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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE CMK PIYTHUC
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA» Aucm 2 uz 106

1. AHHOTanUs pado4eil MPOrpaMMbl JUCUMILIMHBI (MOTYJISA)

Hucuunnuna «PecypcocbepexeHrie B TOCTHHUYHON AESITENbHOCTH» OTHOCUTCS K YacTH
nporpaMmsbl, (popMupyeMOl ydyaCTHHKaMU OOpa30BaTENbHBIX OTHOLICHWH YacTH MPOTPAMMBI
6akanaBpuata 43.03.03 «I'octuHMYHOE J1e10» MPOdUIh «[ OCTUHUYHBIN OU3HEC» U OTHOCHUTCS K
JUCLUTUTMHAM HAIPaBIECHHOCTH (TIpoduIis).

W3ydyenue maHHOW AUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUM LIKOJIBHOM MPOrpaMMBbl IO
npeameram: «I'eorpadus», «O0IecTBO3HAHUEY.

JlucuuniauHa HarpasieHa Ha GOPMUPOBAHUE CIIEAYIOIIUX KOMIIETEHIIUI BBITYCKHUKA:

- CIocOOHOCTh NPOEKTUPOBATh HOBbIE rocTUHUYHBIE MPoAYKTHl (IIKYB-1) B uactu:

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

Coaep:kaHue TMCHMIIMHBI OXBATbIBaeT CJIEAYIOLIUI KPYr BONMpocoB: TeopeTHko-
METOJIOJIOTUYECKUE  OCHOBBI  JMCLUMIUIMHBL, V3yuyeHHMe  HOpPMaTHUBHO-TIPABOBBIX  OCHOB
pecypcocOepexenus; M3ydeHre OCHOBHBIX TEXHOJOTHMH M HHHOBALMH pecypcocOepexeHUs;
W3ydyeHne OCHOB  pecypcocOepekeHus  NpPUPOAHBIX  pecypcoB;  M3ydeHue  OCHOB
pecypcocOepexeHnsi OOIIECTBEHHBIX pecypcoB; M3ydeHue OCHOB pecypcocOepeskeHus
INPOCTPAHCTBEHHBIX  PECYpPCOB; YCBOGHHE OCHOB OpraHM3alid dJHEProcOepekeHHs B
npodeccHoHanbHOM W OBITOBOM  JEATENBHOCTH, METOJOB  SHEpProcOepekeHus U
sreprodddexruBHOCTH; POPMUPOBAHUE KYIBTYPHI pecypcocOepeKeHus

VY4eOHble 3aHATHUS HANIPABIEHBI HA (POPMUPOBAHUE CUCTEMHOTO MBIIUICHUS U KYJIbTYPbI
pecypcocOepekeHrsi 0oOydJaromMXcsi Ha OCHOBE: OPUEHTUPOBOYHBIX 3HAHWUM, MOTHBAIIHH,
METOUYECKOTO BOOPYKEHHUS U IPUBSI3KU B OTPACIIEBOMY KOHTEHTY.

OO0masi Tpy10eMKOCTh OCBOCHMS AUCHHUILUIMHBI COCTABJSET 3 3a4eTHbIe eANHHULbI,
108 w4yacoB. IlpenmonaBanme aMCHMILIMHBI Bederca Ha 1 kypce Ha 1 cemecTpe
NPOO/LKMTEJBHOCTHIO 18 Hemenb M mpegycMaTpuBaeT NpoBedeHHe Y4eOHBIX 3aHATHIM
CJIeAYIOIIHUX BUIOB:

- JIEKIMI: BBOJHOM, JIEKIUU-OOCYXKEHUsS, 0030pHOMN JIEKIIUH, aKaJEMUYECKOMN JIEKIUH,
OpoOJEMHOTO H3JIOKEHUS, AaKaJeMHUYECKOW JIEKLMH ¢ BHU3yalM3alMeHd, JEeKIMH C 3apaHee
3aryIaHUPOBAHHBIMU OIIMOKaMU, JIEKIIMU-KOH(EepPEeHIINH,

- PaKTUYECKUX 3aHATUH: CEMHMHApa-IHCIyTa, TPEHHUHIA, PEIIEHUS THUIOBBIX
IPAKTUYECKUX 3a/4ay, pa3pabOTKHM OMOPHOW CXEMbl, MOJEIUPYIOIEd WIrpbl, KEWCoB,
IIPOCTPAHCTBEHHOT'O MOJEJINPOBAHMUSI, KOJUIOKBUYMa, IPOEKTUPOBAHUS;

- CaMOCTOSITeNIbHOM paboThl O00ydaromMXCs: MOATOTOBKA K JTUCKyccHM, paboTa ¢
UH(POPMALIMOHHBIMU MCTOYHHMKAMH, MOATOTOBKAa K TPEHUHraM, NMPOEKTHas paboTa, pelieHue
TUIOBBIX 3aJa4, MOJrOTOBKA JI0KJIa/10B, CHCTEMATU3allUs U3YYEHHBIX MaTEPHUAJIOB U JIp.

Texkymuii KOHTPOJNb OCBOCHHS KOMIIETEHLIMM OCYIIECTBIAETCS B (opMe: pelieHHs
TUTIOBBIX MPAKTUYECKUX 3a/7ay, MPOCTPAHCTBEHHOTO MOJAEIUPOBAaHUS, IMPOEKTUPOBAHUSA H
3aIUTHI IPOEKTA, 3aLIUTHl PE3YIbTATOB TPEHUHI A, TECTUPOBAHUS.

[IpomexxyTounas arrectaiusi IpoBOIUTCS B (hopme TecTa (3ader).

[lo nucuumuiMHE IpeIycMOTPEHA O/IHA IPYNIIOBast KOHCYJIbTALMS.

OcCHOBHBIE TIOJIOKEHUSI JUCIUIUIMHBI TOJKHBI OBITH HCIIOJIB30BAHBI B JalIbHEHIIEM MPU
W3YYEHUH CIIEIYIOIMNX AUCLUIIINH:

- YpaBieHue pecypcaMu U Noapa3AeeHUsIMU, IPEANPUATHI cPepbl TOCTENPUUMCTBA U
OOIIECTBEHHOTO MTUTAHMUS.

- MarepuanbHO-TEXHHUECKOE U PECYpCHOE 00ecrieueHre TOCTUHUYHOM 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO IPOIYKTA

- ®opMUpPOBaHNE TOCTUHUYHOTO IPOAYKTA
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Henp — dopmupoBanue y oOydaromuxcsi KOMIIETEHIIUN MO pa3pabOoTKe TOCTUHUYHBIX
MPOJIYKTOB TYPUCTCKO-TOCTUHHYHBIX KOMIIJIEKCOB HA OCHOBE COBPEMEHHBIX TEXHOJIOTH, B TOM
YHClie pecypcocOeperammmux

B xozxe ocBoeHMS OUCLMILIMHBI CTYACHTHI JOJDKHBI ITOJIYYUTh 3HAHUS, YMEHUS U HABBIKH
B paMKax peIllIeHus CIEIYIOIINX 3a1a4.
1. PackpeiTue T€OpPETUKO-METOAO0IOIMYECKMX OCHOB JUCLIUILUIMHBL,
2. M3yyeHne HOpMaTHBHO-TIPABOBBIX OCHOB PECypcOCOEpeKeHus], B TOM YKCiIe B 0071aCTH
TOCTUHUYHOI O OU3Heca;
3. M3yueHrne OCHOBHBIX TEXHOJIOTUH M MHHOBALUK PeCypcOCcOEpeKEeHHUs; B TOM YHUCIIC B
00JacTi TOCTUHUYHOTO OU3HECA;
4. V3y4yeHue OCHOB pecypcocOepexeHus MPUPOIHBIX PECYPCOB;
5. N3yueHne ocHOB pecypcocOepekeH s 00LIECTBEHHBIX PECYPCOB;
6. M3y4yeHne ocHOB pecypcocOepeKeHNs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YcBOGHME OCHOB OpraHU3allMM 3HEProcOEepekeHUs] B TOCTMHUYHOM J1eSTeNbHOCTH,
METO/IOB YHEProcOepekeHus U SHEProdPPEKTUBHOCTH;
8. ®opMupoBaHUE KYIbTYpPhI pecypcocOepexeHus
VYdeOHbIe 3aHATHUS HANIPABICHBI HA (JOPMHUPOBAHUE CUCTEMHOTO MBILIUICHUS U KYJIbTYPbI
pecypcocOepexxeHnss 00ydaroluxcs Ha OCHOBE: OPHEHTUPOBOYHBIX 3HAHUM, MOTHBAIMH,
METOJIMYECKOT0 BOOPY>KEHHUS U IPUBSI3KU B OTPACIIEBOMY KOHTEHTY.

ITpuBsaska k
OTpacaeBOMy
KOHTEH

MeTtomuyeckoe
BOODPY>XeHUe

®opmupoBaHue
KY/IBTYPBI

OpueHTHpOBOYHAs MoTtuBauus

k Cucmemnoe mviuiienue /

Puc. 1. OcHOBHEBIE OPHUCHTHUPLI B U3YUCHUU JUCIHUIIIINHBI

IIo oxoHUaHUM HU3YUCHUA TUCHUIIIIMHBL 06yqaromm71c;1 JOJDKCH:

3HaThb:

- OCHOBHBIC H TIEPEJOBBIC TEXHOJIOTHH pecypcocOepekeHuss TOCTHUHUYIHBIX
OPENNpUITHA, TPOIEAYpbl IHEProayauTa OpennpusaTHii  chepbl TOCTEIPUUMCTBA U
00I1IECTBEHHOT'0 TUTAHUS
YMeTh.:

- IPUMEHSATHh MHHOBAIIMOHHBIE TPEOOBAHUS IO PecypcocOepekeHnto TpHu pa3paboTke
HOBBIX TOCTHHUYHBIX MPOTYKTOB
Baanern.

- METOoJaMH pecypcocOepekeHHs, HaBbIKaMU TMOUCKA U MPUMEHEHHS WHHOBAIIMOHHBIX
pecypcocOeperaromux TEXHOJIOTUH B chepe ToCTeNpUUMCTBA B OOIIIECTBEHHOTO TUTAHUS

JlucruniauHa  BBICTYNAET CKBO3HOM  COCTAaBJSIONMICH  OOJBIIMHCTBA  JUCITUTUIMH
OporpaMMbl IO  NPUYMHE  BaXHOM  poOJM  palMoOHANBHOTO,  A(PQPEKTUBHOTO U
9KOJIOTHYHOTOPECYPCOTIONIb30BaHUSl U pecypcocOepekeHuss B HHIYCTPUM TypH3Ma U
TOCTCIIPUUMCTBA..
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®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30BATEJTbBHOE CMK PTYTUC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVS

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 4 uz 106

2. IlepeyeHb IUIAHMPYEMBIX PpPe3yJbTaTOB OOy4YeHHMsI 10 JUCHHIUVIMHE (MOIYJII0),
COOTHEeCEHHbIE ¢ MJIAHUPYEeMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

Ne Hunexe [Tnanupyemble pe3yabTaThl 00ydeHUs
nn | KOMICTCHIMH (KOMIIETCHIINHU WJIH €€ YaCTH)
1 |IKVYB-1 CnocoOHOCTh IPOEKTUPOBATH HOBBIE TOCTUHUYHBIE MPOIYKTHI B YACTHU:
[IKVYB — Pa3pabarbiBaeT TOCTHHUYHBIE MPOTYKTHI TYPUCTCKO-TOCTUHUYHBIX
1.2. KOMIUIEKCOB HAa OCHOBE COBPEMEHHBIX TEXHOJOTHH, B TOM 4YHCIIE
pecypcocOeperaronmx

3. MecTto aucuumninnsl (MoayJs) B crtpykrype OITOIL:

Hucuunnuna «PecypcocOepexenrie B TOCTHHUYHON AESITeNTbHOCTHY» OTHOCUTCS K YacTH
nporpaMmebl, (popMuUpyeMOl ydacTHHKaMH OOpa30BaTENbHBIX OTHOLICHWH YacTH MPOTPAMMBI
OakanaBpuata 43.03.03 «['octuHMYHOE J1€710» MPOhUIb «[ OCTUHUYHBIN OU3HEC» M OTHOCHTCS K
JVCIATUTMHAM HAIIPaBICHHOCTH (TIPOQHIIS).

N3ydyenne naHHOW AMCUHUIUIMHBI Oa3upyeTcs Ha 3HAHUHM IIKOJBHON MPOTrpaMMbl IO
npeameram: «I'eorpadus», «O0IecTBO3HAHHIEY.

OCHOBHbIE TIOJIOKEHUS JUCLUILIMHBI TOJKHBI OBITH HMCIIOJI30BAHbI B JAAJbHEHIIEM NPU
W3YYEHUH CIIEYIOIINX AUCLIUIIINH:

- YpaBneHue pecypcaMmu U noJipa3AeeHus MU IpeInpusTUid chepbl TOCTENPUUMCTBA U
0O0I1eCTBEHHOT'O MMUTAHMUSL.

- MarepuanbHO-TEXHHUUECKOE U PECYpCHOE 00ecrieueHe TOCTUHUYHOM 1€ TeIbHOCTH

- Pa3zpaboTka rocTHHUYHOTO MPOIYKTA

- ®opMHpOBaHNE TOCTUHUYHOTO IPOAYKTA

4. O0beM IUCHUIUIHHBI (MOAYJisI) B 3aYeTHBIX €IMHHMIIAX C YKa3aHHEM KOJIHYeCcTBa
aKajeMHMYeCKHX YacOB, BblIJeJEeHHBIX HAa KOHTAKTHYI0 padoTy oOydamomuxcss C
npenojaBatesieM (M0 BHAAM Y4YeOHBIX 3aHATHI) M Ha CaMOCTOSITEIbLHYIO padoTy
00y4ar I XCS

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

[TpomMexxyTouHast aTTecTanus - 3a4€T
(1 3auemnas eounuya coomsemcmeyem 36 akademuyeckum 4acam)

JL1st 04HOii (hopMBI 00yUCHHS:

Ne Bupl yueOHOM IeATeIbHOCTH Cemectpbl
Bcero

n/m 1 2

1 KoHTakTHasi padoTa 00y4yaommXxcs ¢ npenoaaBarejiemM 38 38

B TOM YHCJIC: - - - - -

1.1 | 3aHsATHS TEKIIMOHHOIO THUIIA 16 16

1.2 | 3aHsATHSA CEMUHAPCKOTO TUTIA, B TOM YHCIIC:

CeMuHapsl
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PI'YTUC

TYPU3MA 1 CEPBVICA»

PryTaC

Aucm 5 usz 106

JlaboparopHbie pabOThI

[TpakTrueckue 3aHsATHS 18 18
1.3 | KoncyabTanuu 2 2
1.4 | dopma NpoMeKYTOUHOM aTTecTAlHH (3a4eT) 2 2
2 CamocrosiTeJibHasi padoTa 00y4YarouIuxcsi 70 70
g O01as Tpy10eMKOCTh yac 108 108

3.e. 3 3

JL1s1 3204HOii hopMBbI 00YUeHHS:

Ne Bupl yueOHOM IeATeIbHOCTH CemecTpbl
Bcero

/11 1 2

1 KonTakTHasi padoTa 00y4aronmuxcs ¢ npenoaaBartejieM 12 12

B TOM YHCIJIC: - -

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

JIaGopatopHble paboThI

HpaKTI/I‘leCKI/Ie 3aHATUA

1.3 | KoncyasTanum 2 2

1.4 | dopma NpoOMeKYTOYHOM aTTeCTAINHH (32a4eT) 2 2

3a4éT | 3a4éT

2 CamocrosiTejibHAsi patoTa 00y4YarommXxcst 96 96
3 OO0mas Tpy10eMKOCTh yac 108 108
3.e. 3 3

© PI'YTHUC




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

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBUCA» Aucm 6 uz 106

PryTaC

5. Copep:xkanue QUCHMIUIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jejiaM) ¢ yKa3aHHEM OTBEJIEHHOI0 HAa HHUX KOJHYeCTBa
aKaJeMUYeCKUX YaCOB M BUI0B y4eOHbIX 3aHATHI

Ounas popma

< Buer yaeOHBIX 3aHATHH U POPMBI UX ITPOBEICHUS
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1 1. TeopeTuxo- [Ipenmer, 3a1a4u, 1 BBoaHas nexmus 2 CemuHap-aucnyT 2 ITonroroBska k
MeTO010J10THYecKne | METOABI, 0a3oBbIe JUCKYCCHH
OCHOBBI MOHITHS W 3HAYCHUE,
pecypcocoepe:xkenust | GyHKIUU
pecypcocOepekenus,
CBSI3b C JIPYTHUMH
JTUCITUTUTMHAMM,
KJaccupukanus
pECypcoB U CTHOCOOOB
pecypcodepexeHusl.

KagacTpsl peCypcoB.
@DaKkTophl, MOAXONIBI H
IMPUHIUIIBI
pecypcocOepexeHus
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«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

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

Aucm 7 uz 106

PTYTaC
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Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
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3apyOexHBIN OIBIT Jlexuus- 2 Pabora ¢
pecypcocOepexeHusl. obcyxaeHue JIOTIOJIHUTEILHOM
HanmonaabHbIe MOIETH JUTEPATyPOH.
OcHoBHBIE U O630opHas 2 | Tpenunr 8 | IloaroroBka k
aTbTepHATHBHBIC JICKIIHS TPCHUHTY.
WUCTOYHUKU DHEPTHH. Cucremaru3anus
JomycTumele, W3YYCHHBIX
pa3pelieHHbIe, MaTepuaioB, paboTa ¢
ONTUMAaJIbHBIC U JIOTIOJTHUTEILHOM
parroHaIbHbIE JTUTEPATyPOH.

Harpy3k U BO3JICHCTBHS
(HOpMBI U TIpeseTbl) B
pecypcocOepekeHII
TOCTUHUYHBIX
npeanpusatiii. @opmel
KOHCEPBAaIIHH,
cOepexeHHs U OXpaHbl
pecypcoB. OTx0/bl,
BTOPUYHOE
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PryTaC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 8 uz 106

HaumenoBanue
pasnena

Howmep nenenu cemectpa

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
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PECYPCOIOJIb30BaHKE U
pecypcocOepekeHue.
MeTtogonoruyeckue u
MPaKTUYECKUE UX
0COOEHHOCTH.
Ycroiiuusoe, Jexuus- - | KourpoubHas 6 | Cucremaruzanus
OTBETCTBEHHOE U o0cyxaeHue Touka 1 — W3YYCHHBIX
9KOJIOTHYHOEPECYPCOIIO TPEHUHT MaTepuaioB, paboTa ¢
Jb30BaHUE U onpeeJeHust JIOTIOJTHUTEIbHOM
pecypcocOepexeHue. HATPY30K Ha JUTEPATypOH.
CucTemMHBIN U pecypchl ITonroroBka MTOroBOrO
CUTYaTUBHBIN MMOAXO/IbI MPOEKTa
B pecypcocOepexeHun
TOCTUHUYHBIX
MPEANPUATHI.
[TonsiTne U cTpyKTYpa Axanemuueckast 2 Pemenue 6 Cucremaru3zanust
pECYPCHOTO JEKLMS TUTIOBBIX W3YYEHHBIX
noTteHuuaiza. Metoauku MPaKTUYECKUX MaTepuasoB.
OLICHKH PECYPCOB U 3ajad. [ToaroroBka UTOroBOroO
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA
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CMK PTYTUC

PYTAC TYPVISMA " CEPBUCA» Aucm 9 us 106
) Bupl yaeOHBIX 3aHITHN ¥ HOPMBI X TPOBEACHUS
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= pabort, cemunapos, CPO | = 2 < 5 F w S 5
5 | < £ LR ° | g3
g 5 52 =5 ESss 2 | 5¢
= = 6 & =8 6 EEE o | &g
pecypcocOepexeHus B KonTposbHasi IIPOEKTa
TOCTHHUYHOM Ou3HEce TOYKA 2 —
npaKTHYecKast
3a/a4a 1o
OLICHKe pecypcoB
U Mep
pecypcocoeprkeH
ust
7 2. HopmaTuBHO- O0630pHas 2 | Pa3paborka 2 | Pabora cKoncynpTant+
NMpPaBoOBbIe OCHOBBI TeKIUs OTIOPHOM CXEMBI [ToaroToBKa UTOrOBOTO
pecypcocoepe:keHust MPOEKTa
3. HopmartuBHO-1ipaBOBBIC [TpoGiiemMHOTO 2 | Paborac
Pecypcocoeperaromu | OCHOBBI U3JI0KCHUS JIOTIOJTHUTEITbHON
€ TeEXHOJIOTHH U pecypcocOepeReHus JUTEPaTypPO.
WHHOBAIUH. Pecypcocbeperatomue [ToaroToBKa UTOTOBOTO
Kyastypa TEXHOJIOTHHU 1 IIPOEKTA
pecypcocoepe:keHusi | HHHOBAIMU B
U PAHOHAJIBLHOIO TOCTHHHYHOM OW3Hece.
pecypcomnoJin3oBanu | KyneTypa

© PI'YTUC




PryTaC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 10 usz 106

< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
=
5] » =
3 S = 3
8 HaumenoBanue tem S z 8 8 o
9 &
= Haumenosanue JIEKUUH, MPaKTUYECKUX : 5 L 4 2 2 O
S : 5 2 S s S =
= pasznena paboT, J1abopaToOpHBIX = =3 5 Z == o 2
(@]
= pabort, cemunapo, CPO . = S 5 - g 5
o, = < = s X KN < < K
) = S E = o B = )
= = = v = = n =2 o o = A
= ¥ o Z s =R o © < = O o =)
S 5 o 5 &I 2 &aF =8 S a
= = S = 88 EER @) S E
s1. «3ejieHasg» pecypcocOepexeHus u
IKOHOMMKA. PaIMOHAILHOTO
PECYPCOIONIb30BAHHUS.
«3eneHas» 3KOHOMHKA.

9 4. CymHocTh AkanemMuueckas 2 | Mopenupyromas 6 | IlogroroBka
PecypcocoepeskeHne | 0COOCHHOCTH JIEKIUS C urpa MaTepuasoB U pelieHue
NPUPOIHBIX pecypcocOepekeHus BU3yaHM3aIuei 3a]aHHBIX  3a7a49 U
pecypcos NIPUPOIHBIX PECYPCOB: 3aganui. Iloaroroska

aTMocdepHo- WUTOTOBOTO MPOEKTA
KITUMaTHYECKHUX,

oporpapu4ecKux,

TeOJIOTUYECKUX,

TUIPOJIOTHYECKUX H

OMOJOTHYECKHIX

CymHOCTh H AkaneMuyeckas 4 | [loarotoBka
O0COOCHHOCTH JICKITUS C MaTepHajIoB U PeIICHUE
pecypcocOepexeHus B BU3YyaIHu3anuei 3aJlaHHBIX  3a7a4 |
MPUPOTHBIX sagagui. Iloaroroska
TEePPUTOPHUATHHBIX UTOTOBOTO MPOEKTa

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

PYTAC TYPVISMA " CEPBUCA» Aucm 11 us 106
< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
=
5] » =
= : : 2
8 HaumenoBanue tem S z 8 8 8
= HaunmenoBanue JIEKIUH, MPaKTUYECKUX : X A 2 g O
: | 3 2 - :
= pasznena paboT, J1abopaToOpHBIX = =3 5 < == o )
(@]
= pabot, cemunapos, CPO - = T o 5 5 < 5
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o = < N E =l s =S < s X
Q = = B v = = g 5 = o = 8
= 2 a = s = &8 5 = o 2 3
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KOMILJIEKCOB U CUCTEM
11 5. CyuHocTs 1 Jlexnusd ¢ 2 Keticul 8 IToaroroBka OKIAIO0B,
Pecypcocoepe:kenue | 0COOEHHOCTH 3apaHee pabora c
0011eCTBEHHBIX pecypcocOepexeHus 3arIaHuPOBAHHBI JIOTIOJIHUTEIbHOM
pecypcos OOLIECTBEHHBIX MU OLIMOKaMU JIUTEPaTypPOH.
PECYpPCOB: KYJIbTYPHO- [ToaroroBka MTOrOBOrO
HUCTOPUYECKUX, MPOEKTa
COLIMATIbHBIX,
HKOHOMUYECKUX (B T.U.
UH(PPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
MOJIUTUKO-TIPABOBBIX,
MH(}OPMALIMOHHBIX,
TEXHOJIOTHYECKUX B
TOCTUHUYHOM OM3HECE
13 6. IIpoctpancTBO M Axkanemuyeckas 2 | IlpocTpaHCTBEHH 4 | Cucremaruzanus
Pecypcocoepe:kenne | reorpaduyeckoe JEKLMS oe W3YYEHHBIX
NMPOCTPAHCTBEHHBIX | MMOJOXEHHE KaK pecypc, MOJIETTUPOBaHUE. MaTepuaioB, padoTa ¢
pecypcos CYIIHOCTh U KonTposbHas JIOTIOJIHUTEIBbHOMN

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

PYTAC TYPVISMA " CEPBUCA» Aucm 12 uz 106
) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
8 - _
- g : 2
8 HaumenoBanue tem S z 8 8 o
= Haumenosanue JEKLUH, TPAKTHYECKUX | 5 e 5 % § 83
% pasuena paboT, 1a60paTOPHBIX g g é % = :-( =
= pabort, cemunapo, CPO o =] 2o 5 = = < 5
53 = g g EEl 248 & = g3
= 2 8= 2 5 28 %= o 2 g
o 5 o X o | o8 8 & & o' 8
= = 6 & =8 6 EEE o | &g
O0COOCHHOCTH MX TOYKA 3 — KelChl JUTEPaATypOM.
cOepeKCHHS KaK M0 ONTHMHU3AIUH [ToaroToBKa UTOTOBOTO
pecypca. 3¢ dekTUBHOCTH [IPOEKTa
[IpocTpancTBeHHBIE U
CUCTEMBI U IKOJIOTUYHOCTH
pecypcocoepekeHue. pecypcocoepexe
['eorpaduyeckue u HUA
APXUTEKTYPHO-
TUTAHUPOBOYHBIE
MIOJTXOJTBI B
pecypcocOepeKeHHH.
13 7. CymHocTh, pyHKINH, Jlexus- Konnoksuym ITonroroBka k
JHeprocoepexxenne | UCTOYHUKH, KOH(epeHIus KOJUIOKBUYMY.
B noTpeduTeny, CucremaTtu3zanus
npodeccuoHAILHOI | TPaH3UTEPHI SHEPTUH, W3YYCHHBIX
U OBITOBOM 0COOEHHOCTH MaTepuaioB, paboTa ¢
NeATeJIbHOCTH. 9HEProcOepeKeHHUS. JIOTIOTHATEITLHOM
Metoas! [Ipo6nemsl JIUTEPaTypOU.
IHeprocoepeskeHust U | PHEProcOepeKeHHs 1 — [ToaroToBKa UTOTOBOTO

© PI'YTUC




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

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

PYTAC TYPVISMA " CEPBUCA» Aucm 13 uz 106
) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
3 _ _
3 S = 3
8 HaumenoBanue tem S z 8 8 o
= Haumenosanue JEKLUH, TPAKTHYECKUX | 5 e 5 % § E}
% pasuena paboT, 1a60paTOPHBIX g g é % = :-( =
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3Hepro3(ppeKTUBHOC | NOJIb30BAHUSA. «Y MHBIN MPOEKTA
TH. JIOM» ¥ 3KO-IOM.
OHeproapHeKTUBHOCTh
3/1aHUM, COOPYKEHUHN U
00opyIoBaHUsI.
NHXuHUpUHT U
MPaKTHKA
HHEProcOEepeKEHNU B
TOCTUHUYHOM OHM3HECE
OHeproayaut
TOCTUHUYHOTO
TIPEITPHUSTHSL.
15 8. CyliHoCTbh, MPUHIIUIIHI, 1 Jlexmus- 2 [IpoexTupoBanue. 8 CucreMaTuzamnus
Pecypcocoeperaromie | METOABI U TOAXOABI K obcyxaeHue 3amura W3YYEHHBIX
€ MPpoeKTHPOBaHMe. | pecypcocOeperarounemMy HUTOTOBOTO MaTepHualioB, paboTa C
Yupasiienue MPOEKTUPOBAHUIO HA MPOEKTA. JIOTIOTHUTEIEHOM
pecypcocoepeskeHue | IpeaNnpUATHIX KonTtpoabHnasn JUTEPATYPOH.
M TOCTUHUYHOTO CEKTOpa TO4YKa 4 —
KOJIJIOKBHYM 110
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

oy TYPU3MA V1 CEPBUCA» Aucm 14 us 106
< Bupl yaeOHBIX 3aHITHN ¥ HOPMBI X TPOBEACHUS
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TeMe
«JHeprocodepeke
HHE U
3HeprodpgexTu
BHOCTB»
Hroro 16 18 70
Koncynbranus 2

IIpomexyTouyHas aTTecTanms — 2 4aca 3a4er

st 3a09HO# popMBbI 00yUeHHS:

o o HanmenoBanue HanmenoBanue tem

Bunpl yueGHBIX 3aHATUH U POPMBI UX MTPOBEIEHUS
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PryTaC

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

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

Aucm 15 usz 106

pasaciia

JICKIUH, TPAKTUIECKUX
pabort, 1a00paTOpHBIX
pabort, cemunapon, CPO

Jlexinu, akaz. yacor

dopma npoBeieHus

JIEKIIAU

[IpakTnueckue

3aHATHA, aKkaJl. 4acol

dopma
MPOBEACHUS
MPaKTUYECKOTO
3aHATHS

CPO, akan. yacoB

nposenaeHuss CPO

dopma

TeopeTuko-
MEeTO/10JIOTHYeCKHUe
OCHOBBI
pecypcocoepekeHust

[Ipenmer, 3a7a4H,
METO/IbI, 0a30BbIE
MOHATUS M 3HAYCHHE,
byHKUIUM
pecypcocOepexeHus,
CBSI3b c JIpYyTrUMU
JUCUUIIIIMHAMU,
KJaccuuranms
pECypcoB U CIIOCOOOB
pecypcodepekeHus.
Kanactpsl pecypcos.
@akTopbl, MOIXOABI M
MIPUHIUIIBI
pecypcocOepekeHus

3apyOeKHBIN OTBIT
pecypcocOepexeHusl.
HammonanbHbie Moagenn

OCHOBHBIC U
albTEPHATUBHBIC
HMCTOYHHUKHU YHEPTHUH.
Honyctumsle,

O630pHas
TICKITUS

N

Cemunap-gucnyt

(o3}

IloaroroBka k
JIUCKYCCUHU

12

CucremaTu3anus
M3YyYEHHBIX
MaTepuaioB, padoTa ¢
JOTIOJTHUTEIILHOM

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 16 usz 106

PTYTaC

g

H

Q

O

=

(]

(]

= HaumenoBauue
% pasnena
=

o

O

=

S

s

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS

g : g
HaumenoBanue tem S z 8 8 o
i . . o 5] =9
JIEKUUH, MPaKTUYECKUX 5 § o =t 5 S O
paboT, J1abopaToOpHBIX = =3 5 < == o )
(@]
pabort, cemunapo, CPO o =] S 5 = = < 5
< S T = G RS < s X
= s = CEl 2 YEE - = Q
= f == 2 X w o A
[} o 5 o < o [N =¥ = [a W Q (oW
= S = 88 EER @) S E
pa3pelieHHbIe, JTUTEPATypPOI.
ONITHUMAJILHBIC U KoHnTpoJsbHast Touka 1
parroHaIbHbIE — TPEHUHT
Harpy3k ¥ BO3JICHCTBHS onpeaeaeHust
(HOpPMBI U TIpeieNibl) B HATPY30K HA pecypchl
pecypcocOepekeHII
TOCTUHUYHBIX
npeanpusathii. ®opmel
KOHCEpBaIIlHH,
cOepeXeHUs U OXpaHbl
pecypcoB. OTx0/bl,
BTOPUYIHOC
PECYpCOIONIb30BaHHE U
pecypcocOepexeHue.
MeTtoonoruueckue u
MPAKTUICCKHE UX
OCOOCHHOCTH.
Ycroiunsoe, 10 | Cucremaruszarms
OTBETCTBEHHOC H H3YYCHHBIX

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

PYTAC TYPVISMA " CEPBUCA» Aucm 17 us 106
) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
3
g 5 = 3
8 HaumenoBanue tem § % § 8 o
= Haumenosanue JEKLUH, TPAKTHYECKUX | 5 o =t % § E}
% pasnena paboT, 1a6opaTOPHEIX g g s £ = g = =
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9KOJIOTHYHOEPECYPCOIIO MaTepuaioB, paboTta ¢
JIb30BAaHUE U JIOTIOJTHUTEIbHOU
pecypcocoepexeHue. JTUTEPATypPOI.
CucreMHBIN 1
CUTYaTUBHBIN MMOAXO/IbI
B pecypcocOepexeHun
TOCTUHUYHBIX
MPEANPUATHI.
IlonsiTue u cTpykTypa 10 | Cucremaru3anus
pPECYPCHOTO M3Y4YEHHBIX
noTeHIMana. Metoanuku MaTrepuaioB, pabora ¢
OLICHKH PECYPCOB U JTOTIOTHUTENEHOM
pecypcocOepekeHus B JUTEPaTypOi.
TOCTHHUYHOM On3Hece KonTpoJsbHasi Touka 2
— MpaKTHYecKasi
3a/1a4ya Mo OleHKe
pecypcoB U Mep
pecypcocoepexeHust
HopmatusHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

PrYTAC TYPVISMA " CEPBUCA» Aucm 18 uz 106
< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
=
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NpaBoOBbIe OCHOBBI
pecypcocoepekeHust
Pecypcocoeperaromu | HopmaTiBHO-TIpaBOBBIE
€ TeXHOJIOTUH U OCHOBBI
HHHOBALIMH. pecypcocoepekeHus
Kyastypa PecypcocOeperatomue
pecypcocOepekeHus1 | TEXHOJIOTUU U
U PAlMOHAJIBLHOIO WHHOBAIINH B
pecypconoJib30BaHu | TOCTHHUYHOM OHM3HEce.
1. «3ejieHag» Kynbrypa
IKOHOMUKA pecypcocOepekeHus u
parroHaIbHOTO
PeCcypcoIonb30BaHMsl.
«3eneHasn» dKOHOMHUKA.
Pecypcocoepe:xkenne | CymHocTs u 10 | Pabota
NMPUPOIHBIX 0COOEHHOCTH JIOTIOJTHUTEITLHON
pecypcos pecypcocOepexeHus JTUTEPATYPOH.
PUPOIHBIX PECYPCOB:
aTMochepHo-

© PI'YTUC




PryTaC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 19 uz 106

Howmep nenenu cemectpa

HaumenoBanue
pasnena

HaumenoBanue tem
JIEKUUH, MPaKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS

Jlexinu, akaz. yacor

dopma npoBeieHus

JIEKIIAU

[IpakTnueckue
3aHSATHS, aKaJ[. 9acol
dopma

MIPOBEICHUS
MPAKTUIECKOTO
3aHATHS

CPO, akan. yacoB
dopma

nposenaeHuss CPO

KJINMAaTHYECKUX,
oporpauvecKux,
reoJIOrMYECKuX,
THJIPOTIOTMYCCKHUX H
OMOJIOTUYECKHUX

CyurHocTs 1
0COOEHHOCTH
pecypcocOepexeHus B
[PUPOIAHBIX
TEPPUTOPUATBHBIX
KOMIIJIECKCOB U CUCTEM

Pecypcocoepe:xkenue
001IeCTBeHHBIX

pecypcoB

CyurHocTs u
0COOCHHOCTHU
pecypcocOepekeHus
0OIIECTBEHHBIX
PECYPCOB: KYIbTYPHO-
UCTOPUYECKHX,
COIHANIBbHBIX,
HYKOHOMHYECKHUX (B T.4.

8 Pabora
JOIOJHUTENLHOU
JIATEPATYpPOH.

10 | PabGora
NONOJIHUTEIHLHON
JIUTEPATYPOIl.
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PryTaC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 20 usz 106

cOepexeHHs KaK
pecypca.
[IpocTpaHCcTBEHHBIC
CHUCTEMEBI N
pecypcocOepexeHue.
['eorpaduyeckue u
apXUTEKTYpHO-
IJIAaHUPOBOYHBIC

© Bunpl yueOHbIX 3aHSATUH U HOPMBI UX TPOBEACHUS
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UHPPACTPYKTYPhI U
TPYAOBBIX PECYPCOB),
HOJUTUKO-TIPABOBBIX,
WH(POPMALMOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM OM3HECE
Pecypcocoepe:xkenune | IIpoctpancTso n 6 | CucremaTu3arys
MPOCTPAHCTBEHHBIX | reorpaduyeckoe U3YyYEHHBIX
pecypcoB MIOJIOKEHHE KaK pecypc, MaTepHualoB, paboTa C
CYIIHOCTb U JIOTIOJTHUTEIBHON
0COOEHHOCTH UX JUTEPaTypOi.

KonTpoJsbHnasi Touka 3
— KeWChl o
ONTUMHU3ALHUHI

3¢ PeKTUBHOCTH U
IKOJIOTHYHOCTHPeCype
ocOpekeHust

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

PYTAC TYPVISMA " CEPBUCA» Aucm 21 uz 106
) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
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MOJIXO/IbI B
pecypcocOepeKeHun.
Oueprocoepe:xxenne | CymHOCTb, GyHKINH, 2 | KomtokBuym 16 | [TogroroBka K
B UCTOYHUKH, KOJIJIOKBUYMY.
npogecCHOHAIBLHON | TOTpEOUTENH, CucremaTu3zanus
U OBITOBOM TPaH3UTEPbI SHEPTHH, U3YyYEHHBIX
e TeJIbHOCTH. 0COOEHHOCTHU MaTepuaios, padoTa ¢
MeToasl SHEprocOepeKeHusI. JIOITOJTHUTEIIbHOU
Heprocoepe:kenus u | I[IpoGiemMsl JUTEPaTypOi.
IHepro3pPeKTUBHOC | SHEProcOepeKEHUs 1 —
TH. MIOJI30BaHUs. «Y MHBIN

JIOM» 1 9KO-ZIOM.
DHeprodPpheKTUBHOCTH
31aHUM, COOPYKEHUHN U
000opyToBaHUs.
HNuxuHupuHr u
MpaKTHKa
SHEeprocOepeKeHNs B
TOCTUHUYHOM OM3HECE
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE CMK PI'YTUC
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

ooyl TYPU3MA V1 CEPBUCA» Aucm 22 us 106
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OHeproayaut
TOCTHHHYHOTO
OPEAIpPUATHSL.
Pecypcocoeperarome | CylHOCTb, IPUHIIMIIBI, 8 | CucremaTu3anus
€ MPOeKTHPOBaHWe, | METOJbI U MOAXO/IbI K M3YyYEHHBIX
Ynpasienue pecypcocOeperaroemy MaTepHaloB, paboTa ¢
pecypcocdepe:kenne | IPOSKTUPOBAHUIO HA JIOTIOJTHUTEITLHON
M OPENPUATHIX JUTEPATypPOH.
TOCTHHHYHOTO CEKTOpa KontpoabHasi Touka 4
— KOJUIOKBHYM IO
TeMe
«JHeprocOHepekeHHe H
3Hepro3gpGeKTUBHOCT
b»
Hroro 4 4 96
KouncyabTanus 2
IIpoMe:kyTouHasi aTTecTalus — 2 yaca 3a4eT
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6. IlepeyeHb Y4YeOHO-METOAMYECKOIO o0ecHeYeHHs] JIsi CAMOCTOSITEJbHOM PadoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

Jliisa camocTosSITeNbHOM padoThl MO AUCHUIUIMHE 00yYaroUIrecsl UCIOJb3YIOT CIIEAYIoIee
yueOHO-MeToIuuecKoe obecneueHmne

Jlyist ouHOM hopMBI OOYUECHHS

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

1 IIpenmer, 3a71a4i, METOIBI, OcHoBHasi IuTEpaTypa
0a30BbIE MTOHATHS U 3HA4YCHUC,
dynkumn pecypcocoepexenns, | 1. booboBuu b. b. YnpaBnenue orxogamu: YuebHoe mocobue
CBSI3b C IPYTUMHU / b.b. boboBuu. - 2-e uz ., uctp. u goi. - M.: ®opym: HUL]
AHCLHILTHHAMH, NHOPA-M, 2015. - 104 c.

IIACCHQUKALILA PECYpCOB i http://znanium.com/bookread2.php?book=492711
croco0o0B pecypcoOepeKeHNUSI.

Kanactpsi pecypcos. daxroper, | 2- KOHApaTheB B. B. Opranusarus sHeprocoepexeHus
TIO/IXO/IBI ¥ IPHUHIIHITBI (anepromenemkment). Pemenus 3CMK-HKMK-HTMK-
pecypcocoepexkenns 2 EBPA3: Yuebnoe nocooue / [Tox pen. Konaparses B.B. -
;aca6 _ M.:HUL| UH®PA-M, 2017. - 108 c.

2 APYDEIEINH OIIGIT http://znanium.com/bookread2.php?book=599254
pecypcocOepekeHusl. 3 M 5 910
Hammonanbaee Mogenn 2 . Mapxoukwuii, 51.JI. OCHOBBI 3KOJIOTHH H
yaca sHeprocOepexeHus [ DIeKTpOHHBIN pecypc]: ydueb.mocodue.

3 OcHoBHble 1 anbTepHaTHBHBIe | MuUHCK: Brimmimas mkona, 2014. 287 c.

MCTOYHHMKH SHCPIHHU. http://znanium.com/bookread2.php?book=509530
f)lli’fﬂy;gr;fe IP)I a;ﬁiﬁf::;i’me 4. OCHOBBI IPUPOIONIONL30BaHUs: YueOHoe mocodue /
HATDY3KH W BOIICHCTRHS N.10. FpI/Ir_opLeBa. - M.: HUL] UTH®PA-M, 2014. 336 c.
(HOPMBI ¥ TPe/IeIIbl) B http://znanium.com/bookread2.php?book=459890
pecypcochepeeHun JlonoTHUTEIbLHAS JTUTEpPaTypa

TOCTHHHUYHBIX HpCZ[HpHﬂTHﬁ.

DOpMbI KOHCEPBALIHH, 1. DHeprocOepexeHUE B KIITHIIHO-KOMMYHAITBHOM
cOepexeHuns U OXPaHbl xo03sticTBe: Yueobnoe nocoodue / B.A. Komkos, H.C.
pecypeos. OTxozpl, BTOpHIHOE | TyvaxoBa. - 2-€ 3. - M.: HUL MHOPA-M, 2015.
PECYPCOTIOIL3OBAHME http://znanium.com/catalog.php?bookinfo=411335
pecypcoc6epe>1<eHHe. 2 3 . y 6 6 /
MeToo oM HHeCK e 1 - JKOHOMMKa PHUPOZIONONL30BaHK: YeOnoe nocobue
PAKTHYECKHE HX 0O.C. IInmona, H.K. CokomoBckuid. - 2-¢ uza. M.: HUAL]
ocoOeHHOCTH. 8 4acoB NH®PA-M, 2014. 272 c.

4 Yeroituusoe, otsercTBEHHOE U | http://znanium.com/bookread2.php?book=404734
i‘;‘;ﬂp‘:;i‘é;gigi%gg’xne‘;}’;om 3.  Meroauyeckue  yKasaHMs 10 BBIIOJHEHHUIO
CHCTeMHBIT 1 cHTyaTHBHbI CaMOCTOSITENIbHOM  pa0OThl CTYACHTOB IO JUCHUIUIIHHE
TIOJIXOJIBI B «OCHOBBI dHEprocoepekeHuss U IHEProdhHEKTUBHOCTHY.
pecypcocOepexeHnn Crynenueckuii mopran PI'YTuC. http://students.rguts.ru/
TOCTHHHYHBIX MpempusThii. 6 | 4 XpecToMaTus (KOHCIEKT JIEKIHN) MO IUCHUTIIAHE
1acoB «OCcHOBBI 3HEprocoepekeHus: U SHEProdrPHEKTUBHOCTH.

S | Homarue u crpykrypa C i PI'YTuC. http://students.rquts.ru/
DECYPCHOTO TOTEHIIAA, TYJleHUECKHI MOpTa uC. http://students.rguts.ru
Meromukn oneru pecypeos u | O+  10JL. Cubuxun, MIO. Cubukun.  TexHonorus
pecypcocOepeKeHns B IHEPTOCOCPEIKEHUS. M.: DopyM, 2010.
TOCTHHUYHOM OH3HECe http://www.znanium.com/bookread.php?book=214732
6 sacos 6. T.B. Anuapoa, M.A. Pamesckas, E.JI. CreGyHoBa.

6 HopmaTuBHO-IIpaBoBBIE "

DNeKTpOoCHAOXKEHNE M 3JCKTPOOOOPYIOBaHHE 3MaHUN U
OCHOBBI pecypcocOepexeHHs . ) .
2 yaca coopyxennit: Yueouuk. M.: ®opym: HULL Uadpa-M, 2012.

7 Pecypcocbeperarorime - 416 C.

TCXHOJIOTMW U HHHOBAaIlMH1 B

© PI'YTHUC
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TOCTHHHUYHOM OM3HECE.
Kynbrypa pecypcocOepexeHus
U paIlMOHAIBLHOTO
PECYpCOIONb30BaHMUS.
«3eneHas» 3KOHOMHKA. 2
Jaca

CymHOCTh 1 0COOEHHOCTH
pecypcocOepexeHus
HPHPOIHBIX PECYPCOB:
aTMOC(epHO-KIMMaTHYeCKUX,
oporpaduIeckux,
Te0JIOTHYECKHUX,
TUAPOJOTHYCCKUX U
OGuosiorndyeckux 6 yacoB

CyIIHOCTh ¥ 0COOCHHOCTH
pecypcocOepexeHus B
MIPUPOJHBIX TEPPUTOPUATIBHBIX
KOMILJIEKCOB U CUCTEM 4
yaca

10

CymHocTs 1 0COOCHHOCTH
pecypcocOepekeHns
OOIIECTBEHHBIX PECYPCOB:
KyJIbTypHO-HCTOPUYECKHX,
COIMANBHBIX, 3KOHOMHIECKUX
(B T.4. MHPpPaACTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJINTHKO-TIPABOBBIX,
MHPOPMALMOHHBIX,
TEXHOJIOTUUECKUXH B
TOCTMHHYHOM OH3HEce 4
Jaca

11

IIpoctpancTBo 1
reorpapuuecKoe MOI0KESHUE
KaK pecypc, CYIIHOCTh H
0COOCHHOCTH UX COEpPEeKEHIS
Kak pecypca.
IIpocTpaHCTBEHHBIE CHCTEMEI H
pecypcocOepexeHue.
I'eorpadrueckue n
APXUTEKTYPHO-TUIAHUPOBOYHBIC
MOIXO/IbI B
pecypcocOepekeHun. 8
4acoB

12

CymHoCTh, QYHKITHH,
HUCTOYHHUKH, TOTPEOUTEIH,
TPaH3UTEPHI SHEPTHH,
0COOCHHOCTH
sHeprocoepexenus. [Ipo0diaeMbr
SHEProcOepPeIKEHUS U —
MMOJIB30BaHUSA. «YMHBIN JJOM» U
9KO-JIOM.
OHepro3¢heKTHBHOCTH
37aHUH, COOPYKEHUU U
obopynoBanust. UHKHHUPHUHT B
TOCTHHUYIHOM OM3HEce
DHeproayauT rOCTHHUIHOTO
npeanpusTud. 12 gacos

© PI'YTHUC

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

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

http://www.znanium.com/bookread.php?book=201749
8. TexHosorus TBEPABIX OBITOBBIX OTXOA0B: YueOHuk / JI.A.
[lly6oB, M.E. CraBpoBckuii, A.B. Oneitnuk; HII "YHukom
Cepsuc". - M.: Anspa-M: UHOPA-M, 2011. - 400 c.: un.;
60x90 1/16. - (TexHONMOTHYECKHI CEepBHC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnonorust orxonoB: YueOnuk / JL.S. Illy6os, M.E.
CraBpoBckuii, A.B. Oneitnuk. - M.: Anbdpa-M: UTHOPA-M,
2011. - http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. TloTeHnman ¥ opraHu3anusi pa3BUTHUS
TypusmMa B Yiamyprckoir PecmyOnmke: reorpadudeckuit
aHanM3 M OIeHKa Ha  0aze  reorpaduyecKux
WHPOPMALMOHHBIX cucTeM: MoHorpadus. — Mxesck: W3-
BO «YnamypTckuil yHusepcurer», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
Ilepeyens pecypcoB HHGPOPMALMOHHO-
TeJIEKOMMYHUKANMOHHOI ceTH « AHTepHET»
WNuTepuer-pecypcamu K Kypcy
«PecypcocOepexeHno» MOTYT TIOCIYXKUTh SJIEKTPOHHBIC
JKYpHAJIBI, TOPTAJIbl U CANTHI.
[Topran 1o  »sHeprocOEepeKeHUI0
WWW.energosovet.ru
baza crnpaBoOYHBIX, aHAIWUTHYECKUX U CTATHCTUYCCKUX
MmatepuaioB B oOmactu sHeproaddextusHoctu «I'MC B
00J1aCTH SHEPTOCOEPEIKEHHS U TIOBBIIICHUS YHEPTETHUECKOM
s dexTrBHOCTNY: (isSee.ru
[Topran  «3BHepro.ru» -  DOHeprodPPeKTUBHOCTb U
sHeprocoOepexenue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
Www.turbooks.ru
www.biznesbooks.com
[Topran 1o  »sHeprocOEepeKEeHUIO
WWwWw.energosovet.ru
baza crnpaBOYHBIX, AHAJTUTHYSCKUX U CTATHCTHYSCKUX
matepuaioB B oOmactu sHeproaddextusoctu «I'MC B
00J1aCTH SHEPTOCOEPEIKECHHS M TIOBBIIICHUS YHEPTETHIECKOM
3 PeKTUBHOCTHY: (iSEe.ru
[Topran  «3DHepro.ru» -  DHeproddPeKTUBHOCTH U
sHeprocoepexenue: portal-energo.ru

«QueproCoser»:

«ueproCoBer»:
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13

CyIHOCTh, MPUHIUIIEI,
METOABI U MOJXOMBI K
pecypcocOeperaromemy
MPOEKTUPOBAHUIO HA
HPEANPUITHAX TOCTUHUYHOTO
CeKTopa 8 yacoB

st 3a0uHOM hopMBI 0O0yUeHUS

Ne Tema, TPy10eMKOCTH B Y4eOHO-MeTOAMYECKOE 00ecTieueHHe
n/n aKaa.4.
1 [penmer, 3a1a4u, METO/BL, OcHoBHAas JIUTEpPaTypa
63.30B])Ie NOHATUA U 3HAUCHUC,
dyHKImE pecypcocbepexenus, 1. Bo6oBuu b. b. YrpaBnenue orxogamu: YuebHoe
CBA3b C IPYyrUMH AucuuminHamy, | rrocodue / b.b. boboBuu. - 2-e u3n., ucnp. u gom. - M.:
K1accHHKALNA PECYPCoB U ®opym: HUL] UTHOPA-M, 2015. - 104 c.
0 ] ) . °
R D e http:/znanium.com/bookread2.php?book=492711
agacTpsl pecypcoB. DakTopHl,
TIOZXO11 1 TIPHHIIHITEI 2. Konnparses B. B. Opranu3anus sHeprocoepesxeHus
pecypcocGepexenns 6 (anepromenemxment). Pemenns 3CMK-HKMK-HTMK-
4aCcOB EBPA3: Yue6noe mocooue / [Tox pen. Konaparses B.B. -
2 OCHOBHBIE U aJIbTEPHATUBHBIE M.:HUIL] HHCDPA-M, 2017.-108 c.
HCTOYHHUKH YHEPTHH. http://znanium.com/bookread2.php?book=599254
HlonycTumBIe, paspelieHHbIE, 3. Mapxoukwu#i, 51.JI. OCHOBBI SKOJIOTHUH U
ONITUMAJIBHBIC U pallUOHAJIbHBIC o .
N sHeprocOepekeHus [ DNeKTPOHHBIN pecypce]:
Harpy3KH U BO3EHCTBHA (HOPMBI .
¥l TIpEJIeIIBI) B yde6.mocobue. Munck: Beiiinias mxona, 2014. 287 c.
pecypcochepekeHun http://znanium.com/bookread2.php?book=509530
TOCTHHHYHBIX TPEINPHUATHIA. 4. OCHOBBI IPUPOIONONB30BaHUs: YyeOHOe mocodue /
%"PMH KoHCCpBaLyH, N.IO. I'puropsera. - M.: HUI] MTHOPA-M, 2014. 336 c.
COCPOICHILE 1 OXPAHBI PECYPEOB | hitp://znanium.com/bookread2.php?book=459890
OTXO,HBI, BTOPUYHOC
PECYPCOTIONB30BAHHE H JlonoTHUTEIbLHAS JTUTEpPaTypa
pecypcocbepexeHue. 1.9 6
MerTonomomaecKHe 1 . DHeprocOepeKCHNE B KITUITHO-KOMMYHATEHOM
npakTHueckue ux ocobennocrn. | X03HCTBE: YuebHoe mocodbue / B.A. Komkos, H.C.
12 wacos Tumaxosa. - 2-e uzza. - M.: HUI] TH®PA-M, 2015.
VCTORYMBOE, OTBETCTBEHHOE U http://znanium.com/catalog.php?bookinfo=411335
4 b
KOJIOTHYHOEPECYPCOTIONb30Banue | 2. JKOHOMHUKA MPUPOOIIONIB30BaHUS: Y ueOHOE mocoodue /
H pecypcochepexeHue. 0O.C. Iumoga, H.K. CokonoBckuid. - 2-¢ u3a. M.: HUL]
CucTeMHBIN M CUTYaTHBHBIH NH®PA-M. 2014. 272 ¢
MIOJIXOIBI B PECypcocOepeKeHN ) L ) ) _
roctimmunsx npeanpusmaii, 10 | DitR://znanium.com/bookread2.php?book=404734
4acoB 3. Metoanueckue YKa3aHUS o BEIIOJIHEHUIO
5 ToHsITHE 1 CTPYKTYPa PECYPCHOTO | CAMOCTOSTEIBHOM pabOThl CTYAEHTOB IO JUCHUIUIMHE
noTennuana. MeTojmku OueHkn | «(OCHOBBI YHEPrOCOEPEKEHH U IHEPTOIPPEKTHBHOCTH.
PECYPCOB H PECYPCOCOEPEREHHA B | Cpynepyeckuii mopran PIY TuC. http://students.rquts.ru/
TOCTHHUYHOM OHM3HECe o
10 4acos 4. XpecromaTus (KOHCIIEKT JIEKIIUH) 110 TUCLHHUIUIMHE
8 CyWIHOCTH U 0COBEHHOCTH «OCHOBBI 3HEprocoepekeHus: U SHEProdPHEKTUBHOCTH.
pecypcocGepesenns npupoausix | Crymendeckuit mopran PI'YTuC. http://students.rguts.ru/
pecypcoB: aTMochepHo- 5. 10.J0. Cubumkun, M.JO. Cubukun. TexHOoIOTHS
KHHMaTg%CK“X’ DHEProcOEpPEKEHHUS. M.: Dopym, 2010.
oporpaUuecKux, T€0JIOTHYECKUX, . . _
rﬁﬂp‘;ﬂomqecmx ) http://www.znanium.com/bookread.php?book=214732
Guonormuecknx 10 4acos 6. T.B. AnuapoBa, M.A. Pamesnckas, E.JI. CreOyHoBa.
9 CyLIHOCTb ¥ 0OCOGEHHOCTH DNeKTPOCHAOXKEHNE W AJIEKTPOOOOpPYIOBAHUE 3JaHUN U

pecypcocOepexeHus B
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MPUPOTHBIX TEPPUTOPHATBHBIX
KOMIIJIEKCOB U CUCTEM 8
4acoB

10

CyIHoOCTh U 0COOCHHOCTH
pecypcocOepexeHus
OOIIECTBEHHBIX PECYPCOB:
KYJIbTYPHO-HCTOPUYECKUX,
COLIUAJIBHBIX, IKOHOMHYECKUX (B
T.4. HHPPACTPYKTYPBI U TPYIOBBIX
peCypCoB), MOJIUTUKO-IIPABOBBIX,
WHPOPMALNOHHBIX,
TEXHOJOTHYCCKHUXH B
TOCTHHUYHOM OH3HECE 10
4acoB

11

[IpocrpaHcTBO U reorpaduyeckoe
HOJIOXKEHHE KaK pecypc,
CYIIHOCTh U OCOOCHHOCTH UX
cOepexeHus Kak pecypea.
[TpocTpaHCTBEHHBIE CUCTEMBI U
pecypcochepeKeHue.
[eorpadpmyeckue u
ApXUTEKTYPHO-TNIAHUPOBOYHBIC
MTOJIXO/IEI B pecypcocOepeskeHun 6
4acoB

12

CymHoCTh, GYHKIMH, HCTOUHHUKH,
MOTPEOUTEIH, TPAH3UTEPHI
SHEPTUHU, 0COOEHHOCTH
sHeprocOepexxenus. [Ipodremsr
SHEProcOepeKeHUs U —
MOJB30BaHUs. «YMHBIN JJOM» U
9KO-7I0M. DHEpro3hHeKTHBHOCTH
3/1aHUH, COOPYKEHUHN U
obopynoBanust. UHXUHUPHUHT B
TOCTHHUYHOM OM3HEce
OHeproay Ut rOCTHHUIHOTO
npeanpusTus. 16 dacos

13

CyIIHOCTE, TIPHHITAIIBI, METOBI H
OJIXO0JbI K
pecypcocbeperaromemy
MIPOEKTUPOBAHKIO HA
IpeaAnpUATHAX TOCTUHUIHOT O
cexktopa 8 yacoB

coopykennii: Yueonuk. M.:. ®opym: HUIL Hudpa-M,
2012. 416 c.
http://www.znanium. com/bookread php?book=326458
7. AM. Adonun, FO.H. Ilaperopoanes, A.M. Ilerpona,
C.A. [IlerpoBa. DOHeprocOeperaromue TEXHOJIOTUA B
HpOMbIH_IJIeHHOCTI/II YuebHoe nocobue. M.: @opym, 2011,
272 c.
http [lwww.znanium.com/bookread.php?book=201749
8. TexHosOTHsI TBEPIBIX OBITOBBIX OTXOJOB: YUEOHUK /
JLA. IIy6o, M.E. CraBpoBckuii, A.B. Oneiiauk;, HII
"Vuukom CepBuc". - M.: Anspa-M: UHOPA-M, 2011. -
400 c.: mn.; 60x90 1/16. - (TexHONOTHYECKHUN CEPBHLC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnonorus orxonos: YueOnuk / JI.A. Illy6os, M.E.
CraBposckuii, A.B. Oneiinuk. - M.: Anspa-M: UHOPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. IloTeHnman u opraHu3ays Pa3BUTHUS
Typusma B Yamyprckoit PecmyOnuke: reorpadudeckuit
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[TopTtan

sHeprocoepexenue: portal-energo.ru

«QHepro.ru» - OHeprodpPexTUBHOCTL U

7. ®oH/ OLIEHOYHBIX CPEACTB /JIfl MPOBeIEHUSA TEKylleid M MPOMeKYTOUHON aTTecTauuu
00y4aroIMUXCH M0 JUCHUILIMHE (MOTYJII0)

7.1. IlepeyeHb KOMIIETEHIHMHA € YyKa3aHHeM

OCBOCHHs 00pPa30BATEJIbHOI NPOrPAMMBI

3TanoB uX (OPMHPOBAHHS B Mpolecce

Ne MNupexe Conepxanue Pasznen B pesynbTaTe u3ydeHus paszena JUCLUIUIAHEL,
I KOMIIe- KOMIIETCHIIUU JHACLMIUIAHEIL, obecrieunBaroero GopMUpoBaHUE KOMIIETCHIUH (MM ee
TEHLIUU (umu ee yacTH) o0ecreynBaroly 4acTH) 00yYarOLIUICS JOJDKCH:
WU dTaIlbl 3HaTh YMETH BJIAJICTh
(hopmupoBanue
KOMIICTCHIIU
(wn ee JacTH)
1 |IIKYB- | PaspabateiBaecT | Bee Gnoku OCHOBHBIC H | IPUMEHSATH -
1.2 TOCTHHHYHBIC nepeoBbIe WHHOBALIMOHHBIE | METOAaMH
MPOJTYKThI TEXHOJOTHH | TpeboBaHMsS TIO | pecypcocO
TYPHUCTCKO- pecypcocOep | pecypcocOepee | epexeHus,
TOCTUHUYHBIX €KEHUS HUIO MpY | HaBBIKAMHU
KOMILJIEKCOB Ha TOCTUHUYHBI | pa3paboTke MOUCKa |
OCHOBE X HOBBIX MIPUMEHEH
COBPEMEHHBIX NPEANPUITH | TOCTUHHUYHBIX ust
TEXHOJIOTHH, B H, MIPOJIYKTOB WHHOBAIU
TOM YHCIIe MPOIIEAYPHI OHHBIX
pecypcocbepera SHEProayauT pecypcoch
170)11170'¢ a eperaroiu
NpeANnpUiTH X
71 cdepsl TEXHOJIOTH
TOCTETPUUMC it B chepe
TBa " rOCTeNpun
00IIeCTBeHH MCTBA H
OT0 TTUTAHUS oO1ecTse
HHOT'O
MMATAHUS

7.2. Onucanue nokasarejeil 1 KpuTepreB OLIEHMBAHUS KOMIIETEHUMI HA Pa3HbIX ITanax
ux (popMupoBaHMS, ONIMCAHNE IKAJ OLIEHUBAHUS

€3YJIbTAaT O0Y4YCHHA 110 oKasarteJib HTepuid Tam 0CBOCHHUSA
Pe3sy 0y n K C)

AUCIIUIIJINHE OICHUBAHUSA OICHUBAHUSA KOMIIETCHIIUHN
3HaHNE OCHOBHBIX 1 Pemenue 3HaHUE OCHOBHBIX U Pa3pabatsiBaer
TMIEPE/IOBBIX TEXHOJIOTHH | TPAKTHUCCKHX MepeI0BBIX TOCTUHUYHBIE
pecypcocOepeKeH st f_}aﬂaHHH’ TEXHOJIOTUI MPOTYKTHI
TOCTHHUYHBIX :](J:ITgfeBaHHe’ pecypcocOepexeHusi | TypUCTCKO-
HpEAPUATHH, P TOCTUHHUYHBIX TOCTUHUYHBIX
IPOLEAYPbL CUTYyallUOHHBIX o

p 3ajau, perenue MIPEANPUATHH, KOMILJIEKCOB Ha OCHOBE
oHeproaynuTa KelicoBbIX 3aqanni, | MTPOUCIYPRI COBPEMCHHBIX
IpEeAIpusTHU C(bepbl KOJUIOKBHYM, JHEeproayaura TEXHOJIOTUU, B TOM
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TOCTETIPUMMCTBA U OtBeTh Ha NpeANPUATHIA Chepbl | Yuciie
00I111eCTBEHHOTO TMCHMCHHBIC TOCTEPUUMCTBA U pecypcocOeperarmmnx
[TUTAaHUA . 3aaHuA 00IIIECTBEHHOTO
YMeHHne npuMeHsITh MUTAHUSA .

WHHOBAI[IOHHBIC YMeHne npuMeHsITh
TpeOOBaHUS TIO HWHHOBAIIMOHHBIC
pecypcocOepeKeHUIO TpeOOBaHUS 11O
npu pa3paboTKe HOBBIX pecypcocOepereHuI0
TOCTHHHYHBIX npu pa3paboTke
MIPOYKTOB HOBBIX TOCTHHUYHBIX
Brnanenue merogamu IPOJIYKTOB
pecypcocOepexeHus, Brnangenne metonamu
HaBBIKAMU TIOUCKA U pecypcocOepexeHus,
PUMEHCHHS HaBBIKAMU TIOUCKA U
WHHOBAI[OHHBIX PUMEHECHHUS
pecypcocOeperaronux WHHOBAIIMOHHBIX
TEXHOJIOTHI B cdepe pecypcocOeperaronmx
TOCTEIPUUMCTBA U TEXHOJIOTHI B chepe
0O0IIECTBEHHOTO TOCTCTIPUUMCTBA U
MUTaAHUSA 00I11eCTBEHHOTO
UTAHUS

KpnTepnn H IIKAJIa OIlCHUBAHMS OCBOEHHUSA 3TANOB KOMIIETEHIIUI HA l'lpOMe)KYTO'—IHOﬁ

aTrecralnum

JInst onmcaHus MMOKa3aTeNled U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMM HA Pa3HBIX dTalax
uX (OPMHMPOBAHUS MO IUCLUIUIMHE M ONUCAHUS LIKAJI OLCHUBAHUS MpPHUMEHSETCS EIUHBIN
nonxon B popmare BPT, koTopas mpenycmMaTpuBaeT €1MHbIE YCIOBUS KOHTPOJISL.

Jlist OLleHKHM y4eOHBIX TOCTH)KEHUH 0OydaroIMXCsl UCIONb3yeTcsl OauIbHO-pEeHTHHTOBas
TEXHOJIOTHS, KOTOpasi OCHOBaHa Ha €JUHBIX TPeOOBaHUSIX K CTyJEHTaM, IpPEINoJaraiollux B
npolecce U3y4yeHHs JTUCLUILIMHBI MPOXOXKACHNUE (UKCUPOBAHHOTO KOJIMYECTBA MEPONPUATUI
TEKYIEro KOHTPOJI YCIIEBAEMOCTH.

bannpHO-peHTHHIOBasi TEXHOJIOTUSI OLIEHKH YCIIEBA€MOCTH CTYAEHTOB Oasupyercs Ha
CIEYIOINX TPUHIUIAX:

* peanu3ali KOMIIETEHTHOCTHOTO TIOAXO0Ja K pe3ylibTaTaM OO0y4eHuss B 00pa3oBaTeIbHOM

IIpoLEeCCE;

* UHIUBHlyadu3allui 00y4YeHHUs;

* MOJYJIbHOM IMPHUHIIUIIE CTPYKTYPHUPOBaHMS y4eOHOTO Mpoliecca;

* BAPHATUBHOCTU ()OPM KOHTPOJISL U THOKON MOJIENTH OLICHUBAHUS YCIIEBAEMOCTHU CTY/ICHTOB;

* OTKPBITOCTH MPOLEAYP KOHTPOJIS U PE3YJIbTATOB OLEHKH TEKYIIEH YCIIEBAEMOCTH CTYJIEHTOB;

* @IMHCTBA TPeOOBaHU, MPEABBIAEMBIX K padOTe CTYJIEHTOB B XOJE OCBOEHHS MPOTPaMMbI

JUCIUIINHBI,

* CTpOTOM coOMIoACHUH

00pa30BaTeNLHOTO MpoIecca.
bannpHO-pedTHHIOBasi cucTeMa MpeJHa3HaueHa JUIs MOBBIIICHUS MOTHBAIMHM Y4eOHOM

NESITEIbHOCTH CTYACHTOB, Ui OOBEKTHBHOCTH M [JOCTOBEPHOCTH OLIGHKM YPOBHA HX

INOJATOTOBKM M HCIIONB3YETCS B KAueCTBE OJHOTO M3 DJIEMEHTOB YIpaBICHHUS Y4eOHBIM

nporeccoM B yHuBepcureTe. [lomyueHue OamioB NO3BOJSET CTYJEHTaM 4YETKO ITOHMMAaTh

HCIIOJIHUTEIbCKON JAUCIHITIIMHBI BCCMH Y4aCTHUKaMU

© PI'YTHUC



DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK PITYTUC
i _ qu]::X(HEHV[E BBICIIIETO OBPA3OEIAHV[;[
] «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
Sne TYPMSMA |41 CEPBV[CA» Aucm 29 uz 102

MeXaHU3M (OPMUPOBAHMS OIEHKH IO JUCIUIUIMHE, YTO HCKIIOYUT KOH(IMKTHBIE CHUTYyaIluu
IpU TIOJIyYCHUH WTOTOBOM OIEHKH; OCO3HaBaTh HEOOXOIMMOCTh CHCTEMATUYECKOW U
peryisipHOi pabOThl MO YCBOCHHUIO y4e€OHOTO Marepuajia; CTUMYJIUPOBaTh CaMOPa3BUTHE W
camoo0Opa3zoBaHue.

PeiiTuHrOBas OlIEHKA CTYIEHTOB I10 JUCIUILINHE onpenenseTcs mo 100-0apHol miKane
B ceMmecTtpe. PacmpeneneHue O0amioB pEUTHHTOBOW OIEHKHM MEXIYy BHAAMUH KOHTPOJIS
YCTaHABJIMBACTCS B CICAYIOIIIEM COOTHOIICHHH:

- MocenieHue yueOHbIX 3aHsaTHi (max 30 6ayioB)
- TEKYIUI KOHTPOJIb ycrieBaeMocTd (max 70 6aioB), B TOM 4uCIe:
1 3amanue Tekymero KoHTpous (max 10 6amioB)
2 3a7iaHue TeKyIero KouTpoist (max 10 6amios) max
3 3amanue Tekyuiero KoHTposs (max 10 6annoB) 100 6ans10B
4 3amanme TeKymero KoHTpous (max 35 6amioB)
OOHYCHBIC PEHTHHIOBBIC OAJIJIbI 32 AKTUBHOCTH Ha 3aHATHSX 110
uToram cemectpa (max 5 6amioB)

[locemenne nekuuii (3a MCKIIOYEHHWEM MOTOYHBIX) H MPAKTUYECKUX 3aHITUH
OLICHUBACTCA HAKOMMTEIbHO CIEAYIOIIUM O0pa3oM: MaKCHUMajbHOE KOJIMYECTBO Oasos,
OTBOJUMBIX Ha yder mnocemaemoctu (30 0OamioB), nenWTcs Ha KOJIMYECTBO JICKIUH (3a
UCKJIFOUEHHEM IOTOYHBIX) W MPAKTUYECKUX 3aHATUH mo aucuumuimHe. IlomydeHHoe 3HaueHue
omnpezesnseT KOJINYECTBO 0aJljIoB, HAOMPAaEMBIX CTYJAEHTOM 32 MOCELIEHUE OHOTO 3aHSTHS.

OneHka ycreBaeMOCTH BBICTABIISIETCS 3a BBINOJIHEHUE 3a/laHUN TEKYILEro KOHTPOJIS I10
muciumuinHe. Becero B cemectpe 4 MeponmpHsITHs TEKYIIEro KOHTpOJs (4 «KOHTPOJIBHBIX
TOYKW»), TIPUYEM BBHINOJTHEHUE BCEX 4 3a/laHMil TeKyLIero KOHTPOJS sBIsETCS 00sA3aTesbHBIM
JUISL CTyJIEHTA.

Pe3ynbpTaThl TEKyLIEro KOHTPOJSA YCIEBAEMOCTH YUMUTBHIBAIOTCS TPU BBICTABICHUU
OLICHKH B X0/1€ TPOMEXYTOUHOM aTTecTaIiH.

Jis pomycka K MPOMEKYTOUHOM aTTecTaluu oOy4aroIlMiCs JOJDKEH BBIOJHUTH BCE
MEPONPUITHS TEKYIIEr0 KOHTPOJIA MO AUCHUIUIMHE (HE MMETh 3aJ0JDKEHHOCTEH IO TeKylei
KOHTPOJIIO YCIIEBAEMOCTH) U HabpaTh B 00IIEl CIOKHOCTH He MeHee 51 Gana.

[lepeBosy peHTHHrOBBIX OaljoOB B MTOrOBYHO S5 — OaulbHYIO HIKaly OLEHKY
OCYIIECTBIISICTCSI B COOTBETCTBUU C TAOIHUIICH.
bamner | ABTOMaTH4ecKas oeHKa banner
sa banmsr sa O6mrast
3a cymma | MtoroBas oreHka
CEeMECT | 3aueT | PK3aMeH IK3aMe
b 3aqer | 0asioB
90-100* | 3ager | 5 (oTIMYHO) - - 90-100 | 5 (oTmuHO)
71-89* | zauer | 4 (xopo1110) - 0-20 71-89 | 4 (xopomo)
90-100 | 5 (oTmuHO)
3 51-70 | 3 (YIOBIETBOPHUTEIIBHO)
51-70* | 3ager | (YIOBJICTBOPUTEIILHO | - 0-20 71-89 | 4 (xoporo)
) 90 5 (OTIMYHO)
50 W omve ) i 50 wm (2 )
VeHEe JIOITYCK K 3a4eTy, 9K3aMEHYy veree | (HEYTOBICTEOPHTETBHO
, He3aueT

* IIpH YCJIOBUH BBIITOJIHCHUS BCCX 3aI[aHHI>'I TCKYIICTO KOHTPOJIA YCIICBACMOCTHU
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Buabl cpeacTB onleHMBaHMS, IPUMEHsIEeMbIX NPH NPOBEJACHUH TEKYLIEero KOHTPOJIs
U IIKAJbl OLEHKH YPOBHSI 3HAHMIi, YMEHHIl U HABBIKOB NPH BBINOJHEHHH OTHAEJIbHBIX
(hopM TekyLIero KOHTPOJIst

Cpeocmeo oyenusanus — KOTITOKBUYM

IIlkaJjia OLlEHKU YPOBHS 3HAHMIi, YMEHHI M HABBIKOB

oue Kpurepum oneHuBaHus IToxka3zaTesu onleHMBAHMS
HKa
- IIOJIHO PacKpBITO - OO6yuaromuiics
coJepKaHue MaTepuaa; IOKa3bIBACT BCECTOPOHHHUE u
- Marepuai U3JI0KEH | TTyOOKMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuraa,
OCJIEIOBATEIILHOCTH, - YBEPEHHO
- MIPOJAEMOHCTPUPOBAHO OpPHEHTHUPYETCI POOJIEMHBIX
CHUCTEMHOE u riryookoe 3HAHUE | CUTYyalMsIX;
IIPOrpaMMHOI0 MaTepHaa; - JIEMOHCTPUPYET
— OKa3aHo YMEHHE CIIOCOOHOCTD OPUMEHATH
WILTFOCTPUPOBATH TeopeTUUYecKue | TCOPETUYCCKUEC 3HAHMS I aHaIM3a
MOJIOKCHHUSI KOHKPETHBIMH  MPUMEpaMH, | IPAKTUYECKUX CHUTyalluH, JeNarh
MIPUMEHATH UX B HOBOM CUTYyalluU; IIpaBWIBHBIE BBIBOJBI, IIPOSABIIIET
— IpOoAEeMOHCTPUPOBAHO TBOPYCCKHUC CIIOCOOHOCTH B
YCBOCHHE paHee N3YYEHHBIX IIOHUMaHUH, HN3JI0KCHNU )51
«5», COIMYTCTBYIOIINX BOIIPOCOB, HUCIIOJIB30OBAHUHN porpaMMHOro
9-10 6autos | ChopMHpOBaHHOCTH " YCTOWUYMBOCTh | MaTCpHaa,
KOMIIETEHIIMH, YMEHUN U HABBIKOB; - IIOATBEPKIAET
- OTBET npo3Bydaj | IOJTHOE OCBOCHHE KOMIIETEHITUH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MpPOAEMOHCTPHUPOBaHA
CIIOCOOHOCTH TBOPYECKU MPUMEHATD
3HAHHUE TEOpUN K pELIEHUIO
npodeccCHoHANBHBIX 3a/1a4;
- JOMyILIEHLI OJHA — JIBE
HETOYHOCTH npu OCBEILICHUH
BTOPOCTEINEHHBIX BOIIPOCOB, KOTOpEIE
HCIIPABIISIIOTCS 110 3aMEYaHUTO
- BOIIPOCEHI U3JIararOTCsA - oOyJaronuiics
CUCTEMATU3UPOBAHO U MOCIEA0BATEILHO; MOKa3bIBACT MOJIHOE
- MIPOAEMOHCTPUPOBAHO 3HAHUENIPOTPAaMMHOI'0  Marepuala,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM HUJOIIOJHUTEILHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y I0KA3aTeJIbHBIN XapakTep; - JaeT IIOJIHBIE OTBETHI
- OTBET  YJOBJIETBOPSIET B | HA TCOPETUYCCKHUE BOIPOCHI ounera
OCHOBHOM TpPeOOBAaHUSM Ha OIIEHKY «5», HO | H JONOJHUTEIbHBIE BOIIPOCEHI,
«4», IIPHU DTOM UMEET OOUH U3 HEJOCTATKOB: JoITycKasg HEKOTOPbIE HETOYHOCTH,
7-8 bannos - a) B M3JIOKEHWH JOMYIICHBI — IIPaBUJIBHO
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HeOoybIIie TPOOENbl, HE HCKA3UBIIHE
COJIep>KaHue OTBETA;
0) IomylieHbl OWMH — JBa

MpPUMEHSET TEOPETHYCCKHUE
MOJIOXKEHHUS K OLIEHKE MPaKTUYECKUX
CUTYallU;

«3»,
5-6 6amnoB

HEJI04YeTa IPU OCBEIIEHWM OCHOBHOIO - JEMOHCTPUPYET
colepKaHUsl OTBETAa, MWCIPABICHHBIE IO | XOPOUIUI YPOBEHb OCBOECHUS
3aMEYaHMIO IIPEI01aBaTels; Marepuana u B L[EJIOM
— B) JOMYIICHBI OMIMOKAa WU | IIOATBEPKAAET OCBOEHUE
Oosiee JBYX HEIOYETOB MPU OCBEIICHUM | KOMIETEHIMH, IPEIYCMOTPEHHBIX
BTOPOCTEIICHHBIX ~ BOMPOCOB,  KOTOpBIC | IIPOrPaMMOii
JIETKO  WMCHOPABIAIOTCA MO  3aMEYAHUIO
IIpEeno1aBaTelis
— HETIOJTHO W — oOyyaronuics
HEIOCJIEI0BATEIIBHO PACKpBITO | IIOKA3bIBAET 3HAHUE OCHOBHOI'O
colepKaHuEe MaTepuayia, HO IIOKa3aHOo - MaTepuana B o0beme,
oOmiee IIOHUMaHUE BOIIpOCa U | HEOOXOUMOM JUIsl  TIPEACTOSIIEH
MIPOAEMOHCTPUPOBAHBI YMCHHS, | mpodeccroHaIbHOM 1eSTeNbHOCTH;

JOCTATOYHBIE /JIsl JIaJbHEUIIEro YCBOEHUS
MaTepuaa;
- YCBOEHBI OCHOBHBIC
KaTeropuu IO  pacCMaTpuBaeMOMY H
JIOTIOJTHUTEIbHBIM BOMIPOCAM;
AMEJNCh 3aTPYJHECHUS WIH
JIOMYIIEHbl  OMMOKM B  ONpeAeNeHUN
MOHSATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHH,
HCIIPABJICHHBIE rnocie HECKOJIbKHX
HaBOJSIIUX BOIIPOCOB;
NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBbISBIICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTD
KOMIICTEHIIUM, YMEHMH U  HaBBIKOB,
CTYJICHT HE MOXET MPUMEHHUTh TEOPHUIO B
HOBOW CUTYallUU;
MPOAEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOM JIMTEPATYPHI

— npu OTBETE
BOIIPOCHI ouiera

JOTIOIHUTEIbHBIE ~ BOINPOCHI  HE
JOTTyCKaeT TrpyObIX OIIMOOK, HO
UCIIBITHIBAET 3aTpyAHEHUs B
MOCJIEI0BATEILHOCTH ux

H3JI0KCHHA,

Ha
u

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIOCOOHOCTh
NPUMEHATh TEOPETHUUYECKUE 3HAHMS
JUTSt aHanusa MPaKTUYECKHUX
CUTYaLNI;

- MOATBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPEAYCMOTPEHHBIX TPOrpaMMoOi Ha

MUHUMAJIBHO JOITYCTUMOM YPOBHC

«2»
1-4 6amna

HE  PacKphITO  OCHOBHOE
cojiep)kaHue y4eOHOTO MaTepuaa;
0OHapy)XEHO HE3HaHWE WIN
HEMOHMMaHWe Oonpliell wuinu Haubolee
BaYKHOM YacTH yueOHOr0 MaTepuara;
JIOTYIIIEHBI OILIINOKH B
oTpeaeNeHu! MOHSITUH, npu
WCIOJIb30BAHUN TEPMHHOJIOTHH, KOTOpPBIE
HE  UCOpPaBIEHBI  TOCIE  HECKOJIbKUX
HaBOJSIIUX BOIIPOCOB.

HE chopMHUPOBAHBI
KOMITETEHITNH, YMEHHS U HABBIKU.

oOyJaromuiicss uMeer

CYLIECTBEHHbIE MPOOENbl B 3HAHUAX

OCHOBHOT'0 y4yeOHOro mMarepuaia 1o

JVICIIATUTHHE;

crocobeH
u

HE

apryMEHTHPOBAHO
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararhb,
JIONyCKaeT TrpyOble  OmMMUOKH B
OTBETaX, HEMPABHIBHO OTBEYAET Ha
3aJaBacMble BOIIPOCHI WIn
3aTPYJHSIETCS C OTBETOM;

HE MOJTBEPKAACT
OCBOCHHE KOMIIETCHITUH,
IPEAYCMOTPEHHBIX ITPOTPaMMOi
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Cpeocmeo oyenusanus — Kelicol

IIlkasa oOuUHeHKH YPOBHA 3HAHUI, YMEHUIl M HAaBBIKOB IIPH pelIeHUMH KeilcoB
(cUTyauMOHHBIX 3a/1a4)
IIpenen 30 mMuH.
AJUTETbHOCTH
KOHTPOJIsI
Kpurepun — ObUI0 CHOPMYNIMPOBAHO M NPOAHANHUZUPOBAHO OOJBIINHCTBO
OLEHKH mpo0JieM, 3aJI0KEHHBIX B Keiice (3amade);
— OBUTH TIPOJIEMOHCTPUPOBAHBI AJICKBATHBIE aHAUTHYECKUE METOJBI
pu paboTe ¢ HHpOpMaIHEH;
— OBUIM WCIIONb30BaHbl JIOTIOTHUTENBHBIE MCTOYHUKA WH(GOpMAITUU
JUTSI pelieHus Keiica(3amaun);
— OBUIH BBITIOTHEHBI BCE HEOOXOMMBIC PACUEThI;
— TOATOTOBJICHHBIE B  XOJ€ pelleHWs Kelica  JTOKYMEHTEHI
COOTBETCTBYIOT TPEOOBaHUSAM K HUM II0 CMBICITY U COJIEPIKAHHIO;
— BBIBOJIbI 00OCHOBAHbI, apI'YMEHTHI BECOMBI;
— clenaHbl COOCTBEHHBIE BBIBOJBI, KOTOpPBIE OTJIMYAIOT JaHHOE
penieHue Kerca oT Jpyrux peleHui
Ioxa3aTenn Max 10 GamioB
OIIeHKH
«5», ecm (9 — TIOJIHBIM, OOOCHOBAaHHBIM OTBET C MPUMEHEHHEM HEOOXOIUMBIX
10) 6an0B HCTOYHUKOB

«4», ecoim (7 —
8) 6amnoB

HETOJHBINA OTBET B 3aBUCHUMOCTH OT MPaBUJILHOCTHU U IMOJIHOTHI OTBETA:

- HC GBUII/I BBIIIOJITHEHBI BCC HeO6XOI[I/IMBIe PacyCThI;

- He ObUIO CHOPMYIHPOBAHO M MPOAHATUZUPOBAHO OOJBIIHHCTBO
npo0JeM, 3aJI0KEHHBIX B Kelce;

«3», ecmn (5 —
6) 6as10B

HETOJHBIN OTBET B 3aBUCUMOCTH OT MPaBUIIBHOCTH U MOJTHOTHI OTBETA!

- He OBUIM NPOJEMOHCTPHUPOBAHBI AaJICKBATHbIE AHAIUTHYECKHE
METO/IBI IIpH paboTe ¢ nHpOopMaIueii;

- He ObUIM TOJTOTOBJICHHBIE B XOJI€ PEUICHUS] Keiica JOKYMEHTHI,
KOTOpbIE COOTBETCTBYIOT TPEOOBAaHMSIM K HUM IO CMBICTTY U COJIEPKAHHUIO;

- He OBUTM CcJieJaHbl COOCTBEHHBIC BBIBOJIBI, KOTOPHIC OTJIMYAIOT
JIAHHOE pelIeHUE Kelca OT APYTUX PEelIeHAN

Cpeocmeo oyenusanus — TPEHUHT

IlIkajia OeHKH YPOBHS 3HAHMI, YMEHUI M HABBIKOB

Kpurepun onennBanns 0aJLJIBI
CTyneHThl  MPOJEMOHCTPUPOBAIIH, 3-2-1-0
4TO YCBOSIEMBII Marepua [IOHAT
(TIpUBOAMIHCE JIOBOJIBI, 0OBSICHEHMS,
JTOKAa3bIBAIOIINE 3TO)
CTyneHTsI OCTUTIIN CMBICIT 3-2-1-0
M3y4aeMoro MaTepuaia (MOTYT BBICKA3aTh
BepOabHO, YETKO U SCHO, 581051
KOHCTPYHPOBAaTh HOBBI CMBIC], HOBYIO
TTO3UIINIO)
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HO3ULUI0O WM JICHCTBUSL  OTHOCHTEIIBHO
00CyX1aeMOl poOIeMbI

CryneHTsl MOTYT COTJIacoBaTh CBOIO

3-2-1-0

CryneHTsl MPOIEMOHCTPUPOBAIIN 1-0
YMEHHUE OaBaTb YETKUM W OJHO3HAYHBIU
OTBCT
Cpeocmeo oyenusanus —IIpakTuueckas 3agayga.
IlIkasa oleHKHN YPOBHS 3HAHMI, YMEHUI M HABBIKOB
one KpI/ITepI/II/I OICHUBAHUSA Iloka3arean OICHUBAHUSA
HKa
— TIOJTHO PacKphITO — OO6yuarommiics
CoJIepKaHue MaTepuaa; [IOKa3bIBAET BCECTOPOHHHE u
. Marepuan U3II0KEH | ITTyOOKHE 3HaHUS IPOrpaMMHOrO
IPaMOTHO, B OIIPEACIICHHONW JIOTMYECKOW | MaTepuarna,
[IOCIIE€0BATEIBHOCTH; - YBEPEHHO
- IIPOAEMOHCTPUPOBAHO OpUEHTHpPYETCS B  NPOOJIEMHBIX
CUCTEMHOE 5 riryookoe 3HAHHUE | CUTyalHsX;
[IPOrpaMMHOI0 MaTepuaa; - JEMOHCTPHUPYET
- II0Ka3aHO YMEHHUE | CIIOCOOHOCTD IIPUMEHATD
HJLTIOCTPUPOBATH TEOpEeTHYECKUe | TCOPETUYCCKHUE 3HAHUS JUIs aHallh3a
HOJIOXKEHNSI KOHKPETHBIMH  IIPUMEpaMH, | MPAKTHYECKUX  CHUTYallMid, JIeNnarh
IIPUMEHATH UX B HOBOM CUTYallHH; [IPaBWIbHBIE BBIBOABI, IMPOSBISAET
- HPOIEMOHCTPUPOBAHO TBOPYECKHE CIOCOOHOCTH B
YCBOCHHE paHee W3y4YEHHBIX | IOHUMAaHNH, H3JI0KCHUUN u
«5», COIMYTCTBYIOLINX BOIIPOCOB, HCIIOJIBb30BaHUU mporpaMMHOro
9-10 6amtos | CPOPMHUPOBAHHOCTH u YCTOMUYMBOCTB | MaTepHaa;
KOMIIETECHIINM, YMEHUN U HAaBBIKOB; - IIOATBEPIKIAET
- OTBET npo3Bydal | OIHOE OCBOCHHE KOMIICTCHIIHH,
CaMOCTOSTEIBHO, oe3 HaBogsmux | HPECAYCMOTPCHHBIX IIPOrpaMMOi
BOIIPOCOB;
- IIPOAEMOHCTPUPOBAHA
CHIOCOOHOCTh ~ TBOPYECKH  MPUMEHSTH
3HAHUE TEOpUH K peLIEHHI0
po¢eCCHOHANIBHBIX 33]1aY;
- JNONYIIEHbl OJHAa —
HETOYHOCTHU npu OCBEILECHUU
BTOPOCTEIIEHHBIX  BOIIPOCOB,  KOTOpbIE
HCIIPABIIAIOTCS 10 3aMEYaHUIO
- BOIIPOCHI U3JIararoTcs - oOyyaromuics
CHUCTEMATU3UPOBAHO U IIOCIIEI0BATEIBHO; IIOKa3bIBAECT [IOJIHOE
- NIPOAEMOHCTPUPOBAHO 3HAHUENPOrpaMMHOI0  Marepuala,
YMCHHE aHAM3UPOBATh MaTepual, OHAKO | OCHOBHOM WJOTIOJTHUTEIBHOU
HE BCE BBIBOJIbI HOCAT apryMEHTHPOBAHHBIN | JINTEPATYPBI;
U JOKA3aTeJIbHBIN XapaKTep; - Jlae€T IIOJIHBIE OTBETHI
- OTBET  YIOBIIETBOPSET Ha TEOpEeTUYECKHE BONPOCHl Oumiera
OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO | 1 JIOTIOJIHUTEIIbHBIC  BOMIPOCHI,
«“», JOITyCKast HEKOTOPBIE HETOYHOCTH;
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7-8 0aIoB

IIPH 3TOM MUMEET OJIMH U3 HEIOCTATKOB:

a) B W3JIO)KCHUH JTOMYIICHBI
HeOoybIIie TPOOENbl, HE HCKA3UBIIHE
CoOJIep>KaHue OTBETA;

0) IomylieHbl OWMH — JBa
HEJ0YeTa TMPU OCBEIICHUU OCHOBHOTO
COJIEp’KaHUsl OTBETA, HCIIPABJICHHBIE II0
3aMEUYaHHIO TPEIo1aBaTelIs;

B) JIONYIICHBI OIIMOKA WIH
0ojiee JBYX HEIOYETOB IPU OCBEHICHHUH
BTOPOCTEIICHHBIX  BOIIPOCOB,  KOTOPBIC
JETKO  UCHPABISAIOTCA TI0  3aMEYaHHIO
IpernoaaBaTess

MPaBUIBHO
MIPUMEHSIET TEOPETUYECKUE
MOJIO’KEHUS K OLIEHKE MPAKTUYECKUX
CUTYaLH;
- JEMOHCTPUPYET
YPOBEHb OCBOCHUS
u B 1IEJI0M
OCBOCHHE

IIPEyCMOTPEHHBIX

XOPOILIUA
Marepuaia
HOATBEPKIAET
KOMIICTCHITH,
MpOrpaMmMon

«3»,
5-6 6ayuioB

HETIOJHO
HETIOCIJIEI0BATEIBHO
CoJlepKaHHe MaTepHaa,
ob1ee MMOHUMaHHe BOTIpOCa u
HPOJICMOHCTPUPOBAHBI YMEHHUS,
JOCTAaTO4YHBIC IJId I[aJIBHefIHIeFO YCBOCHMUA
MarepHana;

WIIN
PacKpbITO
HO IIOKa3aHo

YCBOEHBI OCHOBHBIE
KaTeropu MO  PacCMAaTpUBAEMOMY U
JIOTIOJTHUTEIBHBIM BOIIPOCAM;

AMEJUCh 3aTPyJHEHUS WIIH
JOMYIIEHbl ~ OMMOKU B  OMNpPEACIICHUU
MOHATUH, HUCIIOJIB30BAaHUU TEPMHUHOJIOTUU,
HCTPABJIEHHBIE mmocie HECKOJIBKHX
HaBOJSAIIUX BOIIPOCOB;

IIPU  HENOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBISBIICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTH
KOMIICTEHIIUM, YMEHMH U  HaBBIKOB,
CTYACHT HE MOXET NPUMEHUTh TEOPUIO B
HOBOH CUTYallNH;

MPOAEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOW JIUTEPATYPHI

oOyuaroruiics
IIOKa3bIBAET 3HAHNE OCHOBHOTO
Matepuaia B o0beMe,
HEOOXOJUMOM I TPEACTOSIIEH
po(heCCUOHATILHOM e TeILHOCTH;
opd  OTBETE  Ha
BOIIPOCHI ounera u
JIOTIOJTHUTETIFHBIE ~ BOMPOCHI ~ HE
JI0MycKaeT TrpyObIX oOmMOOK, HO
WCTIBITHIBAET 3aTpyAHECHUS B
H0CJIEI0BATEIbHOCTH ux
W3JI0KECHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIOCOOHOCTH
NPUMEHATh TEOPETHUYECKUE 3HAHMS
IE aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
- MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
MPEeAyCMOTPEHHBIX MPOrpaMMoOi Ha
MHUHHMAJIBHO JIOITYCTUMOM YPOBHE

«2»
1-4 6anna

HE  PacKpbITO  OCHOBHOE
cojiepkaHue yueOHOro Marepuasa;
OOHApy>KEHO HE3HAHUE WIH
HENMOHMMaHUe Oonbliell WM Haubosee
BaXHOHM yacTH y4yeOHOro MaTepuaa;
JOMYyLIeHbl  OWMOKH B
ONPEACIICHUN MTOHATHUH, npu
HCIOJIb30BAHUN TEPMHMHOJIOTMH, KOTOPbIE
HE  MWCIpaBJEHbl  IOCIE€  HECKOJBbKUX
HaBOJSIUX BOIIPOCOB.

HE c(OpMHPOBAHEI
KOMIIETEHIIH, YMEHHSI U HaBBIKH.

oOyyJaronuiics uMeer

CYIIIECTBEHHBIE TIPOOEIBI B 3HAHUSIX

OCHOBHOTO y4eOHOT0 Marepuaja Imo

JUCIUTIIINHE;

CII0COOCH
nu

HE
apryMEeHTHPOBAHO
MOCIIEZIOBATEIbHO  €r0  W3Jararh,
JoTMycKaeT TpyObie ommOKu B
OTBCTAX, HCIPABUJIIBHO OTBCHACT Ha
3aJjaBacMbIc BOTIPOCHI 17001
3aTPYIHAETCS C OTBETOM;

HE MOATBEPIKIALT
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OCBOCHHUE KOMIIETCHIIU,
IIPEAYCMOTPEHHBIX ITPOrpaMMoOit

Cpedcmeo oyeHusaHuUsi — KOMOMHMpPOBaHHAs — 2 Bompoca/l 3amaua
JIn1s onleHnBaHus BOIPOCOB

oue Kpurepum oneHuBaHus IToxka3zaTesiu onleHMBAHMS
HKa
- MOJIHO PacKpbITO - OO0yuarommiics
COJIep KaHue Marepuaia; IIOKa3bIBACT BCECTOPOHHUE "
- marepuall U3JI0KEH | TTyOOKMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuraa,
IOCJEI0BATENBHOCTH; - YBEPEHHO
- IIPOAEMOHCTPUPOBAHO OpUEHTHpYETCSI B  MPOOIEMHBIX
CUCTEMHOE u riry0okoe 3HaHHUE | CUTYaIHIX
IIPOrPaMMHOI0 MaTepuaa; - JIEMOHCTPUPYET
- MOKa3aHOo yMEHHUE | CIOCOOHOCTD NIPUMEHSATH
WLTIOCTPUPOBATH TEOpETHYECKUEe | TCOPETUYCCKHUE 3HAHUS JUIS aHa/In3a
MOJIOKCHHMSI KOHKPETHBIMH  MPUMEpaMH, | IPAKTUYECKUX CHUTyalu#, JelaTh
MIPUMEHATH UX B HOBOHM CUTYallUU; [paBUWIbHBIE BBIBOABI, NPOSABIACT
- IPOAEMOHCTPHUPOBAHO TBOPUYCCKHUC CIOCOOHOCTH B
YCBOCHHE panee W3y4YEHHBIX | IOHUMAHWH, H3JI0KCHUU "
«5», COIMYTCTBYIOIINX BOIIPOCOB, HUCIIOJIB30OBAHUHN mporpaMMHOro
16-20 c(hOpMUPOBAHHOCTD u YCTOMYMBOCTH | MAaTCpHala,
GaIoB KOMIIETECHIIMH, YMEHUN U HABBIKOB; - [MOATBEPKIAAET
- OTBET npo3Bydai | HOJHOE OCBOCHHE KOMIICTCHIIMH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MPOAEMOHCTPUPOBaHA
CIOCOOHOCTH TBOPYECKHU IIPUMEHATH
3HaHUE TEOpUU K pELIEHUIO
npodeccCHOHANBHBIX 3a]1a4;
- JONyIIeHbl OJHa — JBE
HETOYHOCTHA npu OCBELLIEHUHU
BTOPOCTEINEHHBIX  BOIIPOCOB,  KOTOpBIE
HUCIIPABJISIOTCA 10 3aMEYAHUIO
- BOITPOCHI H3JIararoTCs - oOyJaronuiics
CHCTEMATU3UPOBAHO U MOCIEI0BATENBHO; IOKa3bIBaACT [IOJIHOE
- MPOAEMOHCTPUPOBAHO 3HAHUENIPOrPAMMHOI0  MaTepuania,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM UJIOTIOJIHUTEIbHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y TI0KA3aTeJIbHBIN XapakTep; - JIaeT TIOJIHbIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUUECKUE BOIPOCH OMieTa
OCHOBHOM TpeOOBAaHUSM Ha OIEHKY «5», HO | H JIOTIOJTHUTETILHBIC BOIIPOCEHI,
«@», IIPU 3TOM UMEET OAUH U3 HEAOCTATKOB: JIOIyCKast HEKOTOPBIE HETOYHOCTH,
10-15 - a) B M3JI0KEHHH OMYIICHBI - TIPaBUIILHO
bamios HeOOJbIIMEe TPOOETBl, HE WCKa3WBIIUE | IPUMEHSET TEOPETHUECKHUE

COJIep)KaHuE OTBETA;
- 0) HMOmyIIeHbl OJWH — JIBA

MOJIOKEHHUS K OLEHKE MPaKTUYECKUX
CUTYallH;
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HEJ0YeTa TMPU OCBEIICHUU OCHOBHOTO
COJIEp’KaHUsl OTBETA, HWCIIPABJICHHBIE II0
3aMEUYaHHIO TPEIo1aBaTelIs;

B) JIONYIICHBI OIIMOKA WIH
0ojiee JBYX HEIOYETOB IPU OCBEIICHHUH
BTOPOCTETICHHBIX ~ BOIIPOCOB,  KOTOPBIE
JITKO  UCHPABIAIOTCA 10  3aMEYaHHIO
MpernoaaBaTens

JEMOHCTPUPYET
YpOBEHB OCBOCHHUS
u B EeJI0OM

OCBOEHHUE
MPeyCMOTPEHHBIX

XOPOIINH
Marepuaia
MOATBEPK1aeT
KOMIIETCHITHH,
IpOrpaMMon

«3»,
6-10 GamtoB

HETIOJTHO
HETIOCIIeI0BATEILHO
CoZiep)KaHuEe MaTepuana,
o01ee MOHUMAaHUE BOIIpOCa u
MIPOAEMOHCTPHUPOBAHBI yYMEHWUS,
JOCTAaTOYHBIE ISl JANbHEHIEr0 yCBOCHUS
Marepuana,

W
PacKpBITO
HO [I0Ka3aHO

YCBOEHBI OCHOBHBLIC
KaTeropuu IO pacCMaTpuBaeMOMYy H
JIOTIOJTHUTEIIbHBIM BOIIPOCAM;

WMEJNUCh 3aTPYJHECHUS WIH
JONYIIEHbl  OMMOKM B  ONpeAeNeHUN
MOHATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHU,
HCIIPABJICHHBIE rnocie HECKOJIBKHX
HABOJSIIUX BOIIPOCOB;

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

MPOJAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPHI

oOyJaromuiics
IIOKa3bIBaeT 3HaHHE OCHOBHOT'O
Mmarepuaia B o0beme,
HEOOXOJUMOM JUISl  IPEACTOALIEH
npodeccuoHaNbHON AEATEIBHOCTH;
npu  OTBETE  Ha
BOIPOCHI ouiera u
JONOJHUTEIbHBIE  BOMPOCHI  HE
JIOIyCKaeT TrpyObIXx oOmuOOK, HO
VICTIBITBIBACT 3aTpyIHEHUS B
II0CJIEI0BATEIBHOCTH ux
U3JI0KEHHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIIOCOOHOCTh
NPUMEHATh TEOPETHUUYECKUE 3HAHMS
JUTSt aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
- MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYyCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JIOITYCTUMOM YPOBHE

«2»
1-6 Gamna

HE  PacKpbITO  OCHOBHOE
coJiep;kaHue yyeOHOTo MaTepuana;
0OHapy)XEHO HE3HaHWE WIN
HeMOHUMaHue OoJbiell wiM Haubosee
BaYKHOW yacTH yueOHOT0 MaTepuaa;
JIOTYIIIEHBI OILIINOKH B
OIIpeAEIEHUN MIOHSATHH, npu
WCTIOJIb30BAaHUU TEPMHHOJIOTHH, KOTOPBIC
HE  MCIpaBlIEHBl  TOCIE€  HECKOJIbKUX
HABOJISIIIIUX BOIIPOCOB.

HE c(hOopMUPOBAHBI
KOMIIETEHIH, YMEHHS U HaBBIKH.

oOyJaromuiicss uMeer

CYLIECTBEHHbIE MPOOENbl B 3HAHUAX

OCHOBHOT'0 y4yeOHOro mMarepuaia 1o

JVCIIATUTHHE;

crocobeH
u

HE

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

HE MOJITBEPKIAET
OCBOCHHE KOMIIETCHITUH,
PEAYCMOTPEHHBIX MTPOTPaMMOi

JI1st oTIeHKH perieHws 3a1a9u

Hpene.ﬂ MJINTECJIBHOCTH KOHTPOJISA

30 MuH.
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Kpurepum onenku

— Obuto  copmymupoBaHO — YETKOE
pelieHre, IOCTPOSHHOE Ha CPAaBHUTEILHOW OLIEHKU
XapaKTePUCTUK Pa3HBIX TUIIOB JIAMIIOYEK;

- ObLTH MPOIEMOHCTPUPOBAHBI
aJICKBAaTHBIC aHATUTHIECKUE METOBI TIpU padoTe ¢
nHpOpMaLIUEi;

— OBUIM HWCTONB30BaHbl JOTIOTHUTEIbHBIC
HCTOYHUKHU MH(DOpMAIINH;

— BBIBOJABI OOOCHOBaHBI, apryMEHTEHI
BECOMBI;

—  cHeiaHel  COOCTBEHHBIC  BBIBOJIBI,
KOTOpbIe OTIMYAIOT JaHHOE PEUICHHE MO3TOBOTO
HITypMa OT APYTHX pelleHUH

IToka3zaTenn oueHKH

max 10 OaiutoB

«5», ecaiu (9 — 10) 6a10B

TIOJTHBIN, 000CHOBAHHBIH OTBET C
MIPUMEHEHUEM HEOOXOIUMBIX HCTOUHUKOB

«4», ecaiu (7 — 8) 6as10B

HENOJHBIA OTBET B 3aBHCUMOCTH OT
MPABUJIBHOCTH ¥ TIOJHOTHI OTBETA!

- He OBUIM BBIIIOJIHEHBI BCE HEOOXOIUMBIE
pacuersr;

- OBUIM TOJIyYeHBI HE TOYHBIC PE3yJIbaThl,
CTYJICHT HE MOXXET OJIHO3HAYHO OTBETUTh Ha
BOTIPOCHI

«3», ecau (5 — 6) 6as10B

HETIONTHBI  OTBET B 3aBHCHUMOCTH OT
MPaBHJIBLHOCTH U TTOJHOTHI OTBETA!

- He ObIM  TPOJIEMOHCTPHPOBAHBI
aJIeKBaTHBIC aHATMTUYECKUE METOABI Mpu padoTe ¢
nH(popMaInueii;

- He OBUIH cJIeNIlaHbl COOCTBEHHBIE BHIBOJIBL,
KOTOpbIE OTJIMYAIOT JaHHOE peLIeHHe 3aJaqH,
CTYJICHT HE ITOJIY4/JI IPAaBHIBHOTO OTBETA B 3aJ1a4e

Buabl CpeaCTB OLCHUBAHHUA, NPUMEHACMBLIX IIPU MPOBCACHUM HpOMe)KyTO‘-IHOﬁ

aTTeCTAalMi U HIKAJbI OHCHKH YPOBHSHA 3HaHI/II7[, yMeHI/Iﬁ H HABBIKOB IPX MX BBINMOJHCHUHA

VYeTHBIT onpoc
Ixana oueHKH YPOBHA 3HAHUIA, YMEHH M HABBIKOB NPHU YCTHOM OTBeTe

HKa

IToka3aTeiu onleHUBaHUS

one KpnTeplm OllcHUBaAHUusA
- MTOJTHO PacKpbITO
CoJiep)KaHUE MaTepuaa;
- MaTepua M3JI0KEH

rpaMOTHO, B OHpeHGHGHHOﬁ JIOTUYECKOM
IIOCICI0BATCIBbHOCTH,

- OO0yuarormuiicst
MOKa3hIBaCT BCECTOPOHHHE H
ryOOKHe 3HAHUS TPOTPAMMHOTO
Marepuana,

- 3HAaHHE OCHOBHON M

- MPOJAEMOHCTPUPOBAHO JOTIOJTHUTEIIBHOM JINTEPaTypPHl;
CHCTEMHOE " riry6okoe 3HaHUE - IOCJIEIOBATENIBHO |
MIPOrPaMMHOTO MaTepUaa; YEeTKO OTBEYAET HA BOMPOCHI Omiera

— TOYHO UCIIOJIE3Y€ETCs | M JOIOIHUTEIbHBIE BOIIPOCHI;
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«5»

TEPMUHOJIOTHUS;
MIOKa3aHO
WJUTFOCTPUPOBATH TEOPETHUYECKUE
MOJIOKEHUS KOHKPETHBIMU  IIPUMEpPaMH,
MIPUMEHATH UX B HOBOU CUTYallUH;
MIPOJIEMOHCTPUPOBAHO

paHee M3Yy4YEHHBIX
COMYTCTBYIOIINUX BOIIPOCOB,
chOPMUPOBAHHOCTh U YCTOWYUBOCTH
KOMIIETEHIINI, YMEHUN 1 HAaBBIKOB;
OTBET MPO3BYyYall
CaMOCTOATEIBHO, HaBOISITNX
BOIIPOCOB;

yMEHHE

YCBOEHHUE

oe3
- HPOJICMOHCTPUPOBAaHA
CIIOCOOHOCTh ~ TBOPYECKH  TNPUMEHATH
3HAHUE TEOpUH K PELICHHIO
npodecCHOHANTBHBIX 3a]1a4;
MPOJIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOW YyueOHOIl M Hay4dHOM
JUTEPATYPHI;

YBEPEHHO
OpUEHTHpPYETCS B  MPOOIEMHBIX
CUTYaIUsX;
- JEMOHCTPHUPYET
CIOCOOHOCTh MPUMEHSTh
TEOPETUYECKHE 3HAHMSI JUIsS aHaIn3a
MMPAKTUYCCKUX CHTyaHI/Iﬁ, JcJ1aTb
IPaBUIbHBIE BBIBOJBI, MPOSBISET
TBOPYECKHUE CIOCOOHOCTH B
MOHUMAaHUH, U3II0KEHUU u
HUCIIOJIB30BAHUU mporpaMMHOro
MaTepuana;
— MOJITBEPKIACT
IIOJIJHO€ OCBOCHHE KOMIICTCHIIHIA,
IPeyCMOTPEHHBIX TPOrPaMMOii

«“»

— JOMyYIIEHbl OJHA — JIBE
HETOYHOCTHU npu OCBEUICHUU
BTOPOCTETICHHBIX  BOIPOCOB,  KOTOPHIC
WCIIPABIISIOTCS 10 3aMEYaHUIO
- BOIIPOCHI M3J1araroTcs - oOyuatroruiics
CUCTEMATU3UPOBAHO U MOCIIE0BATENBHO; MOKAa3bIBAET MOJHOE 3HAHUE
- MPOJIEMOHCTPUPOBAHO - IPOrpaMMHOTO
YMEHHE aHaJIM3UpPOBaTh MaTepual, OJIHAKO | MaTepuasia, OCHOBHOH U
HE BCE BBIBOJIbI HOCST apryMEHTUPOBAHHBIN - JIOTIOTHATEITHHOU

Y I0KA3aTEeJIbHBIN XapaKkTep;
MPOJIEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOMW JIUTEPATYPHI.

OTBET  yJIOBIETBOPSIET B
OCHOBHOM TpeOOBAaHUSM Ha OLIEHKY «5», HO
MIPU 3TOM UMEET OJUH U3 HEJOCTATKOB:

a) B M3JI0KEHUH JOIYIICHBI
HeOoypIme TpoOebl, HE HWCKA3WUBIIHE
coJiepKaHuE OTBETA;

JUTEPaTYpBI;
- JIa€T TIOJHBIE OTBETHI
Ha TEOpPETUYECKHE BONPOCHI Oumiera
U JIONOJHUTEIBHBIE  BOIPOCHI,
JIOTTyCKasi HEKOTOPbIe HETOYHOCTH;
MIPaBUIIbHO
MIPUMEHSIET TEOPETUUECKHE
MIOJIOKEHUS K OIIEHKE MPaKTHYECKUX

CUTYaLNl;

- 0) momylieHsl OJWH — JBa - JI€MOHCTPHUPYET
He/JoYeTa TMPH  OCBEIIEHHH OCHOBHOTO | XOpOIIWH  ypOBEHB OCBOCHHS
COJiepKaHUsl OTBETa, HCIpABJICHHBIE [0 | MaTepuana u B LEJIOM
3aMEUYaHMIO IPEToAaBaTes; MOJTBEPKAALT OCBOCHHE

- B) JONYINEHHI OINMOKA WM | KOMIIETEHIMH, IPeIyCMOTPEHHBIX
Oonee IBYX HEIOYETOB MPH OCBELICHHH | IPOrPaMMOK
BTOPOCTENECHHBIX  BOIIPOCOB,  KOTOPBIE
JIETKO  UCHPABISIIOTCA 10  3aMEYaHHUIO
IpenoaaBaTesns

— HEMNOJIHO WIH — o0yyaromuics
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HEIIOCIEI0BATEIILHO PacKpeITO | MOKa3bIBAET 3HAHNE OCHOBHOI'O
COJIepKaHuEe Marepuaia, HO I10Ka3aHO — MaTepuana B o0beMme,
ob1ee IIOHUMAaHUe BOIIpoca A | HEOOXOOUMOM  JJIA npencmﬂmeﬁ
IIPOJIEMOHCTPUPOBAHbI YMEHHUS, | Tpo(eCCUOHAIBHOM JIESTENbHOCTH;
JIOCTaTOYHbIE UL JAJIBHEUIIET0 YCBOCHUS — pu OTBETE Ha
MaTepHana; BOIIPOCHI Ounera u

- YCBOCHBI OCHOBHBIC | 1OIMOJHUTEIbHBIE BOIIPOCHI HE

KaTeropud IO  paccMaTpUBAEMOMY W
JIOTIOJIHUTEIBHBIM BOIIPOCAM;

- UMENNCh 3aTpyJHEHUs WIn
JONYILEHbl  OMMOKM B  OINpeAciIeHUN
MIOHATUM, HCIOJB30BAaHUU TEPMUHOJIOTHUH,
«3 | ycrpasieHHbIC nocie HECKOJIbKUX
HaBOJSILUX BOIIPOCOB;

- IIPM  HENOJIHOM  3HAHUU
TEOPETUYECKOr0  MaTepuana  BbIABIICHA
HEJ0CTaTOYHAas c(OpPMHPOBAHHOCTh
KOMIIETEHIIMM, yMEHMHM W  HAaBBIKOB,
CTYIEHT HE MOXET IPUMEHUTb TEOPHUIO B
HOBOH CUTYallNH;

- MIPOJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATypPHI

JOTyCKaeT TpyObIX OIIMOOK, HO
WCIIBITHIBACT 3aTpyIHEHUS B
MOCTIEI0BATEIBHOCTH ux
U3JI0KEHUS;

- HE B IIOJHOM Mepe
JEMOHCTPHUPYET CIOCOOHOCTH
NPUMCHSATh TEOPETUYCCKUE 3HAHUS
TUTST aHaim3a MPAKTHYECKHUX
CUTYaLHi;

- MIOJITBEPIKIACT
OCBOEHHE KOMIIETEHITHH,
PEyCMOTPEHHBIX MPOrpaMMOi Ha
MUHUMAJIBHO JI0ITyCTUMOM YPOBHE

— HE  PpacKpbITO  OCHOBHOE
coJiep;kaHue y4eOHOTro MaTepuana;

- 0OHapy)KEHO HE3HaHUE WU
HeroHUMaHue OoJbiell wiM Haubosee
BaYKHOW yacTH yueOHOro MaTepuara;

- JIOTYIIIEHbI OIIMOKHU B
«2» | OTIpeNeIIeHUuH TTOHSITHM, npu
UCTOJb30BAHUU TEPMHHOJIOTUH, KOTOpHIE
HE  WCIpaBIEHBl  TIOCIE€  HECKOJIBKUX
HaBOJISIINX BOIIPOCOB.

- HE c(OpMHPOBAHBI
KOMIICTEHIIIH, YMEHHS 1 HAaBBIKH.

— oOyJaromuiicss uMeer
CYLIECTBEHHbIE MPOOENbl B 3HAHUAX
OCHOBHOI'0 y4yeOHOro marepuaia 1o
JVCIIATUTHHE;

- HE crioco0eH
apryMeHTHPOBAHO u
MOCTIeIOBATEeIbHO ~ €r0  M3J1ararb,
JIONycKaeT TrpyOble OMMUOKM B
OTBETaX, HEMPABUIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI 158007
3aTPYIHSIETCS C OTBETOM;

- HE MOATBEPKIAET
OCBOCHHE KOMIIETEHITUH,

MIPEAYCMOTPEHHBIX ITPOrpamMMoit

Pemenue 3agau
Illkana oOmEeHKH YPOBHSI 3HAHMH, YMeHMHA WH
(cUTyallMOHHBIX 32/124)

HAaBBIKOB IIpU PEIICHUU KelicoB

Ipenen 30 mMuH.
NJUTETbHOCTH
KOHTPOJIs

Kpurepun — ObUIO CHOPMYIHUPOBAHO W TPOAHANMUZUPOBAHO OOIBIIUHCTBO
OLlEHKH mpo0iieM, 3aJI0KEHHBIX B Keiice (3amade);

npu pabote ¢ nHopManuei;

— ObLIH MPOACMOHCTPHUPOBAHBI aICKBATHBIC AHAJUTUYCCKUC MCTObI

— OBIIM MCIOJIB30BaHBI JOITIOJTHUTCIIbHBIC HWCTOYHHKHU I/IHCI)OpMaI_II/II/I
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IUISL peIeHus Keca(3amaumn);

— OBUTH BBITIOTHEHBI BCe HEOOXOAMMBIE PacueThl;

— TOATOTOBJICHHBIE B  XOJAC pelUICHHS Keiica
COOTBETCTBYIOT TPESOOBAHUSAM K HUM IO CMBICITY U COJICPIKAHHIO;

— BBIBOJBI 00OCHOBAHBI, apT'YMEHTHI BECOMBI,

— caenmaHbl COOCTBEHHBIC BBIBOJABI, KOTOPHIC OTJIMYAOT JaHHOE
pelIeHue Kelca OT JPYTUX PEeIeHUH

AOKYMCHTBI

IToka3aTenn
OLIEHKH

Max 10 oayuioB

«5», ecam (9 —

10) 6a10B

IIOJTHBIH,
HCTOYHHKOB

00OCHOBAHHEI OTBET C NPUMCHCHUEM HGO6XOI[I/IMI)IX

«4», ecam (7 —

8) 6amnoB

HETIOJIHBIA OTBET B 3aBUCHMOCTH OT MPABHIBHOCTH M MTOJTHOTHI OTBETA!

- HC 6I)IJII/I BBIIIOJIHCHBI BCE HCO6XOI[I/IMI)IC PacyCThI;

- He OBUIO CHOPMYJIMPOBAHO M TPOAHATH3UPOBAHO OOJBITUHCTBO
Mpo0IIeM, 3I0KEHHBIX B Keiice;

«3», ecam (5 —

6) 6as10B

HEMOJHBINA OTBET B 3aBUCUMOCTH OT MPABUIIBHOCTH U MOJTHOTHI OTBETA!

- He OBUIM NPOJEMOHCTPHUPOBAHBI AaJCKBAaTHbIC AHATUTHUYECKHE
METOJIBI TIpH paboTe ¢ nHpopMarmei;

- He ObUIM TMOJTOTOBJIICHHBIE B XOJE PEUICHUS Keiica JOKYMEHTHI,
KOTOpBIE COOTBETCTBYIOT TPEOOBaHMSIM K HUM IO CMBICITY U COJICPYKAHHUIO;

- He ObUIM cje’aHbl COOCTBEHHBIE BBIBOJBI, KOTOPbHIE OTJIMYAIOT
JIAHHOE pElIEHUE Kelca OT JPYruX PELICHUM

7.3. TunoBbie KOHTPOJIbHBIC 3aJaHUSI MM HHbIC MaTepHAJbl, HCOOXOAUMBIE IJIsi OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XapaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUsI KOMIIETCHIIUI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrpaMMBbl.

% o | Pasnem nucummimmHsL,
o B obecrieynBaromInit B TpebGoBaHUs K BEITIOJHEHUIO
Z5 U1 ¥ cofepikaHue KOHTPOIHHOTO
o 2 (hopmupoBanue sanams KOHTPOJBHOTO 3aIaHUSI U CPOKAM
S 8 | KommereHUuH (Wiu ee clauun
= 4acTy)
1. Teoperuxo- Pabora onienuBaetcs no 10-u 6anpHOM
5 METOJI0JIOTHYECKUE TpeHUHT onpe/iesieHNs] Harpy30K Ha CHCTEME B 3aBUCHMOCTH OT TTOJIHOTHI U
OCHOBBI pecypcel TOYHOCTH PELICHUS] TPEHHHIOBOTO
pecypcocOepexeHus 3a/IaHUS
1. Teoperuko- Pabora oniernBaercs mo 10-u 6abHOM
7 METOJI0JIOTHYECKUE [MpakTUyeckas 3aja4a Mo OLeHKe CHCTEME B 3aBUCHMOCTH OT TTOJIHOTHI 1
OCHOBBI pecypcoB U Mep pecypcocOepeKeHust TOYHOCTH PELICHUSI HHANBHY aTbHON
pecypcocOepekeHust 3a1a4
2. HopmatusHO-
NPaBOBBIE OCHOBBI
pecypcocOepekeHus
3. PecypcocOepexenune . Pabota oneruBaercs o 10-u 6anpHOM
NPUPOJHBIX PECYPCOB Keticei 1o omrmimusaiH CHCTEME B 3aBUCHMOCTH OT ITOJIHOTHI 1
11 3(h(HEKTUBHOCTH U 3KOJIOTHIYHOCTH

4. PecypcocbepexeHne
00IIIeCTBEHHBIX
pecypcoB

5. Pecypcocbepexxenue
MPOCTPAHCTBEHHBIX

pecypcocOepexeHus

TOYHOCTH PELICHUS] HHIAUBHY aTbHON
3a1a4
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pecypcos
6. DHeprocoepexeHne
B IpOeCCHOHATBHOM
" OBITOBOM
JEATEIBHOCTH.
MeTtoabr
JHEProcOepeIKeHHS U PesynbTats! ouenuBatores mo 10-u
Konnoksuym no teme o
9HeprodpGeKTUBHOCTH 0aJbHOM cHCTEME B 3aBUCHMOCTH OT
15 o 9HEeprocoOepexeHUe 1
B TYPUCTCKOU MOJIHOTBI M TOYHOCTH PEIICHHS
9HEPro3PpPeKTUBHOCTH N
WH]TyCTPUH WHIIMBHIYaJIbHOM 33124
7.
Pecypcocbeperatomiee
MPOEKTHPOBAHHE B
TypHu3Me. YTIpaBJieHue
pecypcocOepesKeHueEM
Pabora onenuBaeTcs no 25 GajabpHON
KomOuHnpoBaHHast KOHTPOJIbHAS: 2 CUCTEME B 3aBUCUMOCTH OT
17 Bce Gioku MHCBMEHHBIX BOIIpOCca U perieHue | IIPaBWIBHOCTH, IIOJIHOTHI U TOYHOCTH
CUTYaIlMOHHOW OLICHOYHOH 3aJauH. OTBETOB.

TecTOBBIE 3a1JaHUSA

Heo0xoaumo BbIOpPAaTh BCe NPaBUJIbHbIEC OTBETHI:

Bonpoc Ne 1
C kakoro MOMeHTa Ha TeppuTOpuH Poccru MokeT ObITh BBE/ICH 3alpeT 000pOTa JIaMIl
HaKaJIUBaHUS MOIITHOCTBIO
75 BT n BbIIIE?
a) C 1 suBaps 2011 roga
b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 rona
Bomnpoc Ne 2
KBUBaJICHT JaMIIbI HaKaJuBaHus 75 BT - 5T0 KOMITakTHAs TFOMUHUCIICHTHAS JIaMIIa...
a) 7Br
b) 15Br
¢) 20Br
d) 45Br
Bonpoc Ne 3

C 1e1b10 5KOHOMHH 3JIEKTPOIHEPTUH, XOJIOIUIBHUK HYXKHO...
a) CraBuTh BO3JIe ra30BOM IUIMTHI HJIH BO3JIe OaTapen

b) He pasmopaxuBaTh
¢) CraBuTh B XOJOIHOE MECTO
d) MHcnons30BaTh ISl 3aMOPAKUBAHUS TEIUIBIX, HEOCTHIBIIMX MTPOITYKTOB
Bomnpoc Ne 4
KT0 nomkeH npeaoxxuTh )KUibliaM MHOTOKBAPTUPHBIX JOMOB [IEPEYEHb MEPOIIPUATHN 110

3HEprocOepexeHno?
a) U PecypcocHabskarolme opranu3aiuu, 1 yrpasisiolne KOMIaHuH
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b) TOJIBKO Pecypcocnabxkaromne opraHu3aiun

¢) TOJIBKO Ynpassitolie KOMIaHHH

d) Kublbl JOJDKHBI CaMU IPEUIOKUTH TIEpeYeHb MeponpusThii PecypcocHabkarommm

OpraHM3aIMsIM U Y IPABJISIOIIAM KOMIIaHUSIM

Bomnpoc Ne 5
Kakum gucrnnesm v TUIaM TeJIeBU30pOB CTOUT OTAAaBaTh MPEANOUYTCHUE C TOUKU 3PEHUS
sHEprocoepekeHus?

a) C 2IeKTPOHHO-ITyUYeBO# TPyOKOH

b) C xuakokpuCTAIIIMYECKUM JUCIIIICEM

c) C mia3MeHHBIM YKpaHOM

d) Bce Tpu THIA IPAKTHIECKH SKBHBAJICHTHBI 110 MOIITHOCTH

Bomnpoc Ne 6
3amenus gamny 100 BT Ha KOMIIaKTHYIO JIFOMUHUCLIEHTHYIO 25 BT, Ipu BKIIOYEHUH B CPETHEM
Ha 3 yaca B JIeHb, T'0/10Basi 5KOHOMUS COCTABMT...

a) 50 kBr.u.

b) 750 kBr.u.
C) 25«kBr.u.
d) 82 kBr.u.
Bomnpoc Ne 7
Koraa Ha KOMIBIOTEpHOM M OPTTEXHUKE JTODKHBI HAYaTh MyOIMKOBATh KJIacce

sHeprodhdexTuBHOCTH?
a) C 1 suBaps 2010 roga

b) C 1 urons 2010 rozma

c) C 1 suBaps 2011 roga

d) C 1 suBaps 2012 roga
Bonpoc Ne 8

Ha snekTporuinte 5KOHOMHEE MPUMEHSTh MTOCYY...
a) C pOBHBIM JHOM U MPO3PAYHOMN KPBILIKO#

b) C BBIMyKIJIBIM THOM M HEMIPO3PAYHOH KPBIIIKOH
€) C BOTHYTBIM JJHOM M MPO3PAYHON KPBIIIKON
d) C TONCTBIM JHOM M HETIPO3PAYHOIl KPBIIIKON

Bomnpoc Ne 9
Korna Ha ObITOBOI TeXHUKE (KpOME KOMITBIOTEPHOI U OPI'TEXHUKH), B COOTBETCTBUH C 3aKOHOM
"O06 sHeprocOepexeHun", TOJMKHBI Ha4aTh MyOIMKOBaTh Ki1acc s3HeproddGekTuBHOCTH?

a) C 1 suBaps 2010 roga

b) C 1 sauBaps 2011 roga
c) C 1 suBaps 2012 roga
d) C 1 urons 2010 rozma

Bonpoc Ne 10
Jlns yMeHbIIeHHsI TOTPEOICHNUS 3JIEKTPOIHEPTHH TEJIEBU30POM I MOHUTOPOM....
a) HyXHO yCTaHOBHUTB €ro Tak, YTOOBI CBET Majai Ha SKpaH

b) HyXHO yCTaHOBUTB peryIrpOBKY SPKOCTH Ha MAKCHMYM
C) HyXHO yCTaHOBHTH €ro B TEMHBIH YTojl, 4TOOBI CBET HE MaJiall Ha YKPaH
d) HyXHO MOCTaBUTH €ro B TEIIOE MECTO, OIKe K OaTtapee OTOIUICHHS
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Bonpoc Ne 11
C Kakoro MOMEHTa Ha TeppuTOpuH Poccuu 3ampernaercss 000pOT JIaMIT HaKaTMBaHUS
moInHocTeo 100 BT u BeIIIE?

a) C 1 suBaps 2010 roga

b) C 1 sauBapsa 2011 roga
c) C 1 suBaps 2012 roga
d) C 1 saBaps 2013 roma

Bomnpoc Ne 12
TexHuKa B pexxuMe 0kuJaHus (¢ "KpacHbIM riiaskom")...
a) IloTpebisieT sHEPrHi0 OaTapeeK TUCTAHIIHOHHOTO MyJIbTa YIPABICHUS

b) TenepupyeT HaKOMICHHYIO B IPHOOPE SHEPTHIO B CETh
c) TlorpebisieT SHEPTHUIO U3 CETH
d) Co3smaer moMexu B CETH

Bomnpoc Ne 13
C kaxoro MomeHTa Ha TeppuTopuu Poccuu MokeT ObITh BBE/IEH 3alIpeT 000pOTa JIaMIl
HaKaJIMBaHUS MOIIHOCTBIO 25 BT u BhIIIE?

a) C 1 suBaps 2011 roga

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

Bonpoc Ne 14
Haubonee r3¢ekTHBHO pacxoayeT 3JIeKTPOIHEPTHIO YTIOT, KOTOPBHIHA...
a) Mcnoap3yeTcst T TIaXKH HEOOBIINX TOPITHA OeTbst

b) He BoikIrOUaeTCs KaXIbIi pa3, KOraa rIasmii oTBiaekaeTcs Ha 10 MUHYT
C) BxitoueH Ha MOJHYI MOIIHOCTh
d) Tnamur yBrnaxHeHHOE Oelbe

Bomnpoc Ne 15
3apsiiHbIe yCTPOHCTBA HOYTOYKOB U COTOBBIX TEJIE()OHOB...
a) HyXHO OCTaBIIATE B PO3ETKE, AaXKe eCli Tejae(OH WiId HOYTOYK He 3apshKaeTcs

b) HyxHO BBIHEMATbh M3 PO3ETKH, KaK TOJBKO 3apsIHiIH Telne(OH HiIH HOYTOYK
C) Henp3s BKIIOYATH HAPATIISIBHO C YTIOTOM
d) Henp3s BKIIOYATH MAPALIETBHO C MBLUIECOCOM

Bonpoc Ne 16
B yem usmepsieTcs MOIIHOCTD 3JEKTPHUUECKOro nprudopa?
a) B xunoBarr-yacax

b) B Barrax mim kuimoBaTTax
C) B ammepax wix MIJUTHAMIIEpax
d) B BombpTax

Bonpoc Ne 17
120 Barr - 370...
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PryTaC

TYPU3MA 1 CEPBVICA» Aucm 44 uz 102

a) 12 xmoBaTT-4acoB
b) 0,12 kunosart

¢) 1,2 xunoBarr

d) 1200 kmmoBaTT-4acOB

Bomnpoc Ne 18
Jlo kakoii maThl COOCTBEHHUKH MHOTOKBAPTHPHBIX JIOMOB JIOJDKHBI 00ECIIEYUTh UX
WHIUBUIYAJIbHBIMU U KOJUICKTUBHBIMH MTPUOOpaMu yuera?

a) Jo 1 uronsa 2010 roxa

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

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

a) Kpacubim

b) Morommmes

¢) CsermsiM

d) 3enensiM

Bonpoc Ne 20
Ecnu nmpubop norpedinsier 50 Bt u paboTaet 3 yaca kaxabli AeHb, TO 3a Mecsll (30 nHel) oH
NOTpeOuT...

a) 150Br

b) 4,5 xunosarr-yaca

¢) 150 xkumoBaTT-4acoB
d) 500 Bt

Bonpoc Ne 21
Howmep u nara 3axona "O06 sHeprocOepekeHNH 1 O TOBBIILIEHUH SHEPreTHUECKOi

s¢pexTuBHOCTH"
a) Ne2ll or 12 utons 2008 rona

b) Ne 663 ot 15 mas 2005 roxa
c) Ne261 ot 23 Hos0ps 2009 rona
d) Ne 163 ot 1 mroms 2010 roma

Bomnpoc Ne 22
Hcnonb30BaHue HACTOIBHBIX JIaMIl, Opa U TOPIIEPOB, C TOUKH 3PEHHSI SHEProCOEPEIKEHUS. ..
a) He pexomeHnmyercs, T.K. YBEIMIUBAET MOTPEOIIEHUE DIIEKTPOIHEPTHH

b) He pexomenmyercs, T.K. CO3Ma€T TOIBKO MECTHOE OCBEIECHHE

C) Pexomenayercs, T.K. IO3BOJISIET PEXKE BKIFOUYATH JIFOCTPY WITH BKJIFOYATh JIFOCTPY MEHBIIICH
MOIITHOCTH

d) He umeer 3HaueHus

Bomnpoc Ne 23
C 1enbo dKOHOMUU IIEKTPOIHEPTUH, ITCKTPOYANHHUK HYKHO...
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a) Pexe 4yHCTUTH OT HAKUIIN

b) Hcnonb3oBath ¢ BOIONPOBOIHOI, HEDUIBTPOBAHHOW BOIOM

C) 3anuBaTh BOJOH HA TPETh, €CIIM COOMPACTECH BHITUTH OJIHY YAILKY
d) TlokymaTh Kak MOKHO OOJIbIIIEH MOITHOCTH U 0ObeMa

Bomnpoc Ne 24
DnexTpooborpeBaresb CO BCTPOSHHBIM BEHTWISITOPOM IO CPABHEHUIO C MOJIENbIO 0e3
BEHTWJIATOPA. ..

a) Memnee 3pheKTHBEH, T.K. paCXOAyET JIEKTPOIHEPTHIO HE CTOJIBKO Ha 000TPEB, CKOIBKO Ha

paboTy BEeHTHIIATOpA

b) Bonee adhdhexTrBEH, T.K. MO3BOJIAET OBICTPO PACTIPEACTUTH TEIIBIA BO3MYX MO0 KOMHATE U
CHHM3HTH BpeMsi paboThI (M MOTPEOIIEMYIO DHEPTHIO)

€) OnunHakoBO 3G (EKTHBEH, T.K. JIEKTPOIHEPTHUsI Ha TIPUBOJ BEHTIIATOPA TOXE MTPEBPAIIACTCS B
TETJI0

d) HeaddexTusen, T.K. BBIAYBaeT TEILIbIA BO3IYX U3 KBAPTHPBI

Bomnpoc Ne 25
Korna BkitoueH KOHAULIMOHED, C LIeJIbI0 MUHUMU3ALUU TOTPEOICHUS IIEKTPOIHEPTHUM. ..
a) HyxHo 3aKpbIBaTh OKHA U IBEPU

b) HyXHO OTKpPBITH IBEPH, HO 3aKPHITh OKHA
C) HyKHO OTKpPBITH OKHA, HO 3aKPBITh JIBEPH
d) HyXHO OTKPBITh OKHA U [BEPH

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

a) 73 pyos

b) 730 pyGieit

c) 200 pyGueit

d) 2000 pybueit

Bomnpoc Ne 27
YroObl HACTPOUTH Ha KOMITBIOTEPE PEKUM SHEProcOEPEKEHUS, HYKHO...
a) [Ilepeiitu B [laHesnp YrpasieHus, 3Ha40K "deKTponuTanue”

b) CHaTb KpBIIIKY, OTPEryIMPOBATh HACTPOUKH CUCTEMHOM IIIaThI
C) CHSATPH KpPBILIKY, OTPETYJIMPOBATh HACTPOMKHU OJIOKA MUTaHUS
d) Ilepeiitu B MEHIO, BRIOpATh HACTPONKY PEKUMa SHEProcOepexkeHus: 0QUCHBIX IPOrpaMM

Bomnpoc Ne 28
Bri6upast Mexy ra3oBoil (Mpy HATUYUH [IEHTPATU30BAHHOTO Fra30CHA0KEHHS) U
ANIEKTPUYECKON TUIUTOM. .

a) HeoOxomumo BEIOHpATh JIEKTPOILIUTY - OHa IKOHOMHEE

b) Heobxomnmo BEIGHpATH Ta30BYIO IUINTY - Ta3 000MIETCS JEIIEBIIe

€) Heob0xoaumo BEIOMpPATH Ta30BYI0, €CIIM HET CYETUYMKA HA ra3, HHAYE - SJIEKTPUICCKYIO

d) Heo0x0auMOo BBIOUPATH IMEKTPUUCCKYIO, €CITU €CTh CUSTUHK HA DIICKTPOIHEPTHIO, HHAYC -
ra3oByI0
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PryTaC

TYPU3MA 1 CEPBVICA»

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PI'YTHUC

Aucm 46 uz 102

Koutrou k Tectam:

Ne
TECTOBOIO 3aaHHs

Ne nipaBHIIBHOTO
oTBeTa

Ne
TECTOBOIO 3aaHus

Ne npaBusIbHOTO
oTBeTa

Ne
TECTOBOTO 3a1aHUs

No TIPAaBUJIBHOT'O OTBETa

Bonpoc Ne 29

Kak o6o03Hauarotcs kinaccel 3HEProdhhexTuBHOCTH?
a) Hudpamu L, I1, IIT u 1.1. - oT Gosee 3 dekTUBHOrO K MeHee P HeKTHBHOMY

b) byksamu A, B, C u 1.11. - oT 6osee s pekTuBHOro K MeHee 3H(HeKTUBHOMY

C) 3uakamu ++, +, -, -- ¥ T.J1. - OT Oosiee 3pdhexkTHBHOTO K MeHEee IPPEKTUBHOMY
d) 3nakamu E100, ES0, E25 u T.1. - oT Goee a¢pekTuBHOrO K MeHee 3hheKTHBHOMY

Bonpoc Ne 30

Tapud nist HaceneHus B ONFKANIIIIE TOJIBL. .
a) byxmer cHmKkaThCs

b) Ocranercs Ha npexHEM YpOBHE

C) Byner pacTu mprUMEpHO HA BETHMYMHY HHQIISAIHH

d) Byzmer pacTu onepexarouuMy HHOIAIMIO TEMIIAME
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PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

oy TYPU3MA 1 CEPBVICA» Aucm 47 us 102
a) a) a)
b) b) X b)
1 3 y 11 A 21 9 -
d) d) d)
a) a) a)
b) X b) b)
2 ©) v c) x 2 ©) s
d) d) d)
a) a) a)
b) b) b)
3 3 - 13 3 23 o Z
d) d) X d)
a) X a) a)
b) b) b
4 3 14 B 24 9
d) d) x d)
a) a) a) x
b) x b) x b)
5 3 15 5 2 3
d) d) d)
a) a) a = x
b) b) x b)
6 5 16 ) 26 9
d) x d) d)
a) a) a) X
b) b) x b)
7 B) 17 ) 27 o)
d) X d) d)
) ) D
b) x
8 5 18 ) ” 28 B)
d) X d) d)
3 D D
x b) o
9 5 19 ) ” 29 9
d) d) d)
a) 2) 2)
b) b) x b)
10 2 . 20 5 30 3
d) d) d

NP

No ko

10.
11.

KoHTpoJsibHBIE BONIPOCHI K MPOMEKYTOYHOM aTTEeCTALMHU

OcHOBHBIE OHATHUS IO SHEPTOCOEPEIKEHUIO

TpanuioHHas PHEPreTHKA U €€ XapaKTepUCTHKA

HerpaaunmonHass sHepreTuka M ee xapakTepucTuka. [Ipyrue BuAbl HETPAIULMOHHOU
DHEPreTUKHU

HetpanunmonHas sHepreTHKa U CTPOUTEIHCTBO

[lepcieKTHBEI pa3BUTHSI MUPOBOM SHEPTETUKH.

MupoBO#i OTBIT SHEPTOCOEPEIKECHHUS.

OmnpitT sHEprocOeperarornieit monmutuku B CIIA, SAnonun, Jlanuu.

[TousTne “sHeprusa’”, BUABI SHEPTHUHM. 3aKOH COXpaHeHUs dHeprun. OrnpeneneHue
sHepruu. Mctounuku sHepruu. Buabl sHepruu (¢ mpuMepamn).

Buner TomnmBa. VYcnoBHoe TomnuBo. Kiaccudukamus BHIOB TOIUIMBA IO HX
arperaTHoMy cocTosiHuI0. IIpuMepsl pa3nuuHbIX BUAOB TOIUINBA.

[lepBuunsble 3HEpreTRUecKue pecypcsl. Onpenenenue, IpuMepBhl.

BropuuHnble sHepreTuueckue pecypcesl. OnpeneseHue, npuMepsl.

CoBpemeHHast 3Hepretuka. OHepretuka Poccuu. Yrto Takoe »HepreTuka’ YpOBHH
noTpebaeHus sHeprun B Poccuu. [IpoOGaeMbl COBpeMEHHON YHEPTEeTUKH.
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PryTaC

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

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

12

13

14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

25.
26.

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

35.
36.

37.

38

. TpanunuonHass sHepreTuka. Bumbl TpaaunuoHHON SHepreThku (¢ mpumepamu). ADC,
TOC, I'DC. Hammume 3C B Poccum, 00eCne4eHHOCTh JHEPrUeii COOCTBEHHBIMH
TPaZULIHOHHBIMU UCTOYHUKAMHU.

. Herpagunuonnas sHepreruka. Buapl HeTpaguIMOHHON SHEpreTMKu (C HpUMEpaMmu).

ObecneuenHocTh Poccuu sHeprueit cOOCTBEHHBIMU HETPAIULIMOHHBIMU HCTOYHUKAMHU.

Pacnpenenenue snepruu. dnexrpocetu (JIDII) u termnocetu, ux BUJIBI.

[Torpebnenue sneprun. IloTpeduTenu 3MeKTpOIHEPTUN U TEIUIO3HEPTUHU.

@opmbl yuéra pacxoga sHepruu. OcHoBHble (opmbl yuéra sHepruu (C HOMOIIBIO

KHWIIoB, pacy€THbIi METO/I, ONBITHO-PACYETHBIN c110c00). [Ipumepsl.

HanéxHocTts B sHepreTHke U KayecTBO 3Hepruu. lloHAaTHe HanEéXHOCTU B SHEPreTHKE.

KauecTBO 2JIeKTpUYECKON U TEIIOBOM HEPTUU.

Hopmel pacxonma sHeprum. Ilepeuncinuth cymectByrome B Poccun HOpMBI pacxona

SHEepruu (BoJoCcHaOXKEeHHE, dJEKTPpUIECcKas SHEPIus U T.11.).

OcHoBHbI€ HanpaBieHUs 3Heprocoepexenus (Ha npoussozcTse, B JKKX, B AIIK).

OKOHOMUS 3HEPruM B ObITy. DHeprocOepexeHue B OTONUTEIbHbIN nepuos. OCHOBHBIE

PEKOMEHIALINHU 110 SKOHOMMHU Pa3INYHbIX BUJOB SHEPTUU B OBITY.

OKOHOMUKa U 3HeprocoepekeHne. CBA3b 3KOHOMHUKHU C 3HeprocoepexxeHueM. Llensl u

Tapu@bl Ha DdHepreTuyeckue yciayru. DPopmbpl (PUHAHCHPOBAHMSI TPOEKTOB I10

9HEProcOepeKEHUIO.

OHepreTu4eckuil  MEHEIXKMEHT. DHEpPreTUYecKuid  ayauT. PacKkpbITh  MOHATHS

MEHEDKMEHT U ayJIUT, UX LeJIU U 3a]1a4i, CTaJuU (3Talbl) IPOBEICHHUS.

OneiT 3HeprocoepexxeHust 3a pybexxoM. Ha mnpumepe HECKONBKMX CTpaH IOKa3aTh

CYIIECTBYIOIIME 3apyOeKHbIE TEXHOJIOTMHM U CHOCOOBI SKOHOMHUHM JHEPIUU WM €€

MOJIyYEHUs AIbTEPHATUBHBIMU METOaMH.

[TepcrieKTHBBI pa3BUTHSI MUPOBOIl PHEPrETUKHU. YKa3aTh OCHOBHBIE MUPOBBIE TEHICHIINH

B DHEPIreTHKE, IPUOPUTETHI OJJHUX BUJIOB SHEPTUN HAJ IPYTHUMH.

Oxonorus u 3Hepretuka. Ilpeamer u 3anaun s3xonoruu. CBsA3b KOJIOTHUHU C YHEPTETUKOM.

HopmaTtuBHOo-3akoHOMaTENBbHAS 6a3a sHEprocoepexenus B bemapycu. 'ocynapcTBeHHoe

ynpaBieHue B sHeprocOepexenun. Koucturyuus benapycu, 3akon Pb 706

sHeprocoepexennn” U uHsle HIIA, perynupyromue npousBOACTBO, paclpesieieHue U

noTpeOeHne SHEePruH.

OcHoBHbIE TIOKa3aTenu dQPEKTUBHOCTUA UCIIOIB30BAHUS YHEPTUU M DHEProcOepeKEHUsI.

CranpapTusanus 3HeprornoTpedaeHus — 6a3za s3HeprocoepekeHus
DHeproOajgaHC U €T0 BUIBI.

DKooruyeckre mpoodaeMbl SHEPreTUKH. B3anMOCBA3b SKOJIOTHU U SHEProCOepeKEHHUSL.

MupoBoii sHepreTuueckuii 6ananc (3HeproOataHchl pa3IMYHbIX CTpaH). TeHAEHUIUU ero

W3MEHEHUS.

DHepreTudeckuii 6amanc Poccun (ee oTieTbHBIX PETHOHOB).

3aKOHOATEIBCTBO B 00JIACTH IHEProcOepexeHns B 3apyOeKHBIX CTpaHaX.

Tapuds! Ha oT/IENbHBIE BUIBI JHEPIE€TUYECKUX PECYPCOB, AMHAMHUKA U MEPCIIEKTUBBI UX

U3MEHEeHHUS (/17151 TPOMBILUIEHHBIX MPEeaNpUsATHA, 17151 00bekToB KKX).

[TpyunHBl 3HEpPreTUYecKuX KpU3HCOB B OTAENBHBIX pernoHax Poccuu, myTu perieHus

npooeM.

Bnusinue no0b141 SHEPreTHYeCKUX PeECypcoB Ha SKOJOTHYECKYIO CUTYAlIUIO B CTPaHe.

MeponpusTusi 10 OrpaHUYCHHUIO TMOTPEOICHUIO BOABI MPOMBIIIJICHHBIMA U OBITOBBIMH

noTpedutensimMu. VX cBs3b C 3HEprocOepeKeCHUEM.

PesepBbl  sHEprocOepexeHHs M 3HEprocOeperaronye MEpONpHUATHS B pa3IMYHBIX

OTpacJIAX IPOMBIIICHHOCTH.

. IlpuMeHeHne HOBBIX 3HEProcOeperaronx TEXHOIOTUN B IPOMBIIIIEHHOCTH.
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39. IlpuMeHeHue HOBBIX SHEProcOEperaronuX TEXHOJOTUH B IKHIUIIHO-KOMMYHaJIbHOM
XO3MCTBE.

40. IlpakTuka MCHOJIL30BAHUS HETPATUIMOHHBIX M BO30OHOBIIEMBIX 3SHEPreTUYECKUX
pPECypCOB Uil SHEPTOCOEPEIKECHHS.

41. Knotckuit mpoTOKOJI 00 OrpaHMYCHUH BRIOPOCOB B OKPYKAIOITYIO CPEy.

42. JlesITeIbHOCTh PETHOHAIBHBIX IIEHTPOB 110 YHEPTrOCcOePEKEHUIO.

43. Pepopma sHEPreTHKHU U €€ BO3MOXKHBIC TTOCIIC/ICTBHS.

44, MexyHapoaHble SHeprocoeperaromme OpraHi3ay, MPaKTHKA X e TeTbHOCTH.

45. CriocoObl yMEHBIIEHUS TIOTEPh SHEPTUU B TEINIOBBIX CETSX.

46. DHeprocOepekeHNE B CHCTEMAaX OCBEIICHUS 3aHHM.

47. IlepcrieKTUBBI MPUMEHEHUS TEILIOBBIX HACOCOB B dHepreTuke Poccun.

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

49. Hanbosiee 3HEProeMKHE TEXHOJOTUYECKUE TMPOLECCHl B MPOMBIIUIEHHOCTH U IYTH
YMCHBIIICHUS UX YHEPTOCMKOCTH.

50. Metoabl cTuMynupoBaHus 3HEprocoepexenrieM B Poccun u 3a pyoexom.

51. Opranu3aioHHasi CTpyKTypa yIpaBlieHUeM sHeprocoepexenuem B Poccun.

52. llenu 1 METOBI PHEPTETUUECKOTO ayqUTa.

53. Bo300HOBIIsSIEMbIE HICTOUHUKY YHEPTUHU M UX BIIHMSHHUE HA OKPY)KAIOLIYIO CPEy.

54. YcrpoiicTBa preMa U yTUIN3alUU COTHEUHON SHEPTUH.

55. BerposHepreTuieckue yCTaHOBKU MPUHIUIT ACHCTBUSA UX KIACCU(UKAIHS.

56. buomacca kak BO30OHOBJIIEMbIl HCTOYHUK SHEPTHUU.

57. IIpon3BOACTBO SHEPTUH TPAJAULIMOHHBIMU METOJAMH.

58. AKTHBHBIE U TACCUBHBIE METO/IbI SHEPTOCOEPEIKEHNUS

59. Ipsimast 1 KOCBEHHAst SKOHOMUS SHEPTHH.

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

IIpakTuyeckoe 3ansaTue 1.

Buj npakTrueckoro 3aHATHs: cCeMUHap-IUCIYT/IaHEeNb

Tema u conepkanue 3ansatus: PecypcocOepexxenue: 3¢(HEeKTUBHOCTh, dKOJOTUYHOCTh
WIN palMoHanbHOCTh? HalnoHambHble MOJIEH pecypcocOepexeHusl.

HCHB 3aHATUABBIABIICHUC CYTHU HOHSITI/II\/’I, HUX TPUOPUTCTHOCTH HW COOTHOIICHUS.
BrrsBiienue cyt U 0COOCHHOCTEH HAIlMOHATIBLHBIX MOJIENEN pecypcocOepeKeHHs.

HpaKTI/I'-IeCKI/Ie 3HaHUA, YMCHHA U HaBBIKH: YCBOCHHUC 0a30BBIX HOHﬂTHﬁ, OIIBIT
JMCKYCCHI U MCCIIeI0BaHMs, PabOThI C TUTEPATYPHBIMU UCTOYHUKAMHU.

IIpakTH4eckoe 3ansaTHE 2.

BI/II[ MPAKTUYCCKOI'0 3aHATUA: TPCHUHT

Tema u coxepxxanve 3aHsTus: JlomycTumble, pa3pelieHHbIE, ONTHUMAJbHBIE U
palroHaIbHbIE HATPY3KU U BO3AEUCTBUS (HOPMBI U MIPEJIENbl) B pecypcocOepeKeHuN.

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

[IpakTuueckue 3HaHUSA, YMEHUS M HaBBIKA: YCBOCHUE YMEHHUU OIpEICICHHS HOPM U
IIPEJIEIOB HArPy30K B PECYpCONOIb30BaHUU.

IIpakTnyeckoe 3ansiTue 3.

Bua npakTudeckoro 3aHATH: pellIeHUE 3a1a4

Tema u cogepxkanne 3anaTus: OlIEHKA MOTCHIIMATIA PECYPCOB TEPPUTOPUA, OOBEKTOB H
CyOBEKTOB.
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Ilenp 3aHATHA: OCBOEHME METOJIMK KOJMYECTBEHHOM, KaueCTBEHHOM M CMELIaHHOM
OLICHKH

[IpakTuyeckue 3HaHMS, YMEHMS U HaBbIKM: B OOJIACTM pELIEHHs 3a7ad IO OLIEHKE
[IEHHOCTH PECYPCOB U MOTEHIIUATIOB 0OOBEKTOB, CyOBEKTOB U TEPPUTOPHIA

IIpakTHyeckoe 3ansTHE 4.

Bup npaktuueckoro 3aHsATHs: pa3pabOTKa OIOPHON CXEMBI.

Tema u conepxanue 3anatusa: HopmMaTuBHO-IIpaBOBbIE OCHOBBI pECypcOCOEpeKEHUS.

Ilenp 3aHATHA: COCTABUTH ONOPHYIO CXEMY IO 0a30BbIM JOKYMEHTaM HOPMaTHBHO-
MPaBOBOTO 00ECIIEUEHHUS PECYPCOCOEPEIKEHMUS.

[lpakTuyeckue 3HaHMS, yYMEHUS M HaBbIKU: (OPMHUPOBAHME YMEHHUIl 00001eHNs
HOPMAaTHUBHO-TIPaBOBOM nH(popManuu, padoTsl ¢ KoHCynbTanT+

IIpakTHyeckoe 3ansiTHe S.

By npakTrueckoro 3aHATHA: MOJAEIMPYOIIAs UIpa.

Tema u conepkanue 3anarus: PecypcocOepexeHne IpupoaHbIX PECypCOB.

Ilenp 3aHsATHS: pelieHMEe NpoOJIeMHON MpodecCHOHANbHOW CHUTyalud B 00JacTu
PaLMOHAILHOIO PECYPCOIOIb30BaHUs U -COCPEKEHUSA: ONTUMM3ALIMS UCIIONIb3YEMBIX PECYPCOB,
no00PKH CyOCTUTYTOB, U3y4EHUE U MOJICIUPOBAHUE SKOCUCTEM U T.II.

[lpakTnyeckne 3HaHWSA, YMEHUS W HaBBIKM: (OPMHUPOBaHHME 3HAHUW W YMEHHU
palMOHAIBHOIO IIPUPOIOJIIIb30BAHUS, KYJIbTYpPbl OTHOLIEHHS K IIPUPOJIE.

IIpakTH4eckoe 3ansaTHE 6.

Bun npakTu4eckoro 3aHsITUSA: KEHUCHI.

Tema u conepkanue 3anatus: PecypcocbepexeHne oOUeCTBEHHBIX PECYPCOB.

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

[IpakTuueckue 3HaHUS, YMEHUSI U HaBBIKU: (POPMUPOBAHUE 3HAHUN M YMEHUH B 00J1acTH
DKOJIOTMUYECKON AKCMEepTU3bl, paboThl C JONOJHUTENBHBIMH HWCTOYHHKAMHU HWHGOpMAIUH,
CHUCTEMHOTO MBIIUICHHUS, KyJIbTYpPbl OTHOIIEHUS K OOIIECTBY U OTACIbHBIM CyOhEeKTaM.

IIpakTHyeckoe 3ansitue 7.

Bun npakTH4eckoro 3aHATHSA: NPOCTPAHCTBEHHOE MOJEINPOBAHMUE.

Tema u conepkanue 3anatus: PecypcocOepexeHne NpoCTpaHCTBEHHBIX PECYPCOB.

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

[TpakTryeckue 3HaHUS, YMEHUSI M HAaBbIKU: (OPMHUPOBAHUE 3HAHUM U YMEHUN B 00JaCTH
BbIOOpa M OIIEHKM ONTHMAIBHOTO IMPOCTPAHCTBEHHOTO IOJIOKEHHS, MPOCTPAHCTBEHHOU
MJIAHUPOBKU OOBEKTOB.

IIpakTHyeckoe 3ansitue 8.

Bua npakTu4eckoro 3aHATHS: KOJUIOKBUYM.

Tema u comepkanue 3aHATHSA: DHeprocOepexeHne B MpodecCHOHATBLHON W OBITOBOM
JeSTeNIbHOCTH. MeTo bl SHEprocOepeKeHus: U S3HeProdPHEKTUBHOCTH.

Lenb 3aHATHS: MPOBEpKa 3HAHUM 00yJarOIIKXCS 0 3apaHee JaHHBIM BOIPOCaM:

— CyurHocTh U QYHKIIMHM SHEPTUH .

— HcToyHuKu SHEpPruUn.
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PryTaC

— IloTpebutenu u TpaH3UTEPHI FHEPTUU

— IlonaTue u 0cOOEHHOCTH SHEPTOCOSPEIKEHHUS.

— IIpobnemsl 3HEprocOepeKeHus 1 -M0JIb30BAHHUS.

— «YMHBIA IOM» U DKO-IOM.

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

— VHXUHUPUHT U IPaKTUKA SHEProcOeperkeHusl.

— DHeproayaur.

[IpakTuyeckue 3HaHUS, YMEHUS U HAaBBIKK: (POPMHUPOBAHNE 3HAHUN U YMEHUH B 00JacTh
9HEProcOepeKeHMs U IHEProayaAuTa, paboThl ¢ TOMOIHUTEIbHBIMUA HCTOYHUKAMU UH(OpMAIH,
YMEHUH aHaIM3a MoJy4YeHHOH nhHOpMAIIHH.

IIpakTHyeckoe 3ansaTHE 9.

Bun npaktuueckoro 3aHsATHS: 3aluTa UTOTOBOTO MPOEKTA.

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

[TpakTryeckue 3HaHUS, yMEHHSI U HAaBBIKU: (JOPMUPOBAHUE 3HAHUI U YMEHHI B 00J1acTH
NPUMEHEHNUST WHCTPYMEHTapUs CHCTEMHOIO IIOAXO4Aa B IIPOEKTUPOBAHWH U YIIPaBICHUU
pecypcocOepeKeHHEM.

PexoMeHaanyy K BBIITOJIHEHUIO 3aJaHUS:

1. Pabora BhINoNHsETCA B rpynnax u3 6-7 4eaoBexk.

2. OOyuatomuecsi BbIOMpAOT TeMy IPOEKT COIJIaCHO HMHTEpecy K KakoMy-Iu0o
HalpaBJIEHUIO  pecycocOepeXeHns U MYHHLIUNAINUTETY,  COIVIACOBBIBAIOT  TEMYy C
npenojaBareneM. PaboTa mociesnoBaTeIbHO BBIMOJIHAETCS IO PYKOBOJCTBOM M KOHTPOJIEM
npenojaBaTesiss B paMKax BpPEMEHU CAaMOCTOATEIbHOM paboThl, OCHOBHBIE MOMEHTBHI OYAYT
Pa3bICHATHCS B XOJI€ M3YyYCHMs OTAEIbHBIX TeM BO Bpems Kypca. s pa3paboTku mapuipyrta
MCIIOJIb3YIOTCSI MHOTOUHCIIEHHbIE UCTOYHUKU: INnternet, cpaBouHrKY, KaTaaoru, SHIUKIONEINH,
MyTEBOJIUTENH, KypHaJbl, KapThl, cXeMbl U Jp. Pe3ynbraToM npakTHueckoi paboThl IOJIKEH
CTaTh MPOEKT 3KCKYPCHOHHOI'O MapuIpyTa M0 MyHHUIMIAIbHOMY pailoHy MOCKOBCKOM 00sacTu
1o BEIOpaHHOM pecypcocOeperaroniei TeMaTHKe.

3. TIpoexT nomKeH coepKaTh CIeNYIONINe IMMyHKTH H ONUPAThCs B CBOGH pa3paboTKe Ha
I'OCT 50681-2010 — «IIpoekTupoBaHuE TYPUCTCKUX YCIyT» (OMOPHBIM SBISETCS MYHKT 6.6.1.
U TIPUIIOKEHUS)

- LIeJIb POEKTa

- KOHLIETIUS MPOEKTa

- aKTYaJIbHOCTh TEMAaTUKH ITPOEKTA

- HOBU3HA MTPOEKTa

- IpaKTU4ecKasi LIEHHOCTb NPOEKTa

- OCHOBHBIE MPEUMYIIECTBA MapUIpyTa HaJl APYTUMU

- TEXHOJIOTMYECKas KapTa MapuipyTa

- CXeMa JIOKJIN3aluu MapIIpyTa

- KQJIbKYJISIIMSL CTOMMOCTH MaplipyTa

- IporpamMMa mMapuipyra

- KAPTOUKH SKCKYPCHOHHBIX 00BEKTOB

- KOHTPOJIBHBIN TEKCT 3KCKYPCOBOJIA

TpebGoBanust K OPOPMIICHUIO MPAKTHYESCKOU PAOOTHI:
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1. Turynaeubii guct odopmsiercs mo crangaptHod ¢opme BKP (cm. mopran
YHUBEPCUTETA);

2. Conepxanue pabOTHI;

3. Ha mnocnemyrommux CTpaHMIIaX pacloyiaraloTCs yKa3aHHbIE BBIIIE MYHKTA IO
COJIEPKAHUIO IIPOEKTA;

4. B xoHue pabOThl pacmoiaraercsi CHHCOK JHUTEpaTypbl WU JPYTUX HMCTOYHUKOB
uHpopmanuu, kotopbie opopmisitores corsmacao 'OCTy;

5. B Tekcre paboTel 00s3aTENBHO JOJDKHBI OBITH CCBUIKM Ha HCIOJIBb30BAHHYIO
JUTEpaTypy M JpyrHe MCTOYHUKM MH(OpMAnUM, KOTOpble NPEJCTABISAIOTCS B BUJE
COOTBETCTBYIOIIMX MTyHKTaM CIIMCKA JINTEPATYpHl (P B KBaAPATHBIX CKOOKax (Hampumep, [3]);

6. B pabotry xenatenpHO BKIOYeHUE (QoTorpaduil, pUCyHKOB U CX€M, KOTOPbIE MOTYT
OBITh KaK pacrieyaTaHHbIMHU, TaK U B BU/I€ BKIIEEHHBIX BBIPE30K U3 ra3eT, )KypHaJIOB U T.I1.;

7. Tlapametpsl ctpaHuubl: ¢popmar A4, MOpAIKOBbIE HOMEpa CTPaHMIl MPOCTABISIOTCA
BHU3Y 10 LEHTPY (HauuHas ¢ 3-i cTpaHuupl), nois: ciaesa — 30 MM, cipaBa — 10 MM, cBepxy u
cHu3y — 20 mm;

8. ®opmar tekcra: mpudt TimesNewRoman, kernas 12, 1 uHTEpBan, BhIpaBHHBAHUE
OCHOBHOTO TEKCTa IO UIUPUHE;

9. OObeM paboThI JOKEH COCTABIATH He Oosee 20 cTpaHwmII.

[IpakTnueckas paboTa MpeacTaBiseTcs NMPENnoJaBaTeao B OTIEYaTaHHOM BUJEC WIM Ha
AJIGKTPOHHOM HOCHTEJE C OOECIEeYeHHEM CO CTOPOHBI aBTOPOB CPEACTB BOCIPOU3BOJCTBA
IIPOEKTA.

Tunosblie MNPAKTUHYICCKHUEC 3aJaHUA

ITPAKTUYECKAS PABOTA Nel
«M3YYEHUE U PACYET AJIbBTEPHATHUBHbBIX BO3OEHOBJIAIEMbBIX NCTOYHUKOB

OHEPT'MU HA ITPUMEPE BETPOOHEPTETUYECKUX U ®OTOIJIEKTPUYECKUX
YCTAHOBOK»

1. Iesn padoThl

1. O3HaKOMHUTBCS ¢ IPUHIIUIIOM pabOThl BETPOTEHEPATOPOB U COTHEUHBIX OaTapeil.

2. M3y4uTb KOHCTPYKLHIO STHX BHUJIOM BO300HOBJISEMBIX aJbTEPHATUBHBIX HCTOYHHKOB
DHEPIHH.

3. Ompenenuth Hauboyiee CUIBHBIE M CIA0BIE CTOPOHBI 3THX BO300OHOBIISIEMBIX HWCTOYHHKOB
DHEPIHH.

4. Cnenatp BBIBOJ O 11€JI€CO00PA3HOCTH MPUMEHEHHSI BETPOr€HEPATOPOB U COTHEUHBIX OaTapeit
B PaMKaXx pa3BUTHUsS TYPUCTHUECKOTO CEPBHUCA.

Berporeneparop (BeTposnekTpuuecKkas YCTaHOBKa WJIM cokpaumieHHo BOY) -
YCTPONCTBO JUIsl IpeoOpa3oBaHusl KHHETUYECKON IHEPTUU BETPOBOIO MOTOKA B MEXAHUUECKYIO
HHEPrHI0 BpallleHUsT poTOpa C MOCIHEAYIOUIMM €€ MpeoOpa3oBaHMEM B D3IEKTPUUECKYIO
DHEPIHIO.

BerporenepaTropsl MOXHO pa3eluTh HA JBE KAaTETOPHUH: TMPOMBIILICHHBIE U OBITOBHIE
(1 yacTHOro ucCHojb30BaHMs). IIpOMBIIITIEHHBIE YCTAaHABIMBAIOTCA T'OCYAAPCTBOM WJIU
KPYIHBIMH JHEpPreTH4eckuMH Koprnopanusmu. Kak npaBuio, ux OObeAMHSIIOT B CETH, B
pe3yabpTaTe MOJIy4aeTcs BeTpsiHas 3JeKTpocTaHIMs. E€ ocHOBHOE OoTin4ne OT TPaaUuIMOHHBIX
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(TemIOBbIX, ATOMHBIX) - IOJIHOE OTCYTCTBHE KaK ChIpbsi, TaK W OTXO0JA0B. EaMHCTBEHHOE
BakHOE TpeOoBanue mis BDOC - BBICOKMI CpeaHEroJoBOW YpOBEHb BeTpa. MOIIHOCTh
COBpPEMEHHBIX BETpOreHeparopos gocruraet 7,5 MBT.

Mo1HOCTh BETpOTr€HEpaTOpa 3aBUCUT OT CKOPOCTH BETPA U OMETAEMO IIIOIAH ,

pSV3
2

rae: V - cKkopocTb BeTpa, P - IJIOTHOCTh BO3JlyXa, S - OMeTaeMas IUIOIa/b.

N =

CymiecTByIOT KiacCH(PHUKAIMK BETPOTEHEPATOPOB IO KOJMWYECTBY JIOMACTEH, I10
MaTepuansaM, U3 KOTOPhIX OHHU BBITIOJHEHBI, [0 OCH BPALICHHs U O Imary BUHTA. Pazpaborano
00JIBIIOE KOJIMYECTBO BETPOTEHEPATOPOB. B 3aBUCMMOCTH OT OpHEHTALMU OCH BPAIICHUS IO
OTHOIIEHUIO K HAIpPAaBJIEHUIO IIOTOKAa BETPOTrE€HEpaTopbl MOTYT OBbITh KJIacCU(UIMPOBAHBI
CIIeyIoIUM 00pa3oMm:

®  C rOPU30OHTAIBHOM OCBIO BPALICHHS, TAPAIUICIbHON HAIIPABICHHUIO BETPOBOTO MOTOKA,;

® C TOPU3OHTAILHOW OCBHIO BpaIleHUs, IEPICHIUKYISIPHOW HAIpaBICHUIO BeTpa (Momo0HBIE
BOJITHOMY KOJIECY);

® C BepTUKAJIBHOH OCBIO BpallleHUs, IEPIICHANKYIISIPHON HAIPABICHUIO BETPOBOTO MTOTOKA.

Betporenepatopbl ¢ 2opu30HmanvHou 0cvio 6paujenuss MOTYT HNCIOJNb30BaTh JUIs
npeoOpa3oBaHusl PHEPTrUM BETpa MOIBEMHYIO CHIY WA CHIIy CONPOTUBICHHUS. Y CTPOICTBA,
UCTIONB3YIONINE TOJABEMHYIO CHITY, TPEANOYTUTENbHEE, IMOCKOJIbKY OHH MOTYT pPa3BUTHh B
HECKOJIbKO pa3 OOJIBIIYI0 CHITy, YeM YCTPOHCTBA C HEMOCPEIACTBEHHBIM JCHCTBUEM CHIIBI
comportuBnenus. Ilocinennue, kpome TOro, He MOTYT MEpeMENIaTbCsi CO CKOPOCTHIO,
OpeBbIIAIOIE CKOpPOCTh BeTpa. BceneacTBue 3TOro JomacTd, Ha KOTOpbIE JAEHCTBYET
NoJbeMHasi cuia (BeTpokojeca), MOTYT ObITb Oojee ObICTPOXOJHBIMU (OBICTPOXOJIHOCTH -
OTHOILIEHHE OKPY)KHOM CKOPOCTH 3JIEMEHTa MOBEPXHOCTH K CKOPOCTH BETPa) U UMEThH JydIllee
COOTHOIIIEHHE MOIIMHOCTH M MAacChl TMpPH MEHBIIEH CTOMMOCTH €IUHHIIBI YCTaHOBIICHHOMN
MOIITHOCTH.

Betporenepatopsl ¢ eepmukanbHoll ocblo 6paujeHusi UIMEIOT BaKHbIE MPEUMYIECTBA
nepea BETpOTreHepaTOpaMH C TOPH3OHTAJIBHBIM pacloyiokeHueM ocu. [lis HuX oTmajgaer
HEOOXOMMOCTh B YCTPOMCTBAaxX UIsi OpPUEHTAIMM HA BETEpP, YIPOIIAETCS KOHCTPYKIHUS U
YMEHBIIAIOTCA THPOCKOIMYECKUE HArpy3KH, BBI3BIBAIOIIME JOMOJHHUTEIbHBIC HANpSHKEHUS B
JONacTAX, CHUCTEeME IMepefady M MPOYMX OJIIEMEHTAaX YCTAaHOBOK C TOPH30OHTAIBHOM OCHIO
BpamieHusa. K TakuM ycTaHOBKaM OTHOCSITCSI YCTPOMCTBA C IUIACTMHAMH, YalieoOpa3sHbIMHU MU
TypOMHHBIMU JIEMEHTaMHU, a Takke poropamu CaBoHHUYyca C JonacTsIMu S-00pa3Hoil popMbl, Ha
KOTOpBIE JICHCTBYET TaK)Ke W MOJBEMHAs CHJIA. Y CTPOWCTBA TAKOTO THIA OOJIATAIOT OOJBITNM
HavaJIbHBIM MOMEHTOM, OJTHAKO MEHBITUMH OBICTPOXOIHOCTHIO M MOIITHOCTBIO IO CPAaBHEHHIO C
OOBIYHBIM POTOPOM.

Ilpomvluunennas eempanas yCmanoeKa cOCMoum u3 c1e0yiouux 31emMenmos:
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/ TpaHcMmuccus

/
Nlonactv / Topmoanan cucTema
BUHTA
YCTPORCTRO SN% HAMEHERKA / " AHeMOMeTp
wara smHra "‘
~ OnekTporexHepaTop
Konnak potopa —
—— [oHgona
——— [loBOpPOTHbIN
MexaHuam
U,___--—- NectHnya
__— BawHs

Cunosow wkad,
BKMIOYAIOLLWI CUMOBLIE

KOHTaKTOPBI U Uenu
ynpagnexus
1 A dyHpgamenT

v

Ilpobnemeul IxkCcnAyamayuu nPOMbIULIEHHBIXE6EMPO2EHEPAMOPO8

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

st cTpouTenhCTBA HEOOXOAMMBI JIOpOTa JI0 CTPOUTEIBHOM IUIOMIAJKH, MECTO IS
pa3MeIIeHusl y3JI0B MpU MOHTaxe, TshkEnas moabEMHas TEXHHKA C BBIHOCOM cTpelnbl Oonee 50
METpPOB, TaK KaK TOHO0JIbl YCTAaHABIMBAIOTCS HA BBICOTE OKOJI0 50 METpOB.

B xo7€e sKcrutyaTtaiui NpoMBIIUIEHHBIX BETPOT€HEPAaTOPOB BO3HUKAIOT Pa3IMYHbIE MPOOIEMBI:
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e HenpaBunbHoe ycrpoiicTBOo ¢yHaamenTa. Ecnu  QyHzameHT OamHM HEMpPaBUIBHO
paccuMTaH, MM HENPAaBUIBHO YCTPOEH JpeHax (yHIaMeHTa, OallHig OT CHIJIBHOIO
IIOpBIBAa BETPA MOXKET YIACTh.

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

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

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

e HecrabuipHocTh paboThl reHepaTopa. M3-3a Toro uto B OOJIBIIMHCTBE MPOMBIIUIEHHBIX
BETPOTrE€HEPUPYIOIINX YCTAHOBKAX CTOSAT aCMHXPOHHBIE T€HEpaTophl, CTaOuiIbHas paboTa
UX 3aBUCHUT OT MOCTOSIHCTBA HanpspkeHus B JIDIL.

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

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

CoJiHeuHbIe 6aTapeu.

[Tpuniun paboTel GOTOITEMEHTOB M3 KOTOPBIX COCTOUT COJHEYHast 6aTtapes OCHOBaH Ha
dororansBanndeckoM 3 dexre. IToT ApdekT Habmoaan eme Anekcanap IamMoHa bekkepens B
1839 roxy. BnocnenctBumn pabotsl DifHiuTelHa B 06nactu GpoTodddhexra Mmo3BOIMWIN ONHCATh
SBJICHHE KoMyecTBeHHO. OnbIThl bekkeperns nmokasaiu, 4To JIyYUCTYIO SHEPTHIO COHIIA MOYKHO
TpaHC(HOPMHUPOBATH B IJIEKTPHUYECTBO C MOMOIIBIO CIICIUATBHBIX MOTYIPOBOIHUKOB, KOTOPHIE
M03Xe MOJIYYNUIIU Ha3BaHUE (POTOIIEMEHTHI.

Boobmie Takoit cmoco® monmydeHHs DJIEKTpUUECTBAa JIOJDKEH OBITh  Hambosee
3¢ (deKTUBHBIM, MOTOMY YTO SBISETCS OAHOCTymeH4aTrbiM. Ilo cpaBHeHHIO C Jpyroit
TEXHOJIOTHEH MpeoOpa3oBaHMsI COTHEYHON IHEPTUHU Yepe3 TepMoanHaMuueckuit mepexon (Jlyuun
-> HarpeBanue Boasl -> Ilap -> Bpamenue TypOUHBI -> DIEKTPHUYECTBO), MEHbINE SHEPTUU
TEPSAETCS Ha TIePEXO/IbI.

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

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

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

QDu3uuecKkuii MexaHuzm 0eicmeus

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

PazHocte mnoteHumanoB (a coorBerctBeHHO M DJIC) KOTOpYylO MOXET CO3/1aBaTh
($OTORIIEMEHT 3aBUCUT OT MHOTHX (DAKTOPOB: MHTEHCUBHOCTH COJTHEYHOTO M3IY4YEHMS], IJIOLAAH
¢dorornementa, KT/l koHCTpyKIIMK, TeMIepaTypsl (IIpU HarpeBaHUU IPOBOJAUMOCTb MAJIAET).

OpHako pa3HOCTh MOTEHIMANIOB, CO3JaBaeMas OJHUM (OTORJIEMEHTOB, Maja JUIs
IPOMBIIIIEHHOTO TMpUMeHeHHs. UYToO0bl KMMeTh BO3MOXHOCTh HCIOJB30BaTh COJIHEUHbBIE
AIIEMEHTHI Ul AJIEKTPONUTAHUS YCTPOUCTB, UX COEIMHAIOT BMecTe. TeM cambIM MOJy4daroTcs
CoJHEeuHble OaTapeil (cosiHeuHble COOpKH, COoHEUHble Moaynu). Kpome Toro, ¢porosneMeHTs!
MOKPBIBAIOT Pa3IMYHBIMU 3aIUTHBIMU CIOSMH U3 CTEKJIA, IJIACTMACCHI, PAa3JIUYHbIX IIJIEHOK. JDTO
JIeNatoT JUIsl TOTO, YTOOBI 3aALIUTUTE XPYIKUI 2JI€MEHT.

OcHoBHOW pabouell XapaKkTEepUCTHKONW COJNHEUHOW OaTapen sBISETCS HUKOBas
MOIIIHOCThb, KOTOpYIO BblpakaioT B Barrax (Bt, W). Orta xapakrtepucTuka IoKa3bIBaeT
BBIXOJHYIO MOIIHOCTh OaTaper B ONTUMAJBHBIX YCJIOBUSX: COJHEUHOM u3iydueHuu 1 kBt/m2,
TeMreparype okpyxarwoieid cpensl 25 oC, comHedHOM crekTpe mupuHoi 450(AMIL,S5). B
OOBIYHBIX YCJIOBMSIX JOCTHYb TaKUX IOKa3aTesel ynaercs KpailHe pelKo, OCBEIIEHHOCTh HUXKE,
a MoayJb HarpeBaetcs Bbiie (10 60-70 rpaaycoB).

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

Ha cerognsmnumii 1eHp Ha ppIHKE cObITa MpeobsiajaeT B OCHOBHOM TPH BUA COJTHEUHBIX
Oarapeil — 3TO TOHKOIJICHOYHbIE, MOHOKPHCTANIMUECKUE U MOJUKPUCTAIUINYECKUE COJTHEUHBIE
na"enu. Hanbomnee nonmyasipHbIMU SIBJISIOTCS MOHOKPUCTAJUIMYECKHE COJIHEUHbIE OaTapen. JToT
TUN OaTapell COCTOMT U3 OIPOMHOIO KOJIMYECTBA CHIIMKOHOBBIX siueeK. CHUIIMKOHOBBIC SYCHKH
BBIMOJIHSAIOT (YHKUUIO TPEOoOPa3OBBIBAHUS DICKTPUUYECKONM SHEPrUM W3 COJIHEYHBIX Jy4deH,
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PrYTaC

MOMAJAlOMX Ha HX [OBEepXHOCTh. Hambonee onTuManbHBIM KOJIWYECTBOM SUYEEK B
MOHOKPHUCTAINIMYECKUX Oarapesix cuuTaerca 36. DTO JOCTaTOYHO XOPOLIO OTpa)kaercs Ha
BBIPA0OTKE JEKTPOIHEPTUU. MOHOKPHCTAJUIMYECKUE OaTaper TOCTATOYHO JIETKH U KOMITAKTHBI,
CIIOCOOHBI HEMHOTO U3rubatbes. biaromapst 3ToMy CBOMCTBY, HE COCTaBHT 0CO0OTO Tpyna
YCTaHOBKA JaHHBIX OaTapeld Ha HEPOBHBIX IOBEPXHOCTAX, TAC CIOXKHO OyIeT HoOHUThCS
IIPABWJIBHOT'O yIJla HAKJIOHA.

Cmpoenue coneunvix oamapeit

Mnacrssl P / CrexnsHHoe
NpOBOAHMKA S ; roKpbiTMe
4 \/ AHTHBNMKOBI
g 7 mer
Axtubnnkosoe ~
~
MOKpbITHE <
KpemHui QOTONEMEHT
n- ¥ p-Tna
T Metannuueckas .
2 7 NoAnoxka . Kapkac
= S >

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
JIOJITOBEYHBIMU COJIHEYHBbIE OaTaped JielaeT OTCYTCTBUE IMOJABIXKHBIX d3ieMeHToB. Cdepa
MPUMEHEHUS MOHOKPUCTAIITMYECKUX COTHEYHBIX OaTapeit TOBOJIBHO MIHUPOKA, 3TO MOXKET OBITh U
3apsaKa aKKyMYIIATOPOB, JJEKTPONUTAHUE IJs CaJOBBIX HACOCOB, OOECIEYCHHE MUTAHUS
60pTOBOrO 060PYAOBAHMS KOPAOIs, OCBEUICHNE CAJOBBIX U MPHYCaIeOHbIX YUaCTKOB , TUTAHUS
CUTHANU3alldd U CPEACTB CBS3M, M TaK jajnee. Y JaHHOTO BHJA COJIHEYHBIX Oarapeit
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
camkaercs Ha 90%. Mng Toro 4ro OBl TOMYyYUTh ONTUMAIBHYIO MOIIHOCTh, JHMAIa3oH
TEMIEpaTyp BO3AyXa MOJDKEH KoseOaThecs B pamkax 15-25 °C. [Ins Hammx mUpOT WU3MEHEHUE
COJIHEYHOW PHEPruH, HANpsMYIO 3aBUCHT OT ce30Ha. [ljig Toro ytoObl HE U3MEHATH MOCTOSHHO,
HaIpaBJICHUE IIaHEJIe pPEKOMEHJYeTCs YCTAaHOBUTh HUX II0 HANpaBICHUIO K 3KBaTopy,
OTKJIOHEHHUE JTOJHDKHO 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 5TO 3aHMMaeMasi IUIOIIA[b,
MpakTH4ecKu B 2,5 pasza Oomblie, yeM y Apyrux. [IpuMeHsroTcs OHM B OCHOBHOM st Ooiee
KPYITHBIX CUCTEM JIEKTPOCHA0KEHHUS , PEIKO - I OBITOBBIX OTPEOHOCTEH.

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 naueneil.

Cpoxk cityk0bl KpUCTAJIIIOB, U3 KOTOPBIX BBIIOJIHAIOTCS OaTtapeu, He 3aBUCUT OT THIA, OH
MOJIHOCTHIO 3aBUCUT OT HETIPOHUIIAEMOCTH U KPETIOCTH KOHCTPYKIMK. Kpucranisl 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 MOLIHOCTh BCEX 3JIEKTponpuOopoB B AoMe. Eciin OT cosnHeuHbIX OaTapeil OyneT 3anuraHa
TOJIKO YacTh MPHUOOPOB, TO COOTBETCTBEHHO HY)KHO 3HATh TOJILKO UX MOIIHOCTb.

Mo1HOCTh BCeria MO>KHO TIOCMOTPETH B TACOPTE 3IeKTponpudopa.

Heo6xoaumMo cBecTH Bce MpHOOPHI B €MHYIO TaOIMIly ¢ YKa3aHHEM MOIIHOCTH, YUCIIO
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, Ppp:
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PryTaC

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.

Tabmuna 2. ConHeuHast MHCOJISIIMS B Topojie Mocksa:

Mocksa,immpota 55.7 | siHB | deBp | mMapT | amp Mail | MIOHb | UIOIb | aBI CeHT | OKT | HOsI0 | nek
I'opusonranbHas 164 | 346 | 79.4 | 111.2 | 1614 | 166.7 | 166.3 | 130.1 | 82.9 | 414 | 186 | 11.7
[aHEJNb

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

Haknon 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
MOJIIPHON OCH

CornacHo Tabnuie HaWIY4YIIHi ypOBEHb HHCOMSALUU OyAEeT B HIOHE MEcsIle, a HauXyIIInil — B
nekaope.
3nas oOuryro uudpy sHEpronoTpedieHus, HEOOXOOUMO YYecTh MOTEpU Ha pPa3psia-3apsnl
akKkymyJsitopa. Bennunna noteps coctaBisieT okoso 20%.

Poyy =Pup x1,2
JlenuM mosydyeHHOE 3HaYCHHE Ha 3HAYCHHUE WHCOJSIUH.
s utonst: W=P 6, [3nauenue uions, kBT.
s nexabpsi: W=P,s, [3nauenue oexabps, kBT.
[Tocne ocyuiecTBieHUsT pacyeTOB HEOOXOAMMO BBIOPATh JIOOYI0 MOENb U3 MPUBEICHHBIX B
tabnuue. [lanpHeime pacyeTsl MO3BOJIAT ONPEASIUTh HEOOX0IUMOE KOJIMUYECTBO COTHEUHBIX
Oarapeil BBIOpaHHOM MOIIIHOCTH.

Tabmawnra 3.

MoenbHbIH psif 150 170 170 180 180 250

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

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

HomunansHoe 12 12 24 12 24 24

HanpsbkeHue, B

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

Bec, kT 12.1 | 17.4 | 185

Heo0xoammoe KOTMYecTBO COTHEYHBIX MaHeNIel BEIUUCISIETCS 10 popMyJie:

Nuons= W I ebi6pannas mownocmos 6 kBm

Noerxagps= W | 8b16pannas mownocms ¢ kBm

[Tocne ocymiecTBIeHUs] pacyeToB HEOOXOJUMO CJeNlaTh BBIBOJ O I1€J1eCO00pa3HOCTH
UCIIOJIb30BAaHUS COJTHEUHBIX O0aTapeil BHIOpaHHOW MOIIIHOCTH.

2. Ilopsinok BbINOJHEHHS PadOTHI

1. Osnakomumscs c npedcmasieHHbiMU 60300HOBIACMBIMU AILIMEPHAMUBHBIMU UCTNOYHUKAMU
SHepauU. U3yYUms RPUHYUN padbomvl, KOHCMPYKYUIO, 0COOEHHOCIMU PabOmul.

2. O3HaKOMUMbCI ¢ MEMOOUKOU NPOBEOeHUS paciemd

3. [Ilpoussecmu pacuem 6 coomgemcmauu ¢ 3a0aHuUeM.
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4, Coenambv 6b1600 0 YenecoodOPA3ZHOCMU NPUMEHEHUS PACCUUMAHHBIX (OMOINIEKMPUYECKUX
naweretl.

3. Yka3zanus no o)opmMJIeHHIO OTYETA

Otuer 1o paboTe 10JIKEH COAEPHKATh!
Ha3zBanue u 11e11p NpakTH4ecKo paboThI.
Kpartkuii KOHCTIEKT TEOPETUUECKOI YacTh pabOTHI.
PacueTsl 10 MHAMBUAYAIEHOMY 3aJIaHUIO.
BeBog 00 5(QQeKTHBHOCTH pPAaCCUMTAHHBIX COJIHEYHBIX OaTapeili W BO3MOKHOCTH
ucnonb3oBanus BUD B pamkax pa3BUTHS TYPUCTHUECKOTO CEPBUCA.

NS

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

1. ey padoThI
1. O3HaKOMUTBCS C METOAAMH MIPOBEJICHUSI HHCTPYMEHTAJIBLHOTO SHEProayuTa.
2. 3yunTh KOHCTPYKLHIO, TEXHUYECKUE XAPAKTEPUCTUKU U Ha3HAuU€HUE OO0OpYIOBaHMS IS
WHCTPYMEHTAILHOTO YHEProayInuTa.
3. O3HAKOMHUTHCA C TEXHOJOTMYECKUM mMponecCoOM BBITTIOJITHCHUS TEINIOBU3UOHHON CHEMKH
3JIaHUSL.
4. BBIMOTHUTH TEMJIOBU3UOHHYIO CHEMKY 3/IaHUS.
5. CocTaBUTh OTYET O BBHIMNOJIHEHHOW TepMmorpaduu 3JaHUs M BBIHECTH PEKOMEHJAIUH IO
YCTpaHEHHIO J1e(EKTOB.

2. MeTtoabl NMpPpOBE€ACHUA UHCTPYMECHTAJBHOI'0O JHEProayauTra

OHeproayaquT — 3TO O0O0CIIE€OBAHME BCEX JHEPrOpecypcoB OpraHU3alUU C LENbIO
BbISBIICHUSI  3(PPEKTHMBHOCTH WX  HCIOJB30BAHUA U BO3MOYKHOCTEH  JTOCTHIXKEHMS
YHEPTroCcOEPEKEHUS.

[lens sHeproaynuTa — BBISBICHME BO3MOYKHOM DKOHOMHM DHEPIMM U TOIUIMBHO-
SHEPreTUYECKUX PECYPCOB, U OMNPENEICHUE MYTEH TOCTUKEHUS BBISIBICHHOW MOTEHUMATBHOU
YKOHOMHH.

KadecTBeHHBIN SHEPreTHYECKUN ayIUT HEBO3MOXKHO IMPOBECTH 0€3 MHCTPYMEHTAIHHOTO
o0clieZIoBaHus, KOTOPOE MOMOTAeT BOCHOJHUTH HENOCTAIOUIYI0 HH(POPMALUIO, HYXHYIO IS
o1leHKH 3P pexTuBHOCTH Ucnonb3oBaHus TOP. MHcTpymMeHTanbHOE 00cae10BaHne IPOBOAUTCS C
UCIIOJIb30BAaHUEM CTAIIMOHAPHOTO JINOO CHEeNUAIU3UPOBAHHOTO TOPTATUBHOTO 00OPY/JOBAHUS.

Bo Bpems mpoBeneHUs MHCTPYMEHTAIBHBIX M3MEPEHH HEOOXOAMMO HCIOJIb30BaTh IO
MakCHUMyMy BCE TEXHHUYECKHME M KOMMEPYECKHE Y3JIbl ydyeTa JHEPreTHUUECKHUX PECYpCOB,
UMEIOLINXCS B OpraHU3aIiy.

[Ipu npoBeneHUH MHCTPYMEHTAJIBLHOTO OOCIEIOBaHMs BCSI OpTaHU3aIMsl pasjenseTcs Ha
OT/eNbHbIE OOBEKTHl MJIM CHUCTEMbI, KOTOpbIE BIIOCIEACTBUM OyAyT TOJIBEPTHYTHI
KOMILJIEKCHOMY 00CJI€/IOBAHUIO.

HNHcTpymMeHTanpHOE 00CiieoBaHre OBIBACT TPEX BUIOB:

OpHOKpaTHBIE U3MEPEHMUSL.

banancoBeie usmepeHnus.

Perucrpanus napamerpos.
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[lpn OHOKPATHBIX W3MEPEHHUSAX OIpenenseTcs 3SHeProdp(EeKTUBHOCTh KOHKPETHOTO
00BbEKTa B OIPE/ICIIEHHOM peKUME paboThl. [|jIsi HHCTpYMEHTAIBbHOTO 00CIE€I0BaHUs ATOTO BUA
TpeOyeTcsi MUHUMYM CaMbIX IPOCTBIX U3MEPHUTENBHBIX MPUOOPOB, HE TPEOYIOIIUX BCTPOCHHOM
naMAaATH AJIs1 HOCHGI[}/IOI_]_[ef/'I CUHXPOHU3AINU C KOMIIBIOTCPOM.

banancoBsle n3MepeHust He0OXOAMMBI sl (POPMHUPOBAHMS OanaHca pacrpeesiCHUs TOTo
WIA WMHOTO DJHEpPropecypca MeXAYy pa3IMyHbIMH MOTPEOUTENS MU HHEPIUH, Y4aCTKaMH,
opranm3auusiMi ¥ T.4. s 3TOro BHJa HMHCTPYMEHTAJIBHOTO O0CIEIOBAaHHS HEOOXOIMMBI
HCCKOJIBKO PAa3JIMYHBIX U3MCPUTCIIBHBIX HpI/I60pOB, yTOOBI OBIIM BO3MOXKHBI OOTHOBPCMCHHELIC
3aMepsl B pasHBIX MecTax. Jlns OamaHCOBBIX M3MEPEHHH HYKHO TakKXe HCIIOIb30BaTh
HMCIOIIUCCA B OpraHu3ali CTAallMOHAPHBIC HpI/I60pI)I THUIIA CHCTEM TEXHHYCCKOI'O HJIHN
KOMMEPYECKOT0 y4eTa SHEPreTHUECKIX PECYPCOB.

Bo Bpems npoBeneHus: perucTpaluy napameTpoB ONPEAEISIETCS 3aBUCUMOCTh BO BPEMEHHU
Kakoro-tTo mapamerpa. Jlns HWHCTPYMEHTAJbHOTO OOCIENOBAaHUS JTOTO BHJIA HYXKHO
000py/i0BaHUE, OCHAILIEHHOE BHEIIHUMHU WJIM BHYTPEHHUMHU YCTPOICTBAMHM XpaHEHUS U 3allUCU
JAHHBIX C BOBMOYKHOCTBIO BIIOCIICICTBHU NIEpeIaTh UX Ha KOMITBIOTEP.

WNHcTpyMeHTalIbHBIN 3HEProayauT MPOBOJUTCS 110 OJHOMY U3 4-X METOJOB:

TerutoBu3nOHHOE 00CIIEIOBAHUE.

MynbTUMeTpUYeCKOe 00CIe0BaHNUE.

H3mepenne pacxo/a napa u >KUAKOCTH.

N3mepenne napameTpoB 3JI€KTPOIHEPTHH.

HpI/I TCIIJIOBU3MOHHOM 06CJ'I€)IOB3HI/II/I BBIABJIAIOTCA UCTOYHUKH TCIIOBBIX IMOTCPb. B stom
MeTozie 00cieIoBaHus OCHOBHBIM 00OPY/AOBaHHEM SIBJIIETCS TETIJIOBU30D, KOTOPBIA (pUKCUpYyeT
uH(ppaKkpacHOE M3JIy4eHHE OT Kakoro-mmbo o0bekTa, IMpeBpaliass €ro u3 TEeMIOBOTIO
n3o0paxkeHust B BuAuMoe. JlaHHBIA MeToJ oOcieaoBaHUs 0co00 BaKEH MpPU SHEProayauTte
AIMUHHUCTPATUBHBIX, JXUJIBIX U ITPOU3BOACTBCHHBIX 3I[aHHI>'I.

[Ipy MynbTUMETPUYECKOM  OOCIEIOBAaHMM HM3MEPSIOTCS YPOBHM BJIAKHOCTH, IIyMma,
TeMIepaTypbl M IUPPOBOro MyiabTUMETpa. Bo Bpemsi mnpoBeaeHUs MYIbTUMETPHYECKOIO
oOclleZIoOBaHUSI YpOBEHb IllyMa M3MEPSAIOT B Y4eOHBIX 3aBEJCHHSX, MPOMBIIUICHHBIX
npeanpusaATusIX. CI/IJ'Iy CBCTAa U3SMEPAIOT B IOMCHICHUAX, CBET B KOTOPBLIX IMAaAacT IOA pa3HbIMH
yrnamu. Ilpu momomu nudpoBOro MynbTUMETpa U3MEPSIOTCS IMEPEMEHHbIE U IMOCTOSIHHBIE
HAIMps>KCHUE U TOK, COIIPOTUBIICHHUE, EMKOCTb, 4aCTOTaA, pa60q1/1171 HUKII, a TaKKC TCCTUPYIOTCA
JIMOIBI ¥ TPO3BAHUBAIOTCS SJIEKTPUUECKHUE 1IeTIH Ha OOPHIB.

[Tpu mpoBeneHNM W3MEPEHUH pacxona Tapa, ra3a WIH KHIKOCTH CTaBITCS CIEIYIOIINE
3aJauu:

W3mepeHne KomvecTBa BEIIECTBA, KOTOPOE MPOXOIUT Yepe3 U3MEPUTEIbHBINA YUacTOK 3a
CYTKH, CMEHY U T.J. B 3TOM ciydyae m3aMeputenbHOoe 000pYyJOBaHUE HA3bIBAECTCS CUETUYMKAMHU
KOJINYECTBA.

M3mepeHue KoJM4yecTBa BEIIECTBA, KOTOPOE MPOXOIUT Yepe3 U3MEPUTENbHBINA YUacToOK 3a
yac, MHHYTY, CEKyHOy. B »9ToM ciydae wu3MepuTenbHOe 00OpyIOBaHHWE Ha3bIBACTCS
pacxoJoMepamu.

CymectByeT 0Oojee ABYX JMAECATKOB pa3IMYHBIX CHOCOOOB HW3MEPEHHUs pacxona, HO
CaMbIMH PaCIPOCTPAHEHHBIMH PACXOAOMEpPAMH SIBIISIOTCS: JIEKTPOMArHUTHBIE, IEPEMEHHOTO U
IMMOCTOAHHOIO Meperaga JaBJICHHUA, TAXOMETPHUICCKHUC.

H3mepenue napameTpoB 3JIEKTPOIHEPTHH MPOBOAUTCS MPU MOMOILHU 3JIEKTPOAHAIN3aTOPA.
Tak, Omaromapsi aHamuM3aTopaM KadecTBa CHAOKEHHUS SJEKTPOIHEpruer s TpexdasHou ceTu
MOKHO HC TOJBKO TIIPCACKA3aTb HW TMPCAOTBPATHTb, HO U YCTPAHUTH BO3MOXHBIC U
CYIIECTBYIOIINE HETOJAJKH B CUCTEMaX, PACIPEACIISIONINX SJICKTPOIHEPTHIO.
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PrYTaC

MeTtoa HHCTPYMEHTAIBHOTO OOCIIEIOBAHUS — U3MEPEHNE Ta30BOM Cpebl - MPEIoiaract
MCII0JIb30BAaHUE ra30aHAIN3aTOPa, KOTOPBIA OMpeIessieT KOHLIEHTPAIMIO pa3HOOOPa3HBIX Ta30B B
razoBoi cMecu. Mcmomnb3zyercss 3TOT mpuOOp il M3MEPEHHS BPEIHBIX BEIIECTB B Ta30BBIX
BBIOpOCaX B MPOMBINIIEHHOCTH. Kpome TOro, razoaHaiu3aTop MOMOraeT HacTpauBaTh U
00CITy)KMBaTh T1€YH, KOTJIBI, TOPEJIKH, Ta30BbIe TYPOUHBI, KOTOPHIE padOTAIOT Ha JHOOBIX BHIAX
TOILIUBA.

Bce HeoOxomumple TpUOOPHI Il TIPOBEICHUS TaHHBIX HMCCIICIOBAHUS JIOJDKHBI OBITH B
KKIOU YHEProabopaTopum.

3. O6opynoBaHue /sl HHCTPYMEHTAJIBHOI0 JHEproayanTa.

Ne
n/n

Haszpanue npudopa TexHuYecKUe XapaKTEePUCTUKH Ha3znauenue

TennoBU3HMOHHBIN KOMILIEKC Juana3zon koHTponaupyemsix Temnepatyp: Ot -20°C | TennoBu3HOHHAs cheMKa
1o +550°C 3JIEMEHTOB 3JaHUN U
YUyBCTBUTEIBHOCTh 0,1°C COOpYKEHUH,
Koppexkuust usmepennit: KoadduuneHrt uzinydeHus: | AnarHocTuka
perynupyercs ot 0,1 mo 1,0 JHEPTETHUUECKOTO

Pabora OT ceTH mepeMeHHOT0 TOKa: 000pyI0BaHUS.

ApanTtep nuTaHus OT CETU MepeMeHHoro Toka 90-260
B, 50/60 I'n

VYcnoBus okpykarouieit cpebl:

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

v Juana3oH TeMneparyp Ipu XpaHEHHUH: Or -40°C
J0 +70°C

Pacxomomep ¢ naT4YnKOM JmameTp ycIIOBHOTO IIPOX0/1a TPYOONPOBOAa, MM Wzmeperue pacxona
TOJIUHOMeEPA 402000 JKUJIKOCTEH ¢
Bepxuue npezens AMana3oHOB H3MEPSAEMOT0o OTCYTCTBUEM IIpUMeEcei
pacxoma, M3/a  8+40000 0¢e3 BpEe3KH.
OcCHOBHasl MOTPENTHOCTh, %o

- IIpU U3MEPEHUHN 0OBEMHOTO pacxojia

- IPY U3MEPEHHUHU KOJINYECTBa
+1.5
+2

Temneparypa, °C

- KOHTPOJIMPYEMOH Cpezbl

- BO3/yXa, OKpyxKarormero b3-2
-10++150
-20++50

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

Bpewmst HenpepbIBHON paboTHI 6€3 moa3apsIKH
aKKyMyJISITOpa HE MEHee, 4
(Bo3MoskHa paboTa OT ceTu mepeMenHoro Toka 220 B
C MCIIOJIF30BAHNEM CETEBOTO a/IalTepa) 8
I'abapute, MM 100 x 290 x 420

Macca, kr, He Ooee 6

Inpomerp Juanazon namepenus temrneparypsl, °C ~ -30 JucraHnoHHoe

....T500 HU3MEpPEHUE TEMIIEPATYPBL.
[Ipenensl gomyckaeMoil OTHOCUTENBHOM
norpemHocTy, % +2°C (£1,5%)
Paspermarorias ciocoosocts, °C 0,2
IToka3zaTesp BU3MPOBAHUS 1:10
CriekTpanbHbIi Auana3oH, MM 8 ... 14
KoaddrmmenT nznydarensHoi cnocoOHOCTH
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0,95

Kommuectso siueex mamsitu, mr 1

Hanpspkenne nuranus, B(ankamunosas wiu NiCd)
9+1-2

['aGapuTHbIe pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBII ¢ 4
30HIaAMH

Huana3on u3mepsieMbix Temmepatyp,°C -
100...+1800 (3aBUCHT OT THIIA HCIIOIB3yEMOTO 30HAA,
cM. CBojiHas TabJMIIA UCTIONIB3YEMBbIX 30HI0B)
OTHOcHUTeNbHAsI TOTPEIIHOCTh, % +0,5 +en.mi.pasp.

Iena equHuUIB MiTaamero paspsaa,’C 0,1

KomnuecTBO TUIIOB CMEHHEIX 30HI0B 24

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

AOGCOIOTHAS MOTPEITHOCTH N3MEPEHUS
OTHOCHTEIIbHOM BIAXKHOCTH, %o 3

Pabouwne ycioBus sxcmoryatanuu, °C -20...+50
Hanpspkenune nuranus, B 1,5x2

KonTakTHOE M3MepeHue
TEMIIEPATYPbI PA3JTUYHBIX
cpell, OTHOCUTEIbHOMN
BIIAKHOCTH BO3yXa.

BrixogHas MOITHOCTE Tipu paboTe Ha
COTJIACOBAaHHYIO HATrPY3Ky (B 3aBUCUMOCTH OT
pexxuma BrimoueHus ), Bt 5, 10, 20

VYeunurens mommHoctn  CLASS D KITJI 80%
UYacrora reHepaimu (HEMPEPHIBHO WIIA UMITYIIBCHI),
I'g 512, 1024, 8928, uepenoBanue 3-X 4aCTOT
JomycTuMoe CONpOTUBIICHNE HATPY3KU moboe
(0...0)

CornacoBaHue ¢ Harpy3Koi ABTOMaTHYECKOE
Bpems HenpepbIBHOMN pabOTHI IPU BBIXOIHOM
MortHocTH 20 BT (MMIysbChI), 4ac 5

IIuranue 1 akkym. 12B/2,2 Au
T"abaputHBIE pa3Mephl SJEKTPOHHOTO OJIOKa, HE
boiiee, MM 190x140x80

Bec reneparopa B uexise, He Ooyiee, KT 2,2

TpaccupoBka MoA3eMHbIX
KOMMYHHKAITUH,
OTIpe/IENICHNE MECT UX
MOBPEKICHUM.

Jwramna3oHn usmepeHuit gaTumKa:

02 0-21%

(6{0) 0-10000 ppm

CO2  0-99,9%

NO 0-5000 ppm

S02 0-5000 ppm

napienue/paspexkenne 150 mOap

TOYHOCTh +5% (0T M3MEpEeHHOTO 3HAUYCHUS)

pabouas temmepatypa  0-40°C

pasmep 3oHma  1000x8 MM

MaKCHMallbHas TeMIIeparypa Jjs 30Haa 600°C

i 1100°C

3arporpaMMHPOBAHHbBIC BH]IBI TOIUTHBA
MPUPOHBIN ra3, KOKCOBBIH ra3, Masyr,

COJISIPKa, MPOTIAH WK JF00# BUI JPYroro

Py4HO 351€KTPOHHBIN
ra3oaHaln3aTop JUis
JUArHOCTHKY, HAJAIKH
KOTJIOB.
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HCIOJIb3yEeMOT0 TOIUIHBA

MTUTaHUE OT aKKYMYJISITOPHOH OaTapen WM OT CeTH

TIOPTHI JJIs BEIBO/IA (KOMITBIOTEP WIIN TIPUHTED)
RS232, nndpaxpacHslii mopT st

MIOJIKJIFOUEHUS IPUHTEPA

Macca | kr

HN3mepureb MJIOTHOCTH
TeIJIOBBIX NOTOKOB

Jlnana3oH n3MepeHus! MIIOTHOCTH TETIOBBIX

noroxkos, Br/M2 10...999

JuanazoH namMepeHus temmnepatypsl, C -

30...+100

Jlnamnas3oH ONpeaeIeHuUsI COPOTUBICHHS

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

OtHocHUTeNbHAs! TOTPEITHOCTh H3MEPEHHS

IJIOTHOCTH TEILIOBELIX IIOTOKOB, He Ooiee, %
+6

AOCONIOTHAsSI TOTPEITHOCTh H3MEPEHUS

TeMmIeparypsl, He 6oiee, °C +0.2

O0BeM apxuBUpYEeMOil HHpOpMAIHY, 3HAYCHUN
2000 Ha kaHan

OO1mee KOJIMIECTBO N3MEPUTENIBHBIX KaHATIOB
10...100

KonmuecTBO M3MEpHUTENBHBIX KaHATIOB MOIYJIA: -

KaHaJl TeIJIOBOTO TIOTOKA - KaHAJI TEMIIEPaTyphl
Kon¢urypauus mno 3akazy

JTUTenbHOCTh HAOMIOACHUH (PEKUM CaMOITUCIIA),

qac 1...400

WuTepBan usmepeHuit (pexxuM camMoIucua), MUH
1...180

I'abGapuTHBIE pa3mMepsl, MM:

- aJeKTpoHHOTO OMoKa  175%x90x30

- MOJYJIsS 117x80x32

- mpeoOpa3oBaTeNsl TEIIIOBOTO IIOTOKA

027x2

- MpeoOpa3oBaTes TeMITepaTypsl (KOHTAKTHBIH)

012x4

Macca npubopa ¢ OHUM MOJyNeM, He Ooliee, Kr
15

610x52,

W3mepenue miIoTHOCTH
TETUIOBBIX NTOTOKOB,
TEPMHUUYECKOTO
COIIPOTUBIICHUS U
COIPOTHUBIICHHS
Terulonepenade npu
TCIIJIOBU3MOHHOM
o0cIeI0BaHHH.

Kﬂeﬂll/l TOKOU3MEPUTEJIbHBbIC

Nsmepenue cuibl Toka 10 2000 A (poct./ mepem.)
N3mepenune Hanpsbrenus 10 750 B (moct./ mepem.)
Bazosas morpemHocTs: +1,2 % (Tok), £0,75 %
(HampspxeHme)

Usmepenue gactotsl (10 40 MI ')

Uzmepenue conporusnenus (40 MOwm), mpo3BoHKa
Lenu

Wzmepenne emkxoct (10 2 MD)

ABTOMAaTHYECKUI BEIOOD Tpeiea N3MEpEeHUs
VneprxaHue nokazaHuii

ABTOBBIKJTFOUCHHE MTUTAHUS, HHIUKAIINAS Pa3psaa
Garapen

KK-unanmukatop (4000), mogcBeTKa guctiest

beckonTakTHOE
M3MEpEHUE CHIIBI TOKa JI0
400A B ceTn. M3mepenue
HanpPsHKEHUS
MIEPEMEHHOTO/TIOCTOSTHHO
ro Toka o 600 B

Ana.nmaTop KayecTrBa
3JICKTPOIHEPIrUun

JMaria3oH U3MepeHus Ga3HOTO HANIPSKEHHS:
0,6...360 B;

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

KD mo I'OCT 13109;

nuana3oH pabouux temmeparyp: —20...50°C;

Macca mpudopa: 2 Kr.

[IpocT B ynpaBiienuu.
[To3BonsieT mpousBecTu
aHaIM3 COOBITHH,
MIPOUCXOJSIINX B CETH
HENOCPEACTBEHHO Ha
MecCTe POBEACHUS
u3MepeHuit 6e3
ucnonb3oBanus [TK
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10

Ennnannst u3mepeHus M/cM

Juana3zoH uaMepeHuit 0,05-100

TouHoCTh N3MEpeHNit +/- 1,0 Mmm

Bpewms m3mepennii B pexxume ciaexernns  0.16-1
CeK

Hcrounuk nutaHus 2 Garapeiiku THma AA
3armura ot nelIn U Boasl  |P54

Pabouas temmeparypa  -10 mo +50°C
T'abapuTtst 125 x 45 x 24 MM

Bec 0,110 xr

U3mepeHue paccTosHUM,
BBIYUCIICHHUE TUTOINATIHA U
o0BemMa

11

CKOpOCTh CKaHUPOBAHUSI IOUCKOBBIM 3JIEMEHTOM
HaJl IOBEPXHOCTHIO0 KOHTPOJIUPYEMOTO 00BEKTa, M/C
0..05
MakcumanbHasi riryOuHa OOHApYKEHUS, M
KPBILIKH KOJOAIEB 10 0,6
mwractuabsl 100x100x1 MM go 0,4
MoHeTa (22mMM) 10 0,15
[TapameTps! okpy>Kkaromien cpest
TeMIIepaTypa OKpysXaromero Bo3ayxa, °C -5 ...+50
OoTHOCHTENbHas BiIaxHocTh (pu T=25°C), %
Jo 98
arMoc(epHoe aBnenue, MM pr.ct. 630 ...800
BeposiTHOCTh 00HAPY)KEHHST METAIUTHYECKUX
00BEKTOB He MeHee 90%
IIuranue onna 6arapest 9B (Tun E, Kopynn)
WM aKKYMYJISTOD
I'abGapuTHBIe pa3mepsl mpubopa, MM 280x60
Bec, kr He 6omnee 1,0
Bpewms ycraHoBieHHs pabodero pexuma, ¢ He Ooiee
5

OOHapyKCHHUE JTIOKOB,
METATHYECKUX
MPEIMETOB IO CIIOEM
acapTa, TpyHTa, CHETa.

12

H3mepurens-perucrparop B
KOMILIEKTE C 2 MOBePXHOCTHBIMHU
AATYMKAMH

KonmuecTBo kaHanoB m3mMepeHus 2
Hunukatop KKHN

Juana3on nzMepenus B 3apucumoctd o HCX
TepmomnpeobpazoBarens, °C:

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

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

-50...500

[Ipenen momyckaemoii aGCOTIOTHOM MOTPEIIHOCTH,
°C +0,2

Pazpematormas criocoOHOCTh IPH U3MEPEHUH

Temnepartypsl, °C 0,1
[penensr qomyckaeMon aOCOTOTHOMN MOTPEITHOCTH
OTCYeTa TEKYILETO BPEMEHH, C/CYTKH +10

[Ipenensl gomyckaeMoii JOMOIHUTEIbHON
MIOTPEITHOCTH, BEI3BAHHOM OTKIOHEHUEM
TEMIIEPaTypPbl OKPYKAIOIIEH Cpellbl OT HOPMAJIBLHOM
(20£5)°C na kaxmaue 10°C 0,5 ocHOBHOI
MIOTPEITHOCTH

IIporpaMmupyeMblii HHTEPBAJI MEXKAY U3MEPEHUSIMH

Wzmepenne u
perucTpanus c
nocieaymouen nepegauen
Ha [IK temnepatypst
MTOBEPXHOCTH (TPYOHI,
CTEHBI U T.II.).
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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK PITYTUC
i _ qu]::X(HEHV[E BBICIIIETO OBPA3OEIAHV[H
] «POCCNNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
Sne TYPMSMA |41 CEPBV[CA» Aucm 66 uz 102
2c...244

KonmuecTBo perucTpupyemMbix u3MepeHuid Ha
Kaxaeii kagaa 15000
Hanpspkenne nuranus, B 9+1-3
Crenenb 3amuTthl kopyca o 'OCT 14254 1P-42
Tun naTepdeiica A CBI3U ¢ KOMIBIOTEPOM
RS 232
Macca, kr 0,25
["abapuTHBIE pa3Mephl, MM. 140x70x40

4. TexHo10rH4YeCKUI MPOIECC BHIMOJIHEHNS TENJIOBU3HOHHOM CHEeMKH 31aHMS.

OnHUM U3 OCHOBHBIX IyTeW SKOHOMUU TOIUIMBA SIBISETCS YMEHBIICHUE TEIUIOBBIX MOTEPh U
TEIJIONOCTYIUICHUH Yepe3 OrpaKIatonue KOHCTPYKIIMA CTPOUTEILHBIX COOPYKEHHM, TOCTUTAIOIINE
1o 3apyO0ekHbIM HcTOYHUKAM 10 30% OOIIMX MOTePb.

TennoBU3UOHHBIN KOHTPOJIb KadyecTBa TEIIO3AUIUTHl 3IaHUM W COOPYXKEHHH, ycmen 3a-
PEKOMEHI0BaTh ceOsl, KaK OJIMH M3 OCHOBHBIX CIIOCOOOB KOHTPOJISI COCTOSIHUSL OTPAXKAAIOIINX KOH-
CTPYKIIUH MO OKOHYAHMM CTPOUTEIHCTBA U B MEPUOJ IKCIUTyaTallMd, BBUIY ONEPATUBHOCTU, Ha-
TJISTHOCTH METOJIa U JOCTOBEPHOCTHU MOJYYCHHBIX PE3yJabTaTOB. MeTo ] M03BOJISET BHIIBUTH Ha-
PYLICHUS] TEIUIO3AIIUTHl OTPaKIAIOIIUX KOHCTPYKIMM, BO3HUKIINE B PE3YJIbTATE CIETYIOIINX
MIPUYKH:

* HApYUIEHUS TEXHOJOTMU  HW3TOTOBJEHUS  CTPOMUTEIIBHBIX  MaTEpPUAIOB, IMPABUII
CKIIQANPOBAHUS,

MEPEBO3KH U T.I1.;

e omMOOK M HApYIICHUN TIPU CTPOUTENHCTBE 3/1aHUM;

*  HEMpPaBUJIBLHOTO PEXHMMA IKCILTyaTalllH.

[Tepeuncrnennbie (akTOpbl MPUBOIAT K MPEKACBPEMEHHOMY CHHKEHHMIO TETIO3alIUTHBIX
CBOMCTB B OT/ICJIbHBIX MECTaX OTPakKJAIOIINX KOHCTPYKIIUN B pPe3yJbTaTe BO3JCUCTBUS MOTOIHBIX
(BeTep, aTMoc(epHbIe 0CATKN) U €CTECTBEHHO-KIMMATHUECKUX (IIUKIIBI TETIO-XOJO0 I-TETJI0, BIaXkK-
HOCTB) YCIIOBUM. DTO, B CBOIO OYEpE/lb, TPUBOJIUT K YXYAIICHUIO MUKPOKJIMMAaTa BHYTPH 3AaHUMN
U TIepepacxo/1y TOIUINBA, BCIEACTBHUE MOBBIIICHHUS TETUIOMOTEDPD.

CoBpeMeHHbIE TEIJIOBU3MOHHBIE CUCTEMBI TTO3BOJISIFOT OBICTPO M TOYHO BBISBUTH YUaCTKH C
MOBBIIIEHHBIMU TETJIOTIOTEPSIMU M OMpPENeNTUuTh UX rpaHuilbl. KonnuecTBeHHas oOleHKa oOHapy-
JKEHHOTO JieeKTa MPOU3BOAMUTCS B JIAOOPATOPHBIX YCIOBUSX C HCIOJb30BAHUEM COBPEMEHHOM
pOrpaMMHOM mpoayKiuu u TpaauninonHoro (JI1, JI2, JI3) marematudeckoro amnmapara.

Heo6xomuMo 3amMeTuTh, 4To (pr3nyueckas CTOpOHaA SBJICHHUH, TPOUCXOASAIINX TIPH U3TYICHUN
U PACIpPOCTPAHEHUU Temia MOBEPXHOCTSIMH OTPAKIAIONINX CTPOUTEIBHBIX KOHCTPYKIIUA,
JIOCTaTOYHO XOPOIIO M3y4YeHa W OMKCaHa B TEPEUMCICHHOW HIDKe nuTeparype. OTHOCHUTEIBHO
TpeOoBaHuil Kk TepMmorpaduu 3IaHU W COOPYXKEHHH, a TakkKe TMOpsSAKy €€ MpPOBEIACHHS
cymiectByeT coorBercTByrommii ['OCT.

Hcnonvsyemvie npubopul u 06opyodosarue.

[IpakTdeckoe TNPUMEHEHHE pPa3UYHBIX TEIUIOBU3UOHHBIX CHCTEM ISl 00CIIeOBaHMS
3IaHUN ¥ COOPYKEHUH MO3BOJSET CAENATh CIEAYIOIINE BBIBOBI: TEIUIOBU30PHI ISl TepMOTpadun
3IaHUN U COOPYKEHUH JTOHKHBI OTBEYATh CIEAYIOIINM TPEOOBAHUSM:

* JMana3oH U3MEPSEMBIX TEMIIEPATYP: -20°C - +30°C
* mpenels TeMieparypHoit uyBctBuTenbHocTu: 0,5 °C
* JWana3oH pabovux TeMIepaTyp: -15°C - +40 °C

* BO3MOXXHOCTb MPUMEHEHHUS CMEHHBIX 00BEKTHUBOB, YroJl 0030pa: 7rpai. - 20rpan.
* YHCIJIO 3JIEMEHTOB B CTPOKE * YMCIIO 3JIEMEHTOB B Kajape, He meree: 100 * 100
* BO3MOXXHOCTb I[IOJIyueHHUs 3HaueHus TemmepaTypsl B °C  Ha DJKpaHe JucIUIes
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TETIOBU30PANIIN TIEPEHOCHOTO KOMITBIOTEPA HEIIOCPEJICTBEHHO Ha MECTE ChEMKH;

* BO3MOXHOCTb 3alUCU TEPMOHM300paKCHHSI HA BHUICOMArHUTOGOH WM WHOW MArHUTHBIN
HOCHUTEIb HHPOPMAIIHH;

* PperynMpoBaHUe 3HAYCHUS
U3JIydaTeIbHON CrIOCOOHOCTH (8);

CoBpeMeHHasl TEIUIOBU3MOHHAS TEXHUKA

e HCIIONB3YeT MH(PAKpACHBIE JETEKTOPHI, Pabo-

b oy e T TAIOIIME B BYX JHANA30HAX: KOPOTKOBOIHOBOM
oy (3-5 MKM) U JIMHHOBOIHOBOM (8 - 14 MKM). Uc-
: ; mojib3oBanne 3Tux MK-amama3oHOB CBA3aHO C

brga S 0COOEHHOCTAMHU MPOMYCKAHUS TEIIOBOIO U3Iy-
T = 3 ' qeHus aTMoc(epoi. Ecnn

S pykoBojacTBoBathcsi  rpadpuxom  (Puc. 1.1),
e KOTOPBIA NpUBOAUTCA 10 JI3, TO 31€Ch Tak XKe
BUJHO, IOYEMY HEOOXOJMMO HCIIOJIb30BATh

UMEHHO O3TH HWH(QpaKpacHble JAHANA30HBI:
.- CHEKTpalbHBI KOPDUIHUEHT OTpaxKeHHs
MUHHMAaJIEH, a, CJIEOBATEIbHO, MUHUMAJIBHO
BIUSHUE OTPAXEHHOTO H3IyueHus. B 3Tom
OTHOUICHUH TO3WIUU JUIMHHOBOJIHOBOTO H
KOPOTKOBOJIHOBOT'O ~ HMH(paKpacHbIX JaHamna-
30HOB TPUMEPHO OJMHAKOBHI JUIsl ciiydas TepMorpadguu 3manuii. B To ke Bpemsa yc-
TaHoBJIeHO, 4To 40% Bceil sHeprun cobctBeHHOro MK- u3nydenus ob6bekTa MpUXOIUTCS Ha
JUIMHHOBOJIHOBYIO 4acTh, a Ha KOpPOTKOBOJIHOBYIO- Bcero 1%. Crenyer mpu3Hath
HE)KENaTeJIbHBIM NpPUMEHEHHE Ui TepMmorpaduu 37aHUM M COOpPYKEHHUH TEeIIOBH30pOB
WHINKATOPHOTO THIIA, TIPUHIIMI JCWCTBHUS KOTOPBIX OCHOBAaH Ha MpPeoOpa3oBaHWU MH(PPAKPACHBIX
Jqydell ¢ TOMOIIBI0 NTUPOBUANKOHOBON TpyOkH. [Ipumenenne UK - mupomMeTpoB BO3MOXKHO TOJIBKO
B Ka4yecTBE BCIOMOTATENBHBIX CpeAcTB. KpoMe TOro GOJBIIMHCTBO M3 HUX HEPaOOTOCTIOCOOHBI
npu OTpUIATeNbHBIX Temneparypax. ( Tepmorpadwus 31aHuil MpoBOIUTCA, KaK MPaBUIIO, 3UMOH B
OTOINUTENbHBIN TIEPHOT).

Kpome TemnoBuzopa ans oOciieJoBaHUS 3[aHUM U COOpPYKEHUH HEOOXOIMMO cieyroliee
obopynoBaHue:

* mpuOOp st KOHTAKTHOTO U3MEPEHUS TEMIIEpPaTyphl ¢ orpeIHocThio He Oonee 0,5 °C;

* YalleyHbld aHeMOMETp (MPUOOP IS ONpesIeIeHHUs] CKOPOCTH BETPa);

* IITATUB;

* u3MepuTeNnbHas pynerka (6omee 10 MmeTpoB);

* PTYTHBIM TEPMOMETP /ISl U3MEPEHHS TEMIIEPATypPhl OKPYKAIOILEr0 BO3yXa;

* TpeoOpa3oBaTeNb TEMIOBOTO MOTOKA;

+ xenarenbHO uMeTh K- mupomerp;

Heobxooumvie ycnosus ons kauecmeeHHou mepmozpaghuu u n0O20MoBKa K UsMePEHUSM.

C nenpio MONyYeHHs JIOCTOBEPHBIX PE3yJbTATOB IPH TepMOrpaduuecKkoM o00cCiIeI0BaHIH
3MaHUA W COOPYXXEHH HEOOXOJWMO BBITIOJNHHUTH DA YCIOBHH, 3HAYMTEIbHAS YacTh KOTOPBIX
uznoxena B JI1. OnHako, MpUMEHEHHWE COBPEMEHHOH TEIJIOBU3MOHHOM TEXHMKH, MOHYXIaeT
BHECTH HEKOTOPHIC U3MEHEHHUS U JTOTIOJTHEHHSL.

W3mepenus creayer NpOU3BOMUTH IPH Tepenajze TeMmIeparyp MeXIy BHYTPEHHUM U
HapYXHBIM BO3JyXOM, MPEBOCXOSAIINM MHHHUMAJIBHO JOMYCTUMBINA, KOTOPBIA OMNMpeAensercs Mo

dopmyre:

Puc 1.1
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o xXr
tn = 0 % RY x 220
1—-r
SJAe.

0 - npemen TemrepaTypHOI 4YBCTBHTENBHOCTH TEILIOBU30pa, °C;

R; - MIPOEKTHOE conpoTusienye reronepenade, M*C/BT;

a - KOO(QGUIMEHT TEeMI00T1a4H, IPUHUMAEMbIH PaBHBIM: JUIsl BHYTPEHHEH MOBEPXHOCTH CTEH
110 HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMH; JIIsl HAPY>KHOM MMOBEPXHOCTU CTEH MpU
ckopocTsx Berpa 1, 3, 6 M/c - coorBercTBenHo 11, 20, 30; Bt/ (M*C);

I - OTHOCHUTEIBHOE CONPOTHBJICHHWE TEIUIONEpENaye IOJIEKAIIErO  BbIBICHHUIO
Je(eKTHOro y4acTKa orpax/jaromieid KoHCTpyKuuu, e ooinee 0,85;

Tepmorpaduio 37aHUNH U COOPYKEHHUH CleIyeT MPOBOAWTH B OTOMMUTEIBHBIA CE30H, TaK
KaK IIpU 3TOM Iepenaj Temieparyp OyaeT MakCUMaJlbHO BO3MOKHBIM M BCErJia YAOBJIETBOPSET
ycioButo ¢popmyibl (1). Tak xe HEOOXOIUMO OTCYTCTBHE OCAIKOB, IIOBEPXHOCTH 00CIICTyeMbIX
3/1aHUH JOJKHA OBITH CBOOOIHA OT MHEs. Y CIIOBHS TEIJIOBOM MHEPIIMM MaTepHaIoB KOHCTPYKIUHA
npu TepMorpaduu HapyKHOW 4YacTH 37aHusd TpeOyroT, 4ToObl oOcienyeMblii OOBEKT He
HaxXOJWICS Ha COJIHIE B TeueHHe 12 yacoB, ImpenuiecTBoBaBIIMX ChEMKe. Jlyumie nmpoBoanuTs
U3MEpEHUsl yTpoM, B macMypHyto norony. Ilpu mH@paxpacHOil chEéMKe BHYTPH NMOMELIEHUI
cieayeTr ocoboe BHUMaHUE OOpaTUTh Ha SKpaHUPOBAHUWE MCTOYHUKOB CBETA U TemJia (JIamil
HaKaJMBaHUs, OTONUTENIbHBIX PAANATOPOB) PACIOIOKEHHBIX BOIM3U 00BEKTa TEPMOTpadHH.

Ecnu nmeer Mecto BeTep, TO HEOOXOAMMO H3MEPHUTh €r0 CKOPOCTb AJs JalbHEWIIen
KOPPEKTUPOBKHU M3MEPEHHBIX 3HAUEHMH TemrmepaTryp, 0 4éM OyAeT CKa3aHO B pasjiese, MOCBs-
IIeHHOM 00paboTKe pe3ynbTaToB M3MepeHui. [1o BO3MOKHOCTH ciienyeT BbIOMpaTh Oe3BeTpeH-
Hble 1HU. Cuila U HalpaBJIeHHUE BETpa OKa3bIBAIOT CYILIECTBEHHOE BIIMSHUE Ha TEIJIONOTEPH BO3-
JyXOIIPOHMIIAHUEM U TEIIONOTEPU KOHBEKIUEN C HAPYKHOM MIOBEPXHOCTH.

BBuny 3HauMTENbHBIX pa3MEpoOB 3/aHUN TEIUIOBU3UOHHYIO CHEMKY IPOU3BOJAT IO-
kagposo. [lo 3aBepuieHnn ChEMKHM OUEPENHOIO Kajpa ONepaTop MEepEMEINAET TEIJIOBU30pP Ta-
KHM 00pa3oM, 4TOOBI 0OBEKT M3MEPEHHS HaXOIUJICS MO yriioM HabmoaeHus He meHee 60°. B
3TOM CiIy4ae M3JlydaTelbHas CIIOCOOHOCTh OT yIJia HaOJIOJIeHUsl NMPaKTUYEeCKH HE 3aBUCHT. B
nuanazone ot 60° no 90° n3nyuyarenbHast CIOCOOHOCTH NpU NpubIKeHuu K 90° 6yner ctpeMu-
TEJIBHO TMajaTh, a KOA(PGHUIMEHT OTPpaXXKEHUsI COOTBETCTBEHHO Bo3pacTarh. [loaTomMy Hanmo crpe-
MUTBCS, YTOOBI TEIJIOBU30P ObLT HapaBiieH M0 HOpMalld K CHUMaeMoMy o0bekTy. Ecnu BbicoTa
Takoro oowvekra npesbimaer 10 MeTpoB, TO A1 paboOThl PEKOMEHJIyeTCs MCIOJIb30BaTh MOH-
Ta@XXHYIO BBIIKY. Y 1aJ€HHOCTh TEIJIOBU3MOHHOW KaMepbl OT 00BEKTa MPU HAPYKHOU ChEMKE
HaJI0 BEIOMPATH B CIEIYIOIIEM JAUana3oHe:

I/ﬂgﬁ <L<L npeo.
,Jrae:

L - yjaneHue TemioBm3opa oT oGbexra crémiy;, f - yrox o63opa obbexTusa,

L npeo.. - paccrosiHue, HA KOTOPOM TEIUIOBU30D TEPsieT TPeOyEeMYIO0 TOUHOCTh B COOTBETCTBUH C
TEeXHUYECKUMH XapaKTeprcTHKaMu 1 oromenneM K- usmydenns armocdepHbIM BO3IyXOM;
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[Mpubnmxenne Kk 00bekTy Ha paccrosaue L< l/tgfHeonmpaBmaHHO yBETHYHT Bpems
cpéMku. [Ipu Tepmorpaduu BHyTpeHHEH MOBEPXHOCTH 00BEKTa CIEAYeT UCXOANUTh U3 Pa3MEpOB
y4acTKa C MOBBIIICHHBIMU TEIUIONOTEPSIMU. PekoMeHayeTcsl MConb30BaTh OObEKTUBBI C YIIIOM
0030pa He meHee 12.

Ha o6cnenyemoii moBepXHOCTH BBIOMPAIOT FT€OMETPUUYECKUI pernep, B Ka4eCcTBE KOTOPOTo
MOKHO HCIIOJIb30BaTh THUIIOBBIE CTPOUTEIbHBIE 3JIEMEHTHl C H3BECTHBIMU JIMHEHHBIMU
pazMepamMu. OTO HEOOXOAMMO MJisi ompeaesieHHs MacmTaba mnpu o00paboTKe pe3yabTaToB
U3MEpPEHUN.

Ilposedenue meniosu3UOHHOU CLEMKU.

TennoBHU30p yCTaHABIMBAIOT, MOJAKIIOYAIOT BUACOMArHUTO(MOH M BBHICTABISIOT HEOOXOIH-
MBIl TEeMIEepaTypHbId JAHMAaNa30H KOTOPbIM, B COBPEMEHHOW TEIUIOBU3MOHHOW TEXHHUKE
ONpezensieT HE TOJbKO BEPXHIOI U HIKHIOI TpPAaHUIy HU3MEpSEMBIX TeMIleparyp, HO U
YyBCTBUTEIBHOCTh. Perynupys ¢okyc, TeMmepaTypHbii YpOBEHb, SPKOCTb M KOHTPACT
NOOMBAIOTCS YCTOMYMBOTO M YETKOTO TEPMOHM300paKeHHS Ha JKpaHE BUACOKOHTPOIBHOTO
ycTpoiicTBa. TepmMonszobpaskeHrne Hapy>KHON MOBEPXHOCTU CHUMAIOT MO KaJapaM U 3alUCBhIBAIOT
Ha BUACOMArHuToPpoH WM IUCKeTy. BumeomMarHUTO(OH MO3BOJISET 3aNMUCHIBATh 3BYKOBYIO
uHGOPMALIMIO O TMapaMeTpax CbhEMKH, MO3TOMY €ro HCIHOJIb30BaHHE MPEANOYTUTEIHHO.
CoBpeMeHHBIE TEIUIOBU30pPHI TOCIECIHIX MOIU(UKANUKA KaK IMPaBHJIO HMEIOT BCTPOCHHBIC
MUKPO(OHBI, BCTPOSHHBIE MEHIO Ha PYCCKOM SI3bIKE, IPOU3BOASAT 3aMucCh M300paxkeHuid Ha PS -
KapTbl pa3sHOHW €MKOCTH, a TaK € 3allMCBHIBAIOT BCIO MH(POPMAIHMIO O TEIUIOBOM COCTOSIHUU
00BEKTa, YTO MO3BOJIIET MOJYYUTh YAOBIETBOPUTEIBHYIO TepMOTpamMMmy mpu oOpaboTke B
cllydae HEBEpHOTO BBIOOpa OMepaTopoM MapaMeTpoB ChEMKHU. Bce 3HaueHust temmeparyp,
KOTOpbIe OyIyT MCIIOJIB30BaTbCS HMXKE, JTOJDKHBI OBITh NMPEABAPUTEIBHO CKOPPEKTUPOBAHBI C
y4€TOM H3JIydaTeabHOU criocoOHOCcTH 00bekTa. Eciu 3Ta BennuuHa n3BecTHa, TO (aKTUYECKYIO
TEMIIepaTypy MOXKHO ONPEAETIUTh 0 popMyIe:

T = Lo [ N ®)

Km P
Jrne:
Tpad - V3MEpEHHAS TEMNOBU30POM TEMIEPATYPA,
Tyarm - haxruseckas Temneparypa oObexTa;

£ - X02(pPULUHEHT H3TydeHHs] MaTepHaa,

BONBIIMHCTBO COBPEMEHHBIX TEIUIOBH30POB JENAKOT 3Ty KOPPEKLIMIO aBTOMAaTHYECKH,
JIOCTAaTOYHO BBECTH 3HAUYEHHUE HU3TYy4aTeabHOM crocoOHOCTH. 3HaueHHs Kod(p(dUIMEeHTa «E»
JUIsl OCHOBHBIX CTPOMTENbHBIX MaTepuanoB npuBeneHsl B Tabmuue 1.1 [punoxenus 1. Ouu
IIpEeIHA3HAYEHBl JUIsl MCIOJIb30BAaHUS TOJBKO B KauyeCTBE OPHUEHTHpPA, TaK KaK 3aBUCAT HE
TOJIBKO OT TEMIEparypbl Marepuansa, HO M OT CIEKTPAJbHOM YYBCTBUTEIBHOCTH
UCrosib3yeMoro mnpubopa. B CBsI3M C 3TUM peKOMEHIyeTCs H3IydaTelIbHYI CIIOCOOHOCTh
HCCIIEyeMOM TIOBEPXHOCTH OIPENEIATh HETIOCPEIACTBEHHO HA MECTE ChEMKH.

Jls1s1 3TOr0 KOHTaKTHBIM TEPMOMETPOM ONPEACISAIOT UCTHHHYIO TeMIepaTypy oObekTa, a
3aTeM BBOJSIT B MPOIIECCOP TEIUIOBM30pa BCE HOBBIE 3HAYCHHS &, TOOMBAsCh PAaBEHCTBA Tusv. U
Tpan

YcTaHOBIEHHOE NPU JOCTUKEHUH YKAa3aHHOTO PAaBEHCTBA 3HAYEHHE € U OyNeT SBISATHCS
UCTHHHOM M3ITy4aTeNIbHON CIIOCOOHOCThIO 00BhekTa. HeoOxommmMo nMeTh BBUTY, UTO OIMIMOKA B
U3MEpPEHUH TeMIIEpaTyphbl OT HEBEPHOTO OIPEIEICHUS N3TyYaTeIbHOW CTOCOOHOCTH 3aBUCHUT OT
ucnonszyemoro MK-nunanazona u temmepatypsl o0bekTa chéMKHU. Ilpu Temmeparype okojo
0°C »Ta mOrpenrHOCTh HE3HAYHMTENIbHA (OKOJIO HYJsS), HO OHa BO3PAcTaeT C MOHWKXEHHUEM
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TEeMIIepaTypsl O0OBbEKTa M JOCTUTraeT HECKOJbKUX TpagycoB Ha omuOky mo € B 0.1 mpu
temneparype oobekTa -20°C. IIpocMOTpeB MOBEPXHOCTh MCCIEAYEMOTO 3/IaHUS, U 3alIUCaB €€
TEPMOM300paKEHNE Ha BUJCOMArHUTO()OH (MM MHON HOCUTENh) BRIOUpaOT 0a30BBIA YYaCTOK,
pasMepoM OOJbIIE JBYX TOJIIMH OrPaXXJArOIel KOHCTPYKIMH M WMEIOIIUN paBHOMEPHOE
TEMIIEPATypHOE MOoJIe. DTOT YYaCTOK JIOJKEH OBITh BBIMOJIHEH U3 TEX K€ CTpOoHMaTepHaoB, U
UMETh Ty J>K€ KOHCTPYKIHIO, YTO M HCcleayemas IOBEPXHOCTh C TeMIIepaTypHBIMU
aHomanusMu. Ero TemmeparypHoe TmojJi€ JOKHO COOTBETCTBOBATH MHUHUMAIBHOMY
BBIXOJJHOMY  CHTHAJly  TEIUIOBM30pa s uccieayemMoro  oobekra.  CpaBHHBas
TEPMOU300paKEHNUE OrpaXKIAroNIe KOHCTPYKIMU M 0a30BOr0 y4yacTKa, BBIABISIIOT MECTa C
MOBBIIIEHHBIMU TEIUIONIOTEPSIMU. Temreparypa HapyKHOH IMOBEPXHOCTH TaKHX YYacCTKOB
MPEBBIIIACT TeMIeparypy 0a30BOro ydacTtka, Kak MHHHMYM, Ha BEJIWYUHY LEHBI JIEJICHUS
HIKAJTBI TETUIOBU30pA.

ba3oBblif yuacTOK U MecTa C TeMIepaTypHbBIMH aHOMAJIHSMU TOJIBEPratoTCs AETalbHOM
TepMorpaduu y)xe ¢ MUHUMAJIbHO BO3MOXHOT'O PAaCCTOSIHUS CHApYKU M BHYTPH 3JaHUU, TaM
KEe HM3MepsieTcsl TeMIliepaTypa OKpyKawllero Bosayxa. HeoOxommmo, Tak ke, BU3YalIbHO
OCMOTpETh JITOT YYacCTOK, UYTOOBI ONpPEIENUTh, HE SBIACTCS JH €ro TeIyIoBas KapTUHA
CIIEICTBUEM, HANpUMEp, JIOKAIbHOTO 3arps3HEHHs] W  COOTBETCTBEHHO HM3MEHEHUSs
U3IydaTeabHOl crocoOHOCTH. [lo OKOHUaHWH CHEMKHU JODKHBI OBITH M3MEPEHBI M 3aIHCaHBI
JUTSL KQXKJI0T0 aHOMAJILHOTO M 0a30BOT0 YYaCTKOB CIIEAYIOIINE BETUYNHBIL:

* TeMIepaTypa Hapy»XHOTO BO3yXa,

*  CKOpOCTH BETpa;

* Hapy)KHas TEMIIepaTypa Ha MOBEPXHOCTH MCCIIEAYEMOTO y4acTKa;

* TeMImepaTypa BHYTpEHHEW NOBEPXHOCTH UCCIEIyEMOr0 yJacTKa;

* TeMmIeparypa OKpY>KaroIllero Bo3ayxa BHYTPH 3JJaHUS;

* TemrepaTypHbBIN IMana3oH U YPOBEHb B MOMEHT ChEMKH,

*  YTOJI 3pEHHsI UCIIOIB3yeMOTo OOBEKTHBA,

*  paccTOsIHHE JI0 UCCIIeYyEeMOil TOBEPXHOCTH;

*  HM3JIydYaTeIbHas CIIOCOOHOCTH OBEPXHOCTH O0BEKTA;

*  TEIJIOBOM MOTOK Yepe3 UCCIIEAyeMbIi YHacTOK, €CIIM TaKue U3MEpEHHsI TPOBOINIINCE;

* pacmpezielieHHe TEeMIIepaTryp IO 3JEMEHTaM CHCTEMBl OTOIUICHHS B 0O0CIeIyeMOM
CEKTOpE 3/1aHMs.

[Tonmy4uB 5TH TaHHBIE MOXKHO TIPUCTYIHThH K KOJIMYECTBEHHON OLIEHKE Pe3yJIbTaTOB U3Me-
peHmii W KommbioTepHOU oOpabotke. B Ilpumoxkenun 1 (Puc. 1.4 - 1.11) nmpueneHsl
TEPMOTPaMMBl Y4aCTKOB OTPAXIAIOMIMX KOHCTPYKIMK C TIOBBIMICHHBIMU TETUIONOTEPSIMUA M
npuMepsl BbIOOpa 6a30BbIX YUaCTKOB.

Obpabomia pe3yn1bmamos usmepeHull.

CoBpeMeHHbIE IPOTPaMMHBIE CPEJICTBA MO3BOJIAIOT ONEPATUBHO U TOYHO MPOAHAIU3UPO-
BaTh PE3yJIbTATHl TETUNIOBU3MOHHON CHEMKH ¥ TIPEJCTABUTH PE3YNIbTaThl 00CIETOBAaHUS B BUJIC
[BETHBIX WIM 4YE€PHO-OENMbIX TepMmorpamm. [l Kakaoro wuccieayemMoro ¢parMeHTa
OrpaXkJIaromiell KOHCTPYKIIMKA HEOOXOAMMO UMETh CIICAYIOIINE HCXOIHbIEC JaHHBIE:

*  M3IydYaTeJbHas COCOOHOCTH (€);

* Temrmeparypa Bo3ayxa BOmu3u oobekta (T);

* Ttemmeparypa atmochepHoro Bo3ayxa (T.) (mpu cbEMKe BHYTPH TMOMEIIECHHUS -
TEeMIIepaTypa B €ro CpeaHel 4acTy, B 1,5 MeTpax ot mosna;

*  JHUCTaHIMS 10 00beKTa (M);

*  TeMIEpaTypHBIN YPOBEHB;

* TEeMIEpaTypHbIN IHUAIA30H;

*  BHJIBI UCTIOJIB3YEMBIX (DUIBTPOB U auadparm;

* yroxa 0030pa UCTIOIb3yeMOro 00BEKTHBA.
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PryTaC

ITocne Toro, kak Temmeparypa B KaKJOH TOYKE CTAaHOBUTCS H3BECTHOM HEOOXOIUMO
y4ecTb CKOPOCTh BeTpa (IporpamMmbl 00pabOTKH TEPMOHM300PaXKEHUs ITOTO, KaK MPaBHIIO, HE
JIeNIal0T) B COOTBETCTBUHU C (POPMYIION:

; v 0.448 . @)

1

T, |V,

Jroe:
V; - ckopocTh BeTpa npu Temmepatype T,

V, - ckopoCTb BeTpa npy Temrepatype Tz;

Tak Kak NpU NIEPEMEHHOM BETPE MCIOJIb30BAHUE [aHHOW KOPPEKTHPOBKU MOKET
IIPUBECTHU K JIOTIOJHUTENBHOM MOIPEIIHOCTH, PEKOMEHIYETCS JIJIsl IPOBEICHUS TETJIOBU3MOHHON
CbEMKHU BBIOpaTh O€3BETPEHHYIO MOTOLY.

MOXHO BBIIETUTh 3 OCHOBHBIE 33Jauyll NpU 00pabOTKe TEpMOM300paKEHUH 3MaHUNA H
COOPYKECHUM:

1 OnmnpeneneHue  y4yacTKOB — Orpa<JarOUIMX  KOHCTPYKIUH C  IOBBIIIEHHBIMU
TEIJIONOTEPSIMU  cornacHo  ykazaHusiM  coorserctByrommux CHull u  TOCT. 3necw
PACCUNTHIBAIOTCS COMPOTHBIEHKs Terwtonepenade R ( M2 * °C / Bt ) anst 6a30BOro u Apyrux
XapaKTepHBIX YYAaCTKOB M CPaBHMUBAIOTCA C TpeOyeMbIM 3HAaYeHHEM. YK€ Ha 3TOM 3Tame
HEOOXOIMMO pa3JeNUTh OrpakJalollyl0 KOHCTPYKIHIO Ha CTEHY, OKHa M LIOKOJb U B
JAIbHEWIIEM Uil KaXKIOHM M3 ITHUX IOBEPXHOCTEHW NPOU3BOAUTH OTAEIBHBIE BBIYMCICHUS
COIIPOTHUBJICHUSI TEIUIONEepeIaye, BBISIBICHHE 0a30BOrOyvacTka, pacuer Q M SKOHOMHUYECKUH
yiepo.

2. Onpenensiorcs yaenbHbie Ternonorepud(BT / M%) 1715 BeeX XapaKTepHBIX YYacTKOB.

3. OmnpezaeneHne YJKOHOMHUYECKOTO yIiepOa OT BbISIBIEHHBIX TEIUIOBBIX aHOMAJIHH.

* ompejeNieHUE MIIOMAIN YYaCTKOB C TIOBBIIIICHHBIMU TETIONOTEPSIMH;

* ompenerneHue H30BITOYHBIX TEIUIONOTEPD Yepe3 ITH YUACTKH;

e ompejeNeHue KOIMYeCTBA U CTOUMOCTH MEPEPACXOJOBAaHHBIX SHEPTOHOCUTENECH;

Hcnonb3yembie 0003HAUCHHS :

R - conporusienne temonepenade (M2 * °C / Br);

Re® - tpeGyemoe conpoTusienue Temonepenade (M2 * °C / Br);

1 - KO3 DUIMEHT, TPUHUMAEMBII B 3aBUCUMOCTH OT TOJIOKEHUSI HAPYKHOU MOBEPXHO -
CTH OTpaKJIaloIIel KOHCTPYKIIMK K Hapy>KHOMY Bo3ayXy (JI2 Tabn 3);

q - ymensHbIe Teruonotepu (Bt / M?);

Q - momusIe Termonorepu (BT);

tH, tB - I3MEepeHHBIE TeMIIEpaTyphl HAPYKHOTO ¥ BHYTPEHHETO BO3AYXa;

Ts, Xu - W3MEPCHHBIC 3HAYCHHUS TEMIIEPaTyphl HAPY)KHOH W BHYTPCHHEW IOBEPXHOCTH
Orpa-kKaloIBel KOHCTPYKIIUH;

5-  ToNIHMHA KOHCTPYKIHHU (M);

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

s, Ay - KOO(PPUIIMEHT TEMI00TAaYM COOTBETCTBEHHO Y BHYTPEHHEH U HAPYKHOU MTOBEPXHOCTH
orpaxkaaromiel kKoHcTpykiwn (Bt/m *°K);
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ax, ap - COOTBETCTBCHHO KOHBEKTHBHAs M JYYHCTas COCTABILIONIME KOI(PPHUIMEHTA TeruIo-
oraun (Br/m?*°K); F - miomaas MoBepXHOCTH Orpakaaromeii KOHCTPYKIuK (M );

1. YyacTku Orpakialomux KOHCTPYKIHMH C TIOBBILICHHBIMU TEIUIOMOTEPSIMUA BBISBISIOT
nyTéM CpaBHEHHUS COINPOTHUBJICHUS OrPAXKJAIOIIMX KOHCTPYKIHMHA TOJyYEeHHOTO B pe3yibTaTe
HATYpHBIX, M3MEPEHHH ¢ TpeOyeMbIM 3HAYCHHEM OmpeAensieMbIM B cooTBercTBuM ¢ (JI2) mo

dbopmyme:

Ro _nx(ts_tu) (5)

- At* wa,

H -
rae: ts ty, At,n ¥ O — pacuérrsie u TaGNUYHBIE 3HaYeHNS, IPHHEMaeMBIe 110 JI2.

Tepmirueckoe CONpPOTHUBIIEHHE CJIOsi MHOTOCJIOHHOM KOHCTPYKIIMHU ONpeaessercs no GpopmyJie:

o (6)

3nech HEOOXOOUMO MOIL30BATHCS YkazaHusiMu 11.2 u3 JI2.

Comnpotusnenue Teruonepenaye MHOrOCIOMHON KOHCTPYKIMK OTpeensiercs no Gopmyne:

| | (7)
R=—+>» R +—
a, Z ",

Bce BoinenpueieHHbIE POPMYIIBI IPUMEHSIOTCS [T BBIYUCICHUS TPEOYEMBIX U PACUETHBIX
3HaUEHUN MpH NPOEKTUPOBAHUU KOO 37E€Ch HCHOIb3YyeTCSd Pacd€THbIM KOA((UUIMEHT TeIio-
HpPOBOHOCTH MaTepuaina cios (X), Ho Ha IPaKTHKE ero 3HaYeHHe OyIeT OTIMYHO OT IPOSKTHOTO.

Ecin HeoOXoauMo ompelnenuTh pacyéTHOE 3HA4Y€HHWEe, TO az U ay NpUHUMaroTcs mno JI2
(tabmunel 1.2 1 1.3 3TOr0 M3AaHUsA), @ €M 00pabaThIBAIOTCS Pe3yabTaThl HATYPHBIX U3MEPEHUH,
TO 3TU 3HAYEHMSI PACCUUTHIBAIOTCS 110 IKCIEPUMEHTAIbHBIM JaHHBIM.

Jlnis BeruMcneHus: R 1o pe3ynbTaTaM HaTypHBIX U3MEPEHUI MOXKHO UCMOJIb30BaTh CIIEIYIOLIHIEe
BBIPA)KEHUS:

R B o
@ \t~—%

&

Ota GopMyna mpuMeHsIeTCs JUIsi 00paOOTKH AKCIIEPUMEHTAIbHBIX JTaHHBIX. 3JI€Ch BCE 3HAUEHUS
OepyTcs MO pe3yibTaTaM HM3MEpPEHUl, a az - BeIUUCHAeTcs. Eciu ecTh BO3MOXKHOCTH U3MEPHUTHh
YACNBHBIA TETNIOBOM MOTOK ( (C MOMOIIBIO JaTYUKOB, TETNIOMEPORB), TO MOXHO BOCIIOJIH30BATHCS
dbopMyIoii, koTopast moiaydaercst u3 GopMyIbl 7, €CTU 3aMEHUTh WICHBI TIPABON YacTH BBIPAKEHUSI.
Torma momyuutcst popmyna uz FOCT 26254-84:

t—t, T,-T, T,—~t (3)
R =R 4R +R =224t B A ¥

q4 d4 94

Tac:
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RB,H,K-TepMUYeCKOe CONPOTHBIEHHE BHYTPEHHEH , HAPYKHOM MOBEPXHOCTH U OJHOPOHOM
30HBI Orpaxkaaromeii koncrpykuuu ( M2*C/Br);

¢ - cpennss 3a pacuéTHBIH MepHOJ M3MEpeHHs (GaKTHUecKas TIOTHOCTh TEIJIOBOTO MOTOKA;
AJId CINTOIIHBIX OTpaXKAar0mux KOHCprKI_[I/Iﬁ:

3 gx(t,—t,) 2
? o (@t,-t)-gx(R,+R)

q

rue:
g - cpeaHss 3a pacu€THBIN MepHO]] H3MEepEeHHas! INIOTHOCTh TETIOBOTO MOTOKa (BT/M );
Rm- TepMmuueckoe COMpoTUBIEHUE MpeoOpa3zoBaTelisi TEIUIOBOTO MOTOKA, OMpeneiseMoe Mo
€ro NaclopTHHIM JJaHHBIM;
RC - Tepmudeckoe conpotusienue cios, npukpersitomiero [T, onpenensemoe pacuérom;
TepMuyeckoe COMPOTUBIEHUE CIIOSI OIPaKJAIOLIEH KOHCTPYKIMH MOXXHO OIIPEIENIUTh Kak
Pa3HOCTh TEMIIEPATYP HA IPAHULIE CJIO0A JEIEHHOE Ha INIOTHOCTh TEIJIOBOTIO MTOTOKA YEPE3 HEro:
(11)
R= ?'-3 B TH

q

s cnost orpaxzaaromieid KOHCTPYKIMKM € BO3AYIIHBIM IPOMEXKYTKOM TEPMUYECKOE COIpPO-
TUBJICHUE ONpeenseTcs cnenuaibHbM criocobom o 'OCT 26254-84.

Ecin Bo3HUKIIA HEOOXOAMMOCTH MO pe3yjibTaTaM H3MEPEHUIl OIpeneiauTbh TEeMIEpaTypy
BHYTPEHHEN MOBEPXHOCTH OIPa)kAAIOIIEH KOHCTPYKLUUH JJIs APYTUX PAacYETHBIX YCIOBUHM pacyeT-
HBIM TYTEM, TO 3TO JenaroT no npuioxenuto 7 u3 FOCT 26254-84.

2. Ecau u3MepeHus ( He NPOBOJWINCH, @ HEOOXOJMMO BBIYMCIHUTH TEIUIOBOM MOTOK IO
pe3yabpTaTaM TEIJIOBU3MOHHON ChEMKH, TO UCIOIb3YIOTCS CIEAYIOIINE COOTHOIIECHUS:
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(12)

q B QKOHB w qﬂytr

3 3 (13)
qzcone _ aK - (T” t” )
. (14)
Q, =WXPXC »
roe:
q (Br/im*);
@ - CKOPOCTh moToka (M/cex);
L - TUIOTHOCTH MacChl (kr/m),
Cp- TEIUIOEMKOCTD IIPH MOCTOSIHHOM faBerny ( kIDx/krxrpan K );
(15)

q, =C><g><(r4H —t4n)

rae:  C - koaddunueHT mydyencnyckanus abcomtoTHo uéproro tena (5.7x10" Bt/m );

8 - wm3myuaTenpHas CHOCOOHOCTH IOBEPXHOCTHM OOBEKTa (9TO 3HAYEHUE 3aBUCUT OT
UCIOJIb3yeMOro MH(PAKpaCHOTO JAMana3oHa M TeMIepaTypbl 00bEKTa, a TaKKe OT MaTepuaia H
reOMEeTpHUM orpakiaroniel KoHcTpykuun). [Ipubnmxénnoe 3HaueHre £ MOXKHO B3SITh W3 TaOIULI.
Bbosiee TouHOE 3HaUE€HME MOXKHO MOJYYUTh NPU CPAaBHEHHUU TEMIEPaTyphbl 0ObEKTa, U3MEPEHHOMN
KOHTAKTHBIM CIIOCOOOM, U TEMIIEPATyphbl TOTO € 00BbEKTa, N3MEPEHHON C IOMOILBIO TEIJIOBU30pa.
AGCOMIOTHO YEPHBIM TEJIOM MOXXKHO Ha3BaTh MaTepHajl, KOTOPBIH NP JaHHOM Temrmeparype u3iy-
YJaeT HanOOoJIbIIIee KOJIMIECTBO TETIOBOM SHepruu. OCHOBHBIE CTPOUTENILHBIE MATEPUAITBI OTHOCSATCS
K TaK Ha3bIBAEMBIM «CEPBIM TEJIaM».

[110THOCTH TETUIOBOTO MOTOKA JIy4Ille BCETO HE BBIUUCIIATH, & H3MEPATh HEMOCPEICTBEHHO
npu oOcienoBaHuu 3aaHui. Jlemath 3T0 HE0OXOAMMO B cooTBeTcTBUU ¢ TpeboBanusiMu ['OCT
25380-82 mpeodpaszoBarenem termnoBoro moroka UTII-11 nim anamoruaneM (npudops mo [OCT
7076-78). AnUTETbHOCTh U3MEPEHUN C HApy>KHOWU CTOPOHBI OrpakJaroIlluX KOHCTPYKLUH ompee-
JISIeTCS TeTIOBOM MHepimen nocnearux (1o 15 cyrok). Cormacuo mprmioxkenuio 3 u3 [OCT 26254-
84 ompenensercs quana3oH TeMIepaTyp Hapy>KHOTO BO3JlyXa IMPHU KOTOPOM IOTPEIIHOCTh TaKUX
u3MepeHui OyaeT MuHUManbHa. Tak, npu ucnoaszoBanuu npudopa UTII-11 Heobxoaumo obecrie-
YHUBATh YCJIOBUS IPU KOTOPBIX M3MepseMasi INIOTHOCTh TEIJIOBOro NMOTOKA HaXOoIUJIach Obl B AMamna-
30me 33-50 B1/M% D10 obecmeunBaeTcs IpH TeMIEpaTypax HapyKHOTO BO3ayxa oT -15 mo -32.
[Tpu Gonee BHICOKHX TeMIlEpaTypax MOrpelHOCTh U3MEPEHUI BO3pacTaer.

YtoOb1 n30exkaTh TPYIHOCTEH C TEMJIOBOM MHEPIMEW M3MEpPEHUs TEIUIOBOTO MOTOKA MPOBO-
JISIT, KaK MPaBUJIO, C BHYTPEHHEH CTOPOHBI OTpakJaroIIUX KOHCTPYKUUNA. C HapyKHOH CTOPOHBI
TaKue U3MEPEHUs IPOU3BOAAT B CIIydasiX COXpaHEHHs YCTOMYMBOM TeMIlepaTypbl Ha IOBEPXHOCTH
¥ HEBO3MOKHOCTH NPOBECHUS U3MEPEHUI BHYTPH.

Bo3ayminblie 3a30pbl MEXIy JaTYMKaMU U MOBEPXHOCTBIO HE Jomyckatores. llepoxoBaroctu
YCTPAHSIOTCA, TATYMKH YKPETUISIOT HAa TEXHUUECKHUI Ba3euH.
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[To WM3BECTHBIM YAEIBHBIM TEIJIOBBIM IIOTOKAM Y€pPEe3 aHOMAJIBHBIE YYACTKU BBIYUCIISIOT
IIOJIHBIM TEIUIOBOM IIOTOK, IIYTEM YMHOKEHHsI Ha IUIOLIAAb 3TOrO ydactka. llomydyeHHoe 3HaueHue
IIO3BOJISIET OIPENENINTh N30BITOUHBIE TEIJIONOTEPH 3a CYET HAJIMYUSA YYACTKOB C IOBBIIICHHBIMU
TEIUIOIOTEPSMH, TIEPEPACXO] TOTLUTUBA, U B UTOTE, - SKOHOMHUYECKUI yiepo.

[TpuBen€HHBIN BBIIIE PACYET HE YUUTHIBAECT TEILUIONOTEPHbBO3IyXONpOHHLAHUuEM. Eciu BO3-
HUKACT HCO6XOI[I/IMOCTB OIPCACIINTL MCCTAa C MOBBIICHHBIM COIPOTUBJIICHUCM BO3AYXOIIPOHUIIA-
HUIO OrpakJarollell KOHCTPYKIMH, TO HEOOXOAUMO ONPEAETUTh PA3HOCTh AABJICHHSI BHYTPEHHET O
U HapY»XHOT'O BO3/AyXa M BOCIOJIb30BaThCs popmynamu 1.5.1 u3 JI2 11t cpaBHEHHS ¢ HOPMATUB-
HBIMU 3HAUYECHUSIMMU.

Onpenenuts TEIIONOTEPUBO31yXONPOHUIIAHUEM YEPE3 OTPAKAAIOLUE KOHCTPYKLHMU J0-
BOJILHO TPYJHO. 371€Ch 3TO SIBJICHHE CBS3aHO C IIEPEHOCOM BellecTBa. TakuM 00pa3oM, B HaCTOsIEe
BpPEMsI MBI ONIPEAECIISAEM TONBKO TEIUIONOTEPH YEPE3 OrPaXkNAI0IUE KOHCTPYKLIUU 3a CYET TEIUIOBOTO
HOTOKA. DTU TEIUIONOTEpH OYAYT HECKOJIBKO MEHbINE JEHCTBUTENIbHBIX M3-3a HE yuéTa Teriomo-
TEPHBO3AYXOINPOHULIAHUEM.

[Tpu npaktudeckoit Tepmorpaduu cienyeT UMETh BBUIY, YTO YYaCTKH C HOBBIIICHHBIM BO3-
AYXOIIPOHUIIAHUCM - 3TO npeaenbﬂmﬁ cnyqaﬁ ydacTKa € MOBBIMICHHBIMU TCIUIOMOTCPSAMHU, KOrJa
TEPMHUUYECKOE CONPOTHUBJICHNE paBHO HY/t0. [Ipouecc BO3AyXONPOHULIAHUS CIUILIKOM «HECTALMO-
HapCH» U 3aBUCUT OT Pa3HOCTU Z[ElBJIGHI/IfI, TEMIICPATYP, OPUCHTALIUHN 3JaHUA OTHOCUTCIIBHO CTOPOH
CBETa, HAIIPABJICHUS U CHUJIBI BETpPA. 3/1€Ch BAKHO BBIABUTH TAKUE MECTA, YTO JIETKO JOCTUIAECTCS
IIPU TEIJIOBU3MOHHON CHEMKE U JIMKBUUPOBATh UX (3aKJI€HKa OKOH, TEpPMETU3ALUS [IIBOB).

S. IlopsAOK BBINIOJIHEHUS PA0OTHI

=

O3naxomumvcs ¢ Memooamu npo8edeHUs: UHCMPYMEeHMAalbHO20 IHeP2oayouma.

2. U3yuums KoHCmpyKyuro, mexHuueckue Xapakmepucmuku U HasHayeHue oOopyooeanus
0J1 UHCIMPYMEHMANbHO20 IHEeP20ayouma.

3. O3HakomMumuvcsa ¢ MExXHON02UHEeCKUM NPOYECCOM GbINOIHEHUs MENI08USUOHHOU CbeMKU
30aHusl.

4. Bulnonnums meniosu3UOHHYI0 CbeMKY 30aHUSL.

Cocmasums omuem 0 8bINOIHEHHOU mepmozpaduu 30aHusL.

6. Ilpeonoosicums pexomerHoayuu no ycmpaHenuio 0epexmos 30anusl.

o

6. Yka3zanus no opopmiieHunio oryera

Otuer o paboTe TOKEH COAEePKATh:
Hazpanue u nenb npakTudueckoi paboThl.
Onucannie Ha3HAYEHUS 00OPYIOBAHUS IJIsi HHCTPYMEHTAIBHOTO SHEPTOAYIHUTA.
Kpatkoe onmcanue mporiecca IpoBeCHIS HHCTPYMEHTAIBHOTO SHEPTOAY/IHTA.
BbIBO/IBI M pEKOMEHIAIINY IO YCTPAHEHUIO NeEKTOB 3IaHHS.

AN

ITPAKTUYECKAS PABOTA Ne3
«HCCIIEJOBAHUE SHEPI'OITOTPEBJIEHM A BITOBOI'O
SJIEKTPOOBOPY JOBAHU A »

1. ey padoThI

1. [TpoBectn ananu3 3((PEeKTUBHOCTH UCIIOIH30BAHUS OBITOBBIX MPUOOPOB.

2. MW3yuuThb XapaKTEPUCTHUKU  DICKTPOOBITOBBIX MpHOOpPOB U  00OpydOBaHUS IS
WHJIMBHIyJIbHOTO HCIIOJIb30BaHMs, ONPEEIUTh PEKUM HX pabOThl B TEUCHHWE BPEMEHH,
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paccuuTaTh NOTPEOICHHUE FNEKTPUUECKOM SJHEPTUN ANIEKTPOOBITOBHIMU PUOOpaMU U 3aTpaThl Ha
AJIEKTPO3HEPIHIO, CIENIATh BBIBOJIBI.

3. Cnenatpb BBIBOJIBI O TOTPEOIIEMOM KOJIMYECTBE JIEKTPOIHEPTUN U TPEUIOKUTH MEPOIIPUATHS
M0 YMEHBIIICHUIO SHEPTOMOTPEOICHHS TSl KOKI0W TPyl TPHOOPOB.

2. Metoauka pacuyera noTpedseHus 3J1eKTPo0sGOPy10BaHNS

Bompockl  sHeprocOepekeHUs: OTHOCATCS K HamboJjiee aKTyallbHBIM — IpoOJieMaM
coBpeMeHHOCTH. Ha ypoBHE MpaBUTENBCTB psifa TOCYAAPCTB Pa3padaTHIBAIOTCS CIICHAATHHBIC
[POTPaMMBI, NIPU3BAHHBIC MPEIOTBPATHTD YHEPTeTUYCCKUN KpU3UC. COIKOHOMIICHHYIO SHEPTHIO
MO>XXHO HCIIOJIB30BaTh B3aME€H BHOBbH HpOHSBOZ[HMOfI, M 3a CUCT 3TOI'0 XK€ CHU3UTH 3arpA3HCHUC
OKpykaromien cpenbl. Kpome Toro, sHeprocoepekeHrue BBITOJHO YKOHOMHUYECKU. MeponpusITus
0 HSKOHOMHH JHepropecypcoB B 2,5-3 pasa jemeBlie, Ye€M IPOU3BOJACTBO M JIOCTaBKa
NOTPEOUTENSIM TAKOTO JK€ KOJMYECTBA BHOBb IOJYYCHHOW SHEPruu. AHaiu3 MOTpeOICHUs
AIIEKTPOIHEPTUU B OBITY, Ha CBoeM paboueM MecTe, Ha MPOW3BOJACTBE, PAacyeT 3aTpar Ha Hee,
TI03BOJIMT BhIPA0OTATh OEPEIKHOE U SIKOHOMHOE OTHOIIICHHE K SHEPTHUH.

DHeprocoepekeHne (IKOHOMUS SHEPTHUU) — pealli3aius MPABOBBIX, OPTaHU3AIMOHHBIX,
HAYYHBIX, IPOU3BOJCTBEHHBIX, TEXHHUYECKUX M DKOHOMHYECKUX MEp, HANpPaBICHHBIX Ha
s dekTuBHOE (pallMOHATBHOE) HCIOJb30BaHWE (M JKOHOMHOE pPAaCXOJOBAHKE) TOIUITMBHO-
JHEPreTUYECKUX PECypCOB M Ha BOBJICYCHHE B XO3SIMCTBEHHBIH O0OPOT BO30OHOBISIEMBIX
HCTOYHHUKOB OSHCPIUH. 3HCpFOC6€p€)KeHI/I€ — BaXHad 3aJada IO COXPAHCHHUIO IMPUPOAHBIX

pECypCoB.

OcHogHbie nanpaenenus u cnocoodwvl Inepzocoepercenus
ODKOHOMUSL 2TIEKMPUYECKOU IHePUU

Ocselenue

Haubonee pacnpocTpaHeHHBIH CHOCOO SKOHOMHH SJICKTPOIHEPTHH — ONTUMU3ALUS
HOTp€6J'ICHI/I$I OJICKTPOOHCPIMHU Ha OCBCIICHHC. KiroueBeiMu MCPONPUATUAMHA ONTHUMHU3aAIUN
NOTpeOICHUS IIEKTPOIHEPTUU HA OCBEIICHHE SBIISIOTCS:

e MaKCHMalbHOE WCIONIb30BaHWE JTHEBHOTO CBeTa (MOBBIICHHE MPO3PAYHOCTH H

YBCIUMUYCHUC IIJIOIIaAW OKOH, JOITOJHUTCIBHBIC OKHa);

® TIOBBIIICHUE OTPAXKAIOIIEH CIOCOOHOCTH (Oerble CTEHBI M MOTOJIOK);

® ONTHMAJILHOE Pa3MEIICHWE CBETOBBIX MCTOYHHKOB (MECTHOE OCBEIEHHUE, HAIIPaBJICHHOE
OCBEIILICHHE);

® UCIOJB30BAaHUE OCBETUTENIBHBIX MPHUOOPOB TOIHKO MO HEOOXOTUMOCTH;

® TIOBBIIIICHWE CBETOOT/IAYM CYIISCTBYIOIINX HCTOYHUKOB (3aMEHa JIIOCTP, IUIa(OHOB,
yaajeHue rpsi3u ¢ miadoHoB, IpuMeHeHue 6omee 3 (HEKTUBHBIX OTpaXkaTeei);

e 3aMeHa JlaMIl HaKaJMBaHWs Ha dJHeprocOeperaroniue (JOMUHECIICHTHBIE, KOMIAKTHBIC

JFOMUHECIICHTHBIE, CBETOMOTHBIC);

® [pPUMEHEHHE YCTPOICTB yHpaBlieHUS OCBEUICHHEM (JAaTYMKU JBMKEHUS M aKyCTHUECKHE

JMATYMKH, TATYUKH OCBEIICHHOCTH, TAMEPHI, CUCTEMBI AUCTAHIIMOHHOTO YIIPABJICHHUS);

e BHEJpPEHHWE AaBTOMATHU3MPOBAHHOW CHUCTEMBI TUCIETUYEPCKOTO YIPABICHUS HAPYKHBIM
ocsemiennem (ACY HO);

® YCTAaHOBKAa MHTEJUIEKTYaJbHBIX pacCHpe/eI€HHbIX CHUCTEM YIPaBIEHUS OCBEUICHHEM
(MUHUMHU3UPYIOIUX 3aTPAThl HA 3JEKTPOIHEPTHUIO ISl JAHHOTO O0BEKTA).

DIIEKTPOIPUBOL
OCHOBHBIMH MEPOTIPUATUSIMH SBJISIOTCS:
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ONTUMAIILHBINA TI0JJ00P MOITHOCTH AJIEKTPOBUTATEIS;
MCII0JIb30BaHUE YaCTOTHO-peryaupyemoro npusoja (UPII).

DIeKTPO0OOrpeB U 3JIEKTPOILIIUTHI

OCHOBHBIE MEPOTIPUATHS:

noa00p ONTUMAIILHOW MOLTHOCTH 3JIEKTPOOOOTPEBATEIBHBIX YCTPOHUCTB;

ONTUMAJIFHOE pPAa3MEIICHNWE YCTPOWCTB 3JEKTPOOOOrpeBa Uil CHIDKEHHS BPEMEHU H
TpeOyeMoi MOIITHOCTH UX UCIIOJIb30BAHNUS;

MOBBILICHHE TEIJIO0OMEHA, B TOM YHUCJIE OYHMCTKA OT TPSA3H IMOBEPXHOCTEH YCTpPOICTB
3NIEKTPOOOOrpeBa M KOH(POPOK IEKTPOILIHT;

MECTHBIN  (JIOKaJbHBIM) O00OTpeB, B TOM YHCIE TMEPEHOCHBIMH  MAaCJISTHBIMU
o0OorpeBaTeisiMy, HampaBlIeHHBINH 000TpeB pedrekTopamus;

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

HCIIOJIb30BaHUE YCTPOMCTB PEryJIUMPOBKH TEMIIEpaTypbl, B TOM UHCJIE YCTPOMICTB
ABTOMATUYECKOT0 BKJIIOYEHMS] M OTKJIIOYEHMS, CHUKEHHUS MOLIHOCTU B 3aBUCHMOCTH OT
TEeMIIepaTyphbl, BpDEMEHHBIX TAUMEPOB;

HCII0JIb30BaHUE TEIIOBBIX aKKyMYJISITOPOB;

3aMeHa JIEKTPOoOoOOrpeBa Ha 000OTPEB C UCIIOIB30BAHUEM TEIUIOBBIX HACOCOB;

3aMeHa JJIEKTpooOorpeBa Ha OOOTpEeB ra3oM WM MOAKIIOYEHHE K IEHTPAIU30BAaHHOMY
OTOIUIEHHIO, B CIIyYasiX, KOTJla TaKasi 3aMeHa BBIFOJIHA C YYETOM TpeOyeMbIX HHBECTHULMII;
HCIOJIb30BaHUE TIOCY bl C ITUPOKUM IIIOCKUM JTHOM.

XOJ'IOI[I/IJ'IBHBIG YCTAaHOBKH W KOHAUTTMOHCPHI
I[J'IH XOJIOAWJIBHBIX YCTAaHOBOK U OBITOBBIX XOJOJUJIIBHUKOB OCHOBHBIMHU criocobamu

CHHMIXCHUA HOTpG6J’I€HI/I$I OJICKTPOOHCPIUM SABJISAFOTCA:

ONTUMAJIBHBIN 110100p MOIIHOCTH XOJIOJMIBHON YCTaHOBKH;

KauecTBEHHasl M30JSIMs  Kopmyca (CTEHOK), JIBEpU  XOJIOJAWJIBHOW  YCTaHOBKH,
XOJIOAWIbHUKA, MPO3payHasi KpbIIIKa B XOJOJUIbHUKE ISl MPOAYKTOB, C Kau€CTBEHHOM
M30JIAINEH;

WCIIOJIb30BaHNE COBPEMEHHBIX SHEPTOCOEPETaAIOIMINX X0JI0IUITEHUKOB;

obecrieueHrne MPaBUIBHBIX YCIOBHUI AKCIUTyaTalluu (He JOMycKaTh 0Opa3oBaHMs HaJeH,
MHes B XOJIOAMIbHUKE, BOBPEMSI pa3MOpPaKUBATh);

HE TOMeELIaTh B XOJOJIWIbHYIO YCTaHOBKY (XOJOIWJIBHHK) MaTepHalbl U TPOAYKTHI,
MMEIOIINE TEMIIEPATyPy BhIIIE TEMIIEPATYPbl OKPYKAIOIIEH Cpebl;

MIPOAHAIIM3UPOBATH BO3MOKHOCTh OTKa3a OT XOJIOJANJIBHUKA;

o0ecreunTh KA4yeCTBEHHBI OTBOJ Temjia - HE PEKOMEHIYeTCS CTaBUTh OBITOBOM
XOJIOAWIBHUK K OaTapee Wi PSAIOM C Ta30BOM TIITUTOM.

JInst KOHAUITMOHEPOB:

KOPPEKTHBII 1M0100p MOIIHOCTH U MECTa YCTAaHOBKM KOHJWIIMOHEpA, UCXOAS U3 o0bema
MIOMEILEHUS, KOJIMYECTBA YEJIOBEK, IPUCYTCTBYIOIIUX B IOMEIIEHNUH U JIp. XapAKTEPUCTHK;
00€eCIeYnTh 3aKphITHE OKOH U JABEPEH MpHU KOHAUITMOHUPOBAHHH;

YUCTUTh (PUIIBTP, HE AOIMYCKaTh €0 CHJIBHOTO 3arpsi3HEHUS;

HACTPOUTh PEXHUM aBTOMATHUYECKOTO MOJAEpKAaHUS ONTHUMAIbHOM TeMIepaTypsl, He
OXJIaX[J1as1, 10 BO3MO>KHOCTH, KOMHaTy Huxe 20-22 rpaaycos;
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00JlymMaTh CTENEHb HEOOXOAMMOCTH YCTAaHOBKH U MCIIOJIb30BaHUSI KOH/IUIIMOHEPOB, B TOM
YHCIIe U C apXUTEKTYPHON TOUYKHU 3peHUs (KOHIUIIMOHEPHI BUCSIIME HA (acagax JOMOB);
YTOOBI OTKJIIOYATh KOHAUIIMOHEP HA HOYb.

IToTpebsieHue ObITOBBIX U IPOYMX YCTPOHCTB

npHu BEIOOpPE HOBOII ay/IM0, BUICO, KOMITBIOTEPHOI U JIp. TEXHUKU OT/AaBaTh NPEAIIOYTCHUE,
IpU MPOYHMX PABHBIX XapaKTEPUCTUKAX, YCTPOHCTBY C MEHBILIMM 3HEPrOHOTPEOICHUEM,
Kak B pabo4yeM pexUMe, TaK M B JEKYPHOM pexuMe (OOJIBIIMHCTBO COBPEMEHHBIX
OBITOBBIX YCTPOICTB MOTPEOJIIOT AIIEKTPOIHEPTUIO JaXKE€ B BBIKJIIOUCHHOM COCTOSIHUM,
T.K. HE BBIKJIFOYAIOTCS MTOJTHOCTHIO, a TIEPEBOISATCS B «CIsiuin» pexxum "stand-by/off");
UCIIOJIb30BATh HEPTrOCOCPETAIOIINI PEXKHIM, €CITH OH €CTh B IPUOOPE HIIH YCTPOUCTBE;
3aMEHHUTh, 110 BO3MOXKHOCTH, MPUOOPHI, UMEIOIIME B CBOEM COCTaBE TPAHCPOPMATOPHBIC
OJIOKM TMTaHMs, HA AaHAIIOTUYHBIE C UMITYJIbCHBIMU OJIOKaMH THUTAHHUS;

HE OCTaBJISITh BKIFOUEHHBIMU B CETh 3apsITHBIC YCTPOICTBA I MOOMIIBHBIX YCTPOMCTB;
u30eratb HUCIOJIB30BAHUS Y/UIMHHUTENEH, a €cId 3TO HEOOXOAMMO, HCIIONIB30BaTh
YIUIMHUTEINA C TPOBOJOM OOJBIIOrO CeueHHs (IIPU MaJOM CEYCHUH MPOBOJ HAYMHACT
IPEThCS M BJICKTPOIHEPTHSI YXOIUT HE Ha MOJIE3HYI0 paboTy AnekTponprbopa, a Ha HarpeB
IIPOBOJA YAJIUHUTENS);

CHHIKEHHUE TIOTEPD B CETH

WCIIOJIb30BAHUE YHEPTOCOEPETAONINX YCTPOICTB;

YBEJTUYCHUE 3HAYCHU HOMUHAJIOB MPOBOJHUKOB - TIPOBOJIOB M KaOee
MCIIOJIb30BaHUE TOJIBKO MPOBOJOB U Kabesei ¢ MeaHON KO
OTCJIE)KMBAHNE HECAHKLIIMOHUPOBAHHBIX MOJKIIOYEHUH.

Oxonomus mennia

CHIKCHHE TEIIONOTEPh

WCIIOJIb30BAaHUE TEIUIOCOEPETaAINX MaTEPHAIOB TIPU CTPOUTEIILCTBE M MOJICPHU3AIUN
3JIaHHI;

YCTaHOBKA TEIIOCOEepPErarofX OKOHHBIX KOHCTPYKIIUI U IBEepeil.

[ToBbiienne 3¢ (HEeKTUBHOCTH CUCTEM TEINIOCHAOKEHHUS
Meponpusitust 1O TOBBIIIEHUIO  3(PPEKTUBHOCTH  CUCTEM  TEMJIOCHAOKEHUS

npeaAyCcCMaTpuBarOT CJICAYIOIIUC HAIIPABJICHUA OIITUMU3AIIUN:

Co CcTOpOHBI UICTOYHUKA:

IIOBBIIIICHUE B(i)(l)eKTI/IBHOCTI/I HCTOYHHUKOB TCIIOTBI 3a CYET CHWXKXCHHA 3aTpaT Ha
COOCTBEHHBIE HYX/IbI,

UCIIOJIb30BAaHUE COBPEMEHHOTO TEIUIOTEHEPUPYIOIIEro 000pyAOBaHMs, TaKOro Kak
KOHJICHCALIMOHHBIE KOTJIBI U TEIJIOBBIE HACOCHI;

MCII0JIb30BAaHUE Y3JI0B YUETA TEIJIOBOM SHEPIHH;

MCIIOJIb30BAaHUE KO- U TPU- TEHEPALUH.

Co CTOpOHBI TEMJIOBBIX CETEN:

CHIKEHUE TEIUIOBBIX IIOTEPh B OKPYKAIOIIYIO CPENY;

ONTUMM3ALMS TUAPABINYECKUX PEKUMOB TEIJIOBBIX CETEH;

HCII0JIb30BaHNE COBPEMEHHBIX TEIJIOU30JIALIMOHHBIX MaTEPHUAIIOB;

MCIIOJIb30BaHNE aHTUBAHIAIbHBIX MIOKPBITUI IIPU HAPYKHON IPOKJIAJAKE TEIJIOBBIX CETEH;
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CHHIXCHUC YTCUYCK U HCCAHKITMOHUPOBAHHBIX CJIIMBOB TCIINIOHOCUTCIIA U3 pr6OHpOBOI[OB.

Co cTOpOoHBI TOTPEOUTEIICH:

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

UCIIOJIb30BAaHUE CHUCTEM MECTHOTO PEeryJupoOBaHUsl OTOMUTEIbHBIX MNPUOOPOB IS
WCKJIIOUCHHS NIEPETOMNA;

MEPEeBOJ] 3/IaHUH B PEKUM HYJIEBOTO MOTPEOJICHUS TEIUIOTHI Ha OToruieHue. [Ipu sTom
NoJ/IepKaHUE MapaMeTpOB BO3/yXa B 3/JaHUM JIOJHDKHO IMIPOUCXOAUTH 32 CUET BHYTPEHHHUX
BI)IIIGJIGHI/Iﬁ TCIJIOTHI U BBICOKHX ITapaMETPOB TEIIIOBOM U301,

WCIIOJIb30BAHUE Y3JIOB YUETA TEIUIOBOW SHEPTUH.

DddeKTUBHOCTL U SKOHOMUUYECKUN pACUET
[Ipu peanu3zanuyu MEpONPHUATUH SHEPTOCOSPEIKECHHSI U MTOBBIIICHUS SHEPTrod(hPEeKTUBHOCTH

pas3nyaroT:

HAYaJbHbIC WHBECTHIMH (WJIM YBEIWUYCHUE, NMPUPOCT MHBECTUIIMH H3-3a BhIOOpa Ooiiee
a¢dextuBHOrO 00OpynOBaHusi). Hampumep, 3aMeHa OKOH B CYIICCTBYIOIIEM JIOME Ha
TUTACTUKOBBIE CTEKJIONAKEThl - WHBECTHIIMH B dHEProcOepekeHne, a 0TKa3 OT YCTAHOBKH
OOBIYHBIX CBETHJIHLHHUKOB B TIOJIb3y CBETOJMOIHBIX B CTPOSIIEMCS JIOME - YBCIUYCHUEC
WHBECTUIIMI B JHEprocOepekeHue (B J0JE MPEBBIMICHUS CTOMMOCTH CBETOIHOIHBIX
CBETHJILHUKOB HaJl OOBIYHBIMHU );

€IMHOBPEMEHHBIE 3aTPAThl HAa MTPOBEICHUE dHEProayauTa (IHEProoOCcIe0BaHNs);
€MHOBPEMEHHBIEC 3aTpaThl Ha MPUOOPETEHHE W MOHTaX NPUOOPOB Y4E€Ta U CHUCTEM
ABTOMATUYECKOTO KOHTPOJISl, YAIIEHHOTO CHATHS MTOKa3aHui mpruOoOpoB yuETa;

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

Kak npaBuio, a3¢¢exTsl 0T MEponpuUsTU SIHEProcOepeKEHHs pACCUNTHIBAIOT:

KaK CTOMMOCTbh COKOHOMJIEHHBIX SHEPrOPECYPCOB WM JI0JISI CTOUMOCTH OT MOTPEOIIsIeMbIX
HHEPropeCYpCOB, B T.4. HA €IUHUILY TPOIYKIUH;

KaK KOJMYECTBO TOHH YCJIOBHOI'O TOILJIMBA (T.Yy.T.) COKOHOMJIEHHBIX YHEPTOPECypCcOB WU
JI0JIs1 OT BEJIMYUHBI TOTPEOIISIEMBIX SHEPTOPECYPCOB B T.Y.T.;

B HaTypaJIbHOM BbIpakeHuu (kBt.u., ['kan u T.1.);

KaK CHIKeHue naonu sHepropecypcoB B BBII B crommocTHOM BbIpakeHuH, 10O B
HaTypalbHbIX €IMHUIAX (T.y.T., KBT.4.) Ha 1 py6. BBII

DddexTrr 0T MeponpUATHl FHEProcOepeKeHU MOKHO pa3/IeIUTh Ha HECKOJILKO TPYIIIL:
sKoHOMUYecKHe A(P(deKThl y ToTpedutenei (CHIKEHHE CTOUMOCTH MPUOOpETaeMBbIX
HHEPTrOpPeCypCcoB);

a¢hekTh MOBBIIICHHUS KOHKYPEHTOCTIOCOOHOCTH (cHIKEHUE noTpebneHus
SHEPropecypcoB Ha EIUHHILY MPOU3BOJUMON TPOAYKIHH, 3SHEProdPPeKTHBHOCTH
MIPOU3BOIUMOM MTPOTYKIINH MPHU €€ UCIIOJIb30BAHNH);

3¢ GdEeKThl AN ANEKTPUUYECKOM, TEIIOBOM, ra30BOi ceTH (CHUKEHHME MUKOBBIX HATPY30K
NPUBOJNUT K CHIDKEHHIO PHUCKA aBapHii, IMOBBIINICHWUIO KadeCcTBA JHEPTUHU, CHUKCHHUIO
MOTCpb SHCPruv, MHUHUMH3ALUN I/IHBGCTI/II_[I/Iﬁ B pacliupCHuc CCTU, U, KakK CICACTBUC,
CHIKEHHUIO CETEBBIX TapH(OB);
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e peiHOYHBIE 3(eKThl (HampuMep, CHIKEHHE MOTPEOICHHs AJIEKTPOIHEPTUH, 0COOEHHO B
MUKOBBIE YaChl, IPUBOJUT K CHIKEHUIO 1IE€H HAa YHEPTUIO U MOIIHOCTH Ha ONTOBOM PBIHKE
AIIEKTPOIHEPTUHU - OCOOCHHO BAYKHBIM SIBIISICTCSI CHIDKEHUE MOTPEOICHUS SIEKTPOIHEPTHU
HaCeJICHHEM Ha OCBEIICHHE B BEUEPHEM IIHKE);

e HpdeKkTbl, CBS3aHHbIE C OCOOCHHOCTSIMHU PEryJlMpOBaHUS (HAlpUMEp, CHUKCHHE
NOTpeOJICHUsT AJIEKTPOPHEPTUHM HACEICHHEM YMEHbIAET Harpy3Ky IepeKpecTHOTro
cyOcHIMpOBaHMS Ha MIPOMBIIIICHHOCTD - B HACTOsAIIee BpeMs B Poccun HaceneHue miaTuT
3a DJIEKTPOOHEPIUI0 HIKE €€ CceOecTOMMOCTH, JOMOJIHUTENbHAsA (DUHAHCOBas Harpyska
BKJTIOYAETCs B TapU(bI U1 TPOMBIIIICHHOCTH);

e okosornueckue APPexTel (HampuMmep, CHWKCHHE TOTPEOJICHUS DJIGKTPUYCCKOW W
TEIUIOBOM SHEPruM B 3UMHEE BpeMsi NPUBOAUT K pa3rpy3ke Hauboiee AOPOrHX U
"IpSA3HBIX" ANMEKTPOCTAHIINN U KOTEIBHBIX, PA0OTAIOIINX Ha Ma3yTe U HU3KOKAYeCTBEHHOM
yrie.);

e cBs3aHHble O(dekThl (BHMMaHHE K TMpobiieMaM DSHEProcOEpeKeHus NPHBOJUT K
MOBBIIICHUIO  03a00YeHHOCTH mpoOieMamu  o0mell  >PQPEeKTUBHOCTH CUCTEMBI -
TEXHOJIOTHUH, OPTaHU3allUU, JIOTUCTUKUA Ha MPOU3BOJACTBE, CHUCTEMbl B3aHMMOOTHOIICHUIA,
rutatexeit u oTBeTcTBeHHOCTH B JKKX, OTHOIICHUS K JOMAITHEMY OFOJDKETY y TPpaKIaH).
OOBIYHO Hauady peanu3aldd MEPONPUSTUNA TIO0 HHEProcOEPeKEHUIO MPE/IIeCTBYET

IIPOBEJICHUE dHEProayauTa.

B Poccuu u apyrux cTpanax B HacTosiiee BpeMs HauOoJiee HACYIIHBIM SBJSETCS] OBITOBOE
sHeprocoepexkenne (HeprocOepexeHue B ObITY), a Takke 3Heprocoepexxenue B chepe KKX.
[TpensaTCTBHEM K €ro OCYIIECTBJICHHUIO SIBIISETCS CIEpKUBaHHUE pocTa Tapu(oOB JUIs HaCEIEeHUs
Ha OTJAEJIbHbIE BHUJBI PECYPCOB (DJIEKTPOIHEPrHsi, ra3), OTCYTCTBUE CPEACTB y MNPEANpUATUHN
KKX Ha peanuzauuio 5sHeprocOeperaroliux IMporpamM, HH3Kass JI0Jii pacyeToB IO
WH/IMBUIYAIHBIM MTpHOOpaM y4éTa U MpUMEHEHHEe HOPMaTHBOB, a TAKXKE OTCYTCTBHE MaCcCOBOM
OBITOBO KYJIBTYpBI SHEPTOCOEpEKEHHUS.

BeinmonHenne mnpakTH4eckoil paboThl OCYLIECTBISETCS C MOMOIIBIO CHELUATBHOTO
npubopa yuyeTa noTpeOIeHHsl SJIEKTPOIHEPTHUH — HIEKTPUUECKOI0 CUETUHKA.

ONEeKTPUYECKUN CUETUYUK — 3JIEKTPOU3MEPHUTEIbHBIN MpUOOp, MpeaHa3HaueH Ui y4eTa
NOTPEOJIEHHOW  AJEKTPUYECKOM HSHEPruu  DJIEKTPUYECKOM dJHepruu (IepeMEeHHOro WU
MOCTOSIHHOTO TOKa (u3Mepsercst B KBT/4 unn A/d). DNeKTpocYeTUMKH HMPUMEHSIOTCS TaM, Iie
OCYILECTBIISICTCS JIETAJIbHOE MOTPEOJIEHUE JIIEKTPOIHEPTHMH U IOSBISIETCS BO3MOYKHOCTh
HKOHOMHTD OFOJDKET, CIesl 3a MOTPeOICHUEM 3JIEKTPOIHEPTHH B 3aJaHHBIN MEpUOJl BPEMEHH.
Beimyckatorcst onHodaszHble U Tpex(asHble CUETYMKH, WHAYKIHOHHBIE WU 3JIEKTPOHHBIE.
BxuttouaroTces B ceTh yepe3 TpaHCPOpPMATOphl TOKA (HEMPSMOTo BKIIFOUEHUs ) U 6€3 HUuX (IpsMOro
BKJItoueHus). [11st BKiroueHus B ceTh HanpskeHreM 70 380 B npuMeHsoTcs C4eTYNKU Ha TOK OT
5 mo 20 A. Ha nuueBoil CTOpOHE CUYETUYMKA YKa3bIBaeTCsd YHUCIO OOOpPOTOB JAMCKA,
cootBercTByMoIee 1 kBTxy anexkrposnepruu. Hanpumep, 1 kBrxu — 1250 060opoToB qucka.

B HacTosiee Bpems HCIONB3YIOTCS TJIABHBIM 00pa3oM [JBa THUIA 3JIEKTPOCUYETUYUKOB —
WHIYKIMOHHBIE W 3JEKTpOHHBIE. IIpy 3TOM mepBble 3aHMMAOT JOMHUHHPYIOLIEE IOJOKEHHUE,
IIOCKOJIBKY OHU YCTaHABIMBAINCH BILIOTH 11O cepeInuHbl 90-X ro0B.

[TpuHIMn paboThl MHAYKIIMOHHOTO AJIEKTPOCUETUYHKA 3aKIJIIOUAETCs] BO B3aWMOJIEUCTBUU
MarHUTHBIX CHJI KaTyIIeK HMHIYKTUBHOCTH TOKa M HAIIPSDKEHHS C MarHUTHBIMM CHJIaMU
QIIOMUHUEBOIO JIUCKa, B peE3yjibTaTe B3aUMOJEHCTBHA YHUCIO OOOPOTOB JHCKA MPSIMO
IIPONOPLUUOHAIIBHO OTPAXKAET PACXOJ DJIEKTPOIHEPTUU CIIEHUATIBbHBIM CUETHBIM MEXAHH3MOM.
MHorue noTpeOHuTeNn He CIeNaT NepexoIuTh Ha 06ojiee COBPEMEHHbIE 3JIEKTPOHHBIC CUETUYHKH,
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Puc. 3

MHOTrOTapu(HBIA y4eT ¥ BO3MOXKHOCTb JUCTAHIIMOHHOM Mepe/laun OKa3aHuH.
Puc.1 CueTunk MHAYKIIMOHHBIN

B otnuumne ot HHAYKOUOHHBIX CUHCTUYMKOB, SJICKTPOHHBIC CUCTYHUKU ITOCTPOCHBI HA OCHOBE
MHKPOCXEM, HC COACPIKAT BpAIIAOMINXCIA JacTen u MMPOU3BOIAT npe06pa30BaHHe CUT'HAJIOB,
MOCTYIMArIMUX C U3MCPUTCIIBHBIX 3JIEMCHTOB, B IPOIMOPHUOHAJIBHBIC BCIMYHMHBI MOIIHOCTHU U
SHEPTHUHU. 9J'IeKTpOHHBIC OJICKTPOCUCTUUKH OTINYAOTCA 0oJiee BBICOKOM TOYHOCTBIO U
HAaAC)KHOCTBIO MO CPABHCHHUIO C MHAYKIITMOHHBIMU 3JICKTPOCUCTUNKAMMU.
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PryTaC

OCERUEHHE

=I
ANENTPOPOZETIH < |
ica:-cacc:-ﬁ_l

KNEMbAHIE |

@ J & | 0AHONOMOCHEIE

)
ﬁ ﬁ ﬁ AETOMETEI
B

NakeTHBIH
ELIKMOYETENE

A BR CQN FE

OfHODSEHEIR |
CUSTUME

Puc.2 Dnextpudeckuil C4ETUUK

Meroauka pacuera

1. WM3yuutp XapakTepUCTUKU 3JEKTPOOBITOBBIX MNPUOOPOB, OOBEAMHUTH B  TPYIIIBI
(ocBeTuTENbHBIE, HarpeBaTelbHbIE, MPOYNE), ONPEAETUTh HX KOJIUYECTBO, YCTAHOBJICHHYIO
MOIIHOCTh M peXHUM paloThbl. [[ng ymoOcTBa pacyeToB NOJIYUYEHHBbIE JaHHBIE PEKOMEHYeTCs
3aHecTu B Tabm.1.1.

Tabnuna 1.1
XapakTepUCTUKH 3JIEKTPOOBITOBBIX MPHOOPOB
O6opynoBanue Pycr, BT Kon-Bo K, | Bpemst paGoTbl B | Peyutipu0.,
IIT. CYTKH 1p, yac Br

OcBeTUTENILH
b€ IPUOOPHI

Harpesarens
HbIE
npubopbI

IIpoune
npubOpbI

2. CYMMapHaSI MOIIHOCTb HpI/IGOpOB 110 rpynmam HOTp€6HTCHeﬁ OIPCACIIACTCA:
P' = Pycmi X ki > Br
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rae P

yem

k — xosmMuecTBO MPUOOPOB JAHHOTO Ki1acca.
Jlannble pacyeToB 3aHOCATCS B Ta0mmiy 1.1.

Jlns manbHEeUIINX pacyeToB 3aroaHseTcs Tadumia 1.2

Pacyer pacxosa 3eKTpodHEepruu

- YCTaHOBJICHHAs MOIITHOCTH 3JIeKTporpudopa, Bt;

Tabauua 1.2

O6opynoBanue

P, Br

Koxn-8o K,
IIT.

Bpewmst pabotsl B
CyTKH p, yac

[ToTpebie
Hue, KBT-
q

OcCBETUTEIBLH

bIC PUOOPHI

Harperarens

HBbIC

IPUOOPHI

IIpoune

IPUOOPHI

3. PaccuutbiBaeTcs BpeMs pabOThl Ka)KA0H TPYyNIoi mpuOOpOB B MECHII:

-I_i :tpixNiaq

raet; — Bpems paboThI i-ro NpubOpa B CYTKH, U;

N, — Konu4YecTBO JHEH, B KOTOPBIX MPUOOP paboTal tp 4acoB B CYTKH.

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

omnpezeNeHHbIN nepuoj BpeMenu (X):

X
> TR
i=1

i =~ ,kBrxu

1000

5. PaccunThiBaeTCs CYMMApHO€ HOTpC6J'ICHI/Ie SJICKTPO3HECPTHUU BCCMU I'pyHIIaMU HpI/I60pOBI

X
HcyM = an +H2 +"'+H3 ) KBT>xg
i=1

6. OHpCIleJBIIOTC}I TOAOBBIC 3aTPAaThl HA DJICKTPOSHCPIUIO:

3=11.x1], py6.

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

JlaHHble pacdyeToB 3aHecTH B Ta0u.1.2.

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

NOTpeOIeHUS IIEKTPOIHEPTUH.

3. Ilopsinok BHINOJIHEHUS PA0OThHI

1. H3yuums ocnosHble nanpasieHuss u cnocobbl dHep2ocOepedtceHUs.

2. O3HaKOMUMbCI ¢ MEMOOUKOU NPOBEOEHUS. UCCIEO08AHUSL.
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3. Obpabomamv pe3yrbmamsi UCCAEO0BAHUSL.

4. Ilo ceoum OaumHbIM NpOU3GECMU  pacyem dHepeonompebieHuss 0O03HAUEHHO20
000pydosanus.

5. Ha ocnose nonyyeHHbIX OAHHbIX 8 COOMBEMCMEUU C MEMOOUKOU paciema Gbl4UCIUmMb
20008ble 3ampamvl Ha 2NEKMPOIHEPSULO.

6. Ilpeonooscums nepeyerv MepOnpUAMULL Ol IKOHOMUU INEKMPOIHEPSULL.

4. Yxa3anusi no opopmJIeHHIO 0TYeTa

Otuer no paboTe 10JIKEH COAEepPKaTh:
HasBanue u 11e71b MPaKTUUECKON paboTHI.
CxeMy HHAYKIIMOHHOTO U CXEMY DJIEKTPHYECKOTO CUCTUHNKOB.
Pacuetsl sHEpromnoTpedIeHus.
Tabnumy xapakTepucTHK ucciegyeMoro oOopyldoBaHMs M TaOnuIy pacxoja
AIIEKTPOIHEPTUH.
5. Tloctpouts rpaduky.

PO

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

1. ey padoTbI
1. O3HaKOMHUTBCS C 3TallaMU IPOEKTUPOBAHUS SHEPTOd()PEKTUBHBIX 3aHUM.
2. V3yunTh NOPSINOK NMPOBENEHUS TEIIOTEXHUYECKOIO pacdyera Orpa)KAAr0IIHUX KOHCTPYKLUMN
31aHUM U COOPYKEHUM.
3. O3HaKOMHUTBCA C HOPMATHBHBIMU IIapaMETPAMM HApY>KHOIO M BHYTPEHHETO BO3AyXa B
3/1aHMSX.
4. O3HaKOMUTBCSI C CAHUTAPHO-TUTMEHUYECKMMH I1OKA3aTEIsIMU TEIUIOBOW 3alllUThl 34aHUN U
COOPYKEHHI
5. Paccuurtarh ynenpHbIN pacxoj TEIUIOBOW DHEPIMU Ha OTOILICHHE 3JaHUN U COOPYKCHHUH IO
BAPUAHTaM.
6. Cnenath BBIBOABI O HEOOXOAMMOCTH MpPHUMEHEHHsS 3HEprod((eKTUBHBIX TEXHOJIOTHH U
MaTepHaJIOB IPU CTPOUTEIBCTBE 3/1AHUI U COOPYKEHUM.

2. O0uMe moJoKeHus

BBenenve HOBBIX, Ooyee JKECTKHX, HOPMATHBOB 10 JHEProcOEPEIKEHUIO  BHI3BAJIO
HEOOXOUMOCTh PAIUKAILHOTO TIEPECMOTpa MPUHITUIIOB IPOEKTUPOBAHUS U CTPOUTENHCTBA 3/IaHUM, T.
K. HpI/IMeHeHI/IC TpaI[I/IIII/IOHHI)IX JJIA POCCI/II/I CTpOI/ITeJ'II)HBIX MaTepI/Ia.]'IOB U TCXHUYCCKUX peH_IeHI/Iﬁ HC
o0OecrieunBaeT TpeOYeMOro MO COBPEMEHHBIM HOPMaM TEPMUYECKOTO COMPOTHBIICHUS Hapy>KHBIX
OTPAXKJIAIONIUX KOHCTPYKIUN 31aHUH.

B HOBOM cTpouTensCTBE Bce OOJbIee pPACHpPOCTPAHEHUE TONYYAIOT TPEXCIONWHBIE
KOHCprKI_II/II/I CTCH U3 KI/IpHI/I‘-Ia, HGFKO6CTOHHLIX 6.IIOKOB nu HaHenef/i NN MOHOJIUTHOTI'O xcene306eT0Ha,
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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
pEIIEHUsMH, TaK U UCIIOJIb3yeMbIMH B KOHCTPYKIIMSIX MaTepUaIaMH.

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-
JIEKOPaTUBHOM OOJIMIIOBKOM M3AETUSAMU THIA “CaliAMHT ", “paHmiIa”, “3TepHUT” U Ap.

®U3NKO-TEXHUYECKUE CBOMCTBA UCIIOIb3YEMBIX TEINIOM3OALMOHHBIX MAaTEPHATIOB 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 ponroBeyHocTs M CTaOMIBHOCTH TEMIO(PU3NUECKHX U (PU3HMKO-MEXAHUYECKHX CBONCTB
TEIUIOM30JISILIMOHHBIX MaTEPHAIOB B KOHCTPYKLUAX YTEIUIEHUS 3[JaHUM BIUSIOT KaK KOHCTPYKTHUBHbIE
0COOEHHOCTH, TaK U HKCIUTyaTal[MOHHbIE (PaKTOPHI, BKIIFOYAs:

*  3HAKONEPEMEHHBIH  TEMIIEPAaTypHO-BJIAXKHOCTHBIM  PEKUM  TEIUIOM3OJIALMOHHBIX
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
BHEIIHUE Harpy3ku (JIroau, oO0OpylOBaHHME IPU MOHTaXe M PEMOHTE) B KOHCTPYKLHUAX KpBIINI U
MIEPEKPBITHM.

C yderoMm yka3aHHBIX (AKTOPOB TEIUIOM3OJISAILMOHHBIE MaTepualbl IJIs YTEIJICHUS 3IaHUi
JIOJDKHBI OTBEYATH CIEAYIOUIMM OOIIMM TPeOOBaHHIM:
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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
MOKa3aTesIMK, KaK C)KMMAeMOCTh, Mpeaen 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 NPUMEHEHHUIO MaTepuasoB, BKJIIOYasl WX JOJITOBEYHOCTb M SKCIUIyaTallMOHHYIO HaJleKHOCThb, TaK U
OPUMEHSEMbIX KOHCTPYKTHUBHBIX PpEHIEHHM ¢ Y4eTOM 3KCIUIyaTallUOHHBIX  OCOOEHHOCTeN
KOHCTPYKIUH, NPOTEKAIOUIMX B HUX (QU3MYECKHMX W XHMHUYECKUX IPOLIECCOB M TpeOOBaHUMI
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 MPU pa3yMHOM pacXOJOBAaHHUU dHEPrOHOCUTENIEH
Ha OTOIUIEHUE 3JaHUH U COOPYKEHUI.

K xommuiekcy mepornpusTuii, 00ecreunBaonMX HaAJISKAIIYI0 TEIJIOBYIO 3alllUTy 3JaHUNA U
COOPYXEHHI, OTHOCSTCS:

— ONTUMAaJIbHOE 00BEMHO-TIJIAHUPOBOYHOE PEIICHNE 3/1aHUN U COOPYKEHHUM NP MUHUMAIIbHOM
TUIONIA/IA HAPY>KHBIX OTPaKJIAIOLINX KOHCTPYKLHUA;

— IPUMEHEHHUE PALMOHAIBHBIX HAPYKHBIX OIPa)KAAIOIIUX KOHCTPYKIUI C UCIIOJIb30BAHUEM B
HUX YQPEKTUBHBIX 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 3JaHUA U COOPY)KEHHUU, B KOTOPBIX IPHUBEIEHbI HEOOXOAUWMBbIE [JIsl pacyera
napameTpbl MUKPOKJIMMATA TOMEIIEHUH.
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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
II0KAa3aTelIs 110 TEIJIOBOW 3aIlUTe 3AaHMS:

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

0) HOpMUpYyeMble BEIMUUHBI TEMIIEPATYPHOTO Iepenaa Mexay TeMIepaTypaMu BHYTPEHHETO
BO3JyXa M Ha IIOBEPXHOCTH OrPaXAAIOIIEH KOHCTPYKLUMM W TEMIEpaTypod Ha BHYTPCHHEH
IIOBEPXHOCTHU OTPAKIAIOIIEH KOHCTPYKLIUHU BBILLIE 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
OrpaKJaroIINX KOHCTPYKLMH.

IIpoBepky coOmoaeHuss TpeOOBaHUM TEMJIOBOH 3alUThl OrPaXKIAKOIIUX KOHCTPYKIMH 110
IIOKA3aTelIo «a» IMIPOBOAAT B CIEAYIOLIEH MOCIEI0BATEIIBHOCTH:

1) onpenensoT HOpMHUpPYEMbIE 3HAUEHUS COMPOTUBICHUN Teruionepenaue Rreq orpaxnaronux
KOHCTPYKIUH (Hapy>KHBIX CTE€H, HOKPBITHH, YepJaUHbIX U IIOKOJIbHBIX MEPEKPHITUI, OKOH, OaJIKOHHBIX
nBepeit u poHapel, Hapy>KHBIX ABEpel U BOPOT) MO IPayco-CyTKaM OTOMUTENBHOIO NEPUOAA;

2) MpOBEPSIOT Ha IONYCTUMYIO BEJINYMHY PACUETHOTO TEMIEPATypHOTro nepemnaza Atn;

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
MIOCJIEIOBATEIbHOCTH

—  YCTAaHABJIMBAOT  HOPMHUPYEMBIE  3HA4YE€HHMs  COINPOTHBJICHUIO  TEIUIONEpenaye
Rregorpaxiaromux KOHCTPYKUMH (HApYXHBIX CTEH, IOKpPBITHM, YepAayHbIX U I[OKOJbHBIX
NEePEeKPBITHI, OKOH, OAJTIKOHHBIX JBepeil u (QoHapell, HApYKHBIX JBEpell U BOPOT) B 3aBUCUMOCTH OT
Ipagyco-CyTOK OTOMMUTEIBLHOTO EPUOJA;

— Ha3Ha4yaroT TpeOyeMblil BO31yX0O0OMEH U ONPEIESIOT ObITOBbIE TETIJIOBbIICICHUS;

— ycTaHaBiIuBaloT kiacc 31anus (A, B wim C) no snepretnueckoit apdexkruBroctu. B ciyuae
BbIOOpa Kilacca A Ui B onpenensoT mpoueHT CHUKEHUSI HOPMUPYEMBIX YEJIbHBIX PacX00B;

— OIPEAEISIIOT HOPMUPYEMOE 3HAYEHNE YJIEIbHOTO PacXo/a TEIJIOBOM SHEPTUH HA OTOIICHUE
3MaHus Oh'*YB 3aBUCMMOCTH OT KJIacca 3[aHusl, €ro THIA, 3TAKHOCTH U €r0 MOIKIIOYECHHS K CHCTEME
TeIUIOCHA0KCHHUS

— pacCUMTBHIBAIOT YAEIBbHBIM pPacxoj TEIJIOBOW JHEPruM Ha OTOIUICHWE 3JaHuil 3a
OTOMHTENBHBIN IEPUOT Qhde req.

ITo mokaszarento «B» MPOCKTUPOBAHUE TEIJIOBOM 3aLUTHI 3[aHUM U COOPYKEHHUM CBOAMUTCS K

U CPaBHUBAIOT €TI0 C HOPMUPYEMBIM 3HAYEHUEM (h
OTIPENIeICHNI0 KOMIUIEKCHOM BEJIIMYMHBI HHEProcOEpeeHHUsT OT HCHOJIb30BAHMUA apXUTEKTYPHBIX,

CTPOUTENBHBIX, TEIJIOTEXHUYECKUX M HWHXKEHEPHBIX pEIICHUN, HANpPaBICHHBIX Ha SKOHOMHUIO
SHEPreTUYEeCKUX PECypcoB. OTO TO3BOJISET CHU3UTh, IO CPAaBHEHUIO C TIOKA3aTEIeM «ay,
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Aucm 88 uz 102

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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PryTaC

Obwne nonoKeHHs
1. ONpenennT THN 103HHA
2. BoiGypasoT HapyKHBIE KIMMATHYECKHE RAPAMCTPH
3. BuiBHpaoT BIAKHOCTHH I peXHM 10allks
4. BRIGHPARIT KNACC 30aHHA N0 IHEPreTHdeckoit sddek-
THBHOCTH e

Buifop enocoda cOOTBETCTENA HOPMHPYEMBIM
r——--- » NOKAIATEIAM TeMNOBDil JamN Tl

; Jlekazarenu eds ¢ [Moxa3arenu «se

[0 NO2NEMEHTHBIM HOPMAM K Mo nokazatento 3HepronaTpeGicHna
OrPAKDAKOLHM KOHCTPYKLUUAM

; Y

Bribop noaiemeHTHELY BeAH- Beibop vaenstioro pacxola remne-
MAH R M0 TPAZYCO-CYTKAM BOH JHEPTHH g7

\

Onpe,‘ieneuue naane-
MCHTHEIX BCAHYHH NO qﬁ"'?

B~ R,zR=R,,

Hivenenue H
HPRERTIG H +

Pacwet ypeluHolo pacxo-
na TENIOROH IHEPrHH 4.

pacxona Tennoboi TMposepia go=< g

3HEpriy g%

v J

ﬂpcaepxa OTPANHYELIHA TEMNEPATYPET HA BAYT-
peHlEed IOBSPRIOCTH Aly £ AL

v

Pacyer MPHBECACHHOTG CONPOTHENCHHA TeLNOMC-
pelayg, BOsIYXOOPOIHLUAEMOCTH, SAIHTE O
BNArH, TeI‘LI'I(]}fCTOR'{I{BOCTH H TeMIoyCBOEHWR,

TIpOBCPEa Ha HCBbINAngHHE ROHASHCATa

Tposepka No NOKATATENIO <5

+

3

BHEPFBTH‘-IEC KH# NacnopT 3aaHua

L]
L
I
1
1
1
L)
1
1
L}
1
1
1
1
1
1
I
1
]
1
1
1
1
L3
1
1
1
1)
1
1
]
1
H Pacuer yagneroro
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
I
1
1
L
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1

TTpogepKa Ha COOTBETCTRHE PacHETHEIX Mo-
-------------- Kazateneil HOPMUPYEMEIM NOKA3aTENAM

g

OKOHYAHHE NPOQEKTHPOBAHHA

Puc. 1. Cxema nmpoeKTUpOBaHUS TEIJIOBOM 3alIUTHI 3AaHUM

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

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

BennunHa OTKIOHEHUS pacUETHOIO Pexomennyemblie
O603HauCHH HammenoBanne Kacca (cbaKTqucxvoro) 3HAYCHUS yICIFHOTO Pacxoaa MEpONPHUATHS
¢ Knacca 9HEPreTH4YeCcKon TEMJIOBOW SHEPTUH Ha OTOIICHUE 37aHUs opraHamu
3¢ peKTUBHOCTH qhdeSOT HOPMATHBHOTO, % aJIMUHUCTPALUH CyOBEKTOB
PO
7151 HOBBIX M PEKOHCTPYHPOBAHHBIX 31aHMiT
A OueHb BBICOKHI Memnee munyc 51 DKOHOMHUYECKOE
CTHMYJIMPOBAHHUE
B Bricokuit Ot munyc 10 mo munyc 50 To xe
C HopmanpHbiii Ot mmoc 5 10 MuHyC 9 —
st cymecTBYIOIIUX 30aHUI
D Huzkuit Ot mmroc 6 1o mmoc 75 YKenarensHa
PEKOHCTPYKLIMS 30aHUs
E OueHb HU3KUN Bonee 76 Heob6xonumo yrerienue
3IaHUs B OnmvpKanmei
MIEpPCTICKTHBE

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. ¢ 11e51bt0 pa3paboTKU MEPONPUITUNA IO PEKOHCTPYKIUH 3TUX 3AAHUM.

3. OnpenesieHe HOPMATHBHBIX IAPAMETPOB HAPYKHOI0 M BHYTPEHHEIr0 BO3AyXa

3.1 HapysxHble KIIMMaTU4YECKUE YCIOBUS MECTa CTPOUTEILCTBA 30aHUHM U COOPYKEHHUI

[TapameTpsl HapyxHOTO Bo3yxa ycraHanuBatoTcs no CHull 23-01-99 ¢ yuerom TpeGoBanuit
CHulT 23-02—-20083.

3.1.1. B kauecTBe pacyeTHON TeMIepaTypbl HAPY>KHOTO BO3/4yXa B XOJIOJHBIN MEpUoJ roja asis
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
OPUHUMATH 151 OJIDKaiIero HaceIeHHOTo MyHKTa, KoTopeli yka3an B CHull 23-01-99.

3.1.2. BraXHOCTHBI pEeXHUM pailoHa CTPOUTENbCTBA 3[aHMS, HEOOXOIMMBIM Ui BBIOOpa
TEIUIOTEXHUUYECKUX TOKa3aTelel MaTepraioB Hapy>KHbBIX OTpakIeHUH, ClIeyeT IPUHUMATh 110 KapTe
BJIQXKHOCTH Tepputopun Poccnn, npuBeIeHHON B IPUIJIOKEHNN 2.

3.2 BHyTpeHHHE TeMITepaTypHO-BIaKHOCTHBIC YCIIOBUS 3[JaHUN M COOPYKEHUH

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
Tabm. 2.

Tabmuma 2

OnTtumanbHasg TemmepaTrypa M JONYCTHMas OTHOCHUTENIbHAs BIAXHOCTh BO3AyXa BHYTpHU
3/1aHus U1 XOJI0JHOTO NEpHoJa rojaa

OTHOCUTEIbHAS
Temneparypa
BJIAXKHOCTh
Tun 31anus BO3/yXa BHYTpH
ananus tor. °C BO3JIyXa BHYTPH
& int 3nanud, %
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1. XKunble, mKOJBHBIE U APYTHE OOIIECTBEHHbIE (KpOME
NPUBEJICHHBIX B MII. 2, 3) 20"+2 55
2.ITonavKIMHUKY U JIe4eOHbIC yUPEKICHUsI 21-22 55
3. JleTckue JOMIKOJIbHbIE YUPEKACHUS 22-23 55

3.2.2. TlapameTpsl BHYTPEHHEIO BO3AyXa MU OTHOCUTEIBHOW BJIAXHOCTH MPOU3BOJCTBEHHBIX
3nanui cnenyet npuHuMarth corsiacio 'OCT 12.1.005 u HopmaM NpOEKTUPOBAHUSI COOTBETCTBYIOIIUX
3/1aHUM.

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

JUTS. TEXHUYECKUX MoABanoB — mitoc 2 °C ;

JUISL HEOTAITUBAEMBIX JIECTHUYHBIX KJIETOK — Itoc 5 °C;

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

4. Omnpenenenne HOPpMHUpPYeMOro (TpedyeMoro) CONPOTHBJIEHUSI TelJionepenayve
OrpakIaIIIMX KOHCTPYKIUH

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

Tabnuma 3

Hopmupyemsble 3HaueHus: CONPOTUBIICHUS TEIIONEPEIade OrPakIat0IINX KOHCTPYKIUN

Hopmupyemble 3HaueHMs] CONPOTUBIIEHUS

terutoniepenade Rreg, M?-°C/BT, OTpakJaIoLINX

a KOHCTPYKLUH
=
2) S
=
c s 3
S & 5 g =
31aHusA U IOMELIEHUS o) = = 3 o) s
' S = < 5 & Z
k03 dunmenTsr a u b E = 3 8 g =
= 3 o = 2
1) CTEH a I o <
= & g E [ S
e a, (S 2 =
E z g 2 i =y
& = = S g =
> = plet s < a3
5 = S E 3 = = o =
: =2 | ZE2| ©% 5 B
o E % o 2
> & a 5 & E 5 = < o §
g2 e o 0 = A Qo S 5
g0 g 2 5 ¢ g S & g 5
~ ¢ = B =5 © E S m < O
1. XKunele, neuebHoO- 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
- 1,4 2,2 1,9 - 0,25
2. O01IeCTBEHHBIE, KPOME 2000 1,8 2,4 2,0 0,3 0,3
YKa3aHHBIX BBIIIC, 4000 2,4 3,2 2,7 0,4 0,35
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aJIMUHUCTPATUBHBIC U 6000 3,0 4,0 3,4 0,5 0.4
Op1TOBBIC, Tpon3BoAcTBeHHBIE |8000 3,6 4.8 4.1 0,6 0,45
U IpYTHE 30aHAS U 10000 4,2 5,6 4.8 0,7 0,5
MOMEILIEHNS ¢ BiIaXHeIM i~ |12000 4.8 6,4 5,5 0,8 0,55
MOKPBIM PEKHUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3.IIpoussonctBennsie ¢ cyxum |2000 14 2,0 1,4 0,25 0,2
1 HOPMAaJIbHBIM PEKUMaMHU 4000 8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 0,4 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 4,5 34 0,5 0,45
a - 0,0002 0,00025 0,0002 0,000025 0,000025
b - 1,0 1,5 1,0 2,0 0,15

[Tpumeuvanus:

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

3maHui B 1103. 1 crmeayer npuHUMarh npu 3HadeHusx Dg mo 6000 °C-cyt: a = 0,000075, b = 0,15; ms
sHauenuit Dg= 6000...8000 °C-cyt: a = 0,00005, b = 0,3; ans 3Hagenuit Dg= 8000 °C-cyT u Gonee: a =

0,000025, b = 0,5.

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

pELICHUAMHU 3all0JIHEHUI OKOHHBIX M APYTUX MPOEMOB, IPUMEHATh KOHCTPYKIIMH OKOH, OaJIKOHHBIX

z(Bepeﬁ u (I)OHapeﬁ C IIPUBCACHHBIM COIIPOTHUBJICHUCM TCIUIONICPEAAYC HA 5 % HIKE YCTAHOBJICHHOI'O B

Ta0JIHLE.

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

Ne Hopmupyemviti memnepamypruwlii nepenao At, °C
n/m
3oanus . |05 nepexpoimust
ons 07151 NOKpBLIMULL ons
Hao npoesoamu,
U nomewyerusl HAPYIHCHBIX  |U YEPOAUHBIX 3EHUMHbIX
cmeH nepexpulmuti nodsaau u gonapeii
Perp noononbLaAMU P

1 XKunvie, neuebno-npogunaxmuvecxue u 4,0 3,0 2,0 tin—tqg
oemcKue yupexcoenus, WKObl, UHMepHAmbl

2 |Obwecmeennvle, Kpome yKa3aHHbIX 6 NO3. 1, 4,5 4,0 2,5 tin—tg
aomunucmpamusHvle u Ovimosvie, 3d
UCKTIOYEHUeM NOMEUeHUL C BANCHBIM UTU
MOKPBIM PeHCUMOM

3 |[IpoussoocmeenHnvle noMeujeHus: ¢ CyXum u tinety, #o ne | 0,8 (tin—tg), HO 2,5 tin—tqg
HOPMATIbHBIM PEAHCUMOM bonee 7 He bonee 6

4 |llpouszsoocmeennvle u Opyeue nomeujerus ¢ tinta 0,8 (tin—ta) 2,5 -
BNIAICHBIM UTIUL MOKDBIM PEHCUMOM

5 |lIpouzsoOocmeenHvle 30aHUsL CO 3HAUUMETbHBIMU 12 12 25 tin—tg
usbbImKamu s16HOU meniomol (bonee
23 Bm/M?) u pacuemnoii omnocumensvnoi
BIAANCHOCMBIO 8HYMPeHHe20 8030yxa bonee 50
%
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Tabmuma 5 KoadduuueHt TemaooTnaun BHYTPEHHEH TOBEPXHOCTH — OTpaKIaromei

KOHCTPYKIIMKU
Ne Kosgppuyuenm
n/m Brympennss noeepxnocms ozpasicoenus Meni10omoayu ain,
Bm/(m?-°C)
1 Cmen, nonos, 2naoKux NOMOAKOS8, NOMOIKO8 C @vicmynarowumy peopamu npu|8,7
omuowenuu evicomol h pebep k paccmosnuto a medxicdy spansmu coceonux pebep hla<
0,3
2 Tomoaxos ¢ sbicmynarowumu pebpamu npu omuowenuu hfa>0,3 7,6
Kosgppuyuenm
Brympennsis nogepxHocms 02pasicoenus Meni10omoayu ain,
Bm/(m?-°C)
3 Okon 8,0
4 3enumnubix gonapeti 9,9

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

5.0npedenenue  o00wezo uiu  NPUGEOEHHO20  CONPOMUGNEHUA  menjonepeoaye
02paxcoarouux KOHCmpyKyuil

O6wyee unu npusedennoe conpomusnenue menionepedade (Ro, Ry, M2-°C/BT, ozpascoarouyux
KOHCMPYKYUU, a makxice OKOH U (poHapetl ciedyem NpUHUMAMb He MeHee HOPMUPYeMbIX 3HAYeHUll
(Rreq), M%-°C/BT, onpedensemvix no mabn. 3 npuiodcenus 6 3a6UCUMOCIU OM 2padyco-CymoK

omonumenvHo20 nepuooa paiiona cmpoumenvcmea (Dg), °C-cym.

B ceazu ¢ mem, umo 6 mMeniomexHuyecKoM OMHOWEHUU 02paxcoarwue KOHCMPYKYuU
noopazoensitomess Ha OOHOPOOHble OOHOCIOUHble UNU  MHO2OCIOUHbIE C  NOC1e008aAMEeNbHO
PACHONONCEHHBIMU OOHOPOOHLIMU CAOSIMU U HA HEOOHOPOOHble MUNA NIAOCKUX 02PaAHCOAOUSUX
KOHCMPYKYULL ¢ MENnONpO8OOHbIMU BKIIOYEHUAMU (3-COlIHblE Jcene300emontble, MemaiiudecKue
unu acbecmoyemeHmHuvle naHeu ¢ 3HOeKmueHbiM Ymeniumenem Ha SUOKUX UTU HCECMKUX CBA35X,
MHO2OCNIOUHblEe KUPNUYHble CMeHbl 001e2YeHHOU (KoI00yesol) KIaoku u m.n.), no3momy O
OOHOPOOHBIX 02PANCOAIUUX KOHCMPYKYUll onpedeisiemcs obujee conpomueieHue menionepeoaue
(Ro), a 0151 HeoOHopoOHbIX — npusedennoe conpomuenenue menionepeoaye (Ry).

5.1 Onpeodenenue conpomusnenus menionepeoaie 00OHOPOOHBIX 02PANCOAIOWUX KOHCIMPYKYUL

Obwee conpomuenenue mennonepedaue (Ro), 00HOPOOHOU 0OHOCLOUHOU ULU MHO2OCIOUHOL
oepadicoaroweli KOHCMPYKYuu ¢ 0OHOPOOHBIMU CTIOSAMU Cledyem onpeoensims no hopmyie

Ro=Rsit Rkt Rse %)

rae Rsi= 1/aint, ain— kKoagppuyuenm mennroomoauu 6HympeHHell N08ePXHOCMU 02padxcoaioujelt
koncmpykyuti, Bm/(m*-°C), npunumaemuiii no mabn. 8;

Rse= 1/aext, aext— K03uyuenm mennoomoauu HAPYICHOU NOBEPXHOCMU 02PadCOarOuyet
KOHCMPYKYUl, NpUHUMaemotl no maon. 9 Hacmoawux yKa3auu,

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 94 us 102

PryTaC

Tabauya 6 Kosappuyuenm mennoomoauu HAPYICHOU NOBEPXHOCMU — Ocpadcoaroujell
KOHCMPYKYUU

Ne n/n Hapysicnaa nosepxnocmo Koagpgpuyuenm mennoomoauu ons

. SUMHUX YCL06ULE Bext, Bm/(m?-°C)
02paNCOarOUWUX KOHCIMPYKYULL

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

2 Iepexpoimuii HAO XOJIOOHBIMU NOOBALAMU, COOOUAIOUWUMUCS C 17
HAPYICHBIM — 8030YXOM, NePEeKpblmuil  HAO XOJI0OHbIMU (C
02paX€COArWUMY ~ CIEHKAMU) NOONObAMU U XOJLOOHBIMU
IMAANCAMU 8 CEGEPHOU CIPOUMENTbHO-KIUMAMULECKOU 30HE

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

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

Rk—  mepmuueckoe — conpomusnenue — ozpaxcoaioweii  xoucmpykyuu, —m>-°C/Bm, ¢
noc1e008amenbHO PACHONOHCEHHBIMU OOHOPOOHBIMU CNLOAMU, ONpedesieMoe no hopmyie

Rk=R1+ R2+ ... + Rnt Ral, (10)

rie Ri, Rz, ..., Rn— mepmuueckoe conpomueénenue omoenvHulX C10€8 02ParicoOarouux
KOHCMpYKYuil, onpeoensemoe no gpopmyie

R=0/A, (11)
ede 8 — moawjura Cjio:, m,

- pacuemnvlil  Ko3(puyuenm mennonpogoonocmu mamepuanra croa, Bm/m?-°C,
npunumaemviii no npunodxcenuro ceooa npasun CII 23-101-2004 unu no npunodxcenuro 3 nacmosauyux
VKazauuu,

Ra— mepmuueckoe conpomuenenue 3aMKHYmMOU 6030YWHOU NPOCIOUKU, NPUHUMAECMCS NO
maoén. 7.

Tabnuya 7 Tepmuueckoe conpomusnenue 3aMKHYmblX 6030YUIHbBIX NPOCI0EK

Tonwyuna Tepmuueckoe conpomusienue 3aMKHYMOoU 6030V UHOU

6030YWHOU .
. npocnotixu Ra, m?-°C/Bm
RPOCIOUKU, M

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

npu memnepamype 8030yxXa 8 NPoCiolKe

NOJOAHCUMENbHOU ompm/;ameﬂbHod nOJI02AHCUMENIbHO ompuuameﬂbHoﬁ

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

Ilpumeuanue. Ilpu oknelike 00HOU unU 0beux NOGEPXHOCMeEU B030VUWHOU NPOCIOUKU
AIOMUHUEBOU (ONb2ol mepMuiecKkoe conpomueierue ciedyem ygeaudums 2 pasa.

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

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

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

Kozcoa 6 oepasicoarowux KOHCMPYKYUAX uMeomcs 6eHmMuiupyemvlie HAPYICHbIM B030VXOM
NPOCNIOUKU, CIOU KOHCMPYKYUU, PACNONONCEHHble MeHCOY B030VUIHOU NPOCIOUKOU U HAPYIHCHOU
NOBEPXHOCMbIO  02padicoaroujelti KOHCMPYKYuu, Npu onpeoeseHuu mepmMuyecKko2o0 CcOonpomueieHus
ocpadcoaiowell.  KOHCmMpYKyuu He yyumvleaiomcs. Benuuuna roagguyuenma mennoomoauu
HAPYHCHOU NOBEPXHOCIU 02Padxcoaroujeli KOHCmpYKyuu (dext) 8 dMom ciyyae NPpUHUMAEmcs paeHOU
10,8 Bm/(m?-°C).

5.2 Onpedenenue  npusedennozo  conpomueienus  menionepeoaie  HEOOHOPOOHbLIX
02padNcOAOWUX KOHCMPYKYULL

5.2.1. lna nnockux o2paxcoarouux KOHCMPYKYUU ¢ Menionpo8OOHbIMU —GKIIOUEHUSMU
moawunou oonee 50 % monwunsl ocpaxcoenus (Muna KUPRUYHOU KIAOKU ¢ MeNniou3onsIyuoOHHbIM
croem) npusedennoe mepmudeckoe conpomusenenue menionepeoaue (Ro") onpedensemes credyrowum
oopasom:

a) 8vlbUpaemcs XapaxKkmepHas 4acms 02paxcoarouieli KOHCmpYKyuu,

0) naockocmAMU, NAPANIEIbHLIMU HANpAGIeHul0 meniooco nomoka Q,ozpadxcoarowas
KOHCMPYKYUS YCIOHO PA3Pe3aencst Ha XapaKmepHvle 8 MeniomexHuieckoM OMHOWEHUU YYACTKU, U3
KOMOPbIX 00HU MO2YM ObIMb 00HOPOOHBIMU (OOHOCIOUHBIMU), A Opyeue — HeOOHOPOOHBIMU, U3 COEE C
PAasIuYHbLIMU Mamepuaniamu (puc. 2).
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Puc. 2. Cxema neoonopoonoti oepasicoaroujeii KOHCmMpyKyuu

5.2.2. ]JIns KUPNHWYHBIX CTEH >KWIBIX 3JaHUNA C YTCIUIUTE]ICM MPUHUMAIOT CIIEAYIONUe
K03 QUIMEHTHI TEIIOTEXHUUYECKO# 0iHOpOoaHOCTH (T):

— nipu TonmHe cteHsl 510 mm — 0,74,

— ipu ToJmHe cTeHbl 640 mm — 0,69;

— npu TonmmHe cteHsl 780 MM — 0,64.

B xupnuunsix cmenax, kax npaguno, ymeniumeins ciledyem pamewams ¢ HApYHCHOU CIOPOHbL
unu eHympu oepadicoaroujeti KoHcmpykyuu. He pexomendyemcs pazmewamv meniouzonayuro ¢
BHYMPEHHeU CIMOPOHbL U3-3d B03MONCHO20 HAKONJIEHUS 61d2U 8 MENOU3ONAYUOHHOM Clloe, 0OHAKO 8
cyvae npumMeHeHus. 6HYympeHHel meniou3onAyu’ N0BEPXHOCHb ee CO CIMOPOHbL NOMEUeHUsl QONHCHA
UMems CHIOWHOU NAPOUZOTIAYUOHHBIU CIOU.

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

[Ipy TEemIOTEXHUYECKOM pacueTe OrpakJAIONINX KOHCTPYKIHMI HEOOXOAMMO MPOBOIUTH
IPOBEPKY HA HEBBINAJCHUE KOHJECHCAaTa HAa BHYTPEHHUX ITOBEPXHOCTAX OrPAXKICHUN U IPOBEPKY
TEMIIEPATYPHOI'0 IIEpernaga MEXAy TeMIIEpaTypaMH BHYTPEHHEIO BO3AyXa M Ha IIOBEPXHOCTH
OTpaXkAAFOIIUX KOHCTPYKIIMI.

[Tpu onpeenenun TemepaTypbl TOYKH pochl tg (°C) OTHOCHTENBHYIO BIQYKHOCTh BHYTPEHHETO
Bo3ayxa (%) ciaenyer IpUHUMATh:

— JUISl TIOMEIICHUHN KUJIBIX 3/1aHWM, OONBPHUYHBIX YUPEKICHHH, AUCIaHCEPOB, aMOylIaTOpHO-
MONUKIUHUYECKUX YUPEKICHUH, POIWIBHBIX JOMOB, JIOMOB-HHTEPHATOB JUIS MPECTAPENbIX U
WHBAJIHUJIOB, OO0IIEOOpa30BaTENbHBIX JIETCKUX IIKOJ, JETCKUX CcajaoB, scliei, sicrneii-caaos
(koMOMHATOB) U ETCKUX TOMOB — 55 %, myist momeneHuil KyxoHb — 60 %, Isi BAHHBIX KOMHAT — 65
%, JUTS TETUTBIX TTOJIBAJIOB M TIOIMTOJIMM ¢ KOMMYHHKAIUAMHA — 75 %0;

— JUIS TETUTBIX YePIaKOB KUJIIbIX 31aHui — 55 %;

— JJI TIOMENIEHU 00IIEeCTBEHHBIX 3/JaHuH (KpoMe BhIleyKa3aHHBIX ) — 50 %.
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7. PacyerHble XapPAKTEPUCTHKH TEIUIOTEXHHUYECKHUX MOKAa3aTejeil CTPOMTEIbHbBIX
MaTepPUaJIOB U M3/1eTuil

PacyeTHbIe XapaKTepUCTUKU TEIJIOTEXHUYECKUX MMOKa3aresei, Hanboiee 9acTo MPUMEHSIEMbIX
B HAPYXHBIX OTPAXACHUSX 3JaHUM CTPOUTENBHBIX MAaTE€PUATIOB U U3JIEJUH, MPUBEICHHbIE B
NPWIOKEHUU 3, HEOOXOAUMO MPUHUMATH B 3aBUCMMOCTH OT YCJIOBHSI HKCILTyaTalldu OTPaXKIA0IINUX
KOHCTPYKUMH (11 ycioBHs 3Kciryarauuu A uinum b) corsmacHo Ta0i. 8 M BIaXHOIO pexuma
nomerieHui (Tab. 9) u 30HbI BIAKHOCTH pailoHa CTPOUTEIIHLCTBA.

BrnaxxHOCTHBIN pexuUM MNOMENICHUWN 3[aHUl B XOJOJHBIA MEPUOJA T0Ja B 3aBUCHUMOCTH OT
OTHOCHUTEIIbHOM BJIAYKHOCTU U TEMIIEPAaTypbl BHYTPEHHETO BO3AyXa CleAyeT MPUHUMATh 1o Tab. 9.

Tabnuma 8 YcnoBus 3KCIUTyaTallMy OTPaXkIAIOIIUX KOHCTPYKIIMMA

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

BitaxxHOCTHBIN pesxUM

MOMEILEHUH 3JaHNs

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

BnaxHOCTH BHYTPEHHETO BO31YyXa, %0,
Pexum pu Temrieparype (°C)

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

30HY BIQXXHOCTU PalOHOB CTPOMTEILCTBA HA TeppUTOpUN Poccuu HEOOX0IMMO MTPUHUMATD 110
IIPUIIOKEHUIO 2.

8. Ilopaook npoeedenus pacuemoe no UHOUBUOYAILHOMY 3A0AHUIO

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

Dg= (tint— tht) Znt

HopMupyeMoe 3HaueHHE CONPOTHBIIEHUS TEIUIONEpPEaue HAPYKHBIX CTEH BBIUMCISIEM IIO
dopmye (1) CHull 23-02-2003 [2]:

Rreq = aDg + b, M?-°C/Br.

[IpuBeneHHOE COMPOTUBICHHE TeIUIonepenadye Ro" HAPYKHBIX KHPHOHYHBIX CTEH C
3¢ ()EeKTUBHBIM yTEIUIUTENEM JKUIIBIX 3JaHUI pacCUunThIBaeTCs Mo Gpopmyse

Ro' = R,

rae Ro*™ — comporuBieHue Terionepeaaye KUPHMUYHBIX CTEH, YCJIOBHO OMpenesieMoe II0
dopmymnam (9) mmu (11) 6e3 ydera TermIOMpPOBOAHEIX BKIIFOUeHH T, M?-°C/BT;

Ro" - npuBeneHHOE CONPOTHBICHHWE TEIUIONEPedade ¢  ydeToM  Koddduimenta
TEIJIOTEXHUYECKOW OJHOPOIHOCTH I, KOTOPBIN:

— nipu TonmHe creHsl 510 mm — 0,74,

— nipu TomHe creHsl 640 mm — 0,69;
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— ipu TomuHe cTeHsl 780 mm — 0,64,
Pacuér Benércs u3 yciaoBHs paBEHCTBA

Ro" = Rreq
CJICAOBATEILHO,
R

—_'
Rg¥" r, M%-°C /Bt
Ro¥ = Rsi+ Rkt Rese,

OTCroaa

_ yen.
RK - Ro (Rsi + Rse) , MZ.OC /BT

Tepmuueckoe COIPOTHUBIICHUE HAPYKHOW KUPIIMYHOM CTEHBI CIOMCTOM KOHCTPYKIMU MOKET

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

RK:R1+R2+RyT+R4

OnpenensieM TEPMUUECKOE COITPOTUBIIEHUE YTEIUINTEINS:

RyT = Rk _(Rl + RZ + R4) , MZ'OC/BT.

Haxomgum TOJIINUHY YTCTUIATCIIA:

O60_ ) . Ryr, M.

[TpuHUMaeM TONIIKHY YTEIUIUTENS, MM (onpeodensaemcs UHOUBUOYATbHbIM 3A0AHUEM)

OxoHuaTtenbHas ToIKHA cTeHbl OyneT paBHa (380+200+120) = 700 mm.
ITpon3BoMM MPOBEPKY € YUETOM NMPHUHITON TOJMIIMHBI YTEIUIUTEIS:

Ro'= r(Ry +R, +R, +R, +R, +R,) v2-°C/BT.

Venosue Ro' = 3,67 >Rreg, M?-°C/BT BBINONHSETCSL.

B. HpOBepKa BBIITIOJIHCHHUA CAHUTAPHO-TUTHCHUYCCKUX Tpe60BaHI/II>'I TEIUIOBOM 3aIlIUTHI 3JaHU

At<At,.

[TpoBepsieM BBITTOJHEHHE YCITOBHUS
At = (tint — text) Ro" / @int) , °C.

Tpi > td .
HpOBepHeM BBIITOJIHCHHUEC YCIIOBUA S .

Tsi = tint - [n(tint _text )/(R(; aint)], °C.

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

Bo3nyxa tint, °C W OTHOCHTEIBHOW BIAXKHOCTH P oo TeMreparypa TO4ku pocekl tg °C moimkHa

7, =1925>1,

BBITIOJIHATH YCIIOBHE 5!

Ilocne okOHYAHHS PAcUCTOB H606XOJII/IMO CclIenaTh BBIBOJ O COOTBETCTBHH MCCIIEAYSMOM

orpamz[alomel‘/i KOHCTPYKIIMHM HOPMAaTUBHBIM TDe60BaHI/I5IM TEIIOBOM 3alIWUThI 3IaHU.

9. IlopsinoK BHINOJIHEHHS PadOTHI

1. U3yuums ocnosHble mpe6osanus K Cmpoumenbcmsy 30aHuU.
2. O3HaxomMumvbcsi ¢ MEMOOUKOU NPOBEOEHUSI UCCe00BAHUSL.
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3. O3Hakomumvcsi ¢ OCHOBHBIMU KPUMEPUAMY, GIUSIOWUMU HA  8bIOOD MAMEPUanos
02parcoarWux KOHCMpPYKYul.

4. B coomeemcmeuu ¢ UHOUBUOYANbHBIM 3A0AHUEM NPOUZBECTIU PACYEMm 02PANCOAIOUIUX
KOHCMPYKYULL.

5. Ha ocHose nonyueHHblX OAHHLIX COelamb 6bl80O O COOMBEMCMBUU 0CPANCOAIOUIUX
KOHCMPYKYUL 30aAHUSI HOPMAMUBAM.

10. Yxa3anust no opopmMJIeHHIO 0TYETA

Otuer no paboTe 10JIKEH COAEepKaTh:
Ha3zBanue u 11e51b IpakTUUECKO padoThI.
Kpartkwuii KOHCTIEKT TEOPETUIECKOI YacTh pabOTHI.
Pacdersl o nHAMBUAYAIBHOMY 33JaHUIO
BriBo 00 3¢ (hekTHBHOCTH HCCIETyEMBIX OrPaKIAIOIINX KOHCTPYKIMNA 3JaHHUS.

PO

8. IlepeyeHb OCHOBHOH M [IONMOJHHUTEJIbHONH Yy4eOHOW JMTEPAaTypbl; NepedyeHb PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHHKALMOHH O ceTH «HTepHETY, nepeveHb
HHG(pOPMANIMOHHBIX TEXHOJOTHI, UCMOJIb3yeMbIX NMPH OCYIECTBJIEHUM 00pa30BaTEIbHOIO
npouecca 1no JMCUUIVINHE (MOAYJ/II0), BKJIKYas MepeYyeHb MPOrpaMMHOI0 odecriedeHusl U
HHG(pOPMANMOHHBIX CIPABOYHBIX CHCTeM ( PU HEOOXOAMMOCTH)

8.1. OcHoBHas1 quTEparypa

1. bo6osuu b. b. Ynpasnenue orxonamu: Yuednoe nocodue / b.b. bobosuu. - 2-e u3z., ucnp. u
qo1. - M.: @opym: HULI MHOPA-M, 2020. - 104 c.
https://znanium.com/catalog/document?id=357120

2. Konnpartees B. B. Opranusanus sneprocoepexenus (3uepromenekmenr). Pemenns 3CMK-
HKMK-HTMK-EBPA3: Yue6noe nocobue / [lon pen. Kounparses B.B. - M.:HUL] UHOPA-M,
2017. - 108 c. http://znanium.com/bookread2.php?book=599254

3. OcHoBBI pUPOIOTIOIB30BaHUS: YueOHoe nocooue / N.FO. I'puropsesa. - M.: HUL] MHDPA -
M, 2021. 336 c. https://znanium.com/catalog/document?id=376309

8.2. lonostHuTEIBHAS JIATEPATYPa

1. DHeprocOepekeHne B )KUIUIIHO-KOMMYHAIBHOM X03siiicTBe: YueOHoe nocodue / B.A.
Kowmkos, H.C. Tumaxosa. - 2-e¢ uza. - M.: HUL] UH®PA-M, 2021.
https://znanium.com/catalog/document?id=366062

2. Capanuya M. A. [loreHnman u opranu3zanus pa3BUTHS Typu3Mma B Y IMypTckoi PecmyOmuke:
reorpapuueckuii aHamuM3 W OlEHKa Ha Oa3e reorpaduueckux HHMOPMAIMOHHBIX CHCTEM:
moHorpadusa. — Wxeck: M3n-Bo «Yamyprckuii yHuBepcurer», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214

3. Meroauueckue YyKa3aHHMS IO BBIIOJIHEHUIO CAaMOCTOSATENBHOM pabOThl CTYJIEHTOB I10
nucturnae «OCHOBBI dHEprocOepekeHuss U dHeprodPphekTuBHOCTH». CTyIeHUYECKH TopTai
PI'VTuC. http://students.rguts.ru/

4. XpecromaTtus (KOHCIIEKT JICKITUI) TI0 quctuimnHe «OCHOBBI YHEPTOCOCPEIKECHUS U
sreproaddexruBaocTn». Crynenueckuit mopran PI'YTuC. http://students.rguts.ru/

5. IOJI. Cubukun, M.IO. Cubukun. Texnomorusi sueprocoepexxenus. M.: dopym, 2021.
https://znanium.com/catalog/document?id=365880
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6. T.B. AmnuapoBa, M.A. Pamesckas, E.JI. CreOyHoBa. DiekTpocHaOXXEHHE |
AIIEKTPOOOOPYIOBAHHE 3/IaHUN U coopykeHuii: Yueonuk. M.: ®opym: HULL Uudpa-M, 2020. -
416 c. https://znanium.com/catalog/document?id=345168

7. AM. Adonun, FO.H. Iaperopoaues, A.M. IlerpoBa, C.A. [lerpoBa. DHeprocOeperaroriue
TEXHOJIOTMM B TPOMBIIIIEHHOCTH: YueOHoe mocobue. M.. dopym, 2021, - 272 c.
https://znanium.com/catalog/document?id=368614

8. TexHomorus TBepABIX OBITOBBIX 0TX0/0B: YueOHuk / JI.A. Illy6os, M.E. CtaBpoBckuii, A.B.
Oneitank; HIT  "Yamkom  CepBuc". - M.: Ampdpa-M: HWHODPA-M, 2019. -
https://znanium.com/catalog/document?id=355571

9.Texunonorust orxonoB: Yuecouuk / JI.A. IllyooB, M.E. CraBpoBckuii, A.B. Onelinuk. - M.:
Anbsdpa-M: MTHDPA-M, 2018. - https://znanium.com/catalog/document?id=371673

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

WuTepHer-pecypcamu K Kypey «PecypcocOepexeHnio» MOTYT MOCTYXHUTh JIEKTPOHHBIC
KYpPHaJIbl, IOPTAJIbI U CAUTHI.

[Topran no sueprocoepexennto «IueproCoseT»: WWW.energosovet.ru

baza CIIpaBOYHBIX, AHAJIUTUYCCKUX u CTaTUCTHYCCKHUX MaTcpHraJioB B O6HaCTI/I
sHeproddpdextuBnoctu «['MMC B obnactu 3HEprocOepekeHus] U TMOBBIILICHUS SHEPreTHYEeCKON
3 GeKTUBHOCTHY: (iSEe.ru

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

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

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

baza  crnpaBOuYHBIX, AHAJINTHYECKUX W  CTAaTUCTMYECKMX  MaTrepuajoB B  001acTu
sHeprodpdextuBHocTH «I'MC B 0bnactu 3HeprocOepeXeHHs] U IMOBBILIEHUS SHEPreTH4eCcKOon
s dexTrBHOCTNY: (isee.ru

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

8.4. IlepeyeHr mnporpaMMHOro ooOecrne4eHusi, COBPEMEHHBIX MPodecCHOHAIBHBIX 0a3
JAHHBIX M ”HGOPMAIMOHHBIX CIIPABOYHBIX CHCTEMAaM

1. MicrosoftWindows
2. MicrosoftOffice

1.ITIpodeccnonansHast 0a3a AaHHBIX: MUHHUCTEPCTBO TPHUPOJHBIX PECYPCOB M OKOJIOTHH
Poccuiickoit denepanuuhttp://www.mnr.gov.ru/opendata/

2.Ilpodeccuonanbuas 06a3za pgaHHbIX: OTKpbITBIE AaHHbIE MUHHCTEPCTBA KyJabTypel P®.
http://opendata.mkrf.ru/

3.IlpodeccuonanpHas 6a3a nmaHHBIX: EnuHbIi dbenepalbHBI  peecTp TypoIepaTOpOB.
https://www.russiatourism.ru/operators/
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1.MadopManmoHHO-CIIpaBOTHAS cucTeMa: CrpaBoYHO-TIpaBOBas crucTteMa Koncynprant

+http://www.consultant.ru
2.npopmanmonHasi ~crmpaBo4Hasi cuUcTeMa: WHpopManuoHHO-paBoBoi moptan [APAHT.PY

http://www.garant.ru/

9. MeroauvecKkue yKa3aHUus il 00y4alOIUXCH 110 OCBOECHUIO JUCUMILIMHBI (MOXYJIS)

B coorBerctBuu ¢ yuyeOHbM TutaHoMm HampasieHus 43.03.03 «['ocTHHUYHOE eno»
npopmwib «'OCTUHUYHBIA OW3HEC» OCBOEHME IUCLHUIUIMHBI OCYHIECTBISETCS B IIpolecce
ayIUTOPHOM (3aHATHA JEKLUUOHHOIO THIA, 3aHATHUS CEMHUHAPCKOIO TUIA) U CaMOCTOSITEIIbLHON
paboThl CTYAEHTOB, UTOIOBOE OLIEHUBAHHE KOTOPOH OCYyILIECTBIsETCS B (JOPME, YCTAHOBIEHHON
JUIsl IPOMEXKYTOYHOM aTTeCTally 10 AUCLUILINHE.

W3ydyeHne QUCHUIUIMHBI OCYIIECTBISIETCS B (hopMe YUEOHBIX 3aHATUI IO PyKOBOJCTBOM
IpoeCcCOPCKO-IIPENOIABATENbCKOI0 COCTaBA U CaMOCTOSITEJIbHOM MOJATOTOBKH OOYyYarOIIUXCH.
OCHOBHBIMHU BUAAMU Y4EOHBIX 3aHATHH 10 W3y4EHHIO JAHHOW JMCLUIUIMHBI SBJISIOTCS: 3aHITHE
JIEKIIMOHHOTO THIIA, 3aHATHS CEMUHAPCKOTO THUIIA ¥ MHBIE ()OPMBI MPOBEACHUS 3aHATHI, B TOM
yyciae B AaKTUBHOM M uHTepakTuBHOM Qopme. I[Ipu mnpoBeaeHuM y4eOHBIX 3aHATHI
HCIOJIb3YIOTCSI 2JIEMEHTHI KJIACCUYECKUX U COBPEMEHHBIX NIE1arOrn4eCKUX TEXHOIOTUH.

3aHATHA JIEKLIMOHHOIO THIIA HANpPaBJIEHbl Ha OBJAJACHHUE IPEUMYLIECTBEHHO
TEOPETUUYECKUMH AacleKTaMH JUCLUIUIMHBI, HA OCHOBE KOTOPBIX (hOpMHUpPYIOTCS 3asiBICHHbBIE
KOMIIETCHIIUH.

Ha nexnusix u3mararorcsi TeMbl JUCHUIUIMHBL, TIPETYCMOTPEHHBIE paboueil mporpaMmMon,
aKLEHTUpYeTCsl BHUMaHWe Ha HanboJjiee MPUHIMIUANBHBIX U CIIOKHBIX BOMPOCAX TUCIMILIMHBI,
YCTaHABIIMBAIOTCS BOMPOCH! ISl CaMOCTOSITENIbHON mpopaboTku. KoHcnekT nekuuii sBisercs
6a30lf MpH NOATOTOBKE K 3aHATHSIM CEMUHAPCKOI0 THIA, IPOMEXKYTOYHOH aTTeCTalllM, a TaKKe
JUISL CaMOCTOSITENIbHOM HAyyHOW MAESTEIbHOCTU. 3aHATHS JIEKIMOHHOIO THIIA OPraHU3YITCS
IIPEUMYIIIECTBEHHO 110 TOTOKAM.

3aHATHST CEMHHApCKOIO THUMA MMEIT LEeNbl0  OBJaJ€HUE IPEUMYLIECTBEHHO
NPaKTUYECKMMHU acleKTaMH JUCIUILIUHBI (COOTBETCTBYIOIIMMH HABBIKAMHM U YMEHUSIMU), Oosee
IyOOKOMY TIOHMMAaHHIO TEOPETHMYECKOTO Marepuaja y4yeOHOW JAHUCUHUIUIMHBI, Pa3BUTHIO,
(OpMHPOBAHHIO U CTAaHOBJEHUIO PA3IMYHBIX YPOBHEH COCTABISIOMIMX MNPOodEeCcCHOHATBLHON
KOMIIETEHTHOCTH CTYAEHTOB, a Tak)X€ pa3BUTHUE JMYHOCTHBIX KAdeCTB M CIIOCOOHOCTEH,
HEOO0XOAUMBIX JUIsl (GOPMUPOBAHUS 3asIBIICHHBIX KOMITETEHIIHH.

Henbto camocTosTeNbHON (BHEAYAUTOPHON) pabOThI CTYAEHTOB SIBISETCS OOy4YeHHE
HaBbIKaM pPa0OThl C HAyYHO-TEOPETUYECKOM, NEePUOJUUECKOM, HAy4HOH JHUTEpaTypod u
MIPaBOBOM JOKYMEHTAaluell, HEeOOXOAMMBIMU Ui YIIyOJIEHHOrO H3y4YeHHUsS AMCLUUILUIMHBI, a
TaKXKe pa3BUTHE Yy HHUX YCTOMUUBBIX CIOCOOHOCTEH K CaMOCTOSITENBHOMY M3Y4YEHHUIO U
U3JI0’KEHUIO MTOJTyYeHHOU HH(OpMaIINK.

OCHOBHBIMH 33/1a4aMU CAaMOCTOSITENIbHONU PaOOTHI CTYACHTOB SBIISIOTCS:

- OBJIJICHUE 3aKpeIUIEHHUE 3HAHUM, MOIy4YeHHBIX OOy4arollMMHUCS B Tpoliecce
3aHATUN JEKIIMOHHOTO TUIIa U CEMHUHAPCKOT0 THIIA;

- dbopMUpOBaHHE HABBIKOB pabOThl C MEPUOAUYECKOM, HAyYHOW IUTEpaTypol u
IIPaBOBOM TOKYMEHTALIUEH;

- HapaboTKa NMpodecCHOHANbHBIX HABBIKOB,;

- pa3BUTHE TBOPUYECKON HWHUIMATHBBI, CAMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH
CTYJEHTOB.

Pe3ynbTaThl BBITTOTHEHHUSI CAMOCTOSITEIHLHOW paboThl 0OecrneunBarOT (GOPMHUPOBAHUE H
pasBUTHE KOMIIETECHIMHA MO NMPUOOPETEHUIO CTYIEHTAMU YCTOWYMBBIX 3HAHUM U CIIOCOOHOCTH
IPaMOTHO OPUEHTUPOBATHCS B HOPMATUBHBIX MPABOBBIX AKTaX.
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PryTaC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
i YYPEXXIEHME BBICIITETO OBPA30OBAHIA

\ | «POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PI'YTHUC

Aucm 102 uz 102

TYPU3MA 1 CEPBVICA»

CamocrosTenpHas pa60Ta SIBJIAETCS 00s3aTeNbHON JJI9 KaXO0T0 CTYACHTA.

10.

MarepuajibHO-TeXHHYECKAasI

0a3a, HeoOXoMMAas IS OCyIIeCTBJICHUS

o0pa3oBaTeIbHOIO Npouecca Mo AUCHUILINHE (MOY.110):
YueOHble 3aHATHS 1O AucuuIumHe «PecypcocOeperkeHre B TOCTHHUYHON JEATEILHOCTH
IPOBOJISITCS B CIIEYIONTNX 000PYAOBAHHBIX YUCOHBIX KAOMHETaX:

By yaeOHBIX 3aHATHIA
10 TUCILIUIINHE

HaunmenoBanue 000pya0BaHHBIX y4eOHBIX KAOMHETOB, 0OBEKTOB
JUTSL IPOBEICHUS IPAKTHYECKUX 3aHSATUH C TepeuHEeM OCHOBHOTO

000pyTOBaHUS
3aHsTHS JIEKLIHOHHOTO VYyeOHast ayTuTOpHsi, CIICIUATU3UPOBAHHAS yaeOHas MeOeb.
THUIIA, TPYNIIOBBIE U TCO:  BHUICONPOEKIMOHHOE  00OpyHOBaHHE; HOYTOYK  C
WHUBUAYaJIbHbIE BO3MO>KHOCTBIO OJIKIIFOUEHUS K ceTh VIHTepHeT
KOHCYJIbTallMM, TeKymuid | Jlocka.

KOHTPOJIb,
IPOMEKYTOUHAs
aTTecTauus

3aHATUSI CEMUHAPCKOTO

VYuebHas aynuTopus, Cieualn3upoBaHHast yueOHas MeOelb.

THIIA TCO: mnepeHocHOe BHUICONPOCKIIMOHHOE 000pyAOBaHUE IS
IIPE3EHTALAMN.
Jlocka.

CamocrostenpHas padora | [Tomernenne st caMoCTOSITEILHON paboTHI,

o0yJaromuxcs CIIEUaTU3UPOBAHHAS yuebHas MeOelb

TCO: ABTOMaTH3MpOBaHHBIE MECTA CTYAEHTOB C BO3MOXXHOCTBIO
noAkItoueHus kK cetu "UurepHer" .

[Tomemienue aasi caMOCTOSITENBHOW PAabOTHI B UUTAJIBLHOM 3aje
Ooubnnorexkn Quiauana, crnequalu3upoBaHHas yuyeOHas MeOenb
aBTOMAaTH3UpPOBaHHbIE  pabouue Mmecra CTYZCHTOB c
BO3MOXHOCTBIO BbIXOJa B I/IH(l)OpMaIII/IOHHO-
TEJIEKOMMYHUKAIIMOHHYI0 ceTb «MHTepHeT» u olecrieueHHeM
JIOCTYNIa B DJICKTPOHHYIO HH(OPMaIMOHHO-00pa30BaTEIbHYIO

cpeny
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