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1. HEJA U 3AJAYU JUCHUTIJIIMHBbI

1.1. Heau AuCHUMIHHBI

[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 ocBOeHUSA TUCIUILITHHBI

[lonyueHne 3HAaHMA W yMEHMH, NPEAYCMOTPEHHBIX TpPEOOBAHUSIMHU K
MOJITOTOBKE OakanaBpoB o HampasieHuio noarotoBku 13.03.01 TemnosnepreTika
U TEIUTOTeXHUKA 110 npoduiio [IpoMblnieHHAas TeMI0IHEPTETHKA

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucuuminHa «CucTeMbl KOHAMIIMOHUPOBAHUS BO31yXa» OTHOCUTCS K
JTUCLUUIUIMHAM BapUAaTUBHOM YacTH (AMCIUILIMHA 110 BhIOOPY) Osioka b1.

3. HEPEYEHbD IIVTAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 11O
JUCIHUIIVIMHE

[Ipouecc n3ydenus: IUCHUILIMHBL « CUCTEMBI KOHTUIIMOHUPOBAHUS BO3yXa»
HanpasJieH Ha (OPMHUPOBAHUE CIAEAYIOIIUX KOMIIETEHIIHI:

OIIK-2 - crnocoOHOCTHIO JAEMOHCTPUPOBATH 0a30BbIE 3HAHHUS B 00JACTH
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH, TOTOBHOCTBIO BBIBIISATH €CTECTBEHHOHAYUYHYIO
CYIIHOCTh TIpOOJieM, BO3HHKAIOIIUX B XOJ€ MPO(PECCHOHATBHON AESITeTHbHOCTH;
NPUMEHATH Ui WX pa3pelieHrss OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METOIbI
MaTEeMaTHYeCKOTO  aHalu3a W MOJCIUPOBAaHUSA,  TEOPETUYECKOTO U
IKCIIEPUMEHTAIBLHOTO UCCIIeIOBAHUS

[IK-2 - cnocoOHOCTHIO TMPOBOIAUTH PACUYETHI MO THUMOBBIM METOIUKAM,
MIPOEKTUPOBATH TEXHOJIOTHUECKOE 000PYyI0BAaHUE C MCIIOIB30BAHNEM CTaHIAPTHBIX
CPEICTB aBTOMATHU3allMM TPOEKTUPOBAHUS B COOTBETCTBUU C TEXHHUYECKUM
3aJJaHuEeM

Pe3ynbTarhl 00yueHHs1, XapaKTepU3yOIHe

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-2 3HATh OCHOBHBIE (PU3MUECKHUE 3aKOHBI, OCHOBBI
TEOPETUYECKON TEIUIOTEXHUKU U TEMNIOMacCOOOMEHa,
0COOEHHOCTH TE€UEHUS Ta30B U )KUJIKOCTEH B KaHalax

YMETH MPOBCCTU IKCIICPUMCHTAJIBHOC UCCIICIOBAHHUC,
BBIIBUTH CCTCCTBCHHOHAYYHYHO CYITHOCTD Hp06HeMBI,
COOTHCCTH ITOJIYUCHHBIC PC3YJIbTAThl C OCHOBHBIMHA
3aKOHaMH €CTCCTBO3HAaHUA

BJIaACTh METOAAMH MAaTEMATHYCCKOI'O aHAJIN3a 1
MOJCINUPOBAHMA, a TAKIKC TCOPETUUICCKOIO U
IKCIICPUMCHTAJIbHOI'O UCCICAOBAHUA

[1K-2 3HaTh MeToauKy CTroapTa agjanTupOBaHHYIO bapkanoBeiM
1t Poccun, METOAMKY ONpeAesIeHUs]
TEIUIOBJIArOBBIICJICHUI U BPEAHBIX BbIJICTICHUN B
00Cy>KMBaeMOM MOMEIICHUH, METOJIUKY
a’pOAMHAMUYECKUX, THAPABINYECKUX U aKYCTUYECKHX




PaCyYCTOB BO3YXOBOAOB 1 OCHOBHOI'O 060py,Z[OBaHI/ISI

YMETb COCTABJIATH TEIUIOBIAXKHOCTHBIN OalaHC
00CITy’>KMBa€MbIX IOMELIEHUH, PACCUNTHIBATH
HEOOXOMMBINA BO3yX00OMEH B 00CITY>KNBAaEMbIX
MOMEIIEHUSX, PACCUNTHIBATh U BEIOUPATh OCHOBHOE U
BcrioMorarenbHoe obopyaosanne CKB

BJIAJICTh METOJIaMU Tpa(OaHATUTUHIECKOTO pacueTa u
MTOCTPOCHUE TPOIIECCOB TEIUIOBIAXXHOCTHON 00pabOTKH
10 CTajusIM 00pabOTKHU

4. OFBEM JIUCHHUIIJINHBI
OOmiass TPyIOEMKOCTh TUCHUIUIMHBI «CHUCTEMBl KOHIUIIMOHUPOBAHUS
BO3/yxa» cocTaBiseT 9 3.e.
Pacnipenenenne TpyJ0eMKOCTH AUCIUTIIMHBI IO BUIAM 3aHATHI
ouHast popma o0yueHust

Bcero |  Cemectpbl

Bunpl yueOHOM pabOThI

4acoB 7 8
AyAuTOpPHBIE 3aHATHS (BCEro) 102 54 48
B ToMm umncie:
Jlexmumn 60 36 24
[TpakTueckue 3auarus (113) 42 18 24
CamocrosiTeibHas padora 222 90 132
Kypcosasi padora + +
Bunsr HPOMemyTquoﬁ aTTecTalllu - 3a4eT C + + +
OIICHKOM
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 324 144 180
3a4.e]l. 9 4 5

3a04Has popma 00yueHus

Bcero |  CemecTpbl

Bunpl yue6HOM paboThI

JacoB 9 10
AyauTOpHBbIE 3aHATHSA (BCET0) 28 16 12
B Towm uncne:
Jlexuu 16 10 6
[Tpaktrueckue 3anstus (I13) 12 6 6
CamocTosiTeibHasi padoTa 288 124 164
Kypcosasi padbora + +
Yacel Ha KOHTPOJIb 8 4 4
Bunsr HPOMencyTquoﬁ aTTecTalliu - 3a4eT C + + +
OIICHKOM
OO6u1ast TPy 10€MKOCTb:
aKaJIEMUYECKUE YaChl 324 144 180
3a4.e. 9 4 5




5. COAEP’) KAHUE JUCHUII/IUHBI MOYJISA)
5.1 Copep:xxaHue pa3aejoB JUCHUIIMHBI
TPYA0E€MKOCTH 10 BHAAM 3aHATHH

ouHasi popma o0yueHust

H

pacmnpenesieHue

HaumMeHoBaHue TeMBbI

CopnepxaHue paszena

Jlexnn

[Ipax
3aH.

CPC

Bcero,
qac

1 Brenenune. duznueckue
CBOHCTBa aTMOC(EPHOTO
BO3IyXa

Kpatkass wuCTOpHs ¥ OCOOEGHHOCTH  pa3BHTHSA
OTOIHUTENILHO-BEHTUIALIMOHHON TEXHHKH B HalIel
cTpaHe U 3a pyoexxoM. CaHMTapHO-TUTHEHHYECKOe
3HAUEHHE U THIBl OTOMHTEIBHO-BEHTHIALHOHHBIX
CHCTEM B IPOMBIIUIEHHBIX M  TPaKTaHCKUX
coopyxeHusx. HasHaueHne n 061acTb IpUMEHEHHS
YCTaHOBOK KOHANIIMOHUPOBAHHUS BO3IyXa.
TeHneHIMH pa3BUTHS OTHCIBHBIX HAaIpaBICHUH
TEXHUKH  TEIUIOCHAOXKEHWs,  BEHTWLINUH |
KOHAMLIMOHUPOBAHUS BO3lyXa. XMMHUYECKUI COCTaB
CyXOro BO3.yXa. [TnotHOCTS, BSI3KOCTb,
TEIIOEMKOCTh M JHTANBIMSA CYXOTO BO3IyXa.
BrnaxxHocTh BO3AyXa (BO3MYIIHO-TIAPOBAs CMECH):
aOCoOMIOTHAasT W OTHOCHTENbHAas  BIIQKHOCTH,
IUIOTHOCTh, BJarocojepxanue. [loHsATHE TOYKH
pPOCBL. DHTaNbIUsI ¥ TEIUIOEMKOCTh BIIQKHOTO
BO3IyXa SIBHast M CKpbITasi TEIUIOTA aTMOC(HEpHOro
Bo3ayxa. H-d muarpamma BIaXHOTO BO3IyXa.
Mertoauka pacuera u noctpoenus h-d guarpammbr
M300paskeHne HM3MEHEHUS] COCTOSHHS BIAKHOTO
BO3yXa Ha JAvarpamme. TeruioBIaKHOCTHBIN
(yrnoBoit)  KO3(pQUIUEHT,  XapaKTECPU3YIOIIHU
W3MEHEHUE  COCTOSIHHS  BJIQKHOTO  BO3IyXa.
N300paxeHne MNpoueccoB CMEMIEHHUS pPa3IMYHbIX
KOJIMYECTB BJIQKHOTO BO3JIyXa M OIpeIeleHHe
apaMeTpoB CMecH TpadUyuecKd M aHAJIMTHYECKH.
CriocoObl ~ OTIpefieTIeHUs]  BIAXKHOCTH — BO3IyXa:
XUMUYECKHIl; crnoco0 HaOMIONEHHS TOYKH POCHI;
croco® BOJIOCSTHOTO THTPOMETPa;
TICUXPOMETPUUYECKHII.

10

36

52

2 | Temmo- u MaccooOMeH MEKIY
BO3JIyXOM U BOJIOH

IIpoueccs! cMmelIeHus: BO3yXa ¢ BOJON U BOJSHBIM
napoM. KpurepuanbHele ypaBHEHHs TeIUIO- U
MaccoOOMEeHa. MEXAY BO3LyXOM W BOAOHW IIpH
cBOOOTHOM KOHBEKIINH U BBIHYKACHHOM JIBIDKSHUH
BO3/IyXa. OcHoBHOE nmuddepeHnnaIbHOe
YpaBHEHHE TeIooOMeHa MEXAy BO3AYXOM H
Bofoi. l3MeHeHue mapaMeTpoB BO3lyXa INpuU
KOHTakT€ €ro ¢ BOJOM TMpU pa3IuuHbIX €€
TeMIeparypax. Koaddunment OpOLIEHUS.
Junarpamma  MyxuHa. [Tpumepsl  pacuéros
NPOIIECCOB TEIUIO - U MaccooOMeHa. OCHOBHbBIE
TEPMUHBI U TIOHATHS. AZIHAOATHBIIN U TIOJUTPOITHBII
nporecc 00paboTku Bo3ayxa Bopoil. Koaddumment
3G PEKTUBHOCTH.
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3 TenaoBoi U BIaXKHOCTHBII
PEKUMBI ITPOU3BOICTBEHHBIX
nomenienuid. OnpeneneHue
HEOOXOIUMBIX
BO3/lyX00OMEHOB

TemmnepaTypHble  yclIOBHS B OTaIIMBAaeMbIX
MMOMEIICHUAX. PacuérHbie TEMIIEpaTyphl
BHYTPEHHEIO M HapyXXHOTO BO3[yXa, pacuéTHas
pazHocth Temnepatyp. Ilotepm Temna uyepes
orpaxJaeHust 3aaHui. TenmoTexHUYecKuil pacuer
orpaxaeHuid. Teruonepenaua uepe3 BO3IyLIHBIE
npocioiiku. Tenjonorepu 4vepe3 MOJbI U CTEHBI,
yriayOneHHbIe B 3eMIir0. OnpeielieHie TeIUIoNoTeph
30aHu’ o YKPYIHEHHBIM U3MEPUTEISIM.
BoznyxonponunaemMocTsb OTrpakACHUH.
TermoBbIAETEHUS B MPOU3BOJICTBEHHBIX
MMOMEIICHUSX: oT JTIOJEH; OCBEIICHUS,
obopynoBanus; MmarepuanoB. [locTyruieHne Teria B
[OMELIEHHS: 4Yepe3 HEeNpo3pauHble BHEIIHUE
OTpaKJICHHUSI; Uepe3 BHYTPEHHUE OIpaKICHUsI; yepes
OCTEKJICHHYIO IOBEPXHOCTb 3@ CUET COJHEYHOU
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36

52




pagualMd M TeIIoNepenayu; 38 cuéT
uHwibTpalu. BraroBeieneHus 0T  JIOJCH.
CocraBieHue TETI0BOTO GanaHca
IPOM3BOJCTBEHHBIX IOMEINECHUH U1 3UMHEr0 H
JICTHEr0 NEpUOAOB roia. BiarosbineneHus oT
00OpyIOBaHUSI M CO CMOYEHHBIX ITOBEPXHOCTEH.
Mepsl 10 yMEHBIICHUIO IIOCTYIUICHHH TeIia B
noMelieHus. BrlineneHne BpeiHBIX Ta3oB, MapoB,
neutd.  OmpeneneHne  BO3AyX0OOMeHa  IpH
BBIICICHUH B MOMEIIEHUH: SBHOTO M TIOJHOTO
TeIJa; BIIATOBBIACNEHUH; BPEIHBIX BBIACICHUI.
Pacyer  Bo3myxooOMeHa 1O  HOPMaTHUBHOM
kpatHocTH. Ompenenenue  Teoperuueckoir 1
neiictBuTensHOd  mpousBoauTensHoctd  CKB.
PacueT konu4ecTBa HAPY>KHOTO BO3/1yXa.

O6paboTka Bo3ayxa B
KOH/IMLIOHEepax

Ounctka Bo3ayxa oT mnbud. Kiaccudukarms
¢unpTpoB, mMOKazaTrenu PabOTHl (QHIBTPOB HX
KOHCTPYKIIMU. BBIOOp BO3AYHIIHBIX (WIBTPOB.
KayecTBeHHas olleHKa cUiIbI 3amaxa: mkaina Paiita u
Srnoy. Crioco6b1 60pBOEI ¢ 3amaxamu: Gu3nyeckue;
IUTPYKTUBHBIN; XHMHWYECKHE; ICHXOJOTHYECKHE.
Wonmzanms  Bo3ayxa.  OOpaboTka  Bo3Iyxa
neperperoil BogoW u mapom. llpomecce B
(dopasuoHHO# Kamepe. JloyBlaxkHeHHE BO3IyXa
HEMIOCPEACTBeHHO B  momemieHnu. OcymieHue
Bo3ayxa abcopOeHtamu. [IpuMeHseMble —COJH.
ObopynoBanue. OcylieHHe BO3AyXa TBEPIBIMH
HOTJIOTUTESIMH. [IprMeHseMble BemecTBa, cxema
YCTaHOBKH, MeToamka pacdera. OXxJaxaeHue
Bo3ayxa. Opocurensable kKamepsl OK® u OKC-2
Cyxue u (OpPCYHOUHBIE BO3IYXOOXJIAIUTEIH.
Pexumer ux pabotel. HarpeBanme Bo3myxa.
JIByXCTyleH9aToe HCHAPUTEIbHOE OXJIAXKICHHUE
BO3/lyXa, YCJIOBUS TIPUMEHEHHUs. YCTpOMCTBO u

moaoop Kaopugepos.. TemnoBnaxHOCTHAS
00paboTka BO3/yXa B MOBEPXHOCTHBIX
OXJIAJUTEIISIX.
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56

CucreMbl KOHTUITMOHUPOBAHUS
BO3/IyXa

Knaccuduxkamust  cucTeM  KOHIMIIUOHUPOBAHUS
Bo3ayxa. HasHaueHme m oOmacTH TpPHUMEHEHHS
YCTaHOBOK  KOHAWIMOHHPOBAaHWS  BO3AyXa B
00IIeCTBEHHBIX u HKHITBIX 3AHUAX.
CaHHUTapHO-THTHEHIYECKHE,

CTPOUTENILHO-MOHTAXHbIE, JKCIUTyaTal[HOHHBIE U
skoHomudeckue TpeboBanuss k CKB. Cucremsr
KpYIJIOTOAMYHOTO  JCWCTBUSL M CE30HHBIE.

LenTpanbHbie i MECTHEIE CHCTEMBI
KOHTUIIMOHUPOBAHUS BO3/IyXa. CxeMsbl
LEHTPATBHBIX CKB: O0JHO30HAIILHEIE i

MHOTO30HAJIbHbIE OIHOKAHANBHBIE, MPSIMOTOYHBIC,
pemupKymsuonHsle.  [locTpoeHne — mpormeccos
obpabork  Bo3gyxa B h-d  mmarpamme.
]_leHTpaIleble MHOI'O30HAJIBHBIE JIBYXKaHAJIbHbIC
CKB. IToctpoenue npoueccoB 00paboTKH BO31yXa B
h-d muarpamme. Oco6ennoctu CKB cpennero u
BBICOKOTO JIaBICHHUS. LlenTpanbHble
BOJIOBO3/YIIIHbIE CHUCTEMEIL. CKB ISt
TEPMOKOHCTaHTHBIX ¥ 0CO0O0 YHCTHIX MOMEIIEHHH.
Haznauenue u IIPUMEHEHUE B CKB
TEMJI000MEHHUKOB  yTHIIN3aTOpoB. KoHCTpykumu
TMITPOCKOMMYECKUX M HErurpockomnuyeckux TVY.
CXeMBI CHCTEM KOHAUIMOHUPOBAHUA BO3AyXa C
TENI000MEHHUKOM  yTunusatopoMm. Iloctpoenne
nporeccoB 00paboTku HapyxHOT0 Bo3xyxa B CKB ¢
TY B h-d pmarpamme. TemoBoit pacuer
TEIIIO0OMEHHHUKOB YTHIIN3aTOPOB. IMonstue
ko3 durpeHTa 3)PEKTUBHOCTH. DHTAIBINITHBIN,
TEMIIEpaTypHbIi W 1O BiaroooMeHy. TeroBoit
noBepouHelii  pacuer. Pacuer u  mombop
(hopcyHOUHBIX Kamep. KoaddurmenTst
a¢dekrtuBHOoCTH  TeruooOMmeHa.  TemoBod  u

10
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56




a’pOIMHAMUYECKMH  PacyeThl  MOBEPXHOCTHBIX
BO3JlyXOOXJaJUTENeH. OporaeMsie
BO3JyXOOXJNaguTend.  Bosgyxooxmagutenn ¢
opoliaeMoil HacaakoH. JlomycTUMble YpOBHU LIyMa
Ha IIPOU3BOICTBE. YMeHblIeHHE nryma
BEHTUIATOPOB.

CIUIMT-CHCTEMBI

Konmuuuoneps! cmut-cucteM. Knaccuduxanus,
KOHCTPYKIIMM W pPEXHMbl paboTel. KanampHble
KOHIUIIMOHEPH! U KOHIUIIMOHEPHI CIUTUT-CHUCTEM C
MIPUTOYHON BEHTHWIALUEN.
KomrmpeccopHo-koHAEHCATOPHBIE (BHeTIIHUE)
6moku. McmapurenbHble (BHYTpEHHHE) OJIOKH.
Pabora KoMIIpeccopHO-KOHIEHCATOPHBIX OJIOKOB C
HEHTPANbHBIME  KOHAUIMOHepaMu. CHCTeMBI ¢
ymuiepaMu ¥ (paHkoinamu. OOmue cBemeHus,
coctaB, NpHHUUNBI  paboTel.  KoHCTpykium
ymiepoB. IlpunnunuansHas cxema. HacocHele
cTaHid. Tumel W BBIOOP HACOCHOW CTaHIIMU.
DaHKOMUIIBL.
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Hrtoro

60

42

222

324

3a04Hasi Gopma 00yueHus

HaunmeHnoBanue TeMbl

Coneprxanue paszena

Jlekng

[pax
3aH.

CPC

Bcero,
yac

Beenenne. ®usznueckre
CBOMCTBa aTMOC(HEPHOTO
BO3yXa

[T10THOCTD, TEIUIOEMKOCTh M DHTAJBIHUS CYXOTO
BO3IyXxa. BrnaxxHocTs Bo3myxa (BO3IyIIHO-IIApOBast
CMeCh): a0COJIOTHAsI M OTHOCHUTEJbHAS BIIQYKHOCTH,
IUIOTHOCTh, ~ BIArOCOACpKaHUE. OJHTAJBIUS U
TEIUIOEMKOCTh BIAXHOTO Bo3ayxa. h-d mmarpamma
BIAXHOTO BO3ayxa. M3o0pakeHne W3MECHEHHSA
COCTOSIHUSI BJIQKHOTO BO3AyXa Ha JAdarpaMmme.
TennoBnaxHoCTHBIN  (YrioBoit) K03 dHITHEHT.
W300paxkeHre MPOIECCOB CMENICHHUS Pa3IMYHBIX
KOJIMYECTB BIIQKHOTO BO3JyXa M OHpeJelieHHe
napaMeTpoB cMecH. [IOHATHE TOYKH  POCHI.
Meronuka pacyera u moctpoerust h-d guarpammel.
CriocoObl  OTIpefieTIeHUs]  BIXKHOCTH — BO3IyXa:
XUMUYECKHUil; crnoco0 HaOMIONEHHS TOYKH POCHI;
cnoco® BOJIOCSTHOTO THTPOMETPA;
HCUXPOMETPHYECKH.

46
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Tenmo- 1 MaccooOMeH MexIy
BO3JIyXOM U BOJIOH

IMporeccsl cMemeHust BO3ayXa ¢ BOJIOW M BOASHBIM
napoM. KpurepuanbHble ypaBHEHUs TeIUIO- |
MaccoOOMEeHa. MEXAY BO3LyXOM W BOAOHW IIpH
cBOOOTHOHM KOHBEKIIMH U BBIHYKJACHHOM JIBIDKSHUH
BO3/IyXa. OcHoBHOE nmuddepeHnnaIbHOe
YpaBHEHHE TeIooOMeHa MEXAy BO3AYXOM H
BoJOH. l3MeHeHHe mapaMeTpoB BO3IyXa IpU
KOHTaKTe €ro ¢ BOJOH Npu pa3IUYHBIX €e
TeMIeparypax. Koaddunment OpOLIEHUSL.
Anmuabatapiii ko3 duieHT 3 deKTUBHOCTH.
Juarpamma Myxuna. PacuerHsle TemnepaTypsl
BHYTPEHHET0 M Hapy)XHOTO BO31yXa, pacyeTHas
pa3HOocTh Temmeparyp. [lotepm Temma depes
OTPAKACHHUS 3/IaHUH.
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TennoBoi 1 BIAXKHOCTHBIN
PEKUMBI ITPOU3BOICTBEHHBIX
nomenienuid. OnpeneneHue
HEOOXOIUMBIX
BO3IyX00OMEHOB

Onpenenenue TEIUIONOTEPh 3aHUH o
YKpYIHEHHBIM HU3MEPUTEIIAM. TeHHOBbI}]eJ’[eHI/Iﬂ B
NPOU3BOJICTBEHHBIX  TOMEUICHUSAX: OT JIIOJIEH;
OCBEIICHUS; o6opynoBaHus; MaTepHajoB.
IMoctyruienne Tema B HOMEMIGHHS:  depes
HENpo3payHble BHENIHHWE OTPaKACHHUS, dUepes
BHYTPEHHHE OTPAXICHHS; 4Yepe3 OCTEKICHHYIO
MOBEPXHOCTh 3@ CYET COJHEYHOW paanauuu u
TelulonepenayM;  3a  cyer  MHQMIbTpaunuu.
BnaroBeigenenus ot smoneil. Belnenenue BpenHbIxX
ra3os, napos, e, OnpeneneHre Bo3ayxXoo0oMeHa
IpH BEIJIETEHUN B MOMENIEHHUH: SIBHOTO M IIOJHOTO
TEIIa; BIJIATOBBLACNICHUI; BPEAHBIX BBIICICHUH
Pacuer  Bo3myxooOMeHa O  HOpPMAaTHBHOIT
KPATHOCTH.

48

52

O06paboTka BO3ayXa B

Ouncrka Bo3ayxa oT nbumd.  Kiaccuduxarms

48

52




KOH/IMLIHOHEPax GuabTPOB, TOKazaTend paboThl  QUIBTPOB HX
KOHCTpyKumH. KadecTBeHHas OLleHKa CHIIBI 3araxa:
mkana Padita u Srnmoy. Cmocobsl 6oprObI C
3araxamu: ¢dmudeckue; TUTPYKTHBHBIH;
XUMHYECKHe;  IIcuxoiormdeckue.  MoHm3amus
Bo3ayxa. Ocymenne Bo3gyxa abcopOeHTaMu.
[pumensembie comu. ObopynoBanme. OcylieHue
BO3yXa TBEPIBIMU HOTJIOTHTEISIMA.
Opocurensabie kKamepsl OK® u

OKC-2. Bpibop BO3IyMIHBIX (GWIBTPOB. THIBI H
KOHCTPYKIMH (OPCYHOK, IUIOTHOCTD MX YCTaHOBKH.
Mertop! pereHeparyii CopoeHTOB.

5 |Cucrems konmunronupoBanus |Cxembl 1ieHTpabHbIX CKB: opHO30HANBHBIE |
BO3yXa MHOTO30HAIBHBIE OJHOKAHAIBHBIC, MPSIMOTOYHBIC,
peuupkymnsanuoHHeie.  [locTpoeHne — mpoieccoB
obpaboTku  Bozayxa B h-d  guarpamme.
LenTpanbpHple MHOTO30HANBHBIE JBYXKaHAJbHBIC 2 4 48 54
CKB. IToctpoenue npoueccoB 00pabOTKH BO3ayXa B
h-d nuarpamme. Hasnauenne u npumenenue 8 CKB
TEIJIOOOMEHHUKOB ~ yTHim3atopoB. [loctpoenne
MPOIIECCOB 00pabOTKH HapykHOTO Bo3myxa B CKB ¢
TV B h-d ntnarpamme.

6 CIUTUT-CHUCTEMBI Konaurtmonepst CIUTUT-CHCTEM. KananpHbie
KOHIMIMOHEPH U KOHIHUIMOHEPHI CIUIUT-CUCTEM C
NPUTOYHOM BeHTWIHEH. CHCTEMBI ¢ YHIUIepaMH U 2 4 48 54
(dankoinamu. KoncTpyknuu ugmimiepoB. HacocHbie
crannuu. OaHKoMIIbL.

HUroro| 16 12 288 316

5.2 Ilepeuenb 1a00paTOPHBIX padoT
He nmpenycMoTpeHO y4eOHBIM TUIAaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IIJJAHOM  OCBOEHHE  JUCIUILIAHBI
IpeyCMaTPUBAET BBIIIOJIHEHNE KypCOBOM paboThl B 8 ceMecTpe Uit 09HOM (POpMBI
oOyuenws, 10.

[Ipumepnas TeMaTUKa KypCOBOM paboThI: «IIpoextupoBanue
onuo3zoHanbHOM CKB Mexanmueckoro mexay

3anauu, pemaeMble PU BBITIOJIHEHUH KYPCOBOM paOOTHI:

* TEIUIONOCTYIUICHUN Yepe3 MPOo3payHble U HEMPO3PAUYHbIE OTPaKICHUS;

* ompeaeNieHHe TEIUIONOCTYIJIEHUI OT MCKYCCTBEHHOTO OCBEILEHUS,
000py0BaHUS U JIIO/ICH;

* OIpe/IeICHNUE BIArOBbIICICHHUN B LIEXE;

* COCTaBJICHUE TETUIO-BJIAYXHOCTHOTO OajaHca MOMEIECHUS;

* ompeneNieHWe TEIUIOBIAXHOCTHOTO Kod(dduimenta u HeoOX0AUMOTo
BO3yX000MEHa, TOCTPOCHUE MPOIECCOB 00paboTKK Bo3ayxa B h-d-muarpamme;

* pacyeT KaMep OpolleHus U KanopudepoB 1-ro u 2-ro nogorpena;

* pacydeT BO3AYIIHOTO (pUIbTpa.

KypcoBas paboTa BKiIrO4aT B c€0s1 paCYeTHO-TIOSICHUTENBHYIO 3aIHCKY.

7. OHEHOYHBIE MATEPHUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOMN ATTECTAIIMA OBYYAIOIIIUXCA 110
JUCHUILIJIMHE

7.1. Onucanue moka3arejieidi U KpUTepPUeB OLEHNBAHUS KOMIIETEHIIH
Ha pPa3JIMYHBIX dTanax ux GopmMupoBaHus, ONMUCAHHUE IKAJ OLlCeHUBAHUS




7.1.1 JTan Tekymero KOHTPOJIA
Pe3ynbrarhl TEKyHIEro KOHTPOJS 3HAHUM M MEXKCECCHOHHOW aTTeCTalluu
OLIEHUBAIOTCS I10 CIAEAYIOLIEH CUCTEME:
«aTTEeCTOBAH»;
«HE aTTECTOBAH.

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepH3yIomHe Kpurepuu
Temmust cq)f)’pM“ pI:)B gﬂﬂg‘m OHEHHBEHHH ATTecTOBaH He arrecTroBan
KOMIICTCHIIHN

OIIK-2 3HaTh OCHOBHBIE AxTHBHas paboTa Ha Brimonnenue pador | HebimonHeHue
(u3nIeCcKne 3aKOHBI, MPAaKTUYECKHUX 3aHATHUSAX, B CPOK, paboT B CpOK,
OCHOBBI TEOPETHYECKON  |OTBETHI HA TEOPETHYECKHUE IPEIyCMOTPEHHBIN B |IPEIYCMOTPEHHBIN B
TEIUIOTEXHUKH U BOTIPOCHI TIPH 3aIIHATE pabounx pabounx
TETIOMacco0OMeHa, KypcOBOH paboThI IIporpamMmax IporpamMmax
0COOCHHOCTH TEUECHUS
ra3oB U JKUAKOCTEN B
KaHaJlax
YMETb IPOBECTU Pemenne ctanapTHBIX Bemonnenue pabor |  HesbimonHeHue
JKCIEPUMEHTANbHOE MPaKTUYECKUX 3a]1ad, B CPOK, paboT B CPOK,
HCCIIeIOBaHNE, BBIIBUTh |HAIMCAaHUE KYpCOBOH pabOTH! |IpeayCMOTPEHHBIH B [IpeayCMOTPEHHBIH B
€CTECTBEHHOHAYUHYIO pabounx pabounx
CYIIHOCTb MPOOIIEMBI, IporpaMmax IporpaMMax
COOTHECTH NOJTyYCHHBIE
pe3yIabTaThl ¢ OCHOBHBIMHU
3aKOHAMH
€CTECTBO3HAHUS
BIIAJIETh METOJAMH Pemenue 3anau ¢ Brmonnenue pabor | HesbimonHeHue
MaTEMaTUYECKOro UCTIOJIb30BaHUEM MPOTPAMMBI B CPOK, paboT B CpoK,
aHanus3a u Daichi, BeimosiHeHHe IIIaHa ~ |PEIYCMOTPEHHBIH B |PEyCMOTPEHHBIH B
MOJICIIMPOBAHMS, a TAaKXKe |padoT mo pa3paboTke pabounx paboumnx
TEOPETHYECKOTO 1 KypcoBOH paboThI IIporpamMmax IIporpamMmax
9KCIEPUMEHTAIBHOTO
HCCIIeJOBaHMs

[K-2 3HaTh MeTouKy CTroapTa | AKTHBHAs paboTa Ha Brmomnsenue pador | HeeimonHeHue
a/IalITHPOBAHHYIO MPAaKTUYECKUX 3aHATHSAX, B CPOK, paboT B CPOK,
BapkanossiM 1i1s1 Poccuy, |0TBETBI Ha TEOPETUUECKUE IIPEyCMOTPEHHBIN B |IPELYCMOTPEHHBIN B
METOJIMKY OIIPEIENICHUs] |BOIPOCHI IIPH 3aIIUTE pabounx pabounx
TEIUIOBJIATOBBIJICJICHUH U [KypcOBOi paboOTHI porpaMMax porpaMMax
BPEIHBIX BBIICICHUH B
00cy)KuBacMOM
MOMEUIEHUH, METOUKY
a’pOJIMHAMUYECKHX,
THJPAaBINYECKUX U
aKyCTUYECKUX PACUETOB
BO3IYXOBOJIOB U
OCHOBHOTO 000PYZOBaHUS
YMETBb COCTaBIIATD Pemenue cranaapTHbIX Brmosnaenue pador | Heeimonuenue

TETJIOBJIAXXHOCTHBIN
OamaHc 00CITy)KHBaEMBIX
TIOMEIICHUH,
PacCUUTHIBATH
HEOOXOIUMBIH
BO3IyXOOOMCH B
00CITy)KHBaeMBIX
MTOMEIICHUSX,
PACCUYUTHIBATH U
BBIOMPATh OCHOBHOE U
BCIIOMOTATEIILHOE
obopynosaane CKB

MPAKTUYECKUX 3a7ad,
HamMcaHue KypcoBOH paboTh

B CPOK,
IPEyCMOTPEHHBIN B
pabodmx
NIporpaMMax

paboT B CpoOK,
IPENYyCMOTPEHHBIN B
pabouunx
porpaMMax

BJIAJICTh METOJAMH
rpadoaHaAUTHIECKOTO

Pemenue 3amau ¢
HCTIOJIb30BaHUEM TIPOTPaMMBbI

Brimonaenue pabdor
B CPOK,

HeBrimonnenune
paboT B CPOK,




pacyera M IIOCTPOCHHUE Daichi, BeimosiHeHHe IIaHa | PEIYCMOTPEHHBIH B |PEIyCMOTPEHHBIN B
MIPOLIECCOB pabot o pazpaboTke pabounx pabounx
TEIJIOBJIAKHOCTHOM KypcoBOii paboThI NporpaMmMax NporpaMmax
00pabOTKK 1O CTAIHAM

00paboTKH

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbpratel mpOMEXYTOUHOTO KOHTpPOJSI 3HAHUW OIlCHMBAarOTCS B 7/, 8
ceMmectpe Ui ouyHor (dopmbl oOyuenus, 9, 10 cemectpe misa 3a0uHO (PopMbl

O0Oy4eHHUsI IO YEThIpeXOaILHOM CUCTEME:

«COTIIUYHO»,
«XOpOoUIO»,

«YOOBJICTBOPUTCIIBHO»
«HCYAOBJICTBOPHUTCIILHO)).

K Pe3yabTaTbl 00y4eHus, K

oMIIe- XapaKTepu3yllue HTECPpHH

Temust c q)(': pMH p")m :HH';TB OIIEI!)HI/IB:I:HHH Otian4yHo Xopomo Ynosi. Heynosu.

KOMIIETCHIIHU

OIIK-2 [3HaTh OCHOBHBIE Tecr Brinonnenue | Boinosnnenue | BeinonHeHue B tecte
(bu3nYecKue 3aKOHBI, Tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
OCHOBBI 100% 90% 80% TIPaBHIIHHBIX
TEOPETHIECKO OTBETOB
TEIUIOTEXHUKH U
TeTIOMaccooOMeHa,
0COOCHHOCTH TEUCHUS
ra3oB U JKUAKOCTEN B
KaHasax
YMETb NPOBECTH Pewmenue 3anauun IIponemonctp | [Iponemonctp | 3anauu He
9KCIEPUMEHTAIBHOE  |CTaHIApTHBIX pereHs! B UpPOBaH UPOBaH BEPHBIH| pEIICHB
HCCIIeI0OBaHUE, MPAaKTUIECKUX HOJTHOM BEPHBINA X0 | XOJ peIIeHus B
BBISIBUTH 3a1a4 o0BeMe u pelieHus 6OJIBIIHHCTBE
€CTECTBEHHOHAYUHYIO MOJTyYEHBI BCEX, HO HE 3a1a4
CYITHOCTH TPOOIEMEI, BEpHBIC HOJy4eH
COOTHECTH OTBETBI BEPHBII OTBET
MOJy4EeHHBIE BO BCEX
pe3ynabTaThl € 3ajavax
OCHOBHBIMH 3aKOHAMH
€CTECTBO3HAHUS
BJIAJIETh METOJAMU Pemenue 3agaun IIponemonctp | [Iponemonctp | 3anauu He
MaTEMaTUYECKOro HMPUKIIAJHBIX pelleHs! B HMpPOBaH HMPOBaH BEPHBII| peLICHBI
aHanu3a u 3a1a4 B MIOJTHOM BEPHBII X0 | XOJ pelleHus B
MOJIEITIMPOBAHUS, a KOHKPETHOH obBreMe u pemeHus OOBIIHHCTBE
TaKXXe TEOPETUIECKOTO [[IPEeIMETHON MOy YEHBI BCEX, HO HE 3amadq
u obmacTu BEpHbBIE TIOJTYYEH
9KCHEPUMEHTATBHOTO OTBETHI BEPHBIA OTBET
HCCIICTOBAHUS BO BCEX

3a1adax

IK-2 3HaThb METONUKY Tect Brinonnenue | Boinosnnenue | BeinonHeHue B tecre
Crroapra tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
alaTUPOBAHHYIO 100% 90% 80% TIPaBHIIBHBIX
BapkanoBsIM 1151 OTBETOB
Poccun, Mmetoauky
onpeneneHus
TEIUIOBJIATOBBIAEICHUH
U BPEIHBIX BbIJEICHUIH
B 00CYy)KHBacMOM
MTOMEUICHUH,
METOJHKY
a’pOJIMHAMUYECKHX,
THIPaBIMYECKUX U
aKyCTUYECKUX




KOHTPOJIbHBIC 3aJaHUA HWJIH HMHbBIC MaTepHaJbl, H906XOI[I/IMLIC AJId OHECHKH

pacyeroB
BO3/1yXOBOJIOB U
OCHOBHOTO
obopynoBaHUs
YMETh COCTaBJIATh Pemenue 3amaun ponemonctp | [Ipogemonctp | 3amaum HE
TETUIOBIAXHOCTHBIM  |CTaHIapTHBIX peIICHBI B HpPOBaH HPOBAH BEPHBIN| PEIICHBI
GamaHc MPaKTHYECKNX TIOJTHOM BEPHBIN X0 | X0x pemeHus B
00cITy)KHBaeMBIX 3amad obBreme u pemeHus OOJBIIHCTBE
MIOMEIICHNH, MONy4YeHBl | Bcex, HO HE 3a7aq
paccunTHIBATE BEPHBIC MIOJTy4YeH
HEOOXOIUMBIH OTBETEHI BEPHBII OTBET
BO3JyXOOOMCH B BO BCEX
00CITyKMBaeMbIX 3agadax
TIOMEIEHUSIX,
pacCUMTHIBATh U
BBIOMPATh OCHOBHOE U
BCIIOMOTaTEIbHOE
obopynosaane CKB
BJIAJIETh METOJAMU Pemenue 3agaun IIponemonctp | [Iponemonctp | 3amauu He
rpadoaHaTNTHIECKOTO |IPUKJIaTHBIX peLICHBI B HpOBaH MPOBAaH BEPHBIA| pEILICHBI
pacdera 1 IIOCTPOCHHE |3a1ad B TIOJTHOM BEPHBIN X0 | X0x pemeHus B
TIPOLIECCOB KOHKPETHOH o0bemMe u pemneHust OospIIMHCTBE
TEIUIOBIAXXHOCTHOH  |mpenMeTHOH MOYy4YeHBl | Bcex, HO HE 3a7aq
00paboTKH 1O cTagusIM |obmacTi BEpHBIC HOJy4eH
00paboTkH OTBETEHI BEpPHBIIT OTBET
BO BCEX
3aga4yax
7.2 IlpumepHblii mepevYeHb OLEHOYHBLIX CpeACTB (THIOBBIE

3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1eATEJILHOCTH)

BO3/yXa

7.2.1 TlpumepHbIii NepeyeHb 3aJaHMI 1JI51 IOATOTOBKH K TECTHPOBAHUIO
I. Ilpm mnpOEeKTUpPOBaHWMM IEHTPAIBHBIX CHUCTEM KOHIWLIMOHUPOBAHUS
TEPMOKOHCTAHTHBIX ~TOMEUIEHUH NPUHUMAIOTCS

JIIs1

napameTpbl HapyKHOTO BO3yXa

1

2.
3.
4.

['pymmsr A.
['pynms! b.
['pynmer B.

Bce nepeuncneHnsie.

Otser: rpyniesl B.

2. Ilpomecc oO0paboTKH BO3IyXa B KaMepe OpOIICHHUS IIEHTPAIHLHOTO

KOHJIUIIMOHEPA (TEIIbIi NEPUOT) SABIISIETCS

oW E

N3oTepmuueckum.

N30X0pHBIM.
N300apHbIM.
AnnabaTHBIM.
[TonutponHsIM.

OtBeT: IMOJIUTPOITHBIM.

3. Ilpomecc o0paboTku BO3ayXa B KamMepe OpPOIICHHS IEHTPATHHOTO

KOHJIUIIMOHEPA (XOJIOHBIN NEPUO) ABIISIETCS
1. M3oTepMUYECKUM.

pacueTHbIC




2. V30XOpHBIM.
3. HM3zo6apHbIM.
4. AnmnabaTHBIM.
5. TlonmuTpomnHbIM.
OtBer: aguabaTHBIM.

4. JInsg cucTeM KOHAWITMOHHPOBAHUS CPEIHErO M BBICOKOTO JIABJICHHS IIPH
MPOXOXKJICHUH BO3[yXa 4Yepe3 BEHTWIATOP B TEIUIBIA TIEPHOJ HEOOXOIUMO
YYUTHIBATH MOBHIIIICHUE TEMIIEPATYPHI Ha
1. 0,5-1,5°C.

2. 15-2,5°C.
3. 2,5-3,5°C.
4. 3,5-4 °C.
Ortser: 0,5-1,5 °C.

5. Pacxoga npuTOYHOrO BO3JyXa MO KPaTHOCTH BO3AYyX0OOMEHa
omnpezenseTcs no Gopmyne

Bp

L—__®
1_ (Kn_Kn)

AQ, x107°
L=
2. chB(tyx _tn)
AQ, x1073
3 Pu(hy—hy)
LW
4. pB(dyx _dn)
LDV,
5. 3600
Otser: 5.
6. YrioBoit koadpuimeHT npoiecca onpeaensercs no Gopmye
e= 2
1. W
€ =1000 Al
2. Ad
3 e Q,-Q +W-c-t, +2G-h,_
' W+G
Lt
4, v

5. Ilo popmynam 1-3
Otget: no ¢popmynam 1-3.

7. HeoOxomuMmelili pacxoJ] HPUTOYHOTO BO3AyXa B TIOMEIICHUHU TpHU
OJIHOBPEMEHHOM BBIJIEJICHUU: TEIJIa, BJIard, BPEIHBIX BEIIECTB ONPEAEISIETCS



ITo TenmoBbIAEICHUIM
[To 1omyCTUMBIM KOHIIEHTPALUSM BPEIHBIX BEIIECTB
ITo BIaroBwIACICHUSIM
Kak cymmapHsbIii pacxon
[To MakCMMaJIBHOMY U3 pacX0JiOB
OTBET: MO0 MAaKCUMAJIbHOMY U3 Pacxo0/i0B.

Ok whE

8. [TapumanbHOE 1aBJICHHUE BOISHOIO Iapa OMpeaeIIeTCs 1Mo JuarpaMmme
h-d.
P-V.
T-s.
h-s.
c-T.
Otser: h-d.

oW E

9. Kanopudep BTOporo noorpeBa Uucmoiab3yeTcs
B rembii nepuon roaa.
B xosmoaHb1l niepuoa rozaa.
B nepexoansiil nepuoa roaa.
B X0Jy101HB1M 1 IEPEXOIHBIN HEPUOABI TOA.
Bo Bce nepuoasl.
OTtBeT: BO BCE NMEPUOABI.

oM E

10. PacueTHbIii pacxo] MPUTOYHOTO BO3AyXa INPU KAYECTBEHHOM METOJE

PEryIMpOBaHUS MPUHUMAETCS
[TocTosIHHBIM U paBHBIM HanbOobIIEMY 3HaUeHHIO Gy K G-
[TocTOSIHHBIM 1 paBHBIM HauMeHbLIEMY 3HaUeHHIO Gy i Gr.
B 3aBucumocTu ot nepuoja roja.
PaBHbIM cpeaHeMy 3HaueHuto Gy umm G.
PaBHbIM cpeanemy 3HadueHuo Gy + G;.

OTBeT: NOCTOSIHHBIM M paBHBIM HauOosbieMy 3HadeHnio Gy nin Gs.

bk wh e

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4

3anaua 1. BoaxHselil BO3yX ¢ mapaMeTpaMu U OXJIaxjaercs 1o npu d
= const, a 3aTeM TemMIeparypa J0BOAUTCS 10

Onpenenutp, HAa CKOJIBKO CHUYKAETCS BIAroco/iepKaHue 1 Temreparypa npu
ocyuike Bo3yxa. OnpenenuThb Takke KOJIMYeCTBO TeIla, KOTOPOEe HaJl0 OTBECTH OT
BO3/1yxa Ha | Kr BbIMABIICH BJIard W TEMIIEPATypy TOUYKH POCHI JJIsI COCTOSIHUS
TOYKH 1.

3agayva 2. HapyxHblii Bo3ayx ¢ napamerpamu t =2601C u [1 = 45% B xamepe
KOHJMIMOHEPA BXOAMUT B KOHTAKT C BOAOW, HaYalbHAs TEMIEpATypa KOTOPOM t =
12°C. OnpenenuTs:

1) xoHeuHyIO TEMIEPATYpy BO3yXa U BOJbI B KAMEpPE KOHIUIIMOHEPA, ECIH
ko3 dunneHT oporenus npusat [ = 0,6;

2) pacxo NPUTOYHOI'O BO3JyXa Ul MOAAEpKaHUs B momemeHnu t = 22°C



npu Terion30biTkax B konuuectse 63800 Bt. OTHOCHTEIbHAS BIAXKHOCTD BO3TyXa
He Hopmupyetcs; PO =99323 .4 [1a.

3amaya 3. IlpuTouHBI BO3AYyX TMOCTyHaeT B KaMepy OpOIICHHUS C
napamerpamu tH = 24°C u [JH = 50%. HayanbHas TemnepaTtypa opoIIaroneil Boabl
twa = 10°C. Koapduuuent s>¢pdexktuBHocTH Kamepsl [ = 0,8; xoappunreHt
opotrenus [1=0,8.

OnpenenuTh KOHEUHBIE MTApaMETPhl BO3/AyXa U BOJBI B KAMEPE OPOILICHHUS, a
TaKK€ Pacxojibl MPUTOYHOTO BO3AYyXa M BOABL, €CIM TpeOyeMble MapameTpbl
Bo3ayxa B nomemiennu t = 22°C; [1 = 70%. Tennosbiaenenus B nexe 83520 Br;
Biarosbieneaus 0,012 xr/c; p6 = 99323 ,4 Ila.

3amaua 4. Temnou3ObiTku B 1exe coctaBiasiioTr Q = 60320 Br,
Brnaroseigesiennst W=0,011 xr/c.

OnpenenuTs pacxoll BOJAbBI M KOJUYECTBO MPUTOYHOIO  BO3/yXa,
no/iBepraroiierocss o0paboTke B KamMepe OpPOIIEHUs, €CIM HEOOXOAMMO B IIEeXe
noanepxkusath tB = 22°C u [1B =70%. I1lapameTpsl HapykHOTO Bo3ayxa tH = 28°C;
11 = 50%. Temneparypa Boabl B kamepe twH = 10°; twk = 13,6°C, Pb  =99323 I]a.

3anaua 5. [IpUTOYHBIN BO3yX B JIETHEE BPEMS IIOIBEPTAECTCS OXJIAXKICHUIO U
cymke. OnpenenuTs CTENEHb OCYIIKA BO3AYyXa M pacxoJ XOJoJa Ha €ro
OXJIaXKJIEHUE, €CJIM B TTOMeIlleHn: TpedyeTcs moaaepxkubath tB = 20°C u [1B = 70%.
KomnuectBo n30biTouHoro teria B momemenuu Qi = 83520 Bt u Bmaru W = 0,02
KI/C.

OcymieHne BoO3IyXa TMPOU3BOAUTCS CHIIMKAreieM, OXJAKICHUE - B
IJIACTUHYATOM BO3yXOOXJaJHuTeNe, padoTaleM OT (PpEeoHOBOM XOJOAMIBHON
ycraHoBKkU. [lpu mpoxoxxkneHun uepe3 aacopbep Bo3ayx HarpeBaerca ao 60°.
[TapameTpsl HapyxHOTO Bo3ayxa tH=30°;Ja = 70%; p6 = 101325 Ila.

3agada 6. Paccuntarh BO3yx000MeH B 3aje BMecTuMOocThio 1000 uen. c
Y4E€TOM MOCTYIUICHH Teria U Biaru. [lycts Tenonorepu 3ana — 11,6 kBt (tB =

=200C; hs =45,25 x/Ix/kr; [1B = 65%; dB = 9,8 r/KkT).

3amaua 7. [loctpouts Ha hd — nuarpamme nporecc 00padOTKH BO3yXa
B MPSIMOTOYHOM KOHJIUIIMOHEPE U OMPEACIIUTh PacX0/]l TeTia KajlopudepoB MepBOro
Y BTOPOTO MOJIOTPEBa BO3/1yXa U KOJIMUYECTBO UCMAPUBILIEICS BOJbBI B KaMepe, eciliu
JIAaHO: pacyeTHbIE MapamMeTphl HapyKHOTO Bo3ayxa: tH = - 2001C; [JH = 80%;
hu = - 18,86 x/[x/Kkr; pacueTHbIe MapaMeTpbl BHYTPEHHETO BO3ayxa: tB = 24
G,

(1B = 50%; he = 48,19 x/[x/kr. Bo3ayxooOMeH B MOMEIIEHWH COTJIACHO
pacuery netHero nepuoja L =1,264 kr/c. Biarossiienenuii B momemieHnu Het. Ha
CUCTEeMY KOHIWIIMOHUPOBAHMS BO3JyXa BO3JIAraeTcsi U OTOIUICHUE MOMEIICHUH.
Henocraua Temna coriaacHo TeraoBomy 6anancy Qu = 5,8 kBT.

3anaua 8. [Toctpouth Ha h-d — quarpamme mporiecc 0OpabOTKH BO3ayXa B
IPSIMOTOYHOM  KOHAUITMOHEPE, ONPENeTUTh TMOTPEeOHBI BO3MyXOOOMEH B
MOMEIIEHUH, MPOU3BOAUTEIBLHOCT, KaMEphl IO XOJIOAY M pacxoj Temiaa Ha
HarpeBaHWe BO31yXa JJIsl CIAEAYIONIMX YCIOBUI: MapaMeTpbl HAPYKHOTO BO3/yXa:
tn = 3001C; du = 10,8 r/kr; ha = 57,8 xJI»/kr; pacueTHble mapaMeTpbl BHYTPEHHETO
Bo3ayxa: tB = 26,5 [1C; [1B = 65%; hB = 63,7 kJ[K/KTr. TeMI0U30BITKY B TOMEIISHUN
Qu36 = 11,6 xBt. BnaroBsigeiacHuii B IIOMEIICHUH HET.



3amaua 9. IlocTpouTs mporiecc 0OpaOOTKM BO3AyXa B KOHIUIIMOHEPE C
NepBOM  pEUUpKYISIUEH,  ONpeAeUuTb  HEOOXOAMMBIM  BO3AYXOOOMEH,
MPOU3BOUTEIILHOCT, KaMepbl MO XOJOMy M pacXoAbl TeIja, NpH YCIOBUHU
MOJMEIIMBAHUS  PELMPKYJISIMOHHOTO BO3[AyXa Iocie Kajdopudepa NEpBOro
MOJIOTPeBa, €Civ AaHO:

napaMeTphl HapykHoro Bozayxa: tH = -2001C; hu = -18,86 x/Ix/kr; [1H
= 80%; du = 0,5 r/kr;

napameTpbl BHyTpeHHero Bo3ayxa: tB = 24[1C; hs = 48,19 kJIx/kr; [1B
= 50%; dB =9,5 1/kT;

Teron30bITKH B ioMmemennn Qu3o = 11600 Br;

KOJIMYECTBO HapyxHoro Bo3ayxa Lu = 0,556 kr/c.

BnarosnineneHuii B IOMEIICHUN HET.

3amada 10. IlocTpouTs mpouEecC KOHIWIMOHMPOBAHUSA BO3AYyXa C JBYMs

PELUPKYIISIUSAMU JJI 3pUTEIBLHOTO 3aJ1a, €CIIU JJaHO:

napamMmeTphl HapykHoro Bo3ayxa: tH = 300JC; hu = 57,82 x/x/kr; du =
10,8 r/xr.

napaMeTpsl BHyTpeHHero Bosnyxa: tB = 24[1C; hs =48,9 kJIx/kr; dB
=9,5 r/kr; [1B = 50%.

KomnuectBo 3puteneit 1000 wyenoek. KoimuecTBO Hapy»KHOro
Bo3ayxa Ha 1 dyenoBeka Vu = 5,560110-3 m3/c. TermmonocTymuieHUs dYepes
HAPYXHbIC OrPaXICHUS OT CotHEUHOM paauanuu Qp = 11,6 kBT.

TpeOyercss ompenenuth HEOOXOAMMBIA BO3MyX00o0OMeH B 3aie G,
KOJIMYECTBO BO3JyXa MO CTaAusIM OOpaOOTKM M MPOU3BOAUTEIBLHOCTH Kamepbl
OpOIIECHHUS IO XOJIOAY.

7.2.3 TlpumepHblii NepeyeHb 3aJaHUI JAJs pellleHns] MPUKJIATHBIX 32124

He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB /ISl MOATOTOBKHU K 3a4eTy

1. Bnaxusbiit Bo3ayx: AOCONIOTHAS BIAXKHOCTh, OTHOCHUTENIbHAS BIAKHOCTbD,
yAEIbHbIH 00bEM U TUIOTHOCTD.

2. BrnaxxHblid BO3/lyX: BJIarOCOJIEp>KaHKE, TOUKA POCHI, TEMIIEpATypa TOUYKU
POCBI, CTENEHb HACBILEHUSI.

3. DHTanbIUs ¥ TEIIOEMKOCTh BIIAJKHOTO BO3IyXa.

4. Onpenenenue napaMeTpoB CMECH BO3lyXa Pa3IUYHbIX COCTOSHUM.

5. [loagmemMBaHue K BO3IyXy BOJbI MM BOJASHOIO Iapa.

6. YpaBHeHUE TEIII000MEHa MEX]Ty BO3yXOM U BOJIOH.

7. Yrnosoit koaddunment h-d quarpammel.

8. [IpuHIUITBI U TIOPSIIOK ocTpoenus h-d quarpaMmei.

9. OnpenesieHre MapaMeTPOB BO3ayXa ¢ oMoIbio h-d quarpammei.

10. XapakTepHble cydyan M3MEHEHHUS COCTOSIHUSA BO3/IyXa U UX U300pakeHue
Ha h-d quarpamme.

11. ITpomeccbr 00paboOTKH BO3ayXa BOJIOM.

12. Pacuer BO31yXO00OMEHa MO YCTAHOBJIEHHBIM HOpPMaM M KpaTHOCTU
oOMeHa.

13. Onpenenenre BO3yx000MeHa MO U30BITKAM IMOJTHOTO M SIBHOTO TETLIA.

14. Pacuer BO3qyX0OOMEHA IO YCIOBUIO ACCHMWISALIMM BPEIHBIX Ta30B U



1apoB.
15. 3agaun KOHAUIMOHUPOBAHUS BO3yXA.
16. Knaccuduxaius cucteM KOHIUITMOHUPOBAHUS BO3/1yXa.
17. OcHOBHBIE HKCILUTyaTallMOHHbBIE ¥ SKOHOMUYecKkue TpedoBanus 1yt CKB.
18. Pacuetnbie napameTpsl HapykHOTo Bo3ayxa aiss CKB.
19. Pacuetnbie mapameTpsl BHyTpeHHETO Bo3ayxa At CKB.
20.Ucxonubie nanubie i npoektupoBanus CKB.
21. HenTtpanbuble ogHo30HaIbHbIe CKB.
22. lleHTpanbHbIE MHOTO30HAJIbHbIE OJHOKaHAIbHbIE KOHIULIMOHEPHI CKB.
23. LleHTpanbHbIe MHOTO30HAJIBHBIE IBYXKaHAJIbHbIE KOHAUIIMOHEpH CKB
24. llenTtpanbublie Bogoo3ayuHsie CKB. Konauuuonepsl JOBOIYUKH.
25. Ha3zHaueHue 1 ycnoBUs IpUMEHEHU cucTeM penupkyisuna B CKB.
26. CKB my1s1 TepMOKOHCTaHTHBIX OMENICHUM.
27. OuncTKa BO3AyXa OT HbUIN.
28. Y naneHue 3amnaxos.
29. TennoBo# 6ananc kamep opolieHus: U kKodhduireHt 3pPeKTHBHOCTH.
30. AnnabaTHbIe U IOJIUTPOITHBIE ITPOLIECCHI B KAMEPaX OPOLIEHHUS.
31. Koadduiment opomienus Bo3nyxa B popcyHouHoO# kamepe. unarpamma
B.B. MyxuHa.
32. Opocurenshbie kKamepsl OK® u OKC-2.
33. YcrpoiicTBa miist noaorpesa u oxyaxacHus Bo3ayxa B CKB.
34. IloBepXHOCTHBIE BO3TyXOOXJIAIUTEIIH.
35. Ocymienue Bo3ayxa abcopOeHTaMu U aJcOpOCHTaMHU.
36. 3mepeHnune BIa)KHOCTU BO3AyXa (YEThIpE CIoco0a OnpeiesICHUs ).
37. HazHaueHue U KOHCTPYKIMH TeIIO0OMEHHUKOB YTUIIN3aTOPOB.
38. Ilpunuunuansusie cxembl CKB ¢ TennooOMeHHUKaMu yTUITM3aTOpaMu.
39. KoaddummeHTs! 3pHEeKTUBHOCTH JJIs TEINIOOOMEHHUKOB YTHIIM3aTOPOB.

40. [TocnenoBaTenpHOCTH IIOBEPOYHOTO TEIIOBOTO pacuera
BO3yX0-BO3IyIIHBIX HETUTPOCKONMUYECKUX TY B XOJIOAHBIN ITEPUO/.
41. [TocnenoBaTenbHOCTH IIOBEPOYHOTO TEIIOBOTO pacuera

BO3yX0-BO3IYIIHBIX TUTPOCKOIMUYECKHUX TY B XOJIOJIHBIN NEPUO.

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB /LI MOATOTOBKHU K IK3aMeHY

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.6. MeToguka BBICTABJEHHUSI OLEHKH TIPU  NPOBEACHUHU
NMPOMEKYTOUYHOM aTTeCTAlUMN

3a4eT ¢ OIEHKOM MPOBOAUTCS 10 OMIeTaM, KaX bl U3 KOTOPHIX COJCPKUT 2
BOIpoca u 3a1auy. Kaxxplil mpaBUIIbHBINA OTBET HA BOIIPOC OlleHuBaeTcs 1 6aiom,
3ajava oneHuBaercs B 3 Oaia (3 Oamra BepHoe pemieHue U 1 0ajur 3a KaskIblid
BEpHBII 0TBET). MakcuMallbHOE KOJIMYECTBO HAOPAHHBIX OAJIJIOB — 9.

1. Ouenka «HeynoBIETBOPUTEIBHO)» CTaBUTCS B CIIy4ae, €CJIM CTYJIEHT He
pELInI 3a/1a4y.

2. Ouenka «Y I0BJIETBOPUTEIBHOY CTABUTCS B CIIydae, €CIH CTYACHT PEIIM
3a/layy U HE OTBETUJ HA BOIIPOCHI.

3. OueHka «XOpoIIo» CTaBUTCS B CIydyae, €CIIM CTYACHT eIy 3a1ady U
OTBETHJI Ha OJIMH BOIIPOC.



4. Ouenka «OTIMYHO» CTaBUTCS, €CJIA CTYACHT PELINII 3a/1a4y U OTBETHUJI Ha
JIBa BOIIPOCA.
7.2.7 IlacmopT O1IeHOYHBIX MATEPHUAJIOB

Kon
KoHnTtponmpyemsie pa3aeibl (TEMBbI) . HanmenoBanne
Ne n/mn KOHTPOJIMPYEMOI
JUACIIUIIIHHEI OIICHOYHOT'O CPEJICTBA
KOMIICTCHITUHU
1 BBenenne. ®u3nueckue CBOMCTBA OIIK-2, ITIK-2 Tecrt, pemenue 3aaay,
aTMoc(epHOro Bo3Iyxa TeKyIIasi KOHTPOJIbHAS
pabora, 3a4eT ¢ OIICHKON
2 Temno- u MaccooOMeH MEXTy OIIK-2, TTIK-2 TecT, pemenue 3aay,
BO3JIYXOM U BOJIOM TeKyIast KOHTPOJIbHAS
pabota, 3a4eT C OIEHKOI
3 TennoBoii 1 BnaxHocTHBINA pekumbl  |OITK-2, TTK-2 Tecr, pemienue 3aaay,
MIPOU3BOJICTBEHHBIX IIOMEIICHUH. TeKyIIasi KOHTPOJIbHAS
OmnpeneneHne He0OX0IUMBIX paboTa, 3a4eT C OLICHKOM
BO3/1yXO000OMEHOB
4 O06paboTka Bo3yxa B OIlK-2, TIK-2 Tecr, pemenue 3amad, 3a4eT
KOHJIULIHOHEpax C OLICHKOH, KypcoBas
pabora
5 CucreMbl KOHAUITMOHUPOBAHUS OIIK-2, ITIK-2 Tecr, pemieHue 3aaad, 3a4€T
BO3JyXa C OLICHKOH, KypcoBas
pabora
6 CIIUT-CUCTEMBI OIIK-2, TTK-2 TecT, perenue 3a1a4, 3a4eT
C OLICHKOH, KypcoBas
paborta

7.3. MeToauyeckue MaTepuajibl, ONpeaesIsiioNIAe  NPoLEayPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxxuoMm HocuTene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpOBEpPKA TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTAINH.

Pemenve craHmapTHBIX 3a1ad  OCYIICCTBISIETCS, JMOO TPHU TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocwuTene. Bpems pemenus 3agady 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA PEHICHUs 3a/1ad HK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH IPOMEXKYTOUYHOM aTTECTalIUH.

3amura KypcoBOd pabOThI, KypCOBOTO MPOEKTA MJIA OTYETA IO BCEM BHUIAM
MPAKTUK OCYIIECTBISETCA COTJAacHO TpeOOBaHUSAM, TPEIBIBIIEMBIM K padoTe,
OMMCAaHHBIM B METOAMYECKUX MaTtepuaiax. [IpumepHoe Bpems 3allUThl HAa OJTHOTO
cTyneHTta coctanisier 20 MuH.

8 YYHEBHO METOANMYECKOE 1 TH®POPMALIMOHHOE
OBECIIEYHEHME JUCIUIIJIMHDI)

8.1 Ilepeuenb yueOHOIi JauTepaTypbl, HEOOXOAMMOIl JIsI OCBOEHUS
AUCHUTITMHBI
I. CemenoB HO.B. CucreMbl KOHIMIIMOHUPOBAHUS  BO3AyXa C




noBepXHOCTHRIMU  Bozayxooxyamutensmu / HO.B. CemenoB - Mocksa
Texnocdepa, 2014. - 272 c. - ISBN 978-5-94836-386-8.

URL.: http://www.iprbookshop.ru/31878.html

2. Kepnbikuna M.H. KonnuuuonupoBaHue Bo3ayxa M XOJ0J0CHAOKEHHE
OOIIECTBEHHBIX 3JaHUN : Y4eOHO- METOAMYECKOEe MOCOOHE : PEKOMEHI0OBAHO
BI'ACY / M.H. Kepnbikuna. - BopoHexk. roc. apXHT.-CTpOUT. YH-T. - BopoHex,
2011 (Boponex : Otnen onepatuBHoit nonurpadpuu BIACY, 2011). - 123 c.

3. borocnosckuii B.H. KonnuunonupoBanue Bo3ayxa 1 X0JI0JOCHA0KEHUE
y4E€OHUK : JOMylmieHO MUHHCTEPCTBOM BBICIIETO M CPETHETO CIEHUAIBHOTO
obpazoBanuss CCCP / mox pen. B. H. borociosckoro. - Mocksa : Ctpoiinznaar, 1985
(ITomonbek : TMomon. dui. I1O "Tlepuoauka" Coroznomurpadmpoma, 1985). - 366 c.

4. bapkanoB b.B. KonmaunmonupoBaHune BO3AyXa B INPOMBIIUICHHBIX,
OOIIECTBEHHBIX W XKUJbIX 3Manusax / b.B. bapkanos. - 2-e uzn., nepepad. u jgom. -
Mocksa : Ctpoitusnar, 1982. - 312 c.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYILLIECTBJICHMH 00pa30BaTeJbLHOI0 NpoLecca M0 AMCHMILIMHE, BKJIIOYAS
NepeYyeHb  JHUIEH3HMOHHOI0  INPOIrpPpaMMHOr0  olecme4eHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIneH3noHHoe NporpaMMHOE 00ecreueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIb30BaTEIbCKAS JTUIICH3HS)

- ABBYY FineReader 9.0

- LibreOffice

Pecypcbl nHGOpMALIMOHHO-TEIEKOMMYHHKAIMOHHOM ceTH «IHTEepHEeT»:
http://www.edu.ru/
Oo6pazoBaTenbHbiid moptan BI'TY

NudopmarimoHHbie CIIipaBOYHBIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemeHnHbIe TTpodecCUuOHaNIbHbIC 0a3bl TAHHBIX:

CailT TenoTeXHUKa
Anpec pecypca: http://teplokot.ru/
MuUHUCTEPCTBO SHEPTETHUKN
Anpec pecypca: https://minenergo.gov.ru/
Yeptrxu.ru

Anpec pecypca: https://chertezhi.ru/



9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJIsA
OCYHUECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITIPOLHECCA
JlekimoHHas ayIuTOpHs

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOLIUXCS 11O
OCBOEHUIO IUCIUAIIJIMHBI MOAYJIA)

[To nmucuuminHe «CUCTEMBl KOHAMIIMOHUPOBAHUS BO3/yXa» UHUTAIOTCS
JICKIIMH, TIPOBOJIATCS MPAKTHUECKUE 3aHSATHS, BBITIOJHIECTCS KypcoBas padoTa.

OcCHOBOM UM3y4YeHHUs] JUCHUIUIMHBI SIBJISIOTCA JIGKIUM, HA KOTOPBIX
U3JIaraloTcs HauboJiee CyIIECTBEHHBIE U TPY/HBIE BOIPOCHI, a TAKKE BOMPOCHI, HE
HaIlleJIINEe OTPAXKEHUS B yUEOHOM IuTeparype.

[IpakTHyeckure 3aHATHS HaAMpaBICHbl Ha MPUOOPETECHUE MNPAKTUUYECKUX
HaBBIKOB pacyeTa IEHTPAJIbHBIX CHCTEM KOHIWIMOHUPOBAHUS BO3/1yXa. 3aHATHUA
IPOBOJATCS IIyTEM PELIECHUS] KOHKPETHBIX 3a7a4 B Ay IUTOPUH.

Meronuka BBITIOJIHEHUS KYpCOBOM paboThI M3JI05KEHA B
y4e0HO-METOJIMYECKOM MOCOOMHU. BBITIONHATH 3Talbl KypCOBON padOThl JOJIKHBI
CBOECBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHTpons ycBOeHMS Marepualia AUCHUIUIMHBI MPOU3BOAMTCS MPOBEPKOM
KypCOBOM pabOThI, 3aIIUTON KYpCOBOM paOOTHI.

Bun yueOHbIX

. JleaTenpHOCTh CTyAEHTA
3aHSATUN

Jexuus Hanucanue koHCIIEKTa JEKIUN: KPATKO, CXEMaTUYHO, MOCIIE0BATEIbHO
(uKcUpoBaThb OCHOBHBIE TIOJIOKEHMS, BBIBOJBI, (HOPMYIHPOBKH,
0000111eHus; MMOMeYaTh Ba)KHbIE MBICIH, BBLACIATH KIIIOYEBHIE CIIOBA,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATHUI C MOMOIIBIO YHUMKIONEIHH,
CIIOBAapeH, CIPaBOYHMKOB C BBINMCBIBAHUEM TOJIKOBAHUN B TETpalb.
O6o03HaueHue BOINPOCOB, TEPMUHOB, MaTepHala, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoW Jureparype. Ecin
CaMOCTOSITENIbHO HE YyAaeTcs pa3o0paThCsi B Marepuale, HEO0OXOAUMO
copMynHpOBaTh BOIPOC U 3aJaTh NPENoJaBaTe0 Ha JICKIUH WM Ha
IIPAKTUYECKOM 3aHSTHH.

[TpakTueckoe KoHcnekTrpoBanue peKoOMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHsTHE JIeKUUH, TOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, MPOCMOTP
pexomMeHayemMoin urepatypsl. [IpocinymnBanne ayauo- U BUA€O3anuceil
M0 33JaHHOM TeMe, BBHINOJHEHHE pacyeTHO-TpapUUecKuX 3aJaHui,
pelIeHne 3a1a4 110 AITOPUTMY.

CamocrositenbHast |CamocrosiTenbHass —paOoTa  CTYJEHTOB  CHOCOOCTBYET IIYOOKOMY
pabora YCBOEHHMSI y4eOHOTr0 MaTepHalia U pa3BUTHIO HABBIKOB CAMOOOpPa30BaHMUSL.

CamocrosTenbHas padoTa MpearnoaraeT caeIyroIIne COCTAaBISIONIHE:

- paboTa ¢ TeKCcTaMM: y4eOHMKaMHM, CIIPAaBOYHMKAMH, JTOTIOJHUTEILHON

JUTEPaATypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITU;

- BBITMOJIHEHHUE JIOMAITHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TeMaMu JUIsl CAMOCTOATEIBHOTO U3Y4YEHUS;

- yyacTue B paboTe CTyIeHUYEeCKUX HayYHBIX KOH(EPEHIIN, OTMMITHA;

- IOJITOTOBKA K NPOMEXKYTOYHOHN aTTECTallUH.

ITogroroska k I'oTOBUTBCS K IPOMEKYTOYHOM ATTECTALIMM CIEAYET CUCTEMATUYECKHU, B
IIPOMEXYTOYHOM  |TeUeHue Bcero ceMecrpa. MHTeHCHBHAs MOATOTOBKA JOJDKHA HAYaThCsl HE




aTTecTaluu

MO3JHEE, YeM 3a MECAI-TIoJTopa 10 TPOMEKYTOYHOW aTTecTaluu.
JlanHBIE TIEpe] 3a4eTOM C OIICHKOW, 3a4eTOM C OIICHKOW, 3a4eTOM C
OIICHKOM, 3a4€TOM C OIIEHKOM TpH JiHS 3((HEKTHBHEE BCEIO UCIOJIb30BaTh
JUTSI IOBTOPEHUS ¥ CHCTEMATH3aI[MU MaTepraia.




JIMcT pernerpannu H3MeHeHHii

[Nogmces
N Jlara 3aBE/IYIONIErD
o Ilepeyens BHOCHMBIX H3MeHEHHH BHECEHHH Kageapoi,
H3IMEHEHHH OTBETCTBEHHOM 3a
peanuszanuio OITOIT
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