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1. IIVTAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA 110 AMCHUITJIMHE

Kareropus
KOMITETEH-

Troaii

Kon n Hanme-
HOBaHUS KOMIIe-

Ko n HaumenoBanue
WHJMKAaTOpa JOCTUKEHUS

HanmenopaHnue mokazaress OLCHUBAaHHA

TEHIUU KOMITIETEHIIUU
[1K-2.1. Beibupaer uc- 3HaTh: METOOJIOTUIO HOPMHUPOBAHMUS MTapa-
XOJHBIC TAHHBIC I meTpoB cuctem OBK
IPOEKTUPOBAHUS CHUCTE- YMersb: onpeensTb HopMaTUBHbIE TpeOOBa-
MBI TEIUIOCHA0KEHUS HUS K 9KCIUTYaTal[MOHHBIM [1apaMeTpaM CUCTEM
(razocnabxxenus, BeHTH- | OBK
JISIITAH) Biiajersb: HaBbIKaMH BEIOOPA MUCXOIHBIX JIaH-

HBIX Jy1s mpoektupoBanus cucteM OBK

[1K-2.2. Beibupaet HOp- 3HaTh: NepeueHb HOPMATUBHO-TEXHUUYECKUX
MaTUBHO-TEXHUYECKNUE U | 1 HOPMATUBHO-METOUYECKHUX JOKYMEHTOB,
HOpPMaTUBHO- OTpeAeNsoIuX TpeOOBaHus Ui MPOEKTHPOBa-
MeToauueckre TokyMmeH- | Hus cuctreM OBK
ThI, OIPEEIISAIONINE TPE- YMeTh: onpeaensiTe HEOOXOAUMYIO Ui pe-
OoBaHUs Ui TPOEKTH- [IEHHs] KOHKPETHOM 3a/1a4ll HOPMaTUBHO-
POBaHUS CUCTEMBI TETl- TEXHUUYECKYI0 U HOPMATUBHO-METOINYECKYIO
JocHa0xeHus (ra3o- JIOKyMEHTAITHIO.
cHaOKeHUs!, BEHTHUJISA- Buiajetrh: HaBbIKAMHM C HOPMATHUBHO-
11 H) TEXHUYECKOH TOKyMEHTalIUEH.

K-2. Clioco6- [1K-2.3. Beibupaer aHa- 3HaTh: aHAJIOTU U TUIIOBbIE TEXHUYECKUE pe-

HOCTb BBIIIOJI-
HATH PabOTHI MO
MIPOEKTHUPOBa-
HUIO CUCTEM
TEeII0ras3o-
cHaOXeHUs 1
BEHTWISALIAU

JIOTH ¥ THITOBBIC TEXHHU-
YECKHUE PEIICHHS OT-
JICITBHBIX JIECMEHTOB M
y3JI0B CHCTEMBI TETLIO-
cHaOxeHus (ra3ocHa0-
YKCHHSI, BEHTHJISIIH) U
aJIanTHPYeET UX B COOT-
BETCTBUU C TEXHUYCCKHM
3aJJaHuEM

IIEHUS OT/ACIBHBIX 3JIEMEHTOB U Y3JI0B CUCTEM
OBK u MeTopl UX aanTaiuy K pa3indHbIM
YCIIOBHSM IKCILTyaTaIiy .

YMeThb: IPOBOMTH aHAJIU3 aHAJIOTOB U THTIO-
BBIX TEXHUYECKHUX PEHICHUH OTIEIBHBIX JIEMEH-
TOB 1 y310B cuctem OBK.

Buiajersb: HaBbIKaMH alaliTalliA THITOBBIX pe-
IICHUN K Pa3TUYHBIM YCIIOBUSAM IKCILTyaTaIluu U

NPUHATHS PalMOHAILHOTO BAPUAHTA CUCTEM
OBK.

[1K-2.5. BeiOupaeT xoMm-
TIOHOBOYHBIE PEIICHUS
CHCTEMBI TETIOCHA0MKe-
HUs (Tra30CHAOKECHHUS,
BEHTHJISLIMHN )

3HaTb: OCHOBHbIE ITPUHIIMIIBI KOMIIOHOBKHU CH-
cteM OBK

YMerb: HCHONB30BaTh OCHOBHBIE MPHUHIIUIIBI
koMnoHOBKM cucteM OBK mnpu pemieHuud KoH-
KPETHBIX 3a7a4.

Baagerb: HaBbIKAMH KOMIIOHOBKHM CHCTEM
OBK

[1K-2.6. Beibupaer 060-
pPYZOBaHUE U apMaTypy
JUISl CHCTEMBI TETLIO-
cHaOxeHus (ra3ocHa0-
KCHHSI, BEHTUJISIIIMHN)

3HaTh: NPUHLMII JEHCTBUSA, TEXHUYECKHE Xa-
PaKTEpUCTUKH, 00JIacTh NMPUMEHEHUsI 000pyHoBa-
Hus 1 apmarypsl cucteM OBK

YMerb: Ipou3BOIUTH O00P 000PYIOBaHUS U
apmarypsl cucreM OBK, ncxons u3 tpebyembIx
NIOKa3aTeNeil MUKpOKIMMAara OMEILLEHU.

Bianerb: HaBbIKaMu BBIOOpa 000OPYIOBaHUS U
apmaryps! uit cucrem OBK.




[1K-2.7. ITogrorasiauBaer
u oopmirseT rpaduye-
CKYIO 4acCTb IIPOEKTHOU U
pabodeii TOKyMEHTaIlu!
CHCTEMBI TEILJIOCHA0XKE-
HUs (Ta30CcHAOKEHUS,
BEHTWJISALINHN )

3HaTh: TpeOoBaHus, MpeAbsBIIeMble K 0(hOopM-
JeHrue TpaguuecKol 4acTH MPOEKTHOW U pabo-
4yell JOKYMEHTAluU

YMerb: 0OpMIIATH NPOEKTHYIO U pabodyro
JOKYMEHTAIMI0 B COOTBETCTBUU C INpEAbABIIsAC-
MBIMU K HUM TPEeOOBaHUSIM.
Buiagersb: HaBbIKaMu O(hOPMIIEHUS IPOEKTHOM 1

paboueii nokymenranueil cucreM OBK.

IIK-3. Crioco0-
HOCTb BBIIOJI-
HATH 000CHOBA-
HUE MMPOCKTHBIX
peLIeHHH Cu-
CTEM TeIiora-
30CHA0KEHUS U

[1K-3.2. Beibupaer Bapu-
aHT CUCTEMBI TEILIO-
cHaOeHus (ra3ocHad-
YKEHUS, BEHTUJISLIMHU) Ha
OCHOBE CPaBHEHMSI TUIIO-
BBIX PELIEHUN OT/EIb-
HBIX 3JIEMEHTOB U y3JI0B

3Hartb: Tunossle peuieHus cucreM OBK.

YMerhb: IPOBOUTH aHAJIN3 TUIIOBBIX PEILICHUI
cucrem OBK

Biiajersb: HaBbIKaMM aHaIM3a TUIIOBBIX peEllIe-
HUM U IPUHATUS PallMOHAJIBHOIO BapUaHTa CH-
crem OBK.

[1K-3.3. PaccuuThiBacT
TEIJIOTEXHUYECKHE U
TUIPaBINYECKHE Mapa-
METPBI CHCTEMBI TEILI0-
cHaOeHus (ra3ocHad-
KEHUS)

3HaTh: OCHOBHbBIE MOJOXKEHHS pacuera TerJio-
TEXHUYECKUX M THUAPABIMYECKUX [apaMeTpoB
cucrem OBK

YMmerb: omnpenenath TpeOyemble TETUIOTEXHH-
YECKHE TUAPOANHAMUYECKHE XapaKTEPHUCTUKHU
CUCTEM TEIJI0Ta30CHA0KEHHS U BEHTUJISIIIUH.

Buagerb: NpakTUYECKMMM HAaBBIKAMM pacyeTa
TEIJIOTEXHUYECKUX W TUAPABIMYECKUX Iapa-
meTpoB cucteM OBK, ucxons usz tpedyeMbIx mo-
Ka3aresield MUKPOKJIMMAaTa MOMEIICHUH.

T1K-3.4. PaccuuThIiBaeT
a’POMHAMUYECKUE TTa-
paMeTphl CHCTEMBI BEH-
TUIAIAU U KOHIUIIMOHU-

3HaTh: OCHOBHbBIE MOJOXKEHHS pacyera TerJio-
TEXHUUYECKUX M THUIPABIUYECKUX IapaMETPOB
CUCTEM BEHTHJISLIUU.

YMmerb: omnpenensTh TpeOyeMble TEIIOTEeXHH-

BEHTHJISIIUN
pOBaHUS BO3AyXa YeCKUE THUAPOJMHAMUYECKHE XapaKTePUCTUKHU
CUCTEM BEHTHJISLIUU.
Baagers: npakTHUECKUMH HABBIKAMU pacyeTa
TEIUIOTEXHUYECKUX U THIPABIMUECKUX Mapa-
METpPOB CHUCTEM BEHTUJISIIUU, UCXO/IS U3 Tpelye-
MBIX ITOKa3aTesied MUKPOKJIMMATa HOMEIICHHII.
[1K-3.7. ITogroraBnuBaer | 3HaTh: TpeOOBAHUS, PEIBIBIIAEMbIC K 0(OPM-
TEKCTOBYIO YacCTh IPO- JIeHHE TeKCTOBOM YacTH MPOEKTHON U paboyeii
€KTHOH JOKYMEHTAIU! nokyMmeHTanuu cuctem OBK.
CUCTEMBbI TeIIoCHa0ke- YMmeTh: 0pOopMIISATh TEKCTOBYIO TIOKyMEHTA-
Hus (ra3ocHaOXKeHus, IIUIO B COOTBETCTBUU C MPEABABIIEMbIMHU K HUM
BEHTHJISLIMHN ) TpeOOBAHUSM.
Buiajernb: HaBbIkamMu 0(pOpPMIIEHUST TEKCTOBOU
nokyMmeHTanuu cucteM OBK.
[K-4. Crioco6- [1IK-4.1. Beibupaet HOp- 3HaTh: nepeueHb HOPMATUBHO-TEXHUYECKUX

HOCTh OpraHu-
30BBLIBATH TEX-
HOJIOTHYECKHE
porecchl padbo-
TBI CUCTEM H
o0opynoBaHus
TEIUIOraso-
CHAOKEHMS U
BEHTHIISIIIUA

MAaTHUBHO-TEXHUYECKUE U
HOPMAaTHBHO-
METOIUYECKHE TOKYMEH-
TBI, ONPEICIIAIOIIHE TEX-
HOJIOTHYECKHUE ITapaMeT-
pBI pabOTHI CUCTEM H
000pyTOBaHUs TEILIOTa-
30CHA0KEHNS U BEHTH-
JIALUA

1 HOPMaTHUBHO-METOJUYECKUX JOKYMEHTOB,
ONPENIEAIOINX TEXHOJIOTUUECKHE MapaMeTphbl
pabotsl cuctem OBK u ucnons3zyemoro o6opy-
JIOBaHUS.

YMersb: onpeaensTh HEOOXOIUMYIO IS pe-
IIEHUs1 KOHKPETHOM 3a/1a4 HOPMaTHUBHO-
TEXHUYECKYIO0 U HOPMATUBHO-METOINYECKYIO
JIOKyMEHTAIUIO.

Buiiajerhb: HaBbIKaMH C HOPMATHUBHO-
TEXHUYECKOU TOKyMEHTAIUEM. .




[1K-4.2. Kontponupyer u
pa3pabaTbIBaeT MEpHbI 10
ONITUMU3AINH TEXHOJIO-
THYECKUX MPOIIECCOB pa-
OOTBI CUCTEM B 000PY-
JIOBaHUS OTOIIJICHUS

3HaTh: METOIBI U MPHOOPHYIO 0a3y KOHTPOIIsS
(YHKIIMOHUPOBAHUS CUCTEM OTOILICHUSL.

YMeTb: MPOBOJUTH JUATHOCTHKY (DYHKIIMOHU-
POBaHUs CHCTEM OTOIUICHUSI.
Buiagers: HaBbIKaMM NIPUHATHS PELLIEHUH 10 OII-
TUMU3AIHUN TEXHOJIOTHYECKUX MPOIIECCOB pabo-
TBI CUCTEM OTOTICHHS.

[1K-4.3. Kontponupyer u
pa3zpabaThIBaeT MEpHI 110
ONITUMU3AINH TEXHOJIO-
THYECKUX MPOIIECCOB pa-
00TBI cucTeM 1 000py-
JIOBAHMSI TEIJIOCHA0XKe-
HUS

3HaThb: MeToapl M NPUOOPHYIO 0a3y KOHTPOJIS
(YHKIMOHUPOBAHUS CHCTEM TEIUIOCHA0KEHUSI.

YMeTb: MPOBOJWTH JHUATHOCTHKY (DYHKIIMOHU-
pOBaHUS CUCTEM TEIIOCHAOKEHUSI.

Biiajers: HaBbIKaMU IPUHATHS PELLICHUH 110
ONTUMM3ALMH TEXHOJIOTHYECKUX MPOIIECCOB pa-
OOTBI CHCTEM TEIJIOCHAOKEHUS U UCII0JIb3YEMO-
ro 00opy0BaHMS.

[1K-4.4. KonTponupyer u
pa3pabaThIBaeT MEpHI 1O
ONTUMM3ALNH TEXHOJO-
TMYECKHUX MPOLECCOB pa-
OOTBI CUCTEM BEHTHIISI-
MU U 000PYI0OBaHUS
OUYHCTKHU BO3yXa

3HaTh: METO/Ibl ¥ IPUOOPHYIO 0a3y KOHTPOJIS
(GYHKIIMOHUPOBAHMS CUCTEM BEHTWIISILIUU U 000-
PYZlIOBaHUSI OYUCTKHU BO3/yXa.

YMeTb: NpoBOANUTH TUArHOCTUKY (PYHKIIMOHU-
POBaHUS CUCTEM BEHTWJISILIMY U 000pY10BaHUS
OUYHMCTKHU BO3TyXa.

Buiajernb: HaBbIKaMM IPUHSTHS PELLIEHUH 110
ONTUMM3ALNH TEXHOJIOTHYECKUX MPOIIECCOB pa-
00TBI CHCTEM BEHTWIISILIUU U 000pY10BaAHUS
OUYHMCTKHU BO3yXa.

[1K-4.7. KonTpoaupyet u
pa3zpabaThIBa€T MEPHI 1O
ONTHMHM3AIMH TEXHOJI0-
TUYECKHX TPOIECCOB pa-
0OTHI cUCTEM U 000PY-
JIOBaHMSI KOHTUITUOHHU-
pOBaHMS BO3/IyXa U XO-
JIONOCHAOKEHUS

3HaTh: METO/IbI ¥ IPUOOPHYIO 06a3y KOHTPOJIS
(GYHKIIMOHUPOBAHUS CUCTEM U 000PYI0BAHHS
KOHJAMLIMOHUPOBAHUS BO3yXa U XOJI0I0CHA0-
KEHUS..

YMeTb: IpOBOANTH TUArHOCTUKY (PYHKIIMOHU-
pOBaHUs CUCTEM U 000pYyI0BaHUS KOHAUIIMOHU-
pOBaHMs BO3AyXa U XOJI0JOCHA0XKEHUS

Baanerb: HaBbIKAMU NPUHATHUS PELLICHUIA IO
ONTUMM3ALNH TEXHOJIOTHUYECKUX MPOIIECCOB pa-
00TBI cucTEM U 000PYIOBaHUS KOHAULIMOHUPO-
BaHUs BO3/yXa M XOJIOIOCHAOKEHHUSI.

ITK-7. Crioco6-
HOCTh OpTaHH-
30BBIBaTh pabo-
TBI 110 TEXHUYEC-
cKoMy o0ciTy-
KUBAHHIO U pe-
MOHTY CHUCTEM
TETIOra30-
CHAOXKEHMUS,
BEHTHJISAIIUH

[1K-7.4. BeiOupaeT HOp-
MaTHUBHO-TEXHUYECKHE
JOKYMEHTBI, perjamMeH-
TUPYIOLUE CAHUTAPHYIO,
MOKapHYIO U HKOJIOTHYe-
CKy10 06€30I1acHOCTh
(YyHKIIMOHUPOBAHUS CH-
CTeMBbI TEIUIOCHAOXKEHUS
(razocHaOXeHMsI, BEHTH-
TSN

3HaTh: IepeuYeHb HOPMATUBHO-TEXHUYECKUX U
HOPMAaTUBHO-METOJUYECKUX JIOKYMEHTOB, pe-
IJIaMEHTUPYIOIIMUX CAHUTAPHYIO, OXKAPHYIO U
9KOJIOTHUECKYI0 0€30MacHOCTh (PYHKIIMOHUPO-
BaHus cuctem TT'B.

YMersb: onpeaensTh HeOOXOIUMYIO IS perie-
HUSI KOHKPETHOM 3a/1au HOPMaTHUBHO-
TEXHUYECKYIO0 U HOPMATUBHO-METOINYECKYIO
JIOKyMEHTALUIO.

Baaners: HaBbIKaMu BBIOOPA M pabOTHI ¢ HOP-
MAaTUBHO-TEXHUYECKOHN JTOKYMEHTALUEH, periia-
MEHTUPYIOLIMEN CAHUTAPHYIO, IIOKAPHYIO U
IKOJIOTHUECKYIO 0€30MacHOCTh (PYHKIIMOHUPO-
BaHus cuctem TTB. .




2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Komnerenuusi IIK-2. CriocoOHOCTh BBIMOJHATH paOOTHI MO MPOSKTUPOBAHUIO CH-
CTeM TEII0Ta30CHA0KEHUS ¥ BEHTHIISAIIUN

I[aHHaSI KOMIICTCHIIUA q)OpMI/IpyGTCH CICAYIOMUMHU JUCHUILIMHAMM

CT&I[I/I?[ HanmenoBanme JUCHUITIINHBI

-

TeOpeTI/I‘-IeCKI/IG OCHOBBI CO3JIaHNA MUKPOKJIMMAaTa U CTPOUTCIIbHAA TCHJIO(i)I/I3I/IKa

Oromnenue. TemnocHadxeHue

Bentwsiius. KonauimmonupoBanue Bo3ayxa M X0JIOA0CHA0KEHNE

["azocHabxkenue. TemnoreHepupyomnye yCTaHOBKH

ABTOMaTI/ISaIII/ISI CHCTEM TEIJIOra30CHA0KECHUS U BECHTHUJIALIN

O6opyioBaHue B YHEProcOEperarre TEXHOJIOTHH CUCTEM 00ecTieueHr s MUKPOKIIUMATa

OCHOBEI MPOCKTUPOBAHUA U KOHCTPYUPOBAHUSA O6€CHI>IJ'II/IBaIOHH/IX CUCTEM

OcCHOBBI aBTOMAaTU3HUPOBAHHOI'O TPOEKTUPOBAHUS BHYTPEHHUX KIMMAaTUYECKUX CUCTEM
TennoBO3AyIIHBIN PEXUM 31aHAN

©O©| 0 |[NooOo|bhlwiN

TennoBo3AyIIHBIN PEKAM 31AHUI

Komnerenuus. IIK-3. CriocoOHOCTH BBITIOJIHATE 000CHOBAHUE MTPOEKTHBIX PEIIeHUN
CUCTEM TEIIOra30CHA0KEHUs U BEHTUIISILIUU

I[aHHa}I KOMIICTCHIIUA q)opMpreTc;I CICAYIOMHUMHU TUCTUIIIIMHAMUA

Cranus HanMeHoBanue TUCIUAIINHEI
1 Teopernueckne OCHOBBI CO3/IaHMsI MUKPOKIMMATA U CTPOUTEIbHAS TEIIIO(PU3NKA
2 Oromnenue. TemrocHa0xeHNE
3 Bentwsiius. KonauimmonnpoBanue Bo3ayxa M X0JIOA0CHA0KEHNE
4 ABTOMaTH3aIMsA CUCTEM TEIUIOra30CHA0KEHNS U BEHTHIISLIU
5 OO6opynoBanue B SHEProcOEeperarIIre TEXHOJIOTHH CUCTEM 00eCTIeUeHNsT MUKPOKIIMM a-

Ta

6 OCHOBBI IPOSKTHPOBAHMS 1 KOHCTPYHUPOBAHHS 00ECITBUTMBAIOIINUX CUCTEM
7 OCHOBBI aBTOMaTU3UPOBAHHOTO TPOCKTUPOBAHMS BHYTPEHHHUX KIIMMATHUYECKUX CUCTEM
8 TernoBo3AyIIHBINA PEXKUM 3JaHUN

Komnerenuusi I[IK-4. CrtocoOHOCTS OpraHu30BBIBATH TEXHOJIOTHUECKHUE TTPOIIECCHI
paboTHI cUCTEM M 000PYIOBAHUS TEIJIOTa30CHAOKEHUS U BEHTHIISIIUN

JlanHas kommeTeHIus GOPMUPYETCS CIEAYIOMUMHU JUCITUTUTMHAMM:

Cragus HaumMmenoBanne AUCHMIIINHBI
1 Oromnenue. TemrocHabxeHue
2 Bentunsius. KonnunmonnpoBanue Bo3lyxa U X0JI0I0CHA0KEHHE
3 O6opynoBaHue U dHEprocOeperaroIe TEXHOIOTUN CUCTeM 00ecriedeHNsI MUKPOKIMa-
Ta
4 OCHOBBI TPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS 0OECIBUTMBAIOITNX CUCTEM
5 OcHOBBI aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHMS BHYTPECHHHUX KIMMATHUYECKUX CHCTEM




Komnerenuus IK-7. CiocoGHOCT OPraHU30BbIBATL PAOOTHI [0 TEXHUYECKOMY OOCITYKMBAHHIO U
PEMOHTY CUCTEM TEIUIOra30CHA0KEHNS, BEHTHIIALIUN

I[aHHaSI KOMIICTCHIIUA (bopMpreTc;I ClIeaAyromuMu JUCHUILIMHAMMU

CTa,[[I/DI HaunmenoBanue JAUCIHHUITIIMHBI

1 Texunueckas TepMoanHaMuKa. TermiomaccooOMeH

ASPOFI/IILPOI[I/IHaMI/IKa M HarueTaTejivi MHKCHCPHBIX CUCTEM

Ororuienue. TerutocHadxenue

Bentunsanus. KongunuonupoBanue Bo3lyXa U X0J0/I0CHA0KEHHE

SKCHHyaTaIII/IH n HajlaJKa CUCTEM TEIJI0Ta30CHA0KEHUS U BCHTUIIAIINH

O6opynoBanue 1 SHEProcOEpErarIIre TEXHOJIOTUN CUCTEM 00ecTieueHrs MUKPOKIINMAaTa

OCHOBEI IMPOCKTUPOBAHUA U KOHCTPYHUPOBAHUSA O6€CHI)IJ'II/IBaIOHII/IX CHCTEM

| Nl o g ] WO DN

TennoBo3AyIIHBIN PEXUM 31aHAN

3. OFBEM JUCIIUIIJIMHBI
OO61mas TpyA0€MKOCTh JUCIUILTUHBI COCTaBIIsACT 6 3a4. equHull, 216 Jaca.

By yueOHo# paboTh E;:(r)g Cell\}i C;Tp Cef\ﬁ_} eng
OO6mast TpyA0€MKOCTh TUCIUIUIUHBI, Yac 216 80 136
KonTakTHas padora (AyAMTOpPHbIE 3aHATHS), 72 36 36
B T.4.:
JIEKLUU 33 17 16
JabopaTopHbBIS
MPaKTUYECKHE 33 17 16
IPYIIOBbIC KOHCYJITAIMU B TIEPHOJ TEOPETUYEC- 5 5 4
CKOT'0 00yUYEHHS M IPOMEKYTOUHOM aTTeCTAINU
CamocrosiTesibHas padoTa CTY/A€HTOB, 144 44 100
B TOM YHCJIE:
KypcoBoii mpoekt 54 54
KypcoBas pabota
PacuetHo-Tpaduueckoe 3aganus 18 18
NunuBuayanpHOE JOMAITHEe 3a/1aHue
pyeue 6uowi camocmosmenvHou pabomul 72 26 46
dopma IpoOMeEKyTOUHAs aTTeCTaIus 3auer, 3auer Sxsaven (36)
(3a4eT, 9K3aMeH) Ok3ameH(36)




4. COAEPKAHUE JUCHUIIVINHBI

4.1 HamMeHOBaHMe TeM, UX COJePKAHUE U 00beM

Kypc4 Cemectp 7

No /i1

HaumenoBanue paszaena
(KpaTkoe coziep:KaHue)

O0BeM Ha TeMaTHYECKHit
pasjen 1o BuaaM yueo-
HOW Harpys3kKH, 4yac

CamMocTosTeabpHast

JlabopaTopHbie
paboTa

[IpakTuueckue
3aHATHUSL

Jlexun
3aHATHUSA

I/IH)KCHGPHBIG CUCTEMBI 00eCIIeUCHUS MHKpPOKJIMMAara

HopmartuBHble JOKyMEHTHI (CTpouTeIbHBbIE HOpPMBI U mpaBuia, ['OC-
Tbl, CaulluH), pernamenTtupytomue TpeOOBaHUS K BO3AYLIHON Cpele IMo-
MenieHni. PacueTHble mapaMeTpbl Hapy>KHOTO M BHYTPEHHETO BO3/4yXa MPU
MIPOEKTUPOBAHUM CHCTEM obOecrieueHus MUKpokinMara. Knaccudukamus,
(YHKIIMOHATPHOE Ha3HAaUY€HHWE CUCTEM OOecCHeueHuss MHUKpOKIuMaTa
(COM: napyxHuble orpaxaaromue koHctpykuuu 3panuii (HOK); cucremsr
ororuieHus (CO); cuctemsl BenTwiauuu (CB); cuctembl KOHIUIIMOHUPO-
BaHus Bo3ayxa (CKB).

TeopeTnueckre OCHOBBI CHIKEHHUSI dHepromnoTpedienus 3nanuil. Ten-
JIONIOTEPH 3J1aHMsl, IyTH CHMXKEHHS TEIUIONOTEph M LeJIeCO00Pa3HOCTh
SHEpProcOeperaroux MEepONpUATH. APXUTEKTypHBIE PEIIEHUs SHEProd (-
(heKTHBHBIX 37aHUM.

[Iporeccr 1 060pyOBaHKE TEILIO-BIAKHOCTHON 00pabOTKH BO3AyXa.

CaoiicTBa BiIaxHOro Bo3ayxa. OCHOBHBIE TEPMOJMHAMUYECKHE XapaK-
TEPUCTUKH: IUIOTHOCTh, BJIAroCoJep>KaHUE, OTHOCHUTEIbHAs BIAXHOCTH,
TEIUIOEMKOCTh, SHTAJbIIUA.  JHMarpaMma BJIa)KHOTO BO31yXa, €€ MOCTpoe-
Hue. M3o00paxkeHne mpoueccoB M3MEHEHHS TEITOBIIaXXHOCTHOTO COCTOSIHUS
Bo3nyxa Ha [-d auarpamme. IIpeoOpa3oBaHue CKpBITOTrO TEIUIa B SBHOE —
HCTOYHUK SHEProcOepeKeHusl.

ITporiecchl HarpeBa M OXJIAXKICHUS BO3JyXa W UX OTOOpakeHue Ha I-d
muarpamme. Yucteiit HarpeB Knaccudukanus kanopudepon. Koncrpykiun
pa3IMYHBIX TUIOB Kajmopudepos. YcraHoBka Kajmopudepon. CrocoOsl pe-
TYJIUPOBaHUSl TEMIIEPATypbl MPUTOYHOTO BO3ayxa. Pacuer kamopudepos.
KoaddunmenT remnnonepenayn u a’dpoAUHAMUYECKOE COMPOTHUBIICHUE Ka-
nopudepos. 3amuTa KanopudepoB OT 3aMep3aHusL.

Uucroe oxnaxaeHue. OXJaxaeHHE C KOHACHCALMEN BOJSHBIX MapoB.
OcHOBHbBIE TMPHUHIIMIBI OXJIKICHUS BO3/AyXa B MOBEPXHOCTHBIX TEIIO00-
MEHHMKaX. YCTPONUCTBO U MPUHLMI JEHCTBUS CUCTEMBI XOJIOI0OCHAOKEHHS
Ha OCHOBE XOJIOJAWJIBHBIX MAallMH. YCTPOMCTBO M NPHUHLMII JEHCTBUS CH-
CTEMbI XOJIOJIOCHA0KEHUSI Ha OCHOBE allapaToB KOHTAKTHOro tuma. Tem-
JIOBOM ITOBEPOYHBIN pacyeT ucnapurelsd. TelioBoi MOBEPOYHBIM pacuer
KOH/leHcaTopa. Pacuer rpaaupHu B cxeMe 000pOTHOTO BOJOCHAOKEHHUS.

TexHonoruu u o6opynoBaHue JUIsl YBIaKHEHHs Bo3ayxa. OcoOeHHOCTH
TEIUIO - U MaccooOMeHa NpPU KOHTAKTE BO3yXa C MOBEPXHOCTHIO JKUIKO-
ctu. M3orepmuueckoe M aauabaTHOE yBIaXHEHHE Bo3ayxa. CHCTeMBI
YBJIQKHEHUSI BO3JyXa H30TEPMUYECKOIO THIIA: IEKTPOJHBIE, 3JIEKTPO-
HarpeBaTeJbHble M ra3osble. [Iporiecchl 00pabOTKH BO3AyXa B CHUCTEMax




nzorepmuueckoro tuma. OOopynoBaHMe sl YBIAQXHEHHS BO3JyXa H30-
Tepmuyeckoro tumna. CucreMbl aauadaTHOTO YBJIAXHEHUs Bo3ayxa. Dop-
CYHOYHBIE KaMepbl OpOIICHHUS, CUCTEMBI JIOYBIAXHEHUS BO3yXa B IOMe-
IICHUU: BOJIO-BO3AYIIHBIE U BOJsHBIE. OOpaboTka Bo3ayxa B (hOpCyHOU-
HBIX KaMmepax opomieHus. [locrpoenue nporeccoB 00paboTku Bo3ayxa B I-
d mmarpamme Uil JIETHEr0 M 3UMHETO PEKUMOB pabOTHI B CHCTEMax H30-
TepMUUYECKOTro U anuabaTHoro tuna. [logbop u pacder anmaparoB yBIax-
HeHust Bo3ayxa. [Iporeccs 00paboTku Bo3ayxa meperpeToi BoI0H.

TexHonoruu u 0bOpymOBaHME Uil OCYHIKM BO3ayxa. HeoOxoammocTh
ocymku Bo3nyxa. Ocymika Bo3ayxa. CrocoObl ocymiku Bo3ayxa. Ocyiika
BO3/lyXa TBEPABIMHU U KUAKUMHU copOeHTaMu. Om3nueckre ocHOBBI. CBOA-
CTBa TBEPJBIX U KUAKUX COpOEHTOB. [locTpoeHne JIMHUIM MOCTOSTHHOM OT-
HOCHUTEJIBHOM BJIAXKHOCTH i1 pacTBOpoB B |-d muarpamme. IIponeccer 06-
paboTKM BO3AyXa TBEPABIMH W JKUAKHAMH COpOCHTaMHU. YCTaHOBKH IIO
OCyIIKe BO31yxa. PacueT ycTaHOBOK UIS OCYIIKM BO3ayXa (KOJIHYECTBa
TBEPJIOTO COpOEHTA, pacxojaa pacTBOpa U T. 11.).

Cucrembl oTOIJIEHMs, 000pyAOBaHME, H3Heprerudeckas 3(QexTHB-
HOCTb.

Knaccudukanus cucrem oTorieHus. MecTHbIE M IIEHTPaTU30BAHHbBIC
cucteMbl otorieHus. CTpyKTypHbIEe cxeMbl cucteM. CpaBHEHHE U 00J1acTh
MIPUMEHEHHE OCHOBHBIX CHCTEM BOJISTHOTO, TTAPOBOTO U BO3AYIIHOTO OTOI-
JeHus. 3aBUCUMBIE W HE3aBUCHUMBIE TIPUCOCTUHEHUSI CHCTEMBI K Hapy>KHO-
MY TEIUIONPOBOY.

OcHoBHOE 000py/I0BaHKE BOJSHBIX CUCTEM OTOIUIEHUA. OTOMHUTENbHBIS
MPUOOPHI, CXEMBbI OOBSI3KH, WX dHepreTudeckas 3PQGEeKTUBHOCTH, PETyJIH-
pOBaHUE TEIUIOOTAAUd OTOMUTEIHLHOTO MpUOOpa, TEPMOCTATUUECKUI BEH-
Tk, bamancupoBka CO, aBTOMaTHdeckue OalaHCHPOBOYHBIC KIIAIlaHBHI,
ruapaBiInueckas crpenka. Pasmemenne TpyO B 3maHusix. PacnomoxeHue
3anopHo# apMarypsl. KomneHcanus TemiaoBoro yanunenus tpy0. LlenTpa-
JU30BaHHbIE M MECTHBIE CUCTEMbl YAaJCHHS BO3IyXa, aBTOMATUYECKHE
BO3/IyXOOTBOAUYMKU. ApMatypa Juid yaajaeHus Bo3ayxa. O6opynoBaHue ajs
OYHCTKU TEIUIOHOCHUTENS W KOMIIEHCAIlMH TEMIIEpaTypHOro pacIIMpEHUs.
[upKynsuroHHbIE HACOCHI, METOJMKa BbIOOpa Hacoca.

[TapoBoe ororienne. CxemMbl 3aMKHYTBIX U Pa30MKHYTBIX CUCTEM Iapo-
BOrO  OTOIUICHHS. YJaJeHHe TMONYyTHOIO KOHJAEHcaTa. 3alopHO-
perynupyemasi apmatypa. OO00pyIoBaHHE CHUCTEM: PEAyKLUHOHHbIE Kiarma-
HBbI, THJIPABIMYECKUE 3aTBOPbI, KOHACHCATOOTBOAYUKHY, KOHICHCAIIMOHHbIE
0aku, KOHJCHCAIMOHHBIE HACOCHI, IPEIOXPAHUTEIbHBIEC PUCIOCOOICHMS,
MpeIoXpaHuTeNbHbIC Kiananel, JIpoccenupyromnue manosl.

[TanenbHO-ITy4nCcTOE OTOIUIEHHE, 00NACTh MpuMeHeHus. CpenHsis TeM-
neparypa MmoBEPXHOCTU OrpaKaeHui moMenieHus. OcoOeHHOCTH TEerI000-
MeHa B nomenleHusx. KoHCTpyKIIMN OTONMUTENbHBIX NaHeneld. Meramimnue-
ckue u OeroHHble maHenu. [loTomouHble, HaOIbHBIE, CTCHOBHIC MAHEIH.
I'peroue sneMeHTsl naneneil. TEMTOHOCUTENN U CXEMBI CUCTEM TaHEelb-
HOro ortoruieHus. PacuetHas temmepaTypa TemoHocutens. [lmomans u
TeMmIeparypa OTONUTENbHbIX NaHene. OmnpeneneHue MIONIaAM HarpeBa-
TEJIbHON MOBEPXHOCTH.

Bo3aymnoe otomienue. Pacxoa TeninoTel Ha HarpeBaHUe BO3AyXa B pe-
LUPKYJISUUOHHBIX U IPSIMOTOYHBIX cUCTeMaX. MecTHOe BO3AyLIHOE OTOI-
neHue. OTONUTENbHBIE arperarbl, PEHUPKYISALUOHHBIE BO3yXOHArpeBare-
mu. PekynepannonHbie Bo3ayXoHarpeBarenu. TernoBas MOIHOCTb, BHIOOD
TEIJIOHOCUTENSI U HarpeBarens. TennoBol U a3poJMHAMHYECKUN pacyeThl
PEIUPKYISIMOHHOTO Bo3nyxoHarpeBatens. KomOunupoBanusie CO, mae-
XKYPHOE OTOILJICHUE.
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DnekTpuueckue oTomuTeabHbIe Mpubopbl. Knaccuduxamms. Ilanenu
AJNIEKTPUYECKOTO OTOIUJICHUSI C T'PEIOIIUM KaleneM, Pa3HOBUIHOCTH «Ipe-
oIuX 000€eB», TOJBECHBIC deKTpuueckue naHenu, neun [19T, snekrpo-
KOHBEPTOP, WIEKTPOKAMHUH, 3JIEKTPOPATUATOP, JIEKTPOTEILNIOBEHTUIIATOP.
Pacyer TemaoBoi MOIIHOCTH 3JEKTPOOTOMUTENIBHBIX MPHOOPOB. DICKTPO-
AKKYMYJISIHUOHHOE OTOILJICHHUE.

PI'3

18

BCEI'O

17

17

44

Kypc 4 Cemectp 8

CucreMsbl BCHTUJIAOHUKW U KOHAUOWOHUPOBAHUA BO3yXa

Knaccugukanus BEHTUISIIUOHHBIX CHCTEM [0 HA3HAUEHUIO U CIIOCO0Y
noOy>K/IeHUsl JABMXKEHMsI BO3/yXa. Bubl BEHTWISILIMOHHBIX CUCTEM U 00-
JacTh UX NMpuMeHeHHs.. CUCTeMbl BEHTWISALUU C IPUMEHEHUEM KOHIUIINO-
HUPOBAHUS BO3AyXa U peUUpKysiiMU. OCHOBHBIE 3JIEMEHTHI BEHTHUJISALU-
OHHBIX CHCTEM pa3JIMYHOr0 Ha3HaueHus. HopMmaTHBHBIE OKYMEHTHI Ha
MIPOEKTUPOBAHUE BEHTUJISALINH.

Oco0eHHOCTH KOHCTPYKTUBHBIX PEUICHUH BEHTHISLMOHHBIX CHCTEM,
OcHOBHOE BEHTWJIALIMOHHOE O00OpYyIOBaHUE: BEHTArperaThl, KalopuQepsl,
(GUIbTPBI, TEIIOYTUIIN3aTOPHI.

YcerpoiicTBa uig 3a60pa Bo3zayxa. [Iputounble U BBITS)KHBIE KaMEPhI, UX
pa3Menienne. Bo3aymHble GUIbTPhI, IpUMEHsEMbIE IJIs1 OUUCTKU HApYXK-
HOTO M PEIUPKYJISAIMOHHOIO BO3/AyXa, UX Kiaccu@ukanusi. OCHOBHBIE I0-
KazaTenau paboThl PHIIBTPOB.

KoHcTpykiinn Bo3yXopacnpeeauTeNbHbIX YCTPOHCTB. OCHOBHBIE CIO-
coOBl TOJIa4M MPUTOYHOTO BO3JyXa. ASPOIMHAMUYECKUE U TEIIOBbIE Xa-
PaKTEpPUCTUKH BO3AyXOpacIpeaeauTeneii.

Haznauenue, ocHOBHbIE TpeOOBaHUs U KiIacCU(UKALUSI MECTHBIX OTCO-
coB. OTKpBIThIE, TOTYOTKPHITHIE U MOJHOCTHIO 3aKPBIThIE OTCOCHL. BBITSK-
Hble mKadbl, UX TUTBI. PacyeT BBHITSHKHBIX MIKa(OB C €CTECTBEHHOM U Me-
XaHUYECKOHM BBITSDKKON. BeHTnampyembie kamepsl U KabuHbl. OKpacoyHas
KaMmepa, peKOMEeHyeMble CKOPOCTH BO3/1yXa B pabouux mpoemax.

BoptoBbie otcockl, 06nmacTh mpuMeHeHus. BbuiTskHbIEe 30HTHL. KoH-
CTPYKLHSI 30HTOB, 00JIaCTh MPUMEHEHHUs. Pacyer BBITSKHBIX 30HTOB JUIf
YJIaBJIMBAHUS BEPTUKAJIbHBIX KOHBEKTUBHBIX IIOTOKOB W  30HTOB-
KO3bIpbKOB. OTcackiBatomye nanenu. [IpsaMoyronbHbele BepTUKAJIbHBIE TTa-
HeNH, aHesnb YepHoOepe:KCKOro.

KoHCTpyKkTHBHOE BBHIMOJIHEHHE BO3IYIIHBIX IYIIEH, BO3IyXOpacIpese-
JUTENU [Tl BO3AYIIHOTO AYUIUPOBaHUS (Aymupyomue natpyoku). Pacuer
BO3IIYIIHBIX Aymiei. JlymmpoBanue no cnoco0y HUCMAAIONIIEro MOTOKaA.

[punnun peictBua. HazHauenue u kinaccudukanus BO3IYLIHBIX 3aBeEC.
Boznyminbeie 3aBechl MepHOIUYECKOTO M MOCTOSHHOrO jAeicTBUs. Pacuer
BO3JIYIIHBIX 3aBeC MUOEPYIONIEr0 U CMECUTENILHOTO THIIA.

Knaccugukanus kanopudepoB. KoHCTpyKIMN pa3nyHbIX TUIOB Kallo-
pudepoB. YcraHoBka kanopugepoB. CrocoObl peryanupoBaHus TeMIepaTy-
pBl IPUTOYHOTO Bo3ayxa. Pacuer xanopudepon. Koadduuuent remnomne-
penadyu M a’poJMHaAMHYECKOe CONMPOTHUBIICHHE KanopuepoB. 3amuTa Ka-
nopudepoB oT 3amep3anus. VMcronap3oBaHue TEIUIOTHI YXOAIIEr0 BO3IyXa
JUIS HarpeBaHUs NMPUTOYHOrO BO3aAyXa. OCHOBHBIE IPUHIIMIIBI OXJIAXKICHUS
BO3/lyXa B TOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

KOHCTpYKTHBHOE BBINIOJHEHUE BEHTWJISIIMOHHBIX CUCTEM IPa)AaHCKHX
U IIPOMBIIIJIEHHBIX 34aHuii HopmaTHBHBIE TOKYMEHTHI HAa IPOEKTUPOBAHUE




BEHTWISILIMKY. BEHTHIISILMS KUIBIX 3[aHUM, JETCKUX YUpexKIACHHUH, yueo-
HBIX 3aBEACHUMN, JIeUeOHO-TPODUIAKTUICCKIX YUPEKIACHUM, aIMUHUCTPA-
TUBHBIX 3[IJaHUM, TPEINPHUITHI OOIIECTBEHHOTO NUTAHUS U KOMMYHAaIbHO-
ro XO34HCTBAa, TEATPOB, KHHOTEATPOB U KIIyOOB. OCOOEHHOCTH KOHCTPYK-
TUBHBIX PEIICHUN BEHTHJISILIMOHHBIX CHCTEM.

[IpomBentunsinus. Llexu ¢ u30bITKaMHU Temia (JIMTEHHbIE, Ky3HEYHO-
npeccoBsie, Tepmuueckue). Llexu ¢ uzbpiTkamu Biaru. [IpousBosacTsa, cBs-
3aHHBIC C TMEepepabOTKON W TPAHCIOPTHPOBAHUEM CHITYYHUX MaTEPHAIIOB.
Capounsie, aepeB0oOOpadaTHIBAIONINE, OKPACOYHBIC, TAIIbBAHUYECKUE U
TpaBWIbHbIE 1eXU. ONTUMAIbHOE YHUCIO BEHTUJISIIIMOHHBIX YCTAHOBOK B
3/1aHUMU.

Cucrembl KOHAUIIMOHUPOBAHUS BO3/lyXa. THIBI IEHTPAIbHBIX KOHIHUIIU-
OHEPOB: MPSMOTOYHBIE IIEHTPAJIbHBIC KOHAUIIMOHEPHI, IIEHTPAIbHBIE KOH-
JTUITMOHEPHI C PEHUPKYISIUEH, IEHTPATbHBIE KOHIUIIMOHEPHI C TETUIOYTH-
nmu3auuei. [Ipon3BoaUTENbHOCTh CUCTEM, OMpE/eNieHue BO3TyX000OMEHa B
MMOMEIIEHUH, TTapaMeTPOB HAPYKHOTO BO3yXa, BHYTPEHHETO U yAAJSIEMO-
ro Bozayxa. OnpezeneHue napaMmeTpoB IPUTOUYHOTO BO3AyXa.

[Moctpoenue mpoueccoB Ha [-Od-guarpamme Ui TPSMOTOYHOH CXEMBI
CKB (Temsioro u XoJIOAHOTO MEPUOOB I'0/1a).

Pemmpkynsamust B cuctemax oOecniedeHUs: MHKpokimmara. CMelieHue
JBYX KOJHMYECTB BIAXHOTO BO3myxa. M3o0paxkenue mporecca Ha 1-d qua-
rpamme, onpezaenenue napamerpoB cmecu. Cxema CKB ¢ nepBoii perup-
KyJSIIIAEH ISl TETUIOr0 W XOJIOJHOTO TMepruoaoB roga. Cxema oOpabOTKH
BO3/1yXa C MEPBOM U BTOPOU PELUPKYIISLMSIMHU.

Buapl pexynepatopoB (IiacTUHYATHIE, POTOPHBIE C MPOMEXYTOYHBIM
TETUTOHOCHUTEJIEM, KPBIIIHBIE).

[Ipoueccel 06pabOTKK BO3yXa B KOHAEHCAIIMOHHBIX TEIUIOYTHUIIN3ATO-
pax C OXJaXJCHHEM M OCYIIKOW Bo3ayxa. [lombop M moBepovHBIN TEIIO0-
BOM pacdeT KOHAEHCAI[MOHHBIX TEIUIOYTUIN3aTopoB. MeTo koadduiinen-
Ta BJIAroBbIMajieHus. MeToa 3aMeHbl PeaJbHOro IMpolecca «yCIOBHO CY-
xum». [lpumepsl npuMeHeHHUs] KOHIEHCAIMOHHBIX TEIUIOYTUIN3aTOPOB B
CUCTeMaxX BEHTHJIALMU U KOHIUIIMOHUPOBAHUS BO3AyXa C LIETBIO YTUIN3a-
1MUY TEIUIOTHI BBITSXKHOTO BO3/1yXa.

OCHOBHBIC ITTOJIOKCHHS THAPOANHAMHWYCCKOI'O pacu€Ta W HAra€TaTrciiu
cHhCcTeEM o0ecIieueHHs MUKPOKJIMMATA.

Oco0OeHHOCTH TUAPOAMHAMUKH KUJAKHX U razoo0pa3Hbix cpea. OCHOB-
HBIE TIOJIOKEHUS ¥ aITOPUTM T'HIPABIMYECKOr0 pacyeTa CUCTEM OTOILICHHUS
u BeHTWISAIUH. OTIUYUTEIbHbIE OCOOCHHOCTH pacyeTa CHCTEM C ecTe-
CTBEHHBIM U IPUHYAUTEIBHBIM OOy KICHUEM.

Harnerarenu cucteM obOecrneueHUs MHUKPOKIUMATa. XapaKTepUCTHKU
HAaCOCOB M BEHTUJISITOPOB (I0Jaya, JaBJICHUE, pacXoayemasi MOLIHOCTb U
KIL[). PerymupoBanue nomauu. Xapakrepuctuka cetu. Iloctpoenue xa-
PaKTEPUCTUKH MPOCTOTO U CIOXKHOTO TPyOOIrpoBooB. JlaBieHue HarHeTa-
Tens, paboTaromiero B ceTd. MeTo/ HallOKEeHUS XapaKTepUCTHK, paboyas
touka. OcobeHHOCTH ompeneneHus pabodeld TOYKH ISl OTOMHUTENHHO-
BEHTUJISIIIUOHHBIX CHUCTEM M CHUCTeM acmupanuu. PaboTa Haruerarens Ha
CETh C IMOCTOSHHBIM JABJIICHUEM WIM pa3pspKeHueM. PerynmpoBka moxayu
Har"eraresneil. CoBmectHas pabota HarHeratenei. [lapamnensHoe, mocie-
JIOBaTeIbHOE U CMEIIaHHOE BKJIIOUYEHHE HarHerateneil. Beibop Harnerare-
JIEW KOTEJIbHOM YCTaHOBKHU: IMUTATEIBHOTO U CETEBOIO HACOCOB, AyTHEBOI'O
BEHTUJISITOpPA U AbIMOcoca. Hacockl cucteM BOISHOTO OTOIUIEHUs. BbiOop
LHUPKYJSIHUOHHOI0, CMECUTEIBHOI0 M KOHJEHCATHOIO HACOCOB.

AHLTepHaTI/IBHLIC HCTOYHHUKU SHCPIruU, NEPCICKTUBBI UCIIOJIb30BAHUS B
cucrtemMax o0ecreueHus MHKPOKJIMMATa.




HcTounuky npupogHoi U cOpOCHOW TEMJIOTHI AJISi CUCTEM OTOIUICHUS.
Knaccudukamus, xapakrepuctuka. ConHeuHast dHeprusi. CHCTEMBI COJI-
HEYHOro oTtoruteHus. Onpenenenus, knaccudukanus. [laccuBHbie cUCTEMBI
COJIHEYHOT O oToIIeHus1. CXeMbl, yCTPOMCTBO, LM U 337a4u pacdera, oc-
HOBHBIE PacueTHbIE 3aBUCUMOCTU. AKTUBHBIE CUCTEMBI COJIHEYHOI'O OTOII-
neHud. [IpuHIMnManbHas cxema, OCHOBHBIE KOHCTPYKTHUBHBIC JJIEMEHTHI.
I'enuonpuemuuku. Kiaccudukanus, ycTpolcTBO, KOHCTPYKTHUBHBIE XapakK-
TEPUCTHKH, pacueTHbIe 3aBUCUMOCTH. TermnoakkymynsTopsl. Kinaccuduka-
nus. YCTpoMCTBO. XapaKTepUCTUKA TEINIOAKKYMYJIMPYIOIIUX MaTEPHAIIOB.
Pacuer TennoakkymynsaTopoB. TeroBoil Hacoc. YCTpOWCTBO, PacUETHBIE
3aBUCUMOCTH. CXeMbl aKTHBHBIX CHUCTEM COJHEYHOTO OTOIUIEHHS. AJTro-
PUTM pacyera aKTUBHBIX CHUCTEM COJIHEYHOro oToIuieHus. CHucremsbl reo-
TepMalibHOTO oToruieHus. Kiaccugukanus. XapakTepucTuka TepMaibHbIX
BoA. CxeMa cucTeM reorepMalibHOro ororuieHus. Pacuer. Cuctemsl oToI-
JIEHUS], UCTIONB3YIOIINE TEIUIOTY aTMOC(EPHOT0 BO3/AyXa, TIOBEPXHOCTH BOJ
u rpyHra. Knaccudukanus, yctpoilcTBo, cxemsl, pacueT. CUCTEMBbI OTOII-
JIEHUS!, UCTIOJIB3YIOLINE COPOCHYIO TEIIOTY Pa3JINYHbIX YIHEPrOMCTOYHHUKOB
(BOP). Knaccuduxariiusi, ycTpoHCTBO, IPUHLIMIIUAIBHBIE CXEMBI, pacuerT.

KypcoBoii mpoekr

54

DK3amMeH

36

BCEI'O

16

16

100

NTOI'O

33

33

144

4.2. ConepxaHue NPaKTUYECKUX 3AHATHI

Ne Haumenosanue

Tema mpakTUUeCcKOro 3aHATHS
n/m pasnesna JUCIUILUITMHBI

K-Bo
4acoB

K-Bo ya-
coB CPC

cemectp Ne 7

Pacuernble mapaMeTpbl Hapy>KHOTO H
CHUCTe-

HNnxenepHeie
MbI 00€Cle4eHHUs] MUK-
poxiMMara

BHYTPEHHEr0 BO3yXa.

TermmoTexHuuecKuid pacu€r HapyKHOU
CTEHBl M YepJauyHOro MEPEKPHITUSL C OIpe-
JICJICHUEM TOJIIIMHBI YTEIUIUTENSL.

IMporecchl U 060py-
JIOBaHUE TEIIO0-
BIIQYKHOCTHOW 00paboT-
KU BO3/yXa, 3HeprocoOe-
peraromye  Mepomnpusi-
THSL.

[locTpoeHne mpolEecCOB  TEIUIOBJIAXK-
HOCTHOI1 00paboTKH BO3/ayXa.

YucThlil Harpes, Moa00p U MOBEPOUHBIN
TEIUIOBOM pacyeT Kanopudepa.

[TonGop u pacyer anmapaToB yBIIaXKHeE-
HUs Bo3ayxa. Pacder (opcyHOUHBIX Kamep
OpOLIeHUs, Tpolecchl 00paboTKH BO3ayXa
[epPErpeTon BOJOM.

Pacuer ycTaHOBOK 711 OCYIIKH BO3yXa
(amcopOIMOHHBIX U aOCOPOITMOHHBIX).

[TocTpoenue mporeccoB 00paboTKH BO3-
Jyxa B KOHJEHCAIIMOHHBIX TEIMJIOyTHUIIHN3a-
topax. ITonbGop M mOBEpOYHBIN TerIoBOH
pacueT KOHJCHCAI[MOHHBIX TEIJIOyTHIIN3a-
TOPOB.

10

10




CucrteMbl OTOILICHUS,
o0opymoBaHue, 3HEpre-
TUYeCKast 3 peKTHB-
HOCTb.

CocraBieHue TEIIOBOro OajaHca 31a-
HUs IIpU NPUMCHCHUMU BO3JAYHIHOI'O OTOII-
JCHUA, COBMCIICHHOI'O C BCHTHHSIHHGﬁ

Pacuer u comocraBieHue HCO6XOI[I/IMOI‘0
TCIJIa B PCHUPKYJIAHUOHHBIX U IMPAMOTOY-
HBIX CUCTCMAX BO3AYHIHOI'O OTOIIJICHUA.

Bcero:

17

17

cemectp Ne 8

CucremMbl BEHTWISALIUH
U KOHJMIIMOHUPOBAHUS
BO3lyXa

AHanM3 KOHCTPYKTHUBHBIX PEIICHUI BEH-
TUJISIUOHHBIX U TPOTHUBOIBIMHBIX CHCTEM
MPOMBIIIUICHHBIX U TPAXKIAHCKUX 3TaHUIN

Pacuer npsimotounoit cxembr CKB (mis
TEIUIOr0 U XOJIOJIHOTO MEPUOJIOB TOAa).

Pacuer CKB c mepBo#t penupkysiuei
JUISL TEIJIOTO U XOJIOJHOI0 MEPHOOB rojia.

OcCHOBHBIE  TIOJOXKE-
HHUS FHHpOHI/IHaMI/I‘Ie-
CKOr0 pacyeTra M HarHe-
TaTeJIM CHUCTEM oOecre-
YEHUs] MUKPOKJIMMATA.

[TocTpoeHne XapakTEpUCTHKU T'MAPaB-
JMYECKON Y BEHTHJISIHUOHHOM CETH.

[TonGop nmobyauTens TIru, onpeneieHue
10JIa4M, pa3BUBAEMOr0 JaBJIEHUS U TpeOy-
€MOW MOIIHOCTH.

Omnpenenenue auamna3zoHa TpedyemMoro
yyciia 000pOTOB MPHUBOJIa HarHETATENS MIPU
W3MEHEHUH THJIPaBIMYECKOro COMpPOTHBIIE-
HUS CETH.

[lapannensHoe W MOCIENOBATENBHOE
BKJIIOUEHUE LIEHTPOOESKHBIX HACOCOB, IIO-
CTPOCHHE COBMECTHBIX  XapaKTEPHUCTUK
ompeiereHrue padbodei TOUKH.

BriOop Harmerarenell KOTENbHOH ycTa-
HOBKU: MUTATEILHOTO U CETEBOTO HACOCOB,
IYyThEBOT'0 BEHTUWJISITOPA U JBIMOCOCA.

Bb16op 1IUPKYJISIIMOHHOTO, CMECHUTENb-
HOT'O ¥ KOHJICHCATHOT'O HACOCOB.

AJ'IBTepHaTI/IBHBIC Huc-
TOYHHUKH ODHCPIHUH, IICP-
CIICKTHBBI HCIIOJb30Ba-
HHs B cucremMax obec-
IICYCHUA MHUKPOKJIMMara

AJTOpUTM pacuera aKTHUBHBIX CHCTEM
COJTHEYHOT'O OTOIUICHUS.

AJNTOpPUTM pacyeTa CUCTEMBI OTOILICHUS,
UCIONIB3YIOIIUE TEIJIOTY aTMochepHOoro
BO3/yXa, IOBEPXHOCTH BOJ] U FPYHTA.

AHanu3 TEepCleKTUB  HCIOJb30BAHUS
anbTepHATHUBHbIE MCTOYHUKU DHEPrUM (CH-
CTEM COJHEYHOT0, re0TepMalIbHOrO OTOI-
JICHUsI; CHUCTEMBl OTOILICHHS, HCHIOJb3YIO-
HIMe TeIUIoTy aTMoc(epHoro BO3ayxa, IMo-
BEPXHOCTH BOJl U T'pyHTa, COPOCHYIO Tel-
JIOTY pa3IUYHbIX SHEPrOMCTOYHHUKOB

BCEI'O.

16

16

NTOI'O:

33

33

4.3. Conep:xanue JJadopaTOPHBIX 3aHITHI
He npeaycmoTpeHo y4eOHBIM TIJIaHOM




4.4. Conep:xkaHue KypcoBOIro NpoOeKTa

[IpenycmarpuBaeTcs BBIIIOJHEHHE KypcOBOro mpoekTa (cemectp Ne§).

KypcoBoii poeKT ABIseTcs COCTaBHOW YaCThIO BBITYCKHOW KBATHU(HUKAIIMOHHON paboTHhI.

3azaHue BbIJACTCS UHAMBUIyaIbHO UCXO/s U3 TEMATHUKU JTUIUIOMHOM pabOThI, KOTOpas COIIacyeTcs
C PYKOBOJIUTEIIEM BBIITYCKHON KBAJIN(UKATMOHHON PaOOTHI.

B coctaB kypcoBoro npoekra BXOIAT pacueTHO-TosicHUuTeNbHas 3amucka (30...40 cTp.), comepkaras
pacueTbl OCHOBHBIX XapaKTEpPUCTUK CHUCTEM OOecredeHHss MUKPOKIMMara, U rpaguueckas dactb (2...3
micta popmara 1), comepkamas TIaHbl U pa3pe3bl 31aHUS C HAHECEHHEM CHCTEM 00eCTIeYeHHUS MUKPO-
KJIUMaTa U UX aKCOHOMETPUUYECKUE CXEMBI.

4.5. Conepsxkanue pacyeTHO-rpaguIecKOro 3aiaHus,

HHIUBHUAYAJIbHOI'0 JOMAIIIHEr0 3aJaHuA
Y4eOHBIM IJIAHOM TIPETYCMOTPEHO BHITIOJIHEHUE pacueTHO-Tpaduueckoro 3ananus (cemectp Ne 7)
Heap — 3akpenieHne TEOPETUUECKUX 3HAHUM, MOJYYEHHBIX NPU U3YUYEHUH JIEKIMOHHOTO Kypca,
MpUOOpeTEeHNE MPAKTUYECKUX HABBIKOB BBITIOJIHEHUS paCYETOB U PAllMOHATIBLHOIO BBIOOpA TEXHOJIOTHYECKO-
ro 000py0BaHMs, TPUMEHSEMOTO B CCTEMaxX 00ecTieueHNs MUKPOKIIMMATa 3aHUM.
Tewmbr: [Tonbop 1 MOBEpOUYHBIH TETUIOBOH pacueT Kamopudepa.
Pacuer popcyHOUHBIX KamMep OpOLIEHHUS.
[TonGop 1 MOBEpPOUHBII TEIIOBOI pacyeT KOHACHCAIIMOHHBIX TEII0YTHIN3aTOPOB.
Pacuer ycTaHOBOK U1 OCYIIKH BO3yXa (aCOPOLIMOHHBIX U aOCOPOLIMOHHBIX ).
Pacuer Tenibix mosios.
[Ipumep 3amanus K BeinoaHeHUto PI°3.
Tema: Pacuer opocutensHol kamepsl OK®D3 1151 TEMI0TO U XOJIOIHOTO MEPUOIA roaa

Hcxoouwvie oannble
Pacxon nputounoro Bo3ayxa cocrasiser Gnp =32400 kr/u.
Cxembl 00pabOTKH BO3yXa B IICHTPAIBHOM KOHIUIIMOHEPE PUBEICHBI HA PHC.

L 4
kI [#/KT
t=287C

tn=20,50C

tc=13t

1:=8°C
tmp=7 C

I/KT ¢.B



5. OHEHOYHBIE MATEPHUAJIBI U1 HPOBEAEHUA TEKYIIEI'O
KOHTPOJISA, IPOMEXKYTOUYHOM ATTECTAIIUU

5.1. Peaqu3anusi KOMIeTeHIUN
Kommnerenrus [1K-2. CriocoOHOCTH BBITIOIHATE PA0OTHI TI0 MPOSKTUPOBAHUIO CUCTEM
TEIJIOra30CHA0KEHHS ¥ BEHTUJISIIUU.

HaunmeHnoBanue nnaukaropa
(mokasatesisi OLIECHUBAHMUSI)

HcnonwszyemMblie cpencTBa OlleHUBAHUS

[1K-2.1. Beibupaet ucxXoHbIe JaHHBIC IS IPOSKTH-
pOBaHMs CUCTEMBI TEIUIOCHA0KEHUS (ra30cHa0XKe-
HUSI, BEHTHJISILIVIH)

[IpakTrueckue 3aHATHS, BBIIIOJHEHUE
PI'3, KIIL.

[1K-2.2. BeiOupaeT HOpMAaTUBHO-TEXHUYECKUE H
HOPMaTHBHO-METOIMYECKUE IOKYMEHTHI, OTIpeie-
JSIOIINE TPEOOBAHUS TSI TPOSKTHPOBAHUS CHCTEMBI
TEIJI0CHA0KEHUs (Ta30CHA0KEHN s, BEHTHIISILINN )

HpaKTI/I‘{eCKI/Ie 3aHATHSA, BBIIIOJIHCHHUEC
PI'3, KIT

[1K-2.3. BeiOupaer aHajIoru U TUIIOBBIE TEXHUYE-
CKHE PEIIeHUS OT/ACTBHBIX MIEMEHTOB H y3JIOB CH-
CTeMbI TEIUIOCHA0XKeHUs (ra30cHa0XeHUs!, BEHTUJIS-
IIUH) ¥ aIAaITHPYET UX B COOTBETCTBHH C TEXHUYE-
CKHUM 3a/IaHUEeM

HpaKTI/I‘IeCKI/Ie 3aHATHS, BBIIIOJIHCHHUEC
PI'3, KIT

[1K-2.5. BeiOupaeT KOMIIOHOBOYHbBIE PELICHUS CU-
CTeMBbI TEIUIOCHA0XKeHUs (ra30cHa0XeHMs, BEHTUJIS-
00509

HpaKTI/I‘IeCKI/Ie 3aHATHS, BBIIIOJIHCHHUEC
PI'3, KII, sx3ameH, 3a4eT

[1K-2.6. BeiOupaet 060pya0oBaHNE U apMaTypy s
CUCTEMBI TETUIOCHA0KEHUS (Ta30CHA0KEHN S, BEHTH-
JISILIAN )

[IpakTrueckue 3aHATHS, BHITTOJTHCHUE
PI'3, KII, sx3ameH, 3aueT

[IK-2.7. TlonroraBnmuBaeT u opopmisieT rpadude-
CKYIO 4acCTh ITPOCKTHOW M pabouelt JOKyMEeHTAIuu
CUCTEMBI TEIUIOCHA0KEHUS (Ta30CHA0KEHN S, BEHTH-
JISIITAN )

Odopmnenne PI'3, KII

Komrmerennusa K-3. CnocoOHOCTH BBITIOIHATE
CHCTEM TEIUIOra3ocHa0eHus M BEHTWIS NN

000OCHOBaHHUE TPOEKTHBIX PpEHICHUMN

HanmeHoBaHmMe MHAMKATOPA
(mokazareJst OIlEHUBAHMUS)

I/IcnonwyeMHe Cp€acTBa OLICHUBaHUA

[1K-3.2. BeiOupaer BapuaHT CUCTEMBI TETUIOCHAO-
KeHus (ra30CHA0KCHUS, BEHTUIISIIMN ) HA OCHOBE
CPaBHEHHMS THUIIOBBIX PEIICHUI OTJCIbHBIX 3JICMCH-
TOB U y3JIOB

HpaKTI/I‘leCKI/Ie 3aHATHsA, BBIIIOJIHCHHUC,
KII.

[1K-3.3. PaccunThiBaeT TEIUIOTCXHUYECKUE U TH/I-
paBJIMYECKHE TAPAMETPhI CUCTEMBI TETNIOCHAOKEHHS
(razocHabOKeHMsI)

[IpakTrueckue 3aHATHS, BHITOJTHCHUE
PI'3, K11, sx3ameH, 3aueT

[1K-3.4. PaccuuThIBaeT adpoHaMHYECKUe mapa-
METpPbI CUCTEMbI BEHTHJIALUU U KOHIUITUOHUPOBA-
HUS BO3IyXa

IIpakTrueckue 3aHATHS, BHIITOTHEHUE
PT'3, KII

ITK-3.7. TloaroraBauBaeT TEKCTOBYIO YaCTh MTPOEKT-
HOM JIOKYMCHTAIIMU CUCTEMbI TEIJIOCHA0KEHHUS (Ta-
30CHA0EHUSI, BEHTHIISIINH )

Brimmonuaenue PI'3, KI1




Komnerenuusi I1K-4. CriocoOHOCTh OpraHU30BBIBATH TEXHOJIOTUYECKUE TMPOIIECCHI
paboTHI CUCTEM M O00PYIOBAHMS TEIIIOTa30CHA0KEHUSI U BEHTHIISIIIUU

HaumenoBanue naaukaropa

(mokasatesisi OLICHUBaHMsI)

[1K-4.1. BeiOupaer HOpMAaTUBHO-TEXHUYECKUE U
HOPMaTUBHO-METOIMYECKUE IOKYMEHTHI, OTIpe/ie-
JISIOLIME TEXHOJOTNYECKHUE ITapaMeTpbl pabOThI CHU-
CTEM U 000PYJIOBaHUSI TEIIOIa30CHA0XKEHUSI U BEH-
TUJISIIIAN

[1K-4.2. Kontponupyet u pazpabaTbIBaCT MEPHI 110
ONTUMU3AINH TEXHOJIOTHYECKUX mporeccoB padotel | PI'3, KII, sx3ameHn, 3auet
CUCTEM U 000PYJIOBAHUSI OTOTJICHHUS

[1K-4.3. Kontponupyet u pazpabaTbIBacT MEpHI 110
ONTUMU3AINH TEXHOJIOTHYEeCKUX mporeccoB pabotel | PT'3, KII, sx3ameHn, 3auet
CUCTEM U 000PYJOBAHUSI TEIIOCHAOKEHUS
[1K-4.4. KonTponupyer 1 pa3pabaTbiBaeT MEpHI 10
ONTUMM3AINU TEXHOJIOTMUYECKUX MpoIieccoB paboThl | Pemienue 3a1au Ha IpakKTUUECKUX 3aHS-
CUCTEM BEHTW ALK U 000PYI0BaHUSI OYMCTKH BO3- | THsX, 3ammuTta KI1, PI'3, TectupoBanue.
yXxa

[1IK-4.5. Kontponupyer 1 pa3pabaTbiBaeT MEpHI 10
ONTUMM3AIMU TEXHOJIOTHUECKUX MPOIIECCOB PabOThI
CUCTEM U 000PYJOBAHUS KOHAUIIMOHUPOBAHUS BO3-
JyXa ¥ X0JIOJTOCHA0KESHUS

HcnonbszyemMblie cpecTBa OLleHUBaHUS

Pemenue 3a1a4 Ha TPaKTUYECKUX 3aHS-
Tusx, 3amura KII, rectupoBanue.

PI'3, KII, sx3ameHn, 3adeT

Komnerenuus IIK-7. CiocoOHOCTs OpraHu30BBIBaTH PaOOTHI IO TEXHUYECKOMY 00-
CIIY’KUBAHUIO U PEMOHTY CUCTEM TEIIOra30CHA0KEHUS, BEHTHIISIIIH

HaunmenoBanue nuaukaropa

(TokazareJisi OIlEHUBAHMUS )

[1K-7.4. BeibupaeT HOpMAaTHBHO-TEXHUYECKUE JI0-
KYMEHTBI, PETrJIaMEHTUPYIOIINE CAHUTAPHYIO, T10-
YKAPHYIO M IKOJIOTHYECKYIO 0€301acHOCTh (PYyHKITHO-
HUPOBAHUS CUCTEMBI TEIUIOCHA0XKEeHUs (Ta30CHA0-
YKEHUS, BEHTUJISLINN)

Hcnonb3yemble cpesicTBa OIEHUBAHMS

[IpakTrueckue 3aHSATHS, BHITOJTHCHUE
KII, sx3amen




5.2. TunoBbie KOHTPOJIbHbIE 3aJAHUS AJIS IPOMEKYTOYHOM aTTeCTAlUN

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THUMOBBIX 3aJaHU)

JJIF OKR3aMeEHa

/o

HaunmenoBauue
paszaenna IUCIUILIMHbI

ConeprxaHue BOIPOCOB (TUIOBBIX 3aaHUH)

WNuxeHepHble  cu-
CTeEMBI OoOecreueHus
MUKPOKJIIMATa

HopmartuBHble 1OKyMEHTBI (CTpOUTENIbHbIE HOpMBbI U npaBuia, ['OC-
Tbl, CanlluH), pernamentupytomue TpeOOBaHUS K BO3QYILIHOW cpene
IIOMELICHU .

Pacuernble mapameTpsl Hapy»KHOI'O U BHYTPEHHETO BO3yXa MpH Mpo-
€KTUPOBAHUU CUCTEM OOECTIeUeHHs] MUKPOKINMATA.

Teopernueckre OCHOBBI CHIDKEHUSI DSHEPrONOTPeOJICHUs] 3IaHHi.
Terionorepn 31aHus, MYTH CHIKEHHUS TEIUIONOTEpPh U Lierecoolpas-
HOCTb 3HEProcOeperarouux MEpONpUITUA. APXUTEKTYpPHBIE pELICHUs
9Heprodh(HEeKTUBHBIX 3TaHUH.

[Iponieccsr u 060-
pyJloBaHUE TEIIO-
BJIQKHOCTHOM  0Opa-
OOTKH BO3JyXa, dHEP-
rocOeperarIime Me-
POTIPHUATHS.

N3006paxenue npoueccoB U3MEHEHUS TEIIOBIA)KHOCTHOTO COCTOSIHUS
Bo3yxa Ha [-d quarpamme. IlpeoOpa3zoBaHue CKpBITOTO TEIjia B SIBHOE —
HCTOYHUK SHEProcOepeKeHusl.

IMporecchl HarpeBa U OXJIAXACHHUS BO3yXa U UX 0TOOpakeHue Ha [-d
nuarpamme. YucTelil Harpes

Knaccudukanus xanopudepon. Koncrpykuun kamnopudepor. Croco-
OBl PEryIUPOBAHUS TEMIIEPATYPhI MPUTOYHOT'O BO3IyXA.

Pacuer xanopudepon. KoadduimeHnt Teronepeaadn u adpoauHaMu-
YEeCKOE CONMPOTHUBIICHHE KanopudepoB. 3amura kaaopudepoB OT 3amep-
3aHMUSL.

Yucroe oxnaxaeHue. OXnaxJIeHUe C KOHJICHCAIIMEH BOJSHBIX MapoB.
OcHOBHBIE TMPHUHIIMIIBI OXJIAKIECHUS BO3yXa B MOBEPXHOCTHBIX TEILIO-
0OMEHHUKaX.

YCTpoiCTBO M MPUHITUIT IEHCTBHS CHCTEMBI XOJIOIOCHAOKEHHS Ha OC-
HOBE XOJIOAWIbHBIX MAIlIHH.

YCTpoiCcTBO M IPUHLIKIT JEHCTBUS CUCTEMBI XOJOJOCHA0KEHUSI Ha OC-
HOBE alapaToB KOHTAKTHOT'O THIIA.

OcoOeHHOCTH TemIo - U MaccooOMeHa MpU KOHTAKTE BO3[yXa C IO-
BEPXHOCTBIO KHUJAKOCTH. M3oTepMuyeckoe M anuabaTHOE YBIaKHEHUE
BO3/IyXa.

O6opynoBanue Ui yYBIQXKHEHUS BO3yXa H30TE€PMUUECKOI0 TUIIA.

OO6paboTka Bo3zayxa B (OPCYHOUHBIX Kamepax opoieHus. [Toctpoe-
HUE MpoleccoB 00paboTku Bo3nyxa B [-d guarpamme [uist JeTHEro U
3UMHET0 PeXUMOB pabOThI B CHCTEMaX U30TEPMHUUECKOT0 U aauabaTHOTO
THUTIA.

@DopcyHOUHbIE KaMEphl OPOLICHHS, CHCTEMbI JOYBIAXKHEHUS BO3yXa
B [TIOMEII[EHUU: BOJIO-BO3/IYIIIHbIE U BOSHBIE.

Crnioco6s1 ocymiku Bo3ayxa. [loctpoenue npoueccos B [-d auarpamme

Ocyimka Bo3Ayxa TBEPABIMH U KHAKHUMH copOeHTaMu. Duznyeckue
ocHOBBI. CBOMCTBA TBEPABIX U )KUIKHX COPOCHTOB.

acyeT yCTaHOBOK JJIsi OCYIIKH BO3AyXa (KOJHYECTBA TBEPIOTO COp-
OeHTa, pacxoJia pacTBOpa U T. 11.).

Cucrembl  OTOILIE-
HUs, OO0OpyIOBaHHE,
sHepreThueckas d¢-
(hEeKTUBHOCTD.

Knaccudukamus cucrem oromieHHs. 3aBUCHMbIE W HE3aBUCHMBIE
IIPUCOEINHEHNS CUCTEMBI K HApY>KHOMY TEIIJIONPOBOY.

BonoBoisiHbIE TENI000MEHHHUKH JUTSI OTOTICHHSL.

TennomnpoBoasl. Pasmemenue TpyO B 3maHusix. Pacmonosxenue 3a-
IIOPHOM apMaTyphl.




KomnieHcanus TemioBoro yaauHeHus Tpyo.

Bopoctpyiineie aneBaropbl. Cxema IeHCTBUS 3j1€BaToOpa, pacyeT qua-
MeTpa rOpJOBUHBI U COILIA AJIEBATOPA.

Knaccudukanus, o61acTh MIPUMEHEHHS TAPOBOT'0 OTOTUICHUSI. CXEMBI
3aMKHYTBIX U PA30OMKHYTBIX CUCTEM [1aPOBOI'0 OTOIUICHUS.

O06opyoBaHME CUCTEM IapOBOI'O OTOIUIEHHUS. , BOJAOOTIEIEHUE, pe-
JNYKIMOHHBIE KJIallaHbl, TUAPABIMYECKUE 3aTBOPBI, KOHIEHCATOOTBOAUH-
KU, KOHJCHCAllMOHHbIE 0aKH, KOHJEHCALIMOHHBIE HACOCHI, MPEAOXpaHHU-
TEJIbHBIE TPUCTIOCOOJICHUS, TPETOXPAHUTENBHBIC KIIANAHbBI, IPOCCENH-
PYIOIIHE MIaiObI.

[ManenpHO-Tyuncroe ortoruerne. OcoOeHHOCTH, 00IacTh MpHUMEHe-
Hus. Cpenssisi TeMmneparypa MOBEPXHOCTH OrPaXXACHUW MOMELICHHUS.
OcobeHHoCcTH TEerI000MeHa B TOMEIICHHUSX.

KoncTpykuun ortonutenbHbIX mnaHened. PacyeTHas teMmeparypa
TerioHocutens. [lnomans 1 TeMieparypa OTONUTENbHBIX MTaHeNIeH.

BoznymHoe otorsienue. Pacxoa TemyioTsl Ha HarpeBaHHE BO3yXa B
PEIHPKYIISIUOHHBIX U PSIMOTOYHBIX CUCTEMAX.

PexynepannroHHble BO3ayXOHarpeBarenu. TeruioBo U a’poauHaMU-
YEeCKHUIl pacyeThl pelUpKYJIALHOHHOIO BO3TyXOHArpeBaTessl.

Kombunnpoanusie CO, nexypHOe OTOIIJICHUE.

Pacuer TeniaoBoi MOITHOCTH 3JIEKTPOOTONMUTEIHHBIX TPHOOPOB.

KongencannonHblie KOTIIbI, KOHCTPYKINS, IPUHIIUI ACUCTBUS, XapakK-
TEPUCTHUKH.

PerynupoBanue TemiooT aun OTONUTENBHOTO NMPHUOOpPa, TEPMOCTATH-
YECKUH BEHTHUJIb.

['mapaBnuyeckuii pa3aenuTens (THIpaBINYECKas CTPEIIKA).

CucreMbl BEHTHUIA-
OUA U KOHIUIIMOHU-
pOBaHMs BO3/1yXa

Knaccudukanysi BEeHTUISALMOHHBIX CUCTEM. Bubl BEHTHUISALMOHHBIX
CHCTEM M 00J1aCTh UX IPUMEHEHHUS.

HopmatuBHBIE TOKyMEHTBI HA IPOCKTUPOBAHUE BEHTUIISALUY.

OCHOBHOE BEHTHUJISILIMOHHOE O0OpYy/OBaHME: BEHTArperarhl, KajJopu-
dhepsl, PUIBTPBI, TETUIOY THIIU3ATOPBI.

VYerpoiictBa it 3a00opa Bo3ayxa. [IpuTodHble U BHITSHKHBIC KaMEphI,
UX pa3MEIICHHUE.

Boznymiaeie GuiabTpel, IpUMEHSIEMbIE U1 OYMCTKU Hapy>KHOTO U pe-
LUPKYJIALMOHHOIO BO3yXa, UX Kiaccudukanus. OCHOBHbIE NIOKA3aTeNN
paboThl GUITBTPOB.

KoHCcTpyKmu BO3AyXOpaclpeAeIuTeNIbHbIX YCTPOHUCTB. (OCHOBHBIE
Croco0bl IOJJaud MMPUTOYHOIO BO3AyXa. ASPOJINHAMHUYECKUE XapaKTepHu-
CTHKH BO3yXOPacCIpEICIIUTEICH.

Ha3nauenue, ocHOBHbIE TpeOOBaHUS M KJAaCCU(UKAUS MECTHBIX OT-
COCOB.

Pacuer BBITSDKHBIX IIKa(OB C €CTECTBEHHOM U MEXaHUUECKOW BBITSIK-
KOH.

BoproBsie oTcOCHl, 00J1aCTh TPUMEHEHUSL.

Pacyer BBITSDKHBIX 30HTOB JUIS YJIABJIMBAaHUS BEPTHKAIBHBIX KOHBEK-
TUBHBIX ITIOTOKOB U 30HTOB-KO3BIPbKOB.

OrcaceiBaromue naHend. [IpsMoyrosibpHble BEpTHUKAJIbHBIE IIaHENH,
naHenb YepHoOepexcKoro.

Pacuer Bo3aymHbIx nymeit. [lymmposanue no cnocoOy HHCIaaaromle-
ro MOTOKa.

Pacuer BO3ayIIHBIX 3aBec MIMOEPYIOIIET0 M CMECUTEIbHOIO TUIIA.

Knaccudukamus kanopudepon. Pacuer xanopudepon. Koaddunuent
TEIUIoNepe1aun U adpOoANHAMHYECKOE COMTPOTUBIIEHUE KaOpU(EpOB.

Hcnosp30BaHMe TEIJIOTH YXOJSIIET0 BO3/yXa JIsl HarpeBaHMs MpHU-




TOYHOT'O BO3/1yXa. BEIOOP MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

KoHCTpyKkTHBHOE BBINIOJIHEHNE BEHTWIALMOHHBIX CHUCTEM TIpaKIaH-
CKHMX 3JIaHHI.

KoHCTpyKkTHBHOE BBINOJIHEHNE BEHTWISALMOHHBIX CHUCTEM MPOMBIII-
JeHHBIX npennpusataid. Llexu ¢ n30bITKamMu Teruia (JIUTeHHbIe, Ky3HEeUHO-
MIPECCOBBIC, TEPMUUYECKUE).

[IpousBoncTBa, CBsA3aHHbBIE C MEPEPaOOTKON M TPaHCHOPTUPOBAHUEM
CBHIIIYYUX MaTepuajoB. ACHHpPALMOHHBIE CHUCTEMbI, OCOOEHHOCTH THJ-
PaBIMYECKOI0 pacyeTa, MblIeyJIaBIuBarolee 000py10BaHHE.

Tunel LEHTpaNbHBIX KOHAMIIMOHEPOB: IMPSMOTOYHBIE IIEHTpAJIbHbIE
KOH/JMIIMOHEPHI, [IEHTPAJIbHbIE KOHJIUIUOHEPHl C PELUpPKYJSLIUEH, 1IeH-
TpaJibHbIE KOHIUIIMOHEPHI C TEIIOY TUIIN3ALIUEH.

[Ipouzonurensuocts CKB, onpenenenne Bo3ayxooOMeHa B TOMeIIle-
HUU, TapaMEeTPOB HAPYKHOT'O BO3yXa, BHYTPEHHETO U yIalsieMOro BO3-
nyxa. OnpezeneHue napaMeTpoB IPUTOUYHOTO BO31yXa.

[MocTpoenue mporieccoB Ha [-d-auarpaMme Juist MPSIMOTOYHON CXEMBbI
CKB (Temioro u Xo0JIOAHOTO MEPUOIOB rofa).

Peuupkynauus B cucremax obecrnieueHus MUKpokiaumara. CmelleHne
JIBYX KOJIMYECTB BJIAXKHOTO Bo3ayxa. M3o0pakenue nporecca Ha [-d nua-
rpaMMe, orpeesieHue mapaMeTpoB CMECH.

Cxema CKB c¢ nepBoii penMpKyJIsaIuen A TEIUIOro U XOJO0IHOIO Ie-
puoaoB roga. Cxema o0pabOTKH BO3AyXa C MEPBON U BTOPOH PEIMPKY-
JSUSMU.

Bunel pekyneparopoB (IuiacTuHYaThle, pOTOPHBIE C MPOMEKYTOYHBIM
TETJIOHOCUTEIIEM, KPBIIITHBIE).

[Ipouieccel 00paboOTKM BO3AyXa B KOHAECHCAIMOHHBIX TEIJIOYTHUIIHM3a-
TOpax ¢ OXJIAXKIEHUEM M OCYIIKON BO3AyXa.

[TonGop ¥ TMOBEPOUYHBIN TEIIOBOW pacdyeT KOHJIEHCAIMOHHBIX TEIIO0-
YTHIIN3aTOPOB.

[Tpumepsl pUMEHEHHs] KOHIEHCAIIMOHHBIX TETUIOYTUIN3aTOPOB B CH-
cTeMaX BEHTWISINHM U KOHAMIIMOHUPOBAHUS BO3AyXa C LEIbIO yTUIN3a-
LMY TEIUIOTHI BBITSDKHOTO BO3/AyXa.

OCHOBHBIE TOJIOXKE-
HUA THAPOJUHAMHYC-
CKOI'o pacdcTa u
HarHerarCjii CHUCTCM
obecrieueHus MUKPO-
KiIgyMara.

Oco0eHHOCTH THIPOJMHAMHMKHU KUIKUX U ra3oo0pasHbix cpen. Oc-
HOBHbBIC TMOJIOKEHHUS M QJITOPUTM THIPABIMYECKOTO pacyeTa CHCTEM
OTOIUICHUS U BEHTHIISALINU.

OTnuuuTenbHbIE OCOOCHHOCTH pacueTa CUCTEM C E€CTECTBEHHBIM U
IPUHYAUTETHHBIM OOy KICHUEM.

Harnerarenu cucrem obecrieyeHUs] MUKPOKIIMMaTa. XapaKTePUCTHKU
HACOCOB U BEHTHJIATOPOB (I10J1a4a, aBJICHUE, PACX0yeMas MOILIHOCTb U
KIL).

CriocoObl perynupoBaHUsl MOJa4d HarHeTaTelne UX 3KOHOMHUYECKas
OIICHKA.

XapakTtepuctuka cetd. llocTpoeHue XapakTepUCTUKH MPOCTOTO U
CJIOKHOTO TPYOOITPOBOIOB.

JlaBnenue HarHeratens, palOoTaolero B ceTH. MeToj HaloKeHus
XapaKTepUCTHK, paboyasi TOUKa.

OcoOenHoctu ompeneneHus pabodeld TOYKH s OTOMUTEIHHO-
BEHTUJISIIIMOHHBIX CHCTEM U CUCTEM acCIUpPAIIUU.

PaGora HarHeTarens Ha CeTh C MOCTOSHHBIM JaBICHUEM WJIH Pa3psi-
KEHUEM.

CoBMecTtHas paborta HarHerareneil. [lapannenpHoe, mocienoBaTemb-
HOE U CMEIIaHHOE BKJIIOYEHUE HAarHETaTelIeH.

Br16op HarHeraTenel KOTENbHON YCTAaHOBKU: MUTATEIILHOTO U CETEBO-
0 HACOCOB, AYTh€BOI0 BEHTUJISITOPA U ABIMOCOCA.




Hacocbl cuctem BoasiHOro otoruieHus. BpiOop LUpPKYJISLHOHHOTO,
CMECUTEJIBHOIO U KOHJIEHCATHOIO HACOCOB.

WcTounuky npupoHON U COPOCHOM TEIUIOTHI JJISl CHCTEM OTOTLICHHSL.
Knaccugukanms, xapakTepucTHKa.

Conneynas sHeprus. CucTeMbl COJHEUHOro oTtoruieHusa. Omnpexene-
HuUsl, Kinaccuukanug. [laccUBHbIE CHCTEMBI COJHEYHOTO OTOILICHHUS.
CxeMbl, yCTpOUCTBO, LIEJIX U 33a4 PacueTa, OCHOBHBIE PACUETHBIE 3a-

BHCHMOCTH.
AnlbTepHaTUBHBIE AKTHBHbBIE CUCTEMbI COJHEUHOro oToryieHus. [IpuHnunuansHas cxe-
HUCTOYHUKUA SHEPrUH, | Ma, OCHOBHbIE KOHCTPYKTUBHBIE JIEMEHThI. AJITOPUTM pacyeTa.
6 | MEPCIEKTHBDI uc- I'enmnonpuemuuku. Kiaccudukanms, ycTpoHCTBO, KOHCTPYKTHBHBIC
IIOJIb30BAHUSI B CH- | XapaKTEPUCTUKH, PACYETHBIE 3aBUCHUMOCTH.
creMax oOecreYeHus Termmoakkymynstopsl. Kiaccudukanus. YcrpoiicTBo. XapakTepucTH-
MHKpPOKJIIMATA Ka TEIUIOAKKYMYJIMPYIOIIMX MaTepuanoB. Pacuer TeninoakkymMyJsiTOpoOB.

TermtoBoii Hacoc. Y CTpOKWCTBO, pACUETHBIE 3aBUCUMOCTH.

Cucremsbl reotepMaibHoOro oromneHus. Knaccudukanus. Xapakrepu-
CTHKa TepMaJbHBIX BOJ. CXeMa CUCTEM reoTepMaIbHOIO OTOIICHHUSL.

CucremMbl OTOIUIEHMSI, MCHOJB3YIOUINE COPOCHYIO TEIUIOTY pa3iny-
HbIX 3HeprouctoyHukos (BOP). Knaccuduxanus, ycrpoiicTBo, IpUHIIH-
NUaIbHbIE CXEMBI, pacuerT.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
JJIS1 321U THI KYPCOBOI0 NMPOEKTa/ KypcoBOi padoThl

Lens KypcoBOro mpoekTa — 3aKperieHue TEOPETUUECKUX 3HAHUN, MOTYYEHHBIX
pU U3y4YEeHHUH JIEKIIMOHHOTO Kypca, MpUoOpeTeHne NMpaKTUYECKUX HABBIKOB pacuera CH-
ctem OBK u oGopynoBanusi, onpejeneHusi Bo3ayXoo0MeHa, 00ecneurBaroniero HopMu-
pyeMble MapamMeTphbl BO3lyXa B MOMEIICHUSIX 3/JaHUA.

[IpumepHBIE BONPOCHI HA 3aIIUTE KYPCOBOTO MPOEKTA!
- HMCIOJIb30BAaHHBIC METOJBI pacyeTa TeIUIONOCTYIUICHHH OT TEXHOJIOTHYECKOTO 000pYIIOBaHUS,
JIFOJIeH, OCBEIIECHUS, COJIHEUHOH paauaIiiy, BOJAHBIX TTOBEPXHOCTEH H T.1I.;

- KaK OIPEIEIISITUCH TETUION30bITKY SBHBIC U TTOJIHBIE;

-MOPSII0K MIOCTPOCHMUSI JTydeid MPOIIECCOB TEIUIO-BIAKHOCTHON 00pabOTKU BO3/1yXa;

- B KaKUX CJIy4asX MPUOETaroT K pacCueTHOMY METOJy OIpE/IeNIeHUs BO31yX000MeHa;

- KAKM€ COOTHOLIEHHUE MO 3JaHUI0 CYMMApPHBIX PACXOJ0B MPUTOYHOTO U YAAISIEMOIO
BO3/yXa JOMYCTUMBI U II0YEMY;

- METOIMKA COCTABJICHHS YpaBHEHUS 0aaHCOB BPEIHOCTEN;

- METO/IMKA BBIOOpA pacyeTHOTO BO3AYyX000OMEHA;

- OT KaKuX I1apaMCTPOB 3aBUCUT 3HAUCHUC KOB(I)(I)I/II_II/IGHTEI TCILIOIICPCAAYN,

- MaTrepuajibl ¢ KaKMM 3HAUYCHHUCM KOBQ)Q)I/IHI/IGHTEI TCILIONCPpC AU ITPCAINIOYTUTCIIbHEC IIPpU CTPOU-
TCJIBCTBC XKHUJINIIIA,

- KaKO€ BJIMAHUC KOBCI)CI)I/II_[I/ICHTB. TCILIOIIPOBOAHOCTH MAaT€puajla Ha O6H_[I/Ie TCIIOIMIOTCPHU ITOMCIIC-
HMHA.

- IPUYMHBI BO3SHUKHOBEHUSI KOHJCHCAIMH BOASHBIX 1apOB;

- CIIOCOOBI MPENOTBPAICHUSI KOHJIEHCAIIMN BOJSHBIX MapOB HA BHYTPEHHEH MOBEPX-
HOCTH OTPaXJAr0IIEd KOHCTPYKIIUU.




5.3 TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHAJIbI) 1A TEKYLIEero

KOHTPOJIsSI B CEMECTPE
B paznene npuBoauTCs MepeyeHb 33AaHUN U MaTEpUAIIOB MO OLEHKE 3asBJICHHBIX PE3yJIbTaTOB 00Yy-
YEeHMsI, ONPEEIAIONIME MTPOLEYPhl OLICHUBAHNS 3HAHUI, YMEHUI, HABBIKOB U ONbITA JIEATEIBHOCTH, Xa-
PaKTEpU3YIOIIUX dTArbl POPMUPOBAHUS KOMITETCHIIUH.

Tekymmii KOHTPOJIb B TCUCHUH 7 CEMECTPa OCYIICCTBIISICTCS B JOPME PEIICHHUS 3a7a4d Ha MPaKTH-
YECKUX 3aHATHUSX, BeioHeHUs1 PI'3, TectupoBanus.

Tekymuii KOHTPOJIb B TCUCHUH 8§ CEMECTPa OCYIICCTBIISICTCS B OpME pPEIICHHUS 3a7ad Ha MPaKTH-
YECKUX 3aHATHUAX, BBIIOJHEHHS U 3aIIUTHI KypCOBOTO MTPOEKTA.

HpaKTquCKI/Ie 3aHATHUSA.

B ocHoBHOM MPAKTUYCCKUC 3aHATHUA MOCBANICHBI PCIICHUIO TUIIOBBIX 3aa4 U SaﬂaHHﬁ, 06p33HI>I
KOTOPBIX MPCACTABJICHBI HUXKC.

t

a, Ornpeznemnre koddduipent temwonposoanoctu A, Br/(m °C) Bro-
POTO CIIOSI ABYXCIIOMHOTO OTPKACHHS TS CICTYIONINX UCXOMHBIX JIaH-
a, / N HbIx: x1 = 0.3 M; X2 = 0.3 M; 4, = 0,04 Br/(m °C);; e, = 8,7 Br/(m? °C);
&4 7)%/12\% f H a,=23 Br/(M? °C); t, = 20 °C; t, = -23 °C; Ro = 3,6 M2-°C/Br.
X1 X2

Onpenenute TpeOyeMoe COMPOTHBIICHUE BO3MyXOMPOHHUIIAHUIO OTpaKAaromel KoHCTpyKimu Ru™ xu-
JIOTO JIoMa ISt crieyromux yenosuit: H =15 m; t, = 20 °C; t, = -23 °C; v = 1,5 m/c.

OnpenenuTh mapamMeTpsl TPUTOYHOTO BO3yXa M MOTPEOHBINA BO3TyXO0OMEH IS IeXa MPH CIIETYFOITIX
WCXO/HBIX JTAHHBIX: MOJIHBIC TEIUIOM30BITKH B 11eXy Quss = 62 850 xJx/4ac, BinaroBeiaencans W=8,5 kr/dac.

3aaHHbIE TApaMeTpa BO3AyXa B 1eXy cocTaBILIIOT t; =27°C u @s=70 %. [TapameTpbl Hapy>kHOrO Bo3ayxa: t;
=32 °C, Ju=T72 xx/xr, t,=7°C t,=29°C

PaccunraTh mocryruieHue Teria U BiIard B 3pUTeNIbHBIN 3a51. ONpenenauTs U MOCTPOUTD JIyd Ipoliecca Ha
i-d muarpamMme.  3agaHHbBIC TApaMeTpa BHYTPEHHErO BO3IyXa cOCTaBisioT ty =22°C u B =55 %.
Komuuaectso 3puteneii 1000 yenosek. KommuecTBo HapyKHOTO BO3/yXa HAa OJHOTO yenoBeka L,=20 m>/4ac.
Termnonocrymienus: yepe3 HapyKHbIe OTpaXJIeHUsI U OT coiHeuHor paguaiu Qo = 40000 x/x/gac =11
kBt. KomnyecTBo SIBHOTO TerUia, BRIACISAEMOrO OJTHUM YeJI0BeKOM NpH tz =22°C , Qmu =50 Br/4en, monHoro
Termna Quon = 80 B1/uen, Bnarosbiaenenuss W = 45 r/uen*uac. Temmeparypa npuTO4HOrO BO3AyXa COCTaB-
nser t; =18 °C.

[octpouts mporiecc 00pabOTKK BO3ayXa B XOJIOMHBIN MEPUOJ FOA TS PEUPKYIISIIMOHHON CXEMBbI ITPU
CIIETYIOIIUX MCXOAHBIX JAHHBIX: W30BITKH MOJTHOM TeIyioThl Q“° = 64595 Br, Bnaroseinenenus W =37,5
noan >

kr/4. Ilapamerpsl HapyxHoro Bo3ayxa: tu = -23 °C, |, = -23,4 x/Dx/kr. [lapameTpa BHYTpEeHHEro BO3/IyXa
coctaBiroT £, =20°C nu @z =40 %. s X0I0IHOro Nnepuoja roja pacxo NpUTOYHOIO BO3AyXa COCTaBIIET
G, = 24937 kr/4. Pacxon nopmupyemoro CHull Bo3yxa npuHMMaeM Kr/d..

[TocTpouTts mporecc 00pabOTKK BO3IyXa B XOJOAHBIN MEPHO rojia s MPSIMOTOYHON CXEMBI MPH Clie-
JYOLUIMX UCXOJHBIX JIAHHBIX: M30BITKU IOJHOM TermnoTel Q™ = 61595 Br, Bnarossinenenus ‘W =37,5 kr/u.



[Tapametpsl HapyxHOTO BO3ayxa: ty = -25 °C, |, =-23,4 xJlx/kr. [lapameTpa BHYTpEeHHETO BO3/IyXa COCTaB-
nsitoT to =20°C u @ =40 %. g xonomHOro mepuoja roja pacxoi MPUTOYHOIO BO3AyXa COCTABIISIET
G, = 25000 KI/M.

Omnpenenuts TpeOyemblii BO3ayxoo0MeH B rnomerenud. [lapamerpsl nputounoro Bo3ayxa: t, = 21 °C,
@, = 40 %. Hopmupyemas TemnepaTrypa Bo3ayxa B nomenieHnu t, = 28 °C, ygansemMoro cucreMoit oomieo0-
MeHHO#M BeHTWIIMH 1, = 30 °C. B momenieHnn nMeroT MecTo M30BITOUHBIE TeTUIOBbIICIeHNST Qs = 10000
kJlx/gac (monubie) n Biarosbiienenust W = 2 kr/4ac.

[Tono6pate kanopudep mapku KCk...-50A mst HarpeBa Gx=12000 kr/4 Bo3ayxa ot t1 = munyc 35 °C 1o
ts2 = 25 °C. TerumoHOCHTENb — BOZA C TeMIIeparypamu (TeMreparypHbiil rpaduk) Ha Bxoge twi= 150 C u twp =
70 C Ha Bbixoze u3 kanopudepa. JlononHuTenbHbIe (U3NYECKHE BEIUYUHBI (TEIUIOEMKOCTD, IIOTHOCTB)
MPUHATH 10 TaOIHIaM TEIUTOMU3HIECKUX CBOMCTB BOJIBI M BO3AyXa P CPETHHUX TEMIIepaTypax.

[Tono6pate BozayxonarpeBarens Mapku KIICk...-S0A mist HarpeBa G~ 4000 m3/4 Bo3myxa ot te = 10
C° no te2 = 70 C. TennoHocuTeNb — CyX0i HachlllleHHbIN nap qaBineHueM 10 krc/cm2. BoznyxoHarpeBaTenb
paboTaer 6e3 mepeoxyaxIeHus KoHJAeHcaTa. JlomoiMHUTENbHbIE (PU3NYEeCKUe BETMYMHBI (TEIIOEMKOCTh U
IUIOTHOCTh BOJIbI, TEMIIEpATypa Mapa U CKpbITask TEIUIOTa NMapooOpa3oBaHusl) IPUHATH 1O TaOIMILIaM TEIUIo-
(M3UYIECKIX CBOMCTB BO3IyXa M CyXOr0 HACBIIIEHHOTO TIapa CPEAHUX TEMITEpaTyp.

PaccunraTh Temneparypbl BoJbl Ha BXOJIE B OTOMUTENbHBIE IPUOOPHI OHOTPYOHON MPOTOYHOM CHCTe-
MBI OTOIUIEHHS 5-3Ta)HOTo 37aHus. Temmeparypa Boabl Ha BXojie B cTOsK ... °C, Ha BbIxoze .... °C. Temo-
BbI€ Harpy3KH MpUOOPOB Kax10ro 3Taxa ....BT.

JI71s1 IeproANYECKOro aKKyMYJIMPOBAHUS! JOTIOJTHUTEIHHOTO 00hEMA BOIBI, TIOTYYaeMOro TPy U3MEHe-
HUM TEMIIEpaTyphl, K CHCTEME BOJASHOIO OTOIUICHUS B BEpXHEH €€ TOuke MPUCOEAWHEH pacIIMpUTETbHBIN
pe3epByap, cooduiaronuecs ¢ atmocdepoil. OnpenenuTs HaMMEHbIINH 00BEM PaCIIUPUTEIBHOTO Pe3epByapa
IIPY YaCTUYHOM 3allojHEHHH BOJoH. JlomycTrMoe koneOaHue TemIepaTypbl BOJbI BO BpeMs MEPEPHIBOB B

paboTe CUCTEMBI OTOTUICHHS] . . ..., 00BEM BOJBI B CUCTEME. . .... (IPUHATH [t =......).
. Crl Cr2
OmnpenenuTh KOJTUYECTBO CEKIMA OTOMUTENEHBIX P P
MpUOOPOB B OAHOTPYOHOM CHCTEME OTOTUICHUS E Z ra

SO0 +—
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1. TermoHOCHTENEM B CUCTEME OTOIUICHUS SIBJISI- 3
eTcst Boaa ¢ mapamerpamu tr = 95 °C, to = 70 °C.
2. Tun oromuTenbHOro mnpudopa — paguaTop 7
MC-140-108. I[z: I 1208 | m

3. JlnameTpnl CTOSAKOB — 15 MM. I .

4. 3HavyeHHs OTOMMUTENBHBIX XapaKTEPHUCTHK M -
ko3 unmentos: ¢ = 4,19 xJ[x/(kr-°C); 1 = 1,02; Al

B2 = 1,04, n = 0,3; p = 0; Guow = 758 Br/m2; fc= = m {1367 | m
0,244 m2; B = 0,9, Atnm= 0,4-°C, a = 1,0. Frrrz 7

[R{:

Paccunrtars paBHOMEpPHYIO paziady BO3yXa U3 BOCBMHU LIEJIEH, CIEIAHHbBIX B KPYTJIOM BO3yXOBOJIE.
KonngectBo Bo3tyxa, KOTOpOe HEOOXOJMMO MOJaTh B Kaxayto mens — 1000 m3/4.

Paccrosaune mexay mensimu — 1,5 M. CKopocTh BBIXJIONA BO3/4yXa U3 Kax0H menu — 5 m/c. Ilnot-
HOCTB Bo3ayxa — 1,2 kr/m3.
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BpINoJHUTE a3pOIMHAMUYECKUI PACYET BO3AYXOBOJOB BBITSHKHOM CUCTEMBI IPUHYIUTEIBHON BEH-
TWISIUAA NPOMBIIUIEHHOTO MPEITPUATHS.
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PaccuntaTh €CTECTBEHHYIO BBITSDKHYIO CHCTEMY BCHTHIIAIMM BAHHBIX KOMHAT U CaHY3JIOB JIBYX-
ATaXHOTO JKUJIOT0 joma. Bozmayxo-
BOJIAMH CJIy’)KaT KaHajbl, pacroja- 5
raeMpie B TOJIIC KHPIUYHON CTe- T 1 4 -'9”-' h=38 M
Hbl. Kananmel Ha yepnmake oObemau- 1 \‘ “
HSIOTCS IIJIaK0aie0aCTPOBBIMU KO-
pobamu. Ilo HOpMaM BO3AyX000- / / / /
MeH (BBITSDKKA) COCTaBISAET. U3 b= 8
BaHHOU kKoMmHatel 25 M3/4, u3 ca- ' 5\

Hy3na — 25 m3/u. IIputok Bo3myxa
HEOPraHU30BaHHBIM (32 CYEeT He-
IUIOTHOCTEH B OTrPa)¥JACHUAX 3/a-
HUs1). BeITsDkKa BO3Myxa MPOU3BO-
TUTCST U3 BEPXHEHW 30HBI IMOMeEIIle- |: [ |:|
Hu# Ha Beicore 0,5 M oT morounka.
PacuetHas BHYTpeHHsS TeMIepaTy-
pa t8=18 °C. PacuerHble ATUHBI
yuactkoB 1-8 mo puc. 2.1: L1= 0,8 m; L>= 0,15 m; L3= 0,15 m; L4= 0,5 m; Ls= 3,2 M; Le= 3,8 m.




[Ipu pacuere 1-ro yuactka (cM. puc. 2.5) Obliia HalifieHa MoTe- Irr:] |

ps monHoro nasinenust AP1= 20 kI'/m2= 196,2 I1a. IToTepst moaHOTO P=10 Il"‘—‘:u_‘ll

JaBiieHus 1o 2-My y4actky (d2= 100 MM) momy4uiaachk paBHOK ' [ = 100
AP2== 28 kI'/m2= 274,68 I1a.Kak Hafgo U3MEHUTH TUAMETP BO3.LY- f;‘ﬁ— —
X0BOJIa 2-TO Y4acTKa, TOObI B HEM IOJIYYUTh MOJHYIO TOTEPIO J1aB- ___,.F'ff:. e i
nennst AP2=20kT/m2= 1962 Tla. P=18sT

TecrtupoBanue. 110 OCHOBHBIM TeMaM JIEKIMOHHOTO U IPAKTHYECKOI0 KypCOB IIPEAYCMOTPEHBI Te-
CTOBBIE BOIIPOCHI (IIPOBOAATCA Ha MPAKTUUYECKUX 3aHATHIX), COAECP)KAHUE HEKOTOPHIX M3 HUX, IIPE/ICTaB-
JICHO HUDKE.

CodveTanue 3HAUCHHUI TIOKa3aTeNell MUKPOKIIMMAara, KOTOPbIE IPH JJTUTEITEHOM U CHCTEMaTHYeCKOM BO3/ICH-
CTBUM Ha YeJOBEKa 0OECTICUMBAIOT TEIUIOBOE COCTOSIHME OpPraHM3Ma MPH MHHUMAIBHOM HAIpsDKEHUH MeXa-
HU3MOB TEPMOPETYJISIMU U olyIieHrne komdopra He MeHee yeM y 80 %o Jiro/ieid, HaXOSIIUXCsl B TIOMEIIEHUH
(o TOCT 30494) — 310:

1. OntuMmanbHble napaMeTpbl MUKPOKIMMAaTa

2. KomdopTHbIe mapamMeTpbl MEKpOKIMATa

3. omyctumble mapamMeTpbl MEKPOKITMATa

4. CraTtucTiyecKre nmapaMerpbl MUKPOKIIMATa

[Ipo1omKUTENEHOCTD OTONUTENBHOTO IEPHO/IA — ITO:

1. Tlepuon BpeMeHU MEXIy JaToM BKIIFOUEHHS CHCTEMbI OTOIUICHUS U JaTOM, clieIyromieil 3a AaToil BbI-
KJTFOUEHHUS] CUCTEMbI OTOIUICHHUS 3/IaHUSI WM ITOMEIeHus (TPyTIIbI TOMEIIEHHH )

2. Tlepuon BpeMeHH pabOThI CUCTEMBI OTOILIEHHS 3/JaHUsI, HO HaUKMHAas He mo3Hee 16 okTsa0ps U 3aKkaH4u-
Bas He paHee 15 ampens

3. PacuetHslii mepros1 BpeMeHH padOThl CUCTEMBI OTOILICHHS 37[aHUs, MPEICTABISIONINA COO0N CpeHee
CTaTHCTUYECKOE YHCIIO CYTOK B TOAYy, KOTJa CpelHss CyTOYHas TeMIlepaTypa Hapy»KHOTO BO3AyXa
ycToi4rBO paBHa 1 HIKE 8 win 10 °C B 3aBUCUMOCTH OT BUJIA 3[aHUS

B coorerctBum ¢ CIT 23-101-2004 (CHuII 23-02-2003) — TerutoBast 3alnTa 3/1aHHid, TPeIyCMaTPHBAIOTCS
CIICAYIOIINE YCIIOBUS OTPECICHUs conpoTrBiieHns Teruonepenade RO, m2-°C/Bt, orpaxnarommx KOHCTPYK-
uit:

1. DueprocOepexeHus

2. CaHUTapHO-TUTUCHUYECKHE

3. CrpoutenbHO-MOHTaKHbIE

4. DKOHOMHYECKHE

Temo nocrymnaroiee B HOMELIEHHE OT paAUaToOpa BOASHON CUCTEMbI OTOIUICHUS SBJISIETCS:
1) sBHBIM 2) CKPBITBIM 3) MOJIHBIM, PABHBIM CyMMe€ SIBHOT'O U CKPBITOTO

Teno mocTtymnaroiee B TOMEIICHUE OT COJTHEYHOU pauaIiy SBISIETCA:
1) sBHBIM 2) CKPBITBIM 3) MOJIHBIM, PABHBIM CyMME SIBHOT'O U CKPBITOTO

Temo mocTtymnaroiee B HOMELIEHHE OT SIEKTPUUYECKOTO YaHHUKA SBIISETCS:
1) sBHBIM 2) CKPBITBIM _3) MOJIHBIM, PABHBIM CYMME SIBHOT'O U CKPBITOT'O

. Kakne u3 NEPCHUCIICHHBIX HUKE MAPaMETPOB BHYTPCHHET'O BO31yXa HOPMHUPYIOTCA CHull «Ororuienune

W BCHTUJIAIUA» .
1. Temmepartypa Bo3nyxa 2. Bmarocomepxanune. 3. OTHOCHTENBHAS BIAKHOCTE 4. Termoconepxanme

TpeGyembie BO3MyX000MEHBI B TIOMEIICHUU (B pe3yJbTaTe PEIIeHUN ypaBHEHUN OanaHCOB IO Bpe-
HBIM BBIJICIICHUSIM) COCTaBUJIU:

1o Terom3obITkaM — 1000 M3/u;

1o BiaroBbLaeneHnsM — 2000 M3/

10 yriaekucnomy rasy — 500 m3/u.

3a pacuernbIii npunsan 1000 M3/, Kak Takoe pelIeHHEe OTPA3UTCSA HA BIArOCOAEPKAHUM BO3AyXa B
TTOMEIIICHU U

1. yMeHpIIUTCA 2. YBETUYUTCSL 3. OCTAHETCS HEU3MEHHBIM
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Terutoconepkanust BO3ayXa B 1-M U BTOPOM MOMEMICHUAX OAMHAKOBBL. OTHOCUTEIbHAS BIAXHOCTH BO3-
ayXa B 1-M IMOMEIIEHHH MEHBIIIE 4eM BO 2-0M. Kak COOTHOCSATCS TeMIeparyphl BO3ayXa B IepBoM 1 u
BropoM tr momemennsx? Dti<te  2) i=tb  3) t1>h

Kakoit mya nporecca (1.....7), XxapakrepusyeT H3MEHEHHE IMapaMeT-
POB BO3JlyXa €CIIM B MOMEIICHINH UMEIOT MECTO SIBHBIC TEIUIOBBIJIENIE-
HUA IPpU OTCYTCTBUU TCIJIOIIOTEPD.
g=+00 Kakoit nyu npornecca (1,2.....7), Xapakrepu3yeT HM3MEHEHHUE Napa-
MCTPOB BO3yXa €CJIM B IOMCHICHNHU UMCIOT MCCTO SABHBIC U CKPBLITHIC
TCIIJIOBBIACIICHUA ITPHU OTCYTCTBUU TCILUIOINIOTCPDb.

Kakoit myu mpouecca (1...5..7), xapakrepusyeT HW3MEHEHHE Tapa-
METPOB BO3MyXa €CIIM B IOMEIICHUH MMEIOT MECTO OTPHIATEIIbHBIC
SIBHBIE TEIUION30BITKA IIpr1 HEU3MCHHOM BJIAroCOACPKaHUU.

Kakoit myu mpouecca (1...4..7), xapakrepusyeT HW3MEHEHHE Tapa-
METPOB BO3/[yXa B OPOCUTEIIHHOM Kamepe.

Kakoit myu mpouecca (1...4..7), xapakrepusyeT HW3MEHEHHE Tapa-
METPOB BO3/yXa, €CIM TMPOHMCXOJUT TPOIECC TOTJIONICHUS BIIard W3
BO3/IyXa MPY HEU3MEHHOM TEIIOCOICPKAHHH.

Kakoit myu mpouecca (1...6..7), xapakrepusyeT HW3MEHEHHE Tapa-
METPOB BO3/yXa B OaHE 3MMOM, IMOCIE TOTO KaK OTKPBHUIA BXOIHYIO
JIBEPb.
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B kakom ciydae mis onpenenenus TpeOyeMoro Bo3IyXx000MeHa B MIOMEIICHHN COCTABIISTFOTCS] U PEIIAFOTCS
ypaBHEHUsI OATAHCOB TI0 BPETHBIM BbIjIeNieHHsM (1 TIpaBUITGHBIN OTBET).

1. Tlpu 3HaUUTENBHBIX TETUIOM30BITKAX;

2. Tlpu He cTaObMITBHBIX (MEHSIIOIMXCS BO BPEMEHH ) TETUIO U BIAroBbIICIICHHUIX;

3. HpI/I KOHIICHTpalluX BPECIAHBIX BbIJlCJ'ICHHﬁ BBIIIE NPEACTIbHO-A0ITY CTUMBIX

4. IlepBbIe TpU OTBETA HE BEPHBI.

YkazaTh OCHOBHBIE TIPOLIECCHI 0OPAOOTKH BO3/IyXa B XOJIOTHBIN TIEPUO/T;
d) HarpeBaHHC BO3IyXa M €r0 YBIOKHCHIC,
b) HarpeBaHue BO3Iyxa M €ro OCYIICHHE;
C) HarpeBaHHE U OXJIAKICHUC BO3IyXa;
d) marpeBaHme, OCyIIIKa M ITOJOTPEB BO3AyXa.

Koneunas nens pacuera popcyHOUHOH OPOCUTEIBHON KaMephI:
a) ormpe/eseHHe KOJINIEeCTBA UCTIAPUBIIICHCS BOJIBI;
b) ompenenenue pacxona BOAbI U AaBJICHUS repea GOPCyHKAMHU;
C) ormpe/eseHUue TEMIIEPATYPhI BOJIBI;
d) ompenenenue ko3 uUIMEHTa HHTEHCUBHOCTH OPOIICHHUSI.

Br16epuTe 0OCHOBHBIE JIEMEHTHI TAPOKOMITPECCHOHHON XOJIOIUIbHON MAIlIUHBI:
d) HCMapuTesib ¥ KOHJICHCATOP;
b) koMmpeccop U peryasTop moToKa;
C) HacocC U TEIIOOOMEHHUK;
d) BEHTWJIATOP U TEPMOPETYIUPYOUIHH BEHTHIIb.

[TpunIHI paboThl MAPOKOMIIPECCUOHHON XOJIOMIbHON MAITUHBI:
d)  HCMOJIb30BaHME TEIUIOBOM SHEPTHH JIJIs MOBBIIICHUS KOHIICHTPAIIUHA PACTBOPA;
b)  ucmomp3oBaHUE TEIUIOTHI (Ha30BOr0 MEPEXoja XJIaJareHra M3 KUIKOTO COCTOSHHS B ra3000-
pasHoe;
C)  HCMOJIb30BaHHE TEIUIOTHI AOCOPOIMHA KOMITOHEHTOB
d)  ucmosb30BaHME TEILIOTHI TPSHUSI.

VYka3aTb TpH OCHOBHBIX YCJIOBHS UCIIOJB30BaHus penupkyisinuu B CKB:
a)  OTCYTCTBHE BPEIHBIX H I0KaPOOMACHBIX BEIIECTB B BO3/YXE;
b)  cooTBeTCTBHE apXUTEKTYpPHBIM M TEXHUKO-DKOHOMHUYECKUM TPEOOBAHHSIM;
C)  DHTANbIUS YAAISEMOr0 BO3/yXa JETOM HIKE SHTAIBIIUU HAPYIKHOTO BO3/IyXa;
d)  oHTanBNUA yAanasieMoro BO3AyXa B JISTHUH mepuo/ OOJblIe SHTAIBIINHE HAPYKHOTO BO3/IyXa.




Kpurtepuu onennBanusi TectoBoro onpoca: 70% npaBUIBHBIX OTBETOB — YAOBIECTBOPUTEIBHO,
80% - xopomo, 90% - OTINYHO.

IIpoMe:kyTouHAasi aTTecTalMs OCYIIECTBIIICTCS B KOHIIE CEMECTpa, B 7 ceMecTpe B popme 3aue-
Ta ¥ [OCIIE 3aBEPIICHUS H3YyUCHUS JUCIUILUIMHBI B § ceMecTpe B popMe IK3aMeHa.

Ecmu cryneHt mo BceM opmaMm Tekymiero KoHTpois (7 ceMecTpa) AEMOHCTPHUPYET pe3yJbTarhl
o0yueHust (3HaTh, yMETh, BIIAJIETh) COOTBETCTBYIOIIHE:

BBICOKOMY YPOBHIO (OTJINYHO) — 3a4€T IPOCTABIIETCS aBTOMATUYECKH,

0a30BOMY ypOBHIO (XOpOIII0) — coOeceoBanme 1Mo | BOIPOCY M3 TEOPETHIECKOTO Kypca (TpH mep-
BBIC pa3Jiena);

IIOPOTOBOMY YPOBHIO (YZOBJIETBOPUTENIBHO) - co0eceioBaHue 1o 2,3 BOIpocaM U3 TEOPETHUECKO-
ro Kypca.

JK3aMeH BKJIIOYAET TPU BOINPOCA TEOPETHUECKOM yacTu. JlJis MOArOTOBKU K OTBETY Ha BOMPOCHI
Ounera, KOTOPBIM CTYyIEHT BBITACKUBAET CIIy4dallHbIM 00pa3oM, OTBOAMTCA BpeMs B npeaenax 60 MUHYT.
ITocne oTBeTa Ha TeOpeTUUYECKHE BOIPOCHI OMIIETa, IPENo1aBaTelb 3a1a€T JOIOTHUTEIIBHBIE BOIIPOCHI.

Pacrnipeniennienne BompocoB Mo OumiieraM HaXOAMTCS B 3aKPBITOM JUIsl CTYyAEHTOB jaoctymne. Kom-
IUIEKT OMJIETOB JJISl NMPOBEJACHUS HK3aMEHa 0 JAUCLUUIUIMHE €KEroJHO YTBEp)KIAeTcs Ha 3acelaHuu Ka-
benpsl.

Tunosoti éapuanm 3K3aMeHAYUOHHO20 burema

MWHOBPHAYKHA POCCHUU
®EJIEPAJILHOE I'OCY JIAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICLIEI'O OBPA3OBAHU S
«BEJTOPOICKHIN TOCYJAPCTBEHHBIN TEXHOJIOTHYECKA
YHUBEPCHUTET um. B.I'. HIYXOBA»
(BI'TY um. B.I'. IllyxoBa)

Kadenpa TemnorazocHabkeHre ¥ BEHTHISAINS

Jucrurumimaa O00py/IoBaHUE W SHEprocOeperarmnfe TeXHOIOTHU 00eceueHHs MUKPOKJINMATa
Hampasnenue 08.03 01 CtpouTtenscTBO

[Ipodmns TemmorazocHadkeHNE, BEHTHIISINS, BOAOCHAOKEHNE U BOJOOTBEICHUE

31aHUW, COOPYKEHUW U HACEJICHHBIX IYHKTOB

3K3AMEHALIMOHHBINA BUJIET Ne 1

1. O6paboTka Bo3ayxa B (OpCYHOUHBIX Kamepax opoiueHus. [loctpoenue mporeccos
o0Opabotku Bo3nyxa B [-d auarpamme najsi J€THEr0 U 3UMHETO PEXUMOB pabOTHI B
CUCTeMaxX U30TEePMUYECKOT0 U aradaTHOrO THUIIA.

2. Knaccudukanus, ob1actb NpUMEHEHHsI TApOBOro OTOIUICHUS. CXeMbl 3aMKHYTBHIX U
Pa30MKHYTBIX CHUCTEM HapOBOT0 OTOIJICHUS.

3. TeroBoii Hacoc. YCTpOHCTBO, pacueTHbIE 3aBUCUMOCTH.

YTBepkaAeHO Ha 3aceaHuu Kadeapbl , IpoToKkos Ne
(nara)

3aBeyronuii kadempoit / B.A. YBapos




5.4 Onucanue KpUTEpHEeB OLCHUBAHUS KOMIIETEHIIMI M IIKAJIbI OLlEHMBAHUSA

[Ipy mpomeKyTOYHOW aTTeCTalMd B (OpME 3K3aMEHa, HUCIOJIb3YETCs CIEAYIOoIast
IIKaJia OIEHUBAHUSA: 2 — HEYAOBJIETBOPUTENIHHO, 3 — yIOBJIETBOPUTENBHO, 4 — XOPOIIIO, 5 —
OTJINYHO.

Kpurepunsmu oneHuBaHus JOCTHKEHNUN ITOKA3ATEIIEH SBISIOTCS:

HaumenoBanue
MoKa3aTelisl OLICHUBAHUS
pe3ysibTaTa 00y4eHUs 110
MPAKTHKE

Kpurepuii onenuBanus

3HaHUE TEPMHHOB, ONPEAEICHUM, MOHITHIM

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLIEHHH, TPUHIIMIIOB
O0beM OCBOCHHOTO MaTepuasa

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh M3JIOKEHUS. M MUHTEPIIPETAlUY 3HAHUI

YMeHue Hcnonbp30BaTh TEPMUHBI, ONPENIETICHUS], TOHSITHS

YMeHue HCnonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHHUS,
TIPUHIIUATIBI

O0beM OCBOCHHOTO MaTepHasia

CriocoGHOCTB MOJIHOCTHIO OTBEYATh Ha BOIIPOCHI

CriocoGHOCTh YETKO M3JIaraTh U HUHTEPIPETUPOBATh 3HAHUS
BnageHnue 3HaHUSIMH, TEPMUHAMU, ONIPENICTICHUSIMU, TOHSITUSIMU
Brnanenue 3HaHUSIMH OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLIEHUH, TPUH-
L[UIIOB

O06beM OCBOCHHOTO MaTepHasa

IToHOTa OTBETOB HA BOMPOCHI

YeTKOCTh M3JI0KEHHS M MHTEPIPETALNY 3HAHUN

SHauus

VYmMmenue

Bmanenne

OHGHK& MMpCroAaBaTCJICM BBICTABIIAICTCA MHTCTPAJIBHO C y‘léTOM BCEX IOKazartejei
U KPUTCPUCB OICHHUBAHU:I.

Ornenka copMUPOBAHHOCTH KOMIIETEHIIMH 1O MTOKa3aTeNt0 3HAHMUS.

YpoBeHb OCBOCHHUS U OLIEHKA

2 3 4 5
3HaeT TEPMUHBI U 3HAEeT TEPMUHBI U
OIpeIeNIeHHs, HO OIpeAETICHUsI, MOKET
JIOITyCKaeT HeTOY- KOpPPEKTHO chopMy-
HOCTU (hopMynupo- JIMPOBATh UX CAMO-
BOK CTOSITEJIBHO

Kpurepuit

3HaHHE TEPMUHOB,
OIpeJIeNIeHU , Mo-
HATUH

He 3naet Tepmu-
HOB U Ompezere-
HUHI

3HaeT TepMUHBI U
onpeeneHus

3HaeT OCHOBHEIE 3a-
KOHOMCPHOCTH, CO-

3HaeT OCHOBHBIE

HAaeT OCHOBHLIE
3HaHMe 0CHOBHBIX |[1€ 3HAET OCHOBHBIE 3 3aKOHOMEPHOCTH, OTHONICHIUS, TpHH-
. |3aKOHOMEPHOCTH M |3aKOHOMEPHOCTH, |COOTHOIICHUS,
3aKOHOMEPHOCTEH, LUIIBI IIOCTPOCHHUS
. COOTHOILIIEHNS, COOTHOIIIEHH, MIPUHITUIIBI TTOCT- o
COOTHOIIIEHUI .  |3HAHHH, MOXKET ca-
’ MIPUHLIMIBI TIOCTPO- |[IPUHITUIIBI TTO- pO-CHUS 3HAaHUH,
IIPUHIIAIIOB o Ny MOCTOSTENIHHO UX I10-
€HUs 3HAHUH CTPOCHHMSI 3HAHUN |MX MHTEPIPETUPY-

JIYUYUTB U HUCIIOJIB30-

€T U UCIIOJIb3YCT
BaThb

O06nazaer TBEPIBIM U
3HaeT TOIBKO OC- a P

O0BEM OCBOEHHO-
ro MaTepuasa

He 3naer 31Ha4u-
TEJIBHOU YaCTH Ma-
Tepuaia JIUCLH-
TUTHHBI

HOBHOW MaTepuan
JVCLUUIUIMHBI, HE
YCBOMII €0 JeTa-
nen

3HaeT MaTepHual
JMCLUIUIMHBI B
JIOCTaTOYHOM
obbeme

[MOJTHBIM 3HAHUEM Ma-
Tepuana IUCIUTLIH-
HBI, BJIaJiceT JOMOJ-
HU-TEIBHBIMHU 3HAHU-
SIMU

IlonHOTa OTBETOB

He naet oTBeTHI Ha

JlaeT HenoHbIE

JlaeT oTBETHI Ha

I[aCT IMOJIHBIC, pa3-




Ha BOIPOCHI

OOJIBILIMHCTBO BO-
IPOCOB

OTBCTHI HAa BCC BO-

IPOCHI

BOITPOCHI, HO HE
BCE - [IOJIHBIE

BEPHYTHIC OTBETHI HA
MIOCTABJIEHHBIE BO-
IIPOCHI

HHS U UHTEPIIpE-
Talllu 3HAaHUH

YeTKOCTh U3JIOXKE-

WN3naraer 3Hanug
0€3 JIOrM4eCKOM Mmo-
CIIEIOBATENIb-HOCTH

M3maraer 3Hanud ¢
HapYLICHUSIMU B
JIOTUYECKOM II0-

CIIE€A0BAaTCIb-HOCTHU

H3maraet 3Hanus
0e3 HapylIeHH B
JIOTHYECKOU MO~
CJIeIOBaTelb-
HOCTH

Wzmaraer 3HaHus B
JIOTUYECKOM TT0CIe-
JIOBaTeJIbHOCTH, Ca-
MOCTOSITEJILHO UX UH-
TEePHPETUPYS U aHa-
JTA3UPYS

He wutroctpupyer
U3JI0’KEHUE T0sIC-
HAOIIMUMU CXEMa-
MH, PUCYHKaMH U

puMepamu

Brinmonnsger nosic-
HSIIOIKE CXEMBI U
PUCYHKH HEOpEexK-
HO U C OIIMOKaMH

Brinonager mo-
SCHSIFOILME PU-
CYHKHU U CXEMBI
KOPPEKTHO U MO-

Brimmonnser moscHs-
IOIME PUCYHKU U
CXEMBI TOYHO U aK-
KypaTHO, pacKpbIBas
MOJIHOTY YCBOCHHBIX

HSATHO

3HaHUU

3HaHUuA

HesepHo n3naraer
W UHTEPIPETUPYET

Homnyckaet He-
TOYHOCTHU B U3-
JIO)KEHUU U UH-
TepIIpeTaIu
3HAHHUI

JJaract 3HaHusd

I'pamoTHO M
10 CYILECTBY U3-

I'pamMOTHO ¥ TOYHO
W3J1araeT 3HaHus,
JIEJIaeT CaMOCTOsA-
TEJIbHBIE BBIBOJIBI

Onenka c)OpMUPOBAHHOCTH KOMIIETEHIIUM IO MIOKA3aTENI0 Y MCHHUS.

Kpurepuit

YpoBEHb OCBOEHHUSI M OLIEHKA

2

3

4

5

VmMmenune wuc-
MOJIb30BaTh TEP-
MHHBI, OTIpe/ie-
JICHUS, TIOHATHSA

He ymeer ucnonp-
30BaTh TEPMUHBI U

OTIpEICIICHUS

YMeeT HCIIOIb30BaTh
TEPMUHBI U OTIpEIe-
JICHUSI, HO JIOTTYCKaeT
HETOYHOCTH (hopmy-
JTUPOBOK

YMeeT ncronb-
30BaTh TEPMHU-
HBI U OTIpe/ie-
JIEHUS

YMeeT UCIoib30BaTh
TEPMUHBI U OTpeaee-
HUS1, MOYKET KOPPEKTHO
chopMyIIMpOBaTh MX Ca-
MOCTOSITEJILHO

VmMmenune wuc-
I0JIL30BAaTh OC-
HOBHBI€E 3aKOHO-
MEpPHOCTH, COOT-
HOIIICHUS, TIPUH-
LIUITBI

He ymeet ncnonn-
30BaTh OCHOBHBIC

3aKOHOMCPHOCTH U

COOTHOILIICHMA,

IIPUHIMIIBI ITIOCTPO-

€HUS 3HAHUU

YMeeT HCII0JIb30BaTh
OCHOBHBI€ 3aKOHO-
MEPHOCTH, COOTHO-
IICHUs, IIPUHIIUIIBI
IMOCTPOCHUA 3HAHWI

YMeeT ucIoib-
30BaTh OCHOB-
HEIE 3aKOHOMEP-
HOCTH, COOTHO-
IICHUS, IPUH-
LIUTIBI TIOCTPO-
C€HUS 3HAHUH, UX
HHTEPIPETUPYET
1 WCIOJIB3YET

VYMeeT UCIIONB30BaTh
OCHOBHBIC 3aKOHOMEP-
HOCTH, COOTHOIIICHMS,
MIPUH-LIHAIIBI IOCTPOCHHUS
3HAaHUI, MOXKET CaMo-
CTOSITEIILHO UX TIOJIY-
YUTH U UCHOJIL30BATh

O0BEM OCBOEH-
HOT0O MaTepuala

He cnioco0Oen k
OCBOEHHIO 3HAYH-
TEJILHOM YacTH
Marepuaa Jauc-
LUTIIAHEL

Croco0eH K ocBoe-
HHIO TOIBKO OCHOB-
HOM MaTepuaj Juc-
LUTLIAHBI, HE YCBOMII
€ro nerajei

CrocobeH K
OCBOECHHUIO Ma-
Tepuasa JUCIH-
IUIMHEI B IOCTa-
TOYHOM 00OBEME

OO0mazaeT TBEpAbIM U
[IOJIHBIM 3HAHUEM Mate-
puaja IuCUUILIA-HBI,
BJIAJIEET JOIOJIHH-
TEIBHBIMU 3HAHUSIMHA

CrocoOHOCTh
ITOJHOCTBIO OT-
B€YaTh Ha BO-
MIPOCHI

He naet oTBeThI Ha

OOJIBILIMHCTBO BO-
MPOCOB

I[aeT HCIIOJIHBIC OT-
BETHI Ha BCE BOIIPO-
Chbl

JlaeT oTBETHI Ha
BOMPOCHI, HO HE
BCE - TIOJTHBIE

JlaeT nosiHbIE, pa3Bep-
HYTbI€ OTBETHI Ha IO~
CTaBJIEHHBIE BOIIPOCHI

CriocoOHOCTE

YETKO M3J1araTh
Y MHTEPIPETH-
pOBaTh 3HAHHUS

Usnaraer 3HaHus
0e3 JIOrM4ecKoi
IOCJIEOBATEND-
HOCTH

W3naraer 3Hanuys ¢
HapyLIEHUSIMU B JIO-
THYeCcKOH IOCIeI0-
BaTeJIb-HOCTU

W3naraer 3HaHus
0e3 HapyIIeHUH
B JIOTUYECKOM
Iocyie10BaTeNb-
HOCTHU

W3naraet 3HaHUS B JI0-
TUYECKOM MoCiea0Ba-
TEJIBHOCTH, CAMOCTOS-
TEJIbHO UX UHTEPIPETH-
Py M aHATH3UPYS

He criocoben wi-
JIFOCTPUPOBATH
MOSICHSIOLLIUMUA

Cnoco0O€eH BBITIOI-
HSThH TIOACHSIOIINE
CXEMBbI U PUCYHKH

Cnoco0OeH BbI-
[IOJIHATB IOSIC-
HSIIOIINE PUCYH-

BrInomHAET NOSACHSIO-
KU C PUCYHKHU U CXCMBbI

TOYHO U AKKYpPAaTHO,




CXeMaMH, PUCYH-
KaMH U IpUMepa-
MH

HEOPEIKHO U C
omuoKaMu

KU U CXEMBI
KOPPEKTHO U
TIOHSITHO

pacKpbIBasi MOJHOTY
YCBOCHHBIX 3HAHUI

HesepHo usnaraer
W UHTEPIPETUPYET
3HaHUuA

Honyckaet HeTou-
HOCTHU B U3JIOXKE-
HUU U UHTEPIIpETa-
LMY 3HAHUH

I'pamoTHO M
110 CYILLIECTBY
U3JIaracT 3Ha-
HUS

C

I'pamMOTHO ¥ TOYHO U3-
JlaraeT 3HaHus, JeIacT

aAMOCTOATCIIBHBIC BbI-

BOJBI

Onenka chopMUPOBAHHOCTH KOMIIETEHIIMH O TTOKa3zaTeno BiajgeHus.

Kpurepuit

YpoBeHb OCBOEHUS U OLIEHKA

2

3

4

5

Bmanenune 3HaHu-
SIMU, TEpPMHHAMH,
OTIPE/ICTICHUSIMU,

MOHATHUSIMA

He Bianeer tepmu-

SAMUA

HaMU U ONIpPCACIICHU-

Bunaneer repMuHaMu
U OTIpe/IeNICHUSIMH,
HO JIOITyCKaeT He-
TOYHOCTH (HOPMYITH-
POBOK

Bnaneer repmuna-
MU U OTIpEICTICHH-
AMUAU

Biraneer tepmuHaMu u
OIIPENETICHUAMHU, MO-
JKET KOPPEKTHO chop-
MYJIAPOBATh UX CaMO-
CTOSITENIEHO

Bnanenune 3Hanu-
SIMM OCHOBHEIX 3a-
KOHOMEPHOCTEMH,
COOTHOIIICHHI,
MIPUHITATIOB

He BiageeT ocHOB-
HBIMU SaKOHOMepHO-
CTSIMH M COOTHOIIIE-
HHAMU, HpI/IHIII/IHaMI/I
MOCTPOCHUS 3HAHU

3aKOHOMEPHOCTSIMU
N COOTHOIICHUAMU,
IIpUHOUIIaMU I10-
CTPOEHUS 3HAaHU I

Briangeer ocHOBHBIMH

Bitaneer OCHOBHBI-
MU 3aKOHOMEPHO-
CTSIMU U COOTHOILIE-
HUSMH, IPUHIIATIA-
MU ITOCTPOCHHUS
3HaHUH, UX UHTEP-
MIPETUPYET U UC-
MIOJIb3YET

Brnaneer ocCHOBHBIMH
3aKOHOMEPHOCTSIMU U
COOTHOIIICHUSIMH,
MPUHITATIAMH TIOCTPOE-
HUS 3HAHUM, MOYKET
CaMOCTOSITEITEHO X
MOJYYUTh U UCIIOJIB30-
BaTh

O0BEM OCBOEHHO-
ro Marepuaia

He Bnaneer 3Ha4n-
TEIHLHOM YacThIO Ma-
TepHayia TUCITUTITH-
HBI

Bnaneer Tonsko oc-
HOBHBIM MaTepHa-
JIOM JHACLUILIMHEI,
HE YCBOMWJI €T0 JeTa-
JIei

Bnaneer marepua-
JIOM JTUCIUILINHEI B
JIOCTATOYHOM O0Bb-
eMe

Ob6mnanaer TBEpABIM U
IIOJIHBIM 3HAHHUEM Ma-
TepHaa AUCIUILIN-HBI,
BJIJICeT JIOTOIHU-
TENbHBIMH 3HAHUSAMH

TlonHoTa oTBETOB
Ha BOIIPOCHI

He naer orBethl Ha
OOJBITTMHCTBO BOMIPO-
COB

JlaeT HemoJIHBIE OT-
BETHI Ha BCE BOIIPO-
CBI

JlaeT oTBETHI Ha
BOIIPOCHI, HO HE BCE
- TIOJTHBIC

JlaeT nomnHbIe, pa3Bep-
HYTBIE OTBETHI Ha I10-
CTaBJIEHHBIE BOITPOCHI

YeTKOCTh U310Ke-
HUS U UHTEPIIpe-
Talluy 3HaAaHUHN

Bnaneer 3HaHUSIMU
0e3 JJOrM4eCKoii I10-
CIIEI0BATEIL-HOCTH

Bageer 3HaHuAMU C
HapyIICHUSIMH B JIO-
THYSCKOH ITOCNIEN0-
BaTeIb-HOCTH

Bmageer 3Hanmsamu
0e3 HapyIIeHHiT B
JIOTHYECKOM TT0CIIe-
JIOBaTeIb-HOCTH

Bmaneer 3Hanmsamu B
JIOTHYECKOH TOCIIEIIO-
BaTeJIbHOCTH, CAMOCTO-
SITEITLHO WX MHTEPIIPE-
TUPYS U aHATH3UPYS

He criocoOen nimro-
CTPUPOBATh MOSICHS-
FOIMMH CXEMAaMH,
PUCYHKAMH H TIPH-
Mepamu

CriocoO€H BBIIOJI-
HSTH ITOSICHSIIOIIINE
CXEMBI U PUCYHKH
HEOPEKHO U C
OIIIMOKaMH

CriocoOeH BBIIIOJI-
HSTH HOSICHSIOILINE
PHUCYHKH M CXEMBI
KOPPEKTHO U T0-
HSTHO

BrmoHser noscHsro-
I PUCYHKH U CXEMBI
TOYHO W aKKypaTHO,
pacKpbIBast IIOJTHOTY
YCBOEHHBIX 3HAHUU

HesepHo uznaraer u
HHTEPIPETUPYET
3HaHUS

Jomyckaer HeTOU-
HOCTH B U3JIOXKeE-
HUU 1 UHTEPIpETa-
UM 3HAHUH

I'pamoTHO U IO
CYLIECTBY H3J1ara-
€T 3HaHUSA

['paMOTHO U TOYHO U3-
JlaraeT 3HaHHUs, eNaeT
CaMOCTOSATEIIbHBIC BbI-
BOJIBI

JIeKIMoHHBIE U MNPAKTUYCCKUC 3aHATHUA: ayJAUTOpUA, OCHAIICHHAA Hpe3eHTaHHOHHOﬁ TGXHHKOﬁ,

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHUE
6.1 MaTepuajbHO-TEXHUYECKOE O0ecredeHne

KOMIUJICKT 2JICKTPOHHBIX Hpe3eHTaL{HI>i, 3aJI KypCOBOT'O U JUIIJIOMHOI'O ITPOCKTUPOBAHMU.

Harnsgusie mocoous B BHIC ﬂCﬁCTBYIOIHHX HaGOpaTOpHO-3KCHCpI/IMCHTaHBHLIX YCTAaHOBOK CHCTCM

BCHTHUJIAIUH U OTOIIJICHUS .




6.2 JInueH3uoHHoe U CBOOOTHO pacnpocTpaHsieMoe
NPorpaMMHoOe odecneyeHmne
[MporpammHubie komIuTeKchl «Autocady, «MS Wordy

6.3 IlepevyeHpb y4eOHBIX U31aAHUN M Y4eOHO-METOAMYECKUX MATEPHAJIOB

IIepeuyeHb OCHOBHOM JIUTEPATYPHI

1. 3enukoB B.B. CripaBouHUK HHXEHEpPa IO OTOIUIEHUIO, BEHTUISILIMYA U KOHAULIMOHUPOBAHUIO
[DnexTponHsbIi pecypc]/ 3enukoB B.B.— DiekTpoH. TekcToBbie nanubie.— M.: MH(ppa-UHkenepus,
2013.— 624 c.— Pexwum nocryna: http://www.iprbookshop.ru/13551.— DBC «IPRbooks»

2. Cubuxun, M. 10.  Texnonorus sHeprocoepexenus: yueonuk / M. 0. Cubukum, 0. 1. Cubu-
KHH. - 3-€ u31., mepepad. u o - Mocksa : @opym, 2012. - 352 ¢

3. CBuctyHoB, B. M. OTomenue, BEHTWIALNS U KOHAUIIMOHUPOBAHUE BO3AyXa OObEKTOB arpo-
MIPOMBIIIJIEHHOT'O0 KOMILJIEKCa U KUJINITHO-KOMMYHaJIbHOTO X03sicTBa : yueb. s By30B / B. M. CBucry-
HoB, H. K. [Tymuskos. — 2-e u3a. — CII6. : U3a-Bo Iomurexnuka, 2007. — 422 c.

4. TermocHaGxxenne u BeHTHISAMSA. KypcoBoe u auruiomHoe npoektupoBanue./ [lox pen. Ipod.
b.M. Xpycranesa -: U31-80 ACB, 2005.- 576 c.

5. Cubukum, 0. JI. HerpanunuonHbsie 1 BO30OHOBISIEMbIE HCTOYHUKN SHEPTHH: yuel. mocodue
s ctyneaToB By30B / 0. 1. Cubukun, M. 10. CubukwuH. - 2-e u3n., crep. - Mocksa : KHOPYC, 2012. -
240 c.

6. Camapun O./[.IToxg6op o6opy0BaHUS TPUTOUYHBIX BEHTHIISIITAOHHBIX YCTAHOBOK (KOHTUITHOH €-
poB) tuna ANR u UTR [DnexTpoHHBIN pecypc]: METOIMYECKHE YKa3aHUsI K KypCOBOMY U TUTNIOMHOMY
MIPOEKTUPOBAHHIO/ — DJIEKTPOH. TEKCTOBbIE TaHHbIe.— M.: MOCKOBCKHUI TOCy1apCTBEHHBIN CTPOUTEb-
HeIi yauBepcureT, ObC ACB, 2015.— 32 ¢.— Pexxum goctyma: http://www.iprbookshop.ru/30439.—
OBbC «IPRbooks»

7. Camapun O./1., boraaps M.U. [Togbop TemnoyTHIM3aimoHHOT0 000pyA0BaHUS IS [ICHTPAJIb-
HbIX KOHIAUIIMOHEPOB UTR 1 ANR [DnekTpoHHBIN pecypc]: METOAMYECKHUE YKa3aHUs K KypCOBOMY U JU-
IIJIOMHOMY MTPOCKTUPOBAHUIO/ — DJIEKTPOH. TEKCTOBBIC JaHHBIC.— M.: MOCKOBCKHI rOCYIapCTBEHHBIM
ctpoutensHblil yauBepcutet, ObC ACB, 2015.— 24 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/30441.— DBC «IPRbooks».

8. XKepnwikuna M.H. CucteMbr o0ecriedeHrs MUKPOKIUMATa 3IaHU U COOPY>KEHHUH [ DIeKTPOHHBIN
pecypc]: yuebnoe nocodue/ Kepnoikuna M. H., SIpemenko C.A.— DJeKTpOH. TEKCTOBBIE AaHHBIe.— Bo-
poHex: BopoHeXCKHil rocyJapCTBEHHBIN apXUTEKTyPHO-CTpoUTeIbHbIN yHUBEepcuteT, ObC ACB,
2013.— 162 c.— Pexxum poctymna: http://www.iprbookshop.ru/22669.— 3BC «IPRbooks».

IlepedyeHb 1OMOJHUTENbHOI JUTEPATYPbHI

1. Kpacnos FO.C., bopucornetckas A.Il., AatunoB A.B. CucTeMbl BEHTHIISIIMM ¥ KOHJIUIIMOHUP O-
BaHMs. PekoMeHamy mo npoeKTUPOBaHUIO, UCTIBITAaHUAM U Hajaake. — M.: TepmoKym, 2004. — 373 ¢

2.

3. Cubukun, FO. /1. OTonneHue, BEeHTUISAIMUSA U KOHAUIIMOHUPOBAaHUE BO3yXa: yuel. mocooue / HO.
. Cubukun. — M.: Axagemus, 2004. — 304 c.

4. CuctemMbl BEHTUJISIIMU M KOHIUITMOHUPOBaHUs. Teopus u mpakTuka: yued. mocodue / B. A. Ana-
HbeB, JI. H. banyesa, A. JI. l'ansnepun, A. K. 'opogos, M. FO. Epemun [u ap.]. — M. : EBpoxiumar,
2000. - 416 c.

5. CtpoutenbHble HOpMBI U npaBuia. OTOIUICHUE, BEHTUIISIINS U KOHJUIIMOHUPOBAHUE BO3AyXa.
CHulI 41-01-2003 — M.: U3x-Bo LIHTU, 2004.

6. CtpoutenbHble HOpMBI U TipaBuia. CtpoutensHas kiuMatonorus. CHull 23-01-99 — M.: U3n-Bo
I[IHTH, 2000.

7. CtpoutenbHble HOpMBI U TipaBuita. CtpoutensHas teriotexHuka. CHull 11-3-79* — M.: U3a-Bo
HTH, 1998.

8. CipaBOYHUK MPOEKTUPOBUINKA. BHYTpeHHHE CaHUTApHO — TEXHUYECKUE yCTpoicTBa. B 2-X ya-
ctax Y.2. Bentuisanus u kouaunuoHupoanue Bosayxa / Ilox pen. Craposeposa.-M.:Crpoiinznar,1978. -
502c.

7. CazonoB D. B. Bentunsmus oOmmecTBeHHBIX 37aHuil: yuel. mocodue Al CTYyJeHTOB BYy30B, 00Y-



YaroImmxcs 1o cneruansaoct "TerorazocHadxkenue u BeHtuisius” / D. B. Cazonos. — Camapa : Ilpo-
rpecc, 2008. — 185 c.

8. Ipormeccrl 00pabOTKH BO3AyXa B IEHTPATBHBIX KOHIUIIMOHEpaX [DIEKTPOHHBIN pecypc]: MeTo-
JMYECKHE YKa3aHUS K KYpCOBOMY MPOEKTUPOBAHUIO/ — DJIEKTPOH. TEKCTOBbIE NaHHble.— Huxuauit Hos-
ropox: Hmxeropoackuil rocynapcTBEHHBIN apXUTEKTypHO-CTpOUTENbHBIM yHuBepcurer, ObC ACB,
2009.— 48 c.— Pexum goctyma: http://www.iprbookshop.ru/16049.— 3BC «IPRbooks»

6.4. IlepevyeHb HHTEPHET PecypcoB, NPOGeCcCHOHATBHBIX 023 JAHHBbIX,

UH(POPMALMOHHO-CIIPABOYHBIX CUCTEM
1. http://www.avok.ru/
2. http://www.u-wert.net


http://www.sapr2k.ru/

YTBep:xkaenne paboyed nporpamMmmsbl 0e3 H3MeHEHHH

Pa6ouas nporpamma 6e3 n3aMeHeHui yrBepxkaeHa Ha 2020/2021 y4e6GHbIH rof.
[Tporokon Ne 11 3acenanus kadenpsl ot «21» mas 2020 r.

z
3aBenyromuit kadenpoi // v/ B.A. YBapos

/\/éﬁHHCL, DHO
Wiz
/[ phan, w0

JMpexTop HHCTUTYTa B.A. YBaposB




YrBepxaenue padoueii nporpaMmmsl 6€3 H3MeHEHH I

PaGouas nporpamma 0e3 usmeHeHuit yrBepxkieHa Ha 2021/2022 yueOHbIiH ro.
IIporokon Ne 12 3acenanus kadenapsl ot «14» mas 2021 1.

3aBeayroluii kadeapoii V ‘/'7 B.A. YBapos

//ﬂ /Amdc:b OUO
JIMpeKTOp UHCTUTYTA / / %7 B.A. YBapos




