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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibTataMm OoCBO€HUA oﬁpasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HaMmeHoOBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpegyCMOTPEHbl Yy4€OHbLIM NSTaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kog n HammeHoBaHue
Kog HaumeHoBaHue
KOMMETEHLMN KOMNeTeHLMM MHAMKaTopa AOCTUXKEHUA Pe3ynbTaTtbl 06y4eHus
KOMMNeTeHUun
MK-1 CnocoOHOCTb BbINOMNHATL NK-1.1 31 MNK-1.1

paboTbl No
NPOEKTUPOBAHMIO CUCTEM
TennorasocHabXeHns 1
BEHTUNALMK

BbiGop McxoOHbIX AaHHbIX Ans
NPOEKTUPOBaHNSA CUCTEMBI
TennocHabxeHns (ra3ocHabXeHus;

3HaTb: nepeYyeHb NCXOAHbIX AaHHbIX AN1A
NpoOeKTnpoBaHNA cCMctemMm
TennorasocHabXXeHnst U BEHTUNSLMK

BbI6op HOPMATUBHO-TEXHUYECKUX U
HOpPMaTWBHO-METOANYECKMX
[OKYMEHTOB; OnpeensitoLLmx
TpeboBaHWsA ANa NPOEKTUPOBaHUSA
cucTeMbl TennocHabxeHns
(rasocHabxeHusi; BEHTMNALMM)

BEHTUINALUM) Y1 NK-1.1
YMeTb: Beibupatb ncxogHbele gaHHble
051 NpoeKTa cucTem
TEennora3ocHabXeHns n BeHTUNALUUK
NK-1.2 32 MK-1.2

3HaTb: HOPMaTMBHO-TEXHUYECKNE
OOKYMEHTbI; yCTaHaBnuBarLLme
TpeboBaHUs K MPOEKTHLIM peLleHnAM
CMCTEM TennorasocHabxeHns 1
BEHTUNALMM

Y2 MNK-1.2

YwmeTb: BeibrpaTts HopmaTuBHO-
TEXHNYECKNe [OKYMEHThI;
ycTaHaBnusatoLme TpeboBaHns K
NMPOEKTHbLIM pPeLUEHNSM PEMOHTA;
PEKOHCTPYKLNW; MOAEPHU3ALMA
06bekToB cUCTEM TennorasocHabxeHus
W BEHTUNALUN

nK-1.3

BbiGop aHanoroe 1 TMNOBbLIX
TEXHUYECKUX (TEXHONOMMYECKHX)
peLUeHNIA OTAENbHbIX 3NIEMEHTOB U
Y3IOB CUCTEMbI TENSIOCHAGXKEHWS;
(rasocHabXeHust; BEHTUNSALMM) U NX
agjanTtauus B COOTBETCTBUU C
TEXHUYECKUM 3adaHNem

33 MNK-1.3

3HaTb: OCHOBHble TpeboBaHUs K
NPOEKTHbIM PeLLEHNSIM CUCTEM
TennorazocHabeHns N BEHTUNALUK
Y3 MK-1.3

YmeTb: CocTaBnsATh 3ag4aHns Ha
NPOEKTUPOBaHNE CUCTEM
TennorasocHabXeHns 1 BEHTUNALWK C
y4yeToM TpeboBaHMIN SHEPreTUYECKOm
ahdekTMBHOCTH

B1 NK-1.1

BnapeTb: MmeToamkon Beibopa BapnaHTa
NPOEKTHOrO PELLUEHNsI CUCTEM
TennorazocHabXXeHnsl 1 BEHTUNALUK

NK-1.4

BbiGOp KOMMNOHOBOYHOIO PELIEHNS
CUCTEMbI TEMNOCHAOXEHMUS
(rasocHabXXeHus; BEHTUNALMM)

34 NK-1.4

3HaTb: OCHOBHbIE BapuaHTbl MPOEKTHbLIX
peLLeHn CUCTEM TensorasocHabxeHus
N BEHTUNSAUMM

Y4 NK-1.4

YMeTb: BblbvpaTb BapraHTbl MPOEKTHOro
peLLeHnsi cucteM TensorasocHabxeHus
1 BEHTUNSUMK

B2 MNK-1.2

BrapeTb: MmeToamkon Bbibopa
NPOEKTHOro peLleHns1 MO NMOBbILLEHNID
3HepreTnyeckom acpPeKTMBHOCTU
CUCTEM TennorasocHabXxeHus n
BEHTUNAUUK




NK-1.5

Bbibop o6opyaoBaHust u apmarypbl
NS CUCTEMbI TENNOCHAGXKeHNS
(rasocHabXXeHus; BEHTUNALMM)

35MK-1.5

3HaTb: OCHOBHbIE MPOEKTHBIE PELLIEHNS
MO MOBbILLIEHNIO 3HEPTrEeTUYECKON
3PPEKTUBHOCTU CUCTEM
TennorasocHabXeHnsa 1 BEHTUNALMM
Y5 MNK-1.5

YMmeTb: BbIGnpaTth BapuaHTbl NPOEKTHOro
peLleHnst No NoBbILLIEHUIO
AHepreTn4eckom appeKkTMBHOCTH
CMCTEM TennorasocHabxeHns 1
BEHTUNALMM

NK-1.6

Moprotoska n odopmneHve
rpadmyeckon 4acTn NPOEKTHOM M
paboyen AOoKyMeHTauuM CUCTEMbI
TennocHabxeHns (ra3ocHabXeHus;
BEHTUINALNM)

36 MNK-1.6

3HaTb: npasuna opopmrneHnsi TEKCTOBOM
1 rpaduyecKkon YacTu npoekTa

Y6 MNK-1.6

YMeTb: OhopmnsATb TEKCTOBYIO U
rpadmyeckyto 4YacTu NpoekTa

B3 MNK-1.3

BnageTtb: MeToAMKOM NPOBEPKM
COOTBETCTBUSI NPOEKTHOIO peLleHns
3aJaHVI0 Ha NPOEKTMpOBaHue

nK-1.7

MoprotoBka MHopMaLun Ans
COCTaBIEHUsA TEXHUYECKOro
3a4aHusl No CMeXHbIM pasgenam
npoeKkTa CUCTEMbI TEMNNOCHaGXEHUS!
(rasocHabXXeHust; BEHTUNALMM)

37 NK-1.7

3HaTb: TpeboBaHNss HOpMaTUBHO-
TEXHUYECKOW JOKYMEHTaUmMu;
HanpaBsneHHbIX Ha obecneveHne
dopmurpoBaHusa 6e3bapbepHon cpedbl
Ans Ny ¢ orpaHNYeHHbIMU
BO3MOXXHOCTSIMW 34,0POBbA

Y7 NK-1.7

YMeTb: BbINONHATE HOPMOKOHTPOSb
ohopMNeHns NPOEKTHON AOKyMEHTaLMK
B4 MNK-1.4

BnageTtb: meToaMKom NpoBeEpKM
COOTBETCTBMUS MPOEKTHOIO pPeLLeHns
TpeboBaHNAM HOPMATUBHO-TEXHUYECKOMN
OOKYMEHTaumu; BKINoYas BbIMNONHEHNe
TpeboBaHui; obecneyvmBaroLLmnx
dopmupoBaHue 6e3bapbepHoi cpeabl
ONS N1y, C OrpaHnYeHHbIMU
BO3MOXHOCTSMMW 3[40POBbS

MnK-1.8

OueHka KoppYMLUMOHHBIX PUCKOB B
NPOU3BOACTBEHHON AeATENbHOCTU
B chepe TennorazocHabxeHus u
BEHTUNALNN

Y8 MNK-1.8

YMmeTb: CocTaBnsaTh NiaH cornacoBaHus
N MPOXOXAEHMSA KCNEPTU3bI MPOEKTHOM
[OKyMeHTauum

NK-1.9

MpencraBneHue 1 3awmTa
pe3ynbTaToB NPOEKTMPOBAHUS
CUCTEMbI TEMMOCHaBXEeHWS;
(rasocHabxeHusi; BEHTUNALMM)

38 MNK-1.8

3HaTb: TpeboBaHMs K 0POPMIEHMIO
NMPOEKTHON AOKYMEHTauum

Y8 MNK-1.8

YmeTb: CocTaBnsATe NnaH cornacoBaHus
N MPOXOXAEHMS IKCNEPTU3bI MPOEKTHOM
[OKyMeHTauum

MK-2

CnocobHOCTb BLIMOMNHATb
060CHOBaHNE NPOEKTHbIX
peLleHnin cuctem
TennorasocHabxeHus n
BEHTUMALNM

nK-2.1

PacyeT TennotexHuyeckmnx
nokasarenen Tenno3alnTHON
060n04KM 30aHuNA

32 NK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXXEHEPHBIX cUcTeM 1 06opyLoBaHus
cuCTEM Tennoras3ocHabxeHus
BEHTMNSILUU

nK-2.2

Bbibop BapuaHTa cucTemsl
TennocHabxeHus (ra3aocHabXeHns;
BEHTUNALMUN) HA OCHOBE CPaBHEHUS
TUNOBLIX PELUEHWUIA OTAENbHbIX
3MNEMEHTOB U y3roB

31 MK-2.1

3HaTb: HOPMATUBHO-TEXHUYECKNE
[JOKYMEHTbI; yCTaHaBnuBaroLLme
TpeboBaHuUs K pac4eTHOMY
060CHOBaHMIO NPOEKTHOTO peLLleHus
CUCTEM TenmnorasocHabxeHus
BEHTUNSILUK

33 NK-2.3

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
6e3onacHoCTn cMcTeM
TennorasocHabXeHns 1 BEHTUNALUK
35MK-2.5

3HaTb: OCHOBHbIE TEXHMWKO-
3KOHOMMYECKUe MokasaTenu NPOEKTHOro
peLleHnsi cucTeM TensorasocHabxeHus




W BEHTUNALNN
Y1 MNK-2.1

YMeTb: BblOMpaTe HOPMaTUBHO-
TEXHUYECKME JOKYMEHTOB;
ycTaHaBnueatwoLwme TpeboBaHms kK
pac4eTHoMy 060CHOBaHWIO NPOEKTHOrO
peLLeHnsi cMCTeM Tenrnora3ocHabxeHus
W BEHTUNALMK

Y4 NK-2.4

YMeTb: BbINonHATL pacyeTbl OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM cuctem
TennorasocHabXeHns N BeHTUNALMM
B1 NK-2.1

BnageTtb: METOANKOWM OLEHKM OCHOBHbIX
XapakTepucTuk 6e30nacHOCTM cuctem
TEennorasocHabXeHnst 1 BEHTUNALUN

MNK-2.3

PacueT TennoTexHn4ecknx u
rmapaBnMyeckux napameTpos
cuUcTeMbl TennocHabxeHus
(rasocHabxeHus)

32 MNK-2.2

3HaTb: OCHOBHbIE MapaMeTphbl
WHXEHEPHbIX CUCTEM U 000pyA0BaHUS
cucTeM TennorasocHabxeHus n
BEHTUNSALMM

34 MNK-2.4

3HaTb: OCHOBHbIE XapaKTepUCTUKM
3HepProadPeKTUBHOCTN CUCTEM
Tennora3ocHabXeHWsa 1 BEHTUNALNM
Y3 MNK-2.3

YmeTb: OnpenensTs OCHOBHbIE
napameTpbl UHXEHEPHBIX CUCTEM U
obopygoBaHus cuctem
TennorasocHabXeHnst U BEHTUNSLMK
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl OCHOBHbIX
XapaKTePUCTUK 3HeProacpdeKTMBHOCTH
06BbEKTOB CUCTEM TennorasocHabxeHusi
W BEHTUNSALUN

B2 MNK-2.2

BnageTb: METOANKOM OLLEHKN OCHOBHbIX
XapaKTepUCTUK 3HeproadpdekTMBHOCTH
CUCTEM TennorasocHabxeHus n
BEHTUNIALMM

NnK-2.4

PacueT aspoanHamnyeckmx
napamMeTpoB CUCTEMbI BEHTUNALMK
BO3ayxa

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX cUcTeM 1 06opya0BaHUsI
cucTem TennorasocHabxeHus n
BEHTUNALUN

Y2 NK-2.2

YmeTb: CocTaBnaTb pacyeTHbIE CXEMbI
paboTbl cucTeM TennorasocHabXeHus u
BEHTUNALUN

nK-2.5

PacyeT npoYHOCTHbIX NokasaTenei
TpybonpoBoaoB C y4ETOM
KOMMeHcaunm n camokomMmneHcaumm

32K-2.2

3HaTb: OCHOBHblE NapameTphbl
WHXXEHepHbIX CUCTEM U 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus 1
BEHTMNSILMU

NK-2.6

[NoarotoBka TEKCTOBOW YacTu
NPOEKTHON AOKYMEHTALIMN CUCTEMBI
TennocHabxeHns (ra3ocHabxeHus;
BEHTUNALUMN)

Y6 NK-2.6

YmeTb: Onpegensitb CTOMMOCTb
NPOEKTHOro PeLUEHMs1 CUCTEM
TennorasocHabXeHns N BEHTUNALMK No
NpubnMXeHHbIM MeToanKam

Y7 NK-2.7

YMeTb: BbINOMHATb OLLEHKY OCHOBHbIX
TEXHMKO-9KOHOMMYECKNX NoKasaTenen
NPOEKTHOrO peLleHus
TennorasocHabXeHns 1 BeHTUNALUK
B3 MNK-2.3

BrnapgeTb: MeToaMKoN NpUGAMKEHHOrO
onpeaeneHnst CTOMMOCTM NPOEKTHOro
peLLEeHNsI CUCTEM TENSIOra3ocHabxeHus
W BEHTUNALMK

B4 NK-2.4

BnapeTtb: METOANKOWM OLEHKM OCHOBHbIX
TEXHUKO-9KOHOMMUYECKUX NokasaTenemn




NPOEKTHOro pelweHna cuctemMm
TENora3ocHabXXeHst U BEHTUNSLMM

nK-2.7

MpepcTtaeneHve 1 3awmTa
pe3ynbTaToB 060CHOBaHVE
MPOEKTHbIX peLueHvu7| CUCTEMDI

TennocHabxeHus (razocHabxeHus;

BEHTUNALNN)

Y8 MNK-2.8

Ywmetb: [Npeactasnath n 3awuaTb
pesynbTaTbl paboT no paspaboTke
NPOEKTHOro peLleHnst cUcTem
TennorasocHabXXeHns U BEHTUNSALMK

2. Mecto aucumnnuHbl (Moayns) B CTPYKType o6pasoBaTenbHON NporpaMmbl

MecTo OuCUMNNVMHBI B CTPYKTYype obOpasoBaTenbHOM Nporpammbl: 4YacTb, hopMupyemasi y4yacTHUKaMu

06pa30|3aTer| bHbIX OTHOLLIEHUI.

Tabnuua 4
Kopg MpepwecTtBylowme MapannenbHO ocBaMBaeMble n
ocneaylowme UCLMNIUHbI
KOMMNeTeHUUn AUCLUUNIUHDI AUCLUMNIIUHDI
MK-1 lMpoun3sBoacTBeHHAs NpakTuka: ["a3ocHabxeHue;
TexHorornyeckasi NpakTuka; [MpakTnKko-opUEeHTUPOBAaHHbIN
OtonneHue; NPOEKT;
TennocHabxeHue; KonguunoHupoBaHme Bo3ayxa u
TennoreHepupytoLne YCTaHOBKN | XOnodocHabXeHue;
OcHoBbl CAIMP;
Mpoun3BoacTBEHHAs NpakTuKa:
npeaaunioMHasl npakTmka
MK-2 UcTtopusa cuctem OcHoBbl 06ecneveHns [asocHabxeHue;
TennorasocHabxeHns n MUKpOKNMMaTa 34aHui; lMpoun3BoacTBEHHAs NpakTuka:
BEHTMNALNN; CtpouTenbHasa Tennounanka; NCNOMHUTENbCKas NPaKThKa;
TeopeTuyeckme OCHOBbI TennoreHepupytoLme yctaHoBKY; | MpaKkTUKO-OpreHTMPOBaHHbIN
TENNOTEXHUKN OTonneHune; NPOEKT;
TennocHabxeHne KoHgumunoHupoBaHme Bo3gyxa u

XOnofAoCHabXeHue;
OHeprocbepexeHne NCTOYHNKOB
Tenna;

OHeprocbepexeHne B cucTeMax
TennorasocHabXeHns 1 BEHTUNSALMMK;
MponsBoacTBEHHAs NpakTuKa:
npeaavnioMHasi npakTuka

3. O6bem aMcuUNNUHLI B 3a4eTHbIX eAMHULAaX € yKa3aHueM KonnyecTBa akafeMU4YecKkmx 4acos,
BblAeNeHHbIX HA KOHTAKTHY paboTy obyuyarowwmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U
Ha camMOCTOATENbHYIO paboTy obyyarowmxcs

Tabnuuya 5
Bup yyebHou paboTbl Bcero yacos Kypc 3 Kypc 4
AyAVITOpHai.I KOHTaKTHas paboTa (Bcero), 20 10 10
B TOM Yncne:
NeKUnoHHble 3aHaTus (J13) 8 4 4
nabopatopHble pabotsl (JIP) 4 2 2
npaktuyeckme 3anstus (M3) 8 4 4
BHeayauTOpHasa KOHTakTHasA pabora, KCP 8 4 4
CamocTtosTenbHas pabota (Bcero),
B TOM Yucne: 278 121 157
nogrotoeka k JIP / 13 62 42 20
BbINOSTHEHNE KYPCOBOro NpoeKkTa 40 - 40
camMoCToATENbHOE U3yYeHne MaTepuana 99 43 56
NnoAroToBKa K 9K3ameHy 76 36 40
®dopMbl TEKYLLETO KOHTPOIIS
ycneBaemMocTy 3apgaum 3agaun 3agaun
@ - 3K3aMeH, 3K3aMeH, KypCOBOWM 3K3aMeH, KypcoBoOM
OpMbI NPOMEXYTOYHOW aTTecTauum 3K3aMeH
NPOEKT NPOEKT
KoHTponb 18 9 9
UTOIO: yac. 324 144 180
UTOIO: 3.e. 9 4 5




4. Co,qep)KaHMe AUCUUNTINHDbI, CTPYKTYPUpPOBaHHOE NOo TeMmaM (pasnenaM), C YyKasaHnem oTBegeHHOro Ha
HUX KoinyecTBa akageMniecKkux 4yacos u BnaoB yqe6|-|b|x 3aHATUN

Tabnuua 6

Buabl yueGHON Harpy3ku u X Tpya0eMKOCTb, Yacbl

Ne HaunmeHoBaHue paspena
pasgena AUCLUNIUHBI
n3 np n3 cpc | kcp | Kowr- | Bcero
ponb yacoB
BeHTunauus: obwmne ceegerHns.
1 OpraHusauus Bo3gyxoobmeHa 2 2 2 69 2 4 81
BeHTMNAUNOHHbLIE CUCTEMBI
BosgyxoBoabl 1 kaHarbl
BEHTUMNSALMOHHBIX CUCTEM
2 O6opynoBaHMe BEHTUNSALMOHHBLIX 5 5 5 69 5 4 81
yCTaHOBOK
Bopbba ¢ wymom n Bubpaumsamu B
CUCTEMAX BEHTUNALMUN
Mpoknagka BO34YyXOBOAOB B 34aHWM
CaHuTapHO-TUrmeHnyYeckmne m
3 TEXHONOMMYeCKNe OCHOBBI § 5 ) 5 70 5 5 81
BEHTUNSALMM NPOMbILLUINEHHbIX 34aHWUN
MecTHas BeHTUnAUmMs
O6wWweobmeHHasa BEHTUNALMSA
BospgyLHo-Tennosble 3aBechl
wunbepHoro TMna
CwucTembl acnupaumm u
4 NHEBMOTpaHcnopTa 5 ) 5 70 5 5 81
ABapuitHas BeHTUNSAUMS
Ocob6eHHOCTN BEHTMRALUN NPON3BOA-
CTBEHHbIX MOMELLEHNI pas3fINyHOro
Ha3Ha4yeHus
Wroro: | 8 4 8 278 8 18 324
4.1. CopepaHue NEeKUNOHHbIX 3aHATUNA
Tabnuua 7
Ne HauMeHoBaHMe CopepxxaHue nekuum . Kon-
n3 paapena Tema nekuumn (nepeyeHb AnOaKTUYECKNX eauHIL; BO
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) YacoB
Kypc 3
O6Lme cBefeHns o [MoHATME BEHTUNALMK, 3aa4M BEHTUNALMUN. 2
BeHTUNsAumMn. OpraHusauus Knaccudukaums cuctem BeHTunsummn. OpraHmsaums
BO3yXxooOMeHa B BO3yX00OMeHa: BEHTUNSILUS BbITECHSIOWAS 1
nomeLLeHnn cMeluvBatoLLas.
Paspgava nputovHoro CxeMbl pasgaym NpUTOYHOIO BO3AyXa; TUMbl
BO3JyXa B NOMeLLeHne BO3AyXxopacnpeaenutenei; pacydeT pasgaym Bosayxa.
MpuTOYHbIE CUCTEMBI HasHayeHne NpUTOYHbIX CUCTEM BEHTUMALUN; OCHOBHbIE
BEHTUNSALNM C MEXAHUYECKUM | 3NEMEHTbI MPUTOYHOM CUCTEMbI C MEXaHNYECKUM
nobyxaeHmem nobyxaeHnem; yCTpoCTBO M NpaBuna opraH13aumm
MpUTOYHbIE YCTAHOBKM. BO3ayxo3abopa.
CucTeMmbl BbITSXKHOM MpUTOYHbIE YCTAHOBKN B CTPOUTESBHBIX KOHCTPYKLMUSIX,
BeHTunauus: BEHTUINSALUMM C MEXAHUYECKUM | KapKacHO-MaHenbHble, MOHOGMOYHbIE, KaHAbHbIE;
obLue ceBegeHus. noGyxaeHnem pasMeLlLeHe NPUTOYHbIX YCTAaHOBOK B 3aHUN.

1 OpraHusauusa CuncTeMbl BbITSHXKHOW BEHTUNALMN C MEXaHUYECKUM
BO34yxoobmeHa noGyxaeHNEeM: BbITSXXHbIE YCTAaHOBKM C OCEBbLIM U
BeHTUnALUMoHHbIE pagunanbHbIM BEHTURATOPaMM, C KaHanbHbIMU U
cuUcTemsl KPbILLIHbIMK

BEHTMNATOPaMU. MpUTOYHO-BLITSDKHBIE YCTAaHOBKM C
yTUnu3aumuen TenNoTbl BbITSXXHOrO Bo3ayxa. [puToyHble
YCTaHOBKM B CTPOUTENbHBIX KOHCTPYKLIMSX,
KapKacHO-MaHersbHble, MOHOGIOYHbIE, KaHAbHbIE;
pasMeLlLeHe NPUTOYHbIX YCTAaHOBOK B 34aHUN.
CucTeMbl BbITSXHOM BEHTUNALUN C MEXAHUYECKUM
noGyxaeHMEeM: BbITS)XXHbIE YCTaHOBKM C OCEBbLIM U
pagunanbHbIM BEHTURATOPaMM, C KaHanbHbIMU U
KPbILLIHbIMK
BEHTMNATOPaMU. MpUTOYHO-BBITSDKHBIE YCTAaHOBKM C
yTUnu3aumnen TenNoTbl BbITSXXHOrO BO3ayxa.
BosgyxoBogbl 1 BbITS)XHbIE CUCTEMBI C KOHCTPYKTMBHbIE 3rIEMEHTbI CUCTEM €CTECTBEHHOM 2

2 | kaHanbl €CTECTBEHHbIM NOBYXAEHUEM | BbITSIKHON BEHTMNAUMU. CXEMbl CUCTEM A1 30aHWI

BEHTUNALMOHHBLIX BO3ayxa: pa3fnYHOM 3TAXKHOCTU; BEHTUISALNMOHHbBIE BbITSXKHbIE




cuctem
O6opyaoBaHve
BEHTUNALMOHHbIX
yCTaHOBOK

Bopbba ¢ wymom n
BMbpaumamu B

Tunbl BO34YXOBOAOB U
KaHanoB CUCTEM BEHTUNALMMN
MpuHUMnbI
a3poAnHaMMNYECKOTO
pacyeTa. Pacuet cuctem
BEHTUNSALUM C MEXAHUYECKUM

LIaxTbl; AedneKkTopbl

Tunbl 1 KOHCTPYKLUMA BO3OYXOBOAOB U KaHarnos;

maTtepuan Bo3yxoBoJ0B, KaHarnos; c6opHble kopoba.
BosgyxoBoabl paBHOMEPHO pa3fayv v BCacbIBaHusS.
OnpegeneHve noTepb AaBMNeHUs B BO34yXoBoAaXx v
kaHanax. A3pognMHaMUYecKunii pacyeT CUCTEM BEHTUIALUK

cuctemax nobyxaeHnem C MexaHn4ecknm nobyxaeHnem: nocneaoBaTenbHOCTb
BEHTUNALMK AspogmHamuyeckuin pacyeT pacyeTa, yBsiska OTBETBMNEHUN, ONpeaefieHe AaBneHns
CMCTEeM BEHTUNALUN C BEHTUNATOPa
ecTecTBeHHbIM NobyxaeHnem | MNMpuHUMN paboTbl CUCTEM C €CTECTBEHHbLIM NOBYXAEHNEM.
Ob6opynosaHue ansa Harpeea | Onpegenexne pacnonaraeMmoro Aasnenus. Pacyet
BO3ayxa CUCTEM BEHTUNALUN C €CTECTBEHHBIM NOBYXAEHNEM.
OuncTka NPUTOYHOrO YBA3ka OTBETBNEHUN.
BO3/yxa OT MNbinu Kanopudepsl (Bo3gyxoHarpesaTenu) n kanopudepHolie
BospgyLiHo-TennoBble 3aBecbl | YCTAHOBKM Knaccudukaums; OgHO- 1 MHOrOXo4oBble
CMeCUTENbHOro Tnna Kanopudepbl, KOHCTPYyKLUKs, obnacTb
WcTouHnkmn pacnpocTpaHernns | npumeHeHust. CxeMbl napannenbHou u
wyma. AKyCTU4ECKUI pacyeT | nocrnefoBaTerbHOM YCTaHOBKW Kanopndepos no
Mepb! 60pbObI C LLYMOM U TENnoOHOCUTENIO M BO3AYXY; Noabop kanopudepos;
BMbpaumamm 3awuTa oT 3aMep3aHus.
Knaccudukaums unsTpoB; KOHCTPYKLUS; nogodop,
pekomMeHgauMmn No NPUMEHEHMIO.
Twnbl BO3AYLLUHO-TENMOBLIX 3aBec. Bo3gyLuHo-Tennosbie
3aBeCbl CMECMTENbHOro TUna: 06nacTb NPUMEHeHUS;
YCTPONCTBO 3aBEChI U pacyeT.
OCHOBHbIE NOHATUS aKyCTUKN; NCTOYHWKM U NYTK
pacnpocTpaHeHns wyma. HopmuposaHue wyma B
MOMeLLLeHNM, aKyCTUYECKUIN pacyeT CUCTEM BEHTUNALMK
Mepbl 60pb6bI C LYyMOM cucTeM BeHTMNAUMK. Bubpauun:
NPUYMHBI BO3HUKHOBEHWS, METOAbI MPeaoTBpaLLeHuns.
KoHCTpyKumMa WwymornylmTenen, pacyet
LUyMOrnyLwmnTenen.
Mpoknagka Bo3QyXOBOAOB B MpaBuna o6beanMHeHNs NoMeLLeHniA, 06cnyxMBaeMbIx
06LLEeCTBEHHOM 34aHWN. obLWyMmM BEHTCUCTEMaMW; pa3MeLLeHne NPUTOYHBIX U
MpoTuBonoOXapHble Mepbl BbITSXXHbIX YCTAHOBOK B 34aHuu. TpeboBaHUsi caHUTapHbIX
npu npoknagke HOPM MO NPOKNaaKe BO34yXOBOAOB.
BO3yXOBO/OB CxeMbl CUCTEM C BEPTUKambHbLIM U TOPU3OHTarbHbLIM
PerynuposaHue KONneKTopoM. TpaH3WNTHblE BO34YXOBOAbI;
NPOU3BOANTENBHOCTU NPOTMBOMNOXapHbIE KnanaHbl
cucTemsl 3anopHo-perynupytoLme yCTponcTea (knanaHbl,
Llenn n 3agaun 3aCroHKN, Apoccenb-knanaHbl, Wwnbepsbl). MNpasuna
MPOMBILLMEHHOW BEHTUNALMKN. | OpraH3aunm 3amepoB NPOU3BOANTENBHOCTN CUCTEM
Knaccudukaums uexos BEHTUNALMKN, N3MepuTenbHble Npubopel, pasmeLleHne
HopmMupoBaHue napameTpoB | MOYKOB AN 3aMepPOB AaBINEHMUN.
W YNCTOTbI BO3ayXa Llenn n 3agaun npoMbILLNEHHON BEHTMNAUMK, Buabl
Mpoknagka Tennoson 6anaHc BEHTUNALMU, XapaKkTepHble ANA MPon3BoACTBEHHbIX

BO3[yXOBOJOB B
30aHUn
CaHuTapHo-
r’MrmeHn4Yeckme m
TexHonorn4yeckme
OCHOBBbI
BEHTUNALUN
NMPOMbILLUIIEHHbIX
30aHuin

MecTHas
BEHTUNALNSA
O6LweobmeHHas
BEHTUNALNSA

NoMeLLeHus, BblaeneHne
BPEAHOCTEN B NOMELLEeHN
MecTHas BbITS>KHas
BEHTUNALMNS

MecTHas npuToYHas
BEHTUNALMNS

MpyHUUNEI OpraHu3aumm u
onpegenexHus
BO34yxoobmeHa B
NMOMELLEHNSIX C Pa3NINYHbIM
XapakTepoM BblAensitoLmxcs
BpegHocTen

Paspava npuTto4Horo
BO3ayXxa B
NPOV3BOACTBEHHBIX 30aHUSIX
Aapauus 3gaHun

nomeLLeHunn (obLeobmMeHHas, MecTHasi, aBapuiHas,
NpoTMBOAbIMHasA BEHTUNALUS). BpeaHocTw,
BblAensoLwmecs B

NPOV3BOACTBEHHbBIX MOMELLLEHUSAX, B3PbIBOONACHOCTb
rasos, napos, neinu. Knaccudukaums uexos: no suaam
BpPeAHbIX BbIAENEHWI; NO B3PbIBO-N0OXapoonacHOCTU.
PacueTHble napameTpbl Hapy>XHOrO U BHYTPEHHETO
BO3[yxa: NnapameTpbl HAPYXXHOro BO3ayxa, napameTpbl
BO34yxa B pabouyen 30He, onpedeneHve TeMmnepartypbl
BO3/lyxa B BepXHen 30He. HopmupoBaH/ue YncToThI
BO3ayxa B pabouyew 3oHe, MNOK paboyeit 30HbI Npu
BblAeNeHNn ra3oB 0O4HOHAMPaBIEHHOIO 1
HeodHOHanpPaBNeHHOro AeiCTBUS.

Tennoson 6anaHc NomMeLLeHns: onpeaeneHne notepu
TennoTbl, onpeaernexHve BbigeneHun TennoTel (0T
060opynoBaHNs, CONMHEYHON pagmaumm, OCBELLEHNS,
noaen, NOBEPXHOCTU BOAbI), COCTaBIEHME TENNOBOro
6anaHca. NocTynneHve ra3os, napoBs, BNarv B
NpPOV3BOACTBEHHOE MOMELLEHMNE.

HasHayeHne MeCTHOW BbITSXKHON BEHTUMSALMN, OCHOBHbIE
TpeboBaHNsA K MECTHbIM OTCOCaM. TUMbl MECTHbIX
oTcocoB. MeCTHble OTCOChI 3aKpbITOro TUNa.
KOHCTpYKLMSA OTCOCOB MONYOTKPLITOrO M OTKPLITOrO TMna
(BBITSXXHOW LUKad; BLITSXKHOW 30HT, 30HT-KO3bIPEK,
H6opToBble, GOKOBbIE, KOMNbLIEBbIE, HUXHNE OTCOCHI;
KOXXYXM, BOPOHKM).




BosaywHoe aywmpoBaHue; BbIOOp NapaMeTpoB BO3ayxa
Ha paboyeM mecTe;

KOHCTPYKUUM OYLIMPYHOLLMX NaTpybKoB; pacyeT
BO3AyLUHOro AyLua.

OCHOBHbIE NPUHUUMbBI OpraHu3aumm Bo3gyxoobmeHa B
NOMELLEHNSX C PasfnyHbIM

XapakTepoM BblAENAOLWMXCA BPeAHOCTEN; onpeaeneHve
pacyeTHOro BO3ayxoobMeHa; pacxon Hapy>HOro BO3ayxa;
peLmpKynaums.

Twnbl Bo3gyxopacnpeaenutenem, NpUMeHseMbIX B
Npou3BOACTBEHHOM 3aaHun. Pazgada Bo3gyxa B
nomMeLyeHunsax 1 n 2

Kateropun

OObuwee noHATME aspauun, YCTPOMCTBO; o6racTb
BO3MOXHOIO NPUMEHEHUS; KOHCTPYKTUBHOE BbINOMHEHNE
aspaLMoHHbIX NpoeMoB. PacueTt aspaumu noa AencTBnemM
rpaBUTaLMOHHOIO U BETPOBOIO AABIEHUN,

HeVTpanbHas 30Ha.

BosgyLuHo-
TenrnoBble 3aBeChI
wmnbepHoro Tuna
Cuctemsl
acnupaumm un
nHeBMOTpaHcropTa
AsapuiHas
BEHTUNALNA
OcobeHHoCcTH
BEHTUNALMUN
nponsBoa-
CTBEHHbIX
NoMeLLeHun
pasnuyHoro
Ha3Ha4eHus

BospgyliHo-TennoBble 3aBechl
wmnbepHoro Tnna
3aKkoHoMepHOCTH
nepeMeLleH1s QUCnepcHoro
mMaTepuana

AcnunpaLnoHHbIe CUCTEMBI
Cuctembl NHEBMOTpaHcMopTa
ABapwuiiHas BeHTUNAUnA
BeHTUnAumMa nomelleHui co
B3PbIBO-M NOXapoonacHowm
cpenon

lMpoTnBONOXapHbLIe Mepbl
npv npoknagke
BO3yXOBOJOB B
NPOM3BOACTBEHHbIX 30aHUSIX

ObnacTb NpUMeHeHns; KnaccudmKaums; HopMaTnBHbIE
TpeboBaHusI; TEXHOMNOrMYECKME CXEMbI; pacHeT
BO3AYLUHbIX 3aBec WwWnbepHoro Tuna.

3aKOHOMEpPHOCTU 1 NapameTpbl, XapakTepuaytoLme
npouecc

nepeHoca AMCNepCcHOro MaTepvana BO3AyLIHbIM MOTOKOM:
MaccoBas KOHLIEHTpaLus, CKOPOCTb BUTaHWUSA,
OTHOCKTENbHas CKOPOCTb, TPAHCTNOPTUPYHOLLAs CKOPOCTb;
notepu

AaBneHns npy nepemeLleHnn matepmana

CxeMbl cucTeM acnmpaumn; KOHCTPYKTUBHbIE
0cOoBEHHOCTU CUCTEM acnupauun; asapoanHaMUYECKni
pacyeT cucteM acnvpaumm (pasBeTBreHHbIE CUCTEMbI C
MarucTpanbio MepPeMEHHOr0 CeYEeHNs, CUCTEMbI C
KOIIEKTOpOM).

CxeMbl TEXHONOrMYeCKoro NHeBMOTPAHCNOPTa;
KOHCTPYKTVBHbIE OCOBEHHOCTU; pacyeT CUCTEM
NMHEBMOTPaHCNOpTa; nbineybopka

HecTaumoHapHbIN pexvM BEHTUMMPYEMOro NOMELLEHUS.
PelueHne ypaBHeHMSA HeCTaLMOHAPHOTO pexuma ans
cnyyasi aBapvnHON cuTyauuu;

opraHusaums aBapunHONM BEHTUMALMMN.

TpeboBaHWs K HAAEXHOCTU U

6e30MacHOCTM CUCTEM BEHTUNALMU: ONpeaerneHve
BO37yx00OMeHa; opraHu3aums

BO34yxo00OMeHa; TpeboBaHnsa K BeHTO60pyaoBaHMIo,
BO3[yX0BOAAM, PErynmpyoLmum

yCTPONCTBaM; pas3MellieHne BeHTObopyAoBaHuS;
9KEKTOPHbIE YCTaHOBKM.

lMpoknagka BO34yXOBOAOB B 3AaHWW: nNpasuna
06benHeHNsA NPon3BOACTBEHHbIX

nomeLlleHuin kateropuii A n b, obcnyxumBaembix obLLMMK
BEHTCUCTEMaMu; NPOTUBOMOXapHbIE Mepbl NpU Npoknagke
BO3[]yXOBOJOB B NPON3BOACTBEHHOM 343HWN.

UTtoro 3a cemecTp:

[ee]

WUtoro:

4.2. CoaepxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
npP

HaumeHoBaHue paspena

HaumeHoBaHue
na6opartopHom
paboThl

CopepxxaHue nabopaTtopHou paboThl
(nepeyeHb AMOAKTUYECKMX €OUHNLL
paccmaTpuBaeMbIix MOATEM, BONPOCOB)

Kon-
BO
yacoB

Kypc 3

BeHtunauus: obwmne ceegeHus.
OpraHusauus Bo3ayxoobmMeHa
BeHTUNSAUMOHHbIE CUCTEMBI

BO3ayxa

Onpegaenexne
BNaXXHOCTN

OnpegeneHne onbITHbIM nyTem 3Ha4YeHusa
OTHOCUTESBHON BNAXHOCTH BO3ayxa

2

BosayxoBoapbl U kaHanbl
BEHTUMALMOHHBIX CUCTEM
O6opyaoBaHve BEHTUNSALUMOHHBIX

YCTaHOBOK

Bopbba ¢ wymom n Bubpaumsimm B
cuMcTeMax BEHTUNSALMU

pacxona
BO3ayxa

Onpegenexve
CKOPOCTYU 1

C nomMoLbto
aHemomMmeTpa

Onpe/J,eneHl/le ONbITHbIM NMYTEM CKOPOCTU BO3OyXa B
npoemax

UTtoro 3a cemecTp:




Wroro: | 4 |
4.3. CopepxaHue NPakTUYECKMUX 3aHATUMN
Tabnuua 9
CopepaHue NPakTUYECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasgena 33HATUS (nepeyveHb AMAaKTUYECKUX €OMHNLL: BO
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 3
1 Pacuet pasgaym nputodHoro | lNprmMep pacdeTa pasgaym Bo3gyxa Yepes peLleTku 2
BO3ayxa Mpumep pacyeTa pasgaym Bo3ayxa yepes amddysopsbl;
BeHTunauus: PacueTt pasgauu nputouHoro | onpegeneHue AonycTMmMon
obLwwme ceeaeHus. BO3ayxa CKOpPOCTW BO3AyXxa u3 ycrosus 6ecluymHon paboTsl
OpraHusauus KoHcTpyupoBaHue cuctem BO34yxopacnpegenutensi.
BO34yXx000MeHa BEHTMNALMM PasmelleHne BeHTUNAUMOHHOro o6opyaoBaHuWs; pa3Boaka
BeHTMNAUNOHHbIE Mon6op Bo3oyxoBOOOB, BO3yXOBOJOB B 34aHUN.
CUCTEMBI KaHanoB, NPUTOYHBIX U OnpepeneHue cevyeHnii BO3QyxXoBOAOB, KaHanoB, nogbop
BbITS>KHbBIX YCTPONCTB BO3AyXxopacnpenenutenbHbiX 1 BbITAXHbIX YCTPOWCTB.
MEXaHW4YeCKOW BEHTUNALMNN
2 BospgyxoBogkl paBHomepHon | lNprmMep pacyeTa BO3ayxoBoAa 2
Bo3yX0BOAbI M paspaqn v BcachiBaHms paBHOMEPHOro BCacbiBaHWS (BO3,ElyXPBO,D, NOCTOSIHHOIO
KaHANbI ASpO/JMHaVMVIHeCKVIVI pacuet CeueHIsi C OTBEPCTUAMMN NOCTOAHHON qnou.u,anw).
NPUTOYHOW CUCTEMBI A3poanHaMm4ecknii pacyeT NPUTOYHOW CUCTEMBI
BEHTUINSILMOHHbIX .
cncTem BEHTUNALMM BEHTUNALMM (NprMep); yBA3Ka
060 MpUTOYHbIE YCTAHOBKM napannernbHbIX BETOK.
pygosaHue o
BEHTUNALMOHHbIX Mopbop punbTpa KomnoHoBKka NpuTo4HoM ycTaHoBKW. PasmelueHne
YCTaHOBOK Mop6op wymornywmntens NPUTOYHbIX YCTAHOBOK B 3aaHuu. [NpaBuna BbINONHEHUS
YCTaHOBOYHOrO YepTexa.
Bopbba ¢ wymom n n 6 . .
BUBPALIUAMN B pumep noabopa A4enkoBoro unbTpa; ycTaHoBKa
dvnbTpa B NPUTOYHOW Kamepe.
cucTemax
BOHTUNALMM MopGop LWyMOryLIMTens, pasveLuenme
LWymornywmTenen; Mmepbl 60pbObI € LLYMOM CUCTEM
BEHTUNALMM
3 | MNpoknagka Tennoson 6anaHc CocraBneHuve Tennosoro 6anaHca, onpegeneHne 2
BO3yXOBOJOB B nomeLleHunsi. BpegHeie n36bITKOB, HegocTaTKoB TennoTbl. OnpeaeneHne BpeaHbIxX
34aHun BblAeneHns BblAENEeHNA B NPON3BOACTBEHHOM MOMELLEHUN
CaHurtapHo- MecTHas BbITSXKHas PacueT 30HTa-Kko3blpbka, 60PTOBbIX, KOMbLIEBLIX OTCOCOB,
rMriMeHNYeckme n BEHTMNAUMSA MECTHbIX OTCOCOB AJ151 YNIaBMMBaHUSA MbINn (KOXYXH,
TEXHOMOrN4Yeckne OnpepeneHue pac4eTHOro BOPOHKW).
OCHOBbI BO34yx00bmMeHa PacueT Bo3gyxoobmeHa 061L1e0OMEHHON BEHTUNALMMN B
BEHTMNALMM 06Le0bMeHHOM BEHTMNSALMM | NPOU3BOACTBEHHOM
NPOMBbILLMEHHbIX NnomeLLeHNn; CoCTaBneHne Tabnuubl BO34YLLHOrO
3a0aHun 6anaHca.
MecTtHas
BEHTUNSAUMS
O6wWweobmeHHas
BEHTMNSALMSA
4 | BospyLiHo- Pacuet Bo3gywHo-Tennoso | MNprvMep pacyeTa BO3ayLLUHO-TENOBOW 3aBECHI LUMGEPHOrO 2
TEennoBble 3aBeCbl | 3aBechl TMna
wmnbepHoro TMna Pacuet cuctem acnvpaumm A3poanHaMm4ecKknini pacyeT pa3BeTBEHHOW CUCTEMBI
Cuncrtemsbl OnpegeneHve acnupaumm MeToaoM OUHAMUYECKUX OAaBIEHNUN; yBSA3Ka
acnupaumn n BO34yx000MeHa B Liexax C oTBeTBNEHWI; nogbop o6opynoBaHua
NMHEBMOTpPaHCNOpTa | pasHbIMW BUOAMU BPELHbIX (ouncTHOe obopynoBaHue, BeHTarperar)
ABapuiHas BblAeneHunmn PelweHwne 3agay no pacuety
BEHTUNAUMSA BO3yX00OMeHa B TEPMUYECKOM, CBAPOYHOM LIEXE; B
OcobeHHoCcTU OKpaco4YHOM, rarnbBaHUYECKOM Liexe 1 ApYyrux Lexax ¢
BEHTUNALMM pasHbIMU BUAAMMW BPEAHbIX BblAENEHWIA.
npoun3Boa-
CTBEHHbIX
NMOMELLIEHMI
pasnuyHoro
Ha3HayYeHusi
UTtoro 3a cemecTtp: 8
Utoro: 8
4.4. CogepxaHMe cCaMOCTOSITeNIbHOM paboThbI
Tabnuua 10
o CopepxaHue camocTosiTeNibHOM paboTbl Kon-
Ne HaunmeHoBaHue Bup camoctositenbHOM .
(nepeyeHb OUOaKTUYECKUX eOUHUL: BO
n/n pasgena paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
Kypc 3
1. | Bewtunaums: nogrotoska K JIP / T3 | pacuer pasjaun npUTOYHOrO BO3/yXa B OMELICHNE; 69




oblume cBeleHUs. | BbINOMHEHWe KyPCOBOTO 1oa00p NPUTOYHBIX M BBITSHKHBIX yCTPOHCTB; Pa3BoIKa
Opranusaumsi npoekTa BO3yXOBOJOB B 3JaHUH, pa3MEILCHUE IPUTOYHBIX
BO3yX000MeHa CamMOCTOATENbHOE U3YHEHUE | yeTaHoBOK M BBITSUKHBIX BEHTIIIATOPOB
BeHTMNAUNOHHLIE matepuana
CUCTEMBI NOArOTOBKA K 9K3aMeHy
BosayxoBoabl 1 noarotoBka k JIP / M3 adpoAMHaAMUYECKUA pacyeT CUCTEM BEHTUNAUUN 69
KaHanbl BbIMOJTHEHNE KYpCOBOIO nog6op BEHTUNAUMOHHOIrO o6opyaoBaHus (buneTpbl,
BEHTUINALMOHHbIX npoekTa BO3yXOHarpeBaTenu, BEHTUINATOPbI, BO3AYLLUHO-TENoBas
cucTem CaMOCTOATENbHOE M3yYyeHe | 3aBeca)
O6opynoBaHue maTtepwuana aKyCTMYECKUIA pacyeT NPUTOYHOWN CUCTEMbI BEHTUNALMK,
BEHTUNSALMNOHHbIX NoAroTOBKA K 9K3aMeHy noadop LWymornyLmTens; onpeaeneHne cedeHni
YyCTaHOBOK BO3yXOBOAOB, kaHanos, noadop
Bopsba ¢ wymom n BO34yxopacnpeaenutenbHbiX U BbITSXHbIX YCTPONCTB.
BMBpaumamu B
cuctemax
BEHTUIIALMN
Mpoknagka nogrotoeka k JIP / M3 BbIGOP NapamMeTpoB HapYyXHOrO U BHYTPEHHETO BO34yXa; 70
BO3yXOBOJOB B BbIMOJTHEHNE KYpCOBOIO cocTaBneHue Tennosoro 6anaHca onga
3[aHUK npoekTa NPOU3BOACTBEHHOIO NOMELLEHUS onpeaeneHne
CaHurtapHo- CaMOCTOATENbHOE U3yYeHe | NPOM3BOAUTENBHOCTU MECTHOW BbITSHXKHOM N NPUTOYHOMN
rMrueHnyeckne n mMaTepuana BEHTUINALMM, MPOEKTUPOBAHNE CUCTEM MECTHOM
TEXHOMOornyeckue MOArOTOBKA K 9K3aMeHY BEHTMNAUMM (NNaH, pa3pes)
OCHOBbI onpeneneHne Bo3nyxoobMeHa obLeobMeHHo
BEHTUNALMN BEHTUINALMM ONS XONOAHOro, NEPEXOAHON0 U TENMOro
NPOMBILLMEHHBIX nepuoaoB roa; pacyeT pasgayun NPUTOYHOro BO3AyXa;
30aHuN pacyeT aspaLuu, NPOEeKTUPOBaHNE CUCTEMBI
MecTtHas 06L1e0bMeHHOM BEHTUNALMK (NNaH, pa3pes, cxema);
BEHTMNAUNS Mop6op BO34YLLHO-TENMOBOW 3aBECHI LUMOEPHOro TUNa;
ObweobmeHHas MpoekTupoBaHue cnucTembl acnupawmu, nogdop
BEHTUNALMSA obopyaoBaHus
BospgyLuHo- noarotoska K JIP / M3 nog6op BEHTUNAUMOHHOIO 060pyA0BaHUs; 70
TEennoBble 3aBEChI BbIMOJTHEHNE KYpCOBOIO NPOEKTUPOBAHNE CUCTEMbI TEMIOCHAOXEHMWS
wmnbepHoro TMna npoekTa BO3yXoHarpeBaTenen, noabop perynupyoLlero knanaHa;
Cuncremsbl CaMOCTOATENbHOE M3yYeHe | NnaH 1 pa3pes 34aHus C HaHEeCEHNEM BEHTUIALMOHHOTO
acnupauum un maTtepwuana o6opyanoBaHnNs 1 cuctem TennocHabxeHns
NMHEBMOTPaHCNOpPTa | NOArOTOBKa K 3K3aMeHy BO3[yXoHarpeBaTernen; cxema CUCTeMbl TeNNOCHabXeHus,
AsapuinHas cxemMa 06Bsi3kM BO3dyXoHarpeBaTens; yCTaHOBOYHbI
BEHTUNAUMSA yepTex
OcobeHHocTU PacueT TennoBbiaeneHun ot obopyaoBaHus, nogen,
BEHTMNALMM OCBeLLleHUs1, CONHeYHow paguaumm. CoctaBneHue
npounsBoa- TennoBoro 6anaxca, onpeaeneHne n3bbITKOB,
CTBEHHbIX HegocTaTKoB TennoTel. OnpeaeneHve BpeaHbIX
NoMeLLLeHN BblAENEeHN B NPOU3BOACTBEHHOM nomeLleHunn. MNoabop
pasnunyHoro LWYMOTNyLWIMTENS, pa3MeLLeHne LWyMOrnyLunTenen; mepsl
HasHa4yeHus 60pbObI C LLYMOM CUCTEM BEHTUNALIMU

Wtoro 3a cemectp: | 278

Wrtoro: | 278

5. MeToauyeckue ykasaHuUs AnA o6yyaloLMXCA MO 0OCBOEHUI0 AUCLUNIIMHBLI (MoAayns)

1. MeToauyeckue ykasaHUs npu paboTte Ha nekuMm

[o nekumn CTyOeHT AOMKEH MPOCMOTPETb Y4EOHO-METOAMYECKYIO U HAYYHYI0 NUTEpaTypy no Teme Nekumun
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Npobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydawwumcs coobliaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
pPacCMOTPEHUIO, [OBOAATCH OCHOBHbIE nUTEpaTypHble MCTOYHWMKUM. Becb y4debHbil maTepuan, coobliaembii
npenogaBaTenem, OOJPKEH He NPOCTO npocnywwmBatbes. OH JOmMKeH ObiTb aKTMBHO BOCMPUHAT, T. €. YCIbILWaH,
OCMBICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. MNpuctynasa K CriyllaHmio HOBOro y4eGHoro
mMaTepuana, nofie3Ho MbICIIEHHO YCTaHOBUTbL €ro CBS3b C paHee U3yyYeHHbIM. Cneast 3a TEXHUMKOW YTEHUS NeKunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa v T. M.), Heobxogumo Bcnen 3a
npenogaBaTeneM yMeTb BbIAENsiTb OCHOBHblE KaTeropuu, 3akoHbl M OMpedensTb UX CoAaepXkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE PELUEHUS, OoKkaszaTenbCcTBa WM BbiBoAbl. OcyllecTBnAs Takyl paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHue Yy4ebHOro MaTepuana, €ero KOHCMEKTMPOBaHWE W [anbHenwee
n3yyeHue.

2. MeToguyeckne yKkasaHus npu paboTte Ha NnabopaTopHOM 3aHATUMN

MpoBeneHune nabopatopHor paboTbl AENUTCA Ha ABE YCINOBHbIE YAcTW: TEOPETUYECKYHD U NPAKTUYECKYIO.

HeobOxoauMbIMK CTPYKTYPHBIMW 3NIEMEHTAMM 3aHATUS SABMAKOTCA NpoBedeHue nabopaTtopHon paboThl,
npoBepKa YCBOEHHOIo matepuana, BkiodaroLas o6CcyxaeHne TeopeTU4EeCcKnx OCHOB BbIMONTHAEMON paboThl.

Mepen nabGopaTopHol paboTol, Kak MpaBuIo, MPOBOAUTCA TEXHUKO-TEOPETUYECKUN WHCTPYKTaX MO
ncnonb3oBaHuio Heobxogumoro obopyaoBaHus. [penogaBaTens KOPPEKTUPYET AesTenbHOCTb obydatolierocs B



npolecce BbINofnHeHUs paboTsl (Npyu HeobxoaumocTu). Nocne 3aBeplueHus nabopaTopHon paboTbl noaBoaATCA
utoru, obcyxxaarTca pesynbTaThl 4eATENBHOCTU.

Bo3amoxHbl cnefytowme ¢opmbl  opraHusaumm nabopaTopHbix paboT: (ppoHTanbHas, rpynnosas U
nHausmayaneHas. [lpu dpoHTanbHOM dopme ofgHoTunHas paboTa BbINOMHAETCAS BceMu Obydaroumucs
ogHoBpemeHHo. Mpu rpynnoson dhopme paboTa BbiNoONHAETCA rpynnou (komaHgon). Mpu nHameuayansHon dhopme
obyvaroLmmmncs BeINOMHAKTCA HAMBMAYaNbHbIE paboThl.

Mo kaxgon nabopaTopHow paboTe MMEKTCS METOAMYECKME YKa3aHus MO WX BbIMOJSIHEHMWIO, BKIOYaoLme
HeOOXOOMMbIV TEOPETMYECKUA W MPaKTUYECKUA MaTepuarn, cogepXalme 3nemMeHTbl M MoCrnefoBaTeNbHY
WHCTPYKUMIO MO MPOBEAEHUIO BbIOpaHHOM paboTbl, MHAMBUAYanbHbIE BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeToamnueckune yKkasaHus npyv NnoarotoBke M paboTe Ha NPaKTMYE€CKOM 3aHATUM

MpakTuyeckne 3aHATMA NO AUCUMNIWHE NPOBOAATCH B LENsaX BblpabOTKM MNPakTUYECKMX YMEHUN W
nNprMobpeTeHnss HaBbLIKOB B peLleHMn NPpodeCcCnoHanbHbIX 3adau.

MoaroToBka oBy4varoLerocs K NpakTU4eCKOMy 3aHATUIO NPOM3BOAMTCS MO BOMpocaM, pa3paboTaHHbIM And
KaXXgoM Tembl MpaKTUYEeCKUX 3aHaTun u (unun) nekuuin. B npouecce noarotoBKM K MNPAKTUHECKUM 3aHATUSM,
Heobxoammo obpaTuTb 0coboe BHMMaHMe Ha CaMOCTOSTENBHOE U3YyYeHNe PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTyaeHTOoB BO BpeMsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3afaHwui, KOoTopble
BblgaloTcs obyvalowymcss B Havane unu BO BpPeMs 3aHATUSA. Ha npakTuyeckux 3aHATUSX NpyBEeTCTBYeTCH
aKTUBHOE yyacTue B 0OCY>XOEHUN KOHKPETHbIX CUTYaL i, COCOBHOCTb Ha OCHOBE MOSYyYEeHHbIX 3HAHWN HaxoauTb
Hanbonee addeKkTMBHbIE pelleHuss NOCTaBMeHHbIX Mnpobnem, ymeTb HaxoAWTb MOME3HbIN AONOMHUTENbHbIV
mMatepvan no TemaTuKe 3aHATUW. Ha npakTtuyeckmx 3aHaTuax obydatowmecs AOMKHbI yMeTb BblpaboTaTb
onpegeneHHble pelleHnsa no obo3HayeHHon npobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHun,
Luenen 3aHaTUs, obLwer NoaAroToBkM obyvaloLMxcs npenogasaTtenb MOXeT noAcka3aTb 00y4aroWwumcs anroputm
pelleHns UnuM nepBoe AewWcTBue, Unu ykasatb obliee HanpasrneHuwe paccyxaeHun. MonyyeHHble pesynbrathbl
obcyxaalTcsa ¢ NO3NLUMiA X ageKkBaTHOCTU N 3PAEKTUBHOCTU B PACCMOTPEHHON CUTyaLnn.

4. MeTopmnyeckue ykasaHusi N0 camoOCTOATENbHOM paboTte

OpraHmsaums caMmoCTOATENbHOM paboTbl 0B6YYaOLUMXCA OPUEHTUMPYETCH Ha akTUBHbIE METOoObl OBnageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OBy4YeHuIo C
y4yeTom NoTpebHOCTEN M BO3MOXHOCTEN oby4atoLerocs.

CamocTtosaTenbHas pabota ¢ yyebHuMkamu, y4ebHbIMM NOCOBUAMM, Hay4YHOW, CNPaBOYHOW nMTepaTypown,
mMaTepvanamMv nepvoguyeckux msgaHui u MHtepHeta aBnsieTcs Havbonee adeKTMBHbIM METOAOM MOSyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MNO3BONSAET 3HAYUTENbHO aKTMBM3UPOBaTb MPOLIECC OBMageHus WHdopMaumen,
cnocobecTByeT Gonee rmyGokoMy YCBOEHMIO M3yvaemoro martepuana. Bce HOBble NMOHATMA MO M3yyYaemon Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTosATenbHas paboTa peanusyeTcs:

® HENoCpeaCTBEHHO B NpoLecce ayanTOPHbIX 3aHATUN;

® Ha NeKuMaX, MPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

e Ha KOHCynbTauusax Mo y4ebHbIM BOMpocaMm, B XOA4e TBOPYECKMX KOHTaKToB, NpW NMKBMAALUK
3a[0IDKEHHOCTEN, NPY BbINOSTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MeToan4eckoM kabuHeTe, Aoma, Ha Kadeape npw BbINOMHEHUN OByYatoLWMMCs y4eBHbIX 1 NPaKTUYECKNX
3agau.

OddhekTUBHBIM  CPeACTBOM  OCYLLECTBMEeHUd obyyalwmmcs camocTosTenbHoW paboTel  saBnseTcs
3MNEeKTPOHHas MHopmMaunoHHo-obpasoBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaeTr pJoOCTynm K
yyebHblM nnaHam, pabouum nporpammam gucuunivH - (Mogynew), NpakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

6. I'Iepequb y‘-leﬁHOﬁ nutepaTtypbl n y‘-leﬁHO-METO,DM‘-IeCKOFO obecne4yeHus onsi CaMoCTOATeNIbHON

paboTbl
Tabnuua 11
KHWXHbIN Jlutepartypa
Ne ABTOp(bl), HAUMEHOBaHMe, MeCTO, roA U3pgaHusA (bo:‘?‘_"f'm)) ansa
n/n (ecnu ecTb, ykasaTtb «rpud») ANEeKTPOH. y4yebHas cznﬁng::;
pecypc (3P) P
1. Pomenko M.B. AspoanHamuyeckuin pacyeT CUCTEM BEHTUNALUU C oP + +

MeXaHU4ecknm nodyxaeHnem [SneKTPOHHbIN pecypc]: yuebHoe nocobue/
Pomenko M.B., XKunbHukoB B.6.— 3nekTpoH. TekcToBblE AaHHbIE.—
Camapa: Camapckuii rocygapCTBEHHbIV TEXHUYECKUA yHnBepcuTeT, 36C
ACB, 2016.— 248 c.— Pexwum poctyna:
http://www.iprbookshop.ru/83593.html

2. Pomeriko M.B. OTonneHne n BEHTURASAUMS NPOMbILLNIEHHOrO 34aHns P + +
[BnekTpoHHbIN pecypc]: yuebHoe nocobue/ Pomeriko M.B., Canapes
M.E.— OnekTpoH. TekcToBble AaHHble.— Camapa: Camapckui
rocyaapcTBeHHbI TexHudeckun yHmueepcuteT, 36C ACB, 2016.— 143 ¢c.—




Pexwum goctyna: http://www.iprbookshop.ru/62895.html

3. Bekkep A. Cuctembl BEHTUNAUMM [DNEKTPOHHBIN pecypc]: y4yebHoe P + +
nocobue/ bekkep A.— QNeKTPOH. TekcToBble AaHHble.— M.: TexHocdepa,
2007.— 240 c.— Pexum goctyna: http://www.iprbookshop.ru/12746.html

4. 3enukos B.B. CnpaBoYHuK nHxeHepa no OTONNEHNI0, BEHTUNALNA 1 oP +
KOHAMLIMOHMPOBaHUIO [ONeKTpoHHbIN pecypc]/ 3enukos B.B.— SnekTpoH.
TekcToBble AaHHble.— M.: Hdbpa-UHxeHepus, 2013.— 624 c.— Pexum
poctyna: http://www.iprbookshop.ru/13551.html

5. BeHTnNAUNS NPOMBILLNEHHBIX 34aHUIA U COOPY>KEHU [ONEKTPOHHBIN P +
pecypc]: yuebHoe nocobme/ — DNeKTPOH. TEKCTOBbIE AaHHble.— HKHUI
Hosropog: Hwkeropoackuii rocyaapCTBEHHbIV apXUTEKTYPHO-
cTpouTenbHbin yHuBepcuteT, O6C ACB, 2011.— 178 c.— Pexum gocrtyna:
http://www.iprbookshop.ru/15978.html

6. CpepacTtsa n3mepeHns napameTpoB ¥ MOAENMpPOBaHNE NPOLECCOB B oP + +
cuctemax obecneveHnss MUKpoKNuMaTa [SnNekTpoHHbIA pecypcl:
nabopaTopHbIN NPaKTUKyM AN CTYAEHTOB, OBy4atoLLMxcsa No nporpaMmme
GakanaBpwuata no Hanpasnexuto 270800 «CTponTenbLCTBOY», MPOoduib
«TennorasocHabxeHne 1 BEHTUNAUMA»/ — ONEKTPOH. TEKCTOBbIE
AaHHble.— M.: MOCKOBCKMI rocyAapCTBEHHBIN CTPOUTENBHBIN
yHusepcuteT, O5C ACB, 2014.— 16 c.— Pexwum pgocTtyna:
http://www.iprbookshop.ru/30359.html

7. OdbopmrnieHre BbINyCKHOM KBanuuKaLunoHHON paboTbl MO OTOMMEHMWIO U P + +
BEHTMNAUMK: MeToa. ykas. / CocT. M.B. Pomeiiko, M.E. Canapes. —
Camapa: Camap. roc. TexH. yH-T, 2018. — 80 c.

8. BeHTunauusa obLecTBEHHOro 3aaHus: MeToA. ykasaHus / P + +
Cawmap.roc.texH.yH-T, TennorasocHabxeHue n BeHTUnNauus, coct.: M. B.
Pomerko, B. B. XKunbHukos.- Camapa: 2017.- 128 ¢

Hocmyn obyqarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensiemcsi nocpedcmeom 371eKMPOHHOU
UHGbopmayuoHHOU obpa3zosamernbHOU cpedbl yHugepcumema u catima HTBE Caml'TY o f102uHy u naposo.

7. MNMepeyeHb UHPOPMALIMOHHBLIX TEXHONOIMMK, UCMOSb3YeMbIX NMPU OCYLLEeCTBNEHUN 06pa3oBaTenbHOro
npouecca no gucuuninHe (Moayrio), BKovasi nepeyeHb NporpaMmMHOro obecrne4yeHus

Mpn  npoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTcsa  MyMbTUMeaunHoe  obopyaoBaHue.
OpraHuszoBaHo B3aumMopgencTBue obyvarouleroca UM npenogaBatenss C  UCMOMb30BaHMEM  3MIEKTPOHHOWM
NMHOPMaLMOHHON 06pasoBaTenbHON cpeabl yHUBepcuTeTa.

MporpammHoe oGecnevyeHune

Tabnuuya 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MPOUCXOXAEeHUSs
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npoussoguTtens) (MHOCTpaHHOE unn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOAHO pacnpocTpaHseMoe Adobe Systems Incorporated MHOCTpPaHHOE
2. |LibreOffice cBOOOAHO pacnpocTpaHseMmoe The Document Foundation MHOCTpPaHHOE
3. |CnpaBo4yHo-npaBoBas NULIEH3NOHHOE HMNO «BMWN» OoTeY4yecTBeHHOe
cuctema «KoHcynbTaHT
[ntoc»
4. |AHTnBUMpYC Kacnepckoro NULEH3UOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE
8. lMepeyeHb pecypcoB UHHOPMaALMOHHO-TENIEKOMMYHUKALMOHHOMN ceTn «UHTepHeTy,
npoceccnoHanbHbIX 6a3 AaHHbIX, UHhOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuuya 13
(]
:;I'_I HanmeHoBaHue Kpatkoe onucaHue Pexunm pocTtyna
1 | OnekTpoHHO-6MbnMoTeYHasa cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHas bubnunoTeka https://elib.samgtu.ru/
Caml TY Caml TY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
oubnmnoteka

9. OnucaHue MaTepMa.ﬂbHO-TeXHM‘-IeCKOﬁ 6a3bl, HeoGxogumon ans ocyuwecTBrneHus oﬁpaaoBaTeanoro
npouecca no gucuuniuHe

JleKUMOHHbIe 3aHATUA

Ayautopun aonst NeKUMOHHbIX 3aHATUIA YKOMMNIEKTOBaHbl Mebenblo U TEXHUYECKMMU cpeacTBaMmn obydeHus,
cnyalmmmu Ans npeacTaBneHuss y4ebHon MHdopmauum Gonblioi ayautopumn (Habopbl OEMOHCTPaLUOHHOIO
060pynoBaHMs (MPOEKTOp, 3KpaH, KOMMbIOTEP/HOYTOYK).

NaGopaTopHble 3aHATUSA




Ons na6opaToprlx 3aHATUN ncnonb3dyeTtcd ayantopud, oCHalleHHaa yCTtaHOBKaMM.

MpakTuyeckmne 3aHATUA
AyaouTtopun ansa NpakTUY4ecKUX 3aHATUI YKOMMIIEKTOBaHbI CNeLManmM3mpoBaHHON Mebernbio 1 TeXHUYECKUMU
cpeacTBaMmy 0byveHus (NPOeKTop, IKPaH, KOMMNbITEP/HOYTOYK).

CamocTtosATenbHasa pabora

MNomelweHns Ons camocTOosTeNbHOM paboTbl OCHALWEHbl KOMMbIOTEPHOM TEXHUMKOM C BO3MOXHOCTbLIO
noakmnoyeHns k cetu «VIHTepHeT» M OO0CTYyNoM K 3IEeKTPOHHOM WHOpMaumnoHHO-0bpa3oBaTenbHOM cpeae
CamlTY:

e MeToaMyecKnii kabuHet (aya. 9).

10. ®PoHA OLEHOYHbIX CpeacTB MO AUCLUMNIIUHE

®OHL OLEHOYHbIX CPeAcTB ANs MPOBEAEHMS TEKYLLero KOHTPOSs YCNeBaeMOoCTM U MPOMEXYTOYHOM
aTTecTauuu npeactaeneH B MpunoxeHun 1.

MOMHbIN  KOMMEKT KOHTPOSbHbIX 33adaHuii UM WMHbIX MaTepuanoB, HeobXoauMbIX ANS OLeHUMBaHUS
pe3ynbTaToB OOy4YeHWs MO AMCUWMIIMHE, MpakTMKe XpaHWTCcs Ha Kadpeape-paspaboTunke B OymMakHOM U
3MEeKTPOHHOM BUAE.



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUs TeKyLero KOHTPOns ycrneBaeMocTu u
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.B.02.06 «BeHTURALUA»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabxeHue N BEHTUNALUA
KBanudukaums 6akanaBp

dopma o6yueHusn 3a04Has

Noa Hayana NnoAroToBKuU 2020

Bbinyckarowan kacpeapa CtpouTtenscTBo
Kacdenpa-paspabotumk CTtpouTtenscTBO

0O6bem agcuUnnuHbL, Y. [ 3.e. 324179

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus) 3K3aMeH, 3K3aMeH, KypCOBOW NMPOeKT




1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n NMPpU3HaKoB nposAaBrieHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHLuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HaMmeHoBaHMe MHAUKaTOpa 4OCTUXEHUA PesynbTathbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun obyyeHus
He NpegyCcMOTpPeHbl y4eOHbIM NNaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HanmeHoBaHue
KOMMETEHLMN KOMNeTeHLMM MHAMKaTOopa AOCTUXKEHUA Pe3ynbTaTthl 06y4eHus
KOMMNeTeHUun
MK-1 CnocoOHOCTb BbINOMNHATL NK-1.1 31 MNK-1.1

paboThl No
NPOEKTUPOBAHMIO CUCTEM
TennorasocHabXeHns 1
BEHTUNALMK

BbiGop McxoOHbIX AaHHbIX Ans
NPOEKTUPOBaHNSA CUCTEMBI
TennocHabxeHns (ra3ocHabXeHus;

3HaTb: nepeyeHb MCXOAHbIX AaHHbIX ANnA
NpoeKTnpoBaHNA cnctemMm
TennorasocHabXXeHnst U BEHTUNSALMK

BbI6op HOPMATUBHO-TEXHUYECKUX U
HOPMaTBHO-METOANYECKMX
[OKYMEHTOB; OnpeensitoLLmx
TpeboBaHWsA ANsi NPOEKTUPOBAHNS
cucTeMbl TennocHabxeHns
(rasocHabxeHusi; BEHTMNALMM)

BEHTUINALNM) Y1 NK-1.1
YMeTb: BblbnpaTtb UCXOAHbIE AaHHble
ONs NpoeKTa CUcTem
TennorasocHabXeHnsa 1 BeHTUNALUK
nK-1.2 32MK-1.2

3HaTb: HOPMaTMBHO-TEXHUYECKNE
AOKYMEHTbI; yCTaHaBnuBarLLme
TpeboBaHUs K MPOEKTHLIM peLleHnAM
CcMCTeM Tennora3ocHabXeHus 1
BEHTUNALMM

Y2 NK-1.2

YwmeTb: BeibrpaTts HopmaTuBHO-
TEXHNYECKNe [OKYMEHThI;
ycTaHaBnusatoLme TpeboBaHns K
NMPOEKTHbIM PeLUEHNSM PEMOHTA;
PEKOHCTPYKLNW; MOAEPHM3aLNM
06beKToOB cUCTEM TennorasocHabxeHus
W BEHTUNALUN

NK-1.3

BbiGop aHanoroe 1 TMNOBbLIX
TEXHUYECKUX (TEXHONOrMYECKNX)
peLLeHniA OTAENbHbIX 3IEMEHTOB U
y3MOB CUCTEMbI TENNOCHAOXEHNS;
(ra3ocHabXeHust; BEHTUNALMM) U NX
ajanTtaumsi B COOTBETCTBUN C
TeXHUYECKMM 3adaHnemM

33 MNK-1.3

3HaTb: OCHOBHble TpeboBaHUS K
NMPOEKTHLIM PELLUEHNSM CUCTEM
TennorazocHabeHnsl N BEHTUNALUK
Y3 MK-1.3

YmeTb: CocTaBnsATh 3a4aHns Ha
NPOeKTUpOBaHNE CUCTEM
TennorasocHabXXeHns 1 BEHTUNALWK C
y4yeToM TpeboBaHMIN SHEPreTUYECKON
apdpeKkTMBHOCTH

B1 NK-1.1

BnapeTb: MmeToamkon Beibopa BapnaHTa
NPOEKTHOrO PELLUEHNSI CUCTEM
TennorasocHabXeHnsl 1 BEHTUNALUK

NK-1.4

BbiGOp KOMMNOHOBOYHOIO PELIEHNS
CUCTEMbI TEMNNOCHAOXEHMS
(rasocHab>XeHus; BEHTUNALMM)

34 NK-1.4

3HaTb: OCHOBHbIE BapuaHTbl MPOEKTHbLIX
peLLeHn CUCTEM TensnorasocHabxeHus
N BEHTUNSAUMMK

Y4 NK-1.4

YMeTb: BbloMpaTb BapuaHTbl MPOEKTHOro
peLLeHnst cucteM TensorasocHabxeHus
N BEHTUNSUMK

B2 MNK-1.2

BrnapeTb: MeToamkon Beibopa
NPOEKTHOro peLleHns1 MO NMOBbILLEHNID
3HepreTn4eckomn apPeKTMBHOCTU




CUCTEM TennorasocHabXxeHus n
BEHTUNAUUNN

MNK-1.5

Bbibop o6opynoBaHust n apmatypsbl
Ansi cUCTeMbl TennocHabxeHus
(rasocHabxeHusi; BEHTUNALMM)

35 MK-1.5

3HaTb: OCHOBHbIE MPOEKTHbIE PELLEHNS
MO NOBbILLEHNIO 3HEPreTUYECKON
3(PPEKTUBHOCTU CUCTEM
TennorasocHabXeHnsa 1 BEHTUNALUM
Y5 MNK-1.5

YMeTb: BbIOMpaTh BapuaHTbl MPOEKTHOrO
peLleHunsi No MoBbILLIEHNIO
AHepreTn4eckom appekTMBHOCTH
CUCTEM TeNnnorasocHabxeHns 1
BEHTUNALUMU

NK-1.6

Moarotoska n odopmneHve
rpacmn4eckomr YacT NPOEKTHON U
paboyen JOKyMeHTaLMn CUCTeMbI
TennocHabxeHns (ra3ocHabXeHus;
BEHTUINALUM)

36 MNK-1.6

3HaTb: npasuna opopmrneHnsi TEKCTOBOM
1 rpacpmyeckomn YacTu npoekTa

Y6 MNK-1.6

YMeTb: OhopMnsATb TEKCTOBYIO U
rpadmyeckyto YacTu NpoekTa

B3 MNK-1.3

Bnapetb: MmeToaukon nposepku
COOTBETCTBUSA MPOEKTHOrO peLLEeHNs
3a4aHu1I0 Ha MPOEKTMPOBaHWe

nK-1.7

MogroToBka MHopmauun ons
COCTaBMNEHNsI TEXHUYECKOrO
3a[jaHns No CMEXHbIM pasgenam
npoekTa CUcTeMbl TennocHabxeHms
(rasocHabxeHusi; BEHTMNALMM)

37 NK-1.7

3HaTb: TpeboBaHNsi HOpMaTUBHO-
TEXHUYECKOW LOKYMEHTaLUN;
HanpasneHHbIX Ha obecneveHne
hopmmpoBaHus 6es3bapbepHor cpeabl
Ans Ny, ¢ orpaHNYeHHbIMU
BO3MOXXHOCTSIMW 34,0POBbA

Y7 NK-1.7

YMeTb: BbINONHATE HOPMOKOHTPOIb
0hOpMINEHUS NPOEKTHON AOKYMEHTALIMM
B4 MNK-1.4

BnapeTb: meToaukon npoBepku
COOTBETCTBUSA MPOEKTHOrO PeLLEeHNs
TpeboBaHNAM HOPMATUBHO-TEXHUYECKON
[OOKyMeHTaumMu; BKIoYas BbINOMHEHNe
TpeboBaHun; obecneyvmBaroLLnxX
dopmMmpoBaHue 6e3bapbepHoii cpeabl
ONS N1y C orpaHnYeHHbIMU
BO3MOXXHOCTSIMW 3,0pOBbSl

MNK-1.8

OueHka KoppyMNUMOHHBIX PUCKOB B
I'IpOI/I3BOLLCTBeHHOI7I AedaTeribHOCTU
B chepe TennorazocHabxeHus u
BEHTUIALMK

Y8 MNK-1.8

YmeTb: CocTtaBnsATh NnaH cornacoBaHus
N NPOXOXAEHUSA SKCMEPTU3bI MPOEKTHOWN
OOKyMeHTauuu

MNK-1.9

Mpenctaenexve v 3awuTa
pe3ynbTaToB NPOEKTUPOBAHMUS
CUCTEMbl TENNOCHaBXeHS;
(rasocHabxeHusi; BEHTMNALMM)

38 MK-1.8

3HaTb: TpeboBaHMs K 0POPMIEHMIO
NPOEKTHON AOKYMEHTaLIMM

Y8 MNK-1.8

YmeTb: CocTaBnaTb NnaH corrnacoBaHus
N MPOXOXAEHMS 3KCNEPTU3bI NPOEKTHOM
[OKyMeHTauum

MK-2

CnocobHOCTb BbINOMHATb
o6ocHOBaHME MPOEKTHbIX
peLleHnin cuctem
TennorasocHabxeHns n
BEHTUNALUN

nK-2.1

PacueT TennotexHnyeckmx
nokasatenen Tenno3alnTHON
060no4kM 3gaHus

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX cucTeM 1 06opyaoBaHUsI
cucTem TennorasocHabxeHus n
BEHTUNALNN

nK-2.2

Bbibop BapuaHTa cucTembl
TennocHabxeHus (rasocHabxeHuns;
BEHTUMALMUN) HA OCHOBE CPaBHEHWUS
TUMNOBbIX PELUEHUA OTAENbHbIX
3MEeMEHTOB U y310B

31 MK-2.1

3HaTb: HOpPpMaTMUBHO-TEXHNYECKMNE
[OKYMEHTbI; yCTaHaBnmBatoLme
Tpe6oBaHUsi K pac4eTHOMY
060CHOBaHUIO NMPOEKTHOTO peLleHns
CUCTEM TennorasocHabeHusa un
BEHTUNALUN

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTEPUCTHKN
6e3onacHoCTU cUCTEM
TennorasocHabXeHUs 1 BEHTUNALMK
35MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-




9KOHOMMYECKME NoKasaTenn NPOEKTHOro
peLLeHNsi CUCTEM TensiorasocHabxeHus
W BEHTUNALNN

Y1 MNK-2.1

YMmeTb: BbIbupaTs HOpMaTUBHO-
TeXHUYEeCKMEe JOKYMEHTOB;
ycTaHaBnueatwoLwme TpeboBaHms kK
pac4eTHoMy 060CHOBaHWIO NPOEKTHOrO
peLLeHnNsi cMCTeM TensiorasocHabxeHus
W BEHTUNALNN

Y4 NK-2.4

YMeTb: BbINonHATL pacyeTbl OCHOBHbIX
XapakTepucTuk 6e30nacHOCTM cuctem
TennorasocHabXXeHns n BeHTUNALUK

B1 NK-2.1

BnageTtb: METOANKOWM OLEHKM OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM cuctem
TEennorasocHabXeHns 1 BEHTUNALUK

MNK-2.3

Pac4yeT TennotexHnyeckmx n
rmapasnnyeckmx napameTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 MNK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEePHbIX CUCTEM M 06opyaoBaHNs
cucTeM TennoraszocHabxeHus n
BEHTUNALNMU

34 NK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HeproadHeKTUBHOCTM CUCTEM
TennorasocHabXeHWs 1 BEHTUNALNM
Y3 MNK-2.3

YmeTb: Onpeaensite OCHOBHbIE
napamMmeTpbl MHXEHEPHbBIX CUCTEM U
obopygoBaHus cuctem
TennorasocHabXeHns U BEHTUNSALMK
Y5 MNK-2.5

YMeTb: BbINOSHATb pac4eTbl OCHOBHbIX
XapaKTePUCTUK 3HeProacpdeKTMBHOCTH
06BbEKTOB CUCTEM TenmnorasocHabxeHust
N BEHTUNSAUMM

B2 MNK-2.2

BnapgeTb: METOANKOM OLLEHKN OCHOBHbIX
XapaKTepUCTUK 3HeProadpdekTMBHOCTH
CUCTEM TennorazocHabxeHus 1
BEHTUIIALMM

NnK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI BEHTUNALNN
BO3ayxa

32K-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEepPHbIX CUCTEM U 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus 1
BEHTMNSALUU

Y2 NK-2.2

YMeTb: CoCTaBnsATb pacyeTHbIE CXEMbI
paboTbl cucTeM TennorasocHabxeHus u
BEHTMNSLMU

nK-2.5

PacuyeT NnpoYHOCTHBIX NokasaTtenemn
TpybonpoBoaoB C y4ETOM
KOMMEHcauun n caMokoMneHcaLmm

32 NK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHepHbIX CUCTEM U 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus 1
BEHTMNSILUUU

MNK-2.6

[MogroToBka TEKCTOBOM YacTh
NPOEKTHON AOKYMEHTALIMN CUCTEMBI
TennocHabxeHus (ra3aocHabXeHust;
BEHTUINALUM)

Y6 MNK-2.6

YmeTb: Onpegensitb CTOMMOCTb
NPOEKTHOro PeLUEHNs1 CUCTEM
TennorasocHabXeHns N BEHTUNALMK NO
NpUONMXeHHbIM METOAUKaM

Y7 NK-2.7

YMeTb: BbINOSHATb OLLEHKY OCHOBHbIX
TEXHUKO-9KOHOMMUYECKUX NokasaTenemn
NPOEKTHOro peLleHust
TennorasocHabXeHns 1 BeHTUNALUK
B3 MNK-2.3

BriageTb: MeToankon npubnmkeHHoro
onpeaeneHns CTOMMOCTM NPOEKTHOMO
peLLEeHNsI CUCTEM TENSIOra3ocHabxeHus
1 BEHTUNALNN

B4 NK-2.4




Bnagetb: METOOUKOMN OLIEHKN OCHOBHBbIX
TEXHUKO-9KOHOMUYECKUX MoKasaTenemn
NPOEKTHOrO peLLeHUs CUCTEM
TennorasocHabXXeHWsa 1 BEHTUNALUM

nK-2.7

MpeacraBnexve u 3awuta
pe3ynbTaTtoB 060CHOBaHVE
NMPOEKTHbIX PELLUEHNA CUCTEMbI
TennocHabxeHns (ra3ocHabXeHus;
BEHTUNALNN)

Y8 MNK-2.8
Ywmets: [Npeacrtaesnath u 3awuaTb
pesynbTaTbl paboT no paspaboTke
NPOEKTHOro PeLUEHNST CUCTEM
TennorasocHabXXeHnst U BEHTUNSLMK

ManVILI,a COOTBETCTBUA OLEHOYHbIX CpeAacTB 3aniaHNpoBaHHbIM pe3yNibTaTaMm o6yqe|-w|;|

Tabnuua 4
OueHo4Hble cpeacTBa
Mpoknaaka Bos,quuno-TennOBbuJ
BO3AyXOBOAOB B 3aBechbl WWMGepHoro
BosayxoBogbl u 3a4aHum Tvna
KaHanbl CaHuTapHoO- C
. MUCTeMbl acnupauum
BeHTunauusa: obwune BEHTUNALMUOHHbIX rMrMeHnYecKkue m
1 NMHEBMOTPAHCNOPTY
Koa n CBefieHus. cuctem TexXHomnoru4yeckue ABapmiiHas MpomexyTo
MHOUKaTOp OpraHusauus O6opynoBaHue OCHOBBbI BeHTUNSILUS qHas
[OCTUXKEHuUsA BO3yX000MeHa BEHTUNALUMNOHHbIX BEHTUNALUN 0c06eHHcL>lcm aTTecTauus
KOoMMneTeHUun BeHTUnsALUMOHHbIE yCTaHOBOK NPOMBbILUSIEHHbIX BeHTUNSILIAN u
CUCTEMBI Bopb6a ¢ wymom n 3paHumn u
NpPoOnU3BOA-CTBEHHbIX
BUGpaumsamMu B MecTHasn noMeLLeHMiA
cucremax BeHTUNALUA asn::lmoro
BEHTUNALUMN O6Lwweob6MeHHasn 5a3uaqeuvm
BEHTUNALUSA
3apauu Ak3ameH,KI
NK-1.1 31 MNK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31 MNK-1.1 31 MK-1.1
Y1 NK-1.1 Y1 MNK-1.1 Y1 NK-1.1 Y1 MNK-1.1 Y1 NK-1.1 Y1MNK-1.1 | Y1NK-1.1
MNK-1.2 32 MK-1.2 32MK-1.2 32 MK-1.2 32 MK-1.2 32 MK-1.2 32MK-1.2 | 32MNK-1.2
Y2 NK-1.2 Y2 MNK-1.2 Y2 MNK-1.2 Y2 MNK-1.2 Y2 NK-1.2 Y2MNK-1.2 | Y2NK-1.2
MNK-1.3 33 MK-1.3 33 MK-1.3 33 MK-1.3 33 MK-1.3 33 MK-1.3 33 MK-1.3 33 MK-1.3
Y3 NK-1.3 Y3 NK-1.3 Y3 MNK-1.3 Y3 MNK-1.3 Y3 NK-1.3 Y3MNK-1.3 | Y3 MNK-1.3
B1 NK-1.1 B1 NK-1.1 B1NK-1.1 B1 NK-1.1 B1 NK-1.1 B1MNK-1.1 | B1NK-1.1
MNK-1.4 34 MNK-1.4 34 MNK-1.4 34 MK-1.4 34 MK-1.4 34 MK-1.4 34MNK-1.4 | 34MNK-1.4
Y4 MNK-1.4 Y4 MNK-1.4 Y4 NK-1.4 Y4 MNK-1.4 Y4 NK-1.4 Y4MNK-1.4 | Y4NK-1.4
B2 NK-1.2 B2 NK-1.2 B2 MNK-1.2 B2 NK-1.2 B2 NK-1.2 B2 NK-1.2 | B2 NK-1.2
MNK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5
Y5 MNK-1.5 Y5 MNK-1.5 Y5 MNK-1.5 Y5 MNK-1.5 Y5 NK-1.5 Y5MK-1.5 | Y5MK-1.5
MNK-1.6 36 MNK-1.6 36 NK-1.6 36 MK-1.6 36 NK-1.6 36 MNK-1.6 36 MNK-1.6 36 MNK-1.6
Y6 NK-1.6 Y6 MNK-1.6 Y6 NK-1.6 Y6 NK-1.6 Y6 NK-1.6 Y6 MK-1.6 | Y6 NK-1.6
B3 MNK-1.3 B3 NK-1.3 B3 MNK-1.3 B3 MNK-1.3 B3 NK-1.3 B3 NK-1.3 | B3MK-1.3
NnK-1.7 37 NK-1.7 37 NK-1.7 37 NK-1.7 37 NK-1.7 37 NK-1.7 37MNK-1.7 | 37 NK-1.7
Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 | Y7 NK-1.7
B4 NK-1.4 B4 NK-1.4 B4 NK-1.4 B4 NK-1.4 B4 NK-1.4 B4MNK-1.4 | B4MNK-1.4
MNK-1.8 Y8 NK-1.8 Y8 MNK-1.8 Y8 NK-1.8 Y8 MNK-1.8 Y8 NK-1.8 Y8 MK-1.8 | Y8 MK-1.8
MNK-1.9 38 MK-1.8 38 MK-1.8 38 MK-1.8 38 MK-1.8 38 MK-1.8 38 MNK-1.8 38 MNK-1.8
Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MK-1.8 | Y8 MK-1.8
NnK-2.1 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MNMK-2.2 32 MK-2.2 32MNK-2.2 | 32MNK-2.2
MNK-2.2 31 MNK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31MK-2.1 | 31MNK-2.1
33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3
35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5
Y1 NK-2.1 Y1 NK-2.1 Y1 MNK-2.1 Y1 MNK-2.1 Y1 MNK-2.1 Y1MNK-2.1 | Y1NK-2.1
Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4NK-24 | YANK-2.4
B1 NK-2.1 B1 NK-2.1 B1 MNK-2.1 B1 NK-2.1 B1 NK-2.1 B1MNK-2.1 | B1MNK-2.1
NK-2.3 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32MK-2.2 | 32MNK-2.2
34 MNK-2.4 34 MNK-2.4 34 MK-2.4 34 MNK-2.4 34 MNK-2.4 34MNK-24 | 34MNK-24
Y3 NK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 NK-2.3 Y3MNK-2.3 | Y3MNK-2.3
Y5 MNK-2.5 Y5 MK-2.5 Y5 MK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5MK-25 | Y5MK-2.5
B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 | B2MNK-2.2
NK-2.4 32MK-2.2 32MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2
Y2 NK-2.2 Y2 NK-2.2 Y2 MNK-2.2 Y2 NK-2.2 Y2 NK-2.2 Y2MNK-2.2 | Y2NK-2.2
MNK-2.5 32 MNK-2.2 32 MNK-2.2 32 MK-2.2 32 MNK-2.2 32 MK-2.2 32MK-2.2 | 32MNK-2.2
MNK-2.6 Y6 NK-2.6 Y6 NK-2.6 Y6 NK-2.6 Y6 MNK-2.6 Y6 NK-2.6 Y6 MK-2.6 | Y6 MK-2.6
Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 | Y7 NK-2.7
B3 NK-2.3 B3 NK-2.3 B3 MNK-2.3 B3 NK-2.3 B3 MNK-2.3 B3 NK-2.3 | B3 MNK-2.3
B4 NK-2.4 B4 NK-2.4 B4 NK-2.4 B4 NK-2.4 B4 NK-2.4 B4 NK-2.4 | B4 NK-2.4
NnK-2.7 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8 Y8 NK-2.8 | Y8MK-2.8




2. TunoBble KOHTPOJbHbIE 3alaHUA UNU UHbIE MaTepuanbl, Heo6XxoaAuMbIe ANA OLEeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENbLHOCTU, XapakTepusywme npouecc ¢opMupoBaHMA KOMNETEeHUUN B xoae
OCBOEHMA obpa3oBaTesibHON NpPorpaMmmbl

2.1. DopMbI TEKYLLEro KOHTPOSA yCrneBaeMoCTH

KypcoBou npoekT

Cemecmp 8
KypcoBoi npoekT «BeHTUnsauua npomMbILLNIEHHOro 34aHua»

Temamuka: «BeHTUNAUNA TEPMUYECKOTO Liexay, « BeHTUNSALMS Ky3HEYHO-TEPMUYECKOTO OTAENEHMUS»,
«BeHTunsaums KyaHe4yHoro otgeneHmsy.

UcxodHbie daHHbIe:

- TEXHOMOTMYECKNE U CTPOUTESBbHBIE NNaHbl, paspes 34aHusi, cneumdgmkaumnst TEXHONOrMYECKoro
obopyaoBaHus;

- 3a/laHue K BbINOMHEHMWIO KYPCOBOIO NpOoekKTa.

Tunoeol 6naHK 3adaHusi:
3apaHue

Ha KypCcOBOW NPOEKT
«OTonneHne n BEHTUNALMSA NPON3BOACTBEHHOIO 34aHUA»

CrygeHty Kypca__ 4 rp. npocune TI'B
Tema: BeHmurnauus mepmuyeckoeo uexa
MCXOOHbIE OAHHbIE
1. leorpaduryeckoe nonoxeHne obbekTa rop. Camapa BapuaHTt 5

2. lNpon3soacTBEHHOE 34aHME PaCNONIOXEHO Ha MPOMbILUNEHHONW NoLwaake.
3. OCHOBHbIE NMOMELLEHUSA Ky3HEYHBIX N TEPMUYECKNX LIEXOB XapakTtepuaytotca Tsbkénon (111),
(cpegHen 1) kaTeropuer BbiNONHAEMbIX paboT.
4. OpveHTauus 3gaHusa No cTopoHam cBeTa — Ha nmcte Ne 1.
5. CtpouTtenbHble KOHCTpyKuun (nnct Ne 1).
Ky3HeuHble 1 TepMuyeckne Npon3BoacTBa OTAESEHbl OT CMEXHbIX LIeXOB CMOLHOM CTeHOW, Aoxoasawen Ao
(hOHAPHOro NEPEKPLITUS; KONOHHBI — XeNe306EeTOHHbIE;
dhepmbl — MeTannuyeckme; yHOaAMEHTbI: MOA KOJTOHHbI -MOHOJSUTHbIN XXene3o0eToH, Nog cTeHamu — COOPHbIN
MNEHTOYHbIN, NOA TEXHOMOrM4Yecknm obopyaoBaHMeM — BbICTynaeT 3a ero rabaputbl Kpyrom Ha 250 mm.
CTeHbl — KNPMWYHbIE, TONLLUHOM 510 mm
®doHapu — aspauUnoHHO — CBETOBbIE C OAHO- UNWU ABYXbAPYCHLIMU CTBOPKaMU; NepennéTtbl U CTBOPKU
MeTannuyeckue; ocTekneHne ogmHapHoe; Boicota npoéma h = 1,5+2,0 m.
OkHa B MeTannuyecknx nepennérax; ocTekneHve — ABONHOE; CTBOPKN — BEPXHENOABECHbIE (CMeLLaHHOW
noasecku) Boicoton 600-750 MMm.
Yron packpbiTust hoHapHbIX paMyr U OKOHHBLIX CTBOPOK NPUHSATL = 15-60 ©, no pacyéTy .
CT1ékna TomnwuHom 5 MM, 3HaUMTENbHO 3arpsi3HeHbI.
MepekpbITMa — COOPHbIE Xene3o00eTOHHbIE MMUTHLI ; KPOBNSA — pybepouns Ha MacTuKe CO CTEKIIOBOMOKHOM MO
yTennutento. KOHCTPYKLUMSA NepeKpbITUS NO3BOMSIET MOHTUPOBATb Ha HEM LIeHTpoGexHble BeHTunATopbl Ne3 1 Ne 4
¢ pabounm Konecom Ha Barny anekTpoasuraTens npy ycTaHoBKE Ha BUOPOOCHOBaHMU .
Monbl — Ha rpyHTE HEYTEMMEHHbIE.
HapyxHble BopoTa — pacnaluHble, ABYMNONbHbIE U OQHOMOMbHbIE (OTKAaTHbIE, Pa3aBWXKHbIE, MOA3EMHbIE)
pasmepom _ 3x3m .
6. ConpoTuBneHne Tennonepegaye orpaxaatoLmx KOHCTPYKLMIA NPUHSATL

Ro"=Ro™
7. KoacbdUuneHT NornoLeHnsa CoONHeYHon paguauumn matepmanom Hapy>KHOM NOBEPXHOCTU NOKPbITUSA pn=0.9;
K03(PULIMEHT TENMOOTAAUMN HAPYXKHOW NMOBEPXHOCTM NOKPLITUA o = 23Bm /[ m? - C .
8. TennoHocutenb —Boga c t= 130 °C , .to= 70 °C , nepenag AaBreHus Ha BBOOE 15 mB.CT.
9. TexHonorn4yecknin npowecc .
Paboun umkn — B ogHy (gBe ) cmeHbl .KonnyecTtso paboTatowmx B ogHy cMeHy - 20 Jen. (Myx4uH - 20 yen.,
XEHLLMH- yen.). Metann B Buge cranbHbIX 3arotoBok Mmaccow no 0,5-2,0 kr B konwnd. 3 ( 4,5) TOHH B CMeHYy (B
WHCTpPYMeHTanbHoM npoussoactese 1,2,3) 3aBo3nTCsa cHapyxu ( U3 cocegHero NoMeLLeHns ) Ha aBToMallMHax
3N — 130 (3A11 — 150, KAMA3, MAS -500) nnu anektpokapax OAuvH ( ABa) pasa B CMEHY.
Bpems pasrpysku meTtanna ao 1 4 (MHCTpyMeHTansHOM Npou3BoACTBE — A0 2 4).
Mo uexy MeTann nepemeLLaeTcsi C MNOMOLLbIO MOCTOBOW Banky Wnu Ha anekTpokapax.




Mpn xummnyeckom obpaboTke MeTanna NpuMHATL: paboyee pacCcTosiHME OT 3epkana pacTBopa oo 6opta BaHHblI h=
0,1(0,15;0,2) m

MMpouecc TpaBneHus usgenun Npon3BoaUTCS B KOHLEHTPUPOBAHHbLIX XONOAHbIX UNK pa3baBneHHbIX HarpeTbiX
pacTBOpax CEpPHOM UK CONSAHON KACHOT .

Mpouecchbl XMMNYeckoro 06eaxXnprBaH1sa U HeMTpanu3aumm NpoTekatoT B Wwenoyax npu t>50 °C.

10. TennoémkocTb xonoaHoro metanna npuHate  Cw=0,42 k[x/kr *K.

11. TennoTBopHas cnocoBOHOCTb YCMOBHOMO TBEPAOIo Unu xuakoro Tonnmea QxP=35600 kx/HMS.

12. B uexe nmetorca (He MMeroTCH) ropsume TpybonpoBoabl C HAPYXXHbIM AMamMeTpoM U30MsaLun

o, =100(200,250) mm, anuHoit 1=20 (30.50 )m ¢ TemnepaTypoii noBepxHocTH =40 (50,60)°C.

13. KoHueHTpauus nbinv B BO3ayxe, yaansiemMmomM U3 ouymctHoro 6apabana , C1=2,5+3,5r/m3. MpegensHo
AOMyCTMMas KOHLLEHTpaUMs MNbinn B Bo3ayxe paboyein 30Hbl Cp.s. =4-6 Mr/m3. O PEKTUBHOCTL MblNIEOYNCTHOIO
yctpoiictBa 77 = 0,88 —0,92. Meinb 11-11l rpynn AucnepcHoCTU.

COCTAB MNPOEKTA

a) 8 pac4émHoU Yacmu rosicHUMesIbHoU 3anucku Heo6xodumo :

BbIbpaTh NapameTpbl HAPY>KHOrO U BHYTPEHHEro BO3ayXa;

onpegenuTb KO3 ULMEHTbI Tennonepeaayn orpaxaarowmx KOHCTPYKLUNNI;

paccunTaTb NOTEpW Tenmna Yepes orpaxaaroLumne KOHCTPYKUWK;

paccunTaTb NOTepu Tenna, 3aTpavyeHHOro Ha Harpee Martepuana, TpaHcnopTa, NOCTyNaLero B Lex;
paccunTaTb BENWYMHbBI TENNOMOCTYMNEHWN OT 060pyaoBaHuWs, snekTpoaBuraTenen, ocBeLleHus, niogen, ot
ocmBarou.l,ero maTepwuarna, CoHeYHON pagnauum (Yepes CBeTOBble NPOEMbI, MOKPBITUS);

6. coctaBuTb Tennoson 6anaHc NOMeLLEeHU No BCeM Nnepmogam roaa;

7. paccyuTaTb KONMYECTBO BPEeAHbIX BELLECTB, MOCTYNaloLWmMX B BO34yX NOMELLEHUS;

8. BbIbpaTb cxemy opraHusaumu BO3gyxoobmeHa;

9. onpegenuTb pacxod Bo3gdyxa, yaansieMoro Yepes MecTHble OTCOChI (MO 3aA4aHHbIM OTCOCaM aTb PacyéT
noapo6HbIN);

10.onpegennTb pacxod Bo3ayxa, NnogaBaemMoro Bo3AyLHbIMK AyLIaMu;

11.coctaBuTb BO3AYLUHbIE U TEMMOBO3AYLUHbIE HanaHChl U paccunTaTb BO34yX0006MeH obLeobMeHHon
BEHTMNALMKN ANa TPEX NepunoaoB roaa;

12.npoun3secTun pacyéT aspauuu (Npyn ee HannynM) Ans TENMOro N NepexoaHoro NeprMoaoB roaa;
13.nopobpatb 1 paccyMTaTb BO3gyxopacnpeaenureny;

14.paccuntaTb BO34YLUHO-TEMNSIOBYIO 3aBECY;

15.paccuntaTb ceTb BO3AYXOBOAOB NPUTOYHON, BbITSHXKHOW CUCTEM BEHTUMALMM OOLLEro Ha3HavyeHus unm
acnupauuu;

16.npon3secTu pacyéT n NoABOP OCHOBHbLIX 3MIEMEHTOB B PACCYMTaHHbIX BEHTUIALMOHHbBIX CUCTEMaX
(BEHTMNATOPOB, Kanopugepos, O4YUCTHBIX YCTPONCTB, NPUTOYHBLIX YCTAHOBOK); B OCTalbHbIX cUCTeMax nogdop
OCYLLECTBUTb NO OPUEHTMPOBOYHBIM AAHHbIM;

NPOU3BECTU pacyéT AeXypHOro oTonneHus, (nogobpatb HarpesaTernbHble NPUBOPLI, BO3AYLWHO-OTONUTENbHbIE
arperarbl);

17.BbINONHNUTL rMAPaBAMYECKNIA pacyeT OOHOW CUCTEMbI TenfocHabxeHns, nogobpaTth perynupytoLmne KnanaHbi;
6) e epadhuyeckol Yacmu 8bIMNOJHUMb!

1. MnaH 1 pa3pes 34aHnsa ¢ pa3MeLleHneM Ha HUX TeXHOMorMYeckoro o6opyaoBaHus, CUCTEM OTOMNMEHUS,
BEHTUNALMU N TennocHabxeHna macitad 1:100;

2. aKCOHOMETPUYECKNE CXEMbI PACHETHBIX CUCTEM BEHTUNALNM — OAHOW NPUTOYHON; OAHOW BbITSXKHOM CUCTEMBI
unu cuctembl acnupauuu. M 1:100;

3. paboume yepTexum ogHOM NPUTOYHON Kamepbl CO cneundunkaumnen eé anementos, M 1:50;

1. cxemy cucTem OTONNEHUs unm TennocHabxeHns kanopudepos;

2. cxeMy 00Bs3kM KanopnudepoB OAHOW MPUTOYHON CUCTEMBI;

3. pabouve 4YepTexn MeCcTHOro 0Tcoca, y3noB U getanen no 3agaHuio.

agrwNRE

OpMeHTMPOBO‘-IHbIe AaHHbIe No 06'bemy BbINOJTHAEMbIX pa60T

Nen/n HanmeHoBaHue pabot Hons npoekta,%
1. Bbibop pacyéTHbIX NapamMeTpoB, pacyET NoTepb TEMIOTHI 5
2. CocTaBneHue TennoBoro 6anaHca 10
3. CocrtaBneHuve TennoBo3a. 6anaHca U BbIMONHEHWE BCEX CBA3AHHbBIX C HAM 20
pacyéToB
4, Pacyét cetelt BO3QyxOBOAOB 1 BO3gyxopacnpegenurenem 10
5. Bbibop v pacyéT BeHTUNSAUMOHHOro obopyaoBaHus 5
6. padhmnyeckasa YacTb NpoekTa 45
1. OdopmneHne NOACHUTENBLHOW 3anuUcKn 5

Tunoesbie 80NpPOCHLI K KYpCOBOMY MPOEKMy:
1. Kak npnHmmaloTcs napaMmeTpbl BO3gyxa B pabodert 30He 1 napameTpbl Hapy>KHOro Bo3gyxa?
2. [ins yero cocTtaenseTcs Tennoson 6anaHc nomelleHna? MNMepeyncnmTe cocTasnaoLwmne Tennosoro 6anaHca.



3. MepeyncnnTb TUMbl MECTHBIX OTCOCOB, MPUHATLIX B NPOEKTE, 06 BACHWUTL NPUHLMN PaGoThI.

4. ins yero ycTpamBaeTcs Bo3dyluHoe AylumpoBaHue? Kak NpuHMMaloTca HopMUpyeMble napameTpbl Bo3dyxa npu
BO3AYLUHOM OYLUIMPOBaHUN?

5. Hanucatb ypaBHeHUst BO3AYLLHOIO M Tennosoro GanaHca.

6. OCHOBHble 3aBMCUMOCTM MPWU BLIMOMHEHUM a3POANHAMMUYECKOro pacyeTa CUCTEMbl BeHTUNAUMM oblLuero
Ha3Ha4YeHus.

7. MpuHumnbl pacyeTa cucTeM acnupauun. ObopyaoBaHve AN OYMCTKM BO3AyXa OT NbIu.

8. Kak nonoGpaTtb BEHTUNSATOP NPUTOYHOW, BLITSXKHON CUCTEMBI, CUCTEMbI acnmpaumumn?

9. Kak ycTpoeHo AexypHoe oTonneHune uexa?

10. OCHOBHbIE NPUHLMMbI TMAPABIIMYECKOrO pacyeTa CUCTeMbl TennocHabxeHus, Noabop perynupyoLero krnanaHa.

Tpe6oeaHus K 8bINMOJSIHEHUIO KypCO8020 MpoeKma:

1. BbibpaTb napameTpbl HAPY>KHOTO 1 BHYTPEHHEro Bo3ayxa.

2. OnpegenuTb k03(pdULMEHTbI Tennonepeaaym orpaxaarolmx KOHCTPYKUun. PaccumtaTe noTepu TennoThl
Yepes orpaxkaatoLme KOHCTPYKUMU, NOTepu TENNOTbI, 3aTpadeHHOM Ha HarpeB MaTepuana, TpaHcnopTa.

3. Paccuutate BenMYUHbI TENNONOCTYNNEHUA OT 0bopyaoBaHUSA, AnekTpoaBuraTenen, OCBeLLeHUs, noaen,
OT OCTbIBaOLLEro MaTepmuana, ConHe4YHon paguauuu.

4, CocTtaBuTb Tennoson 6anaHc NOMeLLEeHWI NO BCEM Nepuogam roga.

5. OnpegenuTb pacxon Bo3gyxa, yaansemoro 4epes MecTHble OTCOChI.

6. OnpegenuTb pacxon Bo3gyxa, NogaBaeMoro Bo3gyLUHbIMU dyLiamMu.

7. CocTtaBuTb BO3AyLLUHbIE U TEMMOBO3AYLUHbIE BanaHckl U paccunTaTb BO3ayxooOMeH 06LLeoOMeHHOM
BEHTUNALMKM Ans TpéX nepnoaos roaa.

8. lMponsBecTn pacdET aspaumm (Mpu ee HanNU4uM) gnsa TENNOro U NepexogHoro NepmoaoB roaa.

9. Mopobpatb 1 paccunTatb BO3gyxopacnpegenurenu.

10. Paccuutate BO34yLLIHO-TEMNMOBYIO 3aBECY.

11. Paccuutatb ceTb BO34yXOBOAOB NPUTOYHOW, BbITSXXHOM CUCTEM BEHTMNALMM OBLLErO Ha3Ha4YeHMs nnm
acnvpauuu.

12. MpomnssecTn pacy€T n Nogbop OCHOBHLIX ANIEMEHTOB B PACCYMTAHHBLIX BEHTUMSLIMOHHBIX CUCTEMAX
(BEHTMNATOPOB, Kanopugepos, O4YUCTHLIX YCTPONCTB, MPUTOYHBLIX YCTaHOBOK).

13. [MpounsBecTn pacy€T AeXXYpPHOro OToNMNeHNs.

14. BbINONHWTL rMapaBniMYeckuin pacyeT OgHOW CUCTEMbI TENNOCHAOXeHUs, nogodpaTe perynupytowme
KnanaHbl.

15. BbIinonHWTb NnaH 1 paspes uexa c HAHECEHWEM CUCTEM BEHTUMSLMKN, BEHTUMALUOHHOIO 000py4oBaHUS,
cucTem TennocHabxXeHus.

16. BbINOMHUTL YCTAHOBOYHBIN YEPTEX MPUTOYHON YCTaHOBKMW.

17. BbINOMHUTL CXEMbl CUCTEM BEHTUINSALIUN.

18. BbINONHUTBL cXeMy cucTemMbl TENNOCHabXeHNsi, 06BA3KY BO3aQyxXoHarpesarternsi.

19. BbinonHuTb Tabnuubl «MecTHbIe OTCOChI OT TEXHONOrM4yeckoro obopyaoBaHusy, «Xapakrepucrmka

BEHTUNALMOHHBLIX CUCTEM».

Cmpykmypa Kypcoeo20 rnpoekma:
- pacyeTHo-nosicHuTensHas 3anucka (30-35 cTp.);
- rpaduyeckas YacTb — 2 niucta ctaHgapTHoro coopmarta (A1).

2.2. PopmMbl NPOMEXYTOYHOW aTTeCTauumn

Jk3ameH

Bonpochbl Kk 3K3ameHy

BeHTunauus n ee 3agayn.

Knaccudukauusa cuctemMm BEHTURALMM.

OCHOBHbIe NPUHLMIMbBI OPraHn3aLmmn Bo3gyxXxoo0OMeHa B rpaXKaaHCKMX 30aHNSX.

CxeMbl opraHu3aLmm Bo3gyxoobmeHa.

CxeMbl pazgayn NpUTOYHOro Bo3ayxa B NoMeLLEeHNeE.

MHxeHepHas MeToamka pacyeTa Bo3gyxopacnpeaeneHus.

Tunel BO3gyxopacnpenenuTerbHbIX YCTPONCTB.

Bosgyxosoakl paBHOMEPHOW pasfayn u BcachbiBaHUS.

MpUTOYHBbIE MEXAHMYECKME CUCTEMbI BEHTUNSALMUN (OCHOBHbIE 3MIEMEHTHI).
. YcTponcTteo Bo3gyxo3abopa.
. YCTPOWMCTBO NPUTOYHOWN YCTAHOBKM.

BOoONOoOR~ONE
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12. YCTPOWCTBO BbITSXXHOWN MEXaHUYECKOW CUCTEMbI BEHTUNALUN, TUMbI BEHTUNSTOPOB.
13. MNpUTOYHO-BLITSXKHbIE YCTaHOBKW.
14. CucTtembl €CTECTBEHHOMW BbITSXKHOW BEHTUNALNM (SNIEMEHTBI, CXEMbI CUCTEM B 34aHUAX A0 5 9TaXen n B

MHOFO3TaXHbIX 34aHUSIX).
. BbITspkHble waxTtbl. JdednekTop.
. BozgyxoBopbl 1 kaHanbl.

B
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17. CkopocTn [OBWXeHUs BO3dyXa B CUCTEMax C MeXaHW4YeCKMM W eCTeCTBeHHbIM nobyxaeHnem. On-
penerneHne paamepoB BO34yXOBOOOB U PELUETOK.

18. Pa3melLeHre NPUTOYHbIX U BbITSXKHbIX YCTAHOBOK B 34aHUW.

19. Mpoknagka BO34yXOBOAOB B 34aHUW (CXeMbl C BepTMKanbHbIM U FOPU3OHTAlbHbIM KOMMEKTOPOM,
TpaH3UTHbIE BO34yXOBOAOB, MPOTUBOMNOXapPHbIE KManaHbl).

20. Kanopudepsbl: knaccudumkaums, KOHCTPYKLUMS, CXeMbl 0OBA3KU NO TEMMOHOCUTENIO U BO3AYXY.

21. Pacyet kanopudepos.

22. 3awmTa kanopmndepoB OT 3aMOPaKMBAHUS.

23. GunbTpbl ANSA OYUCTKN MPUTOYHOIO BO3AyXa.

24. TpyHUMNBLlI aspoaMHaMUYECKOro pacyeTa.

25. AspoanHaMmnyeckuin pacHeT MexaHN4eCKON CUCTEMbl BEHTUMNSALMW.

26. YBsi3Kka OTBETBNIEHUN B a3pOANHAMNYECKOM pacyeTe.

27. AspoagnHamMmnyeckmii pacyeT eCTeCTBEHHOW BbITSXKHOM CUCTEMbI BEHTUNALMMN.

28. NcTOYHUKM LWyMa 1 UX XapaKTepucTumka.

29. Mepbl anga 60pbObI € WymMoM 1 BUGpaUmnsMn B BEHTCUCTEMAX.

30. AKycTunyeckumn pacyer.

31. KoHCTpyKuuK riywmnTenen wyma, ux nogoop.

32. YCTpOMCTBO BO3AYLUHOW 3aBECHI.

Tunoeoli ak3aMeHaUyUOHHbIU 6unem

__\ MuHucTepcTBO Hayku 1 Bbicliero obpasoBaHusa Poccuinckon ®Pepepaunm

\.| ®PepepanbHOe rocyaapcTBeHHOe OrogkeTHOe o6pa3oBaTenbHOe yupexaeHue
CAMAPCKUM BbicLLIero obpasosaHus «Camapckui rocyaapCcTBeHHbIN TEXHUYECKUA YHUBEPCUTET»
NOAUTEX (Preoy BO «Caml'TY»)

OnopruA yazepavTer

®dunuan ®rboOy BO «Caml TY» B r. Benebee Pecnybnuku BawkopTtocTaH

3K3AMEHALMOHHbIW BUINET Ne__1

Mo gucumnnuHe (Moaynto): «BeHTUnsumus» Cemectp 7
HanpasneHnue 08.03.01 «Ctpoutenscteo»

1. YCTpOWCTBO NPUTOYHON YCTaHOBKM
2. VICTOYHUKM LWyMa M UX XapaKTepucTuka

3. 3apava
CocTaBun: YTBepxaar:
OoueHT, K.T.H. M.E.Canapés 3aB.kadenpou M.E.Canapés
(modnucn) (modnucnb)
« » 2020r. « » 2020 .
O6pa3seuy 3adavyu

YkasaTb Ha Kakomn nepenag gaBneHuna OOJKHbI ObITb pacc4ynTaHbl ,El,l/la(bpaFMbl, M Ha KakKux y4dacTkax nx
HY>XHO YCTaHOBUTb. OHpeD,eJ'II/ITb Tpe6yeM0e AaBlieHne BeHTunATopa.
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PeweHue

1. Onpegensem HeBA3KYy NoTepb AasneHus Ha ydactkax 1 u 5: A=100(70-50)/70=28 % >10 % - ycTaHaBnuBaem
Onadpparmy Ha ydacTtke 5, Tpebyembinn nepenag gasnenuns 70-50=20 lMa.

2. OnpepensieM HEBA3KY NOTEPb AaBrneHus Ha yyacTtkax 5, 2 n 6: A=100(90-80)/90=11 % >10 % - ycTaHaBnMBaem
Onadpparmy Ha yyacTke 2, Tpebyembin nepenag gasnexHuns 90-80= 10 lMa.

3. MNoTepun gaBneHns B maructpanu — 370 NOTepu AaBrneHus Ha yvactkax 6, 3, 4: Apuar=90+50+60=200 la.

4. Tpebyemoe gaeneHue sBeHTunatopa: Ps = 1,1 Apwar= 1,1x200=220 la.

Cemecmp 8
dk3ameH

Bonpochbi Kk 3k3aMeHy

1. Knaccudwukauus npoumsBOACTBEHHbIX LUexoB. MeTeoponornyeckme ycrnosus B NPOM3BOACTBEHHOM
nomMeLleHumn.

2. PacyeTHble napaMeTpbl HapYyXHOr0 W BHYTPEHHEro BO34yxa nNpPW MNPOEKTUPOBAHUU BEHTUMSAUMM B
NPOU3BOACTBEHHbLIX NOMELLEHUSIX.

3. TennosblaeneHusi 1 NOTepu TENNOTbl B NPON3BOACTBEHHOM MOMeLLeHMW. Tennoson 6anaHc.

4. TennonocTynneHuss OT COMHEYHOW pagunaumu, OT OCBELleHUd, OT HarpeTbiX [oBepxXHocTen, OoT
TEXHOMNOrM4eckoro 06opyaoBaHMS.

5. TloTepu TennoTtbl Yepes orpaxgaroline KOHCTPYKUUKW, Ha HarpeB MHUNbTPaUMOHHOIMO BO3dyXa, Ha Harpes
MaTepuana un TpaHcnopTa.

6. BnaroBblgeneHus B Npou3BOACTBEHHOM NOMELLEHUN.

7. Bugbl cucteM NpoOMbILLINEHHON BEHTUMALMM.

8. CaHuTapHO-rMrmeHn4yeckoe 3Ha4eHne MeCTHbIX OTCOCOB. TUMbl MECTHbLIX OTCOCOB.

9. bopTtoBble oTcockl. HasHauyeHue, npumeHeHne, Tunbl. OT Yero 3aBuCUT APHEKTUBHOCTL OTCOCA N O0bbeMm
yAansemoro Bosayxa.

10. KonbLeBble OTCOChI, OTCOCHI C NOAA4YBOM M CAYBOM.

11. BbITsKHble WwKadbl. KOHCTPYKUMS, MPpUMEHEHne, pacyerT.

12. BbITsKHbIE 30HTbI. KOHCTPYKUMS, MpUMEHeHue, pacyeT. 30HTbI-KO3bIPbKM.

13. BokoBble U HWKHUE OTCOCHI, KOXYXW, BOPOHKW. [puMeHeHne, NpuHLMNbI pacyeTa.

14. BosaylwHoe gylwmpoBaHue.

15. OOweobmMeHHasi BEHTUNALMSA: onpederieHne pacyeTHOro BO34yXO0OOMeHa, pacxoda HapyXHOro BO34YXa;
BO3MOXHOCTb  MPUMEHEHUS  PELMPKYNSAUWM;  OCHOBHblE  MPUHUMMNBI  OpraHu3auuMnm  Bo3gyxoobOmMeHa B
NPOU3BOACTBEHHOM MOMELLEHMM; CXEMbl OpraHM3aumm BO3AyXO0OOMeHa B MOMELUEHMSAX C Pas3fUYHbIMA BMOAMU
BpeOHblX BblAeneHun; pacyeT BO3gyxoobmeHa obweobmeHHONn BeHTunAumMm no 6opbbe ¢ M3bbiTKamy SIBHOM
TeNnnoTbl, MOMHOW TEenmnoTbl, BriaroBblAeNeHMAMNU W ra3oBbldeneHnsMyn (CocTaBrneHue Tenmo-, Bharo-,
ra3oBO34yLUHbIX BanaHCoBbIX ypaBHEHUN).

16. Pasgava Bo3gyxa B NPOM3BOACTBEHHbIX MOMELLEHMSAX 1-01 KaTeropuu.

17. To xe, 2-01 KaTeropumm.

18. Tunbl Bo3gyxopacnpegenurenen, NpUMeHsieMbIX B MPOU3BOACTBEHHbIX MOMELLEHUSIX.

19. Aspauwusi npomagaHuin (onpegeneHvne, opraHnsaumns Bo3ayxoobmeHa, KOHCTPYKTUBHBIE 3NIEMEHTHI).

20. Pac4et aspaunn nog gencTBneM TeNNOBOro aasneHus. NMoHATNE 0 HENTparbHON 30He.

21. Pacyet a3pauun nog AecTBMEM BETPOBOro JaBNeHUS.

22. BospgylwHble 3aBechl B NpON3BOACTBEHHOM 3aaHun. Knaccudukaums, yCTponcTso.

23. PacyeT BO3ayLUHO-TEMMOBOW 3aBeChl LUIMGEPHOro Tuna.

24. A3poavHaMU4YecKuii pacdeT cUcTeM BEHTUNAUUKM obLiero HasHaveHus. Noabop BeHTarpe-rara.

25. TNepemelyeHne gucnepcHoOro matepuana noTokom Bosgyxa. OCHOBHbIE MOHATUS U XapakTepUTCTUKN.

26. Acnupauwns. HasHayeHne, cxeMbl CUCTEM acnmpaunm, KOHCTPYKTUBHbIE OCOBEHHOCTW.

27. AspoavHaMuyecKuin pacHeT cMcTeM acnmpauumu.

28. Pacuet pa3BeTBrneHHON cucTteMbl acnvpauuu. lNMoabop BeHTarperaTa.

29. PacyeT yHuBepcanbHOM yNpoLEHHOM CMCTEMbI acnvpaumm (¢ konnektopom). Noabop BeHTar pe-rara.

30. TlMHeBMaTU4eckumn TpaHcnopT. HasHaueHne, cxeMbl CUCTEM MHEBMOTPAHCMNOPTA.

31. Pac4et cuctem nHeBMOTpaHcnopTa.

32. BapbiBOONACHOCTb ra3oB, Napos, Nbifn. HWKHUIN 1 BEPXHUIN KOHLEHTPAUMOHHbBIN Npeaen pac-npocTpaHeHus
nnameHun. Knaccmndukauunsa npomsBoacTB Mo NoXxapHOW OnacHOCTMK.

33. BeHTunsumsa B3pbIBOOMACHbLIX MPOM3BOACTB: ONpeAerieHne BO34yX000MeHa; opraHM3auusi Bo3ay-xoobMeHa;
BEHTUMNSLMOHHOE 00OpyaoOBaHUE (BEHTUNATOPLI, SMEeKTPOABUraTenu, 3a~'CrioHKW, KnanaHbl, uUIbTPbI);
pasmeLlleHe BEHTOOOPYA0BaHMS; SKEKTOPHbIE YCTAHOBKM; MPOKagKka BO3OYXOBOAOB B 34aHMAX kaTeropuii A u b.

34. VI3ameHeHne KOHLEeHTpauun BpedHbIX BELECTB B BEHTUNMPYEMOM NMOMELLEHNM.

35. ABapumHas BeHTUNSAUMSA: Ha3Ha4YeHne, yCTPOMCTBO, BO3AyXOOOMEH.



\\ MuHuCcTepCcTBO Hayku U Bbiclero o6pasoBaHus Poccuiickoinnt ®eaepauum

\ depnepanbHOe rocyaapcTBeHHoe GlookeTHOe o6pasoBaTenbHOe yupexaeHue
CAMAPCKUH Bbicwwero o6paszoBaHus «CaMapcKui rocyaapCTBeHHbIM TeXHUYECKUI YHUBEpPCUTET»
NMOAUTEX (Pre0y BO «Caml'TY»)

D0DFNA YAt epIvTeT
’ ®dunuan ®reoy BO «CamlTY» B r. Benebee Pecnybnuku BawkopTtocTaH

3K3AMEHALMOHHBbINA BUNET Ne__1

Mo gncumnnuHe (Moaynto): «BeHTnNALus» Cemectp 8
HanpasneHwve 08.03.01 «CTponTenscTBo»

1. Buabl cuCTEM NPOMbILLNIEHHOW BEHTUNALMN
2. BospgylwHoe aylwmpoBaHune

3. 3apava
CocTaBun: YTBepxaaro:
OOueHT, K.T.H. M.E.Canapés 3aB.kadenpou M.E.Canapés
(modnucs) (modnucnb)
« » 2020r. « » 2020r.

3. MeTtogmyeckne matepuansl, onpegensiowme npoueaypbl OeHMBaHUA 3HAHUW, YMEHUIN, HABbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylowme npouecc PopMMPOBaHUS KOMNETEHLUN

3.1. Kpumepuu ouyeHku Kypcoeozo npoekma (7 cemecmp)
OueHka Kputepui oueHku
«OTnnNYHO» O6yuvatowmiics BbIMOMHUMA paboTy B MOSMIHOM COOTBETCTBUM C 3adaHueM, cobnofeHbl
TpeboBaHNsA, TNpeabsBAsiEMble K CTPYKTYpPEe MOSICHUTENbHOM  3anucku;  MpaBUibHOCTb
BbINOSTHEHHbLIX pAcYeToOB; 3HaHWE W YyMeHWe paboTaTb C HOPMAaTUBHOW NUTepaTypow;
rPaMOTHOCTb BbIMOSIHEHWS Fpachuyecko vacTu NpoekTa; yMeHwe npeactaBuTb paboTy Ha
3awmTe, ypoBeHb peyeBon KynbTypbl; CBOOOAHOE BnageHue matepuarnom, YMeHue oTBedvaTb
Ha BOMPOCHI 1 3aMeYaHusi.

«XopoLuo» OGyyalowmica  BbIMONHUN paboTy B MNOMHOM COOTBETCTBMM C 3afaHueM, CcobmnoaeHbl
TpeboBaHWs, npeabsBNseMble K CTPYKTYpe MOSICHUTENbHON  3anucku;  MpaBWUiTbHOCTb
BbINOMHEHHbIX pacyeToB; 3HaHWE W yMeHWe paboTaTb C HOPMaTMBHOW NUTepaTypow;
rPaMOTHOCTb BbINOSIHEHNS rpachuyeckon YacTu NpoekTa; ymMeHue npeactaBuTb paboTy Ha
3awmTe, ypoBeHb peyeBONn KyrnbTypbl; CBOOOAHOE BnageHue maTepuanom, yMeHue oTBevaTtb
Ha BOMpocbl U 3ameyaHus. Ho pabota mmeeT psg HEOOCTATKOB: CMMCOK NMTepaTypbl He
MONMHOCTBIO OTPaXaeT NPOBEAEHHbIV UHAOPMAaUMOHHBIA MOUCK; B TEKCTE HET CCbIMOK Ha
nmMTepaTypHble MWCTOYHWKW; MMEIOTCA 3ameyaHus no odopmneHuto. Bo Bpems 3sawuthbl
cofepxaHve n pesynbTaTbl paboTbl JOMNOXEHbI HEAOCTATOYHO YETKO; yYalmnica gan oTBeTbl
He Ha BCce 3aJaHHble BONpochl.

«Y[OBNETBOPUTENBHO» OueHKa «yOOBMNETBOPUTENBHO» CTaBUTCS, €CIU K KYPCOBOMY MPOEKTY U €ro 3almte MMeoTcs

3aMeYaHusi: Mo COAEPXKaHWUK, MO KayeCTBY BbIMOJIHEHHbLIX PacyeToB W 4yepTexel; paboTa
ochopMneHa HeakKypaTHO; peyb yyallerocs 3ByYuT HeybeauTenbHO; OH OTBETWUN He Ha Bce
3aJaHHble BONpoChl.

«Hey,D,OBﬂETBOleTeJ'leO» OueHkun «HEeynoBneTBOpUTENIbHO» 3achnyXuBaeTt pa60Ta, KOTOpasi UMeeT MHOro 3amevaHuin
OTHOCUTENBHO [PaMOTHOCTU BbLIMOMHEHHbLIX pPaCcYETOB U YEpPTEXEMN, pa60Ta AornoxeHa
Hey6eﬂ,MTeJ’leO, HenocnegoBaTesibHO, HEeNorn4yHo, OTBeTbl Ha NOoCTaBJfieHHble BOMNPOCHI

NpakTn4eCkn OTCYTCTBYIOT.

3.2. Kpumepuu oyeHku 3k3ameHa (7 cemecmp u 8 cemecmp)

Likana oyeHueaHusi B
cucrteme
Kpumepuu oueHku omeema Ha 3K3aMeHe «HeyaoOBNeTBOPUTENbLHO —
YOOBNEeTBOPUTENbHO —
XOpOLLO — OTAIUYHOY

Ob6yyarowpmncs nokasbiBaeT criabble 3HaHWS NEKUMOHHOro Marepuana, yd4ebHom nutepatypbl,| HeyAOBrNeTBOPUTENIbHO
3aKoHoAaTenbCTBa U NPaKTUKM ero npuMeHeHud, HU3KNI YPOBEHb KOMMETEHTHOCTWN, HeyBepeHHoe
uanoxenue Bonpoca. OByvatolmiicsi nokasbiBaeT crabblii ypoBEeHb NPOECCHMOHABbHBIX 3HAHWIM,
3aTpyAHSIETCS NMPU aHaNM3e MPaKTUYECKUX CUTYaLuii. HeyBepeHHO 1 NMorMyecky HerocneaoBaTenbHO
uanaraeT matepuarn. HenpaBunbHO OTBEYAET Ha [OMOSHUTENbHbIE BOMPOCH! UMW 3aTPyAHSETCS C
OTBETOM.

OO6y4atoLmincs NokasbiBaeT AOCTATOYHbIE 3HAHUS Y4EGHOro U NEKLMOHHOIO MaTtepumana, Ho npu YAOBNETBOPUTENbLHO
OTBEeTE OTCYTCTBYET [OJKHAs CBSA3b MeXdy aHanmsom, aprymeHtauven v BbiBogamu. Ha




Kpumepuu oyeHku omeema Ha 3Kk3aMeHe

Llikana oyeHueaHusi B
cucteme
«HeyAOBNeTBOPUTENbHO —
YAOBNEeTBOPUTENTBHO —
XOPOLLO — OTAIMYHO»

OOnonHuTEeNbHbIE BOMPOCHI OTBEYaeT HeyBepeHHo, AonyckaeT norpeliHocTy. OByvarowmmncs
BrageeT NpakTM4eCKUMM HaBblkaMu, HO YyBCTBYeT cebs HeyBepeHHO npu oTBeTe. B oTBeTe He
BCerga npucyTCTBYET JI0rMKa, apryMeHTbl NMpUBeKalTCcs HeaocTaTodHo Beckue. [MokasbiBaeTt
HeJOCTaTO4HO rnybokune 3HaHUs.

OOGy4atowmncs nokasbiBaeT [OCTaTOYHbIA YPOBEHb KOMMETEHTHOCTM, 3HaHWS IEKLMOHHOro
matepuana, y4ebHOM W MeToAMYecKoW nuTepaTypbl, 3akOHOAaTenbCTBa W NPaKTUKM €ero
NPUMEHeHNs. YBEpPeHHO U NpodeCcCnoHanbHO, rPamMOTHBIM HA3bIKOM, SICHO, YETKO W MOHSATHO
nsnaraeT COCTOSHME U CyTb Bornpoca. 3HaeT HOPMAaTUBHO-3aKOHOAATENbHYIO U MPaKTUYECKYHO
6a3y, HO nNpu oTBETE OOMNyCcKaeT HecCylleCTBeHHble norpelHocTn. OByyatolwmnca nokasbiBaeT
[OCTaTOYHbIN  YpOBEHb MNPOECCUOHANbHbBIX 3HaHWW, CBOGOAHO ONEpUpyeT MNOHATUAMU,
MEeTo4aMM OLEHKU MNPUHSATUS peLleHun, WMeeT npeacTaBreHne: ymeeT aHanv3npoBaTb
npakTu4ecKkme cuTyaumm, Ho JoMnycKaeT HekoTopble norpelHocT. OTBET NOCTPOEH NOrMYHO, HO
npu OTBETE [OMyCKaeT HEeKOTOpble MOrpeLlHOCTU. [ononHUTenbHble BOMPOCHI HE BbI3bIBAKOT
CYLLECTBEHHbIX 3aTPYAHEHU.

XOopoLuo

OO6y4yatowmncs nokasbiBaeT BbLICOKUMA YPOBEHb KOMMETEHTHOCTW, 3HaHUS MNpPOrpaMMHOro
maTtepwuana, y4ebHon, nepmoanyeckon u MoHorpadnyeckon nutepaTypsbl, 3akoHo4aTenbLCTBa U
NPaKTUKN ero NPMMEHEHNs, PackpbiBaeT He TOMbKO OCHOBHbIE MOHATUS, HO U aHanuanpyeT ux c
TOYKMN 3peHUs pasnuyHbIX aBTopoB. [NpodeccroHansHo, rpamoTHO, NocnegoBaTenbHO u3naraet
martepuarn, aprymeHTMpoBaHHO OpPMyNnMpyeT BbIBOAbl. Ha [onomHWTenbHble BOMPOCHI
OTBEYaEeT KpaTko, apryMeHTUPOBaHO, YBEPEHHO, MO CYLLECTBY.

OTJINYHO




MpunoxeHwne 2

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

« »

J1.M. MHaxopoBa
20 .

JononHeHnA N N3AMeHeHnsA K paﬁoqeﬁ nporpamme aMCcumniiMHbI (Mo.qynﬂ)

B1.B.02.06 «<BeHTUNALUA»

no HanpaeneHuto noarotoBku (cneuymwansHoctn) 08.03.01 «CTpouTensCcTBO» MO HanpaBrneHHOCTM (npodhunio)

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

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (moanuchb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®110)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V10)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI

B1.B.02.06 «<BeHTURALUA»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)
HanpaBneHHoCTb (Nnpocmnb)
Keanudukauusa

®dopma obyyeHus

Nog Havyana noaroToBKuU
Bbinyckarowan kacpegpa
Kadcdenpa-paspabotumk

O61bem AgMcumnnnuHbl, 4. / 3.e.

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

6akanaBp

3a04Has

2020

CtpoutenbcTBO

CtpoutenbcTBO

32419

dPopma KOHTpOA (NpomexyTovHas

aTTecTauums) 3K3aMeH, 3K3aMeH, KypCOBOM NMPOEKT
Yac. | Tek. Na6. MpakTnu.
Kypc 3 e. 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
e yac. yac. yac.
6 144 /4 4 2 4 4 121 3K3aMeH
7 180/5 4 4 4 157 3K3aMeH, KypCOBOW NPOEKT
Uroro 3249 8 4 8 8 278 3K3aMeH, 3K3aMeH, KypcoBON
NpoeKT

YHuBepcanbHble KOMNETEeHLUN:

He nNpeAyCcMoOTpeHbl y‘-leﬁHbIM nnaaHoMm

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

He NpeAyCMOTpPeHbl y4eOHbIM NaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 Cnoco6HOCTb BbINONHATL paboThbl N0 NPOEKTUPOBAHUIO CUCTEM TEMOra3ocHabXeHns 1 BEHTUNSALUn

MK-1.1 Bbi6op ncxodHbIX AaHHbIX AN NPOEKTMPOBaHWS CUCTEMbI TennocHabxeHns (rasocHabXXeHusi; BEHTUISALMN)

MK-1.2 Bbi6op HOpMaTUBHO-TEXHUYECKNX U HOPMaTUBHO-METOANYECKUX AOKYMEHTOB; onpegensiowmx TpeboBaHns ans
NPOEKTUPOBaHNS CUCTEMbI TEMIOCHABXEHMS (ra30CHaGXEHUS; BEHTUNIALMM)

MK-1.3 Bbibop aHanoroB 1 TMMOBLIX TEXHNYECKUX (TEXHOMOMMYECKMX) PELLUEHNIN OTAENbHbBIX 3NTIEMEHTOB U Y30B CUCTEMbI
TennocHabxeHwns; (ra3ocHabXeHns; BEHTUNAUMW) M UX aganTtaums B COOTBETCTBUMN C TEXHUYECKUM 3aaHVEM

MK-1.4 BbI6op KOMNOHOBOYHOIO peLLEHNs CUCTEMbI TENI0CHabXeHNs (ra30CHabXeHNs; BEHTUNALMK)

MK-1.5 Bbibop 060pyoBaHnst n apmatypbl AN CUCTEMbI TeNNocHabXeHNs (ra3ocHabXXeHWs; BEHTUNSILMK)

MK-1.6 MoprotoBka 1 ocopmneHne rpadmyeckor YacTn NPOEKTHOM 1 paboyer JOKYMEeHTauuM CMCTEMbI TennocHabxeHns
(rasocHabxeHns; BEHTUNALMK)

MK-1.7 MoprotoBka MHopMaLmn Ans COCTaBMNEHNS TEXHNYECKOrO 3aaHns MO CMEXHbIM pasfernam npoekTa CUCTEMbI
TennocHabxeHus (ra3aocHabXeHnsi; BEHTUNALNK)

MK-1.8 OueHka KoppYNUMOHHbBIX PUCKOB B NMPOU3BOACTBEHHOM AeATeNbHOCTM B cdhepe TennorazocHabxeHns n
BEHTUNALUM

MK-1.9 MpencraBneHve 1 3awmTa pesynbTaToB NPOEKTUPOBAHNSA CUCTEMbI TENNOCHA0XeHWs; (ra3ocHabxeHns;
BEHTUNALNM)

MK-2 CnocoBHOCTb BbIMONHATE 060CHOBaHME NMPOEKTHBIX PELLEHWI CUCTEM TEN0ra3ocHabXXeHns 1 BEHTUNALUm

MK-2.1 PacyeT TennotexHnyecknx nokasartenen TennosallnTHom 06onoYkn 3gaHns

MK-2.2 Beibop BapuaHTa cucteMbl TennocHabxeHns (ra3ocHabXeHWs; BEHTUNSLMW) Ha OCHOBE CPaBHEHUSI TUMOBBIX
peLleHnii OTAENbHbIX 3/1IEMEHTOB 1 Y3M0B

MK-2.3 PacyeT TennoTexHn4ecknx 1 rmapaBnnyeckux napaMeTpoB CUCTEMbI TeNnocHabXeHns (ra3ocHabxeHus)

MK-2.4 PacyeT aspoguHamunyecknx napameTpoB CUCTEMbI BEHTUISALMW BO3dyXa

MK-2.5 PacyeT npo4yHOCTHLIX Noka3aTtenen TpybonpoBoaoB C y4eTOM KOMMNEHCaUUM 1 camoKoMneHcauum

MK-2.6 lMoaroToBka TEKCTOBOW YaCTM NPOEKTHOW AOKYMEHTaLMN CUCTEMbI TENSIOCHabXeHns (ra3ocHabXeHus:;
BeHTUNAUMN)

MK-2.7 MpencraBneHve 1 3awmTa pesynbLTatoB 060CHOBaHNE NMPOEKTHbIX PELLEHWNIN CUCTEMbI TEMNOCHAbXeHNS

(rasocHabxeHus1; BEHTUNSALMK)




MpenogaeaHne OUCUMNNUHBI NpedycMaTpuBaeT criegylolime ¢opMbl opraHusaumm y4eGHoOro npoiecca:
nekuum, nabopaTopHble 3aHATUSA, NPaKTUYEeCKMe 3aHATUS, caMocToaTenbHasa paboTa cTyaeHTa.

Mporpammoin AMCUMNIMHLI NPEAYCMOTPEHb! Crieaytolme BUabl KOHTPOMS: TEKYLLMIA KOHTPOMb YCNeBaeMoCcTu
B (hopmMe BOMPOCOB K YCTHOMY OMpOCY, 3agay Afis peLleHus Ha MpakTUYecKUX 3aHATMSX, 3aluTbl OTYETa no
nabopaTopHbIM paboTam M NPOMEXYTOYHbIN KOHTPOSb B hopme 3k3ameHa u KI1.



