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1. TNEPEYEHb IINIAHUPYEMBIX PE3VYJIIBTATOB OBYYEHHA 11O
AUCHUIIVIMHE, COOTHECEHHBIX C IUVIAHUPYEMBIMHU PE3YJIbTATAMU
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esiTeJIbHOCTH BBINYCKHHKA

JlucunianHa ~— OXBAaThIBae€T  KPYr  BONPOCOB,  OTHOCAIIMXCA K  IPOU3BOJICTBEHHO-
TEXHOJOTMYECKOMY M  INPOU3BOJCTBEHHO-YIPABICHYECKOMY  BUAAM  HPOQECcCHOHATBHOM
JICATEIIFHOCTH BBITYCKHUKAa B COOTBETCTBUM C KOMIIETCHIMSIMH ¥ BHIAMH JICSTEIbHOCTH,
yKa3aHHBIMH B YU€OHOM ILJIaHE.

eab AMCIUATUIMHBI

[lenpt0 AUCHUIUIMHBI SIBISETCS IOATOTOBKA CIEIHUAIUCTOB K MPOBEACHUIO pPadoT 10
panKOHATLHOMY UCIIOJIb30BAHUIO SHEPIreTUYECKHX M MaTepHAIbHBIX PECYpPCOB HAa 0OBEKTaX CBOEH
po¢)eCCHOHAIBHON JCATEIHHOCTH.

3agauu AMCHMIIMHBI

[TpuoOperenue 3HAHUS TEIUIOTEXHUYECKUX XAPAKTEPUCTUK 3JaHUH U COOPYKEHUH; BHUJIBI
BTOPUYHBIX dHEPreTHUECKUX pecypcoB (BOP) u crmocoboB ux yrunms3anuu B 34aHUSAX; BBRIOMPATh
CXE€MBbl JHEProcHa0)XeHUs, O00EeCHeyuBalOIlie MAKCHUMAJIbHYI0 SKOHOMHIO 3HEPropecypcos;
pacCcUUTHIBATH SKOHOMHUECKYIO 3((PEeKTUBHOCT SHEProcOEperarxX MEpONPHUsITUH.

Kon Conep:xanue IlepeyeHpb MIAHNPYEMBIX Pe3YJIbTATOB 00y4eHUs 110
Komier KOMIIeTeH Ml AUCHHUILINHE
CHIIMH

IIK-6 |criocoOHOCTh OCYIIECTBIATh U | 3HATH:
OpPraHM30BBIBATh  TEXHUYECKYIO | - CIOCOOBI OCYIIECTBIECHHUS ¥ OPTraHM3alMi TEXHUYECKOM
SKCILTYaTaIUIO 31aHmif, | OKCIUTyaTalliu 30aHui B COOPYKECHHUH,

COOpPYKEHHH 00BeKTOB | YMETh:
KUTHITHO-KOMMYHATBHOTO - olecrieunBaTh  HaJEKHOCTb,  0€30MACHOCTb

XO3SCTBA, P — 3(1)(1)6}(TI/IBHOCTL 5 paboTsI )I(UI/I.J'II/IIHHO-KOMMyHaJIBHOFO
XO3SICTB HUU U KEHUN
HaJEeKHOCTL, 0€30I1acHOCTL | 033MCTBA, 3714 coopyxe '

BJ1a/1eTh:
3¢ HEKTUBHOCTH UX pabOThHI .
- METOJJaMM OIIEHKH HAJEXKHOCTH U OE30MaCHOCTH 3/1aHUM

U COOPYKEHHM.

[IK-7 |criocoOHOCTh MPOBOAWUTH aHAIN3| 3HATh:

TEXHUYECKOH M DKOHOMHYECKOH | = OCHOBBI IIPOBEIECHHUS  aHAIM3a TEXHUYECKOU
3 peKTuBHOCTH paboTh | KOHOMHYCCKOH  SHEprodGPeKTHBHOCTH  3IaHHH
MIPOU3BOJCTBEHHOT O COOPYKCHHH,

IMoApa3acCiICHUA | YMeTh:

paspabareiBaTh Mepsl To ee|  OMPCACSITH HeoOXoIuMBIE  PHeprocOeperaromnye

MEpONPUSTUS B 3[IaHUAX U COOPYKEHHUAX B PE3yJbTaTe
MIPOBEIEHHOTO YHEPTreTUIECKOro 00CcIeI0BaHus,
BJIA/IETh:

- HaBBIKAMH  pa3padOTKH Mep 1O  TIOBBIIIECHHUIO
SHEpreTHUecKoi d3(EeKTUBHOCTH 3/1aHUN U COOPYKEHUH.

ITOBBIIICHHTIO

[1K-21|3HaHne OCHOB L1I€HOOOpa30BaHUs | 3HATh:
M CMETHOTO HOpPMHMpPOBaHHI B| - OCHOBEI MPOHIECCOB HeHOO6paSOBaHI/I${ B KWJIHMIIHO-

CTPOUTENICTBE M IKHJIHUIHO- | KOMMYHAIbHOM X035 CTBE,

KOMMYHaJ1bHOM xo3siicTBe, | YMETh: .
CIIOCOBHOCTE paspabaTbiBath | - pa3pabarbIBaTh Mephbl MO TOBBIMIEHUIO TEXHUYECKOU U
MepEI 1o noBbIIeHHTo | YKOHOMIYECKOH s¢dekTuBHOCTH B 3JaHUSX
TEXHIYECKON M 3KOoHOMHUeckoj | “OOPYACHIAX,
BJIAJETh:

a¢ddexTuBHOCTH paboThl

9 - HaBbIKAMU CMETHOI'O HOPMUPOBAHHSI.
CTPOUTENIbHBIX OpraHu3aluil u
OpraHu3aui SKUJIMIITHO-

KOMMYHaJIBHOT'O X0351MCTBa




2. MECTO JJUCIAIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON ITPOT PAMMABI

Huctummuaa b1.B.05.02 Duepro- m pecypcocOepekeHre B HEABHKUMOCTH OTHOCHUTCS K
00s13aTeNbHBIM TUCITUTLINHAM.

Jucnumnimaa DHepro- u pecypcocOepekeHrne B HEIBHKUMOCTU 0Oa3upyeTcss Ha 3HAHMSX,
MOJTYYEHHBIX TPU M3YyYCHUU TAaKUX YYCOHBIX JUCIUIUIMH, Kak: VHKEHEpHbBIE CUCTEMBI 3JaHUH U
coopyxeHuit, CtpouteabHble MaTepUAIIbI.

OCHOBBIBasICh Ha M3YYCHHUH MEPEUYUCICHHBIX JUCHIUIUINH, DHEPro- U pecypcocOepekeHne B
HEJABM)KMMOCTH MPEJICTABIISIET OCHOBY JJISl M3YYEHHs AUCUUIUIMH: TEXHOJIOrHYeCKHUe MPOIIEeCcChl B
crpoutenbecTBe, OCHOBBI OpraHU3allMU U YIPABICHUS B CTPOUTENHCTBE, OCHOBBI TEXHHUYECKOU
JKCILTyaTalluu, PEMOHTA U COJIep>KaHusl 00BEKTOB HEJIBUKUMOCTH.

Takoe cuCTEMHOE MEXIUCUUIUIMHAPHOE M3YyUEHUE HAIIPaBJICHO HA JOCTHXKEHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKH 1O KBaTU(UKAIIUN OaKamaBp.

3. PACITIPEJEJIEHUE OBBEMA JUCHHUIIVINHbI

3.1. Pacnipenesienne o0bemMa JMCUMILVIMHBI 10 GopMaM 00yUeHUs

Tpyooemkocms oucyunaunwl ¢ uacax
Kypcosas
- g 3 paboma Buo
2 § o N 2 (npoexm), | npomesrcy
Dopma S = § 3 S KOHmMPpOJ1b mouHou
obyuenus S § = N § Has ammecma
= S = £. s S paboma yuu
£ S g § |§3 s§3 £s ’
o | S S g $ |§§ &5 S § | pegpepam,
S| S| 3| 2| 8ISl &8 | 8¢ PIP
|lo| 8 | | 85 |§§ KB © 1
1 2 3 4 5 6 7 8 9 10 11
OuHnas - - - - - - - - - -
3a0unas 2 | - | 108 | 12| 4 | - 8 92 - 3a4eT
3aounas
(yckopennoe - - - - - - - - - -
o0OyueHue)
OuHo-3204Hast - - - - - - - - - -

3.2. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUJAM YUeOHbIX 3aHSITHH M TPY/10€MKOCTH

Tpyoo- em.u.¢ Pacnpeoenenue
UHMEPAKMUBHOII, no Kypcam, uac
- eMKoc N
Buo yueonwvix sanamuii b AKMueHoIl, UHHO8A-
UUUOHHOTL popmaXx, 2
(uac.)
(uac.)
|. KontakTHas padoTa o0y4aomuxcsi ¢
npemnoaaBareJieM (Bcero) 12 4 12
Jexuuu (JIk) 4 2 4
IMpaktuueckue 3ansTus (I13) 8 2 8
Il.CamocrosiTenHast padora obyuarommuxcst (CP)| 92 - 92
[ToaroroBKa K MPaKTHYECKUM 3aHITHIM 50 - 50
IToAroToBKa K 3a4eTy 42 - 42
11, IIpomesxkyTOUHAasI aTTeCTALMSA 3aUCT + - +
O6mias Tpy10eMKOCTh IUCHMIUIMHEL,  4ac. 108 - 108
3ad. el. 3 - 3




4. COAEP)KAHUE JUCIUITJINHBI

4.1. Pacnipenesienre pa3ie/ioB TUCUUIJIMHBI IO BUJAM YUeOHBIX 3aHATHI

- IS 3204HOM (pOpMBI O0yUeHHU S :

Buowt yueonwvix 3anamuil,
GKIII0YASL CAMOCHIOAMEILHYIO
e Tpyooe pabomy odyuarouwuxca u
pas- Haumenoeanue - mpyooemkocms; (uac.)
dena u pazoena u Kocmp, | yueOHble 3aHAmMuUsA | camocmosn
memol mema OUCUUNIUHbL (wac.) menvnasn
nexuyuu npakmuueckue | padoma
3auamus obyuao-
wuxca*
1 2 3 4 5 6
1. HopMmaTtuBHO-nipaBoBasi H 21 1 - 20
HOPMATHBHO-TEXHHYECKAS 0a3za
JHEPro- | pecypcocoepexeHus
HeJIBHKHMOCTH
1.1. Bungsr TOIUTMBHO-2HEPTEeTUHICCKUX 5,25 0,25 - 5
pecypcoB, wuX Kilaccupukamus U
€IMHUIIBI U3MEPEHUS.
1.2. OHepreTuka CTpaHbl W aKTYaJbHOCTh 5,25 0,25 - 5
PaIMOHAILHOTO HCIIOJIb30BaHUS
SHEPropecypcoB.
1.3. | DHeprocOepekeHNe u IKOIOTHS. 5,25 0,25 - 5
1.4. HopmatuBHo -  mpaBoBas u 5,25 0,25 - 5
HOpPMaTUBHO - TexXHHYecKas 0aza
HHEProcOepeKeHMsI.
2. OcHoBBI JHeproayaura o0bekToB | 415 15 4 36
HeIBHKHMOCTH. JHepreTu4ecKuii
nacnopT 3AaHU
2.1. OCHOBBI YHEPTreTUYECKOTO ay/IUTA. 13,5 0,5 1 12
2.2. | Yder SHepreTHYecKNX pecypcoB. 14 0,5 1,5 12
2.3. CocraBiieHue SHEPreTUYECKOro 14 0,5 15 12
nacropTa 31aHus
3. Texnuyeckue pemieHus mo uepro- m | 415 15 4 36
pecypcocOepexkeHI0 B 3AaHUAX M
COOPYKEHHAX
3.1. [NoBbImenne TemIoBoi 3amuTe 3qadui. | 20,75 0,75 2 18
3.2. PanmonansHoe ucnonp3oBanue sueprun | 20,75 0,75 2 18
B CHCTeMaxX OTOIUICHUS, BEHTUJISALINH,
XOJIOJTHOTO W TOPSIYEro BOJIOCHAOKECHUS
3aHUM U COOPYKEHUM.
HUTOI'O 104 4 8 92




4.2. Conep:xanue TUCHHILIHHBI, CTPYKTYPHUPOBAHHOE M0 pa3ejiaM U TeMaM

Paznen 1. HopmaTuBHO - IpaBoBasi 1 HOPMATHBHO - TEXHUYecKasi 6a3a JHepro- u
pecypcocOepeskeHus1 HeIBUKMMOCTH

Tema 1.1. Buabl TONJIMBHO-IHEPreTHYECKUX PECYpPCOB, MX KIACCH(PUKALMA U eJUHULIbI
HU3MepeHust

Paznuunble BUABI SHEPreTHYECKUX PECYpPCOB 001aJar0T pa3HbIM KauyeCTBOM, KOTOPOE XapaKTepH3yeTcs
9HEPrOEMKOCTBIO TOIUIMBA. Y IEIbHON 3HEProeMKOCThIO Ha3bIBACTCSA KOIMYECTBO SHEPIHH, NPUXOMAIIEECs
Ha €JMHUIYy Macchl (PU3UUECKOTO Tejla IHepropecypcea.

Jns  comocTraBneHusT pa3NWYHBIX BHIOB TOIUIMBA, CYMMapHOTO YydYeTa €ro 3amacoB, OIICHKU
3¢ EKTUBHOCTH, HCIIOIB30BaHUS SHEPTETUUCCKUX PECYPCOB, CPAaBHEHUS TIOKa3aTeNeil TeIIONCIOIb3YIOIIHX
YCTPOMCTB, MPUHATA CAMHUIA U3MEPEHHSI YCIOBHOE TOIUIMBO. Y CJIOBHOE TOIUIMBO 3TO TAaKOE TOIUIMBO, MPHU
cropanuu 1 kr kotoporo Beiaensercsa 29309 k/lx, wiu 7000 kxan snepruil. st cpaBHUTEIBHOTO aHAIM3a
UCTIONB3yeTcsl | TOHHA YCIOBHOTO TOTUTHBA.

I Ty. 1.=29309 x[Ix = 7000 xxan = 8120 kBr*u.

OTOT mOKa3zaTelb COOTBETCTBYET XOPOIIEMY MajO30JIbHOMY VIO, KOTOPHIH HMHOTAA Ha3bIBAIOT
YTOJIBHBIM SKBUBAJICHTOM.

3a pyOexxoM Uil aHanM3a MCIOJB3YETCsl YCIOBHOE TOIUIMBO C Teruiortoi cropanus 41900 k/Dx/kr
(10000 kxan/kr). DTOT mMOKa3aTeNlb Ha3bIBaeTCsl HEPTAHBIM SKBHBaIeHTOM. B Tabin. 1 mpuBeneHsl 3HAUCHUS
YIENBbHOM YHEPTOEMKOCTH [T PsiJia SHEPreTHUECKUX PECYPCOB B CPABHEHHHU C YCIOBHBIM TOILTUBOM.

Tabnuua 1 — Y aenbHas SHEProeMKOCTh SHEPreTUYECKUX PECYPCOB

Bras! TONMBA B - Ynenbuas : o Yz;enbuah
3HEProeMKocThb, K/DK/Kr | 9HEproeMKocTs, KKal/Kr

YC/I0BHOE TONAMBO - | - 29309 . . i o e JO0G -
Yronb aHTpauuT - . 33500 . . - 8000 -
Iposa cyxue ' 10500 - - L 2500

Hedts g i 41900 . : 10000 -
Fasmponad. - - ifsr -+ .. 46100 .: " 11000 .
Bonopon y o {ew 120600 - | 28800

BuHO, 9TO BRICOKOW 3HEPTOEMKOCTRIO 001aat0T ra3, He(Th U BOJOPO/I.

Tema 1.2. JHepreTuka cTpaHbl H AKTYAJIbHOCTH PAIIMOHAJIBHOTO MCIIOIb30BAHUS

IHEpPropecypcon
MIH TY.T.
3000 -
2500 MpouaeoacTeo 2456
2173 _--" |

2000+

1500 4

s

1000

0
2005, 2008 r.

(cpax) (dpaxT)

1 aran 2 aran 3 aran

lNoawt
Puc. 1. IIpousBozcTBo 1 noTpedbnenne neppuuHbix TOP: 1 atam — 2015, 2-i — 2020, 3-ii — 2030;
BEPXHsIsl JIMHUS — TIPOU3BOJICTBO, HIKHSIS — BHYTPEHHEE MOTpeOIIeHHe.
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Puc. 2. Jlunamuxka pacuetHoii morpedbroctu TOP ¢ yuerom sHEprocOepexeHHs:
nuaus 1 — npu sHeproemkoct BBIT Ha ypoBae 2000 T., TUHHS 2 — SHEPTOMOTPEOICHUE C yIETOM
9HEprocOepexeHus, TMHUS 3 — SHEPronoTPeOIICHNE ¢ YUETOM peann3aluu SHeprocoepexeHus 1
CTPYKTYPHOU MEPECTPONKE IKOHOMUKHU.

be3 peanuzannu sHeprocoeperaromux Mep, Ipu pocTe SKOHOMHKH MOKET BOSHUKHYTh SHEPreTHIECKUI
KpH3HC.

OcCHOBHBIE HAaNPaBJICHUS SHEProcOepeKCHU:

- TEXHOJIOTMYECKUE;

- OpraHM3aluoHHbIE.

TexHonOrn4yeckoe 3HEProcOepeKeHne — MEpOIPUATHS [0 HKOHOMHUH DHEPropecypcoB INpH
MPOM3BOJICTBE, TPaHCHOPMALUK B TPAHCIOPTE W MOTPEOJICHWU SHEPruu. MOXKHO BBIACIHTH HECKOIBKO
IIOIHANPABJICHUI:

— SKOHOMHS JIEKTPUUECKON SHEPIUHU (OCBEIIEHHUE, SIEKTPOIPUBOI, IEKTPOOOOTPEB U ANEKTPOIIIUTEL,
XOJIOAMJIbHBIE YCTAHOBKU M KOHIMIIMOHEPHI, TPOYHE OBITOBBIE IPUOOPHI, CHIKEHHE TIOTEPh B CETH);

— KOHOMHUSI Teruia (CHIKEHHE TeTUIONOTeph, MOBbIeHHE 3()PEeKTHBHOCTH CUCTEM TEINIOCHAOXKEHN);

— 3KOHOMHUS BOJIBI;

— BKOHOMHUS Tra3a.

OpraHu3aiuoHHOe SHeprocOepeKeHne — CUCTeMa MPABOBBIX, aJMUHUCTPATUBHBIX U SKOHOMHUYECKHX
Mep, CTUMYJIUPYIOMIUX P PEKTHBHOE UCTIOb30BaHHE SHEPTHH.

AIMHUHUCTPATUBHO-HOPMAaTHBHbIE MEPHI

1. IlepecMOTp CyIIECTBYIOIINX HOPM, IPABUJI U PETIIAMEHTOB, OTIPEACIIAIONINX PACX0JOBAHNE TOBApa U
SHEPTUH B HAIIPABIEHUH Y)KECTOUEHUS TPEOOBAHUI K SHEPTOCOEPEKEHHIO;

2. CoBeplICHCTBOBaHME MpaBWJIa YydeTa W KOHTPOJS MOTpeOJICHUs, yCTAaHOBJICHUS CTaHIApTOB
sHepromnoTpeOnenuss u mnorepb. OO0s3arenbHa cepTUUKALMA SHEProNOTPEONSIOMNUX NPUOOPOB |
000pyIOBaHUS MaJIOTo MOTPeOIEeHIE Ha COOTBETCTBME HOPMATHBOB PACX0Aa SHEPTHH.

3. IlpoBeneHue peryasipHOTO SHEPreTHYECKOTO ayIUTa IPEATNPHUATHIA.

OKOHOMHYECKUE MEPHI

1. OcBoboXxaeHue OT HAJIOTa Ha MPUOBLITHF MHBECTHUITHH, HAMIPaBIIIEMbIX Ha YHEPTOCOEepPEKCHIE;

2. YcKopeHHas aMOpTH3aIHs YHEprocoeperaroiiero o0opy10BaHus;

3. HanoroBas nim npyras guHaHCOBas MOJJAEPKKA peaju3anusi SHeprocOeperarwnmx MeponpHusITui,
BKITIOYast JIN3UHT SHEProdpPeKTHBHOTO 000PYAOBAHHS,

4. Tomynspu3zarus 3(pPeKTHBHOTO NCTIOIB30BAHUS SHEPTHH CPEIN HACETICHUS

4.1. MaccoBoe 00yueHue nepcoHaa;

4.2. HoctynHele 0a3pl AaHHBIX 00 DJHEProcOEperaromux MEPOIPUATHIX, TEXHOJOTHIX,
000py10BaHHE ¥ HOPMATHBHO-TEXHUIECKOTO JTOKYMEHTALINH;

4.3. KoH(epeHnunu u ceMuHapbl 10 0OMEHY OIBITOM, MPOIIOraHabl sHeprocoepexenuss B CMIU.

ITotenuunan sneprocoepexenus B Poccun orieHnBaercs Ha ypoBHE 45% OT COBpPEMEHHOTO MOTPEOIeHUS
TOP B ctpane. [loTpebieHne s3HEPropecypcoB MOXKET ObITh cokpaieHo Ha: 20% B TerocHabxennu, 30% B
anekTposnepretuke, 40% B NPOMBIILICHHOCTH W TpaHcmopte, 50% B KUIBIX MOMELICHUsAX. Peanuzanus
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MOTEHIINANA YHEPrOCOCPEIKEHHS TIO3BOJTUT:

— COKOHOMHWTH 3HAYHTEIBHBIH O00BEM JHEPropecypcoB (MPUPOAHBINA ra3, SJIEKTPOIHEPTHs, HedTh H
HE(PTEIPOITYKTHI);

— COXPaHUTh KOHKYPEHTOCIIOCOOHOCTh POCCUHCKO# MPOMBIIIJICHHOCTH B YCIIOBUSX MOBBIMICHUS [ICH H
Tapu(oB HA SHEPTOPECYPCHI;

— YBEJMYHTH JOXOJIbI OT IKCIIOPTa HEMTH U MPUPOTHOTO ra3a;

— COKpaTUTh Pacxo/ibl (heiepaibHbIX B MECTHBIX OFOJKETOB;

— CHU3UTH 00BEMBI BRHIOPOCOB YTIIEKUCIIOTO T'a3a U YIIYUIIATh KOJIOTHUECKYIO CHTYallHIO B CTPAHE.

Tema 1.3. DHeprocoepexeHne u IKOJIOTUsI

C KaXapIM TroJoM HpoONeMbl 3HEProcOCpeKEHUs] W SKOJOTHH CTaHOBSTCS BCE AaKTyalbHEE UL
coBpeMeHHoro obmmecTBa. [IpupoaHbie pecypchl MOCTOSHHO AOPOXKAIOT, PAcTyT HEHBI Ha SIEKTPOIHEPTHIO U
TEIUIO, a OKOJIOTHS Ha HameW IulaHeTe Juib yxyamaercs. Kaszamoce Obl - rae CBfA3b MeEXAy
sHeprocOepexeHneM u skojioruii? Ho Ha camom pene ceromHss 3Ta CBsI3b Kak HeNb3s JIydlle
MPOCIIEIKUBACTCS. DKCIEPTHl OTMEYAIOT, YTO TECHAsl B3aUMOCBSA3b MEXK/IY SHEProcOepe:KeHHEM U IKOJIOTHeH
CYLIECTBYET: €CJIM B MPOMBIIIICHHBIX MaciiTabax TaKylo CBS3b JIETKO MPOCIEIUTh, TO Ha OBITOBOM YPOBHE
MMeeT MECTO KOCBEHHOE B3aMO/ICHCTBHE.

B coBpeMeHHOM MHpE AaKTHBHOE HCHOJNB30BaHHE HSHEProcOEperalonmx TEXHOJIOTHH TPUBOIUT K
3HAYUTEIFHOMY COKpAIllEeHHIO 3aTpaT Ha 3JEKTPO3HEPrHio, YTO B CBOIO OYEpe]b YMEHBIIAET HEraTHBHOE
BO3/ICHCTBHE Ha OKPYXKAIOLIyI0 Hac cpeny. HeyanBuTensHO, 4TO COBpPEMEHHBIE JIIOIH, KEJIAOIIUE JKUTh B
XOpOIIEH 3KOJIOrYEecKoil 00CTaHOBKE, BCE Yallle HAYMHAIOT 3a{yMBIBATHCS M LIEHUTH SKOJIOTUYECKH YHCThIE
MaTepHabl, YUCTHIH BO3AYX U BONY, HATYpalbHbIC MPOMYKTHl TUTAHUS U 3I0POBYIO 3KOJIOTHIO BOKPYT ceOsl.
YesnoBek Hay4MIICs IOHUMATh, YTO OT TOTO, KAKUM BO3AYXOM OH ABIIIUT U KaKyl0 BOAY OH IBET, 3aBUCHUT €TO
3I0POBBE U OJIArOTIOTyYHeE.

Kaxnpiii denoBek, MONb3yACh €KEIHEBHO COBPEMEHHBIMH OJaraMyl IUBHIIM3AIMH, OCTABISET CBOM
SHEPreTHUECKHUI ciie]] Ha TuaHeTe. Beap mpakTHYecku Bce COBPEMEHHBIE OJ1ara MBUIIM3AIUH MOTPEOIISIOT B
TOM WM WMHOM BuAe 5Hepruto. OOHH TOJIBKO TEIUIOBBIE JJIEKTPOCTAHIMK, KOTOpBIE BbIpaOaTHIBAIOT
3JIEKTPOIHEPTHUIO Ul HAIlUX 3JIEKTPONPUOOPOB, SIBISIOTCS OCHOBHBIMH 3arps3HUTENIIMU OKpYXKaromien
Cpellbl W HaHOCAT OTPOMHEWIIMH ymiepO Hamed npupoae u 3kojorud. [lodTomy, panmoHanbHOE
UCIIOJIb30BaHUE 3JIEKTPUYECKONM M TEMJIOBOM 3HEPruy CHOCOOHO CHU3UTH MaryOHoe BO3IeiicTBUE Ha
OKPY’KalOIIyI0 Cpely. A XOPOUIMHA MPOEKT 3JIEKTPOCHAOXKEHNUS, BBIIIOJHEHHBIH CHEIHUANINCTAMHU, TO3BOJIUT
ONITUMH3HPOBATH ANEKTPHUYECKYIO COCTABIISIFONLYIO B JIOME, KBapTUpE HiTH oduce.

Takum o0pa3om, dHeprocOepekeHue - 3TO HU YTO UHOE, Kak 3a00Ta 00 3KOJIOTHUH HallleH TUTaHEeThI U O
COXPAaHHOCTH CBOETO KOILIEeNbKa. Benp ¢ KaXIbIM TOIOM CHETa 3a IIEKTPO3IHEPTrHI0 PacTyT, "chenmas' He
MaJTyI0 4acTh CEMEHHOTO MM KOPIOPaTHBHOTO OrojkeTa. [lepexo/] Ha SKOJIOrHYecKHe CBETOBBIE PEIICHHS B
CBOEH KBapTupe, JIOMe MM OQHCce MO3BOJISAT HE TOJNBKO YJIYYIIHTh KA4eCTBO OCBEIICHUs, HO YU CHU3UTH
BbIOpock CO2 npH MpOU3BOJACTBE TAKOH SHEPTHH.

CerozHs cymiecTByeT MHOXKECTBO CHOCOOOB YIIYUIINTh 3HEprocOepekeHue, Ho 4ToObl 3 ¢eKT Obla
3aMEeTEeH U OIIyTHUM CJIETyeT MOJONTH K 3TOMY AENy TIOBOJIBHO OTBETCTBEHHO. JIMIIb 3aMeHa OOBIYHBIX JIAMIT
HaKaJIMBaHUA Ha OJHeprocOeperaiolie He pemuT 3TOT Bompoc. KadecTBEHHOE MNPOEKTHPOBAHHUE
SIIEKTPUYECKHUX CeTed WrpaeT HEMAJOBOXHYI0O pOJb B 3TOM Bompoce. Beas mnpoexkTtupoBaHue
ANEKTPOCHA0KEHHSI TO3BOJIUT COKOHOMHTH BPEMSI M JICHBTY JIJIsl OYYIIMX MPOEKTOB 10 dHEProcOepeKeHUIO.

KoneuHo, 3HeprodpeKTHBHOCTH Ka)IOTO OTIIENILHO B3SITOTO JIOMa HAXOJUTCS B PYKaxX €ro UIIbIIOB U
COOCTBEHHHMKOB. lcronb30BaHHE COBPEMEHHOW BBICOKOTEXHOJIOTUYHOW TEXHUKHM B COBOKYHNHOCTH C
U3MEHEHHUEM HAIIMX pPACTOYMTENBHBIX IPHUBBIUEK MO3BOJUT SKOHOMUTH a0 40% smekTposHepruu. A
3JIEKTPOTIPOEKT, COCTABJICHHBIN OIBITHBIMHU CIIEIHAIIMCTAMH, JACT PEKOMEHIAIMHM 110 TNPAaBWIBHOMY U
5 PEeKTUBHOMY HCIIOJIB30BAaHUIO 3JEKTPOOOOPYIOBaHUS B IIOMEIICHWH, YTO IIO3BOJUT emie Oosblie
YBEITUYUTH MPOLEHT SKOHOMHH HJIEKTPUIECTBA.

Buenpenne sHeprodh(hHeKTHBHBIX TEXHOJOTHI CHU3HUT MOTPEOJICHUE AJIEKTPO- U TETUIODHEPTUH, YTO B
KOHEYHOM TI03BOJIUT TEIUIOJIEKTPOCTAHLIMSAM BbIpaOaThIBATh MEHBIINE 00BEMbI SJHEPTUH, CKUTATh MEHbBILE
npupoAHOro rasa. TakuM oOpa3om, Mbl YMEHBIINM BBIOPOC BPEIHBIX BelecTB B atMocdepy. Takoi oOumii
HOJXO0J K MpobJieMe B3aUMOJICHCTBUS S3HEProcOepeKeHHs U IKOJIOTMH [TIOMOKET CIeJIaTh OKPY KAIOLIYIO Hac
cpemy 6osee 9ucToi 1 KOM(POPTHOM.



Tema 1.4. HopmaTuBHO-IpaBOBasi 1 HOPMATHBHO - TeXHUYecKasi 0a3a YHeprocoepekeHust

OpHa W3 CYIIECTBEHHBIX TPUYMH HEIPPEKTHBHOW JESATENbHOCTH IO JHEProcOCpPEeKEHHI0 —
HEJ0CTAaTOYHOE TIPaBOBOE U HOpMaTHBHOE peryiupoBanue. [lo 1996 r. B Poccun He ObIIO 3aKOHOIATEIIEHBIX
aKTOB, PETYIUPYIOUINX AEATENbHOCTh B 00JacTh 3HeprocOepekeHus. [lJis ocymiecTBICHHS peaJbHOTO
SHeprocOepekeHnss HeOOXOAWMO BBHITIOTHEHHE CIIEAYIONIMX OCHOBHBIX YCJIOBHH: CO3/IaHHE HOPMATHBHO-
NpaBoOBOro oOecreyeHus, HaJaKUBaHHE HSKOHOMHYECKHX MEXaHM3MOB, KOHCOJHIAIMS (PHUHAHCOBBIX
CpelncTB, (popMHpOBaHHUE OPTAaHNU3AIMOHHBIX CTPYKTYP OTBETCTBEHHBIX 32 PEATH3AIIHIO.

HopmaTuBHO 3aKkoHOJATENbHAsE ACSATENBHOCTH HMEET HMEpPApXUUECKHd BUJ: KOHCTUTYyUus PO =>
rpaXJaHCKUK KoJeKc => (QenepaibHble 3aKOHBI => yKa3bl MPE3WJCHTa => MOCTAHOBJICHHUS M PEUICHUS
NPaBUTEIBCTBA => PErHMOHAJbHBIC 3aKOHBI M TOCTAHOBJICHUS => MYyHHLUIMAJIbHBIC TOCTAHOBICHHS =>
MIPHUKA3bl U PACTIOPSHKEHNS PYKOBOIUTENCH MPEANPUATHIA U OpTaHU3alnii BceX (opM COOCTBEHHOCTH.

Ha ¢enepansnoM ypoBHE K 3HEprocOepekeHUIO OTHOCSITCS 1Ba 3aKOHA:

®3 No261 ot 23.11.09 «DHeprocOepekeHre U MOBBIIEHHE YHEPreTHYeckoi 3¢ heKTHBHOCTU B PD».

27.07.10 @3 Ne190 «O TeruiocHaOXeHUM» CO BHECEHHBIMH N3MeHeHusIMH oT 2014 T.

Taxke acreKTsl SHEProcOepEKEHHU PACCMATPHUBAIOTCS B CICAYIOMINX HOPMATHBHBIX TOKYMEHTaX:

CHull — cTtpoutenpHble HOPMBI U IPaBUIIA.

CII — cTpouTenbHbIE TPaBUIIA.

CHull 23-02-2003. TemnoBas 3amuTa 31aHAH.

CHull 201-99. DueprocbepekeHne B 31aHMUSIX.

CII 23-101-2004. I[TpoekTrpoBaHKE TSILIOBOM 3aIlIMThI 31aHUH.

I'OCT 51387-99. Dueprocoepexenne. HopmatuBHO-MeTOAUYECKOE OOECTICUESHHE.

Pa3neua 2. OcHOBBI 3HeproayauTa 00beKTOB HeABUKMMOCTH. JHEepreTHYeCKHii macnopT
kY 6:) 0707

Tema 2.1. OCHOBBI 3HEPreTHYECKOr0 ay/AuTA.

DHepreTuveckoe 0OCIeNOBaHUE 3JIaHHN, OpraHW3alVid, MPEIIPUSTHH, MTPOAYKIMH, TEXHOJIOTHUECKHX
MPOIIECCOB — 3TO AEATEILHOCTD MO ONPE/IEIICHHIO KIlacca SHEPreTHIeCKoi 3 PEeKTUBHOCTH.

DHepreTUdeckoe 0OCIIe/IOBaHUE 3[aHUi, OpraHu3aluid, TPEIIPUATHH, TPOIYKIIUN, TEXHOJIOTHIECKUX
MPOIECCOB — 3TO JIEATENIbHOCTh 0  OMpEAENeHHI0 Kilacca JSHEepreThudeckoil 3¢h(eKTHBHOCTH.
OHeprodPPeKTUBHOCT, — PpAlOHAIBLHOE HCIOJIB30BaHUE DJHEPreTUYECKUX PECypcoB, IOCTHKEHHE
SKOHOMHYECKH OTPaBIaHHON 3¢ (EKTUBHOCTH HCIIONB30BaHUS TOIUIMBHO-3HEPreTUYECKUX PECYPCOB MpPHU
CYIIECTBYIONIEM YPOBHE pa3BUTHS TEXHHKH ¥ TEXHOJOTHH W COONIONEHWH TpeOOBaHWH K OXpaHe
OKpYKalolllei cpeibl.

Krnaccudukarus sHepreTHueckux 00caeIoBaHui (IHEProayIMTOB)

DHepreTudeckue o0cIe[0BaHNs (IHEPTOAYIUTHI) ITOAPA3ACIIIOTCS:

0 HEOOXOIMMOCTH MPOBEACHMSI IKCIUTYaTUPYIOIIEH opraHu3aIuei:

e oOs3aTenpHBIC (B cOOTBETCTBHH C M. 1 cT. 16 DdenepanpHoro 3akoHa Ne 261-D3 ot 23 HOs16ps 2009

® J100pOBOJILHBIE.

1o 00beKTy o0cnenoBanus (B cOOTB. ¢ 1. 1 cT. 15 ®@enepanbroro 3akona Ne 261-d3 ot 23.11.2009 r.):

® SHepreTuveckoe oociieoBanme (IHEPTroayanuT) NPOLyKINH;

® SHEpreTHvecKkoe o0ciiefoBaHme (IHEPTOayAUT) TEXHOIOTHIECKOTO MPoIiecca;

® DSHepreTuveckoe oOciieoBaHME (SHEProayAuT) IOPHIMYECKOro Juha  (MHIUBHILYaJbHOTO
NpEANPUHAMATEIS).

MO CPOKaM IMPOBEICHHSL:

® [IEpPBUYHBIE;

® OuYepelHbIE;

® BHEOUYEPEIHBIE;

® MpeIdKCITyaTallOHHBIE.

1o 00beMaM MPOBOIUMBIX paboT:

e 3KcIpecc-obcienoBaHue (IKCIpecc-ayIuT);

® [I0JIHOE€ HHCTPYMEHTAJIbHOE 00CIeIOBaHUE;

® KOMIUIEKCHOE 00CTIeIOBaHuE.



Tema 2.2. Yuer 3HepreTu4ecKux pecypcos.

Ha o0bekrax JKKX B kadectBe mnpuOOpOB yueTa TeIUIa HCIOJB3YIOTCA — CIEAYIOLINE

BUIBITEIUIOCUCTYUKOB:
®  TaxOMETPHUYECKHUE;
®  3JIEKTPOMAarHUTHBIEC;
®  YIBTPa3BYKOBBHIE;
®  BHXpEBBHIE.

[ opranu3anuy NOKBapTUPHOTO y4eTa NPUMEHSIOTCA, KaK IPaBUIIo, TAXOMETPHUUECKUE IPUOOPEI.

TemnocdeTunky OBIBAIOT €AWHBIE U KOMOMHUPOBAaHHBIE (COCTaBHBIC). EMMHbBIC TEMIOCUETYUKH COCTOAT
13 OJIOKOB, KOTOpBIE HE CEPTHU(PHULIUPOBAHBI KaK OTAENbHBIC CPEACTBA HU3MEPEHHUS, [I03TOMY OHH MOBEPSIOTCS
Kak eauHoe 1enoe. KoMOMHUPOBAHHBIA TEMJIOCUETYHUK COCTOUT U3 OJIOKOB, KOKIBIH M3 KOTOPBIX SBISAETCS
CepTUPULUPOBAHHBIM CPEACTBOM U3MEPEHHUS CO CBOCH METOAMKOI MTOBEPKHU.

TemnocdyeTynkn MOTYT OBITH OAHOKaHAJbHBIMH - C OJHUM IpeoOpasoBaTelieM pacxola |
MHOTOKaHaJIBHBIMH - ¢ IByMsl U OoJjiee mpeoOpas3oBaTensiMu pacxofa. IlepBble TPUMEHSIOTCS B 3aKPBITHIX
cUCTeMax TEIUIOCHAOKEHHMS, @ BTOPBIE - B OTKPBITHIX CUCTEMAaX TEINIOCHA0KEHHUS U HA HCTOYHUKAX TETJIOTHI.

Temnoc4eT4nKy COCTOST U3 TPeX OJIOKOB, COSTMHEHHBIX MEKAY cOOO0M JTMHUSIMH CBSI3U:

® mpeoOpa3oBaTey TEMIEPaTypbl (TEPMOMETPhI COMPOTHBIICHUS)

e 1peoOpa3oBaTeIM PacXoia;

¢ HH()OPMAIIMOHHO-BBIYMCIUTEIBHBIH OJIOK (TETUIOBBIYHCITHTEND).

Temyoc4eTYnKM WMEIOT pa3iWYHbIE METONbl HW3MEpPEHHi, METPOJIOTHUECKHE U TEXHUYECKHUE
XapaKTePUCTUKH, YCIOBUS MOHTaXa U 3KCIUTyaTalluy U T. 1. BeIOop TemocueTynka - HempocTas 3afayqa.

TpeboBaHus K TEPMOMETPAM COIIPOTHUBIICHUSI COCTOAT B TOM, UTO B Y3J7aX KOMMEPUYECKOI0 y4eTa TerJa
JOITyCTUMO TPUMEHEHHE TOJBKO COTJIACOBAHHBIX Map TEPMOMETPOB COMPOTHBICHHUS C H3BECTHBIMHU
WHIUBUAYAJIbHBIMA XapaKTEPUCTHKAMHU IOTPEIIHOCTeH, O0ECIeYnBalOIMMU HOPMUPOBAHHBIM BKIaJ B
OTHOCUTEJIbHYIO IIOIPELIHOCTD ONPEIeNICHHSI KOJIMYECTBA TETIIOTHI.

Hns obecrniedeHnsi 3TUX TpeOOBaHWU Mapbl TEPMOMETPOB CONPOTUBICHUS, MPUMEHSIEMBIE B Y3Jax
KOMMEPUYECKOTO yueTa Teruia, JOKHBI TPOXOAUTh ITOBEPKY HE TOJBKO HA COOTBETCTBHE KIIACCY

(TOCT P 50353-92), Ho 1 Ha JOMyCTHMBI pa3Mep BKJIa/a JaHHOW Mapbl B IOTPEIIHOCTD OMPEACIICHHUSI
KOJINYECTBA TETUIOTHL. [IpH 3TOM TOJKHO BBIMOJHATHCS YCIOBHE, YTO BKJIAJ Mapbl B OOLIYIO TOTPEIIHOCTD
onpezeneHus KoaudecTBa TeroTsl He mpeBbicuT 1% mpu 10 °C < At <40 °C u He npeBbIcUT 2% npu At <5
°C.

Heo0xonumo Takke OTMETHTBH, YTO NPH HCIIOJIB30BAaHMU COTJIACOBAHHBIX IAP TEPMOMETPOB B Y3Jax
KOMMEPUYECKOT'0 y4eTa OHHM JIOJDKHBI OBITh COOTBETCTBYIOIIUM 00pa3oM MapKHpoBaHBI, Hampumep: "1", "2"
wm "™, "X".

BoNBIIMHCTBO COBPEMEHHBIX CPEACTB M3MEPEHHs] PAacXo/a M KOJIMYECTBA BEILIECTBA COCTOSAT U3 JIBYX
omokoB: mepBuuHoro mpeoOpazosarens (III1) u anextponHoro mnpeoOpazoBarens (DI1), xoTopble HIH
00BbEeTMHEHBI B paMKax NpUOOpa - KOMIIAKTHOE WCIIOJHEHWE, MM MEXaHHMYECKH H30JMPOBaHBI JIPYT OT
Jpyra, pa3HECeHbl B IPOCTPAHCTBE M 3JIEKTPUUECKU COCAMHEHBI MEXIY cOOO0H JMHUSAMH CBSI3U -pa3iebHOEe
ucnosnHeHue. PaznenpHoe ncnonHenue no3sosisgeT BeiHecTH DII B Oe30macHyro 30HY, HallpUMEp, U3 ChIPOTO
[0JBaJIa B CyXO€ IIOMELIECHHUE.

Curnanel ¢ mnpeoOpaszoBarenell pacxoja M TEMIEparypsl MOCTYNAlOT B HHPOPMAMOHHO-
BBIYUCIUTEIBHBIH OJIOK (TEIJIOBBIYMCIUTENb), TA€ 00padaTbiBalOTCs B COOTBETCTBUM C 3aJaHHBIM
ANTOPUTMOM. DTOT OJIOK OOBEMHEH C MpeoOpa3oBaTeNsIMH Pacxolla U TEMIIEPaTypbl WM MOXKET OBITh
M30JIUPOBAH OT HUX MEXaHMUYECKH U COEIMHEH C HUMU JIMHUSMH CBSI3H.

B Hacrosiiee Bpemsl BBIIYCKaeTCs MJOBOJBHO MHOTO PAa3jIMYHBIX THIIOB TETIOBBIYMCIUTENEH,
Pa3INYAIONIMXCSI TOJBKO KOJIMYECTBOM W3MEPUTENFHBIX KaHAIOB. [103TOMY IpH BEIOOpE TETUIOBBIYHACITATENS
B COCTaBe KOMOMHHUPOBAHHOT'O TETUIOCUETUHMKA CIIElyeT OPHEHTHUPOBATHCS Ha KOH(PUTYPAIHIO y3Ia ydeTa, T.
€. Ha KOJIMYECTBO U3MEPUTEIbHBIX KaHAJIOB.

Tema 2.3. CocTaBiieHHe YJHEPTreTHYECKOI0 MACNOpPTa 31aAHUA
Jlex1us IpoBOUTCS B MHTEPAKTUBHOM opme: jekius-pecc-koHdpepenius (0,5 yaca).

DHepreTHYecKHii IacrlopT — 3TO JIOKYMEHT, COCTABICHHBI IO pe3yJIbTaTaM OJHEPreTHYECKOTO
o0cne10BaHMs (SHEProayanuTa).

TpeOoBaHMs K SHEPreTUIECKOMY MACTIOPTY.

DHepreTHYecKHii MaclopT, COCTABICHHBIN M0 pe3yJbTaTaM dHEPreTHYECKOro 00CIeI0BaHusI, COrIIaCHO
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https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B0%D1%83%D0%B4%D0%B8%D1%82

n.7. ct. 15 ®enepansHoro 3akona 261-P3 gomken coaepkaTh HHOOPMALIUIO:

e 00 OCHAIIEHHOCTH MPHOOPAMH y4eTa UCIOIb3YEMBIX SHEPTeTHUECKIX PECYPCOB;

e 00 00BEMe UCTIONIB3YEMBIX JHEPTETUIECKUX PECYPCOB U O €r0 H3MEHEHHH;

® 0 IOKa3aTelsix SHepreTHieckoi 3h(HeKTUBHOCTH;

® 0 BEJIIMYMHE MOTEPh MEPEAaHHBIX PHEPrETHYECKUX PECYpPCOB (sl OpraHU3alMid, OCYIIECTBIISIONINX
nepeaady SHEpPreTUIecKuX PecypcoB);

® 0 TIOTEHIHAJE YHEProcOEPEeKeHNs, B TOM YHCIie 00 OIEHKE BO3MOKHOH SKOHOMHHU YHEPTeTUUECKUX
pPecypcoB B HATYPaIbHOM BBIPaKCHUH;

® O TEpevyHe THIIOBBIX MEPONPHITUH IO JHEProcOEPEeKEHHI0O W TIOBBILICHUIO HHEPreTHYECKOM
3¢ pekTuBHOCTH.

TpeboBaHusg K SHEPreTHUECKOMY TAcloOpTy, COCTaBICHHOM IO pe3yjibTaTaM 00s3aTeIbHOTO
JHEPreTHUECKOr0 00CIIeIOBaHuS, YTBEPKACHBI Mprka3oM MunsHepro Poccun ot 19.04.2010 Ne 182

o W VAC/BIAR TEAOBAR XAPARTCPHCTITKA
X o na':vn—mow obIecTsennsIx saamit npn £, = «30 °C
LA NIPHNEP PACYETA SHEPTETHYECKOIO Hatsesobauite snan o 1£"l' 2o
MACTIOPTA 3IARHA e B/’ *€) frxan( w3’ *C))
s o VIS BEHTI av |
Botee 5 0,395 (0.34 0.116(0.10)
) Hexonsuse 3amsse % il g
| kst los 0.454(0.39) 0,105(0.09)
IR R
. Odmas ,0:39;‘:1:1 " y $.01-10 0.407(0.35) 0,093 (0.08)
TR R L 12.2)
AP ASRon | 7 Mocxza | Boiee 10 0.384(0.33) 0.08(0.07)
PACUCTEME VOI00RR JlaGopatophe xopmyca Ho s 0.430(0.37) 1.163(01.0)
Lt
s | Hossewoxoom pacvenorx | OSousosmes | Ex | Pacornios $.0:10 0.407(0.3%) 1.1650.98)
ax ImpORTNS e | suvveme
1 [Pacermas samwpanze Lo it | Boace 10 0,384(0.33) 1,047 (0 .90)
; 05TV far T 20 Bricnnte yueSie Mo 10 0.407(0.38)
- ;"‘w C'Q‘ JABS/ICHHA, TEXHIRY MBI,
2 | Pacvenax sacepanes s @ 23 OTTEIDNH 10.01-15 0,384(0.33) 0.116(0.10)
WPEEBNG BOIIVEL =
= p.- M?‘ 15.0-20 0.349(0.30) 0.093(0.08)
i 3 P b C 1+
TESOTS WPoREs Boree 20 0.279(0.24) 0,093 (0.08)
& [Pacvenas Somepnype ¢ & Tomt KinmiKi, Hos 0.465(0.40) .
DOITATL (IR L AMOVIaTOPIIL.
g pr— S01-10 0.419(0.95) 0.291(u.235)
§ |Tpoxonomenieen om- Z - Sl . v o o
IETIEC0 DRSS 10,01 - 15 0.372(0.32) 0.267(0.23)
¢ |Crezua snmpanya Bonee 15 0.349(0.30) 0.256(0.22)
REYERINS BORTVEL 23 t ¢ =31 - Hos 0.465(0.40) 0.337(0.20)
oroamenmak Depaea
71 = - 5.01-10 0.419(0.36) 0.326(0.28)
' PEDEOSYTER OTO- Be o o 4543
TEDRCC0 Depacaa 10.01-15 0.372(0.32) 0.302(0.26)
PyRRULONRINESE —Ee IRE B PYKTRERSS potie-
> X c Bonee 15 0.349(0.30) 0.291 (0 26}
? |Enareoce aae EN pre— Bann Jos 0,326(0,28) 1.,163(1.0)
D [Pansesces & sacrpoios STRTED CIOAT 5.01-10 0.291(0.25) 1.105(0.95)
0 Tz szmzm FoTe, 1 cezew, Botee 0267(0.23) 1.047(0.90)
ZRICOTE JTRNE O N Tpaseunbie Hos 0.442(0.38) 0,930 (0.80)
311w =
| [Kowepysmmsos pusaos 2000 Daassa g (pad
S = < i l:“ 5.01-10 0.384(0,33) 0,907 (0.78)
EITran Yinoe FRTS ¥ PITIpS [ojoamem:  DEsTpaTno-
FUCLT NG oo, oRnpyfes €O Boiee 10 0,361(0.31) 0.872(0.78)
a3 vinoe YT DoTped TocTitribt o s 0,500(0.43) 0377(0.32)
] (] ) $.01+10 0.,442(0 38) 0.335(029)

Pucynokx — IIpuMepsl SHEPreTHYECKOro nacropTa 34aHus

Pa3nen 3. Texuuueckue pemieHusi M0 YHEPTo- H pecypcocOepe:KeHUI0 B 3TaHUAX U
COOpY KEHHIX

Tema 3.1. [loBbIlIeHUE TENJIOBON 3ALIUTHI 31AHUMH.

Jlexus mpoBOAMTCS B UHTEPAKTUBHOW opme: ekuusi-ipecc-koHpeperuus (0,75 vaca).

YTermieHne cTeH MOXeT ObITh BHYTPEHHUM M BHEIIHMM. BHYTpeHHee yTeIUIeHWE MMeeT MHOXKECTBO
HEJ0CTaTKOB, OCHOBHBIM M3 KOTOPBIX SIBISETCS TOT (DaKT, YTO caMa CTeHa HE CTAHOBUTCS TEIIee W JaXKe
HaYMHAET OO0JIbIle MPOMEP3aTh. DTO NPUBOAMT K TOMY, YTO TOYKAa POCHI, TO €CTh MECTO, IJIe BJlara W3
TEIIOrO BO3AyXa MOMEIIECHUS HAYMHAET KOHJACHCUPOBATRLCS, IIEPEHOCUTCS ellle OJIMKe K BHYTPEHHEMY Kparo
CTCHBI WJIH HAa €€ MOBEPXHOCTh. [Ipu 3TOM KOHJEHCAT HEU30CKHO MPUBEACT K CHIPOCTU U Pa3pyHICHUIO
CaMoOi CTEHBI M OTAEJIOYHOTO CJIOS, YXYAIICHUIO TEIUIOM3OJSIIMOHHBIX CBOMCTB MarepHala yTeTTUTENs;
TETUIONIOTEPH OYIYT BHICOKHMHU.
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://minenergo.gov.ru/documents/fold13/index.php?ELEMENT_ID=6336

BE3 YTENNEHWA YTENNEHUE BHYTPU YTEMNEHUE CHAPYXWU
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Pucynok — O0pa3oBaHue KOHJIEHCATa [IPH BHEITHEM W BHYTPEHHEM YTEIUICHUH CTEH

Meponpusitue npeaHa3HauYeHO Ui YBEJIHMYEHHsI CONPOTUBICHUS TEIJIONEpPENauld HApy>KHBIX CTEH U
CHIDKCHHS TEIUIOBBIX MOTEPh 3[aHUS 3a CYET YNYYIIEHHS €ro TEIUIO3AIIUTHBIX CBOWCTB M MPUMCHEHHUS
3¢ EKTUBHBIX TEIUIOM30JISIIIMOHHBIX MATEPHAIIOB.

Haunbonee »sddexTuBHa Temmo3amuTa CTEH C HApYKHOW CTOpOHBL. IIpHMeHsAOT, Kak mNpaBuIo,
HanbUIGHHE KaKoro-nubo yremiuTens (pacTBOpa IIEHOIUIACTa, IIEHOMOJMUypeTaHa), JU00 HaKIeHKy
TUIUTOYHOTO YTEIUTUTENS (IEHOMOJIUCTUPOIIA), THO0 0OMBKA TEIUIOM3O0JISIIMOHHBIM MaTEPHUATIOM.

[lepen HaHneceHHEM YTEIISIOIIMX PACTBOPOB MJIM HAKJICHKOW HAapyXKHbIE MOBEPXHOCTH CTEH OYMIIAIOT
OT IBUTH U TPS3H € MOCIENYIOIIEH TPOMBIBKOM.

Hampiienne Beimonusercs cinosmu 1...2 cm. Ilocnemyrommii cioil HaHOCAT TMoOCEe 3aTBEPACHUS
npeapyaymero. Haknmeiiky mmur k creHam npom3BogsT kineeM [IBA wnm Oyctunatom. 3aTeM KpemsiT K
IH00esIM CEeTKY C siueikaMu OT 2 10 4 CM C aHTUKOPPO3UIHBIM MOKPHITHEM M HAHOCST CJIOW LIEMEHTHO-
M3BECTKOBOM ITYyKaTypku. Uepes 1Ba IHS MOBEPXHOCTh MOKPBIBAIOT KPEMHEOPTraHUIECKUM COCTABOM HITH
OKpAaIIMBaIOT TUIPOPOOHOI KpacKoH.

[lepcrieKTUBHBIM HampaBleHUEM B HAPYKHOM YTEIUIEHHMM CTEH 3JIaHHs SBJISETCS NPUMEHEHHE TaKhX
MaTepHajoB, KAK MUHEpaJIbHAsl BaTa, CTEKJIOBATA, IEHOMOJIMCTHPO, IeHO(IIEKC, TEHO(OIT (1Ba MOCIETHUX
MOSIBUJIMCH COBCEM HEJIABHO).

[IpuBeneM npuMep HCMOIB30BAHUS B KAavyeCTBE H3OMSIMOHHOTO MaTepHaia SKCTPYJUPOBAHHOTO
MEHOOJIUCTHPOIA.

EHYTE=HHAA LUTYEETY pKa

HAPY#HEA CTEHE D0Ma
MpyHToEKa CT A7 (0,2 krimZ)

KMeALMA pACTEOD ANA NEHONCMCTMRCNS
Caresit CT 83 (npumepH0 5 kr/mel

NAKTEI K3 NEHSMOAMCTHEDNE
pacTeop Cerasit CT 85 (okano 2 kr/wmé)

CeTKS M3 CTRENDBCNOKHA C0 CNEUMANEHIR
NPoAMTECA (NpUMepHD 1,1 k00 W7 )

pacteop Ceresit CT 85 {npumepHo

2 Er/m' Nog Wy EaTy pEHUE

W 3 Erf W’ nog cEpaWMBaHne )

KPacka rpyHTyoWan Ceresit CT 16, Cerasit CT 15*
nni Ceresit CT 15 silicone* * {npumepHo 0,3 nf W)

dhacagHan Wiy karypka Ceresit 1k Kpacka Ceresit

Pucynoxk 11 — TexHOmOTHs yTEIUIEHUS CTEH

Kneit gnsa yremmurens Ceresit CT 85 cocroMT W3 LIEMEHTHOW CMECH, Pa3IUYHBIX MOJMMEPHBIX
MOAN(HUKATOPOB, MUHEPAIBHBIX 3aIIOJHUTENCH 1 ApPMHUPYIOIINX MUKPOBOJIOKH.

OKCTPY3MOHHBIH  THEHOMOJIHMCTHPOJ  TPOU3BOAMTCS  METOJOM  OKCTPY3HUH.  DKCTPY3HOHHBIN
MIEHOTIOIMCTUPOIT MOMYYalOT MyTEM CMEIIUBAHUS IPaHyN MOJMCTHPOJA MPH HMOBBILICHHONW TeMIepaTrype u
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JIaBJICHUH C BBEICHHEM BCIICHHBAIOLIETO areHTa U MOCJEIyIONIMM BbIIABINBAaHUEM U3 SKCTPYAepa.

BaxxaHpIM nOKazaTeneM, XapakTepU3yIOLUIUM CIIOCOOHOCTD TEIUIOM30JISIIMOHHBIX MaTEPUAIOB COXPAHATh
Teyo0, ABIIETCS KO(PGHUIHMEHT TemnonpoBogHocTd. OH ompenenser KOJIWYECTBO TEIUIOBOW SHEPIHH,
IPOXOJIIEH Yepe3 CTPYKTypy MaTepHuaia IUIomanpio 1 M? Ipu pa3HHULE BO3AEHCTBUS TEMIIEpaTyp Ha €ro
noBepxHocTsx 1 rpanyc Llenscus. M3mepsiercs B Br/m?*C.

Uem MeHblIIE TEIUIONEpEaaya, TeM JIydllle CIIOCOOHOCTh YTEIUINTENSI COXPaHATh Terio. OnTUMaIbHbIMU
MIOKa3aTeNIsIMU 00Jaal0T MOJUMEPHBIE MaTepHalbl — IEHOIONINYPETaH, IEHONOIUCTUPOII U OJOOHbIE M.
Croit u3 kepamsura OyneT HanMeHee d(PPEeKTHBEH B IJIaHE SHEProcOepeKEeHNUSI.

Ha mpaktuke misi pacdera TOJNIIMHBI yTEIUIMTENS MPHUMEHSIETCS 3HAa4YeHHUE COIMPOTHBICHUS
rerronepenade R (M2*C/Br). R=d/K, rae d — Tommumaa crensl, K — K09 OHUIHEHT TEITOMPOBOIHOCTH.

Yempoticmeo eenmunupyemuix HApyICHbIX CMeH 8 30aHUAX U COOPYIHCEHUAX

3
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Pucynok 12 — YcTpoiicTBO BEHTHIIMPYEMBIX HAPYKHBIX CTEH B 3[JaHUSIX U COOPYKEHHIX

Meponpustre npeaHa3sHadYeHo AN MOBBIMICHUS YPOBHS TEIJIOBOM 3alllMThI HAPYKHBIX CTEeH. B cTeHax
BOJIM3M HApPY>KHOW MOBEPXHOCTH YCTPAaMBAIOT BEPTHKAJbHBIC IIEJIEBbIC KaHANBI IUPUHON 2...3 cM, uepes
KOTOPBIE 10T BO3IEUCTBUEM €CTECTBEHHOM TSTM ITPOXOAUT HAPYKHBIN BO3yX. B X0JIOAHBIN IEpHO BO3AYX
HarpeBacTcsl OT BHYTPEHHEW CTEHBI M ITOJAETCs B ITOMEILIEHUE. B TETIBI nepro KaHalbl ePEKPBIBAIOTCS
3aCIIOHKaMH U TPEBPAILAIOTCS B 3aMKHYTBIE BO3AYILIHBIE TIPOCIONKH, KOTOPBIE YBETUYHNBAIOT TEPMUYECKOE
COIIPOTHBIICHHE CTEHbI W MPEISATCTBYIOT HArpeBy OrPakJIeHUs. BBICOTYy KaHaIOB OOBIYHO NMPUHUMAIOT B
OJIMH 3Tax.

OHeprocOepexeHrne JOCTUTaeTcs 3a CUET BO3BpaTra B IIOMELICHHE YacTH TEepSEeMOM TEIUIOTHI OT
HapYKHBIX OIPa)<JICHUM B 3MMHEE BpEMs U 3a CUET YBEJIIMUEHUS COIPOTUBIIEHUS TEIUIONEPENAYN HAPYKHOIO
OTpaXKJACHUS IPU yCTPOMCTBE 3aMKHYTBIX BO3YIIHBIX ITPOCIOEK JIETOM.

Tennosas sauuma HAPYI’CHOU CNEHbL 8 MeCme YCMAHOBKU OMONUMENbHO20 Npubopa

Mepornpustre mpeagHa3Ha4eHo s CHIKEHUS TEIUIOBBIX OTEPh OT HAPY)KHBIX OTPaKAEHUH (CTEHBI), K
KOTOPBIM MPHUJIETAIOT OTOMHUTEIHHBIE TIPUOOPEI.

A
v

Puc. 124. Cxema ycTpoiicTBa yTemIeHHsI IOBEPXHOCTH HAPYKHOM CTEHBI 38 HAarpeBaTeIbHBIM MPHOOPOM:
1 - okHO; 2 - KpeTeKHbIE peHKH; 3 - TeIION30JIAIMOHHBIN MaTepua; 4 - HarpeBaTeIbHBIA TPHOOD.
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OtomnuTenbHbIe MPUOOPHI OOBIYHO YCTAHABIMBAKOTCS y HAPYKHBIX Orpa)Ialolmmx cTeH. [Ipu 3tom
TEMIIEpaTypa BHYTPEHHEH MOBEPXHOCTH CTEHBI 32 IPUOOPOM BEIIIIE, YEM B OCTATBHON YaCcTH, YTO MPUBOIUT
K YBEIMYEHHWIO TEIJIOBOTO IIOTOKA W SBJSETCA NPUYMHON TMOBBIIICHHBIX TEIUIOBBIX IIOTEPh Yepe3
OTPaKICHHSL.

Jlnst CHMKEHMsSI TEIJIOBBIX IMOTEPh HEOOXOIMMO YCTAHOBHUTH TEIIOM3OJISIIIMOHHBIN CIIOH C HU3KAM
KOA(pGHUIIMEHTOM TETUTOPOBOAHOCTH Ha y4acTKe BCEi HUIIN HAPYKHOW CTEHBI. B CyIIecTBYIOMNX 3MaHHSIX
TaKyl OKJIEHKY cJenarh TPYJHO, IIOITOMY PEKOMEHIyeTCs KpeIuleHHe K CcTeHe 3(dexkTuBHOro
TETUIOU30JIAIIMOHHOTO, HAKJIGEHHOIO0 Ha TKaHb MaTepuana CBEPXy U CHHU3Y OTOIMTEIBHOTO MpuOopa.
TpexcaHTUMETPOBBIA CIIOM MEHOMOMUYpEeTaHa, HAKJICCHHBI Ha JIMHOJIEYM M OKpAIEHHBIM KpacKou
cepeOpsTHOTO I[BE€Ta, MOXKET YMEHBIIUTH JOMOJHUTEIbHBIC TEIUIONOTEPH OT YCTAHOBKH OTOIHTEIHHOTO
npubopa y HapyxkHo# cTensl 10 50 %.

Yempoiicmeo senmunupyemvix OKOH 6 30AHUSAX U COOPYIHCEHUSX

PUC. 1. CXEMA PAGOTEl BEHTHNWPYEMOW OHOHHOW HKOHCTPYHUMK [4]

~
[ Lo S ETECECETEEET .
'l o
SR tret
e AL 1IN
— | | | r ’,-1? —# HaNpPaaneHHE QEHEEHHA
L HARYHHOTD BOKYEa
— HaNPaBNeHNe QEHAEHHA
O Ty NMEYHILETD
] / yeTpoRcTea (13, 14)
1-3 - BHewHee, BHYTPEHHEE W NPOMENMYTOYHOE 10 - Hoawpés.
QOCTEHNEHWE COOTBETCTEEHHO, 11 - OHOHHEA KOPOGKA,
d, & -~ Hapy®HOE W BHYTPEHHEE MEMCTEHONEHOE 12 - Perynupylowes ycTpodcTEO BXOOQALWErD BO3AYXA.
NPOCTRPAHCTEO COOTBETCTBEHHO. 13, 14 = ¥eTpoACTEA perynupoBaHKA BOIOYLLUHOMD NOTOKA,
6-8 - BxogHuie, BEHTUAALWOHHBIE W BRXOQHLIE OTBERCTHA 15 - OTnwe.
COOTBETCTEEHHO. 16 = TennooTpaMaLWL WA 3KpaH (Hanoan, CEeTONPOIPAYHAR
9 = 0OBPATHBIA HAANAM. MAEHKHS € NOKPBITHEM H-CTEKAD W T. AL

MeponpusiTue  mpenHa3HauYeHO S COKPALCHUS  BO3IYXONPOHHLAEMOCTH W  YBEIWYCHUS
COIIPOTHBIICHUSI TeIJIoNepeaud OKOHHBIX OJOKOB. CHMKEHME MOTEph TEIJIOTHl OCYLIECTBISIETCS IMPH
WCTIOJIb30BaHUH TPOWHBIX BEHTHWJIMPYEMBIX OKOH. BO3MOXKHO J1Ba BapmaHTa TaKWX OKOH: NMPUHYAUTEIHHOE
yIaJeHue BO31yXa, MPOLICIIIEro 4epe3 OKHa, B BO3AYXOBOJbI BBITSDKHOW €CTECTBEHHOM BEHTWIISALUH M
yIaJeHue Harperoro Bo3ayxa B aTMocdepy. Mexay CTeKiiaMH MOTYT PacIoiaratbesl COJHIIE3aLIUTHBIC
JKamo3u. Bo3IyXonmpoHNIIaeMOCTh OKHA TaK K€ COKpaIaeTcs.

B Tteruiblii mepuoj MBWKYIIMHICA BO3AYyX OXJAXKIAET HArpeThle CTEKJa U IeperuieTsl, yMEHbIIas
TEIUIONIOCTYTIJICHUSI CHAPYXH BHYTPH MOMELIeHUs. B X0IOIHBIN NIeproA roja yepe3 BEHTHIMPYEMOE OKHO
MPOXOIUT YAAISIEMBI BO3IyX W3 TIOMEIICHHUS, & OKHO CITy’KUT TEIUIOM30JIATOPOM OT XOJOAHOTO HAPYKHOTO
BO3Iyxa. Temmeparypa CTeksia, OOpalleHHOTO B IOMEIICHHE, MOBBIIIAETCS, a TEIIOBbIE MOTEpH dYepe3
OCTEKJIEHHE CHWKaIOTCs. B XONOIHBIA mepuonx roga BO3MOXHO OOpa3oBaHME KOHJIEHCATa Ha HapyKHOM
cTekie 3a cyer 3¢d@dexkra TOYKHM POCHl BO3AyXa, a A yNAJICHUS KOHJCHCATa TNperyCMaTpUBAIOT
CHeIalIbHBIE YCTPONHCTBA — KOH/IEHCATOOTBOAYHKH.

OHeprocOepexeHrne JOCTUTAETCS 38 CUET YBEJIMUEHHs CONPOTUBIIEHUS TeIUIonepeade, KOTOpoe MpsMo
MIPONOPIIMOHATIBHO 3aBUCHUT OT YAEIBHOIO PacXoja BO3yXa, MPOXOAIIEro Yepe3 BEHTHINPYEMOE OKHO.
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Yemanoska dononnumenvroco ocmexnenus 8 30aHUusIX u COODPYIHCEHUAX

MepOHpI/IHTI/IC MMpeaAHA3HAYCHO JJIsL COKpaliCHUA BO3OYXOIIPOHUITACMOCTHU u YBCINYCHUA
COIIPOTHUBJICHUA  TCILUIONEPEAAYC OKOHHBIX OJIOKOB. MC)KZ[Y CTCKJIaMHU BO3MOXHO PAaCIIOJIOXKCHUEC
COJIHIIE3alIUTHBIX JKaJIFO3H1, a Ha CTCKJIaX TCIUIOIIOITIOMIAOINNX U TEINIOOTPAXKAOIINX ITJICHOK.

Tema 3.2. PaninoHaibHOE UCIOJIL30BAHNE SJHEPIUHM B CHCTEMAaX OTOINJIEHUS, BEHTHJISALIMH,
X0JIOJHOTO U TOPSIYero BOAOCHAOKeHHS 31aHUI U COOPYKEHMIA.

Jlexmus mpoBOANTCS B MHTEPAKTUBHOU (hopme: JeKnus-pecc-koHbepen s (0,75 gaca).

DuepeocbepesiceHue 6 cucmemax OmMonienus 30aHUll U COOPYHCeHUT

Ilepuogmueckuii  pexxuM pabOTBI  CHUCTEMBI OTOIUIEHHS TPUMEHSIOT B  IPOM3BOICTBEHHBIX,
TPAXTAHCKHUX, YICOHBIX, CIIOPTUBHBIX, TOPTOBBIX, aJIMUHUCTPATUBHBIX 3aHUSX, UCIIOIB3YEMBIX JIJIS paOOTHI
HETOJHBIE CYTKH M JHU HEJelr, B KOTOPBIX JOIMYCKAaeTCsS CHIKCHHE TeMIepaTyphl BHYTPU MOMEIIEHUH B
HepaOouee Bpems. B pexnme paOOTBI CHUCTEMBI OTOIUIEHHS B TEUYEHHE CYTOK HaOMIOHAar0TCS TpHU
XapaKTEPHBIX MIPOMEKYTKA BPEMEHHU:

* OCHOBHOW pPabOuYMii pPEXUM, KOIJIa B TIIOMCIIECHHUM IOJCPKUBAIOTCA 3aJaHHbIC IapaMeTphI
TEMIIEPaTyPHI U BIAKHOCTH;

* JIEKYPHBIH PEXHMM, KOTJa IOCJIC OCHOBHOTO PEKHMMa CHCTEMa OTOILICHHS NMEPEBOIAMTCS HA PEKHM
NOoJAEP/KaHUS TIOHMKEHHON TEMIIEPATYPBI B TOMELEHUU;

* pexuM (popcHpOBaHHOTO HArpeBa MOMEIICHUS, B TeUEHHE KOTOPOTO CHCTEMA OTOIIIICHHUS MTEPEBOIUTCS
Ha BO3MOXHO OBICTPBIN Pa3orpeB MOMEIIEHHS ITOCIIE OXJIAKICHUSI.

B IIOMEIICHUAX Ha6HIO[IaeTCﬂ u HCZ[CHLHLIﬁ [UKIJI, KOrJJa B BBIXOAHBIC U NPa3AHUYHBIC THU B TCYUCHUC
MOJTHBIX CYTOK MOJKET TOMJEPKUBATHCS ASKYPHBIM PEKUM OTOIUICHHWS M CHIDKCHHAs TeMIeparypa B
nomemneHnn. s mojmepikaHus JeKYPHOTO pPEXHMa HWCMONB3YeTCS BOASHOE OTOIDICHHE, KOTOPOe
BBITIOJTHSET (PYHKIMIO TOAJACPKAHUSI MUHUMAJILHOTO YPOBHS Temmeparypsl. Ho B pe3ynbraTe HEKOTOPOTro
OXJIQAXKACHUA MOMCHICHHA INOHUKACTCA HE TOJIBKO TEMII€paTypa BHYTPECHHETO BO3AyXa, HO U TEMIICpaTypa
OTpaXKACHUM.

HarpeB orpakieHuil m BHYTPEHHETO BO3[AyXa K Hayally HOBOTO pabodero JHs TpeOyeT BpeMeHH U
I[OHOHHHTCHBHOﬁ MOIITHOCTH. HpOI[OH)KI/ITeJ'II)HOCTB 1 TEMII Harpe€Ba rnoMeEuIiCHu 3aBUCAT OT:

® TEPMUYECKOTO COIPOTHUBIICHUS HAPYKHBIX OTPAXKICHUH, BIVSIONIET0 HAa CHIYKEHHE TEeMITepaTyphl B
Hepabouee BpeMs;

® TEIUIOBOW aKTUBHOCTH OTPaXIAIOIINX KOHCTPYKINH K TEIUIOBOMY BO3EHCTBUIO;

® WVHTEHCHBHOCTH TEIUIOOT/AYd OT HWCTOYHHKA CHUCTEMBI OTOIUICHHS K BHYTPEHHEMY BO3AYXY
MTOMEIIEHUI 1 OT BO3/IyXa K MOBEPXHOCTH OTPaXKICHHIA;

® TEMIIEPATYpPHOrO HAalopa B JCKYPHOM W pabodyeM pexuMe, a Takxke Iepernaia TemIeparyp
Hapy>KHOTO BO3ayxa. HarpeB momernieHui JOMKEH OCYIIECTBIATHCS (OPCHUPOBAHO C BBHICOKMM TEMIIOM, C
0oJbIIIel MOUTHOCTHIO, B OTJIIMYUE OT OTOILIEHHS B pabodyeM peXHMe, TaK KakK TEIUIOTa B PEKHUME HarpeBa
pacxojyeTcst Ha BOCIIOJIHEHHE TEIUIOBBIX TOTEPh U Pa30rpeB OTPAXKACHUN U BO3IyXa JI0 TPeOYyeMOro yPOBHSI.

Haubonee ruOKuM pexMMOM SKCIUTyaTallMd CITy>)KAT KOMOMHUpOBaHHas cuctema ororuieHus. OHa
COCTOHUT U3 6a3OBOI>lI CHUCTEMBI BOJAAHOI'O OTOINNICHUSA U )IOHOHHHTCHI)HOﬁ CHUCTEMbI BO3AYIITHOI'O OTOIIJICHUS.
BoznymrHoe oToruieHHEe COBMEMIAETCSI ¢ MPUTOYHON BEHTWIANMEH W B peXHMe (OPCHUPOBAHHOTO HarpeBa
paboTaeT B peKUMeE IMOJHOHN PEIUPKYIISIAN BO3IyXa.

Pabora cuctem nmeproanYecKoro OTOIUICHHUS MIOIIA€TCsl aBTOMATH3aIIMH 1 TPOTPaMMHOMY YIIPABIEHUIO
MOJICpXKAHKST PACYETHOTO peknMa. Ha cioydail HEOXWJIaHHOTO PE3KOr0 TOHWKEHHS TeMIIepaTyphl
HApY>KHOTO BO31yXa B KOHTPOJIBHBIX ITOMEIIECHHUSIX yCTaHABIMBAIOT NATYUKH JOMYCTHMON MHHUMAaIbHON
TeMIepaTypbl BHYTPEHHETro Bo3ayxa. I[lo curHamy OT HHMX BKIIOYAeTCAd CHUCTEMa OTOIUICHHUS B
JOIOJHUTEIIBHOM PEKUME. ODKOHOMUS OHEPTHUU TEM 6OJ'IBIHC, YEM MMPOAOJDKUTEIIBHES MEPHUOJ OXJIAXKICHUSA.
st yMEHBIIEHUS TIPOIOJDKUTEIFHOCTH (POPCHPOBAHHOTO HATrpPeBa CIIEyeT YBEIUUNUTh TEIUIOYCTOMYUBOCTh
OFpa)I(JIeHHfI, MAaKCHUMAaJIBbHO I/IHTCHCI/Iq)I/IHI/IpOBaTI) TCIUIOOTAA4Yy K OrpaXJIACHUAM, NPUMCEHAA, HaIpUMED,
HaIpaBJI€HHBIE CTPYH BO3AYIITHOTO OTOIUICHHUS WIIM UCTIOIB3YS NCTOYHUKH JIy9UCTOW SHEPTHH (M3TydaTesn),
HaTpaBJICHHBIC HA OTPaKICHHUSL.

Duepeocoepesicenue @ cucmemax 2opaue2o 8000CHAOHCEHUS 30AHULL U COOPYIHCEHULL

1. DddexTHBHAS TEIIOU30IIALNA TPYOOIIPOBOIOB

DHeprocOepekeHUe pU TPAHCIIOPTUPOBKE TETUIOBOW SHEPTHH B TICPBYIO OUEPE/b 3aBUCUT OT KauecTBa
TerioBoM m3omsauu. OHa JOIDKHA HWMETh HE TOJBKO HH3KYH TEIUIONPOBOIHOCTh, BO3AYXO- H
BOJIONIPOHHUIIAEMOCTh, @ TaK XK€ HHU3KYIO JJIEKTPOIPOBOJHOCTH, YTO YMEHBIAET JJIEKTPOXUMHUECKYIO
KOppO3WI0 Marepuana TpyObl. Hannuwe BIlarn B TEIUIOM3OJISIMU CHHXKACT IPPEKTHBHOCTH €€ paboThl,
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CHocoOCTBYeT pazpymenuto Tpy0. [loaromy camu TpyObl HUMEIOT aHTUKOPPO3MOHHOE TIOKPBITHE, HATIPUMED,
B BHJIC CWIHKATHBIX SMalied, W30Jla W Jp., @ CBEPXY TCIUIOBOW H3OJSAIMH YKJIJIBIBAIOT CICIHATHHBIC
npouiIpoBaHHbIe GYTIAPHI (HaIpUMEp, acOOIIEMEHTHBIC) WM IOKPBIBAIOT €€ CJIOEM 00Ma304HOM, JTUOO
OKJIEEYHOW THUAPOHM3ONAIMH. Takas THAPOM3OISIIHSA TPENSTCTBYET MOCTYIUIEHHIO BIIaTM W3 BO3AyXa H
TpyHTA.

2. Marnoe ruipaBIHdeCcKOe COMPOTHUBIICHHE TPYOOIIPOBOIa

W3BecTHO, 4TO MOTEpH AaBIEHUS W MOIIHOCTH 3aTpadnBaeMas Ha MPOKAYKy TEIDIOHOCHTENS 3aBHCHUT
NpeXie BCEro OT CKOPOCTH, M CIEJOBaTENILHO OT AuaMeTpa TpyoompoBoaa. HeoOxoanMo OoTMETHUTH, YTO
YBEJIMYEHHE AMAMETpa XOTS W YMEHbBIIAeT MOIIHOCTh Ha IMPOKAYKY TEIUIOHOCUTENS, HO IpPH ITOM
YBEIMYMBACTCA METAUIOEMKOCTh KOHCTPYKIIMM H DSHEpro3arpaTsl Ha TPOU3BOACTBO M  MOHTAaX
TpybomnpoBoaa u T.1. [ToaToMy yBennuuBas JuaMeTp U YMEHbIIasi MOIIHOCTD, 3aTPaylMBaeMyl0 Ha MPOKAuKy
TEIIOHOCUTEIISI, BMECTO OKHMJAeMOW SKOHOMHH SHEpro3aTpaT MOXKHO MONYYUTh UX yBenndeHue. OOBIYHO
CKOPOCTH JBM)KCHHUS TETUTOHOCUTENIEH MPU UX TPAHCIIOPTUPOBKE IO TPyOaM B Pa3IMIHBIX OTPACISIX TEXHUKA
3aBHUCST OT YCIOBHUH paboThl 1 pabovnx mapamMeTpoB.

OHeprocOepexeHre 3a C4eT YMEHBUICHUS! MOIIHOCTH, 3aTpauMBaeMON Ha MPOKAYKy TETJIOHOCUTEIS,
MOXHO TIOJIY9UTh TIPH HCIIONB30BAaHUM BMECTO CTaNbHBIX TpPyO IUIACTHUKOBBIX  (HAmpuMmep,
TOJIUTIPOTIMIICHOBBIX) TSI KOTOPBIX KO3 (HUIIMEHT ruApaBInIecKoro TpeHus coctaBmuseT B cpemaem 0,007,
YTO CyNIECTBEHHO HIXKE, YEM IS CTaJbHBIX TPYO.

3. CHIXeHHEe TEIUIOBOM HAarpy3KH Ha CUCTEMBI OTOIJICHHSI, BEHTIIIALUN ¥ KOHJUIIMOHUPOBAHUS

ApPXHTEKTYpHO-TUTAHUPOBOYHEIE Mephl. DopMa 31aHUs BIMSIET Ha BEIMYHHY TerutonoTepb. Hambomee
BBITOJHON siBNsieTcss (GopMa, TPH KOTOPOH OTHOIIEHHE IUIOIAAW HApY)KHOW MOBEPXHOCTH K 00BEMY
MUHHUMANBHO. TakuMU SBISIOTCS 30aHUs B PopMe KyOa Witd 1mapa.

Baxnoit sBisiercs BeicoTa 3nanus. [Ipu coxpaneHnn o0beMa 3/1aHUs YBEIMYCHHUE €T0 BBICOTHI B 4 pa3a
(mampumep, ¢ 15 go 60 M.) mPUBOIWUT K ABYKPATHOMY YBEIHMYEHHIO TOJOBOTO pacxofa TEIUIOTHl Ha
orormieHne. Ha BennumHy »HEpromoTpeOieHUs] 3MaHUs TakKe BIUSCT €ro OpueHTanus (s 34aHui ¢
BHITSHYTBIMU (acanamu). OpUEHTUPOBaHHBIE HAa IOXKHYIO TOJIOBUHY TOpH30HTa (acaapl MOIydaroT
JIOCTaTOYHO OOIBIIHE MOCTYIUICHUS! COJNHEYHOH paguiaiiy, KOTOpPhIE OCOOCHHO OIIyTHMBI B Hadaje U B
KOHIIE OTOIUTENLHOTO NMEPHOA.

Tennozamura 31aHud. 3a7ada BIOOpa TEIIO3ALUIUTHI CTEH M MEPEKPHITHH — TEXHUKO-DKOHOMHYECKas.
YcuneHrne Temo3amuThl CTeH JOCTHTAeTCsl YBEIWYSHHEM TOJIIWHBI TETUIOM3O0JSIIUOHHOTO CJOsS B €€
KOHCTPYKIIUM (IUII COBPEMEHHBIX MHOTOCIOWHBIX KOHCTPYKIIMI) WM CaMOW KOHCTPYKUIWH  (JIs
oHOCIOMHBIX). [Ipyn yBeaHueHUN TONIIMHBI CTEHBI BO3pacTaeT €€ CTOMMOCTh, HO COKpAIaeTcsl TeIUIoBast
Harpy3Ka Ha CUCTeMY OTOIUICHHUS U CTOUMOCTb MOTPEOICHHS TEIUIOBOM SHEPTHH.

CosmMmerienne GYHKIMNA OTpaXAeHUA M cucteM. Hambonee mpocThiM CIIOCOOOM CHIDKEHUS TETIOBOM
Harpy3Kd Ha CUCTEMBI OTOIIEHHS, BEHTHIIALNN M KOHTUIIMOHUPOBAHUS BO3/IyXa B JKUJIBIX 3/1aHUSAX SBIISETCS
OCTEeKJIeHUE JIOHKUNA. D(PPEKTUBHBIM CIIOCOOOM CHIXKEHUS TEIUIOBOW HArpy3Kd B CHCTEMax OTOILICHUS,
BEHTWIAIIMM W KOHJWIMOHUPOBAaHUS BO3JyXa B MPOMBIIUICHHBIX W OOINECTBEHHBIX 3MAHUAX CITYXKUT
y/aJeHHe BBITSHKHOTO BO3IyXa uepe3 MEeKCTEKOJIbHOE IPOCTPAHCTBO OKOH.

4. OcCylIeCTBICHUE JKOHOMHYHBIX pPEKHUMOB pabOThl CHCTEM OTOIUICHHUS, BCHTWISIIMUA U
KOHIMIIMOHUPOBAHUS

JexypHoe oTorieHne (CHH)KEHUE TeMIlepaTyphl BO3AyXa B IIOMELEHUU B HepaOoune 4yackl. [Ipurogno
TOJIBKO JJISl IPOU3BOJICTBEHHBIX W OOIIECTBEHHBIX 3MaHUN. J{J151 )KUJIBIX TOMEIIEHN OHO He MPUMEHUMO, TaK
KaK JIFOJIU B HUX MOTYT HaXOJSATCsI IOCTOSHHO, a CHUXKEeHHE TemrepaTypsl Hibke +18 0C HenomycTumMo)

CHmwkeHHe pacxoia Bo3ayxa C Yyu€roM caHuTapHbIX HOpM. (Mcmosb3oBaHue mepHOANYECKOi
BEHTWJIALNY. ) [IpuHIHI TEeHCTBHS MepHOINIECKON BEHTHISIIUN OCHOBAH Ha TOM, YTO MPU BEHTHIINPOBAHUHU
MTOMEIIEHHS CBEKUM BO3/yXOM KOHIEHTPAIUS BPEOHOCTH (HAIpUMeEp, YIIEKUCIOro ra3a B 00IEeCTBEHHOM
MOMEIIEHNH) yObIBaeT OBICTPO (MO0 SKCIOHEHIMAIEHOMY 3aKOHY), a MpH Oe3[eHCTBHH BEHTHIIALIUU
MOBBIIIICHNE KOHIEHTPAI[MH BPEJHOCTH B BO3AyXE IOMEUICHHWS NPOTEKAeT MeIUIeHHee (10 JHHEHHOMY
3aKOHY).

5. Wcnonp30BaHuE OTOIHUTENBHBIX UCTOYHHKOB 3HEPTUU NIl CUCTEM OTOIUICHUWS, BEHTWISIIHUA U
KOHIMIIMOHUPOBAHUS

[IpumeHeHre TEIIOBBIX HACOCOB. OJHeprocOepekeHWe JOCTHUTaeTcsl 3a CyUeT  YTHIN3aluu
HU3KOTEMIIEPATYPHOH COPOCHON MJIH TIPUPOTHOM TETUIOTHI.

YTunauzauusi TEmIOTHI cOpocHOro Bo3ayxa. /[l yTwiM3aumu TemaoThl BBIOPOCHOTO BO3AyXa
UCTIONIB3YIOTCS YTHUIIM3ATOPBI PAa3InYHBIX BUJOB, HMEIOIMUX pasHyto 3¢dekruBHOCTh. Hanbonee BBICOKOI
3(PEeKTUBHOCTEIO  00JIAMAIOT  pEereHEepaTHUBHBIC  TEINIOOOMEHHWKH ¢  BpaIlarolieiics  HacaIKOM.
OHeprocOepexeHne TOCTUTaeTCs 3a CUET Mepeiadyr TEIUIOTH! OT BBITSDKHOTO BO3AyXa K IPUTOYHOMY.

6. lcnionp3oBaHMe TETUIOTHI COTHEYHON pagualiun

[Ipsimoe wCTIONB30BaHKE CONHEYHOMN paaualiiil CYJIUT CYIIEeCTBEHHbIE BHITONBI. CONHEYHAs pajauanus
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00nalaeT SKOJIOTMYECKOW YUCTOTOW, MOCTYMHOCTHIO. OJHAKO TpPSMOE WCIOJIh30BAaHUE TEIUIa COJIHIA
3aTPyJHEHO W3-32 OTHOCUTEIILHOW CIIO)KHOCTM TIOTJIONICHUS W TpaHcopManuu, a Takke u3-3a
HECOBIAJICHHUS BO BPEMEHH MPUXO/a U IOTPEOICHUS SHEPTUH.

7. llpumenenne nHMPaKPACHBIX U3ITydaTeIeH

Jlnst oGorpeBa MOCTOSHHBIX U HEMTOCTOSHHBIX PA00YMX MECT B MPOM3BOJICTBEHHBIX M BCIIOMOTATEIILHBIX
MOMEIICHHUSX; MOMEIICHUH M IUIONIAJOK TPa)KIaHCKOTO HA3HAUYCHHS; IMOMEIICHWH W KOHCTPYKIMU B
npoIecce CTPOUTENHCTBA 3JIAHUH W COOPY)KEHHI, CUCTEM CHETOTASHUS Ha OTKPBITBIX W MOTYOTKPBITHIX
TUIOIIAJIKaX, HAa KPOBJISIX 3JaHWA M COOPYXKCHHH BO3MOXXHO MpPHMEHEHHE HWH(]paKpacHBIX H3ITydaTeliei
(Ta30BBIX WM AJIEKTPUYCCKUX). DHEProcOEpe EHUE TOCTUTACTCSA 3a CUCT YMCHBIICHHS OTAILIMBACMOIO
o0beMa TIOMEINEHHs, OTCYTCTBHS TeperpeBa BepXHEW 30HBI MOMENICHHUS, Majoil TEIUIOBOW HHEPIUU U
THOKOCTH YIIPaBIICHUS.

DHuepeocbepesicerue 6 cucmemax 6eHMUIAYUU 30AHULL U COOPYIHCEHUT

[epromuyueckue pesxUMbl pabOThl CUCTEM BEHTWISIMH U KOHJIUITUOHHUPOBAHUS BO3yXa MPUMEHSIOT
JUIS  cTaOWIM3alui TEMIIepaTyphl, BJIArOCOJCpP)KaHHs M Ta30BOTO cocTtaBa Bo3myxa. OHM HamOoiee
3¢ ekTUBHBI IpU 00CITY)KMBAHUY TTOMEIICHUI OOJIBIIOT0 00heMa B OOIECTBCHHBIX 3IaHUSAX C IEPEMEHHBIM
3aMoTHEHUEM (3pUTENbHBIE, TOProBBIC, CIOPTHBHBIC 3aJIbl, 3kl OXWIAHWA), TJC OJHOBPEMEHHO
U3MEHSIFOTCS TEMIIEpaTypa, BIAXKHOCTL H COCTAaB BO3/AyXa (COMepKaHUE YIIIEKHUCIIOro ra3a u KUCIopo/a).

CHIWXKEHHE DHEPromoTpeOJICHUs CUCTeMaMH BCHTWISIIIMM W KOHJIUIIMOHUPOBAHHUS — BO3AyXa
oOecrieunBaeTCs M3MEHCHHEM pacxoja BoO3ayXa TpeOyeMbIX MapaMeTpoB, MPUMEHEHUEM CJIOXHBIX U
JIOPOTOCTOSIIIUX BO3JYXOPACIPEACIUTENCH, HCIOIb30BAHUEM COBEPIICHHBIX METOJIOB PEryTUPOBAHUS
paboOThl BEHTHIATOPA, CIOKHOH CHCTEMbI aBTOMATH3aIlMHU. AJIBTEPHATUBHBIM CIIOCOOOM pEryIHpPOBaHMUS
CHUCTEM MOXET CIYXHUTh MEPUOIUYCCKOE BEHTUIMPOBAHHE IIOMEIICHUN B 3aBHCUMOCTUA OT COCTOSHUS
BO3/yXa TIOMCIICHHS, YeM M OOCCICYMBACTCS DSKOHOMHS JJIEKTPHUYECKOH H TEIIOBOM OJHEpruu.
[TpoMOMKHUTENLHOCTh TIEPEPhIBA 3aBUCHUT OT KPATHOCTH BO3JyXOOOMEHAa, 00beMa TMOMEIICHHS, COCTaBa
Bo3ayxa. DYHKIMOHAIBHBIC CXEMbl aBTOMATHYECKOTO YIPABJICHUS KOHTPOJIHUPYIOT KOHICHTPAIUIO
YTJIICKUCIIOTO Ta3a, U3MEHEHHS BJIQXKHOCTH U TEMIIEPATypPhl BO3TyXa.

4.3. JIabopaTopHbIe padoThI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO.

4.4. IlpakTHyecKue 3aHATHS

Buo
3aAHAmMUA 6
Homep UHMEPAKMUGHOU
M | pazoena Oobvem P .
Tema npakmuueckoz2o 3aHAMUSA AKMuGHOI,
n/n | oucyunn (uac.) .
UHHO6AUUOHHOU
UHbL
¢popmax,
(uac.)
1 2. Pacdyer sHepreTmyeckux — moOKaszarenend  3JaHUs. 4 1
CocraBlieHHEe SHEPTeTUYECKOro MacnopTa
2 3. Pacuer SHEPreTUYECKON 51 SKOHOMHUYECKOU
sdexTuBHOCTH  dHEprocOeperarnmx Mep B 4 1
CHUCTeMaxX OTOIUIEHHUS, BEHTWISLHUH, TOpPAYETrO U
XOJIOZHOT'O BOIOCHAOKEHUS
UTOT'O 8 2

4.5. KoHTpOo/1bHBIEC MEPONIPUATHSA: KYPCOBOil IPOEKT (KypcoBasi pad0oTa), KOHTPOJIbHAS
pabdora, PI'P, pedepar

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
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5. MATPUIIA COOTHECEHHSA PA3JEJOB YYEBHOW JIUCHUILUIMHBI K
®OPMUPYEMBIM B HHUX KOMIIETEHIHUAM HW OHLEHKE PE3YJIBTATOB

OCBOEHUWA JTNCHUITJIMHBI
Komnemenuuu Komnemenuusn
Buo

Kon-60 2 t o weBHbLY Ouenka

No, naumenoeanué yacoe | IIK-6 | IIK-7 | IIK-21 | komn. yac Y . | pesyremamos
3anamuil
pazoenos OuCyUnIUHb
1. HopmaruBHo - mpaBoBas
Y HOPMATHUBHO - TEXHUYECKAsI
Oa3za SHEPTo- u| 21 + + + 3 7 JIk, CP 3a4er
pecypcocOepereHus
HEJIBUKUMOCTH
2. OcHOBBI 3HEproaynura
00BEKTOB HG,E[BI/I)KI/IMOCTI/I. 415 + + + 3 138 JIk, I13, sauer
OHepreTUYecKuii  macnopr CP
30aHUN
3. Texuuueckue pemeHus Mo
omepro- - T T 3 138 | TIB | ppuer
pecypcocOepexeHII0 B Cp
3aHUSX U COOPYKCHUSIX
Bcezo uacos | 104 | 346 | 346 | 34,6 3 34,6

6. MNMEPEYEHb VYYEBHO-METOAUYECKOI'O OBECHEYEHUSA JJA

CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS MO IUCIUIIJIAHE

1. CHull 23-02-2003.TemnnoBas 3amura 3aHui : TpUHATH U BBeAeHbI B Aeiicteue ¢ 01.10.03r.
Bsamen CHull 11-3-79* / T'occtpoii Poccuu. - M. : T'VIT LIIIT, 2004. - 26 ¢. [C. 3-25].

7. NEPEYEHDb OCHOBHOM ¥ JONOJHUTEJBHOW JHUTEPATYPBHI,
HEOBXOJANMOMU J1JIs1 OCBOEHUA JUCHUIIJINHBI

Buo Konuuecmeo Obecneuen-
Ne Haumenoeanue uzoanusn 3amA- |IK3emniapos 6 wocms,
mus 6u6ﬂ]t]410Tmel<e, (9K3./ uen.)
1 2 3 4 5
OcHOBHasi IUTEpaTypa

1 | Cubukun, M.IO. TexHomorust 3HEProcOEpeKEeHU:

yaeonnk / M.IO. Cubukun, 10.J]. Cubuxkun. — 4-¢ u3m.

nepepad. u gon. — M.: bepnun: upexkr-Menua, 2014. — Tk

352 c.: un. — (IlpodeccronanpHoe obpazoBanue) — ISBN H3’ 1 (QY) 1

978-5-4458-8886-4; To xe [ DneKTpOHHBIH pecypc]. —

URL:  //biblioclub.ru/index.php?page=book&id=253968

(22.05.2017)
2. | OBUMHHHKOB, 10.B. DHeprocOepexeHue B

TEIUIOPHEPTeTHKE U TEIUIOTEXHOJIOTUAX: yued. mocobue /

[0.B. OBunnnukoB, O.K. I'puropsesa, A.A. @panuesa. —

HoBocubupck: Mzn-Bo HI'TY, 2015. -258 c. (Cepus | Jlk, 1 (3Y) 1

«Yuebonukn HI'TY») — ISBN 978-5-7782-2606-7; To xe | II3

[DnekTpoHHBIH pecypc]. —

URL.://biblioclub.ru/index.php?page=book&id=436027

(22.05.2017)

JlonosHUTeILHASA JUTEpaTypa

3. | Dueprocbepeskenre B cucTeMax  TerutocHaOkenws, | JIK, 129 1

BEHTWJSILIMM M KOHJIMUIIMOHUpPOBaHUs Bo3nyxa: Crpas, 113
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//biblioclub.ru/index.php?page=book&id=253968
//biblioclub.ru/index.php?page=book&id=436027

nocoobue / Ilog pen. JLJ. bBorycmaBckoro. - M.:
Crpoituznar, 1990. - 620 c.

4. | CHuII 23-02-2003.TerutoBas 3amura 3aHAi : TPUHATHI U

BBeneHbl B aeiicteue ¢01.10.03r.Bzamen CHulI 11-3-79%* / Jg;;’ 25 1
I'occtpoit Poccun. - M. : T'VIIT LIIII, 2004. - 26 c.
8. INEPEYEHD PECYPCOB HHO®OPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETH «AHTEPHET», HEOBXOJUMBbIX
JJIsA OCBOEHUSA AUCHOUITJIMHBI

1.OnexTponHsIii Katanor 6ubnmoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P?21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnekTponHas oubiaunoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnexTpoHHO-0MbIMOoTEeYHas cucTeMa «Y HUBepcuTeTckas Oubnuoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-O0ubIMoTeuHas cuctema «M3narenbeTBo «JIaHby

http://e.lanbook.com .

5. Uadopmarmonnas cucrema "EquHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru .

7. Yuupepcurerckas unpopmarmonnas cuctema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmmonanpHast 31ekTponHas oubimmorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAUYECKHUE YKA3AHUSI JJISI OBYYAIOLIUXCSI MO OCBOEHHUIO
JUCHUTINHBI

9.1. MeToanuyeckue YKa3aHUsl Ui OOYYAIOIIUXCS TO BBINOJHEHHI0 NPAKTHYECKHX
3aHATHH

IIpakTyeckoe 3ansaTue Nel
Pacyer JHepreruyeckux nokasaresei 3nanus. CocrapjeHne JHEPreTHYECKOro Nacnopra

3aHATHE IPOBOAUTCS B MHTEPAKTHBHOHN (hopme: Jiekius-ipecc-koHpepernus (1 Jac).

QCHB [2360TLIZ HAay4YUTbCA paCCUUTBHIBATH OSHEPICTUYCCKUC T10KA3aTCIIN BHaHHﬁ, COCTaBJIATH
3HCpFeTH‘IeCKHﬁ nacmnopT.

3ag!aHHe: 110 BapHaHTy apaMETPOB 3JaHUA, BBIAAHHOMY IIPEIIOAaBaTeJICM, paCCUNTaTh SHEPIC€TUUCCKUEC
IMoKa3aTc/iv 34aHusd U COCTAaBHUTh BHCpFGTI/I‘ieCKI/Iﬁ nacmopT.

TlopsanoK BBIITOIHEHUS
[IpakTudeckas paboTa BEITIOIHIETCS, OCHOBBIBASICH HA CJICIYIOIIEM.

IloTpeburenssMu 2HEPropecypCcoB B 3MaHHUSAX SBISIOTCS CHCTEMBI OTOIUICHWS, BEHTHIISIIHH,
KOHIMIIHOHMPOBAHUS BO3/yXa, BOJOCHAOKEHHs, DJICKTPOCHAOKEHUS, KaHAIU3AlUK W ra3ocHaOxeHus. B
o0IeM ciydae ypaBHEHHE CBOJHOIO DHEPreTHYECKOro OajlaHca 37aHusl, KaKk W JUIsi HPOMBIIIJIEHHOTO
00BeKTa, MOJKET OBITH MpeacTaBieHo B Buze (4.17).

TeronorpebieHye 31aHus CKIIAABIBAECTCS U3 TEIUIONOTPEOICHHUI CHCTEM OTOIUICHHUs BEHTHISINE Qp,
KOHIMIIHOHUPOBAHUS BO3/LyXa M FOPAYEro BOJIOCHAOKCHHUS:

2Q:m - Qo * QB = QK.B a Qr.ac'

TenmoBo# OanaHc 37aHUS B 00IIEM Cilydae MOXKET ObITh MPEACTaBJICH B BHJIE PABEHCTBA CyMMapHBIX
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http://нэб.рф/how-to-search%20/

TEIUTOBBIX TOTEPh 3/IaHUS M CYMMAapHBIX TEIUIONOCTYIUICHUH W3BHE 37aHHWS U W3HYTPHU HETO, a TaKkKe
TEIUIONOCTYIUICHUA OT CHCTEM JKHM3HeoOecredeHus (OTOIUICHWS, BEHTWIANWW, KOHIUIIMOHUPOBAHUS
BO3TyXa):

ZGnor = L + Lo

TerumoBbie OaTaHCH COCTABJISIFOTCS JUTSl XOJIOJTHOTO MJIM TEIUIOTO Neprojia Toja, O3TOMY Pa3HOCTh B
3aBUCHMOCTH OT 3HAYCHHH COCTABJIAIONINX MOYKET OBITh KaK ITOJIOKHUTEIIEHOHN, TaK W OTpHIaTeabHON. [Ipn
MOJIOKUTEIIEHOM 3HAYCHUM HEIOCTATOK TEIUIOTHI BOCIIOJHSETCS Pa0OTAIONIMMH CHUCTEMaMH OTOILICHHS,
KOHJIUIITMOHUPOBAHUS BO3yXa WU BEHTWIALUU (BO3AYIIHOE OTOIUICHHE). ECNK TEmToBble MOTEPH MEHBIIIE,
YeM TeIUTOTIOCTYIUICHHUS, TO M30BITKH TEIUIOTHI YAAISIOTCS W3 TMOMEIICHUSI B Pe3yabTaTe PabOThl CHCTEMBI
BEHTWIALINY WM KOHAWITMOHUPOBAHHUS BO3/IyXa.

JKunple, oOIIeCTBEHHBIC, aJMUHUCTPATUBHO-OBITOBBIE W TPOW3BOJCTBEHHBIC 3JIaHUS B XOJIOTHBIN
MIEPHUO/ TO/1a TOTPEOIISIOT TETUIOTY 71l KOMIIEHCAITNH TETJIOBBIX ITOTePh depes orpaxkaeHus Qorp u Harpesa
nHOWIBTpYIOmerocs Bo3ayxa QuHd. B To e BpeMs B IMOMEINIEHHE IOCTYyMaeT TeIIoTa, BBIAEIseMas
obopynoBanuem 0000p, JTHOABMH, MTPUOOPAMU OCBEIICHHS M CHCTEMOM OTOIJICHHS, 3 TAKXKE TEIUIOTA 33 CYET
COJIHEUHOTO n3nyuyeHus. [lonnepikanue pacueTHON TeMIepaTyphl BO3yXa BHYTPU 3/1aHUS BO3MOXKHO TOJIBKO
B TEX Clly4asx, KOrZa CyMMapHbIC TCIUIONOTEPH (Qorp + QuH(]) OymyT KOMIIEHCHPOBATHCS TEILIO-

IMOCTYIIICHUSAMHA (Qoﬁon + QOGB + Qo % QJ] + Qc = 2Qz"rn + Qo) . Ha ocHOBe 3TOro MOXHO 3ammcaTh
YpaBHEHHUE TCIIJIOBOI'O Oananca 3aHHUsA B BUIC

Qorp i QHHQJ = QoG‘op £ ros + Qo % QII + Qc'

Cormacuo CHull 23-02—2003 «TemmoBast 3amura 34aHHI» 00S3aTENIbHBIM SBIISIETCS 3aIlOJHEHUE
3HepreT1/Iqecxor0 HacnopTa Jis1  BHOBB CTpOSIHlI/IXCS[ 158 3KcnﬂyaTpreMbe I‘pa)KIlaHCKI/IX 3IlaHI/II7L
DHepreTHYeCKUi MacnopT JOJKESH COCPIKATh: HOPMATUBHBIC TTAPAMETPhI TEIUIO3AIUTHI 3JAHHST; PACUCTHBIC
MPOCKTHBIC TIOKA3aTENIN U XapAKTEPUCTHKH 3JIaHHS.

HOpMaTI/IBHBIC HapaMeprI TCINIO3AalIUThI 3JaHUS BKIHOYAKOT B 06651: Tpe6yCMI)IC COHpOTI/IBHeHI/Iﬂ
TEIUIONEepeaye BCEX  BHUJOB  HAPYXKXHBIX  OrPAXJAIOUIMX  KOHCTPYKUHUA M2°K/BT; TpedyeMyto
BO3IyXOMPOHHUIIAEMOCTh OTPAKIAIONINX KOHCTPYKIMN G™, KF/(M2 * 4); yACJbHBIA PacXoi TEIIOBOMH
SHEPTUU CHCTEMOM OTOTUICHHS 3JIaHHs 32 OTOMUTENBHBIA NepUO;, TpeOyeMblil (pacueTHbIN) MPUBEACHHBIN
ko durment reruonepenauu 3uanus, Br/(mM2 ¢ K).

dopMa OTYETHOCTH: OTHYET JIOJKCH COJIEPXKATh: IIeNb, TEOPETHUYECCKYIO 4YaCTh, MCXOJHBIC aHHBIC,
COOTBETCTBYIOIINE BAPUAHTY 3aJ[aHUS; BCE TPEOYEMbIC PacUeThl, TAOIUIIbI, PApHUKH U T.II.; BHIBOIBI.

3agaHus A1 CaMOCTOATEIbHON pabOoTHI:
W3yunts TeopeTnueckuil MmaTepuia no reMam 2.1-2.3 pasgena 2.

OcHoBHast tuteparypa: [1, 2].

JononuutensHas aurepatypa: [3, 4].

IIpakTH4eckoe 3anaTHE No2
Pacuyer 3HepreTH4ecKoil M IKOHOMUYECKON 3P heKTHBHOCTH IHepProchHeperawuux Mep B
CHCTEMAX OTOIICHHS, BEHTHISLIMHU, TOPSAYEro M X0J0IHOr0 BOAOCHA0KEHU

3aHsITHE IPOBOJUTCS B MHTEPAKTHBHOMN hopme: siekims-npecc-koHpeperus (1 gac).

[lenb paboOTBI: HAyYUTHCS PACCUUTHIBATH JSHEPTETUYECKYI0 M SKOHOMUYECKYIO 3((EeKTHBHOCTH
3HEprocOeperarIrux Mep B CHCTEMaX OTOTUIEHHUS, BEHTUIISAIINN, TOPSYETO U XOJIOAHOTO BOJIOCHA0KEHNS.

3ajanwe: 0 BapHAHTY UCXOIHBIX TAHHBIX, BRIJAHHOMY IIPEIIOIaBaTeNIeM, PACCUUTATh SHEPTETUUECKYIO
U JKOHOMHYECKYI0 3(P(eKTUBHOCTh 3HeprocOeperarommx Mep B CHUCTEMaxX OTOIUICHUS, BEHTWIISALNH,
TOPSYETO U XOJIOJHOTO BOJJOCHAOKCHUSI.

Tlopsimok BEINOJIHEHUS
[IpakTudeckas paboTa MO OICHKE YHEPreTUYCCKON U SKOHOMUYECKOU A(h(HEKTUBHOCTH MEPOTIPHUSTHH,
BBOJIMMBIX B 3/IaHUSIX, BBITIOJTHSCTCSI, OCHOBBIBASICH HA CJIECIYIOLIEM.
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Oyenxa apexmusnocmu  meponpusmust  «Moumadsxc mennoompadcarwux KOHCMPYKYui  3a
Paouamopamu OMonIeHUsI»8 HAMmypaIbHOM U OEHENCHOM 8bIPANCEHUU

TemnooTpaxkatenb WM TEIJIOBOE 3€PKaio TPEJACTABISCT M3 Ce0sl JIUCT TEIIOU30IUPYIOIIIIEro
MaTepHaia ¢ OTPKAIOIIAM CII0OEM KOTOPBIH 3aKpPEIUIseTCsS Ha CTEHE C IIOMOIIBIO IBYCTOPOHHETO CKOTYa. 3a
CUET YCTAaHOBKH JIOCTUTAETCS CHIKCHHUE JIYYHUCTOTO TETIOBOTO MOTOKA, HATPEBAIOIIETO HAPYKHYIO CTEHY B
MecCTe 3a paguaTopoM (cM.puc. 4). YCcTaHOBKA MTOJTOOHBIX OTpaXkaTelIeH SBIIIETCS Mallo3aTpaTHBIM CITOCOO0M
OKOHOMHHU DSHEPTHU C HHU3KUM CPOKOM OKymaemMoctd (okosno 1-2 jer). Ilpw Hanuuuu B MOMENICHUH
HEIOTOIa, YCTAHOBKA TaKUX SKPAHOB IMOMOTAET MOBBICHTH TEMIIEPATYPy M MPUOIU3UTH €€ K KOM(OPTHOH.
[Tpy HaMUUMM TEPMOCTATHYECKOIO BEHTWIS U MPUOOPOB y4yETa TEMJIOBOW YHEPTUH CICACTBHEM YCTaHOBKH
OyZIeT SKOHOMUS TeTlIa.

MErn/IoU30/8Mop
C ampaxawolyur cr0em

paduamap omon/IeHus

/ - -
—— Tennobou nomok

HODUXAOA CIMeHd

Pucynok 1. O0umii Bu CMOHTHPOBAHHOT'O TEIUIOOTPAXKATENS

O6acTh MPUMEHEHUSI.
XKunoit honz, opUCk, aIMIHHCTPATUBHBIE TOMEIICHHS.

Meroauka pacuéra.
B o0miem cirydae TerionoTepy MoMeIeH!s OMPeesTioTes o Gopmyire

Q=1.F-(t ~t ).1073 R
R 6 Hap BT
[IpakTHueckne naHHBIE MOKA3bIBAIOT YTO AIKOHOMHUS TEIJIa B IOMEIIEHUH MPH YCTAaHOBKE JKpaHa B CPETHEM
cocraisieT 10% OT cpeHel MOIIHOCTH TEIUIOBBIX IPHOOPOB.

Temnso, CAKOHOMJICHHOE 3a OTOIUTEIbHBIM [IEPUO]] COCTABUT:

AQ=0.1-Q-n-K oo @

N — KOJIMYECTBO CYTOK B OTOIMTEILHOM MEPHOJIE B TOLY; K — KOJIMIECTBO OTOIMTENBHEIX YaCOB B
cyTKax; (Mo€)

T'omoBast 5KOHOMUSI B JIEHEKHOM BBIPAKEHHH, THIC. pyOIIeit:

AD=AQ * Tr.o. 3)
rae -TT.3. Tapu( Ha TEmIOBYIO SHEpruto, py6./T'ka.

b

IIpumep pacuéra:
Hano:
- IOMEILEHHE C TUIOIIAJIbI0 HAPYKHOH CTEHBI 15 M2.
- TEPMHYECKOE COMPOTUBJICHHE CTEHBI cocTaniseT 2 M2*°C/Bt
t =20°C
- TeMIepaTypa BHyTPEHHETO BO3IyXa ¢
C

t?P =-31°C

CpenHsis TeMnepaTypa Hapy>KHOTO BO3/yXa 3a OTONHUTENbHBIN Nepruos cocTapisier P

Q= % +15-(20+3.1)-107% = 0.173kBm

21



Temo, COKOHOMIICHHOE 3@ OTOMHUTEIbHBII EPUO:
AQ =0.173*%0.1*214*24 =89«Bm -u = 0.07 I 'kan

T'ogoBast 5KOHOMHS B ICHEKHOM BhIpaykeHuu mpu Tapude TT.5 = 1818,70 pyo/T'kai:
AD=AQ * Tr.5. =0,07*%1818,70 = 127,31 pyO.

HcxonHble naHHbIE:

t; — pacdyeTHas TemIiepaTypa BHyTPEHHETO BO3yXa ),

Kq — ko3 duuent pacxona,

t; — pacueTHas TeMIepaTypa Hapy»KHOTO BO3yXa ),

V — CKOpOCTh BeTpa (M/c),

t,  — CPE/IHAS 32 OTOMUTENBHBI epHO/ TeMIIepaTypa HapyxHoro Bosayxa (°C),
N — IPOJOKUTENFHOCT OTOMUTENHFHOTO IepHoa (CyTKH),

Y — YTOJI TIOJIa4X BO3/yXa B BO3IYIITHOHN 3aBece,

B — mupunHa nBepu (M),

H — BeicoTa aBepu (M),

F./F s — OTHOIICHHE TUTOIIA/IM IIEITH TS TOJaYH BO3/LyXa M IUIOIIA I JBEPU

AnroputMm pacdera sHeprocoeperaromiero 3ddekra:

Jns pou3BOACTBEHHBIX MOMELIEHHH MAaCCOBBIA pacxoi HapyKHOro BosayXa Gy, (KI/C), MOCTYyHArOLIEro
4yepe3 JBEpU WJIM BOPOTa IPH OTCYTCTBHM 3aBECHI, COIJIACHO PEKOMEHIAIMSIM | MOXHO HaWTH,
PYKOBOJICTBYSICH IPaBHJIaMH pacyeTa adpaiuu:

G = A+ (6 + Kev)eF (16)
rae: A u G — pacxozsl BO3ayXa, ONpesessieMble B 3aBHCUMOCTH OT PACUETHOM TEMITEpaTypsl t, HapyKHOTO
BO3/yXa JUIS IPOSKTHPOBAHMUS OTOIICHUS; 3TA 3aBUCHMOCTh IIPEACTaBIICHA B TAOMIMYHOM Buje; F — ruromanm
CEUEHMS LIAXT H OTKPHIBACMBIX (DpamMyr B OHAPAX B M.

Tabmuua 1. 3HaueHust A 1 G Ipy ONpeneIeHUu: pacxoa Hapy»KHOTO BO3IyXa, TOCTYIAIOIIEro Yepe3 BOpoTa
MTPOM3BOACTBEHHOT0 MOMEIEHHSI TPH OTCYTCTBUH BO3TYIITHON 3aBECHI

0
Pasmepsi }TBe};ifgge:THﬂﬂa 3HaueHms Tewmmnepatypa HapykHOTO Bo3ayxa t,, ((C)
BOPOT, M Bogﬂyf(’a oyé’ Aud, (xr/c) |-10 |-15 |-20 |-25 |-30 |-35 |-40
3x3wu +5 ] - - 127 138 |[146 | 151 | 1,55
4x4 +15 a ; 127 |14 |15 |155 |158 |16
+5 50 |58 |66 |74 |81 |89
3x3 +15 A 6.0 165 |73 |80 |88 |94 |[100
x4 +5 A 100 | 116 |130 | 145 | 16,0 | 175 |19,0
+15 12,7 | 139 |150 |163 |175 |188 |20,0

Ecimn Temmeparypbl BHYTpEHHETO M Hapy>KHOTO BO3JyXa HW3BECTHBI, TO MOTYT OBITH OIPENEICHBI WX
TUIOTHOCTH M, CJIeJIOBAaTENIbHO, Pa3HUIA JABJICHUH M pacxo]i Bo3jayxa depe3 ABepHOH mpoém. C ydeTom
JIEHCTBUS BeTpa OOBEMHBIM pPAcXoji BO3[yXa, BPBIBAIOIIETOCS 4Yepe3 JBEpPh WM BOPOTa, MOXKET OBITh
ompeJiesieH U3 ypaBHeHus (2):

L,, = BeH[0,333+ Kge(g*H+Ap/p)®° + 0,25+v/2] an
e g — yCKOpeHHe cBoGOIHOro majeHust paBHoe 9,81 M/c’, Ap — pasHHIA BO3AYIIHBIX MAacc; p — CPEIHSS
IUIOTHOCTH BO3AYWIHBIX Macc; 0,5 yacToTHBIN (akTop HampasieHus BeTpa. OOmuMi pacxon Bo3ayxa depes
OTKPBITYIO ABEPb.

[pencraBnsier coboif cyMMy pacxoJioB, 0Opa3yIOIIMXCS BCIEJICTBHE Pa3HUIIBI JIABICHUN M BO3JEHCTBUS
BeTpa.

TemnoBast MomHOCTh (KBT), HeoOxoaumMasi Al HarpeBa BO3[yXa, BPBIBAIOIIEIOCs B BOPOTa, 0e3 3aBEChHI
HaXOAWTCA 10 (hopMyIie:

Q = GBD.CD.(tB - tH) (18)
rae: C, — TeNI0eMKOCTh BO3LyXa.

Pacxon Terna (kBteuac) 3a mepuoa BpeMeHu n (B yacax) 6e3 JeiCTBYIOLICH 3aBECHI:

Qn = GBD'CP'(tB - tH)'n'k (19)
rae: K — koo durment, yauTeiBaromuii pakTHIecKoe BpeMst OTKPBIBAHHs BOPOT B TedeHHH yaca K = 1/60, T —
BpeMs OTKPBIBaHUS BOPOT B MUHYTaX).

TemnoBast momHOCTH (KBT), HeoOXoAMMast JIsi HarpeBa BO3MyXa, BPHIBAIOIIETOCS B BOpoTa ¢ paboTaromieit
3aBecoi, HaXOUTCs 1Mo hopmyie:

Q, =G;)-CP-(t6—tcp)-k (20)
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rae: i, — cpeaHss TeMneparypa Bo3jyxa (B %C), KoTOpast HaxoAUTCs IO hopMyIIe:
3 cp
. G, 't/ +G,t,
w 3
G, +G,
B ¢opmyne (35) G, — pacxox Bo3myxa, co3faBaeMblil 3aBecoii; t, — TemmepaTypa BO3IyXa IMOJaBaeMOTO
3aBecoil (ecim BO3AyX 3a0HpaeTcsi BEHTWIATOPOM M3 paboueii 30HbI, TO t, = t;).
Pacxon Terna (kBteuac) 3a nepuon BpeMeHH n (B 4acax) ¢ ISHCTBYIOIICH 3aBECOl:
an = GBD.CD.(tB - tcp).n.k (22)
Uro0bl mony4yuTh 3HEprocoeperaromuii dpGeKT HyKHO U3 pacxoja Temia 0e3 JelcTByronier 3aBechl Qp
BBIYECTh PACXO/I TeIJIa ¢ AEUCTBYIOMIEH 3aBecoi Q!

(21)

A=Qn— Qs (23)
I'omoBast S5kOHOMUS B I€HE)KHOM BBIPAKEHUH, THIC. PyOJIeit:
AD=A-T,, (24)

rae - 1., Tapud Ha TEIUIOBYIO 3HEpruto, pyo./I'kair.

PopMa OTYETHOCTH: OTYET IOJDKEH COAEPXKATh: IIEIb, TEOPETUYECKYIO YacCTh, MCXOMHBIE JaHHEIE,
COOTBETCTBYIOIINE BAPUAHTY 33JaHUs; BCe TPeOyeMble pacyeThl, TAOIUIIb, IPAGHUKH U T.II.; BEIBOJBI.

3aaHus Ul CAaMOCTOSITEILHON pabOThL:
N3yunth TeopeTnueckuii Mmarepuia mo temam 3.1-3.2 paznena 3.

Ocuosnas aureparypa: [1, 2].

JononnurensHas aureparypa: [3, 4].

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI M1, UICHOJIb3YEMBIX TP
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

1. MMaxer npukiaagHex nporpamm Microsoft Imagine Premium;

2. OC Windows 7 Professional,

3. Microsoft Office 2007 Russian Academic OPEN No Level,

4. AntuBHpycHOe nporpamMmmHoe obecneuenue Kaspersky Security;
5. Adobe reader;

6. Cucrema aucTaHIMOHHOTO 00yueHus iL0gos.

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haunenosanue Ilepeuens ocnoenozo od6opyoosanus Ne I13
3anamu ayoumopuu
1 2 3 4
JIaGoparopus
JIk TEIJIOOHEPTETUYECKUX - -
CUCTEM
JlaGoparopus
113 TEIUIOOHEPrETUYECKUX - NoNel,2
CUCTEM
CP Yuraneublii 3am Ne3 | O6opynoanne 15- CPU 5000/RAM -
2Gb/HDD (Monutop TFT 19 LG
1953S-SF); mpuntep HP LaserJet
P3005
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®OHJ ONEHOYHBIX CPEACTB JUIA ITIPOBEJEHMWSI
HNPOME/XKYTOYHOU ATTECTAIIUN OBYUYAIOIIIUXCA MO AUCHUIIJINHE

1. Onucanue (poHIa OLIEHOYHBIX CPEACTB (MACOPT)

Mpunioxenune

Ne

KoMIieTe JuemenT Pa3zpen Tema DdOC
HIUH KOMIIETCHIIMHU
TIK-6 |cmocobnocts ocymects-| 1. Hopmatuero - | 1.1. Buasl TOmIMBHO-3HepreTHYeckux | Bompocs! k
JATh U OPraHU30BBIBATH | IIPaBOBas u | pecypcoB, wux Kkiaccudukamms u | 3auery 1.1-1.4
TCXHUYCCKYI0 OKCILTya- | HOpMAaTUBHO - | €OMHHUIBI U3MEPEHUS.
TalMIO  3JaHUH, COPY-| rexHuueckas Gasa | 1.2. OHepreTuka CTpaHbl u
KEHUH 00BeKTOB SHEPTO- U | aKTyalbHOCTB palnroHaIbHOTO
KHJIAIIHO-KOMMY - pecypcocOEpexKeHH | HCIOIBb30BaHUS SHEPTOPECYPCOB.
HAILHOTO  XO3AUCTBA, | g genpmKkAMOCTH DHeprocOepeReHUE H KOJIOTHS.
obecneTHBaTh Haje- 1.3. HopmaTtuBHO - mpaBoBas u
XKHOCTE, 0€3011aCHOCTE H HOpPMaTHBHO - TEXHHYecKas ©Oaza
3¢ (HeKTHBHOCTD ux
paboTsI SHEprocOepeKeHHs.
1.4. Buzpl TOIUIMBHO-3HEPTETUUECKUX
TIK-7 |cmnocoGHOCTh MPOBOIUTH pecypeoB, MX  KiacCHUKALUS M
aHaJIU3 TEXHUYECKOU U €IMHULIBI U3MEPEHHUS.
9KOHOMMYECKOMI Bompocki K
3((eKTUBHOCTH PaOOTHI 5 o sauery 2.1-2.3
[POM3BOJICTBEHHOTO . cHOBBI| 2.1. OCHOBBI 9HEPIE€TUUECKOI0 ayIUTA. Yy 2.1-2.
N0pasaeIeHAs u| dHeproayaura 2.2. Yuer 3HepreTUYeCKUX PECYPCOB.
paspaGaTbiBaTh Mepbl 110 | 0OBEKTOB
ee MOBBIIICHHIO HEJIBUIKUMOCTH.
OHepreTuyecKui
NacnopT 3AaHUM 2.3. OCHOBBI HEPTE€TUYECKOr0 AyANTA.
3. Texundeckue| 3 | [loppimenne Terosoii 3aIUTHI Bonpocki k
[K-21 |3uanue OCHOB | PEUICHHS [0 IHEPIO=| o0yt 3agery 3.1-3.2
HEHO00pa3oBaHHs uu 3.2. PaunuoHambHOE HCIIONB30BAHUE
CMETHOTO pecypcocGepexeHu SHEPTMM B CHCTEMAaX OTOIUIEHUS,
HOpMHPOBAHMNA Bl 10 B SMAHWIX M| peyrpnsuum, XONOJHOTO M TOPSYEro
CTPOUTENIECTBE U| COOPYKEHUSIX BOJIOCHABKEHNS Sanuil "
KHJTHTIHO- COOPYKEHHIA.
KOMMYHaJIbHOM

XO3SICTBE, CIIOCOOHOCTH
pa3pabatbeIBaTh MEpHI IO
MOBBILIEHUIO
TEXHUYECKOU u
9KOHOMHYECKOI
3(h(HEeKTUBHOCTH PaOOTHI
CTPOUTENBHBIX
opraHuzanui u
OpraHu3anui KUIUIIHO-
KOMMYHaJTLHOTO
X034MCTBa
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2. Boripocsl k 3auety

Ne Komnerenuuu BOITIPOCHI K 3AYETY New
/i HAauUMECHOBaHHUE
Kon Omnpenesnenue paszeia

1 2 3 4 5

1. |IIK-6 |cmocobnocTs  ocymectBiuste u| 1.1. Bunst TOIUIMBHO-3HepreTudeckux | 1. HopmaruBho -
OpPraHU30BBIBATH TEXHUYECKYIO | pecypcoB, WX KiacCU(UKalMs W EIUHUIBI | IpaBoBas u
SKCILTyaTalHio 3aHUH, | u3Mepenus. HOPMAaTUBHO -
COOPYKCHHIT OOBEKTOB JKMIMIIHO- [ 1.2 DHepreTMka CTIPaHBl M AaKTYyalbHOCTh | TEXHMUECKas 6asa
KOMMYHaJIbHOTO XO3AHCTBA, | paiHOHANBHOTO HCIIONB30BAHMS | DHEPIo- "
obecrieunBarh HaCKHOCTD, | spepropecypcos. pecypcochepekeHn
GesonacHOCTh M dPEKTHBHOCTE | JyenrocGepeskerue 1 SKOJIOTHA. 1 HENIBKMMOCTH
HX paGoTH! 1.3. HopmaTuBHO - ipaBoBasi ¥ HOPMAaTHBHO -

TEeXHUYecKas 0a3a YHeprocOepeKeHHsI.
1.4. Bugpl TOITUBHO-?HEPTETHYECKIX

2. |TIK-7 |cnocobHocTh mpoBOAWTH aHanmu3 | PECYPCOB, HX KITACCH(UKALHA 1 CTUHMIIBI
TEXHUYECKOM U 3KOHOMHYEcKoH | U3MECPEHUA.
3 HEKTUBHOCTH pa6oter | 2.1. OCHOBEI 3HEPTETHYECKOTO aYAUTa. 2. OCHOBEI
MIPOU3BO/ICTBEHHOTO 2.2. Y4eT SHepreTHIECKUX PECypCoB. 9HEproayaura
nojapasfeneHds M paspabarteiBath | 2.3, OCHOBHI SHEPICTHYCCKOT0 ayauTa. 00BEKTOB
MEpBI 110 €€ MOBBIILICHUIO HEJIBUKUMOCTH.

DHepreTuyecKuit
NacrnopT 3JaHuM

3. |[IK-21|3Hanue ocHOB meHOOOpa3oBanus | 3.1. IToBbIIEHHE TEMIOBOM 3AIMUTHI 3aHUH. 3. Texuuueckue
CMETHOTO HOPMHPOBAHUSA B| 3.2. PanmoHaibHOE UCTIOJIE30BAHUE DPHEPTUU B | PELICHUA o
CTPOUTEJIBCTBE u JKWINIIHO- | cpucTeMax OTOIUICHUSI, BEHTHIISIINU, JHEPro- u
KOMMYHAJIBHOM XO3SHCTBE, | X0101HOTO 1 TOPSIYETO BOAOCHAOKEHUS pecypcocOepekeHn
CHOCOOHOCTh pa3pabaThiBaTh MEPBI| 31ammii 1 COOYIKCHHIL, 0 B 3AHUAX U
[0 TOBBIUIGHUIO TEXHUYECKOH M COOPYIKEHHSX
9KOHOMHUYECKOH A PEeKTHBHOCTH
paboTs! CTPOUTENBHBIX
opraHuzauuit u opraHu3anui
KHUJIMIIHO-KOMMYHAJIbHOTO
X03s1icTBa
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3. Onucanne nNokasaresjeil M KpUTEpHeB OLICHMBAHUSI KOMIIETeHIIHIT

IlokazaTenu Ouenka Kpurepun

3HaTh OOyuaromuiicst TIIyOOKO M TPOYHO YCBOMWI
(TIK-6) IIPOrpaMMHBIN MaTepual,
- CIOCOOBI OCYIIECTBICHHUS W OPTaHU3alNU TEXHHYECKOU 3HaeT: croco0bl OCYINECTBICHUA u
SKCILTyaTaluu 3I[aHI/II\/'I u COOpy)KCHI/H\/’I; OpraHI‘/‘BauI/m TeXHI/I‘:IleCKOI/I OKCILTyaTalliu
(TIIK-7): 3MaHUH M COOPYKCHUIA, OCHOBBI TMPOBEICHUS
- OCHOBBl MpPOBCICHHMS aHAIM3a TEXHHYCCKOH U anajinsa - TCXHWHCCKOM M SKOHOMUHCECKOH
IKOHOMHYECKOH  SHeprodd(PeKTUBHOCTH  3HaHHI U SHEProdQdeKTHBHOCTH 31aHuH 1
COOPYKeHHIL; COOPYKEHHI; OCHOBBI TIPOIIECCOB
(TIK-21): [IEHOOOPa30BaHM _ B JKITAIITHO-
- OCHOBBI TIPOLECCOB IIEHOOOPAa30BaHUSI B SKUJIUIIHO- KOMMy.Ham’HOM XO3IHCTBE,
KOMMYHATHHOM XO3SHCTRE; yMeerT: obecrieunBaTh HAJICKHOCTb,
v Oe3omacHOCTh M 3(GQPEKTUBHOCTH PabOTHI

Men’_ JKUITUIITHO-KOMMYHAIILHOTO X03s1iicTBa,
(IIK-6): 3a4YTCHO | 31aHU u COOpPYKEHUH; OIIpeAeIIATh
- obecneynBaTh  HAJEKHOCTh,  OE30MACHOCTH | HEOGXOTHMBIC SHeprocheperaiome
3(1)(1)euKTI/IBHOCTL 3 paboTHI JKUITHIIHO-KOMMYHAJTbHOTO MEPOTIPHATHS B 3AHHAX H COOPYKEHHSX B
XO3ANCTBA, 3AAHAN 1 COOPYIKCHHH, pe3ynbTaTe MPOBEICHHOTO JHEPTETHYSCKOTO
(IIK-7): oOcienoBaHus; pa3padaTeBaTh MEpHl IO
- OmpeensTh  HeobXomumbie  dHeprocOeperarourye NOBBINICHUIO TEXHUYECKOM M DKOHOMHUYECKOH
MEpPOTPUATHS B 3IAHISIX W COOPYXCHHSIX B pe3yIbTaTe 5(EKTUBHOCTH B 31AHHSX U COOPYIKCHUSAX;
MIPOBEICHHOTO YHEPTETHIECKOTO OOCICIOBAHNS; BIIAJEET: METOJAMH OICHKH HANCKHOCTH M
(HK'21)6: . 0e30macHOCTH  3MaHUH W COOPY)KCHH,
- pa3pabaTbIBaTh MEpHI 10 TOBBIIICHAIO TEXHUYECKOW U
3K%H§)anecxoﬁ SE)(I)CKTI/IBHOCTI/I B 3IJaHHAX © HaBbIKaMH pag;za6on<p1 MED TIO TIOBBIMICHITO
COOPYKEHHSX; SHEpreTH4eCKOt 3¢ GEKTUBHOCTH 3[aHUN U
Baagers COOPYKEHHIA; HaBBIKAMU CMETHOTO
(TTK-6): HOPMHPOBAHHA.
- METOJIaMH OLICHKH HAJIe)KHOCTH U 0E30MaCHOCTH 3aHui OOyuatoutuiicss  10MyCTHJ  CYIIECTBEHHBIC
U COOpYKEHMi. OmUOKM TIPpU OTBETC Ha BOIPOCH,, Ha
(TIK-7): JIOTIOJTHUTENbHBIE BOIIPOCHI JlaBai
- HaBBIKAMH  pa3paGOTKH  Mep 0  MOBbimeHmio | HE 3uTeHO| HENPABIIbHBIC OTBETHI BCE BbILICYKA3aHHbIC
SHEPIreTHUECKOM dPPEKTUBHOCTH 3JaHUN U COOPYIKCHUMA. Pas/C/Ibl HE yCBOCHBL
(TIK-21):

- HaBBIKaM1 CMCTHOI'O HOpPMUPOBAHNA.

4. MeToauueckue MaTepualibl, ONpeacJadlomue Mnmpoucaypbl OCHUBAHUS 3HaHHﬁ,

yMeHHﬁ, HABBIKOB H ONIbITA JE€ATCIBbHOCTH

Jucuunnrza DHepro- u pecypcocOepexeHrne B HEABMKUMOCTH HalpaBjieHa Ha 03HAKOMJICHHE

CO CcrocobaMy palOHAIBHOTO HCIOJIb30BAHUS 3HEPreTUYECKUX M MaTepHalIbHBIX PECypcoB Ha
00BeKTax cBoel npodeccHoHaIbHON eI TeIbHOCTH.
W3ydeHne AUCUMILIMHBI DHEPro- U pecypcocOepexeHne B HEABUKUMOCTH IPelyCMaTPUBAET:

—  JIEKIIWH,
—  TPaKTHYECKUE 3aHATHUSA,
—  3ad4er.

B xome ocBoenust pazmena 1 «HopmartuBHO-TpaBOBass M HOPMAaTHBHO-TEXHHUYECKas 0a3a
PHEPTO- U PECYypCOCOEPEKCHUsI HEABMYKUMOCTHY CTYICHTHI JOJIKHBI YSICHUTD:
- Kakhe CYIIECTBYIOT BHUbl TOIUIMBHO-DHEPTETUUYECKUX PECYPCOB, WX KIAacCUPUKALUA H

€IMHUIIBI U3MEPECHUS;

- B KakOM COCTOSIHMM Ha CErOJHSAIIHUNA JI€Hb HaXOJIUTCS SHECPreTuKka CTpaHbl U B YEM
3aKJII0OYACTCA aKTYaJIbHOCTE pallMOHAJIBHOI'O UCITI0JIB30BAHHA SHEPTOPECYPCOB;
- KaK B3aMMOCBsA3aHbI 3HCpI‘OC6CpC)KCHI/IC M OKOJIOIrus,

- CYUIECTBYIOIIYIO
9HEProcOepeKEHUSI.
B xome ocBoenuss paszmena 2

«OCHOBEI

HOPMaTUBHO-TIPABOBYIO

n HOPMAaTUBHO-TCXHUYCCKYIO

0a3y

SHEproayaura 00BEKTOB HEABHMXXHNMOCTH.

OHepreTudecKkuil acrnopT 31aHUIN» CTYIEHTHI JOJKHBI YSACHUTH!

- OCHOBBI OHEPICTUYECCKOI'O ayJJuTa,

- KaK U C MIOMOIIbIO KaKUX MPUOOPOB BEIETCS YUET SHEPrETUYECKUX PECYPCOB;
- KaK ITIPOMCXOJUT COCTABICHUE IHEPTETUUECKOr0 NMacopTa 3JaHus.
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B xone ocBoenus pasnena 3 «TexHHUecKkue pemIeHus M0 DHEPro- U PECypcocOepekKeHUIO B
3IaHUSIX U COOPYKEHUSX» CTYACHTBI JOJIKHBI YSICHUTD:

- KaKue CyIIECTBYIOT CIIOCOOBI OBBIIIEHHSI TETIJIOBOM 3aIUTHI 3[aHMHIA;

- Kak{he CYILECTBYIOT CIOCOOBI pPallMOHAIBHOIO HCIIOJIIb30BAHUSA SHEPrUU B CHCTEMAax
OTOIUICHHUSI, BEHTUJISILIMU, XOJIOJHOTO U TOPSIYEro BOJAOCHAOKEHUS 3aHUI U COOPYKEHHIA.

HeobxonmuMo oOBmaneTh HAaBBIKAMH M YMCHHSMH MPUMEHEHHS HW3YYCHHBIX CIOCOOOB
MOBBILICHUSI  SHEpPreTudeckor d3(PQPexkTuBHOCTM HA O00BEKTax CBOeH MNpodeccuoHaNbHON
JESTEIIbHOCTH.

B nporecce u3yueHus: QUCHUILTUHBI PEKOMEHAYETCSl Ha MEpPBOM 3Tare 00paTUTh BHUMaHHUE
Ha T€ OCHOBHBIC CIIOCOOBI PALIMOHAIHHOTO HCIIONb30BAaHMS DHEPTUHU, KOTOPbIE MPUMEHSIOTCS B
CUCTEMaxX OTOIUICHUS, BEHTWJISAIMH, XOJOJHOTO M TOpSYero BOAOCHAOXKEHUsS 3JaHUM U
COOPYKEHHUI.

[Ipy mMOArOTOBKE K 3ayeTy PEKOMEHIyeTcs o0co00e BHUMaHHE YAETUTh CIEAYIOUIIM
BOIIPOCAM:

1. Buapl TOMIIMBHO-3HEPTETUYECKUX PECYPCOB, UX KiIaCCU(UKALMS U SAUHUIIBI H3MEPEHHUS.

2. DHepreTvka CTpaHbl U aKTYaJIbHOCTh PallMOHAILHOTO MCIIOIb30BaHMSI SHEPTOPECYPCOB.

3. OCHOBBI YHEPTreTUYECKOT0 ayIUTA.

4. Yyer sHepreTu4ecKiux pecypcos.

5. CocraBiieHHE SHEPIeTUUECKOTr0 MaclopTa 3/1aHus

6. [ToBbIIIEHNE TETJIOBOM 3aIIUTHI 3TaHUM.

7. PanuoHanbHOE WCHOJNB30BAHUE SHEPIMM B CHUCTEMax OTOIUICHHUS, BEHTHIISLIHM,

XOJIOJTHOTO U FOPSTYEr0 BOJOCHAOKEHNUS 3/1aHUN U COOPYKEHUM.

B mpouecce mnpoBeneHus MPaKTUYECKUX 3aHATHM MPOUCXOAUT 3aKpEIUICHUE 3HAHUM O
PalMOHAJILHOM HCII0JIb30BAaHUU YHEPIOPECYPCOB.

CamocTosaTenbHy0 paboTy He00X0IMMO HAYMHATH C U3YYEHHUS TEOPETUIECKOr0 MaTepuana.

B mponecce koHCynbTallMM € MpenojiaBaTeleM HEOOXOAMMO BBIICHUTh BCE HEMOHSTHBHIE
MOMEHTBHI.

PaGora ¢ nuTeparypoit sBISETCS BaXHEWIIUM DJIEMEHTOM B TIOJYyYEHUM 3HAHHHA T10
mucuuruivge. IIpexae Bcero, HE0OXOAMMO BOCIIOJIB30BAaThCS CIIMCKOM PEKOMEHAYEMOH M0 JaHHOU
JTUCIUIUIMHE JIUTEPATYpBHI.
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IIpuioxkenue 2

AHHOTAIIUA

padoueii mporpaMMbl JUCHHUILIHHBI

JHepro- u pecypcocoepe:keHne B HeABUKUMOCTH

1. Ileab m 327291 TUCHHILIMHBI

[{enbto M3y4yeHUs NUCLUUIUIMHBI SBJISETCS: MOATOTOBKA CIIELUAIMCTOB K IPOBEACHHIO padoT 1O
paLMOHATILHOMY UCIIOJIb30BAaHUIO SHEPreTUYECKUX M MaTepHalIbHBIX PECYPCOB Ha 0OBEKTaX CBOEH
po(hecCHOHATLHOM e TEILHOCTH.

3ajaueil W3ydeHUs JUCLMIUIMHBI SBJSETCA: NPUOOpETEeHHE 3HAHMSA TEMJIOTEXHUYECKUX
XapaKTepUCTUK 3JaHUM U COOPYKEHMI; BHJIbI BTOPUYHBIX 3Heprerudyeckux pecypcoB (BOP) u
Croco0OB MX YTWIM3ALUU B 3J@aHMSIX; BbIOMPATh CXEMbl SHEProCHAOKEHUs, 00ecleyuBaIOLIUe
MaKCHUMaJbHYI0 AIKOHOMHIO SHEPrOpPECYpCOB; PACCUMTHIBATH HKOHOMHUYECKYIO 3(()EKTHBHOCTD
sHEprocOeperarouxX MEPOIPUSITUH.

2. CTpyKTypa IHCHHUIIHHBI

2.1 Pacnipenenenne TpPYIOEMKOCTH TI0 OTACIBHBIM BHAAaM Yy4eOHBIX 3aHSATHHA, BKIIOYas

camocTosTeNnbHyt0 padoty: JIk —4 u; [13 — 8 u; CP — 92 u.

OO61mas TpyA0eMKOCTh AUCHUIUINHBL cocTaBisieT 108 yaca, 3 3a4eTHBIX €TUHUIIBL.

2.2 OCHOBHBIC pa3/IeIbl TUCIIATITHHBL:

1 - HopmaTuBHO-TIpaBOBasi M HOPMAaTHBHO-TEXHUYECKasi 0a3a sHEpPro- u pecypcocOepexeHus
HEJABW)KUMOCTH,

2 - OCHOBBI 3HEproayauTa 00BEKTOB HEABUKUMOCTH. DHEPreTUYECKUI acopT 3aHUH;

3 - TexHUYeCKHE PEUICHUS IO YHEPTO- U PECYPCOCOECPEIKEHHIO B 3TaHUSIX U COOPYKCHHUSX.

3. [lnanupyembie pe3yJibTaThl 00yUeHUs (MepeuyeHb KOMIeTEeHIIUI)

[Tpouecc u3yueHus: AMCUUIIIMHBI HANpaBiieH Ha (pOpMHUPOBAHHE CIAEAYIOUINX KOMIETEHIIHIHA:

I1K-6

IK-7

[1K-21

- CIIOCOOHOCTh OCYIIECTBIIATh M OPraHU30BBIBATH TEXHUYECKYIO SKCIUTyaTaIHIO 3/1aHHH,
COOpY)KEHHI  OOBEKTOB  JKWJIMIIHO-KOMMYHAJBHOTO  XO3SCTBA,  0OECIIEYMBATH
HaJIe’KHOCTb, 0€30MaCHOCTh U 3(PPEKTUBHOCTD UX PAOOTHI

- CHOCOOHOCTh MPOBOAMTH AHAU3 TEXHUYECKOW M SKOHOMHUYECKOH 3(hdekTUBHOCTU
paboThI MPOM3BOACTBEHHOTO TOPA3ICNICHHs U pa3pabaThIBaTh MEPHI IO €€ MOBBIIICHHUIO
- 3HaHHWE OCHOB IICHOOOpPA30BaHHWS M CMETHOTO HOPMHPOBAaHHUS B CTPOUTEILCTBE M
KWJIUIIHO-KOMMYHQJIBHOM ~ XO3sIiiCTBE, CIIOCOOHOCTH  pa3zpabaThiBaTh  Mephl IO
MOBBIIIEHUIO TEXHHYECKOW M IKOHOMHUYECKOH 3(PPEeKTHBHOCTH PabOTHI CTPOUTEITHHBIX
OpraHu3alvil 1 OpraHU3aNH KUITUIITHO-KOMMYHAIBHOTO X0351iCTBa

4. B NPpOMeKYTOYHOM aTTeCTAlMU: 3a4eT
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[lporpamMmma  cocraBieHa B COOTBETCTBUM C  (pellepalbHBIM  TOCYAApPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHIAPTOM BBICHIEro OoOpa3oBaHus MO HampasieHuto noarotoBku 08.03.01
CtpoutenbctBo OT «12» mapta 2015 r. Ne 201

st Haoopa 2015 roaa: u yue6HbM TiianoM GI'BOY BO «bpl'Y» st 3a0uH0# hopMbl 00 yaeHHS
oT «01» okTsa0ps 2015 r. Ne 587

Ajs Haoopa 2016 roaa: u yuebusim manoMm ®I'bOY BO «bpl'Y» nist 3a0uHoi hopMbl 00ydeHus
oT «06» uronsa 2016 r. Ne 429

st Haoopa 2017 roaa: u yueoHbM Ti1anoM GI'BOY BO «bpl'¥Y» st 3a0uH0# hopMbl 00 yUeHHS
ot «06» mapta 2017 r. Ne 125

s Haoopa 2018 roaa: u yuebusim manom ®I'bOY BO «bpl'Y» ans 3aounoii popmer 00ydeHus
oT «12» mapta 2018 1. Ne 130

IIporpammy cocraBuiI:

I[1.C. [TankpatbeB, AOLEHT, K.T.H.

PabGouas nporpamma paccMOoTpeHa U yTBEpkKAeHa Ha 3aceqanuu kadeapst [1TD

oT «13» nexabps 2018 r., mpoTokos Ned

3aenyromuii kadenpoit [T A.A. Oensie
COT'JTACOBAHO:

3aBemyromuii Beimyckaromiei kadeapoit CKuTC I'.B. KoBanenko
Jupextop OubnuoTexu T.®. CoTHuK

Pabouas nporpamma ogo0peHa MeToandecko komuccuenn JuA Qaxkynbrera

oT «28» nexadps 2018 r., mpoTokon Ne5

[Ipencenarens MeToaMYECKON KOMUCCHU (DaKyabTeTa DA A.Jl. YapsaHOB
COT'JTACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOr0 YIPaBICHUs I'.II. Hexesen

Perucrparmonnsbiii Ne

(memoouueckuti omoen)
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