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1. HEJA U 3AJAYU JUCHUTIJIIMHBbI

1.1. eau AMCHUIMIHHBI

[enbto U3yyeHUs IUCLUUILUIMHEI SIBIISETCA IPUOOPETEHNE HABBIKOB pacyeTa u
IPOEKTUPOBAHUS CUCTEM KOHIULMOHUPOBAHUS BO3/4yXa U BO3AYIIHOTO OTOIJICHUS
Y OCHOBHBIE aCIEKThI IKCILITyaTalluy 3TUX CUCTEM.

1.2. 3axaun ocBOeHHSA TUCIUILITHHBI

[lonyueHne 3HAaHMA W yMEHMH, NPEAYCMOTPEHHBIX TpPEOOBAHUSIMHU K
MOJITOTOBKE OakanaBpoB o HampasieHuio noarotoBku 13.03.01 TemnosnepreTika
U TEIUTOTeXHUKA 1o npoduito [IpomblliieHHas TEIUIOHEpreTUKa

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucrummaa  «CUCTEeMBI  KOHIUITMOHUPOBAHMS BO3AyXa» OTHOCHUTCS K
JTUCITUTIIMHAM YacTd, (OPMUPYEMON ydaCTHUKaAMU 00Pa30BATEIBHBIX OTHOIICHHUHA
(mucuuruMHa 1o BRIOOPY) 6s10Ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JAUCHUIIJIMHE
[Ipouecc nzydenust nucuUIIMHb «CUCTEMbl KOHAUIIMOHUPOBAHUS BO3TYXa»
HarpanjeH Ha (OPMUPOBAHUE CIECAYIONUX KOMIIETEHITUH:

[IK-1 - Coocoben k obecrneueHnto 3((PEKTUBHON HSKCIUTyaTallud |
MOJICPHU3AINHN YHEPTETUICCKOTO M TETUIOTEXHOJIOTHIECKOTO 000PYI0BaAHUS
I[IK-3 - CpoocobeH  MPOBOIWUTH  pacyeThl  DHEPTETHUYECKOTO U

TCIINIOTEXHHUYCCKOI'O o6opy)1013aHH;1 110 TUITIOBBIM MCTOJHUKaM

Pe3ysnbTaThl 00yueHHs1, XapaKTepU3yoiue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHUIUH

I1K-1 3HAaTb OCHOBHBIC ITPUHIUITNAJIBHBIC CXCMbI CYIICCTBYIOIINX U
HOBBIX, BHCAPACMEBIX B CTPOUTCIIbCTBO 1 MACCOBOC
IMPONU3BOACTBO CUCTCM

YMETh C UCIOJIb30BAHUEM CIIEHMATBLHON U CIIPABOYHOM
JUTEpaTypbl HA OCHOBAHUM TEXHUYECKOTO 3aJ[aHUs BEIOUPATh
pacu€THbIE METEOYCIIOBUS, UCTIOIL3Ysl HEOOXOIUMYIO
TOKyMeHTaluo 3kcruryarupoBat CKB

BJIA/ICTh 3HAHUSMH MPABUI TEXHUUECKOU dKCILTyaTaIlluu
HHEPTreTUYECKOro 000PyT0BaAHUS

[1K-3 3HATh METOJIMKY BBIOOpA paCUETHBIX METEOPOJTOTUUECKUX
YCIIOBHH, & TAaK)K€ METOMKY TCTUTOTEXHHUUCCKHX,
a’POIMHAMUYCCKUX, THIPABINYCCKUX U aKyCTHYECKHUX
pPAacCYETOB CUCTEM

YMETh BBIMOJHATH HEOOXOAMMBIE POEKTUPOBOYHBIE
pacu€tsl CKB 1 cocTaBUTh HHCTPYKIUIO MO €€ IKCITyaTaluH

BIaACThb paC‘-IéTHBIMI/I MCTOJUKaMH CUCTEM
KOHAUTTUOHHUPOBAHUSA BO3/lyXa U CUCTCM BO3YIITHOT'O
OTOIIJICHUA




4. OFBEM INCIUIIJINHBI
OO6mast TpPyaOEeMKOCTh JTUCHUIUIMHBL «CHUCTEMbl KOHJIUIIMOHUPOBAHMS
BO3JIyXa» COCTaBJISIET 8 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI 1O BUIAM 3aHATHIA
ouyHasi popma oOyueHust

. Bcero CemecTpsl

Buasl yueO6HOM paboThI HACOR 7 3
AyAUTOpPHBIE 3aHATHSI (BCET0) 102 o4 48
B ToMm umncie:
Jlexumm 60 36 24
[TpakTueckue 3ausarus (113) 42 18 24
CamocTrosiTesibHasi padoTa 186 90 96
KypcoBasi padora + +
Bungsr npOMencvaquOﬁ aTTecTalluu - + + +
3a4eT C OIICHKOM
OO6m1ast TpPy10€MKOCTb:
aKaJIeMUYECKHUE Yachl 288 144 144
3a4.e]l. 8 4 4

3a04Hasi Gopma o0yueHus
. Bcero CemecTpsl

Bunbr yueGHOM paboThI HACOB 9 10
AyauTOpHBbIe 3aHATHS (BCEro) 32 16 16
B Tom uncre:
Jlexnnn 16 8 8
[Tpaktrueckue 3ansatus (I13) 16 8 8
CamocTtosiTeibHas padoTa 248 124 124
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 8 4 4
Bunsr npOMemvaoqﬂoﬁ aTTecTalluu - + + +
3a4eT C OIICHKOM
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 288 144 144
3a4.e]l. 8 4 4

5. COAEP/KAHUE JUCHUIIVIMHBI (MO4YJISA)
5.1 Copnep:xkanue pa3aesioB JUCHUIUIMHBI M paclpeejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust

Ne HanmeHoBaHuE TEMBI CopnepxaHue paszena Jlexn Ipax CPC Beero,

/11 3aH. yac
1 Bencnue. ®usnueckue |Kpartkas wcropus ¥ OCOOCHHOCTH — Pa3BHTHUS
CBOWCTBA aTMOC(HEPHOTO |OTONHUTENHHO-BEHTHSIIIMOHHOW TEXHUKH B HAIIEH
BO3/lyXa ctpaHe U 3a pyOexkoM. CaHUTapHO-THTMEHHYECKOE

3HAQYEHME M THIBI OTONUTEILHO-BEHTHIIALIMOHHBIX 10 6 20 36
CHUCTEM B TMPOMBILIICHHBIX 51 rpax 1IaHCKHUX
coopyxenusx. Haznauenue u o0nacTh NpUMEHEHUs
YCTaHOBOK KOHJINIIMOHUPOBAHUS BO3/yXa.




TenneHUMM pa3BUTHS OTIEJIBHBIX HAIpPaBICHUH

TeXHUKH  TEMJIOCHAOXKEeHH, BEHTHJSILUM U
KOHJMLIMOHUPOBAHUA BO31yXa. XUMHMUECKUI COCTaB
CyXoro BO3/lyXa. IInoTtHOCTS, BA3KOCTb,

TEIDIOEMKOCTh WM DHTAIBIHUS  CYXOTO  BO3ZIyXa.
BrnaxnocTs Bo3myxa (BO3AYIIHO-TIAPOBAas CMECH):
abCoMoTHasT W OTHOCHUTENIBHAs  BIIAXHOCT,
IUIOTHOCTB, BlIarocoaepxanue. [IoHsATHe TOYKU POCHI.
DHTaldbNUs W TEIIOEMKOCTh BIIAXKHOTO BO3IyXa
SIBHast W CKpBITAs TEIUIOTa aTMOC(EPHOrO BO3AyXa.
H-d nmarpamma BaakHOro BoO3ayxa. Mertoauka
pacuera u nocrpoetus h-d nuarpammer M306paxenue
N3MEHEHUs] COCTOSHUS BJIQKHOTO BO3OyXa Ha
Juarpamme. TennoBnaxHOCTHBII (yrnoBoif)
KO3(OUIMEHT,  XapaKTepH3yIOUMH  W3MEHEHHe
COCTOSIHMSI ~ BI@XHOTO  Bo3xyxa. V3oOpakeHue
NPOLIECCOB  CMEUICHUS  PA3IMYHBIX  KOJMYECTB
BIQKHOTO BO3JyXa M OIpENCICHUE IapaMeTpoB
cmecu Tpaduyeckn u aHanmuTHYecKd. CrmocoObl
OIpENeICHNsT BIKHOCTH BO3/yXa: XHMMMYCCKHIA;
croco®0  HaOMIOJAEGHWS  TOYKH  POCH;  CHOCOO
BOJIOCSIHOT'O THTPOMETPa; NCHXPOMETPHIECKHH.

Temno- u MmaccooOMeH
MEX]ly BO3yXOM U BOJIOM

IIpoueccsl cMenenus Bo3ayXa C BOAOH U BOJSHBIM
mapoMm. KpurepuanbHble ypaBHEHHS TeIIO- H
MaccooOMEeHa. MeXIy BO3IyXOM H BOJOH TpH
CcBOOOIHOIN KOHBEKIUH M BBIHY)KICHHOM JIBIDKCHUH
Bo3ayxa. OcHoBHOe Au(epeHInanbHOe YpaBHEHHE
TEII000MEeHa MEXIY BO3IyXOM U BojloH. V3MeHeHne
rapaMeTpoB BO3JyXa IPHU KOHTAKTE €ro ¢ BOJOH IpH
pasmmuHBIX e  Temmeparypax. Koadduument
opouenus. luarpamma Myxuna. ITpumeps! pacuéroB
MPOIIECCOB TEIIO - M MaccooOmeHa. (OCHOBHBIE
TEPMUHBI U MOHATHUS. ATaOaTHBIA M MOIUTPOITHBIA
mporecc obpabotku Bozayxa Bomoi. Koaddumment
3¢ GEKTHBHOCTH.

10

30

46

TemnoBo# ¥ BIaXKHOCTHBII
PEKUMBI
MPOM3BOCTBEHHBIX
TIOMEIICHU.
Omnpenenenne
HEOOXOIUMBIX
BO3IyX00OMEHOB

TemmnepaTypHple  ycloBUS B OTaIUIMBAEMBIX
NoMelleHuAX. PacdéTHble TeMIiepaTypbl BHyTPEHHETO
K Hapy»XHOTO BO3JyXa, pacyéTHas pa3HOCTb
Temneparyp. Ilotepm Temma depe3 OTrpaICHUS
3nanuil. TennoTrexHW4ecKuil pacder OorpaxaeHuil.
Teronepenaya 4epe3 BO3AYIIHbIE IPOCIOMKH.
Temmonorepu 4epe3 MOJBI U CTEHBI, YIIIyOJICHHbBIE B
3emmo. OrmpezneneHne TEMIONOTEph 3AaHUMH MO

YKPYITHEHHBIM HU3MEPUTENISIM.
Bo031yX0npoHHIIAeMOCTh OrpaXKIEHHH.
TeruoBbIIeIeHHS B MPOU3BOCTBEHHBIX

MMOMEIIEHHSX: OT JIFO/ICH; OCBEIICHHS; 000PYIOBaHUS;
matepuanoB. llocTynieHue Temia B TOMEIICHHUS:
yepe3 HEeNpo3payHble BHEIIHUE OTPa)XIACHUs; yepes
BHYTPEHHHE OTPaXJEHMs, uepe3 OCTEKJIECHHYIO
MOBEPXHOCTh 3a CUET COJHEYHOW paauanuu Hu
TeIIoNepeIauu; 3a Cuér HHQUIBTPALIUH.
Bnarossinenenus ot mojei. CocTaBIeHHE TEMIOBOTO
OajaHca TMPOW3BOJICTBEHHBIX  TMOMEIICHUH IS
3UMHET0 U JIETHETo NMepHo0B roAa. Biarosbiienenus
OT 00OpYIOBaHHSA W CO CMOYECHHBIX IMTOBEPXHOCTEH.
Mepsl 1O yMEHBLIEHHIO TOCTYIJICHHMH TeIula B
nomeneHus. Brinenenue BpeaHBIX Tra3oB, Mapos,
nbuti. OnpezesieHne Bo31yx000MeHa Py BhIICTICHUN
B TIOMCIICHWH: SBHOTO M  IIOJHOTO  TeIlIa;
BJIArOBBIZCIICHUI; BpPEAHBIX BblACTIeHH. Pacuer
BO31yX00OOMEHa 10 HOPMAaTHBHOM  KpaTHOCTH.
Omnpenenenne TeopeTHdeckodl u JEeHCTBHTENHHON
npousBogurensHocTH  CKB. Pacuer kommvecta
HapyKHOTO BO3/1yXa.

10

30
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O06paboTka BO31yxa B
KOHIUIMOHEPaAX

Ounctka Bo3ayxa oT meuM.  Knaccubukanms
¢bunbpTpoB, mMOKazaTenu paboThl  GUIBTPOB  HX
KOHCTPYKUMH. BpIOOp  BO3AYIIHBIX  (HIBTPOB.
KauecTBeHHas OolleHKa CUJIBI 3araxa: mkaiga Pairta u
Srnoy. CrnocoOsr 60psOBI ¢ 3amaxamu: (U3MIECKHE;

10

10

28




JIUTPYKTUBHBIH; XMMHYECKHE; IICUXOJOTHYECKHUE.
Wonuzanus BO3/yXa. O6pabotka BO3/yXa
neperperoil  BojmoM u  mapom. Ilpomeccer B
(dopasnonHoll kamepe. JloyBlaKHEHHE BO3IyXa
HETIOCPEACTBEHHO B noMenteHny. OcynieHne Bo3ryxa
abcopb6enramu. [Ipumensiemsle com. OGopynoBaHHUE.
Ocymenne BO3AyXa TBEPABIMH IOTJIOTHTEIISAMH.
IlpuMeHsieMble  BEIECTBA, CXeMa  YCTAHOBKH,
MeToaMKa  pacuera.  OxyaxaeHHe  BO3JyXa.
Opocurensipie kKamepsl OK® u OKC-2 Cyxue u
(GopCyHOUHBIE BO3YXOOXJIAIUTENH. PeXuUMBI HX
pabotel. HarpeBanme Bo3myxa. J[IByXcTymeHYaToe
HCTIApUTENIBHOE  OXJIAKACHHWE BO3IyXa, YCIOBHS
MPUMEHEHHs. YCTPOHUCTBO M MOJ00p KAIOPU(EPOB.
TemmoBnaxkHocTHast ~ obOpaboTka  Bo3gyxa B
TTOBEPXHOCTHBIX OXJIATUTEISIX.

CucTteMsl
KOHAUIIMOHUPOBAHUS
BO3/IyXa

Knaccuduxanuss ~ cucreM — KOHIULHUOHUPOBAHUS
Bo3ayxa. HasnHauenme wu o00nacTé HpUMEHEHHS
YCTAaHOBOK  KOHIMIIMOHHUPOBAaHHS  BO3AyXa B
00IIeCTBEHHBIX u JKHITBIX 3JIaHMSX.
CaHnTapHO-TUTHEHHYECKHE,
CTPOUTENFHO-MOHTA)XHbBIE, JKCIUTyaTallHOHHBIE H
skoHomuueckue tpeboBaHnms k CKB. Cucremst
KPYTJIIOTOJUIHOTO JIEeUCTBUS u CE30HHBIE.
LenTpansHbie u MECTHBIE CHCTEMBI
KOHJMIIMOHUPOBAHHUS BO3AyXa. CXeMBbl IIEHTPAIbHBIX
CKB: ONHO30HAJbHBIE U MHOT'O30HaJIbHBIE
OJTHOKaHAJIbHEIE, HPSIMOTOYHEIE,
PEUUPKYIIALOHHBIE. TocTpoenue MIPOLIECCOB
06paborku Bo3ayxa B h-d muarpamme. Ilenrpaisibie
MHOro30HajbHble ByxKkaHanbHele CKB. Iloctpoenue
nporeccoB 00pabotku Bosayxa B h-d amarpamme.
Oco6ennoctr CKB cpenHero u BEICOKOTO JaBICHUS.
Lentpansaeie BomoBo3aymHble cucteMbl. CKB mms
TEpPMOKOHCTAHTHBIX U 0CO00 UHCTBIX IOMEIICHHUIL.
Haznauenue u NIPUMEHEHUE B CKB
TEIJIOOOMEHHUKOB ~ yTHIM3aTOpoB. KoHCTpyKuuu
THTPOCKONHMYECKHX U Hermrpockonuyeckux TV.
CxeMbl CHCTEM KOHIHWIHOHHPOBAHHS BO3JyXa C
TeII00OMEHHHKOM  yTHim3aTopoM.  [locTpoenue
nporeccoB 00paboTku HapykHOTO Bo3ayxa B CKB ¢
TY B h-d gmarpamme. TeruoBoii  pacuer
TEII00OMEHHHUKOB YTHIIN3aTOPOB. Ionstue
koddduimenta SPPEKTUBHOCTH. DHTATBIUIHBIN,
TEMIIepaTypHBIi W MO BJarooOMeHy. TerioBoii
NOBEpOYHBIN pacueT. PacueT 1 noxdop GopcyHOUHBIX
Kamep. KoadduruenTts 3¢ GEKTUBHOCTH
termooOMena. TemioBod ©  a’pOAMHAMHYECKUH
pacdeTsl  MOBEPXHOCTHBIX  BO3AyXOOXJTAagHUTENEH.
Opomraemsre BO3/[yXOOXJIQAUTEIH.
Bo3nyxooxnaaurenun ¢ opolnaeMo — Hacagkoil.
JomyctuMble YpOBHH IIymMa Ha IPOHM3BOJICTBE.
YMeHbllIeHHe ITyMa BEHTUJISI TOPOB.

10

48

66

CIIUT-CUCTEMBI

Konaummonepsl  crumit-cucteM.  Kiaccudukanus,
KOHCTPYKIIMM W peXUMBl paborsl. KanambHbIe
KOHJMITMOHEPHl U KOHIUIMOHEPHI CIUTUT-CHCTEM C
TIPUTOYHOM BEHTWIALAEH.
KommpeccopHo-KOHIEHCATOPHEBIE (BHEIIHUE) OJOKH.
UcnaputensHble  (BHyTpeHHue) Omoku. Pabora
KOMITPECCOPHO-KOHIEHCATOPHBIX 6510K0B c
LEHTPAIbHBIMU  KOHAMIMOHepamMH. CucTeMbl ¢
ynuiepamd U paHkoimamu.  OOmMe CBEACHWUS,
COCTaB, MIPUHIUIEI paboThl. KOHCTpyKINH YHIIIepoB.
IIpunuunuansHas cxema. Hacocusle cranuuu. Tunst
¥ BBIOOpP HACOCHOU cTaHIMU. DaHKOITBL.

10

48

66

HUToro

60

42

186

288

3a04Has popma 00yueHuUus

/1t

HauMeHoBaHUE TEMBbI

Conepxanue pasnena

Jleknn

[Ipax
3aH.

CPC

Bcero,
yac




Bsenenune. ®usnueckue
CBOHCTBa aTMOC(EPHOTO
BO31yXa

IT10THOCTB, TEIIOEMKOCTh M SHTAIBIUS CYXOro
BO3JyXa. BilaxHOCTh BO3ayxa (BO3LYLIHO-TIApPOBast
CcMech): abCOMIOTHAS U OTHOCHUTEJbHAs BIAXKHOCTb,
IUIOTHOCTb, ~ BJIArOCOJCP)KAHWE.  DHTAIBIHA |
TEIUIOEMKOCTh BJI@XHOTO Bo3ayxa. h-d mmarpamma
BI&XHOTO BO3ayxa. M3o0paxeHWe W3MEHEHHS
COCTOSTHHSI BIIQKHOTO BO3AyXa Ha JAdarpamme.
TernoBaaXHOCTHBIH  (YIoBOit)  K03((HULHUEHT.
V300pakeHHE TPOLECCOB CMEIICHUS Pa3INYHbIX
KOJIMYECTB BIAXKHOTO BO3JAyXa H ONpEICICHUE
napaMmeTpoB cMmecu. [IoHsaTHe Touku pocsl. Meronuka
pacuera u moctpoeHnst h-d mmarpammsr. CriocoObt
OINpENEICHUS] BIAXHOCTH BO3/yXa: XHMHYCCKHIA;
croco®  HaOMIOAEHWS  TOYKH  POCH;  CHOCOO
BOJIOCSIHOT'O THTPOMETPa; NCHXPOMETPHIECKHH.

41

45

Temno- u MmaccooOMeH
MEX]ly BO3yXOM U BOJIOH

IIpoueccsl cMeleHus BO3AyXa C BOAOH U BOJSHBIM
mapoMm. KpurepuanbHble ypaBHEHHS TeIIO- H
MaccooOMeHa. MeXIy BO3IyXOM M BOJOH TpH
CBOOOHOI KOHBEKIMH M BBIHY)KIEHHOM JIBIDKCHUH
Bo3xyxa. OcHOBHOe nuddepeHnnaisHoe ypaBHEHHE
TEII000MEeHa MEXIY BO3IyXOM U BoJIoH. [3MeHeHne
rapaMeTpoB BO3/yXa IPH KOHTAKTE €ro ¢ BOJOH NpH
pa3mMuHBIX ee  Temmeparypax. Koadduuuent
OpOILICHUS. AnmnabaTHBII kod(durreHT
s¢dextuBHOCTH. [marpamma Myxuna. PacderHble
TEeMIepaTypbl BHYTPEHHETO M HApYKHOTO BO3IyXa,
pacdeTHas pas3HOCTh Temmeparyp. Ilotepm Temna
yepes OrpakAeHus 3JaHuil.

41

45

TemnoBo# ¥ BIaKHOCTHBII
PEKUMBI
MPOM3BOACTBEHHBIX
MIOMEIICHU.
Omnpenenenne
HEOOXOAUMBIX
BO3yX00OMEHOB

OnpezeneHye TEIUIONOTEPh 31aHUM 110 YKPYITHEHHBIM

HM3MEPUTEISIM. TennoBbIaAeICHUS B
MPOU3BOJACTBEHHBIX  IMOMEIIEHHUAX: OT  JIIOJACH;
OCBEIICHUS; obopynoBaHus; MaTepHaoB.

IMoctynnenne Temma B NOMENICHUS:  4epes
HETpo3pauHble  BHEIIHHE  OTPaXICHWs;,  depes
BHYTPCHHHE OTPXKJICHHUS; 4Yepe3 OCTEKICHHYIO
MOBEPXHOCTh 3a CYET COJHEYHOH pajuanuu H
TerIonepeaan; 3a cuer nH}MIBTpaIyH.
BraroBeinenenus ot smoxeil. BoiieneHue BpemHBIX
ra3oB, mapoB, IeUTH. OmnpeaeneHne BO3AyX00O0MeHa
TIPU BBIJIENICHUN B TIOMEIICHUH: SBHOTO W IIOJHOTO
TeIla; BIIArOBBIAENEHMI; BPEJHBIX  BBIAEICHUH
Pacder Bo3ayx000MeHa IO HOPMAaTHBHON KPAaTHOCTH.

42

50

O06paboTka Bo3yxa B
KOH/IHIIOHEePaX

Ounctka Bo3ayxa oT mbeuM.  Kinaccugukanms
¢GunbpTpoB, mMOKazaTenu paboTHl  QHIBTPOB  UX
KOHCTpYKIMH. KadecTBeHHas OIEHKa CHIIBI 3amaxa:
mkana Paifra u fIrnoy. CriocoGs1 60pB0BI ¢ 3amTaxaMu:
¢bmudeckue; JTUTPYKTUBHBIN; XHMHYECKHE;
ncuxonorndeckre. Monmsarmus Boszgyxa. OcymreHue
Bo3ayxa abcopOeHTamu. [IpuMeHsieMble  CONH.
O6opynoBanue. OcyilieHHe BO3[yXa TBEPIBIMHU
nornorutensiMu. OpocurensHble kamepsl OK® u
OKC-2. Bribop BO3AymHBIX GUIBTPOB. THIB H
KOHCTPYKIMH (DOPCYHOK, IIOTHOCTb MX YCTAHOBKH.
MeTozp! pereHeparyy copOoeHTOB.

41

45

Cucremsl
KOHIUITHOHUPOBAHHSI
BO3/yXa

Cxembl nentpambHelx CKB: opgHO30HaNBHBIE U
MHOTO30HAIIbHBIC OJIHOKAaHAJbHBIC, IPIMOTOYHBIC,
PpELUPKYISALIUOHHBIE. [TocTpoenue IIPOLIECCOB
o0paboTku Bo3zayxa B h-d quarpamme. LleHtpansHbie
MHOTO30HaNbHbIE JByXKaHanbHble CKB. ITocTpoenne
nporeccoB 00paboTkn Bo3ayxa B h-d amarpamme.
Haznauenue u IIPUMEHEHUE B CKB
TeINIOOOMEHHHKOB  yTHim3aTopoB.  [locTpoenue
TporeccoB 00paboTky HapykHOro Bozayxa B CKB ¢
TV B h-d guarpamme.

41

49

CIIIUT-CHCTEMBI

Konnuuonepst CIUTUT-CUCTEM. KananbHbie
KOH/JMLIMOHEPHl M KOHIUIMOHEPHI CIUIUT-CHCTEM C
MPUTOYHOH BeHTHIsAIMEH. CHCTEMBI ¢ YMIUIepaMu U
¢ankoitnamu. Konctpykumu uwmiepoB. HacocHble
craHuun. QaHKOMIIBI.

42

46




I/ITor0| 16 |
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[ 248 | 280 |

5.2 IlepeyeHb Ja60pPaTOPHBIX PadoT
He mpexycMoTpeHO y4eOHBIM TUTAaHOM

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIbHBIX PABOT

B

COOTBCTCTBHUU

C y4eOHBIM

IIJTaHOM

OCBOCHHC

JTACITATUINHEBI

IPeTyCMaTPUBAET BBITOJIHEHUE KypCOBOM pabOThI B 8 ceMecTpe st OUHON (POPMBI
oOyuenws, 10.

[Tpumepnas

TCMAaTHKa

oxgno3oHanbpHoM CKB Mexannueckoro nexa»
3amaun, pemaeMble TIPH BBITTOJIHCHHH KypCOBOM paOOTHI:
* TEIUIOMOCTYIUICHUH Yepe3 MPOo3payHbie U HEMPO3PAYHbIC OTPasKICHHS;

ONpEICICHUEC TEIUIONOCTYIUICHUH OT MCKYCCTBEHHOTO OCBEILICHUS,

000opy1I0BaHUS U JIIOJICH;

® OIIpPCACIICHUC BHaFOBBII[eJIeHPII)'I B IEXCEC,

KypCOBOU

pabOTHI:

* COCTaBJICHUE TETIO-BJIAYXHOCTHOTO OajaHca MOMEIICHUS;

* ompefelieHue TEeIUIOBIAKHOCTHOTO KO3(PUIMEHTa U HEOOXOAMMOTo
BO3yX000MEHa, TOCTPOCHUE MPOIECCOB 00paboTKM Bo3ayxa B h-0-muarpamme;

* pacyeT KaMep OpoIleHHs U KanopudepoB 1-ro u 2-ro nogorpesa;

* pacdeT BO3AYIIHOTO (pUmbTpa.

KypcoBas paboTa BKiIt0o4arT B ce€0s1 paCUETHO-TOSCHUTENBHYIO 3aIHCKY.

«IIpoekTupoBanue

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHHUIIJINHE
7.1. Onucanue moka3zaresieii 1 KpuTepueB OLUEHUBAHUS KOMIETEHIM
Ha pPa3IMYHBIX dTanax ux GopMupoBaHMs, ONMUCAHHUE IKAJ OLlCHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIf
Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLIEN CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH).

PesynbTaTel 00y4enus,

Komne- XapakTepusyomme KpHTepPlI/I
ATTecTOBAH He arTecroBan
TEHI U cgopmupoBanHoOCTE OlleHUBAHHUSA
KOMIICTCHITUH
[K-1 3HaTh: OCHOBHBIE AxTHBHas paboTa Ha Brmmonuenue pador B Hesbimonuenue

TIPUHLUAIIAAIBLHBIE CXEMBI
CYIIECTBYIOLIUX U HOBBIX,
BHEJIPSIEMBbIX B
CTPOUTENIBCTBO U
MaccoBOE ITPOU3BOJCTBO
CHUCTEM

IMPAKTUYCCKUX 3aHATHUAX,

OTBCTHI Ha

TCOPETUICCKHUE BOIIPOCHI

IIPY 3aILUTE KypCOBOU
paboTsl

CPOK, PETyCMOTPECHHEIN B
paboueii mporpamme

pabor B cpoK,
MpeAyCMOTPEHHBIH
B paboueit
nporpaMme

YMeTs: ¢
HCITOJIb30BaHUEM
CHEIHaIbHON 1
CIIPaBOYHOM JUTEPATYPHI
Ha OCHOBAaHHUU
TEXHUYECKOT0 3aJaHHs
BEIOMPATH pacUETHEIC

Pemenue crannapTHbIX

MMPpaKTUYCCKUX 3a1a4,
HaIMCaHUe KypcOBOH
paboTsl

Brimonaenue paboT B
CPOK, IIPelyCMOTPEHHBIN B
paboueii mporpamMme

Heswinonnenue
paboT B CPOK,
NPeayCMOTPEHHBIN
B paboueii
MporpaMme




HEO0XOIUMYIO
JTOKYMEHTALIHIO
skcruryatupoBats CKB

METCOYCJIOBUS, UCIIOJIB3YsL

Bnagers: 3HaHUSIMU Pemenue 3agau ¢ Brmmonaenne pabdor B HesrimonHeHnue
HPaBHII TEXHUYECKON UCIIONB30BAaHHEM CPOK, IIPEIyCMOTPEHHEIN B|  paboT B CPOK,
OKCIUTyaTaI[MH nporpammel Daichi, paboueii mporpamMMe | PEIyCMOTPEHHBIN
JHEPTeTHYECKOTO BBITIOJTHEHHE IIIaHa B paboueit
obopynoBaHus pabot mo paspaboTke porpamMmme
KypCOBOH paboThI

IIK-3 3HaTh: METOIUKY BBIOOpa |AKTHBHAs padoTa Ha Brmmonaenne pabdor B Hessmonuenne
pac4ETHBIX NPaKTUYECKUX 3aHATUSX, |CPOK, IPEIyCMOTPEHHBIH B|  paboT B CPOK,
METEOPOIOTUUECKHX OTBETHI Ha paboueli mporpamMme OpeIyCMOTPEHHbIH
YCIIOBUiA, a TAKXKE TEOPETHYECKHE BOTIPOCHI B paboueii
METOJIUKY NPY 3alIUTe KYpPCOBOH nporpamme
TEMIOTEX HUYECKHX, paboTsl
a’3pOIMHAMHYECKUX,
THAPABINYECKUX U
aKyCTHYECKUX PacuyEToB
CHCTEM
YMeTb: BBINOJHAT Pemenue ctannapTHBIX BrmounHenue paboT B Hepeimonnenue
HEO00XOMBIE NPaKTUYECKUX 3a]a4, CPOK, IPETyCMOTPEHHEBIN B|  paboT B CPOK,
NPOCKTUPOBOYHBIC HaIllCaHue KypcoBOH paboueii mporpamme NPeTyCMOTPEHHBIN
pacuérel CKB u paboThI B paboueii
COCTaBHUTb HHCTPYKILIHIO nporpaMme
TI0 €€ DKCILTyaTaluu
BiageTs: pac4éTHEIMU Pemenue 3anau ¢ BrmounHenue paboT B Heprimonnenue
METOJIMKAMH CUCTEM UCIIOJIb30BaHHEM CPOK, IIpElyCMOTPEHHBIN B[  paboT B CPOK,
KOHJMLIMOHHPOBAHHMS nporpammst Daichi, paboueli mporpamMme HpeTyCMOTPEHHBIN
BO3aYyXa U CUCTEM BBITNIOJIHCHUC ITJIaHA B pa60qel71
BO3/IyLIIHOTO OTOIUICHHsI [paboT mo pa3paboTke nporpamme

KypCcOBOH paboThI

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl mpPOMEXKYTOYHOTO KOHTPOJISI 3HAHWM OIeHWBaKoTCI B 7/, 8
cemectpe il ouHoM (popmbl oOyuenus, 9, 10 cemectpe s 3a04HOM (HOPMBI
OOy4YeHHSI TI0 YEThIPEXOaIbHOM CUCTEME:

COTJIIMYHOY;

«XOPOIIIOY;

«YIOBIETBOPUTEIILHOY;

«HEYIOBJICTBOPUTEIILHOY.

PesyabTaTsl
Komme- 00yuenus, Kputepun
XapaKTepu3yiomue OT1an4yHO Xopowo YaoBi. Heynos.
TEHIHS | chopmuposannocrs |ONEHUBAHMS
KOMIICTCHIIUHU
TIK-1 3Hath: ocHOBHBIE [Tect Brmonaenu | Bemonaenue tecta | Bemondenue tecta | B Tecte
NPUHLMIHATIbHBIE € TecTa Ha Ha 80- 90% Ha 70- 80% menee 70%
CXEMBI 90- 100% TIPaBHIIBHEI
CYILECTBYIOUINX U X OTBETOB
HOBEIX,
BHEPSICMBIX B
CTPOUTENBCTBO U
MaccoBOE
MIPOU3BOJICTBO
CHCTEM
YMersb: ¢ Pewenue 3amaun |IIpomemonctpuposa | [Ipogemonc-TpupoB | 3agaun He
WCTIOJIb30BAHUEM  |CTaHAApPTHBI | PEIICHBI B H BEPHBIH X011 aH BepPHBIN X0 peIIeHBI
CIIELIMAIIEHON U X IIOJIHOM pelIeHus BceX, HO peIIeHS B
CIIPaBOYHOM MpaKTHIEeCKH | 00beMe U | He MOJTYYCH BEPHBIi | OONBIMUHCTBE 33134
JUTEPaTypsl HA X 3aJ1a4 MIOJTYYCHEI OTBET BO BCEX




OCHOBaHUU BEpHBIE 3aja4ax
TEXHUYECKOT 0 OTBETHI
3aaHus BEIOUPATh
pacuérHbie
METEOYyCIOBHS,
UCTIONB3YS
HEOOXOIUMYIO
JOKyMEHTAIHIO
9KCILTyaTUPOBATh
CKB
Bnanets: 3HaHusIMU |Pemienne 3amaun | IIponemonc-Tpupos | [IpogeMonc-TpupoB | 3agaun He
TIpaBUII MIPUKJIJHBIX | PELICHBI B aH BEPHBIN X0 aH BEpHBIN X0J peleHsl
TEXHUYECKOI 3aj1a4 B MIOJTHOM | pELIeHus BCeX, HO peleHus B
9KCIUTyaTaluu KOHKpPETHOH | oObeMe M |He MOJyueH BEepHBIH | OONbIIMHCTBE 32124
SHEPreTUYECKOro |MpeaMETHON | MOIy4eHBI OTBET BO BCEX
obopynoBaHus obyactu BEpHBIC 3aja4ax

OTBETHI

I1K-3 3Hatb: MeToauky |Tect Brimonnenu| Bemmoanenue Tecta | Beimonnenue tecta | B Tecte
BEIOOpA pPacIETHRIX € TecTa Ha Ha 80- 90% Ha 70- 80% meHee 70%
METEOPOIOTUICCKU 90- 100% TIPaBUIIHHBI
X YCIIOBHH, a TaKXKe X OTBETOB
METOJUKY
TETUIOTEXHUYIECKUX
,
a3pOIMHAMUYECKHUX
, THIPaBIMYECKUX U
aKyCTUYECKUX
pacy€ToB CUCTEM
YMerTsh: BeIIONHATE |Pemenue 3amaun | I[IponemoHC-TpHpOB IIponemonctp 3anauu He
HE00XOIUMBIE CTaHIAPTHHI | pemeHsl B aH BEpHBIN X0J] | MpOBaH BEPHBIN XOA | pelIeHbI
IIPOEKTUPOBOYHBIE |X IIOJTHOM | pELIeHHUs BCeX, HO peleHus B
pacuétsl CKB n MIPaKTHYECKH [ 0OBbeMe M | He MOJTydeH BEPHBIH | OONMBIIMHCTBE 33124
COCTaBUTH X 3a7a4 TOJTYy4YCHBI OTBET BO BCEX
MHCTPYKIIHIO T10 €€ BEpHBIC 3a7a4ax
SKCIITyaTalin OTBETEHI
Buagers: Pewenune 3amaun | [Ipopemonc-TpupoB | [Iponemonc-TpupoB | 3anauu He
pacyETHBIMA TIPUKJIJHBIX | PELICHBI B aH BEPHBIN X0 aH BEPHBIN X0 pelIeHbI
METOIUKaMHU 3aj7a4 B MIOJTHOM | peIIeHHUs BCceX, HO pemeHus B
cucTeM KOHKpETHOH | oObeMe M |He MOJIydYeH BEpHBIH | OONBIIMHCTBE 331249
KOH/IMITMOHUPOBAH |PEIMETHON | MOIy4eHBI OTBET BO BCEX
us BO3IyXa U obmnacTu BEpHBIC 3agadax
CHCTEM OTBETHI
BO3/YIIHOTO
OTOIUICHHS
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MaTepHaJbl, HEOOXOAUMBbIE ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1EATEJILHOCTH)
7.2.1 llpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHUPOBAHUIO
I. Ilpu 0OpOEKTUPOBAHWU ILEHTPAIBHBIX CHUCTEM KOHJUIIMOHUPOBAHUS

napameTpbl HapyKHOTO BO3yXa

BO3JyXa I
1. I'pynmst A.
2. I'pynmel b.
3. I'pynmer B.
4.

Bce nepeuncneHHslie.

Otser: rpynimsl B.

TCPMOKOHCTAHTHBIX HOMGH_ICHI/II‘/’I IMPUHUMAIOTCA

pacueTHbIC



2. Ilpomecc oOpaboTkm BO3ayXa B Kamepe OpOIICHHS IEHTPATIBLHOTO

KOHJUIIMOHEpa (TEIUIbIA IEPHOT) SIBISETCS
N3oTepMudecKuM.
N30X0pHBIM.
N300apHbIM.
AnmabaTHBIM.
[TomTponHbIM.

OTBeT: MONUTPOIHBIM.

Ok whE

3. IIpouecc 06paboOTKH BO3ayXa B KaMepe OpOILIECHUS LEHTPATbLHOTO
KOHJIUIMOHEPA (XOJIOIHBIN NEPHON) SIBISETCS
1. M3oTepMUYECKUM.
2. V30XOpHBIM.
3. N3obapHbIM.
4. AnnaGaTHBIM.
5. IoauTtponHeiM.
OTBeT: annabaTHBIM.

4. JInsg cucTeM KOHAWITMOHHPOBAHUS CPEIHErO M BBICOKOTO JIABJICHHS IIPH
MPOXOXKJICHUN BO3JyXa 4Yepe3 BEHTWIATOP B TCIUIBIA IICPHOJ HEOOXOIUMO
YUUTBHIBATh IMOBBIIICHUE TEMIIEPATyPhI Ha
1. 0,5-1,5°C.

2. 1,5-2,5°C.
3. 2,5-3,5°C.
4. 3,5-4 °C.
Ortsert: 0,5-1,5 °C.

5. Pacxoga mpuTOYHOrO BO3IyXa TO KPaTHOCTH BO3AYyX0OOMEHa
omnpenensieTcs no Gopmyne

L G
1. (K,-K,)
AQ, x107°
2. - chB(tyx _tn)
AQ, x107°
3. - pB(hyx _hn)
L. W
4. pB(dyx _dn)
L nv,
5 3600
OrTBer: 5.

6. YrioBoit koadpuitmeHT npoiecca onpeaensercs no Gopmye



g=—
W
Al

¢=1000 —
Ad
S_Qﬂ—QH+W-c-tB+ZG-hH

W+G

ITo hbopmymam 1-3
OtBeT: o ¢popmynam 1-3.

7. HeoOxomuMmsblii pacxoji HPUTOYHOTO BO3JyXa B TOMEHICHHH TpHU

OIHOBPCMCHHOM BBIJICJICHUU: TCILJIA, BJIaIrv, BPCAHBIX BCUICCTB OIIPCACIIACTCS

O~ wwhE

ok whE

o0 E

ITo TemIoBBIIEICHUSIM
[To JOMyCTUMBIM KOHIIEHTPALIMSM BPETHBIX BEIIECTB
I1o BimaroseIaeICHUAM
Kak cymmapHbIii pacxo
[To MakcMMaJIbHOMY M3 PacX0JiOB
OTBeET: MO0 MAaKCUMAJIBHOMY U3 pacX0JIOB.

8. IlapuuaibHOE JaBJICHUE BOJISHOIO Iapa ONPEACIISICTCS M0 JUarpaMMe
h-d.
P-V.
T-s.
h-s.
c-T.
Ortser: h-d.

9. Kanopudep BTOporo noorpeBa ucroab3yercs
B teneii nepuon roaa.
B xosmoaHb1 nieproa roaa.
B nepexoansiil nepuoa roaa.
B Xx0101HBI1M 1 IEPEXOIHBIN TTEPUOIBI TOA.
Bo Bce nepuosl.
OTBeT: BO BCE MEPUOBI.

10. PacyeTHbIli pacxoJ MPUTOYHOTO BO3/yXa MPU KAYECTBEHHOM METOME

peryaupoBaHUsl MPUHUMACTCS

ok E

[TocTosIHHBIM U paBHBIM HanbosbIIEMY 3HaUeHHIO Gy WK G-
[TocTOSIHHBIM U paBHBIM HauMeHbIIeMY 3HaueHHI0 Gy i Gy.
B 3aBucumocTu ot nepuoja roaa.
PaBubiM cpeanemy 3HaueHuto Gy wiu G.
PaBHbIM cpeanemy 3HaueHuto Gy + G;.
OTBeT: NOCTOSIHHBIM M paBHBIM HaubosbeMy 3HadeHnio Gy i Gs.



7.2.2 IllpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124
Braroconep:kanue Bo3ayxa cocrasisier d=20 r/kr npu 6apoMeTprHYECKOM

nasnenuu B = 101325 Tla (760 mwm. pt. cT.). OnpenenuTs aHATUTUYECKH JITIs
ATOr0 BO3/yXa MaplHalibHOE AaBJICHUE BOJSHBIX MMAPOB U CYXOT0 BO3yXa.

CocrosiHue BIaXXHOTO BO3/yXa XapakTepU3yeTcs nmapamerpamu: t=-2°C u
d=2,9 r/kr.

OnpenenuTs SHTANBIMKU CYXOr0 BO3AYyXa, BOJSHBIX IAPOB U BIAXXHOTO
BO3/yXa, I0JIb3YyACh (hopMyIamH.

Bo3nyx B kommuectBe 100 kr cocrosmus t; = 30 °C; d; = 10 r/kr
cMmemuBaetcs ¢ 50 kr Bo3ayxa cocrosiaus t, = 10 °C; dy = 7 r/kr. Onpenenutsb
tew, Qo 1 hey @aHATMTHYCCKY.

Brnaxnsii BO3gyx ¢ mapamerpamMu t, =20'C U ¢, =60% , cyxas 4YacTb
KoTOpOoro L,=1000 Kr, CMENIMBAETCS C BIIA)XHBIM BO31YXOM, HUMEIOIIUM
napaMeTpel t,=30C u ¢,=50% , HOpHUYeM cyXasgd 4YacTb MOCJICIHEIO
L, =4000 kr.

Onpenenuts mapaMeTpel CMECH aHAIATHYECKH h: , d_ ., t.., @, -

Bnaxueii Bo3gyx ¢ mapamerpamu t, =23C u ¢, =50% oOXxjaxnaercs a0
¢=100% mnpu d = const, a 3areM Temmeparypa J0BOAUTCS 10 t, =10°C.

Onpenenutp, HAa CKOJIBKO CHIKAETCS BJIAr0COJIEPKaHUE U TeMIIepaTypa mpH
OCYLIKE BO3/yXa.

Brnaxsslii Bo3ayx ¢ mapamerpamu t,=23'C U ¢, =50% OXJIaXKIaeTcs 10
¢=100% npu d = const, a 3atem TeMIieparypa JOBOIUTCS 10 t, =10°C.

OnpenennTts KOIUYECTBO TEILIA, KOTOPOE HAI0 OTBECTH OT BO3AyXa Ha | Kr
BBINTABIIEHN BJIArM U TEMIIEPATYPY TOUKH POCHI 11 COCTOSTHUS TOUYKH 1.

HapyxHubiii Bozayx ¢ mapametpamu t = 26°C u ¢ = 45% B kamepe
KOHJMIIMOHEPAa BXOJWUT B KOHTakT C BOJOM, HayalbHas TeMIEparypa
kotopoi t = 12°C. OnpenenuTs KOHEUHYIO TEMIIEPATypPy BO3/1yXa U BOJIbI B
KaMmepe KOHAMIMOHepa, eciau KoddduimeHT opomenus mnpuasat B = 0,6.
Hcnonb3oBate s pemenus quarpammy B.B. Myxuna.

Hapyxnbiit Bo3nyx c¢ mapamerpamu t = 26°C u ¢ = 45% B kamepe
KOHJUITMOHEPA BXOJAUT B KOHTAaKT C BOJIOM, HadallbHas TeMIeparypa
kotopoit t = 12°C. Omnpenenutb pacxoj NPUTOYHOrO BO3JdyXa IS
nojzepkanusi B momeniennu t = 22°C npu TErIon30bITKaX B KOJUYECTBE
63800 Bt, ecnu koaddumuent opomenus npuHAT B = 0,6. OTHOCUTEIBHAS
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BJI&YKHOCTbh BO3/lyXa He HopMupyetcs; Ps = 993234 I1a. Ucnonbs3oBaTh 1Jist
pewmenus quarpammy B.B. MyxuHa.

[TpuTo4HBIN BO3IYyX TMOCTYMAaeT B KaMEpy OpOIICHHS C Mapamerpamu t, =
24°C un @4 = 50%. HavanbHas TemmepaTypa opoiatomieid Boas! tyy = 10°C.
Koaddumnuent apdextuBnoct kamepsl 1 = 0,8; KodpUIIUEHT OpOIICHUS
B=0,8.

OmnpenenuTh KOHEYHBIE MTAPAMETPHI BO3/IyXa U BOABI B KaMepe OPOIICHHUS, a
TaKXKe PACXOJIbl MPUTOYHOTO BO3AyXa M BOJIBI, €CITU TpeOyeMble TapaMeTphl
Bo3ayxa B momenieHuu t = 22°C; ¢ = 70%. TemnoBsinenenus B nexe 83520
BT; Bnarossimenenus 0,012 kr/c; ps = 99323,4 Ila.

Termmon30piTkH B 1Hexe cocraBiassior Q = 60320 Br, BmaroBblmelcHUs
W=0,011 xr/c.

OnpenenuTe pacxol BOAbl W KOJWYECTBO IPUTOYHOrO  BO3AYyXa,
noJiBepraroiierocss o0paboTke B KaMepe OpOIICHHs, €ClIM HEeoOXOJIUMO B
nexe nojaepxxuBath ty = 22°C u ¢y =70%. [lapameTpsl Hapy>KHOTO BO3/1yXa
ty = 28°C; @ou = 50%. Temneparypa Boasl B kamepe twy = 10°; tuw = 13,6°C,
Py = 99323 Ila.

7.2.3 IlpumepHbIii epeyeHb 3aJaHU 11 pelieHus1 MPUKJIATHBIX 32124
[IpuTOYHBIN BO3AyX B JIETHEE BPEMS MOABEPTACTCS OXJAKIACHUIO U CYLIKE.
OnpenenuTh CTENEHb OCYIIKKM BO3AyXa M pacxojJ Xo0joJla Ha €ero
OXJIQXJIEHUE, €CJTU B TIOMEIIEHUH TpedyeTcs noaaepxuBath t; =20 °C u ¢, =
70%. KonmnuectBo n30b1TouHOr0 Teruia B momeriennu Q; = 83520 Bt u Biaru
W = 0,02 xr/c. OcymieHnue BO3ayXa TMPOU3BOJUTCS CHUIIUKAreIeM,
OXJIAXKJICHHE - B IUIACTUHYATOM BO3IyXOOXJaJHTENe, pabOTaloIMIeM OT
bpeoHOoBOI XOJOAMIBHON ycTaHOBKH. [Ipu mpoxokaeHuu uepes agacopoep

BOo3ayXx HarpeBaercs 10 60 °C. [TapameTpsl Hapy»)HOTO Bo3ayxa t,=30°; @, =
70%; ps = 101325 Ila.

Paccuurats Bo3myxoo0meH B 3ai1e BMecTuMOCThIO 1000 uen. ¢ yuetom
NOCTYyIUIeHUS Teria u Biaru. [lycts Tenmonorepu 3ana — 11,6 kBt

(t, =20 °C; hy=45,25 xJlx/xr; @5 = 65%; d; = 9,8 T/kr).

[ToctpouTts Ha h-d — quarpamMme nporecc 006pabOTKH BO3ayXa B
NPSIMOTOYHOM KOHJUITMOHEPE U ONPEECIUTh PACX0]l TeIIa KaJopudepon
MEPBOrO U BTOPOTO MOJOTPEBa BO3/IyXa U KOJINYECTBO UCTIAPUBIIEICS BOJIBI
B KaMepe, €CJIM JIaHO: pacyeTHbIe MapaMeTphbl HAPYKHOTO BO3IyXa:

t =20 °C; ¢,=80 %; h, =-18,86 x/[x/kr;

pacyeTHble TapamMeTpbl BHyTpeHHero Bo3ayxa: t, =24 °C; ¢, =50%;

h, =48,19 x/x/kr.

H



Boznyxoo0MeH B MOMeIIeHNH COTJIAaCHO pacueTy JieTHero nepuoaa L =1,264
Kr/c. BnaroBeienenuii B momerieHuu Het. Ha cuctemy
KOHJULMOHUPOBAHHU BO3/1yXa BO3J1araeTcs U OTOILICHUE TOMEICHHM.
Henocraua Temnna cormacHo temoBoMy damancy Q. =5,8 kBT.

[Toctpouts Ha h-d — nmarpamme mpomecc 0OpaOOTKM BO3IyXa B
IPSMOTOYHOM KOHAMLIMOHEPE, ONPENENNUTh MOTPEOHBI BO3JyXOOOMEH B
MIOMEIIEHUH, TPOU3BOJAUTENBHOCT KaMEPBI 110 XOJIOLY U pacxoj TeIula Ha
HarpeBaHue BO3JyXa Ul CIEAYIOIIUX YCIOBHH: MapaMeTpbl HapyKHOT'O
Bo3ayxa: t =30 °C; d =10,8 r/kr; h, =57,8 x/Dx/kr; pacueTHble
napaMmeTpsl BHyTpeHHero Bosayxa: t =26,5 °C; ¢, =65 %; h, =63,7

kJx/kr. Termmons0oeiTku B nomemenun Q . =116 kBt. BmarossigencHuii B

u36

IIOMCIICHUU HECT.

[Toctpouts mnponecc oO0pabOTKM BO3AyXa B KOHAMIIMOHEPE C IMEpPBOM
PELUPKYIISIIIEH, OTIPEICTUTh HEO0OXOIMMBIN BO3/JyX000OMEH,
IPOU3BOUTEILHOCTh KaMEPhI M0 XOJOIYy U PACXOJbl TEIia, MPU yCIOBUU
MOJIMEIIIMBAHMS PEUUPKYIISIITUOHHOTO BO3/IyXa IMocie Kajnopudepa nepBoro
HOJI0TPeBa, €CIN JJaHO:

napameTpbl HapyKHOTO BO3/yXa:

t =—20 °C; h, =-18,86 x/x/kr; ¢, =80 %; c r/kr;
napameTpbl BHYTPEHHETO BO3IyXa:

t. =24 °C; h,=4819 xJlx/kr; ¢, =50 %; d =9,5 r/kr;
TEIUION30bITKY B omemennn Q.. =11,6 kBrT;

KOJIMYECTBO HAapYykHOro Bo3ayxa L =0,556 kr/c.
Bitarosbiienenuii B IOMEIIEHUH HET.

[loctpoute  mpomecc  KOHAWLIMOHWPOBAaHMS  BO3AyXa C  JABYMS
PELUPKYJSALMAMUA ISl 3pUTEIIBHOTO 3aJ1a, €CJIM TAHO:
IapaMeTpbl HAPYKHOT'O BO3yXa:

t =30 °C; h,=57,82 x/lx/kr; d, =10,8 r/kr.
napaMeTpbl BHyTPEHHETO BO3/1yXa:

t. =24 °C; h,=48,19 x/lx/kr; d, =9,5 r/kr; ¢, =50 %.
Komuuectso 3pureneit 1000 uenosek. KonruecTBo HapyKHOTo Bo3ayxa Ha |
wenoBeka V, =5,56x10"° wM%/c. TemmomocTymiaeHuss uepes HapyXKHBIE
OTpaXKJeHUs OT COTHEUHOM paguanuu Q , =11,6 xBrT.
TpeOyeTcs onpenenuTs HEOOXOIUMBIN BO3MyX000MeH B 3aiie G, KOJTUYECTBO
BO3/IyXa MO CTaJAusIM 00pabOTKH M MPOU3BOUTEILHOCT KaMephbl OPOIIECHUS
0 XOJIOAY.

7.2.4 IlpumepHbIii NepeyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy



1. Bniaxxubiii Bo311yX: AOCOIOTHAS! BIQXKHOCTh, OTHOCUTEIbHAS BJIA)KHOCTb,
yeJIbHbIA 00BEM U TJIOTHOCTD.

2. BnaxHblil BO3yX: BJIArocoJiep>kaHue, TOYKa POCHI, TEMIIEpaTypa TOUKH
POCBI, CTENIEHb HACKIIICHHUS.

3. DHTAJIBNUS U TEIJIOEMKOCTh BIXKHOTO BO3/1yXa.
. Onpezienienre napamMeTpoB CMECH BO3/yXa Pa3IMYHbIX COCTOSHHM.
. [logmemmBaHue K BO3IyXy BOJbI UM BOJASHOIO Mapa.
. YpaBHEHUE TEII000MEHa MEX]Ty BO3YyXOM U BOJIOH.
. YrnoBoit koadumment h-d quarpammel.
. [IpuHTMIEL 1 IOpsI0K ocTpoeHus h-d nuarpammel.

9. OnpenesicHHe MapaMeTPOB BO3IyXa ¢ oMoIbio h-d quarpammel.

10. XapakTepHble ciydyan H3MEHEHUS COCTOSIHUS BO3/[yXa M UX U300paKeHNE
Ha h-d quarpamme.

11. IIporecchl 06pabOTKKM BO3TyXa BOJIOM.

12. Pacuer BO3ayX0OOMEHa MO YCTAaHOBJICHHBIM HOpPMaM U KpaTHOCTH
oOMeHa.

13. Onpenenenre BO31yXx000MeHa M0 U30bITKAaM MOJIHOTO U SIBHOTO TEILIa.

14. Pacuer BO34yXx000MEHA IO YCJIOBHUIO aCCUMWISIIMM BPEIHBIX Ta30B U
IIapOoB.

15. 3a1aun KOHAUIIMOHUPOBAHUS BO3/1yXa.

16. Knaccudukanusi cucteM KOHIUIMOHUPOBAHUS BO3AYXa.

17. OcHOBHBIE AKCILTYyaTallMOHHBIE U SKOHOMUYecKkue TpeboBanus 1yt CKB.

18. Pacuetnbie mapameTpsl HapykHOTO Bo3ayxa 1t CKB.

19. Pacuetnsie mapameTpsl BHyTpeHHETO Bo3ayxa 1t CKB.

20.Ucxonubie nannblie 1 npoektupoBanus CKB.

21. llenTtpanbnablie ogqHo30HanbHbIE CKB.

22. lleHTpaJibHBIE MHOTO30HAJIBHBIE OJHOKaHaIbHbIE KOHAUIIMOHEephl CKB.

23. lleHTpasibHBIE MHOTO30HAJIBHBIE JIBYXKaHaJIbHbIE KOHAUIIMOHEepbl CKB

24. HentpanbHbie BogoBo3AymHbIe CKB. KoHnauimonepsl JOBOIYUKH.

25. Ha3zHaueHue 1 ycnoBuUs puMeHeHus cucteM penupkyisuuu B CKB.

26. CKB n1s1 TepMOKOHCTaHTHBIX TIOMEIIICHUH.

27. OuncTKa BO3AyXa OT MbUIH.

28. Y naneHue 3amnaxos.

29. TennoBoi 6ananc kamep opoleHus: U ko3 GuureHT 3pPeKTHBHOCTH.

30. AanabGaTHbIe U NOJUTPOITHBIE MPOLECCHl B KAMEpaxX OpPOLICHUSI.

31. Koaddunment opoirenus Bo3ayxa B popcyHouHO# kamepe. Junarpamma
B.B. MyxuHa.

32. Opocutenbubie kamepsl OK® u OKC-2.

33. YcrpoiicTBa i noaorpesa u oxyaxaeHusa Bozayxa B CKB.

34. IToBEpXHOCTHBIE BO3AYXOOXJIAIUTEIH.

35. Ocymienue Bo3ayxa abcopOeHTaMu U afiIcOpOEHTaMU.

36. I3MepeHue BIaXHOCTH BO3AyXa (4eThIpe crocoba onpeneneHus).

37. Ha3znaueHue U KOHCTPYKIIMH TEIJIO0OMEHHUKOB YTHIIN3aTOPOB.

38. Ilpunnunuansueie cxembl CKB ¢ TemnooOMeHHUKaMU yTHIIM3aTOPaMH.

39. KoaddunmerTs! 3¢ HEKTUBHOCTH IS TEMII0O0OMEHHUKOB YTHIIH3aTOPOB.
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40. [TocnenoBaTenbHOCTH IIOBEPOYHOTO TEIUIOBOTO pacuera
BO3/[yX0-BO3IyILIHbIX HETUTPOCKONNYECKUX TY B XOJOIHBIN IEPUOA.

41. [TocnenoBarenbHOCTh [IOBEPOYHOTO TEIIOBOTO pacuera
BO3/1yX0-BO3yIIHBIX TUTPOCKONNYECKUX TY B XOJOIHBIN NEPUO.

7.2.5 TllpumepHBblii nepeyeHb 3aJaHUM 11 IK3aMeHa

He npenycMoTpeHO y4eOHBIM TUTAHOM.

7.2.6. MeToauka BBbICTABJIEHMS  OIEHKH TP  TNPOBeAeHHH
NPOMEKYTOUYHOM aTTecTAlMN

3a4eT ¢ OLIEHKON MPOBOIUTCS MO OUIeTaM, KaX bl U3 KOTOPBIX COJIEPIKUT 2
BoIpoca U 3aauy. Kaxaplil npaBuiIbHbBIN OTBET Ha BOIPOC olieHuBaeTcs 1 Gamiom,
3ajava orneHuBaercs B 3 Oayma (3 Oamura BepHoe pemeHue W 1 0aur 3a KasKIbIid
BEPHBIN 0TBET). MakcUMallbHOE KOJTMYECTBO HAOPaHHBIX OAIIIOB — 5.

1. Onenka «HeynoBneTBOpUTEIbHO» CTAaBUTCS B CIy4yae, €CJIU CTYJIEHT He
pemmi 3aaauy.

2. Ouenka «Y 10BJIETBOPUTENIBHO)» CTABUTCS B CIIydae, €CIU CTYACHT PEeIIn
3aJjauy ¥ HE OTBETHJI Ha BOIIPOCHI.

3. OueHka «XO0poIIo» CTaBUTCS B CIy4yae, €ClId CTYAEHT pEeIlny 3aJady U
OTBETUJI HAa OJIUH BOMPOC.

4. Ouenka «OTINYHO» CTaBUTCSA, €CIIM CTYJIEHT PELINII 3a/1a4y U OTBETUI Ha
JIBa BOTIPOCA.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

No m/ Kontponupyemsbie pazaenst | Koa koutponupyemoii | HanmenoBaHnue oLieHOYHOTO
(TeMbl) TUCITUTIIIUHBI KOMIICTCHIUU cpeJlicTBa
1 Beenenue. ®usznyeckue ITK-1, TIK-3 Tecr, pemenue 3anauy,
CBOMCTBa aTMOC(HEPHOTO TeKyIasi KOHTPOJIbHAS
BO3/1yXa paboTa, 3a4eT C OIEHKOI
2 Temmo- u maccooomen mexay  [[TK-1, TTIK-3 Tecrt, pemienue 3aaay,
BO3/1yXOM U BOJOM TeKylIasi KOHTPOJIbHAS
pabora, 3a4eT ¢ OI[CHKON
3 TenaoBo# U BIa)KHOCTHBIM ITK-1, TIK-3 Tecr, pemenue 3anauy,
PEXKUMBI IPOU3BOICTBEHHBIX TeKyIasi KOHTPOJIbHAS
nomenieHui. OnpenenexHue paboTa, 3aUeT C OIEHKOI
HE00XO0JIMMBIX BO3yXO0OMEHOB
4 O6paboTka Bo3yxa B ITK-1, TIK-3 TecT, pemieHue 3a1a4, 3a4eT ¢
KOHJIUIIMOHEpax OIICHKOM, KypcoBas pabota
5 Cucremsr kongumnuonuposanus |[TK-1, TTK-3 Tecrt, pemienue 3aaay, 3a4eT ¢
BO3/1yXa OIICHKOM, KypcoBas paboTta
6 CIUIUT-CUCTEMBI I1K-1, IIK-3 TecT, pemenue 3a1a4, 3a4eT ¢
OIICHKOM, KypcoBas paboTta

7.3. MeToaguueckue MaTepuajibl, ONpeAesiiONIAe  TNPoUEAyPbI
OLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEJIbHOCTH

TecTupoBanue OCyIIECTBISETCS, JMOO TMPU TOMOIIA KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JIMOO C HCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOIAUKH
BBICTABJICHUS OLIEHKU MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTALINHU.




Pemenve craHmapTHBIX 3amad  OCYIIECTBISIETCS, JMOO TPHU TIOMOITU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIAHHBIX 337124
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpoOBepKa pEIICHHs 3a7ad 3K3aMEHATOPOM M BBICTABISICTCS OIIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TPY TIPOBEJCHUH MMPOMEKYTOYHON aTTeCTaIlUH.

Pemenne mnpukinagHBIX 3a4ad  OCYIIECTBISETCS, JMOO TMPH TIOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIAHHBIX 337124
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pEIICHUS 3a7ad 3K3aMEHATOPOM U BBICTABIISICTCS OIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJCHUU TPOMEKYTOUHOM aTTECTAIIHH.

3ammTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIK OTYETA [0 BCEM BUJIaM
MPAKTUK OCYIIECTBIISICTCS COTJAacHO TpPeOOBaHUSAM, TPEIBIBIICMBIM K padoTe,
OMMHMCAHHBIM B METOJIMYECKUX MaTepuanax. [I[pumepHOe BpeMs 3amuThl Ha OJTHOTO
cTyneHTa coctapisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHMILTHHBI

1. AnanbeB B.A. CucTemMbl BEHTWISALMY U KOHAUIIMOHUPOBaHUA. Teopus u
npaktuka. Yu. [locoone — M.: «EBpokimMar», u3gaTenbcTBo «ApuHay, 2000 —
416 c.

2. bapkanos b.B. Kapnuc E.E. KomaunmonupoBaHume BoO3ayxa B
MPOMBINIJICHHBIX, OOIIECTBEHHBIX M KUIIBIX 3IaHUSAX. — 2-€ U3]., mepepad. u Jo1m. —
M.: Crponnsgar, 1982. — 312 c.

3. KonaunuonupoBaHHe BO3JyXa M XOJOAOCHAOXeHUE: YUeOHUK IS
By30B/B.H. borocnosckuii, O.f. Koxopun, JI.B. Ilerpos; Ilog pen. B.H.
borocnosckoro. — M.: Ctpoiinznaar, 1985.-367 c., u.

4. IlpoexkTHpoBaHME U HKCIUIyaTalllsl YCTAHOBOK KOHJUIIMOHHUPOBAHUS
BO3AyXa W OTOmUIeHHS: YueOHoe mocobue miusa By3oB/b.H. T'omybkos, T.M.
PomanoBa, B.A. I'yceB. — M.: Dueproatomuznar, 1988. — 190 c.: n.

5. Meroanueckue ykazanust Ne 381-2002 k mpakTHUYECKUM 3aHSATHSIM U
KOHTPOJIbHBIE PAa0OTHI 10 JUCHUIIITHHE «CHCTEeMBbl KOHAUIIMOHUPOBAHUS BO3TyXa»
mns ctyneHTtoB cneuranbHoctd 100700 «IIpoMbllieHHass TETI03HEPTETUKAY)
JTHEBHOM M 3a0uHOM (opmbl 00yuenus / Coct.: HaymoB A.M., [lybanun B.1O.,
Aranos [O.H. Boponex: BI'TY, 2002.

8.2 Ilepeyenb HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpH
OCYLECTBJIECHMH 00pPa30BaTEeJIbLHOI0 MpoLecca Mo AUCHUIINHE, BKJIKYaf
nepeyeHb  JHMIEH3MOHHOT0  NPOrPAMMHOIO  oOecledYeHHsi, PeCypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEMEHHBIX
Npo¢ecCHOHANTBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 [IporpammHoe obecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;



— SMath Studio.
— Komnac-I'padux LT
— Daichi id-muarpamma

8.2.2 Pecypchl HHGOPMAIIHOHHO-TEIIEKOMMYHHUKAITHOHHOMN ceTH «IHTepHEeT
— Poccutickoe o6pazoBanne. @enepanbhbiii mopran.  http://www.edu.ru/
— O6pazoBarenbHbiii moptan BI'TY https://education.cchgeu.ru/

8.2.3 UudopManmoHHbIC CIPABOYHBIC CHCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJIs
OCYHUECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITIPOLHECCA
JlekimoHHas ayauTOPHS

10. METOAUYECKUE YKA3ZAHUSA AJISA OBYYAIKOLIUXCS TTO
OCBOEHUIO IUCIUAIIJIMHBI MOAYJIA)

[To mucuumminHe «CHUCTEMBI KOHIMIIMOHUPOBAHUS BO3[yXa» UHUTAKOTCA
JICKIUU, TIPOBOJISITCS TPAKTUUECKUE 3aHATHS, BBITIOJIHIETCSL KypcoBas padora.

OcHOBOM UW3y4YeHUs] JUCHUIUIMHBI SIBJISIOTCA JIGKIUM, HA KOTOPBIX
U3JIaraloTcs HauboJiee CyIIECTBEHHBIE U TPY/HbBIE BOIIPOCHI, a TAKkKE BOMPOCHI, HE
HaIlleJIIUEe OTPAXKEHUS B YUEOHOM IUTeparype.

[IpakTHyeckue 3aHSATHS HAIMpPaBJICHbl Ha MPUOOPETECHUE MPAKTUYECKHUX
HaBBIKOB pacyeTa IIEHTPaIbHBIX CUCTEM KOHIWIMOHUPOBAHUS BO3/yXa. 3aHSATHUS
MPOBOJASATCS IMyTEM PEUICHUS] KOHKPETHBIX 33J1a4 B ayJJUTOPUHU.

Meronuka BBIIOJIHEHUSA KYpCOBOM paboThI M3J10KE€HA B
y4e0HO-METOIMYECKOM MOCOOMHU. BBITIONHATH ATalbl KypCOBON paOOThI JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTpons ycBoeHMS Marepuasia AUCHUIUIMHBI MPOU3BOJMTCS MPOBEPKOM
KypCOBOM pabOThI, 3aIIUTON KYpCOBOM paOOTHI.

Bup yueOHbIx
. JleaTenpbHOCTh CTyAEHTA
3aHATUH
Jlexms Hanucanne koHCHekTa JEKLIM: KpaTKO, CXEMAaTU4YHO, MOCJIEIOBATEIbHO

(¢uKCUpOBaTH  OCHOBHBIE  TOJOXKEHMS,  BBIBOABI,  (OPMYIHUPOBKH,
O606H.I€HI/I5[; noMe€4yaThb BaXHbBIC MbICIH, BbBIACIATH KIHYEBBIC CJI0BA,
TepMHHBI. [IpoBepka TEPMHHOB, NMOHATHH C TOMOILBIO SHIUKIONEIUH,
CHOBapeﬁ, CIIPaBOYHHUKOB C BBIIIMCBIBAHUEM TOIKOBAaHUHA B TETpaab.
OO6o3HaueHue BOMNPOCOB, TEPMUHOB, MaTepHaja, KOTOPbIE BbI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoH muteparype. Ecmm
CaMOCTOSITENIFHO HE YynaeTcs pa3o0paThCsi B Marepuajie, HeoO0X0IuMO
chopMyIHpOBaTh BONPOC M 3aJaTh IPENOJABATEN0 Ha JEKIUHM WIA Ha
IIPAKTUYECKOM 3aHATHUU.

[Tpaktnyeckoe |KoHcmekTHpOBaHUE PEKOMEHAYEMbIX MCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHE JIeKIUH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BONPOCAM, MPOCMOTP
peKoMeH1yeMol tutepatypsl. IIpociymmnBanue ayimo- 1 BU€03aIUCEN 110
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3aJJaHHOW TeMe, BBIMOJIHEHHE pPacUyeTHO-TpapUUecKUX 3aJlaHuM, pelieHHe
3a/1a4 MO AJITOPUTMY.

CamocrosiTenbHas
paborta

CamocTtosTenbHas padoTa CTYAEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOCHHUS
yuyeOHOTO Marepuajsa ¢  pa3BUTHIO  HAaBBIKOB  CaMOOOpa3OBaHMUS.
CamocTosTenbHas paboTa npernoaaraeT clieAyiolIue COCTaBISIOUIIE:

- paborta ¢ TekcTamH: y4eOHUKaMH, CHPABOYHHKAMH, IOTOJHUTEIHLHOU
JUTEPaTypoid, a TaKkKe MPopaboTKa KOHCIEKTOB JICKIIUA;

- BBIIIOJIHEHUE JIOMAILIHUX 33/1aHUH U pacyeToB;

- paboTa HaJ TeMaMHU ISl CAMOCTOSTEIbHOT'O N3YUEHHUS;

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(pEPEHIIHA, OJTMMITNAT;

- IOITOTOBKA K MPOMEKYTOYHOU aTTeCTalllu.

[ToaroroBka k
MIPOMEKYTOUYHOM
aTTecTaluu

I'oToBUTBECS K HpOMG)KyTO‘-IHOﬁ arrecrtanuu CJiIcAyeT CUCTCMATHYCCKU, B
TE€YEHHE BCEro cemecrpa. MIHTeHCcHBHAs MOATOTOBKA JOJKHA HA4YaThCs HE
IIO3JIHEE, YEM 3a MECSL-TI0JITOPA A0 IPOMEKYTOYHOM arrectauny. J[aHHbIe
Iepe]l 3a4eTOM C OLIEHKOM, 3a4e€TOM C OLEHKOHM, 3a4e€TOM C OLEHKOM,
3aUETOM C OIEHKOW Tpu IHSA S((EKTHBHEE BCETO HCIOJIB30BATh IS
IIOBTOPEHMSI U CUCTEMATHU3ALMKM MaTepHaa.




Moanuncek
3aBefytouiero
. Kagegpon
lMepeyeHb BHOCUMMbIX U3MEHEHUN BHECEHUSA

n/n . OTBETCTBEHHON
N3MEHEHW A

No [NaTa

3a peanusauunio

onmon~
1 MYyHKT 4 N3N10XUTb B CAefyloWein pegakynm: 24.10.2022
4. OB bEM ANCUNTTNHDBI
Obuwgas TPYAOEMKOCTb AUCUMMAUHBI  «CUCTEMbI  KOHAWULMOHUPOBaHUSA
BO3yXa» COCTaB/AeT 7 3.e.
PacnpeaeneHme TpyA0eMKOCTI ANCUUMNIMHBI MO BUAaM 3aHATUI
O4YHast hoopma 06yUeHUs
o Bcero CemecTpbl
Buabl yuebHoN paboTbl 4ACOR 2 g
AyaNTOpPHbIe 3aHATUA (BCero) 102 54 48
B TOM uncne:
Nekuun 60 36 24
MpakTunyeckme 3aHATMA (M3) 42 18 24
CamocTosaTeNbHaa paboTa 150 90 60
KypcoBasi paboTta + +
Buapl Hp?ME)l(yTOLIHOVI arTecTaumn - 3ayet + + +
C OLeHKON
O6Lwasa Tpya0eMKOCTb:
aKazemMmyeckue yachbl 252 144 108
3ay4.ep. 7 4 3
3a04Hasa hopma 0by4eHns
o Bcero CemecTpbl
Buabl y4ebHon paboThl 4ACOB 9 10
AyaNTOpHbIle 3aHATUA (BCEro) 32 16 16
B Tom uncne:
Jekuun 16 8 8
MpakTnyeckne 3aHATUA (M3) 16 8 8
CamocTosaTenbHas paboTa 212 124 88
KypcoBasi paboTta + +
Yacbl Ha KOHTPO/1b 8 4 4
Buabl np9|v|e>|<yT0L|H0|7| aTTecTaumm - 3ayet + + +
C OLeHKON
O6Luas TpyA0eMKOCTb:
aKafeMmyeckue yachl 252 144 108
3ay4.ef. 7 4 3



Mopgnucek

3aBe rouwero
No fata ayto L

y Kadeppo#n,
I'Iepequb BHOCUMbBIX USMEHEHUN BHeCeHWNA o
n/n . OTBETCTBEHHOMU
N3IMEHEHUN
3a peannmsaynio

onoxX
2 MyHKT 5.1 M3010XUTb B CNefyroWwein pegakynu: 24.10.2022

5.1 CopgepaHue pasfenioB  AUCUUMNAMHBE - WU pacnpeneneHune
TPYAOEMKOCTM MO BUJAM 3aHATUIA

O4YHasi hopma 0by4eHns
Mpak Bcero,

Ne n/n HanmeHoBaHUE TeMbl CofepxxaHue pasgena Nekuy, 3aH CPC yac

1 BBefeHne. dunsnyeckme cBoincTea KpaTkas MCTOPUS U OCOGEHHOCTU pasBUTUSA
aTtmocepHoro Bo3ayxa OTONUTENbHO-BEHTUNALMOHHON TEXHUKN B
Hawel cTpaHe M 3a pybexom. CaHMTapHO-
rMrueHnyeckoe 3HauyeHune n TUNbI
OTONUTENbHO-BEHTUNALMOHHBIX CUCTEM B
NPOMbILLINEHHbIX n rpaxpgaHcKunx
coopyxeHuax. HasHaueHue un  obnacTb
NpUMeHeHNs yCTaHOBOK
KOHAMLMOHNPOBAHNA BO3AyXa. TeHAeHLuUn
pasBUTUA OTAENbHbIX HanpaBNeHUN TEXHUKMK
TennocHabxeHuns, BEHTUNALMUN "
KOHAWLMWOHMPOBAHNA BO3JyXa. XUMUYeCKUit
cocTas cyxoro BO3fyXa. MnoTHOCTD,
BA3KOCTb, TEMNNOEMKOCTb M 3HTaNbNUA CyXOro
BO3jyxa. BnaxHocTb BO3gyxa (BO3AYLI HO-
naposas CMechb): abcontoTHan n
OTHOCUTENbHan BNaXHOCTb, NNOTHOCTb,
BnarocogepxaHue. TTOHATUE TOYKW pPOCHI. 10 6 22 38
JHTanbnUa U TennoéMKOCTb  BAAXHOIO
BO3AyXxa HBHafs M cKpbiTaa TennoTa
aTMocthepHoro Bosgyxa. H-6 guarpamma
BNaXHOro Bo3gyxa. MeTofgmka pacyeta wu
noctpoeHua b-6 gmarpammbl M3o6paxeHune
N3MEHEHNS COCTOSHWUA BNaXHOro BO3fyXa Ha
nuarpamme. TennoBAaXHOCTHbIW (YrnoBoii)
KO3 PULMNEHT, XapaKTepusytouni
N3MEHeHWe COCTOAHWA BNAXHOr0o BO3jyXa.
N306paxeHne npoweccos CMeLl eHns
pasNUuHbIX KONMWYeCTB BNaXHOro BO3jyXxa U
onpefeneHne napameTpoB CMecu rpauyeckmn
N aHanuTuyeckn. Cnocobbl onpegeneHns
BNAXHOCTU BO3AyXa: XWMUYECKWii; cnocob
HabnopgeHns TOUKMU pochl; cnocob6
BONOCAHOTO rurpomeTpa;
NCUXPOMETPUYECKUIA.
2 Tenno- n maccoobmeH mexay  lpouecchbl CMelWweHUs BO3gyxa C BOJOW U
BO34YXOM U1 BOAOM BOAAHbIM Mapom. KputepuanbHble ypaBHeHNA
Tenno- u mMaccoobmMeHa. Mexay BO3AYXOM K
BOAON nNpu CBOGOAHOW  KOHBEKLUM 1
BbIHYXXAEHHOM OBUXKEHUN BO3jyXa.
OcHOBHOe AutdepeHunanbHoe YypaBHeHuUe
TennoobmeHa MexXAy BO3AYXOM W BOAOWA. 10 6 23 39
M3meHeHWe napameTpoB  BO3Ayxa  npu
KOHTaKTe ero ¢ BOAON NpW pasnnuHbiX eé
Temnepatypax. KoapduumneHT opoweHus.
Aunarpamma MyxuHa. [lpumepbl pacyéTtos
npoueccos Tenno - M MaccoobmeHa.
OCHOBHble TEPMUHbI M NOHATUA. AgnabaTHbl i



TennoBo U BNaXHOCTHbI

pPeXMMbl NPON3BOACTBEHHbIX

nomeleHunii. OnpegenexHue
HEeo6X0ANMMBIX BO3AYX006MEHOB

O6paboTka BO3fyXa B
KOHANLNOHepax

CucTemMbl KOHAULUOHUPOBAHWSA
BO3AyXa

N NONNTPONHLINA Npouecc 06paboTKy BO3gyXa
BOAOW. KoahthunumeHT aheKTUBHOCTH.

TemnepaTypHble YCnoBMs B OTanauBaeMblX
NoMeLLeHNsAX. PacuéTHble  TemnepaTypbl
BHYTPEHHEro " Hapy>HOro BO34YyXa,
pacyéTHas pasHOCTb Temnepatyp. [loTepu

Tenna uepes orpaxpgeHus 34aHni.
TennoTexHUYecknini  pacyeT  OrpaxgeHui.
Tennonepegaua uepes BO3AYLWHblE

npocnorku. TennonoTepu 4epe3 MONbl U
CTeHbl, yrny6neHHble B 3emnto. OnpegeneHue
TennonoTepb  3faHUn N0  YKPYMHEHHbIM
N3MepuTensm. Bo3gyxonpoHuuaemocTb
orpaxpaeHui. Tennosbifenexnns B
NPOM3BOACTBEHHbLIX NOMELLEeHUAX: OT N0 feit;
ocBelleHns; o6opyfoBaHUA; MaTepnanos.
MocTynneHne Tenna B MOMEL,EHUA: yepes
HenpospayHble BHeLWHWe OrpaxjeHus; yepes
BHYTpeHHue orpaxeHus; yepes
OCTEK/IEHHY0 NMOBEPXHOCTb 3a CYET
CO/IHEYHON pagwnauuu u Tennonepefayu; 3a
CYET WHpUNbTpauun. BnarosbigeneHns oT
mopeit. CocTaBneHne Tennosoro 6anaHca
NPOM3BOACTBEHHbLIX NOMELLeHNI 411 3UMHETO
1 neTHero nepuojos rofa. Bnarosbigenenuns
oT obopyfoBaHMA U  CO  CMOYEHHbIX
nosepxHocTeil. Mepbl MO YMEHbLEHUIO
nocTynneHui Tenna B nomMeLleHus.
BbigeneHne BpeAHbIX rasos, Mapos, Mbln.
OnpepgeneHne BO3yXx006MeHa npu
BblleIEHNN B MOMELLEHNN: ABHOTO U MONHOIO
Tenna; BNaroBbleneHuni; BpeAHbIX
BblfleneHnit. PacyeT Bo3gyxoo6meHa Mo
HOpMaTUBHON  KpaTHocTU.  OnpejeneHune
TeopeTuyeckon n LeliCTBUTENbHOW
NPON3BOANTENIBHOCTM CKB. Pacuet
KONMYecTBa HapyXHOro Bo3fgyxa.

Oumnctka Bosgyxa oT neinun. Knaccudukaums
(huNbTPOB, NOoKasaTenu paboTbl PUNLTPOB MX
KOHCTPYKLUUKU. Bbi6Op BO3AYLIHBIX PUALTPOB.
KayecTBeHHas oOLeHKa CU/bl 3anaxa: LKana
Paiita wn Arnoy. Cnocobbl 60pbbbl €
3anaxamu:  u3ndeckne;  AUTPYKTUBHBIN;
XUMUYecKne; ncmxonornyeckme. Mouusayus
Bo3ayxa. O6paboTka BO3gyxa MNeperpeton
BOAOW W napom. lMpoueccbl B GOpPasMoHHOIA
Kamepe. [loyBnaxHeHue BO3JyXa
HenocpefCcTBeHHO B MomeleHun. OcylieHune
B03fyxa abcopbeHTamu. MpumeHsemble conu.
ObopypoBaHue. OcyuweHue BO3fyxa
TBEPALIMWU NOrNOTUTENAMU. [TpuMeHseMble
BellecTBa, CXeMa YCTaHOBKW, MeTOAuKa
pacueTa. OxnaxpeHue BO3JyXa.
OpocutenbHble Kamepsl OK® wu OKC-2
Cyxue 1 hOpCYHOUHbIE BO3JYX00XNafUTeNN.
PexuMmbl ux pab6oTbl. HarpesaHue Bo3gyxa.
[ByxcTyneHnuyatoe ncnaputenbHoe
oxNax/jeHne BO3ayxa, yCI0BUA NMPUMEHEHUS.
YcTpoiictBo M nogbop  Kanopudepos.
TennoBnaxHocTHaa o6pa6oTka BO3fjyxa B
NOBEPXHOCTHbIX OXNaAUTENAX.
Knaccndukayns cmctem
KOHAMLWOHMPOBaHNA BO3fyXxa. HasHaueHue n
obnactu npuMeHeHus YyCTaHOBOK
KOHAMLMOHNPOBAHUA BO3/yXa B
06LeCTBEHHbIX " XUNbIX 3aHnax.
CaHUTapHO-TUrMeHnyeckne,  CTPOUTENbHO-
MOHTaXHble, aKCMNyaTaunoHHble "
3KOHOMMUYECKUe Tpe6oBaHuMA K CKB.
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41
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Ne n/n

1

$pMNi-cnuctemol

HanmeHoBaHue TeMbI

Cuctembl  KpYrnorognMyHoro ferncrems un
Ce30HHble. LleHTpanbHble U MECTHbIe CUCTEMbI
KOHAMLMOHUPOBAaHUA BO34yXa. CxeMmbl
ueHTpanbHbiXx CKB: 0fHO30HanbHble U
MHOT030HaNbHble O/JHOKaHanbHbIE,
NpAMOTOYHbIE, peuunpKynaLMOHHbIe.
MocTpoeHne npoueccos 06paboTKM BO3gyXa B
b-6 anarpamme. LleHTpanbHble
MHOr030HaNbHble  ABYXKaHanbHble  CKB.
MocTpoeHne npoueccosB 06paboTky BO3ayxa B
b-6 guarpamme. OcobeHHocTn CKB cpegHero
M BbICOKOTO  faBleHus. LleHTpanbHble
BOAOBO3JYLHbIE CUCTEMBI. CKB ans
TEPMOKOHCTAHTHbIX " ocobo YNCTbIX
noMeuieHnit. HasHayeHne W NpUMeHeHue B
CKB TennoobMeHHNKOB yTUNN3aTOPOB.
KoHcTpyKLmMmn TUrPOCKONUYECKNX "
Herurpockonuyeckux TY. CxeMbl CUCTEM
KOHAMLNOHUPOBaHUSA BO3fyXa c
TENN00OMEHHNKOM YyTUAN3aTOPOM.
MocTpoeHue npoweccos 06paboTKu
HapyxHoro Bo3gyxa B CKB ¢ TY B b-6
anarpamme. Tennosoi pacueT
Tennoo6MeHHWKOB yTunusatopos. [loHATHe
KoappuumeHTa 3hheKTUBHOCTHU.
JHTanbNWiiHbIA, TemnepaTypHblii 1M no
BNaroo6mMeHy. Tennosoii NOBEPOYHbI I
pacyeT. PacyeT u noAb6op (OPCYHOUHbIX
kamep.  KoaduuueHTbl  3hheKTUBHOCTH

TennoobmeHa. Tennosoi n
a3poAMHAMMNYECKNI pacyeTbl NOBEPXHOCTHbIX
BO3JyXxooxnagutenei. Opolwaemble

BO3AyX0o0xnagutenu. Bosgyxooxnagutenu c
OpOLaeMoi Hacagkoi. lonycTuMble YPOBHMW
lwyma Ha NpoM3BOACTBE. Y MeHblUeHUE WyMa
BEHTUNATOPOB.

KoHcTpykuun  8pll-cuctem ¢ nopgauyei
HapyXHoro Bo3gyxa u 6e3. CoBMecCTHOe
npuMeHeHue c LLeHTpanbHbIMMN
KOHAWULMOHEpPaMK. Bbi6op BO3AyXa
pacnpefenuTenbHblX YyCTPOMNCTB.
FmapaBnuueckuii n aspognHaMunyeckmnii
pacyeThbl KOMMYHUKaLWA. MoplwHessble,
nnacTuH4YaTble KoMMpeccopbl, 3crol.
KoHpeHcaTopbl C BOASHBIM U BO3AYLWHbIM
oxnaxpgeHnem. Cxembl peryampoBaHua npu
O04HOBPEMEHHOM OTMYCKe Tenna u xonoga.

NToro

3a04Has hopma 0by4veHUs

CopepxaHue pasfena

BBefeHne. dunsnyeckne cBoiicTea MNOTHOCTb, TEMNOEMKOCTb W 3HTanbNus

aTMoC(epHOro Bo3gyxa

cyxoro  Bo3gyxa. BnaxHocTb  BO3ayxa
(BO3gyWHO-NapoBas cMecb): abconTHas WU
OTHOCUTENbHAs BNAXHOCTb, NNOTHOCTb,
BNarocofepxaHue. JHTanbnus "
TENN0EMKOCTb  BMAXHOro  Bo3gyxa. b-6
nuarpamMma BNaXxHoro sosayxa. Miso6paxeHue
M3MeHEeHUs COCTOSIHUS BNAXHOro BO3AyXa Ha
aunarpamme. TennoBNaxXHOCTHbIA (Yyrnosoin)
KO3 puumeHt. WMN3o6paxeHne nNpouLeccos
CMELWEeHNA Pa3IMUHbIX KOAMYECTB BIAXHOTO
BO3JyXa U onpefeneHne napameTpoB CMeCH.
MoHATME TOYKM pocbl. MeToAuKka pacyeTa n
noctpoeHus b-6 pguarpamMmmbl.  CnocoGbl
onpesenexHus BNAXHOCTH BO34yXxa:
XUMWUYeCKUin; cnocob HabnwLeHUs TOUKK
pocbl; cnoco6 BONOCAHOrO TUFPOMETPa;
NCUXPOMETPUYECKUIA.
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Tenno- U Maccoo6MeH MeXay
BO3/yXOM W BOAOM

TennoBoW U BNaXHOCTHbI

pPeXuMbl NPOU3BOACTBEHHBIX

nomeleHunin. OnpegeneHune
HEeo6X0AMMbIX BO34YX00OMEHOB

O6paboTka BO3ayxa B
* KOHAWLUMOHepax

CucTeMbl KOHAULUOHUPOBAHUSA
BO3JyXa

8pll-cuctemsl

Mpoueccbl CMeweHWs BO3Agyxa C BOAON W
BOAAHbIM napoM. KputepunanbHble ypaBHeHUA
Tenno- n maccoobMeHa. Mexgy BO3AYXOM K
BOAOW npu  CBOGOAHON  KOHBEKUUM 1
BbIHYX/EHHOM OBUKEHUN BO3AyXa.
OcHoBHOe fAuddepeHLnanbHOe YypaBHeHUe
TennoobmMeHa Mexay BO3AYXOM U BOAOMN.
M3meHeHne napameTpoB  BO3AyXa  npu
KOHTaKTe ero ¢ BOAOWN NpW pasnnUuHbIX ee
TemnepaTtypax. KoapduuneHT opoweHuns.
ApnabaTHbll KO3IMHULNEHT 3PHEKTUBHOCTL.
Awvarpamma MyxunHa. PacyeTHble
TemnepaTypbl BHYTPEHHEro U HapyXHOro
BO3fyXa, pacyeTHas pasHOCTb TemnepaTtyp.
MoTepu Tenna yepes OrpaxAeHuns 3faHuii.

OnpeaeneHne TennonoTepb  3faHWiA  no
YKPYMHEHHbIM n3MepuTensam.
TennoBblgenenns B NPOWU3BOACTBEHHbIX
noMelleHnax:  OT  /Ofeil;  OCBeleHus;
o6opypfoBaHua; MmaTtepuanos. [locTynneHue
Tenna B MNOMELWEHNA: 4Yepe3 Henpo3payHblie
BHELWHNEe OrpaxpAeHuna; u4epes BHYTpeHHUe
orpaxpaeHus; yepes OCTEKNEHHYO
NOBEPXHOCTb 3a CYET CO/THEYHOW pagunauuum u
Tennonepefayun; 3a CcYeT WHpUANbTpauuu.
BnarosbifeneHns oT nwfgeii. Bblgenenune
BpeAHbIX ra3os, napos, Nbinn. OnpegeneHue

Bos,qyxoo6meHa npn BblaeneHnn B
noMelleHnn: ABHOro W NONHOro Tenna,
B/laroBblfAeNeHuniA; BpeaHbIX BblfeneHuni

PacyeT BO3gyxoo6meHa MO HOPMaTUBHOMN
KpaTHOCTH.

Oumnctka Bo3gyxa oT Nbinn. Knaccudukaums
hunbTpPOB, NOKazaTenu paboTbl GUNBTPOB UX
KOHCTPYKUMM. KayecTBeHHas OLEHKa Cubl
3anaxa: Wkana PaWta u fArnoy. Cnoco6bl

60pb6BLI c 3anaxamm: hunsnueckme;
OUTPYKTUBHBIW; XUMUYecKue;
ncmuxonoruyeckue.  MoHusauma  Bosgyxa.
OcyuweHune BO3jyXa abcopbeHTamu.
MpumeHseMble conu. O6opypaoBaHue.
OcyleHune BO3AyXa TBEPAbIMMN
nornotutensmu. OpocuTenbHble  KaMepbl
OK® n

OKC-2. Bbl60p BO3AYLWHbIX GUALTPOB. TuUMb
N KOHCTPYKLMW (OPCYHOK, MNAOTHOCTb WX

yCTaHOBKM. MeTogabl pereHepauumn
cop6eHTOB.

CxeMbl ueHTpanbHbiXx CKB: 0fHO30HaNbHbIE
n MHOTF030HanbHbIe OfHOKaHaNbHblE,
NPAMOTOUHbIE, peLnpKYyNALNOHHbIE.
MocTpoeHne npoueccoB 06paboTky BO3gyxa B
b-6 nuarpaMmme. LleHTpanbHble

MHOr030HaNbHble  fiByXKaHanbHble  CKB.
MocTpoeHne npoueccoB 06paboTKy BO3yXa B
b-6 gnarpamme. HasHauyeHne n NpUMeHeHne B
CKB TennoobMeHHNKOB YTUNN3aTOPOB.
MocTpoeHue npoueccos 06paboTKM
HapyxHoro Bo3syxa B CKB ¢ TY B b-6
anarpamme.
KoHcTpykuyumn  $pbl-cuctem ¢ nopaueit
HapyXHoro Bo3gyxa u 6e3. CoBMecTHoe
npuMeHeHue c LLeHTpanbHbIMK
KOHAWLMOHEpaML. Bbi6op BO34yXxa
pacnpefennTenbHbIX YCTPOMNCTB.

NToro
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