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

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
Koa u HanmeHoBaHue
Kog HaumeHoBaHue
KOMMETEHLMN KOMReTeHLMM WHAMKaTOpa AOCTUXEHUN Pe3ynbTaTthl 06y4eHus
KOMMeTeHUun
MK-2 CnocoBHOCTb BbIMOMHATL NnK-2.1 32MK-2.2

060CHOBaHWE NPOEKTHbIX
peLueHnin cuctem
TennorazocHabxeHus n
BEHTMNALMM

PacueT TennotexHn4eckmx
nokasartenen Tenno3alnTHON
060n04KM 30aHUA

3HaTb: OCHOBHbIE napamMeTpbl
NH)XEHEPHbIX CUCTEM U O60py}J,OBaHVIF|
cucTeM TennorasocHabxeHus n

(rasocHabXeHust; BEHTUNALMM)
Ha OCHOBE CpaBHEHMUS! TUMOBbIX
peLleHN OTAENbHbIX 3NIEMEHTOB
N y3nos

BEHTUNALMM
NnK-2.2 311MK-2.1

Bbibop BapuaHTa cuctemsl 3HaTb: HOpMaTUBHO-TEXHNYECKME
TennocHabxeHns OOKYMEHTbI; yCTaHaBnmBatoLme

TpeboBaHusi K pac4eTHOMY
0060CHOBaHMIO MPOEKTHONO peLLeHnst
cucTeM TennorasocHabXxeHus u
BEHTUNALNN

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepPUCTUKN
©e30nacHOCTM CUCTEM
TennorasocHabXeHnss U BEHTUNSALUK
35 MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMUYECKME nokasaTenn NPOEKTHOro
peLLeHnss cucTeM TennorasocHabxeHus
1 BEHTUNALUK

Y1 MNK-2.1

YmeTb: BbibupaTe HOpMaTUBHO-
TEXHUYECKNE JOKYMEHTOB;
yCTaHaBnuaawLLme TpedoBaHus K
pacyeTHOMy 0O0CHOBaHMWIO NPOEKTHOro
peLLeHnss cucTeM TennorasocHabxeHus
1 BEHTUNALUK

Y4 NK-2.4

YMeTb: BbiNonHATE pacveTbl OCHOBHbIX
XapaKkTepucTuk 6€30nacHOCTU CUCTEM
TennorasocHabXeHnss 1 BEHTUNSALUN
B1 NK-2.1

BnageTb: METOAMKONM OLEHKN OCHOBHbIX
XapakTepucTuk 6e3onacHOCTU cUCTeM
TennorasocHabXeHns U BeHTUNALUK

MNK-2.3

PacueTt TennotexHn4ecknx n
rMapaBrMyeckux napaMmeTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 NK-2.2

3HaTb: OCHOBHbIE MapameTpbl
MHXXEHEPHbIX CUCTEM 1 060pyaOBaHNS
cucTeM TennorasocHabxeHms n
BEHTUNAUMN

34 MK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HEeproadHEKTUBHOCTM CUCTEM
TENnorazocHabXeHUs U BEHTUNSALMM
Y3 MNK-2.3

YMmeTb: Onpenensitb OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
obopynoBaHus cuctem
TENIora3ocHabtXeHUs! U BEHTUNSALMM




Y5 NK-2.5

YMeTb: BbINOMHATL pacyeTbl OCHOBHbIX
XapaKTepuUCTUK 3HepProadhPeKTUBHOCTM
0OBbEKTOB CUCTEM TENNOrasocHabXeHust
1N BEHTUNALMMU

B2 NK-2.2

BnapeTtb: METOOMKOM OLEHKN OCHOBHbIX
XapakTepuUCTUK 9HeproaddekTMBHOCTH
cucTeM TennorasocHabXeHus u
BEHTUNALNN

nK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALNK BO3ayXa

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
cMCTEM TennorasocHabXeHns n
BEHTUNSALMM

Y2 NK-2.2

YmeTb: CocTaBnaTb pacyeTHbIE CXEMbI
paboTbl cMCTEM TennorasocHabXeHns
BEHTUNSALMM

nK-2.5

PacueT npoYHOCTHbIX
nokasarenen TpybonpoBoaoB ¢
y4yeToM KomneHcauun n
camoKoMMeHcaumm

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
CUCTEM TennorasocHabXeHns n
BEHTUNSALMM

MNK-2.6

[NoarotoBka TEKCTOBOW YacTu
NPOEKTHON JOKYMEHTaLUn
CUCTEMbI TEMNOCHAGXEHMUS
(rasocHabxeHusi; BEHTMNALMM)

Y6 MNK-2.6

YMeTb: Onpegensitb CTOUMOCTb
NPOEKTHOro peLUeHnst cMcTemM
TennorasocHabXeHnss n BeHTUNAUUK Nno
npubnmxeHHbIM MeToAMKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLeHKY OCHOBHbIX
TEXHUKO-3KOHOMMYECKMX NoKasaTenemn
NPOEKTHOro peLleHus
TennorasocHabXeHns1 U BEHTUNSALMK
B3 MNK-2.3

BnapeTtb: MmeToamkon npubnmxkeHHoro
onpefeneHnst CTOMMOCTM NPOEKTHOro
peLLeHnss cucTem TennorasocHabxeHus
1 BEHTUNALUK

B4 MNK-2.4

BnapeTb: METOAMKOWN OLLEHKM OCHOBHbIX
TEXHWKO-3KOHOMUYECKMX NoKasaTenemn
NPOEKTHOro peLLeHNst cUucTem
TEnnorasocHabXeHnss 1 BEHTUNSALUK

nK-2.7

MpencraBnexve u 3awuta
pesynbTaToB 060CHOBaHNe
NPOEKTHbIX PELLUEHNIA CUCTEMBI
TennocHabXeHus
(ra3ocHabXXeHusi; BEHTUNSALMM)

Y8 NK-2.8

Ymetb: MNpeacraenatb 1 3awmwaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro peLLeHNst cUucTem
TennorasocHabXeHus1 U BEHTUNSLMK

2. MecTto aucuunnuHbl (MOAyns) B CTPYKType o6pa3oBaTenbHOW NporpamMmmbi

MecTto AvcuMnnunHbl B CTPYKType o6pasoBaTenbHOM Nporpammbl: 4acTb, opMmupyemasi yyYacTHUKaMu
obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
MapannenbHo
Kop Mpepwecrtytoume
ocBauBaeMmMble Mocneayowme ANCUUNSINHBI
KOMMeTeHuun AUCLUNIIUHBI
AUCUUNIIUHBI
MK-2 TeopeTunyeckne OCHOBbI OcHoBbl 06ecneveHns TennocHabxeHue;

TENMNOTEXHWKY;
WcTopus cuctem
TennorasocHabxeHus n
BEHTUMALNM

MUKpPOKNMMaTa 3gaHuii;
BeHTunaums

TennoreHepupytoLLne yCTaHOBKY;
OTtonneHwe;
MpaKTUKO-OpNEHTUPOBAHHLIN MPOEKT;
MponsBoacTBEHHAs NpakTHKa:
NCNONMHNTENbCKaaA NpaKTukKa,
["a3ocHabxeHue;
OHeprocbepekeHne NCTOYHNKOB TeNNa;
OHeprocbepexeHne B cUCTeEMax
TennorasocHabXeHns 1 BEHTUNSALNMK;
KoHaumumnoHupoBaHme Bo3gyxa u
XOnogocHabXeHue;




[NponssoacTBeHHas npakTuka:
npeganniomMHada npakTtuka

3. O6bem aMcuUNNMHbLI B 3a4eTHbIX eAMHULAX € yKa3aHUeM KonnyecTBa akafeMUYecKmx 4acos,
BblAeNeHHbIX HA KOHTAKTHY paboTy oGyvarowwmxca ¢ npenogasartenem (Mo BUAaM y4ebHbIX 3aHATUI) U
Ha camMOCTOATEeNbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bup yyebHomn paboTbl Bcero yacos Kypc 3
AyputopHas KoHTakTHasa paboTa (Bcero), 10 10
B TOM Yucne:
NeKUnoHHble 3aHaTus (J13) 4 4
nabopatopHble pabotsl (JIP) 2 2
npakTnyeckme 3aHsatusa (M3) 4 4
BHeayauTopHasi KOHTaKTHasa pa6orta, KCP 5 5
CamocTtosTenbHas pabora (Bcero),
B TOM Yucrne: 156 156
noarotoBka k JIP / N3 40 40
BbINOJIHEHNE KOHTPObHOM paboThl 40 40
CaMOCTOATENbHOE M3yYeHne MaTepuana 40 40
NoAroToBKa K 3K3aMeHy 36 36
PopMbl TEKYLLETO KOHTPOJISA YCNEeBaeMOCTH
PopMbl NPOMEXKYTOYHOMN aTTecTaumum 3K3aMeH, KOHTposibHasA paboTta 3K3aMeH, KOHTporibHas paboTta
KoHTponb 9 9
UTOrO: yac. 180 180
UTOIO: 3.e. 5 5

4. CopepxaHue QUCLMUNIUHBI, CTPYKTYPUPOBaHHOE MO TemaMm (pasgenam), ¢ ykasaHMeM OTBe4eHHOro Ha
HUX KONMYecTBa aKaAeMU4YEeCKUX YacoB U BUAOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHue paagena Buabl y4e6HOM Harpy3ku u X Tpy40€MKOCTb, Yachbl
pasgena OVCLUNIVHBI n3 ne ns3 CPC KCP Kowr- Beero
ponb YacoB
1 Beepnenune. CoctaB, CTPYKTYpa,
' COCTOSIHNE, CBOWCTBA CTPOUTESbHbIX 2 - - 22 - 1 25
MaTeprarnoB 1 X B3aMMOCBS3b.
2. MpupoaHbie cTponTenbHble 5 ) i 29 i 1 o5
mMaTepuarnbl.
3 OCHOBbI TEXHOIOMMMN NCKYCCTBEHHbIX
' CTpoOUTENbHBIX Matepuaros 1 - 2 - 22 1 1 26
nsgenvi. Metannel B CTpouTENnbCTBE
CtpouTenbHble MaTepuansl u
4., nsgenus, nonyqaeMblg § ) ) 2 292 1 1 26
BbICOKOTEMMEPATYPHON 06paboTkon
MUHEepPanbHOro Cblpbsi.
5 CTtpouTenbHble Matepuans 1
’ n3genus Ha OCHOBE MUHeparibHbIX - - 2 22 1 1 26
BSOXKYLLMX BELLECTB
6 CtpouTenbHble MaTepuansl u
' n3genvs Ha oCHOBE OpraHM4eckoro - - - 23 1 2 26
Chblpbs
7. CTtpouTenbHble MaTepuansl ) ) i 23 1 2 26
crneunansHoro HasHayeHus
WToro: 4 2 4 156 5 9 180
4.1. CopepxaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne | Haumenosanue CopepxaHue nekumm . Kon-
n3 pazaena Tema nekuuu (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMmaTtpuBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 3
1 | BeegeHue. Cocras, CTpyKTYypa, OcHOBHbIe HanpaBreHVs pa3BUTUSA CTPOUTENBHBIX 2
Cocras, COCTOsiHVE, CBONCTBA MaTepuanoB 1 U3OEeNnin B COBPEMEHHbIX YCITOBUSIX.
CTPYKTYpa, CTpOUTENBHBIX MaTeEPUarnos u MaTepuan kak afleMeHT CUCTEMbI «MaTepuan —
COCTOsIHME, nX B3aMMOCB$I3b KOHCTPYKLMSA — COOpYXeHne». HagexHocTb 1
cBonCcTBa AONroOBEYHOCTb CTPOUTENBHBIX MaTepunanos, N3Aenun u
CTpoUTEnbHbIX KOHCTPYKLMI
MaTepuarnos u




UX B3aMMOCBS3b.
2 | MpupoaHble MpupoaHbie cTponTenbHble O6Lwme cBegeHUs 0 OpEeBECKHE, e€ NONOXUTENBHbIE U 2
cTpouTenbHbIE maTtepuarnbl oTpuuaTternbHble kadecTBa. CopTamMeHT NECHbIX
mMarepuaribl. CTpouTEnNbHbIX Matepuanos u n3genuin. Cnocobbl 3aLnThbI
OpeBEeCUHbl OT rHMeHnst u BosropaHuda. ObLme ceegeHns o
NPUPOAHOM KaMHe, Knaccudmkaums ropHbIx nopog.
"opHble Nopoapl Kak Cbipbe Ans NPON3BOACTBA
CTpOWTENbHBIX MaTepuaros.
UTtoro 3a cemectp: 4
WUroro: 4
4.2. CogepxxaHue nabopaTtopHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHosaHue HanumeHoBaHMe CopaepxxaHue nabopatopHom paGOTbI Kon-
ne n N260DPATOPHOI PABOTLI (nepeyeHb OUOaKTUYECKNX eOUHNL; BO
paspena abopartop p
paccmaTtpuBaeMbIix MOATEM, BONPOCOB) YacoB
Kypc 3
1 OcHoBbl MexaHuyeckue cBoncTea MN3y4eHne ucnoitTatenbHOro obopyaosaHna n MeToaos 2
TexXHOMnornm CTPOUTENBHBIX MaTeprarnos. UCMbITaHWNA.
WCKYCCTBEHHbIX
CTPOUTENBHBIX
MaTepunarnos u
n3genvn.
MeTtannel B
CTPOUTENLCTBE
UTtoro 3a cemectp: 2
WUroro: 2
4.3. CogepxxaHue NPaKTU4YeCKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTU4YeCKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
(nepeyveHb AMOaKTUYECKUX €OMHULL: BO
n3 pasgena 3aHATUA
paccmaTpuBaeMbix MOATEM, BONPOCOB) YacoB
Kypc 3
1 | CrpoutenbHble CtpouTenbHble Knaccndgukaumsa 6etoHoB. 3anonHutenu ansa 6eToHOB U 2
mMaTepuanbl n MaTepuarnbl U U3Oenusa Ha | pacTBOPOB: KrnaccudukaLlms, OCHOBbI NOMy4YeHUs,
n3genusi, noflyyaemble | OCHOBE MUHEparbHbIX TeXHU4eckme xapakrepuctukn. Knaccudvkaums un
BbICOKOTEMMEPATYPHON | BSXKYLLMX BELLECTB MapKMpOBKA CTPOUTESbHbIX PacTBOPOB. XKene3o6eToH:
obpaboTkoii onpeneneHne, CTpykTypa, knaccudukauus. Kopposus
MWHEPanbHOro CbIpbSi. 6EeTOHOB, OLeHKa CTEeMNeHN arpecCcMBHOCTY Cpesbl,
MEeTOAbl NPEAYNPEXAEHMS U 3aLMNTbI OT KOPPO3UMU.
2 | CrpouTtenbHble CrtpouTenbHble Knaccudukaums n HazHavyeHne OpraHNyecKknX BSXKYLLIMX 2
MaTepuansl U u3genusa | matepuansl U U3Oenusa Ha | BelecTB. BUTymMHble SMynbcum, NacTbl U MACTUKU.
Ha OCHOBe OCHOBE OpraHnyeckoro AcdhanbToBble 6€TOHBI 1 pacTBOPbLI: COCTaB, CTPYKTYypa,
MUHepanbHbIX Cbipbsi OCHOBbI NOMy4YeHNsl, JOCTOUHCTBA U HELOCTaTKM,
BSXKYLLMX BELLECTB npumeHeHne B cTpomTenbcTBe. O6Lme cBeaeHus o
nonumepax. Buabl nonnMMepHbIX CTPOUTENbHbBIX
mMaTepuanos 1 ngenvii. NMonnmep6eToHbI
UTtoro 3a cemecTp: 4
WUroro: 4
4.4. CogepXaHMe cCamMOCTOATENbHON paboThbl
Tabnuua 10
o CoaepxxaHue camoCTOATeNIbHOW paboTbl Kon-
Ne HanmeHoBaHue Bug camocTositenbHOM .
(nepeyeHb ONAaKTUYECKNX eOUHUL: BO
n/n pasgena pa6oTbl
paccMaTpvBaeMbIX MOATEM, BONPOCOB) yacoB
Kypc 3
1. BeeneHue. Cocras, HapexXHoCTb 1 LONTOBEYHOCTb CTPOUTENbHbIX
CTPYKTypa, COCTOsIHME, MaTepuanos, U3AENUn U KOHCTPYKLUNIA
cBoWcTBa noaroToska k JIP / M3 "opHble Nopoabl Kak cbipbe Ansi NPOU3BOACTBA 20
CTPOUTENbHbIX CTpoUTENb-HbIX MaTepuarnos.
MaTeprarnos u nx HeopraHudyeckue Bsoxymne. MexaHnsmbl TBEpOEHUS, UX
B3aMMOCBSI3b. 3aBMCMMOCTb OT BUAa M COCTaBa BSXKYLLETO.
2. MpupoaHble BbIMONTHEHNE KOHTPONbHOW | BbiNonHeHue koHTpornbHOM paboThl Ha TEMY N3 NEPEeYHs 40
CTpouTenbHble paboThl
3. martepwuarnbl. O6Lwme cBeaeHUs1 0 ApPeBECUHE, €€ NONOXUTENbHbIE U
OcCHOBbI TEXHOMNOMNM oTpuuarenbHble kadecTBa. OCHOBHbIE NOPOAbI
caMocCToATeNbHOE L
NCKYCCTBEHHbIX OPEBECUHBI U UX PM3UKO-MEXAHNYECKE CBOWCTBA. 40
n3yyeHne matepuana
CTPOUTENbHbIX O6wue cBegeHNs 0 NPMPOOHOM KaMHe, Knaccudukaums
mMaTepuarnos K rop-Hbix nopogd. Bnabl npvpoaHbIX KAMEHHbIX




n3genun. Metannsl B
cTpouTenbcTBe
CTpouTenbHble
maTtepwuansl 1
n3genusi, nonyyaemble

mMaTepuanoB 1 06nacTu UX NPUMEHEHWSI.

CTpoeHve v cBoicTBa MeTannoB. OCHOBbI TEXHOMNOMK
YyyryHa v ctanu. KOHCTPYKUMOHHbIE CTPOUTENbHbIE
cTanu. ApmaTypHble aneMeHTbI: Knac-cudgukaLms,
Ha3Ha4YeHWe N OCHOBbI U3rOTOBMEHMS.

BblCOKOTEMMNEPaTYPHOM CTekno 1 n3genvs U3 KameHHbIX pacrnnaBoB:
obpaboTkon Knaccudumkaumus, coctas, CTPYKTypa, CBOMCTBA,
MWHepParbHOMO ChipbS. npumeHeHue. Kepamuyeckne matepuarnsl U U3[enUs:
CtpouTtenbHble Knaccudmkaumsi, coctas, CTPYKTypa, CBOWCTBA, Cnocoobbl

mMmaTtepuanbl n nsgenuna
Ha OCHOBe

nNpPou3BOACTBA, HOMEHKNATypa U3AENUN, MPUMEHEHNE.
OCHOBHbIE TEXHUYECKME XapakKTepUCTukn n obnactb

MUHepanbHbIX NPUMEHEHUSA MUHEPanbHbIX BSXKYLUKX.
BSXKYLLUUX BeLLeCcTB CocTtaB u cBorcTBa OUTYMOB 1 acanbTOBbIX BSXKYLLMX.
CtpouTenbHble McxoaHble KOMMOHEHTbI MONIUMEPHBIX CTPOUTENbHbIX

MaTepuanbl U nsgenua
Ha OCHOBe
opraHn4eckoro cbipbs

noAroToBKa K 3K3amMeHy

MaTepuanos. CoBpeMeHHble cnocobbl nonyvyeHns
CTpOUTENbBHBIX U3AENNUIA U3 NnacTMacc
TeXHUKO-3KOHOMUYECKOe 3HaYeHne rngpo-

36

CtpouTenbHble Tennousonsauum B ctpontenscTse. CoBpeMeHHbIe
maTepuansl €nocobbl yBENNYEHUSI TEPMUYECKOTO CONPOTUBIIEHUS
crneumanbHoro OrpaxatoLLmx KOHCTPYKLIMIA U KOHCTPYKTUBHbIE peLleHust
Ha3Ha4eHus cteH. OTgenoyHble maTepuarnsi.

Wtoro 3a cemectp: | 156

Wtoro: | 156

5. Metoauyeckue YKa3aHua ansa OGy‘-IaIOLI.IVIXCH Mo OCBOEHUI ANCUUMJINHDbI (MOAynH)

1. MeToauyeckue ykasaHus npy paboTte Ha nekumm

o nekuun CTygeHT AOIMKEeH MPOCMOTPeTb Y4eOHO-MEeTOONYECKYIO U HayYHY0 NuTepaTypy No Teme nekuuu
Ansa Toro, 4YTobbl UMeTb NpeacTaBneHne o npobnemax, KoTopble OyayT NOAHATHI B MEKUMU.

Mepen HavanoMm nekumn obyvarwmmcs coobuiaeTcd Tema nekuwu, nNnaH, BOMPOCHl, noanexaiiue
pPacCMOTPEHUIO, [OBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogasaTteneM, AOMMKeH He NpocTo npocnywmBatbes. OH AormkeH ObiTb akTUBHO BOCMPUHAT, T. €. YCNbIWaH,
OCMBICIEH, MOHAT, 3adMKcMpoBaH Ha Bymare n 3akpenneH B namsaTtu. [puctynasa K crywaHuio HOBOro y4yebHoro
mMaTepuana, nofe3Ho MbICIIEHHO YCTAHOBUTbL €ro CBSA3b C paHee u3dyveHHbiM. Cneas 3a TEXHUKOW YTeHUs nekuum
(aKueHT Ha CyllecTBEHHOM, MOBblllEeHME TOHa, M3MEHeHwWe puTtma, naysa um T. n.), Heobxogumo Bcreq 3a
npenogasateneM ymeTb BbiAEensiTb OCHOBHblE KaTeropuu, 3akOoHbl M OMpedensTb UxX coaepxaHue, npobnemol,
npegnonaratb WX BO3MOXHble peLlUeHWs, AokasatenbctBa W BbiBoAbl. OcCyllecTBnsAs Takyto paboTy, MOXHO
3HaunTenbHO o6neruntb cebe nOHUMaHue y4ebHOro MaTtepuana, ero KOHCMeKTMpOBaHMe W JdanbHelee
n3yyeHue.

2. MeTopguyeckue ykazaHusi npu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeneHne nabopaTopHo paboTbl AeNUTCSA Ha [BE YCIOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKY!HO.

HeobxooumMbIMM CTPYKTYPHBIMM 3MIEMEHTaAMW 3aHATUSA SABMAIOTCS NpoBefeHne nabopaTopHow paboThl,
npoBepKa YCBOEHHOro matepuana, BkrodaroLas obcyxaeHne TeopeTu4ecknx OCHOB BbIMONTHAEMON paboThl.

Mepen nabopaTtopHon paboToOM, Kak NpaBuIio, MNPOBOAWUTCS TEXHUKO-TEOPETUYECKUN WHCTPYKTaX no
ncnonb3oBaHuio Heobxogumoro obopyaosaHus. NpenogaBaTens KOppeKTUpyeT AeATenbHOCTb oby4vatollerocs B
npolecce BbINOMHEHM paboTbl (Npu HeobxoaumocTu). MNocne 3aBeplueHus nabopaTopHon paboTbl NOABOAATCA
uToru, obcyxxgarTca pesynbTaThl 4EATENBHOCTY.

Bo3moxHbl criegytowme opmbl  opraHusauuu nabopaTtopHbix paboT: dpoHTanbHasA, rpynnosas M
nHameuayaneHas. [pyu dpoHTanbHoOM dopme ofHoTMNHas paboTa BbLINOMHAETCS BCeMU OOy4arLMMMKCA
opHoBpemeHHo. Npu rpynnoBow bopme paboTa BeINOMHAETCS rpynnor (koMaHgow). Mpu nHousmayanbHon dopme
obyyvarLWwmuMncs BbINOSHATCA NHAMBUAYalbHbIE paboThl.

Mo kaxgon nabopaTopHoW paboTe UMEKTCs METOAMYECKME YKa3aHUs MO WX BbIMNOMIHEHMIO, BKIOYatoLme
HeOOXOOMMbIA TEOPETMYECKUA W MPaKTUYECKUA MaTepuan, coAepXallMe SNeMeHTbl M NocrefoBaTeNbHYH
WMHCTPYKLMIO MO NMPOBEAEHNIO BbIOpaHHOW paboTbl, MHOMBUAOYANbHbIE BapuaHTbl 3agaHun, TpeboBaHua u gopmy
OTYETHOCTM MO AaHHOW paborTe.

3. MeToaunyeckue ykasaHus npv NOoAroToBke N pabore Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUMNIIMHE MPOBOOATCA B UENsAxX BblpabOTKM NPaKTUYECKUX YMEHUI U
NpnoOpeTeHns HaBbIKOB B pPeLleHnr NPodeCCMOHarbHbIX 3aaau.

MoarotoBka oby4aroLerocs K NPakTMYEeCKOMy 3aHATUIO MPOM3BOAUTCS MO BOMpOcaMm, pas3paboTaHHbIM Ansi
KaXkgon TeMbl NpaKTUYecKMX 3aHATUA u (unu) nekuun. B npouecce MNOArOTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxogmmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSATENBHOE N3YYEHNE PEKOMEHOOBAHHOM NUTEpaTypsl.

PaboTta cTyneHTOB BO BpeMsi MPaKTUYECKOrO 3aHATWUSI OCYLLECTBMSiIETCA Ha OCHOBE 3afaHwuii, KOoTopble
BblgaloTCsl obyyarwmmcs B Hadane unm BO BpPeEMs 3aHATUS. Ha npakTuyeckux 3aHATUsIX MpUBETCTBYETCA
aKTMBHOE y4acTue B 0OCYXOEHWUN KOHKPETHbIX CUTyaLui, CNOCOOHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWIA HAXOOWUTb
Hanbonee adPPEKTMBHBIE PELLUEHUSA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXOAWUTb MNOME3HbIA AOMOMHUTENbHbIN
MaTepuan Mo TemaTuke 3aHATMWA. Ha npakTuyeckmx 3aHAaTuAX obydarolmecs OOIMKHbl yMeTb BbipaboTaTb
onpeferieHHble pelleHnsa no obo3HavyeHHoW npobneme. B 3aBMCMMOCTN OT CMOXHOCTU npeasiaraemblx 3agaHun,




Lenen 3aHATKA, obLLeld NoaroToBKU 0ByvaloLmMXcs npenodasaTeslb MOXEeT NoAckasaTh 0BydaloWwmUMcs anroputm
pelleHns Unu nepeoe AeWCTBUE, UNKU ykasaTb obllee HanpaeneHue paccyxaeHuid. MonyyeHHble pesynbTarthl
o6cyXKaalTcs ¢ NO3MLMI UX aaeKBaTHOCTU UM 3 MEKTUBHOCTI B PACCMOTPEHHOM CUTYaLN.

4. MeTopmnyeckue ykasaHusi N0 camOCTOATENbHOM paboTe

OpraHusaums caMoCTOATENbHOM paboTbl 0BYYaOLIMXCA OPUEHTUPYETCH Ha akTUBHbIE METoAbl OBnageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexos OT NOTOYHOro K MHAMBUAYaNM3MpoBaHHOMY OByYeHuto ¢
yyeTom notpebHocTeln 1 BO3MOXHOCTel obyyatoLuerocs.

CamocTtosaTenbHas pabota ¢ yyebHukamu, y4ebHbIMM NocobusMM, Hay4YHOW, CNPaBOYHOW nUTepaTypown,
mMartepvanamMv nepvoguyeckux msgaHui u MiHtepHeta sensetca Havbonee adpdekTMBHLIM METOAOM MOMyYeHUs
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONAET 3HAYMTENbHO aKTMBM3MPOBAaTb MpouecCc OBMnageHus WHdopmaumnen,
cnocobecTByeT Gonee rmyGokoMy YCBOEHMIO M3yvaemoro martepuana. Bce HOBble NOHATMA NO M3ydYaemon Teme
HeobX0AMMO BblyUYNTb HaU3yCTb.

CamocTosaTenbHas paboTa peanusyeTcs:

® HENoOCpeaCTBEHHO B NMpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NneKkumax, NPakTUYECKUX 3aHATUSX;

e B KOHTaKTe C nNpenogasaTeneM BHE paMOK pacrnncaHus;

e Ha KOHCynbTauusax no y4ebHbIM BOMpoOcaMm, B XOAe TBOPYECKMX KOHTaKTOB, NPV MMKBMAALUK
330IPKEHHOCTEN, NPY BbINONTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

e B MeToAM4ecKoM KabuHeTe, Aoma, Ha Kadeape npuv BbiNOMHEHUN oby4vatowmmcs y4ebHbIX 1 NPaKTU4eCcKmX
3agav.

O beKkTnBHLIM  CPeACTBOM  OCYLUECTBNEHUsT OOyvarlmMMcss caMocToaATenbHoOn paboTbl  sBNAeTCH
3NeKTpOHHas MHdopmMaunoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTopas obecneymBaeTr JoCTynm K
yyebHblM nnaHam, pabouum nporpammam gucumnivH - (Mogynew), npakTuK, K WU30aHWAM  SMEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

6. MepeyeHb yuyeOGHOM NUTepaTypbl U y4eGHO-MeTOANYECKOro obecneyeHUs Ansi CaMOCTOATENbHOM

paboTbl
Tabnuua 11
KHMXXHBbIN Jlutepartypa
Ne ABTOp(bl), HAUMEHOBaHWe, MecTo, roa u3gaHus (bo:iélkdb) Ans
n/n (ecnu ecTb, yKkasaTtb «rpud») 3NEKTPOH. y4yebHasn gznsng::;
pecypc (3P)
1. CtpouTeneHble matepuansl: YuebHuk / MNoa pea. B.I'. Mukynbckoro. - M.: 3P +
M3g. ACB, 2001r. - 487c. ISBN 5-93093-041-4
2. CtpouTtenbHoe maTtepuanoBegeHune: YyebHoe nocobue. - PoibbeB U.A. - 3P +
M.: Beicwas wkona, 2004r.- 701¢. ISBN 5-06-004059-3
3. LLlenoykmHa, HO.A. 3awmuTHogekopaTUBHbIE
NOKPbITUSA ANst KEPaMUWKK, CTEKINA U UCKYCCTBEHHBLIX KAMEHHbIX
6e306XNroBbIX 3P +
maTtepwuanos. [OnekTpoHHbIn pecypc] / FO.A. LLienoykuHa, B.C. JlecoBuk,
B.M. BopoHuos, B.C. beccmepTHbI. —
OnekTpoH. gaH. — CI6. : Naxb, 2016. — 100 ¢
4. CoBpeMeHHble oTAenoYHble MaTepuansl (063opHas nHgpopmaumns) / 3P +
KopenbkoBa C.®., AHnunos C.M. u gp. — Camapa, 2001r.

Hocmyn obydarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmeansemcsi nocpedcmeomM 351eKmpoHHOU
UHgbopmayuoHHoU obpa3osamernbHoU cpedbl yHusepcumema u catima HTE Caml'TY o nnoa2uHy u naposo.

7. MNMepeyeHb UHHOPMALMOHHBLIX TEXHONOMMM, UCMONb3yeMbIX MPU OCyLLeCTBNeHNU o6paszoBaTenbLHOro
npouecca no AucumuniaunHe (Moaysio), BKIoYas nepeyeHb NPorpamMmmMHoro obecrneveHus

Mpn  npoBedeHWM  NEKUMOHHbIX  3aHATMA  WCMOMb3yeTcd  MynbTumeauiHoe  obopydoBaHue.
OpraHnsoBaHo B3ammogencTene obyvarollerocs W npenogasaTens C  WUCMNOMb30BaHMEM  3MEKTPOHHOMN
NMHGOPMaLIMOHHON 06pa3oBaTenbHON Cpedbl yHMBEPCUTETA.

MporpammHoe oGecnevyeHne

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnapartennb NPoOUCXoXaeHus
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npoussoguTens) (nHOCTpaHHOE nnn
pacnpocTpaHsaemoe)
OTEYECTBEHHOE)

1. |Adobe Reader cB0OOOAHO pacnpocTpaHsemoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice CcBOOOAHO pacnpocTpaHsaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBoyHo-npaBoBasd NNUEH3NOHHOoEe HIMO «BMW» OTeYeCTBEHHOe

cuctema «KoHcynbTaHT

Mnoc»
4. |AHTnBUpYC Kacnepckoro NMLEH3UOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE




8. MepeyeHb pecypcoB MH(POPMALNOHHO-TENEKOMMYHUKaLMOHHOW ceTn «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbLIX, UHPOPMALIMOHHO-CMPaBOYHbLIX CUCTEM

Tabnuua 13
I:‘;:"_I HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | 3neKkTpoHHO-6MBnNnoTeyHas cuctema OneKTpoHHO-6MbNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmnoTeyHasn cuctema OneKTpoHHasn GubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOBX0AMMOM AN OCYLUEeCTBNIeHUs1 06pa3oBaTeNibHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 M TEXHUYECKUMW CPEACTBAMMU OBYyYeHHUs,
crnyxawummn anst npeacTta.neHns yvyebHon mHdgopmaumm Gonbloin ayautopum (Habopbl AEMOHCTPaLMOHHOIO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
Ons nabopaTopHbIX 3aHATUA uCNoMb3yloTCcsa ayautopus «JlabopaTtopus CTpoOUTENbHbLIX MaTepuanosy,
OCHallleHHas cregyowmnm obopyaoBaHmem:

MpakTnyeckune 3aHATUA
Ayaontopum Anst NpakTUYEeCKMX 3aHATUA YKOMMIEKTOBaHbI CrieLMann3npoBaHHON Mebenbto N TEXHNYECKUMU
cpenctBaMu obydeHus (NPOEKTop, 3KpaH, KOMMNbIOTEP/HOYTOYK).

CamocTtosaTenbHas pabora

MomelleHnst Ons caMOCTOSATENbHON paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWMKOW C BO3MOXHOCTbLHO
MOAKMIYEHNss K ceTu «WHTepHeT» U [O0CTYNOM K 3MeKTPOHHOW WHMOopMaLUOHHO-06pa3oBaTenbHON cpene
CamlTY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. PoHA OLEHOYHLIX CPenCcTB Mo AUCUUNIINHE

®oHA OLEHOYHbIX CpeAcTB AN NPOBEAEHUS] TEKYLLero KOHTPOMs YCNeBaeMoCTM U MPOMEXYTOYHOMN
aTTecTauuu npeactasneH B MNpunoxexHun 1.

MOMNHBIN KOMMNMEKT KOHTPOIbHbLIX 3a4aHuii UMM WMHbIX MaTepuanoB, HeobXxoouMbIX ANS OLEHUBaHUS
pe3ynbTatoB 00y4eHWs MO AUCUMNINHE, NpaKTUKe XPaHUTCa Ha kadenpe-paspabotyvke B OymaxHOM w
3MNeKTPOHHOM BUE.




MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NpoBeAeHUA TeKyLero KOHTPOnA ycrneBaeMocTu U
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.B.02.02 «CTtpouTtenbHasa Tennodusnka»

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. 180/5

Popma KOHTpOINA (NpomexyTovHas
aTrectauus) 3K3aMeH, KOHTpOInbHasA paboTa




1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n npuU3HakoB nposAaBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

obpasoBaTenbLHON NporpaMmbi

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 WHAMKaTOpa AOCTUXEHUS Pe3ynbraTthl 06y4eHus
KOMMeTeHUun
MK-2 CnocoBHOCTb BbIMOMHATL NnK-2.1 32NK-2.2

060CcHOBaHWE NPOEKTHbIX
peLueHnin cuctem
TennorazocHabxeHus
BEHTMNALMN

PacueT TennotexHn4eckmx
nokasartenen Tenno3alnTHON
060n04KM 30aHUNA

3HaTb: OCHOBHbIE napamMeTpbl
NH)XEHEPHbIX CUCTEM U O60py}J,OBaHVIF|
cucTeM TennorasocHabxeHus n

(rasocHabxeHusi; BEHTMNALMM)
Ha OCHOBE CPaBHEHUsI TUMOBbIX
peLUeHnn OTAENbHbIX 3NIEMEHTOB
1 y3noB

BEHTUNALMM
NnK-2.2 311MK-2.1

Bbibop BapuaHTa cuctemsl 3HaTb: HOpMaTUBHO-TEXHNYECKME
TennocHabxeHns OOKYMEHTbI; yCTaHaBnumBatoLme

TpeboBaHus K pac4eTHOMY
060CHOBaHMNIO MPOEKTHOTO peLleHns
cMCTeM TennorasocHabXeHns n
BEHTUNALMM

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepUCTUKN
6e3onacHoCcTy cuctem
TENnorasocHabXeHns 1 BEHTUNALMK
35TMK-2.5

3HaTb: OCHOBHbIE TEXHWKO-
3KOHOMMWYECKMe noKa3aTenu NPOEKTHOro
peLueHns cucTem TennorasocHabxeHns
1 BEHTMNALMK

Y1 MK-2.1

YmeTb: BbiGupaTe HOPMaTUBHO-
TEXHUYECKNEe [OKYMEHTOB;
yCTaHaBnuaawLLme TpeboBaHus K
pacyeTHOMy 060CHOBaHMIO NPOEKTHOTro
peLueHns cucTem TennorasocHabxeHns
1 BEHTMNALMK

Y4 TIK-2.4

YMmeTb: BbInonHATL pacyeTbl OCHOBHbIX
XxapakTepucTuk 6e3onacHoOCTu cuctem
TENnorasocHabXeHns 1 BEHTUNALMK
B1 MNK-2.1

BnageTb: MeTOONKOWM OLEHKM OCHOBHbIX
XapakTepucTmk 6e3onacHoCcTM cuctem
TennorazocHabXeHns n BeHTUNsuum

NnK-2.3

PacueTt TennotexHn4eckmnx n
rMapaBrMyeckux napaMmeTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 MK-2.2

3HaTb: OCHOBHbIE MapameTpbl
MHXXEHEPHbIX CUCTEM 1 060pya0BaHNS
cucTeM TennorasocHabxeHus n
BEHTUNAUMN

34 MK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HEeproadHEKTUBHOCTM CUCTEM
TENnorazocHabXeHUs U BEHTUNSALMM
Y3 MNK-2.3

YMmeTb: Onpenensitb OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
06opyaoBaHusi cucTeM




TennorasocHabXeHns U BEHTUNSALUN
Y5 NK-2.5

YMeTb: BbINOMHSATL pacyeTbl OCHOBHbIX
XapaKTepuCTUK 3HepProadhPeKTMBHOCTM
00bEKTOB CUCTEM TENNOrasocHabXxeHus
1N BEHTUNALMMU

B2 NK-2.2

BnapeTtb: MeETOOMKOM OLEHKN OCHOBHbIX
XapaKTepUCTUK 3HEProadhheKTUBHOCTM
cucTeM TennorasocHabXeHus u
BEHTUNALNN

nK-2.4

PacuyeT aspoguHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALNN BO3ayXa

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
CcMCTEM TennorasocHabXeHns n
BEHTUNSALMM

Y2 NK-2.2

YmeTb: CocTaBnaTb pacyeTHbIE CXEMbI
paboTbl cucTeM TennorasocHabxeHus n
BEHTUNSLMM

nK-2.5

PacueT npoyYHOCTHbIX
nokasarenen TpybonpoBoaos ¢
y4eToM KoMMeHcauum u
camoKoMMeHcaumm

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHBIX CUCTEM U 060pyaOBaHUSA
CUCTEM TenmnorasocHabxeHns u
BEHTUNSALMM

MNK-2.6

MoaroToBKka TEKCTOBOW YacTu
NPOEKTHON JAOKYMEeHTaLum
cucTeMbl TennocHabxeHns
(rasocHabxeHusi; BEHTMNALMM)

Y6 MNK-2.6

YmeTb: Onpegensitb CTOUMOCTb
NPOEKTHOro peLLeHnst cMcTeM
TennorasocHabXeHnsa 1 BEHTUNALUN Mo
npubnmxXeHHbIM MeToAMKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLeHKY OCHOBHbIX
TEXHWKO-3KOHOMMYECKMX NMoKasaTenemn
NPOEKTHOro peLleHms
TennorasocHabXeHus U BEHTUNALMK
B3 MNK-2.3

BnapeTtb: meToamkon npubnmxeHHoro
onpegeneHnst CTOMMOCTM NPOEKTHOro
peLLeHnss CUCTeM TennorasocHabxeHus
1 BEHTUNAUUK

B4 MNK-2.4

BnapeTb: METOAMKOWN OLLEHKM OCHOBHbIX
TEXHWKO-3KOHOMUYECKMX NoKasaTenemn
NPOEKTHOro pPeLLEHNst CUCTEM
TennorasocHabXeH s U BEHTUISALMK

nK-2.7

Mpenctaenexve u 3awuTa
pe3ynbTaToB 060CHOBaHWe
MPOEKTHBIX PELIEHUI CUCTEMbI
TennocHabxeHus
(rasocHabXeHusi; BEHTUNALMM)

Y8 MNK-2.8

YmeTb: Npeacrasnatb 1 3awmwaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro pPeLLeHNst cUcTemM
TennorasocHabXeHns 1 BEHTUNALUK
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KoHTponbHas paboTa, JlTabopaTopHbie paboThl 3aver,
3K3aMeH
NnK-2.1 32MNK-2.2| 32MNK-2.2 | 32MK-2.2 32MK-2.2 32MK-2.2 32 NK-2.2 32 NK-2.2 32 MK-2.2
31MK-2.1| 31 MNK-2.1 | 31MNK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1 31 MK-2.1
33MK-2.3| 33MK-2.3 | 33MNK-2.3 33 MK-2.3 33 MK-2.3 33 MNK-2.3 33 MK-2.3 33 MK-2.3
NK-2.2 35MK-25| 35MNK-25 | 35MNK-2.5 35 MK-2.5 35 MK-2.5 35MK-2.5 35 MK-2.5 35 MK-2.5
’ Y1NK-2.1| Y1 NK-2.1| Y1NK-2.1 Y1 NK-2.1 Y1 NK-2.1 Y1 MNK-2.1 Y1 MNK-2.1 Y1 MNK-2.1
Y4TK-2.4 | Y4TIK-2.4 | Y4NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 TK-2.4 Y4 TK-2.4 Y4 TK-2.4
B1MK-2.1| B1MNK-2.1| B1MK-2.1 B1MNK-2.1 B1MNK-2.1 B1 MNK-2.1 B1 MNK-2.1 B1 MK-2.1
32MK-2.2| 32MNK-2.2 | 32MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 NK-2.2 32 MK-2.2
34MNK-2.4| 34MNK-2.4 | 34MNK-2.4 34 NK-2.4 34 NK-2.4 34 NK-2.4 34 NK-2.4 34 NK-2.4
MNK-2.3 Y3 MNK-2.3| Y3MK-23 | Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3
Y5MK-25| Y5 MK-25 | Y5MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5
B2 NK-2.2| B2MNK-2.2 | B2 MNK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2 B2 NK-2.2
NK-2.4 32MNK-2.2| 32MNK-2.2 | 32MK-2.2 32 NK-2.2 32 NK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2
’ Y2TMK-2.2 | Y2TK-2.2 | Y2K-2.2 Y2 NK-2.2 Y2 NK-2.2 Y2 MNK-2.2 Y2 MNK-2.2 Y2 MNK-2.2
MNK-2.5 32MNK-2.2| 32MNK-2.2 | 32NK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32MK-2.2 32 MK-2.2
Y6 MK-2.6 | Y6 NMK-2.6 | Y6 NK-2.6 Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6
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 Y7 NK-2.7
’ B3 MNK-2.3| B3 MK-2.3| B3 MK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3
B4 NK-2.4| B4 NK-2.4 | B4 MNK-2.4 B4 NK-2.4 B4 NK-2.4 B4 NK-2.4 B4 MNK-2.4 B4 MNK-2.4
NnK-2.7 Y8 MK-2.8 | Y8 MK-2.8 | Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8

2. TunoBble KOHTPOJIbHbIE 3aJaHUA UNU UHble MaTepuanbl, Heo6xoaNMble ANl OLLleHKU 3HaHUW, YMeHUN,
HaBbIKOB 1 (MNK) oNnbiTa AeATENIbHOCTU, XapaKTepusylowme npouecc oopMUpoBaHUA KOMNETEeHLU B xoae

0CBO€EHMA obpa3oBaTenbLHON NPOrpaMmbI

2.1. ®opMbl TeKyLLEro KOHTPOA ycneBaeMocTu

MpWMepHBI BapUaHT KOHTPOSLHOMO TecTa

1. VicTMHHan v cpeaHas NNOTHOCTM OAQHOMO U TOrO )Xe CTPOMTENbHOro Marepuana :

a) Bcerga paBHbl Mexay cobo;
6) yalle Bcero oTnuyaloTca Apyr oT Apyra;
B) HMKOrAa He paBHbl Apyr-apyry;

2. MaTepuan cuyntaeTcst OrHECTOMKMM, ECINN OH He pa3pyLuaeTca nog AeCTBUEM:

a) OTKPbLITOrO OrHs;

6) KpaTKOBPEMEHHOro BO3OENCTBUSA OTHSA U BOAbI;

B) OTHS M BOAbl B YCINOBUAX NOXapa;

3. TBep0CTb-3TO CBOMCTBO MaTepuana conpoTUBNATLCA




a) NPOHVKHOBEHMIO B HETrO Apyroro 6onee TBepaoro Tena;

©) yoapHbIM Harpyskam;

B) MCTMPAIOLLNM BO3AENCTBUSAM,

4. K BaXXHENLLMM NOMNOXUTENbHBIM CBONCTBaM ApEBECUHbI OTHOCAT:

a) ycyLuky, pasbyxaHue n kopobneHue;

©) rMrpOCKONNYHOCTb W BIIAXKHOCTb;

B) BbICOKYO MPOYHOCTb U HU3KYIO TEMSONPOBOAHOCTb;

5. B ka4yecTBe aHTUMUPEHOB UCMONb3YIOT:

a) bypy, XNopucTbii aMMOHUIA, POCHOPHOKUCTIBIA HAaTPUIA;

0) dbTopua HaTpus, KpeMHedTOPMA HATPUS;

B) KAMEHHOYTOMbHOE U CraHLeBoe Macna;

6. opHble nopoabl - 3TO:

a) HebonbLUMe NO 06BEMY CKONMEHNA MUHEPAaroB;

0) BellecTBa OnNpeaeneHHOro XMMNUYeCckoro CTPOEHUs 1 COCTaBa;

B) 3HauMTENbHbIE NO 06BEMY CKOMNNEHUST MUHEPANOB;

7. 'paHuT, nabpogoput 1 rabbpo MCnonb3yLoT:

a) B ka4yecTBe 3anonHuTenemn ans Nérknx 6eToHOoB.;

©0) aKkTMBHbIX 406aBOK K MUHEpParnbHbIM BSDKYLLMM;

B) 06NMNLIOBKM MOHYMEHTanbHbIX 30aHNN;

8. Kepamunyeckmmu HasbIBalOT MCKYCCTBEHHbIE KAMEHHbIE MaTepurarbl, MonyYyaemMble
N3 MUHEeparnbHOro Cbipbs MNYTEM:

a) hopmMoBaHuWsA 1 nocrieaytoLler TennoBo 06paboTku B NponapoYHOn KaMepe;
©) dbopmoBaHus 1 nocnegyoLwero obxxura B nevax npu BbICOKUX TeMnepartypax;
B) popmoBaHus 1 nocnegyoLien obpaboTke B aBTOKNAaBE;

9. KauecTBO KMpnunya xapakrepusyeTcs:

a) NPSAMONMHENHOCTBIO FPaHen, Mapkow, CTEMEHbI0 06Xura n BogOMNOIMOLLEHNEM ;
0) oTCyTCTBMEM TPELLMH, YTUKOB U XapaKTEPHOWN KNPMNYHOW OKPaCKOW;

B) NapannenbHOCTbI NPOTUBOMOMOXHbBIX FPaHEN U OTCYTCTBMEM OTOMTLIX YIIOB;
10. U3pgenusa ans BHyTpeHHeN 06NNLOBKM CTEH N3 KepaMUKK:

a) kepaMuyeckas MMTKa A58 CTeH U nNona;

©0) LOKONbHbIE rMa3ypoBaHHbIE NMIUTKK;

B) Opekymsa kepamuyeckas;

11. K Kepamumyeckmm orHeynopam OTHOCATCS:

a) NneHoaAMaTOMUTOBbIE U3Jenus;

©) OVUHACOBBIN M LWAMOTHbIN KAPMWY;

B) KEpamaur;

12. CtpouTensHOe CTEKIO U3roTaBnuBatoT ns:

a) CTEKOSbHON LWNXTHI ;

©0) pacnnaBa cTeknoobpasyoLnx OKCUOoB ;

B) KPEMHE3EMA M OKCMAA KamnbLus;

13. OCHOBHbIE NOMNOXUTENbHbIE CBOMCTBA CTPOUTENBHOIO CTekna:

a) XpynKoCTb, CBETONPOMNyCKaHWE, XMMUYECKasi CTONKOCTb;

©0) cBeTOMponycKaHue, XMMmNYeckas CTOMKOCTb, BbICOKasi MPOYHOCTb;

B) CBETOMNpPOMNyCcKaHWe, BbICOKas TENON30NSALNSA, BbICOKasi MPOYHOCTb;

14. OBbIYHO B CTPOUTENBLCTBE MPUMEHSOT MeTanbl:

a) B YUCTOM BUAE;

©0) B BUAe cnnaBoB Ha OCHOBE YEPHbIX METASIIOB;

B) B BMAE CMaBOB LIBETHbIX METASOB;

15. B cTpoMTENbCTBE NPUMEHSIOT CriefytoLme LBeTHbIe MEeTanmMbl U CraBbl:
a) YyryH, anoMuUHUn, BpoH3y;

©) TUTaH, MarHum, UWHK;

B) CUNYMMH, NaTyHb, TUTaH;

16. CTponTenbHbIN rMNC NonyyaT n3:

a) CaS04 *2H2 O vnn CaS04 ;

©) 2Ca0*Si02;

B) CaSO *0,5H2 O;

17. MopTnaHALEMEHTHbIN KIUHKEP COCTOUT U3 psia MCKYCCTBEHHbLIX MUHEPAIOB,
06pa3oBaBLUMXCH NPU:

a) Bapke 1 n3MenbyYeHnn NpMpoLHOro rmrncoBOro KaMHs;

©0) obxure rmapaBnMyECcKoOn U3BECTY;

B) 0GXXMre cMecu rmuHbl M3BECTHSIKA B COOTHOLWEHUN 1:3;

18. OCHOBHOE NOMNOXUTENBHOE CBONCTBO MYLILLONIAHOBOrO NOPTNaHALEMEHTA:
a) BbICOKasA CTOMKOCTb B MSITKMX BOAAX;

©) MOpPO30CTOMKOCTb;

B) BO3QyXOCTOMKOCTb;



19. OCHOBHbIE BUAbl OPraHNYECKUX BAXKYLLNX:

a) butymHble, AérteBble, NONIMMEpPHbIE;

©) GutymononumMepHble, NONMMEPLEMEHTHbIE;

B) runcosble, BUTYMHbIE, AerTeBbIE;

20. K TepmonnactuyHbiM OTHOCATCA cneayoLmne nonMMmepsi:

a) NoNMaTUNEH, NONUCTUPON, NONMBUHUNALIETAT;

©0) oprcTekno, MmovyeBMHoopManbAernaHble NonMMepsbl;

B) NOMMNPONUIIEH, CUMMKOH, KapbamugHble NonMMepsl;

21. Menkui 3anonHuTenb ans 6eToHOB(Necok) MMeeT pasMep YacTul;

a) 0,1 -1,0mwm;

©) 0,16 -5,0mwm;

B) 0,5 -2,0mm;

22. YalLe Bcero KOHTPONMPYOT NPOYHOCTb BeToHa Ha:

a) nsrub;

0) pacTsaxeHue;

B) cXaTtue;

23. OcHoBHOE HasHa4eHune rasobeToHa:

a) BO3BEAEHME OTparKaaloLLMX KOHCTPYKLUNIA;

©0) ycTponcTBO (hyHOAMEHTOB;

B) BO3BEAEHNE MOHOJTUTHBLIX KOHCTPYKLINIA;

24. MNMpenmyulecTtBa cbopHbIxX KB no cpaBHEHWIO C MOHOMUTHBIMMU:

a) yMeHbLLUEHNE CPOKOB CTPOMTENBCTBA, 3aTpaT pyYHOro Tpyaa, pe3koe yaelleBreHne CTponTenbCTBa;

0) NoBbILEHNE KavecTBa CTPOUTENbLCTBA, CHWXKEHWE CTOMMOCTW CTPOUTENbLCTBA, YMEHbLUEHME CPOKOB
CTPOMTENLCTBA;

B) pes3koe COKpalleHWe CPOKOB CTPOUTENLCTBA, YIyYlIEHME apXUTEKTYpHOro obnvka 34aHui, BbICOKUE
TEMIMbl CTPOUTENLCTBA;

25. OcHOBHblE CBOWCTBA PacTBOPHOW CMECH:

a) NPOYHOCTb, O4HOPOAHOCTb, AONITOBEYHOCTb;

©) BOgoyaepxuBaroLas cnocobHOCTb, MOABUXKHOCTb, yA000yKnaabiBaeMocCThb ;

B) MOPO30OCTOWMKOCTb, CLieMN/IEHME C OCHOBAHWEM, NNACTUYHOCTb;

26. CUnukaTHbIA KAPNUY U3roTaBinBatloT U3;

a) runca v U3BecTy;

©0) necka n LeMeHTa;

B) Necka v U3BeCTM

27. AcboLeMeHTHble N3aenus, NpUMeHsIEMbIE B CTPOUTENBLCTBE:

a) Tpy6bl, BEHTUNALNOHHbIE KOPOBA, MEMKOLUTYYHbIE BITOKN ANSA CTEH;

©) nnockune nUCTbI, TPYyObI, Wndep, BEHTUNALMOHHbIE KOpoba;

B) purenu, 6anku, KONoHHbI, hepmbl;

28. OcHoBHble oTpuLUaTenbHble CBOMCTBA NiacTmMacc:

a) BbICOKOE BOAOMOINOLLEHNE, TEMNOCTONKOCTb, BbICOKUA KO MULNEHT TENMOBOIO paclUMpeHUs:;

©0) HM3Kasa TeNNoONPOBOAHOCTb, MOPHYECTb, AEKOPATUBHOCTD;

B) HM3Kasi TEMNOCTONKOCTb, CTapeHWeE, BbiCOKas AeOpMaTUBHOCTD;

29. K TennonsonsumnoHHbIM OTHOCATCA MaTepuansi:

a) pAgoBON KepaMUYECKUIA KMPNUY, NEHOBIOKM, CUITMKATHBINA KAPNNY;

©0) razobeToH, M1HepanbHasa BaTa, NeHOCTEKIO;

B) NeHonnacT, Munopa, NonMMepobeToH;

30. MNMurmeHTamn HasbIBaKOT:

a) TOHKOOMCNEPCHbIE HEOPraHNYECKMEe NOPOLLKN, HEPACTBOPUMbIE B BoAe M onnde ;

©) opraHuyeckne n HeopraHM4ecKMe MOPOLLKM, TPyAHOpacTBOpuMMbIE B onvde, BOAE W OpraHUYecKmx
pacTBOPUTENSX;

B) TOHKOOMCMEPCHblE LBETHbIE MOPOLIKA, HepacTBOPMMbIE B onude , Boge W OpraHnyeckux
pacTBOPUTENSIX ;

TemaTuka KOHTPOMbHbIX paboT

CTtpouTtenbHble MaTepuansl U3 ropHbix nopoAd, obpaboTka u 3awuTa.

Cblpbe [Onsi Npou3BOACTBA CTPOUTENBHOM KEpPaMMKWU: OCHOBHblIE CBOWCTBA, CMoOcobbl 06paboTku wu
NyyleHNsa CBOUCTB.

CblpbeBble MaTepuansl Ans nponssoacTea 6eToHOB

CblpbeBble MaTepuansl Aris Tpou3BoACcTBa pacTBOPOB

[pesecuHa: cTpoeHune n cesorcTea. lNpumeHeHne B CTPOUTENBLCTBE.

Mogudumkaums gpeBeCcUHbI.

CrtpoutenbHas kepamuka: knaccudukalms, CBOMCTBA U MPUMEHEHME.

MUHAHBIA KNPpNNY 1 3PDEKTUBHBLIE KAMHN.

O6nMuoBOYHasA kepaMmnyeckas NMTKa ANs BHYTPEHHEN N HAPYXKHOW OTAENKM.
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10 CTpOI/ITeJ'IbHaﬂ KepaMuka cneuunarnbHOro Ha3Ha4yeHus.

11 Kepam3aut. [NNpon3BoacTBO, CBOMCTBA, MPUMEHEHME.

12 BosgylwHas ussectb. Cnocobbl Npon3BoAcTBa, TBepaeHue. N3genns Ha oCHOBE U3BECTM.

13 'Mncosble Bsxxywme. Cnocobbl Npon3BoACcTBa, TBEpAEHUE U NpuMeHeHue. M3gennst Ha OCHOBE rMNCOBbIX
BSDKYLLIMX.

14 MarHesunanbHble BSXyLLMe 1 Xuakoe cTekno. [1pon3BoacTBoO, CBONCTBA U NPUMEHEHME.

15 Cnocobbl npon3BoAcTBa NOpTNaHALEeMeHTa 1 TpeboBaHUSA K Cbipbio. PasHOBMOHOCTM NopTraHdLeMeHTa.
16 CTpyKkTypa 1 CBOWCTBA LLIEMEHTHOIO TeCTa U LLeMeHTHOro kKamHs1. Cnocobbl Ux perynmpoBaHus.

17 HobaBku K BEXyLLMM BellecTBaM. HasHayeHne 1 BNMsiHNE Ha CBONCTBA LLEMEHTHOTMO TecTa U KaMHs.

18 BbicTpoTBEpAetowniA, cynbdaTOCTONKNIA N annTOBbIM LieMeHTbl. OCOBEHHOCTN NPON3BOACTBA, CBONCTBA U
nNpUMeHeHe.

19 LlemeHTbl ¢ MuHepanbHbIMU fobaBkaMu, CBOMCTBA Y MPUMEHEHUE.

20 Benbii 1 UBETHbIE LIeMeHTa, TaMMNOHaXHbIA U UeMeHT Ana acbectouemMeHTHbIX nsgenun. OcobeHHoCcTH
Npou3BOACTBa, CBOMCTBA U NPUMEHEHNE.

21 MUHO3EeMUCTBIN, PacLLMPSAIOWNACA U Hanpdaralowmnn LemeHTbl. OcobeHHOCTN NpoM3BOACTBaA, CBOMCTBA U
npuMeHeHue.

22 BsxyLwime BellectBa aBToknaBHoro teepaeHus. OcobeHHOCTM Npon3BOACTBaA, CBONCTBA U NPUMEHEHME.

23 'MncouemeHTHOMyLLONaHoBbIE Bshkywme (CLIMNB) n HoBble BUAbI LLEMEHTOB.

24 LWnakowenoyHble Bsxywme BewecTtBa. [lpous3BoactBo, 0COBEHHOCTM TBEPAEHWUsl, CBOWCTBa W
NpUMeHeHNe.

25 CynbaTtHo-LUNakoBbIE N TMNCON3BECTKOBLIE BSXKyLUME. Be3ycafoyHbIn LeMEHT.

26 CreknsiHHble MaTepuansl U U3genus: knaccudukauus, CBONCTBa, MPUMEHEHME.

27 BeToHbI: knaccudukaums, coctas, CBOMCTBA, MPUMEHEHME.

28 3anonHuTtenu Ang pasnuyHbix Buaos 6eToHoB: TpeboBaHus, onpegeneHne CBONCTB.

29 MpurotoBneHne 6eToHHOM cMecu. Yxon 3a Teepaewwmm 6eTtoHoM. Mepbl NO ycKOpeHuo TBepAeHUS
6eToHOB.

30 Buabl kopposumn 6eToHoB. MeToabl 60pL6bl ¢ KOppo3nen.

31 CneuwmanbHble Buabl 6eToHoB. OCOBEHHOCTU CBONCTB, NPUMEHEHNE.

32 Jlerkme 6eTOHbI: NPOM3BOACTBO, CBOMCTBA U MPUMEHEHME.

33 lMeHobeToH 1 neHocunmkaTbl. [a300eTOH M ra3ocunukaThbl.

34 YKenesobeToH. HomeHknaTtypa, CBOWCTBa 1 NPUMEHEHME.

35 Cnocobbl Npon3BOACTBa Kene3o006eTOHHbIX U3OeNNA.

36 MoHsaTMe o paboTe xenesobeToHa. Buapl apmaTtypbl n cnocobbl apMUpPOBaHWMSI.

37 PacTBopbl: knaccudukaums, coctas, CBOUCTBA, MPUMEHEHUE.

38 CneumnanbHble Buabl pacTtBopoB. OCOOEHHOCTU CBONCTB, MPUMEHEHME.

39 Buabl n HasHayeHne 0obaBok B 6eTOHbI M CTPOUTENbHbLIE PACTBOPbI.

40 Cyxue cTpoutenbHble cMecK: knaccudukauus, coctaB, 0OCOBEHHOCTM CBOWCTB 1 MPUMEHEHME.

41 M'MncoBble U rTMNCODETOHHbIE N3OenNus.

42 AcbecToLeMeHTHble U3aenus.

43 KoHcTpykuuun n3 apesecuHsbl. KrneeHble nsgenus..

44 AccbanbToBble pacTBopbl U GeToHbl. Mogbop coctaBa, NMPUroToBNEHWE, yknagka v ynnoTHeHue. Buabl
acanbToBbIX pacTBOPOB M GETOHOB.

45 PUNKO-XMMUYECKME OCHOBbI MONyYeHMS U nepepaboTku MOMMMEPHBIX KOMMO3ULMOH-HBIX MaTepuarnos
(MKM).

46 dPypaHoBble, NONMaMpPHbIE, ANOKCUMAHBIE U KapbamuaHble NonMmMepbeToHbI.

47 MopbGop coctaBoB NonNMMep6eToHOB. [onNMCTpyKTypHas Teopust NoNMMepbeTOHOB.

48 MonumepHble arpeccMBHOCTOMKME Nonbl. KOHCTPYKUMK MOrOoB.

49 CTtpouTenbHble repMeTUKN: CBOWCTBA, NPUMEHEHNE.

50 CoBpeMeHHble repMeTusnpylowme matepmarnbi.

51 "epmeTn3MpyoLWme 1 rmMaponsonsaunoHHbIe MaTepuarnbl Ha OCHOBE NMOMMMEPOB.

52 CoBpeMeHHbIe HeopraHuyeck1e Tenon3onsauuoHHbIE MaTepuarnsl 1 U3genus.

53 CoBpeMeHHble opraHu4eckre TennonsonAunoHHbIE MaTepuansl U U3enus.

54 Kepamuyeckue TennonsonsaumoHHbIe MaTepuarnsi.

55 MonvmepHble TENNON30NALMOHHbIE MaTepuansl.

56 MoHTaXxHble TennoM3onsaunoHHbIe MaTepuansl.

57 CoBpeMeHHble KpoBerbHble Y TMAPOU3O0NALMOHHbIE MaTepuanbl U n3genus.

58 CoBpeMeHHble akycTuyeckue matepuansi.

59 3BYKOM30MALMOHHBIE MaTepuansl U u3genus.

60 OrHesaluWTHbIE NTAKOKPACOYHbIE MOKPbITUS.

61 JlakokpacouHble maTepuansl AN 3alWnTbl OT KOPPO3UU.

62 AHTMKOPPO3MOHHAA 3aLLmTa CTPOUTENBHBLIX KOHCTPYKLINIA

I'IpwmeprM BapnaHT oT4eTa No NpakTUn4eCKoOMY 3aHATUIO
Ha TeMy «I'IpoeKTMpOBaHme cocTaBa Tshkenoro 6eTtoHa. [NoneBow cnocob, meToa abCcomntoTHbIX 06 bEMOBY



lMpoekTnpoBaHue coctaBa TsXKenoro 6eToHa MMeeT Lenb YCTaHOBUTL Takon pacxof Ma-Tepuarnos Ha 1 M3
BGeToHHOW cMecu, Mpu KOTOPOM Hamboree 3KOHOMUYHO obecneuymBaeTca nonydeHue ypoboyknagbiBaeMoCcTy
CMecu U1 3adaHHOM MNpOYHOCTM OeToHa, a B psge CcryyYaeB — HeobXoOuMOM  MOPO3OCTOMKOCTH,
BOAOHENPOHNLAEMOCTN U APYIrUX cneumarnbHbIX CBOUCTB 6eToHa.

CoctaB 6eTOHHOM CMeCu BbipaXkaloT B BuOE BECOBOro (pexe OO6beMHOro, MeHee TOYHOrO)
COOTHOLLEHUSA MeXay KOnM4yecTBamu LieMeHTa, Mecka W KPYMHOro 3anofiHUTens ¢ obAsaTenbHbIM yKa3aHueM
BOLOLEMEHTHOIO COOTHOLWEHMsA. KonmnyecTBO LeMeHTa NpuHMMAaloT 3a eduHuuy, Mo3ToMy cocTaB 6GeToHa
NpUHUMaeT BUA:

LlemeHT: necok: webeHb (rpaBuin) = 1:X:Y npu B/ = (Hanpumep LMW = 1:2:4 npu B/, = 0,6).
MpumeHsloT n apyron cnocod obo3HavyeHuss coctaBa BETOHHOW CMecu — B BMAE BECOBbIX pacxogoB MaTepuaros
Ha 1 M3 ynnoTHeHHON GETOHHOW cMmecu (Hanpumep, pacxoabl Ha 1 M3 cmecu: uemeHta — 300 kr, necka — 600kr,
webHs — 1200 kr, Bogbl — 180n).

Pasnnyaior 2 coctaBa 6eToHa: HOMWHamnbHbIA (NabopaTopHbIf), yCTaHaBNMBaeMbld AN CyXuX
MaTepuanoBs B €CTECTBEHHOM BFaXHOM coOCTOosHWW. [pu pacdeTe coctaBa 6eToHa CTaBWUTCA 3adaya MonyynTb
BeTOoH C onpeaeneHHbIMY Ka4eCTBEHHbIMW NOoKa3aTensiMmn, KOTOPbIMU ABAAIOTCS:

- NPOYHOCTb, paBHas NMOSTHOM NPOEKTHOW MPOYHOCTU UMK YacTu ee, Heobxoaumon Ana pacnanyoku
GeToHa 1 YaCTUYHOW 3arpy3ku COOPYXXEHUS, 3TO JOCTUraeTcsa Hagnexa-um BbioopoM Mapku LemeHTa n B/L;

- CPOKM JOCTUXKEHMS MOSTHOW UMM YaCTUYHOWM MPOYHOCTY;

- NAoOTHOCTb, onpegensemas oTCyTCTBMEM NYCTOT BHYTPY CBEXEYIIOXEHHOW BETOHHON cMecK (C Hel
CBsI3aHa MNpPO4YHOCTb GEeTOHa, 3TO CTOWKOCTb, CMOCOOHOCTb 3alMuiatb ap-mMaTypy OT pXaBneHuss u gp). JTo
OOCTUraeTcsi NpaBUIbHbIM COOTHOLLEHWEM MEXAY KONMMYECTBOM LEMEHTA, 3aNONHUTENAMMN, BOOOW.

- YpoboyknagbiBaeMocTb (MOABMXHOCTb MMM XKECTKOCTb) MpUHUMaemasi B 3aBUCMMOCTM OT BuAa
OETOHNPYEMON KOHCTPYKLUUKU, CMOCOBOB TPAHCMOPTUPOBKU W YMMAOTHEHUA GETOHHOW cMecu. JTO JocTuraetcs
NpaBuIibHBIM COOTHOLLEHNEM MEXAY KONMYECTBOM LIEMEHTA 1 3anoNHUTENAMNU Npy AaHHom BJ/L;

- OKOHOMWYHOCTbL: CBOASLAA K BO3MOXHO MeEHbLUeMY pacxogy LUemMeHTa Ha eauHuuy obbema
6eToHa, yooBneTBOPSAOLLEMY BbllLenepeyncrieHHbIM nokasaTensim.

Mpexge Yem npoussBoauTb pacyeT coctaBa 6eToHa, Heobx0AMMO BbiBpaTh BUA U Mapky LemeHTa
1 onpegenvTb KayecTBO 3anonHutenen un Boabl cornacHo NOCT. Pac-4yeT coctaBa 6€TOHOB MOXHO NPOM3BOAUTL
MHOrMMK cnocobamu. Hanbonee yaoOHbI-My ABRSOTCA — NONEBON U «MeToq abcomnmtoTHeix 06bemoB». Bo Bcex
KOHKpPEeTHbIX crocobax pacyeTbl cocTaBa OeToHa MCMonb3yeTcs eOuHbI NPUHLMN pacyeTa, OCHOBAHHBIN Ha
crnefywLwmnx coobpaxKeHumsaXx:

1. OcHoBHas macca 6eToHa HaMNoMHAETCS KPYMHBbIM HanosHMTENEM XOpoLLO nogobpaHHoOro coctaea,

2. [MycTOTbl B KpYNHOM HaMoMHUTENE HaMOMHAKTCA 3epHaMM MENKOrO HaMOMHUTENS!, TakKe XOPOLLO
nogo6paHHOro 3epHOBOro COCTaBa,

3. 3epHa cMecn KpymHOro M MENKOro HamnoSfIHUTENEn CKNeuMBalTCs B MOHONUT (6EeTOH) 3agaHHOWm

NPOYHOCTN LUEeMEeHTHbIM TECTOM HaaneXallero Kka4ecrtea, T.e. C onpegerneH-HbiM COOTHOLWEeHeM UuemMeHTa U BoAdbl

(B/L)

4. Heobxogumoe konn4ecTBO LEMEHTHOrO TecTa Ans 6eTOHHOW CMecn onpeaensieTcd no ycrioBusm
npuaaHns en 3agaHHon nogBwkHocTU. MeTop «abcontoTHbix 06beMoB» paspaboTaH npod. b.I. CkpamTaeBbiM U
ero wkonow. B ocHoBYy meToda MOMOXEHO YC-NoBUE, YTO TsKemnbli 6ETOH, YNMOTHEHHbIA B CBEXEM COCTOSIHUMU,
npubnmkaeTcs Kk ab-CoMTHOM NMOTHOCTM, T.e. CyMMa abComnoTHbIX 06bEeMOB MCXOAHbIX MaTepuanos B 1 m3=
o6bemy ynnoTHeHHOWN 6eTOHHON cMecH:

loe U, B, N, W — cogepxxaHue uemeHTa, BOAbl, Necka, WwebHsa B Kr/m3.

-yaenbHble cpefHne NIoTHOCTU 3TUX matepuanos 1 M3.

McxogHblMM  JaHHbIMKM  Ans pacyeTa cocTtaBa 0OeToHa #ABnAlTCA knacc 6eToHa (MapouHas
NPOYHOCTbL Npu cxaTtum R6), nogsmxkHocTe B6eToHHOM cMecn (OKunXK), xapakTepucTukm Bbl-OpaHHbLIX MaTepuanos
(akTMBHOCTL MMM Mapka ueMeHTa Ru, cpegHAs M WCTMHHAs MAOTHOCTb LEMEHTa, KPYMHOrO0 WM  MENKoro
3anonHuTenen, NycToTHOCTb, BMaXHOCTb M Ap.). B 3agaHum B 3aBUCUMOCTM OT yCroBuK, B KOTOpbIX Oyaer
HaxoauTbCsl BGETOH B COOPYXEHUU WM KOHCT-PYKUUW, K OBeTOHy MOryT npeabsBnsTbCA Takke W Apyrue
TpeboBaHWs, Hanpumep CTeneHb MOPO30CTOMKOCTM, CTOMKOCTb K BO3OEWCTBUIO  arpecCuMBHbIX  Cpeq,
BOAOHENPOHNLI@EMOCTb.

PacuyeT coctaBa 6eToHa Npon3BOAAT B CrieAytoLeM Nopsake

Pacyetom onpegensoT LeMeHTHO-BoAHOE OTHOLleHue, obecneunBatollee nonyyeHne 6etoHa 3agaHHOM
NPOYHOCTY,

. OnpegensatoT pacxog Bogbl (Mo Tabn, rpaduky),

. PaccunTbiBatloT pacxof LemMeHTa, 3aTeMm LebHs (Unu rpaBust) 1 necka,

. MpoBepseTcs NOABUKHOCTb ()KECTKOCTb) BETOHHOW CMECH, NPU OTKIOHEHUU 3TOro nokasatens oT
MPOEKTHOrO COCTaB CMECU KOPPEKTUPYIOT,

. MpurotaBnueatoT obpasubl AN onpeaeneHns NPOYHOCTU 1 UCMBITLIBAKOT B 3a4aHHbLIE CPOKU,

. lMepecynTbiBaOT HOMUHATbLHBIN COCTaB HETOHHOW CMEeCH Ha MPON3BOACTBEHHbIN.

LlemeHTHO-BOAHOE OTHOLUEHUE OMNpeaensinT pacyeToMm Mo dopmynam, npuBedeHHbIM B pas-gene
«MPOYHOCTb GeTOHa».



Pacxoa Boabl: onTuManbHOe KOnMyecTBO BoAbl B 6eTOHHOM cmecu (BogocoaepkaHue B n/mM3) OOMKHO
obecneuntb HeOBXO0aUMYIO NOABUXHOCTE (XKECTKOCTb) GETOHHOW cMecn. OpUEHTU-POBOYHO OHO YCTaHaBNMBaETCS
no Tabn. ¢ y4eToM KayecTBa UCXOOHbIX MaTepmnanos (BnAaa LLeMeHTa, KpyNHOCTU 3anofnHUTens).

Pacxog uemeHTa: no paccuntaHHomy L/B u npuHaton BogonoTpebHocTn 6eToHHom cmecn B
paccunTbiBalOT OPUEHTUPOBOYHBIN pacxos uemeHTa B kr Ha 1 m3 6eTtoHa no copmy-ne:Li=L1/B-B

Pacxon uemeHTta Ha 1 M3 6GeToHa aomkeH 6bITb HE MeHee MUHMManbLHOro, gonyckaemoro CHull 1-B, 3-62

Ecnn pacxog uemMeHTa oKaXeTCs HMKe [OMnyckaeMoro, T0 HeobGXOAMMO OOBECTUM ero A0 HOpP-Mbl UMK
BBeCTM gobaBku. Pacxoq 3anonHutenen: ans onpeaeneHnst pacxoda necka u webHs (rpaBus) 3agaroTcs ABYMS
YCINOBUSAMMU:

1. CymMmma abcontoTHbIX 00bEMOB COCTaBHbIX YacTell 6eToHa B n. paBHa 1m (1000n) yn-noTHEHHOWN
GeToHHOW cMmeck:
2. LlemeHTHO-NecYaHbI pacTBOp 3anofiHUT MyCTOTbl B KPYNHOM 3anofiHUTene C HEKOTO-pow

pa3aBWKKON 3EPEH, T.€.

lMocne onpepeneHns pacxoga webHa (rpaBusi) paccUMTbIBAKOT pacxoq necka B Kr Hal M3, Kak pasHOCTb
Mexay cyMmMapHbiM 06bemom 6eToHHoM cmecn (1000n) n cymmon abcontoTHbIX 06bEMOB KPYMHOMo 3anonHUTens,
LemMeHTa 1 BoAabl:

lMpoBepka NoaABMXXHOCTM BETOHHOW CMECH.

lMocne npepBapuTenbHOrO pacyeTa coctaBa GeToHa genatoT MpobHbIM 3amMec u onpeae-nsawT

ocafKy koHyca (CM) unm xecTkocTb (cek). Ecnn 6eToHHasi cmechb nonyynnace MeHee NoABMKHOMW, Yem TpebyeTcs,
TO YBENUYMBAKT KONMMYECTBO LiEMeHTa U Bodbl 6e3 umameHeHus B/Ll. Ecnn nogBwkHoCTb OygeT Oonblue
Tpebyemon, To gobaBnsem HeOOMbLUIMMKU MOPUUSIMU MECOK M KPYMHbIA 3amnofiHUTENb, COXPaHSI UX OTHOLUEHUS
NMOCTOSIHHBIMUA. ...

MpumepHbIN BapyaHT oT4yeTa no nabopartopHon paboTe
Ha Temy «[lpurotoBneHne pacTeopHon cmecu. OnpeageneHme BoAONOTPEOHOCTM»

Onpegensietcs pacxog Boabl (B/T), Heobxogumbli Ans NPUroTOBNEHMS pacTBOPHOW CMe-CU HOpMarbHON
KOHCUCTEHUMW, NPUrOAHOM Ana npou3soacTBa paboT. BogonoTpebHOCTb ycTa-HaBnNMBaEeTCs MO gUMaMeTpy
pacnnbiBa pacTBOPHOM CMECHK NPU UCTbITAHUN Ha BCTPAXMBAIOLLIEM CTOJSUKE.

Boay B konuuyecTBe, yKkazaHHOM npenogaBaTenem Ans Kaxgon dpuragbl 1 HeobxoaMMOM Anst NONyYeHus
cMmecn Tpebyemoln MOABWXHOCTM, BbIIMBAKOT B Yally CMecUTenss Unu B Yally Afs PYYHOro nepemellnBaHus,
npegBapuTENbHO  MPOTEPTYIO BMaXHOW TKaHbl. PacTBOpHYyHd CMecb MNpUroTaBnuBalOT B Credylollen
nocrneaoBaTenbHOCTU:

* BCbINatoT, NOMELLnBas, CyXyto CMecb B konndecTtse, pasHom 400 r, B Bogy B TedeHune 30 c;

* OCTaBMSIOT CMECh B Nokoe B TeyeHue 60 c;

* MepeMeLLnBaloT B CMecuTene unm BpyyHyto B TedeHue 30 c, npu pyyHOM nepemeluvBa-HUU genatot
nonatkon 30 gBMxXeHUn B popmMe BOCbMEPKU;

* ocTaBnsoT B nokoe Ha 30 ¢;

* MOBTOPHO NepemMeLunBatoT cMech B TeveHue 30 ¢, npuBeAeHHbIM Bbille CNocobom.

DOpPMyY-KOHYC YCTaHaBMNMBAKOT HA CTEKNAHHYIO MMACTUHKY B LIEHTpe BCTpAXuBaroLero cronvka. CTekmno u
dhopMy cnegyeTt NpPOTEPETL BNAXHOW TKaHbHO.

B TeueHune 15c 3anonHaT hOpMy CMeChio, U3ObLITOK CMecH yaansioT MeTannyeckon nuHenkon. dopmy-
KOHYC pe3ko NogHUMaloT B BepTuUKanbHOM HanpasreHun Ha BbicoTy 10—15 cm, a cmecb BcTpsixmBatoT 15 pas ¢
NnocTosiHHOM 4YacTtoTton 1 ygap B cekyHay. OuameTp obpasua u3MmepsioT B ABYX B3aWMHO MEPneHOUKYNAPHbIX
HanpaBfeHNsIX C NOrpeLlHOCTbI0 = 5 MM, pe-3ynbTat okpyrnawT Ao 5 mm. CpegHee 3HavyeHWe guameTtpa OOJIKHO
coctaenaTh (165 = 5) mm.

OnpepensaT BOOo/TBEPAOE OTHOWeEHMe no dopmyne: B/T = m1 / m2 , rge m1 — macca Bogbl Ans
Nnony4eHns CMECU HOpMasbHOM KOHCUCTEHUUMK, I; m2 — macca npobbl Cyxomn cMmecu, T.

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauumn

Bo BpemMA 3K3aMeHa CTyAOeHT OO0JKEeH OTBETUTb Ha BOMNPOCHI Bbl6paHHOr0 um buneTa.
bunet coctounT 13 OBYyX TeOpeTn4eCKmnx BOornpocos.

Bonpochbl k ak3amery

MpodeccnoHanbHasa TEpMUHONOTMIO B 06n1acTu NpodecCnoHanbHon eATENbHOCTY.

MeToabl UM METOANKM peLleHns 3agayvm npodeccnoHanbHoOM AeATeNbHOCTU.

MeTogukon Beibopa CTPOUTENbHBLIX MaTepuanoB A51S CTPOUTENbHBIX KOHCTPYKLUUIA 1 3OENNNA.

CBoWncTBa CTpoUTENbHbLIX MaTepuanos.

MopucTocTb MaTepuanos: BUAbI MOP, CNOCOObLI onpeAeneHus], BNUsSHWE Ha CBOMCTBa MaTepuarnos.
MexaHn4yeckne cBoWcTBa Matepuarnos: BUAbl MPOYHOCTU, CBSA3b MEXAY PasfuyHbiMU BUAAMU NPOYHOCTMH,
BeLLeCTBEeHHbIM COCTaBOM 1 CTPOEHUEM MaTepuana.

TennonpoBoAHOCTL MaTepuanos: PakTopbl, BAUSIOLNE HA TENNONPOBOAHOCTb.

BoOocTonKoCcTb MaTepuarnos: CYLLHOCTb SIBNIEHMS, CMOCOObI OLIEHKM.

oukrwNE
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Mop0o30CTOMKOCTbL MaTeEPUAnos: CYLLHOCTb SIBNEHMWS, CNOCOBLI OLIEHKW.

MpupoaHble kKaMeHHble MaTepuansl

["opHble Nopoabl, NPUMEHSAEMbIE B TXenNbIX N Nnerkux 6eTtoHax.

"opHble Nopoabl, NPUMEHSAEMbIE B NPON3BOACTBE MUHEPAIbHbIX BSXYLLUX BELLECTB.
lMprumeHeHne B CTpouTenbCTBE rpaHnTa, Amabasa, 6asanbTa, KBapuuTa, U3BECTHSKa 1 Mena.
BbiBeTpuBaHMe KaMeHHbIX MaTepuanoB: CYyLIHOCTb SIBfieHUd, crnocobbl 3aluTbl W pecTaBpauumu
NOBPEXAEHHbIX KOHCTPYKLMN.

[MWHBI, KaK Cbipbe KepaMUyYeCcKon MPOMBILLNEHHOCTUN: XMMUYECKUIA 1 MUHEpPanorM4eckuin CocTas rfnH.
PuU3nKo-xMMmMYeckme NpoLecchl, MPOUCXoAsLUNE Npu 0OXUre rmuH.

OCHOBbI TEXHONOMMY NPOVM3BOACTBA U3AENMWIN CTPOUTENBHOW KEPAMMUKM.

CeoncTBa kupnuya n TpeboBaHus, NpegbsiBNsSeMbIe K €70 Ka4yecTBy.

O6nMuUoBOYHbIE KEpaMUYecKkMe maTepuansl (4N CTEH 1 NOOB).

CaHuTapHo-TeEXHNYecKas Kepamuka: NnpeacTaBuTenu, CBOMCTBA, Cbipbe, CNocobbl Mpon3sBoacTaa.
KepamauT: TexHonorusi, CBOMCTBa, NPMMEHEHME.

CTpoutenbHOe CTeKNo: pa3HOBUAHOCTb, CBOVWCTBA, MPUMEHEHME.

OCHOBbI TEXHOSOMMN U3rOTOBIIEHUSA CTPOUTENBHOIO CTEKNa U CTEKNSAHHbIX nzgenuin. Cnocobbl NoBbILLEHNS
NPOYHOCTU CTeKna.

Cwvtannbl: 0COGEHHOCTM CTPOEHUS, CBOWCTBA, MOSTyYeHWe, MPUMEHEHNE B CTPOUTENBCTBE.
OpraHun4yeckue TMM: OCHOBHbIE NPEeACTaBUTENM, CBOMCTBA, NPUMEHEHNE.

HeopraHuyeckue TMM: OCHOBHbIE NpeacTaBUTEeNn, CBOMCTBA, NMPUMEHEHME.

MwuHepanbHasa 1 CTeknsaHHaga BaTa; Nofny4yeHne, CBONCTBA, NPUMEHEHUE.

MpeumyllecTBa HeopraHMYeckux TUM nepes opraHUYeCcKUMu.

[peBecuHa, Kak CTpoUTENbHbIA MaTepuarn: JOCTOMHCTBA U HeAOCTaTKN APEBECUHBI.
®dun3nKO-MexaHMYecKne CBOMCTBA APEBECUHDI.

"HneHne gpeBecuHbl U cnocobbl 3aLLNThI.

CropaHuve gpeBecuHbl 1 cnocobbl 3aWwuThbl.

CopTameHT necomaTepmarnos.

MoHATUE «MUHEpanbHbIE BSXYLLME BELLECTBAY: X Knaccudukaums.

OcHoBHbIe CBOMCTBA M 061aCTb MPUMEHEHMNS BO3AYLLHbIX BSKYLLMX BELLECTB.

CTtpoutenbHas Bo3gyLlHas U3BECTb: NpeacTaBMTeENN, CBOMCTBA, 00NacTb NPUMEHEHUS.
OcHoBHbIe CBONCTBA U 00MacTb MPUMEHEHUSA TMOPABIIMYECKUX BSXKYLLNX BELLECTB.

OcHoBbI Npon3BoACTBa NOpPTNaHAUEMEHTA.

MwHepanbl nopTnaHALEMEHTHOrO KIMHKepa: X CBOMCTBA U BNUSIHWE HA CBOWCTBA BSXYLLErO.
O6wwe TpeboBaHusA K nopTrnaHguemMeHTam. Mapka 1 akTUBHOCTb.

Knaccudwmkauns v Buabl 6eTOHOB.

dakTophl, BNUAKLLLME HA NPOYHOCTL 6eToHa. Knacchl 1 mapku GETOHOB.

TBepaeHne 6eToHa Npu HOpMarbHbIX YCIOBUSAX; BIMSHWE BuAA LIEMEHTa, TemnepaTtypbl U BRAXHOCTU Ha
TBepaeHve 6eToHa.

Cnocobbl 3MMHero 6eToHMpoBaHuMS.

INerkme 6eTOHBI HA MOPUCTBLIX 3aMNOMHUTENAX: PA3HOBUAHOCTH, COCTaB.

OcobeHHocTn nogbopa cocTasa.

a306eTOH: OCHOBbBI TEXHOMOMMKN, CBONCTBA, NMPUMEHEHNE.

Knaccudumkaunsi CTpouTenbHbIX pacTBOPOB MO BUAY BSXKYLLETO U Ha3HadveHuto. O6Lme cBovicTBa.
>Kene3obeToH: Ha3HavyeHne 1 cnocobbl apMUPOBaHKS.

MOHONUTHBLIN 1 COOPHBIN Xene3obeToH: NX JOCTOMHCTBA U HEAOCTaTKM.

Knaccudurkaums n oCHoOBHblE CBOMCTBA OPraHNYeCKUX BSXKYLLNX.

Butymbl 1 gertu: coctas, CBOMCTBaA U 06nacTb NPUMEHEHMS.

KpoBenbHble MaTepuanesl Ha OCHoBE OUTYMOB 1 AerTen.

AchanbToBble 6€TOHBI M pacTBOPbI: NPeACTaBUTENN, COCTaB, CBOMCTBA.

lMneHkoobpasoBaTenu nakoKpacoYHbIX MaTepuanoB: OCHOBHble MpeAcTaBuUTeNnu, CoCcTas, CBOMWCTBA.
KOMMOHEHTbI NakoKpacoYHbIX MaTepurarnos.

MpumepHan cTpykTypa 6uneta

_-\\ MuHucTepcTBO Hayku U Bbicluero obpasoBaHusi Poccuiickon ®eaepauum

\\ depepanbHoe rocyaapcTBeHHoe GloaxeTHoe o6pasoBaTenbHoOe yupexaeHue
CAMAPCKWH Bbicwero o6paszoBaHusi «CaMapckuit rocyAapCcTBEHHbIN TEXHNYECKUI YHUBEPCUTETY
NOAUTEX (Pre0y BO «CamlTY»)

Qncp-siA pratepopTer

dunuan Preoy BO «CamlTY» B r. Benebee Pecny6nuku BawkopTocTtaH

3K3AMEHALIMOHHbIV BUNET Ne__1

Mo ancuunnuHe (Mmoaynio): «CTpoutenbHble MaTepuanbi» Cemectp 4




Hanpasnenne 08.03.01 CtpounTenbcTBo

1. ®PuU3nKo-XxMMMYECKMe NpoLecChl, Nponucxoasiune npu obxure rmvH.
2. Knaccudukaumsa v Bugbl 6eTOHOB.

CocraBun: YTBepxpato:

OoueHt B.B.Ky3bmuH 3aB.kadeaponi A.A. UbiHaeBa
(nodnucs) (nmodnucs)

« » 2020 . « » 2020 .

3. MeTtoguyeckne matepuansl, onpegensiowme npouenypbl oleHMBaHUA 3HAHUW, YMEHUN, HaBbIKOB U
(vwnu) onbiTa AEATENLHOCTU, XapaKkTepusyloLwme npouecc hopMMpoBaHUA KOMNETEHLMN

3.1. XapaktepucTuka npouenypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum Nno gUcUMnimHe

Tabnuua 5
MepuoanyHoCTbL N Buab! Cnocob yyeTta
HanmeHoBaHue cnoco6 npoBeneHUs MeTtoabl MHAMBUAYarbHbIX
Ne n/n BbICTaBlIsieMbIX o
OLIEHOYHOro cpeAcTBa npoueaypbl OLIeHUBaHuA oLeHOK BOCTXEHUN,
OLeHMBaHuA obyu4arowmxcs
1. |KoHTponbHas paboTa cucTeMaTUYeckn Ha 3KCNEPTHBIN Mo naTnbanneHon |paboyas KHMKKa
NPaKTU4ECKNX 3aHATUAX / wikane npenogasaTens
YCTHO
2. |3awwuTta oT4éTa no cucTeMaTrMyeckun Ha AKCNepTHbIN Mo naTnbannbHoi |paboyas KHUXKKa
nabopartopHbiM paboTam |nabopaTopHbIX 3aHATUAX wikane npenogasaTens
/ yCcTHO
3. {[pomexyTo4Has MO OKOHYaHWUU N3YYEHNST |[IKCMEPTHBIN Mo natnbanneHon |3aveTHas BEAOMOCTb,
aTTecTaums — BONpoCh! K (AUCLMNIVHBI/ YCTHO U wikane 3K3aMeHaLVOoHHasa
3avery, NUCbMEHHO BEOMOCTb, 3a4eTHasi
3K3aMeHaLMOHHbIX KHVDKKa
buneToB

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToOB U3YyUYEeHUA AUCLMNIIMHBLI BO BPeMsl 3aHATUM (TeKyLLumn
KOHTPOJIb yCNEeBaeMoCTH)

KpuTepun oueHKM 1 WiKana oueHUBaHUA KOHTPONbHOMN paboThbl

Tabnuua 6
LLkana oueHnBaHus Kputepuu oueHku Kon-so
6annoB
«OTnn4YHO» CTyneHT nokasblBaeT MONHble U rnybokue 3HaHUS MporpaMMHOro Matepuana,

TNOTMYHO U apryMeHTMPOBAHO OTBEYaEeT Ha MOCTABMEHHbIN BOMPOC, a Takke
[OMONHUTENbHbIE BOMPOCHI, NOKa3aTeNu peiTuHra (Bce npeaycMotpenHbie P (16-25)
yyebHble 3a4aHusi BbIMOSIHEHbI, KAYeCTBO BbINOMHEHUS OONbLUMHCTBA U3 HUX Gannos
OLEeHEHOo Ymcnom 6annos, 6Nn3KMM K MakcumarnbHOMY).

«XopoLuo» CrtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMMHOro mMatepuana, rpamoTHO
ero wusmnaraeT, AOCTAaTO4HO MOMHO OTBEeYaeT Ha MOCTaBMEHHbI BOMPOC WU
OOMNOMHUTENbHLIE  BOMPOCHI, ymeno dQopmynupyeT  BblBOAbI, AOMycKas (11-15)
HE3HauNTenNbHbIE MOrPeLIHOCTH, nokasaTenu perTuHra (Bce NPeaycMOTPEeHHbI®|  gannos
PN yyebHble 3aaaHunsi BbINOMHEHbI, KAYECTBO BbINOMHEHNS HU OOHOMO N3 HUX He
OLieHEHO MakcUManbHbIM YiCroMm 6annos).

«Y[0BNEeTBOPUTESNBHOY CTygeHT nokasbiBaeT [O0CTaTOuHble, HO Hernybokve 3HaHUs MNporpamMMHOro
maTtepuana; npu oTseTe He fonyckaeT rpybObix OWWBOK MNM NPOTUBOPEYMNA,
oaHako B (HOPMYNMPOBaHMM OTBETa OTCYTCTBYET [HOSDKHAas CBSA3b Mexay

o 5-10
aHanu3oMm, apryMeHTaumen v BbiBOAaMM, AN MOyYeHUst NpaBUIibHOIO OTBETA 6(anno)a
TpebyeTcs yTOYHSAOLWME BOMPOCHI, AOCTUIHYTbI MWHUManbHblE UMW  Bbllle
nokasartenu peI7ITVIHFOBOl7I OLIEHKM NpU Hann4ynn BbINONMHEHNA NpeayCMOTPEHHbIX
PNA y4ebHbIX 3agaHnn
«HeypoenetBoputenbHo» |OTBETHLI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHuA 3aliuTbl OTYETA NO NTabopaTopHbIM paboTtam
Tabnuua 7
LLikana oueHnBaHusA KpuTepuu oueHkun Kon-Bo
6annoB
«OTnnYHO» CTaBUTCH, €CMM y4valuinca BbINOMHAET paboTy B nonHoMm o6beme c| (31-45) 6annos
cobntogeHnem Heobxoaumow nocneaoBaTerlbHOCTU MPOBEAEHUS OMbITOB U




Msmepeva; CaMOCTOATENIbHO U pauuoHaribHO MOHTUPYeT Heobxoanmoe
oGopyuosaHme; BCE  OnMblITbl npoBoauT B  yCnoBUAX U pexunmax,
obecneymBaroLLmnx nonyvyeHne npaBuJibHbIX pe3ynbTaTOB U BbIBOAOB;
cobntogaet Tpe6OBaHVIF| npasun 6e3onacHocCTH TpyAa; B OT4ETE NPaBUIIbHO U
aKKypaTHO BbINOJTHAET BCE 3alnucu, Tabnuubl, PUCYHKHN, YepTexu, rpacukm,
BblHUCNEHUA; NpaBUITbHO BbINONTHAET aHanm3 FIOFpeLIJHOCTeIZ. OtBevaeT Ha
BCe nocTaBl1eHHble BONPOCHI

«XopoLuo» CTaBMTCH, €Cnu BbIMNONHEHbI TpeboBaHUA K OLEHKe «OTMAMYHO», HO 6bino| (16-30) 6annos
JonyLieHo ABa - Tpu HegoyeTa, He Gonee ogHow Herpybow owmnbKkn 1 0gHOro
Hepo4véTa

«Y[0BneTBOpUTENBHO» cTaBuTCH, ecnu paboTta BbINONHEHA He MONHOCTLIO, HO 06beM BbinonHeHHou| (5-15) 6annos
4YacTu TaKoB, MO3BONSAET NOMYYUTb NPaBUIibHbIE pe3ynbTaThl U BbIBOAbLI: €CMN
B XO0de npoBedeHVs onbiTa U u3MepeHuin 6binn  AonyLieHbl  OLUMGKK.
3aTpyaHseTcsa AaTb OTBETLI HA NOCTaBMIEHHbIE BOMPOCHI

«HeyposneTsoputensHo» | cTaBuTCS, ecnv paboTa BbINOMHEHA HE MONHOCTLI0 (0) 6annos

O6wume KpuTepuu u WKana oueHUMBaHuA pe3ynbTaToB ANA AOoNyCKa K npOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 8
HaumMeHoBaHue oLleHOYHOro cpeacTBa BannbHas wkana
1. KoHTponbHas paboTa 5-25 Gannos
2. 3agauv ons pelieHunst Ha NPakTUYECKUX 3aHATUAX 5-30 6annos
3. 3awumTa oT4éTa no nabopaTtopHbiM paboTam 5-45 Gannos

Utoro: 100 6annos

MakcumanbHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics AonyCcKkaeTCss K 9K3ameHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 Wwkana oueHUBaHUA pe3ynbTaTOB U3YyYEeHUSA OUCLUNIIUHBI HA NPOMEXYTOYHOM aTTecTaumm

OcHoBaHuem AN onpegeneHns OLUEHKM Ha 3dK3aMeHax ChyXuT YpOBeHb OCBOEHMs oby4varowmmucs
mMaTepuana u opMMpoOBaHUSA KOMNETEHUMI, NPeayCMOTPEHHbIX NPOrpaMMon y4ebHOM AUCLMNNNHDI.

YcneBaemoCTb Ha 3a4eTe OnpeaenseTcs OLeHKaMn: «3a4TEeHO», KHE 3a4TEHO».

OueHKY «3a4TeHO» nony4dyaeT obyyaloLwmncs, OCBOMBLLMI KOMNETEHLUUN AUCLUMININNHBI Ha BCEX aTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATM4Yeckoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBoOOAHO BbINOMHATL 3adaHWs, NPeayCMOTPeHHble paboyer nporpaMMon, YCBOWMBLUWI
OCHOBHYI0 1 O3HAKOMIEHHbIW C AOMNOSTHUTENLHOW NUTEpPaTypPOn, PEKOMEHAOBaHHOW MPorpamMmMon.

OuEeHKY «He 3a4yTeHO» rnofny4yaeT oby4aloWmiics, OCBOUBLLUMNIA KOMMNETEHLMN AUCLMNIUHBI Ha BCEX aTanax
nx opMmpoBaHus MeHee 4yem Ha 51%, obHapyxumBLieMy NpobGenbl B 3HaHUSIX OCHOBHOMO y4ebHoro marepwuana,
A0NyCTUBLUEMY NPUHUMNNANbHbIE OLINMOKN B BbINOIHEHWUM NPeayCMOTPEHHbIX paboyen nporpaMmon 3agaHun.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas WwkKana OueHkKa B cucteme:
(npv ee ncnonb3oBaHuM) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo

YcneBaemMoCTb Ha  3K3amMeHe onpefenseTca  oueHkamn: S «oTniuMyHO»; 4 «xopowoy; 3
«yOOBMETBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OueHKY «OTRMYHO»NONyYaeT o0yyaloLWmMNCs, OCBOUBLLMIA KOMMNETEHUMM ANCLMNIMHBI Ha BCeX dTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYecKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHve cBo6OAHO BbINOMHATH 3adaHWs, NPedyCMOTpPeHHble paboyeri NporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIEHHbIN C AOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTcd 0by4aloWmMMCcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebHown
ONCUMNIUHBI, HeobxoauMMmbiX And npuobpeTtaemon npodeccun, NPOSIBUBLLUMM TBOPYECKME CMOCOBOHOCTN B
MOHUMaHWM, U3NOXEHUN U UCNONb30BaHNM y4ebHOro matepuana.

OLueHKy «XOpOoLLO»3acnyXnBaeT 00yyaloLWMNCs, OCBOUBLLMIA KOMMETEHUMM ONCUMNIVHBI HA BCEX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOE 3HaHWe y4eBGHOro marepuana, yCnewHo BbIMOMHSAOLWNIA
npegycMoTpeHHble paboyei nporpaMmoin 3afdaHusl, YCBOMBLUMIA OCHOBHYK NMTepaTtypy, PEeKOMEeHOOBaHHYI B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLO» BbiCTaBnsgeTcsd obyvalwmMcs, NPOAEeMOHCTPUPOBAaBLLMM
cucTeMaTMyeckoe BrageHve MaTepuanom AMCUMNAMHBI, CMOCOOHBIM K MX CaMOCTOATENIbHOMY MOMOMHEHWIO U
OoBHOBMEHN0 B xode JanbHewwen y4yebHon paboTbl M MpodeccuoHanbHOM OEeSATEeNbHOCTW, HO AOMYyCTMBLUUM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBnNeTBOPUTENbLHO»MNONyYaeT O0yyaloLlwunecs, OCBOUBLUMA KOMMETEHLUUN AUCLUNIWHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oBHapyXMBLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepmana B 06beme,
HeobxoouMoM anga aanbHerwen y4edbl 1 NnpeacTosern paboTel Mo Nnpodeccun, CnpaBnsitOLUACS C BbIMOSTHEHNEM




3afilaHui, npeagycMOTpeHHbIX paboyer nporpaMmMoun, 3HaKOMbIW C OCHOBHOW nMTepaTypon, peKoMeHOOoBaHHON
nporpammon. Kak npaBumno, oueHka «y4OBNeTBOPUTENbHO» BbICTABNsETCs OOyyallWmMmcs, AOonyCTUBLUMM
NMOrpellHoCTM B OTBETE Ha 3K3aMeHEe M NpU BbIMOMHEHUN 3JK3aMEHAUMOHHbLIX 3adaHui, HOo obnagawwmm
HeobXxoOMMbIMU 3HAHUSAMW AN YCTPaHEHUs Nof, PYKOBOACTBOM npenofasaTtens A0MyLLEeHHbIX HE40YETOB.

OueHKa «HeyOoOBNEeTBOPUTESIbHO»BLICTABNAETCA  O0yyalllemMycsi, OCBOMBLUEMY  KOMMETEHLUU
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee 4yeM Ha 51%, obHapyxuBwemy npobenbl B 3HAHUAX
OCHOBHOro y4yebHoro matepuana, 4onyCTUBLUEMY MpPUHUMNMAnNbHbIE OWWOKA B BbLINOMHEHUM MPeayCMOTPEHHbIX
paboyel nporpaMmon 3agaHun.

LLkana oueHUBaHUA pe3ynbTaToB

Tabnuua 9
MpoueHTHas wkana OueHKa B cuctemMe «HeyOBIIeTBOPUTEITbHO — YAOBNETBOPUTENbHO —
(npw ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeyposneTBopuTenbHO
51-70% YooBneTBopuTEnbHO
71-84% XopoLio
85-100% OT1nnyHo




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.02.02 «CtpouTtensHas Tennocpusnka»

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

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

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk ONOMHEHWIN U U3MEHEHWIA:

(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.02.02 «CtpouTenbHas Tennocpusnka»

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

180/5

dPopma KOHTpOA (NpomexyTovHas

aTTGCTaLWIH) JK3aMeH, KOHTpPOJibHadA pa60Ta
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
6 180/5 4 2 4 5 156 3K3aMeH, KOHTpOoslbHasa paboTa
NToro 180/5 4 2 4 5 156 3K3aMeH, KOHTpOoslbHasa paboTa

YHuBepcanbHble KOMNETEeHLMUN:

He nNpeAyCcMoOTpeHbl yqeﬁHbIM niaaHoMm

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCMOTpPeHbl y4eOHbIM NaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-2 CnocobHOCTb BbINONHATL 060CHOBaHVE NPOEKTHbIX PELLIEHUA CUCTEM TEMora3ocHabXeHs n BeHTUNALUK

MK-2.1 PacyeT TennorexHnyecknx nokasarternen TennosallnTHom 060no4Ykn 3gaHns

MK-2.2 Bbibop BapuaHTa cuctembl TennocHabxeHus (ra3ocHabXXeHns; BEHTUNSALMN) Ha OCHOBE CPaBHEHWUSI TUMOBbIX
peLleHuii OTAeNbHbIX ANIEMEHTOB 1 Y3MoB

MK-2.3 PacyeTt TennoTexHnyecknx 1 rmgpaBnnyeckux napaMmeTpoB CMCTEMbI TennocHabxeHns (rasocHabxeHus)

NnK-2.4 PacyeT aspoguHammnyeckmx napameTpoB CUCTEMbl BEHTUNSALMM BO3AyXa

MK-2.5 PacyeT npo4HOCTHbIX NokasaTtenen TpybonpoBOAOB € y4ETOM KOMMEHCALMN U CaMOKOMMNeHcaLmm

MK-2.6 lMoaroToBka TEKCTOBOW YaCTW MPOEKTHOW AOKYMEHTaLMM CUCTEMbI TENNOCHabXeHNs (ra3ocHabXeHus;
BEHTUNALNM)

MK-2.7 Mpencraenexue n 3awmra pesynbTatoB 060CHOBaHME MPOEKTHBIX PELLEHUA CUCTEMbI TENNnocHabxXeHns

(rasocHabxeHwns; BEHTUNALMK)

MpenogaBaHne OUCUMMNUHBI MpedycMaTpuBaeT criefytolime ¢hopMbl opraHusaumm y4eGHoro npotecca:
nekuumn, nabopaTopHble 3aHATUA, camocToATeNbHasa paGoTta cTyaeHTa.

Mporpammon AMcUMNINHLI NPEAYCMOTPEHBI CneayoLwme BUAbl KOHTPOMSA: TEKYLLUA KOHTPOMb YCNeBAaEMOCTH
B (bopMe KOHTPONbHOW paboThl, 3awWmTbl OTY4ETA MO nabopaTopHbIM paboTaM U NMPOMEXYTOYHbIA KOHTPOSb B
dopMe 3Kk3ameHa.




