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1. HEJIU U BAJJAYN JTUCIHUTIJTINHBI

1.1. Hean aucuMnInHbI

MOJArOTOBKA OyaymuX OakajaBpOB K PEIIEHHIO OCHOBHBIX 3ajad npodec-
CHOHAJIBHON JIEATENbHOCTH B O0JIACTM TEXHUKH BO3JyXopasaeneHus. Gopmupo-
BaHME 3HAHUU KOHCTPYKIMH M MPUHIIMIIOB PAOOTHI MPOMBIIIIEHHBIX BO31YyX0pas3-
JEIUTENIbHBIX YCTAaHOBOK, MOHUMAaHUs OCOOEHHOCTEH (M3MYECKUX MPUHIIUIIOB
OXKIDKEHUSI U PEKTHU(PUKALMKU BO3yXa, YMEHHU MPOBOJUTH pa3pabOTKy TEXHOJIO-
THYECKUX CXeM OJIOKOB pa3/eNICHUs] W BBHIMIOJHATH TEXHHUUECKHE PACUYEThl MX OC-
HOBHBIX MTaPaMETPOB.

1.2. 3agaum ocBOeHMS JUCIUILTHHBI

N3yuenne ¢u3nuecKkux MPUHIMIIOB OXKIKCHUSI BO3MIyXa, CYIIECTBYIOIIUX
XOJIOAWJIBHBIX ITUKJIOB, OCOOCHHOCTEH aHa/M3a UX DHEPreTHIECKON 3P HEeKTHBHO-
CTH; OCHOBHBIX CIIOCOOOB OYHMCTKM W pa3/elICHUs BO3ayXa, MPUHIIUIA JICHCTBUS
PEKTU(PUKALMOHHBIX KOJIOHH

OcBoeHue METOJMK pacueTa OCHOBHBIX JHEPreTUYECKHX XapaKTEPUCTHUK
BO3JIyXOPa3JeIUTENIbHbIX YCTAHOBOK, CIIOCOOOB OMpeEeeHUs] YUCia TeopeTuye-
CKHX TapeJioK

O3HaKOMIJIEHHE CTYJEHTOB C TEXHOJOTMYECKUM TMPOLECCOM pa3eieHHUs
BO3/lyXa, C OCOOCHHOCTAMHM KOHCTPYKIIMI U CXEeMaMU COBPEMEHHBIX BO3AYyXOpas3-
JEUTENIbHBIX YCTAaHOBOK

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII
JNucuuminna «Bo3gyxopasnenurenbHble YCTAHOBKU» OTHOCUTCS K JIUCIIU-
TJIMHAM BapUaTUBHOM YacTu (AUCITUIUIMHA 11O BEIOOPY) Osioka B1.

3. HEPEYEHD IVTAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUS 11O
JUCIIUIIVIMHE

IIpouecc m3ydeHus OUCHUIUIMHBL «Bo31yXopa3ienuTelbHble YCTaHOBKN
HampasJieH Ha (OPMUPOBAHUE CAEAYIOLIUX KOMIIETEHIIHI:

I1K-4 - cnocoOHOCTBIO pa3pabaThIBaTh MPOEKTHI Y3JI0B allapaToB C yUYETOM
c(OpMyJIMPOBAHHBIX K HUM TP€OOBaHMI, UCII0Ib30BATh B pa3pab0TKE TEXHUUECKUX
IPOEKTOB HOBbIE UH(POPMALIMOHHBIE TEXHOJIOTUH

[TIKB-6 - cnocoOHOCTBIO HCTOIB30BaTh MONTYYCHHBIE CIIEHUATH3UPOBAHHBIC
3HAHUS Ul MIPOEKTUPOBAHUS, CO3/IaHUSA U IKCIUTyaTallid Pa3HOOOpa3HbIX yCTa-
HOBOK HU3KOTEMIEPATYPHOU TEXHUKH

Pe3yabTarhl 00y4eHHs, XapaKTepHU3yHOIIHe

Komnerenuust
chopMHPOBAHHOCTH KOMIIETEHIIUH

[1K-4 3HaTh YCTPOWMCTBO, MPUHIUI JEUCTBUS, a TAKXKE METO-
JUKHU pacyeTa y3JIOB M anmnaparoB, BXOJAIIMX B COCTaB
BO3JIyXOPa3JeIUTENIbHbIX YCTAHOBOK

YMmeTs pa3pabaThiBaTh C HKCIOJB30BAHMEM HOBBIX HH-
(OpMaIMOHHBIX TEXHOJOTHI MPOEKTHI Y3JIOB aIlapaToB
BO3/[yXOpa3JeIUTEIbHBIX YCTAaHOBOK C Yy4yeToM cdop-
MYJUPOBAHHBIX K HUM TpeOOBaHUIA




BJI&I[CTB HaBbBIKaMH pa3pa60TI<H, B TOM YHCJIC C UCIIOJIb-
30BaHHECM HOBBIX I/IH(bOpMaHI/IOHHLIX TCXHOJIOFPIﬁ, TCX-
HHUYCCKHX ITPOCKTOB Y3JIOB aIlllapaTOB BO3AYXOpa3aciin-
TCJIbHBIX YCTAHOBOK

[TKB-6

3HaTh TEPMOJUHAMHYECKUE MPUHIUIBI PaOOTHI, MPUH-
HUMUAJIBHBIE U TEXHOJIOTMYECKUE CXEMbl, KOHCTPYKIUU
BO3yXOpa3JAEIUTEIIbHBIX YCTAHOBOK

YMeTh UCHOJB30BaTh 3HAHUS TEPMOJUHAMUYECKHUX
MPUHIUAIOB PabOThI, MPUHIIMIHAIBLHBIX U TEXHOJIOTHUYE-
CKHX CXE€M M KOHCTPYKUHH BO3AyXOpa3AeauTelIbHbIX
YCTAaHOBOK TP UX MPOCKTUPOBAHUH, CO3JaHUU U DIKC-
TJTyaTaiuu

Bnanerp HaBpIKaMu HCIOJNB30BaHHS 3HAHUN TEPMOJU-
HAMUYECKUX TPHUHIIUIOB PaOOThl, MPUHIIMIHATHHBIX
TEXHOJIOTUYECKUX CXEM M KOHCTPYKLHU BO3AyXOpasje-
JIUTENIBHBIX YCTAHOBOK MPU HX NPOECKTHPOBAHHUH, CO-
3IAHUH U SKCILUTyaTallun

4. ObBBEM JUCHUIIJINHBI

OO6m1as Tpy10€MKOCTh TUCIUIUIMHBI « Bo3ayxopa3ienuTenbHble YCTAaHOBKI

COCTaBJISIET & 3.€.
Pacnpenenenue Tpy10€eMKOCTH TUCITUILIMHBI IO BUaM 3aHSATUN
ouyHasi popma oOyueHust

Buasl yueO6HOM paboThI

Bcero | Cemectpsl

3a4.CH.

4acoB 7 8
AyauTopHbIe 3aHATHS (BCEro) 138 90 48
B Tom uucie:
Jlexnun 60 36 24
[TpakTueckue 3ansatus (I13) 60 36 24
JlaGopatopusie pabotsl (JIP) 18 18 -
CamocrosiTtesibHasi pabora 114 54 60
KypcoBas padora + +
Yacel Ha KOHTPOJIb 36 - 36
Bu/ibl IPOMEXKYTOUHOM aTTECTAMH - 9K3AMEH, | N N
3a4eT
OO0mast TPy 10€MKOCTb:

AKaJCMHNYCCKHUEC 4aChbl

288 | 144 | 144
8 4 4

5. COAEP) KAHUE JUCIHUIIJIMHBI (MOJYJIA)
5.1 Conepkanue pa3iesioB JUCHUIUVIMHBI U pacnpeneieHue TPyA0eM-
KOCTHM 10 BHJaM 3aHATHH

ouyHasi gopma o0yueHust

[ Ne |

HaunmenoBanme TeMbl

I CoJiepxanue pasgena | Jlekn I IIpak | JIab. I CPC I Bcero, |
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OO0ue cBeACHUs O BO3AYXE U
HPOAYKTAX €ro Pa3AesICHHs

Beenenue. BosnyxopaznenurensHble
ycranoBku. O6mue cBegenus. [IpogykTs
pazneneHus Bo3xyxa. Mx obGmactu mpu-
MeHeHus. Pu3nyeckue CBOMCTBA ra3soB U
nx cmeceil. OcHOBHBIE moHsATHS. JlaBie-
Hue. Temmneparypa. IlmoTtHocTs M
yzaenbHbBIH 00beM. OCHOBHOE ypaBHEHHE
cocTOsIHUSI Ta30B. CHKIKEHHE Ta30B.
TemnoemxocTs. HekoTopele cBenenus us
TEpMOJUHAMUKM Tra30B. IlepBbli 3akoH
TepMOJUHAMUKH. OHTanbnusd. Bropoil
3aKOH TEpMOJMHAMMKH. ODHTpomnus. OH-
Tponuiinas nuarpamma S-T. IloHmxenue
TeMIepaTypbl Ta30B MPH PACIIMPEHHU C
otaaueil U 6e3 0TAaYM BHENIHEH paboThL

12

24

XO0J10IUIBHBIC ITUKIIBI CKMDKCHUS
BO3yXa

WneanbHbId XOMOAMIBHBIN UK. [{MKiIBI
C JpoccenupoBaHUEM. XOJIOAUIBHBIC
LUKIBI, IPUMEHSEMBIC IS OXKIDKCHHS
BO3/yXa B pEKTU(QUKANMOHHBIX YCTa-
HOBKax. MueanpHBIH IMKI. XOJOIWIIb-
HBIH LUKJ ¢ APOCCETUPOBAHIEM BO3IyXa.
HeobGpatumsle notepn B 1uxie. Pacyer
OCHOBHBIX IapaMeTpoB. XOJIOAUIbHBIN
LUKJI ¢ APOCCETMPOBAHUEM U IMPEIBAPH-
TEJIbHBIM OXJIaXKJEHHUEM Bo3ayxa. Pacuer
OCHOBHBIX [1apaMETPOB, Y4Y€T IOTEpPb.
Iuknel ¢ pacmmpeHueM BoO3lyXa B Jie-
TaHJEpe M OTHaueil BHeIIHEeH paboTHI.
XO0noauIbHBIA LUKJI CPEIHETO OABICHUS
C pacIIUpEeHHEM BO3JyXa B MOPLIHEBOM
neranaepe. HauBblronneiiimme ycioBus
€ro peanu3auuu. XOJIOAMIBbHBIA LUK
BBICOKOI'O JIaBJICHHS C PpacHIMPEHUEM
BO3yXa B IOpIIHEBOM Jeranuepe. Pac-
4eT OCHOBHBIX I1apaMETPOB, Y4ET IOTEPb.
Iuknel ¢ pacmupeHueM Bo3LyXa B Typ-
6onerannepe. IlokpsiTre moreps B BPY.
ukn Huskoro aaeneHus (mukn Kamuipr).
[lpuHnunuanbHas cxema YCTaHOBKH U
nocTpoeHue nukia B T-S nuarpamme.
Pacuer OCHOBHBIX mapameTpoB, y4eT
noreps. HeoOxommmocTs Hammumst Xo-
JOAUIBHOIO LUKJIA B TEXHOJIOIMYECKOH
CXEME BO3JYyXOpa3[eIUTCIbHON yCTa-
HoBkM. [lokpeiTHE XOnomomoTreps B
YCTQHOBKaX BBICOKOTO, CpEIHET0 H
HHU3KOTO IaBJICHUSL.

12

24

Pexruduxanus Bo3ayxa

OO0u1ue cBeeHNs O Ipolecce pa3aeeHus
Bo3xyxa. XKunkocts n map. PaBHOBecHOE
cocrostHue. TemrepaTrypHble AUarpaMMBbl
KHIEHUsS JKUAKOH a30TO-KHUCIOPOIHOM
cMmecH. YacTHaHOE pa3JiefieHHe BO3TyXa.
IIpocroe u (paKUMOHHOE HCIIAPEHHUE.
IlpocTtas m (paxkuHOHHAS KOHICHCALMS.
Pextudpuxanms  Bo3myxa.  CymIHOCTb
npouecca  pektudukanuu.  IpunHiun
JNEUCTBUSL PEKTU(GHUKAINOHHBIX KOJIOHH.
Pextuduxanyonnas Ttapenka. I[Ipomecc
paszeneHus BO3ayXa B PeKTH(UKAIOH-
HOW KoloHHE. B3aumoneiicTBue xuako-
ctu u mapa. OTnuuue AEeHCTBUTENBHOTO
nporecca oT Teoperuueckoro. Koapou-
mueHT oboramenus. KIIJ  Tapenxwu.
@DakTOpBl, BIUSIONIME HA €T0 BEIUUYHHY.
OnHoKpaTHast pPeKTH(QUKAMS BO3TyXa.
Komonna Juisi monydeHHst KHCIIOpOAA.
IIpunuunuansHas  cxema. Omnucanue
TEXHOJIOTHYECKOTro Tponecca. Komonna
JUIs ioyueHust azorta. [IpuHnunuansHas

12

28




cxema. OmnucaHHe TEXHOJIOTHYECKOTO
npouecca. Henocratku — ogHOKpaTHOMN
pektudukanun. J[BykpatHas pexTuu-
Karus Bozayxa. Cxema ammapara M OIH-
caHHe IIpoIlecca CO 3MEEBHKOM B KyOe
HIDKHEH KolMoHHBL Cxema ammapara |
oIucaHue nporecca 06e3 3MeeBHKa B KyOe
HWKHEH KOJOHHBIL.

Pacuer anmapara aBykpaTHOMH
pexTuduKanuu

TernoBolt U MaTepuaibHbIA OanaHc am-
napara  JIByKpaTHOW  peKTH(HUKALUH.
Bupgst temnoseix mnorteps. Ilotepu ot
Hepopekynepanuu. Ilorepu depes wu3o-
JISIUIO. TIOTEPH IIPH PaboTe KUAKOCTHOTO
KpuoreHsHoro Hacoca. Ilorepu ¢ oTBO-
JUMBIM KHAKAM TPOIyKTOM. TeruioBoe
paBHOBECHE CYMMAapHBIX IOTEPh U XO-
JIOI0TIPOU3BOAUTENBHOCTH 1mKna. Oco-
OEHHOCTH COCTaBJICHUSI MaTepPHUaIbHOTO
OamaHca ammapara JIBYKPaTHOH pEKTH-
¢uxarym. 1. TemnoBoli u Mare-
pHAIBHBIN OaaHChl OCHOBHBIX allapaToB
OyoKa pasjencHus . 2. TennoBoit

GamaHC OCHOBHOTO  TEINIOOOMEHHHKA.
TemnoBoii 6ananc ucnapurens. Matepu-
aNbHBIA OallaHC HIXKHEHW KOJIOHHBL. Ma-
TepHanbHbIA OamaHc mpolecca Apocce-
nupoBaHus. TemsoBod OajlaHC KOHAEH-
caropa. MarepHaibHbIi OanaHCc BepxHEH
kosloHHEL. TemnoBoil GamaHc mepeoxiia-
murernst ¢iermsl. Pacuer uncna teoperu-
YEeCKUX TapeJioK ammapaTa JBYKpPaTHOH
pexktudukanun. ['paduueckuit  meTox
Mak-Ka6a u Tune. Ilpunsareie momymie-
HHUA MeToza. KoHIeHTparuoHHas M OT-
TOHHAsl CEKLMs BEPXHEW M HIKHEH KO-
JIOHHBL. Pacuer uucima TeoOpeTHYECKUX
TapesioK B BEpXHEH M HIDKHEH KOJIOHHE.

4,5

12

28,5

Ounctka OCYyIIIKa BO3yXa

Ouncrka Bo3myxa. YJajeHHe MeXaHude-
CKHUX npumeceil. Heob6xonumocth
OYMCTKH OT NbUIN. Bo3ymneie GuibTpbl.
CeTyaTble M SYEHKOBBIE BHCIHHOBBIE
¢bunbTpel.  HenmpepoiBHO aeiicTBytomme
CaMOOYHIIAIOIINECS] LEeNHbIe (UIBTPEL
Besmacnsinast ounctka. Pynonnsie ¢uib-
Tpel. Ocymka Bo3myxa (BBIMOpa)KUBAHHE
pnarn). HeoOxomumocTts ocymku. Me-
ToApl ocymku. Ocylika BBIMOpaXHBa-
HHeM. BeIMOpakuBaHWe BIaru B aMMH-
auHBIX TEMJIOOOMEHHHKAaX B YCTaHOBKax
BBICOKOTO M CPEIHETO JaBieHHs. Brimo-
paXXMBaHWE BJIATM B pereHepaTropax
YCTAaHOBOK ~ HHU3KOTO  JaBieHus. 1.

Ocymika Bo3xmyxa (amcopOrms
pnarn). 2. dusmueckas ajcopOmus.
CymHocts npouecca. Ocyika Bo3ayxa ¢
noMouipio aacopoeHtoB. OCHOBHBIE af-
COPOEHTHI, TPHUMEHSIEMbIE B KPHOT€HHOM
npou3sBojcTBe. CpaBHUTENBHBIN aHANIN3 U
ocobennocty npuMenenus. Koncrpykmms
6110K0B aIcopOIMOHHOM OCYIIKH.
Ouncrka BO3JyXa OT YIJIEKHCIIOTO Tasa.
Meronbl OYUCTKH. XHUMHUYECKUNH METOJ.
Cxkpy060eps! u nexkapOoHu3aTopel. Pusu-
YeCKHEe METOJbl OYMCTKH BO3AyXa OT
YTJIEKUCIOTHl. BbIMOpaxuBaHue u aj-
copbuust yraekucioro rasza. OTMBIBKa
TBEPIOH YIIEKUCIOTH KyOOBOH KHIKO-
cTeio. KoMmuiekcHass OYHMCTKa M OCyIIKa
Bo3nyxa. KommrekcHas ouncrtka w
OCyIIKa BO3JyXa C HCIIOJb30BaHUEM

10

10

4,5

20

44,5




reonutoB. IIpupoaHele U cCUHTETHYECKHE
neonutsl. OmucaHue LEONUTOB, MPHMe-
HSEMBIX B KPHUOTEHHOM IPOM3BOJICTBE.
KoncTpykmmst  OJOKOB — KOMILIEKCHOM
ouuctku. PenupkynanuonHas —cxema
nojauu pereHepupyromero rasa. Cpas-
HEHME C JPYTMMU METOJAMU.

VYcTaHoBKH 115 TOJIy4€Hus ra-
3006pa3HbIX a30Ta 1 Kucjaopoaa

OO0mume cBeOeHUS O BO3AYXOpa3Ieiu-
TENbHBIX  yCTaHOBKaxX.  OpraHuzarnus
npousBozcTBa. Knaccuduxanus ycrano-
BOK O croco0y IOJydeHHs! XOJIoAa, I0
croco0y OYHCTKH BO3[yXa, IO CXeMe
pextudukanun. TeXHOIOTHMYeCKHH IIpo-
mecc pasfereHHs BO3AYLIHOM CMECH.
YcTaHOBKM BBICOKOTO JaBJIeHHs, pabo-
TalolMe MO IHUKIYy C MPOCTBIM JApOcCe-
nupoBanueM. IIpuHNMNManbHas W Tex-
Hojoruyeckas cxembl. OcobeHHOCTH
pabotel. TermoBoii GanaHc. Y CTaHOBKH ¢
JKUJKOCTHBIM ~ KPHOTEHHBIM ~ HAacOCOM.
IIprauHEl  BO3HUKHOBEHHS  JIOTIOJHU-
TENBHBIX  XOJOAONOTEeph. [IpnMeHeHue
MpEBAPUTENBHOTO OXJIAXKICHUS. YcTa-
HOBKH CPEIHETO AABJICHUS C MOPIIHEBBIM
JIeTaHJEPOM. Y CTAHOBKH JIBYX J1aBJICHUH.
[lpuHinuanbHas M TEXHOJIOTHMYECKas
cxembl. OcobenHHoctu paboTH. YcTa-
HOBKM C OJKHIKOCTHBIM KPHOTCHHBIM
HacocoM. OcobeHHOCTH pabOTHI YCTaHO-
BOK HHU3KOTO JaBieHus. [IpuHImmmams-
HBIE CXEMBI. YCIOBUS PaboOTH TypOoIe-
TaHaepa. YcloBus He3a0HMBaeMOCTH pe-
TE€HEpaTOpOB  TBEPAOH  YIIIEKHUCIOTOM.
CxeMbl yCTaHOBOK C TPOHHBIM IyThEM.
CxeMbl YCTaHOBOK, paOOTaromux Ha
HecOaJTaHCUPOBAaHHOM MOTOKe. Bozmymi-
Has M a30THAs TeIUIoBas Hems. Ycra-
HOBKM HH3KOrO paBieHus. IIpuHImmm-
JIbHAs U TEXHOJOTHYECKasi CXeMa ycTa-
HOBKH C HCIIOJIb30BaHHEM HecOanaHCH-
POBaHHOTO TOTOKA MO METOIY BO3MYMI-
HOH TeruoBoi netiu. TernoBoi OanaHc.

10

10

4,5

20

445

YcranoBkun JJIsL NOJIy4€HUA
KUJKHUX a30Ta U KUCJIOpoJa

VYcTaHOBKM BBICOKOTO maBieHus. [IpuH-
LUITHATbHAS U TEXHOJIOTHYECKAs CXCMBbI.
Oco6enHocTr padoThl. TemnoBoii 6anaHc.
VYcTaHOBKM HU3KOTO jgaBieHUs. I[IpuH-
LMIHAJIbHAS U TEXHOJOTHYECKasl CXEMbl
ycraHoBku Jip-IIpogakrc. OcoGeHHOCTH
pabotel. TernoBoii GanaHc. YCTaHOBKH
HHM3KOTO JIaBJICHHUS C LUPKYJISALHOHHBIM
A30THBIM  XOJIOAMJIBHBIM IIMKJIOM JUIS
TIOTYYCSHUSI )KHUAKOTO KHCIOPOJaA.

4,5

18,5

YcranoBku JJIsL NOJIy4€HUA
PEAKHUX I'a30B.

Ilomydenue aprona. Ilomydenue cwiporo
aprona. IIpuHnunuanbHas cxema amma-
pata u omucaHue pabotel. Ilomydyenue
TEXHUYECKOTO M YUCTOro aprona. Cxemsl
YCTaHOBOK AJIsl OYHMCTKU CBIPOTO aproHa
OT KHCIIOpoJa U a30Ta. X TexHHUeckue
XapaKTePUCTHKH U OIMCAHUE TEXHOJO-
ruueckoro mpouecca. Ilomydenue xpun-
TOHA 1 KceHoHa. [Toyuenne nepBUIHOTO
KPUITOHO-KCEHOHOBOTO ~ KOHIIEHTpATa.
OboraieHue NepBUYHOr0 KOHLEHTpATa U
MONTy4deHHe TEXHUYECKOTO KPHUITOHA W
KPUITOH-KCEHOHOBOM cMecu. Brinenenue
W3 TEXHWYECKOTO KPHUITOHA U KpHII-
TOH-KCCHOHOBOW CMECH YHCTBIX KOMIIO-
HEHTOB. TexHonornueckne  CXEMEI
YCTaHOBOK M OTIMCAHHeE Iporecca paboThl.

16




9 |Anmapatypa 6s0koB paznenenus | TennooOMenHas anmaparypa. TpyOuarsie
BO3/yXa U IUIaCTHHYAThIe TEII0OOMEHHUKH. Pe-
TeHepaTophl (C HAcagKON U3 alIOMUHHUE-
BOW JIGHTBI W JpoOJieHOro 0a3aibra).
Kongnencatops! (0CHOBHBIE U BEIHOCHEIE).
ammapatl ¢ MEXTPYOHBIM U BHYT-
pUTpYOHBIM KuneHueM. Pekruuxary-
OHHbIE KOJOHHBI. KOJOHHBEI ammaparoB
OJHOKPaTHOH M JABYKPAaTHOW pexTH(U-
kanuu. HmkHHe M BepXHHE KOJOHHBI
65okoB pazneneHus. KoHcTpykiuu pek-
TU(QUKAIMOHHEIX Tapeiok. IlepenuBHbe
ycrpoiictBa. Temmomsonsmust  GJI0KOB
paznmeneHus Bo3myxa. Kiaccudukanms.
BosnokHuCTEIE, STYEUCTHIE M TTOPOIIKOBEIE
MarepHaibl. BakyyMmHas Temon3omsIus
OnmokoB paszerneHus Bo3myxa. Kiaccu-
¢ukauus. BbIcOKOBaKKyMHas, BaKyyM-
HO-TIOPOILKOBAs, BaKyyM-
HO-MHoOrocjoiHas wu3omsinus. OcobeH-
HocTH. CrIoCcOOBI yiTydIIeHUsI BaKyyMa B
H30JLIIHOHHOM CJIO€

HToro| 60 60 18 114 252

5.2 Ilepeyennb J1a00OPATOPHBIX PadOT

- 3ydyenue npuHImMna ASHCTBUS, KOHCTPYKIIMK U OCOOCHHOCTEN SKCILTya-
Tanuu O6JIOKOB KOMITJIEKCHOM OUMCTKHU Bo3ayxa yctaHOBKH AJKA — 0.04;

- V3yuenue nmpuHUUIA JEHCTBUS, KOHCTPYKIIMM U OCOOEHHOCTEN SKCILTya-
Tanuu 0J10Ka paszneneHus Bo3ayxa yctaHoBku AXKA — 0.04;

- Pacyer ammapara ABYKpaTHOW peKTH(PHUKANMHA HA TPUMEPE YCTAHOBKH
AXKA - 0.04;

- V3yuenue nmpuHUUIA JEHCTBUS, KOHCTPYKIIMM U OCOOEHHOCTEN SKCILTya-
TallMy YCTAHOBKH JIJIS TTOTYUYEHUS KUJIKOTO a30Ta U3 atMochepHoro Bozayxa 31D
—1002.

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

B cooTBercTBHU C YYEOHBIM IJIAHOM OCBOEHME JUCLMIUIMHBI MIpeaycMaT-
pHUBAET BBIIIOJIHEHUE KypCOBOU pabOThI B 8 cemecTpe AJisi OUHOU (hOopMbI 00yUEeHUSI.

ITpumepHas TemaTuka KypcoBoi paOoThl: «Pacuer u NpoeKTUpOBaHUE TEX-
HOJIOTUYECKOU CXEMBI BO3AYXOPa3ACIUTEIbHON YCTAHOBKU

3anaum, perraeMble MPU BHIMOJIHEHUN KypPCOBOM paOOTHI:

- aHaJIM3 JIUTEPATYpPbI IO TEME KypCOBOM paboThI;

- OIIpEJIETICHNE PACYETHBIX aPAMETPOB U IIOCTPOECHHUE CXEMBbI YCTAHOBKHU;

- COCTaBJICHHE TETIOBOTO U MaTEPUAILHOTO OanaHca yCTaHOBKU B LIEJIOM;

- COCTaBJICHHE TEIUIOBBIX OATaHCOB OCHOBHBIX YacTeW YCTAaHOBKH U OIpe-
JIJIEHNE PACYETHBIX Harpy30K TEIIOOOMEHHUKOB;

- ONIpEIENIEHUE BCEX MATEPUAIBHBIX U TEIUIOBBIX ITOTOKOB, a TAKXE Iapa-
METPOB COCTOSIHUS B y3JI0BBIX TOUKAX CXEMBI;

- onpeeneHne o0LUMX IHEPTreTUUYECKHUX 3aTPaT YCTAHOBKY;

- pacuér npouecca peKTu(UKaLHH.

KypcoBasg pabGora Bkmtouar B ceOs rpaduyecKkyr0 4YacTb U pacyeT-
HO-TIOSICHUTEJIBHYIO 3aIIUCKY.




7. OHEHOYHBIE MATEPUAJIBI JJISA IPOBEJAEHUS ITPOMEXY -
TOYHOMN ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIMHE
7.1. Onucanne mokasarejieil 1 KpUTepHeB OUEHUBAHUS KOMIIETEHIIUI
HA Pa3JIMYHBIX 3TanNax UX GopMUPOBAHUS, ONTUCAHUE KA OLlEHUBAHUS
7.1.1 Tan TeKymero KOHTPOJIs
Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW U MEXKCECCHOHHOM aTTeCcTalluH
OIIEHUBAIOTCSI TIO CIIEAYIOLIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAHY.

Pe3yabTaTbl 00y4yeHusi, Xapak-

Kommne- Tepu3yoIHe Kpurepuu
S— cqmpM“pOBgHHyoc:: KOMITETEH- ouepHnle:ﬂﬂﬂ ATTECTOBaH He arTecroBan
A

I1K-4 3HaTh yCTPOWCTBO, NMPUHIMI| AKTUBHas paboTta Ha npak- |Bwinonnenue pabor| Hesbinonnenne
JICACTBUS, @ TAK)KE METOTUKU THYECKUX 3aHSITHSIX B CPOK, Ipeay- paboT B CpoK,
pacueTa y3JIOB M ammaparos, CMOTpPCHHBIN B pa- | mpeaycMOTpeHHBIH
BXOJSIIINX B COCTaB BO3JY- 0ounx mporpammax | B pabo4yux mpo-
XOpa3JeNUTEIbHBIX YCTaHO- rpammax
BOK
Ymetp pazpabaTeiBaTh ¢ Hc-| Pernenue cranmaptheix  |BrmmomHenue pabot| HebimonneHue
MOJIb30BAHNEM HOBBIX  HH- IPAKTHYECKUX 33124 B CPOK, IpeIy- paboT B CPOK,
(hopMaIMOHHBIX TEXHOIOTHI CMOTpPEHHBIN B pa- | mpeaycCMOTPEHHBIHI
MPOEKTHI  Y3JIOB armapaToB 004MX TporpaMMax | B pabouyux mpo-
BO3AyXOpa3aeIUTeIBHBIX rpamMmax
YCTaHOBOK C Yy4eToM cdop-
MYJUPOBAHHBIX K HHUM Tpe-
OoBaHMIt
Bnagers HaBeikamMu pa3spa-|PemieHne mpukiIagHbIX 3a1a4 | BeimonHnenue pabot| HebimonHeHue
0OTKH, B TOM YHCIC C HC-| B KOHKPETHOI MPEIMETHOI B CPOK, Mpeny- paboT B CpoK,
MOJb30BAHUEM HOBBIX HH- 061aCTH CMOTpPCHHBIN B pa- | mpeaycMOTpeHHBINH
(hopMaIMOHHBIX TEXHOJIOTHH, 0ounx mporpamMmax | B pabo4yux mpo-
TEXHUUYECKUX MTPOEKTOB Y3JIOB rpammax
anmaparoB BO3JyXOpa3aeiu-
TEJBHBIX YCTAaHOBOK

[IKB-6 3HaTh TepMoIMHaMHUecKue| AKTUBHas pabora Ha npak- |Bwinonnenue pabor| Hesbinonnenne
MPUHIMAIEL  PaboThl, MPUH- THYCCKUX 3aHSTHSIX B CPOK, IIpey- paboT B CPOK,
[UMHAATBHBIE W TEXHOJIOTH- CMOTpPEHHBIH B pa- | mpeaycMOTpeHHbII
YECKHE CXEMBbI, KOHCTPYKINH 60ounx mporpamMmax | B paboumx mpo-
BO3AyXOpa3aeUTEeIHHBIX rpamMmax
YCTaHOBOK
YMmeTp ucronp3oBath 3HaHUA| Pernenue cranmapthHeix | Brimmomnenne pabor| HebimonneHme
TCPMOINHAMHUYCCKUX  IIPUH- MPaKTHUYECKUX 3a7a4 B CPOK, IIpeay- pa60T B CpPOK,
UIOB paOOThl, HPUHIIMITU- CMOTpPCHHBIN B pa- | mpeaycMOTpeHHBINH
QNBHBIX M TEXHOJIOTUYECKUX 0ounx mporpamMmax | B pabo4yux mpo-
CXEM U KOHCTPYKUHUI BO3IY- rpammax
XOpa3JeNUTEIbHBIX YCTaHO-
BOK IPH UX MPOCKTHPOBAHUH,
CO3JIaHUH U IKCILTyaTallHU
Bnagers HaBBIKAMH HUCTIOJNB- [PemieHre MpUKIagHbIX 3a1a4 | Beimonnenue pabor| HebimonneHue
30BaHMs. 3HAHUN TEPMOJIM-| B KOHKPETHOMN MPEeIMETHOM B CPOK, Ipeay- paboT B CpoK,
HAMHYECKIX MIPHUHITATIOB 06IACTH CMOTpPEHHBIH B pa- | mpexycMOTpeHHbII
paboThI, TPUHITUTTHAIBHBIX U 004MX TporpaMMax | B pabouYuX Mmpo-
TEXHOJIOTHYECKUX CXeM | rpammax
KOHCTPYKLIMA  BO3JyXOpas-

JETUTENBHBIX YCTAHOBOK TIPH
X TPOEKTUPOBAHHH, CO3Ja-
HUH U SKCILTyaTalluu

7.1.2 JTan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHU I
Pe3ynbpTaThl MpOMEKyTOYHOIO KOHTPOJI 3HAHMM OLEHUBarOTCsI B 7, 8 ce-




MECTpe AJi OYHOM opMBbI 00yUEHHUS MO IBYX/4EThIpeX0alibHOM cucTeMe:
«3aYTEHO»
«HE 324TEHO»

Komme-
TEHIUA

Pe3yabTaTbl 00y4yeHHsi, Xapak-
Tepusylouue
copMHPOBAHHOCTL KOMIETEH-
HH

Kpurepun
OLCHUBAHUS

3auTeHo

He 3aureno

TIK-4

3HaTh YCTPOWCTBO, MPUHITUIT
JIEHCTBHS, a TAK)KE METOAUKH
pacdera y3JI0OB U amnmaparos,
BXOJSIIIIIX B COCTAaB BO3IY-
XOpa3JeNUTEIbHBIX YCTaHO-
BOK

Tect

BrmonHeHne Tecta
Ha 60-100%

B tecre menee 60%
NPaBUJIBHBIX OTBE-
TOB

YMerh pa3zpabarbiBaTh C HC-
NOJIb30BAHUEM HOBBIX ~ HH-
(OpPMaLIMOHHBIX TEXHOJIOTHI
OPOCEKTHl Y3II0B  almaparoB
BO3yXOPa3/CIUTENbHBIX
YCTaHOBOK C yderoM c¢op-
MYJIMPOBAHHBIX K HUM Tpe-
OoBaHMIA

Tect

BrmonHeHne Tecta
Ha 60-100%

B tecre menee 60%
MPaBUIIBHBIX OTBE-
TOB

Brnanerp HaBbIKaMu paspa-
OOTKHM, B TOM 4YHCJIE C MC-
MOJIF30BAHNEM HOBBIX  HH-
(hopMaIMOHHBIX TEXHOJIOTHH,
TEXHUYECKHX IPOEKTOB y3II0B
amnmapaToB BO3AyXOpazeu-
TEJBHBIX YCTAHOBOK

Tect

BrmonHeHne Tecta
Ha 60-100%

B tecre menee 60%
NPaBUJIbHBIX OTBE-
TOB

[1IKB-6

3HaTh TEPMOJUHAMHUYECKHE
HNPUHLOUNB  paboThl, NPHUH-
LUIUAIbHbIE M TEXHOJIOTH-
YECKHE CXEMbI, KOHCTPYKLIUU
BO3AYyXOPa3AeNUTEIbHBIX
YCTaHOBOK

Tect

BrmonHeHne Tecta
Ha 60-100%

B tecre menee 60%
MPaBUIIBHBIX OTBE-
TOB

YMeTh HUCIOJIb30BaTh 3HAHUS
TEPMOJNHAMHYCCKUX IIPHH-
UIOB paOOThl, NPUHIIMITU-
ANBHBIX M TEXHOIOTHYECKUX
CXeM M KOHCTPYKIIUH BO31Y-
XOpAa3AeIUTENbHBIX yCTAaHO-
BOK IIPH UX MIPOCKTHPOBAHUH,
CO3/IaHMH U SKCIUTyaTaluu

Tect

Brinonnenue recra
Ha 60-100%

B tecte menee 60%
MPaBUJIBHBIX OTBE-
TOB

Biagers HaBBIKAMHM HCITOJIb-
30BaHUsl 3HAHUW TEPMOIU-
HAMHYECKHUX MPUHIIUIIOB
paboThI, TPUHIUITHATBHBIX H
TEXHOJOTMYECKHX CXEM H
KOHCTPYKLUMH  BO3AyXOpas-
JIEIUTEIbHBIX YCTAHOBOK MPHU
UX TPOEKTUPOBAHUHU, CO3[a-
HUU ¥ OKCIUTyaTaluu

Tect

BrmonHeHne Tecta
Ha 60-100%

B tecre menee 60%
NPaBUJIbHBIX OTBE-
TOB

NN

«OTJIMYHO»,

«XOPpOoUIO»;
«KYAOBJICTBOPUTCIIBHO»,

CHCYIOBJICTBOPHUTCIILHO)).

Pe3yabTaThl 00y4eHus,
Kommne- XapaKTepu3ylolue
TeHL U | CPOPMHPOBAHHOCTL KOMIIe-
TEHIHH

Kpurepuu
OLCHUBAHUS

OTJau4HO

Xopomro

YnoBi.

Heynosa.




IIK-4 3HaTh YCTPOMICTBO, Tect Brinonnenue | Bemonunenue | Bommonnenue | B Tecte me-
NPUHLMIT  JEHCTBUS, a TecTa Ha TecTa Ha TecTa Ha Hee 50%
TaK)Xe METOAMKY pacyera 85-100% 70-85% 50-70% IIPaBUIIBHBIX
y3JI0B W  ammapaTos, OTBETOB
BXOAAIIMX B  COCTaB
BO3TyXOPa3IeIUTEIbHBIX
YCTaHOBOK
YMers paszpabareiBaTh C Tect Brimonnenue | Boimonnenne | Beimonnenue | B Tecte me-
WCTIOJIb30BaHUEM HOBBIX TecTa Ha TecTa Ha TecTa Ha Hee 50%
MHQOPMAIMOHHBIX TEX- 85-100% 70-85% 50-70% IIPaBHJIBHBIX
HOJIOTUH MPOEKTHI Y3JIOB OTBETOB
anmaparoB BO3AyXOpas-

JICITUTEIBHBIX YCTAHOBOK

c yderoM chopMynupo-

BaHHBIX K HHM TpeOoBa-

HUH

Bnanets HaBblKamMu pas- Tect Brimonnenue | Boimonnenue | Beimonnenue | B Tecte me-
paboOTKH, B TOM YHCIE C TeCcTa Ha TecTa Ha TeCcTa Ha Hee 50%
HCIOJIb30BAaHUEM HOBBIX 85-100% 70-85% 50-70% IIPaBHIIBHBIX
WHPOPMAIIMOHHBIX ~ TEX- OTBETOB
HOJIOTHH, TEXHUYECKHUX

MPOEKTOB  y3JIOB  arla-

paToB  BO3MyXOpa3JIeiv-

TEJBHBIX YCTAHOBOK

IIKB-6 [3HaTh TEepMOaAMHAMUYE- Tect Brimonuenue | Boimonnenne | Beimonnenue | B Tecte me-
CKHUE MPHUHIUIEI PabOTHI, TeCcTa Ha TecTa Ha TeCcTa Ha Hee 50%
IPUHLUIINAAIbHBIE u 85-100% 70-85% 50-70% IIPABUIIBHBIX
TEXHOJIOTHYECKUE  CXe- OTBETOB
MbI, KOHCTPYKLHUHU BO3-

JlyXOpa3AeauTebHbIX

YCTaHOBOK

Vmerb HCII0JIb30BaTh Tect Brimonnenue | Boimonnenue | Beinonnenue | B Tecte me-
3HAHUS ~ TCPMOJIUHAMU- TeCcTa Ha TecTa Ha TeCcTa Ha Hee 50%
YECKUX IPHUHIIMIIOB pa- 85-100% 70-85% 50-70% IIPaBHJIBHBIX
0OTBI, MPUHIUITHATHEHBIX OTBETOB
M TEXHOJIOTHYECKUX CXEM

W KOHCTPYKIUW BO3MIY-

XOpa3JIeNUTEIbHBIX

YCTaHOBOK TP HX IPO-

CKTUPOBAHUHU, CO3JIAHUH

1 9KCIUTyaTaluu

Brnagers HaBbIkamMu wHC- Tect Brimonnenue | Boimonnenue | Beinmonnenue | B Tecte me-
MOJIb30BaHHUS 3HaHHH TeCcTa Ha TecTa Ha TeCcTa Ha Hee 50%
TEPMOIUHAMHUYECKUX 85-100% 70-85% 50-70% IIPABUJIBHBIX
MPUHIUIIOB paboThI, OTBETOB
MPUHIUITAATEHBIX i

TEXHOJIOTHYECKUX CXEM U

KOHCTPYKLIUHA  BO3IYyXO-

pa3IeNUTeNbHBIX — yCTa-

HOBOK TIPH UX IPOEKTH-
POBaHUM, CO3MaHUU U

OKCILTyaTalnn

7.2 IlpuMepHbIi NepeYeHb OIEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 32/1aHUSl WJIM HWHble MAaTepPHaJIbl, HEOOXOAMMbIE [Jisl OLEHKH 3HAHMIA,

YMEHU, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH)

7.2.1 llpumepHbIi epevYeHb 3aJaHUi 11 NOATOTOBKH K TECTUPOBAHUIO

(munumym 10 6onpocos 011 mecmupo8arusl ¢ 8aApPUAHMAMU OMBENMO8)

7.2.2 IlpuMepHBbIii MepeveHb 3aJaHU i 1151 pellIeHUs] CTAHIAPTHBIX 32124

(munumym 10 8onpocos 011 mecmupo8anusl ¢ 6apUAHMAMU OMEEN08)




7.2.3 llpumepHbIii IepeYeHb 3aJaHN /151 pelleHUs NMPUKJIAIHbIX 32/1a4

(munumym 10 6onpocos 0715 mecmuposanus ¢ 6apUaAHMamM. OMeemos)

7.2.4 IlpumepHbIi NIepevYeHb BONPOCOB JJIA MOATOTOBKH K 3a4eTy

1. BoznyxopasnenurenbHble ycTaHOBKM. OOmme cBeneHus. IIpogykTsl
paszneneHus Bo3ayxa. Mx xapakrepuctuka U IpUMEHEHHUE.

2. JKunkocts n nap. PaBHoBecHOE cocTostHuE. TeMIiepaTypHble AuarpaMMel
KHUIICHUS JKUJIKOW a30TO-KUCIOPOAHON CMECH.

3. YactuuHoe pasnenenue Bo3ayxa. [Ipoctoe u pakunoHHOE HMcnapeHue.
[TpocTas u PppakuroHHAs KOHACHCAIHSI.

4. Pextudukamus Boszmyxa. CymHocTe mporecca. [lpunimmm neicTBus
PEeKTU(UKALMOHHBIX KOJIOHH.

5. Tlpouecc pazgenenusi Bo3myxa B PEKTU(UKAITMOHHOW KOJOHHE. Bzam-
MOJICMCTBUE KUAKOCTU U napa. OTiinune IeUCTBUTEIBHOIO MPOLECca OT TEOPETH-
yeckoro. Koadduiment odborameHus.

6. KIIJI Tapenku. @akTopbl, BIUSAIONIME HA €70 BEJIUYUHY.

7. OnHokpaTHast pekTHduKanus Bo3ayxa. KosloHHa 1 MOJydyeHus KHC-
J0poza.

8. OnHoxparHas pekTuukauus Bo3ayxa. KomoHHa 11 mosydyeHus azoTta

9. JIBykpaTHas pekruduxanus. CxeMa anmapara U ONUCaHHE IIpoLecca co
3MEEBUKOM B KyO€ HM)KHEN KOJIOHHBI.

10. IBykpaTtHas pextudukanusi. Cxema anmnapara U omMcaHue mpoiecca 6e3
3MEeeBHKa B KyOe HI)KHEW KOJIOHHHBI.

11.XonoaunbpHble UUKIIBI, IPUMEHSIEMbIE U OKM>KEHUSI BO3AyXa B PEKTH-
($uKaMOHHBIX YCTaHOBKaX. MaeanbHplil UKIL.

12. XononuapHBIA HUKI C ApOCCeNMpoBaHneM Bosayxa. HeoOparumelie mo-
TEpH B LIUKJIE. PacyeT OCHOBHBIX [TapaMeETPOB.

13.XonoaunpHelii HUKJI ¢ APOCCEIUPOBAHUEM M INPEABAPUTEIBHBIM OXJIa-
XKICHUEM BO3yXa. Pacuer OCHOBHBIX IapaMeTPOB, YUET MOTEPE.

14.XonoaunpHelii LUK CPEOHETrO HAaBJICHUS C PACIIMPEHUEM BO3JyXa B
IIOPIIHEBOM JieTaHaepe. PacueT OCHOBHBIX ITApaMETPOB, YUET MOTEPE.

15.XonoaunpHelii HUKIJI BBICOKOTO [JABJIEHUS C PACIIMPEHUEM BO3AyXa B
IIOPIIHEBOM JieTaHaepe. PacueT OCHOBHBIX ITApaMeTPOB, YUET MOTEPE.

16.XonoaunpHeli OUKJI HU3KOTO [JABJIEHUS C PAaCIIMPEHHEM BO3ayXa B
TypOoaeTannepe. PacueT OCHOBHBIX MapaMeTpOB, YUET MOTEPb.

17.T1lokpeITHE XOJIOAONOTEPH B YCTAHOBKAX BO31YXO0pa3/I€ICHUS.

18.TemnoBoii OanmaHc ammapaTa ABYKpaTHOM pekTuduKanuu. Marepuanib-
HBIN OasiaHc anmnapaTa IByKpaTHOW peKTH(PHUKALUY.

19.Onpenenenne yuciaa TEOPETUUECKUX TAPEIOK B BEPXHEW KOJIOHHE.

20.Omnpenenenre yuciaa TEOPETUUYECKUX TAPEIOK B HWKHEH KOJIOHHE CO
3MEEBUKOM.

21.0npeneneHne yucia TEOPETUYECKUX TAPEIOK B HW)KHEW KOJIOHHE 0e3
3MEEBUKA.

22.0u4ncTKa Bo3yxa. Y JaJeHUe MEXaHMYECKUX TPUMECEH.

23.0Ocymika BO3ayxa, €e Heo0XoauMocTh. MeToabl ocymku. Ocylika BbI-
MopaxuBaHueM. Ocymka BoO3Ayxa C THOMOIIbIO ajacopOeHTOB. (OCHOBHBIE



a71copOeHThI, IPUMEHsIEMbIE B KPUOT€HHOM MPOU3BOJICTBE.

24.0uucTKa BO31yXa OT JBYOKHCH yriepoaa. Meroabl OUMCTKU. XUMUYe-
ckuit Mmeroq CkpyOOepsl 1 1eKapOOHU3ATOPHI.

25. ®dusnueckue METOAbl OYMCTKH BO3JyXa OT YIVIEKHCIOTHI. BbIMOpaxku-
BaHUE JIBYOKHCH YIJIEpOJia B PET€HEPATOPaX YCTAHOBOK HU3KOTO JABJICHMS.

26.®u3nyeckue METOAbl OYUCTKU BO3AyXa OT YIVIEKHCIOTHI. AJCOpOIM-
OHHBIH CIIOCO0 OUMCTKHU AETAHJAEPHOIO BO3AyXa B YCTAHOBKAX HU3KOTO JABJIECHMS.

277. PU3NYECKUE METOAbl OUYMCTKH BO3JyXa OT YrIeKUCHOThl. OuncTKa Io-
TOKa BO3yXa, OTBOAUMOIrO U3 CPEIHEN YaCTU PEreHEPATOPOB YCTAHOBOK HU3KOIO
JaBJICHUS, B TEINIOOOMEHHUKAX-BBIMOPAKUBATEIISIX.

28.Pu3nuecKkue MEeTOAbl OYUCTKH BO3AyXa OT YIIEKHUCIOThl. OTMBIBKA
TBEP/IOH IBYOKHCH YTiiepoia KyOOBOI KUIKOCTBIO.

29.KoMmmiekcHasi O4MCTKA U OCYIIIKAa BO3AyXa C UCIOJb30BAaHUEM LIEOJIUTOB

7.2.5 IlpumepHbIi NepevyeHb BOMPOCOB /ISl MOATOTOBKH K IK3aMeHY

1. VYcranoBku s pasneneHust Bosayxa. Kmaccuduxanms. Texnomoruue-
CKUI IIPOLIECC pa3JeIeHNs BO3IYILIHON CMECH.

2. VYcTaHOBKM BbICOKOrO aaBiieHus. OcoOeHHoCcTH padoThl. TemnoBoil Oa-
naHc. [IpyHuIMnuanbHas U TEXHOJIOTUYECKAs! CXEMBI.

3. YcTaHOBKM BBICOKOTO JABJICHUS € JKUAKOCTHBIM HacocoM. OcoOeHHOCTH
pabotsl. TermnoBoit 6ananc. [IpuHIUNMaNbHAS U TEXHOJIOTUYECKAS! CXEMBI.

4. YcranoBku cpemnuero nasieHus. Ocobennoctu pabotel. TemmoBoii Oa-
naHc. [[puHIMNHUaNbHas U TEXHOJIOTHYECKAS! CXEMBI.

5. VYcranoBku AByx naBieHuil. OcoOeHHOCTH paboThl. TerioBoil OamaHc.
[TpuHIMNIHaTBHAS ¥ TEXHOJIOTHYECKAasl CXEMBI.

6. YcraHoBKM HU3KOTO JaBieHHs. OcOOEHHOCTH PabOTHI.

7. YCTaHOBKM HM3KOTO JaBieHMs. lIpuHIunuanbHas U TEXHOJOTMYECKas
CXEMa YCTAaHOBKM C HCIOJIb30BAHHEM HECOAJaHCHUPOBAHHOTO IOTOKA IO METOY
BO3/IYIIHOM TEIJIOBOW METJIHU.

8. YcTaHOBKHM BBICOKOI'O JABJICHUS AJIS NOJYYEHUS >KMJKOTO KHUCIOpOoJa U
azora.

9. VYcTaHOBKM HU3KOTO JABICHMS JUIS MOTYYEHMS )KUIKOTO KUCIOPOAa.

10. YcTaHOBKM HHU3KOrO JaBIEHUS C LUPKYJIALUOHHBIM A30THBIM XOJIO-
JTWIIBHBIM IIUKJIOM JJISL IOJTyY€HUS )KUIKOTO KUCIOPO/Ia.

11. [lonyyeHue peaxkux ra3oB Ha BO3IyXOpa3[ACIUTENbHBIX YCTAHOBKaX.
Pacrnipenenenue ra3zoB B KOJIOHHE IBYKPaTHOW PEKTHU(UKALIUY.

12. Apron. OcHoBHblE cTaguu nonydeHus. [Ipumenenue. [lonyueHue cbl-
poro aprona. OnucaHue TEXHOJIOTMYECKOr0 MPOLECCa U CXEMa YCTAHOBKH.

13. [lonyyeHue TexHUUECKOro aproHa. ONnHcaHHe TEXHOJOIMYECKOro Mpo-
1ecca U CXemMa yCTaHOBKH.

14. Ilonyuenue uucroro aproHa. OnucaHue TEXHOJIOTHUYECKOTO Mpoliecca U
CXEMa YCTaHOBKH.

15. Ouncrka celporo aproHa neonutraMmu. ONUCAaHUE TEXHOJIOTMUYECKOIO
Ipolecca U CXeMa YCTaHOBKH.

16. Kpunton u kceHoH. OcHOBHbIE cTaauu noaydeHus. [Ipumenenue. Ilo-



Jy4eHHe  TMEepPBUYHOIO  KPUIITOH-KCEHOHOBOIO  KOHIEHTpara.  Omnucanue
TEXHOJIOTUYECKOT0 MPOIIEcca U CXeMa YCTaHOBKH.

17. IlonyyeHne TEXHUUYECKON KPUIITOH-KCEHOHOBOW cMecu. OmnucaHue Tex-
HOJIOTMYECKOTO MPOIECCa U CXeMa YCTaHOBKH.

18. [lomy4yeHue YUCTHIX KPUNITOHA U KCeHOHA. OnucaHne TEXHOJIOTMYECKOro
poliecca U CXeMa yCTaHOBKH.

19. Heon u renuii. OCHOBHBIE cTaauu nojiydeHus. [Ipumenenue. [Tonydyenue
CBIPOM HEOHO-TeNneBON cMecu. OnucaHue TEeXHOJIOTUYECKOTO Mpolecca U cxema
YCTaHOBKH.

20. [Momyuenue HeoHO-TenueBoM ¢pakiuu. OnHcaHue TEXHOJIOTHYECKOTO
Ipolecca U CXemMa YCTaHOBKH.

21. [lonyyenue uncroro HeoHa. OnucaHue TEXHOJOTMYECKOIO IpoLecca U
CXEMa YCTaHOBKH.

22. Tennouzousanus OJOKOB pa3jiesieHus BO31yXxa. BoIoKHUCTEIE, SUencThble
Y TIOPOIIKOBBIE MATEpPHUAJIBI.

23. BakyymHas Ttemiousonsiusi 0JI0KOB paszzienenust Bozayxa. Kmaccudu-
kaiusi. OCOOEHHOCTH BBICOKO-BAKYYMHOM M BaKyyMHO-TIOPOIIKOBOM H3OJISLIUU.
CriocoObl ynydllieH!s BaKyyMa B U30JIALIMOHHOM CJIO€.

24. BakyymHas Temuiou3oisiusi 0JIOKOB paszzienenust Bozayxa. Kmaccudu-
kaiusi. OCOOEHHOCTH BaKyyMHO-IIOPOIIKOBOM € ASKPAaHUPOBAHUEM M BAaKyyM-
HO-MHOTOCJIONHON u30sAnuu. CrnocoObl ynydllleHHs BakyymMa B H30JIALIMOHHOM
cioe.

25. PextudukaioHHble KOJIOHHBI. Y CTPONCTBO M KOHCTPYKIMU. Tapenku u
IIEPEIUBHBIEC YCTPOUCTBA.

26. Konpnencaropel. Haznauenue u npuHiun padotsl. KoHCTpyKinu

7.2.6. MeToauKka BbICTABJIEHUS OLEHKH MPHU MPOBEAEHHH TPOMENKY-
TOYHOH aTTecTaluu

IK3ameH npo8ooOUMCcs no mecm-ouiLemam, Kaxicowlll U3 KOMOPbIX COOEPHCUM
10 8onpocos, 5 cmandapmuuix 3a0ay u 5 npuKiIaoHsvlx 3a0ay. Kascowiii npasunivHwiii
omeem Ha 80Npoc 8 mecme oyenusaemcs 1 6aniom, npasuibHo peulennas 3adaya
oyenugaemcs 6 2 oanna. MaxkcumanbHoe Koauyecmeo Habpanuwix 6annos — 30.

1. Oyenxa «Heyooenemeopumenvrnoy cmagsumcs 6 ciyyae, eciu CmyOeHm
Habpan menee 15 6annos.

2. Oyenka «Yooeremeopumenvnoy cmasumcs 8 ciyuae, eciu CmyOeHm
Habpan om 15 0o 20 6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm Haopan om 21 0o
25 6annos.

4. Oyenxka «Omauunoy cmasumcs, eciu cmyoewm Haopanr om 26 oo 30
oannos.

7.2.7 IIaciopT OLIEHOYHBIX MATEPUAJIOB
Kon
KoHTponmpyembie pa3aeinsl (TEMBbI) . HaunmenoBanue
Ne n/m KOHTPOJIMPYEMOI
JUCITUTIIAHBI OIICHOYHOT'O CPEICTBA
KOMITIETEHINH

1 Oo6mue cBenenus o Bozayxe u mpo-| IIK-4, [IKB-6  |Tecr, koHTponbHas paboTa,

JIYKTax €ro pasiciicHus 3alllMTa JaOOPaTOPHBIX pa-

00T, 3ammTa pedepara,




TpeOOBaHUS K KypCOBOMY

MIPOCKTY....
2 XonomuneHble  1ukibl - oxwxkeHus| [IK-4, [IKB-6  |Tect, koHTpoisHas pabdoTa,
BO31yXa 3aIUTa J1a00paTOpHBIX pa-

6or, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MPOCKTY. ...

3 PexTuduxarus Bo3nyxa [IK-4, ITIKB-6  |Tecr, koHTpoibHAS paboTa,
3amuTa Ja00paTOPHBIX pa-
00T, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY

IPOCKTY. ...
4 Pacuer ammapara neykpatHoii| I1K-4, [IKB-6  |Tecr, koHTposibHas paboTa,
pekTHdUKALN 3aluTa 1abopaTopHbIX pa-

00T, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY
IPOCKTY. ...

5 OuucTka 1 ocylliKka Bo3ayxa [1K-4, [IKB-6  |Tect, koHTposnbHas paboTa,
3aIUTa J1ab0paToOpHBIX pa-
6or, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY

IPOEKTY....
6 YcranoBku s monmydeHus: ra3oo0-| IIK-4, [IKB-6  |Tect, konTposbHas paboTa,
pa3HBIX a30Ta U KUCIOPOa 3ammTa JabOopaTOPHEIX pa-

00T, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY

MPOEKTY....
7 VYcranoBku s nonmydenus ckunkmx| [1K-4, [IKB-6  |Tecr, koHTponbHas paboTa,
a30Ta M KHCIIOpoja 3amuTa Ja00paTOPHBIX pa-

00T, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY

MPOCKTY....
8 YcranoBku mns nomyudenus penkux| [1K-4, [IKB-6  |Tect, konTponbHas paboTa,
ra3os. 3aIUTa J1a00paTOpHBIX pa-

6ort, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY

MPOCKTY. ...
9 Ammaparypa  OnoxkoB  pazpenenusi| [IK-4, [IKB-6  |Tecr, koHTposnbHas paboTa,
BO3JyXa 3amuTa Ja00paTOPHBIX pa-

00T, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY
IPOCKTY. ...

7.3. Meroauueckue MaTepualibl, ONpeAeJsOIIie MPoueIypbl OLEHU-
BAHUS 3HAHUN, YMEHHH, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH

TecTupoBanme OCyIIECTBISAECTCS, TUOO MPU TOMOITUM KOMITBIOTEPHON CH-
CTEMBI TECTUPOBAHUS, TUOO C WCTOJIB30BAHNEM BBIJAHHBIX TECT-3aJaHUN Ha Oy-
MakxHOM Hocurene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCA IMPO-
BEPKa TECTa IK3aMEHATOPOM M BBICTABIIETCSA OLIEHKA COTJACHO METOJUKHU BbI-
CTaBJIEHHUSI OLIEHKU IIPU NMPOBEAECHUH IPOMEKYTOUYHOM aTTECTALIUM.

Pemienne craHmapTHBIX 3a1a4 OCYIIECTBISICTCS, JUOO MPH MOMOIIHA KOM-




MBIOTEPHON CUCTEMBI TECTHPOBAHUS, TUOO C UCIIOIH30BAHUEM BBIIAHHBIX 337249 Ha
OyMaxxHoM Hocutene. Bpemsi pemenus 3anay 30 mMuH. 3aTeM OCYIIECTBISETCS
IpoOBepKa pelieHus 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJMKY BBICTaBJICHUS OLICHKU MIPU MPOBEAECHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemenue mpukiagHbIX 3aa4d OCYIIECTBIISIETCS, JIUOO MPU MOMOIIM KOMIIb-
IOTEPHOI CHUCTEMBbI TECTUPOBAHUS, JTUOO C MCIOJIb30BAHMEM BBIJIAHHBIX 3a/lay Ha
OyMaxxHoM Hocutene. Bpemsi pemenus 3anay 30 muH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEUICHUS 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCSI OLIEHKA, COIJIACHO Me-
TOJUKH BBICTABJICHUS OLIEHKHU MPHU MPOBEJACHUN MMPOMEKYTOUHOU aTTeCTaIUU.

3ammTa KypcoBOoi pabOThl, KypCOBOTO MPOEKTA WIJIM OTYETA IO BCEM BUIAM
MIPAKTUK OCYIIECTBISICTCS COTJACHO TPeOOBaHUSAM, TPEIBIBIIEMBIM K padoTe,
ONUCAaHHBIM B METOJUYECKUX Marepuayiax. [I[pumepHoe Bpems 3alllUThl HA OJJHOTO
CTyAeHTa cocTaBisieT 20 MUH.

8 YYEBHO METO/INMYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUE JNCIUIIJINHDBI)

8.1 Ilepeyens yueOHOM JUTEPATYPbI, HEOOXOAUMOII I OCBOCHUS I C-
U ILTHHBI

- Munomenko B.E. Kpuoduszuka, 2009

- CokonoB E.f., bpoasuckuit B.M. DHepreTuueckue oCHOBBI TpaHcpopma-
[[MU TEIIa U MPOLECCOB oxyaxaenus, 1981

8.2 Ilepeyenr HH(pOPMALNMOHHBIX TEXHOJIOTHMil, HMCIOJIb3yeMbIX INpPH
OCYIIeCTBJIEHMH 00pa30BaTeJIbHOI0 MpoIecca Mo JUCIHUIUINHE, BKIYas Ie-
peYeHb JIMIEH3HOHHOTO NMPOrPaMMHOrO olecmeyeHus, pecypcoB uHGopma-
HUOHHO-TEJICeKOMMYHUKAIIMOHHOU ceTu «HTEepHET», COBpeMEeHHBIX Npodec-
CHOHAJIBHBIX 023 JaHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

- SMath Studio

- Mathcad

- Advanced Grapher

- Microsoft Windows 10

- Apache OpenOffice

- Refprop 8.0

- https.//elibrary.ru

- https.//cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS JIsL
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLLECCA

Crnennanv3upoBaHHas JICKIIMOHHAS ayJAWTOPHS, OCHAIICHHAas 000pyIoBa-
HHUEM ISl JEKIMOHHBIX JTEMOHCTPAUN U MPOEKIIMOHHOW anmaparypou

A30THOE OT/AeNIeHHEe KPUOTEeHHOU jabopaTopuu IS MpoBeAeHus jJabopa-
TOPHBIX pabOT, B KOTOPOH pa3MeIaloTCs:

- BO3AyXopasaenuTenabHas yctanoBka AxA-0,04

- KpuoreHHas razonas mamraa 31®-1000

- YCTaHOBKA, JIJIs MOJIy4eHus xKuakoro azora 3NUD-1002

JIACTIIEHBIA KJ1acC, OCHAIIEHHBIM KOMIIBIOTEPHBIMU MPOTpaMMaMH JJis



IMPOBCACHUS ITPAKTUICCKHUX 3aHATUMN

10. METOANYECKHUE YKA3ZAHUA JISA OBYUYAIOIIIUXCA 11O
OCBOEHHMIO JMCHUIIJIMHBI (MO Y JIA)

[To nucunmrHe «Bo31yXopa3aenuTenbHblE YCTAHOBKUY YUTAIOTCS JIEKLINH,
MPOBOJATCA MPAKTUUECKUE 3aHATUS U JTA0OpATOpHBIE PAOOTHI, BBHIIIOIHIETCS Kyp-
coBasi paborTa.

OCHOBOI M3y4Y€HUS] AUCIUILIMHBI SIBISIOTCS JEKIMU, HA KOTOPBIX H3jara-
I0TCS HamOoJiee CYIIECTBEHHBIE M TPYAHBIC BOIPOCH, a TAaKXE BOMPOCHI, HE
HaIIeIINIe OTPAKEHUS B YICOHOU JTUTEpATYPE.

[IpakTuueckne 3aHATHS HAMpaBICHBI HA TPHOOPETCHHE MPAKTUYECKUX
HaBBIKOB pacueTa KPHUOTECHHBIX BO3yXOpa3/JCIUTEIbHBIX YCTAHOBOK. 3aHSTHUA
MIPOBOJIATCS IYTEM PELIEHUS] KOHKPETHBIX 3a7a4 B Ay IUTOPHH.

JIabopaTopHbie paOOThl BBIMOJIHSAIOTCS Ha JabopaTOpHOM 000PYJIOBAaHUU B
COOTBETCTBUM C METOJMKAMMU, IPUBEJICHHBIMU B YKA3aHUSIX K BBIMIOJHEHUIO padoT.

Meronrka BBINIOJIHEHHS KYpCcOBOM  pabOThl  U3JIOXKEHa B yuel-
HO-METOJUYECKOM MOCOOMU. BBIMOIHATE 3Tanbl KypcoBOil pabOThI JIOJKHBI CBOE-
BPEMEHHO U B YCTAHOBJIEHHBIE CPOKH.

KoHTponpe ycBoeHMS Marepuaia AUCUUILIMHBI MPOU3BOAUTCS IMPOBEPKOM
KypCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bun yuebnbIx

o I[CHTCJII:HOCTB CTyaACHTa
3aHATHUH

Jlekusa Hanucanue KoHCIIEKTa JEKIUNA: KPATKO, CXEMAaTUYHO, TTOCIEA0BATEIbLHO
(UKCUPOBaTH OCHOBHBIC IOJIOKEHHSI, BBIBOIBI, (HOPMYITUPOBKH, 0000-
IIEHUSI; TTOMEYaTh Ba)XKHBIE MBICIIH, BBIIECIATH KIIOYEBBIE CJIOBa, TEp-
MuHBL. [IpoBepka TEpMHHOB, MOHATUH C MOMOIUBIK SHIUKIIONEINM,
CJIOBapeM, CIPABOYHHMKOB C BBIMUCHIBAHHUEM TOJIKOBAHUN B TETPAllb.
O6o3HaueHnue BOMPOCOB, TEPMUHOB, MaT€pUalia, KOTOPHIC BBI3BIBAIOT
TPYAHOCTH, TOMCK OTBETOB B PEKOMEHayeMo# nutepatype. Eciu camo-
CTOSITENIFHO HE ynaeTcs pazodparbcs B MaTepuane, Heooxoaumo chop-
MYJIMPOBATh BOIPOC M 337aTh MPENOAABATEII0 Ha JICKIIUU UM Ha Tpak-
THYECKOM 3aHSITHH.

[IpakTnueckoe KoHcnektupoBaHue peKOMEHAYEeMbIX HMCTOYHHUKOB. PaboTa ¢ KOHCIEK-

3aHsTHE TOM JIEKLIMH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
pekomMeHyeMol Juteparypsl. [IpocnyirBanue aynno- U BUI€03anuceit
10 3aJ]aHHOM TeMe, BBINIOJHEHHWE pacueTHO-TpaduyuecKux 3aJaHui, pe-
HIEHUE 3314 10 aJTOPUTMY.

JlaGopatopHnas pabota |JlaboparopHbie pabOTHI MO3BOJIAIOT HAYYUTHCS NMPUMEHATH TEOpeTHYe-
CKH€ 3HaHUsI, TIOJy4YCHHBIE Ha JICKIIUH TP PEIICHUN KOHKPETHBIX 3a/1a4.
Uro0b1 HanboIee palMoOHANIBHO U MOJHO UCIOJIb30BaTh BCE BO3MOXKHO-
CTH 1a00PaTOPHBIX VIS MOJTOTOBKM K HUM HEOOXOANMO: CIEIyeT pa3o-
OpaTh JIEKIMIO N0 COOTBETCTBYIOUICH TeMe, O3HAKOMHTCS C COOTBET-
CTBYIOIIUM pa3ieioM y4eOHHMKa, TpopaboTaTh JOMOJHUTEIBHYIO JIUTE-
paTypy U HICTOUYHHUKH, PEIIUTH 33Ja4d U BBIIIOJIHUTH APYrHe MUCHbMEHHBIE

3aJIaHMS.
CamocrtositenbHast  [CaMmocTosTebHas paboTa CTYIEHTOB CIOCOOCTBYET TITyOOKOMY yCBOe-
paborta HUS y9eOHOTO MaTepHrayia U Pa3BUTHIO HABBHIKOB caMooOpa3zoBanms. Ca-

MOCTOATCIIbHAaA pa60Ta npeanojgaracT CJICAYyromuc COCTaBJIAOMNUC!




- paboTta ¢ TekcTaMu: y4eOHHKaMH, CIPAaBOUYHUKAMM, JTOTIOJHUTEIHbHOMN
JTUTEPATYPOi, a TaKXKe MPOPaAOOTKA KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHHUE IOMAIIHUX 3aJJaHUH U PacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSITETFHOTO HU3yUYCHHUS;

- ydactue B paboTe CTy/IeHYeCKUX HayuHbIX KOH(EpEeHIIH, OTMMITHA;

- IOJITOTOBKA K MMPOMEKYTOUYHON aTTECTaIUU.

IToaroroBka x
IIPOMEKYTOUYHON
aTTecTaluu

['0OTOBHUTHCS K MPOMEKYTOUHON aTTECTALUH CIEIyeT CHCTEMaTHYECKH, B
Te4eHHUe Bcero cemecTpa. IHTeHCHBHAS OATOTOBKA JIOJKHA HAYaThCs HE
HO3JHEE, YeM 3a MECSH-TOoNTOopa J0 TNPOMEKYTOYHOM aTTECTAIHH.
JlaHHbIe Tiepes 3a4eToM, dK3aMeHOM Tpu IHS 3(ddekTrBHEe Bcero mc-
HI0JTb30BATh JJIsl TIOBTOPEHHUS M CHCTEMATH3AIMY MaTepHaa.




