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JIner akTryanu3anuu padoyeil nporpaMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogqoopena st peanuszamnuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XyI0KECTBEHHONW 00pabOTKU MaTepraioB

IIporokom or 20 . Ne
3aB. kadeapoii C.A. I'aBpunkos

Pabouas nporpamMmma nepecMoTpeHa, 00CykeHa U 0100peHa i peanusaruu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XyHA0KECTBEHHONW 00pabOTKH MaTepraioB

[Iporokonm ot 20 . Ne

3aB. kadeapoii C.A. EprI/IL[KOB




1 Heau ocBOeHNUS AUCHUNIIMHBI (MOTYJISA)

OcHOBHOH 11€TBI0 TUCUUTUTHHBI (Moayis) «VccnenoBanus B 001aCTH Xy10KECTBEHHOTO
MaTepUaIOBEICHUS», SIBISAETCS IMOATOTOBKA CIELUHUATINCTOB, BJIAJCIONIMX 3HAHUSAMHU IS
pEeIIeHNs MHKXCHEPHBIX U HAYYHO-UCCIIEOBATENLCKUX 3aa4, UMEIOIINX MOHITHE 00 OCHOBHBIX
METOJIaX HMCCJIECIOBAHMs MaTepHUaoB, MPUHIHUIAX PAOOTHl HCIONB3YEeMOTO OOOPYIOBaHHS U
puOOpPOB, a 0 METOANKE 0OPAOOTKHU pe3yIbTaTOB UCCIIETOBAHMS.

3amayamMu TUCIUTUIMHBI SBIISIOTCS:

- IOJTyYeHHE U 3aKPEIUICHHE TEOPETUUECKHUX U MPAKTUISCKUX 3HAHUI B 00JIaCTH
buznyeckux U GU3NKO-XUMHUYECKHX SBJICHHUM U MIPOIECCOB, JIEKAIINX B OCHOBE

HanboJee BaKHBIX METOJIOB HCCIEAOBAaHUS COCTAaBa, CTPYKTYPhI U CBOHCTB
MaTEpUaIOB U MOKPHITUH U SABIEHUHN B HUX ((PU3UKO-MEXaHUYECKUX UCTIBITAHUM,

ornpeaeNeHus TeIIOPU3NIECKUX, INEKTPUIECKUX, MATHUTHBIX, ONITUYECKUX U

CHEIHMAIbHBIX (DYHKIIMOHATBHBIX CBOMCTB MAaTEPHUATIOB U MTOKPBITUI U CTPYKTYPHBIX
METOJIOB MX UCCJICIOBAHMS - CIEKTPOCKOITUHU, MUKPOCKOIINH, TUHPAKTOMETPHH,

TEPMHUYECKOT0 aHAJIN3a, MACC-CIIEKTPOCKOHH U XpoMaTorpadun);

- MIOHUMAaHKE MPUHITUIIOB YCTPOMCTBA U PaOOTHI TUIIOBEIX MTPHUOOPOB U ammapaTyphl,
UCIOJIb3YEMBIX B IAHHBIX METOJIaX, CIOCOOOB MPUTOTOBIICHUS U MOATOTOBKH 00PAa3IlOB,
00pabOTKU U aHANIN3a PETUCTPUPYEMBIX XapaKTEPUCTHK U HICTOYHUKOB BO3ZMOKHBIX OMIHOOK,
oTpeieNIeHUs] TOYHOCTH IKCIIEPUMEHTOB M UX OTPaHUYCHHIA,

- mpuoOpeTeHre 3HaHNH U HaBBIKOB IO OIIEHKE BO3MOKHOCTEH METO/IOB U MX
MPAKTUYECKOMY HCIIOJIb30BAHHIO B HCCIIEAOBAHUN MaTEPUAIOB Pa3IMYHON MPUPOIBI,
MIPOLECCOB U SIBJIEHUI B HUX.

2 MecTo qucHUILNINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JuctmmuimHa MccnenoBanust B 00J1aCTH XyA0)KECTBEHHOTO MaTEPHAIOBEACHUS
BXOJIMT B 0053aTEJIbHYIO YacTh y4eOHOTO IJIaHa 00pa30BaTeIbHON MPOTPAMMBI.

Jist M3ydeHust JUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIAJICHU ),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YYCHUS JUCIUTLTAH/ IPAKTHK:

Jlnist u3y4ueHusl JUCIUTUIMHBI HEOOXOIUMBI 3HAHUSI, YMEHUSI, HABBIKH,
chopMHUpOBaHHBIC B pe3yJsibTaTe 00yUeHUs Ha OaKkaJaBpuaTe.

3naHus (yMEHUs, BIaICHNUs ), TOTYYCHHbIE IPU U3yUYECHUU JAHHOUN IUCIUTUIMHBI
OyayT HeOOXOAUMBI [Tl U3yUESHHSI TUCIUTUTMH/TIPAKTUK:

[MoaroroBka k crave u caada rocyIapcTBEHHOTO DK3aMeHa

3 KomnereHuun ody4aromierocsi, popmupyemMmsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILINHBI (MOYJIs) ¥ IUVIAHMPYeMble pe3yabTaThbl 00y4eHus:

B pesynbrare ocBoeHus AucuuIinHbl (Moayis) «MccnenoBanus B odnactu
XYJ0XKECTBEHHOIO MaTepHAIOBEICHH» 00YYarOIUIICs JOKEH 00J1aaTh CIEAYOMUMU
KOMIIETEHIUSIMHU:

Kon unnukaropa WuaukaTop HOCTHKEHUS KOMIETSHIINH

OIIK-3 CriocobeH aHanm3upoBaTh, 0000IIATh U yCTaHABINBATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMWCTB XYO0KCCTBCHHBIX MATCPHUAJIOB U XYJOKCCTBCHHO-ITPOMBIINIJICHHBIX 00BEKTOB npu
N3MCHCHUHN TCXHOJIOTMYCCKUX MaPaMCTPOB X U3IOTOBJICHHU A

OIIK-3.1 AHanM3upyeT 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XY/10°KECTBEHHBIX
MaTEepPUaJIOB U XYJ0KECTBEHHO-ITPOMBINIIICHHBIX 00BEKTOB MIPH
M3MEHEHUHU TEXHOJOTUYECKHUX MapaMeTPOB

OIIK-3.2 OpraHuzyeT ¥ KOHTPOJIMPYET MPOLECC MPOBEACHUS SKCIIEPUMEHTATBHON
paboTHI [0 CTaHIAPTHOM WU pa3pabOTaHHONW METO/IMKE, UCIIOIB3YET
METO]Ibl MaTeMaTH4YeCKOH 00pabOTKU IKCIIEPUMEHTATbHBIX JAHHBIX




4. CTpyKTypa, 00bEM M COAEePKAHUE TUCUUIIMHBI (MOIYJIs1)
OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaa. yacoB, B TOM

HUCJIC:

— KOHTaKkTHast pabora — 36,1 akaza. 4acos:

— ayauTopHas — 36 akaj. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;
— camocTosTenbHas padota — 107,9 akaz. yacos;
— B (popme npakTudeckoil moaroToBku — () akas. Jac;

dopma arrecTaluu - 3a4€T

AynutopHast ) o
KOHTaKTHas paboTa E = dopma Tekyuiero
Pasnen/ Tema g (B akap. yacax) g EE Bun 5 KOHTPOJIS Kox
e — > g O| caMOCTOATENbHOH | ycresaeMoCTH H KOMITETEHIIHI
&) 9 £ paboThI MIPOMEKYTOUHOM
Texk. mal. | mpaKT. Z'g aTTeCTalluu
3aH. | 3aH. | O =

1. Kimaccudukanus,
Pa3sHOBUIHOCTH KOHCTPYKTHUBHBIX
U JIEKOPaTUBHBIX MaTEpUAJIOB IO
MPOUCXOXKICHHUIO, HA3HAYCHUIO U
TEXHOJIOTMYECKUM IPU3HAKaM

Brimonnenne

NPAKTUYECKUX IIpoBepka
1.1 Cocras, cTpocHue, pabor, KauecTBa OIK-3 1
CBOIICTBA U CTPYKTypa 1 2 4 MPeIyCMOTPEHHBIX BBITIOJTHEHUS OHK-3. 2’
MaTeprajoB paboueii WHAWBHUIYaTBHBIX '

MporpaMMon 3a1aHUI

JUCLUTUTIHBI
Wroro o pazneny 2 4
2. Metobl uccie1oBaHus
METaJUIOB U METAJTMYECKUX
U3ICIUNH

Brinonnenue

MIPAKTUYECKUX IIpoBepka
2.1 ®uznko-MexaHUYECKHe 3aJlaHuH, KayecTBa OIK-3 1
METOAbI UCCIICIOBAaHUS 7 10 MPe1yCMOTPEHHBIX BBIIOJIHEHUS OHK—3' 2’
METaJUIMYECKUX MAaTepUaIoB paboueii WHJUBUyJIBHBIX '

MPOrpaMMOit 3a1aHui

JUCLUTUINHBI
2.2 ®U3NKO-XUMUYECKue 1
METO/Ibl HCCIICIOBAHUS Brimonnenue
METaJUTUYECKUX MIPAKTUYECKUX IIposepka
MaTepHasoB. pabor, KayecTBa OIK-3.1
Mertoapr XUMHKO- 7 10 | mpemycMOTpeHHBIX BBITIOJTHEHUS OHK-3. 2’
TepMHYECKON 00PaOOTKH paboueit WHAMBUIYAJIBHBIX ’
METAaJIOB U CIUIABOB M UX IIpOrpaMMoi 3a7jaHni
BJIMSIHUE Ha CBOMCTBa JUCLUIUIMHBI
METaJUIOB U CILJIaBOB.
Hroro mo pazneny 14 20

3. Ou3uKO-MeXaHUYECKHUE,
TEXHOJIOTHYCCKUE U




3CTETHYECKHE CBOMCTBA

HCMETAJJINUCCKUX MaTCpUaJIOB

Brinonnenne
MPaKTHIECKUX [IpoBepka
3.1 Ctpoenue, cTpykTypa u 3a/laHuH, KayecTBa OIK-3 1
CBOICTBa MPUPOIHBIX 8 20 | mpexycMOTpEHHBIX BBITIOJTHEHHSI OHK-S. 2’
KaMEHHBIX MaTepHasoB paboueit WHAWBUYAJIBHBIX ’
NIpOrpaMMoi 3a/laHui
JUCLUIUIIHBI
Beinonuenue
MPaKTHIECKUX [IpoBepka
3.2 Ctpoenue, CTpyKTypa u 3a/laHuH, KadecTBa OIK-3 1
CBOICTBA JPEBECHBIX 4 20 MIPeyCMOTPEHHBI BBITIOJTHEHUSI OHK-S' 2’
MaTepHaoB X paboueii WHAVBUYAIBHBIX ’
porpammoit 3a/IaHU I
JTUCLUTUINHBI
Bemonnenne
MIPAKTUYECKUX IIpoBepka
3.3 Crpoenue, CTpyKTypa u 3aJlaHuH, KayecTBa OIK-3 1
CBOWCTBA KEPAMUYECKUX 4 20 | mpemycMOTpeHHBI BBIIOJIHEHUS OHK-3. 2’
MaTepuasioB X paboueii HWHJIUBUyaJIbHBIX ’
IpOrpaMmon 3aJaHui
JUCLUTUINHBI
Beinonnenune
MIPAKTUYECKUX [TpoBepka
3.4 Crpoenue, CTpyKTYypa u 3aJlaHHM, KayecTBa OIK-3 1
CBOICTBa KOMITO3UTHBIX 4 20 NIpeyCMOTPEHHBL BBIITOJIHCHUS OHK-3. 2’
MaTeprajoB X paboueii WHIUBUAYAIBHBIX ’
TPOTpaMMOit 3alaHuil
JUCLUTUIIHBI
HWroro o pazneny 20 83,9
Hroro 3a cemectp 36 104 3a4éT
Hroro o mucuumniange 36 107,9 3a4eT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Peanm3arust paboueii mporpaMMBI IIpelyCMaTPUBACT MCTIOIh30BaHUE B YICOHOM
MPOIIECCE AKTUBHBIX M HHTEPAKTUBHBIX ()OPM TIPOBEICHUS 3aHATHI B COYCTAHUU C
BHEAYJUTOPHOM pabOTOM C 11e71bI0 (OPMHUPOBAHUS U PA3BUTHS TPO(PECCHOHATILHBIX HABBIKOB
00yyJaromumxcs.

[Tpu oOyveHwnn ctyneHToB mucruiumHe «lccnemoBanus B 001aCTH XyI0KECTBEHHOTO
MaTEPHUATIOBEICHUSD) CIIEAYET OCYIIECTBIIATH CISAYIONUE 00pa30BaTeIbHBIC TEXHOIOTHH:

1. TpanuuuoHHble 00pa3oBaTeIbHbIE TEXHOJIOTUU - OPUEHTUPYIOTCS Ha OpraHU3aIII0
00pa30BaTeNbHOTO MpoIlecca, IPEANOoaraollyo IPSIMYI0 TPAHCISALUIO 3HAHUN OT
npenoaaBaTelis K CTyIeHTY (IPeUMYIIECTBEHHO Ha OCHOBE O0OBSICHUTEIBHO-
WJUTFOCTPATHUBHBIX METOI0B O0YUCHUS).

®DopMbl yUeOHBIX 3aHATHI C UCTIOI30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

[IpakTuueckoe 3aHATHE, MOCBAIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUHN 1 HaBBIKOB
0 MPEAJIOKEHHOMY aJTOPUTMY.

2. Texnonoruu npoOIeMHOT0 00yUEeHHS — OpraHu3aIys 00pa3oBaTeILHOTO IIpolecca,
KOTOpas MpeanoaraetT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUEOHBIX
MPOOJIEMHBIX CUTYalU AJI1 CTUMYJIUPOBAHUS aKTUBHOM 1MO3HABATEIbHON JAESITEIbHOCTH
CTYJICHTOB.

®opMbl yUeOHBIX 3aHATHH C UCTIOJIb30BAaHUEM TEXHOJOTHUNA MPOOJIEMHOTO O0YUCHUS:

[IpakTrueckoe 3aHsATHE B (DOpME IPAKTUKYMA — OpraHU3aIus y4eOHOM padoTHI,
HaIpaBJIeHHAs Ha PEIICHHE KOMIUIEKCHON y4eOHO-TT03HABATEIbHOM 3a/1a4d, TpeOyIomen OT
CTyJIeHTa MPUMEHEHUS KaK HayYHO-TEOPETUUECKIX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. nTepakTUBHBIEC TEXHOJIOTUH — OpraHu3alus o0pa3oBaTeNbHOTO MpoIiecca,
KOTOpas MpeanoaraeT akTMBHOE U HEJTMHEMHOE B3aUMO/ICHICTBHE BCEX YYACTHUKOB,
TOCTIKEHUE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsI HUX 00pa30BaTENbHOTO pe3yabTaTa.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSMU TAaKOTO POJia MPUHIIUIT HHTEPAKTUBHOCTHU
MIPOCJIEKMUBAETCS B OOJIBIIIMHCTBE COBPEMEHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIA.
HHTepakTUBHOCTH MOPa3yMeBaeT CyObeKT-CyOheKTHbIE OTHOIIICHHS B XO/I€
00pa3oBaTeNbHOTO MpoIiecca U, Kak CiIeICTBUE, JOPMUPOBAHUE CaMOpa3BUBAOIIEHCS
nH(GOPMaLIMOHHO-PECYPCHOM Cpebl.

B cBsi3u ¢ nanHbIM (pakTOM, Ha 3aHATHIX MPELyCMOTPEHBI PA3IMYHbIC BUBI
00pa30oBaTeNbHBIX TEXHOIOTHIA:

- TEXHOJIOTUU UHTETPATUBHOTO 00yueHus (coaeprkaTelibHas HHTEeTpallusl, UHTErpanus
TEXHOJIOTHi, METOJIOB, (GOPM H T.11.);

- TEXHOJIOTUH Pa3BUBAIOIIETO 00yUYeHUS (MIEPEHOC YCBOSHHBIX MPUEMOB C
oOyu4arorieit 3aJ1aui Ha HOBYIO, TIOUCK HOBBIX IPUEMOB yueOHOU padOoThI, yIIpaBIeHHUE CBOCH
y4eOHOU NeATETbHOCTHIO, TPUEMbI 00OOIIEHUS U T.J1.);

- TEXHOJIOTHUS IPOOIEMHOTO O0YUYEHHUS;

- TEXHOJIOTUU aKTUBHOTO U WHTEPAKTHBHOTO 00y4eHUS (MCCIIeIOBATEILCKAN METO/,
poJieBas UMUTAIIHSI CTYICHTaMU peabHOU MPOo(eCcCHOHATLHON NEATENBHOCTH U Jp. );

- TEXHOJIOTUH KOJJICKTUBHOTO U TPYIIIOBOTO O0YUCHHUS;

- TEXHOJIOTUH JIMYHOCTHO-OPUEHTUPOBAHHOTO 00pa3oBaHus (TIOJACPKKA,
COTPYHUYECTBO T.1I.) U JPYTHE;

@DopMbl y4eOHBIX 3aHATHH C UCMIOIF30BAHUEM CICIIHATTU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIl: MacTep-Kiace - 310 ocobast hopma yueOHOTo 3aHATHS, KOTOpasi OCHOBaHA HA
«TPAKTUYECKUX)» AEUCTBUSAX TOKa3a M IEMOHCTPAIIMH TBOPUECKOTO PEIICHUS ONpeIeICHHON
MO3HABATENIBHON M MPOOIEeMHON Tlefaroruaeckoi 3agaun. Mactep-Kkiacce OTIn4aeTcst OT
CEMHUHapa TeM, YTO, BO BpeMs MacTep-Kilacca BEAYIIHA CIICIIUAINUCT PACcCKa3bIBAET U, UTO
erre OoJee BaKHO, MOKA3bIBAET, KAaK MPUMEHSTH HA IPAKTHKE HOBYIO TEXHOJIOTHIO UITU
METOI.

4. NudopmanmoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUN —



opraHuzais 00pa3oBaTelIbHOIO MPoIlecca, OCHOBaHHAs Ha IPUMCHCHHUH
CIICIMAJIM3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHHUYECKUX CPEICTB PabOTHI C
uHpopManuen.

®opMbl yUeOHBIX 3aHATHH C UCTIOIB30BaHUEM UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

- MPAaKTUYECKOE 3aHATHE B (POpMeE MPEe3eHTALUN — TIPEICTABIICHUE PE3YIHTAaTOB
JIESITENBHOCTHU C UCIIOJIB30BAHUEM CIIEHHAIM3UPOBAHHBIX TPOTPAMMHBIX CPEI.

6 YueOHO-MeTOAU1YECKOE 0O0ecTIiedeHHe CAaMOCTOATEILHOM padoThl 00yUalOINXCs

[IpencraBneHo B mpuiioxeHuu 1.

7 OueHoYHbIE CpeCTBA /ISl MPOBeIeHUs POMEKYTOYHOM aTTeCTAMHU
[IpencraBneHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O0ecneYeHre JUCIUILTHHBI

a) OcHoBHasA JuTEpaTypa:

1. 'ocynapcTBeHHBIHN 3K3aMEH 0 HalpaBiieHHI0 noArotoBku 29.03.04 "TexHonorus
XYJI0’)KECTBEHHOM 00paboTKHN MaTepuaioB" (XyJ0KECTBEHHO-KOHCTPYKTOpCKHiA pasznen). (Yacthb
1): yae6HO-MeTommueckoe mocobue [mist By3oB] / C.A. I'aBpunkos, O.B. Bannpimesa, H.T'.
Ncaenkos [u ap.]; Marauroropckuii roc. rexunueckuit yH-T uMm. ['.1. HocoBa. - Maruuroropck:
MI'TY wum. I'. WU. Hocoma, 2022. - 1 CD-ROM. - 3arn. c¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20106 . - ISBN 978-5-9967-2544-1. -
TekcT: 2JIeKTPOHHBIN.

2. 'ocynapcTBEHHBIHN 3K3aMeH 0 HanpaBieHUuo noAroToBku 29.03.04 "TexHnomnorus
XYJI0’)KECTBEHHOW 00paboTKH MaTepuanoB" (MHKEHEPHO-TeXHOIOTHYecKuit pasaen). (YacTs 2):
y4ueOHO-MeToauueckoe mocoome [mis By3oB] / C.A. TI'aBpunkos, O.B. Banapimesa, H.I'.
Hcaenkos [u ap.]; Marauroropckuii roc. Texunueckuii yH-T uM. I'. . Hocosa. - Marauroropck:
MI'TY wum. I'. U. Hocoma, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/20107 . - ISBN 978-5-9967- 2543-4. -
TekcT : 37eKTPOHHBIN.

0) JlomoiHuTEIbHAS JIUTEpaATypa:

1. TexHomorust 00pabOTKKM MaTepUaIOB: yueOHOE TOcoOue s By30B / JIUBIIHIL
Buxrop bopucosuy, boiiko FOnusa AnekceeBHa, J{prokoBa AHHa DayapaoBHa [U Op.][;
OoTBeTCTBEeHHBIN pefakTop B. b. JIusmuil. - Mocksa : FOpaiit, 2024. - 381 c. - (Briciiee
obpazoBanme). - URL: https://urait.ru/bcode/539748 (mata obpamenus: 12.01.2025). - URL:
https://urait.ru/bcode/539748 . - URL: https://urait.ru/book/cover/0BD83FAE-6DE1-489B-
92D1-538CCB787182 . - ISBN 978-5-534-04858-2.



https://host.megaprolib.net/MP0109/Download/MObject/20106
https://host.megaprolib.net/MP0109/Download/MObject/20107
https://urait.ru/bcode/539748
https://urait.ru/bcode/539748
https://urait.ru/book/cover/0BD83FAE-6DE1-489B-92D1-538CCB787182
https://urait.ru/book/cover/0BD83FAE-6DE1-489B-92D1-538CCB787182

B) MeToanueckue ykazaHus:
[IpencraBieHsl B IPUIOKEHUH 3

r) [Iporpammuoe o6ecneuenue u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieyeHue

Haunmenosanue 110 Ne noroBopa CpoK neicTBUs JIUIEH3UU
MS Office 2007\ \y 135 or 17.09.2007 Gecepouro
Professional
bpayzep Mozilla CBOOOJTHO
Firefox pacnpoctpansiemoe [10 Oecepouro

CBOOOJTHO
Bpaysep Yandex pactpoctpassiemoe I10 6eccpouHO
. CBOOOTHO
7Zip pacmpoctpansiemoe [10 Oeccpotmno
Calculate Linux CBOOOIHO 5ecChOUHo
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IIpodeccuonasibabie 6a3bl JAHHBIX U HHPOPMAIMOHHBbIE CIIPABOYHbIC CHCTEMBbI

Hazsanue kypca

CchIIKa

MexnyHapoaHast pedepaTuBHas u
MOJIHOTEKCTOBasl CIpaBOYHas 0a3a JaHHBIX
Hay4YHBIX U3gaHui «Springer Naturey

https://www.nature.com/siteindex

DNeKTpoHHas 0a3a TEPUOIUYECKHX H3IaHUN
East View Information Services, OOO «IBUC»

https://dlib.eastview.com/

Hanwonanouasa UH(POPMAITMOHHO-
aHaJIuTHYeCKas cucrteMa — POCCHIUCKUN UHIEKC
HayyHoro uutuposanus (PUHLI)

https://elibrary.ru/project_risc.asp

Poccuiickass ['ocynmapcTBeHHas OubnuoTexa.
Karanorn

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

DneKTpoHHBIE pecypcebl Onbnuorexku MI'TY um.
I".1.

https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyenne TUCUUIIMHBI (MOXYJIs1)

MaTepI/IaJ'ILHO—TeXHI/I‘IeCKOG obecneyenne JUCHUITIIINHBI BKIIFOYACT:




Y4eOHbIE ayIuTOPUU IJISl TPOBENCHUS TNPAKTUYECKUX 3aHITHHA, TPYIIOBBIX H
WHAVBUIYATBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluN

[Tomemenne s caMoCTOSATENbHONM  paboTbl  oOywatommxcs. IlepcoHanbHbIe
KoMIbioTephl ¢ makeroMm MS Office, BeixomoMm B MHTEpHET U ¢ IOCTYNIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

[Momemenuss s XpaHeHHS  MPOQWIAKTUYECKOTO  OOCITYy)KMBaHUS  y4eOHOTO
obopynoBanus. llkader ans xpaHeHHs y4eOHO-METOAMYECKOW JTOKYMEHTAIWH, y4eOHOTO
000pyIoBaHus

MynbTHMEIMIHBIE CPECTBA XPAaHEHNUS, TIEPEIavy U MPEICTABICHUS HH)OPMAITUH.

Macrepckasi oBeTUpHOI 00pabOTKH MaTepHaIOB

VYyeOHass ayautopust Aisi IMPOBENEHUS Y4EOHBIX, MPAKTHUECKUX U J1AaOOPaTOPHBIX
3aHSATHH, 11 CAMOCTOSTEIbHOW PaOOTHI, AUl TPYIIIOBBIX U HHIUBUIYAJTBHBIX KOHCYJIBTALUH,
JUIS TEKYIIEro KOHTPOJsI M TPOMEXYTOYHOH arrectanmuu. Pabodee mecTto mpemnojaBaTers:
NepCOHANBHBIN KoMIbloTep ¢ makerom MS Office, BeixogoMm B MHTEpHET M C JOCTYNOM B
AIIEKTPOHHYI0 HMH(POPMAIMOHHO-00pa30BaTEbHYIO Cpeay yHuBepcuteTa. Paboume mecta
oOydJaroImuxcs, qocka yueOHas, yaeOHass meOens. AmmapaTsl OeH3MHOBOH maitku JX-586590 ¢
TOpEJIKOM CBEPJIMIbHBIN CTaHOK, aHKa C MyH3eJIsiMH, , OopMamuHel BM26A ¢ HanoiabHbIM
PETyJISITOPOM, Balblibl py4dHbIE C peaykTopoM B-7, BbipyOka muckoB, mukpockon MBC-10
2033, neur mydenbHas «CHOJI», tBepaomep no bpunennto nopratusneiii HBX-0,5, tucku,
numdoBanbHBI cTaHOK, 3ekTpoTounsio GMT P BEG 700, BeITsbKHOW mKad € CHCTEMOM
BBITSDKKH, HA0OPBI PYYHBIX HHCTPYMEHTOB, U3MEPUTEIbHBIA HHCTPYMEHT.

Macrepckast 06paboTKu KaMHS

VYyeOHass ayautopusi Al MPOBENEHHUS Y4EOHBIX, MPAKTHUECKUX U JAOOPaTOPHBIX
3aHATUHN, JJI1 CAMOCTOSITENIbHON paboThI, ISl TPYIIOBBIX M UHIMBUIYAJIbHBIX KOHCYJIbTAIIHIA,
JUISL TEKYIIEro KOHTPOJS U HPOMEXYTOUHOH arrectanuu. PabGouyee mecTo mpemnojaBaTelis:
MePCOHANIbHBIN KoMmmbioTep ¢ makerom MS Office, Beixomom B MHTEpHET W ¢ JAOCTynoM B
ANIEKTPOHHYI0 HMH(POPMAIIMOHHO-00pa30BaTeIbHYIO0 Cpelay yHUBepcuTeTa. Pabounme Mecra
oOyuaromuxcs, 1ocka yueOHas, yaeonas meoenb. [logenounsiii U 1eKOpaTUBHO-00JIUIIOBOYHBIH
KaMEHb.

[Tonapesnoit cranok CKPH DIAMANTIC A-44 MS; ctanok kamHepe3nbii FUBAG ML-
6; cranku muudoBansHO-TIonupoBasibHble CIIITH; cranox ansa numdoBaHus 1I1apoB,
numdoBanpHbie  cTaHku CJII-120; numdoBanbHbIe CcTaHKM M\H «SmMa», HAaCTOIBHO-
CBEPJIWJIBHBIM CTAaHOK, CTAaHOK HACTOJIbHBIM TOAPE3HOW; W3MEPUTEIbHBIA WHCTPYMEHT.
Macrepckas 1o py4Hoi o0paboTKH TpeBECUHBI

VYyeOHass ayauTopust ANl MPOBENEHHUS YYEOHBIX, MPAKTHUECKHX U JTaOOPaTOPHBIX
3aHATUHN, AJI1 CAMOCTOSITENILHON paboThl, ISl TPYIIOBBIX M MHIWBUIYAITbHBIX KOHCYJIbTAIIHA,
JUTSL TEKYIIEro KOHTPOJS U MPOMEXYTOYHOH aTTectauuu. Pabouee MecTo mpemojaBatens,
pabourie MecTta o0yJaronmxcs, 10cka yaeOHas, yueoHas mebenb. CepnunbHbiil ctaHok HC-2,
pabourie CTONBI-BEPCTAKU; MHCTPYMEHT JUIS Pa3METKH MHJIOMATEpUANIOB: YTOJbHUK, JIMHEHKA;
PYYHOM MHCTPYMEHT: KUSHKHU, JOO3UKH, pyOaHKH, HOXKOBKH, CTAMECKH; SIEKTPOUHCTPYMEHT:
Ipenb, T003MK, NUIM(MAIIWHKA, MaTepHalbl: MIMOH Pa3HBIX MOPOJ IPEBECHHBI, JIPEBECHHA
pa3HbIX IOPOJI APEBEKCHHBI, JIaK, paCTBOpUTEND, Kiei [IBA, mudoBanpHas mkypka Ne 6-25.

MacTtepckasi KepaMUKH

VYyeOHas ayauTopust ANl MPOBENEHHUS YYEOHBIX, MPAKTHUECKHX U JTaOOpPaTOPHBIX
3aHATUHN, AJI1 CAMOCTOSITENILHON paboThI, ISl TPYIIOBBIX M MHIWBUIYAIbHBIX KOHCYJIbTAIIHA,
JUTSL TEKYIIEro KOHTPOJS M MPOMEXYTOUHOH aTrectanuu. PabGouee MecTo mpemojaBaTelis:
MEPCOHANBHBIN KOMITbIOTEP, paboune Mecta 00ydaromuxcs, qocka ydeOHas, yueOHas MeOenb.
[leur nns oOXMra KepamMHUeCKUX W3ACNUN, CYHMIHIbHBIM 1mikad, MydQenbHas Tmeyb,
AIEKTPUYECKUI TOHUAPHBIA KPYT, MK I XpaHEHHUs] KepaMUYECKUX KPAaCOK, CTEeIUTaKU IS
XpaHeHusi paboT, IIMHA, IAMOT, KBapleBbli mecok. Kepamuueckue Kpacku: Tia3ypu, SMaiH.
Creku, pe3akd, CKalKH, €MKOCTH JUIS BOJbI TUIACTUKOBBIC, Ta3bl IUIACTUKOBEIE, Beapa
TUTACTUKOBEIE, MOJCTABKH JJIs paboT, TYPHETKH, TKAHU, CUTO, TMHEHKHU, KUCTH (LIETHHA, OeKa,
KOJIOHOK). O6pa3iibl padorT.



IIpuniaoxenne 1

Y4eOHO-MeTOANYECKOE 00ecTeYeHHe CAMOCTOATEILHOIH padoThl 00y4arommuxcst

ITo mucummumae «VccnemoBanust B 007acTH XyNOKECTBEHHOTO MaTepUalIOBEICHUS
OpeIyCMOTpEHa ayAMTOpHAash W BHEAyAUTOpHAs CaMOCTOATENbHAash paboTa 00ydaroIIMXCs.
AynuTopHas caMOCTOSITETIbHAsT pabdoTa CTYJEHTOB IPE/IIOJIATacT BBIIOIHEHHE MPAKTHUECKUX
paboT. 3amanus U MaTepHaibl Ui MPAKTUYECKUX padOT BBLAAIOTCSA BO BpeMs YUeOHBIX 3aHITHH.
Ha »Tux e 3aHATUSAX OCYHIECTBISCTCS KOHTPOJIb 3a WX BBINOJHEHHEM M NPaBHIBHON
opranu3zaiuei paboThbl.

AyauTopHbIe NpakTHYecKue padorsl (AIIP):

Pazgean 1. «Knaccnpuxanusi, pa3HOBUIHOCTH KOHCTPYKTHBHBIX M JE€KOPATHBHBIX
MaTepHaJIOB M0 MPOUCXOKACHUIO, HA3HAYEHUIO U TEXHOJIOTHYeCKUM MPU3HAKAM)

ATIIP Nel. «M3y4yeHune NoHATHI COCTaBa, CTPOCHUS, CBOMCTB M CTPYKTYPbl MATEPHUAIIOB IS
BBITOJTHCHUS XYHOKCCTBCHHO-ITPOMBIINIJIICHHBIX H3,Z[€JIPII>1)).

Martepuan urpaet BaxxHyIo poJib B GOpMHUPOBAHUU MTPOMOPLUOHATIEHOT0, MaCIITA0HOTO U
PUTMHUYCCKOTO CTpOsA U3OCIUA, €0 TCKTOHUKU W, B KOHCYHOM CYUCTC, KOMIIO3UIIUU B ICIIOM.
Ilenpt0o maHHOW TPAKTUYECKOW palbOThl SBISETCS TIONyYCHHE HEOOXOAMMBIX 3HAHUH O
XYOOKCCTBCHHOM MAaTCPpHUAJIOBCACHUU, O B3aMMOCBA3U JCKOPATHUBHO-IIPUKIAAHOI'O UCKYCCTBA U
MaTepuasoB, O KilacCUPUKAUMU M HOMEHKIAType; (U3UKO-XMMHYECKOM, 3CTETHYECKOW U
DKOJIOTHYECKOHU CYHUIHOCTHU CBOMICTB Pa3JIMYHBIX MAaTCPpUAIOB; OCHOBAX MNPOU3BOJACTBA MU OIIbITA
NPUMEHEHUS MAaTepuajgoB B  XYJOXKECTBEHHO-NPOMBIIIJIEHHOM MPOU3BOACTBE OOBEKTOB
JNEKOPAaTUBHOTO XapakTepa Ui OCYIIeCTBICHHS BBIOOpa Marepuana s KOHKPETHOTO
Ha3HAYCHMS.

PaboTta Ha MpakTUYECKOM 3aHSITHH 3aKITI0YAETCSA B M3YUYEHUH TEOPETUYECKOTO MaTepraia
K 71a00paTOPHO-TIPAKTHUECKUM 3aHSATHIM, W3YYCHUH WHCTPYKUWH K pa3MyHBIM NpUOOpaM H
MOJITOTOBKE K BHITIOTHEHUIO JTaA00paTOPHO-TIPAKTUIECKUX PabOT

Pa3nen 2. «MeToabl uccie0OBAHUS METAJIOB M METAINYECKHUX H3/1eJIui»

AIIP Ne2. «M3yuenue (PU3NKO-MEXaHUYECKUX METOJIOB HCCIIECOBAHMS METANTHYECKUX
MaTCpHraIoOBy. Brimonnenne HHIAWBUYAJIbHBIX 3az[aH1/1171, ux O(i)OpMJ'IeHI/Ie.

Onpenenuts Tpynmy METalsIoB, K KOTOPHIM OTHOCHUTCS 0Opasell CIUIaBa, BBIIBUTH €O
HAa3HAUYCHHE W BUIBI BO3JCUCTBHUI, KOTOPHIM MOXET IMOABEPraThbCsl HCCIEAyeMbId oOpasell.
[TpoBecTn wuccieqOoBaHUS MEXaHHMYECKHX (MPOYHOCTh, IJIACTUYHOCTb, TBEPAOCTH M T.H.)
SJICKTPUYCCKUX, MAIrHUTHBIX, OIITUYCCKUX U JPYTUX CBOHICTB MaTCprajioB U HOKpBITHﬁ, a TaK¥XKe
MPOIIECCOB U SBIIEHUH B HUX, COTJIACHO MEPEYHIO TaOOPaTOPHO-MPAKTHUECKUX paboT (mpuMepsl
1a00paTOPHBIX padOT MPEACTaBICHBI B NMPUIIOKEHUH 3) C TMOMOIIBIO CIECIHATIU3UPOBAHHOTO
000py0BaHuUs: TBEPAOMEPA, MUKPOCKOIIA U T.I.

OO06ocHOBaTh BHIOOP TOTO WJIM WHOTO MaTepualia B 3aBUCHMOCTH OT IKCILTyaTal[MOHHBIX,
XYJIO’)KECTBEHHBIX, TEXHOJIOTMYECKUX U HSKOHOMHMUYECKHUX TpeOOBaHHI K XyJ0KECTBEHHO-
MIPOMBIIIUICHHOMY H3JIEITHIO.

AIIP Ne3. «M3ydeHue (PU3NKO-XUMUYECKUX METOJOB HCCIIEIOBAHUS METaNTMYECKUX
MaTcpuraioB. Brimonnenne HHIAWBUYAJIbHBIX 3az[aH1/1171, ux Oq)OpMJ'IeHI/Ie.

Onpenenuts Tpynmy METasIoB, K KOTOPHIM OTHOCHUTCS 0Opasell CIUIaBa, BBIIBUTH €O
HAa3HAYCHHE W BUIBI BO3JCUCTBHUI, KOTOPHIM MOXET MOABEPraThbCsl HCCIEAyeMbId oOpasell.
[TpoBecTH XUMHUKO-TEPMHUYECKYIO OOpabOTKYy METAIMYEeCKHX O00paslloB, CIOCOOHOCTh K
KOPpO3UH, YCTOMYMBOCTU K arpeccUBHBIM (akTopaM cpeabl U T.A. J[aHHas rpymnmna MeToa0B
OCHOBaHa Ha U3MEPEHUU (HU3HUUECKUX CBOMCTB BEILIECTB, KOTOPHIE MOSBISIOTCS WU U3MEHSIOTCS
B pE3yJIbTaTE XUMUYECKUX PEaKIIHi.

O6ocHOBaTh BBIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTH OT HKCILTYaTal[MOHHBIX,
XYOAOKCCTBCHHBIX, TCXHOJIOTHYCCKUX H OSKOHOMUUYCCKHUX Tp€60BaHI/Iﬁ K XYAOXCCTBCHHO-
MPOMBINIJICHHOMY H3/EIHIO.




Paznen 3. «®U3MKO-MeXaHHYeCKHe, TEXHOJOTMYeCKHe M 3CTeTHYeCKHe CBOHCTBa
HeMEeTAJIMYEeCKUX MATEPHAJIOB»

AIIP Ned4. «M3yueHue cTpoeHUs, CTPYKTYpbl U CBOMCTB IPHUPOAHBIX KAMEHHBIX
MaTepuaioBy

BbINOMHUTE psii MPAaKTUYECKUX 3aJaHUM, 10 HCCIIEIOBAaHHUIO, CTPOEHUS, CTPYKTYPBI U
CBOMCTB IPHUPOJAHBIX KAMEHHBIX MaTEepPHAJIOB, IPEIYCMOTPEHHBIX JaHHON paboueld mporpaMmoi
(mepeyeHb MPUMEPHBIX JTA00OPATOPHO-TIPAKTUIECKUX paOOT MPEICTABIICH B IPHIIOKEHHUHU 3)

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTU OT JKCILIyaTallMOHHBIX,
XYZOXKECTBEHHBIX, TEXHOJIOTUYECKUX M DSKOHOMHUYECKHX TpPEOOBAaHMM K XYy/JI0KECTBEHHO-
IIPOMBIIUIEHHOMY H3JIE€IHIO.

AIIP Ne 5. «MI3yuenue cTpoeHusi, CTpyKTYpbl U CBOMCTB KEPAMUYECKUX MAaTEPUATIOBY

BrInonHUTE psAg MpakTUYECKUX 3aJaHUi, MO HCCIEAOBAHUIO, CTPOCHMS, CTPYKTYphl U
CBOWCTB KEpaMHUYECKUX MaTepHalioB, IPEAyCMOTPEHHBIX MJaHHOW pabodeil mporpaMMoii
(mepeueHb MPUMEPHBIX JTA0OPATOPHO-TIPAKTHUECKUX pabOT MPECTABICH B IPHIIOKEHUH 3).

O6ocHOBaTh BBHIOOP TOTO MJIM MHOTO MaTepualia B 3aBHCHMOCTHU OT 3KCIUTyaTallMOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJIOTMYECKUX U HSKOHOMHMYECKHUX TpeOOBaHUI K XYJI0’KECTBEHHO-
IPOMBIIIJIEHHOMY U3/EIHIO.

AIIP 6. «M3yuyeHue cTpoeHusl, CTPYKTYpPbl U CBOMCTB KOMIO3UTHBIX MATEPHAIOBY.

BbINOMHUTE psii MPAaKTUYECKUX 3aJaHMM, 10 HCCIIEIOBAaHHUIO, CTPOEHUS, CTPYKTYPBI U
CBOMCTB KOMITO3UTHBIX MAaTEPHAJIOB, MPEAYCMOTPEHHBIX JaHHOW pabodeil mporpamMmoi
(mepeyeHb MPUMEPHBIX JTA00OPATOPHO-TIPAKTUYECKUX pabOT MPEICTABIICH B IPUIIOKEHHUHU 3)

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTU OT JKCILTyaTallMOHHBIX,
XYZOXKECTBEHHBIX, TEXHOJIOTUYECKUX M DSKOHOMHUYECKHX TpPEOOBAaHMM K XYyJI0KECTBEHHO-
IIPOMBIIUIEHHOMY H3JIE€IHIO.

NuauBuayanabpHble fomamnue 3aganus (M3):
Jlnist opraHu3aly caMoCTOATEIbHOW PaboThl HEOOXOAUMBI CIEIYIOLINE YCIOBHS:
- TFOTOBHOCTB CTYAECHTOB K CAMOCTOATEIILHOMY TPYAY;
- MOTHBALUS NIOJTYYCHHsI 3HAHU;
- HaJIMYUE U JOCTYIHOCTh BCEr0 HEOOXOUMOro yueOHO-METOINYECKOr0 MaTepuaa;
- cHCTeMa PETYJSIPHOI0 KOHTPOJISE Ka4eCTBA BBIMOJIHEHHOM CaMOCTOSATENbHOM paboThI;
- KOHCYJIbTallHOHHAsI IOMOIb IIPETOAaBaTENs.
AxTuBHas camocTosTeNbHas paboTa CTYJEHTOB BO3MOKHA TOJBKO IpH HAJIUYUU
CepbE3HOM M yCTOMUMBON MOTHBAMU. CaMblil CHITbHBI MOTHBHPYIONINH (haKTOp — IMOATOTOBKA K
nanbHelei 3¢ pexTuBHOM MpodeccnoHaNbHOM e TEeTbHOCTH.

Pa3znen 1. «Kuaccupukanusi, pa3HOBHIHOCTH KOHCTPYKTHMBHBIX M JCKOPATHBHBIX
MaTepHaJIOB 110 IPOUCXOKACHHIO, HA3HAYECHUIO U TEXHOJTOTHYECKUM IPU3HAKAM)

N3 Nel. «3yuenue NOHITHI COCTaBa, CTPOEHUS, CBOMCTB U CTPYKTYPbI MATEPHAIIOB IS
BBIIIOJIHEHHSI XYA0KECTBEHHO-ITPOMBIIUICHHBIX U3ETUIN.

Haiitu u u3yuuth B yuyeOHOH, HAay4yHOW JMTEpaType M HMHTEPHETE IOMOJHUTEIbHYIO
MHPOPMALIMIO TI0 33JaHHOW TeMe, MOATOTOBUTCS K BBIMOJIHEHHUIO JaOOpaTOPHO-TIPAKTHUECKUX
pabot

Pa3nen 2. «MeToabl cciie10BAaHUSI METANI0B M METAJUINYECKUX M3/1eTHiD»

N3 Ne2. «M3yueHue (pU3NKO-MEXaHUYECKHX METOJ0B HCCIEIOBaHMUS METaUIMYECKHX
MaTepHuaioB». BrIoIHEHNE HHAUBUAYABHBIX 3aIaHH, NX 0(hOpMIICHHE.

Haiitu u u3yuuth B yuyeOHOH, Hay4yHOW JUTEpaType M HMHTEPHETE IOMOJHUTEIbHYIO
UH(OPMALIKIO TIO 3aJJAaHHOM TeMe.

Omnpenenuts Ipyniy METaIOB, K KOTOPHIM OTHOCUTCS oOpasel] cIijilaBa, BBISIBUTH €ro
Ha3HAYeHHE U BHJIbI BO3JCHCTBHUI, KOTOPHIM MOKET IOJABEPrarbcsl HCCIETyEeMblil oOpasel.
[IpoBecTn wuccnenoBaHUs MEXaHUYECKUX (IPOYHOCTh, IJIACTUYHOCTb, TBEPAOCTb U T.1.)
ANEKTPUYECKUX, MATHUTHBIX, ONTUYECKUX U APYTHX CBOMCTB MATEPHUAIIOB U NOKPBITHUH, a TAKKE
IPOILIECCOB U SIBJICHUN B HUX, COIVIACHO MEPEUHI0 Ja00paTOPHO-NPAKTHUECKUX paboT (pUMepsl



7a00paTOPHBIX PabOT MpPEICTaBlICHbl B MPHIOXKEHUH 3) C MOMOIIBIO CHEIHMATH3UPOBAHHOTO
000py0BaHuUs: TBEPAOMEPA, MUKPOCKOIIA U T.1I.

OGOCHOB&TL BBIGOp TOT0 WJIM MHOTIO MaTCpHaia B 3aBUCUMOCTHU OT SKCILNTyaTallUOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJIOIMYECKUX U HSKOHOMHMYECKHUX TpeOOBaHUM K XYJI0’KECTBEHHO-
MPOMBIIUIEHHOMY U3IEIIHIO.

N3 Ne3. «U3yueHue (HHU3UKO-XMMHUYECKUX METOJIOB HCCIICAOBAHHS METALTHYECKUX
MaTCpuraoB. Brimonnenune HHIAWBUYAJIbHBIX Sa,Z[aHI/Iﬁ, ux O(i)OpM.HGHI/Ie.

Haiitu m u3yunth B y4eOHOW, HAy4YHOW JUTEpaType W HMHTEPHETE IOMOJHUTEIHHYIO
UH(POPMALIKIO TIO 33JJaHHOM TeMe.

Onpenenuth rpynmy METauioB, K KOTOPhIM OTHOCHUTCS 0Opasell CIUIaBa, BBIIBUTH €O
Ha3HA4YCHWE W BHIBI BO3JCHCTBHUI, KOTOPBIM MOXET MOJBEPraThCsl HCCIETyEeMBIH 00pasel.
[IpoBeCcTH XWMHKO-TEPMUYECKYIO OOpa0OTKYy METAUTMYECKUX OOpas3IoB, CIIOCOOHOCTh K
KOPPO3UH, YCTOMYMBOCTH K arpecCHBHBIM (akTopaMm cpeabl U T.1. JlaHHas rpymnma METOoOB
OCHOBaHa Ha U3MEPEHUU (PU3NMUECKUX CBOMCTB BEILIECTB, KOTOPbIE MOSBIAIOTCS WU U3MEHSIOTCS
B pE3yJIbTaTE XUMUYECKUX PEAKLIHUM.

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCUMOCTU OT HKCILTYyaTallMOHHBIX,
XYOOKCCTBCHHBIX, TCXHOJIOTUYCCKUX W SKOHOMHUUYCCKHUX TpGGOBaHI/II\/'I K XYAOXKCCTBCHHO-
MPOMBIIIIICHHOMY U3/EIHIO.

Paznen 3. «®u3uko-MexaHuYeckne, TEXHOJOrH4eckHe M 3CTeTHYeCKHE CBOMCTBa
HEMeTAJIMYeCKHX MATepHaI0B»

N3 Nod. «UM3ydyeHue cTpoeHHs, CTPYKTYpbl M CBOWMCTB MNPUPOIHBIX KAMEHHBIX
MaTepuagoBy

Haiitu u u3yunth B y4eOHOW, HAy4YHOW JUTEpaType W HMHTEPHETE IOMOJHUTEIHHYIO
UH(OPMALIKIO TIO 33JJaHHOM TeMe.

BbInomHUTE psii MpakTUYECKUX 3aJaHHi, 10 HCCIIEIOBAaHUIO, CTPOCHUS, CTPYKTYpHl U
CBOICTB MPHUPOJIHBIX KAMEHHBIX MaTEPHUAJIOB, IPEIyCMOTPEHHBIX TaHHOW padoueil mporpamMmon
(mepeueHb MPUMEPHBIX JTA00PATOPHO-MPAKTUIECKUX pabOT MPECTABICH B IPHIOKEHUH 3)

O6ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTH OT JKCILTYaTallMOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJIOIMYECKUX U HSKOHOMMYECKHUX TpeOOBaHUM K XYJI0’KECTBEHHO-
MPOMBIIUIEHHOMY U3/IEIHUIO.

N3 Ne 5. «M3yuyenue cTpoeHusi, CTpyKTYpbl U CBOMCTB KEPAMUYECKUX MAaTEPUATIOBY

Haiitu 1 u3yunth B y4eOHOU, Hay4yHON IHUTEpaType M HHTEPHETE OMOIHUTEIHHYIO
UH(OPMALIHIO TIO 33JJAaHHOM TeMe.

BrInonHUTs psAa MpakTUYECKUX 3aJaHui, MO MCCIEAOBAHUIO, CTPOCHMS, CTPYKTYPhl U
CBOMCTB KEpaMHUYECKUMX MAaTepHUajoB, NPEIyCMOTPEHHbIX MJaHHOM paboueill mnporpamMmoin
(mepeveHb MPUMEPHBIX JTa00PaTOPHO-NIPAKTUIECKUX PAOOT MPEACTABIEH B MPUIOKEHHUH 3).

O6ocHOBaTh BBEIOOP TOTO HJIM MHOTO MaTepHalia B 3aBHCHMOCTH OT JKCIUTyaTallMOHHBIX,
XYJIO’)KECTBEHHBIX, TEXHOJOTMYECKUX U HSKOHOMHMUYECKHUX TpeOOBaHHI K XyJI0KECTBEHHO-
IPOMBIIITIEHHOMY U3/EIHIO.

N3 6. «M3ydyeHune cTpoeHusi, CTpPYKTYpbl U CBOMCTB KOMIIO3UTHBIX MAaTE€PHAJIOB).

Haiitu u m3yunts B y4eOHON, HaydyHOH JMUTEpaType U HMHTEPHETE OMOJHUTEIbHYIO
uHGOPMAIIUIO TI0 33/IaHHOH TeMe.

BbInonHUTE psii MpakTUYECKUX 3aJaHHi, 10 HCCIIEIOBAaHUIO, CTPOEHHS, CTPYKTYpHl U
CBOMCTB KOMIIO3UTHBIX MaTepHalloB, NPEIyCMOTPEHHBIX JaHHOW pabodeil mporpamMmoi
(mepeueHpb MPUMEPHBIX JTA00OPATOPHO-TIPAKTUIECKUX pabOT MPECTABIEH B IPHIIOKEHUH 3)

O6ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTH OT JKCILTYaTal[MOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJIOIMYECKUX U HSKOHOMMYECKHUX TpeOOBaHUM K XyJI0’KECTBEHHO-
MPOMBIIUIEHHOMY H3JIETHUIO.



IIpuniaoxenne 2

a) [lnanupyemble pe3yabTaTbl 00yUeHHs] U OLIEHOYHbIE CPeCTBA ISl NMPOBeIEHUs!
NMPOMEKYTOYHOI aTTeCTAMU: OLICGHOYHBIE CPEACTBA IO HMHAUKATOpaM (HOpMUPYEMOH(BIX)
komneTeHnuu(uit) mpeacrasnensl B @OC k OOIL.

0) Ilopsanoxk mpoBeleHUs NMPOMEKYTOYHOH ATTECTALMH, NMOKA3aTeJM M KPHUTEPHH
OlLlCHMBAHUS:

HpOMe)I(YTO‘lHaH aTTeCTaluid oo «HccnenoBanus B obnactu

XYOOXKCCTBCHHOTO MATCPUAIOBCACHU» BKIIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI,

JTUCLUTUINHE
MIO3BOJIAIOIINE
OLICHUTHh YPOBEHb YCBOCHHUS OOy4YaIOUIMMMUCS 3HAHWUH, U TaOOpaTOPHO-NPAKTHUECKUE 3aJaHMs,
BBISIBJISIFOIIME CTENEHb CPOPMUPOBAHHOCTU MPO(ECCHOHATBHBIX KOMIETEHIIMH, IPOBOAUTCS B
¢dopme 3auera. 3aueT mMpoBOAUTCS B (OpME KOMITBIOTEPHOTO TeCTHpoBaHWs. Ha tecTmpoBanum
UCTIONIBb3YIOTCS 3a/1aHUs CICAYIOIINX TUIIOB

—  3aKpbIThIE C BEIOOPOM OJIHOTO OTBETA;

—  3aKpBITOrO Ha yCTAHOBJIEHHE MOCIIEI0BATEIbHOCTH;

—  3aKpbIThIC HA YCTAHOBJICHUE COOTBETCTBUS;

—  OTKpBITBIE C Pa3BEPHYTHIM OTBETOM,;

—  KOMOMHMPOBaHHBIE 33JaHUs C BHIOOPOM OJHOTO OTBETAa M 0OOCHOBAaHUEM BHIOOPA;

— KOMOMHMpOBAaHHBIE 3a/laHUsl C BBIOOPOM HECKOJBKHX OTBETOB U OOOCHOBaHHEM
BbIOODA.

TectupoBaHue NPOBOAUTCS B KOMIIBIOTEPHOM KJIACCE B COOTBETCTBUHU C YTBEPKIEHHBIM
pactiucanueM. Tect Bkmouaer 20 3amanuii, u3 kKoTopbix 10 3amanuii 6a30BOro ypoBHS
CJIOHOCTH, 7 — NOBBILLIEHHOTO0; 3 — BBICOKOTO. [IpO10IIKUTENBHOCTh TECTUPOBAHUS COCTABISET
1-1,5 gaca.

Kaxplil TUII TECTOBOTO 3a/laHHUsI UMEET CBOM YKa3aHUs U KPUTEPUU OLICHUBAHMSL:

Yka3zaHus 1Mo OICHUBAHUIO PesynbTaT oueHuBaHuUA

3az[aHne 3aKpPBITOr'O THIIA C BI)I60pOM OJHOI'0
IlomHoe COBITAJICHUEC C BEPHBIM OTBETOM OLICHUBACTCA 1
BapuaHTa OTBETA CUUTACTCA BEPHBIM, €CJIN

0aJuI0M; HEBEPHBI OTBET WM €ro OTCYTCTBHE - 0 OaioB
NPaBUJIBHO YKa3aH OTBET

3ajaHue 3aKphITOro THIIA HA YCTAaHOBJICHHE
COOTBETCTBUSI CUNTACTCS BEPHBIM, €CIIH
MIPaBIJIBHO YCTAHOBJICHBI BCE COOTBETCTBHS
(To3unMM U3 OZJHOTO CTOJIONA BEPHO
COIIOCTABJICHBI C MTO3HULMSIMHU JIPYTOTO)

ITonHoe coBmajieHNe ¢ BEPHBIM OTBETOM OIIEHUBAeTCs |
0aJyIoM; HEBEpHBIH OTBET WU €ro oTcyTcTBHE - O OaoB

3ananue 3aKPBITOI'O THUIIA HA YCTAHOBJICHUE

MOCJIEI0BATEILHOCTH CUMTACTCS] BEPHBIM, €CIIN
MIPaBUJIBHO yKa3aHa BCS MOCIEI0BATENLHOCTh
CYNTaeTCs BEPHBIM, €CIIM PAaBHIIBHO yKa3aHa BCs
MIOCJIEI0BATEILHOCTD LU (P

ITosHOE COBIAJCHUE C BEPHBIM OTBETOM OILICHUBAETCS |
0aJIOM; €CJIM IOTYIIEeHBI OMIMOKH MK OTBET OTCYTCTBYET - 0
6amioB

3aganue KOMOMHUPOBAHHOT'O THITA C BELIOOPOM
OJHOTO BEPHOTO OTBETA U3 MPEATIOKEHHBIX C
000CHOBaHHEM BBIOOPA OTBETA CUMTACTCS
BEpPHBIM, €CIIH IIPABUIIBHO yKa3aHa LUudpa u
NPUBEICHBI KOPPEKTHBIE apryMEHTBHI,
UCIIONB3yeMbIe TIPH BEIOOpE OTBETa

[TonHblit npaBUILHBIA OTBET HA 3aJjaHUE OLEHUBAETCS 3
0ayutaMu; ecid JOMyIIeHa OTHa OIHOKA/HETOYHOCTH/OTBET
TIPaBUIIBHBIN, HO HE MOJHBIH - | 6ast, ecnu nomymeHo Oosee
OJTHO¥ OIIMOKK/OTBET HEMPABIILHBIN/OTBET OTCYTCTBYET - 0
6aiioB

3aganue KOMOMHUPOBAHHOT'O THITA C BELIOOPOM
HECKOJIBKUX BAPHAHTOB OTBETA U3

ITonHbIi NpaBUIIBHBIN OTBET Ha 33/1aHUE OIICHHUBaeTCs 3
OaJylaMu; eciy JIOMyIIeHa O/iHa OIIMOKa/HETOYHOCTh/OTBET




Vka3zaHus 110 OICHUBAHHIO

Pe3yanaT OLICHHUBAHUA

MIPEATIOKEHHBIX C 000CHOBaHWEM BBIOOpA
OTBETOB CYMTACTCS] BEPHBIM, €CITH MTPABUIILHO
yKkazaHa nupa u NpuBeIeHbl KOPPEKTHBIC
apryMeHTbI, UCTIOIb3yEMbIe MPU BHIOOpPE OTBETA

MIPaBHIIBHBIN, HO HE MOJHBIN - | 6ay, eciu nomymeHo 6omee
OJTHOM OIIMOKK/OTBET HEMPABUIIBHBII/OTBET OTCYTCTBYET - 0
OaioB

3amaHue OTKPBITOTO THIA C PA3BEPHYTHIM
OTBETOM CUHUTAETCS BEPHBIM, €CITH OTBET
COBIIAJIACT C ITAJOHHBIM 10 COJEPKAHUIO U
MOJTHOTE

ITonHbIit NpaBUIIBHBIN OTBET Ha 33/1aHUE OIICHHUBaeTCs 3
0ayutaMu; eciM J0MyIIeHa O{Ha OIIMOKA/HETOYHOCTh/OTBET
MIpaBUJIBHBIIN, HO HE MOJHBIN - | 6a, eciu nomymeHo 6omee
OJTHOM OIIMOKK/OTBET HEMPABUIIBHBII/OTBET OTCYTCTBYET - 0
6ayoB. Jlonyckarotcsi uHbIE (GOPMYITHPOBKH OTBETA, HE
HCKaKAFOIINE ero CMBICa

Pe3ynbTaThl TECTHPOBAHHUS OLIEHHUBAKTCS CJIEAYIOIIUM 00pa3oMm:

— Ha OLEHKY «3a4TeH0» — 00ydJaromuiics JEeMOHCTPHUPYET, 4YTO 00JIaJaeT CUCTEMOM
3HaHUW M BIIAJICET ONPEJCICHHBIMH YMEHHUSMH, KOTOpbIE 3aKIIOYalOTCS B CIOCOOHOCTH K

OCYHICCTBJICHUIO KOMIIJICKCHOTO IIOHCKA,

aHaJln3a W HUHTCPIPECTAINN I/IH(I)OpMaI_II/II/I 110

OHpC,I[eJ'ICHHOI\/'I TEMC; YCTAHOBJICHUIO CBHSCﬁ, HUHTCrpau, UCIIOJIb30BAHUTIO MAaTCpUaJIa U3 PA3HBIX

pa3zenoB U TEM JJs PELIEHUs MOCTaBICHHOU 3anauu. Pe3ynbrar TectupoBaHus He meHee 60%

0aJuI0B CBUIETENBCTBYET O IOCTATOYHOM YPOBHE C(POPMUPOBAHHOCTH KOMIIETEHIIUH(HUHA);

- Ha OIICHKY «He 3a4TeHO» — OOydJaromuiica He o0lajaeT HeoOXOAMMON CUCTEeMOM
3HAHUW U HE BIaJeeT HEOOXOAMMBIMU MPAKTHUYECKUMU YMEHHUSMH, HE CIIOCOOEH MOHUMATh U

UHTEPIPETHPOBATH OCBOCHHYIO HMH(popManuio. Pesynbrar TectupoBanus meHee 60% Oanos
CBHUJIETEJICTBYET O HEIOCTATOYHOM YPOBHE CPOPMUPOBAHHOCTH KOMIETCHIUHU(UI).




IIpuniaoxenne 3

MeToauuecKue YKa3aHudA MO BBINMOJHCHHIO MPAKTUIECCKHUX pa60T mo AMCHMIIJIMHE
«I/ICCJIEIIOBaH](ISI B 00J1acTH XYA0KECTBCHHOT0 MAaTCPUAJTOBECACHUSD)

OCHOBHO# 11eTbI0 TUCHMIUIMHBI (Moayns) «MccnenoBanust B 006JaCTH Xy 105KECTBEHHOTO
MaTepHaOBEICHHS», ABISETCS MOJrOTOBKA CHEIMAINCTOB, BIAICIOMINX 3HAHUSAMU JUIS PELICHUS
MH)KEHEPHBIX M Hay4YHO-UCCIIEI0BATEIbCKUX 3aJjad, MMEIOLIUX MOHATHE 00 OCHOBHBIX METOJaxX
UCCIIEIOBAaHHSI MAaTEpHAIIOB, IPUHITUIAX paOOTHI HCIIOIB3yEeMOT0 000PYA0BaHMS U PUOOPOB, a O
MeTOANKE 00padOTKHU pe3yJIbTaTOB UCCIEIOBAHUS.

3amayaMul TUCIMITIMHBI SBIISIOTCS:

- TOJy4YEHHE WM 3aKpEIUICHHE TEOPEeTHYECKUX M TNPAKTUUYECKUX 3HAHMH B 00JIaCTH
¢u3nueckux M (UIUKO-XMMHUYECKHX SIBICHUHA W IPOIECCOB, JIEKAIIUX B OCHOBE Haumboiee
Ba)KHBIX METOJI0B UCCIIEJIOBAHUS COCTABA, CTPYKTYPhl U CBOWCTB MAaTEPUAIOB, a TAK)KE MMOKPBITHH
U SBICHUH B HHUX ((U3UKO-MEXaHWYECKUX HCIIBITAHUH, ONpeAeNeHUs TEeIIOPU3NIECKUX,
JIEKTPUUECKUX, MATHUTHBIX, ONTHYECKMX M CIELUAIbHBIX (DYHKIMOHAIBHBIX CBOMCTB
MaTepHalioB M TOKPBITUH M CTPYKTYPHBIX METOJOB HMX HCCIICOBAHUS - CIEKTPOCKOIHH,
MHUKPOCKONHHU,  JU(PPAKTOMETPUM, TEPMUYECKOIO  aHAIM3a,  MAacC-CIIEKTPOCKONMMU U
Xxpomarorpaduu u T.1.);

- NOHUMMAaHHE NPUHLMIIOB YCTPOMCTBA M PabOThl THIOBBIX NMPUOOPOB M ammaparypsl,
UCTIONIb3YEMBIX B JaHHBIX METO/axX, CHOCOOOB TPHUTOTOBJICHUS M IOJATOTOBKH 00pasIoB,
00pabOTKM M aHaJIM3a PErUCTPUPYEMBIX XApAaKTEPUCTHK M MCTOYHMKOB BO3MOYKHBIX OIIHMOOK,
OTIpeIeICHUs] TOYHOCTH IKCTIIEPUMEHTOB U UX OTPaHUYCHUH;

-pUOOpEeTeHUE 3HAHUH UM HABBIKOB II0 OIEHKE BO3MOXKHOCTEH METOAOB M HUX
NPaKTUYECKOMY HCIOJIH30BAHUIO B UCCIIEAOBAHIH MAaTEPUAIIOB PA3IMYHON MPUPOIBI, IPOLIECCOB
U SIBJICHUM B HUX.

[To cBOEMY cozepkaHHIO U HANPABICHUIO IPAKTUYCCKUE 3aHATHS MPU3BAHBI 00ECTICUUTD
HOJTy4eHHEe YIIyOJCHHBIX 3HAHHUU 110 UCCIIEIOBAHUIO MAaTEPUAIOB B 00JIACTH XYI0KECTBEHHOTO
MaTCpraJIOBCACHUS. HpI/I BBITIOJTHCHHUHU TIPAKTHYCCKUX BaZIaHI/Iﬁ CTYACHTAMU BLIIIOJIHACTCA
NHCBMEHHBIN OTYET. B 0T4ET pexoMeHIyeTcs BKII0UaTh HAMMEHOBAHHE U LENIb paOOThI, KpaTKUe
oOmme cBefeHUs 00 MCCIEAyeMOM MaTepHualie M TeXHHYeCKHe TpeOOBaHMS K HEMY, KpaTKOe
OITMCAHUE HTAIOB BHIITOJHEHHON paboThI (110 HEOOXOJMMOCTH ), HCIIOIB3YEMOT0 000pYJOBAaHHS U
HpI/I60p0B, METOJUK ucneITannii. Takke B OTUETE JOJIZKEH OBLITH BBITIOJIHEH aHAJIN3 PE3YJILTATOB
paboTHI C OOIIMMH BBIBOIAMH U PEKOMEHTIAIHSMHU.

Bce MaTepuajbl I10 XMMHUYECKOM OCHOBE ACIITCA Ha MABC OCHOBHBIC TIPYIIIBI -
METaUIMYeCKUe U HeMeTaummdeckue. K MeTammmaeckum MarcepurajaM OTHOCATCA MCTAJLJIbI U UX
cIuIaBbl. MeTajIbl COCTAaBIAIOT Oojiee 2/3 BCeX M3BECTHBIX XHMHUYECKHMX 3JIEMEHTOB. B cBOIO
oucpcab, MCTAJUIMYCCKUC MAaTCpUajbl ACIATCA Ha YCPHBLIC W IBCTHBIC. K YCPHBIM OTHOCATCHA
JKCJIC30 U CIUIaBbl Ha €0 OCHOBC — CTAJIM U YYT'YHBI. Bce ocTtanpHbIe MeTalJIbl OTHOCSATCS K
IIBCTHBIM. YucTeIe METaJIbI O6J'IaI[aIOT HU3KUMH MEXaHHYESCKHMMM CBOMCTBAMH I10 CpaBHCHHIO CO
CIIaBaMH, U MO3TOMY HX INPUMCHCHUC OIrpaHUYUBACTCIA TCMH CIy4dasiMU, KOT'Jdad HeO6XOI[I/IMO
HCIIOJB30BaTh HUX CICHHATIBHBIC CBOMCTBaA (HaHpI/IMep, MAar"HuTHBIC WJIH BHGKTpI/ILIGCKI/IG).
HpaKTI/I‘leCKOG 3HAYCHHUC PA3JIMIHBIX METAJIJIOB HEC OANUHAKOBO.

KpOMe MCTAJUIMYCCKUX, B IPOMBIINIJICHHOCTH 3HAYUTCIIBHOC MCCTO 3aHUMAIOT Pa3JINIHBIC
HEMCTAJUIMYCCKUC MATCpUAJIbl — IIJIACTMACCHI, KEpaMUKa, pE€3rMHA, KOMIIO3UTHBIC MAaTCPpUAJIbI U
ap. Hx MMPOU3BOACTBO U IPUMCHCHUC PA3BUBACTCA B HACTOALICC BPEM OIICPCIKAIOIIUMHU TCMITaAMU
10 CPABHCHUIO C MCTAJTNIMYCCKUMU MaTCpHAJIaAMU.



Ilepeuenv nexkomopwvix npumeprHvbixX HPAKMUYECKUX padom NHO  OUCUUNIUHE
«Hccneoosanus 6 odnacmu xy0021ceCmeeHio20 MamepuaioéeoeHus)

Jlabopamopno -npaxmuyeckas pavoma Ne 1
Tema: Onpeoenenue meepoocmu memaninios

Llenp pabotel: M3yunTh cXeMbl HCHOBITAHUS TBEPAOCTH 1o bpunemto, Bukkepcy,
Poksemny

TBepaocTh sABIAETCS OJHOM M3 CaMbIX Ba)XXKHBIX M PAaCHPOCTPAHEHHBIX XapaKTEPUCTUK
MEXaHUYECKUX CBOWCTB METAVIOB M CIUIABOB U 3aBHCUT OT MX XMMHMUYECKOIO COCTaBa U
TepMudeckoi 00paboTku. [1o TBepAOCTH CyAsT O KayecTBe MaTepuaia, MpaBWIbHOCTA BBIOOpA H
BBITIOJIHEHHUSI TOW WJIM WHOW TepMmuueckoil oOpabotku. OmpeneneHue TBEPAOCTH SBISETCA
HauOojiee MIMPOKO pacHpOCTPAaHEHHBIM METOJOM MCIBITaHMS METAJUIOB U CILIABOB,
MIO3BOJISIFOIIMM B OOJIBIIIMHCTBE CiTy4aeB 0e3 pa3pyIIeHUs U3IENUs U U3TOTOBJICHUS CIICIIHATbHBIX
00pa3LoB CyAUTh O KauyecTBe n3jenus. JlaHHbII METOJ He BBI3BIBAET CEPHE3HOTO MOBPEKICHHUS
UCIBITYEMOI0 MaTepuaa.

[Ton TBEpAOCTHIO MOHUMAIOT CIIOCOOHOCTH MaTepuaya CONPOTUBIATHCS IUIACTHUECKOU
WIN yOpyroi nedopmanuy npu BHEIPEHUU B HETro JApyroro Oosee TBepaoro tena. CymecTByoT
CJIEYIOLINE METObI ONPEACIIEHUS TBEPIOCTHU:

- TBEPJOCTH MPH BJIABIMBAHUU (MAaKpO- 1 MUKPOTBEPOCTH);
- TBEPJOCTh MU LIaparaHuy;

- TBEPJOCTh MPHU YIPYTOM OTCKOKE IIapHKa,

- TBEPJOCTh NPU YIPYTOM BJIaBIMBAHUU.

B 3aBoackoil u 1abOpaTOpHOM MpPAKTHKE HIMPOKOE PACIpOCTPAHEHUE IMOJIYHYMIT METOJ
OTpesieIeHUs] TBepAOCTH NMpH BAaBiauBaHUU. OH MpoCT, HE TpPeOyeT BBICOKOW KBAaTU(HUKAIMH
orepaTopa, He MPUBOAMT K NOpYE U3ZEINNs, TI03TOMY HE3aMEHUM B Mpon3BoJcTBE. CylIecTBYIOT
CJIEYIOLINE OCHOBHBIE CITOCOOBI U3MEPEHUS TBEPJOCTH BJIABIMBAHUEM:

a) CTaJbHOIO HIapUKa — TBEPJOCTh ONPEIEIISAETCS 0 BETUYUHE JUaMETPa OCTaBISIEMOTO
otneyaTka (mo metony bpunenns);

0) aMa3HOro KoHyca (WM CTaIbHOIO HIapuKa) — TBEPAOCTH ONpEAEseTcs Mo IiyOnuHe
HOJy4aeMoro oTrneyarka (1o meroay Poksesia);

B) aJIMa3HOM MUPaMUJIbl — TBEPAOCTH ONPEAEIAETCS MO BEIUUNHE T0IYy4aeMOro
otneyaTka (1mo metoay Bukkepca).

XoJ paboTshl:

O06opynoBaHue U MaTepuasl: TBepaomep 1o bpunemnto noprarusuelii HBX-0.5, o6pa3iibl
METAJUIOB U CIUIABOB pa3jIMYHON TOJIIMHBI B HArapTOBaHHOM U OTOXOKEHHOM COCTOSHHH,
HaNWIbHUK, HUIH(OBaIbHAS IKYpKa.

Usmepenue meépoocmu no bpunennio.

[ToaroroBka K UCTIBITAHUSM

1.IToBepxHOCTh OOpa3lia MM UCIBITYEMOIO M3JENUs JOJKHA ObITh POBHOM, IIagKoM M
CBOOOAHOM OT OKCUAHOM TUIeHKH. [Ipy moAroToBKE MOBEPXHOCTH 00pa3iia HEOOXOAUMO PUHSATH
MEpbl, UCKIIOYAIONINE M3MEHEHHE CBOWCTB MeTala M3-3a HarpeBa Wiu Hakiena. OOpaboTky
MOBEPXHOCTH 00pa3ia (M31eus) MOKHO TIPOBOJIUTH NUTH(OBKOHN HIIM MEJIKUM HAIMMILHUKOM.

2. TonumHy oOpa3ua (U31emnus ), TOJBEPraeMoro UCIILITAHNIO, BEIOUPAIOT TAKMM 00pazom,
YTOOBl Ha MPOTUBOIOJIOXKHOW CTOpPOHE O0paslia Mocjie UCHBITAHUNH HE ObUIO 3aMETHO CJIEI0B
nedopManuu.

[IpoBenenue ncnbITaHU

OmnpeneneHue TBEpAOCTH IPOU3BOAT IIyTEM BABIMBAaHUS B UCIIBITYEMbIH MaTepHall oA
OomnpeAeNeHHON Harpy3kord P crampHOro 3akaneHHoro mapuka auamerpom D. Ilocne cusaThs
Harpy3ku Ha IOBEpXHOCTH OCTaeTcs cepudeckas JIyHKa, 0 BeJWdMHe auamerpa d KoTopoi
CYJIIIT O TBEpAOCTH (pHc. 1).




Puc. 1. Cxema ucnbITaHusl TBEPIOCTH
METOAOM BAABJIMBAHUS CTAJIBHOT'O mapmca

OTHolIeHKE HArpy3KH P, Krc, k moBepXHOCTH chepudeckoii nynku F, Mm* xapakTepusyer
BennunHy TBepaoct HB no bpunemnnto:

P .y
HE = f_ BTG Mn ™,

ITosepxnocts F= mDh. Tak kak BbICOTYy cerMeHTa h 3amepuTh TPyJHO, TO €€ MOXKHO
BBIPA3UTh Yepe3 AuaMeTpbl mapuka D u myHku d:

D-pt—g* - — 2P
_.l;=+. ;.'_T_ﬂ,:ﬂ_ 0 —dy, HE = —
2 2 XD D" -d?)

TOorga a YUCJIO TBEPAOCTH

[Tomyyaemoe 4uCIIo TBEPOCTH 3aBUCUT OT JMaMeTpa oTneuaTka d, KOTOpbIil TeM OoJblIe,
YeM MsIT4e HCIBITYeMbId MaTepruall. OJTHAKO Ha MPAKTUKE BEIYUCICHHUH 1O POopMyJie KaXIbIi pa3
HE JICJAl0T, a OMPEACISIOT YUCIO TBEPAOCTH IO TaOJHIlE, COCTABICHHOW Ha OCHOBE JTOMU
(GbopMYJIBI IS pa3HBIX TUAMETPOB OTIEYaTKOB (Tabmuma 1).

Tabmumna 1
Ta6fH/IHa JJIA OIIPCACIICHUA YUCCIT TBépI[OCTI/I

Juaserp Yueno TREpAOCTH Yncno

OTHEYaTea  |0p# a8 [TREpaOCTH NpH

dyg, Harpyake P, kre ] Harpyake P, krc

wnu 2ds, wot o hspt |2 Tlop ot s o

W A 5, MM =g
1 2 3 4 5 [ 7 8
2,90 444 |- - |450 179|595 (149
195 429 - - |[455 (174 |58.1 (145
30 415 - |36 460 (170|568 (142
3,05 401 - 1334 465 (167 |555 (139

310 38R (129 323 (470 163|543 (136
3,15 375|125 313 (475 159 (530 (133

3 363 (121 (30,3 4,80 156 (51,9 (13,0
325 352 117|293 (485 152 |50.7 |12,
3,30 M1 114 284 (490 149 (496 (124
335 33 |10 276 (495 146 (486 (122
340 321 |07 26,7 (5.0 143|475 |11.9
345 I |04 259 (5,05 140|465 |11.6

3.50 o2 |01 252 (510|137 (455 114
3,55 293 97,7 |245 (515 134 (M6 (112
3,60 285 |95 23.7 |520 (131 (43,7 (109
3.65 277 |92,3 231 (5725 128 (428 (10,7
3,70 269 (897 (224 |530 126|419 (105
3,75 262 |87,2 21,8 (5,35 123 41,0 (103
3,80 255 (849 (21,2 |540 121 402 (10,1
3.85 248 (826 (20,7 |5435 11E |394 |9.86
3,90 241 (804 (20,1 |550 |ll6 |38.6 (960
3,95 235 |T&3 196 (555 114|379 946
4,0 229 763 191 (560 (111|371 |9.27
4,05 223 |T43 |IE6 (565 109 (364 9,10
4,10 217 |724 |IE1 (570 |107 |35,7 [893
4,15 212|706 (176 (575 105 (350 (8,76
4,20 207 |68 172 (580 (103|343 B39
4,25 201 |67,1 168 (5,85 101 (337 (843

4,30 197 |65,5 (164 |390 99,2 |33,1 (8,26
4,35 192|639 |l60 (59 97,3 |324 [B11
4,40 187|624 [156 |60 95,5 (3L |7.96

4,45 183|609 [15.2




[Tpu ompeneneHuu TBEpAOCTH MO BpUHENIIO0 MCMONB3YIOTCS ClienUaibHbIE MPECCHl, T
JaBJICHUC OCYHICCTBIISICTCA WM THUAPABINYCCKUM CHOCOGOM, HIIn Tpy3aMH, KOTOPLIC
MEePEABUTAIOTCSL AJIEKTpOJBUTATENeM (pbhluakHbI mpecc). Cxema peryaxkHoro mpecca TIHI
npejcTaBieHa Ha pucyHke 2. McnpITyeMblil oOpa3el] Wil IeTallb yCTaHABIMBAIOT Ha cTol 4, pu
9TOM H3MepsiemMasl MOBEPXHOCTh JOJDKHA OBITh WIM HUIM(OBAHHOM, WIM 3a4UIIEHHON TaKkuM
o0pa3oM, 4YTOOBI OTIEYATOK OT BJABIMBAHHUS MIapUKa OBbLT OTYETIMBO BHJAEH. BpyuHyio
MOBOPOTOM MaXOBHUKa 2 IO YaCOBOM CTpeEJIKE MOJBOJAAT UCHBITYEMbIH MaTepua Mo MIapuK 10
ynopa U HaXaTHMeM KHOMNKM 3 BKIIOYAIOT JJIEKTpoABUraTeNb. Bpaienue poropa
3JIEKTPOABUraTENsI IEPEJACTCS HAa KPUBOIIMITHO-IIATYHHBIN MEXaHU3M HarpyKeHHUsI, U phlUakHas
CUCTEMa IepeAacT 4Yepe3 HAKOHEUHUK 5 Ha MCIBITYEMOE M3Zeine Harpysky P, co3maBaemyro
rpy3ami 8.

Pue. 2. Cxema peaosHoro npecca bpinenns: [ — kopive,
2 — MAXOBRHE; T — KHONKA, 4 — CT0U;, § — HAkOHeYHHE,
i — OIPAHHYITENS; 7 — CHIHANLHAS IMIIOMER;
& — nogpecka ¢ rpyaase; ¥ — gaer, S0 — DoOBHEHER JHCK,
11 - HenoIRICKHEI THCK.

O6o03Hauenus 2ds u 4dzs yka3bIBalOT, 4TO AJISl OTHICKAHMS 1O TaOJIMIE YKCcia TBEPAOCTH
IPYU MCTIBITAHUM IIAPUKOM JIMAMETPOM 5 MM JHaMeTp OTIeYaTKa HaJl0 YMHOXWTh Ha 2, a Mpu
UCTIBITAHUY IAPUKOM AuaMeTpoM 2,5 MM — Ha 4. Hanpumep, 1u1g otrieyaTka quameTpom 1,50 M,
MOJIyYEHHOT'0 NPHU MCIBITAHUM LIAPUKOM AMAMETPOM 5 MM Ioj Harpy3koi 750 krc, 7 udwucio
TBEPAOCTH CleAyeT UCKaTh B Tabmuie 1t oTnedatka 3,00 mum (2 - 1,50 = 3,00), oo paBHo 415.

Eciu marepuan CTpyKTypHO HEOJHOPOJHBIN, KPYMHO3EPHUCTHIM, HEOOXO0AMMO OpaTh
6ombmoi mapuk (D = 10 mm.), a 06b1yH0 D BeIOHpaeTcs Tak, uto6s! d/D 6bu10 B npeaenax 0,2—
0,5, Tak Kak CIMIIKOM MEJIKUH WIM TJIyOOKMH OTHEYaTOK MPUBOJUT K 3HAYUTEIbHBIM
MOTPEIIHOCTSM IIPU U3MEPEHUHU TBEPIOCTH.

W3mepuB nuamerp otnevarka, no Tadi. 2 onpeaensoT Yuciao TBepaocTu. Clielyer yuecTsb,
yT10 U@pbI B Ta0d. 2 Aanbl A mapuka D = 10 mm. B cnyyae npumMeHeHHs IIApUKOB JIPYTHX
JMaMETPOB HEOOXOMMO IMOJIy4EHHbIE OTIIEYaTKH YMHOXXUTh Ha 2 nipu D = 5 MM wiu Ha 4 nipu
Dm = 2,5 mm.

Ilpumep: Heo6xonumMo U3MEpHUTh TBEPAOCTh AypaltoMuHa. BeiOpanu auaMerp miapuka
Dm = 5mMm. YcranaBnmuBaeMm Bpewms nerictBusi Harpy3ku 30 c. [lomcuuteiBaem P mo ¢opmye,
nosb3ysach Taba. 1 (aa amoMuHEEBbIX cmiaBoB ¢ = 10 ): P = c¢Dg? = 10*52 = 250 r. [Nonyuus
oTnedatok dom = 1,7 MM (omb3yschk Tabun. 1), Haxoaum TBepaocTh (11 dom = 3,4 1 P = 10D,?),
paBuyto 107 krc/mm%. 3anuceIBaroTes 3HaUeHHs TBepaocTH Tak: HB107
KoumponsHule eonpocuwi:

Kaxue metozp! onpeneneHus TBEPJOCTH METAIIIOB CYIIECTBYIOT?
Uto onpenenseT ucnbITaHuE HA yaap?
3. Uro Takoe Haknén? Kak nzbexars Haknéna?

N —



Jlabopamopuo -npakmuueckas paboma Ne2
Tema: Memoouku nogviuienusa 0071206€4HOCMU NPUPOOHBIX KAMEHHHIX MAMEPUANLOE

Llenv pabomui: 1103HAKOMHUTBCS C HEKOTOPHIMH MHHEpajJaMH U TOPHBIMH MOPOJaMH,
MPUMEHSEMBIMU B Xy 10)KECTBEHHO-TIPOMBIIINIEHHOM IIPOU3BOCTBE (MX OCHOBHBIMH CBOMCTBAMM)
U C METOJMKAMHM MOBBIIIEHUS TOITOBEYHOCTH TOPHBIX MOPO/I.

[Ipupoaubie KaMEeHHBIC MaTEpHAIbl W M3ACIHS TOJYYalOT MEXaHHYeCKOW o0paboTKou
TOPHBIX TOPOA (pacKajblBaHHEM, pacHMJIMBAHHEM, JApoOJieHHeM U Jp. crocobamu). ['opHbIe
MOpObI JOOBIBAIOTCS W3 HEAp 3€MHOM Kopbl. B pe3ymbrare mx oOpaOOTKH MONTy4aroT
OOJIMIIOBOYHBIC TUIUTHI, IUTUTHI JJs TOJIOB, CTYNEHHU, KaMHH M OJIOKM s KJIaJIKU CTeH,
OOopIIOpHBIE KaMHHU, TIECOK, 1IeOCeHb, OyJIBDKHUK, OYTOBBIM KaMeHb M JIp. HexoTopbie ropHbIe
nopo/sl (NECOK, 1e0eHb, TPaBHii, IIMHY ) UCIIOIB3YIOT U 0€3 MEXaHH4eCKOi 00paboTKH, HO TIOCIIe
COPTUPOBKH, OOOTallleHusl, OYNCTKA U MONKU. 3HAUMTENbHASI YacTh TOPHBIX MOPOJ SABISETCS
CBIPbEM ISl IOJYYCHUSI HEOPTaHMUECKUX BSKYIIUX BEIIECTB, KEPAMHUECKUX U3/, OETOHOB,
CTEKJIa, TeIUIOM30JISILIMOHHBIX U IPYTUX MAaTEPUATIOB U U3JIETHM.

I'opHast mopoaa — 3TO CKOIJICHHE MUHEPAIbHBIX arperaToB B 3eMHOM Kope, 00J1a1alomx
0oJsiee WM MEHee MOCTOSHHBIM COCTaBOM U cBoMcTBaMU. OHa MOKET ObITh MOHOMUHEPAIBHOM,
COCTOAIICH M3 OAHOTO MUHepaya (TMIIC, MAarHE3UT, JOJIOMHUT U Jp.) WIN MOJUMHUHEPAIbHON —
COCTOSIIEH U3 HECKOJIBKUX MUHEPAJIOB (TpaHuT, Auada3 u ap.).

Munepali — 3TO XHMHUYECKHH OSIIEMEHT (CaMOpOAHas MeIb, cepa, IUIaTUHA) WIIH
coenHeHue (KBapl, KaJIbLUT U JIp.), OJHOPOJIHOE MO CBOEMY COCTaBYy, CTPOCHHIO U CBOWCTBAM,
oOpasyrolieecss B pe3yibTaTe NPUPOAHBIX (DPU3UKO-XUMHUECKUX IPOILECCOB B 3EMHOM Kope,
BOJHOM cpene unu atmocdepe. [lo cBoeMy COCTOSHHIO OOJNBIIMHCTBO MHUHEPATIOB SIBISIOTCS
TBEPJABIMU KPUCTAJUIMYECKHMMM TeJlaMH (KBapll, MOJEBOW IMIMaT M JAp.), HO BCTPEYAIOTCA H
KOJUIOMJTHO-JTUCIIEPCHBIE (OMall, XaJle0H, MOHTMOPWIJIOHHT), U JKUJKWE, Hanpumep, pTyTh. K
HACTOAIIEMY BPEMEHH U3BECTHO HECKOJBKO THICAY MUHEPAJIOB, HO JIMIIL HEKOTOPBIE W3 HHUX
UCIOJIB3YIOTCS B IPOU3BOJCTBE XYAOXKECTBEHHO-IPOMBILIUIEHHBIX H3JEIMH M O0OBEKTOB
JEKOPAaTUBHOTO XapakTepa. MuHepasbl, KOTOpbIe B COCTaBe TOPHOU MOPOIbI 00pa3yroT Oosee uiu
MEHEEe IOCTOSIHHBIE COYETaHHS W OOYCIIOBIMBAIOT OCHOBHBIE CBOMCTBA IOPOJBI, HA3bIBAIOTCS
nopooo0pazyromumMu. Hanpumep, B rpanuTe NOpo1000pa3yroniue MUHEPAIbl pa3InuHbIX TPYIII
cocTaBJstoT: nosiesie mmatel — 40...70 %, kBapiy — 20...40 %, cmona — 10...20 %; B cocTaBe
Mpamopa — IPeUMyIecTBEHHO MUHepall KanbuuT — 90...100 %.

["opHble mopoabl, BXOJAIINE B COCTaB 36MHOM KOPbI, BECbMa pa3HOO0pa3HbI KaK IO CBOEMY
MPOUCXOXKICHUIO, TAK U TI0 COCTaBy U cBOMcTBaM. OOBIYHO TOPHBIE MOPO/IBI KIIACCU(DULIUPYIOT IO
yCIIOBUSIM MX 00pa3oBaHMUs B 3€MHOW Kope (II0 T€HETUYECKOMY NpPHU3HAKy) HAa TPU OCHOBHbBIE
TpYIIbL: MarMaTH4ecKue, 0CaJ0uHbIe U METaMOP(PUIECKHE.

MarMaTiuecKkue WM W3BEp)KCHHBIC (TIEPBUYHBIC) TOpPHBIE TOPOABI 00pPa30BAIUCH
HEMOCPEACTBEHHO W3 pAacCIUIaBIeHHOW Marmbl. B 3aBUCUMOCTH OT YCIOBUU OXJIaKIEHUS
(oTBepzEBaHKs) MarMbl pa3IMyaloT J1Ba BU1a MarMaTU4eCcKUX NOpoJI: TIyOuHHbIE (MHTPY3UBHbIE)
u m3nuBIuecs (3¢ ¢y3uBHEIE).

I'myOuHHBIE TOPOIEI 00Pa30BAIKCH B TITyOMHE 36MHOM KOPHI PH MEUIEHHOM OCTBIBAHUHU
MarMpl W 3HAYUTENIbHOM  JaBICHWHW  BEPXHHUX  CJIOEB. OJTO  CHOCOOCTBOBAJIO
npoueccaMKkpucTauin3anu. OHU UMEIOT 3€pHUCTO-KPUCTAIIIMYECKOE CTPOEHHUE, OJHOPOAHYIO
MACCUBHYIO TEKCTYpY, OOIBIINYIO0 IMJIOTHOCTb, MPAKTUYECKU HYJIEBYIO MOPUCTOCTH, BBICOKYIO
IPOYHOCTh HA CXAaTM€ M MOPO30CTOMKOCTb, HHU3KOE BOJOIOIJIOIIEHHE U  OOJBIIYIO
TEIUIONPOBOAHOCTh, OOJAAl0T BBICOKOW CTOMKOCTBhIO K BbIBETpHBaHHIO. K HHUM OTHOCATCS:
TPaHUTHI, CHEHHUTBI, TUOPUTHI, TaO0PO, aHAPTO3UTHI U JP.

WznuBiimecs: MIOTHBIE MOPOJbI 00pa30BaIKMCh MPH OCTHIBAHHMHM MarMbl BOJHM3M U Ha
MIOBEPXHOCTH 3€MHOW KOpbl. Hekoropass 4acTh Marmpl, M3JIMBIIAsACS Ha IOBEPXHOCTH, YKE
coJieprkajia KpUCTaJUTbl OTJIEIbHBIX MUHEpanoB. [loaTomy, vaie Bcero, 3TH MOPOABI COCTOAT U3
OTICNBHBIX ~ XOpOIIO  C(HOPMHUPOBABIIMXCS  KPHCTAJIOB, BKPAIUICHHBIX B  OCHOBHYIO
CKPBITOKPHUCTAJUIMYECKYI0 Maccy. Takoe cTpoeHue HasbiBaloT nopdupoBbiM. K u3nuBmumcs




IUIOTHBIM TIOPOJIaM OTHOCSITCS: KBapIeBble M OECKBapIEBbIC MOP(UPHI, TPAXHUTHI, AHJEC3UTHI,
nuabaspl, 06a3anbThl U Jp. M3nuBmimecs MOpUCTBIC MOPOJBI 00pa3yloTcs MpU OYEHb OBICTPOM
OXJIQKJCHUH PACIUIaBICHHOW MarMbl, BEIOpachiBaeéMOU MPU HU3BEP)KEHUU BYJIKAHOB. [l 3THX
MOpOJI XapaKTepHO TMOpUcTOoe amopdHOoe (CTeKIOBHAHOE) cTpoeHue. K TakuMm mopomam
OTHOCSITCS: TIeM3a, pbIXJble (BYJIKaHMYECKHE TEIUIBI, TECKH) U CIEMEHTHPOBAHHBIC
(BynKaHUYECKHE TY(BI, TPACCHI) TTOPOIBI.

Ocanounbie (BTOpUYHBIC) TOPHBIE TTOPOABI 00pa30BANKCH B PE3YyIbTaTe pa3pyIICHUS WU
BBIBETPUBAHUA MarMaTHYECKUX TIOpPOJl, XHMHUYECKOM WM OHOJOrMueckord nepepaboTKu
MPUPOTHOTO MUHEPATLHOTO ChIphsi. OOBIYHO OHHM 3AJIETAIOT IIACTaMu WiH cliosiMu. K ocagouHbiM
TOPHBIM MOPO/IaM OTHOCSITCSI:

1 OGiomMouHBIE TOPOABI (MEXaHUYECKHE OCAJKH): PBIXJIbIe (MECOK, MeOeHb, TPaBUH,
IJIMHA) U CIIEMEHTHPOBaHHbIE (TICCYaHHK, OpEeKYHsI, KOHTJIOMEPAT).

2 XeMOTeHHBIE TOPObl (XUMUYECKUE OCATKN): HEKOTOPHIE BUIBI N3BECTHSIKOB, JOJIOMHUT,
MarHes3uT, TUIIC, aHTUJIPUT.

3 OpraHoreHHbIC MOPOJBI: pacTHTENIbHbIC ((DUTOTECHHBIC) — TPETeN, AUATOMHT, OTOKa,
YKUBOTHBIE (300T€HHBIE) — MEJI, U3BECTHIK-PAKYIICUHHUK.

Metamopudeckue Wik BHIOM3MEHEHHBIC TOPHBIC MOPOABI (TPETUYHBIE) 00Pa30BaAIUCH
U3 MarMaTU4ecKWX WM OCAJO0YHBIX TOPHBIX TMOPOJ TMOJ BIUSHUEM BBICOKHUX TEMIEPATYD,
JABJICHUS, XUMHUYECKH aKTHUBHBIX BEIIECTB W Apyrux (axtopoB. K 370l rpymnme oTHOCATCS:
THeichl, oOpa3oBaBIIMECs, TJIaBHBIM 00pa3oM, U3 TpaHUTa, MPaMOpPbl — U3 HM3BECTHSIKOB U
JOJIOMHUTOB, KBAPIUTHI — U3 KPEMHHUCTBIX MIECUAHUKOB, TJIMHUCTHIC CIIAHIIBI — U3 TJIHH.

Xoo pabompi:

Obopyodosanue u mamepuanvi: HaOOp MHHEPAIOB W TOPHBIX IOPOJ, JIyNa, MOJOTOK,
CTajbHAas UIJIa, NIKajga TBEPAOCTH, JIHHENKa, 10 %-HbIil pacTBOp COJIIHONW KMCIIOThI, MUKPOCKOII.

1. OsnakomineHwe ¢ oOpa3llaMd TOPHBIX TIOPOJA W MHUHEPAJOB. BBHITOJTHUTH
MaKpOCKOIIMYECKOE HCIBITAaHHE OOpa3oB TOPHBIX MOPOJ W 3aloJHUTH Tabnuiy (tabmuma 1 —
npuMepHas TabauIa Il 3arOTHEHHMS ).

Tabauna 1.
Ilopona HBer Cocras Crpykrypa | XapaKTepHCTHKa IIpumeHeHue
I'panut | Cepo- Ksapu, MaccuBHast | Marmarudeckast Hcnonesyercs B KauecTBe
PO3OBBIA, IUIaTHOKNA3, | ¢ BechbMa | rOpHas nopoja, | o0nuIoBOYHOrO Marepuaina. B nnrepsepe
4EPHBIH, KaJIneBbIH He3HauuTen | OoraTas MIPUMEHSIETCS IS OTJEIIKH CTEH, JIECTHHUIL,
JKENTO- cepblil | moseBoi bHOM KPEMHE3EMOM. CO3[aHUS CTOJIELLHUIL U T, 1.
mrmar u | mopuctocts | OmHa W3 caMBIX
cmoaa ) pactpocTpaHEHHBIX
opoJl B  3eMHOH
KOpe.
Mpamop | Kpacusrit, [lepexpucta | I'panobnact | Meramopduueckas | Mcmons3yercs  kKak ~ KaMeHb  JAJs
cuHe u€pHBIA. | JIM3aBaHHBI | Oaast ¢ | ropHas nopoaa MaMSATHUKOB, CKYJBITYpPBI, B MO3aUUHBIX
3eNIEHBIN, W KaJmbLUT | U30METPUYH KOMITO3UIMAX, penbedax. Kak mrTydnbiii

JKEINTHIN,

nim

oif Qopmoit

CTPOUTENBHBIA KaMEHb - AJISI Hapy>KHOM

Cepblif, JIOJIOMHAT 3epeH, pexe OONHMIIOBKM H BHYTPCHHEH OT/ACIKH
roJTy0OBAaTHIi, rerepodiact 3IaHUi B BUJE OPOOJIEHOTO M MOJIOTOTO
YepHBII oBas KaMHS, a TaKkKe IITYYHOro (IHJIBHOTO)

KaMHs1. MpaMOpHBIE JOCKH M3 YHCTOTO
KaJILLIATOBOTO Mpamopa IpPUMEHSIOT B
JJIEKTPOTEXHUKE (MaHEeTH MpPUOOPHBIX,
pacnpeieuTebHbIX, JIMCTICTYEPCKUX
LIUTOB).

2. O3HakoMJICHUE C MCTOAHWKAMH IIOBBIIMICHUA JOJITOBEYHOCTH T'OPHBIX WM KaMCHHBIX

HIOPO/I.

MeTtonabl

KOHCTPYKTUBHBIMU U XUMUYCCKUMU.

MOBBIIICHUA  AOJTOBECYHOCTH TOPHBIX H

KaMCHHBIX IIOpOJ OBIBAIOT

KoHcTpykTHBHBIE IpEyCMAaTPUBAIOT IPABUIIbHBIN U OBICTPBII CTOK BOJIBI C IIOBEPXHOCTH
KaMHSl, a TaKoKe 3a CUET NUTU(OBAHUS U TOJMPOBAHMS TNIOTHOM U TJ1aJIKO JIMIIEBOM ITOBEPXHOCTH.
XVAMHYECKHE  NIPELyCMATPUBAIOT  IMPONUTKY  IHOBEPXHOCTH  IOPUCTOTO  KaMHSA
CIELUAJIbHBIMU COCTaBaMH, KOTOPBIE YIUIOTHSAIOT IIOBEPXHOCTb M IPEAOXPAHAIOT €€ OT



NPOHUKAHUS BJIard (BOJAOOTTAJIKHBAIOIIME COCTaBbI, IUIEHKOOOPA3yIOIIUE IOJUMEPHBIC
MaTepuabl).
[IpoBecTu ykperuieHne o0pa3LoB MOPO/I BEIIETIEPEUNCICHHBIMU METOIAMH.
KonmponvHule 6onpocwi:

l. KakoBa crenuduka mpuMEHEHHS TOPHBIX W MHUHEPAJIBbHBIX MOPOA B XYJI0XKECTBEHHO-
IIPOMBIIIJIEHHOM IIPOU3BOJCTBE?
2. Kakue XynosxecTBEeHHbIE M3/EHs U JeKOPATUBHbBIE OOBEKThI U3TOTABINBAIOT U3 TOPHBIX

YU MUHEPAIBHBIX TOPOA?
Kakue TexHonoruu o0paboTKU NPUPOAHBIX KaMEHHBIX MaTepranoB Brl 3HaeTe?
4. Pacckaxxute 0 MeTo1aX MOBBILLIEHUS JOJITOBEYHOCTH FTOPHBIX M KAMEHHBIX TTOPOJ.

(98]

Jlabopamopno -npaxkmuueckas pavoma No3
Tema: Hccneoosanue ceoiicme opegecunl

Llenv _pabomel: M3yvyeHHE OCHOBHBIX (DHM3UKO-MEXAHMYECKUX M ACTETHUYECKHUX CBOMCTB
JIPEBECUHBI, OCBOCHHUE METOAMKAMHU OIpEIeNIeHHUs] OCHOBHBIX MOKa3aTesleil MmaTepuaa.

JlepeBO — OOuH U3 JpEBHEHIIMX MaTepHalioB, NPUMEHSEMBIX B apXUTEKType,
CKYJIBITYpE, JI€KOPATUBHO-MPHUKIATHOM HUCKYCCTBE U  XYJI0XECTBEHHO-IIPOMBIILIEHHOM
MPOU3BOJICTBE. JTO YHHUBEPCAIbHBIM KOHCTPYKIMOHHBIM W JEKOpaTUBHBIM Matepuan. OHa
o0JaaeT BEIMKOIETHBIMU XYJ0KECTBEHHO-JCKOPATUBHBIMI CBOHCTBAMU, KPACUBON TEKCTYPOI,
OJIECKOM U IIBETOM.

KauecTBO apeBecHbIX MaTepuajoB OINpPEACNSIeTCS] HAIUYUEM IMOPOKOB B JIPEBECHHE K
KOTOPBIM MOHO OTHECTH: CYYKH TBEpAblE, pbIXJIble, Ta0auHble; MAcChIHKH; KOCOCIOH -
CIIUPAJIbHOE CTPOCHHE MPOAOJbHBIX BOJIOKOH; TPEIIMHBI - METHK, OTKYI; CEPJLIEBUHA; THWIb U
YEepBOTOUYHMHA.

Jlist mpoBeneHus pU3NKO-MEXaHUYECKHUX HCCIEA0BaHUN OTOMPAIOT 00PAa3Ilbl U3 CPEAOBOM
JIOCKH U pa3/IesIbIBAIOT Ha PEeMKH, U3 KOTOPBIX BBHIMWIMBAIOT 00pa3Lbl AJIs ONpPENEICHHUs] MOy IS
YOPYTOCTH MPHU CXKATHU U PACTHKEHUM U APYTUX mokaszareneil. OOpasipl A UCTIBITAaHUN He
JOJDKHBI  COAICpKAaTh IOPOKOB, TPAaHU JOJDKHBI OBITh TJIAJKO BBICTPYTaHbl, a TOPIIOBBIC
MOBEPXHOCTH MapajuieIbHbl MEXKIY COOOU U MepIEeHANKYIIPHBI OOKOBBIM.

[Ipu M3yueHuu CTPyKTYphl IPEBECHUHBI PA3TUYAIOT MAKPO- U MUKPOCTPYKTYpy. [lomHoe
MPEJICTAaBICHUE O MaKpOCTPYKType JaeT PacCMOTpPEHHUE pa3pe3a CTBOJIA IPEBECHHBI MO TpeM
HanpasiieHusIM. K OCHOBHBIM €€ 3j1eMEHTaM NpUHAJUIEkKAT CEPALIEBUHA, CEPLIEBUHHbBIC JIyUH,
A1po, 3a00JI0Hb, TOAUYHBIE CIIOM, COCYIbl WJIM CMOJSHBIE XOJIbl. BaxkHylo poiib B CO3AaHHMU
TEKCTYPbI APEBECUHBI UTPAIOT CEPALIEBUHHBIE CJIOU, TOJJUYHBIE CIIOH, a TAKXKE COCYIbl K CMOJISTHBIE
X0Jbl. JIBI>KEHUE BJIaru Mo CTBOJIY APEBECUHBI CIIOCOOCTBYET 3a00I0Hb.

HNmest Gomnblryro BIAXHOCTh, JPEBECHHA 3arHUBAET, a MPU TMOCICAYIOMEH CYIIKe
CIoCcOOCTBYET KOPOOIEHUIO.

Ha MukpocTpykTypHOM ypOBHE, MpU CHJIBHOM YBEJIMYEHUHU, MOXKHO YBUIETH, UTO
JPEBECHHA COCTOUT U3 OOJIBIIOTO KOJUYECTBA KUBBIX U OTMEPIINX KJIETOK Pa3IMuHON (POPMBI U
pa3zmepoB. JKuBble KJIETKH NOIPA3AEAI0TCS B 3aBUCUMOCTH OT (yHKIIMOHAJIBLHOTO HA3HAYEHUS Ha
MPOBOJSIINE, MEXaHUUECKHe U TMpoBofsiue. KieTku cocTosT u3 000JI04YKH, BHYTPU KOTOPOU
HaXOJATCs MPOTOIUIa3Ma U OEJIoK.

K 0CHOBHBIM TEXHOJIOTUYECKUM OTIEPALIUAM MPU MPOU3BOACTBE MATEPUAIOB U U3IEIUN U3
JPEBECUHBI OTHOCSTCS: PACTSKEBKA - MONEPEYHOE JIEJICHUE XJIBICTOB; PACIUJIOBKA - PacKpoi
OpeBeH; ¢pe3epoBaHue, JyUICHHE, CKJICMBaHHME, CyIIKa M 3alUTHas oOpaboTka
(aHTHCENTUPOBAHUE U AHTUITHPUPOBAHNE). AHTUCETITHKY - 3TO BEIIECTBA, SIOBUTHIC JIJIsl TPHOOB,
SBIISIOIIMXCSI OCHOBHOM MIPUYMHOM 3aTHUBAHUSI APEBECUHBI. AHTUIIUPEHBI - PEACTABISAIOT COOOI
OTHe3alUTHbIE cocTaBbl. DOpMHUpOBaHHE ICTETUUYECKUX XAPAKTEPUCTUK JIPEBECHHBI CBS3aHO,
MPEKIE BCETO, C XapaKTepOM UX OTAEIKH, KOTOpasi MOXKET ObITh: MPO3PAvYHOM - COXpaHEHUE HIIN
0oJsiee ABHOE BBIPAXKEHUE TEKCTYPhI; HEMPO3PAUyHOH - LIBET U TEKCTypa JPEBECHHBI CKPHIBAIOTCS
HAaHECEHHEM TPYHTOBKH, IIMATICBKH, KPACKH; UMUTAIIMOHHON - IPUIAHUE TPEBECHHE OOBIYHBIX
MOPOJ1 BHELIHETO BU/1a 00JIE€ LIEHHBIX U PEIKUX TOPO/I.

Xoo pabompi:



Obopyodosanue u mamepuansi: o0pa3ubl ApeBecuHbl pazmepoM 20x20x30 mm, Orokca
eMkocThio 500MJ, Bechbl aHAJUTHYECKHE, INTaHTEIbIHUPKYIh, INMKad CYIIWIBHBIA, Tpecc
TUJPABIAYECKUN.

BnakxHOCTh peBeCUHBI OMPEENAIOT B MPOLIEHTAaX K Macce abCOJIOTHO CyXoro o0Opasna
paszmepom 20x20x30 MM, KOTOpBIE TOMEIIAIOT B PEABAPUTENHHO B3BEIICHHYIO OIOKCY. BIokcy ¢
00pa3roM B3BEIIMBAIOT U CTaBAT B CYMIMJIBbHBIN mKad ¢ Temneparypoit 60+2 °C Ha 24 yac mus
BBICYIIMBAHUS JI0 MOCTOSIHHOM Macchl. BiiaKHOCTH BBIUUCIIAIOT 1O (hopMyJIe:

W=(mi-m2)*100/(m2-m), %

r7ie m - Macca OIOKCHI, T; mi - Macca OIOKCHI C 00pa3HOM 10 BBICYIIMBAHMS, T; M2 - TO KE
1ocJie BBICYIIMBAHMUS, T.

o cTenenun BIaXHOCTH JPEBECUHA MOPA3EIISIETCS Ha:

. CBeXecpyOJIEHHYIO ¢ BIaXXHOCThIO O6osee 35%;
. BO3YILIHO-CYXYIO C BJIQXXHOCTBIO OT 15 110 18%;
. KOMHATHOCYXYIO € BJIaXKHOCTBIO 8...10%.

KonebGanus BOJOKOH JpeBECHHBI BIEKYT 3a 000 M3MEHEHHE pa3MepoB U (POPMBI
IpEBECHBIX u3Aenni.» llpu yBIaKHEHMH CyXOW IpPEBECHHBI [0 AOCTHXKEHHA €€ Ipenena
TUrpocKonuIHOCTH /30%/ CTEHKH KJIETOK YTONIIAIOTCSA, YTO BEAET K M3MEHEHHUIO Pa3MepoB.
VYcylika 1peBeCHHbI TPOUCXOIUT 3a CUET YJAJIEHUS CBA3HOM BJIarv U3 CTEHOK KJIETKH. JInHeitHo#
YCYLIKON Ha3bIBA€TCSl YMEHBIICHHWE Pa3MEpPOB, BBIPAXEHHOE B IPOLIEHTaX IO OTHOLIECHUIO K
pa3smeHy oOpasna mocie BbIcymmBaHusA. J[msi ompeneneHuss TUHEHHON yCyImIKH oOpasioB M
BBIPE3AIOT B BUJE NPSIMOYTOJIBHOM MPU3MBI TAKUM 00pa3oM, YTOOBI TOJOBBIE CJIOM HA TOPIIEBBIX
IIOBEPXHOCTAX OBbUIM HapajuiesibHbl OAHOM Mape NapajiellbHbIX T'paHed U MeplHeHAUKYISIPHBI
npyroif. Ha topue oOpasna mpoBOAST KapaHIAIIOM JIBE B3aWMHO MEPIEHAMUKYISIPHBIC JIMHUH
4yepes LEeHTP, KOTOPbIE TPpaHb Ha YETHIPE PABHBIX KBajapaTa. JlabHele n3MepEeHUs IPOU3BOIAT
M0 TUHUSAM IITAaHTeIBIUPKYIeM ¢ TOUHOCTHIO 10 0,01 MMm. [Tocne oOmepa oOpa3zell BEICYIITBAIOT
Y B3BEIIMBAIOT MO BBILICONUCAHHOW MeToauke. HemenneHHo mocie B3BEIIMBAHUS MPOU3BOIAT
MU3MEpPEHHUE Pa3MEPOB I10 TEM K€ HAIPaBICHUSIM.

JIMHENHYI0 YCYIIKY BBIYMCIISIOT O CIAEAYIOIUM (opMyJiaM:

. - 110 TAaHT€HIIMAJILHOMY HampaBJieHuto: Ayr =(a-a1) /ai;
. -TI0 pauaIbHOMY HarmpaBieHHIO: A yp. =(b-bi1) /bi.

rzae O. u O - pazmeps! o6pa3ua 10 BeicymmBanus; Clsu 'L, - TO e mocse BbICYIIMBaHUS.

Koaddumment nuHEHHONW yCYIIKH APEBECHHBI, T.€. CPEIHEH YCYIIKM Ha TPOLEHT
YMEHBUICHHUS BIAXKHOCTH I10 TEM K€ HaIlpaBJICHUSM ONpeaessercs no popMyam:

K:= 8y.T /W, Kp: Sy,p,/W.

Onpenenenne 00beMHON YCYIIKU MPOU3BOAUTCS HAa TOM ke 00pasiie, 4To ¥ JMHEHHOHU, HO
KpOMeE pa3MepoB a U b 3aMepsIoT eltie U BhICOTY h.

Brruncnenne 06beMHON yCYIIKH IPOU3BOIAT 110 (popmyIie:

Ay,o = (VW -Vo)/Vo.

Aoa - n&

Jlna onpeneneHust cpeAHEN IOTHOCTU JIPEBECUHBI 00pa3libl U3MEPSIOT ¢ TOYHOCTHIO J10
0,5 MM ¥ B3BEIIMBAIOT HA AHAIUTHUYECKUX Becax ¢ TOYHOCTHIO 10 0,01 r M BBIYMCIAIOT MO
dbopmyre:

po=m/Vo, r/cM’.

BbluniciieHHy10 MJIOTHOCTH MEPEUNTHIBAIOT C YYETOM HpPHUHATON B cranaapre 12%-oit
BJIKHOCTH JIPEBECUHBI IO (hopMyJIe:

Po(12)= Po*[1+0,01*(1-Ko)*(12-w)].

riae Ko- ko3 duuuent odbemMHoi ycymku, %; w - BIaKHOCTb, %.

[Ipesnen nNpo4YHOCTH OpU CXKATUM BJAOJb BOJOKOH ONpENEsieTcss Ha 00paslax pasMepom
20x20x30 MM, BBIYUCIISIIOIIMICS C YY€TOM BIAXKHOCTH 1O (hopMyIie:

Rw=P/(a*b), kr/cm?,

rae P - paspymaromas Harpyska, Kr;

au b - mUpUHA U IJTUHA, CM.




[Tpu 3ToM HE0OX0MMO Rw € BIaXXHOCTBIO W NMPHUBECTU K CTaHAAPTHOU 12% BIaXKHOCTH
1o ¢popmyne: Rw2) = Rw *[1+a*( w -12)],

IZie o - MonpaBouHbI K03 uument, pasusiii 0,035 Ha 1% BraakHOCTH.

[Ipenen npoYHOCTH PU M3rUOE ONPEACTIAIOT Ha 00pasmax-opyckax pazmepom 20x20x300
MM U BBIYUCIISAIOT 110 popMyJIie:

Rwa2) = Pw*l/(b*hz), Kr/cMm?

I'ne 1, - paccrostaue mexay ornopamu 240 MM;

b u h- mmpuna u BeicoTa 00Opasia.

[Ipenen mpodHOCTH MPHU W3THOE MEPECYUTHIBAIOT K 12%-0i1 BIaXHOCTH:

Rw (12) =Rw *[ 1+a*( w -12)],

IZie 0o - TIONPAaBOYHBIA KOA(PPHUIMEHT Ha BIaXKHOCTh, paBHbIN 0,04 11 BceX IpeBECHBIX
HOPO/I.

Konmponvnvie sonpochwi:

l. KakoBbI cTpoeHHE U CTPYKTypa APEBECUHBI?

2 CaolicTBa JpeBeCHHBI U €€ MOpOoKU. Kak 3aBUCHUT U oApa3ienseTcs APEBECUHA OT CTETIEHU
BJIAYKHOCTH?

3. UYro Ttakoe JMHEHHas 1 00BbEMHasl yCyIIKU?

4. Kak onpenensercs cpeansisi INIOTHOCTh, Mpeaea MPOYHOCTH MPHU CKATUU U MPHU U3Tubde
JPEBECUHBI?

5. Kakue copra apeBecMHE MPUMEHSIIOTCS U1 MPOM3BOJACTBA CTPOUTENBHBIX M3IEIUN U
KOHCTPYKLHUA?

Jlabopamopuo -npakmuueckasn paboma Ned
Tema: Onpeoenenue cywunbHblX CE0UCME 2IUH U U3YUEHUE CEOICME KEPAMUYECKUX
Mamepuanoe nocie ooxcuza

[lenv pabomol: 03HAKOMUTHCS U YCBOUTH METOJMKY ONPEIENICHHs CYIIMIBHBIX CBOWCTB
TJIMH U KePaMHUYECKHUX Macc.

Cpeny OCHOBHBIX BHUJOB CBHIPBS, HCIOJB3YEMOIO0 B IPOM3BOJCTBE XYJI0KECTBEHHBIX
U3JIENHiA ¥ OBITOBOM KepaMuKH, 2/3 00111ero 00bemMa COCTaBISIOT INIMHBI, SIBISIFOIIMECS OCHOBHBIM,
a MHOT/Ia ¥ €IMHCTBEHHBIM KOMITOHEHTOM TIPH MTPOU3BOCTBE psifa u3aenuii. K rmmaaM oTHOCSTCS
0CaJIOUHbIe MOPOJBI, OTIWYAIOIIMECS Pa3HOOOpa3ueM COCTaBa, OO0S3aTENbHBIM TMPUCYTCTBUEM
TJIMHUACTBIX MUHEPAJIOB, TUCIIEPCHOCTRIO (TPEHMYIIIECTBEHHBIM coJiepikanueM (paknuii Menee 10
MKM) M CHOOCOOHBIE TpU 3aTBOPEHUH BOAOW OOpa3oBbIBaTh IIACTH4YHOE TecTo. Ilo
MPOUCXOXKICHUIO PA3INYalOT INIMHBI OCTaTOYHBIE (IEPBUYHBIE), 00pa30BaBIIMECS B PE3yibTaTe
HAKOIUICHUS TIMHHUCTBIX MPOAYKTOB KOpBHI BHIBETPUBAHUS, U TEPEOTIOKEHHBIE (BTOPUYHBIC),
00pa3oBaBIIMECs BCIASACTBUE PA3MbIBa U OTJIOKEHHUS B IPYTOM MECTE MPOJAYKTOB BHIBETPUBAHUS
OCTAaTOYHBIX MECTOPOXKACHUA. |'paHyJIOMeTpHUECKHUi COCTaB OCTATOYHBIX TJIMH, KaK MPaBUIIO,
BapbUPYETCS] OT TOHKOAUCIIEPCHBIX B BEPXHEH YAaCTH 3aJI€XKH 10 TPYOOIUCIIEPCHBIX B HIDKHEH.
[Tpu BeIBeTpHMBaHUU OCHOBHBIX MOpoJ (comepxkauux 40-55% Si02, 3aeck U ganee Mo TEKCTy
MaccoOBO€ CO/IEpKaHKE) BOZHUKAIOT IPEUMYIIECTBEHHO MOHTMOPUJUIOHUTOBBIE TJIMHBI, CPEAHUX
U Kkuchelx (mpu coxepxkanun Si02 55-60 m 65-75% COOTBETCTBEHHO) — KAOJIMHUTOBBIE U
THIPOCTIONUCTBIE TIKMHBL. OcaqouyHble TIHMHBI 00pa3yloTcsi B pe3ylbTare mepeHoca W
MEPEOTIIOKEHHUST TIPOAYKTOB KOpbI BbIBeTpHBaHUSA. Cpedu TIIHMH, KOTOpPHIE HAIUIA IIHPOKOE
IPUMEHEHHE B IPOU3BOJICTBE KEPAaMUKH, MPeoOsafjaloT KaoJMHUTOBBIEC, KaOJIMHUTO—
TUAPOCTIOIUCTBIE, @ TAKXKE TIUHBI, COAEPIKAIINE TO WU HHOE KOJIMYECTBO MOHTMOPUILIIOHUTA U
NOJIMMHHEPATBLHBIX 00pa30BaHuUi.

Oxkpacka riauMH pa3HOOOpa3Ha M MEHSAETCS B 3aBHCHUMOCTH OT MHHEPAIBHOTO COCTaBa
OCHOBHOM MacChI IJIMH, TaK HA3bIBAEMOT'0 TJIMHUCTOTO BEIIECTBA, U IPUCYTCTBUSI B HEH KPACIIINX
KOMIOHEHTOB. [IpuMecu psia coeAMHEHUN Nak€ B HE3HAYUTEIHLHOM KOJIUYECTBE BBHI3BIBAIOT
W3MEHEHUE OCHOBHOIO IBeTa TAWHBL. OKpalMBalOUMMUA SBJISIOTCS TOHKOAUCIIEPCHBIC
THUAPOOKCHUIIBI U OKCHUJIBI Kelle3a, OPTaHWYECKUE BEIIeCTBA M PeKe OKCHbI TUTAaHA U MapraHiia.
Munpookcuapl ¥ OKCUABI XKejle3a OKPAIIMBAIOT TJIMHBI B Pa3JIMYHbIE OTTEHKH JKEJITOr0, KPacHOIro
U (UONIETOBOTO 1IBETOB, OKCHBI THTaHA — B CEPbI M OKCHUIBI MapraHiia — B YepHBIA U OyphId



nBeTa. YacTo BCTpeyaroTest TIMHBI HEOAHOPOIHOM OKPAcKH — MATHUCTHIE, YTO 00YCIOBIUBACTCS
HEPAaBHOMEPHBIM PACIPENEICHUEM B MACCE TIIMHBI KPACALINX KOMIIOHEHTOB.

I[lo cTpykType pa3nuuaroT IJIMHBI  TOHKOJMUCIEPCHBIE,  KPYHHOIUCIEPCHBIE,
AJICBPOJINTOBBIC, IIECYAHBIE W PA3HO3EPHUCTbIE. TOHKOAMCIEPCHBIE TIJIMHBI, COCTOAIIUE B
ocHOBHOM M3 yactull MeHee 0,001 MM, mpu CKaThIBAaHUU U3 MACCHl B COCTOSIHUM (POPMOBOUHOM
BJIQXXHOCTH (TJIMHA, 3aTBOPEHHAs BOJOMW, HE JIMITHET K PyKaM M MeTajuty), ooOpasyeT 0e3 pa3pbiBa
CIUIOIIHOCTH JUIMHHBIE IIHYpbI ToMMHON MeHee 0,5 cM. [Ipu packaTblBaHUM BIaXXKHOMU IVIMHBI B
pyKax OTHENBHBIE YaCTHLBI €€ HE OUIYIAITCS, a IPU pa3pe3aHud HOXKOM HE CIIBIIIHO
XapaKTEepHOTro XpycTa M Ha MECTE pa3pe3a MoJlydaeTcs riajakas noBepxHocTh. [Ipu paccmoTpennn
B JIyIly IJINHA UMEET OJAHOPOIHYIO MAacCy; M3JIOM — YCINyW4yaThli WJIM OYEHb DPOBHBIN, MJIA
YIUIOTHEHHBIX TJIMH — MHOT/Ia PakoBUCTHIN. KpynHoaucnepcHble INIMHBI IPU CKaTHIBAHUU J1AIOT
Oosee ToOJCTBIE M KOPOTKHE HIHYpbl. [Ipu pacTupaHuu BiIaXHOH INIMHBI B pyKax, a TaKxke
pa3pe3aHuu HOKOM YyBCTBYETCS IPUMECH YACTHIL 00JIee KPYITHBIX, YeM TTTUHUCTHIE (TOBOPST, UTO
«TJIMHA XPYCTUT»). B nyny nHOrAa BUAHBI OT/IENbHBIE MEJIKHE 3€pHA MUHEPAJIBHBIX MTPUMeECEil.
WznoM mopoabl ciabonepoxoBaThlid. AJIEBPOJIUTOBBIC TIIMHBI IPU CKATHIBAHWM BO BIAXKHOM
COCTOSIHUM JAal0T KOPOTKHE IIHYpHIL. IIpu paspe3annn HOXOM IIMHA CHWIBHO XpyCTHUT. B mymy
BUJHBI OTJEJIbHBIE KPYIHbIE YACTHUIBI MUHEPAJIOB, KOTOPbIE MOKHO JIETKO OTAENIUTh, €CIU Ha
JaJOHU CJETKa OTMBITh IVIMHY, YAAJIUB TIJIMHHUCTBIE W TBUIEBBIE YacTULBL [310M mopozs
HEpOBHBIH, mepoxoBathlid. Ilecuanble IIIMHBI NAIOT NMPH CKAThHIBAaHMU elle 0osee KOPOTKHE U
TOJICTBIE, OBICTPOPBYIIHECS MHYPHL. YeTKko omrymaercs mpucytcrBue dactuil 6onee 0,01 mwm.
W3510M 1opoibl HEPOBHBIM, 3€PHUCTBIN.

TexkcTypa TIMHHCTBIX TOpOJX OBbIBA€T TPEX OCHOBHBIX THUIIOB: Oecrnopsgo4Has
(HeOpUEHTHpOBaHHAsl) — KOMKOBaTas, IUIOTHAs; MHKPOCIOUCTass (OPUEHTUPOBAHHAA);
dbmounanpHas (crmyTaHHas) — Tuma ciaHieBod. [lpu OecrnopsouHON TEKCType YacTHIIBI
pacrmosioxeHsl 0e3 Kakoi-1100 OPUEHTUPOBKU. DTa TEKCTypa XapakTepHa Ui TpyO003epHUCTBIX
U peXe TOHKO3EPHHUCTHIX mopoa. OHa MoOXeT ObITh phIXJION, KoMkoBaToM W T. 1. [lpm
MHUKPOCJIOMCTOM TEKCType YacCTHILIbl OPObl pacloyiaraloTcs OPUEHTUPOBAHHO, KaK ObI CIOSMHU.
[lo xapakTepy U pacroiOXKEHHIO CIIOEB pA3JINYAlOT TEKCTYpPhl TOPU30HTAIBHO-CIOHUCTHIE,
KOCOCJIOMCTBIE, JINH30BUIHOCIOUCTBIE U CIIOXKHBIE, ONpPENEISEMbIE COYETAaHUEM TPEX IEPBBIX
Pa3HOBUAHOCTEN CJIOUCTOM TeKCTyphl. DrouganbHas TEKCTypa BCTPEUYAeTCsl pPENKO H
IPEJCTaBIISIET PE3YJIbTaT BTOPUYHOTO HAPYIIECHHUS CIIOUCTOU TEKCTYPHI.

MuHepanbHble TPUMECH U BKJIIOYEHMS] OOBIYHO OIpeaensioT BusyanbHo. HanbGomnee
pacrpocTpaHEeHbI B INIMHAX, 0COOCHHO HU3KOT0 KauecTBa, KApOOHAThI Kalbliis U MarHus. B rnune
KapOOHATBI BCTPEYAIOTCS B TOHKOJUCIIEPCHOM COCTOSHMM HWJIM B BHJE TPYOBIX BKJIIOUEHHI.
ToHkoaucnepcHble KapOboHaThl Oe3BpenHbl. ['pyOblie BKItOYeHHs kapOoHaToB (6omee 0,5 MM —
«JIyTHKU») MIPUBOJAT K 00pa3oBaHMIO B npoliecce ooxura 3epeH CaO, KOTopble THAPATUPYIOTCS
B FOTOBBIX M3JENMSX, NOIVIONIAas BIAary U3 BO3[yXa IO PEaKLUU TallleHus U3BECTH, UIYILIEH CO
3HAYUTENbHBIM yBenuueHueM oobeMa. Ksapi (S102) 00bIYHO HPUCYTCTBYET B INIMHAX B BUJE
OKaTaHHBIX OECLBETHBIX WJIM OKPALICHHBIX 3€peH, KOTOPbIE MOXHO YBUJIETh HEBOOPYKEHHBIM
[J1a30M WJIM C TOMOUIBIO JIYIIBL.

CocTaB I1IUHBI OKa3bIBACT BAYKHOE BIMSHUE HA YCAAKY IPU CYIIKE U 00XKHUTre.

Xoo pabomepi:

Obopyoosanue _u __mamepuanvl. KepamMMyeckue o0Opaslbl, CYIIWIbHBIA IIKad,
nabopaTopHas NEKTPONeyb i 00KUTa, BECHI, IITAHTEHIUPKYJIIb

B Hactosmel nabGopatopHoil pa®oTe HCHONB3YIOTCA OT(HOPMOBaHHBIE O0OpasIlbl,
BBITIOJIHEHHBIE W3 KepaMH4YecKoi macchl panee. OtdopMoBaHHBIE 00paslbl pa3MeNIalOT Ha
MOJIKaX U OCTAaBJISIOT JJIs1 BO3AYIIHOM CYIIKU Ha 7-14 nHEu.

JlocymmBaroT 00pasibl B CyIWIBHOM mKady 10 BIaxHocTH 3-5% mpu temneparype 105-
110 °C. O6xur 0o6pa3LoB MPOU3BOIAT B JIAOOPATOPHBIX 3JIEKTporneyax. TemmepaTrypa oOKura
3aBUCHUT OT CBOWCTB IJIMHBI, UCIIOJIb3YEMOM NIl U3rOTOBJIEHUS SKCIIEPUMEHTAIBHBIX 00PA3IIOB.
[Tpu kax0i Temnepatrype 00KUratoT He MeHee TpeX 00pa3IoB.

OnpejieneHne 4YyBCTBUTEIbHOCTH TJIMHBI K CYIIIKE.




UyBCTBUTEIBHOCTh INIMH K CYyIIKE ONpeaessitoT Ha oOpasmax 50x30x10 MM, KOTOpble
W3TOTOBJICHBI W3 TeCTa HOPMalbHOW paboueli koHcucTeHmuH. OOpasibsl B3BEIIMBAIOT HA
TEXHHUYECKUX Becax ¢ TOYHOCTHhIO M0 0,01 r HemocpencTBEHHO mocie (GOpMOBAHHS U IOCIHE
€CTEeCTBEHHOW CYIIKH JO0 MOCTOSHHON Macchl. OO0beM CBEXEOT(POPMOBAHHOTO WU BO3AYIIHO-
CyXoro o0pa3noB oOOCUMTBHIBAIOT ¢ TOYHOCThIO g0 0,05 cm3, u3Mepsss ero pasmepsl
HITAaHTCHIIUPKYJIEM.

KoadduumeHT uyBCTBUTENIBHOCTH IJIMH K CYIIKE ONPEAEIISIOT 1o GpopmyIie:

Kr=V/ VO0-(((g0-2)/(V0-V))-1) , rne VO - 06beM cBexkeoThopMoBaHHOTO 00Opasiia, cm3;
V - o0beM oOpasia, BBICYHIEHHOTO 10 MOCTOsSHHOW Maccel npu 16-20 °C, cm3; g0 - macca
CBEke0T(HOPMOBAaHHOTO 00pasIia, T; g - Macca BBICYIIEHHOTO 00pasia, T.

B 3aBucumoctu ot 3HaueHus Kr riMHbI MOXKHO pa3AeanuTh Ha CIEAYIOLINE TPYIIIBL:

- MaJIO4yBCTBUTEIIbHBIC K cylike Kr<l;

- CpeIHEeUyBCTBUTEIbHBIC K cymike Kr = 1-2;

- BBICOKOUYBCTBUTEJbHBIE K Cytike Kr > 2.

OmnpeneneHue NpoU3BOAUTCS Ha Tpex oOpasliax, a pe3yabTaT BHIYUCISIETCS KaK CPeTHHM
W3 TPEX 3HAYEHUM.

OnpeneneHye BO3AYIIHON yCaJKH.

[Tpu BeICYIIMBaHUY BJara yJauseTcs B IEPBYIO o4epeb C TOBEPXHOCTH, a 3aTeM U3 OoJiee
rIyOOKHX CJIOEB O00pa3loB, BCJIEJICTBHE 4YEero KOJIMYECTBO BOJBI, 3AIOJHSIOMIEH IOpHI,
yMeHbllaercs. BojHble MIEHKM BOKPYr TJIMHUCTBIX  YacTHUIl CTAHOBATCA  TOHBIIE,
packiIMHUBAIOIIEE JEHCTBHE BOJBl HAa YAaCTHUYKU TJIMHBI TPOSIBIISETCS MEHEEe SHEPrU4HO, U
nocleHUe CONMMKAIOTCS B pa3Mepax, T. €. MPOUCXOAUT BO3AylIHas ycajaka. OHa 3aBUCHUT OT
MUHEPATIOTUYECKOTO COCTaBA INIMHBI, KOJIMYECTBA U IPaHyJIOMETPUUYECKOTO COCTaBa OTOLIAOIINX
MaTepHaJIOB, TUCIIEPCHOCTH TJIMHBI U cocTaBisieT 3-4% st Tommx u 12-14% ai1st >KUpHBIX TIIHH.
Boznymnyio ycanky M3MepsiioT IO HaHECEHHbIM METKaM Ha JUaroHaiaud oOpasloB - IUTUTOK U
BBIUHCJISIIOT C IIOMOILBIO YPaBHEHUS

LBo31.=100%-(10-1)/ 10, rne 10- mepBoHauanbHOE pacCTOSHUE MEXKIY METKaMu, paBHoe 50
MM; | - paccrostHrEe MEX Ay METKaMU MOCJIE BBICYIIMBAHUS, MM.

Ecnu Bo Bpemsi cymiku Ha 00pasiiax MosBUIUCH TPEIIUHBI UIIH OHU J1e(hOpMUPOBAIIUCH, TO
U3MEPEHUS Ha HUX HE IPOBOMSITCS.

OnpeeneHre OTHEBOM U 00IIeH YCaIKu.

Bo Bpemst o0kura KepaMHYECKHX Macc IMPOUCXOAAT TIIyOOKHe (U3UKO-XUMHUYECKHE
npeBpalieHus, Onarojaps KOTOPHIM Macca TepseT CBOM IEepBOHAYAIbHBIE CBOWCTBA U
IpeBpalaeTcss B KAMHENOI00HOE BEIIECTBO C COBEPLICHHO MHBIMM cBolicTBaMu. IIpu atom mo
Mepe TMOBBIIICHUS TeMIIepaTypbl 00KUTa TOPUCTOCTh YMEHBINIAETCS, MAcCa CTAHOBUTCS TJIOTHEE
U, IOCTUTHYB MaKCUMAaJIbHOM IJIOTHOCTH, IIPEBPALLAETCS B UCKYCCTBEHHBIN KaMEHb.

3akaHuMBaeTCs OOXKHI BbIIEPXKKOW B TeueHue 60 MHUHYT MPU KOHEYHOU TemrmepaType.
OcTthiBatOT 00pa3lpl B 3aKPHITOM €YU B TEUEHHE HECKOJBKHMX YacoB, 3aTEM HX BBIHUMAIOT,
OCMAaTpUBAIOT (J1e(heKTHBIE 00pa3Ilbl HE YUUTHIBAIOTCS) U IITAHTCHIIUPKYJIEM ¢ TOUHOCTHIO 70 0,1
MM U3MEPSIOT PACCTOSIHUE MEXAY YCaJOUYHBIMA METKaMHU.

CpenHsig orueBasi ycaJka COCTaBIISIET 715l yacTeil rauHsbl 1-2%, nmns wupHou - 4-6%.

Bennunna oraeBoit ycaaku pacCUUThIBaeTCs Mo popmyie

Lora.=100%-(I-11)/ I, roe I - paccTosiHMe MexIy MeTKamu cyxoro oOpasua, mm; I1 -
paccrosiHue MeXIy MeTKaMu 000#KEHHOTO 00pasiia, MM.

[TonmHoit (0Omiel) ycaakol Ha3bIBalOT YMEHBIICHHE pPa3MEpOB CyXUX oOpas3loB Mocie
o0xwura.

Lnonn.=100%-(10- 11)/ 10, rne I - paccTosiHue Mexay MeTKaMu cyxoro odpasiua, Mum; I1 -
paccTosiHie MEeXIy MeTKaMHu 000’KEHHOTO 00pasiia, MM.

[TomydeHHbIe pe3ybTaThl PEKOMEHIyEeTCSI IPEACTABUTh B BUJIE TAOIHIIBI 3.




Tabmnuua 3
BoszaymiHas, orHeBasi ¥ IOJTHAs ycaJika KepaMHUYeCKUX 00pasoB

Ne Ycaagka
odpa3zua HAaYaJIbHOE nocJje Cyurku Ha nocJjie CymKku B nocJie 00Kura HUTOr0
BO3IyXe CYNIMJILHOM IIKady

KonmponavHule gonpocwl

1. Ponb nporueccoB CyIIKH B TEXHOJIOTUH TYTOIUIAaBKMX HEMETANIMYECKUX U CHITMKATHBIX
MaTepUasoB.

2. Yto Takoe BO3/AYyIIHAs M OTHEBAs yca/ika KepaMUUYECKUX U3AeTHii?

3. Kak omnpenenstoT BO3AYyLIHYIO, OTHEBYIO MU MOJIHYI ycaaky? Tumbel TemaoBbIX
arperaToB JJIsl CYIIKH U 00KHMTra KepaMHUUecKuX moiy(padprukarTos.

4. Kak Biuser BOJOIOIJIOIIEHUE U MOPUCTOCTb HA JIPYTHE CBOICTBA KepaMHUECKHX
U3aeInii?

Memoouueckue yKa3anusa no 6blnoOJIHEHUIO
8HEaAyOUMOPHBIX CAMOCHOAMENbHBIX PADOM.

Obwue nonoicenus.

Hacrosiimue Meronnyeckue ykasaHus MpeaHa3HAYCHBI I OpraHu3alliid BHEAYAUTOPHON
CaMOCTOSITENIbHOM paboOThl CTYJEHTOB W OKa3aHUS IMOMOIIM B CAMOCTOATEIHLHOM HW3YyYEHUU
TEOPETUIECKOTO U PeaTn3allii KOMIICTCHIINN 00y9daeMBbIX.

JlaHHbIle METOAMYECKHE YKa3aHHs HE SBIAIOTCS y4eOHBIM MOCOOMEM, MO3TOMY Mepen
HAYaJIOM BBITIOJTHEHHUS] CAMOCTOSITEIBHOTO 33JaHHS CIIEAYET U3YUYUTh COOTBETCTBYIOIINE Pa3eiibl
TEOPETUYECKOT0 WU JIEKIIMOHHOTO MaTepraia 00pa3oBaTEIbHOTO MOpTaia, pa3ieJioB OCHOBHOU
U JIOTIOJTHUTEIHLHOW JIMTEPATypPhl, MPEACTABICHHBIX B MYHKTE 8. «Y4YeOHO-METOJAMYECKOE W
uH(bOpMalMOHHOE O0ecrieYeHrne AUCIUILTUHBI (Moay st )» nanHou PIT/I.

Lenu u 3a0auu camocmoamenvhot padomboi.

[lenp camocTosATENbHOM PabOTHI — COACWCTBHE ONTHUMAIBHOMY YCBOEHHUIO Y4eOHOTO
MaTepruaga OOyYarOIIUMUCS, pPa3BUTHE WX I[IO3HABATCIIBHONH aKTHBHOCTH, TOTOBHOCTH U
NOTPEOHOCTH B caM000pa30BaHUH.

3a1a4i caMOCTOSATENbHON pabOTHI:

- MTOBBIIICHUE UCXOTHOTO YPOBHS BIIAJACHHUS WH()OPMAIIMOHHBIMU TEXHOJIOTHSIMH,

- yrayOJIeHHE U CUCTeMATH3AIHsI 3HAHHIA,

- MMOCTAHOBKA U PEIICHUE CTAHJAPTHBIX 3a7a4 MPo(eCcCHOHAIBHOMN NeATeTbHOCTH;

- pa3BuTHE PabOTHI C pa3IMYHON MO 00BeMy W BHIy MH(MOpMaIuel, yueOHON U HAydHOU

JIUTEPATYPOU;

- MIPAaKTUYECKOE IPUMEHEHHUE 3HAaHUM, YMECHU;

— CaMOCTOSITENILHO ~ WCIIOJIb30BAHWE  CTAaHAAPTHBIX TMPOTPAMMHBIX CpPeIACTB  cOopa,
00paboTKH, XpaHEHHsI U 3aIUThI HH(OPMALIUN

— pa3BUTHE HABBIKOB OPTaHU3AIMH CAMOCTOSITEIFHOTO yUeOHOTO TpyAa M KOHTPOJISA 3a €ro
3¢ (EKTUBHOCTBIO.

Oco0eHHOCThIO U3YYEHHSI TUCIUILIMHBI SBISIETCS OCBOCHUE TEOPETUUYECKOT0 MaTepuana
Y TIOJTyYeHHUE MPAKTUICCKUX YMEHHH B PE3yJIbTaTe CAaMOCTOSITEIILHOW OpraHu3aIiuu Tpyaa. Bus
BHEAYIUTOPHOM CaMOCTOSTENbHOM paboThl U POPMBI KOHTPOJIIS ¥ BPeMsI Ha BBHITIOTHEHUE KaXKIOTO
BHJIa CAMOCTOSITEIPHON pa0OThI yKa3aHbl B MyHKTE 4. « CTPyKTypa U COACpPKAHUE AUCIUILTUHBI
(Momynsi)» nannou PII/I.

[Topsaok BeIMONHEHUSA

[Tpu BBIIONTHEHUU TEKYIIEH BHEAYIUTOPHOM CaMOCTOATEIHHOU paboThl 00ydaromeMycs
CIEQYET NPUACPKUBATHCS CIEAYIOLIErO NOPAIKA JEUCTBUM:

1) BHUMATCJIIbHO U3YUYUTh COOTBETCTBYIOIIUC TCOPCTUICCKUC pA3ACIIbl JUCIUIIIINHBI,
MOJIB3YyACH MaT€puajiaMu (J'ICKHI/IOHHI)IMI/I, MPE3CHTAIMOHHBIMHU, ayI[I/IO-BI/I?;yaJ'II)HBIMI/I)I
a) MNpEeaOCTaBIIEMBbIMU TIPCIIOAABATCIIEM Ha JICKOUOHHBIX 3aHATUAX (eCJ'II/I OHH

npeaycMoTpeHsl qanHoit PIT);



b) NPEeJ0CTAaBIIIEMBIMU TPETOAABATEIEM B paMKaX AJIEKTPOHHBIX 00Pa30BaTENbHBIX
KYypPCOB;

c) colepKalMMuUCs B Y4eOHHMKaXx W Yy4eOHbIX mocobusx DBC (3mekTpoHHO-
OMOIMOTEYHBIX CUCTEM), AIIEKTPOHHBIX KaTaJIOrOB YHUBEPCUTETa U HHTEPHET-PECYPCOB.

2) [MompobHO pa3obpaTh THUIOBBIE MPHUMEPHl pPELICHUA MPAKTHYECKUX 3a/ad,
paccMOTpPEHHBIE B paMKax ayJAHTOPHOW KOHTAaKTHOW PabOTHI C TIPETIOIaBaTEIICM.

3) [IpyuMeHUTHh TONTy4YEeHHBIE TEOPETHYECKHE 3HAHHMS M TMPAKTUUYECKHE HABBIKH K
PEIICHUIO HHIMBHTY aJIbHBIX 33 JaHHIA.

4) I[Ipu HeoOxomumocTH, CcGHOPMHUPOBATH IEpPEUEHb BOIMPOCOB,  BBI3BABIIMX

3aTpyJHEHHUS] B IMPOLIECCE CAMOCTOATENbHOW paboThl. OOCYIUTh BO3HHKIIME BOMPOCHI CO

CTYJIEHTaMH TPYIIIBI, B paMKaX KOMaHIHO-TIPOEKTHOW paboTHI, M ¢ MpernojaBaTesieM, B paMKax

KOHCYJIbTAIIAOHHOW TTOMOIIH, PEaIM30BaHHOW JIMOO B KOHTAKTHOW (opme, aubO cpeacTBaMu

UH(POPMALIMOHHO-00pa30BaTENbHOM Cpe/Ibl By3a.

Kputepuu onieHKM BHEAyJUTOPHBIX CAMOCTOATEIBHBIX paboOT

KauecTBO BBHIMOJTHEHHSI BHEAYIUTOPHOW CaMOCTOSTENBHON pPabOThl 00yYarommxcs
OILICHUBAETCS IMOCPEJCTBOM TEKYIIEro KOHTPOJIS CaMOCTOSITENIbHOM paboThl O0yuarommxcs ¢
UCTIOJIb30BaHUEM OaJIIbHO-PEHTUHTOBOM CUCTEMBI.

MaxkcruManbHOE KOJIMYECTBO 0aJJIOB 00YYaIOUIUIiCs MOTyYaeT, eClIu:

- BbInoHAET M/I3 B cOOTBETCTBUM CO BCEMH 3asIBICHHBIMU TPEOOBAHUSIMU;

- JIaeT MpaBUIbHbIE (OPMYIUPOBKH, TOUHbIE OMPEICICHHUS, TOHITHSI TEPMHUHOB;

- MOKeT 000CHOBATh PALIMOHANBHOCTh PELICHHsI TEKYIIEeH MpaKTUYeCcKOl 3a1auH;

— 00CTOSITENFHO C JOCTATOYHOW IMOJHOTOW H3JIaraeT COOTBETCTBYIOIIYIO TEOPETHUECKHIA
pasznern;

- MPaBWJIbHO OTBEYAET Ha JIOMOJHUTENIbHBIE BONPOCHl MPENOAABaTENsl, UMEIOIINE IIENIbIO
BBISICHUTH CTENEHb TOHUMAHUS UM JIaHHOTO MaTepHaa.

50~85% OT MakCHMaAJILHOTO KOJIMYEeCTBA 0AJUIOB 00YJAOIIUIICS MTOTyYaeT, €CIu:

— HernonHo (He MeHee 70% OT MOJIHOTO), HO MPABWJILHO BHITIOJIHEHO 33]/1aHUE;

- MIPY U3JI0KEHUH ObUTH TOMYLIEHBI 1-2 HeCyIeCTBEHHbIE OIIMOKH, KOTOPbIE OH UCIIPABIISIET
MOCIIe 3aMeYaHMsI MPETOIaBaATENS,

— JaeT MpaBUIbHBIE (OPMYIUPOBKH, TOUHBIC OMIPEICICHHSI, TOHITHS TEPMUHOB;

- MOJKET 000CHOBATh CBOI OTBET, MPUBECTH HEOOXOIUMBIE TIPUMEPHI;

- MPaBWJIbHO OTBEYAET Ha JIOMOJHUTENIbHBIE BONPOCHI MPENOAABaTENs, UMEIOIINE IIENIbIO
BBISICHUTH CTENEHb TOHUMAHUS UM JIaHHOTO MaTepHaa.

36~50% OoT MakCHMaJILHOTO KOJIMYECTBA 0AJIIOB 00YJAOIIUIICS MTOTyYaeT, €CIu:

— HernoHo (He MeHee 50% OT MOJIHOTO), HO MPAaBUIILHO M3JI0KEHO 33/1aHNE;

- IIpY U3JI0KEHUHU Oblia TomylieHa 1 cyniecTBeHHast OmMoKa;

- 3HAET U MOHUMAET OCHOBHBIE MOJOXKEHHUS aHHOM TEMBbl, HO JOMYCKAaeT HETOYHOCTH B
(OpMyIHPOBKE MOHATUH;

— M3JIaraeT BHITIOJHEHHE 3a/1aHUsl HEOCTATOYHO JIOTHYHO H MOCIIEIOBATEIHHO;

— 3aTpyIHSETCS TPU OTBETAaX Ha BOIPOCHI MPEMOIaBaTENsI.

35% u MeHee OT MaKCUMAaJIbHOTO KOJIMYecTBa 0aIOB 00YYaIOUIHiiCs MOTyYaeT, ECIu:

— HernonHo (MeHee 50% OT MOJTHOTO0) U3TI0KEHO 33/1aHNUE;

— TIPH U3JI0KEHUU OBLIHN TOMYIIEHBI CyIleCTBEHHBIE omnOKu. B "0" 6annoB npenogaBatenb
BIIpaBE OLICHUTH BBIMOJIHEHHOE OOydYarolMMCs 3aJaHHe, €CJIU OHO HE YJOBIIETBOPSIET
TpeOOBaHUSAM, YCTAHOBICHHBIM MpEIoiaBaTeseM K JaHHOMY BHIY pabOThl WM HE OBLIO
MIPEICTABICHO JJIsl TPOBEPKH.

CyMMa mosTydeHHBIX 0aJljIoB MO BCEM BUAAM 33JaHUN BHEAYAUTOPHON CaMOCTOSITEIILHON
paboTBI COCTABISICT PEHTHUHTOBBIM TOKa3aTellb OOydJaromerocs. PeWTWHTOBBIN TOKa3aTeNb
oOydaromierocss BIUSET Ha BBICTABICHHE HTOTOBOM OILIGHKM MO pe3ylbTaTaM H3yYeHUs
JUCITUTUTAHBI.
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