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1 Ilesiu ocBOEHUSI TMCHMILTHHBI (MOYJIs1)

OCHOBHOWH 11eTbI0 AUCIUTLIIUHBI (Moyis1) «VccnenoBanus B 00JIaCTH XYI0KECTBEHHOTO
MaTepHUaTIOBEICHUS, SIBJISIETCS TIOATOTOBKA CIICIIHAMCTOB, BIAICIONTNX 3HAHUSIMU JIJIsI PEIICHUS
WH)XCHEPHBIX M HAyYHO-HCCIIEIOBATEbCKUX 33]a4, UMEIOIINX MOHITHE 00 OCHOBHBIX METOAAX
WCCJICIOBAHMS MAaTEPUAJIOB, MPUHIAIIAX PaOOThI UCIIOIB3YEMOTO 00OpYAOBaHUS M MPUOOPOB, a
TaKXe 0 METOJUKE 00pabOTKHU pe3ysIbTaTOB HCCIIeIOBAHMUS.

3aauaMu TUCIUIUIAHBI SBJISIOTCS:

- MOJY4YeHHE W 3aKpeIUIeHHE TEOPETHUECKUX M TPAKTHUYECKUX 3HAHUU B obOIacTu
bu3ndecKkux U (PU3UKO-XMMUYECKUX SBJICHHA M TPOIIECCOB, JISKAIIMX B OCHOBE Haubosee
BaXHBIX METOJIOB HMCCIIEJIOBAHHSI COCTaBa, CTPYKTYpPhl U CBOWMCTB MaTepUalOB U MOKPBHITHH, a
TaKKe SBICHUN B HUX ((PU3UKO-MEXaHWUYECKHX HWCIBITAHWUH, OMpEETICHUS TETUI0()U3NIECKUX,
AIIEKTPUUYECKUX, MATHUTHBIX, ONTHYCCKUX U CIICIUATbHBIX (DYHKIIMOHAIBHBIX CBOMCTB U T.11.);

- TTOHUMaHWE TMPUHIIUIIOB YCTPOMCTBA W PaOOTHI TUIIOBBIX MPHOOPOB W aImapaTyphl,
UCTIONIB3YEMBIX B JIAHHBIX METOJaX, CIOCOOOB NPUTOTOBJICHHS U TOJITOTOBKHA 0Opas3IloB,
00pabOTKM W aHaANIHM3a PETUCTPUPYEMBIX XapaKTEPUCTUK MU MCTOYHHUKOB BO3MOJKHBIX OIIHOOK,
oTpesieNieHUs] TOUHOCTH YKCIIEPUMEHTOB M MX OTPAHUYCHHIA,

- TpuOOpeTeHHWE 3HAHWK W HABBHIKOB IO OIIEHKE BO3MOXKHOCTEH METOJOB M UX
MPAKTUYECKOMY HCIIOJIb30BAHUIO B UCCIIEIOBAHUN MAaTEPHATIOB PA3TUYHON MPUPOIBI, TIPOIIECCOB
U SBJICHUU B HUX.

2 MecTo qUCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOi MPorpaMmsbl

JucnmrumHa «MccnenoBanust B 001aCTH XyJ0KECTBEHHOTO MaTEPHAIOBEACHUS» BXOIHUT
B 00s13aTENIbYIO YaCTh YUEOHOTO TIaHa 00pa30BaTeIbHON MPOTPaMMBI.

Jis  w3ydeHus  AWCHUIUIMHBI  HEOOXOAWMMBI  3HaHHWS  (YMEHHs,  BJIaJICHUs),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3yUCHHSI JUCITUTUTUH/ IPAKTUK:

JInst u3ydeHus: TUCUMIUTMHBI HEOOXOIUMBI 3HAHUSI, yMEHUS, HAaBBIKH, C(POPMUPOBAaHHBIE B
pe3yabTare o0yueHus Ha OakaaBpuare.

3HaHus (YMEHUsI, BIaJICHUS ), TIOJMyYCHHbIC NPH M3YyYCHUH TAHHOUW IUCIMILIHHBI OyIyT
HGO6XO,Z[I/IMI:I JJIL U3YUCHUA I[I/ICI_[I/IHJ'II/IH/HpaKTI/IKI

VYyeOHas - TeXHOJIOTHYECKas (MMPOSKTHO-TEXHOJIOTHYECKAs ) IPAKTUKA

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

3 KomnereHunu ody4yaruierocsi, opMupyemMbie B pe3yabTaTe 0CBOCHUsI

AMCHUIJIMHBI (MOYJISA) M IVIAHUPYEMbIE Pe3yJibTAThl 00y4eHH I

B pesynapraTte ocBoenus aucuuiuimHbl (Momynsi) «MccrnemoBanus B obnactu
XYJIO’)KECTBEHHOTO MAaTEpUANOBEICHU» OOYYaloNMiicsl JODKEeH 00Janarh  CIeayonuMu
KOMIETEHIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-2 CriocobeH aHanM3MpOBaTh M MCIONB30BaTh 3HAHUSA (YHIAMEHTAIbHBIX HAayK IpH
pa3paboTKe HOBBIX XYy/0’KECTBEHHBIX MaTEpUANIOB, XYy0KECTBEHHO-IIPOMBIIIJICHHBIX 00BEKTOB
U TEXHOJIOTUI

OIlK-2.1 AHanu3upyer 3HaHUS (yHAAMEHTAIbHBIX HayK, MOTPEOHOCTH pBHIHKA B
HOBBIX pa3paboTkax XY/10’KECTBEHHBIX MaTepuaoB,
XYZ0KECTBEHHO-TIPOMBIIIICHHBIX 00BEKTOB M TEXHOJIOTUH

OIIK-2.2 Hcnonb3yer HayuyHbIe pe3yJbTaTbl, TEPElOBON OMNBIT IMpH pa3paboTKe
Xy/I0’)KECTBEHHO-TIPOMBIIIUIEHHBIX ~ OOBEKTOB, C  HCHOJb30BAaHHEM
COBPEMEHHBIX MaTePHAJIOB U TEXHOJIOTHM




4. CTpyKTypa, 00bEM U coiep:KaHue TUCUUTLTHHBI (MOIYJIs1)

OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsICT 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
YHCIIe:

— KOHTaKTHas paboTa — 36 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acos;

— BHeayautopHas — 0 akaj. 4acos;

— camocTosTenbHas padora — 108 akan. yacos;

— B (hopme npakTudeckoit moarotoBku — 0 akaj. 4ac;

®dopma aTTecTaluy - 3a4€T

AynutopHas 3 =
o | KOHTaKTHAS pabora E é ®dopma TEKyILIEro
Paznen/ rema % (B axaz. sacax) E Z| Bux camocTosTenbHOI KOHTPOIA Kon
JTVCIUTUTAHBI 3 e o paboThI YCMEBAGMOCTH 1 1\ ererm
@) g g HPOMEKYTOYHON
Tlek. 1. | MpaxT. 2'S arTecTanuu
3aH. | 3aH. |O S
1. Knaccudukanus,
Pa3HOBUIHOCTH
KOHCTPYKTHBHBIX u
JCKOPATHBHBIX ~ MaTepUalIOB
o MIPOUCXOXKICHUIO,
Ha3HAYEHHIO u
TEXHOJIOTHYECKUM IPU3HAKAM
Brimonnenune IIpoBepka
1.1 CocraB, cTpocHueE, 11a00paTOPHO-TIPAKTUIECKUX KaJyecTBa OIK-2.1
cBolicTBa u crpykrypa| 1 3 2 | pabor, mpemayCMOTPEHHBIX BBITIOJTHEHU S OHK-Z. 2’
MaTepHaJoB paboueii mporpamMmMoit WHJIMBU/LY aJIbHBIX '
JICIUILTAHBI 3aJaHui
Hroro no pazgeny 3 2
2. Meroapl HCCIEIOBaHUS
METAUIOB M METATHIECKHX
U3JICIUI
21 Brinonnenue IIpoBepka
OU3NKO-MEXaHUYECKHE 11a00paTOPHO-TIPAKTUYECKUX KayecTBa OIK-2.1
METOABI  WCCIIECIOBaHUS 7 18 | pabot, npeayCcMOTPEHHBIX BBIMOJIHEHHS OHK-Z. 2’
METaJUIMYECKUX paboueit mporpaMMoi MHIUBHIYATbHBIX '
MaTepuaIoB JICIUILTAHBL 3aJaHui
2.2 OU3NKO-XUMUYECKHe
MeTombl  mccnenopanus| 1
METaJUTNYECKHX
Brimonnenne IIpoBepka
MaTEpHAIoB. 71a00PaTOPHO-TIPAKTHYECKUX KavyecTBa
Merozst 7 18 | pabot, mpeaycMOTpEHHBIX BBITIOJTHEHU S OIK-2.1,
XUMHKO-TEPMUYECKON > . OIIK-2.2
paboueii mporpaMMoi WHIUBHAYaJIbHBIX
00paboTKM METauioB U .
JICIUILTAHBI 3aJaHui
CIUIABOB M HX BIHSHHE
Ha CBOWCTBAa METANIOB U
CILIaBOB.
HWroro no pazneny 14 | 36




3. Du3HKO-MEXaHNYECKHE,

TEXHOJIOTHYECKHUE u
3CTECTUYCCKHUE CBOICTBa
HEMETAJINYECKUX
MaTepHaJoB

Brimonnenune [Iposepka
3.1 Ctpoenue, CTpyKTypa 1ab0PaTOPHO-MPAKTUYECKUX KavecTBa OIK-2.1
U CBOWCTBA MPUPOIHBIX 7 18 | pabot, npeayCcMOTPEHHBIX BBIMOJIHEHHS OIK 2' 2’
KaMECHHBIX MaTepHaIoB paboueit mporpaMMoi WMHIUBHIYATbHBIX '
JCIUILTAHBL 3aJaHui
Brimonnenune IIpoBepka
3.2 Crpoenue, CTpyKTYypa 11a00paTOPHO-TIPAKTUIECKUX KaJyecTBa OIK-2.1
U CBOMCTBA JPEBECHBIX 6 18 | pabot, mpeaycMOTpEHHBIX BBITIOJTHEHU S OIIK 2' 2’
MaTepHajoB paboueii mporpamMmoit WHJIMBULY aJIbHBIX '
JICIUILTAHBI 3aJaHui
1
Brimonnenne IIpoBepka
3.3 Ctpoenue, cTpyKTypa
o 71a00PaTOPHO-TIPAKTHYECKUX KavyecTBa
1 CBOMCTRA 3 18 a00T, MPeTyCMOTPEHHBIX BBIITOJTHCHUS OIK-2.1,
KepaMHYECKHUX p > peAy DCHHE OIIK-2.2
paboueii mporpaMMoi VHIUBHAYaJIbHBIX
MaTepuajIoB .
JICIUILTAHBI 3aJaHui
Brimonnenue [IpoBepka
3.4 Crpoenue, CTpyKTYypa poBep
N 71ab0PaTOPHO-MPAKTUYECKUX KavecTBa
" cponcTsa 3 16 a00T, IPEIyCMOTPEHHBIX BBITIOJTHEHHUS OIK-2.1,
KOMITO3UTHBIX p » Peny PCHHE OIlK-2.2
paboueit mporpaMMoi WHIUBHIYATbHBIX
MaTepuaoB .
JICIUILTAHBL 3aJaHui
HWroro no pazneny 19 | 70
Hroro 3a cemectp 36 108 3auéT
Hroro no nuciuminHe 36 108 3a4eT




5 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanus pabodeld mporpamMMbl IpelycMaTpPUBAET HCIOJIB30BaHHE B y4eOHOM
Ipolecce AaKTHUBHBIX M WHTEPAKTUBHBIX (OpM TMPOBEACHHUS 3aHATHH B COYETAHUU C
BHEAYJUTOPHOU paboTON C 1eabio POPMUPOBAHUS U PA3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
oOyyJaronuxcsi.

[Tpu obyuenuu cryaeHToB nuctuminae «lccnenoBanust B 001acTH XyI0KECTBEHHOTO
MaTepuaIoBEICHUS CIEYET OCYIIECTBIATh CIeIyIolIe 00pa3oBaTeIbHbIe TEXHOIOTUH:

1. TpagunmoHHble 00pa30BaTEIbHBIE TEXHOJIOTHU - OPUEHTUPYIOTCS HA OPraHU3ALMUIO
0o0pa3oBaTeNbHOTO  Mpollecca, MPEANOaralilyl0 MpAMYI0 TPaHCISLUI 3HAHUH — OT
IpernojaBaTess K CTy/AeHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MIUTIOCTPATUBHBIX
METO/I0B 0OyUYEeHUS).

®opmbl yueOHBIX 3aHATHH C UCTIOIb30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHIA:

MPAKTUYECKOE 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUIl U HaBBIKOB I10
IPEIOKEHHOMY alITOPUTMY.

2. Texnonoruu mpoOIEMHOTO O0yUYEHHsI — OpraHmu3aiis o0pa3oBaTEeILHOTO Mpoliecca,
KOTOpas MPeInojaracT MoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JJIsl CTUMYJIUPOBAHUS aKTUBHOW MO3HABATEIbHON 1€ATEIbHOCTHU CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIb30BaHUEM TEXHOJIOT M MPOOIEMHOT0 00ydeHUS:

MpaKkTHYECKoe 3aHATHE B (OpMe NpPaKTUKyMa — OpTaHW3alus Y4eOHOW paboThl,
HalpaBJIeHHAas Ha pEUICHHE KOMIUICKCHOM Y4eOHO-TIO3HABaTENbHOW 3ajauu, TpeOyromeil oT
CTyJIeHTa MPUMEHEHHU KaK HayYHO-TEOPETHUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. MHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus o0pa3oBaTEIbHOTO Mpolecca, KOTopas
IpeJnoiaraeT akTUBHOE U HEJTMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, TIOCTHKEHHE HA TOM
OCHOBE JIMYHOCTHO 3HAUMMOro JUIsi HHX oOpa3oBaresbHOro pesyinbraTa. Hapsmy co
CHEIUAM3UPOBAaHHBIMA ~ TEXHOJOTHSIMH  TaKOro  pojJa MPUHIUN  HUHTEPAKTUBHOCTHU
IPOCIEKUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  OOPa30BaTENbHBIX  TEXHOJIOTHH.
HHTepakTHBHOCTH MOJpPa3yMeBaeT CyObeKT-CyObEKTHBIC OTHOILIEHHS B X0Jle 00pa30BaTeIbHOIO
mpolecca 1, Kak cieicTue, GopMUpoBaHHE caMOpa3BUBAIOLIEiiCs HHPOPMAIMOHHO-PECYPCHOM
Cpebl.

B cBa3u ¢ paHHBIM (pakTOM, Ha 3aHATUAX MPEILyCMOTPEHBI PA3JIMYHBIE BHJIbI
00pa30BaTEeNbHBIX TEXHOJIOTHIA:

- TEXHOJIOTUU MHTETPaTUBHOIO OOy4eHHUs (colepkaTelbHasi MHTETPalus, WHTErparus
TEXHOJIOTHI, METOZOB, GOPM U T.11.);

- TEXHOJIOTUU Pa3BUBAONIETO 00y4YeHUs (IEPEHOC YCBOCHHBIX MPHEMOB C 00ydJaromein
3aJaud Ha HOBYIO, MOMCK HOBBIX HPHUEMOB Yy4eOHOW pabOThI, ympaBiieHHE CBOCH ydeOHOH
JeSATeTLHOCTBIO, IPUEMBbI 0000IIEHUS U T.]11.);

- TEXHOJIOTHsI TPOOJIEMHOT0 O0YUYCHHUS;

- TEXHOJOTHMH aKTHMBHOTO M HMHTEPAKTUBHOTO 00ydeHHUs (MCCIeIOBATEIbCKUNA METOJ,
poJeBast UMHUTAIUS CTYJCHTaMH PealbHON PO ecCHOHATBHOM ASITEIbHOCTH U JIP. );

- TEXHOJIOTUH KOJIJIEKTUBHOTO U IPYIIIOBOIO O0YUYECHHUS;

- TEXHOJOTHMH  JHMYHOCTHO-OPHEHTHUPOBAHHOTO  oOpa3oBaHus  (TOAJCPXKKA,
COTPYJIHUYECTBO T.1.) U APYTHE;

@®opMbl yu4eOHBIX 3aHATHH C HMCIOJb30BAaHUEM CIICLUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI: MacTep-Kjiacc - 3To ocobas ¢gopMa yd4eOHOro 3aHSATHS, KOTOpas OCHOBaHA Ha
«TPAKTHYECKUX» JCUCTBHUAX IMOKa3a M JEMOHCTPALMU TBOPYECKOTO PELICHHS ONpEeAeTICHHOMN
MO3HABATEIbHOW M TPOOJIEMHOM TIE€Aarormuecko 3amadyd. MacTep-Kiace OTIUYaeTcsl OT
CeMMHapa TeM, 4TO, BO BpeMsl MacTep-Kjiacca BeIyIIUil CIEIHaTUCT PACCKa3bIBaeT U, YTO eIle
0oJiee BaXKHO, MOKa3bIBAET, KAK MPUMEHSTh Ha IPAKTHKE HOBYIO TEXHOJIOTHIO UM METO/I.

4.  WupopMallMOHHO-KOMMYHHMKAIlMOHHbIE ~ 00pa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaiys 00pa3oBaTeIbHOIO MPoliecca, OCHOBaHHAs Ha IPUMEHEHUHU



CIIEIUATTU3UPOBAHHBIX TPOTPAMMHBIX CPEJl U TEXHUYECKUX CPEICTB PabOThI ¢ HHPOpMAITHECH.
@®opMbl yueOHBIX 3aHATUH C HUCIOJIBb30BaHUEM HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHI:
- TpaKTUYeCKoe 3aHsATHE B (opMe TPE3CHTAMU — TMPEACTABICHUE pE3yIbTaTOB
JESATETLHOCTH C UCTIOJb30BAHUEM CIICIIMAIM3UPOBAHHBIX TPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOANYECKOe 0OecnieueHHe CaMOCTOSITe/ILHOI padoThI 00y4aromuxcst
IIpencrasneno B npuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NIPOBEACHHS MPOMEKYTOYHOM aTTeCcTalul
IIpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHOo-MeTOAMYecKOe M MH(OPMAIMOHHOE 00ecnevyeHHe JUCITUNIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. XynoxxecTBeHHass 00pabOTKa MaTepuasIoB: AU3aiH, TEXHOJIOTUH, MacTepcTBo. YacTs 1.
[TpoexTHO-Tpaduueckas yacTh: yueOHoe nmocodue [mnsa By3oB] / O.B. Kaykuna, I'.A. Kacarosa,
E.A. Boitanu [u np.] ; O.B. Kaykuna, I'.A. Kacarosa, E.A. Boiianu [u np.] ; Marauroropckuit
roc. Texunueckuit yH-T uM. I'. Y. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocoga, 2020. - 1
CD-ROM. - 3arm. c TUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2640 (mata obpamienus: 05.02.2024) -
ISBN 978-5-9967-1807-8. - TekcT: 351eKTpOHHBIN.

2. XynoxecTBeHHas: 00paboTka MaTepuasoB: AU3aiH, TEXHOJIOTHH, MAaCTEPCTBO. YacTp 2.
TexHonoruueckas 4yacTb: yueOHoe nocobue [ma By3oB] / O.B. Kaykuna, I'.A. Kacarosa, E.A.
Boitauu [u np.] ; O. B. Kaykuna, I'. A. Kacarosa, E. A. Boitnuu [u np.] ; Marautoropckui roc.
TexHuueckuid yH-T uMm. I'. . HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. - 1
CD-ROM. - 3arm. c TUTYII. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2642 (nata obpamienus: 05.02.2024). -
ISBN 978-5-9967-1808-5. - TekcT: 2IeKTpOHHBIN.

0) /lomorHuTEILHAN IMTEPATYPA:

1. Knmanoa H.C., Bangsmmea O.B., T'aBpunkoB C.A., I'epacumoBa A.A.
lNocynapcTBeHHBIN SK3aMeH 10 HarpaBieHUI0 NoAroToBku 54.04.02 " JlekopaTUBHO-IIPUKIIAIHOE
HCKYCCTBO M HapoOJHbIE MPOMBICIHI" : yuyeOHoe mocooue [t By3oB] / H. C. XKmanosa, O. B.
Bangnpiuesa, C. A. I'aBpunkos, A. A. I'epacumoBa ; MarHUTOropcKuii roc. TEXHUYECKUN YH-T UM.
I'. K. Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ tutyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2761 . (mata
obparmenus 05.02.2024) - TekcT : AEKTPOHHBIMN.

2. XynoXecTBEHHOE MaTepHalioBeJeHHe : YyueOHo-MeToauueckoe mnocodue / E.A.
Boitnny, B.I1. HaymoB ; MI'TY. - Maruuroropck : MI'TY, 2015. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/220 (mata
oOvamenusi: 04.02.2024) - TekcT: 31€KTDOHHBII

B) MeToanyeckne yKazaHus:
IIpencraBneHbl B IPUIIOKEHUH 3

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue I1O Ne norosopa CpoK neicTBUS JTUIEH3UU

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHO
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https://host.megaprolib.net/MP0109/Download/MObject/2642
https://host.megaprolib.net/MP0109/Download/MObject/2761
https://host.megaprolib.net/MP0109/Download/MObject/220

Bpayszep Mozilla Firefox ;}3 86OHHO pactpoctpatieMoe 0eccpouHo
Bpaysep Yandex ;}3 86OHHO PacpOCTPanseMoe OeccpouHo
7Zip ;}3(())60,Z[H0 pacmpocTpaHseMoe SecopouHo
?ﬁiﬁii@iﬁﬁﬁ SP‘EIC“”W U | 11162-21 ot 26.03.2021 26.03.2023
Calculate Linux Desktop Xfce ICTBS(SOHHO PaclipocTpansemMoe 0eccpodHo
Linux Calculate lc_f 860/11{0 PaclipocTpansemMoe 06eccpouHo

IIpodeccnonanbHble 0a3bl JaHHBIX M HH()OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca

Ccrlika

ApxuB HAaYYHBIX KypHaJIOB «HannoHanbHBIN
3NIEKTPOHHO-MH(pOpMarmoHHbIN KoHIoprmyM» (HIT HOUKOH)

https://archive.neicon.ru/x
mlui/

MexnyHaponHast pedepaTuBHAs W TOJHOTEKCTOBAs CIIpaBOYHAs
0a3a JaHHBIX HAYYHBIX M31aHui «Springer Nature»

https://www.nature.com/si
teindex

MexnaynapoaHas 0a3a CHpaBOYHBIX M3JaHUN 1O BCEM OTPaCisiM
sHanuit SpringerReference

http://www.springer.com/r
eferences

MexnayHnapoaHas ©0aza Hay4YHbIX MaTepHajoB o0macTu

busnueckux HayK ¥ MEDKHHUpHHTaA SpringerMaterials

B

http://materials.springer.c
om/

Mexcz[yHaponHaﬂ KOJUICKI U HAYYHBIX MTPOTOKOJIOB IO PAa3JIMYHBIM
oTpacism 3HaHui Springer Protocols

http://www.springerprotoc
ols.com/

MexnayHapoaHas 0a3a TOJHOTCKCTOBBIX IKypHAIOB  Springer

Journals

http://link.springer.com/




Nudopmanmonnas cucrema - EnuHOoe OKHO K

UH(POPMALIMOHHBIM pecypcam

JIOCTYTIa

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

DnexkTpoHHas 0a3za nepuoauueckux uznanuii East View Information
Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonaneHass ~ wH(QOpPMAIMOHHO-aHATUTHYECKAS
Poccwutickuii nuaaexc Hayunoro rutupoBanus (PUHIL)

CHUCTEMA

URL:

~ |https://elibrary.ru/project_

risc.asp

IMouckosas cuctema Axagemust Google (Google Scholar)

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

Poccutiickas ['ocynapcTBennas Oubnuoreka. Karanoru

https://www.rsl.ru/ru/4rea
ders/catalogues/

DnekTpoHHbIie pecypcbl oudmmorekun MI'TY um. .. HocoBa

https://magtu.informsyste
ma.ru/Marc.html?locale=r
u

MexnyHaponHast pedepaTuBHAss U TOJHOTEKCTOBAs CIIPaBOYHAs
0a3a TaHHBIX HAYYHBIX U3AaHUN «SCOPUS»

http://scopus.com

9 MaTepua/IbHO-TeXHHYECKOe o0ecredeHrue TUCIUMIMHBI (MOTYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrnieucHUe JUCHUIIIMHBI BKJIIFOYACT:




VY4yeOHble ayAUTOPUM Ul TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
UH/IMBUYaIbHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJIS U IIPOMEXYTOYHON aTTeCTallu!

[Tomemenne s camMOCTOATENBbHOH  paboThl  oOydvaromuxcs. [lepcoHaybHBIC
kommbioTepsl ¢ makerom MS Office, Bbixomom B VHTEpHET M C JOCTYHOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCHUTETA.

[Tomemienuss s XpaHeHHs  MPO(QMIAKTUYECKOTO  OOCIYXHMBaHHA  y4eOHOTro
obopynoBanus. I[llkaper nms xpaHeHuss y4eOHO-METOAMYECKOM JTOKYMEHTAIMH, Y4eOHOTO
000pyaOBaHUS

MynbpTUMeaUIHBIE CPEACTBA XPaHEHMs], IEpelauy U NpeICTaBIeHHs HHPOPMALIUU.

Macrepckas 10BeTHpHO 00paboTKH MaTepHaloB

VYuebHasg ayauropus Ais IMPOBEACHUS Y4eOHBIX, NPAKTUYECKMX M JIAOOPAaTOPHBIX
3aHATHUH, A5 CAaMOCTOSITENbHONW paboThl, JJIs TPYIIOBBIX M MHIUBUAYAIBHBIX KOHCYJIbTAIHM,
JUIs TEKYIIEro KOHTPOJIA M IPOMEKYTOYHOM arrectauuu. Pabouyee mecro mnpenojaBaTens:
nepcoHanbHbI KommbioTep ¢ maketoM MS Office, Beixomom B MHTEpHET M C JOCTYIOM B
AJICKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely YyHuUBepcutera. Pabounme wmecta
oOyuaromuxcs, J0cka yueOHas, yueOHas meOenb. Anmaparsl 6eH3nHoBOM maiiku JX-586590 c
TOPEJIKOW CBEPIMIbHBIA CTAHOK, aHKa C IMyH3elsIMH, , OopMmamnHbel BM26A ¢ HamojJbHBIM
pErysTOpOM, Balblibl py4HbIe ¢ peaykropoMm B-7, BelpyOka nuckoB, mukpockon MBC-10
2033, meubr mydensHas «CHOJI», tBepaomep no bpunemmo mopratuBabii HBX-0,5, Trckw,
nugoBaibHbIN cTaHOK, 3nekTpoTouniio GMT P BEG 700, BeiTskHON mkad ¢ cuctemoit
BBITSKKH, HA0OOPBI PyUHBIX HHCTPYMEHTOB, U3MEPUTEIIbHBIA HHCTPYMEHT.

Macrepckast 00pabOTKH KaMHs

VYuebHasg ayauropus Ais INPOBEACHUS Y4eOHBIX, NPAKTUYECKMX M JIAOOPAaTOPHBIX
3aHATHUH, A5 CAaMOCTOSITENbHONW paboThl, JJIs TPYIIOBBIX M MHIUBUAYAIBHBIX KOHCYJIbTAIHM,
JUIs TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOM arrectauuu. Pabouyee mecro mpenojaBaTens:
nepcoHanbHbI KommbioTep ¢ maketoM MS Office, Beixomom B MHTEpHET M C JOCTYIOM B
AJICKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely YyHuUBepcutera. Pabounme wmecta
oOyJaromuxcsi, 1ocka yueOHas, yueOHast mebens. [lone0uHbIil 1 1eKOPaTUBHO-O0IHIIOBOYHBII
KaMeHb.

ITonpesnoit cranok CKPH DIAMANTIC A-44 MS; cranok xamHepe3Hslii FUBAG
ML-6; cranku uundosanbHO-tosmpoBaibHbie CIIITH; cranok nmns muimdoBaHUsS IIapoOB,
T (OBaTbHbIE CTaHKH Ca-120; T OBaIbHbIC CTaHKU M\H «Slmmay,
HACTOJbHO-CBEPJIWJIBHBIM ~ CTAHOK, CTAHOK HACTOJIBHBIA  MOJPE3HOW; H3MEPUTEIbHbIN
UHCTpYMeHT.MacTtepckast o py4yHoi 00pabOTKHU IpeBECHHBI

VYuebHasg ayauropus Ais INPOBEACHUS Y4eOHBIX, NPAKTUYECKMX M JIAOOPAaTOPHBIX
3aHATHUH, A5 CAaMOCTOSITENbHONW paboThl, JJIs TPYIIOBBIX M MHIUBUAYAIBHBIX KOHCYJIbTAIHM,
JUIs TEKYLIEro KOHTPOJsl M INPOMEXYTOYHOH arTecranuu. PaGouee MecTo mpemnoiaBarens,
paboune Mecta oOydarouuxcs, 7ocka ydeOHas, yueOoHas mebenb. CBepamibHblid ctanok HC-2,
paboune CTOJBI-BEPCTaKU; MHCTPYMEHT JUIsl Pa3METKU MHUJIOMATepUANIOB: YrOJbHUK, JUHEHKA;
PYYHOH MHCTPYMEHT: KUSHKH, JJOO3UKH, pyOaHKH, HOXKOBKH, CTAMECKHU; DJIEKTPOMHCTPYMEHT:
Ipenb, J003UK, HIIM(pMALIMHKA; MaTepuaibl: IINOH Pa3HbIX MOPOJ JPEBECHUHBI, JAPEBECHHA
pa3HBIX MOPOJI APEBEKCHHBI, JIaK, pacTBOpUTENb, Kieil [IBA, nundosansHas mkypka Ne 6-25.

Macrepckas KkepaMHKH

VYuebHas ayauTopus A TMPOBEACHUS Y4YeOHBIX, MPAKTUYECKHX M JIAOOPATOPHBIX
3aHATHH, JUISI CAMOCTOSITEIbHOM paOOoThI, JUIsl TPYNIOBBIX U MHIMBHIYaJIbHBIX KOHCYJbTALUH,
JUIA TEKYIIEro KOHTPOJIA M MPOMEKYTOUHOM arrectauuu. Paboyee mecTto mpernojaBaTess:
MePCOHANIbHBIN KOMIBIOTEP, pabodyne MecTta 00ydarommxcs, T0cKa yuyeOHas, ydeOHas MeOenb.
Ileup g oOXura KepaMHYeCKHX W3JCNUH, CYIIWIbHBIM 1mkad, MydenbHas Medsb,
NIEKTPUUECKUI TOHYAPHBIA KpyT, MIKad A8 XpaHEHUs KepaMUUYECKHX KPAacOK, CTEIUIaXH IS
XpaHeHHus paboT, TJIMHA, IAMOT, KBapIleBbli necok. Kepamuueckue Kpacku: Tia3ypH, SMaH.
Crekn, pe3aku, CKaJKH, €MKOCTH JJs BOJAbl IUIACTHKOBBIE, Ta3bl IUIACTHKOBBIE, Beapa
IUTACTHKOBBIE, TIOACTABKU JUISI pabOT, TYPHETKH, TKAHH, CUTO, TMHEHKH, KUCTH (IeTHHA, Oernka,
K0JIOHOK). O6pa31ibl padorT.



Ipuiaoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTeyeHHe CAMOCTOSAITeIbHO PadoThl 00y4aroIUXCs

IIo AJUCIHUITIINHE ((I/ICC.HG,Z[OBaHI/IH B O6J'IaCTI/I XYOOXKXCCTBCHHOIO MAaTCPpUAIOBECACHUS»
IpeyCMOTPEHa ayJIWTOpHAas W BHeayJUTOpHas CaMOCTOsATENbHas padoTa oO0ydyarouuxcs.
AynuTopHas caMOCTOsITelIbHas paboTa CTYAEHTOB IMPEAIOJIAraeT BBINOJIHEHHE MPAKTHUYECKUX
paboT. 3aaHus U MaTepHallbl JAJIsl MPAKTUYECKUX paboOT BBIAAIOTCS BO BpeMs yUeOHBIX 3aHATUH.
Ha »tHx ke 3aHATHAX OCYHICCTBJIACTCA KOHTPOJIb 34 HX BBIIOJHCHUCM H HpaBHHBHOﬁ
opraHu3areit paboThl.

AVIUTOpHBIE NPaKTHYecKue padoThl (AIIP):

Paznen 1. «Knaccudpuxanus, pa3HOBUAHOCTH KOHCTPYKTHUBHBIX M JIEKOPATHBHBIX
MATEPHAJIOB 110 MPOUCXO0KICHUIO, HA3HAYECHUIO U TEXHOJIOTHYECKUM MPU3HAKAM»

ATIP Nel. «M3ydeHue MOHSATUN COCTaBa, CTPOEHUS, CBOMCTB U CTPYKTYPbl MaTepUaoB
JUTS1 BBITIOJTHEHHUSI XY10KECTBEHHO-TIPOMBIIIUICHHBIX U3ETUI.

Martepuan urpaet BaxxHy poJib B GOPMUPOBAHUH MTPOMIOPLIIMOHAIEHOTO, MACIITAOHOTO H
PUTMHYECKOTO CTPOSl M3JENUs, €r0o TEKTOHUKH U, B KOHEYHOM CUETE, KOMIIO3UIMU B LIEJIOM.
Lenbto naHHOW MPAKTUYECKOH pPabOTHl SABISETCS IOJy4YEHHE HEOOXOMUMBIX 3HAHUH O
XYJI0’)KECTBEHHOM MaTEpPHUAlIOBEICHUH, O B3aUMOCBS3H JE€KOPATUBHO-TIPUKIAJHOTO UCKYCCTBA U
MaTepuaioB, O KilacCHPHUKAIMM ¥ HOMEHKIAType; (U3UKO-XHMHUYECKOH, 3CTETUYECKOU U
JKOJIOTUYECKOW CYIIHOCTH CBOMCTB Pa3JIMYHBIX MaTEpPHAIOB; OCHOBaX IMPOM3BOJCTBA M OIBITA
NPUMEHEHHUS MAaTepuajoB B  XYJOXKECTBEHHO-TPOMBINIJICHHOM TPOU3BOJCTBE OOBEKTOB
JNEKOPAaTUBHOTO XapakTepa [UIsl OCYyIIECTBICHHS BbIOOpa MaTepuanga i KOHKPETHOIO
Ha3HA4YCHMUS.

Pabota Ha mpakTHYECKOM 3aHSITHUU 3aKII0YAETCS B U3YUYEHUH TEOPETUYECKOT0 MaTepraa
K J1a0OpaTOPHO-TIPAKTHYECKUM 3aHSATHUSM, U3YYCHHH HHCTPYKIMHA K pa3iudHbIM TpubopaM u
MOJIFOTOBKE K BBIMIOJHEHUIO JIA00PAaTOPHO-MIPAKTHIECKUX paboT

Pazpnen 2. «MeToabl uccjieI0BAHUSA METAJLJIOB U METAUIHYECKUX M3/1eJINID)

AIIP No2. «M3ydenne (Pu3NKO-MEXaHMUECKHX METOOB HMCCIICIOBAHUS METALITUYCCKUX
MaTepuaioB». BeIMoTHEHNE HHANBUAYAIBHBIX 3a/IaHUH, UX oopMmIIeHHE.

Onpenenuth rpynmy METasIoB, K KOTOPhIM OTHOCHUTCS 0oOpasell CIUlaBa, BBIIBUTH €rO
HA3HAYCHWE W BHJBI BO3JCHCTBUI, KOTOPBIM MOXET IOABEPraThbcs HUCCIEAyEeMbIi 0o0Opasell.
[IpoBecTn wuccrnenoBaHUsT MEXaHMYECKHX (MPOYHOCTh, IUIACTUYHOCTb, TBEPAOCTH M T.1.)
AIEKTPUUECKUX, MATHUTHBIX, ONITUYECKUX U JPYTHUX CBOMCTB MaTepUANIOB U MOKPBITHUI, a TAaKKe
MIPOIIECCOB U SIBJICHUI B HUX, COTJIACHO MEPEYHIO JIA0OPaTOPHO-TIPAKTUUECKUX paboT (IpUMeEpPHI
1ab0paToOpHBIX PabOT MPEACTaBICHBl B MPHIOKEHUU 3) C MOMOIIBI0 CHEIUAIU3HPOBAHHOTO
000py0BaHuUs: TBEPAOMEPA, MUKPOCKOIIA U T.1I.

O6ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTH OT JKCILTYyaTaI[MOHHBIX,
XY 10KECTBEHHBIX, TEXHOJIOTHYECKUX u SKOHOMHUYECKHUX TpeboBaHui K
XYJ10’KECTBEHHO-TIPOMBIIINIEHHOMY U3]IEJIHIO.

AITP Ne3. «M3yuyeHue (PU3MKO-XUMHUECKHX METOJIOB HCCIICIOBAHMS METATHYECKUX
MaTepuaioB. BeImomHeHNEe HHANBUTyalIbHBIX 3aJaHHH, UX 0(hOpMIICHHE.

Onpenenuth rpynmy METasioB, K KOTOPhIM OTHOCHUTCS 0oOpasell CIUlaBa, BBIIBUTH €rO
HA3HAYCHHE W BHJBI BO3JCHCTBUI, KOTOPBIM MOXET IOJBEPraTbcs HUCCIEAyeMbIi o0Opasell.
[IpoBecTH XWMHKO-TEPMUYECKYIO OOpa0OTKYy METAUTMYECKUX O0Opas3IoB, CIIOCOOHOCTh K
KOPpPO3WH, YCTOMYMBOCTH K arpecCHUBHBIM (aKkTopaM cpeabl U T.1. JlaHHas TPyIIa METOIOB
OCHOBaHa Ha U3MEPEHUU (PU3HUECKUX CBOMCTB BEIIECTB, KOTOPbHIE MOSBIIAIOTCS WU U3MEHSIOTCS
B pe3yibTaTe XUMHYECKUX PEAKIIUH.

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHala B 3aBUCHMOCTU OT JKCILIyaTal[MOHHBIX,
XYJ10’KECTBEHHBIX, TEXHOJIOTHYECKUX u HKOHOMUYECKUX TpeboBaHU K
XY 10KECTBEHHO-TIPOMBIIIIEHHOMY U3/IEJIHIO.




Paznen 3. «Pusnko-MexaHnvyeckue, TEXHOJOrHUecKHe M ICTeTHYeCKHe CBOMCTBa
HeMeTAJIHYeCKHX MATepHaI0B»

AIIP Ne4. «M3ydeHwe CTpOEHHUS, CTPYKTYpbl WU CBOMCTB HPHUPOJHBIX KAMEHHBIX
MaTepUaIOB»

BrIMOaHUTE psAa MpakTUYECKUX 3aJaHUM, MO UCCIENOBAHMIO, CTPOCHMS, CTPYKTYPBl U
CBOWCTB MPHUPOJHBIX KAMEHHBIX MaTEpUaAIOB, IPEIYCMOTPEHHBIX JaHHOH pabodeil mporpaMmmon
(mepeyeHb MPUMEPHBIX JTA0OPATOPHO-TIPAKTHUYECKUX padOT MPEACTABICH B IPHIIOKEHUH 3)

O6ocHOBaTh BBHIOOP TOTO MJIM MHOTO MaTepualia B 3aBUCHMOCTH OT 3KCILUTyaTallMOHHBIX,
XYJI0KECTBEHHBIX, TEXHOJIOTMYECKUX u SKOHOMHUYECKHUX TpeboBaHuU K
XY/J105KE€CTBEHHO-ITPOMBIIIJIEHHOMY U3EIHIO.

ATIIP Ne 5. «M3y4yeHue cTpoeHusi, CTPYKTYpbl U CBOMCTB KEPAMUYECKUX MaTEPUATIOB»

BbINOMHUTE psii NPAaKTUYECKUX 3aJaHUM, 10 HCCIEJOBAaHUIO, CTPOEHMS, CTPYKTYpHl U
CBOMCTB KEPaMHYECKHUX MAaTEpUaJIOB, MNPEIyCMOTPEHHBIX JIaHHOW pabdodeil mporpaMMon
(mepeyeHb MPUMEPHBIX JTA00PATOPHO-TIPAKTUYECKUX PAOOT MPEACTABICH B MPUIIOKEHUH 3).

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MarepHalia B 3aBUCMMOCTU OT JKCILIyaTal[MOHHBIX,
XYJ10’KE€CTBEHHBIX, TEXHOJIOTHYECKHUX u HKOHOMUYECKUX TpeOoBaHU K
XY 10KECTBEHHO-TIPOMBIIIIEHHOMY U3/IEJHIO.

AIIP 6. «I3y4yeHue cTpoeHusi, CTPYKTYPbl U CBOMCTB KOMITO3UTHBIX MaTepHaIOB».

BbINOAHUTE psAA MPaKTUYECKHUX 3aJaHUM, IO HCCIENOBAHMIO, CTPOCHMS, CTPYKTYPBl U
CBOWCTB KOMIIO3UTHBIX MAaTEepHAJIOB, IPEIyCMOTPEHHBIX JaHHOM paboueil mporpammon
(mepeueHb MPUMEPHBIX JTA0OPATOPHO-TIPAKTHIYECKUX padOT MPEACTABICH B IPHIIOKEHUH 3)

O6ocHOBaTh BBHIOOP TOTO MJIM MHOTO MaTepualia B 3aBHCHUMOCTH OT 3KCILTyaTallMOHHBIX,
XYJ10’KECTBEHHBIX, TEXHOJIOTHYECKUX u SKOHOMHUYECKHUX TpeboBaHuU K
XY/105KE€CTBEHHO-ITPOMBIIIJIEHHOMY U3EIHIO.

NuauBuayaabHble foMaimnue 3aganus (M/13):
Jljis opraHu3anuy caMoCTOATEIbHONU paboThl HEOOXOAUMBI CIIEAYIOIINE YCIOBHS:
- TOTOBHOCTb CTYJIEHTOB K CAMOCTOSITEIbHOMY TPYAY;
- MOTHBALMS OJTy4ECHHsI 3HAHU;
- HaJIMYME U TOCTYITHOCTb BCEr0 HEOOXOAMMOT0 y4eOHO-METOIMYECKOTO MaTepHraa;
- CUCTEMa PETYJISIPHOTO KOHTPOJISl KAaUeCTBA BBIMOJIHEHHON CaMOCTOSTEIbHON padOThI;
- KOHCYJIbTAllMOHHASI TIOMOLIb NTPENOAaBaTelsl.
AKTHUBHasi caMoCTOsITeNbHasi paboTa CTYAEHTOB BO3MOXKHA TOJBKO MPU HATUYUU
cepbE&3HOM U ycTOHUMBOM MOTHBaMU. CaMblil CHIIbHBIA MOTUBHPYIOIIUH (DaKTOp — MOATOTOBKA K
nanpHenei 3¢ hekTuBHON MTpodecCHOHATBEHOM A TEIbHOCTH.

Paznen 1. «Knaccupukanus, pa3HOBHIHOCTH KOHCTPYKTHUBHBIX U J€KOPATUBHBIX
MaTepHaJIOB M0 MPOUCXOKICHUI0, HA3HAYEHUIO U TeXHOJIOTHYeCKUM MPU3HAKAM))

N3 Nel. «M3yyeHnre noHATHI cOCTaBa, CTPOEHUSI, CBOUCTB M CTPYKTYPbI MATEPHAIIOB JJIs
BBITIOJIHEHUS XYI0’KECTBEHHO-TTPOMBILIICHHBIX U3IETUIN».

Haiitu w u3yunth B y4eOHOW, HAy4HOW JUTEpaType W HMHTEPHETE IOMOJHUTEIHHYIO
uH(pOpPMAIIMIO TIO 33/JIaHHON TeMe, MOJATOTOBHUTCS K BBIMOJHEHUIO JTA00PATOPHO-TIPAKTUIECKIX
pabor

Pazpnen 2. «MeToabl uccjieJ0BAHUSA METAJLJIOB U METAJUIMYECKUX U3/1eJINID)

N3 Ne2. «3ydyenue (HpU3MKO-MEXaHUYECKUX METOJIOB HMCCIICIOBAHUS METALITUYCCKUX
MaTepuaioB». BeIMOTHEHNE HHANBUAYAIBHBIX 3a/IaHUH, UX oopmIIeHHE.

Haiitu u u3yunth B y4eOHOW, Hay4HOW JUTEpaType W HMHTEPHETE IOMOJHUTEIHHYIO
UH(OPMALIKIO TIO 33JJaHHOM TeMe.

Onpenenuth rpynmy METasIoB, K KOTOPHIM OTHOCHUTCS 0oOpasell CIUlaBa, BBIIBUTH €rO
HA3HAYCHHE W BHJBI BO3JCHCTBUI, KOTOPBIM MOXET IOABEPrarbcs HUCCIEAyEeMbIi oOpasell.
[IpoBecTn wuccienoBaHUsT MEXaHMYECKHX (MPOYHOCTh, IUIACTUYHOCTb, TBEPAOCTH M T.1.)
ANEKTPUUECKUX, MATHUTHBIX, ONITUYECKUX U JPYTHUX CBOMCTB MaTEpUANIOB U MOKPBITHUIA, a TaKKe
MIPOIIECCOB U SIBJICHUI B HUX, COTJIACHO MEPEYHIO JIA0OPaTOPHO-TIPAKTUUECKUX paboT (IpUMeEpPHI



1a00paTOPHBIX pabOT MPEACTaBICHB B MPUIOKEHHH 3) C TMOMOIIBIO CIECIHATU3UPOBAHHOTO
000pyI0BaHUs: TBEPAOMEPA, MUKPOCKOIIA H T.JI.

O60cHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHala B 3aBUCMMOCTU OT JKCILIyaTal[HOHHBIX,
XYJ10’KECTBEHHBIX, TEXHOJIOTHYECKUX u HKOHOMUYECKUX TpeboBaHU K
XY 10KECTBEHHO-TIPOMBIIIIEHHOMY U3JIEJHIO.

N3 Ne3. «M3ydenue (HU3HKO-XMMHUYECKHX METOAOB HCCIICIOBAHMS METALTUYCCKUX
MaTepuasoB. BeimomHeHne HHAMBUyallbHBIX 3aJaHU, UX 0(opMIICHHE.

Haiitu u u3yuuth B y4ueOHOH, HAy4HOW JHUTEpaType M HMHTEPHETE JOMOJHUTEIHHYIO
nH(OpMaIKIO MO 3aIaHHON TEME.

Onpenenuth Tpynmy MeETalsIoB, K KOTOPHIM OTHOCUTCS OOpasell CIUIaBa, BBISIBUTH €rO
Ha3HAa4YeHHE U BHJbI BO3JEHCTBUI, KOTOPHIM MOXET IMOJABEpPrarbcs HUCCIEqyeMblil oOpasel.
[IpoBecT XUMHUKO-TEPMUYECKYI0 O00pabOTKY METANTMYECKUX O0pas3IoB, CIOCOOHOCTh K
KOPpPO3UH, YCTOMYMBOCTU K arpeccHUBHBIM (akTopaM cpeabl U T.1. JlaHHas Tpymma MeTOAOB
OCHOBaHa Ha M3MEPEHUU (PU3UUECKUX CBOMCTB BEIIECTB, KOTOPHIE TOSIBISIOTCS U H3MEHSIOTCS
B PE3yJIbTAaTE XUMUYECKUX PEAKIIUH.

O6ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepHalia B 3aBUCHMOCTH OT IKCILTYaTaI[MOHHBIX,
XYJI0KECTBEHHBIX, TEXHOJIOTMYECKUX u SKOHOMHUYECKHUX TpeboBaHuU K
XY/105KE€CTBEHHO-ITPOMBIIIJIEHHOMY U3EIHIO.

Paznen 3. «®Pu3nkKo-MexaHMYeCKHe, TEXHOJIOTHYECKHEe M ICTeTHYeCKHe CBOMCTBA
HeMETAJIHYEeCKHUX MATEPHAJIOB)»

N3 Ned. «M3yueHue CTpOEHMs, CTPYKTYpbl M CBOWCTB IPHUPOAHBIX KaMEHHBIX
MaTEpUAIOB»

Haiitu u u3yuuth B y4ueOHOH, HAy4HOW JHUTEpaType M HMHTEPHETE JOMOJHUTEIHHYIO
nH(}OpMaIKIO MO 3aIaHHON TEME.

BbINOMHUTE P MPAaKTUYECKUX 3aJaHUM, 110 HCCIEIOBaHUIO, CTPOEHMS, CTPYKTYpHl U
CBOMCTB IPHUPOJIHBIX KAMEHHBIX MaTEPHAIOB, MIPEIYCMOTPEHHBIX JaHHON pabouel mporpaMMoin
(mepeyeHb MPUMEPHBIX JTA00OPATOPHO-TIPAKTUYECKUX paOOT MPEICTaBIICH B PHIIOKEHUH 3)

O0ocHOBaTh BBHIOOP TOrO MJIM MHOTO MaTepualla B 3aBUCHUMOCTH OT 3KCILTyaTallMOHHBIX,
XYJ10’KECTBEHHBIX, TEXHOJIOTHYECKHUX u HKOHOMUYECKUX TpeOoBaHUI K
XY105KE€CTBEHHO-ITPOMBIIIJICHHOMY U3ZCIIHIO.

N3 Ne 5. «3ydyeHne cTpoeHus, CTpyKTYphl U CBOMCTB KEPAMUYECKUX MAaTEPHATIOB»

Haiitu m u3yunth B y4eOHOW, HAy4HOW JUTEpaType W HMHTEPHETE IOMOJHUTEIHHYIO
UH(OPMALIKIO TIO 33JJAHHOM TeMe.

BBINOMHUTE P MPAKTUYECKUX 3aAHMUM, 110 HCCIECIOBAHMIO, CTPOCHMS, CTPYKTYPHI H
CBOWCTB KEpaMHUYECKHMX MAaTepHajoB, MPEIyCMOTPEHHBIX MJaHHOW pabodell mporpammon
(mepeueHb MPUMEPHBIX JTA0OPATOPHO-TIPAKTHIECKUX pabOT MPEACTABICH B IPUIIOKEHUH 3).

O6ocHOBaTh BBHIOOP TOTO MJIM MHOTO MaTepualia B 3aBHCHUMOCTHU OT 3KCILTyaTallMOHHBIX,
XYJI0’KECTBEHHBIX, TEXHOJIOTHYECKHUX u 9KOHOMMYECKHUX TpeOoBaHUI K
XY/105KE€CTBEHHO-ITPOMBIIIJIEHHOMY U3EIHIO.

N3 6. «M3yyenue cTpoeHusi, CTPYKTYPbl U CBOMCTB KOMITO3UTHBIX MaTE€PUATIOB».

Haiitu u u3yuuth B y4yeOHOH, HAy4yHOW JHUTEpaType M HMHTEPHETE JOMOJHUTEIHHYIO
nH(pOpMaIKIO 1Mo 3aIaHHON TEME.

BbINOMHUTE psii MPAaKTUYECKUX 3aJaHUM, 110 HCCIEJOBAaHUIO, CTPOEHMS, CTPYKTYpHl U
CBOMCTB KOMIIO3UTHBIX MAaTEpHAJIOB, TMPEAYCMOTPEHHBIX JaHHOW paboueld MmporpaMMon
(mepeyeHb MPUMEPHBIX JTA00PATOPHO-MIPAKTUYECKUX PaOOT MPEICTaBIICH B IPHIIOKEHUH 3)

O0ocHOBaTh BBHIOOP TOTO MJIM MHOTO MaTepualla B 3aBUCHUMOCTH OT 3KCILTyaTallMOHHBIX,
XY/J10’KECTBEHHBIX, TEXHOJIOTHYECKHUX u IKOHOMUYECKUX TpeOoBaHUI K
XY105KE€CTBEHHO-ITPOMBIIIJICHHOMY M3CIIHIO.



IIpunioxenne 2

OuneHouHbIe CpeAcTBa A5 NPOBEACHUs IPOMEKYTOYHOM aTTecTallnu
a) Ilnanupyemble pe3yabTaThl 00y4eHHsI M OLICHOYHbIE CPEeACTBA JIsl IPOBEICHHUS MPOMEKYTOYHOM aTTeCTalluM:

OueHo4YHbIE CpeIcTBA

OIIK-2 Cnoco0eH aHanM3UpOBaTh U MCIIOIH30BaTh 3HAHUS (PYHAAMEHTAIBHBIX HAYK MPH Pa3padO0TKe HOBBIX XY10’KECTBEHHBIX MaTEPHUAJIOB,
XYA0KECTBEHHO-TIPOMBIIIIEHHBIX 00bEKTOB M TEXHOJIOTHI

OIIK-2.1 | Ananu3upyer 3HaHus | Teopemuueckue 60npocwi:
(byHIaMEeHTaJIbHBIX Hayk, | 1. Kiaccuukanus KOHCTpYKIMOHHBIX U CBIPbEBBIX, METANIMYECKUX U HEMETAININYECKUX
NOTPeOHOCTH  PbIHKA B HOBBIX MaTepUasoB [0 BHEIIHEMY BHUY, IPOUCXO0KIEHUIO, CBOWCTBAM.
pa3paboTkax xyaoxecTBeHHbIX | 2. Kiaccuduxanus, cBolicTBa, MapKUpOBKa U 00JIaCTh MPUMEHEHUS] KOHCTPYKI[MOHHBIX MAaTEpUAJIOB,
MaTepHaloB, NPUHIUIBI KX BBIOOpA U1l IPUMEHEHHUS B TIPOU3BOICTBE
XYJ0KECTBEHHO-TIPOMBIIIIEHHBIX 3. OCHOBHBIE CBE/ICHUS O HA3HAUYEHUH U CBOWCTBAX METAJJIOB U CIIABOB, O TEXHOJIOTUU UX
00BEKTOB U TEXHOJIOTUI IIPOU3BOJICTBA
4. CyIHOCTb TEXHOJOTHYECKUX MTPOLECCOB PA3IMYHBIX BUIOB 00paOOTKU METAJIJIOB U CIIJIABOB
1. ®usuko-MexaHMUYECKHE CBOIICTBA MeTasIa
2. OU3MKO-XMMHUYECKHE CBOMCTBA MeTalIa
5. OcHOBBI TepMOOOPAOOTKU METAIIIOB
6. CnocoOsI 3aIUTHI METAIIOB OT KOPPO3UU
7.  OCOOEHHOCTH CTPOCHHUS, HA3HAYCHUS U CBOMCTBA PA3JIMYHBIX TPYTIT HEMETAITHUECKUX
MaTepHaoB
8. Cnoco0bl MOTy4YeHus: KOMITO3UIIMOHHBIX MaTepHAIIOB
Ilpakmuueckue 3a0anus:
1. BeImoaHUTH psii NPaKTUYECKUX 3alaHUM, 10 UCCIIEI0BAaHUIO, CTPOCHUS, CTPYKTYPhI U CBOMCTB,
NPESYyCMOTPEHHBIX COAep KaHueM padoueil mporpaMmbl
2. O00CcHOBaTh BEIOOP TOTO MJIM MHOTO MaTepuaa B 3aBUCMMOCTH OT SKCIUTyaTalllOHHBIX,
XYH0KECTBEHHBIX, TEXHOJIOTHUECKUX U SKOHOMUYECKUX TPeOOBaHUMN K
XYA0KECTBEHHO-TIPOMBIIIIEHHOMY M3AEIHIO
OIIK-2.2 | Ucnonb3yeT HayuyHbIE pe3yNbTaThl, | Teopemuueckue 0npocyi:

NEPEOBOI OMBIT TpH pa3paboTKe

1.

KJ'IaCCI/I(bI/IKaHI/IH KOHCTPYKHOMOHHBIX U CBIPHEBBIX, MECTATTIMYCCKHUX U HEMECTAJINIMYCCKUX




XYHOOKCCTBCHHO-TTPOMBIIIJICHHBIX

00BEKTOB, c HCIIOJIL30BaHUEM
COBpeMeHHBIX MaTepI/IaJIOB n
TEXHOJIOTHI

©ooN A

MaTepHaJIOB 110 BHEIIHEMY BUJY, IPOUCXOKICHUIO, CBOMCTBAM.

Knaccudukanmsi, cBoiicTBa, MApKHUPOBKA M 00JIaCTh TPUMEHEHHUST KOHCTPYKIIMOHHBIX MaTepPUAJIOB,
MIPUHIIAITEI KX BBIOOpA I MPUMEHEHHUS B IPOU3BOJICTBE

OCHOBHBIC CBEJICHHS O HA3HAUYCHWH W CBOMCTBAX METAJJIOB M CIUIABOB, O TEXHOJIOTHH UX
MPOU3BOJICTBA

CylIHOCTh TEXHOJIOTHYECKUX MPOIIECCOB PA3IMYHBIX BUIOB 00pa0OTKH METAJVIOB U CIIJIABOB
Ddu3nKko-MexaHNYeCKre CBOMCTBA MeTaIa

Du3NKo-XNMHUYECKHE CBOMCTBA METaIa

OCHOBBI TepMOOOPAOOTKH METAIIIIOB

Cnioco0bI 3aIUTHl METANIOB OT KOPPO3UU

Oco0eHHOCTH CTPOSHUS, HA3HAUCHHS U CBOWMCTBA PA3IMYHBIX TPYIIIT HEMETATTHUYECKUX
MaTepUalioB

10. CriocoObI nosryueHusi KOMIO3HIIMOHHBIX MaTepHajIoB

IIpakmuueckue 3a0anus:

1. BBINOIHUTD psi MPAKTUYECKUX 3a/1aHUH, 10 UCCIIEOBAHUIO, CTPOEHUS, CTPYKTYPBI U CBOMCTB,
MPEeIyCMOTPEHHBIX CO/Iep)KaHueM pabodeil porpaMMBI

2. O60cHOBaTh BHIOOP TOT'O MJIM MHOTO MaTepuaia B 3aBUCUMOCTH OT AKCILUTyaTallHOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJIOTUIECKUX U IKOHOMUYECKUX TPeOOBaHU K
XYJI0’KECTBEHHO-ITPOMBIIIJICHHOMY M3EIUI0




0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOUYHOH ATTECTAUMM, NMOKA3aTeJd M KPHUTEPHHU
OLlCHUBAHMUSL:

[Ipomexyrounas  arrectaumss 1o  gucuuminHe  «MccnemoBanus B obnacTu
XYJI0KECTBEHHOTO MAaTEPHAIOBE/ICHUS BKIIOYAET TEOPETUUYECKUE BOMPOCHI, IMO3BOJIAIONINE
OLICHUTh YPOBEHb YCBOCHHS OOYy4aIOLIUMUCS 3HAHHM, U J1a00paTOpHO-NPAKTUYECKUE 3aJaHUM,
BBIABIISIIOLINE CTETEHb CPOPMUPOBAHHOCTH NMPO(ECCHOHATBHBIX KOMIETECHIUH, MPOBOIUTCS B
¢dopMe 3auera. 3aueT ABIAETCS HEOThEMIIEMON YacThI0 yUeOHOTr0 IIpOoIecca U MPU3BaH 3aKPEMUTh
" ynopsaao4uTh 3HaHUA CTYACHTA, IIOJTYYCHHBIC HA 3aHATUAX U CAMOCTOSATCIIBHO. Ha MMPOBCACHUC
3ayeTa He OTBOJATCS CIElHalIbHBIE Yachl, OH IPOXOAUT B paMKax 3aHATHI 110 pacluCaHUIO.

3a HpOﬁHGHHBIfI CCMECTP CTYACHTBI OTYHUTHIBAKOTCSA BBITIOJITHEHUEM
1a00paTOPHO-TIPAKTHYECKUX PAOOT.

«3ayTeHO0» CTAaBUTCS 3a:

1. [ToTHOCTBIO BBITIOJHEHHBIN 00BEM MPAKTUUECKHUX 3a/IaHUM.

2. Hanuume OCHOBHBIX MOHATHI O Marepuanax, TEXHUKAX W MpUeMax CO3JaHUs
U3 U3 MeTala.

3. 3HaHuEe MNpEIHAa3HAYECHHUs] M HCIOJIb30BAHMS OCHOBHBIX HHCTPYMEHTOB MpHU
BBIIIOJIHEHUH M3JEJINIM U3 MEeTalIa.

4. Hannune  momuoit  wHopMmammm 0  MaTepuanax, HCIONB3yeMBIX B
JEKOPAaTUBHO-TIPUKIIAHOM HUCKYCCTBE B 00JIACTH Xy/10)KECTBEHHOT'O MeTaslia.

5. [louck HOBOH wuHpOpManuu B O0JACTH HMHHOBAIMOHHBIX  TEXHOJIOTUH
XyI0KECTBEHHON 00pabOTKH MaTEPHAJIOB.

6. Brnanenue HaBbIKAaMM COOTBETCTBYIOLIETO IMOBEJACHUS NP BO3HUKHOBEHUH

Ype3BhIYAITHBIX CUTYAINIl B YCIOBUAX XYA0KECTBEHHOT'O IPOM3BOICTBA.
«He 3auTeHo» craButcs 3a

1. BrinonneHusi 00beM 3aganuii menee 50%.

2. OTcyTCTBHME OCHOBHBIX MOHSTHI O MaTepHallax, TEXHUKAX U MPUEMaX CO3JIaHUs
U3 U3 MeTalIa.

3. CnabGoe yMeHHe MOJb30BATHCS OCHOBHBIMH HHCTPYMEHTAMH, UCIOJIb3yEeMbIC B
TEXHOJOTMYECKHUX MpoIeccax B 0071acTU Xy J0’KECTBEHHOTO MeTaslIa.

4. Henocratounoe wHanmuywe wWHPOpPMAIIMM O MaTepHaliaX, HCIONb3yeMbIX B
JEKOPaTUBHO-TIPUKIIAHOM HCKYCCTBE B 00JIACTH XyI0)KECTBEHHOT'O MeTaslia.

S. Henocrarounslii mouck HOBOW wuHpoOpManuii B 00JacCTH HMHHOBAIIMOHHBIX
TEXHOJIOTHI XyA0KECTBEHHOM 00pab0OTKU MaTepHaIOB.

6. Henocratounoe BiajjeHME HaBbIKAMM COOTBETCTBYIOLIETO IIOBEIEHUS IPHU

BO3HUKHOBEHUU YPE3BBIYANHBIX CUTYALUH B YCIOBUAX XYI0KECTBEHHOTO IIPOU3BOICTBA.

[Ipomexxyrounass  arrectaumss 1o  aucuuiuimHe  «lMccnemoBanus B olOsacTu
XYIOXKECTBEHHOIO  MAaTE€pUalOBEACHHUSA»  MPOBOAUTCA IO  BONPOCAM,  OXBATBIBAIOLINE
TEOPETUYECKUE OCHOBBI JUCLUIUIVHBI.

Kputepusimu o1ieHKH pe3yIbTaTOB CAMOCTOSATEIbHOM pabOThI CTYICHTA SBISIFOTCS:

1. YPOBEHBb OCBOCHHUSI YIEOHOTO MaTepuraa;

2. YMEHHUE HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MPU BBITOJHEHUH MPAKTUYECKUX
pabor;

3. MOJTHOTA O0IeyYeOHBIX MPECTaBICHUN, 3HAHUH U YMEHUHN 10 U3y4aeMoi Teme,
K KOTOPOH OTHOCHUTCSI JaHHAsI CAMOCTOSITeNNbHas padoTa;

4. 00OCHOBaHHOCTb M YETKOCTh H3JIOKEHHsI OTBETAa Ha IIOCTAaBJIEHHBIN 110

BHEAYJUTOPHON CaMOCTOSITEIbHOW paboTe BOIPOC;
5. CaMOCTOATCIILHOC BBIITOJHCHUC MPAKTHUYCCKOTO 3aJaHU .



IMpuaoxenne 3

MeToanyeckue yKa3aHUs MO BbINOJHEHHIO MPAKTHYECKHUX PadOT MO AUCIHUNINHE
«HccnenoBanns B 00J1aCTH Xy/105KeCTBEHHOT0 MAaTepHAI0BeIeHUs»

OCHOBHOI 11eTbI0 TUCHMIUIHHBI (Moayns) «MccnenoBanust B 061acTi Xy 105KECTBEHHOTO
MaTepuaIoBEICHUS, IBIISETCS MOArOTOBKA CTIEUAINCTOB, BIAICIONINX 3HAHUSAMH JUIS PEeIICHUs
MH)KEHEPHBIX M HayYHO-MCCIIEIOBATEIbCKUX 3aj[ad, UMEIOUINX TOHATHE 00 OCHOBHBIX METOJaX
HCCJIEIOBaHMSI MaTEPHAIOB, MPUHIMIIAX Pa0OTHI HCIOIB3yeMOro 000pyAOBaHUs U MPUOOPOB, a O
METOJIMKE 00pabOTKH Pe3ybTATOB HUCCIICIOBAHUSI.

3amayamMy JUCIUIUIMHBI SIBIISIOTCS:

- TOJIy4eHHE M 3aKpEIUICHHE TEOPETHUECKUX M TPAKTHUECKUX 3HAHMH B 00JIACTH
buznyeckux M (QU3MKO-XMMHUYECKHX SBIIEHUH W TPOIIECCOB, JIEKAIIMX B OCHOBE HanbOolee
Ba)XHBIX METOJIOB UCCIIEZIOBAHUS COCTABA, CTPYKTYPHI H CBOMCTB MAaTEPUAIIOB, a TAK)KE MOKPBITHHA
U sBIEHUN B HUX ((PU3UKO-MEXaHWYECKUX HCIBITAHUM, OIpeneseHus] TeIoPpU3NIECKUX,
AIIEKTPUYECKUX, MArHUTHBIX, ONTHYECKUX U CIEHUAIBHBIX (YHKIIMOHAIBHBIX CBOMCTB
MaTepuajoB M TMOKPBITUH U CTPYKTYPHBIX METOJOB MX HCCIEIOBAaHUS - CIIEKTPOCKOIHH,
MHUKPOCKONHHU,  JU(PPAKTOMETPUM, TEPMHUYECKOTO  aHAIM3a, MAaCC-CIIEKTPOCKONMHUA |
xpomarorpaduu u T.1.);

- TIOHUMaHHE TNPHHLHUIOB YCTPOHCTBa M PabOThl THIOBBIX HMPUOOPOB M ammaparypsl,
UCIOJIb3YEMBIX B JAHHBIX METO/aX, CIOCOOOB NPUTOTOBJICHHUS M TOATOTOBKH OOpPAa3IoOB,
00pabOTKM M aHaJHM3a PETUCTPUPYEMBIX XapAKTEPUCTHK M MCTOYHHKOB BO3MOXKHBIX OIIMOOK,
orpezeNieHus: TOUHOCTH IKCIEPUMEHTOB M UX OTPaHUYCHHI;

-IPHOOpETeHNE 3HAHUI M HABBHIKOB IO OIIGHKE BO3MOXKHOCTEH METOJOB U UX
MPAKTUYECKOMY HCIIOIb30BAHUIO B UCCIIEOBAHUM MAaTEPHATIOB PA3IMYHON MPUPO/IbI, MPOLIECCOB
U SIBJICHUU B HUX.

I1o CBOCMY COACPIKAHUIO U HAITPABJICHUIO MPAKTUYCCKUC 3aHATHA IPHU3BAHBI OGGCHG‘-II/ITB
NOJTyYeHHE YTITyOJICHHBIX 3HAHUH MO UCCIICAOBAHUIO MAaTEPUAIOB B 00JIACTH XYJ0KECTBEHHOTO
MaTCpHaAJIOBCACHUS. HpI/I BBIITOJIHCHHUU HPAKTHUCCKHUX Sa,Z[aHI/Iﬁ CTYACHTAaMH BBIIIOJHACTCA
MUCHMEHHBIN 0TYET. B 0TYET pekoMeH IyeTcsl BKIF0UYaTh HAMMEHOBAHUE H 1E)Tb Pa0OThI, KPaTKHe
o0mue cBeleHUs 00 HMCCIeyeMOM MaTepuane M TeXHUYeCKue TpeOOBaHHsI K HEMY, KpaTKoe
OTIMCaHUE ATANOB BBIMIOJHEHHOHN pabOTHI (10 HEOOXOUMOCTH ), HCTIOIB3YEMOTO 000Dy I0BaHUS U
HpI/I60pOB, METOANK ucnblTaHui. Takke B OT4YETE JOJI’KEH 6I>ITB BBITTOJIHCH aHAJIM3 pC3yJIbTAaTOB
paboThI ¢ OOITMMHU BBIBOJIAMU U PEKOMEHIAITUSIMU.

Bce wMarepmansl 1o XWMHYECKOW OCHOBE JCNATCS Ha JBE OCHOBHBIE TPYIIbBI -
MCTAJNIMYECKUEC U HEMCTAJINIMYCCKUC. K MCTAIJINYCCKUM MaTepI/IaJIaM OTHOCATCA MCTAJIJIBI U UX
CIUIaBBl. MeTaibl COCTaBIAIOT Oojiee 2/3 BceX U3BECTHBIX XHMHUYECKHX JJIEMEHTOB. B cBOIO
O‘-IGpGI[I:, MCTAJINIMYCCKUEC MaTepI/Ia.HBI ACIIATCA Ha ‘IepHBIG 1 IIBCTHBIC. K ‘IepHBIM OTHOCATCA
JKeJIe30 M CIUIaBbl Ha €ro OCHOBE — CTaJIM W YyT'yHBl. Bce ocTaiabHbIe METalIbl OTHOCATCS K
IIBCTHBIM. qI/ICTBIe METAJIJIbI OGH&I[&IOT HU3KNMHU MEXaHUYCCKUMU CBOfICTBaMH 110 CpaBHeHI/IIO CO
CIJIaBaMH, W MOATOMY HX NMPUMEHEHHE OTPaHUYMBACTCS TEMH CIIy4dasMHu, Korja HEoOXOIUMO
HUCIIOJIB30BATh HUX CIICHHUAJIBHBIC CBOﬁCTBa (HaHpI/IMep, MAar"dmTHBIC WU BHGKTpI/I‘-IGCKI/Ie).
[IpakTHueckoe 3HaYCHHE Pa3INYHBIX METAJUIOB HE OJMHAKOBO.

KpOMe MCTAJJIMYCCKUX, B HpOMBIH_UIGHHOCTI/I 3HAYUTCIIBHOC MCCTO 3aHUMAKOT paanqHHe
HEMETaJUTMYECKUE MaTepHallbl — TUIACTMACChl, KepaMuKa, pe3rHa, KOMIIO3UTHBIE MaTepraibl U
I[p. x HpOI/ISBOI[CTBO nu HpI/IMeHeHI/Ie paSBHBaeTC}I B HACTOAIICC BpeM}I OHepe)KaIOH_II/IMI/I TEMIIaMU
M0 CPaBHEHUIO C METAJUIMUYECKUMHU MaTepHAIaMH.



Ilepeuens HeKOmMOpPHIX NPUMEDHBLIX RNPAKMUYUECKUX padom no OUCUURIUHE
«Hccnedosanusn ¢ odnacmu Xxy00xcecmeeHno20 Mamepuaioeeoerus)

Jlabopamopuo -npakmuueckas paboma Ne 1
Tema: Onpeoenenue meepoocmu memanioe

Lenp pabGotel: M3y4nTh CXEeMbl HCHBITAaHUS TBEPAOCTH 1Mo bpunem o, Bukkepcy,
Poksenny

TBepaoCTb SIBISIETCA OJHOM M3 CaMbIX BaXKHBIX M PACHPOCTPAHEHHBIX XapaKTEPUCTHUK
MEXaHUYECKUX CBOWCTB METAJIOB M CIUIABOB M 3aBHCUT OT MX XHMMHMUYECKOTO COCTaBa U
TepMU4ecKoil 00paboTku. [lo TBEpAOCTH CyAAT O KauecTBe MaTepualia, MPaBIILHOCTH BbIOOpa U
BBITIOJIHEHHSI TOW WM WHOW TepMUYecKoi o00paboTku. OmpeneneHne TBEPAOCTH SBISETCS
Haumbosee MIMPOKO pACHPOCTPAHEHHBIM METOJIOM HCIIBITAHUS METAJUIOB M CIUIABOB,
MO3BOJIAIOIIMM B OOJIBIIIMHCTBE ClTydaeB 0e3 pa3pylIeHHs U3eIUs U U3TOTOBJICHHS CIIEIIHAIbHBIX
00pa3loB CyAUTh O KauecTBE M3lenus. JJaHHBII METOJ] He BBI3BIBAECT CEPHE3HOTO MOBPEKICHUS
UCIBITYEMOI0 MaTepuaa.

[Tox TBepAOCTHIO MOHMMAIOT CIIOCOOHOCTH MaTepHalia COMPOTHBIATHCS TUIACTHYCCKON
WIH YIIpyroi nedopmanuy npu BHEIPEHUH B HEro apyroro Oosiee TBepAoro tena. CylecTByoT
CJIEYIOIINE METO/Ibl OIIPEEIIEHNS TBEPAOCTH:

— TBEPAOCTH NPU BABINBAHUH (MAaKpO- U MUKPOTBEPAOCTH);
- TBEPAOCTH TPHU [apaNaHuu;

- TBEPAOCTh MPHU YIIPYTrOM OTCKOKE IIAPUKa;

- TBEPAOCTh MPU yIIPYTrOM BIABIMBAHUU.

B 3aBojackoii u n1abopaTopHOM MpakTHKE MIUPOKOE PACIPOCTPAHEHHUE MOIYUYHII METOX
onpezeNieHus TBEPAOCTH Mpu BaaBiauBaHUU. OH mpocT, HEe TpeOyeT BBICOKOHN KBamuuKaLUU
orepaTopa, He IPUBOAMT K ITOpYE U3/ENINA, 1I03TOMY HE3aMEHUM B IIPon3BoACTBE. CyIecTBYIOT
CJIETyIOIINE OCHOBHBIE CTIOCOOBI U3MEPEHUs TBEPIOCTH BJIaBJIMBAHUEM:

a) CTAJIbHOTO LIAPUKa — TBEPJIOCThH OMPEEIAETCS MO BEIMUYUHE TMaMETPa OCTABIISIEMOTO
otnedvarka (mo meroxy bpunenns);

0) aIMa3HOr0 KOHYCa (WJIHM CTAIbHOTO MIAPHKA) — TBEPAOCTH OIMPELIISeTCs 10 IIyOuHe
MoJTy4aeMoro otreyatka (1mo meroay Poksema);

B) aJIMa3HOM MUPaMUbI — TBEPAOCTh OMPEIEIAETCS M0 BEIUUUHE MTOTy4aeMOro
oTrnedarka (mo meroay Bukkepca).

Xoxa paboTh:

OOGopynoBanue W Marepuanbl: TBepaoMep 1o bpunemto mopraruBHbeii HBX-0.5,
o0pa3ibl METa/NIOB M CIUIaBOB Pa3JIMYHOW TOJIIMHBI B HArapTOBaHHOM M OTOXOKEHHOM
COCTOSTHUM, HAMIIbHUK, NTH(OBaThHAS MIKYPKA.

Hzmepenue meépoocmu no bpunennio.

IloaroroBka k HCHIBITAHUSAM

1.IToBepxHOCTH 00pa3iia WM MUCIBITYEMOTO W3JIEIHUs TOJDKHA OBITH POBHOM, TJIATKON U
CBOOOTHON OT OKCHJIHOM TUIeHKU. [Ipu MOAroTOBKE MOBEPXHOCTH 00pa3a HeoOXOAUMO MPUHSTD
MepbI, UCKIIOYAONIMe U3MEHEHUE CBOMCTB MeTajula M3-3a HarpeBa Wiau Hakierna. OOpaboTky
MOBEPXHOCTH 00pa3ia (U31eus) MOKHO TIPOBOAUTH NUTH()OBKOM MIIM MEIKUM HAIMMILHUKOM.

2. Tommmny obpasna (M3memnus), MoIBepracMoro UCIBITAHUIO, BRIOUPAIOT TAKUM 00pa3oM,
YTOOBI HAa MPOTHBOIIOJIOXKHONW CTOpOHE oOpasla Iociie MCIbITaHUu He ObUIO 3aMETHO CJEOB
nedhopmaruu.

[IpoBenenue ucnsITaHUu

Omnpenenenne TBEPAOCTH MPOU3BOAAT IyTEM BJABIMBAHUS B UCTIBITYEMbIM MaTepHai Mo
ONpeAcNeHHONM Harpy3kod P cranbHOro 3akaneHHoro mapuka auamerpoM D. Ilocne cHsaTus
Harpy3kHu Ha MOBEPXHOCTH OcTaeTcs cdepuueckas JyHKa, 0 BeIM4MHE Auamerpa d KoTopoit
CyIsT 0 TBeproctu (puc. 1).




Puc. 1. Cxema ucnbeiTanusi TBEpAOCTU
METOJIOM BJIaBJIMBaHUS CTAJIBLHOTO IIapuKa

OTHoIIeHNe HArpy3KH P, Krc, K TIOBepXHOCTH cepruueckoii nyHku F, Mm? XapakTepusyer
BennuuHy TBeproctd HB o bpunesmno:

P .y
HE = f_ BTG Mn ™,

[ToBepxuocts F= nDh. Tak kak BbICOTY cermenTa h 3aMepuTh TPYIHO, TO €€ MOKHO
BBIPa3UTh uepe3 AuaMeTpbl mapuka D u myHku d:

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

TOrAa a YMCII0 TBEPIOCTH

[Tony4yaemoe 9rcI0 TBEPAOCTH 3aBUCUT OT AMaMeETpa oTreyarka d, KOTOphIi TeM OoJbIIe,
4eM MsIrde UCTIBITYeMbIi MaTepual. OIHAKO Ha MPAKTUKE BRIYUCICHUH 10 opMyIie Kax bl pa3
HE JIeJaloT, a OMPEACISIFOT YMCIIO TBEPAOCTH IO TaOJHIle, COCTaBICHHOW HAa OCHOBE 3TOM
(bopMyIIBI ISl pa3HBIX TUAMETPOB OTIEUaTKOB (Tabswuma 1).

Tab6muna 1
Ta6JII/IHa JJIs1 OIIPEACIICHUS YUCEIT TBépHOCTI/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




[Ipu onpenenenuun TBEPAOCTU MO BpUHENTIO UCIIONB3YIOTCS CIIELUAIbHBIE MIPECCHI, T
JaBJICHUE OCYIIECTBISETCS WJIM THIPABIMYECKUM CIOCOOOM, WM Tpy3aMH, KOTOpHIE
NEepeABUTalOTCS dJIEKTpoABHraTeneM (pelyaxkHblii mpecc). Cxema poryaxkHoro mnpecca TII
npejcTaBieHa Ha pucyHke 2. McnpITyemblil oOpa3el win 1eTaab yCTaHABIMBAIOT Ha CTOJ 4, IpH
3TOM H3MepsieMasi MOBEPXHOCTh JOJDKHA ObITh WM HUTM(GOBAHHOW, WM 3aYMIICHHOM TaKUM
o0pa3oM, 4YTOOBI OTIEYATOK OT BIABJIMBAHHUS IIapuka ObUT OTYETIMBO BHJEH. Bpyunyio
IIOBOPOTOM MAaxXOBHMKa 2 I10 YAaCOBOM CTpEJIKE MOABOAAT UCHBITYEMBIN MaTepual MO HIApUK 10
yoopa W HaXaTHWeM KHONKKM 3  BKJIIOYAKOT JJIEKTpOJABHraTenb. Bpamenue poropa
AJIEKTPOIBUraTelNs IEpEaacTCs Ha KpUBOIIMITHO-IIATYHHBIN MEXaHU3M Harpy »KeHHUsl, U pblYaskHast
cucTeMa IepefaeT 4Yepe3 HAaKOHEYHUK 5 Ha HCHOBITYyEMOE M3JeNue Harpy3ky P, co3gaBaemytro
rpy3amu 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.

O6o3nauenus 2ds u 4dz 5 yKa3pIBalOT, YTO U1 OTHICKAHUS 10 TaOJIUIIE YKCIIa TBEPAOCTH
[P WCTIBITAHUH MIAPUKOM TUAMETPOM 5 MM JHaMETp OTIeYaTKa HaJ0 YMHOXXHTH HA 2, a MpHU
WCTIBITAHUY IIAPUKOM AuamMeTpoM 2,5 MM — Ha 4. Hanpumep, miig otneuatka anuamerpom 1,50 mm,
IIOJIyYEHHOT'0 NPU MCHBITAHUM IIAPUKOM AMAaMETPOM 5 MM Ioxa Harpyskoi 750 krc, 7 uumcio
TBEPJIOCTH CIIEyeT UCKaTh B Tabnwuie ajst ornedarka 3,00 mm (2 - 1,50 = 3,00), ono paBHo 415.

Ecnun marepuan CTpyKTypHO HEOIHOPOIHBIN, KPYMHO3EPHUCTBIA, HEOOXOJUMO OpaTh
6onpmoit mapuk (D = 10 mm.), a o0bryHO D BEIOMpaercs Tak, 4yToObl d/D ObUTO B mpenenax
0,2-0,5, Tak Kak CIMIIKOM MEJIKHHA WM TIyOOKHH OTIEYAaTOK MPUBOIUT K 3HAYUTEIHHBIM
MOTPEIIHOCTSIM NPU U3MEPEHNUU TBEPIOCTH.

W3mepuB nuameTp oTrevarka, mo Tadi. 2 onpeaesstoT Yucio TBepaocT. Cienyer y4ecTh,
1o 1M(peI B Tab. 2 mansl s mapuka Dior = 10 mM. B ciiyyae mpuMeHeHuUs IapuKOB JIPYTUX
TUAMETPOB HEOOXOMMO MOYYCHHBIE OTIIEYATKH YMHOXKHTH Ha 2 ipu Dt = 5 MM wnu Ha 4 ipu
Dm = 2,5 mMm.

Ilpumep: HeoOGxonumMo U3MEpUTHh TBEPAOCTh TypaltoMuHa. BriOpanu nuamerp mapuka
D = 5mm. YcranaBmuBaem Bpemsi neiictBusi Harpy3ku 30 c. [loxcuuteiBaem P mo dopmyie,
nonb3ysack Tabm. 1 (s amoMuHEEBEIX craaBoB ¢ = 10 ): P = cDg? = 10*52 = 250 kr. ITonyuus
oTneyaTok dom = 1,7 MM (TTONIB3yschk Tabl. 1), HaxoauM TBepAoCTh (IS domn = 3,4 1 P = 10D4%),
paBHyio 107 krc/MM?. 3anKCHIBAIOTCS 3HAYEHHS TBEpAOCTH Tak: HB107

KoumponsHuie sonpocbwi:
1. Kaxue metoap! onpeneneHus TBEPIOCTH METAIIIOB CYIIECTBYIOT?
2. Uto onpenenser ucnplTaHue Ha yaap?
3. Uro Takoe Haknén? Kak nzbexars Haknéna?




Jlabopamopuo -npakmuueckan paboma Ne2
Tema: Memoouku nogviuieHusn 001206€4HOCIU NPUPOOHBIX KAMEHHBIX MAMEPUANOE

Llenv pabomei: 1103HAKOMHUTBCS ¢ HEKOTOPHIMH MHHEpAlaMHU U TOPHBIMH IOPOAAMH,
NPUMEHSIEMBIMU B XYJ0KECTBEHHO-TIPOMBIIIUICHHOM  MPOU3BOJACTBE (MX  OCHOBHBIMHU
CBOICTBaMH) U C METOAMKAMU TMOBBIIICHUS JOJTOBEYHOCTH TOPHBIX MOPOJ.

[IpupoaHble KaMEHHBIE MaTE€pUaiIbl U U3JCNUS MOJIY4Yal0T MEXaHW4YecKod 00paboTKOi
TOPHBIX TOPOJ (pacKaldbIBaHUEM, pacIHUJIMBAHUEM, NpoOJeHneM U JIp. crmocodbamu). ['opHbIe
opoabl  JOOBIBAIOTCS M3 HEAp 3eMHOM Kopbl. B pesynbratre uX 0O0paOOTKH MOIYYaroT
OOJMIIOBOYHBIC IUIMTHI, TUIMTHI JAJS TOJIOB, CTYNEHW, KaMHU W OJIOKH JUIsl KJIaJKU CTEH,
OOpIIOpHBIE KaMHH, MECOK, I1e0eHb, OyJIbDKHUK, OyTOBBIH KaMeHb U Jip. HekoTopsle TopHbIE
oOpoIbI (TIECOK, IIEOCHB, TPAaBHil, TJIMHY ) UCTIOIB3YIOT U 0€3 MeXaHUIECKOH 00padoTKH, HO TIOCIIe
COPTUPOBKH, OOOTAIlleHUs], OYNCTKH U MOWKH. 3HAUUTENbHAS YaCTh TOPHBIX MOPOJ SIBIISETCS
CBIPBEM JIJIS1 TOJTyUYEHUSI HEOPTaHUUECKUX BSKYIIUX BEIECTB, KEPAMUYECKUX U3, OETOHOB,
CTEKJI1a, TeTUIOM3OJISIIIHOHHBIX M IPYTUX MAaTEPUATIOB U U3ICIIHIA.

['opHast mopojia — 3TO CKOIJIEHUE MUHEPAJIbHBIX arperaToB B 3eMHOM Kope, 00J1a1aroInux
0oJiee UM MEHee OCTOSIHHBIM COCTaBOM U cBOMCTBaMU. OHA MOXKET ObITh MOHOMHUHEPAIbHOM,
COCTOSIIIIEH M3 OJHOTO MUHEpaja (TMIIC, MarHe3uT, JOJIOMHUT U JIp.) WIH MOJUMHUHEpaIbHOU —
COCTOSIIEH U3 HECKOJIBKUX MUHEPAJIOB (TPaHUT, 11ada3 u ap.).

Munepan — 3TO XUMHYECKMH »5JeMEHT (camopogHash Mefb, cepa, IJIaTHHA) WU
coerHeHue (KBapll, KaJbIUT U Jp.), OAHOPOIHOE 10 CBOEMY COCTaBYy, CTPOCHHUIO U CBOMCTBAM,
oOpa3yronieecss B pe3yjbTaTe MNPUPOIHBIX (PU3MKO-XMMHUYECKHUX IPOLECCOB B 3€MHOH KOpe,
BOJHOW cpene miu atmocepe. [lo cBoeMy COCTOSHUIO OOJBIIMHCTBO MHHEPAJIOB SBISIOTCS
TBEPABIMU KPUCTANIMYECKUMHU TejaamMH (KBapll, IOJIEBOM MIMAT WU Jp.), HO BCTPEYAIOTCS U
KOJUTOMTHO-TUCIIEPCHBIE (OTall, XallleJ0H, MOHTMOPHJUIOHNT), U JKUJKUE, HampuMep, pTyTh. K
HACTOALIEMY BPEMEHU H3BECTHO HECKOJIBKO THICSY MUHEPAJIOB, HO JIMIIb HEKOTOpPbIE M3 HHUX
UCTIONB3YIOTCS B TPOU3BOJACTBE XYA0KECTBEHHO-TIPOMBIIUICHHBIX H3JEIUA M OOBEKTOB
JEKOPaTUBHOTO XapakTepa. MuHepasbl, KOTOpbIE B COCTaBe FOPHOM MOPOIbl 00pa3yroT 6ojiee uin
MEHee IMOCTOSIHHbIE COYETaHHs U OOYCIIOBIMBAIOT OCHOBHBIE CBOMCTBA IOPOJbI, HA3bIBAIOTCS
nopoaooOpa3zyromumMu. Hanpumep, B rpanuTe nopoo00pasyroniue MUHEpaIbl pa3IMYHbIX TPYIIT
cocraBmsitoT: noneBbie mmatel — 40...70 %, kBapi — 20...40 %, cmrona — 10...20 %; B cocraBe
Mpamopa — MpeuMyIiecTBeHHO MuHepai KaiabIuT — 90...100 %.

l'opHble mopoabl, BXOHSAIIME B COCTaB 3€MHOWM KOpBI, BECbMa DPAa3HOOOpPA3HbI Kak IO
CBOEMY TMPOMCXOXKJEHUIO, TaK MU MO cocTaBy M cBoilcTBaM. OOBIYHO TOpPHBIE MOPOIBI
KJIacCU(UIUPYIOT MO YCIOBUAM UX 00pa30BaHUs B 3eMHOW Kope (110 TeHETUYECKOMY TPU3HAKY )
Ha TPU OCHOBHBIE IPYIIbI: MarMaTUYeCKue, 0CaA0YHbIe U METaMOp(pHUUECKHE.

Marmatuueckue WIH W3BEp)KEHHBbIC (TIEPBUYHBIC) TOPHBIE TOPOJBI 00pPa30BAIUCH
HETOCPEJICTBEHHO W3 pACIUIaBJICHHOM Marmbl. B 3aBUCHMOCTH OT YCJIOBUU OXJIAXICHUS
(oTBepIEeBaHUS) MATMBI PA3JIMYAIOT JIBA BUAA MATMATUYECKUX MTOPO/I: TITyOUHHBIEC (HHTPY3UBHBIC)
u uznuBmuecs (3¢ y3uBHbIE).

I'myOuHHBIE TOPOIbI 00pPa30BAIKCH B TITyOHMHE 36MHOM KOPHI IPH MEJIEHHOM OCTBIBAHUHU
MarMbl ¥ 3HAUUTENIBHOM  JaBJICHUHM  BEPXHHUX  CJIOEB. OJTO  CHOCOOCTBOBAJIO
nporeccaMKpucTau3anui. OHU UMEIOT 3€PHUCTO-KPUCTAIIIMYECKOE CTPOCHUE, OJHOPOIHYIO
MAacCCHUBHYIO TEKCTYpY, OOJBIIYI0 IJIOTHOCTb, NMPAKTUYECKH HYJIEBYIO MOPUCTOCThH, BBICOKYIO
OPOYHOCTh HAa CXKaTHe W MOPO30CTOMKOCTb, HH3KOE BOIOMNOIJIONICHHE U  OOJBIIYIO
TEIUIONPOBOAHOCTh, O0Jaal0T BBICOKOM CTOMKOCTHIO K BBIBETpHUBaHUIO. K HHMM OTHOCSTCSA:
TPaHUTHI, CHEHUTBI, TUOPUTHI, TaOOPO, aHAPTO3UTHI U JIP.

WznuBminecs: miIOTHBIE MOPOJBI 00pa30BajlKCh MPU OCTHIBAHUM MarMbl BOJU3M U Ha
MOBEPXHOCTH 3€MHOW KOphL. HekoTopas dYacTh Marmbl, M3JMBINASACS HAa TIOBEPXHOCTH, YKE
coJieprkajia KpUCTaJUIbl OT/IENbHBIX MUHepasioB. [loaToMy, yaile Bcero, 3T MOPOAbI COCTOSIT U3
OTIIENBHBIX ~ XOpPOIIO  C(HOPMHUPOBABIIMXCS KPUCTAIJIOB, BKPAIUICHHBIX B  OCHOBHYIO
CKPBITOKPUCTAJUIMUECKYI0 Maccy. Takoe cTpoeHue HasbiBaloT nopdupoBbiM. K uznuBmumcs




IUIOTHBIM TOPOJIaM OTHOCSTCS: KBapleBble M OecKBapleBble MOP(UPHI, TPAaXUTHI, AHIE3UTHI,
muabasel, 6a3anbThl U 1p. V3nuBIIMecs MOPUCTBIE TOPOJLI 00pa3yIOTCsS MPH OYEHb OBICTPOM
OXJIQKJECHUH pacIlIaBICHHOW MarMbl, BbIOpachiBa€MOil NMpU U3BEP>KEHUU BYJIKaHOB. [l »THX
MOpOJI XapakTepHO mopucroe amopdHoe (cTekinoBuaHOE) cTpoeHue. K Takum mopomam
OTHOCSITCSI: TeM3a, pbIXJble (ByJKaHUYECKHWE TEIUIbl, TMECKHM) U CHEMEHTHPOBaHHBIC
(BysikaHUYecKue TY(bI, TPACCHI) TOPO/IBL.

OcanouHble (BTOPHYHBIE) TOPHBIE TTOPOIBI 00PA30BATIUCH B PE3YJIbTaTe Pa3pyIICHUS WA
BBIBETPUBAHUS MAarMaTHYeCKUX TIOPOJl, XMMHYECKOW WM OHOJOTHYECKON mepepaboTKu
MPUPOTHOTO MUHEPATILHOTO ChIphs. OOBIYHO OHHU 3aJIETAIOT IJIaCTaMU WK cliosiMu. K ocagouHbiM
TOPHBIM MTOPOIaM OTHOCSITCSI:

1 OGnomouHbIE MOPOJBI (MEXaHMYECKHE OCAIKH): phIXJble (IIECOK, IeOCHb, TPaBUH,
TJIMHA) ¥ CLIEMEHTHUPOBAHHEIC (MIECYaHUK, OPEKYHs, KOHTJIOMEPAT).

2 XeMOTeHHbIe MOPOAbl (XUMUYECKUE OCATKHN): HEKOTOPbIE BUAblI N3BECTHSAKOB, JOJIOMHUT,
MarHe3uT, TUIIC, aHTHJIPUT.

3 OpraHoreHHBIE TOPOJBI: pACTUTEIbHBIE ((PUTOTEHHBIE) — TpEMes, MUATOMHUT, OTOKA;
JKUBOTHBIE (300T€HHBIC) — MEJI, U3BECTHIK-PAKYIIICYHHK.

Mertamopdudeckrne Wid BHAOU3MEHEHHBIE TOPHBIE TOPOABI (TPETHYHBIE) 00pPa30BaAIUCH
U3 MarMaTU4eCKUX WM OCAQJOYHBIX TOPHBIX IMOPOJ IOJA BIUSHUEM BBICOKHX TEMIEPATYp,
JaBJICHUS, XUMUYECKH aKTHUBHBIX BellecTB M Apyrux QaxrtopoB. K 3Toi rpymnme oTHocATCA:
THEWchl, oOpa3oBaBIIMECs, TIaBHBIM 00pa3oM, W3 TpPaHUTA, MPaMOpPbl — U3 HM3BECTHSIKOB H
JIOJIOMHUTOB, KBAPIUTHI — U3 KPEMHUCTBIX IECUaHUKOB, TTIMHUCTBIE CIIAHIIbI — U3 TJIUH.

Xoo pabomui:

Obopydosanue u mamepuanvl. HaOOp MUHEPAJIOB M TOPHBIX MOPOJ, JIyHa, MOJIOTOK,
CTaJIbHas UIJIa, IKajla TBEPAOCTH, JIUHENKa, 10 %-Hblil pacTBOP COJSIHON KHUCIOThI, MUKPOCKOII.

1. OznakomieHue c¢ oOpa3laMud TOPHBIX TMOPOA W MHUHEPAJOB. BBINOJIHUTD
MaKpOCKOIIMYECKOE UCIBITaHHE 00pa3loB TOPHBIX MOPOJ W 3aloHUTh Tabnuny (tabmuna 1 —
npuMepHasi TabJInIa 1S 3aIOTHEHHUS ).

Tabnuma 1.
Ilopoaa IBer CocraB Crpykrypa | XapakTrepucTHKA IIpumenenune
I'panut | Cepo- Ksapu, MaccuBHasg | Marmaruueckas Hcnonw3yercs B KauecTBe
PO3OBBIH, TUIarkuoKyias, | ¢ BecbMa | ropHas nopoja, | oONUIIOBOYHOTO MaTepuana. B uHteprepe
4€pHBIii, KaJIMEBBIN He3HauyurTesn | Ooraras NPUMEHSIETCS Ul OTAEIKU  CTEH,
JKENTO- Cephlil | MOJIEBOM BHOM KpPEMHE3EMOM. JIECTHHMLI, CO3/1aHHs CTOJICIIHUIL U T, 1.
1nar u | mopuctocts | OpgHa U3 caMbIX
cImoza 10 pacrnpocTpaHEHHBIX
opoA B  3eMHOH
KOpE.
Mpamop | Kpacusrid, Iepekpucra | I'panodnact | Meramopduueckas | Hcnons3yercs KaKk  KaMeHb Il
cuHe u€pHBIA. | JUTM3aBaHHBI | Oaast C | ropHas nmopojia MaMSATHUKOB, CKYJBITYPBI, B MO3aHUHBIX
3enEHBIH, W KalnbUUT | MU30METPUYH KOMITO3UIIMAX, penbedax. Kak mrydnsii
HKENTBIN, WU oif dopmoit CTPOUTEIIHBIM KaMEeHb - AJIs Hapy KHOU
CepBhli, JIOJIOMUT 3€peH, pexe OOJIMIIOBKM ¥ BHYTPEHHEH  OTHENIKH
rory6oBaTHIi, rerepodiacT 3aHUH B BHJE JIPOOJIEHOr0 M MOJOTOrO
YepHbII oBas KaMHS, a Takke IITYYHOro (IIIEHOTO)
KaMHs. MpaMopHbIE JOCKH W3 YHCTOTO
KaJIbIIUTOBOTO Mpamopa MPHMEHSIOT B
SJIEKTPOTEXHUKE (MAaHEeTH MNpPUOOPHBIX,
pacrnpenennTeIbHbIX, JHCTIETYEPCKUX
IIUTOB).

2. O3HaKOMIIEHHE C MCTOAWKAaMH TMOBBIIICHUA JOJITOBCYHOCTU TOPHBIX M KaMCHHBIX

Iopona.

MeToabl TMOBBILICHHUS JOJTOBEYHOCTH TOPHBIX M KAMEHHBIX TIOpOJa  OBIBAIOT
KOHCTPYKTUBHBIMU U XUMHUYECKUMH.
KoHCTpyKTHBHBIE IPEyCMATPUBAIOT TPABUIIBHBIN U OBICTPBIN CTOK BOZBI C TOBEPXHOCTH
KaMHs, a TaKXKe 3a CUET NUTM(OBAHNUS U NTOJIMPOBAHMS IUIOTHOM U I1aIKOM JTMLIEBOM TOBEPXHOCTH.
XUMHUYECKUE  IPENyCMAaTpPUBAIOT  IMPONUTKY  IIOBEPXHOCTH  IIOPUCTOIO  KaMHs

CIICHHUAJIBHBIMHU COCTaBaMH, KOTOPBIC YIUIOTHAIOT IIOBEPXHOCTh W MPEAOXPAHAIOT €€ OT



NPOHMKAHMUA BJArM  (BOAOOTTAJIKMBAIOIIME COCTaBbl, IUIEHKOOOpPA3ylOIIME IOJIMMEpPHBIE
MaTepuabl).
[TpoBectn ykperuieHue 00pa3LoB MOPO.L BEILIENEPEUNCICHHBIMI METOJAMH.
Konumponvnvie sonpocoi:

1. KakoBa cmenuduka mnpuMEeHEHHs] TOPHBIX UM MHUHEpaJbHBIX  MNOpPOA B
XYJ105KECTBEHHO-TIPOMBIIILJIEHHOM ITPOU3BOACTBE?
2. Kakue xynosxecTBeHHBIE U3/IENINS U JEKOPATUBHBIE 00BEKTHI U3TOTABIUBAIOT U3 TOPHBIX U

MUHEPAIBHBIX TOpO1?
Kaxkue Texnomorun 06pab0oTKH MPUPOTHBIX KAMEHHBIX MaTepuaioB Bel 3HaeTe?
PacckaxuTe 0 MeToAax MOBBIIIEHUS JOJITOBEUHOCTH TOPHBIX U KAMEHHBIX TTOPOJ.

hw

Jlabopamopno -npakmuueckas paboma Ne3
Tema: Hccneoosanue ceoiicme opesecunt

Llenv pabombi: W3y4yeHHE OCHOBHBIX (PH3MKO-MEXaHHYECKUX M ICTETHUECKHX CBOMCTB
JPEBECHUHBI, OCBOCHHE METOIMKaMH OIPE/IeIICHNUsI OCHOBHBIX MTOKa3aTeseil Marepuana.

JlepeBOo — OaWH W3 JAPEBHEHIINX MAaTEpPHANIOB, TPHUMEHSIEMBIX B apXUTEKTYpeE,
CKYJBITYpE, JEKOPATUBHO-TIPUKIAAHOM HCKYCCTBE M  XYIOXKECTBEHHO-IIPOMBIIIJICHHOM
IIPOU3BOJCTBE. DTO YHMBEPCAIbHBI KOHCTPYKLMOHHBIM M JAEKOpaTHBHBIA Marepuan. OHa
o0JasaeT BEIUKOJIETHBIMU XY/0’KECTBEHHO-IEKOPATUBHBIMH CBOMCTBAMU, KPACUBON TEKCTYPOH,
OJIECKOM U IIBETOM.

KauecTBO ApeBecHbIX MaTepuasioB ONpEAeNseTcs HaJIWYHUEeM IMOPOKOB B JPEBECHHE K
KOTOPBIM MOYXHO OTHECTH: CYYKH TBEpIble, DPBIXJIbIe, Ta0auHbIe; MACBIHKH; KOCOCIOW -
CIUPAJILHOE CTPOEHUE MPOJIOJIBbHBIX BOJIOKOH; TPEUIMHBI - METUK, OTKYII; CEP/LIEBUHA; THIIb U
YepBOTOUYUHA.

Jlnst mpoBeneHus GU3MKO-MEXaHMYECKUX UCCIEAOBAaHUN OTOMPAIOT 00pa3Ilbl U3 CPEIOBOM
JIOCKH Y Pa3JeNbIBAIOT HAa PEHKH, U3 KOTOPHIX BBIMTUIMBAIOT 00pa3IIbl Ui OMPEICICHHS MOIYJIS
YOPYTOCTH TPU CKATHU U PACTSHKEHUU M Opyrux mokaszateneid. OOpas3ubl Ui MCHBITAHUN HE
JOJKHBI COAEpXaTh IMOPOKOB, TPaHU JIOJDKHBI OBITh TJIAJKO BBICTPYTaHbl, a TOPIIOBBIC
MOBEPXHOCTHU NapajuIeIbHbl MEXy COOON U MepIeHANKYIIPHBI OOKOBBIM.

[Ipu m3ydeHnun CTPYKTYphl APEBECUHBI PA3INYal0T MaKpO- U MUKPOCTPYKTYypy. [lomHOe
MPEJICTABICHUE O MaKpOCTPYKType JaeT pacCMOTpPEHHUE pa3pe3a CTBOJIAa JPEBECHHBI MO TpPeM
HanpaBieHusM. K OCHOBHBIM €€ JJIeMEeHTaM MpUHAJJIekKAT CEePIALIEBUHA, CEPAILICBUHHBIC JIy4H,
A1p0, 3a00JI0Hb, TOAUYHBIE CIIOM, COCYIbl WJIM CMOJSHBIE XOJbl. BaxkHylo posib B cO3JaHHUU
TEKCTYpbl JPEBECUHBI WIPAIOT CEPALICBUHHBIC CIIOM, TOJAWYHBIC CJIOW, a TAaKXKe COCYIbl H
CMOJISiHbIE XO/Ibl. JIBM)KEHHE BIary MO CTBOJIY APEBECUHBI CIOCOOCTBYET 3a00JI0HbD.

Hmest OonblIyl0 BIaXXKHOCTh, JPEBECHHA 3arHUBAaeT, a MpPH TOCIEAYIOMIeH CyIIKe
CIocoOCTBYET KOPOOJIEHHIO.

Ha MUKpOCTpYKTypHOM YpOBHE, MpH CHUJIHHOM YBEIHYEHUH, MOXXKHO YBHJIETh, UTO
JPEBECHHA COCTOUT U3 OOJIBIIOrO KOJUYECTBA KUBBIX U OTMEPIINX KIETOK PA3IUYHON POPMBI U
pa3zmepoB. JKUBbIE KIETKH MOIPA3ACISIOTCS B 3aBUCHMOCTH OT (DYHKITMOHATLHOTO HA3HAYCHUS Ha
POBOASIINE, MEXaHUUECKUEe U MpoBofsmue. Kierku coctosT u3 000104KH, BHYTPU KOTOPOMH
HAXOATCSI MPOTOIUIa3Ma U OEIIOK.

K 0CHOBHBIM TEXHOJIOTUYECKUM ONEPALIUAM MPU MPOU3BOACTBE MATEPUAIIOB U U3JIEIUN U3
JPEBECHHBI OTHOCATCS: PACTsDKEBKA - MONEPEYHOE JICIEHUE XJIBICTOB; PACHWIOBKA - PacKpou
OpeBeH; ¢pe3epoBaHue, JIyIIEHHE, CKJICWMBaHWE, CyIIKa © 3aluTHas  oOpaboTka
(aHTHCEeNTUPOBAHUE U AHTUIHUPUPOBAHKE). AHTUCENTHKY - 3TO BEIIECTBA, SIOBUTHIC IJIsi TPHOOB,
SIBJISTFOIITUX CSI OCHOBHOM MPUYMHOM 3arHUBAHMS IPEBECUHBI. AHTUIIUPEHBI - IPEACTABIISIIOT CO00
OTHE3aIUTHBIE COCTaBbl. DOPMHUPOBAHKE ICTETUUECKUX XAPAKTEPUCTHK JPEBECHHBI CBSI3aHO,
MPEKIE BCEro, C XapaKTepoOM HX OTAEIKH, KOTOpasi MOKET ObITh: IPO3PAUYHOM - COXpaHEHUE WU
OoJiee sIBHOE BBIPAXKEHUE TEKCTYPBI; HEMPO3PAYHOH - BET U TEKCTypa JIPEBECHHBI CKPHIBAIOTCS
HAHECEHHEM TI'PYHTOBKH, IIMATIEBKH, KPACKH; UMUTAI[MOHHON - NMPUAaHNE IPEBECHHE OOBIYHBIX
NOPO/J] BHELITHETO BUa 00jiee IIEHHBIX U PEIKHUX MOPO/I.

Xoo pabombwi:



Obopydosarnue u mamepuanvl: o0pas3ibl apeBecuHbl pazmepoM 20x20x30 mm, Orokca
eMKocThi0 500MII, Bechl aHATUTUYECKHE, INTAHTEIBIIUPKYIh, IIKad CYIIUIBHBIA, Mpecc
TUJIPABIUYECKHUN.

BraxxHOCTh ApeBeCHHBI OMPEEISIIOT B MPOIICHTaX K Macce a0COIMIOTHO CyXoro obpasia
pazmepoM 20x20x30 MM, KOTOpBIE TTOMEIIAIOT B TIPEABAPHUTEIILHO B3BEIIEHHYIO OIOKCY. BIokcy ¢
00pa3IoM B3BEIIMBAIOT U CTABAT B CYLIMIBHBINA mKad ¢ Temmeparypoit 60+2 °C Ha 24 yac s
BBICYIIMBAHUS 10 IOCTOSIHHON Macchl. BiIa)XKHOCTH BBIYHCIIAIOT 110 popMyJIE:

W=(m1-m2)*100/(mz-m), %

rJe m - Macca OFOKCHI, T; M1 - Macca OFOKCHI ¢ 00pa3HOM JI0 BBICYIIMBAHUS, T; M2 - TO KE
MOCJIE BBICYIIIUBAHMUS, T.

[To creneHu BIa)KHOCTU APEBECHHA MOIpa3AeseTCs Ha:

. CBEXXECPYOJICHHYIO C BIQXKHOCTBIO Oosee 35%;
. BO3JIyIIIHO-CYXYIO C BJIAXKHOCTBIO OT 15 10 18%;
. KOMHAaTHOCYXYIO C BIaKHOCTBIO 8...10%.

KoneGanusi BOJIOKOH ApEBECHHBI BIEKYT 3a COOOW H3MEHEHHE pa3MEpPOB U (HOPMBI
IpEeBECHBbIX u3aenui.» IIpu yBnaKHEHUM CyXOM IPEBECHHBI 1O AOCTHIKEHHUs €€ Ipeena
rurpockonuyHocty /30%/ CTEHKH KJIETOK YTONIIAIOTCSA, YTO BEAET K M3MEHEHHUIO pPa3MEpoB.
VYcylka 1peBeCUHBI TPOUCXOIUT 3a CUET YAAJIEHHUS CBA3HOM BJIard U3 CTEHOK KJIETKU. JINHENHON
YCYIIKOM Ha3bIBA€TCSI YMEHBIIEHHE PAa3MEpOB, BBIPA)KEHHOE B MPOLIEHTAX MO OTHOLIEHUIO K
pasMeHy oOpasma mociie BBICYIIMBaHMA. [l onpenesneHus JUHEHHON yCymku oOpas3loB U
BBIPE3alOT B BHJIE MPSMOYTOJIBHOM MPU3MBI TAKUM 00pa3oM, YTOOBI TOJI0OBbIE CIIOM Ha TOPLEBBIX
MOBEPXHOCTAX OBUIM TapasuiebHbl OJHOW Mape MapajuIeNbHBIX I'paHEed U MEePHEHANKYIISPHBI
npyroi. Ha topue obpasia mpoBOJsST KapaHIalIoOM ABE B3aWMHO MHEpPHEHANKYISpPHbIC JTUHUU
yepe3 LEHTP, KOTOpbIe TpaHb Ha YEThIPE paBHBIX KBajpaTa. [lanbHelnme u3MepeHust Ipou3BOAST
0 JIMHHSIM IITaHTeIBITUPKYJIeM ¢ TOYHOCThIO 70 0,01 mM. [Tociie oOmepa oOpaselr BRICYIIMBAIOT
Y B3BELIMBAIOT IO BBILIEONHUCAHHON MeToauke. HemenneHHo mocie B3BEIIMBAaHUS MPOU3BOIAT
U3MEPEHHE PAa3MEPOB I10 TEM K€ HAIPABIICHUSM.

JIMHEeHHYI0 YCYIIKY BBIYUCIISIOT MO CIEAYIOMUM (hopMyiaM:

. - TI0 TAHTCHIMAIBHOMY HarmpaBiieHuto: A yr =(a-a1) /ai;

. -1I0 pajraibHOMY HanpasieHuto: A yp =(b-bz) /bs.

rae O. u O - pazmepsl 00pasna a0 BeicymmBanust; Clau 'L, - TO ke mocie BICYITUBaHMS.

Koapduument nuHeHHOW YCYHUIKM JpPEBECHHBI, T.€. CpEeIHEH YCYIIKM Ha MPOLEHT
YMEHBIIIEHUS BIQKHOCTH 110 TEM K€ HalpaBJICHUIM OIpeeiseTcs no GopMyiam:

K: = dy.r /'w, Kp= &y p./w.

Onpenenenre 00beMHON YCYITKH MMPOU3BOIUTCS HA TOM K€ 00pasiie, YTo U JIMHEWHOU, HO
KpOME pa3MepoB a 1 D 3aMepsIIoT elie 1 BhIcOTy h.

Brruucnenne o0beMHOM YCYIIKH TPOU3BOIAT 1O (hopmyiie:

Ay.o = (VW 'Vo)/Vo.

Aoa - 1&

s onpeneneHus CpeHeN MIOTHOCTU JPEBECHHBI 00pa3Iibl U3MEPSIOT ¢ TOYHOCTHIO J10
0,5 MM m B3BEHMIMBAIOT HAa aHAJUTUYECKUX BecaX ¢ TOYHOCTHIO 70 0,01 T M BBEIUHCISIOT 1O
dbopmye:

po=m/VO, T/cM®.

BoluniciieHHY10 MIIOTHOCTH NMEPEUUTHIBAIOT C YUETOM HIPHUHATON B craHaapre 12%-oi
BJIQXKHOCTH JIPEBECHHBI IO (hopMyIie:

Po12)= po*[1+0,01*(1-Ko)*(12-w)].

rae Ko- koaddunrient o0beMHoi ycyuiku, %; w - BIaXKHOCTb, 0.

[Ipenen npoYHOCTH OpPU CHKATUHU BJAOJIb BOJIOKOH ONpeEAessieTcss Ha oOpaslax pa3MepoM
20x20x30 MM, BEIYUCIISTIOITUINCS C yY€TOM BIQKHOCTH 110 (hopmyJie:

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

rae P - pazpymaronias Harpyska, Kr;

au b - mupuHa u uIMHA, CM.




[Tpu sTOM HeoO6xoauMo Rw ¢ BIaXXKHOCTBIO W MIPUBECTH K CTaHIAPTHOM 12% BIaXXHOCTH
o ¢popmyie: Rw 12) = Rw *[ 1+a*( w -12)],

/1€ 0 - MOMpaBoOYHbIN K03 duiment, pasubiii 0,035 Ha 1% BraxxHOCTH.

[Ipenen npouHocTH Ipu U3rKbE OMpeALIsAoT Ha 00pasnax-opyckax pazmepom 20x20x300
MM U BBIYHUCIISIOT 110 OpMyJIE:

Rw(2) = Pw*l/(b*h?), kr/cm?

['ne |, - paccrostaue mexay omopamu 240 MM;

b u h- mumpuna u BeicoTa 0bpasnua.

[Ipenen npouyHocTH MU U3rUOE MepecUUTHIBAIOT K 12%-0i1 BIaxHOCTH:

Rw @2) =Rw *[1+a*( w -12)],

r7€ 0 - TONMPaBOYHBIA KOA(DPHUIIMEHT HA BIAXKHOCTh, paBHBIA 0,04 111 BCEX IPEBECHBIX
HIOPOI.
KoumponsHuie sonpocbwi:
KaxoBbI CTpo€HHE U CTPYKTYpa JPEBECUHBI?
2. CaoiicTBa JOpeBeCHHBI M €€ MOpoKH. Kak 3aBUCUT W MOJpa3aenseTcss IpPeBeCMHA OT

CTENEHU BIAXKHOCTH?

=

3. Urto Takoe nuHEHHas 1 00beMHas YCYIIKN?

4. Kak ompenensiercst cpefiHss MIOTHOCTh, MPeAeT MPOYHOCTH NPU CXKATUU U TPU U3rHbe
JIPEBECUHBI?

5. Kakue copra npeBecMHEe NPUMEHSIOTCS Ul IPOM3BOJACTBA CTPOUTENBHBIX HM3IEIUN U
KOHCTPYKIUNA?

Jlabopamopuo -npakmuueckas paboma Ned
Tema: Onpeodenenue cymuibHbiX CE0UCIME MUK U U3YUEHUE CE0UCME KEPAMUYECKUX
Mamepuanoe nocie ooxcuza

Llenv pabomsi: 03HAKOMUTHCS U YCBOUTH METOAUKY OMPENEICHUS CYIIUIbHBIX CBOWCTB
[JIMH U KEpaMHUYECKUX Macc.

Cpenrt OCHOBHBIX BHUJIOB CBIPBS, HCIIONB3yEeMOTO B TMPOHW3BOJACTBE XYIOKECTBEHHBIX
u3Ienuidi U OBITOBOM KepaMuku, 2/3 o0mmero oobema COCTABISIIOT TJIMHBI, SBISIOMIUAECS
OCHOBHBIM, a MHOTJIa ¥ EAMHCTBCHHBIM KOMIIOHEHTOM TPU TPOU3BOJACTBE psaa uznenwii. K
[JIMHaM OTHOCSITCSI OCa/I0UHbIE MOPOAbI, OTIMYAIOIINECS Pa3HOOO0pa3reM COCTaBa, 00sA3aTeIbHbIM
MPUCYTCTBUEM TIIMHHUCTHIX MUHEPAJIOB, TUCHEPCHOCTHIO (MPEUMYIIECTBEHHBIM COJIEPKaHUEM
dpakumii MeHee 10 MKM) U CTOCOOHBIE MTPH 3aTBOPEHUH BOJIOK 00Pa30BBIBATH MJIACTHYHOE TECTO.
[To TPOMCXOXKACHUIO pa3IUYaOT TJIWHBI OCTaTOYHBIC (MIEPBUYHEIC), OOpa30BaBIIUECS B
pe3ynbTare HAKOIUIEHHS TJIMHUCTBIX NPOAYKTOB KOPBI BBIBETPUBAHUSA, U MEPEOTIONKECHHbBIE
(BTOpHYHBIE), 00pa30BaBIINECS BCIEACTBUE Pa3MbIBA U OTJIOKECHHS B APYTOM MECTE MPOTYKTOB
BBIBETPUBAHUS OCTATOYHBIX MECTOPOXKJEHUHN. I'paHyIOMeTpUUECKUN COCTaB OCTATOYHBIX TJIMH,
KaK [PaBUJIO, BAPLUPYETCS OT TOHKOAMCIIEPCHBIX B BEPXHEH YaCTH 3aJIEKH JI0 TPYOOIUCTIEPCHBIX
B HIkHeH. [Ipu BeIBeTprBaHUM OCHOBHBIX MOpoJ (conepxkanux 40-55% Si02, 3aech u ganee no
TEKCTy MAacCOBOE€ COJEp’KaHHE) BO3HHUKAIOT MPEUMYIIECTBEHHO MOHTMOPWJUIOHUTOBEIE TJIMHEI,
cpenHux U KucnbixX (mpu conepxkanuu Si02 55—-60 u 65-75% cOOTBETCTBEHHO) — KAOJIMHUTOBBIE
U THAPOCTIONUCTBIe TIWHBL (OcagouHble TIHHBI 00pa3ylOTCs B pe3yibTare IepeHoca |
NEPEOTIIOKEHHS] MPOAYKTOB KOpPbI BbIBeTpHBaHHUSA. Cpelau TIVIMH, KOTOpPblE HAalUId IIHPOKOE
PUMEHEHUE B MIPOU3BOJICTBE KepaMUKH, npeodagaroT KAOJTMHHUTOBEIC,
KAOJIMHUTO-TUAPOCIIONUCTBIC, a TaKXKe TJUHBI, COJEepKallie TO WJIM HHOE KOJIUYECTBO
MOHTMOPHIJIOHUTA U MOJIMMUHEPAIBHBIX 00pa30BaHUM.

Oxkpacka rIMH pa3HOOOpa3Ha U MEHSAETCS B 3aBUCUMOCTH OT MHMHEPAIBHOIO COCTaBa
OCHOBHO MaccChbl IJIMH, TaK Ha3bIBAEMOT0 TJIMHUCTOTO BEIIECTBA, M IPUCYTCTBUS B HEH KpaCSIIIIX
KOMIOHEHTOB. [Ipumecu psina coeAuHEHMI AaKe B HE3HAYUTEIHLHOM KOJMYECTBE BbHI3BIBAIOT
W3MEHEHHE OCHOBHOTO IBeTa TAWHBL OKpaluBalOmUMU SBISIFOTCS TOHKOAHMCIIEPCHBIC
TUAPOOKCHU]IBI U OKCHJIBI JKeJle3a, OPTaHWYEeCKUE BEIeCTBA U PEKE OKCHJIbI TUTAHA U MapraHiia.
I'upooKCcHUIBI U OKCHIBI Kelle3a OKPAIIMBAIOT TTIUHBI B Pa3IMYHBIE OTTEHKH JKEITOT0, KPAaCHOTO
U (UOJIETOBOTO LIBETOB, OKCH/BI TUTAHA — B CEPbIM M OKCHUIBI MapraHila — B YepHBIA U OypbIi



nBera. YacTo BCTpevaroTcs TNIMHBI HEOJHOPOIHOM OKPACKH — MSITHUCTBIE, UTO 00YCIOBIUBAETCS
HEPABHOMEPHBIM PACIIPEICTICHIEM B MacCe TIUHBI KPACSAIINX KOMIIOHEHTOB.

[Io cTpykType  pa3niuyaloT TJWHBI  TOHKOAMCIIEPCHBIE,  KPYIHOAMCIIEPCHBIE,
QJIEBPOJINTOBBIC, TECYaHbIE M pa3HO3EpHHUCTbIC. TOHKOAMCIEPCHBIC TIUHBI, COCTOSIINE B
ocHoBHOM m3 vactuil MeHee 0,001 MM, Npu CKaThIBAHUU W3 MACChl B COCTOSTHHHM (JOPMOBOYHOM
BJIKHOCTH (TJIMHA, 3aTBOPEHHAs BOJIOM, HE JIMITHET K PyKaM U MeTaJuly), oopa3yer 06e3 pa3pbia
CILTOIIHOCTH JJIMHHBIEC IHYPbI TodmMHON MeHee 0,5 cm. [Ipu packarbiBaHWM BIIa)KHOW TJIMHBI B
pyKax OTHENbHBIE YAacTHUIBI €€ HE OIIYIIAIOTCS, a MPU pa3pe3aHud HOXXOM HE CIBIITHO
XapaKTepHOTro XpycTa U Ha MECTe pa3pesa Morydaercs riajikas nopepxHocts. [Ipu paccMoTpenun
B JIyNly TJIMHA UMEET OJHOPOIHYIO MAaCCy; M3JIOM — YeNIyW4aThlii WM OY€Hb POBHBIN, IS
YVIUIOTHEHHBIX [VIMH — WHOT/Ia PakoBUCTHIN. KpynmHoaucnepcHble INIMHBI IPU CKaThIBAHUU J1AI0T
Oojee TOJCTBIE W KOPOTKUE INMHYpHL. [Ipu pacThpaHWM BIIaXXHOW TJIMHBI B pPyKax, a Takxke
pa3pe3aHuu HOKOM YyBCTBYETCSI IPUMECH YacTUIl O0iee KPYITHBIX, YeM TIIMHUCTBIE (TOBOPSIT, UTO
«TIMHA XPYCTHUTY»). B mymy wHOT/IAa BUIHBI OTJIENBHBIE MEITKHE 3epHAa MUHEPAIbHBIX MTPHUMECEH.
Wznom moponbl ciabomiepoxoBarbiil. AJEBpOJUTOBbIE TJIMHBI MPHU CKAaThIBAHUM BO BIAKHOM
COCTOSTHUM JAlOT KOPOTKHE IIHYpHL. [Ipu pa3pe3annn HOKOM TIMHA CHIIBHO XPYCTHUT. B mymy
BUJHBI OTJEJIbHBIE KPYMHbIE YACTHUIIBI MUHEPAJIOB, KOTOPbIE MOKHO JIETKO OTJENIUTh, €CIU Ha
JaJIOHU CJIeTKa OTMBITh TJIMHY, YAadUB TJIMHHUCTHIE W TBUICBBIC YaCTHUIBL. M3710M MOPOIBI
HEPOBHBIM, mepoxoBareiif. [lecyanble TUHBI NAIOT MPH CKaThIBAHWU €lle Oojiee KOPOTKHUE U
TOJICTBIE, OBICTpOpBYILIHMECs IHYphl. YeTko ormrymaercs npucyrcrBue yactun Oonee 0,01 mwm.
N310M nopoibl HEPOBHBIM, 3€PHUCTBIN.

TekcTypa TIOMHUCTBIX TOPOJ OBIBA€T TpPEeX OCHOBHBIX THUIOB: OecropsaouHas
(HeOpuEeHTHpOBaHHAs) — KOMKOBAarTas, IUIOTHAs, MHUKpPOCIOUCTass (OpHUEHTHpPOBAHHAs);
¢mronnanpHas (CmyTaHHas) — Tuna ciaHineBod. [Ipu Oecropsgo4yHON TEKCType YacTHIlbI
pacmnosokeHbl 63 Kakoi-Tub0 OPUEHTUPOBKHU. DTa TEKCTypa XapaKkTepHa Ui Tpy003epHUCTHIX U
peke TOHKO3epHHUCTHIX mopoa. OHa MOXKET OBITh pPBIXJIOW, KOMKOBaTOM u T. 1. Ilpm
MUKPOCIIOMCTON TEKCTYpe YaCTHUIbI TIOPOJIbI PACTIONATalOTCs OPUEHTUPOBAHHO, KaK Obl CIOSMHU.
[lo xapakTepy M pacroJIO)KEHHIO CIIOEB pAa3JIM4aloT TEKCTYPbl TOPU30HTAIBHO-CIOUCTHIE,
KOCOCJIOUCThIE, JIMH30BUIHOCIOUCTBIE U CIIOKHBIE, OINpEAessieMble COYETaHHEM TpeX IEPBBIX
Pa3HOBUAHOCTEH CIIOMCTOM TEKCTypbl. {DuronjganbHas TEKCTypa BCTPEYACTCS PEAKO U
MPEJICTaBIISIET Pe3yJIbTaT BTOPUYHOTO HAPYIICHUSI CJIOUCTON TEKCTYPBHI.

MuHepanpHble TPUMECH U BKIIOYCHHS OOBIYHO OIPEAeTsIoT BU3yalnbHO. Hambomee
pacnpocTpaHeHbl B INIMHAX, 0COOEHHO HU3KOT0 KauecTBa, KapOOHATHI KabIUs U MarHus. B rmune
KapOOHAThl BCTPEUAIOTCS B TOHKOJUCIIEPCHOM COCTOSHUM WJIM B BHUJAE T'PYOBIX BKIIOYCHUHU.
TonkoaucnepcHble KapOOHATHl Oe3BpeaHbl. ['pyObie BKiItOueHUs kKapOoHatoB (6oiee 0,5 MM —
«IIyTHKW» ) TIPUBOJIAT K 00pa30BaHMIO B rporiecce o0skura 3epeH CaO, KOTOpbIe THAPATUPYIOTCS B
TOTOBBIX M3JENUSIX, MOIJIONIas BIAry M3 BO3JyXa MO PEaKklUu TalleHHs MU3BECTH, UIYyIIEH cO
3HAUUTENBHBIM yBennueHueM oobeMa. Kmapi (Si02) 0OBIYHO MPUCYTCTBYET B TJIMHAX B BUJEC
OKaTaHHBIX OECIBETHBIX WJIM OKPALIEHHBIX 3€pEH, KOTOPhIE MOKHO YBUAETbh HEBOOPYXKEHHBIM
TJIa30M WJIH C TTIOMOMIBIO JIYTIBL.

CocTaB riauHbl OKa3bIBAaeT BaKHOE BIMSHUE HA YCAJKy MPU CYLIKE U O0XKHTeE.

Xoo pabompi:

Obopydosanue u _mamepuanvl. KepaMU4YeCKHe o0O0pas3libl, CYMWIbHBIN mIKad,
nabopaTopHas ANEKTPONeUb AJisk 00KUTA, BECHI, IITAHTCHITUPKYITh

B macrosmeit maboparopHoil paboTe HCMOIB3YIOTCS OT(HOPMOBAHHBIE OOpPA3IIHI,
BBITIOJIHEHHBIE W3 KepaMHuecKoi Mmaccel paHee. OTdopMoBaHHBIE 00pa3lbl pa3MEIIalOT Ha
MOJIKAaX U OCTABJISIIOT JJ1 BO3AYIIHOM CYIIKU Ha 7-14 nHEM.

JlocymuBaroT 00pa3isl B CYNIMILHOM MIKady M0 BiaxHOCTH 3-5% mpu TemmepaType
105-110 °C. OOGxur o0pa3oB MPOU3BOMAT B JA0OPATOPHBIX dJEKTporedax. Temmeparypa
00XHUra 3aBUCUT OT CBOWMCTB TJIMHBI, HUCIIOJIB3YEMOU MJIsi M3TOTOBIICHUS SKCIIEPUMEHTATIBHBIX
o6pastos. [Ipu ka0l Temneparype 00KUTaroT HE MEHee TpeX 00pa3IloB.

Onpe/eneHre 9yBCTBUTEILHOCTH TJIMHBI K CYITIKE.




UyBCTBUTENBHOCTh TJIMH K CYIIKE ompeneistoT Ha obOpasmax 50x30x10 MM, KOTOpbIe
W3TOTOBJICHBl W3 TECTa HOPMAIBbHON paboueil KoHcucTeHnuu. OOpasibl B3BEIIMBAIOT Ha
TEXHUYECKUX Becax ¢ TOYHOCThIO 10 0,01 r HemocpeacTBEeHHO mocie (HOPMOBAHUS M TIOCIHE
€CTEeCTBEHHOW CYIIKA JO TMOCTOSHHOW Macchl. OO0BEeM  CBEKEOTPOPMOBAHHOTO U
BO3JIYIITHO-CYXOT'0 00pa3IioB OOCUYHMTHIBAIOT ¢ TOYHOCTHIO 10 0,05 cM3, u3mepsisi ero pa3mepsl
[ITAHTCHITUPKYJIEM.

KoaddurmeHnt 4yBCTBUTENHHOCTH TJIHH K CYIIKE OMPEACIISIIOT 10 opMyJie:

Kr=V/V0-(((g0-g)/(V0-V))-1) , rue VO - 06beM cBexkeoThOpMOBaHHOTO 00pasiia, cm3; V
- o0beM oOpaslia, BBICYIIEHHOTO 10 TOCTOSHHOW Maccel mpu 16-20 °C, cm3; g0 - macca
CBEkKeO0T(HOPMOBAHHOTO 00pa3iia, T; § - Macca BBICYIIEHHOTO 00pasia, T.

B 3aBucumoctu ot 3HaueHus Kr riimHbl MOKHO pa3ieauTh Ha CIIEIYIOIINE TPYIIIbL:

- MaJIOYyBCTBHUTENbHBIC K cymike Kr<l;

- CpeHEeYyBCTBUTENbHBIC K cymike Kr = 1-2;

- BBICOKOUYBCTBHUTEIBHBIC K cymike Kr > 2.

Omnpenenenne Npou3BOAUTCS Ha TpeX 00pasliax, a pe3ynbTaT BBIYUCIIETCA KaK CPEeIHUI
U3 TpeX 3HAYCHUM.

OnpeneneHye BO3AYIIHON YCAJIKH.

[Tpu BEICYIITUBaHUY BIIara yaisieTcs B EPBYIO 04epelb C TOBEPXHOCTH, a 3aTeM U3 Ooiiee
IyOOKHX CJI0€B 00paslioB, BCJEICTBUE YEro KOJMWYECTBO BObI, 3aMOJHSIOMIEH MOPHI,
yMeHbIIaeTcsi. BoaHbIe TUIGHKH BOKPYr TJIMHUCTBIX  YAaCTHI[ CTAHOBSTCS  TOHBIIIE,
pacKIMHUBAIOLIEe JeiCTBHE BOABI HA YAaCTUYKU TJUHBI TPOSBISETCS MEHEE SHEPTUYHO, U
MOCTIEAHAE COMIKAIOTCS B pa3Mepax, T. €. MPOMCXOAUT BO3AymIHAs ycanaka. OHa 3aBUCHUT OT
MUHEPAJIOTHYECKOT0 COCTaBA TNIMHBI, KOJIMYECTBA U IPAHYJIOMETPUYECKOTO COCTaBa OTOLIAIOIINX
MaTepuaioB, AUCIIEPCHOCTHU ITIMHBI U cocTaBiseT 3-4% st Tomux U 12-14% u1st JKUpHBIX TJIHH.
Boznyminyio ycaaky uM3MepsitoT 10 HaHECEHHBIM METKaM Ha JharoHaiau oOpas3loB - IUTUTOK U
BBIUHCIISIIOT C IIOMOIIBI0 YPaBHEHUS

LBo31.=100%-(10-1)/ 10, rne 10- mepBoHauambHOE pacCTOSIHUE MEKIAY METKaMH, paBHOe 50
MmM; | - paccTostHEE MEX Ty METKaMU TIOCTIE BHICYIIIUBAHUS, MM.

Ecnu Bo Bpemsi cyniky Ha 00pasiiax MosBUIUCH TPEIIUHBI U OHU J1e()OpMUPOBAIIUCH, TO
WU3MEPEHUS Ha HUX HE MTPOBOISITCS.

OnpejieneHre OTHEBOM U 001IeH YCaIKH.

Bo Bpems o0xkura KepaMHYECKHX MacC IMPOUCXOAAT TIIyOOoKue (PU3NKO-XUMHUYECKHUE
npeBpaiieHus, Onarogaps KOTOpPbIM Macca TepsieT CBOM IEepBOHAYalbHBIE CBOMCTBA U
mpeBpaIiaeTcs B KaMHENOI0OHOE BEIIECTBO C COBEPIICHHO MHBIMH CBoOWcTBaMu. [Ipu 3TOM 1O
Mepe MOBBIIIEHUS TEMIIEPaTypbl 00KUTa TOPUCTOCTh YMEHBIIIAETCS, Macca CTAHOBUTCS IJIOTHEE
U, IOCTUTHYB MaKCUMAJIBHOH TNIOTHOCTH, MPEBPAIIAETCS B HCKYCCTBEHHBIN KaMEHb.

3akaHuMBaeTCS OOXKHT BBIACP)KKOW B TeueHHWe 60 MUHYT MpU KOHEYHOW TeMIieparype.
OcTBIBatOT 00pa3Ibl B 3aKPHITON MEYM B TEUEHUE HECKOJIBKMX YacoOB, 3aTEM UX BBIHMMAIOT,
ocMaTpuBaloT (e eKTHBIC 00pa3Ilbl HE YUYUTHIBAIOTCS ) U IITAHTCHIIMPKYJIEM C TOYHOCTHIO 710 0,1
MM U3MEPSIOT PACCTOSTHHE MEXKIY YCaJOUYHBIMA METKAMHU.

Cpenusist orHEBask ycajiKa COCTABIISIET 71l YacTedl TiuHbI 1-2%, s xupHoi - 4-6%.

BennunHa orHeBo# ycagku paccuyuThiBaeTCs o opmysie

Lora.=100%-(I-11)/ I, toe | - paccTosiHre Mexay METKaMu cyxoro oopasma, mm; I1 -
paccTosiHue MEXTy METKaMH 000XOKEHHOTO 00pa3Iia, MM.

[TomHOM (00IIEH) ycaakol Ha3bIBAIOT YMEHBIIIEHHE Pa3MEpPOB CyXHX OOpasloB IOCIe
o0xwura.

Lronu.=100%-(10- 11)/ 10, tae | - paccrosiaue Mex 1y METKaMu Cyxoro oopasia, mm; 11 -
paccTosiHue MEXTy METKaMH 000KEHHOTO 00pasiia, MM.

[TorydeHHbIe pe3ysIbTaThl PEKOMEHIYETCSI IPEACTABUTH B BHJIE TAOIUIIBI 3.




Tabmuma 3
Boznyminas, orHeBas U ojaHas ycaJKa KepaMHIecKuX o0pasIon

Ne Ycaaka
obpa3ua HaYaJIbHOE nocjie CymKkHs Ha nocje CyuKkH B nocJie 00Kura HUTOr0
BO3/IyXe CYIIMJIBHOM Kady

Koumponvuwie sonpocni

1. Poib mporieccoB CynIku B TEXHOJIOTHH TYTOIJIABKHX HEMETATHYECKUX W CUITHKATHBIX
MaTepUaoB.

2. Yro Takoe BO3MYIIHAS M OTHEBAs ycaJKa KepaMUYECKUX U3CTUi?

3. Kak ompenenstoT BO3AYLIHYIO, OTHEBYIO U MOJHYH ycanaky? Tumbl TemnoBbIxX
arperaToB /IS CyIIKH U 00)KHTa KepaMUYIECKUX 0Ty (haOprKaToB.

4. Kak BauseT BOJONOIVIOUIEHHE M IOPUCTOCTh Ha JIPYIME€ CBOMCTBA KEPaMHUYECKHX
U3aennii?

Memoouueckue ykazanus no 6blnOJaHEeHUIO
GHEAYOUM OPHBIX CAMOCMOSAMEIbHBIX PADOM.

Obwue nonoicenus.

Hacrosinue Mmeroauyeckue ykazanusi peHa3HAYEHBI JJI OPraHU3alud BHEAYAUTOPHOM
CaMOCTOSITENIbHOM paboOThl CTYJEHTOB M OKAa3aHHUS IMOMOIIM B CaMOCTOSATEIbHOM H3y4YE€HUU
TEOPETUIECKOTO U peaTn3alui KOMIETCHIIUNH 00y4aeMBbIX.

JlanHble METOAMYECKHE YKa3aHHUS He SIBISIIOTCS y4eOHBIM MocoOueM, MOo3TOMy Mepen
Ha4yaJIOM BBIMIOJIHEHUSI CAMOCTOSITEILHOTO 3aAaHUsI CIIEAYET U3YUYUTh COOTBETCTBYIOIINE Pa3/Ieibl
TEOPETUUECKOr0 WM JIEKIIMOHHOTO MaTepraiia 00pa30BaTEIbHOIO MOpTaja, pa3/ieJIoB OCHOBHOM
U JIOTIOJHUTEIBHOW JIUTEPATyphl, MPEACTABICHHBIX B MYHKTE 8. «Y4eOHO-METOAMYECKOE W
nH(popManmoHHOe o0ecreYeHNe TUCIUIUTMHBI (Moays)» nanHoi PIT/I.

Lleau u 3a0auu camocmosamenvHou padomal.

Llens camocTOsATEIBLHON PabOTHI — COACHCTBHE ONTHUMAIBHOMY YCBOEHHUIO YYEOHOTO
MaTepuana OOydYalolMMUCS, pa3BUTHE WX I[IO3HABATEIBHONW aKTHMBHOCTH, TOTOBHOCTH U
MOTPeOHOCTH B caMOOOpa30BaHMH.

3amaun caMOCTOSTEIHHON PabOTHI:

— MOBBIIIEHUE UCXOTHOTO YPOBHS BIIaJICHUS NH()OPMAIMOHHBIMU TEXHOJIOTHSIMH;

- yrayOJeHre U CUCTeMaTH3allvsl 3HAHHI;

— MMOCTAaHOBKA U PEIlIEHUE CTaHJAPTHBIX 337a4 MPo(hecCHOHATBLHOM e TeNbHOCTH;

- pa3BuTHE pabOThHI C pa3NUYHON MO 00beMy M BUIY MHpOpManueH, ydeOHONH U HAaydHOU

JIUTEPaTypou;

- [IPAaKTUYECKOE IPUMEHEHHUE 3HAaHUM, YMECHU;

— CaMOCTOSITENIFHO ~ HCIIOJIB30BAaHUE CTAHJAPTHBIX IPOTPAMMHBIX CpPEICTB  cbopa,
00pabOTKH, XpaHEHHUS U 3aIIUTHl HHOOPMAITUH

- pa3BUTHE HABBIKOB OPTaHU3AIMU CAMOCTOSTEIBLHOTO Y4eOHOIO Tpyia U KOHTPOJIS 32 €ro
3¢} EKTUBHOCTBIO.

Oco0eHHOCThIO 3YUYECHHUS TUCHUIUINHBI ABIISETCS OCBOCHHUE TEOPETUYECKOT0 MaTepraia u
MOJIyYEeHUE MPAKTUYECKUX YMEHUHN B pe3ysbTaTe caMOCTOSATEIbHON OpraHu3aluu TpyAa. Bujsl
BHEAYIUTOPHOI CaMOCTOSITENIbHOM paboThl U OPMBI KOHTPOJIS ¥ BpEMsI Ha BBHITIOJTHEHHE KaXKIO0T0
BUJIa CAMOCTOSITEIBHON pabOThl yKa3aHbl B MyHKTE 4. « CTPyKTypa U coAep KaHUe TUCIIUTLITNHBI
(momyiist)» marHou PIIJI.

[lopsnok BeIMONHEHUSA

[Ipu BBIOJIHEHNH TEKYIEW BHEAYJUTOPHOU CaMOCTOSTEIHHOW pabOThl 00yUaromeMycs
CIEAYET NPUAECPKUBATHCS CIEAYIOLIErO MOPSIKA NEUCTBUI:

1) BHHUMATEJIbHO U3YYUTh COOTBETCTBYIOLINE TEOPETUUECKUE PA3ACIbl TUCIUIUINHEI,
MOJIE3YSCh MaTepruagamMu (JICKIIMOHHBIMHE, IPE3EHTAIIMOHHBIMH, ayIH0-BU3yTbHBIMH ):
a) MPEIOCTAaBIsIEMbIMH TIPENO/IaBaTeleM Ha JIEKIMOHHBIX 3aHATUAX (€CIM OHHU

npeaycMoTpensl qanHoit PI1/T);



b) MPEIOCTABIIIEMbIMH MPENOaBaTEIEM B paMKaX AJIEKTPOHHBIX 00pa30BaTEIbHbBIX

KypCOB;

C) COJICpKAITIMUCS B y4eOHHMKAxX " Y4eOHBIX MOCOOMSIX ObC
(31eKTpPOHHO-OMONMOTEYHBIX ~ CHUCTEM),  JJEKTPOHHBIX  KaTaJOroB  YHUBEpCUTETa U
MHTEPHET-PECYPCOB.

2) [MompobHO pa3o0paTh THUIOBBIE MPUMEPHl pPELICHHUA MNPAKTHUECKUX 3a/ad,
paccMOTpPEHHBIE B paMKaX ayAUTOPHOM KOHTAKTHOM padOTHI C MPENogaBaTeIeM.

3) [IpyuMeHUTh TONy4YEHHBIE TEOPETUYECKHE 3HAHWS M MPAKTUYECKHE HABBIKH K
PELICHUIO HHIUBUIYIBHBIX 3aaHUH.

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

3aTpyJHEHHUS B IMPOLIECCE CAMOCTOATEIbHOW pPaldoThl. OOCYIUTh BO3HHUKIIME BOMPOCHI CO

CTYJIEHTaMH TPYIIIbI, B paMKaX KOMaHIHO-TIPOEKTHOW pabOThI, U C MpernojaBaTesieM, B paMKax

KOHCYJIbTAITMOHHOW TOMOIIHM, PEean30BaHHOW JMOO B KOHTaKTHOW (opme, nmubo cpeacTBamu

UH(POPMALIMOHHO-00pa30BaTENbHOM Cpe/Ibl By3a.

Kputepuu onieHKM BHEAyJUTOPHBIX CAMOCTOATEIBHBIX padboOT

KayecTBO BBINONHEHHUS] BHEAYAUTOPHOW CaMOCTOATENBHOM pPabOThl 0OydYaIOUIMXCS
OILICHMBAETCS IMOCPEJCTBOM TEKYLIETr0 KOHTPOJISI CaMOCTOSITENbHOM pPabOThl O0ydaroummxcs ¢
UCIIOJIb30BaHUEM OAJIIbHO-PEHTUHIOBOM CUCTEMBI.

MakcumanbHOE KOJMYECTBO 0AIIIOB 00yYaIOIIMIACS TIOTyqaeT, eCIH:

- BbInonHsAeT M/I3 B cOOTBETCTBUM CO BCEMHU 3asIBICHHBIMU TPEOOBAHUSIMU;

- JlaeT MpaBUWIbHbIE POPMYIUPOBKH, TOUHbIE ONPEIEICHUS, TOHITHUSI TEPMHHOB;

- MO>KET 000CHOBATh PallMOHAILHOCTD PEIICHUS TeKyIIeH NPaKTHYeCKOH 3a/1auu;

- OOCTOSITENIFHO € JJOCTAaTOYHOM IOJHOTOH H3J1araeT COOTBETCTBYIOIIYIO TEOPETHUECKUI
paszer;

- MPaBWJIbHO OTBEYAET Ha JIOMOJHUTENbHbIE BOIMPOCHI MpPENoAaBaTess, UMEIOIINE IENbI0
BBISICHUTH CTETICHb IOHUMAHMS UM JIAHHOTO MaTepuarna.

50~85% oT MakCHUMaJIbHOTO KOJUYECTBA OAJIJIOB 00YyYarOIMIMIACS MMOIy4aeT, eCIu:

- HenoJiHo (He MeHee 70% OT MOJIHOr0), HO IPAaBUJIBHO BBITTOJIHEHO 3a/1aHUE;

- IpU  M3JIOXKEHUH ObUIM JOMYyIIeHbl 1-2 HECyIIeCTBEHHbIE OIIMOKH, KOTOpbIE OH
HCIIPABIISIECT MOCIIE 3aMEYaHus IPerno/1aBaTe’is;

— JaeT MpaBWIbHBIE (OPMYITUPOBKH, TOUHBIE ONPEICICHUS, TOHITHSI TEPMHUHOB;

- MO3KeT 000CHOBATh CBOM OTBET, IPUBECTH HEOOXOAUMBIE IPUMEPBI;

- MPaBWJIbHO OTBEYAET Ha JIOMOJHUTENIbHbIE BOIMPOCHI MpPENoAaBaTess, UMEIOIINE IENbI0
BBISICHUTH CTETICHb IOHUMAHMS UM JIAHHOTO MaTepuarna.

36~50% OoT MakCUMaJbHOTO KOJMYECTBA OAJIJIOB 00yYarOIMIMIACs MMOIy4aeT, eCIu:

- HenoJiHo (He MeHee 50% OT MOJIHOro), HO MPAaBUJILHO U3JI0KEHO 3aJ]aHHE;

- MIPH U3JI0KEHUHU ObLIa omynieHa 1 cyniecTBeHHas ommoKa;

- 3HA€T U MOHUMAET OCHOBHBIE IMOJOXKEHHS aHHOM TEMBbl, HO JOMYCKAaeT HETOYHOCTH B
(bopMyIHpPOBKE MOHITUH;

— U3JIaraeT BHIMOJHEHHE 3a/1aHUsl HEA0CTATOYHO JIOTHYHO U I10CJIE0BATEIBHO;

- 3aTpyIHSETCS IIPU OTBETAX Ha BOIPOCHI MPENOIaBaTENs.

35% u MeHee 0T MaKCUMAaJIbHOT'O KOJIMYeCTBa 0aJljIoB 00yUaroMIMUNCS MOTydaeT, eCIlu:

— HernosHOo (MeHee 50% OT MOJTHOTO0) U3II0KEHO 3aJaHNUE;

- IIPU U3JI0KEHUHU ObUTH JIOMYIIEHBI cyliecTBeHHbIe omOku. B "0" 6amioB npenogasatens
BIIpaBE€ OIICHUTH BBIMOJHEHHOE O0ydYarolMMcs 3aJjaHHe, €CId OHO He YJIOBIIETBOPSIET
TpeOOBaHUSAM, YCTAaHOBICHHBIM PETIOAaBaTeNIeM K JTaHHOMY BUAY paOOThI WM HE OBLIO
MIPEJICTaBICHO AJI TPOBEPKHU.

CyMMa mosTydeHHBIX 0aJIJIOB IO BCEM BHJIaM 33/IaHH BHEAYAUTOPHON CaMOCTOSTEIILHOM
paboThl COCTaBISICT PEUTUHTOBBIM TOKa3aTellb OOydJaroImerocs. PeWTHHTOBBIA IMOKa3aTelhb
0o0yyaromerocsi BIMSET Ha BBICTABJICHHE HWTOTOBOM OIGHKH 110 pe3yiabTaraM H3yueHHS
JTUCIUTUIAHBI.
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