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1. AHHOTanUs pado4eil MPOrpaMMbl JUCUMILIMHBI (MOTYJISA)

HucuuruinHa «PecypcocOepekeHrie B TOCTUHUYHOM J1eATeIbHOCTHY» OTHOCUTCS K YacTH
nporpaMmsbl, (popMupyeMOl ydyaCTHHKaMU OOpa30BaTENbHBIX OTHOLICHWH YacTH MPOTPAMMBI
6akanaBpuata 43.03.03 «I'octuHMYHOE J1e10» MPOdUIh «[ OCTUHUYHBIN OU3HEC» W OTHOCHUTCS K
JUCHUTUTMHAM HAIlPaBIEHHOCTH (TIpoduIis).

N3yuenne AaHHOW AMCUUIUIMHBI OazupyeTcs Ha 3HAHUM LIKOJIBHOM MpPOrpamMMbl IO
npeameram: «I'eorpadus», «O0IecTBO3HAHUEY.

JlucuuiuinHa HanpasiieHa Ha (pOpMUpPOBaHUE CIIEAYIOUIMX KOMIIETCHIIUI BBITYCKHUKA:

- CIoCOOHOCTh NPOEKTUPOBATh HOBbIE rOcTUHUYHBIE NPoAYKTHl (IIKYB-1) B uactu:

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

Conep:xaHue TUCHMIIMHBI OXBATBIBACT CJEAYHOIIMI KPYr BompocoB: TeopeTHuko-
METOJIOJIOTUYECKUE  OCHOBBI  JMCLUMIUIMHBL, V3yuyeHHMe  HOpPMaTHUBHO-TIPABOBBIX  OCHOB
pecypcocOepexenus; M3yueHue OCHOBHBIX TEXHOJOIMH M HMHHOBALMH pecypcocOepexeHus;
W3ydyeHne OCHOB  pecypcocOepekeHus  NpPUPOAHBIX  pecypcoB;  M3ydeHue  OCHOB
pecypcocOepexxeHnss OOIIECTBEHHBIX pecypcoB; M3ydeHue OCHOB pecypcocOepexeHus
INPOCTPAHCTBEHHBIX  PECYpPCOB; YCBOGHHE OCHOB OpraHM3alid dJHEProcOepekeHHs B
npopecCHOHAIBbHOM M OBITOBOM  JEATENBbHOCTH,  METOAOB  JHEProcOEepekeHUus U
sreprodddexruBHOCTH; POPMUPOBAHUE KYIBTYPhI pecypcocOepeKeHus

VY4eOHble 3aHATUS HAIPABICHbI HA (OPMHUPOBAHUE CUCTEMHOIO MBILIUICHUS U KYJIbTYPbI
pecypcocOepexenns 0Oy4yaromMXCsi Ha OCHOBE: OpPHUEHTHPOBOUYHBIX 3HAHWH, MOTHBALIUH,
METOAMYECKOI'0 BOOPY>KEHUS U IIPUBSI3KU B OTPACIIEBOMY KOHTEHTY.

OO0masi Tpy10eMKOCTh OCBOCHMS AUCHHUILUIMHBI COCTABJsSET 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
3aryIaHUPOBAHHBIMH OIIMOKAaMH, JIEKIIMU-KOH(DEPEHITNH,

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

- CaMOCTOSITENIbHOM paboThl 00ydaroIMXCs: MOArOTOBKA K JTUCKycCHM, paboTa ¢
MH(POPMALIMOHHBIMU MCTOYHHUKAMH, MOATOTOBKAa K TPEHUHraM, NMPOEKTHass padoTa, pelieHue
TUIOBBIX 3aJa4, IOJrOTOBKA JI0KJIa/10B, CHCTEMATU3allUs U3YYEHHBIX MaTEPUAIIOB U JIp.

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

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

[lo nucuumuiMHE IpeIycMOTPEHA O/IHA IPYNIIOBast KOHCYJIbTALMS.

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

- YpaBnieHue pecypcaMu U Noapa3AeeHUsIMU, IPEANPUATHI cepbl TOCTENPUUMCTBA U
OOIIeCTBEHHOT O MTUTAHMUS.

- MarepuanbHO-TEXHHUECKOE U PECYpCHOE 00ecrieueHre TOCTUHUYHOM 1€ TeIbHOCTH

- Pa3paboTka rocTHHUYHOTO IPOAYKTa

- ®opMHpOBaHNE TOCTUHUYHOTO IPOAYKTA

© PI'YTHUC



OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE CMK PIYTHUC
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVUCKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA V1 CEPBUCA» Aucm 3 us 106

Hens — dopMupoBanue y oOydaromuxcsi KOMIIETEHIIUN MO pa3paboTKe 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. M3yueHne OCHOBHBIX TEXHOJIOTUH M MHHOBALIUK pecypcocOEpeKeHUs; B TOM YHUCIIE B
00JacTl TOCTUHUYHOTO OHU3HECa;
4. V3y4yeHue OCHOB pecypcocOepexeHus MPUPOIHBIX PECYPCOB;
5. N3yueHne ocHOB pecypcocOepekeH s 00LIECTBEHHBIX PECYPCOB;
6. M3y4yeHne ocHOB pecypcocOepeKeHNs IPOCTPAHCTBEHHBIX PECYPCOB;
7. YcBOGHHME OCHOB OpraHU3allMM 3HEProcOEepekeHUs] B TOCTMHUYHOM JeSTeNbHOCTH,
METO/IOB YHEProcOepekeHus U SHEProdPPEKTUBHOCTH;
8. ®opMupoBaHUE KYIbTYpPhI pecypcocOepexeHus
VYdeOHbIe 3aHATHUS HANIPABICHBI HA (JOPMHUPOBAHUE CUCTEMHOTO MBILIUICHUS U KYJIbTYPbI
pecypcocOepexxeHnss o0ydaroluxcs Ha OCHOBE: OpPHUEHTUPOBOUHBIX 3HAHUH, MOTHBALUHU,
METOJIMYECKOT0 BOOPY>KEHHUS U IPUBSI3KU B OTPACIEBOMY KOHTEHTY.

ITpuBsaska k
OTpacaeBOMY
KOHTEHT

MeToaudeckoe
BOODPY)XeHUe

®opmupoBanue
KYJIBTYPBI

OpueHTHpPOBOYHAs MoTuBanus

/

Cucmemnoe movluiienue

\l

Puc. 1. OcHOBHEBIE OPHUCHTHUPLI B U3YUCHUU JUCIHUIIIINHBI

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

3HaTh:

- OCHOBHBIC W TIEPEJOBBIE TEXHOJIOTHH pecypcocOepekeHrss TOCTUHUYHBIX
OPENNpUITH, TPOIEAypbl HSHEProayauTa OpennpusaThii  chepbl TOCTEIPUUMCTBA U
00I1IECTBEHHOT'0 TUTAHUS
YMeTh.:

- IPUMEHSATHh MHHOBAIIMOHHBIE TPEOOBAHUS IO PecypcocOepekeHnto TpHu pa3paboTke
HOBBIX TOCTHHUYHBIX MPOTYKTOB
Baaners:

- METOoJaMH pecypcocOepekeHHs, HaBbIKaMU TOUCKA U MPUMEHEHHUS WHHOBAIIMOHHBIX
pecypcocOeperarmux TEXHOJIOTHH B chepe ToCTeNnpUUMCTBA B OOIIIECTBEHHOTO TUTAHUS

JlucuunianHa  BBICTYNAET CKBO3HOW  COCTAaBJSIOMICH  OOJBIIMHCTBA  JUCITUTIINH
nporpaMMbl MO  NPUYMHE  BAXHOW  pPONM  PAlMOHAIBHOTO,  A(h(EKTUBHOTO U
AKOJIOTHYHOTOPECYPCOIOIB30BAHUSI M pecypcocOepexeHus B HWHAYCTPUU Typu3Ma H
rOCTETPUHUMCTBA. .
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2. IlepeueHb IUIAHMPYEMbIX Ppe3yJbTAaTOB OOy4YeHHS 10 JIMCHUIUIMHE (MOIYJIIO0),
COOTHEeCEHHbIE ¢ MJIAHUPYEeMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

Ne Hunexe [Tnanupyemble pe3yabTaThl 00ydeHUs
nn | KOMICTCHIMH (KOMIIETCHIINHU WM €€ YaCTH)
1 |IIKYB- Pa3pabarbiBaeT T'OCTUHUYHBIE IPOLYKTHI TYPUCTCKO-TOCTUHUYHBIX
1.2. KOMIIJIEKCOB Ha OCHOBE COBPEMEHHBIX TEXHOJOTHH, B TOM HYHCIE
pecypcocOeperaronmx

3. MecTto qucuuninnbl (Moay.s) B crpykrype OINOIL:

Hucuunnuna «PecypcocbepexeHre B TOCTUHUYHOMN AESITEIbHOCTHY OTHOCUTCSI K YacTH
nporpaMmsl, (opMupyemMoil yyacTHUKaMu OOpa30BaTeNIbHBIX OTHOLIEHWH YacTH HPOTrPaMMBI
Oaxanaspuata 43.03.03 «"octuHMuHOE 1€710» NMPOPuIb «['OCTUHUYHBIN OU3HEC» U OTHOCUTCS K
JTUCIUTIIIMHAM HaIPaBJICHHOCTH (MIPOuIIs).

N3ydyenne naHHOM AMCUUIUIMHBI Oa3upyeTcs Ha 3HAHUM IIKOJIBHOM IMpOrpaMMbl IO
npeameram: «I'eorpadus», «O0eCTBO3HAHHUEY.

OCHOBHbIE TIOJIOKEHUS JUCIUIUIMHBI TOJKHBI OBITH MCIIOJIB30BAHbI B JalIbHEHILIEM IIPU
W3YYECHUH CIIEIYIOIINX AUCLUIIINH:

- YnpaBieHue pecypcamu U MoApa3AeIeHUSIMA TPEANPUATHNA Cepbl TOCTETIPUIMCTBA U
0O0I11eCTBEHHOI'O MUTAHUSL.

- MarepuanbHO-TEXHHUUECKOE U PECYpCHOE 00ecrieueHe TOCTUHUYHOM 1eATeIbHOCTH

- Pa3paboTka rocTHHUYHOTO IPOAYKTA

- ®opMHpOBaHNE TOCTUHUYHOTO IPOAYKTA

4. O0beM IUCHUIUIHHBI (MOAYJsl) B 3a4YeTHBIX €IMHHIIAX C YKAa3aHHEM KOJIMYeCcTBA
aKajeMMYeCKHMX YacCOB, BblIJIeJEHHBIX HAa KOHTAKTHYI0 padoTy oO0ydamomuxcss C
npenojaBatesieM (M0 BHAAM Y4YeOHBIX 3aHATHI) M Ha CaMOCTOSITEIbLHYIO pPadoTy
00y4Yar I XCs

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

[IpoMexxyTouHast 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 KonTakTHasi padoTa 00yyaommXxcs ¢ npenoaaBaTejiemM 38 38

B TOM YHCJIC: - - - - -

1.1 | 3aHATHS JEKIIMOHHOTO THUIIA 16 16

1.2 3aHsaTHS CCMHUHAPCKOI'0 TUIld, B TOM YUCJIC:

CemMuHapsl
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JlaboparopHbie pabOThI

[TpakTrueckue 3aHsATHS 18 18
1.3 | KoncyabTanuu 2 2
1.4 | ®dopma NpoMeKYTOUHOMH aTTecTAlUH (3a4€eT) 2 2
2 CamocrosiTeJibHasi padoTa 00y4YarouIuxcsi 70 70
g O01as Tpy10eMKOCTh yac 108 108

3.e. 3 3

JL1s1 3204HOii hopMBbI 00YUeHHS:

Ne Bupl yaeOHOU AeSTebHOCTH CemecTpbl
Bcero

/11 1 2

1 KonTakTHasi padoTa 00y4arouuxcs ¢ npenoaaBartejieM 12 12

B TOM YHCIJIC: - -

1.1 | 3aHsATHS JTEKIIMOHHOTO TUIIA 4 4
1.2 | 3aHATHSA CEMUHAPCKOTO TUIA, B TOM YHUCIIE: 4 4
CeMuHapbl

JIaGopatopHble paboThI

HpaKTI/I‘leCKI/Ie 3aHATUA

1.3 | KoncyasTanum 2 2

1.4 | dopma NpoOMeKYTOYHOM aTTeCTAINHH (32a4eT) 2 2

3a4€T | 3a4éT

2 CamocrosiTelibHAs patoTa 00y4YarommXxcst 96 96
3 OO0mas Tpy10eMKOCTh yac 108 108
3.e. 3 3
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5. Copep:xxkanue AUCHMIUIMHBI (MOAYJISA), CTPYKTYPHMPOBaHHOe MO TeMaMm (pa3iejiaM) ¢ yKa3aHHeM OTBEJEHHOr0 HAa HHUX KOJHYeCTBa
aKaJeMUYeCKUX YaCOB M BUI0B y4eOHbIX 3aHATHI

Ounas popma

< Buer yaeOHBIX 3aHATHH U POPMBI UX ITPOBEICHUS
£
3 = =
=R Q
5 8 = Q
3 HaunmenoBanue Tem S = S 2 ©)
. &
= HanmenoBanue JIEKLUH, IPAKTUYECKUX = = g g § @)
<
%’( pasnena pabort, 1abopaTOpHBIX % g 5 = = X = =
]
= pa6or, cemunapos, CPO | = S 55 w g 5
o = < = =3 s H = 2 < s =
0 = S = EEl S QEE& . S o
= =) a = 5 5| 28 ¥ = o a8 2
3 5 o Z &zl o28¢% = S 2
= = S = = 88 EES @) S E
1 1. TeopeTuxo- [Ipenmer, 3a/1a4u, 1 BBonnas nekius 2 | CemuHAp-IUCITYT 2 | [loaroroBka k
MeTO010J10THYecKne | METOABI, 0a3oBbIe TUCKYCCUU
OCHOBBI MOHITHS W 3HAYCHUE,
pecypcocoepe:xkenust | GyHKIUU
pecypcocOepekeHusl,
CBSI3b C JIPYTUMH
JUCITUTUTHHAMM,
KIIacCUpUKaIus
pECypcoB U CTHOCOOOB
pecypcodepexeHusl.

KagacTpsl peCypcoB.
@DaKkTophl, MOAXONIBI H
MIPUHIIMIIBI
pecypcocOepexeHus
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< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
=
5] » =
- 8 : 8
8 HaumenoBanue tem S z 8 8 o
9 =%
= HaumenoBanue JIEKUUH, MPAaKTUYECKUX X L 4 2 g O
: ’ 3 : 24 <8 :
= pasznena paboT, J1abopaToOpHBIX = =3 5 < =X o =
(@]
= pabor, cemunapor, CPO o =] S 5 2 = g 5
S
o = < = E Nl 8 HE = < < X
Q = = = v H = g ; = o = g
S o} o 3 8zl 2 aasl =8 =
= = S = = 88 EER Q S E
3apyOexHBIN OIBIT 1 Jlekuus- 2 Pabora ¢
pecypcocOepekeHusl. o0cyxIeHne JTIOTIOJTHUTEITLHOM
HarmonansHbie Moenn JTUTEPATyPOH.
3 OcHoBHBIE U 2 O630pHas 2 | Tpenunr 8 | IloaroroBka k
aTbTepHATHBHBIC TICKITUS TPCHUHTY.
WUCTOYHUKU DHEPTHH. CucremaTu3zanus
JomycTumele, W3YYCHHBIX
paspelIeHHbIE, MaTepuaioB, paboTa ¢
ONTHUMAJILHBIC U JIOTIOJTHUTEITLHON
paroHaIbHbIE JTUTEPATyPOH.
Harpy3k ¥ BO3JICHCTBHS
(HOpMBI U TIpe/eTbl) B
pecypcocOepekeHII
TOCTUHUYHBIX
npeanpusatiii. @opmel
KOHCEpBaIIlHH,
COEPEIKECHUS 1 OXPAHBI
pecypcoB. OTX0/bl,
BTOPUYHOE
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Howmep nenenu cemectpa

HanmenoBanue
pas3nena

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS

o) ® S)
8 = Q
HaumenoBanue tem S z 8 8 o
i . . o 5] Ay
NeKUM, IPAKTHIECKUX | § o =t 5 S O
paboT, J1abopaToOpHBIX = 3 5 Z == o =
(@]
pabor, cemunapor, CPO o =] S 5 2 = g 5
< 5 E 3 8 =S < s K
= = = CEl 2QEE& - = Q
2 8 g 2 = 2 2 g o A
> Z S E| o3 F & o
[} o 5 o < o Qo = [a W Q o
= S = = 88 EER Q S E
pecypcoroyib30BaHue U
pecypcocOepekeHue.
Metononornyeckue u
MPaKTUYECKHUE UX
0COOEHHOCTH.
Ycroiiuusoe, Jexuus- - | Kourpoubnas 6 | Cucremaruzanus
OTBETCTBEHHOE U o0cyxaeHne Touka 1 — M3YyYEHHBIX
9KOJIOTHYHOEPECYPCOIIO TPEHUHT MaTepHaloB, pabora ¢
Jb30BaHUE U onpeeJeHust JTOTIOJTHUTEITbHOM
pecypcocOepexeHue. Harpy3o0K Ha JUTEPATYPOH.
CucremHslii 1 pecypcsl ITonroroBka MTOrOBOTO
CUTYaTHUBHBIH MOJIXO/IbI MIPOEKTa
B pecypcocOepekeHun
TOCTUHUYHBIX
MPEANPUATHI.
[ToHsiTHE U CTPYKTYpa AkaneMuyeckas 2 | Pemenne 6 | Cucremaru3zanus
pECYPCHOIO JEeKIuUs TUIIOBBIX U3YYEHHBIX
noreHnuanza. Meronuku IPAaKTUYECKUX MaTepHalIoB.
OLICHKH PECYPCOB U 3ajad. ITonroroBka HTOroBOroO
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) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
o - -
= 3
§ HaumenoBanue tem g % § 2 o
= Haumenosanue JIEKU U, IPAKTUYECKUX = X g =t g § 83
Z:j( pasnena paboT, 1a6opaTOPHEIX g g s £ = g = =
= pabor, cemunapor, CPO o =] 2o 5 2 = g 5
g = g £ S| EgEE =
g gg &2 BE 58 2 | 5¢
= = 6 & = 8 6 EEE o |8 FE
pecypcocOepexeHus B KonTpoibnas IIPOEKTa
TOCTUHUYHOM OM3HECE TOYKa 2 —
NPaKTHYeCKas
3aja4a no
OLICHKE pecypcoB
u Mep
pecypcocoepkeH
ust
7 2. HopmaTtuBHo- 1 O630pHas 2 | Pa3pabotka 2 | IloagroroBka UTOTOBOTO
NPaBOBbIe OCHOBBI JEeKIUs OTOPHOM CXEMBI IIPOEKTa
pecypcocoepe:keHust
3. HopMaTuBHO-IIpaBOBBIC 1 [TpoGiemHOTO 2 | Paborac
Pecypcocoeperarommu | OCHOBBI U3JI0KEHUS JIOTIOJTHUTEIbHOU
€ TeXHOJIOTHH U pecypcocoepexeHust JUTEPATypOi.
WHHOBaLMH. Pecypcocbeperatomue ITonroroBka HTOroBOroO
Kyastypa TEXHOJIOTHHU 1 IIPOEKTA
pecypcocOepe:keHus1 | THHOBALUU B
U PALMOHAJIBLHOTO TOCTUHUYHOM OH3HECE.
pecypconoJib3oBanu | KynbTypa

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 10 usz 106

) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
8 - _
: . : 5 :
8 AMMEHOBAHHE TEM S z 8 8 o
= Haumenoanue JICKIIUH, TPAKTUYECKUX = X g = g § 83
Z:j( pasnena paboT, 1a6opaTOPHEIX g g 5 % = g = =
= pabor, cemunapor, CPO o =] 2o 5 2 = g 5
53 = g g EEl 248 & = g3
2 : 5 g RN S | B¢
9 5) = & o A =%
T = S = =8 6 EES O S B
s1. «3ejieHasg» pecypcocOepexeHus 1
IKOHOMHKA. palroHaIBLHOTO
pPECYpCONOIb30BAHUA.
«3eneHas» IKOHOMUKA.
4. CymHocTb AkaneMuyeckas 2 | Mopenupyromas 6 | IlogroroBka
PecypcocoepeskeHne | 0COOCHHOCTH JIEKIUS C urpa MaTepuasoB U pelieHue
NPUPOIHBIX pecypcocOepekeHus BHU3yaJIn3aIuen 3aIaHHBIX  3ala4y |
pecypcos NIPUPOJIHBIX PECYPCOB: 3aganui. Iloaroroska
atMocdepHo- HUTOTOBOTO MPOEKTA
KITUMaTHYECKHUX,
oporpapu4ecKkmx,
TeOJIOTUYECKUX,
THIPOJIOTHYECKUX H
OMOJOTHYECKHIX
CymHOCTh H AkaneMudeckas 4 | [loarotoBka
0COOEHHOCTH JIEKITHS C MaTepuajoB U pelieHne
pecypcocOepexeHus B BU3yaJld3anuen 3a]aHHBIX  3a7a4 |
MIPUPOIHBIX 3agagui. Iloaroroska
TEePPUTOPHUATHHBIX HUTOTOBOIO MPOEKTA

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE

YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 11 usz 106

© Bunpl yueOHbIX 3aHSATUH U HOPMBI UX TPOBEACHUS
=
5] . =
> S 2 S
8 HaumenoBanue tem S z 8 8 8
= Haumenosanue JIEKU U, IPAKTUYECKUX = X L g § @)
Q <
= pasuena paboT, 1a60paTOPHBIX g g g 2 = g < =
0]
= pabot, cemunapos, CPO - E S 5 5 S 5
5 5 = =~ R x ]
o = < N E =l s HEE < s X
s =1 = CEl 2 QEE . s Q
S o} o 3 8zl 2 aasl =8 =
= = S = = 88 EER Q S E
KOMILJIEKCOB U CHCTEM
11 5. CyurHocTs 1 Jlexuud ¢ 2 Keticur 8 IToaroroBxa MOKIAIOB,
Pecypcocoepeskenue | OCOOCHHOCTH 3apaHee pabota c
001IeCTBEHHBIX pecypcocOepexeHus 3aIlIaHUPOBAHHbI JIOTIOJTHUTEIbHOU
pecypcos OOLIECTBEHHBIX MU OLIMOKaMU JIUTEPaTypPOH.
pPECYPCOB: KYJIbTYPHO- IlonroroBka MTOroBOrO
HUCTOPUYECKHX, MIPOEKTa
COLIMANIbHBIX,
SKOHOMMYECKHUX (B T.4.
UHPPACTPYKTYPHI U
TPYAOBBIX PECYPCOB),
MOJIMTUKO-TIPABOBBIX,
MH(OPMaLIOHHBIX,
TEXHOJIOTUYECKHX B
TOCTUHUYHOM OM3HECE
13 6. IIpoctpancTBO M AkaneMuyeckas 2 | IlpocTpaHCTBEHH 4 | Cucremaruzanus
PecypcocOepesxenne | reorpaguueckoe JEeKIuUs oe U3YYEHHBIX
NPOCTPAHCTBEHHBIX | MOJIOXKEHHUE KaK Pecype, MO/JICJINPOBAHUE. MaTepHaloB, pabora ¢
pecypcoB CYILIIHOCTb U KonTpoabnas JIOTIOJTHUTEIbHOU

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

CMK PTYTUC

Aucm 12 usz 106

) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
8 - _
= 3
§ HaumenoBanue tem g % § 2 o
= HaumenoBanue JEKLUH, TPAKTHYECKUX | 5 2 o % § S
% pasnena paboT, 1a6opaTOPHEIX g g 3 % = g = =
= pabor, cemunapor, CPO o =] 2o 5 2 = g 5
g = g £ S| EgEE =
g 2 &g =5 B85z o | B¢
= = 6 & = 8 6 EEE o | &g
O0COOCHHOCTH MX TOYKAa 3 — KelChl JUTEPaATypOM.
cOepexeHus KaK M0 ONTHMH3ANMHT [ToaroToBKa UTOrOBOTO
pecypca. 3ppexTuBHOCTH IIpOEKTa
[IpocTpaHcTBEeHHBIE "
CHCTEMBI U IKOJIOTHYHOCTH
pecypcocoepekeHue. pecypcocoepexe
['eorpaduueckue u HUA
aApXUTEKTYpHO-
TUTAHUPOBOYHBIE
TIOJTXO/TBI B
pecypcocOepeKeHHH.
7. CymHocTs, QpyHKINH, Jlexnus- Konnoksuym [ToaroroBka k
JHeprocOepexkeHue | UCTOYHHUKH, KOH(pepeH1Ius KOJUIOKBUYMY.
B noTpeOUTENH, CucremaTtu3anus
npodeccuoHAILHOI | TPaH3UTEPHI SHEPTUH, M3YYEHHBIX
U OBITOBOM 0COOEHHOCTH MaTepHualoB, pabora c
AeATETbHOCTH. 9HEProcOepekeHHU . JTOTIOJTHUTEIEHOM
Metoabl [Ipob6nembl JUTEPATYPOH.
IHeprocoepe:KeHnss U | SHEProcOepeKeHUs 1 — [ToaroroBka HTOrOBOTO

© PI'YTUC




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

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA "1 CEPBUCA» Aucm 13 us 106
) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
3 _ _
3 S = 3
8 HaumenoBanue tem S z 8 8 o
= HaumenoBanue JEKLUH, TPAKTHYECKUX | X 2 o g § &
% pasnena paboT, 1a6opaTOPHEIX g g 3 % = g = =
= pabort, cemunapos, CPO | = 2o 55 S 5
) = g g EEl 248 & = g3
= ) a g 55 8l 2 o 2 2
=) bt o X & T o2 8 X & o g
= = 6 & = 8 6 EEE o | &g
3Hepro3(ppeKTUBHOC | NOJIb30BAHUSA. «Y MHBIN MPOEKTA
TH. JIOM» U 9KO-JIOM.
OHeproapHeKTUBHOCTh
3/1aHU, COOPYKEHUHN U
000py10BaHUSI.
NHXuHUpUHT U
MPaKTHKA
HHEProcOEepeKEHNU B
TOCTUHUYHOM On3Hece
OHeproayaut
TOCTUHUYHOTO
TIPEITPHUSTHSL.
15 8. CymiHOCTbh, MPUHITUIIHI, 1 Jlexmus- 2 [IpoexTupoBanue. 8 CucreMaTu3arus
Pecypcocoeperaromie | METOABI U TOAXOABI K o0cyxaeHne 3amuTa W3YYEHHBIX
€ MPpoeKTHPOBaHMe. | pecypcocOeperarounemMy HUTOTOBOTO MaTepHualioB, paboTa C
Yupasiienue MPOEKTUPOBAHUIO HA MPOEKTA. JIOTIOTHUTEIEHOM
pecypcocoepe:kenne | IMPEANPUITUAX KonTpoabHasi JTUTEPaTypOi.
M TOCTUHUYHOI'O CEKTOpa TO4YKa 4 —
KOJIJIOKBHYM 10

© PI'YTUC




TYPU3MA 1 CEPBUCA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

Aucm 14 usz 106

< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
=
5] » =
5 S = S
8 HaumenoBanue tem S z 8 8 o
9 =%
= HaumenoBanue JIEKUUH, MPAaKTUYECKUX : 5 L g 2 g O
5 ’ 5 g 25 5 3
= paznena pabot, 1a60paTOPHBIX > 3 é Z == o =
= pabor, cemunapor, CPO o =] S 5 2 = g 5
o = < = E Sl s HEE < < X
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S o} o 3 8zl 2 aasl =8 =
= = S = = 88 EER Q S E
TemMe
«JHeprocdepe:xe
HHE U
3HeprodpgexTu
BHOCTb»
Hroro 16 18 70
Koncynbranus 2

IIpomexyTouyHas aTTecTanms — 2 yaca 3a4er

st 3a09HO# popMBbI 00yUeHHS:

o o HanmenoBanue HanmenoBanue tem

Bunpl yueGHBIX 3aHATUH U POPMBI UX MTPOBEIEHUS
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«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

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

Aucm 15 usz 106

pasaciia

JIEKUUH, MPAaKTUYECKUX
pabort, 1a00paTOpHBIX
pabort, cemunapon, CPO

Jlexinu, akaz. yacor

dopma npoBeieHus

JIEKIIAU

[IpakTnueckue

3aHATHA, aKkaJl. 4acol

dopma
MIPOBEACHUS
MIPaKTUYECKOTO
3aHATHS

CPO, akan. yacoB

nposeneHus CPO

dopma

TeopeTuko-
MEeTO/10JIOTHYeCKHUe
OCHOBBI
pecypcocoepekeHust

[Ipenmer, 3a7a4H,
METO/IbI, 0a30BbIE
NOHATUS W 3HAuUCHHUE,
byHKIUM
pecypcocOepexeHus,
CBSI3b c JIPYTHMH
TUCITUTLIMHAMH,
KJaccuuranms
pECypcoB U CIIOCOOOB
pecypcodepekeHus.
Kanactpsl pecypcos.
@akTopbl, MOIXOABI H
MIPUHIIAIIBI
pecypcocOepexeHus

3apyOeKHBINA OTIBIT
pecypcocOepexeHusl.
HammonanbHbie Moagenn

OcHoBHBIE U
albTepHATUBHBIE
UCTOYHUKH YHEPIUU.
Jomycrumsle,

O630pHas
TICKITUS

N

CemuHap-gucnyT

(o3}

IloaroroBka k
JIUCKYCCUHU

12

Cucremaru3anus
M3yYEHHBIX
MarepuaioB, pabora ¢
JOTIOJTHUTEIILHOM

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 16 usz 106

g

H

Q

O

=

(]

(]

= HaumenoBauue
% pasnena
=

o

O

=

S

s

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS

o) = o)
HaumenoBanue tem § % § 8 o
JICKUMH, IPAKTHYECKHX | 5 O g § S
paboT, 1a60paTOPHBIX g é é % = :-( 5
pabort, cemunapo, CPO o E - 2o 5 2 = < 5
= =S s B E S < s X
2] z 5 = E| 28 ¢k s | 28
5 & & S g8 % = g2
= = =8 6 &S O S E
pa3pelieHHbIe, JTUTEPATypPOI.
ONTUMAJILHBIC U KonTposbHas Touka 1
parroHaIbHbIE — TPEHUHT
Harpy3ku U BO3JICHCTBHS onpeaeaeHust
(HOpPMBI U TIpeieNibl) B HATPY30K HA pecypchl
pecypcocOepekeHII
TOCTUHUYHBIX
npeanpusathii. ®opmel
KOHCEpBaIIlHH,
cOepexeHHs U OXpaHbl
pecypcoB. OTX0bl,
BTOPUYIHOC
pecypcoroyib30BaHue U
pecypcocOepexeHue.
MeTtoonoruueckue u
MPAKTHICCKHUE UX
0COOEHHOCTH.
Ycroiunsoe, 10 | Cucremaruszarms
OTBETCTBEHHOE U M3Y4YEHHBIX

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK PTYTUC

TYPU3SMA "1 CEPBUCA» Aucm 17 us 106
< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
3
g 5 = 3
8 HaumenoBanue tem § % § 8 o
= HaumenoBanue JEKLUH, TPAKTHYECKUX | 5 o =t g § 83
% pasnena paboT, 1a6opaTOPHEIX g g 5 £ = g = =
i pabort, cemunapo, CPO o E - 2o o E % - % o §
5 = 2 CE|22EE | 28
3 2 & & S g8 % S g2
T = S = =8 6 EES O S B
9KOJIOTHYHOEPECYPCOIIO MaTepuaioB, paboTta ¢
JIb30BAaHUE U JIOTTOJTHUTEIIbHOU
pecypcocOepexeHue. JTUTEPATyPOH.
CucreMHBIN 1
CUTYaTUBHBIN MMOAXO/IbI
B pecypcocOepexeHun
TOCTUHUYHBIX
MPEANPUATHI.
[TonsiTHe M cTpyKTYpa 10 | Cucremarm3anms
pPECYPCHOTO W3YYEHHBIX
noTreHana. MeToauku MaTrepuajioB, pabora ¢
OLICHKH PECYPCOB U JIOTIOTHUTEIEHOM
pecypcocOepexeHus B JTUTEPATYPOH.
TOCTHHUYHOM On3Hece KonTpoJsbHasi Touka 2
— MpaKTHYecKasi
3a/1a4ya Mo OleHKe
pecypcoB U Mep
pecypcocoepexeHust
HopMmatusHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 18 uz 106

) Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
o - -
= 3
§ HaumeHnoBanme tem g % § a @)
= Haumenosanue JIEKU U, IPAKTUYECKUX = X g =t g § 83
Z:j( pasnena pabor, 1a6opaTOpHHIX g g s £ = g = =
= pabort, cemunapo, CPO o =] 2o 5 2 = g 5
& = g = EEl £3EE = g4
3 z = 22588 E 2 | &8¢
9 ) =y 8 o A =%
- = S = =8 6 EES @) S E
NpaBoOBbIe OCHOBBI
pecypcocoepekeHust
Pecypcocoeperaromu | HopmatusHO-nipaBoBbIe
€ TeXHOJIOTHH U OCHOBBI
HHHOBALIMH. pecypcocoepekeHus
Kyastypa PecypcocOeperatomue
pecypcocOepekeHus1 | TEXHOJIOTUU U
¥ PAIMOHAJILHOIO WHHOBAIIVH B
pecypconoJib30BaHu | TOCTUHUYHOM OU3Hece.
1. «3eieHas» KynsTypa
IKOHOMMKA pecypcocOepexeHus u
paloHaIbHOIO
PECYPCOIOJIb30BAHHUS.
«3eneHas» Y3KOHOMUKA.
Pecypcocoepesxkenue | CyniHOCTb U 10 | Pabora
NPHPOIHBIX 0COOEHHOCTH JTOTIOJTHUTEIbHOM
pecypcos pecypcocOepexeHus JUTEPATYPOH.
MIPUPOJIHBIX PECYPCOB:
aTMochepHo-

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 19 uz 106

Howmep nenenu cemectpa

HanmenoBanue
pas3nena

HaumenoBanue tem
JIEKUUH, MPAaKTUYECKUX
pabort, 1abopaTOpHBIX

pabot, cemunapos, CPO

Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS

Jlexinu, akaz. yacor

dopma npoBeieHus

JIEKIIAU

[IpakTnueckue
3aHSATHS, aKaJ[. 9acol
dopma

MIPOBECHUS
MPAKTUIECKOTO
3aHATHS

CPO, akan. yacoB
dopma

nposeneHus CPO

KJINMAaTHYECKUX,
oporpapu4ecKmx,
re0JIOTMYECKHX,
THJIPOJIOTHYCSCKUX U
OMOJIOTUYECKHUX

CyurHocTs 1
0COOEHHOCTH
pecypcocOepexeHus B
MIPUPOAHBIX
TEPPUTOPUATBHBIX
KOMIIJIEKCOB U CUCTEM

PecypcocoOepexenue
0011eCTBEHHBIX

pecypcoB

CyIlHOCTh U
0COOCHHOCTHU
pecypcocOepexeHus
0OIIECTBEHHBIX
pPECYPCOB: KYJIbTYPHO-
UCTOPUYECKUX,
COILIMANTBHBIX,
HKOHOMHUYECKUX (B T.4.

8 Pabora
JOIOJHUTENLHOU
JIATEPATYpPOH.

10 | PabGora
NONOJIHUTEIHLHON
JIUTEPATYPOIl.

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 20 usz 106

cOepexeHHs KaK
pecypca.
[IpocTpaHCcTBEHHBIC
CHUCTEMEBI N
pecypcocOepexeHue.
['eorpaduyeckue u
aApXUTEKTYpHO-
TUTAHUPOBOYHBIE

© Bunpl yueOHbIX 3aHSATUH U HOPMBI UX TPOBEACHUS
=
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UHPPACTPYKTYPhI U
TPYAOBBIX PECYPCOB),
HOJIMTUKO-TIPABOBBIX,
MH(OPMAaLIOHHBIX,
TEXHOJIOTUYECKUX B
TOCTUHUYHOM OM3HECE
Pecypcocoepe:xkenune | IIpoctpancTso n 6 | CucremaTu3arys
MPOCTPAHCTBEHHBIX | reorpaduyeckoe U3YyYEHHBIX
pecypcos TIOJIOXKEHHE KaK pecypc, MaTepHualioB, paboTa C
CYIIHOCTb U JIOTIOJTHUTEIBLHON
O0COOEHHOCTH HX JUTEPATypPOi.

KonTtpoJsbHnasi Touka 3
— Kelchl o
ONTUMHU3ALHUHI

3¢ PeKTUBHOCTH U
IKOJIOTHYHOCTHPeCype
ocOpekeHust

© PI'YTUC




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CMK PTYTUC

Aucm 21 usz 106

JIOM» 1 9KO-I0M.
DHeprodPpheKTUBHOCTH
31aHUM, COOPYKEHUHN U
000opyToBaHUs.
HNuxuHupuHr u
MpaKTHKa
9HEeprocOepeKeHNs B
TOCTUHUYHOM OM3HECE

< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
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MOJIXO/IbI B
pecypcocOepekeHIH.
Oueprocoepexenue | CylniHOCTb, QYHKIHH, 2 | KommokBuym 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 | [IpoGnemMsl JUTEPATYPOH.
IHepro3¢ppeKTUBHOC | SHEProcOepeKEeHUS 1 —
TH. MIOJIB30BaHUsA. «Y MHBIN

© PI'YTUC




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

«POCCUVICKUU TOCYTAPCTBEHHBIVI YHUBEPCUTET

TyPMSMA M CEPBMCA» Aucm 22 uz 106
< Bunpl yueOHBIX 3aHATUH U POPMBI UX TPOBEICHUS
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DHeproayauT
TOCTHHHYHOTO
PEITPHUITHSL.
Pecypcocoeperarome | CylHOCTb, IPUHIIMIIBI, 8 | CucremaTu3anus
€ MPOeKTHPOBaHWe, | METOJbI U MOAXO/IbI K M3YyYEHHBIX
Ynpasienue pecypcocOeperaroemy MaTepHaloB, paboTa ¢
pecypcocOepexkeHne | IPOCKTUPOBAHUIO HA JIOTIOJTHUTEITLHON
M OPENPUATHIX JUTEPATypPOH.
TOCTUHUYHOI'O CEKTOpa KouTpoJubHas Touka 4
— KOJUIOKBHYM IO
TeMe
«JHeprochHepexeHHe H
3Hepro3gGeKTUBHOCT
b»
Hroro 4 4 96
KouncyabTanus 2
IIpoMe:kyTouHasi aTTecTanus — 2 yaca 3a4eT
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Aucm 23 uz 102

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 aKaa.v.

1 IIpenmer, 3a1aum, METONBL, OcHoBHasi IuTEpaTypa
0a30BbIE MTOHATHS U 3HA4YCHUC,
dynkumn pecypcocoepexenns, | 1. booboBuu b. b. YnpaBnenue orxogamu: YuebHoe nocodue
CBSA3b C IPYTUMH / b.b. boboBuu. - 2-e uz ., ucrp. u goi. - M.: ®@opym: HUL]
AMCIATITHHAMH, NHOPA-M, 2015. - 104 c.
iIacCHAHKALI pecypeon i http://znanium.com/bookread2.php?book=492711
croco0o0B pecypcoOepeKeHNUSI.

Kanactpsi pecypcos. daxroper, | 2- KOHApaTheB B. B. Opranusaimst sHeprocoepexeHns
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 A http://znanium.com/bookread2.php?book=599254
pecypcocOepekeHusl. ”

Harmonamsmsie monenn 2 | 3+ Mapxoukuid, S.JI. OcHOBBI 9K0JIOrUH U
yaca sHeprocOepexeHus [ DIeKTpOHHBIN pecypc]: ydueb.mocodue.

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

MCTOYHHMKH SHCPIHH. http://znanium.com/bookread2.php?book=509530
gﬁ:g;;ﬁr::é I;Iasgzg:::;‘;’me 4. OCHOBBI IIPUPOIOIIONBL30BaHKs: Y4eOHOE TocobHe /
HATDY3KH ¥ BOIICHCTRHS N.10. FpI/Ir_opLeBa. - M.: HUL] UHO®PA-M, 2014. 336 c.
(HOPMBI 1 TIpe/IENbl) B http://znanium.com/bookread2.php?book=459890
pecypcochepeeHun JlonoTHUTEIbLHAS JTUTEpPaTypa

TOCTHHHUYHBIX HpeZ[HpHﬂTHﬁ.

DOpPMBI KOHCEPBALH, 1. DHeprocoOepexeHUE B KIIHIIHO-KOMMYHAITEHOM
cOepexeHuns U OXPaHbl xo03s1icTBe: YueoHnoe nocoodue / B.A. Komkos, H.C.
pecypeos. OTxozpl, BTOpHIHOE | TyvaxoBa. - 2-€ 3. - M.: HUL MTHOPA-M, 2015.
PECYPCOTIONBI0BAHNE I http://znanium.com/catalog.php?bookinfo=411335
pecypcoc6epe>1<eHHe. 2 3 . y 6 6 /
MeToo oM HHeCK e 1 - DKOHOMMKa NIPHPOZIONONL30BaHHs: YiebHOe mocobue
PAKTHYECKHE HX 0O.C. IInmona, H.K. CokomoBckuid. - 2-¢ uza. M.: HUAL]
0COOEHHOCTH. 8 4acoB NH®PA-M, 2014. 272 c.

4 Yeroitunsoe, otsetcTBeRHOC M| hitp://znanium.com/bookread2.php?book=404734
13{ I;Z“;;iggzg 22;22;1‘;3’;0“ 3. MeToaudeckne ~ yKasaHWUS ~ II0  BBIIOJHEHHIO
CHCTeMHBIT 1 cHTyaTHBHbI CaMOCTOSITENIbHOM  paboThl CTYACHTOB IO JUCHUIUIMHE
TIOJIXOJIBI B «OCHOBBI dHEprocoepekeHuss U IHEProdhHEKTUBHOCTHY.
pecypcocOepexeHnn Crynenueckuii mopran PI'YTuC. http://students.rguts.ru/
TOCTHHHYHBIX MpempusThii. 6 | 4 XpecToMaTus (KOHCIEKT JIEKIHMIH) MO IUCHUIIMHE
1acoB «OCcHOBBI 3HEprocoepekeHus: U SHEProdrPHEKTUBHOCTH.

S | Homarue u crpykrypa C i PI'YTuC. hitp://students.rquts.ru/
PECYPCHOTO MoTeH AT, TYJIEHYSCKUH TIopTal uC. http://students.rguts.ru
Meromukn oneru pecypeos u | O+  10JL. Cubuxun, MIO. Cubukun.  TexHonorus
pecypcocOepeKeHns B IHEPTOCOCPEIKEHUS. M.: DopyM, 2010.
TOCTHHHYHOM OH3Hece http://www.znanium.com/bookread.php?book=214732
6 dacos 6. T.B. AnuapoBa, M.A. Pamesckas, E.JI. CrebGyHoBa.

6 HopmaTuBHO-IIpaBoBBIE "

DneKkTpocHAOXKEeHHe U DIEKTPOOoOOpyAOBaHWE 3MaHUN U
OCHOBBI pecypcocOepexeHust °
2 yaca coopyxenuit: Yueouuk. M.: ®opym: HULL Uudpa-M, 2012.
7 Pecypcoc6eperaomniue - 416 c.

TCXHOJIOTMHW U HHHOBAaIllMH1 B
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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,
re0JIOTHYECKUX,
THJPOJIOTMYECKUX
OGuosiorndyeckux 6 yacoB

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

10

CyIIHOCTh B 0COOCHHOCTH
pecypcochepexeHus
OOIIECTBEHHBIX PECYPCOB:
KYyJbTYPHO-HCTOPHICCKHX,
COLIMANIbHBIX, SKOHOMHYECKHX
(B T.4. MHPpPaACTPYKTYpHI U
TPYAOBBIX PECYPCOB),
MOJINTHKO-TIPABOBBIX,
MH(OPMALMOHHBIX,
TEXHOJIOTUUECKUXH B
TOCTMHHYHOM OH3HEce 4
qaca

11

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

12

CymHoCTh, QYHKITHH,
MCTOYHMKH, TOTPEONTEIH,
TPaH3UTEPHI SHEPTHH,
0COOCHHOCTH
sHeprocoepexenus. [Ipo0diaeMbr
SHEProcOepPeIKEHUS U —
MMOJIB30BaHUSA. «YMHBIN JJOM» U
9KO-JIOM.
OHepro3¢pheKTUBHOCTD
3/1aHUH, COOPY>KEHUI U
obopymoBanus. UTHXUHUPUHT B
TOCTHUHUYIHOM Om3HEce
OHeproayuT TOCTHHHYHOTO
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
CepBuc". - M.: Anspa-M: UHDOPA-M, 2011. - 400 c.: un.;
60x90 1/16. - (TexHonornyeckuii 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  0a3ze  reorpaduyecKux
WHPOPMALMOHHBIX cucTeM: MoHorpadus. — Mxesck: U3n-
BO «YnamypTckuil yHuBepcurer», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
Ilepeyens pecypcoB HHGPOPMALMOHHO-
TeJIEKOMMYHUKAIMOHHOI ceTn « AHTEepHeT»
WuTepuer-pecypcamu K Kypcy
«PecypcocOepexeHrI0» MOTYT TOCIYXKUTh 3JIEKTPOHHBIC
JKypHAJIBI, IOPTAJBI U CANTHI.
[lopran  mo  »HeprocOepereHUI0
WWW.energosovet.ru
baza cnpaBOYHBIX, AHAIUTUYECKHX M CTATHCTUYECKHUX
MmatepuaioB B oOmactu sHeproaddextusHoctu «I'MC B
00J1aCTH SHEPTOCOEPEIKEHHS U TIOBBIIICHUS YHEPTETHUECKOM
s dexTrBHOCTNY: (isSee.ru
[Topran  «3OHepro.ru» -  DOHeprod@PeKTUBHOCTb U
sHeprocoepexenue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
www.turbooks.ru
www.biznesbooks.com
[lopran 1o  »HeprocOepereHUI0
WWwWw.energosovet.ru
baza cnpaBOYHBIX, AHATUTUYECKHX W CTATHCTHYCCKUX
matepuaioB B oOmactu sHeproaddextusoctu «I'MC B
00J1aCTH SHEPTOCOEPEIKECHHS M TIOBBIIICHUS YHEPTETHIECKOM
addexkTuBHOCTIY: QiSee.ru
[Topran  «3BHepro.ru» -  DHeprod@pPeKTUBHOCTH H
sHeprocoOepexenue: portal-energo.ru
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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 aKaja.4.
1 Hpenmer, 3a1a4u, METOBL, OcHoBHas JIUTEpaTypa
0a30BbIE€ IOHATHS U 3HAa4YCHUC,
dyHKImE pecypcocbepekenus, 1. bo6oBuu b. b. YnpaBnenue orxogamu: YuebHoe
CBA3b C IPYrUMH AucuuminHamy, | rrocodue / b.b. boboBuu. - 2-e u3a., ucnp. u gom. - M.:
K1accHHKALNA PECYPCoB U ®opym: HUL] UTHOPA-M, 2015. - 104 c.
0 ] ) . °
NN http://znanium.com/bookread2.php?book=492711
agacTpsl pecypcoB. DakTopHl,
TIOZXO11 1 TIPHHIIHITEI 2. KongparbseB B. B. Opranu3zanus sHeprocoepesxeHus
pecypcocGepexenns 6 (anepromenemxment). Pemenns 3CMK-HKMK-HTMK-
4aCcOB EBPA3: Yue6Hoe mocooue / [Tox pen. Konaparses B.B. -
2 OCHOBHBIE U aJIbTEPHATUBHBIE M.:HULl UH®PA-M, 2017. - 108 c.
HCTOYHHUKH YHEPTHH. http://znanium.com/bookread2.php?book=599254
HlonycTumBIe, paspelieHHbIE, 3. Mapxouku#i, 5.JI. OCHOBBI PKOJIOTHUH U
ONITUMAJIBHBIC U pallUOHAJIbHBIC o .
N sHeprocOepekeHus [ DNeKTPOHHBIN pecypce]:
Harpy3KH U BO3/eHCTBUS (HOPMBI -
¥l TIpEJIeIIBI) B yde6.mocobue. Munck: Beiaiinias mxona, 2014. 287 c.
pecypcochepekeHun http://znanium.com/bookread2.php?book=509530
TOCTHHHYHBIX MPeINPHUATHIA. 4. OCHOBBI IPUPOIONONB30BaHUs: YyeOHOe mocodue /
%OPMH KoHCCpBaLyH, N.IO. I'puropsera. - M.: HUI] MTHOPA-M, 2014. 336 c.
COCPOICHIE 1 OXPAHBI PECYPEOB | hitp://znanium.com/bookread2.php?book=459890
OTXO,HLI, BTOPUYHOC
PECYpCOTOIB30BaHHUE U JlonoaHuTe LHAS INTEPATYPa
pecypcocbepexeHue.
Mer01010mHIeCKHE 1 1. DHeprocOepekeHue B )KUIUIIHO-KOMMYHAIbHOM
npakTHueckue ux ocobennocrn. | X03HCTBE: YuebHoe mocodbue / B.A. Komkos, H.C.
12 wacos Tumaxosa. - 2-e uzza. - M.: HUI] TH®PA-M, 2015.
4 VCTOHYMBOE, OTBETCTBEHHOE 1 http://znanium.com/catalog.php?bookinfo=411335
KOJIOTHMYHOEPECYPCOTIOIb30Banue | 2, JKOHOMHUKA MPUPOIOIIONIB30BaAHUS: Y ueOHOE mocodue /
1 pecypeochepeenue. O.C. Illnmoga, H.K. Coxonosckuii. - 2-e uza. M.: HUIL
Creromd s | HOPAAML 2014. 272
roctiumumbix npempuswii, 10 | NEtR://znanium.com/bookread2.php?book=404734
qacos 3. Meroauyeckue  yKa3aHWUS [0  BBHITIOJTHCHHIO
5 ToHsITHE 1 CTPYKTYPa PECYPCHOTO | CAMOCTOSTEIBHOM pabOThl CTYAEHTOB IO JUCHUIUIMHE
noTennuana. MeTojmku OueHkn | «(OCHOBBI YHEPrOCOEPEKEHH U IHEPTOIPPEKTHBHOCTH.
PECYPCOB H PECYPCOCOEPEREHNA B | Cpynepyeckuii mopran PIYTuC. http://students.rquts.ru/
TOCTHHUYHOM OH3HECe o
10 4acos 4. XpecromaTus (KOHCIIEKT JIEKIIUH) 110 TUCLHHUIUIMHE
8 CyWIHOCTH U 0COBEHHOCTH «OCHOBBI 3HEprocOepekeHus: U SHEProdPPEKTUBHOCTH.
pecypcocGepesenns npupoausix | Crymendeckuit mopran PI'YTuC. http://students.rguts.ru/
pecypcoB: aTMochepHo- 5. 10.J0. Cubumkun, M.JO. Cubukun. TexHOoIOTHS
KHHMaqueCK“X’ DHEProcOepeKEHNUS. M.: Dopym, 2010.
OPOTPADHHICCIILY, TEOTOTHACCKI®: | http://www.znanium.com/bookread.php?book=214732
TUAPOJOTHYCCKUX 1
Guonormiecknx 10 4acos 6. T.B. AnuapoBa, M.A. Pamesckas, E.JI. CreOyHoBa.
9 CyLIHOCTb ¥ 0OCOGEHHOCTH DneKTpocHAOXKEeHHUE M AJIEKTPOOOOpyIOBaHUE 3AaHUNA 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,
TEXHOJOTUYECKUXH B
TOCTHHUYHOM OH3HECE 10
4acoB

11

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

12

CymHoCTh, GYHKINH, HCTOUHUKH,
MOTPEOUTETH, TPAH3UTEPHI
9HEPI'HH, 0COOCHHOCTH
sHeprocoepexenus. [IpobiemMsbr
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
MPOEKTUPOBAHKIO HA
npeaAnpuATUAX TOCTUHUIHOTO
cexktopa 8 yacoB

coopykenmii: Yueonuk. M.:. ®opym: HUIL Hnudpa-M,
2012. 416 c.
http://www.znanium. com/bookread php?book=326458
7. AM. Adonun, FO.H. Ilaperopoanes, A.M. Ilerpona,
C.A. [IlerpoBa. DOHeprocOeperarwommue TEXHOJOTUA B
HpOMbIH_UIeHHOCTI/II YuebHoe nocobue. M.: @opym, 2011,
272 c.
http [lwww.znanium.com/bookread.php?book=201749
8. TexHomorHsl TBEPIBIX OBITOBBIX OTXOJOB: YUEOHHK /
JL.A. ly6os, M.E. CraBpoBckuii, A.B. Onetinuk;, HII
"Vaukom Cepsuc". - M.: Anspa-M: UHOPA-M, 2011. -
400 c.: mn.; 60x90 1/16. - (TeXHONOTHYECKHI CEPBHLC).
http://znanium.com/catalog.php?bookinfo=229168
9.Texnonorus orxonoB: YueOnuk / JI.A. lly6os, M.E.
CraBposckuii, A.B. Oneiinuk. - M.: Anspa-M: NUHOPA-
M, 2011. -
http://znanium.com/catalog.php?bookinfo=231907
10. Capanua M. A. IloTeHnman u opraHu3alys pa3BUTHS
Typusma B Yamyprckoit PecmyOnuke: reorpadudeckuit
aHamM3 W OImeHKa Ha  0a3e  reorpadu4ecKux
nH(OPMALIMOHHBIX cucTeM: MoHorpadus. — Mkesck: Uzn-
Bo «Yamyprckuii yHuBepcuteT», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214
Ilepeyenn pecypcoB HH(pOpMALIMOHHO-
TeJeKOMMYHHMKALMOHHOM ceTu « AHTEepHEeT»
HNHTepHer-pecypcamu K Kypcy
«PecypcocbepexeHnio» MOTyT TOCTY>KUTh JJIEKTPOHHBIE
YKYPHAJTBI, TOPTAJIBI U CAUTEHI.
Ilopran mo  sHeprocOepeKeHUIO
WWWw.energosovet.ru
baza cnpaBOYHBIX, AHAIUTUYECKUX U CTATUCTHUECKUX
MatepuanaoB B oOnactu sHeprodddextuBnoctu «I'MC B
obnactu SHEprocOepeKeHus u MOBBIIICHUS
IHEpreTUdecKoi F3pPpekTHBHOCTHY: Jisee.ru
[Mopran  «Duepro.ru» - DOHeproddGHeKTUBHOCT U
sHeprocoepexenue: portal-energo.ru
www.knigafund.ru
biblioclub.ru
bookfi.org
www.kniga-s.ru
www.turbooks.ru
www.biznesbooks.com
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[TopTtan

«3QHepro.ru»
sHeprocoepexenue: portal-energo.ru

DOHeprodPpGeKTUBHOCT U

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

7.1. IlepeyeHb KOMIIETEHIHMHA € YyKa3aHHeM

OCBOCHHs 00pPa30BATEJIbHOI NPOrPAMMBI

3TanoB uX (OPMHPOBAHHS B Mpolecce

Ne MNupexe Conepxanue Pasznen B pesyinbraTe usyueHus pasziena JUCLHUILIUHEL,
I KoMIIe- KOMIIETEHIIUH JUCLIATUIAHBI, o0ecre4nBaoIiero opMUpOBaHHE KOMIICTEHIIUH (M ee
TEHLUU (umu ee yacTH) o0ecreunBaroly 4acTH) 00yYarOLUICS JOJDKEH:
WU dTaIlbl 3HaTh YMETH BJIaJICTh
(hopmupoBanue
KOMIICTCHIIU
(wn ee JacTH)
1 |IIKYB- | PaspabateiBaecT | Bee Gnoku OCHOBHBIC H | IPUMEHSATH -
1.2 TOCTUHUYHBIC MepeI0BbIE MHHOBALlMOHHBIE | METOJIaMH
MPOJTYKThI TEXHOJOTUH TpeboBaHusl 10 | pecypcochd
TYPHUCTCKO- pecypcocOep | pecypcocOepeke | epexeHus,
TOCTUHUYHBIX €KEHUS HUIO MpU | HaBBIKAMHU
KOMIUIEKCOB Ha TOCTUHUYHBI | pa3paboTke MOUCKa H
OCHOBE X HOBBIX MPUMEHEH
COBPEMEHHBIX OPEANPUITH | TOCTUHUYHBIX ust
TEXHOJIOTHH, B H, MPOJIYKTOB WHHOBAIX
TOM YHUCIIe MPOLETYpPbI OHHBIX
pecypcocbepera JHEpProayJIuT pecypcoch
FOIIINX a eperarou
NpeANnpUiTH X
71 cdepsl TEXHOJIOTH
TOCTEIIPUUMC i B chepe
TBa u rOCTENpPUU
00IIeCTBeHH MCTBA H
OT0 TTUTAHUS oO1ecTse
HHOT'O
MMATaHUS

7.2. Onucanue nokasareJieldl 1 KpUTepHeB OLlEHNBAHUS KOMIIeTEHIIMII HA pa3HbIX ITanax
ux ¢GopMHUPOBAHMSA, ONMCAHNE IIKAJ OLleHUBAHUS

€3yJbTaT OOYYCHHUS 110 oKasarteJib HTEepHH Tall 0OCBOCHUHA
Pe3y. oy II K 9

AUCHUIIJIMHE OlICHUBaAHUA OlICHUBAaHUA KOMIIETCHIIUHN
3HaHNE OCHOBHBIX 1 Pemenue 3HaHUE OCHOBHBIX U Pa3pabatsiBaer
TMIEPE/IOBBIX TEXHOJIOTHH | TPAKTHUCCKHX MepeI0BBIX TOCTHHUYHBIE
pecypcocOepeKeH st f_}aﬂaHHH’ TEXHOJIOTUI MIPOTYKTHI
FOCTMHUIHBIX :E;I/g;):ame’ pecypcocOepexeHus TYPUCTCKO-
HpeAnpuATIH, P TOCTHHAYHBIX TOCTHHAYHBIX
IPOLEAYPbL CUTYyallUOHHBIX o

p 3ajau, peienme MIpEANPUATHH, KOMIUIEKCOB Ha OCHOBE

SHEproayauTa KelcoBbix 3anannii, | TPOUCIYPbI COBPCMCHHBIX
peanpusATHU C(I)epbl KOJUIOKBHYM, JHEeproayaura TEXHOJIOTHU, B TOM
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TOCTETIPUMMCTBA U OtBeTh Ha NpeANpUATHIA Chepbl | Yuciie
00I111eCTBEHHOTO NHCbMCHHBIC TOCTEIIPUUMCTBA U pecypcocOeperaronux
[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
Brnanenune merogamu IPOJTYKTOB
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

Kpurepun u mkaja oeHMBAaHUSA OCBOCHUS 3TANI0OB KOMIIETEHIMH HA IPOMEKYTOYHOM

aTrrecranmuu

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-pedTHHIOBasi TEXHOJIOTUSI OLIEHKH YCIIEBA€MOCTH CTYAEHTOB Oaszupyercs Ha
CIEYIOINX TPUHIUIIAX:
© peau3ali KOMIIETEHTHOCTHOTO TOAXO0Jla K pe3ysibTaTaM OoO0y4eHus B 00pa3oBaTeIbHOM
IIPOLECCE;

* 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-pedTHHIOBasl cucTeMa MpeJHa3HaueHa JUIs MOBBIIICHUS MOTHUBAIMHM Y4eOHOM

JESTENIbHOCTH CTYIEHTOB, Il OOBEKTUBHOCTH U JOCTOBEPHOCTH OLEHKM YPOBHS HX

MNOJArOTOBKM M MCIIONB3YETCS B KauecTBE OJHOIO M3 DJIEMEHTOB YIpaBleHHs Y4eOHBIM

npoueccoM B yHuBepcurere. [lomydeHune OamyioB MO3BOJISET CTYAEHTaM YETKO MOHUMAaTh

HCIIOJIHUTEIbCKON JAUCIHITIIMHBI BCCMH Y4aCTHUKaMU
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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 MEXIY BHAAMH KOHTPOJIS
YCTaHABJIMBACTCS B CICAYIOIIIEM COOTHOIICHHH:

- MocenieHue yueOHbIX 3aHsaTHi (max 30 6ayioB)
- TeKYILH KOHTPOJIb ycrieBaeMocTd (max 70 6aioB), B TOM YHUCIe:
1 3aganue Tekymero KOHTPoJs (max 10 6amtoB)
2 3a7iaHue TeKymero KouTpois (max 10 6amios) max
3 3amanue Tekyuiero KoHTposs (max 10 6annoB) 100 6an10B
4 3amanme TeKymero KoHTpous (max 35 6amioB)
OOHYCHBIC PEHTHHIOBBIC OAJIJIbI 32 AKTUBHOCTH Ha 3aHATHSX 110
uToram cemectpa (max 5 6amioB)

[locemenne nexknuii (3a MCKIIOYEHHWEM IMOTOYHBIX) M IMPAKTUYECKUX 3aHATHH
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
oTpeneNnsieT KOJINIeCTBO 0aJUIOB, HAOMPAEMBIX CTYACHTOM 32 MOCEIICHUE OAHOTO 3aHSITHS.

O1eHKa yCIIeBaéMOCTH BBICTABIISIETCS 32 BBINOJIHEHUE 33/laHUI TEKYIIEro KOHTPOJIS IO
muciumuinHe. Becero B cemectpe 4 MeponpusITHs TEKYILEro 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 momycka K MPOMEKYTOUHOM aTTecTaluu oO0y4aroIlMics 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 OaljioB B MUTOrOBYHO S5 — OaJyIbHYIO MIKaly OLEHKY
OCYILECTBIISICTCSI B COOTBETCTBUU C TAOJIUIIEH.
bamner | ABTomMaTHueckas OlleHKa bannsl
sa bannbr sa Oobmas
3a cymma | MtoroBas ornenka
CEMECT | 3a4eT | PK3aMeH IK3aMe
b 3aqer | OasoB
90-100* | 3ager | 5 (oTIMYHO) - - 90-100 | 5 (oTM4HO)
71-89* | 3auer | 4 (xopo11o) - 0-20 71-89 | 4 (xopomo)
90-100 | 5 (oTHuHO)
3 51-70 | 3 (Y1OBIETBOPHUTEIIBHO)
51-70* | 3ager | (YAOBJIETBOPUTEIHHO | - 0-20 71-89 | 4 (xopomio)
) 90 5 (OTIMYHO)
>0 | Hemomyck K 3auery, sk3ameny | - - 0 (2 )
MeHEe JIOITY! Y, y veee | (HEYZIOBICTBOPHTENLHO
, He3auer

* IIpH YCJIOBUH BBIITOJIHCHUS BCCX 3aJaHui 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

IIkaJjia OLeHKU YPOBHS 3HAHMIi, YMEHHNIi M HABBIKOB

oue Kpurepumn onieHuBaHus IToxa3zaTesiu olleHMBAHMS
HKa
- MOJIHO PacKpbITO - OO0yuarommiics
coJepKaHue MaTepuaa; IMOKAa3bIBaET BCECTOPOHHHUE 154
- Marepuai U3JI0KEH | TTyOOKMEe 3HaHUS MPOrpaMMHOTO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuraa,
OCIEeA0BAaTENbHOCTH, - YBEPEHHO
- MIPOJAEMOHCTPUPOBAHO OpUEHTHpPYETCS B  MPOOIEMHBIX
CUCTEMHOE u riryookoe 3HAHUE | CUTyalusX;
IIPOrpaMMHOI0 MaTepHaa; - JIEMOHCTPUPYET
- MOKa3aHo yMEHHUE | CIOCOOHOCTD IPUMEHATH
WILTFOCTPUPOBATH TeopeTUUYecKue | TCOPETUYCCKUEC 3HAHMS I aHaIM3a
MOJIOKCHHUSI KOHKPETHBIMH  MPUMEpaMH, | IPAKTUYECKUX CHTyaluH, JelaTh
MIPUMEHATH UX B HOBOH CUTYallUH; IIPAaBWJILHBIE BBIBOJBI, IIPOSABIISIET
_ MPOJIEMOHCTPUPOBAHO TBOPUYCCKHUC CIIOCOOHOCTH B
YCBOCHHE panee U3YYECHHBIX ITIOHUMAaHUuU, HU3JI0KEHUU n
«5», COIMYTCTBYIOIINX BOIIPOCOB, HUCIIOJIB30OBAHUHN porpaMMHOro
9-10 6autos | ChopMHpOBaHHOCTH " YCTOWUYMBOCTh | MaTCpHaa,
KOMIIETEHIIMH, YMEHUN U HABBIKOB; - IIOATBEPKIAET
- OTBET mpo3By4aj | IOJTHOE OCBOCHHE KOMIIETEHIINH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MpPOAEMOHCTPHUPOBaHA
CIIOCOOHOCTh TBOPYECKU IIPUMEHSTH
3HaHUE TEOpUHU K pELIEHUIO
npodeccCHOHANBHBIX 3a]1a4;
- JOMyILIEHbI OJHA — JIBE
HETOYHOCTH pu OCBELICHUN
BTOPOCTENEHHBIX  BOINPOCOB,  KOTOpPBIE
HCIIPABIISIIOTCS 110 3aMEYaHUTO
- BOIIPOCEHI U3J1araroTCs - oOyJaronuiics
CUCTEMATU3UPOBAHO U MOCJIEAOBATEILHO; OKa3bIBAET OJIHOE
- MPOAEMOHCTPUPOBAHO 3HAHUENIPOTPAaMMHOI'0  Marepuala,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM WJIOTIOJIHUTENHHOMN
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y TI0KA3aTeJIbHBIN XapakTep; - JAeT TOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUUECKUE BOIPOCH OMieTa
OCHOBHOM TpPeOOBAaHUSM Ha OIEHKY «5», HO | H JOIIOJIHUTEIIbHBIC BOITPOCHI,
«4», IIpA 3TOM MUMEET OAUH U3 HEJOCTATKOB: JoIycKas HEKOTOPbIE HETOYHOCTH,
7-8 bamioB

— a) B M3JIOXKEHHUU JIOMYIICHbI

- IMpaBUJIBHO
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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

HEAOYEeTa INIPU OCBEIIEHHWH OCHOBHOTO - JEMOHCTPUPYET
colepKaHUsl OTBETAa, MWCIPABICHHBIE IO | XOPOUIUI YPOBEHb OCBOECHUS
3aMEYaHUIO MPENOAABATES, Marepuana 51 B LIEJIOM
- B) JOMYIICHBI OMIMOKAa WU | IIOATBEPKAAET OCBOEHUE
Oosiee JBYX HEIOYETOB MPU OCBEIICHUM | KOMIETEHIMH, IPEIYCMOTPEHHBIX
BTOPOCTEIICHHBIX ~ BOIMPOCOB,  KOTOPBIE | IPOrPaMMOi
JIETKO  WCHPABIAIOTCA MO  3aMEYAHUIO
MpenoaaBaTes
— HETIOJTHO W — oOyyaronuics
HEIOCJIEI0BATEIIBHO PACKpBITO | IIOKA3bIBAET 3HAHUE OCHOBHOI'O
COIEp)KaHWE Marepuaiga, HO I[OKa3aHo - MaTepuana B o0beme,
oOmiee IIOHUMaHUE BOIIpOCa U | HEOOXOUMOM JUIsl  TIPEACTOSIIEH
MPOJIEMOHCTPUPOBAHBI yMeHUS, | MpodeCCHOHATBHON EATEeIbHOCTH;

JOCTATOYHBIE /JIsl JIaJbHEUIIEro YCBOEHUS
MaTepuaa;
- YCBOEHBI OCHOBHBIC
KaTeropuu IO  pacCMaTpuBaeMOMY H
JIOTIOJTHUTEIIbHBIM BOIIPOCAM;
AMEJNUCh 3aTPyIHECHUS WIIH
JONYILEHbl  OMMOKM B  ONpeAeNeHUN
MOHSATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHH,
HCIIPABJICHHBIE rnocie HECKOJIbKHX
HaBOJSIIUX BOIIPOCOB;
NpU  HEMOJHOM  3HAHUHU
TEOPETUYECKOTO  Marepuana  BBbISBIICHA
HEJIOCTaTOYHAs c(hopMUPOBAHHOCTD
KOMIICTEHIIUM, YMEHMH U  HaBBIKOB,
CTYICHT HE MOXET MPUMEHUTh TEOPUIO B
HOBOW CUTYallUU;
MPOJAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPHI

- npu OTBETE
BOIIPOCHI ounera

JIONIOJTHUTEIbHBIE ~ BONPOCHl  HE
JIOIyCKaeT TrpyObIXx omuOOK, HO
UCIIBITHIBAET 3aTpyAHEHUS B
I10CJIEJ0BATEIBHOCTU ux

HN3JI0KCHUA,

Ha
u

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

- MOATBEPKIAET
OCBOCHHE KOMIIETEHITUH,
MPEAYCMOTPEHHBIX MPOTrPaMMOM Ha

MUHUMAJIBHO JOITYCTUMOM YPOBHC

«2»
1-4 6amna

HE  PacKpbITO  OCHOBHOE
coJiep;kaHue y4eOHOTro MaTepuana;
0OHapy)XEHO HE3HaHWE WIN
HeMOHUMaHue OoJbilell WM Haubosee
BaYKHOM YacTH yueOHOr0 MaTepuara;
JIOTYIIIEHBI OILIINOKH B
OIIpeAEIEHUN MIOHSATHH, npu
WCTIOJIb30BAaHUU TEPMHHOJIOTHH, KOTOPBIC
HE  MCIpaBlIEHBl  TOCIE  HECKOJIbKUX
HABOJISIIIIUX BOIIPOCOB.

HE c(hOopMUPOBAHBI
KOMIIETEHIH, YMEHHS U HaBBIKH.

oOyJaromuiicss umeer

CYLIECTBEHHBbIE MPOOENbl B 3HAHUAX

OCHOBHOT'0 y4yeOHOro mMarepuaia 1o

JVICIIATUTHHE;

crocobeH
u

HE

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

HE MOJITBEPKIALT
OCBOCHHE KOMIIETEHITUH,
MPEYCMOTPEHHBIX POTPaMMON
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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
OLlEHKH mpo0IieM, 3aJI0KEHHBIX B Keiice (3amade);
— OBUTH TIPOJIEMOHCTPUPOBAHBI aJCKBATHBIE aHATUTHYECKHUE METOJbI
pu paboTe ¢ HHpOpMaIHEH;
— OBUIM WCIIONb30BaHbl JIOTIOTHUTENBHBIE MCTOYHUKA WH(GOpMAITUU
JUTSI pelieHus Keiica(3amaun);
— OBUIH BBITIOTHEHBI BCE HEOOXOMMBIC PACUEThI;
— IIOATIOTOBJICHHBIC B Xoae PEHICHUA Keiica AOKYMCHTBI
COOTBETCTBYIOT TPEOOBaHUSAM K HUM II0 CMBICITY U COJIEPIKAHHIO;
— BBIBOJbI OGOCHOBaHI)I, ApPryMCEHTEBI BECOMBEIL,
— CHACJIaHBbI CO6CTBCHHI)I€ BbIBOABI, KOTOPBLIC OTIMYAOT AOaHHOC
penieHue Kerca oT Jpyrux peleHui
Ioxa3aTenn Max 10 GamioB
OIIeHKH
«5», ecam (9 — MOJIHBIA, OOOCHOBAaHHBIM OTBET C TPHMEHEHHEM HEOO0XOIUMBIX
10) 6ans0B HCTOYHUKOB

«4», eciim (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», ecan (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 TPEOOBAHUSIM K HUM IO CMBICITY U COJIEPKAHHUIO;

- He OBUTM c/ieJaHbl COOCTBEHHBIE BBIBOJIBI, KOTOPHIE OTJIMYAIOT
JIAHHOE pElIEHUE Kelca OT JPYIUX PELICHUIM

Cpeocmeo oyenusanus — TPEHUHT

IlIkaja OeHKH YPOBHS 3HAHHWI, YMEHUI M HABBIKOB

Kpurepun onennBanns 0aJLJIBI
CTyzneHThl  MPOJEMOHCTPUPOBAIIH, 3-2-1-0
4TO YCBOSIEMBII Marepua [IOHAT
(TIpUBOAMIHCE JIOBOJIBI, 0OBSICHEHMS,
JTOKAa3bIBAIOIINE 3TO)
CTyneHTsI MOCTUTIIN CMBICIT 3-2-1-0
MU3y4aeMoro Martepuaia (MOTYT BBICKA3aTh
BepOabHO, YETKO U SCHO, AU
KOHCTPYHPOBAaTh HOBBI CMBIC], HOBYIO
TTO3UIINIO)
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CTyneHThl MOTYT COTJIACcOBATH CBOIO 3-2-1-0
NO3MIOUI0 WKW JOCUCTBHA OTHOCHUTCIBHO
o0cyxaeMoi IPoOIEMBI
CryneHTsl MPOAEMOHCTPUPOBAIIN 1-0
YMEHHUE OaBaTb YETKUM W OJHO3HAYHBIU
OTBCT
Cpeocmeo oyenusanus —IIpakTuueckas 3agayga.
IlIkasa oeHKHN YPOBHS 3HAHMI, YMEHUI M HABBIKOB
oue Kpurtepun ouennBanust IToxa3aTesn oLeHMBAHUS
HKAa
— TIOJTHO PacKphITO — OO6yuarommiics
COZEpKaHuEe MaTepuaa; IIOKa3bIBAET BCECTOPOHHUE 5
- Marepuan U3II0KEH | ITTyOOKHE 3HaHUS IPOrpaMMHOrO
IPaMOTHO, B OIIPEACIICHHONW JIOTMYECKOW | MaTepuarna,
IOCJIEAOBATEIBLHOCTH; - YBEPEHHO
- MIPOIEMOHCTPUPOBAHO OpUEHTHpPYETCS B  NPOOJIEMHBIX
CUCTEMHOE u riryookoe 3HAHHUE | CUTyalHsX;
IPOrpaMMHOI0 MaTepuaa; - IEMOHCTPUPYET
- II0Ka3aHO YMEHHUE | CIIOCOOHOCTD IIPUMEHATD
UILIIOCTPUPOBATH TEOpPETHYECKUE | TCOPCTUYCCKHUE 3HAHUS JUIs aHalIn3a
HOJIOKCHUSI KOHKPETHBIMH ~ MpPHMepaMu, | IPAKTUYECKUX  CHUTyallui, Jenarh
IIPUMEHATH UX B HOBOU CUTYallHH; [IPaBWJIBHBIE BBIBOABI, IPOSBISAET
- 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 npo3Bydai | HOIHOE OCBOCHHE KOMIICTCHIIHH,
CaMOCTOSTEIBHO, oe3 HaBogsmux | HPECAYCMOTPCHHBIX IIPOrpaMMOi
BOIIPOCOB;
- IIPOAEMOHCTPUPOBAHA
CIIOCOOHOCTh ~ TBOPYECKH  MPUMEHSTH
3HAHUE TEOpUH K peLIeHHI0
npodeccuoHaNbHBIX 3a/1a4;
- JNONYIIEHbl OJHAa — JBE
HETOYHOCTHU npu OCBEILECHUU
BTOPOCTEIIEHHBIX  BOIIPOCOB,  KOTOpbIE
HCIIPABIIAIOTCS 10 3aMEYaHUIO
- BOIIPOCHI U3JIararoTcs - oOyyaromuics
CHUCTEMATU3UPOBAHO U IIOCIIEI0BATEIBHO; IIOKa3bIBAECT IIOJIHOE
- NIPOAEMOHCTPUPOBAHO 3HAHUENPOrpaMMHOI0  Marepuala,
YMCHHE aHAM3UPOBATh MaTepual, OHAKO | OCHOBHOM WJOTIOJTHUTEIBHOU
HE BCE BBIBOJIBI HOCST apryMEHTUPOBAHHBIN | JINTEPATYPHI;

«»,

U JOKa3aTelIbHbBIN XapaKTep,
- OTBET YAOBJICTBOPACT B
OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO

- Jac€T IMOJIHBIC OTBCTHI
Ha TCOPETUUCCKHE BOIIPOCHI ouitera
n JOITIOJTHUTCIIBHBIC BOIIPOCHI,
A0IMyCKast HEKOTOPBIC 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
0ojee ABYX HEIOYETOB IPU OCBEIICHUH
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
KOMIICTCHITUH,
MIPOTrpaMMoit

«3»,
5-6 6ayuioB

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

WIIN
PacKpbITO
HO IIOKa3aHo

YCBOEHBI OCHOBHBIC
KaTeropul MO  PacCMaTpUBAEMOMY U
JIOTIOJTHUTEILHBIM 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 TEOPHUIO B
HOBOH CUTYallNH;

MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JIMTEPATYPHI

oOyuaroruiics
IIOKa3bIBAET 3HAHNE OCHOBHOTO
Matepuaia B o0beMe,
HEOOXOJUMOM I TPEACTOSIIEH
po(heCCUOHATILHOM e TeILHOCTH;
opd  OTBETE  Ha
BOIIPOCHI ounera u
JIOTIOJTHUTETIbHBIE ~ BOMPOCHI  HE
JOMyCKaeT TrpyobIx oOmubOK, HO
UCTIBITHIBACT 3aTpyAHEHUS B
H0CJIEI0BATEIbHOCTH ux
W3JI0KECHUS;

HE B IIOJHOM Mepe
JTEMOHCTPUPYET CIOCOOHOCTH
NPUMEHATh TEOPETHUYECKUE 3HAHMS
IE aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
- MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYyCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JIOMTYCTUMOM 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
HCIOJIb30BAaHUN TEPMHMHOJIOTMH, KOTOPbIE
HE  UCOpPaBJIEHbl  IOCJIE€  HECKOJIBbKUX
HAaBOJSIUX BOIIPOCOB.

HE c(OpMHPOBAHBI
KOMIICTEHIIIH, YMEHUS W HABBIKH.

oOyyJaronuiics uMeer

CYIIIECTBEHHBIE TIPOOEIBI B 3HAHUSIX

OCHOBHOTO y4eOHOT0 Marepuaja Imo

JUCIUTIIINHE;

CII0COOCH
nu

HE
apryMEeHTHPOBAHO
MIOCJIEZIOBATEIBHO  €r0  M3JIararh,
JOTycKaeT rpyOble oOmuOKH B
OTBETax, HEIIPaBWJIBHO OTBEYAET Ha
3aJaBacMble BOIPOCHI WIH
3aTPYyIHAETCS C OTBETOM;

HE MIOATBEPKAET
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OCBOCHHUE KOMIIETCHIIU,
IIPEAYCMOTPEHHBIX ITPOrpaMMoOit

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

oue Kpurepumn oneHuBaHus IToxa3zaTesiu olleHMBAHMS
HKa
- MOJIHO PacKpbITO - OO0yuarommiics
COZIEpKaHUE MaTepralIa; IOKAa3bIBAET BCECTOPOHHUE U
- MaTepral U3JI0KEH | TITyOOKME 3HaHUS MPOrpaMMHOIO
rpaMOTHO, B ONpPEACICHHON JIOTMYECKOW | MaTepuraa,
IOCJIEAOBATENBHOCTH; - YBEPEHHO
- MPOJIEMOHCTPUPOBAHO OpUEHTHpYETCSI B  MPOOIEMHBIX
CHCTEMHOE u riry0okoe 3HAaHUE | CUTYaLUIX;
MPOTPaMMHOTI0 MaTepPHUala; - JIEMOHCTPHUPYET
- IIOKa3aHOo yYMEHHUE | CIOCOOHOCTD MIPUMEHSTh
WJUTFOCTPUPOBATH TEOPETUYECKHE | TEOPETUYECKUE 3HAHMA JIJIS aHalu3a
MOJIOKCHHMSI KOHKPETHBIMH  MPUMEpaMH, | IPAKTUYECKUX CHUTyalu#, JelaTh
MIPUMEHATH UX B HOBOHM CUTYallUU; MPAaBUJIBHBIE BBIBOABI, IPOSBISET
_ MPOJIEMOHCTPUPOBAHO TBOPUYCCKHUC CIIOCOOHOCTH B
YCBOECHHE panee W3y4YEHHBIX | [IOHUMAaHWH, H3JIOKCHHUH "
S, COITYTCTBYIOIIHX BOIIPOCOB, | UCIIOB30BAaHUH MPOrpaMMHOTO
16-20 c(hOpPMHUPOBAHHOCTH u YCTOMYMBOCTH | MAaTCpHala;
GaIIoB KOMIIETECHIIMH, YMEHUN U HABBIKOB; - TIOJITBEPKIAET
- OTBCT npo3Bydai | HOJHOE OCBOCHHE KOMIICTCHIIMH,
CaMOCTOSTEIBHO, oe3 HaBoAmux | HPEAYCMOTPCHHBIX HpOFpaMMOfI
BOIIPOCOB;
- MPOIEMOHCTPUPOBAHA
CIOCOOHOCTH TBOPYECKHU IIPUMEHSATH
3HAHUE TEOPUU K pELUICHUIO
npodeccCHOHANBHBIX 3a]1a4;
- JONYyILIEHbl OOHA — [JIBE
HETOYHOCTH pH OCBELICHUU
BTOPOCTEIEHHBIX  BOIPOCOB,  KOTOpPHIE
HCIIPABJISIFOTCA 0 3aMEYAHUTO
- BOIIPOCHI W3JIararTCst - oOyyJaronuics
CHCTEMATU3UPOBAHO U IOCIIEN0BATEIIBHO; IIOKAa3bIBAET MOJIHOE
- MPOJIEMOHCTPUPOBAHO 3HAHUENIPOTPAMMHOTO  MaTepHana,
yYMEHHE aHAIM3MPOBATh MaTepHaj, OJHAKO | OCHOBHOM UJIOTIOJIHUTEIbHON
HE BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHbIN | JINTEPATYPHI;
Y TI0KA3aTeJIbHBIN XapakTep; - JIA€T TOJIHBIE OTBETHI
- OTBET  YIOBJIETBOPSAET B | HA TEOPETUUECKUE BOIPOCH OMieTa
OCHOBHOM TpPEOOBAaHUSAM Ha OIEHKY «5», HO | B JOIOJIHUTCIBHBIC ~ BOIPOCHI,
«@», IPU 3TOM UMEET OJIUH U3 HEJOCTATKOB: JOIIYCKasi HEKOTOPBIE HETOUYHOCTH;
10-15 - a) B M3JIO)KEHHU OMYLIECHBI - TIPABUIILHO
bamios HeOOJbIIMEe TPOOETBl, HE WCKa3WBIIUE | IPUMEHSET TEOPETHYECKHUE

coziep’KaHNe OTBETA;
— 0) JomylmeHbl OAMH — JBa

IIOJIOYKEHUS K OLIEHKE ITPAKTUYECKUX
CUTYAaLUil;
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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 6amtoB

HETIOJTHO
HETIOCJIe/IOBATEIIEHO
CoJiepKaHue MaTepuana,
ob1ree MMOHUMaHHE BOIIpOCa u
MIPOAEMOHCTPHUPOBAHBI YMCHHSI,
JOCTaTOYHBIC Ui NAIBHEHIIEro YCBOCHUS
Marepuana,

W
PacKpbITO
HO II0Ka3aHO

YCBOEHBI OCHOBHBLIC
KaTeropuu IO pacCMaTpuBaeMOMYy H
JIOTIOJTHUTEIIbHBIM BOIIPOCAM;

WMEJNUCh 3aTPYJHECHUS WIH
JONYIIEHbl  OMMOKM B  ONpeAeNeHUN
MOHATUH, WCIOJIb30BAaHUU TEPMHUHOJIOTHUH,
HCTIPaBJICHHBIE rocie 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
NIOKa3bIBAaCT 3HAHNE OCHOBHOTO
Matepuana B o0beMme,
HEOOXOJUMOM JUISl  IPEACTOALIEH
poQeCCUOHATIBHOM JIeITETLHOCTH,
npu  OTBETe  Ha
BOIPOCHI ouiera u
JIOTIOJTHUTEIbHBIE ~ BONPOCHI  HE
JIOIyCKaeT TrpyObIXx oOmuOOK, HO
UCIIBITHIBACT 3aTpyJAHCHUS B
II0CJIEI0BATEIBHOCTH ux
U3JI0KCHUS;

HE B TIOJTHOM Mepe
JIEMOHCTPHPYET CIOCOOHOCTH
OPUMEHATh TEOPETHUYECKUE 3HAHMS
JUTSt aHaJn3a MPaKTUYECKHUX
CUTYaLNI;
- MOATBEPKIAET
OCBOCHHE KOMIICTCHITUH,
NPEeLYyCMOTPEHHBIX MPOrpaMMON Ha
MHUHHMAJIBHO JIOITYCTUMOM YPOBHE

«2»
1-6 Gamna

HE  PacKpbITO  OCHOBHOE
coJiep;kaHue y4eOHOTro MaTepuana;
0OHapy)XEHO HE3HaHUE WU
HeMoHUMaHue Oombiell wiM Haubonee
BaYKHOM yacTH yueOHOro 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

CYLIECTBEHHBbIE 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 KOMIIETEHITUH,
MPEyCMOTPEHHBIX MPOTPaMMO

J71s1 onleHKM peleHus 3aj1auu

Hpezle.n MJIUTECIBHOCTH KOHTPOJISA

30 mMuH.
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Kpurepum onenku

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

- ObLTH MIPOIEMOHCTPUPOBAHBI
aJICKBAaTHBIC aHATUTHIECKUE METOBI TIpU padoTe ¢
nHpOpMaLIUEi;

— OBUIM HWCTONB30BaHbl JOTOTHUTEIHHBIC
HCTOYHUKHU MH(DOpMAIINH;

— BBIBOJABI OOOCHOBaHBI, apryMEHTEHI
BECOMBI;

—  cHe’aHel  COOCTBEHHBIC  BBIBOJIBI,
KOTOpbIe OTIMYAIOT JaHHOE PEUICHHE MO3TOBOTO
HITypMa OT APYTHX pelleHUH

IToka3zaTenn oueHKH

max 10 OaiutoB

«5», ecaiu (9 — 10) 6as10B

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 TOJTyYeHBI HE TOYHBIC PE3yIbaThl,
CTYJICHT HE MOXXET OJHO3HAYHO OTBETUTh Ha
BOTIPOCHI

«3», ecau (5 — 6) 6a/10B

HETIONTHBI  OTBET B 3aBHCHUMOCTH OT
MPaBHJIBLHOCTH U TTOJHOTHI OTBETA!

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

- He OBUIH cJIeNIaHbl COOCTBEHHBIE BBIBOJIBL,
KOTOpBIE OTJIMYAIOT JAaHHOE peLIeHHe 3aJadqH,
CTYJICHT HE ITOJIY4/JI IPAaBHIBHOTO OTBETA B 3aJ1a4e

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

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

VYceTHBII onpoc
Ixana oueHKN YPOBHA 3HAHU, YMEHHH M HABBIKOB IPH YCTHOM OTBeETe

one
HKa

Kputepun ouennBanus

IToka3zaTeju onleHUBaHUS

- MTOJTHO PacKphBITO
CoJiep)KaHUE MaTepuaa;
- MaTepua M3JI0KEH

rpaMOTHO, B OHpeHGHGHHOﬁ JIOTUYECKOM
IIOCICI0OBATCIBHOCTH,

- OO0yuarormuiicst
MOKa3bIBACT BCECTOPOHHHE u
ryOOKHe 3HAHUS TPOTPAMMHOTO
Marepuana,

- 3HAaHHE OCHOBHOW W

- MIPOJIEMOHCTPUPOBAHO JIOTIOJTHUTEIBHOM JINTEPATYPBI;
CHCTEMHOE u riry6okoe 3HaHHE - IIOCIIEIOBATENBHO U
MIPOrpaMMHOT0 MaTepHaa; YEeTKO OTBEYAeT Ha BOIPOCH! Omiera

- TOYHO UCIIOJIL3YETCS | ¥ JIOTIOJHUTENILHBIE BOIPOCHI,
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«5»

TEPMHUHOJIOTHS;
IMOKa3aHO
WJUTFOCTPUPOBATH TEOPETHUCCKHUE
MOJIOKEHUS KOHKPETHBIMU  IIPUMEpPaMH,
MIPUMEHATh UX B HOBOH CUTYallUH,
MPOJICMOHCTPUPOBAHO

paHee M3Yy4YEHHBIX
COMYTCTBYIOIIHUX BOITPOCOB,
chOPMUPOBAHHOCTH U YCTOWYUBOCTH
KOMIIETCHIIMH, YMEHUI 1 HABBIKOB;
OTBET MpO3ByYasl
CaMOCTOSTEIIBHO, HaBOJISAIINX
BOIIPOCOB;

yMEHHE

YCBOEHHUE

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

YBEPEHHO
OpUEHTHpPYETCS B  MPOOIEMHBIX
CUTYaIUsX;
- JEMOHCTPHUPYET
CIOCOOHOCTh MIPUMEHSTh
TEOPETUYECKHE 3HAHMSI JUIsS aHaIn3a
MMPAKTUYCCKUX CHTyaHHﬁ, aciarb
IPaBUIbHBIE BBIBOJBI, MPOSBISET
TBOPYECKHUE CIocoOHOCTH B
MOHUMAaHUH, U3JI0KEHUU u
HNCITOJIB30BaHUN mporpaMMHOro
MaTepuana;
— MOJITBEPKIACT
IIOJIJHO€ OCBOCHHE KOMIICTCHIIHIA,
IPeyCMOTPEHHBIX TPOrPaMMOii

«“»

— JOMyIIEHbl OJHA — JIBE
HETOYHOCTHU npu OCBEILIEHUHU
BTOPOCTETICHHBIX  BOIPOCOB,  KOTOPHIC
WCIIPABIISIOTCS 10 3aMEYaHUIO

— BOIIPOCHI M3J1araroTcs — oOyuatroruiics
CUCTEMATU3UPOBAHO U MOCIEOBATENBHO; MOKAa3bIBAET MOJHOE 3HAHUE

— MPOJIEMOHCTPUPOBAHO — IPOrpaMMHOTO
yMEHHE aHaJIU3UpOBaTh MaTepHasl, OJHAKO | MaTepHasia, OCHOBHOU U
HE BCE BBIBOJIbI HOCST apryMEHTUPOBAHHBIN - JOTIOTHUTETHLHOM

U JJOKA3aTeJIbHBIN XapaKkTep;
MIPOJIEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOM JIUTEPATYPHI.

OTBET  YIOBJIETBOpSIET B
OCHOBHOM TpeOOBAaHUSM Ha OLIEHKY «5», HO
IIPY TOM MUMEET OJIMH U3 HENOCTATKOB:

a) B M3JIO)KCHHUU JIOMYLICHBI
HeOoypIme TpoOebl, HE HWCKA3WUBIIHE
COJIEp’KaHUE OTBETA;

JUTEPaTYpBI;
- JIa€T TIOJHBIE OTBETHI
Ha TEOpPETUYECKHE BOIPOCHI Oumiera
U JIONIOJHUTEIBHBIE  BOINPOCHI,
JIOTIyCKasi HEKOTOPbIE HETOYHOCTH;
IPAaBUJIbHO
MIPUMEHSIET TEOPETUUECKHE
MIOJIOKEHUS K OIIEHKE MPaKTHYECKUX

CUTYaLNl;

- 0) JomyIIeHbl OJWH — JBa - JIEMOHCTPHPYET
HeJodeTa TMPH  OCBEIICHHH OCHOBHOTO | XOPOIIHI YPOBEHD OCBOEHUS
COJICp)KaHUsI OTBETa, HCIPABJICHHBIC [0 | MaTepuaa " B 1[EJIOM
3aMeYaHuIO TPENoIaBaTesis; MOITBEPKTAET OCBOCHHE

- B) JONyNIEHBl OMMOKAa WM | KOMIETEHIUH, MpelyCMOTPEHHBIX
Oosee JBYX HEIOYETOB IPHU OCBEIICHUH | IPOrpaMMOi
BTOPOCTCTICHHBIX BOITPOCOB, KOTOPEIC
JIETKO  WCHPABJSIFOTCS 10 3aMEYaHHUI0
pero 1aBaTess

— HEIOJIHO WM — 00yJaroImuics
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KaTeropud IO  paccMaTpUBAEMOMY W
JIOTIOJIHUTEIBHBIM BOIIPOCAM;

- UMENNCh 3aTpyJHEHUs WIn
JOMYyIICHbl  OMMOKKM B  ONpEACICHUU
MIOHATUM, HCIOJB30BAaHUU TEPMUHOJIOTHUH,
«3» | ycnpasieHHbIe nociie HECKOJIbKHX
HaBOJSILUX BOIIPOCOB;

- IIPM  HENOJIHOM  3HAHUU
TEOPETUYECKOr0  MaTepuana  BbIABIICHA
HEJ0CTaTOYHAas c(OpPMHPOBAHHOCTh
KOMIIETCHIIMM, yMEHMM U  HAaBBIKOB,
CTYIEHT HE MOXET IPUMEHUTb TEOPHUIO B
HOBOW CHUTYallNH;

- MIPOJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM JINTEPATyphI

TYPVISMA N CEPBVUCA» Aucm 39 uz 102
HEMOCIeA0BATEIbHO PACKPBITO | MOKA3bIBACT 3HAHUE OCHOBHOI'O
COJIepKaHuEe Marepuaia, HO I10Ka3aHO — MaTepuana B o0beMme,
ob1ee IIOHUMAaHUe BOIIpoca A | HEOOXOOUMOM  JJIA npencmﬂmeﬁ
IIPOJIEMOHCTPUPOBAHbI YMEHHUS, | Tpo(heCCUOHAIBHON JIESTENbHOCTH;
JIOCTATOYHbIE I JAJIBHEHMILIETO YCBOCHUS — pu OTBETE Ha
MaTepHana; BOIIPOCHI Ounera u

- YCBOCHBI OCHOBHBIC | 1OIMOJHUTEIbHBIE BOIIPOCHI HE

JOTyCKaeT TpyObIX OIIMOOK, HO
WCIIBITHIBACT 3aTpyIHEHUS B
MOCTIEI0BATEIbHOCTH ux
W3II0KEHUS;

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

- MIOJITBEPIKIACT
OCBOEHHE KOMIIETEHITHH,
PEyCMOTPEHHBIX MPOrpaMMOi Ha
MUHUMAIIBHO IOyCTUMOM YPOBHE

— HE  PacKpbITO  OCHOBHOE
coJiep;kaHue y4eOHOTro MaTepuana;

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

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

- HE c(OpMHPOBAHBI
KOMIICTEHIIIH, YMEHHS 1 HaBBIKH.

- oOyyaromuicss umeet
CYLIECTBEHHbIE MPOOENbl B 3HAHUAX
OCHOBHOI'0 y4yeOHOro marepuaia 1o
JVCIIATUTHHE;

- HE crioco0eH
apryMeHTHPOBAHO u
MOCNIEAOBATENbHO €ro  M3Jararhb,
JIONyCKaeT TrpyOble OMMUOKM B
OTBETaX, HEMPABUIBHO OTBEYAET Ha

3aJlaBacMbIe BOIIPOCHI 158007
3aTPYIHSIETCS C OTBETOM;

- HEC MMOATBCPKAACT
OCBOCHHE KOMIIETEHITUH,

IIPEAYCMOTPEHHBIX ITPOrpamMMoit

Pemenue 3agau
Illkana oOmEHKH YPOBHSI 3HAHMiH, YMeHHMii W
(cUTyallMOHHBIX 32/124)

HAaBbIKOB IpU PEIICHUH KelicoB

Ipenen 30 mMuH.
NJUTETbHOCTH
KOHTPOJIs

Kpurepun — ObUIO CHOPMYIUPOBAHO W TPOAHANMUZUPOBAHO OOIBIIHHCTBO
OLlEHKH mpo0JieM, 3AT0KEHHBIX B Kelice (3amaye);

npu pabote ¢ nHdopmanuei;

— ObLIH MMPOACMOHCTPHUPOBAHBI aICKBATHBIC AHAJIUTUYCCKUC MCETOIbI

— OBUIM MCIIOJIL30BaHbI JOITIOJITHUTCIIBPHBIE HWCTOYHHKU I/IH(i)OpMaHI/II/I
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IUISL peIeHus Keca(3amaumn);

— OBUTH BBITIOTHEHBI BCe HEOOXOAMMBIE PacueThl;

— TOATOTOBJICHHBIE B  XOJAC pelUICHHS Keiica
COOTBETCTBYIOT TPEOOBAHUSAM K HUM I10 CMBICITY U COJICPIKAHHIO;

— BBIBOJBI 00OCHOBAHBI, apTYMEHTHI BECOMBI;

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

AOKYMCHTBI

IToka3aTenn
OLIEHKH

Max 10 oayuioB

«5», ecoim (9 —

10) 6anoB

IIOJTHBIH,
HCTOYHHKOB

00OCHOBAHHEI OTBET C MIPUMCHCHUCM HCO6XOI[I/IMI)IX

8) 6amnoB

«4», ecam (7 —

HETIOJIHBIM OTBET B 3aBUCHMOCTH OT ITPABUIILHOCTH U MOJHOTHI OTBETA:
- HC 6I)IJII/I BBIIIOJIHCHBI BCE HCO6XOI[I/IMI)IC PacyCThI;
- He OBUIO CHOPMYJIMPOBAHO M TPOAHATH3UPOBAHO OOJBITUHCTBO

Mpo0IIeM, 3I0KEHHBIX B Keiice;

6) 6as10B

«3», ecam (5 —

HCIIOJHBIN OTBET B 3aBUCUMOCTH OT IMPaBUJIBHOCTU U IOJIHOTEHI OTBETA!

- He OBUIM TPOJEMOHCTPHPOBAHEI
METOJIBI TIpH paboTe ¢ nHpopMarmei;

AZICKBATHBIC AHAJITUTHYCCKHC

- He OwpUIH MOATOTOBJICHHBIC B XOJC PCIICHUSA Kelica OOKYMCHTEI,

KOTOPBIC COOTBETCTBYIOT TpC6OBaHI/ISIM K HHUM I10 CMBICJTY U COACPKAHHNIO,

- He ObLIU CICJIaHbI COOCTBEHHBIE BbIBOABI, KOTOPBLIE OTJINYAIOT

JIAHHOE pElIEHUE KeHca OT JPYIUX 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.

% . Paznmen muctyIoInHEL
T B o0ecIIeunBaromii B TpebGoBaHUS K BEITIOTHEHUIO
25 U1 ¥ cofepikaHue KOHTPOIHHOTO
o 2 (hopmupoBanue sanaHms KOHTPOJBHOTO 33/IaHUSI U CPOKaM
S 8 | KomIereHUuH (Mim ee clauun
< 4acTy)
1. Teoperuxko- Pabora onteruBaercs no 10-u GanbHOM
5 METOI0IOTUICCKUE TpeHuHr onpe/e/icHus Harpy30K Ha CHUCTEME B 3aBHCUMOCTH OT ITOJTHOTHI U
OCHOBBI pecypcesl TOYHOCTH PEUICHHUS TPEHUHTOBOTO
pecypcocOepexeHus 3aJlaHus
1. Teoperuko- Pabota onernBaercs mo 10-u 6anbHOM
7 METO0IOTUIECKHE IIpakTudeckas 3a7a4a 1o OICHKE CHCTEME B 3aBHCUMOCTH OT ITOJTHOTBI
OCHOBBI PECYPCOB U MEp PeCypcocOepeKeHHs TOYHOCTH PEUICHHUS WHAUBUIYATbHON
pecypcocOepekeHust 3a1a4
2. HopmatusHO-
MPaBOBBIC OCHOBEI
pecypcocOepekeHus
3. PecypcocOepexenune N Pabora oneruBaetcs o 10-u 6ampHON
MPUPOIHBIX PECYPCOB Keiicat o onmumusaim CHCTEME B 3aBHCUMOCTH OT ITOJTHOTHI U
11 3(h(HEKTUBHOCTH U 3KOJIOTHIHOCTH

4. PecypcocbepexeHne
00IIECTBEHHBIX
pecypcoB

5. Pecypcocbepexxenue
IIPOCTPAHCTBEHHBIX

pecypcocOepekeHus

TOYHOCTHU PCLICHUA I/IHHHBH,HyaJILHOﬁ
3ama4d
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pecypcos
6. DHeprocoepexeHne
B IpOeCCHOHATBHOM
" OBITOBOM
JEATEIBHOCTH.
MeTtoabr
JHEProcOepeIKeHHS U PesynbTartsl ouenuBatores mo 10-u
Konnoksuym no teme .
9HeprodpGeKTUBHOCTH 0aJbHOM cHCTEME B 3aBUCHMOCTH OT
15 o 9HEeprocoOepexeHUe 1
B TYPUCTCKOU MOJTHOTBI M TOYHOCTH PEIICHHS
9HEPro3PpPeKTUBHOCTH N
WH]TyCTPUH WHIBHIYaIbHOH 33124
7.
Pecypcocbeperatomiee
MPOEKTHPOBAHME B
TypHu3Me. YTIpaBJieHue
pecypcocOepesKeHueEM
Pabora onenuBaetcs no 25 GajabpHON
KomOuHnpoBaHHast KOHTPOJIbHAS: 2 CUCTEME B 3aBUCUMOCTH OT
17 Bce Gioku MHCBMEHHBIX BOIIpOCca U perieHue | IIPaBUWIBHOCTH, IIOJIHOTHI U TOYHOCTH
CUTYaIlMOHHOW OLICHOYHOH 3aJauH. OTBETOB.

TecTOBBIE 3a1JaHUSA

Heo0xoaumo BbIOpPaTh BCe NPaBUJIbHbIC OTBETHI:

Bonpoc Ne 1
C kakoro MOMeHTa Ha TeppuTOpuH Poccru MokeT ObITh BBE/ICH 3alpeT 000pOTa JIaMIl
HaKaJIMBaHUSI MOIITHOCTHIO
75 BT u BbIlIE?
a) C 1 suBaps 2011 roga

b) C 1 suBaps 2012 roga
c) C 1 suBaps 2013 roga
d) C 1 suBaps 2014 rona
Bonpoc Ne 2
DKBHUBaJEHT JaMIIbl HakaauBaHus 75 BT - 5To KoMIIakTHAs JIOMUHHUCLIEHTHAS JIaMIIA...
a) 7Bt
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 momxeH npeainoxuTh sKuiibllaM MHOTOKBAPTUPHBIX JOMOB NIEPEYEHb MEPOIIPUITHI TTO

SHEpProcOepeKeHNI0?
a) U PecypcocHabkarolme opranu3aiuu, Y yrpasisioine KOMIaHu!
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b) TOJIBKO Pecypcocnabxkaromne opraHu3aiun

¢) TOJIBKO Ynpassitolie KOMIaHHH

d) JKusblbl JOSDKHBI CAMH MPEIOKUTH MTEpeUeHb MepOnpusaTHii PecypcocHadxaronmm

OpraHM3aIMsIM U Y IPABJISIOIIAM KOMIIaHUSIM

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

a) C 2IeKTPOHHO-ITy4eBO TPyOKOH

b) C xuakokpHUCTAINYECKUM TUCTIICEM

¢) C maasMeHHBIM 3KPaHOM

d) Bce Tpu THNA IPAKTUIECKH IKBHBATICHTHBI 110 MOIITHOCTH

Bomnpoc Ne 6
3amenuB gamny 100 BT Ha KOMIIaKTHYIO JTIFOMUHHUCLIEHTHYIO 25 BT, Ipu BKIIIOYEHUH 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 KOMIIBIOTEpHOM M OPTTEXHUKE JIOJKHBI HAYaTh MyOJIMKOBATh KJIacc

sHeprodddexTuBHOCTH?
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 HETIPO3PAYHOMN KPBIIIKOM

Bonpoc Ne 9
Korna Ha ObITOBOM TeXHUKE (KpOME KOMITbIOTEPHOI U OPI'TEXHUKH), B COOTBETCTBUU C 3aKOHOM
"O06 sHeprocOepexeHun", TOJMKHBI Ha4aTh MyOIMKOBaTh Ki1acc s3HeproddGekTuBHOCTH?

a) C 1 suBaps 2010 roga

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

Bonpoc Ne 10
J1st yMeHBIIEHUS TIOTPEOICHHS AIEKTPOIHEPTUN TEIICBH30POM HII MOHUTOPOM. ..
a) HyXHO yCTaHOBUTB €ro Tak, YTOOBI CBET Iaj1al Ha SKpaH

b) HyXHO yCTaHOBUTB peryJIMpOBKY SPKOCTH Ha MAKCHMYM
C) HyXHO yCTaHOBUTbH €0 B TEMHBI YroJl, 4TOOBI CBET HE Majiall Ha 3KpaH
d) HyXHO NOCTaBUTB €ro B TEIIOE MECTO, OIKe K OaTtapee OTOIUICHHS

© PI'YTHUC



YYPEXXIEHME BBICIITETO OBPA30OBAHIA

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBVICA» Aucm 43 us 102

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

Bonpoc Ne 12
TexHuka B pexxume oxxujianus (¢ "KpacHbIM ria3kom")...
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¢pekTHBHO pacxoayeT 3IeKTPOIHEPTHIO YTIOT, KOTOPBIH...
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

Bonpoc Ne 15
3apsiiHble yCTPOHCTBA HOYTOYKOB U COTOBBIX TE€JIE()OHOB...
a) HyXHO OCTaBIIATE B PO3ETKE, JAaXKe eCli Teiae(OH WiId HOYTOYK He 3apshKaeTcs

b) HyxHO BRIHUMATH U3 PO3ETKH, KaK TOJIBKO 3apsAniId TeJae(OH Wi HOYTOYK
C) Henb3s BKIIFOYATh NAPAIENBHO 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 Bombprax

Bonpoc Ne 17
120 Barr - 370...
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a) 12 xmoBaTT-4acoB
b) 0,12 kunosart

¢) 1,2 xunoBarr

d) 1200 kumoBaTT-4aCcOB

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

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

a) Kpacubim

b) Morommmes

¢) CsermsiM

d) 3enensiM

Bomnpoc Ne 20
Ecnu mpu6op norpedisier 50 Bt u paboTaer 3 waca kaxxaslii 1eHb, TO 3a Mecsl (30 nHeil) o
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

¢ pexkTuBHOCTH"
a) Ne 211 ot 12 urons 2008 roma

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

Bomnpoc Ne 22
Hcnonb30BaHue HACTOIBHBIX JIaMIl, Opa U TOPIIEPOB, C TOUKH 3PEHHSI SHEProCcOEPEIKEHUS. ..
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 1eTbI0 SKOHOMUU JJIEKTPOIHEPTHH, SIEKTPOUAHUK 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 BEHTUISITOPOM 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. MO3BOJIACT OBICTPO PACTIPEACTUTH TEIIBIA BO3MYX MO0 KOMHATE U
CHHM3HTH BpeMsi paboThI (M MOTPEOIIEMYIO DHEPTHIO)

€) OpnuHakoBO 3(G(HEKTUBEH, T.K. SIEKTPOIHEPTHsI HA IPUBOJI BEHTHIISTOPA TOXKE MPEBPAIACTCS B
TEIIO

d) HesddexTueH, T.K. BbIIYBACT TEIUIbINA BO3IYX U3 KBAPTHPHI

Bomnpoc Ne 25
Korna BkitoueH KOHAULIMOHED, C LIEeJIbI0 MUHUMHU3ALUU TOTPEOICHUS IIEKTPOIHEPTHUH. ..
a) HyxHo 3aKpbIBaTh OKHA U IBEPU

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

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

Bonpoc Ne 27
Y1oObl HACTPOUTH HA KOMITBIOTEPE PEKUM IHEProcOEPEIKEHUS, HYKHO...
a) [Ilepeiitu B [lanenp YrpasieHus, 3Ha40K "deKTponuTanue”

b) CHATb KpBILIKY, OTPEryIHPOBATH HACTPONKN CUCTEMHO TLIATHI
C) CHSATPH KpPBILIKY, OTPETYJIMPOBATh HACTPOMKHU OJIOKA MUTaHUS
d) Ilepeiitu B MEHIO, BRIOpATh HACTPONKY PEKUMa SHEProcOepexkeHus: 0QUCHBIX IPOrpaMM

Bomnpoc Ne 28
Bri6upast Mex 1y ra3oBoi (Mpu HATUYUH [EHTPATU30BAHHOTO ra30CHA0XKEHMS) U
AIIEKTPUYECKON TUIUTOM. .

a) HeoOxomumo BEIOHpATh JIEKTPOILIUTY - OHA IKOHOMHEE

b) Heobxoanmo BEIOHpATH Ta30BYIO IUINTY - Ta3 00OMIETCS JEIIEBIIE

€) Heo0xoaumo BEIOMpPATH Ta30BYI0, €CIIM HET CYETYMKA HA r'a3, HHAYE - JIEKTPUUCCKYIO

d) Heo0x0auMo BBIOUPATH IMEKTPUUECCKYIO, €CITU €CTh CUCTUHK HA DIICKTPOIHEPTHIO, HHAYE -
ra3oByI0
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Koutrou k Tectam:
No Ne mpaBUIBHOTO OTBETA
Ne Ne npaBUIILHOTO Ne Ne npaBusIbHOTO TECTOBOTO 3aJaHUs
TECTOBOI'O 3aJJaHHs OoTBETa TECTOBOIO 3aJ[aHUs OTBeTa

Bonpoc Ne 29
Kak 0003HauatoTcs ki1accsl 3HeprodhekTuBHOCTH?
a) Uudpamu L, I1, III u 1.1. - ot Gosee 3¢ dekTuBHOrO K MeHee dPpHeKTHBHOMY

b) Byksamu A, B, C u 1.1. - or 6ostee a3 hekTuBHOrO K MeHee 3 PEeKTHBHOMY
C) 3makamu ++, +, -, -- ¥ T.11. - OT 6oiee 3 HeKTHBHOTO K MeHee 3 hekTHBHOMY
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) Byzer pactu npuMepHO Ha BETHMYHHY HWHQISAIMN
d) Byner pacTu omnepexarouuMu HHOIIAIUIO TEMITAMK
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a) a) a)
b) b) x b)
1 5 » 1 S 21 0 X
d) d) d)
a) a) a)
b) X b) b)
2 c) 12 c) X 22 c) x
d) d) d)
a) a) a)
b) b) b)
3 c) x 13 c) 2 c) x
d) d) x d)
a) X a) a)
b) b) b) x
4 o 14 9 24 0
d) d) x d)
a) a) a) x
b) . b) x b)
° c) 1 c) 2 ©)
d) d) d)
a) a) a) x
b) b) X b)
6 5 16 0 26 0
d) X d) d)
a) a) a) x
b) b) x b)
7 o 17 B 27 0
d) x d) d)
z; : :
b x
8 5 18 o ” 28 )
d) x d) d)
z; : !
X b) X
9 5 19 ) v 29 0
d) d) d)
a) a) a)
b) b) x b)
10 5 - 20 o 30 0
d) d) d) x

ANl o

No ko

10.
11.

KoHTpoJsibHBIE BONIPOCHI K MPOMEKYTOYHOM aTTEeCTALMHU

OcHOBHBIE OHATHUS IO SHEPTOCOEPEIKEHUIO

TpanuioHHas PHEPreTHKA U €€ XapaKTepUCTHKA

Herpagunuonnas s>HepreTuka M €€ XapakTepucTuka. [[pyrue BuIbpl HETpaJaWIIMOHHOU
JHEPIreTUKHU

Herpagunmonnas sHepreTuka U CTpOUTENIBCTBO

IlepcniekTUBBI pa3BUTHSA MUPOBOU DHEPTETHUKHU.

MupoBO#i OTBIT SHEPTOCOEPEIKECHHUS.

OmnpitT sHEprocOeperarornieit monmutuku B CIIA, SAnonun, Jlanuu.

[TonsiTne “sHeprus’”, BUABI SHEPrUHM. 3aKOH COXpaHEHUs dHepruu. OnpeaeseHue
sHepruu. Mcrounuku sHepruu. Buabl snepruu (¢ mpuMepamn).

Buner TomnmBa. VYcnoBHoe TomnuBo. Kiaccudukamus BHIOB TOIUIMBA IO HX
arperaTHOMy COCTOsIHUIO. IIpuMepsl pa3Iu4yHbIX BUJOB TOILIMUBA.

[lepBuunsble 3HEpreTRUecKue pecypcsl. Onpenenenue, IpuMepBhl.

Bropuunsle sHEpreTnueckue pecypcesl. OnpeneneHue, mpuMepsl.

CoBpemeHHast 3Hepretuka. OHepretuka Poccum. Yrto Takoe »HepreTuka’ YpOBHH
notpebnenus suepruu B Poccun. [IpoGiembl coBpeMeHHON SHEPTETHKHU.
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12. TpagunnonHast sHepreTrka. Buasl TpamuimoHHOW »HepreTuku (¢ mpumepamu). ADC,
TOC, I'DC. Hammume OC B Poccum, 00ecne4eHHOCTh SHEprueil COOCTBEHHBIMU
TPaJULIMOHHBIMH HCTOYHUKAMHU.

13. HerpanuimonHasi sHepreTuka. Buibl HETpajWIIMOHHOW SHEPreTHKH (C MpUMEpaMHu).
ObecneuenHocTh Poccuu sHeprueit cOOCTBEHHBIMU HETPAIULIMOHHBIMU HCTOYHUKAMHU.

14. Pactipenenenue snepruu. Dnexkrpocetu (JIDII) u TernoceTu, UX BUABL.

15. Tlorpeb6ienne sueprun. [loTpeduTenn IEKTPOIHEPTHUH M TETUIOIHEPTUH.

16. ®opmbr yuéra pacxoma sHepruu. OcHoBHbIE (hopMmbl yuéra 3HEepruu (C HOMOIIBIO
KHWIIoB, pacy€THbI METO/I, ONBITHO-PACYETHBIN c110c00). [Ipumepsl.

17. Hané&xHoCTh B SHEPreTHKE U KayecTBO AHepruu. IloHsTHE HanEXHOCTU B SHEPreTHUKE.
KauecTBo aeKkTpuuecKoi 1 TEIIOBOM SHEPTHUU.

18. Hopmel pacxoma suepruu. Ilepeumciuth cymecTtBytonpe B Poccun HOpMBI pacxona
SHEepruu (BoJoCcHaOXKEeHHE, dJEKTPpUIECcKas SHEPIus U T.11.).

19. OcuHoBHbIe HampaBiieHUs dHeprocoepekenus (Ha mpousBoacTse, B XKKX, B AIIK).

20. DxoHOMHUS 3HEpruM B ObITYy. DHeprocoepexeHre B OTONUTENbHBIN nepuoa. OCHOBHbIE
PEKOMEHIALINHU 110 SKOHOMMHU Pa3INYHbIX BUJOB SHEPTUU B OBITY.

21. DxoHOMHUKaA U 3HeprocoepexeHue. CBsi3b SKOHOMUKU C 3HeprocOepexeHueM. LleHsl u
tapubl Ha OSHepreTHyeckue yciayrd. Dopmbl (UHAHCUPOBAHHS IPOEKTOB IO
9HEProcOepeKEHUIO.

22. DHEpPreTHYeCKUii  MEHEIKMEHT.  DHEPreTHYeCKHUd  ayauT. PacKkpeITh  MOHATHA
MEHEDKMEHT U ayJIUT, UX LeJIU U 3a]1a4i, CTaJuU (3Talbl) IPOBEICHHUS.

23. OnbIT 3HeprocOepexenus 3a pyOexxom. Ha mpumepe HECKOJIBKHX CTpaH MOKa3aTh
CYLIECTBYIOIIME 3apyOeKHbIE TEXHOJIOTMHM U CHOCOOBI SKOHOMHUHM SHEpPIUuu Win eé
[IOJIyYEHUs AJIbTEPHATUBHBIMU METOJaMHU.

24. TlepcrieKTUBBI pa3BUTUSI MUPOBOW SHEPreTUKU. YKa3aTh OCHOBHbIE MUPOBBIE T€HACHIIUH
B DHEPIreTHKE, IPUOPUTETHI OJHUX BUJIOB SHEPTUU HAJ JPYTUMHU.

25. Dxonorusd u sHepreTuka. Ilpeamer u 3anaun sxonoruu. CBsi3b 9KOJIOTUU C SHEPTETUKOM.

26. HopmatuBHO-3akOHOMaTeIbHAS 0a3a sHeprocoOepexeHus B bemapycu. 'ocymapcTBeHHOE
ynpaBieHue B sHeprocOepexenun. Koucturyuus benapycu, 3akon Pb 706
sHeprocoepexennn” u uHble HIIA, perynupyromue npou3BOACTBO, paclpeaeieHue 1
noTpeOeHne SHEePruH.

27. OcHOBHBIC TTOKa3aTeau 3PPEKTUBHOCTH MCIOJB30BAHUS YHEPTUU M dHEProcOepeKeHU.
CranpapTusanus 3HepronoTpedaeHus — 6a3za 3HeprocoepeKeHus

28. DHeproOaJlaHC U €TO BHIBI.

29. DKosoruyeckue mpoodaeMbl SJHEPreTUKH. B3auMOCBS3b 3KOJIOTMH U 3HEProcOepeKeHusI.

30. MupoBoii sHepreTHUeCcKuil Oananc (IHEprodaaHChl Pa3IMYHBIX CTpaH). TeHIEHINH €To
W3MEHEHUS.

31. DuepreTuueckuii 6anmanc Poccun (ee OTIETBHBIX PETHOHOB).

32. 3aKOHOIaTENHCTBO B 00JaCTH YHEPTOCOEPEIKEHUS B 3aPYOEIKHBIX CTPaHAX.

33. Tapudbl Ha OTHENBHBIC BUIBI SHEPTETHUECKUX PECYpPCOB, TMHAMHKA U TEPCIIEKTUBHI UX
U3MEHEeHHUS (/17151 TPOMBILUIEHHBIX MPEeaNpUsATHA, 17151 00bekToB KKX).

34. [IpruuHBl YHEPTETHYECKUX KPU3HUCOB B OTHAENBHBIX perrnoHax Poccuu, myTtd pemieHus
npooeM.

35. BrustHue 1OoOBIYH SHEPTETUIECKUX PECYPCOB HA DKOJIOTHIECKYIO CUTYAIUIO B CTPAHE.

36. MeponpusTHs 1O OrpaHUYEHHUIO MOTPEOJIEHUIO BOJbI MPOMBIIUICHHBIMH U OBITOBBIMHU
notrpedurensimMu. Vx cBs3b ¢ 3HEprocOepereHUEM.

37. Pe3epBbl 9HEProcOEpPEKEHUSI U HHEProcOEperamomue MEpOoNpHsITHS B  Pa3IHYHBIX
OTpacJIIX IPOMBIIIIEHHOCTH.

38. [IprMeHeHre HOBBIX YHEProcOeperaroIuX TEXHOJIOTUI B IPOMBIIIUIEHHOCTH.
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39. IlpuMeHeHue HOBBIX SHEProcOEperaronuX TEXHOJOTUH B IKHIUIIHO-KOMMYHaJIbHOM
XO3MCTBE.

40. IlpakTuka MCHOJIL30BAHUS HETPATUIMOHHBIX M BO30OHOBIIEMBIX 3SHEPreTUYECKUX
PECYPCOB U1l SHEPrOCOEPEIKEHNUS.

41. Knotckuit mpoTOKOJI 00 OrpaHMYCHUH BRIOPOCOB B OKPYKAIOIIYIO 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 SHEPTUHU B TEIJIOBBIX CETSIX.

46. DHeprocOepekeHre B CHCTEMax OCBEIICHUS 3aHHA.

47. IlepcrieKTUBBI MPUMEHEHUS TEILIOBBIX HACOCOB B dHepreTuke Poccuu.

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

49. Hanbosiee 3HEProeMKHE TEXHOJOTUYECKUE IPOLECChl B IMPOMBIIUICHHOCTH M MYyTH
YMEHBIIICHUS 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 HCTOYHUKHY HEPTUH U X BIMSIHUE HA OKPYXKAIOIIYIO CPEIy.

54. YcrpoiicTBa preMa U yTUIN3alUU COTHEUHON SHEPTUH.

55. BerposHepreTuieckue yCTaHOBKU MPUHIUIT ACHCTBUSA UX KIACCU(UKAIHS.

56. buomacca kak BO30OHOBJIIEMbIl HCTOYHUK SHEPTHUU.

57. IIpou3BOACTBO S3HEPTUU TPAJAULIMOHHBIMU METOJAMH.

58. AKTUBHBIE U TACCUBHBIE METO/IbI SHEPTrOCOEPEIKEHU S

59. Ipsimast 1 KOCBEHHAst SKOHOMUS SHEPTHH.

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

IIpakTuyeckoe 3ansaTue 1.

Buj npakTrueckoro 3aHATHs: CeMUHAp-AUCIYT/IaHEeNb

Tema u conepkanue 3anatusa: PecypcocOepexenue: 3(p(PEeKTUBHOCTh, 3KOJOTUYHOCTh
WIN palMoHanbHOCTh? HalnoHambHble MOJIEH pecypcocOepexeHusl.

HCHB 3aHATUABBIABIICHUC CYTHU HOHSITI/II\/’I, HUX TPUOPUTCTHOCTH HW COOTHOIICHUS.
BeisiBieHre ¢yt 1 0COOEHHOCTEN HAllMOHATIBHBIX MOJIENIEN pecypcocOepeKeHHMsL.

HpaKTI/I‘-ICCKI/Ie 3HAaHUA, YMCHHA U HaBBIKH: YCBOCHHUC 0a30BEIX HOH?[TPII7[, OIIBIT
JUCKYCCHI U MCCIeI0BaHMsl, PabOThI C TUTEPATYPHBIMU UCTOYHUKAMHU.

IIpakTH4eckoe 3ansaTHE 2.

BI/II[ MPAKTUYCCKOI'0 3aHATUA: TPCHUHT

Tema u coxepxkanve 3aHsTus: JlonmycTumble, pa3pelieHHbIE, ONTHUMAJbHBIE U
palroHaIbHbIE HArPY3KU U BO3AEUCTBUS (HOPMBI U IIPEJIENBI) B pECYpCOCOEpeKEeHUH.

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

[IpakTuueckue 3HAHUSA, YMEHUS M HaBBIKU: YCBOEGHHWE YMEHUH OINpEeTIeHUs HOPM U
IIPEJIEIOB HArPy30K B PECYpCONOIb30BaHUU.

IIpakTHyeckoe 3ansitue 3.

Bun npakTiueckoro 3aHATHS: pelIeHUe 3a/1a4

Tema u conepxanue 3ausaTHs: OIEHKA MOTEHIMATIA PECYPCOB TEPPUTOPHUiL, OOBEKTOB H
CyOBEKTOB.
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Ilenp 3aHATHA: OCBOEHME METOJIUK KOJMYECTBEHHOM, KAuyeCTBEHHOW M CMEIIaHHOW
OLICHKH

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

IIpakTH4eckoe 3ansTHE 4.

Bun npaktrueckoro 3aHsATUs: pa3paboTKa OMOPHOUN CXEMBI.

Tema u conepxanue 3anatusa: HopMaTuBHO-IIpaBOBbIE OCHOBBI peCypcoCOepeKeHUs.

Llenb 3aHATHA: COCTAaBUTH OMOPHYIO CXEeMy IO 0a30BbIM JOKYMEHTaM HOPMATHBHO-
IIPaBOBOTO 00ECTIEYCHHS PECypCoCcOepeKeHNSI.

[IpakTyeckue 3HAHMS, yYMEHHMs M HaBbIKUA: (HOpPMHUpPOBAHUE YMEHUH 0000IIECHUS
HOPMAaTHUBHO-TIPABOBOW MH(POPMALIUU

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: ONTUMU3ALIMS UCIIONb3YEMBIX PECYPCOB,
no00PKH CyOCTUTYTOB, U3y4EHUE U MOJICIUPOBAHUE SKOCUCTEM U T.II.

[lpakTnyeckne 3HaHWSA, YMEHUS W HaBBIKM: (OPMHUPOBaHHME 3HAHUW W YMEHHU
palMOHAIBHOIO IIPUPOIOJIIIb30BAHUS, KYJIbTYpPhl OTHOLIEHUS K IIPUPOJE.

IpakTnyeckoe 3ansiTue 6.

Bun npakTudeckoro 3aHsITHSA: KEUCHI.

Tema u conepkanue 3anatus: PecypcocbepexeHne oOUeCTBEHHBIX PECYPCOB.

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

[IpakTuueckue 3HaHUS, YMEHHUS U HaBBIKU: (POpMUpOBaHUE 3HAHUN U YMEHHUH B 00J1aCTH
DKOJIOTMUYECKON AKCMEepTU3bl, paboThl C JONOJHUTENBHBIMH HWCTOYHHKAMHU HWHGOpMAIUH,
CHUCTEMHOTO MBIIUICHHUS, KyJIbTYpPbl OTHOIIEHUS K OOIIECTBY U OTACIbHBIM CyOhEeKTaM.

IIpakTHyeckoe 3ansitue 7.

Bua npakTHueckoro 3aHATUSA: IPOCTPAHCTBEHHOE MOJEINPOBAHNE.

Tema u conepkanue 3anarusi: PecypcocOepexeHne NpoCTpaHCTBEHHBIX PECYPCOB.

[lenp 3aHATHA: pelIeHME 3aJaud INTAaHAOPTa U MPOCTPAHCTBEHHOTO MOJEIMPOBAHMS
00BEKTOB cepBHCa M TypusMma (Hampumep, 0a3bl OTIbIXa, TOCTUHUYHOTO KOMILJIEKCA,
TYpPUCTCKOTO LIEHTpA, KypopTa U T.I1.).

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

IIpakTHyeckoe 3ansitue 8.

Bun npakTuueckoro 3aHATHA: KOJUIOKBUYM.

Tema u coxepkanue 3aHATHSA: DHeprocOepexeHne B MpodecCHOHATBLHON W OBITOBOM
JesITeIbHOCTH. MeToibl 3HeprocoepekeHus U d3HeprodHHeKTuBHOCTH.

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

— CyurHocTh U QYHKIIMHM SHEPTUH .

— HcTtouHnku sHEprum.
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— IloTpebutenu u TpaH3UTEPHI FHEPTUU

— IlonaTue u 0cOOEHHOCTH SHEPTOCOSPEIKEHHUS.

— IIpobGnemsl 3HEprocoepeKeHus 1 -M0JIb30BAHHUS.

— «YMHBIA IOM» U DKO-IOM.

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

— VHXUHUPUHT U IPaKTUKA SHEProcOeperkeHusl.

— DHeproayaur.

[IpakTuyeckue 3HaHUS, YMEHUS U HAaBBIKK: (POPMHUPOBAHUE 3HAHUN U YMEHUH B 00JacTh
9HEProcOepeKeHMs U IHEProayaAuTa, paboThl ¢ TOMOIHUTEIbHBIMUA HCTOYHUKAMU UH(OpMAIH,
YMEHUH aHaIu3a MoJy4YeHHOH nHOpMAIHH.

IIpakTHyeckoe 3ansaTHE 9.

Bun npaktuueckoro 3aHsATHS: 3aluTa UTOTOBOTO MPOEKTA.

Tema u copepkanue 3aHsaTHs: PecypcocOeperaromiee MpoeKTUPOBaHHUE. YIIpaBiIeHUE
pecypcocoepexennem «Pa3paboTka SKCKYpCHOHHOTO MapiipyTa [0 MyHHUIUIAILHOMY pailoHy
Pecrrybnmuku Jlarectan mo pecypcocOeperaromieii TeMaTuKe»

[TpakTryeckue 3HaHUS, yMEHHsI U HaBbIKU: (POPMUPOBAHUE 3HAHUI U YMEHHI B 00J1acTH
NPUMEHEHNUST WHCTPYMEHTapUs CHCTEMHOIO IIOAXO4Aa B IIPOEKTUPOBAHWH U YIIPaBICHUU
pecypcocOepeKeHHEM.

PexomeHjanMy K BBIIOJIHEHUIO 3a/laHUS:

1. PaGora BeIITOMHSAETCS B TPYIIax U3 6-7 4eIOBEK.

2. OOyuatomuecsi BbIOMPAIOT TEeMy IPOEKT COIJIaCHO HHTEpecy K KakoMy-I1u0o
HANpaBJICHUIO  PECycocOepeXeHHs W  MYHHIUNAIUTETY, COTJIACOBBIBAIOT TEMy C
npenojaBareneM. PaboTa mociesnoBaTeIbHO BBIMOJIHAETCS IO PYKOBOJCTBOM M KOHTPOJIEM
IpernoJiaBaTeNsi B paMKax BPEMEHH CaMOCTOATEIhHOW pabOTHI, OCHOBHBIE MOMEHTHI OyIyT
Pa3bICHATHCS B XOJI€ M3YyYCHMs OTAEIbHBIX TeM BO Bpems Kypca. s pa3paboTku mapuipyrta
UCTIOJIB3YIOTCSl MHOTOYHCIICHHBIE UCTOYHUKH: INternet, cipaBoYHMKY, KaTajaory, YHIUKIIONICAHH,
MyTEBOJIUTENH, KypHaJbl, KapThl, cXeMbl U Jp. Pe3ynbraToM npakTHueckoi paboThl IOJIKEH
CTaTh MPOEKT IKCKYPCHOHHOTO MapIIpyTa 0 MyHHIMIIATEHOMY paiioHy Pecryonmuku [larectan
1o BEIOpaHHOM pecypcocOeperaroniei TeMaTHKe.

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

- LIeJIb IPOEKTa

- KOHIICTIIIUS TIPOEKTa

- aKTyaJIbHOCTh TEMAaTHUKH ITPOEKTa

- HOBH3HA MTPOEKTA

- IpaKTUYecKasi LEHHOCTh MPOEKTa

- OCHOBHBIE MPEUMYIIIECTBA MaPIIPyTa HAI JPYTUMHU

- TEXHOJIOTHUECKas KapTa MapIpyTa

- cXeMa JIOKAJIN3alliy MapIIpyTa

- KaJIbKYJISIHS CTOUMOCTH MapIipyTa

- IporpamMMa Mapuipyra

- KAPTOUKH SKCKYPCHOHHBIX 00OBEKTOB

- KOHTPOJIBHBIN TEKCT 3KCKYPCOBO/Ia

TpebGoBanust K 0POPMIIEHUIO MPAKTHUESCKOU PAOOTHI:
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1. Turyneublii guct odopmisercs mno cranaaptHod ¢opme BKP  (cMm. 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
COOTBETCTBYIOIIUX MTyHKTaM CIIMCKA JIUTEPATYphl HU(P B KBaAPATHBIX CKOOKax (Hampumep, [3]);

6. B pabotry xenatenpHO BKIOYeHUE (Qororpaduil, 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, kerns 12, 1 uHTEepBai, BhIpaBHHBAaHUE
OCHOBHOTO TEKCTa IO UIUPUHE;

9. OObeM paboThI JOKEH COCTABIATH He Oosee 20 cTpaHwmII.

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

Tunosblie INPAKTHICCKHUEC 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. M3y4uTh KOHCTPYKLHIO 3THX BHUJOM BO300HOBJISIEMBIX aJbTEPHATUBHBIX HCTOYHUKOB
DHEPIHUH.

3. Onpenenuth Haubosee CHIbHbIE U ClIa0ble CTOPOHBI 3TUX BO300HOBIISIEMBIX HMCTOYHUKOB
DHEPIUH.

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

Berporeneparop (BeTposnekTpuuecKkas YCTaHOBKa WJIM cokpauieHHo BO3Y) -
YCTPONCTBO JUIsl IpeoOpa3oBaHusl KHHETUYECKON IHEPTUU BETPOBOIO MOTOKA B MEXAHUUECKYIO
SHEPrHI0 BpallleHUss poTOpa C MOCIHEAYIOUIMM €€ MpeoOpa3oBaHUMEM B 3IEKTPHUUECKYIO
DHEPIHIO.

BerporenepaTopsl MOXHO pa3Je/UTh Ha JIBE KaTETOPUH: IPOMBIIUIEHHBIE U ObITOBbIE
(V1T YacTHOTO WCIOJIb30BaHUs). [IpOMBIIITIEHHBIE YCTAHABIMBAIOTCS TOCYJapCTBOM HIIU
KPYIHBIMH 3HEpPreTHYecKuMU Koprnopauusmu. Kak mnpaBuiio, ux 0O0bEIUHSAIOT B CETH, B
pe3ynbTaTe MOoJy4yaeTcs BETpsAHas 3JeKTpocTaHlusa. E€ oCHOBHOE OTIMYME OT TPaaullMOHHBIX

© PI'YTHUC


http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D1%8F%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F

PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 53 us 102

(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 BO3JyXa, S - oMeTaeMas IUIOIa/b.

N =

CymiecTByIOT KiacCH(PHUKAIMK BETPOTEHEPATOPOB IO KOJMWYECTBY JIOMACTEH, I10
MaTepuaiaM, U3 KOTOPhIX OHH BBIMOJHEHBI, [0 OCH BPALICHHs U 1O Iary BUHTa. PazpaboTtano
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, TapaJUICIbHON HAIIPAaBICHHUIO BETPOBOTO MOTOKA,

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

® C BepTUKAJIBHOH OCBIO BpallleHUs, IEPIICHANKYIISIPHON HAIPABICHUIO BETPOBOTO MTOTOKA.

Betporenepatopsl ¢ 2opu30HmanvHou O0cvio 6paujenus MOTYT HCIONb30BaTh Ul
npeoOpa3oBaHusl PHEPTrUM BETpa MOIBEMHYIO CHIY WA CHIIy CONPOTUBICHHUS. Y CTPOICTBA,
UCTIONB3YIONINE TOJABEMHYIO CHITY, NPEANOYTUTENbHEe, IMOCKOJIbKY OHH MOTYT pPa3BUTh B
HECKOJIBKO pa3 OOJIBIIYI0 CHIIy, YeM YCTPOHCTBA C HEMOCPEIACTBEHHBIM JACWCTBHUEM CHIIBI
comportuBnenus. Ilocinennue, kpome TOro, He MOTYT MEpeMENIaTbCsi CO CKOPOCTHIO,
OpeBbIIAIOIE CKOpPOCTh BeTpa. BceneacTBue 3TOro JomacTd, Ha KOTOpbIE JAEHCTBYET
NoJbEeMHasi cuia (BeTpokojeca), MOTYT ObITb Oojee ObICTPOXOJHBIMU (OBICTPOXOJIHOCTh -
OTHOILIEHHE OKPY)KHOM CKOPOCTH 3JIEMEHTa MOBEPXHOCTU K CKOPOCTH BETpa) U UMEThH JIydlllee
COOTHOIIIEHHE MOIIMHOCTH M MAacChl TMpPH MEHBIIEH CTOMMOCTH €IUHHIIBI YCTaHOBIICHHOMN
MOIITHOCTH.

Betporenepatopsl ¢ eepmukanbHoll ocblo 6paujeHuss UIMEIOT BaXKHBIE MPEUMYILIECTBA
nepea BETpOTreHepaTOpaMH C TOPH30HTAIBHBIM pacroyiokeHueM ocu. [lnsg Hux oTmamaer
HEOOXOJMMOCTh B YCTPOMCTBAaxX Ui OpPUEHTAIMM HA BETEpP, YIPOIIAETCS KOHCTPYKLHUS U
YMEHBIIAIOTCA THPOCKONMYECKUE HArpy3KH, BBI3bIBAIOIIME JOMOJHHUTEIbHBIC HANpsHKEHUs B
JONacTaX, CHUCTeME IMepefady M MPOYMX OJIIEMEHTAaX YCTAaHOBOK C TOPHM30HTAIBHOM 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 OOJIAAFOT OOJIBIINM
HavaJIbHBIM MOMEHTOM, OJTHAKO MEHBITUMH OBICTPOXOIHOCTHIO M MOIITHOCTBIO IO CPAaBHEHHIO C
OOBIYHBIM POTOPOM.

Ilpomvluunennas eempanas yCmanoeKa cOCMoum u3 c1e0yiouux 31emMenmos:
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Ilpobnemul Ixcnayamayuu nPoOMbIUUIEHHBIXE6EMPO2EHEPAMOPO8

[TpoMbIIIIeHHBIHBETPOTEHEPATOP CTPOUTCS Ha TMOATrOTOBIEHHOW momaake 3a 7-10
nueil. [lonmyuenue paspenieHuid peryIupyroInX OPTaHOB HAa CTPOUTENLCTBO BETPSHOM (hepMbl
MOJKET 3aHUMaTh roj u 6onee. Kpome Toro, nas 000CHOBaHUSI CTPOUTEIHCTBA BETPOYCTAHOBKHU
WJIM BETpOTapKa HeOOXOAMMO TIPOBEICHNE ITTUTENBHBIX (HE MEHEE T0J1a) UCCIIeI0BAHMI BEeTpa B
paiiloHe CTPOUTENBCTBA. IJTU MEPONPHUITHS 3HAYUTEIBHO YBEIWYMBAIOT CPOK pean3alvu
BeTpOC)HepFeTI/I‘—IeCKI/IX HpOGKTOB.

st cTpouTenhCTBA HEOOXOAMMBI JIOpOTa JI0 CTPOUTEIBHOM IUIOMIAJKH, MECTO IS
pa3MeIieHus y3JI0B MpU MOHTaXe, TsDKENas moabEMHAs TEXHHKA C BBIHOCOM CTpelnbl Oonee 50
METPOB, TaK KaK TOH0JIbl YCTAaHABIMBAIOTCS HA BBICOTE OKOJIO 50 METpOB.

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

e (OneneHeHue JomacTe © JApPyrux uacTedl reHeparopa. OOneneHeHUE CHOCOOHO
YBEJIMYUTh Maccy JionacTed U CHU3UTh 3((HEeKTUBHOCTh PabOThl BeTporeneparopa. s
JKCIUIyaTalldd B AapKTUYECKUX O00JIaCTSAX YacTH BETPOr€HEparopa JOJDKHBI ObITh
W3TOTOBJICHBI U3 CHELUAIBHBIX MOPO30CTOMKUX MaTepuaoB. JKuaKoCTH, HCIIOJIb3yeMBbIe
B T€HepaTope, He JOJKHBI 3amep3aTh. MoeT 3aMEP3HYTh 000pyI0BaHME, 3aMepsIolIee
CKOpOCTh BeTpa. B sTrom ciydae >pQeKTHBHOCTH BETpPOreHEpaTopa 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 Orkimouenue. [Ipu pe3kux kosneGaHMSIX CKOPOCTU BeTpa cpabaThIBaeT 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 HecrabunpHocTh paboThl TeHepaTopa. M3-3a TOro uto B OOJIBLIIMHCTBE MPOMBIIUIEHHBIX
BETPOreHEPUPYIOIINX YCTAHOBKAX CTOSAT aCMHXPOHHbBIE T'€HEpaTophl, cTabuiIbHas paboTa
UX 3aBUCHUT OT MOCTOSIHCTBA HanpspkeHus B JIDIL.

e Jloxapel. Iloxkap MOXET BO3HMKHYTHh H3-3a2 TPEHHUS BpPALLAIOLIUXCS YacTed BHYTPH
TOHJOJIBI, YTEYKH Macja U3 THAPaBINYECKUX cUCTeM, oOpbIBa kabenel u 1. A. IToxkaper
BETPOr€HEPATOPOB pEAKH, HO HMX TPYAHO TYUIUTh M3-32 OTJAIEHHOCTH BETPSHBIX
AJIEKTPOCTAHLIUN U OOJBIION BHICOTHI, Ha KOTOPOU MpoucxoauT noxap. Ha coBpemeHHbIX
BETPOreHepaTOpax yCTAHABIMBAIOTCS CUCTEMBI OKAPOTYILIEHNUS.

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

CoJiHeuHbIe 6aTapeu.

[Tpuniun paboTel GOTOITEMEHTOB M3 KOTOPBIX COCTOMT COJHEYHast 6aTtapes OCHOBaH Ha
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 IJEKTPHUYECTBO C MOMOIIBIO CIICIUATBEHBIX MOTYIPOBOIHUKOB, KOTOPHIE
TI03’Ke TIOTYYMIIH Ha3BaHUE (POTOIIIEMEHTEI.

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

Cmpoenue ¢pomosrnemenma
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@®OTO’/IEMEHT Ha OCHOBE IOJYIPOBOJHUKOB COCTOMT M3 [JBYX CJIO€B C pa3HOMH
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 MPOBOIUMOCTD).

Tok B n-cmos co3maercsi ABIDKEHHE JJIEKTPOHOB, KOTOPBIE «BBIOMBAIOTCSA» TIPH
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 «IBMXKEHUE» IBIPOK, XOTSA B MPOCTPAHCTBE CAMH <«IIBIPKH»
KOHEYHO HE JIBUTAIOTCS.

Ha cthike c0eB ¢ n- U p-IPOBOJUMOCTBIO co3faercs p-nN-nepexon. Ilomydaercs cBoero
poJzia AMOJ, KOTOPbIE MOXKET CO3/aBaTh Pa3HOCTh MMOTEHIMAJIOB 3a CUET IONaJaHue Jyyell CBeTa.

QDu3uuecKkuii MexaHuzm 0eucmeus

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

PazHocte mnoteHumanoB (a coorBerctBeHHO M DJIC) KOTOpYylO MOXET CO3/1aBaTh
($OTO37IEMEHT 3aBUCUT OT MHOTUX (PAKTOPOB: MHTEHCUBHOCTH COJIHEYHOTO M3ITy4EHUS, IJIOMIa 1
¢dorornementa, KIIJl koHCTpyKIIMU, TeMepaTypsl (IpU HarpeBaHUU TPOBOJAUMOCTD MAJIAET).

OnmHako pPa3HOCTh TOTEHIMAIOB, CO3/aBacMas OJHUM (OTOIIEMEHTOB, Maya JUIs
IPOMBIIIIEHHOTO TMpUMeHeHHs. UYToO0bl KMMeTh BO3MOXHOCTh HCIOJB30BaTh COJIHEUHbBIE
AJIEMEHTHI Ul AJIEKTPONUTAHUS YCTPOUCTB, UX COEIUHSAIOT BMecTe. TeM cambIM MOJy4aroTcs
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.

OcHoBHOI pabouell XapaKkTEepUCTHKOW COJMHEUHOW OaTapew SBISETCS MUKOBas
MOIIIHOCThb, KOTOpYIO BblpakaioT B Barrax (Bt, W). Orta xapakrtepucTuka IoKa3bIBaeT
BBIXOJHYIO MOIIHOCTh OaTraper B ONTUMAJBHBIX YCJIOBUSAX: COJHEUYHOM u3iyueHuu 1 kBt/m2,
TeMIiepaTtype Ookpyxkawtmiei cpeast 25 oC, comHeyHOM crekTpe mupuHoit 450(AM1,5). B
OOBIYHBIX YCJIOBMSIX JOCTHYb TaKUX IMOKa3aTeel ynaercs KpailHe pelKo, OCBEIIEHHOCTh HUXKE,
a MoayJb Harpesaetcs Bbiwie (10 60-70 rpaaycoB).

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

Ha cerognsmnumii 1eHp Ha ppIHKE cObITa MpeobsiajaeT B OCHOBHOM TPH BUA COJTHEUHBIX
Oarapeil — 3TO TOHKOIJICHOYHbIE, MOHOKPUCTAINTNYECKHE U MOJUKPUCTAJUIMYECKUE COJHEYHbBIE
na"enu. Hanbomnee nonyasipHbIMU SIBJISIOTCS MOHOKPUCTAJUIMYECKHE COJIHEUHbIE OaTapen. ToT
TUN Oatapeil COCTOMT U3 OIPOMHOIO KOJIMYECTBA CHIIMKOHOBBIX siueeK. CHIMKOHOBBIE SYEHKH
BBIMOJIHSAIOT (YHKLUIO TPeoOpa3OBBIBAHUS DJICKTPUUYECKONM SHEPrUM U3 COJIHEYHBIX Jy4deH,
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MOMAJAlOMX Ha HX [OBEepXHOCTh. Hambonee onTuManbHBIM KOJIWYECTBOM SUYEEK B
MOHOKPHUCTAINIMYECKUX Oarapesix cuuTaerca 36. DTO JIOCTATOYHO XOPOILIO OTpa)kaeTcs 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, TAE CIOXKHO OyIeT ao0uThCS
IIPABWJIBHOT'O yIJla HAKJIOHA.

Cmpoenue coineunvix oamapeit

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

barapen u3 MOHOKPHMCTAJIOB HWMEIOT 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 OaTapen JielaeT OTCYTCTBUE IMOABMXKHBIX 3ieMeHToB. Cdepa
MPUMEHEHUS MOHOKPUCTAIITMYECKUX COTHEYHBIX OaTapeit TOBOJIBHO MIKUPOKA, 3TO MOXKET OBITh U
3apsika aKKyMYJSTOPOB, 3JEKTPONUTaHHME MJS CaJOBbIX HACOCOB, OOecleuyeHUe MUTaHUA
60pTOBOrO 060PYAOBAHMS KOPAOIs, OCBEUICHNE CAJOBBIX U MPHYCaIeOHbIX YUaCTKOB , TUTAHUS
CUTHAJIM3ALMU M CPEACTB CBA3M, M Tak jaiee. Y JaHHOTO BHJA COJHEYHBIX OaTtapeit
MaKCHMaJbHasi MOILIHOCTb JTOCTUTAETCs MPHU YCIOBUAX, €CIU HeOO OyIeT sICHBbIM, TemrepaTypa
Bo3nyxa — 25°C, manmenu OyayT HampaBjieHBl TNPSMO Ha COJHIE. 3HAYUTEIHLHO CHH3UTH
MOIITHOCTh YCTAaHOBKU MOXET Jaxke HeOombImas o0aaqHocTh (okoso 70%), a B ciiydae CHIbHON
00JJaYHOCTH MOKHO CUHMTATh 4TO paboTa COJIHEUHOU Oarapen OJIOKHPOBAaHA, TaK KaK MOIIHOCTh
camwkaercas Ha 90%. ng Toro uro OBl MOJYYUTh ONTHUMAIBHYIO MOIIHOCTh, JIWANa30H
TEMIIepaTyp BO3ayXa JIOJDKeH KojebaThes B pamkax 15-25 °C. lnsg HamuX MIUPOT U3MEHEHHE
COJIHEYHOMW 3HEPruM, HANpsMYIO 3aBUCHT OT ce30Ha. [IJis Toro ytoObl HE U3MEHATH MOCTOSHHO,
HANpaBlIeHUE TIaHele pPEeKOMEHIYeTCs YCTAaHOBUTh HUX IO HANpaBICHUIO K DSKBATOPY,
OTKJIOHEHHUE 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
MacMypHOU MOroJie OHU TEPSIOT MOIIHOCTH Bcero Ha 10 — 15 %. Jlng nHamei mecTHOCTH
Haubosee ynoOeH Takoil MaTepual Kak TOHKas IUIEHKa, YeM MOHOKPHUCTAJUIbI, TaK KaK OHa
JIOCTaTOYHO XOPOIIO paboTaeT Aa)ke B YCIOBUAX 3albUICHHOCTH. ETMHCTBEHHOE YTO MOXHO
Ha3BaTb MHUHYCOM [UIsi JAaHHOTO BHJA COJIHEYHBIX OaTapedl 3TO 3aHMMaeMasi IUIOIIA[b,
MpakTH4ecKu B 2,5 pasza Oojblie, yeM y Apyrux. [IpuMeHstoTcs OHM B OCHOBHOM sl Ooiiee
KPYIIHBIX CUCTEM 3JIEKTPOCHAOXKEHNUS , PEJKO - I OBITOBBIX IOTPEOHOCTEM.

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

Heoocmamku conneunvix naneneil.

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

Pacuem conneunvix nanenei.

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

Mo1HOCTb BCEria MOXKHO IIOCMOTPETH B ACOPTE 3JIEKTponpudopa.

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

Tabmumal.

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

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

Tabnuna 2. ConHeuHast MHCOJISIIMS B Topoje Mocksa:

Mocksa,immpota 55.7 | siHB | deBp | mMapT | amp Mail | MIOHb | UIOJb | @Bl CeHT | OKT | HOsI0 | nex
T'opuzonranpHas 164 | 346 | 79.4 | 111.2 | 1614 | 166.7 | 166.3 | 130.1 | 82.9 | 414 | 186 | 11.7
[aHEJNb

BepruxansHas 21.3 | 579 | 1049 | 93.5 | 108.2 | 100.8 | 108.8 | 103.6 | 86.5 | 58.1 | 38.7 | 25.8
naHelb

Haknon nanenn - 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 | 132.9 | 161.4 | 228.0 | 227.8 | 224.8 | 189.2 | 126.5 | 71.6 | 42.2 | 26.0
MOJIIPHON OCH

CornacHo Tabnuie HaWIY4YIIHi ypOBEHb MHCOMSALUU OyAEeT B HIOHE MEcCsIle, a HauXyIIInil — B
nekaope.
3nas oOuryro uudpy sHEpronoTpedseHus, HEOOXOOUMO YYecTh MOTEpU Ha pPa3psia-3apsl
akKkymyJsitopa. Bennunna noteps coctaBisieT okoso 20%.

Poyy =Pup x1,2
Jlenum monydeHHOE 3HaYCHUE Ha 3HAYCHUE UHCOJISIIHH.
st wronrst: W=Po6 [3nauenue urons, kBT.
s nexabpst: W=P,s [3nauenue oexabps, kBT.
[Tocne ocyuiecTBIEHUST pacueToB HEOOXOAUMO BHIOpATh JHOOYI0O MOJENb U3 NMPUBEICHHBIX B
tabnuie. JlanpHeiire pacueThl MO3BOJIAT ONMPEAEIUTh HEOOXOAMMOE KOJTMYECTBO COMHEYHBIX
Oarapeil BBIOpaHHOM MOIIIHOCTH.

Tabmawnra 3.

MoenbHbIH psif 150 170 170 180 180 250

conHeuHbIx Oartapeit, TCM (12 (24 (12 (24 (24 stueiixn)
siyeeK) |siveiikm)| siueek) | sUeiiKkH)

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

HomunansHoe 12 12 24 12 24 24

HanpsbkeHue, B

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

Bec, kT 12.1 | 17.4 | 185

Heo0xoammoe KOTMYecTBO COTHEYHBIX MaHeNIel BEIUUCISIETCS 10 popMyJie:

Nuon= W | 6bi6pannas 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. Osumaxomumuvcs ¢ npedcmagieHHbIMU 80300HOGIAEMbIMU AIbIMEPHAMUBHBIMU UCTOYHUKAMU
SHepeUU: U3YYUMb NPUHYUN PAOOMbL, KOHCMPYKYUIO, 0COOEHHOCMU pabomul.

2. O3HaKOMUmMbCs ¢ MEMOOUKOU NPO8edeHUs paciemda

3. [Ilpoussecmu pacuem 6 coomeemcmeuu ¢ 3a0aHUeM.
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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.
BeiBog 00 5(QEeKTHBHOCTH pPACCUMTAHHBIX COJIHEYHBIX OaTapeil W BO3MOXKHOCTH
ucnonb3oBanus BUD B pamkax pa3BUTHS TYpUCTHUECKOTO CEPBUCA.

NS

IPAKTV/UECKAS PABOTA Nt 2
«M3YYEHHUE ObOPY JIOBAHMA JJIA ITPOBEJEHNA
NHCTPYMEHTAJIbBHOI'O SHEPI'OAYIUTA»

1. ey padoThI
1. O3HaKOMUTBCS C METOAAMH MIPOBEJICHUSI HHCTPYMEHTAJIBLHOTO SHEProayuTa.
2. N3yunTh KOHCTPYKLHMIO, TEXHUYECKHE XaPaKTEPUCTUKH M Ha3HAUYCHUE OOOpPYIOBAHHUS IS
WHCTPYMEHTAILHOTO YHEProayInuTa.
3. O3HAaKOMHUTHCA C TEXHOJOTMYECKUM IMponecCOM BBITTOJIHCHUS TEINIOBU3UOHHON CHEMKH
3IIAHMSL.
4. BBINOTHUTH TEMJIOBU3UOHHYIO CHEMKY 3/IaHUS.
5. CocTaBUTh OTYET O BBIMOJHEHHOW TepMorpaduu 3JaHUs M BBIHECTH PEKOMEHJAIUH IO
YCTpaHEHHIO J1e(EKTOB.

2. MeTtoabl NMpPpOBE€ACHUA UHCTPYMECHTAJBHOI'0O JHEProayauTra

OHeproayaquT — 3TO O0O0CIEOBAHME BCEX HHEPrOpPecypcoB OpPraHU3alUU C LENbIO
BbISBIICHUSI  3(PPEKTMBHOCTH WX  HCIOJIB30BAHUA U BO3MOYKHOCTEH  JTOCTHIXKEHMS
YHEPTroCcOEPEKEHUS.

[lens sHeproaynuTa — BBISBICHHE BO3MOYKHOM DKOHOMHHM DHEPIMM U TOIUIMBHO-
SHEPreTUYECKUX PECYPCOB, U OINPEIEICHUE MYTEH TOCTUKEHUS BBISIBICHHOW MOTEHUMAIBHOU
YKOHOMHH.

KauecTBeHHBIN SHEPreTHUECKUN ayIUT HEBO3MOXKHO IMPOBECTH 0€3 MHCTPYMEHTAIHHOTO
o0clieZIoBaHUs, KOTOPOE MOMOTaeT BOCIHOJIHUTH HENOCTAIOUIYI0 HH(POPMALMIO, HYXHYIO I
o1leHKH 3P pexTuBHOCTH Ucnonb3oBaHus TOP. MHcTpymMeHTanbHOE 00cae10BaHne IPOBOAUTCS C
UCIIOJIb30BAaHUEM CTAIIMOHAPHOTO JINOO CHEeNUATU3UPOBAHHOTO TOPTATUBHOTO 000PY/JOBAHUS.

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

[Ipu npoBeneHUH MHCTPYMEHTAILHOTO OOCIEI0BaHMs BCSI OpTaHU3aIMsl pasjenseTcs Ha
OT/eNbHbIE OOBEKTHl MJIM CHUCTEMbI, KOTOpbIE BIIOCIEACTBUM OyAyT TOJIBEPTHYTHI
KOMILJIEKCHOMY 00CJI€/JOBAHUIO.

NucTpymenTabHOE 00ciiejoBaHuEe ObIBAET TPEX BUIOB:

OpHOKpaTHBIE U3MEPEHMUS.

banancoBble n3MepeHus.

Perucrpanus napameTpos.

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPVISMA N CEPBVUCA» Aucm 61 usz 102

[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 OpraHu3alii CTAallUMOHAPHBIC HpI/I60pBI THUIIAa CHCTEM TCXHHYCCKOI'O HJIHN
KOMMEPYECKOTO y4eTa SHEPreTHUECKIX PECYPCOB.

Bo Bpems npoBeieHus perucTpaliy apaMeTpoB ONPEAEIISIETCs 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 X Ha KOMITBIOTED.

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

TerutoBu3nOHHOE 00CIIEIOBAHUE.

MynbTUMeTpUYeCKOe 00CIe0BaHNUE.

H3mepenne pacxo/a napa u >KUAKOCTH.

N3mepenne napameTpoB 3JI€KTPOIHEPTHH.

HpI/I TCIIJIOBU3MOHHOM 06CJICI[OB8,HI/II/I BBIABJIAIOTCA UCTOYHUKHA TCIUIOBBIX ITOTCPb. B stom
MeToJie 00CIIeIOBaHUSI OCHOBHBIM 00OPY/IOBAaHUEM SIBIISICTCS TEITIOBU30P, KOTOPBIN (UKCHPYET
uH(ppaKkpacHOE M3JIy4€HHE OT Kakoro-nubo o0bekTa, IMpeBpaliass €ro u3 TEIIOBOIO
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 [UKI, a TaK¥KC TCCTHPYIOTCA
JIMOIbl ¥ TPO3BAHUBAIOTCS SJIEKTPUUECKHUE 1IeTIH Ha OOPHIB.

[Tpu mpoBeneHNM M3MEPEHUH pacxona Tapa, ra3a WIH KHIKOCTH CTaBATCS CIEIYIOIINe
3aauu:

H3mepeHne KoInuuecTBa BEIIECTBa, KOTOPOE MPOXOIUT Yepe3 U3MEPHUTEIbHBIN yJacTOK 3a
CYTKH, CMEHY U T.J. B 3TOM ciydyae m3aMeputenbHOoe 000pYyJOBaHUE HA3bIBAECTCS CUETUYMKAMHU
KOJIMYECTBA.

M3mepeHue KoJM4yecTBa BEIIECTBA, KOTOPOE MPOXOIUT Yepe3 U3MEPUTENbHBINA YUacToOK 3a
qac, MHHYTY, CEKyHAy. B 53ToM ciy4ae wn3MepuTenbHOE OOOpYIOBaHHE HA3BIBACTCS
pacxoJoMepamu.

CymecTtByeT Oosiee ABYX [ECATKOB pPAa3IMUYHBIX CIIOCOOOB HM3MEPEHHS pacxojaa, HO
CaMbIMH PaCIPOCTPAHEHHBIMH PACXOAOMEpPAMH SIBIISIOTCS: JIEKTPOMArHUTHBIE, IEPEMEHHOTO U
IMMOCTOAHHOIO Meperaga JaBJICHHUA, TAXOMETPHUICCKHUC.

W3mepenue napamMeTpoB 3JIEKTPOIHEPTHH MPOBOAUTCS IPU MOMOILM 3JIEKTPOAHAIN3aTOpa.
Tak, Onaromapst aHaIM3aTOpaM KadyecTBa CHAOXKEHMS DJIEKTPOIHEpruer aist TpexdaszHol ceTH
MOXKHO HE TONBKO TMpeJCKa3aTh M MpeJoTBPaTUTh, HO U YCTPAHUTh BO3MOXKHBIE U
CYIIECTBYIOIIME HETOJIAAKH B CHCTEMaX, PACTIPEACIISIOINX IEKTPOIHEPTHIO.
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MeTtoa HHCTPYMEHTAIBHOTO OOCIIEIOBAaHUS — U3MEPEHUE 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. Ob0opynoBanue A1 HHCTPYMEHTAJILHOI0 JHEProayamra.

Ne
n/n

Haszpanue npudopa TexHuYecKUe XapaKTEePUCTUKH Ha3znauenue

TennoBU3HOHHBII KOMILTIEKC Juana3zon koHTponaupyemsix Temnepatyp: Ot -20°C | TennoBu3nOHHAs cheMKa
1o +550°C 3JIEMEHTOB 3JaHUN U
YUyBCTBUTEIBHOCTh 0,1°C COOpYKEHUH,
Koppexkuust usmepennit: Koad¢uureHrt uznydeHus: | AnarHocTuka
perynupyercs ot 0,1 10 1,0 SHEPIreTHUECKOTO
Pabota oT ceTr nepeMeHHOro ToKa: obopynoBaHusl.

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

N [uana3oH Temmneparyp npu XpaHeHUU: Or -40°C
1o +70°C

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

- IIpU U3MEPEHUHN 0OBEMHOTO pacxojia

- IPY U3MEPEHHUHU KOJINYECTBa
+1.5
+2

Temneparypa, °C

- KOHTPOJIMPYEMOH Cpezbl

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

ITutanue (BHyTpeHH:s OaTapes WU 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

IMupomertp Juana3on usmepenus remnepatypsl, °C - -30 JucTtaHuroHHoe

....T500 HU3MEpPEHUE TEMIIEPATYPBL.
[Ipenensl gomyckaeMoil OTHOCUTENBHOM
morpemrHocTH, % +2°C (+1,5%)
Paspermarorias ciocoosocts, °C 0,2
[Toxa3aTens BU3UPOBAHUS 1:10
CrexTpanbHBIA Auana3oH, MkMm 8 ... 14
Koaddrmnent nznygarensHoil cnocoOHOCTH
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0,95

Kommuectso sueex mamsitu, mr 1

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

['aGapuTHbIe pa3Mepbl TUPOMETPA, MM
152x101x38

Macca, kr 0,23

TepMoMeTp KOHTAKTHBII ¢ 4
30HJIaAMH

Huana3on u3mepsieMbix Temneparyp,°C -
100...+1800 (3aBUCHT OT THIIA HCIIOIB3yEMOTO 30HAA,
cM. CBojiHas TabJMIIA UCTIONIB3YEMBbIX 30HI0B)
OTHOcHUTeNbHAsI OTPEIIHOCTh, % +0,5 +ex.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
Hanpspkenne 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'm 512, 1024, 8928, uepenoBanue 3-X 4aCTOT
JomycTuMoe CONpOTUBIICHNE HATPY3KU moboe
(0...0)

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

IMutanne 1 akkym. 12B/2,2 Au
I'abapuTHbBIC pa3Mephl AIEKTPOHHOTO OJI0Ka, HE
Goiiee, MM 190x140x80

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

TpaccupoBka MoA3eMHbIX
KOMMYHHKAITUH,
OTIpe/IENICHNE MECT UX
MOBPEKICHUM.

l"a30aﬂa.1m3aTop

~

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

MaKCHMallbHasl TeMIIepaTypa s 30H,1a 600°C

niu 1100°C

3arporpaMMHPOBAHHBIC BH]IBI TOIUIHBA
MIPUPOIHEIH T'a3, KOKCOBBIH ra3, Ma3yr,

COJISIPKa, MPOTIaH WK JF000H BUI JPYroro

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

MTUTaHUE OT aKKYMYJISITOPHOH OaTapen UM OT CeTH

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

MIOJIKJIFOUEHUS IPUHTEPA

Macca | kr

H3mepurtens NJIOTHOCTH Jlnana3oH n3MepeHus! MIIOTHOCTH TETIOBBIX

TEIJIOBBLIX MOTOKOB motokoB, Br/m2 10...999

JuanazoH namMepeHus temmnepatypsl, C -

30...+100

Jlnamnas3oH ONpeaeIeHuUsI COPOTUBICHHS

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

OtHocHUTeNbHAas! TOTPEITHOCTh H3MEPEHHS

IJIOTHOCTH TEIUIOBLIX 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
Kongurypauus mno 3akazy

JTUTenbHOCTh HAOMIOACHUH (PEKUM CaMOITUCIIA),

qac 1...400

WuTepBan uzmepeHuii (pexxuM camMomucua), MuH
1...180

I'abGapuTHBIE pa3mMepsl, MM:

- aJeKTpoHHOTO OMoKa  175%x90x30

- MOJYJIsS 117x80x32

- mpeoOpa3oBaTeNsl TEIIIOBOTO IIOTOKA 910x52,

027x2

- MpeoOpa3oBaTes TeMITepaTypsl (KOHTAKTHBIH)

012x4

Macca npubopa ¢ OHUM MOJyNeM, He Ooliee, Kr
15

W3mepenue miIoTHOCTH
TETUIOBBIX NTOTOKOB,
TEPMHUUYECKOTO
COIIPOTUBIICHUS U
COIPOTHUBIICHHS
Terulonepenade npu
TEIUVIOBU3UOHHOM
o0cIeI0BaHHH.

Kieumu Tokon3zmMepuTebHbIe Uzmepenne cuitsl Toka 70 2000 A (mpocrt./ nepem.)
N3mepenune Hanpsbrenus 10 750 B (moct./ mepem.)
bazoBas nmorpemaocTs: £1,2 % (T0K), 0,75 %
(HampspxeHue)

Usmepenune gactotsl (1o 40 MI ')

Usmepenue conporusnenus (40 MOwm), mpo3BoHKa
Lenu

Wzmepenne emkxoct (10 2 MD)

ABTOMaTHUECKHH BBIOOP TIpejieia N3MEpPEeHNs
VneprxaHue nokazaHuii

ABTOBBIKJIIOUCHUE MTUTAHKS, HHAUKALHS pa3psiia

BeckoHTakTHOE
HU3MEPEHUE CUIIBI TOKA 0
400A B ceTu. 13mepenue
HanpsHKEHUS
MIEPEMEHHOTO/TIOCTOSTHHO
ro toka 1o 600 B

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

K9S no I'OCT 13109;

Jrana3oH padounx temneparyp: —20...50°C;

Macca rnpudopa: 2 Kr.

Garapen

KK-unanmukatop (4000), mogcBeTKa guctiest
AHaJIM3aTOpP KavyecTBa JIMana3oH n3MepeHus pasHoro HanpsHKEHHS: Ipocrt B ynpaBieHHH.
3JIEKTPOIHEPTUH 0,6...360 B; [To3BomsieT mpon3BecTH

aHaJIu3 COOBITHH,
MPOUCXOJAIINX B CETU
HETOCPEJICTBEHHO Ha
MECTE TPOBEICHUS
n3MepeHunii 6e3
ucrnoab3oBanusa [1K
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10

EnuHULBI H3MepeHust M/cM

Juana3zoH uaMepeHuit 0,05-100

TouHoCTh N3MEpeHNit +/- 1,0 Mmm

Bpems m3mepenuii B pexxume ciaexernust  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 TUIOIATH 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
[TapameTpsl okpy>karouieil cpeabl
TeMIepaTypa OKpysKaromero Bo3ayxa, °C -5 ...+50
OTHOCHTEINbHAs BIAXHOCTH (1pu T=25°C), %
Jo0 98
arMoc(epHoe naBnenue, MM pr.ct. 630 ...800
BeposTHOCTE O0HApYKEHUS METANTUIECKUX
00BEKTOB He meHee 90%
IIuranue onna 6arapest 9B (Tun E, Kopynn)
WA AKKyMYJISITOP
I'abGapuTHBIe pa3mepsl mpubopa, MM 280x60
Bec, kr He 6omee 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
AATYMKAMHU

KonmuecTBo kaHanoB m3MepeHus 2
WNupukatop KKHN

Juana3on n3Mepenus B 3apucumoctd o HCX
TepmomnpeobOpa3zoBatens, °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
MTOTPEITHOCTH, BBI3BAHHON OTKJIOHEHHEM
TEMIIEPaTypPbl OKPYKAIOIIEH Cpellbl OT HOPMAJILHOM
(20£5)°C na xaxaue 10°C 0,5 ocHoBHOM
MTOTPEITHOCTH

IIporpaMmupyeMblil HHTEPBAJI MEKAY U3MEPEHUSIMU

Wzmepenne u
perucTpanus ¢
nocieAyouen nepegaden
Ha [IK temnepatypsr
MTOBEPXHOCTH (TPYOBI,
CTEHBI U T.]I.).
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2c...24u
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 MyTeW SKOHOMHUU TOIUIMBA SIBIISETCS 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 COCTOSIHUS OTPAXKAAIOIINX KOH-
CTPYKIIUH 1O OKOHYAHMM CTPOUTEIHCTBA U B MEPUOJ IKCIUTyaTallMd, BBUIY ONEPATUBHOCTU, Ha-
[JISSTHOCTH METOJIa U JOCTOBEPHOCTHU IMOJYYCHHBIX PE3yJabTaTOB. MeTo ] MO3BOJISET BHIIBUTH Ha-
PYLICHUS] TEIUIO3AIIUTHl OTPaKIAIOIIUX KOHCTPYKIMM, BO3HUKIINE B PE3YJIbTATE CIETYIOIINX
MIPUYKH:

* HApYUIEHUS TEXHOJOTMU  HW3TOTOBJEHUS  CTPOMUTEIIBHBIX  MaTEpPUAIOB, IMPABUII
CKIIQNPOBAHUS,

MIEPEBO3KH U T.I1.;

e ommOOK M HApYIICHUN IPU CTPOUTEIHCTBE 3/1aHUM;

*  HEMpPaBUJIBLHOTO PEXKHMa IKCILTyaTalllu.

[Tepeuncrnennbie (akTOpbl MPUBOIAT K MPEKACBPEMEHHOMY CHHKEHHMIO TETIO3alIUTHBIX
CBOMCTB B OT/ICJIbHBIX MECTaX OTPakKJAIOIINX KOHCTPYKIIUN B pPe3yJbTaTe BO3JCUCTBUS MOTOIHBIX
(BeTep, aTMoc(epHbIe 0CATKN) U €CTECTBEHHO-KIMMATHYECKUX (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 YYaCTKH C
MOBBIIIEHHBIMU TETIJIONIOTEPSIMU M OMpPENENTUTh UX rpaHuilbl. KonnuecTBeHHas OleHKa OOHapy-
JKEHHOTO JieeKTa MPOU3BOAMUTCS B JIAOOPATOPHBIX YCIOBUSX C HCIOJb30BAHUEM COBPEMEHHOM
porpaMMHOM npoaykiuu u TpaaunnonHoro (JI1, JI2, JI3) marematudeckoro amnmapara.

Heob6xommumo 3aMeTuTh, 4T0 Pu3ndecKkas CTOpOHa SBJICHHUH, TPOUCXOASAIINX TTPH U3TYICHUN
U PACIpPOCTPAHEHUH Telia MOBEPXHOCTSIMH OTPAXKIAIONINX CTPOUTETBHBIX KOHCTPYKIIHUIA,
JIOCTAaTOYHO XOPOIINO H3y4YeHa W OMKCaHa B TEPEUMCICHHOW HIbKe nuTeparype. OTHOCUTEIBHO
TpeOoBaHUil K TepMmorpaduu 3HaHUA U COOPYKECHHH, a TakXKe TMOpsAKy e€ MpOBEACHUS
cymiectByeT coorBercTByrommii ['OCT.

Hcnonvsyemvie npubopul u 06opyodosarue.

[IpakTdeckoe TNPUMEHEHHE pPa3UYHBIX TEIUIOBU3UOHHBIX CHCTEM ISl 00CIIeOBaHMS
3IaHUN ¥ COOPYKEHUH MO3BOJSAET CAENATh CIEAYIOIINE BBIBOBI: TEIUIOBU30PHI ISl TepMoTrpadun
3IaHUN U COOPYKEHUH JTOHKHBI OTBEYATh CIEAYIOIINM TPEOOBAHUSM:

* JMana3oH U3MEPSEMBIX TEMIIEPATYP: -20°C - +30°C
* Mpezen TemneparypHor yyBcrButenbHocTH: 0,5 °C
* JWana3oH pabovux TeMMepaTyp: -15°C - +40 °C

* BO3MOXXHOCTb MPUMEHEHHUS CMEHHBIX O0BEKTHUBOB, YroJl o030pa: 7rpai. - 20rpan.
* YHCIJIO 3JIEMEHTOB B CTPOKE * YMCIIO 3JIEMEHTOB B Kajpe, He meree: 100 * 100
® BO3MOXHOCTb IIOJTYYCHUSA 3HAUCHHUA TEMIICPpATYphl B °C mHa OKpaHC JUCILICA
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TEIJIOBU30PANUIIU IIEPEHOCHOT0 KOMIIbIOTEPA HETIOCPEICTBEHHO HA MECTE ChEMKH;
* BO3MOXHOCTb 3alUCU TEPMOHM300paKCHHSI HA BHUICOMArHUTOGOH WM WHOW MArHUTHBIN
HOCHUTEJIb UHPOPMALIUH;

' Ioadu sanucsuoem enexpaisoso sosihusuesma onpaeeus * peryiupoBaHue 3HAYCHMA
SN P RS S T Inimiats M3JTydaTeNbHON CrocoOHOCTH (8);

. S T e T CoBpeMeHHasi TEIUIOBU3MOHHAS TEXHUKA

' e UCTIONB3yeT MH(paKpacHbIE JETEKTOPHI, pado-

IR e TalolIUe B BYX JAUANa30HaX: KOPOTKOBOIHOBOM

T (3-5 MKkM) u JUIMHHOBOJIHOBOM (8 - 14 MKM). Uc-

nonb3oBanue 3Tux MK-nmana3oHOB CBs3aHO C
0COOCHHOCTSAIMHU IMPOIYCKAHUS TEIJIOBOTO M3IIY-
YeHUs aTMocdepoil. Ecin
pykoBojacTBoBathcsi  rpadpuxom  (Puc. 1.1),
KOTOpBIA npuBoautcs no JI3, To 31ech Tak ke
BUJHO, TI0OYeMYy HEOOXOAMMO HCHOIb30BaTh
UMEHHO 3T HWHQPpaKpacHbIC JTHAMA30HbI:
= CHEKTpalbHbIH KOIP(PUUHEHT OTpaKeHUM
MUHHUMAaJEH, a, CJIeJ0BaTEIbHO, MUHHUMAJIbHO
BIUSHUE OTPAXEHHOTO H3IyueHus. B 3Tom
OTHOIIICHUM TO3HMIIMU JTAHHOBOJIHOBOTO H
KOPOTKOBOJIHOBOT'O ~ HMH(paKpacHbIX JHamna-
30HOB MPUMEPHO OJMHAKOBHI JUIS ciydas Tepmorpaduu 3manumii. B To xe Bpems yc-
TaHoByieHo, 4yTo 40% Bceit sHeprun codcrBeHHoro MK- u3nydenus oO6bekTa MPUXOIUTCA Ha
JUJIMHHOBOJHOBYIO 4acTh, a Ha KOPOTKOBOJIHOBYIO- Bcero 1%. Crnenyer npu3HaTh
HEXENaTeNbHBIM TMpPUMEHEHUuEe [Js TepMorpaguu 37aHUN U COOPYKEHUH TEMIOBU30POB
WHIUKATOPHOTO THUTIA, TIPUHITUI JCUCTBUSI KOTOPHIX OCHOBAaH Ha MPeoOpa3oBaHUM MH(PPAKPACHBIX
Jy4ei ¢ moMoIblo mupoBUANKOHOBOU TpyOKku. [Ipumenenue MK - mupomMeTpoB BOZMOXKHO TOJIBKO
B KauecTBE BCIIOMOraTelbHBIX CpeAcTB. KpoMme TOro OONBIIMHCTBO M3 HUX HEPabOTOCIIOCOOHBI
IpU OTpHIIATENBHBIX TeMrepaTypax. ( Tepmorpadus 3aaHuil MPOBOAUTCSA, KaK MPABUIIO, 3UMOH B
OTOINUTENbHBIN TIEPHOT).

Kpome temnoBusopa anst oOciaeaoBaHus 3AaHUN U COOPYKEHUIM HEOOXOAMMO CJieIyIolee
obopynoBaHue:

e npuOOp JIs1 KOHTAKTHOTO U3MEPEHHs TEMITEPaTyphl C MOrpenrHocThio He 6onee 0,5 °C;

* YalleyHbld aHEMOMETp (MPUOOP IS ONPENIEIeHHs CKOPOCTH BETPA);

* IITATUB;

* u3MepuTenbHas pyserka (6onee 10 MmeTpoB);

* PTYTHBIA TEPMOMETP JAJISI H3IMEPEHUS TEMIIEPATYPhI OKPYKAIOIIETO BO3IyXa;

* mnpeoOpa3oBaTesb TEMIOBOrO MOTOKA;

* skenarenbHO uMeTh K- mupomerp;

Heobxooumbie ycnosus ons kauecmeennou mepmozpaghuu u n0O20MoBKa K UsMepPeHUsIM.

C 1enpl0 MONMYYEHHS JOCTOBEPHBIX PE3YyNbTAaTOB MpHU TepMorpaduueckoMm oOCIeT0BaHUN
3IaHUH ¥ COOPY)KCHHH HEOOXOJUMO BBITOJIHUTH PSJI YCIOBWH, 3HAYMTEIbHAS YacTh KOTOPBIX
uznoxkeHa B JI1. OxgHako, MpUMEHEHHWE COBPEMEHHOW TEINIOBU3MOHHOW TEXHUKH, MOHYKIAeT
BHECTH HEKOTOPBIC M3MEHEHUS M JIOTIOJTHCHHS.

W3mepenust crnenyeT MNpPOWM3BOAUTH TpU IMEpemaje TemrepaTyp MeEXIy BHYTPECHHUM H
HapYXHBIM BO3J[yXOM, TPEBOCXOJAIINM MHHHMAJIBHO JIOMYCTHMBIH, KOTOPBIA OINPEACIsIeTCs IO

dopmyre:

Puc 1.1
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o Xr

rmin ZGXR(];X
1-r

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

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

a - KOO(QGUIMEHT TEeMI00T1a4H, IPUHUMAEMbIH PaBHBIM: JUIsl BHYTPEHHEH MOBEPXHOCTH CTEH
110 HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMH; JIJIsl HAPY>KHOM MMOBEPXHOCTH 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 ¢opmyisl (1). Tak e HEOOXOIUMO OTCYTCTBHE OCAKOB, IIOBEPXHOCTH 00CIICTyeMbIX
3aHUI 10JKHA ObITH CBOOOHA OT MHEsL. Y CJIOBHUS TEIJIOBOW MHEPLIMU MaTepUaioB KOHCTPYKIIMH
npu TepMorpaduM HApPY)KHOM dYacTh 31aHHS TpeOyroT, 4YToOBl oOcienyeMblii OOBEKT He
HaXOJWJICA Ha COJIHLE B TeyeHHe 12 4acoB, MpeIIecTBOBABIIMX ChEMKe. Jlydlne MpoBOAMTH
U3MEpEHUs] yTpoM, B macMypHyro norony. Ilpu mH@pakpacHOil chbEéMKe BHYTPH NMOMELIEHUI
cieayeTr ocoboe BHUMaHUE OOpaTUTh Ha SKpaHUPOBAHUWE MCTOYHUKOB CBETA U TemJia (Jamil
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 pa3MEpPOB 3/1aHUN TEIIOBU3UOHHYIO CHEMKY IPOU3BOJAT IO-
kaaposo. [lo 3aBepuieHnn ChEMKHM OYEPENHOIO Kaapa ONepaTop MEepeEMEINAET TEINIOBU30p Ta-
KUM 00pa3oM, yToObl 0OBEKT M3MEPEHUsT HaXOAMICA MO yIiioM HabitoeHus He meHee 60°. B
3TOM Cily4ae HM3JlydaTelbHas CIIOCOOHOCTh OT yIJla HaONIOJIEHUs NMPAKTUYECKU HE 3aBUCHT. B
nuanazone ot 60° no 90° n3nyuyarenbHast CIOCOOHOCTH MpU NpubIKeHuu K 90° 6yneT ctpeMu-
TEJIHO MajaTh, a KOA(PGHUIMEHT OTPpaXXKeHUs: COOTBETCTBEHHO Bo3pacTarh. [loaTomMy Hanmo crpe-
MUTBCS, YTOOBI TEIJIOBU30p ObLT HaMpaBlieH M0 HOpMalld K CHUMaeMoMy o0bekTy. Ecnu BbicoTa
Takoro oowvekra npesbimaer 10 MeTpoB, TO Ans paboOThl PEKOMEHJIyeTCs MCIOJIb30BaTh MOH-
Ta@XXHYIO BBIIKY. Y 1aJ€HHOCTh TEIJIOBU3MOHHOW KaMepbl OT 00BEKTa MPU HAPYKHOU ChEMKE
HaJIo0 BBIOMPATH B CIIEAYIOLIEM JIUANIA30HE:

1/(tgﬁ <L<L npeo.
,roe:

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

L npec) - PaCCTOAHUC, HA KOTOPOM TCIUIOBHU30P TCPACT Tpe6yeMon TOYHOCTb B COOTBCTCTBHUU C
TEXHUYCCKUMH XAPAKTCPUCTUKAMU U ITOTJIOINCHUEM HK- HU3JTyUCHUA aTMOC(l)epHI)IM BO3OYXOM;
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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 JJIEMEHTHl C W3BECTHBIMU JIMHEHHBIMU
pazMepamMu. OTO HEOOXOAMMO MJisi ompeaesieHHs MacmTaba mnpu o00paboTKe pe3yabTaToB
U3MEpPEHUN.

Ilposedenue meniosu3UOHHOU CLEMKU.

TennoBU30p yCTaHABIMBAIOT, MOJAKIIOYAIOT BUACOMArHUTO(MOH U BBHICTABISIOT HEOOXOIH-
MBI TEMIEPATYpHbIA JUANa30H KOTOPBIM, B COBPEMEHHOM TEIJIOBU3MOHHOM TEXHUKE
ONpezensieT HE TOJbKO BEPXHIOI U HIKHIOI TpPAaHUIy HU3MEpSEMBIX TeMIleparyp, HO U
YyBCTBUTEIBHOCTh. Perynupys ¢okyc, TeMmepaTypHbii YpOBEHb, SPKOCTb M KOHTPACT
JNOOMBAIOTCS YCTOMYMBOTO M YETKOTO TEPMOHM300paKEHHsSI Ha HJKpaHE BHUACOKOHTPOIHHOTO
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, BCTPOEHHBIE MEHIO Ha PYCCKOM SI3bIKE, MPOU3BOMASAT 3aMuCh M300paxkeHuid Ha PS -
KapThl pa3sHOM €MKOCTH, a TaK € 3allMCBHIBAIOT BCIO MH(POPMAIHMIO O TEIUIOBOM COCTOSIHUU
00BEKTa, YTO MO3BOJIIET MOJIYYUTh YAOBIETBOPUTEIBHYIO TepMOTpamMMy mpu oOpaboTke B
Cllydyae HEBEPHOTO BBIOOpa ONEpaTOpoM MapaMeTpoB ChEMKHU. Bce 3HaueHust Temmeparyp,
KOTOpBIe OyAyT UCIOJB30BAaThCS HUXKE, JODKHBI OBITh MPEIBAPUTEIILHO CKOPPEKTHPOBAHBI C
y4€TOM HM3IIydaTeNbHOU criocoOHOCTH 00BbekTa. Eciiu Ta BennynHa U3BECTHA, TO (PAaKTHIECKYIO
TeMIIepaTypy MOXKHO ONpPEAETIUTh 0 popMyIe:

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

aKm
B yi (X
Tpao - M3MEpEHHAs TEIUIOBU30POM TEMIIEPATYPA;

Tpasm - paxTudeckas TemmepaTypa OOBEKT,

& - K02 QULUEHT U3TyYeHHs] MaTepHaa;

BoNbIIMHCTBO COBPEMEHHBIX TEIJIOBU30POB JIETAl0T 3Ty KOPPEKIHMIO aBTOMATUYECKH,
JIOCTAaTOYHO BBECTH 3HAYEHHUE HU3IYy4aTeIbHOM crocoOHOCTH. 3HaueHHs Kod(p(dUIMEHTa «E»
JUIsl OCHOBHBIX CTPOMTENbHBIX MaTrepuanoB npuseneHsl B Tabmuue 1.1 [Mpunoxenus 1. Ouu
IIpEeIHA3HAYEHBl JUIsl MCIOJIb30BAaHUS TOJBKO B KauyeCTBE OPHUEHTHpPA, TaK KaK 3aBUCAT HE
TOJILKO OT TEMIepaTypbl MaTepuajla, HO U OT CHEKTPaJbHON UyBCTBUTEIBHOCTH
UCroib3yeMoro mnpubopa. B CBsI3M C 3TUM pEeKOMEHIyeTCs H3Iy4aTelIbHYIO0 CIIOCOOHOCTh
HCCIIeyeMOM MOBEPXHOCTH ONPEAEIATh HEMOCPEICTBEHHO HAa MECTE ChEMKHU.

Jls1s1 3TOr0 KOHTaKTHBIM TEPMOMETPOM ONPEACISAIOT UCTHHHYIO TeMIepaTypy oObekTa, a
3aTeM BBOJSIT B MPOIIECCOP TEIUIOBM30pa BCE HOBBIE 3HAYCHHS 8, JOOMBAsSCh PaBEHCTBA Tusv. U
Tpax.

VYcTaHoBIEHHOE IPU JOCTUKEHUH YKAa3aHHOTO PAaBEHCTBA 3HAYEHHE € U OyNeT SBISATHCS
UCTUHHOM M3ITy4aTe’abHON criocoOHOCThI0 00bekTa. Heo6xonmmo uMeTs BBy, YTO OIMIMOKA B
U3MEPEHUH TeMIIepaTypbl OT HEBEPHOTO OMPEENICHUs U3TydaTeIbHONW CITIOCOOHOCTH 3aBUCHUT OT
ucnonszyemoro MK-nnanazona u temmepatypsl o0bekTa cheéMKHU. Ilpu Temmeparype 0kojo
0°C sTa mOrpemHoCTh HE3HayuTellbHa (OKOJIO HYJS), HO OHAa BO3PACTaeT C MOHMKEHUEM
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TeMIlepaTypbl OOBEKTa M JOCTUTAaeT HECKOJIbKUX TpadycoB Ha omubOKy 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 OrpakJaroliell KOHCTPYKIMH M WMEIOIIUN paBHOMEPHOE
TEMIEPATypHOE MOoJIe. DTOT Y4aCTOK JIOJKEH OBITh BBIMOJIHEH U3 TEX e CTpOoHMaTepHalioB, U
UMETh Ty J>K€ KOHCTPYKIHIO, YTO M HCcleayemas IOBEPXHOCTh C TeMIIepaTypHBIMU
aHomanusMu. Ero TemmeparypHoe TmojJie JOKHO COOTBETCTBOBATH MHUHUMAIBHOMY
BBIXOJHOMY  CUTHally  TeIUIOBM30pa i HcciaeayeMoro  oobekta.  CpaBHuUBas
TEPMOU300paKEHNUE OrpaXKIAroNIe KOHCTPYKIMU M 0a30BOr0 y4yacTKa, BBIABISIIOT MECTa C
NOBBIIIEHHBIMU TEIUIONOTEPSMU. Temreparypa HapyKHOH IOBEpXHOCTH TaKHX YYacCTKOB
MpEeBBIIIACT TeMIlepaTypy 0a30BOro ydacTtka, Kak MUHHMYM, Ha BEJIWYUHY LIEHBI JCJICHUS
IIKaJIbI TEIUIOBU30DA.

ba3oBblif yuacTOK U MecTa C TeMIepaTypHbBIMH aHOMAJIHSMU TOJIBEPratoTCs AETalbHOM
TepMorpaduu y)xe ¢ MUHUMAJIbHO BO3MOXHOT'O PAaCCTOSIHUS CHApYKU M BHYTPH 3JaHUU, TaM
Ke HM3MepsieTcsl TeMIiiepaTypa OKpysKawllero Bosayxa. HeoOGxomammo, Tak ke, BU3YaJbHO
OCMOTpETh JTOT YYacCTOK, UYTOOBI ONpPEIENTUTh, HE SBIACTCS JH €ro TeIyioBas KapTUHA
CIIEICTBUEM, HANpUMEp, JIOKAIbHOTO 3arps3HEHHs] W  COOTBETCTBEHHO HM3MEHEHUSs
u3JyyaTenbHOU criocoOHOCTU. [1o OKOHYaHMM CHEMKM JTOJKHBI ObITh U3MEPEHBI U 3allCaHbl
JUTSL KQKJI0TO aHOMAJILHOTO M 0a30BOT0 YYaCTKOB CIIEAYIOIINE BETUYMHBIL:

* TemIepaTypa HapyKHOI'O BO3/1yXa;

*  CKOpOCTH BETpa;

* Hapy)kHas TeMIepaTypa Ha IOBEPXHOCTH UCCIIEIYyEMOr0 y4acTKa,

* TemrepaTypa BHYTPEHHEH MOBEPXHOCTH HCCIEAYEMOr0 y4acTKa;

* TemIeparypa OKpYyXKaroIlero Bo3ayxa BHYTPU 3aHMs;

* TeMIepaTypHBIH AUana3oH U yPOBEHb B MOMEHT ChEMKH;

*  yIroJl 3p€HHs UCIOIb3yEMOTro 0OBEKTUBA;

*  paccTOsIHHE JI0 UCCIIeYyEeMOil TOBEPXHOCTH;

*  U3IydYaTeJabHas ClIoOCOOHOCTh MOBEPXHOCTU OOBEKTA;

*  TEIJIOBOM MOTOK Yepe3 UCCIIEAYEeMbIN YHacTOK, €CIIM TaKue U3MEPEHUs IPOBOIMINCE;

* pacrpejneneHUe TeMIepaTyp MO 3JIeMEHTaM CHCTEMbl OTOIUIEHHS B OOCIIEeTyeMOM
CEKTOpE 3/1aHMs.

[Tonmy4uB 5TH TaHHBIE MOKHO TIPUCTYIHThH K KOJIMYECTBEHHON OLIEHKE Pe3yJIbTaTOB U3Me-
peHuii U KommbioTepHOU oOpabdotke. B Ilpumoxxkenun 1 (Puc. 1.4 - 1.11) mpuBeneHsl
TEPMOTPaMMBbl yY4aCTKOB OTPAXKMAIOMIMX KOHCTPYKIMK C TIOBBINICHHBIMH TETUIONOTEPSIMUA U
npuMepsl BbIOOpa 6a30BbIX YU4aCTKOB.

Obpabomka pe3yn1bmamos usmepeHull.

CoBpeMeHHbIE IPOTPaMMHBIE CPEJICTBA MTO3BOJIAIOT ONEPATUBHO U TOYHO MPOAHATU3UPO-
BaTh PE3yJIbTATHl TETNIOBU3NOHHOW CHEMKH M TIPEJCTABUTh PE3yNIbTAaThl 00CICIOBAaHUS B BHIE
[BETHbIX WM 4E€pHO-OenbIX TepMorpamMM. Jlias Kaxaoro HccieayeMoro ¢parmMeHTa
orpakJaromieid KOHCTPYKIIMA He0OXO0JUMO UMETh CIIEIYIONINE UCXOIHbIE JaHHbIE:

*  M3IydaTeJbHas COCOOHOCTH (€);

* Temrmeparypa Bo3ayxa BOim3u oobekTa (T);

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

* JHCTaHIMS 10 00BbeKTa (M);

* TEMIIEpPATYpHBII YPOBEHb;

* TeMIepaTypHbIH JUAaIa3oH;

*  BUJBI UCTIOJIB3YyEMbIX (PMIBTPOB U Auadparm;

* yroi 0030pa UCTIOJIb3yeMOro 00BEKTHBA.
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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:

0.4438 . (4)

ﬂ
~

|
|

3
=<
L]

rue:

V1 - ckopocTs BeTpa npu Temmeparype T,

V - ckopocTb BeTpa npu Temmeparype 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 IpU 00pabOTKe TEpMOM300paKCHUN 3MaHUNA H
COOPYKECHUM:

1 OnmnpeneneHue  y4yacTKOB — Orpa<JarOUIMX  KOHCTPYKIUH C  IOBBIIIEHHBIMU
TEIUIONOTEpPSAIMU  cornacHO  ykazaHusaMm coorBerctBytommx CHull w  T'OCT. 3pecw
PACCUMTHIBAIOTCS COMPOTHBIEHKs Terwtonepenade R ( M? * °C / Bt ) ans 6a30BOro u Apyrux
XapaKTepHbIX YYAaCTKOB M CPaBHMUBAIOTCA C TpeOyeMbIM 3HAYeHHEM. 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 3KOHOMHYECKUI
yiepo.

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

3. OmnpezaeneHne YJKOHOMHUYECKOTO yIiepOa OT BbISIBIEHHBIX TEIUIOBBIX aHOMAJIHH.

*  OIpeaesieHHe IO N YYACTKOB C MOBBIIICHHBIMH TEIUIONOTEPSMHU;

* ompenerneHue H30BITOYHBIX TETUIONIOTEPD Yepe3 ATH YUACTKH;

* ompeaesieHHe KOJIMYEeCTBAa M CTOMMOCTHU Mepepacx0/10BaHHBIX YHEPTOHOCUTENEH;

Hcnonp3yembie 0003HAUCHUS :

R - conmpoTuienne Temtonepenade (M2 * °C / Br);

Re® - tpebyemoe conpoTuinenue Temonepenade (M2 * °C / Br);

I - K03 PUIHMEeHT, TPUHUMAaEeMbIil B 3aBUCUMOCTHU OT IMOJIOKEHHS HApY>KHON MOBEPXHO -
CTH OrpakJIalolIel KOHCTPYKIUH K HapyXHOMY Bo3ayxy (JI2 Tabx 3);

g - yzaensHble Temtonotepu (Bt / mM?);

Q - momusIe Termonorepu (BT);

tH, ts - U3MEpEHHbIE TEMIIEpaTyphl HAPYKHOTO U BHYTPEHHETO BO3/1yXa;

Ts, Xu - M3MEPECHHBIC 3HAYCHHUS TEMIIepaTypbl Hapy>XKHOW W BHYTPEHHEH MOBEPXHOCTH
Orpa->KJarolBeil KOHCTPYKIIUH;

5-  TONIIHMHA KOHCTPYKUHUHU (M);

- TeIJIONPOBOAHOCTb KOHCTpYKIUH(BT/M*°C);

s, Ay - KOO(PPUITMEHT TETI00TAaYM COOTBETCTBEHHO Y BHYTPEHHEH U HAPYKHOH MTOBEPXHOCTH
orpaxjatomieil konctpykuuu (Br/m *°K);
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ax, ap - COOTBETCTBEHHO KOHBEKTHMBHAs M JYYHCTas COCTABILIONIME KOI(PPHUIMEHTA TeruIo-
oraun (Br/m?*°K); F - miomaib 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(ta_tn) (5)

i At* we,

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

Tepmurieckoe CONPOTHBIIEHHE CJIOSi MHOTOCJIONHHON KOHCTPYKIIMHU Onpeessercs no GopmyJe:

o (6)

3nech He0OXOAMMO II0JIL30BATHCS YKazaHusiMu 1.2 u3 JI2.

Comnpotusienue Teruionepenade MHOrOCIOMHOM KOHCTPYKIMU OTipefensercs no Gopmyine:

1 ! (7)
R=—+)>) R +—
a, Z “a,

Bce BoinenpueieHHbIE POPMYIIBI IPUMEHSIOTCS IS BBIYUCICHUS TPEOYyEMBIX U PACUETHBIX
3HaUE€HUN MpH NPOEKTUPOBAHUU KOO 37eCh HCHOIb3YyeTCSd PacdETHbIM KOA((UIMEHT TeIio-
HPOBOHOCTH MaTepuaina cios (X), Ho Ha IPaKTHKE ero 3HaYeHHe OyIeT OTIMYHO OT IPOSKTHOTO.

Eciu HeoOXoauMo ompenenuTh pacyéTHOE 3HA4Y€HHWEe, TO a U ay NpUHHUMaroTcs no JI2
(tabmunel 1.2 1 1.3 3TOr0 M3AaHUsA), @ €M 00pabaThIBAIOTCS Pe3yabTaThl HATYPHBIX U3MEPEHUH,
TO 3TU 3HAYEHMSI PACCUUTHIBAIOTCS 110 IKCIEPUMEHTAIbHBIM JaHHBIM.

Jlnis BeluMcneHus: R 1o pe3ynbTaTaM HaTypHBIX U3MEPEHUI MOXKHO UCIOJIb30BaTh CIIEIYIOLIHIEe
BBIPA)KEHUS:

po L [tmT (3)
(24 t ¢ T,

&

Ota GopMyna mpuMeHsIeTCsl JUIsi 00paOOTKH AKCIIEPUMEHTAIbHBIX JTaHHBIX. 3JI€Ch BCE 3HAUCHUS
OepyTcs MO pe3yibTaraM HM3MEpPEHUl, a dz - BhIUUCHAETCA. 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, -7, T,-7T, T,—1 (%)
R=R,+R+R,=%"" 57 Bl

9 9 9

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:

qx(t,—t,) e

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

4y

rue:
q - cpenHss 3a pacYETHBINA IEPUO H3MEPEHHASI INIOTHOCTh TEIUIOBOTO MoToKa (BT/M );
Rm- TepMmuueckoe COMpoTUBIEHUE MpeoOpa3zoBaTelisi TEIUIOBOTO MOTOKA, OMpeneiseMoe Mo
€ro NacrnopTHBIM JTaHHBIM;
RC - Tepmudeckoe conpotusienue cios, npukpersitomiero [T, onpenensemoe pacuérom;
TepmMuueckoe CONPOTUBICHUE CIIOS OIPAXKIAAOLIEH KOHCTPYKLIIMM MOXHO OIPEIEIUTh Kak
Pa3HOCTh TEMIIEPATYP HA IPAHULIE CIIO0A JEIEHHOE Ha INIOTHOCTh TEIJIOBOIO MTOTOKA YEpe3 HEro:
(11)
R — ?'-e - TH

q

Jnst cnmost orpakJaroiield KOHCTPYKIIUU C BO3AYIIHBIM MPOMEXKYTKOM TEPMHUYECKOE COIPO-
THUBJICHHE OIpeeisaeTcs crenraibHbpM criocodom o 'OCT 26254-84.

Ecnu Bo3HMKIIa HEOOXOAMMOCTH MO pe3yibTaTaM H3MEPEHUU OMPEAeNUTh TeMIIepaTypy
BHYTPEHHEN MOBEPXHOCTH OTPakJAI0IIEH KOHCTPYKLMH AJisi IPYTUX PAaCUETHBIX YCIOBUM pacyeT-
HBIM TYTEM, TO 3TO JenaroT no npuioxennto 7 u3 FOCT 26254-84.

2. Ecnu u3mepeHus (] HE MPOBOIWINCH, 2 HEOOXOIMMO BBIYHCIUTH TEIJIOBOW TMOTOK IO
pe3yabpTaTaM TEIJIOBU3UOHHON ChEMKHU, TO UCTIONB3YIOTCS CIIEIYIONINE COOTHOIIICHUSI:
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(12)

q = QKOHB + q.ﬂy'{

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

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

rae:  C - koaddunueHT myyencnyckanus adcomtoTHo uépHoro 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.
AGCOMOTHO YEPHBIM TEJIOM MOXXKHO Ha3BaTh MaTepHajl, KOTOPBIH NP JaHHOM Temreparype u3iy-
YJaeT HanOOoJIbIIee KOJIMIECTBO TEIIOBOM SHepruu. OCHOBHBIE CTPOUTENILHBIE MATEPUAITBI OTHOCSATCS
K TaK Ha3bIBAEMBIM «CEPBIM TEJIaM».

[110THOCTH TETUIOBOTO MOTOKA JIy4Ille BCETO HE BBIUUCIIATH, & H3MEPATh HEMOCPEICTBEHHO
npu oOcienoBaHuu 31aHui. Jlemath 3To HE0OXOAMMO B cooTBeTcTBUU ¢ TpeboBanusmMu ['OCT
25380-82 mpeodpaszoparenem temaoBoro moroka MTII-11 nim ananornansM (nmpudopst mo [OCT
7076-78). AnUTEeIbHOCTh U3MEPEHUIN C Hapy>KHOU CTOPOHBI OrpakJarollluX KOHCTPYKLUH ompese-
JISIeTCsl TeTIOBOM MHepuuen nocneanux (1o 15 cyrok). Cornacuo nmpunoxkenuto 3 uz 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 M3MepseMast INIOTHOCTh TEIJIOBOro MOTOKA HaXOoIuIach Obl B AMamna-
30me 33-50 B1/M%. D10 obecmeunBaeTcs IpH TEMIEpaTypax HAapyKHOTO BO3ayxa oT -15 mo -32.
[Tpu Gonee BHICOKHX TeMIlEpaTypax MOrpelHOCTh U3MEPEHUI BO3pacTaer.

YtoOb1 n30exkaTh TPYTHOCTEH C TEMJIOBOM MHEPIMEW M3MEPEHHUs TEIUIOBOTO MOTOKA MPOBO-
JISIT, KaK MPaBUJIO, C BHYTPEHHEH CTOPOHBI OTpakJaroIIUX KOHCTPYKUUNA. C HapyKHOH CTOPOHBI
TaKWue U3MEPEHUs TPOU3BOIST B CIIydasX COXpaHEHHs YCTOHYHMBOUN TeMIIepaTyphl Ha IIOBEPXHOCTH
¥ HEBO3MOKHOCTH NPOBEJCHUS U3MEPEHUI BHYTPH.

Boznymniabie 3a30pbl MeXy TaTYMKaMU M TIOBEPXHOCTBIO He nomyckaroTcs. [llepoxoBaroctn
YCTPAHSIOTCA, TATYMKH YKPEIUISIOT HAa TEXHUYECKHUI 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 COIPOTHUBJIICHUCM BO3AYXOIIPOHUIIA-
HUIO OrpakJarollell KOHCTPYKIMH, TO HEOOXOAUMO ONPEAETUTh PA3HOCTh AABJICHHSI BHYTPEHHET O
U HapYXXHOT'O BO3/AyXa M BOCIOJIb30BaThCs popmynamu 1.5.1 u3 JI2 11t cpaBHEHUS ¢ HOPMATUB-
HBIMU 3HAUYECHUSIMMU.

Onpenenuts TEIIONOTEPUBO31yXONPOHUIIAHUEM YEpPE3 OTPAKAAIOLIUE KOHCTPYKLHMH J0-
BOJIbHO TPYJHO. 3[1€Ch 3TO SIBJICHHE CBSI3aHO C IIEPEHOCOM BeIlecTBa. TakuM 00pa3oM, B HACTOsILEE
BpPEMsI MBI ONIPEAECIISAEM TONBKO TEIUIONOTEPH YEPE3 OrPaXk NAI0IUE KOHCTPYKLIUU 3a CYET TEIUIOBOTO
HOTOKA. DTU TEIUIONOTEpH OYAYT HECKOJIBKO MEHbINE JIeHCTBUTENbHBIX 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
TEPMHUYECKOE CONPOTHUBJICHNE paBHO HY/0. [Iporiecc BO3AyXONPOHUIIAHUS CIMILIKOM «HECTALMO-
HapCH» U 3aBUCUT OT Pa3HOCTU [[aBJIeHHﬁ, 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 (3aKJIeHKa OKOH, FE€pMETH3aLUs [IIBOB).

5. IlopsinoK BBHINOJIHEHHS PadOTHI

=

O3naxkomumuvcs ¢ Memooamu npo8edeHUsi UHCMPYMEHMAalbHO20 IHeP20ayouma.

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 opopmiieHnIo oryera

Otuer o paboTe TOKEH COAEePKATh:
HazBanue u nenpb npakTuueckoi paboThl.
Onucannie Ha3HAYEHUS 00OPYIOBAHUS IJIsi HHCTPYMEHTAIBHOTO SHEPTOAYIHUTA.
Kpatkoe onmcanue mporiecca IpoBeACHIS HHCTPYMEHTAIBHOTO SHEPTOAY/IHTA.
BbIBO/IBI M pEKOMEHIALINY 10 YCTPAHEHUIO NeEKTOB 3TaHHS.

NS

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

1. ey padoThI

1. ITpoBectu ananu3 3¢(peKTUBHOCTH UCOIB30BaHUS OBITOBBIX TPHOOPOB.

2. MW3yuuTh XapaKTEPUCTHUKU  DJIEKTPOOBITOBBIX MpHOOpPOB U  00OpYyIOBaHUS IS
WHAUBUAYAJIbHOTO HCIIONb30BaHUS, ONPEIEIUTh DPEXKUM HX pPadOThl B TEUEHUE BpPEMEHH,
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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
MOXXHO HCIIOJb30BaTh B3aME€H BHOBbH HpOI/I3BOZ[I/IMOI>'I, " 3a CUCT 3TOI'0 K€ CHHU3UTH 3arpsA3HCHUC
oKpyxaromier cpenbl. Kpome Toro, sHeprocoepekeHne BBHITOJHO YKOHOMHUYECKH. MeponpusTus
0 HSKOHOMHH JHEpropecypcoB B 2,5-3 pasa jemeBiie, 4Ye€M IPOU3BOJACTBO M JIOCTAaBKa
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) TOIUTMBHO-
JHEPreTUYECKUX PECypCOB M Ha BOBJICYCHHE B XO3SIMCTBEHHBIH O0OPOT BO30OHOBISIEMBIX
HCTOYHHUKOB OSHCPIUH. 3HCpFOC6€p€)KeHI/I€ — BaXHad 3aJada IO COXPAHCHHUIO IMPUPOAHBIX

pECypCoB.

OcHogéHble Hanpasnenus u cnocodvl IHepzocoepercenus
OKOHOMUSL 2TIEKMPUYECKOU IHEP2UU

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);

® ONTUMAJILHOE Pa3MEIICHUE CBETOBBIX MCTOYHHKOB (MECTHOE OCBEIEHUE, HAIPABICHHOE
OCBEIILICHHE);

® UCIOJB30BaHUE OCBETUTENBHBIX MPUOOPOB TOIHKO MO HEOOXOUMOCTH;

® TIOBBIIICHWE CBETOOTIAYM 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 MHTCIIICKTYAJIbHBIX pacnpeﬂenéHHHx CUCTEM VYIIPABJICHUA OCBCUICHUCM
(MUHUMM3HUPYIOIIMX 3aTPaThl HAa SJIEKTPOIHEPTHIO ISl JAHHOTO OOBEKTA).

DIIEKTPOIPUBOI
OCHOBHBIMU MEPOTIPUATHSIMH SBIISIOTCS:
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ONTUMAIILHBINA TI0JJ00P MOITHOCTH AJIEKTPOBUTATEIS;
MCII0JIb30BaHUE YaCTOTHO-peryaupyemoro npusoja (UPII).

DIeKTPOOOOIPEB U IITEKTPOILIUTEI

OCHOBHBIE MEPOTIPUATHS:

noa00p ONTUMAIILHOW MOLTHOCTH 3JIEKTPOOOOTPEBATEIBHBIX YCTPOHUCTB;

ONTUMAIIFHOE pPa3MEIUICHWE YCTPOWCTB 3JEKTPOOOOrpeBa Ui CHIDKEHHS BPEMEHU H
TpeOyeMOil MOIITHOCTH UX HCIIOJIb30BAHUS;

HOBBIIICHUE TEIIOOOMEHA, B TOM YHCJIE OYUCTKA OT T'PA3H HMOBEPXHOCTEH YCTpOMCTB
3NIEKTPO0OOrpeBa U KOH(YOPOK NIEKTPOILINT;

MECTHBI  (JIOKaNbHBIM) o00OrpeB, B TOM YHCIE [EPEHOCHBIMH  MACISHBIMH
o0orpeBarelsiMi, HalpaBJIeHHBIH 000TpeB pedieKkTopamu;

UCIIOJIb30BaHUE MACIISIHBIX 00OTrpeBaTeNeil ¢ BEHTHIISTOPOM U YCKOPEHUS TeriooOMeHa
B KBapTHPE,

UCTIOJI30BAaHUE YCTPOMCTB PETYIMPOBKM TEMIEpaTypbl, B TOM YHCIE YCTPOWCTB
ABTOMATHYECKOTO BKIIOYCHUSI M OTKJIFOUEHUS, CHH)KEHUS MOIIHOCTH B 3aBUCHMOCTH OT
TEMIIepaTypbl, BDEMEHHBIX TAHMEPOB;

UCTIOJIb30BaHUE TEIUIOBBIX aKKYMYJISITOPOB;

3aMeHa 3JeKTpooOOorpeBa Ha 000TPEB C UCTIOJIF30BAHUEM TEIIJIOBBIX HACOCOB;

3aMeHa >JIeKTpooOorpeBa Ha 00OTPEB Ta30M WM MOJKIIOYEHHE K IIEHTPATU30BAaHHOMY
OTOIICHHIO, B CIIydasiX, KOTJa Takasi 3aMeHa BBITOJTHA C YIETOM TpeOyeMbIX HHBECTHUIIHIA;
UCTIOJIB30BaHUE MTOCY/IBI C IIMPOKUM TUIOCKUM THOM.

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;

oOecrnevyeHre MPaBUIBHBIX YCIOBHI AKCIUTyaTalluu (He JOMycKaTh 0Opa3oBaHMs Halleu,
MHes B XOJOAWIbHUKE, BOBPEMSI pa3MOpPaKUBATh);

HE MOMELIaTh B XOJOJIWIbHYIO YCTaHOBKY (XOJOIWJIBHHMK) MaTepualbl U MPOAYKTHI,
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;
00eCreynTh 3aKphITHE OKOH U ABEpPEH MpHU KOHAUITMOHUPOBAHUH;

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

HAaCTPOUTh PEXUM aBTOMAaTHYECKOTO TMOJJEPKaHUS ONTHUMAaJbHOM TeMIleparypbl, He
OXJIaXKJ1as1, 10 BO3MOKHOCTH, 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 (hacagax JOMOB);
YTOOBI OTKJIIOYATh KOHAUIIMOHEP HA HOYb.

IToTpebsieHue ObITOBBIX U IPOYMX YCTPOHCTB

npu BEIOOpE HOBOW ayAHO, BUJEO, KOMITBIOTEPHOM U JIp. TEXHUKU OTAABATH MPEATNIOYTECHHE,
IpU IPOYUX PABHBIX XapaKTEPUCTHKAX, YCTPOMCTBY C MEHBIIMM 3HEPronoTpeOsIeHUEM,
Kak B paboyeM pexuMe, TaK U B JCKYPHOM pexume (OONBLIIMHCTBO COBPEMEHHBIX
OBITOBBIX YCTPONCTB MOTPEOJSIIOT 3JIEKTPOIHEPTUI0 JakKe€ B BBIKJIIOYEHHOM COCTOSHHM,
T.K. HE BBIKJIFOYAKOTCS ITOJTHOCTHIO, a TIEPEBOATCS B «CIsiiuin» pexxum "stand-by/off");
UCTIOJIb30BaTh SHEProcOeperarofii peKuM, €ClIi OH €CTh B IPUOOPE WIIH YCTPOICTBE;
3aMEHUTb, 110 BO3MOXKHOCTH, MPUOOPHI, MMEIOINE B CBOEM COCTaBe TPaHC(HOPMATOPHEIC
0JIOKM NMUTaHMA, HA AHAJIOTUYHBIE C UMITYJIbCHBIMU OJIOKaMU MUTaHMS;

HE OCTaBJIATh BKJIIIOUCHHBIMU B CETh 3apsiIHbIE YCTPONCTBA [l MOOWIIBHBIX YCTPOUCTB;
u30eraTb UCHOJb30BAHUS YAJIMHMUTENEH, a ecad 3TO HEOOXOJMMO, HCHOJIb30BATh
YIUIMHUATENN C TPOBOJOM OONBIIOTO ce4eHHUs (IPU MajOM CEYCHHWH INPOBOJ HAuWHAET
I'PEThCsl U 3JEKTPOIHEPTHsl YXOAUT HE Ha MOJIE3HYI0 paboTy 3JIeKTponprudopa, a Ha HarpeB
IIPOBOJA YAJIUHUTENS);

CHHIKEHHUE TIOTEPD B CETH

HCIIOJIb30BAHUE SHEPTOCOEPETAIOIINX YCTPOICTB;

YBEJIMUCHUE 3HAYCHUY HOMHHAJIOB IPOBOTHUKOB - POBOJIOB M Kabesei
HCITOJIb30BAaHUE TOJIBKO MPOBOOB M KaOeJIel ¢ METHOM JKHITON
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 TEIIIOCHAOKEHUS
MeponpusiTisi MO  NOBBILIEHHIO  3(QQPEKTUBHOCTH  CHUCTEM  TEIIOCHAOXKEHUS

MpeaAyCcCMaTpuBarOT CJICAYIOIMIUC HAITPABJICHUA OIITUMU3AIIUN:

Co CTOpPOHBI HCTOYHHUKA:

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

UCIIOJIb30BAaHUE COBPEMEHHOTO TEIUIOTEHEPUPYIOIIEro 000pyAOBaHMs, TaKOro Kak
KOH/ICHCAIIMOHHbIE KOTJIBI U TEIJIOBbIE HACOCHI;

UCIIOJIb30BaHUE Y3JI0B yUETa TEIJIOBOM SHEPTHH;

UCIIOJIb30BaHUE KO- M TPU- T€HEPAIIH.

Co CTOpOHBI TEMJIOBBIX CETEN:

CHI)KEHHE TEIUIOBBIX NIOTEPh B OKPYKAIOILYIO CPELY;

ONTUMM3ALMS TUAPABINYECKUX PEKUMOB TEIJIOBBIX CETEH;

MCII0JIb30BaHNE COBPEMEHHBIX TEIJIOU30JIALIMOHHBIX MaTEPUAIIOB;

UCIIOJIb30BaHUE aHTUBAHIAIbHBIX MOKPBITHH P HApy>KHOW MPOKIIAIKE TEIUIOBBIX CETeH;
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CHHIXCHUC YTCUYCK U HCCAHKITMOHUPOBAHHBIX CJIIMBOB TCIINIOHOCUTCIIA U3 pr6OHpOBOI[OB.

Co cTOpOoHBI TOTPEOUTEIICH:

CHI)KCHHE TEIUIOBBIX MOTEPh Yepe3 Hapy)KHBIE OTPaTArOIINE KOHCTPYKIIUU;
UCTIOJIb30BaHUE BTOPUYHBIX YHEPTOPECYPCOB;

UCITIOJIb30BAHUE CHCTEM MECTHOTO PEryJIMPOBAaHMS OTONUTEIBHBIX TPUOOPOB LIS
UCKITIOYCHHS TTEPETOIa;

MEPEeBOJ] 3/IaHUH B PEKUM HYJIEBOTO MOTPEOJICHUS TEIUIOTHI Ha OToruieHue. [Ipu sTom
NoJyIep)KaHue MapaMeTpOB BO3/yXa B 3JaHUU JOJDKHO MPOHMCXOMTH 32 CYET BHYTPCHHUX
BBII[CJICHI/Iﬁ TCIJIOTHI U BBICOKHX ITapaMETPOB TEIJIOBOU U301,

UCTIOJIb30BaHUE Y3JIOB YUETaA TEIJIOBOM SHEPTHH.

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 );

€/IMHOBPEMEHHBIC 3aTpaThl HA MPOBEICHUE YHEProayauTa (IHEProoOciIeIOBaHus ),
€/IMHOBPEMCHHBIC 3aTpaThl Ha NPUOOpPETEHHE W MOHTAXK NPUOOPOB y4éTa M CUCTEM
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 1.1.);

KaK CHMIKeHue naonu sHepropecypcoB B BBII B crommocTHOM BbIpakeHuH, JHUOO B
HaTypalbHbIX €IMHUIAX (T.y.T., KBT.4.) Ha 1 py06. BBII

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

a¢hekTh MOBBIILICHUS KOHKYPEHTOCTIOCOOHOCTH (cHmxeHue noTpebneHus
SHEPTOPECYpCOB HAa E©IWHHUIY MPOU3BOJMMON MPOAYKIMH, SHEProdh(PeKTUBHOCTH
MPOU3BOAMMON MPOAYKIIUU IIPU €€ UCIIOIb30BAHNH );

3¢ GdEeKThl AN ANEKTPUUYECKOM, TEIIOBOM, ra30BOi ceTH (CHUKEHHME MUKOBBIX HATPY30K
MPUBOAUT K CHIDKCHHIO PHCKAa aBapyid, TMOBBIIMICHUIO Ka4eCTBA DHEPTHH, CHIKCHHIO
MOTEPh PHEPrUM, MUHHUMHU3AIMU WHBECTHIIMI B paCHIMPEHHE CETH, M, KaK CIEJICTBUE,
CHIKEHHUIO CETEBBIX Tapu(OB);
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e peiHOYHBIE 3(eKThl (HampuMep, CHIKEHHE MOTPEOICHHs AJIEKTPOIHEPTUH, 0COOEHHO B
IIUKOBBIE YaChl, IPUBOJUT K CHI)KEHHUIO LIEH Ha SHEPTUI0 U MOIHOCTh HA ONITOBOM PBIHKE
AIIEKTPOIHEPTUHU - OCOOCHHO BAYKHBIM SIBIISICTCSI CHIDKEHUE MOTPEOICHUS SIEKTPOIHEPTHU
HaceJIeHUEM Ha OCBELLCHHE B BEYEPHEM ITHKE);

e >(pdexTpl, cBA3aHHBIE € OCOOCHHOCTAMHU DEryJIMpOBaHUS (HANIPUMEp, CHUXKEHUE
nOTpeOJIEHUsT DJIEKTPO3HEPIrUM HACEIIEHUEM YMEHBIIAET Harpy3kKy IEepeKpecTHOIo
cyOcHIMpOBaHMS Ha MIPOMBIIIICHHOCTD - B HACTOsAIIEe BpeMs B Poccun HaceneHue miaTuT
3a 3JIEKTPO’HEPTUI0 HMXKE €€ Cce0eCTOMMOCTH, AOIOJIHMUTENbHAs (MHAHCOBas Harpyska
BKJTIOYAETCs B TapU(bI U1 TPOMBIIIICHHOCTH);

e okojoruyeckue d3pdexTsr (Hampumep, CHWKEHHE TOTPEOJICHUS DIICKTPUYECKOH U
TEIUIOBOM SHEPruM B 3UMHEE BpeMs MNPUBOJUT K pasrpy3ke Hambosiee IOpOruX MU
"IpSA3HBIX" ANMEKTPOCTAHINK U KOTEJIBHBIX, PA0OTAIOIINX Ha Ma3yTe U HU3KOKAYeCTBEHHOM
yrie.);

e cBs3aHHble O(dekThl (BHMMaHHE K TMpobiieMaM DSHEProcOEpeKeHus NPHBOJUT K
MOBBIIICHUIO  03a00YeHHOCTH mpoOieMamu  oO0mell  >PQPEeKTUBHOCTH CUCTEMBI -
TEXHOJIOTUH, OpraHu3allli, JOIMCTUKU Ha IPOM3BOJCTBE, CHUCTEMbl B3aMMOOTHOILICHUH,
rutatexeit u oTBeTcTBeHHOCTH B JKKX, OTHOIICHUS K JOMAITHEMY OFOJDKETY y TPpaKIaH).
OObIYHO Haualy peaqu3alul MEpPONPUATHH IO 3HEProcOEpeKEHUI0 IMPEALIECTBYET

IPOBEICHUE SHEPTOAYIUTA.

B Poccun n apyrux crpaHax B HacTosllee BpeMsl Hanbosiee HaCyLHBIM SIBJISIETCS. OBITOBOE
sHeprocOepexeHne (dHeprocoOepexeHne B ObITY), a Takke 3Heprocoepexenne B cepe KKX.
[TpensaTcTBUEM K €ro OCYIIECTBJICHHUIO SIBIICTCS CIEpKUBaHUE pocTa Tapu(oOB JUIs HACEIECHUs
Ha OTJICNIbHBIE BUJBI PECYPCOB (DIEKTPOIHEPTHsi, Tra3), OTCYTCTBHE CPEACTB y MPEAIPUATHHA
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 — HIEKTPUUECKOTO 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 MOTPEOJICHUE DIIEKTPOIHEPTHH U IOSBISIETCS BO3MOYKHOCTh
HKOHOMHTD OFOJUKET, CIes 3a MOTPeOIeHUEM 3JIEKTPOIHEPTHH B 3aJlaHHBIN MEpUOJl BPEMEHH.
Boinyckatorcss opHodasHble W TpexQasHble CUETYMKH, HWHIYKIMOHHBIE WM 3JIEKTPOHHBIE.
Bkirogarores B ceTh uepe3 TpaHc(opMaTopsl TOKA (HEMPSIMOTO BKIIOUEHHs ) U 0e3 HUX (MpsSMOro
BKJItoueHus). [11st BKiroueHus B ceTh HanpskeHreM 70 380 B npuMeHsoTcs C4eTYNKU Ha TOK OT
5 mo 20 A. Ha nuueBoil CTOpOHE CUETUYMKA YKa3bIBaeTcsd YHUCIO OOOpPOTOB JMCKA,
cootBercTByMoIee 1 kBTxy anexkrposnepruu. Hanpumep, 1 kBrxu — 1250 06opoToB 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 HAIPSDKEHHS C MarHUTHBIMM CHJIaMU
ATIOMHUHHEBOTO JHMCKa, B pe3ylbTaTe B3aUMOJEHCTBUS YHUCIO OOOPOTOB JUCKa MPSMO
MPONOPIMOHAIBHO OTPAXAET PACXO0J] AIEKTPOIHEPIHH CIIEHHAIBHBIM CYETHBIM MEXaHHU3MOM.
MHorue noTpeduTeNn He ClenaT nepexoIuTh Ha 06ojiee COBPEMEHHbIE HJIEKTPOHHbBIE CUETUYHKH,
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XOTsA HMHAYKIHUOHHBIC CUYCTYHMKHU SBJIAIOTCA (1)1/1314%01(1/1 YCTapCBIIMMHU KW HE IMMOAACPKHBAIOT
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Puc. 3

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

B otnuumne ot HHAYKOUOHHBIX CUCTUYNKOB, SJICKTPOHHBIC CUCTYHUKU ITOCTPOCHBI HA OCHOBC
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.

© PI'YTHUC




PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBUCA» Aucm 82 uz 102

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 Kk, | Bpems pabothi B | Peywtipu0.,
IIT. CYTKH 1p, yac Br

OcBeTUTENILH
b€ IPUOOPHI

Harpesarens
HbIE
npubopbI

IIpoune
npudopbI

2. CymMapHas MOILTHOCTB PUOOPOB IO IPyIIaM NOTpeOUTeNel onpeaensercs:

P=P Xkl-,BT

i yem;
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rne P

yem

- YCTaHOBJICHHAs MOIITHOCTH 3JIeKTporprdopa, Bt;

K — koimMuecTBO MPUOOPOB TAHHOT'O KJlacca.
JlanHbIe pacyeToB 3aHOCATCS B Ta0auUITy 1.1.
Jis manpHEWIINX pacyeToB 3anonHseTcs Tabnauna 1.2

Tabnuna 1.2
Pacuer pacxona 3JIEKTPOIHEPTUH
O6opynoBanue P, Bt Kon-Bo K, | Bpemst pabotsl B | ITorpetite
LIT. CyTKH fp, yac Hue, KBrt-
q

OcCBETUTEBLH

bIC PUOOPHI

Harperarens

HBbIC

IPUOOPHI

[Ipoune

puOopbI

3. PaccuutbiBaeTcs BpeMs pabOThl Ka)KA0W TPYyNIoi mpuOopoB B MECSII:
Ti = tpi X Ni , 4
raet; — Bpems paboTel i-ro mpubopa B CyTKH, U;

N, — KonmuecTBO AHEH, B KOTOPBIX TPUGOP paboTal tp 4acoB B CYTKH.

4. PaccuuThIBaeTcsi MOTPEOJICHUE JJIEKTPUUECKOW JHEPTrUU KaKIOW W3 TPy MpuOOpoB 3a

ompeeNeHHbI neproj BpeMenu (X):

X
ZTi xP
_im

' 1000

, KBTxu

5. PaccuutbiBaeTcsi cymmMapHoOe NOTpeOIeHHE 3IEKTPOIHEPT UM BCEMU IpyNIaMH IPUOOPOB:

X
Hcy/w :ZH1+H2 ++H3 ) kBTxy
i=1

6. OnpeaensitoTcs TOJI0BbIE 3aTPAaThl HA JIEKTPOIHEPTHIO:
3=11.x1], pyb.

rae [[ — croumocTth 1kBTX4 anekTposHepruu (Tapud).
Jlannble pacyeToB 3aHecTu B Tabm.1.2.

7. PaccunTbiBaeTCs MPOLIEHT NOTPEOIECHUS SHEPTUH KaX/10M U3 rpyln notpedurenei ot obiero

noTpeOIIeHNUs IIEKTPOIHEPTUH.
3. IlopsaoK BBINOJTHEHUs PadoThl

1. U3yuyums ocnosHble nanpagieHusi u cnocoObl IHEP2OCOEPeHCcEeHUS.
2. O3HAKOMUMBCSL € MEMOOUKOU NPOBEOCHUS UCCIEO08AHUSL.
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3. Obpabomamv pe3yrbmamsi UCCAEO0BAHUSL.

4. Ilo ceoum OaumHbIM NpoOU3GeCMU  pacuem  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 1o paboTe 10JIKEH COAEPKATh!
HasBanue 1 11e71b MpakTHYECKON paboTHI.
CxeMy HHAYKIIMOHHOTO U CXEMY DJIEKTPHYECKOTO CUCTUHNKOB.
Pacuetsl sHEpromnoTpedIeHus.
Tabnumy xapakTepucTHK ucciegyeMoro oOopyldoBaHMs M TaOnuIy pacxoja
AIIEKTPOIHEPTUH.
5. Tloctpouts rpaduky.

AP

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

1. ey padoTsbI
1. O3HaKOMHUTBCS C 3TallaMU IPOEKTUPOBAHUS SHEPTOd()PEKTUBHBIX 3aHUM.
2. V3yunTh NOPSNOK NMPOBENEHUS TEIIOTEXHUYECKOIO pacdyeTra Orpa)KJAAroIIHUX 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
BAPUAHTAaM.
6. Cnenath BBIBOABI O HEOOXOAMMOCTH MHPUMEHEHHs 3HEprod((eKTUBHBIX TEXHOJIOTHH U
MaTepHaJIOB IIPU CTPOUTEIBCTBE 3/1AHUI U COOPYKEHUM.

2. O0uMe moJoKeHus

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

HCO6XOI[I/IMOCTB paduKaJIbHOTO MEPECCMOTpPA NPUHIHUIIOB IIPOCKTUPOBAHUA U CTPOUTCIILCTBA SHaHHﬁ, T.

K. IPUMCHCHUEC TPAAUIUOHHBIX JJIA Poccun CTPOUTECJIBHBIX MAaTCPUAIOB U TEXHUYCCKUX peH_IeHI/Iﬁ HE

oOecrieunBaeT TpeOyeMOro Mo COBPEMEHHBIM HOPMaM TEPMUYECKOTO COMPOTHUBIICHUS Hapy>KHBIX

OTpaXKAAONIUX KOHCTPYKIIMM 30aHUM.

B HOBOM cTpoHMTEeNbCTBE BCE OOJbIIEE PACHPOCTPAHCHHE MOJIYYAIOT TPEXCIOHHBIC

KOHCTPYKIMU CTCH U3 KUPIINYA, JIErKOOETOHHBIX OJIOKOB U MaHeJICH WU MOHOJIUTHOIO )Keﬂe306€TOHa,

© PI'YTHUC



PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
VUPEXIEHVE BBICIIIETO OBPA3OBAHVSI

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA» Aucm 85 us 102

B KOTOPBIX MPEAYCMOTPEHO MpuUMeHeHHE S()PEKTUBHBIX YTEIIUTEICH B KauyeCTBE CPEIHETO CJOs
MEXy HECYIICH HJIM CaMOHECYIIeH CTEHOW U 3alllUTHO-ACKOPATHBHON OOJIMIIOBKOM.

PanonanbHbIM 1 3(()EKTHBHBIM CHOCOOOM TOBBIIICHUS TEIUIO3AMUTHI AKCIUTYaTHPYEMBIX
3IaHUM SBJSETCS JOTOIHUTEIBHOE HAPYKHOE YTEIUICHHE X OTPAXAAIOIIUX KOHCTPYKIIUM.

[Ipy HOBOM CTPOUTEILCTBE HCIOIB3YETCS KaK HAPYKHOE YTEIUICHHE, TaK W IMPUMEHEHUE
3¢ (HEKTUBHBIX YTETUIUTENCH B KAYECTBE CPEIHETO CIIOS B TPEXCIOWHBIX OrPaKIAIONIUX KOHCTPYKIIHSIX
W3 KUpIu4a u 0eToHa.

CymiecTByIolMe BapuUaHThl YTCIUICHWS 3/aHUM OTJIMYAIOTCA KaK KOHCTPYKTHBHBIMU
PEIICHUSIMH, TaK U UCIIOJIB3YEMBbIMH B KOHCTPYKIIMSAX MaTeprUaiaMu.

HeoOxomuMmblii  ypoBEHb TEIUIO3AIIUTHI HAPYXKHBIX OTPAXKIACHHN 3IaHUNA  OINPEACIISIeTCs
tpeboBanusimu CHull 1I-3-79* B 3aBHCHMOCTH OT MPOJOKUTEIBHOCTH OTOMUTEILHOTO IIEPHO/A
(I'COII) nns kaxa0ro peruoHa.

B coBpemenHoll mpakTHKe HauOOJIbIIEE MPUMEHEHHUE TONYYMJIM CJICAYIOIIHUE THIIbI
KOHCTPYKTUBHBIX PEIICHUH MO YTEIJICHUIO 3aHH:

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

- Hapy»XKHOE yTeIJICHUE 3JaHUii CO IITYKATYPHBIM HOKPBITHEM;

- HApyXHOE€ YTEIUICHHE CTEH C BEHTWJIUPYEMBIM 3a30pOM M OOJIET4€HHOW 3alllUTHO-
JIEKOPAaTUBHOM OOJIMIIOBKOM M3AEIUAMU THIA “CallAMHT ", “paHuna”, “3TepHUT” U Ap.

PU3NKO-TEXHUYECKUE CBOMCTBA UCIIOIb3YEMbBIX TEINIOM3OALMOHHBIX MAaTEPUATIOB OKA3bIBAIOT
onpeeNsoliee BIUSHIE HAa TEIJIOTEXHUUECKYI0 3((HEKTUBHOCTh U IKCIUIYaTallUOHHYIO HAJIEKHOCTh
KOHCTPYKIUH, TPYIOEMKOCTb MOHTaXa, BO3MOXXHOCTb PEMOHTa B IpPOIECCE SKCIUTyaTallud U B
3HAYUTEIBHON CTENEHM OIpPEeNeNAoT CPAaBHUTENBHYIO TEXHUKO-3KOHOMHYECKYIO 3()()eKTHBHOCTH
pa3IMYHBIX BApUAHTOB yTEIUICHUS 3/1aHUM.

Termon3onAuuoHHbIE  MaTepuaibl B KOHCTPYKLUMAX — yTEIUIEHMsS]  3JaHUM  JOJKHBI
COOTBETCTBOBATH TpeOoBaHMAM MoxkapHoil 6e3onmacHoct o CHull 21-01-97, umers rurueHnveckue
cepTu(dUKaThl, HE BBIACIATH TOKCUYHBIE BEIIECTBA B MPOLIECCE IKCIUTYyaTalluu U IIPU TOPEHUU.

Ha nonroBeuHocTs M CTaOMIBHOCTH TEMJIOPHU3UUECKHX U (PU3MKO-MEXAHUYECKHX CBOMCTB
TEIUIOM30JISILIMOHHBIX MAaTEPHAJIOB B KOHCTPYKLIMAX YTEIUICHUS 3[JaHUI BIUSIOT KaK KOHCTPYKTHUBHbIE
0COOEHHOCTH, TaK U IKCIUTyaTaIl[MOHHbIE (PAKTOPHI, BKIIFOYAS:

*  3HAKONEPEMEHHBIH  TEMIIEPAaTypHO-BIAXXHOCTHBIM  PEXMM  TEIUIOM3OJALMOHHBIX
KOHCTPYKLUH;

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

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

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

C yderoMm yka3aHHBIX (PAaKTOPOB TEIUIOM3OJISAILMOHHBIE MaTepUalbl JJIs YTEIJICHUs 3AaHui
JIOJDKHBI OTBEYATh CIEAYIOLUIUM OOLIMM TPeOOBaHUSM:
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* TEIUIOM3OJIALIMOHHBIA MaTepuan JOJDKeH obOecrneuuBaTh TpeOyemMoe CONpPOTUBIICHHE
TeIUionepenaye Ipd BO3MOKHO MHHHMAJIbHOM TOJIIUHE KOHCTPYKLIMH, 4YTO JOCTHUTaeTCs
MPUMEHEHUEM MaTepUasoB ¢ pacyeTHbIM K03 duimeHToM TeronpoBoanoctu 0,04—0,06 Bt/(meK);

* [ApPOIPOHUIAEMOCTh MaTepuayia J0JKHA MMETh 3HAYEHMs, MCKJIIOYAIOIIME BO3MOXHOCTh
HAKOIUICHHUS BJIar'd B KOHCTPYKLUHU B IIPOLIECCE €€ IKCILTyaTaluy;

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

* MPOYHOCTHBIE M Je()OpPMATHBHBIE XapaKTEPUCTUKH MaTepHala, OIpeaeiseMble TaKuMU
MOKa3aTesIMKU, KaK C)KMMAeMOCThb, IMpeaen MpoyHocTu Ha cxkatue npu 10% aedopmanuu, npenen
MPOYHOCTH HA PACTSIKEHUE, MPOYHOCTh Ha OTPBIB CIIOEB, JIOJKHBI 0OecreuynBaTh (HOpMOCTaOUIBHOCTD
U DKCIUTYaTallUOHHYIO HaJIe)KHOCTh MaTepuaa B OTpakJalolUX KOHCTPYKLIUSAX;

* MOPO30CTOMKOCTb;

* ruApoOoOHOCTH U BOJOCTOUKOCTE;

* OMOCTOMKOCTb M OTCYTCTBUE TOKCUYHBIX BBIJCICHUN IPU SKCILITyaTal1H.

B oreuyecTBeHHOW NpakTUKE B CTPOUTENBHBIX KOHCTPYKIMSAX HauOOJblIee NpPUMEHEHHE
HAIITU TeTUIOM30JISIIMOHHbIE U3/IeNUsl U3 MUHEPaIbHOW BaThl, CTEKJIOBOJIOKHA U IEHOIIOJIUCTUPOIA.

Peanuzanus HOBOM 17151 Poccuu KOHIENIIMU CTPOUTENHCTBA C UCIOJIb30BaHUEM I (EKTUBHBIX
yTeITUTENeH JOKHA OCYIIECTBISTHCS Ha OCHOBE JIETAIBHOTO aHAIN3a KaK CBOMCTB, PEKOMEHIYEMbIX
K IPUMEHEHUIO MaTepUasoB, BKJIIOYas WX JOJITOBEYHOCTh M 3KCIUIYaTallMOHHYIO HA/eXKHOCThb, TaK U
IPUMEHSEMbIX KOHCTPYKTUBHBIX PpELICHHMH ¢ Y4eTOM 3KCIUIyaTallUOHHBIX  OCOOEHHOCTEN
KOHCTPYKLIMH, MPOTEKAIOMMX B HUX (U3NYECKHUX M XHMHUYECKHX IIPOLECCOB M TpeOOBaHUI
HKOJIOTUYECKOM U TI0’KapHOM 0€30MacHOCTH.

[Ipy mpOeKTHPOBAHUU JKUJIBIX, OOLIECTBEHHBIX, MPOU3BOACTBEHHBIX 3JaHUM M COOPYKEHHM
(asiee 31aHUl U COOpYXEeHUI) HEOOXOAUMO 00eCrieunBaTh UX TEIJIOBYIO 3aILUTY C LEJBIO CO3JIaHMs
ONTUMAJIBHBIX CAaHUTAPHO-TUTMEHUUYECKUX YCIOBHMM MPU pa3yMHOM pPacXOAOBAHWU dHEPrOHOCUTENIEH
Ha OTOIUICHUE 3JaHUH U COOPYKEHUIA.

K xommuiekcy mepornpusTuii, 00ecreunBaonMX HAAJISKAIYI0 TEIJIOBYIO 3alllUTy 3JaHUNA U
COOPYXEHHM, OTHOCSTCS:

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

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

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

IIpoekTupoBaHNe TEIIOBOM 3aIMTHI 34AaHUM M COOPY)KEHHH OCYIIECTBISETCS Ha OCHOBE
tpeboBanuit CHull 23-01-99 «CrpourtensHas kmumaronorus»y, CHwull 23-02-2003 «TemnoBas
sammra 3maHuiy, CII 23-101-2004 «CBom mpaBmi 1O TPOSKTHPOBAHHUIO W CTPOUTEILCTBY.
[IpoekTupoBaHuE TEIJIOBOM 3alUThl 3MaHUAKW», a Takxke coorBercTByrommx ['OCToB m HOpMm
MPOEKTUPOBAHUS 3/JaHUW U COOPY)KEHHUH, B KOTOPBIX IPHUBEIEHbI HEOOXOJMMBbIE [JIsl pacyera
napaMeTpbl MUKPOKJIMMATa IOMELIECHHH.
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2. Ilopsinok mnpoBedeHUS TEMJIOTEXHHMYECKOI0 pacyeTa OrpaKIAlIIUX KOHCTPYKUMH
3MaHUI M COOPYKEHU I

B CHull 23-02-2003 ycraHOBIEHBI TPH 00S3aTENbHBIX B3aUMHO YBS3aHHBIX HOPMUPYEMBIX
II0Ka3aTelsl 110 TEIJIOBOW 3alUTe 3/1aHUs:

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

0) HOpMUpYEMbIE BEJIMYUHBI TEMIIEPATYPHOIO Iepernaga Mexay TeMIiepaTrypaMu BHYTPEHHET O
BO3/lyXa M Ha I[OBEPXHOCTH OrPAXKIAIOLIECH KOHCTPYKUMM M TEMIEpaTypol Ha BHYTpPEHHEH
MTOBEPXHOCTU OTPAXKAAIOUIEH KOHCTPYKIIMH BBIILIE TEMIIEPATypPbl TOUKH POCHI;

B) HOPMHUPYEMBIHN YAEIbHBIM PacXo]l TEIJIOBOM SHEPTrUU Ha OTOIUICHUE 3/1aHus, TIO3BOJISIONIHIMA
BapbUpPOBaTh I[OKA3aTEIM TEIUIO3AIIMTHBIX CBOMCTB OrpPaXKJAIOUIMX KOHCTPYKLMH C Yy4eTOM
nojJepKaHus TpeOyeMbIX [TapaMeTPOB MUKPOKIMMATa B TOMEILIEHUSX.

[Ipyn mpoeKTHpOBaHUM TEIUIOBOM 3alUThI >KUJIBIX U OOIIECTBEHHBIX 3JaHUIl HE00XO0IUMO
coOmoaTh TpeOOBaHMS TOKa3aTenel «a» U «O» wim «O» M «B»; Ui MPOU3BOACTBEHHBIX 3IaHUN —
nokazareneil «a» u «o». [Ipu sTom TpeboBaHUsIM MoKazaTenst «0» TOMKHBI yIOBIETBOPSITH BCE BUIbI
OTpaXKJAAOIIUX KOHCTPYKIIM.

[IpoBepky coOmrofeHuss TpeOOBaHUN TEIUIOBOM 3alMTHl OTPAKIAONIMX KOHCTPYKUUN IO
MOKAa3aTell0 «a» MPOBOIAT B CIEAYIOLIEH MTOCIEe10BATEIbHOCTH:

1) ompenensaoT HOpMUPYEMbI€ 3HAUCHHSI COMPOTUBIICHUN Terionepenade Rreq orpaxgaroniux
KOHCTPYKUUH (HapYKHBIX CTEH, MOKPBITUH, YePIaYHbIX U IIOKOJIBHBIX EPEKPHITHIA, OKOH, OaTKOHHBIX
nBepeil u (poHapel, HapyKHBIX IBEpEN U BOPOT) IO IPayco-CyTKaM OTOIUTENBHOIO IEPUOAA;

2) MpOBEPSIOT Ha IONYCTUMYIO BEJINYMHY PACUETHOTO TEMIEPATypHOTro nepemnaza Aty;

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

IIpoexkTupoBaHue TEMJIOBOM 3alIUTHI 3JaHUS HA OCHOBE HOPMHUPYEMOIO YJIEIBHOIO pacxona
TEIUIOBOM HHEPruM Ha OTOIUIEHWE 3JaHUsl IO TMOKa3aTelsiM «0» OCYIIECTBISIOT B ClEAYoIlen
MOCJI€0BATEIbHOCTH:

—  YCTaHABJIMBAIOT  HOPMHUPYEMbIE€  3HAU€HUS  CONPOTUBJICHHIO  TeIUloNepenaye
Rregorpaxiaromux KOHCTPYKUMH (HApyXXHBIX CTEH, IOKpPBITHM, YepAayHbIX U I[OKOJbHBIX
NEePEeKPBITHI, OKOH, OAJKOHHBIX JBepell U (QoHapell, HaApYKHBIX JBEpel U BOPOT) B 3aBUCUMOCTH OT
Ipagyco-CyTOK OTOMMUTEIBLHOTO NEPUOJA;

— Ha3Ha4yaroT TpeOyeMblil BO31yX00OMEH U ONPEIESIOT ObITOBBIE TETJIOBbIICICHUS;

— ycTaHaBIuBaroT kiacc 31anus (A, B wim C) no snepretnueckoit apdexkruBroctu. B cnyuae
BbIOOpA Kilacca A uinu B onpeaenstoT mpoLeHT CHUKEHUSI HOPMUPYEMBIX YIEJIbHBIX pacX00B;

— ONpPENENSIIOT HOPMUPYEMOE 3HaUEHHUE YAEIBbHOTO0 pacxo/a TeIIOBOM SHEPrHH Ha OTOIIEHHE
3aaHust h'*9B 3aBUCHMOCTH OT KJIacca 3/aHMsl, €r0 THIIa, STAKHOCTH U €ro MOIKIIOUEHHS K CHCTEME
TEIUIOCHAOKCHMUS

— PpacCUMTHIBAIOT YJEJNbHBIM pacxoj] TEIJIOBOM SHEPrud Ha OTOIUIGHHE 3/JaHui 3a
OTOMHTENBHBIN EPUOT e req.

Ilo noka3zareno «B» MPOEKTHUPOBAHUE TEINIOBOW 3aIUTHI 3JaHUM M COOPYKEHHH CBOJUTCS K

¥ CPAaBHHUBAIOT €0 C HOPMHUPYEMBIM 3HAYCHUEM (h
OIIpCACIICHUIO KOMILJICKCHOM BEJIMYUHEI 3HCpI‘OC6CpC)KCHI/I$I OT HCIIOJIB30BaHUA APXUTCKTYPHBIX,

CTPOUTCIIbHBIX, TCINIOTCXHUYCCKUX W HWHKCHCPHBIX peIlIeHHﬁ, HAIllIpaBJICHHBIX Ha 3KOHOMHIO
OHEPICTUUCCKHUX PECYypPCOB. OTO MO3BOJIAET CHU3UTH, II0 CpPaBHCHHUIO C IIOKA3aTcjiEM «ay,
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HOPMHpYEMbIC 3HAYCHHs COMPOTUBIICHHUS TEIUIONepenade isi KOHKPETHBIX BHUJIOB OTPa)IAOIIHX
KOHCTPYKITUI, HO HE HIKE MUHUMAJIbHBIX BEJIMYMH, YCTAaHOBJICHHBIX B 11. 5.13 CHull 23-02-2003.

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

MIPUHATOTO MTOKA3aTelis TEIJIOBOM 3alIUThI TPUBEIeHA Ha puc. 1.
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O61mme nonoxenns
1. OnpenensioT THN 30aHUs
2. BuifupaioT HapyKHble KIMMaTHYECKHE NapaMeTpbl
3. BuIGHpalOT BIAXHOCTHBIH PEXHM 31aHHs
4. BeibupaioT KIacc 30aHUs 0 IHepreTH4eckoi ddek-
THBHOCTH N

Bri6op cnoco6a cooTBETCTBHS HOPMUPYEMBIM

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

+ A4

Bu160op nosneMeHTHbIX BENH- Br160p ynensHOro pacxona Temno-
HMH R, MO rpaxyco-CyTKam BOH 3HEpPTUH g7
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[IpoBepka orpaHuYeHHs TeMnepaTypbl Ha BHYT-
PEHHEN NOBEPXHOCTH A%, S Af

v

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

NpoBepKa Ha HeBbINAEHHE KOHAEHCaTa
Tlposepka o nokasaTento «&»

v

DHepreTHUYECKHH MacnopT 3AaHus

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

¥ Ja

OKOHYAHHUE NMPOEKTUPOBAHUSA

Puc. 1. Cxema nmpoeKTUpOBaHUS TEIJIOBOM 3alIUTHI 3AaHUM

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

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

BennunHa OTKIOHEHUS pacUETHOIO Pexomennyemblie
O603HauCHH HammenoBanne Kacca (cbaKTqucxvoro) 3HAYCHUS yICIFHOTO Pacxoaa MEpONPHUATHS
¢ Knacca 9HEPreTH4YeCcKon TEMJIOBOW SHEPTUH Ha OTOIICHUE 37aHUs opraHamu
3¢ peKTUBHOCTH qhdeSOT HOPMATHBHOTO, % aJIMUHHCTPALINH CyObEKTOB
PO
7151 HOBBIX M PEKOHCTPYHPOBAHHBIX 31aHMiT
A OueHb BBICOKHIA Menee munyc 51 DKOHOMHUYECKOE
CTHMYJIMPOBAHHUE
B Bricokuit Ot munyc 10 mo munyc 50 To xe
C HopwmaneHsrit Ot mrroc 5 1o MuHyC 9 —
st cymiecTBYIOIUX 30aHUI
D Huzkuit Ot mroc 6 1o mmoc 75 XKenatenpHa
PEKOHCTPYKLIMSA 30aHUS
E OdeHb HUBKUHT Bonee 76 Heobxomumo yreruieHue
3aHUs B OJvKanIIeit
MIEpPCTICKTHBE

Knaccel A u b ycranaBnuBaroT [isi BHOBb IPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX 3IaHUM, a
kimacc C — mpu JKcIUTyaTalluu Bblieyka3anHbIX 3nanuid. K kiaccam D u E otHocsTcs 3manus,
Bo3BeeHHbIE 710 2000 r. ¢ 11e51b0 pa3paboTKU MEPONPUITUI 110 PEKOHCTPYKLIUU 3THUX 3AaHUM.

3. OnpenesieHne HOPMATHBHBIX IAPAMETPOB HAPY’KHOT'0 M BHYTPEHHEr0 BO31yXa

3.1 HapysxHble KIIMMaTU4YECKUE YCIOBUS MECTa CTPOUTEILCTBA 30aHUHM U COOPYKEHHUI

[TapameTpsl HapyxHOTO Bo3/yxa ycraHaBauBatoTcs 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 SKCIUTyaTallld, NMPUHUMAETCs CpeaHss
TeMIiepaTypa Hanbosiee XOJIOJHON MATHAHEBKH ¢ oOecnieueHHocThIo 0,92 mo rpade 5 Tadn. 1 CHull
23-01-99 iy 1o mpuIIoKEeHUIo | HACTOSIIMX YKa3aHUH Il KOHKPETHOTO MECTa CTpOouTenbsCeTBa. [Ipu
OTCYTCTBHMHM JAHHBIX JUUIsl KOHKPETHOTO ITYHKTAa PACUETHYIO TEMIIEPATYpPy HApyKHOTO BO3AyXa CIEAYyeT
OPUHUMATH 15 OJbKaiIero HacelIeHHOro MyHKTa, KoTopelid ykasan B CHull 23-01-99.

3.1.2. BraXHOCTHBI pEeXHUM pailoHa CTPOMTENIbCTBA 3JaHMS, HEOOXOAMMBIM i BBIOOpPA
TEIUIOTEXHUUYECKUX MTOKa3aTeled MaTepruaioB Hapy>KHbBIX OTpakI€HUH, ClelyeT IPUHUMATh 110 KapTe
BIIQXKHOCTH TeppuTopun Poccun, npuBeIeHHON B IPUIIOKEHNN 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 BHYTPHU JKUJIBIX U OOIECTBEHHBIX 3JaHUN ISl XOJOJHOTO MEpHOJa rojia MPUHUMAIOTCS T10
Tabm. 2.

Tabmuma 2

OnTtumanbHasg TemmepaTrypa M JONYCTHMas OTHOCHUTENIbHAs BIAXHOCTh BO3AyXa BHYTpHU
3/1aHUA Ul XOJIOJHOTO NEpHOJa roja

OrHocuTEIbHAS
Temneparypa
BJIAXKHOCTH
Twun 3ganus BO3/yXa BHYTPH
BO37lyXa BHYTPH
3padud ting, °C o
3manus, %
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PEIEPAJIHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEIIBHOE | CMK PIYTHC
(? _ YLIP]:DKHEHVIE BBICIIIETO OBPA3OP1AHV[$I
¢ «POCCUNCKNN TOCYOAPCTBEHHBIVI YHVBEPCUTET
PIYTMC TYPVISMA " CEPBUCA» Aucem 91 uz 102
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 npuHuMath corsiacHo 'OCT 12.1.005 u HopmaM NPOEKTUPOBAHUSI COOTBETCTBYIOIIUX
3/1aHUM.

3.2.3. Jlna TemiblX YepJakoB W TEXIOANONUN, a TaKKe B HEOTAIUIMBAEMbBIX JIECTHUYHBIX
KJIETKaX OSKWIbIX 3[aHUA C KBapTUPHOM CHUCTEMOM TEIUIOCHAOXKEHHSI PACUETHYI0 TeMIepaTypy
BHYTPEHHETO BO3]lyXa CIEAyeT MPUHUMATD:

JUTS. TEXHUYECKUX MoABanoB — mitoc 2 °C ;

JUISL HEOTAITUBAEMBIX JIECTHUYHBIX KJIETOK — 1toc 5 °C;

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

4. Omnpenenenne HOPpMHUpPYeMOro (TpedyeMoro) CONPOTHBJIEHUSI TelJionepenayve
OrpaIa0IIMX KOHCTPYKIIUIA

4.1 Hopmupyemoe conpoTuBieHue nepenade (Rreq) Hapy HbIX CTE€H, MOKPBITUI (YepaadyHbIX
NEPEKPBITHIT ), HOKOJIBHBIX IEPEKPBITHH, OKOH U (hoHApeH onpezenseTcs mo Tadi. 3 B 3aBUCUMOCTH OT
rpagyco-CyTOK OTOMUTEIBHOTO MEpHo/Ia KIMMaTHIECKOro paiiona ctpoutensctsa (Dd), °C-cyr.

Tabauma 3

HopMmupyeMmsble 3HaueHUsI CONPOTUBIICHUS TEILIONEpeaaue OrpayKaaroINX KOHCTPYKIUI

Hopmupyemeble 3HaU€HUS COMPOTUBICHUS
terutoniepenade Rreg, M?-°C/BT, OTpakJJaroLINX

o KOHCTPYKLUH
=
2] S
=
o g = S
S 5 5 g G
31aHusA U IOMELIEHUS 4 = = 3 o) =
> = plest = a =
k03 dunmenTsr a u b E = E g g =
B 3 o = 2
1) CTEH a I o <
= & g E [ £
°© e = £ =
E 2 = = =%
0 o 5] s
[;\ = bl s < a3
5 = S 5 3 = = o =
: =2 | ZE2| ©% 5 &
o E % o 2
> & I o= S E g = 8 o 2
g2 e o 0 = A Qo S
g0 g 2 g ¢ g S & g 5
~ ¢ = B = © 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 BBIIIE, 4000 2,4 3,2 2,7 0,4 0,35
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TYPU3MA Y CEPBVICA» Nuem 92 ws 102
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 1,4 2,0 1,4 0,25 0,2
1 HOPMAaJIbHBIM PEKUMaMHU 4000 8 2,5 1,8 0,3 0,25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 35 2,6 04 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 4,5 34 0,5 0,45
a - 0,0002 0,00025 0,0002 0,000025 0,000025
b - 1,0 1,5 1,0 2,0 0,15

[Tpumeuvanus:

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

3maHuii B 1103. 1 creayet npuHUMarth npu 3HadeHusx Dg mo 6000 °C-cyt: a = 0,000075, b = 0,15; ms
snaueHuit Dg= 6000...8000 °C-cyt: a = 0,00005, b = 0,3; s 3uauenuii Dg= 8000 °C-cyt u 6osee: a =

0,000025, b = 0,5.

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

pELICHUSAMHU 3all0JIHEHUI OKOHHBIX M JAPYTUX MPOEMOB, IPUMEHATh KOHCTPYKIIMM OKOH, OaIKOHHBIX

z[BepeIZ n (I)OHapeﬁ C IIPUBCACHHBIM COIIPOTHUBJICHUCM TCIUIONICPEAAYC HA 5 % HIXKE YCTAHOBJICHHOTI'O B

TadJIuLE.

Tabmuua 4 Hopmupyemsblii TemrepaTypHbIi Iepenag MEXIy TeMIepaTypoil BHYTPEHHETO
BO3/lyXa U TEMIIEpaTypOi BHYTPEHHEHN MOBEPXHOCTH OI'PaKIA0IEH KOHCTPYKLIUH

Ne Hopmupyemviii memnepamypuwlii nepenao At, °C
n/n
3oanus . |01 nepexpoimus
onst 07151 NOKpBLIMULL ons
Hao npoe3oamiu,
U nomewyerusl HAPYICHBIX |1l 4ePOAUHbIX 3EHUMHbIX
cmeH nepexpulmuti nodsaaL u gonapeii
Pexp noONoabLAMU P

1 |)Kunvie, neuebno-npogunaxmuyecxue u 4,0 3,0 2,0 tin—tqg
oemcKue yupexcoenus, WKobl, UHMepHambl

2 |Obwecmeennvle, Kpome YKA3aHHbIX 6 NO3. I, 4,5 4,0 2,5 tin—tqg
aomunucmpamusHvle u Ovimosvie, 3d
UCKTIOYEHUeM NOMEUeHUL C BANCHBIM UTU
MOKPBIM PeHCUMOM

3 |[Ipoussoocmeenibie nomewjeHus ¢ Cyxum u tint—ta, Ho ne | 0,8 (tintta), HO 2,5 tin—tg
HOPMATIbHBIM PEAHCUMOM bonee 7 He bonee 6

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

5 |lIpouzsoOocmeenHvle 30aHUsL CO 3HAUUMETbHBIMU 12 12 25 tin—tg
usbbImKamu s6HoU menjiomsl (boee
23 Bm/M?) u pacuemmoii omnocumensvroi
BIIANCHOCMBIO BHYMPeHHe20 8030yxa bonee 50
%
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Tabmuma 5 KoadduuueHt TemaooTnaun BHYTPEHHEH TOBEPXHOCTH — OTpaKIaromei

KOHCTPYKIIMHU
Ne Kosgppuyuenm
n/m Brympennss noeepxnocms ozpasicoenus Meni1oomoayu ain,
Bm/(m?-°C)
1 Cmen, nonos, 2naoKux NOMOAKOS8, NOMOIKO8 C @vicmynarowumy peopamu npu|8,7
omuowenuu evicomol N pebep k paccmosnuto a medxcdy spanamu coceonux pebep hla<
0,3
2 Tomoaxos ¢ sbicmynarowumu pebpamu npu omuowenuu hfa>0,3 7,6
Kosgppuyuenm
Brympennsis nogepxHocms 02pasicoenus Meni1oomoayu ain,
Bm/(m?-°C)
3 Okon 8,0
4 3enumnubix gonapeti 9,9

4.77. Jlna omnpenesneHus HOPMHUPYEMOI'O CONPOTHUBIIEHUS TEIJIONEpenade BHYTPEHHUX
orpakJaroniux KoHCTpykuuid (Rreq) mpu pasHOCTH pacueTHBIX TeEMIIEpaTyp BO3AyXa MEXAY
nomemienusiMu 6 °C u Beime B Gopmyse (6) ciexyer npuHUMaTh n = 1 ¥ BMeCTO text — pacueTHYIO
TEMIEPATypy BO3ayXxa 0oJiee X0IOAHOrO TOMEIEHUSI.

5.0npedenenue  o00wezo uiu  NPUGEOEHHO20  CONPOMUGNEHUA  menjonepeoaye
02paxcoarouux KOHCmpyKyuil

O6wee unu npugedennoe conpomuenenue menionepedaie (Ro, Ro"), M%°C/BT, ozparcoaroujux
KOHCMPYKYUL, a makxice OKOH U (poHapetl ciedyem NpUHUMAmMb He MeHee HOPMUPYEMbIX 3HAYeHUll
(Rreq), M%-°C/BT, onpedensemvix no mabn. 3 npunodcenus 6 3a8UCUMOCIU OM 2padyco-CymoK

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

B ceazu ¢ mem, umo 6 mMeniomexHuyecKoM OMHOWEHUU 02paxcoarwue KOHCMPYKYuU
noopazoenstomes Ha O0OHOPOOHble OOHOCIOUHble UIU  MHO2OCIOUHbIE C  NOCIe008AMENbHO
DACRONIONCEHHBIMU  OOHOPOOHBIMU CLOAMU U HA HEOOHOPOOHble MUNA HIOCKUX O02PAAHCOAIOUIUX
KOHCMPYKYULL ¢ MeNnJonpo8OOHbIMU BKIIOYEHUAMU (3-COlIHblE dicene300emontble, MemaiiudecKue
unu acbecmoyemeHmHuvle naneu ¢ 3POeKmueHbiM Ymeniumenem Ha SUOKUX UTU HCECMKUX CBA35X,
MHO2OCIOlHblEe KUPNUYHble CMeHbl 001e2yeHHOU (K0I00yesol) Kuaoku u m.n.), no3momy O
OOHOPOOHBIX 02PANCOAUUX KOHCMPYKYUll onpedeisiemcs obujee conpomueieHue menionepeoade
(Ro), a 015 HeoOHopoOHbIX — Npusedennoe conpomuenerue menionepeoaye (Ry).

5.1 Onpeodenenue conpomusnenus menionepeoaie 00OHOPOOHBIX 02PANCOAIOWUX KOHCIMPYKYUL

Obwee conpomuenenue mennonepedaie (Ro), 00HOPOOHOU 0OHOCIOUHOU ULU MHO2OCIOUHOL
oepadicoaroweli KOHCMPYKYuu ¢ 0OHOPOOHBIMU CNLOSAMU Cledyem onpeoeisims no hopmyie

Ro=Rsit Rkt Rse %)

rae Rsi= 1/aint, ain— xoagpuyuenm menioomoauu enympenHel n08epXHOCMU 02paicoaioujelt
xoncmpykyutl, Bm/(m?-°C), npunumaemuiii no maon. 8;

Rse= 1/aext, aext— Kod¢hhuyuenm mennoomoauu HAPYHCHOU NOBEPXHOCMU 02PANCOAIOWEl
KOHCIMPYKYUU, NPUHUMAEMOU no mabl. 9 Hacmoawux yYKazanutl,
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Tabauya 6 Kosappuyuenm mennoomoauu HAPYICHOU NOBEPXHOCMU — Ocpadcoaroujell
KOHCMPYKYUU

Ne n/n Hapysicnaa nosepxnocmo Kosgppuyuenm mennoomoauu ons

. SUMHUX YC06ULL 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 HA0 XOIOOHBIMU NOOBALAMU, COOOUAIOUWUMUCS C 17
HAPYICHBIM — B030YXOM, NEPEeKpublmuil HAO XOJI0OHbIMU (C
02paX€COArWUMY ~ CIEHKAMU) NOONObAMU U XOJLOOHBIMU
IMAANCAMU 8 CEGEPHOU CIPOUMENTbHO-KIUMAMUYLECKOU 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 PACNONONCEHHBIMU OOHOPOOHBIMU CILOSAMU, onpedensemoe no gopmyie

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

rie Ri, Rz, ..., Rn— mepmuueckoe conpomuenenue omoenvHulXx C10€8 02paxcoarouux
KOHCMpYKYuil, onpeoensemoe no gpopmyie

R= 0/, (11)
Zae 6 — moawjura Cios, m,

N — pacuemnviii  ko3Puyuenm mennonposodnocmu mamepuara cios, Bm/m?°C,
npunumaemwviii no npunoxcenuro ceooa npasun CII 23-101-2004 unu no npunodxcenuro 3 nacmosauux
VKa3aHu;

Ral— mepmuueckoe conpomuenenue 3amMKHymou 6030YUIHOU NPOCLOUKU, NPUHUMAEMCS NO
maon. 7.

Tabnuya 7 Tepmuueckoe conpomusnenue 3aMKHYMulX 6030V UHBIX HPOCI0EK

Tomwyuna Tepmuueckoe conpomugnerue 3aMKHYmMo 6030VUHOU

6030VUWHOU .
. npocnoiiku Ray, M?-°C/Bm
npociotixu, M

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

npu memnepamype 8030yxa 8 npociolKe

NON0HCUMENbHOLL ompuuameﬂbHoﬁ noJloaHcumelbHo ompuuameﬂbﬂoﬁ

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

Ilpumeuanue. Ilpu oknetike 00HOU UIU 00eUX NOGEPXHOCMEU BO30VUIHOU NPOCIOUKU
AOMUHUEBOU Ponb2oll mepmMuiecKkoe conpomueierue ciedyem ygeaudums 2 pasa.

Ilpu mHanuuuu 6 ocpadcoarwux KOHCMPYKYUAX —3AMKHYMBIX — 8030YUIHLIX — NPOCIOEK
DPeKOMEeHOYemcsi pYKOBOOCHBOBAMbCSL Ce0YIOUWUMU NOTOHCEHUAMIUL:

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

— B030YUIHYIO NPOCIOUKY HeoOX00UMO pacnoiazamsv OIudNCe K XOJNOOHOU CMOPOHE
02padicoeHusl.

Kozcoa 6 oepasicoarowux KOHCMPYKYUAX uMeomcs 6eHmMuiupyemvlie HAPYICHbIM B030VXOM
NPOCNOUKU, CIOU KOHCMPYKYUU, PACNONONCEHHble MeHCOY 6030VWIHOU NPOCIOUKOU U HAPYIHCHOU
NOBEPXHOCHIbIO  02padicoaroujelti KOHCMPYKYuu, Npu onpeoeieHuu mepmMuUyecKko20 CconpomueieHus
ocpadicoaroweli  KOHCMpYKyuu He yuumsisaiomcs. Benuuuna koagpguyuenma mennoomoauu
HAPY*CHOU NOBEPXHOCMU 02padxcoaroujeti KOHCmMpYKyuu (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
monwunou oonee 50 % monwunsl ocpaxcoenus (Muna KUpnUYHoU KIAOKU ¢ MeNniou3onsayuoOHHbIM
cnoem) npueedennoe mepmudeckoe conpomuenenue menionepeoaue (Ro") onpedensemes creoyrowum
oopasom:

a) 8bIOUPAEMCs XapaAKmMepHas 4acmy 02paxcoaroujell KOHCMpYKYuu,

0) nioCKOCMAMU, NAPALIETbHLIMU HANPAGIeHUl0 meni06oco nomoka Q,oepadcoarowas
KOHCMPYKYUsL YCII0BHO PA3PE3AeMCsi HA XapaKmepHvle 8 MeniomexHu4eckoM OMHOMWEHUU YYACMKU, U3
KOMOPbIX 00HU MO2YM ObIMb 00OHOPOOHBIMU (OOHOCIOUHBIMU), A OpyeuUe — HeOOHOPOOHBIMU, U3 COEB C
PAasIuUYHLIMU Mamepuaiamu (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 PHUIHUEHTHI TEIIIOTEXHUYECKOH 0HOPOIHOCTH (I):

— nipu TonmHe cteHsl 510 mm — 0,74,

— ipu ToJmHe cTeHbl 640 mm — 0,69;

— 1ipu TomuHe cTeHbl 780 mm — 0,64,

B xupnuunsix cmenax, kax npasuio, ymeniumeins ciledyem pamewams ¢ HApYHCHOU CIOPOHbL
unu eHympu oecpadicoaroujeti KoHcmpykyuu. He pexomendyemcs pazmewamv meniouzonayuro ¢
BHYMPEHHeU CIMOPOHbL U3-3d B03MONCHO20 HAKONJIEHUS 61d2U 8 MENOUZONAYUOHHOM Clloe, OOHAKO 8
cayvae npumMeHeHus. 6HympeHHel meniou3onAyuU N0BEPXHOCHb ee CO CIMOPOHbL NOMEUeHUsT QONHCHA
UmMems CHJIOWHOU NAPOUZOTIAYUOHHBIU CIOU.

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

[Ipy TemIOTEXHUYECKOM pacueTe OrpakJAIONINX KOHCTPYKIHMI HEOOXOAMMO MPOBOIUTH
IPOBEPKY Ha HEBBINAJCHUE KOHJECHCAaTa HA BHYTPEHHUX ITOBEPXHOCTAX OrPaXKIACHUU U IPOBEPKY
TEMIIEPATYpPHOr'0 IIepernaga MeEXAy TeMIEpaTypaMH BHYTPEHHErO BO3AyXa M Ha IIOBEPXHOCTH
OTpaXAAKOIIUX KOHCTPYKIIHIA.

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

— JUISl TIOMEIICHUHN KUJIBIX 3/1aHWM, OONBHUYHBIX YUPEKICHHH, AUCIaHCEPOB, aMOylIaTOpHO-
MOMUKIMHUYECKUX YUPESKICHHUH, POIWIBHBIX JOMOB, JOMOB-HHTEPHATOB JUIS TMPECTAPENbIX U
WHBAJIHUJIOB, OOIIEO0O0pa3oBaTENbHBIX JIETCKUX IIKOJ, JETCKUX CajoB, scliel, sicrneif-caaos
(kOMOWHATOB) U IETCKUX JOMOB — 55 %, s moMenieHnit KyxoHb — 60 %, UIsi BAHHBIX KOMHAT — 65
%, JUTS TETUTBIX TTOIBAJIOB M TIOJIITOJIMM ¢ KOMMYHHKAIUIMHA — 75 %0;

— JJIS TeTUTBIX YePIaKOB JKUJIIBIX 31aHui — 55 %;

— JUTSI TOMEIICHNH OOIIECTBEHHBIX 3aHNH (KpoMe BhIleyKazaHHbIX) — 50 %.
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7. PacyerHble XapPAKTEPUCTHKH TEIUIOTEXHHUYECKHUX MOKAa3aTejeil CTPOMTEIbHbBIX
MaTepuaJIoB 1 U3/1eJIuil

PacyeTHbIe XapaKTepUCTUKU TEIJIOTEXHUYECKUX MMOKa3aresei, Hanboiee 9acTo MPUMEHSIEMbIX
B HAPYXHBIX OTPAXACHUSAX 3/JaHUM CTPOUTENBHBIX MAaTEPUATIOB W U3JIEJUH, MPUBEICHHBIE B
MPWIOKEHUU 3, HEOOXOAMMO MPUHUMATHh B 3aBUCUMOCTH OT YCIIOBHSI DKCILTyaTaI[MH OTPasKIAFOIIIX
KOHCTPYKUMH (Ui ycioBusi Skcruryatanmu A uian b) cormacHo Tabn. 8 M BIaXXHOTO peXuma
nomerieHui (Tabs. 9) u 30HbI BIIAKHOCTH paiioHa CTPOUTEIIHLCTBA.

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

Tabnuma 8 YcioBus 3KCIUTyaTaluy OTPaXaaroluX KOHCTPYKIHI

. VYcnoBust skemtyatauuu A u b B 30He BIaXXHOCTH
BitaxxHOCTHBIN pesxUM .
paiioHa CTpOHUTEIbCTBA

MOMEILEHUH 3JaHNs

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

BnaxxHOCTE BHYTPEHHETO BO31yXa, %0,
Pexum pu Temrieparype (°C)

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

30HY BIQXXHOCTU PailOHOB CTPOMTEILCTBA HA TeppUTOpUN Poccuu HEOOX0IMMO MTPUHUMATH 110
IIPUIIOKEHUIO 2.

8. Ilopsadok nposedenus pacuemos no UHOUBUOYAIbHOMY 3A0AHUIO

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

Dg= (tint— tht)-Znt

HopmupyeMoe 3HaueHHE CONMPOTHUBIIEHUS TEIUIONEpPEeNaue HapyX HbIX CTEH BBIYUCISEM IO
dopmye (1) CHull 23-02-2003 [2]:

Rreq = aDg + b, M?-°C/Br.

[MpuBeeHHOE CONPOTHBIIEHHE Teruronepeaade Ro' HapyKHBIX KHPIHYHBIX CTEH C

3¢ (HEKTHBHBIM YTEIUTHTEIIEM XUJIBIX 3JaHUA PacCUYUTHIBAETCS 10 (hopmyrie

Ro' = Ro™r,

rae Ro*™ — comporuBieHue Terionepeaaye KUPHMUYHBIX CTEH, YCJIOBHO OMpenesieMoe II0
dopmymnam (9) mmu (11) 6e3 ydera TeIIOMPOBOAHEIX BKIF0UeHH i, M?-°C/BT;

Ro" - npuBeneHHOE CONPOTHBICHHWE TEIUIONEpedade ¢  ydeToM  KoddduimenTta
TEIIOTEXHUYECKON OJJHOPOTHOCTH I, KOTOPBIi:

— npu TonmmHe cTeHbl 510 MM — 0,74,

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

Ro" = Rreq
CJICAOBATEILHO,
R

—_'
Rg¥" r, M2-°C /Bt
Ro¥ = Rsi+ Rkt Rese,

OTCroaa

_ yer.
RK - Ro (Rsi + Rse) ,M2'°C /BT

Tepmuueckoe COIPOTHUBIICHUE HAPYKHOW KUPIIMYHOM CTEHBI CIOMCTOM KOHCTPYKIMU MOKET

OBITh IIPEJICTABJIEHO KaK CyMMa TEPMHUECKUX 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.

[IpuHMMaeM TONIIMHY YTEIUTUTENSA, MM (Onpeodensemcs uHOUBUOYAIbHbIM 3A0aHUEM)

OxonuaresnpHas TonmuHa creHnsl Oyner pasaa (380+200+120) = 700 mm.
[Tpou3BoIMM TIPOBEPKY C yUETOM MPHUHITON TOJIIMUHBI YTETLTUTEINS:

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

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

B. HpOBepKa BBIITOJIHCHHUA CAHUTAPHO-TUTUCHUYCCKUX Tpe6OBaHI/II71 TEIUIOBOM 3aIllUThI 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 TeMIlepaTypbl BHYTPEHHETO

Bo3nyxa tint, °C W OTHOCHTEIBHOW BIAKHOCTH P oo TeMreparypa TO4ku pocekl tg °C moipkHa

7, =1925>1,

BBITIOJIHATH YCIIOBHE 5!

Ilocne okOHYAHHS PAcUCTOB H606XOJII/IMO clIenaTh BBIBOJ O COOTBETCTBHH HMCCIIEAYSMOM

orpamzla}omel‘/i KOHCTPYKIIMHM HOPMAaTHBHBIM TDe60BaHI/I5[M TEIIOBOM 3alIWUThI 3IaHU.

9. IlopsinoK BHINOJIHEHHS PadOTHI

1. U3yuyums ocnosHvle mpebosanus K Cmpoumenbcmsy 30aHuU.
2. O3HAKOMUMbBCI € MEMOOUKOU NPOBEOCHUS UCCIEO08AHUSL.
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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 1o paboTe 0JIKEH COAEPHKATh!
Ha3zBanue u 11e11p IpakTH4ECKO paboThI.
Kpartkwuii KOHCTIEKT TEOPETUIECKOI YacTh pabOTHI.
Pacdersl o nHAMBUAYAIBHOMY 33JaHUIO
BriBo 00 3¢ (hekTHBHOCTH HCCIETyEMBIX OrPaKIAIOIINX KOHCTPYKIMNA 3JaHHUS.

P

8. IlepeyeHb OCHOBHOH M [IONMOJHHUTEJIbHONH Yy4eOHOW JMTEPAaTypbl; NepedyeHb PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHHKAMOHH 01 ceTH «HHTepHETY, 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. OcHoBHas IuTEpaTypa

1. bo6oBuu b. b. Ynpasienue orxogamu: YueOHoe nocooue / b.b. bo6osuu. - 2-¢ uza., ucnp. u
qo1. - M.: @opym: HUILI MHOPA-M, 2015. - 104 c.
http://znanium.com/bookread2.php?book=492711

2. Konnpartees B. B. Opranusanus sHeprocoepexenus (3Hepromenekmenr). 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. Mapxonkwu#i, S.JI. OCHOBBI 3KOJIOTHU ¥ dHEpProcOepekeHus [ DIeKTPOHHBIN pecypc]: yueo.
nocooue. MuHck: Beimiinras mkona, 2014. 287 c.
http://znanium.com/bookread2.php?book=509530

4. OcHoBBI pHupoIonoNIb30Banus: YueOHoe nocodue / M.YO. I'puropsesa. - M.: HUL] UTH®PA -
M, 2014. 336 c. http://znanium.com/bookread2.php?book=459890

8.2. JlonosinuTebHAS JIUTEpPaTypa

1. DHeprocOepekeHne B )KUIUIIHO-KOMMYHATBHOM X03siiicTBe: YueOHoe mocobue / B.A.
Kowmkos, H.C. Tumaxosa. - 2-e usa. - M.: HUL] MH®PA-M, 2015.
http://znanium.com/catalog.php?bookinfo=411335

2. DKOHOMUKA IpHUpoI0Noab30BaHus: YueoHoe nocooue / O.C. llumona, H.K. CokonoBckwii. -
2-¢ u3a. M.: HUL[ UH®PA-M, 2014. 272 c. http://znanium.com/bookread2.php?book=404734
3. Meroanueckue yKa3aHUS 10 BBIIOJHEHUIO CAMOCTOATEIbHOW pabOThl CTYIEHTOB IIO
mucuuruinHe «OCHOBBI HeprocoepekeHust U 3HeprodddexkruBHocTn. CTyneHUECKUIl mopTa
PI'VTuC. http://students.rguts.ru/

4. XpectoMaTHsi (KOHCTIEKT JEKIMIA) 10 TUCHMITITHHE «OCHOBBI SHEProcOepeKeHUs U
sneprodppexruBHocTH». CTynenueckuit mopran PI'YTuC. http://students.rguts.ru/

5. 1O.J. Cubukun, M.IO. Cubuxun. Texnonorus sHeprocOepexenus. M.: Dopym, 2010.
http://www.znanium.com/bookread.php?book=214732
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6. T.B. AmnuapoBa, M.A. Pamesckas, E.JI. CreOyHoBa. DiekTpocHaOXXEHHE |
AIIEKTPOOOOPYIOBAHHE 3/IaHUHN U coopykeHuii: YaeoHnuk. M.: ®opym: HULL Uudpa-M, 2012. -
416 c. http://www.znanium.com/bookread.php?book=326458

7. AM. Adonun, FO.H. Iaperopoaues, A.M. IlerpoBa, C.A. [letpoBa. DHeprocOeperaroriue
TEXHOJIOTMM B TPOMBIIIIEHHOCTH: YueOHoe mocobue. M.. dopym, 2011, - 272 c.
http://www.znanium.com/bookread.php?book=201749

8. TexHomorust TBepAbIX OBITOBBIX 0TX0A0B: Yuebnuk / JI.A. Illy6os, M.E. CraBpoBckuii, A.B.
Oneitnuk; HIT "Yaukom CepBuc'. - M.: Anbda-M: MTHOPA-M, 2011. - 400 c.: un.; 60x90 1/16.
- (Texnonoruueckwuii cepsuc). http://znanium.com/catalog.php?bookinfo=229168

9.Texunosorust orxonoB: Yuecouuk / JI.A. IllyooB, M.E. CraBpoBckuii, A.B. Onelinuk. - M.:
Anbda-M: MTHOPA-M, 2011. - http://znanium.com/catalog.php?bookinfo=231907

10. Capanua M. A. [ToreHnMan U opraHu3anus pa3BUTHS Typu3Ma B Y IMypTcKoi PecrybOnuke:
reorpauueckuii aHanuM3 W OIEHKa Ha Oa3e reorpaduueckux HHPOPMAIMOHHBIX CHCTEM:
MoHorpadus. — Ixkesck: M3a-Bo «Ynmyprckuilt yHuBepcuter», 2011. — 224 c. URL:
http://elibrary.udsu.ru/xmlui/handle/123456789/7214

8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOM ceTu « AHTEepHET»

WuTepHet-pecypcamu K Kypey «PecypcocOepexeHnio» MOTYT MOCTYXHUTh JIEKTPOHHBIC
KYpHaJIbl, IOPTAJIbI U CAUTHI.

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

baza CIIPpaBOYHBIX, AHAJIIUTUYCCKUX u CTaTUCTHYCCKHUX MaTcpHraJioB B O6HaCTI/I
sHeproddpdextuBHoctu «['MIC B obnactu 3HEprocOepekeHus] U TMOBBIILICHUS SHEPreTHYeCKON
s dexTrBHOCTNY: (isSee.ru

[TopTan «Hepro.ru» - YHeproshGeKTUBHOCTH U dHEprocoepexenue: portal-energo.ru
www.knigafund.ru

biblioclub.ru

bookfi.org

www.kniga-s.ru

www.turbooks.ru

www.biznesbooks.com

Wudopmanmonnas  cnpaBouHas cucreMa:  uH(popMmanmoHHo-paBoBod  mopran [APAHT.PY
http://www.garant.ru/

[TopTan no sneprocoepexenuto «ueproCoser»: WWW.energosovet.ru

baza cnpaBoYHBIX, aHaJIMTUYECKUX M  CTAaTUCTUYECKUX  MaTepuaJioB B  00JacTH
sreproadpdexruBoctu «I'MMIC B obsacTi 3HEprocOEpeKeHrs U TMOBBIIICHUS SHEPTEeTHYECKOU
s¢dexTuBHOCTH: QiSee.ru

[Mopran «3Hepro.ru» - DHeprodhheKTHBHOCTH U dHEprocoepexenue: portal-energo.ru

8.4. Ilepeyenr mnporpaMMHOro o0ecnmeyeHHsi, COBPEMEHHBIX NPO(ecCHOHAJBHBIX 0a3
JAHHBIX U I/IH(l)OpMaIII/IOHHI)IX ClIpaBOYHBIX CHCTEMaM

1. MicrosoftWindows
2. MicrosoftOffice

l.IIpodeccronanvuas 06a3za JaHHBIX: MHHHCTEPCTBO MPHUPOAHBIX PECYPCOB M IKOJOTHUH
Poccuiickoit ®enepanmuhttp://www.mnr.gov.ru/opendata/
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2.Ilpodeccuonanvhas 0Oaza maHHBIX: OTKpBITBIE JaHHblE MUHHCTEPCTBA KYIbTyphl PO.
http://opendata.mkrf.ru/

3.IIpodeccuonanpHas 6a3a nmaHHBIX: EnuHbIi dbenepalbHBIE  peecTp TypoIepaTopOB.
https://www.russiatourism.ru/operators/

9. MeroauvecKkue yKa3aHUus sl 00y4alOIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIS)

B coorBerctBuM ¢ y4yeOHbIM TuiaHOM HampaBieHus 43.03.03 «[ocTuHHMYHOE AETO»
npopmwib «'OCTUHUYHBIA OW3HEC» OCBOEHHE JUCLMIUIMHBI OCYLIECTBISETCS B IpoLecce
ayIUTOPHOM (3aHATHSA JEKLUUOHHOIO THIA, 3aHATHUS CEMUHAPCKOIO TUIA) U CaMOCTOSITEIILHON
paboThI CTYAEHTOB, UTOIOBOE OLIEHUBAHUE KOTOPOH OCYyLIECTBIsAETCS B (JOPME, YCTAHOBIEHHON
JUIsl IPOMEXKYTOYHOM aTTeCTAaly 10 AUCLUILIINHE.

W3ydyeHne QUCHUIUIMHBI OCYIIECTBISIETCS B (hopMe YUeOHBIX 3aHATUI IO PyKOBOJCTBOM
poeccopcKo-TPENoIaBaTEIbCKOr0 COCTaBa M CAMOCTOSATEIBHOW IMOATOTOBKU OOYYaIOIIHXCH.
OCHOBHBIMHU BUAAMU Y4EOHBIX 3aHATHH 10 W3y4EHHIO JAHHOW JMCLUIUIMHBI SBJISIOTCS: 3aHITHE
JIEKIIMOHHOTO THIIA, 3aHATHS CEMUHAPCKOTO THUIIA M MHBIE ()OPMBI MPOBEACHUS 3aHATHI, B TOM
yycie B AaKTUBHOM M uHTepakTuBHOM Qopme. I[Ipu mnpoBeaeHuM y4eOHBIX 3aHSATHI
WCIIOJIb3YFOTCSI DJIEMEHTBI KJIIACCUYECKUX M COBPEMEHHBIX I1€JarOTMYECKUX TEXHOJIOTUN.

3aHATHA JIEKLIMOHHOTO THIIA HANpaBJIEHbl HAa OBJAJACHHE IPEUMYLIECTBEHHO
TEOPETUUYECKUMH AacleKTaMH JUCLHUIUIMHBI, HA OCHOBE KOTOPBIX (hOpMHUPYIOTCS 3asiBJICHHbBIE
KOMIIETCHIIUH.

Ha nexnusix u3nararorcs TeMbl JUCHUIUIMHBL, TIPEIYCMOTPEHHBIE paboueil mporpaMmmon,
aKLEHTUpYEeTCsl BHUMaHWE Ha HauOoJiee NPUHIMUIHUAIBHBIX U CIIOKHBIX BOIPOCAX JUCLUIUIMHBL,
YCTAaHABIIMBAIOTCS BOINPOCH! ISl CaMOCTOSITENIbHON mpopaOoTku. KoHcnekT nexuuii sBisercs
6a30lf MpH NOATOTOBKE K 3aHATHIM CEMHUHAPCKOI0 TUIA, IPOMEXYTOYHOH aTTeCTalllM, a TaKKe
JUISL CaMOCTOSITENIbHON HAy4yHOM JAESTeNbHOCTH. 3aHATUS JIEKIIMOHHOIO THIA OPraHU3YIOTCS
IIPEUMYILIECTBEHHO 110 TOTOKAM.

3aHATHST CEMHHApCKOIO THUMA MMEIT LEeNbl0  OBJAJCHUE IPEUMYLIECTBEHHO
NPAaKTUYECKMMHU acleKTaMH JUCIUILTUHBI (COOTBETCTBYIOIIMMH HABBIKAMHM U YMEHUSIMU), Ooee
IyOOKOMY TIOHMMAHHIO TEOPETHMUECKOro Marepuajia Y4eOHOM AMCHMIUIMHBL, Pa3BUTHIO,
(OpPMHPOBAHHIO M CTAaHOBJIEHHUIO PA3IMYHBIX YPOBHEH COCTABISAIOMIMX MNpOodecCHOHATBLHON
KOMIIETEHTHOCTH CTYAEHTOB, a Tak)X€ pa3BUTHUE JIMYHOCTHBIX KAdeCTB M CIIOCOOHOCTEH,
HEOO0XOAUMBIX JUIsl (POPMUPOBAHUS 3asIBIICHHBIX KOMITETEHIIHH.

enbto camocTOsATENbHON (BHEAYAUTOPHOM) pabOThI CTYAEHTOB SBIsSETCS OOydeHHE
HaBbIKaM pPalbOThl C HAyYHO-TEOPETUYECKOM, MEepUOJUYECKOM, HAy4HOH JHUTEepaTypod u
IIPaBOBOM JOKYMEHTAaluell, HEeOOXOAMMBIMU Ui YIIyOJI€HHOrO H3y4YeHHs AMCLUMILUIMHBI, a
TaKXKe pa3BUTHE Yy HUX YCTOMUMBBIX CHOCOOHOCTEH K CaMOCTOSATEIBHOMY H3YYCHHIO H
U3JI0’KEHUIO MOJTy4eHHOU NH(OpMAaLINK.

OCHOBHBIMH 33/1a4aMU CAaMOCTOSITENIEHONU PaOOTHI CTYACHTOB SBIISIOTCS:

- OBJIJICHUE 3aKpeIUIEHHWEe 3HAHUM, MOIy4YeHHBIX OOy4arollMMHUCS B Ipoliecce
3aHATUN JEKIIMOHHOTO TUIIa U CEMHUHAPCKOT0 THIIA;

- dbopMupOBaHHE HABBIKOB pabOThl C NEPUOAMYECKOM, HAydyHOU JUTEpaTypoil u
IIPaBOBOM TOKYMEHTALIUEH;

- HapaboTKa NMpodecCHOHANBHBIX HABBIKOB,;

- pa3BUTHE TBOPUYECKON WHUIMATHBBI, CAMOCTOSITEIBHOCTH U OTBETCTBEHHOCTH
CTYJICHTOB.
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BBICIITETO OBPA30OBAHIA

«POCCUVUCKUW TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBVICA»

CMK PI'YTHUC

Aucm 102 uz 102

Pe3ynbpTaThl BBINOJIHEHHUSI CaMOCTOSITENIbHON paboThl obecrneynBaroT (pOpMHUpPOBAHUE U
pa3sBUTHE KOMIIETECHIIMHA MO MPUOOPETEHHIO CTYJCHTaMH YCTOHYMBBIX 3HAHHHA M CIIOCOOHOCTH
IPaMOTHO OPUEHTUPOBATHCS B HOPMATUBHBIX IPABOBBIX aKTaX.

CamocrosTenbHas padoTa sBISETCS 0043aTeIbHOM U KAKAO0TO CTYICHTA.

10. MarepuaJibHO-TeXHHYeCKAast 0a3a, HeoOXoauMan

00pa30BaTeJbLHOI0 NMPOoLEcca Mo AMCHUIINHE (MOYJII0):
VYueOHble 3aHATHS N0 AUCHUILTUHE «PecypcocOepexenne B TOCTHHUYHON JAEeSITEeTbHOCTH

IPOBOJAITCS B CIIEAYIOUIMX 000PYJAOBaHHBIX YUeOHbIX KaOMHETaX:

HaunmenoBanue 000pyJ0BaHHBIX Y4€OHBIX KAOMHETOB, 00BHEKTOB

JUISL IPOBEJICHUS IPAKTUYECKUX 3aHATUH C IEPEUYHEM OCHOBHOTO

AJIsA OCYIIECTBJICHUA

Bun yueOHBIX 3aHATHIA
10 TUCIATUINHE

000pyT0BaHUs
3aHsATHS TEKIUOHHOTO YueOHast ayuTOpus, ClIelIMaIu3upOBaHHas yueOHas MeOeb.
THUIIA, TPYIIIOBBIC U TCO:  BUIEONMPOEKIIMOHHOE  00O0pyIOBaHHME, HOYTOYK C
WHIUBUIyaJIbHBIE BO3MOXKHOCTBIO IOJIKITFOUEHHS K ceTu HTepHeT
KOHCYJIbTAllMK, TeKymui |Jlocka.

KOHTPOJIb,

IPOMEKYTOUHAS

aTTecTanus

3aHsaTHs ceMuHapckoro | YueOHas ayIuTopus, Celaln3upoBaHHas yueOHasi MeOerb.

THTIA TCO: mepeHOCHOE BHUICONPOCKIIMOHHOE O000pyHIOBaHUE IS
Mpe3CHTALH .
Jlocka.

CamocTtosrenbHas pabota | [Tomenienue s caMoCTOSTENBHON paboThI,

0o0ydJaronmxcs CIelUaTu3UPOBaAHHAS yaeOHas Me0enb

TCO: ABTOMAaTH3MpPOBAaHHBIE MECTA CTYACHTOB C BO3MOXXHOCTBIO
nojkitoueHust k cetu "MHtepHer" wu oOecnedyeHueM JocTyna B
AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO CPENy.

[Tomemienue A caMOCTOSITENBHOW PAabOTHI B UYUTAIBLHOM 3aje
Ooubnnorexkn Quiauana, crnenualu3upoBaHHas y4yeOHass MeOenb
aBTOMAaTH3UpPOBaHHbIE  paboune MecTa  CTYJEHTOB C
BO3MOXHOCTBIO BbIXOJa B I/IH(l)OpMaIII/IOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceThb «HTepHEeT».
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