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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TexHo/IOTHYECKHE I HEPTOHOCUTEIU NPEANPUATHI
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Ipoduis
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®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 7 3ET
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Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
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(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
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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.
pecypcbl

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 VK-2-
31

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-¥1 VK-2
-Vl

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/

I1K-3-31 VK-2-
31

J1.1
JI1.4J12.1
Ol

KM1

P1

2.2

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

IK-3-V1 VK-2
A

J1.1
JI1.4J12.1
€|

KM1

Pl




23

HccnenoBanue
BOJIONIPOBOIHOM ceTH. /J1ab/

[IK-3-B1 YK-2
-B1

J1.1
JI1.4J12.1
€]

KM1

2.4

CocTtaB 000pyI0BaHus,
METOJIMKA OTIPEIeIICHHS
MOTPeOHOCTH B BOJIC HA
TEXHOJIOTHYECKUE U
MIPOTUBOIOKAPHBIE HYXKIBI
OPEANPHUITHSA.
I'uopaBnuyeckue pacyeTsl
TpyOOTIPOBOJIOB. Y paBHEHHE
HEpPa3pPBIBHOCTH MOTOKA
HECKMMAEMOH JKHUIKOCTH.
VYpaBuenue bepnynnu ans
IMOTOKA BSI3KOH HEC)KMMaEMOK
JKAJKOCTH. Y paBHEHUE
Beiic6axa. BogoHnanopHsie
OarmrHu, NX KOHCTPYKIIUU H
MECTO YCTaHOBKH. Apmarypa
cucteM BogocHabxenus. /Cp/

70

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

J1.1
JI1.4J12.1
€|

KM1

P1

Pa3nen 3. Cucremsbl
ra3oHa0KeHus

3.1

CuHcTeMbl Ta30CHA0KESHUSI.
[IpunuunuansHas cxema
TOIUIMBOCHAOXKEHNUS TIPU
HCIIOJIF30BaHHUH IIPHPOIHOTO
rasa, XHJIKOTO U TBEPJIOTO
TOIUIMBA.
TonnuBoucnonb3yromue
arperatbl. CucTeMBbI
pe3epBHOTO
TOIUIMBOCHAOXKeHNUs. Pexxumbl
noTpedIeHus Ta3a.
XapaKTepUCTHKA Fa30BbIX
cereil. Cucrembl
XO0JI0T0CHA0KEHHSI.
XHUMHUYECKHI cOCTaB
aTMoc(epHOro Bo3ayXa.
O6actu IpUMEHEHUS
MPOYKTOB pa3/Ie/ICHAs
Bo31yxa. CucTeMbl
obecrnieyeHus pennpusTUil
MIPOAYKTaMU pa3zeieHus
BO3IlyXa. XapaKTepUCTHKA
notpeduTeneit TEXHHIECKOTO
U TEXHOJIOTUYECKOTO
KHCIIOPOJa, a30Ta, aproHa U
JIp. IPOTYKTOB Pa3ACIICHHUS.
I'paduku u pesxumbl
MOTPEOIICHHSI.
BoznyxopasnenurensHbie
ycraHoBku. Kiaccuduxanus,
TEXHOJIOTUYECKUE CXEMBI,
SHEPTEeTHYECKHE U
KOHOMHYECKHE

nokazarenu. /Jlex/

IIK-3-31 VK-2-
31

JI2.3J13.1
€|

KM1

P1

32

OmnpeneneHne pacueTHBIX
pacxo/oB rasa.
I'mppasnuyeckuil pacuer
ra3oBbIX ceTe. MeToabl
pacdeTra TEXHOJIOTHYECKUX
CXeM
BO3yXOpa3AeIUTENbHbIX
yctanoBok. /I1p/

[IK-3-V1 VK-2
-Vl

2.2
JI2.3J13.1
Ol

KM1

P1

33

HccnenoBanue CUCTEMBI
razocHaOxenus. /J1ad/

IIK-3-B1 YK-2
-Bl

J12.2J13.1
€]

KM1




34

I"a3oBbIit Oananc
NpEANPUITHS. Y CTPOUCTBO
HA3eMHBIX 1 MOI3EMHBIX
ra3onpoBooB. TpyOst
MIpUMEHsIEMbIE B
razonpoBojax. Cxemsl
ra30CHA0XKEeHHUS
MIPOMBIIIEHHBIX
NpEATPUSITHI.
Ucnonb3oBanue
M30BITOYHOTO JaBJICHUS B
CHUCTEMax ra30CHa0XKEHUSI.
Cucremsl obecriedeHus
WCKYCCTBEHHBIMH TOPIOUUMH
razamu. Kparkas
XapaKTPUCTHKA
MoTpeOUTENeH TEXHIIECKOTO
Y TEXHOJIOTUYECKOTO
KHCJIOPO/a, a30Ta, aproHa u
JIPYTUX NPOJYKTOB
paznenenus. OnpeneneHue
HOTPEOHOCTH MPENNPHUITUS B
KHCIIOPOJIE, a30Te, aproHe.
TuroBeie KomMmoHOBKH BPY.
DKOHOMUYECKHE U
SHEPreTUYecKre MmoKa3zaTean
CUCTEM
BO3yXOpa3AeIUTEINbHBIX
cranuuit. /Cp/

75

[K-3-31 IIK-3- J12.2J13.1 KM1 P1
V1IIK-3-Bl €|

VK-2-31 VK-2-
V1 VK-2-Bl

5. ®OHJ OIIEHOYHBIX MATEPUAJIOB

5.1. KontpoJibHbie MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KontponrsHoe
WHINKATOPBI Bomnpocs! a1 noaAroToBKU
KM MEpOTIPUATHE N
KOMIIETEeHIUH
KM1 DK3ameH [MK-3-31;YK-2-31 Bormpocs! k 3k3ameny

. XapaKkTepUCTUKa SHEPrOHOCHTENEH IPOMBIILIEHHOTO IPeIIPHITUSL
. Kitaccnukanus nCTOYHUKOB SHEPrOCHA0KCHUS

. CoctaB 000pyI0BaHMs HCTOYHUKOB SHEPTOCHAOKEHHS

. Pacuer moTpebHOCTEH NpennpusITHs B SHEPTOHOCUTEISX

. Pacxon cxxatoro Bo3myxa norpeGuTeNsIMH, TpaUKH pacxona

. PacueT Bo31yx0onpoBoJ0B

. Be16op THma 1 K0IM9IecTBa KOMIPECCOPOB KOMIIPECCOPHOH CTaHIINU
. Pacuer TexHOIOrHYECKHX CX€M KOMIIPECCOOPHOM CTaHIIMU

. Yder BBIpaOOTKH CKaTOTO BO3IyXa M HOPMHUPOBaHHE pacxoja
IEKTPO3HEPTUU HA €0 IIPOU3BOJICTBO

10. Cucremsl Bo3nyxocHabxeHus. Knaccudukarms norpedurenei
C)KaTOro BO3/yXa

11. Knmaccn¢ukanus, Ha3HaYCHHE, THITEI KOMIIPECCOPOB

12. TepmoiuHaMUKa KOMIIPECCOPHOTO Mpoliecca

13. Onpenenenue pacdeTHON Harpy3Ku JUis IPOEKTHPOBAHUS
KOMITPECCOPHOM CTaHIUH

14. TunoBble KOMITIOHOBOYHBIE PEIICHUSI KOMIIPECCOPHBIX CTAHIIMMN.
15. Cucrembl TeXHUYECKOTO BojocHaOkeHus. Kimaccudukanus cucrem
BOJIOCHA0KEHHUS

16. TynukoBas 1 KOJIblLIeBask CXEMbI HAPYKHOT'O BOJOIIPOBOA

17. Onpenenenne pacxona U Harmopa B BOJOMPOBOJHON CETH
HOpennpuUsITUs

18. Bb100p HACOCOB 11 BOJOTIPOBOTHOM CETH

19. CocraB 000pynoBaHHs, METOANKA OIPEIETICHUS TOTPEOHOCTH B
BOJIC HA TEXHOJIOTHYECKUE U TPOTUBOTOKAPHBIE HYXKIbI
HOpefnpUsITUS

20. I'mupaBnmdeckre pacyeTs! TPyOOIpOBOIOB

21. YpaBHeHue HEPA3pbIBHOCTHU IOTOKA HEC)KUMAEMOM KHUIKOCTH.

O 002N Nk~ W —




VYpaBHenue bepHyiy i1 IOTOKA BA3KOM HEC)KUMAEMO
KUJIKOCTH

22. YpasHenue Beiicbaxa

23. BogoHanopHbIe OaIIHU, UX KOHCTPYKIUH U MECTO YCTAaHOBKU
24. Apmatypa cUCTeM BOJOCHAOXKEHUS

25. Cucremsl razocHabxeHus. [IpuHIMNManbpHas cxema
TOIITMBOCHA0KEHHS TIPH UCIIOIF30BaHIUH TIPHPOIHOTO Ta3a,
JKHJKOTO U TBEPIOTO TOILIHBA.

26. TomIMBOKCIIONB3YIOLINE arperaThbl

27. CucTeMbl pe3epBHOTO TOTTMBOCHA0KEHUS

28. PexxumMel noTpediaeHus ra3a

29. XapaKTepuCTHKa ra30BbIX CEeTEeH

30. CucreMbl X0JI010CHA0KEHHS

31. Xumudeckuii coctaB aTMocdepHoro Boszmyxa. Oomactu
TMPUMEHEHUsS IPOTYKTOB pa3/ie/ICHUs BO3AyXa

32. Cucrembl obecrieueHust NPEANPUATAN TPOAYKTAMH pa3IeICHUs
BO3/yXa

33. XapakTepucThka moTpeduTenei TEXHMIECKOTO M TEXHOJIOTHYECKOTO
KUCIIOPOJa, a30Ta, aproHa U Jp. MPOAYKTOB

pasneneHus

34. I'pad¥Ke ¥ peKUMBI TOTPEOIICHNUS MTPOIYKTOB Pa3ACIeHAs BO3IyXa
35. Bo3nyxopa3aenutenbHsle ycTaHoBKU. Knaccudukanus,
TEXHOJIOTUYECKUE CXEMBI, SJHEP-TETHUECKUE U IKOHOMHUECKHUE
TIOKa3aTeln

36. OnpeneneHne pacueTHBIX pacXxo/0B rasa

37. I'uapaBnudecKuil pacuer ra3oBbIX ceTei

38. MeTogp! pacyeTa TEXHOJIIOTHYECKUX CXEM BO3IYXOPa3eIUTENbHbIX
YCTaHOBOK

39. T'a30BBIit OaaHC NPEAIPUATHS

40. YcTpoicTBO Ha3eMHBIX U OA3EMHBIX ra30MpoBOA0B

41. TpyObI npUMeHsIEMBIE B Ta30IPOBOIAX

42. CxeMsl ra30CHA0KEHUS TPOMBIIUICHHBIX IPEIIPUSITHI

43. Ucnonp3oBanue U30bITOYHOIO JABIECHHUS B CUCTEMAX
ra30CHa0KCHUS

44. Cuctemsl 00ecTieueHNs] HCKYyCCTBEHHBIMH TOPIOYHMHE Ta3aMH
45. Kparkas XxapaKTpHUCTHKa IIOTPEOUTENICH TEXHNIECKOTO U
TEXHOJIOTUYECKOTO KUCIOPO/a, a30Ta, aproHa U ApYyTrux
MPOYKTOB pa3/IelICHAs

46. Onpenenenue NOTPEOHOCTH MPEANPHATHS B KHCIOPOJIE, a30Te,
aprose

47. Tunossle koMnoHOBKH BPY

48. DKOHOMHUYECKHE U SHEPTeTHYECKUE MMOKa3aTeIH CUCTEM
BO3/lyXOpa3AeIUTENbHBIX CTAHIHI

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTsl

Haspamue [IpoBepsiembie
HHIAKATOPBI
paboTsl A PHl
KOMIIETEHIIAHN

CopnepxaHue pabOTHI

Pl

Kypcosas padota IK-3-V 1;I1K-3-
B1;YK-2-Y1;VK-2-
B1

Tembl KypcoBol pabOTHI:

Pacuer xomnb1eBoii ceTn

IIpoexTupoBaHue CHCTEMBI BOAOCHAOKEHHUS IPOMBIIIIICHHOTO
NPEANPUITHS

TemnoBoit pacyer TEmI000MEHHUKA

Tekymuii KOHTPOJIb 3a BEIIOJHEHHEM KypCOBOH pabOTHI
OCYILECTBIISIETCS MPEToAaBaTeNieM MyTeM NPOBEPKHU pa3zesioB B
COOTBETCTBUU C IUIAHOM BBIIIOJIHEHHUS.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

OK3aMCHAIMOHHBIHN OHMJIET IO JUCHHUIUIMHE BKIIOYACT B ce0s IBa TEOPETHUESCKUX BOMPOCH! 10 TEMaM, U3JI0KEHHBIM B 4 pasziere
nannaoit PI1/I. busers xpaHstcs Ha kadenpe U YTBEPIKICHBI €€ 3aBEAYIOIIIM.

HpI/IMepLI BOIIPOCOB U 3aJJaHU KOMIIBIOTCPHOI'O TECTUPOBAHUSA

OHepreTUuecKoe X03s4MUCTBO IPOMBIIUIEHHOIO IPEAIPUATHUS 3TO:
COBOKYITHOCTB TEIUIOBBIX YCTaHOBOK M BCIIOMOTraTEIbHBIX YCTPOKUCTB
COBOKYITHOCTb 3HEPI€THYECKUX YCTAHOBOK M M3MEPHUTEIbHBIX TPUOOPOB
KOMIIJIEKC S9HEPTroOIOK — KOTENbHAsl yCTAaHOBKA
COBOKYITHOCTb SHEPIeTUUECKUX YCTAHOBOK U BCIIOMOIaTENbHBIX YCTPOIICTB




K ocHOBHBIM BHam HpOMLIHIHeHHOﬁ OHEPIrur OTHOCATCA:

TCIUIOBAasA U XUMHYCCKasA SHCPIUA TOIUIMBA, IOTCHIIMAJIbHAA SHCPIUA I1apa U ropﬂ'{eﬁ BOJbI, MCXaHUYCCKasA SHCPTUA U
QJICKTPOSHEPIUs

TCIJIOBAd U XUMHUYCCKad DOHEPIruA TOIUIMBA, TCIJIOBAsA dHEPTUA apa u ropﬂqeﬁ BOJBI, KHHETUYECKASA DHEPTUA ABUKCHUSA
TCIINIOHOCUTCIIA

TCIUIOBAsA U XUMHUCCKasA SHCPTUA TOIJIMBA, TCIIJIOBAs DOHEPI'UA Iapa u rop}meﬁ BOJIbl, MCXaHUYCCKas1 SHCPIUs U JICKTPOSIHEPI U
TCIJIOBAA U XUMHUYCCKasd DOHEPIUA TOIUIMBA, DHEPIHUA CKATBIX Ta30B

OCHOBHBIMU 33J]a4aMU SHEPIeTHUECKOTO XO3SMCTBA ABISIOTCA:

neproaAnIecKoe odecredeHne IPEeIPHATHS BCEMU BUIAMH SHEPTUH YCTAaHOBJICHHBIX ITapaMeTPOB ITPH MUHAMAIIBHBIX 3aTpaTax
HaJIeKHOE U OecriepeboitHoe oOecnedeHIe MPEANPHUATHS BCEMU BUAAMH YHEPTUH YCTAHOBIEHHBIX TApaMeTPOB MPU MUHUMAIBHBIX
noTepax

HaJiexXHOe U Oecriepe0oiiHoe obecrieueHne IPEANpPUATHS SIEKTPOSHEPTHEH IIPY MUHUMANIBHBIX 3aTpaTax Ha TPAHCIIOPT

HaJeKHOE U Oecriepe0oitHOe oOecnedeHNe PEeAIPHATHS BCeMH BUIAMH YHEPTHH YCTAHOBJICHHBIX ITapaMeTpOB ITPH MIHIMAIBHBIX
3arparax

ITpon3BOACTBO SHEPTHH, KaK IIPABUIIO, JOJDKHO OCYIIECTBIATHCS:
B MOMEHT JIOCTAaBKHU ITOTPEOUTEITIO

B MOMEHT MOTPeOIeHUs

B MOMEHT paclpe/ieNiecHHs 110 aDOHEHTaM

HET TPaBUIIGHBIX OTBETOB

OHeprust JOJDKHA TOCTABILTHCS HA paboyne MecTa:
OecriepeO0itHO 1 B HEOOXOJUMOM KOJTMUYECTBE
OecriepeOoitHO 1 B PEriaMeHTHPOBAHHOM KOJIMYECTBE
OecriepeO0itHO U MEPUOTUUECKH

B COOTBETCTBHH C HOPMaMH OTITyCKa

OHeprus noTpedisercs:

HEpPaBHOMEPHO B TEUCHHUE 3aJaHHOTO IepHoia
HEepaBHOMEPHO B TEUCHUE KBapTaja
HEpPaBHOMEPHO B TEUCHUE CYTOK M ToJa
HEPaBHOMEPHO B TEUCHUE OTOMUTEIEHOTO Ce30Ha

HepaBHOMEpHOCTH TOTPEOIICHSI SHEPTHH BhI3BAHA:
MPUPOIHBIMH YCIOBHSIMH U OpTraHU3aluel IPOU3BOICTBA
JKOJIOTUYECKOI 00CTaHOBKOM M OpraHH3aIiell MIPOM3BOACTBA
Tomnorpagueid MECTHOCTH

MPUPOIHBIMH YCIOBHSIMH U OOJIBIIAMH MTOTEPSIMH

MOIIHOCTB YCTAaHOBOK IO MPOU3BOJICTBY SHEPTUH:
JIOJDKHA 00eCTIeYNBaTh 3aJaHHbIH YPOBEHb MOTPEOICHIS;
JOJDKHA 00ecednBaTh MUHUMYM TIOTEPb;

JOJKHA 00ecrednBaTh MaKCUMYM MOTpebeHus; +
JIOJDKHA 00eCIIeYMBaTh MAKCHMYM TTapadMeTpoB.

ITo xapakTepy HCIIOJIb30BaHUS SHEPTHSI OBIBAET:

TEXHOJIOTUYECKOH, MOTEHIIMAILHOM, OTOMUTEIHHON, OCBETUTEIHHON U CAHUTAPHO-BEHTHIIALIMOHHOM
TEXHOJIOTUYECKON, IBUTATENFHON (CHIIOBOI), OTOMTUTENHHOH, HU3KOTIO TEHIINATEHOM

KMHETHYECKOH, TEMJIOBON, OCBETUTENBHON U CAHUTAPHO-BEHTHIIALIMOHHON

TEXHOJIOTUYECKOH, IBUTaTEIIbHOM (CHIIOBO#), OTOIUTENBHON, OCBETUTEIILHON M CAaHUTAPHO-BEHTHIIIIIUOHHON

B kauecTBe nBUTATENHFHON CHIIBI TEXHOJIOTUYECKOTO U TIOABEMHO-TPAHCIIOPTHOTO 00OPYAOBaHHS UCTIONB3YIOTCS TIIaBHEIM 00pa3oM:
CXKaTbIi BO3AYX

3JIEKTPOIHEPTUS

HU3KOYaCTOTHBIE UMITYJIbCHI

SHTpPOMNUs

C1aboTOYHBIE CPEICTBA CBS3M:

TypOHHBI, pajio, JUCIETIEPCKAst CBSI3b
9NIEKTPOJBUTATEIH, TUCTIETYEPCKAs CBSI3b
TeneoHbl, pasio, HHTEPHET

TenedoHbI, Pagnuo, IUCTIETUYSPCKAs CBS3b

HawnbGonee XapakKTepHas 4€pTa OOJIBIIIMHCTBA IIPOU3BOJACTBCHHBIX ITPOLECCOB:
CAUHCTBO U B3aUMO3aMCHACMOCTDb TEXHOJIOTHHU U SHCPICTUKU

CIUHCTBO U B3aI/IMOO6yCHOBHeHHOCTB TEXHOJIOTUU U DHEPTCTUKN

€AUHCTBO 9KOHOMHUKH U DHEPICTUKU




CIUHCTBO U B3aI/IMOO6yCJ'IOBJ'IeHHOCTI> TEXHOJIOTUU U DHEPTECTUKN

OHeproodecreueHne OOIBITNHCTBA MPOMBIIUICHHBIX TPEIIPHATHIA:
IOCTPOEHO Ha LEHTPAIU30BAHHON cUCTEME

IOCTPOEHO Ha KOMILIEKCHOH CUCTEME

IIOCTPOEHO Ha JETEPMUHUPOBAHHON CUCTEME

MOCTPOEHO Ha TEXHOJIOTHYECKOHN cXeMe

Hanbonee sxoHOMIUYHON (OpMOIi SHEProCHA0KEHUSI KPYITHBIX IIPOMBIIIIICHHBIX IPEANPHATHH SIBIISCTCS:
BKJIFOUEHHE 3aBOJICKOM KOTEIbHOI B SHEPTOTEXHUUECKYIO CUCTEMY

BKJIFOUeHHe 3aBojickoit TOLI B TemmoByro cxemy

BKJIIOUeHHe 3aBoJickoil TOL B ropoackyto cucteMy

BKJIIOYeHHe 3aBoAcKoi TOL] B SHEProTEXHUUECKYIO CHCTEMY

OHepreTudeckoe X03s8iCTBO NPeIIPUATUS TOPA3IEIAIOT Ha JIBE YaCTH:
0011e3aBOICKYIO U MECTHYIO

00IIE3aBOCKYIO U C TUTAHUEM OT TOPOJCKOI CeTH

00I11e3aBOACKYIO U IIEXOBYIO

LUAPKYJALMOHHYIO U 3aMKHYTYIO

O01m1e3aBOCKYIO YacTh SHEPTOX03sicTBa 00Pa3yIoT:

reHepupyrolre, Mpeodpa3oBaTebHbIe YCTAHOBKH ¥ TOPOICKHE CETH
TeHEPHPYIOLIUE, TEITIOOOMEHHbIC U YTHIN3aLMOHHBIC YCTAHOBKU

HCT MMPAaBUJIbHBIX OTBCTOB

reHepupyrolye, peodpa3oBaTebHbIe YCTAHOBKH U 00Ie3aBOACKHE CETH

K 1iexoBoit yacTH SHEProxo3sicTBa OTHOCATCA:

MepBUYHBIE SHEPTONPHUEMHIKH | IIEXOBBIE TpaHC(hopMaTops!

HEepPBUYHBIE YHEPTOMPUEMHIKH, LIEXOBbIE IPe00pa3oBaTeIbHbIC YCTAHOBKH U BHYTPHIIEXOBBIE pacIIpeAeIuTeIbHbIE CeTH
HEPBUYHBIE AEKTPONPUEMHUKH, LIEXOBBIE IIPE0Opa30BaTEIbHBIC YCTAHOBKU U KOJIBLICBBIE CETH

BTOPHYHBIE SHEPTONPHUEMHIKH, TeHEPaTOPHBIC M IPeoOpa3oBaTeNbHbIC YCTAHOBKA M BHYTPHIIEXOBBIE PacIpeIeUTEIbHBIE CETH

Ilon 3HEProHOCUTENAMHU TIOHUMAIOT:

MaTepHaNIbHOE TEJIO MM MAaTEPUAIbHYIO Cpeay, 00JIalafolIylo ONPEe/IeNICHHBIM MTOTCHIMAIOM U NEPEAAIOIIYI0 3HEPTUIO OT OHOTO
MaTEepUAIBHOIO TeIa K APYTUM

KHJIKOCTH, 00JIaIaIOIIYI0 ONIPEETIeHHBIM ITOTEHIIMAIOM U MePEeJAOIIyI0 SHEPTHIO OT OJJHOTO MaTEepPHUAIbHOTO Tela K APYTUM
MaTepHalIbHOE TEJIO MM MAaTEPUaIbHYIO Cpeay, 00JIa/lafolLyI0 OTPEASICHHBIM TOTCHIIMAJIOM U IIEPEIAIOLLYI0 SHEPTHIO OT OJJHOU
CUCTEMBI K ApYroi

MaTepragbHOE TeJI0 WIH MaTepHaIbHYIO CPEy, 00JIaJaroNIyi0 ONPEIeIeHHBIM ITIOTCHIIMAIOM U aKKyMYIHPYIOLIYIO TEIUIOBYIO
SHEPIUIO

I'maBHOI1 3a1aueil SHEpProHOCUTENEl Ha MPEINPUITHH SBISETCS:
nepeqaya TEIIOBOM SHEPIUU OT UCTOYHHUKA K ITIOTPEOUTEII0
o0ecrieyeHue yCIOBHil IOroBopa ¢ aDOHEHTOM

o0ecrieyeHHe YCIOBHH TEXHOJIOTHYECKOTO TIpoIiecca
obecrieyeHNe YCIOBUH OTCYTCTBUS yTEUEK

I[Tpu BEIOOPE SHEPrOHOCHUTENEH U UX XapaKTEPHCTHK PYKOBOACTBYIOTCS YCIIOBHUEM:
MaKCHMAaJIbHOM TETUTOEMKOCTH B paMKaX 3aaHHBIX ITapaMeTPOB

MaKCUMaIbHOH 3()(hEeKTUBHOCTH B PaMKax 3a/laHHBIX apaMeTPOB

MaKCHMaJIbHOWH HETOKCHYHOCTH B PAMKaX 3a/IlaHHBIX [TapaMeTpoB

MaKCHMaJIbHOM JICIICBU3HBI B paMKaX 3a/laHHBIX [TapaMeTpPOB

[TapameTpbl SHEPrOHOCHUTEIIS ONIPECIISIOTCSL:
XapaKTEPUCTUKAMH TI€PeIaloIero 000py 0BaHuUs
XapaKTepUCTHKaMHU TEITIOBOTO 000PYI0BaHHS
XapaKTepUCTUKAMU NMOTPEOIISIONIETO 000pyIOBaHUSL
XapaKTepUCTUKaMH aOOHEHTa

[TosTOMY OKOHUYATENBHBII BEIOOP SHEPTOHOCHUTEIS IPOU3BOAUTCS:
B X0/I TEXHUKO-DKOHOMHUYECKUX PACUETOB

3aKa34HKOM

norpeduTeneMm

B XOJI€ MPOCKTHBIX pacy€TOB

I'padmkm Harpy30K IPEIIPHATHS 3aBUCST OT:
THUIIAa ¥ HA3HAYEHHS SHEPTOHOCUTES, a TAKOKe OT PEeKUMa PabOTHI MOJAoIIel ceTh
THUTA ¥ Ha3HAYEHHs SHEPTOHOCUTENS, a TaKKe OT PEeKUMA PAOOThI MPEANPUITUSL




TEMJI0EeMKOCTH HEPTOHOCUTENS, a TAKXKE OT PEKUMa pabOThI IPEIIPUSITUSL
IUIOTHOCTH U JIaBJICHUSI BHEPTOHOCUTEIS, & TAKXKE OT PEKUMA PabOThI IPENPUSITH

Ce30HHBIIT rpaduk TEIIOBOH HATPY3KHU MPEAIPUSTHS HMEET:
PaBHOMEPHBIN XapakTep

NEPUOANYECKUI XapaKTep

JIUHEHHBIN XapaKTep

HEpaBHOMEPHBII XapaKTep

ITpon3BOANTENEHOCTH KOMITPECCOPHOTO 000PYTOBAHUS 3aBUCHT OT:

CE30HHOTO U3MEHEHUS INIOTHOCTH aTMOC(EPHOTO BO3/yXa U JaBICHUS HATHETAHUS
BJIa)KHOCTH aTMOC(EPHOT0 BO3/yXa U JaBICHUs HarHETaHUS

YHCTOTHI aTMOC(EPHOTO BO3/IyXa M JIaBJICHHS HAarHETaHUs

CE30HHOTO M3MEHEHHS INIOTHOCTH aTMOC(EPHOTO BO3IyXa 1 ABJICHHUS B BHITYCKHON JIMHUT

HeratuBHBIM (haKTOPOM, BIHSIOIIUM Ha PabOTy KOMIIPECCOPHOTO 000PYIOBAHYSL, SIBISICTCS:
HEPUTMHYHAs pab0Ta IEKTPOIBUTATEINS

HEPUTMHIYHOE MOTPEOICHIE CKATOTO BO3IyXa

HepaBHOMEpHas M01a4ya C)KaToro BO3IyXa

HEepaBHOMEPHOE MOTPEOIICHUE dICKTPOIHEPTHH

Ckatblil BO3yX He oOnajaer:

COOCTBEHHOH KaJIOPUHHOCTBIO, XapaKTEPU3YIOLIEH SHTAIBIIHIO

COOCTBEHHOH! KaJIOPUHHOCTEIO, XapaKTePU3YIOIIEH SHTPOIHIO U YTEUKI

COOCTBEHHOMN KaJIOPUHHOCTEIO, XapaKTEePU3YIONIeH THHAMIKY HaTHETAHU

COOCTBEHHOM KalTOPUHHOCTBIO, XapaKTepu3yIoliei 00beMbl HCIIOIB30BaHUs TIapa U TeTI0()UKaLIH

Cxatblil BO3yX He o0agaer:

TEIUIOTBOPHOH CITIOCOOHOCTHIO, SIBISAIOLIECHCS OCHOBHOM XapaKTepUCTUKOM BCeX BUAOB TOILUIMBA
Pa3pEeKEHHOCTHIO HAa BXOJI€ B KOMIIPECCOP

TOKCHYHOCTBIO

TEIJIOBLIM MOTEHIIMAIOM

CaThIil BO3AYX HE UCIIONB3YETCS:

B TEPMHUECKHUX PEAKIIUAX KaK KUCIOPO. M TBEPJ0€ TOTUIHBO

B KaTATUTHYECKUX PCAKIHUAX KAK KHCIOPO] X TBEPOE TOIUIUBO
B XUMHUYECKHX PEAKIMAX KaK KHCIOPO] U TBEPIOE TOIUIUBO

B PEAKIUSIX OKUCIICHHSI KaK KUCIOPO.I ¥ TBEPJI0€ TOTUIABO

B cuny cBoeit MHOTOKOMITIOHEHTHOCTH CKaThIid BO3/IyX HE MOXKET OBITh UCIIOJIb30BaH:
JUIst 00pa3oBaHus 3allIUTHON Cpenbl B TypOoarperare

JUIs 00pa30BaHMS OXJIAXKIAIONIEH CPEIbl B TETUIOOOMEHHHUKE

Juts 00pa30BaHMsl 3aLIUTHOMN Cpebl KaK Tehid

Juist 06pa30BaHUs 3aLIUTHOMN Cpedbl Kak a30T U aproH

Cxartslit BO34yX 00/1a1aeT BO3MOKHOCTBIO:

npeoOpa3oBaHUs MOTEHIUAIBHON SHEPTUU CTPYH SHEPTOHOCHUTENS B MEXAHUUECKYIO SHEPTHIO
npeoOpa3oBaHUsI SHTAIBIHU CTPYH SHEPTOHOCHUTEISI B MEXaHUUECKYIO SHEPIUI0
peoOpa30BaHMsl KHHETHIECKOH SHEPTHHU CTPYH SHEPTOHOCHUTEIS B MEXaHHUECKYIO SHEPTHIO
npeoOpa30BaHUs KHHETUYECKOH SHEPIUU CTPYH SHEPTOHOCHUTEIIS B JaBICHHE

OCHOBHOM XapaKTEpUCTHKON SHEPropecypca sSBISETCS:

CTIIOCOOHOCTH BBINOTHEHHS PaOOTHI eANHHIICH 00beMa IIPH pabodnX ImapaMeTpax
CrocOOHOCTH BBIMOJHEHUS pabOThI eIMHMILIEH Macchl IPH pabouux mapamerpax
€ro JIeIIeBU3HA

CIIOCOOHOCTH K CXKATHIO H PACHINPEHUIO

[InotHOCTH pacxoayeMoro Bo3ayxa 3aBUCHUT:
OT JaBJICHUA U OTHOCHUTEIHLHOM BIIQKHOCTH
OT JIaBJICHUA U TEMIIEPATYPHI

OT MJIOTHOCTU U TEMIIEPATYPhI

OT KOHICHTpallu KOMIIOHCHTOB

CHIKeHUe TaBJIeHHs CKaToro Bo3ayxa Ha 0,1 xr/cM2 H03BOJISET COKPATHTh MOTPEOICHUE CKATOT0 BO3AyXa!
npumepHo Ha 4 %

npuMepHo Ha 3 %

npuMepHo Ha 2,4 %

npumepHo Ha 2 %




TouHo moayepKUBaTh 3aJaHHOE JIaBJIeHKE JINOO ero rnepemnas Mo3BOoJIeT:
YCTaHOBKA Auadparmbl

YCTaHOBKA PETYIHPYIOIIUX KJIAIaHOB

YCTaHOBKA COPOCHBIX KJIAIIAaHOB

YCTaHOBKA 3allOPHBIX BEHTWIICH

He no3Bosisier ocyiiecTBIsATh TOYHOE NOAEPKaHNUE TTapaMeTPOB Ha 33JaHHOM YPOBHeE:
HET NPaBUJIbLHBIX OTBETOB

MpaBUJIbHBIE OTBETH 3 U 4

JIpoCCeNUpOBaHKe Ha 3alI0pPHOM apmaType

YCTaHOBKA OTpaHUUYUTEIBHBIX YCTPONCTB

OCHOBHBIMH ITOKA3aTEIISIMU Ka4eCTBA CKATOTO BO3ayXa SIBIIAIOTCA:

JaBJICHUE, BJIA)KHOCTb U YUCTOTA BO3JyXa OT 3aI‘p5[3HeHI/II7I MEXaHUYCCKUMU TPUMECIMU
JaBJICHUEC U YUCTOTA BO3ayXa OT 33.1"pﬂ3HeHPII>i MCXaHUYCCKUMU MMPUMECIMU

BJIQJKHOCTb U YHUCTOTA BO3AYyXa OT 3arp;[3HeHH171 MCXaHUYCCKUMU MTPUMECAMU
JAaBJICHUC, BIIAXKHOCTH MU IINIOTHOCTH

K pe3kum xoneOaHUSAM JaBICHHS B BO3TyXOPACIIPEACTUTEIBHON CETH IPUBOISIT:
cOpOCHI BO3IyXa IIPH OTKIIFOUCHUSIX a0OHEHTa

cOpOCHI BO3IyXa MPH OTKIIOUCHUSIX KOMIIPECCOPOB

cOpOCHI BO3/1yXa IPH OTKIFOYCHUSIX aBTOMATHKU KOHTPOJIS

cOpOCHI BO3IyXa IPH OTKIIFOUCHUSX BBIKITIOYATEICH

IIpu 60JBILION BIaXXHOCTH BO3YyXa BO3MOXKHA!
BBINAJICHUE UHES U3 BO3yXa

abcopOIys BIIaTy U3 BO3IyXa

CcyOnmMManus Bo3yxa

KOHJIEHCAIYsI BIaru U3 BO31yXa

Jlns BomocHaOXKeHNUs IPOMIPEIIPHSATHI UCTIONB3YIOTCS:
MOBEPXHOCTHBIE U MOJ3€MHBIE BOJIBI

MOBEPXHOCTHBIE BOJbI

TPYHTOBBIE BOJIBI

TOJIBKO IIOA3EMHBIE BOJbI

Bnara na BHYTPCHHUX ITOBECPXHOCTAX }Z[eTaJ'[ef/'IZ

CHMXXACT UX HU30JIIIHOHHBIC CBOICTBa U MOYET SIBUTHCS HpH‘IHHOfI OTKa3sa
CHMXXACT UX JOJIOBCYHOCTHb U MOXKCT SABUTHCSA HpH‘lHHOﬁ OTKasa

CHMXACT UX CTOUMOCTDb U MOXKET ABUTBHCA HpH‘{I/IHOﬁ OTKasa

CHMXXACT UX U30JIIIHOHHBIC CBOICTBa U MOYKET BBI3BIBATH IOSBIICHHE HAKUITH

Peunas Boza xapakrepusyercs:

BBICOKOH JKECTKOCTBIO

OTHOCHTEIHLHO HEOOJBIION INIOTHOCTLIO
OTHOCHTEILHO HEOOJIBIION KECTKOCTHIO
OTHOCHTEBHO HEOOIBIION 3arpsI3HEHHOCTHIO

ConeprkaHue BIard B BUJE Tapa B CXKATOM BO3/yXe OLICHUBAETCS:
€r0 BJIarocoAepKaHueM

HICUXPOMETPOM

€r0 OTHOCUTEIBHOH BIAKHOCTBIO

€r0 CTEIEHBIO CYyXOCTH

ITom3eMHBIE BOMBI:

CHIIBHO 3arpsi3HEHBI OaKTepUIMH
0071a1a10T BEICOKHUM COJIEpIKaHHeM coJieit
HEJIOCTYITHBI

CHJIEHO MUHEPATU30BAHbI

HpI/I BLI60pe HUCTOYHHKa BOZ[OCHa6)KeHI/I$[ CJICAYCT YYUThIBATh:
€r0 MOITHOCTH

Ka4u€CTBO BOIbI

Ka4€CTBO BOJIbI U €TI0 MOIITHOCTH

Ka4€CTBO BOABI U €0 JOCTYITHOCTDH

OTHOCHTEIbHAS BIIAXKHOCTD BO3ayXa 3TO:




OTHOIIIEHHE MacChl BOASHOTO Mapa, HaXOAAIIETOCs B TaHHOM 00beMe BO3AyXa, K Macce HaChIIIEHHOTO BOJISTHOTO TIapa B TOM XKe
o0BbeMe BO3IyXa U IIPH TOM JKe TeMIeparype

OTHOIIICHHE MacChl BOJISTHOTO Tapa, HaXOSIIEeToCs B TaHHOM 00beMe BO3/yXa, K Macce BIIard TOTO JKe 00beMa U PH TOH ke
TeMmmeparype

OTHOIIIEHHE MacChl BOJbI, HAXOISIIEHCs B JaHHOM 00beMe BO3/lyXa, K Macce HACHIIIEHHOTO BOSHOTO MMapa B TOM ke 00beMe
BO3/yXa U IIpU TOH K€ TeMIlepaTrype

OTHOCHTENbHAs Oe3pa3MepHas BeTMINHA

OTHOCHTEIBHAS BJIAKHOCTb BBIPAKACTCS:
B JIOJIAX OT 00BEMa

B rpaMMaXx Ha KUJIOTPaMM BIIaru

B MPOIIEHTAX

3TO KOHCTaHTa

CocTosgHue HACBIIIEHHS 3TO:

COCTOSIHME PABHOBECHSI MEX/Ly HCIIAPEHHEM JKMIKOCTH U KOHJICHCALIMEH I1apa 13 BO3/1yXa
COCTOSIHME MaKCHMAJIbHON KOHIICHTPAITHH

COCTOSIHHE PABHOBECHSI MEX]Ly MACCOM )KUAKOCTU M KOHCHCATA BJIard U3 BO3IyXa
COCTOSIHHE TEILIOBOrO OanaHca

B OCHOBY TCPMOIAMHAMHUYCCKOTO crocoba OCYIICHUA BO3ayXa IMOJIOXKECHO SABJICHHUC!:
KOHJACHCAIIUM BJIar'k U3 BO3JyXa IPU €ro CXKaTuu U Harpesa

KOHACHCAIIUM BJIar'kd U3 BO3yXa IIPH €ro C)KaTUU U OCYLHICHUA

KOHACHCAIIUM BJIard U3 BO34yXa IIPH €ro paCllipCHUH

KOHJACHCAIIUM BJIark U3 BO3JyXa IPU €10 CKATHUU U OXJTTAXKICHUN

I1pu cxxatuu BO3ayX:
HE HarpeBaeTcs
Harpesaercs ci1abo
HarpeBaercs
OXJIaXKaeTcs

CucreMbl BOJIOCHA0KEHHUS ITO:

COBOKYITHOCTH COOPY)KEHHUI BOZOIPOBO/IA U MOCIIEIOBATEILHOCTD PACIION0KEHHUSI X HA MECTHOCTH
BOJIOIIPOBOHAS CETh HA MECTHOCTH

COBOKYITHOCTH COOPY)KEHHI BO103a00pa

HOCJIEZIOBATEIBHOCTD PACOJIOKEHHS BOJIONIPOBO/Ia HA MECTHOCTH

OCHOBHBIE CXEMBI CHCTEMEBI BOI[OCHa6)KeHI/ISIZ

MpsAMOTOYHAA CXeMa, IPAMOTOYHAA C IOBTOPHLIM UCIIOJIb30BaAHHUEM BOJBI U O60pOTHa$I
NpAMOTOYHAsA CXEMa, IIPAMOTOYHAsA C IIOBTOPHBIM UCITIOJIb30BAHHUEM BOJAbI U OTKPBITast
HET IPAaBUWJIBHBIX OTBETOB

3aKpbITad CXeMa, MPAMOTOYHAsA C IIOBTOPHBIM UCIIOJb30BAHUEM BOABI U OGOpOTHa}I

TemrmepaTypa, Ipu KOTOPOW HAYMHAETCS 00pa30BaHUe KOHJICHCATA, HA3bIBACTCSI:
TOYKOM KUITEHUS

TOYKOM HACKIIECHUS

TOYKOU POCHI

temneparypoit Jlebas

ITpou3BoAUTETN KOMIIPECCOPOB MPOCSKTUPYIOT MAIIUHBI IS pabOYUX TEMITEpaTyp:
okoJio 50 °C
okoJio 60 °C
okoJio 88 °C
okoJio 80 °C

OTeneHue KamenbHO! BIard IPOUCXOIUT B!

IUKIOHHOM celapaTope, yCTAHOBIEHHOM Ha BBIXOJe KOMIIpeccopa
IUKIIOHHOM BJIArOOTAENHUTEIIE, YCTAHOBJICHHOM Ha BBIXOZE KOMIIpeccopa
(uIBTpe, YCTAaHOBJICHHOM Ha BBIXO0JIE KOMIIpeccopa

LUKIOHHOM celapaTope, yCTAaHOBIEHHOM Ha BXOJ€ KOMIIpeccopa

OCTaTo4HBIN YPOBEHB XJIOpPa B TEXHMUECKOH BOJIC JOJDKEH OBITH:
He MeHee 1,0 MI/1 mpu BpeMeHH KOHTakTa He MeHee 40 MUH
He MeHee 1,0 MI/J1 mpu BpeMeHH KOHTaKTa He 0osiee 30 MUH
He MeHee 1,5 MI/J1 mpu BpeMeHH KOHTakTa He MeHee 30 MHH
He MeHee 1,0 MI/i mpu BpeMeHH KOHTakTa He MeHee 30 MUH




Hacochas cranuus nepsoro nojabsema npeiHa3HayeHa Juist:

MOJIa4X BOJIBI B HETIOCPEACTBEHHO B CHCTEMY BOJIOCHA0KEHHS

0JIa41 BOJIBI B IPY/A-OTCTOWHUK WITH HEMOCPEJACTBEHHO B CHCTEMY BOJIOCHAOKEHHS
IMOIMTKHA BOJOI CHCTEMBI BOAOCHA0KEHUS

MOJIa4u BOJBI B (PUIBTPBI CUCTEMBI BOJOCHAOXKEHUS

ITosiBIEeHNE KOHIEHCATa CBSI3aHO:

€ IIpUcocaMu BO3/lyXa B KOMIIpECCOp

C yTeYKaMH1 BO3/yXa U3 KOMIIPECccopa, pecuBepa, OCYIIUTENS U GHILTPOB
C 3aKJIMHUBaHHEM KOMITpeccopa

C TIOBBIIICHUEM TEMIIEPaTypsI AaTMOC(HEPHOTO BO3AyXa

ﬂﬂﬂ CJIMBa KOHACHCATAa NPUMCHAIOT YCTpOﬁCTBaZ
PYYHBIC, ITOTITIABKOBBIC, CTPEJIOYHBIC U DJICKTPOHHBIC
PYYHBIC, MOTIJIaBKOBBIC, MHANKATOPHBIC U JJICKTPOHHLIC
PY4YHBIC, IIOIIJIABKOBBIC, TaﬁMepHHe H 3JICKTPOHHBIC
PYYHBIC, 1 aBTOMATUYCCKHUC

JlaBneHue raza B Moar0MX MarucTpasix A aAMUHUCTPATUBHBIX 3/1aHUM:
10,005 MIlIa

20,01 MIla

30,105 MIla

2+5,2 MIla

JlaBieHue ra3a B MOJAOIINX MATUCTPAIISIX IS IIPOU3BOJICTBEHHBIX 3/[aHUI, B KOTOPHIX BEIMUMHA TABICHHUS ra3a 00yCIOBICHA
TpeGOBaHUSIMHU MTPOU3BOICTBA:

13,2 MIla

2 1,2 MIla

3 2 MIla

42+4.3 MIla

JlaBieHue ra3a B MOJAOIINX MATUCTPAIISIX [UIS JKUIIBIX 3[aHUIA:
1,2 MIla

5,06 MIla

0,003 MIla

1,2+3,05 MIla

JlaBneHue ra3a B HaI3eMHBIX Ta30IIPOBOAAX Ha OTICIBHO CTOSIINX OMOPAaX, KOJOHHAX, 3CTAKadaX M dTaKepKax:
He Oouree 1,4 (uis mpupoaHoTro Tasza) 2,6 (s CYT) MIla

He Gonee 1,4 (mast mpupoaHoro rasza) 1,6 (ans CYT) MIla

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

He 6onee 0,2 (mist mpupoaHoro ra3a) 0,06 (s CYT) MIla

K 0co6eHHOCTAM aBTOHOMHBIX CHCTEM Ta30CHA0KEHHSI, UCTIOJIb3YIONIHX HU3KHE U CPEIHHUE TaBICHUS, OTHOCHTCS:
WCIOJIb30BaHUE TOPEJIOK C IPUHYIUTENLHOM 1Mojauei Bo3ayxa

HCII0JIb30BaHUE TOPEJIOK C ECTECTBEHHOM ojaueit Bo3ayxa

HCII0JI30BaHKE TOPEJIOK CO CMELIaHHOW Mo/1ayueil Bo3nyxa

KCIOJI30BaHUE TOPEJIOK C IMKIOHHOM 1Mojaueii Bo3ayxa

JlmameTphl ra30MpOBOIOB OMPENEISIOTCS:

THAPABINYECKHM PacueToOM IIPH MAaKCHUMAaIbHOM PacXo/ie KOHAeHcaTa
THIPABIMYECKAM PACUIETOM ITPH MUHUMAIIEHOM Pacxojie raza
a3pOANHAMHUYECKUAM PAcYeTOM IIPH MAKCHMAIBHOM pacXoje rasa
THAPABINYECKHM PacueToOM IPH MaKCHUMAJILHOM pacxoje rasa

T"a30mpoBO/IbI BEICOKOTIO AABIEHUS MOTYT IPOKJIAABIBATHCS:
10 HApYXXHBIM CTEHaM

M0 MOHOJIUTHBIM CT€HAM

10 [IyXUM CTE€HaM

10 OIIOPAaM IEPEKPBITUI

ﬂJ’Iﬂ MCKIECXOBBIX I'a30IIPOBOJOB IIPUHATA CMEIIaHHas CXEMa IMPOKIaAKH:
noa3eMHas

MOoA3C€MHas U Ha oropax

noa3eMHas U HaaA3CMHas

KaHaJIbHas 1 HaJA3€MHast

HanzemHbIe ra3onpoBo/ibl MOTYT IPOKJIAABIBATHCS:




[0 HABECHBIM OMOPaM
M0 METAJUINYECKUM KOJIOHHaM (oIopam)

T0 3CTaKaze

M0 OTAENBHO CTOSIINM KOJIOHHAM (OTIopam)

Cpez[HHe W KPYIIHBIC ITIPOMBIINIJICHHBIC MTPEANIPUATHA TPUCOCAUHAIOTCA K TOPOJACKHUM paclIp€ACIUTCIIbHBIM Ira30IIpoBOJaM:
CPE€AHETO NI BBICOKOTO TaBJICHUA

CpE€AHETO NI HU3KOT'O JaBJICHUS

HET MMpaBUJIbHBIX OTBECTOB

CpCAHCTO U BBICOKOI'O JaBJICHUS

Oo111ee OTKITIOYAIOIIEee YCTPOHCTBO (3a1BUKKA) MPEIHA3HAUSHO IS
OTKJIIOYCHUS MMOAa4M ra3a Mpu paboTax Ha CUCTEME ra30CHAOKEHHUS
OTKITIOYCHUS TTOa4H T'a3a MPU MOHTaXKE CHCTEMBI ra30CHA0KEeHHUS
OTKJIIOYEHUS TTOAAa4YH T'a3a MPU PEMOHTE WM aBapUH CUCTEMBI Fa30CHA0KEHUS
OTKJTIOYCHUS MOAAa4YH ra3a MpH MPOTyBKe CHCTEMbI ra30CHAOKEHHUS

HpO)IyBO‘IHI)Ie ra3onpoBOAbl MPECAHA3ZHAYCHBI I

YAajaeHus FaSOBOS,ElyLHHOﬁ CMECHU U 3aIlOJHCHHSA CUCTEMbBI YMCTHIM I'a30M BO BpEMS IIYCKOB
YAaJICHUs SarpﬂSHeHI/Iﬁ 1 3alIOJTHECHHA CUCTEMbI YAUCTBIM Ira30M BO BpEM:I ITYCKOB
YAaJICHUA KOHJACHCATA 1 3aII0JTHCHUA CUCTEMBI YACTBIM Ia30M BO BPEMS ITYCKOB
3alOJIHCHUS CUCTEMBI YUCTBIM I'a30M BO BpEM IMTPOAYBKU

Jns onpenenieHust kKadecTBa MPOIYBKH Ha MTPOTyBOYHOM I'a30IIPOBO/JIE YCTaHABIIMBAIOT:
ra3oaHaNInu3aTop A 0TOOPa IPOOBI CPEabl

p-h meTp st or6opa mpoObI cpens

IITYLEP C KPAHOM ISl HOAKITIOUEHUS] MaHOMETpa

MITYLEp C KpaHOM JIJIsl 0TOOpa IPOOBI Cpebl

CocraB ra3oBoii cMecu MOXeT ObITh OIPEAEIICH Ha:
00pa3n0BOM MaHOMETpPE

p-h metpe

HEPEHOCHOM U3MEPUTEIILHOM KOMILIEKCE
ra30aHajIn3aTope

KomMyHambHO-OBITOBBIE IPEAPUSATHS CO CPABHUTEIFHO HEOOIBIINM PACX0J0M NPUCOSANHSIIOTCS K:
MarkcTpanbHbIM ra30MpoBOaM HU3KOTO IaBIE€HHS HIH Pe3epByapHbIM MapKaM

TOPOJCKHM Ia30IpOBOJaM HU3KOT'O JaBJICHUs WIK PE3epBYyapHbIM MapKaM

TOPOJCKHMM Ia30IIpOBOJaM HU3KOT'O JaBJICHUs WIK PE3E€PBYapHBIM HapKaM

TOPOJCKUM Ta30MPOBOJaM HU3KOTO JAaBIEHHS UM Pe3epBYapHbIM IMapKaM

MG)KHGXOBI)IG Ta30MpOBOABI HA TPOMBINUICHHBIX TPEATIPUATUAX MOTYT OBITE:
TOJIBKO HaJA3€CMHBIMU

NOA3CMHBIMHU U HAZI3CMHBIMHU

TOJIBKO IMOJA3C€CMHBIMH

KaHaJIbHBIMU 1 HAa OTIOpax

ITpoxnanky ra3onpoBo0B BHYTPH 3AaHHUH M COOPYKEHUH ClIeAyeT MpelyCMaTpUBATh:
OTKPBITOI

3aKpBITOM

CMEIIaHHOMI

HET [IPAaBUJIbHBIX OTBETOB

I"a30npoBO/IbI, POKIIAIBIBAEMBIC BHYTPHU OMEIIEHHUH, JOIKHBI OBITH BBINOJIHEHBI:
U3 CIELHATbHBIX MaTepUaIoB

W3 OITMHKOBAHHBIX TPYO

U3 THOKUX apMUPOBAHHBIX TPYO

U3 CTAJBHBIX TPYO

YcTaHOBKA OTKITIOYAIOIINX YCTPOMCTB HA BBOJIAX Ta30MIPOBOAOB HU3KOTO JABJICHNUS JOJDKHA IPEIyCMaTPHBATHCA:
CHAPYXKH 3IaHUs

BHYTPH 30aHUS

B CITEIIMAJIBHBIX KaHaJIaxX

O IOKOJIIO 3/[aHUs

Ha raszomnpoBonax ¢ ycioBHbeIM mpoxoioM Menee 100 MM ciiefyeT NpuMeHsTh:
PEMOHTHBIE PACCEUKU
IT-06pa3HbIe KOMIIEHCATOPHI




(hnaHIEBBIC KOMIICHCATOPBI
JKECTKUE KOMIICHCATOPBbI

MUHHMAJIBHBIE PACCTOSHUS 110 TOPHU3OHTANIN B CBETY OT HAJ3€MHBIX Ta30TPOBOIOB, MPOJIOKEHHBIX Ha OMOPaX, 0 JKUIIbIX H
0OILIECTBEHHBIX 3IaHUN JOIKHBI OBITh:

HE MeHee 3 M

He menee 0,6 m

HE MEHee 5 M

HE MeHee 2 M

T"'a30mpoBO/IBI TOKHBI HIMETH YKIIOH:
e menee 0,008
He menee 0,003
He menee 0,012
ne menee 0,053

["a3ompoBoabl, TPOKIIaABIBAEMbIE TI0 HAPYKHBIM CTE€HAM 3[aHMI, 3CTaKalaM, OIIOpaM, a TAKXKE CTOSIKM Ha BBIXOJE U3 3eMJTH IPU
HEOOXO0IUMOCTH JOJDKHEI OBITh:

3aIUIIEHbl OT MEXaHUYECKUX TIOBPEXKIEHUHI

3aIIUIIEHBI OT XUMHYECKOW KOPPO3UHU

3aIIMIICHB] OT MUHEPAIbHBIX OTIOXKCHUN

3alIMIIeHBI OT (PIAHLIEBBIX yTEUeK

B HH3IINX TOYKAX Ta30IPOBOJIOB HEOOXOJMMO YCTAHABINBATS:
IPsI3EBUKA

nuadparMel

TpyOku BeHtypu

YCTpOCTBA JUIsl yalieHns] KOHAeHcaTa

Ha rasonpoBoaax 1moji OKOHHBIMH ITPOEMaMHU ¥ OAIKOHAMH 3[aHUI HE CIeIyeT MpeaycMaTprUBaTh:
JIPEHAKHBIC OTBOJIBI Ha Ta30MPOBOIAX

MaHOMETPBI Ha Ta30MPoOBOJIaX

(hnaHueBBIe WM Pe3bOOBBIE COSMHEHHSI HA ra30MPOBOAAX

pacnpeaenuTeIbHbIe TPEOCHKH

HanzemHbIe ra30npoBOABI ClIeLyeT IPOSKTHPOBATE C YIETOM:
KOMITCHCAIIUH MIPOIOJIBHBIX JedopManuii

MEXaHUYECKHUX MOBPEXKICHUH

KOMITCHCAIlU! MTOTEPh aBICHUSL

KOMIIEHCAIlU CE30HHBIX MOTEPh

T"'a30mpoBO/IBI HU3KOTO U CPETHETO AABJICHUS IOTTYCKACTCSI MPOKIIAIBIBATh IO HAPY>KHBIM CTEHAM KIJIBIX U OOIIECTBEHHBIX 3IaHHIA:
He HIDKe V CTEIEHH OTHECTOMKOCTHU

He Hwke IV creneHu oruecToiKkocTu

He Hke VI creneHn oruecTonKoCTH

He HIKe | cTeneHn OrHeCTONKOCTH

FaSOHpOBOZ[BI HU3KOTO JaBJICHUA C YCJIOBHBIM JUHAMCTPOM TPY6 110 50 MM JA0IyCKAcTCs MMPOKIaAbIBATh:
I1O KPpbINIaM XUJIBIX TOMOB

10 CTCHaM KHUJIBIX TOMOB

110 BHYTPEHHUM NEPEKPBITUAM XKXUJIBIX JOMOB

1o (l)yH)IaMeHTaM KUJIBIX TOMOB

HayzemMHbIe ra30mpOBOABI TO3BOJISIOT BHIIIOJIHATH PEMOHTHBIC PAOOTHI:
P OTKITIOYCHHH MTOTpeOuTeNne

MIPU TIOJTHOM JIEMOHTaXKE CETH

0e3 moTeph JaBlIEHUS B CETH

0e3 oTKIIFoUeHHS ToTpeduTeNnen

YMEHBIICHHE PACCTOSIHUS MEXKTy Ta30IIPOBOAOM U NIEKTPOKaOeneM WIN OpOHNPOBAHHEIM KaOelleM CBSI3H BO3MOJKHO TIPH:
YCJI0BUY NPOKJIAIKU X B TUIIOBBIX KaHaIax

YCIIOBUHM TIPOKJIAJIKH MX B 3a3€MJICHHBIX TPYyOax

YCIIOBHH TIPOKIIAAKA UX B OETOHHEIX Kopobax

YCJIOBHH NMPOKIAIKK UX B QyTIIsIpax

KOH}IGHC&TOOTBO}I‘{I/IKI/I YCTaHaBJIMBAKOTCA:
B KOHCprKI_[I/IOHHO-yHO6HI)IX MECTax
B MECTaX BO3MOKHOI'O BBIIIAJICHUA KOHJACHCATa




B MECTaxX BO3MOIKHOT'O BbIIIAJICHUS HHCA
B MECTax C MOBBIIICHHOMN TeMnepaTypoﬁ

IIpyn-OTCTOMHUK CIYKUT JUISL:
IpeBapUTENbHON OUUCTKU BOJIBI
HpeBAPUTENBHOTO OTCTOSI BOJBI
[IPEABAPUTEIBHOTO YMATUEHUS BOJIBI
aKKyMYJIIPOBaHHs CTOKOB

PesepByap uncToit BOJbI MpegHa3HAYECH JIS:

CO3/IaHUs Halopa y NoTpeOuTeNne B ciaydae OTKIIIOYCHUS! CUCTEMBI

XpaHEeHHUs BOJIbI

XpaHEHHs BOIBI U CO3IaHMA HAIIOpa y psizia MOTPeOUTENeH B CIlydae OTKIIFOUCHHUS CHCTEMBI
CO3MIaHUS HAIIOpa y B0OJ03a00pa B CITydae OTKIIFOUCHUS CHCTEMBI

Jnst 06paboTKM KOHJEHCaTa 1eper] cOPOCOM €ro B KaHAIM3AINIO NCTIOIb3YIOTCS !
BOJIHO-MAaCJISIHbIE PECUBEPHI

BOJIHO-MAaCIJISIHbIE IPA3EBUKU

BOJIHO-MACIISTHbIE (DHIIBTPHI

BOJIHO-MAaCJISIHBIE CENapaTOphbl

B ocHOBY pabOThI BOJTHO-MACIISHBIX CENapaToOpOB 3aJI0KEHbI TPH IPHHIIUIIA!
(droTarus, abcopOuus u MeMOpaHHas puUIbTparys

¢motarist, abcopOuns 1 MeMOpaHHass HHOUIBTPALUL

¢moTarus, recopbumst 1 MeMOpaHHAs (PUITBTPALHS

KoreHepauusi, abcopOuus 1 MeMOpaHHast GUIbTpaLus

I'maBHas ICJIb IPOLECCa OCYIIKU C OXJIaXKICHUEM:

TMOBBICUTH TEMIIEPATYPY CKATOI'O BO3AYyXa 10 YPOBHA KOHACHCAIIUN Haxonﬂmeﬁca B HEM B BUJE T1apa JKUIAKOCTHU
IOHU3HUTH TEMIICPATYPY CXKATOr'0 BO3AYyXa 10 YPOBHSA KOHACHCAIIUA HaXO,I[SIU.IeﬁCH B HEM B BHU/IC ITapa )XUJAKOCTH
MOHU3UTH TEMIICPATYPY XOJIOAHOT'O BO3yXa 1O YPOBHA KOHACHCAIIUN HaXOI[SIL[[CfICS[ B HEM B BU/IC NTapa )XUJAKOCTHU
TMMOHU3UTH TEMIIEPATYPY IOpsAYEro rasa 10 YpoBHA KOHACHCAITUN HaXO,HSIHIefICH B HEM B BUJE Iapa XKUIAKOCTHU

HacocHas crtannus BTOpOro nmoabeMa npe€aHa3Ha4uCHa AJIsi:
CO3IaHus TOTIOJTHUTEIIBHOTO Hamopa

CO3J1aHud OCHOBHOI'O HaIopa

CO3JaHus MmoArnopa BoJAbl B CETh

CO3JaHus HaIlopa nepea a0OHEHTOM

HacocHast ctaHIus TpeTbero nojgbeMa npeHazHayeHa Juis:
HOABbEMA BOJBI B CETh

M0TbEMa BOJBI B PACIIMPHUTEIBHBIN Oak

HOJbeéMa BOBI B OaK-HAKOIUTENb BOIOHAIOPHOI OarHu
CO3/IaHMs JaBJICHUS BOJbI B CETH

[Ipu oTpumaTeNBHBIX TEMIIEpaTypax BO3IyXa HEOOXOIMMO HUCIIONB30BATh:
aKTHBHBII OCYIIUTENb

JIeCOPOLMOHHBII OCYIINTEIb

aJICOpPOLIOHHBIN pereHepaTop

a1IcOpPOIOHHBIN OCYIIUTENb

ITpumeHeHMe 000OPOTHBIX CHCTEM:

MO3BOJISIET CHU3UTH 3arPsI3HEHUE BOJBI B BOAOEMAX

MO3BOJISIET CHU3UTH KOJMYECTBO COPOCOB 3arpsI3HEHHOM BOJIBI B BOJJOEMBI
II03BOJISCT IIOBBICUTH Ka4€CTBO BOJIbI B BOJOEMAX

HET IIPAaBUJIBHBIX OTBETOB

Bo3ayx npu aacopOLMOHHON OCYIIIKE:
OXJIaXKAaeTCs

HE OXJIaXKAaeTcs

WHTEHCUBHO OXJIAXKIAeTCs

HE UCIOJb3YeTCs

Jlns BoccTaHOBIICHHUS aficOpOEHTa Ha IPAKTUKE UCTIONB3YIOTCS JIBa CIoco0a:
He3aBHCHMasl ¥ 3aBHCHMasi pereHepaius

XOJIO/THASI ¥ TOPSTYasi pereHepanus

HEepBUYHAS M BTOPUYHAS pereHeparis

XOJIOJHAsI U ropsiyast o0paboTka




ITpu ropsyeit pereHepanuy AJsl OCYIIKA acOpOCHTa UCIIOIb3YETCS:
TETUIBINA BO3IYX

OYMILEHHBIN BO3AYX

ropsiYMil UHEPTHBIN ra3

TOpSTYUil BO3/IYX

Kakoii xapakTep uMeeT Ce30HHbIH Tpad UK TEIIOBON HATPY3KH IPEAIPHATHS?
PpaBHOMEPHBII

MEPUOANYECKUI

JIMHEUHBIN

HEPaBHOMEPHBIHI

Yucno Peitnonnaca sBasercs:
pa3sMepHOU BEIUYUHON
OTHOCHUTEJIbHON BEJIUUYMHON
0e3pa3MepHO BETMIHHOM
KOHCTAHTOMH

AncopOIIMOHHBIEC OCYIIUTEINH C TOPSUCH pereHepamuei:
HMEIOT CaMOCTOSTENBHYIO CHCTEMY IIPOYBKH a/ICOpPOCHTa
HUMEIOT MIPUHYAUTENEHYIO CUCTEMY MIPOAYBKH acOpOEeHTa
HUMEIOT KOMILICKCHYIO CHCTEMY MPOIYBKH afcopOeHTa
MMEIOT BHEIITHIOIO CHCTEMY ITPOIYBKH aacopOeHTa

B ocymmrensax ¢ Xon0/1HOH pereHepaiueil Heroyib3yercs:
aJIIOMOTeNb UM aKTUBUPOBAHHBIH YToJb

aJIFOMOTeJIb WU aKTUBUPOBAHHAs cepa

aJIFOMOTeJIb WK aKTUBUPOBAaHHAS IIIMHA

STUJIEHINIUKOIb WIIM aKTUBUPOBAHHAS ITIMHA

B «ropsuux» ocymuTensx MpUMEHSIOT:

CHJTHKATBI, aficopOep MITH ABYOKHCh KPEMHHUS

CHJIMKATBI, CUIIMKAreIb WM aKTHBUPOBAHHBIH yroib
11E€JI0YHbIE KOMIIOHEHTBI, CUIIMKArellb UM JBYOKUCh KPEMHHUS
CUJIMKATBI, CUIMKAresb WIK ABYOKUCh KDEMHUS

Bospacranue TemnepaTypsl ¢ 35 10 45 °C, npuBOAUT K YBEIMUEHHIO BIark B C)KaTOM BO3/yX€E Ha:

70%
73%
60%
50%

I’'panuLeii nepexona U3 OJHOTO pexKMa B APYroil cunTaercs:
3nagyenue Re=2000 - kpuTnueckoe 3HaUECHHUE
3nayenue Re=2500 - kpuTudeckoe 3HaUCHHUE
3navyenue Re=2320 - kpuruueckoe 3HaUCHHE
3nauenue Re=2400 - kpuTnueckoe 3HaUeHHE

Io mpunnUIy ycTpoiicTBa u pabOTEI KOMIPECCOPHI JEIATCSA Ha IBE TPYIIIBL:
00BEMHBIC U CTPYITHbIC

00BEMHEIE U JIOTIaTOYHEIC

BUXPEBBIC U JIOIIATOYHBIE

Iull

OOGBeMHBIC KOMITPECCOPBI TTOIPA3ICISIFOTCS Ha:
TMOPIIHEBLIE U TATOBBIC

HOPIIHEBBIE U THAPOIHHAMHUYECKIE
HArHeTaromue U poTalluOHHbIC

TMOPHIHEBBIE 1 POTAITUOHHBIC

CucTteMa BO31yX0CHA0KEHUSI HU3KOTO JTABJICHHUSI:
2-3 atn

2-3 at™M

25 at™

20-30 at™

Cucrema BO31yX0CHa0XEHUS CPeTHETO AaBIICHUS:




6-9 at™
6-8 at™
4-6 aTM
6-9 atu

CHcTeMbI BO3yXOCHA0KEHHS BHICOKOTO JaBJICHUS:
60-90 atm

2-3 atn

HET NPaBUIILHOTO OTBETA

ot 20 aTM | BbIIIE

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

OreHKa KypcoBO# pabOTHI ABIIeTCA KOMIUTeKCHOH. [Ipn 3TOM yunuTHIBaroTcs cienyroniye GpakTophl: akTyaIbHOCTh BEIOpAaHHOM
TEMBI; TJOTHYHOCTh METOJIUKH pacueTa; cB000HOE BIafeHIE METOIUKON pacuera; KyabTypa 0(hOpMIICHUS MOSCHUTEIBHOM 3aHCKY;
CaMOCTOSITEILHOCTb BBIBOIOB. Bee 3T0 CyMMUpYeTCst B UTOTOBYIO OLICHKY.

OueHka pe3ysIbTaToOB 3aIUTHI KYpPCOBOTO IIPOEKTA OCYIIECTBIISETCS MO OalbHON cHcTeME (KOTIMIHOY», «XOPOILIO»,
«YIOBIETBOPUTEITBHOY, «HEYOBIETBOPUTEIIHLHON ).

Or1eHKa «OTIMYHOY» BBICTABIIAETCA, KOTAA paboTa COAEPKUT IPaMOTHO U3I0XKEHHYIO pacdeTHYI0 06a3y, XapaKTepu3yeTcst
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHbBIM M I10CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM acTy. [Ipu 3amure
paboTH! 00yUaroMMIiCS TOKA3BIBAET TITyOOKHIE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO OTIEPHUPYET PACUETHBIMHU JaHHBIMH; JIETKO
OTBEYAaeT HA IOCTABJIECHHbIE BOIPOCHL

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAA pab0oTa COJIEPIKUT IPAaMOTHO M3JI0KEHHYIO PacueTHYI0 0a3y, XapaKkTepu3yercs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTUIHBIM M ITOCIIEI0BATENbHEIM H3JI0KEHHEM MaTeprala B OSCHUTENbHOM acTy. [Ipn 3amure
paboTs! 00y4aromuMiics MOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; O3 0COOBIX 3aTPyAHEHHUIT 0TBEYACT HA IIOCTABIECHHEIE BOIPOCHL.
O1eHKa «yJOBIETBOPUTEIBHOY» BBICTABISETCS, KOT/Ia paboTa COAEPIKUT PACUETHYIO 0a3y, XapaKkTepu3yeTcs HaTUIHeM OTeIbHBIX
ommnbok B pacuerax. [Ipu 3amure 00ydaroIics IPOSBISIET HEYBEPEHHOCTb, TOKa3bIBAET cilaboe 3HaHUE BOIIPOCOB TEMBI, HE JIaeT
TIOJTHOTO, apTYMEHTHPOBAHHOTO OTBETA Ha 3aaHHEIC BOIIPOCEHL.

OreHKa «HEYIOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia paboTa HE COJEPIKUT PacUeTHYI0 0a3y, He OTBeUaeT TPEOOBAHUAM,
U3JI0XKEHHBIM B METOJIMYECKHMX YKAa3aHUSIX, UMEET 3HAUMTeNbHbIC OIMOKH B pacuerax. [Ipu 3amure oOydaromuicst 3aTpyJHsaeTCs
OTBEYaTh Ha IIOCTaBJICHHBIE BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOIYCKACT CYIIECTBEHHBIC OLINOKH.
IIpoxoskeHne KOHTPOIEHOTO MEPOTIPHUATHS 110 3aIIUTE KypcOBOIl pabOTHI CYMTAETCs BEIITOJIHEHHBIM YCIICIITHO, €CIIH IIPH €To
OLICHUBAaHMU NIOJy4€HA OI[CHKA HE HIDKE «YJOBIETBOPUTEIHHOY.

Kpurepnn orieHuBaHUS OTBETa Ha SK3aMeHE

OreHKa «OTIIMYHOY BBICTABIISAETCS, KOTAA 00YyJarOIHIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJEeT
TEPMHHOJIOTHEH, IeNlaeT apryMEHTUPOBAHHBIC BBIBOIbI H 000OIICHUS, IPHBOAUT IPUMEPBI, TIOKa3bIBacT CBOOOTHOE BIIaZICHHE
MOHOJIOTHYECKOH PeYbi0 ¥ CHOCOOHOCTE OBICTPO PEarnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIO» BEICTABIIAETCS, KOT/Ia 00yJaIomINics IEMOHCTPUPYET IIPOYHBIE TEOPETHYECKUE 3HAHNUS, BIageeT
TepPMHHOJIOTHEH, JIelaeT apryMEeHTHPOBAHHEIE BBIBOBI U 0000LIEHUS, IPHBOAUT IIPUMEPHI, HO IIPH 3TOM JIeJIaeT HEeCYLIECTBEHHbIE
OLIMOKH, KOTOPBIE OBICTPO UCIPABIIET CAMOCTOSTEIBHO WITH MIPU HE3HAYUTENBHOM KOPPEKIIMH ITPEHOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABILCTCS, KOTIa 00yJaIOIIHICs HErTyOOKHEe TEOPETHIECKHE 3HAHUS, TPOSBISET cl1abo
copMUpOBaHHbBIC HABBIKM aHAIN3a SBJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE J€NaTh apIyMEHTHPOBAHHbIEC BBIBOJBI U
NPUBOMTH MIPUMEPHI, OKA3bIBACT HE TOCTATOYHO CBOOOAHOE BIAICHUE TEPMUHOIOTUEH, TJOTHYHOCTHIO U MTOCIICI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIC MOKET HCIIPABUTH TOJBKO IPH KOPPEKIUH MPEIOIaBaTeIeM.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia 00YJAIOIINIiCS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIpeMeTa,
HE yMeeT JeNaTh apryMEHTHPOBAaHHbIE BBIBOBI U IPUBOIUTH IPHUMEPHI, HE BIIaJeeT TePMHUHOIOTHUEH, IPOSBIISLET OTCYTCTBHE
JIOTUYHOCTH U MOCJICI0BATENEHOCTHIO U3IIOKCHUS, ACNAeT OUIMOKH, KOTOPBIC HE MOXKET UCIIPABUTh JaXKe MPH KOPPEKIIUH
TperoiaBaTeNeM.

IIpoxoskaeHne KOHTPOIEHOTO MEPOTIPUATHSA IO cjade FK3aMEHA CIMTACTCS BBIITOJHEHHBIM YCIICITHO, €CIH IIPH €r0 OLICHUBAaHUU
MOJIy4YCHA OLICHKA HE HIXKE «YIOBICTBOPHTEIHLHOY.

ITpu nmoBexeHnyn 5k3aMeHa B popMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLICHKH SBIISTFOTCS:

«oTIIHOY: ToiydeHue ot 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIMOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI

«XOpOoIIOoy: moiyueHue ot 51 10 69 % GamioB Mo TeCTy NPH BHIOJHEHHU TECTA 32 PETTIAMEHTUPOBAHHOE BPEMs
«yAOBIIETBOPUTEIILHOY: NoTydeHue oT 31 1o 50 % 0ayuioB 10 TECTY NPH BHINOJIHEHUH TECTA 33 PETIIAMEHTHPOBAHHOE BPEMSI
«HEYIIOBJIETBOPHUTEIHLHOY: TOTydeHne Hike 30 % 0aioB 1o TecTy NpH BBHIIOIHEHUH TECTa 33 PEriIaMeHTHPOBAaHHOE BPEMs

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec
JI1.1 | Camycs O.P. BonocHabxenue u Mockgsa, bepnun: {upexr-Menua, 2014,
BOJIOOTBEAECHUE C OCHOBAMHU http://biblioclub.ru/index.php?
THJPABJIMKH : yaeOHOe page=book&id=253622
nocobue




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.2 | ITapamonoB A.M. Texnonoruueckue Owmck : U3parensctBo OMI'TY, 2017,
SHEPTOHOCHTEIH URL: http://biblioclub.ru/index.php?
HpennpusATHii : yaeOHOe page=book&id=493427
nocobue
JI1.3 | coct. AT Koues. BenTuianus npoMbIUIEHHBIX Hwxamit Hosropoxn : HHI'ACY, 2011,
3[aHUIT U COOPYKEHHH : http://biblioclub.ru/index.php?
yaeOHOe ocobue page=book&id=427461
JI1.4 | CuGararymmuna AM. | BoxocHabGxenue. Y. 1. Nomkap-Omna : TII'TY, 2016,
Hapyxwnsie cetu u http://biblioclub.ru/index.php?
COOpY)KEHHUS: yueOHOe mocodue page=book&id=459510
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOT, 371. anpec
JI2.1 | VYxun b.B. ['uppaBnuyeckue MalIvHBbIL. Mockga: U] "®OPYM": UHOPA-M,
Hacocbl, BEeHTUIATOPSI, 2011,
KOMITPECCOPBI M TUAPOIIPUBO/L::
yueOHOe ocobue
JI2.2 | KynuHoB A.A. I'maporazoguHaMuka: yaeOHoOe Mocksa: UTHOPA-M, 2011,
nocobue
JI2.3 | B.JI. FOmra, I'.H. Teopernueckue OCHOBBI Owmck : UsmarensctBo OMI'TY, 2015,
Uepnos, A.B. PEKynepanuy TeIIOBBIX http://biblioclub.ru/index.php?
3MHOBBEBA U JIP. MOTEPh B MOOMILHOMN page=book&id=443146
KOMITPECCOPHOI YCTaHOBKE C
MPUMEHECHUEM XOJIOAMIbHBIX
IIUKJIOB : y4eOHOE mocooue
J12.4 |JIamun A.A. [IpoekTrpoBaHue u pacuer Mocksa : 3naTenscTBO AUTEPATYPHI IO
KOHCTPYKLMH TEMJIOBBIX CETEH cTpoutenseTBy, 1965, URL:
http://biblioclub.ru/index.php?
page=book&id=235371
JI2.5 | Kanuauuenko M.IO. KonauionnpoBanue Bo3ayxa Craspomnous : CKOY, 2017,
¥ XOJI0IOCHA0XKEHHE 37aHnH : http://biblioclub.ru/index.php?
yueOHOe ocobue page=book&id=483078
6.1.3. MeTroguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec
JI3.1 |lanosamnos A.H. I'unpaBnuyeckuii pacuer Hosotpounk: HO HUTY «MUCuCy,
Ta30BbIX CETEH: METOJMUECKHE 2011, ttps://lms.misis.ru
yKa3aHus
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
251 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 [Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 | SimInTech
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
N.1 |energybase.ru - KaTauor 3JMeKTPOCTAHINN (AaTOMHBIX, THAPABIMYECKHX, TETUIOBBIX U Jp.)H MOJCTAHIIUI MUPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyMa K 00pa30BaTeIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. | Haznauenue OcHaieHue
113 VYuebHas nabopaTtopust (xommbroTepHbIH | KoMmuiekt yueOHol Mebenu Ha 12 mMecT s oOydaromuxcs,

KJIAcC)

12 cranMoHApHBIX KOMIIBIOTEPOB JJIsi  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEp Ui TpernoaaBarenss (y BcCex
BBIXOJl B HWHTEPHET), MPOEKTOP, OJKpaH HACTEHHBIMH,
KOMMYTAaTop, [OCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctynm k DUOC VYuusepcurera MUCHUC 4yepe3
nu4HEI KabwHer Ha matdopme LMS Canvas m Moodle,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,

antuBupyc Dr.Web.

8. METOJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIIUXCA




B npouecce n3ydeHns AUCHUILTHHEI BRIICIAIOT [Ba BUAA CAMOCTOSATEIBHON pabOThI: ayIUTOPHAs; BHEAYAUTOPHAsL. AyIUTOpHAs
CaMOCTOSITENIbHAs padoTa M0 JUCHHUILUIMHE BBIIOJIHSETCS Ha y4eOHbIX 3aHATHAX M0/ PYKOBOACTBOM Ipenojaasareis. BueaynuropHas
caMocCTosTeNbHas paboTa - IaHupyeMas yaeOHas pabota 00yJalomuMcs, BEITOTHIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTeNs, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
MPeAyCMOTPEHHAs IPOrpaMMOi yueOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIECTBISETC S
00y4aIOINMCsI THUIIMATHUBHO, C LIEJIbI0 PEaN3alui COOCTBEHHBIX YIeOHBIX M HayUHBIX HHTEepecoB. Jiist Gonee 3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONW pabOThI 0 AUCIUTUIMHE NIPENOAaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanboJee paroHaIbHYI0 METOANKY CAMOCTOSITENbHON paboThL, IEMOHCTPUPYET paHee BHINMOIHEHHbBIE 00yJaromMMucsa paboThl U T.
1. Bunpl 3aganuii 11 BHEAyTUTOPHON CaMOCTOSTENBHON pabOThL, UX COAEPIKAHUE U XapaKTep MOTYT UMETh BApPUATUBHBIN U
nmddepeHITIMpOBaHHBIN XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATBHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKU CAaMOCTOSATENILHONU paObOThI, YPOBHS CI0XKHOCTU. KOHTPONb pe3yabTaToB BHEAYAUTOPHON CAMOCTOSTENEHON paboThI
OCYILECTBIIETCS B TIPEAEIax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTeIbHbIC YUCOHbIC 3aHATHS 110 IUCUUIIMHE HA IPAKTHYECKUX ,
na00paTOPHBIX 3aHATHSIX.




