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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 AaHHbIe
05 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
peLLeHnN CUCTEM TensnorasocHabxeHus
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
BEHTUNAUUU




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
OOKYMEHTauum; BKINoYas BbIMONHEHNE
TpeboBaHui; obecneyvmBaroLLmnx
dopmupoBaHue 6e3bapbepHoi cpeabl
ONS N1y, C OrpaHnYeHHbIMU
BO3MOXHOCTSMMW 3[40POBbS

MnK-1.8

OueHka KoppYMUMOHHbBIX PUCKOB B
NPOU3BOACTBEHHON AeATENbHOCTU
B chepe TennorazocHabxeHus u
BEHTUNALNN

Y8 MNK-1.8

YmeTb: CocTaBnsaTb NnaH cornacoBaHus
N MPOXOXAEHMSA KCNEPTU3bI MPOEKTHOM
[OKyMeHTauum

NK-1.9

MpencraBneHue 1 3awmTa
pe3ynbTaToB NPOEKTMPOBAHUS
CUCTEMbI TEMNMOCHAOXEHWS;
(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

31MK-2.1

3HaTb: HOPMATUBHO-TEXHUYECKNE
[JOKYMEHTbI; yCTaHaBnuBaroLLme
TpeboBaHuUs K pac4eTHOMY
060CHOBaHMIO NPOEKTHOTO peLLleHus
cuCTEM Tennoras3ocHabxeHus
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 cucTeM TennorasocHabxeHus
W BEHTUNALMK

Y4 NK-2.4

YMeTb: BbINonHATL pacyeTbl OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM cuctem
TennorasocHabXeHns N BeHTUNALUK

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 MapamMeTpbl
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
obopynoBaHus cuctem
TennorasocHabXeHnst U BEHTUNSLMK
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl OCHOBHbIX
XapaKTePUCTUK 3HeProacpdeKTMBHOCTH
06BbEKTOB CUCTEM Tennoras3ocHabxeHusi
W BEHTUNSALUN

B2 MNK-2.2

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

NnK-2.4

PacueT aspoanHamnyeckmx
napamMeTpoB CUCTEMbI BEHTUNALMK
BO3ayxa

32 MK-2.2

3HaTb: OCHOBHblE 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: BbINOSHATb OLLEHKY OCHOBHbIX
TEXHMKO-9KOHOMMYECKNX NoKasaTenen
NPOEKTHOrO peLleHus
TennorasocHabXeHns 1 BeHTUNALUK
B3 MNK-2.3

BnapeTb: MeToANKON NPUBNUKEHHOTO
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

MpencraeneHune 1 3awmTa
pe3ynbTaToB 060CHOBaHVE
NPOEKTHBIX PELUEHNI CUCTEMbI
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 AuCUMNNMHBI B CTPYKTYpe obpasoBaTesibHOM Nporpammbl: 4YacTb, hopMupyemas yyYacTHUKamu

06pasoBaTen bHbIX OTHOLLIEHUI.

Tabnuua 4
Koa MpepwecTtBylowme MapannenbHO ocBaMBaeMble n
ocneaylowme UCLMNIUHbI
KOMNeTeHLUH ANCLMNIINHbI AUNCLMNIINHbI
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:
BEHTUNALNN; CtpouTenbHasa Tennounanka; NCNOMHUTENbCKas NPaKThKa;
TeopeTuyeckme OCHOBbI TennoreHepupytoLme yctaHoBKY; | MpaKkTUKO-OpreHTMPOBaHHbIN
TENNOTEXHUKU OTtonneHue; NPOEKT;
TennocHabxeHne KoHgumunoHupoBaHme Bo3gyxa u
X0NnoaocHabXeHue;
OHeprocbepexeHne NCTOYHNKOB
Tenna;
OHeprocbepexeHne B cuctemax
TennorasocHabXXeHnsa N BEHTUNALWK;
lMpoun3BoacTBEHHAs NpakTuka:
npeaaunioMHasl npakTmka

3. O6bem aMcuUNNUHLI B 3a4eTHbIX eAMHULAaX € yKa3aHueM KonnyecTBa akafeMU4YecKkmx 4acos,
BblAeNeHHbIX HA KOHTaKTHY paboTy obGyuyarolWmxca ¢ npenogasarenem (Mo BuAamM yu4ebHbIX 3aHATUM) 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
camocCToATeNbHOE U3y4eHne Matepuvana 99 43 56
NnoAroToBKa K 9K3ameHy 76 36 40
®dopMbl TEKYLLETO KOHTPOIIS
ycneBaemMocTy 3apgaum 3agaun 3agaun
@ - 3K3aMeH, 3K3aMeH, KypcoBOM 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, CTPYKTYpUpoBaHHOe No Temam (pas,qenaM), C YKa3aHueM oTBeaeHHOro Ha
HUX KoinyecTBa akageMniecKux 4yacos u BnaoB yqe6|-|b|x 3aHATUI

Tabnuua 6

g = Pazpen

| Buabl y4eGHOM Harpy3Kkn U Ux TPyA0E€MKOCTb, Yachbl
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BeHTunauusa: obwme ceegenns. OpraHm3auums
BO34yxoobmeHa
1 |BeHTUnaUnoHHbIE CUCTEMbI 2 2 2 95 2 6 109
Bo3gyxoBogbl 1 KaHanbl BEHTUNSILMOHHBIX CUCTEM
Ob6opynoBaHue BEHTUMALMOHHBIX YCTaHOBOK
Bopbba ¢ wymom 1 BUGpaLMaAMM B cMcTEMax
BEHTUNALUN
2 |lNpoknagka Bo3ayxoBOAOB B 30aHUU 2 - 2 66 2 5 77
CaHuTapHO-TUrMeHnYeckne n TexXHornormyeckme
OCHOBbI BEHTUMAUMM NPOMbILLNEHHbIX 34aHWUI
MecTHas BEHTMRAUUS
3 O6LweobmMeHHas BEHTUNALMSA 5 5 5 77 5 5 90
BosayLwHo-TennoBble 3aBeckl LUIMOGEPHOro Tuna
Cuctembl acnupaumm n NnHEBMoOTpaHcnopTa
ABapuiHasa BeHTUNAunsS
4 |OcobeHHOCTU BEHTUNALMM NPON3BOL-CTBEHHbIX 2 - 2 40 2 2 48
NOMELLEHWU PasNUYHOro Ha3Ha4YeHus
WToro: 8 4 8 278 8 18 324
4.1. CopepaHue NEeKUNOHHbIX 3aHATUNA
Tabnuua 7
Ne 13 HanmeHoBaHue Tema nekuuun CopepkaHue nekuum Kon-
pasgena (nepeyeHb paccMaTpuBaeMbIx BO
AWOAKTUYECKUX eAUHUL,: NoOATEM, YyacoB
BOMNpPOCOB)
Kypc 3
BeHTtunauus: obuine O6Lune cBejeHNs! 0 BEHTUNALUMN. MoHsTWe BEHTUNSALMN, 3aaa4m
cBegeHusi. OpraHmsaums |OpraHu3aums Bo3gyxoobmeHa B BeHTUNAUMK. Knaccndukaums cuctem
BO3ayxoobmeHa nomMeLeHumn BeHTUnsIuMK. OpraHusaums
BO34yx000OMeHa: BEHTUNAUUS
BbITECHSOLLAS U CMELLMBaKOLLAS.
BeHTtunauus: obuine Pasgava nputo4Horo Bosgyxa B CxeMbl pa3gayn NpUTO4MHOIO BO34yXa;
cBefeHusi. OpraHmsaumst [MoMeLleHne TUMNbl BO34yxopacnpenenuTenen; pacyeT
BO34yxoobmeHa pasgayu Bo3gyxa.
BeHTUnsALUMOHHbIE MpUTOYHbIE CUCTEMbI BEHTUMSALMN C HasHauyeHne NpUTOYHbLIX CUCTEM
CUCTEMBI MexaHU4eckum nobyxaeHmem BEHTUNSALNN; OCHOBHbIE 3NIEMEHTHI
NPUTOYHON CUCTEMbI C MEXAHUYECKM
nobyxxaeHnem; yCTpOMCTBO M NpaBuna
opraHusauum Bo3gyxosabopa.
BeHTUnsALUMOHHbIE MpuTo4Hble ycTaHoBKKU. CUCTEMBI MpUTOYHBIE YCTAHOBKN B CTPOUTENBHbIX
cuUcTeMbl BbITSDKHON BEHTUNSALMMN C MEXaHNYECKUM |KOHCTPYKUMSX,
nobyxaeHvem KapKacHo-naHesnbHble, MOHOBMOYHbIE,
1 KaHarbHbIE; pasMeLLeHne NPUTOYHbIX >
YCTaHOBOK B 34aHUN.
CucTeMbl BbITS)KHOM BEHTUNALMM C
MeXaHU4eCKUM NobyXaeHNEM: BbITSKHbIE
YCTaHOBKM C OCEBbIM U paguarnbHbIM
BEHTUNATOPaAMM, C KaHambHbIMU U
KPbILUHLIMK
BeHTUNATOopamu. MpUTOYHO-BLITSIXKHbIE
YCTaHOBKM C yTUNM3aunemn TennoTbl
BbITS)KHOro BO3gyxa.
BeHTUNALUWOHHBIE BbITsKHBIE CUCTEMBI C €CTECTBEHHLIM | KOHCTPYKTMBHBIE 3NIEMEHTBI CUCTEM
CUCTEMBI nobyxxgeHnem Bosayxa: €CTECTBEHHOW BbITSXXHOW BEHTUIALUN.
CxeMbl cuctem Ans 3gaHnii pasnmyHom
3TaXHOCTW; BEHTUMALIMOHHbBIE BbITSXKHbIE
WwaxTbl; AednekTopbl.
BosayxoBoabl 1 kaHanbl | Tunbl BO3OYXOBOAOB U KaHANoB cMcTeM |TuUMbl U KOHCTPYKLMS BO30YXOBOAOB U
BEHTUNALMNOHHBLIX CUCTEM |BEHTUNALUMN KaHanos.;
MaTepwvan BO34yXOBOAOB, KAHAMOB;




cbopHble kopoba. BoszgyxoBoabl
paBHOMEPHOW pasfayv 1 BCachlBaHMSI.

BosgyxoBoab! 1 kaHanbl
BEHTUNALUNOHHbIX CUCTEM

MpyHUMNbI a3poANHaMNYECKOro
pacyeTa. PacueTt cuctem BeHTMNSAUMK C
MeXxaHn4eCknm no6yx<neHmeM

OnpepeneHne notepb AaBrneHns B
BO34yX0BOAAX U KaHanax.
AspoanHaMmyeckmin pacyeT cuctem
BEHTUNAUUN C MEXAHUYECKUM
noby>xxaeHnem: nocnegoBaTenbHOCTb
pacueTa, yBa3ka OTBETBIEHWN,
onpegeneHue faBneHns BEHTUNATopa.

BOSE,yXOBOJJ,bI M KaHanbl
BEHTUNALNOHHbIX CUCTEM

A3poanHamn4eckunin pacyeT cucTem
BEHTUNALMMN C €CTECTBEHHBIM
nobyxaeHvem

MpuHUMN paboTkl CUCTEM C €CTECTBEHHBIM
nobyxaeHvnem. OnpegeneHve
pacnonaraemoro gaenexus. Pacuet
CUCTEM BEHTUNALMN C ECTECTBEHHBLIM
nobyxxgeHveM. YBsi3ka OTBETBNEHUN.

Ob6opynoBaHue Ob6opynoBaHue ans Harpesa Bo3gyxa |Kanopudbepsbl (Bo3gyxoHarpesatenu) un

BEHTUIMALMNOHHBIX KanopudepHble yCTaHOBKM

YyCTaHOBOK Knaccudmkaums; ogHO- 1 MHOroXo4oBble
Kanopudepbl, KOHCTPYKUUS, obrnacTb
npumMmeHeHns. Cxembl napannensHon u
nocrieqoBaTeNbHON YyCTaHOBKM
Kanopudepos Mo TENNOHOCUTENIO 1
BO34yXy; noadop kanopundepos; 3awwmrta ot
3amMep3aHus.

Ob6opypoBaHue OuncTKka NPUTOYHOro Bo3ayxa oT Nbinn  |Knaccudukaunsi punbTpoB; KOHCTPYKLNS;

BEHTUIMALMOHHBIX noaoop,

YCTaHOBOK peKoMeHAaLUMM N0 NPUMEHEHNIO.

O6opynoBaHue BosaywHo-TennoBble 3aBechl Tunbl BO3QYLUHO-TEMMOBbLIX 3aBEC.

BEHTUMSALMOHHBIX CMeCUTeNbHOro Tuna BosgyLHo-TennoBble 3aBechl

yCTaHOBOK CMecuUTEeNbHOro Tuna: obnacTe

NPUMEHEHNS; YCTPONCTBO 3aBECHI U1
pacuer.

Bopbba ¢ wymom n
BMOpaumaMK B cMcTemax
BEHTUNALMU

MNcTouHnkn pacnpocTpaHeHus wyma.
AkycTuyeckmn pacyet

OCHOBHbIE NOHSATUA aKyCTUKUN; UCTOUHUKU U
nyTW pacnpoCcTpaHeHus Lwyma.
HopMupoBaHue Wwyma B noMeLLeHuu,
aKyCTUYECKWUIA pacyeT CUCTEM BEHTUNSILMM

Bopbba ¢ wymom n
BMBpauusaMm B cuctemax
BEHTUNSLMM

Mepbl 60pb6bl € LWymMom 1 BUGpaumamm

Mepbl 60pb6bI € LLIYyMOM cUCTEM
BeHTUNAUMK. Bubpaumn: npuymHel
BO3HUKHOBEHWS, METOAbI
npegoTepaLleHns. KoHcTpyKums
LUyMOrfyLuMTenen, pacyet
LyMornyLumTenen.

Mpoknagka
BO3yXOBOAOB B 3aHW1

Mpoknagka BO34yxOBOOOB B
o6LLecTBEHHOM 34aHUN.

MpaBnna o6beaAnHEHNsST MOMELLEHWIA,
obcnyxunBaembix 06LLMMU BEHTCUCTEMAMY;
pa3meLLeHNne NPUTOYHBIX U BbITSXXHbIX
yCTaHOBOK B 3aaHun. TpeboBaHus
caHuTapHbIX HOPM MO Npoknagke
BO34YyXOBOJOB.

Mpoknagka
BO3yXOBOAOB B 3aHW1

MpoTuBONOXapHLIE MEPbI NPy
NpoknajKke BO3OyXOBOLOB

CxeMbl CUCTEM C BEPTUKaIbHbIM 1
rOPM30OHTanbHbIM KOJIEKTOPOM.
TpaH3nTHble BO3QYX0BOAbI;
NPOTUBOMNOXapHbIE KranaHbl.

MNpoknagka
BO3yXOBOJOB B 34aHUn

PerynMpOBaHme npon3BOANTENTIBHOCTU
CUCTEMDbI

3anopHo-perynupytoLLme ycTponcTea
(knanaHbl, 3aCNOHKU, APOCCenb-KnanaHbl,
WwnGepsl). MpaBuna opraH1sauuy 3amepoB
MPOV3BOONTENIBHOCTU CUCTEM BEHTUIMALIMM,
namepuTenbHbie NPMBOopPsI, pasmelleHne
MIOYKOB /1M 3aMepOB JaBIEHWIA.

Utoro 3a 6 cemecTp:

Kypc 4

CaHuTapHo-
rMrmeHn4eckme u
TEXHOOrMYeCcKne OCHOBbI
BEHTUNALMM NPOM34aHWN

Llenu n 3agayn npoMbILLIIEHHON
BeHTUNAUMK. Knaccndpukaums Lexos

Llenu n 3agayn npoMbILLIIEHHON
BEeHTUNAUUKN. Buabl BEHTURSALMN,
XapaKkTepHble A5 NPOM3BOACTBEHHbIX
nometeHun (obLeobmMeHHas, MecTHas,
aBapuviiHas, NPOTMBOABLIMHASA BEHTUNALUS).
BpenHocTtu, BbigensoLwmecs B
NPON3BOACTBEHHbLIX NOMELLEHUSIX,
B3pPbIBOONACHOCTL ra3os, Napos., Mbifw.
Knaccudukaums uexos: no sngam
BpPeAHbIX BblAENEHUIA; NO B3PbIBO-
NnoXKapoonacHOCTMW.

CaHuTapHo-
rMrMeHnYeckme n

HopmurpoBaHue napameTpoB U YUCTOTI
BO3ayxa

PacuyeTHble napameTpbl HAPYXXHOTO U
BHYTPEHHErO BO3ayxa: napameTpbl




TEeXHOoJ10rm4yeckme OCHOBbI
BEHTUNALUN NPOM3OaHUN

HapY>XHOro Bo3ayxa, napaMeTpbl BO3ayxa B
pabouyeln 30He, onpeaenexHve
TemnepaTtypbl BO3Qyxa B BEPXHEWN 30He.
HopMupoBaHue YncToThl BO3ayxa B
pabouen 3oHe, MNOK paboyen 30HbI Npu
BblAEeNeHUn ra3oB 04HOHaNPaBNEeHHOro U1
HeoaHOHaNpaBNeHHOro AENCTBUS.

CaHuTapHo-
TUrMEeHNYecKne 1
TEXHOMOMYeCcKNe OCHOBBI
BEHTUNALMM NPOM3AaHWN

TennoBow GanaHc NoMeLLeHus,
BbleneHne BpeaHOCTEN B MOMELLEHNN

TennoBow 6anaHc NOMeLLeHUst:
onpegeneHve NoTepun TennoThl,
onpepgeneHue BblaeneHuii TennoTsl (o1
060py10BaHNs!, COMHEYHON pagmaumm,
ocBellleHus1, noaen, NoBepxXHOCTM Boabl),
cocTaBneHune TennoBoro 6anaHca.
MocTynneHue ra3os, Napos, Bnarun B
Npon3BOACTBEHHOE NOMELLEHNE.

MecTHasa BeHTMRAUMS

MecTHas BbITS>KHaA BEHTMRAAUMSA

HasHauyeHne MecTHOW BbITAXKHOWN
BEHTUNSALMN, OCHOBHbIE TPEOOBAHNS K
MECTHbIM 0TcocaM. TUnbl MECTHbIX
oTcocoB. MeCTHble OTCOCHI 3aKpPbLITOro
Tuna.

MecTHasa BeHTMNSAuMs

MecTHas BbITS>KHaAsA BeHTUNAUNA

KOHCTPYKLMSA OTCOCOB NOMYOTKPLITOMO 1
OTKPLITOrO TMNa (BbITSXKHOM LIKad;
BbITSXKHOIN 30HT, 30HT-KO3bIpeK, 6opToBbIE,
6okoBbIe, KOMNbLEBbIE, HKHNE OTCOCHI;
KOXYXW, BOPOHKM).

MecTHasa BeHTMRAUMS

MecTHaa nputoyHas BEHTMRAALMSA

Bo3sgyluHoe OywmMpoBaHe; BbIGOp
napameTpoB Bo3gdyxa Ha paboyem mecTe;
KOHCTPYKLMM AYLLUMPYIOLLMX NaTPy6KOB;
pacyeT BO34yLIHOro gyuia.

O6wweobmeHHas MpuHLUMNbLI OpraHnsauun n OCHOBHbIE NPUHLUMbLI OpraHn3auum
BEHTUINALNSA onpepneneHusi Bo3gyxoobMeHa B BO34yx000MeHa B MOMELLEHUSIX C
NMOMELLIEHNSIX C PA3NIUYHBIM XapaKTEPOM |pasfnnyHbIM
BbIOENSIOLLMXCA BPEAHOCTEN XapaKTepoM BbIAENSAOLLUXCA BPeOHOCTEN;
onpeferneHne pac4yeTHOro BO3ayxoobMeHa;
pacxof Hapy>XHOro BO3A4yXa;
peumpKynaums.
O6LwweobmeHHas Pasgava nputo4Horo Bosgyxa B Tvnbl BO3gyxopacnpeaenutenen,
BEHTUINALNSA NPOW3BOACTBEHHBIX 3AaHUSIX NPYMEHsIEMbIX B NPOM3BOACTBEHHOM
3naHuun. Pasgaya Bo3gyxa B NOMELLEeHNX
1n2
KaTeropum
O6weobmeHHas Aspauus 3gaHui O6Lee noHATME aspaunm, YCTPONCTBO;
BEHTUNALNSA obnacTtb

BO3MOXXHOMO MPUMEHEHUS; KOHCTPYKTUBHOE
BbINOSIHEHME a3paLMOHHbIX MPOEMOB.
PacyeT aspauum nog 4ecTBMEM
rpaBMTaLMOHHOIO M BETPOBOIO AaBMEHWUN,
HenTpanbHas 30Ha.

BosaywHo-Tennosble
3aBecbl WmbepHoro Tuna

BosgylwHo-TennoBble 3aBechl
wmnbepHoro TMna

O6nacTb NpUMeHeHs; KrnaccuukaLums;
HopMaTuBHble TpeboBaHus;
TEXHOMOMMYECKME CXEMbI; pacyeT
BO3AYLUHbIX 3aBeC LWMBepHOro Tuna.

Cuctemsl acnumpaumm n
NMHEeBMOTpPaHcnopTa

3aKOHOMepHOCTVI nepemMeLieHna
auncnepcHoro matepuana

3aKOHOMEPHOCTU 1 NapameTpsbl,
XapakTepu3ayoLye npoLece

nepeHoca AMcrnepcHoro Matepuana
BO3AYLLUHBLIM MOTOKOM: Maccosast
KOHLEHTPAaLWs, CKOPOCTb BUTAHWS,
OTHOCUTENbHAsA CKOPOCTb,
TpaHCNopTUPYHLLAs CKOPOCTb; NoTepu
JaBleHvst Npy nepeMeLleHnn matepuana.

CucTtembl acnvpaumm n
NMHeBMOTpPaHCcnopTa

AcnupaumoHHble cUCTEMbI

CxeMbl cUcTeM acnmpauuu;
KOHCTPYKTVBHblE

0COBEHHOCTY CUCTEM acnmpauum;
a3pOAMHaAMUYECKUI pacyeT CUCTEM
acnupauum (pa3BeTBNeHHbIe CUCTEMbI C
MarucTparnbio NepeMeHHOro CeYeHus,
CUCTEMbI C KOJIIIEKTOPOM).

Cuctembl acnvpaumm n
NMHeBMOTpPaHCNopTa

Cuctembl NHEBMOTpaAHcNopTa

CxeMbl TEXHONOrMYECKOro
NMHEBMOTPaHCMNOpTa;

KOHCTPYKTVBHblE OCOBEHHOCTU; pacyeT
CMCTEM MHEeBMOTPAHCMOPTa; Nblneybopka

ABapwuiiHas BeHTUNaums

ABapwuiiHas BeHTUNaums

HecTaunoHapHbIN peXXMm BEHTUNNPYEMOTO




nometleHus. PelieHne ypaBHeHMs
HecTauMOHaPHOro pexnma ans crnyyas
aBapunNHON cuTyauuu;

OopraHvsauust aBapuiiHOM BEHTUIALUN.

OcobeHHoCcTH
BEHTUNALNN
npon3BoACTBEHHbIX
NMoMeLLEHUIA PasfMYHOro
HasHa4eHus

BeHTunauusa nomeLleHmn co B3pbiBO-1

noxxapoonacHou cpeaon

TpeboBaHusa K HAOEXHOCTU U
6e30MacHOCTM CUCTEM BEHTUNSALMM:
onpegeneHve Bo3gyxoobMeHa;
opraHusaums

BO3ayxo0bmMeHa; TpeboBaHus K
BeHTOBOPY0BaHMIO, BO3AYXOBOAAM,
perynupyoLmm

YCTPOWCTBaM; pa3mMelleHne
BEHTOOOPYA0BaHUS; 3KEKTOPHbIE
YCTaHOBKM.

OcobeHHoCcTH
BEHTUNALUN
NPON3BOACTBEHHbIX

MpoTrBONOXapHbLIE MepbI Npu
npoknagke BO34yXOBOAOB B
NPON3BOACTBEHHbIX 3AaHUAX

Mpoknagka BO34yxOBOAOB B 3A4aHUN:

nometleHun kateropun A n b,

npasuna ob0beanHeHuns NpPOn3BOACTBEHHbIX

NoMeLLEeHUN pasnNYHOro
Ha3Ha4YeHunA

06CJ'Iy)KVIBaeM bIX OOLLMMMN BEHTCUCTEMAMN;

BO3yX0BOAO0OB B Npon3BOACTBEHHOM

NPOTUBOMOXapHble Mepbl Npu NpokKnagke

30aHUN.
Utoro 3a 7 cemecTtp:| 4
Utoro:| 8
4.2. CogepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HanmeHoBaHue HanmeHoBaHue Conepxanme naboparopHou paGOTbI Kon-
nP paapena naGopatopHoii paGoT! (NepeyeHb OnOaKTUYECKUX eauHunL; BO
paccmaTpuBaeMblix NOATEM, BONPOCOB) 4acoB
Kypc 3
1 | BeHtunsaums: OnpegeneHne BNaxHocT1 OnpepneneHue onbITHLIM NYTEM 3HAYEHUSI OTHOCUTENBHOW 2
obLue BO3ayxa BNaXHOCTN BO34yxa
CBefeHus.
OpraHunsauus
BO3yXx00bmMeHa
UTtoro 3a cemecTtp: 2
Kypc 4
1 | BosayxoBogabl n OnpepgeneHne ckopocTu 1 OnpepeneHune onbITHLIM MNYTEM CKOPOCTU BO3yXa B 2
KaHanbl pacxofa Bosayxa npoemMax
BEHTUISILMOHHbBIX | C MOMOLLbIO aHEMOMETpa
CUCTEM
UTtoro 3a cemecTtp: 2
Utoro: 4
4.3. CogepxxaHue NPaKTUYeCKUX 3aHATUN
Tabnuua 9
Ne HaumeHoBaHue pa3gena HanmeHoBaHue CopepxaHue NPakTUYECKOro 3aHATUSA Kon-Bo
n3 NPaKTU4YECKOro 3aHATUA (nepeyeHb paccmaTpMBaeMbIX YacoB
ANOAKTUYECKUX eAUHUL: NoATEM,
BOMPOCOB)
Kypc 3
BeHTunauusa: obwme ceegeHns.  |PacyeT pasgayuun nputoyHoro|[pumep pacyeTta pasgaym Bo3gyxa yepes 2
OpraHusauus Bo3gyxoobmeHa BO3gyxa peLueTKM
Pacuet pasgayum nputodHoro|lMpumep pacyeTa pa3gaym Bo3gyxa vyepes
BOo3ayxa auddysopsbl; onpeaeneHne 4onycTumMon
CKOpPOCTY BO3yxa U3 ycrioBumsi 6ecLuyMHo
paboTbl BO3gyxopacnpegenvrens.
BeHTUNAUMOHHbIE CUCTEMBbI KoHcTpyupoBaHue cuctem  |PasmelleHne BEHTUINALUMOHHOMO
BEHTMNSALMM o6opynoBaHuns; pa3Bofka BO34yXOBOOB B
30aHuu.
1 Mon6op BO3oyxoBOOOB, OnpepeneHune cevyeHnii BO3QyX0BOAOB,

KaHanos, MNPUTOYHbIX U
BbITAXHbIX yCTpOVICTB
MEXaHNYECKOM BEHTUNALNN

kaHanos, nogbop
BO3yXxopacnpenenutenbHbiX U BbITSXHbIX
YCTPOWCTB.

BosgyxoBoabl 1 kaHarnbl
BEHTUNALMOHHBLIX CUCTEM

BosgyxoBoabl paBHOMepHOM
pasfgayn n BcacbiBaHUA

Mpumep pacyeTa BO3aoyxoBoada
paBHOMEPHOrO BCacbiBaHMS (BO3AYXOBOA
NMOCTOSIHHOTO CEYEHUS1 C OTBEPCTUSIMU
NOCTOSIHHOM NnoLiaam).

AspoanHamuyecknii pacyet
NPUTOYHOW CUCTEMBI
BEHTMIALMM

AspoanHammnyecknin pac4eT NPUTOYHOMN
CUCTEMbBI BEHTUNSILUMM (NpUMep); yBsi3Kka
napannenbHbIX BETOK.




O6opynoBaHne BEHTUMAUMOHHBIX |[IPUTOYHbIE YCTaHOBKM KomnoHoBKa NPUTOYHOW YCTaHOBKM. 2
YyCTaHOBOK PasmelLieHne NpUTOYHBIX YCTaHOBOK B
3p0aHuK. NpaBuna BbINONTHEHUS!
YCTaHOBOYHOIO YepTexa.
2 Mopbop dpunbTpa Mpumep nogbopa AverikoBoro huneTpa;
yCTaHoBKa punbTpa B NPUTOYHOW KaMepe.
Bopbba ¢ wymom n Bubpaumsamu B|Mogbop wymornyLmTens MopGop wymornywmnTens, pasMeLleHue
CcUCTEMax BEHTUNAUUN WwymornywmTenen; Mmepbl 60pb0bI € LLYyMOM
CUCTEM BEHTUNSALUN
Utoro 3a 6 cemecTp: 4
Kypc 4
CaHuTapHOo-rurneHnyeckmne m Tennoson 6anaHc CocTtaBneHue Tennosoro 6anaHca, 2
TEXHONOrMYyeckne OCHOBbI nomeLleHuns. BpegHoie onpegeneHue n3bbITKOB, HEOOCTATKOB
BEHTUNALMMN NPOM3AaHNIN BblENeHNs TennoTel. OnpegeneHve BpeaHbIX
BblAENEHNI B NPON3BOACTBEHHOM
noMeLLeHNn
2 MecTHasa BeHTUnsaumns MecTHas BbITS)XHas PacueT 30HTa-k03bIpbka, 6OPTOBbIX,
BEHTUNAUMSA KOmMbLEBbIX OTCOCOB, MECTHbIX OTCOCOB ANs
ynaBnvBaHUA NbInu (KOXyX1, BOPOHKN).
O6LWeobmeHHasa BeHTUNALMA OnpepeneHue pacyeTtHoro |Pac4yeT Bo3gyxoobmeHa o6LeobmeHHOM
BO3yx000MeHa BEHTUNALMM B NPOU3BOACTBEHHOM
06L1e06MeHHO BEHTUMNALMM [MOMELLEHMN; COCTaBMNeHMe Tabnuub
BO3ayLuHoro 6anaHca.
BosaywHo-Tennosble 3aBechl PacueTt Bo3gyLuHo-TennoBov |Mpumep pacyeTta BO3QyLUHO-TENOBOM 2
wnbepHoro Tnna 3aBechbl 3aBecbl WnbepHoro Tuna
CucTtembl acnvpaumm n Pacuet cuctem acnvpaumm  |AspoamMHaMUYecKuii pacyeT pasBeTBIEeHHON
nMHEeBMOTpaHcnopTa CUCTEMBI
acnvpaumm MeTogoM AMHAMUYECKUX
OaBneHun; yBA3Ka OTBETBINEHNIA; Nogbop
2 obopynoBaHus
(ouncTHOE 0bopyaoBaHme, BeHTarperar)
OcobeHHOCTU BEHTUNALINN Onpegenexve Pelwenne 3agay no pacuety
NPOV3BOACTBEHHbIX NMOMELLEHUA  |BO3OYyX00OMeHa B Liexax ¢ |Bo3ayxoobmeHa B TEpMUYECKOM, CBAPOYHOM
pas3nMyHOro HasHa4yeHus pasHbIMU BUAAMM BPEAHbIX |LEeXe; B OKPACOYHOM, rarnbBaHNYECKOM LiEXe n
BblAENeHN Opyrvx Lexax ¢ pasHbiM/ BUAAMW BPEeLHbIX
BblAENEeHnN.
Utoro 3a 7 cemecTp: 4
Utoro 8
4.4. CogepxaHuMe cCaMOCTOSATeNbHON paboThbl
Tabnuua 10
- CopaepxaHue caMmoCTOATeNbLHOW paboTbl Kon-
Ne HanmeHoBaHue Bug camocTosiTenbHom .
(nepeyeHb ONAaKTUYECKNX eOUHULL: BO
n/n pasgena paboTbli
paccmaTpuBaeMbIix NOATEM, BONPOCOB) YacoB
Kypc 3
1. BeHTnnauus: MoprotoBka k NnabopaTopHbIM | pacyeT pa3gayu NPUTOYHOrO BO3A4yXa B MOMELLEHNE; 40
obLwwme ceeaeHus. N NPaKTUYECKUM 3aHSATUSIM noa6op NPUTOYHBIX N BITSXXHBIX YCTPOWCTB; pasBoaka
OpraHnusauus BO3yXOBOAOB B 34aHUW, pa3MeLLeHe NPUTOYHbIX
BO3yX000OMeHa; YCTaHOBOK U BbITS)KHbIX BEHTUNATOPOB
BeHTUNAUNOHHEIE
CUCTEMBI
2. BosgyxoBoabl 1 CamocTosiTenbHOE N3yYeHne | aspoaMHaAMUYECKUA pacyeT CUCTEM BEHTUIAUUN 40
KaHanbl maTepuana noabop BEHTUNALMOHHOrO 06opyaoBaHuns (bunbTpbl,
BEHTUNSALMOHHBIX BO34yXOHarpeBaTenu, BEHTUINATOPbI, BO34YLLIHO-TENOBAs
cucTeM; 3aBeca)
O6opynoBaHue
BEHTUINSLMOHHbIX
YCTaHOBOK
3. Bopbba ¢ wymom 1 | MNMoaroToBka k aK3aMeHy aKyCTUYECKUI pacyeT NPUTOYHOM CUCTEMbI BEHTUNALUN, 41
BMOpaumsaMu B nogbop WwymornyLmTens; onpegeneHne ce4eHni
cucTemax BO34yXOBOJOB, KaHanoB, nogoop
BEHTUNSALMY; BO3AyXxopacnpenenuTenbHbiX U BbITSXHbIX YCTPOWCTB.
BosayxoBoabl 1
KaHanbl
BEHTUINSLMOHHbBIX
cucTem;
O6opynoBaHue
BEHTUNALMOHHBIX
YCTaHOBOK
Wtoro 3a cemectp: | 121

Kypc 4




4, | CaHuTtapHo- MoproToBka k NabopaTopHbIM | BbIGOP NapamMeTpOB HAPYXKHOTO Y BHYTPEHHEro BO3ayXa; 20

rMrmeHn4eckme un N MPaKTUYECKUM 3aHSATUSAM cocTaBneHue Tennosoro 6anaHca ong
TEXHOMOrn4yeckue NPOU3BOACTBEHHOIO MOMELLEHUSA onpeaeneHne
OCHOBbI NPOU3BOANTENBHOCTU MECTHON BbITSKHOM 1 MPUTOYHOMN
BEHTUNSALMM BEHTUNALMMW, NPOEKTUPOBAHME CUCTEM MECTHOM
npomM3aaHuii; BeHTUNAUMM (NNaH, paspes)
MecTtHas
BEHTMNALMSA

5. O6LWweobmeHHas BbinonHeHne KypcoBoro onpegeneHne Bo3ayxoobmeHa 06Leo0bMeHHoM 40
BEHTMNAUMSA npoekTa BEHTUINALMM NS XONOAHOro, NEPEXOAHOr0 U TeNnoro
BosaywiHo- nepvoaoB rofa; pacyeT pasgayn NpUTOYHOro BO3ayXa;
TennoBble 3aBeChl pac4yeT aspauun, NPOEKTUPOBaHMNE CUCTEMBI
wmnbepHoro TMna o6LeobMeHHON BEHTUNALMK (NNaH, pa3pes, cxema);
Cuctemsl Mop6op BO34YLLHO-TENMOBOW 3aBECHI LUMOEPHOro T1Na;
acnvpauun n MpoekTnpoBaHue cnuctemsl acnupauuu, nogéop
nMHEBMOTpaHcnopTa obopynoBaHus

6. | ObopynoBaHue CamocTosTenbHoe n3ydeHne | nogbop BEHTUNALMOHHOIO 060pyAoBaHuMS; 56
BEHTUINALMOHHbIX maTtepwuana NPOEKTUPOBaHNE CUCTEMbI TEMNOCHADXEHWSA
yCTaHOBOK BO34yxoHarpeBaTeneun, noabop perynupyroLlero knanaHa;

nnaH v paspes 34aHus C HaHeCeHNeM BEHTUNALMOHHOIO
o6opynoBaHus 1 cucTem TennocHabxeHns
BO3OyXOHarpeBaTerseil; cxema CUCTEMbI
TennocHabxeHusl, cxema 0GBs3KM BO3AyXoHarpeeaTens;
YCTaHOBOYHbIN YepTex

7. Bopbba c wymom 1 | MNoaroToBka k aK3ameHy PacueT TennoBbiaeneHun ot obopyaoBaHus, noaen, 40
Bnbpauusavu B ocBeLLeHus, conHevHon pagmaumun. CoctaBneHme
cuctemax Tennosoro 6anaHca, onpeaeneHne n3bbITKOB,
BEHTUNALNN; HeJocTaTKoB TennoTbl. OnpegeneHne BpeaHbIX
BosgyxoBoabl 1 BblAENeHN B NPOU3BOACTBEHHOM nomeLleHun. Noabop
KaHanbl LIYMOTNYLINTENS, pa3MeLLEeHNE LLIYMOINyLWNTENENR; Mepbl
BEHTUNSALMOHHBIX 60pbObI C LLYMOM CUCTEM BEHTUNALIMN
cucTem;

O6opynoBaHue
BEHTUNALMNOHHbIX
YCTaHOBOK

WUTtoro 3a cemectp: | 157

Wtoro: | 278

5. MeTopauyeckue ykazaHus Ansi o0y4yarloLWmMXcsi MO OCBOEHUIO AUCLUNNUHBLI (MOAYNA)

1. MeToaunyeckue ykasaHusa npu paboTte Ha nekumm

[lo nekumn cTygeHT AOMmKEeH NPOCMOTPETb Y4EOHO-METOOMYECKYIO M HAYUYHYHO NMTepaTypy No Teme nekumm
ans Toro, 4Tobbl MMETb NpeacTaBneHre o Npobnemax, KoTopble OyAyT NOAHATLI B NEKLUN.

Mepen Havanom nekuumn obydawwumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
pPacCMOTPEHUIO, [OBOAATCSH OCHOBHbIE IMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogasaTteneM, JOMMKEH He npocTo npocnywmBatbcs. OH JormkeH ObiTb aKTUBHO BOCMPUHAT, T. €. YCIbllaH,
OCMBICIEH, MOHAT, 3adMKCMpOBaH Ha Oymare 1 3akpenneH B namsaTtu. MpucTtynas k cnywaHuio HOBOro y4ebHoro
mMatepuana, nofie3aHo MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3dyveHHbIM. Cneast 3a TEXHMKOW YTEHUS NeKLnn
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa M T. M.), Heobxogumo Bcnen 3a
npenogaBaTeneM yMeTb BbiAENsiTb OCHOBHbIE KaTeropuu, 3akoHbl M OMpedensTb UX CoAaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE PeELUEHMs, JoKasaTenbCcTBa WM BbiBoAbl. OcyllecTBnss Takyto paboTy, MOXHO
3HauUTENbHO 0OnerynTs cebe noHMMaHuMe y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWE U JanbHerlee
n3ydeHue.

2. MeToguyeckne yKkasaHus npu paboTte Ha NnabopaTopHOM 3aHATUMN

MpoBeaeHne nabopatopHon paboTbl AeNUTCA Ha ABE YCIOBHbIE YACTU: TEOPETUYECKYIO Y MPAKTUYECKYIO.

HeobxooumbIMy CTPYKTYPHBIMW 3MIEMEHTAMWN 3aHATUS SABMSAOTCS nposegeHve nabopatopHon paboTbl,
npoBepka YCBOEHHOro MaTepuana, Bkioyatowasa obcyxgeHme TeopeTuiecknx 0CHOB BbINOMHAEMOWN paboThl.

Mepen nabopatopHon paboTOW, Kak NpaBwufo, MNPOBOAMTCS TEXHWUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHus. MNpenogaBaTens KOPpPEKTUPYeT AeATenbHOCTb obyyarollerocs B
npouecce BbINonHeHns paboTbl (Npu HeobxoammocTwu). Mocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCS
utoru, obcyxaaroTcs pesynbTatbl AeATENbHOCTY.

Bo3moxHbl cnegyiowme opmbl  opraHusaumm nabopatopHbix paboT: dpoHTanbHas, rpynnosasi U
nHameuayaneHasa. [lpu dpoHTanbHOM opme ogHoTunHas paboTa BbIMOMHAETCS Bcemu obydarLmmucs
opHoBpemeHHo. Npu rpynnosown hopme paboTa BeiNonHAeTCs rpynnon (komadgon). MNpu nHamemngyaneHowm dopme
obyyarLWwmnMncs BeINONHATCA NHAMBUAYalbHbIE paboThl.

Mo kaxpgon nabopaTtopHown paboTe MMEKTCS METOAMYECKME yKa3aHus MO WX BbIMOJSIHEHMIO, BKIOYaoLme
HeOOXOAMMbIV TEOPETUYECKUA W MpaKTUYECKU maTepuan, codepxalme 3NeMeHTbl W MoCneaoBaTenbHYo
WHCTPYKUMIO MO MPOBEAEHU0 BbiOpaHHOM paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM MO AaHHOW paborTe.




3. MeTogunyeckue ykazaHuUs Npu NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUNMAMHE NPOBOAATCS B LEnaxX BblIpaboTKM MNpaKTUYEeCKUMX YMEHUn wu
npnobpeTeHns HaBbIKOB B peLleHnr NpodeCccMoHarnbHbIX 3a4ad.

MoarotoBka oby4aroLerocs K NPakTMYEeCKOMY 3aHATUIO MPOM3BOAUTCS MO BOMpocam, paspaboTaHHbIM Anst
KaXXgoM TeMmbl MpaKTUYEeCKUX 3aHATUn u (Mnv) nekumi. B npouecce noaroToBKM K NPAKTUHECKUM 3aHATUSM,
HeobxoaumMo 06paTuTb 0coboe BHUMaHWE Ha CaMOCTOATENbHOE NU3yHeHMEe PEKOMEHOOBaHHON NUTepaTypbl.

PaboTta cTygeHTOB BO BpeMsi MPakTUYECKOro 3aHATWUSI OCYLLECTBMSETCH Ha OCHOBE 3afaHwui, KOTopble
BblJaloTCs OOyyawwmMmcs B Hadane unm BO BpeMst 3aHATMSA. Ha npakTMyeckux 3aHSATUSX MNpUMBETCTBYETCS
aKTMBHOE y4acTue B 0OCYXOEHMN KOHKPETHbIX CUTyaLMin, CMOCOBHOCTb Ha OCHOBE MOJTyYEHHbIX 3HAHWUN HaxoAWTb
Hanbonee adeKTMBHbIE pELLEHUS MOCTaBMEHHbIX MNPOGMeM, ymMeTb HaxOAWTb MONE3HbIN [OMONHUTENbHBIN
mMatepuan no TemaTuke 3aHATMI. Ha npaktnyeckmx 3aHaTusix obydaromecss OOMKHbI YMeTb BbipaboTaTb
onpeaeneHHble peleHns no obo3HayeHHon npobneme. B 3aBUCMMOCTM OT CMNOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATMsA, obLen NnoaroToBkM obyvaloLWMXCa npenoaaBaTenb MOXET noackasartb 00yyaromMmMcs anroputm
peLleHnsa unu nepeoe OeWCTBUe, UM ykasaTb obLllee HanpasneHue paccyXaeHun. [lonyyeHHble pesynbTaThbl
obcyxxaalTes ¢ No3nuun nx agekBaTHOCTU N 3PAEKTUBHOCTN B PACCMOTPEHHOM CUTYaLUN.

4. MeTopunyeckue ykasaHusi N0 camOCTOATENbHOM paboTe

OpraHu3aums caMmoCTOATENbHOM paboTbl 0BYYaOLLMXCA OPUEHTUPYETCH Ha akTUBHbIE METoAbl OBnageHus
3HaHMAMU, pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Mepexo OT MOTOYHOro K MHAMBUAYann3MpoBaHHOMY OByYeHWIO C
y4yeToM NoTpebHOCTEN U BO3MOXHOCTEN 0by4atoLLerocs.

CamocTtosATenbHas paboTta ¢ y4yebHukamy, y4yebHbIMM NOCOOMAMMU, HaAy4YHOW, CMNPaBOYHOW NUTEpPaTypown,
mMaTtepuanamm nepvoguveckux msgaHui u MIHtepHeta siBnaetca Hanbonee adhpeKkTMBHBIM METOAOM MOMyYEeHUs
OOMONHUTENBbHBLIX 3HAHWIW, MO3BONAET 3HAYUTENIbHO aKTMBM3UPOBaTb MPOLECC OBnageHus uHdopmaumen,
cnocobcTByeT Gonee rnybokoMy yCBOEHMIO M3yyaemoro MaTtepuana. Bce HOBble MOHATUS MO u3yvyaemowm Teme
HeobX0AMMO BblyYNTb HAU3YCTb.

CamocTosaTenbHas paboTa peanusyeTcs:

® HENOCPeACTBEHHO B NpoLecce ayanTOPHbIX 3aHATUN;

® Ha NeKkumax, NPakTUYECKMNX 3aHATUSX;

¢ B KOHTaKTe C npenogasaTteneM BHE paMOK pacrnncaHus;

e Ha KOHCynbTaumsx MO y4ebHbIM BOMpocaMm, B XO4e TBOPYECKMX KOHTaKTOB, MpM nMKBMAALMUK
3a00/IKEHHOCTEN, NPY BbINONHEHUN NHAMBUAYamMbHbIX 3a4aHui U T. 4.;

® B METOAMYECKOM KabunHeTe, Aoma, Ha kadeape npu BbINONHEHNN OByYaOLLMMCS YY4EOHbBIX U NPAKTUYECKNX
3agav.

O beKkTnBHLIM  CPeACTBOM  OCYLUECTBNEHUST OOyvawlmMMCcs caMoCcToaATenbHOW paboTel  sBNSeTCs
3NeKTpOHHas MHdopmMaunoHHo-obpasoBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaeTr JoOCTynm K
yyebHblM nnaHam, pabouum nporpaMmam OucCuMnivH - (Mogynen), npakTuK, K W30aHWAM  3MNEeKTPOHHbIX
OMBNMOTEYHBIX CUCTEM.

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

paboTbl
Tabnuua 11
KHWXHbIN JNlutepartypa
Ne ABTOp(bl), HAUMEHOBaHWe, MecTo, roa u3gaHus d’o:’j"_"gm)) ansa
n/n (ecnu ecTb, ykasaTtb «rpud») ANEKTPOH. y4yebHas cznsng::;
pecypc (3P) P
1. Pomeriko M.B. AapoanHammnyeckmii pac4eT CUCTEM BEHTUASALMN C oP + +

MeXxaHU4ecknum nodyxaeHnem [OneKTPOHHbIN pecypc]: yuebHoe nocobue/
Pomeinko M.B., XXunbHukoB B.b.— OneKkTpoH. TeKCTOBblE AaHHble.—
Camapa: Camapckuii rocygapCTBEHHbIV TEXHUYECKUA yHnBepcuTeT, A6C
ACB, 2016.— 248 c.— Pexum gocrtyna:
http://www.iprbookshop.ru/83593.html

2. Pomeriko M.B. OtonneHne n BEHTURASAUMS NPOMbILLNEHHOrO 34aHus P + +
[OnekTpoHHEIN pecypc): y4ebHoe nocobue/ Pomeriko M.B., Canapes
M.E.— OnekTpoH. TekcToBble AaHHble.— Camapa: Camapckuin
rocyaapcTBeHHbIM TexHudeckun yHueepcuteT, 36C ACB, 2016.— 143 c.—
Pexum goctyna: http://www.iprbookshop.ru/62895.html

3. Bekkep A. CucTeMbl BEHTUNALMKU [QNEKTPOHHBIV pecypc]: y4yebHoe oP + +
nocobue/ bekkep A.— JNeKTPoH. TekcToBble AaHHble.— M.: TexHocdepa,
2007.— 240 c.— Pexwum goctyna: http://www.iprbookshop.ru/12746.html

4. 3enukos B.B. CnpaBo4YHUK NHXEHEpPa MO OTOMNSIEHWNIO, BEHTUASLMN U P +
KOHAMLIMOHMPOBaHUIO [OneKkTpoHHbIN pecypc]/ 3ennkos B.B.— GnekTpoH.
TekcToBble AaHHble.— M.: iHdpa-UHxeHepus, 2013.— 624 c.— Pexum
poctyna: http://www.iprbookshop.ru/13551.html

5. BeHTnNAUMS NPOMBILLNEHHBIX 34aHWUIA 1 COOPYXEHUI [ONeKTPOHHbIN oP +
pecypc]: y4ebHoe nocobune/ — IneKTPOH. TEKCTOBbIE AaHHble.— HKHUIA
Hosropopa: Huxeropoackuii rocygapCTBEHHbIN apXUTEKTYPHO-
cTpoutenbHbln yHuBepcuteTt, O6C ACB, 2011.— 178 c.— Pexum goctyna:




http://www.iprbookshop.ru/15978.html

6. CpepacTtsa n3mepeHns napameTpoB U MOAenMpoBaHMe NpoLieccos B oP + +
cuctemax obecneveHnss MUKpoKnumaTa [SNekTpoHHbIN pecypcl:
nabopaTopHbIV NPaKTUKYM ANt CTyAEeHTOB, 00yyatoLmxcs no nporpamme
6akanaspwuaTa no HanpasneHunio 270800 «CTponTenscTBO», NPOUIbL
«TennorasocHabeHne 1 BEHTUNAUMA»/ — ONEKTPOH. TEKCTOBbIE
AaHHble.— M.: MOCKOBCKMI rocyAapCTBEHHBIN CTPOUTENBHBIN
yHuepcuteT, O6C ACB, 2014.— 16 c.— Pexwum gocTtyna:
http://www.iprbookshop.ru/30359.html

7. OdpopmneHne BbINyCKHOM KBanMdUKaLMOHHON paboTbl MO OTONIEHNIO U P + +
BeHTUNAumMmK: metog. ykas. / Coct. M.b. Pomenko, M.E. Canapes. —
Cawmapa: Camap. roc. TexH. yH-T, 2018. — 80 c.

8. BeHTunauusa obLiecTBEHHOro 3aaHus: MeToa. ykasaHus / oP + +
Camap.roc.texH.yH-T, TennorasocHabxeHune n BeHTunauus, coct.: M. B.
Pomeiko, B. B. XXunbHukos.- Camapa: 2017.- 128 ¢

Locmyn obyyarowuxcs k QP HTb Caml TY (elib.samgtu.ru) ocywiecmernsiemcsi nocpedcmeom 3/1eKMpPOoHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI'TY o f1oeuHy u naposio.

7. MNMepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIN, UCMONb3YyeMbIX NPU OCYyLLECTBIIEHUN 06pa3oBaTeNibHOro
npouecca no avcuuniuHe (Moaynio), BKNYas nepeyeHb NporpaMmmHoro obecneyeHus

Mpn  npoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTca  MynbTUMeAuHoe  obopyaoBaHue.
OpraHuszoBaHo B3aumMogencTBue obyvawuleroca W npenogaeBatenss C  UCMOMNb30BAHWEM  3IIEKTPOHHOM
NHMOPMaLMOHHON 0b6pasoBaTenbHON Cpeabl yHUBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MPOUCXOoXAeHUs1
HasBaHue (nMueH3noHHoe nnu ceBoboaHo
n/n (npoussoguTtens) (MHOCTpaHHOEe unn
pacnpocTpaHaemMoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOAHO pacnpocTpaHseMoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice cBOOOAHO pacnpocTpaHsaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4yHo-npaBoBas NULIEH3NOHHOEe HMNO «BMWA» oTeYvyecTBeHHOe
cuctema «KoHcynbTaHT
[noc»
4. |AHTMBUMpYC Kacnepckoro NMLEH3UOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE
8. MNepeyeHb pecypcoB MHPOPMaALMOHHO-TeNTIeKOMMYHUKaLMOHHOW ceTu «MIHTepHeTy,
npoceccnoHanbHbIX 6a3 AaHHbIX, UH(hOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
(]
|"|‘j|_1 HanmeHoBaHue Kpatkoe onucaHue Pexunm pocTtyna
1 | OnekTpoHHO-bMGNMoTeYHas cuctema OneKTpoHHO-6MBNMoTEYHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AneKTpoHHasa 6ubnmnoTteka https://elib.samgtu.ru/
Caml TY Camvl'TY
2 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue maTtepuanbHO-TeXHUYECKON 6a3bl, HeOOX0AMMOM ANsl OCYLLEeCTBNEeHUA obpa3oBaTesibHOro
npouecca no AucuunivHe

JIeKUNOHHbIe 3aHATUA

AyaouTtopun Oons NeKUMOHHbIX 3aHATUN YKOMMIEKTOBaHbI MeBEenbio U TEXHUYECKUMIN cpeacTBamMmu oby4veHus,
cnyXawummn ans npefctaBneHnst ydebHol uHdopmaumm 6onblion aygutopumn (Habopbl AEMOHCTPALMOHHOrO
obopynoBaHust (MPoOeKTop, 3KpaH, KOMMbIOTEP/HOYTOYK).

NaGopaTopHble 3aHATUSA
[na nabopaTopHbIX 3aHATUIA UCNONb3YeTCA ayaUTOPUsi, OCHALLLeHHasi YyCTaHOBKaMU.

MpakTuyeckue 3aHATUA
Ayontopum Anst NpakTUYECKMX 3aHATUIA YKOMMMEKTOBaHbI CNeLMann3MpoBaHHoOn Mebenbto 1 TEXHUYECKMMUI
cpeacTBaMu 00y4veHus (MPOEKTOp, SKpaH, KOMMNbITEP/HOYTOYK).

CamocTtosTenbHasa pabora

MomeleHna Ans caMoCTOSATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTBIO
noakmnoyeHnsa k cetu «VIHTepHeT» M OO0CTYyNoM K 3IEeKTPOHHOM WHMOpMaUMOHHO-0Opa3oBaTenbHOW cpeae
CamlTY:

e MeToAMYeCKUn kabuHeT (aya. 9).



10. ®DOHA OLEeHOYHbIX cpeAacTB No gucuuniinHe

®doHO OLEHOYHbIX CpeacTB AOMsi NPOBEAEHWSI TEKYLIEro KOHTPONS YCMeBAeMOCTU M MPOMEXYTOYHOW
aTTectauuun npegcraeneH B MNMpunoxexHun 1.

MOoNHbIM KOMMNIEKT KOHTPONbHBLIX 33adaHuA WM WUHbIX MaTepuanoB, HeobxoouMbIX AN OLEeHWBaHUS
pe3ynbTaTtoB 00y4YeHMs NO AUCUMNIMHE, NpPaKTUKE XpaHUTCA Ha kadeape-paspaboTtyumke B OymMakHOM W
3NEKTPOHHOM BUae.



MpunoxeHwue 1
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1. I'Iepeqel-lb KOMMeTeHLUn, UMHAOUKATOpPOB AOCTUNXEHUA KOMMeTeHUUn n NMpU3HaKoB nposAaBreHns
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 un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA PesynbTathbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun obyyeHus
He NpegyCcMOTpPeHbl y4eOHbIM NNaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HanmeHoBaHue
KOMMETEHLMN KOMNeTeHLMM MHAMKaTopa AOCTUXEHUA 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 3NIEMEHTOB 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
TennorazocHabXeHns U BEHTURALMN
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
TennorasocHabXeHns1 1 BEHTUNSALUK

NK-1.4

BbiGOp KOMMNOHOBOYHOIO PELIEHNS
CUCTEMbI TEMNOCHAOXEHMUS
(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 TensorasocHabxeHust
N BEHTUNSUMK

B2 MNK-1.2

BrapeTb: MmeToamkon Bbibopa
NPOEKTHOro peLleHns1 MO NMOBbILLEHNID
3HepreTn4eckomn apPeKTMBHOCTU




CUCTEM TennorasocHabXxeHus n
BEHTUNAUUNN

MNK-1.5

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

35 MK-1.5

3HaTb: OCHOBHbIE MPOEKTHbIE PELLEHNS
MO NOBbILLIEHNIO S3HEPreTUYECKON
3(PPEKTUBHOCTU CUCTEM
TennorasocHabXeHnsa 1 BEHTUNALUM
Y5 MNK-1.5

YMeTb: BbIOMpaTh BapuaHTbl MPOEKTHOrO
peLleHunsi No MoBbILLIEHNIO
AHepreTn4eckom appekTMBHOCTH
CUCTEM TennorasocHabxeHns n
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: OopMnATbL TEKCTOBYHO 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 CUCTEMbI TENNOCHabXeHWs
(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: MmeToaukon nposepkm
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

Mpenctaenexue u 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 cucTemsl
TennocHabxeHus (rasocHabxeHuns;
BEHTUMALMUN) HA OCHOBE CPaBHEHWUS
TUMNOBbIX PELUEHUA OTAENbHbIX
3MEeMEHTOB U y310B

31 MK-2.1

3HaTb: HOpPpMaTMUBHO-TEXHNYECKMNE
[OKYMEHTbI; yCTaHaBnmBatoLme
TpeGoBaHUsi K pac4eTHOMY
060CHOBaHUIO NMPOEKTHOTO peLleHns
CcUCTEM TennorasocHabXeHus n
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: BbIbupaTb HOpMaTUBHO-
TeXHUYEeCKMEe JOKYMEHTOB;
ycTaHaBnueatwoLwme TpeboBaHms kK
pac4eTHoMy 060CHOBaHWIO NPOEKTHOrO
peLLeHnNsi cMCTeM TensiorasocHabxeHus
W BEHTUNALNN

Y4 NK-2.4

YMeTb: BbINonHATL pacyeTbl OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM 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: OCHOBHblE 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: Onpeaensatb OCHOBHbIE
napamMmeTpbl MHXEHEPHbBIX CUCTEM U
obopynoBaHus cuctem
TennorasocHabXeHns U BEHTUNSALMK
Y5 MNK-2.5

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

B2 MNK-2.2

BnageTtb: METOANKOWN OLIEHKM OCHOBHbIX
XapaKTepUCTUK 3HeProadpdekTMBHOCTH
CUCTEM TEnnorazocHabXxeHns 1
BEHTUIIALMM

NnK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI BEHTUNALNN
BO3ayxa

32K-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEepPHbIX CUCTEM U 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus u
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
WHXXEHepHbIX CUCTeM 1 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus 1
BEHTMNSILUU

MNK-2.6

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

Y6 MNK-2.6

YmeTb: Onpegensitb CTOMMOCTb
NPOEKTHOro PeLUEHNs1 CUCTEM
TennorasocHabXeHns n BEHTUNALMM MO
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
peLLeHNsi CUCTEM TensorasocHabxeHus
1 BEHTUNALNN

B4 NK-2.4




Bnagetb: METOOUKOMN OLIEHKN OCHOBHBbIX
TEXHUKO-9KOHOMUYECKUX MoKasaTenemn

NPOEKTHOro pelweHnda cuctemMm

TENorasocHabXXeHnst U BEHTUNSLMM

nK-2.7
MpeacraBnexve u 3awuta
pe3ynbTaTtoB 060CHOBaHVE

NPOEKTHbIX PeLUEHNA CUCTEMbI

Y8 MNK-2.8

Ywmets: [Npeacrtaesnath u 3awuaTb
pesynbTaTbl paboT no paspaboTke

NPOEKTHOro pelweHna cuctemMm

BEHTUNALNN)

TennocHabxeHns (ra3ocHabXeHus;

TennorasocHabXXeHnst U BEHTUNSLMK

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

Tabnuua 4
OueHoYHbIe cpeacTBa
BeHTunauus: obwme Bopbba ¢ wymom 1
cBegeHns. OpraHu3aums | Bubpauusamm B cuctemax | MectHasa BeHTMRAUUA -
ABapuiiHas
BO3ayxoobmeHa BEHTUNALMN O6LwweobmeHHas BOHTUNSALMS
Koa n BeHTUNAUMOHHbIE Mpoknagka BEHTUNAUMSA Oco6 n
MHOuKaTop CUCTEMBI BO34yXOBOAOB B 3aaHuun | Bo3gyliHo-Tennosble COLEHHOCT pomexyTo
BEHTUMSALMM NPOU3BOL YHasA
[ocTukeHus | BosayxoBoabl U KaHanbl CaHuTapHo- 3aBecbl WMbepHoro
CTBEHHbIX NOMeLLEeHM]| aTTecTauumsa
KOMMNEeTEeHUUUN | BeHTUNSALMOHHBIX CUCTEM rMrmeHn4Yeckme m TMna
Ob6opypoBaHue TexHonorn4yeckme Cwuctembl acnupaumm E:gﬂ::gs;z
BEHTUNSALMOHHBIX OCHOBbI BEHTMIIAUMM | U MHEBMOTpaHcnopTa
YCTaHOBOK NPOMbILUSIEHHBIX 34aHWU
HavmeHoBaHWe OLeHOYHOro cpeacTBa Ok3ameH,KI1
NK-1.1 31 MK-1.1 31MK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31MK-1.1 | 31MNK-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
NK-1.2 32MK-1.2 32MK-1.2 32 MK-1.2 32MK-1.2 32 MK-1.2 32 MK-1.2 32 MK-1.2
Y2 NK-1.2 Y2 NK-1.2 Y2 NK-1.2 Y2 MNK-1.2 Y2 NK-1.2 Y2MK-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 33MK-1.3 | 33 MK-1.3
Y3 MNK-1.3 Y3 MNK-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 B1MNK-1.1 B1 NK-1.1 B1 NK-1.1 B1MNK-1.1 | B1MNK-1.1
NK-1.4 34 MNK-1.4 34 MNK-1.4 34 MNK-1.4 34 MNK-1.4 34 MNK-1.4 34MNK-1.4 | 34MNK-1.4
Y4 NK-1.4 Y4 NK-1.4 Y4 NK-1.4 Y4 NK-1.4 Y4 NK-1.4 Y4NK-1.4 | YANK-1.4
B2 NK-1.2 B2 NK-1.2 B2 NK-1.2 B2 NK-1.2 B2 NK-1.2 B2 NK-1.2 | B2MNK-1.2
MNK-1.5 35MK-1.5 35 MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 | 35MNK-1.5
Y5 MNK-1.5 Y5 MNK-1.5 Y5 NK-1.5 Y5 MNK-1.5 Y5 MNK-1.5 Y5MNK-1.5 | Y5MNK-1.5
MNK-1.6 36 MNK-1.6 36 MNK-1.6 36 MK-1.6 36 MNK-1.6 36 MNMK-1.6 36 MK-1.6 | 36 NK-1.6
Y6 MNK-1.6 Y6 NK-1.6 Y6 NK-1.6 Y6 MNK-1.6 Y6 NK-1.6 Y6 MNMK-1.6 | Y6 NK-1.6
B3 NK-1.3 B3 NK-1.3 B3 MNK-1.3 B3 NK-1.3 B3 NK-1.3 B3 NK-1.3 | B3MNK-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 37 NK-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 MNK-1.4 B4 NK-1.4 B4 NK-1.4 B4MNK-1.4 | B4MNK-1.4
MNK-1.8 Y8 MNK-1.8 Y8 NK-1.8 Y8 NK-1.8 Y8 NK-1.8 Y8 NK-1.8 Y8 MK-1.8 | Y8 MNMK-1.8
MNK-1.9 38 MK-1.8 38 MNK-1.8 38 MNK-1.8 38 MNK-1.8 38 MK-1.8 38MK-1.8 | 38 MK-1.8
Y8 MNK-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
NnK-2.1 32 MK-2.2 32MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2
NK-2.2 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MNK-2.1 31 MK-2.1
33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33MK-2.3 | 33MK-2.3
35 MK-2.5 35 MK-2.5 35 MK-2.5 35 MK-2.5 35 MK-2.5 35MK-25 | 35MK-2.5
Y1 MNK-2.1 Y1 MNK-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 B1NK-2.1 B1 NK-2.1 B1 NK-2.1 B1MNK-2.1 | B1MNK-2.1
MNK-2.3 32MK-2.2 32MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2
34 MNK-2.4 34 MNK-2.4 34 MNK-2.4 34 MNK-2.4 34 MNK-2.4 34MNK-24 | 34NK-2.4
Y3 MNK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 MNK-2.3 | Y3MNK-2.3
Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5MK-25 | Y5MNK-2.5
B2 NK-2.2 B2 NK-2.2 B2 MNK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 | B2 MNK-2.2
NnK-2.4 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
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 MK-2.2 32MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2
MNK-2.6 Y6 MNK-2.6 Y6 NK-2.6 Y6 NK-2.6 Y6 NK-2.6 Y6 MNK-2.6 Y6 NMK-2.6 | Y6 NK-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 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MK-2.3 B3 NK-2.3 | B3 MNK-2.3
B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 NK-2.4 B4 MNK-2.4 | B4MNK-2.4
NnK-2.7 Y8 NK-2.8 Y8 MNK-2.8 Y8 NK-2.8 Y8 MNK-2.8 Y8 NK-2.8 Y8 MK-2.8 | Y8 MK-2.8




2. TunoBble KOHTPOIbHbIE 3a4aHUA UNN UHble MaTepuanbl, Heo6xoauMbIe AN OLUEHKU 3HAaHUM, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATeNbLHOCTU, XapaKTepusylowme npouecc (hopMUPOBaAHUA KOMMNETEHUMIA B Xoae
ocBoeHUA obpasoBaTenbLHON NporpaMmmbI

2.1. ®opMbl TeKyLLEro KOHTPOSS yCNneBaeMoCcTH

KypcoBou npoekT

Cemecmp 8
KypcoBoi npoekT «BeHTUnsauna npombILeHHOro 34aHus»

Temamuka: «BeHTURAUNA TEPMUYECKOTO Liexay, « BeHTUNSALMS Ky3HEYHO-TEPMUYECKOTO OTAENEHMUS»,
«BeHTunsaums KyaHe4yHoro otTaeneHms».

UcxodHbie daHHbIe:

- TEXHONOTMYECKME N CTPOUTENBHbIE MiaHbl, pa3pes 34aHus, crneunpukauns TEXHONOMMYeCKoro
obopyaoBaHus;

- 3a/laHue K BbINOMHEHMWIO KYPCOBOIO MPOEKTa.

Tunoeol 6n1aHK 3a0aHusi:
3apaHue

Ha KypCcOBOW NPOEKT
«OTonneHne n BEHTUNALMSA NPON3BOACTBEHHOIO 34aHUA»

CrygoeHty Kypca__ 4 rp. npocoune TI'B
Tewma: BeHmunauus mepmuyeckoeo uexa
MCXOOHbIE OAHHbIE
1. leorpacuyeckoe nonoxeHme obbekTa rop. Camapa BapwaHnt 5

2. Mpoun3BoacTBEHHOE 30aHNE PACMONIOXEHO Ha NPOMBILLNEHHON NMoLWaake.
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. CtponTtenbHble kKOHCTpykuum (nuct Ne 1).
Ky3HeuHble u TepMuyeckme Npon3BoaCcTBa OTAENEHbI OT CMEXHbIX LIEXOB CMOLLHON CTEHOW, AOXOoAsLLEeNn A0
(POHAPHOro NEPEKPLITUS; KONTOHHBI — XeNe300eTOHHbIE;
dhepmbl — MeTannuyeckme; yHOaAMEHTbI: MOA KONTOHHbI -MOHOJSUTHbIN XXene3o0eToH, Nog cTeHamu — COOPHbIN
MNEHTOYHbIN, NOA TEXHOMNOrM4Yecknm obopyaoBaHMeM — BbICTyNaeT 3a ero rabaputbl Kpyrom Ha 250 mm.
CTeHbl — KNPMWYHbIE, TONLLUHOM 510 mm
doHapu — aspaLnoOHHO — CBETOBbIE C OAHO- NN ABYXbAPYCHbIMU CTBOPKAMU; NepennéTthbl U CTBOPKM
MeTannuyeckue; ocTekneHne ognHapHoe; Bolcota npoéma h = 1,5+2,0 m.
OkHa B MeTanmnmyeckux nepensnértax; oCTEKNEHNE — BOWHOE; CTBOPKU — BEPXHENOABECHbIE (CMELLIaHHOM
noasecku) Boicoton 600-750 MMm.
Yron packpbiTust oHapHbIX paMyr U OKOHHBLIX CTBOPOK NPUHSATL = 15-60 ©, no pacyéTy .
CT1ékna TomnwmnHOM 5 MM, 3Ha4YMTENbHO 3arpsi3HeHbI.
MepekpbITHa — COOPHbIE Xene3obeTOHHbIE NNNTLI ; KPOBMA — pybepoun Ha MacTuke CO CTEKINOBOSIOKHOM MO
yTennutento. KOHCTPYKLUMSA NEePEKPbITUS NO3BOMSIET MOHTUPOBATb Ha HEM LIeHTpoGexHble BeHTunATopbl Ne3 1 Ne 4
¢ pabounm Konecom Ha Barsy aMneKkTpoaBuUraTensi Npu ycTaHoBKE Ha BUOPOOCHOBAHUM .
Monbl — Ha rpyHTE HEYTEMMNEHHbIE.
HapyxHble BopoTa — pacnaluHble, ABYMNONbHbIE UMW OOHOMNOMbHbIE (OTKATHbIE, pa3aBUXHbIE, NOA3EMHbIE)
pasmepom _ 3x3m .
6. ConpoTuBneHne Tennonepegaye orpaxaaroLmx KOHCTPYKLUMIA NPUHSTD

Ro"=Ro™
7. KoathduumMeHT NornoLLeHns CoNHEYHON pagmauum MatepmanoM Hapy>XHOM NOBEPXHOCTM NOKPLITUSA 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 .KonnyecTtBo paboTatowmx B ogHy cMeHy - 20 4en. (Myx4uH - 20 yen.,
XEHLLMH- yen.). Metann B Buge cranbHbIX 3arotoBok maccow no 0,5-2,0 kr B konwnd. 3 ( 4,5) TOHH B CMeHYy (B
WMHCTpPyMeHTarnbHoM npoussoactee 1,2,3) 3aB03UTCA CHapyxu ( U3 cocegHEero NOMeLLEeHMs ) Ha aBTOMaLLMHax
3N — 130 (311 — 150, KAMA3, MAS -500) nnu anektpokapax OAuvH ( ABa) pasa B CMeHY.
Bpewmsi pasrpy3ku metanna o 1 4 (MHCTpyMeHTanbHOM Npou3BoACTBE — [0 2 4).
Mo uexy MeTann nepemeLLaeTcsi C MNOMOLLbIO MOCTOBOW Banky Wnu Ha anekTpokapax.
Mpun xumunyeckon obpaboTke MeTanna NpuHSATL: paboyee paccTosiHWE OT 3epkarna pacTBopa 4o 6opTa BaHHbl h=
0,1(0,15; 0,2) ™.




Mpouecc TpaBneHnsa usgenun NponsBoaMTCA B KOHLEHTPUPOBAHHbLIX XONOAHbIX UK pa3baBneHHbIX HarpeTbiX
pacTBOpax CEpPHOM UK CONSAHON KACHOT .

Mpouecchbl XMMUYeckoro 06e3xnprBaH1sa 1 HemTpanu3aumm NpoTekatoT B wenoyax npu t>50 °C.

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

11. TennoTBopHas CNOCOBHOCTL YCMOBHOMO TBEPAOIo U xuakoro Tonnmea QuP=35600 kx/HMS,

12. B uexe nmerotca (He nmelTcs) ropsaume TpybonpoBoabl C HAPYXHbIM AMaMeTPOM U30MAL MM

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

13. KoHueHTpauus nbinv B Bo3gyxe, yaanseMom nus ounctHoro 6apabana , C1=2,5+3,5r/m3. NpegensHo
OONyCcTMMas KOHLEHTpaumMs Nbinn B Bo3ayxe paboyein 30Hbl Cp.s. =4-6 Mr/m3. O DEKTUBHOCTL MbINEOYNCTHOrO
yctpoiictBa 77 = 0,88 —0,92. Meinb 11-11l rpynn AucnepcHoCTU.

COCTAB NMPOEKTA

a) 8 pac4émHoU Yacmu rMosicHUMesIbHoU 3anucku Heo6xodumo :

1. BbIGpaTb NapaMeTpbl HAPYXXHOIO N BHYTPEHHEro BO34yXa;

2. onpegenutb KO3 MULMEHTBI TeNNonepeaayn orpaxaatLLmx KOHCTPYKLMNA;

3. paccuuTaTb NOTEpPU TENMa Yepes orpaxgaroLme KOHCTPYKLMHK;

4. paccuvTaTb NOTEpu Tenna, 3aTpayeHHOro Ha HarpeB MaTepuana, TpaHcnopTa, NOCTyNarLero B LEX;

5. paccumTatb BENUYMHbBI TENMIONOCTYNNEeHMn oT obopyaoBaHus, anekTpogBuraTenem, OCBeLLeHWs, Noaen, ot
OCTbIBaIOLLEro MaTepunana, CofHeYHOW paguaumm (4epes CBETOBbIE NPOEMbI, MOKPbLITHSA);

6. cocTaBuTb TennoBon GanaHc NOMELLEHUI MO BCEM NepuodaM roaa;

7. paccyuTaTb KONMYECTBO BPEAHbIX BELLECTB, MOCTYNalLWMX B BO34yX NOMELLEHNS;

8. BbIOpaTb Cxemy opraHusaumn Bo3gyxooOMeHa;

9. onpegenuTb pacxod Bo3gdyxa, yaansemoro Yepe3 MecTHble OTCOChI (MO 3aA4aHHbIM OTCOCaM AaTb PacyHET
noapo6HbIN);

10.onpegennTb pacxo Bo3ayxa, nogaBaemMoro Bo3ayLHbIMU AyLIamMu;

11.cocTaButb BO3QyLUHbIE U TEMNOBO3AYLWHbIE 6anaHChl 1 paccunTaTb BO3a4yxoobmeH obLieobmeHHON
BEHTUNALMKN AN TPEX Nepnogos roaa;

12.nponsBecTn pacyéT aspauun (Mpu ee HanU4MKn) Ans TENMOro U NepPexo4HOro NepMoAoB roaa;
13.nopgobpatb 1 paccunTaTe BO3gyxopacnpeaenvreny;

14.paccuntaTtb BO34YyLLIHO-TENSIOBYIO 3aBECY;

15.paccuutatb ceTb BO34yXOBOLAOB MPUTOYHOM, BLITSDKHON CUCTEM BEHTUIIALMM OOLLEro HasHa4YeHnst unm
acnupauuu;

16.npoun3BecTu pacyéT 1 NoAOOP OCHOBHbIX 3IEMEHTOB B PACCYUTaHHbIX BEHTUIALMOHHBIX CUCTEMAaX
(BEHTMNATOPOB, Kanopugepos, O4YUCTHLIX YCTPONCTB, NPUTOYHLIX YCTAHOBOK); B OCTarbHbIX cMcTeMax noabop
OCYLLECTBUTb NO OPUEHTMPOBOYHBIM AAHHbIM;

NMPOU3BECTU pacyéT AeXypHOro oTonneHus, (nogobpatb HarpesaTenbHble NPUMBOPBI, BO3OYLLUHO-OTONUTENbHbIE
arperarbl);

17.BbINONHUTL TMAPaABANYECKUI pacyeT OAHON CUCTEMbI TEMNOCHabxeHus, nogobpaTts perynupytoLlme KnanaHbi;
6) e epaghuyeckol HYacmu 8bINoIHUMb:

1. NNaH n paspes 30aHnst C pa3MeLLEHNEM Ha HUX TEXHOMOMMYECKOro 0060opyLoBaHUs, CUCTEM OTOMMEHNS,
BEHTUNALMU N TennocHatxeHna mactad 1:100;

2. aKCOHOMETPUYECKNE CXEMbI PACYETHBIX CUCTEM BEHTUNALNM — OOHOW NPUTOYHOWN; OAHON BbITSXKHOW CUCTEMbI
unu cuctemol acnupavmm. M 1:100;

3. paboumne YepTexn 0gHON NPUTOYHOM KaMepbl co crneumdukaunen eé anementos, M 1:50;

1. cxemy cucTem OTONNEHUs unm TennocHabxeHns kanopudepos;

2. cxeMy 06Bs3KM KanopnudepoB OAHOW MPUTOYHON CUCTEMBI;

3. pabouve YepTexu MeCTHOro 0Tcoca, y3rnoB 1 getanen no 3agaHuto.

OpHeHTUPOBOYHLIE AaHHble MO 00BbEMY BbINOMHAEMbIX padboT

Nen/n HanmeHoBaHue pabot Hons npoekta,%
1. Bbibop pacyéTHbIX NapameTpoB, pacyET NoTepb TEMIOTHI 5
2. CocTaBneHue TennoBoro 6anaHca 10
3. CocrtaBneHuve TennoBo3g. 6anaHca U BbIMONHEHWE BCEX CBA3AHHbIX C HAM 20
pacyéToB
4, Pacuyét ceTelt BO3QyxOBOLOB 1 BO3adyxopacnpegenurenen 10
5. Bbibop v pacyéT BeHTUNSAUMOHHOro obopyaoBaHus 5
6. padhmnyeckasa YacTb NpoekTa 45
1. OdopmneHne NOICHUTENBLHON 3anNUCKn 5

Tunoesnie eonpochkl K KYypcoeoMy rpoeKkmy:

1. Kak npuHumMatoTcsa napaMeTpbl Bo3ayxa B paboyeii 30He U napameTpbl Hapy»XHOro Bo3ayxa?

2. insi yero cocTaensieTcs TennoBoin 6anaHc nomelleHus? MNepeyncnutb cocTaBnsoWwme Tennosoro 6anaHca.
3. MepeyncnnTb TUMbl MECTHLIX OTCOCOB, MPUHATLIX B MPOEKTEe, 06 BACHWUTL NPUHLIMMN PaGoThI.



4. ins yero ycTpamBaeTcs BO3aylLHoe AylumpoBaHue? Kak npuMHMMmaloTcs HopMupyeMble napameTpbl Bosdyxa npu
BO3AYLUHOM OYLUIMPOBaHUN?

5. HanucaTb ypaBHeHUst BO3AYLLHOIO M Tennoeoro GanaHca.

6. OCHOBHble 3aBMCUMOCTM MPW BbIMOMHEHUM a3POANHAMMUYECKOro pacyeTa CUCTEMbl BeHTUNAUMM oblLuero
Ha3Ha4YeHus.

7. MpuHumnbl pacyeTta cucTeM acnupaumun. O6opyaoBaHMe AN O4YMCTKM BO3AyXa OT Mbiu.

8. Kak nogo6paTb BEHTUNSATOP NPUTOYHOW, BLITSXKHON CUCTEMbI, CUCTEMbI acnvpaumnm?

9. Kak ycTpoeHo AexypHoe oTonneHune uexa?

10. OCHOBHbIE NPUHLMMbI TMAPABIIMYECKOrO pacyeTa CUCTEMbI TEMNocHabkeHWs, Noabop perynupytoLLero Knanaxa.

Tpe6oeaHusi K 8bINOJIHEHUI KYPCO8020 NpoeKkma:

1. BbibpaTb napameTpbl HAPY>KHOTO 1 BHYTPEHHEro Bo3ayxa.

2. OnpegenuTb k03pduULMeHTbl Tennonepeaaydm orpaxKaaroLmnx KOHCTpyKUuin. PaccunTtate notepyn TennoThbl
Yepes orpaxkaatoLme KOHCTPYKLUMM, NOTEpU TENNOThI, 3aTpadeHHOM Ha HarpeB Matepuana, TpaHcnopTa.

3. Paccuntate BenMYUHbI TENNONOCTYNNEHUA OT 0bopyaoBaHUS, AnekTpoaBuraTenen, OCBeLLeHUs, noaen,
OT OCTbIBAIOLLIErO MaTepmana, CofTHe4YHOM pagnauun.

4. CoctaBuTb TennoBon 6anaHc NoOMeLLEHMIA MO BCEM Nepuogam roga.

5. OnpegenuTb pacxon Bo3ayxa, yaansaemoro Yepe3 MecTHble OTCOCHI.

6. OnpepgenuTb pacxon Bo3ayxa, NogaBaeMoro Bo3gyLHbIMU yLlaMu.

7. CocTaBuTb BO34YLUHbIE M TEMIOBO3AYLUHbIE BanaHcbl U paccynTatb BO3AyxXoobMeH o6LeobMeHHOM
BEHTUNALMM ANa TPEX NepnodoB roga.

8. MponsBecTn pacdéT aspaunm (Mpu ee HaNU4MKU) Ans TEMMOro U NePEXO4HOro NepnoaoB roga.

9. Mopobpathb 1 paccunTaTb Bo3gyxopacnpeaenurenu.

10. Paccuutatbe BO34yLIHO-TEMNMOBYIO 3aBECY.

11. Paccuutatb ceTb BO34yXOBOAOB NPUTOYHON, BbITSXXHOM CUCTEM BEHTMNALMM OBLLErO Ha3Ha4YeHMs nnu
acnvpauuu.

12. MpomnssecTn pacy€T n Nogbop OCHOBHBIX ANIEMEHTOB B pacCYUTaHHbIX BEHTUNALMOHHBIX CUCTEMAX
(BEHTMNATOPOB, Kanopugepos, O4YUCTHLIX YCTPONCTB, NPUTOYHBIX YCTAHOBOK).

13. lMponssecTn pacyéT AeKypHOro OTONMEHNS.

14. BbINONHUTL rMapaBnmMyecknii pacyeT OQHOW CUCTEMbI TensiocHabXxeHnsi, nogobpaTb perynupytowme
KranaHsbl.

15. BbINONMHUTL NNaH 1 paspes Lexa ¢ HAHECEHNEM CUCTEM BEHTUNSALNN, BEHTUNSALMOHHOIO 06opyaoBaHus,
cucTeM TennocHabxeHus.

16. BbINONHUTL YCTAHOBOYHbLIN YePTEX NPUTOYHON YCTAHOBKM.

17. BbINOMHUTL CXeMbl CUCTEM BEHTUISLINN.

18. BbINONHUTBL cXeMy cucTemMbl TeNOCHabXeHNsi, 00BA3KY BO34yXoHarpeBaTens.

19. BbinonHuTb Tabnuubl «MecTHbIe OTCOCHI OT TEXHONOrMYeckoro obopyaoBaHms», «Xapakrepmuctuka

BEHTUNALMNOHHBLIX CUCTEM».

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

2.2. PopmMbl NPOMEXYTOYHOW aTTeCTauumn

Jk3ameH

Bonpochbl Kk 3K3ameHy
BeHTunauus n ee 3agayn.
Knaccudmkaums cuctem BeHTUNAuuu.
OCHOBHbIe NPUHLMIMbBI OPraHn3aLmmn Bo3gyxoo0bMeHa B rpaXKaaHCKMX 30aHNSX.
CxeMbl opraHusaLmm Bo3gyxoobmeHa.
CxeMbl pazgaym NpUTOYHOro BO3ayxa B NOMeLLeHue.
MHxeHepHas MmeToamka pacyeTa Bo3gyxopacnpeaeneHust.
Tunbl BO3ayxopacnpenenuTernbHbIX YCTPONCTB.
BoagyxoBoabl paBHOMEPHOW pa3fayn 1 BcacbiBaHUS.
MpUTOYHBIE MEXaHMYECKNE CUCTEMbBI BEHTUIALUKN (OCHOBHbBIE 3IEMEHTHI).
. YcTponcTteo Bo3gyxo3abopa.
. YCTPOWMCTBO NPUTOYHOWN YCTAHOBKM.
. YCTPOWMCTBO BbITSXXHON MEXaHNYECKON CUCTEMbI BEHTUIALMMN, TUMbl BEHTUNSTOPOB.
. TIpUTOYHO-BBITS>KHbIE YCTAHOBKM.
. Cuctembl eCTeCTBEHHOMN BbITSXHOM BEHTUNALUN (3NIEMEHTLI, CXEMbl CUCTEM B 34aHUSAX A0 5 aTaxen n B
MHOMOSTaXHbIX 30aHUSX).
. BbITspkHble WwaxTbl. JdednekTop.
. BosgyxoBogabl 1 kaHanbl.
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17. CkopocTn [OBWXEeHUs BO3dyXa B CUCTEMAx C MEXaHWYEeCKMM U eCcTeCTBeHHbIM nobyxaeHvem. On-
penerneHne paamepoB BO34yXOBOOOB U PELUETOK.

18. Pa3melLeHre NPUTOYHbIX U BbITSXKHbIX YCTAHOBOK B 34aHUW.

19. MNMpoknagka BO34yXOBOAOB B 34aHUW (CXEMbl C BepPTMKamNbHbIM U FOPU3OHTaNbHLIM KOMNEKTOPOM,
TpaH3UTHbIE BO34yXOBOAOB, MPOTUBOMNOXapPHbIE KNanaHsbl).

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

21. Pacyet kanopudepos.

22. 3awmTa kanopmndepoB OT 3aMOPaKMBAHUS.

23. GunbTpbl ANSA OYUCTKN NPUTOYHOrO BO3yXa.

24. TpyHUMNBLlI aspoaMHaMUYECKOro pacyeTa.

25. AspoanHaMmnyeckuin pacHeT MexaHM4eCckon CUCTEMbl BEHTUMALMN.

26. YBsi3Kka OTBETBNIEHUN B a3pOANHAMNYECKOM pacyeTe.

27. AspoagnHamMmnyeckmii pacyeT eCTeCTBEHHOW BbITSXKHOM CUCTEMbI BEHTUNALMMN.

28. NCTOYHUKM LWyMa 1 UX XapaKTepucTuka.

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 ®epepauum

\.| ®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 gncumnnuHe (Moaynto): «BeHTunsuus» 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)
« » 2020 . « » 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 OaBlieHne 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 AaBNEHUs 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 BeHTunatopa: Ps = 1,1 Apuwar= 1,1x200=220 la.

Cemecmp 8
dk3ameH

Bonpochbi Kk 3k3aMeHy

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

2. PacyeTHble napaMeTpbl HapyXHOr0 W BHYTPEHHEro BO34yxa nNpW MPOEKTUPOBAHWM BEHTUNAUMM 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 orpaxgarolime KOHCTPYKUUKW, Ha HarpeB MHMUNLTPaLMOHHOIO BO3JyXa, Ha Harpes
MaTepuana un TpaHcnopTa.

6. BnaroBblgeneHus B Npou3BOACTBEHHOM NOMELLEHUN.

7. Bugbl cucteM NpoOMbILLINEHHON BEHTUMALMM.

8. CaHuTapHO-rMrmeHm4yeckoe 3Ha4eHne MeCTHbIX OTCOCOB. TUMbl MECTHBLIX OTCOCOB.

9. bopTtoBble oTcockl. HasHayeHue, npumeHeHne, Tunbl. OT Yero 3aBMCUMT 3PEEKTUBHOCTL OTCOCa N 0bbem
yAansemoro Bosayxa.

10. KonbLeBble OTCOChI, OTCOCHI C NOAA4YBOM M CAYBOM.

11. BbITsKHble WwKadbl. KOHCTPYKUMS, MPpUMEHEHne, pacyerT.

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

13. BokoBble M HUXKHUE OTCOCHI, KOXYXU, BOPOHKN. [TpuMeHeHue, NpuHLMNbI pacyeTa.

14. BosaylwHoe gylwmpoBaHue.

15. OOweobmMeHHasi BEHTUNALMSA: onpederieHne pacyeTHOro BO34yXO0OOMeHa, pacxoda HapyXHOro BO34YXa;
BO3MOXHOCTb  MPUMEHEHUS  PELMPKYNSUMM;  OCHOBHblE  MPUHUWMMNBbI  OpraHu3auuMmM  Bo3gyxoobmeHa B
NPOU3BOACTBEHHOM MOMELLEHMM; CXEMbl OpraHM3aumm BO3AyXO0OOMeHa B MOMELUEHMSAX C Pas3fUYHbIMA BMOAMU
BpeOHblX BblAeneHun; pacyeT BO3gyxoobmeHa obweobmeHHONn BeHTunAumMm no 6opbbe ¢ M3bbiTKamy SIBHOM
TeNnnoTbl, MOMHOW TEenmnoTbl, BraroBbiAENEHMAMN W ras3oBbldeneHnsMu (CocTaBneHne Tenno-, Bharo-,
ra3oBO34yLUHbIX BanaHCoBbIX ypaBHEHUN).

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

17. To xe, 2-01 KaTeropumm.

18. Twvnbl Bo3gyxopacnpegenurenen, NPUMeHsIeMbIX B NPOU3BOACTBEHHbIX MOMELLEHMUSX.

19. Aspauwusi npomagaHui (onpegenexHne, opraHnsauus Bo3gyxoobMeHa, KOHCTPYKTUBHBIE 3IEMEHTHI).

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

21. Pacyet a3pauun nog AecTBMEM BETPOBOro JaBNeHUS.

22. BospgylwHble 3aBechl B NpOn3BOACTBEHHOM 3aaHnn. Knaccudukaums, yCTpOUCTBO.

23. PacyeT BO3ayLUHO-TEMMOBOW 3aBeChl LUIMGEPHOro Tuna.

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

25. TepemelyeHre gucnepcHOro Mmarepmana notokom Bosgyxa. OCHOBHbIE NOHATUS U XapakTepUTCTUKN.

26. Acnupauus. HasHayeHne, cxeMbl CUCTEM acnupaunm, KOHCTPYKTMBHbIE OCODEHHOCTMW.

27. AspoavHaMuyecKuin pacHeT cMcTeM acnmpauumu.

28. Pacuet pa3BeTBrneHHON cucTteMbl acnvpauuu. lNMoabop BeHTarperaTa.

29. PacuyeT yHuBepcarnbHOM YNpoLLEHHOW CUCTEMBI acnmpaumm (¢ konnektopom). Moabop BeHTar pe-raTta.

30. TlMHeBMaTU4eckumn TpaHcnopT. HasHaueHne, cxeMbl CUCTEM MHEBMOTPAHCMNOPTA.

31. Pac4et cuctem nHeBMOTpaHcnopTa.

32. BapbiBOONACHOCTb ra3os, Napos, Mbifn. HWKHUIN 1 BEPXHUIN KOHLEHTPALUMOHHLIN Npeaen pac-npocTpaHeHus
nnameHun. Knaccmndukaunsa npou3BoaCTB Mo NoXXapHor OnacHOCTU.

33. BeHTunsumsa B3pbIBOOMACHbLIX MPOM3BOACTB: ONpeAerieHne BO34yX000MeHa; opraHM3auusi Bo3ay-xoobMeHa;
BEHTUMNSLMOHHOE 00OpyOoOBaHUE (BEHTUNATOPbLI, SNeKTpoABWUraTenW, 3a~'CrOHKM, Kranaubl, GUibTpbl);
pasmeLlleHe BEHTOOOPYA0BaHUS; HKEKTOPHbIE YCTAHOBKM; NPOKNaAKa BO3OyXOBOAOB B 34aHusAX kateropui A u b.

34. VI3ameHeHne KOHLEeHTpauun BpedHbIX BELECTB B BEHTUNMPYEMOM NMOMELLEHNM.

35. ABapumnHas BeHTUNSUMSA: Ha3HayeHme, yCTPOWUCTBO, BO3AYXO0OMEH.



\\ MuHuCcTepCcTBO Hayku U Bbicliero o6pasoBaHus Poccuiickoinn ®egepaumm

\ 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, XapaKTepusyloLlue npouecc opMMpoBaHUA KOMNETEeHLMN

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

2019

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 rpadpmyeckor YacTn NPOEKTHOM 1 paboyen AOKYMeHTauum cMcTeMbl TennocHabxeHns
(rasocHabxeHns; BEHTUNALMK)

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

MK-1.8 OueHka KOppYNLUMOHHBIX PUCKOB B NPOMU3BOACTBEHHOM AeATeNbHOCTM B cdpepe TennorazocHabxeHus n
BEHTUNALUM

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

MK-2 CnocoBHOCTb BbIMONHATE 060CHOBAHME MPOEKTHBIX PELLUEHWI CUCTEM Tennora3ocHabXXeHns 1 BEeHTUNAUnm

MK-2.1 PacyeT TennotexHnyecknx nokasartenen TennosallnTHom 06onoYkn 3gaHns

MK-2.2 Beibop BapuaHTa cucteMbl TennocHabxeHns (ra3ocHabXeHWs; BEHTUNSLMW) Ha OCHOBE CPaBHEHUSI TUMOBBIX
peLleHnii OTAENMbHbIX 3NIEMEHTOB U Y3108

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

MK-2.4 PacyeT aspoguHamunyecknx napameTpoB CUCTEMbI BEHTUISALMW BO3dyXa

MK-2.5 PacyeT npoyHOCTHLIX Noka3aTtenen TpybonpoBogoB C y4eTOM KOMMEHCaLUUn U CamOKOMMeHcauum

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

MK-2.7 MpencTtaBneHve 1 3awmTa pe3dynbTatoB 000CHOBaHWE NPOEKTHBLIX PELLEHNIn CUCTEMBI TENNOCHabXeHNs

(rasocHabxeHus1; BEHTUNSAUMM)




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

Mporpammoin AUCUMNIVHBI NPEAYCMOTPEHbI CrieaytoLmne Buabl KOHTPOSS: TEKYLUIN KOHTPOSb 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.



