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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE CMK PIYTHUC
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 2us

1. AHHOTanus padoyeii nporpaMMbl JTUCHHUILINHBI (MOLYJIs1)

Hucuumumna «PecypcocOeperkeHre B TOCTUHUYHOM JIeSATETbHOCTHY OTHOCHTCS K YacTH
porpaMmel, opmMupyemasi ydacTHUKaMU O0Opa30BaTeIbHBIX OTHOIICHUN YacTH MPOTrPaMMBbl
6axanaBpuata 43.03.03 «'octunnuHoe neno» npoduis «OCTHHUYHBII OU3HEC» M OTHOCUTCS K
JTUCIUTIIIMHAM HaIPaBJICHHOCTH (MIpoduIs).

W3yuenne AaHHOW AMCHUIUIMHBI Oa3uWpyeTcs Ha 3HAHUM HIKOJIBHON MPOrpamMMbl IO
npenmeram: «I'eorpadus», «O061ecTBO3ZHAHNEY.

JlucuuiuiiHa HanpaBieHa Ha pOpMUPOBAaHUE CIIEAYIOUIMX KOMIIETEHIIMN BBITYCKHUKA:

- CriocoOeH TpOeKTUPOBaTh HOBBIC TocTUHHYHBIE MPoAyKThl (IIKYB-1) B uactu:

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

CoaepixaHue JMCHMIUIMHBI OXBaTbIBaeT CJEAYIOIIUH KPYr BONPOCOB: TeopeTuko-
METOJIOJIOTUYECKUE OCHOBBI  JMCHUMIUIMHBL, M3ydeHHe  HOPMATHBHO-TIPABOBBIX  OCHOB
pecypcocOepexenus; V3ydeHne OCHOBHBIX TEXHOJOTHHA W HHHOBAIMUA PECYpCOCOEpeKEeHUS;
H3ydyeHne OCHOB  pecypcocOepekeHHus  NPUPOIHBIX  pecypcoB;  M3ydeHue  OCHOB
pecypcocOepexennss OOIIECTBEHHBIX pecypcoB; l3yueHme OCHOB pecypcocOepeKeHHs
MPOCTPAHCTBEHHBIX PECypCcOB; YCBOEGHHE OCHOB OpraHH3alMd dSHEprocOepexeHus B
npodeccuoHanbHOM M OBITOBOM  JEATENBHOCTH,  METOJOB  JHEProcOepekeHus U
sHeprodddextuBHoCTH; POPMUPOBAHUE KYIBTYpPHI pecypcocOepekeHus

VY4eOHble 3aHATHUSI HAIPaBJIEHbl HA (OPMUPOBAHNUE CUCTEMHOT'O MBIIUIEHUS U KYJIbTYpPbI
pecypcocOepexeHuss 00y4yaronMxcs Ha OCHOBE: OpPHUEHTHUPOBOYHBIX 3HAHWM, MOTHBAIIMH,
METOJIMYECKOT0 BOOPYKEHHUS U IPUBSI3KU B OTPACIIEBOMY KOHTEHTY.

OO0masi Tpy10eMKOCTh OCBOEHHS JUCHHUILUINHBI COCTABJSIET 3 3a4eTHbIE eJUHUIIBI,
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,
pOOJIEMHOTO M3JIOKEHUSI, aKaJeMHYeCKOM JIEKIMHM C BHU3yalu3alued, JIeKIUU C 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKaMU, JEKIIMU-KOH(PEPEHIINH,

- [paKTUYECKUX 3aHATUH: CEMMHapa-IWCIyTa, TPEHUHIa, pELIEHUs THUIIOBBIX
NPaKTUYECKUX 3aj7lad, pa3pabOTKH OMOPHOW CXEeMbl, MOJAEIHPYIOIEH UIphl, KeWcos,
MPOCTPAHCTBEHHOT'O MOJEJINPOBAHHUSI, KOJNIOKBUYMa, IPOEKTUPOBAHMUS;

- CaMOCTOSITEJIbHOM pPabOThl 0O0ydJarOLIMXCS: MOArOTOBKA K JHUCKYyCCHH, paboTa c
MH(OPMALlMOHHBIMU MCTOYHUKAMH, MOJArOTOBKAa K TPEHMHraM, MpPOEKTHas paboTa, pelieHue
TUIIOBBIX 3aJa4, IOJrOTOBKA J0KJIAa/10B, CUCTEMAaTHU3alHsl H3YUEHHBIX MaTEPHAIIOB U JIp.

Texymuii KOHTPOJIb OCBOEHHS KOMIIETEHIMH OCYILIECTBISIETCS B (opMe: pEelIeHUs
TUIIOBBIX MPAKTUYECKUX 3a7ad, MPOCTPAHCTBEHHOTO MOJAEIUPOBAHUSA, IPOECKTUPOBAHUSA U
3alUTHI IPOEKTA, 3aIIUThHI PE3yJIbTaTOB TPEHUHTA, TECTUPOBAHUSI.

ITpomerxyTouHas aTTecTanus NpoBOIUTCS B (hopMe TecTa (3auer).

[To nucuumnnHe MperycMOTpPEeHa O/IHA TPYNIOBast KOHCYbTAIHS.

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

- YpaBieHue pecypcaMmu U MoApa3AeIeHUsIMHU, IPEANPUITUN cepbl TOCTEIPUUMCTBA U
OOIIECTBEHHOT'O TUTaHMUS.

- MarepHuanbHO-TEXHUUECKOE U peCypcHOe obecreueHrne rOCTHHUYHON 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO MPOYKTa

- ®opMHpPOBaHHE TOCTUHUYHOIO IPOAYKTA
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«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 3us

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

B X04€ OCBOCHUSA NUCHHUIUIMHBI CTYACHTBI JOJIKHBI MMOJIYUYUTh 3HAHWA, YMCHHA U HaBBIKU
B paMKax peIIeHHsl CICIYIONMUX 3a1au:
1. PackpbITHE TEOPETUKO-METOJ0JIOTMUYECKUX OCHOB AUCIUTUINHBL,
2. V3yyeHne HOPMATHBHO-TIPABOBBIX OCHOB PECypCOCOEPEKEHUs, B TOM YHCIE B 0071aCTH
TOCTHHHUYHOIO OM3HECa;
3. M3yueHre OCHOBHBIX TEXHOJIOTUH W MHHOBALMH pecypcocOepekeHHUs; B TOM YHUCIIC B
00JacTH TOCTUHUYHOTO OHM3HECa,
4. V3yueHre OCHOB peCypcocOepeKeH sl PUPOTHBIX PECYPCOB;
5. N3yuenue ocHOB pecypcocOepekeHus: 00IIECTBEHHBIX PECYPCOB;
6. 3y4yeHne 0CHOB pecypcocOepeKeHUs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YCBOCHHE OCHOB OpTaHM3AIMH SHEProcOCpPEeKCHUS B TOCTHHHYHOW JEATEIHHOCTH,
METOJ/IOB SHEProcOepeKeHUs U IHEProdP(HEKTUBHOCTH,
8. ®opmupoBaHUE KYIBTYPhI pecypcocOepexeHus
VYdeOHbIe 3aHATUSI HAIIPABICHBI HA (POPMHUPOBAHUE CUCTEMHOTO MBIIUICHUS U KYJIbTYPbI
pecypcocOepekeHuss 00ydaromuxcsi Ha OCHOBE: OPHCHTUPOBOYHBIX 3HAHWM, MOTHBAIUH,
METOMYECKOTO BOOPY)KEHHS ¥ IIPHUBSI3KU B OTPACICBOMY KOHTCHTY.

ITpuBsaska k
OTpacaeBOMY
KOHTEHT

MeToaudeckoe
BOODPY)XeHUe

®opmupoBanue
KY/IBTYPBI

OpueHTHpPOBOYHAs MoTuBanus

Cucmemnoe movluiienue /

o

Puc. 1. OcHOBHbBIE OPUEHTHUPHI B U3YUEHUH TUCIUIINHBI

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

3Harn:

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

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

- METOoJaMH pecypcocOepekeHHs, HaBbIKaMU TMOUCKA U MPUMEHEHHS WHHOBAIIMOHHBIX
pecypcocOeperarmux TEXHOIOTUH B chepe ToCTeNpUUMCTBA B OOIIIECTBEHHOTO TUTAHUS

JlucuumiauHa  BBICTYMAeT CKBO3HOW  COCTABISIFOIICH  OONBIIMHCTBA  TUCIUTLIAH
OporpaMMbl MO  TNPUYMHE  BaXHOW  pONM  pallMOHAIBbHOTO,  3(dexTuBHOrO U
AKOJIOTMYHOTOPECYPCOTOIb30BAaHUSI U PECypcOCOEpeeHuss B HUHIAYCTPUM TypH3Ma U
TOCTCIIPUUMCTBA..
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2. IlepeyeHp NJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHS] MO JUCHUILIMHE (MOAYJII0),
COOTHECEHHbIE C IJIAHUPYEMBbIMHU pe3yJIbTATAMU OCBOCHHS 00pa30BaTeJIbHOI POrpaMMbl

No Nupexe [Inanupyemsble pe3ynbTaTbl 00yUeHHs
| KOMICTCHIMH (KOMIIETECHIINY MJIH €€ YaCTH)
[IKYB-1 Cnoco0eH NpOoeKTUPOBATH HOBBIE TOCTUHUYHBIE MPOIYKTHI
1 |IIKYB- Pa3pabaTbiBaeT TOCTUHUYHBIE POIYKTHI TYPUCTCKO-TOCTUHUYHBIX
1.2. KOMILJIEKCOB Ha OCHOBE COBPEMEHHBIX TEXHOJOTHM, B TOM YHCIIE
pecypcocOeperaromumx

3. MecTto qucuunjinnbl (Moay.s) B crpykrype OITIOIL:

Hucuunnmuza «PecypcocOepexeHrie B TOCTUHHUYHOM JESITEIBHOCTH» OTHOCUTCS K
JTUCHUTUTMHAM ~ HampaBiIeHHOCTH (Mpoduis) TMOATOTOBKM CTYACHTOB IO  HAIPaBICHHIO
noarotoBku: 43.03.03 «I'octunnuHOE A€10» Npoduiab «[ OCTUHUYHBIN OU3HEC).

W3yuenne AaHHOM AMCUMIUIMHBI OazupyeTcs Ha 3HAHUU ILIKOJBHON IMPOrpaMMBbl IO
npeameram: «I'eorpadus», «O01IeCTBO3HAHUEY.

OCHOBHBIE TIOJIOKEHHUS JUCIUTUIMHBI JJOJDKHBI OBITH MCIIOJIB30BaHbl B AabHEHINIEM IMPH
U3YYEHHUH CIEIYIOUINX AUCIUIIINH:

- YpaBrieHue pecypcaMy U NOApa3AeIeHUsIMU, IPEANPUATUN cPepbl TOCTEIPUUMCTBA U
0O0I1eCTBEHHOTO MMUTAHMUSL.

- MarepuanbHO-TEXHHUUECKOE U PECYpCHOE 00ecrieueHe TOCTUHUYHOM 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO IPOAYKTA

- ®opMHpOBaHNE TOCTUHUYHOTO IPOAYKTA

4. O0beM TUCHUIIHHBI (MOAYJsl)) B 3a4YeTHBIX €IHMHHUIIAX C YKAa3aHHEM KOJIHYeCcTBa
aKajeMMYeCKHX YacOB, BblIJIeJEHHBIX HAa KOHTAKTHYI0 padoTy oO0ydamomuxcss C
npenogasarejieM (Mo BUAAM Y4YeOHbIX 3aHATHH) M Ha CaMOCTOATEJbHYI padory
00y4yarIuXxcs

OO01mast TpyA0€MKOCTh AUCHIUTUIINHBI COCTaBsieT33aueTHIX eannnil/108akas.uacos.

IIpoMexyTounas arrecranus - 3a4€T
(1 3auemnasn eounuya coomeemcmeyem 36 akadeMuiecKum 4acam)

JL1st 04HOii (hopMBI 00yUCHHS:

No Bunbr yueOHOM neaTenbHOCTH Cemectpsbl

/i Bcero 1 5

© PI'YTHUC
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ooyl TYPU3MA N CEPBVICA» Auem 5us
1 KonTakTHas pa6oTa 00y4yarouuxcs ¢ npenojgaBarteemM 38 38

B TOM YHCJIE: - - -1 -] -
1.1 | 3aHsATHS TEKIMOHHOIO THUIIA 16 16

1.2 | 3aHATHS CEMUHAPCKOTO TUIIA, B TOM YHUCIIE:

CemuHapsbl

JlaboparopHbie pabOThI

[TpakTrueckue 3aHsATHS 18 18
1.3 | KoncyabTrauuu 2 2
1.4 | ®dopma NpoMeKYTOUHOM aTTecTalUH (3a4€eT) 2 2
2 CamocrosiTesibHast padoTa 00y4Yaromuxcst 70 70
3 O01mas Tpya0eMKOCTh gac 108 108
3.e. 3 3

JL1s1 3a04HOM popMBbI 00yUeHH:

Ne Bunp! yueGHOM nesTenbHOCTH Cemectpsl
Bcero

/1 1 2

1 KonrakTHas padora o0y4aommxcs ¢ npenogaBaresieM 12 12

B TOM 4HCJIC: - - - - -

1.1 | 3aHATHUA TEKIUOHHOTO THUIIA 4 4
1.2 | 3aHATHS CEeMHHAPCKOro TUIIA, B TOM YHCJIE: 4 4
CeMuHapbl

JlabopaTopHbIie pabOThI

HpaKTI/I‘leCKI/IC 3aHATUA

1.3 | KoncyasTanumn 2 2

1.4 | ®opma mpoMeKYTOYHOI aTTeCTAIIMH (3a4eT) 2 2

3a4€T | 3a4éT

2 CamocrosiTelibHAsi patoTa 00y4YarommXxcst 96 96
3 OO0mas Tpy10eMKOCTh yac 108 108
3.e. 3 3
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«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA» Auem 6us

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

Kanactper pecypcos.
@akTopbl, MOIXOABI H
MPUHIUITBI
pecypcocOepexeHus
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«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA V1 CEPBUCA» Aucm 7us
< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
=
5] . =
5 S = S
154 Haumenosanue tem S T s a @)
= HaumenoBanue JICKUHH, IPAKTHYCCKUX | 5 O g § S
<
% pasnena pabort, 1abopaTOpHBIX g é 5 2 = X = =
(@]
= pabor, cemunapos, CPO < =] S 5 5 = g 5
S
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= = S = =S| 8 EES Q S E
3apyOeKHBIN OIBIT 1 Jlexnus- 2 | Paborac
pecypcocOepexeHusl. o0cyxaeHue JIOTIOTHUTEIEHOM
Hanmonansubsie Mogenu JIATEPATYPOIl.
3 OcHoBHbIE U 2 O630pHas 2 | Tpeaunr 8 | IloaroroBka x
anbTepHATHBHBIC JEeKIHS TPEHUHTY.
WCTOYHUKH YHEPTHUH. CucremaTtu3ars
Jonyctumsle, U3YyYEHHBIX
paspelieHHsbIe, MarepuaioB, pabora ¢
ONTUMAJbHBIC U JIOTIOJTHUTETTBHON
panroOHaIbHBIE JIUTEPaTyPOH.
Harpy3kH U BO3/I€HCTBHS
(HOpMBI U Mpezenbl) B
pecypcocOepexeHun
TOCTHUHUYIHBIX
npeanpusatiii. Dopmel
KOHCEpBAIIHH,
cOepeKeHHsI U OXpaHbl
pecypcoB. OTX0Hl,
BTOPHUYHOE
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TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 8us

Howmep nenenu cemectpa

HaunmenoBanue
pasjena

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

S 2 S
HanmenoBanue tem S T s a o
i . . o 5] Ay
JIEKIIAU, IPAKTHYECKUX =t § g =t 5 S O
pabort, 1abopaTOpHBIX iz 2, 5 2 = X = =
(@]
pabor, cemunapos, CPO < =] S 5 5 = g 5
< 5 E S s NS < s K
= s = EE| 2 QEE - = Q
2 g = 5 = 2 X o A
> Z S E| o3 & & o
[} o 5 o = o Qo = [a W Q o
= S = 8| 8 EE S @) S E
pecypconoib30BaHue 1
pecypcocoepexeHue.
MeTo1010THYECKUE U
MPAKTUYECKHUE UX
OCOOEHHOCTH.
VYcronuusoe, Jlexuus- - KonTtpoabHasn 6 | CucremaTu3ars
OTBETCTBEHHOE U oOcyxaeHne TOouKa 1 — M3Yy4YEHHBIX
HKOJIOTUYHOEPECYPCOIIO TPEHUHT MarepuaioB, pabora ¢
Jb30BaHUE U onpeaeJeHus JIOTIOJIHUTEIbHOM
pecypcocoepekeHue. HArpy30K Ha JTUTEPATYPOH.
CucrtemHblii 1 pecypchl [ToaroroBka MTOrOBOrO
CUTYaTHUBHBIN MOIXOJIbI MPOEKTa
B pecypcocOepekeHrH
TOCTHHUYHBIX
IIPEANPUATHIN.
[Tonsatue u cTpykTypa Axkagemuyeckas 2 | Pemenue 6 | Cucremaruzanus
PECYpPCHOTO TIEKITHS THTIOBBIX M3y4EHHBIX
noTeHuuana. Meroauku MPaKTUYECKUX MaTepHuaoB.
OIICHKH PECYPCOB U 3amay. [ToaroroBka UTOroBOTO
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICITETO OBPA30OBAHVIA

TYPU3MA 1 CEPBUCA»

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

Aucm 9u3s

) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3
g 5 = 3
3 HaumeHnoBanue tem § % § 2 ©)
= HaumeHoBaHue JNIEKLMH, IPAKTHYECKUX | 5 O g § S
Z:j( pasnena pabort, 1abopaTOpHBIX g é é % = X = =
T pa6or, cemunapos, CPO | = ol 5 % S 5
) = g g EE| 2498 & < g3
= = g g ER| &8 2 5 ) 2 2
=) 5 o X a, T o2 s = A o 2
= = 6 & = 8|6 EES o |8 FE
pecypcocOepexeHus B Kontpoabuas MIPOEKTa
TOCTHHHYHOM OW3HEce TOYKA 2 —
NpaKkTHYecKas
3a/1a4a 1o
OlIeHKe pecypcoB
U Mep
pecypcocoeprkeH
ust
7 2. HopmaTuBHO- O630pHas 2 | Pa3pabotka 2 | Pabora cKoHcynpTanT+
NMpPaBoOBbI€ OCHOBBI JEKIHS OTIOPHOM CXEMBI [ToaroToBKa UTOrOBOTO
pecypcocoepexeHust MPOEKTa
3. HopmaruBHO-1ipaBOBbIE [Tpo6nemHorO 2 | PaGorac
PecypcocOeperaromm | OCHOBBI W3JI0KEHUS JIOTIOJTHUTEIIbHOMN
€ TeXHOJIOTHH U pecypcocOepexeHus JUTEPaTypPOH.
WHHOBAIUH. Pecypcocbeperaromme [ToaroToBKa UTOrOBOTO
Kyastypa TEXHOJIOTHHU U IIPOEKTa
pecypcocOepe:keHusi | UHHOBALUU B
U PAllHOHAJIBLHOIO TOCTHHUYHOM OHn3Hece.
pecypconoJib3oBanu | Kynbrypa
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 10us

) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
3 q S < S
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1. «3eseHas» pecypcocOepekeHus 1
IKOHOMMKA. paLMOHAIBLHOTO
PECYpCOTIONb30BaHUS.
«3eneHas» 3KOHOMHUKA.
4. CymHocTs 1 AkaneMnyeckas 2 | Mopenupyromas 6 | IloaroroBka
Pecypcocoepeskenue | 0COOCHHOCTH JIEKLUS C urpa MaTepuajoB U peleHue
MPHUPOIHBIX pecypcocOepexeHus BU3YyaJIU3aluei 3aJJaHHBIX  337a4 U
pecypcoB MPUPOIHBIX PECYPCOB: 3aganuid. IlogroroBka
aTMoc(epHo- UTOT'OBOTO MPOEKTa
KIIMMAaTU9IECKUX,
oporpapu4eckux,
Te0JIOTUYECKHX,
THJIPOJIOTMYECKUX U
OMOJOTUYECKUX
CyIlHOCTh U AxageMudeckas 4 IToaroroBka
0COOEHHOCTH JIEKIHS C MaTepHaoB U peIIeHue
pecypcocOepexeHus B BU3yaJTU3aIUeH 3aJaHHBIX 33784 W
NPUPOIHBIX 3aganui. Iloaroroska
TEPPUTOPUATBHBIX UTOTOBOTO MPOEKTa
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE CMK PI'YTUC
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

TYPU3MA V1 CEPBUCA» Aucm 11us
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
3 _ _
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KOMILJIEKCOB U CHCTEM
11 5. CymHocTb 1 2 Jlexuus ¢ 2 | Keiico 8 | IlogroroBka IOKJIA/IOB,
Pecypcocoepeskenne | 0COOCHHOCTU 3apaHee pabora c
0011eCTBEHHBIX pecypcocOepekeHus 3arIaHuPOBAHHBI JIOTIOJTHUTEITLHOM
pecypcoB 00I11eCTBEHHBIX MU OIINOKaMH JUTEPATypPOH.
PECYPCOB: KyIbTYPHO- [ToaroToBKa MTOTOBOTO
UCTOPUYECKHX, IIPOEKTa
COLIMANTBHBIX,
9KOHOMHYECKUX (B T.4.
UH(QPaCTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
UH(POPMALIMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTHHUYHOM On3Hece
13 6. [IpoctpancTBo n 1 AkaneMunyeckas 2 | IlpocTpaHCTBEHH 4 | CucremaTtu3anus
Pecypcocoepe:kenune | reorpaduyeckoe JeKIuUs oe M3Y4YEHHBIX
MPOCTPAHCTBEHHBIX | MOJIOKEHUE KaK pecypc, MO/JICJINPOBAHUE. MaTepHaloB, pabora ¢
pecypcos CYIITHOCTh U KonTpoabHas JIOTTOJTHUTEIbHOU
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 12us

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

© PI'YTUC




YYPEXIEHNME BbICITETO OBPA30OBAHVIA

TYPU3MA 1 CEPBUCA»

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
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3HepPro3(ppeKTUBHOC | IIOJIB30BAHUSA. «Y MHBIN [IpOEKTa
TH. JIOM» B 9KO-JIOM.
OHeprodpHeKTUBHOCTH
3/1aHUI, COOPYKEHHUI U
000pyI0BaHUA.
NHXUHUPUHT U
NpaKTHUKa
sHeprocOepekeHus B
TOCTUHUYHOM OM3HECE
DHeproayauT
TOCTHHHYHOTO
HPEIIPUATHSL.
15 8. CymHOCTb, IPUHIIUIIBI, Jlexuus- 2 | IlpoektupoBanue. | 8 | Cucremaruzanus
PecypcocOeperarome | METOIBI ¥ IIOIXOMBI K o0cyxaeHne 3ammra N3y4YEHHBIX
€ MPOeKTHPOBaHMe. | pecypcocOeperamuemy UTOT'OBOTO MaTepHualoB, pabora c
YupasieHue POCKTHPOBAHUIO HA MIPOEKTA. JIOTIOJTHUTEITLHON
pecypcocoepe:kenne | IMPEANPUITUAX KonTpoabnas JUTEPATypPOH.
M TOCTUHUYHOI'O CEKTOpa TO4YKA 4 —
KOJVIOKBHYM I10
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TYPU3MA 1 CEPBUCA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET

CMK PTYTUC

Aucm 14us
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TemMe
«JHeprocoepexe
HHE H
3HeproddpdexTn
BHOCTb»
Hroro 16 18 70
Koncyabranus 2

IIpomexyTouHas aTrecTanmsa — 2 yaca 3a4et

st 3a04HOi popMBbI 00yUeHHs:

T o HanmenoBanmne HanmenoBanune Tem

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

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

Aucm 15u3

pazznena

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

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue

3aHATHA, aKkaJl. 4acol

dopma
MIPOBEACHUS
MIPaKTUYECKOTO
3aHATHS

CPO, akan. yacoB

nposeneHus CPO

dopma

Teoperuko-
MeTOo10J10THYecKHre
OCHOBBI
pecypcocoepexeHust

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

3apyOexHBIN OTBIT
pecypcocOepeKeHus.
HarmonansHbeie Moenn

OcHoBHbIE U
albTepHATUBHBIE
VCTOYHUKU DHEPTHH.
[onyctumsle,

O63opHas
JCKIIHS

N

CeMuHap-gucnyT

(op]

IloaroroBka K
JIUCKYCCUU

12

CucreMaTuzamus
H3YYCHHBIX
MaTepHaloB, paboTa ¢
JIOTIOJTHHUTEIIFHOM
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 16us
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Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

S) = o)
HanmenoBanue tem g % § a o
JNIEKLMH, IPAKTHYECKUX | 5 0 4 g § S
pabort, 1abopaTOpHBIX g é é % = X = =
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pa3peLIeHHEIE, JIATEPATYPOIl.
ONTUMAIIBHBIE U KonTpoabHas Touka 1
panoHaIbHBIC — TPEHUHT
HArpy3Kd U BO3ACHCTBUS onpeeIeHust
(HOpPMBI | TIpe/esbl) B HArpy30K Ha pecypcbl
pecypcocOepexeHun
TOCTUHUYIHBIX
npeanpusatiii. Gopmel
KOHCEPBAIIHH,
cOepekeHHsI U OXpaHbl
pecypcoB. OTX0bl,
BTOPUYHOE
PECYpCOIIOIb30BAHKE U
pecypcocOepexeHue.
Mertoonoruueckue u
MPAKTUYECKHUE UX
OCOOEHHOCTH.
Ycroitungoe, 10 | CucremaTtusaius
OTBETCTBEHHOE U W3YYEHHBIX
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®EJEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE OBPA30OBATEJTIBHOE CMK PTYTVC
YYPEXIEHVE BBICIIIETO OBPA3OBAHVIS
«POCCUMCKMM TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBUCA» Aucm 17us
) Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
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HKOJIOTMYHOEPECYPCOIIO MaTepHualoB, pabora C
Jb30BaHUE U JIOTIOJIHUTEIIbHOMN
pecypcocOepexeHue. JUTEPATypOi.
CucrtemHblii 1
CUTYaTHUBHBIN MOIX OB
B pecypcocOepekeHrH
TOCTHHUYHBIX
MPEANPUATHIA.
[lonsiTue U cTpyKTYpa 10 | Cucremaruzanus
pecypcHOro M3y4YEHHBIX
noTeHuuana. Meroanku MaTepuaioB, paboTa ¢
OLICHKH PECYPCOB U JIOTTOJTHUTEIIbHOU
pecypcocOepexxeHus B JIUTEPaTypOM.
TOCTHHUYHOM OM3HECe KonTposbHas Touka 2
— MPaKTH4ecKas
3a/a4a 1o oueHkKe
pecypcoB U Mep
pecypcocoepe:keHust
HopMmatusHo-
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 18us
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NpaBoOBbIe OCHOBBI
pecypcocoepexeHust
Pecypcocoeperaromm | HopmarusHO-11paBoBbIe
€ TeXHOJIOTHH U OCHOBBI
HHHOBAIMH. pecypcocOepexeHus
Kyabstypa Pecypcocbeperatomme
pecypcocOepesxeHus1 | TEXHOJIOTUU U
U PalliOHAJILHOIO WHHOBAIINH B
PecypconoJib30BaHu | TOCTUHUYHOM OM3Hece.
s1. «3eseHas» Kynberypa
IKOHOMHKA pecypcocOepexeHus 1
paMoHaIBEHOTO
pecypcorob30BaHusl.
«3eneHas» Y3KOHOMHKA.
Pecypcocoepe:kenne | CymHoOCTb 1 10 | PabGora
NPUPOIHBIX 0COOEHHOCTH JIOTIOTHUTEIEHOM
pecypcoB pecypcocOepeReHus JUTEPATYPO.
HPUPOHBIX PECYPCOB:
atMocdepHo-
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 19u3

Howmep nenenu cemectpa

HaunmenoBanue
pasjena

HanmeHnoBanue tem
JIEKIWM, IPAKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS

Jlexinu, akaz. yacor

cDOpMEl IIPOBCIACHHUA

JICKIIMH

[IpakTnueckue
3aHSATHS, aKaJl. 9acol
dopma

MIPOBECHUS
MPAKTUIECKOTO
3aHATHS

CPO, akan. yacoB
dopma

nposeneHus CPO

KIIMMaTHU4Y€CKUX,
oporpapu4ecKux,
Ire0JIOTHYECKHX,
THUAPOJIOTHYCCKUX U
OHMOJIOTHYECKHUX

CyurHocTs u
0COOCHHOCTHU
pecypcocOepekeHust B
TPUPOIHBIX
TEPPUTOPUATBHBIX
KOMILJIEKCOB U CUCTEM

PecypcocoOepexenne
00111eCTBEHHBIX

pecypcoB

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

8 Pabora
NONOJHUTEIHLHON
JIATEPATYPOIl.

10 | PabGora
JOIOJHUTENbHON
JIATEPATYPOl.
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 20us

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

< Buzpsl yaeOHbIX 3aHATUN U HOPMBI UX TPOBEACHUS
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UHPPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
MOJIMTUKO-TIPABOBBIX,
UH(POPMAIUOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM Ou3Hece
Pecypcocoepe:xkenne | IIpocrpancTso u 6 | CucremaTusanus
MPOCTPAHCTBEHHBIX | reorpaduveckoe M3YyYEHHBIX
pecypcoB HIOJIOXKEHHE KaK pecypc, MaTepHaloB, pabora ¢
CYIIHOCTb U JIOTIOJTHUTEITLHON
0COOEHHOCTH UX JUTEPATypPOH.

KonTpoJsbHas Touka 3
— Kelichbl 110
ONTHMU3ALHH

3¢ PeKTUBHOCTH U
IKOJOTHYHOCTHPeCcype
ocOpe:xxeHHust
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YYPEXIEHNME BbICITETO OBPA30OBAHVIA

«POCCUVICKUY TOCYJAPCTBEHHBIVI YHVBEPCUTET
TYPU3MA Y CEPBVICA»

CMK PTYTUC

Aucm 21us

JIOM» M 9KO-JIOM.
DHeprodGpHeKTUBHOCTh
3J1aHUH, COOPYKEHHUU U
000pyIOBaHUS.
NHXUHUPUHT U
NPaKTHUKA
SHEProcOepeKeHUsI B
TOCTUHUYHOM OH3HECE
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MIOJIXOJTBI B
pecypcocOepeKeHHH.
Oueprocoepexenne | CymiHOCTb, GYHKIIHH, 2 | KonnokBuym 16 | I[ToaroToBka k
B HUCTOYHUKH, KOJUTOKBHYMY.
npodgeccHoHATbHOM | TOTpeOHTENHN, Cucrematuzanus
U OBITOBO TPaH3UTEPhI SHEPTUH, W3YYCHHBIX
eI TeJIbHOCTH. 0COOEHHOCTH MaTepuaioB, paboTa ¢
MeToabl IHEPTroCcOEPEIKEHUS. JIOTTOTHUTEIIbHOU
Heprocoepe:kenus u | [IpoGiemMsl JTUTEPATyPO.
IHeprod(ppeKTHUBHOC | PHEProcOEpeKEHUs U —
TH. MIOJIb30BaHUs. «Y MHBIN
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TOCTUHUYHOT'O
TPEIIPUSATHSL.
Pecypcocoeperarome | CylnHoCTb, IPUHLUIIB, 8 | CucremaTu3arus
€ MPOeKTHPOBaHHe. | METOJBI U MOAXObI K U3YyYEHHBIX
YnpasieHue pecypcocOeperaromemy MaTepHualoB, paboTa C
pecypcocOepe:keHre | IPOCKTUPOBAHUIO HA JIOTIOJTHUTEIBHON
M NPEANPUATHIX JIUTEPaTypPOH.
TOCTUHUYHOT'O CEKTOpa KonTpoabHas Touka 4
— KOJUIOKBHYM IO
TeMe
«JHeprocoepexkeHHe H
3HeprodgPeKTUBHOCT
b»
Hroro 4 4 96
Koncyabranus 2
IIpomMe:xkyTouHasi aTTecTalus — 2 yaca 3a4yeT
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
Y‘H’E)KHEHV[E BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 23 uz 106

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

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

Jlnist o4HO# popMbI 00yUeHUs

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

TCXHOJIOTHHU U HHHOBAIIMHU B
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TOCTUHHUYHOM OH3HECe.
KynbTypa pecypcocOepesxeHus
Y pallMOHAIILHOTO
peCypcornoib30BaHHUs.
«3eneHas» SKOHOMHUKA. 2
yaca

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

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

10

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

11

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

12

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

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

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

«QuneproCoser»:

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

Jiist 3a0uHOM (opMBI O0YUEHHUS

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

pecypcocOepexeHus B
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MPUPOIHBIX TEPPUTOPHATBHBIX
KOMIIJIEKCOB M CHCTEM 8
4acoB

10

CymurHoCTh 1 0COOEHHOCTH
pecypcocOepexeHus
0OIIECTBEHHBIX PECYPCOB:
KyJbTYPHO-HCTOPHUYCCKHX,
COLIMAJIBHBIX, JKOHOMHYECKUX (B
T.4. HHQPACTPYKTYPHI ¥ TPYIOBBIX
pecypcoB), MOJIIUTUKO-TIPABOBEIX,
nH(pOpPMaLMOHHBIX,
TEXHOJIOTUYECKUXH B
TOCTHHUYIHOM OM3HECEe 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
MIOJIXOJIBI B pecypcocOepekeHnu 6
4acoB

12

CyiHoCTh, GYHKIMU, HICTOYHHUKH,
MOTPEOUTETH, TPAH3UTEPHI
SHEPTHuHr, 0COOCHHOCTH
sHeprocoepexenus. [IpobieMsr
9HEProcOepeKeHHS U —
10JIb30BaHUA. «YMHBIN 10M» U
9KO-7I0M. DHEpro3hHeKTHBHOCTH
3/1aHUH, COOPYKEHUU U
o0opymoBanus. IHXHUHAPHUHT B
TOCTHHUYHOM OH3HEce
DHeproayauT roCTHHUYHOTO
npeanpusTus. 16 gacos

13

CyIIHOCTG, MPUHITHUIIBI, METOABI U
MTOJIXO/IBI K
pecypcocOeperatomemy
IIPOEKTUPOBAHUIO HA
MPEATIPUATHAX TOCTUHUIHOTO
cekropa 10 vacoB

coopykenuit: YueOnuk. M.: ®@opym: HUIL Hudpa-M,
2012. - 416 c.
http://www.znanium.com/bookread.php?book=326458
7. AM. Adonun, I0.H. Haperoponues, A.M. Ilerposa,
C.A. TIlerpoBa. DHeprocoOeperaromme TEXHOJIOTHH B
MPOMBIIICHHOCTH: Y4eOHoe mocodue. M.: ®opym, 2011,
- 272 C.
http://www.znanium.com/bookread.php?book=201749
8. TexHomorus TBEpIbIX OBITOBBIX OTXOJOB: YUEOHHK /
JL.A. ly6os, M.E. CraBpoBckuii, A.B. Oneitnuk; HII
"Vuukom CepBuc". - M.: Anepa-M: UHOPA-M, 2011. -
400 c.: ma.; 60x90 1/16. - (TexHOJIOrMYECKHIA CEPBHUC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnomnorust orxonoB: Yueonuk / JI.S. Illy6os, M.E.
CraBposckuit, A.B. Oneitnuk. - M.: Anbdpa-M: UHDOPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanya M. A. IloTeHnman u opraHu3anusi pa3BUTHUS
Typu3smMa B Yamyprckoit Pecmybnmke: reorpadudeckuit
aHalM3 W OleHKa Ha  0a3e  reorpaduueckux
WH(POPMAIIMOHHBIX cucTeM: MOHorpadwus. — Mxesck: M3a-
BO «YnMmyprckuil yHusepcurer», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
IIepeuyensb pecypcoB HHGPOPMALMOHHO-
TeJIEKOMMYHHKAIMOHHOIi ceTn «AHTEepHeT»
WuTepHeT-pecypcamu K Kypcy
«Pecypcocbepexennio» MOTyT MOCITYKUTh 3JIEKTPOHHbIE
YKypHAJIbI, TOPTAJIbl U CAUTHI.
[lopran 1©o  3HeprocOepexeHHIo
WWW.energosovet.ru
baza crnpaBOYHBIX, aHAIUTHYECKUX M CTATUCTHYECKHX
MaTepuanoB B obnactu sHeproadpdextusHoctu «I'UC B
obnactu SHEPTOCOEPEIKECHUS u TTOBBIIICHUS
sHepreTuyecko 3(hGeKTUBHOCTH: giSee.ru
[lopran «OQuepro.ru» - OHeprodPpGeKTUBHOCTL U
sHeprocOepexenue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
www.turbooks.ru
www.biznesbooks.com
[lopran 1o  3HeprocOepexeHuIo
WWW.energosovet.ru
baza crnpaBOYHBIX, aHAIMTHYECKUX M CTATUCTHYECKHX
MaTepuanoB B obnmactu sHeproadpdextuBHoctu «I'UC B
obmactu SHEProcOePEeIKECHHS u MTOBBIIIICHUS
9HEpreTudyeckoi 3ppekTuBHOCTY: gisee.ru

«QueproCoser»:

«OueproCoBer»:
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ITopran

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

DHeprodpHeKTUBHOCT U

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

7.1. IlepeyeHb KOMIETEHHHMH ¢ YyKa3aHHMeM 3JTAanoB HMX (OpPMHPOBAHHUS B Mpolecce
0CBOEHHs1 00Pa30BaTeJIbHOI MPOrpaMMbl

Ne MNupexe Conepxanue Pasznen B pesyinbraTe usyueHus pasziena JUCLHUILIUHEL,
nn KOMIIe- KOMIIETEHINH JUCLUATUINHBL, obecrieunBaroniero GopMUpOBaHUE KOMIECTCHINH (WX €€
TEHIIUU (mmn ee yacTH) obecreqnBaroIy 9acTH) 00yUJaIOMIUKCS TOJDKEH:
WU 3Tallbl 3HATh YMETh BJIaACTh
thopmupoBanue
KOMIIECTCHII MU
(wn ee JacTH)
I[IKYB-1
Crnoco0eH MpoeKTUPOBATH HOBbIE TOCTHHUYHBIE MPOIYKThI
1 |IIKYB- | PaspabateiBaecT | Bee Gnoku OCHOBHBIC H | IPUMEHSATH -
12 TOCTUHUYHBIC MepeI0BbIE VHHOBAIIMOHHBIE | METOJaMU
MPOJTYKThI TEXHOJIOTHH TpeboBaHus 10 | pecypcochd
TYPHUCTCKO- pecypcocOep | pecypcocOepeke | epexeHus,
TOCTHHHUYHBIX CKCHUS HHIO MpY | HaBBIKAMHU
KOMILJICKCOB Ha TOCTUHUYHBI | pa3paboTke MOMCKa |
OCHOBE X HOBBIX MIPUMEHEH
COBPEMEHHBIX MPEANPUITH | TOCTUHHUYHBIX us
TEXHOJIOTHH, B H, MPOJIYKTOB WHHOBAIU
TOM 4YHCJIe MPOLETYpPbI OHHBIX
pecypcocbepera JHEpProayJIuT pecypcoch
FOITHX a eperaroiu
NpeANnpUiTH X
i chepsol TEXHOJIOTH
TOCTEITPUUMC it B chepe
TBa u rOCTENpPUU
00IIIeCTBEHH MCTBAa H
OTO TTUTAHUS obmecTBe
HHOTO
MMATAHUS

7.2. Onucanue nokasarejeil 1 KpuTepueB OLIEHMBAHUS KOMIIETEHUMI HA Pa3HbIX ITAanax
ux (popMHUpoOBaHMS, ONIMCAHNE HIKAJ OLeHUBAHUS

Pe3yabTaT 00yueHus mo IMoka3zaTeJb Kpurepuii JTan ocBoeHHs
AMCIMILINHE OLlCHHBAHMSA OLlCHHBAHMSA KOMIIeTeHIHH
3HaHHE OCHOBHEIX U Perenue 3HaHHE OCHOBHEIX U PazpabarsiBaer
NEPENOBLIX TEXHOJIOIMH | mpaKTUYECKUX IIEPEIOBBIX TOCTUHHUYHBIE
pecypcocoepexeHus 3a1aHU, TEXHOJIOTUI MIPOAYKTBI
TOCTHUHUYHBIX Tectuposanue, pecypcocOepexeHus TYPUCTCKO-
IPEANPHUSTHIA, PCIICHUE TOCTHHUYHBIX TOCTHHUYHBIX
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POLEAYPHI CHUTYalOHHBIX MIPEATIPUSATHH, KOMIIJIEKCOB Ha OCHOBE
JHEproayaura 3aja4, peleHne IPOLEAYPEI COBPEMEHHBIX
OpEANpUATHIA Cheph KEHCOBBIX 3a/IaHuH, | ygeproaymura TEXHOJIOTUi, B TOM
rOCTENPUUMCTBA U KOJLTOKBUYM, npeanpusaTuii chepsl | uucie
00IIECTBEHHOTO OtBerht Ha TOCTETIPUMMCTBA U pecypcocOeperaromumx
MUTAHUS . [THCHMEHHBIC 00IIECTBEHHOTO

3aJaHusI
YMeHue npuMeHsTh MTATAHUS .
WHHOBAIIMOHHBIE YMeHue npuMeHsTh
TpeOOBaHUS 110 WHHOBAIIMOHHBIC
pecypcocOepeKeHUIO TpeOOBaHUS IO
npu pa3paboTKe HOBBIX pecypcocOepexeHHIo
TOCTUHUYHBIX pH pazpaboTke
POJIYKTOB HOBBIX TOCTHHHYHBIX
Bnagenue meronamu MIPOJYKTOB
pecypcocOepexeHus, Brnangenne metonamu
HABbIKAMU TOUCKA U pecypcocOepexeHus,
IPUMCHCHUS HaBBIKaMU TIOUCKA U
MHHOBAIIMOHHBIX MIPUMEHECHHUS
pecypcocOeperaroniux WHHOBAIIMOHHBIX
TeXHOJoTuil B chepe pecypcocOeperaronmx
TOCTEIPUUMCTBA U TEXHOJIOTHI B cdepe
00IIECTBEHHOTO rOCTENPUUMCTBA U
MUTaAHUSA 0OLIECTBEHHOT'O
MIUTaHUS
Kputepyun u 1mkaja oOUEeHMBAHUSI OCBOEHHSI JITANOB KOMIeTEeHUMii Ha

NMPOMEKYTOYHOM aTTecTaAluu

B kadecTBe BHYTpEeHHEH LIKalbl TEKYIIUX OLIEHOK Hcnosb3yeTcs 80 OambHas OlleHKa
oOydaromuxcsi, Kak MpaBUiIo, MO TPEM KPUTEPHUSIM: MOCELIAeMOCTh, TEKYIIUH KOHTPOJIb
yCIIEBaEMOCTH, aKTUBHOCTh Ha YUE€OHBIX 3aHATHSIX.

PeliTunroBas oleHka OOy4aromMxcs MO KaKJOW JUCHUUIIMHE HE3aBUCUMO OT €€
oOmieit Tpymoemkoctn (0e3 ydera pe3ylnbTaToB 3K3aMmeHa/nuddepeHIMpoBaHHOTO 3a4eTa)
onpezensercs no 80-OamibHON IIKajge B KaxaoM ceMmectpe. Pacmpenenenue OaiioB MexIy
BUJAMU KOHTPOJISI PEKOMEHIYeTCsl yCTaHABIMBATh B CIEIYIOIIEM COOTHOLICHUU:

-nocenieHre yueOHbIx 3ausaTui (10 30 6aioB 3a MocerieHne BCcexX 3aHATHI);
-TEeKYIUI KOHTPOJIb ycreBaeMocTH (10 50 6aioB), B TOM YucIe:

1 3aganue Texymero koHTposs (0-10 6amtoB)

2 3aganue Tekyuiero KoHTpos (0-10 6annoB)

3 3anmanue tekyuiero koutpos (0-10 6amios)

4 3ananue Texyuiero koutpois (0-15 6amios);

Pe3ynbTaThl TeKyIiero KOHTPOJISI yCIIEBAEMOCTH IPH BBICTABIEHUU OLEHKHU B XOJI€
POMEKYTOUHON aTTECTAIlMH CIEIYIOIIMM 00pa3oM.

OneHka «OTIMYHO» MOXET OBbITh BBICTABJIEHA TOJIBKO IO pe3ylbTaTaM cAauu
sK3aMeHa/ I HepeHIPOBAHHOTO 3aueTa. ABTOMAaTUYECKOE MPOCTABICHUE OILEHKH «OTIHMYHO»
HE JIONyCKaeTcs.

Ecin o pesyibraTam TeKyuero KOHTpoJIs o0y4arouuiicsas Hadpao:

71-80 6an1 — uMMeeT NMPABO MOJYYHUTh «aBTOMATOM» «3aYT€HO» HWJIH OLEHKY
«XOpOLIO»;
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62-70 6a/uI0B — HMeeT NMPaBO MOJYYUTH «ABTOMATOM» «3aYTEHO0» HJIH OLEHKY
«Y/10BJIETBOPHUTEIbHO»;

51-61 6aj1 — 00513aH c1aBaTh 3a4YeT/IK3aMeH;

50 0a/1510B U HUKe — He JOIYCK K 3a4eTy/IK3aMeHy.
TexHonorus BBICTABICHUS UTOIOBOU OLICHKHU, B TOM YHCJIC IICPCBOJ B UTOTOBYIO 5-
0aJUIbHYIO HIKATY OLIEHKH OMpeesieTcs CIeIyIIIM 00pa3oM:

Tabanna nepeBosa pedTHHIOBBIX 0AJVIOB B HTOTOBYI0 5 — 0A/VIHYI0 OLICHKY

bannwvi 3a)] Aemomamuueckas ouenka bannwt 3a Obwan | Hmozosasn ouenka
cemecmp 3auem/IK3ameHn | cymma
. oannoe
3aumeno IK3aAMeH min max
71-80 |3aumeno 4 (xopowo) 18 20 89-90 4 (xopowo)
91-100 5 (omauuno)
62-70 |3aumeno 3 15 20 77-90 4 (xopowo)
(vOoeremsopumenvHo)
51-61 Honyck k 3auemy/sx3ameny 11 20 62-75 3
(vOoenemeopumenvHo)
76-81 4 (xopowo)
50 u He oonyck k 3auemy, sxzameny
MeHee

Buasbl cpeacTB oneHHMBaHMS, NIPHMEHSIEMbIX NPH NPOBEACHUH TEKYIIEro KOHTPOJIs
U LIKAJbl OLEHKH YPOBHS 3HAHWiI, YMEHHH UM HABBIKOB INPH BBINOJHEHUH OTAEJIbHBIX
(hopM TekyLIero KOHTPOJIst

Cpeocmso oyenusanus — KoOIJIOKBUYM

Ikana oeHKN YPOBHA 3HAHMI, YMEHH M HABBIKOB

one
HKa

Kputepun ouennBanus

IToka3aTejn olleHUBaHUS

- MTOJTHO PacKphBITO
coJiep)KaHNE MaTepraa;
- MaTepua W3II0KEH

rpaMOTHO, B OHpC,[[GHGHHOfI JIOTUYECKOM
IIOCICI0OBATCIBHOCTH,

- MIPOJEMOHCTPUPOBAHO
CHCTEMHOE u riry6okoe 3HAHHE
MIPOrpPaMMHOT0 MaTepHaa;

- IIOKa3aHO yYMEHHE
WJUTIOCTPUPOBATH TEOPETUYECKHE
MOJIOKEHNUS KOHKPETHBIMH  IpUMEpaMu,

OO0yuarommuiicst
BCECTOPOHHHE u
3HaHUA TPOTPAMMHOTO

II0Ka3bIBAcT
riryookue
Mmarepuaia,
- YBEPEHHO
OPHEHTHpYETCS B  NPOOJIEMHBIX
CUTyalusIX;
- JIEMOHCTPUPYET
CIOCOOHOCTh MIPUMEHSTh
TEOPETUYECKHE 3HAHUS JUIS aHAIIN3a

MPaKTUYCCKUX CI/ITyaI_II/II\/'I, JAC1aTb
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[PUMEHSTH MX B HOBOW CHTYAIlUH; NPaBWIbHBIE BBIBOJBI, POSBJISET
- [POJIEMOHCTPUPOBAHO TBOPYECKHE CIIOCOOHOCTH B
YCBOEHHUE panee V3Y4YEHHBIX | HIOHUMaHWH, M3JI0’KCHHUU u
N COMYTCTBYIOIIHMX BOIPOCOB, | HCIOJIB30BAHHH IIPOrPaAMMHOTO
9-10 bannos c)OPMHPOBAaHHOCTH ¥ YCTOMYMBOCTh | MAaTEpHAa;
KOMIICTEHIINi, YMEHHUI U HABBIKOB; - IO TBEPXKIAET
- OTBET Npo3ByYal | HOIHOE OCBOCHHE KOMIICTCHIIUH,
CaMOCTOSATENBHO, oe3 HABOJANIMX | IPELYCMOTPEHHBIX IPOrPaMMOii
BOIIPOCOB;
- [POIEMOHCTPUPOBAHA
CIOCOOHOCTh ~ TBOPYECKH  NPUMEHATH
3HaHHE TEOpUH K peLIEeHUIO
npodecCHOHATBHBIX 3a]1a4;
- JONYIIEHbl  OfHA —  JIBE
HETOYHOCTU npu OCBEIIEHUH
BTOPOCTENEHHBIX  BONPOCOB,  KOTOPHIE
UCIIPABIISIOTCSA 110 3aMEYaHHIO
- BOIIPOCHI M3JIararTCs - 00y4Jaromuiics
CHCTEMATH3UPOBAHO U MOCIIENOBATENLHO; | TIOKA3BIBAET TIOJIHOE
- [POIEMOHCTPUPOBAHO 3HAHUETIPOrPAMMHOIO  MaTepHala,
YMEHHE aHAIU3MPOBATh MATepHall, OJHAKO | OCHOBHOM W/IOTIOIHUTETLHON
HE BCE BBIBOJIbI HOCSAT apryMEHTHPOBAHHBIN | IUTEPATYPBHI;
¥ JIOKa3aTeJbHbIN XapaKTep; - JIa€T TOJIHBIE OTBETHI
- OTBET  YJIOBIETBOpSET B | HA TEOPETHYECKHE BOIPOCHI Omiera
OCHOBHOM TpeOOBaHMSIM Ha OLIEHKY «5», HO | H AOMOJIHATCIIbHBIC BOIMPOCHI,
«d», IIpHA 3TOM UMEET OJMH U3 HEIOCTATKOB: AOITyCKasi HCKOTOPBbIC HCTOYHOCTH,
7-8 Gamnos — a) B W3JIOKEHUH JOMYIIEHBI - IIPaBUIILHO
HeOOoJbIIME NpOOENbl, HE HCKa3WBIIKE | IPUMEHSIET TEOPETUUECKHE

CoJiepKaHuE OTBETA,
0) IomylieHbl OAWMH — JBa

MIOJIOXKEHUS K OLIEHKE MPAKTUYECKUX
CUTYaLNil;

HEIOoYeTa TMpPU OCBELIEHUM OCHOBHOIO - JEMOHCTPUPYET
COJCpKaHUsI OTBETA, HCIPABJICHHBIC TI10 | XOPOLIUMA YPOBEHb OCBOEHUS
3aMEUYaHHUIO IIPENoAaBaTelis; Marepuaia 51 B EJIOM

- B) JOMyHIIeHbl OmMOKa wiu | MOATBEPIKIACT OCBOEHHE
OoJyiee JBYX HEJAOYETOB TIPH OCBEIICHUU KOMIIETEHIIUM, MPEAYyCMOTPEHHBIX
BTOPOCTENEHHBIX ~ BONPOCOB,  KOTOpHIE | IPOrpaMMoit
JIETKO  HWCOPaBIAIOTCA MO  3aMEYAHUIO
MIPENOJABATEIIS]

— HETIOTHO WITH - oOyJaronuiics
HEIOCJIEI0BATEIBHO PACKpPBITO | MOKA3bIBAET 3HAHWE OCHOBHOT'O
COJEp/KAHUE MaTepuala, HO IO0Ka3aHO - MaTepuaia B o0beme,
ob1ee IIOHNUMaHUe BOIIpOCa U | HEOOXOOUMOM I MPEACTOALEH
MPOJICMOHCTPUPOBAHBI YMCHHUS, | TpoEeCCHOHATIEHON A TEIHHOCTH,
JOCTATOYHBIC OJIA )IaJIBHefIHIeFO YCBOCHUA — npu OTBETE Ha
MaTepuana, BOIIPOCHI ounera U

- YCBOEHBI OCHOBHBIC | IONOJHUTENIBHBIE ~ BONPOCHl  HE
KaTeropud IO  pacCMaTpUBa€MOMY | | jomyckaeT TpyObIX OMMUOOK, HO
JIOTIOJIHUTEIIBHBIM BOIPOCAM; WCIIBITHIBAECT 3aTpPyIHEHUS B
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- UMCJIHUCh 3aTPyAHCHHUS WM | II0CICA0BATCIbHOCTH ux
JOMYIIEHbl ~ OMMOKM B  OMNpEAeNICHUH | U3JI0KCHHUS,;
MOHSATUN, HUCIOJIb30BAHUU TEPMHUHOJIOTHH, — HE B IIOJHOW Mepe
3, UCIIPaBIICHHBIE nocine HECKOJIbKUX | IEMOHCTPHUPYET CIIOCOOHOCTH
5-6 banos HaBOISIUX BOIPOCOB; MPUMEHATh TEOPETUUYECKUE 3HAHUS
— OpM  HENOJHOM  3HAHUM | JJId aHayM3a MPAKTUYECKUX
TEOPETHYECKOr0  MaTepHaja  BbISABJICHA | CUTYallMH,
HEJI0OCTaTOYHAas c(hOpMHUPOBAHHOCTh - MOJITBEPKIAET
KOMIIETCHIIMHA, YMEHMH W  HAaBBIKOB, | OCBOCHUE KOMIICTCHITUH,
CTYJIGHT HE MOXXET MPUMEHHUTh TEOPHUIO0 B | MPEAYCMOTPEHHBIX MPOrpamMMoi Ha
HOBOM CUTYallUU; MUHUMAJIBHO I0yCTUMOM YPOBHE
— MPOJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATYpPHI
— HE  PacKpbITO  OCHOBHOE — oOyJaronuiicss uMeer
coJiep;kaHue y4eOHOTO MaTepuana; CYILIECTBEHHBIE MPOOEIbl B 3HAHUAX
- O0OHapy>KE€HO HE3HAHWE MJIM | OCHOBHOIO y4eOHOro MaTepuaa Io
HEIOHMMaHHMEe OOJbIIeH uiad HauOojee | JUCLUIIINHE,
BaYKHOM yacTH yueOHOr0 MaTepHana; — HE croco0OeH
- JOTYIIEHBI OIINOKH B | apr'YMEHTHPOBAHO "
Q» oTpeieTICHUN MOHSITUH, IpH | IOCIE0BATENIbHO  €r0  M3J1ararh,
1-4 Ganma | MCIHOJIB30BaHMH TEPMHHOJOTHH, KOTOpbIE | JOIYCKAaeT rpyOble  OmMOKM B
HE  WCOpaBIIEHBI  TIOCIE€  HECKOJBKUX | OTBETAX, HECIPAaBHIBLHO OTBCYACT Ha
HABOJISIIUX BOIIPOCOB. 3aJlaBaeMble BOIPOCHI WIH
- He chopMupoBaHHbI | 3aTPYAHSETCS C OTBETOM;
KOMIIETEHIINHN, YMEHHUS U HaBBIKH. - HE TOATBEPK1aeT
OCBOCHHE KOMITETCHIIHH,

IIPEyCMOTPEHHBIX TPOrpaMMOi

Cpeocmeo oyenusanus — Keucol

IIIxana oumeHKHM YPOBHA 3HAHMH, YMeHMHAd M HaBBIKOB TIPH PpelICeHUU KelcoB
(cUTyalMOHHBIX 32/124)
Ipenen 30 mMuH.
AJIMTEJbHOCTH
KOHTPOJIsI
Kputepun — ObUIO CHOPMYJIUPOBAHO U MPOAHAIM3UPOBAHO OOJIBITUHCTBO
OLlEHKH mpo0JieM, 3AT0KEHHBIX B Kelice (3amaye);
— OBUTH TIPOJIEMOHCTPUPOBAHBI aJ[CKBATHBIC aHAIUTHUECKUAE METOMBI
pu padoTe ¢ uHpOpMaIHEH;
— OBUIM WCTIOIB30BaHbBI JOMOJHHUTEIbHBIE UCTOYHUKH HH(POPMAITHH
JUTSL pellieHus Kekica(3amaun);
— OBUTH BHITIOTHEHBI BCE HEOOXOIMMBIE PacUeThl;
— TIOATOTOBJIEHHBIE B  XOJE pemIeHWsS Keiica  MOKYMEHTHI
COOTBETCTBYIOT TPEOOBAaHHUSAM K HUM I10 CMBICITY U COJIEPIKAHUIO;
— BBIBOJIbI 00OCHOBAHbI, apI'yMEHTHI BECOMBI,
— cHenaHsl COOCTBEHHBIC BBIBOABI, KOTOpPHIE OTIWYAIOT JaHHOE
penieHue Kelca oT JpyTruxX peleHUH
Ioka3zaTean Max 10 GamioB
OLIEHKH
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«S», ecoim (9 —
10) 6an0B

ITOJTHEIH,
HCTOYHHUKOB

00OCHOBaHHBIM OTBET C NPHUMCHEHHEM HEOOXOIUMBIX

«4», eciim (7 —
8) oami0B

HETIOJTHBIN OTBET B 3aBUCUMOCTH OT MPABUIIBHOCTH U TIOJHOTHI OTBETA!

- He OBLIM BBIMIOJTHEHBI BCe HEOOXOIUMBIE PacueThl;

- He OBUIO CQOPMYIMPOBAHO M TPOAHATH3HPOBAHO OONBITHHCTBO
po0JIeM, 3JI0KEHHBIX B Keiice;

«3», ecaim (5 —
6) 6a/10B

HETIOJHBIM OTBET B 3aBUCHMOCTH OT ITPAaBIIIBHOCTH U TTOJTHOTHI OTBETA!

- He OBUTM TNPOJCMOHCTPUPOBAHBI aJIeKBATHbIC AHATUTHYCCKHE
METOABI IIpH paboTe ¢ nHpopManueii;

- He OBUIM TOATOTOBJIEHHBIE B XOJE PEIICHHS Kelca TOKYMEHTEHI,
KOTOpBIE COOTBETCTBYIOT TPEOOBAHHUSM K HUM IO CMBICITY ¥ COJICPIKAHHIO;

- He OBUTM c/eJaHbl COOCTBEHHBIC BBIBOJBI, KOTOPHIC OTJIMYAIOT
JTAHHOE pElICHUE Kelca OT APYTruX pelieHun

Cpeocmeo oyenusanus — TPEHUHT

IlkaJjia OeHKU YPOBHS 3HAHMII, YMEHHI M HABBIKOB

Kputepun ouennBanus

0aJLIIBI

CryneHTsl
4TO YCBOSIEMBII
(TIpUBOAUIHCH
JTIOKa3bIBaIOIINE 3T0)

MIPOJCMOHCTPUPOBAIIH,
Marepuan
JIOBOJIBI,

3-2-1-0
TTOHST
00BsACHEHHUS,

CryneHTsl

BepOaIbHO, YETKO
KOHCTPYHPOBATh
TTO3HIINIO)

MOCTUTJIN
M3ydaeMoro marepuaia (MOTYT BBICKA3aTh
" SICHO,
HOBBIH

CMBICIT 3-2-1-0
W

CMBICJI, HOBYIO

CTyaeHTbl MOTYT COrJIacoBaTh CBOKO
HO3UIIMIO WJIA JEUCTBUSI

3-2-1-0

OTHOCHUTCIIBHO

00CyX1aeMOH POOIEeMbI

CryneHTsl MIPOIEMOHCTPUPOBAIH
YMEHUE JaBaTh YETKUA HU OJHO3HAYHBIN

1-0

OTBET

Cpeocmeo oyenusanus —IIpakTnueckas 3agaya.

IIxana olleHKH YPOBHA 3HAHMI, YMEHH M HABBIKOB

ome
HKa

KpuTepun onennBanus

Iloxa3zaTen oeHNBAHUSA

— ITOJTHO PacKpbITO - OOyuatomuiics
COJICp)KaHUE MaTEPUAIIa; [MOKa3bIBAET BCECTOPOHHHE u

— MaTepua W3JI0kKeH | TyOOKHe 3HaHUS MPOrPaMMHOIO
IPaMOTHO, B OIPEJCICHHOW JIOTHUYECKOW | MaTepuaia,
[TOCJIEI0OBATEILHOCTH; - YBEPEHHO

— MPOJEMOHCTPUPOBAHO OPUCHTUPYETCS B  MPOOJIEMHBIX
CUCTEMHOE u rirybokoe 3HaHHE | CUTyallUsIX;
IPOrPaMMHOTO MaTepUaa; - JICMOHCTPHPYET

- MOKa3aHo yMeHHe | CIIOCOOHOCTh IPUMEHATh
WIUTIOCTPUPOBATH TeOpeTUYeCKHe | TEOPETHIECKUE 3HAHUS JUIS aHaIH3a
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MOJIOKCHUST KOHKPETHBIMH — MPUMEpPaMHU, | MPAKTUYECKUX CHTYallWi, JenaTh
MPUMEHATh UX B HOBOM CUTYallUH, MPaBUJIBHBIC BBIBOJIBI, MPOSBISAET
- MIPOJIEMOHCTPUPOBAHO TBOPYECKHUE CIIOCOOHOCTH B
YCBOEHHE panee U3yYEHHBIX | TOHUMaHUH, H3JI0KEHU U i
5 CONYTCTBYIOIINX BOITPOCOB, | UCIIOJIL30BAHUU POrPaMMHOTO
9-10«6Z;IJ'I oB C(bopMHpOBaEIHOCTL u YCTOMYMBOCTh | MaTepHaa,
KOMITETSHIINI, YMEHHI U HABBIKOB, - MOATBEPKIACT
- OTBET npo3Bydai | HOJIHOE OCBOEHHE KOMIIETECHIIMH,
CaMOCTOSITEIIHHO, oe3 HABOJAIIKX | IPELYCMOTPEHHBIX IIPOrPAMMOM
BOIIPOCOB;
- MPOJICMOHCTPUPOBAaHA
CIIOCOOHOCTD TBOPYECKHU MIPUMECHSTh
3HAHHUE TEOpPUH K pEIICHUIO
po¢eCCHOHANIBHBIX 3a]1a4;
- JMOMyIIEHbl OJHA — JIBE
HETOYHOCTHU npu OCBCIICHUH
BTOPOCTEIICHHBIX  BOIIPOCOB,  KOTOPBIC
HCIIPABIISIIOTCS 10 3aMEYaHHIO0
- BOITPOCHI M3J1araroTcs - oOyuaroruics
CHUCTEMAaTHU3UPOBAHO U TOCIICIOBATEIIHHO; ITOKAa3bLIBAET MOJIHOE
- MIPOJIEMOHCTPUPOBAHO 3HAHUEIPOTPAMMHOTO  MaTepHaa,
yYMEHHUE aHAJIU3UPOBATH MaTepual, OJHAKO | OCHOBHOM MJIOTIOJIHUTEILHON
HE BCE BBIBOJIbI HOCST apTyMEHTUPOBAHHBIN | JINTEPATYPHI,
Y JIOKa3aTeNIbHBIN XapaKkTep; - JIaeT TIOJHBIC OTBETHI
- OTBET  YIOBJIETBOPSET B | HA TEOPETUYECKUE BOIPOCHI Omiera
OCHOBHOM TpPeOOBAaHUSM Ha OICHKY «5», HO | B JOMOJIHUTCIIBHBIC ~ BOIPOCHI,
«4», IIpH 3TOM UMECT OJUH U3 HEAOCTATKOB: A0ITyCKas HEKOTOPbIC HCTOYHOCTH,
7-8 bannos - a) B W3JIOKEHUH JOIYLIEHBI - IIPABUIIBHO
HeOonblIie TPOoOenbl, HE HWCKA3UBIIHUE | IPUMCHSICT TEOPETUYECKHUE

CoJiep>KaHue OTBETA;
0) IomyiieHbl OJWH — JiBa

MIOJIOKEHHU K OLIEHKE ITPAKTUYECKHUX
CUTYaLNI;

HeJo4deTa IIpU  OCBEIIEHWH OCHOBHOIO - JEMOHCTPHUPYET
COoJlep)KaHHsl OTBETa, HCIPABICHHBIC MO | XOPOLIMI YPOBEHB OCBOCHUSI
3aMEYaHUIO NIPEeTogaBaTes; MaTepuala 51 B LIEJIOM
- B) JONYLIEHbl OWIMOKa Wiy | MOATBEPKAACT OCBOCHHE
Gosee JBYX HENOYETOB MM OCBELICHWM | KOMIICTCHINH,  MPEAyCMOTPEHHBIX
BTOPOCTENEHHBIX  BONPOCOB,  KOTOpHIE | IPOrPaMMOH
JIETKO  HCIPaBIIIOTCA 110 3aMEYaHUIO
MIPEIOIaBaATEINS
- HETIOIHO WA - oOyyarommuics
HETIOCIEI0BATEIBHO PAcKphITO | IIOKa3bIBAET 3HAHUE OCHOBHOI'O
CcoJiep)KaHue MaTepuana, HO IIOKa3aHo - MaTtepuaiga B o0ObeMe,
o01ee OHUMAaHUE BOIIpOCa U | HEOOXOUMOM JUIsl  TIPEACTOSIIEH
IPOACMOHCTPUPOBAHBI YMEHWUS, | Tpo(eCCUOHAIBHOMN JIESTENbHOCTH;

JIOCTAaTOYHBIC ISl JAIbHEHIIEr0 yCBOCHUS
MarepHania;

YCBOCHBI OCHOBHBIC
Io paccMaTpuBacMoOMy u

KaTeropmuun

- npu  OTBeTe  Ha
BOIPOCHI ounera U
JIOTIOJTHUTETIFHBIE ~ BOMPOCHI  HE
JIONyCKaeT TrpyObIX oOMmHOOK, HO
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«3»,
5-6 GamoB

JIOTIOJIHUTEIIbHBIM BOIIPOCAM;
UMENNCh 3aTpyJHEHUs WIN
JOMYyIICHbBl  OMMOKH B  ONpEACTICHUU
MIOHATUM, HCIOJb30BAHUU TEPMUHOJIOTHH,
HCIIPaBIICHHBIE 1ocIie HECKOJIBKUX
HAaBOJSILIUX BOIIPOCOB;

IIpU  HENOJHOM  3HAHUM
TEOPETHYECKOr0  Marepuana  BbIABIICHA
HEJ0CTaTOYHAas c(OPMHPOBAHHOCTh
KOMIIETCHIIUM, yMEHMM U  HAaBBIKOB,
CTYIEHT HE MOXET IPUMEHHUTb TEOPHUIO B
HOBOW CHUTYallNH;

IIPOJEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATypHI

B
nux

WCIIBITHIBACT 3aTpyIHEHUS
MOCTIEI0BATEIbHOCTH
W3II0KEHUS;
- HE B IIOJHOM Mepe
JIEMOHCTPHPYET CIIOCOOHOCTH
OPUMEHATh TEOPETUYECKHE 3HAHUS
JUTSt aHaJM3a MPAKTHIECKIX
CUTYallU;
- MOJITBEPIKIAET
OCBOCHHE KOMIICTCHITUH,
IPEeyCMOTPEHHBIX IPOrpaMMoOi Ha

MHUHHUMAJIbHO JOITYCTUMOM YPOBHEC

«2»
1-4 Ganna

HE  PACKpBITO  OCHOBHOE
coziepKaHue y4eOHOro MaTepuaa;
OOHapY)XEHO HE3HaHHE WIIH
HEeTIOHMMaHue Oosbliell Wi  Haubosee
BaYKHOW yacTH yueOHOro MaTepuara;
JIONyIIEHbl  OHIMOKM B
OIpeaeIeHUuH HOHSTHH, npu
WCTIOJB30BAHUU TEPMHHOJIOTUH, KOTOPBIC
HE  WCIPABICHbI  MOCIE  HECKOJBKHX
HABOJISIIIIUX BOIIPOCOB.

HE c(OpMHPOBAHBI
KOMIICTEHIIIH, YMEHHS U HAaBBIKH.

oOyyJarouuics uMeer

CYIIECTBEHHBIC MPOOEITBI B 3HAHUSIX

OCHOBHOT'O y4eOHOro mMarepuaia 1o

JTUCLIUILINHE;

crocooeH
u

HE
apryMEeHTHPOBAaHO
IIOCJIEIOBATEIbHO €0 M3JIararh,
JOMyCKaeT rpyOble omuOKu B
OTBETaX, HEMPABUIBHO OTBEYACT Ha
3aJjaBacMble BOIIPOCHI WIn
3aTPYAHSETCS C OTBETOM;

HE HOJTBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MIPEYCMOTPEHHBIX IPOTPaMMON

Cpedcmeo oyeHusaHusi — KOMOMHUpPOBaHHas — 2 Borpoca/l 3agaua
J1s oueHnBaHus BOPOCOB

one
HKa

Kputepun ouennBanus

IToka3aTejn olleHUBaHUS

MTOJTHO
coJiep)KaHue MaTepuana;
MaTepHan U3JI0KEH
IpPaMOTHO, B OIPENEIeHHONW JOrMYecKon
MOCTIeIOBATEIHHOCTH;
IPOAEMOHCTPUPOBAHO
CHCTEMHOE u riry6okoe 3HaHUE
MIPOTPaMMHOTO MaTepraa;
MOKa3aHo
WJLTIOCTPUPOBATh TEOpEeTUYECKHE
MOJIOKEHHUSI KOHKPETHBIMH  TIPUMEpaMH,
MPUMEHSTh UX B HOBOW CUTYyallUU;
MPOIEMOHCTPUPOBAHO
panee M3YYEHHBIX
BOIIPOCOB,

PacKpBITO

YMEHHE

YCBOEHUE
COMYTCTBYIOIIMX

OO6yuaromuiicst
BCECTOPOHHHE "
3HaHHUA TPOTPAMMHOTO

II0Ka3bIBaAcT
riryookue
Mmarepuaia,
- YBEPEHHO
OPHEHTHpYETCS B  NPOOJIEMHBIX
CUTyalusIX;
- JIEMOHCTPUPYET
CIOCOOHOCTh MIPUMEHSTh
TEOPETUYECKHE 3HAHUS JUTS aHAIIN3a
NPaKTUYECKUX CUTyaluH, JeaTh
NIpaBHIBHBIC BBIBOJABI, IIPOABIIACT
TBOPYECKHE CrIocoOHOCTH B
IIOHUMAaHUH, HN3JI0KEHUHN n

HUCIIOJIb30BaHHUH mporpaMMHOro
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«S», COPMHPOBAHHOCTE W YCTOMYMBOCTH | MaTepHaia;
16-20 KOMIICTCHIIN, YMEHHUI U HABBIKOB; - IO TBEPXKIAET
Gasos - OTBET [PO3BYYall | IOJIHOE OCBOCHUE KOMIICTEHIIHIA,
CaMOCTOSTENBHO, oe3 HABOJAIIMX | IPETYCMOTPEHHBIX TPOrPAMMOii
BOIIPOCOB;
- [POJIEMOHCTPUPOBAHA
CIIOCOOHOCTh ~ TBOPYECKH  NPUMEHSTH
3HAaHHE TEOpHHU K PEIICHUIO
podeCCHOHATBHBIX 3a/a4;
- JOMYIIEHbl OJHA — JIBE
HETOYHOCTH npu OCBEIIICHUH
BTOPOCTEINEHHBIX  BOIPOCOB,  KOTOPbIE
HCIPABJISIIOTCS 110 3aMEYaHHIO
- BOIIPOCHI M3JIararoTes - 00yJarOIUICs
CHUCTEMATH3UPOBAHO U MOCIIEOBATENLHO; | TIOKAa3bIBAET TIOJIHOE
- [POJIEMOHCTPUPOBAHO 3HAHHEIPOrPAMMHOTO  MaTepHaa,
YMEHHUE aHAJIU3UPOBATh MaTepual, OJHAKO | OCHOBHOM UJIOTIOJIHUTEILHON
HE BCE BBIBOJIBI HOCSAT apr'yMEHTHPOBAHHBIN | JIATEPATYPBI;
U JIOKa3aTeNbHbINA XapakTep; - JIa€T TOJIHBIE OTBETHI
- OTBET  YJOBIETBOpPSET B | HA TEOPETHYCCKHE BOIPOCHI OHiIeTa
OCHOBHOM TPEOOBAaHUSIM HA OIEHKY «5», HO | M JONOJHHUTEIBHBIE  BOIPOCHI,
«4, [IPH 5TOM UMEET OJIMH M3 HEJOCTATKOB: JOMyCKasi HEKOTOPBIC HETOYHOCTH;
10-15 — a) B M3JI0OKEHHH JOIYIIEHBI — IIPaBUIILHO
baios HeOobliie TPOoOeNbl, HE HWCKA3uUBIIHUE | IPUMCHSCT TCOPETHICCKHIE

CoJiep>KaHue OTBETA;
— 0) IomyiieHbl OJWH — JiBa

MIOJIOXKEHUS K OLIEHKE MPAKTUYECKUX
CUTYaLNil;

«3»,

HeJo4deTa IIpU  OCBEIIEHWH OCHOBHOIO - JEMOHCTPHUPYET
COJlep)KaHHsl OTBETa, HCIPABICHHBIC MO | XOPOLIMI YPOBEHB OCBOCHUSI
3aMEYaHUIO NIPEeTIogaBaTes; MaTepuala 51 B LIEJIOM
- B) JONYLIEHbl OWIMOKa Wiy | MOATBEPKAACT OCBOCHHE
Gosiee JBYX HENOYETOB IPH OCBELIEHWM | KOMIICTCHINH,  MPEAyCMOTPEHHBIX
BTOPOCTENEHHBIX  BONPOCOB,  KOTOpHIE | IPOrPaMMOH
JIETKO  HCIOPaBIIIOTCA 110 3aMEYaHUIO
MIPEIOIaBaATEIS
- HETIOIHO HIIH - oOyyaromuics
HETIOCIEI0BATEIBHO PACKpPEITO | MOKA3bIBAET 3HAHUE OCHOBHOI'O
CcoJiep)KaHuMe MaTepuana, HO IIOKa3aHo - MaTtepuaiga B o0ObeMe,
o01ee OHUMAaHUE BOIIpOCa U | HEOOXOUMOM JUIsl  TIPEACTOSIIEH
IPOACMOHCTPUPOBAHBI YMEHWUS, | Tpo(eCCUOHAIBHOMN JIESATENbHOCTH;

JIOCTAaTOYHbIC ISl JAIbHEHIIEr0 yCBOCHUS
MarepHania;

- YCBOCHBI OCHOBHBIE
KaTeropud TI0  pacCMaTpuBaeMoOMy |
AOIIOJTHUTECIIBbHBIM BOIIPOCaM;

- UMEJINCh 3aTPYAHCHHS WIIH
JONYIIEHbl ~OMMOKM B  ONpPEICICHUU
HOHﬂTHﬁ, HCIIOJIb30OBAHUKU TCPMHUHOJIOTHH,
UCTIPaBIICHHBIC nocie HECKOJIbKUX

- npu OTBETE Ha
BOIIPOCHI omera u
JIOTIOJIHUTEIbHBIE ~ BOIPOCHI  HE
JIOTIyCKaeT TrpyObIX oOmuOOK, HO
UCTIBITHIBAET 3aTpyAHEHUS B
MOCIIEI0BATEIBLHOCTH ux
U3JI0KEHUS;

- HE B IMOJHOH Mepe
JEMOHCTPHUPYET CHOCOOHOCTh
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6-10 GamioB | HABOMSAIIMX BOIIPOCOB; IIPUMEHATh TEOPETUYECKUE 3HAHUA
- NP HEMOJHOM  3HAHWW | AJIA aHajau3a MPAKTUYECKUX
TCOPETUYECKOTO ~ MaTepHalia  BbISABJICHA | CUTYallUid;
HEJI0CTaTOYHAas c(hopMUPOBAHHOCTH - TIOJITBEPKIAET
KOMIICTCHIIMM, YMEHMHA W  HABBIKOB, | OCBOCHUE KOMIICTCHITUH,
CTYJICHT HE MOXXET MPUMEHUTh TEOPUIO B | MPEIYCMOTPEHHBIX MPOTrpaMMON Ha
HOBOW CHUTYallNH; MHHUMAJIBHO IOITYCTUMOM YPOBHE
- MPOJIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOM JINTEPATYPHI
- HE  PACKpBITO  OCHOBHOE - oOyJaronuicss uMeer
coJiep)kaHue y4eOHOTO MaTepuana; CYIIECTBEHHBIC MPOOENTBl B 3HAHUSIX
- OOHApYKEHO HE3HAHHWE WJIM | OCHOBHOIO y4eOHOro Marepuana Iio
HEOHUMaHue OoJpblIed wWid HauOosee | AUCUUILIMHE;
BaYKHOW yacTH yueOHOro MaTepuaa; — HE croco0eH
- JOIYILIEHBI OIINOKH B | Qpr'yMEHTUPOBAHO u
2» OIpeJIeJICHUN MMOHATHUH, 1pH | IOCIIEAOBATENLHO  €r0  U3JIararh,
1-6 6anma | MCIOJIb30BAHMU TEPMHHOJIOTUH, KOTOpbIE | IOIYCKAaeT rpyOble  OmMOKU B
HE HUCHOpABJIEHbI  MOCJIE€  HECKOJbKHX | OTBETax, HCIPABHIIBHO OTBCYACT Ha
HaBOJISIIIUX BOIIPOCOB. 3aJ1aBacMble BOIIPOCHI 158007
— HE C(bOpMI/IpOBaHBI 3aTPYAHACTCA C OTBCTOM;
KOMIICTECHIIMHU, YMEHUS U HABBIKU. - HE TOJITBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPENYCMOTPEHHBIX MPOrpaMMON
s oneHKu pelenus 3a1aun
Ilpenen 1IUTEIBLHOCTH KOHTPOJIS 30 muH.
KpuTtepun oueHku — Obulo  copMmynupoBaHO — YETKOE

BCCOMBI,

peleHue, TOCTPOCHHOE Ha CPAaBHUTEIHLHOM OIIEHKU
XapaKTEePUCTUK Pa3HBIX TUIIOB JIAMIIOYEK;

ObuIH MIPOAEMOHCTPUPOBAHBI

a/IeKBaTHBIC aHATMTUYECKHUE METOABI MpU padoTe ¢
nH(popMaInueii;

— OBUIM HCIOJI30BaHbBI JIOTIOJTHUTEIbHBIE
WCTOYHUKHU HH(POPMAIIUH;

BBIBO/IbI O6OCHOBaHLI, ApPryMCHTEI

COCIIaHbI COOCTBEHHbBIE BBIBObI,

KOTOpbIE OTJIMYAIOT JJaHHOE PEIIEHUE MO3TOBOTO
ITypMa OT JPYTUX PEHIeHUH

IToka3zaTenn oneHKH

max 10 OayutoB

«5», eciu (9 — 10) 6as10B

TTOJTHBIM,
MIPUMEHEHUEM HEOOXOIMMBIX HCTOUHUKOB

000CHOBAHHBIN OTBET C

«4», eciu (7 — 8) 6as10B

PAacCUCThI;

HCIIOJHEIA OTBET B
NPaBUJIBLHOCTH U IMOJTHOTHI OTBETA!
- He OBbUIM BBIIIOJIHEHBI BCE HeO6XO]II/IMBIe

3aBUCUMOCTH  OT

- ObUIM IMOJIy4€HbI HE TOYHBIC PE3YJIbAaThI,
CTYACHT HE MOXCET OJHO3HAYHO OTBCTUTH Ha

© PI'YTHUC




OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 37 uz 106

BOTIPOCHI

«3», eciiu (5 — 6) 6a10B

HENOJIHBIH OTBET B
MPaBUIILHOCTH U MOJIHOTHI OTBETA:

3aBUCUMOCTH  OT

He ObUIM  MPOAEMOHCTPUPOBAHEI

aJICKBAaTHBIC aHATUTHIECKUAE METOBI TIpU padoTe ¢
nHpopMaIuei;

- He OBUIH CJIeTaHbl COOCTBEHHBIC BHIBO/IBI,
KOTOpBIE OTJIMYAIOT JaHHOE peIICHHE 3ajauu,
CTYJICHT HE TOJIyYHJI IPAaBUILHOTO OTBETA B 3aJ1a4e

Buabl CpeacTB OLCHUBAHUNA, NPUMEHACMBLIX IIPU MPOBECACHUM HpOMe)l(yTO‘lHOﬁ
aTTeCTalMi U HIKAJbI OCHKH YPOBHSHA 3HaHHﬁ, yMEHI/Iﬁ U HABBIKOB IIPH UX BBIINOJHCHUH

VYcTHBIN onpoc
IlxaJjia OEeHKH YPOBHS 3HAHMI, YMEHU M HABBIKOB IIPH YCTHOM OTBeTe

one
HKa

KpuTepun onennBanus

IToka3aTejn olleHUBaHUS

«S5»

- MIOJTHO PacKpbBITO
coJiep)KaHue MaTepuana;
- MaTepHan U3JI0KEH

rpaMOTHO, B ONPEACICHHON JIOrMYECKOU
MOCJIEJ0BATEIILHOCTH;

- MPOJAEMOHCTPHUPOBAHO
CHCTEMHOE U riryooKoe 3HaHHUE
MPOrPaMMHOI0 MaTepHUana;

- TOYHO
TEPMHUHOJIOTHS;

- MOKa3aHO
WJUTIOCTPUPOBATH TEOpPETUUYECKHUE
MOJIO)KEHU KOHKPETHBIMH  MPUMEPaMHU,
MIPUMEHATH UX B HOBOM CUTYyalluU;

- MPOAEMOHCTPUPOBAHO
YCBOCHHE paHee M3yYECHHBIX
CONYTCTBYIOLIUX BOIIPOCOB,
chOPMUPOBAHHOCT U YCTOWYMBOCTH
KOMIIETEHIIMM, YMEHUN U HaBBIKOB;

HCIIOJIB3YCTCA

YMEHHE

- OTBET MPO3BYyYAT
CaMOCTOSITEILHO, oe3 HaBOIAIINX
BOIIPOCOB;

- MPOIEMOHCTPHUPOBaHA
CIIOCOOHOCTh ~ TBOPYECKH  MPUMEHSTH
3HaHUE Teopuu K PELIEHHIO
po¢eCCHOHANIBHBIX 3a]1aY;

- IPOAEMOHCTPUPOBAHO

3HaHUE COBPEMEHHOH yueOHOH M HayuyHOU
JIUTEPaTypBHI;

- JOITYIIEHBI
HETOYHOCTHU Ipu

OoJHa — JOBC
OCBCIICHUU

- OO6yuarommiics
MIOKa3bIBACT BCECTOPOHHHE u
riyOOKHE 3HaHUS IMPOrPAMMHOIO

MatepHana,

- 3HAHUE OCHOBHOW H
JOTIOJTHUTEIHOU JTUTEPaTyphI;

- IOCIIEIOBATeIbHO U
YETKO OTBEYAeT Ha BOIPOCHI OmieTa
¥ JIOTIOJTHUTEIIbHBIE BOIIPOCHI;

- YBEPECHHO
OpPHEHTHpYETCS B  NPOOJIEMHBIX
CUTyalusIX;

- JICMOHCTPUPYET
CIOCOOHOCTh MIPUMEHSATh
TEOPETUYCECKHE 3HAHMS JUIsl aHAIM3a
NPaKTHYECKUX CHUTyalluH, JenaTh
NpaBHUIIBHBIC BBIBOJBI, IIPOABIIACT
TBOPYECKHE CIIOcOOHOCTH B
IIOHUMaHUH, HN3JI0KEHNU n
UCTIOJIb30BaHUHU POrPaMMHOTO
Mmarepuaia;

- TIOATBEPKAACT
MOJTHOE OCBOCHHE KOMIICTCHIIHH,
MIPEAYCMOTPEHHBIX ITPOrpamMMoOit
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BTOPOCTETICHHBIX  BOIPOCOB,  KOTOPHIC
WCIPABJIAIOTCS 110 3aMEYaHUIO

- BOIIPOCHI U3JIAralTCs - oOyuaroruics
CUCTEMAaTHU3UPOBAHO U MOCIIEI0BATENbHO; MOKA3bIBACT MOJIHOE 3HAHUE

- MIPOJIEMOHCTPUPOBAHO — IPOrpaMMHOTO
YMEHHE aHAJIM3UPOBATh MaTepHall, OJHAKO | MaTepuajla, OCHOBHOU U
HE BCE BBIBOJIbI HOCST apryMEHTHPOBAHHBII - JOTIOTHUTEILHOU

U OKA3aTeJIbHbIN XapaKTep;
IIPOJIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOM JIUTEPATYpHI.

OTBET  Y/IOBJIETBOPSET B
OCHOBHOM TpPEOOBaHMSIM Ha OLIEHKY «5», HO
IIPY 3TOM MMEET OJIMH U3 HEJJOCTATKOB:

a) B W3JIO)KEHUU JIOMYIIEHbI
HEOObIIMEe TPOOETBl, HE HCKA3WBIIUE
COZIep’KaHKE OTBETA;

JUTEpaTyphl;
- JTAeT TIOJHBIE OTBETHI
Ha TEOpPETUYECKHE BOIPOCH Omiera
U JIONIOJHUTEIbHBIE  BOIPOCHI,
JIOTTyCKasi HEKOTOPbI€ HETOUHOCTH;
MPaBUIIbHO
IPUMEHSIET TEOPETUYECKHE
MOJIOKEHUS K OI[EHKE MPAKTHYECKUX

CUTYaLUil;

- 0) JomylieHbl OAMH — JBa - JEMOHCTPHUPYET
HEJ0YeTa TMPU OCBEIICHHMH OCHOBHOTO | XOPOIIUN YPOBEHb OCBOCHHUS
colepkaHusi OTBETa, MWCIPABICHHbIE IO | MaTepuana u B LEJI0M
3aMEYaHMIO TIPET0/1aBaTelIs; MOATBEPKIAET OCBOCHHE

- B) JONYIIEHBI OINMOKA WM | KOMIIETEHIMH, IPEIyCMOTPEHHBIX
Ooslee JBYX HEJOYETOB IIPH OCBEMIEHHH | IPOrpPaMMOi
BTOPOCTENEHHBIX  BOIPOCOB,  KOTOpPBIE
JIETKO  HCHPABJISIIOTCA IO 3aMEYaHUIo
MIpenoiaBaress

— HETIOJTHO WITHN — oOyyJaronuics
HETIOCJIeI0BATENILHO PACKpBITO | MOKa3bIBAET 3HAHHE OCHOBHOTO
colepKaHue MaTepuaia, HO IOKa3aHO — MaTepuana B o0beme,
ob1ee IIOHNMaHUe BOIIpOCa U | HEOOXOOUMOM IS MIPEACTOSALEH
MPOJICMOHCTPUPOBAHBI yMeHHUS, | mpodeCCUOHATBHON NeATEeTbHOCTH;
JOCTAaTOYHbBIC OJIA I[aJ'IBHefIHIeFD YCBOCHMUA — npu OTBETE Ha
MaTcpHaia, BOIIPOCHI ounera "

— YCBOEHBI OCHOBHBI€ | IOMOJIHUTENFHBIE ~ BOMPOCHI  HE
KaTeropud 10  pacCMaTpUBAEMOMY M | IONYyCKaeT TIpPyObIX OIIMOOK, HO
JIOTIOJTHUTEIBHBIM BOIIPOCaM; WCIIBITHIBACT 3aTpyAHEHUS B

— MMEJUCh 3aTPYAHCHUS WM | IOCIEA0BATEIbHOCTH ux
JOMYIIEHbl  OMMOKA B OMNPEACIICHUU | U3JI0KEHUS,

MOHSATUN, HUCIOJIb30BAHUU TEPMHUHOJIOTHH, — HE B IIOJHOW Mepe
«» WCTIpaBIICHHBIE rocJe HECKOJIBKHX | IEMOHCTPHPYET CITOCOOHOCTH
HaBOJSILIUX BOIPOCOB; MIPUMEHATh TEOPETUUYECKUE 3HAHUS

— MpU  HEMOJHOM  3HAHWHM | JJIA aHanu3a MPaKTUYECKHUX
TEOPETHYECKOTO  MaTepuaja  BBIABJICHA | CUTYallUi;

HEJI0OCTaTOYHas c(hOpMUPOBAHHOCTh — MOATBEPKIAET
KOMIIETCHIIMHA, YMEHUH UM  HAaBBIKOB, | OCBOCHUE KOMITIETEHIIHH,

CTYyJIEHT HE MOXET NPUMEHUTh TEOPHUIO B
HOBOH CUTYallNH;

IIPOJIEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU JINTEPATYPBI

MPEAYCMOTPEHHBIX IPOrPAMMON Ha
MHUHHMMAJIBHO JOIIYCTUMOM YpOBHE
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«Q»

- HE  PacKpbITO  OCHOBHOE
coJiep)KaHue y4eOHOro MaTrepuara;

- OoOHapyXeHO HE3HaHWE WU
HeNOHUMaHue OoJbinell WM Hauboiee
Ba)XHOH YacTH y4eOHOro MaTepuaa;

— JOTYIIEHbI OmMOKK B
OIIPEACIICHUU IIOHATHUH, pu
WCIOJIb30BAHUU TEPMHHOJIOTUH, KOTOPBIC
HE  HCIpaBIEHBl  TOCIE  HECKOJIBKHX
HABOJISIIIIUX BOIIPOCOB.

- HE cOpMHPOBAHBI
KOMITICTCHIMH, YMCHUS U HABBIKH.

- oOyJaronuicss uMeer
CYIIECTBCHHBIC MPOOEIBl B 3HAHUAX
OCHOBHOTO y4e€OHOTO Marepualia Io
JUCIUIIINHE,

- HE CIocoOceH
apryMEHTUPOBAHO u
MIOCJIEIOBATEILHO  €r0  H3JIaraTh,
JOMyCKaeT rpyOble  OmMUOKH B
OTBETax, HEIPABWJIBHO OTBEYAET Ha
3a/1aBacMbIC BOIIPOCHI WIN
3aTPYIHACTCS C OTBETOM;

— HE MMOJITBEPKIAET
OCBOCHHE KOMIICTCHITUH,
IPEAYCMOTPEHHBIX MPOTPAMMOK

Pemenne 3agau

IIlkasa oOuUeHKH YPOBHS 3HAHUI, YMEHUIl M HABBIKOB IIPH pelIeHUMH KeiicoB
(cUTyalMOHHBIX 32/1a4)
Ilpenen 30 muH.
AJUTETbHOCTH
KOHTPOJIsI
Kpurepun — ObUI0 CHOPMYIHMPOBAHO M TPOAHANMZUPOBAHO OOIBIINHCTBO
OLEHKH mpo0JieM, 3aJI0KEHHBIX B Keiice (3amade);
— OBUTH TIPOJIEMOHCTPUPOBAHBI AJICKBATHBIE aHATTUTHYECKUE METOJbI
pu padoTe ¢ HHpOpMaIIHEH;
— OBUIM WCIIOJNIb30BaHbl JIOTIONTHUTENBHBIE MUCTOYHUKA WH(GOpMAITUU
JUTSI pelrieHus Keiica(3amaun);
— OBUIH BBITIOTHEHBI BCE HEOOXOMMBIC PACUEeThI;
— TIOATOTOBJIEHHBIE B  XOJ€ peUIeHus Keica JOKYMEHTHI
COOTBETCTBYIOT TPEOOBaHHUSAM K HUM II0 CMBICITY U COJIEPIKAHUIO;
— BBIBOJIBI 00OCHOBaHbBI, ApPT'yMEHTHI BECOMBI,
— cpaenmaHbl COOCTBEHHBIE BBIBOJABI, KOTOpPbBIE OTJIMYAIOT JaHHOE
penieHue Kenca oT Jpyrux peleHui
Ioxa3aTenn Max 10 GamioB
OLleHKH
«5», ecam (9 — TIOJHBIM, OOOCHOBAaHHBIM OTBET C MPHUMEHEHHEM HEOOXOIUMBIX
10) 6an0B HCTOYHUKOB

«4», ecoim (7 —

8) 6annos

mpo0iieM, 3aJI0KEHHBIX B Keiice;

HETOJHBIA OTBET B 3aBUCUMOCTH OT MPABMUIIBHOCTH Y TIOJTHOTHI OTBETA!
- He OBUTH BBITIOTHEHBI BCE HEOOXOAMMEBIE PaCUeThI;
- He ObUIO c(OPMYIMPOBAHO W MPOAHATU3UPOBAHO OOJBIIMHCTBO

«3», ecam (5 —

6) 6as10B

METOJIBI TTpH paboTe ¢ nH(popMarmei;

HETOJHBIN OTBET B 3aBUCUMOCTH OT MPAaBUIIBHOCTH U MOJTHOTHI OTBETA!
- He OBUIM NPOJEMOHCTPUPOBAHBI

aJICKBATHBIC AHAJIMTHUYCCKHEC

- He ObLIn IMOATOTOBJICHHBIC B XOJ€ PCIICHUA Keica JOOKYMCHTEI,
KOTOpbIE COOTBETCTBYIOT TPEOOBAaHMUSIM K HUM IO CMBICITY U COJIEPKAHHUIO;

- He ObuIM CACIJIaHbI COOCTBEHHEIE BbIBOABI, KOTOPBIC OTINYAIOT
JIAHHOE pelIeHUE Kelca OT JPYIUX PELICHUIM

© PI'YTHUC




OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 40 uz 106

7.3. TunoBble KOHTPOJIbHbIE 32IaHUSI WJIM UHbIE MATEPHUAJIbl, HEO0OXOAUMbIE /ISl OLEHKHU
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YKWIIUX 3TANbI
(popMupoBanus KoMIeTeHIIMA B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI POrPaMMBbI.

Howmep nenenu

ceMecTpa

Pazgen auciumIvHEL
o0ecreunBaronnii
(dopmupoBaHue
KOMITETCHITNH (WTH ee
Y4acTH)

Bun u coneprkaHre KOHTPOIBHOTO
3a7aHus

TpeboBaHus K BBIIOIHEHHIO
KOHTPOJIBHOTO 3aJaHUsI U CPOKaM
craun

1. TeopeTuxo-

Pabora oneruBaercs o 10-u 6anpHOM

5 METO/I0JIOTHIECKHUE TpeHuHT onpeneNeHnst Harpy30K Ha CHCTEME B 3aBUCHMOCTH OT TTOJIHOTHI U
OCHOBBI pecypcel TOYHOCTH PELICHUSI TPEHHHIOBOT'O
pecypcocOepexeHus 3ajaHus
1. Teoperuxko- Pab6ora onenuBaercs mo 10-u 6anbHOM

7 METO/I0JIOTHYECKHUE [MpakTHyeckas 3aja4a Mo OLECHKE CHCTEME B 3aBUCHMOCTH OT ITOJIHOTHI U
OCHOBBI PeCypcoB U Mep pecypcocOepesKeHus TOYHOCTH PELICHUS HHANBHY aTbHON
pecypcocOepexeHus 3agaq
2. HopmatusHo-

MIPaBOBBIE OCHOBBI
pecypcocOepexeHns
3. PecypcocOepexenue .
P P . Pabora onenuBaercs o 10-u 6anpHOM
MIPUPOJTHBIX PECYPCOB Keiicer o ontumusanun
CHCTEME B 3aBUCHMOCTH OT TTOJIHOTHI U
11 4. PecypcocOepexerne | 3pPEKTHBHOCTH M SKOJIOTHIHOCTH .
TOYHOCTH PELICHUS] HHANBH Y aTbHON
00IIIeCTBEHHBIX pecypcocOepeskeHns sanau
pecypcoB
5. Pecypcocbepexenue
MPOCTPAaHCTBEHHBIX
pecypcoB
6. DHeprocoepexeHne
B IIpo(heCCHOHAIILHOM
1 ObITOBOM
JeATETLHOCTH.
MeTtoabl
SHEprocOepexeHus u PesynbraTsl oneHuBatoTes 1o 10-u
KosutokBuyMm 1o teme .
9Heprod3QPpeKTHBHOCTH 0apHOM cHCTEME B 3aBUCHMOCTH OT

15 . JHeprocoepeKeHne u

B TYPUCTCKOH MOJTHOTBI M TOYHOCTH PEIICHHS
9HEProdpHEKTHBHOCTD N

WHTyCTPUH WHIBHUIYaJIbHOHM 3a71a4

7.

Pecypcocbeperaroriee

MPOEKTUPOBAHKE B

Typu3Me. YIIpaBileHUue

pecypcocOepexeHueM

Pabora onenuBaercs no 25 GaiabpHON
KomOuHMpoBaHHast KOHTPOJIBHAs: 2 CHCTEME B 3aBUCHMOCTH OT
17 Bce 6moxu MUCBMEHHBIX BOTIpOCa U permieHue | IIPaBWIBHOCTH, IIOJIHOTHI M1 TOYHOCTH

CUTYaI[MOHHOU OLIEHOYHOM 3a7jauH.

OTBCTOB.

TecToBBIE 3a1aHUA

Heo0xoaumo BbIOpaTh BCe NPaBUJIbHbIC OTBETHI:
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Bonpoc Ne 1
C Kakoro MOMEHTa Ha TEPPUTOPHH Poccru MOKeT OBITh BBEICH 3alIpeT 000pOTa JIAMIT
HaKaJIMBAaHUS MOII[HOCTHIO
75 BT u BbIIIE?
a) C 1 saBaps 2011 roma
b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 roma
Bomnpoc Ne 2
OKBUBAJICHT JIaMIIbl HAKaJIUBaHUs 75 BT - 3T0 KOMIakTHas TIOMUHUCIICHTHAS JIaMIIA...
a) 7Bt
b) 15Br
c) 20Br
d) 45Br
Bomnpoc Ne 3
C 1enblo 5KOHOMHH 3JIEKTPOIHEPTUH, XOJOIUIBHUK HYXKHO...
a) CraBuTh BO3JIC ra30BOM IUIMTHI HJIM BO3JIC OaTapen

b) He pasmopaxuBaTh

¢) CTaBHTH B XOJOAHOE MECTO

d) Hcmons30BaTh /15 3aMOPAKUBAHUS TEIUIBIX, HEOCTHIBIIHX MPOTYKTOB
Bomnpoc Ne 4
KT0 nomkeH mpeanoxXuTh XUbllaM MHOTOKBAPTUPHBIX JOMOB IEPEYCHb MEPOIIPUATUN 110
SHEprocOepereHNI0?

a) U Pecypcocnabkarorue opranusanuu, W yrnpasistoiine KOMIaHuA

b) TOJIBKO PecypcocHabkarolne opraHn3aIiim

¢) TOJIbKO YupasJstitoriye KOMIaHHN

d) JKuiblbl JOJKHBI CAMH MIPEUIOKHUTD TIEpeYeHb MEPOPUSITHII PecypcocHabkaronmm

opraHu3zanusm praBHﬂ}OHII/IM KOMIIaHUAM

Bomnpoc Ne §
KakuMm nucnesm u Tunam TeJlIeBU30pOB CTOUT OT/IaBaTh MPEANIOUYTEHUE C TOUKU 3PEHUS
HEProcOepeKeHus?

a) C 2IeKTPOHHO-ITy4YeBO# TPYOKOM

b) C ®HUAKOKPHCTATIIMYECCKUM AUCTIIICEM
c) C mia3MeHHBIM YKpPaHOM
d) Bce Tpu THMA MPAKTHYECKH SKBHBAJICHTHBI [I0 MOIIIHOCTH

Bonpoc Ne 6
3amenusB namny 100 BT Ha KOMIIAKTHYIO JTFOMMHUCLEHTHYIO 25 BT, Ipu BKIIFOUEHHNH B CpETHEM
Ha 3 yaca B JIEHb, F'0JI0Basi 3KOHOMUS COCTABUT...

a) 50 xBT.u.

b) 750 kBr.u.

C) 25«kBr.u.

d) 82 kBr.u.
Bomnpoc Ne 7
Kora Ha KOMITBIOTEPHO# U OPIrTEXHUKE JIOJDKHBI HAYATh MMyOJIMKOBATh KITacC
sHeprodpexTuBHOCTU?
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a) C 1 suBaps 2010 roga

b) C 1 urons 2010 rozma

c) C 1 suBaps 2011 roga

d) C 1 saBaps 2012 roma
Bonpoc Ne 8

Ha sniekTporuinte 5KOHOMHEE IPUMEHSTH MTOCYLY. ..
a) C pOBHBIM JTHOM U MPO3PAYHOIl KPBIILIKOW

b) C BBIMyKJIBIM THOM K HEMIPO3PAYHOI KPBIIIKON
€) C BOrHYTBHIM JHOM M TPO3PAYHON KPBILIIKOH
d) C TONCTBIM AHOM M HETIPO3PAYHOM KPBIIIKON

Bomnpoc Ne 9
Korna Ha ObITOBOI TeXHUKE (KpOME KOMIIBIOTEPHON M OPTTEXHUKH ), B COOTBETCTBUH C 3aKOHOM
"O06 sHeprocoepekeHun", TOMKHBI HAYaTh MyOIMKOBAaTh Ki1acc dHeproddGexkTuBHOCTH?

a) C 1 smaBaps 2010 roga

b) C 1 suBaps 2011 roga
c) C 1 suBaps 2012 roga
d) C 1 wmoms 2010 roma

Bonpoc Ne 10
Jlns yMeHbIIeHHs TOTPEOICHNUS 3JIEKTPOIHEPTHH TEJICBU30POM I MOHUTOPOM....
a) HyXHO yCTaHOBHUTH €ro TaK, 4TOOBI CBET Majall Ha SKpaH

b) HyXHO yCTaHOBUTB peryaHpOBKY SPKOCTH HAa MAKCUMYM
C) HyXHO yCTaHOBHTH €ro B TEMHBIH YToJj, 4TOOBI CBET HE MaJiall Ha YKpaH
d) HyXHO MOCTaBHUTH €T0 B TEMIOE MECTO, OIIMKe K OaTtapee OTOTUICHHS

Bonpoc Ne 11
C kakoro MoMeHTa Ha TeppuTopuu Poccuu 3ampeniaeTcst 000pOoT JaMil HaKalTuBaHUs
moInHocTeo 100 BT u BeIIIEe?

a) C 1 suBaps 2010 roga

b) C 1 suBaps 2011 roga
c) C 1 suBaps 2012 roga
d) C 1 suBaps 2013 roga

Bonpoc Ne 12
TexHuka B pexxuMe 0xugaHus (¢ "KpacHbIM Iia3kom")...
a) IlorpeGisier sHEpruI0 OaTapeeK TUCTAaHIMOHHOTO ITyJIbTa YIPaBICHUS

b) T'enepupyer HaKOIJIEHHYIO B IPUOOPE SHEPTHIO B CETh
¢) TloTpebasieT SHEPTHUIO U3 CETH
d) Co3smaet moMexu B CETH

Bomnpoc Ne 13
C kakoro MOMeHTa Ha TeppUTOPUHN Poccru MokeT ObITh BBEICH 3alpeT 000pOTa JIaMIl
HaKaJIMBaHUS MOIIHOCTEIO 25 BT 1 BhITIIE?

a) C 1 smBaps 2011 roga

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

Bonpoc Ne 14
Hanbonee 3¢(pekTuBHO pacxoqyeT 3JEKTPOIHEPTHIO YTIOT, KOTOPBIH. ..
a) Hcnone3yercs i TaXKu HEOOIBIINUX MOPIUN OeThbs

b) He BoikIrOUaeTCS KOXIBIH pa3, KOraa IIajsimii oTBiaekaeTcs Ha 10 MHHYT
C) BxiroueH Ha MOJNHYIO MOIIHOCTh
d) Tnamurt yBnaxuHeHHOE Oelbe

Bonpoc Ne 15
3apsaHble yCTPOcTBAa HOYTOYKOB M COTOBBIX TEIE(OHOB...
a) HyXHO OCTaBJIATH B PO3ETKE, Aaxe eciu TeineOoH Hiid HOYTOYK He 3apsuKaeTcs

b) HyxHO BBIHMMATh M3 PO3ETKH, KaK TOJBKO 3apsIHiIn Telne()OH Wil HOYTOYK
€) Henb3s BKIIIOYATh NApaIENBHO C YTIOTOM
d) Henp3s BKIFOYATH MAPALICTBHO C MBLIIECOCOM

Bonpoc Ne 16
B ueM u3mepsieTcst MOIHOCTD AJIEKTPUIECKOro npudopa?
a) B kummoBarT-gacax

b) B BarTax wiam KuaoBaTTAX
C) B ammepax mim MIUTHAMIIEPAX
d) B Bombrax

Bonpoc Ne 17
120 Barr - 370...
a) 12 xmoBaTT-uacoB

b) 0,12 kunosart
c) 1,2 xunosarr
d) 1200 kunoBaTT-4acoB

Bonpoc Ne 18

I[O KaKOM JaThl COOCTBEHHUKH MHOT'OKBAPTHPHBIX JTOMOB JOJI?KHBI 00eCIeunTh NX

WHIUBUTYAJIbHBIMU U KOJUICKTUBHBIMU MpUOOpaMu yuera?
a) Jo 1 uronsa 2010 roma

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

Bonpoc Ne 19

Kakum 0005M HYKHO OTJaBaTh NPEANOYTEHHE ITPU PEMOHTE, YTOOBI CHIXKATh OTpebIeHNE

AIIEKTPO3HEPTUU?
a) Kpacubm
b) Morommmes
c) CaeribiM
d) 3enensiM

Bomnpoc Ne 20
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Ecnu npu6op notpediisier 50 Bt u paboTaer 3 yaca kaxxaslii 1eHb, TO 3a Mecsl (30 nueil) on
MOTPEOUT...
a) 150 Br

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

Bonpoc Ne 21
Howmep u nata 3akona "O06 3HeprocOepexeHUN 1 O MOBBIIIICHUN YHEPTEeTUICCKOMN

s dpexTuBHOCTH"
a) Ne2l1 or 12 utons 2008 roga

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

Bomnpoc Ne 22
Hcnonp30BaHne HACTONIBHBIX JIaMIl, Opa U TOPIIEPOB, C TOUKU 3PEHUS SHEProcOEpEKEHUS. ..
a) He pexomenayercs, T.K. YBEIMIUBAET MOTPEOICHUE DIIEKTPOIHEPTHH

b) He pekomenmyercs, T.K. CO3a€T TOIBKO MECTHOE OCBEIIICHHE

C) PexomeHmyercs, T.K. TO3BOJSIET PEXKE BKIFOYATH JIIOCTPY WK BKJIFOYATh JIFOCTPY MEHBIIICH
MOII[HOCTH

d) He umeer 3HaueHNS

Bomnpoc Ne 23
C 11eTbI0 SKOHOMUU 3JIEKTPOIHEPTHH, SIEKTPOUAHUK HYKHO...
a) Pexe 4MCTUTH OT HAKWITH

b) Hcnonb3oBath ¢ BOIONIPOBOIHOI, HEDUIBTPOBAHHOW BOIOM
C) 3anuBaTh BOAOI HA TPETh, €CIH COOMPACTECH BBIMUTD OJIHY YAIIKY
d) Ilokymarh Kak MOXHO GOJIbIIEH MOIIHOCTH 1 0ObeMa

Bonpoc Ne 24
OnexTpooborpeBaresb cO BCTPOEHHBIM BEHTUISITOPOM I10 CPABHEHUIO C MOJIENbIO 0e3
BEHTHWIIATODPA...

a) Memnee 3pheKTHBEH, T.K. PACXOAYET JIEKTPOIHEPTHIO HE CTOIBKO Ha 000TPEB, CKOIBKO Ha

paboTy BEHTHIATOPA

b) Boree apdexrren, T.K. MO3BONIAET OBICTPO PACTIPEAETUTE TEIUIBIN BO3AYX 10 KOMHATE 1
CHHM3HTH BpeMs paboThl (M MOTPeOIIEMYIO SHEPTHIO)

€) OpuHakoBO 3()(HEKTHUBEH, T.K. INEKTPOIHEPT s HA IPUBOJI BEHTHILSITOPA TOXKE IPEBpaIaeTCs B
TEIIO

d) HesddexTuseH, T.K. BBIIYBaeT TEIUIbIA BO3IYX U3 KBAPTHPHI

Bomnpoc Ne 25
Korna BiItoueH KOHAULIMOHED, C LI€TbI0 MUHUMHU3AIUH TOTPEOICHUS IIEKTPOIHEPTUHL. ..
a) HyxHo 3aKpbIBaTh OKHA U JIBEPU

b) HyXHO OTKpBITH JBEpPH, HO 3aKPHITH OKHA
C) HyXHO OTKpPBITh OKHA, HO 3aKPbITh JIBEPH
d) HyXHO OTKpPBITH OKHA U IBEPH
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Bomnpoc Ne 26
Ecnu Tapud 3a anextposHepruro 2 pyolis 3a KHIOBaTT-4ac, To mpudop moiHocteio 100 Barr,
paboTas B cpeaHeM | yac B JeHb, TOTPEOUT 3a rOJl SHEPTHH Ha...

a) 73 pyons

b) 730 pyGueit

c) 200 pyGieit

d) 2000 pyb6neit

Bonpoc Ne 27
YToObl HACTPOUTH HA KOMIIBIOTEPE PEKUM IHEProcOEpeeHus, HYKHO...
a) [Ilepeiitu B [laHesnp YrpasieHus, 3Ha90K "dIeKTponuTanue”

b) CHsATh KpBILIKY, OTPEryIUPOBATh HACTPOWKH CUCTEMHOM TJIAThI
C) CHATH KPBILIKY, OTPETYIHPOBATH HACTPOIKH OJIOKA MUTAHUS
d) TIlepeiitu B MEHIO, BEIOpATh HACTPONKY PEKUMa SHEProcOepexkeHust 0QUCHBIX POrPaMM

Bonpoc Ne 28
Bribupas Mmex 1y ra3oBoil (IIpy HaJIMYKU EHTPATU30BAHHOTO Ta30CHA0KEHNS) U
ANEKTPUYECKOH TIITUTOM. .

a) HeobOxomumo BBIOHPATh IEKTPOILUIUTY - OHA SIKOHOMHEE

b) Heobxomumo BEIOHpATh ra30BYIO IUIKTY - T'a3 000MIETCS CIICBIIC

€) HeobGxoanmo BbIOMpPATh ra30BYIO, €CIIM HET CYETYHKA Ha ra3, HHAUe - IEKTPUUCCKYIO

d) Heo6xoanumo BEIOUPATH IEKTPHIECKYIO, €CITH €CTh CUSTYHUK Ha HJIEKTPOIHEPTHIO, HHAYE -
ra3oByIO

Bonpoc Ne 29
Kak 0003HauaroTcs ki1accsl 3HeprodhekTuBHOCTH?
a) Iudpamu L, I1, Il u 1.1. - oT Gosiee 3¢ deKTUBHOTO K MeHee 3P HeKTHBHOMY

b) Bbyksamu A, B, C u 1.11. - oT 6osee a3 pekTuBHOro K MeHee 3hHeKTUBHOMY
C) 3uakamu ++, +, -, -- ¥ T.J1. - OT 60Jiee 3phexkTHBHOTO K MeHEe I3 PEKTUBHOMY
d) 3Buaxamu E100, ES0, E25 u T.1. - oT 6011€e 3¢ dekTrHBHOrO K MeHee 3hHeKTHBHOMY

Bonpoc Ne 30
Tapud nst HaceneHus B ONFKANUIITIE TOJIBL. .
a) Byner cHmxatbes
b) Ocranercs Ha npexHEM YpOBHE
C) Byner pacTu mprUMEpHO HA BETHMYUHY HHQIAIHH
d) Byner pactu onepexaromuMu HHQIALIIO TEMIAMA
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Kirou k Tectam:
Ne Ne npaBUIIBHOTO OTBETA
Ne Ne mpaBHIIBHOTO Ne Ne npaBunbHOTO TECTOBOTO 3aaHUs
TECTOBOI'O 3aJaHU OTBETa TECTOBOI'O 3aJlaHU OTBCTa
a) a) a)
b) b) X b)
1 o - 1 A 21 A -
d) d) d)
a) a) a)
b) x b) b)
2 o 12 A - 22 A -
d) d) d)
a) a) a)
b) b) b)
3 5 - 13 3 23 A -
d) d) : d)
a) x a) a)
b) b) b)  x
4 A 14 A 24 3
d) d  x d)
a) a) a) X
b) X b x b)
5 5 15 ) 25 c)
d) d) d)
a) a) DI
b) b b)
6 5 16 B 26 A
d) x d) d)
a) a) a) X
b) b x b)
7 3 17 5 27 9
d) x d) d)
a) a) a)
b) b) b  x
8 o 18 SR 28 )
d) x d) d)
a) a) a)
b) x b) b  x
9 o 19 S 29 A
d) d) d)
a) a) a)
b) b))  x b)
10 o - 20 3 30 A
d) d) d  x
1. KoHTpoJIbHBIE BONPOCHI K MPOMEKYTOYHOH aTTeCTALUH
1. OcHoOBHBIE OHSTHS TIO SHEPTOCOEPEIKEHUIO
2. TpaguiuoHHas PHEpreTHKa U €€ XapaKTepUCTUKa
2. HerpaguumonHasi SHepreTWka M €€ XapakTepucTuka. Jlpyrue BUABI HETPaIHIIMOHHOM
SHEPTreTUKHU
3. HerpaguumoHHas YHEPTETHKA H CTPOUTEITHCTBO
4. TlepcrieKTUBHI pa3BUTH MUPOBOU YHEPTETHKH.
5. MupoBoii OIIBIT SHEPTOCOEPEIKECHHUS.
6. OmnbIT sHeprocoeperatomet noautuku B CIUA, SAnonun, lanun.
7. Tlonstue ‘“PHEprus’”, BHUIBI DHEPTUU. 3aKOH cOXpaHeHHs »Hepruu. OmnpenencHue

sHepruu. Mcrounuku sHepruu. Buabl snepruu (¢ mpuMepamn).

8. Bumel TommmBa. YcnoBHoe TormmBo. Kiaccudukamus BHIOB TOIIMBA TIO  UX
arperaTHoMy cocTosiHuI0. IIpuMepsl pa3nuuHbIX BUAOB TOIUIMBA.

9. IlepBuunble SHEpreTHYECKHE pecypchl. Onpenenenne, MpuMephl.

10. BropuuHsle 3HEepreTHueckue pecypcebl. OnpeneneHue, mpuMepsl.
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13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

25.
26.

217.

28.
29.
30.

31.
32.
33.
34.

35.
36.

. CoBpeMeHHast »HepreTuka. OJHepretuka Poccun. Uto Takoe sHepretuka? YpoBHU

notpebnenus suepruu B Poccun. [IpoGiembl coBpeMeHHON SHEPTETHKHY.

. TpanuuuonHast 3HepreTuka. Buapl TpaauuuoHHON sHepretuku (¢ npumepamu). ADC,

TOC, I'DC. Hammume DOC B Poccum, 00ecCnedyeHHOCTh SHEpPrueil COOCTBEHHBIMU
TPaIUIIMOHHBIMU UCTOYHUKAMHU.

Herpanuuumonnas sHepretuka. Bujbel HeTpajiuIMOHHONW 3HEPreTHKH (C IpPUMEpaMu).
ObecneuenHocTs Poccun sHeprueii cCOOCTBEHHBIMU HETPATUIIMOHHBIMI UCTOYHUKAMH.
Pacnipenenenune snepruu. Dnexrpocetu (JIDII) u TermoceTn, UX BUIBI.

[Torpebnenue sneprun. IloTpedUTenH 3IEKTPOIHEPTUN U TEIUIOIHEPTUH.

@®opmbl yuéra pacxonga sHepruu. OcHoBHble (opMmbl yuéra sHepruu (C HOMOIIBIO
KWIloB, pac4€THBIi METOA, ONBITHO-PACUETHBIN crioco). [Ipumepsr.

HanéxHocTb B sHepreTuke M KadecTBO SHepruu. [loHsTHE HAAEKHOCTH B SHEPreTHKE.
KaugecTBO 2IIeKTPUYECKOM U TEIIOBOM SHEPTUU.

Hopwmbl pacxona sHepruu. Ilepeunciuth cymectByromue B Poccun HOpMBI pacxona
sHepruu (BoAoCHAOKEHUE, JIEKTpUUECKasi JHEPTUs U T.I1.).

OcHoBHbIe HampaBieHHs dHeprocoepexxenus (Ha mpousBozactae, B KKX, B AIIK).
OKOHOMUS 3HEpruu B ObITy. DHeprocoepexeHue B OTONMMUTENbHBIA Hepuos. OCHOBHBIE
PEKOMEH/IalluH 110 SKOHOMUH Pa3IMYHbIX BUJIOB SHEPTUU B OBITY.

DOKoHOMHUKa U dHeprocoepekeHne. CBsA3b IKOHOMUKHU C dHeprocoepexeHueM. LleHsr n
tapubl Ha SHepreTuyeckue ycayrd. Popmbl (UHAHCUPOBAHMS IPOEKTOB IO
AHEProcOEpeKEHUIO.

OHepreTUYecKuii  MEHEKMEHT. ODHepreTMYeckuil ayaur. PackpbIThb  MOHATUA
MEHE/PKMEHT U ay/UT, UX LEIH U 33J]a4l, CTaJuH (3TaIlbl) IPOBEACHUS.

OnbIT 3HeprocOepexeHus 3a pyoOexom. Ha mpumepe HECKONBKMX CTpaH IOKa3aTb
CYILIECTBYIOIIME 3apyOEKHbIE TEXHOJOIMM M CHOCOOBbl SKOHOMHHM JHEPrHMM WIH €€
NOJy4YEeHHUs AJIbTEPHATUBHBIMU METOJaMH.

[TepcrieKTUBBI pa3BUTHUSI MUPOBOI SHEPreTUKU. YKa3aTh OCHOBHbBIE MUPOBBIE TEHCHIINH
B DHEPrETHUKE, IPUOPUTETHI OJHUX BUJIOB SHEPTUU HaJ JPYTUMH.

Okonorus U 3Hepretuka. [Ipeamer u 3anaun skoa0ruu. CBs3b SKOJIOTHH C YHEPTETUKOM.
HopmartuBHo-3akoHO1aTenbHast 6a3a sHeprocoepexenus B benapycu. I'ocynapctBenHoe
ynpasieHue B dHeprocOepexxenuu. Koncruryuust benapycu, 3akon Pb 706
sHeprocoepexennn” u uHble HIIA, perymupyromue Mpou3BOACTBO, paclpelelieHue U
noTpedIeHUE SHEPTUN.

OcHoBHBIE TIOKa3aTen 3(P(HEKTUBHOCTH UCIOIB30BAHUS YHEPTUU M SHEProcOepeKeHMs.
CranmapTuzaius 3HEpronoTpedeHus — 0a3a SHeProcOepeKeHHS

DHeprobanaHC U €ro BUIBL.

DKojorudeckue npoOaeMbl SHEPreTUKH. B3auMOCBSI3b AKOJIOTUH U S3HEPTOCOEpEeKEHMSL.
MupoBoii 3HepreTuuecKiii 6ananc (HeprodasaHChl pa3InYHbIX CTpaH). TEeHIEHIMH ero
M3MEHEHUSI.

Ouepreruyeckuii 6ananc Poccuu (ee OTAEIbHBIX PETHOHOB).

3aKOHOAATEIHCTBO B 00JIACTH dHEProcOepekeHns B 3apyO0eKHbIX CTpaHaXx.

Tapuds! Ha OTAENBHBIE BUABI SHEPIETUYECKUX PECYPCOB, TUHAMUKA M MEPCIIEKTUBBI UX
M3MEHEHHUs (151 IPOMBILUIEHHBIX MpeanpusITHii, 1711 00bekToB JXKKX).

[TpyunHBEl 2HEPreTUYecKUX KPU3MCOB B OTAEIBHBIX pernoHax Poccum, myTu perieHus
npooJieM.

BnusiHue 100bIYM SHEPTETHUECKUX PECYPCOB HA SKOJOTHUECKYIO0 CUTYAIMIO B CTPaHE.
MeponpusiTusi 10 OrpaHUYEHUIO MOTPEOJIEHNI0 BOJBI MPOMBIIUIEHHBIMU U OBITOBBIMHU
notpedutensmu. VX cBs3b ¢ 3HEeprocOepexeHueM.
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37. Pe3epBbl 9HEProcOEPEKEHUSI W HHEProcOEperarommue MEpONpHsITHS B  Pa3IHYHBIX
OTpacJIIX IPOMBIIIIEHHOCTH.

38. [IpMeHeHre HOBBIX SHEProcOeperaroIuX TEXHOIOTHI B IPOMBIIIUIEHHOCTH.

39. IlpuMeHeHue HOBBIX SHEProcOEperaronIMX TEXHOJOTUH B IKHIUIIHO-KOMMYHaJIbHOM
XO3MCTBE.

40. IlpakTuka MCHOJIL30BAHUS HETPATUIMOHHBIX U BO30OHOBIIIEMBIX 3SHEPreTUYECKUX
pecypcoB I SHEprocOepesKeHMsl.

41. Knotckuit mpoTOKOJI 00 OrpaHMYCHUH BRIOPOCOB B OKPYKAIOIIYIO CPEy.

42. JlesITeIbHOCTh PETMOHANBHBIX IIEHTPOB T10 YHEPTroCcOePEKEHUIO.

43. Pepopma sHEPreTHKHU U €€ BO3MOYKHBIC TTOCIIC/ICTBHS.

44, MexyHapoaHble SHeprocoeperaromme OpraHi3ay, MPaKTHKA X e TeTbHOCTH.

45. CriocoObl yMEHbIIIEHUS TIOTEPh SHEPTUHU B TEIJIOBBIX CETSIX.

46. DHeprocOepekeHNE B CUCTEMAax OCBEIICHUS 3aHHM.

47. IlepcrieKTUBBI MPUMEHEHUS TEILIOBBIX HACOCOB B dHepreTuke Poccuu.

48. HoBble CHCTEMBI OTOILICHUS 3[JaHHI: "TETUIbIC MOJIBI", CHCTEMBI JIYIHCTOTO 00OTPEBa.

49. Hanbosiee 3HEProeMKHE TEXHOJOTUYECKUE IPOLECChl B IMPOMBIIUICHHOCTH M MYyTH
YMEHBIICHUS UX YHEPTOEMKOCTH.

50. Metoabl cTuMynHpoBaHus 3HEprocoepexenreM B Poccuu u 3a pyoexoM.

51. Opranu3aioHHasl CTpyKTypa yIpaBlieHUEeM sHeprocoepexenuem B Poccun.

52. llenu u METOABI PHEPTETUUECKOTO ayaUTa.

53. Bo300HOBIIsSIEMbIE HCTOYHUKHY HEPTUH U X BIMSIHUE HA OKPYXKAIOIIYIO CPEIy.

54. YcrpoiicTBa preMa U yTUIN3alUU COTHEUHON SHEPTUH.

55. BerposHepreTuieckue yCTaHOBKU MPUHIUIT ACHCTBUSA UX KIACCU(UKAIHS.

56. buomacca kak BO30OHOBJISIEMbIil HCTOYHUK SHEPTHUU.

57. IIpon3BOACTBO SHEPTUH TPAAULIMOHHBIMU METOJAMH.

58. AKTHBHBIE U TACCUBHBIE METO/IbI SHEProcOepeKeHM

59. Ipsimast 1 KOCBEHHAst SKOHOMUS SHEPTHH.

7.4. Conep:xaHue 3aHATHII CEMUHAPCKOI'0 TUIIA.

IIpakTuyeckoe 3ansitue 1.

Bun npakTrueckoro 3aHATUS: CEMUHAp-AUCITYT/IaHelb

Tema u comepxkanue 3ansTus: PecypcocOepexenue: 3¢(HEKTUBHOCTh, IKOJIOTHYHOCTH
WIH paloHaIbHOCTH? HalroHanbHbIe MOJIENN pecypcocOepeKeHHtsl.

HCHB 3aHATUABBIABIICHUC CYTHU HOHSITI/II\/’I, HUX TPUOPUTCTHOCTH HW COOTHOIICHUS.
BrisiBieHue cyti 1 0COOEHHOCTEN HAIIMOHAIBHBIX MOJIETIEH pecypcocOepekeHusl.

HpaKTI/I‘-ICCKI/Ie 3HAaHUA, YMCHHA HW HaBBIKH: YCBOCHHUC 0a30BBIX HOHSITI/Iﬁ, OIIBIT
JTUCKYCCHIA U UCCIIEIOBAHMSI, paOOTHI C INTEPATYPHBIMU HCTOYHUKAMH.

IIpakTH4eckoe 3ansaTHE 2.

BI/II[ MPAKTUYCCKOI'0 3aHATUA: TPCHUHT

Tema u coxepxkanve 3anHsTus: J[lonmycTumble, pa3pelieHHbIE, ONTHUMAJbHBIE U
palroHaIbHbIE HATPY3KU U BO3AEUCTBUS (HOPMBI U IIPEJIENbI) B peCcypcocOepeKeHuN.

Lenp 3aHATHSA: MPOBECTU OMpEAENIEHUE ONYCTHUMBIX W palMOHAIbHBIX HArpy3oK Ha
00BEKTHI U CYOBEKTHI B IMPOIECCE OCYIIECTBICHUS W/UITU TUTAHUPOBAHUSI PECYPCOIOIb30BAHUS.

[IpakTuueckue 3HaHWSA, YMEHUS U HaBbIKA: YCBOEHHUE YMEHHUH OIpEETeHUs HOPM U
IIPEJIEIOB HArPy30K B PECYpPCONOIb30BaHUU.

IIpakTHyeckoe 3ansitue 3.
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Bu mpakTHUECKOTO 3aHATHUS: PEIICHUE 3a/1a4

Tema u coneprkanue 3ausaTus: OIEHKA MOTCHIIHAIA PECYPCOB TEPPUTOPHUIL, 0OBEKTOB H
CyOBEKTOB.

Llenb 3aHATHSA: OCBOCHHE METOAMK KOJIMYECTBEHHOW, KAUYECTBEHHOH M CMEIIaHHOM
OLICHKHU

[IpakTHyeckre 3HAHUS, YMEHHS W HABBIKA: B OOJACTH PEILICHUS 3a4ad IO OICHKE
LICHHOCTH PECYPCOB U MOTCHIIMATIOB 00BEKTOB, CYOBEKTOB U TEPPUTOPHIA

IIpakTHyeckoe 3ansTHE 4.

Buy npakTryeckoro 3aHATHA: pa3pabOTKa OOPHON CXEMBI.

Tema u coneprxkanue 3anatus: HopMaTuBHO-ITPaBOBBIE OCHOBHI PECYPCOCOEPEIKEHHS.

Llenp 3aHATHS: COCTaBUTH OIOPHYIO CXeMy MO 0a30BBIM JOKYMEHTaM HOPMAaTHBHO-
MIPaBOBOTO 00ECIIEUEHHUS PECYPCOCOEPEIKEHMUS.

[lpakTHueckue 3HAaHUS, YMEHHS M HaBbIKM: (OPMHPOBAHHME YMEHUIH 0000ImeHus
HOPMAaTHUBHO-TIPaBOBOM nHpopMannu, padoTsl ¢ KoHCymbTanT+

IIpakTHyeckoe 3ansiTHe S.

By npakTuueckoro 3aHATHA: MOJAEIMPYIOIIAs UIpa.

Tema u conepxanue 3anarus: PecypcocOepexenne IpupoaHbIX PECypCOB.

Ilenp 3aHsATHS: pelieHHEe NPOOJIEeMHOM MpodecCcHOHANbHOW CHUTyalud B 00JacTu
PalMOHAILHOIO PECYPCOIOIb30BaHMs U -COCPEKEHUSA: ONTUMH3ALMS UCIIOIb3YEMBIX PECYPCOB,
no00PKH CyOCTUTYTOB, U3y4EHUE U MOJICIMPOBAHUE SKOCUCTEM H T.II.

[lpakTuyeckne 3HAaHWSA, YMEHUS W HaBBIKM: (OPMHUPOBAHHME 3HAHUKW W YMEHHU
palMOHaIbHOIO IPUPOIOJIIIL30BaHUS, KYJIbTYpbl OTHOIIEHUS K IIPUPOJE.

IIpakT4eckoe 3ansaTHe 6.

Bun npakTuyeckoro 3aHsITHSA: KEHUCHI.

Tema u conepxanue 3anatus: PecypcocbepexeHne o0IeCTBEHHBIX PECYPCOB.

[lenp 3aHATHSA: pEIUTh KEMC MO HSKOJOTMYECKOW H3KCIEpTH3e OOBEKTOB CEpBUCA U
TypHu3Ma.

[IpakTuueckue 3HaHUS, YMEHUSI M HABBIKHU: (DOpMUPOBaHUE 3HAHUN M YMEHUHN B 00J1acTH
HKOJIOTMUYECKON AKCMEepTU3bl, paboOThl C JAONMOJHUTENBHBIMH HCTOYHHKAMHU WH(GOpMAINH,
CHUCTEMHOTO MBIIUICHHUS, KyJIbTYPbl OTHOIIEHUS K OOIIECTBY U OTACIbHBIM CyOBbEeKTaM.

IIpakTHyeckoe 3ansitue 7.

Bua npakTHueckoro 3aHATUSA: IPOCTPAHCTBEHHOE MOJAEINPOBAHNUE.

Tema u conepkanue 3anarus: PecypcocOepexeHne NpoCTpaHCTBEHHBIX PECYPCOB.

Ilenp 3aHATHA: peLIEHME 3aJaud IITAaHAOPTa U MHPOCTPAHCTBEHHOTO MOJEIMPOBAHMS
00BEKTOB cepBHCa M TypusMma (Hampumep, 0a3bl OTIbIXa, TOCTUHUYHOTO KOMILJIEKCA,
TYpPUCTCKOTO LIEHTPA, KypopTa U T.II.).

[TpakTryeckue 3HaHUSI, YMEHUSI M HAaBbIKU: (OPMHUpPOBAHUE 3HAHUNA U YMEHUN B 00JaCTH
BbIOOpa M OIIEHKM ONTHMAIBHOTO MPOCTPAHCTBEHHOTO IMOJIOKEHHS, MPOCTPAHCTBEHHOU
MJIAHUPOBKU OOBEKTOB.

IIpakTHyeckoe 3ansitue 8.

Bua npakTu4eckoro 3aHATHS: KOJUIOKBUYM.

Tema u coxepkanue 3aHATHA: DHeprocOepexeHne B MpodecCHOHATBLHON W OBITOBOM
JesITeIbHOCTH. MeTo/1bl 3HeprocoepekeHust U F3Heprod3hHeKTuBHOCTH.

[enb 3aHsATHS: MPOBEpKa 3HAHUM 00y4arOIIKXCS 0 3apaHee JaHHBIM BOIPOCcaMm:
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— CymHocTh ¥ (pYHKIIH SHEPTUH .

— HcTouHuku 3HEprum.

— IlorpebuTenu u TpaH3UTEPBl SHEPTUU

— IloHATHE U 0COOEHHOCTH SHEPrOCOECPEIKEHHMSL.

— IIpobnemsl 3HEprocoepeKeHus 1 -M0JIb30BAHHUS.

— «YMHBIA IOM» U DKO-IOM.

— OHepro3¢(HeKTUBHOCTH 3AaHUHN, COOPYKEHUI U 000pyJOBaHUS.

— VHXWHUPUHT U IPaKTUKA SHEProcOeperkeHusl.

— DHeproayaur.

[IpakTuyeckue 3HaHUSA, YMEHUS U HAaBBIKU: (POPMUPOBAHKUE 3HAHUN U YMEHUH B 00J1aCTH
SHEpProcOepeKeHMs U IHEProayAuTa, paboThl ¢ TOMOJTHUTEILHBIMUA HCTOYHUKAMU MH(OpMAIH,
YMEHUH aHaIM3a Moy4YeHHOH nhHOpMAIIHH.

IIpakTHyeckoe 3ansaTHE 9.

Bun npaktrueckoro 3aHsATHS: 3aluTa UTOTOBOTO MPOEKTA.

Tema u comepxaHue 3aHATHS: PecypcocOeperaroimiee MPOCKTHPOBAHHUE. YTIPaBIICHUE
pecypcocoepexennem «Pa3paboTka SKCKYpCHOHHOTO MapiipyTa [0 MyHHUIUIAIbHOMY pailoHy
MOCKOBCKO# 00J1aCTH 10 pecypcocOeperaromnieii TeMaTuKe»

[TpakTryeckue 3HaHUS, yMEHHSI U HaBBIKU: (JOPMUPOBAHUE 3HAHUI U YMEHHI B 00J1acTH
NPUMEHEHNUST WHCTPYMEHTapUs CHCTEMHOIO IIOAXOAAa B IIPOEKTUPOBAHWU U YIIPaBICHUU
pecypcocOepeKeHHEM.

PexomeHjanMy K BBIIOJIHEHUIO 3a/laHUS:

1. Pabora BeINoNHsETCA B Ipynnax u3 6-7 4eaoBexk.

2. OOyuatomuecsi BBIOMpAIOT TeMy IPOEKT COIJIaCHO HWHTepecy K KaKoMy-Iu0o
HaNpaBJICHUIO  pecycocOeperkeHHs W MYHHIUIAIUTETY, COTJACOBBIBAIOT  TEMYy C
npenojaBarenaeM. PaboTa mociesnoBaTeIbHO BBHIMOJIHAETCS IO PYKOBOJCTBOM M KOHTPOJIEM
npernoJiaBaTeNsi B paMKax BPEMEHH CaMOCTOATEIbHON pabOThl, OCHOBHBIE MOMEHTHI OyIyT
Pa3bICHATHCS B XOJIe M3YyYCHMs OTAEIbHBIX TeM BO Bpems Kypca. s pa3paboTku mapuipyrta
UCTIOJIB3YIOTCSI MHOTOYHCIICHHBIE UCTOYHUKH: INternet, cipaBoOYHMKY, KaTajlory, YHIUKIIOTICIHH,
MyTEBOJIUTENH, JKypHalbl, KapThl, CXeMbl U JAp. Pe3ynbTaToM mpakTHyecKoi paboThl J0JIKEH
CTaTh MPOEKT SKCKYPCHOHHOTO MapuIpyTa Mo MyHHIMTAILHOMY paiioHy MocCKOBCKoW 00iacTu
1o BEIOpaHHOM pecypcocOeperaroniei TeMaTHKe.

3. IIpoexT momKeH coaepKaTh CIeNYIONINe IMyHKTH H ONUPAThCs B CBOGH pa3paboTKe Ha
I'OCT 50681-2010 — «IIpoekTupoBaHUE TYPUCTCKUX YCIYT» (OINOPHBIM SBJISIETCS MYHKT 6.6.1.
U TIPUIIOKEHHMST)

- [IeJTb TPOEKTa

- KOHIIETILIUS IPOEKTa

- aKTyaJIbHOCTh TEMATHKH MTPOEKTA

- HOBHM3HA MTPOEKTa

- IpaKTHYecKasi IEHHOCTh IMPOEKTa

- OCHOBHBIE NPEUMYILECTBA MapIIPyTa HAJ JPYTUMHU

- TEXHOJIOTHYECKAs KapTa MapuipyTa

- CXeMa JIOKJIN3aluu MapIpyTa

- KaJIBKYJISIHST CTOMMOCTH MapIipyTa

- IporpamMMa Mapuipyra

- KAPTOYKH IKCKYPCHOHHBIX 00BEKTOB

- KOHTPOJIBHBIN TEKCT 3KCKYPCOBOJIA
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TpeboBanust K 0POPMIICHUIO MPAKTHUESCKOU PAOOTHI:

1. TuryneHbli JwmcT odopMmisercs mo cranmaptHod ¢opme BKP  (cm. mopran
YHUBEPCUTETA);

2. Copeprxanue paboThl;

3. Ha mnocnenyoomux CcTpaHUIaX pacrojiaraloTcsl yKa3aHHbIE BbIIIE IYHKTa 110
COJICPKAHUIO TIPOCKTA;

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

5. B Ttekcre paboThl 00f3aTeNbHO JOJKHBI OBITH CCBHUIKM Ha HCHOJIb30BaHHYIO
JUTEpaTypy W JApyTHe€ HUCTOYHUKUA WHGOPMAIMU, KOTOPBIE TIPEICTABISIOTCS B BHIE
COOTBETCTBYIOIIMX MMYHKTaM CIIUCKa JIUTEepaTyphl (P B KBAAPATHBIX CKOOKax (Hampumep, [3]);

6. B pabory xematenbHO BKIIO4YeHHE (oTorpaduii, pUCYHKOB U CXEM, KOTOPBIE MOTYT
OBITh KaK pacrieuaTaHHBIMU, TaK U B BUJI€ BKIIGEHHBIX BBIPE30K U3 ra3eT, )KypHAJIOB U T.I1.;

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

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

9. OO0BeM paboThI JOJDKEH COCTABIATh HE Oosiee 20 cTpaHMII.

[IpakTrueckass paboTa MpEACTABISCTCS MPENOJABATEII0 B OTIEYaTaHHOM BHJIC WU HA
3JEKTPOHHOM HOCHUTENEe C O0EeCreYyeHHEeM CO CTOPOHBI aBTOPOB CPEICTB BOCIPOHM3BOJICTBA
POEKTa.

Tunosblie NPAKTUHYICCKHUEC 3aJaHUA

IMPAKTUYECKAS PABOTA Nel
«M3YYEHUE U PACYET AJIbLTEPHATHUBHbBIX BO3OEHOBJIAIEMbBIX NCTOYHUKOB

OHEPT'MU HA ITPUMEPE BETPOOHEPTETUUYECKUX U ®OTOIJIEKTPUYECKUX
YCTAHOBOK»

1. Iesin padoThI

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

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

3. Ompenenuts Hambosee CUIbHbIE U ciaOble CTOPOHBI 3TUX BO300HOBISEMBIX HMCTOYHHUKOB
SHEPIHH.

4. Cnenatb BBIBOJ O 11€JI€COO0PA3HOCTH MPUMEHEHHUSI BETPOr€HEPATOPOB U COHEUHBIX Oarapei
B paMKax pa3BUTHUS TYPUCTHUECKOTO CEpBHUCA.

Berporeneparop (BeTposnekTpuuecKkas YCTaHOBKa WJIM cokpauieHHo BOJY) -
YCTPONCTBO JUIsl peoOpa3oBaHusl KHHETUYECKON IHEPTUU BETPOBOIO MOTOKA B MEXAHUUECKYIO
HHEPrHI0 BpallleHUsT poTOpa C MOCIHEAYIOUIMM €€ MpeoOpa3oBaHMEM B D3IEKTPUUECKYIO
DHEPIHIO.

BerporenepaTopbl MOXHO pa3JesIUTh Ha JIBE€ KaTETOPUH: IPOMBILIUIEHHBIE U ObITOBbIE
(IUIsT YacTHOTO WCIOJIb30BaHuUs). [IpOMBIIIIEHHBIE YCTAHABIMBAIOTCS TOCYJapCTBOM HIIU
KPYIHBIMH 3HEpPreTHYecKuMU Koprnopauusmu. Kak mnpaBuiio, ux 0O0bEIUHSAIOT B CETH, B
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pe3yabpTaTe MOIy4aeTcs BeTpsiHas 3JjeKTpocTaHius. E€ ocHOBHOE OoTiau4Me OT TPaJULMOHHBIX
(TEmIOBBIX, aTOMHBIX) - IOJHOE OTCYTCTBHE KaK CbIpbs, TaK M OTX0J0B. EnuHCTBEHHOE
BakHOe TpeboBaHue ansi BOC - BBICOKHI CpelHErofoBOM ypoBeHb BeTpa. MOIIHOCTH
COBpPEMEHHBIX BETpOreHepaTropos gocruraer 7,5 MBT.

Mo1HOCTh BETpOreHepaTopa 3aBUCUT OT CKOPOCTH BETpa U OMETAEMOM IIOWAAH ,

pSV3
2

rie: V - cKkopocTb BeTpa, P - IJIOTHOCTh BO3JyXa, S - OMeTaeMas IUIOIa/b.

N =

CymiecTByOT KiaccupuKalud BETPOTCHEPATOPOB IO KOJHMYECTBY JIOMACTEH, TIO
MaTepHuaiaM, U3 KOTOPBIX OHU BBIMOJHEHBI, TI0 OCH BPAIICHHS U 10 mary BuHTa. Pazpaborano
0O0JIBIIIOE KOJIMYECTBO BETPOTrCHEPATOPOB. B 3aBHCMMOCTH OT OpHMEHTAIIMU OCH BpaIICHHUS 10
OTHOIIEHUIO K HAMpaBICHUIO MOTOKA BETPOTCHEPATOPHI MOTYT OBITh KIAacCU(UIUPOBAHBI
cienyoumM o0pazoMm:

®  C IOPU3OHTANBHON OCBIO BpAlllCHHUs], MapalIeIbHON HAIIPaBICHUIO BETPOBOIO [IOTOKA;

® C TOpPW3OHTAIBHOW OCHIO BpalleHUs, MEPICHANKYISPHON HaIlpaBIIeHUIO BeTpa (MMOJO0OHBIE
BOJISTHOMY KOJIECY);

®  C BEpTUKaJIbHOM OCBIO BpallleHUs, IEPIeHIUKYIIPHON HANPaBIECHHIO BETPOBOTO MOTOKA.

Berporeneparopbl ¢ eopuzonmanbHOl O0Cbl0 6pawjeluss MOTYT HCIIOJNb30BaTh IS
peoOpa3oBaHusl JYHEPTUU BETPa MOMBEMHYIO CHIy WU CHIIy CONPOTHBJICHHS. YCTPOHCTBA,
UCTIOJIB3YIONIME TOJBEMHYIO CHIIYy, TPEIIOUYTUTEIIbHEe, IMOCKOJIBKY OHU MOTYT pPa3BUTh B
HECKOJIbKO pa3 OOMNBIIYI0 CHUJy, YeM YCTPOIHCTBAa C HEMOCPEICTBEHHBIM JIEHCTBHEM CHJIbI
compotuBienus. llocnennue, Kpome TOro, HE MOTYT TMEpPEMENMIaTbCsd CO CKOPOCTHIO,
MPEBBIIIAIONICH CKOPOCTh BeTpa. BceiencTBue 9STOro JOMacTH, Ha KOTOpble JCHCTBYET
noabeMHas cuiia (BETpOKoJieca), MOTYT OBITH Ooniee OBICTPOXOAHBIMU (OBICTPOXOAHOCTH -
OTHOIICHHE OKPYKHOW CKOPOCTH 3JIEMEHTa MOBEPXHOCTH K CKOPOCTH BETpa) M UMETH JIydIlee
COOTHOIIIEHUE MOIMHOCTA W MACChl MPU MEHBIICH CTOMMOCTH CIUHHIIBI YCTaHOBJICHHOMN
MOII[HOCTH.

Berporeneparopsl ¢ gepmuxanvhoil ocvio epaujeriss UMEIOT BaKHBIE MPEHMYIIECTBA
nepes; BETPOTCHEpPAaTOpaMH C TOPHU3OHTAIBHBIM pacHojiokeHneM ocu. J[ns Hux oTmamaer
HEOOXOUMOCTh B YCTPOWCTBax Ui OPHEHTAllMd Ha BETep, YIPOIIAeTCs KOHCTPYKIUS U
YMEHBINAIOTCA TUPOCKOMUYECKUE HArpy3KH, BBI3BIBAIOIINE OMOTHUTEIbHBIC HAMPSKEHUS B
JIOTIACTAX, CHCTEME Tepenad M MPOYUX DIEMEHTaX YCTaHOBOK C TOPH30HTAIBHOM OCBIO
BpaieHus. K TakuM ycTaHOBKaM OTHOCATCS YCTPOMCTBA C TUIACTHHAMHU, YalIeoOpa3HbIMU WU
TypOMHHBIMU 3JI€MEHTaMH, a Takke poropamu CaBoHMYcCa C JIONacTsIMHU S-00pa3Hoil (opMbl, Ha
KOTOpBIC JIEHCTBYET TAK)KE M TOJbEMHAs CHJIA. Y CTPONCTBA TaKOTO THUMA 00J1aal0T OOJIBIINM
HAYaJIbHBIM MOMEHTOM, OJIHAKO MEHBIIUMHU OBICTPOXOJHOCTHIO U MOITHOCTBIO TIO CPABHEHHIO C
OOBIYHBIM POTOPOM.

Ilpomvluunennas éempanas yCmano8Ka COCMOUMm U3 C1e0ylouux 31eMeHmos:
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Ilpobnemul Ixcnayamayuu nPoOMbIUUIEHHBIXE6EMPO2EHEPAMOPO8

ITpombIIIICHHBIIBETPOreHEPaTOp CTPOUTCS Ha IOATOTOBIEHHOM Iutomanke 3a 7-10
nuei. [lonmyueHue paspemieHuil peryiupyonmx OpraHoB Ha CTPOUTENILCTBO BETPSHON (epMbl
MOXET 3aHuMaTh roa u 6onee. Kpome Toro, ais 060CHOBaHUS CTPOUTEIHCTBA BETPOYCTAHOBKHU
WM BeTpornapka He0OX0AUMO MPOBEIEHUE ATUTENbHBIX (HE MEHee rojia) UCcCiel0BaHui BeTpa B
palioHe CTPOUTENbCTBA. ODTHU MEpPONPUATHS 3HAYUTENIBbHO YBEIMYMBAIOT CPOK pealln3aluu
BETPOIHEPTETHUECKUX MPOEKTOB.

Jlis cTpouTenbcTBa HEOOXOMUMBI JOpOra /10 CTPOUTEIbHOW IUIOMIAIKHU, MECTO MJIs
pasMelleHHs y3J10B IIPU MOHTaxe, TsDKENas MoabEMHAs TEXHUKa ¢ BBIHOCOM cTpelbl 6oiee 50
METPOB, TaK KaK FOH/I0JIbl YCTAHABIMBAIOTCS HA BBICOTE 0KOJIO 50 METPOB.

B xo7e skcrutyaTtaiuy NpoMBIIUIEHHBIX BETPOr€HEPaTOPOB BO3HUKAIOT pa3IMYHbIE MPOOIEMBI:
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e HenpaBunbHoe ycrpoiictBo ¢yHaameHnTa. Ecnm  ¢QyHmameHnt OamHM HENpaBUIBHO
paccuMTaH, MM HENPAaBUIBHO YCTPOEH JpeHax (yHIaMeHTa, OallHig OT CHJIBHOIO
IIOpBIBAa BETPA MOXKET YIACTh.

e (OneneHeHue JomacTe © JApPyrux uacTedl reHeparopa. OOneneHeHUE CHOCOOHO
YBEJIMYUTh Maccy JionacTed U CHU3UTh 3((EeKTUBHOCTh PabOThl BeTporeneparopa. s
JKCIUTyaTallud B AapKTUYECKHUX O0JaCTSAX YacTH BETPOreHepaTropa JOJDKHBI ObITh
W3TOTOBJICHBI U3 CHELUAIBHBIX MOPO30CTOMKUX MaTepuaoB. JKuaKoCTH, HCIIOJIb3yeMBbIe
B T€HepaTope, He JOJKHBI 3amep3aTh. MoeT 3aMEP3HYTh 000pyI0BaHME, 3aMepsIolIee
CKOpOCTh BeTpa. B sToMm ciydae >QQeKTHBHOCTh BETPOr€HEpaTopa MOXKET CEpPhE3HO
cHu3uThCA. M3-3a o0neneHeHus: mpudOpsl MOTYT MOKA3bIBaTh HU3KYIO CKOPOCTb BETpPa, U
POTOpP OCTaHETCS HEMOJIBUKHBIM.

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

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

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

e Jloxapel. Iloxkap MOXET BO3HMKHYTHh H3-3a TPEHHUS BPALLAIOLIUXCA YacTed BHYTpU
TOHJOJIBI, YTEYKH Macja U3 THAPaBINYECKUX cUCTeM, oOpbIBa kabenel u 1. A. IToxkaper
BETPOr€HEPATOPOB pEAKH, HO HMX TPYAHO TYUIUTh M3-32 OTHAIEHHOCTH BETPSIHBIX
AJIEKTPOCTAHLIUN U OOJBIION BHICOTHI, Ha KOTOPOU MpoucxoauT noxap. Ha coBpemeHHbIX
BETPOreHepaTOpax yCTaHABIMBAIOTCSA CUCTEMBI IOKAPOTYILICHUS.

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

CoJiHeuHbIe 6aTapeu.

[Tpuniun paboTel GOTOITEMEHTOB U3 KOTOPBIX COCTOUT COJHEYHast 6arapes OCHOBAaH Ha
dororansBannyeckoM 3 dekre. IToT 3pdekT Habmoaan eme Anekcanap IamoHa bekkepens B
1839 roxy. BnocnenctBumn pabotsl DifHiuTelHa B 06nactu GpoTodddhexra Mmo3BOIMWIN ONHCATh
SBJICHHE KonyecTBeHHO. OnbIThl bekkeperns nmokasanu, 4To JIy4UCTYIO SHEPIHIO COJIHIIA MOKHO
TpaHC(HOPMHUPOBATH B IJIEKTPHUUECTBO C TIOMOIIBIO CIIEIUATBHBIX TOJIYIPOBOTHIUKOB, KOTOPHIC
TI03’Ke TIOTYYMIIH Ha3BaHUE (POTOIIIEMEHTEI.

Boobmie Takoit cmoco® monmydeHHs DJIEKTpUUECTBAa JIOJDKEH OBITh  Hambosee
3¢ (deKTUBHBIM, MOTOMY YTO SBIsETCS OAHOCTyneH4arbiM. I[lo cpaBHeHHIO C Jpyroi
TEXHOJIOTHEH MpeoOpa3oBaHMsl COTHEYHOMN YHEPTUU Yepe3 TepMoauHamMuueckuii nepexon (Jlyuun
-> HarpeBanue Boabl -> [lap -> Bparmenue TypOuHBI -> DIEKTPHUUYECTBO), MEHbILE PHEPTUU
TEpSETCs Ha TIePEXO/Ibl.

Cmpoenue ¢pomosrnemenma
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@DOTO’/IEMEHT Ha OCHOBE IOJYIPOBOJHUKOB COCTOMT M3 JIByX CJOEB C DPa3HOH
IPOBOIUMOCTBIO0. K ClI0SIM ¢ pa3HBIX CTOPOH MOJIANBAIOTCS KOHTAKTbI, KOTOPBIE UCIIONb3YIOTCS
JUI TOJAKJIIOYEHHMs K BHEIIHEeW unenu. Posb Karoga wurpaer cilod € N-IPOBOJUMOCTBIO
(31eKTpOHHAs! IPOBOAUMOCTD), POJIb aHOAA — P-CJIOM (ABIpOYHAsi IPOBOIUMOCTD).

Tok B n-cimost co3maercs JBHKEHHE DIIEKTPOHOB, KOTOPBIE «BBIOMBAIOTCS) IPU
NOTIaJIaHNU HA HUX CBeTa 3a cueT (portodddexra. TOK B p-ci0e cO3AAETCs «IBUKEHUEM JIBIPOKY.
«JIpIpKa» — aToM, KOTOPbIM MOTEPSAI JIEKTPOH, COOTBETCTBEHHO, IIEPECKAKUBAHHUE 3JIEKTPOHOB
C «IBIPKU» Ha «IBIPKY» CO3MAET <«IBMXKEHUE» JIBIPOK, XOTS B IPOCTPAHCTBE CaMM «IBIPKH
KOHEYHO HE JIBUTAIOTCS.

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

QDu3uuecKkuii Mexanuzm 0eiucmeus

Korna yiyan cBeTa momnamaroT Ha n-ciioH, 3a cuet (potodrddexra 00pa3yroTcs CBOOOTHBIC
ANIeKTpOHBL. Kpome 53TOoro, OHM TMONy4arOT JOMOJHHUTEIbHYIO OSHEPrHi0 U  CIIOCOOHBI
«IEPETPBITHYTh» 4Yepe3 MOTEeHIHAIbHBIN Oapbep p-N-nepexona. KoHueHTpalus 371eKTpOHOB U
JBIPOK H3MEHSeTCd M 00pa3yercss pa3HOCTh MOTEHIHanoB. Eciu 3aMKHYTh BHELIHIOK IIETb
yepe3 Hee HauHeT TeUb TOK.

PazHocte mnoteHumanoB (a coorBerctBeHHO M DJIC) KOTOpYylO MOXET CO3/1aBaTh
($OTO37IEMEHT 3aBUCUT OT MHOTUX (PAKTOPOB: HMHTEHCUBHOCTH COJIHEYHOTO M3ITYUEHHUS, IIIOMIAAN
¢dorornementa, KIIJl koHCTpyKLIMK, TeMepaTypsl (IpU HarpeBaHUU IPOBOJAUMOCTD MAJIAET).

OnmHako pPa3HOCTh TOTEHIMAIOB, CO3/aBacMas OJHUM (OTOIIEMEHTOB, Maya JUIs
IPOMBIIIIEHHOTO TMpUMeHeHHs. UYToO0bl KMMeTh BO3MOXHOCTh HCIOJB30BaTh COJIHEUHbBIE
AIIEMEHTHI Ui AJIEKTPONHUTAHUS YCTPOMCTB, UX COEIUHSIOT BMeCTE. TeM caMbIM MOIYy4aroTCs
CoJHEeuHble OaTapeil (cosiHeuHble COOpKH, COoHEUHble Moaynu). Kpome Toro, ¢porosneMeHTs!
MOKPBIBAIOT Pa3IMYHBIMU 3aIUTHBIMU CIOSMH U3 CTEKJIA, IJIACTMACCHI, PAa3JIUYHbIX IIJIEHOK. JDTO
JIeNaloT JUIsl TOTO, YTOOBI 3aLIUTUTh XPYIKUIN SJIEMEHT.

OcHoBHOI pabouell XapaKkTepUCTHKONW COJNHEUHOW OaTapen sBISETCS HUKOBas
MOIIIHOCThb, KOTOpYIO BblpakaioT B Barrax (Bt, W). Orta xapakrtepucTuka IoKa3bIBaeT
BBIXOJHYIO MOIIHOCTh OaTraper B ONTUMAJBHBIX YCJIOBUSAX: COJHEUYHOM u3iyueHuu 1 kBt/m2,
TeMIiepatype OoKpyxkawiieil cpenst 25 oC, coiHeuyHOM crekTpe mupuHoi 450(AM1,5). B
OOBIYHBIX YCJIOBMSIX JOCTHYb TaKUX IMOKa3aTeel ynaercs KpailHe pelKo, OCBEIIEHHOCTh HUXKE,
a MoayJb Harpesaetcs Bbiwie (10 60-70 rpaaycoB).

IIpu mocnemoBaTeNTbHOM  COEJMHEHUM  (DOTODJIEMEHTOB  TOBBIMIACTCS  Pa3HOCTh
NOTEHIMAJIOB, NMPH MapauIeIbHOM - TOK. TakuM 00pa3oM KOMOMHHPYS COEIMHEHHS] MOYKHO
NOOUThCA TpeOyeMbIX MapaMeTpoB MO TOKY U HANpPsHKEHUIO, a CIIEAO0BATENbHO U M0 MOITHOCTH.
Kpome Toro, nocienoBaTebHO UM MapajlIeIbHO MOKHO COEIMHATH HE TOJIBKO (POTOIEMEHTHI
B paMKax OJIHOM COJHEYHOU OaTapeu, HO U COJIHEUHbIe OaTapeu B 1EJIOM.

Ha cerognsmnumii 1eHp Ha ppIHKE cObITa MpeobsiajaeT B OCHOBHOM TPH BUA COJTHEUHBIX
Oarapeil — 3TO TOHKOIJICHOYHbIE, MOHOKPUCTAINTNYECKHE U MOJUKPUCTAIUIMUECKUE COJHEYHbBIE
na"enu. Hanbomnee nonyasipHbIMU SIBJISIOTCS MOHOKPUCTAJUIMYECKHE COJIHEUHbIe OaTapen. IToT
TUN OaTtapeil COCTOMT U3 OIPOMHOIO KOJMYECTBA CHIIMKOHOBBIX stueekK. CHUIMKOHOBBIE SYEHKH
BBIMOJIHSAIOT (YHKLUIO TPeoOpa3OBBIBAHUS DJICKTPUUYECKONM SHEPrUM U3 COJIHEYHBIX Jy4deH,
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MOMAJAlOMX Ha HX [OBEepXHOCTh. Hambonee onTuManbHBIM KOJIWYECTBOM SUYEEK B
MOHOKPHUCTAINIMYECKUX Oarapesix cuuTaerca 36. DTO JOCTATOYHO XOPOLIO OTpa)kaercs Ha
BBIPA0OTKE JEKTPOIHEPTUU. MOHOKPHCTAJUIMYECKUE OaTaper TOCTATOYHO JIETKH U KOMITAKTHBI,
CIIOCOOHBI HEMHOTO U3rubatbes. biaromapst 3ToMy CBOMCTBY, HE COCTaBHT 0CO0OTO Tpyna
YCTaHOBKA JaHHBIX OaTapeld Ha HEPOBHBIX IMOBEPXHOCTAX, T CIOXKHO OyaeT I0OHUThCS
NPaBUIBHOTO YIJla HAaKJIOHA.

Cmpoenue conneynvix dbamapeit

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

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

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

Heoocmamku conneunvix naneneil.

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

Pacuem conneunvix nanenei.

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

Mo1HOCTb BCEria MOXKHO IIOCMOTPETH B ACOPTE 3JIEKTponpudopa.

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

Tabmumal.

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

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

Ta6nuna 2. ConHeyHas MHCOJIANMS B roposie MockBa:

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

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

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

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

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

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

Tabmawnra 3.

MoenbHbIH psif 150 170 170 180 180 250

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

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

HomunansHoe 12 12 24 12 24 24

HanpsbkeHue, B

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

Bec, kT 12.1 | 17.4 | 185

Heo0xoaumoe KOJIMYeCTBO COMTHEUHBIX TTAHEJICH BRIYUCIISAETCS 10 popMyIie:

Nuons= W I bi6pannas mownocmo 6 kBm

Noexagps= W | 8b16pannasn mownocmo ¢ kBm

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

2. ITopsinok BbINOJIHEHHS PA0OTHI

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

2. O3HaKOMUMbCIL ¢ MEMOOUKOU NPOBEOEHUS PACUemd

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

3. Yka3anus no opopmMJIeHUIO 0TUYETA

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

NS

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

1. Hesm padoThl
1. O3HaKOMHUTBCS C METOJaMH NPOBEACHUS HHCTPYMEHTAJILHOTO 3HEPTOayIuTa.
2. V3y4nTh KOHCTPYKIHIO, TEXHHUECKHE XapaKTEPHUCTUKU M Ha3HaYCHHUE OOOpYHOBaHHMS JUIS
MHCTPYMEHTAJIBHOTO SHEProayIuTa.
3. O3HAaKOMHTBHCS C TEXHOJIOTHYECKHM IPOIIECCOM BBIIIOIHEHHS TEIUIOBUMOHHOW CHEMKH
3JIaHUS.
4. BBINOJIHUTH TETNIOBU3NOHHYIO ChEMKY 3IaHUSL.
5. CocTaBUTh OTUET O BBIMOJHEHHOM TepMmorpaduu 37aHUS U BBIHECTH PEKOMEHAALNU IO
YCTPaHEHUIO J1e(DEeKTOB.

2. MeToabl NpoBeeHNs] HHCTPYMEHTAIBHOI0 JHEProayAnuTa

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

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

DHEPreTHUECKUX PECYPCOB, U OMpeJeNieHne MyTeld MOCTHIKEHUS BBISIBICHHON MOTEHIMAIbHON
SKOHOMMH.

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

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

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

HNucTpymeHTalbHOE 00CleJoBaHNe OBIBAET TPEX BUIOB:

OnHOKpaTHBIC U3MEPEHHS.

banancoBbie n3MepeHus.

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

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

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

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

TemnmoBU3MOHHOE 00CIEI0BAHME.

MynbTUMETpUYECKOE 00CIICIOBaHHE.

N3mepenue pacxoja mapa v KUIKOCTH.

H3mepenune mapaMeTpoB 3JICKTPOIHEPIHH.

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

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

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

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

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

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

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

TOILJINBA.

Bce HeoOxomuMbie pUOOPHI 7Sl TPOBEACHUS JTAHHBIX HCCIEAOBAHUS JOJKHBI OBITH B

KaXKI0U SHEproladbopaTopuu.

3. O6opynoBanue 1Jisi HHCTPYMEHTAJIbHOI0 JHEProayauTa.

Ha3zpanue npuéopa

TexHuuyecKHe XaPAKTECPUCTUKH

Ha3znauenmue

TenaoBU3MOHHBIA KOMILIEKC

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

UyBCTBUTEIHHOCTD 0,1°C

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

Pabota oT ceTr mepeMeHHOT0 TOKa:

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

VYcaoBust okpyxKarouiei cpeapl:

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

JluamnaszoH TeMIieparyp npH XpaHeHUH:
1o +70°C

Ot -40°C

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

Pacxogomep ¢ 1aT4uKOM
TOJIIHMHOMepa

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

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

OcHOBHasi IOTPENIHOCTb, %o

- IpH U3MEPEHUHN 0OBEMHOTO pacxojia

- TIpU U3MEPEHUH KOJINICCTBA
+1.5
+2

Temmneparypa, °C

- KOHTPOJIUPYEMOU Cpeabl

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

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

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

Macca, kr, He Ooiee 6

Wsmepenue pacxoaa
KHUAKOCTEHU C
OTCYTCTBUEM IpUMECEN
0e3 Bpe3KH.

IMupomerp

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

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

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

JlucraHMOHHOE
U3MEPEHUE TEMIIEPATYPHIL.
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0,95

Komunuectso siueex mamsitu, mr 1

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

T'abapuTHbIC pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBII ¢ 4
30HAaMH

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

Hena ennuuel Maaamero paspana,°C 0,1

KonnuecTBo THIIOB CMEHHBIX 30H/I0B 24

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

AOCONIOTHASI TOTPEITHOCTh N3MEPEHUS
OTHOCHTENILHOM BIIaXKHOCTH, %0 3

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

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

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

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

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

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

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

TpaccupoBka moI3eMHBIX
KOMMYHUKAIIHH,
OTIpeNIeIICHUEe MECT UX
MOBPEKICHUM.

I'azoananusartop

~

Juana3oH n3MepeHui 1aTuuka:

02 0-21%

CoO 0-10000 ppm

CO2  0-99,9%

NO 0-5000 ppm

S0O2 0-5000 ppm

napienue/paspexkenne 150 mOap

TOYHOCTh +5% (OT U3MEPEHHOTO 3HAYECHUS)

pabouas Temneparypa  0-40°C

pasmep 3oHma  1000x8 mm

MaKCHMallbHas TeMIIepaTypa JJIs 30H1a 600°C

i 1100°C

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

COJISIPKa, MPOTIaH WK J000# BUA JPyroro

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

MUTaHUE OT aKKyMYJIATOPHOI OaTapey WK OT CeTH

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

HOAKIIIOYEHHs IIPUHTEpa

Macca | kr

H3mepurtens NJIOTHOCTH Jlnana3oH n3MepeHus! MIIOTHOCTH TETIOBBIX

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

Juanazon namepenus temrepatypsl, C -

30...+100

JlnanasoH ornpeaeseHus COPOTUBICHHS

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

OtHOcCHUTENbHAsI TOTPEITHOCTD M3MEPEHHS

IUTOTHOCTH TEIUIOBBIX IIOTOKOB, HE Oomee, %
+6

AOGcCoIOTHAs! TOTPEITHOCTH N3MEPEHUS

TeMmnepaTypsl, He bomnee, °C +0.2

O0BeM apxuBUpYEeMOil HHpOpMAIHY, 3HAYCHUN
2000 Ha kaHaJ

OO011iee KOJIMYECTBO U3MEPUTEIBHBIX KaHAJIOB
10...100

KonugecTBo M3MepUTENbHBIX KaHAJIOB MOTYJIS: -

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

JmmTenbHOCTh HAOMIOACHUH (PEKUM CaMOITHCIIA),

qac 1...400

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

I'abGapuTHbIC pasMepsl, MM:

- aJeKTpoHHOTO OMoKa  175%x90x30

- MOZLYJIs 117x80x32

- mpeoOpa3oBaTesisl TEIJIOBOIO MOTOKA 010x52,

027x2

- mpeoOpa3zoBaTesist TeMIieparypbl (KOHTAKTHBIN)

012x4

Macca npubopa ¢ OHUM MOJyJeM, He Oosee, KT
15

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

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

Usmepenune gactotsl (1o 40 MI ')

N3mepenue conporusienus (40 MOM), mpo3BoHKA
LeTH

Wsmepenne emxoct (110 2 MD)

ABTOMaTHYECKHUI1 BEIOOD Tpeena n3MepeHus

VYV nepxaHue noxkazaHui

ABTOBBIKJIIOUCHUE MTUTAHKS, HHAUKALHS pa3psiia

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

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

TIKD mo I'OCT 13109;

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

Macca mpudopa: 2 Kr.

Garapen

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

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

Enuanis: n3MepeHus M/cM

Juana3on nuamepeHuit 0,05-100

TouHocTs M3MepeHnit  +/- 1,0 MM

Bpems m3mepenuii B pexxume ciaexernust  0.16-1
ceK

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

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

Bec 0,110 kr

W3mepenue paccTosHUH,
BBIYHCIICHHE TUIOMIAIN 1
o0bemMa

11

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

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

12

H3mepuTenb-perucTparop B
KOMILIEKTe € 2 OBePXHOCTHBIMHU
JaTYUKAMH

KonnuecTBo kaHaIOB U3MEpeHHs 2
HNupuxatop KKN

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

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

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

-50...500

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

Pa3pemarormas ciocoOHOCT IIPH U3MEPEHIH

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

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

[IporpamMmmupyemMblii HHTEpBaAI MEXKAY U3MEPEHHUSIMHU

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

4. TexHoJorn4ecKuii npouecc BoINMOJHECHUSA TEIUIOBU3HOHHOM ChbeMKH 3aHUA.

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

TermIoBU3MOHHBI KOHTPOJIb KadyeCcTBAa TEIUIO3AIMTHI 3JaHUNA M COOPYXKEHMM, ycren 3a-
PEKOMEH10BaTh ce0sl, KaK OJMH U3 OCHOBHBIX CIIOCOOOB KOHTPOJISI COCTOSIHUS OTPaKJaroIIUX KOH-
CTPYKLHUI 1O OKOHYAHMH CTPOMTEIBCTBA U B IEPHOJ IKCIUTyaTallid, BBUAY OINEPAaTUBHOCTH, Ha-
[JISTHOCTH METOJIa U JJOCTOBEPHOCTHU IMOJTYYEHHBIX PE3yJbTaToB. MeTOo/ MO3BOJISIET BBISIBUTH Ha-
PYLICHMS TEIUIO3AaIUUThl OrPaXKJAIOIIMX KOHCTPYKLMM, BO3HHMKIIME B PE3YyIbTAaTe CICAYIOIIHUX
IIPUYMH:

* HapyllEHUs TEXHOJOTMM  HU3TOTOBIEHUS  CTPOMUTEIBHBIX  MaTEpHUANIOB,  IPaBUII
CKJIQAMPOBaHUS,

IIEPEBO3KHU U T.IL.;

e omMOOK U HapYIIEHUH IPU CTPOUTEILCTBE 3/1aHUMH;

*  HENPABUJIBHOI'O PEXKUMA IKCILTyaTal1H.

[Tepeuncrnennble (akTOpbl NMPUBOIAT K MPEKIAECBPEMEHHOMY CHHKEHHIO TEIUIO3alIUTHBIX
CBOICTB B OTZEIBHBIX MECTaX OTPaKJAIOLINX KOHCTPYKLUHN B pE3yJIbTaTe BO3AECUCTBUS MOTOJHBIX
(Betep, aTMOc(epHbIE 0CATKN) U €CTECTBEHHO-KIIMMAaTHUECKUX (LIMKJIIBbI TEIJI0-XO0JIO0 -TEIJI0, BIIaX-
HOCTb) yCIOBUH. DTO, B CBOIO OYEpEb, IPUBOAUT K YXYAIIEHUIO MUKPOKIMMAaTa BHYTPHU 3AaHUM
U TIepepacxo/ly TOIUIMBA, BCIEACTBUE MOBBIIECHUS TETIONOTEPD.

CoBpeMeHHbIE TEIUIOBU3UOHHBIE CUCTEMBI MO3BOJISIOT OBICTPO M TOYHO BBISIBUTH YYacTKH C
MOBBIIIEHHBIMU TEIUJIONOTEPSIMU U ONpPENETUTh UX rpaHulbl. KoinuyecTBeHHas olleHKa oOHapy-
XKEHHOTO JaedeKTa MpOou3BOAUTCA B JaOOPAaTOPHBIX YCIOBUSAX C HCIOJIb30BAaHHEM COBPEMEHHOU
porpaMMHOM npoaykuu u TpaaunronHoro (JI1, JI2, JI3) maremaruyeckoro amnmapara.

Heo6xoanmMo 3aMeTuTh, YTO (pu3HuecKas CTOPOHA SBICHHUM, MPOUCXOASIIUX PU U3TYUECHUU
U pPACIpPOCTPAHEHUHU TeIJla MOBEPXHOCTSIMH OrPAXKIAIOUINX CTPOUTEIBHBIX KOHCTPYKLHUM,
JIOCTaTOYHO XOpOLIO M3y4€Ha W ONHCaHa B IEPEUYMCICHHOM HIDKe nureparype. OTHOCUTENBHO
TpeOoBaHUl K TepMmorpaduu 3IaHUM U COOPYXKEHHH, a Takke MOpAIKYy €€ MpPOBEeICHUs
cymectByeT coorBerctBytoumii ['OCT.

Hcnonvzyemvie npubopul u 0bopyoosarue.

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

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

* BO3MOXKHOCTh IPUMEHEHHSI CMEHHBIX 00BEKTHBOB, yroll 0030pa: 7rpas. - 20rpa.
*  YUCJIO DJIEMEHTOB B CTPOKE * UMCIIO DJIEMEHTOB B Kaape, He MeHee: 100 * 100
b
* BO3MOXXHOCTh TIOJIyu€HHUs 3HaueHus TemmepaTypsl B °C  Ha DJKpaHe TuCIUIes
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TETJIOBU30PAWIIN [IEPEHOCHOTO KOMIIbIOTEPA HEMOCPEICTBEHHO HA MECTE ChEMKH;
* BO3MOKHOCTH 3aIMCH TEPMOU300paKeHUsI HAa BUACOMArHUTO(OH MM MHOW MarHUTHBIA
HOCUTEIh HH(POPMAITUH;

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

A S T e T CoBpeMeHHasi TEIUIOBU3MOHHAS TEXHHKA

‘ N e UCTOJIB3yeT HH(PaAKpaCHBIE IETEKTOPHI, pado-

IR e TAIOIIKE B JBYX JMAIa30HaX: KOPOTKOBOJIHOBOM

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

nonb3oBaHue 3TUX MK-nnanazoHoB cBs3aHO ¢
0COOEHHOCTSIMU HPOMYCKAaHUSI TEIJIOBOTO U3Jy-
YEeHUSA aTMocdepoii. Ecnu
pykoBoacTBoBatbesi  rpagpukom  (Pumc. 1.1),
KOTOpbIN npuBogutcsa no JI3, To 31ech Tak ke
BUJHO, IIOYEMY HEOOXOAMMO HCIO0Ib30BAThH
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 Jauara-
30HOB MNPHUMEPHO OJMHAKOBBI [JJs ciydas TepMmorpadpuu 3nanuili. B TO xe Bpems yc-
TaHoBJeHO, 4T0 40% Bceil sHeprum coocTtBeHHoro UK- m3nydeHuss oObexTa MpUXOIUTCS Ha
JUIMHHOBOJIHOBYIO 4aCTh, a Ha KOPOTKOBOJIHOBYIO- Bcero 1%. Crnenyer npu3HaTh
HEXeJaTeNbHbIM NpUMEHEHUEe [JIs TepMorpaguu 3JaHUl U COOPYKEHUH TEIIOBU30POB
UHAMKATOPHOTO THIIA, TIPUHIIMI JEWCTBUS KOTOPBIX OCHOBAaH Ha MpeoOpa3oBaHUU MH(PAKPACHBIX
Jy4el ¢ moMoIbio NUPOBUANKOHOBOU TpyOKku. [Ipumenenue UK - mupomMeTpoB BOZMOXKHO TOJIBKO
B KayecTBE BCIOMOTaTelbHBIX cpeacTB. Kpome TOro GOJBIIMHCTBO M3 HUX HEPAaOOTOCIIOCOOHBI
IpU OTpHULATENBHBIX TeMiepaTtypax. ( Tepmorpadus 3qaHull TPOBOAUTCS, KaK MpaBMIIO, 3UMOH B
OTONMTENbHBIN NEpUoN).

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

* mpubOp 7151 KOHTAKTHOTO U3MEPEHUS TEMIIEPATYpPhI € MOrpenHocThIo He Ootee 0,5 °C;

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

* IUTaTUB;

* u3MepuTenpHas pynerka (6oxee 10 MeTpoB);

* PTYTHBIA TEPMOMETP JJIsl U3MEPEHUS TEMIIEPATYPhI OKPYKAIOIIETO BO3/yXa;

* mpeoOpa3oBarTeNb TEMIOBOTO MOTOKA;

» xenarenbHO nMeTh K- nupomerp;

Heobxooumvie ycnosus 01 kawecmeeHHoU mepmozpaguu u n0020MoBKa K U3MepeHUsIM.

C 1enplo MOMY4YEHUS JIOCTOBEPHBIX PE3YNbTAaTOB MpHU TepMorpaduueckoMm oOCIe0BaHUN
3MaHUM U COOpPY)KEHH HEO0OXOAMMO BBINOJHHUTH Psii YCIOBUH, 3HAUMTENbHAs YacTh KOTOPBIX
n3noxkeHa B JI1. OpgHako, NMpUMEHEHHE COBPEMEHHOW TEIUIOBU3MOHHOM TEXHHKH, IMOHYXIAET
BHECTH HEKOTOPHIE U3MEHEHUS U TOTIOJTHEHHUS.

W3mepenust cieayeT NpPOU3BOAMTH IpPH IMepernaje TeMmIeparyp MEXAy BHYTPEHHUM U
Hapy>XHbIM BO3JyXOM, IPEBOCXOJALUIMM MHUHHMAJIBHO AONYCTHUMBINA, KOTOPBIM ONpPENEISAETCS 1O

bopmye:

Puc 1.1
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o Xr

rmin ZGXR(];X
1-r

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

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

a - KOO PUIHMEHT TEIJI00TIa4H, TPUHUMAEMBII PaBHBIM: JUISI BHYTPEHHEH MOBEPXHOCTH CTEH
M0 HOPMATHUBHO-TEXHUYECKOU JOKYMEHTAIINH; JIJIsl HAPY>KHOM MOBEPXHOCTH CTEH MpHU
ckopocTsx Berpa 1, 3, 6 M/c - coorBercTBerHO 11, 20, 30; B1/ (M*C);

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

Tepmorpaduto 31aHul U COOPYKEHUH CleAyeT MPOBOAUTH B OTOMHUTENBHBIM CE30H, TaK
KaK IIpU 3TOM Iepenaj TemnepaTyp OyneT MakCMMaibHO BO3MOXKHBIM U BCEr/la yJIOBJIETBOPSET
ycnoButo ¢popmynsl (1). Tak xe HE0OXOIUMO OTCYTCTBHE OCAKOB, IOBEPXHOCTH 00 CIIETyeMbIX
3IaHMI JOJDKHA OBITH CBOOOIHA OT MHES. Y CIIOBHS TEIUIOBOM MHEPIIMH MAaTEPHATIOB KOHCTPYKITHIA
npu TepMmorpaduu HapyKHOW 4YacTu 3AaHUA TPeOyIOT, 4TOObI OOCHenyeMblii OOBEKT He
HaXOJWICA Ha COJIHIE B TeueHue 12 yacoB, mpenauiecTBOBaBIIMX cbEMKe. Jlyuiie npoBoauTh
U3MEpEeHUsi yTpoM, B macMypHyto norofy. IIpu mH@pakpacHO! cbhEMKE BHYTpU MOMENIEHUN
cienyeT ocoboe BHUMaHHUE OOpaTUTh Ha SKpaHUPOBAHUE MCTOUYHMKOB CBETa WM Temsa (JlaMIl
HaKaJMBaHUs, OTONUTENbHBIX PAIUATOPOB) PACIOIOKEHHBIX BOIN3H 00BEKTa TepMOTpaduu.

Ecnu umeer Mecto BeTep, TO HEOOXOAUMO U3MEPUTH €r0 CKOPOCTh ISl JajbHEHIIeH
KOPPEKTHUPOBKU M3MEPEHHBIX 3HAYCHUH TeMmepaTryp, o 4yéM OyaeT CKa3aHO B pasjelie, IMOCBs-
IEHHOM 00paboTKe pe3ynbTaToB M3MepeHuid. [10 BO3MOXKHOCTH clieIyeT BhIOMpaTh O€3BETPEH-
Hble 1HU. CHUila U HalpaBJICHNUE BETPA OKA3bIBAIOT CYILIECTBEHHOE BJIMSHUE HA TEIUIONOTEPU BO3-
JTyXOTIPOHMIIAHUEM U TEIJIONOTEPU KOHBEKIIUEN C HAPYKHOM MTOBEPXHOCTH.

BBuny 3HauMTENBbHBIX pa3MEpPOB 3/aHUN TEMJIOBU3MOHHYK) CBEMKY IPOU3BOJAT I10-
kagapoBo. [lo 3aBepuieHnH ChEMKH OUEPEIHOIO Kajpa OlepaTop MepeMellaeT TEIJIOBU30p Ta-
KUM 00pazoM, 4TOObI 0ObEKT U3MEPEHUsT HaXOIWIcs 10| YoM HaOirofeHus He MeHee 60°. B
ATOM Clly4ae M3Iy4yaTelbHas COCOOHOCTh OT yriia HaOJIOJeHUsl NMPAaKTUYECKU He 3aBUCHUT. B
nuarnasoHe ot 60° 1o 90° u3nyvarenbHas cioCOOHOCTh MpH NpUOIKeHNH K 90° Oyner crpemu-
TEJIbHO MaJaTh, a KOAPOUIUEHT OTpaKEHUsI COOTBETCTBEHHO Bo3pactarth. [lo3Tomy Hago ctpe-
MUTbBCS, YTOOBI TEIJIOBU30pP OBLIT HAMpaBJIEH 110 HOPMaIM K CHUMaeMoMy o0bekTy. Ecnu BbicoTa
Takoro o0ObekTa mpesbimaeT 10 MeTpoB, TO s pabOThl PEKOMEHIYETCsS HCIOJIb30BaTh MOH-
TAXXHYIO BBIIIKY. Y AaN€HHOCTh TEIUIOBU3MOHHOM Kamepbl OT 00bEKTa MPHU HAPYXKHOU ChEMKE
HazI0 BHIOMPATH B CIIEAYIOLIEM IUANA30HE:

1/(tgﬁ <L<L npeo.
,roe:

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

L npeo.. - paccrosiHue, HA KOTOPOM TEIIOBU30P TepsiET TPeOYEMYI0 TOUHOCTh B COOTBETCTBUM C
TEXHUYECKUMH XapakTeprucTukamu u noriomiennemM K- usnyuenns atMocepHbIM BO3TyXOM;
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[Mpubnuxenne Kk 00bekTy Ha paccrosHue L< l/tgfHeompaBnaHHO yBeIHMYHT Bpems
cbéMkH. [Ipu Tepmorpaduu BHyTpeHHEH OBEPXHOCTU 0OOBEKTa CIEAYeT UCXOIUTh U3 pa3MepoB
y4JacTKa C MOBBIIIEHHBIMH TEIIONOTEPsSMHU. PeKOMeHIyeTcsl HCIoIb30BaTh OOBEKTUBEI C YIIIOM
0030pa He MeHee 12.

Ha o6cnenyemoii moBEpXHOCTH BBHIOMPAIOT T€OMETPUUECKHIA perep, B KaueCTBE KOTOPOTO
MOYKHO HCIOJb30BaTh THUIIOBBIE CTPOUTENbHBIC JJIEMEHTbl C M3BECTHBIMU JIMHEHHBIMU
pasMepamMu. DTO HEOOXOAWMO Ui ompeneleHus Maciutaba mnpu o0paboTke pe3yinbTaToB
W3MEPEHUN.

Ilposedenue mennosu3UOHHOU CHEMKU.

TennoBuU30p ycTaHABIMBAIOT, MOAKIOYAIOT BUACOMATHUTOMOH U BBICTABISIOT HEOOXOM-
MBI TEMIIEpAaTypHbIA JHMANa30H KOTOPBIM, B COBPEMEHHOM TEIUIOBU3UOHHOW TEXHMKE
onpesieNnsgeT HE TOJIBKO BEPXHIOI M HIDKHIOI TPaHUIy H3MEpsAEMbIX TemIeparyp, HO U
YyBCTBUTEIBHOCTh. Perymupysi QoKyc, TemmeparypHblii YypOBEHb, SPKOCTh M KOHTpACT
JOOMBAIOTCS YCTOMUMBOrO M YETKOIO TEPMOM300paK€HUS Ha 3KpaHE BUAECOKOHTPOJIHHOIO
ycrpoiicTBa. TepMon3o0pakeHre HapyKHOW MOBEPXHOCTH CHUMAIOT IO KaJpaM M 3aIHCHIBAIOT
Ha BujeoMarHuTooH wiM juckery. BupeomarHuTo(hoH NO3BOJSET 3aIUCHIBATh 3BYKOBYIO
UHPOPMALIMIO O TapaMeTpax ChEMKH, IOITOMY €ro HCIHOJIb30BAaHHE MPEINOYTHTEIHHO.
CoBpeMeHHbIE TEIUIOBU30pbl IMOCIEIHUX MOJM(UKALIUKA KaK IPaBUJIO HMEIOT BCTPOCHHBIE
MHUKPO(OHBI, BCTPOCHHBIE MEHIO Ha PYCCKOM SI3bIKE, TPOU3BOAAT 3alKiCh N300pakeHuii Ha PS -
KapThl pa3HOM €MKOCTH, a TaK e 3alUCBIBAIOT BCIO MHPOPMALMIO O TEIUIOBOM COCTOSIHUU
00BEeKTa, YTO TO3BOJISIET IOJYYHUTH YAOBICTBOPHUTEIBHYIO TEpPMOTpaMMy Tpu 00paboTke B
cillyuae HEBEpHOro BbIOOpa OmepaTopoM NapaMeTpoB ChEMKU. Bce 3HaveHus Ttemmepartyp,
KOTOpBIE OyIyT HCIIOJIB30BAaThCS HIKE, JTOJDKHBI OBITH MPEABAPUTEIHHO CKOPPEKTUPOBAHBI C
yu€TOM M3JIydaTesIbHOM criocoOHOCTH 00bekTa. Eciu 3Ta BenmuunHa U3BECTHA, TO (PaKTHUECKYIO
TEMIIEPaTypy MOXKHO ONPEAEITHTH 110 POopMyIIe:

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

aKm
B yi (X
Tpao - M3MEpEHHAs TEIUIOBU30POM TEMIIEPATYPA;

Tpasm - paxTudeckas TemmepaTypa OOBEKT,

& - K02 QULUEHT U3TyYeHHs] MaTepHaa;

BONBIIMHCTBO COBPEMEHHBIX TEIJIOBU30POB JIENAKOT 3Ty KOPPEKIMIO aBTOMATUYECKH,
JIOCTaTOYHO BBECTH 3HAUEHME M3ITy4aTeNIbHOM CIOCOOHOCTH. 3HAueHMsI KOA(P(UIMEHTA «E»
JUI. OCHOBHBIX CTPOUTENIbHBIX MaTepuanoB npuseieHbl B Tabmune 1.1 ITpunoxenus 1. Onu
IpelHa3HayeHbl JUIsl UCIOJIb30BAaHUS TOJBKO B KauyeCTBE OPHUEHTHpA, TaK KaK 3aBUCIT He
TOJIBKO OT TEMIEpaTypbl MaTepuajla, HO U OT CHEKTPAJbHOM UyBCTBUTEIBHOCTH
ucrnonb3dyemMoro mpubopa. B cBSI3M C 3TUM pEKOMEHIyeTCs H3Iy4aTelIbHYI CIIOCOOHOCTh
UCCIIEYEMOM MOBEPXHOCTH ONPEAEIATh HEMOCPEACTBEHHO HA MECTE ChEMKH.

Jl71st 3TOr0 KOHTAKTHBIM TEPMOMETPOM OIPEAETSAIOT UCTUHHYIO TeMIepaTypy oObeKkTa, a
3aTeM BBOJST B MPOIIECCOP TEIUIOBU30pa BCE HOBBIE 3HAueHHs 8, 10OMBasCh paBeHCTBA Tysy. U
Tpan

VYcTaHOBIIEHHOE NPH TOCTH)KEHUH YKA3aHHOT'O PAaBEHCTBA 3HA4YEHUE € M OyJeT SBIATHCA
MCTUHHOMN M3ITy4aTesIbHON ClIOCOOHOCThIO 00BbekTa. HeoOxonnMo nMeTh BBUAY, YTO OLIMOKa B
U3MEPEHUH TeMIIEpaTyphbl OT HEBEPHOTO ONpPEIEICHUS H3IIydaTeIbHOH ClIOCOOHOCTH 3aBHCUT OT
ucnonszyemoro MK-nuanazona u temmneparypsl oObekTa chéMku. [Ipu Temmeparype okoso
0°C »Ta mOrpemHoCTh He3HauuTelbHA (OKOJIO HYJS), HO OHAa BO3PAcTaeT C IMOHM)KEHUEM
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TeMIepaTypsl O0bEKTa M JIOCTUTAET HECKOJBKUX TpaaycoB Ha omuOKy mo € B 0.1 mpum
temreparype oobekra -20°C. [IpocMOTpeB MOBEPXHOCTh MCCIEAYEMOTO 3/IaHHS, U 3alHCaB €€
TEPMOU300paKEHNE Ha BUICOMArHUTO(OH (MM UHOW HOCHUTEIh) BEIOMPAIOT 0a30BBIN YUACTOK,
pasMepoM Oosblle JBYX TOJIIMH OrpakJarolled KOHCTPYKLUMH M HMEIOIIUHA paBHOMEpPHOE
TEMIIEPATYPHOE I10JIe. DTOT Y4aCTOK JIOJKEH OBITh BBINOJIHEH U3 TEX K€ CTpOMMaTepHalloB, U
UMETh Ty JK€ KOHCTPYKIMIO, YTO M HcCcleayeMas IOBEPXHOCTb C TeMIlepaTypHbIMU
aHomanusMu. Ero TemmeparypHoe 1oj€ JIOJKHO COOTBETCTBOBATH MHHUMAJIBHOMY
BBIXOJJHOMY  CHTHaJly  TEIUIOBM30pa  AJs  ucciegyemoro  obbekra.  CpaBHHBas
TEPMOHM300paKEHNE Orpa)kJaoUIe KOHCTPYKIMU U 0a30BOI0 Y4acTKa, BBIBIISIIOT MECTa C
HOBBIIIEHHBIMU TEIUIONOTEPsAMU. Temreparypa HAapyXKHOH IOBEpPXHOCTH TAaKMX YYacCTKOB
NPEBBIIIACT TEeMIEpaTypy 0a30BOro ydacTKa, KaK MHUHMMYM, Ha BEIWYHHY IICHBI JIEICHUS
IIKaJIbl TEIIOBU30pA.

ba30BbIi y4acTOK M MeCTa ¢ TEMIIEPATYPHBIMU aHOMAIMSAMU ITOJBEPraroTCs NETAIBHON
TepMorpaduu yxe ¢ MUHUMaJIbHO BO3MOYKHOTO PACCTOSHUS CHAPYXU U BHYTPH 3/1aHUM, TaM
Ke H3MepsieTcs TemIeparypa OKpyKaiomiero Bo3ayxa. HeoOxomumo, Tak ke, BU3yalbHO
OCMOTpEeTh 3TOT YYacTOK, UYTOOBI ONpPENENUTb, HE SBIAETCS JM €ro TeljaoBas KapTUHA
CIIEICTBUEM, HAIpUMEp, JIOKAJIbHOIO 3arpsA3HEHUs] H  COOTBETCTBEHHO HM3MEHEHMS
u3nydarenabHoi crocoOHocTH. 1o OKOHUaHMM CBEMKHU JOJKHBI OBITH M3MEPEHBI U 3allMCaHbl
JUTSL KXKI0T0 aHOMAJIBHOTO U 0a30BOT0 YYaCTKOB CIIETYIOIHE BETUUNHBI:

* TeMIepaTypa HapyXHOI'O BO3]lyXa;

*  CKOpOCTb BETpa;

*  Hapy)KHas TeMIIepaTypa Ha IOBEPXHOCTU MCCIIEAYEMOr0 y4acTKa,;

* TemiepaTypa BHYTPEHHEH IOBEPXHOCTH MCCIEAYEMOIO yUacTKa;

* TeMmIeparypa OKpY’Karolllero Bo3ayxa BHYTPH 3JaHuUs;

* TeMmImepaTypHbIN 1Mana3oH U YPOBEHb B MOMEHT ChbEMKH;

*  YIOJI 3p€HHsI HCHOJIB3yEMOro OOBEKTHBA,

*  paccTosiHME J0 UCCIeAYeMON MOBEPXHOCTH;

*  M3JIyyaTeJbHas COCOOHOCTh MOBEPXHOCTH OOBEKTA;

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

* pacmpezerieHHE TemIeparyp IO 3J€MEHTaM CHUCTeMbl OTOIJICHHS B 00cielyeMoM
CEKTOpE 3/IaHMsL.

[TosryunB 5TH TaHHBIE MOXKHO MPUCTYIHUTh K KOJIMYECTBEHHON OLIEHKE PE3yJIbTaTOB U3Me-
penuii U KommbelOTepHO oOpadotke. B Ilpunoxenuun 1 (Puc. 1.4 - 1.11) npuBeneHsl
TEPMOIPaMMBbl Y4aCTKOB OTPaKJAIONIMX KOHCTPYKIHUM C IOBBIIIEHHBIMH TEIUIONOTEPSIMH U
pUMephl BbIOOpa 0a30BbIX YUACTKOB.

Obpabomxa pe3yn1omamos usmepeHui.

CoBpeMeHHbIE TPOrPaMMHBIE CPEJICTBA MO3BOJISIIOT OMEPATUBHO M TOYHO MPOaHAIU3UPO-
BaTh Pe3yJbTaThl TEMNIOBU3MOHHON CHbEMKM M MPEACTABUTH PE3yNIbTaThl 0OCIEI0BAaHUS B BUJIE
[BETHBIX WIM 4YEpPHO-OenbIX TepMmorpamm. [l Kaxaoro wucciegyemoro (¢parMeHTa
Orpax/1aromiei KOHCTPYKIIMK HEOOXOIMMO UMETh CIIEAYIOIINE HCXOHbIE JaHHbIE:

*  W3IydaTesbHas COCOOHOCTH ();

* TeMIepaTrypa Bo3ayxa BOimm3u oobekTa (T);

* Temneparypa armochepHoro Bo3ayxa (T,) (mpu cbEMKe BHYTpPU MOMELICHUS -
TeMIlepaTypa B €ro cpeiHel yacTy, B 1,5 meTpax oT nona;

* JUCTaHIMsA 10 00BeKTa (M);

* TEMIEpaTypHBIA YPOBEHB;

* TEMIIEpaTypHbIN IHAIIa30H;

*  BUJIBI UCMIOJIB3YeMbIX (MIIBTPOB U Auadparm;

* yroia o030pa UCIOJIb3yeMOT0 O0BEKTHBA.
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[Tocrne Toro, kak Temmeparypa B KaIOH TOYKE CTAaHOBHUTCS W3BECTHOW HEOOXOIUMO
YUECTh CKOPOCTh BeTpa (MporpaMMmbl 00pabOTKU TEPMOU300paKEHHUS ATOr0, KaK MPaBHIIO, HE
JIeNaloT) B COOTBETCTBHHU C (POPMYIION:

0.4438 . (4)

ﬂ
~

|
|

3
=<
L]

rue:

V1 - ckopocTs BeTpa npu Temmeparype T,

V - ckopocTb BeTpa npu Temmeparype Tz,

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

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

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

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

3. OmnpexneneHre YKOHOMHUYECKOTO yIiepOa OT BBISIBIEHHBIX TEIUIOBBIX aHOMAJTHIA.

*  OmpeaesieHHe IUIONIAN YIaCTKOB C TIOBBIIICHHBIMH TEIUIONOTEPSMHU;

* ompejesneHue U30bITOYHBIX TEIUIONOTEPh Yepe3 ITH YUACTKU;

*  OmpeeNeHre KOJIMYeCcTBa M CTOMMOCTH TIepepacxoI0BaHHBIX YHEPTOHOCUTETICH;

Hcnonb3yemble 0003HaUCHUS :

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

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

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

q - yaemsHsie Terutonotepu (Bt / M );

Q - momusie Teruonotepu (BT);

tH, ts - U3MEpEHHBIE TEMITEpATYpPhl HAPYKHOTO U BHYTPEHHETO BO3yXa;

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

5-  TOJMMHA KOHCTPYKIUU (M);

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

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

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

dbopmye:

Ro _nx(ta_tn) (5)

= At* we,

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

Tepmurieckoe CONPOTHBIIEHHE CJIOSi MHOTOCJIONHHON KOHCTPYKIIMHU Onpeessercs no GopmyJe:

o (6)

3nech He0OXOAMMO II0JIL30BATHCS YKazaHusiMu 1.2 u3 JI2.

Comnpotusienue Teruionepenade MHOrOCIOMHOM KOHCTPYKIMU OTipefensercs no Gopmyine:

1 | (7)
R=—+)>) R +—
a, 2R, a,

Bce BrimenpuBeieHHbIE (POPMYITBI PUMEHSIOTCS IS BBIYUCICHUS TPEOYEMBIX U PACYETHBIX
3HaYeHUH MNpU TMPOEKTUPOBAHMM HOO 3]1€Ch HCIONB3YeTCs pacu€THhIM KO UIMEHT Terio-
POBOJAHOCTH MaTepuaia ciiost (X), HO Ha MPaKTHKE ero 3HaYeHHe OyaeT OTINYHO OT IPOEKTHOTO.

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

Jlns Beruncnenus R mo pe3ynbTraraM HaTYpHBIX U3MEPEHHM MOXKHO MCIIOJIb30BATh CIIETYIOIINE
BBIPAXKECHUS:

po L [tmT (3)
(24 t ¢ T,

&

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

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

9 9 9

Tac:
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RB,H,K-TepMudecKoe CONPOTUBIIEHUE BHYTPEHHEN , HAPYKHOW IIOBEPXHOCTU U OJHOPOJHOM
30HBI OIPAKIAOIIEH KOHCTPYKITUH ( MZ*C/BT);

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

qx(t,—t,) e

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

4y

rJe:
g - cpenHss 3a pacyETHBIN EpUO U3MEpPEHHAas! IIOTHOCTh TEIIOBOro motoka (Bt/m );
Rm- TepMmuueckoe CONpoTHBIEHUE MpeoOpa3zoBaTelisi TEIUIOBOTO MOTOKA, OMpPENEIsieMOoe IO

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

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

(11)

R — Tl‘j - TH

q

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

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

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

q = QKOHB + q.ﬂy'{

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

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

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

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

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

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

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

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

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

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

5. IlopsiioK BbINOJIHEHHSI PadOThI

1. Osnaxomumwscs ¢ Memooamu npo6edenUs UHCMPYMEHMATbHO20 IHEPLOAYOUmd.

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

3. O3HaAKOMUMbBCA ¢ MEXHOIO2ULECKUM NPOYECCOM BbINOIHEHUs. MENIOBUSUOHHOU CbeMKU

30aHUSL.

Bvinonanume menjiosusuOHHYIO CbeMK)y 30aAHUSL.

Cocmasums omuem o 8bINOHEHHOU mepmocpaguu 30aHuUs.

IIpeonoscums pexomenoayuu no ycmpauneHuio 0eghekmos 30aHusl.

o ok

6. Yxazanus no opopmiieHunio oryera

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

b

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

1. Heau padoTsl

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

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

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

2. Meroauka pacyera norpedjeHus 3J1eKTPoo0oPy10BaAHUS

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

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

pecypcoB.

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

Ocsellienue

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

e MaKCHMalbHOE WCIONIb30BaHWE JTHEBHOTO CBeTa (MOBBIICHHE MPO3PAYHOCTH H

YBEJMUYEHHUE TUIOMIAAN OKOH, IOTIOJTHUTEIbHBIE OKHA);

® TIOBBIIICHUE OTPAXKAIOIIEH CIOCOOHOCTH (Oerble CTEHBI M MOTOJIOK);

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

® JCII0JIb30BAaHHE OCBETUTENbHBIX TPHUOOPOB TOJIBKO 11O HEOOXOAMMOCTH;

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

e 3aMeHa JlaMIl HaKaJMBaHWs Ha dJHeprocOeperaroniue (JOMUHECIICHTHBIE, KOMIAKTHBIC

JIOMHHECHEHTHBIE, CBETOIMO/IHBIC);

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

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

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

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

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

DIeKTPO0OOrpeB U AIEKTPOILITUTHI

OcHOBHBIE MEPONPUATHUS:

10100p ONTUMATBHON MOIITHOCTH JIEKTPOOOOTPEBATEIBLHBIX YCTPONUCTB;

ONTUMATBFHOE Pa3MENICHUE YCTPOHCTB JIIEKTPOOOOTpeBa JUIsi CHUKEHHUS BPEMEHU U
TpeOyeMOol MOITHOCTH WX MCIIOJIb30BAHMUS,

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

MECTHBIN  (JIOKaJbHBIM) O00OTpeB, B TOM YHCI€ TIEPEHOCHBIMH  MAaCJISTHBIMU
oborpeBaTelIsiMU, HalpaBIICHHBINH 000TpeB pediekropamu;

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

UCIIOJIb30BAaHUE YCTPOWCTB PETYJIUPOBKH TEMIIEPATypbl, B TOM UYHCJIEC YCTPOWCTB
ABTOMATUYECKOTO BKJIIOYCHHS M OTKIIOYCHMSI, CHUKEHHS MOIIHOCTH B 3aBUCHMOCTH OT
TEMIIEPATYPHI, BPEMEHHBIX TAMEPOB;

UCIIOJIb30BaHUE TCIUIOBBIX aKKYMYJISITOPOB;

3aMeHa JIEKTPOoOoOOrpeBa Ha 000OTPEB C UCIIOIB30BAHUEM TEIUIOBBIX HACOCOB;

3aMeHa JJIEKTpooOorpeBa Ha OOOTpEeB ra3oM WM MOAKIIOYEHHE K IEHTPaTHM30BAaHHOMY
OTOIUICHHIO, B CITyYasiX, KOT/la TaKas 3aMeHa BBIFOJIHA C YYETOM TpeOyeMbIX HHBECTHUIIHII;
MCIIOJIb30BAaHUE TIOCY/IBI ¢ ITUPOKUM TIOCKHM JTHOM.

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

CHHIKXCHUA HOTpe6HeHI/IH QJICKTPOIHCPIUH SABJISIFOTCA:

ONTUMATBHBIA MOJO00P MOIIHOCTH XOJOIUIBHON YCTAaHOBKH;

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

WCIIOJIb30BAaHNE COBPEMEHHBIX SHEPTOCOEPETAIOIINX XOJI0IUITLHUKOB;

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

HE TMOMENIaTh B XOJOJWJIBHYIO YCTAaHOBKY (XOJIOAMJIBHHK) MaTe€pHalbl U TPOIYKTHI,
MMEIOIIE TEMIIEPATYPY BbILIE TEMIEPATYPHI OKPYKAIOIIEH CPEIbL;

MIPOAHAJIU3UPOBATh BO3MOKHOCTb OTKa3a OT XOJIOAUIbHUKA;

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

JIn1s KOHAUIIMOHEPOB:

KOPPEKTHBII M0J00p MOIIHOCTH U MECTa YCTAaHOBKM KOHJMIIMOHEpa, UCXOAS M3 o0bema
MTOMEIIECHUS, KOJIMYECTBA YEIOBEK, IPUCYTCTBYIOIIMX B IOMEUIEHUU U JIp. XapAKTEPUCTHK;
00eCreynTh 3aKphITHE OKOH U ABEpPEH MpHU KOHAUITMOHUPOBAHUH;

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

HAaCTPOUTh PEKHUM AaABTOMATHYECKOTO NOJJEPKAaHUS ONTUMAJIbHOM TeMIeparypsl, He
OXJIaXx7asi, 10 BO3MOKHOCTH, KOMHaTy Huke 20-22 rpaaycos;
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00yMaTh CTENEHb HEOOXOAMMOCTH YCTAHOBKM U MCIOJIb30BAaHUS KOHIULMOHEPOB, B TOM
YHCIIE U C ApXUTEKTYPHOM TOYKHU 3peHus (KOHAMIIMOHEPHI BUCSIIME HA acagax JOMOB);
YTOOBI OTKJIF0YATh KOHJUIIMOHEP HAa HOYb.

[ToTpeGiieHre OBITOBBIX U MPOYUX YCTPOWUCTB

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

HE OCTaBJIATh BKJIKOYEHHBIMU B CETh 3apsTHBIE YCTPOMCTBA ISt MOOMJIBHBIX YCTPOMCTB;
u30erarb HCIOJIB30BAHUS YIJIMHUTENEH, a €eClM 9TO HEOOXOIUMO, HCIIOIb30BaTh
YIUIMHATEIH C MPOBOJOM OOJIBIIOrO CedeHUs (MPU MajJOM CEYEHHH MPOBOJ HAYHHACT
IPETHCS U BJICKTPOIHEPTHSI YXOAUT HE Ha TOJIE3HYI0 paboTy 3J1eKTporpudopa, a Ha Harpes
IPOBOJIA YTMHUTEA);

CHuKeHue oTeph B CETU

UCIIOJIb30BAaHUE SHEProcOEperaroIuX YCTPOUCTB;

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

DKkonomuss menaa

CHIKEHHE TEINIONOTEPD

HCIIOJIb30BaHUE TEIIOCOSPETatoINX MAaTePUAIOB TPU CTPOHUTEIBCTBE W MOJCPHU3AINH
3JTaHNH;

YCTaHOBKA TEIIOCOEepPErarofX OKOHHBIX KOHCTPYKIIUI U IBEepeil.

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

IpelyCMaTPUBAIOT CJIEAYIOIINE HAIIPABJICHUS ONITUMU3ALINN:

Co CcTOpOHBI UICTOYHHUKA:

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

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

UCIIOJIb30BaHUE Y3JI0B yUETa TEIJIOBOM SHEPTHH;

UCIIOJIb30BaHUE KO- M TPU- T€HEPAIIH.

Co CTOPOHBI TEIUIOBBIX CETEM:

CHI)KEHHE TEIUIOBBIX NIOTEPh B OKPYKAIOILYIO CPELY;

ONTUMM3ALMS TUAPABINYECKUX PEKUMOB TEIJIOBBIX CETEH;

MCII0JIb30BaHUE COBPEMEHHBIX TEIJIOU30JIALMOHHBIX MAaTEPHAJIOB;

MCII0JIb30BaHNE aHTUBAHIAIbHBIX IIOKPBITUI IIPU HAPYKHON NIPOKJIAAKE TEIJIOBBIX CETEH;

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 78 uz 106

CHHIXCHUC YTCUYCK U HCCAHKITMOHUPOBAHHBIX CJIIMBOB TCIINIOHOCUTCIIA U3 pr6OHpOBOI[OB.

Co CTOpOHBI MOTPEOUTEIICH:

CHI)KEHUE TEIIOBBIX MOTEPh YEPE3 HAPYKHBIE OTPAXKIAIOIINE KOHCTPYKIIUY;
HCII0JIb30BaHNE BTOPUYHBIX SJHEPTrOPECYPCOB;

UCIIOJIb30BAaHUE CHUCTEM MECTHOTO PEeryJupoOBaHUsl OTOMUTEIbHBIX MNPUOOPOB IS
WCKIIFOUEHUS MIEPETONa;

MEPEeBOJ] 3/IaHUH B PEKUM HYJIEBOTO MOTPEOJICHUS TEIUIOTHI Ha OToruieHue. [Ipu sTom
NoAAEpKaHUE MapaMeTPOB BO31yXa B 3[IaHUM JOJKHO IMPOUCXOJUTH 3a CYET BHYTPEHHUX
BBIJICJICHUI TEIUIOTHI U BBICOKUX MapaMeTPOB TEIIIOBOW U30JISALIUY;

WCIIOJIb30BAHUE Y3JIOB YUETA TEIUIOBOW SHEPTUH.

O eKkTHBHOCTH M SKOHOMUUECKUHN pacueT
[Tpu peanu3au MEpONIPUATHI YPHEPTOCOEPEIKECHNS U MOBBIIICHUS SHEPrOdPPEKTUBHOCTH

pasiin4aroT:

HaYyaJIbHbIE WHBECTULIMH (MM YBEITWYCHHUE, NMPUPOCT WHBECTHUIIMN H3-3a BbIOOpa Oosee
s dexktuBHOrO 000pyHOBaHMs). Hanmpumep, 3aMeHa OKOH B CYHISCTBYIOIIEM JIOME Ha
IUTACTUKOBBIE CTEKJIONAKEThl - HHBECTHUIIMH B dHEprocOepekeHne, a 0TKa3 OT YCTaHOBKHU
OOBIYHBIX CBETUJILHUKOB B TOJB3y CBETOAMOJHBIX B CTPOSIIEMCS JOME - YBEIUYCHHE
WHBECTHIIMII B 3HeprocoOepekeHue (B J0JE MPEBBILIEHUS CTOMMOCTH CBETOAHOIHBIX
CBETUJILHUKOB HaJl OOBIYHBIMHU);

€IMHOBPEMEHHBIE 3aTPAThl HA IPOBEICHUE SHEProayauTa (IHEProodCcIe0BaHus);
€IMHOBPEMEHHBIC 3aTpaThl Ha MPUOOPETEHHE U MOHTaX NPUOOPOB Y4€Ta U CHCTEM
ABTOMATHUYECKOTO KOHTPOJIS, YAAJIGHHOTO CHATHSI ITOKa3aHUM MPUOOPOB yuéTa;

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

Kak nmpaBuio, 3pdextsl 0T MeponpusTHii sHEprocOepeKeHUs] paCCUUTHIBAIOT:

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

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

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

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

D¢ heKTs OT MEPONPUATHI PHEPTOCOSPEKEHUST MOKHO PA3ICTUTh Ha HECKOJIBKO TPYIII:
sKoHOMUYecKHe A(P(DEeKThl y ToTpedutenei (CHIKEHHE CTOUMOCTH MPUOOpETaeMbIX
SHEPTrOPECYPCOB);

a¢hekTh MOBBIILICHUS KOHKYPEHTOCTIOCOOHOCTH (cHmxeHue noTpebneHus
DHEPropecypcoB Ha EAWHMIY MPOU3BOJUMON TPOAYKIHH, SHEProdPPeKTUBHOCTH
MIPOU3BOMMON MPOAYKITUHU TIPH €€ UCTIOJIB30BAHNH );

3¢ GdEeKThl AN ANEKTPUUYECKOM, TEIIOBOM, ra30BOi ceTH (CHUKEHHME MUKOBBIX HATPY30K
NPUBOAUT K CHI)KEHHMIO PHUCKa aBapuii, MOBBILICHUIO KAayeCTBA SHEPIHH, CHUXEHHIO
MOTEPh DHEPTUU, MUHHUMHU3AIMU WHBECTHIIMN B PACIIMPEHHE CETH, M, KaK CIJIEJICTBHE,
CHU)KCHHIO CETEBBIX TapudoB);
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e peiHOYHBIE 3(eKThl (HampuMep, CHIKEHHE MOTPEOICHHs AJIEKTPOIHEPTUH, 0COOEHHO B
MUKOBBIE YaChl, IPUBOJUT K CHI)KEHHUIO IIEH Ha YHEPTUI0 U MOIHOCTh HA ONITOBOM PBIHKE
AIEKTPOIHEPTHH - OCOOEHHO BaXKHBIM SIBJISICTCSI CHUYKEHUE MOTPEOJICHUS DIIEKTPOIHEPTUU
HaCeJICHUEM Ha OCBEIICHHE B BEUEPHEM ITHKE);

e HpdeKkTbl, CBS3aHHbIE C OCOOCHHOCTSIMHU PEryJlMpOBaHUS (HAlpUMEp, CHUKCHHE
NOTpPeOJICHUsT DJIEKTPOSHEPTrUM HACEIIEHUEM YMEHBIIAeT Harpy3kKy IepeKpecTHOrO
cyOcuaupoBaHus Ha IPOMBILUIEHHOCTD - B HacTosllee BpeMs B Poccun HaceneHue miaTuT
3a DIIEKTPOIHEPTUIO HIDKE €€ Ce0SCTOMMOCTH, JOMOJHUTENbHAS (DMHAHCOBAs Harpys3ka
BKJIOUAETCS B TApUQBI VISl TPOMBIIIIEHHOCTH);

e okosornueckue ASPOPexTsl (HampUMep, CHUXKCHHE TOTPEOJICHHUS JJICKTPUYCCKOU U
TEIUIOBOM SHEPrUM B 3UMHEE BpeMs MPHUBOJUT K pasrpy3ke Haumboyiee TOPOTUX U
"IpsA3HBIX" ANEKTPOCTAHIIMIA U KOTEIbHBIX, pAOOTAIONINX HA Ma3yTe U HU3KOKAYECTBEHHOM
yrie.);

e cBs3aHHble O(dekThl (BHMMaHHE K TMpobiieMaM DSHEProcOEpeKeHus NPHBOJUT K
MOBBIINICHHIO  03a004YeHHOCTH TmpoOieMaMu  oOmield  3(P(EKTUBHOCTH CHUCTEMBI -
TEXHOJIOTUH, OPTraHW3alld, JOTHCTUKMA Ha MPOM3BOJICTBE, CHCTEMBI B3aHMMOOTHOLICHHUH,
ratexeil 1 oTBeTcTBeHHOCTH B JKKX, OTHOIIEHUS K JOMAIIHEMY OIOJIKETY y TPpaXKIaH).
OOBIYHO Haualdy peaau3aldyd MEPONPUITUH IO HHEProcOEPEeKEHUI0 MPEIIECTBYET

MIPOBEJICHUE SHEProayauTa.

B Poccun u npyrux crpanax B HacTosilee BpeMsl HanOoJiee HACYITHBIM SBISIETCSI OBITOBOE
sHeprocOepexkeHue (HeprocOepexeHue B ObITY), a Takxke 3Heprocoepexenue B chepe KKX.
[IpensTCTBHEM K €r0 OCYIIECTBJICHHUIO SIBIISICTCS CIEPKUBAHHE POCTa Tapu(OB ISl HACEICHUS
Ha OTAENbHbIE BHUJIBI PECYpPCOB (DIEKTPOIHEPTusi, ras), OTCYyTCTBUE CPEIACTB Yy MHPEAIPUITUN
KKX Ha peanuzanuio sHeprocOeperarmmux mOporpamMMm, HHU3Kass JOJds PAacyeToB IO
WHAUBUAYAIbHBIM TpUOOpaM y4éra U MpUMEHEHHUE HOPMATHBOB, a TAKKe OTCYTCTBHE MacCOBOI
OBITOBO KYJIBTYpBI YHEPTOCOEPEKESHHUS.

BoinonHenue mnpakTudeckoi pabOThl OCYIIECTBISETCS € TOMOIIBIO  CIEHUATBHOIO
npubopa yueTra noTpeOiIeHns HIEKTPOIHEPTUH — DIEKTPUUECKOTO CUETUHKA.

DONEeKTPUYECKUH CYETYUK — AJIEKTPOM3MEPUTEIbHBIM NMpUOOp, MpeJHa3HAuYeH Ji y4yeTa
NOTPEOJIEHHOW  DJIEKTPUYECKON SHEPruM HIEKTPUYECKOM OSHEpruu (MEepeMEeHHOro MU
MOCTOSTHHOTO TOKa (u3Mepsiercs B KBT/4 win A/d). DneKkTpocyeTunku NpUMEHSIOTCS TaM, TIe
OCYILECTBIISICTCS. JIETAJIbHOE MOTPEOJIeHUE JJIEKTPOIHEPIMH U TOSBISIETCS BO3MOXKHOCTh
SKOHOMHUTH OOJIXKET, CJEIs 3a MOTpeOJIEHnEM 3JIEKTPOIHEPTUH B 3aJaHHBIA MEpUOJI BPEMEHHU.
Beimyckatorcst ogHodazHble M Tpex(asHble CUETUYMKH, WHAYKIHOHHBIE WIM 3JIEKTPOHHBIE.
Bxurouarotest B ceTh yepes TpaHcpopMaTopsl TOKa (HEMPSIMOTO BKIIIOUEHUs1) U 0€3 HUX (IIpsIMOTo
BKJIIOYEHUs). 11 BKIIFOUEHUS B ceTh HamnpsbkeHreM 10 380 B nmpuMeHstoTcs c4eTYuKH Ha TOK OT
5 mo 20 A. Ha numeBoil CTOpPOHE CYETUYMKA YKAa3bIBA€TCA YHCJIO OOOPOTOB JIHMCKA,
cootBercTBymomIee | kBTxy anekrposneprun. Hanpumep, 1 kBrxu — 1250 060opoToB nucka.

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

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

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

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

A BR CQN FE

OfHODSEHEIR |
CUSTUME

Puc.2 Dnextpuueckuii cueTynk

Metonuka pacueTa

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

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

OcBeTuTtenbH
bl TIPUOOPHI

HarpeBatenb
HBIE
npuOopbI

IIpoune
npuOopbI

2. CymMmapHasi MOIIIHOCTh PUOOPOB IO TpyINaM NoTpeduTeneil onpeaensercs:
Pi = Pycm- X ki , Bt
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rae P - yCTAHOBJICHHAs MOIIHOCTB dJIEKTponpubopa, Br;

K — KomMuecTBO MPHUOOPOB JAHHOI'O KIacca.
Jlannble pacyeToB 3aHOCATCS B Ta0mmiy 1.1.
Jlns manbHEeUIINX pacyeToB 3aroaHseTcs Tadumia 1.2

Tabnuma 1.2
Pacuer pacxoa 3J1eKTpO3HEepruu
O6opynoBanue P, Br Kon-Bo K, | Bpemst pabotsl B | [ToTpebiie
IIT. CYTKH t,, gac Hue, KBT1-
q

OcBeTUTENLH

b€ IPUOOPHI

Harpesarens

HBIC

puOopbI

IIpoune

IPUOOPHI

3. PaccuuthiBaeTcs BpeMs pabOThI KaXKJI0U IpyIIon MpuOOpOB B MECHLI:
T = tpi xN;, u
raet,, — Bpems paboTsl I-ro mpubopa B CyTKH, 4;

N, — KOJIN4eCTBO JHEH, B KOTOPBIX NMPHOOp paboTal tp 4acoB B CYTKH.

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

onpezeNeHHbIN nepuoj BpeMenu (X):

X
Z Ti X Pi
i=1

I, = —— Brxy
1000

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

X
II..= D+ I, +..+ 1T, xBrxu

i=1
6. OnpenensitoTcs roA0BbIE 3aTPAThl Ha AJIEKTPOIHEPTHIO:
3=11.x1], pyb.
rae [] — croumocTth 1kBTX4 anekTposHepruu (Tapud).
Jlannble pacyeToB 3aHecTu B Tabm.1.2.

7. PaccuntbiBaeTCs MPOLIEHT NOTPEOIECHUS SHEPT UM KaX/10i U3 rpymnn notpedurenei ot obiiero

noTpeOIIeHNUs IIEKTPOIHEPTUH.
3. IlopsaoK BBINOJTHEHUs PadoThl

1. U3yuyums ocnosHble nanpagieHusi u cnocoObl IHEP2OCOEPeHCcEeHUS.
2. O3HAKOMUMbBCS € MEMOOUKOU NPOBEOCHUS UCCIEO08AHUSL.
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3. Obpabomamb pe3yrbmamul UCCIEO08AHUS.

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

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

6. [lpeonooscums nepeuerv Meponpusmuil Ois IKOHOMUU INEKMPOIHEPSULL.

4. Yka3aHus no o(p)opMJIeHUI0 0THYeTA

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

NS

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

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

2. O0uMe moJoKeHus

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

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

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

o0OecrieunBaeT TpeOYeMOro MO COBPEMEHHBIM HOPMaM TEPMUYECKOTO COMPOTHBIICHUS Hapy>KHBIX

OTpaXXAAFONIUX KOHCTPYKIIMM 30aHUM.

B HOBOM cTpoHMTEeNbCTBE BCE OOJbIIEE PACHPOCTPAHCHHE MOJIYYAIOT TPEXCIOHHBIC

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

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

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

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

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

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

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

- Hapy»XKHOE yTeIJICHUE 3JaHUii CO IITYKATYPHBIM HOKPBITHEM;

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

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

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

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

*  3HAKONEPEMEHHBIH  TEMIIEPAaTypHO-BJIAXKHOCTHBIM  PEKHUM  TEIUIOM3OJSALMOHHBIX
KOHCTPYKLUH;

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

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

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

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

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

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

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

* MOPO30CTOMKOCTb;

* ruApoOoOHOCTH U BOJOCTOUKOCTE;

* OMOCTOMKOCTb M OTCYTCTBUE TOKCUYHBIX BBIJCICHUN IPU SKCILITyaTal1H.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

— Ha3Ha4yaroT TpeOyeMblil BO31yX00OMEH U ONPEIESIOT ObITOBBIE TETJIOBbIICICHUS;

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

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

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

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

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

MPUHSATOTO TTOKA3aTesis TEIJIOBOM 3alIUThI IpUBEeHA Ha puc. 1.
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OKOHYAHHUE NMPOEKTUPOBAHUSA

Puc. 1. Cxema nmpoeKTUpOBaHUS TEIJIOBOM 3alIUTHI 3AaHUM

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

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

BenuunHa OTKJIOHEHUS pacYeTHOTO Pexomennyemblie
O603HauCHH HaumenoBanue kiacea (q)alcmqecxvoro) 3HAuEHUs yJENbHOTO pacxoaa MEPOTIPUSITHS
SHEPreTUuecKon TEIJIOBOM DHEPTUU HA OTOTUICHUE 3AaHUS opraHamu
€ KJacca des
3¢ PEKTHBHOCTH Qn ot HopMaTuBHOTO, % aIMUHUCTPAIHA CYOBEKTOB
PO
/151 HOBBIX U PEKOHCTPYHPOBAHHBIX 31aHUI
A OueHb BBHICOKH Menee munyc 51 DKOHOMUYECKOE
CTUMYJINPOBaHUE
B Bricokuit Ot Munyc 10 go munyc 50 To xe
C HopmanpHbiii Ot mmoc 5 10 MuHYyC 9 —
JJist cyniecTBYIOIIUX 31aHU
D Huskuii Ot mtroc 6 no mwiroc 75 KenareapHa
PEKOHCTPYKITHS 3IaHU
E OueHb HUBKHI Bonee 76 Heobxonnumo yrerureHune
3/1aHUsA B OJvKaiien
TIEPCTIEKTUBE

Knaccel A u b ycranaBnuBaroT [isi BHOBb IPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX 3IaHUM, a
kiacc C — mpu dKcIUTyaTalluu Bblieyka3anHbX 3nanuid. K kiaccam D u E otHocsTcs 3manus,
Bo3BegeHHbIE 10 2000 r. ¢ 11e1bt0 pa3paboTKU MEPONPUSITUNA IO PEKOHCTPYKIUH 3TUX 3AAHUM.

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

3.1 HapysxHble KIIUMaTHYECKHE YCIOBUS MECTa CTPOUTENHCTBA 3JaHUI U COOPY KEHUIA

[TapameTpsl HapyxHOTO Bo3yxa ycraHaBnuBatoTcs no CHull 23-01-99 ¢ yuerom TpeGoBanuit
CHulI 23-02-2003.

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

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

3.2 BHyTpeHHHE TeMIepaTypHO-BIAKHOCTHBIE YCIOBUS 3IaHUN U COOPYKEHHI

3.2.1. [TapameTpsl BHYTPEHHETO BO3JyXa M PAaCUETHBIC 3HAYCHHSI OTHOCHUTEIBHOW BIIA)KHOCTH
BO3/lyXa BHYTPU JKUJIBIX U OOIIECTBEHHBIX 3JaHUMN ISl XOJOJHOTO MEpUOJa rojia MPUHUMAIOTCS T10
Tab. 2.

Tabmuma 2

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

OTtHOCHUTETbHAS
BJIQXKHOCTD
BO3/yXa BHYTPH
3ganus, %

Temneparypa
Tun 3nanus BO3JlyXa BHYTPHU
3panus Ly, °C
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIPKETHOE OBPA3OBATEJIBHOE CMK PI'YyTUC
(? _ YLIPI:DKHEHVIE BBICIIIETO OBPA3O]?1AHV[$I
¢ «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
) TYPU3MA U CEPBVICA» A 90 us 106
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. TlapameTpsl BHYTPEHHEIO BO3AyXa MU OTHOCUTEIBHOW BJIAXHOCTH MPOU3BOJCTBEHHBIX
3nanui caenyet npuHumath corsiacHo 'OCT 12.1.005 u HopMaM NPOEKTUPOBAHHUSI COOTBETCTBYIOIIUX
3/1aHUM.

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

JUTS. TEXHUYECKUX MoABanoB — mitoc 2 °C ;

JUISL HEOTAITUBAEMBIX JIECTHUYHBIX KJIETOK — Itoc 5 °C;

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

4. Omnpenenenne HOPMUPYeMOro (TpedyeMoro) CONPOTHBJIEHUSI TelJionepenayve
OrpakIaIIIMX KOHCTPYKIUH

4.1 Hopmupyemoe conpoTuBieHue nepenade (Rreq) Hapy HbIX CTE€H, MOKPBITUI (YepaadyHbIX
NEPEKPBITHI ), HOKOJIBHBIX IEPEKPHITHI, OKOH U (hOHApEH onpeaensercs 1mo Tadi. 3 B 3aBUCUMOCTH OT
rpagyco-CyTOK OTOMUTEIBHOTO MEPUOa KIMMATHIECKOro paiioHa ctpoutenscrsa (Dd), °C-cyr.

Tabauma 3

HopMmupyeMmsble 3HaueHUsI CONPOTUBIICHUS TEILIONEpeaaue OrpayKaaroINX KOHCTPYKIUI

Hopmupyemeble 3HaU€HUSsT COMPOTUBIICHUS
Terionepenaye Ryeg, M2-°C/BT, OTpakJaIoLINX

a) KOHCTPYKLUH
=
s% S
=
Q =
s 2 = e
: g 5§ :
31aHusA U IOMELIEHHS, 2 ); = E ’5 =
k03 dunmenTsr a u b qé E E g § %
5 CTEH é Z ) Z( =
5 ) g E = &
S & ) E = =
= = =N s &
0 o Q s
> = T2 = = 5 8
? = B E Y 5 3 = ° B
3 E s 22 3 © o =5
S = E 5 o5 B = % 2 5
> a0 o5 S < < X
s ° g 8 25 & S E z o
i 2 E 25 8 g = & 8
1. XKunsle, neuebHO- 2000 2,1 3,2 2,8 0,3 0,3
npodunakrudeckue u gerckue |4000 2,8 42 3,7 0,45 0,35
YUPESIKIACHHUS, IIKOJIBI, 6000 3,5 52 46 0,6 0,4
HMHTEPHATHI, TOCTUHULBI U 8000 4,2 6,2 55 0,7 0,45
OOLIEKUTHS 10000 49 7,2 6,4 0,75 0,5
a 12000 5,6 8,2 7.3 0,8 0,55
b
- 0,00035 0,0005 0,00045 - 0,000025
— 14 2,2 1,9 - 0,25
2. O01IecTBEHHBIE, KPOME 2000 1,8 2,4 2,0 0,3 0,3
YKa3aHHBIX BBIIIE, 4000 2,4 3,2 2,7 0,4 0,35
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
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CMK PI'YTHUC

TYPU3MA V1 CEPBUCA» Auem 91 us 106
aJIMUHUCTPATUBHBIC U 6000 3,0 4,0 3,4 0,5 0.4
Op1TOBBIC, Tpon3BoAcTBeHHBIE |8000 3,6 4.8 4.1 0,6 0,45
U IpYTHE 30aHAS U 10000 4,2 5,6 4.8 0,7 0,5
MOMEILIEHNS ¢ BiIaXHeIM i~ |12000 4.8 6,4 5,5 0,8 0,55
MOKPBIM PEKHUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3.IIpoussonctBennsie ¢ cyxum |2000 14 2,0 1,4 0,25 0,2
1 HOPMAaJIbHBIM PEKUMaMHU 4000 8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 35 2,6 04 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 4,5 34 0,5 0,45
a - 0,0002 0,00025 0,0002 0,000025 0,000025
b - 1,0 1,5 1,0 2,0 0,15

[Tpumeuvanus:

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

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

0,000025, b = 0,5.

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

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

z(Bepeﬁ u (1)0Hapel71 C MPUBCACHHLIM COIIPOTUBJICHHUECM TCILIOIICpECAAYC HA 5 % HmKe YCTAHOBJICHHOI'O B

Ta0JIHLE.

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

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

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

2 |Obwecmeennvie, Kpome YKA3ZAHHBIX 8 NO3. 1, 4.5 4.0 2,5 tin—tq
aomMuHuUCmpamusHvle u bvimosvie, 3a
UCKTIFOUEHUEM NOMEWEHUIL C GLANICHbIM UTU
MOKDBIM PeNCUMOM

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

4 |llpouszsodcmeennvie u Opyzaue nOMeueHus ¢ tin—tg 0,8 (tin—tq) 2,5 -
BIAANCHBIM UL MOKDBIM PEHCUMOM

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

2 . .

23 Bm/m°) u pacuemmoti omHocumenbHoul
BIIAJACHOCIBIO BHYMPEHHe20 8030yxa boee 50
%
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«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 92 uz 106

Tabmuma 5 KoadduuueHnt TemiaooTnaun BHYTPEHHEH TOBEPXHOCTH — OrpaKIaromiei

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

4.77. Jlna omnpenesneHus HOPMHUPYEMOI'O CONPOTHUBIICHUS TEIJIONEperadye BHYTPEHHUX
orpakJaromux KoHCTpykuud (Rreq) mpu pasHoOCTH pacueTHBIX TeEMIIEpaTyp BO3AyXa MEXAY
nomenieHussMu 6 °C u Bbie B popmyne (6) ciaeayer npuHuMaTh n = 1 U BMECTO text — pacdeTHYIO
TEMIIepaTypy BO3ayxa 0oJiee XOJI0qHOTO TIOMEIICHHS.

5.0npedenenue  o00wezo uiu  NPUGEOEHHO20  CONPOMUGNEHUA  menjonepeoaye
02paxcoarouux KOHCmpyKyuil

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

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

B ceazu ¢ mem, umo 6 mMeniomexHuyecKoM OMHOWEHUU 02paxcoarwue KOHCMPYKYuU
noopazoensitomess Ha OOHOPOOHble OOHOCIAOUHblE UMU MHO2OCIOUHbIE C  NOC1e008aMmeNbHO
DACNONIONCEHHBIMU  OOHOPOOHBIMU CLOAMU U HA HEOOHOPOOHble MUNA NIOCKUX 02PAHCOAIOUIUX
KOHCMPYKYULL ¢ MENnONpO8OOHbIMU BKIIOYEHUAMU (3-COlIHblE Jcene300emontble, MemaiiudecKue
unu acbecmoyemeHmHuvle naneu ¢ IPOeKmueHviM ymenaumenem Ha SUOKUX UTU HCECMKUX CEA35X;
MHO2OCIOlHbIEe KUPNUYHble CMeHbl 0071ecueHHOU (KOI00yesol) KIaoOKu u m.n.), Ho3momy 07
OOHOPOOHBIX 02PANCOAIUUX KOHCMPYKYUll onpedeisiemcs obujee conpomueieHue menionepeoaye
(Ro), a 0152 HeoOHOPOOHbIX — npusedenHoe conpomuenenue menionepeoaye (R,).

5.1 Onpeoenenue conpomusnenus menionepeoaie 00HOPOOHBIX 02PANCOAIOWUX KOHCIMPYKYULL

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

Ro=Rsit Rkt Ree 9)

rne Rg= 1/ain, ain— xoagpuyuenm menioomoauu enympeHnHeli N08epXHOCIU 02paxicoarouyetl
o 2 o
koHcmpykyuil, Bm/(m*-°C), npunumaemsiti no maon. 8;

Rse= 1/aext, aex— Kohhuyuenm mennoomoauu HAPYHCHOU NOBEPXHOCMU 02PANCOAIOWEl
KOHCMPYKYUU, NPUHUMAEMOU no mad. 9 Hacmosuwux yKa3anutil,
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Tabauya 6 Kosppuyuenm mennoomoauu HAPYHICHOU NOBEPXHOCMU — 02padxcoaroujeli
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 (€3 02paXicOarwux CMeHoK) HOONOAbAMU 8
CeBepHOU CMPOUMENbHO-KIUMAMUYECKOU 30He

2 Iepexpoimuii HA0 XOIOOHBIMU NOOBALAMU, COOOUAIOUWUMUCS C 17
HAPYICHBIM — B030YXOM, NEPEeKpublmuil HAO XOJI0OHbIMU (C
02paAX€COAWUMY ~ CIEHKAMU) NOONONbAMU U  XOJOOHbIMU
IMAANCAMU 8 CEGEPHOU CIPOUMENTbHO-KIUMAMULECKOU 30HE

3 Iepekpoimuii  uepoOayHbIX U HAO  HEOMANIU8AeMvlMU 12
NOOBANAMU CO CBEMOBLIMU NPOEMAMU 6 CHEHAX

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

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

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

rie Ri, R, ..., Rn— mepmuueckoe conpomuenenue omoenvHulx Ccl0e8 02paxcoaroujux
KOHCMpYKYuil, onpeoensemoe no popmyne

R=38/\, (12)

20e O — monwuna cios, m;

A — pacuemmvili KOIPPuUYUEHM MENIONPOBOOHOCMU MAMEPUALd  CLOA, Bm/m*-°C,
npunumaemvlil no npunoxcenuio ceooa npasun CII 23-101-2004 unu no npunoscenuro 3 nacmosiuux
VKa3aHu;

Rar— mepmuueckoe conpomuenenue 3aMKHYmMou G030YUIHOU NPOCIOUKY, NPUHUMAEMCS NO
maon. 7.

Tabnuya 7 Tepmuueckoe conpomusnenue 3aMKHYMblX 6030YVUIHbBIX NPOCIOEK

Tomyuna Tepmuueckoe conpomusnenue 3aMKHYMOU 8030VUHOU

6030YWHOU

. 2
. npocnotiku Ry, m°-°C/Bm
nPOCLOUKU, M

ZOPLIS’OHma]leOﬁ npu nomoke menjua CHUu3y 20pu30HmaﬂbH017[ npu nomoke menja
66epx U 6EPMUKAIbHO ceepxy 6HU3

npu memnepamype 8030yxXa 8 NPoCiolKe

NOJIONCUMENbHOU ompuuameﬂbuoﬁ noJoaHcUmeslbHoO ompuuameﬂbHozi

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 oknetike 00HOU UIU 0bOeux nNoBepxXHOCmMel B030YUIHOU NPOCIOUKU
AIOMUHUEBOU (ONb2ol mepMuiecKkoe conpomueierue ciedyem ygeaudums 2 pasa.

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

— pasmep npociouKy No 8blCoOme He 00IHCEH NPesbluldms 8blCOMY dMAaxica U Oblmb He
bonee 6 M, pasmep no moauwjure — He meree 60 mm u ne bonee 100 ymm;

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

Kozcoa 6 oepasicoarowux KoHCMPYKYusx umeromcs 6eHmMuaupyemvlie HAPYICHbIM B030YXOM
NPOCNOUKU, CIOU KOHCMPYKYUU, PACNONONCEHHble MeHCOY 6030VUIHOU NPOCIOUKOU U HAPYIHCHOU
NOBEPXHOCMbIO  02padicoaroujelti KOHCMPYKYuu, Npu onpeoesieHuu mepmMuyecKko2o0 CconpomueieHus
ocpadicoaroweli  KOHCMpYKyuu He yuumsieaiomcs. Benuuuna koagpguyuenma mennoomoauu
HAPYHCHOU NOBEPXHOCIU 02padxcoaroujeti KOHCMpYKyuu (dext) 8 dMoM ciyyae NPUHUMAEmCcs pPAGHOU
10,8 Bm/(m*-°C).

5.2 Onpedenenue  npusedennozo  conpomueienus  menionepeoaie  HEOOHOPOOHbLIX
02padNcOAOWUX KOHCMPYKYULL

5.2.1. [lna nraockux o2paxcoaroujux KOHCMPYKYUU C MenionpoBOOHbIMU BKIIOUeHUsMU
moawunou oonee 50 % monwunsl ocpaxcoenus (Muna KUPRUYHOU KIAOKU ¢ MeNniou3onsIyuoOHHbIM
cnoem) npusedennoe mepmuveckoe conpomusnenue mennonepedaye (Ro') onpedensiemcs cnedyouwum
oopasom:

a) 8bIOUPAEMCs XapaAKmMepHas 4acmy 02paxcoaroujell KOHCMpYKYuu,

0) niOCKOCMAMU, NAPANIENbHLIMU HANPAGIeHUl0 menio8oco nomokxa Q,oepadcoarowas
KOHCMPYKYUSL YCII0BHO PA3PE3AEMCsi HA XapaKmepHvle 8 MeniomexHu4eckoM OMHOUWEHUU YYACMKU, U3
KOMOPbIX 00HU MO2YM Ob1Mb 00OHOPOOHBIMU (OOHOCIOUHBIMU), A Opyeue — HeOOHOPOOHBIMU, U3 C0EE C
PAsTUYHBIMU Mamepuaniamu (puc. 2).
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Puc. 2. Cxema neoonopoonoti oepasicoaroujeii KOHCmMpyKyuu

5.2.2. ]JIns KUPNHWYHBIX CTEH >KWIBIX 3JaHUNA C YTCIUIUTE]ICM MPUHUMAIOT CIIEAYIONUe
K03 QUIMEHTHI TEIIOTEXHUYECKO# oiHOpoaHOCTH (T):

— nipu TonmHe cteHsl 510 mm — 0,74,

— ipu ToJmHe cTeHbl 640 mm — 0,69;

— 1ipu TomuHe cTeHbl 780 mm — 0,64,

B xupnuunsix cmenax, kax npasuio, ymeniumeins ciledyem pamewams ¢ HApYHCHOU CIOPOHbL
unu eHympu oepadicoaroujeti KoHcmpykyuu. He pexomendyemcs pazmewamv meniouzonayuro ¢
BHYMPEHHeU CIMOPOHbL U3-3d B03MONCHO20 HAKONJIEHUS 61d2U 8 MENIOU30IAYUOHHOM Clloe, 0OHAKO 8
cydae npumMeHeHus. 6HympeHHel meniou3onayuu Nn0BEPXHOCHb ee CO CMOPOHbl NOMEUeHUsT QONHCHA
UMems CHIOWHOU NAPOUZOTIAYUOHHBIU CIOU.

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

[Ipy TEmIOTEXHMYECKOM pacyeTe Orpa)KJAILMX KOHCTPYKLIUH HEOOXOIUMO MPOBOIUTH
IIPOBEPKY HA HEBBINAJCHUE KOHACHCATA HAa BHYTPEHHUX IOBEPXHOCTAX OTPAXKICHUHM U IPOBEPKY
TEMIIEpAaTypHOIO Iepernajga MeXIy TeMIlepaTypaMH BHYTPEHHETO BO3JyXa M Ha IOBEPXHOCTH
OTpaXXAAFOIIUX KOHCTPYKIIHM.

[Ipu onpenenenun remmneparypbl TOUKU pockl ty (°C) OTHOCUTENBHYIO BIaXKHOCTh BHYTPEHHETO
Bo3ayxa¢ (%) cienyer npUHUMATD:

— JUISl TIOMEIICHUHN KUJIBIX 3/1aHWM, OONBPHUYHBIX YUPEKICHHH, AUCIaHCEPOB, aMOylIaTOpHO-
MOJNUKIUHUYECKUX YUPEKICHUH, POTWIBHBIX JOMOB, JIOMOB-HHTEPHATOB JUIS MPECTAPENbIX U
WHBAJIHNJIOB, OO0IIE00pa3oBaTENbHBIX JETCKUX IIKOJN, JETCKUX CcajoB, sclel, schei-cajos
(koMOMHATOB) U ETCKUX TOMOB — 55 %, myist momeneHuil KyxoHb — 60 %, Isi BAHHBIX KOMHAT — 65
%, JUTS TETUTBIX TTOJIBAJIOB M TIOIMTOJIMM ¢ KOMMYHHKAIUAMHA — 75 %0;

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

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

PacyeTHbIe XapaKTepUCTHKU TEIJIOTEXHUUYECKUX MOKa3arelnei, Hanbosee 9acTo MPUMEHSIEMbIX
B HAPYXHBIX OTPAXACHUSAX 3JaHUM CTPOUTEIBHBIX MAaTEpPUAJIOB W W3JIEIUM, MPUBEJICHHBIC B
NPWIOKEHUU 3, HEOOXOAUMO MPUHUMATH B 3aBUCMMOCTH OT YCJIOBHSI HKCILTyaTalldu OTPaXKIA0IINUX
KOHCTPYKUMH (i ycioBusi skcrutyatarmu A wuinn B) cormacHo Tabn. 8 W BIaXHOro pexuMa
nomerieHui (Tab. 9) u 30HbI BIXKHOCTH palioHA CTPOUTEILCTBA.

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

Tabnuma 8 YcnoBus 3KCIUTyaTalluy OTPakJAI0INX KOHCTPYKIUN

VYcnoBust skemtyatauuu A u b B 30He BIa)XHOCTH

BitaxxHOCTHBIN pesxUM .
pailioHa CTPOUTEIHCTBA

MOMEILEHUH 3JaHNs

cyxoit HOPMAaJIbHBIN BJIGJKHBIN
Cyxoit A A b
HopmanbHblii A b b
BnaxHb1il uaM MOKpPBIN b b b
Tabnuia 9 Biaa)xHOCTHBIN peXUM MOMEIIEHUN 31aHUuI

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

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

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

8. Ilopsadok nposedenus pacuemos no UHOUBUOYAIbHOMY 3A0AHUIO

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

Dg= (tint— the)Znt

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

Rreq = aDg + b, M*-°C/Br.

[IpuBeicHHOE CONPOTHUBJIEHHE Temonepenade Ry HAPYKHBIX KHUPIUYHBIX CTEH C

3¢ (GEKTUBHBIM YTEIUTUTEIEM KUIIBIX 3[aHUH PaCCUNTHIBACTCS MO (hopMyJie

Ror — Roycn r,

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

Ro’ - TpuBeleHHOE CONPOTHBIEGHHME Temomepeiade ¢  ydeToM  Koddduimenra
TETUIOTEXHUYECKOW OJTHOPOJHOCTH I, KOTOPBIN:

— npu TonmmHe cTeHbl 510 MM — 0,74,

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

r_

RO - Rreq

CJICAOBATCIIBHO,
R

req

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

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

Tepmuueckoe CONPOTHUBIICHUE HAPYKHOW KUPIIMYHOM CTEHBI CIOMCTOM KOHCTPYKIMU MOKET

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

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

OmnpenensieM TEPMUUECKOE CONTPOTUBIIEHUE YTEIUINTEIS:

y

R,=R, —(R, +R,+ R,) M2'°C/BT

Haxomgum TOJIINUHY YTCTUIATCIIA:
)

0= 2 . Ryr, M.

[IpuHMMaeM TONIIMHY YTEIUTUTENS, MM (Onpeodensemcs uHOUBUOVAIbHbIM 3d0AHUEM)
OxonuaresnpHas TonmuHa creHnsl Oyner pasaa (380+200+120) = 700 mm.
[Tpou3BoaMM IPOBEPKY C yYETOM MPUHATON TOMIIUHBI YTETUIUTENS:

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

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

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

Tp- > 1.
[IpoBepsieM BBITIOJTHEHHUE YCIOBHS i :

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

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

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

BBITIOJIHATL YCJIOBUC Fai

=19,25 > t,

Ilocne okOHYAHHS PAcUCTOB H606XOJII/IMO CclIenaTh BBIBOJ O COOTBETCTBHH MCCIIEAYSMOM

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

9. ITopsinoKk BBINOJHEHHS PA0OTHI

1. Uzyuums ocnosubie mpebosanus K cmpoumenbcmey 30aHuil.
2. O3HaKOMUMbCI ¢ MEMOOUKOU NPOBEOEHUS UCCAEO08AHUSL.
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3. O3HakomMumuvcs ¢ OCHOBHBLIMU KPUMEPUAMY, GIUAIOWUMU HA 8bIOOD MAMepuanos
02padNcOarOWUX KOHCMPYKYULL.

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

5. Ha ocHoge nonyueHuvbix OAHHBIX CcOeNamb 6bl800 O COOMBEMCMBUU O02PAHCOAIOUWUX
KOHCMPYKYULl 30aHUsl HOpMAmueam.

10. Yka3zanus no opopMJIeHUI0 OTYETA

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

NS

8. IlepeyeHb OCHOBHOHM M [IONOJIHMTEJIbHOH Yy4eOHOW JIMTEPaTypbl; NepevYeHb PecypcoB
HHGOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn «HTepHETY, nepevyeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJLHOIO
npouecca 1no JHCHUILVINHE (MOYJ10), BK/IYasl NepedyeHb MPOrpaMMHOro odecnedyeHust
HH(OPMANUOHHBIX CIPABOYHBIX CUCTEM ( IPH HEOOXOTHUMOCTH)

8.1. OcHoBHas IuTEpaTypa

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

2. Kongpatee B. B. Opranuzanus sHeprocoepexenus (3uepromenenxxmenT). Pemenns 3CMK-
HKMK-HTMK-EBPA3: Yue6noe nocobue / [Tox pen. Kouaparses B.B. - M.:HUL] THOPA-M,
2017. - 108 c. http://znanium.com/bookread2.php?book=599254

3. Mapxonxwuii, S.JI. OCHOBBI 53KOJOTUU U SHEprocOepekeHus [ IeKTpOHHBIN pecypc]: yueo.
moco6ue. Munck: Boimsiimiag mikona, 2014. 287 c.
http://znanium.com/bookread2.php?book=509530

4. OcHoBBI TIpupoIoNIONb30BaHus: YueobHoe nocodue / N.1O. I'puropresa. - M.: HUL] UHOPA-
M, 2014. 336 c. http://znanium.com/bookread2.php?book=459890

8.2. JlonosinuTebHAS JIUTEpPATypa

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

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

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

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

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

8. TexHomorus TBepabIX OBITOBBIX 0TX0/10B: YueOnuk / JI.A. Illy6os, M.E. CraBpoBckuii, A.B.
Oneitnuk; HIT "Vaukom CepBuc'. - M.: Anbda-M: UHOPA-M, 2011. - 400 c.: un.; 60x90 1/16.
- (Texnonoruueckuii cepsuc). http://znanium.com/catalog.php?bookinfo=229168

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

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

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

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

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

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

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

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

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

3 GeKTHBHOCTHY: (iSEe.ru

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

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

1. MicrosoftWindows
2. MicrosoftOffice

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

2 IlpodeccuonanbHast 06a3a naHHBIX: OTKpBITHIE JaHHBIE MuHHCTEpCTBA KyIbTypbl PO.
http://opendata.mkrf.ru/
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3.IIpodeccuonanbuas ©0aza naHHbIX: EauHbli (benepanbHBIE  peecTp TYypOIEpaTOPOB.
https://www.russiatourism.ru/operators/

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

http://www.garant.ru/

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

B coorBerctBuM ¢ y4yeOHbIM TutaHoM HampaieHus 43.03.03 «[ocTHHHYHOE eNo»
npodunb «'OCTHHHYHAS J1eATEIbHOCTh» OCBOCHHE NUCUUIUIMHBI OCYIIECTBISIETCS B IpOIECcCe
AyIUTOPHOM (3aHATHUS JICKIIMOHHOTO THUIIA, 3aHSTHS CEMHUHAPCKOTO THUIIA) U CaMOCTOATEIbHON
paboThl CTYACHTOB, HTOIOBOE OI[CHMBAHUE KOTOPOM OCyIecTBiseTcs B GopMe, YCTAaHOBICHHOU
JUTSL IPOMEXKYTOYHOM aTTeCTAllMK MO JUCIUTIIINHE.

N3yuenne uUCHUIIIUHBI OCylIecTBIsIeTCs B hopMe y4eOHBIX 3aHSATHIA MO PYKOBOACTBOM
pogeCcCOPCKO-IIPENOIaBATENbCKOIO COCTaBA U CaMOCTOSITEJIbHOM MOJATOTOBKH OOYYarOIIHUXCH.
OCHOBHBIMHU BUJAaMU Y4€OHBIX 3aHSATUN MO M3YYECHUIO JAHHOW JWCIUIUIMHBI SBISIOTCS: 3aHSATHE
JICKIIMOHHOTO TUTIA, 3aHATHSI CEMUHAPCKOTO TUMA M WHBIC ()OPMBI IPOBEJACHUS 3aHATHH, B TOM
yuclie B AaKTHUBHOM U uHTepakTUBHOW (opme. Ilpu mnpoBeneHun y4eOHBIX 3aHATHI
MCIOJI3YIOTCSI 3JIEMEHTHI KJIIACCUYECKUX M COBPEMEHHBIX MEIarOrMYECKUX TEXHOJIOTUH.

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

Ha nexkumsix m3nararorcs TeMbl JUCIHUILINHBI, TIPEAYCMOTPEHHBIC paboveil MporpaMMon,
aKIIEHTUPYETCs] BHUMaHNUE Ha HanOoJjee MPUHIMIUAIBHBIX U CII0KHBIX BOMPOCAaX JAUCUHUILIINHBI,
YCTaHABIIMBAIOTCS BOMPOCH! ISl CaMOCTOSITENIbHON mpopaboTku. KoHcnekT nekuuii sBisercs
0a30if mpU MOJATOTOBKE K 3aHATHUSM CEMHHAPCKOTO THUIIA, IPOMEKYTOYHOM aTTECTAllMH, a TaKKe
JUISL CaMOCTOSITEIbHOM HAay4YHOW JACSITENBHOCTU. 3aHSTHS JIEKIIMOHHOTO THIA OPTaHU3YHOTCS
MPEUMYILIECTBEHHO 110 TOTOKaM.

3aHATHA CEMHUHApPCKOTO THUIA WMEIOT I1EJbI0  OBJAJACHUE MPEUMYIIECTBEHHO
MPAKTUYECKUMH aCTIeKTaMU JUCIHUILTUHBI (COOTBETCTBYIOIIMMHU HAaBBIKAMHU M YMEHUsIMU), Ooiee
MIyOOKOMY TIOHUMAHUIO TEOPETHMYECKOr0 Marepuajga Y4eOHOW JUCIUIUIMHBI, Pa3BUTHIO,
(GbOpMUPOBAHUIO M CTAHOBIEHUIO PA3IUYHBIX YPOBHEH COCTABIAIOIMIUX MPOodheccCHoHaTbHOMI
KOMIIETEHTHOCTH CTYACHTOB, a TaKXe€ pPa3BUTHE JIMYHOCTHBIX KAa4eCTB U CIOCOOHOCTEH,
HEOOXOUMBIX 7151 POPMUPOBAHUS 3asIBJICHHBIX KOMIIETCHIIHIA.

enpto camocToATENbHON (BHEAYAUTOPHOH) paOOTHI CTYIEHTOB SIBIAETCS OOy4YeHHE
HaBbIKaM pPabOTBl € HAYYHO-TEOPETHUECKOH, MEpPUOANYECKON, HAyYHOW IUTEpaTypoll u
MPaBOBOM JOKyMEHTAIlMeH, HEOOXOIUMBIMH JUIsl yriyOJE€HHOTO W3y4YeHUs AUCIHUILUIMHBI, a
TakKe pa3BUTHE Yy HHUX YCTOWYUBBIX CIIOCOOHOCTEH K CaMOCTOSITENILHOMY W3y4YeHHUIO U
U3JI0’KEHUIO MOJTy4eHHOU NH(OpMAaLINK.

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

- OBJIaJICHUE 3aKperyieHue 3HAHWW, MOJYYEHHBIX OOYyYaloIlMMHUCA B MpoIlecce
3aHATUH JICKIIMOHHOTO THIA ¥ CEMHUHAPCKOTO THTIA;

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

— HapaboTka mpodeccuoHaIbHBIX HaBBIKOB;

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

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 101 uz 106

Pe3ynbTaThl BBIIOTHEHHUS CaMOCTOSITENBHONH paboThl oOecrneunBa0T (GOPMUPOBAHUE H
pa3BUTHE KOMIICTEHIIMI 110 MPUOOPETEHUIO CTYJCHTaMH YCTOHYMBBIX 3HAHHWHA U CIIOCOOHOCTH
IPaMOTHO OPUEHTUPOBATHCS B HOPMATHBHBIX MPABOBBIX aKTaX.

CamocrosTenbHas padoTa SIBISIETCS 00513aTEIBHOM TSl KAXKIOTO CTYICHTA.

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

VYueOuble 3aHsATHS MO AucuuiuinHe «PecypcocOepexenne» MNPOBOIATCS B CIEAYIOIIUX
000py/IOBaHHBIX yUEeOHBIX KAOMHETaX:

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

3aHsTHS JIEKLHOHHOTO yueOHas ayJUTOpHsl, ClielnalIu3upoBaHHas yueOHas MeOelb
TUIIA, TPYITIOBBIC U TCO: BUJICOTIPOCKIIMOHHOE 000pynoBaHuE/IEPEHOCHOE
WH/IMBUIYyalIbHBIC BUICONPOCKIIMOHHOE 000pyI0BaHHE
KOHCYJIbTAIINH, TEKYIIUN | TOCKa

KOHTPOJIb,
IPOMEKYTOUHAS
aTTecTanus
3aHATUS CEMUHAPCKOTO | ydeOHast ayAuTOpus, ClieUaTU3upoBaHHas yueOHas MeOelb
TUNA TCO: BUJICOTIPOCKIITMOHHOE 00opynoBaHue/IEPEHOCHOE
BUICONPOCKIIMOHHOE 000PYI0OBaHHE

JIOCKa

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

TCO: BugneonpoekinnonHoe  o0opyloBaHUE,  HOYTOYK,
MYy3bIKaJIbHasl anmnapaTypa, MYJIbTHMEIMIHAS JOCKa,
JIOCKa

CamocrosTenbHas paboTa | TOMELIEHHE ISl CaMOCTOSITEIbHON paboTHl,

oOy4aromuxcs CHeualn3upoBaHHas yueOHast MeOerb, TCO:
BUJICONPOECKIIMOHHOE000PYA0BaHHE, aBTOMaTH3UPOBAHHbIE
paboume MecTa CTYIEHTOB C BO3MOXXHOCTBIO BBIXO/Ja B
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHYI0O  ceTb  "HHTepHer",
JIOCKa;

[Tomemienne A CaMOCTOSTENBHOW paOOThl B YUTAJIBHOM 3alle]
HayuHo-TexHnueckoit OMOIMOTEKH YHUBEPCHUTETA,
CHelMaIu3upoBaHHas y4yeOHas MeOenb aBTOMAaTHU3WPOBAHHbIE
paboune MecTa CTYICHTOB C BO3MOXXHOCTBIO ~ BBIXO/Ia
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHYI0O  ceTb «VHTepHeT»,
WHTEPaKTHBHAS JIOCKa

By yaeOHBIX 3aHATHHN 110
MUCLUAILINHE
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