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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TexHo/IOTHYECKHE I HEPTOHOCUTEIU NPEANPUATHI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 9K3aMeH 5
ayJUTOPHBIC 3aHSTHSI 22 KypcoBast paboTa 5
camocCTosATeNNbHas paboTa 149
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kype 5

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8 8 8
JlabopaTtopHsie 4
IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 22 122 122 (22
Konrakrhas pabota 22 (22 |22 |22
Cawm. pabota 149 | 149 | 149 | 149
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

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

Pabouas nmporpamma
TexHoJi0rHYecKHe IHEPTOHOCHTEIH MPeANPUATHI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 Munoopraayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_24 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2023, npoToxomn Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT 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 | BropuuHble 3HEPropecypchl MPOMBIIIICHHBIX MPEeIIPUSTHIA

2.1.2 |McTOYHHMKA U CUCTEMBI TEIUIOCHAOKEHUS

2.1.3 |KoTenbHbIE yCTAHOBKY U APOTEHEPATOPHI

2.1.4 | MeHemkMeHT 0€30MaCHOCTH TPYAA U 30POBBS

2.1.5 |HerpaguiuoHHbIE # BO30OHOBISIEMBIC HCTOUHIKH 3HEPTUH

2.1.6  |IIpou3BoACTBEHHAs MPAKTHKA

2.1.7 | TemmomaccooOMeHHOE 000PYIOBaHHUE IPEATIPUATHH

2.1.8 | BozayxomoaroroBka

2.1.9 | Merposorns, cepTH(HKAINSA U TEXHHIECKHE H3MEPCHUS

2.1.10 | TIpupomooxpaHHbIC TEXHOJOTHH Ha 0OBEKTaX TEIUIOOHEPTETUKU

2.1.11 | TexHOJIOTHS TOATOTOBKH BOJBI M TOIUIMBA HA OOBEKTAX TEIUIO3HEPTCTUKH

2.1.12 | DHepreTHYeCKUil MEHEI)KMEHT

2.1.13 | 'mpporazognHamMuka

2.1.14 | HauepTartenbHas reOMETpHs U HEDKEHEpHAs rpaduka

2.1.15 |IlpuknagHas MeXxaHHUKa

2.1.16 | YueOHas mpakTHKa

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHON THCHUNIAHBI (MOAY/Is) HEOOXO0THMO KaK
NpeanIecTBYIee:

3. PE3YJIbTATBI OBYYEHMUA 11O JMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITIK-3: Cnioco0eH 3KkcnIyaTHPOBATh 00beKThI NPO(ecCHOHATBHOM AesITeJIbHOCTH, B TOM YHCJle TelJIOBbIe KOTJIbI Ha
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBOJbI U TeINIOBbIE CETH, a TAKIKe TelJIOMeXaHH4YecKoe
o0opynoBaHMe TEIIOBBIX CTAHIHUIA

3HaTh:

[1K-3-31 pa3zHOOOpa3HbIe IPHEMBI METPOJIOITHIECKOT0 00ECTIeUeHNS TEXHOTOTHUECKHX MPOLECCOB MPU UCIIONb30BAHUH THIIOBBIX
METOJI0B KOHTPOJIISI PEXHUMOB PaOOTHI TEXHOIOTHUECKOTO 000PYIOBaHHUS; OCHOBHBIE METO/IbI COOMIOEHHS PKOJIOTHYHOI
6e30IacHOCTH Ha IIPOU3BOJICTBE

IIK-1: Cioco6eH mpoeKTHPOBATH H KOHCTPYHPOBATH KOTeJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTH I

3HaTh:

ITK-1-31 ocobenHoCTH pa60TI>I OTACIBbHBIX 3H€pFOO6'L€KTOB, 0COOCHHOCTH aHalIh3a HCXOOHBIX JAaHHBIX IJIA IIPOCKTUPOBAHUS
3HepI'006'I)eKTOB " UX 3JICMCHTOB B COOTBCTCTBHUU C HOpMaTHBHOﬁ ,I{OKyMeHTaHPIeﬁ

ITK-3: Cnoco0eH 3KcnIyaTHPOBATh 00beKThI NPO(ecCHOHATBHOM AesITeJbHOCTH, B TOM YHcJle TelJIOBbIe KOTJIbI Ha
TBEPAOM, *KHIKOM H ra3000pa3HoM TOILIMBE; TPYOONPOBO/JbI U TeINIOBbIE CETH, a TAKIKe TelJIOMeXaHH4YecKoe
o0opynoBaHMe TEMIOBBIX CTAHIHUI

YMmerb:

[K-3-Y1 HaxoanTs 3QPeKTHBHBIC PELICHNUS IPH OPTaHU3AIIH METPOJIOTHIECKOT0 00eCIIeueHNs TEXHOJIOTHIECKHUX MPOLIECCOB

IIK-1: Cnoco6en NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TENJIOBbIEC U MaJlbl€ TEIVIOLEHTPAJIHA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

YMmerb:

[IK-1-Y'1 00BACHATH, BBIABIATH U CTPOUTH THUITHYHBIE MOJIEIH PELISHUS YKOJIOTHUECKUX U SHeprocOeperaroIux 3a1ayd; HaX0AUTh
3¢ deKTUBHBIC pelIeHHs IIpU cOOpe U aHAIU3E HCXOJHBIX JaHHBIX JUIS IPOCKTHPOBAHUS SHEPrOOOBEKTOB

ITK-3: CnocodeH 3KCIIyaTHPOBATH 00beKThI MPO()eCCHOHATBHOI AesITeTbHOCTH, B TOM YHCJIe TeIIOBbIe KOTJIbI HA
TBEpPAOM, *KHJAKOM U ra3000pa3HOM TOILIMBe; TPYOONPOBOAbI U TEIJIOBbIE CeTH, 4 TAKHKe TelVIOMeXaHHYecKoe
0o0opyaoBaHHe TEIUIOBBIX CTAHLMIA




Baanernb:

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

IIK-1: Cnoco6en MPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TCIIJIOBbIEC H MaJIbl€ TEIVIOLEHTPAJIHA, a

TAKXKE TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM IIH(l)pOBLIX TEeXHOJIOTUI

Baagern:

[IK-1-B1 meronamu 3¢phexTHBHON OpraHu3anuy 00eCeUCHUs] TEXHOIOTHYECKUX IIPOLECCOB MPH UCTIOIB30BaHUU METOIOB

KOHTPOJIA pE)KUMOB pa6OTLI TEXHOJOTHYCCKOT'O O60pyZ[OBaHI/I${

4. CTPYKTYPA U COJEP)KXAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB U
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTeHI N

Jlntepatypa
H 3L
pecypchl

IIpumeuanne

KM

Boimoan
sieMble
padoThI

Pa3gen 1. Cucrema
IMPOU3BOJACTBA H
pacnpejejienue
IHEProHOCUTeJIell Ha
npeanpusTusax. Cucrema
BO3/1YXOCHA0KeHUsl

1.1

XapakrepucTuka
SHEProHOCHUTENEH.
Kiaccudukanuns HCTOYHUKOB
sHeprocHadxeHmns. CocTtas
000pyI0BaHNUs HCTOYHUKOB
sHeprocHabxeHus. /JIex/

TIK-1-31 IIK-3-
31

J1.2
JI1.3]12.4
J2.5
€]

KM1

P1

1.2

Pacuer notpebHOCTEH
MPEANPUITHS B
SHeproHocurensax. Pacxon
CKaToro BO3IyXa
noTpeOuTeNsIMH, TpaduKu
pacxona. Pacuer
BO3yXONpPOBOJOB. Bribop
THIA U KOJTUYECTBA
komrpeccopoB KC, pacuer
TEXHOJIOTUIECKIX CXEM
KC. /Mlp/

MK-1-¥1 IIK-3
-Vl

JI1.3J12.1
J12.2J12.3
J2.5
€

KM1

P1

1.3

VY4eT BBIPabOTKHU CKATOTO
BO3/lyXa ¥ HOPMHPOBaHHE
pacxosa IeKTPOIHEPTHH Ha
€ro npou3BoAcTBO. CUCTEMBI
BO3/IyXOCHA0KEHHS.
Knaccugukarms
HnoTpeduTeneit cxKaToro
Bo3ayxa. Knaccudukanms,
Ha3HAYCHUE, THTTBI
KOMITPECCOPOB.
TepmoanHamuka
KOMIIPECCOPHOTO Ipolecca.
OmnpenerneHne pacyeTHON
HaTPY3KH JUIS
MIPOEKTHUPOBAHUS
KOMIIPECCOPHOM CTaHLIUU.
THumoBbIe KOMITOHOBOYHBIE
peLIeHUsT KOMITPECCOPHBIX
crannuii. /Cp/

40

[K-1-31 IIK-1-
V1IIK-1-Bl
TIK-3-31 IIK-3-
V1IIK-3-Bl

JI1.3J12.1
J12.2J12.5
Ol

KM1

P1

Pa3nen 2. Cucremsl
BO/JOCHAOKEeHUS

2.1

CHCTEMBI TEXHHYECKOTO
BOJOCHA0XKEHUS.
Knaccudukarus cucrem
BojocHaOkeHHs. TymmkoBas
cxeMa HapyKHOTO
BojonpoBoa. Konblieas
cxema. /Jlex/

TIK-1-31 IIK-3-
31

J1.1
JI1.4J12.1
Ol

KM1

P1




2.2

Omnpenenexue pacxoaa u
Harfopa B BOJOIPOBOAHON
ceTu npeanpuATusi. Beidbop
HacOCOB /Il BOJOIIPOBOIHOM
ceru. /Ilp/

MK-1-¥1 IIK-3
-Vl

J1.1
JI1.4J12.1
€]

KM1

P1

23

Uccnenosanue
BOJIOTIPOBOHOM ceTH. /J1ab/

IIK-1-B1 IIK-3
-Bl

J1.1
JI1.4J12.1
6]

KM1

2.4

CocraB 060pynoBaHUs,
METOIMKA ONPEACIICHNUS
MOTPEOHOCTH B BOJIE Ha
TCXHOJIOTHYCCKHUC U
IIPOTHUBOIOKAPHBIE HYK/IBI
HPEIPUSITHSL.
FI/I)IpaBJ'II/I‘{eCKI/IC pacyeThl
TpyOOIIPOBOIOB. Y paBHEHNE
HEpa3pbIBHOCTH MOTOKA
HEC)KUMAEMOH KUAKOCTH.
VYpasuenue bepuynnu s
MIOTOKA BSI3KOM
HEC)KUMAEMOH XUAKOCTH.
VYpaBHernue Beiicbaxa.
BononanopHsie 6anrau, ux
KOHCTPYKLIMU U MECTO
YCTaHOBKH. ApMarypa
cucreM BogocHaOxenus. /Cp/

50

[K-1-31 TIK-1-
V1IIK-1-Bl
IK-3-31 TIK-3-
V1IIK-3-Bl

J1.1
JI1.4J12.1
Ol

KM1

P1

Pa3nen 3. Cucrembl
ra3oHa0KeHus

3.1

CucreMbl Ta30CHA0KEHH.
[IpuHnHMIUanpHas cxema
TOIIIIMBOCHA0KEHHS TIPH
WCTIOJIb30BaHUH TPUPOTHOTO
rasa, JKUIKOTO U TBEPJIOTO
TOILINBA.
TonnuBoucnoab3yoIIne
arperatbl. CHCTEMBI
pe3epBHOTO
TOILIMBOCHAOKEHUS.
Pesxxumebl moTpeOnenus rasa.
XapakTepHucTrKa ra3oBbIX
cereit. CHCTEMEBI
XOJI040CHA0KEHHS.
XHUMUYECKHI COCTaB
aTMoc(hepHOTo BO3yXa.
Oo6nacT IpIMEHEHHS
MPOAYKTOB pa3eiIeHuUs
Bo3nyxa. CucTeMbl
obecrieyeHns IPeNPUATHI
MPOAYKTaMU pa3AeieHus
BO3yXa. XapaKTepHCTUKA
MoTpeOUTENCH TEXHIYECKOTO
M TEXHOJIOTHIECKOTO
KHCJIOPOAa, a30Ta, aproHa u
ZIp. TIPOJTYKTOB Pa3/IeICHHUS.
I'padukn 1 perxumbl
HOTpeOTCHHS.
Bo3snyxopasnenurenbHbie
ycraHoBkH. Kimaccuduxanus,
TEXHOJIOTUYECKUE CXEMBI,
SHEPreTUYECKUE U
SKOHOMHUYECKHE
nokaszarenu. /Jlex/

[K-1-31 IIK-3-
31

JI2.3J13.1
Ol

KM1

P1




32

OmnpeneneHne pacueTHBIX
pacxo/0B rasa.
I'mapaBnuyeckuil pacuer
ra30BbIX ceTeil. MeTo bl
pacdera TeXHOJIOTHYECKUX
cXeM
BO3/{yXOpa3/IeIUTENbHBIX
yctanoBok. /I1p/

MK-1-¥1 IIK-3 2.2 KM1 P1
-Vl J12.3J13.1
€|

33

Uccnenosanue cucteMsbl
razocHa0xenus. /J1ab/

IIK-1-B1 IIK-3 J12.2J13.1 KM1
-B1 €|

34

T'a30BbIii OanaHc
OpeanpusaTus. Y CTpoicTBO
HA3eMHBIX 1 MOJI3EMHBIX
ra3onpoBoJ0B. TpyObl
MIpUMEHsIEMbIC B
razonpoBojax. CxeMsl
ra3oCcHa0KeHUs
IIPOMBILIIEHHBIX
OPEANPUITUR.
Ucnons3oBanue
M30BITOYHOTO JABJICHUS B
cuCcTeMax Tra30CHAa0KEHMSL.
CucreMbl obecrieyeHus
HCKYCCTBEHHBIMH FOPIOUUMH
razamu. Kparkas
XapaKTPUCTHKA
noTpeduTeNnel TEXHUIECKOTO
U TEXHOJIOTUYECKOTO
KHCJIOPO/Ia, a30Ta, aproHa
JIPYTHX TPOTYKTOB
pasznenenus. Onpeaenenue
MOTPEOHOCTH NMPENIPHUATHS B
KHCJIOPOJIe, a30Te, aproHe.
Tumnossie koMmoHOBKHU BPY.
DKOHOMUYECKHUE U
SHEPreTHICCKUE MMOKa3aTeIH
CUCTEM
BO3yXOpa3AeIUTENbHBIX
crannuii. /Cp/

59

IK-1-31 TIK-1- | JI2.2J13.1 KM1 Pl
V1IIK-1-Bl o1

[K-3-31 IIK-3-
V1IIK-3-Bl

Pasnen 4. IToagroroBka k
KOHTPOJbHBIM
MEpPONPUSTHAM 1
BBINOJIHSIEMBIM padoTam

4.1

O6beM yacoB
CaMOCTOSITEIFHOM paboTH Ha
noarorosky k KM /Cp/

4.2

O06bem yacoB
CaMOCTOSITEILHOH paboTHI Ha
noarotoBky k BP /Cp/

5. ®OHJ OHEHOYHbIX MATEPHUAJIOB

5.1. KontpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa6oTa, TecT, KOJJIOKBUYM, 9K3aMeH U T.I), BOMPOCHI ISt
CaMOCTOSITETbHOMH MOATOTOBKH

Kon
KM

KonTponbsHOE
MEPOIPUATHE

[IpoBepsiembie
WHIAUKATOPBI
KOMITETEHIIUH

BOHpOCBI JUIA IOArOTOBKH

KM1

DK3aMeH [1K-3-31;I1K-1-31

Bompocs! k ak3aMeHy

1. XapaKTepucTUKa 3HEPrOHOCUTENCH IPOMBIIITIECHHOTO IPEAIPUATUSL
2. Knaccudukarus HCTOYHHKOB SHEPTOCHAOKEHHUS

3. CoctaB 000py0BaHKsI HCTOYHHKOB SHEPTOCHAOKEHHSI

4. Pacuer moTpeOHOCTEH MPEATIPUATHS B SHEPTOHOCHTEIISAX

5. Pacxon cxkaToro Bo3ayxa HOoTpeOUTeNsiMU, rpaduKu pacxoa

6. Pacder Bo3ayXonpoBoioB

7. Be16op THIa 1 KOIMYECTBA KOMIIPECCOPOB KOMITPECCOPHOH CTAaHIIUH




8. PacueT TeXHONOTHUECKUX CXeM KOMIIPECCOOPHOI! CTaHINH

9. Y4er BbIpabOTKHU CKATOTO BO3yXa U HOPMUPOBAHUE Pacxoa
AIIEKTPOSHEPTUH Ha eT0 IPONU3BOJICTBO

10. Cucremsl Bo3myxocHabxeHus. Knaccudukarms notpedurernei
C)KaTOTo BO3/yXa

11. Knaccudukanus, Ha3HaYeHHUE, THIIBI KOMIIPECCOPOB

12. TepmoimHaMUKa KOMIIPECCOPHOTO MpoIiecca

13. OnpeneneHne pac4eTHON Harpy3Ku JUIs IPOSKTUPOBAHUS
KOMITPECCOPHOM CTaHIUH

14. TunoBble KOMITOHOBOYHBIE PEIICHUSI KOMIPECCOPHBIX CTAHIIMMA.
15. Cucremsl TexHUYIECKOT0O BogocHabxeHmna. Kiaccudukarms cuctem
BOJOCHA0KEHUSI

16. TynukoBast U KONbLEBast CXEMBI HAPYKHOTO BOAOIPOBOJIA

17. Onpexnenenrie pacxoaa U Harmopa B BOJOIPOBOIHOM ceTH
HpefIpUsITUS

18. BeiOop HACOCOB 11 BOAOIIPOBOTHOM CETH

19. Cocras 000pynoBaHHs, METOINKA OIPEIeTICHU TOTPEOHOCTH B
BOJIC HA TEXHOJIOTHUYECKUE U ITPOTHBOIIOKAPHBIE HY KB
HpefnpUsITUS

20. I'mppaBiueckue pacueTsl TPyOOIIPOBOIOB

21. YpaBHeHHE HEPA3PHIBHOCTH MMOTOKA HECKUMAEMOM KUIKOCTH.
VYpaBHenue bepHyiy 111 IOTOKA BA3KOM HEC)KUMAEMOI
KUJIKOCTH

22. YpasHenue Beiicbaxa

23. BomoHanopHbIe OaIIHu, UX KOHCTPYKIUHA ¥ MECTO YCTaHOBKH
24. Apmatypa cUCTeM BOJOCHAOXKEHUS

25. Cucremsl razocHabxeHus. [IpuHInnManbpHas cxema
TOITMBOCHA0KEHHS TIPH UCIIOIF30BaHHUH IIPHPOITHOTO Ta3a,
JKHJKOTO M TBEPIOTO TOILIHBA.

26. TomIMBOKCIIONB3YIOLINE arperaThbl

27. CucTeMbl pe3epBHOTO TOTTMBOCHA0KEHUS

28. PexxumMel noTpediIeHns ra3a

29. XapaKTepuCTHKa ra30BbIX CEeTEeH

30. CucreMbl X0JI010CHA0KEHHS

31. Xumudeckuii coctaB aTMocdepHoro Bosmyxa. Oomactu
MPUMEHEHUsS IPOTYKTOB pa3/ie/ICHUs BO3AyXa

32. Cucrembl obecrieueHus NPEANPUATAN TPOAYKTAMH pa3IeICHUs
BO3/yXa

33. XapakTepucThKa MoTpeOuTeNel TEXHNIECKOTO 1
TEXHOJIOTUYECKOTO KUCIOPOAa, a30Ta, aproHa U Jp. MPOAyKTOB
pasneneHus

34. I'padmKe ¥ peKUMBI TOTPEOIICHNS MTPOIYKTOB Pa3ACIeHNs BO3IyXa
35. Bo3nyxopa3aenutenbHsle ycTaHoBKU. Knaccudukanus,
TEXHOJIOTUUECKUE CXEMBI, SJHEP-TeTHUECKUE U IKOHOMHUECKUE
TIOKa3aTen

36. OnpeneneHne pacueTHBIX pacXxo/0B rasa

37. I'uapaBnudecKuil pacuer ra3oBbIX ceTei

38. MeTozp! pacyeTa TEXHOJIIOTHYECKUX CXEM BO3IYXOPa3eIUTENbHbIX
YCTaHOBOK

39. T'a30BBIit OaaHC NPEANPUATHS

40. YcTpoicTBO Ha3eMHBIX U MOA3EMHBIX ra30MpOBOI0B

41. TpyObI npUMeHsIEMBIE B Ta30IIPOBOIAX

42. CxeMsl ra30CHA0KEHNS TPOMBIIUICHHBIX TPEIIPUSITHI

43. Ucnonp3oBanue U30bITOYHOIO JABIECHHUS B CHCTEMAX
ra30CHa0KCeHU

44. Cuctemsl 00ecTiedeHHs] HCKYyCCTBEHHBIMH TOPIOYHMH Ta3aMH
45. Kparkas XxapaKTpHUCTHKa IIOTPEOUTENICH TEXHUIECKOTO U
TEXHOJIOTUYECKOT0 KUCIOPO/a, a30Ta, aproHa U ApYyTrux
MPOYKTOB pa3/IelICHAs

46. Onpenenenue NOTPEOHOCTH MPEANPHATHS B KHCIOPOJIE, a30Te,
aprose

47. Tunossle koMnoHOBKH BPY

48. DKOHOMHUYECKHE U SHEPreTHYECKUE MMOKa3aTeIH CUCTEM
BO3/yXOpa3AeIUTEIbHBIX CTAHIHI




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kox Haspamue IIpoBepsiemsbie
paGoThI paGoTI HHIMKATOPBI CopeprxaHue paboThl
KOMIETEHITNH
P1 Kypcosas pabota [MK-3-V 1;I1K-3- Tembl KypcoBo¥ pabOTHI:
BL;IIK-1-V1;IIK-1- | Pacder KosbIeBOM ceTH
B1 IIpoexTupoBaHue CHCTEMBI BOAOCHAOKEHHUS IPOMBIIIICHHOTO

PEANPUITHS

TennoBoit pacyeT TEmI000MEHHHUKA

Tekymuiit KOHTPOJIb 3a BEIIIOJIHEHHEM KypCOBOH pabOTHI
OCYILECTBIISIETCS IIPENOAAaBaTENEM ITyTEM IPOBEPKU pa3fcioB B
COOTBETCTBUU C [UIAHOM BBIITOJIHEHHUSI.

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U T.IL.)

OK3aMCHAIMOHHBIH OHMJIET IO JUCHHUIUIMHE BKIIOYACT B ce0s IBa TEOPETHUESCKUX BOMPOCH! 110 TEMaM, U3JI0KEHHBIM B 4 paszere
nannaoit PIT/I. busers xpaHsTcs Ha kadenpe U YTBEPIKICHBI ¢ 3aBEAYIOIIIM.

IIpumepbl BONIpocoB U 33jaHU KOMIIBIOTEPHOI'O TECTUPOBAHUS

SHGPFGTI/I‘IGCKOC XO03SHCTBO IIPOMBIINUICHHOTO MPEAIPUATHSA ITO:
COBOKYIIHOCTH TCIIOBBIX YCTAHOBOK U BCIOMOTATEJIbHBIX yCTpOﬁCTB
COBOKYITHOCTB DHEPICTHUYCCKUX YCTAHOBOK U USMCPUTECIIBHBIX HpI/I60pOB
KOMIIJICKC 3Hepr06n01< — KOTCJIbHAsA YCTaHOBKa

COBOKYIMHOCTH DHEPTCTUYCCKUX YCTAHOBOK U BCIOMOTATEIIbHBIX yCTpOﬁCTB

K 0CHOBHBIM BHJaM ITPOMBIIUICHHOH SHEPTHU OTHOCSTCS:

TEIJIOBasl 1 XUMUYECKask SHEPTHsl TOIUINBA, TIOTCHIMANbHAsT SHEPT U ITapa U Topsiael BOAbBI, MEXaHIMYEeCKas SHEPTHS H
INEKTPOIHEPTHs

TEIIOBasl U XMMHYECKasi SHEPTUsl TOILIMBA, TEIIOBast SHEPIUs Mapa ¥ ropsiueil Bo/Ibl, KWHETHYECKast SHEPTUsl ABM)KCHUS
TETIIOHOCHUTEIIS

TEIJIOBas ¥ XMMUYECKask SHEPTHUsl TOIUINBA, TEIUIOBAs SHEPTHs Tapa U ropsdeil BOAbIL, MEXaHHIECKast SHEPIUS U IEKTPOSHEPrHs
TEIIOBast U XMMHYECKasi SHEPTUsl TOILIMBA, SHEPIUs CKATHIX Ia30B

OCHOBHBIMU 33/1a4aMU SHEPI€THUECKOI0 XO3SAHCTBA ABIISIOTCS:

neproAndecKkoe odecneueHne IPeANpHATHs BCEMU BUIAMHU SHEPTUH YCTAHOBIECHHBIX TapaMeTPOB IIPU MUHUMAIIBHBIX 3aTpaTax
HaJiexKHOe U OecriepeboiiHoe obecrieueHne NPEANPUSTHS BCEMH BUAAMU SHEPTUH YCTAHOBJICHHBIX 1apaMETPOB MPH MHHUMAaJIbHBIX
HOTEPAX

HaJIeKHOE U OecriepeOoitHoe oOecnedeHre IPEeAIPHATHS MIEKTPO3HEPTHEH IPH MUHIMANIBHBIX 3aTpaTax Ha TPAaHCHOPT

HaJIeXKHOe U OecriepeboitHoe obecniedeHne NPeANpUATHs BCEMU BUAaMH YHEPTUH YCTAHOBIEHHBIX apaMeTPOB MPU MUHUMAIBHBIX
3arparax

IIpon3BoacTBO 3HEPIUH, KK IPaBUIIO, JOIKHO OCYLIECTBIATHCA:
B MOMEHT JJOCTaBKU NOTPEOUTEIIO

B MOMEHT NOTpPeOIeHHS

B MOMEHT pacIpe/eleHus 10 a00HeHTaM

HET IIPAaBUJIbHBIX OTBETOB

OHeprust JOJDKHA TOCTABIIATHCS HA pabodne MecTa:
OecniepeO0itHO 1 B HEOOXOJUMOM KOJIMUYECTBE
OecriepeO0ifHO U B PEriIaMeHTHPOBAHHOM KOJIMYCCTBE
OecrepeOoiHO U TePHOANICCKH

B COOTBETCTBHMH C HOPMaMH OTITyCKa

OHeprust NoTpedIsIeTcs:

HEpaBHOMEPHO B TEUCHUE 3aJaHHOTO MepHoaa
HEpaBHOMEPHO B TEUEHHE KBapTala
HEPaBHOMEPHO B TEUCHUE CYTOK U TOJa
HEpPaBHOMEPHO B TEUCHHE OTOTUTEIHHOTO CE30HA

HepaBHoMepHOCTH OTpeOIEHHS SHEPTUH BbI3BaHA:
HPHPOAHBIMHU YCIIOBUSIMU U OpTaHU3alieil IPOU3BOICTBA
HKOJIOTHYECKOH 00CTAaHOBKOH M OpraHM3aIMel IPON3BOICTBA
Tonorpaguei MECTHOCTH

HPHPOAHBIMHU YCIIOBUSIMHU U OOJIBIIMMH TIOTEPSMU

MOoIIHOCT YCTaHOBOK 10 TIPOU3BOICTBY SHEPTHH:
JI0JbKHA o0ecrieunBaTh 3aJaHHbI ypOBEHb MOTPEOICHUS;
JIOJDKHA 00ecieunBaTh MUHUMYM MOTEPb;




JOJDKHA 00eCedrBaTh MAKCUMYM IOTpeOIIeHus; +
JIOJDKHA 00ecIieurBaTh MaKCUMyM napagmerpos.

ITo xapakTepy HCIIOJIb30BaHHS YHEPTHSI OBIBAET:

TEXHOJIOTUYECKOH, MOTEHIIMAIbHOM, OTONUTEIbHON, OCBETUTENBHON U CAHUTAPHO-BEHTHWIIALIMOHHON
TEXHOJIOTUYECKOH, JIBUTATEIIbHOM (CHIIOBOI), OTONUTENBHON, HU3KOTIOTEHIIUAIIBHON

KHMHETUYECKOH, TeTJIOBON, OCBETUTENHHON M CAHUTAPHO-BEHTHIIALIMOHHON

TEXHOJIOTUYECKOM, IBUTATENFHON (CUIIOBOI), OTOMUTENHHON, OCBETUTENFHON M CAHUTAPHO-BEHTHIIIIHOHHON

B kadecTBe MBUTATENHFHON CHIIBI TEXHOJIOTUIECKOTO U TIOAhEMHO-TPAHCIIOPTHOTO 000PYIOBAHUS UCTIOIB3YIOTCS TIIaBHBIM
obpaszom:

CKaTbIi BO3AYX

IJMEKTPOIHEPTHS

HU3KOYACTOTHBIE HMITYIIECHI

SHTPOMHUS

C1aboTOYHEIE CPEICTBA CBA3M:

TypOHHBI, pajifio, TUCIETIEPCKAst CBI3b
9NIEKTPOBUTATEIH, TUCIIETYEPCKAs CBSI3b
TeneoHbl, pasio, HHTEPHET

TenedoHbI, Pagno, IUCTIETUYSPCKAS CBS3b

Haubonee XapaKTCpHas 4€pTa OOJIBIIIMHCTBA MIPOU3BOJACTBCHHBIX ITPOLECCOB:
CAUHCTBO U B3aUMO3aMCHACMOCTDb TEXHOJIOTHHU U DHCPICTUKU

CIUHCTBO U B3aI/IM006yCJ'IOBJ'IeHHOCTI> TECXHOJIOTUU U DHEPTCTUKN

€AUHCTBO 3KOHOMHUKH U DHEPICTUKU

CIUHCTBO U B38.PIMOO6YCJ'IOBJ'ICHHOCTL TEXHOJIOTUN U SHECPI'CTUKH

OHeproobecneueHne GOIBIINHCTBA TPOMBIIUICHHBIX TPEAIPHATHIA:
MOCTPOEHO Ha IIEHTPAIM30BaHHON CUCTEME

MOCTPOEHO Ha KOMIUIEKCHON CUCTEME

MOCTPOEHO Ha JETEPMUHUPOBAHHON CUCTEME

HOCTPOEHO Ha TEXHOJIOTUYECKOil cxeme

Haubonee sxoHOMIUYHON (HOPMOI SHEPTOCHAOKEHHSI KPYITHBIX MPOMBIIUICHHBIX TPEATIPUATHH SBISCTCS:
BKJIFOUEHHE 3aBOJICKOM KOTEIbHON B 3HEPrOTEXHUUECKYIO CUCTEMY

BKIItOUeHHE 3aBojickoil TOLI B TerioByro cxemy

BKIItOUeHHe 3aBojickoil TOL] B roposckyro cucremy

BKJItOUeHHE 3aBoJCK0i TOLI B SHEproTeXHUYECKYIO CUCTEMY

DHepreTH4ecKoe X034iCTBO IPEAIPHUATUS TOAPA3ICISIOT Ha IBE YaCTHU:
00111€3aBOICKYIO H MECTHYIO

00111e3aBOICKYIO M C TUTAHUEM OT TOPOJICKOiT ceTH

001Ie3aBOACKYIO U LIEXOBYIO

HUPKYJISIIIUOHHYIO 1 3aMKHYTYHO

OO0111e3aBOJICKYIO YaCTh YHEPrOX03iCTBa 00pa3yIoT:

reHepupyrolue, peodpasoBaTeNbHbIC YCTAHOBKH ¥ TOPOACKHE CETH
TeHEPHPYIOIIHE, TETIO0OMEHHbIE U YTHIN3AI[OHHBIC YCTAaHOBKH

HET TPaBUIBHBIX OTBETOB

reHepupyrolyue, Mpeodpa3oBaTebHbIe YCTAHOBKH U 00IE3aBOACKHE CETH

K nexoBoii yacTu sHEProxo3siicTBa OTHOCSTCS:

TIEpPBUYHBIE SHEPTONPUEMHUKHU U LIEXOBBIE TPAHC(HOPMATOPHI

TIEPBUYHBIC SHEPTONPUEMHHUKH, IIEXOBBIC MPEOOpPa30BaTENbHbIC YCTAHOBKHM U BHYTPHIIEXOBBIC PACTIPEICIUTEIbHBIC CETH
MIEPBUYHBIC JICKTPOITPHEMHHKH, IIEXOBbIe TIPe00pa3oBaTeIbHBIC YCTAHOBKU H KOJIBIIEBBIE CETH

BTOPHUYHBIE SHEPTONPHUEMHIKH, TeHEPaTOPHbIE U IPeoOpa30BaTeNbHbIC YCTAHOBKU U BHYTPUIIEXOBBIE PACHPEICIUTENbHBIE CETH

HO}I SHCPTOHOCUTCIIAMU ITIOHUMAKOT!

MaTepraIbHOE TeJI0 WIH MaTepHabHYIO CPEy, 00JIafaroyi0 ONIPEAEICHHBIM IIOTEHIIMAIOM U IIEPEJafOIIyI0 SHEPTHIO OT OJJHOTO

MaTepHaJILHOTO Tella K IPYTUM

KUIOKOCTH, 06naz[alomy10 OIIPEACIICHHBIM IMOTCHIIUAJIOM U IICPCAAIONIYIO SHEPTUIO OT OAHOTO MAaTC€pHUaJIbHOT'O TCJIa K IPYTUM
MaTE€pHUAJIbHOC TEJIO WK MAaTCPUAJIBHYIO CPENY, 06J1ana}0111y10 OINPEACIICHHBIM NOTCHIIMAIOM 1 MEPEIAIOINYIO DHEPTUIO OT OHOM

CUCTEMBI K IpYTOH

MAaTCpHUAJIbHOC TEJIO UJIKM MaTEPUAJTIBHYIO CPEaY, 06naﬂa}omy10 OMMPEACIICHHBIM MMOTCHIHAIOM U aKKYMYJIUPYIOUIYIO TCIIJIOBYIO

SHEPTHUI0

I'nmaBHOI 3a1aueil sHEproHocuTeNneil Ha MPEeNPUITHH SBIIAETCS:




nepeqaya TEIIOBOM SHEPIUU OT UCTOYHHUKA K ITOTPEOUTEII0
obecriedeHne yCI0BHil JOroBopa ¢ a0OHEHTOM
ofecIieyeHUe YCIOBHIT TEXHOJIOTHYECKOT0 Ipolecca
obecrieueHNe YCIOBUH OTCYTCTBUS yTEUEK

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

MaKCUMaIbHOU 3()(hEeKTUBHOCTH B paMKax 3a/laHHBIX apaMeTPOB

MaKCHMaJIbHOWH HETOKCHYHOCTH B PAMKaX 3a/laHHbBIX [1apaMeTpoB

MaKCHMaJIbHOM JEIICBU3HBI B paMKaX 3a/laHHBIX [TapaMeTpOB

[TapameTpbl SHEPrOHOCHUTEIIS ONPECIISIOTCSL:
XapaKTEPUCTUKAMH TIePe/IaloIero 000py 0BaHuUs
XapaKTepUCTHKaMH TEITOBOTO 000PYI0BaHHS
XapaKTepUCTUKAMU MOTPEOIISIONIETO 000pyI0BaHUSI
XapaKTepUCTUKaMH abOHEHTa

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

3aKa34UKOM

norpeduTeneMm

B XO/I€ IPOEKTHBIX PACUETOB

I'padmkm Harpy30K MPEIIPHATHS 3aBUCAT OT:

THUIIA ¥ HA3HAYEHHS SHEPTOHOCUTES, a TAKOKe OT PEKUMa pabOTHI MOJAOIIeH ceTh
THUTA ¥ Ha3HAYEHHs SHEPTOHOCUTENS, a TaKKe OT PEeKUMA PAOOThI MPeANPUITUS
TETIIOEMKOCTH SHEPTOHOCHUTEINS, a TAKKE OT PEXKUMa pabOThI IPEAIPUITUSL
TUTOTHOCTH U JTABJICHUS SHEPTOHOCHUTEIS, a TAkKe OT PeXKUMa PabOTHI MPEATIPUATHS

Ce30HHBII rpadMK TEIIIOBOM HArpy3KH MPEANPHATHS UMECT:
PpaBHOMEPHBIN XapakTep

NEPUOJUYECKUN XapaKTep

JIMHEHHBIN XapakTep

HEpPaBHOMEPHBIH XapakTep

IIpou3BoAUTENBHOCTH KOMIIPECCOPHOTO 0O0PYIOBAHUS 3aBUCHT OT:

CE30HHOT'O0 U3MEHEHHS INIOTHOCTH aTMOC(HEPHOT0 BO3/yXa U AaBJICHUS HarHETaHUs
BJIQYKHOCTH aTMOC(EPHOT0 BO3/yXa U JaBJICHUS HAarHETaHUS

YHCTOTHI aTMOC(HEPHOTO BO3/TyXa U AABICHHUS HATHCTAHUS

CE30HHOT'0 U3MEHEHHS INIOTHOCTH aTMOC(HEPHOTO BO3/IyXa M AABJICHUS B BBIITYCKHOH JINHUH

HeraruBHBIM (hakTOpOM, BIHAIOMINAM Ha pabOTy KOMIIPECCOPHOTO 000PYIOBaHNS, SBIACTCS:
HEpUTMHYHAs paboTa MEeKTPOIBUIATEINSA

HEPUTMHYHOE MOTPEOIEHHE CKATOTO BO3LyXa

HepaBHOMeEpHas M0ava CKaToro Bo3IyXa

HEepaBHOMEPHOE MOTPEOIICHUE IEKTPOIHEPTHH

CxaTblil BO34yX He o0amaer:

COOCTBEHHOH KaJIOPUHHOCTEIO, XapaKTEPU3YIOMIEH SHTAIBITHIO

COOCTBEHHON KaJIOPUIHOCTBIO, XapaKTEePU3YIONIEH SJHTPOITHIO U YTEUKI

COOCTBEHHOM KaJIOPUHHOCTEIO, XapaKTePU3YIONIeH THHAMIKY HarHETaHUsI

COOCTBEHHOW KaJIOPUHHOCTBIO, XapaKTePU3YIOIIeH 00bEMbI HCITOIL30BAHUS TIapa U TIII0QUKAIIH

Ckatblil BO3yXx He o0najaer:

TEIUIOTBOPHOH CITOCOOHOCTBIO, SBJISIOMICHCS OCHOBHOM XapaKTepUCTUKOM BCeX BUIOB TOILIMBA
pa3peKEHHOCTHIO Ha BXO/E B KOMITPECCOP

TOKCHYHOCTEIO

TEIUIOBLIM IIOTEHIHAIIOM

Cxatblil BO31yX HE UCIIOJIb3YETCS:

B TEPMHUUECKUX PEAKIUAX KaK KUCIOPOJ U TBEPAOE TOILIUBO

B KaTAJIMTHYECKUX PEAKIHUAX KaK KHCIOPOJ U TBEPJOE TOIIHUBO
B XMMHUUYECKHUX PEaKIMAX KaK KHCIOPOA U TBEPLOE TOMINBO

B PEaKUMIX OKUCJIEHHS KaK KUCIOPOJ U TBEPJOE TOILUIUBO

B cmity cBOeit MHOTOKOMIIOHEHTHOCTH CHKATBIH BO3IIyX HE MOXKET OBITh MCITOJIL30BAH:
Juts 00pa3oBaHMS 3alIUTHOM cpenbl B Typboarperare
Juts 00pa3oBaHMsl OXJIaXKAAIOLIeH Cpelibl B TETII00OMEHHUKE




Juts 00pa30BaHMsl 3aLIUTHOMN Cpebl KaK Tehid
JUTsE 00pa30BaHMsl 3alUTHOM Cpe/Ibl KaK a30T M aproH

Cxartslit BO34yX 00J1a1aeT BO3MOKHOCTBIO:

npeoOpa3oBaHust HOTEHIUAIBLHOI SHEPTHU CTPYH SHEPIOHOCHUTEIIS B MEXaHUUYECKYIO SHEPTUI0
npeoOpa3oBaHUsI SHTAIBIHU CTPYH SHEPTOHOCHUTEISI B MEXaHUUECKYIO SHEPTUI0
peoOpa30BaHMs KHHETHIECKOH SHEPTHH CTPYH SHEPTOHOCHUTEIS B MEXaHHUECKYIO SHEPTHIO
npeoOpa30BaHUs KHHETUYECKOH SHEPIUU CTPYH SHEPTOHOCHUTEIIS B JaBICHHE

OCHOBHOM XapaKTEPUCTHKON SHEPTOpecypca sSBISETCS:

CIIOCOOHOCTH BBIMOTHEHHS PaOOTHI eANHHIICH 00beMa IPH pabodnX mapaMeTpax
CrOoCOOHOCTH BBHIMIOJHEHUS pabOThl eIMHMILIEH Macchl IPH pabouux mapamerpax
€ro JIeIIeBU3HA

CIIOCOOHOCTH K CXKATHIO H PACHINPEHHUIO

[LnotHOCTB pacxoayeMoro Bo3ayxa 3aBUCHUT:
OT OaBJICHUA U OTHOCHUTEIHLHOM BIQKHOCTH
OT IaBJICHUA U TEMIIEPATYPHI

OT MJIOTHOCTHU U TEMIIEPATYPhI

OT KOHICHTpalu KOMIIOHCHTOB

CHIKeHUe TaBIeHHs CKaToro Bo3ayxa Ha 0,1 kr/cM2 103BOJISIET COKPAaTHTh MOTPEOICHUE CKATOTO BO3AyXa!
npumepHo Ha 4 %

npuMepHo Ha 3 %

npuMepHo Ha 2,4 %

npumepHo Ha 2 %

TouHO moanEepKUBaTh 3aJaHHOE JABICHHE JINO0 €T0 Mepemnas HO3BOIACT:
YCTaHOBKA Aua(parmbl

YCTaHOBKA PETYINPYIOLINX KJIaaHOB

YCTaHOBKA COPOCHBIX KJIAITAaHOB

YCTaHOBKA 3aIIOPHBIX BEHTIIICH

He no3Bouisier ocymmecTBIsITE TOYHOE MO/IICp’KaHue IapaMeTpoB Ha 3alaHHOM YpOBHE:
HET NPaBUIIGHBIX OTBETOB

IpaBUIBHBIC OTBETH 3 U 4

JpOCCeIMpPOBaHUE HA 3alI0PHOI apMaType

YCTaHOBKA OTPaHUYUTEIBHBIX YCTPOICTB

OCHOBHBIMH ITOKa3aTEIIMU KaueCTBa CKATOIO BO3ayXa SIBJIAIOTCA:

JAAaBJICHUEC, BIIAXXHOCTb MU YUCTOTA BO3AyXa OT 33.r‘p5[3H6HPII>II MCXaHUYCCKUMH MPUMECIMU
JaBJICHUEC U YMCTOTA BO3QyXa OT 3an513HeHPII>'I MEXaHNYICCKUMHU MTPUMECIMU

BJIQAXKHOCTb 1 YUCTOTA BO3AyXa OT 3arp;13HeH14171 MEXaHUYECKMMU MPUMECIMU
JABJICHUEC, BJIAXXHOCTD U ITIJIOTHOCTH

K pesknm konebaHnsAM DaBIEHHUS B BO3AYyXOPACTIPEACTUTEIFHON CETH IPUBOIST:
cOpoChI BO3/IyXa MPH OTKIIIOYEHUSIX aOOHEHTa

cOpOCHI BO3/TyXa P OTKIIIOUYEHUSIX KOMIIPECCOPOB

cOPOCHI BO3/TyXa IIPH OTKIFOYCHHUSX aBTOMATHKN KOHTPOJIS

cOpOCHI BO3AyXa IPH OTKIIFOUCHUSAX BBIKIIIOUATEIeH

ITpu GoBIION BIaXXHOCTH BO3IyXa BOSMOJKHA:
BBINAJICHUE UHES U3 BO3yXa

abcopOIMs BIIaru U3 BO3AyXa

cyOnManust Bo3yxa

KOHJIeHCalUsl BIIaTd U3 BO3/yXa

Jnst BomocHaOKEHHST TPOMIIPEIIPHUIATHIT UCTIONB3YIOTCS:
MOBEPXHOCTHBIC M TIOJI3EMHBIC BOJIBI

MOBEPXHOCTHBIE BOJBI

TPYHTOBBIC BOJIBI

TOJIBKO TI0/I3EMHBIE BOJBI

Biara Ha BHYTpEHHUX IOBEPXHOCTSX JETaleH:

CHMJKACT UX U30JIALMOHHBIE CBOIICTBA U MOXKET SIBUTHCS IIPUYMHON OTKa3a
CHIDKACT UX J0JTOBEYHOCTh U MOXET SIBUThCS IPUYMHON OTKa3a

CHIDKACT UX CTOUMOCTb M MOKET BUThCS IPUUUHOM OTKa3a

CHIJKACT UX U30JIILHMOHHBIE CBOMCTBA U MOKET BBI3bIBATH I1OSIBIICHUE HAKUIIN




Peunas Boza xapakrepusyercs:

BBICOKOH JKECTKOCTBIO

OTHOCHTEIHLHO HEOOJBIION INIOTHOCTLIO
OTHOCHTEILHO HEOOJIBIION KECTKOCTHIO
OTHOCHTEJIBHO HEOOIBIION 3arpsI3HEHHOCTHIO

ConeprkaHue BIard B BUJE MTapa B CXKaTOM BO3/yXe OLICHUBAETCS:
€r0 BJIaroCoAepKaHUuEM

HCUXPOMETPOM

€r0 OTHOCUTEIBHOH BIAKHOCTBIO

€r0 CTEIEHBIO CYyXOCTH

ITon3eMHBIE BOMBI:

CUJIBHO 3arpsi3HeHbI OaKTepUIMH
00J1a1a10T BBICOKHUM COJIEpIKaHHeM CoJeit
HEIOCTYITHBI

CHJIEHO MUHEPAITN30BaHbI

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

Ka4€CTBO BOIbI

Ka4€CTBO BOJIbI U €TI0 MOIITHOCTH

Ka4€CTBO BOABI U €0 JOCTYITHOCTDH

OTHOCHTENbHAS BIAXHOCTh BO3/yXa 3TO:

OTHOIIEHHE MacChl BOASHOIO Mapa, HAXOAAILIErocs B JaHHOM 00beME BO3/1yXa, K MacCe HACHIIEHHOTO BOJISHOIO Mapa B TOM XK€
o0BeMe BO3yXa M IIPH TOH JKe TeMIeparype

OTHOIIIEHHE MaCCHI BOASHOTO I1apa, HaXOISIIErocs B JaHHOM 00beMe BO3/yXa, K Macce BIard TOTO ke 00beMa U IPU TOH ke
TemIeparype

OTHOIIIEHHE MacCHI BOJIBI, HAXOIAIIEHCS B JAHHOM 00BheMe BO3/TyXa, K Macce HACBHIIIEHHOTO BOJSTHOTO TT1apa B TOM K€ 00beMe
BO3/yXa U IIpU TOH K€ TeMIlepaType

OTHOCHUTENbHAas Oe3pa3MepHas BEITHUHHA

OTHOCHUTENbHAS BIAXXHOCTH BBIPAKASTCSI:
B JIOJIAX OT 00BbeMa

B IrpaMMax Ha KHJIOTPaMM BJlard

B TIPOIICHTAX

3TO KOHCTaHTa

CocTosiHHE HACBIIIEHUS 3TO:

COCTOSTHUE PABHOBECHUA MEKAY UCTAPEHUEM KUIKOCTHU U KOHCHCAIINCH Tiapa u3 Bo3ayxa
COCTOSTHHE MaKCHMaJIbHOM KOHLEHTpalnu

COCTOsIHHUC PAaBHOBECUA MEXKIY MaccoM KUJIKOCTH U KOHJIEHCaTa Bard u3 BO31ayXa
COCTOSIHHE TEIIOBOro OaaHca

B ocHOBY TepMOIMHAMHYECKOTO cII0co0a OCYIIEHHs BO3/LyXa MOJOKEHO SBICHUE:
KOHJIGHCAIIM BIIaTU U3 BO3[yXa IIPU €ro C)KaTHH M Harpesa

KOHJICHCAITMH BJIATH U3 BO3/yXa IIPU €r0 CXKATHH M OCYIICHHS

KOHJICHCAI[IH BJIaTH U3 BO3yXa IIPU €r0 PacIIUupeHUH

KOHJIGHCAIIX BIIaTU U3 BO3AyXa IIPU €r0 CXKATHUH U OXJaXKJEHUH

IIpu cxxaruu BO3ayX:
He HarpeBaercs
HarpeBaercs c1abo
HarpeBaeTcs
OXJIaXOacTCsa

CucTeMbl BOLOCHA0XKEHUS ITO:

COBOKYITHOCTH COOPY)KEHHI BOJIOMPOBO/IA U MOCICAOBATEILHOCTD PACIIOIOKCHHUS X HA MECTHOCTU
BOJIOMPOBO/IHASI CETh HA MECTHOCTH

COBOKYITHOCTH COOPYKEHHI BO103a00pa

MOCJICIOBATEIBHOCTD PACIIOIOKEHHSI BOJOMIPOBO/Ia Ha MECTHOCTH

OCHOBHBIE CXEMbI CHCTEMBI BO,I[OCHa6)KeHI/IHZ

NpAMOTOYHAA CXEMa, IIPAMOTOYHAA C TOBTOPHBIM UCIIOJIb30BAHUCM BOJBI U 060pOTHaH
MpsAMOTOYHAA CXEMa, TPAMOTOYHAA C IIOBTOPHBIM HCIIOJIB30BAHHUEM BOJBI U OTKPBITAA
HET NPaBUJIIbHBIX OTBETOB




3aKpbITad CXeMa, MPAMOTOYHAsA C IIOBTOPHBIM UCIIOJBb30BAHUEM BOABI U OGOpOTHa}I

TemrmepaTypa, Ipu KOTOPOH HAYMHAETCS 00pa30BaHUe KOHICHCATA, HA3bIBACTCSI:
TOYKOM KUITEHUS

TOYKOM HACKIIECHUS

TOYKOU POCHI

temneparypoit Jlebas

ITpou3BoAUTETN KOMIIPECCOPOB MPOCKTUPYIOT MAIIUHBI IS paO0OYUX TEMITEpaTyp:
okoJio 50 °C
okoj0 60 °C
okoJio 88 °C
okoJio 80 °C

OTeneHue KarensHOi BIard IPOUCXOIUT B!

LUKJIOHHOM CeNapaTope, yCTAHOBIEHHOM Ha BBIXOJIe KOMIpeccopa
LIUKJIOHHOM BJIarOOTAEIUTENE, YCTAHOBIEHHOM Ha BBIXOJI€ KOMIIPECCOPa
(uIBTpE, YCTAaHOBJICHHOM Ha BBIXOJIE KOMIIpeccopa

LUKIOHHOM celapaTope, yCTAaHOBIEHHOM Ha BXOJ€ KOMIIpeccopa

OCTaTo4HBIN YPOBEHB XJIOpa 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 M/ mpu BpeMeHH KOHTakTa He MeHee 30 MHH
He MeHee 1,0 MI/i mpu BpeMeHH KOHTakTa He MeHee 30 MUH

HacocHas ctannus NEPBOTO NMMoaAbEMa NpC€aAHa3HaA4YCHa JIA:

Imoaa4Yu BOAbI B HEITIOCPEACTBEHHO B CUCTEMY BO,I[OCHa6)KeHI/I$I

noaadyuv BOJbI B prﬂ-OTCTOﬁHHK WJIN HENOCPEACTBEHHO B CUCTEMY BOHOCHa6)KeHI/I}I
MNOAINTKH BOJIOM CHUCTEMBI BOZ[OCHa6)K€HI/IH

nojgadyu BOJbI B (bHHBTpI)I CHCTCMBI BO,ZIOCHa6)KeHI/I$I

IMosiBIeHNE KOHACHCATA CBSI3aHO:

C IPHCOCAaMHU BO3/yXa B KOMIIPECCOP

C yTedKaMHM BO3/yXa U3 KOMIIPECCOpa, PeCUBEpa, OCYIIHUTENS i (HUIBTPOB
C 3aKJIMHUBAaHUEM KOMIIpeccopa

C MOBBILICHHEM TEMIEpaTypbl aTMOC(HEPHOTO BO3IyXa

Jl1st cnuBa KOHIEHCaTa MPUMEHSIOT YCTPOMCTBa:
PY4HBIE, IOTIABKOBbIE, CTPEIOYHBIE U DJIEKTPOHHBIE
PY4HBIE, IOTJIaBKOBbIE, HHIUKATOPHbIE U IEKTPOHHbBIE
pYYHBIE, TOIUIaBKOBBIE, TAWMEPHBIE U AJIEKTPOHHBIE
pYy4HbIE, U AaBTOMATHYECKUE

HaBHeHI/IC ra3a B IOJAaIIUX MaFI/ICTpaJ'lHX JJIs1 aI[MI/IHI/ICTpaTI/IBHBIX SJIaHPIfIZ
10,005 MITa

20,01 MITa

30,105 MITa

2+52 MIla

JlaBjeHue rasa B MOJAIOIIMX MAardCTPaJISX Ul IPOM3BOICTBEHHBIX 3aHHii, B KOTOPBIX BEIMUMHA JIABICHHUS ra3a 00yCIOBIICHa
TpeOOBaHUSIMH TIPOU3BOICTBA:

13,2 MIla

2 1,2 MIla

3 2 MIla

42+4.3 MIla

HaBJ’IeHI/Ie rasa B MOJAar0IMX MarucCTpajadaX AJisd dKHUJIbIX SZ[aHPIfII
1,2 MITa

5,06 MITa

0,003 MITa

1,2+3,05 MITa

JlaBneHue ra3a B Ha3eMHBIX Ta30IpOBOAAX Ha OTJEIBHO CTOSIIUX OMOPaX, KOJOHHAX, 3CTAKaAaX U dTaxepKax:
He 6onee 1,4 (mis npupoanoro raza) 2,6 (s CYT') Mlla

He 6ouree 1,4 (qurs mpupoxaHoro rasza) 1,6 (mms CYT') MIla

He 6onee 1,2 (mist mpupoaHoro raza) 1,6 (ans CYT) MIla

He 6onee 0,2 (mnst mpupoaHoro raza) 0,06 (ma CYT) Mlla




K 0co06eHHOCTSAM aBTOHOMHBIX CHCTEM Ta30CHA0KEHHSI, UCTIOJIb3YIONIMX HU3KHE U CPETHHUE TaBICHUS, OTHOCHTCS:
WCIOJIb30BaHUE TOPEJIOK C IPUHYIUTENBHOM 1Mojaueit Bo3ayxa

HCII0JI30BaHKE TOPEJIOK C ECTECTBEHHOM 1ojaueit Bo3ayxa

HCII0JI30BaHKE TOPEJIOK CO CMELIaHHOW Io/1aueil Bo3nyxa

MCIOJI30BaHUE TOPEJIOK C IUKIOHHOM 1Mojjaueii Bo3ayxa

JlnameTphl ra301POBOIOB OMPENEISIOTCS:

THAPABJINYECKHM PacueTOM IIPU MAKCHUMAIBbHOM Pacxo/ie KOHAeHcaTa
THIPABIMYECKAM PACIETOM IIPH MIHUMAIIEHOM PacXo/ie raza
a3pOANHAMHUYECKUAM PAcIeTOM IIPH MAKCHMAIBEHOM PacXoje rasa
THAPABINYECKHM PacueToOM IPH MaKCHUMAJILHOM pacxoje rasa

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

M0 MOHOJIUTHBIM CT€HaM

0 [IyXUM CTE€HaM

[0 OIIOPAaM IEPEKPBITUI

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

MOoA3C€MHas U Ha Ooropax

noa3eMHas U HaaA3EMHaA

KaHaJIbHas 1 HaJA3€MHas

Ha/zemubie ra30mpoBO/IbI MOTYT TPOKJIIA IBIBATHCS:
[0 HABECHBIM OTIOpaM

M0 METAJUTMIECKUM KOJIOHHAM (Oropam)

0 3CTaKaje

[0 OT/EIBHO CTOSIIUM KOJIOHHaM (0mopam)

CpeﬂHI/Ie 1 KPYITHBIC IIPOMBINUICHHBIC TPEATIPUATUA TPUCOCTUHAIOTCSA K TOPOACKHUM PACTIPECACIIUTEIIbHBIM Ira3onpoBogam:
CpE€AHETr0 NI BBICOKOI'O AaBJICHUSA

CpCAHEIO NI HU3KOT'O JaBJICHUA

HET IPAaBUWJIBHBIX OTBETOB

CpE€AHETO U BBICOKOT'O JaBJICHUA

OO01ee OTKITIOYAIOIIEE YCTPOHCTBO (3aJBHKKA) IIPEAHA3HAUCHO JUIS:
OTKJIFOUCHUS [OJJa4Yl Ta3a NpH paboTax Ha CHCTEME ra30CHA0KCHUS
OTKJIIOUEHUSI O/Ia4H ra3a NPH MOHTAXXE CHCTEMbI Ta30CHA0KEHUS
OTKJIIOUEHUSI OIauH ra3a MpY PEMOHTE MIIM aBapUH CUCTEMBbI Ta30CHA0KEHUS
OTKJIFOYCHUS [T0JaYH Ta3a IIPH IPOYBKE CHCTEMBI Ta30CHA0KEHUS

HpOZ[yBO‘{HBIe ra3sonpoBOAbl IPECAHA3HAYCHBI AJIA:

YAaJICHUsA FaSOBOB}lyH]HOﬁ CMCCH U 3aIlIOJIHCHH CUCTEMbI YUCTBIM Ira30M BO BpEM:I ITYCKOB
YAaaJacHusd 3al“p$[3H€HI/II\/’I U 3aIT0JIHCHUSA CUCTEMBI YMCTBIM I'a30M BO BPEMSA ITYCKOB
YAaJIeHus KOHJAEHCATa 1 3aIlI0JTHCHUA CUCTEMBI YMCTBIM I'a30M BO BpEMs IIYCKOB
3aI10JIHCHU CUCTEMbI YUCTBIM I'a30M BO BPEMA IMPOAYBKH

Jnst onpeniesieHns KauecTBa MPOAYBKH Ha IPOJyBOYHOM Ia30[POBO/IC YCTAHABINBAIOT:
ra30aHajJn3aTop Ui 0TOopa NpoObl cpebl

p-h metp st oTGOpa MPOOHI CpeIbI

HITYLIEP ¢ KPAHOM IS HOAKITIOUEHUS] MaHOMETpa

LITYLIEp C KpaHOM 17151 0TO0pa MpoOkI Cpeabl

CocTaB ra30Boi cMecH MOXET OBITh OTIpeNeNieH Ha!
00pa3oBOM MaHOMETpe

p-h metpe

MEPEHOCHOM H3MEPHUTENEHOM KOMITIEKCE
ra3oaHanu3aTope

KoMMyHanbpHO-0BITOBBIE IPEANPHUATHS CO CPABHUTEIBLHO HEOOJIBIIMM PACX0J0M HPHCOEIUHSIIOTCS K:
MarucTpajbHbIM Ia30IPOBOJAM HU3KOIO JABJICHUS WU PE3EPByapHbIM IIapKaM

TOPOJCKHMM Ia30IIpOBOJAM HU3KOT'O JaBJICHUS WIK PE3E€PBYapHBIM HapKaM

TOPOJCKHMM I'a30IIPOBOJaM HU3KOI'O JaBJICHUs WIH PE3€PBYapHBIM IIapKaM

TOPOJCKHM I'a30IpOBOJaM HU3KOT'O JaBJICHUs WIK PE3epBYapHbIM MapKaM

Mex1exoBble Ta30MPOBOIbI HA IPOMBIIUICHHBIX IPEINPUITUSIX MOTYT OBITh:




TOJIbKO HaJA3€CMHBIMU
NOA3C€EMHBIMHU U HAZI3EMHBIMU
TOJIBKO IMOJA3C€CMHBIMH
KaHaJIbHBIMU 1 HA OTIOpax

ITpoxnanky ra3onpoBo0B BHYTPH 3AaHHUH M COOPYKEHUH ClIeAyeT MpelyCMaTpUBATh:
OTKPBITOI

3aKpBITOM

CMEIIaHHOMI

HET [IPAaBUJIbHBIX OTBETOB

I'a30npoBO/IbI, POKIIAIBIBAEMBIC BHYTPHU OMEIIEHHUH, JOIKHBI OBITH BBIIOJIHEHBI:
U3 CHELHATbHBIX MaTepUaIoB

W3 OI[MHKOBAHHBIX TPYO

U3 THOKUX apMUPOBAHHBIX TPYO

U3 CTAJIBHBIX TPYO

YcTaHOBKA OTKITIOYAIOIINX YCTPOMCTB HA BBOJAX Ta30MIPOBOLOB HU3KOTO JaBJICHUS JOJDKHA IPEIyCMaTPHBAThCA:
CHAPYXKH 3IaHUs

BHYTPH 3IaHUS

B CITEIIMAJIBHBIX KaHaIax

O IOKOJIIO 3/[aHUS

Ha razomnpoBogax ¢ ycioBHbeIM mpoxooM Menee 100 MM ciiefyeT NpuMeHsTh:
PEMOHTHBIE PACCEUKU

[T-00pa3Hble KOMIIEHCATOPBI

(hiraHIIEBBIC KOMIICHCATOPHI

JKECTKHE KOMIIEHCATOPBI

MHUHUMAaJIBHBIE PACCTOSIHUSA 110 TOPU30HTAJIM B CBETY OT HAA3EMHBIX ra30MPOBO/IOB, MPOJIOKEHHBIX HA OMOPAX, JI0 KUJIBIX U
OOIIECTBEHHBIX 3/IaHNI JJOJDKHEI OBITh:

HE MCcHee 3 M

e menee 0,6 M

HE MEHee 5 M

HE MeHee 2 M

I"a30mpOBOIBI TOKHBI UMETh YKJIOH:
He meaee 0,008
He meHee 0,003
e menee 0,012
He menee 0,053

T"a30mpoBOIBI, MPOKIIAIbIBAEMBIE TI0 HAPY>KHBIM CTEHAM 3[aHHM, SCTaKaaaM, OTopaM, a TAKKe CTOSIKH Ha BBIXOJE U3 3eMJIIH [IPH
HEOOXOUMOCTH JOJDKHEI OBITh:

3AIUIIEHBI OT MEXaHUIECKUX TTOBPEIHKICHHIMA

3AIUIIEHB] OT XUMHYECKOH KOPPO3UH

3alIMIIEHBl OT MUHEPATBHBIX OTIOKEHUN

3aNUIIEHBI OT (JIAHIIEBBIX YTEUCK

B HI3MINX TOUKax ra3ompoBOA0B HEOOXOAUMO YCTaHABIMBATE:
IPSI3EBUKU

nuadparMel

TpyOku Bertypn

YCTpOICTBa JUIsl yAaIeHus] KOH/IeHcaTa

Ha razomnpoBosax mox OKOHHBIMH ITpOEMaMH B OaTKOHAMH 3/IaHU HE CIIEyeT IpeyCMaTpIBATh:
JAPCHAXXHBIE OTBOABI Ha Ta30IIPOBOAAX

MaHOMETPBI Ha Ta30IIPOBOIAX

(bmaHIIEBBIC WK Pe3b0OBBIC COCIMHEHHUS Ha Ta30IIPOBOJIAX

pacrpenenuTeIbHbIe TPEOCHKH

Hanzemnsbie ra3onpoBoibl ClieIyeT MPOEKTUPOBATE C YUETOM:
KOMIICHCAIINHU TPOJIONBHBIX AedopMaruii

MEXaHUYECKUX MOBPEXKICHUN

KOMIIEHCAIMHU MOTEePh JaBIEHUS

KOMITEHCAIIMH CE30HHBIX MOTEPh

T"a30mpoBOIBI HU3KOTO U CPEeTHETO AABJICHUS IOIYCKAaeTCsl MPOKIaAbIBaTh 10 HAPY>KHBIM CTEHAM KHJIBIX U OOIIECTBEHHBIX 31aHHIA:




He HIDKe V CTEIEHH OTHECTOMKOCTH
He Hke IV creneHu oruecToikocTu
He Hke VI cTeneHn oruecToHKoCTH
He HKe | cTeneHn OrHeCTONKOCTH

FaSOHpOBOZ[BI HU3KOTO JaBJICHUA C YCJIOBHBIM JUAMCTPOM TPY6 110 50 MM JA0IYCKAacTCs MMPOKIaAbIBATh:
IIO KPpbINIaM XHUJIBIX TOMOB

10 CTCHaM KHUJIBIX JTOMOB

10 BHYTPCHHUM NEPEKPBITUAM XKXUJIBIX JOMOB

1o Q)yHﬂaMeHTaM KHUJIBIX TOMOB

Ha/zemHbIe ra30mpoBo/IbI MO3BOJISIFOT BBIMOJIHATH PEMOHTHBIE PAOOTHI:
NpH OTKIIOUSHUH MOTpeduTeneit

TIPH TTOJTHOM JIEMOHTAaXE CETH

0e3 moTeph JaBlIEHUS B CETH

0e3 OTKJIIOUYCHHUS TTOTpeduTeneit

YMeHbIIeHNE PAaCcCTOSIHUS MEXKIY Ta30IPOBOIOM U JIEKTpoKadeneM i OpOHHPOBAHHBIM KabeneM CBSI3H BO3MOXKHO TIPH:
YCJIOBHH MPOKIAAKA HX B THIIOBBIX KaHaIax

YCIIOBHH MPOKIAAKK UX B 3a3eMJICHHBIX Tpy0Oax

YCJIOBUY MPOKJIAIKN MX B OETOHHBIX KOpobax

YCJIOBUY MPOKIAIKU UX B QyTisipax

KoHneHcaToOTBOTYMKY YCTaHABITUBAIOTCS:

B KOHCTPYKIIMOHHO-YIOOHBIX MECTax

B MecTaxX BO3MOKHOTO BBINIA/ICHHUS KOHJIEHCaTa
B MECTaX BO3MOYKHOT'O BbIIIA/ICHUS UHES

B MECTax C MOBBIIIEHHON TeMIepaTypoi

[Ipyn-oTCTOMHUK CITY>KUT AJIsL:
MpeIBaAPUTENLHON OYHCTKH BOJIbI
MpeIBapUTEIHLHOTO OTCTOSI BOJBI
MPEIBAPUTEIBHOTO YMATUSHHS BOJIBI
AKKyMYJIHPOBaHHsI CTOKOB

PesepByap uucToil BoAbl IpeIHA3HAYEH L

CO3/IaHMs HAaIlopa y NoTpeduTeNei B ciydae OTKIIOUCHUS CHCTEMBI

XPaHEHHUs BOJIbI

XpaHEHHS BOIBI U CO3MaHMA HAIIOpa y psiia MOTpeOuTeNel B CiTydae OTKIIFOUCHUS CHCTEMBI
CO3JaHUS HATopa y B0J03a00pa B CiTydae OTKIIFOUCHUS CUCTEMBI

Jis 06paboTKM KOHIEH caTa Mepe COPOCOM €ro B KaHATU3AIHIO HCTIONB3YIOTCS:
BOJAHO-MAacCJSTHBIE PECUBCPLI

BOJIHO-MACIISIHBIE TPSI3EBUKH

BOJTHO-MACIISTHBIC (DHIIBTPHI

BOJIHO-MAacCJISTHBIE CEMapaTophl

B ocHOBY paboTbl BOJHO-MACIISIHBIX CENApaTOPOB 3aJI0)KEHBI TPH IIPUHIIUIIA:
¢moTarst, abcopOuns 1 MeMOpaHHAasT (GUITBTPALI

¢notarus, abcopbuus u MemMOpaHHas HHOUIBTPALIUL

¢utoranus, necopObuus n MeMOpaHHas QUIbTPALNS

KOTeHepanus, abcopOrys 1 MeMOpaHHast QUIBTPALUs

I'maBHast 1eTb MpoLIecca OCYIIKH C OXJIaXKICHUCM:

MOBBICHTD TEMITEPATYPY CHKATOTO BO3AyXa 0 YPOBHS KOHACHCAIIMN HAXOISIICHCS B HEM B BHJIE Mapa KUIAKOCTH
MOHU3UTH TEMIIEPATYPy CIKATOTO BO3IyXa IO YPOBHS KOHICHCAIIMN HAXO/SIICHCS B HEM B BUE Mapa KUJAKOCTH
MOHU3UTH TEMIIEPATYPy XOJIOJHOTO BO3/AyXa 0 YPOBHS KOHACHCALIMY HAXOSIIEHCS B HEM B BUJE Mapa >KUAKOCTH
MOHU3UTH TEMIIEPATypy TOPsAUEro rasa 10 YPOBHSA KOHJCHCAIIMH HAXOAIIEHCS B HEM B BHJIE Mapa KHUIKOCTH

Hacocnas craHmus BToporo moabeMa npeIHa3HaueHa UIs:
CO3/1aHMs JOIIOJIHUTEIBHOTO Haropa

CO3/IaHMsI OCHOBHOTO Haropa

CO3JIaHNUS TTOJIIIOPA BOAKI B CETh

CO3JaHUS HATIoOpa neper abOHEHTOM

Hacocnast cranius TpeTsero noabeMa rnpegHa3HadeHa Jis:
noabeMa BOJIbI B CETh
MoJIbeMa BOJIbI B paCIIMPUTENbHBIN Oak




HOJbeéMa BOJBI B OaK-HAKOMUTENb BOIOHAIOPHOI OarHu
CO3/IaHMs JaBJICHUS BOJBI B CETH

[Ipu oTpUmaTeNpHBIX TEMIIEPATypax BO3LyXa HEOOXOMMO UCTIOIB30BaTh:
aKTHBHBII OCYIIUTENb

JIeCOPOLIMOHHBII OCYIINTENb

aJICOPOLIOHHBIA pereHepaTop

a1IcOpPOIOHHBIN OCYIIUTENb

ITpumeHeHMe 000OPOTHBIX CHCTEM:

MO3BOJISET CHU3UTH 3arPS3HEHUE BOJBI B BOAOEMAX

MO3BOJISIET CHU3UTH KOJIMUYECTBO COPOCOB 3arpsI3HEHHOM BOBI B BOJJOEMBI
II03BOJISCT IIOBBICUTH Ka4€CTBO BOJIbI B BOJOEMAX

HET IIPAaBUJIBHBIX OTBETOB

Bo3ayx npu aacopOLMOHHON OCYIIIKE:
OXJIaXKAaeTCs

HE OXJIaXKAaeTcs

WHTEHCUBHO OXJIAXKIAeTCs

HE UCIOJb3YeTCs

Jlns BoccTaHOBIIEHHUS afcOpOEHTa Ha IIPAKTUKE UCTIONB3YIOTCS JIBa CIoco0a:
He3aBHCHMasl ¥ 3aBHCHMasi pereHeparus

XOJIOTHASI ¥ TOpSYasi pereHepanus

HEepBUYHAS M BTOPUYHAS pereHeparis

XOJIOHAsI U ropsiyast o0paboTka

[Ipu ropstueii pereHepanyyl 11 OCYIIKH aICOPOSHTA UCTIONB3YETCS:
TEIUIbIA BO3YyX

OUHIIEHHBIH BO3IyX

ropsiuuii MHEPTHBIN ra3

ropsiauil BO3ayx

Kakoit xapakTep MMeeT Ce30HHBIN TpadUK TEMIOBOI HATPY3KU NPEIIPUATHS?
paBHOMEPHBII

MEePUOANYECKU I

JIMHEUHBIN

HEpaBHOMEPHBIN

Yucio Pelinonpaca asisercs:
pa3MEpHON BETUIMHOMN
OTHOCHUTCIHLHOM BETMIHMHON
0e3pa3MepHOii BETNINHON
KOHCTaHTOM

AncopOIHOHHbIE OCYIIUTENHN C TOPSUeH pereHepannei:
UMEIOT CaMOCTOSITENBHYIO CHCTEMY IPOIYBKH aJICOpOEHTa
UMEIOT IIPUHYUTEIBHYIO CUCTEMY IIPOJLYBKH acopOeHTa
HMEIOT KOMIUIEKCHYIO CHCTEMY MPOJYBKHU aacopOeHTa
UMEIOT BHEIITHIOI0 CUCTEMY IIPOIYBKH afcopOeHTa

B OCYHIUTCIIAX C XOJIOHOM pereHepaHI/Ieﬁ HCIIOJIB3YCTCA:
AJITFOMOTICIIb U aKTI/IBI/IPOBaHHHﬁ YroJjb

AJIFOMOTEJIb WK aKTUBUPOBAHHAA ce€pa

AJIFOMOT'CJIb WM aKTUBUPOBAaHHAas I'NIMHA

OTHUJICHIJIMKOJIb WJIN aKTUBUPOBAHHAA TJIMHA

B CTOPAYNX>» OCYHIUTCIAX MPUMEHAIOT!

CHJIMKAThI, azlcop6ep HJIN IBYOKHCb KPEMHUS

CHJIMKAThI, CHIIMKArcjib HIN aKTI/IBI/IpOBaHHblﬁ yrojib
HICJI0YHBIC KOMIIOHEHTBI, CUJIMKATreJlb WIN ABYOKHCH KPEMHUA
CHUJIMKATBI, CUJIMKArejib NN ABYOKUCHh KPEMHUA

Bospacranue Temnepatypst ¢ 35 1o 45 °C, npuBOIUT K YBEIWYEHHIO BIIATH B CXKATOM BO3IyXe Ha!
70%
73%
60%
50%




I’'panuLeii nepexona U3 OJHOTO peXKMa B APYroil cunTaercs:
3nagyenue Re=2000 - kpurnueckoe 3HaUEHHUE
3nauenne Re=2500 - kpuTHUeckoe 3HaUCHUE
3navyenue Re=2320 - kpurnueckoe 3HaUECHHE
3nauenue Re=2400 - kpuTnieckoe 3HaUeHHE

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

00BEMHEIE U JIOTATOYHEIC

BUXPEBBIC U JIOIIATOYHBIE

Iull

OOGBeMHBIC KOMITPECCOPBI TTOIPA3ICISIFOTCS Ha:
TMOPHIHEBLIE U TATOBBIC

MOPIIHEBBIE U THPOIHHAMHYECKIE
HArieTaromue U poTalluOHHBIC

TMOPHIHEBBIE 1 POTAITUOHHBIC

CucTteMa BO31yX0CHA0KEHUSI HU3KOTO JTABJICHHSI:
2-3 atn

2-3 at™

25 at™

20-30 at™

Cucrema BO31yX0CHa0XEHUS CPeTHETO AaBIICHUS:
6-9 at™
6-8 at™
4-6 aT™M
6-9 atn

CucTeMbl BO3yXOCHA0KEHHS BEICOKOTO JAaBJICHUS:
60-90 atm

2-3 atn

HET MPaBUWIBHOTO OTBETa

oT 20 aT™M ¥ BBIIIIE




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka KypcoBOH pabOTHI ABIAeTCA KOMIUIEKCHON. [Tpu 3TOM yuuThIBaroTCA cleayronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIICIOBATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHON 9acTH. [Ipu 3amure
paboThI 00yUarOMUiACs MOKa3bIBACT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PAcueTHYI0 0a3y, XapaKkTepHu3yeTcst HAININEM OTACIbHBIX
ommbOok B pacuerax. [Ipu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE 1acT
MOJHOTO, APTYMEHTHPOBAHHOTO OTBETA HA 3aaHHBIC BOIIPOCEHL.

OLeHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
W3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, UIMECT 3HAUNTENbHBIC ONTHOKY B pacderax. [Ipu 3ammre o0ydarommuiics 3aTpyaHseTcs
OTBEYATh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JIOITYCKAET CYIIECTBCHHBIC OIIHOKH.
[IpoxosxaeHne KOHTPOJILHOTO MEPONPHATHS 110 3aIlUTe KypCOBOI pabOThl CYMTAETCS BHIOJIHEHHBIM YCIIEIIHO, ECIHU IIPH €ro
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHMS OTBETa HA SK3aMEHE

O1leHKa «OTIIMYHOY BBICTABIISCTCS, KOTAa 00YYarOLIHMIACS AEMOHCTPHPYET CUCTEMHBIC TEOPETHUYCCKUE 3HAHUS, BIIAJICCT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1leHKa «XOPOIL0» BBICTABISETCS, KOra 00YJaIOIIUICS IEMOHCTPUPYET IPOYHBIC TCOPETHUCCKUE 3HAHUS, BIIACET
TEPMHHOJIOTHEH, JIeNlaeT apryMEHTHPOBaHHbBIE BBIBOJBI H 000OIICHUS, IPHBOAUT IPUMEPBI, HO IIPH 3TOM JICJIACT HECYIICCTBCHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIEHO MITH ITPH He3HAYUTENFHOM KOPPEKIIUH ITPEIogaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIOIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
c(OopMUPOBAaHHBIC HABBIKU aHAIIU3a SBJICHUI U MPOLECCOB, HEIOCTATOYHOE YMEHHUE JIEIaTh aprYMEHTUPOBAHHBIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTHIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO IPH KOPPEKINH MPEIIOAaBaTEIeM.

Ol1leHKa «HEYIOBICTBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAOIIUIiCS JEMOHCTPUPYET HE3HAHHE TEOPETUUECKUAX OCHOB MPEMETa,
HE yMeeT JeaTh apryMECHTHPOBAaHHbIC BHIBOIBI U IIPHBOIUTH IIPUMEPHI, HE BJIaJceT TSPMHHOJIOTHCH, IPOSBIIET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATEINEHOCTHIO U3IIOKEHNS, AENNaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
MperoiaBaTeNeM.

IIpoxoskaeHre KOHTPOIFHOTO MEPOTIPUATHS TI0 cjaue IK3aMEeHA CYMTACTCS BBIMOJHEHHBIM YCIICIITHO, €CIIH P €ro OLICHUBAHUU
TIOJTy4dCHA OIICHKA HE HIKE «YIOBICTBOPHTEIHEHOY.

IIpn moBeneHnn 3x3aMeHa B (hopMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SIBIISIOTCS:

«oTnuuHO»: nonyderue oT 70 1o 100 % 6aoB Mo TecTy NPH BRIMOTHEHUH TECTa 3a PErIaMeHTHPOBAHHOE BpeMs

«XOpOILOY: moiydeHue ot 51 10 69 % 6ayuIoB O TECTY IPH BHITOJHEHUU TECTA 32 PEIIIAMEHTUPOBAHHOE BPEMSI
«YIOBIIETBOPHUTENBHOY: TIoTydeHne oT 31 10 50 % 6ayuioB 1Mo TeCTy MPH BHIMOJIHEHHH TECTA 32 PETIIAMESHTHPOBAHHOE BpeMs
«HEYJIOBIECTBOPHUTEIBHOY: MOTydeHne Hinke 30 % 0anioB 1o TecTy NpH BBIIOIHCHUH TECTa 33 PErIaMEHTHPOBAHHOE BpEeMs

6. YHEBHO-METOJJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 aAPEC

JI1.1 | Camycs O.P. Bonocnabxenue u Mocksa, bepaun: upekr-Menua, 2014,
BOJIOOTBEICHUE C OCHOBAMH http://biblioclub.ru/index.php?
THJPABINKH : yIeOHOE page=book&id=253622
nocobue

JI1.2 | ITapamonoB A.M. TexHOTOrHYECKHE Owmck : UzmatensctBo OMI'TY, 2017,
SHEPTOHOCHUTENIN URL: http://biblioclub.ru/index.php?
IpennpusThii : yaebHOe page=book&id=493427
nocobue

JI1.3 |coct. AT. Koues. Bentunsauus npoMpllUIEHHBIX Hwxuuit Hosropoa : HHT'ACY, 2011,
3IaHUI U COOPYKECHUIA : http://biblioclub.ru/index.php?
yaebHOe ocobue page=book&id=427461

JI1.4 | CuGararymmuna AM. |BogocHabGxenue. Y. 1. Homkap-Omna : [II'TY, 2016,
HapyxHsle cetu u http://biblioclub.ru/index.php?
COOPY)KEHHUS: yaeOHOe page=book&id=459510
nocooue




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnuroreka W3znarenbcTBO, TOA, 371. aapec

JI2.1 | VYxun b.B. ['uppaBnuyeckrie MalIvHbL. Mocksa: U][ "®OPYM": UHOPA-M,
Hacocsl, BeHTHISTOPBI, 2011,
KOMIIPECCOPHI U TUAPOIIPUBO: :
yueOHOe nocoOue
JI2.2 | KynuHoB A.A. I'maporasoguHaMuka: yaeOHoe Mocksa: UTHOPA-M, 2011,
nmocooue
JI2.3 |B.JL Oma, I'.1. Teopernueckue OCHOBBI Owmck : U3marensctBo OMITY, 2015,
Uepnos, A.B. PEKyIepanuy TeIIOBBIX http://biblioclub.ru/index.php?
3HUHOBBLEBA U IP. MOTePh B MOOMIILHOM page=book&id=443146
KOMIIPECCOPHOM YCTAHOBKE C
MPUMEHEHUEM XOJIOAMIBHBIX
LUKIOB : ydeOHOe mocobue
J12.4 |JIamun A.A. [IpoexTupoBanue u pacuer Mocksa : I31aTenbCTBO IUTEPATYPHI 110
KOHCTPYKIIMH TEIUIOBBIX CETeH crpoutenscTBy, 1965, URL:
http://biblioclub.ru/index.php?
page=book&id=235371
JI2.5 | Kanuuanuenko M.IO. KonaumonupoBanue Bo3ayxa Crasponons : CKOVY, 2017,
Y XOJI0TIOCHA0KEHHE 37aHUH : http://biblioclub.ru/index.php?
yaebHOe Tocobue page=book&id=483078
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI3.1 |HlanmoBanos A.H. I'uppaBnuyeckuii pacuer Hosotpounk: HO HUTY «MHUCuCp,
ra3oBbIX CETEH: METOANYECKHE 2011, ttps://lms.misis.ru
YKa3aHUs
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOIO odecnedeHust
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. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOodecCHOHAILHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTajor 3JeKTPOCTAHIINN (ATOMHBIX, THIPaBIMYECKHX, TEIIOBBIX U Jp.)H MOJCTAHITUI MUPA;
N.2 |window.edu.ru - eqMHOE OKHO IOCTYIa K 00pa30BaTEbHBIM PecypcamM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
113 VYuebnass maboparopust (kommbloTepHbI | Kommekr — ygeOHOW — mebenmn  Ha 12 mect  mis
KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB IS
CTYICHTOB, 1 CTallMOHAPHBIH KOMITBIOTEP UL
npenoaBatenst (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBI, KOMMYTAaToOp, JOCKa ayAuTOpHAas
MenmoBasi, BeO kamepa Logitech, moctym k JOUOC
Vuusepcurera MUCHUC 4yepe3 JnHuHBI KaOWMHET Ha
miarpopme LMS Canvas u Moodle, numeH3nOHHBIE

nporpammsl MS Office, MS Teams, anTuBupyc Dr.Web.

8. METOJUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBIIEIAIOT Ba BUA CAMOCTOSATEIbHON pabOThI: ayTIUTOPHAs; BHEAYAUTOPHAsL. AyIUTOpHas
CaMOCTOSITENIbHAS Pad0Ta MO TUCHUILIMHE BBIIOJIHICTCS Ha yIeOHBIX 3aHATHAX 1101 PYKOBOCTBOM IIPEIO1aBaTEes.
BreaynnTopHas camocTosTensHas paboTa - InlaHupyeMas yaeOHast paboTa 00ydJaronuMcst, BEITIOHAEMas BO BHEAyAUTOPHOE
BpeMsI [0 3a1aHHI0 U [IPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTes, HO 0e3 ero HemoCPeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAs IPOrpaMMOH y4eOHOH IMCUUITIMHBI, PaCKPhIBAIOLIEH M KOHKPETU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaTi3ali COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6omee 3 GeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE IIPEIIOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paloOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThl, IEMOHCTPUPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs paboThl U T. 1. Bup 3anannii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThl, UX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 T} depeHnnpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYIIIAMH CTYCHTOB online U Ha 3aHATHUAX B
3aBUCHMOCTH OT II€JH, 00beMa, KOHKPETHOI TeMaTHKHU CaMOCTOATENbHON PabOThI, ypOBHS CIOKHOCTH. KOHTpOIb pe3ynbsTaToB




BHEAYIUTOPHOH CaMOCTOSITENbHOM paboThl OCYIIECTBISETCA B IIpeieNiaX BpeMEHH, OTBEAEHHOTO Ha 00s13aTeNbHbIe yueOHbIe
3aHATUS 110 AUCLMITIMHE HAa IPAKTHYECKHX , 1a00OPaTOPHBIX 3aHITHUSX.




