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VIAHUPYEMBIE PE3YIbTATEI OBYYEHMS 11O TACLUATIMHE

I i@wme KOMIIETEHITHH

No

Kona

KoMnereruus

| TpeSoBanus k pesynbraram 0DyueHun

[Tpodeccuonantumne

[1K-1

IHAHHEM HOpMATHEHOH Daskl
B offlacTH  MHAEHEpHKIX
HIBICKAHHH, MPHHITHIOE
NPOSKTHROBAHKA INAHHIA,
COOPYKEHHH, MHKEHEPHRIX
CHCTeM MW ofopyaoeanua,
MIAHHPOBRKH M 38CTPOHKH
HACENEHHLIX MECT

OCBOEHHHA JHCITHILTHHLI |

B pesynsrare

of yuaroumiica nomken
3uaTe: HOpMATHBHO-TeXHHYeCKHe JOKYMEHTALIMED
HeobxomHMyIo 1pH MPOCKTHPOBAHHE HHIKEHEPHEIX
CHCTEM YHHKABHBIX 3MaHH H COOpYKeHUH

¥mern: ucnoneiosarts HOPMATHBHO-TEXHHYECKYH)
AOKYMEHTAIHI HEODXOMUMYIO IIPH NPOEKTHPOBAHKH
HHAEHCDHBIX CHCTEM  VHHK@ILHLIN  AfaHuil o
COOPYKEHHH

Baagers: masnmavu  paforer ¢ HOPMATHEHO-
TEXHHTECKOH JIOKYMEHTALHER NIPH 1POSKTHPOBAHHM
HIGKCHCDHBIX ~ CHCTEM  YHMKANLULIX 30AHHH W

COOPYHCHHH

IK-2

BNATEHAEM
NIPOBENIEHHA  WHAEHEPHBIX
HABICKALH, TEXHOJIOTHE
OpOeKTHPOBAHMA AcTanci u
KOHCTRYKLFAH B
COOTBETCTEHH (]
TEXHMUSCKHM  3ajaHHeM o
HCTIOABI0BAHHEM
VHHEEPCAILHENY H
CHCUHATHIHPOBAHHEIX
MpOrpaMMHO-
BRIYHCTHTEILHEL
KOMMNIEKCOR H
ABTOMaTHIHPOBAHHBIX

MPOEKTHPOBAHKA.

METOIAMH

CHCTEM

8 pe3ynbTaTe OCBOEHHA JUACLIMITITHHE]
obysatoumiics nomkey

3Inate:  kpuTepmn noibopa  HMIKEHEPHOro
0BOPYAOBAHKA YHHKALHLIX 30AHHI 1 COOPYHKEHHH,

YMeTh: MPOBOIHTE MpeaBapHTeIEHOE TEXHHKO-
IKOHOMHIECKOE ofocHOBaHKE NPHHATELY |
TEXHHYECKHX pelneHKH [IpH nonGope
ofopyaoBanis YHEKAIRHEIX 30aHH | COOPYKCHMH

Baaners: maseikamu  monGopa HHKEHEPHOTO
0DOPYZIOBAHNS YHHKATBHBIX 34AHAH B COOPYKEHMH |
€r0  0DOCHOBaHHA, NOATOTOBKM  TeXHMHYECKOH
AOKYMEHTAIIHH NPH  NPOCKTHPOBAHHM  CHCTEM
ofecriedeHUs WHKEHEPHBIX CHCTEM YHHKANLHELX

3IaHHA H COOPYREHMH

L. MECTO JHCHHUILIHHBI B CTPYKTYPE OBPA3OBATEJILHOM
MPOI'PAMMBI

Copepxanne

OHCITHIITHHEI

OCHOBEIBAETCHE M

ABNIAETCA  JIOTHYECKHM

MPOAOJKEHHEM CRENYIOIIHX AUCLIHILIHH,

L Ne HauveHoBaRHE IHCUHILMN b (MOTY.1s)

I OCHOBBI IH/IPARTHKH H TEILI0TEXHHKH ]
‘ 2 | BonocraGmenmue, BOJooTBEAEHHE. TennorazocHabiKeHne i BeHTHIIAIAA

3 [ OCHOBEI aDXHTERTYPEI H CTPOHTETBHEX KOHCTPVKITHI




Conep:xanne mucImIIHHED CILyHT OCHOBOH 1Ina W3

THCLMITUTHH:

YHYEHHA CIEAYIOLIMX

No

Hanmeronanue AHCUHIIHHA! (MOTY1s)

I

Hunaomuoe npoekTHposanne

2. OBBEM JIMCHMUITTHHbI

O61was Tpy10eMKOCTE TUCLHILTHHET COCTABISET 2 3a4. eaunn, 72 qaca.

Bua yuetuoii patoTs | Beero Cemectp
YaCoR No 7
O6mas Tpya0eMKoCTE 72 72 ‘
JHCLHITIHHEL, Yac i
AYNHTODHBIE 3aHATHH, B T.Y.: 34 34
L TEKITHH 17 17
nabopaTropHsie - - |
[ NpaKTHYECKHE 17 17 |
CamocToaTeannan pabora 38 38
CTYAEHTOB, B TOM YHC/I€:
Kypcoroii npoexT - -
Kypcosas paGora - -
Pacyerno-rpaduveckoe zananus | - -
Hunuergyansroe goMammee Gy 9
[ 3allaHue o
Apyeue suost canocmosmensnoti 29 29
pabioni i
DopMa npoMeyToTHAR 1a9eT (3), Jauér
arTeCTalWy

3. COAEPKAHME JUCLMATLTHHBI

4.1 HaumenoBaHHe Tem, ux cogepaanue H obnem
Kypcd4 Cemecrp?

Ne n/n

Hanmenosanme pasnena
(KpaTkoe comepsanue)

| Ofinem wa TemaTHICCRMA

PAIAST N0 BHOAM
yuehHol HarpyIku, 9ac |

Jlekmmn

Mpakmireckue
IAHATHS

JaGopatopueie
SAHATHA

CaMocToATe Ib1HAa

| patiota

Mukpoknumar

YHHKATLHbIX

ITAHMM.

KniMarTuuacckoe

060pyIOBAHNE YHHKRILHLIX 3TaH Wi, Ofmmue ceegenns



Hopmarusheie nokymenth (cTpouTENBHBIE HOPMLI M [paBHna,
I'OCTBI, CanlluH), PErIAMEHTHPYIOMME TpeGoBaHNS K BO3AYLIHOMN cpene
noMeineHsi. PacyeTHrle IapaMeTphbl HAPYKHOIO H BHYTPEHHEro BO3yXa
NpH TOPOCKTHPOBAHHH CHCTeM obecrcuenHs MHEPOKTHMATA BRICOTHRIX
YHHKAILHEIX 3panuii.  Kiaccudmkaums, $yHrumonansmoe HalHaYeHHE
cHcreM obecrieyeHHs MuKpoxmEMata (COM: HAPYKHBIE OrpaKIAIIIHE
KOHCTPYKIHE yHHKanbHBIX 3aknii (HOK): cueremnl otomnenus (CO);
CHCTEMBL BeHTHASIHH (CB); cucremmn KOHIAIHOHHPDOBAHHA BO3JyX4
(CKB) yHuKanbHBIX 31aHmHi.

Teopetuveckue ocHOBEI cHirkenus JHepronoTpeONeHHs YHHKANLHEBIX
3AAHHH, Tennonoreps  3mamus, NYTH CHHXEHHS TenaonoTeph M
nenecoolpainocTs IHEProcOEeperalouHX MeponpHATHil. APXHTEKTYpHEIC
PELICHNHS SHEPIO3hHeKTHBHLIX YHHKAILHE 30aHHE,

Hponecest u  ofopynosanue TenIo-BJIaKHOCTHOH  ofipaboTkn
BOLIYXA. i

CpoficTBa  BIammoro Boayxa. OCHOBHBIC TEPMOTHHAMHYCCKIE
XapaKTEPHCTHKM:  TIOTHOCTh,  BAArOCOACDKAHKE,  OTHOCHTEILHAN
BIAKHOCTE, TEMIOEMKOCTD, SHTANBIMS. [MarpaMMa EIamHoro BO3OyX4, e¢
roctpoenne. Miobpakenne npoleccosr miaMenenms TEMIORTAKHOCTHOTO
COCTOAHHA BO3yXa HA I-d amarpamume. [IpeoBpasonarne CKPLITOrO TEIa B
SBHOE — HCTOYHHK 3HEprocOepekenns.

Ilpouecest narpera u oxnasienus BOY/IyXa # Hx oToDpaxenne Ha l-d
anarpamme. Hucetii narpes Knaccngukarms kanopudepos. Konetpykmuu
Pa3NHIHLIX THHOB Kanopudepos. Verawopxa kaaopupepos. Cnocofur
PELY/IHPOBAHHA TEMIEPATYPEI MPHTOYHOIO RO3TYXa, Pacuer Kanoprpepos.
Kosdpumuent tennonepesauu A3DOIHHAMHYECKOE  CONPOTHRICHHE
kanopudepon. 3ammra kanopudepos ot 3aMep3aHus.

Uucroe oxnamaenne, Oxnaiaesne ¢ KOHJIEHCAUHEH BOIAHBIX NapoB.
Ocnosrble  npHHOANL OXNAKOCHHA BO3AYXa B  NOBEPXHOCTHBIX
TennoobMeHnakax.  Verpolicteo  u OPHHLIHN ~ JCHCTBHA  CHCTEMBI
XOAOMOCHAOKEHEA HA OCHOBE XOMOMMITBHBIX MAILMH. Yerpodicteo w
UPHHUHI JACHCTBHA CHCTEMEI XOTOA0CHAOHEHH Ha OCHOEE AlIApaToB
KOHTAKTHOrO THOA. Tenioro# noBepovHEli pacyer HenapuTens. Temosok
NOBEPOYHBIH pacyeT KoHueHcaTopa. Pacyer IPagHpHH B cXeme 06opoTHOro
BOJOCHaOIKEHHA,

Texuonoruu u ofopyzosanne ans ocylikn Bozgyxa. Heofxomumocts
OCYWkH Bosjyxa. Ocywka rosayxa. CnocoBs ocymiu Bo3Oyxa. Ocyinka
BO3AYXd TBEDARIMH M KHUKHMH COPOCHTaMH. (DHIHUCCKHE OCHOBLI
CroifcTBa TBEpABI W KHIKHX copbentor. [Toctpoenue MMM NOCTOAHHOM
OTHOCHTETBHOH BIAXHOCTH JI4 PacTBOPOB B I-d nuarpamme. [Tpouecce
06pabOTKH BO3AYXA TBEPALIMA M KHIKHMHA copbenTaMi. YeTaHOBKH Mo
OcymiKe BO3Myxa. Pacuer ycramosok nas ocyimku BO3TYXA (KOAHYeCTEa
TBEPAOro copOeHTa, pacxoa pacTeopa | T. 4, ).

L]

CHeTembi OTOIIeHHA, obopyaoeanne, meﬁrcfmqeﬂ:an
IPPEKTHBHOCT.,

3aBHCHMBIE H HE3aBHCHMBIC NPHCOEIHHCHHS CHOTEMEL K HAPYKHOMY
TENJI0NPOBOIY.

OcobeHnoctd  npoexTupoBaHus UEHTPAILHOTO TEMIOBOIG NYHKTA
BBICOTHOTO 3aHHA.

Tune: cucrem noksapTpioro ) OTOTIIEHHS,




OcHoeroe 06opynoBanme BongHEX CHCTEM oTonenHs. Bogopoasusie |
|Temmuﬁmemmxﬁ AUIA OTonneHud. Temnonposogel. Pasmemerne tpy6 w |

YHHKAJIbHBIX 30anusx. Pacnonoskenne sanopuoi apmatypel. Komnencarma
TENnoBoro ynumnenns tpyb. Ilogasa w jasnenme Hacocos B CHCTEME
OTONVICHHA YHHEK&TRHBIX  3aHHH. Brifop macocos. Bonocrpyitime
3ncBaTophl. CxeMa geicTeus 3nepatopa, PacHeT IHAMETPa TOPIOBHHLI K
Collta snepatopa. OnpenesicHHE pa3sHOCTH IamneHmi Ui 3EBATOPA.
enTpanuiosanneie W mecTHe yianeHus BO3myXa. ApmaTypa ans
YAANEHHA BO3YXa.

HanensHo-my4ucroe oTonnenye, Ocobennoctr, o6nacts [IPHMEHEHHS,
Cpennss  Temnepatypa MOBEDXHOCTH  OrpawkIeHHH  NMOMELUEeHHE.
OcobennocTn TenmoobMena B moMelenusx., Koncrpykuun otonurensusn
naneneii. Metanauyeckue n GeTonnke nanem. [loTonounsie, nanoneukie,
CTCHOBRIE naHelM. ['peroimMe 37eMeHTRl nanened Tennonocurenu wu
CREMEI  CHCTEM [AHETLHOTO OTONNEHMR. Pacuernas TeMIepaTypa
TenmonRocHTens. Ilnomanes wu TEMIICPATYPA OTONMTENBHLIX MaHene.
Onpeaenenue nnomamu HAIrpeBaTeIbHOA NOBCPXHOCTH.

Bosmywnoe oronnense. Pacxon Temmors: ma HETDEBAHHE BOZIYXA B
PELHPKYIAIMOHHBIX H OPAMOTOYHBIX CHCTEMAX. Mectroe BozmyurHoe
OTOILIEHHE. Oronurentuee arperaThl, PEUHPKY TAIHOHHEIE
BO3NyXOHArpeBaTend. Pekynepausonnnle BO3ayxoHarpesatend. Tennopas
MOUIHOCTB, BRIOOp TEMIOHOCHTENS H Harpesatena. Tennosod =
OPOIHHAMHICCKHA Pacuelsl PeUMpKYIANHOHHOIO 803MYXOHATPEBATENH.
Komburmposaname CO, ASKYPHOE OTOIIICHHE.

INCKTPHIECKHE OTOMMTENLHLIS npuboper.  Knaccndmkanus. Tlanens
ICKTPHACCKOTO  OTOIUIEHHA C IpeomuM  Kabenewm. PAIHOBHIAHOCTH
“IPEROILKX  0GOEBYN, NOJBECHBIE JMEKTPHYECKHE naHemd, meuwm [19T,
AMEKTPOKOHBEPTOP, ANEKTPOKAMHH, ANEKTpopaIHaTop,
IIEKTPOTENIOBEHTHIIATOP. Pacyer TEIIOBOH MOIIHOCTH
FICKTPOOTOITHTEIEHEX IPHGOPOE. DIEKTPOAKKYMYIAIHOHHOE OTOMICHHE.

JHeprocOepekenne B OTOMICHHH: KOHICHCAIIMOHHEIE  KOT/IEBL
PEryHpoBaHne TENA00TAATH OTOMHTENBHOTO npaSopa,
TEPMOCTATHYECKHE  BeHTWNB, Oanamcuposka CO, rHpaBIHYeCKH i
palfennTelns (THApaRIHYecKad CTPEIIKA ), KOHOEHCATHHEH,

OcobeHHOCTH npoeKTHpOBaHMS CHCTeM OTOTNIEHHA  YHMKATBHALX
IOaHHH

CHeTeMbI REHTHISLHY H KOHIHUHONHDPOBAHHH BO3TYXA YHHKATRHBIX
30

Knaccudpuxauus penTHAsUMONHEX crcTeM No HasHAYCHHIO K crocoby
NOGYMICHHR ABHKCHHA BOIAYXA. BHIM BeHTHIALUMOHHLEX CHCTEM H
obaacTe WX npuMeneHHs. CHCTeMEI BEHTHIMUHKE ¢ [pHMEHeHHeM
KOHIHUHROHHPOBAHHA BO3AYXA WM PEUHPKYAALMH. OCHOBHBIE SMEMEHTEI
BCHTHIALMOHHEIX  CHCTEM  PaslHYHOTO HAIHAYCHHA, HopmaTtuerie
JAOKYMEHTBI HA NPOEKTHPOBAHHE BCHTHIIALIHY,

OcobeHHOCTH KOHCTPYKTHBHBIX PelleHnH BEHTHNALMOHHLIX CHCTEM,
OcHoBHOE BEHTHAAIHOHHOE 0DOPYIOBAHHE: BEHTArPEraThl, kanopugepsl,
(pHABTPEI, TENNOY THAH3EATOPLL.

YerpoiicTsa nnx sabopa Bo3yxa. [IpHTOUHLIE H BEITAKHBIE KaMepsl, HX
pasMelienne. BoslylHEe (HIBTPEL, npEMeHAEMble NS OMHCTEH
HAPYHAHOTO W  PEHMPKYIAUMOHHOTO BO3NYXA, WX KiraccHHKaITHA.
OcHoBHBIE MOKa3aTeH paboTsl puIBTpOB.
| Kouctpykuun  Bosayxopacnpeenatesunix yerpoiicts.  (OcHOBHRIE




Crocodkl MoJa4n MPHTOYHOTO BO3AYXA. A3poiMHaMHYecKie H TENIOBkLIE
XApAKTEPHCTHKH BO3AYXOpaclpeenuTeneii.

Hasnauenwe, ocHoBunie TpeGopanus n KnaccHQHKalHA MECTHRIX
OTCOCOB. OTKPBITHIE, NOMYOTKPEITHIE B HOJHOCTHIO 3aKPLITEIE OTCOCHL.
Briraknbie mxadsl, Hx THNLL Pacuer BHITOKHBX WKapos ¢ ecTecTREHHOM
M MEXAHWYCCKOH BRITAAKOH. BeHTHIMpyeMsle KaMepsl ®  KaGHHEL
OkpacouHas kamepa, pexOMEHIyeMBIe CKOpocTH BO3Ayxa B palowmx
npoeMax.

boprosrie  orcocel, ofmacte NpHMEHCHHA, BrTswHble 30HTEL
KoHCTpykina 30HTOB, 06MacTE NpHMeHeRHA. PacueT BAITSRCHLIX J0HTOB
A yNaBTHBAHHA BEPTHKAILHBIX KOHBEKTHEHEIX NOTOKOB H 10HTOB-
kO3uIpBKOB. Otcachmalomue manend. [IpamoyroneHuie BEPTHKAIILHEIE
na’eny, navens Yepuobepemekoro.

Konctpykrusroe BEINOIHERHE ROZIIYITHEIX oymieii,
BO3AYXOpacpelenTens I BOAYUIHONO AYIIHPOBAHHA (IyMIHpYIOUIHE
natpyOku). Pacuer moytymmerx mymeit. Hymupopanwe no cnocofy
HHCNA/IaIoMIero MoToKa.

[puammn peiictaus. Hazuavenue n KIACCHHKAINA BOSJYITHEL 3aBec,
Bosnymueie 3apecsr nepuoamgeckoro ¥ nocToSHHOG AeicTBHA. Pacyer
BOSUYINHEDX  3aBEC IMOEPYIOMIEr0 W CMCCHTENLHOIO THIA.

Knaccudukanms  xanopudepos. KoueTpykunn pasmaunex  tunos
Kanopr(epor. Veranoska kanoputepos. Crocobit PeryJHpoRaHHA
TEMIIEPATYPLL NPHTOYHOIO BO3AYyxa. Pacter kanoprdepos. Koaddunuenr
TEIIONEPEIatH H  a’pOJHHAMHYCCKOE COMPOTHBIEHHE KanopuQepos,
JaumTa kamopudepos ot 3aMepsanus.  Mcnombzoeanme TenmoThl
YXOMATIErO. BO3AYXA JUIS HArPeBAHHMA LPHTOYHOTO BO3ayXa (JCHOBHBIE
NPHHIHANE! OX 143 TeHHA BO3AYXA B OBEPXHOCTHEIX TCIUTOOOMEHHHKAX.

Koserpykruproe BRmONNEHNE BOHTHISIHONHEL CHOTeM IPRMIAHCKHX
H NPOMBIILTCHHEIX YHHKANBHRIX 37aHuli HopMatweHLle JOKYMEHTH Ha
NTPOEKTHPOBAHHE REHTHIAIMA.

CHCTeMBl  KOHIMIMOHHPOBAHHS BO3TyXa. THNE  pentpanhHBIX
KOHIHIIHOHEPOR: NPAMOTOYMHBIE  HEHTPATBHAIE KOHTHIHOHEPHI,
UEHTPANLHBIE  KOHIMUMOHEPH! ¢  pemHpKyisiHed, HOCHTPATEHEIE
ROHAHIMOHEPE! ¢ Tennoyrunmsauned. IIpoM3BOIMTENBHOCTE CHETEM,
ONPEICTICHHE BO3/YyX000MEHa B MNOMELUEHHH, NAPAMETPOR HAPYAHOIO
BO3IYXa, BHYTPEHHCIO M yIaNAeMoro Boaayxa. Onpeencrne napamerpon
HOPHTOYMHOTO BOZIYXA.

[Toctpoenne nponeccoe Ha l-d-mmarparme ms NpAMOTOYHONR CXeMBl
CKB (tennorow  xonoamoro NepHoOJoE roja).

Peuupkynauna & cucremax ofecneuenns MUKpoRIHMaTa. CMemenye
ABYX KONHYECTB BIAKHOrO Boagyxa. MzoGpakenue mpouecca ma I-d
AHArpaMMme, onpeaencHue napameTpoB cMmecH. Cxema CKB ¢ nepBoi
PCHHPKYTNAIHEH IUI% TEMIOrO H XOJ0IHOID nepHoaok roga. Cxesma
0B6paboTkH Bo3ayXa ¢ nepBoii 1 BTOPOA PELHPEYIAIIHAME,

Buasl pexynepatopor (niacTumuarhie, POTOPHBIE ¢ MPOMEKYTOUHLIM
TEILIOHOCHTENEM, KPLILITHEIE),

[lponeccrs obpabotkn BO3OYXE B KOHIEHCAIIHOHHEIX
TEMIOYTHTHSATOPAX € OXNaiIeRHeM W ocymkoH mosmyxa. [lomfop w
MOBEPOYHLIH TEMNOBOH pacyeT KOHAEHCATHOHHEIX TEMIOYTHIHIATOPOR,
Meton kospduumenta snarosmmnazenns. Meton 3aMenni peankLHoro
MpoLecca «YCI0BHO CyxHM». [IpuUMeEpEI NpEMeHeHUS KoHIEHCAHOHHLLX
TENIOYTHIH3IATOPOB B CHCTEMAaX BeHTHUIAUHH U KOH/IHIHOHHPOBaHHS
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| BO30yXa ¢ UENBLI YTHAH3ALKHH TEMNOTH BRITHKHOTD BO3TyXA.
OcobeHHOCTH  npoekTHpOBaEHMA  cuctem BCHTHIIALIMH H
KON THIMOHHPOBAHUA YHHKATEHEIX IIaHMIH

OcuoBuble  nogomennn THIPOAHHAMHYECKOI0  pacdera o
HAIHETATEIH CHCTeM ofecnedeHHE MEKPOKIHMATA,

Hene  w  sanawn  ruspasmmveckoro pacuera.  OcobennocTH
THIPOIHHAMHEKH KHIKHX H ra3006pa3Hex cpen. OCHOBHEIE MONOMEHHT |
&ITOPHTM IHPARTHYECKOrO PacdeTa CHCTEM OTOINERHA M BEHTHINIHK,
Otnmumrensanie  ocoGennocrn PacHETA CHCTEM C ECTECTBEHHBIM WM
NPHHYAHTEILHBIM NOGYKICHHEM.

Haruerarenn cacrem ofecneucnus MHKDOKIHMATA. XapaKTepHcTHKH
HACOCOB H BEHTHIATOPOB (MOJaYd, JaBNCHHE, pacxonyeMas MOIMHOCTE W
KIJl). Perymupopanue nopawm. Xapaktepucruka cern. Ilocrpoenue
XAPAKTEPHCTHKH [POCTOrG H CAOKHOro TpyGonposoon, Jasneunue
Haruetarens, pabotafomero B cetd. Metoa HanosceHHR X4PaKTCPHCTHE,
pafovas Touka. OcobeHHoCTH onpenencHua paboded ToukM s
OTOTHTE/IEHO-BEHTHARLIHONHEIX CHCTEM M CHCTEM acmupaunu. PaGota
HArHETATENd Ha CETh C MOCTOAHHEIM JaBicHHEM HIH PazpAMCHHEM.,
Perynupoexa nonaun marmerateneii. Cormectnas paboTa Harserateneit.
MMapannenshoe, nocaenosarenpioe ® CMEIIAHHOE  BRITIOYEHHE
Harkeratencid. BeiGop narnerarenelt koTensHOR YoTaHOBKH: MHTATENEHOTO
H CCTEBOTO HACOCOR, AYTHEBOTO BEHTHIATOPA H IemMococa. Hacocs! cuetem
BOMAHOTO OTOINEeHHA. Bwibop umpkynsmmonHOro. cMecurennnoro u
KOHICHCATHOTO HACOCOR,

Cueremsl BogocHabmenna YHHRAALHBIX 30aHHH H COOpYHeHHH

Brfop cHereMur u  cxemmr BHYTPEHHETO XONOJHOTO M TOpAYEro
BOJOMPOBOIA YHHKATEHBIX COOPYKCHHI. 30HHLIE CHCTEME]
BOZOCHAOKEHHA 3mammm.  TpaccHpoBka u KOHCTpYHpOBaHHE ceTel
BHYTPEHHEIO  BOAOMPOBOJA YHMKAILHLIX SHaHMA. 3OHHBIC CHCTEMA
BonocHabkenus 3ganud. [TpoexTHposanwe Brona BOOAOTPOBOAA B 3IAHMAX.
[loctpoenne axcomoMeTpuueckoli cxeMer BHYTPEHHEH BOJONPOBOIHOMN
CETH U BRIOOD PacYETHOrO HanpaBIeHws,

[ ]

| ]

CucreMil BOIOOTBEIeHNS YHHKATBLHBIX 31201 1 COOPYHKeHHH
Bubop cucteM n cxem mHyrperme#t xamaimiamuw, OcobennocTn
BONOCHADMEHHA YHHKANBHBI 3/1aHHH M coopy#xeHHH Tpaccuporka u
KOHCTPYHpOBAHHE.,

HTOro
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4.2. Cogepaanne npaKTHYeCKHX (ceMHHApPCKHX) 3aHATHH

No Hanmenoranne

y Tema npaktudeckoro sansTHs
W1 pasnena gucumnmmes

K-so
YACOR

K-so
YACOB
CPC

cemectp No 7

Muaenepune H BHYTPEHHETO BO3YXa.
I | cucremnl obecneuenus

Pacuernnie napamerpu mapysmoro

MHKPOKTHMATA Tennorexuwueckni pacyéT
HADYAHOH CTEHH W  4YepJauHoro
MEPEKPRITHA C onpeaeneHHeM |




TOJIIHHE] YTENIHTENS.

[Mpouecest H
obopyaoBaHMe Temo-
BIAKHOCTHOHR
obpafoTkn  Bo3myxa,
3Heprocheperamomme
MEPONPHATHIL

[MocTpoeuue
TeNIORIAKHOCTHOM

BO3IYXA.

NpOLEeccon
ofpaboTku

HUcreni  marpes, mopfop u
MOBEPOYHLIH TENIOBOH pacuer

kanopuiepa.

Tennosoit  nobepounsii  pacuer
KoHaeHcatopa. Pacwer rpanupan B
cxeme 000pOTHOIO BOMOCHADAKCHHA.

[Toafiop ®  pacwer anmaparos
VBIaKHCHHS! BO3JIYXA. Pacuer
(POPCYHOUHBIX  KaMEp  OpOmCHH,
[POLECCH obpaboTru BO3AYXA
MEPETPETOR BOIOM.

[Mocrpoenne npoueccor o6paborkn
BO3TYXA B KOHIEHCALIMOHHET
TemnoytHanzatopax.  llonfiop u
MOBEPOYHBIE  TENNOBOd pacyeT
KOHICHCALHOHHBIN
TEILIOYTHITHIATOPOR,

10

CHCTeMBI OTOIUICHHA,
obopynosanse,
HEPreTHYSCKAan
P PeRTHBHOCTE.

Cocrabnesne tennororo Gasanca
3TAHHA MPH NPEMEHEHHH BO3NYUIHOTO
OTOIIEHHE, COBMEIEHHOTD c

ReHTHIATHEH

Pacuer " CONOCTAB/ICHHE
HeoOXoauMOTD Tela B
PEMHPKYIALHOHHEX H [IPAMOTOYHELX
CHCTEMAX BOIAYIIHOIO OTOMISHHS.

CHeTeMBl
BEHTHIAIIHH H
KOHAHIIHOHHPOBAHKUY
BO3/yXa

AHATH3 KOHCTPYKTHRHRIX peuieHHd
BEHTHIAIHOHHLIX H [IPOTHBOIBIMHLIX
CHCTEM OPOMBINLIEHHEIX H
IPaEIaHCKHY YHHEATEHEIN 30AHA R

[lonfop B noeepounsdi Tenmnopoi
pacyer KOHICHCAIHOHHBIX
TEIIOY THIIH3ATOPOB.

Pacuer npamorounot cxemut CKB
(/L7 TENIOTO0 M XOAOAHOTO NEPHOMIOR
rona).

Pacuer CKB ¢ nepaoii
PEUHPKYIALKEH a8  TEmwworo |
X0I0AHOTO DePHOI0B roJIA.




5 FHIPOAHHAMHYECKOrD

O¢HOBHBIE
MOT0KEHHS

PacyeTa M HarHeTaTend
CHCTeM  obecrnedenms
MHEKPOK/THMATA.

[Moctpoenne XAPAKTEPHCTHEH |

THOPABIIHYECKOH H BEHTHIAIHOHHOM
CETH.

[TopGop nobyauTens THATH,
ONPENIENEHHE NOJaYH, Pa3BHBAEMOTO
JaBneHHd W TpedyeMoil MOIHOCTH.

Onpenenenne AHaNazoHa

TpebyeMoro umcia ofopoTos npHBoaa |
HarHeTarens npH HIMEHEHHH
THAPABIHYECKOro COMPOTHRICHHA

CETH. [

[Mapannensnoe H
noc/el0BaTeLHoe BRIHOYEHHE
UEHTPOOEKHBIX HACOCOB, NOCTPOSHMHE
COBMECTHBIX XapaKTePHCTHE
onpeiencHie paboyei ToyKw,

Buibop nsarmeratencii koTensHoH
YCTAHOBKH: MHTATEALHOTO H CETEBOIO

HACOCOB, NYTEEBOIO REHTHIANTOpPE H
AbIMOCOCA,

Bribop UHPEYIALHOHHOTO.
CMECHTENEHOTO M KOHAEHCATHOTOD
HACOCOE.

HTOTO:

27

4.3, Cogepaanune n1abopaToOpPHLIX IaHATHIT
He npenycmotpenst yye6usm ranom.

5. ®OH/I OHEHOYHbBIX CPEJICTB ISl NPOBEJAEHHS

TEKYUIET'O KOHTPOJIA YCIIEBAEMOCTH, MPOMEJKY TOYHOI

ATTECTAILIHH

O HTOI'AM OCBOEHHMS TUCLMUITTAHLI

5.1. Ilepeyens KOHTPOILHBIX BONPOCOB (THNOBBIX 3aJAHMIA)

No
n'n

Haumenosaune
pasjena QUCTHIIHHb]

Conepianne BOMpocos (THNOBKIX 3a1aHwHi)

Muieneprrie  cHeTeMbl
obecreqeHus
MHKPOKITHMATA YHHKANEHELX
3JaHHH B coopykenHi

MHEDPOKTHMATA.

HopMaTuerbie noxyments! (cTpoutennHbie HODMBI H
npasuna, [OCTBI, CaulluH). pernaventupyiouse
TpebOBaHKA K BOIAYIIHOI Cpejie MOMeILEHHiL,

Pacuetnsie napamerpsl HapyikHoro BHYTPEHHEND
BO3[yxa NpPH MOPOSKTHPOBAHHH CHCTEM O0ECIEUCHHS

WUnmenepusie cucremsr ofecneuenius MHKDOKIHMATE




| IHEproclepeweHHs W mOBBIUEHHS JHEpreTHYecKo

HX QyHKUMORATEHOE HAIHAYEHHE 1 KTaccHMKammus., |
3aKOHOJATENBHAA W HOPMATHBHAN npapopas Daza

sdbexTrBHOCTH B Poccmiickoi Deaepatuu (poccHiickue,
EBPONeHCKAe HOPMEI)

Teopernueckue OCHOREI CHHIKEHHH
IHCPronoTpebIeHHs YHHKAIBHEIX 3aHHl. Tennonorepn
IMAHHS, HYyTH CHHAKCHHA TEILIONOTEPS M

uenecoobpasnocTs 3ueprochieperamomux MEPONPHATHI.
APXHTERTYDHEIE PeMIeHHA aHeproaxpherTHRHER
YHHKATLHEIX 304HHH.

[Ipoueccer H
obopynoBanue TeIno-
BIaXKHOCTHOH  ob6paboTku
BOZLYXA,
aHeprocieperatonmme
MEPONPHATHS.

| XONOAocHaDMEeHHS HA OCHOBE AMMNaparTos KOHTAKTHOID

OcHoBHEIC — TepMOAMHAMHYECKHE XapaKTepHCTHKH
BIAKHOTO  RO3AYXA! [UIOTHOCTB,  BIArOCOICPHAHME,
OTHOCHTENTEHAR BIAWHOCTD, TEIIOEMKOCTD, SHTATLITHA, [-
d anarpamma BraKHOTO Bo3dyxa.

Hzobpaenue MpoLeccoB M3IMEHEHHSA
TCILIOBIAACHOCTHOIO  COCTOAHHA BO3AyXa ma I-d
Anarpamme. [Ipeofpazosansre ckphrtoro rensa B gBHOE —
HCTOYHHK 3HEeprocOcpeKeH .

Ilpouecert Harpesa w oxamKICHHA BO3IyXa H HX
orobpaxkenne na [-d muarpavme. Ynctsni narpen

Knaccudurauna kanopupepos, Konerpykuuu
kanopuepos. Cnocobul peryauporanus TEMIEPATYPEI
IPUTOTHOID BO3IVXA.

Pacuer xanoprdepon. Koadduument TENAONIEPE1aY K
W @ipOnHHAMHMECKOE COMpPOTHBRAeHHe xanopudepon.
3amnra kanopudepos ot 3aMep3anus.

Yucroe oxnamnesne. OxnawacHHe c KOHJeHcanuei
BOQAHLIX mapok. OUCHOBHEIE — NPHHIMIEL OXTAKIEHHS
BO3TyXa B [IOBEPXHOCTHEIX TCILIOODMEHHHKAX.

YeIpoitcTBO W NpHHUMN  neHCTBHA  cHCTeMEI
KONOAOCHAOKEHHA HA OCHOBE XONOIHIRHEIX ML,

YCTpoHCTBO H  OPMHUMT  JeHCTBHA  CHCTEMSI

THIIA.

Pacuer rpagHpHu B cxeme ofopoTroro
BOAoCHalKeIHME.

OcobennocTs Tenno - m MaccooOMena npu KowrakTe
BO3TYXa C MOBEPXHOCTRIO AHAKOCTH. M3oTepMuyeckoe H
anHadaTHoe YBIAKHCHHE BO3TYXA.

CHCTEMEI  yBIAKHEHHA BO3AYXa HIOTEPMHYECKOTD
THNA: AMEKTPOJHbIE, 3TEKTPOHATPEBATETRHEIC ¥ [AI0RLIE.
OBopyanopanue IS VRIAKHEHHSA BOAAYXa
H30TEPMUYECKOTO THNA,

OBpabotka Bo3myXa B (OPCYHOUHRIX KaMepax
opomenus. [Toctpoenne npoueccos ofipaGotku Bosgyxa
B I-d mmarpamme [ns netmero W 3mMHero PEKHMOB
paboThl B CHCTEMEX HIOTEPMHYCCKOTD M amuabaTHOro
THIIA.

QopcyHouHElE  Kamephl OpPOIICHHA,  CHCTEMEI
AOYBNAKHEHHA BO3AYXA B IOMEINCHAR: BOJIO-BO3AYIIHEIE |




H BOJITHEIE.
IloaBop u pacuer annaparos yenaskuenns BO3IYXa.
Crocofp ocymkn mozmyxa. HeofxoaumocTs OCYITEH
Boznyxa. [loctpoenne npoueccos B I-d JHarpaMme
Ocyiuka BOYIYXA TBEPARIME H KHIKHMH copbeHTaMH.
®uinueckne ocrosel. CeoficTea TBEPALIX H 3KHAKHX
copbenToR.
IMpouecer: ofipaborkn Boinyxa TBCDABIMA H KHIKHMH
copbenramn. YeTaHoBKH Mo OCYIIKE BOZIYXA.
Pacuer yctamorok ana ocymkm BOLIyXa (KomHYecTsa
TBEPMIOTO COPOEHTA, PacXo/a pacTeopa HT. I)

b

CucreMel QTOMIeHNS,
ofopynosanue,
IHCPreTHYSCKas
apherTHEHOCTL
YHAKaNBHEIX 31aHHi

Knaccutpuraunn cuerem oronnenms. Cpasuenne u
O0NaCTE NpHMEHEHHE OCHOBHBIX CHCTEM ROIAHOIO,
JapoBOr0 H BOZNYUIHOND OTOIUIEHHH. SABHCHMBIE H
HE3ABHCHMEIE MPHCOSTHHCHHA CHCTEMBI K Hapy#HOMY
TEMIONPOBOIY.

Bonosoaswsle TennoobMeHEHKY 1118 OTOMICHHA,

Tennonposoaw.  Pasmemenue PY6 B 3naHMAX.
Pacnionosenue sanopuoii apMaTypsL.

Komnencanus rennosoro yamuuenus tpy6.

Bonocrpyiineie  smematope..  Cxema  gmeficrsus
SNEBATOPA, DACHET [IMAMETPA TOPAOEMHEI H  COMIA
JIEBaTOpA.

O6opynopanue CHCTEM, BOJOOTAENEHHE,
PERYKUHOHHREIC KNanaHbl, rHAPABIHYECKHE 3aTBOPEL,
KOHICHCATOOTBOIMHIH, KOHIEHCAHOHHEIE Hakn,
KOHJIEHCALIHOHHEIE HacoChl, [peAoXpaHHTENRHbIE
OpHCNOCOONEHHA,  LpefOXpaHMTENbHLIE  KIAIAHEL
APOCCENMPYIOLUINE 1HAAOLL

MNaremeso-nyyncroe  oronnenne. OcobennocTn,
obnacts PUMEHEHHA, Cpeanss TEMMeparypa
HNOBEPXHOCTH OrpakieHdi nomemnenna. OcoGeHHoCTH
TeNI00OMeHa B MOMEITCHHAX.

Kouerpykumn otonurenenex nasencit. Pacuernas
TEMICpaTypa TemnoHocuTend. [Inomans # Temmneparypa
OTONHTENEHBIX — madenedt.  Onpenenedue  miouans
HArpeBaTeILHOH NOREPXHOCTH.

Boyaymmoe ortonnenwe. Pacxon TennoThl  Ha
HAIpEeBAHHE  BO3/IYXA8 B DEUHPKYIALHOHHEIX M
NPAMOTOMHBIX  cHCTemax.  MectHoe — BoamymHoe
OTOTNIEHHE,

Pexynepanmonueie BO3AYXOHarpesatend. Tennosoi u
BIPOAHHAMMYSCKHH  pacueThl  PeLHpPKY.IAIHOHHOIO
BO3IYXOHArPERATE/IA.

Kombunuposaunsie CO, nexyproe otonmense.

Pacuer Tennomoit MommocTH aneKTpooTOnMTENBHLIX
npHbOpoB.

JAEKTPOAKKYM Y ISIHOHHOS OTOILIEHHE,

Konaencaunonnsie KoTibl, KOHCTpyKims, NPHHLIHD
ACHCTBHA, XAPAKTEPHCTHKH.

Perymaporanne TEMNOOTA44H OTONHTENLHOTO
Mputopa, TepMOCTATHYECKHIT BEHTHID.




lumpasmuuecknit  paspenurens (rEapaBnIHYecKan
CTpelika).

CHCTEMEl BEeHTHIELUHH M
4 | KOHOHUIMOHHPOBAHKSA
YHHKANLHEIA  YHHKANBHEDX

3IaHHEH

KnaccHmkanua BeHTHIAUMOHHRX cHerem. Biger |
BEHTHIALMOHHEIX CHCTEM H 00I8CTE HX NpPHMEHEHHS.

CucreMmu BEHTHIALLHH C TpHMEHEHHEM
KOHIHIHOHHPOBAKHA BO3/YXA W PELIMPKYIAIHH,

HopMatusmeie nokymeHTHI Ha NPOSKTHPOBaHHE
BEHTHILALIMHA,

Ocnoeroe BCHTHIIAIIHOHHOE ofiopynosanme:
BCHTAIPETATEI, KATOPHIpEPEL, buaBTPEL
TEMIOYTHIH3ATOPSL.

Yerpolictea mam 3abopa  Bo3myxa. [lpuTounsie ©
BRITAKHEIE KAMEDE], HX PasMElleHHe.

Bosmywinsle $uIbTpE, nNpuMeHseMble 418 OYHCTKH
HADYMWHOrO H  DELMPKYNSUHOHHOIO  BO3IYXA, MX
knaccupukanms.  OCHOBHEIE  [oKasaTenu paboTh
(prIETPOR.

Konctpyiimn BOATYXOpacipeieTHTellbHELX
yerpodcTe. OcHoBHBIE cnocoGsl MOJa4H NPHTOYHOIO
BO3TYXA. A3DOITHHAMHYECKHE H TEIUIOBLIE
XapAKTePHCTHEH BO3ZAYXOpacnpeneIuTeei.

Haznagenue, ociosnsie TpeBosanng 1 KNaCCH(pHKALNA |
MECTHRIX OTCOCOB. PacyeT BHITHKHEIX wkadoB ¢
CCTECTREHHOMH H MEXAHHYECKOMH BEITA#KOM.

Knaccudnrauns xaropubepos. Pacuer Kanopuiepos.
Kospduument rtenmomepesaun u  aspomupammueckoe
COTIPOTHENEHHE Kanopupepos.

Henonmniosasne TemoTH  yXoasmero BO3AYXA IR
HAIpeBaHuA [PUTOYHOTO BOBAYXA. BriGop
MOBCPXHOCTHRIX TEMI00OMEHHHKAX.

KOHCTpyKTHBHOE — BEIIONHEHHE  BEHTHIALMOHHBIX
CHCTEM I'PAACIAHCKHX YHHKATLHBIX 31aHHH.

ACMHpanHOHHEIE CHCTEMEL, ocobenHoCcTH
THOPABTHICCKOID pacueTa, NBLTEYIaBIHBAOILIEE
ofiopynosaiue,

Tunbl UeHTPATBHELX KOHIMIHOHEPOB: 1IPAMOTOYHElE
HEHTPATLHEIE KOH/THITHOHEPEI, HEHTPAILHEE
KOHIMUHOHCPE! € peUMpKYISUHedl, OeHTparteHhe
KOHIHIHOHEDE! C TETLIOYTHIHIAHEHR .

[TporssomuTensHoCTL CKB. onpeneneHne
BOIAYXOODMEHE B MOMEIICHHH, IaPAMETPOB HAPYKHOIO
BOAYXd, RHYTPEHHEIO M  YOANAEMOTO  BO3JYXA.
Onpejienense napaMeTpoR NPHTOYHOID BOZAVXA.

[Toctpoenue nponeccor Ha I-d-gmarpamme mis
npamoTounoi cxemmt CKB (temmoro m xonomsoro
NEPHOA0B TOHa).

Pemspry isims B CHCTEMax obecneyeHns
MHKpOKAHMaTa, CMeleHre ABYX KOTHYECTB BIAKHOTO
ro3ayxa. Hsobpawenne mpouecca ma I-d gmarpamme,
OIpeIeeHHE NAPAMETPOR CMECH.

Cxema CKB c neproi PELMPKYAAIUHEH 114 TEI0ro H
XOJ0AHOr0 nepHonos rofa. Cxema obpaGoTki Bozmyxa ¢ |




| TENIOYTHIIHZATOPAX ¢

MEPBOH H BTOPOH peHUPKYNAIHAMH.
Buasr pexyneparopor (nnactunuarse. pPOTOpHEIE €
[POMEAYTOHEIM TETLTOHOCHTENEM, KPHIILHEIE).
llpoeccrr ofpaGoTki Bo3AYXa B KOHASHCALMOHHEIX
OXAANEHHEM W OCYINKOH
Bo3ayxa. [loaBop u mnosepoumsii Tenmopoi pacuer
KOHICHCAIMOHHLIX TETUIOYTHIHIATOPOB.

Meron kosbdunmenta mnaropmmanenms. Meron
FAMEHEI PEATBHOID NPOIECCH €YCAOBHO CYXHM»,
[puMeps: [IPHMEHEHHAS KOHIEHCAIHOHHBIX

TENMOYTHIIH3ATOPOR B CHCTEMax BCHTHIIALHHE M
KOHIWIHOHHPOBAHHA BO3OYXA © [Nk VTHIIH3AIIHH
TEMTOTEL BEITARHOTO BOZIVXA.

(cHOBHLIG MONOMKEHAR
rHAPOAMAAMHYECKOTO
pacyeTa H  HarHeTaTenH
CHCTEM obecnedeHRs

MHEKPOKJIHMATE YHHEANLHEL
IMAHHA

Lleas ® zagaus  ranpamsnuveckoro pacuera.
OcofieRHocTH THAPOAMHAMEKY EHIKHX H ra3oobpasHEIX

Cpes. CJcHOBHBIE HOJIOKEHHA H  aIrOpHTM
THADABIHYECKOIO  pacdera CHCTEM  OTOMIEHHS o
BEHTHIAIHA.

OrmuguTenbibic 0coGeHHOCTH pacdera cHCTEM
CCTECTBEHHBIM H IPHHY/THTENLHEIM NOGY M IeHHEM.

Harumerarenu cucreMm ofecneuenus MHKPOKIHMATA
VHHKANLHLIX 3MaHAH # coopywkenuit. XapakTepHCTHEH
HAaCOCOB W  BUHTHIATOPOER  (Mojaya,  JaBIeHHE,
pacxogyemas MomHocTs ¥ KITJ1).

CrnocoBul perymupoeanns nojaydm Hardetatenell Hx
IKOHOMHYECKAA OLEHKA.

Xapaxtepuctuka cetd. TlocTpoenue XAPAKTEPHCTHKH
NPOCTOro K CAOKHOID TpYDONpPOBOIOE.

Hannenne warnerarens, paSorarowmero B ceti. Meton
HANOWEHHA XapaKTEPHCTHE. paDoyas Touka,

OcoGennoctH onpeneneuus pafoueli Toukm uiA

OTOIHTENEHO-BEHTHIAIHOHHEIX  CHCTEM H  CHCTeM
aCIHpalHH.
Pabora wHarmeraTens Ha CeTE ¢ NOCTOSHHLIM

JaBlleHHEM WM PaIpLKeHHEM.
Cosmectsian pafora warserarenei. [lapannensmoe,

MOCIEaoBaATEIEHOe H CMEIIaHHDE BEIHOUCHHE
HargeraTene,

Buibop  wmarmeratenedi  koTensHOH  yeTamoBku:
MHTATENIBHOT0 W CETEBOTO  HACOCOB,  [YTHEEBOTO

| BEHTHINTOPA H ILIMOCOCE.

Hacocer  cuerem BomsmHoro otomnesmns. Buifop
UHPKYTAIHOHHOIO, CMECHTENRHOTO M KOHIEHCATHOTO
HACOCOB.

CHcTeMul
BOAIOCHADWEHMA
VHHKATLHEIX
COOpYKEHHIH

INaHHAE H

Kakyto pons BumoaHAIOT HEKEHEPHEIE CHETEMB! 31aHAS
HT0 HA3LIBaETCH TAPAHTHPOBAHHEIM, (hAKTHUSCKHM M
TpebyeMBM Hanopam#?

B kaxux ciyuasx neobxoammo npenycMoTpers ga
BBOJIAY

30HHBIE CHCTEMBI BOZIOCHAOKEHHA.

Kaxoso HaszaucHHe BOJOMEPHOTO Y314 H ero
COCTAB/ANOIIMX INeMEHTORT




| Kaxue Ghigaior cueraniy pojer?

Kak nonbupatotes cueranku somn?

Kak onpenensercs pacueTssiii pacxojl B0 BHYTpEHHEM
BOAONpoBOaE?

Kak MO%HO NOBBICHTE JABTCHAE B CETH BOMOCHAGKEHMS
YHHKANBLHLIX 3aHHH?

I'ne yeranarmHBaOTCH MOBLICHTEILHELE YCTAHOBKH?
I'ne yeranasnusaroTes rugponnesMaTHyeckue YCTAHOBKH
H KAKOBO HX HazHaYeHHe?

M3 kaxux mMatepranos WiroTasTHBaIOT TpyGs! ans
CHCTEM BHYTPEHHEI 0 BONONpoBoIa?

Kak nogpasnenstorea cucreMsl NPOTHEOTIOKAPHOTD
BOJOCHAOMEHHA YHHKATHHEIX 3aHKHT

I'nie yerpanpasotes nporusonoxapisie soxon pPORORIY
["ne npumensiotes cnpunknepHsle NPOTHBONOKAPHbIE
CHCTEMKI?

Kak paGoraer cnpunknep?

e yeranasmsawoTes apendephsie ¥CTaHORKH?
Kakue 6urBaor cHCTEMEI ropAYero BOTOCHABKEHHS B
JABHCHMOCTH OT 00BeMa B peskuma notpebienus
ropaYci Bom?

Kaxopul ocoBennocts cucrem LEHTPATASOBAHHOIO
FOPAYEro BONOCHADMENHA YHEKAIBHBIX 30aH1il?
Kaxue cymecrsyior suasl Bogonarpesarencii?

Kaxue cereMur BHYTpenHeil Kanamuiamm NPUMEHATCH B
HHILIX B OOMICCTREHHEIX AnaHAax?

Kak ocymecransercs senTunsums BHYTpEHHEH

CHCTeMBl BOAOOTBENCHUS | KanaTHiaimm?

7 | yHHK&ILHEIX  3manuBi ® I'ne na BayTpennei KAHAMH3AlMOHHON coTn
COOPYKEHHI YCTpauBaloTes peRuinu?

| B uem 3akiioyaeTes pacyer BHYTPEHHHX BONOCTOKOR?
Kak nogo6pars muamerp croska BHYTPEHHHX

, BOJOCTOKOE

5.2. IlepeveHs TeM KYpCoBbIx NPOEKTOB, KYpCcoBbIX pabor,
HX KpaTkoe cojepkanue H o0bem
He npenycmorpens! yue6HEIM naagoM,

5.3, Ilepeuens HHIHBHAYAALHLIX JOMAIIHHX 3212 HH H,
pacHeTHO-TpadHYECKHX 3adaHHii

Y4eOHEIM [UIAHOM MpPEAYCMOTPEHO BHIMOMHEHHE HHIMBHIYalLHOIO
AOMAUIHET0 3a1aHusA (ceMecTp No 7):

[TonBop u nosepouHslit Temmosoif pacuer Kanopudepa.

Tennoroii moBepouHsIii pacuer KOHIEHcaTopa.

PacHer rpaguphy B cxeme obopoTHOro BogocHabkeHHs.

Pacuer dopcyrounsix kamep OpOLLIEHHS.



[Tonbop ¥  nosepownsiii  Temnosoii pacyet

KOHIEHCALMOHHBIX
TENI0YTHIH3aTOPOR,

5.4. lepeuens KOHTPOALHBIX paboT

He TIpe/1ycMOTpeHs:l



b

6. OCHOBHASI M TOIOJTHUTEJILHAS JIUTEPATYPA

6.1. Ilepeuens ocHoruoli JHTEPaTypbI

. Jepneikuaa M.H. Cucremsr o6ecreqenus MHKPOKIHMATE YHUKATLHEIX 31aHHi

U COOpyweHUH [DnexkTpoHHEId pecypce]: y4ebHOe nocobue/ Hepnwikuna M.H.,
slpemeriko C.A.— DIeKTPOH. TEKCTOBbIE TaHHLE.— Boponex: Boponexckuii
FOCYMapCTBEHHEIA  ApXMTEKTYPHO-CTPOUTETLHEIN yauBepcurer, DBC ACB,
2013.— 162 c.— Pexum moctyna: http://www.iprbookshop.ru/22669.— 3EC
«IPRbooksy,

3enHkor B.B. CrpaBoqHHK HHIKCHEDA 110 OTOMNEHHMIO, BEHTHISLUHH W
KOHAMUHOHMPOBaHHIO [DnexTpoHHEIN pecype] / B.B. 3eimkos, — DIEKTPOH.
TEKCTOBRIC NaHuble. — M. : MHdpa-Mmkenepus, 2013. — 624 ¢. — 978-5-
9729-0037-4, — Pexum Aoctyna: http://www.iprbookshop.ru/13551 html

- Ilpoueccer ofpaborku Bosnyxa B UCHTPAIBEHAIX KOHAMIHOHEPaX [ DNeKTpoHHEII

pecypc]: MeTonHMyeckue ykasaHus K KypCOBOMY IpOEKTHpOBaHWiD/ —
DNeKTPOH. TeKCTOBBIE fmaHHble.— Hinkamii Hosropoa: Huskeropojuckuii
FOCYNapCTBEHHBIH  pXHTEKTYPHO-CTPOMTE bHEI yauBepcurer, BC ACB,
2009.— 48 c¢.— Pewum mocryna: http://www.iprbookshop.ru/16049.— DBC
«IPRbooks.

. Cubuxnn, 10. JI. Oronnenue, BEHTHIALKA H KOHTUUHMOHHPOBAHHE BO3AyXA.

y4eb. mocobue / 10. J1. Cubuxus. — M. Axanemun, 2004, —304 c.

- Cpucrynos, B. M. Oronnenne, seHTHIAIMA | KOHIWLHOHHPOBAHHE BOITYXa

OOBEKTOB  arpOMPOMBLINIEHHOIO KOMIeKca M HUTHLIHO-KOMMYHATEHOI'O
Xo3gHcTBa: y4eb. 1 By30r / B, M. Ceuctyros, H. K. ITymuskos. — 2- u3g, —
CII6.: U3p-Bo Tonurexnuka, 2007, —422 ¢,

Tennocuabxenue u BeHTHIALHA, Kypcosoe n munnomuoe NpoeKTHpoBaHue./
Hon pen. IMpod. B.M. Xpycranesa -: Uza-8o ACB, 2005.- 576 c.

6.2. Iepevens gonoiHHTeILHOMN JIATEePATYPhbI

- Kpachos FO.C., Bopucorne6ekas A I1., AuTamos A.B. CucTembl BEHTHASLMHE H

KOHIUIHOHHPOBaHHA. PexoMeH1allHH 10 MPOEKTHPOBAHHIO, HCMEITAHHAM K
Hanazake. — M.: TepmoKy, 2004. — 373 ¢

. CHCTeMBI BEHTHAAIIHE 1 KOHAMITHOHHpOBaHus. Teopua u npakTuka: yuef.

nocobue / B. A, Ananse, J1. H. Banyesa, A. JI. Tansnepun, A. K. T oponos, M.
1O. Epemun [1 ap.]. — M., : Erpoxnumar, 2000. — 416 c.

CrpouTenbHbie HOPMBI 4 NpaBHIa. Otonnenue, BeHTHAALLINS H
KOHAHIMOHHpOBaHKe Bo3ayxa. CHuIT41-01-2003 — M.: M3n-go ILTHTH, 2004,

- CTponTensHbIe HOPMBI ¥ NpasuIa. CrpourensHas knmumaronorns. CHull 23-01-

99 — M.: Usn-so ITHTH, 2000,

- CTpoutenbHEIe HOPMBI M TpaBUTa. Crpoutenshnas rennotexuuxa. CHull I1-3-

79* — M.: U3a-so [IHTH, 1998.

. CnipaBouHKK NpoeKTHPOBIIHKA. BHyTpennue canuTapHo — TexHuueckme



YCTpoHCTBa. B 2-x wactax Y.2. Bentunsuus u KOHIHLHOHHPOBaHHE BO3ayXa /
[Ton pen. Craposeposa.-M.:Crpoitusaar, 1978, - 502¢.
7. bexkep A. CucteMbl BeHTHARLHH / A. Bekkep; nep. ¢ Hem. JI. H. Kazanuesa :
pea. I'. B. Pesnuxosa. — M. - Texnocdepa, 2005. — 232 ¢.
8.  Ca3sonos 3. B. Bentunsaums o6imecTseHHEX YHHKABHEIX 30aHKH : yueb,
rocobue [ CTYI@HTOB BY30B, 06YHaIOLIHXCH MO ClHELHATEHOCT]
"Tennorasocrabxenne 1 BenTusimus” / J. B, CazomHos. — Camapa : [Tporpece,
2008.— 185 c.

6.3. Ilepeyens uaTepHET pecypcos

http://forum.abok.ru/

http://www.edu.ru/ ®enepansusti nopran «PoccHiickoe obpa3zoBanuey;

http//win dow.edu.rw/ emunoe oxHO AOCTYNa K 00pa3zoBaTelbHBIM pecypcam;

http//www.maixonfine.com/ BNIEKTPOHHLIE BEPCHH HAYYHO-TEX HHUECKHX
KYPHATOB,

http://www.rsl.ru/ cafit Poccuitckoi rocyaapcTeeHHoi OubnHoTeKy;

http:/fwww.gpntb.ru/ caiir I' OCynapcTBeHHOH My6mHyYHON HayuHO-
TexXHHIeckoH 6ubanoreku Poccuu:

http://www.normacs.rw/ caift HopmaTuBHOik JHTEPATYPHI;

http://elibrary.ru/ caiit Hayuuoii 3NEKTPOHHON GuGIHOTEKH;

htp://www.kodeksoft.ru/  kopexc (TOCT. CHalL 3aKOHO/IATENBCTRO);

https://sites.google.com/site/virtualnaa4 | a/ TIPEAIMETHBIN caiiT
Npeno,aaBaTens.

7. MATEPHAJIBHO-TEXHHYECKOE H HHO®OPMALIMOHHOE
OBECNEYEHHE
Jlexumonusie 3ansaTus: ayAUTOPHA, OCHALLEHHAA NPC3EHTALHOHHON TEXHHUKOI,
KOMIIIEKT JJIEKTPOHHALIX [IPe3CHTALHIA.
[IpaxkTuyeckne szanstus: ayMHTOPHA, OCHAIUEHHAA JeMOHCTPAaLHOHHBIMK
MaKeTaMu 5JIeMEHTOB BHYTPEHHHX MHKEHEDHBIX CHCTEM H HapykKHBIX CeTei.



8. YTBEPKJAEHHWE PABOYEM MPOI'PAMMBI

Yreepaaenne paGoueii nporpaMmsl 663 H3MeHeHui

Pabouas nporpamma Ges uamenenuii yrBepanena Ha 2017 /2018 yueGumlit rog,

IMpotoxon Ne 24 3acefaHus Kaeapel ot « 24 »  wMas 2017 r.
& i y) ,{-”j{g{i- -

3asenyrommit kadeapoii A ' YBapor B.A.

noanuce, @HO /N

IapexkTop HHCTHTYTA \%} ¥Bapos B.A.

noganuce, GHO



YTeepucaenne paGoueit nporpaMmel 6e3 u3mMeHeHui

Pabogas nporpamma 6e3 usmenenuii yrbepiaena Ha 2018 /2019 yyeGumiit rog.

ITpotokon Ne |1 3aceJaHus xaqlenpmfm « 11_»  mas 2018 r.
L __,'/E,-" 2

3aBenyromuit kadempoii W A i / ¥YBapos B.A,

noanucs, GUO F e, / :

[upexTop uHCTHTYTA E‘Ea( Yeapos B.A.

HOAMHACE, ©HO



NPHJIOKEHHS

ITpuaomenne Nel. Metoauueckue YKa3aHua [id o0y4alomerocia rno OCBOBHHIO

JHCLHHUNTHHEI (BKmiO9as NEpe4YeHk VUEOHO-METOHIECKOrO ofecieyenns IULA
CAMOCTOATENLHOH paboTel 00yuaromuxes no JHCIHTIIHHE ).

Jucuunnuna  «Maxkeneproe 00opyloBaHHe YHHKAJLHBIX 30aHHH ®
coopyaenuil» npencrannser  coboii AHCLUHIUIMHY  BapHaTHBHOH  yacTu
NPOECCHOHATEHOIO  IMKNA  MOATOTOBKH CTYACHTOB [0  HAaNpaBISHHIO
«CTponTenseTBo» npoduis «Tennorasocuabkenue, BEHTHIALMA, BoJocHabkKeHHe
1 BOT0OTBEIEHHE YHHKANLHEIX 30aHUIA, COOPYKEHHI HACETeHHBIX MTYHKTOBY.

Lensro kypea sBasercs Hayunts Oymyumx GakanaBpoB npo CoBpeMEHHEIX
CHCTEM HHKCHEPHOro oBOopynOBaHHA YHHKAILHBIX 3TaHUH W COOpY KeHHT,
MPOSKTHOH M  [POM3BOJACTBEHHOH JCATENBHOCTH B  OBMacTH OTOINEHHH,
BEHTWIALMH,  KOHIHUWOHMPOBAHHS,  BHYTPSHHEr0  BONOCHAGIKEHMs H
BOJOOTBEACHHA YHHKAILHEIX 3MaHUH, H3ydeHHe PaBHI PEKOHCTPYKLIHH, PEMOHTA
H 3KCIITyaTaluy JaHHEIX CHCTEM.

3aHATHA NPOBOMITCH B BHIE AeKLMil U NPaKTHIeCKHX 3aHATHH. BawnHoe
SHAYCHME [UlA H3YYCeHHA KYpPCa HMEEeT CaMOCTOATeTbHAN paboTa ctyaeHTOB.

DopME! KOHTpONS 3HAHMI Cl1YACHTOB MPeanonaraloT TeKYIIMH ¥ WTOrOBbL
KOHTpOAb. TeKymmii KOHTPONE 3HAHMI MPOBOMHTCA B (DOPME CHCTEMATHUECKHX
onpoco. B ceasMoM  cemectpe npenycMaTpUBaeTcs  BhIMOJIHEHME
HHIHBHIyaIRHOTO NomaltHero saganns (M(3), mposenenue onpocos. Mopmoii
HTOrOBOI'Q KOHTPOJIA ABJIACTCH 3AYET.,

Hcxonnstit aran usyuenus kypea fnpeanonaraer o3HakomieHue ¢ Pabfoueri
APOZPAMMOU, XapaKTepH3yIoleil TpaHuLbl | conepxkaHue yuebHOrO MaTepuana,
KOTOPBIH MOINEXUT OCBOEHHMIO,

Hayyenne ordensHeix Tem Kypca HeoDXOZMMO OCYUIeCTBIATL B
COOTBETCTBHM C NMOCTABNECHHBIMH B HUX LIEISAMH, WX 3IHAYHMOCTbIO, OCHOBBIBAACE
Ha CONACpXKAHWH M BONMPOCAX, IOCTABIEHHEIX B JIEKLHH Npenojasareis M
MPHBEACHHEIX B TIAHAX, & TAKKE METONMYECKHX YKAIAHUAX,

B yuebnmkax M cnpasoumbix NOCODHSX, OpENCTABIEHHBIX B CHUCKE
pexcMendyemou numepamyps CoNEPIKATCA BOIMOKHbIE OTBETE HA NnocTaBlieHHEIE
BOMpockl. MHcTpymMenTamu ocsoenus y4eOHOrO MaTepHaia ABJAIOTCS OCHOBHBIC
MEPMURBL U ROHAMUA, COCTABIIAIONIME KATErOpHAaIbHEL annapaT JHCHMIKael, Mx
OCMBIC/ICHHE,  3ANOMHHAHHE W  [PAKTHYECKOE HCIONbIOBAHHE  SBISIOTCH
00A3aTeNBHEIM YCIOBHEM OBaNeH s KYpCOoM.,

fns Gonee riayGokoro usyuyenus npo0ieM Kypca TpH MNOATOTOBKE
KOHTPONBHBIX  paboT HeOOXOAMMO O3HAKOMHTBCH nybinuKauusMe B
HEPHOOHYECKHX HimaHuaX. [ToMck u noabop crateil, MaTepuaios MoHorpah#ii
OCYIICCTBIIACTCA Ha OCHOBe OMGIHOrpadUuecKux YKa3aHHH H [pelIMeTHBIX



KaTa/T0r o8,

Hayuenue kainoi TeMEr cremyer 3aBEPLUATE BRITIOJIHEHHEM MPAKTHYECKHX
3a/laHHH, OTBETAMM Ha BOMPOCH], COAEPKAIIHXCHA B METOAHYECKHX NOCOOHAX Mo
Kypey. s obecniedenus cucTeMaTHUYecKoro KOHTPOMA Haj MPOLIECCOM YCBOSHHSA
TEM Kypca CleayeT NOJb30BaThCA [epedHeM KOHTPONBHEIX BOMPOCOB s
HPOBEPKH 3HAHMH 1O IMCLMILIMHE, CONEpKALUMXCH B IIAHAX K 380aHHAX K
nabopaTopHbiM paboTam M MeToaMyecKuM YKa3aHHAX A5 CTYAEHTOB 3a04HOTO
oraeneHus. Ecau npum orsertax Ha copMynMpoBasKEe B TepeyHe BOMPOCHI
BOSHHKHYT 3aTpy/HEHHs, HeOOXOAWMO ouvepenHolf pas BEPHYTBCH K M3YYEHHIO
COOTBETCTBYIOLIEH TeMBbL, b0 obpaTHTECH 32 KOHCYNLTALHEH K NpenogaBarento.

Yeneunoe  oceoenme Kypca JMCLUMILTHHBI BOSMOXKHO [HIIb NpH
cucTeMaTHieckod paGote, TpeGyromedi riyfoKkoro ocMBICTECHHS M NOBTOpPEHHS
MPOHACHHONO MaTepuana, NOITOMY HEOBXOMHMO AENaTh COOTBETCTBYIOLIHE
3aMTHCH 110 KaxI0H TeMe

Ilpy  wu3ydennu pasgena «HMHxkenepusie  cucTeMnl  obecreyeHus
MHKDOKTHMaTa yHHKanbHLIX 31aHMd M coopykeHuii» ocofoe BHMMaHMHe
HeOOXONHUMO VIENHTE HOHSTHAM ONTHMATBHBIX K AOMYCTHMBIX MapaMeTpoR
BHYTPCHHEr0 BO3AyXa, KNAaCCHQHKALMHM H Ha3HAYECHHIO CHCTEM OOECIIeYeHHs
MHKDOKJIMMAaTA (CHCTEM OTON/IEHHS, BEHTUWIALHA | KOHAHLUHOHHPOBAHHS BO3IyXa,
CYIICCTBEHHOMY BNHSHMIO Ha 3HeprocOepekeHHe HApYKHEIX OIrpaKIarIux
KOHCTPYKUMH YHWKalbHbIX 3fanuit. CTYNEeHT DOMKeH 3HaTh obopynosanne
HCTIONB3YeMO®  JUIA  MOAJEPKAHHA MHKPOKIMMATA YHHKAABHBIX 30aHHH M
COOpPY#KEHUH.

[Tpu  wu3yyenuu pasnena «HMmxenepHele  cHcTeMbl  ofecneuenus
MHKPOKIMMATa yHMKAaldbHBIX 3aHMH M  COOPYKEeHWI» 0co60c BHMMAHME
HEOOXOOHMO YAETHTh TEOPETHUECKHM BOTIpOCaM TeMNOBNaXKHOCTHOH ofpaboTky
RO3Myxa, B comepuleHcTse Bnagets I-d mmarpammofi. CryneHT HomkeH uYeTko
OPHEHTHPOBATECA B NOHATUAX «CKPLITOE B SRHOE TEMI0», MOHHMATH (hu3Inueckyio
CYHIHOCTE MPOLECCOB B3aMMHOIO Mepexofa, 00yCcHaBIMBAIOIIYIO BOIMOKHOCTS
3HeprocOepeKeHn B CHCTEMAaX BEHTH/IAIHH | KOHOMIHOHWPOBAHMS BO3YXA.

Ilpn  wm3yuennwm pazgena «Cuctembl  oTornenus, oGopynosanme,
JHepreTHdecKad 3(QEKTHBHOCTE YHUKANBLHBIX 3MaHHI» 0coB0oe BHHMaHHe
HeoDX0AMMO YAENHUTh CHIEMYHOLIHM BOTIPOCAM: CTPYKTYPHBIE CXEMBl CHCTEM
OTOMJEHHUSA; CpaBHEeHHE M OOIAcTH NMpUMEHEHHE OCHOBHAIX CHCTEM BOAAHOTO H
BOSMYIUHOTO OTOTIIEHHHA; 3aBUCHMOE U HE3ABHCHMOE [PHCOSTHHEHHE CHCTEMbI K
HapY’KHOMY Tenmaonposojy; obopynosanue CHCTEM (peAyKUMOHHEIE KIANAHEL
TAIPABITHYECKHE 3aTBODEI, KOHACHCATOOTBOAYHKH, KOHIEHCALHOHHEIE GaKH.
KOHACHCALIHOHHBIE HACOCHl, MpPEeNOXpPaHWTeNbHLIE MPHCNOCOBIEHN)S, npeaoxpa-
HHTEJILHBIC KNallaHbl, APOCCENUPYIOWHE 1aibbl) BOMPOCH! aHeprocoepekeHus
npd skcrmyatauud CO; KOHCTPYKUMS, NPHHIMN AeHCTBMA, X8paKTePHCTHKH
KOHICHCAIHOHHAIX KOT/IOB; 3JIEKTPOAKKYMY/IAIHOHHOE OTOILIEHHE

Ilpu m3yuennn pasmena «CHCTeMBI BEeHTHIAUIMH W KOHJMLIHOHHPOBAHHA
YHUKAIbHBIA YHMKANBHBIX 3JaHMit» ocofoe BHHMaHHe HeoOXOMMMO YIENUTh
ClIe IYOLLIHM BOTIpOCAM: CHCTEMB! BEHTHJ/IALIHH c MpHMEHEHHEM
KOHAHUHOHHUPOBAHKA BO3AYXa H DELMPKYISLHH, OCHOBHOE BEHTHIALMOHHOE



obopynoBanue (BeHTarperarsi, Kanopuepsl, GuabTper, TeMI0Y THIIH3ATOPEI,
YCTpoHicTBa s 3a6opa BO3lyXa); MNPHUTOYHBIE M BEITSKHBIE Kamepel, Hx
Pa3MELICHAE; OCHOBHBEIE cOCOBE! mogauy [IPATOYHOTO BO3AYXa; KOHCTPYKLHA M
PacHeT KanopudepoB, opocHTeNBHEBIX KaMep, BO3AYIIHBIX nOywell W 3apec:
KOHCTPYKTHBHOE  BBIMOJHEHHE  BEHTHIALMMOHHLIX CHCTEM  rpaiIaHCKHuX
YHHKQTbHBIX 31aHHH; 1EXO0B ¢ W30LITKAME Terma (IHTeHuLIe, KY3HEeYHOIPECCOoREIe,
TEPMUYCCKHE, DEUMPKYNALMS B CHCTEMaX obecneyenus MHKDOKJIMMATA; cXema
CKB ¢ nepgoii u BTOPOH PEHPKYIAMAME; BHILI PEKYNEpaTopos (NnacTHHYATEE,
POTOPHBIE € MOPOMENKYTOYHBIM TCIVIOHOCHTENEM,  KpBILIHBIE); Opomecch
00paboTki BO3yXa B KOHAEHCAMHORMLIX TEIUIOYTHIIH3aTOPaX ¢ OXJauIeHHEM M
OCYLIKOH BO3/TyXa.

Ilpu  m3yyennn pasnena «OcHoBHBIE 1OJONKEHUS FHIPOIHHAMHYECKOrO
pacteTa 4 HarHeTaTenu cHcrem obecrevenus MHKpOKIHMaTa» ocofoe BHUMaHHe
HEODXOZUMO yAenuTs Chemyroumm BOMpOcaM: LeNk U 3a/1aYH IHAPaBIHYecKOro
PacHeTa; 0CO0EHHOCTH IMAPOAHHAMMKH KUIKUX W ras’o00pasHeIX CPeji; OCHOBHbIE
TIONIOKECHHA M AITOPHTM THAPABIHYECKOro pac4era CHCTEM OTOIUIEHHS Ko
BEHTHIALMY, OTIMYHTCIBHBIE OCODEHHOCTH pacyeTa CHCTEM C ECTECTBEHHBIM H
NIpHHYIHTENBHBIM NOOY®W/IEHHEM; JaBTcHUE Harmetarens, pabortaiomero B cetu,
MCETON HANOKCHMA XapaKTePUCTHK, pafouas Touxa: PEeLIEHHE KOHKPETHBLIX
WHKCHEPHBIX 3a/1a4 BCTPEUAIOLIMXCA Ha IPAKTHKE MpH BeibOpe HarHetaTtens.

IIpu usydennu pasnena «Cucremn BOJIOCHA0KEeHHS YHUKATBHBIX 30aHUIH U
CoOpykenud»  ocoboe  BHMMaHHE  HeOBGXOIHMO VAGNHTs  CeUH(UKH
[IPOEKTHPOBAHHA CHCTEM BOgOCHAGWKCHHY BBICOTHBIX 3laHMil C HCNONB30BAHHEM
MHOTO30HHLEIX CXEM.

IlpakTA4eckoe ocBoenue u NpHOOpeTeHHe HABBIKOB OCYMIECTBIACTCH &
HPOUECCE BEITOIHEHAS HHAMBHIYAIbHOTO JOMAIITHErO 3a/1aHHMs



Yreepaxnenune padouei nporpammbl 0€3 H3IMEHeHHH

Pabouas nporpamwma 6e3 namenenui yrsepxiena Ha 2019/2020 yuebusiit roa.
[lpotokon Ne ! sacenanus kadeapwt ot « 30 » aseyema 2019 .

3aseayrouii kadenpoii Jﬁ %A? B.A. Ygapos
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Upexmop uHcmumyma /4_51%%‘7 B.A. Vsapos
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Yreepaaenue paboueil nporpammel 6e3 uiMeHeHui

Pa6ouas nporpaMma Ge3 uameHeHuit yreepaxaena na 2020/202] yyebusiii roa.
[Tporoxon Ne 11 3acenanus kadenpsl or «21» mas 2020 r.
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3asenyrowni kadeapoi
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Yreepaaenue padoued nporpaMmbl 6e3 HIMeHeHH

Pabouyaa nporpamma 6e3 uzMeHeHu#H yreepxaeHa Ha 2021/2022 yuebubiid roa.
Ilpotokon Ne 12 3acenaunus kadenpni oT «14» mas 2021 r,
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