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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUun DOCTUXEHUA KoMNeTeHuumn oby4yeHus
KOMMNeTeHunn
He nNpeagycMOTpPEeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HaumeHoBaHue Ko v HaumeHoBaHue MHANKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMNeTeHLuun KOMMNeTeHUun KOMMNeTeHuumn oby4eHus
He NpefyCcMOTpPeHbl Y4eOHbIM NaHoM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kon Kog n HammeHoBaHue
HanmeHoBaHue komneTeHUMN MHAUKaTopa AOCTUXKEHUA Pe3ynbTaTtbl 06y4yeHUs
KOMMNeTeHLuun
KOMMNeTeHuun
MK-2 CnocobHOCTb OCYLLEeCTBNATb npo-1 NK-2 31 MK-2.1
pa3paboTKy NPOEKTHON BbinonHseT pacyeTsl Ans 3HaTb: TpeboBaHUS HOPMATUBHO-
OOKYMEHTaLMM CUCTEM NPOEKTUPOBaHNS CUCTEM TEXHUYECKOW JOKYMEHTaUUn 1
OTOMMEHWS, BEHTUNALUN 1 OTONNEHWS, BEHTUMALNN U HOPMaTMBHBIX MPABOBbIX aKTOB MO
KOHOVLMOHNPOBAHWSA BO3ayxa KOHOULMOHMPOBaHWS BO3ayxa NPOEKTUPOBAHUIO CUCTEM
OTOMMEHWS, BEHTUNALUA 1
KOHOULMOHMPOBaHWS BO3ayxa
32MK-2.1
3HaTb: BUAbl U METOAMKM pacyeToB
CUCTEM OTOMMEHUS, BEHTUNSALMN 1
KOHOMLMOHMPOBaHWS BO3ayxa
MK-3 CnocobHOCTb OCyLLEeCTBNATL no-1 NK-3 B1 MNK-3.1
pa3paboTKy NPOEKTHOM BbinonHseT pacyeTsl Ans BnapeTb: METOANKON BbINOMHEHNSI
OOKYMEHTaUuUM cuctemM NPOEKTUPOBaHNS cUCTEM WH)XEHEPHO-TEXHUYECKMX PacyeToB
rasocHabxeHus (ceten rasocHabxeHus (ceTen cucTeMbl ra3oCcHabxXeHns
rasopacnpegeneHuns n rasopacnpegeneHus un
rasonoTpebnexns) rasonoTpebnexus)
MK-4 CnocoBHOCTb K BbINOTHEHUIO no-1 NK-4 B4 NK-4.1
cneuyanbHbiX pacyeToB Ans BbinonHseT rugpasnuyeckme BnapeTb: meToaukon opopmneHust
NPOEKTUPOBAHNS PeLLEHI pacyeTbl, pac4eTbl TEMNsoBbIX pe3ynbTaToB rMapaBINYeCKUX
KOTEIbHbIX, LEHTParbHbIX cxeM ¢ Bblbopom oGopyaoBaHusi pacyeToB MNP NMPOEKTUPOBAHNN
TENnoBbIX MYHKTOB, MasblX NSt NPOEKTUPOBAHUSA PeLLeHNi TEXHOMOMMYECKUX peLLeHni
TennoaneKkTpoLeHTpanemn KOTENbHbIX, LLeHTpanbHbIX KOTENbHbIX, LEHTParbHbIX TEMMOBbIX
TensoBbIX NYHKTOB, MarnblIxX NYHKTOB, MarbIX
TennoanexkTpoLeHTpanemn TENnoaneKTpoLeHTpanen n
COCTaBIEHNE MOACHUTENBHOW
3anucku

2. MecTo aucuunnuHbl (Moayns) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbl

MecTo AMCUMNNMHBI B CTPYyKType oOpasoBaTenbHOW Mporpammbl: 4acTb, opMupyeMas yydacTHUKamu

obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
Kop Mpepwecrtsytowme MapannenbHo ocBaMBaemMble
Mocneayowme ANCLUUNSIUHBI
KOMMeTeHUun AUCLMNIUHDI AUCLUUNIIUHBI
MK-2 TeopeTudeckne OCHOBbI CtpouTenbHasa Tennogumauka; OTonneHue;
TENNOTEXHNKN OcHoBbI 06ecneyeHus MpaKkTNKO-OPUEHTMPOBAHHBIN NMPOEKT;

MUKPOKNUMaTa 30aHun

BeHTunauums;

KoHgumumnoHupoBaHme Bo3gyxa u
XOIOAOCHAbXeHue;

ABTOMaTU3aLNA CUCTEM OTOMNNEHUS;
ABTOMaTU3aLMA CUCTEM
TennorasocHabXeHust U BEHTUNALUK;
OpraHnsauust MOHTaXHbIX paboT cnuctem
TennorasocHabXeHust U BEHTUNALMUK;
OcHoebl CATP;

MpounsBoacTBEHHAs NpakTuKa:
npeagunioMHas NPakTuKa;




OHeprocbepexeHne B CUCTEMaXx
TENNora3ocHabXeHWs1 1 BEHTUNSALUK

MK-3

[MponssoacTBeHHas nNpakTuka:
TeXHoJorndyeckaa npakTtuka

[a3ocHabxeHue;

"a3ocHaGXeHre NPOMbILLNEHHBbIX
npeanpuUsiTUin pa3nMYHOro HasHayYeHus;
Jkcnnyataumst U peKOHCTPYKLMS CUCTEM
TennorasocHabXeHns N BeHTUNALWUMY,
OpraHusaunsi MOHTaXHbIX paboT cuctemM
TennorasocHabXeHUs U BEHTUNALUMY;
MponsBoacTBeHHas NpakTuka:
npeganninomMHas npakTuka

MK-4

TennoreHepupytoLmne yCTaHOBKY;
MponsBoacTBEHHAs NpakTHKa:
UCMNONHUTENbCKas NpakTuKa;
ABTOHOMHOE TennocHabXxeHue;
OHeprocbepexeHne B CUCTEMAX
TENNorasocHabXeHns U BEHTUNSALUN;
Mpoun3BoAcTBEHHANA NpaKkTUKa:
npeaannioMHasi npakTuka

3. O6beM AUCLUMNNUHDBI B 3a4€THbIX eAMHULIaX C YKasaHUeM KONM4YeCcTBa akafeMUYecKuX 4acoB,
BblAeNeHHbIX Ha KOHTaKTHYI0 paboTy oGy4alowmxcs ¢ npenogasaTenem (No BuaaM y4e6HbIX 3aHATUMIA) U Ha
camocTofATeNnbHY0 paboTy oby4arowmnxcs

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB CemecTp 4
AyputopHas KOHTakTHas paboTa
(Bcero), 72 72
B TOM yucne:
NeKUMoHHble 3aHaTns (J13) 32 32
nabopatopHble padotsl (JIP) 8 8
npaktudeckme 3aHsTtus (M3) 32 32
BHeayauTOpHas KOHTaKTHasa paboTa, 4 4
CamocTtosTenbHasi pabota (Bcero),
B TOM 4ucne: 68 68
noarotoska K JIP /13 34 34
NnoAaroToBKa K 3a4€Ty 34 34
®dopmbl Tekylero koHTpons | lMpaktudeckme 3apganud, nabopatopHble | [lMpakTtnyeckue 3agaHus, nabopatopHble
yCcneBaemMoCTH paboThl paboTbl
PopMbl NPOMEXYTOYHOM aTTecTaumum 3a4eT 3ayeT
KoHTponb 0 0
UTOrO: yac. 144 144
NTOrO: 3.e. 4 4

4. CopepxaHue AUCUUNIINHBLI, CTPYKTYPUPOBaHHOE MO TeMaMm (pa3aenam), ¢ yKkasaHMeM OTBeAEHHOro Ha
HUX Kormim4yecTtBa akageMun4yecKkux 4yacos u BuaoB yqe6|-|b|x 3aHATUN

Tabnuua 6

Ne HanmeHoBaHue pa3gena

pasgena AUCUUNITIUHDbI

Bugbl yueGHOW Harpysku U X TpyA0EeMKOCTb, Yachbl

n3 npP n3

Bcero
YyacoB

KoHT-
ponb

CPC KCP

Knaccudukaums HarHeTaTenemn
TeopeTuyeckme 0CHOBbI paboTbl
paguvanbHOro HarHeTaTens.
YpaBHeHune Jrinepa. XapakTepucTuku
HarHeTaTenewn.

16 -

16

23

57

PaboTbl HarHeTaTenen B ceTu.
Mop6op HarHeTaTenen. ®akTophl,
BNUsOLLIME HA 0OOCHOBAHHOCTb
BblOOpa HarHeTaTenen. PaboThbl
HarHeTaTtenen B cetu. Moabop
HarHeTaTtenen. ®akTopsbl, BNUsOLWLNE
Ha 060CHOBaHHOCTL BbiGopa
HarHeTatenemn.

16 -

23

40

Hacocbl u BEHTUNATOPSI,
NpUMeEHsiEMbIE B CUCTEMAX
TennorasocHabXeHns U BeHTUNALUK

16

22

47

WUToro:

32 8

32

68

144




4.1. CopepKaHue NeKLNOHHbIX 3aHATUN

Tabnuua 7
Ne | HaumenoBanme CopepxaHue nekumm Kon-
na3 paagena Tema nekuyum (nepeyeHb AuOaKTUYECKNX eOUHMLY: BO
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CemecTp 4
1 Hacocbl 1 BEHTUNATOPbLI OTHOCATCA K Knaccy 16
BeeneHme. Knaccudukaums TMAPABNNYECKUX MALLNH. MMapaBnuyeckas MalmHa — 310
HarHeTaTenei u o6nacTb 1x YCTPOWCTBO, NpeobpasytoLiee MexaHn4eckyto paboty
NPUMEHEHIS: TBEPAOrO Tena B 3Hepruio MoToKa MAKOCTY Uiu HaobopoT.
MmpapaBnuyeckas MallMHa, B KOTOPOW MexaHuyeckas
OCHOBbI FMAPOAMHAMMKM 3HEeprus XMaKocTu npeobpasyeTcsi B MEXaHUYECKYHO
Knaccudukaumsa | nonacTHbIX HarHeTaTenen. paboty (spaluetive sana, BO3BPATHO-TIOCTYNATEINBLHOS
HarHeTaTeneil KUHEMATVIKA OTOKA B OBWKEHUE NOPLUHA 1 T.4.), Ha3biBaeTca TypOUHON nnu §
TeopeTnieckue pabouem Konece. rmapoasuratenem. 'mapaesnuyeckas MallmHa, B KOTOPON
paananbHoro OEeNCTBUTENbHbIE ’ o ’
HarHeTaTens. XapaKTEPUCTMKN. 3aBMCMMOCTM OT poJa nepemMeLlaemMoin cpeabl HarHeTaTenu
YpaBHeHme YHUBEPCANbHBIE noapasfensioTca Ha HacoCbl U BO34YXOAYBHbIE MaLUMHbI.
Onnepa. XapakTtepucTuku. lNonHas
XapaKkTepuUcTUKM | XxapakTepucTuka HarHeTaTens lNonHble XxapakTepuUCTUKW HarHeTaTenei cTposT B
HarHeTaTenen. Y Nony4eHune ee B koopauHatax p—L, N—b 1 T}l—b. lNpw cHaTun
nabopaTopHbIX YCMOBUSAX. xapaktepuctuku (puc. 3.20) 4OMmMKHbI ObITh BbINOMHEHDI
Mopo6bue nonacTHbIX cnegyowime ycnosus 1) KOHCTPYKTUBHbIE
HarHeTaTenen, pa3mepbl HarHeTaTens He A0MKHbI UBMEHATLCS 2)
yHMBepcarnbHble NMOTHOCTb NepeMeLLaeMon cpeabl 4OIMKHA
XapaKTepUCTUKN. ObITb NOCTOSIHHOW 3) YacToTa BpalleHus paboyero
Koneca AomkHa 6bITb HEM3MEHHOW.
2 Pexwum paboTbl HarHeTaTenen B obLLen ceTn, MMetoLLen 16
xapaktepuctuky Ap b), onpegensietcs Toukon A ¢
napametpamu La n pA. Todkn
nepeceyeHns ropu3oHTanbHON NpAMon p=pA c
xapaktepucTtukamu I 1 2 onpegenstoT nogady kaxagoro
HarHeTaTtens ( 1 ur). CospgaBaemoe kaxabiM
HarHeTatenem gasnexue (p) Unm pr) onpeaenseTcs TOYKoM
nepeceyeHunst opanHaThl, XapakTepuaytoLlen
onpepgeneHHyto nogady (1 unnr), c
COOTBETCTBYHOLLIEN UCXOLHON
XapaKTepUCTUKOW HarHeTaTens.
Mpu nocnenoBaTenbHOM BKITHOYEHUN MpecrenyeTcs uenb
Pa6oTbi XapaktepucTuka ceTu. yBENMYEeHUs NPou3BOANTENBHOCTU (MOAAaYM),

HarHetarteneun B
ceTu. Moabop
HarHeTaTenemn.
dakTopsbl,
BRMSOLLINE Ha
000CHOBAHHOCTb
BblOOpa
HarHeTaTenen.
PaboThl
HarHetarteneun B
ceTu. Moabop
HarHeTartenemn.
dakTopsbl,
BRMSOLLINE Ha
000CHOBAHHOCTb
BblOOpa
HarHeTaTenen.

CnocoObl HanoXxeHus
XapakTepucTuk. AHanuns
paboTbl HarHeTaTeneun npu
N3MEHEHUN XapaKTepPUCTUK
CeTU 1 HarHeTaTenen.
CoBMecTHas paboTta
HarHeTaTtenen. MNapannensHoe
W nocnegoBaTernbHOe
BKMOYEHWe HarHeTaTenemn.
MocTpoeHne cymmapHomn
XapaKTepUCTUKN.
TexHUKO-3KOHOMUYECKNE
OCHOBBI BbIOOpa
HarHeTatenen. Yyer
ocobeHHocTeln
TEeXHOJorM4YecKkoro npowecca u
TpeboBaHU NoXxapo-
B3pbIBOGE30MacHOCTHU.

npv napannensHoM - AaBnexHus (Hanopa). 13 aToro He
cnegyerT, YTO NMpu BKITKOYEHUN, HanpuMmep,

OBYX HarHeTaTenen napameTpbl Q u H yasavsatoTcs.
M3meHeHre napameTpoB onpegensieTcst
XapaKTepUCTUKAMW CMAPEHHbIX HAarHeTaTenewm n ceTu.

OCHOBHbIMW, BENNYMHAMU, KOTOPLIMW PYKOBOACTBYHOTCS
npu nogbope HarHeTaTens, ABNATCA
Npou3BOANTENBHOCTb U AABMeHNe, onpeaeneHHble npu
pacueTe ceTu.

Mogbop MalvHbI 3aknoyaeTcs B yCTAHOBINEHWM ee Tvna,
pasmepa 1 pexunma paboTbl NpyM OOQHOBPEMEHHOM yyeTe
3HaYeHus K. M. A.. XapaKkTepusyLwero 3KOHOMUYHOCTb
ycTaHoBKM. Mpu aTOM yA06HO Nonb3oBaThCs
YHMBEpPCanbHOW XapaKTepUCTUKON, KOTopasi NO3BONSET He
TONbKO BbIGPATh HYXXHYH MaLUMHY, HO U ONPeAenuTb ONTu-
ManbHbIN pexum eé paboTbl. [Mpu oTcyTCcTBUM
YHMBEpPCanbHOWM XapakTepUCTUKM MOXHO MOMb30BaTbCs
06BbIYHON XapaKTEePUCTUKOW, MOCTPOEHHOW ANns OAHOrO
pexuma paboTbl MalWMHbI, UK Xe, Yalle BCEro,
TabnuyHbiMK gaHHbIMK. OQHAKO B 3TUX Cry4vasx
NPUXOANTCS BECTU AOMNOSMHUTESNbHbIE NEPECYHETDI, YTO
HECKOINbKO yCrnoXHseT noabop HarHeTtaTensi. OCHOBHbIM
nokasarteneM, KOTOpbIM criefyeT pyKOBOACTBOBaTLCA Npw
BblIbOpe MalluuHbl, ABNSIETCS €€ K. M. 4. B paC4eTHOM
pexume. NHoraa Hanbornee BbICOKOMY K. M. A.
COOTBETCTBYET MalLMHA CPaBHUTENbHO BOJbLLOIO
pa3mepa, YTo, Kak MpaBusio, YAOPOXaeT NepBOHAYAITbHYIO




CTOMMOCTb YCTaHOBKW. OpaHako aTo yYAOpOXaHne BeCcbMa
6bICTpO OKynaeTCd, TaK KaK yBeJin4eHne nepBoHa4valibHbIX
3aTpaT B CPaBHUTENBHO KOPOTKUI CPOK NMOSTHOCThLIO
KOMNEeHCnpyeTca yMeHbLUeHNEeM aKcnyaTauMOHHbIX
pacxoaoB B pe3ynbTate 3KOHOMWUU 3JIEKTPOIHEPIrn.

WTtoro 3a cemectp: | 32
Wtoro: | 32
4.2. CopepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHue HanmeHoBaHue Conepxanue naboparopHou paGOTbI Kon-
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
npP pasgena na6opaTtopHou paboTbl
paccmaTtpuBaeMbIX NOATEM, BONPOCOB) yacoB
CemecTp 4
1 OnpepeneHune xapakTepucTuk paboTsl AByX 8
LeHTPOBEXHbBIX HACOCOB, BKIMOYEHHBIX NapannenbHo
Llenb paboThbi: npuobpeTeHne HaBbIKOB MOCTPOEHMS
Hacocbl n XapaKTepUCTUK LEHTPOBEXHBLIX HACOCOB, BKIMHOYEHHbLIX
BEHTUNATOPbI, napannensHo. 4.1 TeopeTuyeckune ceeferus MNpu
npuMeHsieMble B MonGop BEHTUNATOPOB U UCMbITaHUW LeHTPOOEXHBbIX HACOCOB MOMyYyalT
cmcTemax HacocoB TEXHUYECKNE XapaKTEPUCTUKN, MO KOTOPbIM MOXHO
TennorazocHabxeHus cyauTb 0 ero pabote. K TexHM4Yeckum xapaktepucTrkam
W BEHTUNSALUN OTHOCATCS 3aBUCMMOCTW, CBSI3bIBalOLLIME HarMop,
Nnones3Hy MOLLHOCTb, 3aTpaynBaemMyto MowHocTb u KMz
C nopadven Hacoca. HarnsgHoe npeacraBnexHve o6 atux
3aBUCUMOCTSIX AaeT UX rpaduyeckasi MHTepnpertaums
UTtoro 3a cemecTp: 8
WUroro: 8
4.3. CogepxxaHue NPaKTUYECKUX 3aHATUN
Tabnuua 9
CopepaHue NPakTUYECKOro 3aHATUA Kon-
Ne HanmeHoBaHue .
n3 paanena Tema npakTU4ecKoro 3aHATUA (nepeveHb AMOaKTUYECKUX €OMHULL: BO
paccmaTpuBaeMbIiX MOATEM, BONPOCOB) YacoB
CemecTp 4
1 Hacocbl, BEHTMNATOPbI 1 KOMNPECCOPbI ABNATCA 16
Knaccudukaums
HarHeTaTeneil Hacocbl, BEHTUNATOPSI, OCHOBHbIM U HEOTBEMIIEMbIM 31IEMEHTOM CUCTEM
TeopeTudeckue komnpeccopsbl. Llenb nsyyexus OTOMMEHUs, TeNo- U ra3ocHabxeHus,
OCHOBbI PaBOTbI ONCUUNIMHBI COCTOUT B XONOAO0CHAOXEeHUS, BEHTUIAUNA 1
pAAMANLHOTO npuobpeTeHun TEOpeTU4EeCKIX KOHAMUMOHMPOBAHMA BO3AYXa. M3yyeHne npuHumna
HarHeTaTens . W MPaKTUYECKNX 3HAHWI B § AeiiCTBUA, YCTPOUCTBA, XapakTepucTuk u -
YpaBHeHue Jiinepa. obnactu paboTbl HarHeTaTenen ocobeHHocTe MPMMEHeHs HarHeTaTenei
XapaKTepueTvkM Ansi npocheccrmoHanbHoro siBnsieTcst 6a3on 4ns yCneLwHoro 0CBoeHUst )
HarHETaTEneit. noabopa HacoCcoB, BEHTUMATOPOB OCTarlbHbIX CrielMarnbHbIX AMCLUMMNNH U OCHOBOW
YCNELUHOV NPON3BOACTBEHHOW AEeATENBHOCTU.
2 Hacocbl, BEHTMNATOPbI 1 KOMNPECCOPbI ABNATCA 16
Hacocbl, BEHTUNATOPSI, OCHOBHbIM 1 HEOTHEMITEMbIM 31TIEMEHTOM CUCTEM
Hacocbl 1 komMmnpeccopsl. Llenb nayyenus OTONNEHUS, TENNO- U ra3ocHabxeHuns,
BEHTUNATOPHI, AVUCUMNIVHBI COCTOUT B XONoO0CHaGXeHUS, BEHTUMALMMN U
NnpUMeHsiEMbIE B npuobpeTeHnn TEOPETUHECKNX KOHOMLMOHMPOBaHUS Bo3ayxa. M3yueHne npuHumna
cucrtemax W MPaKTUYECKNX 3HAHWN B OencTBuMS, YCTPOWCTBA, XapaKTEPUCTUK U
TennoraszocHabxeHusa | obnactu paboTbl HarHeTaTenen ocobeHHOCTeN NPUMEHEHUs: HarHeTaTenewn
M BEHTUNALMN ans npodheccnoHanbLHoOro sBnsieTcst 6a3on ANsi yCnewHoro OCBOEHMS
noabopa HacocoB, BEHTUIIATOPOB | OCTaNbHbIX CNeumanbHbIX AUCLUMINIIUH 1 OCHOBOM
yCMeLIHOW NPOU3BOACTBEHHON AESTENBHOCTH.
WUtoro 3a cemecTtp: | 32
Wroro: | 32
4.4. CogepxxaHue CaMOCTOATENbHOM paboThbI
Tabnuua 10
- CopaepxaHue caMoOCTOATeNbHON paboTbl Kon-
Ne | HammeHoBaHue Bup camoctosiTenbHOM .
(nepeyveHb OuAaKTUYECKUX eOUHWLL: BO
n/n pasgena paboTbl
paccmaTpuBaeMbix NOATEM, BONPOCOB) YacoB
CemecTp 4
1. Mogbop BEHTUNATOPOB M HACOCOB.
OnpepeneHne xapakTepucTuk paboTsl AByX
3 nogroToska k 1P /M3 ueHTpo§e>KHb|x HaCoCOB, BKIMIOYEHHbIX NapannensHo Llenb 34
paboTbl: NpuobpeTeHne HaBbIKOB MOCTPOEHUS
XapaKTePUCTUK LLEHTPOBEXHBLIX HACOCOB, BKIMIOYEHHBLIX
napanneneHo. 4.1 Teopetudeckne ceegenus MNpu




MCNbITaHUN LLEHTPOOEXKHBLIX HACOCOB MNOsy4YatoT
TEXHUYECKME XapaKTEPUCTMKN, MO KOTOPbIM MOXHO CYAUTb
0 ero pabote. K TeXHU4ECKMM XapakTepUCTMKaM OTHOCATCS
3aBMCUMOCTM, CBSA3bIBAIOLLME HAMNOP, NOMe3HY MOLLHOCTb,
3aTpaumnBaemyto MowiHocTb 1 KM ¢ nogayen Hacoca.
HarnagHoe npeacTtaBneHne 06 aTUX 3aBUCUMOCTSX AaeT
ux rpachmyeckasn nHTepnpeTauus.

Llenb paboTbl: M3y4uTb METOOAUKY NpOBEOEHUS
UCMbITaHUA  pagmManbHOrO BEHTWNATOpa W MeToAWKY
06paboTkn pes3ynbTaToB 3TUX WCMbITAHWNA, MNpuobpecTy
NnpakTU4YecKMe  HBbIKM  MOCTPOEHUS  MHAMBUAOYarNbHON
aspoavHaMnyecKom XapaKTepuUCTUKM BEHTUNATOPA,
3aKpennTb TeopeTnyeckoe 3HaHWs MO COOTBETCTBYOLLEMY
p3geny Kypc «Hacocbkl 1 BEHTUNATOPbI»

Ona aHanusa paboTbl nnu nogbopa BeHTUNATOpPaA
HeobXxoOoMMO 3HaTb B3aMMOCBHA3b MEXAY €ro OCHOBHbIMU
napametpamu: 1) reomeTpuyeckum  pasmepom D
(amameTpom pabodero komneca) 2) NMpon3BoanTENbHOCTHIO
(nopgaven) L, 3) nonHbim gaeneHnem P, 4) mowHocTbio N,
5) ko33acpduumeHToM nonesHoro Aencteuss m, 6)
NMNOTHOCTLIO NepemMeliaemMoro rasa p, 7) 4acToTon
BpaLlieHns paboyero koneca o

Mpoun3BoauTENBHOCTLIO BEHTUNATOPA L Ha3biBaeTCst
obbemMHoOe KonuMyecTBO BO3gyxa (rasa), nepemeLLiaemMoro
BEHTUMSTOPOM B eAuHULY BpemeHu. MamepsieTcsa L B M3y
(M3/c). OGbeMHblE pacxodbl BO3Ayxa BO BCAaCbIBaOLWEM U
HarHeTaTernbHbIX OTBEPCTMSIX BO34yXOBOAa, BCMEACTBME
pasHoi NMOTHOCTM BO3gyXa [0 WM MNOcrne BEHTUNSTOpPA,
MOryT He coBnagatb Mexagy cobow, noaTomy
Npon3BOANTENBHOCTb BEHTUNATOpaA NPUHSITO
yCcTaHaBnuBaTb MO pacxody BO3dyxa BO BCacbiBalOLLEM
OTBEPCTWUN BEHTUNSATOPA.

1,2,3

noaroToBkKa K 3aqéTy

1. YTto Takoe cTtaTuyeckoe, AMHaMUYeckoe, NornHoe
naBnexHune?

2. KakoBbl No 3HaKy (MONOXUTENbHbI, OTPULLATENBHbI)
OaBneHus B BO3QyXOBOAAX Ha yYacTKax HarHeTaHus?
BcacbiBaHusa?

3. Kakne npnbopbl TpebyTCa ANa nsMepeHns gaBrneHus B
BO34yxoBoaax?

4. NoyemMy AMHaMU4ecKoe AaBrieHne HasblBaloT Takke
CKOPOCTHBLIM?

5. Kak BbibpaTb ceyeHune B Bo3ayxoBoze Ans otbopa
OaBneHnn?

6. kaknum obpa3om npu oTOOpe AaBneHwn cneayeT
pacnonaraTe MHEBMOMETPUYECKME TPyOKM B BO3ayXxoBode?
7. CKONbKO TOYEK B CEYEHMM BO3QyX0BOAA crieayeT B3ATb
Onsi onpefeneHns cpeqHnX 3HaYeHun 4aBneHnin?

8. Kakne nHeBMOMeTpuyeckme Tpyoku 1 Kak crnegyet
NPUCOEONHATb K MMKPOMaHOMETpY, YTobObl 3amepuTb Per,
P, PnB BO3gyxoBoge nepen BeHTunsatopom? MNocne
BeHTMnATOpa?

9. Kak nogrotoBntb MmkpomaHometp MMH gns
npon3BOACTBa 3aMepPOB AABIEHNIA?

10. Kaknm o6pa3om no nokasaHusaM LKanbl
MuKpomaHomeTpa MMH onpenenuTb UCTUHHBIE 3HAYeHNs
naBneHnn?

11. B kakux eguHuuax namepsieTcs gaBrneHne B cucteme
CW, B TexHnyeckon cucteme? YkasaTb CBA3b MEXAY HUMMW.
12. Kak ¢ noMoLLblo MUKpOMaHoMeTpa onpeaenuTb pacxon,
BO3[yxa B 3aJaHHOM CeYeHuM BO3ayxoBoaa?

13. Kakumun napameTtpamu xapakrtepusyetcst paboTa
BeHTUNATOpa?

14. YT0 HasbIBaeTcs nogayen (NpovM3BOANTENBHOCTBIO)
BeHTUNATOpa?

15. Kak onpegenntb NOMHOe AaBrieHne BEHTUNATopa?

W ap.

34




WUtoro 3a cemecTtp: | 68

Utoro: 68

5. MeToauueckue ykasaHuA Ansi O6y4aloLWMXCA MO OCBOEHUIO AUCLMNIIMHBI (MOAYns)

1. MeToaunyeckue ykasaHusa npu paboTte Ha nekumm

[o nekumn CTyAeHT AOIMKEH MPOCMOTPETb Y4EOHO-METOAMYECKYIO U HAyYHY NMTepaTtypy no Teme nekuum
ans Toro, 4tobbl MMETb NpeAcTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydvarowmmcs coobliaeTca Tema nekuumu, nnaH, BOMpOChl, noanexaiime
paccMOTPEHUI0, OOBOAATCSH OCHOBHbIE nMTepaTypHble MUCTOYHMKM. Becb y4ebHbin maTepman, coobliaembin
npenogaBaTenem, AOMKEH He NpoCcTo npocnylimBatbcs. OH JomkeH BbiTb aKTMBHO BOCMPUHAT, T. €. YCbILaH,
OCMBbICIIEH, NMOHAT, 3aduKcupoBaH Ha Bymare u 3akpenneH B namaTtu. [pucTtynasa K criyllaHmio HOBOro y4eBHoro
MaTepuana, Nofie3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee n3yveHHbIM. Cneasa 3a TEXHUKOM YTeHUs nekuum
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHeHWe puTma, nay3a M T. Nn.), HeobxoauMmo Bcried 3a
npenogaBaTeneM ymMeTb BbiOENsiTb OCHOBHblE KaTeropuu, 3akoHbl M OMpedensiTb UX coaepaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE peLleHusl, AokasaTenbcTBa M BbiBodbl. OcCyllecTBnssa Takyt paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHWmaHve y4yebHOro martepuana, ero KOHCMEKTMpPOBaHWe W JanbHenwee
n3yyeHue.

2. MeTopunyeckue ykazaHusi npu paboTte Ha nabopaTopHOM 3aHATUM

lMpoBeaeHne nabopatopHon paboTbl AenUTCA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO N NPaKTUYECKY!HO.

HeobxooumbIMK  CTPYKTYPHBIMW 3fIEMEHTaMMN 3aHATUS SABMSIOTCA npoBedeHne nabopaTopHon paboThbl,
npoBepKa YCBOEHHOIo MaTepuana, BkrodaroLas obcyxaeHne TeopeTuieckmx OCHOB BbINONTHAEMON paboThbl.

Mepen nabopatopHon paboToM, Kak NpaBuIio, MNPOBOAWUTCS TEXHUKO-TEOPETUYECKUN WHCTPYKTaXK Mo
ncnonb3oBaHU Heobxoammoro obopyaoBaHus. [NpenogaBaTenb KOPPEKTUPYET AeATeNnbHOCTb oby4arouierocs B
npouecce BbINOSIHeHMS paboTbl (Mpu HeobxoammMocTu). MNocne 3aBeplueHns nabopaTopHon paboTbl NOABOAATCS
utoru, obcyxxaarTca pesynbTaTbl AeATENBHOCTH.

Bo3amoxHbl criegytowme ¢opmbl  opraHusauuu nabopaTopHbiXx paboT: poHTanbHada, rpynnoBas u
nHameuayaneHas. [lpyu dpoHTanbHOM opme ofHoTMNHas paboTa BbIMOMHAETCS BceMu OOy4aroLMMMKCA
opHoBpemeHHo. [Npu rpynnoBow bopme paboTa BeINoMnHAETCS rpynnor (koMangow). Mpu nHousmayansHon dopme
obyyvarLwmnMmncs BeINOSHATCA NHAMBUAYanNbHbIE paboThbl.

Mo kaxpgon nabopaTtopHon paboTe MMEKTCA METOAMYECKME yKaszaHMs MO MX BbIMNOMHEHMIO, BKMKOYaoLlme
HeOOXOOUMBIN TEOPETUYECKUA W NPAKTUYECKUA MaTepuan, cOoAepXxaliue 3SMnemMeHTbl U NnocnegoBaTernbHYyH
WHCTPYKUMIO MO MPOBEAEHU0 BbibpaHHOM paboTbl, uHAMBUAYanbHble BapuaHTbl 3agaHui, TpeboBaHus n dopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeTogunyeckue ykasaHuUs Npuv NOoAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUNMMHE NPOBOOATCA B UENnsdAx BblpabOTKM NPaKTUYECKUX YMEHUI U
NpnodpeTeHnst HaBbIKOB B PeLLEHNM NPodeCcCMOoHarbHbIX 3aaau.

MoproToBka oGy4YatoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, pa3paboTaHHbIM Ans
KaXXgon TeMbl NpaKTUYeCKUX 3aHATUA u (unu) nekuun. B npouecce MOArOTOBKM K MPaKTUHECKUM 3aHATUAM,
HeobxoamMmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSTENTbHOE U3YyYEeHNE PEKOMEHOOBAHHOM NuTepaTypsl.

PaboTta cTygeHTOoB BO BpeMsi MPakTUYECKOro 3aHATUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwuii, KOTopble
BblJaloTCcsl obyyawwmmcs B Hadane unm BO BpPeEMSs 3aHATUS. Ha npakTuieckux 3aHATUsIX MpUBETCTBYETCA
aKTUBHOE y4acTune B O6CYXOEHMMN KOHKPETHbIX CUTYaLuin, CNOCOOBHOCTb HA OCHOBE MOSMYyYEHHbIX 3HAHWA HAaXO4UTb
Hanbonee adPEKTMBHbIE PELLUEHUA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXxOA4WUTb MOME3HbIA AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMA. Ha npakTudecknx 3aHAaTuax obydarolmecs OOSPkHbl YMeTb BbipaboTtaTb
onpeerneHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeanaraemblX 3a4aHun,
uernen 3aHATMsA, obLen NoaroToBkn obyyarloLlmMxcs npenogaBaTeflb MOXeET noAckasaTb 00yyarLmMMcs anropuTtm
peLleHns UnuM nepBoe AeWCTBUE, NN ykasaTb obllee HanpaBrieHWe paccyxaeHui. ony4veHHble pesynbTaTbl
obcyxaarTcsa ¢ No3nunii X ageKkBaTHOCTU NN 3PEKTUBHOCTH B PaCCMOTPEHHON CUTyaLnn.

4. MeTogunyeckue ykasaHusi o camocTosiTeNIbHOM paboTe

OpraHu3aums caMoCTOAATENbHOM paboTbl 0Oy4YalOLLMXCA OPUEHTUPYETCH Ha akTUBHbIE MEeToAbl OBNaJeHus!
3HaHWAMU, Pa3BUTME TBOPYECKUX CMOCOBHOCTEN, Nepexos OT MOTOYHOro K UHAMBUAYaNM3MpoBaHHOMY OByYEHNIO C
y4yeToM NoTpebHOCTEN U BO3MOXHOCTEN 0byyaroLLerocs.

CamoctositenbHas pabota ¢ y4yebGHuKamy, yd4eOHbIMM MOCOOMSIMM, HAY4YHOW, CMPaBOYHOW NUTEPATYpOw,
mMaTtepuanamm nepvognmveckux usgaHui u MHtepHeta saBnaetca Haubonee adeKTMBHBIM METOAOM MOMYyYeHUs
OOMONHUTENbHBLIX 3HAHMKW, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBaTb MPOLIECC OBfageHus WuHdopmaumen,
cnocobcTByeT Gonee rnybokomy yCBOEHMIO u3ydyaemoro martepuana. Bce HOBble MOHATUA MO u3yyaemon Teme
HeobX0AMMO Bbly4YnNTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcs:

® HEMOCPEACTBEHHO B NMpoLecce ayanTOPHbIX 3aHATUN;

® Ha NeKUunsaX, NPakTUYECKMUX 3aHATUSX;

e B KOHTaKTe C nNpenogasaTeneM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTauuMsix MO y4ebHbIM BOMPOCaM, B XO4e TBOPYECKMX KOHTaKTOB, MpW MMKBMAALUK
3a00JPKEHHOCTEW, NPY BbINONHEHUN NHAMBUAYamNbHbIX 3a4aHUA U T. 4.;




e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpu BbINOSIHEHNN 0ByYaloLWMMCS YY4EOHbBIX U NPAKTUYECKMX
3apau.

OppeKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUss oByyawlmmcs camocToaTenbHoW paboTbl  sBNSeTCs
ANeKTpOoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda YyHuBepcuTeTa, KoTtopas obecneuvMBaeTr [oCTyn K
y4yebHbIM nnaHam, pabouyum nporpaMmamMm AuCUMNAMH  (MOAyNen), NpakTUK, K WU30aHUAM 3NEKTPOHHbIX
ONBNNOTEYHBIX CUCTEM.

6. MepeyeHb y4eGHOI NUTepaTypbl M y4eO6HO-MeToAUYEeCKOro obecneyeHuns AN CaMOCTOATENbHOM

paboThbl
Tabnuua 11
KHuxH Jlutepartypa
bln
¢oHp
Ne ABTOp(bl), HaAUMEHOBaHMe, MECTO, roA U3faHuUA (Jl(j:‘:l) ans
n/n (ecnu ecTb, yKasaTb «rpuc») yyeGHasa | camocT.
ANeKTp
paboTbl
OH.
pecypc
(3P)
1. OemewknH B.IM., PomaHeHko B.P., MnyxHuk A.B. 9P + +

Hacocbl, eeHmunsmopsl u Komnpeccopsbl 8 cucmemax TIB; [JoH6acckasi
HauuoHarnbHasi akademusi cmpoumernbcmea u apxumexkmypsl, 96C ACB, 2020.-
Pexum docmyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||99384

2. Hacochbl, BEHTUNATOPbLI M KOMMPECCOPbI B CUCTEMAX TEMNOra3ocHabxeHus u 9P + +
BEHTUNAUMKW; ACTpaxaHCKN rocyAapCTBEHHbIA apXUTEKTYPHO-CTPOUTENBHBIN
yHuBepcuteT, 36C ACB, 2021.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||115506

3. | OHeproaddekTnBHas paboTa HaCOCOB Y BEHTUNATOPOB B CUCTEMAX TENSIOCHabXeHus 9P +
1 BeHTMNALuuM; HoBocMBMpCKUiA rocyAapCTBEHHbIV apXMTEKTYPHO-CTPOUTENbHbIN
yHuBepcuteT (CubeTtpuH), 36C ACB, 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||68866

4. | Hacocbl 1 Bo3gyxoadyBHble cTaHumm: npaktukym / . I'. Beikosa, tO. IM. yaaHosa, 9P +
Cawmap. roc. TexH. yH-T, BogocHabxeHne n BogootBeaeHue. - Camapa: 2018. - 48 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib]|0J3QsNGBOL7RgXx80JHRi9C60
L7QstCwfHW2M]EuNjUVOJEgOTUZLTE2NDKOM3X8LzIwWMTgvOJHRI9C60L7QstCwL9
CdOLDRgdC-0YHRiy9kb2MucGRm

5. Hacocbl; OpeHbyprckuii rocyaapcteeHHbii yHusepcuteT, 35C ACB, 2008.- Pexum 9P +
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||21613
6. | Hacocbl n komnpeccopsbl. YacTb 1; KasaHckuii HauMoHanbHbIN NccneaoBaTenbCKin 9P +

TexHonornyeckun yHmeepcutet, 2016.- Pexxm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63678

Hocmyn obyyarowuxcs k OP HTE Caml TY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 371eKmMpPOHHOL
UHgbopmayuoHHoU obpazosamenbHoU cpedbl yHusepcumema u catima HTBE Caml'TY o nno2uHy u naposo.

7. MNMepeyeHb MHPOPMALIMOHHBLIX TEXHONOIMMI, UCMNOJb3yeMbIX NMPU OCYLLECTBIIEHUN OGpa3oBaTeNbHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepeyeHb NporpaMMHOro obecneyeHus

Mpn  npoBedeHMM  NEKUMOHHBLIX  3aHATUA  WUCMOMb3yeTcsa  MynbTUMeaunHoe  obopyaoBaHue.
OpraHu3oBaHO B3aumofencTBue obyvalowerocs W npenogasatenss C  WUCMONb30BaHWEM  3MEKTPOHHOMN
NMHOPMaLMOHHON 0b6pa3oBaTenbHON cpeabl yHMBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnapatennb NPOUCXoXAeHus
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npoussoguTens) (nHOCTpaHHOE Nnn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBob0HO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
2. |LibreOffice Impress cBob0HO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
3. |LibreOffice Calc cBOOOAHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHOe
4. |Adobe Reader cBOOOAHO pacnpocTpaHsiemoe Adobe Systems Incorporated WHOCTPaHHOe
5. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOoEe HMO «BMW» OoTeyeCcTBEHHOEe
cuctema «KoHcynbTaHT
Mnioc»
. |AHTMBUMpPYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro 0TeYeCTBEHHOE
7. |Anpekc.Bpaysep cBoboaHO pacnpocTpaHsemoe Anpexc OTeYyeCTBEHHOEe
https://browser.yandex.com
8. |ApxuBartop 7-Zip cBOOOJHO pacnpocTpaHsiemoe 7-zip.org WHOCTpaHHoe
9. |[K-Lite Codec Pack cB0OOOOHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com
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8. MepeyeHb pecypcoB UHPOPMALIMOHHO-TENTEKOMMYHUKALMOHHOMW ceTu «UHTepHeT», NpodeccMoHanbHbIX
6a3 gaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKTpoHHO-6MbnmnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema OneKTpoHHasa bubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOW 6a3bl, HeOOXOAMMOW ANA OCYLUECTBIIEHUA o6pa3oBaTeNnbHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyamTopum Anst NEKLMOHHbIX 3aHSATUA YKOMMNIIEKTOBaHbI MeGEenbo U TEXHUYECKUMU CpeacTBaMu 0by4yeHus,
crnyxawummn anst npeacrtaBneHns yvyebHow mHdpopmauum Gonblioi ayautopum (Habopbl AEMOHCTpaLMOHHOMO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
[ns nabopaTopHbIX 3aHATUA UCNONb3YeTCA ayanTOPUS, OCHALLEHHas yCTaHOBKaMMu.

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCKUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKUMU
cpeacTBaMmy 00y4veHus (NPOEKTop, 3KPaH, KOMMbITEP/HOYTOYK).

CamocTtosTenbHas pabora

MomelleHnst Ons caMoCTOSATENbHON paboTbl OCHALLEHbl KOMMbITEPHOW TEXHWMKOW C BO3MOXHOCTbHO
MOAKMIYEHUss K ceTu «WMHTepHeT» W [AO0CTYNOM K 3MeKTPOHHOW WHdOopMaLMOHHO-06pa3oBaTenbHOl cpene
CamlITY:

e METOAMYECKUI KabUHET (aya. 9).

10. PoHA OLEHOYHbIX CPEACTB NO AUCLUNIIMHE

®doHA OLEHOYHbIX cpencTtes And npoBegeHua TeKywero KOHTponA YycneBaemMoCTn u npome»(yTquoVI
atTectauum npencrtasiieH B anIJ'IO)KeHVIVI 1.

MMonNHbIN  KOMMMEKT KOHTPOJIbHbIX 3aJaHUN WU MHbIX mMmaTtepunanos, HeobXxoaMMbIX AONs OUEHUBaHUS
pes3yrnbTaTtoB O6y‘-IeHVIFI no agucuunimnHe, npakTuke XpaHUTCA Ha Kacbe,qpe—paspa60THV|Ke B 6yMa)KHOM n
ONMEKTPOHHOM BUAe.




MpunoxeHue 1

®oHA OLEHOYHbIX CPEACTB Afsl NPoBeAeHUs TeKyLLero KOHTPons ycneBaemMocTy U
NPOMeXyTOYHOW aTTecTauum

no gucumnnuHe

B1.B.02.04 «<Hacocbl, BEHTUNATOPbI U KOMNPECCOPbI»

Kog n HanpaBleHune NnoaroToBKu

(cneunanbHOCTb) 08.03.01 CtpoutenbLCcTBO
HanpaBneHHoCTb (Nnpodmnb) Tennora3ocHabxeHue n BEHTUNAUUA
KBanudukaums 6akanaBp

dopma obyueHus OYHasA

Noa Havyana noaroToBKU 2021

Bbinyckarowas kadenpa CtpoutenLcTBO
Kadeaopa-paspaboTumk CrpoutenbcTBO

O61bLem gucumnnuHsbl, Y. / 3.e. 144 /4

dopma KOHTponsA (NpomexyTo4yHas
arrecraums) 3aver




1. MNepeyeHb KOMNeTeHUUIN, MHOUKATOPOB AOCTUMXKEHUS KOMNETEHLMA U NPU3HAKOB NPOsiBNeHUs
KOMMeTeHLUUNn (4eCKpUnTopoB), KOTOPLIMU AOIMKEH OBNafeTb 00yvaloWwmincs B Xxoae oCBOeHUst
oGpa3soBaTenbHOMN NPOrpaMmbl

YHMBepcan bHbl€ KOMNeTeHUnn

Tabnuua 1
HanmeHoBaHue
KaTeropuu Kopn HanmeHoBaHue Koa n HaumeHoBaHue nHaukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHLUn KOMNneTeHUumn AOCTUXEHUA KOMNEeTeHLUMN obyyeHus
KOMNeTeHUnn
He NpeAycMOTpeHbl y4e6GHbIM Nf1IaHOM
O6wenpoceccMoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
KOMMNeTeHLnmn KOMMNeTeHLMn AOCTUXEHWUS1 KOMMETEHLIUK obyyeHus
He NpeAycMOTpeHbl y4e6HbIM NS1IaHOM
MpocpeccuoHanbHbIe KOMNEeTeHLUN
Tabnuua 3
Kon Koa n HaumeHoBaHMe
HanmeHoBaHue komneTeHLMMU MHAUKaTOpa AOCTUXEHWUS Pe3ynbTaTbl 06y4eHus
KOMNeTeHUumn
KOMMeTeHuumn
MK-2 CnocobHOCTb OCYyLLECTBNATb no-1 NK-2 31 MK-2.1
pa3paboTKy NPpOEKTHON BoeinonHseT pacyetsl Ans 3HaTb: TpeboBaHUs HOpMaTUBHO-
AOKYMEHTaL U CUCTEM NPOEKTUPOBAHUS CUCTEM TEXHUYECKOW JOKYMEHTaLumn n
OTOMNMEHWS, BEHTUNALMN 1 OTOMNMEHWs, BEHTUNALWN U HOPMAaTVBHbIX NPaBOBbLIX aKTOB MO
KOHAMLMOHMPOBaHNS BO3dyxa KOHAMLUMOHMPOBaHMS BO3dyxa NPOEKTUPOBAHMIO CUCTEM
OTOMNMEHWs, BEHTUNALWN U
KOHAMLMOHMPOBaHMSA BO3dyxa
321MK-2.1
3HaTb: BUAbl 1 METOAMKM pacyeToB
CUCTEM OTOMNIEHNS, BEHTUNALWMN U
KOHOMUMOHMPOBAHMWS BO34yxa
MK-3 Cnoco6BHOCTb OCyLLEeCTBNATb npo-1 NK-3 B1 MNK-3.1
pa3paboTKy NpOeKTHOW BeinonHseT pacyeTbl Ans BrnageTb: METOAUKOW BbINOMTHEHNSA
AOKYMEHTaLun cucTem NPOEKTUPOBAaHUS CUCTEM WH)XEHEPHO-TEXHNYECKUX pacyeToB
rasocHabxeHus (ceTen rasocHabxeHus (ceTen CUCTEMBbI ra30CHabXeHus
rasopacnpefeneHus un rasopacnpegeneHus un
rasonoTpebnexus) rasonoTpebnexus)
MK-4 CnocoBHOCTb K BbINOSTHEHUIO npo-1 NK-4 B4 MNK-4.1
cneuunanbHbIX pac4eToB Ans BeinonHseT rugpasnuyeckune Brnagetb: MeToAuKOW 0hOpMIIEHUS
NPOEKTUPOBAHNS PELLEHWNIA pacyeTbl, pacyeTbl TEMMOBbLIX pe3ynbTaToB rMapaBnINyeckmx
KOTeNbHbIX, LieHTpanbHbIX cxem ¢ BbibopoM obopyaoBaHus pacyeToB NpW NPOEKTUPOBAHNM
TEnnoBbIX MyHKTOB, ManbIX ANS NPOEKTUPOBaHNA peLleHnin TEXHOMNOTNYECKNX PELLEHNN
TEnnoarnekTpoLueHTpanen KOTENbHbIX, LIeHTpanbHbIX KOTEMbHbIX, LIEHTPanbHbIX TEMMNOBbLIX
TENnoBbIX MYHKTOB, ManbIX MYHKTOB, Marnblx
TennoanekTpoueHTpanemn TennoaneKkTpoueHTpanemn un
COCTaBIIEHVE MOACHUTENBHOWN
3anuncku

ManI/ILI,a COOTBETCTBMA OLEHOYHbIX CpeACTB 3anfilaHUpoBaHHbLIM pe3yJibTaTaMm 06yquvm

Tabnuua 4
OueHoYHbIe cpeacTBa
Paspgen 1. Paspgen 2. Paspen 3. Paspen 4.
PaboTbl HarHeTaTenel B
ceTu. Mogbop
TeopeTuyeckue |HarHeTaTenen. Pakropsbl,
Koa n OCHOBBI paboThl BNMsIIOLLME HA Hacocbl n
aananbHoro 000CHOBAHHOCTb BEHTUNATOPHI,
MHAUKaTOp pan . P MpomexyToyHasn
Knaccndpukaumsi| HarHetaTensl. | BblGopa HarHeTaTenew. npUMeHsiemMble B
LOOCTWMXKEeHus . . aTrecTtauus
HarHeTatenen YpaBHeHue PaboTbl HarHeTaTenel B cuctemax
KOMMNeTeHuuun .
Onnepa. ceTu. Moabop TennorasocHabXxeHus
XapaKTepucTuku |HarHeTaTenen. dakropbl, 1 BEHTUNALMN
HarHeTaTtenen. BNUAKOLLME Ha
000CHOBAHHOCTb
BblOOpa HarHeTaTenewn.
MpakTn4yeckne 3agaHus, nabopaTopHblie paboThl 3avert




Va1 MK-2 31T1K-2.1 31T1K-2.1 31T1K-2.1 31T1K-2.1 31TMK-2.1

32 K-2.1 32TK-2.1 32TK-2.1 32TK-2.1 32TK-2.1
na-1MNK-3 B1MK-3.1 B1TK-3.1 B1TK-3.1 B1MK-3.1 B1TK-3.1
na-1MNnK-4 B4 NK-4.1 B4 IMK-4.1 B4 IMK-4.1 B4 NK-4.1 B4 IMK-4.1

2. TunoBble KOHTPOJIbHbIE 3a4aHNA UM UHbIE MaTepuarbl, Heo6xoAuMbIe ANA OLUEeHKU 3HaHUN,
YyMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATeNbHOCTU, XapaKkTepu3ayoLwue npouecc opmMmpoBaHus
KOMMNeTeHLMA B xoQie OCBOEeHUS obpa3oBaTesibHOM NporpaMmmsbl

2.1. DopMbl TEKYLLEro KOHTPONA ycneBaeMoCTH

Mpumep nabopatopHon paboThl.

OKkcrnepumeHmarnbsHoe ornpederieHuUe xapakmepucmuk paduansHo20 8eHmuissmopa

Llenb paboTbl: n3yunTb METOAMKY NPOBEAEHNS UCNbITAHWUI PaananeHOro0 BEHTUNATOPA Y METOAMKY
00paboTkn pe3ynbTaTtoB  3TUX  UCMbITAHMK, NPUOBPECTU NpaKTUYeCKMe HBbIKM  MOCTPOEHMS
WHAMBUOYanNbHON a3poANHAMUYECKOW XapaKTEePUCTUKM BEHTUNATOPA, 3aKpPeNUTb TEOPETUHECKOE 3HAHWS
Nno COOTBETCTBYHOLIEMY p3aeny Kypc «Hacockl n BEHTUNATOPbI»

Onsi aHanusa paboTbl MM nogbopa BeHTMRATOpa HeOOXoAMMO 3HaTb B3aMMOCBSA3b MEXOy €ro
OCHOBHbIMWM napameTpamu: 1) reometpudeckum pasmepom D (guametpom pabodero koneca) 2)
MponssoauTenbHocTbiO (Nogadent) L, 3) nonHeim aaenexHvem P, 4) mowHocTbio N, 5) kosaddumumeHToM
nonesHoro A4encTems 1, 6) NNOTHOCTBIO NepemMeLLLaeMoro rasa p, 7) YacToTon BpalleHusi paboyero koneca
()

Mpon3BoanNTENbLHOCTLIO BeHTUNATOpa L Ha3biBaeTcss oObeMHOe KONMMYecTBO Bo3gyxa (rasa),
nepeMeLLaemMoro BEHTUISTOPOM B eAnHULY BpeMeHu. Mamepsietcs L B M3/4 (M3/c). O6bemHble pacxoapl
BO3[yXa BO BCACbIBAOLLEM U HArHeTaTenbHbIX OTBEPCTUAX BO34YyX0BOAA, BCMEACTBME PA3HON NIOTHOCTH
BO34yXxa [0 W nocrne BEHTUNSITOpa, MOTyT HE COBMagaTbh Mexay COoOOoW, NO3TOMY NPOW3BOAMTENBbHOCTb
BEHTUNATOPA NPUHATO yCTaHaBNMBATb MO pacxoy Bo3Ayxa BO BCACbIBAKOLLEM OTBEPCTUN BEHTUNATOPA.

HaenexHvem (nonHbIM) BeHTUNSATOpa P Ha3biBaeTCs pasHOCTb MeXAy NOMHbIM AaBrieHNeM BO3ayxa
B HarHeTarlbHOM M BCacbIBaloOLLEM OTBEPCTUSX BeHTUNsiTopa. [aBneHne namepsietcs B Ma/kr M2 unu mMm.
Boa.cT. MoTpebnsemon BEHTUNATOPOM MOLLHOCTbIO N (MOLWHOCTL Ha Bany BEHTUNSATOPA) HasbiBaloT
MeXaHW4ecKyto paboTy, nepefaHHyto OT 3NeKTpoABUraTens Ha Ban BEHTUNATOpa 3a e4MHWLY BPEMEHMN.

L+P
MOLIJ,HOCTb BEHTUNATOpPA N N3MEPAT B kBT 1 onpenenatT no cbopmyne: N = 1000+

Mone3Has MOLLHOCTb BEHTUNATOpa, T.e. nonesHas paboTta, Npou3BedeHHas B e4UHULYY BPeMEeHW,

LP
MOXeT ObITb BbluncrneHa Nnon = Tooo

KoahdhmLumeHTOM nonesHoro AencTBUst 1 BEHTUNATOPA H3bIBETCA OTHOLUEHWE nonesHon paboThbl
. o N
BEHTUNATOPA K 3aTpavyeHHON SHeprumn, NnoTpebnsemMon 3a oguH 1 TOT XKe NPOMEXYTOK BPEMEHUN 77 = o
"padmk 3aBMCMMOCTN MeXAYy OCHOBHbIMU NapameTpamn P-L, N-L,

D-L npw (p, D, ®)=const Ha3bIBaeTCA NOMHON XapakTepUCTUKON
v N |0 BeHTUNsTopa (pucyHok 1)

N PVIcyHOK 1. MonHag XapaKTepucTtuka paanarnbHOro BeEHTUNATOpa

Kaxgblh  BEHTUNATOP MMeeT CBOK  WMHAMBMAYalbHYHO
XapaKTEPUCTUKY. Mpw COBPEMEHHOM COCTOSIHUM
rMapoaspoanuHaMUKM MOMyYMTb pacyeTHbIM MyTeM B3aMMOCBS3b
MeXay OCHOBHbIMW MapamMeTpamu HarHetaTens u4pesBblHaiHO
3aTPYAHUTENbHO, MO3TOMY XapakKTEPUCTUKM CTPOSAT Ha OCHOBE
pe3ynbTaTtoB WCMbITaHUA OAHOro pasmepa. [lepecunTtbiBas Mo
3aKoHaM nogobus NosnyyYeHHble 3KCMEPUMEHTANbHO 3aBUCUMOCTM, MOXHO MOCTPOUTL XapaKTEPUCTUKU U
AN Opyrux TUNopasMepoB HarHeTaTenen.

B npaktuyecknx ycrnoBusix 4acto ObiBaeT [OCTATOMHO YCTaHOBUTb 3aBUCMMOCTb Mexay
NPOn3BOAUTENBHOCTBIO L 1 gaBneHnem P BEHTUNsITOpa Mpu MOCTOSIHHOW 4YacToTe BpalleHusi paboyero
Konec (xapakTepucTuka JAaBMNEHUS UM adpoanHaMmyeckas XxapakTepucTuka).

Mepen BbINyCKOM C 3aBOOA-U3rOTOBUTENS BEHTUINATOPbI NPOXOAAT a3pOoaUHAMUYECKME UCTbITAHUS
B cootBetrctBuM C [oct 10921-74*. [lo pesynbTaTaM WCMObITAHUA CTPOAT aspoAMHaAMUYECKUE
XapaKTepUCTUKN ONns  CTaHAapTHbIX aTMOCEpHbIX YCnoBui. Bce un3mepeHHble M pacCyYUTaHHble
BEMWYMHbI 3aHOCUM B MPOTOKON WCMbITaHMW. [locne 4ero nMo MakcumasnbHbIM 3HadeHusm L un P
npvHumMaem Mmacwtab rpadwuka [ns NOCTPOEHUS a3pOOUHAMUYECKON XapaKTepUCTUKM BEHTWUMSTOpPA.
HaHocum akcnepvMeHTanbHble TOYKM C KoopauHatamu L u P gns BCex pexuMoB MCMbITAHWUN.
AnnpokcuMUpoOBaHHas KpuBasl, MPOBEAEHHas 4epe3 3TW TO4YKW, ABnsieTcs paboyert xapaKTepucTuKon

L
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paguansHoro BeHTunaTopa (P-L). MNMony4yeHHy0 XapaKkTepucTuKy CpaBHMBaeM CO CTaHOAPTHOW [OaHHOro
TMnopasmepa BeHTunaTopa (U3 kartanora)

Mnowaab BO3OoyxoBO4Aa Ha HarHeTaTeNnbHOM M BCacbiBalleM naTpybkax MpuMHUMaemMm paBHOW
d=160mm F=0.02m2, gnvHa HarHeTaTtensHoro Bo3gyxosoga 1=0.83m, anvHa BcackiBatowero 1=0.42 m. Ha
HarHeTaTenbHOM naTpybke uMeeTca OOHO MeCTHoe conpoTmeneHue- oteod. [Ons orteBoga £=0,21,
NroOTHOCTb Bo3ayxa p=1,2

Z1narner= p% Ma 2z2=0 z3= Ouzﬁ =4.87la

71 = 0.21*8,2792*1.2 —960Ma z4= 0.21+8,22+1.2 =847 /a

75 = 0.21*4,;)52*1.2 =207/a

|_|p0VI3BO,ElVITeJ'IbHOCTb BEHTUINATOPA L m3/y onpenenaeTcd Kak cpeHAA BENMM4YMnHa Mexay pacxogamum
BO3[yxa co BcacblBatowmummu L1 1 HarHeTaTenbHoM L2 Bo3gyxoBoaax L = % M3/Y

L= 22202 = 620,28 M4 L2 =0

Ls = 22220028 = 446,04 M3/

Ly = 2204790336 _ 596,88 m3/u

Ls = 2222222 = 2754 M3y

MonHoe gaBneHuve BeHTUNsTopa P, lNa, onpegensem kak pa3HOCTb NOMHbIX ABMEHWI NOTOKA 3a
BEHTUNATOPOM Pr2, C y4eTOM NoTepb AaBNeHns B BO34yX0BOAE Ka ydacTkax I u |z

P= |Pnt|+|Prz| +((Ril1+Rzl2)+Z), MNa

P1=231,04+102+(6,12+2,93)+9,60=342,64 lNa

P2=713,924 MNa

Ps= 133,37+336,56+(3,07+1,57)+4,87=479,44 MNa

Ps4= 204,76+157,69+(5,4+2,85)+8,47=379,77 MNa

Ps= 54,92+536,62+(1,31+0,52)+2,07=595,44 Na

Ntorosas tonuua 1.
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5(oTKpbIT
Ha 25%)
525,64
536,62
9,88
62,76
54,92
7,7
291,6
259,2
4,05
3,58
1,58
1,23
1,83
593,44
275,4
274,51

"padurk 3aBMCMMOCTM MeXay OCHOBHbIMK NapameTpamu (P-L) un (N-L)

800 | 800
713.9 L 7 S——— - 734,86
T~ @%ﬁ': ~ -~ 1696,93
595,444‘~--,---J|:*-. ------- 5 i —————
! | | N // : :
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Gy SRR S SR NS 1200
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100 2754 596,88
200 446,04

TunoBble 3agaum

lMpumep 1.

OnpenenuTb TMN paguanbHOro BEHTUNATOPA, UMEKOLLEro Npy CTaHAapPTHBIX YCNOBMUSAX
cnegyoLine XxapakTepucTUKn:
npounssoanTenbHOCTE — Q = 1300 m3/y;
nonHoe gasnexHne — Pv =620 la;
anameTp pabouvero koneca — D = 0,25 wm;
YyacToTa BpalleHust koneca — n = 2750 06/MUH.

PeweHue.
Tun BeHTUNATOpa oOnpefenseTcs Mo BenuuMHam Ko3ddUUMEeHTa MOMHOro [JasreHus U
BbICTPOXOAHOCTH.
KoadhduumeHT nonHoro gaeneHns BeHTUnsaTopa
_2R.
p-u®’
7-d-n  7-0,25-2750
u= = =36,00 m/c — okpykHasi CKOPOCTb paboyero Koneca;
60 60
2-620
y=—77=0797.
1,2-36
BbICTPOXOAHOCTbL BEHTURATOPA
Ql/Z ‘n

y = 374
(R, /98)
Q =1300/3600 = 0,3611 M3/c — NPOM3BOANTENBHOCTb BEHTUNATOPA;

_0,3611"/2-2750

n =
/
* (620/9,8)"°
ny = 74.
CTOKpaTHaﬂ BennynHa KOGd)d)I/ILI,I/IeHTa NMOJIHOIroO gaBJieHUA Ha pexnmve

=73,67 ;




MakcumanbHoro nonHoro Krig — 100 - ¥ =100 - 0,797 = 80.
OTBeT: 1o kaTanory BEHTUNATOPOB onpeaensiem, 4to
nocTaBneHHbIM YCnoBusiMm 6onee BCero yaoBneTBopsaeT pagvanbHbli BeHTunatop BP-86-77.

lMpumep 2.
PagvanbHbIi BEHTUASTOP NPy CTaH4aPTHbIX YCNOBUSAX UMEET CrieaytoLme XxapakTepucTmKu:
npousBoguTensHocTb — Q = 3,611 m3/c;
nonHoe aasnexnne — Py = 1200 MMa;
anameTp pabouero koneca — D = 0,63 m;
YyacToTa BpalleHus koneca — n = 1435 o06/MuH;
nonHbin KN4 seHtunartopa — n = 0,835.
OnpenenuTb aspoguHamMu4eckme napameTpbl BEHTUNSATOPA Npy TeMnepaType nepemeLLaemoro
Bo3ayxat' = 100 °C.

PeweHue.
lMepecyeT asapoaAMHaMUYECKNX XapaKTEePUCTUK BEHTUNATOPA Ha NIOTHOCTb NepeMeLLaeMoro
BO34yxa o’ MpoBoguTcs no 3aBucMmMocTtsim (3.19) —

(3.26):
PL=R -[ﬂj, Ma;
P

nosiHoe AaBrieHne
Kr/mM3 — NNOTHOCTb NepeMeLLaeMoro Bosayxa npu temneparype t';

. 3 33
273+t 273+100

P

P, =1200 - 0,946 MNa;
1,2
Npon3BOAUTENBHOCTb
Q =Q =23,611 m¥c;
nonHein KN4
n'=n=0,835;
MOLLHOCTb, NoTpebnsiemas BEHTUNATOPOM

N=N (ﬂj kBT;
P

rae N — MoLWHOCTb, r|0Tpe6r|;|emaﬂ BEHTUIATOPOM Npun CTaHOAPTHbIX YCITOBUAX, KBT;

N Zm,KBT;

n
Nv=Py-Q-10%=1200-3,611- 10-3 = 4,333, kBT — nonesHast MOLLHOCTb
BEHTUNSATOPA NP CTaHAAPTHLIX YCIOBUSIX;

N = Ny = 4333 =519 kBr;
n 0835

N=519 -(—0’946j = 4,09 kBrT;

P,Q 9463611

- = = 4,00 kBr.
1000 -~ 1000 - 0,835

um N'=



[TpakTuueckoe 3ansatue Nel
3agaua 1.1.

entpobexxubiii Hacoc momaer 100 M3/yac BOJIBL MaHOMETp Ha HarHeTaTeJbHOM
naTpyOke mokaseiBaeT Py=1,6 aT, a Bakyymerp Ha BcackiBaromieMm mnatpyoke P;=200 MM pr.
cTo0a, paccTosHUE MEX/1y MAaHOMETPOM U TOUKOM mpucoeArnHeHus BakyymeTpa 1,0 m. Jlnamerp
HarHeTtarenbHoro mnarpyoka 100 mm, BcacweBaromero 150 MM, K03(pQHUIMEHT MOIE3HOTO
neiicTeus Hacoca "v=0,62. OnpeaeanTh MOIIHOCTD Ha By IIEHTPOOEKHOTO HACOCA.
Pewenue.

CornacHo YPaBHCHHUIO BepHy.HJII/I AJId Har"erarejid Halop HacoCa paBCH PA3HOCTHU IMOJIHBIX
HaIlopoB IIOTOKAa IIPH BBIXOAC U3 HACOCA U IPU BXOAC B HETO:

,UP'L,\\"'H"' P_Z/\
H” _Z” ZSC +

+
npOIBBOJILHOI% y%OBH}I M, Pg 2 J
PSinériocn E%Hf,?eﬁﬁﬁﬁq@ﬁﬁ{{%%gai %WWHLHOH ¥ BCAChIBAIOIICH CTOPOHE Hacoca, [1a,

vV . CKOpPOCTb BOAbI B HaIFBICTaTPJ'IBHOM K BCACBhIBAKOIIICM nany6Ke M/C pacCToAHUC OT
e

HlkesoMCTPYIRSER AR o e AP S Y ORR A LRGSR asartna MattoveTpos

ZSC
MZI/IMBC . HBC

[IpU pacmoiokeHUH HAcoca TaK, YTO NPUEMHOE OTBEPCTHE COOOIIAETCS ¢ aTMOCEPOH, BO
BCAaChIBAIOIIEM OTBEPCTUH BO3SHHUKAET BAKyyM, B 3TOM Cllydae:

v’ 2

H=m+V+h+ n_ 10 Vee
rne M u V - nokazaHus
MaHOMETpPA U BaKyyMETPa, yCTAHOBJIICHHBIX B BBIXOJJHOM M BXOJJTHOM CEUYEHHMSIX HACOCA,
ho - pa3HOCTh ypOBHEH YCTAaHOBKH MaHOMETPA U BaKyyMeTpa, M.
M =1,6ar « 1,6 *0,98 6ap = 1,6 * 9,8 -10471a = 156800 I1la= 16 M B. cT
V =200 mM pt cT = 200 » 133,32/1a = 2666411a = 2,72 M B. CT.
CKOpOCTh BO BCAChIBAIOIIEM W HArHETATEIHLHOM MATPyOKe OMpenessieTcs U3 ypaBHEHUS

HEPA3PBIBHOCTHU:
L
3600 ¢ n D 2/4
CkopocTb B HarHeTarenabHOM natpyoke: 100
- de= =— = 3,54m/c.

3600 3,14 « 0,12/4
CKOpOCTh B BCachIBAIOIIEM MaTpyOKe:

100
- de= = =157k
3600 « 3,14 + 0,15./4
2 1 &2
H=16+2.72+1,0+ , 1,542_1,ﬂ =202 m

Takum 006pa3oM Hamop Hacoca paBeH
MoIHOCTh Ha BaJly Hacoca:



N = L_H_p_q — WO_20.2,9.8_1000 — 8869
n 0,62 - 3600

H

3amaua 1.2.
Omnpenenuth TEOPETHYECKOE JaBIICHHE, pa3BUBACMOE IICHTPOOCIKHBIM HArHETaTelIeM IpH
nepeMenienu: Bo3ayxa npu Temneparype 12°C, ecnm BHyTpeHHmii qmamerp pabodero Koseca
Di=300 mm, abcostoTHAst CKOPOCTh TIpH BXoze C1=4,5 M/C, yroi Mex a1y OKpY>KHOU U aOCOTIOTHON
CKOpoCThIO pu Bxoze a = 600, HapykHBINA AuamMeTp padboyero kosneca D>=500 mMm, abcomroTHas
CKOpOCTh TpH BbIXOZE C2=20,5 M/C, yroa Mexay OKpPYKHOH M aOCOJIOTHOW CKOPOCTBHIO TPHU
BBIXOJIE @2 = 450, yrioBasi CKOpocTh BpameHus a = 60 ¢,

Pewenue.
[InotHOCTH BO31tyXa npu Temneparype 120C cocrapiuser:
353 353 3
p=---- = =1,238k2/ M°.
273 +1, 273 +12

OkpyXHasi CKOpOCTb, HampaBjJeHHas MO KacaTelbHOW K JaHHOW TOYKE OKPYKHOCTH,
omnpezensercs no Gopmye:

e
a- YIIIOBasg CKOPOCTh BPAIIEHHU, C 1,
D - muametp pabodero kojeca, M,
COOTBETCTBEHHO:

u. =—a=—=060=9wm/,
12 2

D- 0,5
u=—a =—60= 15 wm/c.
22 2

Teopernueckoe AaBIEHHE, CO3/IaBAEMOE BEHTUJISITOPOM COTJIACHO ypaBHEHHIO Diinepa: Pn = Ps
(u2c2c0s@;z - u 1 1 cosay) = 1,238(15 - 20,5 - cos450- 9 - 4,5 - c0s600 = 244,1 Ila.

3agaua 1.3.
Onpenenuth NEHCTBUTEIHLHOE JABJICHHE, PAa3BUBAEMOE IICHTPOOSKHBIM HarHETATEIeM MPH

nepeMelieHHH BO3yXa ¢ IIOTHOCTBIO P= 1,15k / m® , eciu HapyXHBIH guameTp pabouero

komeca D2=500 Mm, umcio 060poToB BpamieHus N = 1450 mum’, xK0>hdHUIMEHT naBreHHS
y=0,85.

Pewenue.

JlelictBuTenbHoe JjaBieHue, lla, pa3BuBaeMoe BEHTHJIATOPOM, MOYXKHO BBIpa3uTh uepes

K03 (ULIMEHT 1aBlIeHUS ), paBHbIM NMPoU3BeACHHIO K03 PUIIMEHTa OJIE3HOTO NeUCTBUS
¢ BEHTWIATOpa Ha Kod3(pduuueHt
3aKpYYHBAHUS TIOTOKA ) 2 = —, u2

rze Cu - MPOEKIHs aOCOIIOTHONH CKOPOCTH Ha HalpaBJCHHUE OKPYKHOW CKOPOCTH MIJIM CKOPOCTb
3aKkpy4uBaHusi, M/C,

u2 - OKpy’XKHasi CKOPOCTb Ha BbIXOJI€ U3 pa60qero KoJieca, Mm/C:
P :P(;- Y'“22.



nD)n
60,

rae
N - 9UCII0 0GOPOTOB BPAICHHUS, MUH *,

D - nuameTtp pabodero koieca, M,

U= 2 3.14+0.,5 -

60 1450
Oxpy’kHast CKOPOCTb Ha BBIXOJIE U3 pabouero Koseca:

JlelicTBUTENBHOE 1aBICHNUE, PA3BUBAEMOE BEHTUIISITOPOM:

=379

P=psey Uu2=115+0,85¢37,9.=1404,1 I1a.

3apaua 1.4.

OnpenenuTh yIeNbHOE YHCIO 000POTOB (OBICTPOXOAHOCTH) BEHTUJISTOPA, €CIIM TPU
pacxoze Bo3ayxa L=2500 m*/uac on passuBaer nasnenne P=500 Ila, umcio 060poToB pabodero
kojeca N=1450 o6/muH.

Pewenue.
KoadduimeHT OBICTPOXOTHOCTH BEHTUIIATOPA OIIpeessieTcs o Gpopmyiie:

nNs = 5,5n

rze L - pacxox Bo3ayxa, m°/c,
P - napieHwue, Ila,
n- guciI0 060poTOB pabouero kKojeca, 00/MUH.

1/2500/3600

[ToxcraBmsis 3HaYSHUS, TOTy4nUM: Ns = 5,5 ¢ 3 =62,8.

(500) *

3agaua 1.5.

Bentmisatop ¢ pabounm komecom Dhom, paboTas Ha Kakyr TO CE€Th BO3IYyXOBOJOB C
4acTOTOM BpalieHus pabodero kosneca Ni=850 o6/mmH, obecneumBaer npu pacxone Li1=5000
M3faac monHoe mapienme P1=400 ITa, moTpe6nsemas momtHOocTh N1=0,653 kBT. Kakoif 6ymer
pacxon Bo3nyxa L2 m monHoe naBienue P2, ecnm a)uactoTa BpalieHHs pabodero Koseca
Bo3pacteT a0 N2=1450 06/muH;

6) B cetu OyeT paboTaTh BEHTHIISATOP TOTO ke Tuma, Ho ¢ KojiecoM 1,05 Duow 1 ¢ yacToToi
BpaieHus N2=1450 o6/muH.
B cooTBeTcTBUU C yCIOBUAMHU THAPOANHAMHYECKOTO 000 (popMyia AJs epecyera nojaauu
BEHTHJISITOPA MTPHU U3MEHEHNH JIMaMeTpa U Yrcia 000pOoTOB pabovero Kojieca UMeeT BUJI:
L=(D)u,
L

D w



rze Uz ,Uz -OKpy’KHasi CKOPOCTh COOTBETCTBEHHO AJIsi K3MEHEHHOT0 YHciia 000pOTOB
NepBOHAYAILHOTO YKcia 000pOTOB, onpeaensemMas 1mo Gopmyie:
y= ND)n
60,
rue
N - 4ucI0 000POTOB BpAILLIEHHs], MUH -,
D', D - u3MeHeHHbIH U IepBOHAYAJIbHBIN 1naMeTp pabodero Kojeca, M.

dopmya ams onpenesieHus AaBJICHUS BEHTHIIATOPA IPH U3MEHEHHH YHCIia 000pOTOB U
arameTpa pabodero Kojeca:

1

p="P (t
P p U 2popmyaa s mepecyeTa MOIIHOCTH:

NI _ PI LI
N"~PL'
[Tpu moacranoBke B (pOPMYJITBI BEIPRXKEHUS IJIs1 OKPYKHON CKOPOCTH MOTYUYHM:

P_=pDzn)
Pp Il :n

N = P'(s)s(—)s
P N p D2
ewenue.
eﬁpn YBEJIMYCHUH YaCTOThI BPAIICHHUsI pabodyero Koseca nojada BEHTHIATOPA COCTABUT

L2= L{ﬁ= 50 9028 = 8529,4 m3/dac
: JIaBJICHUE:

n 1450
P.=P(—)2=400("r).= 1164 I1a
ny 850
N2= Nn(l’]2 3= 0,653(141°) 28%’ 4 kBt
[Tpu otHOBpEMEHHOM M3MCHEHUH JHCITa 000pOTOB M PabOYEro KoJjieca 1mojaaya COCTaBUT:
= LDy ne-= (1,05)31450 = 5000.1,975 = 9873,9 M*[gac
D2 ni 1 850

n

JaBJIEHUE:
D2om 1 05 1450
P.=P; (]’y'_2 )2 = 400(1,0--------- 50)=1283,3 1a
2 Doing 1.850

HOTpC6J’I$IeMa$I MOIIHOCTb:

N=N (DL)5 (n2)3= 0,653(1,05)s (1°50): = 4,34 kBt
2 ' Dy ni 850



3agaua 1.6.
Paboyee komeco HEHTPOOEKHOTO BEHTHIIATOPAa HMMEET BHYTPEHHUH M HApYXHBIH JUaMETp
cootBeTrcTBeHHO D1=250 MM, D2=350 MM. OmnpenenuTs Hpu KakoH 4YacTOTE BpAILLEHHUS Baja
pabouee koneco Oyaer co3maBarh Teoperuueckoe mapinenue P1=800 Ila, ecimu oTHOCHTENbHBIC
CKOpOCTH Ha BXOJE M BBIXOJE KOJeca, PaBHbIE COOTBETCTBEHHO Wi=12 wm/Cc, W=18 wl/c,
COCTaBIIIIOT C OKPYXHBIMH CKOpocTaMu yribl 61=120 o, =60 o. IlmoTHOCTH BO3dyxa Ipu
CTaHAAPTHBIX yCIOBUSX p = 1,2xe / me.
Pewenue.
Teopernueckoe nasienue, [1a, co3naBaemoe BEHTHIATOPOM COIVIACHO YpaBHEHUIO Diiepa:
Pr= Ps(+2¢2008 2—v1c190%) = Ps(t2¢ 20— viC1u),
TJI€ C 1y, C24 - IPOEKLHUS aOCOMIOTHON CKOPOCTH HA HAIPABJICHUE OKPY>KHOW CKOPOCTH HA BXOJIE U

BbIX0Ji€ pabouero KoJjeca.
W3 TpeyronapHuKa CKOPOCTEN:
CZu = Uy — W2 C0562|

1= 14w %80 — JT), rme u 1, u2 -OKpy’KHasg CKOPOCTb COOTBETCTBEHHO Ha BXOJIE M BHIXOJIE U3
pabouero KoJjeca, M/c,

nbDn
60,

u—

ompezensemMas o popmysre:



N — umucs0 060pOTOB BpameHus, MuH 1, D — nuameTp paGodero Kojeca, M,

W1 ,W2 -~-OTHOCUTCJIbHAs CKOpOCTB COOTBCTCTBCHHO Ha BXOA€ U BbBIXOAC U3 pa6oqer0
KoJeca, M/c,

61, 62 — YTOJI MEXY IIPOAOIKEHUEM OKPYKHOH CKOPOCTH U OTHOCUTENIBHOM CKOpOCThIO, 0. [Tocie
II0/ICTAaHOBKU UMEEM:

P=n?(-)(D2>—D)—n-(D2w2cose: + Dwcos (180 —6).2 1 2 2 1 1
60 60
OJICTaBJIsISl 3HAYCHUS U3BECTHBIX BEITUYHH MOJIYYHM KBaIPATHOE ypaBHEHUE:
314 314 800

(-60%)? (0,35% — 0,25%) n® —60- (0,35 * 18 » cos60 + 0,25 -12  cos(180 —120)) n —- =0

1,64 « 10—* n* — 0,243n — 666,7 = 0

N3 pemenus KBagpaTHOrO ypaBHEHUS:

~0,243+00,243% + 4 -1,64 -10 _* « 666,7
= 2+ 1,64.10_% = 2889 06/MuH

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauum

Bonpockhl Kk 3a4eTy:

1. UTto Takoe cTtatmyeckoe, AMHaMMYecKoe, NonHoe gaBneHne?

2. KakoBbl N0 3HaKy (MONOXUTenbHbl, OTpMUaTenbHbl) AaBNeHns B BO3AYXOBOAAX HA yYacTKkax HarHeTaHusa?
BcacbiBaHns?

3. Kakune npubopsbl TpebytoTca Ansg namepeHus AaBneHns B BO3gyxoBogax?

4. Noyemy guHaMU4eckoe AaBrieHNe HasblBalOT TaKKe CKOPOCTHbIM?

5. Kak BbIbpaTb ceyeHve B BO3ayxoBoAe AN oTOopa AaBneHnin?

6. kakum ob6pa3om npu oTOOPe AaBNeHMI criegyeT pacnonaraTe NHEBMOMETpUYECKMe TpyOku B Bo3gyxoBoae?
7. CKOMbKO TOYEK B CEYEHUN BO3AYyX0BOAA crieayeT B3ATb AN ONpeAeneHust CpeaHnx 3Ha4eHun aaBneHnin?
8. Kakne nHeBMOMeTpuyeckne TpyokM 1 Kak cnegyeTt NpucoeanHATE K MUKPOMaHOMETPY, YToObl 3amepuTb Per,
P., Pn B Bo3gyxoBoae neped BeHTUnaTopom? Nocne BeHTUnATopa?

9. Kak nogrotoBuTb MmkpoMmaHomeTp MMH ans npounssogcTsa 3amepoB AaBneHnin?

10. Kakum obpasom no nokasaHusaMm Lwikanbl MukpoMaHomeTpa MMH onpegennTs MCTUHHBIE 3HaYeHMS
JaBneHnn?

11. B kakux egnHnuax namepsietcs gasnenune B cucteme CU, B TexHnyeckom cucteme? YkasaTb CBS3b Mexay
HAMMA,

12. Kak ¢ nomoLLblo MMKpOMaHoMeTpa onpeaennTb pacxof Bo3yxa B 3aJaHHOM cedeHun Bo3ayxosoaa?

13. Kakumun napametpamm xapaktepusyeTtcsa paboTta BeHTunsTopa?

14. YTo Ha3biBaeTcAa nogayen (NPon3BoOaAMTENbHOCTBIO) BEHTUNATOpA?

15. Kak onpegenuTtb NonHOE AaBneHne BeHTunstopa?

16. YUTto npeacTtaBnsieT cobom aspoanHaMmnyeckas xapakTepuctuka BeHTunsatTopa?

17. Yto Ha3biBaeTCcA NoTpebnsemon MOLHOCTbIO BEHTUNSATOPA M None3Hon? Kakas mexagy HUMu B3aMMOCBA3b?
18. Kak onpegensieTcst KOAPULNEHT NONE3HOrO AENCTBUA?

19. Yto npeacTaBnsieT cobom nonHasa xapakTepuctuka BeHTunaropa?

20. Kak uamensatcd L, P, N npn yBenuueHnn 4actoTbl BpaweHus paboyero koneca?

21. Kak nameHuTcs xapakrepuctuka P-L npy yBenuyeHnn 4actoTbl BpalweHus paboyero koneca BeHTungaropa?
22. YT0 Ha3biBaeTcH ceTblo?

23. Hanvwute ypaBHeHUE XapaKTepUCTUKN CEeTH.

24. Yto npeacTtaBnseT cobol xapakTepucTnka NpocTenLlen BeHTUNSLUMOHHON ceTun?

25. Kak nsameHsieTcst xapaktepuctmka cetu, ecnm wmnbep Ha HarHeTaTenbHON NUHUN NPUKPLITE? Vnn oTkpbITb?
26. Kak onpegenutb pado4yto ToUKy BEHTUNATOPA Npu ero pabote B ceTn?

27. Kak usmeHaTCcH notepu OaBneHUs B CETU NPU YMEHbLUEHUM (YBENUYEHNN) pacxoda cpefpbl Yepes He€?

28. Yto Ha3blBaeTCA COBMECTHOW napannenbHon paboTon BeHTUNATOpOB?

29. B kaknx cny4vas npumeHsieTcsa napannenbHasi pabota BEHTUNSATOPOB?

30. Kak cTponTtcs cyMMapHas xapakTepucTuka napannenbHo paboTaloLlwmx BEHTUNATOPOB?



31. Kak onpegenutb MO xapakTepucTrkam oOLLyt0 MPOu3BOAUTENBHOCTL U AaBNeHne, pa3BuBaemoe
BEHTUATOPAMU, COBMECTHO paboTalLwuMm B €QUHYI0 CETb?
32. Kak onpegenntb N0 XapakTeprcTika 00LLYyI0 MPON3BOANTENBHOCTL 1 AaBIEHME KaXKA0ro BEHTMATopa
napannensHo paboTaBLIEero Ha e4uHyH ceTb?
33. Kak nameHuTcs nponsBoanTENbHOCTD M JaBNeHne paboTaBLlero BEHTUASTOpa, eCriv BTOPOW,
YCTaHOBMEHHbIVN NapannensHo, BbIKNIOYNUTb U3 paboTbl?
34. YT0 Ha3blBaeTCs COBMECTHOM NnocrneaoBaTenbHON paboTon BEHTUNATOPOB?
35. B kakux cnyyasix NpMMeEHSTCS COBMECTHas nocnenosarteneHasa pabota BEHTUNSATOPOB?

36. Kak cTpontcsa cymMmapHas xapakrepucTuka nocrefoBatensHo paboTaroLmx BEHTUNATOPOB?

37. Kak onpefenuTb N0 XxapakTepmucTukam obLLy0 NPOM3BOANTENBHOCTb U AaBMNEHWE BEHTUNSTOPOB,
COBMECTHO paboTaloLLmX B €ANHYH0 CeTb?
38. Kak nsameHutcsa npon3BoaNTENBHOCTD U JABMEHNE BEHTUIIATOPA, €CN COBMECTHO paboTarowuin BTOpon

OTKNIOYUTL?

3

. MeTtoaunyeckue MaTepuanbl, onpegensowmne npoueaypbl oueHuBaHuUA 3HaHuN, ymeHm7|, HaBbIKOB U

(vnn) onbiTa pEeATEeNbLHOCTYU, XapaKkTepu3ytoLwue npouecc POPMUPOBAHUA KOMNETEHLMA

3.1. XapaktepucTtuyka npouenypbl TEKYLEN U NTPOMEXYTOYHOM aTTecTaumm nNo AUCLUNIINHE

Tabnuua 5

n/n

Ne HanmeHoBaHue
OLIeHOYHOro cpeAcTBa

MNepuoanyHoCcTb U
cnoco6 nposeneHus
npoueaypbl
oLeHMBaHusA

MeToabl
oueHMBaHus

Buabl
BbICTaBNsAeMbIX
OLIeHOK

Cnoco6 y4yeTta
MHAUBMAYaNbHbIX
LOOCTWMXEHUN,
oby4arowmxcs

3agauv Anga pelleHus Ha
NPaKTUYECKUX 3aHATUAX

cucTEMaTUYeCKU Ha
NPaKTUYECKNX 3aHATUSX /
YCTHO

3KCNEePTHbIN

Mo naTnbannbHoOM
LwKane

paboyast KHVXKKa
npenogaBsaTens

3aluTa oT4éTa no
nabopatopHbiM pabotam

cucTeMaTUYeckn Ha
nabopaTopHbIX 3aHATUAX

3KCNEePTHbIN

Mo naTnbannbHoOM
LKane

paboyast KHVXKKa
npenogaeaTens

/ ycTHO

3. |MpomexyToyHas

3avery

artrectauma — Bonpochl K

Mo naTndannbHoOM
Lkane

N0 OKOHYaHUN N3y4eHua 3KCI'IepTHbIIZ
,EI,VICLl,I/II'IJ'II/IHbI/ YCTHO 1

NMMCbMEHHO

3a4yeTHas BEOMOCTb,
3a4eTHas KHUXKa

3.2. Kputepuu u WKana oueHUBaHUA pe3ynbTaToOB U3yYeHUS AUCLUUNNMHBLI BO BPeMs 3aHATUMN (TeKyLunin

KOHTPOJIb YyCNEeBaeMoCTH)

KpMTepvm OoUueHUBaHUA 3aaayd Ans peweHus Ha NPakTU4eCKUX 3aHATUAX

Tabnuua 6

LLikana oueHnBaHuA

Kputepuu oueHku

Kon-Bo
6annos

«OTnNUYHO»

BbICTaBNAETCHA CTYAEHTY, €CNY OH MCYepnbIBaloLLe, NocneaoBaTernbHO, YeTKO U
NorMYecKkn CTPOMHO M3raraeT martepuarn, yMeeT TECHO yBA3biBaTb TEOPUIO C
NpakTMKON, UCMOoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl,
npaBunbHO OBOCHOBLIBAET MPUHATOE peLleHune, BnageeT pa3HOCTOPOHHUMMU
HaBbIkaMu U NpMeMamu BbINOMHEHNS NPaKTUYECKNX 3a4ad.

(31-50) 6annos

«XopoLuo»

BbICTaBndaeTcA CTydeHTy, ecniM OH no CyuwecTBy wu3naraet wmartepuan,
npaBuiibHO npumMeHaeT TeopeTn4veckmne NnonoXeHusa npu peweHnn
NnpakTn4eCknx BOMpPOCOB W 3adad, Blageet HeobXxoaMMbIMM  HaBblkaMu U

npunemamum nx BbiNMoJIHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

(16-30) 6annos

«Y[00BNETBOPUTENBHOY

BbICTaBNSAETCA CTYAEHTY, €eCniM OH WMeeT 3HaHWS TOSIbKO OCHOBHOIO
MaTepwuana, HO He YCBOWN ero getanen, JonyckaeT HETOYHOCTU, He4OCTaTOYHO
npaBurbHble POPMYNMPOBKM, HAPYLLUEHUS NOrMYecKkon nocnegoBaTenbHOCTU B
M3NOXEHMN MPOrpamMHOro Martepuana. 3HaeT nepeveHb Hambonee BaXKHbIX
KaTeropun, OCHOBHble HanpaBfeHWs B3auMOLEWCTBUS yKasaHHbIX KaTeropum.
YMeeT onpegenatb Cmbicn. BnageeT OCHOBHbIMM MeTodamu cnocobamu um
CpeAcTBamMu NOMyYeHusi, XpaHeHusl, nepepaboTkm MHpopmMauun.

(1-15) 6annos

«HeynosneTBoputenbHO»

BLICTABMSAETCA CTYOEHTY, KOTOPbIi He 3HaeT 3HaAYNTEenbHOW  YacTu
MporpaMMHOro Martepuana, JOMyCKaeT CYLLEeCTBEHHbIe OLUNBKN, HeYBEPEHHO, C
GOMbLUMMM 3aTPYAHEHUSIMU OTBEYAET Ha NPaKTUKOOPUEHTPOBAaHHbIE BOMPOCHI.
Kak npaBuno, oueHka «HeyaoBIeTBOpPUTENbHO» CTAaBUTCA CTyAeHTaM, KoTopble
He MOryT npodO/KUTb 0Oy4yeHne Ge3 [OMOMHMTENbHbIX 3aHATUI MO
COOTBETCTBYHOLLEN ANCLUNIINHE.

(0) 6annos

KpuTepumn oueHMBaHUA 3aliMThl OTYETA NO NnaGopaTopHbIM paboTam




Tabnuua 7

LLikana oueHMBaHuA KpuTepuu oueHku Kon-Bo
6annoB
«OTnnYHO» CTaBUTCH, €CMM y4daluinca BbINOMHAET paboTy B nonHoMm o6beme c| (31-50) 6annos

cobniofeHnemM HeobxoAMMON NOCneaoBaTeNbHOCTU NPOBEAEHUS OMbITOB U
M3MEpPEHUI; CaMOCTOSITENIbHO W pauMOHanbHO MOHTUPYeT Heobxoammoe
obopynoBaHue; BCe OMbITbl  MPOBOAMT B YCMOBUSX W pexumax,
o6ecneqmsarou.u/|x nonyvyeHne npaBuiibHbIX pe3ynbTaToB W  BbiBOOOB;
cobnrogaeT TpeboBaHMsA npasun 6e30nacHoOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKkKypaTHO BbIMOMHSET BCE 3anvcu, Tabnuupbl, PUCYHKW, YepTexu, rpaduku,
BblHUCNEHUA; NpaBUITbHO BbINONTHAET aHanm3 FIOFpeLIJHOCTeIZ. OTtBevaeT Ha
BCE NOCTaBMEeHHblE BOMPOCHI

«XopoLuo» CTaBMTCH, €Cnu BbIMNONHEHbI TpeboBaHMA K OLEHKe «OTMMYHO», HO 6bino| (16-30) 6annos
AonyLleHo ABa - Tpu HegoyeTa, He bornee ogHoW Herpybomn ownbkn 1 ogHOro
Hepo4éTa

«YOoBNeTBOpUTENbHO» CTaBUTCS, ecnn paboTa BbINOSIHEHA He MOSTHOCTbIO, HO 06BbEM BbINonHeHHon| (1-15) Gannos
YacTu TaKoB, NO3BOJISIET MOSYYNTb NpPaBUIIbHbIE pPe3ynbTaTbl U BbIBOALI: €CIU
B Xode nNpoBedeHVs onbliTa U W3MepeHWn 6binM  OonyLleHbl  OLLINBKN.
3aTpyaHseTcs AaTb 0TBEThbl Ha NOCTaBIEHHbIE BOMPOCH!

«HeypoBneTBopUTENbLHO» | CTABUTCA, ECNU PaGoTa BbINOSIHEHA HE MOMTHOCTHHO (0) 6annos

O6wue KpuUtTepun v WKana oueHnBaHuA pe3ynbTaTtoB AnNA AOMNYCKa K npome)KyTquoﬁ aTrectaumum

Tabnuua 9
HaumMeHoBaHue oLleHOYHOro cpeacTBa BannbHas wkana
1. 3apaymn Ang peleHns Ha NPakTMYEeCKNX 3aHATUAX 0-50 6annos
2. 3awumTa ot4é€Ta no nabopaTtopHbiM paboTam 0-50 6annos
WUToro: 100 6annos

MakcmmanbHoe konuyectBo bannoB 3a cemecTp — 100. OGy4valoWwmincs OOMycKaeTcs K 3K3aMeHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 Wwkana oueHUBaHUA pe3ynbTaTOB U3YyYEeHUSA OUCLUNITMHBI HA NPOMEXYTOYHOM aTTecTaumum

OcHoBaHueM AN onpegeneHns OLEHKM Ha 3dk3aMeHax ChyXWT YpoBeHb OCBOEHUs obyvarowmmucs
mMaTepuana u opMMpoOBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmort y4ebHON OUCUUMIVHBI.

YcneBaemMocCTb Ha 3a4eTe onpeferiaeTcs OLeHKaMn: «3a4TeHO», KHE 3a4TEHO».

OueHKy «3a4TeHO» nonyyaeT obyyaloLmMNCs, OCBOMBLLNA KOMNETEHLMN ANCUMMINHBI HA BCeX aTanax ux
opmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYEcKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLMWN
OCHOBHYI0 1 O3HAKOMIEHHbIN C AONONTHUTENBHOMW NUTEpaTypon, pEKOMEHA0BaHHOW MPorpamMmMon.

OueHKY «He 3a4yTeHO» rnofny4yaeT oby4aloniics, OCBOUBLLUMNIA KOMMNETEHLMN AUCLUMNINHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLwemy nNpobenbl B 3HaHMAX OCHOBHOro yyebHoro martepuana,
AonyCTMBLUEMY NPUHUUNMArNbHbIE OWNOKKN B BbINONHEHUN NPeayCMOTPEHHbIX paboyen NnporpaMmon 3agaHum.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHas wkana OueHka B cucreme:
(mpu ee ncnonb30BaHMK) «3a4YTEHO - He 3a4TEHO»
0-50% He 3a4yteHo
51-100% 3auTeHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.B.02.04 «<Hacocbl, BEHTUNATOPbLI U KOMMPECCOPbI»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk ONOMHEHWIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)
JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne
3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NoanNMChb) (PN0O)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI

B1.B.02.04 «<Hacocbl, BEHTUNATOPbI U KOMNPECCOPbI»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

TennorasocHabxeHue U BeHTUNALUA

Keanudukauusa 6akanaBp
®dopma obyyeHus O4YHas
Nop Havyana noAroToBKU 2021
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 144 | 4
Popma KOHTpONA (NpomexyTovHas
aTTectauus) 3aveTr
Yac. | Nek. Na6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
e yac. yac. yac.
4 144 /4 32 8 32 4 68 3avet
Utoro 144 /4 32 8 32 4 68 3avet

YHuBepcanbHble KOMNETEeHLUN:

He nNpeayCMOTpEeHbI yqeGHuM nnaHom

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-2 Cnoco6BHOCTb OCyLLEeCTBATL pa3paboTKy NPOEKTHOW AOKYMEHTaALUM CUCTEM OTOMMEHMUS, BEHTUMALNUN U
KOHOMLMOHMPOBaHWS BO3ayxa

MO-1MK- | BbinonHaeT pacyeTbl AN NPOEKTUPOBAHWS CUCTEM OTOMMEHUS, BEHTUNALUM U KOHOMLVMOHUPOBaHUSI BO3ayXa

2

MK-3 CnocobHOCTbL OCyLLEeCTBNATL pa3paboTky NPOEKTHON JOKYMEHTaUUN CUCTEM radocHabxeHus (ceTtemn
rasopacnpegeneHus n rasonorpebnexus)

MO-1MK- | BbinonHaeT pacyeTbl ANs NPOEKTMPOBaHWS CUCTEM ra3ocHabXXeHus (ceTel rasopacnpeneneHus n

3 razonoTpebneHus)

MK-4 CnocoBHOCTb K BbIMOMHEHMIO CeumarnbHbIX pacvyeToB Ansi TPOEKTUPOBAHUS PELLEHWIN KOTENbHbIX, LLeHTPanbHbIX
TENOBbIX NYHKTOB, ManblX TEN/O3NEKTPOLEHTpanemn

MO-1MK- | BeinonHsieT rugpaBnunyeckne pacyeTbl, pacyeThbl TEMMOBbLIX CXEM C BbIDOPOM 060pyaoBaHUSA AN NPOEKTUPOBaHMS

4 PEeLUEHNI KOTEMbHbIX, LIEHTParnbHbIX TEMIOBbIX MYHKTOB, MasbIX TEMNI03MEKTPOLEHTPanen

CopepxaHve OMCUMNIUHBI OXBaTbiBAE€T KPYr BOMPOCOB, CBS3aHHbIX C HacocaMu, BEHTUNAToOpaMn W
KoMnpeccopamMu.

I'Ipenop,aBaHme oncumninuHbl npegycmMmatpuBaeT crniegyruine d’)OprI opraHmn3auunmn yqe6Horo npouecca:
neKkumnn, na6opaTopr|e 3aHATUA, NPaKTU4eCKne 3aHATUA, CaMOCTOATENTbHAA pa60Ta CTyaeHTa.

[Mporpammont ANCUMNINHBI NPeAyCMOTPEHbI CrieayoLwme Buabl KOHTPOMS: TEKYLLUNA KOHTPOIb YCNeBaemMocTu
B bopme 3agay ANS peleHns Ha MPakTUYeCKUX 3aHAaTWUsX, 3awuTbl OT4E€Ta no nabopaTtopHbiM pabotam u
NPOMEXYTOYHbIN KOHTPOIb B hOpMe: 3a4eT.




