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Pabouast mporpaMmma cocTaBieHa ¢ yueToM TpeOOBaHHIA:

+TIOpsIIKA OpPraHu3allid M OCYILIECTBJICHHUSI 00pa30BaTEIbHON NEATENbHOCTH IO 00pa30BaTeIbHbIM
mporpaMMaM BBICIIETO O00pa3oBaHUA — TMporpaMMaM OakanaBpuaTa, MporpaMMaM CIHelHalluTeTa,
IporpaMMaM MarucTpaTyphbl, YTBEPKIEHHOTO MpHKa3oM MuHUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
®deneparuu ot 06.04.2021 Ne 245;

- (penepanpHOrO  rocynapcTBEHHOro 00Opa3oBaTENbLHOTO CTaHAApTa BBICIIETO OOpa3oBaHUS —
cnenpanuTeT 10 crenuanbHOcTH  08.05.01 CTpouTenbCTBO YHHKAIBHBIX 37aHUH W COOPYXKEHHH,
YTBEP)KICHHBIM NpHKa3oM MHHHCTEpCTBa HayKH W BhIcuiero oOpasoBanusi Poccuiickoit deneparuu ot
31.05.2017 Ne483 (c u3MEHEHHUSIMH U JTOTIOJTHCHHUSIMH )

[IpenogaBarenu, MOATOTOBUBILKE PabOUyI0 IPOTPaMMY:

JoueHt M.A. JlaBuaeHko

PaGoyas nmporpamma paccMOTpeHa Ha 3acelaHuH Kadepbl IPOSKTUPOBAHUS CETbCKOX035IHCTBEHHBIX
00bekToB (rmpotokon Ne 10 ot « 12» mas 2024).

3aBenyronmii kadeapoii B.I1. MaTBeeB

Pabouast mporpamMma pexoMeHZ0OBaHa K HCIIONB30BAaHHIO B Y4eOHOM TPOIECCE METOIMYECKON KOMHCCHEH
(dakynpTeTa 3eMJICYCTPONCTBA U KaIaCTPOB
(mpotokos Ne 12 ot « 02 » utons 2024).

IMpencenaresb MeTOANYECKON KOMHUCCUU E.B. borijanos

PykoBoauTeb 0CHOBHOM NMPO(eCcCHOHATBHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl A.N. laBuieHKko




1. Ipeamer. Lesn 1 3aqa4n JMCHMUILIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTeIbHON MPOrPaMMbl

Henabio ocBoenus: nucuuruinHbl «CTpOUTENbHbIE MaTepualbl» sBisieTcs GOpMUpPOBaHUE
KOMITETEHIIHIA 00YyJaroIerocsi B 001acT CTPOUTEILHBIX MaTePUAaIOB U U3JICIUN.

3agauu u3yyeHus TUCHUTLIHHBI:

- (dopMUpOBaHHE Yy CTYIEHTOB MpPEACTAaBICHUN 00 HCTOPUM PAa3BUTHUS CTPOUTEIBHBIX
MaTepUajIoB U U3JIEIHI;

- mpuoOpeTeHne 3HaHUI O CTPOSHUH U CBOMCTBAaX MAaTEPUANIOB, a TAK)KE BIMSHUE KaueCTBa
MaTepUajIoB Ha JOJITOBEYHOCTh U HaJE&KHOCTh CTPOUTEIBHBIX KOHCTPYKIUH;

- YMEHHE TIPOM3BOJUTH HCIBITAHUE CTPOUTENBHBIX MATEpUAJOB [0 CTaHJAPTHBIM
METOTUKAM.

MecTO0 IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

HucuummmHa «Ctpoutenbable Marepuanb» (b1.0.37) otHocuTcss k 06a30BOM dYacTu
OCHOBOIl mpodeccuoHanbHONH 00pa3oBaTeNbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee -
OIIOIl BO). basupyercss Ha 3HAHMSAX W YMCHHSAX MOJIYYCHHBIX 10 Kypcam «Dusukay,
«Marematuka». [IpeqmectByer qucuurumHam: «COMPOTHBICHHE MAaTEPUANIOBY», «APXHUTEKTYpa
IPaXIaHCKHUX 3TaHHI.



2. [lepeyeHb IVIAHNPYEMBIX Pe3yJbTATOB 00y4eHHs 10 TUCIUIIINHE,

COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOM
NPOrpaMMbl

Koan
HAHMEHOBaHHe
KOMITeTeHI[UHU

Koa n HaumeHoBanue
HHIUKATOPA JOCTUKEHUSI
KOMITeTEeHI[MHU

IInanmpyemble pe3yJbTaThl 00y4eHUs 110
AUCLMILVINMHE

OIIK-3. Cnocoben
[IPUHUMATH PEILICHUS B
podecCHOHATEHON
NeSITENTbHOCTH, UCTIONb3Ys
TEOPETUYCCKUE OCHOBEI,
HOPMaTHUBHO-TIPABOBYIO a3y,
MPAKTUYCCKU OTBIT
KaIUTaAILHOTO
CTPOUTEINBCTBA, & TAKKE
3HAHUS O COBPEMEHHOM
YPOBHE €r0 Pa3BUTHUS

OIIK-3.1 Onucanue
OCHOBHBIX CBEIICHUI 00
00BeKTaxX U TMpoleccax
podecCHoHaTbHOM
NIeSATEIILHOCTH MTOCPEICTBOM
HCTIOJIb30BaHUS
podecCHOoHaTBHOM
TEPMUHOJIOTUH

OIIK-3.4 Bri6op
HOPMAaTHBHO-IIPABOBLIX,
HOPMAaTHBHO-TEXHIYECKHX
NI HOPMAaTUBHO-
MCTOANYCCKHUX JOKYMCHTOB
TS peleHus 3a1a4
NpoecCHOHATEHOM
eSITeTLHOCTH

OIIK-3.14 Bri6op
CTPOUTENHHBIX MATEPHATIOB
TJIST CTPOUTENBHBIX
KOHCTPYKLIMHA U U3ETUI

3HaTh. OCHOBHBIC TCPMUHBI W OIIPCACICHUSA B
oOmacTu CTPOUTCIIbHBIX MaTCpUaIoB

YMmerb: BbHIOMpPaTh BHIBl HOPMAaTHBHBIX
TOKYMEHTOB, PErJIAMEHTHPYIOUINX TPOU3BOICTB(
1 IPUMEHEHHE CTPOUTENBHBIX MaTepHAIIOB

Biaanern:
HaBbikoM BbIOOpA CTPOUTENILHBIX MaTEPUAJIOB IS
CTPOUTEIIbHBIX KOHCTPYKLIUI




3. O0béM TMCHUIVIMHBI U BUIBI Y4eOHO padoThI

Ounas Gopma o0ydeHHs

BCC1O

00BEM YacoB  BCEro 4acoB

Buast pabot sau.en) §
4acoB 3
(&)
™
O61mmast Tpy10éMKOCTh TUCIUTUTAHBI 5/180 5/180
KonrakTHas 00y4aronuxcs ¢ npenoasareiem (1o 48 48
BU/IaM Y4eOHBIX 3aHSITHH) BCETO, B T.4.
AynutopHas pabora: 48 48
Jlexuuu 24 24
[IpakTrueckue 3aHITHS 24 24
JlaGopaTopHbIie paboThI
[pyrue Buabl ayIUTOPHBIX 3aHATUI
CaMocrosiTenbHast paboTa 00 yJaronuxcsi, yac 132 132
Bu npoMexxyTo4uHO# aTTecTanuu (3a4€T, IK3aMeH) 3a4er




4, Conep:xanne TUCHUIIMHBI
4.1. Pazaenbl AMCHUILUIMHBI M BU/IbI 3aHATHIA (TeMaTHYECKHi MJIAaH).

11\/{191 Pa3gen mucuumivHel JI I13 JIP CPC
Ounas popma oOyueHHS
1 Tema 1. CTpoeHME U OCHOBHBIE CBOMCTBA 2 2 12
CTPOUTENIbHBIX MaTepHUaioB
Tema 2. CripbeBast 0a3a MpoU3BOJICTBA 12
2. [cTpOUTENBHBIX MaTepHaioB. [IpUpoIHbIE KAMEHHBIE 2 2
MaTepHAaIbI
3 [Tema 3. MaTepualibl 1 U3ACIIUS U3 IPCBECHHBI 4 4 12
4 Tema 4. Marepuaiibl HA OCHOBE MUHEPAIbHBIX 4 4 24
pacIuiaBoB
5 Tema 5. MuHepanbHbIC BSOKYIIHE BEIIECTBA U 4 4 24
MaTepuabl HA UX OCHOBE
Tema 6. Opranuyeckue BsDKYIIME BEIIECTBA U 24
6  |marepmansl Ha MX OCHOBE 4 4
Tema 7. Temaou30JSIMOHHBIE U aKyCTUYECKHE 24
7 |marepuansl 4 4
Bcero 24 24 - 132

4.2. Coneprxanue pa3jiesioB y4eOHOH JUCIUILINHBI.
Tema 1. CTpoeHre 1 OCHOBHBIE CBOWCTBA CTPOUTENIBHBIX MaTeprUanoB

3HaueHue M KiaccuuKalus CTpOUTENbHbIX MarepuanoB. HopmaruBHas 6a3a. OCHOBHBIE
MIOHATHUSL CTPOUTEIBHOIO MarepuanoBeneHus. OCHOBHBIE THIIBI CTPYKTYP, OCHOBHBIE 3JIEMEHTBI
CTPYKTYphl U 0a30Bble B3aUMOCBS3M CTPYKTYPbl U CBOWCTB CTPOUTENbHBIX MaTEpHAaliOB; CIOCOOBI
YIIpaBJICHUsI TapaMeTpaMHM CTPYKTYPbl CTPOMTENBHOIO MaTepHaja, B TOM YHCIE C IPUMEHEHHEM
HaHOTeXHOJoruu. OCHOBHBIE HaIIpaBJIEHUs TEXHUYECKOTO MPOTpecca B MPOU3BOICTBE CTPOUTEIBHBIX
MatepuanaoB. OCHOBHBIE CBOMCTBa CTpPOUTENbHBIX MarepuasnioB. IlapameTrpel cocTOsHUS U
CTPYKTYpPHBIE XAapaKTEPUCTUKH CTPOUTENIbHBIX MaTepuanoB (MCTUHHAS, CPEAHsSS, HaChITHAS
OTHOCHUTENIbHAS IUIOTHOCTb, IOPUCTOCTh, KOIPPUIMEHT IJIOTHOCTH, YAENbHAs IOBEPXHOCTH,
BI&XHOCTh). ['mapodu3nyeckne CBOWCTBA CTPOMTENBHBIX. MAaTepUaioB  (TUTPOCKOIHYHOCTb,
BOJOIOIJIOLIEHUE, k03 punmeHt HACBIIICHMS, BOJIOCTOHKOCT, MOPO30CTOHKOCTB,
BOJIOHETIPOHUIIAEMOCTh, MapONPOHULIAEMOCTb, BIAXKHOCTHBIE AedopMmanun). OU3UKO-MEXaHUYECKUE
CBOWCTBA CTPOUTENIBHBIX MaTepHUaioB (IPOYHOCTh, yAedbHas MPOYHOCTH, JeOpMaTUBHBIE CBOMCTBA,
TBEPJOCTh, HCTUPAEMOCTh, H3HOCOCTOMKOCTh, yHaapHas BS3KOCTh). Temiopu3nueckue CBOWCTBA
CTPOUTENBHBIX MaTepUajoB (TEIIONPOBOJHOCTh, TEPMHUUYECKOE COIMPOTUBIIEHHUE, TEMIOEMKOCTD,
OTHEYMOPHOCTh, KOA(PGUIMEHT JIMHEWHOTO TEMIIEPATypHOTO pacIIMpEeHUs, MOKa3aTelad MOKapHOI
OIACHOCTH CTPOUTENBHBIX MaTepUaIoB U KOHCTpYyKIuil). Koppo3uonnas ctoiikocts. HaexHOCTS.

Tema 2. CBIpLCBa}I 0aza MPOU3BOJACTBA CTPOUTCIIbHBIX MATCPUATIOB. HpHpO,[[HBIC KaMCHHBIC
MaTepuraJibl

Colpbe 1711 TMPOM3BOJICTBA CTPOUTENBHBIX MaTEPUATIOB: MPUPOJAHOE MHUHEPAIBHOE ChHIPhE,
OPraHU4YeCKOE NPUPOJHOE CBHIPbE, TEXHOTEHHBIE OTXOJAbl OTPACIE MNPOMBILUIEHHOCTH, IOIYTHBIE
MPOIYKTHI TOOBIYM U OOOTAIEHHUS TOJIE3HBIX MCKOMAEMbIX, BTOPHYHBIE PEIUKIMPYEMbIE PECYPCHI.



MarmaTtuyeckme, OocalouHble U MeTaMOpP(QHUUECKHE TOpPHBIC MOPOAbI: KIacCU(UKAIMS, YCIOBHS M
MEXaHU3M OOpa30BaHMs, OCHOBHBIC IOPOJ000OPA3YIOIINE MUHEPAIbl, OCOOCHHOCTH CTPYKTYpPHI H
CBOIMCTB, OCHOBHBIC TPEICTABUTENN M 007acTH mpuMeHeHUs. OCHOBHBIC TEPMHUHBI M OMPEICICHHS
BUJIOB TNPUPOJHBIX KaMEHHBIX M3JeNMi M HMX CBOHCTBa. OOOCHOBAaHWE PpAIMOHAIBHBIX O0JIACTEH
PUMEHEHHS IPUPOIHBIX KAMEHHBIX M3ICJINI 1 MaTepPHAJIOB.

Tema 3. Matepuaibl 1 U3AHsI U3 APEBECHHBI

OcobeHHOCTH JpeBECHMHBl KaK CTPOMTEIBHOIO Marepuaina. Makpo- M MHKPOCTPYKTYypa
JpeBecHHbl. BiusHMe 0COOEHHOCTEH MHUKPOCTPYKTYphl Ha CBOiicTBa japeBecuHbl. [loHsATne
CTaHJApTHOW M PABHOBECHOW BJIAXKHOCTU. BU/bI CBsI3M BiIaru B JpEBECHHE. 3aBUCUMOCTb CBOWMCTB OT
BIaXHOCTH. Du3nyeckne CBOWCTBA JpeBeCHHBL. MexaHHuYecKHe H JeQOopMaTHUBHBIE CBOWCTBA
npesecuHbl. CTaHAAPTHBIE METOMABI UCHBITAHUS M OLICHKH Ka4eCTBAa M3JCIUN HAa OCHOBE JPEBECUHBI.
OcCHOBHBIE TOPOJBI JPEBECUHBI, NMPUMEHsEMblE B cTpouTenscTBe. [lopokm npesecuHbl. ['HueHue
JPEBECUHbl W METOJbl 3AIUUTHI. 3allUTa APEBECHHBl OT OHOJOIMYECKOrO IMOBPEXAEHUs. 3alura
JPEBECUHbl OT BO3TOpaHus. Martepuayibl U H3JeNUs U3 JPEBECHHbI (MMIOMAaTepHasbl, CTOJIPHBIE
W3/1eIINsl, IOTOHAKHBIE U3/EIINs, HAIOJIbHBIE TOKPBITHSI, MATEPUAJIBI JUISl CTEH, SJIEMEHTHI JEPEBSIHHBIX
KOHCTPYKITUI, MaTepHAIIbI U3 OTXOJI0OB APEBECHHBI U JIP.) M UX pAIllMOHAIBHBIE 00JaCTH PUMEHEHUS.

Tema 4. Marepuaibl Ha OCHOBE MUHEPAJIbHBIX PACIIIABOB

Kepamuueckue matepuansl. Kiaccuduxanusa. OcoOEHHOCTH KEpaMHUKHU KakK CTPOMTEIBHOTO
marepuana. OCOOEHHOCTM TIVIMH Kak CbIpbs JUI IPOU3BOJACTBA CTPOUTENIBHOW KEPaMUKH.
XUMHUYECKUH, MUHEPATIbHBIH, TPAHYJIOMETPUIECKH cocTaB IHH. J|00aBKM K TIMHAM (OTOMIAIOIIHE,
1acTUu(UUUpPYIOLIE, IUIaBHU, OPOooOpasyrolme U Ap.). TeXHONOorus Mpou3BOJICTBA KEPAMUUYECKUX
uznenuii. [loaroroBka ceipbs, criocoOsl popmoBanust m3nenuid. [Ipomeccrl, IpOUCXOaAIIMe TPy CYITKE
u obOxure. CteHoBble kepamuueckue uznenus. Kiaccugukanuys, mokaszarenn KauecTBa U CBOMCTBA.
CranpapTHbele MeToabl UcnbiTaHUd. OONMMIIOBOYHBIE KepaMudeckue uzaenus. Kepamudeckue usaenus
JUIS KpOBJIM U NepeKpbITHil. CrienuaibHble BUAbl KEPAMUKH (KJIMHKEPHBIA KUPIHUY, KUCIOTOYIOPHAs
KepaMuKa, OTrHEymopHas Kepamuka). OOOCHOBaHHE pAlMOHANBHBIX O00NacTeil MpPUMEHEHHS
KEepaMHUYECKUX MaTepuasioB pasiauyHoro HasHaueHusd. Ctekno. XuMmuueckuil U (a3oBbI COCTaB.
ChIpbeBble 1 OCHOBHBIE TEXHOJIOTMYECKHE ONepaluu Mpou3BojacTBa crekia. CTpykTypa M CBOWCTBa
cTekna. JlucroBble crekya (JIMCTOBOE OKOHHOE, BUTPUHHOE, apMUPOBAHHOE, IIBETHOE, y30pyaroe,
3aKaJeHHOE, MHOTI'OCJIOWHOE, TEIJIONOIJIOAOIIEe, YBUOJIEBOE, C HU3KOIMHUCCHOHHBIM IMOKPBITUEM
(TerumooTpaxaroiiee), c (hOTOKATATUTHUECKUM MOKPBITHEM (camoountaronuecs),
ANIEKTPONPOBOISAIIECE, CMApT-CTEKJIO U Jp.). TexXHu4Yeckue TpeOoBaHMs, CBOICTBA, 00OJIacTH
npuMeHeHus. CBeTonpo3payHble H3JENUs M KOHCTPYKUUHU. CTEKJsHHblE OJIOKH, CTEKJIONMAKETHI,
npopwibHOe cTekio. OOMUIIOBOYHBIE. H3JENUS M3 CTeKJIa. MeTainyeckue MaTepualibl B
crpoutenbcrBe. OOmme cBeaeHuss. Cranb. YyryH. OCHOBBI TEXHOJIOTHH MoiydeHus. Dusmko-
MeXaHU4ecKue CBOMCTBa crayieil. OCHOBHbBIE HAIpaBIeHUs MOJIUGUIMPOBAHUS CTPYKTYPBl U CBOUCTB
ctasieil. KOHCTpyKIIMOHHBIE CTPOMTENbHbIE CTanu. ApMaTypHas cTajib: Kiaccuduxanus, (usuxo-
MeXaHUYECKHe CBOWCTBA, KJIacChl apMaTyphl, apMaTypHbIE U3/1ETHS

Tema 5. MuHepanbHble BSKYIIUE BEIIECTBA U MaT€PHAIIbl HA UX OCHOBE

O6nacte TOpUMEHEHHUs OOJBIIECPOJETHBIX 3JaHUM U coopykeHud. OcoOeHHOCTH
OombiIenponéTHbIX MoKpbITH. Knaccuduxanms 601b11enpoiaéTHIX TOKpeITUN. baiodnble, paMHbie U
apouyHble KOHCTpyKUMHU. IIpocTpaHCTBEHHBIE KOHCTPYKLMI: JOCTOMHCTBA M  HEJOCTaTKH.



CrpykTypHble KoHCTpyKuuHu. Kymoma. OcobeHHOCTM HMX KOHCTPYMPOBAaHHS M pacueTra. Bucsuume
KOHCTPYKLMHU: OCOOEHHOCTU pabOThl U KOHCTPYKLUU. BaHTOBBIE MOKPBITH. MeMOpaHHbIE TOKPBITHS

Tema 6. Oprannueckue BsOKYIIME BEIIECTBA U MaTePHaJIbl HA UX OCHOBE

MuHepaibHble BsKyIue BemecTa. Onpenenenue, Kiaccudukanus mo ycaoBUsIM TBEPICHHUS.
Bo3aymnbie BsOKyIMe BeIIECTBA — THUIICOBBIE BSDKYIIME, BO3JYIIHAs CTPOUTEIbHAs W3BECTb,
MarHe3ualIbHbIC BSDKYIIHE, )KUKOE CTEKJIO — ChIPhE, TEXHOJIOTHS MPOU3BOACTBA, XUMUYECKHN COCTaB,
TBEpJICHHE, CBOWCTBA M IIOKAa3aTeJM KayecTBa, OOJACTH NPUMEHEHHS, CTaHAapTHbIE METO/IbI
ucnbITaHus. M3genust Ha OCHOBE THUICOBBIX BsDKymMX. CuimkatHbele u3fenus. | uapaBindeckue
BsOKymue BemecTBa. [loprmanamement. CpIpb€ M TEXHOJNOTHS MPOM3BOJACTBA. XUMHUYECKHH,
MUHEpaJIbHBIA U (Da30BbIi cOCTaBbI KIMHKepa. BelecTBeHHbIH cocTaB nopTiaHaeMenTa. TeepaeHue.
OcCHOBHBIE CBEICHUS O KOPPO3UH LIEeMEHTHOro kaMmHs. [loka3aTenn kauecTBa 1 OCOOEHHOCTU CBOMCTB.
Obnactu npumeHenus. CraHgapTHele MeToJbl HcHbITaHusA. CrocoObl peryaupoBaHUs CBOWCTB
HOpTIaHALEMeHTa. Pa3HOBUAHOCTH NOPTIAHALEMEHTAa — MOPTIAHALEMEHTbl C OpPraHUYECKUMHU
no0aBKamMH, OBICTPOTBEPACIONINE IIEMEHTHI, MOPTJIAHALEMEHTHl C MHHEPAIBHBIMU J00aBKaMH,
OYIIOJTAHOBBIA [EMEHT, MNUIAKOMOPTIAHAIEMEHT, CYAb(aTOCTOMKHAE LEMEHTHI, LEMEHTHI s
TPAHCHOPTHOTO CTPOMTENBCTBA, O€Nble M I[BETHHIE IEMEHTHI — OCOOEHHOCTH MHHEpAILHOTO W
BEIIECTBEHHOTO COCTaBa M CBOWCTB, pallMOHAIbHBIC 0071aCTH NMPUMEHEHHs. | THMHO3EMUCTHIN 1IEMEHT.
Chblppe U TEXHOJOIMs MPOU3BOACTBA. XMMHUYECKMH M MUHEpalbHBbIl cocTaB. TBepaeHue npu
HOpPMaJIbHBIX M TOBBILIEHHBIX Temreparypax. Ilokasarenn kadecTBa M OCOOEHHOCTH CBOIMCTB.
Obnactu  npumeHeHusa.  Hampsraromue, — pacmupsitomipecss W Oe3ycalOo4yHblE  IIEMEHTHI.
['unconeMeHTHO-NYII0aHOBbIE BsDKyLIMe. Tspkénbiii 6eToH. OCHOBHbBIE HMOHATHS, KiIacCHU(pHUKALHUS.
Marepuansl A M3TOTOBJICHUS TOKENOTO0 OETOHA, TEXHHYECKHE TpPEOOBAaHMS K 3arlOHUTEISIM.
beronnas cmech, €€ XapakTePUCTUKH M METOAbl HUCHbITaHuA. DakTophl, BIMAIONIME HA
ya000YKIIaIbIBAEMOCTh OETOHHBIX CMecei. 3aKOH MPOYHOCTH OeToHa ((U3NIECKU CMBICH, (POPMYIIBI,
rpaduyeckue 3aBUCUMOCTH). OJHOPOIHOCTh MPOYHOCTH W TOHITHE Kilacca OETOHA MO MPOYHOCTH.
[Tokazarenn kauecTBa OeToOHa M CTaHJIApTHBIE MeToAbl uchblTaHus. [lonbGop cocraBa TsKENoOro
6erona. I[IpomsBoacTBeHHbIE (akTOpbl MpoYHOCTH OeToHa. JloOaBkM B OeToHbI. JIE€rkue OETOHHBI.
beToHbl Ha MOpPUCTBIX 3amoyHUTENsAX. SuencTeie GeToHBl. Menko3epHucTbiii 6eToH. Ocobble BUABI
TSKEIIOro OeToHa (BBICOKOITPOYHBIIA, OBICTPOTBEPCIOIINH, THJIPOTEX HUUECKHH,
CaMOYIUTOTHSIOIIUICS, JOPOXKHBIN, NEeKOpaTHBHBIM, (PUOPOOETOH, pajnallMOHHO-3AIIUMTHBIN U T.1.).
[TonsiTue xene300eToHa, ero mpenumyiecTBa u Hepoctatku. CoBMecTHas paboTa 6eToHa ¢ apMaTypoOHu.
Du3NKOMEXaHMUECKHE CBOMCTBa kene3o0eToHa. [IpenBaputenbHO HanpsiKEHHBIE JKEIE300€TOHHBIC
KOHCTpyKIuu. OOnactu npumeHeHUs: xkene3o0eroHa. CrocoObl M3TOTOBJICHHS KeJIe300€TOHHBIX
KOHCTPYKIMH. [IoOHSITHE O TEXHOJIOTHMH MOHOJIMTHOTO JKEIe300€TOHA, yXO 3a TBEPACIOUINM OSTOHOM
MOHOJIUTHBIX ~ KOHCTpyKIMHA. CrpoutenbHble pacTBopbl. Kiaccuduxanmsa. Matepuansl — ams
CTPOMTENBHBIX pacTBOpoB. Ilokazarenn kadectBa M cBoiicTBa. CTaHIapTHBIE METO/bl HCIBITAHMS.
Cyxue ctpoutenbHble cMecu. [IpeumyiecTBa Cyxux CTPOUTENBHBIX CMecel mepes TpaauLMOHHBIMU
pacTBOPHBIMM  CMeCSAMHU. Marepuanbl A HM3TOTOBJEHUS CYyXMX  CTPOUTENBHBIX  CMECEi.
Knaccudukanus. [lokasarenu kauecTBa U TEXHUYECKHE TPEOOBAaHUS

Tema 7. Tennonu30JsIIMOHHEBIE 1 AKYCTUUCCKNEC MATCPpHUAJIbL

Tennon3onauuoHHbIe MaTepHalibl, MOHATHE, Ha3HaueHHe U 3(P(YEeKTUBHOCTH MPUMEHEHHS.
Knaccudukanus. OcoOEHHOCTH MpOLECCOB TEIUIONEPEHOCAa Yepe3 CTPOUTENbHbIE MaTepuabl.
Oco0OeHHOCTH  CTPOEHHUS  TEIUIOM3OJSIIMOHHBIX ~ MaTepuanoB.  DakTopbl,  BIMSIONIME  HA
TETUIOTIPOBOAHOCTh  CTPOMTENBHOTO  MaTepuana.  [eXHOJIIOTHYEeCKHE  MPUEMBI  CO3JIaHUS



BBICOKOIIOPUCTOM  CTPYKTYpbl  TEIUIOM3OJIALIMOHHBIX ~ MarepuasioB.  OCHOBHbIE  CBONCTBa
TEIION30JISIIMOHHBIX MaTEpUaJIOB. ITytn MOBBILICHUS AKCIUTYaTallMOHHBIX CBOMCTB
TETUTON30JISIIUOHHBIX MaTepuanoB. OCHOBHBIE BUbI TEIUIOU3O0JALIMOHHBIX MAaTEPUAIIOB JJIs U30ISALUUU
CTPOUTENbHBIX KOHCTPYKIMI ¥ MPOMBILUIEHHOTO OOOpyIoBaHUS. AKYCTUYECKHME MaTepuabl.
Haznauenue u knaccu@ukaius. 3ByKONOTIOMAIOIIUE U 3BYKOU3OISIIMOHHBIE MAaTEPUATIBL.



3. llepeueHb TeM JIEKIIUIA.

O0BéMm, u
Ne
) Tema nexuun dhopma o0OyueHus
7)1
OuyHas | 3a04Has
4 cemectp
1 [Tema 1. CtpoeHue u OCHOBHBIE CBOMCTBA CTPOUTENBHBIX MaTepPUAIOB 2
2 Tema 2. CoipbeBast 6a3a MPOU3BOJICTBA CTPOUTEIBHBIX MaTEPHAIIOB. 2
" [[IpupoaHbie KAMEHHBIC MaTEPUAITBI
3 [Tema 3. MaTtepuaibl U U3JEIHS U3 APESBECUHBI 4
4 [Tema 4. Marepuaibl Ha OCHOBE MUHEPAIbHBIX PACILUIaBOB 4
5 Tema 5. MuHepanbHbIe BSDKYILME BEIIECTBA M MATEPUAIIbl HA UX 4
OCHOBE
6 Tema 6. Opranuueckue BsDKYIIHME BEIIECTBA M MaTepHalbl Ha HX 4
OCHOBE
7 Tema 7. Terion30s1IMOHHBIE U AKYCTUUYECKUE MaTEPHAIIbI 4
Bcero 24




4.4. TlepevyeHb TeM MPAKTHYECKUX 3aHATHIT (CEMHHAPOB)

O0BéMm, u
Ne
) Tema MpakTHUECKOTo 3aHATHUS (CEMHHAPa) dopma 0OyueHus
I/
OYyHas | 3a04Has
4 cemectp
1 [Tema 1. CtpoeHue u OCHOBHBIE CBOICTBA CTPOUTENIBHBIX MaTepPUAIOB 2
2 Tema 2. CoipbeBas 6a3a IPOM3BOJICTBA CTPOUTEIBHBIX MATEPHATIOB. 2
" [[IpupoaHbie KaMEHHbIE MaTEPUAIIBI
3 [Tema 3. MaTtepuaibl U U3JEIHS U3 APESBECHUHBI 4
4 [Tema 4. Marepuaibl Ha OCHOBE MUHEPAIbHBIX PACILUIaBOB 4
5 Tema 5. MuHepanbHble BSXKYIIUE BEIIECTBA M MaTepHAIIbI Ha UX 4
OCHOBE
6 Tema 6. Opranuueckue BsDKYIIHME BEIIECTBA M MaTepHalibl Ha HX 4
OCHOBE
7 (Tema 7. Ternnon30JIALUOHHbBIE U aKYCTUYECKUE MaTepHaIbl 4
Bceero 24

4.5. IlepeyeHb TeM J1a00PATOPHBIX PadoT.
He npexycmorpeno

4.6. Buapl caMoOCTOSITeJIbHOH PadoOThl CTYIEHTOB M IepeyeHb Y4eOHO-MeTOIHYEeCKOro
olecreyeHns VI CAMOCTOATEJIbHOM padoThl 00y4aromuxcs.

4.6.1. IloaroTroBKa K ayAMTOPHBIM 3aHATHAM

OCHOBHBIMU BUJIaMH CaMOCTOSTEIIbHOU pa6OTLI IIpH U3YYCHUH OUCHUIIIIMHBI SIBIISTFOTCS.
4 MMOATOTOBKA K IMPAKTHUYCCKUM 3aHATHUAM YCPC3 npopa60TKy JICKIUOHHOI'O MaTepuaja 1o
COOTBCTCTBYIOHleﬁ TEME,

‘ M3y4eHHEe TeM, HE BOUICANINX B JICKI[MOHHBIM MaTepuai, HO 00s3aTeNbHBIX COTJIACHO
paboueit mporpaMme IUCIUIUINHEI,

‘ CUCTeMaTH3alMsl 3HaHUI MyTeM IpopadOTKU MPONUIEHHBIX JIEKIIMOHHBIX MaTepHalIoB 110
KOHCIIEKTY JIEKIIMH U yueOHOMY U MOCOOMIO Ha OCHOBAHUU MEPEYHs BOIIPOCOB, BHIHOCHUMBIX Ha 3a4eT;
TECTOBBIX BOIIPOCOB 10 MaTepHaiaM JIEKIIMOHHOIO Kypca.

v IIOJATOTOBKA K TEKYIIEMY M UTOIOBOMY KOHTPOJIIO,

v CaMOCTOATCIIBHOC PCIICHUC MOCTABJICHHBIX 3a/la4 11O 3apaHCC OCBOCHHBIM aJITOPUTMAM.

AYI[I/ITOpHLIC 3aHATUA TPOBOAATCA C MCJIBIHO 3aKpCIUICHUA U yrny6neHmI 3HaHUM MO
JucuuirinHe. B xoae aekumit PACKPBIBAKOTCSA OCHOBHBIC BOIIPOCHI B paMKax paCCManI/IBaCMOﬁ TEMBI,

JACIar0TCA aKICHTbI Ha HauOosee CIIOXKHBIE U HUHTCPCCHBIC IIOJIOKCHHA HN3YydacMOro Marcpualia,
KOTOPLIC JOJI’KHBI OBITh NPUHATHI CTYACHTAMH BO BHUMAHHC. MaTepI/IaJIBI JIEKITUM SBJISIOTCS OCHOBOM



JUTSL TIOATOTOBKH CTYJEHTA K MPAKTHYECKUM 3aHITUSM. [IpakTudeckue 3aHATHS MIPOBOIATCS B GopMme
BEHITIOJTHEHHSI WHKCHEPHBIX PACUETOB C TMapajuieIbHBIM OTBETOM Ha BOMpPOCHL. [IpoBeneHue Takumx
(GbopM MpPaKTUYECKUX 3aHATUN MO3BOJISIET YBA3aTh TEOPETHUECKHUE TOJOKEHUS C TMPAKTUYECKUM
MPOSKTHPOBAHUEM CTPOUTEIILHBIX KOHCTPYKITHIA.

[Tpu MOATOTOBKE K MPAKTHYECKUM 3aHATUSM CTYICHT JOJDKEH:

- U3YYUTh PEKOMEHIYEeMYIO IUTeparypy;

- TPOCMOTPETH CAMOCTOSATEIHHO JOMOJHUTEIBHYIO JIUTEPATYPY IO H3y4aeMOM TEME,

- 3HaTh BONPOCHL, MPEAYCMOTPEHHbIC IUIAHOM TMPAKTUYECKOTO 3aHATUS U IPUHUMATh
aKTUBHOE Y4acTHe B UX 00CYKICHUU;

- 0e3 3aTpyIHEHUs OTBEUYATh [0 TECTaM, IIpejaraeMbIM K KaXKI01 TEMe.

OCHOBHOM LENbI0 MPAKTUUYECKUX 3aHATHH SBISIETCA KOHTPOJb 3a CTENEHbIO YCBOCHHS
MPOWAEHHOTO MaTepHualia, XOJOM BBIIOJHEHHUS CTYACHTAMH CaMOCTOSITEIbHOM paboThl U
paccMOTpeHHe HauboJIee CII0KHBIX M CIIOPHBIX BOMPOCOB B PAMKAX TEMBI MMPAKTUIECKOTO 3aHSATHUS.

4.6.2. llepevyeHb TEM KYPCOBBIX padoT (MPOEKTOB).

KypcoBsie paboThI (ITPOEKTHI) y4EOHBIM IJIAHOM HE MPETYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguIecKux padoT.

PI'P He mnpegycMoOTpeHbl Y4YEOHBIM ILJIAHOM

Pecdepars! yueOHBIM TUTAHOM HE TIPETYCMOTPEHBI.

46.4. IlepeyeHb TeM U Y4eOHO-MeTOAMYECKOro oOecmedeHHs JI CAMOCTOSITEIbHOI
padoThI 00yUarOIMXCH.

O0BEM, u
Tema
Ne . dopma
CaMOCTOSITEIILHOM Y4eOHO-MeToIn4YecKoe o0ecrieueHe
n/i 00yueHHs
paboThI
OYHast

CTpouTelbHbIE MaTepHalbl. MaTepraaoBeieHHeE.
Tema 1. Ctpoenue u .
y TexHOIOrusI KOHCTPYKIMOHHBIX MarepuaioB [Tekcr] :
OCHOBHBIC CBOMCTBA .
1. yueOHuK 11 By30B / B. I'. Mukyssckuii [u ap.] ; mox o6m. | 12

;ﬁgﬁ;ﬁiﬁm pen. B. I'. Mukynbckoro, I'. I1. Caxapoga. - [Se u3z., nom. u
nepepa0.]. - M. : U3a-80 ACB, 2011. - 519 c.

Tema 2. CoipbeBast 36

0a3a MpOU3BOJICTBA

CtpouTtenbHoe MaTtepuanoBeneHue [Teker) : yueOHOe
nocobue / U. A. PriObeB. - 4-e u3n. - Mockaa : IOpaiir,

MaTepHaIIoB. 2012.-701 ¢
[TpupoHbIe ' .

KaMEHHBIE MaTEpHaJIbI
Tema 3. Matepuaisl u [CTpouTtenbHbie MaTepuanbl [TekcT] : yueOHUK Ui BY30B / 48

o [CTPOUTETbHBIX

3  |m3penus us3 K. H. TTortoB, M. b. Kagno. - Mocksa : Ctynent, 2012. - 440
TIPEBECHHBI C
Cemenos, B. C. Heopranudeckue BSKyIIHUE BEIIeCTBa 48

[DnexTponnsrii pecype] : yueobnoe nmocodue / B. C. CemeHOB,

Tema 4. Marepuasie: H. A. Cxanasy, b. A. EQuMoB. — DneKTpoH. TEKCTOBbIE

Ha OCHOBC

4 MUHEPATHHBIX nanHble. — M. : MOCKOBCKHIA rOCY1apCTBEHHBIN
cTpouTenbHbIi yHuBepcutet, Al [1lu Op Menua, O5C ACB,
PactUIason 2016. — 110 c.
http://www.iprbookshop. ru/46048.html
Tema 5. JIBopkuH, JI. 1. CtpouTtenbHOe MaTepruagoBeIeHUE
MuHepabHbIe [Onexrponnsiii pecype] / JI. U. ABopkuH, O. JI. JIBOpKHH.
S [BSDKYIIHE BEIIECTBA M — DJIEKTPOH. TEKCTOBBIE AaHHbIe. — M. : MH(ppa-
MaTepHalbl Ha UX Wmxenepus, 2013. — 832 c.
OCHOBE http://www.iprbookshop. ru/15705.html
6 Tema 6. JIBopkuH, JI. 1. CipaBOYHUK 10 CTPOUTEIBHOMY

Oprannyeckue MaTepUAIOBEICHHUIO [ DIIEKTPOHHBIN pecypc] : yueOHo-




BAKYIIHC BCIICCTBA U
MaTCpHaJibl Ha UX
OCHOBC

npaktudeckoe nocodue / JI. U. JIBopkun, O. JI. IBOpKUH. —
DJIEKTPOH. TeKCTOBBIC naHHble. — M. | UHbpa-NHxenepus,
2013. —472c.

http://www.iprbookshop. ru/13557.html

Bennuko, E. I'. CtpoeHne 1 OCHOBHBIE CBOMCTBA 48
Tema 7. CTPOUTEBHBIX MAaTEPHATIOB [DJIEKTPOHHBIH pecypc] :
Tennousonauuonnsle [yqeoHoe nmocodue / E. I'. Bennuko. — DIeKTPOH. TEKCTOBBIC
7 |1 akycTHUECKHE nanHble. — M. : MOCKOBCKHIA rOCy1apCTBEHHBIN
MaTepHAIIbI CTpOUTENIbHBIN YHUBepcuTeT, Al [Iu Op Menua, 9bC ACB,
2017. —475c.
http://www.iprbookshop. ru/60775.html
Bcero 192

4.6.5. Jlpyrue BUIbI CAMOCTOSATEIbHOI padOTHI CTY/1EHTOB.

He npenycmotpeHo.




4.7. IlepeyeHb TeM M BHJ0B 3aHSITHIi, IPOBOAUMBIX B HHTEPAKTUBHOM opme

Ne MHTepakTUBHBIN
®dopma 3aHATHA Tema 3ansATUA p O0bem, u
/i1 METOI
CTpoeHHe U OCHOBHBIE CBOMCTBA CTPOUTENBLHBIX
1. Jlexiust P p Huckyccus 2
MaTepUaIOB
2 Texuns Tennon30aAIMOHHbIC U aKYCTHYECKHE Tuckycons 5
MaTeprabl
5. @OoHI OLEHOYHBIX CPEeIACTB Js1 IPOBedeHUsI IMPOMEKYTOYHOM
aTTrecTamuu

[TonmHoe omucanue (oOHAA OLEHOYHBIX CPEICTB TEKYIIEH M MPOMEKYTOUYHOW aTTeCcTalllH
of0yJaromuxcs ¢ IMEepeYHEM KOMIIETCHLMH, ONMCaHWEM II0Ka3aTeslled M KPUTEpPHUEB OLIEHUBAHUS
KOMITIETEHIIMM, IIKaJl OLEHUBAHMs, TUIOBBIE KOHTPOJIbHBIE 3aJlaHUSl U METOAMYECKHE MaTepUalibl
IIPEJCTaBICHbI B (DOH/IE OLICHOUHBIX CPEACTB IO JaHHOW JUCLHUIUIMHE B COOTBETCTBYIOLIEM pa3jiene

YMK.
6.

YyeOHO-MeTOANIECKOE 00ecIIedeHe TUCITUTLINHEL.

6.1. Pexomenayemasi TUTepaTypa.

6.1.1. OcHoBHAasi IMTEpaTypa

ABTOp, Ha3BaHHUEC, MECTO U3aaHUsA, U34-BO, I'OJ U3JaHUA, KOJIMYCCTBO
CTpaHHUII

Kon-Bo
IK3.
B OHOI.

Crpourensable MaTepuanbsl. Marepuanosenenue. TexHOI0rus
KOHCTPYKIIMOHHBIX MaTepuaioB [Tekcr] : yueOHuk uist By3os / B. T
Muxkynbsckuii [u ap.] ; mox o6m. pea. B. I'. Muxynsckoro, I'. I1.
Caxaposa. - [5e u3s., nom. u nepepad.]. - M. : U3a-Bo ACB, 2011. -
519c.

30

CrpourenbHoe MaTepuaioBenenue [Tekct] : yueOHoe mocodue / . A.

PriObeB. - 4-e uza. - Mocksa : FOpaiir, 2012. - 701 ¢

20

CrpourenbHbie MaTepuaisl [Teker] : yueOHuk amst By30B / K. H.
[Toros, M. b. Kanno. - Mocksa : Ctyanent, 2012. - 440 c.

20

Cemenos, B. C. Heopranuyeckue BsDKYIIHE BEIIECTBA [DICKTPOHHBIN
pecypc] : yuebnoe nmocooue / B. C. Cemenos, H. A. Ckanasu, b. A.
EpumoB. — DnekTpoH. TeKcToBbIe JaHHbIe. — M. : MOCKOBCKuUi
roCy/lapCTBEHHBIN CTPOUTENbHBINA yHUBEpcUTET, Al [Iu Op Menua,
9BbC ACB, 2016. — 110 c.

20

JBopkuH, JI. . CTpouTenbHOe MaTepHanoBecHue [DIeKTpOHHBIIMH
pecypc] / JI. U. IBopkun, O. JI. JIBOpKUH. — DIEKTPOH. TEKCTOBBIC
nannabie. — M. : Uadpa-Unmxenepus, 2013. — 832 c.

20

JBopxkun, JI. 1. CipaBOYHHUK 110 CTPOUTENBHOMY MATEPUATIOBEICHUIO
[Dnexrponnslii pecypc] : yaeOHO-pakTHUeckoe mocodue / JI. 1.
JBopkuH, O. JI. /IBOpKHUH. — DIEKTPOH. TEKCTOBBIE JaHHbIE. — M. :
WNndpa-Unxenepus, 2013. — 472 c.

20

Bennuxko, E. I'. CTpoeHne 1 0OCHOBHBIE CBOKCTBA CTPOUTEIBHBIX
MarepHaioB [DnekTponHsiii pecypc] : yueoHoe ocobue / E. T'.
Benuuko. — DneKTpoH. TEKCTOBbIE 1aHHble. — M. : MocKoBCKuUi
roCy/lapCTBEHHbIN CTPOUTENbHBIA yHUBEpcUTET, Al [Tu Op Menua,
ObC ACB, 2017. — 475 c.

20




6.1.2. JlonomHUTEIbHAS TUTEPATYPA

Tuxonos, 0. M. CoBpeMeHHbBIE CTPOUTENBHBIE MATEPUAIIBI K APXUTEKTYPHO-CTPOUTEIbHBIE
cucreMsbl 3naHui. Yacts |. CoBpeMeHHbBIE CTPOUTEILHBIE MaTEPHUAIIbI IJIs1 YacTeH 3aHui
[DnexTponnsrii pecype] : yue6HOe nocobue / FO. M. Tuxonos, C. I'. 'onoBuHa, A. .
[[Tapanenko. — DyekTpoH. TekcToBbie nanuble. — CII0. : CankT-IleTepOyprekmii
rocyAapCTBEHHBIM apXUTEKTYpHOCTpoUuTenbHbIN yHUBepcutet, DbC ACB, 2016. — 155 c.
http://www.iprbookshop. ru/74377.html

Tupoxwuii, I'. T. CTpoutenbHOe MaTepuaioBeicHHE [DIIeKTPOHHBIN pecypc] : yueOHOoe mocodue
/ T. T. llupoxkwii, IT. K. KOxuesckuii, M. I'. Boptauiikas ; mox pea. 2. U. barsnoBckuii. —
DNEKTPOH. TEKCTOBEIEC JaHHbIe. — MUHCK : Beimmiimas mkona, 2015. — 461 c.
http://www.iprbookshop. ru/48017.html

6.1.3 MeToanueckue yKa3zaHus JUIsl 00 yJaroIIUXCsl 0 OCBOCHUIO THUCITUTUIHBI

Ne i/t

ABTOD Haspanue ykazanuii N3nmarensc| Toxn
(MaTepHaIoB) TBO W3IaHUA

DJIeKTPOHHBIE NOJHOTeKCTOBbIe pecypchl Hayunoii 0udamorexu JIHAY

HammMmenoBanme pecypca Csenenud o HpaBOO6J'IaI[aTCJ'IC AIIPGC B CCTU I/IHTepHeT

6.3. CpeacrTBa obecneyeHHsi 0CBOCHUS JUCHUTLINHBI.

6.3.1. KomnbloTepHblie 00y4aoiye 1 KOHTPOJUPYIOLIUEe NPOrPaMMbl.

OyHKIUS TPOrpaMMHOTr0 obecreyeHus
Bun yuebnoro | HammenoBanue mporpaMMHOTO

3aHATUA obecreyeHus MOICIINPY
KOHTPOJIb 06yqafoma;1
romias

Jlexuun JIupa 10.12 + + +

[MpakTrueckne PJlupa 10.12 + + +

6.3.2. Ayauo- u BHI€ONOCOOHS

He npenycmoTpenbl

6.3.3. KoMnbloTepHbIe Mpe3eHTAIUH Y4eOHbIX KYPCOB.
He nmpenycMmoTpeHbI




7. OnucaHue MaTepHAJbHO-TEXHUYECKO 0a3bl, He0OXOAMMOH I OCylleCTBIEHHS
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUIJINHE

HaumenoBanue 060pynoBaH-

Ne | HBIX yueOHBIX KaOUHETOB, [lepevyenb OCHOBHOTO 00OPYAOBaHUS, TPUOOPOB U
n/mt | 0OBEKTOB ISl MPOBEICHHS MarepHuaioB
3aHATUN
1  JlexunoHHBIE ayAUTOPUU - BUCONPOCKIIMOHHOE 000py0BaHUE [T MIPE3CHTALHA;
- CpencTBa 3BYKOBOCIIPOU3BEICHMUS;
- JKpaH,;
- BBIXOJl B JIOKAJIbHYIO ceTh U VIHTepHeT.
2  |Ayoutopuu Ui TIPOBEACHHUS| - BHUJIEONPOEKLHUOHHOE 00OPYAOBaHME Uil IIPE3eHTALNH;
1a0OpaTOpHBIX M NPAKTHuYe{ - CPEACTBA 3BYKOBOCIPOM3BEICHUS,
CKHX 3aHATHI - JKpaH,;
- BBIXO/ B JIOKQJIbHYIO ceTh U MHTEpHET.
- pgoctyn k11O Jlupa 10.123nekrpoHHBle  y4eOHO-
METOAMYECKHE MaTepHaIbl.
3. |Ayautopuu JUis IpynIOBbIX U 3JIEKTPOHHBIE YUeOHO-METOJUUECKUE MaTePUalIb
VHIMBUTyaJIbHBIX
KoHCynbTanui (2¢-402)
4.  [Tlomeuienue sl XpaHEHHS U 3JIEKTPOHHBIE YU€OHO-METOJUUECKUE MaTEPUaIIb

NpO(UIAKTUIECKOTO  00CITy-
PKUBaHHS y4eOHOTO 000pyIo-
BaHUs (J1abopaHTCKas aya. 2C

402)




8. MexaucuuminHaAPHbIE CBSI3H

IIpoToxo.

corjiaCoBaHus pa6oqel71 IIpOorpaMMseIl C IPYIruMu AUCHUIITIMHAMUA

HanMeHoBaHue TUCIIUTIIIAHEIL,

Kadenpa, ¢ koTopoit

[pennoxenus 06 us-
MEHEHUSX B paboueit

C KOTOPO# IPOBOAMIOCH MIPOBOIIIIOCH [Moamucek 3aB. kadempoit
nporpamme. 3aKIroYeHHe
COIJIACOBaHNE COITIacOBaHUE
00 UTOTaX COIIaCOBaHUS
Kadenpa
MPOEKTHPOBAHHUS

COHpOTI/IBJ'IeHI/Ie MaTepuajioB

CEJIbCKOXO03SIICTBEHHBIX
00BLEKTOB

COIr1aCoBaHO




JIuct u3mMeHenuit padboueil mporpamMmmel

Ipunoxenue 1

Howmep
U3MCHCHUA

Homep
MPOTOKOJIA
3ace/iaHus

kadeapsl U gata

CtpaHulpl ¢
M3MEHEHUSIMU

IlepedeHnb OTKOppPEK-
TUPOBAHHBIX ITYHKTOB

[Toanucs 3aBe-
JTYIOIIETO
kadeapoii




Ipunoxenue 2

JIMcT nepuoauecKux MpoBepoK paboyeit mporpamMMsl

JloJKHOCTHOE JIMIO, MTPO-
BO/IMBILIEE POBEPKY
®.1.0., 101KHOCTb,

Hara

[TorpebHOCTH B
KOPPEKTHPOBKE

IIepedyens myHKTOB, CTP.,
pa3aennoB, TPeOYOIINX
VU3MEHEHUI




Ipunoxenue 3

MUHUCTEPCTBO CEJILCKOI'O XO3S1UCTBA POCCHUICKON ®EJEPALINNU
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/[J)KETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICILIET'O OBPA3BOBAHUS «JIYTAHCKUM T'OCYJAPCTBEHHbBIN ATPAPHBIN
VHUBEPCUTET UMEHHU K.E. BOPOILIMJIOBA»

Kadenpa IIpoekTrpoBaHus ceIbCKOX03CTBEHHBIX 00OBEKTOB

®OH/JI OHEHOYHBIX CPEACTB
ITo mucuunimnHe Moy «CTpouTENIbHBIE MAaTEpHAIIbD»

Hamnpasnenue noarorosku: 08.05.01 «CTpouTtenbcTBO YHUKATIBHBIX 3AaHUN U COOPYKEHUN;
[Tpodwib: «CTpOUTENHCTBO BEICOTHBIX M OOJBIIENPOJIETHRIX 3MaHUN M COOPYKEHHII»

YpoBeHb MPo(hecCHOHATFHOTO 00Pa30BaHUS: «CIICIIUATATETY
T'onx Havama moarorosku: 2024

Jlyraunck, 2024



1. HEPEYEHb KOMIIETEHIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXKEHUS KOMHE:J‘TEHIII/II‘/JI,
C YKA3ZAHHUEM 3TAIIOB UX ®OPMUPOBAHUS B TIPOLUECCE OCBOEHUA OBPA3OBATEJIBHOU

INPOI'PAMMUBI
Kon dopMyaMpoBKa Nuaukatopel  [Jtan [Inanupyembie HanmenoBanune mopysnei u HanmenoBanue
KOHTPO- | KOHTPOJIMPYEMOM |  JOCTUIKECHHUS (ypoBeHb) pe3yibTaThl 00ydeHus | (MJIH) pa3zaesioB AUCIUILIAHBI OLICHOYHOTI'O CPEACTBA
JUPYEMOH | KOMIETEHIMH KOMIICTCHIIMM  (OCBOEHUSA Texymmit  [IIpomexyro
KoMIIE- KOMIIETEHIIN KOHTPOJIb YHasi
TEHIUU 151 arrecTauus
OI1K-3 Criocoben OIIK-3.1 [lepBblii sTan[3HaATH! Tema 1. Ctpoenue u ocHOBHBIE [TecThl 3auer
[IPUHUMATH Onucanue (moporoBelit |BIOOP CTPOUTEIBHBIX  |CBOHCTBA CTPOMTEIBHBIX 3aKpBITOTO
[pelIeHus B OCHOBHBIX CBEJICHUH [ypPOBECHb) MaTepHaJIOB [ MaTepUaIOB TUIA
npoecCHOHAIBHO 00 00bEKTax U CTPOUTENBHBIX Tema 2. CoipbeBas 6aza
M IeITeIbHOCTH, [[IPOLEeccax KOHCTPYKLIMHI U MMPOU3BOJICTBA CTPOUTEIIBHBIX
KCIIOb3Ys rpodeccnoHambHOM 15631 (17071 Martepuanos. [IpupoaHbie
TEOpPETUYCCKHE  |IEATEIbHOCTH KaMEHHbIE MaTeprabl
OCHOBBI, MOCPEACTBOM Tema 3. MaTtepuaiibl 1 U31eIus
HOpPMAaTHUBHO- VICTIOJIb30BaHUs U3 IPEBECUHBI
npaBoByto 0a3y, [IpodeccuoHanbHON Tema 4. Marepualibl Ha OCHOBE
MPAKTUYECKUI TEPMUHOJIOTHH MUHEpaJIbHBIX PACIIJIaBOB
OIIBIT Tema 5. MuHepanbHbIe TecTbl 3ayer
KaIUTaJIbHOTO OIIK-3.4 Betbop  Bropoii 31am [YMeTs: BSDKYILME BEIIECTBA U OTKPBITOTO
CTPOUTCIBCTBA, 3 HOPMATHBHO- (mponBUHYT [BBIOMPATH BUABI MaTepHUalibl Ha UX OCHOBE THUIIA
TAK)KE 3HAHUSA O  [[IPABOBBIX, bIil ypOBEHB) HOPMATHUBHBIX Tema 6. Oprannueckue (Bompocs! ast
COBPEMEHHOM HOPMAaTHUBHO- TOKYMEHTOB, BSDKYILME BEILIECTBA U omnpoca
[YPOBHE €T0 TEeXHUYECKUX WIIH PETJIaMEHTUPYIOIINX  [MaTepUalbl HA UX OCHOBE
[pa3BUTHS HOpPMAaTHBHO- MPOU3BOJICTBO U Tema 7. TennouzonsiioOHHbIE U
METOANYECKHIX MPUMEHEHNE AKyCTHYECKHE MaTepuabl
TTOKYMEHTOB IS CTPOUTENBHBIX
pelIeHus 3a1a4 MaTepUaoB
npodeccuoHaTbHON
NesTelIbHOCTU
[IpakTuyecku [3auer
€ 3aJ1aHus
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DopmynHpoBKa
KOHTPOJIMPYEMOM
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IOCTIKEHUS
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CTPOUTENIbHBIX
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CTPOUTEIIbHBIX
KOHCTPYKIIMHN U
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CTPOUTEIBHBIX
KOHCTPYKITUH

HaumenoBanue monynei u
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OLICHOYHOTO CpPEeCTBA




OIIUCAHUE MOKA3ATEJEN U KPUTEPUEB OIIEHUBAHUSA

KOMIIETEHIIUIA, ONUCAHUE IIIKAJI OIEHUBAHUSI

Ne | Hanmeno | Kparkas IIpencrasnen | Kputepnu oneHHBaHUSA Ixana
n/ | BaHme XapaKTEepHUCTHKA ne OIICHUBAHHUS
i OLICHOYHO | OLIEHOYHOT'O CPE/ICTBA OLICHOYHOT'O
O cpenctBa B
CpeacTBa ¢onme
1. | Tecr Cucrema TecroBble B recre Bemmonneno 90-100% Ouenka
CTaHAAPTU3UPOBAHHBIX | 3aJIaHHs 3alaHuH «Omauunox (5)
3a/IaHMi, TI03BOJISAIONIAS B tecte BhmonHeHo Oonee 75- | OreHka
H3MEPHUTH YPOBEHb 89% 3ananmii «Xopowox (4)
3HAHWH. B Tecre sBemonneno 60-74% | Ouenka
3aIaHnui «¥Yoosnemsopu
menvho» (3)
B Tecre BemomHeHo menee 60% | Ouenka
3a[aHui «Heyoosnemsop
umenvro» (2)
Bonpmast wacte onpenencHuid He | OmeHka
TIPE/ICTaBIICHA, mbo | «Heyoosnemesop
TIpeJicTaBICHa c rpyObiMu | umensro» (2)
OIMMOKAMHU.
2. | Ompoc ®dopma paboThl, Bomnpocer k [IponemMoHCTpHpOBaHBI Ouenka
KOTOpasi O3BOJISIET orpocy Mpe/IIoiaracMble otBeThl; | «Omauuno» (5)
OIICHUTB KPYT030D, MIPaBUIILHO HCTIONTb30BaH
YMEHUE JIOTHICCKH IrOpuT™M 00OCHOBAHUM BO BpeMs
MOCTPOUTH OTBET, paccyxIeHuni; ecTh  JIOTHKa
yMEHHUE pacCyXICHUM.
MIPOAEMOHCTPUPOBATH IIponeMoHCTpUpPOBaHBI Ouenka
MOHOJIOTHYECKYIO peUb TperoiaraeMele  OTBETHI; €CTh | «Xopouio» (4)
Y UHBIE JIOTHKa paccyxIeHunH, HO
KOMM YHUKATHBHBIC HETOYHO KCIIOJIb30BaH aJrOPUTM
HaBBIKU. Y CTHBIN OIIPOC 000CHOBaHU BO BpeMsI
o0nagaet OONBITIMH paccyXOeHui M HE BCE OTBETHI
BO3MOXKHOCTSMHU TIOJTHBIE.
BOCIIUTATEIbHOI0 ITpoxemoHCTpUpOBaHBI Ouenka
BO3ACUCTBUS, CO3/1aBast npearoiaraeMple  OTBETHI, HO | «Ydoenemeopu
YCIOBHS IS HETIPaBIILHO Hcnonb3oBaH | meabro (3)
HedopMaTbHOTO aNTOpUTM 0OOCHOBAHUH BO BpEeMS
oOmeHus. paccyXIeHuH; OTCYTCTBYET
JIOTHKA PacCyKICHUH; OTBETH HE
TIOJTHBIE.
OTBeTHI HE MPE/ICTABIICHEL. OrneHka
«Heyoosnemesop
umenvro (2)
3. | Mpakrny | Hampasneno Ha [paktigeck | [IpomeMoHCTpUpPOBAHO Ouenka
ecKmne OBIIQJICHUE METOIaMU U | He CBOOOTHOE BIIAZICHUE «Omauunox (5)
(1aGopar | MerouKamMuu3ydaeMol | (raboparopH po(heCCHOHATEHO-TIOHATHIHHBIM
OpHBIEe JUCIUTUTAHBL. J1J1s1 bIe pabOTHI) anmaparoM, BIaJeHUE METOIaMH
paGoTel) | pelleHus IpeasaraeTcs | 3aJaHus U METOJIUKAMU JUCIUTUIAHBIL.
3a1aHus peLINTh [Toxa3zaHsI crrocoOHOCTH
KOHKPETHOE 3aJIaHHe CaMOCTOSTEJILHOTO MBIIIUICHHS,
(curyamuto) 0e3 TBOPUYECKOH aKTUBHOCTH.
NPUMEHEHUS 3ajaHue BBITIOJIHEHO B [IOJHOM
MaTEeMaTHYSCKUX oOBeMe.
pacyeros. [IponemoncTpupoBano BianeHue | OmeHka
PO eCCHOHATTLHO -TIOHATHITHBIM «Xopouo» (4)

amnmaparoM, OPH  NPUMEHEHHU
METOA0B U MECTOANK NJUCIIUITJIMHBI
HC3HAYUTCIIbHBIC HETOYHOCTH,
TOKa3aHbl CIIOCOOHOCTH
CaMOCTOSITEIILbHOTO  MBIIIIEHHS,

TBOPYECKOI aKTHMBHOCTHU.

3a)1a}me BBIIIOJTHCHO B IIOJTHOM
06’BCMC, HO C HCKOTOPBIMU
HCTOYHOCTSAMMU.




No | Haumeno | Kparkas IIpencraBnen | Kpurepuu oueHuBanus [lIxana
n/ | BaHme XapaKTEepHUCTHKA ne OIICHUBAHHUSA
1§ OIICHOYHO | OIICHOYHOTO CPElCTBa OLICHOYHOTO
O cpeiacTBa B
CpeacTBa ¢onme
[IponemoncTpuposano BiageHue | OreHka
npodecCHOHANBHO-TIOHATHITHBIM «¥Yoosnemeopu
anmnapaToM Ha HHU3KOM YpOBHE; menvno (3)
JOIYCKArOTCS OmMOKK  TIpH
MIPUMEHEHUH METOIOB I METOUK
ACIUTUIAHEL. 3ananue
BBITIOJTHEHO HE TTOJTHOCTHIO.
He npoaeMoHcTprpoBaHo | Onenka
BIIaJICHHE npodeccroHa bHo- | «Heydosremsop
TOHSATHHHBIM anmaparoM, | umensro» (2)
METOaMHU u METOJMKaMH
JUCIUTUTAHBIL. 3ananue HE
BBITIOJTHEHO.
4.1 | 3auer 3ayeT BHICTABISACTCA B Bomnpocsr [oxazano 3HaHNE TeopuH | «3a4TeHO»
pe3yJIbTaTe IOABEACHUS | 3a4eTy BOIIPOCa, MOHATHHHOTO armapara;
UTOTOB TEKYIIIETO YMEHHE COJIEPKATENILHO H3JIaraTh
KOHTPOJIS. 3a4eT B CYTh BOIIPOCa; BJIaJICHUE
(hopme UToroBoro HaBbIKAMHU  apryMEHTALUH U
KOHTPOJISI TIPOBOUTCS aHanm3a  (aKkToB,  SIBJICHUIA,
JUTS 00 yJarOIIuXCs, MPOIIECCOB B HX B3aWMOCBS3H.
KOTOpEIC HE CIIPABHUIINCH BrictaBmsercss  oOydarormemycs,
C 9acThIO 3a/TaHIH KOTOpBIH ocBom He MeHee 60%
TEKYIIETO KOHTPOJIS. MIPOTPaMMHOTO MaTepuaia
JICITUTIIAHBL.
3HaHUe MNOHATHIHOTO ammapaTta, | «He3auteHo»
TEOpHHU BOIIPOCA, He
NPOJEMOHCTPUPOBAHO;  yYMEHHUE
aHaIM3UPOBATH yaeOHBIH
Marepua He
NPOJEMOHCTPUPOBAHO; BIIaJICHUE
AHAJTUTHYCCKAM criocobom
M3JI0KCHHST BOIIPOCA U BIIAJICHUE
HAaBBIKAMH  apTYMCHTAIlUd  HE
MPOJIEMOHCTPHUPOBAHO.
OOyuarommiicsi OCBOMJI MeEHee
60% mnporpaMMHOro MaTepualia
JICITUTIIHHBL.
4.2 | 3auer 3auer BBICTaBISICTCS B | TecTOBEIC B Tecre BemomaeHo 60-100% | «3aureHO»
pe3yJibTaTe MOJBENSHHS | 3aJaHus K | 3amaHuiA
WUTOTOB TEKYIIETO | 3a4eTy B Tecre BhimosnHeHO menee 60% | «He 3auteno»
KOHTpoNs.  3aueT B 3aJJaHuH
dhopme HUTOTOBOTO
KOHTPOJISL ~ TIPOBOJUTCS
big ¢ 0o0yJarommxcs,

KOTOPBIC HC CIIPABUIIUCH
C YacCTbIO SaI[aHI/Iﬁ
TCKYIICT'O KOHTPOJIA.




3. THITIOBBIE KOHTPOJIBHBIE 3AJAHUSA NJIU UHBIE MATEPHAJIBI,
HEOBXOJUMBIE 151 OLIEHKH 3HAHWI, YMEHWI, HABBIKOB U (WJIN) ONBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIUX DTAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIU B ITPOIIECCE OCBOEHHW S OBPA3OBATEJIBLHOM ITPOT'PAMMBI

OueHovHbIe cpeACTBA s MPOBEIeHNUs TEKYIEro KOHTPOJIA
Texyiuii KOHTPOJIb OCYIIECTBISETCS MPENoiaBaTeeM JUCIUILIMHBI IPU TPOBEICHUH 3aHATHIA
B (hopMe TECTOBBIX 3aJlaHUI, YCTHOTO OIPOCa U MPAaKTUYECKUX 3a/1aHui (J1JaOOpaTOpHBIX paboT).

OIIK-3. CnocobeH mpuUHUMATh pEUIeHHs B MNPO(YEeCCHOHAIBHOW JEATENbHOCTH, HWCHOJb3Ys
TEOPETUYECKHE OCHOBBI, HOPMAaTHBHO-NPaBOBYIO 0a3y, NPAKTUYECKUH OMNBIT KaUTaJIbHOIO
CTPOMTENBCTBA, a TAK)KE 3HAHHUSI O COBPEMEHHOM YPOBHE €0 pa3BUTHS

IepBrlii 3Tan (MOPOTroBoOii YPOBEHB).

Bomnpocs! ai1s TeKyIIero KOHTposis

1 OcHoBHBIE HampaBIeHUS TEXHHYECKOTO Mporpecca B 00IaCTH CTPOUTEIBHBIX MaTepHAIIOB,
W3AEJIUI U KOHCTPYKIUM.

2 llonstme wmarepuanoBeaeHus. Kiaccuukanus CTPOUTENBHBIX  MaTepHANIOB IO
Ha3HavyeHuto. [IoHATHE CTPYKTYphI MaTepuaia (MaKpOCTPYKTypa, MUKPOCTPYKTypa). [loHstue cocraBa
(xumMHYecKuid, MHUHEpaJbHBINA, (a30BbIi COCTaBbl). B3auMOCBS3b cOCTaBa, CTPOCHUS M CBOWCTB
Mmarepuana.

3 IlapameTpbl COCTOSIHUS M CTPYKTYPHBIE XapaKTEPUCTUKU CTPOMUTEIbHBIX MaTepHanoB
(MCTUHHASA, CPEIHSIsI, HACKIITHAS M OTHOCUTEINIbHAS TUIOTHOCTH, IOPUCTOCTH (B T.4. BUABI HOPHUCTOCTH H
e€ BIMsHKME Ha Pa3lIMYHbIC CBOWCTBA Marepuaia), KodQ(UIMEHT IOTHOCTH, yAeIbHas ITOBEPXHOCTB).
MeTo1bl UCTIBITaHHUS.

4 Tunpodusuyueckue CBOWCTBA CTPOUTEIBHBIX MATEPUaIoB (TMIPOCKOIHYHOCTD, BIAKHOCTB,
BOJIOTIOTJIONICHNE,  BOJOHETPOHUIIAEMOCTh,  BOJOCTOWKOCTB, ~MOPO30CTOHKOCTh, KOA((UIIHEHT
HACBIILEHHS, MapOINpPOHHUIIAEMOCTh, BIIAXKHOCTHbIE JedopManuu). 3aBUCUMOCTb 3THX CBOICTB OT
CTPYKTYpBI MaTepHaa.

5 O@OusHKO-MEXaHWYECKHE CBOWCTBA CTPOUTENFHBIX MAaTEpUANOB (IIPOYHOCTH, TPEAe
HIPOYHOCTH, Iedopmaru, TBEPIOCTh, HCTUPAEMOCTb, YCIIbHASI IIPOYHOCTD).

6 Temnopusznyeckue CBOWCTBA  CTPOUTENBHBIX  MaTrepHajoB  (TEIJIONPOBOJHOCTS,
TEPMUYECKOE COIMPOTHUBIEHHE, TEIUIOEMKOCTh, OTHEYMOPHOCTb, OrHECTOMKOCTh, KO3((UIMEHT
JIMHEHHOTO TEMIIEPAaTYPHOTO PACIIMPEHUS, TOPIOYECTh).

7 [TonsaTne HAaJIE)KHOCTU. be3oTka3HOCTS. J1oJIroOBE€4HOCTS. CoxpaHsieMOCTb.
PeMOHTONIPUTOAHOCTB.

8 Oopasern cranpHON apmarypbl umeeT maccy 107,5 r, a mpu B3BemmBanuu B Bojae 93,7 T.
Omnpeznenute CpeHION MIIOTHOCTh MaTepUaa.

9 O6paser; CTPOUTENFHOTO MaTepHalia, MOPHUCTOCTh KOTOPOTO OTJIMYHA OT HYJISI, UMEET Maccy
39 r (B cyxoMm cocrosinum). [loBepxHOCTh OOpasna mokpbum mnapadguHoM. Macca oOpasna mpu
B3BeLIMBaHUU B Boje coctaBuia 19,7 r. Ilapaduna uspacxonosano 0,7 r, miaotHocTs napaduna 0,9
r/cm3. OnpeaenuTh CpeIHIO INIOTHOCTh CTPOUTEIBHOTO MaTepuaa.

10 PaccuunTaiiTe mopucTOCTh CTPOMTENBHOIO MaTepualla, €cild M3BECTHO, YTO €ro MCTHHHAs
IUIOTHOCTD paBHA 2450 kr/M3, a cpeHss mIoTHOCTH 1620 Kr/M3.

11 CrpoutenbHblii MaTepuad B CyXOM COCTOSIHUM HMEET Cpe/HIo IoTHOCTh 1580 kr/m3.
Marepuan morpy3wid B BaHHY C BOJOH M BBIJIEpXajdd B HEH 10 MOJHOTO HACHIILEHHs, TOCIE Yero
CpedHsisi TUIOTHOCTh MaTtepuana yBenwumitack 1m0 1920 kr/m3. Omnpenenute OTKPHITYIO MOPUCTOCTD
Mmarepuarna.

12 CrpouTensHBII MaTepwad B BO3IYIIHO-CYXOM COCTOSSHUM WMEET CPEIHION TUIOTHOCTD
1500 xr/m3, a BnaxkHocTh 4%. Marepuan morpy3swid B BaHHY C BOJOH W BBIAEpXadd B HEU 10
MIOJTHOTO HACBIIICHUS, TOCJE Yero CpemHssl IUIOTHOCTh yBenmumiack no 1860 kr/m3. Omnpenenuts
OTKPBITYIO TOPUCTOCTh MaTepHaa.

13 CripbeBas 6a3a IpOM3BOJCTBA CTPOUTEIHFHBIX MaTepHaioB. Bo3MOKHOCTH HCIIOIE30BAHHS
TEXHOTEHHBIX OTXO/IOB B IPOU3BO/ICTBE CTPOUTEIILHBIX MAaTEPUAIIOB.



14 TlonsTme MuHepasna, ropHOMl mnopoxsl, crnaiHocTu. CraHaapTHas LIKada TBEPAOCTH
MuHepasioB. Kiaccupukamuss TOpPHBIX MOPOA MO TEHETHMYECKOMY NPU3HAKy. MarMaTHYecKue,
0CaJI0YHbIC, METaMOP(PUIECKHE

15 MarmaTtuueckue ropHbele nopoisl. Krnaccupukanus mno ycnoBussM 00Opa3oBaHMSL.
OcobeHHOCTH cOCTaBa, CTPYKTYphl H CBOMCTB. llpuMmeppl MarmMarudeckux TOPHBIX MOPOJ.
[TpuMeHeHne B CTPOUTENLCTBE

16 Ocanounsie ropusie mopoasl. Knaccudukanus mo ycnoBusMm obpazoBanus. OcoOeHHOCTH
COCTaBa, CTPYKTYPbI U CBOMCTB. [IpuMepsl 0caf0UHbIX TOPHBIX TOpo1. [IprMeHeHrne B CTPOUTENBCTBE.

17 Meramopduueckue ropHble MOpoabl. OCOOEHHOCTH COCTaBa, CTPYKTYPHI M CBOWCTB.
[Tpumepsl MeTamMop(rUYeCcKUX TOPHBIX MOpo. IIpuMeHeHe B CTPOUTENBCTBE.

18 OcHoBHBIE BUABI IPUPOIHBIX KAMEHHBIX U3/ICITUI U UX CBOWCTBA.

19 OcobGeHHOCTH IpEeBECHHBI KaK CTPOUTEIBHOr0 MaTepraia. OCHOBHBIE ITOPO/IbI IPEBECUHBI,
IPUMEHSIEMbIE B CTPOUTEIILCTBE

20 Makpo- ¥ MHKpPOCTPOCHHME ApEBECHHBbI. BiusHHEe 0COOEHHOCTEH MHKpPOCTPYKTYpPHI Ha
CBOMWCTBa JpeBeCHMHBbl. Buapl Biaru, cozepkaiieiics B JpeBecHHe. PaBHOBecHas W CTaHJapTHas
BJIQXXHOCTh, MpEIeNl TUTPOCKOMMYHOCTH. BiMsHME BIaXHOCTH Ha SKCIUTyaTal[MOHHBIE CBOHCTBA
JPEBECUHBI.

21 ®uznuKko-MeXxaHWYEeCKHe CBOMCTBA JpeBecHHbl. CTaHIapTHBIC METObI UCTIBITAHMS.

22 Tlopoku ApeBecWHbI. BiusiHHE HAaIM4YUS TTOPOKOB JPEBECHHBI Ha €€ SKCIUTyaTallMOHHBIE
CBOMCTBA.

23 IlpuumHBl W MeEXaHWU3M THWIOCTHOTO pPa3pyLICHUs JPEBECHHBI. METOAbl 3alluThl
JPEBECUHBI OT THUEHU. 3allluTa IPEBECHUHBI OT OMOJIOIMYECKOro MOBPEXKICHH. 3aluTa JPEBECUHbI
OT BO3TOpaHUsl.

24 Marepuanbl ¥ U3JENHs U3 APEBECUHBI B/IOJIb BOJIOKOH M MPH CTaTUYECKOM M3THOE, €Clii B
YCIIOBHSAX BIAXHOCTH 22 % 3TH XapaKTEPUCTHKH PaBHBI COOTBETCTBEHHO 36 1 62 MITa.

25 OmnpenenuTh BO CKOJIBKO pa3 AyO MPOYHEE COCHBI, €CIIM U3BECTHO, YTO Ipee IPOYHOCTH
IIpH CKATUU BJOJH BOJIOKOH 00pasiia COCHBI ¢ BIKHOCTHIO 16% cocraBnsier 52,5 MIla, a ycunue,
IpY KOTOPOM paspyIaeTcs oopaserr Ayda craHaapTHO#M BiakHOCTH, paBHo 2900 kre (29000 H).

Bropoii 3Tan (10poroBoii ypoBeHb).
Bonpoce! ko BTopoii pyOexHOM arTecTaiun

1 IIpenMymiecTBa U HEJAOCTATKU KEPaMHMKHU Kak CTPOMTENbHOTO Marepuaia. Kinaccuduxanus
KepaMHYECKUX MaTepHaoB.

2 CocraB M CBOICTBa IJIMH KakK CBIpbS JUISL CTPOMTENBbHOM KepaMHMKH. XHMHUYECKHH,
MHHEPaIbHBIA, TpaHyIOMETpUYEeCKUil coctaB rimH. JloGaBkum K rTiamHam  (OTOIIAroIIHME,
wiacTuuuupyromiye, miaBHu, mopoodpaszyrouue 1 ap.).

3 IIpuHUMIIBI MPOU3BOJACTBA CTPOUTEIbHOM KepaMuku. Cyxoi, >KECTKHUM, NIacTU4ecKui,
HITUKEPHBIA criocoOsl (hopmoBanus. [Iporiecchl, mpoucxoasiye npu 00XKUre CbIpbeBOil CMeCH.

4 CreHoBble kepamuueckue Marepuanbl. Krnaccudukanus. [lokasarenn kauecTBa,
TeXHUYecKHe TpeboBaHusa. MapKupoBKa.

5 OO6nunoBouHble kepamuueckue wusaenus. Kiaccudukanus, cpoiictBa. Kepammueckue
W3JIENHSL U1l KPOBJIM U IEPEKPBITHH.

6 CneumanbHble BHIbl KepaMHUKU. KIMHKEpHBIH KHUpPIHMY, TEXHUUYECKHE TpeOOBaHMUS.
KucnoroynopHsie 1 orHeynopHble kepamuueckue MaTepuaibl. OCOOEHHOCTH TEXHOJIOIMU U CBOMCTBA.

7 JluctoBble cTekja (OKOHHOE, BHUTPUHHOE, ApMHUPOBAaHHOE, YBHOJIEBOE, 3aKaJIEHHOE,
MHOTOCJIOIHOE, TETJIONOIJIOIAIoIee, TEIIO0TPAXKAOIEe CTEKIIO U T.1.).

8 Cseronpo3paunble w3enuss W KOHCTPYKIMU. CTEKIsTHHBIE OJOKH, CTEKJIOMaKeTHl,
npoduibHOE cTeks10. OOTUIIOBOYHBIE U3/IETHS U3 CTEKJIA.

9 ®dusnKo-MeXaHWYECKUE CBOWCTBA METAJIOB. BimsiHMe pa3iuyHBIX (aKTOPOB HA CBOMCTBA
cTajen.

10 Apwmarypuas cranb. Kiaccuduxanms. Pu3HMKO-MEXaHHMYECKHE CBOMCTBAa apMaTyphl.
Knaccel apmaTypbl. ApMaTypHbI€ U3ETHSL.



11 Omnpenenuth Maccy ruHBL, HeoOxomumor anst nomydenus 10 000 mryk (maprum)
MOJTHOTEJIOTO KEPAMUYECKOT0 KMpIMYa HOpMaIbHOTo (hopMaTa co cpeanei mrotHocthio 1800 kr/m3.
Brnaxuocts runbl o Macce 15%, a motepu maccel ipu mpokanmBanuu 10% ot maccel cyxoit

TJIMHBL. Y4ecThb, 9To Opak, 00pa3yromuiics B MPOLecce MPOU3BOICTBA, cocTaBiseT 2% Bcei
napTuu kupnuya. Biaaxxaocts rimnasl 12 %, notepu npu npokanusanuu 10 % oT Macchl CyXoi TIIHMHBL

12 CpenHsis INIOTHOCTh KEPAMHUYECKOTO KUPIKUYa, M3roTOBIeHHOro U3 Hee, 1700 kr/m3.

Kakoe xonnyectBo kupnuda pazmepom 65x120x250 mm MoxHO Tomy4auTh 13 10 T riuHbI?

13 TIloptnananement. CbIpbe, MOHIATHE O MPOM3BOJACTBE, XUMHUYECKUNW W MUHEpaIbHBIN
COCTaB KJIMHKepa.

14 Tloka3zarenu KavyecTBa MOPTIAHIICMEHTa (XUMHUYCCKUN, MHHEPAIbHBIN, BEIIECTBCHHBIN
COCTaBbl, MapKku (KJIacChl), BOJOMOTPEOHOCTh, CPOKH CXBAThIBaHHs, TOHKOCTb IIOMOJIA,
PaBHOMEPHOCTh U3MEHEHUs 00beMa). AKTUBHOCTh, MAPKH M KJIACCHI MOPTIAHAIIEMEHTA

15 OcHoBHBIE HaNpaBIEHUS PETYIUPOBAHUS CBOICTB MOPTIAHILIEMEHTA.

16 3akon npounoctd 6eToHa (hopmysibl U rpadukn). OU3HYECKHT CMBIC OCHOBHOTO 3aKOHA
POYHOCTH OeToHa

17 IlonsiTHe O KiMaccax M MapKax Tspkenoro 6eroHa. CTaHgapTHBIE KJIACCHI TSDKEIOTo OeToHa
1o npouHoctu. ba3oBbie (hopMbl 1 pazMepbl 06pa3oB. MeTo bl ONpEIEICHUS.

18 [oka3aTenu KauyecTBa M CBOMCTBA TSKEJIOTO OETOHA.

19 TlocnemoBaTenbHOCTh pacdyéTa HAYAIBHOTO COCTaBa TshKENMoro OeroHa. JlabopaTopHbIii U
pabounii coCTaBbI.

20 BnusHME TPOW3BOACTBEHHBIX (AKTOPOB HA Ka4yecTBO OCETOHA (IIPUTOTOBJICHUE H
yIUIOTHEHHE OCTOHHO# CMECH, YCIIOBHsI TBEPACHUS OCTOHA).

21 VYxonm 3a TBepACOIIMM OETOHOM MOHOJMTHBIX KOHCTPYKUUH. CHocoObl yCKOpeHus
TBEpACHUS OETOHA B KOHCTPYKIMSIX. BiausHue Temneparypsl Ha TBepieHuE OeTOHa.

22 Menko3epuuctelii  Oeron. Ilpumensiemple wmarepuanbsl. OCOOCHHOCTH — TEXHOJOTHH,
CTPYKTYpBI U cBOMCTB. O01acT NPUMEHEHUS.

23 Jlerkuii 6eToH Ha MOPHUCTHIX 3anoiHuTensax. Knaccupukanus. [Ipumensembie MaTepraibl.
[Toxazarenu kauecTBa U cBoicTBa. O0IaCTH IPUMEHEHUSI.

24 Slueuctsie Oeronbl. Kiaccudukanusa. CeipbeBble MaTepuaibl, MOHSATHE O MPOU3BOJICTBE.
[Tokazarenu kauecTBa, CBOWCTBA U 00JIACTH PUMEHEHUS

25 Jo6aBku B OETOHBI (nmactTudukaTopsl, YCKOPHTEIIH, 3aMeINTENH,
BO3JIyXOBOBJICKAOMIHe, TUAPOo(GoOU3UpyIOIINe, MPOTUBOMOPO3HbIe). HasHadeHue, 3QPEeKTHBHOCTH
HNPUMEHEHHUSI.

26 Tloustue o »xene3oberoHe. CyImIHOCTH JKelne300€TOHA KaK CTPOUTEIBHOTO MaTepHuaa.
JlocToMHCTBa M HEAOCTAaTKU >kene3o0eroHa. Ob6nmacTh mpuMeHeHus xkene3zo0eToHa. CoBMecTHas
pabora Gerona c¢ apmaTypoil. CrocoObl M3rOTOBJICHUS JKEIe300€TOHHBIX KOHCTPYKIMH (COOpHBIE,
MOHOJIUTHBIE, COOPHO-MOHOIHUTHBIC). DHEKTUBHOCTh MPUMEHEHHS JKENIe300€TOHHBIX KOHCTPYKIIUIA.

27 COopHBIE XKeJIe300€TOHHBIC KOHCTPYKIIMU: JTOCTOMHCTBA W HEAOCTAaTKU. TEXHOJIOTUH
U3TOTOBJICHUS COOpPHBIX KeIe300€TOHHBIX KOHCTPYKIUI: KOHBeHepHas, CTEHAOBas, arperaTHo-
MIOTOYHASI.

28 TloHATHE O TEXHOJIOTUH MOHOJIUTHOTO KeJNe300eToHa. YX0/1 32 OETOHOM.

29 CrpourenbHble pacTBOphl. Kitaccudukanms. Marepuaisl [Uist ©3TOTOBJIEHHS PAaCTBOPHBIX
cmeceil. [Tokazarenu kauecTBa CTPOUTENBHBIX PacTBOPOB. CTaHAAPTHBIE METO/IbI UCIIBITAHUS.

30 Cyxue ctpoutenbHble cMecH. [IpenMymiecTBa nepea TPaJUIMOHHBIMU CTPOUTEIbHBIMU
pacTtBopamu. MatepHabl 151 U3TOTOBJICHUS CYXUX CTPOUTEIBHBIX CMECEeH.

31 Knaccudukaius Cyxux CTpOUTEIbHBIX CMECEH.

32 Toka3aTeny Ka4ecTBa U TEXHHUECKUE TPEOOBAHUS, TPEIBIBISIEMBIC K Pa3THYHBIM BHIaM
CYXHX CMECEM.

33 IlonumMepHbIe TOrOHAKHBIE, CAHUTAPHO-TEXHUYECKHE, IITYIHBIC MaTCPHAIIBI.

34 JlakokpacouHble MaTepHalIbl: BUIBI M KJIACCU(PUKAIIUSA KPACOUHBIX MAaTEpHAIIOB, OCHOBHBIE
KOMITOHEHTBI, CBOMcTBa. OCOOEHHOCTH TEXHOJIOTHH.

35 TenmomsonsimonHble Matepuaibl. Kiaccupukamus 1O BHAY HCXOIHOTO — CHIPHS,
CTPYKTYpe, (opMe, COIep)KaHUIO CBA3YIOLIETO BEIIECTBA, TOPIOYECTH, TEIIONPOBOAHOCTU. ObnacTH



npuMeHeHus. TeXHUKOAKOHOMHUYECKass YPPEKTHBHOCTh MPUMEHEHUs. MapKH TETUTOM30JISIIIMOHHBIX
MaTepHuajoB

36 TermnonzonsauuoHHbIe MaTepranbl. OCOOCHHOCTH CTPOCHHUS U CBOMCTB. TEXHOJOTHUYECKHE
npuéMbl MOJYYCHUSI BBICOKOTIOPHUCTOW CTPYKTYpbl. (DakTOphl, BIHUSIOMIME Ha TEIIONPOBOIHOCTD
TETUIOM30JISIIIMOHHBIX MarepraioB. OCOOCHHOCTH TPOIIECCOB TEIUIONEPEHOCa Yepe3 CTPOUTEIbHbBIE
MaTepuabl.

37 OcHOBHBIE CBOMCTBA TEIUIOM3O0JSAIIMOHHBIX MaTepPHajIOB, MAPKHU 110 CPEAHEH MIIOTHOCTH. -
Ternaon30AIMOHHbBIE MaTEPUANBI IS U3OJSIIIMH CTPOUTENBHBIX KOHCTPYKIMK. BHIbI, CBOMCTBA,
TEXHUKO-3KOHOMHYECKas () (HEeKTUBHOCTh MPUMEHEHHS.

38 Temmon3oAIMOHHBIE MaTepUaIbl ¥ HM3IETUS ISl  W30JSIIUU  TPOMBIIUICHHOTO
000pyI0BaHUS U TPYOOIIPOBOIOB.

Tpernii 3tan (BbICOKHIT YPOBEHD)
KonTponbhas padora Nel «CBoiicTBa CTpOUTENBHBIX MAaTEPUATIOB).

[Tpumep U cOCTaB TUTIOBOTO 3a/IaHHS:

Bapuanr 1:

1. JlaiiTe onpeneneHre TEPMUHA «MOPO30CTONKOCTb.

2. OnumuTe TEXHOJIOTHIO TPOU3BO/ICTBA KEPAMUUECKOTO KHPIIHYA.

3. HazoBure panmoHanbHble 00JIaCTH TPUMEHEHHS U3CTNI Ha OCHOBE IPaHHUTA.

4. IlepeuncinTe MOKa3aTeNy KayecTBa KEPAMHUECKOT0 KUPITHYa.

5. CtpouTenpHBI MaTepHal B CyXOM COCTOSHHUHM MMEET CPeIHION MIoTHOCTh 1580 kr/m3.
Marepuan norpy3wsiu B BaHHY C BOJOW W BBIJICP)KaJIU B HEW J0 IOJHOTO HACBHIIICHUS, ITOCIE YETo
CpedHsisi TUIOTHOCTh Marepuaia yenumumiack 10 1920 xr/m3. Onpenenure OTKPBITYIO TMOPHCTOCTh
Mmarepuarna.

6. Kakoii Oyner macca epeBSHHOTO Opyca, XpaHSIIErOCs B BO3AYLIHO-CYXUX YCIOBHSX B
nomeniennu (Wap = 20 %) u Bo Biaxubix ycnousx (Wap = 85 %), ecnu nipu Biaaxuaoctu 12 % ero
Macca paBHa 2 Kr?

Bapuanr 2:

1. Taiite onpenenenue TepMuHa «IenaonpoBoiHOCTE)

2. OnumuTe CBOMCTBA OOJIMIIOBOYHBIX IIJTHT M3 MIPHPOIHOTO KaMHSI.

3. [IpuBenure parroHaibHbIe 00JaCTH IPUMEHEHHUS] MHOTOCJIONHOIO CTEKIIa.

4. TlepeuncnuTe MoKa3zaTesIn Ka4eCTBa KEPAMUIECKOTO KHUPITHYA.

5. CtpouTenbHbIi MaTeprad B BO3AYIIHO-CYKXOM COCTOSHUM HMEET CPEIHIOI IJIOTHOCTb
1500 xr/m3, a BnaxkHocTh 4%. Matepuan nmorpy3ujiud B BaHHY C BOAOH M BBIAEpXadd B HeH 0
MOJTHOTO HACKIIIEHUS, TOCJIe Yer0 CPEeIHSs INIOTHOCTh yBenmumiack 1o 1860 kr/m3. Omnpenenutsb
OTKPBITYIO TOPUCTOCTH MaTepHaa.

6. Onpenenurte mpeen MPOYHOCTH JIPEBECHMHBbI Ha ckarue npu BiaxHoctH 40%, ecnu
W3BECTHO, YTO npu BiaxHOcTH 32% mpemen mnpouHoctd coctasiusier 23 Mlla. Ilpenen
TUTPOCKONUYECKOH BIAXKHOCTHU cocTaBisieT 27%.

KonrponbHas padora Ne2 « Bspkymiue BemiecTBa U Marepuaibl Ha UX OcHOBe» [Ipumep u
COCTaB TUIIOBOTO 3a/1aHU:

Bapuanr 1:

1. JlaiiTe onpenenenye TepMuHa «HOPMaJIbHAS TYCTOTA [IEMEHTHOT'O TECTay.

2. OnuImUTe TEXHOJIOTUIO TPOU3BOICTBA CTPOUTEIHHOTO THIICA.

3. HazoBwure parmioHansHbIe 007aCTH TPUMEHEHUS TITHHO3EMHUCTOTO IIEMEHTA.

4. BrpiOepure Marepuanbl Ui CTPOUTENBCTBA MUPCA, IKCIUTYaTUPYIOMIETOCS B YCIOBHUSIX
KOHTaKTa ¢ MOPCKOM Boj10i1. CocTaBbTe MepeueHb MaTepHalIOB.



5. Ilepeuncnure nokasarenu KauyecTBa BO3YLIHONW N3BECTH.

6. PaccumraiiTe KONMMYECTBO BOJBI, HEOOXOAUMOE [UIsi TOJTHOW THApPATAlUAd S T
CTPOUTENILHOTO THUIICA, U OTHOCHTEIHHOE COJIEpPKaHWE XWMHUYECKH CBS3aHHOW BOJIBI B TPOMYKTE
THJIpaTalHH.

7. Ilpm omnbITHOM 3aMece O€TOHa YCTaHOBIEHO, YTO pacxoibl MaTepuaioB Ha
npurotoBieHne 6 M3 GeToHHOUM cMmecu coctaBwin: nemeHt — 1,8 kr, Boga — 0,99 xr; mecok — 4,11
KT, TpaBuil — 7,2 Kr. Beranciauts Ko3(pPUIMEHT yIIJIOTHEHUSI OETOHHOM CMECH, €CJIM M3BECTHO, YTO
pacuéTHas CpeaHss IUIOTHOCTh OETOHHOM cMecH paBHa 2420 Kkr/nm3.

BapuanTt2:

1. JlaiiTe onpeneneHne TepMUHA «HAYAIO CXBATHIBAHUS.

2. OnumnTe TEXHOJIOTUIO IPOU3BOACTBA MOPTIAH/IIIEMEHTA.

3. HazoBwure panmonanbHbie 00JaCTH IPUMEHEHUS TOTUMEPOETOHA.

4. Ilepeuncnure moka3aTesy KayecTBa OUTyma.

5. Beibepute mMarepuainsl sl U3TOTOBIICHUS Ke1€300€TOHHON KOHCTPYKIIMHU, Kjacc OeToHa
no npouHoctu B40, ycioBus skcmtyaTaiuu HopMmaiabHble. COCTaBbTe MepeueHb MaTepUAIOB.

6. Kakoe KOJIMYeCTBO TMIICOBOTO KaMHSI C BJIQKHOCTbIO 7% HEOOXOJUMO MOABEPrHYTH
TEPMHYECKON 00paboTKe B BapOYHOM KOTJIC, YTOOBI MONYyduTh 15 T CTpoWTENBHOTO THIICA?
['uncoBsIif kameHb coepkUT 13% IIIMHUCTBIX U IECYAHBIX TPUMECEH.

7. Beraucnuth pacxon marepuanoB Ha 1 M3 GETOHHOI cMmecH co cpeaHei mioTHocThio 2300
Kr/M3, eclii TPOU3BOJICTBEHHBIN cocTaB OeTtona mo macce 1:0,42: 2 : 4.

METOINYECKHUE MATEPHUAJIbBIL, OITPEJAEJAIOLIUE ITPOLEYPbI
OULEHUBAHUSA 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
AEATEJIBHOCTH

Tekymuii KOHTPOJIb

TectupoBaHue s NMPOBEACHUS TEKYIIErO KOHTPOJSL IMPOBOAUTCS ¢ momoulbio Cucrembl
JTUCTaHIIMOHHOTO 00y4deHus uiu KommbtorepHoid nporpammel TECT. Ha TectupoBanue otBogutcs 20-
60 munyt. Kaxxapiit BappaHT TeCTOBBIX 3a7aHuil BKItodaeT 15-25 Bonpocos. KomanuecTBo BO3ZMOKHBIX
BapuaHTOB OTBETOB — 3 WK 4. CTyeHTy He0OX0IMMO BHIOpATh OJJMH TPABMIIBHBIA OTBET. 3a KaXKIbIH
NPaBUIbHBIM OTBET Ha BONPOC IMPHUCBAMBACTCS TaKO€ KOJIMYECTBO OajlIoB, YTOOBI MaKCHMAaJIbHO
Beixoamito 100. [Ikana nepesoma: 90-100 Gamnos-"otauuno”(5), 75-89  Oasmmos - "xopomio™(4), 60-
74 GamtoB -"ymosierBoputenbHo"(3), Hmxke 60 OamioB - "HeymaoierBopHuTenbHO"(2) .Ompoc Kak
CPEACTBO TEKYIIETO KOHTPOJISI MPOBOAUTCS B ()OpPME YCTHBIX OTBETOB Ha BOIPOCHI C MPUMEHEHHUEM
KommnbloTepa U 0e3. CTyAeHT OTBeuaeT Ha IMOCTaBJICHHBIH BONPOC cpa3y, BpeMs Ha IMOJITOTOBKY K
OTBETY HE MPEIOCTABISIETCS.

[TpakTuyeckue 3akaHUs KaK CPEICTBO TEKYIIEro KOHTPOJS HPOBOJSATCS B OCHOBHOM B
KOMITbIOTepHOH Gopme. CTyIeHTy BbIIaeTcs 3a1anue U npeaoctasisiercs 30 MHHYT JUIs TOJTOTOBKH K
OTBETY.

IIpome:xxyTouHas arrecranus

3aueT MpPOBOAMUTCS IyTEM IOABENEHUS MTOrOB IO pe3ylbTaTaM TEKyHero KoHTpois. Ecimm
CTYIEHT HE CIPAaBWICA C 4aCTbIO 3aJaHUM TEKYILETrO KOHTPOJI, EMY IIPENOCTABIIAECTCS BO3ZMOKHOCTD
CAaTh 3a4eT Ha UTOIOBOM KOHTPOJIBHOM MEPOIpPUITUU B ()OpME OTBETOB HA BOMPOCHI K 3a4eTy WIIU
TECTOBBIX 3a/IlaHHH K 3a4eTy. Popmy 3ayera (ONpOC WM TECTHPOBaHKE) BEIOMPACT NPENOaaBaTeb.

Ecnu 3auer npoBoautcss B (opMe OTBETOB Ha BOIPOCHI, CTYJAEHTY IMpeajiaraercs OAWH WU
HECKOJIBKO BOIIPOCOB U3 IIEpEYHS BOIPOCOB K 3adeTy. BpemMs Ha NOArOTOBKY K OTBETY He
IIPENOCTABISAETCS.

Ecnu 3ader nmpoBoauTcs B (hopMe TECTOBBIX 33/1aHUM K 3a4eTy, TECTUPOBAHUE I MPOBEICHHUS
TEKYIEro KOHTPOJSI MPOBOAUTCS C momoulpio CucreMbl AUCTAHIMOHHOIO OOYYeHUS WIH
kommnbioTepHoit porpammel TECT. Ha tectupoBanue orBoautcst 15-40 munyr. Kaxaslii BapuaHT
TECTOBBIX 3a/1aHui BKIo4yaeT 15-30 Bonpocos. KonruecTBO BO3MOXHBIX BAPUAHTOB OTBETOB — 3 WM



4. CTyneHTy HEOOXOIUMO BBHIOpaTh OJWH TMPABHIBHBIA OTBET. 3a KaXKIbI NMpPaBUJIbHBIA OTBET Ha
BONPOC TMPHCBAMBACTCS TAaKOE KOJIUYECTBO OalioB, 4TOOB MakcuManbHO Bbixoauno 100. Illkama
nepesoga:  90-100 Gamnos-"orauuno”(5), 75-89 OammoB - “xopomo”(4), 60-74 OamioB -
"ynosneTBopuTeabHO"(3), Hike 60 0ayuIoB - "HEYO0BICTBOPUTEIBHO (2).



