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1 Lenu ocBOCHUS TUCIUTIIHNHBI

LlensiMi OCBOEHUS JTUCIUIUTMHBI «MarepraioBeTYeCKUe BOIPOCHI IPOSKTUPOBAHUSY SIB-
JIAKOTCA (bOpMI/IpOBaHI/Ie y CTy,IIeHTOB HABBIKOB HpOGKTI/IpOBaHI/IH pa3J’II/I‘IHbIX CTpOI/ITCJIbHBIX CHU-
CTEM C YYETOM MaTepPHAIOBEAUYCCKHUX ACIIEKTOB, 3HAKOMCTBO C Pa3JIMUYHBIMH BHUJAMH COBPEMECH-
HBIX CTpOI/ITCJIbHLIX MaTepI/IaJIOB U CUCTCM U HUX CBOﬁCTBaMH, OCO6CHHOCT$IMI/I TCXHOJIOT'NH HpO-
W3BOJICTBA, PAIMOHAILHBIMH O0JIACTAMHU MPUMEHEHHs. Pa3BUTHE TIPEICTaBICHHA O BO3MOXHO-
CTSIX COBPEMEHHBIX CTPOUTENBHBIX MAaTEePUANIOB B TUIaHE Pa3padOTKU 3(Hh(HEKTUBHBIX CTPOUTETb-
HBIX CHCTEM, CO3JIaHUsl YHUKAJIBHBIX apXUTCKTYPHO-KOHCTPYKTHBHBIX PEIICHUI 3TaHHM, pa3pa-
OOTKM OpPUTMHAJIBHBIX AU3ANHEPCKUX IPOEKTOB, PALMOHAJIBHOW TEXHOJOTMHU BEJEHUS CTPOU-
TEJIPHO-MOHTXHBIX PadOT, 3alUTHI COOPYKCHHIH U KOHCTPYKIHUH OT Pa3IUYHOIO BHJIA BO3CH-
CTBUH, 00€eCIIeueHUs DKOIOTHYECKOI O0€30IIaCHOCTH 3aHMIA.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOii MPorpaMMbl
MOAr0OTOBKH HaKajaBpa

Jucuummza «MartepuanoBequeckie BOIpPOChl IPOEKTUPOBAHUA» BXOIUT B BAPUATUBHYIO
gacTh O670Kka 1 00pa3oBaTenbHOI MPOrpaMMBI.

JUis n3ydeHus AUCHUILTMHBI HE0OX0IMMBbI 3HaHUs (YMEHMsI, BlIaieHus), COPMUPOBAHHbIE
B pE3yJbTaTe U3YUECHUS IUCLUIUINH:

- «CTpouTenbHble MaTepHallb» - B3aUMOCBSI3b COCTaBa, CTPOEHUS U CBOWCTB KOHCTPYKLU-
OHHBIX U CTPOHTEIIFHBIX MAaTE€PUANIOB, CIIOCOOBI ()OPMHUPOBAHHS 33/IaHHBIX CTPYKTYPHI U CBOMCTB
MaTepUalioB IIPU MaKCUMAaIbHOM PECYPCO- U SHEProcOEpeKeHNH, a TAK)KE METO/Ibl OLIEHKH TOKa-
3aTeNen uX Ka4ecTBa,

- «MareMaTHKa» - OCHOBbI MaTEMaTUYECKOI0 aHaIN3a, OCHOBBI JMHEHHOW anreOpbl, aHaIH-
TUYECKOU F€OMETPHUH;

- «Du3MKa» - OCHOBHbIE (PU3NYECKUE SBICHUS;

- «XUMHS» - OCHOBbI XUMUU U XUMHYECKHE MPOLIECCHl COBPEMEHHON TEXHOJIOTUU IPOU3-
BOJICTBA CTPOMTENBHBIX MaTEpUAJIOB, CBOWCTBA XMMUYECKUX IEMEHTOB U COCIUHEHHMH, COCTaB-
JSIOUIMX OCHOBY CTPOUTEIbHBIX MaTepUAIOB;

- «XUMHUS B CTPOUTENBCTBEY - (DyHAaMEHTAIbHbIE IOHATHS O CTPOSHUH BEILECTBA, IPUPO/IE
XUMHUYECKON CBSA3M B PAa3IMUHBIX KJIacCaX XMMHUYECKUX COEAMHEHUH /17151 TOHUMaHMs CBOICTB Ma-
TEPUAJIOB U MEXaHN3Ma XUMUYECKHX MTPOLIECCOB IIPU IIPOU3BOJICTBE CTPOUTEIBHBIX MaTEPHAJIOB;

- «OCHOBBI apXWUTEKTYpbl U CTPOHUTENbHBIX KOHCTPYKIMI» - OCHOBBI apXUTEKTYPHO—
CTPOUTENBHOTO MPOEKTHUPOBAHUS, 00BEMHO—TIJIAHUPOBOYHBIE, KOMIO3ULIMOHHBIE U KOHCTPYK-
TUBHBIE PEIICHUS TPOMBIIIJICHHBIX 3/1aHUN U COOPYKEHUH.

3HaHus (YMEHMs, BJIQJICHUs), MOTyYE€HHbIE MPU M3YyYEHUU NaHHON AMCUUIUIUHBI OyIyT
HEOOXOIUMBI JIsl OCBOEHUS AUCUUIUINH «COBpPEMEHHBIE CTPOUTENIbHBIE MATEPHAIIbI U3 OTXO0JI0B
MPOMBINIIEHHOCTHY; «OCHOBBI TEXHOJIOTUHN BO3BeIEHUs 3aHui»; «0Kene300eToHHbIE U KaMEH-
Hble KOHCTPYKIMMN»; «TeXHHuecKas dKCIUTyaTallus U PEKOHCTPYKLHUA 34aHui»; «OCHOBaHUS U
byHIamMeHTs»; «Opranusanus, IIIAHUPOBAHKUE U YIIPABJICHUE B CTPOUTENHCTBEY.

Jucuunnuna «MaTepuaioBeT4eckue BOIPOChl MPOSKTUPOBAaHUA» B IMKIE obuienpodec-
CHOHAJIbHBIX JHUCLUUIUIMH TOCYIapCTBEHHOrO0 00pa30BaTENIbHOIO CTAaHJApTa IO HAaIPaBJICHUIO
HOJArOTOBKH JAMIIJIOMUPOBAHHBIX CHEMATNCTOB 3aHMMAET 0c000e MECTO, UMesl B BUY pelIaro-
11ee BIUSHUE CTPOUTENbHBIX MaTepUaIoB Ha TEXHUKO-3KOHOMHYECKYIO 3((GEeKTUBHOCTh U 0€3-
OMACHOCTb CTPOUTEIBCTBA, U AKCIUTYaTaIMIO 30aHUI U COOPYKEHUI.

JIMcuunimHel, A1 KOTOPhIX JUCHMILINHA «MatepuanoBequeckie BOIpOCkl IPOEKTHPOBa-
HUS» ABIIIETCS NPEIIIECTBYIOLIEH:

- «CoBpeMeHHbIE CTPOUTEIbHBIE MAaTEPUANIbl U3 OTXO0/I0B IPOMBILIUIEHHOCTH Y,

- «OCHOBBI TEXHOJIOTUN BO3BEJCHUS 30aHUI;

- «OKene300eToOHHBIE U KAMEHHBIE KOHCTPYKLIMNY;

- «TexHudeckas sKCILTyaTalys U PEKOHCTPYKLHS 30aHUN»;

- «OcHOBaHUA U (PYHIaMEHTBI»;

- «Opranu3anus, IaHUPOBAaHUE U YIIPABIEHUE B CTPOUTEIBCTBEY.



3 Komnerenuun ody4aromerocsi, popmupyemblie B pe3yJbTaTe 0CBOCHUS
AUCHHILUINHBI U IJIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHMs AUCHUIUTHHBI «MaTepruanoBe1uecKre BOIPOCH! TPOSKTUPOBAHUS»
oOyyJarouuiics 10JDKeH 00J1a1aTh CIeIYIOMMA KOMITICTCHITUSIMU:

CrtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHHs

I1K-8 B1ageHneM TeXHOJIOTHEH, METOIaMH TI0BOJKH M OCBOEHHUS TEXHOJOTHYECKUX MPO-
11€CCOB CTPOUTEIbHOI0 IPOU3BOJACTBA, IKCIJIYaTAIlUH, 00CTYKUBAHUSA 31aHUI, COOpPYKe-
HHU I, HHKEHEPHBIX CHCTEM, IPOU3BOICTBA CTPOUTEIbHBIX MATEPUAJIOB, U3/IeJIHIl U KOH-
CTPYKUMid, MAIIIMH U 000PYIOBAHUS

3HaTh

— OCHOBHBIE BHJIbl COBPEMEHHBIX CTPOMUTEJBHBIX MaTepUajoB, 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 4aCTEU 3JaHUN U COOPYKEHUU;

— TpeOoBaHuUs, MIPEeIbBIIIEMbIE K MaTepUaIaM JUIsl HECYIIUX U OTPAXKAAIOLINX
KOHCTPYKLHNH, U30JIUOHHBIM U OTJEJIOYHBIM MaTeprajam;

— B3aUMOCBSI3b COCTaBa, CTPOEHUS U CBOMCTB COBPEMEHHBIX CTPOUTEIBHBIX
MaTEpUAJIOB;

— crnoco0b! (OpMUPOBAHUS 3aJaHHBIX CTPYKTYPhI U CBOWCTB MaTe€pUaoB Ipu
MaKCUMAaJIbHOM PECypCO- U SHEProcOEPEKEHUH.
- HOMEHKJIATYpy CTPOUTEIbHBIX MAaTepHAIOB; KJIACCU(PUKALINIO MAaTEPHAIIOB I10
BUJIy HCXOJTHOTO ChIPbs U CII0OCOOaM MPOU3BO/ICTBA;
- KJIJaCCU(DMKALIMIO CTPOUTENIBHBIX MaTEPUAIOB IO HA3HAUEHUIO;
- OIpEJIeNICeHNs U IOHATHS, TPUOOpETEHHbIE IPU U3YYEHUN OCHOBHBIX pasjie-
JIOB AUCIUIUINHBI

YMmern

— KOMIUIEKCHO aHAJIM3UPOBATh HArPY3KH U BO3JCHCTBHS OKPYXKAIOLIEH Cpebl
Ha MaTepraj B HECYIUX M OTPAXTAOIINX KOHCTPYKIUSAX TPH 33IaHHBIX yCIIO0-
BUSX DKCIUTyaTalllH,

— TPaAaMOTHO yCTaHABJIMBATh TPEOOBAHUS K KOHCTPYKIIMOHHBIM, OTJCIIOYHBIM U
M30JIALIMOHHBIM MaTepuallaM M BbIOMpATh ONTUMAIBLHBIA MaTephal UCXOJS U3
€ro Ha3HaueHHs M YCJIOBUM SKCIUTyaTaluu, TpeOoBaHUN (DYHKIIMOHAIBHOCTU U
APXUTEKTYPHOU BBIPA3UTEIILHOCTH;

— TPaBWIBLHO BBIOMPATh KOHCTPYKTHUBHBIE PEIICHUS CTPOUTEIHHBIX CHCTEM,
obecreunBaroniye TpeOyeMble MOKa3aTeNn HaJAS)KHOCTH, 0€30TMacHOCTH, KO-
HOMHYHOCTH, YKOJIOTUYHOCTH U 2PHEKTUBHOCTH 3/IaHUN U COOPYKEHU;

- BBIJICTISITH OTJIMYUTEIIbHBIE OCOOCHHOCTH KaXK/IOTO BHJIa MaTepHaia B 3aBUCH-
MOCTH T CTPYKTYPHBIX TIOKa3aTelei;

- MPUMEHSTH MMOTYICHHBIE 3HAHUS B IPOPECCUOHATBHON JACSITEILHOCTH, UC-
MOJIB30BaTh WX HA MEXIUCIUIITMHAPHOM YPOBHE;

- KOPPEKTHO BBIpaXaTh W apryMEHTHPOBAHHO 00OCHOBBIBATH ITOJOKCHHS
MpeIMETHOM 00JIaCTH 3HAHUIA

Bnanets

— 3HAHUSMHU COCTaBa, CTPYKTYPHI M CBOMCTB Pa3IUYHBIX COBPEMEHHBIX CTPOU-
TETBbHBIX MaTEPHUATIOB, UX OCOOCHHOCTEH M pallMOHAIBHBIX 00JIacTel MpUMEHe-
HUS;

— YMCHHEM BBIOMPATh ONTUMAIILHBIC MaTepPHalbl U KOHCTPYKTHBHBIC PEIICHUS
CTPOUTCIIBHBIX CUCTCM HUCXOAA U3 UX HASHAYCHUSA U yCJ'IOBI/Iﬁ 9KCILUTyaTaluu,
TpeOboBaHUN 0€301MacCHOCTH, (DYHKIIMOHAIBLHOCTH W APXUTEKTYPHOW BBIpA3H-
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CTpyKTypHBI
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINH

TEIbHOCTH;

— HaBBIKaMU IIPOCKTUPOBAHUS TUIIOBBIX CTPOUTEIIBHBIX CUCTEM;

— IPaKTUYECKMMH HABBIKAMHU OLICHKH Ka4e€CTBA CTPOUTEIIBHBIX MaTEPHAJIOB;

- BO3MOKHOCTBI0 MEXAUCLUIUIMHAPHOIO IPUMEHEHNUS ITI0JyYEHHbIX 3HAaHUN U
YMEHHUI;

- PO eCCHOHAITBHBIM S3bIKOM MPEAMETHOM 00JIaCTH 3HAHUM;

- crioco0amMK COBEPIIEHCTBOBAHUS MPOPECCUOHATIBHBIX 3HAHUM U YMEHUH Ty-
TEM HCIOJIb30BaHUS BO3MOXKHOCTEH HH(POPMALIMOHHOM CPEIbl;

- METOJIaMU JOBOJKH U OCBOCHMSI TEXHOJOTHYECKUX IIPOLIECCOB CTPOUTENBCTBA
Y HKCIUTyaTallMy 3JaHUN U COOPYKEHUN




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mast TpyI0€MKOCTh TUCIUIUTHHBI COCTaBIseT 4 3a4eTHRIX equHUIbl 144 akan. daca, B TOM YHCTIE:

— KoHTakTHas pabora — 10,7 akan. yacos:
— ayaurtopHas — 10 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. 4acoB

— camMocTosTenbpHas padora — 129,4 akan. yaca,

— TOJArOTOBKA K 3auery — 3,9 akan. yaca
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1. Paznen CtpoutesnbHble pacTBOPHI ITonroToBKa K BBINOJIHEHUIO
1.1. Tema Bunel crpoutenbHBIX pacTBOPOB. 0,5M10,5| 1 10  |u 3amuTe 1a6OPATOPHBIX JlabopatopHblie pabOThI
Marepuansl A M3TOTOBJIEHUS CTpouTenb-| 4 pabor. Ilouck gonoaHUTENb-
HBbIX pacTBOpoB. CBOMCTBa CTPOUTEIBHBIX HOM MH(OpMaMH 10 3a/1aH-
pacTBOpPOB Holt Teme (paboTta ¢ Oubiumo-
Utoro no pazneny 0,5/M0,5| 1 10 rpadMIEeCKMM MaTepHanamu, | Y eTHelii onpoc (cobecenosa-
CIIPaBOYHMKAMU, KaTaJlora- |Hue)
2. Pa3nen Cyxue CTpOUTENbHBIE CMECU MH, CJI0BapsiIMH, SHIIMUKJIOMC- I1K-8-3yB
JTASIMU )
2.1. Tema Knaccuduxaius 1 HOMEHKIATypa 4 0,510,5| 1 20 JlaGopaTopHble paboThI
CYXHX CTPOMTEIBHBIX cMecell. KOMIOHEHTHI
JUIL TIPOM3BOJICTBA CYXHMX CTPOMTEIbHBIX
cMecen
Htoro mo pazneny 0,5/10,5| 1 20 YcTHbIN ompoc (cobecenoBa-
HUE)




AynutopHas

KOHTaKTHasi paboTa
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3. Pazmen MarepuanoBequeckue BOIPOCHI ITonroToBka K BHINOJIHEHUIO
IIPOEKTUPOBAHMSI CUCTEM HU30JSIIMU (PyH[a- ¥ 3alMTe J1a00paTOpHbIX
MEHTOB U I10/1BaJIOB 4 pabor. Ilouck nonoaHUTENb-
3.1. Tema Bunabl rugpousonsuuu. [Iponwu- 1/11 1 29,4 |HOi mH(pOpManmu 1o 3agaH- |JlaGoparopHble pabOThI
TOYHBIE MaTepHalibl. YIPYro-IiacTUYHbIe Hol Teme (paboTta ¢ Oubiuno-
I'MJIPOU30JISILIMOHHBIE MaTEPUAIIbI rpaduyeckuM MaTepuaiamH, [1K-8-3yB
Hroro no paznery /11 1 29,4 |cnpaBOYHMKaMHU, Katajora- |VcrHeli onpoc (cobecenoBa-
MH, CJIOBapsIMH, DHIMKIIONE- |HuE)
Pasnen 4 MarepuanoBenueckue BOIPOCHI JISIMH)
MIPOEKTUPOBAHUS COBPEMEHHBIX (DacaJHbIX
CUCTEM
4.1. Tema ®acagHble CUCTEMBI, UX Ha3Haue- 0,510,5| 1 30 JlaGopaTopHble paboThI
HUe, TeXHU4Yeckue TpeOoBaHMs K (acaJHbIM
cucreMaM. OCHOBBI TEXHOJIOTHH, TOKA3aTENN
KayecTBa
Utoro no pazneny 0,5/10,5| 1 30 YcTHbIN ompoc (cobecenoBa-
HUE)
Paszgen 5 MarepuanoBegueckue BOIPOCHI [1K-8-3yB
MIPOEKTUPOBAHMS COBPEMEHHBIX KPOBEIbHBIX
CUCTEM
5.1. Tema OOmme cBeIeHHUS O KPOBEIBHBIX /11 1 20 JlaGopaTopHbIe pabOTHI
cucremax. PasHoBupHoctn Kpbim. Cocras
KpoBenbHOU cucTembl. Kiaccudukamus kpo-
BEJIbHBIX MaTepHaJIoB
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Wroro no pazneny /11 1 20 YcTHbIl onpoc (cobecenoBa-
HUE)
6. Paszmen MartepuanoBeq4eckiue BOIPOCH [ToaroToBka K BBIOJIHEHHUIO
MIPOEKTUPOBAHMSI COBPEMEHHBIX OT/IETOYHBIX ¥ 3aiuTe Jab0paTopHbIX
CUCTEM 4 pabort. Ilouck nononHuTENb-
6.1. Tema OTnenounsie MaTepuabl. AKy- 0,5/10,5| 1 20 HOU MH(pOpMaLuu 1o 3a1aH- |JlabopaTopHbie pabOTHI I1K-8-3yB
CTHUYECKHUE CUCTEMBI. AKyCTUUYECKHE TIOTOJI- HoU Teme (paboTa ¢ Oubimo-
KU rpaduuecKkuM MaTepuaiamH,
Hroro no paznery 0,510,5| 1 20  |cnpaBOYHUKAMHM, KaTajora- |YcTHBIN onpoc (cobecemoBa-
MH, CJIOBapsIMH, DHIMKIIONE- |HHuE)
JTASIMH )
Hroro no xypcey 4/14 6 129,4 IIpomexyTouynas aTrecra-
uus (3a4er)
HToro mo tucuuiimHe 4/A4 6 129,4




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

OCHOBHBIMU METOJIaMU OOYYEHHUS CTYIEHTOB SIBJISIOTCS CIOBECHBIC (JIEKIUHU) U y4eOHbIE
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 CTPOUTENbHBIX 3NN (J1abopaTopHbIE
3aHATHUS), Y4eOHBIE IIAKaThl TEXHOJOTHYECKUX CXEM U 00O0pYAOBaHHs, AWArpaMMbl JOKYMEH-
TaJbHBbIE MaTepHalibl (CTaHAAPTHl HA MaTepUaibl, U3AETUE U METO/bl UCIIBITAHUS, CIIPABOUYHUKH
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-
NeYnBaroIIe TpPeOOBaHUS MO IKOJIOTUYECKON 0€30MaCHOCTH M PaJAMAlIMOHHON 3alUTe.

Ha camocTosTenbHOE U3yueHe PEKOMEHYIOTCS pa3/ielibl, CB3aHHbIE C U3YYEHUEM MaTe-
pHAJIOB Y3KOTO MO MPUMEHEHUIO Ha3HAUEHUS, a TAK)KE PEIICHUE 3a]1a4 110 OCHOBHBIM CBOICTBaM,
IIPOEKTUPOBAHUS COCTABOB CMECEH U JIp.

Peanuzaiusi KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTPUBAET MCIOJIB30BaHUE B y4EOHOM
IIPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEICHUS 3aHITHUI B COUETaHUU C BHEAYAUTOP-
HOM paboToii ¢ 11eNIbI0 POPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHAIBHBIX HaBBIKOB 00yUYaIOIUXCS.

[Tpu npoBeneHNN yuyeOHBIX 3aHIATUNA 00ECIIEUNBAETCS PAa3BUTHE y O0YUYaIOIIUXCsl HABBIKOB
KOMaHAHON pabOThl, MEKITUYHOCTHOW KOMMYHHUKAIUH, IPUHATHS PELICHUH, TUIEPCKUX KayeCcTB
(BKiIrOYast IpU HEOOXOJUMOCTU MPOBEACHUE MHTEPAKTUBHBIX JIEKIUI, IPYNIOBLIX AUCKYCCUH,
POJIEBBIX UTP, AHATU3 CUTYAIIUH U UIMUTALMOHHBIX MOJEIEH).

Tpaauunonnsie o0pa3oBare/ibHbIe TEXHOJOTHM OPUEHTUPYIOTCS HAa OpPraHU3alMio 00-
pa30BaTENBHOIO MpoLEcca, IPEANOAraloIlyI0 MPSMYI0 TPAaHCIALUIO 3HAHUN OT IPENoAaBaTels
K CTYJIEHTY (NIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATUBHBIX METOAOB 00yde-
HUs). YueOHas AeqTeNbHOCTh CTYACHTAa HOCUT B TaKUX YCJIOBMAX, KaK MPaBHIIO, PETIPOJYKTHUB-
HBIN Xapakrep.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WNupopmaninoHHas JEeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasa B JUCHUIUIMHAP-
HOM JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TpEro-
JlaBaters).

JlaGopatopHasi paboTa — opranu3zanus yueOHoi paboThl ¢ pealbHbBIMU MaTepHATIbHBIMU U
MH(OPMaLMOHHBIMU OOBEKTaMH, SKCIIEpUMEHTalIbHAsi paboTa C aHAJIOrOBBIMH MOJEISIMH pe-
QJIBHBIX OOBEKTOB.

HNHTepakTHBHBbIE TEXHOJIOTHM — OpraHu3alus oOpa3oBaTeNbHOTO IMpollecca, KOoTopas
IpeaIoyiaracT akTUBHOE M HENMHEWHOE B3aUMOJEHCTBHE BCEX YYaCTHHMKOB, JOCTHMIKEHHE Ha
ATON OCHOBE JINYHOCTHO 3HAYMMOTIO JIJIsl HUX o0pa3oBaTelbHOTO pe3ynbTaTa. Hapsany co cnenu-
IU3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POAA MPUHIMUI MHTEPAKTUBHOCTH INPOCIEKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH. IHTEepakTHBHOCTH MMO/Ipa3yMeBaeT
CyObEKTHBIE OTHOIIEHHUS B X0Jle 00pa30oBaTeIbHOIo Ipoliecca 1, Kak ciaeacTBHe, (GopMUupoBaHHe
caMopa3BUBArOIIEHCS HHDOPMAITMOHHO-PECYPCHON CPEJIBI.

®opMbI y4eOHBIX 3aHATHI C MCIOJb30BAHMEM CHENHAJIN3HPOBAHHBIX HHTEPAKTHB-
HbIX TEXHOJIOTHIi:

Jlexuust «0OpaTHOM CBSI3U» — JNEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JICKITUsI-Oece1a, KIS -TUCKYCCHSI.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

[lo mucumminHe «MatepuanoBeqUeCKue BONPOCHI MPOEKTHUPOBAHUS) IPEAYCMOTPEHA
ayJUTOpHAs M BHEAYJUTOPHAsI CAMOCTOSITeNIbHAst paboTa 00y4yaromuxcs.



K Bugam camocToATenbHOM paboTHl CTYAEHTOB IO IUCHMIUIMHE «MarepuanoBeayecKue
BOIPOCHI MPOSKTHPOBAHMSI» OTHOCSTCSL:

— MOJATOTOBKA K BBIMOJHEHHUIO U 3aIIUTE Ja00paTOPHBIX paboT MO PEKOMEHAYEMBIM METO-
JIMYCCKUM YKA3aHHSIM;

- MOUCK JIOTIOJIHUTEIBHONH WH(pOpMAIMU 1O 3aJaHHOW Teme (paborta ¢ Oubnmorpaduue-
CKUM MaTepUaiaMH, CIIPABOYHUKAMHU, KATATIOTaMH, CJIOBAPSMH, SHIIUKIIOTECIHSIMN );

— 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) H.]IaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

I1K-8 BiaageHneM TeXHOJIOTHE, 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 KaKIOH
rpyIIie MaTepuajoB, X OCHOBHBIC CBOWCTBA,
palMoHaJIbHbIE O00JACTH NPUMEHEHHs, OCO-
OCHHOCTH TEXHOJIOTHH;

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

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

— TpeOOBaHUs, IPEABSIBISIEMbIE K MaTepHallaM
JUIS. HECYIIIMX M OTPaKJaroIuX KOHCTPYKIIHH,
U30JIIIUOHHBIM M OT/ICJIOYHBIM MaTepHaliam;

— B3aUMOCBS3b COCTaBa, CTPOEHUS U CBOWCTB
COBPEMEHHBIX CTPOUTEIFHBIX MAaTEPUAIOB;

— croco0bl (POPMUPOBAHMS 33 JaHHBIX CTPYK-
TYpHI ¥ CBOMCTB MaTepHAIIOB IPH MaKCUMAITb-
HOM pPECYpCO- U SHEProcOepeKEeHUH.

- HOMEHKJIATYpPY CTPOUTEIHHBIX MaTEPHAIIOB;
KJIacCU(UKALMIO MaTepHUajIoB MO BUAY HCXO/I-
HOTO CBIPhsI U CIIOCO0aM MPOU3BOICTBA;

- KJTaCCU()MKALIUIO CTPOUTENIBHBIX MaTEPHUAIOB
110 Ha3HAYEHHUIO;

- OTIPEJICICHNUS U TIOHSTHS, TPUOOPETEHHbIE

Ilepeuenv meopemuueckux 60npocos K 3auemy:

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

2. Cyxue cmpoumensuvie cmecu. IIpenMyIiecTBa CyXux CTpOMTENIBHBIX CMecell epes Tpa-
JMLMOHHBIMU PACTBOPHBIMH CMeCSMH. Matepuaibl Ul M3TOTOBJIEHUS CYXHX CTPOUTENIBHBIX
cmeceit. Kiaccudukamust cyXxux CTPOUTENBHBIX cMeced. [IpruMeHeHne CyXuxX CTpOUTETBHBIX
CMecel pa3IM4HbIX BUJIOB, OCHOBBI TeXHOJoruu. [loka3arenu kayecTBa U TEXHUYECKHE TpeOOBa-
HUSI, TIPEIBSBIISIEMBIE K CYXUM CTPOUTEIBHBIM CMECSIM Ha THIICOBOM U IIEMEHTHOM BSDKYIIIEM.

3. Mamepuanogedueckue 60npocvl npOEKMUPOBAHU CUCEM USONAYUU DYHOAMEHMO8 U
noosanog. I'epMeTnzanys TEXHOJIOTUYECKUX U Je(OPMAIIMOHHBIX IIBOB. Y CJIOBUS pabOTHI TMA-
POU3ONIALIMOHHBIX MaTepuayioB. TpeOoBaHUS K T'MIPOHM3OJALMOHHBIM MaTepuanam. DakTopsl,
BJIHSIFOIIIME HA BBIOOP THAPOU3ONISIIMOHHBIX MaTepUAIIOB. Y CTPOHCTBO TEIUIOM3OJSINH QyHIa-
MeHTa. Teruion3o0saus Mano3ariyojJeHHbIX (yHIaMEeHTOB. J[peHaXk Kak 3JIEMEHT CHCTEMbI
THJIPOU3OJISIIINH TIOA3EMHON YacTH 34aHus. THIIOBBIE CXEMBI M3OJSIUN (YHIaMEHTOB C IPH-
MEHEHHEM OKJICeYHOU, MaCTUUHOM, 00Ma30uHON THAPOU3OIISIMY U Ha MUHEPAJIbHON OCHOBE.

4. Mamepuanosedueckue 0npocvl NPOeKMuUpoOBaHUs. COBPEMEHHBIX (PACAOHBIX CUCHEM.
dacaaHble CHUCTEMBI, UX Ha3HAYEHHE, TEXHUUeCKue TpeboBaHus K QacagHbM cucremaM. Co-
BpPEMEHHBIC CTEHOBBIC IITYYHBIC MAaTePHAJIbl U M3/IEHs (CTCHOBBIC KEpAMHUECKUE MaTepPHAIIHI,
AYEHCTOOCTOHHBIE, TTOJIUCTUPOIOETOHHBIE, KepaM3UTOOETOHHbIE OJOKH, CUIIMKATHbBIE M3/ETHs
u 1p.). OCHOBBI TEXHOJIOTHH, TIOKa3aTeld KadecTBa, MPEHMYINECTBA M HEIOCTATKH, PaIlno-
HaJIbHBIE 00J1aCTH NMpUMEHEHUs. D¢ (EeKTUBHBIC TEIIOM30SIMOHHBIE MaTepHabl Ul U3071s-
[IUU CTPOUTENLHBIX KOHCTPYKIMI (MUHEpAIOBaTHBIC M3/CIHS, MEHOCTEKIIO, STYCHCThIE IIacT-
Macchl — IEHOIOJIMCTHPON, MeHononuypeTan). OCHOBBI TEXHOJIOTUH, OCHOBHBIE CBOICTBa,
MPEUMYIIECTBa U HEAOCTATKH, palliOHAILHBIC 00JaCTH MTPUMEHEHHS. TeXHOIOTHS BEHTHIIHPY-
emoro (acana. CoctaB 1 0COOEHHOCTH CHCTEMBI, BapuaHThl 00auioBkU. [IpenmymecTa 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 CII0SIMU («MOKpBIX (hacany»). Buapl, coctaB u ocobeHHOCTH cucteMsbl. [IpenmymecTa
U HelocTaTKu. D((EeKTUBHBIE CIIOMCThIE KJIAJAKH U3 MEJIKOIITYYHbIX 3JIEMEHTOB (ABYX- U TpeX-
cioiiHble. TexHomorus ycTpoicTBa KapKacHbIX CTEH (C I€PEBSIHHBIM KapKacoM U IO TEXHOJIO-
run JICTK). TexHonorus ctpoutenbcTBa U3 MakeTHOTO U OJJHOKAMEPHOT0 YTEIIEHHOTO Opyca

5. Mamepuanosedueckue 60npocvt NPOeKMuUpoOS8aHUs COBPEMEHHBIX KPOBENbHIX CUCHEM.
OOw1me cBeleHHsI O KPOBEJIbHBIX cUcTeMaX. Pa3HOBUAHOCTH KpBILI: CKaTHBIE KPBILIH, IJIOCKHE
KPBIILH, SKCIUTyaTUPYEMBbIE U «3€JIeHbIe» Kpbllu. Hecylue KOHCTPYKIIMU CKaTHBIX U IJI0CKUX
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:
METaJTUYecKasl yepenuiia, mpopHacTi, (aablieBas KPOBIs, KOMIIO3UTHAS Yeperuila, TuoKas
OUTyMHasi yepenulla, KepaMHuecKas Yepenuila, LIEMEHTHO-TIeCYaHas uepernuiia, ClaHleBas
KpOBJIsI, OHAYNNH, Hdep. CBoiicTBa, 0COOEHHOCTH TEXHOJIOTHUH, IPEUMYILECTBA U HEJOCTAT-
KM, 00J1acTH MPUMEHEHUsI MaTepuanoB. MaTepualsl Uil YCTPOWCTBA IUIOCKUX KpbIll. Pynon-
HbI€ KpOBEJIbHbIE OMTYMHBIE, OUTYMHO-TIOJIMMEPHBIE U MOJMMEpPHble MaTepuaibl. CBONCTBA,
MIPEUMYIIECTBa U HEJOCTAaTKH, 00JacTH MPUMEHEHUS MaTepuaioB. MeMOpaHHbIE KPOBEIbHbIE
MOKPBITUS. MacTUUYHbBIE KPOBEJIbHBIE MOKPHITUS. PanrioHanbHble 001acT 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€ MEePEropoJKH C THICOKAPTOHHBIMU JUCTaMU. TEXHONOTrHs ycTpolcTBa. TeXHOIOrMH BBI-
paBHUBaHUS TOBEPXHOCTEW T'MIICOKAPTOHHBIMM JIMCTaMu. Ileperoponku M3 TMIICOBBIX Ma3o-
rpeOHEBBIX MIUT. TeXHOJIOrusl yCTpOiCTBa M OTIENKHU MOTOJOYHBIX MoBepxHOcTed. Motynb-
HBIE MTOJIBECHBIE MOTOJIKU (KJIaccu(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). AKyCTHYeCcKHe cucTeMbl. [IoBbIllIeHne 3BYKOU3OISIUN TIEPEropo-
JOK W TNEpPEeKpbITUH. AKycTHMUeCKHE MOTOJKH. CHCTEMBl OTHE3AIUTBl CTPOMUTEIBHBIX KOH-
CTPYKUUHN U MHXEeHepHoro obopynoBanus. [ImuTel v MIUTKU 00IUIIOBOYHBIE (M3 HATYpPaJIbHOTO
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

KaMHs1, KepaMUYeCK1e, KepaMOIpaHUT, HOJMMEPHbIE, CTEKIISTHHbBIE, U3 HCKYCCTBEHHOI'O KaMHS).
Jlakokpacounbie marepuansl. CocraB. Knaccudukanus kpacounsix MaTepuanoB. CBoiicTBa Ja-
KOKpacO4HbIX MaTepuanoB. OCHOBHbIE KOMIIOHEHTHI JIAKOKPACOUHBIX MaTepuanoB. Buasl kpa-
COYHBIX COCTaBOB (MaCJIﬂHI)IG KpaCKu, JIaKHh, SMAJICBbIC KPpAaCKH, BOAHOJHUCIICPCUOHHBIC KPACKH,
KpacKy Ha HEOPraHMYECKUX BSOKYIIMX). [ pyHTOBKH

YMmers

— KOMIUIEKCHO AaHaJM3UpOBaTh HArpy3Ku H
BO3/ICUCTBUS OKPY>KaIOLIEH Cpebl Ha MaTepu-
aJl B HECYILMX M OIPa)XAAI0IINUX KOHCTPYKIUAX
IPY 33JJaHHBIX YCJIOBHSIX SKCILTyaTallH;

— TPaMOTHO YCTaHaBIMBaTb TpPeOOBaHMS K
KOHCTPYKIIMOHHBIM, OTJEJIOYHBIM M H3OJISALM-
OHHBIM MaTepuajiaM 1 BbIOMpaTh ONTUMAJIbHBIN
MaTepuall UCXOZ U3 €ro Ha3HA4YeHUs U YCIo-
BUM OKCIUTyaTallud, TpeOoBaHUN (YHKIHO-
HQJIBHOCTU WU apXUTEKTYpHOW BBIPA3UTEIBHO-
CTH;

— MpPaBWIBHO BBIOMpATh KOHCTPYKTHBHBIE pe-
IIEHUsI CTPOUTEIBHBIX CHCTEM, oOOecredynBa-
Io1Me Tpedyemble IMoKa3aTeNu HaJeKHOCTH,
0€30I1aCHOCTH, YKOHOMHUYHOCTH, 3KOJOTMYHO-
CTH U 3P PEKTUBHOCTHU 3JaHUN U COOPYKEHUH;
- BBIACTISATh OTJIMYUTEIbHBIE OCOOEHHOCTH
Ka)KJ0ro BUJia MaTeprala B 3aBUCUMOCTH T
CTPYKTYPHBIX ITOKa3aTeNeH;

- IPUMEHSATH MOJIy4YeHHbIE 3HaHUS B TIpodec-
CHUOHAJILHOM JeSTENIbHOCTH, NCIIOJIb30BATh X
Ha MEXIUCIUIUINHAPHOM YPOBHE;

- KOPPEKTHO BBIpa)kaTh M apryMEHTHPOBAHHO
00OCHOBBIBATh IMOJIOKEHHSI IPEAMETHON 00J1a-

Ilpumepnvie unousudyanvHole 3a0aHUA:

1. CtaHgapTHBIC METO/IbI UCTILITAHHS CTPOUTEIbHBIX PACTBOPOB

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

- IIPOYHOCTh PAcTBOPA OINpPEAESETCS NPU UCHBITAHUM cepur 00pa3uoB-KyooB (7x7x7 cm)
W3TOTOBIICHHBIX W3 MPUMEHSEMOIr0 PacTBOpa W HCIBITHIBAETCS B MPOEKTHOM Bo3pacte. Ha
KQXIYIO JaTy MCIBITAaHUS JOJDKHO M3TOTaBIMBATHCS MO Tpu obpasua. [Ipemen nmpoynocTu Ha
cxatue R Beiumcnsercs uid Kaxaoro oopasua ¢ ToyHocTsio 10 0.01 MIla u 3aTem BbrUMCISIET-
Csl CpeHsIsl MPOYHOCTh PacTBOpa B CepuU 00pa3LoB Kak cpeHee apu(hMeTHUIECKOE.

IIpenen mpoYHOCTH pacTBOpa Ha cKaTHe P BBIYHCISIOT I KaKA0ro o0Opasiia ¢ MOrpeliHo-
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 3aMOPAYKUBAHUSI M OTTauBaHUs 00pa3iioB Npu Temmeparype 1o -20°C. 3a mapky pac-
TBOpA TI0 MOPO30CTOHKOCTH MPUHUMAIOT HaUOOJIbIIIeE KOJIMIECTBO IIMKIJIOB TOMEPEMEHHOTO 3a-
MOpaXKUBaHUS ¥ OTTauBaHU, KOTOPOE MPH UCIIBITAHUH BBIIEPKAIN 00pas3IIbl;

- IPOYHOCTE paCTBOpPaA B3ATOI0 M3 MIBOB KIAAKH OIPCACIAOT ITYTEM HCIBITAHUA Ha CKATUC
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
OTIpeIeNIsieTCsl KaK cpeHee apupMEeTHISCKOE MSITH MCTIBITAHHBIX 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;

- TIOAABM>KHOCTh PACTBOPHOW CMECH XapaKTEPH3yeTCsl U3MEPSEMON B CAHTUMETpaX TITyOHHbI
MOTPYXKEHUSI B HEEe ITAJIOHHOTO0 KOHyca. Macca 3TaJloHHOro KOHyca COTJIacHO TpeOOBaHHSIM
noipkHa cocTaisaTh 300 1. [yOuHy norpyeHusi KOHyca OIICHUBAIOT MO IBYM HCIBITAHUSIM 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 - STAIOHHBIN KOHYC; 4 - mITaHra; 5 - AepKaTeiu; 6 - HallpaBJIsSIOIINE;
7 - cocyn AJig pacCTBOPHOU CMECH; 8 CTOIIOPHBIN BUHT

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

15




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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

cocyna 6e3 cmecH, T.
[TOTHOCTH PacTBOPHOI CMECH OTNPENENIOT KaK cpenHee apu(MeTHdeckoe 3HAUYCHUE Pe3yIib-
TaTOB JIBYX OIpPENEJICHUI MIOTHOCTH CMECH U3 OJHOM MpPOObI, OTIMYAIOUINXCS MEXIY 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 IPOLEHTAX OMPEAEISIOT 1Mo Gpopmyre:

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 BOJOYAEPKUBAIOIIEH 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 ciioeB mpoMokaTensHON Oymaru; 3 - CTeKIIsH-
Hasl TUIacTUHA; 4 - CIIOM MaplieBOl 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" , TIEC o Macca MpOMOKATCIIbHON GYMaFH J0 HMCIIBITaHUU, T, .
mMacca HpOMOK&TCHLHOﬁ 6yMar1/1 IIOCJIC UCIIbITAHUA, 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
onpeeNIeHNH, OTIIMYAIONTUXCS MEX Ty co00it He Oosee 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 BSKYIIIEM
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,
IIPOYHOCTH IIPU CXKATHH.
Jlns cMmecell B CyXOM COCTOSIHMM JTOIIOJIHUTENIBHO ONPEACIIAIOT HACBIITHYIO IJIOTHOCTD, JUIA 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 /10 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 cpeleeaqu)MeTqucxoe 3HAUCHHUEC PE3YJIbTAaTOB 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 YCIOBHSMM Ha
CYXYyI0 CM€Ch KOHKPETHOI'O BUJIA.
OcTaToK Ha CUTE B3BEUIMBAIOT C norpemHoctrio +0,1 1.
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[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, I; M - Macca mpocenBaeMoii HaBECKH, T.
3a pe3ynbTaT UCIBITaHUS IPUHUMAIOT CpeTHeapu(PMETHUECKOE 3HAUCHUE PE3YIbTATOB IBYX
ONpeIeJICHUI Co/lepKaHUs 3epEH Ha KaKJOM 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 PaCTBOPHON CMECH.

OnpeaesieHue NOABUKHOCTH TeKYYHUX (JIMTHIX) PACTBOPHBIX cMecei
OmnpenenstoT TuaMeTp pacijibiBa 00pasiia paCTBOPHON CMeCH, MOMELIEHHO B (hopMy (KOJIBIO
Buka), nocne custus popmel.
[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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KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

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

Onpenenenue BoaoyaepkuBaoieii cnocodOHOCTH
CyluiHocTh METO/1a 3aKJIF0YAETCS B ONPEAEICHUN KOJIMYECTBA BOJIbI, YAEPKMBAEMOI 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 - MPOKIAAKAa M3 MapJeBOW TKaHH; 3 - OecATh JUCTOB Oymaru; 4 -
CTCKIJIIHHAaA IIJIaCTUHKa

OmnpenesieHne NPOYHOCTH CHENJICHUS ¢ OCHOBAHUEM (aAre3umn)
CyIHOCTh METO/A 3aKJIF0YAETCS B ONPEAETICHUH 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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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4= Il
& , TIe F _ MakcumanbHas cuna oTpbIBa oOpasiia oT ocHoBaHus, H;
2
5 TUIOMIA/Ib KOHTAKTa TIOBEPXHOCTH 00pasiia ¢ OCHOBAHUEM, MM".
Kaxxnoe eqnHruHOE 3HaUEHUE MPOYHOCTH cleruieHus okpyrisotr 1o 0,1 Mlla.
Onpenesienne npeaesia NPOYHOCTH HA pacTsKeHHe NIPH U3rude

[Ipenen mpoYHOCTH Ha PACTSHKEHHE MPU U3THOE 0JTHOTO 00pasia For , MIla (H/MMZ, KFC/CMz),
OIIPENEIISAOT 10 (hopMmyIie

e = 0023587 e & - pa3spyuaronas Harpyska, H.
3a pe3ysIbTaT UCTIBITAHUS TIPUHUMAIOT CpeIHeapu(PMETUIECKOE 3HAUCHUE PE3YIIbTATOB UCIThI-
TaHUU TPEX 00pa3IoB, BBRIUKCICHHOE ¢ TOYHOCTHIO £0,05 MITa.

Omnpenesenue npegesia NPOYHOCTH MPH CKATHH

[Ipenen mpoyHOCTH MPH CKATUU OJHOTO 00pa3la Fox , MIla, BEIUMCIAIOT 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 3HaYeHHEe Pe3yIbTaToOB HCIIbI-
TaHUS 11eCTU 00pa31oB, BbIYUCIEHHOE ¢ ToUHOCThIO +0,1 MITa.

3. CTaH}IaDTHBIe METOJAbI UCTIBITAHUA CYXUX CTPOUTCIBbHBIX cMecelt Ha OEMCHTHOM BSIKYIIIEM
Oﬂpene.ﬂe}me MOABHKHOCTH MO PACIVIBIBY KOJIbIA

F

IloaBu>XHOCTE O pacnibIBy KoJblia ~ ¥ OIIpeACHIIIOT 11 JUCIIEPCHBIX PACTBOPHBIX cMmeceit mo
ANaMCTPY pacilibiBa B MUJUIUMECTpPaAx paCTBOpHOﬁ CMECH, BBITEKAIOMIEH U3 KOJbIa npu €ro
IIOAHSATHH.

Onpenenenne BOJAOIOIIOIICHUSA NMPH KANMWJJIAPHOM IMOACOCE

Wi

Bononornomienue IIpHU KAIMUJUJISIPHOM I1OCOCE OIPCACIIAIOT 11O O6’beMy BOJbI, IMOTJIONICH-
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HOI 00pa3lioM, BBICYHICHHBIM /10 TMOCTOSSHHON MaccChl, IpU aTMOC(hEpHOM JaBJIEHUU 32 CUET
KaMAWUTSIPHBIX WA aCOPOIIMOHHBIX 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 00pa3ioB B hopme;

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

[To ncreuenun 28 cyT TopleBbIe TpaHu 00pa3oB-6anodek pazmepom 40x40x160 MM TOIKHBI
ObITH 00pPa0OTAHBI IITYKATYPHOU TEPKOM JUIsI MOTYYEHHUS IIEPOXOBATOM MOBEPXHOCTH.
OO6pa3iibl MOMEIIAOT TOPIICBOM I'paHbIO B BaHHY Ha CETYATYIO IOJICTABKY. BaHHY 3aIoJHSIOT
BO/I0# Temmieparypoii (20£5) °C Tak, 4ToOBI TOpel] ObUT MOTPYXeH B Boy Ha 5-10 MM. YpoBeHb

BOJbI B BAHHC JOJDKCH MOAACPKUBATHECA ITIOCTOAHHBIM B TCUCHHUE BCCTO BPCMCHH 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

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH
pn —
W, -k, 2 ™M
Ry
)
By .
rae ! - macca cyxoro oopasia, Kr;
P22 macca oOpasiia nmocjie HachIeHus BOIOH, KT
. 2.
& - momans YBJIQXHSIEMOU rpanu oOpasua, M*;
1
. o oot 0,5
W- k02 PUINEHT, YYUTHIBAIOIINN BpeMs HAChIIIeHNUs 00pa3lia U paBHbIA * 24y .

3a pe3ynbTaT UCIBITAaHUS TPUHUMAIOT CpeAHeapuPMETHICCKOE 3HAUYCHUE PE3YJIHTATOB UCIIbI-
TaHUs Tpex 00pasuos, okpyriaeHHoe A0 0,1 xkr/( m -q0’5).

OnpenesieHne NPOYHOCTH cHelIeHUs (aare3un) pacTtBopa (0eToHa) ¢ 0CHOBaAHHEM
[IpouHoCTh crieTuieHus (aAre31I0) ONMPEAETSIOT MO CUJIe OTPhIBA 00pasiia 3aTBEPIEBIIETO pac-
TBOpa (0€TOHa) OT OCHOBAHMUSI - OETOHHOMN IUIMTHI, IPHIIOKEHHOM K 00pa3ily yepe3 MeTalInye-
CKUU JHUCK C aHKepOM, MIPHUKJICCHHBIN K TOBEPXHOCTH 00pasIia.
[IpouHocTh cuemnuienus (aAre3nto) ¢ OCHOBAaHUEM IPHU MCTIBITAHUM OJHOT0 o0pasia 4 , MIla,
OTIpeAeIISAIOT 10 GopMmyIie:
4 = I

&, e F - MakcuManbHas cujla OTphIBA 00pasia oT ocHoBaHus, H;

2
25 - [IOIIA/b KOHTAKTA MOBEPXHOCTH 00pa3Iia ¢ OCHOBAHHEM, MM".
Kaxnoe enmHUnYHOE 3HAaYEHUE MPOYHOCTH clerieHus: okpyrisiroT 10 0,1 MITa.
Bnanets — 3HAHUSAMH COCTaBa, CTPYKTYPhl M CBOWCTB

Pa3IMYHBIX COBPEMEHHBIX CTPOUTENIBHBIX Ma-
TEpPHUAJIOB, UX 0COOEHHOCTEN M pallMOHATIBHBIX
oOnacreil MprUMeHeHus;

— YMEHHMEM BBIOMpATh ONTUMAaJIbHbIE MaTepU-
aJbl U KOHCTPYKTUBHBIE PEIIECHUSI CTPOUTEIb-
HBIX CHCTEM HCXOJd M3 MX Ha3HAuYeHUs Hu

Hpumepn blé npaKkmuuecKue 3a0anus:

1. epMeTun3aIus TEXHOJOTUYECKUX U AehOPMAITMOHHBIX IIBOB (TUAPOIIMOHKH, Ha0yXaoIIne
ITHYPBI, THBEKITMOHHBIE CUCTEMBI, TEPMETHKH, TUAPOU3OISIIIHOHHBIC JICHTHI)

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

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

YCIIOBHM OKCIUTyaTallud, TpeOoBaHUW 0e3-
OIMAaCHOCTH, (YHKIMOHATHHOCTH M apXUTEK-
TYpPHOM BBIPa3UTEIbHOCTH;

— HaBbIKAMH TIPOCKTHPOBAHUS
CTPOUTENbHBIX CUCTEM;

— IPaKTUYECKUMHU HaBBIKAMH OIICHKH Kaye-
CTBa CTPOUTEIHHBIX MaTEPUATIOB;

- BO3MOYKHOCTBIO MEKAUCIUTUIMHAPHOTO TIPH-
MEHEHUS MOJYYCHHBIX 3HAHUIA U YMEHHIA;

- TpO(ECCUOHATILHBIM SI3BIKOM TPEIMETHON
0071aCTH 3HAHHM;

- cnoco0amMy COBEPIICHCTBOBAHUS Tpodeccu-
OHAJIbHBIX 3HAHUM U YMEHHH ITyTeM UCIOJIb-
30BaHUS BO3MOXKHOCTEH MHPOPMAIIMOHHOMN
Cpeapl;

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

THUIIOBBIX

I'uapommnonku Juist 1eopMallMOHHBIX LIBOB OTJIMYAIOTCSA OT THAPOLINOHOK JUISl TEXHO-
JIOTUYECKUX IIBOB TOJBKO HAJIWYHEM J1€()OPMALIMOHHOTO 3JEMEHTa, KOTOPBIM MOXKET BOCHpPH-
HUMaTh pa3InyHble JeQOpPMALUU 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 pa3uuHbIX copToB [IBX.

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

[To pacrionoxennio B 06TOHHOM MacCHBE HIMOHKH MOJPA3AESIOT Ha LIEHTpalbHbIe (pac-
MOJIAraloTCsl B LIEHTpe MaccuBa OeToHa) M OOKOBBIE (pacmojaratoTcst ¢ 60Ky maccuBa). Llen-
TpaJIbHbIE HIMOHKHU KPETsTCsS BSA3aJbHOM MPOBOJIOKOM K apMaTypHOMY Kapkacy, a OOKOBBIE
LITMOHKHU KPETSATCS K IEPEeBIHHON onaityOKe KOPOTKUMH IBO3ASIMU C IIUPOKON HMIISTIKOM.

CpamuBaHue MIMOHOK M0 JUIMHE U COEAMHEHHE IIMOHOK Pa3HOro HanpaBieHUs (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 IIIMOHKH OBIJT XOPOIIIO MPOBUOPHPOBAH M YIUIOTHEH BO M30&kaHHEe 00pa-
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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 IrHApOIIIIOHKY 3aBUCUT OT THUIIA LIBA U €ro JedopMalnuid, HATMYUS ¥ BEJIUYUHBI
TUAPOCTATUYECKOTO JABJICHUS, TOJIIIMHBI KOHCTPYKIUH U YCIIOBUM SKCIUTyaTallUU.

Halyxaromue mHYypbI Yalie BCEro M3roTaBIMBAIOT Ha OCHOBE KOMIIO3MLMNA OyTHIIKaY-
yyKa ¢ OEHTOHUTOBOM IMMHONU. Bosa npoHukaroniasi B HEIJIOTHOCTH 1IBA NMIPUBOJUT K HaOyxa-
HUIO Marepuana (yBeJudyeHue B 00beMe B HECKOJIBKO pa3), 3alOJIHSIOIIEro 30Hy (GHIbTPALUy,
YTO OCTaHABJIUBAET IIPOTEUKY.

.

//,,
<

n
A
N §

i F

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 KOMMYHHUKAIIHH.

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

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

PBE3HBIX 00BEKTOB, UTO CBSA3aHO C UX JIOBOJIBHO MPOCTON YCTAHOBKOH (B OTJIWYHUE OT IITTOHOK).

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

Baxxnoe yciioBue — IIHYp JOJKEH Ha0yXaTh B OTPaHUYCHHOM (3a)KaTOM) 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 /10 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 1enpio MOBBIMIEHHUS HAACKHOCTH THIPOU3OJISAIMOHHON CHUCTEMBI B MecTax Aedopma-
[IIMOHHBIX IIBOB, aKTUBHBIX TPEIINH, MECTAX MPUMBIKAHHI, & TAK)KE B MECTAaX KOHCTPYKTUBHBIX
HampspKeHUH HeoOXOUMO MPUMEHSITH TOTOBBIE DIIEMEHTHI THAPOU3OIIALIMOHHOTO MOKPHITUS B
BHJIE€ JICHT U JIUCTOB, CIECIMAIIBHO T0I00paHHBIE MaTEPHANIbl, COCTOSIINE U3 TKAHU-TIOIOKKH
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 (SMOKCHUAHOTO, MOIUYPETAaHOBOTO,
MOJTMMEPIIEMEHTHOTO) HaJ TEMIIEPAaTypHBIM IIBOM WM TPEIIMHOW, KOTOPBIE IOJIBEP>KEHBI
JIBUKEHHUIO. DTO 00ecreynBaeT BOJAOHEPOHUIIAEMOE COSIMHEHUE U B TOXKE BPEMSs TIO3BOJISET
CKJICCHHOMY 3JIEMEHTY IBHUIaThCSl IMOJ ACHCTBUEM TEMIEPATYypHBIX WJIM MEXAHWYECKUX BO3-
nerctBuid. [1oBepX HAKIEEHHOM JIEHTHl HAHOCAT TAKOM e CIOM KJlesl.
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Jlenra Kne# cepun Sikadur®

Sikadur®-Combiflex® 56

MNoaroToBneHHAR
BeToHHas

2. KOHCTPYKIIMU CTEH B JIEPEBIHHOM JOMOCTPOCHHUH

Jlist yCTpOiCcTBa CTEH JIEPEBSIHHBIX JOMOB HCIIOIB3YIOTCS IIECTh TUIIOB KOHCTPYKTUBHBIX CH-
cTeM: CpyOHYI0, CTEHbI U3 OPYCOBBIX OJOKOB, KAPKACHO-IIIUTOBYIO, MTAHEIbHYIO, KAPKACHYIO U
[IUTOBYIO.

CpyOHbIe KOHCTPYKIHHM - 3TO OJMH M3 CaMbIX CTApbIX CIIOCOOOB CTPOUTENHCTBA JE€PEBSIHHBIX
JIOMOB, Ha KOTOPOM JIO CHX ITOp OCHOBBIBAETCSI IEPEBSIHHOE CTPOUTEILCTBO CTPaH OOTaThIX Jie-
coM (Poccun, ®unnauauu, IBenun), Bep pacxo]l IpeBECUHBI BEIUK MPU CPyOHOM CTpPOM-
TenbeTBe. Jloma u3 OpeBHA MPOYHBI, TEIUIOYCTOWYMBEI U 04€Hb KpacuBbl. CTEHBI JOMOB JIOCTa-
TOYHO BBIBOJIUTH B OJUH CJIOM, MOTOMY 4YTO OJarojapsi COBpEMEHHBIM criocobam 00paboTKU
OpeBHA TOJATOHSIOTCS HACTOIBKO TUIOTHO, YTO MEKAY BEHIIAMH MMEIOTCS JIUIIb MUHUMAIIbHBIC
3a30pbl. bpeBHa MOXkHO 00paboTaTh U C/ieNaTh HE TOJIBKO OIMIMHAPOBAHHBIE, HO U 00TECaTh B
Buje Opyca. B mocnennee BpeMs BO3BOIAT IoMa CO CTEHAMHU U3 JABYXCIIOMHOTO Opyca (CTEHbI
u3 Opyca B /IBa CJIOS JIy4llle COXPAHSIOT TEIUI0), a OpeBHAa MOYKHO pacrojiaraTh He TOJIbKO FOpH-
30HTAIBFHO, HO H BEPTHKAIHHO.

OnHoil n3 0coOeHHOCTEH APEBECHHBI ABISETCS €€ TMIPOCKONMUYHOCTh. OOBIYHO OpeBHO WK
Opyc BBICBIXaeT €CTECTBEHHBIM IMyTEM — B YK€ BO3BEJACHHOW KOHCTpYKIMH. Ho HekoTopwie
TEXHOJIOTUH (HampuMmep, (PUHCKash TEXHOJOTH) MpeyCMaTpUBAIOT CYIIKY JIPEBECHUHBI B CIIe-
LUaIbHBIX KaMepax /10 ypoBHs Biaru B ApeBecune 11-16 %. Takxe cyxyro ApeBecuHy IpHUMe-
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 CKJIEHBAIOT IO OINpEAEICHHON
TEXHOJIOTHH C TIOMOIIBI0 AKOJOTHYECKH YHCTOTrO Kiies). B kiaeeHom Opyce comepxutcs 8-12%
Biaru. [locpencTBoM pacnuiku OpeBHAa CHUMAaeTCsi BHYTPEHHEE HalpsDKEHUE, T03TOMY Kilee-
HBIM Opyc MpaKTHUYECKU HEe MOoJBepkeH aedopMmaruu U ycaake. Kieenslii Opyc BBIOIHSIOT €
rpebeHYaTsiM MpopuIeM, KOTOPBIA MO3BOJSET MOATOHATh OPYChsi MAKCUMAJIBHO TIOTHO, NPH
3TOM CO37aBasi CTEHY, PaBHYIO CIUIOIIHOM MO TEIIOU30IUPYIOIIIM CBOWCTBAM.
JlepeBsiHHBII OpyC MO3BOJIIET CTPOUTH CTEHBI, CTHIKYIOUIHECS KaK MO/ MPSIMBIM YIJIOM, TaK U
MO/ TYIBIM, HallpUMep, ¢ MOMOIIBI0 Opyca MOKHO BO3BOJUTH pkepbl. Ho OpycoBsie 1oma da-
e BCEro TPeOYIOT HApYKHOW OTHENKH (Hampumep, J0Ma W3 MOAYJIBHOrO Opyca), ¢ IeNbio
MIPUIaHUs CTPOEHUIO O0JIee ICTETUYHOTO BHU/IA.
B Hamie BpeMsi 0CTalOTCs MONYISIPHBI AoMa U3 OpYCOBBIX OJIOKOB (YJIOXKEHHBIH Opyc, OKpHI-
THIA yTEIUIUTENEM, CI0EM M30JSIMUA U OOIIUTHIN JIepeBOM) U OJOKOB U3 Kpyrjioro 6peBHa. Y
OpycoBoro 0J0Ka OTJIMYHBIE TEIUIOCOEpErarIle CBOMCTBA, OCOOCHHO €CIIU CBEPXY MPHUCYT-
CTBYET CJIOH BETPOU3OJISLNU.
KapkacHblii cnocod cTpouTebcTBa JOMOB — 3TO CaMblil IpPEBHHUI 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 U 00JIaIal0T 3HAUYUTEITBLHON MPOYHO-
CThbIO NP MUHMMAJbHBIX 3aTpaTax Marepuana. B KapkacHyl0 KOHCTPYKIIMIO MOXKHO BHOCHUTb
W3MEHEHHUs B IJIAHUPOBKY YK€ B Ipoliecce nocTpoiiku. Kpome Toro, B kapkacHOM M KapKacHO-
IIIUTOBOM CTPOUTENIbCTBE MCKIIIOYAETCSI BOSHUKHOBEHHE CBSI3aHHBIX C OCEAAHUEM JIOMA TPEIIUH
u nedopmaruii.
KapkacHo-naHe/JIbHYI0 T€XHOJOTHIO U3TOTOBJICHUS I€PEBSIHHBIX IOMOB OTIMYAIOT YaCTUYHAS
WJIM TI0JIHAS 3aBOJICKasi TOTOBHOCTh MaHesel K COOpKEe Ha CTPOUTEIHHOM OOBEKTE.

[Tanenu yacTUYHOM 3aBOJICKOM TOTOBHOCTH CYIIECTBYIOT JBYX THUIIOB:
1. Timber Frame Wall panels unu TFW-panels — coctosT u3 kapkaca ¥ OOIIMBKH
(HapyXHOH MM BHyTpeHHeH). JlaHHbIe MaHeIH OTIMYAeT HU3Kas CTOMMOCTh, BO3ZMOYHOCTb
MPOKJIAJIKH BHYTPEHHUX KOMMYHHKAIM BHYTPH CTEH, BO3MOXKHOCTH BBIOOpa YTETUIUTEI,
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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 TO3BOJISIET JIETKO BHOCUTh M3MEHEHHUSI B MPOeKT. Kak mpaBuiio 3aBOJIbI BBIMYCKAIOT IIEJIBIN
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 IO MPUHIUIY KOHCTpyKTOpa THna «JIE['O». A KOMIbIOTEpHOE MOJAETUPOBAHUE
CYILIECTBEHHO YIIPOCTHUIIO IIPOLIECC MPOEKTUPOBAHUS JoMa, cocTosiero u3 TFW-nanenei.

2. CrpykrypHas usoaupoBanHas manens (Structural Insulated Panel uiu SIP) — coctost
3 aByX kT OSB ¥ TEIIOU30JIMPYIOMIETO CIIOS MKy HUMH (KaK MPaBUIIO — IEHOIOIH-
cTupos wiu neHoract). SIP maHenu He MO3BOJISIIOT MPOBECTH BHYTPEHHHE KOMMYHHUKAILIUU
BHYTpU TIaHeNel, 00JaJaloT TUIOXOM 3BYKOU3OJIALMEH, MEHEe SKOJOTUYHBI BBUAY SMHCCHHU
CTHpOJIa U3 Teronsoisnuu. Tem He menee, foma u3 CUII maneneit momyyator Bc€ Oonbiiee
pacrmpocTpaHeHue.

[Manenu mosHoO# 3aBojckoi rorosHocTH (prefabricated timber wall panels wim PTW-
panels) conepxat B cebe MeMeHTHI Kapkaca (CTOMKH), OOIIMBKY (HApYKHOM ¥ BHYTPEHHEH) 1
yTeIIUTeNb. JTOT BUJ MaHeNeld oTiandaeTcsi 0oyiee BBICOKOM CTOMMOCTBIO, OOJBIIUM 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 KOJIUYECTBO COCIMHEHHM TaHENIeH MEexXIy
co0oii. [Ipon3BecTn yHH(PUKALNIO TAKUX MMAaHEJECH CI0XHO, U 3aBOJIbI N3TOTABIUBAIOT UHIUBH-
JTyalbHbIE TIAaHENH JIJIST KaK0TO M3 MPOEKTOB, UYTO MOJHOCTHIO MCKIIIOYAEeT BO3MOXKHOCThH BHE-
CEHUs U3MEHEHUH B MPOEKT BO BPEMS TOCTPONKH.

OOMmMMBKH U TE€X W IPYTrUX BHJIOB MaHEICH MOTYT OBITh BBHITIOJIHEHBI U3 PA3TUYHBIX MaTe-
pHAaJiOB, HAYMHAS C OPUEHTHUPOBAHO-CTpYKeuHOH TnThl (OSB), 1100 1EeMEHTHO-CTPYKEUHOMH
mutel (LICIT) u 3akaHumBas TPaaWIIMOHHBIMHU JCPEBSHHBIMH OTACIOYHBIMU MaTepuajaMu
(Baronka, OJI0K-xayc).
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLlCHUBAHHA:

IIpomexxyTouHast aTTecTanus 110 AUCLHUIUIMHE «MarepruaaoBeauyecKue BOIPOCHl IIPOECKTH-
pPOBaHUS» BKJIIOYAET TEOPETUYECKUE BOIPOCHI, TO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOEHHs 00Y-
YAIOUMMHCS 3HAHUM, W TPAKTUYECKUE 3aJaHMs, BBIABISIONIME CTENEHb CPOPMHPOBAHHOCTH
YMEHUH U BIaJleHUH, IpoBOIUTCA B (hopMe 3aueTa.

3ayer Mo JAHHOM JUCHMIUIMHE TMPOBOJUTCS B YCTHOH (opMme.

K 3auery momyckaroTcs CTyIEHTHI, BBIIOJIHMBILUE JIAOOPATOPHBINA MpakTukyM. IIpu non-
TOTOBKE K CJlaue 3aueTa PEeKOMEHAYETCs M0JIb30BAThCs 3alUCSIMU, CACIaHHBIMU Ha J1abopaTop-
HBIX U JIEKLIMOHHBIX 3aHATHUAX, @ TAKXKE B XOJI€ TEKYIIeH caMOCTOATEIbHON padoThl. 3a4eT mpo-
BOJIUTCSI B YCTHOW (hopMe, BKITIOYAET MOJATOTOBKY, OTBETHI CTYJCHTa Ha TEOPETUYECKHE BOMPO-
CBI, II0 €0 UTOTaM BBICTABIISICTCS «3aUET» UM «HE3a4ETH.

OueHKH «3a4TEHO» 3aCIyKUBAET CTYJEHT, YCIEITHO BBIIOJHUBIINI 3aJaHUs, IPETYCMOT-
pPEHHBIE ITPOrPaMMOM IJUCLMILINHBI, 3HAKOMBIA C OCHOBHOHM JIMTEPAaTypoOd, PEKOMEHIOBaHHOU
IPOTPaMMOii, TIPOIEMOHCTPUPOBABIINN YMEHHSI M HaBBIKH B paMKax (HOPMHUPYEMBIX KOMITETCH-
LM HAa JOCTaTOYHOM YPOBHE OCBOCHUH.

OneHka «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, OOHApyKMBILIEMY IPOOENbl B 3HAHUAX
OCHOBHOI'O IIPOrpaMMHOr0 Marepuaia, JOIyCTUBIIEr0 MPUHIMIINAIbHbBIE OIMIMOKU B BBIIIOJIHE-
HUW TNPENyCMOTPEHHBIX B IIPOrpaMMe 3aJaHHWW, HE OCBOMBIIMM YMEHHs M HABBIKM B pPaMKax
(bopMHpyEMBIX KOMIIETEHLIUH Ha JOCTATOYHOM YPOBHE.
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4. UBanoBa, H.B. Kepamuueckue matepuaisl [TeKcT|: MeTO. yKa3. K MPAKTUYECKUM 3aHsI-
TUAM 10 aucuuiuinHe «HoBble cTpouTenbHbIE MaTepuaibl» JJs CTYJEHTOB CIELHMAIbHOCTU
270102 3aouyHoit popmel 0O6yuenus / H.B. HBanoa; MI'TVY, [kadp. CMul]. — Marautoropck,
2007. - 12 c.

5. NBanoBa, H.B. TemiounzonsauuonHsle Matepuainbl [TekcT]: MeToa. yka3. K caMOCTOs-
TEIbHOMY M3yueHUIo paszfena «Tennoun3onasiuuoHHblE MaTepuanb» o aucuuinHe «Hosbie
CTpOMTENbHbIE MaTepHalbl» Ul CTYJEHTOB Bcex GopM oOyueHus no cnenuansHocTd 270102 /
H.B. UBanoga; MI'TY, [kad. CMuM]. — Maruauroropck, 2009. — 15 c.

r) IlporpamMuoe odecnieuenne u UHTEpHET-pecypchl:
IIporpammuoe obecnieueHue

Hanweno- Ne norosopa Cpok JeiicTBUS TMLEH3HU
Banue [10 )
MS Windows 7
Professional(nna  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007|y. 135 or 17.09.2007 GeccpodHo
Professional
7Zip CBOOOIHO  pacHpocTpaHse- OCECCPOUHO
FAR Manager CBOOOJIHO pacnpocTpa- 0eCCpOYIHO

IIpodeccnonasibubie 6a3b1 JAHHBIX H HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

HasBanue kypca CchlUIKa

OnekTpoHHas 0aza MEPUOIUYECKUX H3AaHUN

East View Information Services, OO0 «IBUC» hitps://alib.eastview.com/

HaunonansHas uH(OPMAIIMOHHO-
aHaTHYeckas cucreMa — Poccuiickuii nanexc|URL: https://elibrary.ru/project risc.asp
Hay4yHoro nutupoBanus (PYHII)

[TouckoBas cucrema Axangemust Google (Google

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

31


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
https://scholar.google.ru/

Nudopmarnmonnas cucrema - ExuHoe OoKHO J0-
cTyna K HHOOPMAIMOHHBIM pecypcam

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

Poccuiickas I'ocymapcrBennas 6ubnmoreka. Ka-
TaJIOTU

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

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

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

MexnyHapoaHas HayKoOMeTpudeckas pedepa-
THUBHAs W TIOJIHOTEKCTOBas 0asa JAHHBIX Hayd-
veIxX n3gaaui «Web of sciencey

http://webofscience.com

Mexnynaponnas pedepaTuBHas W IOJHOTEK-
CTOBasi clipaBOYHas 0a3a JAHHBIX HAYYHBIX W3-

http://scopus.com

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyenne JUCHUITIIIMHBI BKJIFOYACT:

Tun n Ha3BaHUE ayJUTOPUH

OcHarlieHue ayauTopuu

Y4eOHble ayauTOpPUH AJIs MPO-
BEIEHUS 3aHITUH JIEKIIMOHHOI'O
THIIA

MynbTHUMeauiiHBIE CPEICTBAa XPaHEHHS, Tepeladd H
npeCcTaBIeHUs HHPOPMALIUU

VYuebHast aymutopus g npose- | 1. JlJabopaTopHas BuOporionaaka
JEHUS 1abopaTOPHBIX padoT: 2. BerpsixuBaromuii CTOUK
nabopaTtopus Bskymux BemiectB | 3. [Ipubop Buka
4. MexaHnueckuil CMECUTEIb AJIsl PACTBOPOB
VYueOnast aymuropus mis npose- | 1. Kamepa g TBO
JIeHUsT Ta00paTOPHBIX PadoT: 2. [leus mydenpHas
nmabopaTopust TEIJIOBBIX Tporiec- | 3. ABTOKJIAB JabopaTOpHBIi
COB 4. CymnibHbIi mkag
VYuebnas aynuropus mais npose- | 1. [Ipecc ruapaBiuueckuit
JEHUS TabopaTOpPHBIX padoT: 2. [Ipecc aMeKTpOHHBIH
nabopaTopus MeXaHn4deckux | 3. MammHa s ucnsitanus Ha m3rud MI-100
VCTIBITAHUI

Y4eOHble ayaUTOpPUH AJIs IPO-
BEJICHUsA IIPAKTUYECKUX 3aHsd-
THW, TPYNIOBBIX W WHIWBUAY-
aJbHBIX KOHCYJIBTALUN, TEKYyIIe-
0 KOHTPOJII U IPOMEKYTOUYHOMN
aTTecTaluuu

MynbTUMEINIHBIE CPEACTBA XPAHEHUS, NEpEeNadn U
npejcTaBiIeHnss HHPOPMaLUU

Jlocka, MyJIbpTUMEIUUHBIA MPOEKTOP, IKpaH, IUIAaKa-
ThI, KOJJIEKLIUM MaT€PUAIIOB, CTCH/IbI

IToMmemenus UIsT caMOCTOSATEIE-
HOU palboThl OO0YYaAIOIIUXCA: YH-
TaJIbHBIE 3aJIbI OMOINOTEKN

[Tepconanbubie KoMIbIOTEpHI ¢ TTaketoMm MS Office,
BBIXOZIOM B MIHTEpHET ¥ C JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 CpEAy YHHBEp-
cuTeTa

[Tomemenuss g XpaHeHUs H
MPOPUITAKTHIECKOTO  OOCITYXKH-
BaHUs y4eOHOTro 000pyI0BaHUS

Crennaxu Ui XpaHeHHs] y4eOHO-HArJISIIHBIX MOCO-
Ouil, yaeOHO-METOMYECKON TOKYMEHTAIIUH
Cremnaxu, ceiidbl A XpaHeHUs y4eOHOTO 000py-
JIOBaHUS

WMHCTpyMEHTBI 11 peMOHTa JIabopaTopHOTo 000py-
JIOBAHUS
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