MeEXIy BHYTPEHHUM H
HapYy>KHBIM BO3JYXOM, IMPEBOCXOALIMM MHUHUMAJIbHO JOMYCTUMBINA, KOTOPBIM OIMpEHENseTcs Mo

bopmye:

Puc 1.1

© PI'YTHUC
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a Xr
tin = 0 X Ry X ———
1—-r
Jrae:

€ - npemen TeMnepaTypHO# Y4yBCTBUTENBHOCTH TEIIOBU30pa, °C;

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

a - KO3 PUIMEHT TeMI00TAaYH, IPUHUMAEMbIN PaBHBIM: JUIsl BHYTPEHHEH MOBEPXHOCTU CTEH
10 HOPMATHBHO-TEXHUYECKON JOKYMEHTAIMH; JIUIsl HAPYKHOU MOBEPXHOCTH CTEH NPU
ckopocTsx Betpa 1, 3, 6 M/c - cootBercTBenHo 11, 20, 30; Bt/ (M*C);

¥ - OTHOCUTEIIBHOE COINPOTHUBIIEHUE TEIUIONEpeaaue IOAJIEKAIEr0 BbBISIBICHUIO
ne(eKTHOTO yJacTKa Orpakaaronield KOHCTpyKIuu, He 6omee 0,85;

TepMorpaduio 31aHuil U COOPYKEHUH ClIeyeT MPOBOAUTH B OTOMUTEILHBIN CE30H, TaK
KaK IpU 3TOM Iepenaj TemrepaTyp OyaeT MakCHMajibHO BO3MOXKHBIM M BCET/A YIOBJIETBOPSET
ycnoButo ¢popmyisl (1). Tak ke HEOOXOAMMO OTCYTCTBHE OCAIKOB, TOBEPXHOCTH 00CIIETyeMBIX
3IaHU JOJKHA OBITH CBOOOIHA OT WHES. Y CIIOBUS TEIIJIOBOW MHEPITUH MaTePUATIOB KOHCTPYKIIUMA
npu TepMorpaduu Hapy)KHOM uacTh 31aHMs TpeOyroT, 4ToObl oOcienyemMblii OOBEKT He
HAXOJWJICS Ha COJIHIIE B TeuyeHue 12 yacoB, MpealIecTBOBABIIUX ChEMKe. Jlydrne mpoBoauTh
U3MEpeHusi yIpoM, B macMmypHyio norony. Ilpu mH}pakpacHOH chEMKEe BHYTPHU MOMEIIECHUN
ciuenyeT oco00e BHUMaHUE OOpaTUTh Ha SKPAaHUPOBAHHWE MCTOYHUKOB CBETA M TEILJIa (JIaMIT
HAKaJTUBaHUs, OTOMUTEIBHBIX PAIUaTOPOB) PACIOIOKEHHBIX BOMN3U 00beKTa TepMorpaduu.

Ecau mmeer mecto BeTep, TO HEOOXOAMMO HM3MEPUTH €ro CKOPOCTh IS JadbHEHIIeH
KOPPEKTHUPOBKH M3MEPEHHBIX 3HAUCHHUH TeMIieparyp, o 4éM OyIeT cka3zaHO B pasjelne, MOCBs-
IIEHHOM 00paboTKe pe3yinbTaToB M3MepeHuid. [10 BOZBMOXXHOCTH ClielyeT BHIOUpaTh OE3BETPEH-
Hble 1HU. CUila U HalpaBJIeHUE BETPA OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA TEIUIONOTEPU BO3-
JyXOTIPOHUIIAHUEM U TEIIONOTEPHU KOHBEKIIMEH ¢ Hapy>KHON TTOBEPXHOCTH.

BBuny 3HAuMTENBHBIX pPa3sMEPOB 3AAHUN TEIUIOBU3UOHHYIO CBEMKY IPOU3BOIAT IIO-
kanapoBo. [lo 3aBepiieHnH ChbEMKH OYEpPEAHOrO KaJapa OlepaTop MepeMeniaeT TEIIOBU30p Ta-
KUM 00pa3zomM, 4TOOBl 0OBEKT U3MEPEHUsT HaXOIWICA 1o/ yrioM HabmoaeHus He meHee 60°. B
3TOM Clly4ae u3JlydaTejbHas CIIOCOOHOCTh OT yrjla HaOMIOACHHs MPaKTUYeCKH HE 3aBHCUT. B
nuarnasoHe ot 60° 1o 90° uznmydarenbHas ClOCOOHOCTD MpH TpubIKeHu K 90° Oyner ctpemu-
TEJNbHO MaJaTh, a KOAPGUIUEHT OTpaKeHUsI COOTBETCTBEHHO Bo3pacTarh. [loaTomy Hano crpe-
MUTbBCS, YTOOBI TEIIOBU30DP ObLT HAIPABJICH 110 HOPMAaJIK K CHUMaeMoMy o0bekTy. Eciu BeicoTa
Takoro o0ObekTa mpeBbimaer 10 MeTpoB, TO Al pabOThl PEKOMEHYETCsl MCIOIb30BaTh MOH-
TAXXHYIO BBIIIKY. Y IaJEHHOCTh TEIJIOBU3HMOHHOM KaMepbl OT 00BbEKTa MPH HAPYKHOU ChEMKE
HAaJI0 BEIOMPATh B CIIEAYIONIEM JIHAIIa30HE:

1/(tgﬁ <L<L npeo.
,roe:

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

L npeo.. - paccTosiHHE, HA KOTOPOM TEIUIOBH30p TepsieT TpeOyeMyt0 TOYHOCTb B COOTBETCTBUU C
TEXHUYECKUMH XapakTeprucTuKamMu U nornomiennemM K- usnyuenns atMocepHbIM BO3yXOM;
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[Ipubnmxenne Kk 00BEKTy Ha paccrossHue L< l/tgfHeompaBIaHHO YBEIUYUT BpeMs
cbéMku. [Ipu Tepmorpaduu BHyTpeHHEH MOBEPXHOCTH 00BEKTa CIEIyeT UCXOAUTh U3 Pa3MEPOB
y4acTKa C MOBBIIIEHHBIMU TEIUIONOTEpsIMU. PekoMeHayeTcsl UCHoab30BaTh OOBEKTUBBI C YTIIOM
o030pa He meHee 12.

Ha oGcnemyemoil moBepXHOCTH BBIOMPAIOT T€OMETPUUYECKHUI pernep, B Ka4yeCTBE KOTOPOTO
MO>XHO HCIOJIb30BaTh THIIOBBIE CTPOUTEIbHBIE JJIEMEHThl C W3BECTHBIMU JIMHEMHBIMU
pa3smepamu. OTO HEOOXOIWMO JUIsl OMNpeesieHus wmacirada mpu o0paboTKe pe3yabTaToB
U3MEPEHHUHN.

IIposedenue mennoBU3UOHHOU CLEMKU.

TemnoBU30p yCTaHABIMBAIOT, MOAKIIOYAIOT BUJCOMArHUTO(MOH U BBICTABISIFOT HEOOXO/IU-
MBI TEMIIEPATYpPHBIA JUANa30H KOTOPHIM, B COBPEMEHHOW TEIJIOBU3MOHHONM TEXHUKE
OmnpelieNsieT HE TOJBKO BEPXHIOI M HUXKHIOIO TPaHUIly HU3MEpSieMbIX TeMIlepaTyp, HO H
YyBCTBUTEIbHOCTb. Perymupyst ¢okyc, TtemmepaTypHbIi ypOBEHb, SPKOCTh M KOHTpacT
NOOMBAIOTCS YCTOMYMBOTO M YETKOTO TEPMOM300paKEHHS Ha SKpaHE BHUACOKOHTPOIHHOTO
ycTpoiictBa. TepMonszo0pakeHne HapyKHOM MOBEPXHOCTH CHUMAIOT IO KajJpaM U 3alKChIBAIOT
Ha BHJICOMAarHUTO(OH WM IUCKETy. BuaeoMarHUTOGOH TO3BOJISIET 3alUCHIBATH 3BYKOBYIO
uH(GOpMALIMIO O TMapaMeTpax ChEMKH, IO3TOMY €ro HCIHOJb30BaHHE MPEAIOYTUTENBHO.
CoBpeMeHHBIC TEIUIOBU30PHI MOCIEIHUX MOIU(HUKAIUI KaK TPaBUIO HMEIOT BCTPOCHHBIC
MUKPO(DOHBI, BCTpPOEHHBIE MEHIO Ha PYCCKOM SI3BIKE, MMPOM3BOIAT 3aMuch n300paxeHuit Ha PS -
KapThl pa3HOW EMKOCTH, a TaK K€ 3alHCHIBAIOT BCIO HWH(POPMAIUIO O TEIUIOBOM COCTOSHUU
00BEKTa, YTO MO3BOJISIET MOJYUYUTH YIOBIETBOPHUTEIBbHYIO TepMOorpamMmy mnpu oOpaboTke B
cllyuae HEBEpHOro BbIOOpa OINMEpPaToOpoM MapaMeTpoB ChEMKH. Bce 3HaueHHs Temmeparyp,
KOTOpble OyAyT HCIOJB30BaThCA HUXKE, JAOJDKHBI OBITH NMPEABAPUTENHHO CKOPPEKTHPOBAHBI C
yu€TOM M3IIydaTeNbHOM criocoOHOCTH 00BbekTa. Eciu Ta BennynHa U3BECTHA, TO (PaKTHUECKYIO
TEMIEPaTypy MOKHO OIPEENIUTh M0 hopMyIIe:

Ty =T..o 1 Ve )

xm p
JTre:
Tpeo - V3BMeEpEHHAs TEIUIOBM30POM TEMIEPATYPA;

Tparm - paxTudeckas TemmepaTypa o6beKTa,

oy - koo puLMeHT H3MyYeHHsT MaTepHalia,

BonbIIMHCTBO COBPEMEHHBIX TEIJIOBU30POB JAENAIOT ATy KOPPEKIHMIO ABTOMATUYECKH,
JIOCTaTOYHO BBECTHU 3HAUYECHHE HM3JIy4yaTENbHOW CIOCOOHOCTH. 3HaueHUs KoddduimeHta «e»
JUIL OCHOBHBIX CTPOUTENBHBIX MaTepuanoB npuseneHbl B Tabmune 1.1 Ipunoxenus 1. Onu
IpeIHa3HayYeHbl ISl UCIOJIb30BAaHUS TOJBKO B KAaueCTBE OPHEHTHPA, TaK KaK 3aBHUCIT He
TOJILKO OT TEMIIepaTypbl Marepuaia, HO H OT CHIEKTPAIbHOW YYyBCTBUTEIHHOCTH
UCIONIb3yeMOro mpubopa. B cBA3M € 3TUM pEKOMEHAYETCS M3IIy4aTelIbHYI0 CIIOCOOHOCTD
UCCIIeyeMON TTOBEPXHOCTH OIPEAETSATh HETIOCPEICTBEHHO Ha MECTE ChEMKH.

JlJ1s 3TOr0 KOHTAaKTHBIM TEPMOMETPOM OIPENESIOT UCTUHHYIO TeMIepaTypy oObeKkTa, a
3aTeM BBOIST B MPOIIECCOP TEIIOBU30pA BCE HOBBIC 3HAUCHUS 8, MOOMBAsCh PaBEHCTBA Tusw. U
Tpan.

YcTaHOBNIEHHOE TIPU TOCTMIKEHUH YKa3aHHOTO PABEHCTBA 3HAUYEHHE € M OyNeT SBISATHCS
WCTUHHOM M3JIy4aTelIbHON CIIOCOOHOCTBIO 00BhekTa. HeoOxoaumMo uMeTh BBHUY, YTO OIMMUOKa B
U3MEPEHUH TeMIIePaTyphl OT HEBEPHOTO OIPEEICHUS N3Ty4aTeIbHOW CIIOCOOHOCTH 3aBUCHUT OT
ucrnonb3dyemoro MK-nuamasona u temrneparypsl 00bekTa chbéMKU. [Ipu Temmeparype OKoJo
0°C »Ta moOrpemrHoCcTh He3Ha4yWTeNbHA (OKOJIO HYJsS), HO OHa BO3PAacTaeT C MOHUKEHUEM
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TeMIeparypsl O0ObEKTa M JOCTUTaeT HECKOJbKUX TpaaycoB Ha omubky mo e B 0.1 mpu
temnepatype oobvekra -20°C. [IpocMOTpeB MOBEPXHOCTh HCCIETyEMOT0 3[aHMsI, U 3arucaB e&
TEPMOM300paKEHNE Ha BUCOMArHUTO(OH (MIM HHOM HOCUTEINb) BRIOUPAIOT 0a30BBIA YIaCTOK,
pazMepoM OOIbIe JBYX TONIIUH OTPAKIAONICH KOHCTPYKIIMH U WMEIONIUN paBHOMEPHOE
TEMIEPATypHOE MoJie. DTOT Y4aCTOK JIOJDKEH OBITh BBIMOJIHEH U3 TEX k€ CTPOWMAaTepHaloB, U
UMETh Ty JK€ KOHCTPYKIMIO, YTO U HCCIeAyeMas IOBEPXHOCTh C TeMIlepaTypHBIMH
aHomanusMmu. Ero TemmeparypHoe mojie JODKHO COOTBETCTBOBATH MHUHUMAIBHOMY
BBIXOJJHOMY  CHUTHAJly  TEIJIOBM30pa s HcclegyeMoro  oObekta.  CpaBHuUBas
TEPMOU300paKEHNE OrpaKIaroniel KOHCTPYKIMH M 0a30BOT0 ydacTKa, BBISBISIOT MECTa C
MOBBIICHHBIMU TETUIONOTEPsIMHU. TemmepaTypa HapyKHOH TMOBEPXHOCTH TaKHX YYacTKOB
IpEBBIIIACT TeMIlepaTypy 0a30BOro ydacTka, Kak MHHHMYM, Ha BEJIMYUHY LIEHBI JeNEHUS
IIKAJTBI TETUIOBU30DA.

ba30BbIil ydacTok M MecTa ¢ TeMIEpaTypHbIMUA aHOMAJHUSIMU MOJBEPTatOTCS AETATBHOMN
TepMorpaduu yKe ¢ MUHIMAJIBHO BO3MOXHOTO PACCTOSIHUSI CHAPYKH U BHYTPH 3JIaHUIA, TaM
Ke H3MepsieTcsl TeMmIliepaTypa OKpyskawollero Bo3nyxa. HeoOxomumo, Tak ke, BHU3YalbHO
OCMOTPETh J3TOT YyYacCTOK, YTOOBI OIpPEACTUTh, HE SBISACTCA JIM €ro TeIUIoBas KapTHHA
CIIEICTBUEM, HAIpHUMEp, JIOKAJIbHOTO 3arps3HEHHs] W  COOTBETCTBEHHO HW3MEHEHUS
U3IydaTenbHOU crocoOHOCTH. [10 OKOHYaHUM CHEMKH JTOJKHBI OBITh U3MEPEHBI M 3aMUCAHBI
JUTSL KQKJI0T0 aHOMAJIbHOTO M 0a30BOT0 Y4acTKOB CIIEAYIOIINE BETUYNHBIL:

* TemrepaTypa HapyKHOTO BO3/yXa,

*  CKOpOCTH BETpa;

* HapyXXHas TeMIlepaTypa Ha TOBEPXHOCTH UCCIIEYyEMOTr0 y4acTKa,

* TemrepaTypa BHYTPEHHEH MOBEPXHOCTH MCCIEAYEMOTr0 y4acTKa;

*  TemIeparypa OKpY>KaroIlero BO3ayXa BHYTPH 3IaHMs,

* TemIepaTypHbIN AUana3oH U YPOBEHb B MOMEHT ChEMKH;

*  YIOJI 3pEHHsI UCIOIB3yEMOr0 OOBEKTUBA;

*  paccTosiHHME A0 MCCIEeAYEeMO MOBEPXHOCTH;

*  U3MyYaTenbHas ClIOCOOHOCTh MOBEPXHOCTH OOBEKTA,

*  TEIUIOBOM MOTOK uepe3 HCCIeAYEMBI yUacTOK, €ClIM TaKue U3MEPEHUS TPOBOIMIINCE;

* pacmpeieneHHe TeMIepaTyp MO 3JIEMEHTaM CHCTEMbI OTOIUICHUS B OOCIEeTyeMOM
CEKTOpE 3J1aHMS.

[Toy4uB 5TH JaHHBIE MOXKHO MPUCTYIUTH K KOTUYECTBEHHOU OIEHKE PE3yIbTaTOB H3Me-
peHuii W KoMmmblOTepHOH oOpabotke. B Ilpunoxenun 1 (Puc. 1.4 - 1.11) npuBeneHsl
TEPMOTPAaMMBbl YYaCTKOB OTPaKTAIONIMX KOHCTPYKIMI C TOBBIIICHHBIMH TEIUIOMOTEPSMHU U
IpUMEPHI BEIOOpa 0a30BBIX YYACTKOB.

Obpabomxa pe3yibmamos uzmeperutl.

CoBpeMeHHbIE TPOrpaMMHBIE CPECTBA MO3BOJISIIOT OMEPATUBHO M TOYHO MPOAHATU3HPO-
BaTh Pe3yIbTaThl TEILIOBU3MOHHOW CHEMKHU M MIPEACTABUTH PE3yJIbTaThl 00CIEIOBAHUS B BUJIC
IBETHBIX WIM 4YE€pHO-OenbIx TepMmorpamm. Jlns kaxmgoro wuccieayemoro ¢parmeHTa
OTpaKJaroIIel KOHCTPYKIIMHA HEOOXO0JMMO UMETh CIIEIYIOIINE UCXOIHBIC TaHHbIE:

*  M3JIyYaTesbHas CIIOCOOHOCTH (€);

* TeMImepaTrypa Bo3ayxa BOimm3u oowvekta (T);

* Ttemmeparypa armocdeproro Bozmyxa (T.) (mpu cbEMKE BHYTPH IOMEUICHUS -
TeMIieparypa B ero cpeaHeit yactu, B 1,5 MeTpax ot noa;

*  JIucCTaHIMs 10 00bekTa (M);

*  TEMIIEPATYPHBII YPOBEHb;

*  TeMIepaTypHBIN IUAMA30H;

*  BHJBI UCTOJIb3YeMbIX (QMIBTPOB U Auadparm;

*  yroia o030pa UCIOJIb3yeMOro O0OBEKTHRA.
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[Tocne Toro, kak Temmeparypa B KaXXIOW TOYKE CTAHOBHUTCS HM3BECTHON HEOOXO0IUMO
YUECTh CKOPOCTh BeTpa (MporpamMmbl 00pabOTKH TepMOU300pAKEHUSI ITOTO, KaK MPaBUIIO, HE
JIeAt0T) B COOTBETCTBUU C (hOPMYIIOH:

0.448 . (4)

L-.a
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=
(&1

rye:

V1 - ckopocTh BeTpa npu Temmeparype T,

V, - ckopocTb BeTpa npu Temneparype Ta;

Tak kak Npu TEPEeMEHHOM BETpe HCIHOJIb30BAaHUE JAHHON KOPPEKTHUPOBKH MOXKET
NPUBECTH K JIOTIOJHUTEIBHOM MOTPEIIHOCTH, PEKOMEHIYETCS TSl TPOBEACHUS TETUIOBU3MOHHOM
CBEMKH BBHIOpATh O€3BETPEHHYIO MTOTOTY.

MOXHO BBIIETUTh 3 OCHOBHBIE 33Jaudl NpU 00pabOTKE TEpMOU300paXKEHUN 3MaHUN U
COOPY>KEHUH:

1. OnpeneneHue  ydacTKOB  OrpaxJaroOlUX  KOHCTPYKIMWA C  TOBBILICHHBIMHU
TeIIonoTepsAMU  corjacHOo  ykazaHusiM  cooTtBercTByrommx CHull u  T'OCT. 3gecw
PACCUMTBIBAIOTCS COMPOTHBIIEHUs Temmonepenaue R ( m*> * °C / Bt ) mns 6a30BOro u Apyrux
XapaKkTEepPHbIX YYaCTKOB M CpPaBHUBAIOTCS C TpeOyeMbIM 3HAY€HUEM. YK€ Ha 3TOM JTame
HEOOXOJMMO pa3leiUTh OrPAKAAIONIYI0 KOHCTPYKIMIO Ha CTEHY, OKHa M IIOKOJb U B
JMalbHEWIIEeM IJIs KaXJOW M3 3TUX IMOBEPXHOCTEH MPOU3BOAUTH OTIEIbHBIE BBIUMCICHUS
COIIPOTHUBJICHUSI TEIUIONepeaaye, BhIBICHHE 0a30BOroy4acTka, pacuer Q M 3KOHOMHUYECKUI
yiepO.

2. OnpenensioTcs yaenbHble Temnonotepug(BT / M%) 1718 BeceX XapaKTepHbIX y4acTKOB.

3. OmpeneneHue dJKOHOMHUYECKOTO yIiepOa OT BBISBJIECHHBIX TETJIOBBIX aHOMAJTHI.

* ompejesieHUE MIOMAU YIaCTKOB C MOBBIIICHHBIMU TEIUIONOTEPSIMHU;

* ompeesneHne H30BITOYHBIX TEIUIONOTEPh Yepe3 ITH YUaCTKHU;

* ompejesieHue KOJIMYECTBA U CTOMMOCTH Mepepacxo/l0BaHHBIX SJHEPTOHOCUTENIEH;

Hcnonb3yemble 0003HAUCHUS :

R - comportusneHue Temonepenade (M> * °C / Br);

Re® - Tpebyemoe conpoTusnenue Temonepenade (m> * °C / Br);

1 - KOG QUIMEHT, TPUHUMAEMbIN B 3aBUCUMOCTH OT IOJIOKEHHS Hapy>KHON MOBEPXHO-
CTH OTpaXKJIaloIIell KOHCTPYKIIUHU K Hapy>KHOMY Bo31yXy (JI2 Tabun 3);

q - yaenbHble Temtonorepu (Bt / M?);

Q - monubie Teronotepu (BT);

tH, tB - ©I3MEpPEHHbIE TEMIIEPATyPbl HAPYKHOTO U BHYTPEHHETO BO3AYXa;

Ts, Xu - MU3MEPECHHBIC 3HAYCHUS TEMIEpPaTypbl Hapy>KHOW M BHYTPEHHEW MOBEPXHOCTU
OTpa-kIarolIBeN KOHCTPYKIINH;

5-  ToNIMHA KOHCTPYKLHH (M);

- TEIIONPOBOAHOCTH KOHCTPYKIMU(BT/M*°C));

as, Ay - KOO(PHUIIMEHT TeMI00TAaYM COOTBETCTBEHHO Y BHYTPEHHEH U HAPYKHOM MOBEPXHOCTH
orpaxkaaroniei Konctpykimu (Bt/m *°K);
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ax, ap - COOTBETCTBCHHO KOHBEKTHMBHAs M JYYHCTas COCTABILIONIME KOI(GHIMEHTA TerIo-
oraaun (Br/m**°K); F - miommaib MoBEpXHOCTH OrpakAaromeil KOHCTPYKIMH (M );

1. YyacTkun Orpakmalomux KOHCTPYKIHMH C TIOBBIICHHBIMH TETJIONOTEPSIMUA BBISBISIIOT
nyTéM CpaBHEHHUS COINPOTHUBJICHUS OTPAXKTAIOIIMX KOHCTPYKIHMHA IOJy4YEeHHOTO B pe3yjbTaTe
HATYpHBIX, W3MEPEHHH ¢ TpeOyeMbIM 3HAUCHHWEM OIpeAensieMbIM B cooTBercTBuu ¢ (JI2) mo
dbopmymne:

RO _nx(tﬁ-—tﬂ) (5)
" At"xa,

roe: iz ty, At n B o — pacuérHBle i TAGIMYHbBIE 3HAYEHNS, IPUHEMAEMBIE 110 JI2.

Tepmirdeckoe CONPOTHBIIEHHE CJIOS MHOTOCJIOHHOM KOHCTPYKIIMH OMpenessiercs mo Gopmyiie:

o (6)

3neck HEOOXOAMMO TOJIB30BAThCs YKazaHusiMu 1.2 u3 JI2.

ComnpoTuBieHue TerUonepenade MHOrOCIOHHON KOHCTPYKIIMHU ONpeNenseTcs no Gopmyie:

1 1 (7)
R=—+) R +—
a, Z " a,

Bce BrimenpuBeicHHbIE POPMYITBI IPUMEHSFOTCS TSI BBIMHCIICHHUS TPEOYEMbIX U PacYETHBIX
3HaYeHUH MpPHU TMPOEKTUPOBAHMM MO0 3/1€Ch HCIONb3YeTCs pacu€THBIA KOd(PPHUIMEHT Terio-
POBOJHOCTH MaTepuaa ciios (X), Ho Ha MPaKTUKe ero 3HaueHue OyIeT OTIUYHO OT MPOEKTHOTO.

Ecnu HeoOXoauMo ompenesnTh pacdéTHOEe 3HAYEHUE, TO ap M ay NPUHUMAIOTCS 1o JI2
(Tabmumpt 1.2 u 1.3 3TOoro M3MaHus), a eciiu 00pabaThIBAIOTCS Pe3yJabTaThl HATYPHBIX U3MEPEHUH,
TO TH 3HAYCHUS PACCUUTHIBAIOTCS IO SKCIIEPUMEHTAIBHBIM JAHHBIM.

Jnst Berumcnenus R o pesynbraraM HaTypHBIX U3MEPEHUIH MOYKHO HCIIOIB30BaTh CIICIYOIIHE
BBIPAKCHUS:

R 1 " [, —7, 1 (%)
(24 t ¢ T,

&

Ota ¢opmyna npuMeHsiercs i 00pabOTKH SKCHEPUMEHTANIbHBIX TaHHBIX. 37€Ch BCE 3HAUCHHS
OepyTcsl 1Mo pe3yinbTaTaM H3MEpPEHUH, a as - BhIYMCIACTCA. Eciam ecTh BO3SMOXKHOCTH HM3MEPUTH
yIeIbHBII TEIJIOBOM MOTOK  (C MOMOIIBIO JATYMKOB, TEMIOMEPOB), TO MOXKHO BOCIIOJIB30BAThHCS
dopmynoii, KoTopas moiy4aercs u3 Gopmynsl 7, eciay 3aMEHHUTH YICHBI TPABOH YaCTH BBIPAKCHHS.
Torna nonyuntcs popmyna uz 'OCT 26254-84:

t,—t7, T,-T, T,~1 ()
+
ds 94 q4

R =R +R +R, =

TIe:
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RB,H,K-TepMUUY€CKOE CONPOTUBIICHUE BHYTPEHHEHN , HAPYKHOW MOBEPXHOCTH U OJHOPOIHOMN
30HBI OTPAKIAIOIICH KOHCTPYKIIHH ( MZ*C/BT);

q@ - cpenHss 3a pacyETHBINA MEpUol U3MepeHus: paKkTHUECKasi MIIOTHOCTh TEIJIOBOTO MOTOKA;
JUTS CTUIOIIHBIX OIPAXKIAI0NIUX KOHCTPYKIUH:

. qx(ts._tn) (10)
? o (@t,-t)-gx(R,+R)

q

rze:
g - CpenHss 3a pacyETHBINA EPHO]] U3MEPEHHAs TUIOTHOCTh TEIJIOBOTO moToka (BT/m );
R~ TepMHUecKoe COIMpOTHBIEHUE MpeoOpa3zoBaTelis TEIUIOBOTO MOTOKA, ONMpeAeNsieMoe I0
€ro MacropTHHIM JIAHHBIM;
Rc - Tepmudeckoe conpotuBienue ciosi, npukperuisitomero [TII, onpenensemoe pacuérom;
TepMmuueckoe COMPOTUBICHHUE CIOSI OrpaKJAIOUIEH KOHCTPYKLHMHU MOXHO OMNPENEIUTh Kak
Pa3HOCTh TEMIIEPATYP HA FPAHULIE CIIOSI IEIEHHOE HA TUIOTHOCTH TEIJIOBOTO IOTOKA Yepe3 HEro:
(11)
R= Te - TH
q

Jnst cnost orpakJaroiieid KOHCTPYKIIMU C BO3AYLIHBIM MPOMEKYTKOM TEPMHUYECKOE COIpPO-
THUBJICHHUE OMpeessaeTcs crennaibabpiM crtocodom o 'OCT 26254-84.

Ecnmu Bo3HUKIIA HEOOXOAMMOCTh MO pe3yabTaTaM H3MEPEHUN ONpeAeNUTh TEeMIepaTypy
BHYTpPEHHE!H MOBEPXHOCTH Orpa)KAarolleld KOHCTPYKLUHU IJIg IPYTUX PACUETHBIX YCIOBUU pacuér-
HBIM ITyTEM, TO 3TO AenaroT 1o npuioxenuto 7 uz 'OCT 26254-84.

2. Ecom m3mepeHus q HE TPOBOIWINCH, & HEOOXOAMMO BBIYHUCIUTH TEIUIOBOM MOTOK IO
pe3yabTaTaM TEIIOBU3UOHHON ChEMKHU, TO UCTIOIB3YIOTCS CIEIYIONINE COOTHOIICHUS:
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(12)

q = QKOHB + q.ﬂy'{

3 b (13)
qxo;fe e ak’ X (TH t“ )
. (14)
ak =WXPXC D
rae:
q( Br/m® ) ;
@ - CKOpOCTh noToKa (M/cex),
£ - TUIOTHOCTb MaCCh (KJ"/MB);
Cp~ TETLIOEMKOCTB IIPH MOCTOsAHHOM Aasyennu ( k[[x/krxrpan K );
(15)

q, =C><5><(’:4H ‘_t4u)

rae:  C - koaddumuenT rydencnyckanus adcoroTHo uépHoro Tena (5.7x10" Bt/™m );

8 - wu3myuaTenpHas CHOCOOHOCTh IOBEPXHOCTH OOBEKTa (3TO 3HAYEHHE 3aBHCUT OT
UCIIOJIb3YEMOr0 MH(PaKpacHOro Juana3oHa M TemIepaTypbl 00beKTa, a TakKe OT Marepuaia u
reOMEeTpUH orpaxjaaronieil KoHcTpyKuun). [IpubmnkénHoe 3HaueHne £ MOXKHO B3STh U3 TaOJHII.
bonee TouHOE 3HAaYEHHE MOXHO TMOJYYUTH MPU CPABHEHHUU TEMIIEpaTypbl 00bEKTa, U3MEPEHHOU
KOHTaKTHBIM CIIOCOOOM, U TeMIEpaTypbl TOTO k€ 00BEKTa, U3MEPEHHON C IIOMOUIBIO TETJIOBU30PA.
AGCOTIOTHO YEPHBIM TEJIOM MOKHO Ha3BaTh MaTepuai, KOTOPBIM MpH JTaHHOW TeMIeparype U3iy-
YyaeT HauOoJblIee KOJIMYECTBO TEIIOBOM SHepruu. OCHOBHBIE CTPOUTENILHBIE MaTEPUAIIBI OTHOCATCS
K TaK Ha3bIBAEMbIM «CEPBHIM TeJIam».

[110THOCTH TEMIOBOTO MOTOKA JIy4Illl€ BCEIO HE BBIYMCIATH, a U3MEPATH HEMOCPEICTBEHHO
npu obcnenoBanun 31aHui. [lenaTe 3T0 HeoOxoaumo B cooTBeTcTBHM ¢ TpeboBaHusiMu ['OCT
25380-82 mpeobpazoBarenem ternoBoro noroka UTII-11 unm ananoruunsm (ipudopst mo 'OCT
7076-78). JIMATeTbHOCTh U3MEPEHUN C HAPYKHON CTOPOHBI OTPAKTAIOIINX KOHCTPYKIIUNA OTpe/ie-
JsieTCs TeIIoBoM uHepuuen nocneauux (10 15 cyrok). Cornacno npunoxenuto 3 uz 'OCT 26254-
84 ompepensercs nuana3oH TeMIIEpaTyp HapyKHOTO BO3JyXa MPU KOTOPOM MOTPEIIHOCTh TAaKUX
u3MepeHui Oyzner MuHuManbHa. Tak, npu ucnons3oBanuu npudopa UTII-11 neobxoaumo obecrie-
YUBaTh yCJIOBUS MPU KOTOPBIX U3MepsieMasl INIOTHOCTh TEIJIOBOTIO MOTOKA HAXOAWIach Obl B AHara-
30He 33-50 B1/M%. D10 obecneunBaeTcs Npu TeMIepaTypax HapyKHOro Bo3ayxa oT -15 mo -32.
[Tpu Gosiee BHICOKUX TeMIlepaTypax MOTPENIHOCTh U3MEPEHUN BO3pacTaeT.

Uto0b1 n30exaTh TPYAHOCTEH C TEMJIOBOM MHEpHMEN U3MEPEHUs TEIJIOBOTO IMOTOKA MPOBO-
JIAT, KaK MpaBUJIO, C BHYTPEHHEH CTOPOHBI OTPaKIar0IIUX KOHCTPYKIUK. C HapyKHOU CTOPOHBI
TaKHe U3MEPEHMSI IIPOU3BOJAT B CIy4asiX COXPAHEHUsl YCTOMUMBOM TeMIepaTypsl Ha IOBEPXHOCTH
¥ HEBO3MOKHOCTH MPOBEJICHUSI U3MEPEHUI BHYTPH.

Bo3znymisble 3a30pbpl MEXy JaTYMKaMM U MIOBEPXHOCTBIO HE aomnyckarorcs. LllepoxoBaTocT
YCTPaHSIOTCA, TaTYUKH YKPETUISIOT HAa TEXHUYECKUM Ba3esIHH.
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[To WM3BECTHBIM YAEIBHBIM TEILUIOBBIM ITOTOKaM 4Y€pe3 aHOMAJIbHBIE YYACTKU BBIYHCISAIOT
IIOJIHBIM TEIUIOBOM IIOTOK, IIYTEM YMHOKEHHs Ha IUIOLIAAb 3TOrO ydactka. IlomydeHHoe 3HaueHue
MO3BOJISIET ONPENENIUTh N30BITOUHBIE TEIUIONOTEPU 3a CUET HAJIMYUSA YYAaCTKOB C IOBBILICHHBIMU
TEIUIONIOTEPSMH, TIEPEPACXO]] TOIUIUBA, U B UTOTE, - SKOHOMHUYECKHI yIepo.

[TpuBen€HHBIN BBIIE PACYET HE YUMUTHIBACT TEIUIONOTEPbBO3AYyXONpPOHHLIaHUEM. Ecian BO3-
HUKAeT HEOOXOAUMOCTh ONPEICTUTh MECTa C IMOBBIIIEHHBIM COIPOTHBICHHUEM BO3AYXOMpPOHMIIA-
HUIO OrpakJarolliedl KOHCTPYKIMH, TO HEOOXOUMO ONPEEIUTh Pa3HOCTh JIaBJIECHUS BHYTPEHHETO
U Hapy»XHOT'O BO3AyXa M BOCIOJIb30BaThCs Gopmyiamu m.5.1 u3 JI2 ans cpaBHEHHUS ¢ HOPMATHB-
HBIMU 3HAUYCHUSIMH.

Onpenenuts TEMIONOTEPUBO3yXONPOHUIIAHUEM YEpe3 OrpakJarolIe KOHCTPYKLIHMH [0-
BOJIbHO TPYJIHO. 37IECh 3TO SIBJICHUE CBSI3aHO C IIEPEHOCOM BEIIECTBA. TakuM 00pa3oM, B HACTOSIIEE
BpeMs1 MBI OIIPEJENISIEM TOJIbKO TEIUIONOTEPU YEPE3 OrPakIaA0IINE KOHCTPYKIUH 3a CYET TEIUIOBOTO
NOTOKA. OTU TEIUIONOTEpH OYAYT HECKOIBKO MEHbIIE JEHCTBUTEIBHBIX M3-3a HE yuéTa TeIlono-
TE€PbBO3yXOIPOHULIAHUEM.

ITpu npaktudeckoit Tepmorpaduu cienyer UMeTh BBUIY, YTO YYaCTKH C HMOBBIIIEHHBIM BO3-
JyXOIIPOHUIIAHUEM - OTO INPEIECNIbHBIM CIy4all y4acTKa C IOBBIIICHHBIMHU TEIIONOTEPSMH, KOIa
TEPMHUUYECKOE CONPOTHUBIICHHE paBHO Hyir0. [Ipouecc BO3AyXONPOHUIAHUS CIUILIKOM «HECTAaIMO-
HapeH» U 3aBUCUT OT Pa3HOCTH JABJICHUN, TEMIIEPATYp, OPUEHTALIMM 31aHUS OTHOCUTEIILHO CTOPOH
CBETa, HAIIPABJICHUSA U CWJIBI BETPA. 31€Ch BAXKHO BBIABUTH TAKHE MECTA, YTO JIETKO TOCTUIAETCS
IPY TETIOBU3UOHHOM ChEMKE M IMKBUIUPOBATH UX (3aKJIeHKa OKOH, TePMETHU3aIHs [IIBOB).

5. Ilopsiaok BbINOJHEHHS PadOTHI

~

O3HaKOMUMbCSL € MEMOOAMU NPOBEOEHU UHCMPYMEHMATbHO20 IHEP20ayOUumad.

2. HM3yyume KomcmpyKyuro, mexmuieckue Xapakmepucmuku u HasHauyeHue 0O0pyo0o8aHus
0J151 UHCMPYMEHMAbHO20 dHEP2OaAyOUma.

3. O3HAKOMUMBCA C MEXHOIOSUYECKUM NPOYECCOM GbINOIHEHUS. MENT0BUSUOHHOU CbEMKU

30aHUsL.

Bvinonanume meniosusuOHHYIO CbeMKY 30aHUSL.

Cocmasums omuem 0 8bINOIHEHHOU MepMOocpapuu 30aHUs.

6. Ilpeonosicumov pexomeroayuu no ycmpaueruio 0eghekmos 30aHusl.

N

6. Ykazanusi mo opopmMJIeHHIO OTYETA

Otuer 1o paboTe JOIKEH COAEPKaTh:
Ha3zBanue u 11enp IpakTU4ecKoil paboThl.
Onucanue Ha3Ha4eHUs1 00OPYJOBAaHUS ISl HHCTPYMEHTAJILHOTO SHEProayIuTa.
Kpatkoe onucanue npouecca npoBeJeHUS HHCTPYMEHTAIbHOTO SHEPTOAYAUTA.
BbIBOJBI M1 peKOMEHIALNN 10 YCTPAHEHHIO 1e(EKTOB 3/1aHUs.

PO

ITPAKTUYECKAS PABOTA Ne3
«MCCIIEJOBAHME SHEPI'OIIOTPEBJIEHMA BBITOBOI'O
SJIEKTPOOBLOPY JOBAHUMA»

1. Hesan padoTsl

1. IlpoBectu ananu3 3¢ppeKTUBHOCTH UCTIOIB30BAaHUS OBITOBBIX TPUOOPOB.

2. H3yuuTh XapaKTEPUCTUKH  DJIEKTPOOBITOBBIX MPUOOPOB U  OOOpYIOBaHUS IS
UH/IMBUYAIIbHOTO HCIIOJb30BAHUSA, ONPEACTUTh PEXHM HUX pabOThl B TEUCHHWE BPEMEHH,
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paccuuTaTh NOTpedICHUE SIEKTPUUECKON IHEPTHH JIEKTPOOBITOBBIMU TPUOOpAaMU U 3aTPaThl Ha
AJIIEKTPOIHEPI IO, CACNIATH BHIBOJIBI.

3. Cnenatb BBIBOJIBI O TOTPEOIIIEMOM KOJIMYECTBE AIEKTPOIHEPTHU U MIPEIOKUTH MEPOTIPUSATHUS
M0 YMEHBIIICHUIO SHEPTrOMOTPEOICHHS ISl KXKIOW TPYIIIBI TPHOOPOB.

2. Metoauka pacuera norpedJjeHus 31eKTPo000py10BaHus

Bompocsl  sHeprocOepexeHuss OTHOCATCA K Haumbojee aKTyalbHBIM MpoOiieMam
coBpeMeHHOCTH. Ha ypoBHE MpaBUTENBCTB psifa TOCYAAPCTB Pa3padaTHIBAIOTCS CIielUATbHBIC
IPOrpaMMbl, MPU3BAHHBIE PEIOTBPATUTH dHEPreTHUECKUil Kpu3uc. COKOHOMIIEHHYIO SHEPTHUIO
MO>KHO HCIIOJIb30BaTh B3aMEH BHOBb MIPOM3BOJUMOI, U 32 CUET ITOTO K€ CHHU3UTH 3arpsi3HEHUE
OKpy>Karotien cpeapl. Kpome Toro, sHeprocoepexeHrne BhITOAHO SKOHOMUYECKA. MeponpusaTus
II0 3KOHOMHMHM D3HepropecypcoB B 2,5-3 pa3a jelieBie, 4yeM IPOU3BOJACTBO M JIOCTAaBKa
MOTPEOUTENSIM TAaKOro K€ KOJMYECTBA BHOBb IOJMYYEHHOW HHEpruu. AHaINU3 MOTpedlieHus
AIIEKTPO’HEPTUU B OBITY, Ha CBOeM paboueM MecTe, Ha MPOU3BOJACTBE, PacyeT 3aTpaT Ha Hee,
MO3BOJIUT BbIPAOOTaTh OEPEKHOE M IKOHOMHOE OTHOIICHHE K SHEPTUH.

DHeprocoepekeHrne (IKOHOMUSI SHEPTUU) — pealiu3aliis MPaBOBBIX, OPTaHU3AIIMOHHBIX,
HAyYHBIX, TMPOU3BOJCTBEHHBIX, TEXHHYECKMX U DSKOHOMHYECKHX Mep, HalpaBiICHHBIX Ha
s dekTuBHOE (palMOHATBHOE) HCIOJBb30BaHUE (M DKOHOMHOE PACXOJI0OBAaHUE) TOILIMBHO-
SHEPreTUYEeCKUX PECypcoB M Ha BOBJIEUEHHUE B XO3AWCTBEHHBI 00OPOT BO300HOBIISEMBIX
HUCTOYHUKOB DSHEPruu. DHEProcOepekeHHe — BaKHAS 3a/ada MO COXPAHEHHUIO MPHUPOIHBIX

pecypcoB.

OcHogHble HanpaeieHusA u cnocoowl 3Hep2006epe.7fceuuﬂ
Oxonomus 3JZ€Kmpull€CK01:z dHepcuu

Ocserienne

Hambonee pacnpocTpaHEHHBIH CIMOCOO ASKOHOMHH DIIEKTPOIHEPTUU — ONTUMH3AIHS
noTpeONIeHUsT SJEKTPOSHEPTUU Ha oOcBelleHue. KITFoueBBIMH MEpONPHUSTUSMHU ONTUMU3ALNN
NOTPEOJICHUS STICKTPOIHEPTHH HA OCBEIICHUE SBIISIOTCS:

® MaKCHMaJbHOE HCIIOJb30BAaHHE HEBHOTO CBeTa (MOBBIIICHWE TIPO3PAYHOCTH U

YBEJIMUEHUE TUIOMIAN OKOH, TOTIOJHUTENILHBIC OKHA);

® TIOBBIIICHHUE OTPAXKAIOMICH CITOCOOHOCTH (Oeble CTEHBI U MOTOJIOK);

® ONTUMAJIbHOE PAa3MEIICHUE CBETOBBIX MCTOYHHMKOB (MECTHOE OCBEIEHUE, HAMPABICHHOE
OCBEIICHUE);

® JCIIOJIb30BAaHHE OCBETUTEIBHBIX MPHOOPOB TOIBKO IO HEOOXOAMMOCTH;

® TIOBBIIICHHE CBETOOTAAYM CYIIECTBYIOIIUX WCTOYHUKOB (3aMEHa JIIOCTp, IIa(OHOB,
yaalleHue Tpsi3u ¢ maadoHOB, MpuMeHeHHe 0osee 3 hEeKTUBHBIX OTpaXkaTese);

e 3aMCHa JlaMIl HaKaJIWBaHUs Ha JHeprocOeperaronive (JIIOMHUHECIIEHTHBIC, KOMITAKTHBIC

JIOMUHECIICHTHBIE, CBETOANOTHBIC);

® TPUMEHEHHE YCTPONCTB YIpPABIICHUS OCBEIICHUEM (JATUYMKH IBUKCHHUS U aKyCTUUECKUE
JATYUKH, TATYUKN OCBEIICHHOCTH, TAHMEPBI, CHCTEMBI TUCTAHIIMOHHOTO YIIPABJICHU);

® BHCIPCHHUE AaBTOMATH3MPOBAHHOW CHUCTEMBI TUCIIETYCPCKOTO YIPABICHUS HAPYKHBIM
ocserienuem (AC/1Y HO);

® YCTAaHOBKAa WHTEIUICKTYalbHBIX pACIpENeIEHHBIX CHUCTEM YIPABICHUS OCBEUICHUEM
(MUHUMHU3HUPYIOMIUX 3aTPaThl HA AJIEKTPOIHEPTHIO TSI TAHHOTO 0OBEKTA).

DIIEKTPOIPUBOI
OCHOBHBIMI/I MepOHpI/IHTI/I}IMI/I SABIAIOTCA.
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ONITUMAJIBHBINA TTOJ00P MOLTHOCTH 3JIEKTPOIBUTATENS;
MCII0JIb30BaHUE YaCTOTHO-peryaupyemoro npusoja (UYPII).

DIEKTPOOOOTPEB M ANEKTPOILIHTEHI

OCHOBHBIE MEPOTIIPUATHS:

noa00p ONTUMAIILHOW MOLTHOCTH 3JIEKTPOOOOTPEeBATENbHBIX YCTPOICTB;

ONTUMAJIFHOE Pa3MEIICHUE YCTPOWCTB 3JEKTPOOOOTrpeBa Ui CHIDKEHHS BPEMEHU H
TpeOyeMoii MOIITHOCTH WX MCIOJIB30BAHMUS;

TIOBBIIIIEHUE TEIUIOOOMEHA, B TOM YHCIIE OYHCTKA OT TPS3H IMOBEPXHOCTEH YCTPOMCTB
3NIEKTPOoOOrpeBa M KOH(POPOK IEKTPOILIHT;

MECTHBI  (JIOKaNbHbIM) o00OrpeB, B TOM 4YHCIE IEPEHOCHBIMH  MAaCISIHBIMU
oborpeBaTeNsiMH, HaPaBJICHHBIA 000TpeB pediiekTopamu;

UCTIOJI30BaHUE MACIISTHBIX 000TpeBaresell ¢ BEHTHIIATOPOM JIJIsl YCKOPEHUs TEeIIIo00MeHa
B KBapTHUE;

UCITIOJIb30BaHUE YCTPONCTB PETyIUPOBKM TEMIIEpaTypbl, B TOM YHCIE YCTPOMCTB
ABTOMATHYECKOTO BKIIIOYCHUS M OTKJIIOUEHHS, CHH)KEHUS MOIIHOCTH B 3aBUCHMOCTH OT
TEMIIEPATYPhl, BPEMEHHBIX TaliMEPOB;

UCIIOJIb30BaHUE TEIUIOBBIX aKKyMYJISITOPOB;

3aMeHa IEeKTPooOoTrpeBa Ha 00OTPEB C UCIIOIH30BAHUEM TEIIJIOBBIX HACOCOB;

3aMeHa 3JEKTPoOoOOorpeBa Ha OOOTPEB T'a30M WM IMOJKIIOYCHHUE K HEHTPAIN30BAHHOMY
OTOIICHHIO, B CIIydasiX, KOTJa Takas 3aMeHa BHIT0JIHA ¢ yYETOM TpeOyeMbIX HHBECTULIUH;
UCTIOJIb30BaHUE MOCY/IbI C MIMPOKUM IUIOCKHM THOM.

XO0JI0IUIbHBIC YCTAHOBKH U KOHIUIIMOHEPEI
ﬂJ’IH XOJIOAWJIBHBIX YCTaHOBOK H OBITOBBIX XOJIOJHUJIPHUKOB OCHOBHBIMH crocodamu

CHUKCHUA HOTpGGHGHH}I SJICKTPOSHCPIUU ABJIAIOTCH:

ONITUMAJIBHBIA TTOJ00P MOUTHOCTH XOJIOAMIBHON YCTAaHOBKH;

KaueCTBEHHasl M30JMs  Kopmyca (CTEHOK), JIBEpHM  XOJIOAWJIBHOW  YCTaHOBKH,
XOJIONWJIbHMKA, MPO3payHasi KpbIIIKa B XOJOIWUIbHHUKE JJIS MPOAYKTOB, ¢ Ka4Y€CTBCHHOMU
W30JIAIHCH;

UCIIOJIb30BaHUE COBPEMEHHBIX YHEProcOeperaromnx Xoa0 HIbHIKOB;

o0ecreyeHne MPaBUIIbHBIX YCIOBUI AKCIUTyaTalluu (HE JONycKaTh 0Opa3oBaHUs HaleIH,
MHes B XOJIOAWIBHUKE, BOBPEMSI pa3MOPaKUBATh);

HE IOMELIaTh B XOJOJAWJIBHYIO YCTAaHOBKY (XOJIOAMJIBHUK) MaTepuanbl U IMPOIYKTHI,
MMEIOLINE TEMIIEPATYPY BBILIE TEMIIEPATYPBl OKPYXKAIOLIEH CPENbI;

IIPOAHAIIM3UPOBATh BO3MOKHOCTb OTKa3a OT XOJIOAUIbHUKA;

o0ecrneunTh KauyeCTBEHHBIM OTBOJ TeIUla - HE PEKOMEHIYeTCsl CTaBUTh OBITOBOM
XOJIOJUIBHUK K OaTapee Ui psAAOM C Ta30BOi IIIUTOM.

JIns KOHAUIIMOHEPOB:

KOPPEKTHBII M0J00p MOIIHOCTH M MeCTa YCTaHOBKH KOHJAMIIMOHEpPA, UCXOAS M3 oO0bema
MIOMEIIEHUS, KOJIMYECTBA YEJIOBEK, TPUCYTCTBYIOIINX B IOMEIIEHUH U Ap. XapaKTEPUCTHK;
o0ecnevnTh 3aKpbITUE OKOH U JIBEpeil Mpu KOHAULIMOHUPOBAHUY;

YUCTUTH (bHJII:Tp, HC JOITYCKAaTh €ro CUJIbHOI'O 3arpA3HCHUAA,

HAaCTPOUTL PCKUM aABTOMATUYCCKOTO MNOAACPKAHUA ONTUMAIbHONI TCMIICPATYypPhbI, HC
OXJIAXK]1asl, MO BO3MOKHOCTH, KOMHATY HUKe 20-22 rpaaycos;

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

«POCCUVICKVV TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBVICA» e 78 us 102

O6,Z[yMaTb CTCIICHDb HGOGXOZ[I/IMOCTI/I YCTAHOBKU WU HUCIHOJIb30BAHUSA KOHAUIIMOHCPOB, B TOM
YUCJIE U C apXUTEKTYPHON TOYKH 3peHUs (KOHIUITMOHEPHI BUCAIIME Ha (hacagax T0MOB);
YTOOBI OTKJIFOYATh KOHAUIIMOHED Ha HOYb.

ITotpebacHue OBITOBBIX M IPOUMX YCTPOMCTB

pH BEIOOPE HOBOH ayHo, BUIEC0, KOMITBIOTEPHOM H JIp. TEXHUKH OT/AaBaTh MPEANOYTCHNUE,
MPU TIPOYUX PABHBIX XaPAKTEPUCTUKAX, YCTPONCTBY C MEHBIIUM JHEPrOMOTPEOICHHEM,
Kak B paboyeM pexuMme, TaKk U B JACKYPHOM pexume (OOITBIIMHCTBO COBPEMEHHBIX
OBITOBBIX YCTPOWCTB TOTPEOJSIOT JICKTPOIHEPTHUIO JIaK€ B BBIKIIFOYCHHOM COCTOSHHH,
T.K. HE BBIKJIIOYAIOTCS MTOJTHOCTBIO, a IEPEBOJIATCS B «CIIALIMiN pexkuM "stand-by/off");
UCIIOJIb30BaTh YHEPrOCcOEPEraroIINii PEXKUM, €CIIA OH €CTh B IPHOOpE WIIH YCTPOICTBE;
3aMEHHTH, 0 BO3MOXHOCTH, MPUOOPHI, UMEIOIINE B CBOEM COCTaBe TpaHCHOpMATOpHBIC
0JIOKM MUTaHMs, HA AHAJIOTHYHBIE C UMITYJIbCHBIMU OJIOKaMU TTUTaHUS,

HE OCTABJISITh BKIIFOUCHHBIMHU B CETh 3apsTHBIC YCTPONUCTBA JIsl MOOUITBHBIX YCTPOWCTB;
n30eraTtb HCIONB30BAaHUS YIJIMHHUTENICH, a €eClIM 3TO HeOoOXOAMMO, HCIOIb30BaTh
YAJTUHUTENN C MPOBOJAOM OOJIBIIOTO ceueHUs (IMPU MajJoM CEYCHHWU MPOBOJ HAYUHACT
TPETHCS U JCKTPOIHEPTHS YXOIUT HE HA MOJIE3HYIO paboTy deKTponprdopa, a Ha HarpeB
MPOBOJIA YATUHUTES);

CHHMIKEHHUE TIOTEPD B CETU

UCIIOJIb30BaHUE YHEPrOCOEPEraroIIuX YCTPOUCTB;

YBEJIMUEHUE 3HAYCHUI HOMHHAJIOB MPOBOTHUKOB - MPOBOJIOB U Kabemeit
HCITOJIb30BaHUE TOJIHKO TIPOBOIOB M KAOEJIEeH ¢ METHOM KUIOH
OTCIIC)KMBAHNE HECAHKIIMOHUPOBAHHBIX MOAKITIOUYEHUH.

Oxonomus menia

CHHMKEHHE TEIIOIOTEPD

UCIIOJIb30BaHUE TEIJIOCOEPETaoNINX MATePUANIOB TPU CTPOUTEIHCTBE M MOJCPHHU3AIUU
3JaHUH;

YCTaHOBKA TEIJI0OcOeperaronux OKOHHBIX KOHCTPYKIIMH U IBEpEH.

IToBbrienne 3¢ (HEeKTUBHOCTH CUCTEM TEINIOCHA0KEHUS
MeponpusiTiust 10  TOBBILEHUIO  3()()EKTUBHOCTH  CHUCTEM  TEIIOCHAOKEHHS

IpelyCMaTPUBAIOT CJIEAYIONINE HAMIPABIICHUS ONTHMHU3AIINN:

Co cTOpOHBI UICTOYHHUKA!

IIOBBIIIICHUC Bq)(beKTI/IBHOCTI/I HNCTOYHHUKOB TCIIOTBI 3a CUCT CHHXCHHUA BanaT Ha
COOCTBEHHBIC HYXIbI;

UCIIOJIb30BAaHNE COBPEMEHHOTO TEIUIOTCHEPUPYIOMIETO O0OpYyIOBaHUSA, TAaKOro Kak
KOHJIEHCAIIMOHHBIE KOTJIBI U TEIJIOBBIE HACOCHI;

UCIIOJIb30BaHUE y3JIOB yUE€Ta TEIJIOBOM YHEPTHH,

UCIIOJIb30BaHUE KO- U TPH- TCHEPAIIHH.

Co CTOpPOHBI TEMJIOBBIX CETEH:

CHI)KEHHE TEIUIOBBIX MOTEPh B OKPYKAIOILYIO CPELLY;

ONTUMM3AIMS TUAPABIUUECKUX PEKUMOB TEIIOBBIX CETEH;

HCIIOJIb30BaHNE COBPEMEHHBIX TEITIOM30JILIMOHHBIX MaTEPHAJIOB;

MCIIOJIb30BaHNE aHTUBAH/IaJIbHBIX MOKPHITUNA TPU HAPYKHOW MPOKIIAJIKE TEIMIOBBIX CETEH;
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CHUIXCHHUC YTCUCK U HCCAHKITMOHUPOBAHHBLIX CJIIMBOB TCIIJIOHOCUTCIIA U3 pr6OHpOBOI[OB.

Co CTOpOHBI MOTPEOUTENEH:

CHI)KEHHE TEIUIOBBIX IOTEPh YEPE3 HAPY KHBIE OIPAXKAAIOIINE KOHCTPYKLIUN;
HCII0JIb30BaHNE BTOPUYHBIX JHEPTOPECYPCOB;

UCIOJIb30BAaHUE CHCTEM MECTHOIO PpEeryJMpOBaHUS OTOMMTENbHBIX HPUOOPOB UL
UCKJIIOUEHUS NIEPETONA;

NepeBOJl 3/1aHUIl B PEKUM HYJIEBOTO MOTpeOJeHUs TEIUIOTHl Ha oromieHue. [Ipu stom
NOAJEpKAaHUE MTapaMETPOB BO31yXa B 3JaHUU JOJDKHO IMPOUCXOIUTH 3a CUET BHYTPEHHUX
BBIJIEJICHUH TEIJIOTHI ¥ BHICOKMX NIapaMETPOB TEIUIOBOM M30JIALIUN;

UCIIOJIB30BAHUE Y3JI0B YYETaA TEIUIOBOM YHEPTHUH.

O PeKTUBHOCTD ¥ IKOHOMUYECKUHN pacyer
[Tpu peanuzanuu MEpONIPUATHI SHEPTOCOCPEIKEHUS U TIOBBIIIEHUS YHEPT03(PHEKTUBHOCTH

pa3inyaioT:

HAYaJbHbIC WHBECTUIMH (WM YBETUYCHHE, MPUPOCT MHBECTUIIMN H3-3a BBIOOpa Oolee
s dextuBHOrO 00OpYMOBaHUs). Hampumep, 3aMeHa OKOH B CYIIECTBYIOIIEM JOME Ha
TUTACTUKOBBIE CTEKJIONAKETHl - MHBECTHUIIMH B dHEProcOepekeHue, a 0Tka3 OT YCTAaHOBKHU
OOBIYHBIX CBETHJILHHUKOB B TIOJb3y CBETOAMOJHBIX B CTPOSIIEMCS OME - yBEIHYCHHUE
WHBECTUIINI B 3HeprocOepexeHune (B J0Jie TMPEBBIMICHUS CTOUMOCTH CBETOIUOIHBIX
CBETWJILHUKOB HaJl OOBIYHBIMHU);

€IMHOBPEMEHHBIC 3aTPAThl HA TIPOBEICHHUE dYHEProayauTa (SHEProoOCIeIOBaHus );
€/IMHOBPEMEHHBIC 3aTpaTbhl Ha TpPUOOpETEeHHE W MOHTaX NPUOOPOB y4€éTa M CHUCTEM
ABTOMATHYECKOTO KOHTPOJISI, YAAJICHHOTO CHATHS IMOKa3aHUil MprOOpoB yuéTa;

TEKyIIUEe  pacxonbl HA  TNpPEeMHpPOBaHWE  (ITOOMIPEHHWE)  OTBETCTBEHHBIX  3a
3HEeprocOepexeHue.

Kak npaBuiio, 3peKxTsl OT MEPONIPHUITUI SHEProcOepeKEeHUsT PACCUNTHIBAIOT:

KaK CTOMMOCTb COKOHOMJICHHBIX SHEPTOpPECYpCOB WM JIOJISl CTOUMOCTH OT MOTPEOIseMbIX
9HEPropecypcoB, B T.4. HA €AUHUILY IPOIYKIIHH;

KaK KOJMYECTBO TOHH YCJIOBHOI'O TOILJIMBA (T.y.T.) COKOHOMJICHHBIX SHEPIOPECYpPCOB WIH
JI0J1s1 OT BEJTMUMHBI IOTPEOIIIEMBIX SHEPTOPECYPCOB B T.Y.T.;

B HaTypaJbHOM BbIpaxkeHuu (kBT.u., ['kan u T.1.);

KaK CHID)KEHHE J0iu sHepropecypcoB B BBII B croMMocTHOM BbIpaKeHHH, JTHOO B
HaTypaJbHBIX enUHUIAX (T.y.T., KBT.4.) Ha 1 py6. BBII

D¢ heKTs OT MEPONPUATHI YHEPTOCOSPEIKEHUS MOKHO Pa3ACIUTh Ha HECKOJIBKO TPYIIIL:
skoHOMHUYeckre H(h(PeKT y moTpeduTeneii (CHWKEHHE CTOMMOCTH MPHOOPETaeMBIX
SHEPTrOPECYpPCOB);

3 dexTh MTOBBIIICHUS KOHKYPEHTOCITOCOOHOCTH (cHIKEHHUE noTpeOIeHUS
JHEPrOPeCcypcoB HA EAMHUIlY MPOU3BOAMMOM TMPOIYKIHMH, SHEProdPPeKTUBHOCTD
MIPOM3BOIMMON IPOIYKIIMH IIPH €€ HCITOJIb30BAHHH );

3 deKTh ISl IEKTPUUECKON, TEIJIOBOM, Ta30BOM CETH (CHM)KEHHE MUKOBBIX HArpy30K
IPUBOAUT K CHIKCHHMIO PHUCKA AaBapHii, IOBBIIICHUIO KAaueCTBA JHEPIUHU, CHUKEHUIO
NOTEPh SHEPrHH, MHUHUMHU3AIMM HWHBECTHIIMHA B PACHIMPCHHE CETH, M, KaK CIE/ICTBUE,
CHI)KCHHIO CETEBBIX Tapu(oB);
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e pbIHOYHBIE 3(PPeKThl (HanmpuMep, CHIKEHHE MOTPEOJICHUS JIEKTPOIHEPIUU, OCOOCHHO B
MUKOBbIE YaChl, IPUBOJUT K CHIKEHHUIO IIEH Ha SHEPTHI0 U MOUTHOCTh Ha ONTOBOM pPbIHKE
AIIEKTPOIHEPTUHU - OCOOCHHO BAXKHBIM SIBIISICTCSI CHHM)KEHUE MOTPEOICHHUS SJICKTPOIHEPTUH
HaceJIeHHEM Ha OCBEIICHHE B BEUEPHEM IIHKE);

e d(hdexTh, CBSI3aHHBIE ¢ OCOOCHHOCTSMHU pEryJupOBaHUs (HANPUMEp, CHIDKCHHE
noTpeOsieHUsT AJNEKTPOSHEPIMHM HACEJICHHEM YMEHbBIIAeT Harpy3Ky IepeKpecTHOTO
cyOcHIupoBaHMsI Ha IPOMBIIIICHHOCTD - B HAacTosIIee BpeMs B Poccun HaceneHue miaTuT
3a DJIEKTPOIHEPIrHI0 HIKE ee Cce0EeCTOMMOCTH, AOIOJIHUTENbHAs (PUHAHCOBas Harpyska
BKJTIOYAETCS B TapU(bI U TPOMBIIIICHHOCTH);

e skojioruyeckue d3(pdexTsr (Hampumep, CHW)KEHHE TOTPEOJIEHUS DIIEKTPUUYECKOH U
TEIUIOBOM SHEpPruM B 3UMHEE BpeMsi NPUBOJUT K pasrpy3ke Haumbosiee AOpOrux u
"IpsA3HBIX" AMEKTPOCTAHIMN U KOTEIbHBIX, PA0OTAIONIMX Ha Ma3yTe U HU3KOKaYeCTBEHHOM
yrne.);

e cBs3aHHble O(dekThl (BHUMaHHWE K MpoOJieMaM JHEProcOCPeKEeHUs TPUBOAUT K
NOBBIIICHUIO  03a00UYEHHOCTH mpoOneMamMu  OoO0med APPEKTUBHOCTH CHUCTEMBI -
TEXHOJIOTHUH, OpPraHU3allUM, JIOTUCTUKUA Ha MPOM3BOJACTBE, CHUCTEMbI B3aMMOOTHOIICHMIH,
rtatexeil u oTBeTcTBeHHOCTH B JKKX, OTHOIIEHUS K JOMANTHEMY OFO/KETY Y TPaKIaH).
OObIYHO Haualdy peaqu3alud MEPONPHUITHH MO SHEProcOEpeKeHUI0 MpPeNlIeCTBYET

IPOBEICHUE SHEPTOAYIUTA.

B Poccuu u apyrux ctpaHax B HacTosdllee BpeMsi Hanboiee HaCyIIHbIM SIBJIsIeTCsI ObITOBOE
sHeprocOepexeHmne (dHeprocoepexeHne B ObITY), a Takke 3Heprocoepexenue B chepe KKX.
[TpensiTcTBHEM K €r0 OCYUIECTBICHUIO SBJISETCS CAEPKUBaHHE pocTa TapudoB [UIsl HAcEeIeHUs
Ha OTJIENIbHBIE BUJBI PECYpCOB (IEKTPOIHEPTusi, ra3), OTCYTCTBHE CPEICTB y HPEANPUATHIA
KKX ©Ha peanmmszanuio »HEpProcOeperaromuyx MnporpaMM, HHU3Kas JIOJIsI  pacdyeToB IO
UH/IMBUYaJIbHBIM NpHOOpaM yuéTa U MIpUMEHEHHE HOPMATUBOB, a TAK)KE OTCYTCTBHE MacCOBOU
OBITOBOH KYJIBTYphI SHEProcOepeKEHUSI.

BrimonHeHne mpakTH4ecKoW paboThl OCYHIECTBISIETCS C IOMOIIBIO  CHEIHAIBHOTO
npubopa yueTra noTpeOiIeHUs AIEKTPOIHEPTUN — HIEKTPUIECKOTO CUETUUKA.

DNEeKTPUUECKUI CUCTUYMK — DJIECKTPOM3MEPUTEIBHBIN MpuOOp, MpeaHa3HAYeH I ydeTa
NOTPEOJICHHOW  DNEKTPUYECKOH OSHEPruM  AJIEKTPUUYECKOW JHEpruu (IMEpEeMEHHOTo WM
MOCTOSTHHOTO TOKa (M3MepsieTcss B KBT/4 min A/4). DIEKTPOCUCTUYUKH MPUMEHSIOTCS TaM, TJie
OCYILECTBIISICTCS. JIETAIbHOE TOTPEOJICHUE 3JEKTPOIHEPTHH M TIOSBISETCS BO3MOXKHOCTB
SKOHOMMTDH OIOJKET, Ciells 3a MOTpeOJIeHUEM 3JIEKTPOIHEPTUU B 3a/laHHBIM MEpHUoj BPEMEHH.
Brimyckatorcst onHodasHble M TpexdasHble CUETYMKH, WHAYKIMOHHBIE WM 3IIEKTPOHHBIC.
Bxrouatores B ceTh uepes TpanchopMaTophl TOKa (HETPSMOTO BKIIOUEHHUS) U 0€3 HUX (MPSIMOTO
BKJItoueHus). [[y1sl BKiroueHus B ceTh HanpspkeHueM 10 380 B mpuMeHSAI0TCsSl CHETUMKH Ha TOK OT
5 mo 20 A. Ha umeBoil CTOpPOHE CYETUYMKA YKa3bIBaeTCA YHCIO OOOpPOTOB JHCKA,
cootBercTByMomIee | kBTxu anekrposnepruu. Hanpumep, 1 kBTxu — 1250 060poTOB qHCKA.

B Hacrosimiee BpeMsi HCIOJIB3YIOTCS TJIaBHBIM 00pa3oM JBa THIA 3JIEKTPOCYETUYHUKOB —
MHAYKIMOHHBIE M 3JIEKTpOHHbIE. IIpu 3TOM mepBble 3aHMMANOT JOMHMHHUPYIOLIEE IOJIOKEHHE,
MOCKOJIbKY OHU YCTaHABIMBAIKMCH BILIOTH 10 cepelnHbl 90-X ro/10B.

[Tpuniun paboThl MHAYKIIMOHHOTO 3JIEKTPOCUYETUYHMKA 3aKII0YAeTCs BO B3aUMOJCHCTBUN
MarHUTHBIX CWJI KaTyIIeK HHAYKTUBHOCTH TOKa M HANpSOKEHHs] C MarHUTHBIMU CHJIAMU
QIIOMUHUEBOTO JIUCKA, B pE3yjibTaTe B3aWMOJCHCTBHS YHUCIO OOOPOTOB JWCKA MPSIMO
IPONOPLUOHAIIBHO OTPAXKAE€T PACXOJ BJIEKTPOIHEPTUU CIIELHAIbHBIM CUETHBIM MEXAHHU3MOM.
MHorue notpeduTenu He cremaT NepexoAuTh Ha 00jee COBpEMEHHBIE 3JIEKTPOHHBIE CYETUUKH,
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XOTS MHIYKLHMOHHBIE CYETYUKH SBISIIOTCS (U3NYECKH YCTapeBUIMMU M HE IOAJEPKHBAIOT
AB1, AB2

!
A
@

2]

UG OM [s1}]

Beog B
ksapTupy 1
w u
X1 2 pre—
OFF OFF OFF BBQ'D' B
5]
LT T = HBapr;EJy 2
¥2 L& '
— 11
Qle|e|e
QOO0
[ ——
[
A BC |0 ?.1.?

Puc. 3

MHOTOTapU(HBIN yUeT U BOZMOXXHOCTh JUCTAHIIMOHHON TTepeaadn MOKa3aHuH.
Puc.1 CueTunk MHAYKIIMOHHBIN

B oTnrune oT MHAYKIIMOHHBIX CUETYMKOB, JIEKTPOHHBIE CUCTYHKHU MTOCTPOCHBI HA OCHOBE
MHUKpPOCXEM, HE COJEpKaT BpAIIAIOIIMUXCS YacTell W MPOM3BOASAT MpPeoOpa3OBaHHE CHUTHAJIOB,
MOCTYMAIOMINX C U3MEPHUTEIBHBIX JJIEMEHTOB, B MPOMOPIIMOHATBHBIC BETUYHHBI MOIIHOCTU U
SHEPruu.  DIJIEKTPOHHBIE BJIEKTPOCUETYUKU OTINYArOTCs Ooyieeé BBICOKOW TOYHOCTBIO H
HAICKHOCTHIO TI0 CPABHEHUIO C MHIYKIIMOHHBIMH JJIEKTPOCUYCTIHNKAMHU.
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Puc.2 DnexkTpudeckuii CUETUYUK

Meronuka pacyera

1. MW3yunTh XapakTepUCTHKH 3JIEKTPOOBITOBBIX MPUOOPOB, OOBEAMHUTH B  TPYIIIbI
(OCBGTI/ITG.HBHBIG, HarpeBarTcCJIbHbIC, npoqne), OnpeaCIMTb UX KOJUYCCTBO, YCTAHOBJICHHYIO
MOIIIHOCTh M PEXuUM paboThl. [l ynoOGCTBa pacueToB MOJyYEHHBIE JTaHHbIE PEKOMEHIYeTCs
3aHecTd B Tabm.1.1.

Tabmuma 1.1
XapaKkTEepPUCTUKU HIIEKTPOOBITOBBIX MPHOOPOB
O6opynoBanue Pyer, BT Kon-Bo k, | Bpems paGotsl B | Peymtipu6.,
LIT. CYTKH tp, 4ac Br

OcCBETUTEILH
b€ TIPUOOPHI

Harpesarenn
HBIC
IPUOOPHI

IIpoune
IPUOOPHI

2. CymmapHasi MOIITHOCTh TPUOOPOB TI0 TPYIIIaM IMOTPEOUTENeH ONPeIesaeTCs:

})l:P inaBT

yem;
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rae P, - yCTaHOBIEHHAs MOIIHOCTB 3JIeKTponpubopa, Br;

k — xonu4ecTBO MPUOOPOB JAHHOTO KJIacca.
JlanHbIe pacueToB 3aHOCATCS B Ta0auIty 1.1.
JIyist mabHEUIUX pacueToB 3amoaHseTcs Tadnuma 1.2

Tabmuma 1.2
Pacuer pacxoa 3JIEKTPOIHEPTUH
O6opynoBanue P, Br Kon-Bo k, | Bpems pa6otsr B | [ToTpebie
LIT. CYTKH tp, 4ac Hue, kBt-
q

OcCBETUTELH

bI€ IPUOOPHI

Harpesarens

HBIC

IPUOOPHI

[Tpoune

npubopHI

3. PaccuuThiBaeTcs BpeMst paboThl KaKI0¥ TPYIITOM MPUOOPOB B MECSII:
It" = tpi X Ni , q
raet,, — BpeMst paboThl i-ro prubopa B CyTKH, Y;

N, — Konmu4ecTBO HEH, B KOTOPBIX MPHOOp paboTal tp 4acoB B CYTKH.

4. PaccuuThiBaeTcs MOTpPEeOJICHUE JIIEKTPUUYECKONW SHEPTUU KaXKIOW W3 TPymm HpuOOpoB 3a
ompeeNeHHBIN nepuoy BpeMeHH (X):

X
> TP
_ =l

i = ,KkBrxu

1000

5. PaccunTreiBaeTcs CYMMApHOC HOTpeGHeHHe QJICKTPOSHCPIUHU BCCMU I'pyIllaMu HpI/I60pOBI
X
H :ZH1+H2+...+H3 kBTxy
cym >
i=1

6. OnpenensitoTcs roJI0BbIE 3aTPaThl HA AJIEKTPOIHEPTHUIO:
3= HF X ll ’ py6

rae [] — croumocth 1kBTX4 anexTposnepruu (Tapud).
JlanHble pacyeToB 3aHecTd B Tabm.1.2.

7. PaccunThiBaeTCs MPOLIEHT MOTPEOICHUS SHEPTUH KAXKI0W U3 TPYIII MOTpeduTeneit ot o0iiero
HOTPEOICHNUS 3IEKTPOIHEPTHH.

3. IlopsinoK BHINOJHEHUS PA0OTHI

1. HM3yuums ochosHble HANpagieHus U CNOCoObL SHEP2OCOEPEINCEHUS.
2. O3HakomMumucs ¢ MEMoOUKOU NPO6eOdeHUs. UCCIe008AHUSL.
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3. Obpabomamu pe3yrbmamsi UCCAEO0BAHUL.

4. Ilo ceoum OauHbLIM NpOU3GECMU  pacyem  IHEP2OnompebieHuUss 0003HAUEHHO20
000pydosanus.

5. Ha ocnosée nonyyeHHvlX OAHHBIX 8 COOMEEMCMEUU C MEeMOOUKOU pacyuema BblYUCIUMb
20008ble 3aMmpamsvl Ha 2NEKMPOIHEPIUIO.

6. Ilpeonooscums nepeuenv meponpuamuil 0jisi IKOHOMUU INEKMPOIHEPSUU.

4. Yxa3anusi no opopmMJIeHHIO 0TYeTA

Otuet 1o paboTe JOIKEH COAEPIKaTh:
Ha3Banue u 1116 IpakTHIecKoil paboTHl.
CxeMy HHIYKIIMOHHOTO U CXEMY JIEKTPHUECKOTO CUETYUKOB.
Pacuetsl sHEpromorpedieHus.
Tabnuiy xapakTepuCTHK HcciegyeMoro oOOpynoBaHMS U Ta0iuUIly pacxofa
AIIEKTPOIHEPTUH.
5. Tloctpouts rpapuku.

el

IMPAKTUYECKASI PABOTA Ne4
«OIIPEJEJIEHUE OIITUMAJIBHBIX PASMEPOB 3JIAHUI C MUHMMU3ALIMEN
TEIUIOIIOTEPh. PACUET D®OEKTUBHOCTU YTEIUIEHUS OT'PAXKIAIOIINX
KOHCTPYKLIMI 3JAHU SI»

1. Ilesin padoThI
1. O3HaKOMHUTHCS C ITAllaMU IPOEKTUPOBAHUS SHEPTOI(HPEKTUBHBIX 3TaHHIA.
2. V3yunTh NOpSAOOK MPOBEACHUS TEIUIOTEXHUYECKOrO pacdeTa Orpa)AarolIuX KOHCTPYKLUN
31aHUM U COOPYKEHUU.
3. O3HaKOMHTBCSI C HOPMAaTUBHBIMH I1apaMeTpaMu HapYyKHOTO M BHYTPEHHEro BO3J1yXa B
3/IaHUSX.
4. O3HaKOMUTBECSA C CAHMTAPHO-TMTMEHWYECKMMM IOKAa3aTeNIMM TEIUIOBOM 3allMThl 3IaHUA U
COOPYKEHUM
5. Paccunrtarh yAenbHBIA pacxoj TEIUIOBOM PHEPruM Ha OTOIJICHUE 3/IaHUN U COOPYKEHUU IO
BapUAHTaM.
6. CnenaTh BBIBOJBI O HEOOXOAMMOCTH NPHUMEHEHHUS 3HEpProd(p(eKTUBHBIX TEXHOJIOTUH U
MaTepHaJIOB IIPU CTPOUTEIILCTBE 31AHUN U COOPYKEHUN.

2. O0uIue MoJI0KeHus

BBenenvne HOBBIX, Oo0jee JKECTKHX, HOPMATHBOB 10 HSHEProcOEpe’KEHUIO0  BHI3BAJIO

HEO0OXOUMOCTh PaIUKAILHOTO MePecMOTpa MPUHLIUIIOB TIPOEKTUPOBAHUS U CTPOUTENIBCTBA 3/1aHUH, T.

K. IPUMCHCHUC TPAAULIUOHHBIX IJISA Poccun CTPOUTCIIbHBIX MAaTCPUAJIOB U TCXHUYCCKUX peH_IeHI/Iﬁ HEC

oOecrieynBaeT TpeOyeMOro Mo COBPEMEHHBIM HOPMaM TEPMUYECKOTO CONPOTUBIICHUS HAPYKHBIX

OTPAXKIAOUIMX KOHCTPYKIMHI 31aHUM.

B HOBOM cTpouTenbcTBE Bce OONblee PACIPOCTPAHEHHE MOJY4ar0oT TPEXCIOWHbIE

KOHCTPYKIHU CTCH U3 KUPIIN4a, JIETKOOCTOHHBIX OJIOKOB M ITaHEJCH MJIM MOHOJHUTHOIO )KCJ'IGBO6CTOH3,
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B KOTOPBIX MIPEIyCMOTPEHO NpUMeHEeHHE 3(PPEKTUBHBIX YTEIUIMTENCH B KauecTBE CPEIHEro Cios
MEXIy HECYIICH WJIM CAaMOHECYIICH CTEHOW U 3aIUTHO-ACKOPATHBHON OOJIMIIOBKOM.

PannonanbHbIM 1 3(()EKTHBHBIM CIIOCOOOM TOBBIMICHHS TEIUIO3AMIUTHl IKCIUTYaTHPYEMBIX
3IaHUH SIBJSETCS JOTOJHUTEIBHOE HAPYKHOE YTEIUICHHE X OTPAXAAIOIIUX KOHCTPYKILIUM.

[Ipy HOBOM CTPOUTENBCTBE MCHOJB3YETCS KaK HapyKHOE YTEIJIEHHWEe, TaKk U MPUMEHEHUE
3¢ (HEeKTUBHBIX YTEIUIUTENCH B KAYECTBE CPEIHETO CIIOS B TPEXCIOMHBIX OrPa)KIaI0MIUX KOHCTPYKITUSIX
W3 KUpnu4a u 0eToHa.

CymiecTByromue BapuUaHThl YTEIUIEHWS 3JaHUM  OTIMYAIOTCA KakK KOHCTPYKTHBHBIMH
PELIEHUs MU, TaK M UCIOIb3YEMBIMU B KOHCTPYKIUAX MaTepralamH.

HeoOxomumblii  ypoBEHb TEIUIO3AIIUTHl HAPYKHBIX OTPAKACHHUN 3aHUNA  OINPEICISIeTCs
tpeboBanusmu CHull II-3-79* B 3aBHCHMOCTH OT NHPOJOJKHTEIBHOCTH OTOMHMTEIBHOTO IEPHOAA
(I'COII) anst kaxxA0rO peruoHa.

B coBpeMeHHO# TmpakTHKe HauOOJbIIee MPUMEHEHHE TONYYWIH CICAYIOIIHE THIIBI
KOHCTPYKTUBHBIX PELICHUH 110 YTEIUICHUIO 31aHWMN:

- TPEXCIIOMHBIC CTEHBI C YTEIUTUTENIEM B KQ4eCTBE CPEIHETO CJIOS M HAPYKHOW OOJUITOBKOW M3
Kupnuya. Pa3nuyaroT KOHCTPYKLHUU € BEHTHIIUPYEMBIM 3a30pOM U 0€3 HEro;

- HApY’KHO€ YTEIUIEHUE 3[IaHU CO IITYKATYPHBIM ITIOKPBITUEM;

- HApy)XHO€ YTEIJICHHME CTE€H C BEHTWIHPYEMBIM 3a30pOM U OOJErd4eHHOW 3aIluTHO-
JIEKOPATUBHOM OOJIMIIOBKOM M3MIENUSAMU TUIIA “‘CallIMHT”, “paHuia”, “3TepHUT” U JIp.

DU3NKO-TEXHUYECKUE CBOMCTBA UCIIOIb3YEMBIX TEINION3O0IALMOHHBIX MAaTEPUATIOB OKA3bIBAIOT
OTIpeNieNAIoNIee BIUSHUE Ha TEINIOTEXHUYECKYIO A(P(PEKTUBHOCTh U IKCIUTYaTAlIMOHHYIO HAJECKHOCTh
KOHCTPYKLUH, TPYIOEMKOCTb MOHTaXa, BO3MOXHOCTb PEMOHTa B IPOLECCE OSKCILUIyaTallud U B
3HAYUTEIBHOM CTEMEHU OIpPENENAOT CPAaBHUTEIbHYI0 TEXHUKO-IKOHOMHUYECKYIO 3((EKTUBHOCTh
Pa3IUYHBIX BAPUAHTOB YTEIUICHUS 3JaHUM.

Temon3onAnnOHHBIE  MaTepHanbl B KOHCTPYKUMAX  YTEIUICHWsS  30aHUM  JOJDKHBI
COOTBETCTBOBaTh TpeOOBaHUSIM moxkapHOU Oe3omacHoctu o CHull 21-01-97, uMeTh rurneHn4ecKue
cepTU(UKATHI, HE BBIACISATH TOKCUYHBIEC BEIIECTBA B IIPOLIECCE IKCIUTyaTallMU U IIPU TOPEHUH.

Ha nonroBe4HOCTh M CTAOMIBHOCTH TEIUIOU3NYECKUX M (PU3MKO-MEXAaHHMUECKUX CBOMCTB
TEIUIOU30JSIIMOHHBIX MaTEPUAJIOB B KOHCTPYKIMSIX YTEIUIEHUS 3/1aHUM BIIMSAIOT KaK KOHCTPYKTHBHBIE
0COOEHHOCTH, TaK M SKCIUTyaTallMOHHBIE ()aKTOPHI, BKIIOYAs:

*  3HAKONECPEMEHHBIM  TEMIIEPATypHO-BIAXKHOCTHBIM  PEKUM  TEIUIOM3OJIALMOHHBIX
KOHCTPYKIIUH;

* BO3MOXHOCTh KalWUIAPHOIO U JIU(P(GY3MOHHOTO YBIAXKHEHUS TEIUIOM30JSLIMOHHOIO
MaTepuana B KOHCTPYKIIMH;

* BO3JCHCTBHME BETPOBBIX HArpy30K U TeMIEpaTypHbIX JAedopMaifii  3JIEMEHTOB
OTPAXKIAOUIUX KOHCTPYKIIUM;

* MEXaHMYEeCKHE Harpy3kd OT COOCTBEHHOTO Beca MaTephaja B KOHCTPYKLHSAX CTE€H H
BHEIIHUE Harpy3ku (JI10au, 0OOpyHOBaHHME IMpPH MOHTAXE M PEMOHTE) B KOHCTPYKIMAX KpPBIII U
MEPEKPBITHIA.

C yderoMm yKa3aHHBIX (PAaKTOPOB TEIIOM3OJIALMOHHBIE MaTepuanbl Ui YTEIJICHHUs 3JaHuil
JIOJDKHBI OTBEYATh CIEAYIOLUIMM OOLIMM TPeOOBaHUSIM:

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

«POCCUVICKVV TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBVICA» e 86 us 102

* TEIUIOM3OJIALIMOHHBIA MaTepuan JOJDKeH oO0ecrneunBaTth TpedyeMoe COINpOTHBICHUE
TEIJIonepeaye Mnpu  BO3MOXKHO MHUHHUMAJIBHOM TOJILMHE KOHCTPYKUHH, YTO JOCTHUTAETCs
IPUMEHEHHEM MaTepUasoB ¢ pacueTHBIM Koddpuirentom temonposoanoctu 0,04-0,06 Bt/(m+K);

* [ApPOIPOHUIAEMOCTh MaTepuaia J0JKHA MMETh 3HAYEHMs, MCKIIIOYAlOIIMe BO3MOKHOCTb
HAKOIUIEHHUS BJIard B KOHCTPYKLUHU B IIPOLIECCE €€ IKCILTyaTal1H;

* IUIOTHOCTH TEIUIOM3OJISIIIUOHHBIX MAaTE€pUAlOB JIA YTEIJICHUS 3JaHUN OrpaHUYMBACTCS
JOTTyCTUMBIMU Harpy3KaMH Ha HECYIIME KOHCTPYKIIMU U uMeeT 3HaueHne He oomee 200-250 kr/m3;

* MPOYHOCTHBIE M JAe(OopMaTUBHBIE XaPAKTEPUCTUKH MaTepuala, ONpeAeNsieMble TaKUMH
MOKa3aTeIsIMH, KaK C)KMMAaeMoOCTb, MpeaeN MpoyHocTH Ha cxkatue npu 10% aedopmanuu, npenen
MPOYHOCTH HA PACTSIKEHUE, MPOYHOCTH Ha OTPBIB CIIOEB, TOJDKHBI 0OecreunBaTh HopMoCcTabUIBLHOCTD
Y HKCIUTYaTallMOHHYIO HA/IEKHOCTh MaTEpHaia B OrPAXKJAIOMIUX KOHCTPYKIIUSX;

* MOPO30CTOMKOCTb;

* ruApoGoOHOCTh U BOJAOCTOUKOCTE;

* OMOCTOMKOCTh U OTCYTCTBHE TOKCHUYHBIX BBIICTICHUH MPH SKCIUTyaTalllH.

B oreuyecTBeHHOW NpakTUKE B CTPOUTENBHBIX KOHCTPYKIHUSX HauOOblllee MNpPUMEHEHUE
HalUIA TETUIOM30JISILIUOHHBIE U3/I€NINs U3 MUHEPAJILHON BaThI, CTEKJIOBOJOKHA U NIEHOMOJIUCTUPOJIA.

Peanu3zanus HOBOM nst Poccun KOHIENIMU CTPOUTENHCTBA C UCIONIb30BaHUEM () (HEKTUBHBIX
YTEIUIMTENIEH JTOJKHA OCYIIECTBIIATHCS HA OCHOBE JETAJIBHOIO aHAJIN3a KAK CBOMCTB, PEKOMEHTyEMBIX
K MPUMEHEHUIO MAaTEepUajoB, BKIIIOYAsl UX JOJITOBEYHOCTh M AKCIUIyaTallMOHHYIO HAJEKHOCTb, TaK U
NPUMEHSEMBbIX  KOHCTPYKTHBHBIX pEIIEHHH C Yy4eTOM OKCIUTyaTallMOHHBIX  OCOOCHHOCTEH
KOHCTPYKLUH, MPOTEKAIOMIMX B HUX (U3NYECKMX M XHMHUYECKHX IPOLECCOB MU TpeOOoBaHUN
HKOJIOTHYECKOM U MOkKapHON 0€30MacHOCTH.

[Ipu mpOEKTUPOBAHUH >KUJIBIX, OOLIECTBEHHBIX, MPOU3BOJCTBEHHBIX 3[JaHUA U COOPYXKEHUH
(manee 37aHUN ¥ COOPY)KEHUN) HEOOXOAUMO 00€CIIeYnBaTh UX TEIUIOBYIO 3AIMTY C MEJIbIO CO3TaHMs
ONTUMAJIbHBIX CAHUTAPHO-TUTUEHUYECKUX YCJIOBUH IPU Pa3yMHOM PacXOJO0BAaHWUU 3HEPrOHOCHUTENEH
Ha OTOIJIEHUE 3JaHUN U COOPYKEHUH.

K xomriekcy MeponpusTuii, 00eCIeurnBarONIMX HaAJICKAIYI0 TEIUIOBYIO 3allUTY 3JaHUA U
COOPYKEHHM, OTHOCSTCS:

— ONTUMAaJIbHOE 00BEMHO-TUIAHUPOBOYHOE PELICHUE 3JaHUN U COOPYKEHHM NTPH MUHUMAIbHON
MJIOIIAM HAPYKHBIX OTPaXAAIOUIUX KOHCTPYKIIMIA;

— IPUMEHEHUE PAlMOHAIBHBIX HAPYXKHBIX OrPAKIAIOMIUX KOHCTPYKIUN C HUCIOIb30BAHUEM B
HUX () (PEKTUBHBIX TEMJIOU30JSIUOHHBIX MaTepUasoB;

— NPUMEHEHUE COBPEMEHHBIX METOJIOB pacyeTa TEIJIOBOM 3allUThl 3JJaHUM U COOPYKEHUH,
0a3upYIONINXCS HAa YCIOBUSAX YHEPTroCOepeKEHUS.

[IpoekTupoBaHue TEMIOBOM 3alMTHI 3JaHUM M COOPYKEHUM OCYHIECTBIISIETCA Ha OCHOBE
tpeboBanuit CHull 23-01-99 «Crpourensnas kmumaronorus», CHull 23-02-2003 «TemmnoBas
3ammra 3gaHui», CII 23-101-2004 «CBox mnpaBwil MO MPOCKTUPOBAHUIO U CTPOUTEIILCTBY.
[IpoekTnpoBaHue TEMJIOBOW 3alUMThl 34aHM», a Takke coorBeTcTByomux I'OCToB u HopMm
NPOCKTHUPOBAHUS 37aHUH M COOPY)KEHUH, B KOTOPBIX MpPHUBEICHBI HEOOXOOMMBIE U pacyera
napameTpbl MUKPOKJIMMATA IOMELIEHUN.
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2. Tlopsimoxk mnpoBedeHHUS TEMJIOTEXHHMYECKOr0 pacyera OrpamaaiIuX KOHCTPYKIUMA
3IaHUI M COOPYKEHU I

B CHull 23-02-2003 ycTraHOBIEHBI TPH 00s3aTENbHBIX B3aUMHO YBS3aHHBIX HOPMHPYEMBIX
MOKa3aTelsl MO TEIJIOBOM 3allUTe 3AaHUS:

a) HOPMHpPYEMOE 3HAUCHHUE COMPOTUBIICHMS TeIUIonepenadye JUisi OTACIbHBIX OTrPa)KIarolux
KOHCTPYKLUU;

0) HOpMUpYEMbIE BEJIMYUHBI TEMIIEPATYPHOTO TMEepernaa MeKIAy TeMrepaTypaMu BHYTPEHHETO
BO3JyXa M Ha TMOBEPXHOCTHM OrpaxkAaromell KOHCTPYKIMM M TEMIEpaTypod Ha BHYTPEHHEH
MOBEPXHOCTHU OTPaKJAr0NIe KOHCTPYKIIMU BBIIIE TEMIIEPATYPbl TOUKH POCHI;

B) HOPMUPYEMBIN yJIeTBHBIN pacXo]l TETUIOBOM SHEPTHUU HA OTOIJICHUE 37aHUs, TTO3BOJISIOIIHI
BapbUPOBATh IOKA3aTEIU TEIJIO3ALIUTHBIX CBOMCTB OTpa¥JarolIuX KOHCTPYKIUNA C y4eToM
MOIJIEpKAHUS TPeOyeMbIX MapaMeTPOB MUKPOKIMMATA B TIOMEIIICHUSIX.

[Ipy TPOEKTHPOBAHWH TETUIOBOM 3allIUTBHI KUIBIX M OOIIECTBEHHBIX 3MaHUN HE0OXO0IUMO
coOmronath TpeOOBaHMS TOKAa3aTeNel «a» M «0» UM «O» U «BY»; IS TMPOU3BOJCTBCHHBIX 3MaHUN —
nokasarenei «a» u «o». I[Ipu 3TomM TpeboBaHUAM NoKa3aTens «0» TOJKHBI yIOBIETBOPSITh BCE BUIbI
OTPAXKJIAIOIIUX KOHCTPYKIUMA.

[TpoBepky coOmtoneHusi TpeOOBaHWM TETUIOBOM 3alllMThl OTPAXKIAIONIUX KOHCTPYKIIUH 10
MOKA3aTeNIo «a» MPOBOAT B CIEAYIOIIEH MOCIe10BaTEIbHOCTH:

1) ompenensaiOT HOpMUPYEMbIE 3HAUEHHUSI COMPOTUBIICHUN Terionepenaye Rreq orpaxmaaroniux
KOHCTPYKIIUH (HApYKHBIX CTEH, TOKPBITHH, YepIaYHBIX U IJOKOJIBHBIX EPEKPHITHIA, OKOH, OATKOHHBIX
nBepeit u hoHapeil, Hapy>KHBIX IBEpel U BOPOT) MO I'PaJyco-CyTKaM OTOMUTEILHOTO NMEPUOJIA;

2) MpoBEPSIOT HA JOMYCTUMYIO BEIMUYMHY PACUE€THOIO TEMIIEpaTypHOTo nepenaaa Aty

3) paccuMTHIBAIOT SHEPreTUUECKHUE MTapaMeTPhl Ui 3al0THEHUS SHEPreTHUYEeCKOro macnopTa.

[IpoekTupoBaHue TEMJIOBOM 3alIUTHI 3/1aHUS HA OCHOBE HOPMHPYEMOIO YAEIBHOTO pacxoja
TEIUIOBOM DHEPrUM Ha OTOIUICHWE 3JIaHUsl MO TOKa3aTelssM «0» OCYIIECTBISIOT B CIEIYIOIICH
MOCJIEI0BATEIbHOCTH:

—  YCTAHABJIMBAIOT  HOPMHUPYEMbIE  3HAUYEHHs]  CONPOTUBJICHUIO  TEIUIONEperaye
RreqoTpakgaronmx KOHCTPYKIUN  (HAPYKHBIX CTEH, MOKPBITHHA, YepAayHBIX M  I[OKOJBHBIX
MEePEKPBITHI, OKOH, OATKOHHBIX JABEpe M (hoHapel, HapYKHBIX JBEPEH W BOPOT) B 3aBUCHUMOCTU OT
Ipagyco-CyTOK OTOMUTENHLHOTO MEPUOIa;

— Ha3HAYaIOT TPeOyeMbIi BO3YXO000MEH M ONPEEISIIOT OBITOBBIE TETUIOBBIICICHHS;

— ycTaHaBIuBaroT kiacc 3aaHus (A, B wim C) mo sHepretudeckoit adpdextuBHocTH. B cirydae
BbIOOpA Kilacca A unu B onpenenstoT mpoleHT CHIKEHUS HOPMUPYEMBIX YIEIBHBIX PACXO0/I0B;

— OIpPEAENSIIOT HOPMUPYEMOE 3HAUECHUE YIETBbHOIO pacxoja TEIJIOBOM SHEPTHH HA OTOILICHUE
31aHUS gn'°IB 3aBUCHMOCTH OT KJjlacca 3[1aHus, €ro THIa, 3TAKHOCTU U €ro MOJKIIOUYEHUS K CUCTEME
TEIIOCHAOKEHMUS

— pacCUMTBIBAIOT YIEIbHBIM pacxoJ TEIUIOBOM OJHEPrMM Ha OTOIUICHHE 3JaHUN 3a
OTONHUTENBHBINA MEPHOA qn’® ¥ CPABHMBAIOT €r0 ¢ HOPMUPYEMBIM 3HAUCHHEM (b

[To nokazaTento «B» MPOEKTUPOBAHUE TEIMJIOBOM 3alUTHI 3JaHUNA U COOPYKEHH CBOJIMUTCS K
OTIpEICNICHUI0 KOMIUIEKCHOM BEJIMYMHBI 3HEProcOEpeKeHHs] OT HCIOJIb30BAaHUS apXUTEKTYPHBIX,
CTPOUTENIbHBIX, TEIJOTEXHUYECKUX W MHKEHEPHBIX pEIIEeHUH, HampaBlIE€HHBIX HAa 3KOHOMHIO
HSHEPreTUYECKUX PECypcoB. ITO TO3BOJSET CHU3UTH, [0 CPABHEHUIO C TIOKa3aTeeM «ay,
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HOPMHUpYEMbIE 3HAUECHUS CONPOTHUBJICHHS TeIonepeaaue Uisi KOHKPETHBIX BHJIOB OTPakIAOLINX
KOHCTPYKIIMA, HO HE HM>)KE MUHUMAJIbHBIX BEIUYUH, YCTaHOBIEHHBIX B 1. 5.13 CHull 23-02-2003.

Cxema MNpOEKTHPOBAaHUS TEIJOBOM 3alMTHl 3AAHUW U COOPYKEHUH B 3aBUCUMOCTH OT

IMMPUHATOT'O IMMOKA3aTCIIA TEIUIOBOM 3allIUTHI IIPUBCICHA HA PUC. 1.
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Ob61mme nonoxenns
1. OnpenensioT THN 30aHUA
2. BuifupaioT HapyKHble KIMMaTHYECKHE NapaMeTpbl
3. BuiGHpalOT BIAXHOCTHBIH PEXHM 31aHHs
4. BeibupaioT KIacc 30aHUs 0 IHepreTH4eckoi ddek-
THBHOCTH N

Bri6op cnoco6a cooTBETCTBHS HOPMUPYEMBIM

Fo=--- P NoKa3aTeNsAM TeNJIOBOH 3aMTbi
& INokazarenun «a» & [Mokasarenu «B»
[o nossieMeHTHBIM HOPMaM K Io nokasareno 3HepronoTpebieHua
OrpaXxKaatroulMM KOHCTPYKUHUAM

+ A4

Bu16op nosneMeHTHbIX BENH- Br160p ynensHOro pacxona Temno-
4MH R, MO rpaxyco-CyTKam BOH 3HEpPTUH g7

v

Onpeueneuue nosjue-
MEHTHBIX BENUYHH IO q,;'q

,> Rmzq2 Rz Rmm

H3menenue H
npoexma ;

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

pacxona Tenndosou Tposepka gges< g
3HEprHH ¢;*

v

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

v

PacuyeT npHBeI€HHOTO CONPOTUBIEHUS TEILIONE-
pelaue, BO3AYXONPOHHLAEMOCTH, 3aLUHTBI OT
BJIATH, TEIUIOYCTOHYMBOCTH H TEMIOYCBOEHHA,

MpoBepKa Ha HeBblNaaeHue KOHAeHeaTa
ITpoBepka no noxa3saTento «G»

v

DHepreTHUYECKHH MacnopT 3AaHus

TpoBepka Ha COOTBETCTBHE PacHeTHbIX 110~
.............. Kasatesieii HOpMUpYEMbIM MOKa3aTesIIM

¥ Ja

OKOHYAHHUE NMPOEKTUPOBAHUSA

Puc. 1. Cxema npoeKTUpOBaHUs TEIJIOBOW 3aIlIUThI 3AaHUN

Knaccrel sHepreTrueckoit 3 peKTUBHOCTH KUJIBIX U OOLIECTBEHHBIX 3/1aHUN MPUBEICHBI

B Ta0m. 1.
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Ta6muma 1 Knaccel sepreTudyeckoit 3¢ (HEKTHBHOCTH 3/1aHUN

BenuunnHa OTKIIOHEHHUS pacyeTHOTO Pexomenayembie
O603HauCHH HanmenoBanue Kiacea ((l)aKTI/I‘{CCKuOFO) 3HAYCHUS yIEIBHOTO pacxoia MEPOTIPUATHS
e K1acca SHEepPreTUUeCcKou TEIUIOBOW HEPTUH HA OTOIUICHUC 3IaHUS OopraHamu
3¢ PEeKTUBHOCTH q hdeSOT HOPMATHBHOTO, % aJIMUHUCTPALUH CyOBEKTOB
PD
JIJ151 HOBBIX H PEKOHCTPYMPOBAHHBIX 31aAHUI
A OueHb BBICOKHIT Menee munyc 51 DKOHOMHUYECKOE
CTHMYJINPOBaHHE
B Bricokuit Ot munyc 10 o munyc 50 To xe
C HopmansHbIi Ot moc 5 10 munHycC 9 —
Jns cymecTBylOMUX 30aHUI
D Huszkuii Ot mwroc 6 10 mwiroc 75 Kemartenapna
PEKOHCTPYKIIHSI 3IaHUsI
E OueHb HU3KUH Bonee 76 Heobxonumo yreruieHue
3MaHus B OMpKanei
MIEPCICKTHBE

Knaccel A u b ycraHaBnuBaroT 1711 BHOBb IIPOEKTHUPYEMBIX M PEKOHCTPYMPYEMBIX 3/1aHUH, a
kiacc C — mpu JKcIulyaTalluu BblleykazaHHbIX 3aaHuil. K kimaccam D u E oTHOcsATcs 31aHus,
Bo3BeeHHbIe 10 2000 T. ¢ 1ebio pa3paboTKH MEPOIPUATHHA MO0 PEKOHCTPYKIMH ITHX 3AaHUH.

3. OnpenesieHue HOPMATHBHBIX APAMETPOB HAPY’KHOI'0 M BHYTPEHHEr0 BO3/1yXa

3.1 HapyxHble KIMMaTHUYECKUE YCIOBUS MECTA CTPOUTEILCTBA 3[JaHUN U COOPYKEHUI

[TapameTpsr HapyxHOTO BO3yXxa ycrtanaBnuBaroTces mo CHull 23-01-99 ¢ yuetom TpeboBanmit
CHulI 23-02-2003.

3.1.1. B xauecTBe pacueTHON TeMIEPATypbl HAPYKHOTO BO3yXa B XOJIOAHBINA NEPUOL TOAA IS
BCEX 3/1aHUM, KpPOME IPOU3BOJICTBEHHBIX 34aHMH CE30HHOM 3KCIUIyaTalluH, NMPUHUMAETCS CPEIHsA
Temreparypa Hanbosee X0I0JHON MATHIHEBKH ¢ oOecnieueHHOCTHIO 0,92 mo rpade 5 tabn. 1 CHull
23-01-99 nin no npusIOKEHUIO 1 HACTOSIIMX yKa3aHUM Uil KOHKPETHOTO MecTa CTpouTenbsCcTBa. [lpu
OTCYTCTBHMHM JAHHBIX JIJI1 KOHKPETHOI'O MYHKTAa PACUETHYIO TEMIEPATYPy HAPYKHOTO BO3/yXa CIEeAyeT
MPUHUMATH TS OJTMKANIIIETO HACEJICHHOTO IyHKTa, KOTOphIi yka3an B CHull 23-01-99.

3.1.2. BrnaXHOCTHBI pEXUM paiiOHa CTPOMTENbCTBA 37aHUS, HEOOXOIUMBIA ISl BBIOOpA
TEIJIOTEXHUYECKUX MOKa3aTelied MaTepUaoB HapyKHBIX OIPaKICHUM, CIIeyeT IPUHUMATh IO KapTe
BJIAXKHOCTH Tepputopuu Poccuu, mpuBeIeHHON B PUIIOKEHUU 2.

3.2 BHyTpeHHHE TeMIIepaTypHO-BIa)KHOCTHBIE YCIIOBHSI 3JaHUH U COOPY>KEHUI

3.2.1. IlapameTpbl BHYTPEHHETO BO3JyXa U PAaCUETHbIC 3HAUECHUSI OTHOCUTEIBLHON BIIAXKHOCTH
BO3/yXa BHYTPH XHJIBIX U OOLIECTBEHHBIX 3[aHUN UL XOJOTHOTO MEPHOJa roja NPUHUMAIOTCS 10
Tabm. 2.

Ta0numa 2

OnTuManeHas TeMmIeparypa W JOMYCTHMas OTHOCUTEIbHAs BIAXHOCTh BO3JyXa BHYTPH
3/1aHUS 1715 XOJIOTHOTO ITEpHo/ia roja

OTHOCHUTENbHAS
Temmnepatypa
BJIA3KHOCTh
Tun 3panus BO31lyXa BHYTPH
o BO3/yXa BHYTPH
30aHUA ting, °C o
31aHMs, %
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1. XKunble, IIKOJIBHBIE U APYTHE 00IECTBEHHBIE (KpOMe
NPUBEJICHHBIX B MII 2, 3) 20°+2 55
2.T1onMKIMHUKY U JiedyeOHbIe YUpeKICHUS 21-22 55
3. JleTckue JOUIKOIbHBIE YUPEIKACHUS 22-23 55

3.2.2. TlapameTpsl BHYTPEHHEr0 BO3AyXa M OTHOCUTEIHbHOW BIAKHOCTH MPOU3BOJICTBEHHBIX
3nanui cnenyet npuHumath corsiacHo 'OCT 12.1.005 u HopMaM MPOEKTUPOBAHUS COOTBETCTBYIOIIUX
3aHUM.

3.2.3. Jlng TemiblXx YepakoB M TEXIOAMNOJUN, a TaKXKe B HEOTAIUIMBAEMBIX JIECTHHUYHBIX
KJIeTKaxX OKWJBIX 3IaHMH C KBAPTUPHOM CHCTEMOW TEIUIOCHAOXKEHUS pacueTHYI0 TeMIepaTypy
BHYTPEHHETO BO3/lyXa CIEAyeT NPUHUMATD:

JUTSI TEXHUYECKUX MoABanoB — miroc 2 °C ;

JUISl HEOTAIJIMBAEMBIX JIECTHUYHBIX KJIETOK — Iuttoc 5 °C;

JUISl TETUIBIX YEPHAKOB JUIsl 6—8-3TakHBIX 37aHU — 1omoc 14 °C; mna 9—12-3TaxHbIX 3MaHUN
mroc 15-16 °C; gnsg 14—17-3TaxsabIx 3gaaui mmoc 17-18 °C.

4. Omnpenenenne HOPpMHUPYeMOro (TpedyeMoro)
OrpaxAa0IIHUX KOHCTPYKIUHA

4.1 Hopmupyemoe conpoTuBieHHE nepenade (Rreq) HapyKHBIX CTECH, MMOKPBITUHN (UepIauHbBIX
NEePEKPBITHIT ), TOKOIBHBIX NEPEKPBITHI, OKOH U (poHapeil onmpenensercs mo tada. 3 B 3aBUCUMOCTH OT
rPayco-CyTOK OTOMMUTEILHOTO MePro/ia KIMMAaTHIEeCKOTo paiioHa cTpoutenscTBa (Dd), °C-cyT.

Tabmumna 3

HopmupyeMmsble 3HaueHuss CONPOTHUBIICHUS TEILIONEPEIaue OrPaXk JAF0IINX KOHCTPYKIIUM

COMPOTHUBJICHUA  TeEMJaonepeaavue

HopMmupyembie 3HaYeHUST COPOTHBIICHHUS
= Temonepenade Ryeq, M2-°C/BT, OrpaXk1arommx
A KOHCTPYKIIUH
=
Q 5
s 2 = =
5 5 = =
31aHKs U TOMEILEHHS, a8 ,; =3 ’5 s
2 = 5 S 3 z
ko3¢ unreHTs! a U b = E 2 2 Q =
5 cTeH é ) § 3 E
S & E = 5 =
5 ] L = = 2.
= E T3 o 0 =
£ = ’E z < E R
Q = g E 8 S S ° =
o =5 2 Q= © v = 5
o & £ = S = 5 = K 2 5
= ) 2 5 S < 4
55 & 2 2 5 & z e 2
il EE g 5 g g = 3 8
1. XKunrsle, neueOHO- 2000 2,1 3,2 2,8 0,3 0,3
npogunakruaeckue u aerckue [4000 2,8 42 3,7 0,45 0,35
YUPEKACHUS, [IKOJIBL, 6000 35 5,2 4,6 0,6 0,4
WHTEPHATHI, TOCTUHUIIBI U 8000 4,2 6,2 5,5 0,7 0,45
OOIIEKUTHS 10000 4,9 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
- 1,4 2,2 1,9 - 0,25
2. OO01IEeCTBEHHBIE, KPOME 2000 1,8 2.4 2,0 0,3 0,3
YKa3aHHBIX BBIIIIE, 4000 2.4 3,2 2,7 0,4 0,35
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aIMUHUCTPATUBHBIC U 6000 3,0 4,0 34 0,5 04
ObITOBBIE, TPOU3BOACTBeHHBIE |8000 3,6 4.8 4.1 0,6 0,45
1 ApYTHE 3MaHUS U 10000 4,2 5,6 4.8 0,7 0,5
MOMEIIEHNS ¢ BIaKHbeIM wikd  |12000 4.8 6,4 5,5 0,8 0,55
MOKPBIM PEXKUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3.IIpousBoacTBeHHbIe ¢ cyxuM |2000 1,4 2,0 1,4 0,25 0,2
Y HOPMAJIbHBIM PEXUMaMHU 4000 ,8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 0,4 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 3,4 4,5 3,4 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

[Ipumeuanus:

1. /Inga okoH U OamKOHHBIX JIBEpeW, BUTPUH U BUTpaKked KOAXPPHUIMEHTH a U b i rpymmbl

3maHuii B o3. 1 crieayer mpuHUMaTh nipu 3HadeHusx Dg 1o 6000 °C-cyt: a = 0,000075, b = 0,15; ns
sHaueHnit Dg= 6000...8000 °C-cyt: a = 0,00005, b = 0,3; nnsa 3nauenuit D= 8000 °C-cyT u Oonee: a =

0,000025, b =0,5.

2. I[OHyCKaGTC}I B OTHACJIBHBIX CJIydadX, CBA3aHHBIX C KOHKPCTHBIMH KOHCTPYKTHBHBIMU

pelICHUSIMH 3aTIOJHEHUH OKOHHBIX M APYTHX MPOEMOB, MPUMEHSATh KOHCTPYKIIUU OKOH, OAIKOHHBIX

nBepeil u oHapelt ¢ MpuBeIeHHBIM CONPOTUBIIEHUEM Tertonepeaayue Ha 5 % Huke yCTaHOBJICHHOTO B

Ta0JIuLIE.

Tabmuma 4 HopMmupyemsblii TeMIepaTypHBIH Tepemaa MeXAy TeMIlepaTypod BHYTPEHHETO
BO3/yXa U TeMIEPaTypoid BHYTPEHHEN MOBEPXHOCTH OrPakAaroiled KOHCTPYKIIMHT

Ne Hopmupyemviit memnepamyphwiil nepenao At, °C
/I
30anus . |0ns nepexpvimus
onst 07151 NOKPBIMULL ons
Hao npoezoamu,
U nomeujeHusl HAPYICHBIX  |U YEPOAYHBIX 3EHUMHBIX
cmeH nepexpuimuil nodsanai u gonapeti
pexp noonobaMu P

1 PKunvie, nevebro-npodunakmuueckue u 4,0 3,0 2,0 tin—td
OemcKue yupeicoerust, WKOobl, UHMEPHAMbl

2 |Obwecmeennvlie, Kpome YKA3AHHBIX 6 NO3. 1, 4,5 4,0 2,5 tin—td
aomMuHucmpamugnble u bvimogule, 3a
UCKTIOYEeHUEM NOMEUeHUTI C GNAICHBIM UTU
MOKDBIM PEACUMOM

3 |lIpoussoocmeentble nomMeueHUs ¢ CyXum u tin—ta, HO He | 0,8 (tin—tq), HO 2,5 tin—td
HOPMATLHBIM PEHCUMOM bonee 7 He bonee 6

4 |lIpouzsoocmeeHnvle u Opyaue nomeujeHus ¢ tin—td 0,8 (tinta) 2,5 —
BILACHBIM UL MOKPBIM PENCUMOM

5 |[poussoocmeennvle 30anus co 3HAYUMENbHLIMU 12 12 2,5 tin—td
u3bLIMKamu 16HoU meniomol (bonee
23 Bm/m?) u pacuemmnoii omnocumenvuoti
BIIAJACHOCIBIO BHYMPEHHe20 8030yxa boee 50
%

0
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Tabmma 5 Koabdumuent Ttemmoornauyu BHYTPEHHEW TMOBEPXHOCTH — OTPaXKIAroIICH

KOHCTPYKIIMHN
Ne Koagppuyuenm
n/m Buympennss nosepxnocms ozcpasicoenus MENI00MOAYU i,
Bm/(m?-°C)
1 Cmen, nonos, 2enadkux nNOMoOAK08, NOMOJKO8 C evlcmynailowumu peopamu npu|8,7
omHoutenuu 8vicomvl h pedep K paccmosnuio a mexcoy spanamu coceonux pebep h/a<
0,3
2 Tlomonxog ¢ svicmynaiowumu pebpamu npu omuowenuu h/a> 0,3 7,6
Koagppuyuenm
Brympennsis nogepxnocms o2pasjcoenus Menioomoayu Aip,
Bm/(m?-°C)
3 OxoH 80
4 3enummuvix gponapet 9,9

4.77. Jlna omnpenesneHus HOPMHPYEMOI'O CONPOTUBJIEHMS TEIUIONEpPEAAaUe BHYTPEHHUX
OTpaXJAIOUINX KOHCTPYKIHUH (Rreq) TpH pa3HOCTH pACUCTHBIX TEMIIEpAaTyp BO3AyXa MEXKIY
nomerienusiMu 6 °C u Bbie B ¢opmysne (6) cieayer npuHUMaTh n = 1 U BMECTO text — pacueTHYyIO
TEMIIepaTypy Bo3yxa 0oJiee X0JI0JHOTO TOMEIIECHHS.

5.0npeoenenue obweco unu  nNPuEOeHHO20  CONPOMUBNIEHUA  menaonepeoaue
02Parcoaruiux KOHCMpYKyuil

Obwee unu npugedentoe conpomusnenue menionepeoaue (Ro, Ro"), M>-°C/BT, ozpascoarouux
KOHCMPYKYUll, a Makdce OKOH U ¢houapell ciredyem NPUHUMAMb He MeHee HOPMUPYeMbIX 3HAYeHUU
(Rreq), M*°C/BT, onpedensemvix no mabn. 3 npuiodceHus 6 3a6UcUMOCHU Om 2padyco-cymox
omonumenbHo20 nepuoda paiorna cmpoumenvcmea (Dg), °C-cym.

B ceazu ¢ mem, umo 6 mMeniomexHuuyeCKOM OMHOUWIEHUU O02paicoaoujue KOHCMPYKYUu
noOpazoensitomcs Ha  OOHOPOOHble OOHOCNOUHbIE UNU  MHO2OCHOUHble C  NOCIe008aAmMeNbHO
PACNONONCEHHBIMU OOHOPOOHLIMU CLOAMU U HA HEOOHOPOOHble MUNA NIOCKUX 02PaANCOAIOUUX
KOHCMPYKYULL ¢ Menjionpo8OOHbIMU BKIIOYEHUAMU (3-COlHblE dcene300emonHble, MemaliuiecKue
unu acbecmoyemeHmmuvle Naneu ¢ IPOeKmueHbiM ymenaumenem Ha UOKUX UL HCECMKUX CEA3SX;
MHO2OCTIOlHbIe KUPNUYHbIE CMEeHbl 00necUeHHOU (KOI00Yegol) KIAOKU U m.n.), No3momy O
OOHOPOOHDBIX 02PANHCOAIOWUX KOHCMPYKYUN onpeodesiemcs odwee conpomueienue menionepeoaue
(Ro), a 0ns1 HeoOHopoOHbIX — npugedennoe conpomusnenue menionepedave (Ry").

5.1 Onpeoenenue conpomusnenus menionepeoaie 00HOPOOHBIX 0PAAHCOAIOUUX KOHCIPYKYUTLL

Obwee conpomusnenue menionepedaye (Ro), 00HOpOOHOU 00HOCNOUHOU UTU MHOSOCIOUHOU
oepadicoaroueti KOHCMPYKYUU ¢ 00OHOPOOHBIMU COAMU clledyem onpedenims no gopmyine

Ro = Rsi+ Rk+ Rse 5 (9)

rae Rs= 1/aint, ain— Koaghguyuenm mennoomoauu enympenmell no8epxXHOCMuU 02paxcoarouyeri
xonempyxyuil, Bm/(m*-°C), npunumaemviii no maon. 8;

Rse= 1/aext, aecx— K03hpuyuenm mennoomoauu HApY’CHOU NOBEPXHOCMU 02padcoaroulel
KOHCMPYKYUU, NPUHUMAEMOU no mao. 9 HACMOoAWUX YKA3AHULL,
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Tabnuya 6 Kospdpuyuenm mennoomoauu HAPYH*CHOU NOBEPXHOCMU  0cpaxicoaroujelt
KOHCMPYKYUU

Ne n/n Hapyoicnas nosepxnocme Koappuyuenm mennoomoauu ons

. SUMHUX YCOBUTL Aex, Bm/(m?-°C)
02PaANCOaArOUWUX KOHCIMPYKYULL

1 Hapyoicnuvix cmen, nokpwvimuil, nepekpvimuii Had npoe3oamu u 23
Hao X0M00HbIMU (€3 02paXsCcOarWUx CMeHOK) NOONObAMU 8
Ce6epHOL CMPOUMENbHO-KIUMATMUYECKOU 30He

2 Tepexpoimuii HaO XONOOHBIMU NOOBANAMU, COODWAIOUWUMUCS C 17
HAPYJICHBIM ~ 8030YXOM, NEPEeKPbIMull HAO XOJ0OHbIMU (C
02paNcoarWUMU  CMeHKamu) NnOONoOAbLAMU U XOJOOHBIMU
IMANCAMU 8 CEBEPHOL CMPOUMENbHO-KIUMAMUYECKOU 30He

3 [lepexpvimuti  uepoaumvix U  HAO  HEOMANIUBAEMBIMU 12
HOOBANAMU CO CEEMOBLIMU NPOEMAMU 8 CIEHAX

4 Iepexpoimuii  HaO0  HeomanaugaemvlMu  noOO8araMuU  Oe3 6
CBEMOBbIX NPOEMOG 8 CIEHAX, PACHOIONCEHHBIX Gblule YPOGHS
3eMaU, U HAO0 HEOMANIUBAEMBIMU MEXHUYECKUMU HOONOTbAMU,
[PACNONOIHCEHHBIMU HUICE YDOBHS 3eMIUL

Ri—  mepmuueckoe  conpomusnenue  ocpadxcoaioweil.  KOHCMPYKYUU, Mm>-°C/Bm, ¢
HOCIE008aMeNbHO PACNONONCEHHBIMU OOHOPOOHBIMU CLOSAMU, onpedensemoe no hopmyne

Ri=Ri+Ra+ ... + Ryt Ray, (10)

rne Ri, Ra, ..., Ro— mepmuueckoe conpomuenienue omoenvHvlX C10€8 02paAHCOAOUIUX
KOHcmpym;uﬁ, onpe()eﬂﬂe/woe no @0]9]14)/116

R=0/A, (11)

206 6 — moawura cjios, m,

L — pacuemmviii  kodpuyuenm menionposoonocmu mamepuara cios, Bm/m-°C,
npurumaemvlii no npunodxiceruro ceooa npasun CII 23-101-2004 uru no npunodicenuro 3 HACMoAUWUX
VKA3aHUll,

Rai— mepmuueckoe conpomuenenue 3amMKHymou 6030VWHOU NPOCIOUKU, NPUHUMAEMCS NO
maoban. 7.

Tabnuya 7 Tepmuueckoe conpomusienue 3aMKHYMbIX 8030YUHbBIX NPOCIOEK

Tonwyuna Tepmuueckoe conpomusnenue 3aMKHYMOU 6030V UHOU

6030YWHOU .
. npocnotiku Ry, m?>-°C/Bm
npociotixu, m

zopusonanbHOﬁ npu nomoke menjia CHu3y 20pu30HmaﬂbH012 npu nomoke menua
66epx U 6EPMUKAIbHO ceepxy 6HU3

npu memnepamype 8030yxXa 8 NpocioliKe

NOA0HCUMENbHOLL ompuuameﬂbHOﬁ noJloHCUMENIbHO ompuuameﬂbHOﬁ

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 00Oeux nNoGepxHocmel B030YUIHOU NPOCIOUKU
AIOMUHUEBOU (Ponb2oll mepmMuiecKkoe conpomueienue ciedyem yseaudums 2 pasa.

Ilpu  manuuuu 6 ocpadcoarowux KOHCMPYKYUSAX — 3AMKHYMBIX — 8030VUIHBLIX — NPOCIOEK
PEKOMEHOYemcsl PYKOBOOCHBO8AMbCS CIEOVIOUUMU NOJIOHCEHUAMU:

— paszmep NpoCioliKu No 8bicome He 00NHCEH NPesbluams GbICOMY IMaAxXca U Oblmb He
bonee 6 m; pasmep no monyune — He menee 60 mm u e 6onee 100 mm;

— 6030YWIHYIO NPOCIOUKY HeoOX00UMO pacnonazams Ouxce K XONOOHOU CMOpOHe
02pasicoeHusl.

Kocoa 6 oepasicoarowux Koncmpykyusax umeromcss eHmMuaupyemvie HaApY*CHIM B030YXOM
NPOCAOUKU, CAOU KOHCMPYKYUU, PACNOJONCEHHbIE MeHCOY BO30VUHOU NPOCIOUKOU U HAPYHCHOU
NOBEPXHOCMbIO 02padxcoaroujeti KOHCMPYKYuu, Npu onpeoeieHuu mepMudecko20 conpomueieHus
ocpadicoaroweli  KOHCMpYKYuu He yuumswieaiomcs. Benuuuna koagpguyuenma mennoomoauu
HAPYICHOU NOBEPXHOCIU 02PaNCOAOUell KOHCMPYKYUU (dexy) 8 9MOM Clyuae NpuHUMAaemcs pagHou
10,8 Bm/(m*-°C).

5.2 Onpeoenenue  npugeo0eHHo2c0  CONPOMUGIEHUsT  menjonepeoave  HeoOOHOPOOHbIX
02padNCcOAOWUX KOHCMPYKYULL

5.2.1. Jlna naockux o0epaxcoaruux KOHCMPYKYUll ¢ Menionpo8oOHbIMU GKIHOUEHUAMU
momyunou 6oree 50 % monwunsl ocpadicoenus (Muna KUpNUYHOU KIAOKU C MenI0U30IAYUOHHBIM
clloem) npusedennoe mepmuyeckoe conpomusnenue menionepedaye (Ro") onpedensemca credyrowum
obpazom:

a) 8vblbUpaemcs XapaKkmepHas Yacms 02paicoaioujeli KOHCMpPYKYulL,

0) nioCKOCMAMU, NAPANIEIbHLIMU HANPAGIEHUIO Menni08020 nomoka Q,0epadcoarowast
KOHCMPYKYUsL YCII08HO PA3Pe3aemcs Ha XapaKkmephvle 8 MmeniomexHu4eckom OmHOWEHUU YYACKUY, U3
KOMOPbIX 00HU MO2Yym OblMb 0OHOPOOHBLIMU (OOHOCIOUHBIMU), A OpyeUe — HEOOHOPOOHBIMU, U3 CTIOE8 C
PpazuuHbiMu Mmamepuaiamu (puc. 2).
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Puc. 2. Cxema HeoOHOpoOHOU 02padicoaioweli KOHCMPYKYuu

5.2.2. JIns KUPOHWYHBIX CTEH JKWIBIX 3JaHWA C YTEIUTUTENEM NPUHHUMAIOT CIEIYIOIIHE
KO3 PHUIHEHTHI TEIIIOTEXHUYECKOH 0THOPOIHOCTH (T):

— nipu ToJuHe cTeHsl 510 mm — 0,74;

— npu ToaumHe crensl 640 mm — 0,69;

— npu ToauHe creHsl 780 MM — 0,64.

B xupnuunsix cmenax, kax npasuno, ymeniumeib ciedyem pasmewiams ¢ HapyiCHOU CMopoHbl
unu eHympu oecpasicoaroujeri KoHcmpykyuu. He pexomenoyemcs pazmewamv meniou3onayuio c
BHYMpEeHHel CMOPOHbI U3-34 B03MONCHO20 HAKONIEHUS 611421 8 MeNIOU30IAYUOHHOM Cloe, OOHAKO 8
cnyuae npumMeHeHus 6HympeHHel Meniou3oaaYUU NOBEPXHOCMb ee CO CIMOPOHbI NOMEWeHUs. OONHCHA
umMems CHJIOWHOU NAPOUZONAYUOHHDIU CIIOM.

6. OnpeneneHne CAHUTAPHO-TUTHEHUYECKHUX MOKA3aTeJell Ternja0BOM 3alUMTHI 3IaHUHA U
COOPYIKEeHU M

[Ipy TEmIOTEXHWMYECKOM pacueTe OTrpaKIAIOIMNUX KOHCTPYKIHMA HEO0OXOJAMMO TMPOBOIUTH
MPOBEPKY Ha HEBBINMAJCHUE KOHAEHCATa HAa BHYTPEHHHMX MOBEPXHOCTSIX OTPAXKICHUM M TPOBEPKY
TEMIIEpATypHOTO TMepernaaa MEXAy TeMIlepaTypaMd BHYTPEHHEro BO3JyXa M Ha IOBEPXHOCTU
OTpaXkAAXOIIUX KOHCTPYKLIUHM.

[Tpu onpeneneHnyu TeMiepaTypsl TOUKH pockl tq (°C) OTHOCUTENBHYIO BIaKHOCTh BHYTPEHHETO
Bo31yxa @ (%) cienyer NpuHUMATh:

— IS TIOMENICHUH JKWIBIX 3/IaHUN, OOJPHUYHBIX YUPEKICHUM, AUCTAHCEPOB, aMOyJIaTOPHO-
MOJTUKIMHUYECKUX YUYPEKICHUM, POIUIBHBIX JOMOB, JOMOB-MHTEPHATOB JUISl IIPECTApPENbIX U
WHBAJIMIOB, 0O0IIe00pa30BaTeIbHBIX JCTCKUX IIIKOJ, JIETCKUX CaJoB, SCIEH, sCIel-caaoB
(koMOMHATOB) M JETCKUX JTOMOB — 55 %, miis momemeHuit KyxoHb — 60 %, 111 BaHHBIX KOMHAT — 65
%, IUTsl TETUIBIX TOJBAJIOB ¥ MOAIMOINI ¢ KOMMYHUKaUUSIMHU — 75 %;

— JUISI TETUIBIX YEPAAKOB KHIIbIX 3AaHui — 55 %;

— IJIs TOMEIIEHUH O00IIeCTBEHHBIX 3/IaHUH (KpoMe BhITIeyKa3aHHbIX) — 50 %.

© PI'YTHUC




PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

«POCCUVICKVV TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBVICA» e 97 us 102

7. PacyerHble XapPAKTEPUCTHKH TeEMJIOTEXHHYECKHX IOKa3aTejeid CTPOUTEJbHBIX
MaTepUaJIOB U U3eTHuil

PacyeTHbIe XapaKTepUCTUKU TEIJIOTEXHUYECKUX MMOKa3aTelneil, Hanbosee 9acTo MPUMEHSIEMBIX
B HAPYXHBIX OTPaXACHUSAX 3JaHUM CTPOUTENBHBIX MAaTE€PUATIOB U U3JIEIUHN, IPUBEICHHbIE B
MPWIOKEHUU 3, HEOOXOANMMO MPUHUMATh B 3aBUCUMOCTH OT YCIIOBHS IKCILTyaTaIlldU OTPakIAIOIINX
KOHCTPYKIUK (mnst ycioBusl dkcrutyarauuu A wiu B) cormacHo Tabn. 8§ W BIaXHOTO pexuMa
nomerieHui (Taba. 9) u 30HbI BIAKHOCTH pailOHa CTPOUTEIHCTBA.

BrnaxXHOCTHBIN peXuM MNOMENIEHUWNA 3aHUl B XOJOJHBIA MEPUOJ TOJa B 3aBUCHUMOCTH OT
OTHOCHUTEIIbHOM BIIQYKHOCTU U TEMIIEPAaTypbl BHYTPEHHETO BO3AyXa ClIeAyeT MPUHUMATh 1o Tabi. 9.

Tabmumma 8 Y cinoBus KCITyaTalliy OTPKIAIOIMINX KOHCTPYKITUH

VYcnoBus skcrutyatauu A u b B 30He BIIaKHOCTH
palioHa CTPOUTEIHCTBA

Bna)xHOCTHBIN pexxuM
MOMEUICHUH 31aHus

cyxou HOPMaJbHBIN BJIQYKHBIN
Cyxoit A A b
Hopmanbhsrit A b b
BrnasxHblil 1711 MOKpBII b b b
Tabnuma 9 BraxxHOCTHBIN peXUM MOMEIICHHUH 31aHui

BrnaxxHocTs BHYTpeHHETO BO3ayXa, %o,
Pexxum ipu Temmieparype (°C)

1o 12 cB.12 no 24 cB.24
Cyxoit 1o 60 1o 50 1o 40
HopmansHbrii cB. 60 1o 75 cB. 50 mo 60 cB. 40 1o 50
Baxusri cB. 75 cB. 60 1o 75 cB. 50 mo 60
Moxpslit - cB. 75 ¢B.60

30HY BIaKHOCTHU pallOHOB CTPOUTENHCTBA Ha TeppUTOpHH Poccun HE0OX0IMMO PUHUMATH 10
MIPUIIOKEHUIO 2.

8. Iopaook npoeedernus pacuemoé N0 UHOUBUOYAIbHOMY 3A0AHUI0

OmnpenensieM BETHYUHY TPAAYCO-CYTOK OTOMUTENBHOTO mnepuoaa mo ¢opmyne (2) CHull 23-
02-2003 [2]:

Dd= (tin— tht) Znt

HopMupyemoe 3HaueHue COMPOTHBICHUS TEIUIONEepeaue HAPYKHBIX CTEH BBIUUCISIEM IO
dopmyne (1) CHull 23-02-2003 [2]:

Rreq = aDg + b, M>-°C/BT.

[IpuBeneHHOE coOmpoOTUBIEHHE Terulonepenade Ro' HapyKHbIX KHUPOUYHBIX CTEH C
(P PEKTUBHBIM YTEITUTEIEM KHJIBIX 3AaHUN pacCUUTHIBAETCA MO (hopMyIie

Ro"=Ro"*"r,

rae R¢”™ — comporuBneHue Temonepenade KUPIUYHBIX CTEH, YCIOBHO OIPEAEISEMOE IO
dopmymnam (9) umu (11) 6e3 ydera TemIonpoBOAHEIX BKIoUeHHit, M- °C/BT;

Ro" - nmpuBeneHHOE CONPOTUBICHUE TEIUIONEpenade ¢  ydeToM  Kodd¢uimeHnra
TEIUIOTEXHUYECKON OJHOPOIHOCTH T, KOTOPBINA:

— TIpu TonmmHe cTeHsl 510 MM — 0,74;

— 1ipu TonmuHe ctensl 640 MM — 0,69;
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— 1ipu TonmmHe cTeHbl 780 MM — 0,64.
Pacuér Benércsa u3 ycinoBusa paBeHCTBA

Ro' = Rreq
CJIeI0BATENBHO,
R

_ “'req
Ry 7  m*°C/Br
Ro"" = Rgi+ Ryt Rse,

OTCroaa

_ yer.
Rk‘ - Ra (Rsi +Rse) , MZ'OC /BT

TepMmuueckoe COIPOTUBIICHUE HAPYKHOW KUPIUYHOM CTEHBI CIOMCTOM KOHCTPYKLIUH MOXKET
OBITH MPEJICTABICHO KaKk CyMMa TEPMHUYECKUX COIPOTHBIICHUH OTIENBHBIX CIIOEB, T.C.
R =R +R,+R, +R,

5

Onpe;[enﬂeM TCPMHUYCCKOC COMMPOTUBJIICHHUC YTCTIIINTCIIA:

R_=R_ —-(R, +R,+ R,))
yT k 1 2 4 , M 'OC/BT.

Haxoaum Tonumny yreniauTens:

o

00 A . Ryr, M.

[IpuHUMaeM TONIHUHY YTETUIUTENS, MM (Onpeodensiemcs UHOUBUOYAIbHBIM 3A0aHUeM)
OxkoHuaTenpHas ToJIMHA CTeHBI OyneT paBHa (380+200+120) = 700 mMm.
[Ipon3BoauM IPOBEPKY € y4ETOM MPUHATON TOJIIMHBI YTETUIUTES:

Ro'= r(Ry+R +R, + R, +R, + R“), m?-°C/Br.

Venosue Ro' = 3,67 >Ryeg, M?-°C/BT BbINOJNHSETCS.
B. IIpoBepka BBITTOTHEHUS] CAHUTAPHO-TUTHECHHYECKUX TPEOOBAaHUH TETIIOBOM 3aIIUTHI 3/IaHUS

At <AL

[IpoBepsieM BBINOJHEHUE YCIOBHS
At = (tint - text) Ro"/ aint) 5 °C.
p
. >
[IpoBepsieM BBITIOTHEHUE YCIOBUS Lsi 4 :
T = ZLint - [n(tint - tcxt )/(R(; Ay ) ], °C.
Cormacao mpunoxkenuto (P) Cno 23-101-2004 st 3amaHHOM TeMmmepaTypbl BHYTPEHHETO

BO3yXa tin, °C M OTHOCHUTENBHOW BIIAKHOCTH (P, % Ttemmneparypa TOUkM pockl ts °C noskHa

7, =1925>1
BBITIOJIHATL YCJIOBUC st .

Ilocne oKOHYAHHUS PacUYETOB HGOGXO,Z[I/IMO clieaTh BBIBOJI O COOTBETCTBHMH HMCCIEAYEMOM

OrpakJIaromiei KOHCTPYKIIMM HOPMATHUBHBIM TD€6OBaHI/I5IM TEIIOBOM 3aIIMTHI 3JIaHMS.

9. Ilopsi1oK BHINOJIHEHUSI PA0OOTHI

1. HM3yuums ocnosHvle mpebo8anus K CMpoumenbcmey 30aHuil.
2. O3HakomMumucs ¢ MeMoOUKOU nPo6edeHUs. UCCIe008AHUSL.
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3. O3HakomMumvcsi € OCHOBHBIMU KPUMEPUAMY, GIUSIOWUMU HA  8bIOOP MAMEPUAnos
02parcoarwux KOHCMpPYKYyui.

4. B coomeemcmeuu ¢ UHOUBUOYATbHBIM 3A0AHUEM NPOU3BECTU PACHENm 02PANCOAIOUUX
KOHCMPYKYUII.

5. Ha ocHose nonyueHHbIX OAHHLIX COelamb 6bl800 O COOMBEMCMEUU 02PANCOAIOUIUX
KOHCMPYKYUll 30aHUsL HOPMAMUBAM.

10. Yxa3anust no opopmMJICHHIO 0TYETA

Otuer 1o paboTe JOIKEH COEPKaTh:
Ha3Banue u 11e1p IpakTHIECKON paboTHI.
KpaTkuif KOHCIIEKT TeOPEeTUYECKO YacTh PabOTHI.
PacueTsl 10 MHANBUYaJIbHOMY 3a/1aHUIO
BriBo 00 3¢ (heKTHBHOCTH HCCIeyeMbIX OIPaXXIAIOIINX KOHCTPYKIUH 31aHHs.

el

8. IlepeyeHb OCHOBHOM M JONMOJHHUTEJILHONH Y4eOHOH JIMTepaTypbl; NepeYyeHb PecypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «HTepHeT», nepeveHb
HH(OPMALMOHHBIX TEXHOJIOIMH, UCIOJb3yeMbIX MPH OCYILIECTBJICHUH 00pa30BaTeJbHOIO
npouecca mno JUCUMILIMHE (MOIYJ/II0), BKJIKYAs MepedyeHb MPOrpaMMHOr0 odecrevyeHus: H
HH(OPMALMOHHBIX CIPABOYHBIX cHcTeM ( PH HEOOXOAMMOCTH)

8.1. OcHoBHas quTEpaTypa

1.I'epacumenko B.I1. Dxonorus nmpupoaononas3oBanus. Madpa-M, M, 2021
https://znanium.com/catalog/document?id=361273

2. Moxaesa, H. I'. Typucrckue pecypcbl Poccun : mpaktukym / H.I'. MoxaeBa. — M. :
®OPYM : UHOPA-M, 2019. — 112 ¢. — (Cpennee npodeccrnonanpsaoe odbpazoBanue). - ISBN
978-5-00091-560-8. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1021081

3. UBnuesa, O. B. [Ipuponnsie Typuctckue pecypcesl Mupa : yueOnuk / O. B. MBnueBa, A. B.
[[ImpiTkOBa ; FOxHBIN denepanbHblii  yHHBepcUTEeT. - PocrtoB-Ha-Jlony ; Taranpor
WznarensctBo KOxHOTO penepanbHoro ynusepcureta, 2018. - 246 c. - ISBN 978-5-9275-2638-
3. -Texkcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1021666

4.ctomuna, 3. I'. BHyTpenHuii TypusMm u Typuctckue pecypcsl Poccun : yuebnoe nmocobue / 3.
I'. Uctomuna, M. I'. I'pumiynskuHa ; Poc. roc. rymaHuTapsl, yH-T. — 2-€ U3[., UCIIP. U JIOI. -
Mocksa : Poc. roc. rymanutapsl, yH-T, 2019. - 288 c. - ISBN 978-5-7281-2488-7. - Tekcr :
anexktpoHHbId. - URL: https://znanium.com/catalog/product/1087187

8.2. lonoiHMTEILHAS JIMTEPATYPa

1. Eropenkos, JI. 1. Oxpana okpyxkatomieid cpeasl : yaebnoe nocodbue / JL.U. EropenkoB. —
Mocksa : ®OPYM : UHOPA-M, 2020. — 248 c. — (Bricmiee ob6pa3oBanue: bakanaBpuar). -
ISBN 978-5-00091-702-2. - Teker : 3JEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1117754

2. KonnparseB B. B. Opranuzanus sueprocoepexxenus (3HepromenexmenT). Pemenus 3CMK-
HKMK-HTMK-EBPA3: Yue6noe nocooue / [Tox pen. Konaparse B.B. - M.:HUL| UHOPA-M,
2021. - 108 c. https://znanium.com/catalog/document?id=361551

8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTH « MHTEepHET»
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WuTepHeT-pecypcamu Kk Kypey «PecypcocOepexeHnio» MOTYT MOCITYKHUTh IEKTPOHHBIE
JKypHAJIbL, IOPTAJIBI U CAUTBHI.

[MopTtan no sneprocoOepexennto «HeproCoBeT»: www.energosovet.ru

baza  chpaBOYHBIX, aHATUTHYECKUX W  CTAaTUCTUYECKMX  MaTepuaJoB B  00JacTH
sreproadpdexruBoctu «I'MMC B obmactu sHEprocOEpexeHus M TMOBBIMICHUS 3HEPreTHYECKOU
s pexTuBHOCTHY: gisee.ru

[Moptan «3uepro.ru» - JHeprorpHeKTUBHOCTH U SHEprocoepexkeHue: portal-energo.ru
www.knigafund.ru

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

[MopTtan no sneprocoepexennto «HeproCoBeT»: www.energosovet.ru

baza  chpaBOYHBIX, aHATUTHYECKUX W  CTAaTUCTUYECKMX  MaTepuaJoB B  00JacTH
sreproadpdexruBoctu «I'MMC B obmactu sHEprocOEpexeHus M TMOBBIMICHUS 3HEPreTHYECKOU
s pexTuBHOCTHY: gisee.ru

[Moptan «3uepro.ru» - JHeprorpHeKTUBHOCTH U SHEprocoepexkeHue: portal-energo.ru

8.4. Ilepeuenr mnporpaMMHOro o0ecme4yeHHsi, COBPEMEHHBIX NpodeccHOHAJBHBIX 0a3
AAHHBIX 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEMaM

1. MicrosoftWindows
2. MicrosoftOffice

1.IlpodeccuonanbHast 6a3a AaHHBIX: MUHHCTEPCTBO TPHUPOIHBIX PECYpPCOB M 3KOJIOTHU
Poccuiickoit denepanuuhttp:/www.mnr.gov.ru/opendata/

2 IlpodeccuonanpHast 0a3za naHHBIX: OTKpBITHIE JaHHBIE MUHUCTEPCTBA KyJIbTypsl PO.
http://opendata.mkrf.ru/

3.Ilpodeccuonanbuas ©0aza naHHBIX: EuHbIi denepanbHBIl  peecTp TypOIEpaTOPOB.
https://www.russiatourism.ru/operators/

1.MadopmanmoHHO-CrIpaBoOYHAS cucTeMa: CripaBo4yHO-TIpaBOBast cucrema Koncynprant
+http://www.consultant.ru
2.MudopmanmoHHas CHpaBouYHas cucreMa: HH(popMmanuoHHO-paBoBoii moptran [APAHT.PY

http://www.garant.ru/

9. MeroauvecKkue YKa3aHUA I 00y4aI0IIUXCHA 10 OCBOCHUIO JUCUMILIMHBI (MOTYJIS)

B coorBercTtBuM ¢ y4yeOHbIM TuiaHOM HampaBieHus 43.03.03 «[ocTuHHYHOE AENO»
npoduib «[OCTHHUYHBIM OW3HEC» OCBOCHHE MHUCIMIUIMHBI OCYIISCTBIISETCS B TIpoOIlecce
ayIUTOPHOM (3aHATUS JIEKLIMOHHOIO THUIIA, 3aHSITUS CEMHUHAPCKOIO THUIIA) U CAMOCTOSITEIIbHOU
paboTHI CTYJIEHTOB, HTOTOBOE OIEHWBAHHE KOTOPOU OCYIIECTBIsACTCA B (hopMe, YCTaHOBICHHOM
JUTSL IPOMEXKYTOYHOM aTTecTalluy Mo JUCHUTIIUHE.

N3ydeHne quCHUIIMHBI OCYIIECTBISETCS B (hopMe YUeOHBIX 3aHATHIA T0]] PyKOBOJCTBOM
PO eCcCOPCKO-MIPENOIABATEIHCKOTO COCTaBA U CAMOCTOSTEIBHON MOATOTOBKH OO0YyYaIOIIUXCS.
OCHOBHBIMHU BHJIaMHU YYE€OHBIX 3aHSATHA MO M3YyYCHUIO JAHHON TUCIMILTMHBI SBIISIOTCS: 3aHATHE
JICKIIMOHHOTO TUTIA, 3aHATHSI CEMUHAPCKOTO TUMA ¥ WHBIE (POPMBI IPOBEACHUS 3aHATHH, B TOM
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Yuciae B AaKTUBHOM W UWHTEepakTUBHOW ¢opme. I[lpum mpoBeneHnn ydeOHBIX 3aHATHI
UCTIOJIb3YIOTCSI 2JIEMEHTBI KJIACCHYECKUX U COBPEMEHHBIX T€JarOrM4eCKUX TEXHOIOTUH.

3aHATUA JIGKUMOHHOTO THUIIA HAMNpPAaBJIECHBl HA  OBJAJIEHHE MPEUMYLIECTBEHHO
TEOPETUYECKHMMHU AaCHEeKTaMH TUCHMIUIMHBI, Ha OCHOBE KOTOPBIX (POPMHPYIOTCS 3asiBJICHHBIC
KOMITETECHIIVH.

Ha nexumsix m3nararorcs TEMbl AUCHUILTUHBL, TIPEAyCMOTPEHHBIE pabodeil mporpaMMoii,
aKLIEHTUpYETCsl BHUMaHUE Ha HanOoJiee MPUHIMIHAIBHBIX U CIOXKHBIX BOMPOCAX TUCIUIUIUHBL,
YCTaHABJIMBAIOTCS BOMPOCH! JJISI CAaMOCTOATENbHON MpopaboTku. KOHCIEKT JeKIMid sBIseTCs
0a30if mpyU MOATOTOBKE K 3aHATUSIM CEMHUHAPCKOI0 THIA, MPOMEKYTOUYHON aTTECTAlluH, a TaKKe
JUISL CaMOCTOSITENIbHOM HAyyHOM AESITENbHOCTHU. 3aHATUS JIEKLMOHHOIO THUIIA OPTraHU3YIOTCS
MPEUMYILECTBEHHO 10 TOTOKaM.

3aHATHSIT CEMHHApCKOIO THUMA MMEIT LEJIbI0  OBJIAJACHHE IMPEUMYIECTBEHHO
MPAKTUYECKUMHU aCTIEKTaMU JUCIUILIMHBI (COOTBETCTBYIOIIMMY HAaBbIKAMU U YMEHUSAMHU), Ooiee
rJyOOKOMY TIOHUMAaHMIO TEOPETHUECKOro Marepuana Y4eOHOW JUCHUIUIMHBL, Ppa3BUTHIO,
(GOpMUPOBAHHUIO U CTAHOBIICHUIO PA3UYHBIX YPOBHEW COCTABISIONIMX MPOPECCHOHATBHON
KOMIIETEHTHOCTH CTYJCHTOB, a TaKXXE€ Pa3BUTHUE JIMYHOCTHBIX KadeCTB M CIIOCOOHOCTEH,
HEOOXOIUMBIX 7151 GOPMUPOBAHUS 3asIBJICHHBIX KOMIIETEHIIHH.

Llenbio caMOCTOATENBbHOM (BHEAYAUTOPHOW) pPabOTHI CTYJCHTOB SBIAETCS OOy4YeHHE
HaBBIKAM pPabOThl C HAYyYHO-TCOPETUYECCKOM, IEPUOJAMYECKON, HAYyYHOW JUTEpaTypor u
NPaBOBOM JIOKyMEHTAIlMe, HEOOXOAMMBIMU Uil YIIIYOJCHHOTO H3Yy4YeHHs IUCIHMIUIMHBI, a
TaKk)K€ pa3BUTHE Yy HHUX YCTOMYMBBIX CIIOCOOHOCTEH K CaMOCTOSITEIbBHOMY H3yYEHUIO W
U3JI0KEHUIO TTOTYYCHHOM HH(OpMAITHH.

OCHOBHBIMU 337JauaMU CaMOCTOSITENIbHOM pabOThI CTYIEHTOB SIBIISIFOTCSI:

- OBJIaJICHUE 3aKperyieHHe 3HaHWM, MOJy4YeHHBIX OO0ydJarollMMHCS B TpoIecce
3aHSATUHN JEKIMOHHOTO THUIIA U CEMUHAPCKOTO TUIIA;

- (¢opMHpOBaHHE HABBIKOB PabOTHI C MEPUOJUUYECKON, HAYUHOW JHUTEPaTypod H
MPaBOBOM TOKYMEHTALIMEH;

— HapaboTka mpodeccuoHaTbHBIX HaBBIKOB;

- pa3BUTHE TBOPYECKOM MHUIIMATUBBI, CAMOCTOATEIBHOCTH M OTBETCTBEHHOCTH
CTYJICHTOB.

Pe3ynbTaThl BHIIOTHEHHUS CaMOCTOSITENIBHON paboThl oOecrneunBaioT (GOPMUPOBAHUE U
pa3BUTHE KOMIIETEHIIMM MO MPUOOPETEHHIO CTYACHTAaMH YCTOMUYMBBIX 3HAHMM U CHOCOOHOCTH
rPaMOTHO OPUEHTUPOBATHCS B HOPMATUBHBIX MPABOBBIX aKTaX.

CamocrosTenbHas paboTa sBIsieTcs 00s13aTEIbHOM ISl KaXKA0Tr0 CTYJEHTA.

10. MarepuajibHO-TeXHUYeCKAast 0a3a, HeoOXoaMMAas A OCYyIIeCTBJICHUSA
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILTHHE (MOIYJII0):

VYyeOuble 3ansaTus 1o aucuuiuinHe «PecypcocOepexeHne B HHIAYCTPUM TypusMa u
TOCTENPUMMCTBa» MPOBOSATCS B CIEAYIOUIMX 000PYJIOBAHHBIX YUeOHBIX KAOMHETaX:
HanmenoBanme 000pya0BaHHBIX yUeOHBIX KAOMHETOB, 00OBEKTOB
JUTSL IPOBEICHUS] IPAKTHUYECKUX 3aHATHH C IepeYHEM OCHOBHOTO

Bun yueOHbBIX 3aHATHI
10 TUCIIATUINHE

000pyTI0BaHUS
3aHsTHS JEKLHOHHOTO VYyeOHast ayTuTOpHsl, ClIEUATU3UPOBAHHAs YueOHast MeOeIIb.
THMA, TPYIIIOBHIE U TCO:  BUIEONMPOEKIIMOHHOE  O00OpYyIOBaHHWE, HOYTOYK C
VHIUBUAYaJIbHbBIE BO3MO>KHOCTBIO IOJIKJIFOUEHUS K ceTH VIHTepHeT
KOHCYJbTAIMH, TeKymuii | Jlocka.
KOHTpOJIb,
IPOMEKYTOUHAs
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BrE0YBN0

PrYTuC

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHVBEPCUTET

OENEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIXETHOE OBPA3OBATE/IbHOE CMK PTYTUC
Iil@ YYPEXXIEHME BbICIIETO OBPA30BAHVIA

TYPU3MA V1 CEPBUCA» Aucm 102 us 102

aTTecTanus

3aHATHS CEMUHAPCKOTO
TUIIa

VYueOHas ayuTopus, CeIUaIN3npOBaHHas yaeOHass MeOeb.
TCO: mnepeHOoCHOE BHUACONPOCKIIMOHHOE O00OpyIOBaHHE IS

Mpe3eHTalNM.
Jlocka.
CamocrositensHas pabota | [lomemenue st caMoCTOATENTbHON paboTHI,
00yJarmuxcs CrielMaTu3UPOBaAHHAS yueOHas MebOenb

TCO: ABTOMaTHU3UPOBAHHBIE MECTA CTYJAEHTOB C BO3MOKHOCTBIO
noAkItoueHus kK cetu "MurepHer"” .

[Tomemienne a7 CaMOCTOATENBHOM pabOTHl B YMTAIBHOM 3alie
OoubimoTekn (¢uauana, Crelualnu3upoBaHHas ydeOHas MeOenb
ABTOMATHU3MPOBAHHBIC paboune MecTa CTY/ICHTOB c
BO3MOXXHOCTBIO BBIXOJIQ B UH(POPMAIIMOHHO-
TEJICKOMMYHUKAMOHHYI0 ceTh «MHTepHeT» © obecredeHneM
JIOCTYIIa B DJICKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIHHYIO

cpeay
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