MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

Paboyas nmporpamMmma JUCIUTUIMHBI (MOTYJIs)

TexHo/IOTHYECKHE I HEPTOHOCUTEIU NPEANPUATHI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o yueOHOMY ITaHy 252 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 28 Kypcosasi pabora 4
camocCTosATeNNbHas paboTa 215
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 12 |12 |12 |12
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 12 (12 |12 |12
B ToMm uncie uHT. 2 2 2 2
Wroro ayn. 28 |28 |28 |28
KonrakrHas pabora 28 (28 |28 |28
Cam. pabota 215 1215 | 215 | 215
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 252 1252 1252|252




IIporpammy cocraBui(u):

K.m.H, Ooyerm, Aumonos B.H.

Pabouas nmporpamma
TexHoJi0rHYecKHe IHEPTOHOCHTEIH MPeANPUATHI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yausepcuter «MUCuCy» no nanpaenenuto moarotoBku 13.03.01 TertosHepreTrka v TeIUIOTEXHUKA (YPOBEHb OaKallaBpHaTa)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_20 Temnosuepreruka u remnorexuauka [IpIITO 3aou 2020.plx , yrBepxnaerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OIIOII BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa snexkrpo3anepreruxu u 3jekrporexHuku (HoBorponuxkuii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | lenu ocBOEHUST AUCUMILIMHBL: U3YYEHUE CTPYKTYPBI, TECOPETUYECKUX U TEXHUYECKUX OCHOB U IIPUHIUIIOB PACIIPENEIICHUS
SHEProHOCHUTENeH Ha MPEeANPUATHIX: CXKATOTO BO3IyXa, X0I04a, TEXHHYECKOTO BOJAOCHAOKEHUS U IPOAYKTOB pa3aeneHus
BO3/yXa (KUCIOPOAa, a30Ta, aproHa) B COOTBETCTBUH C TPEOOBAHUSAMH HAJEAKHON U SKOHOMHUYHOH SKCILTyaTallUH.

1.2 33.,[[3.'{1/1 JUCHUIIIMHBI: OBJIAACTh OCHOBHBIMH 3HAHUMHU B 00J1aCcTH CUCTEM TpaHC(I)OpMaI.II/II/I TCIIJIOTHI;

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baox OIT: b1.B

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 MCTOYHUKH U CHCTEMBI TEIIJIOCHA0KEHUS

2.1.2 | Merposorus, cepTuUKALMS U TEXHUYECKHUE U3MEPEHUS

2.1.3 |Hargerarenu u TeIUIOBLIE JBUTATEIN

2.1.4 | TomiuBO U TOIUIMBOC)KUTAIOIIIE YCTPOHCTBA

2.1.5 Du3NK0-XMMHYECKHE OCHOBBI BOJIOIIOATOTOBKHU

2.1.6 | Teopus BepOSITHOCTEN U MaTEMaTHUUECKasl CTATUCTUKA

2.1.7 | YueOHas mpakTHKa IO MOITYYCHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHUH

2.1.8 | ®u3nKo-XMMHUYECKHE CBOMCTBA BOJIBI

2.1.9 |®Pwunocodpus

2.1.10 | XuMmus ToIuIMBa

2.1.11 |HWudopmaTHKa

2.1.12 | TlepconanmbHast 3 PEKTUBHOCTH

2.1.13 | dusuka

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npealIecTByoIIee:

221 Be3omacHOCTD KU3HENEATEIHLHOCTH

2.2.2 |HayuHo-uccnenoBarenbckas paboTa

2.2.3 |IloaroToBKa K MpOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

2.2.4 | TemsoBbI€ IEKTPHUUECKIE CTAHIIUN

2.2.5 |Temno3HepreTuuecKrue CUCTEMbI IPOMBIIIICHHBIX PEAIPUATHH

3. PE3YJIbTATBI OB YYEHMUA 11O TUCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

YK-2: cucreMHBIH aHAJIN3

3HaTh:

YK-2-31 ocobeHHOCTH pabOTHI OTAEIBHBIX YHEPrOOOBEKTOB, 0OCOOCHHOCTH aHAIN3a UCXOIHBIX JAHHBIX JUIS IPOCKTUPOBAHUS
9HEProoOBEKTOB U UX IEMEHTOB B COOTBETCTBUU C HOPMAaTHBHOM JOKyMEHTaIMeH

K-3: MPOU3BOACTBEHHO-TEXHOJIOTNYECKast (B o01acTn TEIJIOOHEPIre€TUKHA U Tel'[.]IOTeXHI/lKI/I)

3HaTb:

ITK-3-31 pa3Ho0Opa3HbIe MPHEMBI METPOIOTHIECKOTO 00SCIICUeHHUS TEXHOIOTHYECKUX TIPOIIECCOB TIPH UCIIOB30BAHUH THIIOBBIX
METOJIOB KOHTPOJIIS PEXHUMOB PAOOTHI TEXHOIOTHUECKOTO 000PYI0BAaHHMS; OCHOBHBIE METOIBI COONIOIECHHS SKOJIOTHIHOM
6€e30I1acHOCTH Ha IIPOU3BOJICTBE

YK-2: cucTeMHBIi aHAJIN3

Ymerb:

VYK-2-VY1 00BACHATD, BBISABIATH U CTPOUTH THITMIHBIC MOJICITH PEIICHHUS 3KOJIOTHICCKUX U dHEProcOeperarommx 3aaag;
HaxXoauTh 3 (EKTUBHBIEC PEIICHU IIPH COOPE M aHAITN3E UCXOIHBIX JaHHBIX ISl POSKTUPOBAHUS SHEPTOOOBEKTOB

ITIK-3: npou3BOACTBEHHO-TeXHOI0THYeCKast (B 00/1aCTH TeIVIOIHEPreTHKHU U TeNJIOTeXHUKH)

YMmerb:

TIK-3-VY1 HaxonuTh 3¢ GeKTUBHBIE pelleHHs TPU OPTaHU3aIUH METPOJIOTUYECKOT0 00eCIeYeHNsI TEXHOIOTHYECKUX MPOIIECCOB

YK-2: cucreMHBI aHAJIN3

Baanernb:

VYK-2-B1 meronamu 3¢)(heKTHBHOM OpraHU3aINH 00eCIEIEHIS TEXHOJIOTHYECKUX IIPOIIECCOB IIPH MCIIOIB30BAaHUH METOI0B
KOHTPOJISI pEXKUMOB PabOThHI TEXHOJIOTHUECKOTO 000PYA0BaHUS

[K-3: npon3BoACTBEHHO-TEXHOJOTrHYecKas (B 00J1aCTH TeNJI03HEPreTUKH 1 TeNVIOTeXHUKH)




Baanernb:

[IK-3-B1 ocHOBHBIMU METOAAMH PEIICHHUS 3aa4 B 00JIACTH SHEPTeTUKH U SKO3AIUTHBIX MEPOIIPUATHI

4. CTPYKTYPA 1 COJEP)XAHUE

Kon
3aHATHS

HaumenoBanmue pa3nenoB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHAMKATOPLI
KOMIIeTeH it

JlutepaTypa
H 3.

pecypcsl

IIpumeyanue

KM

Bruimoun
sieMble
padoThI

Pasgea 1. Cucrema
NPOU3BOJCTBA U
pacnpenaejieHue
JHeproHocuTes el Ha
npeanpusTusax. Cucrema
BO3/IyXOCHA0KEHUS

1.1

XapaKTepucTHKa
SHEproHOCHUTENEH.
Knaccugukanys uCTOUYHUKOB
sHeprocHadxeHns. CocTa
000pyI0BaHUS HCTOYHHKOB
sHeprocHabxenust. /Jlex/

I1K-3-31 IIK-3-
V1IIK-3-Bl
YK-2-31 YK-2-
V1 VK-2-Bl

Jd1.2
JI1.3712.4
J2.5
Ol

KMI1

P1

1.2

Pacuer motpebHOCTEH
TpeNNpPUATHS B
sHeproHocurensax. Pacxon
C)KaTOTO BO3/yXa
NOTpeOUTEISIMHU, TpaduKu
pacxona. Pacuer
BO3IyXOIPOBOJOB. Bribop
THUIA ¥ KOJTUYEeCTBA
komrpeccopoB KC, pacuer
TEXHOJOTHIECKHUX CXEM
KC. /Mlp/

[IK-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

JI1.3J12.1
J12.2J12.3
JI2.5
€|

KM1

P1

1.3

Y4er BEIpabOTKH CKAaTOTO
BO3/lyXa H HOPMUPOBaHHE
pacxoia IeKTPOIHEPTHH Ha
€ro npou3BoaAcTBO. CHCTEMBI
BO3IYXOCHAOKEHHUSI.
Knaccugukarms
noTpeduTeneit cxaToro
Bo3ayxa. Knaccugukanms,
Ha3HAa4YCHHE, TUITBI
KOMITPECCOPOB.
TepmoanHamuka
KOMITPECCOPHOTO MpoIiecca.
Orpenenenue pacyeTHON
HATPY3KH TS
MPOCKTUPOBAHHUS
KOMITPECCOPHOM CTaHIIHH.
THumoBbIE KOMITOHOBOYHBIE
pEeIIeHNsT KOMITPECCOPHBIX
craniui. /Cp/

70

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

JI1.3J12.1
J12.2J12.5
€]

KM1

P1

Pa3nen 2. CucremMsbl
BOJ0CHAOKEHHS

2.1

CucTeMbl TEXHUYECKOTO
BOJIOCHAOKEHMSL.
Knaccudukanus cucrem
BonocHaOkeHus. TymnnkoBas
cxeMa Hapy»KHOTO
BojonpoBoja. Konbuesas
cxema. /JIex/

IK-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl

J1.1
JI1.4J12.1
Ol

KM1

P1

2.2

OmpeneneHue pacxoaa u
Haropa B BOJIOIIPOBOAHON
cetu npeanpusTusa. Beibop
HacOCOB JUISl BOJJOIPOBOIHON
ceru. /I1p/

I1K-3-31 TIK-3-
V1IIK-3-Bl
YK-2-31 YK-2-
V1 VK-2-Bl

J1.1
JI1.4J12.1
€|

KM1

Pl




23

HccnenoBanue
BOJIONIPOBOIHOM ceTH. /J1ab/

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

J1.1
JI1.4J12.1
€]

KM1

24

CocraB 060opynoBaHus,
METOIMKA OTIPEIETICHUS
MOTPeOHOCTH B BOJE Ha
TEXHOJIOTUYECKUE U
HPOTHBOIOKAPHBIE HYXK/IbI
HPEIPUSITHSL.
I'mnpaBnndeckue pacyeTs!
TpyOOIIPOBOIOB. Y paBHEHNE
HEpa3pbIBHOCTH MOTOKA
HEC)KMMAEMOH JKUIKOCTH.
Vpasuenue beprynnu s
MIOTOKA BSI3KOM
HEC)KUMAEMOH KUAKOCTH.
VYpaBuenue BeiicOaxa.
Bononanopusie 6anrau, ux
KOHCTPYKIIMU U MECTO
YCTaHOBKH. ApMaTypa
cucreM BogocHaOxenus. /Cp/

70

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

J1.1
JI1.4J12.1
Ol

KM1

P1

Pa3zgen 3. Cucrembl
ra3oHa0KeHus

3.1

CucTeMbl ra30CHa0KEeHHUS.
[MpuHIMNIaNEHAs cxeMa
TOIIIIMBOCHA0KEHHS TIPH
WCTOJb30BaHUH TPUPOJHOTO
rasa, >KUIKOro ¥ TBEpPJOTo
TOIIIHMBA.
TonnuBoucnoab3yOIINE
arperatbl. CUCTEMBI
pe3epBHOTO
TOTUTMBOCHA0KEHNSI.
Pesxxumbl moTpebnenus rasa.
XapaKkTepUCTHKa [a30BbIX
cereil. Cucremsl
XOJI040CHA0KEHHS.
XHUMHUYECKHUI coCcTaB
aTMoc(epHOTo BO3IyXa.
Ob6nacTu IpIMEHEHHS
MIPOAYKTOB pa3ieieHus
Bo3ayxa. CucTembl
obecrieueHns MPeATPUATHI
HIPOIYKTaMU Pa3IeIeHIUs
BO3/yXa. XapaKTepHUCTUKa
noTpeduTenei TeXHMIECKOTO
U TEXHOJIOTUYECKOTO
KHCJIOPOAa, a30Ta, aproHa u
JIp. IPOJIyKTOB Pa3/ieeHUsL.
I'padmxn 11 pexxuMBbI
MOTpeOIeHMSL.
BoznyxopaznenurenbHble
ycraHoBkH. Knaccudukarms,
TEXHOJIOTHYECKUE CXEMBI,
SHEPreTUYECKUe U
SKOHOMMYECKHE
nokazatend. /JIex/

I1K-3-31 TIK-3-
V¥1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

J12.3J13.1
ol

KM1

P1

32

Onpenenenue pacyeTHbIX
pacxoJoB rasa.
[l'unpaBnuyeckuit pacuer
ra3oBbIX ceTeid. MeTobl
pacuera TeXHOJIOTHYECKUX
cXxeM
BO3yXOpa3AeIUTENbHBIX
yctanoBok. /I1p/

TIK-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl

2.2
JI2.3J13.1
Ol

KM1

P1




33

HccnenoBanue cucTeMbl
razocHa0xenus. /J1ab/

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

J12.2J13.1
€|

KM1

34

I"a30BbIi1 OamaHc
NpEANpUITHS. Y CTPOUCTBO
Ha3eMHBIX U ITOA3EMHBIX
ra30npoBoIoB. TpyOsl
MIpUMEHsIEMBIC B
razonpoBoiax. CxeMsl
ra30CHa0KCHHS
MIPOMBIIIEHHBIX
NpEATPUSITHI.
Hcnons3oBanne
HM30BITOYHOTO JTaBIIEHHS B
CHCTEeMaX ra30CHA0KCHHS.
CucreMbl 00ecrieyeHus
WCKYCCTBEHHBIMH TOPIOYUMH
razamu. Kparkas
XapaKTPUCTHKA
MoTpeOUTENeH TEXHIISCKOTO
M TEXHOJIOTHIECKOTO
KHCJIOPOAa, a30Ta, aproHa u
JIPYTUX MPOJIYKTOB
paznenenus. OnpeneneHue
HOTPEOHOCTH MPENIPHUITHS B
KHCIIOpOJie, a30Te, aproHe.
Tunoskie KoMIoHOBKH BPY.
DKOHOMHUYECKHE U
SHEPreTUYEeCKre MoKa3zaTean
CHCTEM
BO3/yXOpa3AeIUTEIbHBIX
ctanmui. /Cp/

75

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

J12.2J13.1
€

KM1 P1

3.5

IToxroroBka u ciada
JK3ameHna /DK3aMeH/

[K-3-31 IIK-3-
V1IIK-3-Bl
VK-2-31 VK-2-
V1 VK-2-Bl

KM1
€|

5. ®OHJ OIIEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBHYM, FK3aM€eH H T.IT), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

KontponrsHoe
MEpOIpUsATHE

[IpoBepsiembie
HUHIUKATOPBI
KOMITETEHIIUH

BOHpOCBI JUJIA IOATOTOBKH

KM1

DK3aMeH

Bl

IK-3-31;I1K-3-
VIL;IIK-3-B1;VK-2-
31;YK-2-Y1;VK-2-

Bomnpocs! k 3k3ameny

. XapaKkTepUCTHKa YHEPrOHOCUTENEH IPOMBIILIEHHOTO IPEeIIPHITUL
. Kitaccuuxanms ncToUHNKOB SHEPrOCHA0KEHHS

. CoctaB 000py0BaHUsI HCTOYHHKOB 3HEPTOCHAOKEHHSI

. Pacuer moTpeGHOCTEI MpeAnpUATHS B SHEPTOHOCHTEIISAX

. Pacxon cxkaToro Bo3ayxa noTpeOuTensamMu, rpadhuky pacxoja

. Pacuer Bo3myxompoBomoB

. Be1Gop THIa 1 KOIM9IecTBa KOMIPECCOPOB KOMIIPECCOPHON CTAaHIINU
. Pacuer TexHOIOrM4eCKUX CX€M KOMIIPECCOOPHON CTaHIIUU

. Yuer BbIPaOOTKH CKaTOro BO3yXa U HOPMHUPOBAaHHE pacxoja
AIIEKTPOSHEPTUH Ha eTO IPON3BOJICTBO

10. Cucremsl Bo3myxocHabxeHus. Kinaccudukarms notpedurenei
C)KaTOTO BO3/yXa

11. Knnaccudukanus, Ha3HaYCHHE, THITEI KOMIIPECCOPOB

12. TepmoimHaMuKa KOMIIPECCOPHOTO MpoIiecca

13. Onpeznenenue pacyeTHON HATPY3KH I TPOSKTUPOBAHUS
KOMITPECCOPHOM CTaHLUH

14. TunoBbie KOMITOHOBOYHBIE PEIICHUSI KOMIIPECCOPHBIX CTAHIIMMA.
15. Cucremsl TexHHYIECKOT0O BogocHabxeHmna. Kiaccuduxarms cuctem
BOJOCHA0KEHUS

O 001N Nk~ W —




16. TymukoBast 1 KONbIEBask CXEMBI HAPYKHOTO BOJOMPOBOA

17. Onpenenenue pacxoja U Harnopa B BOJAOIPOBOIHON CETH
TPEANPHUITHS

18. Berbop HacocoB 1 BOXONIPOBOJHOI ceTn

19. CoctaB 060pyaoBaHusi, METOJHKA ONpeIesieHHs NOTPEOHOCTH B
BOJI€ Ha TEXHOJIOIMYECKHUE U IPOTHBOIIOKAPHBIE HYXKIbI
TPEITNPUITHS

20. TunpaBnuyeckre pacueTsl TPYOOIPOBOIOB

21. YpaBHeHHE HEPa3pbIBHOCTH MOTOKA HEC)KUMAEMO KHUIKOCTH.
VYpaHenne bepHymn 11 MOTOKA BI3KOH HEC)KUMAEMOU
JKUIKOCTH

22. Ypapuenue Beiicbaxa

23. BonoHaropHble OaIIHU, UX KOHCTPYKIUH ¥ MECTO YCTaHOBKU
24. Apmartypa CUCTeM BOJOCHA0XKESHUS

25. Cucremsl razocHabxeHus. [I[puHIMIHaTBHAS cXeMa
TOIUIMBOCHA0KEHHUS TIPU MCIIOJIb30BaHUU MPUPOIHOTO Ia3a,
HIKOTO U TBEPIOTO TOIUIHBA.

26. TonIMBOUCTIONB3YIOIUE arpeTaThl

27. CucreMbl pe3epBHOTO TOTIIMBOCHAOKEHUS

28. PexxuMbl moTpeOsIeHus ra3a

29. XapakTepuCTHKa ra30BbIX CeTel

30. CucTeMbl X0JI010CHAOKEHUS

31. XuMuueckuii coctaB aTMocdepHoro Bozayxa. Obmactu
TPUMEHEHUS IPOTYKTOB pa3/ielIeHNs BO3AyXa

32. Cuctemsl obecTieueHUs MPEATIPUATHH IPOTYKTaMH Pa3aeIeHHs
BO3/yXa

33. XapakrepucTuka NoTpeduTesei TeXHHYECKOTO 1
TEXHOJOTHYECKOTO KHUCIIOPOJa, a30Ta, aproHa U Jp. POTyKTOB
paszmeneHus

34. I'padiku ¥ PeKUMBI TOTPEOJICHUS MTPOIYKTOB Pa3ACICHUs BO3IyXa
35. BosnyxopasnenuTenbHble ycTaHOBKU. Kiaccudukarms,
TEXHOJIOTHYECKUE CXEMBI, SHEP-TeTHIECKHE 1 SKOHOMIUIECKHUE
roKa3aTeiu

36. OnpezeneHre pacueTHBIX pacX0/I0B ra3a

37. I'mapaBnudecKuil pacuer ra3oBbIX ceTel

38. Metozp! pacueTa TEXHOJOTHUECKHX CXEM BO3IyXOPa3AeIUTENbHBIX
YCTaHOBOK

39. I'a30BHIi OaaHC IPEIPHATH

40. YcTpoHCTBO Ha3eMHBIX U MOJI3€MHBIX T'a30IIPOBOJIOB

41. TpyObl mpuMeHsieMbIe B ra301POBOAAX

42. CxeMBbl ra30CHa0KEHHUS TPOMBIIUICHHBIX TPEIIPUSITUI

43. Vcrionb30BaHue M30BITOYHOTO JABIICHHS B CHCTEMAx
ra3ocHabXeHus

44. Cuctembl o0ecrieueHHs HCKYCCTBEHHBIMHU FOPIOYMMH ra3aMu
45. KpaTkas XxapaKTpHCTHKa MOTPEOUTENESH TEXHUIECKOTO 1
TEXHOJIOTUYECKOTO KUCIIOPO/Ia, a30Ta, aproHa U APYTUX
MPOAYKTOB pa3ieieHus

46. OnpenenceHue NOTPEOHOCTH MPEIIPHATHS B KHCIOPOJIE, a30Te,
aprose

47. Tunossle KOMIOHOBKH BPY

48. DKOHOMHYECKHE U SHEPreTUYECKUE NTOKa3aTeIl CUCTEM
BO3/IyXOpa3AeUTEIbHBIX CTAaHIHH

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsiembie
WHIUKATOPHI CopeprxaHue padoThI
paboTHI paboTHI N
KOMITETEHIU I
P1 Kypcosas pabora IK-3-31;11K-3- Temsl KypcoBOi pabOTHI:

VY1;IIK-3-B1;VK-2-
31;VK-2-V1;VK-2-
B1

Pacuet kojblieBOM ceTn

ITpoekTrpOBaHUE CUCTEMBI BOJIOCHA0XKEHHS TTPOMBIIIZICHHOTO
TIPETPUSITHS

TenoBoil pacuer TemI00OMEeHHUKA

Tekymuii KOHTPOJIb 32 BBIITOJIHEHUEM KYPCOBOM paboThI
OCYIIECTBJISIETCS MPErojaBaTesieM MyTeM MTPOBEPKHU pa3/ieiioB B

COOTBCTCTBUMH C IIJIAHOM BBIIIOJTHCHH.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DK3aMeHAIMOHHBIN OMIIET MO JUCUUILINHE BKIIOUAET B ce0sl 1Ba TEOPETHUECKUX BOMPOCH! IO TeMaM, H3JI0KEHHBIM B 4 paszerne
nannoit PIT/I. bunersl xpansrcs Ha kadeape U YTBEPIKICHBI €€ 3aBEAYIOLIM.




HpI/IMepLI BOIIPOCOB U 3aJJaHUI KOMIIBIOTCPHOI'O TECTUPOBAHUSA

DHepreTudecKoe X03sMCTBO IPOMBIIIIEHHOTO MPEANPUATHS 3TO!
COBOKYITHOCTB TEIUIOBBIX YCTaHOBOK M BCIIOMOraTeIbHBIX YCTPOKUCTB
COBOKYITHOCTb 3HEPI€THYECKUX YCTAHOBOK M M3MEPHUTEIBHBIX TPUOOPOB
KOMIIJIEKC S9HEProOIOK — KOTEIbHAsT yCTAaHOBKA

COBOKYITHOCTb SHEPIeTUYECKUX YCTAHOBOK U BCIIOMOIaTENbHBIX YCTPOIICTB

K ocHOBHBIM BHIaM ITPOMBIIUICHHON SHEPTHH OTHOCSTCS:

TEIIoBasi U XMMHYECKasi SHEPTUsl TOILUIMBA, IIOTEHIMAIbHASI SHEPTUsl [Iapa M Topsdeil BObI, MEXaHHYeCcKast SHEPTusl 1
EKTPOIHEPTHS

TEIUIOBas U XMMHYECKasl SHEPTUsl TOILIMBA, TEIIOBast 3HEPTUS Mapa ¥ ropstueii BObl, KWHETHUYECKast SHEPTUSl ABKCHUS
TETIIOHOCHUTEIIS

TEIIoBasi 1 XMMHYECKasi SHEPTUsl TOILIMBA, TEIIOBast SHEPIUs Mapa ¥ ropstueil BOJbl, MEXaHNUeCKast SHEPIHs U AJIEKTPOIHEPT Ul
TEIIOBasl U XMMHYECKasl SHEPTUsl TOILIMBA, SHEPIUs CXKATHIX Ia30B

OCHOBHBIMU 33/1a4aMU SHEPI€THUECKOIO XO3SAHCTBA ABIISIOTCS:

neproandeckoe odecneueHne NpeanpHATHs BCEMU BUIAMHU SHEPTUH YCTAHOBIEHHBIX MapaMeTPOB IIPU MUHUMAIIBHBIX 3aTpaTax
HaJiexKHOe U OecriepeboiiHoe obecrieueHne NPEAPUSTHS BCEMH BUAAMU SHEPTUH YCTAHOBJICHHBIX N1apaMETPOB MPH MHHUMAJIbHBIX
HOTEPAX

HaJIeKHOE U OecriepeboitHoe oOecnedeHue MPEeANPHATHS JIEKTPO3HEpTHel IPU MUHIMANBHBIX 3aTpaTax Ha TPAaHCHOPT

HaJiexKHOe U OecriepeboiiHoe obecrieueHne PEAPUSTHS BCEMH BUAAMU SHEPTUH YCTAHOBJICHHBIX apaMETPOB PH MHHUMAJIbHBIX
3aTparax

[Tpon3BOACTBO SHEPTHH, KAK PABUIIO, IOJDKHO OCYIIECTBIATHCS:
B MOMEHT JIOCTaBKHU MOTPEOUTEIIO

B MOMEHT HOTpeOIeHHS

B MOMEHT pacIpe/eleHus 1o abOHeHTaM

HET IIPaBHIIBHBIX OTBETOB

DHeprus A0JDKHA JOCTABIATHCS Ha paboyre MecTa:
OecriepeO0itHO 1 B HEOOXOJUMOM KOJIMYECTBE
Oecriepe0OoitHO U B pEriaMEHTHPOBAHHOM KOJUYECTBE
GecrepeO0HO U TePHOANICCKH

B COOTBETCTBHHU C HOPMaMH OTITYCKa

OHeprust NoTpedIseTcs:

HEpaBHOMEPHO B TEUCHHUE 3aJaHHOTO TepHoia
HEPaBHOMEPHO B TCUCHHE KBapTaa
HEPaBHOMEPHO B TEUCHHUE CYTOK M rojia
HEepaBHOMEPHO B TEUCHHE OTOIHUTENBHOIO Ce30Ha

HepaBHOMepHOCTb NOTpeOIeHNs SJHEPTUH BbI3BaHA:
IPUPOIHBIMU YCIOBUSIMU U OpraHu3aluel Ipou3BOICTBA
9KOJIOTHYECKOI 00CTaHOBKOW M OpraHHU3aIel IPOM3BOACTBA
Tonorpagueid MECTHOCTH

HPHPOAHBIMHU YCIIOBUSIMHU U OOJIBIIMMH TIOTEPSMHU

MOIIHOCTH YCTAaHOBOK 10 ITPOU3BOACTBY SHEPTUU:
JIOJDKHA 00ecIIeunBaTh 3a/laHHbIH YPOBEHb HOTPEOICHHS;
JIOJDKHA 00€CTIeYMBAaTh MUHUMYM TIOTEPb;

JIOJDKHA 00eCIeYnBaTh MAKCHMYM ITOTpeOIICHNS; +
JI0JbKHA o0ecrieunBaTh MaKCUMyM NapadMeTpoB.

ITo xapakTepy HCIIOJIL30BaHHS SHEPTHS OBIBACT:

TEXHOJIOTUYECKOH, MOTEHIIMAIbHOM, OTONUTEIbHON, OCBETUTENbHON U CAHUTAPHO-BEHTIWIALIMOHHON
TEXHOJIOTUYECKOH, JIBUTATEIILHOM (CHIIOBOH), OTONUTENBHON, HU3KOTIOTCHI[UAIIBHON

KHMHETUYECKOH, TETJIOBON, OCBETUTEIPHON M CAHUTAPHO-BEHTHIIALIMOHHON

TEXHOJIOTUYECKON, IBUTATENFHON (CHUIIOBOI), OTOITUTENHLHON, OCBETUTENFHON M CAHUTAPHO-BEHTHIIIIIHOHHON

B kadecTBe qBUraTeIbHOMN CHIIBI TEXHOJOTHIECKOTO U MOABEMHO-TPAHCIIOPTHOTO 000PYIOBAHUS UCTIOJIB3YIOTCS TIIaBHBIM
obpaszom:

CXKaTbIi BO3AYX

3JIEKTPOIHEPTUS

HU3KOYACTOTHBIC HMITYJTbCHI

SHTPOTIHS




CraboTOo4HBIE CPECTBA CBSI3M:

TYpOWHBI, pajito, IUCIeTYePCKast CBA3b
AIIEKTPOBUTATENH, TUCIETIEPCKasi CBA3b
Tene(oHsl, Paguo, HHTEPHET

TeneoHbI, pajfio, AUCIIETYEPCKast CBSI3b

Hawnbonee xapakrepHas uepTa OONBIIHMHCTBA IPOU3BOACTBEHHBIX IIPOIIECCOB!
€IMHCTBO U B3aUMO3aMEHIEMOCTh TEXHOIOTUH U SHEPTeTHKU

€IMHCTBO ¥ B3aMMOOOYCIIOBIEHHOCTD TEXHOJIOTHU U SHEPTeTUKH

€IMHCTBO SKOHOMHKH W SHEPTETUKU

€IMHCTBO ¥ B3aUMOOOYCIOBICHHOCTh TEXHOJIOTUH U SHEPIeTHKH

OHeproodecreueHne OOIBIINHCTBA MPOMBIIUICHHBIX TPEIIPHATHIA:
MOCTPOEHO Ha IIEHTPAIM30BaHHON CHCTEME

MOCTPOCHO Ha KOMIUICKCHON CHCTEME

MOCTPOCHO Ha JICTCPMUHHUPOBAHHON CUCTEME

MOCTPOEHO Ha TEXHOJIOTHYECKOH cxeme

Haubonee skoHoMuyHON (HOPMOI SHEProCHAOKEHHSI KPYITHBIX MPOMBIIUIEHHBIX TPEANPUATUH SBISETCS:
BKJIIOYEHHE 3aBOACKOH KOTENBHO B SJHEPTOTEXHUIECKYIO CHCTEMY

BKITtOUeHHE 3aBojickoil TOI] B TernoByro cxemy

BKJIIOUeHHe 3aBoJickoil TOLI B ropoackyro cucremy

BKJIIOYeHHe 3aBoAcKoi TOL] B 5HEProTeXHUUECKYIO0 CUCTEMY

DHepreTudecKoe X03sMiCTBO NPEIIPHUATHS MTOPA3LAEIAIOT Ha JIBE JaCTH:
00111€3aBOICKYIO0 U MECTHYIO

00II1e3aBOICKYIO M C TUTAHUEM OT TOPOJICKOH ceTH

00111e3aBOICKYIO U IIEXOBYIO

LUPKYJISLMOHHYIO M 3aMKHYTYIO

OO0111e3aBOJICKYIO YacTh SHEPrOX035iCTBa 00pa3yIoT:

TeHEePHPYIOIIHE, IPeoOpa30BaTeNbHbIC YCTAHOBKU U TOPOJCKHE CETH
reHepUpYyIoLIne, TeIIIO0OMEHHbIE M YTHIIM3alMOHHbIE YCTAHOBKH

HET IIPaBHIIBHBIX OTBETOB

TeHEpUPYIOIINE, IPe0OPa30BaTENbHBIC YCTAHOBKH U 00IIE3aBOACKHE CETH

K 11ex0BoI yacTH SHEProxo3sicTBa OTHOCATCA:

MIepBUYHBIC SHEPTONMPHUEMHIKH H [IEXOBBIE TpaHCc(opMaTopsl

HepPBUYHBIE SHEPTOMPHUEMHIKH, IEXOBBIE TPe00pa30oBaTeIbHbIC YCTAHOBKH H BHYTPHIIEXOBBIEC pacTIpeACIUTEIbHBIC CeTH
HEePBUYHBIE MEKTPOIIPUEMHHUKH, 11I€X0BbIe IPeoOpa3oBaTeNIbHbIE YCTAHOBKH U KOJBIEBBIE CETH

BTOPUYHBIE SHEPTONIPUEMHUKH, TEHEPATOPHbIE M IPe0OPa30BaTEIbHbIC YCTAHOBKH H BHYTPHIIEXOBBIC PACIIPE/ICIUTEIbHBIE CETH

Ilon sHEproHoCUTENIMU IOHUMAIOT:

MaTepHajIbHOE TEIO WM MaTepHANIbHYIO cpely, 00JalaloNIylo ONpele/IeHHbIM TOTEHIIMAIOM H IIEPEAaIOLIyI0 SHEPTUIO OT OJJHOTO
MaTepUaJbHOTO TeNa K JPYruM

JKUJIKOCTb, 00JIaJafOIyI0 OIIPEeTICHHBIM OTEHIINAIOM H TIEPEIAIONIyi0 SHEPTHIO OT OJHOTO MaTEpHATFHOTO Tela K APYruM
MaTepHajIbHOE TEO WIH MaTepHabHYIO cpey, 00IaatoNlyto OnpeaeeHHBIM NOTEHIIMAIOM U MEPENaIOIIyI0 SHEPTHIO OT OQHOM
CUCTEMBI K APYroi

MaTepraIbHOE TEJI0 WM MaTepHaIbHYIO CPEy, 00JIafaroNIyio ONPEaeIeHHBIM IIOTCHIIMAIOM 1 aKKyMYIHPYIOLIYIO TEIUIOBYIO
SHEPIUI0

I'maBHOI 3a1a4eii SHEProHOCUTENICH HA TPEANPUATUHN SBIISETCS:
nepenada TeIIOBOM SHEPIHU OT HCTOYHHUKA K IIOTPEOUTEITI0
obecrieyeHue yciIoBUil 1oroBopa ¢ abOHEHTOM

o0ecrieyeHNe YCIOBUH TEXHOJIOTHYECKOTO IpoIecca
obecrieyeHne YCIOBHH OTCYTCTBUS yTEUEK

ITpu BEIOOpE SHEPrOHOCUTENEH U UX XapaKTEPUCTHK PYKOBOACTBYIOTCS YCIOBUEM:
MaKCHMaJIbHOH TEIUTOEMKOCTH B paMKaX 3aaHHBIX ITapaMeTPOB

MaKCHMaJIbHOH 3()(DeKTUBHOCTH B paMKax 3a/JaHHBIX TapaMeTPOB

MaKCHMaJbHON HETOKCHYHOCTH B paMKax 3a/IaHHBIX [TapaMeTPOB

MaKCUMaJbHOH NEIIEBU3HBI B PaMKax 3aJaHHbIX [IapaMeTpoB

[TapameTpsl 3HEPTOHOCUTENS ONIPEACIISIOTCA:
XapaKTEePUCTUKAMH TIepe/IaloIiero 000py 0BaHus
XapaKTepUCTHKaMH TEIIOBOTO 000PYI0BaHHS
XapaKTEePUCTUKAMU ITOTPEOIISIONIETO 000pyTOBaHNS
XapaKTepUCTUKaMH aOOHEHTa




[TosTOMy OKOHYATENBHBIH BEIOOP 3HEPTOHOCUTEIS TPOU3BOUTCS:
B X0OJI€ TEXHUKO-?)KOHOMHYECKHIX PacyeToB

3aKa39UKOM

noTpeduTeneM

B XOJI€ IIPOEKTHBIX pacyeToB

I'pacduky Harpy30K MpeaIpPUSITUS 3aBUCST OT:

THUIA U HA3HAYCHUSI BHEPTOHOCUTEIS, & TAKKE OT PeXKUMa padOThl HOAAIOLIEH ceTH
THUTA ¥ Ha3HAYEHHS SHEPTOHOCUTES, a TAKOKe OT PeKUMA PAOOTHI PEAIPUATHS
TETJIOEMKOCTH SHEPTOHOCHUTEISA, a TAKXKE OT PEXKIMa pabOThI IPEIIPUSITUSL
TUIOTHOCTH U JABJICHUS SHEPTOHOCUTEIS, a TAakKe OT PexkrUMa paboThI MPEATIPUATHS

Ce30HHBII rpad UK TEIIOBOM HATPY3KH MPEANPUSATHS HMEET:
PaBHOMEPHBIU XapaKTep

HEePUOANYECKUI XapaKTep

JIMHEHHBIN XapaKTep

HEpaBHOMEPHBII XapaKkTep

HpOI/ISBOZ[I/ITGJ'ILHOCTB KOMIIPpECCOPHOTO O60py,Z[OBaHI/IH 3aBHCHUT OT:

CE€30HHOTO U3MCHCHMUS IINIOTHOCTHU aTMOC(l)epHOI‘O BO3QyXa W NaBJICHUS HArHCTaHU
BJIA)KHOCTH aTMOC(l)epHOFO BO3ayXa U JaBJICHUS HAIrHCTaHUS

YHUCTOThI aTMOC(I)CpHOFO BO3JyXa U JaBJICHUA HarHECTaHUA

CC30HHOI'0O USMCHCHU IJIIOTHOCTH aTMOC(bepHOFO BO3YyXa U JAaBJICHUA B BBI]'[yCKHOﬁ JIMHUHU

HeratuBHbIM (pakTopoMm, BIUSIOUIMM Ha pabOTy KOMIIPECCOPHOTO 000pYAOBaHHUS, SIBIISETCS:
HEpPUTMHUYHAs paboTa NIEKTPOIBUTATENs

HEPUTMHUYHOE TTOTPEOICHNE CIKATOTO BO3LyXa

HepaBHOMeEpHas M0ava CXKaToro Bo3Iyxa

HEpaBHOMEPHOE TTOTPEOICHNE IEKTPOIHEPTHI

Cxartslif BO34yX He o0mamaer:

COOCTBEHHOM KalTOPUHHOCTBIO, XapaKTepU3YIOIIeH SHTATBIIHIO

COOCTBEHHOH KaJIOPUHHOCTBIO, XapaKTEPU3YIOLIEH SHTPOIHNIO U YTEUKN

COOCTBEHHON KaJIOPHIHOCTEIO, XapaKTepU3YIOIeH TMHAMIKY HarHETaHUS

COOCTBEHHON KaJIOPUIHOCTBIO, XapaKTepU3YIONIed 00beMbl HCIIOIB30BAHUS Mapa U TEIUIO(QHUKAIINN

CoxaTblit BO3yX He o0agaer:

TEIJIOTBOPHOM CIIOCOOHOCTBIO, SBIISIOIICHCS OCHOBHOM XapaKTepPHCTHKOM BCEX BUAOB TOIIIMBA
Pa3peKEHHOCTHIO Ha BXOJIE B KOMIIPECCOP

TOKCUYHOCTBIO

TEIUIOBBIM NIOTCHLIUAIOM

CxaThIil BO3AYX HE UCIIONB3YETCS:

B TEPMHUYCCKHX PEAKIIUAX KaK KUCIOPOJI ¥ TBEPJI0C TOTLIHBO

B KaTATUTHYECKUX PEAKIUAX KaK KUCIOPO. M TBEPOE TOTUINBO
B XUMHUYECKHX PEAKIHAX KAK KHCIOPO] U TBEPJOE TOIUIUBO

B PEaKLUSIX OKUCICHHS KaK KACIOPOJ U TBEPAOE TOIUINBO

B cuity cBoeit MHOTOKOMIIOHEHTHOCTH CXKATBIH BO3AYX HE MOXKET OBITh UCIIONIB30BAH:
Juis 00pa30BaHUs 3aLIUTHOM cpelbl B TypOoarperare

JUTsL 00pa30BaHMs OXJIAXKIAIONIEH CPEIbl B TETUIOOOMEHHHUKE

JUtst 00pa30BaHMsI 3aIIUTHOHN CPEIbl KaK TeIIHid

Juist 00pa30BaHUS 3aLIUTHOMN Cpedbl Kak a30T U aproH

CoxaThlif BO3LyX 0071a1a€T BO3MOKHOCTBIO:

npeoOpa30BaHUs IOTEHIUAIBHOMN SHEPTUH CTPYH SHEPITOHOCHUTENS B MEXAHUUECKYIO SHEPTHIO
npeoOpa3oBaHUs SHTANBINH CTPYH SHEPTOHOCUTENS B MEXaHUYECKYIO DHEPTUIO
npeoOpa30BaHMsl KHHETHIECKOH SHEPTHHU CTPYH SHEPTOHOCHTEIIS B MEXaHHUECKYIO SHEPTHIO
npeoOpa30BaHMs KHHETHIECKOH SHEPIHU CTPYH SHEPTOHOCHTEIIS B JaBICHHE

OCHOBHOM XapaKTEePUCTHKON SHEPropecypea sSBISETCS:

CTIIOCOOHOCTH BEINTOJTHEHHS PaOOTHI eANHHIICH 00beMa IIPH pabodnX mapaMeTpax
CIIOCOOHOCTH BBINOTHEHHS PAOOTHI €AMHHLICH MacCh IPH pabouux mapamerpax
€ro JielIeBU3Ha

CIIOCOOHOCTH K CXKATHIO M PACHINPEHUIO

IT10THOCTB PacxoyeMoro BO3ayXa 3aBUCHUT:




OT JAaBJICHHUA U OTHOCHUTEILHOU BIAXKHOCTH
OT JaBJICHHA U TEMIICPATYPhbI

OT INIOTHOCTHU U TEMIICPATYPhbI

OT KOHIICHTPAIIUU KOMIIOHEHTOB

CHmKeHne 1aBlIeHHs CxxaToro Bozayxa Ha 0,1 Kr/cM2 I03BOJISIET COKPATUTh NMOTPEOJICHUE CKATOTO BO3/yXa:
npuUMepHo Ha 4 %

npumepHo Ha 3 %

npumepHo Ha 2,4 %

IpUMeEpHO Ha 2 %

TouHo nmoayepKUBaTh 3aJaHHOE JIaBJIeHKe JIM0O ero rnepera; Mo3BoJIseT:
YCTaHOBKa Uadparmol

YCTaHOBKA PETYIUPYIONINX KJIAaHOB

YCTaHOBKA COPOCHBIX KJIaIIaHOB

YCT@HOBKA 3alIOPHBIX BEHTWIICH

He mo3BosisieT oCyIecTBIsATh TOUHOE MO IepKaHue TTapaMeTpOB Ha 3aJJaHHOM yPOBHE:
HET MPaBUIBHBIX OTBETOB

MpaBUJIbHBIE OTBETHI 3 U 4

JpOCCETMPOBaHUE Ha 3AIIOPHOM apMaType

YCTaHOBKA OTPaHUYUTEIBHBIX YCTPOUCTB

OCHOBHBIMH ITOKA3aTEIIIMU Ka4eCTBA CKATOTO BO3YyXa ABJIAKOTCA:

JaBJICHUE, BIIAXKHOCTh U YUCTOTA BO3ayXa OT BarpﬂSHeHI/Iﬁ MEXaHNYCCKUMHU MTPUMECIMU
JaBJICHUE U YMCTOTA BO3yXa OT 3arp;13HeH1/1171 MEXaHUYCCKUMU MPUMECIMU

BJIQJKHOCTb U YUCTOTaA BO3AyXa OT 3arp;13HeHH1“4 MCXaHUYCCKUMHU ITPUMECIMHA
JABJICHUEC, BIIAXKHOCTH U IINIOTHOCTH

K pe3knm kosebaHusIM aBICHUS B BO3AyXOpaclpeeInTeNbHOH CEeTH IIPUBOIAT:
cOpOCHI BO3yXa IIPH OTKIIFOUCHUSIX aOOHEHTa

cOPOCHI BO3/TyXa MPH OTKIIOYSHUSIX KOMIIPECCOPOB

cOpOCHI BO3yXa MPH OTKIIOUEHUSIX aBTOMaTHKU KOHTPOJIS

cOpOoCHI BO3/1yXa IPU OTKIIIOYEHHUSIX BBIKITIOYATENCH

[Ipu GomnbIIOl BIaXKHOCTH BO3IyXa BO3MOXKHA:
BBIIIAICHNE MIHEs M3 BO3/yXa

abcopOIHs BTy U3 BO3IyXa

cybnmumanus Bo3mayxa

KOHJICHCALIUS BJIaTH M3 BO3/yXa

Jns BomocHaOXeHUs IPOMIIPEIIPHATHI HCTIONB3YIOTCS:
MOBEPXHOCTHBIE U IIOJ3EMHBIE BOJIbI

MOBEPXHOCTHBIE BOJbI

TPYHTOBBIE BOJIBI

TOJIBKO ITOA3EMHBIE BOJbI

Bnara na BHYTPCHHUX ITOBEPXHOCTAX ueTaneﬁ:

CHMXXACT UX U30JIIIHOHHBIC CBOICTBA U MOYKET SIBUTHCS l'IpI/I‘II/IHOI\/'I OTKasa
CHMIXXACT UX JOJTOBCYHOCTHb U MOXKCT SABUTHCSA l'[pPI‘-IPIHOfI OTKasa

CHMIXXACT UX CTOUMOCTDb U MOXKET ABUTHCA HpH‘{HHOﬁ OTKasa

CHMJKACT UX HU30JIIIIUMOHHBIC CBOICTBa U MOYKET BBI3BIBATH ITOSBJICHUE HAKUITH

Peunas Bosia xapakTepHu3yercsi:

BBICOKOH KECTKOCTBIO

OTHOCHTENBHO HEOOIBIION MIIOTHOCTHIO
OTHOCHUTENBHO HEOOIBIIOI KECTKOCTHIO
OTHOCHTENBEHO HEOOJIBIION 3arps3HEHHOCTBIO

Co;:[epncaHHe BJIar'u B BUJIC napa B CXKaTOM BO3I[yXG OLCHUBACTCH.
€ro BJIarocoep>kaHueM

MICUXPOMETPOM

€ro OTHOCHTEJIBbHOM BIIa)KHOCTBIO

€r0 CTENEHbI0 CyXOCTH

IToa3eMHBIE BOIBI:
CUJIBHO 3arpsi3HEHBI OaKTePUIMH
0071a1a10T BEICOKUM COZIEpKaHUEM COJIeH




HEJIOCTYIIHBI
CHJIBHO MUHEPAIIU30BAHbL

[Ipu BEIOOpE HCTOYHHKA BOZOCHAOKEHHS CIICyeT YIUTHIBATh:
€r0 MOILHOCTb

Ka4yeCTBO BOJIbI

Ka4eCTBO BOJBI U €70 MOILIHOCTh

Ka4eCTBO BOJBI U €T0 JOCTYIIHOCTb

OTHOCHTENbHAS BIAXXHOCTh BO3IyXa 3TO:

OTHOIIIEHHE MaCChI BOASHOTO I1apa, HAXOAAIIErocs B JTaHHOM 00beMe BO3IyXa, K Macce HAChIIEHHOTO BOASHOTO Iapa B TOM Xe
o0beMe BO3/Iyxa U IIPH TOH ke TeMmIieparype

OTHOILICHUE MAcChl BOJISTHOTO T1apa, HaXO/SIIErocs B JaHHOM 00beMe BO3/yXa, K Macce BJIaru TOro xe 00beMa 1 IIPH TOH e
TeMIrepaType

OTHOIIIEHHE MaCChI BOJIbI, HAXOIAIIEHCS B JAHHOM 00BbeMe BO3LyXa, K Macce HACBHIIIEHHOTO BOSHOTO TTapa B TOM e 00beMe
BO3/yXa U IIPH TOH ke TeMIeparype

OTHOCHUTENbHAs Oe3pa3MepHas BeIMIIHA

OTHOCHUTENbHAS BIaXXHOCTD BBIPAKACTCSL:
B JIOJISIX OT 00beMa

B rpaMMax Ha KWJIOTpaMM BJIaru

B IIPOLIEHTaX

3TO KOHCTaHTa

CocTosiH1E HACHIILEHUS 3TO:

COCTOSIHHE PAaBHOBECHS MEX]y HCIIAPEHIEM KUIKOCTH U KOHJCHCALIMEH Mapa 13 BO31yXa
COCTOSTHHE MaKCUMAJIbHOW KOHIICHTPAIMH

COCTOSTHHE PAaBHOBECHSI MEX/Ty MacCOU YKUIKOCTH M KOHJIEHCATa BJIaTd U3 BO3/yXa
COCTOSIHHE TEIUIOBOTO OajlaHca

B OCHOBY TCPMOJUHAMHUYICCKOI'O criocoba OCYLICHUS BO3aYyXa ITOJIOKCHO SABJICHHUC!
KOHJACHCAIIUM BJIard U3 BO3JyXa IPU €ro CKaTUU U Harpena

KOHZACHCAUM BJIar'k U3 BO3J1yXa IIPH €ro CXKATHU U OCYHICHUA

KOHACHCAIIMM BJIard U3 BO31yXa IIPH €ro paCllipCHUH

KOHJACHCAIUM BJIark U3 BO3ayXa IIPU €10 CKATHUU U OXTAXKICHUN

IIpu cxaTiu BO3IYX:
HE HarpeBaeTcs
Harpesaercs ci1abo
HarpeBaercs
OXJIaXAACTCS

CucTeMbl BOJOCHA0KEHHS ITO:

COBOKYITHOCTBH COOPY)KEHHI BOJIOTPOBO/IA U MOCIIEA0BATEIBHOCTh PACIIONOKEHHS X HA MECTHOCTH
BOJIOTIPOBOJIHASI CETh HA MECTHOCTH

COBOKYITHOCTH COOPY)KEHUI BO103200pa

MOCJIEI0BATEIBHOCTD PACIIONIOKEHHS BOJOMPOBOIa HA MECTHOCTH

OCHOBHBIE CXEMBI CHCTEMEI BOI[OCHa6)KeHI/I$[Z

MpsAMOTOYHAA CXEeMa, IPAMOTOYHAA C IOBTOPHLIM UCIIOJIB30BAHHUEM BOJBI U 060p0THaﬂ
MNpAMOTOYHAsA CXEMa, NIPAMOTOYHAasA C IIOBTOPHBIM UCITIOJIB30BAHHUEM BOJbI U OTKPBITast
HET MMPaBUJIbHBIX OTBCTOB

3aKpbITasd CXeMa, NPAMOTOYHAA C TOBTOPHBIM HMCTIOJIB30BAHUEM BOJBI U 060pOTHaﬂ

TemmepaTypa, pu KOTOPOH HAYMHAETCS 00pa30BaHUE KOHICHCATA, HA3bIBACTCSI:
TOYKOM KHUITEHUS

TOYKOM HACKIIECHUS

TOYKOU POCHI

temneparypoi Jledas

IIpou3BoAUTEIH KOMIIPECCOPOB MPOSKTHPYIOT MAIIKHBI [T pa00OYNX TEMIIepaTyp:
okoJio 50 °C
okoJio 60 °C
okoJ0 88 °C
okoJio 80 °C

Ortnenenne KaneiabHOU Biaru MPOUCXOAMT B:
LIUKJIOHHOM cerapaTope, yCTaHOBJICHHOM Ha BBIXO/I€ KOMIIpeccopa




HIUKJIIOHHOM BJIAroOTACIUTEIIC, YCTAHOBJICHHOM Ha BBIXOIE€ KOMIIpECCOpa
(bnanpe, YCTaHOBJICHHOM Ha BbIXOA€ KOMIIpECCOpa
HUKIIOHHOM CCTIapaTopeC, YCTAHOBJICHHOM Ha BXOJAC KOMIIpECCOpa

OcTaTOYHBIN YPOBEHB XJIOpa B TEXHUYECKOH BOJIE JOJDKEH OBITH:
He MeHee 1,0 MI/J1 mpu BpeMeHH KOHTakTa He MeHee 40 MUH
He MeHee 1,0 M/ mpu BpeMeHH KOHTakTa He Oosee 30 MUH
He MeHee 1,5 MI/1 mpu BpeMeHH KOHTakTa He MeHee 30 MUH
He MeHee 1,0 MI/J1 mpu BpeMeHH KOHTakTa He MeHee 30 MUH

Hacochas cranuus nepBoro nojabema npeiHa3HayeHa Juist:

M0JIa4X BOJBI B HETIOCPEACTBEHHO B CHCTEMY BOAOCHAOKEHUS

M0JIa41 BOJIBI B MPYA-OTCTOMHUK WM HEMOCPEJACTBEHHO B CHCTEMY BOJIOCHA0KEHHUS
IOIMTKA BOJOM CHCTEMBI BOAOCHA0KEHNS

MOJIa4u BOJBI B (PUIBTPHI CHCTEMBI BOJOCHAOKEHUS

IMosiBieHMe KOHICHCATa CBA3aHO:

C TIPHCOCaMH BO3/yXa B KOMIIPECCOD

C yTeyKaMHM BO3/lyXa U3 KOMIIPEccopa, pPecuBepa, OCYIIHUTENS H GUIBTPOB
C 3aKIMHUBAHHEM KOMIIpEccopa

C TIOBBIIIICHHEM TEMITEPATyPHI AaTMOC(EPHOTO BO3IyXa

Jlis cimBa KOHAEHCAaTa IPUMEHAIOT YCTPOUCTBA:
PY4HBIE, IOTJIaBKOBBIE, CTPEIOYHBIE U AIIEKTPOHHBIE
PY4HBIE, IOILIaBKOBbIE, UHIUKATOPHBIE U IEKTPOHHBIE
PY4HBIE, [IOILIaBKOBbIE, TAUMEPHBIE U JIEKTPOHHBIE
PY4YHBIE, U aBTOMaTHYECKHE

JlaBneHue raza B MoJarMX MarucTpasix A aAMUHUCTPATUBHBIX 3/1aHUM:
10,005 MIla

20,01 MIla

30,105 MIla

2+5,2 MIla

JlaBieHme ra3a B IMOAIOIINX MAaruCTPAJIIX [UIS IIPOM3BOJICTBEHHBIX 37aHMH, B KOTOPHIX BEJIMYMHA JIaBICHNUS ra3a 00ycIoBIICHA
TpeOOBaHUSIMHU IPOU3BOJICTBA:

13,2 MIla

21,2 Mlla

32 Mlla

42+4,3 MIla

I[aBHeHI/Ie ra3a B IIOJAar0IIUX MaFHCTpaJISIX JJIST JKUIIBIX 3IIaHPII>'IZ
1,2 MITa

5,06 MITa

0,003 MTIla

1,2+3,05 MIla

JlaBieHue ra3a B HaI3eMHBIX Ta30IIPOBOAAX Ha OTICIBHO CTOSIIUX ONOPAaX, KOJOHHAX, 3CTAKadaX M dTaKepKax:
He 6onee 1,4 (mist mpupoHoTo Tas3a) 2,6 (ams CYT) MIla

He 6onee 1,4 (mnst mpupoaHoro rasza) 1,6 (ans CYT) MIla

He 6onee 1,2 (myis npupoanoro raza) 1,6 (s CYT) Mlla

He 6ouree 0,2 (s mpupoaHoro raza) 0,06 (s CYT) MIla

K OCO66HHOCT${M ABTOHOMHBIX CUCTEM FaSOCHa6)KeHl/IH, I/ICHOHb3yIOLLll/IX HHU3KHUEC U cpezmne JaBJICHUA, OTHOCHUTCA:
MCIOJI30BaHUE TOPEJIOK C MPUHYIUTENLHOM 1Mojauei Bo3ayxa

WCIIOJI30BaHKE TOPEJIOK C ECTECTBEHHOM 1ojaueil Bo3ayxa

HCII0JI30BaHKE TOPEJIOK CO CMELIaHHOW Moayeil Bo3ayxa

KCIOJI30BaHUE TOPEJIOK C IMKIOHHOM 1mojaue Bo3ayxa

JlmameTphl ra301pOBOIOB OMPENCIISIOTCS!

THAPABINYECKHM PacueToOM IIPH MAaKCHUMAaIBHOM Pacxo/ie KOHAeHcaTa
THAPABINYECKHM PAcueTOM IIPU MUHUMAJILHOM PacXo/ie rasa
a3’pOANHAMHYECKUAM PAacdeTOM ITPH MAKCHMAaIbHOM pacXxoje rasa
THAPABINYECKUM PACUIETOM IIPU MaKCHMAJIBHOM PacXoje rasa

I"a301poBOBI BHICOKOTO JIaBJIEHHS MOTYT NPOKJIAAbIBATHCS:
[0 HApyXHBIM CTECHaM
10 MOHOJIUTHBIM CTEHAM




0 TIIyXHM CTEHaM
O OIIOpaM MEePEKPBITHIT

J71s1 MeX1IeX0BBIX ra30POBOIOB MIPUHSTA CMEIIAHHAS CXeMa ITPOKIIAIKU:
noja3emMHast

MOJ3E€MHAs M Ha OIopax

MoJA3eMHast U HaJ3eMHas

KaHaJIbHAs U HaJ3eMHas

HanzemHBIE Ta301POBOIBI MOTYT NTPOKIIAABIBATHCS:
[0 HABECHBIM OMOPaM

M0 METAJUIMYECKUM KOJOHHaM (oropam)

IO 3CTaKaze

10 OTAENBHO CTOSIINM KOJIOHHAM (OTIopam)

Cpe,I[HI/IC W KPYITHBIC IIPOMBIINIJICHHBIC MTPEANIPUATHSA TPUCOCTUHAIOTCA K TOPOJACKHUM paclp€ACIUTCIIbHBIM Ira30IpoBOJaM:
CpCAHCTO WJIN BBICOKOI'O OaBJICHUSA

CpE€OHETO NI HU3KOTO JaBJICHUSA

HET NPaBUJIbHBIX OTBETOB

CpCAHETO U BBICOKOI'O JaBJICHUS

Oo61mee oTKIIOUAOIIEE YCTPOUCTBO (33ABMKKA) IPEAHAZHAYEHO JUIA:
OTKIIFOYCHHSI TI0Ja4H ra3a npu paboTax Ha CHCTEME ra30CHA0KEeHNUs
OTKIJTIOYEHUSI O/Ia4H ra3a MPH MOHTaXXe CHCTEMbI Ta30CHA0KEHHUS
OTKIIIOUEHUSI OIauH ra3a NPy PEMOHTE MM aBapUH CHCTEMBbI Ta30CHA0KEHUS
OTKITFOYCHHSI TI0Ja4H ra3a MPHU MPOAYBKE CHCTEMBI ra30CHAGKEHHS

IIponyBouHbIE ra30IPOBO/IBI IPEAHA3HAUYEHBI TS

yIaJleHHs Fa30BO3AYLIHON CMECH U 3aII0JIHEHUSI CUCTEMBl YUCTBIM Ta30M BO BpEMsl IIyCKOB
yIaJIeHHs 3arpsA3HEHUI U 3aII0JHEHUS CUCTEMBI YUCTHIM I'a30M BO BPEMs IIyCKOB
yIaJleHus KOHJIeHcaTa U 3all0JIHEHUS! CUCTEMbI YUCTHIM I'a30M BO BpeMs IIyCKOB
3aM0JIHEHUS CUCTEMBI YUCTBIM [a30M BO BpeMs IIPOLYBKU

Jlnst onpenienieHns KauecTBa MPOAYBKH Ha IIPOJIyBOYHOM Ia30IPOBO/IC YCTAHABINBAIOT:
ra30aHaNIn3aTop A 0TOOPa TIPOOBI CPEdbl

p-h metp amst oT6opa mpoOsI cpeast

IITYLIEP C KPAHOM IS HOAKITIOUYEHUS] MaHOMETpa

MITYLEp C KpaHOM JIJIsl 0TOOpa TPOOBI Cpebl

CocTaB ra3oBoif cMecH MOXeET ObITh OTpeeNieH Ha:
00pa31oBOM MaHOMETpE

p-h metpe

MEPEHOCHOM M3MEPHUTEIHHOM KOMILIEKCE
ra3oaHajn3aTope

KomMyHaTbHO-OBITOBBIC IPEAIPUATHS CO CPABHUTEIFHO HEOOJIBIINM PACXO0M IIPHCOSANHSIOTCS K:
MAarucTpaJbHBIM Ta30IPOBOJAM HU3KOIO JABJIECHUS UK PE3EPBYapHBIM IIapKaM

TOPOJCKMM I'a30IIPOBOJaM HU3KOI'O JaBJIEHUS WK PE3E€PBYapHBIM IIapKaM

TOPOJCKHMM Ia30IpOBOJaM HU3KOT'O JaBJICHUS WIK PE3E€pPBYapHBIM MapKaM

TOPOJCKHMM Ia30IpOBOJAM HU3KOT'O JaBJICHUs WIK PE3E€PBYapHBIM HapKaM

MC)KIICXOBLIG ra3onpoBOAbl HAa MIPOMBINUICHHBIX IMPECANIPUATUAX MOTYT OBITE:
TOJIBKO HaJA3CMHBIMU

NOA3CMHBIMHU U HAA3CMHBIMHU

TOJIBKO IMOA3€MHBIMHU

KaHaJIbHBIMU 1 Ha OIIOpax

ITpoxnanky ra3onpoBo0B BHYTPH 3AaHHUH M COOPYKEHHUII CleayeT mpelycMaTpUBAaTh:
OTKPBITOH

3aKpBITOM

CMEILIaHHOI

HET MPaBUIIBHBIX OTBETOB

T"a3ompoBoBI, MPOKIIAIBIBAEMBIE BHYTPH MOMEIIEHUH, TOKHBI OBITH BBITOTHEHBI:
U3 CHELMATbHBIX MaTepuaIoB

U3 OIIMHKOBAaHHEIX TPYO

13 THOKUX apMHUPOBAHHBIX TPYO

U3 CTaJbHBIX TPYO




YcTaHOBKa OTK/IIOYAIOIIMX YCTPOMCTB HAa BBOAAX ra3olpOBOI0B HU3KOIO IaBJIEHUs JOJDKHA IIPEyCMAaTPUBAThCS:
CHapYXU 3[jaHUs

BHYTPU 3[aHUS

B CIIELUAIIbHBIX KaHallaX

110 LIOKOJIIO 3/1aHUs

Ha razonpoBonax ¢ ycmoBHbIM poxooM MeHee 100 MM clieyeT IpHMEeHSTS:
PEMOHTHBIE PaCCEUKU

IT-06pa3HBIe KOMITEHCATOPEI

(hmaHIEBBIC KOMIICHCATOPEI

JKECTKUE KOMIIEHCATOPbI

MUHHMAaJIBHBIC PACCTOSHUS 10 TOPHU3OHTAIN B CBETY OT HAJ[3€MHBIX Ta30TPOBOIOB, MMPOJIOKEHHBIX Ha OMOpaX, 0 JKUIIbIX H
0OIIECTBEHHEIX 3JaHUI JOJLKHEI OBITh:

HE MeHee 3 M

He meHee 0,6 M

HE MCHEE 5 M

He MeHee 2 M

T"'a30mpoOBOIBI TODKHBI HIMETH YKIIOH:
ue menee 0,008
e menee 0,003
He menee 0,012
He meHee 0,053

I'a30npoBO/IBI, IPOKIIAIBIBAEMBIE [10 HAPYKHBIM CTEHAM 3[JaHUM, 3CTaKaJaM, OIIOpaM, a TAKKE CTOSIKM Ha BBIXOJE U3 3€MJIH IIPH
HEOOXOANMOCTH JOJKHBI OBITH:

3alIUIIEHbl OT MEXaHUYECKUX ITOBPEXKICHUN

3ALUILEHB] OT XUMHYECKOH KOPPO3UH

3aLUILIEHB] OT MUHEPAJILHBIX OTJIOKEHHH

3aIINIIEHH! OT (MIAHIEBBIX yTEYEK

B HH3OIMX TOYKaxX ra30mpoBOIOB HEOOXOIUMO YCTAaHABINBATE!
IPsI3EBUKA

nuadparMel

TpyOku BeHtypu

YCTPOICTBA JUIsl yIaleHUs] KOH/IeHcaTa

Ha raszonpoBojax moj OKOHHBIMH [TpOEMaMH 1 OaIKOHAMU 3[aHUI HE CIIEyeT IPeIyCMAaTPHBATH:
JIPEHaKHBIC OTBOJIBI HAa Fa30MPOBOIAX

MaHOMETPHI Ha Ta30MPOBOJIaX

(hraHUeBBIe WK Pe3bOOBHIE COSMHEHHSI HA Ta30TPOBOAAX

pacnpeaeuTeabHble TPeOeHKH

HanzemHbIe ra3onpoBo/Ibl cieLyeT IPOEKTUPOBATh C YUETOM:
KOMIIEHCAIUU MPOJIOJIBHBIX Ae(opMariuii

MEXaHUYECKUX MOBPEXKICHUI

KOMITEHCAIINH TTOTEePh AABICHUS

KOMIIEHCAIlUM C€30HHBIX MOTEPh

I'a301mpOBOIBI HU3KOTO ¥ CPEHETO JABJICHUS JIOMYCKASTCS IPOKIABIBATH IO HAPYXKHBIM CTEHAM YKHJIBIX U OOIIECTBEHHBIX 3/JaHUM:
He HIDKe V CTEIIEeHH OTHECTOMKOCTH

He Hke IV creneHu oruecToiKkocTu

He Hke VI cTeneHu oruecToiKkocTu

He HIKe | cTeneHn OrHeCTONKOCTH

I'a301mpoBOABI HU3KOTO JABJICHUS C YCIOBHBIM IHAMETPOM TpyO 10 S0 MM JI0ITyCKaeTCst IPOKJIA/(bIBATH:
10 KPBIIIaM >KUIIBIX JOMOB

10 CTEHaM >KUJIBIX JOMOB

10 BHYTPEHHHUM IEPEKPBITUAM KHUIIBIX JOMOB

1o (GyHIaMEHTaM >KHIIbIX JOMOB

HanzeMHbIe ra30mpoBo/IbI TO3BOJISIFOT BBIMOJIHATH PEMOHTHBIE PAOOTHI:
HPH OTKJIIOUCHUH TTOTpeduTeNnei

TIPH TTOJTHOM JIEMOHTAaXe CETH

0e3 moTeph JaBICHUS B CETH

0e3 oTKIIOYeHHUs TOTpeduTenei




YMeHBIICHUE PAacCTOSIHUS MEX/Ty ra30IIPOBOAOM H 3JIEKTpoKadeieM i OpOHUPOBaHHBIM KabeleM CBS3M BO3MOXKHO MPH:
YCIIOBHH TIPOKIIAAKA UX B THIIOBBIX KaHaJIax

YCIIOBHH MPOKIAAKH HX B 3a3eMJIICHHBIX Tpy0dax

YCJIOBUH MPOKJIAIKU X B OETOHHBIX KOpoOax

YCIIOBHHM TIPOKJIAJIKH MX B QyTIIsipax

KonzneHcaToOTBOAUUKY yCTaHABIUBAOTCS:

B KOHCTPYKLIHOHHO-YJJOOHBIX MecTax

B MecTaxX BO3MOHOI'O BbIIIA/ICHUS KOHJIEHCaTa
B MECTaX BO3MOKHOI'O BbIIIA/ICHUS UHES

B MECTax C MOBBIIIEHHON TeMIepaTypou

IIpyn-OTCTOMHUK CIYKUT JUISL:
IPeIBAPUTEILHON OYUCTKU BOJbI
HpeBapUTENBHOTO OTCTOSI BOJBI
[IPEABAPUTEIBHOTO YMATUCHUS BOJIBI
AKKyMYJIIPOBaHHs CTOKOB

PesepByap 4nCTOM BOJBI IpeTHA3HAYCH IS

CO3MIaHUS HATloOpa y noTpeduTeneii B Cirydae OTKITIOUSHHUS CHCTEMBI

XpaHEHHs BObBI

XpaHEHHs BOIBI U CO3/IaHMs HAIIOpa y psilia MOTPEOUTENeH B CITy4ae OTKIIFOUCHHUS CUCTEMBI
CO3MIaHUS HATIOpa y BOJ03a00pa B CITydae OTKIIFOUCHHUS CHCTEMBI

s 00paboTKu KOHJEH caTa mepes cOpPOCcOM ero B KaHAIM3AIUIO UCIIOIB3YIOTCS:
BOJIHO-MaCIISIHBIC PECHBEPEI

BOJTHO-MACIISTHBIE TPSA3EBUKH

BOJTHO-MACIISTHBIE (DHIIBTPEI

BOJIHO-MACIISIHBIE CEeNapaTopsl

B ocHOBY pabOThI BOJHO-MACIISHBIX CEMapaTOPOB 3aJI0KEHbI TPH IPHHIIUIIA:
(aoranus, abcopbuus u MemOpanHast GpuiabTpanus

(droTarms, abcopOuus 1 MeMOpaHHast HHOUIBTPALUS

(droTamms, necopOus u MeMOpaHHast GUITBTpALUs

KoreHepanusi, abcopOrus 1 MeMOpaHHast QUIBTpaLUL

I'maBHas nenp npoiecca OCYIIKH € OXJIAKICHUEM:

MOBBICUTH TEMIIEPATYypPy CKATOTO BO3JLyXa /10 YPOBHS KOHJIEHCAIIMH HAaXOAIIeNCS B HEM B BHJIE T1apa )KUIKOCTH
MMOHU3UTH TEMIIEPATYPy CKATOr0 BO3yXa /IO YPOBHs KOHJEHCALIUY HAaXOAIIEHCS B HEM B BUJIE Mapa KUIKOCTH
MMOHU3UTH TEMIIEPATYPY XOJIOIHOTO BO3/1yXa JI0 YPOBHS KOHACHCAIIMU HAXOAAIIEICS B HEM B BUJIE Mapa *KUJAKOCTH
MMOHU3UTH TEMIIEPATYPy TOPSUEro ra3a 10 YPOBHS KOHJIEHCAIMH HAXOAIICHUCS B HEM B BHJIE T1apa KUIKOCTH

HacocHas cranmust Broporo noabeMa npeaHazHaueHa Jjis:
CO3/1aHMsl IOTIOTHUTENLHOTO HAIIOpa

CO3/]aHMsI OCHOBHOTO Haropa

CO37]aHMs MOJI0pa BOJIbI B CETh

CO3/IaHus Hamopa nepex ab0HSHTOM

Hacocnas ctaHIust TpeTbero moabeMa npeHa3HaueHa Juis:
HoAbeMa BOJBI B CETh

MOJTbeMa BOJBI B PACIIMPHUTEIBHBIN OaK

MOJTbeéMa BOBI B OaK-HAKOITUTENb BOIOHAIOPHO OanHu
CO3/IaHMs JaBJICHUS BOJbI B CETH

[Ipn oTpUIaTENBHBIX TEMITEpaTypax BO3Iyxa HEOOXOIMMO HCTIOB30BATh:
AKTUBHBIU OCYILUTEID

J€COPOLMOHHBIN OCYIIUTENb

aJICOPOLIMOHHBIHN pereHepaTop

aIcOpOIIOHHBIN OCYIINTENb

[TpumeHeHre 00OPOTHBIX CHUCTEM:

MO3BOJISIET CHU3UTD 3arpsi3HEHNE BOJIBI B BOJOEMAX

MO3BOJISIET CHU3UTDH KOJMYECTBO COPOCOB 3arpsi3HEHHOM BOABI B BOJOEMBI
MO3BOJISICT IOBBICHTBH KaYECTBO BOJBI B BOJOEMaX

HET MPaBUIBHBIX OTBETOB

Boznyx npu ancopOLHOHHOM OCyIIKe:




OXJIAXIacTCsa

HC OXJIAXKIACTCA
HHTCHCHUBHO OXJIAXXKJaCTCA
HE UCMIOJIB3YCTCA

JUi1s BocCTaHOBIICHHS aACOPOCHTA Ha IIPAKTHKE MCIIONB3YIOTCS [Ba Cocoba:
He3aBHCHMasl ¥ 3aBHCHMasl pereHeparus

XOJIOJJHASL U ropsiuasi pereHeparus

HEPBUYHAS U BTOPHYHAS pereHepalust

XOJIOHAs U ropsdas o0padoTka

IIpu ropsueii perenepanyu A OCYIIKU aIcOpOeHTa NCTIOIb3YeTCs:
TETUIBIA BO3IYX

OYMIIIEHHBIN BO3AYX

ropsiYuil MHEPTHBIN ra3

TOPSIYUM BO3IYX

Kakoii xapakTep nMeeT Ce30HHbIH TpadyK TEIIOBON HATPY3KH IPEAIPHATHS?
PaBHOMEPHBIN

MEPUOUYECKUIN

JIMHENHBIN

HEpaBHOMEPHBII

Yucio Peitnonnaca sBiasercs:
pa3MepHOi BeIMYMHOU
OTHOCHUTEJIbHON BEJIUUYMHON
0e3pa3sMepHOi BETMIUHOM
KOHCTaHTOM

AncOpOLMOHHBIC OCYIIUTENH C TOPSUCH pereHeparuei:
HUMEIOT CAMOCTOSTENBHYIO CHCTEMY IIPOYBKH aJICOPOCHTa
UMEIOT IPUHYIUTENBHYIO CHCTEMY IPOAYBKHU afcopOeHTa
HUMEIOT KOMILICKCHYIO CHCTEMY MPOIYBKH aJcopOeHTa
MMEIOT BHEITHIOKO CHCTEMY ITPOJIYBKH aJcopOeHTa

B ocymuTensax ¢ Xoa0JHOU pereHepanuei UCIoNb3yeTcs:
aJIIOMOTeNb UM aKTUBUPOBAHHBIH YToJb

AJIFOMOTeJIb WM aKTUBUPOBAHHAs cepa

aJIFOMOTeJIb WIN aKTUBUPOBaHHAs IIIMHA

STUJIEHININKOIb WIIM aKTUBUPOBAaHHAS ITIMHA

B «ropsuux» ocymuTensx MpUMEHsIOT:

CHIJTHKATHI, aficopOep MITH ABYOKHCh KPEMHUS

CHJIMKATBI, CUIIMKAresb WIA aKTUBUPOBAaHHBIN YIOJlb
11€JI0YHbIE KOMIIOHEHTBI, CUJIMKArelb UM JBYOKUCH KPEMHHUS
CUJIMKATBl, CUIIMKArelb WIH ABYOKUCh KPEMHUS

Bo3spacranue temmepatyps! ¢ 35 1o 45 °C, IpUBOJHT K YBEIIMUCHHUIO BIIATH B CXKATOM BO3JyXE Ha:
70%
73%
60%
50%

I'panuneil nepexosia U3 OJHOTO PEXKUMa B JPYrOM CUUTAETCSA:
3nauenue Re=2000 - kpuTHUecKoe 3HaUCHHE
3nagyenue Re=2500 - kpurudeckoe 3HaUECHHUE
3nauenne Re=2320 - kpuTHUeCcKOe 3HAUCHUE
3nauenue Re=2400 - kpuTHveckoe 3HaYCHUE

Io mpuHnUITy ycTpoiicTBa 1 pabOTEI KOMIPECCOPHI IEIATCS Ha JIBE TPYIIIIHL:
00BEeMHBIE U CTpyHHBIE

00BEMHBIC U JIOTIATOYHBIE

BUXPEBBIC U JIONIATOYHEIE

Inll

OObeMHBIE KOMIIPECCOPBI MOAPA3ACI/IAIOTCA Ha:
TOPIIHEBLIE U TATOBBIC
TMOpHIHEBLIC U THAPOAUHAMUYCCKUC




Har"HeTaronme u poTalfuOHHBIC
TMOPIIHEBBIC U POTALIUOHHBIC

Cucrema BO31yX0CHA0KEHUSI HU3KOTO JIABICHHUSL:
2-3 atn

2-3 at™

25 at™

20-30 at™m

Cucrema BO3IyXOCHA0KEHUS CPSTHETO JTaBIICHUS:
6-9 at™m
6-8 at™
4-6 aT™M
6-9 atn

CuHcTeMbl BO3yXOCHA0KEHHS BEICOKOTO JaBJICHUS:
60-90 at™

2-3 atn

HET MPaBUIBHOTO OTBETa

oT 20 aT™M H BBIIIIE

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OueHka KypcoBOH pabOTEHI BISIETCSl KOMIUIEKCHOH. [Ipn 3TOM yunThIBatoTCA ciemyromye (GakTopsl: aKTyallbHOCTh BHIOpaHHON
TEMBI; JJOTHYHOCTHh METOJIMKH pacueTa; cBoOOTHOE BIafieHIe METOANKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIHHOM
3aMHCKH; CAMOCTOSITENEHOCTH BBIBOJIOB. Bee 3TO CyMMHpYeTCs B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToB 3alIUThl KypCOBOTO MPOEKTA OCYLIECTBISETCS 10 OaTbHON CUCTEME («OTIUYHOY, «XOPOILOY,
«YIOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY ).

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA paboTa COAEPKUT IPaMOTHO U3JI0KEHHYIO pacdeTHYI0 0a3y, XapaKTepu3yeTcst
OTCYTCTBHEM OIIMOOK B pacueTax, JOTHYHBIM U MOCIIEI0BATENbHBIM H3I0KEHHEM MaTepyana B MOSACHUTENbHOM yacTu. [Ipu 3amure
paboThI 00YJAIOIIMICS TOKa3bIBAET NIyOOKHE 3HaHHS BOIIPOCOB TEMbI; CBOOOJHO ONEPHPYET PACUETHBIMH JIaHHBIMU; JIETKO
OTBEYAaeT Ha TIOCTABJIEHHbIE BOIPOCHL.

O1eHKa «XOPOILOY» BEICTABISETCS, KOra paboTa COAEPKUT IPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHBIM M IT0CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM YacTy. [Ipu 3amure
paboTH! 00yJaroImuMiics MOKA3BIBAET 3HAHMUS BOIIPOCOB TEMBI; 03 0COOBIX 3aTPyIHEHHIT 0TBEYAECT Ha TIOCTABJICHHbIE BOIPOCHL.
OreHKa «yJOBIETBOPUTEIBHOY» BEICTABIISAETCS, KOT/Ia paboTa COAEPIKUT PACUETHYIO 0a3y, XapaKTepu3yeTcs HATHIHEM OTJeIbHBIX
om6ok B pacderax. [Ipu 3amure oOydaronuiics MposBIsSeT HEYBEPEHHOCTD, TOKa3bIBAET C1aboe 3HAHUE BOIIPOCOB TEMBI, HE JaeT
MOJHOTO, apryMEHTUPOBAHHOTO OTBETA HA 3a]aHHbIE BOIIPOCHI.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia paboTa He COJIEP)KUT pacdeTHYIo 0a3y, He OTBEUaeT TPeOOBaHMAM,
U3JI0’KCHHBIM B METOJMUYECKUX YKAa3aHUIX, UMECT 3HAUHTeNIbHbIe OIMOKH B pacdeTax. [Ipu 3ammure oOydaronuiics 3aTpyaHsaercs
OTBEYATh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOIYCKACT CYIECTBEHHBIC OLINOKH.
ITpoxoxneHne KOHTPOIFHOTO MEPOIIPUATHS 110 3alIUTEe KypCOBOM PabOTHI CAMTACTCS BHIITOJHEHHBIM YCIICIITHO, €CIIH IIPH €ro
OILICHMBAaHMU TIOJy4eHA OIICHKA HE HIDKE «YJOBIECTBOPUTEIHHOY.

Kpurepnu oneHuBaHuUs OTBETA Ha SK3aMEHE

Or1eHKa «OTIIIMYHOY BBICTABIISETCS, KOTAA 00YJarOIHCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHIECKHE 3HAHNS, BIaIeeT
TEepMHHOJIOTHEH, 1eaeT apryMEeHTHPOBAHHBIE BBIBOIBI M 0000LIEHUS, IPHBOAUT IIPUMEPHI, TOKa3bIBAaCT CBOOOTHOE BIaJCHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BEICTABILAETCS, KOTIa 00yJaIoIINiics IEMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOBI H 0000MICHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIacT HECYIECTBEHHEIC
OIIMOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO WIH IIPU He3HAYUTENBHOM KOPPEKIIUHU IIPENoAaBaTeNeM.

OueHKa «yJIOBIETBOPUTENBHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerIyOOKHe TeOpeTHIeCcKUe 3HaHUs, IPOSBILIET c1abo
copMupOBaHHBIC HABBIKM aHAIN3a ABICHUI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE Je1aTh apIyMEHTHPOBAaHHbIEC BEIBOBI 1
HIPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOYHO CBOOOAHOE BIIaICHHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U TOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO IPH KOPPEKLUH TIPEHOIaBaTEIEM.

OueHKa «HEYIOBIETBOPUTENHHO» BBICTABISICTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB IIPEAMETA,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbBIE BEIBOJbI U IPUBOAUTD IIPUMEPBL, HE BIIAJCET TEPMUHOIOIUEH, IPOSBIIAET OTCYTCTBUE
JIOTUYHOCTH U NOCIE0BATENbHOCTBIO U3II0KEHUS, AENAeT OUIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXe P KOPPEKLIUH
IIPENO1aBaTEesIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAUe SK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIIHU IIPU €10 OLICHUBAaHUU
[OJIy4€HA OLICHKA HE HIKE «YIOBJIETBOPUTEILHOY.

6. YYHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bubanoreka I/IS,Z[aTeIILCTBO, rona, 3J1. aapec




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

J1.1 |Camycs O.P. Bonocnabxenue u Mocksa, bepnun: upexr-Memua, 2014,
BOJIOOTBEICHUE C OCHOBAMHU http://biblioclub.ru/index.php?
THJIIPABIIMKH : yIeOHOE page=book&id=253622
nocobue
JI1.2 |Ilapamonos A.M. TexHomorMUYECKHUE Owmck : U3parensctBo OMI'TY, 2017,
SHEPrOHOCHTEIU URL: http://biblioclub.ru/index.php?
MPEANPHUITHH : yaeOHOE page=book&id=493427
nocobue
JI1.3 |coct. AT Koues. BenTunanus npoMbIlUIEHHBIX Huxnuit Hosropon : HHT'ACY, 2011,
3AHUN ¥ COOPY>KEHHH : http://biblioclub.ru/index.php?
yueOHOe rocobue page=book&id=427461
JI1.4 | CuGararymmuna AM. | BogocHabGxenue. Y. 1. Homkap-Omna : TII'TY, 2016,
Hapyxnsle cetn u http://biblioclub.ru/index.php?
COOpYKEHHUS: ydeOHOe page=book&id=459510
nocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBoO, TO1, 3I11. aapec
JI2.1 | VYxun b.B. ['unpaBnuyeckue MalyHbIL. Mocksa: U1 "OOPYM": UHOPA-M,
Hacocbl, BeHTWISTOPEI, 2011,
KOMITPECCOPBI ¥ THAPOIIPUBO]L::
ydeOHOE TIocobme
JI2.2 | KynunoB A.A. I'mpporazonuaaMuka: yaeOHoe Mocksa: UHOPA-M, 2011,
nocobue
JI2.3 | B.JI. Omra, I".1. TeopeTuueckre OCHOBBI Owmck : UzmatensctBo OMI'TY, 2015,
Yepuos, A.B. PEKyTepanuy TeIIOBBIX http://biblioclub.ru/index.php?
3WHOBBEBA U JIp. MOTePh B MOOMITEHON page=book&id=443146
KOMIIPECCOPHOU YCTaHOBKE C
MPUMEHCHUEM XOJIOAMIBHBIX
IUKJIOB : y4eOHOE Moco0ue
J12.4 |JIamun A.A. [IpoexkTupoBanue u pacyer Mockga : M3gatensCTBO TUTEPATYpPHI MO
KOHCTPYKLMH TEMJIOBBIX CETEH cTpoutenscTBy, 1965, URL:
http://biblioclub.ru/index.php?
page=book&id=235371
JI2.5 | Kanuaunuenko M.IO. KonaumuonnpoBanue Bo3ayxa Craspomnois : CKOVY, 2017,
Y XOJI0IOCHA0KEHHE 3aHnH : http://biblioclub.ru/index.php?
yueOHOe ocoOue page=book&id=483078
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI3.1 |lanosamos A.H. I'unpaBnuyeckuii pacuer Hosotpounk: HO HUTY «MUCuCy,
Ta30BbIX CETEH: METOJMUECKHE 2011, ttps://lms.misis.ru
yKa3aHUs
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTd « AHTEpHET»
91 |LMS Canvas https://Ims.misis.ru/
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
I1.1 |IIO Anrusmupyc Kaspersky Endpoint Security s 6n3neca-Pammpenssiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 |IIO Mathcad 14.0 University Classroom Perpetual
I1.3 | ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |I1O Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 |ITIO Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdme
1.6 | IIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 | ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Bbpaysep Google Chrome
1.9 |IIO Microsoft Teams
I1.10 |IIO WinDjView 2.0.2
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru - KaTauor 3JIeKTPOCTAHINN (aTOMHBIX, THAPABIMYECKHX, TEIJIOBBIX U Jp.)H MOJACTAHIIUI MUpa;
N.2 |window.edu.ru - emuHOE OKHO JJOCTyNa K 00pa30BaTeNbHBIM pecypcaM




7. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHHE

Ayn. | Haznauenue OcHareHnue
113 VYuebHas mabopatopust (xommbroTepHbIH | Kommbrorep B cbope, 13 mT.
KJIAcC) IIpoexrop BenQ MP 776, 1 mt.

Oxpan HacteHHblt PROCOLOR 150x200, 1 .
Kommyrarop D-Link 16 mopr, 1 m.

Ioagec ms mpoekropa, 1 mwir.

Crtoi yueHH4ecKkuH, 3 miT.

Cryn yuenndeckuid, 14 mr.

Kpecno komnsrorepnoe, 12 mr.

CTOJ1 KOMIIBIOTEPHBIN, 12 mIT.

Hocka yuennueckas, 1 mr.

8. METOJJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIUXCA

B mporecce n3ydeHns TUCIUILIMHEI BRICIIAIOT JIBa BUJIA CAMOCTOSTENEHON pabOoTHI: ayJUTOpHAS; BHEAYIUTOPHAS. AyIHTOPHAS
caMoCTOsITeNIbHas paboTa 10 TUCIUIIIHHE BRIOTHACTCS HA YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BreayautopHas camocTosITenbHas paboTa - IaHupyeMasi yueoHasi paboTta oOy4yaromumcst, BBIIOTHAeMas: BO BHEAYIUTOPHOE
BpeMs 10 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOaBaTells, HO 0€3 €ro HelOCPEeCTBEHHOTO YJacTHsI.
CamocTosTenbHas padoTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUIHHEL, PAaCKPHIBAIONIEH N KOHKPETH3NPYIOIIEH ee
coJiepkaHue, OCYIIECTBIIACTCS 00yIaOMUMC HHUIIMATHBHO, C IETBI0 PeaTH3allil COOCTBCHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBIIOJIIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUIMHE MTPENoIaBaTeNlb PEKOMEHAYET HCTOYHUKY IS
paboTHI, XapaKTepu3yeT HanoOoJee palnoHATEHYI0 METOIUKY CAMOCTOSTEIFHOM pabOTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIE
oOydaromuMucs paboTs! U T. II. BUIBI 3a1aHwil U BHEAYJUTOPHOI CaMOCTOSTENBHOMH paboThI, HX COJEPKaHNE U XapaKTep MOTYT
UMETb BapUaTUBHBII U I PepeHIIUPOBAHHBIN XapaKTep, YIUThIBATh HHANBHIYAIbHBIE 0COOEHHOCTH 00Yy4aloIerocs.
CamocrosTensHast paboTa MOKET OCYIIECTBISTHCS HHANBU/YAIBHO WIH IPYIIIAMH CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CIIOKHOCTH. KOHTpOIE pe3yapTaToB
BHEAYAUTOPHON CAMOCTOATENIFHON PabOTHI OCYIIECTBISETCS B IIpeeTax BPEMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIC yueOHbIe
3aHATHS 110 AUCLUILIMHE HA IPAKTUYECKUX , JA0OPAaTOPHBIX 3aHATHSX.




