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1 Lenu ocBOCHUS TUCIUTIIHNHBI

LlensiMi OCBOEHUS TUCIUILIMHBI «MarepraloBe4eCKUe BOIPOCHI IPOSKTUPOBAHUSY SIB-
JIAKOTCA (bOpMI/IpOBaHI/Ie y CTYI[GHTOB HABBIKOB HpOGKTI/IpOBaHI/IH paSHHquIX CTpOI/ITeJIbHBIX CHU-
CTEM C YYETOM MaTepPHAIOBEAUYCCKHUX ACIEKTOB, 3HAKOMCTBO C Pa3jIMYHBIMH BHJAMH COBPEMECH-
HBIX CTpOI/ITCJIbHLIX MaTepI/IaJIOB U CUCTCM U HUX CBOﬁCTBaMH, OCO6CHHOCT$IMI/I TCXHOJIOT'NH HpO-
W3BOJICTBA, PAIMOHAILHBIMH O0JIACTAMHU NMPUMEHEHHs. Pa3BUTHE TPEICTaBICHHA O BO3MOXHO-
CTSIX COBPEMEHHBIX CTPOUTENIbHBIX MAaTEPUAJIOB B IUIaHE pa3padoTKu 3(h(PEeKTUBHBIX CTPOUTEIb-
HBIX CHCTEM, CO3JIaHUsI YHUKAJIBHBIX apXUTCKTYPHO-KOHCTPYKTHBHBIX PEIICHUN 3TaHHM, pa3pa-
OOTKM OpPUTMHAJIBHBIX AU3ANHEPCKUX IPOEKTOB, PAlMOHAJIBHOW TEXHOJOTMHU BEJEHUS CTPOU-
TEJIPHO-MOHTXHBIX PaOOT, 3alUTHI COOPY)KCHUH M KOHCTPYKIHH OT pa3IMYHOro BUA BO3JICH-
CTBUH, 00€eCIIeueHUs DKOIOTHYECKOI O0€30IIaCHOCTH 3aHMIA.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOAT0OTOBKH
O0akajaBpa

Jucuunnnza «MatepuanoBeyeckie BOIPOChl MPOEKTUPOBAHUS» BXOIUT B BAPUATHBHYIO
gacTh O6J0Ka 1 00pa3oBaTenbHOI MPOrpaMMBbI.

JUts n3ydeHus AUCHUILTMHBI HE00X0IMMBbI 3HaHUs (YMEHMsI, BlIaIeHus ), CHOPMUPOBAHHbIE
B pPE3yJIbTaTe U3YUYECHUS IUCLUIUINH:

- «CTpouTenbHbIE MaTepHalIbl» - B3aUMOCBSA3b COCTaBa, CTPOECHUS U CBOMCTB KOHCTPYKIU-
OHHBIX U CTPOHTEIIFHBIX MAaTE€PUAIIOB, CIIOCOOBI (POPMHUPOBAHMS 33JaHHBIX CTPYKTYPHI U CBOICTB
MaTepUalioB IIPU MaKCUMaIbHOM PECYPCO- U SHEProcOepeKeHNH, a TAK)KE METO/Ibl OLIEHKH TOKa-
3aTese UX Ka4ecTBa;

- «MareMaTHKa» - OCHOBbI MaTEMaTUYECKOI0 aHaIN3a, OCHOBBI JMHEHHOW anreOpbl, aHaIH-
THYECKOU F€OMETPUH;

- «Du3KKa» - OCHOBHbIE (PU3NYECKUE SBICHUS;

- «XUMHS» - OCHOBbI XUMUHU U XMUMHYECKHE MPOLIECChl COBPEMEHHON TEXHOJIOTUU IIPOU3-
BOJICTBA CTPOUTENIbHBIX MAaTEepPHaIOB, CBOMCTBA XMMHUUYECKHX 3JIEMEHTOB U COEAMHEHUH, COCTaB-
JISIOUIMX OCHOBY CTPOUTEIBHBIX MaTepUAIIOB;

- «XHUMHUS B CTPOUTENBCTBEY - (DyHAaMEHTAJIbHbIE IOHATHS O CTPOSHUH BEILECTBA, IPUPO/IE
XUMHYECKON CBSA3M B PA3IMUHBIX KJIacCaX XMMHUYECKUX COEAMHEHUH /17151 IOHUMaHMs CBOICTB Ma-
TEPUAJIOB U MEXaHN3Ma XUMUYECKHX MTPOLIECCOB IIPU IIPOU3BOJICTBE CTPOUTEIBHBIX MaTEPHAJIOB;

- «OCHOBBI apXWUTEKTYpbl U CTPOMTENBHBIX KOHCTPYKIMI» - OCHOBBI apXUTEKTYPHO—
CTPOUTENBHOTO MPOEKTHUPOBAHUS, 00BEMHO—TIJIAHUPOBOYHBIE, KOMIO3MLIMOHHBIE U KOHCTPYK-
TUBHBIE PEIICHUS TPOMBIIIJICHHBIX 3JaHUN U COOPYKEHUH.

3HaHus (YMEHMs, BJIQJICHHUS), MOITYYEHHbIE NMPHU M3YyYEHWU NAHHON AMCLUUIUIMHBI OyIyT
HEOOXOIUMBI /111 OCBOCHMSI TUCHUILINH «T€XHOJOrH4eCKHe MPOLECChl B CTPOUTENLCTBEY; «Oc-
HOBBI OpPraHU3allid U YOPAaBIEHUS B CTPOUTEILCTBEY; «APXUTEKTypa 34aHui»; «OCHOBBI T€X-
HOJIOTHM BO3BeJIeHHs 37aHui»; «0Kene300eToHHbIE U KaMEHHbIE KOHCTPYKIMNY; «TexHonorus
BEJICHUSI KaMEHHBIX paboT»; «TexHuueckasi 3KCIUlyaTallusi U peKOHCTPYKIUS 3/1aHui»; «OcHo-
BaHUS U QyHIAMEHThD»; «Opranusanus, INIAHUPOBAHUE U YIIPABIEHUE B CTPOUTEILCTBEY.

Jucnunimna «MartepuaioBeAuecKue BOIPOChl IPOEKTUPOBAHUS» B IMKJIE oO1ienpodec-
CHOHAJIBHBIX JUCIMIUIMH TOCYJApCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa MO HaNpaBJICHUIO
MOJTOTOBKU JUIUIOMHUPOBAHHBIX CHEIHATUCTOB 3aHMMAeT 0c000e MECTO, UMesl B BUAY pellaro-
11ee BIMSHUE CTPOUTENIFHBIX MAaTEpUANOB Ha TEXHUKO-3KOHOMUYECKYIO 3(PEeKTUBHOCTh U 0€3-
OMACHOCTh CTPOUTEIBCTBA, U AKCIUTYaTaIMIO 3JaHUI U COOPYKEHHUIA.

JIMCUMIUIMHEL, A1 KOTOPBIX JUCHUILIMHA «MarepuanoBequeckie BOIpOChkl IPOEKTUPOBa-
HUS» ABIISETCS PEIIIECTBYIOLIEH:

«TexHOIorn4ecKue Mpouecchl B CTPOUTENBCTBE;

- «OCHOBBI OpraHU3allMy U YIIPaBJICHUS B CTPOUTEILCTBEY;

- «ApXUTEKTYpa 3/1aHHI»;

- «OCHOBBI TEXHOJIOTUU BO3BEJCHUS 3IaHUI;

- «Kene300eToHHbIE U KAMEHHbIE KOHCTPYKIIUN»;



- TexHonorus BeACHUsI KAMEHHBIX PadoTy;

- «TexHn4eckas dKCIUlyaTalys U PEKOHCTPYKIIHS 31aHUN»;

- «OcHOBaHUs ¥ PyHIaMEHTBDY;

- «Opranu3zanus, INIAaHUPOBAHUE U YIIPABICHUE B CTPOUTEIBCTBEY.

3 Komnerenunu odyyammerocsi, GopMmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI U IUVIAHUPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHMs AUCIUIUIMHBL «MaTepruanoBe1uecKre BOIPOCHl TPOSKTUPOBAHUS»
oOyyJaronuiics 10JDKeH 00J1a1aTh CIeIYIONUMA KOMITICTCHITUSIMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemble pe3yabTaTbl O0yueHUs

IT1K-8 B1ageHnemM TeXHOJIOTHEH, METOIaMH TI0BOJKH H OCBOEHHUS TEXHOJOTHYECKUX MPO-
11eCCOB CTPOUTEIbHOI0 MPOU3BOJACTBA, IKCIJIYaTAIIUH, 00CTYKUBAHUSA 31aHUI, COOPY:Ke-
HHU M, HHIKEHEPHBIX CHCTEM, IPOU3BOICTBA CTPOUTEIbHBIX MATEPUAJIOB, U3/Ie/IHIl U KOH-
CTPYKIMH, MAIIUH U 000PYA0OBAHUSA

3HaTh

— OCHOBHBIE BHJIbl COBPEMEHHBIX CTPOMTEJBHBIX MaTepHalIoB, TPEOOBAHUS K
KaX/1011 rpyImne MaTepuaioB, UX OCHOBHbIE CBOICTBA, pallMOHaIbHbIE 007IaCTH
[IPUMEHEHHUSI, 0OCOOEHHOCTU TEXHOJIOTUH;

— OCHOBHBIE BHJIbl COBPEMEHHBIX CTPOUTEIBHBIX CUCTEM U OCHOBBI UX IIPOEK-
THUPOBAHU;

— (axTopbl, 00yCIOBIMBAIOIINE BHIOOP CTPOUTENIBHBIX MaTepUANIOB Ui pas-
JIMYHBIX 4aCTEeU 3JaHUN U COOPYKEHUU;

— TpeOoBaHus, IPEeIbBIIIEMbIEC K MaTepUaIaM JUIsl HECYILUX U OTPakKAatoLnX
KOHCTPYKLHUH, U30JILUOHHBIM U OTJEJIOYHBIM MaTeprajam;

— B3aUMOCBSI3b COCTaBa, CTPOEHUS U CBOMCTB COBPEMEHHBIX CTPOUTEIBHBIX
MaTEpHUAJIOB;

— crnoco0b! (OPMHUPOBAHUS 33JaHHBIX CTPYKTYPhI U CBOWCTB MaTepUaioB Ipu
MaKCUMAaJIbHOM PECYpCO- ¥ SHEProcOEPEKEHUH.
- HOMEHKJIaTYpy CTPOUTEIbHBIX MAaTepHAIOB; KJIACCU(PUKAIINIO MAaTEPHAIIOB I10
BUJTy HCXOJTHOTO ChIPbs U CII0OCOOaM MPOU3BOJICTBA;
- KJIJACCU(PMKALIMIO CTPOUTENIBHBIX MaTEPUAIOB M0 Ha3HAUEHUIO;
- OIpEJIeNIEHNs U IOHATHS, TPUOOpETEHHbIE IPU U3YYEHUH OCHOBHBIX pasjie-
JIOB JUCIUIUINHBI

YMmern

— KOMIUIEKCHO aHAJIM3UPOBaTh HArPYy3KH U BO3JCHCTBHS OKPYXKAIOLIEH Cpebl
Ha MaTepuaj B HECYIUX U OTPAXAAOIINX KOHCTPYKIUAX TIPU 3a1aHHBIX YCIIO-
BHSIX DKCIUTyaTallvH,

— TPaMOTHO yCTaHaBIIMBaTh TPeOOBaHUS K KOHCTPYKIIMOHHBIM, OTJEIOYHBIM U
W30JIAIMOHHBIM MaTepualiaM M BBIOMPATh ONTUMAIILHBIA MaTepHal HCXOJ W3
€ro Ha3HaueHUs M YCJIOBUM JKCIUTyaTaluu, TpeOoBaHUN (PYHKIIMOHATBHOCTH H
APXUTEKTYPHOU BBIPA3UTEIILHOCTH;

— TPaBWIBHO BBIOMPATh KOHCTPYKTUBHBIE PEIICHUS] CTPOUTEIBHBIX CHUCTEM,
obecrieunBaroniye TpeOyeMble MOKa3aTeNu HaJASKHOCTH, 0€30MMacCHOCTH, JKO-
HOMHYHOCTH, YKOJIOTUYHOCTH U 2PHEKTUBHOCTH 3/IaHUN U COOPYKEHUH;

- BBIJICTISITH OTJIMYUTEIIbHBIE OCOOCHHOCTH KaXKJIOTO BHJIa MaTepuaia B 3aBHCH-
MOCTH T CTPYKTYPHBIX TIOKa3aTelei;

- MPUMEHSTH MMOJTYICHHBIE 3HAHUS B IPOPECCUOHATBHON JACSITEILHOCTH, UC-
MOJIb30BaTh WX Ha MEXIUCIUTUTMHAPHOM YPOBHE;

- KOPPEKTHO BBIpaXaTh H apryMEHTHPOBAHHO 00OCHOBBIBATH ITOJIOXKCHHS
MpeIMETHOM 00JIaCTH 3HAHUIA

Bnanets

— 3HaHHUAMU COCTaBa, CTPYKTYPhI U CBOICTB Pa3JIMIHBIX COBPEMCHHBIX CTPOU-

5




CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaThl 00yueHUs

TEJIbHBIX MaTEpPHAJIOB, UX OCOOEHHOCTEH U paLlMOHAIBbHBIX 00JacTell NpuMeHe-
HUS;

— YMEHHEM BBIOMPATh ONTUMAIbHbIE MaTepHUajbl U KOHCTPYKTHUBHBIC PELICHUs
CTPOUTCIIBHBIX CUCTCM HUCXOAA U3 UX HA3ZHAYCHHA U yCJ'IOBI/If/'I OKCILTyaTaluu,
TpeOoBaHUN 0€30MaCHOCTH, (PYHKIMOHAIBHOCTH M apXUTEKTYPHOM BBIpa3H-
TEJIIbHOCTH;

— HaBBIKAMU MPOEKTUPOBAHUS TUIIOBBIX CTPOUTEIBHBIX CHCTEM;

— IMPAKTUYCCKUMHU HABBIKAMH OLICHKU Ka4CCTBA CTPOUTCIIbHBIX MAaTCPUAJIOB;

- BO3MOKHOCTBIO MEKAMCLUIUIMHAPHOTO IPUMEHEHHMS ITOJyYEHHbIX 3HAaHUH U
YMEHUH;

- Ipo(heCCUOHANILHBIM SI3bIKOM IPEAMETHON 00J1aCTH 3HAHUM;

- crioco0amMu COBEPIICHCTBOBAHUS MPOPECCHOHATBHBIX 3HAHUNA U YMEHUH TY-
TEM HCII0JIb30BaHMsI BO3MOKHOCTEH HH(OPMAIIMOHHOM Cpe/ibl;

- MCTOAaMHU JOBOAKH U OCBOCHHA TCXHOJIOTHYCCKHUX MMPOUCCCOB CTPOUTCIILCTBA
1 SKCIUTyaTalluy 3JaHUHA U COOPYKEHUHN




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mas TpyI0€MKOCTh TUCIUTUINHBI COCTaBIsIeT 3 3a4eTHRIX equHuIbl, 108 akas. yacoB, B TOM 4uCIIe:

— KOHTakKTHas pabota —54 akaj. yaca:
— ayauTtopHas — 54 akaj. yaca,
— BHeayauTOpHas — 54 akaj. yaca

— caMocTosTenbHas pabora — 54 akan. Jaca,

CDopMa aTTeCTaluu - 3a4€CT
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1. Paznen CtpoutenbHble pacTBOPHI IToAroTOBKA K BBINOJIHEHUIO U JlabopatopHblie pabOTHI I1K-8
1.1. Tema Buasl cTpouTeNbHBIX PacTBOPOB. 2 2 6 3alMTe J1abopaTopHBIX padoT.
Marepuansl Ui M3TOTOBJICHUS CTPOUTEIb- [Tonck nonomHUTENBHOM HHBOP-
HBIX pacTBOpoB. CBOMCTBAa CTPOUTEIHHBIX MallMM o 3aJJaHHOH Teme (paboTa
pacTBOPOB 5 ¢ bubnuorpadudeckum maTepua-
Hroro no paznery 2 2 6 JlaMH, CTIpaBOYHHKAMH, KaTalo- | YcTHBIM ompoc (cobecenoBa-
raMu, CJIOBApSIMH, SHIMKIIONEN- |HHEe)
SIMH)
2. Paznen Cyxue cTpoUTENbHBIE CMECH
2.1. Tema Knaccudukanus 1 HOMEHKIATypa 4 4 8 ITonroroBka K BBIIOJHEHUIO U JlaGopaTopHble paboThI I1K-8
CYXMX CTPOUTENbHbIX cMmeceil. KoMmoHeHTsI 3aIuTe 1abopaToOpHBIX padoT.
AL TIPOM3BOJCTBA  CYXHX CTPOMTENBHBIX| [Touck nonoaHUTENBHOM HH(pOP-
cMmecen MallMM o 33aJJaHHOM Teme (paboTa
Uroro no pazneny 4 4 8 ¢ bubnuorpapuueckum Marepua- |YcTHblil onpoc (cobecenona-
JaMU, CIPaBOYHUKAMHU, KaTalo- |HHUE)
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3. Pazgen MarepuanoBequeckue BOIPOCHI raMu, CJIOBapsIMU, SHLUKIIONEAM-
IIPOEKTUPOBAHMSI CUCTEM H30JSILIMU (yHHIA- SAMU)
MEHTOB U I10/1BaJIOB
3.1. Tema Bugsl rugpousonsuuu. I[Ipomnu- 8/H1 | 4 10 JlaGopaTopHbie pabOThI
TOYHBIE MAaTepUAIBL. YIPYTrO-IIACTUYHbIC
I'MJIPOU30JISILIMOHHBIE MaTEPUAIIbI
Hroro no paznery 8/l | 4 10 YcrHblii onpoc (cobecenona-
HUE)
Pasnen 4 MarepuanoBenyeckue BOMPOCHI
MIPOEKTUPOBAHUS COBPEMEHHBIX (hacaHbIX
CHCTEM
4.1. Tema PacanHbple CUCTEMbI, UX Ha3HaYe- 8MN2| 2 10 ITonroroBka K BBIIOJHEHUIO U JlaGopaTopHble paboThI I1K-8
HUE, TeXHHUYEeCKue TpeboBaHUs K (acaaHbIM 3amuTe Ja00paTOPHBIX padoT.
cucremMaM. OCHOBBI TEXHOJIOTUH, TIOKA3aTeNN [Touck nonosHUTENBHOM HH(pOP-
KauyecTBa MalllH 110 33JJaHHOH Teme (paboTa
Htoro no pazneny 8MN2| 2 10  |c 6ubnuorpaduueckumM marepua- |YcTHbI ompoc (cobecemoBa-
JaMH, CIIPaBOYHHMKAMM, KaTallo-  |HHUE)
Pazgen 5 MarepuanoBequeckie BOIPOCHI[ S raMu, CJIOBapsIMU, SHIUKIIONEAM-
MIPOEKTHUPOBAHUS COBPEMEHHBIX KPOBEIBHBIX SIMU)
CHCTEM
5.1. Tema OOmme cBeaeHHUs] O KPOBEIbHBIX 8MN2 | 4 10 Jlaboparopublie pabOThI
cucremax. PasnHoBumHocTH Kpbim. CocraB
KpoBenbHOU cucteMbl. Knaccudukanus xkpo-
BEJIbHBIX MaTepHaJIoB
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Htoro no pazneny 8/N2 4 10 IToaroroBka K BEIIIOTHEHUIO U YerHbI# onpoc (cobecenoBa- [1K-8
3a1uTe J1abopaTOpHBIX padoT. HUE)
6. Pazmen MarepuanoBeauecKkue BOIPOCHI [Touck nonomHUTENHHOM UHDOP-
NPOEKTHPOBAHHS COBPEMEHHBIX OT/IENOYHBIX | MaIliH 10 3aJJaHHOH Teme (pabdoTa
CUCTEM ¢ bubnuorpaduyeckum maTepua-
6.1. Tema OTnenounsie MaTepuaibl. AKy- 6/l | 2 10 JaMH, CIIPaBOYHMKAMM, KaTano- |JlabopaTopHble paboThI
CTHYECKHE CUCTEMBI. AKYCTHUYECKUE TIOTOJIKU raMmu, CIOBapsIMH, SHIIUKIIOIE U~
SIMH)
Hroro no paznery 6/U1 | 2 10 YcrHblit onpoc (cobecenona-
HUE)
HToro 3a cemectp 36/61| 18 54 IIpomexyTouHas aTTecTa-
uus (3a4er)
HToro mo nucuuninHe 36/61| 18 54




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

OCHOBHBIMU MeTOJIaMU OOYYEHHUS CTYJIEHTOB SIBJISIOTCS CIIOBECHBIC (JIEKIUU) U YUeOHBIC
JIeMCTBUS, B OCHOBE KOTOPBIX JIe)KAT TaOOpaTOPHbIE 3aHATHUS, a TAKXKe WHAWBUIyalbHas paboTa
U KOHCYJIbTALIUU.

OcHOBHBIMU cpeAcTBaMU OOyUEHUS SIBIISIFOTCS peub IpernoaaBarens (JIEKIUH), KOJUIEKINUN
pa3auyYHbIX 00pa3loB, HATypHbIE 00pa3Lbl OTACIBHBIX CTPOUTEIBHBIX 3NN (J1abopaTopHbIE
3aHATHUS), Y4eOHBIE IIAKaThl TEXHOJOTHYECKUX CXEM U 00O0pYAOBaHHs, AWArpaMMbl JOKYMEH-
TaJbHbIE MaTepHalibl (CTAaHAAPTHI HA MaTepUabl, U3/IETUE U METObl UCIIBITAaHUS, CIIPABOYHUKU
U T.IL.).

Oco0oe BHUMaHHWE NPU U3YYCHUH AUCHUIUIMHBI «MarepranoBeauecKue BOIPOCHl MPOEK-
TUPOBAHMS» CJEIyeT OOpaTUTh HA CBOMCTBA, KOTOPHIE OIPENENAIOT HECYIIYIO CIIOCOOHOCTBH
KOHCTPYKIUH, UX JOJTOBEYHOCTb, HAJAECKHOCTh 3/IaHUN M COOPY>KEHUH, CBOMCTBA, KOTOpPHIC B
IIEPBYIO OUYEPEb MOSABISIOTCS B MPOLECCE SKCIUTyaTalluy 3aHUNA U COOPY>KEHUH, a Takke odec-
nevyunBaroIre TpeOoBaHMs MO IKOJIOTUYECKON 0€30MaCHOCTH U PaJMallMOHHON 3alUTe.

Ha camocTosTenbHOE U3ydeHe PEKOMEHIYIOTCS pa3/ielibl, CBS3aHHbIE C U3YYEHUEM MaTe-
pHAJIOB Y3KOTO MO MPUMEHEHUIO Ha3HAUEHUS, a TAK)KE PEIICHUE 3a]1a4 110 OCHOBHBIM CBOICTBaM,
IIPOEKTUPOBAHUS COCTABOB CMECEH U JIp.

Peanuzarusi KOMIIETEHTHOCTHOTO MOJXOJa MPelyCMaTPUBAET MCIOJIb30BaHUE B y4EOHOM
IIPOLIECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEJICHUS 3aHATHI B COUETaHUU C BHEAYAUTOP-
HOM paboToii ¢ 11eNIbI0 POPMHUPOBAHUS U PA3BUTHS MPO(PECCUOHAIBHBIX HABBIKOB 00yUYaAIOIUXCS.

[Tpu mpoBeneHnN y4eOHBIX 3aHATHI 00ECIIEUMBACTCS Pa3BUTHE y 00YJAIOIINXCsl HABBIKOB
KOMaHAHON pabOThl, MEKITUYHOCTHOW KOMMYHHUKAIUH, IPUHATHS PELICHUH, TUIEPCKUX KayeCcTB
(BKiIrOYAst IpU HEOOXOJUMOCTU MPOBEACHUE MHTEPAKTUBHBIX JIEKIUI, MPYNIOBBIX AUCKYCCHUH,
POJIEBBIX UTP, AHATU3 CUTYAIIUH U UIMUTALMOHHBIX MOJEIEH).

TpanuuuoHHble 00pa3oBaTe/bHbIe TEXHOJIOTHH OPUCHTUPYIOTCS Ha OpPTaHU3AIMIO 00-
pa3oBaTeNBbHOTO IMpoliecca, MIPEANOoaraollylo MPSIMYI0 TPAHCISAILUIO 3HAHUN OT IperoaaBaTelis
K CTYJEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-UILIIOCTPATUBHBIX METOAOB 00yue-
HUs). YueOHas AeATeNbHOCTh CTYACHTAa HOCUT B TaKUX YCJIOBMAX, KaK MPaBHIIO, PETIPOJYKTHUB-
HBIN Xapakrep.

DopMbl yUeOHBIX 3aHATHIA € HCIOJIb30BAHMEM TPAANIMOHHBIX TEXHOJIOTHI:

WupopmaninoHHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasa B JAUCHUIUIMHAP-
HOM JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TpEro-
JlaBaters).

JlaGopatopHasi paboTa — opranu3zanus yueOHoi paboThl ¢ pealbHbBIMU MaTepHATIbHBIMU U
MH(OPMaLlMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTaNIbHAsl paboTa C aHAJIOTOBBIMH MOJEISIMH pe-
QJIBHBIX OOBEKTOB.

HNHTepakTHBHbIE TEXHOJIOTHM — OpraHu3anus oOpa30oBaTeNbHOTO Ipoliecca, KOTopas
IpeaIoyiaracT akTUBHOE M HEJIMHEWHOE B3aUMOJEHCTBUE BCEX YYAaCTHHMKOB, JOCTHIKEHHE Ha
ATON OCHOBE JINYHOCTHO 3HaYMMOTIO JIJIsl HUX o0pa3oBaTellbHOTo pe3ynabraTa. Hapsany co cnenuu-
ATU3UPOBAHHBIMU TEXHOJIOTHSIMU TAKOTO POJA MPUHIIMI MHTEPAKTUBHOCTU MPOCIEKUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH. IHTEepakTHBHOCTH MO/Ipa3yMeBaeT
CyObEKTHBIE OTHOIIEHHUS B X0Jle 00pa30oBaTeIbHOIo Ipoliecca 1, Kak ciaeacTBHe, (opMUupoBaHHe
caMopa3BUBArOIIEHCS HHDOPMAITMOHHO-PECYPCHON CPEJIBI.

®opMbI y4eOHBIX 3aHATHI C MCIOJb30BAaHHEM CHENHATN3HPOBAHHBIX HHTEPAKTHB-
HbIX TEXHOJIOTHIi:

Jlexuust «0OpaTHOM CBSI3U» — JNEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
MJIAaHUPOBAHHBIMH OITUOKAMU ), JICKITUA-0ecea, TeKIUs - TUCKYCCHSI.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroLuXcst

[To mucummimHe «MaTepuanoBeIYECKUE BOMPOCH MPOECKTUPOBAHMS» MPEAYCMOTPEHA
ayIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAsI pab0Ta 00yUYaIOIIUXCS.



K Bumam camocToATenbHOM paboOTHl CTYAEHTOB IO TUCHMIUIMHE «MarepuanoBeayeckue
BOIPOCHI MPOSKTHPOBAHMSI» OTHOCSTCSL:

— MOJATOTOBKA K BBIIOJHEHHUIO M 3aIIUTE Ja00paTOPHBIX paboT MO PEKOMEHAYEMBIM METO-
JIMYCCKUM YKA3aHHSIM;

- MOUCK JOTIOJIHUTEIBHONH WH(pOpMAIUU 1O 3aJaHHOW Teme (paborta ¢ Oubmmorpaduue-
CKUM MaTepUaIaMH, CIIPABOYHUKAMHU, KATATIOTaMH, CJIOBAPSMH, SHIIUKIIOTEIHSIMN );

— MOJrOTOBKA K 3a4eTy (KOHCIEKT JICKIIUH, OTYETHI K JTa00OpPaTOpHBIX paboTaM U PEeKOMEH-
Jyemasi JInTeparypa).
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) l'[.nalmpyeMLle pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeacCTBa AJIs1 IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

I1K-8 BiaageHneM TeXHOJIOTHEH, METOTAMM TOBOJKH M OCBOEHHS TEXHOJOTHYECKUX MPOLECCOB CTPOUTEIHHOIO MPOU3BOACTBA, IKCILIYyaTAIUH, 00CTYyKH-
BAaHMS 31aHUI, COOPYKEHUI, HHKEHEPHBIX CHCTEM, IPOM3BOJACTBA CTPOUTEIbLHBIX MATEPHAJIOB, H31CJIMil M KOHCTPYKIHI, MAIIMH U 000PY10BAHM A1

3HaTe

— OCHOBHBIE BHJIbI COBPEMEHHBIX CTPOUTEIIb-
HBIX MaTepuaioB, TpeOOBaHMUA K KaKAOH
rpyIIie MaTepuajoB, X OCHOBHBIC CBOWCTBA,
palMoHaJIbHbIE O00JACTH NPUMEHEHHs, OCO-
OCHHOCTH TEXHOJIOTHH;

— OCHOBHBIE BHJIbI COBPEMEHHBIX CTPOUTEIIb-
HBIX CHCTEM M OCHOBBI X IPOCKTUPOBAHMS,

— ¢axTopsl, 00yCIOBIUBAIOIINE BHIOOP CTPO-
UTEIFHBIX MaTEPUAIIOB ISl PA3JIMYHBIX YacTel
31aHUM U COOPYKECHUM;

— TpeOOBaHus, IPEABIBIISIEMbIE K MaTepraliaM
JUIS. HECYIIIMX M OTPaKJaroIuX KOHCTPYKIIHH,
U30JIIIUOHHBIM M OT/ICJIOYHBIM MaTepHaliam;

— B3aUMOCBS3b COCTaBa, CTPOEHUS U CBOWCTB
COBPEMEHHBIX CTPOUTEIFHBIX MAaTEPUAIIOB;

— croco0bl (hOPMUPOBAHMS 33 JaHHBIX CTPYK-
TYpHI ¥ CBOMCTB MaTepHAIIOB IPH MaKCUMAaITb-
HOM PECYpCO- U 3HEProcOepeKeHHH.

- HOMEHKJIATYpPy CTPOUTEIHHBIX MaTEpPHAJIOB;
KJIacCU(UKALMIO MaTepHUajIoB MO BUAY HCXO/I-
HOTO CBIPhsSI ¥ CIIOCO0aM MTPOU3BO/ICTBA;

- KJTaCCU()MKALIUIO CTPOUTENILHBIX MaTEPUAIIOB
110 Ha3HAYEHHUIO;

- OTIPEJIEICHNUs U TIOHATHS, TPUOOPETEHHbIE

Ilepeuenv meopemuueckux 60npocos K 3auemy:

1. Cmpoumenvuvie pacmeopwi. Knaccudukanus. [Tokazarenu kauecTBa u CBONCTBA.

2. Cyxue cmpoumenvuvie cmecu. IIpenMyIiecTBa CyXux CTpOMTENIBHBIX CMecell epes Tpa-
JMLMOHHBIMU PACTBOPHBIMH CMeCSMH. Matepuaibl Ul M3TOTOBJIEHUS CYXHX CTPOUTENIBHBIX
cmeceil. Knaccupukanus Ccyxux CTPOUTENBbHBIX cMmeced. [IpumeHeHue CyXxux CTPOUTENbHBIX
CMecel pa3IM4HbIX BUJIOB, OCHOBBI TeXHOJoruu. [loka3arenu kayecTBa U TEXHUYECKHE TpeOOBa-
HUS, IPETBSIBIIIEMBIE K CYXUM CTPOUTEIbHBIM CMECSIM Ha TUIICOBOM U LIEMEHTHOM BSIKYIIEM.

3. Mamepuanogedueckue 60npocvl npOEKMUPOBAHU CUCEM USONAYUU DYHOAMEHMO8 U
noosanog. I'epMeTnzanys TEXHOJIOTUYECKUX U Je(OPMAIIMOHHBIX IIBOB. Y CJIOBUS pabOTHI TMA-
POU3ONIALIMOHHBIX MaTepuasoB. TpeOoBaHUS K T'MIPOM3OJALMOHHBIM MaTepuanam. MakTopsl,
BIIUSIIOLIUE HA BBIOOP TMAPOU3OJIALMOHHBIX MaTepUajIoB. Y CTPOUCTBO TEIIOU30ISAINK QyH1a-
MeHTa. Teruion3o0saus Mano3ariyojJeHHbIX (yHIaMEeHTOB. J[peHaXk Kak 3JIEMEHT CHCTEMbI
TUAPOU3OJISIUYN MTOI3EMHON YacTH 37aHusl. TUIOBbIE cXeMbl U30JSUN (QYyHIAMEHTOB C IpPU-
MEHEHHEM OKJICeYHOU, MaCTUUHOM, 00Ma30uHON THAPOU3OIISIMY U Ha MUHEPAJIbHON OCHOBE.

4. Mamepuanosedueckue 0npocvl NPOEKMUPOBAHUS. COBPEMEHHBIX (PACAOHBIX CUCHEM.
dacaaHble cUCTEMBl, UX Ha3HAYEHHE, TEXHUYecKue TpeboBaHus K (acagubiM cuctemam. Co-
BPEMEHHbBIE CTEHOBBIE ILITYYHbIE MaTepUaNbl U U3/1€TUs (CTEHOBBIE KEpaMUYECKHE MaTepuabl,
AYEHCTOOCTOHHBIE, TTOJIUCTUPOIOETOHHBIE, KepaM3UTOOCTOHHbIE OJOKH, CUIIMKATHbBIE M3/ETHs
u 1p.). OCHOBBI TEXHOJIOTHH, MOKa3aTeIN KayecTBa, NPEUMYINECTBa M HEJAOCTaTKH, paluo-
HaJIbHBIE 00J1aCTH NMpUMEHEHUs. D (eKTUBHBIC TEIIOM30ISIMOHHBIE MaTepHabl Ul U30J1s-
LU CTPOUTENbHBIX KOHCTPYKIMH (MUHEpaOBaTHBIE W3JIENHs, IEHOCTEKIIO, SYEHCThIe TUIacT-
Macchl — IEHOIOJIMCTHPON, MeHononuypeTan). OCHOBBI TEXHOJIOTUH, OCHOBHBIE CBOICTBa,
MPEeUMYIIEeCTBAa U HEJOCTATKH, pallMOHAIbHbIE 00JIaCTH MPUMEHEHHUs. TeXHOIOTrHsl BEHTUINPY-
emoro (acana. CoctaB 1 0COOEHHOCTH CHCTEMBI, BapuaHThl 00auoBKU. [IpenmynecTa u He-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

IIpU U3YUYCHHUH OCHOBHEIX pa3Ji€IOB JUCIIHU-
IIJIMHBI

noctatku. Cucremsl (pacagHble TEIUION30JIALUOHHBIE KOMIIO3ULIMOHHBIE ¢ HAPY>KHBIMU IITYKa-
TYPHBIMH CJI0IMU («MOKpBIX (hacany»). Buapl, coctaB u ocodeHHoCTH cucteMsbl. [IpenmymecTa
U HelocTaTKu. D((EeKTUBHBIE CIIOMCThIE KJIAJAKH U3 MEJIKOIITYYHbIX 3JIEMEHTOB (ABYX- U TpeX-
cioiHble. TexHomorus ycTpoicTBa KapKacHbIX CTEH (C I€PEBSIHHBIM KapKAacoOM U IO TEXHOJIO-
run JICTK). TexHonorus ctpoutenbcTBa U3 MakeTHOTO U OJJHOKAMEPHOTO YTEIIEHHOTo Opyca

5. Mamepuanosedueckue 60npocvt NPOeKMuUpoOS8aHUs COBPEMEHHBIX KPOBENbHIX CUCHEM.
OOw1me cBeleHHsI O KPOBEJIbHBIX cUcTeMaX. Pa3HOBUAHOCTH KpBILI: CKaTHBIE KPBILIH, IJIOCKHE
KPBIILH, SKCIUTyaTUPYEMBIE U «3€JIeHbIe» Kpblliu. Hecylme KOHCTPYKIMU CKaTHBIX U IIOCKUX
kpbil. CocTaB KpoBenabHOU cucTeMbl. OOIIME NPUHIMIBI IPOEKTUPOBAHUS KPOBEJIBHOU CH-
CTEMBI M BBIOOpa KPOBEIBHOTO MaTepHaina. Kiraccupukammst KpoBeIbHBIX MaTepraioB. TexHU-
yeckue TpeOOBaHUS K KpPOBEJIbHOMY MaTepHuany. MaTepuaisl sl yCTPONCTBA CKaTHBIX KPBILL:
METaJTUYeCcKasl Yepenuiia, mpopHacTiI, (aablieBast KPOBIsL, KOMIIO3UTHAS Yeperuila, TuoKas
OUTyMHasi yepenulla, KepaMHuecKas 4epenulla, LIEMEHTHO-TIeCYaHas uepernulia, ClaHleBas
KpOBJIsI, OHAYJIMH, Kdep. CBoiicTBa, 0COOEHHOCTH TEXHOJIOTUH, IIPEUMYILECTBA U HEJOCTAT-
KM, 00J1acTH MPUMEHEHUs1 MaTepuanoB. MaTepualsl Uil YCTPOWCTBA IIOCKUX KpbIll. Pynon-
HbI€ KpOBEJIbHbIE OMTYMHBIE, OUTYMHO-TIOJIMMEPHBIE U MOJMMEpPHble MaTepuaibl. CBONCTBA,
MIPEUMYIIECTBa U HEJOCTAaTKH, 00JacTH MPUMEHEHHUS MaTepuaioB. MeMOpaHHbIE KPOBEIbHbIE
MOKPBITUS. MacTU4YHbBIE KPOBEJIbHBIE MOKPHITUS. PalioHanbHble 001acTH IPUMEHEHUS

6. Mamepuanogedueckue 60OnpoOCHl NPOEKMUPOBAHUS COBPEMEHHBIX OMOENOUHbIX CU-
cmem. Otaenounble Matepuanbl. OOmue cBeaeHus. [lonsaTue «cyxoe crpouTensbcTBo». KoMm-
IJIEKTHBIE CUCTEMBI JJIs1 YCTPOMCTBa neperopoiok. Buabl, npuMeHseMble matepuansl. Kapkac-
HbI€ MEPEropoJKH C TMICOKApPTOHHBIMU JUCTaMU. TeXHONOrus ycTpolcTBa. TeXHOIOrMH BbI-
paBHUBaHUS TOBEPXHOCTEW T'MIICOKAPTOHHBIMM JIMCTaMu. [leperopoiku M3 TMIICOBBIX Ma3o0-
rpeOHEBBIX MIUT. TeXHOJIOrusl yCTpOiCTBa M OTIENKHU MOTOJOYHBIX MoBepxHOcTed. Motynb-
HBIE MTOJIBECHBIE MOTOJIKU (KJaccu(uKalus, yCTpoicTBO). TeXHOIOTHH YCTPOHCTBAa OCHOBaHUN
noJsioB. TexHomorust yctpoiicTBa cCOOpHBIX OCHOBaHUM MOJI0B. HamosbHble MOKPBITUS (TTapKeET,
MapKeTHasi J0CKa, MOAYJIbHBIN MMapKeT, MHKEHEPHasl JOCKA, MaCCUBHAs JI0CKA, JIJAMUHAT, JTUHO-
JIeyM, MOJINMEPHBIE MOJIbI). AKyCTHUECKHe cucTeMbl. [IoBbIIeHnEe 3BYKOU3OISIUN TIEPEropo-
JOK W TNEpPEeKpbITUH. AKycTHMUeCKHE MOTOJKH. CHCTEMBl OTHE3AIUTBl CTPOMUTEIBHBIX KOH-
CTPYKUUH U MHXEeHepHoro obopynoBanus. [ImuThl U MIUTKU 00IUIIOBOYHBIE (M3 HATYpPaJIbHOTO
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

KaMHs1, KepaMUUeCKue, KepaMOIpaHUT, HOJUMEPHbIE, CTEKIISTHHbIE, U3 HCKYCCTBEHHOI'O KaMHS).
Jlakokpacounbie marepuansl. CocraB. Knaccudukanus kpacounsix MaTepuanoB. CBoiicTBa Ja-
KOKpacO4HbIX MaTepuanoB. OCHOBHbIE KOMIIOHEHTHI JIAKOKPACOUHBIX MaTepuanoB. Buasl kpa-
COYHBIX COCTAaBOB (MacIsIHbIE KPACKH, JIaKH, YMAJIEBbIE KPACKH, BOAHOAUCIIEPCUOHHBIE KPACKU,
KpacKy Ha HEOPraHMYECKUX BSOKYIIMX). [ pyHTOBKH

YMmers

— KOMIUJICKCHO aHAJIM3UPOBATh HArpy3KH U
BO3JICHCTBUS OKPYXKAIOIIEH Cpellbl Ha MaTepH-
aJI B HECYIIUX M OTPAKAAIOIINX KOHCTPYKIIUSAX
IpY 3aJIJaHHBIX YCJIOBUSX 3KCIUTyaTalllH;

— TPaMOTHO YCTAaHAaBIMBaTh TpPEOOBaHUSA K
KOHCTPYKIIMOHHBIM, OT/EJIOYHBIM M W3OJISLH-
OHHBIM MaTepHajiaM U BBIOMPATh ONTHMAIIbHBIN
Mareprai MCXOMs W3 €ro Ha3HAuYeHUs U YCIo-
BUIl OKCIUTyaTanuy, TpeOoBaHUH (HyHKIHO-
HAJIbHOCTH M apXUTEKTYpHOH BBbIPa3UTENIbHO-
CTH;

— MpPaBWIBHO BBIOMpATh KOHCTPYKTHBHBIE pe-
IICHUS] CTPOUTENBHBIX CHCTEM, obecreunBa-
Io1Me Tpedyemble IMoKa3aTeNu HaJeKHOCTH,
0€30MacHOCTH, YKOHOMUYHOCTH, IKOJOTHYHO-
CTH U 3P PEKTUBHOCTU 3JaHUN U COOPYKEHUH;
- BBIJICJIATH OTIMYUTENbHBIE OCOOCHHOCTH
KaX/I0T0 BUJa MaTepuaya B 3aBUCUMOCTH T
CTPYKTYPHBIX ITOKa3aTeNeH;

- IPUMEHSATH MOJTy4YeHHbIE 3HaHUS B TIpodec-
CHOHAJIBHOM JeSITEITBHOCTH, HCIIOJIb30BaTh UX
Ha MEXIUCIUIINHAPHOM YPOBHE;

- KOPPEKTHO BBIpaXKaTh W apryMEHTHPOBAHHO
00OCHOBBIBATh IMOJIOKEHHSI IPEAMETHON 00J1a-

Ilpumepnvie unousudyanvHole 3a0aHUA:

1. CtangapTHBIC METO/IbI UCTILITAHHS CTPOUTEILHBIX PACTBOPOB

OCHOBHBIMH KOHTPOJHPYEMBIMU TOKA3aTEISIMH CTPOUTEIBHBIX PACTBOPOB, MPUMEHIEMBIX B
CTPOUTENLCTBE, SBISIOTCS:

- IIPOYHOCTh PAcTBOPA OINpPEAESETCS NPU UCHBITAHUM cepur 00pa3uoB-KyooB (7x7x7 cm)
W3TOTOBIICHHBIX U3 MPUMEHSEMOIr0 PacTBOpa M HCIBITHIBAETCS B MPOEKTHOM Bo3pacTe. Ha
KQXIYIO JaTy MCIBITAaHUS JOJDKHO M3TOTaBIMBATHCS MO Tpu obpasua. [Ipemen nmpoynocTu Ha
ckarue R Beruncnsgercs st kaxaoro odpasua ¢ TouHoctsio 10 0.01 MIla u 3ateM Bbrumcnsier-
Csl cpelHsIsl MPOYHOCTh PACTBOPA B CEpUU 00pa3IOB KaK cpelHee apuMEeTHIECKOE.

IIpenen mpoYHOCTH pacTBOpa Ha cKaTHe P BBIYMCIAIOT U1 KaKA0ro oOpasiia ¢ MOrperiHo-
ctrto 110 0,01 MITa (0,1 KFC/CMZ) o ¢popmye:

r-L

4 , Te P - pa3pymatomiast Harpy3ka, H; 4 - pabouas momaas cedeHus: oopasiia, oM’

- MOPO30CTOMKOCTh PAaCTBOPA OMpPEAEISIeTCs B CEpUU 00pa3lioB-KyOoB (7x7X7 CM) TOCTHUTIINX
MIPOEKTHOTO BO3pacTa 28 cyToKk. MOpO30CTOWKOCTh OMpENeNsieTcsi ITyTeM MHOTOKPAaTHOTO ToTe-
PEMEHHOTO 3aMOPAKUBAHUSI M OTTauBaHUs 00pa3lioB Mpu Temmeparype 10 -20°C. 3a Mmapky pac-
TBOpA TI0 MOPO30CTOMKOCTH MPUHUMAIOT HaUOOJIbIIIeE KOJIWIECTBO IIMKIJIOB TOMEPEMEHHOTO 3a-
MOpaXKUBaHUS ¥ OTTauBaHU, KOTOPOE MPH UCIIBITAHUH BBIIEPKAIN 00pas3IIbl;

- IPOYHOCTE paCTBOpPaA B3ATOr0 M3 MIBOB KIAAKH OIPCACIAOT ITYyTEM HCIBITAHHA Ha CXKATHUC
KyOOB ¢ peOpamu 2-4 cM, M3TOTOBIIEHHBIX M3 JBYX IUIACTHHOK, B3SATBHIX W3 TOPH30HTAJIBHBIX
IIBOB KJIAJIKU WJIM CTHIKOB KPYITHOIAHEIbHBIX KOHCTPYKIMM. J{71s monydeHus: KyOOB IIaCTUH-
KM KJaJIKU CKJICUBAIOT MPHU MOMOIIM TOHKOTO CJIOSl THICOBOTO Tecta. [IpouHocTh pacTBOpa
OTIpeIeIIsIeTCSl KaK cpeHee apupMEeTHIECKOe IMSITH UCTIBITAHHBIX 00pa3ioB. s onpenenenus
MIPOYHOCTH B 3aBHCHUMOCTH OT BPEMEHHU T'0Jla M3TOTOBJICHUS PACTBOpa PE3yIbTaThl HEOOXOAUMO
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CTH 3HAHUU

YMHOKaTh Ha KO3(PPHUIIUEHT;

- TIOABM>KHOCTh PACTBOPHOW CMECH XapaKTEPH3yeTCsl U3MEPSEMON B CAHTUMETPaX TITyOHHbI
MOTPYXKEHUSI B HEEe ITAJIOHHOTO0 KOHyca. Macca 3TaJloHHOro KOHyca COTJIacHO TpeOOBaHHSIM
noswkHa coctaBnaTh 300 r. [myOuHy morpykeHust KOHyca OIIEHHUBAIOT IO ABYM HCIIBITAHUSIM Ha
pa3HbIX Mpobax cMecH Kak cpeaHee apudMeTHdeckoe U3 HUX, IPU YCIOBUH, YTO Pa3HHIIA B pe-
3y/nbTaTax He JOJKHA MpeBbIaTh 20 MM.

[Tpubop st onpeneneHys MoABMKHOCTA PACTBOPHON CMECH.

&g 5
ng—

L 260

e -
1 - mrratuB; 2 - mKana; 3 - 2TAIOHHBIN KOHYC; 4 - mITaHra; 5 - Aep)KaTeiu; 6 - HalpaBJIsSIOIINeE;
7 - cocyn AJig pacCTBOPHOU CMECH; 8 CTOIIOPHBIN BUHT

- IIJIOTHOCTDH paCTBOpHOf/'I CMCCHU XapPaKTCPU3YyCTCAd OTHOIMCHUCM MACCHI yHJ'IOTHCHHOfI pac-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

TBOPHOIT CMeCH K e 00beMy H BBIpakaeTcs B r/cM°. [LIOTHOCTb PACTBOPHON CMECH, BBIHCIIS-
10T 10 popmyIe:
BT
“~ Tooo " .
, TJle M - Macca MEPHOT'O COCyJla C paCTBOPHOM CMECHIO, I'; M1 - Macca MEPHOIO

cocyna 6e3 cmecH, T.
[TOTHOCTH PacTBOPHOI CMECH OTNPENENIOT KaK cpenHee apu(MeTHdeckoe 3HAUYCHUE Pe3yIib-
TaTOB JIBYX OIPENEJICHHUI MIOTHOCTH CMECH U3 OJIHOM MpPOObI, OTIHYAIONINXCS MEXKIY COO0n
He OoJiee yeM Ha 5% OT MCHBIIICTO 3HAYCHHS

- pacciauBaeMOCTh PaCTBOPHOM CMECH, XapaKTepu3YIollasi €€ CBSI3HOCTh MPH JIUHAMUYE-
CKOM BO3JEHCTBUHU, ONPEAECIAIOT MYTEM COMOCTABICHUS COIEpMaHHUS MacChl 3allOJIHUTENS B
HIDKHEH 1 BEpXHEH JacTax cBekeoThOopMOBaHHOTO obpasia pazmepam 150x150x150 mm.
[TokazaTens paccianBaeMOCTH PACTBOPHON cMecH [/ B IPOLIEHTAX OMPEAETSIOT 1Mo Gopmyre:

Ir= Z— 100
, TIe AV - aBcomoTHas BemuuEHA Pa3sHOCTH MEXY COJIEP)KaHHEM 3arOIHUTE-

7 B BepXHeHl M HIWKHeH yactsax oOpasua, %o; ZV— CyMMapHO€ COJepKaHHUEe 3aNOTHUTEINS
BEpXHEH 1 HIDKHEH yacteil obpasua, %.

- BOJIOYAEPKHUBAIOUIYIO CIIOCOOHOCTh ONPENENSIIOT IYTEM HCHBITAaHUS CJIOS PacTBOPHOM
CMeCH TONIIUHON 12 MM, YJI0)KEHHOTO Ha MPOMOKAaTeIbHYI0 Oymary.
Cxema nipubopa J1st onpeiesieHrs BO0YAEPKUBAIOIIEH CITOCOOHOCTH PACTBOPHOI CMECH
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

zq 1o 20

Bi50

e L.
E -

1 - MeTanuyeckoe KoJbllo ¢ pacTBopoM; 2 - 10 cioeB mpoMokaTensHOl Oymaru; 3 - CTeKIIsIH-
Hasl TUIacTUHA; 4 - CIIOM MapiieBOM TKaHU

BonoynepxuBaroiyto ciocoOOHOCTh PaCTBOPHOM CMECH ONPEAEISAIOT BEIPAXKEHHBIM B IPOLICH-
TaxX COJAEPKAHMUEM BOJbI B IPOOE J10 U MOCHIE IKCIEPUMEHTA 110 opMyJIe:

Boy — By
V=100 = ———="100
il — o o
4" , TJIC o MaccCa MMpPOMOKATCIbHOU 6YMaFI/I J0 HMCIIBITaHUU, I, .
Macca HpOMOKaTCHLHOﬁ 6yMar1/1 IIOCJIC HCIIbITAaHUA, T, s MacCa YCTaHOBKU 0e3 paCTBOpHOﬁ

cMecH, T; "% - macca YCTaHOBKH C PaCTBOPHON CMECHIO, T.

BonoyaepxuBaroiyro criocOOHOCTh PACTBOPHON CMECH OTPEACTISIOT ABAKIBI I KaXI0H Mpo-
OBl paCTBOPHOI CMECH M BBIYHCIISIIOT KaK CpeiHee apu(METHUECKOe 3HAYCHHUE PE3YIIbTaTOB JBYX
onpeeNIeHUH, OTIIMYAIONTUXCS MEX Ty co00it He 6osee yeM Ha 20% OT MEHBIIIETO 3HAYEHUSI.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

2. CTaHapTHBIE METO/Ibl UCIIBITAHUS CYXUX CTPOUTEIbHBIX CMECEH Ha TMIICOBOM BSIKYIIIEM
OCHOBHBIMU KOHTPOJINPYEMBIMU [10KA3ATEISAMU SBIISIOTCS:
- CM€ECei B CyXOM COCTOSIHUH:
BJIQ)KHOCTB,
3€pHOBOM COCTaB;
- cMecel, TOTOBBIX Ul IPUMEHEHHUSI (PACTBOPHBIX cMecel):
MOJABUKHOCTb,
HA4aJio CXBaThIBAHUS,
BOJIOYIEP’KUBAIOIAsl CIOCOOHOCTB;
- 3aTBEPJICBUINX CMECEH:
MPOYHOCTH CIETICHUSI C OCHOBaHHEM (aAre3us),
IIPOYHOCTh Ha PacTsHKEHUE IIPU U3ruoe,
MIPOYHOCTH IIPU CIKATUH.
Jlnst cMmecell B CyXOM COCTOSIHMM JTOIIOJIHUTENIBHO ONPEACIIAIOT HACBIITHYIO IJIOTHOCTD, IS 3a-
TBEPJAEBIINX CMECEH - CPENHION TUNIOTHOCTh
OnpeaesieHne BJIAKHOCTH
BrnaxHOCTB cyXxol cMecH ONpPENENAIOT M0 Pa3HOCTH MacC HABECKU CMECH JI0 U IOCIIE €€ BBICYIIN-
BaHMS.
BrnaxxaocTh cyxoit cmecH, % 10 Macce, BEIYUCISIOT ¢ TOYHOCTHIO 110 0,1% mo ¢opmyre:

w =172 15

ey~ . N ,

, TJIe M - Macca OI0KCHI, T; M; - Macca OFOKCHI ¢ HABECKOM 10 CYIIKH, T; My -

Macca OFOKCBI C HABECKOW MOCIIE CYIIKH, T.
3a pe3yibTaT UCILITAHUA IIPUHUMAIOT cpenHeaqu)MeTquCKoe 3HAUCHHUC PE3YyJIbTAaTOB UCIIBITAHUA
JIBYX HAaBECOK, OKPYTJIEHHOE /10 MEePBOH 3Havameil nudpel mocie 3amnsToun.

Onpenesenue 3epHOBOIO COCTaBA
MeTtonoM paccenBaHUs Ha CUTaX PYYHBIM WJIM MEXaHHUYECKUM CIIOCOOOM ONpPEAEsIoT CoJep-
JKaHUE 3€pPEH pa3MepoM, YCTAHOBIICHHBIM CTAHJAPTOM WM TEXHUYECKHMM YCIOBHUSMHM Ha
CYXYyI0 CM€Ch KOHKPETHOI'O BUJIA.
OcTaToK Ha CUTE B3BEUIMBAIOT C norpemHoctrio +0,1 1.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

. v .
OnpenenstoT YaCTHBIM OCTATOK HA KAKJIOM CHTE ! B IPOIIEHTAaX MACChl IPOCENBAEMON HaBeC-
KH 110 hopmyie:

a; = 2100

" ,TIe ! - Macca ocraTka Ha cute, T; M - Macca mpocenBaeMoii HaBECKH, T.
3a pe3ynbTaT UCIBITaHUS IPUHUMAIOT CpeTHeapu(PMETHUECKOE 3HAUCHUE PE3YIbTATOB IBYX
ONpeIeTICHUI COIepKaHUs 3ePEH Ha KAKJIOM CHUTE.

OmnpeaesieHne MNOABUKHOCTH
CymHOCTh METO/a 3aKII0YaeTCA B OMpPE/IeICHUH KOJTUYECTBA BOJbI, HECOOXOAUMOMN IS MONTY-
YEHMsI PACTBOPHON cMecu TpeOyeMol MOJBUKHOCTH, ONPEAENIseMOil N0 IUaMeTpy pacIilibiBa
(pacTekaeMOCTH) 00pa3iia PaCTBOPHOMN CMECH.

OnpeaesieHue NOABUKHOCTH TeKYYHUX (JIMTHIX) PACTBOPHBIX cMecei
OnpenensitoT 1uaMeTp paciibiBa 00pasiia pacTBOPHOM CMECH, MOMEIIEHHOH B popMy (KOJIBIIO
Buka), mocne casitust opmBL.
[Tpubop Buka co cheMHBIM KOHYCOM

_]/’.f ==
®] J oA
A >
4 >\2 ~H
-3
14 7 H; 4
} -
?'G*H" L 2 IB5.0 5
gl SN
= — ; 6
L L ]
_~ 75,0
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

1 - mOABMKHBIN CTEPIKEHB; 2 - IIIACTUHKA-(PUKCATOP MOABMXKHOTO CTEPXKHS; 3 - MPY>KUHHAS
IJIACTUHA; 4 - NOTPYKHOW ChEMHBIN KOHYC; 5 - Koubllo Buka; 6 - cTekiIsiHHas MJIaCTUHKA; 7 -
LITAaTUB

Onpenesnenue BoaoyaepKuBaroIIeii cocoOHOCTH
CyluiHocTh METO/1a 3aKJIK0YAETCS B ONPEEICHUN KOJIMYECTBA BOJIbI, YAEP>KMBAEMOI pacTBOp-
HOM CMECBIO I10CJIE 3aTBOPEHUS €€ BOAOW, U PACIIPEIECIICHUN HA TIOPUCTOM, MOIVIOMAOIIEM BO-
1y OCHOBaHUMU.
YCTpORCTBO TSI ONIpEIeIICHUS BOAOYISPKUBAIOIICH CITOCOOHOCTH PaCTBOPHOH cMecH

20,0 110,0 20,0
=
E T i\\ ! 2 /Q
o
l.n- i L i 4
W G M W I W W W M W Sed
150,0
Oetans 1
= &100,0
o =]
1 |
1 1
2150,0 !

1 - KONBIIO CO CMEChIO; 2 - MPOKIAAKa M3 MapJieBOW TKaHH; 3 - HecsATh JUCTOB Oymaru; 4 -
CTCKJIIHHAA IIJIaCTUHKa

OmnpenesieHne NPOYHOCTH CHENJICHUS ¢ OCHOBAHUEM (aAre3umn)
CyImHOCTh METO/A 3aK/IF0UAETCS B ONPEACTICHUH MPEAEIbHOTO COITPOTUBIICHHS OTPHIBY 3a-
TBEPJEBLIETO PaCTBOPA OT OCHOBAHMSL.

[IpouHOCTH clieTieHNs ¢ OCHOBaHWEM (are3ui0) MPHU UCIBITAHUU OJHOTO 00pasia 4 , MIla,
ompeeNstoT 1o hopmymne”
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4= Il
& , TIe F _ Makcumanbaas cuna oTpbIBa 00pasiia oT ocHoBaHus, H;
2
5 TUIOMIA/Ib KOHTAKTa TIOBEPXHOCTH 00pasiia ¢ OCHOBAHUEM, MM".
Kaxnoe enHuYHOE 3Ha4€HUE MTPOYHOCTH ClEeIIeHUs okpyrisitoT o 0,1 MITa.
Onpenesienne npeaesia NPOYHOCTH HA pacTsKeHHe NIPH U3rude

[Ipenen mpoYHOCTH Ha PACTSHKEHHE MPU U3THOE 0JTHOTO 00pasia For , MIla (H/MMZ, KFC/CMZ),
OIIPENEIISIOT 10 hopMyJie

e = 0023587 e & - pa3spyuaronas Harpyska, H.
3a pe3ynbTaT UCTIBITAaHUSI TPUHUMAIOT CpeaHeapu(PMETHIECKOE 3HAUYECHUE PE3YIITATOB UCIIBI-
TaHUU TPEX 00pa3IoB, BBRIUKCICHHOE ¢ TOYHOCTHIO £0,05 MITa.

Omnpenesenue npeaeia NPOYHOCTH NPH CKATHH

[Ipenen mpoyHOCTH MPH CKATUU OJHOTO 00pa3la Fox , MIla, BEIUHCIAIOT IO popmyIie:

R - 3
. ==
& E_ H:
, TIe paspyuiaronias Harpyska, H;
. 2
S - omank paboueii MOBEpXHOCTH IJIACTUHKH, paBHAs 25 cM”.
3a pe3ysibTaT UCHBITAHUS MPUHUMAIOT CpeiHeapru(MeTHUeCKoe 3HaYeHUEe Pe3yIbTaTOB HCIIbI-
TaHUS 11eCTU 00pa31oB, BbIYUCIEHHOE ¢ ToUHOCThIO +0,1 MITa.

3. CTaH,I[aDTHBIG METOJAbI MCTIBITAHUA CYXUX CTPOUTCIBbHBIX cMeceil Ha NEMCHTHOM BSXKYIIIEM
Ol'lpe}le.]'[eHI/Ie MOABHKHOCTH IO PACIVIBIBY KOJIbIA

F

IloaBu>XHOCTE O pacnibeIBy KoJblLia ~ ¥ OIIpeACIIIOT I JUCIIEPCHBIX PACTBOPHBIX cMmeceit mo
ANaMCTPY pacilibiBa B MUJUIUMECTpPaAx paCTBOpHOﬁ CMECH, BBITEKAIOMIEH U3 KOJbIa npu €ro
IIOAHSATHH.

Onpenenenne BOJAOIOIIOIICHUSA NMPH KANMWJJIAPHOM IMOACOCE

Wi

Bononornomienue IIpH KAlMUJUISIPHOM I1O0JCOCE OIPCACIIAIOT 11O O6’beMy BOJbI, IMOTJIONICH-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HOI 00pa3lioM, BBICYHICHHBIM /10 TMOCTOSSHHON MaccChl, IpU aTMOC(hEpHOM JaBJIEHUU 32 CUET
KaMAWUTSIPHBIX WA aACOPOIIMOHHBIX CHIL.

JIy1st icTIbITaHKsI M3TOTABIMBAIOT 00pasnbl-0anouku pazmepom 40x40x160 mm o 'OCT 30744,
noapaszaen 8.2.2. Yucno o0pas3IoB TOJKHO OBITH HE MEHEE TPEX.

OO0pasupbl BeIIEPKUBAIOT HE MeHee 28 cyT npu Temieparype (20+2) °C no cienyromemy pe-
KUMY:

2 cyT - XpaHeHue 00pasioB B hopme;

5 cyT - XxpaHeHHe 00pa3L0B MOCe pacnanlyOKH MPHU BIAKHOCTH OKPYXKAIOIIETro BO3/1yXa
(95£5)% u manee 21 cyT - mpu BraxHocTu (65+5)%.

[To ucteuenun 28 cyt TopieBbie TpaHu 00pa3oB-Oaodyek pazmepoMm 40x40x160 MM AOTKHBI
ObITH 00pPa0OTaHBI IITYKATYPHOU TEPKOMU ISl MOTy4YEHHUS IEPOXOBATOM MOBEPXHOCTH.
OO6pa3iibl MOMEIIAOT TOPIICBOM I'paHbIO B BaHHY Ha CETYATYIO IOJICTABKY. BaHHY 3aIoJHSIOT
BO/10# Temmieparypoii (20£5) °C Tak, 4ToOBI TOpel] ObUT MOTPYXkeH B Boy Ha 5-10 MMm. YpoBeHb

BOJbI B BAHHC JOJDKCH MOAACPKUBATHCA ITIOCTOAHHBIM B TCUCHHUE BCCTO BPCMCHHA HUCIIBITAHUA.
40

160

Cxema HUCIIBITaHuS 110 OMMPEACTICHUTIO BOAOIIOITIOMICHUS ITPH KAITWJIAPHOM ITOACOCE

2
05

Bomonornomenue npu KanuisipHOM MOJICOCE Wi , Kr/(M ), OIIPEACIIAIOT 1O (hopmyIe:
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIMH
an —
W, -k, 2 ™M
Ry
)
By .
rae "1 - macca cyxoro o0Opasua, Kr;
22 macca 06pasia mocie HaCHIEHNs BOIOM, KT
. 2.
& - Iowmap YBIIQXHSIEMOU rpanu obpasua, M*;
1
. . 0.3
¥ - k03¢ (UIMEHT, YUNTHIBAIOLINI BpeMsl HaChILeHUs1 00pa3lia U paBHbIA * 24 g .

3a pe3ysbTaT UCHBbITAaHUS IPUHUMAIOT CpeHeapu(PMETUYECKOE 3HAUEHUE PE3YIbTATOB UCIIBI-
TaHUs Tpex 00pasuos, okpyriaeHHoe A0 0,1 xkr/( m -110’5).

OnpenelieHne NPOYHOCTH clielieHus (aare3uu) pacTteopa (0eToHa) ¢ OCHOBaHHEM
[IpouHoCTh crenieHus (aAre3uio) oNpeieNsioT M0 CUJle OTpbIBa 00pa3la 3aTBEpAEBIIEro pac-
TBOpa (0€TOHa) OT OCHOBAHMSI - OETOHHOMN IUIMTHI, IPHIIOKEHHOM K 00pa3ily yepe3 MeTajlInye-
CKHUI JTUCK C aHKEPOM, MTPUKJICEHHBIH K MOBEPXHOCTH 00pa3Ia.
[IpouHocTh cuemnuienus (aAre3nto) ¢ OCHOBAaHUEM IPHU MCTIBITAHUM OJHOT0 o0pasia 4 , MIIa,
OTIpeAeIISAIOT 10 GopMmyIie:
A = I

&', rae & - MakcuManbHas cuiia oTpbIBa 00pasia oT ocHoBaHus, H;

2
25 - IJI0IaIh KOHTAKTA IIOBEPXHOCTH 06pa3Iia ¢ OCHOBAHHEM, MM".
Kaxxnoe eqrHMYHOE 3HaU€HUE MPOYHOCTH clerieHns okpyrisitoT 1o 0,1 Mlla.
Brnagers — 3HAHMUSIMH COCTaBa, CTPYKTYpPbl U CBOICTB

Pa3IMYHBIX COBPEMEHHBIX CTPOUTENIBHBIX Ma-
TEpPHUAJIOB, UX OCOOEHHOCTEN M pallMOHAIbHBIX
oOnacreil MprUMeHeHus;

— YMEHHMEM BBIOMpATh ONTUMAaJIbHbIE MaTepU-
aJbl U KOHCTPYKTUBHBIE PEIIECHUSI CTPOUTEIb-
HBIX CHCTEM MHCXOJs M3 MX Ha3HAueHUs MU

Hpumepn blé npaKkmuuecKue 3a0anus:

1. epMeTun3aIus TEXHOJOTUYECKUX U AehOPMAITMOHHBIX MIBOB (TUAPOIIMOHKH, Ha0yXaoIIne
IIHYPbI, UHbEKIIMOHHBIC CUCTEMbI, TEPMETUKH, TUAPOU3OJISAIIMOHHbIE JICHTHI)

I'mapommoHKu SBISIIOTCS. OCHOBHOW Truapou3oisiuued padouux U nedopMalroOHHBIX
IIBOB OOJIBIITUX MepeMeteHuit (> 25% MupuHbI 111Ba).
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

YCIIOBHM OKCIUTyaTallud, TpeOoBaHUW 0e3-
OIMAaCHOCTH, (YHKIMOHATHHOCTH M apXUTEK-
TYpPHOM BBIPa3UTENBHOCTH;

— HaBbIKAMH TPOEKTHPOBAHUS
CTPOUTENbHBIX CUCTEM;

— IPaKTUYECKUMHU HaBBIKAMH OIICHKH Kaye-
CTBa CTPOUTEIHHBIX MAaTEPUAIOB;

- BO3MOYKHOCTBIO MEKAUCIUTUIMHAPHOTO TIPH-
MEHEHUS MOJTYYCHHBIX 3HAHUNA U YMEHUH;

- TpO(ECCUOHATILHBIM SI3BIKOM TPEIMETHON
0071aCTH 3HAHHM;

- cnoco0amMy COBEPIICHCTBOBAHUS Tpodeccu-
OHAJILHBIX 3HAHUN U YMEHUH IMyTeM HUCIIOJb-
30BaHMs BO3MOKHOCTEH HH()OPMAIIIOHHOMN
Cpeapl;

- METOZaMH JIOBOJIKA U OCBOCHUS TEXHOJIOTH-
YECKHX MPOLIECCOB CTPOUTENBCTBA U IKCILTYa-
TalllH 31aHAN U COOPYKEHUHN

THUIIOBBIX

TlMunpoumonku anst 1eOpMaIMOHHBIX IIBOB OTIWYAIOTCS OT THAPOIINOHOK AJIs TEXHO-
JIOTHYECKUX IIBOB TOJIBKO HAJTHUYUEM JI€(OPMALMOHHOTO 3JIEMEHTA, KOTOPBIH MOXET BOCIPH-
HUMaTh pa3JInyHble JePOpMaLUU KOHCTPYKIHH.

B nedopmManmoHHbBIX IIBaX MX 3a4acTyI0 MPUMEHSIOT COBMECTHO C THAPOU3OJISALIMOHHBI-
MU JICHTaMH, a TaKXe CO CHelHaIM3MpPOBAHHBIMU I'epMETUKAMHU (ABYXYpOBHEBas 3allluTa Jie-
(hopMaImoHHOTO 111Ba).

I'mapomInOHKY IPOU3BOAATCS U3 PE3UHBI U pa3nuUHbIX copToB [IBX.

OHU ycTaHaBJIMBAIOTCA B OYAYyIIUH IIOB U 3aJIUBAIOTCS OETOHOM, CO3/1aBasi MIPEMSITCTBUE
JTaOUPUHTHOTO THUIA HA ITyTH NPOHUKHOBEHUS BOIbI.

[To pacnionoxeHnio B 0ETOHHOM MacCHBE HIMOHKH MOJPA3AEsIOT Ha LIEHTpalibHbIe (pac-
MIOJIAraloTCsl B LIEHTpe MaccuBa OeToHa) U OOKOBBIE (pacmojaratorcst ¢ 60Ky maccusa). Llen-
TpaJIbHbIE HIMOHKHU KPETsTCsS BSA3aJbHOM MPOBOJIOKOM K apMaTypHOMY Kapkacy, a OOKOBBIE
LITMOHKHU KPETSATCS K IEPEeBIHHON onatyOKke KOPOTKUMH IBO3ASIMU C IIUPOKON HMIISTIKOM.

CpamuBaHue MIMOHOK M0 JUIMHE U COEAMHEHHE IIMOHOK Pa3HOTO HarnpaBieHus (KpecTo-
BUHBI, YTJIBI U TIP.) OCYILECTBIIAIOT CBAPKOM rOPSYUM BO3TYXOM.

[Ipn ycraHOBKEe THAPOIINOHKHM 0CO00O€ BHMMAaHUE CielyeT oOpamiaTh Ha TO, YTOOBI B
nporecce OETOHMPOBAHHUS IITNOHKA YAEP)KUBAIACh B CTPOrO 3a/JaHHOM IOJIOKEHUH M, YTOOBI
OCTOH TOJT MMOJIOTHOM IIMOHKH OBLJT XOPOIIIO MPOBUOPHPOBAH M YILIOTHEH BO M30ekaHue 00pa-
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JIEMEHT
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[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

30BaHMs pakoBUH. B mponecce 6eToHMpOBaHUS T'MIPOILIIOHKA JIOJKHA OCTAaBaThCs MPSIMOHA-
MPaBJICHHOH, HE U3TUOATHCS U HE 1e(hOPMUPOBATHCS O] TSHKECTHIO YKIIAABIBAEMOT0 OETOHA.

Bb100p rHApOIIIIOHKH 3aBUCUT OT THIA IIBA U €ro AedopMaluii, HATM4Ms U BETUYHHBI
TUAPOCTATUYECKOTO JABJICHUS, TOJIIIUHBI KOHCTPYKLIUH U YCIIOBUM SKCILTyaTallUU.

Halyxaromue mHYypbI Yalie BCEro M3roTaBIMBAIOT Ha OCHOBE KOMIIO3MLMNA OyTHIIKaY-
yyKa ¢ OEHTOHUTOBOM IMMHON. Bosa npoHukaroniasi B HEIJIOTHOCTH LIBA NPUBOJAUT K Habyxa-
HUIO Marepuana (yBeJudyeHue B 00beMe B HECKOJIBKO pa3), 3alOJIHSIOIIEro 30Hy (GHIbTPALUy,
YTO OCTaHABJIUBAET IIPOTEUKY.

HalOyxaromuii mrHyp HMCMONB3YIOT MPHU BEIEHWU OETOHHBIX pabOT AN repMeTHU3aINH
TEXHOJIOTHYECKUX IIBOB OETOHUPOBAHWS, MPUMBIKAHUN THNA '"mon-cTeHa", "cTeHa-cTeHa',
"creHa-mokpeiTHe". KpoMe TOro, miHypbl MPUMEHSIOTCS IS TEPMETU3AIUNA CTHIKOB COOPHBIX
KeJIe300€TOHHBIX KOHCTPYKIUH, BBOJIOB KOMMYHHUKAIIHA.

Halyxarorue mHypbl HalllJIU MIHPOKOE MPUMEHEHHUE, OT YACTHOTO CTPOUTENHCTBA JIO Ce-
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KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

PBE3HBIX 00BEKTOB, UTO CBSA3aHO C UX JIOBOJIBHO MPOCTOM YCTAaHOBKOH (B OTJIMYHUE OT IITTOHOK).

YcTaHaBIMBAOT IIHYP HEMOCPEICTBEHHO Tepe] HOBBIM OCTOHHPOBAHHUEM B CEpPEIMHE
XOJIOAHOTO IIIBa Ha CIEIHAIbHBIA KJICH (ITOCTaBISAEMBbIM B KOMIUIEKTE), JTMOO 3aKPETUISIOT C
IIOMOIIBIO JI00€EIIEH.

Baxxnoe yciioBue — IIHYp JOJKEH Ha0yXaTh B OTPaHUYCHHOM (3aKaTOM) MPOCTPAHCTBE.

Bomgonabyxaromuii miHyp npeacTaBisieT NPAaKTHUYECKUN UHTEPEC IS TUIPOUIOIISIIIIHN X O-
JIOJHBIX IIBOB U CTHIKOB KOHCTPYKLMM, HO TOJIBKO B T€X CIy4asx, KOrJa JOMYCTUMbl Ha4yallb-
HBIE TIPOTEYKHU BOJIbI B TEUEHHE HECKOJIBKUX CYTOK JI0 HAaOyXaHUs 3TOr0 MaTepuaia B BOJIE.

Crtout 0c000 OTMETUTH, UTO pa3z0yXaroliue NIHYPbl HE MPUMEHSIOT B Je(hOpMaliOHHBIX
IIBaX M3-3a HEBBICOKOW CKOPOCTH HAOYXaHHS M JUTUTEIBHOTO NIeproaa HaOyXaHus JO MOMEHTA
OCTaHOBKH MPOTEYKU BOJIbI

I'mapou3ossuMoOHHAs JIEHTA

C 1enpo MOBBIMICHHUS] HAJASKHOCTH THAPOU3OJISIIMOHHON CHCTEMBI B MecTax jaedopma-
IMOHHBIX IIBOB, aKTUBHBIX TPEIINH, MECTAX MPUMBIKAHHH, & TAK)KE B MECTAX KOHCTPYKTUBHBIX
HampspKeHUH HeoOXOUMO MPUMEHSITH TOTOBBIE DIIEMEHTHI THAPOU3OIIALIMOHHOTO MOKPHITUS B
BHJI€ JICHT U JIUCTOB, CIEIMAIBHO TOI00paHHBIE MaTEPHANIbl, COCTOSIINE U3 TKAHU-TIOJIOKKH
U DJIJACTUYHOTO KJIeA-T€PMETHKA.

Cucrema, cocTosfias U3 MOJIUMEPHOH JIEHTHI U KJIesl, MpeJHa3HaueHa JJI1 TepMeTH3alluu
MOJBWKHBIX M HEMOABMKHBIX IIBOB U TPELIUH, a TAKXKE JJIsI TUAPOU3OJSALHUA BBOJAA KOMMYHH-
KaIui.

Jlenty ¢GUKCUPYIOT MPU MOMOIIM KJIEEBOTO COCTaBa (SMOKCHUIAHOTO, MOIUYpPETaHOBOTO,
MOJIMMEPIIEMEHTHOT0) HaJ TEMIIEPAaTypHBIM IIBOM WM TPEIIMHOW, KOTOPBIE IOJBEP>KEHBI
JIBUKEHHIO. DTO o0ecreunBaeT BOJAOHEMPOHUIIAEMOE COSIMHEHUE U B TOXKE BPEMSs MO3BOJISET
CKJICCHHOMY 3JIEMEHTY IBHUIaThCSl IMOJ ACHCTBUEM TEMIEPATYypHBIX WM MEXAHWYECKUX BO3-
nerctBuid. [1oBepX HAKIEEHHOM JIEHTHl HAHOCAT TAKOM e CIOM KJlesl.
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llenra Kne# cepun Sikadur®

Sikadur®-Combiflex® 56

NogroToBneHHAR
GeToHHas

2. KoHCTpyKIIMY CTEH B IEPEBIHHOM JJOMOCTPOEHUH

Jljig ycTpoiicTBa CTEH IEPEBAHHBIX JOMOB UCHOJIb3YIOTCS IIECTh TUIIOB KOHCTPYKTUBHBIX CH-
cTeM: CpyOHYI0, CTEHbI U3 OPYCOBBIX OJIOKOB, KAPKACHO-LIIUTOBYIO, TAHEIbHYIO, KAPKACHYIO U
LIUTOBYIO.

CpyOHbIe KOHCTPYKIHHM - 3TO OJMH M3 CaMbIX CTapbIX CIIOCOOOB CTPOUTENBCTBA JE€PEBSIHHBIX
JIOMOB, Ha KOTOPOM JI0 CUX TIOpP OCHOBBIBA€TCS JIEPEBIHHOE CTPOUTEILCTBO CTPaH OOraThIX Jie-
coM (Poccun, ®unnauauu, IBenun), Bep pacxo]l IpeBECUHBI BEIUK MPU CPyOHOM CTpPOM-
TenbCcTBe. JJoma U3 OpeBHa MPOUHBI, TEMJIOYCTOWYUBBI U OUY€Hb KpacuBbl. CTEHBI IOMOB JIOCTa-
TOYHO BBIBOJIUTH B OJHUH CJIOHM, MOTOMY 4YTO OJlarojapsi COBpEMEHHBIM criocodam 00paboTKH
OpeBHa MOATOHSIOTCS HACTOJIBKO IUIOTHO, YTO MEKY BEHIIAMH UMEIOTCS JIMIIb MUHUMAJIbHbIE
3a30pbl. bpeBHa MOXkHO 00paboTaTh U c/ieNaTh HE TOIBKO OLMIMHJIPOBAHHBIE, HO U 00TECaTh B
Buje Opyca. B mocnennee BpeMs BO3BOIAT JIoMa CO CTEHaMHU U3 JABYXCIIONHOTO Opyca (CTEHbI
u3 Opyca B /IBa CJIOS JIy4llle COXPAHSIOT TEIUI0), a OpeBHAa MOYKHO pacrojiaraTh He TOJIbKO FOpH-
30HTaJIbHO, HO ¥ BEPTUKAJIBHO.

OnHoit n3 0coOEHHOCTEH APEBECHHBI SBISETCS €€ TMIPOCKONMUYHOCTh. OOBIYHO OpeBHO WK
OpycC BBICBIXaeT €CTECTBEHHBIM IyTEM — B YK€ BO3BEIEHHOW KOHCTpykuuu. Ho HekoTopbie
TEXHOJIOTUH (HampuMmep, (PUHCKash TEXHOJOTH) MpeyCMaTpUBAIOT CYIIKY JIPEBECHUHBI B CIIe-
[IMATBHBIX KaMepax JI0 ypoBHs Biaru B npesecuHe 11-16 %. Taxke cyxyro ApeBecuHy MpuMe-
HSIOT U B OpycoBoM cTpouTenscTBe. Hanbosnee gydmmm penieHrueM Ha CerofHsSUIHMNA JeHb
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MO>KHO CUHMTATh MPUMEHEHHE KJIeeHOro Opyca (CTBOJ JepeBa pacCIMIMBAIOT HA TOHKHE JOIIeY-
KM, KOTOpBIE€ BBICYILIMBAIOT B CIIELMAJIBHBIX KaMepax, a 3aTeM CKJIEUBAIOT IO OINpEAeIeHHON
TEXHOJIOTHH C TIOMOIIBI0 AKOJOTHYECKH YHCTOTrO Kiies). B kiaeeHom Opyce comepxutcs 8-12%
Biaru. [locpencTBoMm pacnuiku OpeBHAa CHHMAaeTCs BHYTPEHHEE HAlpsDKEHUE, [T03TOMY Kilee-
HBIM Opyc MpaKkTHUYECKU HE MOoJBepkeH aedopMaiuu U ycaake. Kieenblii Opyc BBIOIHSIOT €
rpebeHYaTsiM MpopuIeM, KOTOPBIA MO3BOJSET MOATOHATH OPYChsi MAKCUMAIBHO TIOTHO, MPH
3TOM CO37aBasi CTEHY, PaBHYIO CIUIOIIHOM MO TEIIOU30IUPYIOIIIM CBOWCTBAM.
JlepeBsiHHBII OpyC MO3BOJIIET CTPOUTH CTEHBI, CTHIKYIOUIHECS KaK MO/ MPSIMBIM YIJIOM, TaK U
MIOJ1 TYIBIM, HallpUMep, ¢ MOMOIIBI0 Opyca MOXKHO BO3BOJIUTH 3pkepbl. Ho OpycoBsie 1oma 4da-
e BCEro TPeOYIOT HApYKHOW OTHENKH (Hampumep, J0Ma W3 MOAYJIBHOrO Opyca), ¢ IeNbio
MIPUIAaHUs CTPOEHUIO O0JIee ICTETUYHOTO BHU/IA.
B Hamie BpeMsi 0CTalOTCs MONYISIPHBI AoMa U3 OpYCOBBIX OJIOKOB (YJIOXKEHHBIH Opyc, OKpHI-
TBIM YTEIUTUTENIEM, CIOEM U30JISIIUUA U OOLIUTHIN JAepeBOM) U OJIOKOB U3 Kpyrioro OpeBHa. Y
OpycoBoro 0OJ0Ka OTIMYHBIE TEIUIOCOEpEeraroye CBOMCTBA, 0OCOOEHHO €CITM CBEPXY MPUCYT-
CTBYET CJIOH BETPOU3OJISLNH.
KapkacHblii crocod cTpouTebcTBAa JOMOB — 3TO CaMblii IPEBHHUI CIOCOO CTPOUTENHCTBA
3nanuii. Hanpumep, npu cpyOHONM KOHCTPYKLIMHU JIOMa CTE€HBI (BHEIIHHE W BHYTPEHHHE) SIBJIS-
I0TCA HECYUIMMH, a BOT IIPU KAPKACHOM CUCTEME HECYIIUM 3JIEMEHTOM SIBJISIETCSI OCTOB, KOTO-
poiit TpeOyeT 3anonHeHus. CpyOHasi KOHCTPYKIMSI MEHEe SKOHOMHMYHA IO CPaBHEHUIO C Kap-
kacHoM. KapkacHble KOHCTPYKIIMU OBICTpEe BO3BOJATCA M O0JIAal0OT 3HAUYUTEITBHON MPOYHO-
CThbIO NP MUHMMAJbHBIX 3aTpaTax Marepuana. B KapkacHyl0 KOHCTPYKIIMIO MOXKHO BHOCHUTb
W3MEHEHHUs B IJIAHUPOBKY YK€ B Ipoliecce nocTpoiiku. Kpome Toro, B kapkacHOM M KapKacHO-
IIUTOBOM CTPOUTENIbCTBE UCKIIOYAETCS] BOSHUKHOBEHHE CBSI3aHHBIX C OCEAAHUEM JIOMA TPEIINH
u nedopmaruii.
KapkacHo-naHeJIbHYI0 T€XHOJIOTHIO U3TOTOBJICHUS I€PEBSIHHBIX IOMOB OTIMYAIOT YaCTUYHAS
WJIM TI0JIHAS 3aBOJICKasi TOTOBHOCTh MaHesel K COOpKEe Ha CTPOUTEIHHOM OOBEKTE.

[Tanenu yacTUYHOM 3aBOJICKOM TOTOBHOCTH CYIIECTBYIOT BYX THUIIOB:
1. Timber Frame Wall panels wiu TFW-panels — coctosT u3 kapkaca ¥ OOIIMBKH
(HapyXHOH MM BHyTpeHHeH). JlaHHbIe MaHeIH OTIMYAeT HU3Kas CTOMMOCTh, BO3ZMOYHOCTb
MPOKJIAJIKK BHYTPEHHUX KOMMYHHKAIM BHYTPH CTE€H, BO3MOXKHOCTH BHIOOpA YTEIIHTEIS,
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HU3KHUI Bec MaHesel U OTCYTCTBUE HEOOXOIMMOCTH B MPUBJICUCHUU MOABEMHON TEXHUKU IS
MOHTaxa maHesned. Takue maHeau BBITYCKAIOTCS MPOU3BOJUTEISIMU CTaHIAPTHBIX Pa3MEpPOB,
HE MPEBBIIIAIOIINX KaK MPaBUIO 2,5 METPOB B MIMpUHY. Pasmepsl naneneil yHUPHUIIMPOBAHBL,
YTO MO3BOJISIET JIETKO BHOCUTh U3MEHEHHUsI B MPOEeKT. Kak mpaBuiio 3aBOJIbI BBINMYCKAIOT 1IEJIBIN
ACCOPTHMEHT Pa3lIMYHBIX IaHeNel, pa3HON LIUPUHBI, C PA3IMYHBIMH MPOEMaMH Ui OKOH U
nBepeit, miu 0e3 Hux. JlaHHass 0COOCHHOCTH ATOTO BHUJIA TMAHEIEH MO3BOJISIET MPOCKTUPOBATH U
CTPOUTH JIOM MO MPUHIUIY KOHCTpyKTOpa THna «JIE['O». A KOMIbIOTEpHOE MOAETUPOBAHUE
CYILIECTBEHHO YIIPOCTHUIIO IIPOLIECC TPOEKTUPOBAHUS JoMa, cocTosimero u3 TFW-nanenei.

2. CrpykrypHas usonupoBanas nanens (Structural Insulated Panel wmu SIP) — cocrost
3 aByX WHT OSB ¥ TEIIOU30JUPYIOMIETO CIIOS MEXY HUMH (KaK MPaBUIIO — IEHOIOIH-
cTupos wiu neHoract). SIP maHenu He MO3BOJISIIOT MPOBECTH BHYTPEHHHE KOMMYHHUKAIIUU
BHYTpU TIaHeNel, 00JaJaloT TUIOXOM 3BYKOU3OJIALMEH, MEHEe SKOJOTUYHBI BBUAY SMHCCHHU
CTHpoJia U3 Teronsossnuu. Tem He menee, foMa u3 CUII naneneit momyyator Bcé Oosbliee
pacrmpocTpaHeHue.

[Manenu mosHO# 3aBojckoi rorosHocTH (prefabricated timber wall panels wim PTW-
panels) conepxat B cebe MeMeHTHI Kapkaca (CTOMKH), OOIIMBKY (HApYKHOM ¥ BHYTPEHHEH) 1
yTeIIUTeNb. JTOT BUJ MaHeleld oTiandaeTcsi 0ojiee BBICOKOM CTOMMOCTBIO, OONBIINM BECOM,
OTCYTCTBHEM BO3MO>XHOCTH CKPBITOM MPOKJIAIKU BHYTPEHHUX KOMMYHHKalui. Tak Kak st
MOHTaka JAaHHBIX MaHeJel HeoOXxoauMa MoIbEMHAs TEXHUKA, 3aBOJbI BBIMTYCKAIOT UX MaKCH-
MaJbHO BO3MOYKHOHM JUIMHHBI, YTOOBI YMEHBIIUTH KOJIMYECTBO COCIMHEHHMMN TMaHENIeH MEexXIy
co0oii. [Ipon3BecTn yHH(PUKALNIO TAKUX MMAaHEJECH CI0XHO, U 3aBOJIbI N3TOTABIUBAIOT UHIUBH-
JyallbHbIE TIAaHEJH JIJIST KaXKJO0TO M3 MPOEKTOB, UYTO MOJHOCTHIO MCKIIIOUYAET BO3MOXKHOCThH BHE-
CEHUS U3MEHEHUH B MPOEKT BO BPEMS IOCTPOUKH.

OOMmMBKH U TE€X W IPYTrUX BHUJIOB MaHEJICH MOTYT OBITh BBHITIOJIHEHBI U3 PA3TUYHBIX MaTe-
pHUANIOB, HAYMHAS C OPUEHTUPOBAHO-CTPY)euHOH TuThl (OSB), nubo 1eMeHTHO-CTPYKEeUHOM
mutel (LICIT) m 3akaHumBas TPaaWIIMOHHBIMHU JCPEBIHHBIMH OTACIOYHBIMU MaTepuajaMu
(BaroHka, 610K-xayc).
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OLICHUBAHMUS:

[IpomexxyTouHast arrectauus no AUCUUIUIMHE «MaTepruanoBeIyecKue BONPOCHl MPOEKTH-
POBaHMS» BKJIIOYAET TEOPETHUECKHUE BOMPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOEHUS 00Y-
YAOIIUMHUCS 3HAHWMA, W TMPAKTUYECKHE 3aJaHUS, BBISBISIONINE CTENEHb C(HOPMHUPOBAHHOCTHU
YMEHHH U BIaJIeHUN, TPOBOAUTCA B (hopMe 3aueTa.

3aueT mo JAaHHOU AMCUHUILIMHE MPOBOIUTCS B YCTHOU (hopMme.

K 3adery momyckaroTcsi CTyIEHTHI, BBIIIOJHUBIINE J1a00paTOpHBIM npakTukyM. [Ipu mon-
TOTOBKE K CJlaue 3a4eTa PEeKOMEHJIYeTCsl MOJIb30BAThCS 3aIUCSIMHU, CIEIaHHBIMU Ha JabopaTop-
HBIX U JICKIIMOHHBIX 3aHATHX, a TAKXKE B XOJ€ TeKYIIeH caMOCTOATENbHONU paboThl. 3a4eT mpo-
BOJIUTCS B YCTHOU (popMe, BKITFOYAET MOJATOTOBKY, OTBETHI CTY/ICHTA HA TEOPETUUCCKUE BOIPO-
CBbl, [10 €r0 UTOTaM BBICTABIIICTCA «3a4ET» UIIN «HE3aYEeT».

OLIEHKH «3a4TEHOY 3aCIYKUBAET CTYJIEHT, YCIEUIHO BHIMOJHUBIINM 33aJJaHUs, IPETyCMOT-
PEHHBIE IIPOrpamMMON JUCIUIUIMHBI, 3HAKOMBIA C OCHOBHOHM JIUTEPATYPOU, PEKOMEHIOBAHHOU
POrPaMMOi, TPOJEMOHCTPUPOBABIINI YMEHUS U HABBIKH B paMKaX (OPMUPYEMBIX KOMIICTCH-
UI Ha OCTaTOYHOM YpOBHE ocBoeHHUs. OIeHKa «HE 3a4TeHO» BBICTABISIETCS CTYIEHTY, OOHa-
PYXHBIIEMY MPOOEIbI B 3HAHUSIX OCHOBHOT'O MPOTPaMMHOTO MaTepHuaa, JTOMyCTUBIIETO MPHH-
[UITHAIbHBIE OIIMOKYU B BBIMOJIHEHUHU MPEAYCMOTPEHHBIX B MPOTrpaMMe 3a1aHUN, He OCBOUBILUN
YMEHUS U HaBBIKH B paMKax (OPMHUPYEMBIX KOMIIETCHIIMI Ha IOCTATOYHOM YpPOBHE.

8 YueOHO-MeTOAMUYeCcKOe H HH(POPMALIMOHHOE o0ecTiedeHre TUCIUTLTHHBI
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3. UBanosa, H.B., ApramonoB A.B. HoBble KpoBeNbHbBIE U THAPOU3OIISIIIMOHHBIE MaTepra-
abl [Tekct]: meTon. ykas. k naboparopHoil pabote mo nucruruiiae «HoBble CTpouTeNnbHbIE Ma-
Tepuaiely s cTyl. cnenuansbHoctr 290300 / H.B. NBanoBa, A.B. Apramonos; MI'TY, [kad.
CMul]. — Marautoropck, 2004. — 18 c.

4. NBanoBa, H.B. Kepamuueckue Matepuansl [ TeKcT]: METOA. yKa3. K IPAKTUYECKUM 3aH -
TUAM 10 AucuuiUinHe «HoBble cTpouTeNnbHBIE MaTepuaibl» A CTYJEHTOB CIENHMaTbHOCTU
270102 3aounoii ¢popmer o0yuenus / H.B. MBanosa; MI'TVY, [kap. CMul]. — Marauroropck,
2007. - 12 c.

5. BanoBa, H.B. Temmouzonsiiuondsie MaTepuainbl [TekcT]: MeTod. ykKas. K camoCTOs-
TEJIPHOMY M3YyYEHMIO pazfena «[ermmon3onsiuoHHble Marepuaibl» 1o aucuuiuinHe «Hosbie
CTPOUTENIbHbIE MaTepHalbl» AJIsl CTYJEHTOB Bcex (opM olOyueHus no crenuanbHocta 270102 /
H.B. UBanosa; MI'TY, [kad. CMuMl]. — Maruurtoropck, 2009. — 15 c.

r) IIporpammuoe obecrieuenue 1 MHTEpHET-pecypcebl:
IIporpammuoe o0ecnieyenue

Haumero- Ne noroBopa CpoKk JeicTBUS JIUIICH3UH
Banue I10 ~
MS Windows 7
Professional(nns  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS_Office 2007)y, 135 or 17.09.2007 Gecepouro
Professional
7Zip CBOOOJIHO  pacHpocCTpaHsie- 0EeCCPOYHO
FAR Manager CBOOOJIHO pacmpocTpa- 0EeCCPOYHO

IIpodeccnonanbHble 6a3b1 JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanme Kypca Cchlika

3J'ICKTpOHHa$I Oaza NEPpUOANYCCKUX U3daHuH

East View Information Services, 000 «/BHC) | ips://dlib.eastview.com/

Hanuonansnas nH(OPMAIIMOHHO-
aHanuTHdeckas cucreMa — Poccuiickuii maaexc|URL: https://elibrary.ru/project_risc.asp
Hay4yHoro nutuposanus (PMHII)
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https://e.lanbook.com/book/123464
https://magtu.informsystema.ru/uploader/fileUpload?name=2524.pdf&show=dcatalogues/1/1130323/2524.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2524.pdf&show=dcatalogues/1/1130323/2524.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[Touckosas cuctema Axanemus Google (Google
Scholar)

URL: https://scholar.google.ru/

WNudopmanmonnas cuctema - ExuHoe OKHO J0-
cTyna K MHOOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

Poccutiickas ['ocymapcrBennas 6uoimoreka. Ka-
TaJIOTU

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MeskayHapoaHas HayKoMeTpuuyeckas pedepa-
THUBHAs U IIOJIHOTEKCTOBas 0a3a JaHHBIX Hayd-
veix m3ganui «Web of sciencey

http://webofscience.com

MexnayHnapoanasi pedepaTuBHasi M MOJHOTEK-
CTOBasl crpaBoyHasi 0a3a JaHHBIX HAay4yHbIX H3-

http://scopus.com

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUIIMHBI

MaTepHaJIBHO-TGXHquCKOC o0OecrieucHue JUCHHUIIJIMHBI BKIIIOYACT!:

Tun u Ha3Banue AyAUTOPUH

OCHaH_IeHI/Ie ayJUTOpUH

Y4eOHble ayAUTOpUU ISl TPO-
BEJICHUS 3aHATUN JIEKIUOHHOIO
THIIA

MynbTUMEIMIHBIE CPEACTBA XPAHEHMS, NEpPENadn U
npejcTaBiIeHns HHPOPMALUU

VYyeOnas aynurtopus s npose- | 1. Jlaboparopnas BuOporomaaka
JieHus1 T1ab0paTOPHBIX PadoT: 2. BerpsixuBaronuii CTOJIMK
naboparopus Bsokymux Bemects | 3. [Ipubop Buka
4. MexaHnuecKkuil CMECUTENb JJIsl PACTBOPOB
VYyeOunas aynutopus ans mnpose- | 1. Kamepa nns TBO
JIleHus1 Tab0OpaTOPHBIX PadoT: 2. Ileub mydenpHas
naboparopus TEIUIOBBIX mpoliec- | 3. ABTOKJIAB J1a00paTOPHBIiA
COB 4. CymiibHbIN mIKad
VYuebnas aynutopus [uid npose- | 1. [Ipecc ruapaBinyeckuii
JIeHus1 Tab0paTOPHBIX PadoT: 2. Ilpecc »neKTpOHHBIH
nabopaTopus MexaHuueckux | 3. MamuHa Juist ucnsitanus Ha u3ru6 MUHM-100
VCTIBITAHUI

Y4eOHble ayaUTOpUHM AJIs IPO-
BEJICHUsA IPAKTUYECKUX 3aHs-
THW, TPYNIOBBIX W WHIWBUAY-
aJbHBIX KOHCYJIBTALUN, TEKYyIIe-
r0 KOHTPOJII U IPOMEKYTOUYHOMN
aTTecTanuuu

MynbTUMEINIHBIE CPEACTBA XPAHEHMS, NEpEeNadn U
npeJcTaBiIeHnss HHPOPMaLUU

Jlocka, MyJapTUMEIMWHBIA MPOEKTOP, JKpaH, IUIaKa-
ThI, KOJJIEKLIUM MaT€PUAIIOB, CTCH/IbI

IToMmemneHus UIT caMOCTOSITEIE-
HOU paboThl OO0YYAIOIIUXCS: YH-
TaJIbHBIE 3aJIbI OMOINOTEKN

[Tepconanbubie KOMIbIOTEPHI ¢ TTaketoM MS Office,
BBIXOZIOM B MIHTEpHET ¥ C JOCTYIIOM B 3JEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 CPEay YHHBEp-
cuTeTa

[Tomemenust s XpaHEHUS W
npPOQUIAKTUIECKOTO  OOCITYKHU-
BaHUs y4eOHOTro 000pyA0BaHUS

Cremnaxu Juisi XpaHEHUs] y4eOHO-HarJsJHBIX IOCO-
Ouii, yueOHO-METONYECKON JOKYMEHTAIINH
Crenmnaxwu, ceidbl s XpaHeHUsT y4eOHOro 000py-
JIOBAHHUSI

NHCcTpyMeHTBI 11 peMOHTa J1abopaTopHOTO 000pYy-
JIOBAHHUSI
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