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1. AHHOTanus padoyeii nporpaMMbl JTUCHHUILINHBI (MOLYJIs1)

Huctumummna «PecypcocOeperkeHre B TOCTUHUYHOM JIeSATETbHOCTHY OTHOCHTCS K YacTH
nporpaMmel, GoOpMHUpPYyeMOl y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOIIEHUN YacTH MPOTrpamMMbl
6axanaBpuata 43.03.03 «'octunnuHOE N1eno» npoduis «OCTHHUYHBII OU3HEC» M OTHOCUTCS K
JTUCIUTIIIMHAM HaIPaBJICHHOCTH (IpoduIs).

W3yuenne AaHHOW AMCHUIUIMHBI Oa3uWpyeTcs Ha 3HAHUM HIKOJIBHON MPOrpamMMbl IO
npenmeram: «I'eorpadus», «O061IecTBO3ZHAHUEY.

JlucuuiuiiHa HanpaBieHa Ha pOpMUPOBAaHUE CIIEAYIOUIMX KOMIIETEHIIMN BBITYCKHUKA:

- CrtocoOHOCTh TIPOEKTHPOBATh HOBBIE TOCTUHUYHBIE TPOoayKThI ([IKYB-1) B wacTu:

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

CoaepixaHue JMCHMIUIMHBI OXBaTbIBaeT CJEAYIOIIUMH KPYr BONPOCOB: TeopeTuxo-
METOJIOJIOTUYECKUE  OCHOBBI  AWCHMIUIUHBL, VI3yuyeHWe  HOpPMATHUBHO-TIPABOBBIX  OCHOB
pecypcocOepexenus; V3ydeHne OCHOBHBIX TEXHOJOTHH W HHHOBAIMHA PECYpCOCOEpeKECHUS;
H3ydyeHne OCHOB  pecypcocOepekeHHus  NPUPOIHBIX  pecypcoB;  M3ydeHue  OCHOB
pecypcocOepexennss OOIIECTBEHHBIX pecypcoB; V3ydeHHe OCHOB pecypcocOepeKeHHs
MPOCTPAHCTBEHHBIX PECypCOB; YCBOGHHE OCHOB OpraHH3alid dSHEprocOepexeHus B
npodeccuoHanbHOM M OBITOBOM  JEATENIBHOCTH,  METOJOB  JHEProcOepekeHus U
sHeproddextuBHOCTH; DOPMUPOBAHUE KYIBTYpPHI pecypcocOepeskeHus

VYdeOHbIe 3aHATHUS HANIPABICHBI HA (POPMHUPOBAHNUE CHUCTEMHOTO MBIIUICHUS U KYJIbTYPbHI
pecypcocOepekeHnss 00ydaroluxcs Ha OCHOBE: OPHEHTUPOBOYHBIX 3HAHUM, MOTHBAIMH,
METOJIMYECKOTO BOOPYKEHHUS U IPUBSI3KU B OTPACIEBOMY KOHTEHTY.

O0mas Tpya0eMKOCTh OCBOCHHMS AUCHHUILUIMHBI COCTABJSECT 3 3a4eTHbIC ¢AUHHULIBI,
108 w4yacoB. IlpenonaBanme aMCUMIUIMHBI Bedercs Ha 1 kypce Ha 1 ceMmecTpe
NPOAOKHTEIBHOCTEIO 18 Hemenb M mpegycMaTpuBaeT NpoBedeHHE Y4eOHBIX 3aHATHI
cJIeyIOIUX BU/IOB:

- JIeKIIMHA: BBOJHOM, JIEKIIMH-00CYKACHUs, 0030PHOMN JEKINH, aKaJeMHUUeCcKOH JIeKIUH,
NpOOJIEMHOTO M3JIOKEHUSI, aKaJeMHYECKOM JIEKIMH C BHU3yalu3alued, JIeKIUU C 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKaMU, JEKIIMU-KOH(PEPEHIINH,

- [paKTUYECKUX 3aHATUH: CEMMHapa-IWCIyTa, TPEHUHIa, PELIEeHUs THUIIOBBIX
NOPaKTUYECKUX 3aj7lad, pa3pabOTKH ONOPHOW CXEMbl, MOJAEIHPYIOIEH Urpsl, KeHCOoB,
MPOCTPAHCTBEHHOTO MOJIEJIMPOBAHMUSI, KOJNIOKBUYMa, IPOEKTUPOBAHMUS;

- CaMOCTOSITEJIbHOM pPabOThl 0OydYaroOLIMXCS: MOArOTOBKA K JHUCKYyCCHH, paboTa c
MH(OPMALlMOHHBIMU HCTOYHUKAaMH, TMOJArOTOBKAa K TPEHMHraM, MpOeKTHas paboTa, pelieHue
TUIOBBIX 3aJa4, IOArOTOBKA JI0KJIa/10B, CACTEMATU3allMs N3YYEHHBIX MaTEPUAJIOB U JP.

Texymuii KOHTPOJIb OCBOEHHS KOMIIETEHIIMH OCYILIECTBISIETCS B (GopMe: peleHUs
TUIOBBIX MPAKTUYECKUX 3aJad, MPOCTPAHCTBEHHOIO MOJAEIUPOBAHUS, IPOECKTUPOBAHUSA U
3alUTHI IPOEKTA, 3aIIUThHI PE3yJIbTaTOB TPEHUHTA, TECTUPOBAHUSI.

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

[To nucuumnnHe MperycMOTpEHAa O/IHA IPYMIOBasi KOHCYIbTAIHS.

OcCHOBHbBIE TIOJIOKEHUS JUCLHUIUIMHBI JJOJDKHBI OBITh MCIIOJIB30BaHbl B AajbHEHIIEM MPH
W3YYEHUH CIIETYIOMINX AUCIUILINH:

- YpaBieHue pecypcaMmu U Mopa3AeeHUsIMHU, PeANPpUIATUI cepbl TOCTEPUUMCTBA U
OOIIECTBEHHOT'O TUTAHMUSL.

- MaTepuanbHO-TEXHUUECKOE U peCcypcHOe obecreueHrne rOCTHHUYHON 1eATeIbHOCTH

- Pa3zpaboTka rocTHHUYHOTO MPOIYKTa

- @opMHpOBaHNE TOCTUHUYHOIO IPOAYKTA
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enp — dopMupoBanue y oOydarOmUXCsl KOMIIETEHIIUH O pa3pabOTKe TOCTUHUYHBIX
MPOJYKTOB TYPUCTCKO-TOCTUHUYHBIX KOMILIEKCOB Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUM, B TOM
qHCIIe pecypcocOeperaommx

B X04€ OCBOCHUSA NUCHHUIUIMHBI CTYACHTBI JOJIKHBI IMOJIYYHUTh 3HAHWA, YMCHUA U HAaBBIKU
B paMKax peIIeHHsl CICIYIONMUX 3a1au:
1. PackpbITHE TEOPETUKO-METOJ0JIOTMUECKUX OCHOB AUCIUIUINHBL,
2. V3yyeHne HOpMATHBHO-TIPABOBBIX OCHOB PECypCOCOEPEIKEHUs, B TOM YUCIE B 0071aCTH
TOCTHHUYHOIO OM3HECA;
3. M3yueHre OCHOBHBIX TEXHOJIOTMH W MHHOBAIMH pecypcocOEpeKeHHUs; B TOM YHUCIIC B
00J1aCTH TOCTUHUYHOTO OM3HECA;
4. V3yueHre OCHOB pecypcocOepe:KeH sl PUPOTHBIX PECYPCOB;
5. N3yuenue ocHOB pecypcocOepekeHus: 001IECTBEHHBIX PECYPCOB;
6. M3y4yeHne 0CHOB pecypcocOepeKeHUs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YCBOCHHE OCHOB OpTaHM3AIMH SHEProcOCpPEeIKCHUS B TOCTHHHYHOW JEATEIHHOCTH,
METOJ/IOB SHEProcOePeKEeHUs U SHEPTOdIPPEKTUBHOCTH;
8. ®opmupoBaHUE KYIBTYPhI pecypcocOepexeHus
VYdeOHbIe 3aHATUSI HAIIPABICHBI HA ()OPMHPOBAHUE CUCTEMHOTO MBILIUICHUS U KYJIbTYPbI
pecypcocOepexeHusi 00ydJarolmuXcsi Ha OCHOBE: OPHCHTUPOBOYHBIX 3HAHWM, MOTHBAIIHH,
METOJMYECKOTO BOOPY)KCHHS ¥ IIPHUBSI3KU B OTPACIIEBOMY KOHTCHTY.

ITpuBsaska k
OTpacaeBOMY
KOHTEHT

MeTtoaudeckoe
BOODPY)XeHUe

®opmupoBaHue
KY/IBTYPBI

OpuenTupoBoyYHas MoTuBanus

k Cucmemnoe mvluiienue ' /

Puc. 1. OcHOBHbBIE OPUEHTHUPHI B U3YUEHUH JUCIUIINHBI

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

3HAaTh:

- OCHOBHBIE U TIEPEJOBbIC TEXHOJIOTUU pecypcocOepekeHruss TOCTHHHYHBIX
OPEANPUATHIA, TPOIEAYPsl SHEProayanuTa OPEANpUATHA  cPepsl TOCTEIPUUMCTBA H
0OIIIECTBEHHOI'0 TUTAHHUSA
YMmeTh:

- TPUMEHSATh WHHOBAIIMOHHBIE TPEOOBaHUS MO PeCcypcocOEpeKeHUI0 TMpHU pa3padoTKe
HOBBIX TOCTUHHUYHBIX IIPOJYKTOB
Baajgers.

- METOoJaMH pecypcocOepekeHHs, HaBbIKaMU TMOUCKA U MPUMEHEHHS WHHOBAIIMOHHBIX
pecypcocOeperaromux TEXHOJIOTHH B c(hepe TOCTeNPUUMCTBA U OOIIIECTBEHHOTO TTUTAHUS

JlucuumiauHa  BBICTYMAeT CKBO3HOW  COCTABISIFOIICH  OONBIIMHCTBA  TUCIUILIAH
OporpaMMbl MO  NPUYMHE  BaXHOW  POIM  palMOHANbHOTrO,  3pdexTuBHOrO U
HKOJIOTHYHOTOPECYPCOTIONB30BAHUSI U PECYypcOCOEpeeHUss B HUHIAYCTPUHM Typu3Ma U
rOCTENPUUMCTBA..
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2. IlepeueHb IUIAHMPYEMbIX Ppe3yJbTAaTOB OOy4YeHHS 10 JIMCHUILVIMHE (MOIYJIIO0),
COOTHEeCeHHbIE ¢ MJIAHUPYEeMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTe/IbHON NMPOrpaMMbl

Ne Hunexe [Tnanupyemble pe3yabTaTbl 00ydeHHs
| KOMUCTCHINTH (KOMITETEHIINH WITH €€ YaCTH)
1 |IKVYB-1 CnocoOHOCTh IPOEKTUPOBATH HOBBIE TOCTUHUYHBIE MPOAYKTHI B YACTHU:
[IKVYB — Pa3pabarbiBaeT TOCTHHUYHBIE TPOTYKTHI TYPUCTCKO-TOCTUHUYHBIX
1.2. KOMIUIEKCOB HAa OCHOBE COBPEMEHHBIX TEXHOJOTHH, B TOM 4YHCIIE
pecypcocheperaronmx

3. MecTto aucuumninnsl (MoayJs) B crtpykrype OITOIL:

Hucuunnuna «PecypcocbepexeHre B TOCTUHUYHOMN AESITEIbHOCTH) OTHOCUTCSI K YacTH
nporpaMmsl, (opMupyemMoil yyacTHUKaMu OOpa30BaTeNbHBIX OTHOUIEHWH YacTH MPOTrPaMMBI
Oaxanaspuata 43.03.03 «'octuHnuHOE 1€710» NMPOPuIb «I OCTUHUYHBIM OU3HEC» U OTHOCUTCS K
JTUCIUTIIIMHAM HaIPaBJICHHOCTH (PO uIs).

W3yuenne AaHHOM AMCUMIUIMHBI OazupyeTcs Ha 3HAHUU ILIKOJbHOW MPOrpaMMbl IO
npeameram: «I'eorpadus», «O0IecTBO3HAHIEY.

OCHOBHbBIE TIOJIOXKEHUS JUCLUIUIMHBI JODKHBI OBITh MCIIOJIB30BaHbl B AajbHEHIEM MPH
W3YYEHUHU CIIEYIOIINX AUCLUILINH:

- YpaBieHue pecypcaMy U Mojpa3AeIeHUsIMU TPEANPUATHIA cepbl TOCTEIPUUMCTBA U
OOLIECTBEHHOTI'O TUTaHMSL.

- MaTepHuanbHO-TEXHUUECKOE U peCypcHOe obecreueHrne rOCTUHUYHOMN 1€ TeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYKTa

- ®opMHpOBaHUE TOCTUHHUYHOTO MPOAYKTa

4. O0beM IUCHUILIMHBI (MOAYJsI) B 3a4YeTHBIX €IMHHIAX C YKa3aHHEM KOJIMYeCcTBa
aKaJjeMMYeCKMX 4YacOB, BbIJeJIECHHbIX Ha KOHTAKTHYI0 padory oOydamommxcsi c
npenoaasarejgeM (M0 BHAaM Y4eOHbIX 3aHATHI) M HAa CaMOCTOSITEJbHYH PpadorTy
00y4yarIuXxcs

OO01mast Tpy10eMKOCTh JTUCIUTLINHBI COCTaBIseT33a4eTHIX eauanil/108aka.qacos.

[TpoMexxyTouHast aTTecTanus - 3a4€T
(1 3auemnasn eounuya coomeemcmayem 36 axademuyeckum 4acam)

JL1s1 0uHOi popmMBbI 00yUeHUs:

Ne Bupl yueOHOM IeATeIbHOCTH Cemectpbl
Bcero

n/m 1 2

1 KoHTakTHasi padoTa 00y4yaommXxcs ¢ npenoaaBarejiemM 38 38

B TOM YHCJIC: - - - - -

1.1 | 3aHATHS JEKIIMOHHOTO THUIIA 16 16

1.2 | 3aHATHSA CEMUHAPCKOTO THUIIA, B TOM YHCIIC:

CeMuHapsl
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JlaboparopHbie pabOTHI

[TpakTryeckue 3aHIATUS 18 18
1.3 | KoncyabTanuu 2 2
1.4 | dopma NpoMeKYTOUHOM aTTecTAlHH (3a4€eT) 2 2
2 CamocrosiTeJibHasi padoTa 00y4YarouIuxcsi 70 70
g O01as Tpy10eMKOCTh yac 108 108

3.e. 3 3

JLis1 3a04HOM popMBbI 00yUeHHs:

Ne Buybl yueOHOM esiTenbHOCTH Cemectpsl
i Bcero 1 >
1 KonTakTHasi padoTa 00y4arouuxcs ¢ npenoaaBartejieM 12 12

B TOM YHCIIE: - - -l - -
1.1 | 3aHATHS JTEKIMOHHOTO TUIIA 4 4
1.2 | 3aHATHSA CEMHHAPCKOIo TUIIA, B TOM YHCJIE: 4 4

CeMuHapbl

JIaGopatopHble paboThI

[MpakTHueckue 3aHATUS
1.3 | KoncyasTanum 2 2
1.4 | dopma NpoOMeKYTOYHOM aTTecTAINHH (32a4eT) 2 2

3a4€éT | 3a4éT

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

3.e. 3 3

© PI'YTHUC




®EJEPAJIBHOE TOCYJAPCTBEHHOE BIOI’)KETHOE OBPA30OBATEJIbBHOE CMK PTYTVC
(@ _ YUPEXJIEHME BBICIIETO OBPA3OBAHIII
\ «POCCUNCKNUN TOCYOAPCTBEHHBIV YHUBEPCUTET

ooy TYPU3MA 1 CEPBUCA» Aucm 6 us 106

5. Conep:kaHue JUCUMILIMHBI (MOAYJisi), CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jejaM) ¢ yKa3aHHEM OTBEJIEHHOr0 HAa HHUX KOJMYeCTBa
aKaJleMH4YeCKNX YaCOB M BU/0B y4eOHbIX 3aHATHMH

Ounas gpopma

< Bupl yaeOHBIX 3aHITHH ¥ (HOPMBI UX MTPOBEACHUS
£
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<
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1 1. Teopetuko- [Ipeamer, 3aJ1a4H, 1 BBoaHas neknus 2 CemuHap-gucnyT 2 ITonroroBka k
METO0/I0THYeCKHe | METO/BbI, 0a3oBbIe JTIUCKYCCHH
OCHOBBI MOHATUS W 3HAUCHHUE,
pecypcocoepexkeHusi | QyHKINU
pecypcocOepexeHus,
CBSI3b C JPYTUMH
JUCIATUTHHAMM,
KJaccuuranms
pECypcoB M  CIOCOOOB
pecypcobepekeHus.

Kanactper pecypcoB.
@akTopbl, MOIXOABI U
MPUHIUITBI
pecypcocOepexeHus
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) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
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3apyOeKHBIN OIBIT Jlexnus- 2 | Paborac
pecypcocOepeKeHHS. o0cyXJeHne JOTIOJTHUTEIILHOM
Hanmonansubsie Mogenu JIATEPATYPOIl.
3 OcHoBHbIE U O630pHas 2 | Tpeaunr 8 | IloaroroBka x
aJIbTepPHATUBHbIE JeKIHS TPEHUHTY.
MCTOYHUKH YHEPTUH. CucremaTu3ars
Jonyctumsle, U3YyYEHHBIX
paspelieHHsbIe, MaTrepuaioB, pabora ¢
ONTUMAJIbHBIE U JIOTIOJTHUTEIBHON
panroOHaIbHBIE JIUTEPaTypPOU.
Harpy3kH U BO3/1€HCTBHS
(HOpMBI U TpeeNbl) B
pecypcocOepexeHun
TOCTHHHYHBIX
npeanpusatiii. Dopmel
KOHCEpBAIIHH,
cOepeKeHHsI U OXpaHbl
pecypcoB. OTX0Hl,
BTOPHUYHOE
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) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

3 _ -

3 q S < S

59 AUMEHOBAHHUE TEM gj 5 gj 8 @)

= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 0 g § S

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

= pabor, cemunapos, CPO | B Z < 5 F w S 5

5 = S = SE| ESEE - | E3

S 5 g = S22 5232 2 g2

= = 6 & = 8|6 EES o |8 FE
PECYpCOTONb30BaHUE H
pecypcocoepexeHue.
MeTton010rHYecKue u
MPAKTUYECKHUE UX
O0COOEHHOCTH.

) VYcroituusoe, Jlexuus- - | KontpoabHasn 6 | CucremaTu3arnms

OTBETCTBEHHOE U o0cyxeHue Touka 1 — U3YyYEHHBIX
HKOJIOTHIHOEPECYPCOTIO TPEeHUHT MaTepHualoB, paboTa C
Jb30BaHUE U omnpeaeeHust JIOTIOJTHUTEIBHON
pecypcocOepexeHue. HArpy30K Ha JTUTEPATYPO.
CucremHbIH 1 pecypchl [ToaroToBka UTOrOBOrO
CUTYaTHUBHBIHA MTOJIXO/IbI MIPOEKTa
B pecypcocOepekeHrH
TOCTHHHYHBIX
IIPEANPUATHIN.
[Tonsrtue u cTpykTypa AkanemMuueckas 2 | Pemenue 6 | CucremaTu3anus
pecypcHOTo JCKIHS THUTIOBBIX M3YUEHHBIX
noreHuaza. Meroauku MPAaKTUYECKUX MaTepHaoB.
OILICHKH PECYPCOB H 3ajad. [ToaroToBKa UTOTOBOTO
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Z:j( pasnena pabort, 1abopaTOpHBIX g é § % s 2 = =
= pabor, cemunapos, CPO | = e 5 % w g 5
) = g g EE| 2498 E < g3
s =l g g ER|l a8 2y o g 2
=) 5 o X a, T o 2 s = A o g
= = 6 & = 8|6 EES o |8 FE
pecypcocOepexeHus B Kontpoabuas MPOEKTa
TOCTHHUYHOM OW3HEece TOYKA 2 —
NpaKkTHYecKas
3a/1a4a 1o
OlIeHKe pecypcoB
U Mep
pecypcocoeprkeH
ust
7 2. HopmaTuBHO- O630pHas 2 | Pa3pabotka 2 | Pabora cKoHcynbpTanT+
NMpPaBoOBbI€ OCHOBBI JEKIHS OTIOPHOM CXEMBI [ToaroToBKa UTOrOBOTO
pecypcocoepexeHust MPOEKTa
3. HopmaruBHOo-1ipaBOBbIE [Tpo6iemHoro 2 | PaGorac
PecypcocOeperaromm | OCHOBBI W3JI0KEHUS JIOTIOJTHUTEIIbHOMN
€ TeXHOJIOTHH U pecypcocOepexeHus JUTEPATypPOH.
WHHOBAIUH. Pecypcocbeperaromme [ToaroToBKa UTOTOBOTO
Kyastypa TEXHOJIOTUH U IIPOEKTA
pecypcocOepe:keHusi | UHHOBALUU B
U PAllHOHAJIBLHOIO TOCTUHUYHOM OHn3Hece.
pecypconoJib3oBanu | Kynbrypa

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTAC TYPVISMA " CEPBUCA» Aucm 10 us 106
< Buner yaeOHBIX 3aHATUH U POPMBI UX IPOBEICHUS
=
5] » =
5 S = S
51 HanmeHnoBanue tem S T 5 a o
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
<
% pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
(@]
T pabor, cemunapos, CPO | = T 5 2 S 5
= 5 R = 4
o = < N B s s H = = < s X
Q = = B v = = g 5 = o = g
= 2 a = S x| =28 5 % o 2 3
S o} o 3 ezl 2 ac i =8 =
= = S = =S| 8 EES Q S E
s1. «3eieHan» pecypcocOepekeHus u
IKOHOMMKA. palroHaIbHOTO
peCypcoIonb30BaHusl.
«3eneHas» 5KOHOMHUKA.

9 4. CyurHocTs 1 Axkangemuyeckas 2 | Monenupyromas 6 | [loaroroBka
Pecypcocoepeskenue | 0COOEHHOCTH JIEKLHUs C urpa MaTepuajIoB U pelIeHue
NPUPOAHBIX pecypcocOepexeHus BHU3yalln3anuen 3aJlaHHBIX  3a7a4 U
pecypcos MIPUPOTHBIX PECYPCOB: 3amanuii. Iloxroroska

aTMoC(epHo- WUTOTOBOIO MPOEKTa
KJIIMMAaTHYECKUX,

oporpapu4eckux,

re0JIOTHYECKUX,

TUAPOJIOTUYECKUX U

OMOJOTUYECKUX

CyIlHOCTh U AxaneMuyeckast 4 IToaroroBka
0COOEHHOCTH JIEKIIMS C MaTepuaioB U pelieHue
pecypcocOepexeHus B BU3yalIu3anuei 3aIaHHBIX ~ 3aJa4d = |
NPUPOIHBIX 3aganui. Iloaroroska
TEPPUTOPHUATBHBIX HUTOTOBOTO MPOEKTA

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTAC TYPVISMA " CEPBUCA» Aucm 11 us 106
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
s o = Qo
54 HaumeHnoBanue tem § % § 2 ©)
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
% pasnena pabort, 1abopaTOpHBIX g é § % = X = =
= pa6or, cemunapos, CPO | = o 52 « S 5
g = g £ S| S5 EE =
g 2 &g 2| ESs¢ o | B¢
= = 6 & =8| 6 EEE o |8 FE
KOMILJIEKCOB U CHCTEM
11 5. CymHocTb Jlexuus ¢ 2 | Keiico 8 | IlogroroBka IOKJIA/IOB,
Pecypcocoepeskenne | 0COOCHHOCTH 3apaHee pabota c
0011eCTBEHHBIX pecypcocOepekeHus 3arIaHUPOBAHHBI JTIOTIOJTHUTEITLHOM
pecypcoB 00I11eCTBEHHBIX MU OIINOKaMH JUTEPATYPOH.
PECYPCOB: KyIbTYPHO- [ToaroToBKa MTOTOBOTO
UCTOPUYECKHX, IIPOEKTa
COLIMANTBHBIX,
9KOHOMHYECKUX (B T.4.
UH(QPaCTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
UH(POPMALMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTHHUYHOM On3Hece
13 6. [IpoctpancTBo u AkaneMuyeckas 2 | IlpocTpaHCTBEHH 4 | CucremaTu3anus
Pecypcocoepe:kenune | reorpaduyeckoe JeKIUs oe M3Y4YEHHBIX
MPOCTPAHCTBEHHBIX | MOJIOKEHUE KaK pecypc, MO/JICJINPOBAHUE. MaTepHuaoB, pabora ¢
pecypcos CYIITHOCTh U KonTpoabHas JIOTTOJTHUTEIIbHOU

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTAC TYPVISMA " CEPBUCA» Aucm 12 uz 106
< UIbl Y4eOHBIX 3aHATUI U (POPMBI UX TIPOBEIACHUS
B yaeb
=
5] . =
5 S = S
154 Haumenosanue tem S T 5 a @)
= HanmenoBanue JIEKIWM, IPAKTUYECKUX = X g = g § 6
<
% pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
(@]
T pabor, cemunapos, CPO | = T 5 2 S 5
= 5 R = 4
o = < = B s s I = S < < X
Q = = B v = = g 5 = o = g
= 2 a = S x| =28 5 % o 2 3
S o} o 3 ezl 2 ac i =8 =
= = S = =S| 8 EES Q S E
0COOEHHOCTH UX TOYKa 3 — KelChl JIUTEPaTypPOU.
cOepexeHus KaKk M0 ONTHMH3AINHT [ToaroroBka UTOroBOroO
pecypca. 3¢ dexTBHOCTH MPOEKTA
[TpocTpaHcTBEHHBIE u
CHCTEMBI U IKOJIOTHYHOCTH
pecypcocOepexeHue. pecypcocdepexe
I'eorpaduueckue u HUS
apXUTEKTYpHO-
TUTAaHUPOBOYHBIE
MOJIXO/IbI B
pecypcocOepekeHI .
13 7. CyurHocTh, PyHKIUH, Jlexuus- 2 | KommokBuym 12 | TloaroToBka K
JHeprocOepexeHHe | UCTOYHUKH, KOH(epeHIHs KOJUIOKBUYMY.
B MoTpeOuTENH, Cucremarmu3anus
npogeccuoHaNILHOI | TPaH3UTEPHI SHEPTUH, M3YyYEHHBIX
U ObITOBOM 0COOEHHOCTH MaTepuaioB, padoTa ¢
AesATeIbHOCTH. HEProcOepexeHHU . JIOTIOJTHUTEIBHON
MeTtoapbl [TpoGnembr JTUTEPATYPOH.
IHeprocoepeskeHnss U | SHEprocOepeKeHus 1 — [ToaroToBKa UTOrOBOTO

© PI'YTUC




iy «POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE CMK PTYTUC
(1 YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

Aucm 13 usz 106

HaunmenoBanue
pasjena

Howmep nenenu cemectpa

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJ. 4acol

dopma
MPOBEACHUS
MPaKTUYECKOTO
3aHATHUS

CPO, akan. yacoB

nposeneHuss CPO

dopma

3HepPro3(pPpeKTUBHOC
TH.

MOJIb30BaHUs. «Y MHBII
JIOM» M 9KO-JOM.
OHeprodpHeKTUBHOCTH
3/1aHUI, COOPYKEHHUI U
000pyT0BaHUs.
NHXUHUPUHT U
MPAKTHKA
sHeprocOepekeHus B
TOCTHHUYHOM OU3HECe
OHeproayaut
TOCTUHUYIHOTO
MPETPHUITHSL.

IIPOEKTa

15 8.
PecypcocOeperarome
e IPOeKTUPOBaHHUe.
Ynpasienue
pecypcocoepexenne
M

CyIHOCTh, IPUHIIMIIBL,
METOMBI M TTOJIXOBI K
pecypcocOeperaroiemy
POSKTHPOBAHUIO HA
MPEITPUATHSIX
TOCTHHHYHOTO CEKTOpa

Jlexunsa-
o0cyxIeHne

IIpoextupoBanue.

3amura
HUTOTOBOT'O
MIPOEKTA.
KonTpouabnas
TOYKa 4 —
KOJUIOKBHYM IO

CucreMaTu3amnus
W3YYCHHBIX
MaTepuaioB, paboTta ¢
JOTIOTHHUTEIIFHOM
JIUTEPaTypOM.
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE CMK PTYTUC
é’ YUYPEXIEHWME BBICILIEI'O OEPA30OBAHVIA
k «POCCUNCKNN TOCYOAPCTBEHHbBIV YHUBEPCUTET
oyl TYPU3MA V1 CEPBUCA» Aucm 14 us 106
< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
=
g = -
5 S = S
8 HanmeHnoBanue tem S z 8 8 o
= HanmenoBanue JIEKIWM, IPAKTUYECKUX = X g = g § 6
% pasnena pabort, 1abopaTOpHBIX g g 5 % = X = =
(@]
= pabor, cemunapos, CPO | = T 52 « S 5
o < 5 E Sl s NS < s K
Q = s = CE| 22¢EE - = 2
= 2 8= 25| &8 %= o 8 g
S 2 o' % SI| 22E&Z = | S8
= = S = =S| 8 EES Q S E
Teme
«JHeprocoepexe
HHE U
3HeproddpdexTn
BHOCTBb»
Hroro 16 18 70
Koncyabranus 2

IIpomexyTouHas aTrecTanms — 2 yaca 3a4et

st 3a04HOi popMBbI 00yUeHHs:

T o HanmenoBanmne HanmenoBanune Tem

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

PrYTvC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE CMK PTYTUC
(1 YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

Aucm 15 usz 106

paszena

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

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJ. 4acol

dopma
MPOBEACHUS
MPaKTUYECKOTO
3aHATHUS

CPO, akan. yacoB

nposeneHuss CPO

dopma

Teoperuko-
MeTOo10J10THYecKHre
OCHOBBI
pecypcocoepexeHust

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

3apyOexHBIN OTBIT
pecypcocOepekeHus.
HarmonansHbeie Moenn

OcHoBHbIE U
albTepHATUBHbBIE
VCTOYHUKU DHEPIHH.
Honyctumsle,

O0630pHas
JICKIIUS

N

CeMuHap-gucoyT

(op]

IloaroroBka K
JIUCKYCCUU

12

CucreMaTuzamnus
H3YYCHHBIX
MaTepuaioB, paboTta ¢
JIOTIOJTHUTEIILHOM

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
(1 YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

iy «POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 16 usz 106

HaunmenoBanue
pasjena

Howmep nenenu cemectpa

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJ. 4acol

dopma

IIPOBCACHUSA

IIPAKTUYCCKOT'O

3aHATUA

CPO, akan. yacoB

nposeneHuss CPO

dopma

pa3peuieHHEbIe,
ONTUMAJIbHBIE U
panmoHaIbHbIC
Harpy3kH U BO3/1€HCTBUS
(HOpMBI U Mpezenbl) B
pecypcocOepexeHun
TOCTHHHYHBIX
npeanpusatiii. Gopmel
KOHCEpBAIIHH,
cOepekeHHsI U OXpaHbl
pecypcoB. OTX0bl,
BTOPUYHOE
pecypcoIronb30BaHue U
pecypcocOepexeHue.
Meronomoruueckue u
NPaKTUYECKHE UX
O0COOEHHOCTH.

YcToiungoe,
OTBETCTBEHHOE U

JIATEPATYPOIl.
KonTpoabHas Touka 1
— TPEHMHT
onpeeIeHust
HArpy30K HA pecypchbl

10

CucreMarusanus
W3YYEHHBIX

© PI'YTUC




®EIEPAJIBHOE TOCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJTBHOE CMK PTYTUC
é’ _ YLIP]E)K):[EHVIE BBICIIETO OBPA30]§AHVIH
% «POCCUNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
PIYTAC TYPVISMA " CEPBUCA» Aucm 17 us 106
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
3 q S < S
59 AUMEHOBAHHUE TEM gj 5 gj 8 @)
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 0 g § S
% pasnena pabort, 1abopaTOpHBIX g é § % = X = =
= pa6or, cemunapos, CPO | = T 5 g 5
o = s = =8l s xE 8 = s =
: g 25 S5 2% =% S | £&
S bt o = 2 Z| 528« = o g
= = 6 & = 8|6 EES o |8 FE
HKOJIOTHIHOEPECYPCOTIO MaTepHualoB, paboTa C
Jb30BaHUE U JIOTIOTHUTEILHOM
pecypcocOepexeHue. JUTEPATYPO.
CucremHslii 1
CUTYaTUBHBIH ITOIXOJIbI
B pecypcocOepekeHrH
TOCTHUHUYIHBIX
MPEANPUATHIA.
[TonsiTvie u CTpyKTypa 10 | Cucremaruzanus
pecypcHOro W3YYCHHBIX
noteHuana. MeToauku MaTepHaloB, paboTa ¢
OLICHKH PECYPCOB U JIOTTOJTHUTEIbHOU
pecypcocOepexxeHus B JUTEPATypPOH.
TOCTHHUYHOM OM3HECe KonTposbHas Touka 2
— MpaKTH4YecKasi
3a/1a4a 10 OlleHKe
pecypcoB U Mep
pecypcocoepe:keHust
HopMmatusHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTHC TYPVISMA " CEPBUCA» Aucm 18 uz 106
< Buner yaeOHBIX 3aHATUH U POPMBI UX IPOBEICHUS
=
8 Il —
b= o = Qo
9] Q = Q
3 HaumeHnoBanue tem S = S 2 o
. =%
= HaumenoBanue KU, IPAKTHYECKUX | = 0 g § O
<
Z:j( pasnena pabort, 1abopaTOpHBIX g é 5 2 = 2 o 2
(@]
= pabor, cemunapos, CPO | - E T o 5 % w S 5
o, = s = E S| s X E S < < K
Q s = CE| S QEE& - s Q
= ) a8 = 5 5| &8 ¥ o a2
3 % o % 8 z| o28&% = o
= = S =S| 8 EES @) S E
NMPaBOBbIE OCHOBBI
pecypcocoepexeHust
Pecypcocoeperarommu | HopmarusHo-11paBoBbIe
€ TeEXHOJIOTHH U OCHOBBI
HHHOBAIMH. pecypcocOepexeHus
KyabTypa Pecypcocbeperaromue
pecypcocOepeseHus1 | TEXHOJIIOTUU U
U PalliOHAJILHOIO WHHOBAIINH B
PecypconoJib30BaHu | TOCTUHUYHOM OM3HEce.
1. «3eieHaA» KynsTypa
IKOHOMMKA pecypcocOepexeHus 1
paMoHaIBEHOTO
pecypcoroyb30BaHusl.
«3eneHas» Y3KOHOMHKA.
Pecypcocoepe:kenne | CymHoCTb 1 10 | PabGora
NPUPOIHBIX 0COOEHHOCTH JIOTIOTHUTEILHOM
pecypcos pecypcocoepexeHus JTUTEPATYPOH.
MPUPOJIHBIX PECYPCOB:
aTMocdepHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 19 uz 106

Howmep nenenu cemectpa

HaunmenoBanue
pasjena

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue
3aHSATHS, aKaJl. 9acol
dopma

MIPOBEICHUS
MPAKTUIECKOTO
3aHATHSA

CPO, akan. yacoB
dopma

nposeneHuss CPO

KIIMMaTHU4Y€CKHUX,
oporpapu4ecKux,
Ire0JIOTHYECKHX,
THUAPOJIOTHYCCKUX U
OHMOJIOTHYECKHUX

CyurHocTs 1
0COOCHHOCTH
pecypcocOepekeHust B
TPUPOIHBIX
TEPPUTOPUATBHBIX
KOMILJIEKCOB U CUCTEM

PecypcocoOepexenne
00111eCTBEHHBIX

pecypcoB

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

8 Pabora
NONOJIHUTEIHLHON
JIATEPATYPOIl.

10 | PabGora
JOIOJHUTEIbHON
JIATEPATYpPOIl.
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTAC TYPVISMA " CEPBUCA» Aucem 20 us 106
< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
=
5] . =
= 3
E 8 = Q
154 Haumenosanue tem S T 5 a @)
= HanmenoBanue JIEKIWM, IPAKTUYECKUX = X g = g § 6
<
% pasnena pabort, 1abopaTOpHBIX g é § 2 = X = =
= pabor, cemunapos, CPO < S - 2 < 5 2 = g 5
& = g = EE| 2498 E < g3
= = a2 g A
= ¥ o = s = o o = O o )
2 5 ° 3 SE 8 aaf X S &
= = S = =S| 8 EES Q S E
UHPPACTPYKTYPHI U
TPYIOBBIX PECYPCOB),
MOJIMTUKO-TIPABOBBIX,
UH(GOPMAaLIMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM On3Hece
Pecypcocoepe:xkenne | IIpoctpancTso u 6 | CucremaTu3anus
NMPOCTPAHCTBEHHBIX | reorpaduueckoe M3YyYEHHBIX
pecypcoB MOJIOKEHHE KaK pecypc, MaTepHaloB, pabora ¢
CYIIHOCTbH U JIOTIOJTHUTEITHHOM
0COOEHHOCTH UX JUTEPATypPOH.

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

KonTpoJsbHas Touka 3
— Kelchbl 110
ONTHMU3ALHH

3¢ PeKTUBHOCTH U
IKOJOTHYHOCTHPeCcype
ocOpe:xxeHHust

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

PIYTAC TYPVISMA " CEPBUCA» Aucm 21 uz 106

< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

3

o aMMCHOBaHHEC TEM S B = 8 2

= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § )

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

i pa6ot, cemunapos, CPO | - = 3 =l § % = % } §

g = 2 2 HELEE S | &%

& & 88 S5 8285 S5 |8E

MIOJIXOJTBI B
pecypcocOepeKeHHH.

Oueprocoepexenne | CymiHOCTb, GYHKIIHH, 2 | KonnokBuym 16 | I[ToaroToBka k
B HUCTOYHUKH, KOJJIOKBHYMY.
npodgeccHoHATbHOM | TOTpeduTENHN, Cucrematuzanus
U OBITOBO TPaH3UTEPbI SHEPTHH, W3YYCHHBIX
AesATeTbHOCTH. 0COOEHHOCTH MaTepuaioB, paboTa ¢
MeToabl IHEPTroCcOEPEIKEHUS. JIOTTOJTHUTEIbHOU
Heprocoepe:kenus u | [IpoGiemMsl JTUTEPATyPOI.
IHeprod(ppeKTHUBHOC | PHEProcOEpeKEHUs U —
TH. MIOJIb30BaHUs. «Y MHBIN

JIOM» M 9KO-JIOM.
OHeproapHeKTUBHOCTh
3J1aHUH, COOPYKEHHUU U
000pyIOBaHUS.
NHXUHUPUHT U
NPaKTHUKA
SHEProcOepeKeHUsI B
TOCTUHUYHOM OH3HECE
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% «POCCUNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
PIYTAC TYPVISMA " CEPBUCA» Aucm 22 uz 106
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OHeproayaut
TOCTUHUYHOTO
TPEIIPUSATHSL.
Pecypcocoeperarome | CyniHOCTb, IPUHIUIIBI, 8 | CucremaTu3arnus
€ MPOeKTHPOBaHHe. | METOJBI U MMOAXObI K U3YyYEHHBIX
YnpasieHue pecypcocOeperaromemy MaTepHualoB, paboTa c
pecypcocOepe:keHre | IPOCKTUPOBAHMIO HA JIOTIOJTHUTEIBHON
M MPEITPUATHSIX JIATEPATYPOIl.
TOCTUHUYHOT'O CEKTOpa KonTpoabHas Touka 4
— KOJUIOKBHYM IO
TeMe
«JHeprocoepexkeHHe H
IHepProdpPeKTUBHOCT
b»
Hroro 4 96
Koncyabranus 2
IIpoMe:xkyTouHasi aTTecTalus — 2 yaca 3a4yeT
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«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 23 uz 102

6. IlepeueHb YyueOHO-METOAMYECKOr0 oOecmedeHUs] I CAMOCTOSITEJIbLHOW PadoThl
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Jljiss caMOCTOSITENTEHOM PabOTHI MO IUCIUIUTHHE 00YYaIONINecs] CMOIB3YIOT CIICAYIONIee
y4eOHO-METOIMUECKOe 00ECTICUCHHE

Jlnist o4HO# popMbI 00yUeHUs

Ne Tema, TpynoemMkocTh B Y4eOHO-MeTONMYeCKOe 00ecTieYeHre
n/n aKaja.4.

1 IIpenmer, 3a1a4u, METOIBI, OcHoOBHas JIUTEpPaTypa
0a30BbIE ITOHATHS U 3HA4YCHUC,
dynxuun pecypcocbepexenus, | 1. boboBuu b. b. Ynpasnenue orxogamu: YuebHoe nocodbue
CBAA3b C IPYTHMU / B.b. BoboBwuu. - 2-¢ 3., ucrp. u joi. - M.: ®opym: HUL]
AUCLHUILTHHAMH, NH®PA-M, 2015. - 104 c.
IaCCHPUKALHA PECYPCOB M | h4- /17 nanium.com/bookread2.php?book=492711
Croco00B pecypcoOepeKeHuUS.
Kamactper pecypcos. aktopsi, | 2- KoHIparses B. B. Opranuzarnys sHeprocoepexeHus
MOJAXOJbI U TIPUHIIUIIBI (3H€pFOM€HCIl>KMeHT). Pemennss 3SCMK-HKMK-HTMK-
pecypcocOeperxkenust 2 EBPA3: Yue6noe nocodue / Ilox pen. Konnparses B.B. -
Haca M.:HUIl UH®PA-M, 2017. - 108 c.

2 3apyGexHbiii onbIT http://znanium.com/bookread2.php?book=599254
pecypcocOepeskeHusI. >
T T—— 3. Mapxouxkwuii, S1.JI. OCHOBBI KOJIOTHU H
Jaca sHeprocOepexeHus [DIeKTpoHHbIN pecypc]: yueb.mocodue.

3 OcHoBHblIe 1 anbTepHaTHBHBIe | MuHCK: Beimsiimas mxkoina, 2014. 287 c.
HCTOYHHKH JHCPTHH. http://znanium.com/bookread2.php?book=509530
gﬁrﬁi;ﬁﬁi ia;gz;ﬂg::;gm 4. OCHOBBI IPUPOJIONIOJIB30BAHUS: YueOHOE mocodue /
HATPY3KH H BOZISHCTRHS N.10O. FpI/IlepLeBa. - M.: HUL] UTH®PA-M, 2014. 336 c.
(HOPMbI W IIpEJIEIbl) B http://znanium.com/bookread2.php?book=459890
pecypcocoepexeHnn JlonoTHUTEIbLHAS JTUTEpPaTypa
FOCTUHUYHBIX [IPEIIPUSITHH.
DOpMBI KOHCEPBALIWH, 1. DHeprocOepekeHUE B HKIIIHIIHO-KOMMYHATBHOM
cOepeKeHns U OXPaHbI xo3siicTBe: YueoHoe nmocobue / B.A. Komkos, H.C.
pecypcos. OTX0/bI, BTOpHIHOE | TyMaxoBa. - 2-¢ u3f. - M.: HUL] UH®PA-M, 2015.
PECYPCOTIOIL3OBAHME I http://znanium.com/catalog.php?bookinfo=411335
pecypcocOepexeHue. )
P —— 2. DKOHOMUKA NPHPO/ONIONb30BAHMS: VYyebHoe nocobue /
MPaKTUIECKHE FX O.C. H_II/IMOBa, H.K. CokonoBckuii. - 2-¢ U3ma. M.: HI/IH
0coGEHHOCTH. 8 4acoB NH®PA-M, 2014. 272 c.

4 Ycroiuusoe, oteeTcTBeHHOE | http://znanium.com/bookread2.php?book=404734
OKOJIOTIMHOCPECYPCOTIONLI0BA | 3~ Meroquueckne  yKa3aHus 0[O  BBIIOJHEHUIO
HHE U pecypcocOepekeHume. . 6
CHCTeMHBIT 1 cHTYaTHBHb CaMOCTOSITENIGHOM pa0OThl CTYACHTOB II0 JIUCIUTUIMHE
TIOIXOIbI B «OCHOBBI 3HEprocoepekeHus: U SHEProdPHEKTUBHOCTH.
pecypcochepexeHnn Crynenueckuit mopran PI'YTuC. http://students.rguts.ru/
FOCTHHMYHBIX NPEANPUITHA. 6 | 4, XpeCTOMaTI/IH (KOHCHCKT neKuHﬁ) 110 JUCHUILINHE
1acoB «OCHOBBI DHEProCcOEpEKEHHs M SHEPTOd()HEKTUBHOCTH.

5 ITonsTue u cTpykTypa < )

Crynenueckuii mopran PI'YTuC. http://students.rguts.ru/

PECYpCHOTO MOTEHIIHAAA.
Meromukn onenku pecypeos u | O- IOl Cubukun, M.IO. Cubunkun.  TexHomorus
pecypcocOepeKeHns B SHEpProcOepeKeHHUs. M.: DopyM, 2010.
TOCTHHHYHOM OH3HECe http://www.znanium.com/bookread.php?book=214732
6 _uacos 6. T.B. AnuapoBa, M.A. Pamesckas, E.J[. CrebyHoBa.

6 HopmarusHo-npaBoBbIE .

DIIeKTPOCHAOKEHUE M DIIEKTPOOOOPYIOBaHUE 3JaHUNA |

OCHOBEHI pecypcocOepeReHus
2 yaca COOPY)KCHI/II/I Vuebnuk. M.: ®opym: HUL[ Uudpa-M, 2012.

7 Pecypcocbeperaromime 416 C.

TCXHOJIOTHH 1 MHHOBAIIMH B
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ooy TYPU3MA V1 CEPBUCA» Auem 24 us 102
TOCTHHHYHOM OH3HECe. http://www.znanium.com/bookread.php?book=326458
Kynbrypa pecypcocbepeenns | 7 A M. Adonun, FO.H. Llaperopomues, A.M. [lerposa

perop POBa,
# PalHORATLHOTO C.A. [llerpoBa. DHeprocOeperarmomme TEXHOJIOTHH B
PECYPCOIIONB30BAHMS. o p ) P P m
«3eIIeHANY SKOHOMHKA. 2 IPOMBIIUIEHHOCTH: Y4ebHoe nocobue. M.: @opym, 2011, -
Jaca 272 C.
8 CyIIHOCTb H 0COOCHHOCTH http://www.znanium.com/bookread.php?book=201749
pecypeochepeserus _ 8. TexHoyOTHSI TBEPABIX OBITOBBIX OTXO/I0B: YueOHuK / JI.51.
MPHPO/UILIX PeCYPCOB: IlIy6oB, M.E. CraBpoBckuii, A.B. Oneiinuk; HIT "YHuxom
AMOChEPHO KMMATINECKITS, | (o F e M.: Asbba-M: HHOPA-M, 2011, - 400 c.: m.
oporpaduyeckux, < T VL TV Vi - - MIL,
re0JIOrHYECKHX, 60x90 1/16. - (TexHonornyeckui CEepBUC).
THJPOJIOTHIECKHX 1 http://znanium.com/catalog.php?bookinfo=229168
Ouonoruyeckux 6 yacos 9.Texnomoruss orxomoB: Yueonuk / JI.A. Illy6o, M.E.
9 CymocTs 1 ocobensocTh CraspoBckuii, A.B. Oneiinnk. - M.: Anb(a-M: THOPA-M,
pecypcoc6epe>1<eHI/m B p . .
B N ——— 2011. - http://znanium.com/catalog.php?bookinfo=231907
KOMIUIEKCOB 1 cucTeM 4 10. Capanua M. A. TloTeHnmas U opraHU3aIUs Pa3BUTHS
Jaca Typusma B Yamyprckoii PecnyOmmke: reorpadudeckuii
10 CymHOCTh 1 0COOCHHOCTH aHamM3 W OlEHKa Ha  0Oase  reorpaduyecKux
pecypcocOepexens MH(POPMALMOHHBIX CHCTeM: MoHorpadus. — Mxesck: W3n-
0O0IIIeCTBEHHBIX PECYPCOB! v o 2011 274 URL:
Ky TbTYPHO-HCTOPHUIECKHX, BO «Y/IMYPTCKHii yHHBEPCHTET, .= c. :
commanbrbix, sxorommaeckux | NttP://elibrary.udsu.ru/xmlui/handle/123456789/7214
(B T.4. UHPPACTPYKTYPHI U Ilepeyens pecypcoB nuHGpOPMALMOHHO-
TPYZIOBBIX PECYPCOB), TeJIeKOMMYHUKAIMOHHOHU ceTH «AHTEepHET»
EEJ&)P(I)T“KO'HP“OBHX’ NHTepHeT-pecypcamu K Kypcy
PMaliMOHHBIX, P 6
TeXHOTOMHIECKHXT B «PecypcocbepeieHnio» MOTYT MOCTYKHTb OIIEKTPOHHDIC
TOCTMHHYHOM OHM3HECe 4 JKypHaJbl, IOPTAJIbl U CAUTHI.
vaca [Topran  mo  »HeprocOepexeHuto  «HeproCoBeT»:
11 Ipocrpanctso n WWW.energosovet.ru
reorpagHaeckoe HoNoKeHue ba3a crnpaBOYHBIX, AHAIUTUYECKHMX W CTATUCTHYCCKUX
Kait pecype, EYIHoeTy 1 MaTepuaioB B obnactu sHeproddpdextuBHoctu «I'MC B
0COOEHHOCTH UX COEPEeIKEHHS p p N
KaK pecypea. obnactu SHeprocOepeKkeHUs U MOBBILIEHUS YHEPTETUYECKOM
IpoctpancTeennbie cuctemsl n | 3G dHEKTHBHOCTHY: QiSee.ru
pecypcocoeperxenue. [Topran  «3uepro.ru» -  DHeprodPpGeKTUBHOCTH H
Teorpairaeckue u sHeprocoepexenue: portal-energo.ru
APXUTCKTYPHO-TIJIAHUPOBOYHBIC WWW knl afund ru
IOAXOMbI B e 9 )
pecypcocOepexxenun. 8 bibl |OFIUb-rU
4acoB bookfi.org
12 CyuHocTb, GyHKIUH, www.kniga-s.ru

HUCTOYHHUKH, TOTPEOUTEIH,
TPaH3UTEPHI SHEPTHH,
0COOEHHOCTH
sHeprocoepexenus. [Ipodaemsl
9HEprocOepeKeHUsS 1 —
MMOJIB30BaHUSA. «YMHBIN JJOM» U
JKO-JIOM.
OHepro3¢peKTHBHOCTH
3aHUH, COOPYXKEHUN U
o0opynoBanus. UHXUHUPHHT B
TOCTUHUYHOM Ou3HECe
DHeproayauT rOCTHHUIHOTO
npennpusaTus. 12 qacos
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www.turbooks.ru
www.biznesbooks.com

[Topran  mo  sHeprocOepexeHUIo
www.energosovet.ru

baza cnpaBOYHBIX, AHAIMUTUYECKUX M CTATHCTUYECKUX
MaTepuaioB B obnactu sHeproddpdextuBHoctu «IMC B
001acTH 3HEprocOepeKeHNs U MOBBIICHHS SHEPreTUYECKON
3¢ GEeKTUBHOCTHY: (iSEE.ru

[Topran  «3BHepro.ru» -  DHeprodp@ekTUBHOCTH U
sHeprocoepexenue: portal-energo.ru

«QneproCoBer»:



http://www.znanium.com/bookread.php?book=326458
http://www.znanium.com/bookread.php?book=201749
http://znanium.com/catalog.php?bookinfo=229168
http://znanium.com/catalog.php?bookinfo=231907
http://elibrary.udsu.ru/xmlui/handle/123456789/7214

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 25 uz 102

CyIIHOCTh, NPUHIHUIIG,
METOJIBI ¥ IOAXOMIBI K
pecypcocOeperaromemy
MPOEKTUPOBAHUIO Ha
HPEANPUATHAX TOCTHHHIHOTO
CeKTopa 8 yacoB

Jiist 3a0uHOM (opMBI O0YUEHHUS

Ne Tema, TPy10eMKOCTH B Y4eOHO-MeTOAMYECKOE 00ecTieueHHe
n/n aKaa.4.
1 Ipenmer, 3a1a4u, METOBL, OcHoBHAas JUTEpPaTypa
0a30BBIE OHATHS U 3HA4YCHHUC,
dyHKIIIE pecypcocbepekens, 1. bo6oBuu b. b. Ynpasnenue orxomamu: YaeOHoe
CBA3b C APYrUMH AUCHHMIIMHAMY, | Tiocobue / b.b. BoboBuy. - 2-e u3n., ucrp. u joi. - M.:
zﬁz‘é?é%’;‘;?é% f:ggﬁ;;gﬂig Dopym: HI_/IU, NHOPA-M, 2015. - 104 c.
' http://znanium.com/bookread2.php?book=492711
Kanactpsl pecypcoB. daktopsl,
TIOIXO/TBI 1 TIPHHIIATIBL 2. Konzparses B. B. Opranu3zanus sHeprocoepexeHus
pecypcocbeperkenns 6 (anepromenemxment). Pemenuns 3CMK-HKMK-HTMK-
4acOB EBPA3: Yue6noe nocobue / [Tox pen. Konapartses B.B. -
2 OCHOBHBIE U aJTbTEPHATUBHBIC M.:HUL] UH®PA-M, 2017. - 108 c.
MCTOUHHMKH SHEPTHH. http://znanium.com/bookread2.php?book=599254
JlomycTumble, paspeleHHbe, 3. Mapxoukwuii, 51.JI. OCHOBBI 3KOJIOTHH H
ONITUMAJIBHBIC U pallUOHAJIbHBIC o .
N sHeprocOepekeHus [ DNeKTPOHHBIN pecypc]:
HArpys3kKku 1 BO3ACUCTBUA (HOpMBI o
W IpeJIEBI) B yde0.nocobue. Munck: Bemmmoiimas mkona, 2014. 287 c.
pecypcocbepeskeHHH http://znanium.com/bookread?.php?book=509530
TOCTMHUYHBIX MPEATPUATHIA. 4. OCHOBBI IPUPOJIOTIONIL30BaHUS: Y ueObHOe mocodue /
DopME KOHCEPEALIH, N.IO. I'puropsesa. - M.: HULI MTH®PA-M, 2014. 336 c.
2363;;1:,?}1;:0&?55: PLPECYPEOB- | http://znanium.com/bookread2.php?book=459890
pecypcoimﬂwomme " JlonoTHUTEIbLHAS JTUTEpPaTypa
pecypcoc6epe>1<eHHe. 1 6 _
. DHeprocoepeXeHre B KIIUITHO-KOMMYHATbHOM
Merononoruyeckue u .
npakTHueCKUe HX ocobennocTn, | XO3THCTBE: Y2qe6Hoe nocobue / B.A. Komxkos, H.C.
12 yacoB Tumaxosa. - 2-e uzn. - M.: HULl UTH®PA-M, 2015.
4 Y CTOHUYHNBOE, OTBETCTBEHHOE U http://znanium.com/catalog.php?bookinfo=411335
IKOJIOTHYHOEPECYpCononb3oBane | 2. JKOHOMHKA MPUPOIONONb30BaHus: YuebHoe nocobue /
u pecypcocbepesxkenue. O.C. llInmoga, H.K. CokonoBckuii. - 2-¢ uza. M.: HUL]
CHCTEeMHBIH U CUTYaTUBHBIN HUH®PA-M. 2014. 272 ¢
MOJIXOIBI B PECYPCOCOEPEIKEHUH ) . ) ) _
roctimmHpx npenpusmait, 10 | NitP://znanium.com/bookread2.php?book=404734
qacoB 3. Meroauyeckue  yKazaHUs [0  BBITOJHCHHIO
5 TloHsATHE M CTPYKTYpa PECYpCHOTO | CAMOCTOSITEIHHOW pabOThl CTYACHTOB IO JTUCIUIIINHE
norenmyana. MeTosukn oueHkn | «OCHOBBI YHEProCOEPEKEHUs U SHEPTOIYPEKTUBHOCTI.
PECYPCOB H pecypeocGepeeiti B | Cryniepyeckuii mopran PIY TuC. http://students.rguts.ru/
TOCTHHUYHOM OM3HECE o
10 4acos 4. XpecromaTus (KOHCIIEKT JIEKIIUI ) MO JUCLHUILIIMHE
8 CYIHOCTS H 0COGEHHOCTH «OCHOBBI SHEPTrOCOEPEKEHUS U IHEPTOIPHEKTUBHOCTI.
pecypcocGepesenns npuponusix | CTymendeckuit nopran PI'YTuC. http://students.rguts.ru/
pecypcoB: aTMochepHo- 5. 0. Cubuxkun, M.JO. Cubuxkun. TexHomorus
K”“Maquec“”x’ SHEProcOepeKeHHsl. M.: dopym, 2010.
OPOTPABHUCCICILY, FEOTOTHACCIIR | http://www.znanium.com/bookread.php?book=214732
TUAPOJOTHYCCKUX 1
Gromorndecknx 10 4acos 6. T.B. AnuapoBa, M.A. Pamesckas, E./[. CrebyHoga.
9 CyIIHOCTb M 0OCOOEHHOCTH DnekTpocHaOXKeHHUEe M AJIEKTPOOOOpyNOBaHUE 3JaHUU U

pecypcocOepexeHus B
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- TYPU3MA V1 CEPBUCA» Aucm 26 us 102
TIPUPOJIHBIX TEPPUTOPHATLHBIX coopyxenwmii: YueOHuk. M.: ®opym: HUI Hudpa-M,
KOMIIJIEKCOB M CHCTEM 8 2012. 416 c.
1acos http://www.znanium. com/bookread php?book=326458

10 CymurHoCTh 1 0COOEHHOCTH

pecypcocOepexeHus
0OIIECTBEHHBIX PECYPCOB:
KyJbTYPHO-HCTOPHUYCCKHX,
COLIMAJIBHBIX, JKOHOMHYECKUX (B
T.4. HHQPACTPYKTYPHI ¥ TPYIOBBIX
pecypcoB), MOJIIUTUKO-TIPABOBEIX,
nH(pOpPMaLMOHHBIX,
TEXHOJIOTUYECKIXH B
TOCTHHUYHOM OM3HECe 10
94acoB

11

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

12

CyiHoCTh, GYHKIMU, HICTOYHHUKH,
MOTPEOUTETH, TPAH3UTEPHI
SHEPTHH, 0COOCHHOCTH
sHeprocoepexenus. [IpobireMsr
9HEProcOepeKeHHS U —
10JIb30BaHUA. «YMHBIN 10M» U
9KO-7I0M. DHEpro3hHeKTHBHOCTH
3/1aHUH, COOPYKEHUU U
o00opymoBanus. MHXHUHAPHUHT B
TOCTHHUYHOM OH3HECe
DHeproayauT roCTHHUYHOTO
npeanpusTus. 16 gacos

13

CylIHOCTb, NPUHIIUIIBI, METOJIBI 1
TOJIXOBI K
pecypcocbeperaromemy
NPOCKTUPOBAHHMIO HA
MPEANIPUSTHAX TOCTUHUYHOTO
cexTopa 8 yacoB

7. AM. Adonun, I0.H. Haperoponues, A.M. Ilerposa,
C.A. TIlerpoBa. DHeprocOeperaromme TEXHOJIOTHH B
HpOMbIH_IJ'ICHHOCTI/IZ YuebHoe mocodue. M.: ®opym, 2011,
272 c.
http [Iwww.znanium.com/bookread.php?book=201749
8. TexHomOrHsl TBEPJBIX OBITOBBIX OTXOJOB: YUEOHHUK /
JL.A. ly6os, M.E. CraBpoBckuii, A.B. Oneitnuk; HII
"Vuauxom Cepsuc". - M.: Ansdpa-M: UHOPA-M, 2011. -
400 c.: nn.; 60x90 1/16. - (TexHOIOTMYECKUI CEPBHUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnomnorust orxonoB: Yueonuk / JI.S. Illy6os, M.E.
CraBpoBckuit, A.B. Oneitnuk. - M.: Anbdpa-M: UHDOPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanya M. A. IloTeHnman u opraHu3anusi pa3BUTHUS
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ITopran

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

DHeprodpHeKTUBHOCT U

7. @OHI OLEHOYHBIX CPeICTB /JIs NMPOBedeHUs] TeKylleil U MPOMEeKYTOUYHOH aTTecTaluu
00y4YaIUXCs M0 JUCHUILIMHE (MOIYJIIO)

7.1. IlepedyeHb KOMIIETEHIHH € YKa3aHHeM

0CBOEHHs1 00Pa30BaTeJIbHOI MPOrpaMMbl

3TanoB HUX (opMHUpPOBaHUS B Mpolecce

Ne MNupexe Conepxanue Pasznen B pesyinbraTe usyueHus pasziena JUCLHUILIUHEL,
I KOMIIE- KOMIIETCHIIUU JUCUUILINHBL, obecrieunBaroniero GopMHUpOBaHUE KOMIIETCHINH (WX €¢
TEHIIUU (wmn ee yacTH) obecreynBaroIy 9acTH) 0OYUAIOMIHICS TOJDKEH:
WU 5Tallbl 3HATh YMETh BJIaACTh
thopmupoBanue
KOMIICTCHIIU
(wn ee JacTH)
1 |HOKYB- | Pa3zpabareiBact | Bee Gmoku OCHOBHBIE H | NMPHUMEHSTH -
1.2 TOCTUHUYHbBIC nepeoBbie WHHOBAIIMOHHbIC | METOJIaMH
MIPOJTYKTHI TEXHOJIOTMH | TpeOOBaHHUS 10 | pecypcoch
TYPHUCTCKO- pecypcocdep | pecypcocbepexe | epeKeHus,
TOCTHHHYHBIX €KEHHUS HUTO MpU | HaBBIKAMU
KOMILIEKCOB Ha TOCTHHUYHBI | pa3paboTKe MOUCKa |
OCHOBE X HOBBIX MIpUMEHEH
COBPEMEHHBIX NPEANPUATH | TOCTUHHUYHBIX ust
TEXHOJIOTHUH, B , NIPOAYKTOB WHHOBAIU
TOM YHCIIe pOLIETypbI OHHBIX
pecypcocbepera SHEPToayauT pecypcoch
170011170 a eperaroiu
MIPEANPUITH X
71 cdepsl TEXHOJIOTH
TOCTETIPUUMC i B chepe
TBa u roCTENpun
00I111eCTBEHH MCTBA W
OTO TTUTAHUS o01iecTBe
HHOTO
MMUTaHUS

7.2. Onucanue nokasarejed 1 KpUTEPHeB OLCHNBAHUS KOMIIETEHIIMI HA pa3HbIX 3Tanax
X (pOpMHPOBAHHUS, ONIMCAHME IIKAJ OLICHUBAHUA

PesyabTaT 00y4enus mo Iloxka3artensn Kpurepuii JTan ocBOeHHUS
AUCIIUIIJINHE OICHUBAHUSA OICHUBAHUSA KOMIICTCHIIUH
3HaHUe OCHOBHBIX U Pemenue 3HaHNWE OCHOBHBIX U PazpabatbiBaeT
TNEPEeIOBBIX TEXHONOTHH | MPAKTHUCCKUX TepeI0BhIX TOCTHHUYHBIC
pecypcocbepexenus 3a/laHu, TEXHOJIOTHiA HPOIYKTBI
TOCTHHUYHBIX Tectuposanme, pecypcocOepekeHrsl | TYpUCTCKO-
IPENPUTHI, PeTIeHHe TOCTMHHUYHBIX TOCTMHHUYHBIX
CUTYyallUOHHBIX o
MPOLETYPhI 3anad, perieHue MPEANTPUITHH, KOMIUIEKCOB Ha OCHOBE
SHEproayauTa KeficOBBIX 3aanmii, | NPOLCIYPBI COBPEMEHHBIX
IPEANPUATHI ChephI KOJTOKBUYM, 3Heproayaura TEXHOJIOTHI1, B TOM
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FOCTEIPUUMCTBA U OrtBeThl HA NpeanpusaTiii chepsl | ducie
00IIeCTBEHHOTO IMCHbMCHHBIC TOCTEIIPUUMCTBA U pecypcocOeperarmmux
UTAHUS . 3afiaHns OO0IIECTBEHHOTO
YMeHue npuMeHsITh IIUTaHUS .

WHHOBAIIMOHHBIE YMeHue npuMeHsTh
TpeOOoBaHUs 1O MHHOBAIIMOHHBIE
pecypcocOepekeHUI0 TpeOOBaHUS 11O
pU pa3paboTKe HOBBIX pecypcocOepexeHnIo
TOCTUHUYHBIX IpH pazpadboTke
IIPOJYKTOB HOBBIX TOCTHHHYHBIX
Bianenne meronamu IIPOJTYKTOB
pecypcocOepexeHus, Bnagenue meronamu
HaBbIKaMU TOKCKA U pecypcocbepexeHus,
IIPUMEHEHHUS HaBbIKaMU IOUCKA U
MHHOBAIIMOHHBIX IPUMEHEHUS
pecypcocOeperaronux VMHHOBAIlMOHHBIX
TEXHOJIOTHI B cdepe pecypcocoeperaronmx
roCcTeNpUUMCTBA U TEXHOJIOTHI B cdepe
0OLIECTBEHHOI'O rocTenpUUMCTBA U
IIUTaHWS 0O0I1IECTBEHHOTO
HUTaHUS

KpHTele/l M IIKAJIa OlleHUBAHMSI OCBOEHHS 3TANOB KOMIIETEHIIUI Ha HpOMeHCYTO‘{HOﬁ

aTTeCTallun

Jlna onucaHus moka3aTeleld 1 KpUTEpHeB OIICHUBAHMS KOMIIETCHIIMN Ha pa3HBIX dTarax
nux q)OpMI/IpOBaHI/Iﬂ o AVCHUILUIMHE W OIMMCAHUA IIKaJl OUCHHWBAHUSA IPUMCHSACTCIA eI[HHBIfI
nonaxon B dopmate BPT, koTopas npenycMaTpuBaeT eIMHbIE YCIOBUS KOHTPOJISL.

Jlj1g OLIEHKH y4eOHBIX JOCTHXKEHUI 00Yy4aroInXCsl UCIOJIb3yeTCsl 0allIbHO-PEUTHHIOBAs
TEXHOJIOTHS, KOTOpasi OCHOBaHA Ha €JUHBIX TPEOOBAHHSIX K CTyJAEHTaM, MPEANoNaralmlilux B
nmponecce M3ydCHHd AUCHUILIMHBI MPOXOKICHUC (1)I/IKCI/IpOBaHHOFO KOJIM4YeCcTBa MepoanﬂTHﬁ
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH.

BamibHO-peUTHHTOBAsT TEXHOJIOTUSI OIICHKH YCIIEBAEMOCTH CTYACHTOB Oa3upyeTcs Ha
CIEIYIOIIUX MPUHITUTIAX:

* peayM3anil  KOMIIETEHTHOCTHOTO TIOAXOJa K pe3ysibTaTaM OOYYeHHss B 00pa3oBaTeIbHOM
npoiiecce;

* MIHIMBUyaJIN3aluu 00y4YeHUS;

* MOJYJBHOM MPHUHIIUIIE CTPYKTYPUPOBAHMS YI€OHOTO MpoIiecca;

* BApUATUBHOCTHU ()OPM KOHTPOJISI M THOKOW MOJICNIN OIIEHUBAHUS yCIIEBAEMOCTH CTYICHTOB;

* OTKPBITOCTH MPOLIETYP KOHTPOJIS U Pe3yIbTaTOB OLIEHKH TEKYIIEH YCIIeBaeMOCTH CTYACHTOB;

* @IMHCTBa TpeOOBaHMM, MPENbABISAEMBIX K pabOTe CTYAEHTOB B XOJI€ OCBOEHHUS IMPOTPAMMBI
JUCITUTLIIAHBI,

* CTpOTOM COOJTIOTICHIH
00pa3oBaTeNLHOTO MpoIiecca.

BaJIHBHO-peI)’ITHHFOBaﬂ CUCTEMA NpCAHA3HAYCHA JIA IMOBBIIICHHUA MOTHBALlUU y‘Ie6HOI>'I
ACATCIIBHOCTH CTYACHTOB, IS OGBGKTHBHOCTI/I h  JOCTOBCPHOCTH OLCHKH YpPOBHA HX
MOJTOTOBKM M HCIIONB3YEeTCS B KAueCTBE OJHOTO W3 D3JEMEHTOB YIPABIICHUS y4eOHBIM
nporeccoM B yHuUBepcutere. [lomydeHue OamioB MO3BOJISET CTYACHTAM YETKO MOHUMATh

HCIIOJIHATEIHCKOM JAUCITUITIIMHBI BCEMHU Y4aCTHUKaMH
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MECXaHU3M q)OpMI/IpOBaHI/ISI OLICHKHU IO AUCHUIINIMHE, YTO HCKIIOYUT KOH(bJ'II/IKTHBIe CHUTyalluu
Opyd TOJTYYEHHH WTOTOBOH OIIGHKH; OCO3HAaBaTh HEOOXOAMMOCTh CHUCTEMAaTH4YeCKOW W
peryisipHoil pa®OThl 10 YCBOEHHMIO Y4eOHOro MaTepuana; CTUMYJIHPOBAaTh CAMOPA3BUTUE U
camMo00pa3oBaHHe.

PeliTiHrOBast OlIEHKA CTYJCHTOB IO JUCUUIUIMHE onpenesnseTcs no 100-6amibHoi mkane
B cemectpe. Pacmpenenenune 0ayuioB pPEHTHHTOBOM OLGHKH MEXAy BHUAAMH KOHTPOJII
YCTaHaBJIMBAETCA B CIEIYIOLIEM COOTHOIIEHHUH:

- mocetnieHue y4eOHbIxX 3ansatuii (max 30 6amion)
- TEKYIIUH KOHTPOJIb ycrieBaeMocTy (max 70 6ajioB), B TOM YHCIIE:
1 3amanue Tekymero KoHTposs (max 10 6amioB)
2 3ajaHue TeKyiero KouTposs (max 10 6amioB) max
3 3aymanue TeKymniero KoHTpoiist (max 10 6amion) 100 6ani0B
4 3aaHue TEKyIIero KOHTPojs (max 35 6aisioB)
OOHYCHBIC PEHTHHTOBBIC OAJLTBI 32 AKTUBHOCTh HA 3aHSATHUSAX 110
uToram ceMmectpa (max 5 6amioB)

[Tocemenne Jneknuii (32 HUCKIFOYEHUEM IOTOYHBIX) M MPAKTHYSCKUX 3aHSATHHA
OLICHUBACTCS HAKOMHTEIBHO CIEAYIOIIUM O00pa3oM: MaKCHMajJbHOE KOJMYECTBO OalioB,
OTBOJMMBIX Ha y4eT mnoceniaeMoctd (30 0OayuioB), AETUTCS Ha KOJIMYECTBO JIEKIUH (3a
HUCKIIFOYCHUEM HOTO‘-IHI)IX) N MMPAKTUYICCKUX 3aHATUHU 110 JUCHUITIINHE. HonyquHoe 3HAUYCHUC
ompezenseT KOJIUYECTBO 0allJIOB, HAOMPAEMBIX CTYACHTOM 3a MOCEUIEHUE OJHOTO 3aHSTHS.

OHCHKa YCIIEBACMOCTHU BBICTABJIACTCA 34 BBINIOJIHCHUC 3aHaHHﬁ TCKYHIETO KOHTPOJIA I10
mucrurinHe. Becero B cemectpe 4 MeEpOmpHSITHS TEKYIIETO KOHTPOINs (4 «KOHTPOJBHBIX
TOLIKI/I»), IPpHUYEM BBIITOJTHCHHUEC BCCX 4 Sa)IaHI/Iﬁ TCKYHIETO KOHTPOJA SABJIACTCA 00s13aTeIbHBIM
JUTSI CTY/ICHTA.

PGSYJ'II)TaTI)I TCKYIICTO KOHTPOJIA YCICBACMOCTH YUYHUTBHIBAIOTCA IIPU BBICTABJICHUHA
OIICHKH B X0JI€ TPOMEXKYTOUHOM aTTeCTaIl1H.

Jns momycka K MPOMEXKYTOUHOM aTTecTalli OOYyYarolIUuiCs JOHKEH BBITIOJIHUTH BCE
MEPOMPUITHS TEKYIIEr0 KOHTPOISA MO AUCHUIUIMHE (HE MMETh 3a/JI0JDKEHHOCTEH MO TeKYIIeH
KOHTPOJIIO YCIIEBAEMOCTH) U HAOpaTh B OOIIEH CIOKHOCTH HE MeHee 51 Oarra.

[lepeBon pEeHTHHrOBBIX OalloB B MTOTOBYIHO S5 — OalUIbHYIO IIKAIy OICHKY

OCYIIECTBIISIETCS B COOTBETCTBUU C TAOJIHIICH.
bamnner ABTOMAaTHYECKAS OIIEHKA banner | baniast Oo6mas
3a 3a 3a cymma | Mtorosas onieHka
ceMecTp 3AHCT | K3AMCH 3a4eT | PK3aMeH | OaioB
90-100* | 3aget | 5 (OTIMYHO) - - 90-100 | 5 (oTmuHO)
71-89* | 3auer | 4 (xopo10) - 0-20 géjgo g Eziﬁgggg)

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

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

He3auer

* IIpH YCJIOBUH BBIITOJIHCHHUSA BCCX Sa[[aHI/Iﬁ TCKYLICTO KOHTPOJIA YCIICBACMOCTU
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Buabl cpeacTB onleHMBaHMS, IPUMEHsIEeMbIX NPH NPOBEJACHUM TEKYLIEero KOHTPOJIs
U IIKAJbl OLEHKH YPOBHSI 3HAHMIi, YMEHHIl U HABBIKOB NPH BBINOJHEHHH OTAEJIbHBIX
(hopM TekyLIero KOHTPOJIst

Cpeocmeo oyenusanus — KoJITOKBUYM

IlIkasa oeHKHN YPOBHS 3HAHMI, YMEHUI M HABBIKOB

one Kpurtepun ouenunBanust Iloka3zaTresin oeHMBAHUS
HKAa
— IIOJIHO PacKpbITO - Obyuaromuiics
coJepKaHue MaTepuaa; IOKAa3bIBACT BCECTOPOHHHUE Hu
- MaTepuan U3JI0KEH | TTyOOKMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuaa,
IOCJIEIOBATEIILHOCTH, - YBEPEHHO
- IPOAEMOHCTPUPOBAHO OpPHEHTHUPYETCA POOJIEMHBIX
CUCTEMHOE u riryookoe 3HAHHUE | CUTyalusIX;
IIPOrpaMMHOI0 MaTepHaia; - JEMOHCTPUPYET
- OKa3aHo yMEHUue CIIOCOOHOCTH IIPUMEHATH
WILTFOCTPUPOBATH TeopeThUYecKue | TCOPETUYCCKUEC 3HAHMS I aHaIu3a
MOJIOKCHHMSI KOHKPETHBIMH  NPUMEpaMH, | IPAKTUYECKUX CHUTYyaluH, JelaTh
MIPUMEHATH UX B HOBOH CUTYallUU; IIPAaBWJIBHBIE BBIBOJBI, IIPOSABIISIET
— POAEMOHCTPUPOBAHO TBOPUYCCKHUC CIIOCOOHOCTH B
YCBOCHHE panee W3y4YEHHBIX | IOHUMAHWH, H3JI0KCHUU "
«5», COIMYTCTBYIOIINX BOIIPOCOB, HUCIIOJIB30OBAHUHN mporpaMMHOro
9-10 6amios | CPOPMHPOBAHHOCTh " YCTOWUYMBOCTh | MaTepuraa,
KOMIIETECHIIM, YMEHUN U HABBIKOB; - MOATBEPKIAAET
- OTBET npo3Bydaj | IOJTHOE OCBOCHHE KOMIIETEHITUH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- IIPOJAEMOHCTPHUPOBaHA
CIIOCOOHOCTH TBOPYECKU MPUMEHATD
3HAHUE TEOpUHU K peLeHnro
npodeccCHOHANBHBIX 3a]1a4;
- JONYyIIEHBI OJHAa — JIBE
HETOYHOCTH npu OCBEILICHUH
BTOPOCTEINEHHBIX  BOIIPOCOB, KOTOpEIE
HCIIPABIIIOTCS 110 3aMEYaHUTO
- BOIIPOCEHI U3JIarar0TCs - oOyuaroruiics
CUCTEMATU3UPOBAHO U MOCJIEAOBATEIBHO; MOKa3bIBACT MIOJTHOE
- MIPOAEMOHCTPUPOBAHO 3HAHUETIPOTPAaMMHOI'0  Marepuala,
yYMEHHE aHaJIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM HUIOIIOJHUTEILHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y I0KA3aTeJIbHbINA XapakKkTep; - JaeT IOJIHbIE OTBETHI
- OTBET  YJOBJETBOpSET B | HA TEOPETHUUYECKUE BOMPOCHI ounera
OCHOBHOM TpeOOBaHUSAM Ha OIIEHKY «5», HO | H JOIOJIHUTCIILHBIC BOIIPOCHI,
«», IIpX 3TOM UMEET OAUH U3 HENOCTATKOB: JoITycKas HEKOTOPbIE HETOYHOCTH;
7-8 bannos - a) B U3I0KCHUU JOIYIIEHBI - IPaBUIILHO
HeOobpIIMe TPOOENbl, HE WCKA3WBIIUE | IPUMEHSET TEOPETUUECKHE
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COJIep>KaHue OTBETA;
0) IomyIieHbl OJWH — JIBa
HEJ0YeTa TPU OCBEIIEHUU OCHOBHOTO
COJICp)KaHUsl OTBETa, HCIIPABJIICHHBIC I10
3aMEUYaHUIO TPETo1aBaTels;

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

MOJIOKEHHUS K OLIEHKE MPaKTUYECKUX
CUTYallU;
- JEMOHCTPUPYET
YPOBEHb OCBOEHUS
51 B LIEJIOM
OCBOEHHE

IIPEyCMOTPEHHBIX

XOPOILIUMA
Marepuaia
HNOATBEPKIAET
KOMIICTCHITHH,
MIPOTrpaMMoOit

«3»,
5-6 6ayuoB

HETIOJIHO
HETIOCIIeI0BATELHO
coZiep)KaHue MaTepuana,
o01ee MOHUMAaHUE BOIIpOCa u
MIPOAEMOHCTPHUPOBAHBI yYMEHHUS,
JOCTAaTOYHBIC ISl JAIbHEHIEr0 yCBOCHUS
MarepHaa,

WIH
PacKpbITO
HO II0Ka3aHO

YCBOEHBI OCHOBHBIC
KaTeropu IO paccMaTpuBaeMOMY H
JIOTIOJTHUTEIbHBIM BOIIPOCAM;

MMEJIUCh 3aTPYAHEHUS WU
JIOMYIIEHbl  OMMOKM B  ONpeAeNeHUN
MOHSTUH, HWCIOJIb30BAHUH TEPMHUHOJIOTHH,
HCIIPABJICHHBIE rnocie HECKOIBKHX
HABOJSIIUX BOIIPOCOB;

P  HENOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBICHA
HEJOCTaTOYHAs c(hOopMUPOBAHHOCTH
KOMIICTCHIIUM, YMEHMH U  HaBBIKOB,
CTYICHT HE MOXET NMPUMEHUTH TEOPUIO B
HOBOW CUTYallUU;

MPOAEMOHCTPUPOBAHO
YCBOECHHME OCHOBHOM JIMTEPATYPhI

- oOyuaroruiics
MOKa3bIBaCT 3HAHHE OCHOBHOTO
MmaTepuana B o0beMme,
HEOOXOOUMOM JUISl  IPEACTOALIEH
npohecCuOHANBHON NesTeNbHOCTH;
npu OTBETE Ha
BOIIPOCHI owmiera u
JOTIOTHUTEJIbHBIE ~ BOINPOCHI  HE
JOTMyCKaeT TrpyObIX OMIMOOK, HO
UCTIBITHIBACT 3aTpyIHEHUs B
II0CJIEI0BATEIBHOCTH ux
U3JI0KEHNUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTH
NPUMEHATh TEOPETHUUYECKUE 3HAHMS
IE aHanamn3a MPaKTUYECKUX
CUTYaLNI;

— MOATBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPEAYCMOTPEHHBIX TPOTrPaMMON Ha

MUHUMAJIBHO JOITYCTUMOM YPOBHC

«2»
1-4 6anna

HE  PACKpBITO  OCHOBHOE
coiepkaHne y9eOHOro MaTepuana;
OOHapy>KEHO HE3HAHUE WM
HeMOHUMaHue OoJbilell WM Haubosee
BaYKHOM yacTH yueOHOro MaTepHarna;
JOMYyIIeHbl  OWIMOKH B
OTIpeIeIeHu U MIOHSATHH, npu
WCTIOJIb30BAaHUU TEPMHHOJIOTHH, KOTOPBIC
HE  MCIpaBlIEHBl  TOCIE  HECKOJIbKUX
HABOJISIIIIUX BOIIPOCOB.

HE c(OpMHPOBAHBI
KOMIIETEHIMH, YMEHHS U HaBBIKH.

oOyyJaromuiics uMeer

CYLIECTBEHHBbIE MPOOENbl B 3HAHUAX

OCHOBHOT'O y4yeOHOro mMarepuaia 1o

JVCIIATUTHHE;

croco0eH
u

HE

apryMEHTHPOBAHO
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararsb,
JIONyCKaeT rpyOble  OMMUOKH B
OTBETaX, HEMPABHIBHO OTBEYAET Ha
3aJaBaeMble BOIIPOCHI WIn
3aTPYAHSETCS C OTBETOM;

HE MOJITBEPKIACT
OCBOCHHE KOMIIETCHITUH,
PEAYCMOTPEHHBIX TPOTPaMMOit
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PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PI'YTHUC
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Aucm 32 uz 102

TYPU3MA 1 CEPBVICA»

Cpeocmeo oyenusanus — Kelicol

Illkana oOWEeHKH YPOBHS 3HAHMH, YMEHMH ¥ HABBIKOB IIPM pelIeHMH KelcoB
(cUTyauMOHHBIX 3a/1a4)
Ipenen 30 MuH.
AJUTEJbHOCTH
KOHTPOJIs1
Kpurepun — ObUI0 CPOPMYNIMPOBAHO M NPOAHANHUZUPOBAHO OOJBIINHCTBO
OLIeHKH npobJeM, 3aJI0’KeHHBIX B Kelice (3aaade);
— OBUTH NPOAEMOHCTPUPOBAHBI aJCKBATHBIC aHATUTHYECKUE METOABI
mpu paboTe ¢ HHPOpMaIHEH;
— 6I)IJII/I HCIIOJIB30BaHbl OOIIOJHUTCIIbBHBIC HWCTOYHUKHU I/IH(bOpMaHI/II/I
JUTSI pelieHus Keiica(3amaan);
— OBLTH BBITIOJIHEHBI BCE HEOOXOIMMBIE PACUETHI;
— IIOATOTOBJICHHBIC B Xoae PCHICHUA Keiica AOKYMCHTBI
COOTBETCTBYIOT TPEOOBAHUSIM K HUM IO CMBICITY U COJICPIKAHHUIO;
— BBIBOJIBI 00OCHOBAHBI, apPT'yMEHTHI BECOMBI,
— CHACJIaHBbI CO6CTBCHHI)I€ BbIBOABI, KOTOPBIC OTIWYAOT AOaHHOC
peuleHue Keca oT JpYrUX PeLeHUH
Iloxa3zaresn max 10 Gamnos
OLIEHKHU
«5», ecmm (9 — TIOJIHBIA, OOOCHOBaHHBIM OTBET C MPUMEHEHHEM HEOOXOIUMBIX
10) 6an10B HCTOYHHUKOB

«4», ecam (7 —
8) 6amnoB

HETIOJIHBIM OTBET B 3aBUCHMOCTH OT ITPABUIILHOCTH U MOJHOTHI OTBETA:

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

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

«3», ecam (5 —
6) 6as10B

HEIIOJHBIN OTBET B 3aBUCUMOCTH OT MPaBUJILHOCTHU M IMOJIHOTHI OTBECTA!

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

- He OBUIH MOATOTOBJICHHBIC B XO/J€ PCIICHUA Keiica JNOKYMCHTEI,
KOTOPBIEC COOTBETCTBYIOT Tpe6OBaHI/ISIM K HHAM I10 CMBICJTY U COACPKAHHNIO,

- He ObUTM cjejaHbl COOCTBEHHBIE BBIBOJBI, KOTOPbHIE OTJIMYAIOT
JIAHHOE pelIeHue Kelca OT APYTuX PelieHuH

Cpeocmeo oyenusanus — TPEHUHT

IIxana olleHKH YPOBHA 3HAHMI, YMEHHId M1 HABBIKOB

Kpurepun onennBanns

0aJLIIBI

CryzaeHTsl
4To YCBOSIEMBII
(TprBOANIHCH
JTOKA3bIBAIOIIINE 3TO)

NPOJIEMOHCTPUPOBAJIH,
MaTepual
JTIOBOJIBI,

3-2-1-0
ITOHSIT
0OBSICHEeHHS,

CryaeHTsl

BepOambHO,  YETKO

KOHCTPYUPOBATh HOBBII

TTO3UIINIO)

MOCTUTIIN
M3ydaeMoro marepuajga (MOTYT BBICKa3aTh
U SCHO,

CMBICII 3-2-1-0
WIN

CMBICJI, HOBYIO

CTyZeHTBI MOTYT COTJAcOBaTh CBOIO

3-2-1-0

© PI'YTHUC




PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 33 uz 102

NO3UIMI0 WM JEUCTBHS OTHOCHTEIBHO
o0cyxaeMoi IpoOIeMbl

CryneHTsI
YMEHHUE JaBaTb YETKUM W OJHO3HAYHBIN

MPOIEMOHCTPUPOBAITH

OTBET
Cpeocmeo oyenusanus —IlpakTuueckas 3agayva.
IIxaJjia OLleHKU YPOBHS 3HAHMIi, YMEHHIi M HABBIKOB
ole Kpurtepun ouennBanust IToxka3aTesu oeHMBAHUS
HKa
— TIOJTHO PacKphITO — OO6yuarommiics
COoJZlepKaHue MaTepuaa, IIOKa3bIBAE€T BCECTOPOHHUE 3
. Marepual U3JI0KEH | TTyOOKHMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONPEACICHHOM JIOTMYECKOW | MaTepuaa,
IOCJIEAOBATEIBHOCTH; - YBEPEHHO
- MIPOAEMOHCTPUPOBAHO OpUEHTHpPYETCI B  NPOOJIEMHBIX
CHCTEMHOE 5 riryookoe 3HaHuE | CUTYalusIX,
IPOrpaMMHOI0 MaTepHUaa; - JEMOHCTPUPYET
- MOKa3aHo yMEHHUE | CIIOCOOHOCTD IIPUMEHSATh
HJLTIOCTPUPOBATH TEOpEeTUUECKHe | TCOPCTUUCCKUEC 3HAHUS JIUI aHaIu3a
HOJIOKCHUS] KOHKPETHBIMU  IIPHMepaMu, | IIPAKTUYECKUX CHUTYallu#, Jelarh
MPUMEHSTh UX B HOBOM CUTYyalluu; NpaBUWIBHBIE BBIBOJABI, NPOSABICT
— MPOAEMOHCTPUPOBAHO TBOPYCCKHC CIIOCOOHOCTH B
YCBOCHHE panee W3y4YEHHBIX | IOHUMAaHNH, H3JI0KCHUUN u
«5», COIMYTCTBYIOLINX BOIIPOCOB, HUCITOJIB30BaAHUHN mporpaMMHOro
9-10 6amtos | CPOPMHUPOBAHHOCTH u YCTOMYMBOCTDH | MaTepHraa;
KOMIIETECHIINM, YMEHUN U HAaBBIKOB; - IIOATBEPKAAET
- OTBET npo3Byyan | IOJHOC OCBOCHHE KOMIICTCHIIHH,
CaMOCTOSITEIBHO, oe3 HaBoIgmux | HPEAYCMOTPECHHBIX HPOFpaMMOﬁ
BOIIPOCOB;
- MIPOJIEMOHCTPUPOBaHA
CIOCOOHOCTh TBOPYECKU IIPUMEHSTH
3HaHUE TEOpUU K peeHnro
npodecCUOHANBHBIX 3a/1a4;
- JONyIIEeHbl OJHAa — JIBE
HETOYHOCTHU Ipu OCBEIIEHUHN
BTOPOCTEIIEHHBIX  BOIPOCOB,  KOTOpPEBIE
HCIIPABJISIOTCA 10 3aMEYaHUIO
- BOIIPOCEI H3J1araroTcs - oOyuaromuics
CHCTEMATU3UPOBAHO U IIOCIEI0BATEILHO; IIOKa3bIBAECT IIOJIHOE
- IIPOIEMOHCTPUPOBAHO 3HaHUENPOrpaMMHOI0  MaTepHaa,
yMEHHE aHAIM3UPOBATh MaTepHaj, OAHAKO | OCHOBHOM WJOTIOJTHUTETBHON
HE BCE BBIBOJIbI HOCSIT aprYMEHTUPOBAHHBIN | IMTEPATYPHI;
Y IOKA3aTeJIbHBIA XapaKTep; - JlaeT IMOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUYECKHUE BONPOCH OMiETa
OCHOBHOM TpeOOBAaHUSAM HA OLIEHKY «5», HO | M  JIOTIOJIHUTEIIbHbBIC BOIIPOCEHI,
«4», IIpY 3TOM UMeEET OJUH U3 HEJOCTATKOB: JIOMyCKast HEKOTOPhIC HETOYHOCTH;
7-8 baynoB
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PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 34 uz 102

a) B H3JIO)KEHUU JIOMYIIEHbI
HeOoyibIIie TPOOEbl, HE HCKA3UBIIHE
COJIep>KaHue OTBETA;

0) IomyImieHbl OJWH — JIBA
HEJ0YeTa TMPU OCBEIICHUU OCHOBHOTO
COJIep>KaHUsl OTBETA, HCIIPABJICHHBIE II0
3aMEUYaHHIO TPEIo1aBaTe)Is;

B) JOMYIICHBI OIIMOKA WIIN
0ojee ABYX HEIOYETOB IPHU OCBEIICHUH
BTOPOCTEIICHHBIX ~ BOIIPOCOB,  KOTOPBIC
JETKO  UCHPABISAIOTCA TI0  3aMEYaHHIO
IpernoaaBaTess

PaBUIILHO
MpPUMEHSET TEOPETHUCCKHE
MOJIOKEHHUS K OLEHKE MPaKTUYECKUX
CUTYallU;
- JEMOHCTPUPYET
YPOBEHb OCBOCHUSI
n B LIEJIOM
OCBOCHUE

MPeyCMOTPEHHBIX

XOPOIINH
Marepuaiia
MOATBEPK1aeT
KOMIICTCHITUH,
IIPOrpamMmou

«3»,
5-6 6amnoB

HETIOJTHO
HETIOCIJIEI0BATEIBHO
CoJlepKaHHe MaTepHaa,
ob1ee MMOHUMaHHe BOTIpOCa u
HPOJICMOHCTPUPOBAHBI YMEHHUS,
JOCTAaTO4YHBIC IJId I[aJ’IBHefIHIeFO YCBOCHUA
MarepHana;

HJIN
PacKpbITO
HO IIOKa3aHo

OCHOBHBIC
u

YCBOEHBI
KaTeropu MO  paccMaTpuBaeMOMY
JIOTIOJTHUTEIIBHBIM BOIIPOCAM;

AMEJNCh 3aTPyJHECHUS WIH
JOMYIIEHbl ~ OMMOKU B  OMNpPEACIICHUU
MOHATUH, HUCIIOJIB30BAaHUUA TEPMHUHOJIOTUU,
HCTIPABJICHHBIE mocJie HECKOJIBbKHX
HaBOJSAIIUX BOIIPOCOB;

NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBICHA
HEJOCTaTOYHAs c(hOpMUPOBAHHOCTH
KOMIICTCHIIUM, YMEHMH W  HaBBIKOB,
CTYICHT HE MOXET NMPHUMEHUTH TEOPUIO B
HOBOW CUTYaIlUU;

MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOW JIMTEPATYPHI

oOyyJaronuics
IIOKa3bIBAaET 3HAHNE OCHOBHOTO
Mmarepuaia B o0beme,
HEOOXOAMMOM JUIS  IPEACTOSIICH
po(heCCUOHATILHOM e TeILHOCTH,
npu  OTBETE  Ha
BOITPOCHI Onnera u
JIOTIOJTHUTEIbHBIE ~ BONPOCHI  HE
JOMyCKaeT TrpyObIX OMmHOOK, HO
WCTIBITHIBAET 3aTpyAHEHUS B
H0CJIEI0BATEILHOCTH ux
W3TI0KECHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CITOCOOHOCTh
NPUMEHATh TEOPETHUUYECKUE 3HAHMS
JUTSt aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
— MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JIOITYCTUMOM yYpPOBHE

«2»
1-4 6anna

HE  PACKPBITO  OCHOBHOE
coJiep>kaHue y4eOHOTO MaTepuana;
0OHapy)XKEHO HE3HaHUE WIH
HENMOHHMaHHe OoJbplIed win Haubojee
BaKHOM YacTH y4eOHOTO MaTepHana;
JIOTYIIIEHBI OILIINOKH B
OIIPECIICHUN MTOHATHUH, npu
WCIOJIb30BAHUN TEPMHHOJIOTHH, KOTOpPHIE
HE  WCHOPABJICHBl  IOCIE  HECKOJbKHX
HABOJISIIIUX BOIIPOCOB.

HE chopMHUPOBAHBI
KOMITCTCHIINH, YMEHHUS U HaBBIKH.

oOyJaromuiicss uMeer

CYIIIECTBEHHBIE TIPOOEIBI B 3HAHUSIX

OCHOBHOTO y4eOHOTO Marepuaia I1mo

JUCIUATUTHHE;

croco0OeH
n

HE
apryMEeHTHPOBAHO
MIOCJIEZIOBATEBHO  €r0  M3JIararh,
JOTyCKaeT rpyOble OmUOKH B
OTBETax, HEIPaBWJIBHO OTBEYAET Ha
3aJaBacMble BOIIPOCHI WIN
3aTPYIHAETCS C OTBETOM;
HE MOJTBEPAKIAET
KOMIIETEHIINH,

OCBOCHHUC
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PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 35 uz 102

‘ IIPEAYCMOTPEHHBIX ITPOrpaMMoit

Cpedcmeo oueHusaHuUsi — KOMOMHMpOBaHHas — 2 Bompoca/l 3amada
71 oueHnBaHusg BOPOCOB

oue Kpurtepun ouenunBanust IToka3aTesu oeHMBAHMS
HKA
— IIOJIHO PacKpbITO - Obyuaromuiics
cojJiepKaHue MaTepHaa; MMOKa3bIBaCT BCECTOPOHHHUE i
- MaTepHan W3JI0KeH | TIyOOKHE 3HAaHHWS TPOrPaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuaa,
MOCJIeIOBATEIIBHOCTH; - YBEPEHHO
- MPOJAEMOHCTPHUPOBAHO OpUEHTHpYEeTCI B  MPOOIEMHBIX
CHCTEMHOE u riryookoe 3HAaHHE | CUTyalHUsIX;
MIPOrpaMMHOTO MaTepHaa; - JEMOHCTPHUPYET
- [IOKA3aHO yMeHHe | CIIOCOOHOCTh MPUMEHSITh
HJLTOCTPUPOBATH TEOPETUUECKHME | TEOPETUUECKUE 3HAHMA JJIs aHAlIu3a
MOJIOKCHHMSI KOHKPETHBIMH — MPUMEpaMH, | IPAKTUYECKUX CUTYyaluH, JelaTh
MIPUMEHATH UX B HOBOH CUTYallUU; MpPaBUJIbHBIE BBIBOJIbI, MPOSBISET
_ IIPOJICMOHCTPHPOBAHO TBOPYECKHE CIIOCOOHOCTH B
YCBOCHHEC panee W3y4YEHHBIX | [IOHUMAaHWH, H3JI0KCHUU nu
«S», COIYTCTBYIOIIHX BOIIPOCOB, | UCIIOJIL30BAHUH MPOTPaMMHOTO
16-20 c(OpMUPOBAHHOCTh " YCTOWUYMBOCTh | MaTepuraa,
6aJIoB KOMIIETEHIINI, YMEHU 1 HABBIKOB; - MOATBEPKIAET
- OTBET npo3Byuan | OIHOE OCBOCHHE KOMIIETCHIIHMI,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MPOJIEMOHCTPUPOBaHA
CIOCOOHOCTh TBOPYECKHU MIPUMEHSTD
3HAHUE TEOPUHU K pelieHuto
npodeccCHOHANBHBIX 3a]1a4;
- JOMYIIEHbl OJHA — JIBE
HETOYHOCTHU pu OCBCIIICHUH
BTOPOCTENIEHHBIX  BOIIPOCOB,  KOTOPBIE
HCTIPABIISIIOTCS TI0 3aMEYaHHIO
- BOIIPOCHI M3J1araroTCs - oOyuaroruiics
CUCTEMATU3UPOBAHO U MOCIIE0BATENBHO; IMOKAa3EIBACT MOJIHOE
- MPOJIEMOHCTPUPOBAHO 3HAHUEMTPOTPAMMHOTO  MaTepHaa,
yYMEHHE aHAIM3MPOBATh MaTepHai, OJHAKO | OCHOBHOM HJIOMOJTHUTEIBHOMN
HE BCE BBIBOJIbI HOCSIT apryMEHTUPOBAHHBIN | JINTCPATYPHI;
Y JIOKa3aTeNIbHBIN XapaKTep; - JIacT MOJIHBIC OTBETHI
- OTBET  YIOBIETBOPSET B | HA TEOPETUYECKHE BOIPOCHI Ouiera
OCHOBHOM TpPeOOBaHUSAM Ha OIEHKY «5», HO | B JOIOJIHUTCIBHBIC ~ BOIPOCHI,
«@», MIPU ATOM UMEET OJMH U3 HEJOCTATKOB: JIOTyCKasi HEKOTOPbI€ HETOUHOCTH;
10-15 — a) B U3I0XCHHU JOIYIIEHBI - HPaBHILHO
banos HeOoybIe TPOoOebl, HE HWCKA3WUBIIHUE | IPUMCHSICT TEOPETUUYECKUE

COJIep>)KaHue OTBETA;
- 0) IomyImieHbl OJWH — JIBa
HEJ0YeTa TMPU OCBCIICHUH OCHOBHOT'O

MOJIOKEHHUS K OLEHKE MPaKTUYECKUX
CUTYallH;
- JEMOHCTPUPYET
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TYPU3MA 1 CEPBVICA»

PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE CMK PI'YyTUC
(f YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

Aucm 36 uz 102

coJiepKaHUsi OTBETa, WCIPABICHHbBIE IO
3aMEUYaHUIO MIPENoJaBaTes;

- B) JIOMYIICHBI OIIMOKA WIIN
Oojiee JBYX HEAOYETOB NPH OCBEUICHUU
BTOPOCTENICHHBIX  BOIPOCOB,  KOTOPHIC
JICTKO  WCOPABIAIOTCA MO  3aMEYaHUIO
MIpenoiaBaresis

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

- HETIOJIHO WIIH
HEIOoCJIeI0BaTEIbHO PacKpBITO
COJECp)KAHME MaTepHala, HO TOKa3aHO
oO1iee IMOHUMAaHUE BOIIpoca u
MPOAEMOHCTPHUPOBAHBI YMEHHUS,
JOCTATOYHBIE MJIs1 JTaJbHEUIIEro YCBOEHUS
MaTepuaa;

- YCBOEHBI OCHOBHEIC
KaTeropuu IO  paccMaTpuBaeMOMY H
JIOTIOJTHUTEIbHBIM BOIPOCAM;

- MMEJINCh 3aTPYAHEHUS WU
JIONYIIEHbl  OMMOKM B  ONpeAeNiCHUN
MOHATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHUU,
HCTIPaBJICHHBIE 1oclie HECKOJIBKHX
HaBOJSIIUX BOIIPOCOB;

. P  HENOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBICHA
HEeJI0CTaTOYHas c(hOpMUPOBAHHOCTH
KOMIICTCHIIUM, YMEHMH U  HaBBIKOB,
CTYICHT HE MOXET NPHUMEHUTH TEOPUIO B
HOBOW CUTYallUU;

- MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPBI

«3»,
6-10 6amtoB

- oOyyJarontuics
MOKa3bIBaCT 3HAHHE OCHOBHOT'O

- MmaTepuana B o0beme,
HEOOXOJUMOM JUISl  IPEACTOALIEH
npohecCuOHANBHON NesTeNbHOCTH;

- npu OTBETE Ha
BOIIPOCHI ouiera u
JOTIONIHUTEJIbHBIE ~ BOINPOCHI  HE
JOTMyCKaeT TrpyObIX OMIMOOK, HO
UCTIBITHIBACT 3aTpyaHEHUs B
II0CJIEI0BATEIBHOCTH ux
U3II0KEHUS;

- HE B IIOJHOM Mepe
JIEMOHCTPHPYET CIIOCOOHOCTH
IPUMEHATh TEOPETUYECKHE 3HAHUS
TSt aHaJIM3a MPAKTUICCKIX
CUTYaLH;

- MIOJITBEPIKIACT
OCBOCHHE KOMIICTCHITUH,
IPEeyCMOTPEHHBIX MPOrpaMMoOi Ha
MHUHUMAJIBHO JIOMTyCTUMOM YPOBHE

- HE  PACKpBITO  OCHOBHOE
coziepkaHue y4eOHOro MaTepuana;

- OOHapyKE€HO HE3HAHUE WM
HeMOHUMaHue OoJbilell WM Haubosee
BaYKHOM yacTH yueOHOro MaTepHarna;

- JOMYyLIeHbl  OWMOKH B

» OTIpeIeIeHu U MIOHSATHH, npu
1-6 Gayyta | KCTIOJI30BAaHUH TEPMUHOJIOTHH, KOTOPBIE
HE  MCIpaBlIEHBl  TOCIE  HECKOJIbKHX
HABOJISIIIIUX BOIIPOCOB.

- HE c(OpMHPOBAHBI
KOMIIETEHIH, YMEHHS U HaBBIKH.

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

- HE CrocooeH
apryMEHTHPOBAHO U
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararsb,
JIONyCKaeT TrpyOble  OMMUOKH B
OTBETaX, HEMPABHJIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI WUIIN
3aTPYIHSIETCS C OTBETOM;

- HE IOJTBEPKIAET
OCBOCHHE KOMIIETEHITUH,

MIPEAYCMOTPEHHBIX ITPOrpamMMoit

I[J'IH OLICHKH pCHICHHWA 3aJa4n

IIpenes AIUTENBHOCTH KOHTPOJISA 30 muH.
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PIYTWC

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 37 uz 102

Kpurepum onenku

— Obuto  copmynupoBaHO — YETKOE
pelieHre, TOCTPOSHHOE Ha CPABHHUTEILHOW OIICHKU
XapaKTePUCTUK Pa3HBIX TUIIOB JIAMIIOYEK;

- ObuTH MIPOAEMOHCTPUPOBAHBI
aJICKBAaTHBIC aHATUTHIECCKUE METOBI TIpU padoTe ¢
nHpOpMaLIUEi;

— OBbUIM HWCHONB30BaHbl AOTIOIHUTEIbHEIE
HCTOYHUKHU MH(DOpMAIINH;

— BBIBOJIBI  O0OCHOBAaHBI, APTYMEHTHI
BECOMBI;

—  cHelaHbl  COOCTBCHHBIC  BBIBOJIHI,
KOTOPBIC OTIMYAIOT JAHHOE peIleHHE MO3TOBOTO
HITypMa OT APYTHX pelIeHUH

IToka3aTeu OllEeHKH

max 10 6aytoB

«5», ecaiu (9 — 10) 6as10B

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

«4», ecaiu (7 — 8) 6a10B

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

- He OBUIM BBIIIOJIHEHBI BCE HEOOXOIUMBIE
pacuersr;

- OBUIM TOJyYeHBI HE TOYHBIC PE3yIbaThl,
CTYJICHT HE MOXET OJHO3HAYHO OTBETHTh Ha
BOTIPOCHI

«3», ecaiu (5 — 6) 6aI0B

HETOJIHBIA  OTBET B  3aBHCHMOCTH OT
MPaBHJIBLHOCTH U TTOJTHOTHI OTBETA!

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

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

Buabl CpeaACTB OICHUBAHUA, NMPUMEHACMBIX MNMPH IMPOBCIACHUHN l'lpOME)KyTO'-IHOfI

aTTeCTAalui U IIKAJbI OLCHKHU YPOBHS 3Hal—lﬂﬁ, yMeHHi;I U HABBIKOB IIPA X BBINMOJTHCHUU

VYeTHbIM onpoc
IIxana oueHKN YPOBHA 3HAHUIA, YMEHH M HABBIKOB NPHU YCTHOM OTBeTe

HKa

Tloxa3zaTen oeHNBAHUSA

ome Kputepun onennBanus
- TIOJIHO PacKpBITO
COZEpKaHUE MaTepraa;
- MaTepral H3J105KEH

IPAMOTHO, B OIPEAEICHHON JIOTHYECKOU
MIOCJIE0BATEIBHOCTH;

- MIPOJIEMOHCTPUPOBAHO
CUCTEMHOE u riryookoe 3HaHHE
IPOrpaMMHOTO MaTepuana;

- TOYHO UCIOJIb3YyETCs
TE€PMUHOJIOTHS;

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

- 3HAHUE OCHOBHOM H
JOTIOJIHUTEIBHOM JINTEPaTYpHI;

- [IOCJIEIOBATEIBHO U
YEeTKO OTBEYAeT Ha BONPOCH! Omiera
U JOIIOJIHUTENBHBIE BOIIPOCHI,

- YBEPEHHO
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«5»

MOKa3aHo
WJUTFOCTPUPOBATH TEOPETHUCCKUE
MOJIOKEHUS KOHKPETHBIMU  IIPUMEpPAMH,
MIPUMEHATh UX B HOBOHM CHUTYallUH,
MIPOJIEMOHCTPUPOBAHO

paHee M3Yy4YEHHBIX
COIMYTCTBYIOIIUX BOIIPOCOB,
chOPMUPOBAHHOCTh U YCTOWYUBOCTH
KOMIIETCHIIMH, YMEHUI 1 HABBIKOB;
OTBET MPO3ByYal
CaMOCTOSTEIIBHO, HaBOJISAIINX
BOIIPOCOB;

yMeHue

YCBOEHHUE

oe3
- MPOJIEMOHCTPHUPOBAHA
CIOCOOHOCTh ~ TBOPYECKH  NPUMEHATH
3HAHUE TEOpUH K PELICHHIO
npodecCHOHANTBHBIX 3a]1a4;
HPOJEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOW yueOHOIl M Hay4dHOM
JUTEPATYPHI;

OpUEHTUpYEeTCS B  HPOOJIEMHBIX
CUTYyaLUIX;
- JEMOHCTPUPYET
CIIOCOOHOCTh MIPUMEHSATH
TEOPETUYECKUE 3HAHUS JUI aHAIU3a
INPaKTUYECKUX CHUTyalul, JIeJaTh
MPaBUJIbHBIE BBIBOJIBI, TPOSBIISET
TBOPYECKHUE CIIOCOOHOCTH B
IMOHUMaHUH, W3J105KEHUHU u
HCIIOJIb30BaHUH IIPOrPaMMHOTO
MaTepuana;
- HOATBEPKIAET
MIOJIHOE OCBOCHME KOMIIETEHIUH,

IIPENYCMOTPEHHBIX IIPOIPAMMON

«“»

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

- BOIIPOCHI U3JIaraloTCs - oOyuaromuics
CUCTEMAaTHU3HPOBAHO U TIOCIIEI0BATENBHO; MOKA3bIBACT MOJIHOE 3HAHUE

- MPOJIEMOHCTPUPOBAHO — IPOrPaMMHOTO
yMEHHE aHAJIM3UpPOBATh MaTepHas, OJHAKO | MaTepHayia, OCHOBHOU U
HE BCE BBIBOJII HOCSIT apTyMEHTHPOBAHHBIH - JOTIOTHUTEIHHOU

U JJOKA3aTeJIbHBIN XapaKTep;
IIPOJEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOM JINTEPATYPHI.

OTBET  Y/IOBJETBOpSiET B
OCHOBHOM TpeOOBAaHUSM Ha OLIEHKY «5», HO
IIPU TOM UMEET OJIMH U3 HEOCTATKOB:

a) B W3JIOXKEHUU JIOMYIIEHBI
HeOoypIme TpoOebl, HE HWCKA3WUBIIHE
COJIEp’KaHUE OTBETA;

JUTEPATYPHI;
- JTaeT TIOJHBIE OTBETHI
Ha TEOPETUYECKHE BOIPOCHI Omiera
U JIONIOJHUTEIBHBIE  BOINPOCHI,
JIOTTyCKasi HEKOTOPbIe HETOYHOCTH;
PaBUIBHO
MIPUMEHSIET TEOPETUYECKHE
MIOJIOKEHUS K OIIEHKE MPaKTHYECKUX

CUTYaLH;

- 0) JomylieHbl OAMH — JBa - JEMOHCTPHUPYET
HEJ0YeTa TMPH OCBEIICHWH OCHOBHOTO | XOPOIIHA YpOBEHB OCBOCHUS
COJIEp’)KaHUsl OTBETa, WCIIPABICHHbIE TIO | MaTepuana u B 1EJI0M
3aMEUYaHHIO TPEITo1aBaTelIs; MTOITBEPIKIaET OCBOCHUE

- B) JONYNIEHbl OMIMOKA WM | KOMIETEHIMH, MpPEeIyCMOTPEHHBIX
Oosee JBYX HEIOYETOB IPU OCBEIICHUH | IPOrPaMMOi
BTOPOCTEIICHHBIX ~ BOIIPOCOB,  KOTOpBIE
JErKO  UCHPABISAIOTCA 1O  3aMEYaHHIO
TIPENOoIaBaTels

- HEIOIHO 1503051 - oOyJaronuiics
HETIOCJIeI0BATEIILHO PACKPBITO | MMOKA3bIBAET 3HAHKE OCHOBHOTO
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COACPIKAaHUC MaTcpuala, HO IIOKA3aHO

ob1ee IIOHMMAaHHe BOIIpOCa u
IIPOJIEMOHCTPUPOBAHBI yMEHUs,
JOCTATOYHBIEC JUIsl AAJIBHEHIIEr0 YCBOCHMS
MaTepuana,

- YCBOEHBI OCHOBHBIE

KaTeropuM II0  pacCMaTpuBaeMOMYy H
JOTIOJHUTEIBHBIM BOIIPOCAM;

- MMEJIUCh 3aTPYAHCHUS WU
JONYIEHbl  OMMOKM B  OINpeAeNCHUN
MIOHATUM, HCIOJB30BAaHUU TEPMUHOJIOTHUH,
«3» | ycnpaBIeHHbIE IocIIe HECKOJIBKHX
HaBOJALIUX BOIIPOCOB;

- IIpU  HENOJHOM  3HAHUM
TEOPETUYECKOr0  Marepuajga  BbIABICHA
HEJ0CTaTOYHas c(OPMHPOBAHHOCTh
KOMIIETEHIIMM, yMEHMM W  HaBBIKOB,
CTYyIEHT HE MOXET NPUMEHUTb TEOPHUIO B
HOBOW CHUTYallNH;

- [IPOJEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATypHI

- Mmarepuaia B o0beme,
HEOOXOIUMOM JUISl  IPEICTOALICH
npodeccroHaBHOMN IeSATEIBbHOCTH;

- npu OTBETE Ha
BOMPOCHI ounera u
JOTIOTHUTEIFHBIE ~ BOINPOCHI  HE
JOTyCKaeT TpyObIX OIMOOK, HO
WCIIBITHIBACT 3aTpyIHEHUS B
MOCTIEI0BATEIBHOCTH ux
U3JI0KEHUS;

- HE B TIOJHOM Mepe
JIEMOHCTPHUPYET CIOCOOHOCTH
NPUMCHSATh TEOPETUYCCKUE 3HAHUS
TUTST aHaim3a MPAKTUYECKHUX
CUTYalHl;

— MOJITBEPKIACT
OCBOEHHE KOMIIETEHITHH,
PEyCMOTPEHHBIX MPOrpaMMOi Ha
MUHUMAJIBHO JI0ITyCTUMOM YPOBHE

- HE  PacKphITO  OCHOBHOE
coJiep;kaHue y4eOHOTro MaTepuana;

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

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

- HE c(OpMUPOBAHBI
KOMIICTEHIIH, YMEHUS ¥ HABBIKH.

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

- HE crocodeH
apryMeHTHPOBAHO U
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararb,
JIONycKaeT TrpyOble  OmMUOKM B
OTBETaX, HEMPABUIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI 158007
3aTPYIHSIETCS C OTBETOM;

- HE ITOATBEPKIAAET
OCBOCHHE KOMIIETEHITUH,

MIPEAYCMOTPEHHBIX ITPOrpamMMoit

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

HABBIKOB IIPM peElIeHHH KeHcoB

Ipenen 30 mMuH.
AJTUTEJbHOCTH
KOHTPOJIs

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

pu pabote ¢ nHMOPMAIIHCH;

IUISL peleHus Keica(3amaqn);

— ObLIH IMPOACMOHCTPHUPOBAHBI aJICKBATHBIC AHAJIUTHYCCKHUE METOIbI

— OBLIM HCIIOJIH30BaHbI JOIIOJITHUTCIBbHBIC HWCTOYHHUKHN I/IH(l)OpMaL[I/II/I
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— OBLTH BBHITIOJTHEHBI BCE HEOOXOAMMBIC PacyueThI;

- IIOATOTOBJICHHBIC B

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

peUICHUA Keica AOKYMCHTBI

— BBIBOJIbI O6OCHOBaHI)I, APryMCEHTLI BECOMBI,

— clenaHbl COOCTBEHHBIE BBIBOABI,
peluieHue Keca OT JPYTUX PEeLIeHUH

KOTOpPBIE OTIUYAOT JaHHOEC

OIICHKH

IToka3aTenan

max 10 OayuioB

10) 6anoB

«S», ecoim (9 —

ITOJTHEIH,

HCTOYHHUKOB

000CHOBaHHBIM OTBET C NPHUMECHEHHEM HEOOXOIUMBIX

8) 6asioB

«4», ecam (7 —

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

npoOJieM, 3aJI0KEHHBIX B KeHce;

6) 6a/10B

«3», ecam (5 —

HETIOJIHBIN OTBET B 3aBUCHMOCTH OT IPaBUJIBHOCTU U ITOJIHOTHI OTBETA!

- He OBUTM TPOJCMOHCTPUPOBAHEI
METOJIBI TIpH paboTe ¢ nHpopMarmei;

aJICKBATHBIC AHAJIMTUYCCKHEC

- He OBUIM TIOATOTOBJIICHHBIE B XOJE PEIICHHS Keiica ITOKYMEHTHI,

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

- He ObLIH CACJIaHbI COOCTBEHHEIE BbIBOAbI, KOTOPBIC OTIWYAIOT

JTAHHOE pElICHUE Kelca OT APYTruX pelieHun

7.3. TunoBbie KOHTPOJIbHBIC 3aJaHUsI MM HHbIC MaTepHaJbl, HCOOXOAUMBIE JJIsi OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEPHU3YIOLIUX 3TANbI
(popMHpOBaHUsI KOMIIETCHIIUI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMBbl.

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

00IIECTBEHHBIX
pecypcoB

5. Pecypcocbepexenue
MPOCTPAHCTBEHHBIX
pecypcoB

pecypcocOepexeHus

TOYHOCTH pCH_IeHI/IH HH}IHBH}IyaﬂBHOﬁ
3a1a4
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6. DHeprocoepekeHne
B IpodeCcCHOHATBHOM
n OBITOBOM
JEATETPHOCTH.
MeTtoabt
JHEProcOCPEIKCHUS U PesynbTats! ouenuBatorces mo 10-u
Konnoksuym mo teme .
9HEprodPpeKTHBHOCTH 0aJbHOM cHCTEME B 3aBUCHMOCTH OT
15 . SHEeprocoOepexeHue u
B TYPUCTCKOH MOJIHOTHI M TOYHOCTH PEIICHHS
9HEPro3PpPeKTUBHOCTH N
HHTyCTPUH WHIMBHIYaJIbHOM 33124
7.
Pecypcocbeperatoree
MIPOCKTUPOBAHKE B
Typu3Me. YTpaBieHne
pecypcocOepekeHIEM
Pabora onenuBaeTcs no 25 GajabpHON
KomOuHnpoBaHHast KOHTPOJIbHAS: 2 CUCTEME B 3aBUCUMOCTH OT
17 Bce 6moxu MICBMEHHBIX BOIIpOCa U perieHue | IIPaBWIBHOCTH, IIOJIHOTHI U TOYHOCTH
CUTYallMOHHOM OLICHOYHOH 3aa4uH. OTBETOB.

TecTOBBIE 3a1JaHUSA

HCOﬁXOI[l/IMO BblﬁpaTb BC€ NPpaBUWIBHBIC OTBETLI:

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

b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 roga
Bonpoc Ne 2
DKBHUBaJIEHT JaMIIbl HakaduBaHus 75 BT - 5TO KOMIIakTHAs JFOMUHUCIIEHTHAS JIaMIIA...
a) 7Bt
b) 15Br
¢) 20Br
d) 45Br
Bonpoc Ne 3
C 1e1b10 5KOHOMHH 3JIEKTPOIHEPTUH, XOJIOIUIBHUK HYXKHO...
a) CraBuTh BO3JIC Ta30BOM TUTUTHI HJIM BO3JIE OaTapeu

b) He pasmopaxusaTs

c) CraBuTb B XOJIOJHOE MECTO

d) MHcnons30BaTh ISl 3aMOPAKUBAHUS TEIUTBIX, HEOCTHIBIIMX MTPOTYKTOB
Bomnpoc Ne 4
KTo nomkeH mpemyioxXuTh XUIIbllaM MHOTOKBAPTUPHBIX JOMOB MEPEYCHb MEPOIIPUITUN 110
3HEprocOepexeHno?

a) U PecypcocHabxaroliue opranu3anus, 1 ynpasisonye KOMIaHuu

b) TOJIBKO PecypcocHabkarolne opranu3alim
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¢) TOJIBKO VYmpasisrolie KOMIIaHNH
d) JKuiblbl JODKHBI CaMy MPEATIOKHUTH MIEPeUeHb MEPONPHUSITHIA PecypcocHabxarommm
OpraHu3alHsAM U YTIPABISIONIMM KOMIAHHSIM

Bomnpoc Ne §
Kakum gucrniesm v TUIaM TeJIeBU30pOB CTOUT OTAAaBaTh MPEANOUYTCHUE C TOUKH 3PEHUS
sHEprocoepekeHus?

a) C 2IeKTPOHHO-ITY4YEBOH TPYOKOH

b) C KuaKoKpHCTAIIMYECKAM TUCILIEEM

c) C mIa3MeHHBIM SKpaHOM

d) Bce Tpu THIA TPAKTHYECKH SKBHBAJICHTHBI TI0 MOIIHOCTH

Bomnpoc Ne 6
3amenus gamny 100 BT Ha KOMIIaKTHYIO JIFOMUHUCLIEHTHYIO 25 BT, Ipu BKIIOYEHUH B CPETHEM
Ha 3 yaca B JIeHb, F'0JI0Basi 9KOHOMHSI COCTABHT...

a) 50 kBr.u.

b) 750 kBr.u.

€) 25kBr.u.

d) 82 kBr.u.
Bomnpoc Ne 7
Korna Ha KOMIBIOTEPHON U OPITEXHUKE JOHKHBI HAUaTh MYOJIMKOBATh KJIAcC
sHeprodddexTuBHOCTH?

a) C 1 staBaps 2010 roma

b) C 1 urons 2010 rozma

c) C 1 suBaps 2011 roga

d) C 1 suBaps 2012 roga
Bomnpoc Ne 8

Ha snekTporuire 3k0HOMHEE IPUMEHATH MIOCYY...
a) C pOBHBIM JHOM U MPO3PAYHOMN KPBILIKO#

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

Bomnpoc Ne 9
Kora Ha ObITOBOI TeXHUKE (KpOME KOMITBIOTEPHOM U OPITEXHUKHU ), B COOTBETCTBUU C 3aKOHOM
"O06 sHeprocOepexeHUn", TOJMKHBI Ha4aTh MyOIMKOBaTh Ki1acc s3HeproddGekTuBHOCTH?

a) C 1 saBaps 2010 roga

b) C 1 suBapsa 2011 roga

c) C 1 suBaps 2012 roga

d) C 1 wroms 2010 roma

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

b) HyXHO yCTaHOBUTB peryIMpOBKY SPKOCTH Ha MAKCHMYM
€) HyXHO ycTaHOBUTB €ro B TEMHBIH YToJl, 4TOOBI CBET HE MaJiall Ha SKpaH
d) HyKHO MOCTaBHTB €r0 B TEIUIOE MECTO, OJIIKE K OaTapee OTOILICHHS
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Bonpoc Ne 11
C Kakoro MOMEHTa Ha TeppuTopur Poccuu 3amperaercs 000pOT JIaMIT HaKaTMBaHUS
moinHocTeio 100 BT u BeImIe?

a) C 1 suBaps 2010 roga

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

Bonpoc Ne 12
TexHuKa B pexxuMe 0kuJaHus (¢ "KpacHbIM riiaskom")...
a) Ilorpebmser sHepruio 6arapeek AUCTAHIMOHHOTO MyJbTa YIIPaBICHHS

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

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

a) C 1 smBaps 2011 roga

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

Bonpoc Ne 14
Haubonee r3¢pekTHBHO pacxoayeT 3IeKTPOIHEPTHIO YTIOT, KOTOPBIH...
a) Hcmosp3yercs Iist TIAKKHA HEOOIBIIHX MOPIHUI Oebst
b) He BrIikiTrOUaeTCsS Kak A1 pa3, KOT/Ia TIASNINE OTBIeKaeTcs Ha 10 MUHYT
C) BkirOYeH Ha MOJHYIO MOIIHOCTh
d) Tmagwur yBaaxHeHHOE O€ibe

Bonpoc Ne 15
3apsiiHble yCTPOHCTBA HOYTOYKOB U COTOBBIX TENIE(OHOB...
a) HyxHo ocTaBisTh B po3eTKe, qaxe eciii TeaeOH Wi HOYTOYK He 3apsyKaceTest
b) HyxHO BBIHMMATh M3 PO3ETKH, KaK TOJBKO 3apsaHin TeineOH Wil HOYTOYK
€) Henp3s BKIIIOYATH TAPAIIIEITBHO C YTIOTOM
d) Henp3s BKIHOYATH MAPALISTBHO C MBLIIECOCOM

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

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

Bonpoc Ne 17
120 Barr - 370...
a) 12 xuoBaTT-4acoB
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b) 0,12 kuoBarT
c) 1,2 kunoBart
d) 1200 kumoBaTT-4acOB

Bonpoc Ne 18
Jlo kakoii 1aThl COOCTBEHHUKH MHOTOKBAPTHPHBIX JJOMOB JIOJDKHBI 00ECIICYUTh UX
WHIUBUIYAJIbHBIMUA U KOJUICKTUBHBIMH ITPpUOOpaMu ydera?

a) Mo 1 urons 2010 roma

b) Mo 1 suBaps 2011 rona
c) Mo 1 suBaps 2012 roma
d) Mo 1 suBaps 2014 roma

Bonpoc Ne 19
Kakum 0605M HY>KHO OTJaBaTh MPEANOYTEHHUE IIPH PEMOHTE, YTOOBI CHIXKATh MOTpedIeHue
AIEKTPOIHEPTUH?

a) Kpacubim

b) Morommmes
¢) CaetibiM
d) 3enensM

Bomnpoc Ne 20
Ecnu nmpubop norpedinsier 50 Bt u padoTaet 3 yaca Kaxabli 1eHb, TO 3a Mecsl (30 nHeit) oH
NOTpeOuT...

a) 150 Br

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

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

a) Ne 211 ot 12 urons 2008 roma

b) Ne 663 ot 15 mas 2005 roxa
C) Ne261 or 23 HosOpst 2009 roma
d) Ne 163 ot 1 utons 2010 rona

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

Bonpoc Ne 23
C 11enpI0 SKOHOMHUH 3JIEKTPOIHEPTHH, IEKTPOUANHNIK HY)KHO...
a) Pexe 4MCTUTH OT HAKMITH
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b) Hcmoas3oBaTh ¢ BOIOIPOBOAHOM, HEPUIBETPOBAHHOM BOMOM
C) 3anuBaTh BOJOM HA TPETh, €CIIH COOMPACTECH BBIITUTH OJHY YAIIKY
d) TIlokymaTh Kak MOKHO GOJIbIIENH MOIIHOCTH U 0ObeMa

Bomnpoc Ne 24
DneKkTpoodorpeBaTeNb CO BCTPOCHHBIM BEHTHIIATOPOM 110 CPABHEHHIO C MOJIETIBIO Oe3
BEHTHJISTOPA. ..

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

paboTy BEeHTHJISITOpa

b) Bonee adhdhexTrBEH, T.K. MO3BOJIAET OBICTPO PACTIPEACTUTH TEIIBIA BO3MYX M0 KOMHATE U
CHU3UTH BpeMs pabOoThI (M OTPEOISIEMYIO SJHEPTUIO)

€) OpnuHakoBO 3()(EKTUBEH, T.K. NEKTPOIHEPTHsl HA IPUBOJI BEHTHIISITOPA TOXKE MPEBpaIaeTCs B
TETII0

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

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

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

Bonpoc Ne 26
Ecnu tapud 3a anexrposnepruto 2 py0ss 3a KHJIOBaTT-4ac, To mpudbop momHocThio 100 Bartr,
paboTas B cpeHeM | yac B JeHb, MOTPEOUT 3a TOJl JHEPTHH Ha...

a) 73 pyons

b) 730 pyGieit

¢) 200 pyGieit

d) 2000 py6eit

Bonpoc Ne 27
YToObl HACTPOUTH HA KOMIIBIOTEPE PEKUM IHEProcOEpeKeHUs, HYKHO...
a) [Ilepetitu B [lanenp YnpasieHus, 3Ha40K "dIeKTponuTanue”

b) CHsTh KpBIIIKY, OTPEryIUPOBATH HACTPOUKH CHCTEMHOM TIJIATHI
C) CHSATPH KpPBILIKY, OTPETYJIMPOBATh HACTPOMKHU OJIOKA MUTaHUS
d) Ilepeiiti B MeHIO, BEIOpaTh HACTPOMKY pPEKUMa SHEProcOepekeHust O(QUCHBIX IPOrpaMM

Bomnpoc Ne 28
Bri6upast Mex 1y ra3oBoi (Mpu HATUYUH [EHTPATU30BAHHOTO Ta30CHA0XKEHMS) U
ANEKTPUYECKOH TIITUTOM. .

a) HeobxoanmMo BEIOMpATh SIEKTPOILIUTY - OHA SKOHOMHEE

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

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

d) Heo0xoaumo BEIOUPATH JEKTPUIECKYIO, €CIIH €CTh CUSTYHMK Ha AJICKTPOIHEPTHI0, HHAYE -
ra3oBYIO

Bomnpoc Ne 29
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Koutrou k Tectam:

Ne
TECTOBOIO 3a1aHHs

Ne mpaBHIIBHOTO
OTBeTa

Ne
TECTOBOIO 3aaHus

Ne npaBunbHOTO
OTBETa

No
TECTOBOTI'O 3aaHUS

Ne npaBUIIBHOTO OTBETA

1

a)

11

a)

b)

X

21

a)

Kak 0003HauaroTcs kiaccsl 3HeprodhHekTuBHOCTH?
a) Iudpamu L, I1, Il u 1.1. - oT Gosee 3¢ deKTUBHOTO K MeHee 3P HeKTHBHOMY

b) Byksamu A, B, C u T.11. - 0T 6osiee 3 pekTuBHOTO K MeHee 3hHeKTUBHOMY

C) 3nakamu ++, +, -, -- ¥ T.JI. - OT Oosiee 3pheKTHBHOTO K MeHee IPPEKTUBHOMY
d) 3uakamu E100, ES0, E25 u T.1. - oT 6ostee 3¢ pekTuBHOro K MeHee 3hheKTHBHOMY

Bomnpoc Ne 30

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

b) Ocranercs Ha npexHEM YpOBHE

c) bByner pactu npuMepHO Ha BETHYHHY HHQIISAIH

d) Byner pactu onepexaromumMu HHQIALIIO TEMIAMA
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9] x c) c) X
d) d) d)
a) a) a)
b) x b) b)
2 B 12 3 - 22 A -
d) d) d)
a) a) a)
b) b) b)
3 B - 13 A 23 A -
d) d) x d)
a) x a) a)
b) b) b) x
4 5 14 3 24 3
d) d  x d)
a) a) a) X
b) x b x b)
5 o 15 B 25 A
d) d) d)
a) a) a) X
b) b) x b)
6 5 16 9 26 c)
d) x d) d)
a) a) a) X
b) b)  x b)
7 5 17 3 27 3
d) x d) d)
a) a) a)
b) b) b) x
8 o 18 = 28 B
d) x d) d)
a) a) a)
b) x b) b x
9 o 19 SR 29 3
d) d) d)
a) a) a)
b) b x b)
10 o - 20 3 30 A
d) d) d  x
1. KoHTpoJbHBIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAIIUU
1. OcHoBHbIE MOHATHS IO SHEPTOCOEPEIKEHUIO
2. TpamumuoHHasi SHEPTETHKA U €€ XapaKTePUCTHUKA
2. HerpaauuuoHHas sHepreTHka M €€ XapakTepucTuka. Jlpyrue BuAbl HETpaAMLIMOHHOM
SHEPreTUKHU
3. HerpaguunoHnHas sHEpreTHKa U CTPOUTEIHCTBO
4. TlepcnekTHBBI pa3BUTHI MUPOBOW IHEPTETHKH.
5. MupoBoi#i OIBIT SHEProcOepeKeHHUS.
6. OmsIT sHEprocOeperatomer noautuku B CLUA, SAnonnn, lanum.
7. Tlonarue ‘“sHeprusa”, BHUIBI DHEPruM. 3aKOH COXpaHeHHs »HHepruu. OmnpenencHue
sHepruu. Mcrounuku sHepruu. Buasl sHepruu (¢ npumepamu).
8. Bunel TomnmuBa. YcnoBHoe TomimBo. Kilaccudukanus BHIOB TOIUIMBA MO HX
arperaTHoMy cocTosiHuto. [IpuMeps! pa3nuyHbIX BUAOB TOIIMBA.
9. IlepBuuHble sHEpreTUyeckue pecypcsl. Onpenenenue, IpuMephl.
10. BropuuHsie 2HEpTreTHYECKHE pecypchl. OnpeneneHue, mpuMepsbl.
11. CoBpemennas »sHepretuka. OHepretuka Poccum. Urto Takoe sHepretuka? YpOBHHU
notpebnenus suepruu B Poccun. [IpoGiembl coBpeMeHHON SHEPTeTHKH.
12. TpaguuumoHHas »HepreTuka. Buabl TpaaunmonHol sHepreTuku (¢ mpumepamu). ADC,

TOC, T'DC. Hammume DOC B Poccum, o0ecmedeHHOCTh SHEPrueil COOCTBEHHBIMHU
TpaI[I/II_[I/IOHHI:IMI/I HNCTOYHUKaAMMU.

© PI'YTHUC




PIYTWC

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATE/IBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 48 uz 102

13.

17.

18.

19.
20.

21.

22.

23.

24.

25.
26.

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

35.
36.

37.

38.
39.

Herpagunmonnas snepretuka. Buabl HETpaaUIIMOHHON 3HEPreTUKH (C IPUMEPAMH).
Ob6ecneuenHocts Poccun sHeprueit cCOOCTBEHHBIMU HETPAIUIIMOHHBIMU HCTOYHUKAMHU.

. Pacnipenenenue snepruu. dnexrpoceru (JISII) u Tennocetu, ux BUIBI.
. Ilorpe6iienune sneprun. Ilotpedurenu 31eKTpOIHEPTUN U TEIUIO3HEPTUH.
. @opmbl yuéta pacxoma sHepruu. OcHoBHble (opMbl yuéra sHEepruu (C HOMOIIBIO

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

Hanéxunocts B dHepreTuke M KadecTBO dHepruu. [loHATHEe HAanEXHOCTH B DHEPrETHUKE.
KadecTBo aeKTpUUeCcKOl U TEIJIOBOM SHEPIHUH.

Hopmel pacxona sHepruu. Ilepeuncinuth cymecrtByromue B Poccun HOpMBI pacxona
SHEepruu (BoJoCHa0XKEeHHE, dJEKTpUYECKas SHEPIus U T.11.).

OcHoBHbI€ HanpaBieHUs 3Heprocoepexxenus (Ha npoussozactse, B XKKX, B AIIK).
OKOHOMUS 3HEPruM B ObITy. DHeprocOepexeHue B OTONUTEIbHbIN nepuos. OCHOBHBIE
PEKOMEHIALINHU 110 SKOHOMMHM Pa3IMYHbIX BUJOB SHEPTUU B OBITY.

OKOHOMUKa U 3HeprocoepekeHne. CBA3b 3KOHOMHUKHU C 3HeprocoepexxeHueM. LleHsl u
tapubl Ha OSHepreTHyeckue yciuyrd. Dopmbl (UHAHCUPOBAHHS IPOEKTOB IO
9HEProcOepeKEHHUIO.

OHepreTuyeckuil  MEHEI)KMEHT.  ODHepreTndyeckui  ayautT. PackpbITb  NOHSATHS
MEHE/DKMEHT M ayJUT, UX LU U 3a]1a4, CTaAUU (3Talbl) IPOBEICHHUS.

OmnbIT 3HEprocOepexenus 3a pyoOexomM. Ha mpumepe HECKONBKMX CTpaH IOKa3aTh
CYLIECTBYIOIIME 3apyOeKHbIe TEXHOJIOTMM U CHOCOObI SKOHOMHUHM JHEpPrUu Win eé
MOJIyYEHUS AJIbTEPHATUBHBIMU METOAMH.

[TepcrieKTHBBI pa3BUTHSI MUPOBOI DHEPrETHKHU. YKa3aTh OCHOBHBIE MUPOBBIE TEHICHIINH
B DHEPIreTHKE, IPUOPUTETHI OJJHUX BUJOB SHEPTUU HAJ JPYTUMHU.

Oxonorus u 3Hepretuka. Ilpenmer u 3anaun sxonoruu. CBsA3b KOJIOTHUH C YHEPTETUKOM.
HopmaTtuBHo-3akoHOaTENBHAS 6a3a sHEprocoepexenus B bemapycu. ['ocynapcTBeHHoe
ynpaBieHue B 3HeprocOepexenun. Koucturyuus benapycu, 3akon Pb 706
sHeprocoepexennn” u uHble HIIA, perynupyromniye npou3BOACTBO, paclpeiesieHue U
noTpeOeHne SHEepruH.

OcHoBHbIE TIOKa3aTenu dQPEKTUBHOCTU MCIIOIB30BAHUS HEPTUU M DHEProcOepeKEHUsI.
CranpapTuzanus sHepronoTpedaeHus — 6a3za s3HeprocoepekeHus

DHeproOajaHC U €ro BUIBI.

DKonoruyeckre npoodaeMbl SHEPreTUKH. B3anMOoCBsI3b KOIOTUN U SHEProcOepeKeHMsl.
MupoBoii 3HepreTudeckuii 6ananc (3HeprodasaHchl pa3IudHbIX CTpaH). TeHACHIIUU ero
W3MEHEHUS.

DHepreTudeckuii 6bamanc Poccun (ee oTieTbHBIX PETHOHOB).

3aKOHOATEILCTBO B 00JIACTH YHEProcOepexeHns B 3apyOekKHbBIX CTpaHaX.

Tapuds! Ha oTETBHBIE BUIBI JHEPTETUYECKUX PECYPCOB, AMHAMHMKA U MEPCIIEKTUBBI UX
U3MEHEeHHUS (/17151 TPOMBILUIEHHBIX MPEeanpUsATHiA, 17151 00bekToB KKX).

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

Bnusinue no0b141 SHEPreTHYeCKNX PECypCcoB Ha SKOJOTUYECKYIO CUTYAIIUIO B CTPAHE.
MeponpusTust 10 OrpaHUYCHHUIO MOTPEOICHUIO BOABI MPOMBIIIJICHHBIMA U OBITOBBIMU
notrpedurensiMu. VX cBs3b ¢ 3HEprocoOepereHUEM.

PesepBbl sHeprocOepekeHHs M 3HeprocOeperaronye MepOoNpHUATHsS B pa3IMYHBIX
OTpacJIIX IPOMBIIIIEHHOCTH.

[TprMeHeHne HOBBIX YHEPTroCcOEPEraonuX TEXHOIOTHI B TPOMBIIIICHHOCTH.
[IpuMeHeHHe HOBBIX 3HEProcOEperarmMx TEXHOJOTHM B KHIMIHO-KOMMYHAJIBHOM
XO3UCTBE.
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40. [IpakTHKa WCIIONB30BaHUS HETPAJUIMOHHBIX U BO30OHOBJISIEMBIX HSHEPreTHYECKUX
PECYPCOB Ui SHEProcOepeKeHNUs.

41. Knotckuit mpoTOKOJ 00 OrpaHMYE€HUH BRIOPOCOB B OKPYKAIOIIYIO CPEy.

42. JleaTenbHOCTh PETHOHATIBHBIX LIEHTPOB 110 SHEPrOCOEPEKEHHUIO.

43. PedopMa 2JHEPTETUKH U €€ BO3MOXKHBIC MTOCIIEACTBUS.

44. MexayHapoJHble sHeprocOeperaroniye opranu3alnu, NpakTUKa UX JeATeIbHOCTH.

45. CiocoObl yMEHBIIIEHUS TOTEPh SHEPTHH B TEIIOBBIX CETSX.

46. DHeprocOepeKeHUE B CUCTEMAaX OCBEIICHHS 3JIaHUM.

47. IlepcniekTUBBI NPUMEHEHUS TEIIOBBIX HACOCOB B 3HepreTuke Poccuu.

48. HoBble crCTEMBI OTOIUICHUS 3AaHHUI: "TEIIbIC MOJIBI", CUCTEMBI JTYIUCTOT0 000rpeBa.

49. Haubonee HSHEProeMKHE TEXHOJOTHYECKHE MPOIECChl B MPOMBIIUICHHOCTH H ITYTH
YMEHBILIEHUS UX SHEPTOEMKOCTH.

50. MeToapl cTuMyYIIHpOBaHuUs YHEPTrocOepexenrneM B Poccun u 3a pyoexom.

51. Opranu3zanuoHHas CTpyKTypa ympaBieHHeM sHeprocoepeskenrueM B Poccun.

52. llenn 1 METOJIBI PHEPTETUIECKOTO AyIUTA.

53. B0o300HOBIIsIEMbIE HCTOYHUKHU YHEPTUU U UX BIUSHUE HA OKPYXKAIOIIYIO CPENy.

54. YcTpolicTBa npueMa 1 yTHIIM3aIluU COJTHEYHOM SHEPTrUH.

55. BeTposHepreTuueckre yCTaHOBKU MPUHIIMIT JCHCTBHS UX KIacCU(PUKAIMS.

56. buomacca xak BO30OHOBISIEMbIil HICTOYHHUK SHEPTHH.

57. IIpon3BOACTBO PHEPTUH TPAAULIMOHHBIMU METOJAMH.

58. AKTUBHBIC U NTACCHBHBIE METOIbI YJHEPTOCOEPEIKECHUS

59. [Ipsimast u KOCBEHHAs! 5KOHOMUS SHEPTUH.

7.4. Conep:xanue 3aHATHI CEMHHAPCKOIO TUIIA.

IIpakTH4eckoe 3ansaTue 1.

Bun nmpakTueckoro 3aHATUS: CEMUHApP-AUCITYT/IaHelb

Tema u conepxkanue 3ansaTus: PecypcocOepexxenue: 3¢ppeKTHBHOCTb, 3KOIOTMYHOCTD
WIN palMoOHaNbHOCTh? HallnmoHanbHbIE MOZIEIH peCypcocOepeKeHusl.

[lenb 3aHATUABBIABICHME CYTH IIOHATHH, WX TPUOPUTETHOCTH U COOTHOILUEHUS.
BersBiieHue cytu u 0COOCHHOCTEN HAllMOHAIBHBIX MOJIENIEH pecypcocOepeKeHHUs.

[lpakTudyeckue 3HaHUS, YMEHHS U HaBBIKU: YCBOGHHE Oa30BbIX IOHATHH, OIBIT
JUCKYCCHUI U UCCIIEJOBaHMsI, pabOThI C JINTEPATYPHBIMU UCTOUHHUKAMH.

IIpakTHyeckoe 3ansitue 2.

Bun npakTuueckoro 3aHATUSA: TPEHUHT

Tema wu coxepxanue 3aHsATus: JlomycTuMble, pa3pelieHHblE, ONTUMAJIbHBIE U
palroHaIbHBIE HArPY3KH M BO3JIEHCTBUS (HOPMBI U TIPEIEbl) B pecypcocOepekxeHn .

[lenp 3aHATHS: MPOBECTU OMNpeiesieHue AONMYCTHUMBIX M PAlMOHAIBHBIX HAarpy3oK Ha
00BEKTHI M CYOBEKTHI B ITPOLIECCE OCYILECTBICHUS W/UIIH IIJIAHUPOBAHUS PECYPCOTIOIb30BaHUS.

[IpakTyeckue 3HAHUS, YMEHUS U HABBIKM: YCBOCHHE YMEHHH ONpPENENeHHUS HOPM U
IIPEJIEIOB HAIPY30K B PECYPCONOIb30BaHUU.

IIpakTH4eckoe 3ansaTHE 3.

By npakTrueckoro 3aHsATHA: pelieHUE 3a1a4

Tema u cogepxanue 3ausaTusi: OLIEHKA MOTEHIMANIA PECYPCOB TEPPUTOPHUH, OOHEKTOB U
CyOBEKTOB.

Llenpr 3aHATHS: OCBOCHHE METOJMK KOJIMYECTBEHHOH, KaueCTBEHHOM M CMEIIaHHOMH
OLICHKH
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[IpakTuueckue 3HaHUSA, YMEHHUS M HaBBIKA: B 00JIaCTU PEIICHHUsS 3a7ad [0 OILICHKE
[IEHHOCTHU PECYPCOB M MOTEHIINAIOB 00BEKTOB, CyOBEKTOB U TEPPUTOPUIA

IIpakTnyeckoe 3ansiTue 4.

Bua npaktudeckoro 3aHaTus: pa3paboTka OMOPHON CXEMBI.

Tema u conepkanue 3anatus: HopMaTuBHO-TIpaBOBBIE OCHOBHI peCypcocOepesKeHusl.

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

[lpakTuyeckue 3HAHMS, yMEHUS M HaBBIKU: (HOpPMUpPOBAHHE yMEHUH 0000MICHHUS
HOpPMaTUBHO-TIPaBOBOW nH(popMaluu, padotel ¢ Koncynprant+

IIpakTH4yeckoe 3ansaTue 5.

Bu mpakTHUECKOT0 3aHATHUS: MOCIUPYIOIIAs UTPa.

Tema u comepkanue 3anaTus: PecypcocOepexeHne IpupoaHbIX PeCypCoB.

Llenp 3aHsATHSA: pemieHWe MNPoOJIeMHONW TPO(ECCHOHATFHOW CHTyallMH B O0JIACTH
PalMOHATIBHOTO PECYPCONOIb30BAHUS U -COCPEIKECHUS: ONTHMHU3AIINS HCIIOJIb3YEMBIX PECYpPCOB,
10J00PKH CyOCTUTYTOB, M3YUCHHE i MOJICITMPOBAHIE YIKOCUCTEM U T.II.

[lpakTuyeckue 3HAHUS, YMEHUS W HaBbIKM: (OPMUPOBAHHME 3HAHUW W YMCHHU
PpaLMOHAIBHOTO IPUPOAOIIIBL30BAHUS, KYJIBTYPhl OTHOLICHUS K IIPUPOJIE.

IIpakTH4eckoe 3ansaTHE 6.

By npakTHUecKOro 3aHATHUSA: KEHUCHI.

Tema u conepkanue 3anarus: PecypcocOepexeHne 00IEeCTBEHHBIX PECYPCOB.

Llenp 3aHATHSA: pEeIIUTh KeHC MO HSKOJIOTMYECKOM sKcrepTuze OOBEKTOB CepBUCA U
TypHU3Ma.

[TpakTuyeckue 3HaHUS, YMEHUS U HaBBIKM: (POPMHUPOBAHNE 3HAHUN U yMEHUH B 00JacTu
HKOJIOTMYECKON AKCIEepTU3bl, paboThl C JIONOJHUTENIBbHBIMH HCTOYHMKAMHU HWH(pOpMaluy,
CHCTEMHOI'0 MBIIIJIEHHS, KyJIbTYpbl OTHOLLIEHUS K OOIIECTBY U OTACIbHBIM CYOBEKTaM.

IIpakTH4yeckoe 3ansaTue 7.

Bun nmpakTHueckoro 3aHATHSA: IPOCTPAHCTBEHHOE MOJIEIMPOBAHHUE.

Tema u coneprkanue 3anatusi: PecypcocOepexenne NpocTpaHCTBEHHBIX PECYPCOB.

HCHB 3aHATUA: PCIICHUC 3aJa4yu MITaHAOPTAa W MPOCTPAHCTBECHHOI'0 MOICIUPOBAHHA
00BEKTOB cepBHUCAa M Typu3Ma (Hampumep, ©Oas3bl OTIbIXa, TOCTHHUYHOIO KOMILJIEKCa,
TYpPUCTCKOTO IIEHTpa, KypopTa U T.II.).

[TpakTuyeckue 3HaHUS, YMEHUS U HAaBBIKH: (POPMHUPOBAHUE 3HAHUN U yMEHUH B 00JIacTu
BI)I60pa U OLCHKW OINTHMAJIBHOTO IIPOCTPAHCTBCHHOI'O II0JIOXKCHUA, HpOCTp&HCTB@HHOfI
TUTAHUPOBKU OOBEKTOB.

IIpakTHyeckoe 3ansTHE 8.

By nmpakTHYECKOTO 3aHATHS: KOJUTOKBUYM.

Tema u conepkaHue 3aHATHsA: DHeprocoepekeHne B NMpo(ecCHOHAIBHOW M OBITOBOM
JesTeIbHOCTH. MeTo bl 3HEprocOepekeHusl U 3HeprodPGeKTHBHOCTH.

Llenpb 3aHATHS: TPOBEpKa 3HAHUI 00YyJaOUIUXCS 110 3apaHee JaHHBIM BOIPOCaM:

— CymHocTh ¥ QYHKIIH SHEPTHH .

— HcToyHuKu SHEpPrum.
[TorpeGuTenu u TpaH3UTEPHI YHEPTUN
[TonsiTve 1 0COOEHHOCTH HEPTOCOECPEKEHUSI.

© PI'YTHUC



®EJIEPAJIBHOE TOCYTAPCTBEHHOE BIO/I)KETHOE OBPA3OBATE/IbBHOE | CMK PIYTUC
i _ VUPEXIEHME BbICIIET'O OBPA3OBAHVI
\ «POCCUNCKNUN TOCYOAPCTBEHHbBIV YHUBEPCUTET

- TYPU3MA U CEPBVICA» Auem 51 uz 102

[IpoGnembl 3HEprocOepeKEHUS U -TI0JIb30BAHUSI.
«YMHBII IOM» U 3KO-IOM.
— DHeproshHekTUBHOCTD 3aHUM, COOPYKEHUN 1 000PYIOBAHHUS.
WHXUHUPUHT U MIPAKTHKA SHEPTOCOEPEKESHHUS.

— DHeproayaur.

[TpakTrueckue 3HaHUSI, YMEHUS U HABBIKU: (OPMHUPOBAHUE 3HAHUNA U YMEHUN B 00JaCTH
DHEProcOEPeKEHHUS U FHEProayauTa, padoThl C JOMOTHUTEILHBIMA HCTOYHHKAMHU WH(OPMAIIUH,
YMEHHH aHanu3a MojJy4eHHOU upHOPMAIUH.

IIpakTnyeckoe 3ansitue 9.

BI/III MMPAKTUYCCKOI'O 3aHATHUA: 3aHII/ITa HUTOr'OBOI'O IIPOCKTA.

Tema u comepxanue 3aHatus: PecypcocOeperaroiiee MpPOSKTHPOBAHHUE. YTpaBICHUE
pecypcocbepexenneM «Pa3paboTka SKCKYpCHOHHOTO MapHIpyTa M0 MYHHUIUITAIHHOMY PaiioHy
MockoBckoii 0651acTH 10 pecypcocOeperaroieii TeMaTuke»

[TpakTryeckue 3HaHUS, YMEHUS M HAaBbIKU: (OPMUPOBAHUE 3HAHUNM U YMEHUN B 00JaCTH
NPUMEHEHUS WHCTPYMEHTAapusi CHUCTEMHOTO IOAXO0Ja B MPOCKTUPOBAHUU U YIPaBICHUU
pecypcocOepereHuEM.

PexomeHa1mu K BBIMTOJHEHHUIO 3a1aHUS:

1. Pabora BBINIOTHSETCS B TPYIIIaX U3 6-7 YEIOBEK.

2. OOyyarormmecss BBIOMPAIOT TEMy WPOEKT COMVIACHO HWHTEpeCy K KaKOMY-JIHOO
HalpaBJIEHUIO  pecycocOepexeHHs W MYHMLIUNAIUTETY,  COIJIACOBBIBAIOT  TEeMYy C
npemnojaBareneM. PaboTa mociesoBaTeIbHO BBHIMOIHSACTCS IO PYKOBOJCTBOM M KOHTPOJIEM
IpernojiaBaTesss B paMKax BPEMEHH CaMOCTOATENbHOM pabOThl, OCHOBHbIE MOMEHTHI OyIyT
Pa3bIACHATHCS B XOJI€ M3YyUEHHs OTACIBHBIX TeM BO Bpems Kypca. s pa3paboTku Mapuipyrta
UCTIOJIb3YIOTCSl MHOTOUHCIIEHHBIE HCTOYHUKHU: INternet, cnpaBouyHMKY, KaTajaoru, SHIUKIONEANH,
MyTEBOJUTEIH, JKypHAIbI, KapThl, CXeMbl U Jp. Pe3ynbraToM mpakTHuecKod paboThl IOJIKEH
CTaTh MPOEKT SKCKYPCHOHHOTO MapuIpyTa [0 MyHMLMIAIbHOMY pailoHy MockoBckoi o0nactu
1o BEIOpaHHOM pecypcocOeperarpIieit TeMaTrke.

3. IIpoekT nomKeH coaepkaTh Clelylolue MyHKThl U ONUPaThCs B CBOEH pa3paboTke Ha
['OCT 50681-2010 — «IIpoekTupoBaHuE TYPUCTCKUX YCIyT» (OTIOPHBIM SIBJISETCS MyHKT 6.6.1.
U TIPUIIOKEHHMST)

- [IeJTb TIPOEKTa

- KOHIIETILIUS IPOEKTa

- aKTyaJIbHOCTh TEMATHKH MTPOEKTA

- HOBHM3HA MIPOEKTa

- IpaKTHYecKast IEHHOCTh IMPOEKTa

- OCHOBHBIE NPEUMYILECTBA MapLIPyTa HAJ JPYTUMHU

- TEXHOJIOTHYECKAs KapTa MapIiipyTa

- CXeMa JIOKAJIN3aluU MapIpyTa

- KaJIBKYJISIHS] CTOUMOCTH MapIipyTa

- IporpamMMa Mapuipyra

- KAPTOYKH SKCKYPCHOHHBIX 00BEKTOB

- KOHTPOJIBHBIN TEKCT 3KCKYPCOBOJIA

TpeboBanust kK 0(OPMIICHHIO TPAKTHUECKONW PAOOTHI:

1. Turyneubii auct odopmisiercs mo cramaptHoi ¢opme BKP (cm. moptan
YHUBEPCUTETA);
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2. Copnepxanue paboThI;

3. Ha mnocnenyoomux CcTpaHUIaX pacrojiaraloTcsl yKa3aHHbIE BbIIIE IYHKTa 10
COJICPKAHUIO TIPOCKTA;

4. B koHue pabOThl pacmojiaraercs CIHUCOK JUTepaTypbl M JAPYTUX HCTOYHUKOB
uH(popMainu, KoTopsie ohopmisitores corinacao 'OCTy;

5. B Ttekcre paboThl 00sA3aTENBbHO JOJKHBI OBITH CCHUIKM Ha HCHOJIb30BaHHYIO
TUTEpaTypy W JApyTHe€ UCTOYHUKUA WHQPOPMAIMH, KOTOPHIE TIPEIACTABISIOTCS B BHIE
COOTBETCTBYIOIIMX MMYHKTAaM CIIUCKa JIUTEPaTypbl Ubp B KBaAPaTHBIX CKOOKax (Hampumep, [3]);

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

7. Tlapametpbl crpanuimbl: Gopmar A4, MOPSIKOBBIE HOMEpPA CTPAHMI] MPOCTABIISIFOTCS
BHU3Y IO HEHTPY (HauuHas ¢ 3-i cTpaHuubl), mois: cieBa — 30 MM, cripaBa — 10 MM, cBepxy u
cHuzy — 20 mm;

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

9. OO0BeM paboThI JOJDKEH COCTABIATh HE Oosiee 20 cTpaHMII.

[IpakTrueckass paboTa MpECTABISACTCS MPENOJABATEII0 B OTIEYaTAaHHOM BHJIC WU HA
3JEKTPOHHOM HOCHUTEJEe C O0EeCredeHHuEeM CO CTOPOHBI aBTOPOB CPEICTB BOCIPOM3BOJICTBA
MPOCKTA.

Tunosblie INPAKTHICCKHUEC 3aJaHUA

IMPAKTUYECKASA PABOTA Nel
«MU3YYEHUE U PACYET AJIbBTEPHATHUBHbBIX BO3OBHOBIIAEMbIX NCTOUHMKOB

OHEPT'MU HA ITPUMEPE BETPOOHEPTETUYECKUX U ®OTOIJIEKTPUYECKUX
YCTAHOBOK»

1. Iesin padoThI

1. O3HaKOMHUTBCS C MPUHIUIIOM PabOThl BETPOre€HEPATOPOB U COJIHEUHBIX OaTapei.

2. V3yuyuTh KOHCTPYKLHMIO 53THUX BHJOM BO300HOBIIIEMBIX aJbTEPHATUBHBIX HCTOYHHUKOB
SHEPIHH.

3. Ompenenute Haubosee CUIbHBIE U clabble CTOPOHBI 3THX BO30OHOBISEMBIX HMCTOYHUKOB
SHEPIHH.

4. Cnenatb BBIBOJ O 11€JI€COO0PAa3HOCTH MPUMEHEHHUSI BETPOr€HEPATOPOB U COTHEUHBIX Oarapei
B paMKax pa3BUTHS TYPUCTHUYECKOIO CEpBHCA.

Berporeneparop (BeTpoanekTpuuecKkas YCTaHOBKa WM cokpauieHHO BOYVY) -
YCTPONCTBO JUIsl IpeoOpa3oBaHusl KHHETUYECKON IHEPTUU BETPOBOIO MOTOKA B MEXAHUUECKYIO
SHEPrHI0 BpallleHUus poTOpa C MOCIHEAYIOIIMM €€ MpeoOpa3oBaHUEM B DBIEKTPHUUECKYIO
DHEPIHIO.

BerporenepaTopsl MOXHO pa3JeUTh Ha JIBE KaTETOPHH: IMPOMBIIUIEHHBIE U ObITOBbIE
(V1T YacTHOTO WCIOJIb30BaHUs). [IpOMBIIITIEHHBIE YCTAHABIMBAIOTCS TOCYJapCTBOM HIIU
KPYIHBIMM 3HEpPreTHYecKuMu Koprnopauusmu. Kak mnpaBuiio, uX OObEIMHSIIOT B CETH, B
pe3yabpTaTe MOIy4aeTcs BeTpsiHas dJeKTpocTaHuus. E€ ocHOBHOE OoTiIM4ne OT TPaaUILMOHHBIX
(TEmIoBBIX, aTOMHBIX) - IOJHOE OTCYTCTBHE KaK ChIPbs, TaK M OTXO0J0B. EaMHCTBEHHOE
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BakHOE TpeOoBanue mis BOC - BBICOKMI CpeaHEroJOBOW YpOBEHb BeTpa. MOIIHOCTh
COBPEMEHHBIX BETPOreHepaTopoB gocturaer 7,5 MBT.
MoIHOCTh BETPOTr€HEPaTOpPa 3aBUCUT OT CKOPOCTH BETpa U OMETAaeMOH IUIOLIa/IH ,
pSV3
2

rac: V- CKOpPOCTB BETpPa, P - INIOTHOCTH BO34YyXa, S - omMmeraemas mjiomanakb.

N =

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

® C rOpUM3OHTAIHFHOW OCHIO BpAIIEHWs, MAPAIIeFHOW HAIIPABIEHUIO BETPOBOTO TTOTOKA;

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

®  C BEpTUKaJIbHOM OCBIO BpallleHUs, IEPIeHINKYISPHON HANPaBICHHIO BETPOBOTO MOTOKA.

Betporeneparopel ¢ eopuzoHmanvHol Ocblo 6paujenus MOTYT HCIONb30BaTh IS
peoOpa3oBaHus SHEPTUU BETpa MOMBEMHYIO CHIIy WU CHIIy CONPOTUBIICHHS. Y CTPOWCTBA,
UCTIOJIB3YIONIME TOJBEMHYIO CHIIYy, TPEIIOUYTUTEIIbHEe, IMOCKOJIbKY OHU MOTYT pa3BUTh B
HECKOJIBKO pa3 OOJBIIYI0 CHUJIy, YeM YCTPOMCTBAa C HEIOCPEICTBEHHBIM JCHCTBUEM CHUIBI
comporuBiieHus. [locnemaue, KpomMe TOTO, HE MOTYT IEepPEMEIIaThes CO  CKOPOCTHIO,
MPEBBIIIAIONICH CKOPOCTh BeTpa. BceieacTBue STOro JOMacTH, Ha KOTOpble ACHCTBYET
noabeMHas cuiia (BETpOKoJieca), MOTYT OBITh Ooniee OBICTPOXOAHBIMU (OBICTPOXOAHOCTH -
OTHOIICHHE OKPYKHOM CKOPOCTH DJIEMEHTa MOBEPXHOCTH K CKOPOCTH BETpA) M UMETH JIydlllee
COOTHOIIIEHHUE MOIIHOCTH W MAaCChl TMPU MEHBIIEH CTOMMOCTH EIUHHIIBI YCTaHOBJICHHOMN
MOII[HOCTH.

Berporeneparopsl ¢ gepmuxanvhoil ocvio epawjeriss UMEIOT BaKHBIE MPEHMYIIECTBA
nepes; BETPOTCHEpPaTOpaMH C TOPHU3OHTAIBHBIM pacrlojiokeHueM ocd. J[ins Hux oTmamaer
HEOOXOJUMOCTh B YCTPOWCTBaxX /I OPHCHTAIMU Ha BETEp, YIPOIIACTCS KOHCTPYKIHS U
YMEHBINAIOTCS TUPOCKOIMMYECKUE HArPy3KH, BBI3BIBAIONINE JOTIOTHUTEIBHBIC HAMPSIKCHUS B
JIOTIACTSAX, CHCTEME TMepenad M MPOYUX DIEMEHTaX YCTaHOBOK C TOPHU3OHTAIBHOW OCBIO
BpaieHus. K TakuMm ycTaHOBKaM OTHOCATCS YCTPOMCTBA C TUIACTHHAMH, YalIeoOpa3sHbIMU WU
TypOMHHBIMU 3JIEMEHTaMH, a Takke poropamu CaBoHMYCaA C JIONAcTsIMU S-00pa3Hoil (hopMbI, Ha
KOTOpBIEC EHCTBYET TaK)Ke€ M MOJBEMHAs CHiIa. Y CTPONCTBA TAaKOTO TUMa 00J1anatoT OONbIIUM
HaYaJIbHBIM MOMEHTOM, OJIHAKO MEHBIIUMHU OBICTPOXOJHOCTHIO U MOITHOCTBHIO TIO CPABHEHHIO C
OOBIYHBIM POTOPOM.

Ilpombluunennan 6empanas ycCmano6Ka COCHOUN U3 C1e0yrouiux 3J1eMeHmoe:
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/

Ilpobnemul Ixcnayamayuu nPoOMbILUIEHHBIXE6EMPO2EHEPAMOPOE

[TpombIIIICHHBIBETPOreHEPATOp CTPOMUTCS Ha IMOATOTOBIEHHOW Iuiom@aake 3a 7-10
nHei. [lonmyueHue paspemieHuil peryiupyonmx OpraHoB Ha CTPOUTENILCTBO BETPSHON (epMbl
MOXET 3aHuUMaTh roa u Ooinee. Kpome Toro, masi 060CHOBaHMS CTPOUTEIHCTBA BETPOYCTAaHOBKH
WM BeTpomnapka He0OX0AUMO MPOBEIEHHUE JIUTENbHBIX (HE MEHEee To/la) UCCIeI0BaHN BeTpa B
palioHe CTPOUTENbCTBA. OTHU MEpPONPUATUS 3HAYUTEIBHO YBEIMYMBAIOT CPOK pealn3aluu

BETPOSHCPIE€TUICCKUX IMTPOCKTOB.

Jlis cTpouTeNnbcTBa HEOOXOAUMBI JOpOora 10 CTPOUTENbHOM IUIOMIAAKU, MECTO s
pa3MeIIeHus y3JI0B MpU MOHTaXe, TsDKENMas moabEMHAs TEXHUKA ¢ BBIHOCOM cTpelnbl Oonee 50

MCTPOB, TaK KaK T'OHJ0JIbI YCTAHABJIMBAKOTCA HAa BBICOTC OKOJIO 50 MCTPOB.

B xo7e sKcIutyatanuy NpoMBIIIUIEHHBIX BETPOr€HEPATOPOB BO3HUKAIOT Pa3IMYHbIE IPOOIEMBI:
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e HenpaBunbHoe ycrpoiicTBO ¢yHaameHnTa. Ecnm  QyHmameHT OamHH HEMpPaBUIBHO
paccuMTaH, MM HENpPAaBUIBHO YCTPOEH JpeHax (yHIameHTa, OallHsg OT CUIBHOTO
IIOpBIBAa BETPA MOXKET YIACTh.

e (OneneHeHue JomacTe ¥ JApPYyrux uacTedl reHeparopa. OOneneHEeHUE CIOCOOHO
YBEJIMYUTh Maccy JionacTed U CHU3UTh 3((EeKTUBHOCTh PabOThl BeTporeneparopa. Jns
JKCIUIyaTallud B AapKTUYECKUX OOJACTSIX 4YacTH BETPOreHEparopa JOJDKHBI ObITh
W3TOTOBJICHBI U3 CIELUAIBHBIX MOPO30CTOMKHUX MaTepHaoB. JKUAKOCTH, HCIIOJIb3yEMBbIE
B FeHepaTope, He JAOJDKHBI 3amep3aTh. MoeT 3aMEP3HYyTh 000pyl0BaHKE, 3aMepsIoIIee
CKOpOCTh BeTpa. B sToM ciydae >(pQeKTHBHOCTH BETpOTE€HEpaTOpa MOXKET CEphE3HO
cHu3uTheA. M3-3a o0neneHeHus: mpudOpsl MOTYT IOKa3bIBaTh HU3KYIO CKOPOCTb BETpPa, U
POTOpP OCTaHETCS HEMOJIBUKHBIM.

e OTKiIIOYEHUE/TIONIOMKA TOPMO3HOM cucteMbl. Ilpu 3ToM nonmacte HaOUpaeT CIMIIKOM
0O0JIBIIYI0 CKOPOCTh U, KaK CIIEACTBUE, JIONACTCS.

e Orkmouenue. [Ipu pe3kux KoneGaHMSIX CKOPOCTU BeTpa cpalaTbIBAaeT 3JIEKTpUYECKas
3allIMTa aNnnapaTroB BXOIAIIUX B COCTaB CUCTEMBI, UTO CHIXKAET 3(h(hEeKTUBHOCTH CHCTEMBI
B LenoM. Tak ke 11 OOJbIIMX BETPOCTAHIMM OOoJblllas BEPOSITHOCTh CpadaThIBAHUS
3amuThl Ha otxoaumx JIOIL.

e HecrabuipHocTh paboThl reHepaTopa. M3-3a Toro uto B OOJIBIIMHCTBE MPOMBIIUIEHHBIX
BETPOTr€HEPUPYIOIINX YCTAHOBKAX CTOSAT aCMHXPOHHbBIE T€HEpaTophl, CTa0MiIbHas paboTa
UX 3aBUCHUT OT MOCTOSIHCTBA HanpsbkeHus B JIDIL.

e Jloxapel. Iloxkap MOXET BO3HMKHYTHh H3-3a TPEHHUS BPALLAIOLIMXCA YacTeld BHYTpHU
TOHJOJBI, YTEUKU Macja U3 THAPaBINYECKUX cUCTeM, oOpbIBa kabenel u 1. A. IToxapsr
BETPOr€HEPATOPOB PEAKH, HO HMX TPYAHO TYUIUTh H3-32 OTHAJIEHHOCTH BETPSIHBIX
AJIEKTPOCTAHLIUN U OONBIION BHICOTHI, HA KOTOPOU MPOUCXOIUT noxap. Ha coBpeMeHHbIX
BETPOreHepaTopax yCTaHABIMBAIOTCA CUCTEMBI TOKAPOTYILIEHHUS.

e VYiapbl MOJHMI. Yaapbl MOJHHM MOTYyT NpHUBECTM K moxkapy. Ha coBpeMeHHBIX
BETPOreHepaTopax yCTaHABIMBAIOTCA MOJIHUEOTBOISIINE CUCTEMBI.

CoJiHeuHbIe 6aTapeu.

[Tpuniun paboTel GOTOITEMEHTOB U3 KOTOPBIX COCTOUT COJHEYHast 6arapes OCHOBaH Ha
dororansBannyeckoM 3¢ dekre. IToT Addext Habmoaan eme Anekcanap Mo bekkepenb B
1839 roxy. BnocnenctBum pabotel DifHinTeliHa B 061actu GpoTodddhexra Mmo3BOIMWIN ONHCATh
SBJICHHE KonyecTBeHHO. OnbIThl bekkeperns nmokasany, 4To JIyYUCTYIO SHEPTHIO COHIIA MOYKHO
TpaHC(HOPMHUPOBATH B IJIEKTPHUUECTBO C MOMOIIBIO CIICIUATBHBIX MOJIYIMPOBOIHUKOB, KOTOpPHIE
TI037K€ TIOTYYMIIH Ha3BaHUE (POTOIIIEMEHTEHI.

BoobOmie Takoit cmoco0 monaydeHHs DJIEKTpUUYECTBAa JIOJDKEH OBITh  Hambosee
3¢ (deKTUBHBIM, MOTOMY YTO SBISE€TCS OAHOCTymeH4atbiM. Ilo cpaBHeHUI0O C Apyroi
TEXHOJIOTHEH MpeoOpa3oBaHMsl COJTHEYHON SHEPIUU yepe3 TepMoanHamMmuueckuil nepexon (Jlyun
-> HarpeBanue Boasl -> Ilap -> Bpamenue TypOUHBI -> DIEKTPHUYECTBO), MEHbBILE SHEPTUU
TEpSETCs Ha TIEPEXO/IbI.

Cmpoenue ¢pomosrnemenma
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@DOTO’/IEMEHT Ha OCHOBE IOJYIPOBOJHUKOB COCTOMT M3 JBYX CIIO€B C pa3HOU
IpOBOIUMOCTBIO. K ClI0sIM ¢ pa3HBIX CTOPOH HOJMANBAIOTCS KOHTAKThI, KOTOPBIE UCIIONIb3YIOTCS
JUI TOJKIIOYEHHMs K BHEIIHeW unenu. Posb Karoga wurpaer cilod € N-IPOBOJUMOCTBIO
(31EKTpOHHAs IPOBOAUMOCTH ), POJIb aHOAA — P-CJIOM (ABIpOYHAs IPOBOIUMOCTD).

Tok B n-cmos co3maercsi MABIKEHHE JJIEKTPOHOB, KOTOPBHIE «BBIOMBAIOTCA» TIPHU
NOTIAJIaHNU HA HUX CBeTa 3a cueT (portodddexra. TOK B p-cioe cO3AaETCs «IBUKEHUEM JIBIPOKY.
«/IpIpKa» — aToM, KOTOPbIM MOTEPSAT JIEKTPOH, COOTBETCTBEHHO, NIEPECKAKUBAHHUE JIEKTPOHOB
C «IBIPKU» Ha «IBIPKY» CO3/AET <IBMXKEHUE» IBIPOK, XOTS B MPOCTPAHCTBE CAMHU <«IBIPKU»
KOHEYHO HE JIBUTAIOTCS.

Ha cthike ci0eB ¢ n- U p-IPOBOJUMOCTBIO co3faercs p-nN-nepexox. Ilomydaercs cBoero
poJia AMOJ, KOTOPbIE MOXKET CO3aBaTh Pa3HOCTh MOTEHIMAJIOB 3a CUET MOIaJaHKe Jy4yell cBeTa.

QDu3uuecKkuii mexanusm oeiucmeusn

Korna yiyan cBeta monamaroT Ha n-ciioH, 3a cuer ¢potodddexra 0Opa3yroTcss CBOOOTHBIC
ANIeKTpOHBL. Kpome 5TOoro, OHM TMONy4arOT JOMOJHHUTEIbHYI0 OSHEPrHi0 U  CIIOCOOHBI
«IEPEeTPBITHYTh» 4Yepe3 MOTEHIHAIbHBII Oapbep p-N-nepexona. KoHueHTpaus 31eKTpOHOB U
JBIPOK H3MEHSeTCd M 00pa3zyercss pa3HOCTb MOTEHLMaloB. EcCiu 3aMKHYTh BHELIHIOIO IIElb
yepe3 Hee HauHeT TeUb TOK.

PazHocte mnoteHumanoB (a coorBerctBeHHO U JJIC) KOTOpyrO MOXET CO3/1aBaTh
($OTO37IEMEHT 3aBUCUT OT MHOTUX (PAKTOPOB: MHTEHCUBHOCTH COJIHEYHOTO M3ITY4EHUS, IJIOIA I
¢dorornemenTta, KIIJI koHCTpyKLIMK, TeMIepaTyphl (IpU HarpeBaHUU TPOBOAUMOCTD Ma/laeT).

OpHako pa3HOCTh MOTEHIMANIOB, CO3JaBaeMas OJHUM (OTORJIEMEHTOB, Maja JUIs
MPOMBIIIIEHHOTO IMpUMeHeHHs. UYUToO0bl HMeTh BO3MOXKHOCTh HCIOJb30BaTh COJIHEUHbIE
AJIEMEHTHI Ul AJIEKTPONUTAHUS YCTPOWUCTB, UX COEIUHSIOT BMecTe. TeM camMbIM MOJy4yaroTcs
coJHeuyHble OaTapeil (coyiHeuHble COOPKH, COoNHEuHble Monynu). Kpome Toro, ¢orosneMeHTs!
HOKPBIBAIOT PA3JIMYHBIMU 3ALIUTHBIMU CIIOSIMM U3 CTEKJIA, IJIACTMACCHI, pa3IMYHBIX IUIEHOK. DTO
JIeNAtoT JUIsl TOTO, YTOOBI 3aALIUTUTh XPYIKUI 2JI€MEHT.

OcHoBHOI pabouell XapaKkTepUCTHKOW COJHEUHOW OaTapew SBISETCS MUKOBas
MOIIIHOCThb, KOTOpYIO BblpaxkaioT B Barrax (Bt, W). Ota xapakrepucTtuka IOKa3bIBaeT
BBIXOJHYIO MOIIHOCTh OaTapeu B ONTUMAJbHBIX YCJIOBUSAX: COJHEUHOM Hu3iydyeHuu 1 kBt/m2,
Temreparype okpyxarwieid cpensl 25 oC, comHedHoM crekTtpe mupuHoi 450(AMI1,5). B
OOBIYHBIX YCJIOBHSIX JOCTHUYb TAaKUX IOKa3aTesel ynaercs KpailHe pellko, OCBEIIEHHOCTh HUKE,
a MoayJb HarpeBaetcs Bbiie (10 60-70 rpaaycoB).

IIpu mocnemoBaTeNTbHOM  COEJMHEHUM  (DOTODJIEMEHTOB  TOBBIMIACTCS  Pa3HOCTh
NOTEHIMAJIOB, NMPH MapauIeIbHOM - TOK. TakuMm o0pa3oM KOMOMHHPYS COEIWHEHHS] MOXKHO
NOOUThCA TpeOyeMbIX MapaMeTpoB MO TOKY W HANpPsHKEHUIO, a CIIEA0BATEIbHO U MO0 MOITHOCTH.
Kpome Toro, nocienoBaTeIbHO WM MapajuIeIbHO MOKHO COEIMHATH HE TOJIBKO (POTOIEMEHTHI
B paMKax OJIHOM COJHEUHOU OaTapeu, HO U COJHEUHbIe OaTapeun B LEJIOM.

Ha cerognsimnumii 1eHb Ha ppIHKE cObITa MPeobiaJaeT B OCHOBHOM TPH BUJA COJTHEUHBIX
Oarapeil — 3TO TOHKOIJICHOYHbIE, MOHOKPUCTAININYECKHE U MOJUKPUCTAJUINYECKUE COJTHEYHbBIE
na"enu. Hanbomnee nonmyasipHbIMU SIBJISIOTCS MOHOKPUCTAJUIMYECKHE COJIHEUHbIE OaTapeu. JToT
TUN Oatapeil COCTOMT M3 OTPOMHOIO KOJMYECTBA CHJIMKOHOBBIX siueeK. CHUIIMKOHOBBIC SYEHKH
BBITOJIHSAIOT (YHKUUIO TPE0OPa3OBBIBAHUS DJICKTPUYECKONM SHEPrUM W3 COJHEYHBIX Jy4deH,
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MOMAJAlOMX Ha HX I[OBEepXHOCTh. Hambonee onTuManbHBIM KOJIMYECTBOM SUYEEK B
MOHOKPHUCTAINIMYECKUX Oarapesx cuuTaercs 36. DTO [IOCTATOYHO XOPOIIO OTpakaeTcs Ha
BBIPA0OTKE JEKTPOIHEPTUU. MOHOKPHCTATUIMYECKUE OaTaper HOCTATOYHO JIETKH U KOMITAKTHBI,
CIIOCOOHBI HEMHOTO U3rubartbes. biaromapst 3ToMy CBOWMCTBY, HE COCTaBHT 0CO0OTO Tpyda
YCTaHOBKA JaHHBIX OaTapeld Ha HEPOBHBIX IMOBEPXHOCTSX, TAC CJIOXKHO Oyner moOuThes
IIPABWJIBHOT'O yIJla HAKJIOHA.

Cmpoenue conneynvix dbamapeit

MNnactHb! ’ > CrexnsHnoe

NPOBOAHNKA nokpbrMe
: \/ . AwTnBnukosbiit
- nmer

AHTHMBNMKOBOE N

NOKpPbLITHE g

KpemHui DoTO3NeMEHT

n- ¥ p-TMnNa

.. Metannuueckan - :
77 noanoxka e . Kapkac

barapen u3 MOHOKPHMCTA/IOB HMEIOT HAJEKHBIA M MPOYHBIM CTEKJIOIUIACTUKOBBIN
Koprmyc. brmaronaps HemMy BOBHYTpb YCTaHOBKHM Bjara HE HPOHHUKAeT, MOITOMY JaHHBIE
YCTaHOBKHM MOKHO HCITIOJIb30BaTh Jake Ha KOpaOJsiX JajbHEro mijaBaHus. bonee Hage)KHBIMU U
JOJITOBEYHBIMU COJIHEYHBbIE OaTaped [enaeT OTCYTCTBHE IOJIBMXKHBIX 3jemeHToB. Cdepa
MPUMEHEHUS MOHOKPUCTAIITMYECKUX COTHEYHBIX OaTapeit TOBOJIBHO MIKUPOKA, 3TO MOXKET OBITh U
3apsjika aKKyMYJSTOPOB, SJEKTPONUTaHHME /IS CaZOBbIX HACOCOB, OOecleueHHe MUTaHUS
60pTOBOrO 060PYIOBaHMS KOPaOIs, OCBELICHUE CA0BBIX U MPUYCAJEOHBIX YYaCTKOB , TUTAHUS
CUTHAJIM3ALMU M CPEACTB CBA3M, M Tak Jjainee. Y JaHHOIO BHJA COJHEUYHBIX OaTtapeit
MaKCHMaJbHasi MOILIHOCTb JTOCTUTAeTCs MPHU YCIOBUAX, €CIU HEOO OyAeT sICHBbIM, TemIepaTypa
Bo3nyxa — 25°C, manmenu OyAyT HampaBi€HBl TMPSMO Ha COJHIIE. 3HAYWUTEIHLHO CHHU3UTH
MOIIIHOCTh YCTAaHOBKH MOXKET Jake HeOombInas obmadHocTh (okoo 70%), a B ciiydae CHIIBHOU
00JJa4HOCTH MOKHO CUHMTATh 4TO paboTa CoJIHeYHOW Oarapeun OJIOKMPOBAaHA, TaK KaK MOIIHOCTh
camwkaercas Ha 90%. nsg Toro 4ro Obl MOMYYUTh ONTUMAIBHYIO MOIIHOCTb, JHANa3oH
TEMIIepaTyp BO3ayXa JOJKEeH KoiebaTbesa B pamkax 15-25 °C. g HamuX MIUPOT U3MEHEHHE
COJIHEYHOMW PHEPruM, HAMpsMYIO 3aBUCHT OT ce30Ha. [ljig Toro yToObl HE U3MEHATH MOCTOSHHO,
HAIpaBJICHUE IaHEJIeW pPEKOMEHIYeTCs YCTaHOBMTh HMX II0 HANpaBIEHUIO K JKBaTopy,
OTKJIOHEHHUE JTOJDKHO OBITh PaBHO HIMPOTE MECTHOCTH.
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ToHKoNIeHOYHBbIE COJIHEUHbIEe OaTapeH — CUMTAIOTCA HauOoJjee JIeNIeBbIM BapHaHTOM
U3 BCEX CYUIECTBYIOIIUX BUIOB OaTapeil. DTOT BUJ OaTapell MOXHO yCTaHaBIMBATh B JIIOOOM
MecTe, 3TO MOXET OBITh CTeHa 3[aHMs, KpbIIIa JIMOO K€ 3eMeNbHBIH ydacToK. B oTimume ot
MOHOKPHUCTAJUTMYECKUX OaTapeil, TOHKOIICHOYHBIM COJHEYHBIM OaTapesiM He HYXHBI MPsIMbIe
ayun conHia. Ilo MourHOCTH OHM Takxke OoJiee yI0OHBI, YeM JAPYrHe BUIbI, TaK KaK Jaxe Ipu
MacMypHOW MOroJie OHU TEPSIOT MOIIHOCTH Bcero Ha 10 — 15 %. Jlng nHameir mecTHOCTH
Haubosee ynoOeH Takoil MaTepuai Kak TOHKas IUIEHKa, YeM MOHOKPHUCTAJUIbl, TaK KaK OHa
JIOCTaTOYHO XOPOHIO paboTaeT Aa)ke B YCJIOBUAX 3albUICHHOCTH. EIMHCTBEHHOE YTO MOXKHO
Ha3BaTb MHUHYCOM [UIsi JAaHHOTO BHJA COJIHEYHBIX OaTaped 5TO 3aHUMaeMas IUIOUIaib,
MpakTH4ecku B 2,5 paza Oojblie, yeM y Apyrux. [IpumeHstoTCsS OHM B OCHOBHOM Juisi Oolee
KPYITHBIX CUCTEM JIEKTPOCHAOKEHHUS , PEIKO - I OBITOBBIX TOTPEOHOCTE.

Hosmkpucraninyeckue coJiHeYHble O0aTapeM TaKkKe CUUTAIOTCS albTEPHATHUBHBIM
BapMaHTOM  MOHOKpHCTaUIMYecKuM  OarapesM. B ux  ycTpolicTBe  NpUMEHUM
MNOJIMKPUCTAIUIMYECKUM KpPEMHMM, MMeEroIui sipko cuHui nBer. Ilo crommoctu oHu Oosee
BBITO/IHBI, YeM MOHOKpHCTayuinyeckue Oarapeu. [lonmumkpucranindeckue COMHEYHbIE OaTapeu
HIMPOKO TMPUMEHUMBI Ui OCBEIICHHS BOPOB, MAapKOB, YIUII, IIOCCe, OONbHUIL, Kade, IIKOI,
YaCTHBIX JOMOB, CPEACTB CBSA3M, a TaKXke [UIsl SHEProcHaOXKEeHUs Tra3ompoBOJOB U
He(TEPOBOIOB, 3aPSAKH AKKYMYJISTOPOB.

Heoocmamku conneunvix naueneil.

Cpoxk cityk0bl KpUCTAJIIIOB, U3 KOTOPBIX BBINOJHAIOTCSA OaTapen, He 3aBUCUT OT THUIIA, OH
MOJIHOCTBIO 3aBUCUT OT HETIPOHUIIAEMOCTH U KPETIOCTH KOHCTPYKIMH. KpucTtanisl ke, mpu 3ToM
COBEpIIEHHO PaBHOJYILIHBI K BJIare WM JPYruM HEOJIaronpusTHHIM (QakTopam , OHU SBISIOTCS
WHEPTHBIMM  Marepuanamu. [lpy HapymieHMM TEepMETHYHOCTH IOBEPXHOCTH, MOTYT
MIOJIBEPTHYTHCSI PIKABIICHUIO JOPOXKKHU, COEIMHAIOIINE KPEMHMM, 3a CUET IONAJaHus BJIaru Ha
JIOPOKKHM MEXy IUIACTUHAMU MCUYE3HYT TOKOIIPOBOASIINE KOHTAKTHI. TOIBKO MO 3TOM NMPUYNHE
MIAHEJIb MOXKET BBIMTH U3 CTPOS.

Pacuem conneunvix nanenei.

UtoOBI y3HATH, MaHETUW KaKOW MOIIHOCTH TOTPEOYIOTCS ISl YCTAaHOBKHU, HEOOXOIMMO
3HaTh MOIIHOCTh BCEX 3JEKTpOonprOopoB B AoMe. Eciu oT conHeuHbIx OaTtapeil OyneT 3anuraHa
TOJIKO YacTh MPHUOOPOB, TO COOTBETCTBEHHO HYHO 3HATh TOJIBKO UX MOIIHOCTb.

Mo1HOCTh BCeria MO>KHO IIOCMOTPETH B MACIOPTE AJIEKTponprudopa.

Heo6xoaumMo cBecTH Bce MpHOOPHI B €MHYIO TaONMIly ¢ YKa3aHHEM MOIIHOCTH, YUCIIO
4acoB palOThl, CYTOYHOE MOTpeOJICHHE M CYMMY BCEX DJIEKTPONPUOOPOB (31€Ch MOXKHO
COCTaBUThH OONIYIO TaONHUILY JUIS IPaKTUYeCKUX padboT Nel u Ne3).

Tabmumal.

daexrponpudop | Momnocts, Br  [KosmuecTtBo Bpewms pa6ortsl B | [loTpedsenue 3a
CYTKH, Yac CyTKH, BTXx4

Bcero B cyTku, P!
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Crhenyrommii mar — 3TO OIpeesieHHe TOJIOBOIO KOJMYECTBA COJIHEYHOH pajaluy,
XapakTepHOE ISl JAHHOTO PErHoHa. JTO TaONHIbI, B KOTOPBIX YKa3aH YPOBEHb COJHEUHOU
pamguanuu (KBT-4/M?/neHp) ¢ pa3OUBKOI 1O MECSIIaM.

Ta6nuna 2. ConHeyHas MHCOJIANMS B roposie MockBa:

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

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

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

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

CoracHo Ta0iuIe HAWITYYIIHK yPOBEHb HHCOJSAIUU OyIeT B HIOHE MECAIle, a HAauXyIIIHi — B
nekaope.
3nas oOuryro uudpy sHEpronoTpedieHus, HEOOXOOUMO YYecTh MOTEpU Ha pas3psl-3apsnl
akKkymyJsitopa. Bennunna noteps coctaBisieT okoso 20%.

Po6u4 :P,,p ><1,2
JlenuM mosydyeHHOE 3HaYCHHE Ha 3HAYCHHUE WHCOJSIUH.
st nionsi: W=P 4, [3nauenue uions, xBT.
Jlnst nexa6psi: W=P,4,, [3nauenue oexabps, kBT.
[Tocne ocymiecTBIEHUST pacueToB HEOOXOAUMO BHIOpATh MOOYIO MOJENh M3 NMPHUBEACHHBIX B
tabnuie. JlanpHeie pacyeTsl MO3BOJIAT ONMPEAETUTh HEOOXOIUMOE KOIMYECTBO COTHEUHBIX
Oarapeil BBIOpaHHOM MOIIIHOCTH.

Tabmawnra 3.

MoenbHbIH psif 150 170 170 180 180 250

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

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

HomunansHoe 12 12 24 12 24 24

HanpsbkeHue, B

Pa3mepsl, MM 1468%x673x43 1580x815%38 1580x815x%43 1640x992x40

Bec, kT 12.1 | 17.4 | 185

Heo0xoamMoe KOJTMIECTBO COTHEUHBIX TTaHEIeH BBIYUCIISAETCS 0 opMyIIe:

Nuons= W I 6bi6pannas mownocmo 6 kBm

Noexagps= W | 8b16pannasn mownocmo ¢ kBm

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

2. llopsiaok BbINOJHEHUS PadOThI

1. Osnaxomumscs c npedcmasienHbIMU 860300HOBIAEMbIMU AIbMEPHAMUBHBIMU UCTNOYHUKAMU
9HepauU. U3yYUms NPUHYUN padOOmbl, KOHCMPYKYUIO, 0COOEHHOCMU pabOmbl.

2. O3HakomMumvbcsi ¢ MEMOOUKOU NPOBeOeHUs: paciema

3. Ilpoussecmu pacuem ¢ coomeemcmeauu ¢ 3a0aHuUeM.
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4. Coenamb 661600 0 YenecoobPA3ZHOCMU NPUMEHEHUS. PACCUUMAHHBIX (POMOINIEKMPULECKUX
naweei.

3. Yka3anus no opopmMJIeHUIO 0TUYETA

Otuer 1o paboTe JOIKEH COEPKaTh!
Ha3Banue u 1ienb npakruueckoi paboThl.
Kpartkuii KOHCIIEKT TEeOPETHUECKOM YaCTH PabOTHI.
PacueTsl 1o MHIMBUAYAIBHOMY 33a/IaHMUIO.
BeiBog 00 3(d@deKkTHuBHOCTH pacCUMTAHHBIX COJHEYHBIX Oarapel M BO3MOXKHOCTH
ucnosap3oBanus BUD B pamkax pa3BUTHS TypUCTUYECKOIO CEPBHCA.

NS

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

1. Hesm padoThl
1. O3HaKOMHUTBCA C METOJaMH NPOBEACHUS HHCTPYMEHTAILHOTO SHEPToayIuTa.
2. V3y4nTh KOHCTPYKIHMIO, TEXHHYECKHE XapaKTEPUCTHUKH M Ha3HayeHHuEe OOOpYHOBaHUS VIS
MHCTPYMEHTAJIBHOTO SHEProayuTa.
3. O3HaKOMHTBHCS C TEXHOJIOTHUECKHM IIPOIIECCOM BBINOJIHEHHS TEIUIOBU3HMOHHOW CHEMKHU
3JIaQHUS.
4. BBINOJIHUTH TETNIOBU3NOHHYIO ChEMKY 3aHUSL.
5. CocTaBUTh OTUET O BBINOJHEHHOW TepMorpaduu 374aHHMs U BBIHECTH PEKOMEHJIALUU IO
YCTPaHEHUIO J1e(hEeKTOB.

2. MeToabl NpoBeeHNs] HHCTPYMEHTAIbHOI0 YJHEProayAnuTa

DHeproayauT — 93TO OOCIEIOBAaHHE BCEX DHEPrOPECypCcOB OPTraHU3allMM C  IENBIO
BBISIBJICHUA 3(1)(1)CKTI/IBHOCTI/I nux HUCITIOJIB30BAaHU S u BO3MOXXHOCTEN JOCTUXXCHU S
SHEpProcOepeKEHUSI.

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

HSHEPreTUYECKUX PECypCOB, U OINPEIEICHUE NMyTeW JOCTUKEHHUS BBISIBJICHHOM MOTEHIMAIbHOU
YKOHOMUH.

KauecTBeHHBIN DHEPreTHUECKUN ayTUT HEBO3MOXKHO MPOBECTH 0€3 MHCTPYMEHTAJIHHOTO
o0creoBaHus, KOTOPOE IMOMOTAaeT BOCIIOJHUTH HEIOCTAIONIYI0 WH(POPMAIUIO, HYKHYIO IS
orieHkH 3 PexTuBHOCTH UcToNb30BaHuss TOP. MHCcTpyMeHTanbHOE 00caenoBaHre IPOBOIUTCS C
WCITOJIh30BAHUEM CTAIIMOHAPHOTO JIMOO CIEIHATM3NPOBAHHOTO TIOPTATUBHOTO 000PY/TIOBAHUS.

Bo Bpemsi mpoBeneHUs WHCTPYMEHTAIBHBIX W3MEPEHUI HEOOXOAMMO HCIOJIB30BaTh IO
MaKCUMyMy BC€ TEXHHYECKHE M KOMMEPYECKHE Y3JIbI ydeTa DHEPreTHYECKUX PECYpPCOB,
MMEIOIINXCS B OPTaHU3aIUH.

[Ipu mpoBeneHN WHCTPYMEHTAIBLHOTO OOCJIEIOBAaHMS BCSI OpraHu3aIis pasieisercs Ha
OT/IeNbHBIE OOBEKTH WU CHUCTEMBI, KOTOpbIE BIIOCIEACTBHH OyAyT TOIBEPTHYTHI
KOMILIEKCHOMY OOCTIEIOBaHUIO.

HNucTpymeHTanbHOE 00Ce[oBaHne OBIBAET TPEX BUIOB:

OnHOKpaTHBIE U3MEPECHUS.

banancoBbie usmepeHus.

Peructparnus mapameTpos.

© PI'YTHUC



®EJIEPAJIBHOE TOCYTAPCTBEHHOE BIO/I)KETHOE OBPA3OBATE/IbBHOE | CMK PIYTUC
i _ VUPEXIEHME BbICIIET'O OBPA3OBAHVI
\ «POCCUNCKNUN TOCYOAPCTBEHHbBIV YHUBEPCUTET
- TYPU3MA U CEPBVICA» Aucm 61 uz 102

[Ipy OMHOKPATHBIX HM3MEPEHUSX OMpeAeNseTcss SHepProd(pPeKTUBHOCTh KOHKPETHOTO
00BEKTa B ONPEICIICHHOM PeKuMe padoThI. J{1s1 HHCTPYMEHTAILHOTO 00CIICIOBAaHHS 3TOrO BHIA
TpeOyeTcsi MUHUMYM CaMbIX MPOCTHIX W3MEPHUTENbHBIX MPUOOPOB, HE TPEOYIOMIUX BCTPOSHHOU
HaMSATH JIJIS TIOCICAYIOIICH CHHXPOHHU3AIUN C KOMITBIOTEPOM.

banancoBeie u3MepeHus HE0OXOMUMBI it (hOpMHUPOBaHHMS OaaHca paclpeIeICHHs] TOTO
WIM HWHOTO JHEpropecypca MEXAYy pa3InYHBIMH IOTPEOUTEIIIMH DHEPIHH, y4acTKaMH,
OpI‘aHI/I?;aI_[I/ISIMI/I n T.1. I[JISI 3TOr0 BHAA I/IHCTPYMCHTEUIBHOFO 06CH€IIOBaHI/I$I HGO6XOZ[I/IMBI
HECKOJIBKO PA3JIMYHBIX HM3MEPUTEIBHBIX MPUOOPOB, YTOOBI OBUIM BO3MOXHBI OJHOBPEMCHHBIC
3aMepBI B pa3HbIX MEcCTax. I[JISI GaﬂaHCOBBIX H3MepeHHfI Hy)KHO TAK)XEC HCIIOJIB30BaTh
UMEIOIIUECS] B OpraHM3al[ik CTAI[MOHAPHBIC NPUOOPHI THIA CHCTEM TEXHHYECKOTO HIIU
KOMMEPUYECKOTO y4eTa SHEPTeTUICCKUX PECYPCOB.

Bo Bpemst mpoBeieHUs PETUCTPALIMK [TaPAMETPOB ONPEILIIICTCS 3aBUCHMOCTh BO BpEMEHHU
KaKoro-to rmapamerpa. J[ns HMHCTpyMEHTAJIBHOTO OOCJIEIOBaHUS 3TOTO BHUAA HYKHO
000pyI0BaHUE, OCHAIICHHOE BHEIIIHUMH WJIM BHYTPEHHHUMHU YCTPOWCTBAMH XPAaHCHHS M 3aITUCH
JTAHHBIX C BOBMOXHOCTBIO BITOCJICACTBUHN Hepez{aTb X Ha KOMHI)IOTep.

HNHCcTpyMeHTATbHBIN 3HEProayIuT MPOBOJAMUTCS 110 OJHOMY U3 4-X METOJIOB:

TemnmoBU3MOHHOE 00CIEI0BAHME.

MynbTUMETpUYECKOE 00CIIeIOBaHHE.

N3mepenue pacxoja mapa v KUIKOCTH.

H3mepenue mapaMeTpoB 3JICKTPOIHEPIHH.

[Tpu TennoBU3MOHHOM O0CIIEI0BaHUU BBISBIISIFOTCS MCTOUYHUKH TEIJIOBBIX NMOTEPh. B aTOM
MeToJie 00cIeI0BaHNsl OCHOBHBIM 000PYIOBaHUEM SIBJISIETCS TEIJIOBU30D, KOTOPBIH (QUKCUPYET
UHppaKpacHOE U3Iy4YeHHE OT KakKoro-imbo oObeKTa, mpeBpamas ero M3 TEeIIOBOro
n3o0paxeHus: B BUauMMoe. JlaHHBIM MeToa oOcieoBaHMsI 0COOO0 BaXKEH IPH IHEProayauTe
aJMUHHUCTPATUBHBIX, )KWIBIX U IPOU3BOJCTBEHHBIX 31aHUM.

[Ipy MynbTUMETpUUYECKOM  OOCJIEIOBAaHUU H3MEPSAIOTCS YPOBHU BIAXKHOCTH, IIyma,
TeMmreparypbl U LU(GPOBOro MyJabTHMETpa. Bo Bpems mpoBeneHUs MyJIbTUMETPUYECKOTO
oOcienoBaHUS YPOBEHb IIIyMa M3MEPSIOT B Y4E€OHBIX 3aBEACHMSIX, IPOMBIIUIEHHBIX
npennpusaTusx. Cuily cBeTa U3MEpSIIOT B MOMELICHUSX, CBET B KOTOPBIX MaJaeT MOJ pa3HbIMHU
yraamu. Ilpu nmomomuy nu@poBOro MyabTUMETpa HU3MEPSAIOTCS IHEPEMEHHBIE M IMOCTOSHHBIE
HalnpsDKeHHEe U TOK, CONPOTUBIIEHUE, €eMKOCTh, YacTOTa, pabOuuil IUKII, a TaKKe TECTUPYIOTCS
JTMOJIbI U ITPO3BAHUBAIOTCS 3JEKTPUUECKHE LIENU Ha OOPBIB.

ITpu nmpoBeneHMM M3MEpPEHMM pacxojaa Iapa, raza WIN >KMIKOCTH CTaBITCS CIENYIOLINE
3aJaui:

N3mepenne KonuuecTBa BELIECTBA, KOTOPOE NMPOXOAUT YEPE3 U3MEPUTEIBHBIN y4acTOK 3a
CYTKH, CMEHY U T.1. B 3TOM ciiydae u3aMepuTenbHOe 00OPYAOBAHHME HA3bIBACTCSI CUETUYHKAMM
KOJIMYECTBA.

N3mepenue konuuecTBa BEUIECTBA, KOTOPOE MPOXOAUT Yepe3 U3MEPUTENbHBIN Y4acTOK 3a
4yac, MHUHYTY, CeKyHAy. B »3ToM ciyyae wu3MepurenbHoe O0OOpyJOBaHUE Ha3bIBaeTCA
pacxo0MepaMu.

CymectByer 0Oosee JABYX JAECATKOB pa3IMYHBIX CHOCOOOB H3MEPEHHUs pacxoja, HO
CaMbIMU PACIIPOCTPAHEHHBIMU PACXOJOMEpPaMHU SBIISIOTCS: JIEKTPOMAarHuTHbIE, IEPEMEHHOTO U
IIOCTOSIHHOTO II€peMNaia AaBJICHUS, TAXOMETPUUYECKHE.

H3mepeHne napaMeTpoB 3JIEKTPOIHEPTUN TPOBOAUTCS MPU MOMOIIH 3JIEKTPOAHAIN3ATOpPA.
Tak, Gmaromapsi aHanu3aTopaM KauecTBa CHAOXEHMs AJIEKTPO’HEprueil s TpexQasHoi ceTu
MOXHO HE TOJBKO TMpeJCKa3aTb M IpeJOoTBPaTUTh, HO M YCTPAHUTh BO3MOXKHBIE U
CYILIECTBYIOIINE HEMOJIAAKU B CUCTEMAX, paCHpeeIIAIOIUX dIEKTPOIHEPTHIO.
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MeTtoa MHCTPYMEHTAIBHOTO 00CIIeI0OBaHNs — U3MEPEHHUE Ta30BOM Cpebl - MpEeAroiaraet
MCIIOJIb30BaHUE Ta30aHAIN3aTOPa, KOTOPBIM OnpeeiseT KOHIEHTPALUIO0 pa3HOOOpa3HbIX ra3oB B
ra3oBoii cmecu. Mcnomp3yercss 3TOT mpuOOp A M3MEpPEHHs] BPEIHBIX BEIIECTB B Ta30BBIX
BbIOpOCcax B MpOMBINIICHHOCTH. Kpome Toro, razoaHanu3aTtop IOMOTraeT HAacTpauBaTh H
00CITy’)KUBaTh TE€YH, KOTJIbI, TOPEIKH, Ta30BbIe TYpOUHBI, KOTOphIe pabOTaIOT Ha JOOBIX BHUIAX

TOIIJINBA.

Bce HeoOxomuMbie MpUOOPHI IJIsi TIPOBEACHHS TAaHHBIX WCCIICIOBAHMS JIOJDKHBI OBITH B

KaXKI0U SHEproladbopaTopuu.

3. O6opynoBanue 1Jisi HHCTPYMEHTAJIbHOI0 JHEProayauTa.

Ha3zpanue npuéopa

TexHuuyecKHe XaPAKTECPUCTUKH

Ha3znauenmue

TenaoBU3HOHHBIA KOMILIEKC

= 4

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

UyBCTBUTEIHHOCTD 0,1°C

Koppexkuust usmepenuit:  Koshuunent uznydenus
perymupyeres ot 0,1 no 1,0

Pabota oT ceTr mepeMeHHOT0 TOKa:

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

VYcaoBust okpyxKarouiei cpeapl:

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

JluanaszoH TeMIiieparyp npy XpaHeHUH:
Jo +70°C

Ot -40°C

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

Pacxogomep ¢ 1aT4uKOM
TOJIMHOMepa

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

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

OcHOBHasi IOTPENIHOCTb, %o

- IpH U3MEPEHUHN 0OBEMHOTO pacxojia

- TIpU U3MEPEHUH KOJINICCTBA
+1.5
+2

Temmneparypa, °C

- KOHTPOJIUPYEMOU Cpeabl

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

[Mutanne (BHyTpeHH:S OaTapes WiIN CeTeBOH
amamnTep), B 9

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

Macca, kr, He Ooee 6

Wsmepenue pacxoaa
KHUAKOCTEHU C
OTCYTCTBUEM IIpUMECEH
0e3 Bpe3KH.

IMupomerp

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

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

Paspermarorias ciocoosocts, °C 0,2
IToxa3aTens BU3MPOBAHUS 1:10
CrnekTpanbHblif quana3zon, MM 8 ... 14
Koapuunenrt uznyqarenbHoil ciocoOHOCTH

JlucraHMOHHOE
U3MEPEHUE TEMIIEPATYPHIL.
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0,95

Komunuectso siueex mamsitu, mr 1

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

T'abapuTHbIC pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBII ¢ 4
30HAaMH

Huana3on u3mepsieMbIx Temnepatyp,°C -
100...+1800 (3aBUCHT OT THTIA HCIIOIH3yEMOTO 30H/A,
cM. CBoiHAs Ta0NHUIA HCTIOTIB3YEMBIX 30HIOB)
OTHOCHTENbHAs NOrPEIHOCTh, % +0,5 +en.Mi.pasp.

Hena ennuuel Maaamero paspana,°C 0,1

KonnuecTBO THIIOB CMEHHEIX 30HI0B 24

Juana3oH n3MepeHus: OTHOCUTEIbHON BIAXKHOCTH, %o
0...100

AOCONIOTHASI TOTPEITHOCTh N3MEPEHUS
OTHOCHTENILHOM BIIaXKHOCTH, %0 3

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

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

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

VYeunurens mommHoctn  CLASS D KITJI 80%
YacroTa reHepaiyy (HEMPEPBHIBHO WIM UMITYIIbCHI),
T’ 512, 1024, 8928, uepenoBanue 3-X 4acCTOT
JlommycTuMoe CONpOTHUBIICHNE HATPY3KU nroboe
(0...0)

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

[uTtanne 1 akkym. 12B/2,2 Ag
I'abapuTHBIC pa3Mephl AMEKTPOHHOTO OJI0Ka, HE
Ooiee, MM 190x140x80

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

TpaccupoBka moI3eMHBIX
KOMMYHUKAIIHH,
OTIpeNIeIICHUEe MECT UX
MOBPEKICHUM.

I'azoananuzartop

Juana3oH n3MepeHui 1aTuuKa:

02 0-21%

CoO 0-10000 ppm

CO2  0-99,9%

NO 0-5000 ppm

S0O2 0-5000 ppm

napienue/paspexkenne 150 mOap

TOYHOCTh +5% (0T U3MEPEHHOTO 3HAYCHUS)

pabouas Temneparypa  0-40°C

pasmep 3oHma  1000x8 mm

MaKCHMallbHas TeMIIepaTypa JJIs 30H1a 600°C

i 1100°C

3arporpaMMHPOBAHHbBIC BH]IBI TOIUTHBA
IIPUPOJHBIH ra3, KOKCOBBIN ra3, Ma3yT,

COJISIpKa, IPOTIaH WK JI000# BUA JPyroro

PyuHo 351€KTpOHHBIH
ra3oaHaln3aTop JUis
JTUarHOCTHKH, HAJIAIKU
KOTJIOB.
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UCIIONB3yEeMOTO TOILIHBA

MUTaHUE OT aKKyMYJIATOPHOI OaTapey WK OT CeTH

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

HOAKIIIOYEHHs IIPUHTEpa

Macca | kr

H3mepurtens NJIOTHOCTH Jlnana3oH n3MepeHus! MIIOTHOCTH TETIOBBIX

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

Juanazon namepenus temrepatypsl, C -

30...+100

JlnanasoH ornpeaeseHus COPOTUBICHHS

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

OtHocHUTENbHAs! TOTPEITHOCTH U3MEPEHUS

IUTOTHOCTH TEIUIOBBIX IIOTOKOB, HE Ooree, %
+6

AOGcCoIOTHAs! TOTPEITHOCTH N3MEPEHUS

TeMmnepaTypsl, He bomnee, °C +0.2

O0BeM apxuBUpYEeMOil HHpOpMAIHY, 3HAYCHUN
2000 Ha kaHaJ

OO011iee KOJIMYECTBO U3MEPUTEIBHBIX KaHAJIOB
10...100

KonnuecTBO U3MEPUTENBHBIX KaHAIOB MOYJIS: -

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

JmmTenbHOCTh HAOMIOACHUH (PEKUM CaMOITHCIIA),

qac 1...400

WHTtepBan nsmepeHuii (pekuM caMoIucna), MAH
1...180

I'abGapuTHbIC pasMepsl, MM:

- aJeKTpoHHOTO OMoKa  175%x90x30

- MOZLYJIs 117x80x32

- mpeoOpa3oBaTesisl TEIJIOBOIO MOTOKA 010x52,

027x2

- mpeoOpa3zoBaTesist TeMIieparypbl (KOHTAKTHBIN)

012x4

Macca npubopa ¢ OHUM MOJyJeM, He Oosee, KT
15

W3mepenue miIoTHOCTH
TEIUIOBEIX IIOTOKOB,
TEPMHUYIECCKOTO
COTPOTHUBJICHUS U
COTMPOTHUBJICHUS
TeIUIoNnepenaie npu
TEILUIOBU3UOHHOM
0o0clIeJOBaHNH.

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

Usmepenue gactotsl (10 40 MI ')

N3mepenue conporusienus (40 MOM), mpo3BOHKA
LeTH

Wsmepenne emxoct (110 2 MD)

ABTOMaTHYECKHUI1 BEIOOD Tpeena n3MepeHus

VYV nepxaHue noxkazaHui

ABTOBBIKJIIOUCHUE MTUTAHKS, HHAUKALHS pa3psiia

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

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

KD mo I'OCT 13109;

nuana3on pabounx temmepatyp: —20...50°C;

Macca npudopa: 2 Kr.

Garapen

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

aHaJIHu3 COOBITHH,
MPOUCXOJAIINX B CETU
HETMOCPEACTBEHHO Ha
MeCTe TIPOBEACHUS
n3MepeHuit 6e3
ucnosibzoBanus [TK
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10

Enuanis: n3MepeHus M/cM

Juana3on nuamepeHuit 0,05-100

TouHocTs M3MepeHnit  +/- 1,0 MM

Bpems m3mepenuii B pexxume ciaexernust  0.16-1
ceK

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

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

Bec 0,110 kr

W3mepenue paccTosHUH,
BBIYHCIICHHE TUIOMIAIN 1
o0bemMa

11

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

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

12

H3mepuTenb-perucTparop B
KOMILIEKTe € 2 OBePXHOCTHBIMHU
AaTYMKAMH

y

KonnuecTBo kaHaIOB U3MEpeHHs 2
HNupuxatop KKN

Junana3on n3mepenus B 3aBucumoct oT HCX
TepmomnpeobpazoBarens, °C:

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

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

-50...500

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

Pa3pemarormas ciocoOHOCT IIPH U3MEPEHIH

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

IIpenensl qonyckaeMoil JONOIHUTEIbHOU
TIOTPENTHOCTH, BEI3BAHHOH OTKJIOHCHUEM
TeMIepaTypbl OKPYKAIOMICH CpeIbl OT HOPMAIbHOM
(20+5)°C na kaxmaue 10°C 0,5 ocHOBHOU
MOTPEIIHOCTH

[IporpaMMupyeMbIii HHTEPBAJI MEXITY U3MEPCHUSIMHU

Usmepenue u
perucrpanus ¢
HOCJIEAYIOLIEN nepeaaue
Ha [IK temnepatypst
TIOBEPXHOCTH (TPYOBI,
CTCHBI U T.11.).
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KonmnuecTBo peructpupyeMbix U3MEPEHUN Ha
Kaxnaelii kagan 15000
Hanpspxenne muranms, B 9+1-3
Crenens 3amuts! Kopryca mo [OCT 14254 1P-42
Tun naTepdeiica A CBI3U ¢ KOMIBIOTEPOM
RS 232
Macca, kr 0,25
I"abapuTHbIe pa3Mepsl, MM. 140x70x40

4. TexHoJ0rn4ecKui npouecc BoINMOJTHECHUS TEeIJIOBU3MOHHOM CheMKH 31aHMSs.

OnHUM U3 OCHOBHBIX IIyTE€H 3KOHOMHUU TOIUIMBA SIBJISETCS YMEHBLIEHUE TEIUIOBBIX OTEPDH U
TEIUIONOCTYIIJICHUH Yepe3 OrpakJaroniye KOHCTPYKIMH CTPOUTENIBHBIX COOPYKEHUH, JOCTUTAIOIIHE
10 3apyO0eKHBIM HCTOYHUKAM 10 30% OOIIHMX MOTEPb.

TermIoBu3MOHHBI KOHTPOJIb KadyecTBa TEIUIO3AIUMTHI 3JaHUM M COOPYKEHHUH, yclen 3a-
PEKOMEH10BaTh ce0sl, KaK OJMH U3 OCHOBHBIX CIIOCOOOB KOHTPOJISI COCTOSIHUS OTpaskIaroIIUX KOH-
CTPYKLUUI 1O OKOHYAHMU CTPOMTEILCTBA U B IEPHOJ JKCILTyaTalluy, BBUJY OINEPAaTUBHOCTH, Ha-
[JISTHOCTH METOJa U JJOCTOBEPHOCTHU IMOJIYYEHHBIX PE3yJIbTaTOB. METO | MO3BOJISET BBISIBUTH Ha-
PYLICHMS TEIUIO3AIUUThl OrPaKJAIOIMX KOHCTPYKLUH, BO3HHMKIIME B PE3Yy/IbTAaTe CICAYIOIIHUX
IIPUYMH:

* HapyllEeHUs TEXHOJOTMM  HU3TOTOBIEHUS  CTPOMUTEIBHBIX  MaTEpUATIOB,  IIPaBUII
CKJIQAMPOBaHUS,

NIEPEBO3KHU U T.IL.;

e omMOOK M HapyIICHUH IPU CTPOUTEILCTBE 3/1aHUM;

*  HENPABUJIBHOI'O PEXKUMA IKCILTyaTal1H.

[Tepeuncriennble (akTOpbl NMPUBOIAT K MPEKIAECBPEMEHHOMY CHUIKEHUIO TEIUIO3alIUTHBIX
CBOICTB B OTZEIBHBIX MECTaX OTPaKJAIOLINX KOHCTPYKLUUHN B pE3yJIbTaTe BO3AEUCTBUS MOTOIHBIX
(Betep, aTMOc(epHbIE OCATKN) U €CTECTBEHHO-KIMMATHUECKUX (LIMKJIIbI TEMJIO-XO0JI0 -TEIJI0, BIaXK-
HOCTb) yCJIOBUH. DTO, B CBOIO OYEpEb, IPUBOAUT K YXYAIIEHUIO MUKPOKIMMAaTa BHYTPHU 3AaHUM
U TIepepacxo/ly TOIUIMBA, BCIEACTBUE MOBBIIECHUS TETJIONOTEPD.

CoBpeMeHHbIE TEIUIOBU3MOHHBIE CUCTEMBI MO3BOJISIOT OBICTPO M TOYHO BBISBUTH YYacTKH C
MOBBIIIEHHBIMU TEIUJIONOTEPSIMU U OINpPEAETUTh UX rpaHuilbl. KonmnuecTBeHHas olieHKa OoOHapy-
XKEHHOTO JaedeKkTa Mpou3BOAUTCA B JaOOPAaTOPHBIX YCIOBUSAX C HCIOJIb30BAaHHEM COBPEMEHHOU
IporpaMMHOM npoaykiuu u TpaaunronHoro (JI1, JI2, JI3) marematudeckoro amnmapara.

HeoOxoanmo 3aMeTuTh, 4TO (pU3MUecKasi CTOpOHA SIBICHUH, TPOUCXOAIIMX IPU U3ITyUYECHUH
U pPACIpPOCTPAHEHUH TeIla MOBEPXHOCTSIMH OrPAKIAIOUINX CTPOUTEIBHBIX KOHCTPYKLHUMH,
JIOCTaTOYHO XOpOLIO M3y4€Ha M ONKCaHa B IEPEUYMCICHHOM HIbKe nureparype. OTHOCHUTENIBHO
TpeOoBaHUIl K TepMmMorpapuu 3JaHUM U COOPYXKEHHMH, a TakkKe MOpsSIAKy €€ MpOBEACHUS
cymectByeT coorBerctBytoumii ['OCT.

Hcnonvzyemvie npubopul u 0bopyoosarue.

[IpakTHyeckoe NPUMEHEHUE PA3TUYHBIX TEIUIOBU3MOHHBIX CHUCTEM Il O0OCIeOBaHUs
3TaHUN U COOPYKEHHI MO3BOJISIET CAENaTh CAEAYIONINE BBIBOBI: TEIIOBU30PHI 7Sl TepMorpaduu
3IaHUH U COOPYKEHHUH JOJKHBI OTBEYATh CIIEAYIOUINM TPEeOOBAHUSM:

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

* BO3MOXKHOCTH IPUMEHEHHUSI CMEHHBIX 00BbEKTHBOB, yroil o030pa: 7rpaa. - 20rpan.
* YHUCJIO JIEMEHTOB B CTPOKE * YMCIIO AIIEMEHTOB B Kajipe, He meree: 100 * 100
* BO3MOXKHOCTH TOJyYeHHs 3HaueHUs Temmeparypel B °C  Ha 0dKpaHe JucIUIes
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TETJIOBU30PAWIIN IIEPEHOCHOT0 KOMIIbIOTEPA HEIIOCPEICTBEHHO HA MECTE ChEMKH;
* BO3MOJKHOCTH 3aIIMCH TEPMOU300paKEHMSI HA BUACOMArHUTO(OH MM MHOW MarHUTHBIH
HOCUTEIh HH(POPMAITUH;

- Dot spsucunotni cnesmpanicss soodomenna onpascans *  peryimpoBaHme 3HAYCHHUS
SR RN M ¢ i e U3IIydaTenbHol criocooHocTH (8);

A S T e T CoBpeMeHHasi TEIUIOBU3MOHHAS TEXHHKA

‘ N e UCHOJB3yeT HMH(PaAKpaCHBIE IETEKTOPHI, pado-

IR e TAIOIIKE B [BYX JMAIa30HaX: KOPOTKOBOJIHOBOM

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

nonb3oBaHue 3TUX MK-nnanazoHoB cBs3aHO ¢
O0COOEHHOCTSIMHU IPOITYCKAHUS TEIJIOBOTO M3IIY-
YEeHUSA aTMocdepoii. Ecnu
pykoBoacTBoBatbesi  rpagpukom  (Pumc. 1.1),
KOTOpbIN npuBogutcsa no JI3, To 31ech Tak ke
BUJHO, IIOYeMY HEOOXOAMMO HCIIOJIb30BaTh
UMEHHO 3TH HMH(QpaKpacHble JAHANA30HbI:
= CHEKTpaJbHBIH KOIQPUUIHEHT OTpaKEHHS
MUHHUMAJIEH, 4, CJIe0BAaTEIbHO, MUHUMAJIbHO
BIUSIHUE OTPaXXEHHOTO u3NydeHus. B aTom
OTHOUICHUM NO3ULUHU JIMHHOBOJIHOBOI'O H
KOPOTKOBOJIHOBOTO ~ HMH(paKpacHbIX  Juama-
30HOB NpPUMEpPHO OJMHAKOBBI JUIs ciydas TepMmorpadguu 3aanuii. B To ke Bpemsa yc-
TaHoByeHo, uyTo 40% Bcell sHeprun coOctBeHHOro MK- u3nydenus oOdbekTa MPUXOIUTCA Ha
JUIMHHOBOJIHOBYIO 4acTh, a Ha KOpPOTKOBOJIHOBYIO- Bcero 1%. Cienyer mnpusHath
HEXeJaTelbHbIM TNpUMEHEHUuEe JJIs TepMorpaguu 37aHU U COOPYKEHUH TEIJIOBU30pPOB
UHJAMKATOPHOTO THIIA, IPUHIMI JEWCTBUS KOTOPBIX OCHOBAaH Ha MpeoOpa3oBaHWU MH(PAKPACHBIX
Jy4el ¢ MoMoIblo NUPOBUANKOHOBOU TpyOKku. [Ipumenenue UK - mupomMeTpoB BOZMOXKHO TOJIBKO
B KayecTBE BCIOMOTaTeNbHBIX CpeAcTB. Kpome TOro OGOJBIIMHCTBO M3 HUX HEPabOTOCHOCOOHBI
IpU OTpHULATENBHBIX TeMiepaTtypax. ( Tepmorpadus 3qaHull TPOBOAUTCS, KaK MpaBMIIO, 3UMOH B
OTONMTENbHBIM NepUoN).

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

* mpubOp 7151 KOHTAKTHOTO U3MEPEHUS TEMIIEPATYypPHhI C MOrpeHocThIo He 6oree 0,5 °C;

* yYameuHbld aHeMoMeTp (ITpuOop Il ONpeeIeHNUs: CKOPOCTH BETpa);

* IUTATUB;

* u3MepuTenbHas pynerka (6osnee 10 MeTpoB);

* PTYTHBIM TEPMOMETP JJIsl U3MEPEHUS TEMIIEPATYPhl OKPYXKAIOIIET0 BO3/IyXa;

* mpeoOpa3oBaTeNb TEIMJIOBOIO MOTOKA;

» xenmarenbHO nMeTh K- nupomerp;

Heobxooumvie ycnosus 01 kawecmeeHHoU mepmozpaguu U n0O20MoBKa K U3MEePEeHUIM.

C 1enplo MOMY4YEHUS JIOCTOBEPHBIX PE3YNbTAaTOB HpU TepMmorpaduyueckoM oOCIIeJOBaHUN
3MaHUM U COOpPY)KEHUI HEO0OXOIMMO BBIOJHHUTH DSl YCIOBUHM, 3HAUMTENbHAs 4acTb KOTOPBIX
m3noxkena B JI1. OpgHako, NMpUMEHEHHE COBPEMEHHOW TEIUIOBU3MOHHOM TEXHHKH, IMOHYKIAET
BHECTH HEKOTOPHIE U3MEHEHUS U JJOTIOJTHEHHUS.

W3mepenust crieqyeT NPOU3BOAMTH IpPU IMEpernaje TemIreparyp MeEXIy BHYTPEHHUM U
Hapy>XHbIM BO3JyXOM, IPEBOCXOJAIIMM MHHMMAJIBHO AONYCTHMBIN, KOTOPBIM OINpeAensercs Io

bopmye:

Puc 1.1
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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 - KOO PUIHMEHT TEeIJI00TIa4H, IPUHUMAEMBIH PaBHBIM: JUII BHYTPEHHEH MOBEPXHOCTH CTEH
10 HOPMATUBHO-TEXHUYECKOHN TOKYMEHTALUU; 115l HApY>KHOM IMOBEPXHOCTU CTEH IpHU
ckopocTsx Berpa 1, 3, 6 M/c - coorBercTBerHO 11, 20, 30; B1/ (M*C);

I - OTHOCHUTEIBHOE CONPOTUBJICHUE TEIUIONepeaaye IOAJEKAIIErO  BbISABICHHIO
neeKTHOTO yJacTKa Orpa)/Iarieii KOHCTPYKIuH, He oomee 0,85;

Tepmorpaduio 37aHUN U COOPYKEHHUH clieyeT MPOBOAUTH B OTONMUTEIbHBIA CE30H, TaK
KaK IIpU 3TOM Iepenaj TemnepaTyp OyneT MaKCMMaibHO BO3MOKHBIM M BCET/A YIOBJIETBOPSET
ycnoBHio ¢popmyisl (1). Tak ke HEOOXOIUMO OTCYTCTBUE OCAJKOB, HOBEPXHOCTh 00 CIETyeMbIX
3aHH JOJDKHA OBITH CBOOOIHA OT WHES. Y CIIOBHS TEIJIOBOM MHEPIIMH MAaTEPHAIOB KOHCTPYKIIHIA
npu TepMorpaduu Hapy)KHOM uacTh 374aHMA TpeOYIOT, 4YToOBl oOcieayemblii OOBEKT He
HaXOJWJICA Ha COJIHIE B TeuyeHue 12 yacoB, MmpenauiecTBOBaBIIMX ChEMKe. Jlyunie nmpoBoauTh
U3MEpEeHusi yTpoM, B macMypHyro noropay. IIpu mH]pakpacHOil cbéMKe BHYTpU MOMELIEHUN
cienyeT ocoboe BHUMaHHUE OOpaTUTh Ha SKpaHMPOBAHUE MCTOUYHMKOB CBETa WM Temja (JlaMil
HaKaJIMBaHUs, OTONUTENbHBIX PAUATOPOB) PACIOIOKEHHBIX BOIN3H 00BEKTa TepMOTpaduu.

Ecnu umeer Mecto BeTep, TO HEOOXOOUMO U3MEPUTH €ro CKOPOCTh I JAalibHEeHIen
KOPPEKTHUPOBKU M3MEPEHHBIX 3HAYCHUH TeMmepaTryp, o 4yéM OyaeT CKa3aHO B pasjese, IMOCBs-
IEHHOM 00paboTKe pe3yinbTaToB M3MepeHuid. [10 BO3MOXKHOCTH clieIyeT BHIOMpaTh O€3BETPEH-
Hble 1HU. CHUila U HalpaBJICHNUE BETPA OKA3bIBAIOT CYILIECTBEHHOE BJIMSHUE HA TEIJIONOTEPH BO3-
JTyXOTIPOHMIIAHUEM U TEIJIONOTEPU KOHBEKIIUEN C HAPYKHOM MTOBEPXHOCTH.

BBuny 3HauMTENBbHBIX pa3MEpPOB 3/aHUN TEMJIOBU3UOHHYIO CHEMKY IPOU3BOIAT II0O-
kagapoBo. [lo 3aBepuieHnH ChEMKH OUEPEIHOIO Kajpa OlepaTop MepeMellaeT TEIJIOBU30p Ta-
KUM 00pa3zoM, 4TOObI 0OBbEKT U3MEPEHUsT HaXOWIICS MO YrioM HalmoneHus: He menee 60°. B
9TOM Clly4ae u3llydaTeiabHas CIOCOOHOCTh OT yria HalOJI0/IeHHs MPaKTUYECKH HE 3aBHCUT. B
nuarnasoHe ot 60° 1o 90° uznmyvarenbHas ciocoOHOCTh MpH NpUOIKeHHH K 90° Oyner crpemu-
TeJIbHO MaJaTh, a KOAPPUIUEHT OTpaKEHUSI COOTBETCTBEHHO Bo3pacTaTh. [loaTomy Hamo cTpe-
MUTbBCS, YTOOBI TEIJIOBU30DP OBbLIT HAMPaBJIEH 110 HOPMaJIM K CHUMaeMoMy o0beKkTy. Eciu BeicoTa
Takoro o0ObekTa mpesbimaeT 10 MeTpoB, TO s pabOThl PEKOMEHIYeTCs HCIOJIb30BaTh MOH-
TAXXHYIO BBIIIKY. YAan€HHOCTh TEIUIOBU3MOHHON KaMephl OT 00bEeKTa NMpU HApYKHOH ChEMKE
HazI0 BHIOMPATH B CIIEAYIOLIEM IUANA30HE:

1/(tgﬁ <L<L npeo.
,roe:

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

L npeo.. - paccTosiHHE, HA KOTOPOM TEIJIOBHU30p TEPSET TPeOyeMyI0 TOUHOCTh B COOTBETCTBUU C
TEXHUYECKUMH XapakTepucTuKamMu U noriomiennemM K- usnyuenns atMocepHbIM BO3YyXOM;
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[Mpubnuxenne Kk 00bekTy Ha paccrosHue L< l/tgfHeompaBnaHHO yBeIHMYHT Bpems
cbéMku. [Ipu Tepmorpaduu BHyTpeHHEH TOBEPXHOCTU 00BEKTa CIeyeT UCXOAUTh U3 pa3MepoB
ydJacTKa C MOBBIIIEHHBIMH TEIIONOTEPsMHU. PeKOMEeHIyeTCsl HCIoIb30BaTh OOBEKTUBEI C YTIIOM
0030pa He MeHee 12.

Ha o6cnenyemoii moBEpXHOCTH BBHIOMPAIOT T€OMETPHUECKHNA pernep, B KayeCTBe KOTOPOTO
MOYKHO HCIOJb30BATh THUIIOBBIE CTPOUTEIbHBIE SJIEMEHTbl C M3BECTHBIMU JIMHEHHBIMU
pasMepamMu. DTO HEOOXOAWMO Uil ompenelneHus Maciutaba mpu o0paboTke pe3ynbTaToB
W3MEPEHUN.

Ilposedenue mennosu3UOHHOU CLEMKUL.

TennoBHU30p ycTaHABIMBAIOT, MOJAKIOYAIOT BUACOMATHUTOMOH U BBICTABISIOT HEOOXOIM-
MBI TEMIIEpAaTypHBIA JHMANa30H KOTOPBIM, B COBPEMEHHOW TEIUIOBU3MOHHOW TEXHHUKE
onpesieNsgeT HE TOJIBKO BEPXHIOK M HIDKHIOIO TPAaHUIy H3MEpsAeMbIX TemIeparyp, HO U
YyBCTBUTEIBHOCTh. Perymupysi QoKyc, TemmeparypHblii YpOBEHb, SAPKOCTh M KOHTpACT
JOOMBAIOTCS YCTOMUMBOrO M YETKOIO TEPMOM300paK€HUS Ha 3KpaHe BUIAECOKOHTPOJIBHOTO
ycrpoiicTBa. TepMon3o0pakeHre HapyKHOM TOBEPXHOCTH CHUMAIOT IO KaJpaM M 3aIHCHIBAIOT
Ha BUAEOMarHuToGoH miM auckery. BumeomarHuTo(oH MO3BOJISET 3alMCHIBaTh 3BYKOBYIO
UHPOPMALIMIO O TapaMeTpax ChEMKH, IOITOMY €ro HCIHOJIb30BAaHHE MPEINOYTHTEIHHO.
CoBpeMeHHbIE TEIUIOBU30pbl IMOCIEIHUX MOJM(UKALUUKA KakK IPaBUJIO HMEIOT BCTPOCHHBIE
MHUKPO(OHBI, BCTPOCHHBIE MEHIO Ha PYCCKOM SI3bIKE, MPOM3BOAAT 3anKch n300pakenuii Ha PS -
KapThl pa3HOM €MKOCTH, a TaK € 3alUCBIBAIOT BCIO MHPOPMALMIO O TEIIOBOM COCTOSIHUU
00BEKTa, YTO TO3BOJSIET TOJYYHUTH YAOBICTBOPHUTEIBHYIO TEpPMOTpaMMy Tpu 00paboTke B
cllyuae HEBEpHOro BbIOOpa ONepaTopoM NapaMeTpoB ChEMKU. Bce 3HaueHus Ttemmepartyp,
KOTOpBIE OyIyT HCIIOJIB30BAaThCS HIKE, JTOJDKHBI OBITH MPEIBAPUTEIHHO CKOPPEKTUPOBAHBI C
yu€TOM M3JIydaTeNIbHOM crocoOHOCTH 00bekTa. Eciu Ta Benn4ynHa U3BECTHA, TO (PAaKTHUECKYIO
TEMITEpPaTypy MOXHO ONPEACIIHUTH 110 POopMyIIe:

3
T = paa/i/_‘; ()

aKm
,roe:
Tpao - M3MEpEHHAs TEIUIOBU30POM TEMIIEPATYPA;

Tpasm - paxTudeckas TemmepaTypa OOBEKT,

&€ - K02 QULUEHT HU3TydeHHs] MaTepHUaa;

BonpIIMHCTBO COBPEMEHHBIX TEIJIOBH30POB JENAIOT 3TY KOPPEKLHIO aBTOMATHUYECKH,
JIOCTATOYHO BBECTH 3HAUYCHHUE H3Iy4aTeIbHON CIOCOOHOCTH. 3HAUYeHMsSI KOd(PPUIMEHTA «E»
JUTSI OCHOBHBIX CTPOUTENBHBIX MaTtepuasioB mnpuBeneHsl B Tabmuie 1.1 [punoxenus 1. Onu
MpeaHa3HaYeHbl IS MCTOJb30BaHUS TOJBKO B KAauyeCTBE OPHUEHTHpA, TaK KaK 3aBUCAT HE
TOJIBKO OT TEMIEeparypbl Marepuaia, HO M OT CHEKTPAJbHOM YYBCTBUTEIBHOCTH
UCIIONIb3yeMoro mpubopa. B CB3M ¢ 3TUM peKOMEHIYETCS HU3Ty4aTeNbHYIO CIIOCOOHOCTH
HCCIIeyeMOM TTOBEPXHOCTH OIPENEIATh HETIOCPEICTBEHHO HA MECTE ChEMKH.

Jl71s1 5TOr0 KOHTAaKTHBIM TEPMOMETPOM OMPENEISIOT UCTUHHYIO TeMIIepaTypy OOBbeKTa, a
3aTeM BBOJST B MPOIIECCOP TEIJIOBU30pA BCE HOBBIE 3HAUCHUS 8, MOOMBAsSCh PaBEHCTBA Tysy. U
Tpan

YcTaHOBIEHHOE TIPU JOCTHKEHUH YKa3aHHOTO PAaBEHCTBA 3HAYCHHE € M OyNeT SBISATHCS
WMCTUHHOW M3JIy4aTeIbHON CIIOCOOHOCTHIO 00BhekTa. HeoO0X0oaMmMo uMEeTh BBUTY, YTO OIIMOKA B
WU3MEPEHUH TeMIIePaTyphl OT HEBEPHOTO OIPEIEICHUS N3TyJaTeIbHOW CIIOCOOHOCTH 3aBUCHUT OT
ucrnonb3dyemoro MK-nuamnasona m temmepatypbl 00bekTa chéMKHU. [Ipu TemriepaType OKoJIOo
0°C sTa MOrpemHOCTh HE3HAYUTellbHa (OKOJIO HYJs), HO OHAa BO3pPacTaeT C MOHMKEHUEM
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TeMIepaTypsl OOBEKTa M JIOCTUTAET HECKOJBKHX TIpagycoB Ha omubOky mo € B 0.1 mpu
temreparype oobekra -20°C. [IpocMOTpeB MOBEPXHOCTh MCCIEAYEMOTO 3/IaHMS, U 3alKHCaB €€
TEPMOU300paKEHNE HA BUACOMArHUTO(OH (MM MHOW HOCHUTEIh) BEIOUPAIOT 0A30BBIN y4aCTOK,
pasMepoM Oosblle JBYX TOJIIMH OrpakJarolled KOHCTPYKLUMH M HUMEIOIIHUHA paBHOMEPHOE
TEMIIEPATYPHOE 110JIe. DTOT Y4aCTOK JIOJKEH OBITh BBINOJIHEH U3 TEX K€ CTpOHMaTepHalloB, U
UMETh Ty JK€ KOHCTPYKLIHMIO, YTO M HcCcleayeMas IOBEPXHOCTh C TeMIIepaTypHbIMU
aHomanusMu. Ero TemmeparypHoe 1oj€ JIOJKHO COOTBETCTBOBATH MHUHUMAJIBHOMY
BBIXOJJHOMY  CHTHaJly  TeIUIOBM30pa A ucciegyemoro — oObekra.  CpaBHUBas
TEPMOHM300paKEHNE Orpa)KJaollel KOHCTPYKIMU U 0a30BOI0 Y4acTKa, BBIBISIIOT MeCTa C
HOBBIIIEHHBIMU TEIUIONOTEPsAMU. Temmeparypa HapyKHOH IOBEPXHOCTH TaKMX Y4YacTKOB
NPEBBIIIACT TeMIepaTypy 0a30BOro ydacTka, KaKk MHUHHMYM, Ha BEJIWYHMHY IIEHBI JICIICHHS
IIKaJIbl TEIIOBU30pA.

ba30BbI y4acTOK M MeCTa ¢ TEMIIEPATYPHBIMU aHOMAIMSAMU MOJBEPraroTCs NETAIBHON
TepMorpaduu y)xe ¢ MUHUMaJIbHO BO3MOXHOI'O PACCTOSIHUS CHApYKU M BHYTPH 3JaHUN, TaM
Ke H3MepsieTcs TemIleparypa OKpyKaiomero Bo3ayxa. HeoOxomumo, Tak ke, BHU3yalbHO
OCMOTpEeTh 3TOT YYacCTOK, UYTOOBI OIpPEIENIUTb, HE SBISIETCS JHM €ro TeIyioBas KapTUHA
CIIEICTBUEM, HAIpUMEp, JIOKAJIBHOIO 3arpsA3HEHMs] U  COOTBETCTBEHHO HM3MEHEHUs
u3ny4arenabHoi crocoOHocTH. 1o OKOHUaHMM CHEMKHU JOJKHBI OBITH U3MEPEHbI U 3allMCaHbl
JUTSL KaXKI0T0 aHOMAJIBHOTO U 0a30BOTO YYACTKOB CIIEYIOLIHE BETUUMHBI:

* TeMIepaTypa HapyXHOI'O BO3/lyXa;

*  CKOpOCTb BETpa;

* Hapy)kHas TeMIepaTypa Ha IOBEPXHOCTH UCCIIEAYEMOTO y4acTKa,

* TemIepaTypa BHYTPEHHEH MOBEPXHOCTH HCCIEAYEMOI0 yUacTKa;

* TEeMIepaTypa OKpYXKaroIlero Bo3AyXa BHYTPH 3aHMs,;

* TeMIepaTypHbIN IMana3oH U YPOBEHb B MOMEHT ChbEMKH;

*  YIOJI 3p€HHsI HCHOJIB3yeMOro OOBEKTHBA,

*  paccTosiHME J0 UCCIeAYeMON MOBEPXHOCTH;

*  M3JIyyaTeJbHas CIOCOOHOCTh MOBEPXHOCTH O0BEKTA;

*  TEIUIOBOM MOTOK uepe3 HCCIeayeMBbli yUacTOK, €CIIU TaKue U3MEPEHUS TPOBOIMIINCE;

* pacmpezerieHHE TeMIepaTyp IO 3JeMEHTaM CHUCTEMbl OTOIUICHHsS B O0CIen1yeMOoM
CEKTOpE 3/IaHMsL.

[TosryunB 5TH TaHHBIE MOXKHO MPUCTYIHUTh K KOJIMYECTBEHHON OLIEHKE PE3yJIbTaTOB U3MeE-
peHuil u kommbroTepHO oOpaboTke. B Ilpmnoxenun 1 (Puc. 1.4 - 1.11) npuBeneHst
TEPMOIPaMMBbl Y4aCTKOB OTPaKJAIOUIMX KOHCTPYKLUI C IOBBIIIEHHBIMHM TEIJIONOTEPSIMU M
puMepsl BbIOOpa 6a30BbIX YUACTKOB.

Obpabomxa pe3y1bmamos usmepeHu.

CoBpeMeHHbIE TPOrpPaMMHBIE CPEJICTBA MO3BOJIAIOT ONEPATUBHO M TOYHO NMPOAHATIU3UPO-
BaTh Pe3yJbTaThl TEINIOBU3MOHHON ChbEMKU M MPEICTABUTH PE3yNIbTaThl 00CIET0BaHNS B BUJE
IBETHBIX WIM 4YEpPHO-OenbIX TepMmorpamm. /[l Kaxjaoro wucciegyemMoro (¢parMeHTa
Orpax/1atoIiell KOHCTPYKIIMU HEOOXOAMMO UMETh CIICAYIOIINE UCXOHbIE JaHHBIE:

*  W3IydaTesbHas CIOCOOHOCTH (€);

* TeMIepaTrypa Bo3ayxa BOimm3u oobekTa (T);

* Temneparypa armochepHoro Bo3ayxa (T,) (mpu cbEMKe BHYTPU MOMELICHUS -
TeMIlepaTrypa B €ro cpeiHel yacty, B 1,5 meTpax oT nosna;

* JucCTaHIMs 10 00BeKTa (M);

*  TEMIIEPATYPHBIN YPOBEHb;

*  TeMIepaTypHBII IUAMMA30H;

*  BUJBI UCMOJIBb3YeMbIX (MIIBTPOB U Auadparm;

* yroia o030pa UCIOJIb3yeMOTo O0BEKTHBA.
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[Tocre Toro, kak Temmeparypa B Ka)JOH TOYKE CTAaHOBHUTCS W3BECTHOW HEOOXOIUMO
YUECTh CKOPOCTh BeTpa (MporpaMMmbl 00pabOTKH TEPMOU300paKEHHUsS ATOr0, KaK MPaBHUIIO, HE
JIeNIAl0T) B COOTBETCTBHHU C (POPMYIION:

0.4438 . (4)

ﬂ
~

|
|

3
=<
L]

rue:

V1 - ckopocTh BeTpa npu Temmepartype T,

V - ckopocTb BeTpa npu Temmeparype Tz,

Tak Kak TpU TNEPEeMEHHOM BETPE HCIIOJIB30BAaHUE JAHHOW KOPPEKTHPOBKH MOKET
MPUBECTHU K JIOTIOJTHUTENBHOMN MOTPEIIHOCTH, PEKOMEHAYETCS JIJIsl POBEICHUS TEIJIOBU3HOHHON
CHEMKH BBIOPATH O€3BETPEHHYIO MTOTO/TY.

MOXHO BBIIETUTH 3 OCHOBHBIC 33/1a4M MpHU OOPabOTKE TEPMOU300paKeHUU 31aHUil U
COOPY>KEHUH:

1 OnmnpeneneHue y4yaCcTKOB  OTPaXAAIOUIMX  KOHCTPYKIUH C  IOBBIIICHHBIMU
TEIJIONOTEepsIMU  corjacHo  ykazaHusiMm  coorBerctBytoumx CHull u  T'OCT. 3nech
pPacCUMTHIBAIOTCS COMPOTHBIEHUS Teruonepenaye R ( M2 * °C / Br ) anst 6a30BOrO M APYTHX
XapaKTepHBIX YYAaCTKOB M CPAaBHUBAIOTCS C TpeOyeMbIM 3HAa4CHHEM. YK€ Ha JTOM JTame
HEOOXO/JMMO DAa3/IeinTh OrPaXJAMONIyI0 KOHCTPYKIMIO Ha CTEHY, OKHAa M IIOKOJIb M B
JambHEHIIeM JUIS KaXIO0H W3 JTHUX TOBEPXHOCTEH MPOW3BOAMTH OTACIbHBIC BBIYHCIICHHS
COIIPOTHUBJICHUS TEIUIONepeaaye, BbIABICHHE 0a30BOroyvacTka, pacueT Q M 3KOHOMHUYECKUH
yiepo.

2. Ompenenstores yaenbHble Teronorepud(Br / M%) U1 Beex XapaKTEePHBIX YUYACTKOB.

3. OmnpexneneHre YKOHOMHUYECKOTO yIiepOa OT BBISIBIEHHBIX TETUIOBBIX aHOMAJIHA.

*  OmpeaesieHHe IUIONIA N YIaCTKOB C TIOBBIMICHHBIMH TEIUIOTIOTEPSMHU;

* ompejesneHue U30bITOYHBIX TEIUIONOTEPh Yepe3 ITH YUACTKU;

*  OmpeeNeHre KOJIMYeCTBa M CTOMMOCTH TIepepacx0I0BaHHBIX YHEPrOHOCUTENEH;

Hcnonb3yemble 0003HAUEHUS :

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

Re® - rpebyemoe conpoTuBIeHHE TemIonepeate (M**°C/Br);

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

q - yaemsHsie Terutonotepu (Bt / v );

Q - momusie Teruionorepu (BT);

tH, {B - U3MEpEHHBIE TEMITEpATYPhl HAPYKHOTO U BHYTPEHHETO BO3yXa;

Ty, Xy - MU3MEPEHHBIE 3HAYECHHUs TeMIlepaTypbl HapyXHOW M BHYTPEHHEH MOBEPXHOCTH
Orpa-»KJIarIBEeN KOHCTPYKIIUH;

5-  TOJMMHA KOHCTPYKIUU (M);

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

g, Ay - KOO(PPUIIMEHT TeTI00TAaYM COOTBETCTBEHHO Y BHYTPEHHEH M HAPYKHOM MMOBEPXHOCTH
orpaxkaaroniei Kouctpykiuu (Bt/m *°K);
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A, a; - COOTBETCTBEHHO KOHBEKTHBHAS W JyYHCTash COCTaBJSFOIIME KOX(P(PUIIMEHTA TEIUIO-
OTJaun (BT/MZ*OK); F - miomaas moBEpXHOCTH OTPAXKIAFOIICH KOHCTPYKIIHH (M );

1. Y4acTku OrpaxJaromuX KOHCTPYKIMH C MOBBIIICHHBIMUA TEIUIOMOTEPSMHU BBISBISIOT
nyTéM CpaBHEHHUS COINPOTHBIICHUS OrPAKIAIOIINX KOHCTPYKIMHA IOJyYEHHOTO B pe3ysbTaTe
HATYPHBIX, M3MEpPEHUl ¢ TpeOyeMbIM 3HAUEHUEM ONpeelisieMbiM B cooTBeTcTBHHM ¢ (JI2) 1o
dbopmye:

Ro _nx(ta_tn) (5)

= Ri* wa,

H "
rae: tp ty, At ,n ¥ O — pacuérHbie u TaGnUYHBIE 3HAYEHNUs,, TPUHUMAaEMBbIe 110 JI2.

Tepmudeckoe CONPOTHBIIEHHE CJIOS MHOTOCJIONHHOM KOHCTPYKLIMHU Onpenessercs no Gopmye:

o (6)

3nech He0OXOAMMO II0JIL30BATHCS YKazaHusiMu 1.2 u3 JI2.

Comnpotusienue Teruionepenade MHOTOCIOMHOM KOHCTPYKIMU Onpefensercs no Gopmyne:

| 1 (7)
R=—+>» R +—
a, Z “a,

Bce BrimenpuBeieHHbIE POPMYITBI IPUMEHSFOTCS IS BBIYUCICHUS TPEOYEMBIX U PaCYETHBIX
3HaYeHUH NpU TMPOEKTUPOBAHMM HOO 3]1€Ch HCIOJIB3YyeTCs pacu€THhIM Kod()(UIMEHT Terio-
IpOBOAHOCTH MaTepuaina cios (X), Ho Ha IpaKTHKE ero 3HaYeHHe OyJIeT OTIMYHO OT IPOEKTHOTO.

Ecnu HeoO0XonuMo ompenenuTh pacyéTHOe 3HAueHue, TO a U ay NpUHUMaroTcs mno JI2
(tabmuust 1.2 u 1.3 3Toro uzganus), a ecnu oOpabaThIBAIOTCS Pe3yNbTaThl HATYPHBIX U3MEPEHUl,
TO T 3HaYEHHUS PACCUUTHIBAIOTCS 110 KCIIEPHUMEHTAIBHBIM JAHHBIM.

Jist Berumcnenus: R o pesynbraraM HaTypHBIX W3MEPEHUH MOKHO HUCIOIB30BaTh CIEIYIOIIHE
BBIPAXKECHUS:

R 1 " [, —7, 1 (%)
(24 t ¢ T,

&

Ora ¢Gopmyna npuMeHsieTcs i 00pabOTKU HKCIEPUMEHTANbHBIX JaHHBIX. 3/1€Ch BCE 3HAUCHHS
OepyTcsi TIO pe3yiabTaraM H3MEpEeHHWH, a a8, - BhIYHCIsAeTcs. EcIM ecTb BO3MOXXHOCTh HM3MEPHTH
yIIeJbHBII TEIIOBOM MOTOK ( (C MOMOIIBIO IaTYMKOB, TEIJIOMEPOB), TO MOXHO BOCTIOIB30BATHCS
dbopmyIoii, koTopast oay4aercs U3 GopMyJIbl 7, €CITM 3aMEHUTH YICHBI TIPAaBOW YaCTH BBIPAKECHHUSL.
Torna nonyuutcs popmyna uz 'OCT 26254-84:

t, -7, T,-7T, T,—1 =
R =R+ BB =2 e BTl B Ty

9 9 9

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

g¢ - cpennsis 3a pacyETHBIN MEPUOJ U3MEPEHUS (PAKTUUECKas IUIOTHOCTh TEIUIOBOTO MOTOKA,
JUISL CIUTOIIHBIX OTPAKIAFOIINX KOHCTPYKLMN:

qx(t,—t,) G

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

4

rJe:
g - cpenHsas 3a pacyETHBINA EPUO U3MEPEHHAsl INIOTHOCTh TEIUIOBOTO noToka (B1/m );
Rm- TepMmuueckoe CONpoTHBIEHUE MpeoOpa3zoBaTesisi TEIUIOBOTO MOTOKA, ONpPENEIsieMoe IO
€ro NacropPTHHIM JTaHHBIM;
Rc - repmudeckoe conpotusiieHue cios, npukpersonero [ITI, onpenensiemoe pacuérom;
TepMudeckoe COMPOTUBICHUE CIIOS OTPaXKIAOUIEH KOHCTPYKIIMM MOYHO OIPEAEIHTh Kak
Pa3HOCTb TEMIIEpATyp Ha IPaHUIIE €104 AeNEHHOE Ha IIOTHOCTh TEIJIOBOIO IIOTOKA Yepe3 HEro:
(11)
— TH

R=-eTx
q

Jlna cnost orpaxzaaromiell KOHCTPYKIMM € BO3AYIIHBIM ITPOMEXYTKOM TEPMHUYECKOE COIpPO-
TUBJICHUE OTpEJIeNsieTCs creuaibHbIM criocobom o 'OCT 26254-84.

Ecnn BO3HHKIA HEOOXOAMMOCTh MO pe3yiabTaTaM H3MEpPEHHH ONpenenuTh TeMIepaTypy
BHYTPEHHE! MOBEPXHOCTH OIpa)Iarolliel KOHCTPYKIUH JJIsl APYTUX PacUETHBIX YCIOBUHM pacyér-
HBIM IYTEM, TO 3TO JienaroT 1o npuioxenuto 7 u3 F'OCT 26254-84.

2. Ecin u3MepeHust (| HE MPOBOJWINCH, @ HEOOXOIMMO BBIYMCIUTH TEIJIOBOM MOTOK IO
pe3yspTaTaM TEIJIOBU3MOHHOM ChEMKH, TO HCIIOJIB3YIOTCS CIEAYIOIINE COOTHOIICHHUS:
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(12)

q = QKOHB + q.ﬂy'{

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

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

rae:  C - koaddumuenT nydencnyckanus abcomoTHo y€pHoro tena (5.7x10" Bt/m );

8 - wu3nmyuaTenpHas CHOCOOHOCTb IOBEPXHOCTH O0OBEKTa (3TO 3HAUYEHHUE 3aBUCUT OT
HCIOJIb3YEMOr0 MH(paKpacHOro Juama3oHa M TeMIlepaTypbl OoOBbEKTa, a TakKe OT MaTepuana u
reoMeTpuH orpaxjarouied KoHcTpykiun). [Ipubnmxénnoe 3HaueHue £ MOXHO B3STh M3 TaOUIIL.
bonee TouyHOE 3HaUEHUE MOXKHO MOJIYYUTH NPU CPABHEHUU TEMIIEPATYypbl 00BEKTa, U3MEPEHHOU
KOHTaKTHBIM CIIOCOOOM, U TeMIepaTypbl TOrO k€ 00BbEKTa, N3MEPEHHON ¢ MOMOIIBIO TEMJIOBU30pa.
AOGCOMIOTHO YEPHBIM TEJIOM MOKHO Ha3BaTh MaTepuall, KOTOPBIA IPHU JaHHOW TemIepaType HU3Ily-
YaeT HauOoJIblIee KOJUYECTBO TEIIOBOM SHEpru. OCHOBHBIE CTPOUTEIbHbBIE MAaTepHaIbl OTHOCATCS
K TaK Ha3bIBAEMbIM «CEPbIM TeJIam».

[110THOCTH TEIUIOBOIO MOTOKA JYy4YILEe BCETO HE BBIUYUCIATH, a U3MEPSITh HENOCPEACTBEHHO
npu obcnenoBanun 3aaHui. Jlenats 3T0 HEoOXxoaumo B cooTBeTcTBUM ¢ TpeOoBanusimu ['OCT
25380-82 mpeobpaszopareneM temaoBoro notoka UTII-11 niau ananornunsiM (npudopsr mo 'OCT
7076-78). JImUTeIbHOCTh U3MEPEHUH ¢ HAPYKHOW CTOPOHBI OTPaXKIAIOIIUX KOHCTPYKIIUN OIpejie-
JsieTCsl TeIIoBoM nHepuuei nocneanux (10 15 cyrok). CormacHo npunoxkenuto 3 uz F'OCT 26254-
84 ompenensercsd nuana3oH TEMIIEpaTyp Hapy>KHOTO BO3JyXa MPH KOTOPOM MOTPEIIHOCTh TaKUX
u3MepeHuil OyeT MuHUMaibHa. Tak, nmpu ucnons3oBanuu npudopa UTII-11 neobxoaumo obecrie-
YUBaTh YCJIOBUS MPU KOTOPBIX U3MepsieMas INIOTHOCTh TEIMJIOBOTO MOTOKA HAaXOuIach Obl B uara-
30He 33-50 Br/M%. D10 obecneunBaercs IpHU TeMIepaTypax Hapy>KHOTO Bo3ayxa oT -15 mo -32.
[Tpu Gosiee BHICOKMX TeMIlepaTypax MOTpeIIHOCTh U3MEPEHHI BO3pacTaer.

YroObl n30exaTh TPYIHOCTEH C TEIUIOBOW MHEPIUEH M3MEpPEeHUs TEIUIOBOIO MOTOKa MPOBO-
JIAT, KaK MPAaBUJIO, C BHYTPEHHEH CTOPOHBI OIPaXKIAOIMMX KOHCTPYKUM. C HapyKHOU CTOPOHBI
TaKHe U3MEPEHUSI IPOU3BOJAT B CIydasX COXpPaHEHMs yCTOMYMBOW TEMIIEpaTyphl Ha IOBEPXHOCTU
Y HEBO3MOKHOCTHU MTPOBEJCHUS U3MEPEHUN BHYTPH.

Bo3znymiHblie 3a30ppl MEXy JaTYMKAMU U ITOBEPXHOCTHIO HEe nomyckarorcs. lllepoxoBaroctu
YCTPaHSIOTCA, JaTYMKK YKPEIUISIOT HAa TEXHUYECKHH Ba3elIUH.
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IIo M3BECTHBIM YJEIBHBIM TEIUIOBBIM IIOTOKAM 4Y€pe3 aHOMAJIbHBIE YYaCTKH BBIYUCISAIOT
IIOJIHBIM TEIUIOBOM IIOTOK, ITyTEM YMHOXXEHMs Ha IIomaab 3Toro ydacrtka. IlomyyenHoe 3HaueHne
MIO3BOJIIET OINPEAEIUTh W30BITOYHBIE TEIIONOTEPU 3@ CUET HAJIUYUS YYACTKOB C IOBBIIIEHHBIMU
TEIUIONOTEPSAMH, IEPEPACX0/] TOIUIUBA, U B UTOTE, - SKOHOMHUYECKUH yiepo.

IIpuBen€HHBINA BBIIE PACUET HE YYHUTHIBACT TEIUIONOTEPHBO3AYXONpOHMIIAHUEM. Eciu BO3-
HUKAeT HEOOXOAMMOCTh ONPEAEIUTh MECTa C MOBBIIIEHHBIM CONPOTHUBICHUEM BO31yXOIpPOHHUIIA-
HUIO OrPaKJaroIieil KOHCTPYKIIMH, TO HEOOXOAMMO ONPEAETUTh PA3HOCTh AAaBJICHHS BHYTPEHHETO
U HapyXHOI'0 BO31yXa U BOCIOJIb30BaThCs (popmynamu 1.5.1 u3 JI2 11 cpaBHEHUs ¢ HOPMATUB-
HBbIMH 3HAYEHUSIMU.

Onpenenuts TEMIONOTEPUBO3LYXONPOHULIAHUEM YEpe3 OrPAKIAIOIINE KOHCTPYKLHU J0-
BOJIbHO TPYJHO. 3[€Ch 3TO SBICHUE CBSA3aHO C IIEPEHOCOM BEIIECTBA. TakuM 00pa3oM, B HACTOSILEE
BpEMs MBI ONPEAEIISAEM TOJIBKO TEIUIONOTEPH YEPE3 OrPaXkIAI0IUE KOHCTPYKLUHU 33 CYET TEIUIOBOTO
MOTOKA. DTU TEIUIONOTEPH OYAYT HECKOJIBKO MEHBINE JEHCTBUTEIBHBIX HM3-3a HE y4€Ta TerJIomno-
TEPbBO31yXOIPOHHUILIAHUEM.

[Tpu npakTudeckoi TepMorpaguu cieayer UMETh BBHUJY, YTO YYACTKU C IOBBIIIEHHBIM BO3-
JyXOIIPOHMIIAHUEM - 3TO NPENEIbHBINA Clydall y4acTKa C MOBBIIIEHHBIMU TEIIONOTEPSAMHU, KOrAa
TEPMHUUYECKOE CONPOTHUBIICHUE paBHO Hy/r0. IIpomecc BO3MyXONPOHUIAHUS CIUIIKOM «HECTAIuO-
HapeH» U 3aBUCUT OT PA3HOCTH AABJIEHUH, TEMIIEPATYp, OPUEHTALMH 3[JaHUs OTHOCUTEIIBHO CTOPOH
CBETa, HAIIPaBJIEHUS] U CUJIbI BETpa. 3/1€Ch Ba)KHO BBIIBUTH TaKUE MECTA, YTO JIETKO JIOCTUTAETCS
IpU TEIJIOBU3UOHHON ChEMKE M JTUKBUAMPOBATH UX (3aKJI€iiKa OKOH, FepMeTHU3alHs LIBOB).

5. lHopsinok BHINOJIHEHHS PadOTHI

1. Osunaxomumvcsa c memodamu npogedeHus UHCMPYMEHMATbHO20 IHEP2oayouma.

2. HM3yuumv KOHCMPYKYUIo, mexHuvyecKue Xapaxkmepucmuku U HazHavenue obopy0o8anusl
OJ151 UHCMPYMEHMATbHO20 SHEP2OAYOUMA.

3. O3HAKOMUMbBCA ¢ MEXHOIOSUYECKUM NPOYECCOM BbINOJIHEHUS. MENI08USUOHHOU CbeMKU

30aHUSL.

Bvinonanume menjiosusuOHHYIO CbeMK)y 30aAHUSL.

Cocmasums omuem o 8bINOHEHHOU mepmocpaguu 30aHuUs.

IIpeonoscums pexomenoayuu no ycmpauneHuio 0eghekmos 30aHusl.

&

oo

6. Yxazanus no oopmiienuio oruera

Otuet mo paboTe JOIKEH CONePKaTh:
Hazpanwue u 1ienb npakTu4eckoi padoTh.
Onucanvie Ha3HAYCHUS 00OPYIOBAHUS JIJIT HHCTPYMEHTAIBHOT'O YHEPrOayAHTA.
Kpatkoe onucanue npoiiecca IpoBeAeHHs] HHCTPYMEHTAIBHOTO YHEPTOAYANTA.
BbIBO/IBI M peKOMEHIALIMY IO YCTPAHEHUIO AePEKTOB 31aHHUS.

b

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

1. Heau padoTsl

1. IlpoBectu ananu3 3¢)(peKTHBHOCTH HCTIOIB30BAHMSI OBITOBBIX TPUOOPOB.

2. H3yuuTh XapaKTEPUCTUKH DJICKTPOOBITOBBIX MPUOOPOB U  OOOpYyIAOBaHUS IS
UH/IMBUYaJIbHOTO HCIOJIBb30BAaHUS, ONPEACTUTh PEXHM HUX pabOThl B TEUCHHE BPEMEHH,
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paccuuTaTh MOTPEOICHHUE AIEKTPHUECKON IHEPTUHN DIIEKTPOOBITOBBIMU PUOOPAaMH H 3aTpaThl HA
3JIEKTPOIHEPI IO, CAEIATh BBIBOIbI.

3. Caenatb BBIBOJBI O TOTPEOIIEMOM KOJIMYECTBE HJIEKTPOIHEPTUH U IPEIOKUTH MEPOIIPUATHS
IO YMEHBIIIEHHUIO SHEProONnoTPeOIeHUs Ul KaX 10 IrpymnIiibl IpuOopoB.

2. Meroauka pacyera norpedjeHus 3J1eKTPoo0oPy10BaAHUS

Bompockl  3HeprocOepexeHusi OTHOCATCS K HaumOoliee aKTyallbHBIM TpoOieMam
COBpEeMEHHOCTH. Ha ypoBHE NpaBUTEILCTB psifa TOCYIapCTB pa3padaThIBAIOTCS CIICIHATbHBIC
MPOrPaMMBbI, PU3BAHHBIE NPEIOTBPATUTH YHEPTeTUYECKUN Kpu3nuc. CIKOHOMIICHHYIO HEPTHIO
MOYKHO HCIIOJIb30BaTh B3aMEH BHOBb IPOHM3BOJIUMOM, U 3a CYET ITOTO KE CHU3UTH 3arps3HEHUE
OKpYyXaroriei cpeasl. KpoMe Toro, 3HEprocoOepekeHne BHITOJHO SKOHOMHYECKH. MeponpusTus
10 DKOHOMHH JHEpropecypcoB B 2,5-3 pasa jemieBlie, 4eM IPOU3BOACTBO M JOCTaBKa
MOTPEOUTENSIM TAKOTO JKE€ KOJIMYECTBA BHOBH TIOJYYCHHOW JHEPruH. AHAIU3 TOTPEOICHUS
AJIEKTPOIHEPTHU B OBITY, HA CBOEM pabodeM MecTe, Ha MPOU3BOJACTBE, PacyeT 3arpar Ha Hee,
MO3BOJIUT BBIPA0OTATh OEPEIKHOE ¥ IKOHOMHOE OTHOIICHHUE K SHEPTHH.

DHeprocbepekeHrne (IKOHOMHS SHEPTrUu) — pealn3alus MPaBOBbIX, OPraHU3AIMOHHBIX,
HAyYHBIX, IPOM3BOJICTBEHHBIX, TEXHUYCCKMX ¥ DSKOHOMHYCCKHX MeEp, HAIPABJICHHBIX Ha
3 dexTuBHOE (pallMOHAIBLHOE) HCIOJIb30BaHHEe (M SKOHOMHOE PACcXOJOBaHUE) TOIUIMBHO-
OHEPreTHUECKUX PECYPCOB M HAa BOBJICUCHHE B XO3SHCTBCHHBIH OOOPOT BO30OHOBIISIEMBIX
HUCTOYHUKOB SHEPruu. DHEpProcOepekeHne — BaKHAs 3a/aya MO0 COXPAHEHHIO MPHPOIHBIX

pecypcoB.

Ocnoenwvie HanpaeleHuA u cnocoonlt 3Hepzoc6epeofcenuﬂ
Oxornomus 3JZ€Kmpull€CK012 oHepasuu

Ocsellienue

Haubonee pacrpocTpaHeHHBI CMOCO0 HSKOHOMHUHU AJIEKTPOIHEPTHH — ONTHMHU3AIIMS
NoTpeOJIeHUsT 3JEKTPOIHEPrMH Ha ocBelleHue. KItoyeBbIMM MEpONpHUATHSAMU ONTHUMU3ALUU
NOTPEOIICHNUS DIIEKTPOIHEPTHH Ha OCBEIICHUE SBIISIOTCS:

® MaKCHUMaJbHOE MHCIIOJB30BaHME JHEBHOTO cBeTa (MOBBILIEHHE MPO3PAYHOCTH U
yBEJIMYEHHUE MJIOUIaIU OKOH, JOMOJHUTEIbHbBIE OKHA);

® TIOBBIIICHUE OTPAXKAIOIIEH CIOCOOHOCTH (Oesbie CTEHBI M MOTOJIOK);

® ONTHUMAaJbHOE pa3MeIIeHHe CBETOBBIX MCTOYHUKOB (MECTHOE OCBEIICHHE, HAIPaBICHHOE
OCBEIICHUE);

® JCIIOJIb30BAaHHE OCBETUTEIBHBIX IPUOOPOB TOJIBKO 1O HEOOXOAMMOCTH;

® TIOBBIIIEHHE CBETOOT/Aa4YM CYIIECTBYIOIIMX HCTOYHUKOB (3aMeHa JIIOCTp, IU1a(OHOB,
ynajaeHue rps3u ¢ miadoHoB, IpuMeHeHne 6omee 3 (HEeKTUBHBIX OTpaXkaTesei);

e 3aMeHa JlaMIl HaKaJIMBaHUS Ha sSHeprocoeperaronye (JOMHUHECHEHTHbIE, KOMIAKTHBIE

JIOMHHECHEHTHBIE, CBETOAHOHBIC);

® TPUMEHEHHE YCTPOMCTB yIPaBIICHUS OCBEUICHHEM (IAaTYMKU JTBY)KCHUS W aKyCTHUECKHUE

JATYNKH, TATYUKH OCBEIIEHHOCTH, TAifMEPBI, CHCTEMBI TMCTAHIIMOHHOTO YIIPABIICHHUS);

e BHEJIPEHUE AaBTOMATHU3MPOBAHHOW CHCTEMBI JHCIIETYEPCKOIO YIPABICHUS HAPYKHBIM
ocsenienuem (ACLY HO);

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

DIIEKTPOIPUBOI
OCHOBHBIMI/I MepOHpI/ISITI/ISIMI/I SABIIAIOTCA.
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ONITUMAJILHBINA TI0JJ00P MOITHOCTH AJIEKTPOBUTaATEIs;
MCII0JIb30BaHUE YaCTOTHO-peryaupyemoro npusoja (UPII).

DIEKTPO0OOrpeB U AIEKTPOILITUTHI

OcHOBHBIE MEPONPUATHUSA:

10100p ONTUMATBHON MOIITHOCTH JIEKTPOOOOTPEBATEIBHBIX YCTPOHCTB;

ONTHMATBFHOE PAa3MENICHUE YCTPOWCTB JIIEKTPOOOOrpeBa JUISi CHUKCHHS BpPEMEHU U
TpeOyeMOl MOIITHOCTH UX MCIIOJIb30BAHUS;

MOBBILICHHE TEIJIO0OMEHA, B TOM YHUCJIE OYHMCTKA OT TPS3M IMOBEPXHOCTEH YCTPOMCTB
3EeKTpooOorpeBa U KOHYOPOK IITEKTPOILIUT;

MECTHBIN  (JIOKaJbHBIM) O00OTpeB, B TOM YHCIE TEPEHOCHBIMH  MACISHBIMU
oborpeBaTelsiMU, HalpaBlICHHBINH 000TpeB pediiekropamu;

HCIOJIb30BaHUE MACTISHBIX 00orpeBarelnieil ¢ BEHTUISITOPOM JJisl YCKOPEHHUS TEIIoo0OMeHa
B KBapTHUDE;

UCIIOJIb30BAaHUE YCTPOWCTB PETyJIUPOBKH TEMIIEPATypbl, B TOM YHCJIE YCTPOWCTB
ABTOMATUYECKOTO BKJIIOYCHHS M OTKIIOYCHMS, CHUIKCHHS] MOIIHOCTH B 3aBUCHMOCTHU OT
TEMIIEPATYPhI, BPEMEHHBIX TAMEPOB;

UCIIOJIb30BaHUE TECTUIOBBIX aKKYMYJISITOPOB;

3aMeHa JIEKTPOoOoOOrpeBa Ha 000OTPEB C UCIIOIB30BAHUEM TEIUIOBBIX HACOCOB;

3aMeHa 3JIEeKTpooOorpeBa Ha 00OTpPEeB ra3oM WM MOAKIIOYEHHE K IEHTPATH30BAHHOMY
OTOIUICHHIO, B CITyYasiX, KOTJIa TaKas 3aMeHa BBIFOJIHA C YUETOM TpeOyeMbIX WHBECTHUIIHII;
UCTIOJTb30BAaHUE TIOCY/IBI ¢ ITMPOKUM TUIOCKUM JTHOM.

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

CHHIKXCHUA HOTpe6J'IeHI/I$I QJICKTPOIHCPIUH SABIISIFOTCA:

ONTUMATBHBIA MOJO00P MOIIHOCTH XOJOIUIBLHON YCTaHOBKH;

KaueCTBEHHAs] M30JIIUsl  Kopmyca (CTEHOK), JBEpPU  XOJOJIWJIBHOM  YCTAaHOBKH,
XOJIOIWJIBHUKA, MPO3payHasi KPBIIIKA B XOJOJWIBHUKE IS MPOAYKTOB, C KAaY€CTBEHHOU
HU30JIIHUEN;

WCIIOJIb30BAaHNE COBPEMEHHBIX SHEPTOCOEPETAIONINX XOJI0IUITLHUKOB;

obecrieueHre MPaBUIBHBIX YCIOBHM JKCIUTyaTallMu (HE JOMycKaTh 0Opa3oBaHHs Haleu,
WHes B XOJIOAWIbHUKE, BOBPEMS Pa3MOPAKUBATh);

HE TOMENIaTh B XOJOJWJIBHYIO YCTAaHOBKY (XOJIOAWJIBHWK) MaTe€pHalibl U TPOIAYKTHI,
HMMEIOIIME TEMIIEPATYPY BbILIE TEMIIEPATYPHI OKPYKAIOIIEH CPEIbl;

MIPOAHAJIU3UPOBATh BO3MOKHOCTb OTKa3a OT XOJIOAUIbHUKA;

o0ecreunTh KA4yeCTBEHHBI OTBOJ TelJa - HE PEKOMEHIYeTCS CTaBUTh OBITOBOM
XOJIOIMJIBHUK K OaTapee Ui psIoM € Ta30BOM TUTUTOM.

JIn1s KOHAUIIMOHEPOB:

KOPPEKTHBII 1M0100p MOIIHOCTH W MECTa YCTAaHOBKM KOHIUIIMOHEpa, UCXOAsl U3 o0bema
MOMCEIICHMS, KOJIMYECTBA YCTIOBEK, ITPUCYTCTBYIOIIMX B IIOMCIHICHUHA U JIP. XapaKTCPUCTHUK,
00ecnevnTh 3aKphITHE OKOH U JIBEpPEH MPH KOHIUITMOHUPOBAHHH,

YUCTUTH (PUITBTP, HE TOMYCKATh €r0 CHJIBHOTO 3arps3HEeHMUS,;

HAaCTPOUTHh PEXHUM aBTOMAaTHYECKOTO TMOJAJEP)KaHUA ONTHUMAJbHOM TeMIeparypbl, He
OXJIaXxasi, IO BO3MOXKHOCTH, KoMHaTy Hike 20-22 rpamycos;
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00yMaTh CTENEHb HEOOXOAUMOCTH YCTAHOBKU U MCIOJIb30BAaHUS KOHJIULMOHEPOB, B TOM
YHCJIE U C ApXUTEKTYPHOM TOUKHU 3peHus (KOHAMIIMOHEPHI BUCSIIUE Ha (acagax JOMOB);
YTOOBI OTKJIF0YATh KOHUIIMOHEP HAa HOYb.

[MoTpebiieHre OBITOBBIX U MPOYUX YCTPOUCTB

IpH BEIOOpPE HOBOM ay/ 1Mo, BUIEO0, KOMITBIOTEPHOM U JIp. TEXHUKH OTAaBaTh MPEAMOYTEHHUE,
IpH TPOYHMX PABHBIX XAPAKTEPHUCTHKAX, YCTPOHCTBY C MEHBIIMM 3HEPrONOTPEOICHUEM,
KaKk B paboyeM pexume, TaK W B JCKYPHOM pexuMme (OONBIINHCTBO COBPEMEHHBIX
OBITOBBIX YCTPOMCTB MOTPEOIIAIOT DICKTPOIHEPTUIO JaKe B BBIKIFOUYEHHOM COCTOSIHUH,
T.K. HE BBIKJTFOYAKOTCS [TOJHOCTBIO, a IIEPEBOIATCS B «CIIsmuiiy peskuM "stand-by/off");
UCITIOJIb30BATh SHEProCOEPETaroNINii PEKUM, ECITH OH €CTh B IIPUOOPE UK YCTPOUCTBE;
3aMEHHTH, 110 BO3MOKHOCTH, MPUOOPHI, HMEIOIIME B CBOEM COCTaBe TpaHC(HOPMATOPHBIE
OJIOKH TMTaHHMsI, Ha AHAJIOTHYHBIE C UMITYJIbCHBIMHU OJIOKAMH ITHUTAHHMS

HE OCTaBJIATh BKJIIOYEHHBIMU B CETh 3apsiIHbIE YCTPOMCTBA JIJIsk MOOMIIBHBIX YCTPOUCTB;
u30erarb HCIIOJNB30BAHUS YIJIMHUTENEH, a €eCOM 9TO HEOOXOIMMO, HCIIOIb30BaTh
YIUIMHATEIM C MPOBOJOM OOJIBIIOrO ceueHUs (MPH MalOM CEYEHWM IPOBOJ HAYMHAET
IPETHCS U DJICKTPOIHEPTHSI YXOAUT HE Ha TOJIE3HYI0 paboTy 3J1eKTporpubopa, a Ha Harpes
POBOJIA YTHHUTEA);

CHuKeHue NoTephb B CETU

UCIIOJIb30BAaHUE SHEProcOEperaroIIuX YCTPOUCTB;

yBEJIMYEHUE 3HAUEHU HOMHUHAJIOB POBOJJHUKOB - IPOBOJIOB U Kalesei
UCIIOJIb30BaHUE TOJIBKO NMPOBOIOB M Kalenel ¢ MeaHOH KuIloit
OTCJI)KMBAHNE HECAHKLIMOHUPOBAHHBIX MMOAKIOYCHUN.

DKkonomuss menaa

CHIKEHHE TEIIONOTEPD

UCIIOJTb30BaHUE TEIIOCOSPETatoIINX MAaTePUAIOB TPU CTPOHUTEIBCTBE W MOJCPHU3AINH
30aHMUIL;

YCTaHOBKA TEIJIOCOEepEeraroiX OKOHHBIX KOHCTPYKIUI U IBepeil.

[ToBsinienne 2 HEKTHBHOCTA CUCTEM TEILUIOCHAOKEHUS
Meponpusrus 1o HOBBIIIEHUIO 3¢ HEeKTUBHOCTH CHUCTEM TEIUIOCHAOKEHUS

IpelyCMaTPUBAIOT CJIEAYIOIINE HAIPAaBJICHUS ONTUMU3AINN:

Co cTOpOHBI UICTOYHHUKA:

NOBBIIIEHNE A(PPEKTHBHOCTH WCTOYHWKOB TEIUIOTHI 3a CUET CHIDKEHHsI 3aTparT Ha
COOCTBEHHBIE HYXKIbI;

UCIIOJIb30BAaHUE COBPEMEHHOTO TEIUIOTEHEPUPYIOIIEro O00OpYAOBaHUS, TaKOro Kak
KOHJICHCAIIMOHHBIE KOTJIBI U TETIJIOBBIE HACOCHI;

UCIIOJIb30BaHUE Y3JI0B yUETa TEIJIOBOM SHEPTHH;

UCIIOJIb30BaHUE KO- M TPU- T€HEPAIIH.

Co CTOpPOHBI TEIJIOBBIX CETEH:

CHUYKEHHUE TEIUJIOBBIX MOTEPh B OKPYKAIOIIYIO CPENY;

ONTUMU3AUA THUAPABIINYCCKUX PCIKUMOB TCIIJIOBBIX CeTeﬁ;

HCIIOJIb30BAHUC COBPECMCHHBLIX TCIVIOU3OJIAIMOHHBIX MATCPUATIOB,

UCIIOJIb30BAaHNE aHTUBAHIAIIBHBIX IIOKPBITUH IIPU HAPYKHOU MTPOKJIAJKE TEIUIOBBIX CETEH;
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CHHIXCHUC YTCUCK U HCCAHKITMOHUPOBAHHBIX CJIMBOB TCINIOHOCUTCIIA U3 pr60Hp0BOI[0B.

Co CTOpOHBI MOTPEOUTEIICH:

CHI)KEHUE TEIUIOBBIX NIOTEPh YEPE3 HAPYKHBIE OTPAXKAAIOIINE KOHCTPYKIINU;
HCII0JIb30BaHNE BTOPUYHBIX SJHEPTrOPECYPCOB;

UCIIOJIb30BAaHUE CHUCTEM MECTHOTO PpEryJupOoBaHUs OTOMHUTEIbHBIX MPUOOPOB IS
WCKIIFOUEHMS MIEPETONa;

MEPEeBOJ] 3/IaHUH B PEKUM HYJIEBOTO MOTPEOJICHUS TEIIOTHI Ha OToruieHue. [Ipu sTom
MoAJAEpKaHUE MapaMEeTPOB BO3yXa B 3JJaHUM JIOJHKHO MPOUCXOJIUTH 3@ CUET BHYTPEHHUX
BBIJICJICHUI TEIUIOTHI U BBICOKUX MapaMeTpPOB TEIIOBOW U30JIALIUY;

WCIIOJIb30BAHUE Y3JIOB YUETA TEIUIOBOW SHEPTUH.

O eKkTHBHOCTH M SKOHOMUYECKUHN pacueT
[Tpu peanu3anyu MEPONIPUATHI YPHEPTOCOEPEIKECHNUS U MOBBIIICHUS YHEPT0d(PPEKTHBHOCTH

pasiim4yaroT:

HavyaJIbHbIE WHBECTULIMH (MM YBEITWYCHHE, NMPUPOCT WHBECTHUIIMM H3-3a BbIOOpa Oosee
s¢dexkTuBHOrO 000pyHOBaHMs). Hanmpumep, 3aMeHa OKOH B CYHISCTBYIOIIEM JIOME Ha
IUTACTUKOBBIE CTEKJIOMAKEThl - UHBECTHUIIMH B SHEpProcOepekeHne, a 0TKa3 OT YCTaHOBKH
OOBIYHBIX CBETUJILHUKOB B TOJB3y CBETOAHOJHBIX B CTPOSIIEMCS JOME - YBEIUYCHHE
WHBECTUIIMI B 3HeprocOepekeHue (B 10Jie MPEBBIIMICHUS CTOMMOCTU CBETOIHOIHBIX
CBETWJILHUKOB HaJl OOBIYHBIMHU);

€IMHOBPEMEHHBIE 3aTPAThl HAa TPOBEJICHUE dHEProayauTa (IHEproooCcIe0BaHN);
€MHOBPEMEHHBIE 3aTpaThl Ha MPUOOPETEHHE W MOHTaX NPUOOPOB Y4E€Ta U CHUCTEM
ABTOMATHUYECKOTO KOHTPOJIS, YAAJIGHHOTO CHATHS TIOKa3aHU MpuOOpoB yuéra;

TEeKyIlIMe  pacxoAbl Ha  MpeMHupoBaHHe  (MOOLIPEHHE)  OTBETCTBEHHBIX  3a
sHeprocOepeKeHHe.

Kak nmpaBuio, 3ppexTsl oT MeponpusTHil SHEprocoOepeKeHHs pacCUUTHIBAIOT:

KaK CTOMMOCTbh COKOHOMJIEHHBIX SHEPrOPECYPCOB WIIM J10JII CTOUMOCTH OT MOTPEOIIIEMbIX
HHEPropecypcoB, B T.U. HA €IMHUILY TPOTYKIUH;

KaK KOJMYECTBO TOHH YCJIOBHOI'O TOILIMBA (T.y.T.) COKOHOMJIEHHBIX YHEPrOPECypCcoB WU
JI0J1s1 OT BEJIMUMHBI IOTPEOIIAEMBIX SHEPrOPECYPCOB B T.Y.T.;

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

KaK CHIDKeHue naonu sHepropecypcoB B BBII B crommMoctHOM BbIpakeHuu, iau00 B
HaTypaJIbHbIX €UHHIAX (T.y.T., KBT.u.) Ha 1 py06. BBII

D¢ heKTs OT MEPOTIPUATHI FYHEPTOCOSPEIKEHNS MOKHO Pa3AIUTh Ha HECKOJIBKO TPYIII:
sKoHOMUYecKHue d(P(deKThl y ToTpeduteneil (CHIKEHHE CTOUMOCTH MPUOOpETaeMbIX
9HEPrOpeCypcoB);

a¢hekTh MOBBIIICHHUS KOHKYPEHTOCTIOCOOHOCTH (cHIKEeHUE noTpebneHus
DHEPropecypcoB Ha EIAWHMIY MPOU3BOJAUMON TPOAYKIHH, SHEProdPPeKTUBHOCTH
MIPOU3BOIUMOMN MTPOYKITHH TP €€ NCIIOJIb30BAHUN );

3¢ GdeKThl AN AIEKTPUUYECKOM, TEIMIOBOM, Ta30BOM CETH (CHUKEHHE MHUKOBBIX HArpy30K
NPUBOJUT K CHUKCHHIO pPUCKA aBapuii, TOBBIIICHUIO KayecTBa SHEPTUHU, CHIDKCHHUIO
NOTEeph PHEPrHH, MUHUMHU3ALWKM WHBECTUIUI B pAacCUIMpEHUE CETH, U, KaK CIEICTBUE,
CHI)KCHHIO CETEBBIX TapudoB);
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e peiHOYHBIE 3(eKThl (HanmpuMep, CHIKEHHE MOTPEOICHHs AJIEKTPOIHEPTUH, 0COOEHHO B
MUKOBBIE YaChl, MPUBOJUT K CHIDKEHHUIO IIEH Ha SHEPTUI0 U MOIIHOCTH HA ONITOBOM PBIHKE
ANEKTPOIHEPTHH - OCOOEHHO BaXKHBIM SIBJISICTCSI CHUYKEHHUE MOTPEOJICHUS DIIEKTPOIHEPTUU
HaCEJICHUEM Ha OCBEIICHHE B BEUEPHEM ITHKE);

e HpdeKkTbl, CBS3aHHbIE C OCOOCHHOCTSIMH pEryJupOBaHUsA (HalpUMep, CHUXKEHHUE
NOTpeOJICHUsT DJICKTPOSHEPTrUM HACEIIEHMEM YMEHBIIAeT Harpy3Ky IEepeKpecTHOrO
cyOcuaupoBaHus HAa MPOMBILUIEHHOCTH - B HacTodllee Bpems B Poccuu HaceneHue miaTuT
3a DJIEKTPOIHEPTUIO HIDKE €€ CeOSCTOMMOCTH, JOTOJHUTENbHAS (PMHAHCOBAs Harpys3ka
BKJIIOUAETCS B TApUQBI ISl TPOMBIILIEHHOCTH);

e okosornueckue APPexTsl (Hampumep, CHWKCHHE TOTPEOJICHHUS JIIGKTPUYCCKOW W
TEIUIOBOW SHEPrUM B 3UMHEE BpeMs MPHUBOJUT K pasrpy3ke Hambosee IOpOTHX H
"IpsA3HBIX" ANEKTPOCTAHIIMMA U KOTEIbHBIX, pAOOTAIONINX HA Ma3yTe U HU3KOKaYECTBEHHOM
yrie.);

e cBs3aHHble O(dekThl (BHMMaHHUE K TMpobOiieMaM JHEProcOepeXeHus NPHBOJUT K
MOBBIINICHHIO  03a004YeHHOCTH TpoOjeMaMu  oOmield  3PQGEeKTUBHOCTH CHUCTEMBI -
TEXHOJIOTUH, OPTraHW3alWH, JOTUCTHUKU Ha TPOHM3BOJCTBE, CUCTEMbI B3aWMOOTHOIICHUH,
riatexeil u oTBeTcTBeHHOCTH B JKKX, OTHOIIEHUS K JOMAIIHEMY OIO/KETY Y TpaskIaH).
OOBIYHO Haualdy peaau3aldd MEPONPUITUH IO HHEProcOEPEeKEHUI0 MPEIIECTBYET

MIPOBEJICHUE SHEProayauTa.

B Poccun u npyrux crpanax B HacTosilee BpeMsl HanOoJiee HaCYITHBIM SBIISIETCS] OBITOBOE
sHeprocOepexxeHue (HeprocOepekeHue B ObITY), a Takxke sHeprocoepexxkenue B chepe KKX.
[IpensiTCTBHEM K €Tr0 OCYIIECTBICHHUIO SBIISICTCS CACPKHBAHHUE POCTAa TapU(OB IS HACEICHUS
Ha OTJIeJIbHbIE BUJBI PECYpCOB (3JIEKTPOIHEPTrHs, Ia3), OTCYTCTBHE CPEACTB Y MNpPEANpHUITUI
KKX Ha peanuzanuio sHeprocOeperarmmux mOporpamMMm, HHU3Kass J0Jds  PAacyeToB IO
WHAWBUAYAIbHBIM TpHOOpaM y4éra U MpuMEeHEeHHEe HOPMATHBOB, a TAKXKe OTCYTCTBHE MAaCCOBOM
OBITOBO KYJIBTYpBI YHEPTOCOEPEKESHHUS.

BoinonHenue mnpakTtudyeckoid pabOTHI OCYHIECTBISIETCS C IOMOIIBIO  CHEIHATIbHOTO
npubopa yueTra noTpeOiIeHus HIEKTPOIHEPTUU — IEKTPUYECKOTO CUETUHKA.

DONEeKTPUUECKU CUETYUK — DJIEKTPOM3MEPUTEIbHBIM NMpUOOp, MpeJHa3HAueH Jis ydyeTa
HOTPEOJIEHHOW — DJIEKTPUYECKOH HSHEpruM HIEKTPUYECKOHM OSHEpruu (MEepeMEeHHOro MU
MOCTOSTHHOTO TOKa (u3Mmepsercs B KBT/4 win A/d). DneKkTpocYeTunku MPUMEHSIOTCS TaM, TIe
OCYILECTBIISICTCS JIETAJIbHOE TMOTpPEOJeHUE 3JIEKTPOIHEPTMH M TOSBISIETCS BO3MOXKHOCTh
HSKOHOMHUTH OOJIKET, CJes 3a MOTpeOJIeHneM 3JIEKTPOIHEPTUH B 3aJaHHBIA MEpUOJl BPEMEHHU.
Brimyckatorcst onHo(dasHble M Tpex(asHble CUETYUKH, WHAYKIHMOHHBIE WIIM DJIEKTPOHHBIE.
Bxurouatores B ceTh uepe3 TpaHchopMaTopbl TOKA (HENPSIMOTO BKIIIOUEHUs) U 0€3 HUuX (IIpsiMOro
BKJIIOYEHUs). 11 BKIIFOUEHUS B ceTh HamnpsbkeHreM 10 380 B npuMeHstoTes c4eTYnKH Ha TOK OT
5 mo 20 A. Ha numeBoil CTOpOHE CYETUYMKA YKa3bIBA€TCS YHCIO OOOPOTOB JIHMCKA,
cootBercTBYymolIee | kBTx4 anekrposnepruu. Hanpumep, 1 kBrxu — 1250 060poToB nucka.

B Hacrosimiee BpeMsi HCIOJIB3YIOTCS TJIaBHBIM 00pa3oM JBa THMA DJIEKTPOCYETUYUKOB —
MHAYKIIMOHHBIE U 3JIEKTpOHHBIE. IIpyn 3TOM mnepBble 3aHMMAIOT AOMUHUPYIOLIEE IOJIOKEHUE,
MOCKOJIbKY OHU yCTaHABJIMBAINUCH BILIOTH JIO0 cepeInuHbl 90-X T0/10B.

[Tpuniun paboThl MHAYKIIMOHHOTO 3JIEKTPOCUYETUYHKA 3aKJIF0YAEeTCsl BO B3aUMOICHCTBUU
MarHUTHBIX CHJI KaTyIIeK HMHIYKTUBHOCTH TOKa M HaIPsDKEHHS C MarHUTHBIMH CHUJIAaMHU
QIIOMUHUEBOTO JIUCKA, B pe3yjibTaTe B3aUMOJEHCTBHA YHUCIO OOOPOTOB JHCKA MPSIMO
IPONOPLHMOHATIBHO OTPAXKAET PAcXo] AJIEKTPOIHEPIMH CIHELHATbHBIM CUETHBIM MEXAaHU3MOM.
MHorue notpeduTeny He clemar nepexoJuTh Ha 00Jiee COBPEMEHHBIE SJICKTPOHHbBIE CUETUYHKH,
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XOTsd HWHAYKIIHUOHHBIC CUYCTYUKHU SABJIAIOTCA (1)I/I3I/I'-I€CKI/I YCTApCBIIMMU W HC IMOAACPIKUBAIOT
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Puc. 3

MHOTOTapu(HBIA y4eT ¥ BO3MOXKHOCTD JUCTAaHIIMOHHOH Mepeadn MOKa3aHHi.
Puc.1 CueTunk MHIYKIMOHHBIN

B otnnune oT HHAYKIMOHHBIX CYETYMKOB, JJIEKTPOHHBIE CUETYMKH IIOCTPOCHBI HA OCHOBE
MHUKpPOCXEM, HE COJEepKaT BPAIIAIOIIMXCS 4YacTed W MPOM3BOAAT NpeoOpa3oBaHUE CUTHAJIOB,
MOCTYMAIOIMIUX C U3MEPUTENBHBIX JJIEMEHTOB, B IIPONOPLUOHAIBHBIE BEJIIMYUHBI MOILIHOCTU U
SHEPruu.  DJEKTPOHHBIE JJIEKTPOCUETUYMKU OTIUYAIOTCS Oojiee BBICOKOM TOYHOCTBIO U
HAJEKHOCTBIO 110 CPABHEHUIO C UHAYKIIMOHHBIMU 3JI€KTPOCUECTYUKAMH.
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OCESUEHHE o

=I
ANENTPOPOZETIH <, |
ica:-ca:-ccﬁ_l

EREMMAHIE |

e Lo D& | opHononocHe:

EIEIE AETOMATE
'IEJ-!CE!'!':E) A BR CRM

NEKETHEIN
EbIKMOYETENE

OAHODESHEIH |
CUETUME

Puc.2 Dnextpuueckuii cueTynk

MeTtonuka pacuera

1. M3yunTh XapaKTePUCTHKH JJICKTPOOBITOBBIX MPHUOOPOB, OOBEAMHUTH B  TPYIIIBI
(ocBeTuTENbHBIE, HarpeBaTelbHbIC, MPOYKE), OMPEACTUTh WX KOJIMYECTBO, YCTAaHOBIECHHYIO
MOIITHOCTh M PEeKUM paboThl. JIJis ymoOCTBa pacyeToOB MOJIYYCHHBIC JAaHHBIC PEKOMEHIYETCS
3aHecTd B Tabm.1.1.

Tabnwmma 1.1
XapakTepUCTUKH IEKTPOOBITOBBIX MPHOOPOB
O6opynoBanue Pyer, BT Koxn-Bo k, | Bpems pa6oter B | Pey,mipuo.,
IIT. CyTKH t,, yac Br

OcBeTuTensH
bl TIPUOOPHI

Harpeatenb
HBIE
npuOopbI

IIpoune
npuOopbI

2. CymmapHasi MOIITHOCTh TPHOOPOB MO TPyIIaM MoTpeduTenei onpeaensieTcs:

P=P k,,BT

i yem;
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rae P, - ycTaHOBIEHHAS MOIIHOCTB JJIEKTpONprOOpa, B;

k — xosmMuecTBO MPUOOPOB JTAHHOTO KITacca.
JlanHble pacyeToB 3aHOCATCS B Ta0mmiy 1.1.

Jlns manbHEeUIINX pacueToB 3aroaHsAeTcs Tadmma 1.2

Pacyer pacxopa 31eKTposHepruu

Tabmauua 1.2

O6opynoBanue

P, Br

Kou-Bo K,
IIT.

Bpewmst pabotel B
CyTKH {p, yac

[ToTpebie
Hue, KBT-
q

OcBeTUTENBH

b€ IPUOOPHI

Harpesarens

HBIC

puOopbI

IIpoune

IPUOOPHI

3. PaccuutbiBaeTcs BpeMs pabOThI KaXKJI0¥ rpyInon MpuOOpoB B MECHII:

Ti :tpiXNioq

raet; — Bpems paboThl i-ro npubopa B CyTKH, U;

N, — konmuecTBO AHEH, B KOTOPHIX TPUGOP paboTai tp 4acoB B CYTKH.

4. PaccuuTheIBaeTCs HOTpe6J'IeHI/Ie 3HeKTqueCKOﬁ SHEPTIUn KaXJa0i u3 rpymi HpI/I60pOB 3a

onpezeNeHHbIN neproj BpeMenu (X):

X
ZTi xP
_ =l

i =~~~ ,kBTXxu

1000

5. PaccunThiBaeTcs CYMMApHOC HOTpe6HCHI/IC QJICKTPOOHCPIUHU BCECMU I'pyIlIIaMU HpI/I60pOBI

X
H} :ZH1+H2+---+H3,KBTX'-I
cym =

6. OHpCIleJBIIOTCSI TrOAOBBIC 3aTPAaThl HA DJICKTPOSHCPIUIO:

3:HFXllspy6'

rae /] — croumocth 1kBT*4 anexTposneprun (Tapud).

JlaHHble pacdyeToB 3aHecTu B Ta0u1.1.2.

7. PaccuuThIBaeTCs IMPOLCHT HOTpC6HeHI/ISI OHEpPTIHUn Kaxxgoi u3 Tpynit HOTpC6HTCJ’ICfI oT O6I_I_ICFO

NOTpeOIeHUS IIEKTPOIHEPTUH.

3. Ilopsiaok BBINOJHEHHS PAa0OTHI

1. H3yuums ocnosHble nanpasieHuss u cnocobbl SHep2ocOepedtceHUs.

2. O3HaKOMUMbCI ¢ MEMOOUKOU NPOBEOEHUS. UCCIEO08AHUSL.
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3. Obpabomamb pe3yrbmamul UCCIEO08AHUS.

4. [lo ceoum OauHbIM NPOU3GECMU  DACYEm  OHEP2ONOmpebieHUs: 0O03HAUEHHO20
000py008anUsl.

5. Ha ocnose nonyuyeHHvlX OAHHBIX 8 COOMEEMCMEUU C MEeMOOUKOU pAcuema 6blHUCIUMb
20008ble 3ampamvl Ha 2NEKMPOIHEPSUIO.

6. [lpeonooscumsv nepeuenv meponpusmuil Oisi IKOHOMUU INEKMPOIHEPSULL.

4. Yka3aHus no o(p)opMJIeHUI0 0THYeTA

Otuer 1o paboTe JOIKEH COAEPKaATh!
Ha3zBanue u 1ienp IpakTHIeCKO paboThI.
CxeMy HHIYKLMOHHOTO U CXEMY 3JIEKTPUUYECKOI'O CUETUUKOB.
Pacuetsl 3HEepronorpedaeHus.
Tabnuy XxapakTepucTHK HcCcCleqyeMoro o0opylnoBaHuss M Tabiauiy pacxona
AJEKTPOIHEPIUH.
5. IlocTpouth rpadukm.

NS

INPAKTUYECKAS PABOTA Ne4
«OTIPEJIEJIEHUE OIITUMAJIBHBIX PABMEPOB 3JIAHUI C MUHUMM3AITUEN
TEIUIOIIOTEPh. PACUET DO®EKTUBHOCTHU YTEIUIEHUS OI' PAXKIAIOIINX
KOHCTPVYKIIWIM 3JAHUS»

1. ey padoThI
1. O3HaKOMHUTBCS C 3TallaMU IPOEKTUPOBAHUS SHEPTOd()PEKTUBHBIX 3aHUM.
2. V3yunTh MOPSIOK NMPOBENEHUS TEIJIOTEXHUYECKOIO pacdera OrpaXkIalolluX KOHCTPYKIUN
31aHUM U COOPYKEHUM.
3. O3HaKOMHUTBHCA C HOPMATUBHBIMU IapaMETpPaMH HapYKHOIO M BHYTPEHHETO BO3AyXa B
3/1aHUSX.
4. O3HaKOMUTBCSI C CAHUTAPHO-TUTMEHUYECKUMHU ITOKa3aTeIsIMU TEIUIOBOW 3alllUThl 3JaHUN U
COOPYKEHUMU
5. Paccunrars ynenpHbIN pacxoj TEIUIOBOW 3HEPIMU HA OTOIUICHHE 3JaHUM U COOPYKEHHUH IO
BapHaHTaM.
6. Cnenatb BBIBOJIBI O HEOOXOAMMOCTH HpPUMEHEHUS SHEprod(PPeKTUBHBIX TEXHOJOTHH H
MaTepUajoB MIPU CTPOUTEIBCTBE 3AAHUN U COOPYKEHHM.

2. O0uMe moJoKeHus

Beenenue HOBBIX, Ooiee KCCTKHUX, HOPMATUBOB TIIO 3HCpI‘OC6CpC)KCHI/IIO BbI3BaJIO

HCO6XOI{I/IMOCTB paduKaJIbHOTO NEPECCMOTpPA NPUHIHUIIOB IIPOCKTUPOBAHUA U CTPOUTCIILCTBA 3)13.HI/II71, T.

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

o0OecrieunBaeT TpeOYeMOro Mo COBPEMEHHBIM HOPMaM TEPMUYECKOTO COMPOTHUBIICHUS Hapy>KHBIX

OTpaXXAAONIUX KOHCTPYKIIMM 30aHUM.

B HOBOM crTpouTenscTBE Bce OoOIblliee PAacHpPOCTPAHEHHE TIONYYAlOT TPEXCIOHHBIC

KOHCTPYKIIMU CTCH U3 KUPIINYaA, JIETKOOETOHHBIX OJIOKOB U MaHEICH MU MOHOJIUTHOIO )KGJIGBOGGTOHa,
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B KOTOPBIX MHPEAYCMOTPEHO MpuMeHeHHE 3()(PEKTUBHBIX YTEIUIUTEICH B KauyeCTBE CPEAHETO CIIOs
MEXIy HEeCYIICH MM CAaMOHECYIIeH CTEHON W 3alllUTHO-ACKOPATHBHON OOJIMIIOBKOM.

PanronanbHbIM 1 3(()EKTHBHBIM CIOCOOOM TOBBIIICHUS TEIUIO3AMUTHl IKCIUTYaTHPYEMBIX
3/IaHUM SIBJISIETCS JOTOIHUTEIBHOE HAPYKHOE YTEIUICHHE X OTPAXKAAIOIIUX KOHCTPYKIIUM.

[Ipy HOBOM CTPOUTEILCTBE HCIONB3YETCS KaK Hapy>KHOE YTEIUICHHE, TaK U MpPUMEHEHUE
3¢ (HEKTUBHBIX YTCIUIUTENICH B KAYECTBE CPEIHETO CIIOS B TPEXCIOWHBIX OTPaKIAIONIUX KOHCTPYKIIHSIX
W3 KUpnu4a u 6eToHa.

CymiecTBylonMe BapuUaHThl YTCIUICHHWS 3/IaHUM OTJIMYAIOTCS KaK KOHCTPYKTHBHBIMU
pEIIEHUSIMH, TaK M UCIIOJIb3yEMbIMH B KOHCTPYKIIMSIX MaTepraIaMH.

HeoOxoauMmeplii  ypoBeHb TEIJIO3AIIUTHl HAPYXKHBIX OTPaKIEHUN 3MaHUIl oIpeaenseTcs
tpeboBanusimu CHull 1I-3-79* B 3aBHCHMOCTH OT MPOJOJKHTEIBHOCTH OTOIHTEIBHOTO TEPHOAA
(I'COII) nns kaxa0ro peruoHa.

B coBpemenHoll mpakTHKe HauOOJbIIEE MPUMEHEHUE TOJYYMJIM CJICAYIOIIUE THUIIbI
KOHCTPYKTUBHBIX PEUICHUH MO YTEIJICHUIO 31aHHM:

- TPEXCIOMHBIE CTEHBI C YTEIIUTENIEM B KaUeCTBE CPEIHEro CJI0S U HAPYKHOU OOJIUIIOBKOHN U3
KUpnuya. Pa3nu4aroT KOHCTPYKLUHU C BEHTHIMPYEMBIM 3a30pOM U O€3 HEro;

- Hapy»XKHOE yTeIJICHUE 3aHUid CO IITYKATYPHBIM OKPBITHEM;

- HApyXHOE€ YTEIUICHHE CTEH C BEHTWJIUPYEMBIM 3a30pOM M OOJIETYEHHOW 3alllUTHO-
JIEKOPAaTUBHOM OOJIMIIOBKOM M3AETUAMU THIA “CallAMHT, “paHmua”, “3TepHUT” U Ap.

DU3NKO-TEXHUYECKUE CBOMCTBA UCIIOIb3YEMBIX TETNIOM3OALMOHHBIX MAaTEPHATIOB OKA3bIBAIOT
oTpeeNsoNiee BIUSHIE HAa TEIJIOTEXHUYECKYIO 3P(EKTUBHOCTh M SKCIUTyaTallHOHHYIO HaJ€KHOCTh
KOHCTPYKIUH, TPYIOEMKOCTb MOHTaXa, BO3MOXKHOCTh PEMOHTa B MpOIECCE€ HKCIUTyaTallud U B
3HAYUTEIbHON CTENEHM OIpPEeNeNsioT CPAaBHUTENbHYI0 TEXHUKO-KOHOMHYECKYI0 3()()EeKTHBHOCTH
pa3IMYHbIX BAPUAHTOB YTEIUICHUS 31aHUN.

Terion3onAnnOHHBIE  MaTepuanbl B KOHCTPYKUMAX  YTEIUIEHHWsS  3JaHUM  JIOJKHBI
COOTBETCTBOBATH TpeOoBaHMIM NoxkapHoi 6e3onmacHoctu o CHull 21-01-97, umers rurueHnveckue
cepTu(dUKaThl, HE BBIACIATH TOKCUUHBIE BELIECTBA B MPOLIECCE IKCIUTYaTA[MH U ITPH TOPEHUH.

Ha nonroBeuHocTs M CTaOMIBHOCTH TEMJIOPU3UYECKUX U (PU3MKO-MEXAHUYECKHX CBOMCTB
TEIUIOM30JISILIMOHHBIX MAaTEPHAJIOB B KOHCTPYKLHUAX YTEIUIEHUS 3[JaHUM BIUSIOT KaK KOHCTPYKTHUBHbIE
0COOEHHOCTH, TaK U HKCIUTyaTallMOHHbIE (PAKTOPBI, BKIIFOYAs:

*  3HAKONEPEMEHHBIH  TEMIIEPATypHO-BJIAXKHOCTHBIM  PEXKUM  TEIUIOM3OJALMOHHBIX
KOHCTPYKLUH;

* BO3MOXHOCTb KalWUIAPHOTO U JU(PQPY3MOHHOTO YBIAKHEHHUS TEIJIOU30JISALUOHHOTO
MaTepuana B KOHCTPYKILIHH;

* BO3JEHCTBHME BETPOBBIX HArpy30K M TEMIEpAaTypHbIX JedopManuil  >JIEeMEHTOB
OTpaXkIAFOIINX KOHCTPYKIIHM;

* MEXaHHYeCKHE Harpy3ku OT COOCTBEHHOIO Beca MarepHajlla B KOHCTPYKIHMSX CTE€H U
BHEIIHHE Harpy3ku (Jioau, oOOpylOBaHHUE NPU MOHTaXE M PEMOHTE) B KOHCTPYKLHMSX KpBIII U
MIEPEKPBITHM.

C yderoMm yka3aHHBIX (AKTOPOB TEIUIOM3OJISAIMOHHBIC MaTepUallbl JJIs YTEIJICHUs 3AaHUi
JIOJDKHBI OTBEYATD CIEAYIOUIMM OOIIMM TPEeOOBAaHHIM:
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* TEIUIOM3OJIALIMOHHBIA MaTepuana JOJDKeH obOecrneuyuBaTh TpeOyemMoe CONpPOTUBIICHHE
TeIJonepeaye Mnpu BO3MOXKHO MHUHUMAJIBHOM TOJIIMHE KOHCTPYKUMHU, YTO JIOCTUIaeTcCs
MPUMEHEHUEM MaTepUaloB ¢ pacyeTHbIM K03 durmeHToM TeronpoBoanoctu 0,04—0,06 Br/(meK);

* [ApPOIPOHUIAEMOCTh MaTepuajla J0JKHA MMETh 3HAYEHUs, MCKIIOYAIOIIME BO3MOXHOCTH
HAKOIUIEHHUS BJIard B KOHCTPYKLIUHU B IIPOLIECCE €€ IKCILTyaTal1y;

* IUIOTHOCTh TEIUIOM3OJIALIMOHHBIX MAaTEpUaloB JUIsl YTEIUIEHHWS 3JaHUM OrpaHU4YMBacTCA
JIOTTyCTUMBIMU Harpy3KaMH Ha HECYIIHE KOHCTPYKIIMH U uMeeT 3HadeHue He 6onee 200—-250 kr/m3;

* MPOYHOCTHBIE M J1e(OpPMATHBHBIE XapaKTEPUCTUKH MaTepuala, OIpelaeiseMble TaKuMU
MOKa3aTesIMKM, KaK C)KMMAeMOCTh, IMpeaen MpoyHocTH Ha cxkatue npu 10% pedopmanmu, npenen
MPOYHOCTHU HA PACTSHKEHHUE, POYHOCTh HAa OTPBIB CIOEB, TOKHBI 0OecredynBaTh HOpMOCTaOUIBLHOCTD
Y DKCIUTYaTallUOHHYIO HaJIe)KHOCTh MaTepuaia B OTPakJal0LINX KOHCTPYKLUSAX;

* MOPO30CTOMKOCTb;

* ruApoOOHOCTH U BOJAOCTOUKOCTE;

* OMOCTOMKOCTb M OTCYTCTBUE TOKCUYHBIX BBIJCJICHUN IPU IKCILTyaTaI[1H.

B oreuyecTBeHHOW NpakTUKE B CTPOUTENBHBIX KOHCTPYKIMSIX HauOosbllee MNPUMEHEHHE
HalUIA TEeTUIOU30JISILIUOHHBIE U3/I€TUs U3 MUHEPAJIBbHOM BaThl, CTEKJIOBOJIOKHA U IIEHOMOJIUCTHUPOJIA.

Peanuzanus HOBOM 175 Poccuu KOHIENIIMU CTPOUTENHCTBA C UCIOJIb30BaHUEM A (HEKTUBHBIX
YTEIUIUTEEN TOJKHA OCYIECTBIIATHCS HA OCHOBE JIETAJIbHOI'O aHANIM3a KAaK CBOMCTB, PEKOMEHIYEMbIX
K NPUMEHEHHUIO MaTepUaloB, BKJIIOYAs UX JOJTOBEYHOCTb M 3KCIUIyaTallUOHHYIO HAJI€KHOCTb, TaK U
NPUMEHSEMbIX  KOHCTPYKTUBHBIX PpELUIEHHMH ¢ Y4eTOM 3KCIUIyaTallUOHHBIX  OCOOEHHOCTEN
KOHCTPYKIUH, TNPOTEKAIOUIMX B HUX (QU3MYECKHMX U XHUMHUYECKUX IIPOLIECCOB M TpeOOBaHUM
SKOJIOTUYECKOU U TTO’KapHON O€30MacHOCTH.

[Ipy mpOeKTHPOBAHUU JKUJIBIX, OOLIECTBEHHBIX, NMPOU3BOJICTBEHHBIX 3[JaHUM M COOPYXKEHHM
(ayee 31aHuil U cOOpyXeHUI) HeoOX0AUMO 00eCreynBaTh UX TEIJIOBYIO 3aIUTY C LEJBIO0 CO3JIaHUs
ONTUMAJIBHBIX CAaHUTAPHO-TUTMEHUUYECKUX YCIOBHMM NPU Pa3yMHOM pacXOAOBAaHHUU dHEPrOHOCUTENIEH
Ha OTOIUIEHUE 3JaHUM U COOPYKEHUI.

K xommuiekcy mepornpusTuii, o0ecrnedrBaomUuX HAAJIEKAIIYI0 TEIUIOBYIO 3alUTy 3JaHUN U
COOPYX EHHI, OTHOCSITCS:

— ONTUMAaJIbHOE 0OBEMHO-TIJIAHUPOBOYHOE PEIICHNUE 3/1aHUN U COOPYKEHHUM NP MUHUMAJIbHOM
TUTONIA/IA HAPY>KHBIX OTPaKJIAIOLIUX KOHCTPYKLHUA;

— IPUMEHEHHUE PALMOHAIBHBIX HaPYKHBIX OrPa)KIal0IIUX KOHCTPYKIMM C HCIOIb30BaHUEM B
HUX YQPEKTUBHBIX TETJION30JIAIIUOHHBIX MaTEPUAJIOB,;

— NPUMEHEHHE COBPEMEHHBIX METOJOB pacyeTa TEIUIOBOW 3aIMTHI 3aHUIl U COOPYKEHH,
0a3UPYIOLINXCS HAa YCIOBUAX SHEProcOepekeHusl.

IIpoekTupoBaHMe TEIIOBOM 3aIMTHI 3AAHUH M COOPYKEHUN OCYILECTBISETCS HAa OCHOBE
tpeboBanuit CHull 23-01-99 «CrpoutensHas kmumaronorus», CHwull 23-02-2003 «TemnoBas
3ammra 3maamid»y, CIT 23-101-2004 «CBox mpaBHII 1O TPOEKTUPOBAHHIO W CTPOUTEIIHLCTBY.
[IpoekTupoBaHue TEIJIOBOW 3alUThl 34aHUN», a Takke coorBercTByrommx ['OCToB u HopMm
IPOEKTUPOBAHUS 3JaHUH U COOPY)KEHHMH, B KOTOpBIX IPHUBEIEHBI HEOOXOJIMMBbIE sl pacuera
napaMeTpbl MUKPOKJIMMATa IOMELICHHH.
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2. Ilopsinok mnpoBedeHUS TEMJIOTEXHHMYECKOI0 pacyeTa OrpaKIAlIIUX KOHCTPYKUMH
3IaHUI M COOPYKEHU I

B CHull 23-02-2003 ycraHOBIEHBI TPH 00S3aTENbHBIX B3aUMHO YBS3aHHBIX HOPMHPYEMBIX
[I0Ka3aTels 110 TEIUIOBOW 3alUTE 34aHUS:

a) HOPMHUPYEMOE 3HAUEHHME COIIPOTUBIICHUS TEIUIONEpenade Uil OTAEIbHBIX OIpPa)kJarOLINX
KOHCTPYKLUH;

0) HOpMUpYyeMble BEIMUUHBI TEMIIEPATYPHOrO Iepenasia Mexay TeMIepaTrypaMu BHYTPEHHETO
BO3JyXa M Ha IIOBEPXHOCTH OIPaXJAOIIEH KOHCTPYKLHMHM W TEMIEpaTypol Ha BHYTPECHHEH
IIOBEPXHOCTHU OTPAKIAIOIIEH KOHCTPYKLIUHU BBIILIE TEMIIEPATYPhl TOUKH POCHI;

B) HOPMHUPYEMBIH YIEeIbHBIA pacxo/l TeIUIOBON SHEPIMU HA OTOIUICHUE 3/1aHMsl, TT03BOJISIOLIMIMA
BapbUpPOBaTh IIOKA3aTENIM TEIJIO3AIIUTHBIX CBONCTB OrpaKJAlOIIMX KOHCTPYKLHH C ydyeToMm
noJepKaHus TpeOyeMbIX IapaMeTPOB MUKPOKIMMATa B IOMELIEHUSX.

[Ipy TPOEKTHPOBAaHUM TEIJIOBOM 3alIMTHI JKUJIBIX M OOIIECTBEHHBIX 3JaHUN HEOOXOAUMO
coOuoaTh TpeOOBaHMS TOKa3aTeNnel «a» U «O» Wim «O» M «B»; I MPOU3BOACTBEHHBIX 3IaHUN —
nokasaresuen «a» u «o». I[Ipu 3ToM TpeOoBaHMAM MOKa3aTens «0» JAOIKHBI YAOBIETBOPATh BCE BUIbI
OrpaKJaroIINX KOHCTPYKLUH.

IIpoBepky coOmtoaeHuss TpeOOBAHUM TEMJIOBOM 3alUThl OrPaXKIAIOIIUX KOHCTPYKIMH 110
IIOKA3aTelIo «a» IIPOBOAAT B CIEAYIOLIEH OCIEI0BATEIbHOCTH:

1) onpenendroT HOPMUpPyEMBbIE 3HAYEHUSI CONPOTUBIICHHUH Terulonepenade Ryeq Orpakaaromumx
KOHCTPYKIUH (Hapy>KHBIX CTE€H, OKPBITHH, YepJaUHbIX U IIOKOJIbHBIX MEPEKPHITUI, OKOH, OaJIKOHHBIX
nBepeit u poHapel, HapyKHBIX ABEpel U BOPOT) MO IPayco-CyTKaM OTOMUTENBHOIO NEPUOA;

2) NpoBEPSAIOT Ha JOMYCTUMYIO BEIMYMHY PACUE€THOIO TeMIIEpaTypHOro nepenana Aty;

3) paccUuTHIBAIOT 3HEPreTHUECKUE MapaMeTphl I 3alI0JTHEHUS] SHEPTeTHUECKOro Nacropra.

IIpoekTupoBaHue TEIJIOBOM 3alUTHI 3JaHMS HA OCHOBE HOPMHUPYEMOTO YJIEIBHOIO pacxona
TEIUIOBOM HHEPrMM Ha OTOIUIEHWE 3[aHUsl IO TIOKa3aTelsiM «0» OCYIIECTBISIOT B ClEIyrOLIeH
MOCJIE0BATEIbHOCTH:

—  YCTaHABJIMBAIOT  HOPMHUPYEMBbIE€  3HAUEHUS  CONPOTUBJICHHIO  TeIUIoNeperaye
RreqOrpaskgatonux  KOHCTPYKUMH  (HApyKHBIX CT€H, TIIOKPBITHM, 4YepIadyHbIX M IOKOJIbHBIX
NEePEKPBITHI, OKOH, OAJIKOHHBIX JBeped M (oHapel, HapYXKHBIX JIBEpel U BOPOT) B 3aBUCHUMOCTU OT
Ipagyco-CyTOK OTOMMUTEIBHOTO NIEPUOJA;

— Ha3Ha4yaroT TpeOyeMblil BO31yX0O0OMEH U ONPEIEISIOT ObITOBbIE TETJIOBbIICICHUS;

— ycTaHaBiIMBaloT kiacc 31anus (A, B mwim C) no suepretnueckoit a¢pdexkruBroctu. B cnyuae
BbIOOpa Kilacca A Ui B onpenensioT npoueHT CHUKEHUS HOPMUPYEMBIX YIEIbHBIX PACX0/I0B;

— ONpEeNENSIIOT HOPMUPYEMOE 3HaUEHHUE YAEIBbHOTO pacxo/a TeIIOBOM YHEPrHH Ha OTOIJICHHUE
37aHus (' 'B 3aBUCHMOCTH OT KJacca 3/IaHMs, ero TUIA, STAKHOCTH U €ro TOJAKIIOYEHHs K CHCTEME
TENI0CHAOKEHUS;

— pacCUMTHIBAIOT YJENbHBIM pacxoj] TEIJIOBOW SHEPruuM Ha OTOIUIEHHE 3JaHui 3a
OTONUTENBHBIN MepHo On™™ U CPABHMBAIOT €r0 C HOPMHUPYEMBIM 3HAYCHHEM ("

Ilo noka3zarento «B» MPOEKTHUPOBAHHUE TEIJIOBOW 3aILUTHI 3JaHUM U COOPYKEHHUH CBOIUTCS K
OTIpPENICICHNI0 KOMIUIEKCHOM BEJIIMYMHBI IHEProcOEpeeHHUs OT HCHOJIb30BAHHUS apXUTEKTYPHBIX,
CTPOUTENBHBIX, TEIJIOTEXHUYECKUX W WHKEHEPHBIX pELICHWI, HaNpaBiICHHBIX HAa 3KOHOMMIO
JHEPreTUYECKUX PECYPCOB. OJTO TO3BOJSAET CHU3UTh, II0 CPAaBHEHUIO C IIOKA3aTEIEM  «ay,
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CMK PI'YTHUC

Aucm 88 uz 102

HOPMHpYEMbIC 3HAYCHUs COMPOTUBIICHUS TEIUIONepeaade i KOHKPETHBIX BHJIOB OIPaXKIAIOIINX
KOHCTPYKITUI, HO HE HIDKE MUHUMAJIbHBIX BEJIMYMH, YCTAaHOBJICHHBIX B 1. 5.13 CHull 23-02-2003.

Cxema MNpOEKTUPOBAHUS TEIJIOBOM 3alMTHl 31aHUW U COOPYKEHUH B 3aBUCUMOCTU OT

MPUHATOTO MTOKA3aTess TEIJIOBOM 3alIUThI TpUBEAeHA Ha puc. 1.
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE CMK PI'YyTUC
i YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 89 us 102

PIYTWC

O6mue nosoxeHHn
1. OnpenenaoT TvN 30aHHA
2. BuibupamoT HapyXHble KIHMATHYECKHE NapaMeTpbl
3. BuIGUpatOT BNAKHOCTHBIH PeXHM 31aHHs
4. BeiGHparoT KJIacc 31aHUA MO IHEPTeTHYECKOH 3 dek-
THBHOCTH e

Bribop cnocoGa coOOTBETCTBHS HOPMUPYEMBIM
r-—=--- P NOKA3aTeNAM TENNOBOH 3aWHTEI

} TMokazarenu «a» ¢ [Tokasate/u «B»

[lo noaneMeHTHEIM HOPMaM K Mo nokasateno 3nepronoTpebienns
OrPaXaoLIHM KOHCTPYKUMAM

+ A4

BriGop noaneMeHTHBIX BENH- Buifop yaensHoro pacxona Terio-
YHH R, MO rpamyco-cyTkam BO# SHEPTHH ¢;7

\

Onpenenexre noane-
MEHTHBLIX BEAHYHH MO q;"q

R,zRz R,
Hivenenue

npoexma +

; Pacyet yaenbHOro pacxo-
Pacuer ynenssoro 1Ia TETUIOBOH IHEPrHH gfe.
acxona TenoBoi i
et i Flposepka g 4%
SHeprhH 4] L),

v

[lpoBepka orpaHuHeHUs TeMNepaTypbl Ha BHYT-
DEHHEN NOBEPXHOCTH Al £ Al

v

PacueT npuseneHHOro CONPOTHBNEHHA Temone-
penaye, BO3MYXONPOHHLAEMOCTH, 3aLLHTH! OT
BJTATH, TENNOYCTOHYHBOCTH H TEMOYCBOCHHS,

NpoBepKa Ha HeBbINaNeHHe KOHAeHCaTa
TpoBepka no noka3aTento «&»

v

DHepreTHYeCKH NacnopT 3naxus

IpoBepka Ha COOTBETCTBHE pacHeTHBIX M10-
S — KasaTeneil HOpMHPYEMbIM MOKA3aTENAM

*ﬂa

OKOHYAHHE NMNPOEKTHPOBAHHA

Puc. 1. Cxema nmpoeKTUPOBaHMS TEIUIOBOM 3aIIUTHI 3JJaHHI

Knaccor SHEPT €TUYECKOM 3(1)(I)CKTI/IBHOCTI/I KHIIBIX H 06H.[CCTB€HHLIX 3JIaHUM IMPUBCJACHBI

B Tabm. 1.
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Tabnuma 1 Knaccel sHepreTudeckoit 3pheKTHBHOCTH 3AaHMI

BenuunHa OTKIOHEHUS pacyeTHOTO Pexomennyemsble
O603HauCHH HaumenoBanue kiacea (q)alcmqecxvoro) 3HAuEHUs yJENbHOTO pacxoaa MEPOTIPUSITHS
SHEpPreTUUecKou TEIJIOBOM DHEPTUU HA OTOTUICHUE 3AaHUS OopraHamMu
€ KJacca des
3¢ PEKTHBHOCTH Qn ot HopMaTuBHOTO, % aIMUHUCTPAIHA CYOBEKTOB
PO
/151 HOBBIX U PEKOHCTPYHPOBAHHBIX 31aHUI
A OueHb BBHICOKH Menee munyc 51 DKOHOMUYECKOE
CTHUMYJIIPOBAHHE
B Bricokuit Ot Munyc 10 go munyc 50 To xe
C HopmainbHblit Ot mmoc 5 10 MuUHYC 9 —
Ju1s cymiecTByIOIIUX 30aHU I
D Huskuii Ot mtroc 6 no mwiroc 75 KenareapHa
PEKOHCTPYKITHS 3IaHU
E OueHb HUBKHI Bonee 76 Heobxonumo yrerureHme
3IaHUs B OnmvpKanmei
MEPCIEKTHBE

Knaccsl A u b ycranaBnuBaroT [Uisi BHOBb IPOEKTUPYEMBIX U PEKOHCTPYHPYEMBIX 3IaHMM, a
kiracc C — mpu dKcIUTyaTalliu Bbllieyka3aHHbX 3nanuid. K kiaccam D u E ortHOcsTcs 3manus,
Bo3BeJeHHbIE 710 2000 r. ¢ 11e51bt0 pa3paboTKU MEPONPUITUN IO PEKOHCTPYKIUH 3TUX 3AAHUM.

3. OnpenesieHe HOPMATHBHBIX IAPAMETPOB HAPYKHOI0 M BHYTPEHHEIr0 BO3AyXa

3.1 HapysxHble KIINMaTU4YECKUE YCIOBUS MECTa CTPOUTEILCTBA 34AHUN U COOPYKEHUI

[TapameTpsl HapyxHOTO Bo31yxa yctaHasnuBatoTcs no CHull 23-01-99 ¢ yuerom TpeGoBanuit
CHulT 23-02—-20083.

3.1.1. B xauecTBe pacueTHOI TeMIepaTypbl HAPYKHOTO BO3AyXa B XOJOMHBIN MEPHOJ roJia JUIs
BCEX 3/IaHUH, KpOME IPOU3BOJICTBEHHBIX 3JaHUN CE30HHOM SKCIUTyaTallud, NMPUHUMAETCS CpeaHss
TeMIiepaTypa Hau0oJyiee XOJIOTHOW MATHAHEBKU ¢ oOecnieueHHOCThIo 0,92 mo rpade 5 tabn. 1 CHull
23-01-99 iy 1o mpuIoKeHUo 1 HACTOSIIMX YKa3aHUH Il KOHKPETHOTO MECTa CTpouTenseTBa. [Ipu
OTCYTCTBHMHM JIAHHBIX JUISl KOHKPETHOTO ITyHKTAa PACYETHYIO TEMIIEPATYPy HApYKHOTO BO31yXa CIEAYyeT
NpUHUMATH 17151 OJIHbKaiIero HaceIeHHOro MyHKTa, KoTopbli ykazan B CHull 23-01-99.

3.1.2. BAaXHOCTHBI pEXHUM pailoHa CTPOMTEIbCTBA 3JaHUS, HEOOXOAMMBIM I BBIOOpPA
TEMIOTEXHUYECKHUX MOKa3aTeNeil MaTepraioB Hapy>KHBIX OTPaKACHUH, CleyeT MPUHUMATh MO KapTe
BJIQXKHOCTH TeppuTopun Poccuu, npruBeIeHHON B IPUIIOKEHUN 2.

3.2 BHyTpeHHHUE TEMIIEPATYPHO-BIAKHOCTHBIE YCIOBUS 3JaHUN U COOPYKEHUI

3.2.1. [TapameTpsl BHYTPEHHETO BO3JyXa M PACUETHBIC 3HAYCHHS OTHOCUTEIBHOW BIIa)KHOCTH
BO3/lyXa BHYTPHU JKUJIBIX U OOIECTBEHHBIX 3/JaHUMN ISl XOJOJHOTO MEpHOJa rojia MPUHUMAIOTCS IO
Tadm. 2.

Tabmuma 2

OntuManbHas TeMmepaTypa M JOMycTUMas OTHOCUTENbHas BJIAXKHOCTh BO3AyXa BHYTPH
3/1aHus U1 XOJIOJHOTO NEpHoJa rojia

OrHocuTEIbHAS
Temmneparypa
BJIA3KHOCTH
Tum 31anus BO31lyXa BHYTPH
BO3/[yXa BHYTpH
3aaHus tipg, °C o
3ganus, %
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIbBHOE CMK PI'YyTUC
(é' _ YLIPI:DKHEHVIE BBICIIIETO OBPA3O].’1AHV[5[
Y «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
) TYPU3MA U CEPBVICA» A 91 us 102
1. Xussle, MIKONBHBIE U APYTHE 00MIeCTBEHHBIE (KpOMe
MIPYUBEJICHHBIX B MII. 2, 3) 20 +2 55
2.JToNMKIMHUKY ¥ JI€4eOHBIC YUPEKICHHS 21-22 55
3. JleTckue JOMIKOIbHBIC YUPEKACHUSL 22-23 55

3.2.2. TlapameTpbl BHYTPEHHETO BO3/yXa U OTHOCUTEIBLHOW BJIAKHOCTH MPOU3BOJCTBEHHBIX
3nanui caenyet npuHuMath corsiacHo 'OCT 12.1.005 u HopmaM NPOEKTUPOBAHUS COOTBETCTBYIOIIUX
3/1aHUM.

3.2.3. Jlna TemiblXx YepJakoB W TEXIOANOJUMN, a TaKKe B HEOTAIUIMBAEMBIX JIECTHUYHBIX
KJIeTKaxX JKWJIBIX 3JaHUH C KBAapTUPHOM CHCTEMON TEIJIOCHAOKEHHS PACUCTHYIO TeMIIepaTrypy
BHYTPEHHETO BO3]lyXa CIeAyeT MPUHUMATD:

JUTS. TEXHUYECKUX MoABanoB — mitoc 2 °C ;

JUISl HEOTAIIMBAEMBbIX JIECTHUUHBIX KJIETOK — Iuttoc 5 °C;

JUTSL TETUTBIX YEPMIAaKOB I 6—8-3TaXHBIX 3/1aHui — e 14 °C; g 9—12-3TakHbIX 31aHUN
mnoc 15-16 °C; nng 14-17-sTaxkssix 3panuii miroc 17-18 °C.

4. Omnpenenenne HOPMUPYeMOro (TpedyeMoro) CONPOTHBJIEHUSI TelJionepenayve
OrpaIa0IIMX KOHCTPYKIIUIA

4.1 Hopmupyemoe conpoTuBieHue nepenade (Rreq) Hapy HbIX CT€H, MOKPBITUI (YepaadyHbIX
NEPEKPBITHIT ), HOKOJIBHBIX IEPEKPBITHI, OKOH U (hOHApeH onpezenseTcs 1mo Tadu. 3 B 3aBUCUMOCTH OT
rpagyco-CyTOK OTOMUTEIBHOTO MEPUOa KIMMATHIeCKOro paiiona ctpoutenscrsa (Dd), °C-cyr.

Tabauma 3

HOpMI/IpyeMBIe SHA4YCHUA COIIPOTUBJICHHUA TCIIJIOIICPCAAYUC OTPAKAAOIINX KOHCTPYKI_II/Iﬁ
Hopmupyemble 3Hau€HMS CONPOTUBIIEHUS

Terionepenaye Ryeg, M2-°C/BT, OTpakIal0LINX

a) KOHCTPYKLUH
=
9 =
s g = e
8 = g S 2
= < < = N
31aHus ¥ MMOMEIIEHUS, 2 )E = E = =
k03 dunmenTsr a u b & = % g & £
z z =R R 2
8 CTCH g—« = g ﬁ g
° 2. g = = E
5 g 5 & = S
= ) =} 0 5
> S g 2 < = a5
8 B s 2 /A < 5 o
Sk 2 = &= 5 =~ % 2 5
g2 S 5 E 2 = & s 5
E0 £2 | g3 | ¢¢ £z
— S =R= 2 5 B c = & 8
1. XKunele, neuebHoO- 2000 2,1 3,2 2,8 0,3 0,3
npodunakruueckue u gerckue |4000 2,8 42 3,7 0,45 0,35
YUPESIKIACHHUS, IIKOJIBI, 6000 3,5 52 46 0,6 0,4
HMHTEPHATHI, TOCTUHULBI U 8000 4,2 6,2 55 0,7 0,45
OOLIEKUTHS 10000 49 7,2 6,4 0,75 0,5
a 12000 5,6 8,2 7.3 0,8 0,55
b
- 0,00035 0,0005 0,00045 - 0,000025
- 1,4 2,2 1,9 - 0,25
2. O01IeCTBEHHBIE, KPOME 2000 1,8 2,4 2,0 0,3 0,3
YKa3aHHBIX BBIIIC, 4000 2,4 3,2 2,7 0,4 0,35
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aJIMUHUCTPATUBHBIC U 6000 3,0 4,0 3,4 0,5 0.4
Op1TOBBIC, Tpon3BoAcTBeHHBIE |8000 3,6 4.8 4.1 0,6 0,45
U IpYTHE 30aHAS U 10000 4,2 5,6 4.8 0,7 0,5
MOMEILIEHNS ¢ BiIaXHeIM i~ |12000 4.8 6,4 5,5 0,8 0,55
MOKPBIM PEKHUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3.IIpoussonctBennsie ¢ cyxum |2000 14 2,0 1,4 0,25 0,2
1 HOPMAaJIbHBIM PEKUMaMHU 4000 8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 0,4 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 4,5 34 0,5 0,45
a - 0,0002 0,00025 0,0002 0,000025 0,000025
b - 1,0 1,5 1,0 2,0 0,15

[Tpumeuvanus:

1. lns OKOH M OQJKOHHBIX JBEpeil, BUTPUH M BUTpaxed KodduimeHTsl a u b s rpymmsl

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

0,000025, b = 0,5.

2. ,Z[OHYCKaeTCSI B OTHACJIBHBIX ClIydadX, CBA3AHHBIX C KOHKPCTHBIMHM KOHCTPYKTUBHBIMH

pELICHUIMHU 3all0JIHEHUI OKOHHBIX M APYTUX MPOEMOB, IPUMEHATh KOHCTPYKIIMH OKOH, OaIKOHHBIX

z(Bepeﬁ u (I)OHapeﬁ C IIPUBCACHHBIM COIIPOTHUBJIICHUCM TCILIOIICPpCAAYC HA 5 % HIKE YCTAHOBJICHHOT'O B

Ta0JIHLIE.

Tabnmuua 4 Hopmupyemsblii TemmepaTypHbId Iepenaj MexJy TeMIIepaTypoid BHYTPEHHEro
BO3/lyXa U TEMIIEpaTypOi BHYTPEHHEHN MOBEPXHOCTH OI'PAKIAIOIIEH KOHCTPYKLIUH

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

1 [Kunvle, neuebro-npoguiakmuyeckue u 4.0 3,0 2,0 tin—tg
OdemcKue yupestcoeHust, WKOJbl, UHMEPHAMbl

2 |ObwecmeeHnmnvie, KpoMe YKA3AHHBIX 6 NO3. 1, 4.5 4.0 2,5 tin—tg
aoMuUHUCMpamusHvle 1 bbimosbvie, 3a
UCKTIFOUEHUEM NOMEUWeHUIL C GLANCHBIM UTU
MOKDBIM PeNCUMOM

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

4 |llpouszsodcmeennvie u Opyzaue nOMeueHus ¢ tin—tg 0,8 (tin—tq) 2,5 -
BILACHBIM UL MOKPBIM PENHCUMOM

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

2 . .

23 Bm/m°) u pacuemmoti omnHocumenvhoul
BIIAJACHOCIBIO BHYMPEHHe20 8030yxa bonee 50
%
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Tabmuma 5 KoadduuueHt TemiaooTnaun BHYTPEHHEH TMOBEPXHOCTH  OTrpaKIaaromei

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

4.77. Jlna omnpenesneHus HOPMHUPYEMOIO CONPOTHUBIICHUS TEIJIONEperade BHYTPEHHUX
orpakJaronux KoHCTpykuuid (Rreq) mpu pasHOCTH pacueTHBIX TEMIIEpaTyp BO3AyXa MEXAY
nomenieHussMu 6 °C u Bble B popmyse (6) caeayeT npuHUMaTh n = 1 U BMECTO text — pacyeTHYIO
TEMIIepaTypy BO3ayxa 0ojiee XOJI0qHOTO TIOMEIIICHHS.

5.0npedenenue  o00wec0  uau  NPUGEOEHHO20  CONPOMUGIEHUA  Mmenaonepeoave
02paxcoarouux KOHCmpyKyuil

r 2
Obwee unu npusedennoe conpomusienue menionepeoave (R, Ry ), M*-°C/Bt, oepascoarowux
KOHCMPYKYULl, a makxice OKOH U (oHapeti ciedyem NpUHUMAMb He MeHee HOPMUPYEeMbIX 3HAYeHUll
2
(Rreq), M“-°C/Bt, onpedensiemvix no mabn. 3 npunogcenus 6 3a8UCUMOCHU OM 2padyCco-CYMOK

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

B ceazu ¢ mem, umo 6 mMeniomexHuyecKkoM OMHOWEHUU 02paxcoarwue KOHCMPYKYuU
noopazoensitomess Ha OOHOPOOHble OOHOCIAOUHblE UMU MHO2OCIOUHbIE C  NOC1e008aMmeNbHO
DACNONIONCEHHBIMU  OOHOPOOHBIMU CLOAMU U HA HEOOHOPOOHble MUNA HNIOCKUX O02PAACOAIOUIUX
KOHCMPYKYULL ¢ MENnJoNpo8OOHbIMU BKIIOYEHUAMU (3-COlIHblE Jcene300emontble, MemaiiudecKue
unu acbecmoyemeHmHuvle naneu ¢ IPOeKmueHviM ymenaumenem Ha SUOKUX UTU HCECMKUX CEA35X;
MHO2OCIOlHblEe KUPNUYHble CMeHbl 0011ecyeHHOoU (KoI00yesol) KIaoku u m.n.), no3momy O
OOHOPOOHBIX 02PANCOAIUUX KOHCMPYKYUll onpedeisiemcs obujee conpomueieHue menionepeoaue
(Ro), a 0152 HeoOHOPOOHbIX — npusedenHoe conpomuenenue menionepeoaye (R,).

5.1 Onpeodenenue conpomusnenus menionepeoaie 0OHOPOOHBIX 02PANCOAIOWUX KOHCIPYKYULL

Obwee conpomuenenue mennonepedaue (R,), 00HOPOOHOU 0OHOCIOUHOU ULU MHO2OCIOUHOL
oepasicoaroweli KOHCMPYKYuu ¢ 0OHOPOOHBIMU CIIOSAMU Cledyen Onpeoensims no popmyie

Ro=Rsit Rkt Ree 9)

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

Rse= 1/aext, aex— KOhpuyuenm mennoomoauu HAPYHCHOU NOBEPXHOCIMU 02PANCOAIOWEl
KOHCMPYKYUU, NPUHUMAemMol no maon. 9 Hacmosawux yKa3anui,
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Tabauya 6 Kosppuyuenm menioomoauu HAPYHCHOU NOBEPXHOCMU — 02padCOaroujeli
KOHCMPYKYUU

Ne n/n Hapysicnaa nosepxnocmo Koagpgpuyuenm mennoomoauu ons

. SUMHUX YCIOBULL Ay, Bm/(M2-°C)
02paNCOarOUWUX KOHCIMPYKYULL

1 Hapyoawcnvix cmen, nokpvimuil, nepekpblmuti Had npoe3oamu u 23
Hao xon00HbIMU (6e3 02paXdcoarux CMmeHoK) NOONONbIMU 8
CeBepHOL CMPOUMENbHO-KIUMAMUYECKOU 30He

2 Iepexpoimuii HA0 XOIOOHBIMU NOOBALAMU, COOOUAIOUWUMUCS C 17
HAPYICHBIM — 8030YXOM, NePEeKpblmuil  HAO XOJI0OHbIMU (C
02paAX€COAWUMY ~ CIEHKAMU) NOONONbAMU U  XOJOOHbIMU
IMAANCAMU 8 CEGEPHOU CMPOUMENLHO-KIUMAMULECKOU 30HE

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

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

R«  mepmuueckoe  conpomugnenue  oepaxcoaioweii  Koncmpykyuu, m>-°C/Bm, ¢
noc1e008amenbHO PACHONOHCEHHBIMU OOHOPOOHBIMU CNLOAMU, ONpedesieMoe no hopmyie

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

rie Ri, R, ..., R~ mepmuueckoe conpomuenenue omoenvHulX C10€8 02Paxicoaoumux
KOHCMpYKYuil, onpeoensemoe no gpopmyie

R=0/A, (11)

20e O — momyuna cros, m;

A — pacuemmviii  KoIpPuyuenm mennonposodHocmu  Mmamepuara  Cios, Bm/m?-°C,
npunumaemviii no npunodxcenuro ceooa npasun CII 23-101-2004 unu no npunodxcenuro 3 nacmosauux
yKazauuu,

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

Tabnuya 7 Tepmuueckoe conpomusnenue 3aMKHYmblX 6030YUHbBIX NPOCI0EK

Tomwyuna Tepmuueckoe conpomugnerue 3aMKHYmMo 6030VUHOU

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

20pu30HmdﬂbH012 npu nomoke menJjia CHUu3y 20pu30Hma/1bH012 npu nomoke menja
86epx U 6epMUKAIbHO ceepxy 6HU3

npu memnepamype 8030yxa 8 npociouKe

NON0HCUMENbHOLL ompm/;ameﬂbHoﬁ noJloacunelbHo ompuuameﬂbﬂoﬁ

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

Ilpumeuanue. Ilpu oknelike 00HOU unU 00eux NOGEPXHOCMEU B030VUWHOU NPOCIOUKU
AIOMUHUEBOU (ONb2ol mepMuiecKkoe conpomueierue ciedyem ygeaudums 2 pasa.

Ilpu mHanuuuu 6 ocpadcoarwux KOHCMPYKYUAX —3AMKHYMBIX — 8030YUIHLIX — NPOCIOEK
DPeKOMEeHOYemcst pyKOBOOCMBOBAMbCSL Ce0YVIOWUMU NOTOHCEHUAMU.:

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

— 6030YUIHYIO NPOCIOUKY He0OX00UMO pacnoiazamsv OIudNCe K XOJNOOHOU CMOPOHE
02padicoeHusl.

Kozcoa 6 oepasicoarowux KOHCMPYKYUAX uMeomcs 6eHmMuiupyemvlie HAPYICHbIM B030VXOM
NPOCNOUKU, CIOU KOHCMPYKYUU, PACNONONCEHHble MeHCOY 6030VUIHOU NPOCIOUKOU U HAPYIHCHOU
NOBEPXHOCMbIO  02padicoaroujell KOHCMPYKYuu, Npu onpeoeseHuu mepmMuyecKko2o0 COonpomueieHus
ocpadcoaiowell.  KOHCmMpYKyuu He yyumwvleaiomcs. Benuuuna roagguyuenma mennoomoauu
HAPYHCHOU NOBEPXHOCIU 02Padxcoaroujeli KOHCmMpYKyuu (dext) 8 dMoM ciyyae NPpUHUMAEmCcs PAGHOU
10,8 Bm/(m*-°C).

5.2 Onpedenenue  npusedennozo  conpomueieHus  menionepeoaie  HEOOHOPOOHbLIX
02padNcOAOWUX KOHCMPYKYULL

5.2.1. /lna nnockux o2paxcoarouux KOHCMPYKYUU ¢ Menionpo8OOHbIMU —GKIIOUEHUSMU
moawunou oonee 50 % monwunsl ocpaxcoenus (Muna KUPRUYHOU KIAOKU ¢ MeNniou3onsIyuoOHHbIM
cnoem) npusedennoe mepmuveckoe conpomusnenue mennonepedaye (Ro') onpedensiemcs cnedyouwum
oopasom:

a) 8vblbUpaemcs XapaxKkmepHas 4acms 02paxcoaroujeti KOHCmpYKyuu,

0) naockocmAMU, NAPANIEIbHLIMU HANpAGIeHul0 meniooco nomoka Q,ozpadxcoarowas
KOHCMPYKYUS YCIO8HO PA3Pe3aemcst Ha XapaKmepHvle 8 MeniomexHuieckoM OMHOWEHUY YYACTKU, U3
KOMOPbIX 00HU MO2YM ObIMb 0OHOPOOHBIMU (OOHOCIOUHBIMU), A Opyeue — HEOOHOPOOHBIMU, U3 COEE C
PAasIuYHbLIMU Mamepuaniamu (puc. 2).
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Puc. 2. Cxema neoonopoonoti oepasicoaroujeii KOHCmMpyKyuu

5.2.2. ]JIns KUPNHWYHBIX CTEH >KWIBIX 3JaHUN C YTCIUIUTEIEM MPUHUMAIOT CIEAYIONUe
K03 QUIMEHTHI TEIIOTEXHUUYECKO# 0IHOpOAHOCTH (T):

— nipu TonmHe cteHsl 510 mm — 0,74,

— 1ipu ToJmHe cTeHsl 640 mm — 0,69;

— ipu TomuHe cTeHsl 780 mm — 0,64,

B xupnuunsix cmenax, kax npaguno, ymeniumeins ciledyem pamewams ¢ HApYHCHOU CIOPOHbL
unu eHympu oepadicoaroujeti KoHcmpykyuu. He pexomenoyemcs pasmewams meniou3onayuio c
BHYMPEHHeU CIMOPOHbL U3-3d B03MONCHO20 HAKONJIEHUS 61d2U 8 MENOU3ONAYUOHHOM Clloe, 0OHAKO 8
cyvae npumMeHeHus. 6HYympeHHel meniou3onayuu Nn0BEPXHOCMb ee CO CIOPOHbl NOMEUeHUsT QONHCHA
UMems CHIOWHOU NAPOUZOTIAYUOHHBIU CIOU.

6. Onpenesenne CAHUTAPHO-TUTHEHUYECKUX TMOKAa3aTeseill TeII0BOH 3aIIUThI 31aHUN U
COOPYKEHU M

[Ipy TEemIOTEXHUYECKOM pacueTe OrpakJAIoNUX KOHCTPYKIMH HEOOXOAMMO MPOBOAUTH
IPOBEPKY HA HEBBINAJCHUE KOHJEHCAaTa HAa BHYTPEHHUX ITOBEPXHOCTAX OrPAXKICHUU U IPOBEPKY
TEMIIEPATYPHOr'0 IIEpernaga MeEXAy TeMIIEpaTypaMd BHYTPEHHETO BO34yXa M Ha I[OBEPXHOCTHU
OTpaXXTAFOIIUX KOHCTPYKIIHM.

[Ipu onpenenennn temmneparypbl TOUKU pockl {y (°C) OTHOCUTENBbHYIO BIaXKHOCTh BHYTPEHHETO
Bo31yxa @ (%) cnenyer NnpuHUMATh:

— JUISl TIOMEIICHUHN KUJIBIX 3/1aHWM, OONPHUYHBIX YUPEKIEHUH, TUCIaHCepOB, aMOyIaTOpHO-
MONUKIMHUYECKUX YUPEKICHHUH, POIWIBHBIX JOMOB, JIOMOB-HHTEPHATOB JUIS MPECTApPENbIX U
WHBAJIHUJIOB, OO0IIE0Opa3oBaTENbHBIX JETCKUX IIKOJN, JETCKUX CajoB, scleil, schei-caaos
(koMOMHATOB) U IETCKUX TOMOB — 55 %, myist moMeneHuil KyxoHb — 60 %, st BAHHBIX KOMHAT — 65
%, JUTS TETUTBIX TTOJIBAJIOB M TIOIMTOJIMM ¢ KOMMYHHKAIUAMHA — 75 %0;

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

— JJI TIOMEIIEHU 0OIIEeCTBEHHBIX 3/JaHuH (KpoMe BhIlieyKa3aHHbIX ) — 50 %.
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7. PacyerHble XapPAaKTEPUCTHKHU TEIUIOTEXHHUYECKHUX IOKa3aTejeid CTPOUTEJbHbIX
MaTepPUaJIOB U M3/1eTuil

PacyeTHbIe XapaKTepUCTUKU TEIJIOTEXHUYECKUX MMOKa3aTesei, Hanboee 9acTo MPUMEHSIEMbIX
B HAPYXHBIX OTPAXACHUSAX 3/JaHUM CTPOUTEIBHBIX MATEPUAJIOB W W3JENHI, MPUBEICHHBIC B
NPWIOKEHUU 3, HEOOXOAMMO MPUHUMATh B 3aBUCUMOCTH OT YCJIOBHS SKCILUTyaTalluy OTPa>KJA0IINX
KOHCTPYKUMH (Ui ycioBusi skcruryatanmu A wian B) cormacHo Tabi. 8 M BIaXHOTO peXuma
nomerieHui (Tab. 9) u 30HbI BIXHOCTH palioHA CTPOUTEILCTBA.

BrnaxxHOCTHBIN pexXuUM MNOMENICHUN 3[aHU B XOJOJHBIA MEPUOJA ToJa B 3aBUCHUMOCTH OT
OTHOCHUTEIIbHOM BJIaYKHOCTU U TEMIIEPAaTypbl BHYTPEHHETO BO3/AyXa CleAyeT MPUHUMATh 1o Tab. 9.

Tabnuma 8 YcnoBus 3KCIUTyaTalluy OrPaskJaloINX KOHCTPYKIUN

VYcnoBust skemtyatauuu A u b B 30He BIa)XHOCTH
paiioHa CTPOHTENbCTBA

BitaxxHOCTHBIN pesxUM

MOMEILEHUH 3JaHNs

cyxoit HOPMAaJIbHBIN BJIGJKHBIN
Cyxoit A A b
HopmanbHblii A b b
BnaxHb1il uaM MOKpPBIN b b b
Tabnuia 9 Bira)xHOCTHBIN peXUM IOMEIICHUN 3TaHuI

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

no 12 cB.12 1o 24 cB.24
Cyxoit 1o 60 1o 50 1o 40
HopmasHsrit ¢B. 60 10 75 ¢B. 50 mo 60 ¢B. 40 mo 50
Buiaxxusri cB. 75 cB. 60 o 75 ¢B. 50 go 60
Moxpslit - cB. 75 ¢B.60

30HY BIQXXHOCTU PalOHOB CTPOMTENHCTBA HA TEPpUTOPUH Poccuu HEOOXOJMMO IPUHUMATB 10
IIPUIIOKEHUIO 2.

8. Ilopsadok nposedenus pacuemos no UHOUBUOYAIbHOMY 3A0AHUIO

OmnpenensieM BeIMUUHY T'Pajyco-CyTOK OTONHUTENbHOTO mepuoaa no ¢opmyine (2) CHull 23-
02-2003 [2]:

Dg= (tin— tht) Znt

HopmupyeMoe 3HaueHHE COMPOTHUBIICHHS TEIUIONEPEIaye HAPYKHBIX CTEH BBIYUCISIEM 10
dopmye (1) CHull 23-02-2003 [2]:

Rreq = aDg + b, M*-°C/Br.

[IpuBeicHHOE CONPOTHUBJIEHHE Temonepenade Ry HAPYXHBIX KHPIUYHBIX CTEH C

3 PEKTUBHBIM YTEIUTUTEICM KUJIBIX 3[aHUI PACCUUTHIBACTCS MO hopMyIie

Ro' = Ro™r,

rae Ry’ — comporusnenue Temonepenade KUPHUYHLIX CTEH, YCIOBHO OINPENEISIEMOE II0
dbopmyrnam (9) wnm (11) 6e3 ydeTa TETIONPOBOIHBIX BKIIOUEHUH, M?-°C/BT;

Ro’ - TpuBeleHHOE CONPOTHBIEHHME Temomepeiade ¢  ydeToM  KoddduimenTa
TEIJIOTEXHUYECKOU OAHOPOIHOCTH I, KOTOPBIN:

— nipu TonuHe creHsl 510 mm — 0,74,

— npu TonmHe creHsl 640 mm — 0,69;
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— 1ipu TomuHe cTeHsl 780 mm — 0,64,
Pacuér Benércs U3 yciaoBHs paBEHCTBA

r_

RO - Rreq

CJICAOBATCIIBHO,
R

req

Ry I ,m>°C /Br
Ro™ = Rgit+ Ryt Ree,
OTCrO1a

_ yer.
R =R, =(Ry+R.) 200 /By

Tepmuueckoe CONPOTHUBIICHUE HAPYKHOW KUPIIMYHOM CTEHBI CIOMCTOM KOHCTPYKIIMU MOKET

OBITh IPEJICTABJIEHO KaK CyMMa TEPMHUECKHUX COIPOTUBICHUM OTAENbHBIX CJIOEB, T.€.

RK:R1+R2+RYT+R4

OmnpenensieM TEPMUUECKOE COITPOTUBIICHUE YTEIUIUTEIS:

R, =R, -(R, +R, + R)) M2-°C/Br.

Haxomgum TOJIINUHY YTCTIIIATCIIA:

800: A Ryr, M.

[TpuHUMaeM TONIIKHY YTEIUIUTENS, MM (onpedensaemcs UHOUBUOYATbHbIM 3A0aAHUEM)
OxoHuaTtesnbHas TOJIKHA cTeHbl OyneT paBHa (380+200+120) = 700 mm.
ITpon3BoaMM MPOBEPKY € YUETOM MPHHITON TOJNIINHBI yTEIUINTEIS:

Ro'= r(Rg +R,+R, +R, +R, +R,,) V2-°C/Br

Venosue Ry = 3,67 >Rieg, M%-°C/BT BBITIONHSETCS.
B. [IpoBepka BHIMOTHEHHS CAHUTAPHO-TUTUEHUYECKUX TPEOOBAHUI TEIIOBOM 3aIIUTHI 3aHUS

AL AL, .

[IpoBepsiemM BBITTOTHEHUE YCIOBHUS
At = (ting — text) Ro' / aint) , °C.

™ >t
[IpoBepsiem BbITIOTHEHHE YCAOBUS S d:

Ty = i — [n(tint _text)/(R(; aint)], °C.

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

Bo3ayxa tin, °C M OTHOCHUTENBHON BIIAXKHOCTU P % TeMIeparypa To4ku pocsl ty °C momxHa

T,
BBIIIOJIHATH YCJIOBHE S

=19,25>1,

Ilocne okOHYAHHS PACUCTOB H€06XOZII/IMO clIenaTh BBIBOJ O COOTBETCTBHH HMCCIIEAYEMOM

orpamz[alomel‘/i KOHCTPYKIIMHM HOPMAaTUBHBIM TDe6OBaHI/I$IM TEIIOBOM 3alINUTHI 31aHN.

9. ITopsinoKk BBINOJHEHHS PA0OTHI

1. U3yuums ocnosHble mpebo8anus K CMpOUmenbcmay 30aHuUil.
2. O3HaKOMUMbCI ¢ MEMOOUKOU NPOBEOEHUST UCCIEO08AHUSL.
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3. O3HakomMumuvcs ¢ OCHOBHBLIMU KPUMEPUAMY, GIUAIOWUMU HA 8bIOOD MAMepuanos
02padNcOarOWUX KOHCMPYKYULL.

4. B coomeemcmeuu ¢ UHOUBUOYALLHBIM 3A0AHUEM NPOU3BECU PACUEm 02PAdHCOAIOUUX
KOHCMPYKYUI.

5. Ha ocHoge nonyueHuvix OAHHBIX cOelamv 6bl800 O COOMBEMCMBUU 02PAACOAIOUUX
KOHCMPYKYULl 30aHUsl HOpMAmueam.

10. Yka3zanus no opopMJIeHUI0 OTYETA

Otuer 1o paboTe JOIKEH COepKaTh!
Ha3Banue u 1ienb npaktuyeckoi paboThl.
Kpartkuii KOHCIIEKT TEOPEeTHUECKOM yacTu paboThlI.
PacueTsl o MHIMBUAYAIBHOMY 33IaHHUIO
BeiBoz 06 3¢ eKTUBHOCTH UCCIIEAYEMBIX OTPaKAAIOIIUX KOHCTPYKLIUH 31aHUS.

NS

8. IlepeyeHb OCHOBHOHM M [IONOJIHMTEJIbHOH Yy4eOHOW JIMTEPaTypbl; NepevYeHb PecypcoB
HHGOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn «HTepHETY, nepevyeHb
HH(OPMANMOHHBIX TEXHOJOIWii, UCMOJIb3yeMbIX NMPH OCYLIECTBJEHUH 00Pa30BATEJIHLHOIO
npouecca 1no JHCHUILVINHE (MOYJ10), BK/IYasl NepedyeHb MPOrpaMMHOro odecnedyeHust
HH(OPMANUOHHBIX CIPABOYHBIX CUCTEM ( IPH HEOOXOTHUMOCTH)

8.1. OcHoBHas1 quTEparypa

1. bo6osuu b. b. Ynpasnenue orxomxamu: Yuedbnoe nmocodue / b.b. bobosuu. - 2-e u3z., ucnp. u
qo1. - M.: ®@opym: HUILT MHOPA-M, 2020. - 104 c.
https://znanium.com/catalog/document?id=357120

2. KongpateeB B. B. Opranuzanus sHeprocoepexenus (3uepromerenxmenT). Pemenns 3CMK-
HKMK-HTMK-EBPA3: Yue6noe nocobue / [Tox pea. Konaparses B.B. - M.:HUL] UH®PA-M,
2017. - 108 c. http://znanium.com/bookread2.php?book=599254

3. OcHOBBI pupoAONOIb30BaHus: YuebHoe nmocodue / M.1O. I'puropresa. - M.: HUL] UHOPA-
M, 2021. 336 c. https://znanium.com/catalog/document?id=376309

8.2. lonotHuTEIBHAS JIATEPATYPa

1. DHeprocOepekeHre B )KIIUITHO-KOMMYHATBHOM X03siiicTBe: YueOHoe mocobue / B.A.
Kowmkos, H.C. Tumaxosa. - 2-e u3a. - M.: HUL] MTH®PA-M, 2021.
https://znanium.com/catalog/document?id=366062

2. Capanua M. A. TloTeHIMan U OpraHu3ans pa3BUTHSA Typu3Ma B Y IMypTCKo#l PecmyOimke:
reorpaduueckuii aHamM3 W OIEHKAa Ha Oa3e reorpaduueckux HHPOPMAIMOHHBIX CHCTEM:
moHorpadus. — MkeBck: Usn-Bo «Yamyprckuit yauBepcuter», 2011. — 224 c¢. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214

3. Meroauueckue YyKa3aHUS 10 BBIIOJHEHUIO CAMOCTOATEIbHOW pabOThl CTYIEHTOB IIO
mucrurinae «OCHOBBI SHEprocOepekeHuss u dHeprodddekruBHoCcTHY. CTyIeHUYECKUH TopTal
PI'VTuC. http://students.rguts.ru/

4. XpecroMaTus (KOHCIIEKT JIEKIUH) 1Mo aucuuruinie «OCHOBBI SHEProcOepekeHus 1
sneprodpdexruBHocTH». CTynenueckuit mopran PI'YTuC. http://students.rguts.ru/

5. 1O.JA. Cubukun, M.IO. Cubuxun. Texuonorus sHeprocOepexenus. M.: Dopym, 2021.
https://znanium.com/catalog/document?id=365880
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6. T.B. AmnuapoBa, M.A. Pamesckas, E.JI. CreOynoBa. DOnekTpocHaOXeHUE W
3JIEKTPOOOOPYAOBaHHUE 3aHUI B coopykeHuit: Yueonuk. M.: ®opym: HULl Uudpa-M, 2020. -
416 c. https://znanium.com/catalog/document?id=345168

7. AM. Adonun, FO.H. aperoponues, A.M. IlerpoBa, C.A. IlerpoBa. DHeprocoOeperaromniue
TEXHOJIOTUM B TMPOMBIIUICHHOCTH: YueOHoe mocobue. M.: dopym, 2021, - 272 c.
https://znanium.com/catalog/document?id=368614

8. TexHomorusi TBepAbIX OBITOBBIX 0TX010B: YueOnuk / JI.S. lly6os, M.E. CraBpoBckuii, A.B.
Oneitnuk; HII  "Vaukom CepBuc". - M.: Ampdpa-M: HHDOPA-M, 2019. -
https://znanium.com/catalog/document?id=355571

9.Texuonoruss orxonos: Yueonuk / JI.A. lllyooB, M.E. CraBpoBckuii, A.B. Onelinuk. - M.:
Anbpa-M: THOPA-M, 2018. - https://znanium.com/catalog/document?id=371673

8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHO ceTH « AHTEepHET»

WuTepHeT-pecypcamu K Kypey «PecypcocOepexeHno» MOTyT MOCIYXKHUTh 3JIEKTPOHHbIE
JKypHAJIbL, TIOPTAJIBI U CAUTBHI.

[Topran no 3ueprocoepexennto «IueproCoseT»: WWw.energosovet.ru

baza  cnpaBOYHBIX, AHAIUTHYECKUX UM  CTATUCTUYECKMX  MarepualoB B  00JacTH
sreproodpdexruBoctu «I'MIC B obiacTi 3HEProcOEpeKEHUsT W TOBBIIICHUS YHEPreTUYECKOM
s¢dexTuBHOCTH: QiSee.ru

[Mopran «3Hepro.ru» - DHepro3hheKTHBHOCTH U dHEprocoepexenue: portal-energo.ru
www.knigafund.ru

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

[Topran o sHeprocoepexennto «IueproCoseT»: WWW.energosovet.ru

Bbaza CIIPpaBOYHBIX, AHAJIUTUYCCKUX u CTaTUCTHYCCKHUX MaTcpuaioB B o0JacTu
sHeprodddextuBHocTH «I'MC B 0bnactu sHeprocOepekeHUs M MOBBIIICHHUS] YHEPreTHUECKOM
3 GeKTHBHOCTHY: (iSEe.ru

[Mopran «3uepro.ru» - DHeprodhheKTHBHOCTE U dHEprocoepexenue: portal-energo.ru

8.4. TlepeyeHb NPOrpaMMHOr0 ofecrneyeHHsi, COBPEeMEHHBIX MPo(ecCHOHAIBbHBIX 0a3
JAHHBIX U MHGOPMALMOHHBIX CIPABOYHBIX CHCTEMAM

1. MicrosoftWindows
2. MicrosoftOffice

1.ITpodeccuonanbHast 6a3a JAaHHBIX: MUHHCTEPCTBO TPHPOJIHBIX PECYpPCOB M IKOJIOTUH
Poccuiickoit denepanmuhttp://www.mnr.gov.ru/opendata/

2 IlpodeccuonanpHast 6a3a naHHBIX: OTKpBITHIE JaHHbIE MuHHCTEpCTBA KyIbTypbl PO.
http://opendata.mkrf.ru/

3.IlpodeccuonanbHas ©0aza gaHHbIX: EauHbIi denepanbHBIl  peecTp TyponepaTOpOB.
https://www.russiatourism.ru/operators/
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOI’)KETHOE OBPA30OBATEJIbHOE CMK PI'YyTUC
(? _ YEIP]:DKHEHV[E BBICILIETO OBPA3OP1AHV[51
Y «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
oyl TYPU3MA V1 CEPBUCA» Aucm 101 uz 102
1.MadopManmoHHO-CIIpaBOTHAS cucTeMa: CrpaBoYHO-TIpaBOBas crucTteMa Koncynprant

+http://www.consultant.ru
2.npopmanmonHasi ~ crmpaBo4Hasi cUcTeMa: WHpoOpManuoHHO-paBoBoi moptan ['APAHT.PY

http://www.garant.ru/

9. MeToauvecKue yKazaHUs 1JIs1 00y4ar0IHUXCS 110 OCBOCHUIO JMCIUILIHHBI (MOAYJIsT)

B coorBerctBHM ¢ y4ueOHBIM 1iaHoM HampaBiaeHust 43.03.03 «['ocTMHMYHOE AENo»
npopmis «'OCTUHUYHBIA OW3HEC» OCBOCHHE IHCLUUIUIMHBI OCYHIECTBISIETCS B Ipoliecce
ayJUTOPHOM (3aHATHS JEKLMOHHOIO THIIA, 3aHATUS CEMHUHAPCKOIO TUIA) U CaMOCTOSITEIbHOMN
paboThI CTYACHTOB, UTOTOBOE OLIEHUBAHHE KOTOPOH OCYyIECTBIIseTCs B (hOpMe, yCTAaHOBICHHOM
JUIsl IPOMEKYTOYHOH aTTeCTalUy 110 AUCLUIIINHE.

W3ydyenne MUCHHUIUIMHBI OCYIIECTBISIETCS B (hOpMe YUeOHBIX 3aHATHI MO PyKOBOJCTBOM
npodeccopcKo-Ipeno1aBaTesIbCkoro CocTaBa M CaMOCTOSATEIbHOW MOATOTOBKH OOYyYarOLIMXCH.
OCHOBHBIMHU BUAAMH Y4E€OHBIX 3aHSATHH 1O W3yYEHHIO JAaHHOW JWCHIUIUTMHBI SBIISIOTCS: 3aHATHE
JIEKLIMOHHOTO THIA, 3aHATHS CEMUHAPCKOTO TUIIA U MHbIE (OPMBI NPOBEACHUS 3aHATHUI, B TOM
Yucie B AaKTHUBHOM H HWHTEepakTUBHON Qopme. [lpum mnpoBeneHnu y4eOHBIX 3aHITHIA
UCIIOJIb3YIOTCSI JIEMEHTHI KJIACCHYECKHUX U COBPEMEHHBIX IIEIarOTNYECKUX TEXHOJIOTHH.

3aHATHS  JIGKIMOHHOTO TWUIIAa HAallpaBJI€Hbl Ha OBJAJACHHUE IPEUMYIIECTBEHHO
TEOPETUYECKMMHU aCHEeKTaMU JUCLUIUIMHBL, HA OCHOBE KOTOPBIX (DOPMHUPYIOTCS 3asiBIECHHBIE
KOMIIETEHIIUH.

Ha nexuusx usnararorcs TeMbl JUCLUIUIMHBL, IPeayCMOTpEHHbIe pabodell mporpaMMoi,
aKLIEHTUPYETCsl BHUMAaHNUE Ha HauboJjee NPUHLIMINAIBHBIX U CII0KHBIX BONpPOCaX JAUCLUUIUIMHBI,
YCTAQHABJIMBAIOTCS BOMPOCHI JJISI CaMOCTOSATENbHOW mpopa®oTku. KoHcnekT nekuuit siBisercs
0a30il mpy MOArOTOBKE K 3aHITHUSIM CEMHHAPCKOIO THUIIA, IPOMEKYTOYHOM aTTECTAlluH, a TAKXKe
JUISL CaMOCTOSITEJIbHOM HAydyHOW JAESATEIbHOCTU. 3aHATHS JIEKIMOHHOIO THIIA OPraHU3YHOTCS
IIPEUMYILECTBEHHO I10 IIOTOKaM.

3aHATHS CEMHMHApCKOrO THUIIAa MMEIOT LENbI0  OBJAJEHUE IPEUMYLIECTBEHHO
MPAKTUYECKUMHU aCIIeKTaMU JUCLIMILIMHBI (COOTBETCTBYIOIIMMHU HaBbIKaMHU U YMEHUsAMHU), Oosee
rJyOOKOMY TOHHUMAaHHUIO TEOPETHMYECKOro MaTepuayna y4eOHOM JAMCHUIUIMHBI, Pa3BUTHIO,
(GOpMHUPOBAHHIO M CTAHOBJEHHUIO PA3JIMYHBIX YPOBHEH COCTABIAIOMIUX MpodheccunoHaNbHOM
KOMIIETEHTHOCTH CTYJEHTOB, a TaKXe pa3BUTHE JIMYHOCTHBIX KauyeCTB U CIIOCOOHOCTEM,
HEOOXOIUMBIX /17151 GOPMUPOBAHHUS 3asIBICHHBIX KOMIIETEHIIUH.

Llenbio caMOCTOATENbHOM (BHEAyAMTOPHOW) pabOThl CTYAECHTOB SBIsAETCS OOydeHue
HaBbIKaM pabOTBl € HAYYHO-TEOPETHUECKOH, NEpUOAMYECKON, HAy4yHOW JUTEpaTypoll u
PaBOBOM JIOKyMEHTAIMel, HEOOXOAWMBIMU Il YIIIyOJEHHOTO H3Y4YeHHs JUCLUILIIMHBI, a
TaK)K€ pa3BUTHE Yy HHUX YCTOWYUBBIX CIIOCOOHOCTEH K CaMOCTOSITEIbBHOMY HW3Y4YEHHIO U
U3JI0KEHUIO MTOJTyYEHHOM HH(pOpMAIIHH.

OCHOBHBIMU 337JauaMU CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB SIBJISIOTCSL:

- OBJIJICHUE 3aKpeIUIEHHUE 3HAHUM, MOIy4YeHHBIX OOy4arollMMHUCS B Tpoliecce
3aHSTHN JEKIMOHHOTO TUIIA U CEMUHAPCKOI0 THUIIA;

- dbopMupOBaHHE HABBIKOB pabOThl C MEPUOAMYECKOM, HAy4yHOW JUTepaTypou u
MPaBOBOW TOKYMEHTAILIUEH;

- HapaboTKa NMpodecCHOHANbHBIX HABBIKOB,;

- pa3BUTHE TBOPUYECKON WHUIMATHBBL, CaMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH
CTYJICHTOB.

Pe3ynbTarhl BHIOTHEHHS CaMOCTOSITENILHON paboThl oOecrneuuBaroT (GOpMUPOBAHUE U
pa3sBUTHE KOMIIETEHIIMHA MO MPUOOPETEHHUIO CTYJEHTaMHU YCTOHYMBBIX 3HAHMH M CIIOCOOHOCTH
IPaMOTHO OPUEHTUPOBATHCS B HOPMATUBHBIX IPABOBBIX aKTaX.
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PIYTWC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIOJIXETHOE OBPA3OBATEJIbHOE CMK PI'YyTUC
i YYPEXXIEHME BBICIITETO OBPA30OBAHIA

Y «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 102 uz 102

CamocrositenbHast paboTa ABISIETCs 0053aTeNIbHOM U1 KaXKI0T0 CTYACHTA.

10. MarepuaJibHO-TeXHHYeCKAast 0a3a, HeooXoauMas ISt OCYLeCTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0):

VYueOHble 3aHATHSA 10 AUCHUILTUHE «PecypcocOepexenne B TOCTUHUYHON JesITeTbHOCTH
MIPOBOJIATCS B CICTYIOIIMX 000PY/IOBAHHBIX YUEOHBIX KaOWHETaX:

By yueOHBIX 3aHATHIA 110

HaunmenoBanue 0o00py0BaHHBIX YU€OHBIX KAOMHETOB, 00BHEKTOB
JUISL IPOBEJICHUS IPAKTUYECKUX 3aHATUH C IEPEUYHEM OCHOBHOTO

KOHCYJIBTAllM, TEKYILUN
KOHTpOJIb,
IIPOMEKYTOUHAs
aTTecranus

JIMCIHILTHHC 000pynoBaHus
3aHsATHS TEKIUOHHOTO yueOHas ayJuTOpHsl, Clieluaiu3upoBaHHas yuyeOHas Mebelnb
THMA, TPYIIIOBBIE U TCO: BUACONPOCKIUOHHOE 000pyI0BaHNE/TIEPEHOCHOE
WHIUBUIyaJIbHbBIE BUJICONIPOEKIIMOHHOE 000PYAOBaHKE

JOCKa

3aHATHuA CCMHHApPCKOI0
THIIA

yt{e6Ha$1 ayJuTopusd, CliICHUAJIN3UPOBAHHAs yqe6Ha;I MeOen

TCO: BHJICOMTPOCKIITMOHHOE 000pyT0BaHNE/TIEPEHOCHOE
BUJICONPOCKIIMOHHOE 000PYI0OBaHHE
JI0CKa

ydeOHast 7abopaTropusi MO Pa3BUTHUIO YCTOHYMBOIO Typu3Ma B
Poccun, cnenmanusupoBaHHas yueOHas MeOenb

TCO: BugneonpoekinonHoe  o0opyloBaHHE,  HOYTOYK,
My3bIKaJbHas armaparypa, MYJIbTHMEIHIHAS JOCKa,
JI0CKa

CamocrosiTenbHas paboTa | HOMEIIEHNE [T CAaMOCTOATENILHON paboTHl,

o0yyaromuxcs CrenualIn3upoBaHHas yueOHas me0enb, TCO:
BU/ICONIPOCKIIMOHHOE000pYI0BaHNE, aBTOMATH3UPOBAHHBIC

paboune MecTa CTYJIEHTOB C BO3MOXXHOCTBIO BBIXOJa B
MH(OPMaLlMOHHO-TEIEKOMMYHUKAIIMOHHYI0  ceTb  "HTepHer",
JIOCKa;

[Tomemnenne st CaMOCTOSITENIBHOW palbOThl B YUTAIBHOM 3aJI¢

Hayuno-TexHuueckoi OoubIroTEKU YHUBEPCUTETA,
CreNMaTu3upOBaHHas ydeOHas MeOenb aBTOMATH3MPOBAHHBIC
paboure MecTta CTYIEHTOB C BO3MOKHOCTBIO  BBIXOJA)

MH(OPMaLOHHO-TEIEKOMM YHUKAITHOHHYIO cetp «MHTEpHETY,
MHTEPAaKTUBHAsI JOCKA
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