NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUMUNNUHE «BeHTnauua»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Kon koHTpO1HpYyeMOii KOMIIETEH T O1eHOYHOE CPEICTBO
OLICHUBAHUA

KonTponupytomue
MaTepuabl s
ITK-17: CnocoGeH BrIOMpATh BapHAHTHI Kypcosast pabota: 3aIUTBl KypCOBOM
IPOEKTHBIX PEHICHUI NHKEHEPHBIX CUCTEM K3AMEH ’ pabOTHI; KOMIUIEKT
KHU3HEOOECIICUCHHUS B CTPOUTEIBCTBE KOHTPOJUPYIOIINX
MaTepHaNoB IS
PK3aMeHa

Koutponupyronime
MaTCpHraJibl IJid
3alUTHl KypPCOBOM
paboThI; KOMIUIEKT

ITK-18: CriocoOHOCTH BBITIOJIHATH
000CHOBaHHUE MPOCKTHBIX pelIeH 1 mpoekThl | Kypcoas paboTa;

MH)KEHEPHBIX CUCTEM KH3HE0OeCIeueHus B 9K3aMeH
KOHTPOJIHMPYIOIIUX
CTPOUTENILCTBE
MaTepHUaIoB JUIs
HK3aMeHa

2. OnucaHue nokaszamesneili U Kpumepuee OUEHUBAHUA KomMnemeHyuli, onucaHue wWkKan
oyeHusaHus

OueHuBaemble KOMMNETeHUUM npeacTasneHol B pasgene «llepedyeHb NAAHMPYEMbIX
pe3ybTaToB 06y4eHUA NO AUCLUNANHE, COOTHECEHHbIX C MHAMKATOPAMM AOCTUNKEHNA KOMNETEHL MM
» pabouei nporpammbl ANCUMNNAUHBI «BeHTunauma».

Mpn oueHmMBaHMM CcHOPMUPOBAHHOCTM KOMMETEHUMA NO AUCUUNAMHE «BeHTunAauma»
ncnonbayetca 100-6annbHas WKana.

Kpurepunii Ouenka no 100- Ouenka no
0aJUIBHOM HIKAaJIe | TPAAUIMOHHOMH IIKaJje
CryzneHT ocBOMI U3y4YaeMblidi MaTEpHa 75-100 Omauuno

(OCHOBHOM U AOMOJIHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaracT €ro, OCyIECTBISAET
IIOJIHOE Y IPABUJIBHOE BBIITOJTHEHUE
3a/laHuil B COOTBETCTBUM C MHANKATOPaMU
JOCTIDKEHUS] KOMIIETEHIINH, crioco0eH
OTBETUTH HA JIONOJHUTEIIBHBIE BOIIPOCHI.

CryneHT ocBOMI U3y4yaeMblii MaTepual, 50-74 Xopowio
OCYILECTBIISICT BBIIIOJIHEHHUE 3a/1aHUH B
COOTBETCTBUH C UHINKATOPAMH
JOCTHKEHUSI KOMITETSHIIHH C
HEeTPUHIMITHAIGHBIMA OITHOKaMHU.

CTyneHT 1eMOHCTPUPYET OCBOEHHUE TOJIBKO 25-49 Yooenemeopumenvro
OCHOBHOI'O MaTt€puajia, Ipu BbIIIOJIHCHUA
3aJlaHui B COOTBETCTBHH C HHANKATOPAMHU




JOCTHUIXCHUA KOMHCTCHHHﬁ I[OHYCKB_CT
OTJIEeJIbHBIE OIIMOKH, HE CIIOCOOEH
CI/ICTCMaTI/I3I/IpOBaTB MaTepHan " OCJ1aTh
BBIBO/IBI.

CTYI[CHT HC OCBOMJI OCHOBHOC COICPKAHNC
HN3y4acMOIro Mar€pualia, 3ailaHus B
COOTBCTCTBUH C MUHAUKATOpaMU
JOCTHIKCHHUA KOMHCTCHHI/Iﬁ HEC BBIITIOJIHCHBI
HJIW BBITOJHCHBI HCBEPHO.

<25 Heyoosnemsopumenvho

3. Tunosblie KOHMPObHbIE 3a00HUA UAU UHble Mmamepuasnsl, Heobxodumole 014 OYeHKU YPOBHA

docmuiceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.3a0aHue Ha onpedeneHue Napamempos 8030yxa 8 BeHMUAAYUOHHOM rpoyecce

KomneteHuusa

UHpMKaTOp AOCTUNKEHNA KOMNETEHLUH

MK-18 CnocobHocTb BbINOMHATL obocHoBaHMe
NPOEKTHbIX PELUEHUI U NMPOEKTbl MHMKEHEPHbIX CUCTEM
KM3HeobecneyeHUs B CTPOUTENLCTBE

MK-18.4 Pa3spabatbiBaeT M BbINOAHAET pabouyne
yepTeKM cxem M 060py[oBaHMA MPOEKTUPYEMOM
WMHMXEHEPHOM  cUCTeMbl  Xu3HeobecrneyeHus B
CTpouTENIbCTBE




Hcnonb3yst I-d nuarpammy paszpaboraTb M BBIIOJIHUTH YEPTEK CXEMbI
W3MEHEHMs] NapaMeTpoB BO3AyXa B BEHTWIALMOHHOM HpoOLEcce I TEMIOro
0
nepuoja, €ciaM TeMIlepaTypa HapyXHOro BO3jayxa t,=20"C, »sHTaNBNUA
I,=43,5xoc/ke, koapduiment nyuya npouecca &= 4,95x/[ic/ke, Temmeparypa
0 w
yranseMoro Bozayxa t,=24,5"C. OnpenenuTs napaMeTpsl BO3ayxa padoueid 30HbL.
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2.3a0aHue Ha onpedesneHue nocmynaeHull NoaAHOU menaomel om Aw0dell 8 momeuweHue

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHLUHU

MK-17 CnocobeH BblIbBUpaTb BapuaHTbl NPOEKTHbIX | MK-17.2  BbinonHAeT Heobxoaumblie — pacyeTsl,
peLleHnin MHXKEHEPHbIX CUCTEM XU3HeobecrneyeHUs B | noaTBep)KAaatoLLme 3bbEKTUBHOCTD NPUHATBIX
CTpOUTENIbCTBE NPOEKTHbIX peweHnit n nofobpaHHOMY




| obopyaoBaHuio

BbIMmonHMB HEOOXOAMMBIC Pacy€Thl, TMOATBEpXkaaromne 3PPEKTUBHOCT
MEpPONPUATUH TO HHEProcOCPEKCHUIO, ONPEACTUTh TOCTYIUICHHS ITOJHOU
TEIUIOTHl B BO3JIYX TOMEIICHHUS OT JIHOJEH, 3aHMMAaroIuUXCcs JIErkon paboToi. B
NoMeIeHun 15 MyxurH, 5 keHIuH. Temrneparypa Bo3jyxa B pa0oueil 30He tp;,
=18°C. CripaBo4HbIe MaTePUAIbI IPUITATAIOTCA.

CIIPABOYHMUK ITPOEKTUPOBIIUKA
BHYTPEHHUE CAHUTAPHO-TEXHUYECKHUE YCJIOBUS
Yacrte 3
BenTunsiuusa 1 KOHAHUHOHMPOBAHHE BO3IyXa
2.3. PACYET ITOCTYIIJIEHUI TETJIOTHI B IIOMEIEHM S
Tabnuna 2.2 — KonuuecTBO TEIIOTHI U BIATH, BBIACISIEMOE B3POCIBIMU TIOIBMU
KonuuecTBO TEIIOTH U BJIard, BbLICISEMOE JTHIbMU
Npu TeMmepaType Bosayxa B momemcanu (“C)
10 | 15 | 20 | 25 | 30 | 35
lIpu nezkoii pabome

IToka3zarenu

Terora, Br:
SIBHAs 130 105 85 55 35 5
TTOJTHAS 155 135 130 125 125 125
Banara, r/u: 40 55 75 115 150 200

3.3a0a4a Ha onpedeneHue menaonocmynsaeHull 8 noMeuw,eHue om conHe4vHol paduayuu

KomneteHuusa

UHAMKaTOp AOCTUKEHNA KOMNETEHL MU

MK-18 CnocobHocTb BbINOMHATL

obocHoBaHMe

MNPOEKTHbIX pELUEHMﬁ N NPOEKTbl MHXXEHEPHbIX CUCTEM

KM3HeobecneyeHus B cTpouTenbCcTee

MK-18.3 Pas3pabaTbiBaeT MNPOEKTHble peLlleHns U
BbINONHAET pacyeTbl cxem U  obopyLoBaHUA
MHMXEHEPHbIX  CUCTEM  KM3HeobecneuyeHua B
CTpOUTENIbCTBE




OueHUTh IIPOEKTHOE PEIICHUE HA 3aMEHY B BEPTHKAJIBHOM OKOHHOM OJIOKe
JIBOMHOTO OCTEKJICHHS B METAJUTHYECKUX TEPeIriéTax Ha JIBOHHOE OCTCKJIECHHE 0¢3
NeperuI€ToB MYTEM BBIMOJTHECHUS PacyETOB CYMMAapHBIX TEIUIONMOCTYIUICHHI OT

w v v 2
OpsIMOM M paccessHHOM coyiHeuHOU pamuanuu. [lnomane ocrexienus: F,.,=3m",

_ 2 _ 2
yAelbHbIC TEIUIONOCTYIICHHUS  q,,=331Bm/M°, qu,=85Bm/m°, xo3(QduupeHt
OTHOCHUTEJIBHOTO TMPOHUKAHHS JBOMHOIO OCTEKICHUS K., =0,54, cCTEneHb
3arps3HEHUs CTeKJIa He3HauuTenbHas. CripaBoyHbie MaTepUaIbl IPUIATAIOTCS.

CITPABOYHUK INPOEKTUPOBIIIUKA
BHYTPEHHUE CAHUTAPHO-TEXHHUYECKHE YCJIOBUA
Yacrsb 3
BenTnisinusi 1 KOHAMIHOHUPOBAHHE BO3AYyXa
2.3. PACUET IIOCTYIIJIEHUH TETJIOTHI B TIOMEIEHU A
Tadnmma 2.5 — Ko huimeHTs 3aT¢HCHUS | 3arPA3HCHUSA OCTCKICHHUS

3anoJiHeHUE CBETOBOI0 MpoemMa K,

Ocrekienne 0e3 nepernyieroB: - OJIMHAapHOE 1,0
- IBOMHOE 0,9

OcTekiIeHre B METaJIJI. TIEpEIuIeTax: - OAUHAPHOE 0,8
- IBOHHOE 0,72
OcrekiieHue B IepeB. NepervieTax: - OJJMHapHOe 0,65
- IBOIHOE 0,6

CTeneHb 3arpA3HCHUs OCTCKIICHHS Ky
3HaunuTEIBHOE 0,85
YmepenHoe 0,9
HesznauurensHoe 0,95
Yucroe cTekno 1,0

4.3a0a4a Ha onpedeseHUe PAcYEMHO20 8030yYX00OMeHa Mo YyC/A08UAM ACCUMUAAYUU ABHOU
mensaomel

KomneteHuua UHpMKaTOp AOCTUKEHUA KOMNETEHLUHN

MK-17 CnocobeH BblIGBUpaTb BapuaHTbl NPOEKTHbIX | MK-17.2  BbinonHAeT HeobxoAaumble  pacyeTsl,
peLIeHNn MHXKEHEPHbIX CUCTEM XU3HeobecrneyeHUs B | noaTBep)KAatoLme addeKTnBHOCTD NPUHATBIX
cTpouTenbCcTBe NPOEKTHbIX peleHni n nogobpaHHomy
obopyaoBaHUio

BRIMOTHUTE HEOOXOAUMBIE pacyérbl M MOATBEPAMTH A(P(PEKTUBHOCTH
pCIICHUS TI0 OMPCACICHHID TpcOyeMoro BO3AyXOOOMCHA TI0  YCIOBHSAM
ACCUMMITSIIIMU M30BITKOB SIBHOM TEIUIOTHI B ToMerieHun  Q,,,=2000Bm, ecim
TEMIIEparypa MPUTOYHOTO BO3/AyXa t,=20°C, TEMIIEpAaTypa yAAIAEMOro BO3yXxa
t_l,=24,50C, TEIIOEMKOCTb Bo3jyxa ¢ = 1,2 Ko/ (> °C).



5.3a0aHue Ha pa3pabomky aKcoHoMempu4yecKoli cxeMbl 8eHMUAAYUOHHOU cucmembl

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

MK-18 CnocobHocTb BbINONHATb obocHoBaHMe
NPOEKTHbIX PelleHMIA U NMPOEKTbl UHMKEHEPHbIX CUCTEM

MK-18.4 Pa3spabatbiBaeT M BbINOAHAET paboune
yepTeXkM cxem M 06OPYLOBaHMA MPOEKTMPYEMOM

M3HeobecneyeHus B cTpouTenbCcTee MH)'KEHepHOﬁ CncTembl KM3HeobecneyeHus B
CTpouUTenbCTBeE
Pazpabotare ¥  BBINOJHWATH paboOdyr0 AKCOHOMETPHYECKYIO  CXEMY

NPUTOYHOW CHUCTEMbI BEHTHIAIUU C MEXaHHYECKAM IMOOYKIACHUEM CXeMbl «b» B
0 0 0
KoopauHatax 90" x 135" x 135" g nomemenus 20m x 12m X 3m. ObopynoBaHue

Uisi  00pabOTKM TMPUTOYHOTO BO3AyXa HE YKa3bIBaTh.

[Ipon3BoaUTENEHOCTH

3
cucTeMBl L., =3000r"/u, Ha Kaxk10M BO3/1yXOBOJE 110 4 BO3yX0OpaCIpEACIUTE]Is.
YKazarb KONMYECTBO MOJAYJIEW, WX pa3sMEpbl, Ha CXEME€ IPOCTABUThL HOMEpa

Y4aCTKOB H pacXoJbl BO3YyXa Ha HHUX.

6.3a0a4ya Ha aapoduHamuyeckuli pacyem 3neMmeHma 6eHMUASYUOHHOU cucmemeol

KomneteHuusa

UHauKaTop AOCTUKEHNA KOMNETEeHLUH

MNK-18 CnocobHocTb BbINONHATb obocHoBaHMe
NPOEKTHbIX PeleHni i U NPOEKTbl UHMKEHEPHbIX CUCTEM
*Uu3HeobecneyeHMs B CTPOUTENLCTBE

MK-18.3 PaspabaTbiBaeT MNPOEKTHble peLlleHus u
BbINO/IHAET pacyeTbl cxem W obopynoBaHUA
MHMKEHEPHbIX  CUCTEM  KM3HeobecneuyeHusa B
CTpouTENbCTBE




Pa3paborarh NpOEKTHOE pELICHUE M BBHIIOJHUTh PACUETHI JJIsl ONPEACICHHS
CTAHIAPTHOTO IWAMETpa ydacTKa KPYIJIOro BO3AYXOBOJa W MOTEPh IABJICHUS 10
JuiMHe Ha HEM. Pacxoj BO3ayXa Ha ydacTke Lyq=600,u3/q, pEeKOMEH1yeMas
CKOpOCTh TOTOKa V,.,=6Mm/c, nnvHa yudactka l,=5u. CrpaBouHble MaTepHaibl

NnpuiararoTcs.

Iloa. pexakuuein Craposeposa U. I'.
CIIPABOYHUK INPOEKTUPOBIUKA
Yacrb 2. BeHTHASIIHS M KOHAHIMOHMPOBAHHE BO3/1yXa
12.2 PACYET BO3JIYXOBO/IOB Y BEHTUJISILIMOHHBIX KAHAJIOB
Tabnuua 12.17 — K pacyery KpyribIX CTaabHbBIX BO31YXOBOJIOB
(R — morepu naBienus Ha 1 M uinHbl, [1a)

Ckopoctb Juamerp BO31YXOBOJI0B, M

BO3/1yXa,
M/c 0,14 0,16 0,18 0,2 0,225
5,0 2,541 2,148 1,834 1,619 1,403
5,1 2,639 2,227 1,933 1,687 1,462
5,2 2,737 2,315 2,001 1,746 1,511
5,3 2,835 2,394 2,070 1,805 1,560
5,4 2,933 2,482 2,139 1,874 1,619
5,5 3,031 2,560 2,217 1,933 1,678
5,6 3,129 2,649 2,286 2,001 1,727
5,7 3,237 2,737 2,364 2,060 1,785
5,8 3,345 2,825 2,443 2,129 1,844
5,9 3,443 2,914 2,521 2,197 1,903
6,0 3,551 3,002 2,600 2,266 1,962

7.3ad0aHue Ha nod6op 8030ywWIHO20 unbmpa 8eHMUAAYUOHHOU cucmemsl

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

MK-17 CnocobeH BbIOMPATL BapuaHTbl MPOEKTHbIX
pelleHnit UHKEHEPHBIX CUCTEM KU3HeobecneyeHus B
CTpouTENbCTBE

MK-17.2 BbinosHseT  Heobxogumble  pacyeTsl,
noateepxaatoLme adpdeKkTuBHOCTL NPUHATBIX
NPOEKTHbIX peleHni " nofobpaHHoMy
obopyaoBaHUo




BBIMOTHATS  HEOOXOAMMBIC pacu€Tsl M MOATBEPAHTH 3()HEKTHBHOCTH
pemieanss mo moabopy BoszaymHoro ¢mibtpa PaABb s BeHTHURASAIIMOHHON
CHUCTEMBI C MPOM3BOJAUTEIBHOCTHIO me=6000.n43/q. Onpenenutb pacyéTHOC U
(haKTUUECKOE KOJHMYECCTBO CTAHJAPTHBIX SYCCK, KOMIIOHOBKY TIAHEIW [IJISI HX
YCTAHOBKH, MPOAOJIKUTEIBHOCTh paboThl  (HIBTPALMOHHOM YCTAHOBKM JI0
pereHepanui. KoJIrM4ecTBO MbUIH, MIOCTYIAKIIEE C MPUTOYHBIM BO3IYXOM B CYTKH
Gom=332. CripaBoYHbIC MAaTEpUaJIbI NPHIIATalOTCA.

CIIPABOYHUK IMPOEKTHUPOBILUKA
BHYTPEHHUE CAHUTAPHO-TEXHUYECKHE YCJIOBUS
Yacrs 3
BeHTHASIHS U KOHANIIHOHHPOBAaHHE BO3AyXa
[MPUJIOKEHUE 1V OUJILTPLI U [TBIJIEVJIOBUTEJIAU
Tadmuua V.1 — Texunyeckue nanubie GuiabTpoB D

OF OF] (O3] (OF] D5 OF]
Bb I16 Vb Pb YK KII
[Tnomans pabod. ceyenus, M 0,22 0,22 0,22 0,22 0,22 0,22
Homunanbuas nponyekuas | o0 | 1540 | 1540 | 1540 | 1540 | 2500
CITOCOOHOCTB STUEHKH, M~ /4
HauaneH. conporusiienue, lla 60 60 40 50 40 60
[Isu1eéMKOCTS | r/m° 2400 | 400 550 2300 550 | 4000
D¢ HEeKTHBHOCTE OYUCTKH, %o 80 80 80 80 80 92

[loxazarens

8.3a0aHue Ha nodbop Kanopugepa seHMUAAYUOHHOU cucmemebl

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

MK-17 CnocobeH BblIbBUpaTb BapuaHTbl NPOEKTHbIX | MK-17.2  BbinonHAeT HeobxoAumble  pacyeTsl,
peLeHnin MHXEHEPHbIX CUCTEM XU3HeobecrneyeHUs B | noaTBep:KAaatoLme addeKTUBHOCTD NPUHATBIX
cTpouTenbCcTBe NPOEKTHbIX peleHni n nogobpaHHomy
obopyaoBaHUo




BbinonHute HeoOXoauMble pPACYETHl W NOATBEPAUTH 3(QPEeKTUBHOCTH
pemieHus no noadopy xuakoctHoro kanopudepa KCk 3-6 nns BEHTUNALNOHHON
CUCTEMBl C TPOU3BOAMTEIBHOCTHIO Lpacq=6000,143/1c. Onpenenuts pacdy€THYIO
WIoMaaAb (PPOHTAIBHOTO CEUYEHHUs KaJIOpU(EpHON TpyIIIbI P"b"pac.{, KOJINYECTBO
CTaHJAPTHBIX AYECK C Y4ETOM IOJTHOIO 3alOJHEHHA CEYEHHA Ny, , PAKTHYCCKYIO
IJIoIa b TermoobMeHa KanopudepHoit rpynmsl F,,.,. IInoTHOCTH NPUTOYHOTO
BO3/lyxa p=1 46Kz’ pexomeHyeMasi MaccoBasi ckopocTh (V' p),..=6,0 ke/(c ,-wz).
CripaBouHBIE MaTepUaIbl IIPHIIATAKOTCS.

HoBocHOMpPCKHI YHEProMalIHHOCTPOUTENbHBIN 3aB01 « Talpay»
KATAJIOI MPOAYKIIUU YacTts 2
Kanopudepsr oumeramumueckne KCk 3 u KCk 4

[Inomans [Imomane
A IInomans man
ceyeHus s (GbpoHTATBHOTO
Monaens Terno- MOBEPXHOCTHU
poxoja cedyeHnud g
Kkanopudepa | HOCHUTEND TEI000MeHa,
TEIUTOHOCHUTEJIA, 2 poxoaa
M BO3/1YyXa, M
T'opsiuas
KCk 3-6 Blzj,ua 0,000846 13,26 0,267

9.3a0aHue Ha nodbop seHMuUAAMOPA 078 8€HMUAAYUOHHOU cucmemMbl C MexXaHUYECKUM
noby»cdeHuem 0suxceHUsA 8030yxa

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

MK-18  CnocobHocTb  BbINOAHATL  obocHoBaHue | MK-18.4 Pa3spabatbiBaeT M BbINOAHAET pabouyne
NPOEKTHbIX PELUEHMI N NPOEKTbl MHMKEHEPHbIX CUCTEM | YepTeM CXemM M 060pyA0BaHMA NPOEKTUPYEeMOit
XU3HeobecneyeHMs B CTPOUTENLCTBE WMHKEHEePHOM  cucTembl  XM3HeobecneyeHus B
CTPOUTENbCTBE




Hcnonb3ysi  CBOJHBIE XAPAaKTEPUCTHKM BEHTHIISITOPOB pa3paborarh W
BBITOJTHUTh 4ePTEK XAPAKTEPUCTUKH BEHTUISIIIMOHHOM CETH. 3aNOTHUTH TaOIUILYy
nmapaMeTpoB XapaKTEPUCTHK CETH W ToAo0paTh IS HeE BEHTHIATOp, HE
TpeOyromuii  perynmupoBku. [Ipon3BOgUTETFHOCTE  CETH L i =50000"/u,
CyMMapHble — [OTepH  HaBleHUst  Ap,=380[la. CrpaBovHble  MaTepHAJbI
MPUJIATaroOTCsl.

Pacxon Bo3ayxa, M4 1800 3600 5400 7200

[Torepu nanenus, [la

KATAJOI IPOAYKUUU ®DUPMBI OSTBERG
[enTpobexuspie BeutunsaTopel RF/RFS/RFD/DF

Mpachuk 2
1.RFT355B 2.RFT400E
3.RFT450H
Pacxog, m*/yac
0 1800 3600 5400 7200 9000
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Npachuk 3
1.RFT355A 2. RFT400C
3.RFT 450 G

Pacxoa, m3/uac
0 1800 3600 5400 7200
500

©

C

g.

T 400

T

C

(11]

©

5 \

Q

g 300 r—— N
200 ~ 1\ \
100

0 &

0,0 0,5 1,0 1,5 2,0
Pacxopg, m3/c

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMAEKMOM OYEeHOYHbIX Mamepuanos npuaazaemcs.




