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(mpotoxomn 3acenanust Nel ot «19» centsadps 2018 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

HGJII: OCBOCHUA JAHUCIUITIIMHBI - IOATOTOBKaA crieguajancra 10 HpO(bI/I.HIO
«TeIIora3ocHadxeHmue u BCHTHUJIAHA» YMCIOUICTO ITPOBOAWUTE aHAJIN3 TEIIJIOBOI'0, BJIIAXKHOCTHOTO,
Ta30BOro U a3poaAMHaAMHUYCCKOI0 PCKUMOB IMTOMCHICHUA U 3JaHUA B LICJIOM, HAa OCHOBAaHHUU KOTOPOI'O
IMPOBOAATCA paCUCThbl CUCTEM OTOINNICHHA, BEHTUIAIWH U KOHAUIIUOHUPOBAHUA BO3aAyXa.

2. Mecto nucuumiauHbl B ctpykrype OITIOITI BO

JIMCIUTITMHB M TIPAKTUKH, HA OCBOCHUW KOTOPHIX OasupyeTcs NaHHAs NUCIMIUINHA: —
«Quzukay, «Xumusy, «Mexanuxa owcuoxocmu u e2aza», «lexHuueckas mepMOOUHAMUKA U
MeniomMaccooOMen.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JaHHOW JUCIHUILTHHBI HEOOXOIMMO KaK
npemmectpytomiee:  «Cucmemsvl obecneuenus mMenyiogo2o pexcuma 30aHusy, «Ycmanoeku 0
obpabomku u nodayu eo030yxa 1», «¥Ycmanosku Onn obpabomxu u nooauu 6o3oyxa 2»,
«Benmunayusy, «Omonnenuey, « Konouyuonuposanue 030yxay.

3. [InanupyemMble pe3yJbTaThl 00yUYeHHs

dopmMupyemMbie u
pMHpy HNuaukaTopbl 10CTHKEHUSA

KOHTPOJIMpyeMbIe . IlnanupyemMblie pe3yabTaThbl
poHpy KOMIIEeTeHIIH I Py pesy
KOMIIETEHUMH 00yueHus1
(koA 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)
OIIK-1. CnocoOeH pemiaTh OIIK-1.1. 3HaTh: TEPMOAMHAMUYECKUE
3a1auu mpohecCUOHATbHON BrisBrenue u kiaaccudukarms IPOIIECCHI IPOTEKAIOIIHUE TIPH
JESITeIbHOCTH Ha OCHOBE (PM3UYECKUX U XUMUYECKUX 06paboTKe BO31yXa
HCHOJIb30BaHUS MPOLECCOB, NPOTEKAIOIX HA "y orp - K accHdHIMPOBATE
TEOPETUUECKUX U 00bekTe MpodheCCHOHATBHOM
TEPMOJUHAMHUYECKUE TTPOIIECCHI
NPaKTHYECKUX OCHOB TS TENIbHOCTH

00paboTKH BO3AyXa
BuasieTs: HaBbIKaMu ONpe/IeNICHUS

CCTCCTBCHHBIX U
TEXHUYCCKHUX HAYK, a TAKIKE

MaTeMaTHYeCcKOro anmapara BCJIMYHH, XapaKTCPU3YIOIMIX
TeII0(pU3NUECKUE CBOMCTBA BO3AyXa
OIIK-1.2. 3HaTh: ycTpoiicTBO I-d 1uarpammel
OmnpezeneHue XapakTepuCTHK | YV MeTh: MOKa3bIBATh IIPOLIECCHI
(usneckoro npomecca 00paboTku Bo3nyxa Ha I-d muarpamme

(s1BICHMS), XapaKTEPHOTO JIJIS
00BEKTOB MPOGECCHOHATTEHOM
JeSITeTHLHOCTH, Ha OCHOBE

Braners: HaBBIKaMu MCCIIEIOBaHUS
nporeccoB U300paxEHHbIX Ha [-d

TEOPETUIECKOTO narpamMmme

(’KCTIEpUMEHTATBHOTO)

HUCCICA0BaHUA

OIIK-1.4. 3HaTh: OCHOBHBIE YPABHEHHUS 11
Hpe,ZICTaBJIeHI/Ie 0a30BBIX pIRIG: | omnpeaeIcHUs TpGGyGMOI‘O
POECCHOHATEHOM Chephr BO3yX000MeHa, 2(HEKTHBHOCTH

(pU3NYECKHX MPOLIECCOB U
SIBJICHUH B BUJE
MaTEeMaTHIECKOTO(1X)
ypaBHeHUsI(i1)

00paboTKH BO3AyXa

VMeTb: HCHOIB30BaTh (HU3HKO-
MaTeMaTHUYeCKHUI afrmapar ajid
pelIeHH s 3a/1a4 OpraHH3aI[HH
MHUKpPOKJIIMATa




dopmMupyembie U
KOHTPOJIHpYyeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIH i
(koA 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

BurageTs: MeTogaMu cocTaBieHHs
0aJaHCOBBIX YpaBHEHHH

OIIK-1.5.

Br10op 6a30BBIX PU3HUECKHUX U
XUMHYECKUX 3aKOHOB JUIS
pelIeHus 3a1aq
npodeccuoHaIbHON

NS TeIbHOCTH

3HATh: METOAMYECKIE OCHOBBI
WCIOJIb30BaHUs 3aKOHOB
TEPMOJAMHAMUKH MPU 00paboTKe
BO3YyXa

YMeTh: UCTIOIB30BAThH 3aKOHBI
TCPMOIAUHAMUKU IJI OIIPECACIICHUA
criocob6a 00paboTKH BO3TyXa

Brnaners: HaBbIKaMU IPUMEHEHHUS
OCHOBHBIX 3aKOHOB (DM3HKH TIPU
BBIOOpE HanboJiee SKOHOMUYHOTO
croco0a OpraHu3aluy MUKPOKIMMaTa




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYILLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHH Oo0nemMm,
(pasnen) yueOHoit (yaeOmoii padoTI) Cemectp .. Banuasbl | UHTepakTuB, 4.| (HaMMeHOBaHHUe
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlek 1 |O6miee nmpeacTaBiaeHne 0 MEKPOKIMMATE. 2
[TapamMeTpsl, XapakTepU3yrOUIUE MUKPOKIUMAT.
IIp. 1 |Onpenenenue napameTpoB BHYTPEHHETO 2
MUKPOKJIUMATa
Jlek 2 |Bp1O0Op HOpMUPYEMBIX MMapaMeTPOB MHUKPOKJIMMAaTa B 2
nomenieHuu. [lapameTpbl Hapy>KHOTrO KiumaTra U UX
HopMupoBaHue. CpezacTtBa obecrneueHus: 3alaHHBIX
napamMeTpoB MUKPOKJIMMATA.
IIp. 2  |ITocTpoeHune 30H MUKPOKJIMMATa B TOMEIICHUU 2 8 N3 Nel
CP Brimonnenue M3 Nol 5
Jlek 3 |OcHoBbI aspoanHaMuku 3aanus. [lorepu temna B 2
Monyis 1 3aHUU.
[Tapametpsl, [Ip. 3 |Omnpenenenue Teao- U BIATONOCTYILUICHUH B 2 5 N3 No2
XapaxkTepu3yro NOMCIICHUH 5
e CP Brimonnenune NJ13 No2 3
MUKPOKJIMAT Jlek 4 |Pacuer TemionocTyiieHui B moMmenienue. Pacuer 2
BJIArONOCTYIUIEHUI B IOMeENIEHUE. TeIIoBOr U
BJIAKHOCTHBIA OaJIaHCHI [IOMEIIEHUH.
IIp. 4 |TenuoBoii 6amaHc 00IIECTBEHHOTO 3AaHUS 2 5 N3 Ne3
CP Bemonanenune MJI3 Ne3 3
Jlex 5 |bananc BpenHsIX BblACICHU. MeToauka pacuera 2
KOJIMYECTBA NOCTYMAIOIINX BPEIHOCTEM.
IIp. 5 |Pacuer nocryniueHus BpeJHOCTEN B IOMEILICHUT 2
Jlexk 6 |Metoauka onpeaeneHus TpeOyeMbIX 2
BO3/IyX0OOMEHOB B TOMEILICHUSIX.
IIp. 6 |Pacyer BO31yX0OOMEHOB B MPON3BOACTBEHHOM 2 5 N3 No4

3JaHUN




®opMbI TEKYyLLEr0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHH Oo0neMm,
(pasnen) yueOHoit (yaeOmoii padoTI) Cemectp .. Banuasbl | UHTepakTus, 4.| (HaMMEeHOBaHHUe
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyis 1 CP Bomonnenune MJI3 Ne4 3
CP IloaroroBka K TECTUPOBAHUIO 2 10 Tect Nol
Jlek 7 |I-d pmarpamma BnaxHoro Bosayxa. IlocTtpoenme 2
nporeccoB 00paboTku Boszayxa B [-d amarpamme
(HarpeB, OXJIAXKACHUE, KOHTAKT C BOJIOM)
IIp. 7 |Ompenenenue napaMeTpoB BIAKHOTO Bo3ayxa 1o I-d 2
Jarpamme
Jlex 8 |Iloctpoenue mporeccoB 00padoTku Bo3ayxa B I-d 2
nuarpamme (yBiIaKHEHUE TapoM, OCYIICHHE
agcopOeHTamMu 1 abcopOeHTaMM)
IIp. 8 [(IlocTpoenue nyya nponecca. OnpeneneHue 2
napaMeTpoB MPUTOYHOTO U YAAISEMOr0 BO3/1yXa
Jlex 9 |[loctpoenue mporieccoB cMemieHus Bo3ayxa B J-d 2
Monayns 2 JHarpamMe.
I-d qmarpamma | Ilp. 9 |IloctpoeHne u pacueT NPAMOTOYHOM 00pabOTKU 5 2
BJIQXKHOTO BO3/yXa
BO3yXa Jlex 10 |IIpsmoTtouHas oOpaboTKa BO3ayXa 2
[Ip. 10 |ITocTpoeHue u pacuer NpAMOTOYHON 00pabOTKH 2
BO3yXa
Jlex 11 |Ob6paboTka BO3/IyXa ¢ MPUMEHEHHUEM TTEPBOM 2
PEIUPKYISAIIT
IIp. 11 |TTocTpoeHue u pacueT TEMIOBIAKHOCTHON 00pabOTKH 2
BO3/yXa C MPUMEHEHHEM PEIUPKYIISIIUU
Jlex 12 |OOpaboTka BO3ayXa C TPUMEHEHHEM  BTOPOU 2
PEIUPKYISIUY WK OaifltacipoOBaHUEM
IIp. 12 |ITocTpoeHue U pacyeT TEIIOBIaKHOCTHONW 00pabOTKH 2
BO3/IyXa C MPUMEHEHHEM PEIUPKYIISIIUU
Jlex 13 |CoBmecTHas 00paboTKa Bo3tyxa ¢ 6airnacoM u 2




®opMbI TEKYyLLEr0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHH Oo0neMm,
yueOHoit N Cemectp Banuasbl | UHTepakTus, 4.| (HaMMEeHOBaHHUe
(pasznen) (y4eOHoii paboThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
PELMPKYISIIUACH
IIp. 13 |ITocTpoeHue u pacueT TEIIOBIaKHOCTHONW 00pabOTKH 2
BO3/yXa C MPUMEHEHHEM OalimacupoBaHuUs
CP IloaroroBka K TECTUPOBAHUIO 2 10 Tect No2
Monyins 2 > >
Jlex 14 |CoBMecTHast 00pab0OTKa BO3ayXa C MEPBOW U BTOPOH 2
I-d nuarpamma
BITKHOLO PEIUPKYISAIUIMU _
BO3IYXA CP [ToaroToBKa K KOHTPOJILHOM paboTe 2
IIp. 14 |IIpoueccer oOpaboTku Bo3ayxa Ha I-d quarpamme 2 25 KonTtponbHas
pabora
CP Bemoanenune MJI3 Ne5 20 32 W13 Ne5
Jlex 15 |Bbi0op cucremsl oromenus. Tpebyemas MOLITHOCTh 5 2
CUCTEMBbI OTOIICHUSI.
IIp. 15 |Beibop cuctemsl oromneHus. TpeGyemass MOITHOCTh 2
Mogyns 3
CUCTEMBbI OTOIICHUS.
MeTtonanl
Jlex 16 |OcHOBHBIE METO/Ibl BEHTUJIMPOBAHMSI IIOMEILICHUS 2
OpTraHu3aIuu -
IIp. 2 |AHanu3 npoieccoB BEHTUIMPOBAHUS TOMEIICHU 2
MUKpOKJIMMAaTa
Jlek 17 |AsponrHamuka BEHTHJIMPYEMOTO TOMENIEHUS 2
ITA 0,35
CP IToaroroBka K UTOrOBOMY TECTUPOBAHUIO 35,65
TU 2 100
Hroro: 144 200




Cxema pacuera UTOTrOBOI0 daJjia
Texkymuii pedTuHr + Pe3ynbpTaT HTOrOBOTO TECTa U BCE JEIUTCS Ha 2.

Texymuii pedTHHT CKITaIBIBACTCS U3 TPOMEKYTOUHOTO TecTupoBanus (2x10= 20 6), BRITTOJTHECHUS HHAWBUTYAIbHBIX TOMAITHUX 3aJaHUI
(8+5+5+5+32=>55 6annoB), BEIIONHEHHUSI KOHTPOJIBHOM paboThl — 25 6amnoB — uroro 100 6aos.



5. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Ipy wu3ydenun pucHUIUIMHBL «TeopeTHYecKue OCHOBBI CO3JaHUS MUKPOKJIMMAara B
MOMEILEHUN UCTIONB3YIOTCS CIEIYIOIINE TEXHOIOTHH 00yUeHHUS:

Jlexuuu: WHTEpaKTUBHBIE BEOWHApHI — THII 3aHATHSA, KOTOPBIH COeNUHSAET B cebde
TPaIMLUMOHHYIO JIEKUMI0O U TaKHe CIOocoObl B3aUMOJECHCTBHUS, KaK JHUCKYyccHus, pas30op,
JIEMOHCTPALUS CIAWI0B U AHUMALIMH.

[IpakTuka: pemeHue KeiicoB — B 3TOM MeTO/e OepETCs KOHKPETHAs CUTYyallus, U YUEHUKH
KOJUIEKTUBHO pa3padaThiBalOT MOJIETh €€ PEIICHUS.

PeliTuHroBas TeXHOIOTHs — HalpaBjieHa Ha MOBBILICHHE KaueCcTBa O0yUEHUs 3a CUET
BHEJIPEHUS PEUTHUHTOBOM (0a/NIbHOM) OIEHKU JOCTHKCHHUN yUaIIXCS.

6. MeToauyeckne yKa3aHus 10 OCBOCHUIO IV CHUTIIHHBI

PaGora Hang koHcmekToM JieKnMid. OCHOBY TEOPETHYECKOTO OOYYECHHS CTY/ICHTOB
COCTaBNSAIOT JeKuu. OHH TAaI0T CUCTEMATH3UPOBAHHBIC 3HAHUS CTYIEHTaM O HanboJiee CIIOKHBIX U
aKTyaJIbHBIX Ipo0iieMax M3ydaeMoil nucuuIuiMHbl. Ha neknusx ocoboe BHUMaHHE yHAEseTcs He
TOJILKO YCBOCHHMIO CTYJIEHTAaMH HU3y4aeMbIX MpoOJeM, HO M CTUMYIHUPOBAHHIO UX AKTUBHOU
MO3HABATEIIbHON JEeSTeNIbHOCTH, TBOPUYECKOIO MBIIIJICHUS, Pa3BUTUIO HAy4YHOTO MHUPOBO33PEHUS,
npoecCHOHATEHO-3HAYNMBIX CBOMCTB U KaYeCTB.

Jlexkuu mo yueOHOM MUCHMIUIMHE MTPOBOAATCS TPAAUIIMOHHO C AEMOHCTpaIlMeld MaTrepuana
OCHOBHOTO U JIONOJHUTEIHLHOTO Marepualia Ha ciaiigax u B QuuibMax. OcCymecTBisisl ydeOHbIS
NENCTBUS HA JIEKIMOHHBIX 3aHATUAX, CTYIEHTHI JOJDKHBI BHUMATENbHO BOCHPUHHUMATH JCHCTBUA
npernoaaBarelis, 3alOMHHATH CKIAABIBAIONIUECS O0pa3bl, MBICIUTH, JOOWUBATHCS TOHUMAHUS
U3y4aeMOro TpeaMeTa, MpPUMEHEHHMs 3HaHMW Ha TMpPaKTHKE, TMpPH PEHIeHHH y4eOHO-
npohecCHOHANBHBIX 3a]1a4.

CTyneHThl JOJDKHBI aKKypaTHO BECTH KOHCIEKT. B ciydyae HelnomoHMMaHHs KaKoH-TnOO
YacTH MpeIMEeTa CeayeT 3aJlaTh BOMPOC B YCTAHOBJICHHOM MOPSAKE MpenojaaBareito. B mpoiecce
paboThl Ha JIEKIIMM HEOOXOJUMO TaK K€ BBIIOJHATH B KOHCIIEKTaX MOJENN U3Yy4aeMOro MpeameTa
(pPUCYHKH, CXEMBI, YePTEKHU U T.JI.), KOTOPHIE UCIIOJIb3YEeT MPEIo1aBaTeb.

PaboTy Hajg KOHCIEKTOM ClIEyeT HaYMHATh C €ro I0OpabOTKH, KEJIaTelbHO B TOT )K€ JCHb,
MOKa MaTepuall ele JIETKO BOCIPOM3BOANM B mamsTH (depe3 10 yacoB moclne JNEKIUU B MaMATH
octaercsi He 6onee 30-40 % matepuana). C nenbio 10pabOTKH HEOOXOIUMO MPOYUTATh 3alKCH,
BOCCTAaHOBUTH TEKCT B MaMSTH, & TaKKe HCIPABUTh OMHUCKH, pacmiudpoBaTh HE MPUHATHIE paHEe
COKpAIIEHUS], 3alOJHUTh IMPOIYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B ero cmbici. [lanee
MPOYUTATh MAaTepUaj M0 PEKOMEHIyeMO IuTepaType, pa3pelias B X0/1e YTEHUs, BOSHUKIINE paHee
3aTpyJHEHHs, BOMPOCHI, a TaKXkKe JOIMOJIHAS M WCHPABIAS CBOM 3alWCU. 3alHCH JOKHBI OBITH
HATJISITHBIMU, JJI 9eTO CIEAYeT MPUMEHSTh pa3MyHbIe CIIOCOOBI BhIeNeHUH. B xome mopaboTku
KOHCIIEKTa YIIIyOJNSIOTCSA, DPACIIUPSIOTCS M 3aKpeIUisiioTCs 3HAaHUS, a TaKkKe JOIMOJIHSETCs,
WCIIPABJISIETC. U COBEPILICHCTBYETCS KOHCHEKT. [loAroTOBIEHHBI KOHCIEKT U PEKOMEHayeMas
JAUTepaTypa UCIOIb3YIOTCS MPU NOJATOTOBKE K MPAKTHUECKUM (J1a00paTOPHBIM) 3aHATHUSIM.

[ToaroroBka CBOAWTCS K BHUMATEILHOMY MPOYTEHHUIO y4eOHOrO MaTepuasa, K BBIBOIY C
KapaHJalloM B PYKax BCEX YTBEpXKACHUU U QOpMyJ, K PEIICHHIO0 TPUMEPOB, 3a/1a4, K OTBETaM Ha
Bompochl. [Ipumepsl, 3amauu, BOONPOCH MO TEME SBISAIOTCS CPEACTBOM CAMOKOHTPOJIS.
HenpemeHHBIM ycioBHEM TIyOOKOTO YCBOSHHS y4eOHOro Marepualia SIBJISeTCS 3HaHHE OCHOB, Ha
KOTOPBIX CTPOWTCA WU3NOKeHue Mmarepuana. OOpaimieHue K paHee H3YyYECHHOMY Marephainy He
TOJIbKO TOMOTaeT BOCCTAHOBUTH B IMaMATH H3BECTHBIC IOJIOKEHMSI, BBIBOJbI, HO U TMPUBOAUT
pa3po3HEHHBIC 3HAHUS B CHUCTEMY, YIayOiseT u pacmmpsieT uxX. Kakaelii BO3BpaT K CTapoMy
MaTepuany I03BOJSIET HAWTH B HEM YTO-TO HOBOE, IMEPEOCMBICIUTh €r0 C HMHBIX MO3HIIHA,
OTpeAeUTh Il Hero Hauboliee MOAXOMASIIee MECTO B YK€ HMEIOMIEHCS cucTeMe 3HaHHM.
HeonnokpatHoe oOpamieHue K MPOHIACHHOMY MaTepHally SBIISIETCS HamOoJjee palroHaIbHON
dbopMoii mpruoOpeTeHNs U 3aKpeTIICHHs 3HAHHIA.



IToaroroBka K NpPaKTHYeCKOMY 3aHATHIO (KOHTPOJBHOI padore). g ycnemHoro
OCBOEHUSI MaTepualia CTyJACHTaM PEKOMEHyeTCs cHauajda 03HAKOMHUTHCS ¢ Y4eOHBIM MaTepHalioM,
U3JIOKEHHBIM B JIGKUHUSAX W OCHOBHOM JHMTEpaType IO TEME€ 3aHATHS, 3aTE€M BBIIIOJIHUTD
CaMOCTOSITeNIbHBIE 3a/1aHUs, TPU HEOOX0IMMOCTH 00paIlasch K JOMOIHUTEIbHON JUTEepaType.

Haunnath Hag0 ¢ M3y4eHHs] pEKOMEHI0BaHHOM TUTepaTyphl. He00X01MMO MOMHUTB, YTO Ha
JIEKIMU OOBIYHO paccMaTpUBAETCsl HE BECh MaTepHall, a TOJIbKO €ro HauboJjee BajkHasl U CIIOXKHAs
4acTh, TpeOyrolas MOSCHEHUN MperoaaBareis B MPOLecce KOHTAKTHON pabOThI CO CTYIACHTAMH.
OcranpHas €ro 4acTh BOCIIOJIHSAETCS B MPOIECCE CAMOCTOSITEIBHOM paboThl. B ¢Bsi3u ¢ 3TM paboTta
C PEKOMEHJOBaHHOW mnuTepaTypoil obs3arenbHa. Ocoboe BHUMAaHHE TPH ITOM HEOOXOIMMO
o0paTuTh Ha COJIep)KaHHWE OCHOBHBIX MOJIO)KEHHWN M BBIBOJOB, OOBSICHEHHE SIBJICHHM U (DaKTOB,
YSICHEHHE MPaKTUYECKOTO MPUIIOKEHNS pacCCMAaTPUBAEMBIX TEOPETUUECKUX BOINPOCOB. B mpornecce
3TOM paboOThl CTYAEHT JMAOKEH CTPEMUTHCS TMOHSATh M 3allOMHUTH OCHOBHBIE ITOJOXKECHHUS
paccMaTpuBaeMoOro MaTepuaia, MPUMEpPbI, MOSICHSIOIINE €ro, pa3o0paThCsi B HIUTFOCTPATHBHOM
MaTepuale, 3a/1a4yax.

3akaHYMBATh MOATOTOBKY CIIEyeT COCTABIICHUEM IIaHA (TMIEPEYHS OCHOBHBIX ITYHKTOB) IO
u3ydaeMoMy wmarepuany (Bompocy). Takoil IUlaH MO3BOJISIET COCTaBUTh KOHIIEHTPUPOBAHHOE,
CKaToe MpEACTaBICHUE IO U3y4aeMbIM BOIIPOCAM U CTPYKTYPUPOBATH MU3YUEHHBII MaTepHall.

CTyneHT AOKEH OBITh TOTOB K KOHTPOJIBHBIM OIPOCaM Ha KaXKIOM yueOHOM 3aHSTHU.

Metoauyeckue yka3zaHusi Kk BoinojiHeHuto UJI3. B momamueit pabore MOMKHO OBITH
OTPaXEHO YMEHHME CHCTEMaTU3UpOBaTh, AaHAJTU3UPOBATh, 0000IIATh, ANaTh BBIBOJbI U CBS3BIBAThH
TEOPETUYECKHE 3HAHUA C TMPaKTUKON. MHAMBUAyallbHOE MOMallHee 3aJaHue o(opmisieTcss Ha
muctax ¢opmara A4 B Omankax, mpwiaraeMbix B 3amanuu. K MJI3 NeS mpuxnameiBaercs I-d
nuarpamma. Perienue 3ajaun 10KHO COACPKATh: UCXOAHBIEC JAHHBIE, EPEBOJ] EAUHULL U3MEPEHUS
B CU, Bce HeoOxoaumble it pacueta Gopmysnbl. [Ipu ncmonb30BaHNN CIPAaBOYHBIX MAaTEpUAIOB —
CCBIJIKa Ha HCTOYHHK O0s3arenbHa. [Ipr He0OX0IMMOCTH MIPUBOAATCS PUCYHKH, CXEMBI, TpaduKu.

MeTtoauyeckue pexkoMeHAAlMH CTYAeHTaM MO NMOAroTOBKe K TecTHpoBaHuio. [Ipu
MOATOTOBKE K TECTUPOBAHUIO CTYAEHT JOJDKEH MOBTOPHO M3YYUTh KOHCHEKTHI JIEKIUH W
PEKOMEH/IOBaHHYIO  JIUTEpaTypy, IPOCMOTPETh pEIICHHS OCHOBHBIX 3a/lady, PEHICHHbIX
CaMOCTOSITEJIbHO U HA TPAKTUYECKUX 3AHSITHSIX.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoil KOMIIETeH UK HaumenoBanme
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
HJ[3 Nel

Cemectp

I3 Ne2
W13 Ne3

Y13 Ned
5 OIMK-1 T3 Nes

Koumponvnas paboma

Tecmosvle 3a0anus
Banx mecmoswix 3a0anuit umo2o8o2o
mecmupogarnus (500 eonpocos)

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. UuauBuayaJnLHoOe JOMAIIHee 3a1aHue

N3 Nel «IlocTpoeHne 30H MEKPOKJINMATa»

Tunosoii npumep 3a1aHus

Bapuant 000
3anaua: [TocTpouTh 30HBI MUKPOKJIMMATa B XOJIOAHBIM MEPUO TOJa B yUeOHOH ayIUTOPUH
axb M, B KOTOpO# MMeeTCs OCTEKJICHHE BIOJb HAPY>KHOM CTEHBI.

Hcxoanblie JaHHLIE:
TsoxecTb paboOTHI ;
PacueTHble BHyTpEHHHE TapaMeTPhl BO3AyXa:

temmneparypa t,°C;

OTHOCHTEJIbHAS BIIAXKHOCTH (,%;

napuranbHoe aasueHue Py klla

MMOABHKHOCTh BO3/yXa L, M/C;
Tun oxexapl;

PaI[I/IaI_[I/IOHHaSI TEMIICpATypa B paCYCTHBIX TOUKax: tr
Touku
IlokazaTens En.usm.
A 1 2 3 4 5 6 4 5 6
Tennmonpoxykius (3Hepro3aTparsl) M B/l
qeJoBeKa
F T
TemnoBoi k03 dHULIHEHT MoTeph .
MeTabOoIMYeCKOH TEeIIOTH n
CxkpelITas Temnora aAuddy3uu napa uepes
p gy pa vep " B/
HOPbI KOXKH
CKpBbITast TEIUIOTA HCTIAPCHUS C
MOBEPXHOCTH KOXKH BCIICACTBHE Qu Br/m?
HOTOOTACNICHUS
SIBHas TemoTa, OTJaBacMas ¢ 2
Qia Br/m
BBIJIBIXaCMbIM BO3/IyXOM
KPBITast TEIJIOTA OTAaBacMast C
¢ P ora o1 Qe Bt/ M2
BBIIBIXaEeMBIM BO3LyXOM
Termtooriaua KOHBEKIMEH Jx Br/m?
Temnootnaya u3ny4eHueM v Br/m’
M36s1TOuHAs (HEMOCTATOYHAS) TEILIOTA
(wen ) Aq Br/m?
JeJoBeKa
OskuaeMoe 3HaYeHHe TeIUIOONTYIICHUH S
(PMV)




Kpurepum ouenkn

[Ipu oreHMBaHMM 3aaHUN UCHOJIB3yeTCsl OalbHas cucTema. [10JHOCTBIO BBIMOJTHEHHAS
06e3 omubok u opopmiieHHass 3amaHue oneHuBaeTcss B 8§ OamioB. CHstue 0OamioB
peycMaTpUBaeTCs 3a HAJIMYMe OMMOOK B BHIMOJHEHHOM 3aJaHUH.

Hepeménnas 3agaua onennBaercs B 0 6amios.

KpaTlcoe OMUCAHUEC H PETIVIAMEHT BbINMOJHCHUSA

Henpto WJI3 sBnsieTcss 3aKpeIuieHHE TEOPETUYSCKUX 3HAHWU, HapabOTKa HaBBIKOB
pelIeHUs] TEIUIOTEXHUYECKUX 3aj1ad. HWHauBHUIyanbHOE JIOMAIlIHEE 3aJaHU€ BBIOJIHSAETCS
CTYAEHTOM CaMOCTOATEIBHO C UCIIOJIb30BAaHUEM PEKOMEHIYEMOM JIUTEPATYPHI.

N3 Ne2 «Onpenesnenne Tenio- ¥ BJAATONOCTYIJICHUH B MOMeEIIeHH D)

Tunosoii npumep 3a1aHus
Bapuant 000
3apauva: OnpenenuTh TEIMJIO-M BIATOMOCTYIUICHHWS B XOJOJHBIA TEPHOJ] ToJda B ydeOHOM
ayauropuu axb M. Beicota momerienus h m.
Hcxonnnie 1anHbIe:
PacuerHble BHyTpEeHHME TapaMeTphl BO3AyXa:
temneparypa t,°C;
OTHOCUTEIbHAS BIIAXKHOCTH (,%;
napuuranbHoe aaBiaeHue Py klla
MOJIBI>KHOCTH BO3JIyXa L, M/C;
Tun onexapl- 1eI0BOM KOCTIOM
KonmnuecTBo uenoBek: n CTyJEHTOB U | NpenogaBaTeb.

Kpurepun onenkn

[Ipu oleHMBaHUU 3aJaHUI HCIONB3yeTCsl OanbHas cucTema. [1OJHOCTBHIO BBHIMOTHEHHAS
0e3 omuboOK U obopmiieHHas 3ajaHWe oOleHuBaeTcss B 5 OamnoB. CHaATHEe OauioB
pelycCMaTPUBAETCS 3a HAIMYKUE OMMOOK B BHITIOJTHEHHOM 3aJaHHH.

Hepeménnas 3amava onennBaetcs B 0 6amios.

KpaTKOC OIMMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA

Hensto WJI3 sBaseTcss 3aKperuieHHE TEOPETHUECKHX 3HaHWM, HapaOOTKa HaBBIKOB
pelIcHud TCIUIOTCXHUYCCKUX  3ajady. I/IHI[I/IBI/I,Z[yaJII:HOC AJOMalIHEEC 3aJaHUE€ BBIIIOJIHACTCSA
CTYJEHTOM CaMOCTOSITENIBHO C UCIIOJIb30BAHUEM PEKOMEHTyEeMOH JINTEPaTyphl.

N3 Ne3 «Onpenesnenne TenJIONOCTYIVICHUH OT COJTHEYHOM paguanum»

Tunosoii npumep 3a1aHus
Bapuant 000
Onpenennuts TEIUIONOCTYIUIEHUST OT COJHEYHOW paJhallid B YIJIOBOM IOMEIICHUHU
OOIIECTBEHHOTO 3aHMsI, €CITM U3BECTHO, YTO B MOMEIICHUN UMEIOTCS 2 OKHa pazmepoM 1,8x1,5 M,
opueHTHpoBaHHbIX Ha C, 1 3 okHa pazmepom 1,2x1,5 M, oprueHTHpOBaHHBIX Ha B.
Paiion crpourenscTBa: r. Camapa



Yacwpl cyTOK

5-6 6-7 7-8 | 89 | 9-10 10- 11-12 12- | 13-14 | 14-15 | 15-16 | 16- | 17-18 | 18-
11 13 17 19

Kpurepun onenkn

[Ipu oleHMBaHUU 3aJaHUI HCIONB3yeTCsl OanbHas cucTema. [10JHOCTBHIO BBHIMOTHEHHAS
0e3 omuboOK U obopmiieHHas 3aJaHWe oOleHuBaeTcss B 5 OamnoB. CHaATHEe OamuioB
peycCMaTPUBALETCS 3a HAIMYNE OMMOOK B BHITIOJTHEHHOM 3aJaHHH.

Hepeménnas 3amava onennBaetcs B 0 6amios.

KpaTKOC OIMMMCAHUE U PEIrJIAaMEHT BBINMOJHCHUSA

Hensto WJI3 sBasieTcss 3aKperuieHHE TEOPETHUYECKHX 3HAHHWM, HapaOOTKa HaBBIKOB
pelIcHrd TCIUIOTCXHUYCCKUX  3ajady. I/IHI[I/IBI/I,Z[yaJIBHOG AJOoOMalIHEEC 3aJaHUE€ BBIIIOJIHACTCA
CTYJEHTOM CaMOCTOSITENIbHO C UCIIOJIb30BAHUEM PEKOMEHTyeMOH JINTEPaTyphl.

N3 Ne3 «OnpenesieHre TEIIONOCTYIVIEHUH OT COJTHEYHOH pauamumn»

TunoBoi npuMep 3a1aHus

Bapuant 000
Onpenenutb TEIJIONOCTYIUIEHUS] OT COJHEYHOW paJualid B YIJIOBOM MOMEIICHUH
00IIIEeCTBEHHOTO 3/IaHMsI, €CJIM U3BECTHO, YTO B IMIOMEIIEHUN UMEIOTCS 2 OKHA pazmepom 1,8x1,5 M,
opueHTupoBaHHbIX Ha C, u 3 okHa pazmepom 1,2x1,5 M, opueHTUPOBaHHBIX Ha B.
Paiton ctpourenbcTBa: r. Camapa

Yacel cyTOK

5-6 6-7 7-8 | 89 | 9-10 10- 11-12 12- | 13-14 | 14-15 | 15-16 | 16- | 17-18 | 18-
11 13 17 19

Qqen

qep

14

ki | [ | | | | [




Kpurepum ouenkn

[Ipu oreHMBaHMM 3aaHUN UCHOJIB3YeTCsl OalbHass cucTema. [10JHOCTBIO BBIMOJTHEHHAS
06e3 omuboKk u opopmileHHass 3amaHue oleHuBaeTcss B 5 OamioB. CHsitue 0OamioB
peycMaTpUBaeTCs 3a HAJIMYMe OMIMOOK B BHIMOJHEHHOM 3aJaHUH.

Hepeménnas 3agaua onennBaercs B 0 0amios.

KpaTlcoe OMUCAHUEC H PEIVIAMEHT BbINMOJHCHUSA

Henpto WJI3 sBnsieTcss 3aKpeIUieHHE TEOPETUYSCKUX 3HAHWU, HapabOTKa HaBBIKOB
pellleHus] TEIUIOTEXHUYECKUX 3a1ad. HWHauBHUIyanbHOE JIOMAIlIHEE 3aJaHU€ BBIOIHAETCS
CTYAEHTOM CaMOCTOATEIBHO C UCIIOJIb30BAaHUEM PEKOMEHIYEMOM JIUTEPATYPHI.

N3 Ned «OmnpenesieHne KoJIM4YeCTBa BPeIHBIX BbIAeJIeHHI B NPOM3BOJCTBEHHOM
MOMeLIeHH I

TunoBoil npuMep 3a1aHus
Bapuant 000
3aganue:
1. OnpenennTs napaMeTpbl HAPY>KHOTO U BHYTPEHHETO BO3/1yXa.
2. OnpenenuTh TEIUIO U BIAroBbIACICHNS B IOMEILIEHUU B TETUIBIN U XOJIOAHBIN
MEePHO/JIbI rofia.
3. Onpeaenuts 00beM BPEAHBIX BbIICICHUM.
M cxoaHble 1aHHBIE:
OOBEKT MPOEKTUPOBAHUA: .... IIeX. Pa3zmep B rutane axb M. Bricora h m.
Mecto cTtpouTenbCcTBa: rOpox.........
Tspxectsb paboT:
KonudecTBO MOCTOSTHHBIX pabovYnx MeCT: n
B niexe ycraHoBiieHo ciienyroriee o00pya0oBaHueE: ........

Kpurepum ouenkn

[Ipu oreHmMBaHMM 3aaHUN UCIOJIB3yeTCsl OalmbHas cucTema. [10JHOCTBIO BBIMOJTHEHHAS
0e3 omuboKk u opopmiileHHass 3amaHue oleHuBaeTcss B 5 OamioB. Custue OamioB
pelycMaTpUBaeTCs 3a HAJIMYMe OMIMOOK B BHITIOJHEHHOM 3aJaHHH.

Hepeménnas 3agaua onennBaercs B 0 6amios.




KpaTlcoe OMUCAHUEC H PETIVIAMEHT BbINMMOJHCHUSA

Hensto WJI3 sBisiercss 3aKpeIvIeHHE TEOPETUYECKUX 3HAaHUM, HapaboTKa HaBBIKOB
pelleHns TEIUIOTEXHUYECKHUX 3anad. MHauBuayalbHOE [OMAaIIHEE 3aJaHUE  BBIIOIHSICTCA
CTYZIEHTOM CaMOCTOSITEJIBHO € UCIIOJIb30BAHUEM PEKOMEHyEMOU JINTEPATypHI.

N3 NeS «OmnpenesieHne KoJIM4ecTBa BPeJHBIX BbIJAeJIeHHI B NPOM3BOJCTBEHHOM
MOMeLeHUH»

TunoBoi npuMep 3a1aHus

Bapuant 000
Hcxonubie qanHble A7 3a7a4 IpUBeIeHbl B Tadnuie 1.
3amaua 1.
[TocTpouts mporecc 06pabOTKH BO3ayXa ¢ MEPBON PEHUPKYISAIMEH B TETUIBIA M XOJIOTHBIHA
MEpUObI TOJa B MOMEIIECHUHU BbicOTOH H M.
3agaua 2.
[TocTtpouth mporecc 0OpabOTKH BO3/AyXa C YAaCTHUHBIM OallacMpOBaHHEM OPOCUTEIbHOU
KaMmephbl B TEIUIBIA U XOJIOAHBINA MEPUO/IBI TOJa B TOMEIICHHH.
3amgaua 3.
[TocTpouTts mpouecc 00pabOTKHU BO3IyXa CO BTOPOM PELUPKYIALNEH B TEIUIBIM M XOJIOAHBIN
NIEPUO/IbI TO]a B IOMEILICHHH.
3amaua 4.
[TocTpouts mporiecc oOpabOTKH BO37yXa C COBMECTHBIM NMPUMEHEHHEM TEPBOW M BTOPOM
PELMPKYISIUMNA B TEMJIBIM U XOJOAHBIN NEPUOABI FO1A B TOMELIEHUH.

Taomuma 1 — Ucxonuele JaHHBIE

Qi'= kJK/4 Qs = kJx/4q
W= Kr/4 W= KI/4

ty' = °C ty* = °C

I'= K JK/KT I*= kJK/Kr
t' = °C ty* = °C

Qs = % @~ = %

Aty = °C

Aty = °C

Gu=

BricoTa momMemnieHu H= M

Kpurepum ouenkn

[IpaBUIBHO BBIMIOJIHEHHOE AHAIMTUYECKOE pelIeHHe U rpaduueckoe MOCTPOCHHE Tpolecca
00paboTKHK BO3/1yXa B TEIUIbIM nepuoy roaa 3agaun NeNel-3 - 3 Gana, 3amada Ne 4 — 5 6anios;
Toxe B xonoaHbli epuoa roaa 3aaadu NeNel-3 - 4 6ain., 3amaua Ne 4 — 5 Gan.;
AHanm3 BBIMOTHEHHOM paboThl 1 Gasm.
HUTOI'O: 3x3+5+3x4+5+1 = 32 Gama

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHU S

Henbro U3 siBisieTcs 3aKpeIUieHUE TEOPETHUECKUX 3HAHUH, HapaOOTKa HABBIKOB PEILICHHS
TEIJIOTEXHUYECKUX 3a1ad. MHAWBUIyalbHOE JOMAIllHEe 3aJlaHUE BBITTOIHAETCS CTYJISHTOM
CaMOCTOSITEJIbHO C MCHOJIb30BAHUEM PEKOMEHJAYEeMOM JUTepaTyphl. 3ajayd BBIOJHSIOTCS Ha
TEeTPaJHBIX JIUCTaX W JucTax (popmata A4 B pyKOIMUCHOM BHJIE C 00s13aTeIbHBIM Npuiokenuem I-d
JarpamMMBbl.



7.2.2. TecrupoBanue

TGCTI/IpOBaHI/Ie MMPOBOAUTCA Ha JICKIMOHHOM 3aHATHU C LCJIBIO INPOBCPKU YPOBHA YCBOCHUA

MPONJEHHOT0 MaTepurana.
Tect cocrout u3 10 Borpocos.

B Teuenue cemecTpa mpoOBOAMTCA JABa TECTa MO KaXXAOMY MEPBOMY U BTOPOMY MOIYJISIM

JUCHUITIIUHBI.

Kpurepun onenkn

Kaxp1il mpaBUIIBHBIN OTBET Ha BOIIPOC, COJEPIKAIIMICS B TECTe, OLleHUBaeTcs B 1 Ga.

7.2.3. KoMIuIeKT 3aiaHuH 1J1s1 KOHTPOJIbHOI padoThl

Tema IIpoueccsl 00pabOTKH BIaKHOTO BO3/IyXa

3aganme I[loctponth mpomecc 00paOOTKH BIAKHOTO BO3AyXa C HCIOJB30BAaHHEM

peuupkysiuu. OLUEHUTD 3aTpaThl TEIJIa U X0JI0/a.

Bapuant Nel
Hcxonueie faHHEbIE:
Qs'=  +150000 kJK/4 Qi = +50000
W= 10 Kr/qa W= 8
ty' = 27,1 °C ty" = -31
"= 51,1 K JK/KT I = -30,6
ts' = 22 °C ty* = 22
Q' = 60 % Qs = 40
At,= 4 °C
G- 0,55Gn
Bapuant Ne2
Hcxoanble JaHHBIE:
Qs'=  +200000 kJ[x/a Qs = -50000
wr= 20 Kr/4 W= 15
ty' = 23,9 °C ty* = -39
Ii'= 51,9 kJx/Kr I*= -38,9
t' = 23 °C ty* = 20
Qs = 60 % Q" = 40
Aty = 5 °C
Gu= 0,45Gn
Bapuant Ne3
Hcxonueie nanHLIe:
Qs"=  +300000 kJK/4 Q"= -100000
W= 30 Kr/qa W= 30
ty' = 22,4 °C ty" = -18
I'= 49 K JK/KT I*= -18,8

ts' = 22 °C ts" = 18

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4
Kr/qa
°C
kJIK/KT
°C

%

kJx/4a
Kr/qa
°C
kJK/Kr
°C

1-o1



(O

T —

Aty =
G-

Hcxonunle 1aHHEBIE:

Q=

W=

Aty =
G

Hcxonueie naHHEbIE:

Qi =

W=

Aty =
G-

Hcxonunle 1aHHEBIE:

Q=

W=
ta' =

I

ts"

()

T —

Aty =
G

Hcxonupie naHHEbIE:

Qi =

W=

60
5
0,65Gn

+120000

35
21,2
51,1
21

60

5
0,6Gn

+270000

60
22,2
49,8
20

60

4
0,55Gu

+440000

50
25,1
46,5
24

60

5
0,45Gn

+350000
36

20,9
50,7

24

60

%
°C

kJK/4
Kr/4a
°C
kJx/KT
°C

%

°C

kJK/4
Kr/qa
°C
kJK/KT
°C

%

°C

kJK/4
Kr/4a
°C
kJx/Kr
°C

%

°C

kJK/4
Kr/qa
°C

K JK/KT
°C

%

(O

Bapuant Ned

Q=

W=

Bapuant Ne5

Qs* =

W=

Bapuant Ne7

Qi =

W=

40

-100000

30
-30
-29,7
17
40

+40000

25
-29
-28,6
17
40

-100000
40

-32
-31,8

20

40

+60000

26
-33
-32,6
20
40

%

kJx/4q
Kr/qa
°C
kJIK/KT
°C

%

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4a
Kr/qa
°C
kJIK/KT
°C

%

kJIx/g4
Kr/qa
°C
kJK/Kr
°C

%



Aty =
G-

Hcxonunle 1aHHEBIE:

Q=
W=

G-

Hcxonunle 1aHHEBIE:

Qi =

G-

Hcxonupie naHHEbIE:

Q=
W=

Aty =
G

Hcxonunle 1aHHEBIE:

Qi =

5
0,6Gn

+125000

24
20,6
48,6

21

60

5
0,65Gn

440000

75

26
60,7
20

60

6
0,65Gn

600000

40
29,5
61,1
22

60

6
0,6Gn

400000

70
27,9
58,2
21
60

4

°C

kJK/4
Kr/qa
°C
kJx/Kr
°C

%

°C

kJK/4
Kr/4a
°C
kJx/Kr
°C

%

°C

kJK/4
Kr/qa
°C

K JK/KT
°C

%

°C

kJK/4
Kr/4a
°C
kJx/Kr
°C

%

°C

Bapuant Ne8
Qs = +0,000
W= 20
ta = -18
L= -16,3
ts* = 18
Qs* = 40
Bapuant Ne9
Qs = 200000
W= 70
td = -15
L= -13
ts* = 17
Q" = 40
Bapuant Nel0
Qs = 400000
W*= 40
ta = -23
L= -21,9
ts* = 20
Qs = 40
Bapuant Nell
Q= 75000
W= 45
td = -20
L= -18,6
ts* = 19
Qs* = 40

kJx/4q
Kr/qa
°C
kJIK/KT
°C

%

kJx/4a
Kr/qa
°C
kJIK/KT
°C

%

kJx/4
Kr/qa
°C
kJK/Kr
°C

%

kJIx/ga
Kr/qa
°C
kJIK/KT
°C

%



G-

Hcxonueie naHHEbIE:

Qi =
Wr=

Aty =
G-

Hcxonunle 1aHHEBIE:

Q=

Aty =
G

Hcxonueie naHHbIe:

Qi =
Wr=

Gu=

Hcxonunle 1aHHEBIE:

Q=
Wh=

0,55Gn

240000

80
20,8
48,6
24

60

4
0,45Gx

185000

8

24,4
50,2
23

60

5
0,45Gn

200000

75

28

57

22

60

5
0,55Gn

275000

67
21,6
49,8
22

60

6
0,6Gn

kJK/4
Kr/qa
°C

K JK/KT
°C

%

°C

kJK/4

Kr/y

kJx/Kr
°C
%
°C

kJK/4
Kr/qa
°C
kJK/KT
°C

%

°C

kJK/4

Kr/y

kJx/Kr
°C
%
°C

Bapuant Nel2
Q= 10000
W*= 20
ta = =27
Ii*= -26,8
ts* = 18
Qs = 40
BapuanT Nel3
Qs = -90000
W= 5
td = -27
L= -26,5
ts* = 20
Qs* = 40
Bapuant Nel4
Qs = -250000
W*= 85
ta = -18
Ii*= -16,3
ts* = 19
Qs = 40
Bapuant NelS
Qs = -150000
W= 65
ta" = -31
L= -30,6
ts* = 21
Qs* = 40

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4q
Kr/qa
°C
kJIK/KT
°C

%

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4
Kr/qa
°C
kJIK/KT
°C

%



Hcxonupie naHHEbIE:

Q"= 430000
W= 40

ty' = 20,8
Ii"= 49

ts' = 22

Qs = 60
Atp,= 6

G- 0,65Gy

Hcxonueie naHHEbIE:

Qs'= 340000
W= 100

ty' = 23,5
Ii"= 51,1

ty' = 24

Qs = 60
At,= 4

Gu= 0,6Gy

Hcxonunle 1aHHEBIE:

Qs'= 150000
Wwr= 10

ty' = 24,1

L' = 53,6

ts' = 22

Qs = 60
At,= 4

G- 0,65Gy

Hcxonueie nanHLIe:

Q.= 225000
Wr= 95

ty' = 19

"= 47,3

t' = 20

Qs = 60
At,= 4

Gu- 0,55Gn

Hcxonnrle ganHbIe:

kJx/a
Kr/u

kJK/KT
°C
%
°C

kJK/4
Kr/4

K JK/KT
°C

%

°C

kJK/4
Kr/4a
°C
kJx/Kr
°C

%

°C

kJK/4
Kr/qa
°C

K JK/KT
°C

%

°C

Bapuant Nel6

Q4= 70000

W= 40

td = -26

Ii*= -25,5

ts* = 19

Q5" = 40
Bapuant Nel7

Qs = 90000

W*= 100

ta = -30

Ii*= -29,6

ts* = 20

Qs = 40
Bapuant Nel8

Q= 75000

W= 10

td = -22

L= -19,7

ts* = 17

Qs* = 40
Bapuant Nel9

Qs = 100000

W*= 150

ta = -22

IHX = '20,7

ts* = 17

Qs = 40
Bapuant Ne20

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4q
Kr/qa
°C
kJK/Kr
°C

%

kJx/4a
Kr/qa
°C
kJIK/KT
°C

%

kJx/4q
Kr/qa
°C
kJK/Kr
°C

%



Qs"= 300000 kJx/a Qi = 10000 kJIx/g4

Wr= 38 Kr/4a W= 8 Kr/qa
ty' = 25,1 °C ty" = -23 °C
Ii"= 52,8 kJx/kr I*= -22,2 kJIK/KT
te' = 21 °C ty* = 18 °C
Qs = 60 % Q8" = 40 %
At, = 5 °C
G- 0,45Gy
Bapuant Ne21
Hcxonueie naHHbIE:
Qs'= 320000 kJ[x/a Qs = -10000 kJx/4
W= 100 Kr/a W= 40 Kr/q
ty' = 22,9 °C ty* = -32 °C
I'= 51,1 K JK/KT I*= -31,8 kJK/Kr
ts' = 22 °C ty* = 19 °C
Qs = 60 % Qs = 40 %
At,= 4 °C
Gu= 0,6Gn
Bapuant Ne22
Hcxoauble JaHHBIE:
Qs'= 600000 kJK/4 Q= -300000 kJx/4a
W= 83 Kr/qa W= 83 Kr/qa
ty' = 23,8 °C ty" = -31 °C
Ii"= 51,1 kJx/Kr I*= -30,6 kJIK/KT
ts' = 24 °C ty* = 20 °C
Qs = 60 % Qs* = 40 %
At, = 5 °C
Gu= 0,55Gn
Bapuant Ne23
Hcxonueie naHHEbIE:
Qs = 230000 kJ[x/a Qs = -300000 kJx/4a
W= 120 Kr/qa W= 100 Kr/qa
ty' = 28,1 °C ty* = -31 °C
I'= 53,6 kJx/Kr = -30,7 K JIK/KT
ts' = 22 °C ty* = 19 °C
es'= 60 % Qs = 40 %
At, = 5 °C
G- 0,45Gy
Bapuant Ne24

Hcxonunle 1aHHEBIE:
Qi'= 620000 kJx/a Qs = 300000 KkJIx/4



W= 90

ty' = 32,2
Ii"= 62,4
ts' = 21

Qs = 60
At,= 6

G- 0,6Gn

Hcxonunle 1aHHEBIE:

Qs = 450000
Wr= 98

ty' = 33,2
Ii'= 58,2

ts' = 23
es'= 60
At,= 5

Gu-= 0,55Gn

Hcxonueie naHHbIe:

Qs = 475000
W'= 200

tu' = 34,4

L' = 51,9

ty' = 22
es"'= 60
At,= 6

Gu-= 0,6Gn

Hcxonunle 1aHHEBIE:

Qs'= 450000
Wr= 250

ty' = 20,7
Ii'= 48,1

ts' = 20
es'= 60
At,= 5

Gu-= 0,65Gn

Kpurepum onenku:

Kr/qa
°C

K JK/KT
°C

%

°C

kJK/4
Kr/4a
°C
kJx/KT
°C

%

°C

kJK/4
Kr/qa
°C
kJK/KT
°C

%

°C

kJK/4
Kr/4a
°C
kJx/Kr
°C

%

°C

W= 87
tu™ = -15
L= -13
ty* = 17
Qs = 40
Bapuant Ne25
Qs = 250000
W= 90
ty" = -15
L= -13,4
ty* = 20
Qs* = 40
Bapuant Ne26
Qs = 0
W*= 200
tu™ = -22
L= -20,6
ty* = 17
Qs = 40
Bapuant Ne27
Qs = -100000
W= 250
ty" = -35
L= -34,6
ts* = 18
Qs* = 40

5 Gaia - mocTpOeHUE TPOIECCOB B TEIUTBIN MEPUOJ T'O/a;
5 Gayuta - pacueT mpoIeCcCOB B TEIUIBIN MEPHO TOA;
5 Gainna - mocTpoeHUE MPOIECCOB B XOJOIHBIN MEPUO TOAA;

Kr/qa
°C
kJK/Kr
°C

%

kJx/4q
Kr/qa
°C
kJIK/KT
°C

%

kJx/4a
Kr/qa
°C
kJK/Kr
°C

%

kJx/4a
Kr/qa
°C
kJIK/KT
°C

%



5 Gainna - pacyeT MpoIeccoB B XOJIOIHBIA IEPUO T'OJIA;
5 Gayuta - onpeeneHne Harpy30K He0OX0AUMOTO 000PYIOBaHUS.

7.3. OuneHoYHbIE CpeaCcTBAa JIs NMPOMEKYTOYHOH ATTECTAUMM IO WUTOraM OCBOEHMS

AMCUMUILINHBI
7.3.1. Bonpochl K POMEKYTOYHOM aTTecTaluu
Cemectp 5
Ne
Bomnpocskl Kk 3xk3aMeHy
n/n
OO6mmee mpencraBieHne o0 MUKpokimumare. [lapaMeTpsl, XapakTepu3ymoIlne MUKPOKIHMAT.
1 | (remmeparypa, BJIaKHOCTb, BIIArOCOJAEP)KaHHUE, TOJABUKHOCTH) MeETOAbl KOHTPOJS U
OIpEEIICHUS.
2 | [TapameTpsl BHYTpEHHETO BO3AyXa (HOPMATHBHBIC JOKYMEHTHI, BHIOOP MTapaMeTPOB)
3 | IlapameTpsl HAPYKHOTO BO3AyXa (HOPMATUBHBIE TOKYMEHTHI, 00€CIIEYCHHOCTH )
4 OcHOBBl  a’poJMHaMUKH  371aHus  (OOTekaHWe  3/aHHA  BETPOBBIM  IOTOKOM,
A’POJIMHAMUYECKH ClIe]l, a3pOAMHAMUYECKUE XapAKTEPUCTUKHU 3TaAHMS])
5 | Onpenenenue KoJIMYeCTBa TEIJIa, X0JI0/1a ¥ BJIard ¢ MHQUIBTPUPYIOIIUMCS BO3yXOM
6 | OnpexneneHue TEIIONOTEPD B MOMEIICHUN
7 | Onpezenenne NOCTYIUICHUH Temia OT COJTHEYHOU paaualuu
8 | OnpenenieHne NOCTYIUIEHUS TeIUIa OT JIIOACH
9 | Onpenenenne NOCTYIIEHUH TEIIa OT UCTOYHUKOB HCKYCCTBEHHOT'O OCBEIICHUS
10 | Onpenenenrie MOCTYIUICHHUS TEIIa OT 000PYI0BaHUS
11 Omnpenenenue NMOCTYIUIEHWH Biaru (OT JIIOAEH, C OTKPBITBIX NOBEPXHOCTEH, NMpHU CYIIKE
MaTepuasoB, IPU XUMUUYECKUX PEAKITHIX)
12 | Onpenenenue NOCTYIJICHHS Ta30B U MapoOB
13 | Meroamka ornpeneneHus TpeOyeMbIX BO3yX00OMEHOB B TOMEIIEHUSIX
14 | I-d qmarpamMma BJIaKHOTO BO3/TyXa
15 | [psimoTouynas 0OpaboTKa BO3ayXa
16 | O6paboTka Bo3ayxa C MPUMEHECHUEM PEIUPKYIISITUHA
17 | O6paboTKa Bo3/tyXa ¢ ABYMSI PEUUPKYISIIUIMU
18 | O6paboTKa Bo3tyxa ¢ 6aiiacoM U perupKyIsIueH
19 | Buasl cuctem ororienus. O60CHOBaHUE BHIOOpA CHCTEMBbI OTOTICHHUS.
20 | Buabl cucteM BEHTHIISILIUNA
CBoOoaHBIE M30TEpMUYECKHE CTPYH. MexaHu3M pa3BuUTUs cTpyd. [loHsATHE 0 HaYaIbHOM U
21 | OCHOBHOM YYacTKE, YTOJ PacKpbITUS CTPYHU, UCTEUECHUE U3 KPYIJIBIX U MPSMOYTOJIbHBIX
otBepcTril. OCOOEHHOCTH Pa3BUTHS HEM30TEPMUUECKUX CBOOOIHBIX CTPYIl.
2 Crecuennsie ctpyu. CTpyH, HCTEKalOIIME YEpe3 PELIETKH; CTPYW HACTHIIAIOIIMECS Ha
IJIOCKOCTH (MPH Pa3IUYHBIX yriax MoJayd X K IIOCKOCTH).
KonBekTuBHBIE CTpyu. MexaHn3M BO3HUKHOBEHHUSI M Pa3BUTHS TEIUIOBBIX CTpyil. CTpyu y
23 HarpeTol BEPTUKAJIbHOW M TOPU3OHTAIBHOM MOBEPXHOCTEH. VHOHSITI/IC O pasroHHoOM,
MEePEXOJHOM U OCHOBHOM Yy4YacTKaX KOHBEKTHUBHBIX CTpPyd HaJ TOPU3OHTAIbHOMN
MTOBEPXHOCTHIO.
24 Hcteuenne crpyil B OrpaHMueHHOE MpoCTpaHCTBO. IlpsMoil u oOpaTHBI MOTOKH.
Kputnueckue ceuenus. /[anbHOO0HHOCT CTPYH.
25 | JIBMKeHHE BO3/1yXa y BCACHIBAIOIIMX OTBEPCTHI. TOUECUHBIN U JTUHEWHBIE CTOKHU.
CxeMbl IBMXKEHHS BO3AyXa B MOMEUICHUSAX MPU PATUYHOM PACIOJIOKEHUH MPUTOUYHBIX U
26 | BBITSDKHBIX OTBEPCTUM, Pa3IMUHBIX THMNAX 3JaHWN MPU CXEMaxX: CHU3Y-BHU3, CHU3Y-BBEPX,

CBEpXY-BHM3, CBEPXY-BBEPX, CHU3Y-BHU3 U BBEPX U T.II.




7.3.2. Kputepun u HOpMbI OLEHKH

®opma
NnpoBeIeHUus
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTanuu
OTan4HO Ha6pano 6Gosee 80 6amtoB
ITo
Xopor1rio Ha6pano ot 60 no 80 6amnos
HAKOMUTEILHOMY
o Y 1OBJIETBOPUTEIHHO Ha6pano ot 40 1o 60 6amios
peUTHHTY
HeynosnerBopurensno | HaGpano menee 40 6amioB
Copep:xaHue SK3aMEHAIIMOHHOTO
KoHTpouist: 1 3anaya, 2
TEOPETUYECKUX Borpoca u |
5 JIOTIOJIHUTENBHBIN BOIIPOC.
[Tepecnaua Pemrenue 3agaun
Jomonautenbabie 20
JK3aMeHa SaILIOB dK3aMeHaIMOHHOTro Omera - 10
IpernoaaBaTesto 0aJI0B, OTBET HA TEOPETUYECKUIN

BOIIPOC IK3aMEHAIMOHHOTO
ousera - 4 0ayia, OTBET Ha
JIOTIOJIHUTENBHBIN BOMPOC - 2
Oara.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0eceYeHre JUCHMIITIMHBI

8.1. O0s13aTesnbHaAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAaY4YHOM
Ne nocooue, y4e0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeTOoAnYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
p » AP 9BC
METO/I. yKa3aHHs K
MUKpOKIUMAT 3JaHUN [ DNEKTPOHHBIN MPAKT. 3aHIATUSAM H K
1 | 0. /1. Camapun. p AaHui | p p . 2016 3BC "IPRbooks"
pecypc] BBITIOJIHEHUIO KYpPCOBOM
paboThl
CpencTBa U3MEPEHUS TapaMEeTPOB
MUKPOKIIMMATa ¥ MOJICTTHPOBAHUE METOJ. yKa3aHwusl K J1a0.
2 | O. I. Camapun u np. P JICIHP A YK 2016 3BC "IPRbooks"
MIPOIIECCOB B CUCTEMAaxX 00ECIIeUeHUs pabotam
MHUKPOKJIMMATa [ DJIEeKTPOHHBIN pecypc|
JL VL. JTysom, E. T. [IpoexTupoBaHuEe MyJIbTU30HAIBHBIX . .
3 CaBenLen CHCTEM KOHJIMIIMOHUPOBAHUS BO3/IyXa B yaeOHoe mocodune 2016 9BC "IPRbooks
MOMEIICHNH [ DIeKTPOHHBIN pecypc]|
ObC
dusukKa Cpeibl U OrpaXkJar0IINX
4 | Kynpussos B. H. NG PRSI0 YueOHuK 2017 "KoHcynbTaHT
KOHCTPYKLIMU "
CTyJEHTa
Cucrembl obecrieueHus ObC
5 | Kepubikuna M. H. MHUKPOKJIMMATa 31aHUH U ydeGHOe mmocobue 2018 "KoncynbTrant
COOPYKEHUI cryaeHTa'
ObC
CucTeMbl KOHIUIIMOHUPOBAHMS, "
6 | ITerxoB B. K. VueOHHUK 2019 KoncynbTaHT

BCHTHJIILIMHU M OTOILJICHUA

cryaeHra'




8.2. lonosiHMTE/ILHAS JIUTEPATYPa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOI
Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAnYecKoe mocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
P » AP 9BC
1 Toncrosa 1O. W. Ocrossl CTp OUTCILHOH TeNIOGU3HKH yaeOHoe rmocodue 2014 3BC "IPRbooks"
[DnexTpoHHBIN pecypc]
Cucrembl obecrieueHus: MUKpOKINMaTa
2 M. H. JKepabicuna, C. A. 3IaHUA U COOPY)KEHUH [ DJIEKTPOHHBIN yaeOHoe mocodune 2013 OBbC "IPRbooks
Spemenko
pecypc]
3 A.T. Koues BEHTHIIALHA MPOMBILLICHHEIX 31aHHH i yae6HOe nocodue 2011 SBC "IPRbooks"
COOPYKEHMM [ DIEKTPOHHBIN pecypc]
TeopeTrueckne OCHOBBI CO3/IaHUs
4 W. B. JIyrun MHUKPOKJIMMATa MOMEIEHUH [ DIeKTPOHHBIN yuebHoe rnocodue 2013 3BC "IPRbooks"

pecypc]




8.3. llepeuyens npogeccnoHaNbHBIX 0a3 JaHHBIX H MH(GOPMAIMOHHBIX CIIPABOYHBIX
cucTeM

— Bnaxussiii Boznyx. CmnpaBouHoe mocobue [DnexktponHslid pecypc] -:ABOK.- Mocksa,

2004 Pexum nocryna http://basel.gostedu.ru/44/44694/

— Elibrary [DnexTpoHHbIi pecypc]| : Hay4dHas 3JeKTpoHHas 6ubimorexka. — Mocksa : HOB,

2000— . — Pexxum nocryma : elibrary.ru. — 3aru. ¢ skpana. — S3. pyc., aHri.

— Scopus [Dnekrponnslit pecypce] : pedeparuBHas 6aza nanubsix. — N etherlands : Elsevier,

2004— . PexuM nmoctyna : scopus.com. — 3ardl. ¢ 3Kkpana. — 3. pyc., aHrJL.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenopamme TO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 | Windows ﬂOfOBOp Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
Horosop Ne 690 ot 19.05.2015r., cpok
2 | Office Standart neiictBus - 6eccpouno; Jloroop Ne 727 ot

20.07.2016r., cpok AeMCTBUS - OECCPOTHO

8.5. Onucanune

MaTepUHAJIbHO-TeXHUYECKOM

0a3mbl, HE00X0AUMOM Jif) 3

OCYIIECTBJICHUA 06p330BaTeJIbHOF0 nmpouecca nmo TMCIMIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00pPaTOPHii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl IPOBEACHHUS
n/m | NpakTU4YecKUuX U Ja0O0paTOPHbIX 3aHATHM, Tepeuent, ocuosHOro 05opyrosanus
MOMEIIECHUM JJI1 CAMOCTOSATEILHOM
padoThl 00yyarommxcs (HoMep ayauTOPUM)
JlaGopatopus "Bentusiuus'. Hocka aynuropHas, CToJbl ayAUTOPHBIE,
VYuebHas ayIuTOpHs Ui IPOBEICHUS Croubl pernoiaBaTenbCcKue, mKadeol,
3aHSATHI CEMUHAPCKOTO THUTIA. CTYJIbs, BEHTHJISITOP, CHCTEMA
VYuebHas ayIuTopus Uil KypCOBOTO BO3/YXOBOJIOB , CT€H/ (DACOHHBIX YacTe
MPOEKTUPOBAHMS (BBITIOTHEHUS KYPCOBBIX BO3/IyXOBOJIOB, 30HTUYHBIE YKPBITHS,
| pabor). IUKJIOH, aHTUIIMKJIOH.
Y4eOHast ayTuTOpus Ik IPOBEICHUS
TPYMIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAlIU1
Y4eOHast ayTuTOpus AJIsk IPOBEICHUS
3aHATUN TEKYILLEro KOHTPOJISA U
npomexxyrounoi arrectanuu (C-602)
VYyeOHast ayauTopusi AJis IPOBEICHUS Ctounbl ydeHHMUECKHEe ABYXMECTHBIE
3aHATUH JICKIIMOHHOTO THMA. Y YeOHas (MOHOOJIOK), CTOJI TIPETOIaBaTEIbCKUMN,
ayUTOPUS JJIsl IPOBEJCHUS 3aHATHI JIOCKa ayAUTOpPHAsl, KPEcyo
CEMHHApPCKOro TUMa. Y4yeOHas ayuTopus AJisl | MpenojaBaTesis, TyMOouKa JUIsl IPOEKTOpa;
2 | KypcOBOIo MPOEKTUPOBAHUS (BBHIOJTHEHUS MPOEKTOP, HOYTOYK, IKpaH JJIsl MPOEKTOopa,

KYPCOBBIX paboT). YueOHas ayaAuTOpus st
MIPOBEICHUS TPYIIOBBIX U MHAUBHUIYabHBIX
KOHCYJIbTAIMi. YueOHas ayuTopus s
IIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS U

KaJlIr3u



http://base1.gostedu.ru/44/44694/

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U

Ne JAPp. 00bEKTOB /IJIsl IPOBeeHUs
I/l | NPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA, Iepetent ocHoBHOrO 000py/OBAHMS
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcst (HOMep ayAUTOPHM)
npoMexyTouHoil arrectanuu (C-601)
Y4eOHast ayTuTOpUs AJIs IPOBEICHUS Hocka aynutopHasi, CTOJIbI
3aHSTHI JCKIMOHHOTO THMA. Y4eOHas MPENO0/1aBaTeNIbCKUE, CTOJIbl YYCHUYECKUE
ayJIUTOPHS JJIs IPOBEACHUS 3aHITHI JIBYXMECTHBIC (MOHOOJIOK) , CTEIIIaXKH,
CEMHHAPCKOTo TUMa. Y4eOHas ayTuTopus Aiis | mKkadbl, Kpeclo MpenojaBaTes,
3 KYPCOBOTO MPOCKTUPOBAHUS (BBITTOTHCHHUS MIPOEKTOP, HOYTOYK , IKpaH .

KYPCOBBIX paboT). YueOHas ayaAuTOpus st
MIPOBEJICHUS TPYIIOBBIX U MHAUBHUIYaIbHBIX
KOHCYNbTAIUN. YdeOHas ayaAuTOpus st
MIPOBEJICHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
npomexxyrounou arrectanuu (C-612)




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Доцент ЦИО, к.т.н., Сизенко О.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	08.03.01 Строительство
	Срок действия рабочей программы дисциплины до «31» августа 2022 г.

