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1 Henu ocBOeHMs AUCHUNTIMHBI (MOIYJISA)

OcHoBHOM  1menbt0  gucturuiuabl  (mMonynsa)  «MccnemoBanus B obrjactu
XYyJI0KECTBEHHOI'O MAaTE€pUAJIOBEACHUS», SIBISETCS MOATOTOBKA CIELHMAIMCTOB, BIAJCIOLIUX
3HAHUSIMU I DPELICHHUS HHKEHEPHbIX M HAY4YHO-HUCCIEAOBATEIbCKUX 3a7ad, MMEIOIINX
NOHSATHE OO0 OCHOBHBIX METOJaX MCCIEAOBAaHUA MATepUANOB, MPUHIMNAX PaOOTHI
UCIIONIb3YeMOro 000pyAOBaHMS U TPUOOPOB, a O METOAUKE O0OpabOTKH pe3ylbTaToB
UCCIIEI0BAHUS.

3ajayaMy TUCUUILIAHBI SBJISIOTCS:

- TOJIyYCHHE M 3aKperieHHE TEOPEeTUYECKUX W MPAKTHUUYECKUX 3HaHW B oOjactu
buznueckux U (U3MKO-XMMHUYECKHX SIBJICHHM U MPOIECCOB, JEKAlIMX B OCHOBE Haumbosee
BA)KHBIX METOJIOB HCCIEAOBAHUSI COCTaBa, CTPYKTYPbl U CBOMCTB MAaTE€pPHAIIOB U MOKPBITUN U
SIBJICHUM B HUX;

- MIOHUMaHUE MPUHIUIIOB YCTPOKUCTBA U PaOOTHI TUMIOBBIX MPUOOPOB U aIMapaTypbl I
uccienoBaHus 00pa3loB MaTepuasioB, CIIOCOOOB MPUTOTOBIEHUS W TMOATOTOBKH OOpPa3IloB,
00paboTKK U aHalM3a PErUCTPUPYEMBIX XaPAKTEPUCTUK M UCTOYHUKOB BO3MOXKHBIX OIIHUOOK,
ONpeIeTI€HUs] TOYHOCTU HKCIIEPUMEHTOB U UX OTPaHUYEHMUII;

- npuoOpeTeHrWe 3HAaHUW M HAaBBIKOB IO OIICHKE BO3MOXKHOCTEH METOJOB M HUX
MPaKTUYECKOMY HCIIOJIb30BAaHUIO B UCCIEIOBAHUM MATEpUATIOB PAa3JIU4YHOW IPUPOJIBI,
IIPOLIECCOB U SIBJICHUI B HUX.

2 MecTO IMCHHUILTHHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JucuuruinHa MccnenoBanus B 06JaCTH Xy10)KECTBEHHOT'O MaTe€pUaioBeICHUS
BXOJIMT B 0053aTENbHYIO YacTh y4eOHOTr0 I1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

JUst u3ydeHus JUCLUIUIMHBI HE0OX0IMMBbI 3HaHUs (YMEHUS, BIa/ICHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUYEHUS AUCLHUILINH/ IPAKTHK:

Jlnst u3ydeHus JUCLUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUs, HABBIKH,
chopMHpOBaHHBIE B pe3ysibTaTe 00yueHUs Ha OakajaBpuare.

3HaHus (YMEHUs, BIAJICHUS), [TOJyYECHHbIE IPH U3YUYE€HUH TAHHON JUCIUIIIUHbBI
OyayT HEOOXOIUMBI [Tl U3YYEHUS TUCIMITINH/TIPAKTHK:

IToaroToBka K caye U cada rocyJapCTBEHHOIO 3K3aMeHa

3 Komnerenuun odyuaromierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs) M IVIAHMPYeMble pPe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHus rucuIuinHbl (Moxyiist) «MccnenoBanust B 001actu
XYJI0’KECTBEHHOI'0 MaTepHaIOBEACHUSD 00yUaIOLIUICS 10JKEH 001a1aTh CIEAYIOIUMU
KOMIIETEHIUSIMHU:

Kon nnnukaropa WNHaukaTop 1OCTHIKEHUS KOMITICTCHITIH

OIIK-3 CniocobeH aHanu3upoBaTh, 0000IIATh U yCTAaHABIMBATH 3aKOHOMEPHOCTH N3MEHEHHUS
CBOMCTB XYO0KCCTBCHHBIX MATCPHUATIOB U XYA0KCCTBCHHO-ITPOMBIINIJICHHBIX 00BEKTOB Ipn
N3MCHCHHUHN TCXHOJIOTMYCCKUX NAaPaMCTPOB X U3IrOTOBJICHUA

OIIK-3.1 AHanu3upyeT 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB Xy10KECTBEHHBIX
MaTepHaioB U XYy10’KECTBEHHO-IIPOMBIIIUIEHHBIX 0OBEKTOB IIPH
M3MEHEHHUH TEXHOJOIMYECKUX apaMeTpPOB

OIIK-3.2 Opranusyet U KOHTPOJIMPYET NPOLECC IPOBEACHUS SKCIIEPUMEHTAIBHOU
paboTHI 1O CTAaHAAPTHOM WK Pa3pabOTaHHON METOIMKE, UCTIOIB3YET
METOJIbI MAaTEMaTUIECKOW 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX




4. CTpyKTypa, 00bEM U cOepKaHue TUCUMILIUHBI (MO1YJIsT)
OO6miast Tpy10€MKOCTh AUCIUIUIMHBI COCTABIISIET 4
qHCIIe:

— KOHTaKkTHasi pabora — 36,1 akax. 4acos:

— aynutopHas — 36 akaj. 4acos;

— BHeayauTopHas — 0,1  akajn. 4acos;

— camocTosTenpHas pabora — 107,9 akan. gacos;
— B (popme npakTudeckoit moarotoBku — () akas. gac;

dopma aTTecTaluu - 3a4€eT

3a4eTHRIX eauHuI 144 akan. 4acos, B TOM

AynutopHas 3 =
KOHTaKTHas pabora | 3 £ ®dopMa TeKyLIero
Pasnen/ Tema § (B akaj. gacax) é E{ Bun § KOHTPOJIS Ko
e — = S O | camoCTOATENLHOH | ycmemaeMOCTHM f o0 o
@) g 5 paboThI IIPOMEXXYTOYHOM
Tlexk. nab. | IpaKr. 2'g aTTecTalluu
3aH. 3aH. L =
1. Knaccudukanmus,
Pa3sHOBUIHOCTH KOHCTPYKTUBHBIX
U IEKOPATHBHBIX MaTEPHAJIOB I10
TIPOMCXOXKAECHHUIO, HA3HAYCHUIO U
TEXHOJIOTHYECKUM IIPU3HAKAM
Brimonnenue
MIPaKTHIECKUX IIposepka
1.1 Cocras, cTpoeHue, pabor, KadecTBa OIK-3 1
CBOWCTBA U CTPYKTypa 1 2 4 MPETyCMOTPEHHBIX BBITNIOJTHEHU S OHK-3. 2’
MaTepHajIoB paboueit UHIMBHYalIbHBIX ’
IIPOrpamMMoit 3alaHu’
JCIUILIAHBL
Wroro no pazneny 2 4
2. Metobl uccie10BaHus
METaJUIOB U METAIIIMYECKUX
W3JeNui
Brimonnenue
MIPaKTHIECKUX IIposepka
2.1 ®u3zuko-MexaHuIEeCKUe 3aJaHuH, KadecTBa OIK-3 1
METO/IbI HCCIIEIOBAHS 7 10 | mpemycMOTpeHHBIX BBITIOJTHEHHSI OHK-3‘ 2’
METaJUINYECKUX MaTepHaJIoB paboueit HWHAMBUYaJIbHBIX ’
IIPOrpamMMoit 3a7aHui
JICHUILIAHBL
2.2 Ou3NKO-XUMHUYECKUE 1
METO/Ibl UCCIIEOBaHUSA Brimonuenue
METaJUINYECKUX MIPAKTUYECKUX IIpoBepka
MaTepUaoB. pabor, Ka4ecTBa OIK-3 1
MeTtozabl XMMHKO- 7 10 | mpesycMOTPEHHBIX BBITIOJTHEHU S OIlK- 3' 2’
TepMHUYECKON 00paboTKH paboueit UHJIVBUIYaIbHBIX '
METAJIOB U CIUIABOB U MX IIPOTpaMMOin 3alaHu’
BIIMSIHUE HA CBOMCTBA JUCLIUTUINHBI
METaJUIOB U CIIJIABOB.
Hroro mo paznery 14 20
3. ®u3uKo-MeXaHUYECKUE,
TEXHOJIOTHYECKHE U




3CTETUYECKHE CBOMCTBA

HEMCTAINYCCKUX MaTCPpHUaJIOB

Brinmonnenue
MIPAKTUYECKUX ITposepka
3.1 Ctpoenue, CTpyKTypa U 3a7aHui, KauecTBa OIK-3 1
CBOWCTBA MPUPOIHBIX 8 20 | mpeaycMOTpEHHBIX BBITIOJTHEHUSI OHK-3- 2’
KaMEHHBIX MaTepHaJiOB paboueit WHIMBUY aJIbHBIX ’
IIPOTpaMMOin 3alaHui
JCIUTLTAHBI
Brinonnenune
MPAKTUYECKUX ITposepka
3.2 CtpoeHue, CTpyKTypa U 3aJlaHui, KauecTBa OIK-3 1
CBOICTBa JPEBECHBIX 4 20 MIPeyCMOTPEHHBI BBITIOJTHEHUSI OHK_3- 2,
MarepHasoB X paboueit UHMBHTYalIbHBIX ’
MIPOTPaMMOt 3aJaHmIt
JCIUTLTAHBI
Brinonnenue
MIPAKTUYECKUX ITposepka
3.3 Ctpoenue, CTpyKTypa 1 3aJaHuH, KayecTBa OIK-3.1
CBOICTBa KEpPAMUIECKHIX 4 20 TIPETyCMOTPEHHEI BBITIOJTHEHHSI OHK-3. 2’
MaTepHuasoB X paboueit WHINBUIYATBHBIX ’
IIPOrpamMMoit 3a7aHui
JIUCHUTUINHBI
Brimonnenue
MIPaKTHIECKUX [Iposepka
3.4 Ctpoenue, CTPyKTypa 1 3aJaHuH, KadecTBa OIIK-3.1
CBOMCTBa KOMITO3UTHBIX 4 20 | mpemycMOTpEeHHBI BBIITOJTHEHHS OHK-3. 2’
MaTepHajoB X paboueii WHIUBUIYAJIBHBIX ’
IIPOrpamMMoit 3alaHu’
JIUCHIUTUIAHBI
Hroro no paszneny 20 83,9
HWroro 3a cemectp 36 104 3auéT
Hroro o aucnuminie 36 107,9 3a4eT




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

Peanu3anus paboueit mporpaMmbl IPeyCMAaTPUBACT MCIIOIH30BAaHUE B YICOHOM
MPOIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM TIPOBEACHHMSI 3aHATHI B COYCTAHUH C
BHEAYJIUTOPHON pabOTOM € 11eTbI0 (OPMUPOBAHUS U PA3BUTHS IPO(PECCHOHATLHBIX HABBIKOB
oOyJarouuxcs.

[Tpu oOy4eHMM cTyneHTOB aucuuIUInHe «VccienoBanusi B 00JIACTH Xy10)KECTBEHHOTO
MaTepUaIOBEICHU» CIEAYET OCYLIECTBIATh CIEAYIOLE 00pa30BaTeIbHbIE TEXHOIOIHHU:

1. TpaguimonHsie 00pa3oBaTEIbHBIC TEXHOJOTUH - OPUCHTUPYIOTCS Ha OPTaHU3AIIIO
00pa30BaTeNbHOTO MPOIiecca, IPEANOJIAratoIly0 IPSIMYIO TPAHCIISALNIO 3HAHUM OT
IperoaaBarelis K CTyIeHTY (IPeUMYIIeCTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WLTIOCTPATHBHBIX METOJIOB O0yUCHUS).

@®opMbI yUeOHBIX 3aHATHH C UCIIOIB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

[IpakTrueckoe 3aHsATHE, TOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
0 MPEITIOKEHHOMY QJITOPUTMY.

2. TexHONOTHH TPOOIEMHOTO O0YUEHHUS — OpTaHU3aIsl 00pa30BaTEIBHOTO MPOoLecca,
KOTOpast MPEeroiaraeT HOCTAaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3/JaHNE YIeOHBIX
MPOOJIEMHBIX CUTYAlUi AJIsl CTUMYJIMPOBAHUS aKTUBHO MO3HABATEIBHON ACSITENEHOCTH
CTY/JICHTOB.

DopMbl yu4eOHBIX 3aHATHH C UCIIOJIE30BAHUEM TEXHOJIOTHIA TPOOIIEMHOTO O0yUYeHUSI:

[IpakTuueckoe 3anatue B hopMe NIpaKTUKyMa — OpraHu3anus yueOHoii paboTshl,
HampaBJICHHAs Ha PEIICHUE KOMIUICKCHOW y4eOHO-TI03HABATEIILHOM 3a1auu, TpeOyIomei oT
CTYJICHTa IPUMEHEHHS KaK HAyYHO-TEOPETUUECKIX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3aIus 00pa3oBaTeILHOrO Mpoliecca,
KOTOpasi MPEe/IoyiaraeT akTUBHOE U HEJTMHEHHOE B3aUMO/ICHCTBHE BCEX YUACTHUKOB,
JOCTHKEHHUE Ha ATOW OCHOBE JIMYHOCTHO 3HAYUMOTO JJIsl HUX 00pa30BaTeNIbHOTO pe3yiIbTara.
Hapsiny co cnenuanu3npoBaHHBIMU TEXHOJIOTHSIME TaKOTO PO MPUHIUI HHTEPAKTUBHOCTH
MIPOCIIEKUBACTCS B OOJIBIIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH.
HHTepakTHBHOCTH MOJIpa3yMeBaeT CyObeKT-CyObEKTHBIE OTHOLICHHS B XO/1€
00pa30BaTeNbHOTO MpoIiecca U, Kak CIeCTBUE, POPMUPOBAHUE CaMOPa3BUBAIOIIEHCS
UH(OPMAIMOHHO-PECYPCHOM CpeIbl.

B cBsi3u ¢ nanHbIM (hakTOM, Ha 3aHATHIX MPEyCMOTPEHBI Pa3InYHbIC BUIbI
00pa30BaTeNbHbIX TEXHOJIOTHIA:

- TEXHOJIOTUU UHTETPATUBHOTO 00y4YeHus (coaepxkaTelbHas HHTErpalys, UHTerpanus
TEXHOJIOT M1, METOZI0B, )OPM U T.1.);

- TEXHOJIOTUH Pa3BUBAIOIIETO 00yUeHHS (IEPEHOC YCBOSHHBIX IPUEMOB C
oOyuarolieit 3a71aun Ha HOBYIO, TIOUCK HOBBIX IPUEMOB Y4eOHOM paboThI, yIpaBleHUE CBOCH
yueOHOM IesTeNIbHOCTBIO, PUEMbI 0000ILIEHNUS U T.11.);

- TEXHOJIOTUS MPOOIEMHOTO 00YUCHHS,

- TEXHOJIOTUU aKTUBHOTO U UHTEPAKTUBHOTO 00yueHus (MCclea0BaTeIbCKUN METO,
poJieBasi UMUTALIMS CTyIEHTaMU peaibHON MPo(ecCHOHANBEHOM NeSTEIBHOCTH U Ip.);

- TEXHOJIOTUH KOJUJIEKTUBHOTO U TPYIIIOBOTO O0yUYEHUS;

- TEXHOJIOTUH JIMYHOCTHO-OPUEHTUPOBAHHOTO 00pazoBaHus (MO AEPKKa,
COTPYJIHUYECTBO T.JI.) U APYTHUE;

@Dopmbl yueOHBIX 3aHATHI ¢ UCMOJIB30BAHUEM CIEIIHATM3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHil: MacTep-Kiace - 3T0 ocodasi opMa yueOHOTro 3aHITHS, KOTOpasi OCHOBaHA HA
«MPAKTUYECKUX» ACUCTBUSX MOKa3a M IEMOHCTPAIIMN TBOPUECKOTO PELICHUS ONpeIeIeHHON
MO3HABATENILHON U MPOOJIEeMHON Ne1arornyecko 3agaun. MacTep-Kiacc OTJIMYaeTcst OT
CEMHUHapa TeM, 4TO, BO BPEMs MacTep-Kjiacca BEAyIIUi CIEIUATUCT pacCKa3bIiBaeT U, YTO
emle 6oJiee BaKHO, MMOKA3bIBAET, KAK MPUMEHITh Ha MIPAKTUKE HOBYIO TEXHOJIOTHIO HIIN
METO/I.

4. NudopmManmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH —



opraHu3zaius 00pa3oBaTeIbLHOTO MPOIlecca, OCHOBAHHAS HA IPUMEHEHUU
CIIEIUAIM3UPOBAHHBIX MPOTPAMMHBIX CPeJl U TEXHHYECKUX CPEACTB PabOTHI C
uHpOpManuei.

dopmbl yueOHBIX 3aHATHH ¢ UCIIOJIE30BaHUEM MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL:

- MPaKTUIECKOE 3aHATHE B (hOpME MIPE3CHTAIIMH — MPEACTABIICHUE PE3YJIbTATOB
JIEATEIIbHOCTHU C UCIIOJIb30BAHUEM CIIEHHAIIM3UPOBAHHBIX MPOIPAMMHBIX CPE/I.

6 YueOHO-MeTO HUYECKOE 00ecTieYeHHe CAMOCTOATEIbLHOMH padoThl 00y4arommuxcst

[IpencraBiaeHo B npuiiokeHuu 1.

7 OueHOYHbIE CPeICTBA IS IPOBEACHUS POMEKYTOYHOM aTTeCTAllUN
[IpeacraBiaeHbl B IPUIOKEHUH 2.

8 YuebHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0OecTieyeHHe U CUMILTHHBI

a) OcHoBHAasA JuUTEpaTypa:

1. T'ocynapcTBeHHBIH 3K3aM€eH MO HarpaBieHuto noArotoBku 29.03.04 "Texunonorus
XYJ0’KECTBEHHON 00paboTku MaTepuanoB" (Xyd05KeCTBEHHO-KOHCTPYKTOPCKHH —pasjien).
(Yactp 1): yuebHo-meroauueckoe nocodue [ans By3oB] / C.A. I'aBpuukos, O.B. Bannsiesa,
H.I'. HcaenkoB [u gap.]; Marauroropckuii roc. texuumyeckuit yH-t um. [.M. Hocosa. -
Marnutoropck: MI'TY um. I'. K. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ tutyin. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20106 . - ISBN 978-5-9967-2544-1. -
TekcT: 2JIeKTPOHHBIN.

2. T'ocynapcTBEHHBIN 3K3aMeH MO HarpaBieHUto noarotoBku 29.03.04 "Texunonorus
XYJ0’)KECTBEHHOW 00pabOTKH MaTepHuanoB" (MHKXEHEPHO-TEXHOJOTHYeCKui pazaen). (Yactp 2):
yaeOHo-MeTomdeckoe mocobue [mist By3oB] / C.A. T'aBpumkor, O.B. Banagermesa, H.T.
UcaenkoB [u gap.]; Maruuroropckuii roc. texHudeckuid yH-T uMm. I'. WM. Hocosa. -
Marnurtoropck: MI'TY um. I'. K. Hocoga, 2022. - 1 CD-ROM. - 3arux. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/20107 . - ISBN 978-5-9967- 2543-4. -
TekcT : 3IeKTPOHHBIN.

0) lomoiHUTE IbHAS JIMTEpPaTypa:

1. Texnonorus o06paboTku MaTepuanioB: yueOHoe mocodue /s By30B / JIuBmi
Buxkrop bopucosuu, boiiko FOnus AnekceeBHa, JlprokoBa AHHa DayapioBHa (U Op.|;
oTBeTCTBEeHHBIN pepakTop B. b. JIuBmuil. - Mocksa : FOpaiit, 2024. - 381 c. - (Bricuiee
oOpaszoBanmue). - URL: https://urait.ru/bcode/539748  (nmata 06paH_[eHI/I}IZ 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.

2. XynokecTBeHHas 00pabOTKa MaTepHalioB: TU3aiH, TEXHOJIOTHH, MacTEPCTBO. YacTh
2. Texnonoruyeckas 4acth : yuebHoe nocoodue [ By3os] / O. B. Kaykuna, I'. A. Kacarosa,
E. A. Boithuu [u np.] ; O. B. Kaykuna, I'. A. KacaroBa, E. A. Boitnuu [u 1p.] ;
Marnurtoropckuii roc. Texuuueckuii yH-T uMm. I'. 1I. HocoBa. - Marnutoropck : MI'TY um. I
HU. Hocosa, 2020. - 1 CD-ROM. - 3arn. c¢ Tturya. 23kpa”a. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/2642 . - ISBN 978-5-9967-1808-5. -
TekcT : 27eKTpOHHBIN. - 1aTta oopamenus: 30.03.2026



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
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https://host.megaprolib.net/MP0109/Download/MObject/2642

B) MeToanueckue yKazaHus:
[IpeacraBieHsl B IPUIIOKEHUN 3

r) Ilporpammuoe o0ecnneuenune u UHTEpHET-pecypcebl:

IIporpamMmmuoe oGecrieyenne

Haumenosanue [10 Ne norosopa Cpoxk neiicTBUS JTULEH3UU
MS Ofﬁce 2007 No 135 ot 17.09.2007 O6eccpouHO
Professional
Bpaysep Mozilla CBOOOJTHO
Firefox pacnpoctpansiemoe [10 Oecepomno

cBOOO/IHO
Bpaysep Yandex pacpoctpassiemoe I10 OeccpoyHo
. CcBOOOHO
7Zip pacmpoctpansiemoe 110 Oecepotno
Calculate Linux cBOOOIHO 5ecChOHO
Desktop Xfce pacnpoctpansiemoe [10 P
Linux Calculate CBO6OAHO OeccpouHo
pacrpoctpansiemoe 110
Iéssgrei?kyngndpomt A-1534-24 or 18.12.2026
A 18.12.2024 . e

ousHeca-CTaHaapTHBIN

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca

CchUIKa

MexnyHapoaHast pedeparuBHas u
IOJTHOTEKCTOBAas ClpaBoYHast ©0a3za JaHHBIX
HaY4HbIX U3aHui «Springer Naturey

https://www.nature.com/siteindex

DneKkTpoHHass 0asza TMEepUOAMYECKUX H3JaHUMN
East View Information Services, 0OOO
«ABHC»

https://dlib.eastview.com/

HanmonanpHas
UHPOPMALMOHHO-aHAIUTHYECKAsT ~ CHCTEMa
Poccniickuii MHIEKC HAay4HOrO0 LUTHPOBAHUS
(PMHII)

https://elibrary.ru/project_risc.asp

Poccuiickas T'ocymapcTBeHHass OuOiHOTEKA.
Karanoru

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

DOneKTpoHHbIe pecypcbl Oubmanoreku MITY
um. .M.

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

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUUIIMHBI (MOXYJIs1)

MaTepI/IaJ'IBHO—TeXHI/I‘IeCKOG obecrieyeHne JUCHHUIIIIMHBI BKIIFOYACT:




Y4eOHbIe ayTUTOPHUH IS TPOBECHHS 3aHATHH JIEKIIMOHHOTO THIIA

MynbTUMeIniHBIE CPECTBA XPaHEHHS, TIepelaud U MPeCTaBICHUS HHPOPMALIUH.

Y4ueOHast ayAuToOpus U TPOBEACHNS IPAKTHYECKUX  paboT

OOmenHCTHTYTCKAs yaeOHas 1abopaTopus o 00paboTKe MaTepHaioB

Ayoumopus M15

Macrepckasi KepaMUuKH

Y4eOHast ayuTOpUs JIUIs POBEACHUS yUCOHBIX, TPAKTUYCCKUX M JaOOPATOPHBIX 3aHATUHU, IS
CaMOCTOSITENIbHOM paboThI, Ui TPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIUH, ISl TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOW arrectanuu. Pabodee MecTo mpermoiaBaTelis: NepCOHATbHBIN
KOMIbIOTEp, paboune Mecta oOydarommxcs, Jocka ydeOHas, yueOHas mebenb. Ileub s
00XHUTra KepaMHYeCKHX W3ACIUN, CyMWIbHBIA ImKad, MyQelbHas Tedb, 3JICKTPUICCKHIA
TOHYAPHBIN KpyT, mKad AN XpaHEHHUs] KePaMHUUECKHX KPAacOK, CTEJUIaXH ISl XpaHeHus: pabor,
IJIMHA, [IaMOT, KBapueBbld mecok. Kepamuyeckue kpackw: riazypu, smanu. CTEKH, pe3akw,
CKaJIKH, EMKOCTH JIJIsI BOJIBI INIACTUKOBBIC, Ta3bl IJIACTUKOBBIC, BEJlpa IJIACTUKOBBIC, ITOJICTABKH
U1l pabOT, TYpPHETKH, TKaHM, CUTO, JIMHEWKHU, KUCTU (1IeThHa, Oenka, KOJOHOK). OOpa3ibl
pador.

Ayoumopus M23

Macrepckast 00paboTKH KaMHS

Y4eOHast ayJuTOpUs JIUIs POBEACHUS YUCOHBIX, TPAKTUYCCKUX M JaOOPATOPHBIX 3aHATHHU, IS
CaMOCTOSITENIbHOM paboThI, Ui TPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIUH, ISl TEKYIIETO
KOHTPOJISI U TMPOMEKYTOYHOW arrecTanuu. Pabouee MecTo mpermoiaBaTelis: NepCOHATbHBIN
komneioTep ¢ maketoM MS Office, BeixogoM B MHTEpHET U € JOCTYNIOM B 3JEKTPOHHYIO
nH(POPMAITMOHHO-00pa30BaTEIbHYI0 Cpeay yHUBepcuTera. Pabounme Mecta oOydaromuxcs,
nocka ydeOHasi, ydeOnas meOenb. [lomenouyHbli W JA€KOPATHBHO-OOIUIIOBOYHBIA KaMEHb.
[Monpesnoit cranok CKPH DIAMANTIC A-44 MS; cranox kxamuepesnsii FUBAGML-6;
cranku numMdosanbHO-IospoBanbHbie  CIIITH; cranok s numdoBaHUS — IMIAPOB,

Ui (hOBATBHBIE CTaHKH CI-120; Ui (hOBATBHBIE CTaHKH M\H «mmay,
HACTOJIbHO-CBEPJIMIIbHBIA ~ CTAHOK, CTAHOK HACTOJIbHBIM  TOAPE3HOW; HM3MEPUTEIbHBIN
UHCTPYMCHT.

Ayoumopus M14

Macrepckast pe3Kn KamHs

Cranok kamuepe3Hblii CPK-400, cranok kamHepe3Hslid pyuHoil HacTosibHbIH CKPH; cranok
kamHepe3Hblii FUBAG A-44-M; cranku KC-1A (cTaHOK 1OJSyaBTOMaTHUYECKH) Ui PE3KU
KaMHS B MacjisHOM BaHHE, CBepiawiIbHbIA cTaHOK HC-2; CcTaHOK TOKapHbBIA, CTaHOK
UM (OBATBHO-CPEPUUESCKUN.

Ayoumopus M17

Macrepckast oBeTUpHOM 00pabOTKH MaTepHaioB

YyeOHast ayJuTOpus ISl IPOBEACHUS yUEOHBIX, MPAKTUUECKUX U JaO0OPAaTOPHBIX 3aHATUH, IS
CaMOCTOSITEIIbHON PaboThI, JIJIsl TPYMNIOBBIX U UHAMBUIYAJTbHBIX KOHCYJIbTALUM, ISl TEKYIIETO
KOHTPOJISI U TPOMEXKYTOYHOW arrectanuu. Pabouee MecTo mpemopaBaTensi: MEpCOHATbHBIN
kommpioTep ¢ maketoM MS Office, BeixogoM B MHTEpHET W € JOCTYIIOM B 3JICKTPOHHYIO
uH(GOPMaIMOHHO-00pa30BaTeIbHYI0 Cpeay YyHuBepcuTera. Paboune Mecta oOydaromuxcs,
nocka ydeOHas, ydeOHass meOenb. Amnmaparbl OeH3WMHOBOM maiiku JX-586590 ¢ ropenkoit
CBEpIWIbHBIA CTAHOK, aHKA C MyH3eNsMH, , OopMamiHbl BM26A ¢ HamoJabHBIM PETYIsSTOPOM,
BaJIbI[bl PY4HBIE C peaykTopoM  B-7, BeipyOka nuckoB, mukpockon MBC-10 2033, meun
mydenbHas «CHOJD», TtBepnomep mno bpunemmo mnopratuBHbeiii HBX-0,5, TtHCKH,
nundoBanbHbI cTaHoK, 3nekTporounsio GMT P BEG 700, BeITsDKHOM mIKad C cuCTEMOid
BBITSDKKH, HA0OPBI PYYHBIX HHCTPYMEHTOB, H3MEPUTEITHHBIA HHCTPYMEHT.

Ayoumopus M20

MacTepckas 1o py4HOi 00pabOTKH IPEBECHHBI

YyeOHast ayJuTOpus ISl IPOBENCHUS yUEOHBIX, MPAKTUUECKUX U JaO0OPaTOPHBIX 3aHATUH, IS
CaMOCTOSITEIIbHON PabOThI, JIJIsl TPYMNIIOBBIX U UHAMBUIYAJTbHBIX KOHCYJIbTALUM, ISl TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOI arrectanuu. Pabouee mecto npenoaasarens.Paboune mecta




oOyyaromuxcs, jaocka yudeOHas, ydyeOHas MmeOenb. CaepnuibHbli craHOok HC-2, paboune
CTOJIBI-BEPCTAKU; MHCTPYMEHT JUISl pa3METKHU NWIOMAaTepUalioB: YroJIbHUK, JIMHEWKa; PyYHOU
UHCTPYMEHT: KHUSHKHU, JTIOO3MKH, pyOaHKH, HOKOBKH, CTAMECKH; DJIECKTPOUHCTPYMEHT: JIIpEllb,
7003uK, NUM(MaAIIMHKA; MaTepHabl: HIMOH Pa3HBIX IMOPOJ APEBECHHBI, JPEBECHHA Pa3HBIX
MOpOJ1 APEBEKCHHBI, JIaK, PaCTBOpUTEND, Kiei [IBA, mnudoBanbHas mkypka Ne 6-25.
Ayoumopusa M11

MacTtepckast 1o MexaHudeckoil 00paboTKU APEeBECUHBI

Y4eOHass ayauTopus UIsi TIPOBEACHUS yYEOHBIX, MPAKTHYCCKHX H JIA0OPATOPHBIX 3aHSATHIA.
Cranok ctporansHo-(byroBanpubii CD-4, cranok peiicmycoBbiii CP6-9, cranok dpesepHblit
onnommuuaenbHpid @CII-1, cranokx TtoumnbHO-tLHGoOBaNLHEI 3JI631, cTaHOK 3aTOYHOM
C3TII-600m, cranok yHHBep. OBITOBOM nepeBoobOpabarbiBatonii «HOpMansi»NO10, nuna
nenroyHast JET JWBS-16, ctanok tokaphsiii JET JWL-1442, cranok 111 oBajIbHO-JIEHTOYHBIN
JITIC-2, cranok (opmatHo-packpoeunbiii Tesi-3200, craHok ¢pe3epHblil 1Isl TBYCTOPOHHETO
CHATHA CBECOB, CTAaHOK KPOMKOOOJHWIIOBOYHBIA JUIsI ~ OOJIMIIOBKM KPOMOK, CTaHOK
panuanbHO-cBepawiIbHbId JET JDR-34F, npens, mypymoBepT, CTaHOK (pe3epHblil (pydHOil),
MalIMHa nui@oBagbHas BUOpalroHHas (pyyHas) MallnHa nuiM@oBanbHast IEHTOUHas (py4dHas),
creriep «BOSCHy, an. JIo63uk « MAKITA», 31. nuna (py4Hasi).

Ayoumopusa M13

MacTtepckasi KOMIIBIOTEPHOM Pe3KH MaTEepHUaIoB

Y4eOHast ayuTOpuUs IS IPOBEICHUS yUCOHBIX, MPAKTUICCKUX U JTa00PaTOPHBIX 3aHSITHH, IS
CaMOCTOSITENIbHOM paboThl, AJIsl TPYNIOBBIX U MHIUBUIYaIbHBIX KOHCYJIbTAIMH, IS TEKYLIETrO
KOHTPOJISI M TPOMEKYTOUHOW arrectanuu. Pabodee MmecTo mpemopgaBatelns, pabouue mecrta
oOyuaromuxcsi, yueoHas mebens. Ctanok gpesepusiii AT 1212 ¢ UITY.

Ayoumopus Nel20

MacTtepckast Xy/J105KeCTBEHHOTO YMaTUPOBAHUS

VYyueOHast ayAuTOpus U TPOBEICHHS yIEOHBIX, TPAKTUYECKUX 3aHATHH, JIs1 CAMOCTOSATEIIbHOM
paboThl, MAJI1 TPOBENCHHUS 3aHATUH CEMHHAPCKOTO THMA; I TMPOBEACHUS KYpPCOBOTO
MPOCKTUPOBAHUS  (BBIMOJHEHUSI KYPCOBBIX paboOT); A TMPOBEIACHUS TPYNIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTALMNA; JJISI MPOBEICHUS TEKYIIErOo KOHTPOJS U MPOMEKYTOUHOU
aTTecTanuu: pabodee MECTO MpernojaBates, padodne mecta oOydaromuxcs. CBepiMIbHBINA
cTaHok, neyb MydenbHas-CHOL st o0xura u3aenuii, 3aTOYHOM 1711 TOJTUPOBKH, aHKa-KyO ¢
MyH3EIISIMH, HaK1aK, OOpMaIllnHa, CYyIIMIBHBIN mKad.




IIpunoxenne 1

Y4eOHo-MeTOoAUYECKOE 0OOecTedeHHe CAaMOCTOATEIbHOI padoThl 00yYal0MXCs

[To mucummumue «MccnenoBanust B 00JacTH XyJOKECTBEHHOTO MAaTEpUAIOBEICHUS
IpeaycMOTpEHa ayAWTOpHAas M BHEAyJUTOPHAs CaMOCTOATENbHAas paboTa oO0ydaromuxcs.
AyauTopHas caMOCTOSITeNbHAas paboTa CTYACHTOB IPEIIOJIaracT BBIMOJIHEHHE MPAKTHYECKHX
pabot. 3amaHus U MaTepHuaibl Uil MPAKTHYECKUX PadOT BBIAIOTCS BO BPEMsl YUEOHBIX 3aHATHH.
Ha »Tux e 3aHATHAX OCYHIECTBIACTCS KOHTPOJIb 32 WX BBIOJHEHHWEM M MPAaBUIBHON
opranusanueil padboTsl.

AVINTOpHBIE NPaKTHUYEeCKHE padoThl (AIIP):

Paznen 1. «Knaccuduxanus, pa3HOBHAHOCTH KOHCTPYKTHBHBIX M JI€KOPATHBHBIX
MATEPUAJIOB 0 MPOUCXO0KACHUIO, HA3HAYCHUIO M TEXHOJIOTMYEeCKUM MPU3HAKAM)

AIIP Nel. «M3yueHne NMOHATUH COCTaBa, CTPOEHUS, CBOMCTB U CTPYKTYpbl MaTepUaioB
JUISL BBITIOJTHEHHSI XY0KECTBEHHO-TIPOMBIIIJIEHHBIX U3ICIIHI.

Martepuan urpaetr BaXHYIO pojib B (hOPMHUPOBAHUH MPOMOPIHOHAIBHOIO, MACIITAOHOTO
YU PUTMHUYECKOTO CTPOSI U3AENHS, €r0 TEKTOHUKH U, B KOHEUHOM CUETE, KOMIIO3ULIMU B IEJIOM.
Llenpto JaHHOW MpPaKTUYECKOW paboOThl SBJISETCS MOJMyYyeHHUE HEOOXOIUMBIX 3HAHUHA O
XyJI0’)KECTBEHHOM MaTEpHUaIOBECHUH, O B3aUMOCBSI3U JEKOPATUBHO-IIPUKJIIATHOIO UCKYCCTBA U
MaTepuaioB, O KilacCcU(PHUKAMM ¥ HOMEHKIAType; (U3HKO-XMMHUYECKOH, 3CTETUYECKOU U
AKOJIOTMYECKOW CYIIIHOCTH CBOMCTB Pa3JIMYHBIX MAaT€pUAIOB; OCHOBAaX MPOU3BOACTBA U OINBITA
OPUMEHEHHS MaTepuaioB B  XYAOXKECTBEHHO-POMBIIIJICHHOM TMPOU3BOACTBE OOBEKTOB
JIEKOPAaTUBHOTO XapakTepa JUIsl OCYIIEeCTBICHHS BBIOOpa MaTepuana sl KOHKPETHOTO
Ha3HA4YCHUS.

PaboTta Ha MpakTUYECKOM 3aHSITHU 3aKJIFOYACTCS B H3YUCHUH TEOPETUUYECKOTO MaTepuaia
K J1a0OpaTOpPHO-NIPAKTHUECKUM 3aHSATUSM, U3YUYCHUU MHCTPYKLIMHM K pa3iuYHbIM Ipudopam u
MOATOTOBKE K BBIIOJIHEHUIO JJA00OPATOPHO-TIPAKTUIECKUX padOT

Pazgen 2. «MeToabI HCCJIET0BAHNSA METAJIOB M METAJNIMIYECKHX H31eJTHI

AIIP No2. «M3yuenne (U3HKO-MEXaHWUYECKUX METOJOB HCCIICIOBAHMS METAJUTMYECKUX
MaTepuaioBy». BrionHeHne HHANBUIYAIbHBIX 3a/laHUH, UX oopmIleHuE.

Onpenenuthy TpyHIy METaUIOB, K KOTOPBIM OTHOCHUTCS OOpa3sell CIUIaBa, BBIIBUTH €TI0
Ha3HAYeHHE W BHJbI BO3JCHCTBHII, KOTOPHIM MOXET IMOJABEpPrarbcs HUCCIEIyeMblil oOpasel.
[IpoBecTn wuccnenoBaHUs MEXaHUYECKUX (TIPOYHOCTH, IUIACTUYHOCTH, TBEPAOCTH W T.1.)
3JIEKTPUUYECKUX, MATHUTHBIX, ONITUYECKUX U JPYTMX CBOMCTB MaTEpPHUAIOB U MOKPBITHIM, a TaKXKe
MIPOIIECCOB U SIBIICHUH B HUX, COTJIACHO TIEPEUYHIO JTaOOPATOPHO-MIPAKTHYECKUX PabOT (TIpUMepsI
7a00paTOPHBIX PadOT MPEJCTaBICHBI B NMPUIOKECHHH 3) C IOMOIIBIO CICIHAIN3UPOBAHHOTO
000pyI0BaHuUs: TBEPIOMEPA, MUKPOCKOTA U T.]I.

O6ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepuajia B 3aBUCHMOCTU OT HKCILTYyaTal[MOHHBIX,
XYyJI0)KECTBEHHBIX, TEXHOJIOTHYECCKIX u SKOHOMHUYECKHUX TpeboBaHMit K
XYJ10KECTBEHHO-IIPOMBIIIEHHOMY U3/IEJHIO.

AIIP Ne3. «M3ydeHne (PU3NKO-XMMHUYECKUX METOJIOB HCCICIOBAHUS METAUITMUECKUX
MaTepuaioB. BelmomHeHne MHIUBUYaTbHBIX 3aaHHi, UX 0(OpMIICHHE.

Onpenenuthy TpyHIy METaUIOB, K KOTOPBIM OTHOCHUTCS OOpa3sell CIUIaBa, BBIIBUTH €TI0
Ha3HAYeHHE W BHJbI BO3JCHCTBHUIl, KOTOPHIM MOXET IMOJABEpPrarbcs HUCCIEIyeMblil oOpasel.
[IpoBecTH XUMHUKO-TEPMUYECKYI0O O00pabOTKY METALNTMYCCKUX O0pas3IoB, CIOCOOHOCTh K
KOPpPO3UH, YCTOMYMBOCTH K arpeccCHMBHBIM (pakTopam cpenbl W T.A. JlaHHas rpymnma MeTolI0B
OCHOBaHa Ha W3MEPECHUH (PU3MUECKUX CBOWCTB BEIIECTB, KOTOPHIC TOSBIISIOTCS WU U3MEHSIOTCS
B PE3yJIbTaTe XUMHUYECKUX PEAKIIUI.

O06ocHOBaTh BHIOOP TOTO WJIM MHOTO MaTepuajja B 3aBUCHMOCTH OT IKCILTyaTaI[MOHHBIX,
XYyJ10KECTBEHHBIX, TEXHOJIOTHYSCKHUX Hu 9KOHOMHYECKHUX TpeOOBaHM K
XYyJ105KE€CTBEHHO-IIPOMBIIUIEHHOMY U3JIEJIHIO.




Paznen 3. «®u3nko-mMexaHnyeckue, TEXHOJIOTHUECKHEe M ICTeTHYeCKHe CBOHCTBA
HEMETAJIMYEeCKHX MATePHAJIOB»

AIIP Ne4. «M3yueHue CTpOEHHUs, CTPYKTYpbl U CBOMCTB MNPUPOIHBIX KaMEHHBIX
MaTEpUaIOB»

BbINOMHUTE psii MpakTUYECKUX 3aJaHM, 110 HCCIEIOBaHUIO, CTPOEHUS, CTPYKTYPhl U
CBOWCTB IPUPOJHBIX KAMEHHBIX MaTEpUaJIOB, IPEIYCMOTPEHHBIX JaHHOM paboyel mporpamMmmoin
(mepeyeHb MPUMEPHBIX JTA0OPATOPHO-NIPAKTHUECKUX PA0OT MPEJCTaBICH B MPUIOKEHUU 3)

O06ocHoBaTh BBHIOOP TOrO MJIM MHOTO MaTepHaja B 3aBUCHMOCTU OT 3KCILUTyaTallMOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJOTMYECKUX u SKOHOMUYECKUX TpeOoBaHU K
XY 0’KECTBEHHO-ITPOMBIIIJIEHHOMY U3JEIIHIO.

ATIIP Ne 5. «M3ydeHne cTpOeHUs, CTPYKTYPbI U CBOMCTB KEPAMUYECKUX MATEPUAIIOBY»

BbINOMHUTE psifi MPaKTUYECKUX 3aJaHMM, 110 MCCIENOBAHUIO, CTPOCHMS, CTPYKTYPBI U
CBOWCTB KEpaMHUYECKUX MAaTepHajoB, TIPEIyCMOTPEHHBIX JJaHHOW pabodell mporpaMmmon
(mepeyeHb MPUMEPHBIX JIA0OPATOPHO-IIPAKTUYECKUX pAaOOT MPEICTaBIIEH B IPUIIOKEHUH 3).

O6ocHOBaTh BBHIOOP TOTO MM MHOTO MaTepHala B 3aBHCHMOCTH OT JKCILTyaTallMOHHBIX,
XYZ0’KECTBEHHBIX, TEXHOJIOTHYECKHUX u YKOHOMUYECKUX TpeGoBaHUI K
XYJ10KECTBEHHO-IIPOMBIIIIEHHOMY U3/IENHIO.

AIIP 6. «M3ydeHne cTpoeHUs, CTPYKTYpPbI U CBOMCTB KOMIIO3UTHBIX MATEPHAIIOBY.

BbINOMHUTE psii MpakTUYECKUX 3aJaHM, 110 HCCIEIOBaHUIO, CTPOEHUS, CTPYKTYPhl U
CBOWCTB KOMIIO3UTHBIX MAaTepHalloB, IPEeIyCMOTPEHHbIX JaHHOM paloueil mnporpammoi
(mepeyeHb MPUMEPHBIX JTA0OPATOPHO-TIPAKTUUECKUX Pa0OT MPEJCTaBICH B MPUIOKEHUU 3)

O06ocHoBaTh BBHIOOP TOrO MJIM MHOTO MaTepHaja B 3aBUCHMOCTH OT 3KCILIyaTallMOHHBIX,
XYJI0’)KECTBEHHBIX, TEXHOJOTMYECKHUX u SKOHOMUYECKUX TpeOoBaHU K
XY 0’KECTBEHHO-ITPOMBIIIJIEHHOMY U3EIHIO.

NuauBuayaabHble foMamnue 3aganus (M/13):
JInist opraHu3ayy CaMOCTOSATENIEHOW Pa0OThl HEOOXOAUMBI CIIEIYIOUINE YCIOBHS:
- TOTOBHOCTb CTYJIEHTOB K CAMOCTOATEILHOMY TPY.Y;
- MOTHBAIUS TIOJTyUYCHUSI 3HAHU;
- HAJIMYUE U JOCTYMHOCTh BCEr0 HEOOXOUMOTr0 yueOHO-METOINYECKOT0 MaTepraa;
- CHCTEMA PETYJISIPHOTO KOHTPOJISI KA4eCTBA BBHITTOJIHEHHON CaMOCTOSTEILHOM PabOTHI;
- KOHCYJIbTAlIMOHHASI TOMOIIIb [TPETIOAaBaTENsl.
AKTUBHAsE caMoOCTOsIT€NbHAs paboTa CTYACHTOB BO3MOXXHA TOJBKO TMPU HAIMYUU
CepbE3HON U yCcTOMUMBON MOTHBAIMU. CaMblil CUIIBHBIN MOTHBUPYIOIIHH (HaKTOp — MOJATOTOBKA
K JanbpHeinen 3¢ GeKTHBHON MpodecCHOHANTBHON NesITeTbHOCTH.

Paznen 1. «Knaccupukanusi, pa3HOBHIHOCTH KOHCTPYKTMBHBIX M JeKOPATHBHBIX
MaTepHaJIOB 110 NPOUCXOKICHHUIO, HA3HAYECHUIO U TEXHOJIOTHYeCKHM NPU3HAKAM»

N3 Nel. «M3ydeHue MoHSATUN COCTaBa, CTPOCHMS, CBOMCTB M CTPYKTYpPhl MaTepUaioB
JUTS1 BBIMIOJTHEHUS XY10KECTBEHHO-IIPOMBIIIEHHBIX U3,

Haiitu ¥ u3yuuTh B yuyeOHON, HayyHOH JIMTEpaType U WHTEPHETE JOINOJIHUTEIbHYIO
uHGOPMAIIMIO TIO0 33JIaHHON TeMe, MOATOTOBUTCSA K BHIIOJHEHUIO JIaOOPAaTOPHO-MPAKTHUECKUX
pabort

Pazpnen 2. «MeToabl MccIe0BAHUA METAJLJIOB U METAJUIHYECKUX M31eJINiD)

N3 Ne2. «3ydyenue (HpU3MKO-MEXaHUYECKUX METOJIOB HCCIICIOBAHUS METANTUYECKUX
MaTepuaioBy». BrilonHeHne HHANBUIYAIbHBIX 3a/laHUH, UX oopmIleHuE.

Haiitu ¥ u3yuuTh B yuyeOHOW, HayyHOH JIMUTEpAaType U WHTEPHETE JOINOJIHUTEIbHYIO
uHGOPMAIIUIO 0 33/IaHHOI TeMe.

OnpenenuTs TpyIny METAIOB, K KOTOPHIM OTHOCHUTCS 0Opasell CIlIaBa, BBISIBUTH €ro
Ha3HAYeHHE W BHJbI BO3JCHCTBHIl, KOTOPHIM MOXET IMOJABEpPrarbcs HUCCIEIyeMblil oOpasell.
[IpoBectn wuccnenoBaHUsl MEXaHUYECKUX (IPOYHOCTh, IUIACTUYHOCTb, TBEPAOCTH MU T.1.)
3JIEKTPUUYECKUX, MATHUTHBIX, ONITUYECKUX U JPYTMX CBOMCTB MaTEpPHUAIOB U MOKPBITHI, a TaKXKe



IPOLIECCOB U SIBJICHHUH B HUX, COTJIACHO MEPEYHIO Ja00PaTOPHO-TIPAKTUYECKUX Pa0OT (TIPHUMEpEI
7a00paTOpHBIX PabOT MPENCTaBICHBl B NMPHIIOKEHUH 3) C MOMOIIBIO CHEIHATH3UPOBAHHOTO
000pyIOBaHUs: TBEPAOMEPA, MUKPOCKOIA U T.]I.

O6ocHOBaTh BBHIOOpP TOTO MM MHOTO MaTepHaja B 3aBHCHMOCTH OT JKCILTyaTallMOHHBIX,
XY/10’)KECTBEHHBIX, TEXHOJOTMYECKUX u KOHOMHUYECKUX TpeboBaHU K
XY0KE€CTBEHHO-TIPOMBIIIIICHHOMY H3/IEIHIO.

N3 Ne3. «M3yueHue (U3NKO-XMMHYECKHX METOJIOB HCCIIEAOBAHHUS METAJUINYECKHX
MaTCcpHraJIoB. Brmonnenne HHIAUWBUAYAJIbHBIX 3aHaHHﬁ, ux O(bOpMJ'IeHI/IG.

Haiitn u w3y4uts B y4eOHOW, Hay4yHOH IJUTEpaType W HHTEPHETE JOMOJHHUTEIHHYIO
UH(OPMALINIO TIO 33J]aHHOM TeEMe.

OnpenenuTts rpymnny METaIOB, K KOTOPbIM OTHOCUTCS oOpasell CIUIaBa, BBISIBUTH €ro
Ha3HAueHHE M BUABI BO3ICHCTBUH, KOTOPHIM MOXET IOABEPIaThCs HCCIEAyeMbli oOpaserl.
[IpoBecTH XHMHUKO-TEPMHYECKYI0 OOpabOTKy METaIIMYECKUX O00pas3loB, CIOCOOHOCTh K
KOpPpO3UH, YCTOMYMBOCTU K arpeccUBHbIM (akTopaMm cpenbl W T.A. JlaHHas rpynma MeToJI0B
OCHOBaHa Ha MU3MEPEHHH (PU3NUECKUX CBOMCTB BELIECTB, KOTOPHIC MOSBIISIOTCS WIH U3MEHSIOTCS
B pE3yJIbTaTE XUMUYECKUX PEAKLIHI.

O6ocHoBaTh BBHIOOP TOrO MJIM MHOTO MaTepHaja B 3aBUCHUMOCTH OT 3KCILUTyaTallMOHHBIX,
XYO0XKXCCTBCHHBIX, TEXHOJIOT'MYCCKUX u S3KOHOMHYECCKHUX Tp€6OBaHI/If/'I K
XY10’KECTBEHHO-TIPOMBIIITICHHOMY U3/CIHIO.

Paznen 3. «®Pu3NKO-MeXaHUYECKHE, TEXHOJIOTHYECKHE M ICTETHYECKHE CBOMCTBA
HeMeTAIMYEeCKHUX MATePHAJIOB»

N3 Ned. «M3yueHue CTpOEHHs, CTPYKTypbl M CBOWCTB IIPUPOJHBIX KAMEHHBIX
MaTepHaIoB»

Haiitu u u3yuuth B yueOHOH, HayyHOW JMTEpaType M HHTEPHETE JOIOJHHUTEIbHYIO
UH(OPMALINIO TIO 33J]aHHOM TeEMe.

BbINOMHUTE psifi MPAaKTUYECKUX 3aJaHMM, 110 MCCIENOBAHUIO, CTPOCHMS, CTPYKTYPBI U
CBOWCTB MPHUPOTHBIX KAMEHHBIX MaTEpUAJIOB, IPEIYCMOTPEHHBIX JaHHOH pabodel mporpaMmMon
(mepeyeHb MPUMEPHBIX JIAOOPATOPHO-IIPAKTUYECKUX pabOT MPEICTABICH B IPUIIOKEHUHU 3)

O6ocHOBaTh BBHIOOpP TOTO MM MHOTO MaTepHaja B 3aBHCHMOCTH OT JKCILTyaTallMOHHBIX,
XYZ0’KECTBEHHBIX, TE€XHOJIOTHYECKHUX u YKOHOMUYECKUX TpeGoBaHUI K
XYJ10KECTBEHHO-IIPOMBIIIEHHOMY U3/IENHIO.

N3 Ne 5. «M3yueHue cTpoeHus1, CTPYKTYpPbl U CBOMCTB KEPAMHUECKUX MATEPUATIOB)

Haiitu ¥ u3yuuTh B yuyeOHON, HayyHOH JIMUTEpAaType U WHTEPHETE JOINOJIHUTEIbHYIO
UH(POPMALIMIO IO 33J]aHHOM TeMe.

BbINONMHUTE psiA NPaKTUYECKUX 3aJaHUM, IO MCCIENOBAHMIO, CTPOCHMS, CTPYKTYPBI U
CBOWCTB KEpaMHMUYECKUX MaTepuajoB, MPEIyCMOTPEHHBIX JaHHOW pabouell mporpammoin
(mepedeHb NPUMEPHBIX JIA0OPATOPHO-IIPAKTUUECKUX PA0OT MPEICTABIECH B IPUIOKEHHUH 3).

O06ocHoBaTh BBHIOOP TOrO MJIM MHOTO MaTepHaa B 3aBUCHMOCTH OT 3KCILTyaTallMOHHBIX,
XYJ10KECTBEHHBIX, TEXHOJIOTMYECKUX u SKOHOMHUYECKUX TpeOoBaHU K
XY 0’KECTBEHHO-ITPOMBIIIJIEHHOMY U3JEIHIO.

N3 6. «3yuenue cTpoeHusl, CTPYKTypbl U CBOMCTB KOMIIO3UTHBIX MaTEPUAIIOBY.

Haiitu u u3yuuth B yueOHOH, HayyHOW JMTEpaType M HHTEPHETE JOIOJHHUTEIbHYIO
UH(OPMALINIO TIO 3aJJaHHOM TeEMe.

BbINOMHUTE psifi MPAaKTUYECKUX 3aJaHMM, 110 HCCIENOBAHUIO, CTPOCHMS, CTPYKTYPBI U
CBOWCTB KOMIIO3UTHBIX MAaTEpHAJIOB, IPEIyCMOTPEHHBIX MHaHHOW paboueil mporpammon
(mepeyeHb MPUMEPHBIX JIAOOPATOPHO-IIPAKTUYECKUX pabOT MPEICTABICH B IPUIIOKEHUHU 3)

O6ocHOBaTh BBHIOOpP TOTO MM MHOTO MaTepHaja B 3aBHCHMOCTH OT JKCILTyaTallMOHHBIX,
XYZ0’KECTBEHHBIX, TEXHOJIOTHYECKHUX u YKOHOMUYECKUX TpeGoBaHUI K
XYJ10KECTBEHHO-IIPOMBIIIIEHHOMY U3/ENHIO.



I[Mpuaoxenune 2

a) [lnanupyemble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeICTBA /IJIsl NMPOBeIeHUs!
NMPOMEKYTOYHOI aTTeCTAUMU: OLEHOYHBIE CPEICTBa MO HHIUKaTOpaM (OopMUPYEMO(bIX)
komneteHmu(uit) npeacrasieHsl B POC k OOIL

0) Ilopsanok mpoBeleHHs NMPOMEKYTOYHOH ATTECTALMH, NMOKA3aTeJId M KPHUTEPHH
OlLlCHMBAHUS:
[Ipomexxyrounas

mucauiummae  «MccaemoBanust B 00dacTH

XYOOXKXECTBCHHOTO MATCPUAIOBECACHUA) BKIHOYACT TCEOPCTUYUYCCKHUE BOIIPOCHI, ITO3BOJIAOIINC
OLICHUTL YPOBCHb YCBOCHUS O6y‘laI-OH_II/IMI/IC$I 3HaHI/II71, n J1a6opaTopHo—npaKTquc1<He 3aJaHusd,

aTTeCTanuid 10

BBISBJISIFOIINE CTENEHb CPOPMUPOBAHHOCTU MPO(ECCHOHANBHBIX KOMIETEHIIUM, POBOAUTCS B
dbopme 3ayera. 3aueT NMPOBOAUTCS B (popMe KOMITbIOTEpHOrO TecTupoBaHus. Ha tectupoBanum
UCTIOJIB3YIOTCS 33/IaHUS CISIYIOIINX TUIIOB

—  3aKpBITHIE C BELIOOPOM OJTHOTO OTBETA;

—  3aKpBITOTO HAa YCTAHOBJIICHHUE MOCIIEI0BATEIBHOCTH;

—  3aKpBHITHIC Ha YCTAaHOBJICHHE COOTBETCTBUS;

—  OTKPBITHIE C Pa3BEPHYTHIM OTBETOM;

—  KOMOMHHMPOBaHHBIE 33JaHUs C BEIOOPOM OJHOTO OTBETa M 0OOCHOBAaHMEM BHIOOPA;

— KOMOMHHMpOBaHHBIC 3a/IaHUSI C BBHIOOPOM HECKOJBKHX OTBETOB M OOOCHOBaHHEM
BBIOOpA.

TectupoBanue

IMpOBOAUTCA B KOMIIBIOTCPpHOM

YTBEPKACHHBIM pacnucanueM. TecT BkitouyaeT 20 3ananui, u3 kotopbix 10 3amanuii 6a3oBoro

Kjlacce B COOTBETCTBHH C
YPOBHSI CIIO)KHOCTH, 7 — MOBBIIMIEHHOTO; 3 — BBICOKOTO. [IpOJOIKUTEIIEHOCTS TECTUPOBAHHUS
cocrasiset 1-1,5 gaca.

Ka)l([[blﬁ THUII TECTOBOT'O 3aaHNA UMECT CBOU YK8,38,HI/IH nu KpI/ITepI/II/I OLICHHUBAHUA.

VkazaHus 10 OLICHUBAHUIO PesynbTar oneHMBaHuA

3amaHue 3aKpPBHITOrO THITA C BEIOOPOM OJTHOTO
[TonHOE coBmajieHue ¢ BEpPHBIM OTBETOM OlleHHUBaeTcs |
BapHaHTa OTBETa CYUTACTCS BEPHBIM, €CIIH

0aJsIoM; HEBEpHBIH OTBET WIIK €ro OTcyTcTBHE - 0 0aIIoB
MPABIJIBHO YKa3aH OTBET

3aI[aHI/Ie 3aKpBITOI'O THUIIA HA YCTAHOBJICHUE

COOTBETCTBUA CUNUTACTCA BEPHBIM, €CIIN
IlomHoe COBINAaACHUC C BEPHBIM OTBETOM OLICHNBACTCA 1

MpaBUJIbHO YCTAHOBJICHBI BCE COOTBCTCTBUSA o
6aJ'IJ'IOM; HEBCPHBIN OTBET UJIU €r0 OTCYTCTBUC - 0 OamioB

(To3uIIH U3 OTHOTO CTONIOIA BEPHO
COIIOCTABJICHBI C TIO3UIMSIMA APYTOTO)

3aI[aHI/Ie 3aKpBITOI'O THUIIAa HA YCTAHOBJICHUE

MOCJICAOBATCIIBHOCTHU CUUTACTCS BEPHBIM, €CJIU
IMpaBUJIbHO YKa3aHa BCs IMMOCICA0BATCIbHOCTD
CUNTACTCA BEPHBIM, €CJIM MMPABUJIBHO YKa3aHa BCA
OCJICA0OBATCIBHOCTD LII/I(I)p

[TonHOE coBmajieHue ¢ BEpHBIM OTBETOM OlleHHUBaeTcs |
0aJIoM; eCIIU JIOIYIIEHbI OIIMOKU MK OTBET OTCYTCTBYET - 0
OannoB

3ajanre KOMOMHUPOBAHHOTO THIIA C BBIOOPOM
OJTHOTO BEPHOTO OTBETA U3 TPEUIOKEHHBIX C
000CHOBaHHEM BBIOOPA OTBETA CYUTACTCS BEPHBIM,
€CITM NIPaBWIBHO yKa3aHa nugpa 1 NpUBEICHBI
KOPPEKTHBIE apI'yMEHTBI, HCIIOJIb3yeMbIe TIPH
BEIOOpE OTBETa

[TonHblil npaBUIBHBIN OTBET HA 3aJaHUE OLIEHUBAETCS 3
0amamMu; eciy JOMyIIeHa OJJHA OITHOKa/HETOYHOCTH/OTBET
TIPaBUJIBHBIN, HO HE MMOMHBIHN - | Oarur, eciu mormymieHo ooee
OJIHOM OITMOKN/OTBET HETIPABHIBHBII/OTBET OTCYTCTBYET - 0
OaioB

3ajanre KOMOMHUPOBAHHOTO THIIA C BHIOOPOM
HECKOJIKUX BAPHAaHTOB OTBETA U3 IPEIOKEHHBIX

ITonHBII NpaBUIBHBIN OTBET HA 3a/laHHE OIICHUBaeTcs 3
0aJutaMu; eciu JO0MyIICHA OJJHa OIHOKa/HETOUHOCTh/OTBET




VkazaHus 1o OLICHUBAaHHUIO PCSyJ'ILTaT OLICHHUBAHUA

¢ 000CHOBaHKEM BBIOOPA OTBETOB CUUTACTCS NIPaBUJIBHBINA, HO HE MOJHBIH - 1 6asu1, eciiu JomylieHo Oojee
BEPHBIM, €CIIH IIPaBUJIbHO yKa3aHa nudpa u OJTHOIT OIIMOKHU/OTBET HENPABUIIBHBINA/OTBET OTCYTCTBYET - 0
[IPUBEICHbl KOPPEKTHBIE APIYMEHTHI, OannoB

HCIIOJIb3yCMbIC IIPH BLI60pC OTBCTa

ITonHBII NpaBUIBHBIN OTBET HA 3a/laHHE OIICHUBaeTcs 3

0astaMu; eCiu JOMyIICHA OJHa OIHOKa/HETOYHOCTh/OTBET
3ajaHne OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM

NIPaBUJIBHBINA, HO HE MOJHBIH - 1 6asu1, eciiu JomylieHo Oojee
CUHMTACTCSI BEPHBIM, €CJIH OTBET COBIIAJACT C

OJTHOI OIIMOKHU/OTBET HENPABHIIBHBINA/OTBET OTCYTCTBYET - 0
STAJIOHHBIM TI0 COJEP>KaHUIO U MOJTHOTE
OayutoB. JlomyckaroTcst HHbIe (OPMYIHPOBKH OTBETA, HE

HCKaXXarmue €ro CMbICjIa

Pe3yJII>TaTI>I TECTUPOBAHUA OLUCHHUBAIOTCA CJICAYIOIIIUM 06pa30M:

— Ha OILEHKY «3a4Te€H0» — OOyYarolMiicsS IEMOHCTPHPYET, YTO 00JIagaeT CHUCTEMOU
3HAHMA W BIIAJICCT OMNPEICICHHBIMU YMEHUSMH, KOTOpPBIC 3aKIIOYAOTCS B CIIOCOOHOCTH K
OCYIIECTBIICHUIO KOMILJIEKCHOTO TIOMCKA, aHajih3a W HWHTeprnpeTanuu HHPOpMAIUH IO
OTIpEe/ICICHHON TeMe; YCTAaHOBJIICHHUIO CBS3€H, HHTErpallid, HCIIOJIb30BAHHUIO MaTepuana u3
pasHBIX pa3/eyoB U TeM [UIsl pEIIeHUs MOCTaBIEHHOW 3anaud. Pe3ynbrar TecTHpoBaHHUS HE
meHee 60% OamioB CBUIETENLCTBYET O JIOCTATOYHOM YpOBHE c(HOpMHpPOBAaHHOCTH
KOMITETCHITUH(Hi1);

— Ha OLIEHKY «He 3a4TeH0» — oOydyarouuiics He o0janaeT HeOOXOAMMON CHCTEMOM
3HAaHUHA U HE BIaJieeT HEOOXOAMMBIMU MPAKTHUYECKUMU YMEHUSMH, HE CIIOCOOEH MOHUMATh U
UHTEPIIPETHPOBATh OCBOCHHYIO HH(popManuio. Pesynbrar TectupoBanus menee 60% OamioB
CBUJICTENLCTBYET O HEIOCTATOYHOM YPOBHE C(HOPMHUPOBAHHOCTH KOMIETEHIIUU(UH).




[Mpuaoxenune 3

MeToanueckue YKazaHudA MO BBINMOJHEHUIO MPAKTUICCKHUX p360T o JTMCUUIIJINHE
«Hccaenopanus B o0JacTn XYAOKECTBEHHOI'0O MaTECPHUAJTOBECACHU S

OcHOBHOM 11eNIbI0 TUCHUIUTHHBI (MOoayJs) «MccnenoBanust B 001aCTH Xy/105KECTBEHHOTO
MaTepuajoOBECHUS», SBISETCA IMOATOTOBKA CIELUUATINCTOB, BJIAJCIONIMX 3HAHUSMHU IS
pEUICHHS WHKCHEPHBIX M HAYYHO-UCCIICIOBATEILCKUX 3a]1a4, UMCIOIINX TOHATHE 00 OCHOBHBIX
METOJIaX MCCIEAOBAHMSI MaTepUANIOB, MPUHIMIAX pabOThl HCMHOJIB3YEMOro OO0OpYyIOBaHUS U
npuOOPOB, a 0 METOAMKE OOPAOOTKHU PE3yIbTaTOB UCCIICOBAHMSL.

3amayamMu TUCITUIUIMHBI SBIISIOTCS:

- TIOJNlyYEHWE W 3aKPEIUICHHE TEOPETUYCCKUX M MPAKTHYCCKHX 3HAHWA B 00JIACTH
busznueckux M (HU3NKO-XMMHYECKHUX SIBIICHUN U TPOIIECCOB, JEKAIIMX B OCHOBE Haubolee
BaXHBIX METOJIOB WCCIICAOBAHUS COCTaBa, CTPYKTYPhI M CBOHCTB MAaTEpHUajoOB, a TaKke
HNOKPBITUM U sBIEHUH B HUX ((QU3MKO-MEXaHMYECKHX HCHBITAaHUHM, OmpeeNeHus

TEI0(QU3NUECKUX, AIEKTPUYECKUX, MAarHuTHBIX, ONTHYECKUX W CIIELAaIbHBIX
(YHKLIHOHAJIBHBIX CBOWCTB MaTE€PUAIOB U MOKPBITHH U CTPYKTYPHBIX METOJIOB UX UCCIIEIOBAHUS
- CIEKTPOCKOIINH, MUKPOCKOIINH, T(PpaKTOMETPHUH, TEPMHUYECKOTO aHanu3a,

Macc-CIEKTPOCKOIUU U XpoMaTorpaduu u T.1.);

- TIOHMMAaHHWE TPHUHIUIIOB YCTPOMCTBA M PadOTHI THUIIOBBIX NMPUOOPOB M aIllaparyphl,
UCIIONIB3YEMBIX B JAaHHBIX METOJaX, CIOCOOOB NPUIOTOBJICHHS M MOATOTOBKH OOpa3lioB,
00paboOTKM W aHAlIM3a PETHCTPUPYEMBIX XAPAKTEPUCTUK M MCTOYHUKOB BO3MOXKHBIX ONIHMOOK,
onpeaesieHUs TOYHOCTH SKCIIEPUMEHTOB M UX OTPaHUYCHMUIA;

-IpUOOpEeTeHNEe 3HAHUW U HABBIKOB II0 OIICHKE BO3MOXHOCTEH METOAOB U HX
MPaKTUYECKOMY MCIIOJIb30BAHUIO B UCCIIEOBAHUHN MaTEPHUAJIOB PA3IMYHON NPUPO/IbI, TPOLIECCOB
U SIBJICHUM B HUX.

ITo cBoeMy coliepKaHHIO M HANIPABICHHUIO MPAKTHUECKUE 3aHSATHS MPU3BAHBI 00ECTICUNTh
MoJly4yeHue yriyOJeHHBIX 3HAHUM MO UCCIEeIOBAaHUIO MAaTEpUAIOB B 00JIACTH XYI0KECTBEHHOTO
MaTepuaioBeaeHus. llpy BBINOJHEHMM MNPAKTUYECKUX 3aJaHUN CTYJEHTaMH BBIIIOJIHAETCS
MUCHbMEHHBIN OTUeT. B 0TYET pekoMeH1yeTCs BKII0YaTh HAMMEHOBAHHE U LIEb paOdO0ThI, KpaTKHe
o0mue cBeieHus 00 MCCIENyeMOM MarepHaje M TeXHHYeCKHe TpeOOBaHWs K HEMY, KpaTKOe
OIKMCaHKE ATAIOB BBIOJIHEHHOW pabOTHI (10 HEOOXOAMMOCTH), UCIIOJIB3YEMOT0 000pYyI0BaHUS
U TpuOOpPOB, METOAMK HCHBITaHWH. Takke B OTYeTe MOJDKEH OBITh BBHIMOJHEH aHAIU3
pe3yabTaTOB paObOTHI ¢ OOIIMMH BHIBOAAMU U PEKOMEHIAIUSIMHU.

Bce MaTepuajbl I10 XMMHUYECKOM OCHOBE ACIITCA Ha MOBC OCHOBHBIC TIPYHIIBI -
MCTaJUIMYECKHE U HeMeTalmmdeckue. K MeTammndeckum MarcepraiaM OTHOCATCA MCTAJJIBI U UX
cIuIaBbl. MeTajabl COCTaBIAIOT Oojiee 2/3 BCeX M3BECTHBIX XHMHUYECKHX JJIEMEHTOB. B cBOIO
o4ucpeab, MCTANIMYCCKUC MaATCpHaIbl ACIATCA Ha YCPHBIC W ILBCTHBIC. K YCPHBIM OTHOCATCHA
JKCJIC30 U CIJIaBbl Ha €0 OCHOBC — CTAJIM U YYTI'YHBI. Bce ocranbHbIe MeTalIbl OTHOCSTCS K
IIBCTHBIM. YucTeIe METalIbl O6HaI[aIOT HU3KUMH MEXAQHHYSCKHMMH CBOMCTBaMU IIO CpaBHCHHIO
CO CIlJIaBaMH, U IIO3TOMY UX IIPUMCHCHHUC OIPAaHUYUBACTCA TCMU CIIYUAsIMHU, KOT A H€O6XOI[I/IMO
HCIIOJB30BaTh HX CIICIHAJIBHBIC CBOMCTBa (HaHpI/IMep, MAar"suTHBIC WJIH BHGKTpI/I‘-IeCKI/Ie).
HpaKTI/I‘{GCKOG 3HAYCHUC PA3JIMYHbIX MCTAJIJIOB HEC OAMHAKOBO.

KpOMe MCTAJUIMYCCKUX, B MNPOMBINUICHHOCTH 3HAYUTCIIBHOC MCCTO 3aHHUMAIOT
pa3IndIHbIC HCMCTAJNIMYCCKHUC MATCpHalibl — INIACTMACCBhI, K€paMHUKa, PC3HMHA, KOMIIO3UTHBLIC
MaTcepualibl U Op. Hx IMPOU3BOACTBO MW MNPUMCHCHHEC PA3BUBACTCA B HACTOALICC BpPEMA
OIICPCIKAOIHUMHU TCMIIAMU 110 CPABHCHHUIO C MCTAINIMYCCKUMU MaTCpUaJIaMU.



Ilepeuens HeKOMOpPbLIX _NPUMEDHLIX __NPAKMUYECKUX __padom __Nno__ OUCUUNIUHE
«HUccnedosanusn 6 0d1acmu Xy004cecmeeHHo20 MaAmepudaioseoeHus)

Jlabopamopuo -npakmuueckas paboma Ne 1
Tema: Onpedenenue meepoocmu memaniioe

Henb paborel: M3yunth cxembl HCHObITaHUS TBepAOCTH no bpunemno, Buxkepcy,
Poxksemny

TBeprocTh SBISIETCS OJHOM M3 CaMbIX BaXXHBIX M PacIpOCTPAHEHHBIX XapPaKTEPUCTUK
MEXaHUYECKUX CBOWCTB METAVIOB M CIUIABOB M 3aBHCUT OT MX XHMMHUYECKOTO COCTaBa U
TepMUYECKOi 00padoTku. 1o TBepAOCTH CyIAT O KauyecTBe MaTepualia, IPaBUIBHOCTH BbIOOpa U
BBIMIOJTHEHHSI TOM WJIM WHOM TepMmHYeckod oOpa®oTku. OmpenerneHne TBEPIOCTH SBISETCS
HaubOosee UIMPOKO pacHpOCTPAaHEHHBIM METOJOM HCIBITAHHWS METAIJIOB U  CIUIABOB,
MO3BOJIAIOIIMM B OOJNBIIMHCTBE CllydaeB ©0e3 pas3pylleHUs W3AeIUs W HM3TOTOBIICHUS
CHeHATBHBIX 00pa3loB CyIUTh O KauecTBe M3/enus. JlaHHbI METO HE BBI3BIBAECT CEPHE3HOTO
MOBPEXKJACHUS UCIIBITYEMOI0 MaTepuarna.

[lon TBEpAOCTHIO MOHMMAIOT CIIOCOOHOCTH MaTepuajia CONPOTUBIATHCSA IJIACTHUECKOMN
WK yIpyro nedopmanuy npu BHEAPEHUU B HETO Apyroro Ooisiee TBepaoro tena. CymecTByoT
CJIETYIOIINE METO/Ibl OIIPEEIICHUS TBEPIOCTH:

- TBEPAOCTh IPU BABIMBaHUH (MAaKpO- U MUKPOTBEPIOCTD);
- TBEPAOCTH IPU LAparaHuu;

— TBEPAOCTh IPU YIIPYTOM OTCKOKE IIapHKa;

— TBEPAOCTH MPHU YIIPYTrOM B/IaBIMBaHUU.

B 3aBojackoii u 1abopaTopHON NPAKTHKE HIMPOKOE PACHPOCTPAHEHUE IMOJIYUUIT METO[
ompezeNieHus TBEPAOCTH Mpu BAaBiauBaHUU. OH mpocT, He TpeOyeT BBICOKOHM KBamu(puUKalUU
orepaTopa, He IPUBOAUT K NOpYE U3ZEIUs, I03TOMY HE3aMEHUM B IPpou3BoACTBE. CylecTBYIOT
CJIETyIOIIHNE OCHOBHBIE CIIOCOOBI M3MEPEHUS TBEPIOCTH BABIHNBAHUEM:

a) CTaJIbHOIO HIapUKa — TBEPAOCTh ONPEAEIAETCS 10 BEIUUNHE AUAMETPa OCTaBISIEMOIO
orneyartka (1mo merony bpunens);

0) asMa3HOTO KOHYCa (MJIM CTAIbHOTO IIapHUKa) — TBEPJOCTH OMpPEeNsieTCs Mo rryOonHe
MoJly4yaeMoro otnedarka (mo merony Poksenna);

B) aJIMa3HOM NMUPaMUIbl — TBEPAOCTH ONPEAEISAETCS 110 BEIMYMHE MOTy4aeMOro
orneyaTka (1mo metoay Bukkepca).

XoJ1 pabOTHI:

OOGopynoBanue ¥ _MaTepuanbl: TBepaomep o bpunemnio nopratuBHbeiii HBX-0.5,
o0pa3ilbl METaNIOB M CIUIAaBOB PAa3JIMYHOW TOJIIMHBI B HArapTOBaHHOM M OTOXXKEHHOM
COCTOSIHUY, HAMWJIBHUK, NITH(OBATbHAS MIKYPKa.

Hzmepenue meépoocmu no bpuneniro.

[ToaroroBka K UCIIBITAHUSIM

1.IToBepxHOCTH OOpa3iia WM UCIBITYEMOTO H3JeNus MOJIKHA ObITh POBHOM, TTIAJAKONW U
CBOOOHOW OT OKCHIHOH TUIeHKH. [IpH MOAroTOBKE MOBEPXHOCTH 00pa3ia He0OXOAUMO MPUHSTH
MEpbI, HUCKIIOYAONIME U3MEHEHUE CBOWMCTB MeTajlla M3-3a HarpeBa Wi Hakiena. O6paboTky
MIOBEPXHOCTH 00pa3ia (M3/1eNus1) MOKHO IMPOBOANUTH NUTH()OBKOI MM MEJIIKMM HAHIIbHIUKOM.

2. TonumnHy obpa3zua (U3aenus), HoABepraeéMoro UCIbITAHUIO, BEIOUPAIOT TAKUM 00pa3oM,
YTOOBI Ha MPOTHBOIOJIOXKHON CTOpOHE 00pasia Mocje HMCIBITAaHUH HE OBUIO 3aMETHO CIIEJOB
nedhopmaruu.

IIpoBenenue ucnbITaHUM

OmnpeneneHue TBEPIOCTH MPOU3BOJAT IyTEM BJABIMBAaHUS B HCIBITYEMBIM MaTepuai
MOJ1 OIIPEeIeIeHHON Harpy3Kkoil P cranpHOro 3akanenHoro mapuka guamerpom D. Iocne cusTus
Harpy3Kky Ha MOBEPXHOCTH OCTaeTcs cepuueckas JyHKa, IO BeauuuHe auamerpa d xoTtopoit
CyIsT 0 TBepaocTH (puc. 1).




Puc. 1. Cxema ucnbsITanusi TBEpAOCTH
METOJIOM BJIaBJIMBAHUS CTAIBHOTO IIapUKa

OrtHoleHre Harpys3ku P, Krc, K oBepXHOCTH chepruueckoii tynku F, Mm? xapakrepusyer
BennuuHy TBepaocty HB o bpunemno:

HE = ;_— KTC/ MM

[MoBepxHnocte F= mDh. Tak kak BBICOTY CerMeHTa h 3amMepuTh TPYAHO, TO €€ MOXKHO
BBIPA3UTh Yepe3 quaMeTpsl mapuka D u nmynku d:

o N g o - s P
h = ——, -’-'-%H}--\ID'- d5); HE = RN
TOTIa - a YHUCJIO TBEPJIOCTHU : - =)

[Momydaemoe 4ucIo TBEPIOCTH 3aBUCUT OT AMAaMeTpa oTneyarka d, KOTopslil TeM OoJblie,
YeM Msrde UCTBITYyeMblii MaTepuan. OJHaKO Ha MPAKTUKE BBIYMCICHUHN MO (HOopMysie KaxIbli
pa3 He JeNaroT, a ONPEACNAIOT YHCIO TBEPAOCTH MO TaOJHIE, COCTABICHHONW Ha OCHOBE ITOH
(bopMyIIBI TS pa3HBIX JHAMETPOB OTHeYaTKoB (Tabnmma 1).

Tabmuna 1
Ta6HI/IHa JJIA OIIPCACIICHHA YU CCII TBEPAOCTH

Juamerp Huemo TRepaoCcTi - Yueno

oTNeYaTEa  [npH 3 3 3|mepaocti npu

ddya, narpyake P, kre 5 £ =[narpyike P, kre

man2ds, L el hspr |8 % hop [l fsp?

HIH s 5, MM i Eg [ &
1 2 3 4 5 & T 8
2,590 444 [ - 4,50 179 |59.5 (14,2
2,95 429 - - |4.,55 174 |58,1 |1435
3.0 415 - 346 [460 170 |56,8 |142
3,05 401 - 334 [4.65 167 |35,5 |139

310 IBE |12 323 4,70 163 (543 (136
3,15 375|125 313|475 159 (530 (133
120 363|121 303 |4.B0 156 (51,9 (13,0
325 352 117 293|485 152 (50,7 (12,7
3,30 341 114 284|490 149 |496 |124
335 331 276|495 146 |48.6 |12.2
340 321 107 267 |50 143 (475 (119
345 3|4 259|505 140 46,5 |16
350 2 1 252|510 137 |455 |114
355 293 97,7 245 |515 134 |#46 |112
3.60 285 |95 23,7 |[520 131  |43,7 (109

| 271 525 128 (428 (10.7
3,70 269|897 224 |530 126 (41,9 (10,5
3,75 262 87,2 218 |535 123 (41,0 (10,3

320 255 [B49 (212|540 121 40,2 |10,]
385 248 |R2e [20,7 545 118|394 |9.86
390 241 804 20,1 |550 |llé |3B6 (966
395 235|783 196 |5,55 114|379 946
4.0 229 763 19,1 560 (111|371 |9.27
4,05 223|743 [IB6  |5.65 109 (36,4 [9,10
4,10 217 724 |11 |570 |107 357 |B93
4,15 212|706 (176 |575 105 |35,0 |876
4,20 07 |6EE (172|580 (103|343 |B59
4,25 201 |87,01 168 |585 101|337 |B43
4,30 197|655 (164 (590 (992 (331 (8,26
4,35 192|639 (160 (59 97,3 (324 (811
440 187 [624 |156 |60 95,5 (3LB [7.96

445|133 |so9 152



[Ipu onpeneneHun TBEpAOCTU 1O BpUHENIIO UCIIONIB3YIOTCS CIIELUAIbHBIE MIPECCHI, T
JIABJICHUE OCYIECTBIIAETCS WM TUIPABIMYECKUM CHOCOOOM, WM TIpy3aMH, KOTOpbIE
NEepEBUTAIOTCS dJIEKTpoABUrareneM (pblyakHblii mpecc). Cxema pblyaxkHoro mnpecca TII
npejcTaBieHa Ha pucyHke 2. McnblTyeMblil oOpa3el] Wiy eTallb yCTaHaBJIMBAIOT Ha CTOJ 4, IpH
3TOM H3MepsieMasi MOBEPXHOCTh JOJDKHA OBITh MM NUTM(OBAHHOW, WM 3aYWIICHHOW TaKUM
o0Opa3oM, 4YTOOBI OTIEYATOK OT BIABIMBAHMs IIapHKa ObUI OTYETIMBO BHJEH. BpyuHyto
IIOBOPOTOM MaxOBHUKa 2 IO YaCOBOM CTpeEJKE MOABOJAAT UCHBITYEMbIN MaTepuall MoJ MIApUK 10
ylnopa M HaXaTHeM KHONKM 3 BKIIOYAIOT O3JEKTpojABMrareib. Bpamienue potopa
AIIEKTPOJIBUraTeNll MEepeNacTcsi Ha KPUBOIIMIIHO-IIATYHHBIM MEXaHW3M HarpyXeHus, u
pblYaXHasi cHcTeMa IepefaeT 4epe3 HAaKOHEYHUK 5 Ha HCHBITYyeMOe H3Jieliue Harpysky P,

CO3/1aBaeMYyI0 Ipy3amu 8.
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Puc. 2. Cxema paltikHoro npecca bpasenns: f — kopive;
2~ MaxoBHK; J — KHOMKE, § — 1o, § — HAKOHEYHIHK,
fh — OTPAHHYHTENS, 7 — CHTHANRHAS TAMI0UKA,
& — nogpecka ¢ rpyiasi; ®— paHr, S0 — eOeHEHEN JHeK,
I - penoaeicsHsi Quck.

O6o3nauenus 2ds u 4dz s yKa3pIBarOT, 4TO JJIsl OTBICKAHHS TI0 TaOJIUIE YHCIa TBEPHAOCTH
IPU UCTIBITAHUM [IAPUKOM TUAMETPOM 5 MM JHUaMeTp OTIeYaTKa HaJ0 YMHOXXUTh Ha 2, a MpHU
WCIIBITAaHUU IIApUKOM AuameTpoM 2,5 MM — Ha 4. Hanpumep, s orneudatka auamerpom 1,50
MM, TIOJTy4YE€HHOTO MPHU UCHBITAHUU [IAPUKOM JUAMETPOM 5 MM oA Harpy3kou 750 kre, 7 uncio
TBEPJOCTH CIIEAyeT UCKaTh B Tabuuile ajst ornedarka 3,00 mm (2 - 1,50 = 3,00), ono pasHo 415.

Ecnu Marepuan CTpyKTypHO HEOJHOPOJHBIN, KPYHMHO3EPHUCTHIM, HEOOX0IMMO OpaTh
6ompmoi mapuk (D = 10 mm.), a 06sryHO D BBIOMpaercs Tak, 4rodbl d/D ObuTO B mpeaenax
0,2-0,5, Tak Kak CIMIIKOM MEIKHA WM TIyOOKUH OTHEYaTOK MPHUBOJIUT K 3HAUYUTEIHHBIM
HOTPELIHOCTSIM [IPH U3MEPEHUU TBEPIOCTH.

W3mepuB nuameTrp oTmevarka, mo Tabi. 2 ompenenstoT uducio TBepaoctu. CremyeT
y4ecTb, uTO HUpsI B Ta0. 2 ganbl s mapuka Dmr = 10 mm. B ciay4yae nmpuMeHeHus IaprKoB
IPYTUX TMaMEeTPOB HEOOXOAMMO MOJyYEHHbIE OTIIEYaTKH YMHOXKUTH HA 2 mipu D = 5 MM unu
Ha 4 npu D = 2,5 mMm.

Ilpumep: HeoOxoaumMo U3MEPUTH TBEPAOCTH AypatoMuHa. BeiOpanu auamerp mapuka
Dmr = Smm. YcranaBnuBaem Bpemsi aeiictBusi Harpy3ku 30 c. IToxcunteiBaem P mo dopmyre,
HoJb3ysich Ta0. 1 (118 aIOMMHHEBBIX CIL1aBoB ¢ = 10 ): P = ¢D,* = 10*52 = 250 kr. [lony4us
orne4aTok dom = 1,7 MM (mosb3ysce Tadi. 1), HaxoauM TBepaoCTh (1 dom = 3,4 u P = 10D,?),
paBHyro 107 krc/Mm2. 3anMchIBarOTCS 3HaYeHus TBepaocTy Tak: HB107
Koumponvnvie sonpocbwi:

Kakue metoap! onpeneneHus TBEPAOCTH METAIIIOB CYIIECTBYIOT?
UYro omnpenensieT ucnbITaHUE Ha yaap?
3. UYro takoe Haknén? Kak nzbexarp Hakiéna?

N —



Jlabopamopno -npakmuueckas pavoma No2
Tema: Memoouku nogviuieHus 00120664HOCHU RPUPOOHBIX KAMEHHBIX MAMEPUATLOE

Llenv _pabomul: 1103HAKOMUTBCS ¢ HEKOTOPHIMU MHUHEpajJaMH W TOPHBIMH IMOPOJaMH,
OPUMEHSEMbIMU B  XYyJI0)KECTBEHHO-IIPOMBIIINIEHHOM  IPOM3BOJACTBE (MX  OCHOBHBIMHU
CBOMCTBaMH) U C METOAMKAMHU MOBBIIICHUS JOJITOBEYHOCTH TOPHBIX MOPO/I.

[IpupoaHple KaMEHHBIE MaTE€pHaIbl U U3JCTUS MOJIYYal0T MEXaHWYECKOH 00paboTKOM
TOPHBIX MOPOJ (pacKalbIBaHWEM, pacHWIMBaHHeM, ApoOieHueM u Ap. cmocobamu). ['opHbIe
OpOoJbl  JOOBIBAIOTCS M3 HeIp 3eMHOM KOpbhl. B pesynprare ux 0OpabOTKM TOIYy4aroT
OOJIMIIOBOYHBIE IUIMTHI, TUIMTHI JJIS TIOJIOB, CTYNEHH, KaMHU W OJIOKM JUIsl KJIQJKH CTEH,
OopAIOpHbIE KaMHM, IECOK, 11e0EeHb, OYyIBbIKHUK, OyTOBBIN KaMeHb U Jip. HexkoTopeie ropHsie
nopoabl (Mecok, medeHb, TpaBuil, TIMHY) HCIONB3YIOT U 0€3 MeXaHH4ecKoW 00paboTKH, HO
1ocjie COPTUPOBKH, OOOTalleHHs, OYUCTKM M MOHKU. 3HAUMTEIbHAs 4YacThb TOPHBIX IOPOJ
SIBIISIETCS CBIPHEM JIJISl TOJTyYEHUSI HEOPTAaHUYECKUX BSDKYIIMX BEIIECTB, KEPAMUUYECKUX U3/IEIH,
0OETOHOB, CTEKJIa, TEMJIOU30IAUOHHBIX U IPYTUX MaTEPUATIOB U U3/IEITH.

['opHast mopoa — 3TO CKOIJICHHE MHUHEPAIbHBIX arperaToB B 3eMHOM Kope, 00J1a1at0ux
OoJiee MM MEHee TIOCTOSIHHBIM COCTaBOM U cBOMCTBaMU. OHA MOXKET OBITh MOHOMUHEPAIBLHOM,
COCTOSIIIEH M3 OJHOTO0 MUHepaja (THIIC, MarHe3uT, OJIOMHUT U JIp.) WM MOJUMHHEPATbHONH —
COCTOAIICH N3 HECKOJIBKUX MUHEPAIIOB (IpaHUT, Auada3 u ap.).

Munepan — 3TO XUMHUYECKHIl 3JIeMEHT (camopojHas MeIb, cepa, IUIaTHHA) WU
coeuHeHue (KBapl, KaJbLUT U JIp.), OJHOPOJHOE IO CBOEMY COCTaBy, CTPOCHMIO U CBOWCTBaM,
oOpa3ymolieecs B pe3yibTare MPUPOTHBIX (U3UKO-XMMHUYECKHUX IPOIECCOB B 3EMHOH KOpe,
BOJHOU cpene mimu atmochepe. [1o cBoeMy COCTOSHHIO OOJBIIMHCTBO MHUHEPATIOB SIBISIOTCS
TBEPABIMU KPUCTAUIMYECKUMH TelaMmu (KBapll, MOJIEBOM MIMaT W Jp.), HO BCTPEYAIOTCS U
KOJUIOMJIHO-TUCIIEPCHBIE (Omall, Xajlel0H, MOHTMOPWJIOHUT), U KUJKUE, Harpumep, pTyTh. K
HACTOALIEMY BPEMEHU H3BECTHO HECKOJBKO THICAY MUHEPAJIOB, HO JIMIIL HEKOTOPBIE W3 HHX
UCTIONB3YIOTCS B IPOW3BOJICTBE XYJ/IO’KECTBEHHO-TIPOMBILIUICHHBIX HU3JIENIMH W OOBEKTOB
JEKOPAaTUBHOTO XapakTepa. MuHepalbl, KOTOpbIe B COCTaBe TOPHOUM MOpOoAbI 00pa3yroT Ooiee
WIA MEHee TIOCTOSHHBIE COYeTaHUs M OOYCJIOBIMBAIOT OCHOBHBIE CBOWCTBA IOPOJIBL,
HA3bIBAIOTCS MOpoJ000pasyromumMu. Hampumep, B rpaHute mopoaooOpasyroline MUHEpasbl
Pa3JIMYHBIX TPYII COCTaBJAIOT: mojeBbie mmarel — 40...70 %, kBapi — 20...40 %, cmrona —
10...20 %; B cocTaBe MpamMopa — IPEUMYLIECTBEHHO MUHepal KanbuuT — 90...100 %.

l'opHble mOpOJBI, BXOJALIME B COCTaB 3€MHOW KOpPbI, BECbMa pPa3HOOOpPa3HbI KaK I10
CBOEMY TIPOUCXOXKJIEHHIO, TaK M MO COCTaBy M cBoiictBaM. OOBIYHO TOpPHBIE TOPOIBI
KJIACCU(UITUPYIOT IO YCIOBHAM UX 00pa30BaHMS B 36MHON KOpe (110 TeHETHYECKOMY TPU3HAKY)
Ha TPU OCHOBHBIE TPYIIBI: MArMaTUYECKUE, OCA0YHBIE U METaMOp(HUEcKUe.

Marmatuyeckue WIM W3BEpPKEHHBbIE (IIEPBUYHBIE) TOPHBIE IMOPOJABI 00pPa30BAIUCH
HEMOCPEJACTBEHHO M3 pacIUIaBJIeHHOW Marmbl. B 3aBUCMMOCTH OT YCIOBHH OXJIaXJIEHUS
(oTBepAEBaHMS) MarMbl Pa3IMYaAIOT JIBA BUJA MAarMaTHYECKUX ITOPO/: TITyOMHHBIE (MHTPY3UBHBIC)
u m3nuBiuecs (3QPy3uBHEIE).

I'myGuHHBIE TOPOIBI 00PA30BAIKCH B TITYOMHE 36MHOM KOPBI PH MEJICHHOM OCTBIBAHUHU
MarMbl ¥ 3HAYUTENIbHOM  JIaBIIGHUU  BEPXHHUX  CII0OEB. OJTO  CIOCOOCTBOBAIO
npoueccaMkpucTaum3anui. OHU UMEIOT 3€pHUCTO-KPUCTAIIIMYECKOE CTPOCHUE, OJHOPOJIHYIO
MAaCCHUBHYIO TEKCTYpPY, OOJBIIYIO0 IMJIOTHOCTb, MPAKTUYECKH HYJIEBYIO MOPHUCTOCTh, BBICOKYIO
IPOYHOCTh HA C)KAaTHU€ U MOPO30CTOMKOCTb, HHU3KOE BOJOIOIJIOLIEHHE M  OOJbIIYIO
TEIUIONPOBOAHOCT, OOJAAI0T BBICOKOW CTOMKOCTBHIO K BbIBETpHBaHHIO. K HUM OTHOCATCS:
TPaHUTHI, CHCHHUTBI, TUOPUTHI, TaOOPO, aHAPTO3MUTHI U JP.

WznuBiiyecs: MIOTHBIE MOPOJbI 00pa30BaIKMCh NMPHU OCTHIBAHMM MarMbl BOJIU3M U Ha
MOBEPXHOCTU 3eMHOM Kopbl. Hekoropas uyacTh Marmbl, M3JIMBIIASCA HAa IOBEPXHOCTh, YyXkKe
coJieprkana KpUCTaJUIbl OT/IENbHBIX MUHEpanioB. [loaTomy, vaie Bcero, 3TH MOPOABI COCTOAT U3
OTIENBHBIX  XOpOIIO  C(HOPMHUPOBABIIUXCA  KPHCTAIOB, BKPAIUICHHBIX B  OCHOBHYIO
CKPBITOKPUCTAJUIMUECKYI0 Maccy. Takoe cTpoeHue HasbiBaloT nopdupoBbiM. K u3nupmumcs




IUIOTHBIM TIOPOJIaM OTHOCSITCS: KBapleBble M OecKBaplieBble MOP(UPHI, TPAXHUTHI, aHIE3UTHI,
nraba3bl, 06a3anbThl U Jp. M3auBIIMECS MOPUCTHIE MOPOABI 00pa3yloTcs NMpU OYEHb OBICTPOM
OXJIQKJCHUH PaCIUIaBJICHHOW MarMbl, BbIOpachlBaeMOil MpU HU3BEP>KEHUU BYIKAHOB. [y 3THX
IOpOJT XapakTepHO Tmopucrtoe amopdHoe (crekiaoBuaHOe) cTpoeHue. K TtakuMm mopomam
OTHOCSITCS: TIeM3a, pbIXJble (ByJKaHMUYECKHE TEIUIbl, T[ECKH) U CHEMEHTHPOBAaHHbBIC
(ByJIKaHUYECKHE TY(bI, TPACCHI) TIOPOJIBI.

Ocaounble (BTOpUYHBIC) TOPHBIE TOPOIBI 00PA30BAIUCH B PE3YIbTaTe pa3pyLICHUS WU
BBIBETPHBAHUS MarMaTHYeCKUX TIOPOJ,, XHUMHUYECKOH WM OHOJOTHYECKOW TmepepadoTKu
OPUPOJTHOTO MHUHEPANBHOTO Chipbsa. OOBIUHO OHHM 3aJieralT IulacTaMu uinu ciosmu. K
0CaJI0YHBIM TOPHBIM ITOPO/IaM OTHOCSTCS:

1 O6iomouHBIe TOPOABI (MEXaHMYECKHE OCAJKH): PbIXJible (IECOK, IieOeHb, TpaBui,
TJIMHA) B CLIEMEHTUPOBAHHBIC (TIECUaHUK, OpeKUHs, KOHTIIOMEepar).

2 XeMOTeHHbIE MOPOAbI (XUMUYECKUE OCATKHN): HEKOTOPHIE BU/IbI H3BECTHSIKOB, J10JIOMUT,
MarHe3uT, THIIC, aHTUJIPHT.

3 OpraHoreHHble MOPOJBL: pacTUTEIbHbIC ((PUTOTEHHBIE) — TPEmel, AUAaTOMHT, OMOKa,
KHUBOTHBIC (300TE€HHBIE) — MEJI, U3BECTHSIK-PAKyIICYHUK.

Metamopdudeckue Wid BUIOM3MEHEHHbIE TOPHBIE MOPOABI (TPETUUHBIE) 00pa30BaIUCh
U3 MarMaTW4eCKHX MM OCaJOYHBIX TOPHBIX IOPOJ TOJ BIHMSHHUEM BBICOKHX TEMIIEparyp,
JABJICHUS, XUMUYECKH aKTHUBHBIX BEIIECTB M Apyrux (axkrtopoB. K 3Toil rpymnme oTHOCATCS:
THEWChI, 00pa3oBaBIIMECs, TJIABHBIM 00pa3oM, W3 TPaHUTA, MPaMOPbl — M3 HW3BECTHIKOB H
JOJIOMHUTOB, KBapPIUTHI — U3 KPEMHUCTHIX MECYAHUKOB, TTIMHUCTHIE CIIAHIIbI — U3 TJIHMH.

Xoo pabompi:

Obopydosanue u mamepuanvl: HAOOp MUHEPAJIOB M TOPHBIX MOPOJ, JIyMa, MOJIOTOK,
CTajbHAas UTJIa, IIKajga TBEPAOCTH, JIuHEeHKa, 10 Y%-HbIit pacTBOp COJITHONU KUCIOThI, MUKPOCKOII.

1. Osnakomienwe ¢ oOpa3laMud TOPHBIX TMOPOA W MHUHEPAJOB. BBINOJIHUTH
MaKpOCKOIIMYECKOE MCIBITAaHHE 0Opa3oB TOPHBIX MOPOJ W 3alOJIHUTH TaOnuiy (tabmuma 1 —
npuMepHas TaOIuIa ISl 3arOJTHEHHUS).

Tabmuna 1.

Ilopona IBer Cocras Crpykrypa | XapaKTepHUCTHKA IIpumeHeHue

I'panur | Cepo- Kgap, MaccuBHast | Marmarudeckast Hcnonwssyercs B KauecTBe
PO30BBIi, IUIAaTUOKJIA3, | ¢ BecbMa | rOpHas nopoja, | oOJIMIIOBOYHOTrO Marepuaia. B nnreprepe
yEpHBIi, KaJIueBbII He3Hauurten | Goraras IOpUMEHseTCd U1  OTAENKH  CTEH,
JKENTO- Cephlil | MosIEeBOM bHOU KPEMHE3EMOM. JIECTHUL, CO3JaHUs CTOJICIIHUI] U T,.

mmaT u | mopuctocth | OmHa W3  caMBIX

cmona 10 pacnpocTpaHEHHBIX
opo;i B 3EMHOH
KOpe.

Mpamop | KpacHblii, Tlepexpucra | I'panobnact | Meramopduueckas | HMcmonb3yetcs KaK KaMEHb s
cuHe uCpHBIH. | JUIM3aBaHHBI | 0aast ¢ | ropHas nopoza MaMATHHUKOB, CKYJBITYpPbI, B MO3aUYHbIX
3eIEHBIH, H  KambLUT | U30METPUUHU KOMIO3ULUSX, penbedax. Kak mryqnsrit
JKENTHIN, I oif ¢opmoit CTPOMUTENbHBIN KaMeHb - AJIs HApy>KHOU
CepBIi, JOJIOMHUT 3epeH, pexe OONIMIIOBKM ¥  BHYTPEHHEH OTAENKH
roixy0oBaTHIi, rerepodaact 31aHUi B BUIE OPOOIEHOTO W MOJIOTOTO
YepHBII oBas KaMHS, a TaKXKe IITYYHOro (IHJIBHOTO)

KaMHs. MpaMoOpHBIE JOCKM W3 YHCTOIO
KaJbLIUTOBOIO MpaMopa MpHUMEHSIOT B
JNIEKTPOTEXHUKE (MIaHETW IPUOOPHBIX,
pacIpeeauTeNbHbIX, JUCIICTYEPCKUX
IIIUTOB).

2. O3HaKOMJICHHE C MCTOAUKAMH IOBBIMICHUSA JOJTOBEYHOCTU TOPHBIX M KaMCHHBIX

OPOI.

Metoapl TOBBIMIEHUS

JOJIIrOBCYHOCTU

KOHCTPYKTUBHBIMU U XUMUYCCKHUMU.

KoncrpykTrBHBIE

JIMLIEBOM TOBEPXHOCTH.

IIPEAYCMATPUBAIOT

TOPHBIX

U KaMCHHBbIX

IPaBWIbHBIM U OBICTPBI
IIOBEPXHOCTU KaMHf, a TaKXke 3a CuéT HUIM(OBAaHUS W MOJUPOBAHMS IJIOTHOW M TJIAJKOU

CTOK BOJIBI

nopojs  ObIBarOT



XUMHUECKUE  TpelyCcMaTpPUBAIOT  HNPOMMTKY  IOBEPXHOCTH  IMOPUCTOrO  KaMHs
CHEIUAJIbHBIMM COCTaBaMM, KOTOPbIE YIUIOTHSIOT IIOBEPXHOCTh W INPEJOXPAHSIIOT €€ OT
IOPOHMKAHUSA BJAru (BOJOOTTAJIKMBAIOLINE COCTaBbl, IUIEHKOOOpAa3yrollyue IOJIMMEpPHBIE
MaTepuabl).

ITpoBectu ykpemieHue o0pa3oB MOPO BbIIEIEPEUHCICHHBIMU METOAAMHU.

Konmponvnvie gonpochwi:

1. KakoBa cmenuduka mOpUMEHEHHS TOPHBIX WM MHHEpPAIbHBIX  TOPOJI B
XYJ10°KECTBEHHO-TIPOMBIIIJIEHHOM TTPOU3BOACTBE?
2. Kakue xynoskecTBeHHBbIE U3/IENIUS U JEKOPAaTUBHbIE 00BEKTHI 3TOTABIMBAIOT U3 TOPHBIX

1 MUHEpaIbHBIX MOPOA?
Kakue Texnonorun o6pabOTKH MPUPOAHBIX KAMEHHBIX MaTepuanoB Bel 3Haere?
4. PacckaxxuTte 0 MeTo/1aX MOBBIIICHUS TOJTOBEYHOCTH TOPHBIX M KAMEHHBIX MTOPO/I.

(O8]

Jlabopamopuo -npakmuueckas paboma Ne3
Tema: Hccneoosanue ceoiicme opesecunvt

[lenv pabombi: W3ydeHUE OCHOBHBIX (DU3MKO-MEXAHHUUYECKUX U ICTETUYECKUX CBOWCTB
JPEBECHUHBI, OCBOCHHE METOIMKAMH ONPEIEICHNs OCHOBHBIX MTOKa3aTelei MaTepuana.

HepeBo — OIMH U3 JAPEBHEHIIMX MaTepuUalioB, MNPUMEHSIEMBIX B apXUTEKTYpE,
CKYNIBIITYpe, JEKOPATUBHO-NPUKIAAHOM HCKYCCTBE U  XYAOXKECTBEHHO-IPOMBIIIJICHHOM
MPOU3BOJACTBE. DTO YHHMBEPCAJIBbHBIA KOHCTPYKIIMOHHBIA M JEKOpaTUBHBIN Marepuai. Ona
00J1a/1aeT BETUKOJICTIHBIMU XYI0KECTBEHHO-IEKOPATUBHBIMU CBOICTBAMU, KPACUBOU TEKCTYpPOH,
0JIECKOM U LIBETOM.

KauecTBOo ApeBecHBIX MaTepUaloOB OMNpEAeNseTCs HAIWYHEeM IOPOKOB B JIPEBECHHE K
KOTOPBIM MOJKHO OTHECTH: CYYKHM TBEpJIbIE, pPBIXJble, TaOayHbIC; MACBIHKU, KOCOCJION -
CIUPATLHOE CTPOEHUE MPOAOJIBbHBIX BOJIOKOH; TPEUIUHBI - METUK, OTKYII, CEP/ALIeBUHA; THUIb U
YEpPBOTOUYHMHA.

Jns mnpoBeneHus (PUIMKO-MEXAHUYECKUX HCCIENAOBAaHUN OTOMparoT oOpas3ibsl W3
CPEIOBOM JOCKM M pPAa3ACibIBAIOT HA PEHKH, W3 KOTOPBIX BBIMWIMBAIOT OOpPA3Ibl IS
orpezieNieHus: MOIYJIsl YIPYTOCTH MPU CKAaTUU M PACTSHKEHUU U APYrux mokaszareneil. O0pasiisl
JUTSL HCTIBITAHUN HE JIOJDKHBI COJIEPIKATh MOPOKOB, TPAHH JIOJDKHBI OBITH TJIQJKO BBICTPYTAHBI, a
TOPLIOBBIE TOBEPXHOCTH NapasuIeIbHbl MEXy COOON U MEePIEeHIUKYISIPHBI OOKOBBIM.

[Ipu mM3yueHun CTPYKTYphI APEBECUHBI PA3IMYAIOT MaKpo- U MUKPOCTPYKTypy. [lomHoe
MPEJICTABICHUE O MaKpOCTPYKTYpE JaeT PacCMOTpPEHHUE pa3pes3a CTBOJA JPEBECHHBI MO TPeM
HarpaBieHusM. K OCHOBHBIM €€ aJieMeHTaM MpHUHAAJEKAT CEpIEBUHA, CEPALICBUHHBIC JIyUH,
A1p0, 3a00JI0Hb, TOAUYHBIE CIIOM, COCYIbl WJIM CMOJISIHBIE XOJbl. BakHylo poiib B CO3AaHUU
TEKCTYPBl JPEBECHHBI WUTPAIOT CEPALICBUHHBIE CJIOM, TOJMYHBIC CJIOW, a TaKXXE COCYAbl U
CMOJISIHBIE XO/Ibl. JIBM)KEHHE BIary Mo CTBOJIY APEBECUHBI CIIOCOOCTBYET 3a00JI0Hb.

NMest Oomnblnyro BIIaXHOCTh, JPEBECHMHA 3arHUBACT, a IPH TOCICAYIONICH CYIIKE
CIOCOOCTBYET KOPOOIEHUIO.

Ha wMukpocTpykTypHOM ypOBHE, NMpPU CHJIBHOM YBEIWYEHWUU, MOXXHO YBHUIETH, YTO
JPEBECHHA COCTOUT U3 OOJBIIOr0 KOJUYECTBA KUBBIX U OTMEPIINX KIETOK Pa3IMuHON (POpPMBI U
pa3mepoB. JKuBbie KIETKU MOAPA3ACIAIOTCS B 3aBUCUMOCTU OT (DYHKIIMOHAJIBHOTO HAa3HAYCHHS
Ha TPOBOAAIINE, MEXaHUYECKHE U MpoBosine. KieTku cocTosT u3 000104KH, BHYTPH KOTOPOH
HAXOJSATCS MPOTOIIa3Ma U OEJIOK.

K OCHOBHBIM TEXHOJIOTMYECKUM OTEpaIusiM MpH MPOU3BOJICTBE MAaTEpUATIOB U U3AETHI
U3 JPEBECUHBI OTHOCATCS: PACTSIKEBKA - TIOTIEPEYHOE JICJICHUE XJIBICTOB; PACIIHIIOBKA - PaCKpOn
OpeBeH; ¢pe3epoBaHue, JIyIIeHHE, CKJIEMBaHHWE, CyIIKa © 3amTHas oOpaboTka
(aHTHCEeNTUPOBAHHUE W AHTUITUPUPOBAHKE). AHTUCEIITUKH - 3TO BEIIECTBA, SJOBUTHIC JIJIsl TPHUOOB,
SBIISIOIIMXCSI OCHOBHON TNPUYMHON 3arHUBAaHUS APEBECHUHBI. AHTUIHUPEHBI - TMPEACTABISIOT
co0oli OrHe3amuTHbIe cOocTaBbl. MOPMHUPOBAHHME ACTETHUYECKUX XaPAKTEPUCTHK JAPEBECHHBI
CBSI3aHO, TMPEXJE BCEro, C XapaKTepoOM HX OTACNIKH, KOTOpas MOXET ObITh: MPO3payHOU -
COXpaHCHHE WU OoJiee SIBHOEC BBIPAKCHHE TEKCTYphI; HEMPO3pavyHON - IIBET U TEKCTypa



JIPEBECUHBI CKPBIBAIOTCS HAHECEHHWEM TPYHTOBKH, IIMATIEBKH, KPAcKU; WMHUTAIMOHHOMN -
NpHUJIaHUE IPEBECUHE OOBIYHBIX ITOPOJ] BHEIIHETO BUIa 00Jiee IIEHHBIX U PEIKUX MOPO/I.

Xo0 pabomui:

Obopydosanue u mamepuanvl: 00pas3mpl apeBecuHbl pasmepoMm 20x20x30 mwm, Orokca
eMKkocThi0 500MII, Bechl aHATUTHUYECKHE, IITAHTENBIHUPKYIb, IKad CYIIUIbHBINA, Ipecc
TUAPABINYECKUN.

BrnaxHoCTh ApeBecHHBbI ONMPENENSIIOT B MPOIIEHTaX K Macce abCOMIOTHO cyXoro obpasia
pazmepoM 20x20x30 MM, KOTOpbIE TOMEIIAIOT B MPEABAPUTEIIHLHO B3BEIICHHYIO OIOKCY. BIokcy ¢
00pa3110M B3BEIIMBAIOT U CTAaBAT B CYyIIWIbHBIN 1IKad ¢ TemmnepaTypoit 60+2 °C Ha 24 vac ans
BBICYIIIBAHUS JI0 IIOCTOSTHHON MacChl. BIIaKHOCTH BRIYHCIISIOT 110 popmyie:

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

rje m - Macca OOKCHI, T; M| - Macca OFOKCHI C 00Pa3HOM JI0 BBICYIIIMBAHUS, T; M2 - TO K€
MOCJie BBICYIIUBAHMUS, T.

[lo crenenu BIa)KHOCTU JPEBECHHA MTOIPA3/EIIAETCS Ha!

. CBEXECPYOJICHHYIO C BIQXKHOCTBIO Oosee 35%;
. BO3/YLIHO-CYXYIO C BJIQXHOCTBIO OT 15 10 18%);
. KOMHAaTHOCYXYIO C BJIaXXHOCTBIO 8...10%.

Konebanus BOJOKOH JpeBEeCHHBI BIEKYT 3a cO00W HM3MEHEHHE pa3MepoB U (POpMEI
IpeBecHbIX wu3aenuil.» llpu yBIakHEeHMHM CyXOW [peBeCHHBI [0 JOCTHXKEHHS ee Mpelena
rUrpocKOmIHOCTH /30%/ CTEHKH KJIETOK YTOJIIAIOTCS, YTO BEAET K M3MEHEHHUIO Pa3MepoB.
VYcyimka ApeBeCHHBl MPOUCXOIUT 32 CYET YAaleHUs CBSI3HON BIAarM M3 CTEHOK KIIETKH.
JInHEeHHON YCyIIKOM Ha3bIBAETCS YMEHBIICHHE pa3MEPOB, BBIPAXKECHHOE B IIPOLEHTax IO
OTHONICHUIO K pa3MeHy oOpaslia mociie BeIcyliuBaHus. [l ompeneneHus: JIUHEHHON yCyIIKU
00pa3IoB M BBIPE3aIOT B BUJE MPSIMOYTOJIBHON MPU3MBI TAKUM 00pa3oM, YTOOBI TOJIOBBIE CIIOU
Ha TOPIEBBIX IOBEPXHOCTSAX ObUIM MapajuleNbHbl OHOW TMape MapajyieibHBIX TpaHed u
NepreHAuKYIsIpHbl  pyroil. Ha Topue oOpasma mpoBOAAT KapaHAANIOM JIBE B3aUMHO
NEPIeHIUKYIApHbIE JIMHUM 4Yepe3 LEHTP, KOTOpble TpaHb Ha 4YEThIpe paBHBIX KBaJpara.
JlanpHelime u3MepeHns Mporu3BOIAT IO JUHUAM IITAHTeIBIUPKYIEM C TOYHOCTHIO 10 0,01 MM.
[Tocne oOmepa oOpaszer] BBICYIIMBAIOT U B3BEUIMBAIOT [0 BBIIICONMHCAHHON METOIUKE.
HewmeuienHo nocne B3BemMBaHusI IPOU3BOAAT U3MEPEHUE PA3MEPOB 10 TEM K€ HAIPABICHUIM.

JIMHEMHYIO YCYIIKY BBIYHCIISIOT MO CIAEAYIOIUM (popMyIam:

. - 110 TAHTEHITMAILHOMY HampaBlieHuto: Ay =(a-ai) /ai;
. -TI0 paguaNIbHOMY HamnpaBieHuro: A yp =(b-b1) /bi.

rae O. u O - pa3mepsl o6pasna 1o BeicymuBanus; Clau 'L, - TO 5xe mocie BRICyIIMBaHUSL.

Koadduiment nuHEHHON yCYIIKM ApPEBECUHBI, T.€. CPEAHEH YCYIIKM Ha MPOLEHT
YMEHBUICHHUS BIAXXHOCTH IO TEM K€ HAIIPABIICHHUSM OTPEACISIETCS TI0 (OopMyIam:

K: =8y /'w, Kp= dyp./W.

Omnpenenenne 00beMHOM YCYIIKHM NMPOU3BOJUTCS HA TOM e o0pasle, YTo U JTMHEHHOMH,
HO KpOME pa3MepoB a U b 3aMepsItoT elie U BhICOTY h.

Brruncnenue 00beMHOHN YCYIIKH MPOU3BOMAAT 10 (popmyie:

Ayo=(Vw-Vo)/Vo.

Aoa - 1&

Jlns onpeneneHus: cpeiHel IIOTHOCTU IPEBECHHBI 00pa3Iiibl U3MEPSIOT C TOYHOCTHIO J10
0,5 MM ¥ B3BEIIMBAIOT HA AHAJIUTHYECKMX Becax ¢ TOYHOCTHIO 70 0,01 © M BEIYHCIILIOT IO
dbopmye:

po=m/Vo, r/cm’.

BoruncneHHy0 MIOTHOCTH MEPEUUTHIBAIOT C YYETOM NPUHATON B craHaapte 12%-oi
BJIIAKHOCTH JIPEBECUHBI IO (popMyIIe:

Po12= Po*[140,01*(1-Ko)*(12-w)].

riae Ko- koaddunuent o6bemMHoM yeymku, %; W - BIQKHOCTbD, %.

[Ipenen NpoYHOCTH MPU CKATUU BJIOJIb BOJOKOH ONpENENseTcs Ha oOpaslax pasMepoM
20x20x30 MM, BBIYUCIISIFOIIMIACS C YYETOM BIIAYKHOCTH TI0 (hopMyJIe:

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




rae P - paspymaromas Harpyska, Kr;

aub - muMpuHa U JUTMHA, CM.

[Tpu 3TOM HeoO6xoanMO Ry ¢ BIXKHOCTHIO W MIPUBECTH K CTaHIAPTHON 12% BIa)XHOCTH
o popmyie: Ry (12) = Rw *[1+a*(w -12)],

/i€ 0 - MoMpaBo4HbIN K03 duiuent, papubiit 0,035 Ha 1% BIaKHOCTH.

[penen npoyHocTH mnpu u3rube omnpeaensioT Ha oOpa3uax-Opyckax pasmMepom
20x20x300 MM ¥ BBIYHCISIOT TIO (popmysie:

Rw(i2) = Pw*1/(b*h?), xr/cm?

['ne 1, - paccrostane Mexay onopamu 240 mm;

b u h- mupuna u BeicoTa 0Opasma.

[Tpenen npouyHocTy OpH U3rUOE nmepecunuThIBatOT K 12%-0i1 BaxHOCTH:

Rw2) =Rw *[1+o*(w -12)],

I7ie 0 - MONPaBOYHBIA KOA(P(GUIIMEHT Ha BIAXHOCTh, paBHBIN 0,04 11 BceX APEBECHBIX
HOPO/I.

Konumponvnvie sonpocowi:

l. KaxoBbl cTpoeHHE U CTPYKTypa APEBECUHBI?

2 CpolicTBa IpeBecHHBl U €€ NOpOoKU. Kak 3aBUCHT M INoapasiensiercs ApeBeCUHa OT
CTETEHU BIAXKHOCTH?

3. Uro Takoe nuHeHast 1 00beMHas YCYIIKH?

4. Kak ompenensieTcst cpefHssi MIOTHOCTh, MPeAeT MPOYHOCTH NPU CXKATUU U TIPU U3THOE
JIPEBECUHBI?

5. Kakue copra npeBecuHe NPUMEHSIOTCS I IPOU3BOJICTBA CTPOUTENIBHBIX H3IECIUN U
KOHCTpYKUUA?

Jlabopamopno -npakmuueckas pavoma No4
Tema: Onpeoenenue cymunbHbiX C60UCME 2IUH U U3YUEHUE CEOUCME KEPAMUYECKUX
Mamepuanoe nocie ooxcuza

[leny pabomul: 03HAKOMUTHCS U YCBOUTH METOJUKY OINpEAENCHUS CYLIIMIbHBIX CBOWCTB
[JIMH U KEPAMHUYECKUX Macc.

Cpenu OCHOBHBIX BHUJOB CBIpbS, HMCIIOJNB3YEMOI'O B IPOMU3BOJCTBE XYI0KECTBEHHBIX
u3fienuii U OBITOBOM Kepamuku, 2/3 oOmero o0bemMa COCTaBJISIOT TJIMHBI, SIBJISIOIIAECS
OCHOBHBIM, @ MHOTJa M €IWHCTBEHHbIM KOMIIOHEHTOM IIpH IMPOM3BOJCTBE psiga m3aenuid. K
[JIMHaM  OTHOCATCS ~ OCAJI0YHbIE  TOPOJbI, OTJIMYAIOUIMecss pa3HoOOpa3ueM  COCTaBa,
00s13aTeIbHBIM TTPUCYTCTBUEM TJIMHUCTBIX MHUHEPAJIOB, JUCIEPCHOCTHIO (MPEUMYIIECTBEHHBIM
conepxkanueM ¢pakiuii menee 10 MKM) U CIIOCOOHBIE TPHU 3aTBOPEHHH BOAOW OOPa30BBIBATH
macTUYHoe TecTo. [lo MPOUCXOXKIEHUIO pa3IMYalOT TJIMHBI OCTAaTOYHbIE (IIEPBUYHBIE),
oOpa3oBaBIIMecs B pe3ylbTaTeé HAKOIUJICHUS TIUHUCTBIX MPOIYKTOB KOPHI BHIBETPUBAHUS, U
NePEOTIOKECHHBIE (BTOPUYHBIE), 00pa30BaBIIMECs BCIEACTBAE Pa3MbIBa M OTIOXKEHUS B APYrOM
MECTe MPOJIYKTOB BBIBETPUBAHMS OCTATOUHBIX MECTOPOXACHUN. ['paHynomeTpuyecKkuil coctaB
OCTaTOYHBIX IVIMH, KaK IIPAaBUJIO, BApPbUPYETCS OT TOHKOIMCIEPCHBIX B BEPXHEW YaCTH 3aJl€KU
1o rpyboaucriepcHbIX B HUkHEH. [Ipu BeIBeTpuBaHMM OCHOBHBIX MOpoJ (coaepkamux 40-55%
SiO2, 3mech W jmajee MO TEKCTy MAacCOBOE COJEpKAaHHWE) BO3HUKAIOT IPEHMYIIECTBEHHO
MOHTMOPHWJUIOHUTOBBIE TJIMHBI, CPEIHUX U KUCTBIX (mpu conepkanuu Si02 55-60 u 65-75%
COOTBETCTBEHHO) — KAOJUHUTOBBIE U TUJPOCIIOAUCTbIE INIMHBL. OcafouHble TIIMHBI 00pa3yroTcs
B pe3yibTaTe MEepeHoca U NEPeOTIIOKEHUS MPOIAYKTOB KOpPHI BbIBeTpuBaHUSA. Cpeau IIIHH,
KOTOpbIE HAallUIM INIHPOKOE TPUMEHEHHE B TPOM3BOJCTBE KEPaMHUKH, MPEOOJIaaaroT
KAOJIMHUTOBBIC, KAOJUHUTO-TUIPOCIIOANCTHIC, a TaKXKe IJIMHBI, COJEpKallie TO WIM HHOE
KOJINYECTBO MOHTMOPHJIJIOHUTA U TIOJTMMUHEPATBHBIX 00pa30BaHHIA.

Oxkpacka ruH pa3HOOOpa3Ha M MEHSETCS B 3aBUCHUMOCTH OT MHHEPAIbHOTO COCTaBa
OCHOBHOIl Macchl IVIMH, TaK Ha3blBAEMOIO IJIMHUCTOTO BELIECTBA, U NPUCYTCTBUS B HEH
Kpacsmux KoMmoHeHToB. [Ipumecu psima coequHeHHI nake B HE3HAYUTEIHFHOM KOJHMYECTBE
BBI3bIBAIOT ~ M3MEHEHHE  OCHOBHOrO  IBeTa  IWMHBL.  OKpalMBarOIIMMHU  SIBJISIOTCA
TOHKOJIUCIIEPCHBIE THAPOOKCUBI M OKCHBI JKeJe3a, OPraHUYECKUE BEIIECTBA U PEXKE OKCHUIbI



TATaHa W Mapradua. ['MApOOKCHIBI M OKCHABI Kejle3a OKpallMBalOT IVIMHBI B Pa3IMYHbIC
OTTEHKH JKEJITOr0, KPaCHOTO M (PMOJIECTOBOTO IIBETOB, OKCHUJIBI THTaHA — B CEPHIA U OKCHJIBI
MapraHiia — B YepHbIil U Oypslii 1BeTa. YacTo BCTpedaroTcsi TAUHBI HEOAHOPOIHOM OKpPACKU —
MSATHUCTBIE, 9TO OOYCIIOBJIMBACTCS HEPABHOMEPHBIM PACIIPEICIICHHEM B MacCe TITHHBI KPACSIIHX
KOMITIOHEHTOB.

[Io crpykType  pa3nuyalOT TJIMHBI  TOHKOJUCIIEPCHBIC,  KPYMHOJWCIIEPCHBIE,
aJIeBPOJUTOBBIC, IECUAHBbIE M PA3HO3EPHUCTbIE. TOHKOAMCIIEPCHBIE IJIMHBI, COCTOSILHE B
ocHOBHOM u3 4yactui MeHee 0,001 MM, mpu CKaThIBaHUU U3 MACCHl B COCTOSTHUM ()OPMOBOUYHOU
BJIQXKHOCTH (TJIMHA, 3aTBOPEHHAs BOJIOH, HE JIMITHET K pyKaM U MeTajlly), oopasyeT 6e3 pa3pbiBa
CIUIOLIHOCTH JUIMHHBIC MIHYPHI TomuHOU MeHee 0,5 cm. [Ipu packaTbiBaHUM BIaXKHOU TJIUHBI B
pyKax OTAEJIbHbIE YaCTULIbl €€ HE OLIYIIAITCA, a IPU pa3pe3aHud HOXKOM HE CIBIIIHO
XapaKTepHOro XpycTa M Ha MeCTe pa3pe3a Iojy4yaeTcsl TIjajakas IoBepXHocTh. llpu
PacCMOTPEHHMH B JIyNy TJIMHA MMEET OJHOPOJHYI0 MAaccy; M3JIOM — YellyW4yaThlii WM OYEHb
POBHBIN, JUIsl YIUIOTHEHHBIX TJIMH — WHOT/Aa PakoBUCTHIM. KpymHomucmepcHble TIHHBI TPHU
CKaThIBaHUM JAIOT OoJiee TOJCTBIE UM KOPOTKME MIHYpbI. [lpu pacTupaHuu BIaKHOU TJIMHBI B
pyKax, a TaKXe pa3pe3aHHd HOXKOM YYyBCTBYETCS NPHUMECh YacTHIl 0oJjiee KPYIHBIX, YeM
[JIMHUCTBIE (TOBOPSAT, UTO «TJIMHA XPYCTUT»). B mymy uHOrIa BUAHBI OTACIbHBIE MEIKUE 3epHA
MHUHEpaJIbHBIX TpuMeceil. M3moM mopoasl ciaabomepoxoBaTblif. AJIEBPOIUTOBBIC TIIHMHBI MPH
CKAaTBhIBAHUM BO BJIAYKHOM COCTOSIHUM JAOT KOPOTKUE WIHYphl. [Ipu paspe3aHuu HOXKOM TIIMHA
CUJIBHO XPYCTHUT. B Jynmy BHIHBI OTJEIbHBIE KPYIHBIE YACTHI[BI MUHEPAJIOB, KOTOPHIE MOKHO
JIETKO OTAEJIUTh, €CIIM Ha JIAJOHU CJIErKa OTMbITh TIJIMHY, yIAJWB IJIMHUCTBIE W IbUIEBBIC
yacTullpl. M310M Opoabl HEPOBHBIN, MIEpOXoBaThii. [lecuanblie TIIMHBI AOT MPU CKAaTHIBAHUU
emie 0ojee KOPOTKHE M TOJICThIC, OBICTPOPBYIIHMECS IIHYPHL. YETKO OLIyIIaeTCsl MPUCYTCTBUE
yactul 6omaee 0,01 mm. M3510M nopo/ibl HEPOBHBIH, 3€pHUCTBIN.

TekcTypa TIOMHHUCTBIX TMOPOJ ObIBa€T TpPEeX OCHOBHBIX THIOB: OecHnopsaoyHas
(HEeOpUEHTUPOBAaHHAs) — KOMKOBaTas, IUIOTHas; MHUKpOCIoHUCTas (OpUEHTUPOBAHHAs);
dbmrounanpHas (crnyTraHHas) — Tuma crnaHueBoil. [Ipu OecropsnouHON TEKCType 4YacTHIIbI
pacrosiokeHsl 0e3 Kakoi-1100 OPHEHTUPOBKU. JTa TEKCTypa XapakTepHa il TpyO03epHUCTHIX
U peXe TOHKO3EpHUCTHIX Mopoa. OHa MOXKeT ObITh phIXJOW, KoMKoBatod u T. m. llpu
MHUKPOCJIOUCTON TEKCTYpE YaCTHIIbI TOPOJIbI PACTIONATAIOTCS OPUEHTUPOBAHHO, KaK OBl CIIOSIMH.
[lo xapakTepy M pacHOJIOKEHUIO CIIOEB pa3JIMYalOT TEKCTYypbl TOPU30HTAJIbHO-CIIOUCTHIE,
KOCOCJIOUCTHIE, JIMH30BUIHOCIIOUCTHIE U CIIOKHBIC, OMpPEAeIisieMble COYETaHHUEM TpeX MEepPBBIX
Pa3HOBHUJIHOCTEH CIIOMCTOM TEKCTyphl. @DuromjanbHas TEKCTypa BCTPEYAETCS pPEOKO U
MPEACTABIISIET PE3YIbTAT BTOPUUHOTO HAPYIIEHUS CIOMCTONU TEKCTYPHI.

MunepanbHble TPUMECH U BKJIIOYEHHS] OOBIYHO OIpeAeNsioT BuiyasibHo. HambGomnee
pacrpocTpaHeHbl B TJIMHAX, OCOOCHHO HHU3KOT0 KauecTBa, KapOOHATHI KalbIUs U Maruus. B
[JIMHE KapOOHAThl BCTPEUAIOTCS B TOHKOAMCIIEPCHOM COCTOSHUM HIIM B BHJE TPYyObIX
BKItoueHu. ToHKkoawcrepcHble KapOoOHAThI Oe3BpedHbl. ['pyObie BKIIOYCHHS KapOOHATOB
(6onee 0,5 MM — «IYTUKI») IPUBOIAT K 00pa3oBaHUIO B mpoiiecce obxkura 3epeH CaO, koTopbie
TUAPATUPYIOTCS B TOTOBBIX M3ACIHUSX, TMOIJIONIAsl BJIAry W3 BO3JyXa MO PEaKUUM TallCHUS
U3BECTH, WAYyIIeH CO 3HAuUMTENbHBIM YyBenudeHuem obObema. Ksapr (SiO2) o00b14HO
MPUCYTCTBYET B TJIMHAX B BHJIE OKATAHHBIX OCCIIBETHBIX WJIM OKPAIICHHBIX 3€pPEH, KOTOpPbHIC
MO>KHO YBUJIETh HEBOOPYKEHHBIM I'J1a30M UJIU C IOMOUIBIO JYTIBI.

CocraB rIMHBI OKa3bIBACT BAXKHOE BIMSIHUE HA YCAJKY IIPH CYIIKE U 00KUTE.

Xo0 pabomol:

Obopydosanue _u __mamepuanvl. KepaMU4YeCcKue o00pas3llbl, CYHMIWIbHBIM ImKad,
nabopaTopHas NEKTPONeyb g 00KUTa, BEChI, IITAHTCHIIUPKYITh

B mHacrosmieir nabopatopHOi paboTe WCHOIB3YIOTCS OT(GOPMOBAHHBIE OOpPA3ILI,
BBIMIOJTHEHHBIE U3 KepamMuueckod macchl paHee. OTdopMoBaHHBIE 00paslbl pa3MelialoT Ha
MOJIKAX M OCTABJIAIOT JUIsl BO3AYIIHOM CyIIKU Ha 7-14 nHel.

JlocymuBaoT 00pa3ipl B CyIMIMIBHOM MIKady M0 BiaxHocTU 3-5% mpu TemmepaType
105-110 °C. OOxur o0pasmoB MPOU3BOAAT B JaOOPAaTOPHBIX JJIEKTporedax. Temmeparypa




00XKura 3aBUCUT OT CBOWCTB TJIMHBI, UCIOJB3YEMOU Il M3TOTOBIECHUS SKCIEPUMEHTAIBHBIX
o0pasuos. [Ipu kaxxaoi TemnepaType 00KHUTaloT He MeHee TpeX 00pasIioB.

Onpeenenye 9yBCTBUTEIbHOCTHY TIIUHBI K CYIIIKE.

UyBCTBUTEIBHOCTh IJIMH K CyIIKE ONpeneisitoT Ha obOpaszmax 50x30x10 mwm, KOTOpbIe
U3TOTOBJICHBl W3 TECTa HOPMalbHON paboueil KoHcucTeHuuu. OOpaslbl B3BEIIMBAIOT Ha
TEXHUYECKHUX Becax ¢ TouHocThio 10 0,01 r HemocpeAcTBEHHO mocie (HOpPMOBAHUS U TOCIE
€CTeCTBEHHOM CYIIKM JO TMOCTOSHHOM Macchl. OO0BbeM  CcBeKeOTHOPMOBAHHOTO U
BO3/IYIIHO-CYXOr0 00pa3loB OOCYHTHIBAIOT ¢ TOYHOCTHIO 110 0,05 cM3, u3Mepsis ero pa3meps
HITAHTEHIIUPKYIIEM.

KoadduumeHT 4yBCTBUTENFHOCTH IIIHH K CYIIKE ONPEACTISIOT 10 GpopmyIe:

Kr=V/ V0-(((g0-g)/(V0-V))-1) , rne VO - o6bem cBexxeoThopMoBaHHOTO 00pasia, cM3;
V - 0o0beM o0pasima, BBICYHNICHHOTO JIO MOCTOsSHHOW Macchl mpu 16-20 °C, cm3; g0 - macca
CBekeoT(HOPMOBAHHOTO 00pa3Iia, T; g - Macca BBICYIIEHHOTO 00pasia, T.

B 3aBucumocTu ot 3HaueHust Kr rIMHBI MOKHO Pa3/IeNHTh Ha CIEIYIONIUE TPYIIIbL:

- MaJIOYyBCTBUTEINbHBIE K cymike Kr<l;

- CpeIHeYyBCTBUTENbHBIC K cymike Kr = 1-2;

- BBICOKOUYBCTBUTEIbHBIE K cymike Kr > 2.

Omnpenenenne Npou3BOAUTCA Ha TPEX 00pasliax, a pe3ysibTaT BBIYUCIAETCS KaK CPEIHUI
U3 TPEX 3HAYCHU.

OnpejieneHyne BO3AYITHON yCAIKHU.

[Ipu BBICYyHIMBaHHMU Bllara yAalieTCs B MEPBYIO Ouepelb C MOBEPXHOCTH, a 3aTeM W3
Oosee TIyOOKHX CIIOEB OOpa3loB, BCIEICTBUE YETO KOJIUYECTBO BOJBI, 3AIOJHSIOUICH IMOPHI,
yMeHblaeTcsi. BojHble MIEHKM BOKPYr TJIMHUCTBIX YacTHUIl CTAHOBATCA  TOHBIIE,
pacKIIMHUBAIOIIEE JEHCTBHE BOABI HAa YAaCTHYKU TJIMHBI TPOSIBIISICTCS MEHEE SHEPruvHO, H
MOCNeHUE CONMKAIOTCS B pa3Mepax, T. €. MPOMCXOAUT BO3AylIHas ycaaka. OHa 3aBUCUT OT
MUHEPAJIOTUYECKOTO0 COCTaBa IVIMHBI, KOJMYECTBA M TPAHYJIOMETPUYECKOTO COCTaBa
OTOIIAOIIKUX MaTEPUaIOB, JUCIIEPCHOCTU TJIMHBI U cocTaBiisieT 3-4% st Tomwmx U 12-14% s
KHUPHBIX TJIMH. BO3MyIIHyI0 ycaaky U3MepsIoT 0 HAHECEHHBIM METKaM Ha IMaroHajin oO0pas3ioB
- IUTUTOK U BBIYUCIISIOT C IIOMOIIBIO YPaBHEHHUS

LB031.=100%-(I0-I)/ 10, roe 10- mepBOHAYaIBLHOE PACCTOSTHUE MEXKIy METKAMH, PaBHOE
50 mm; | - paccTosiHUE MEXTy METKaMH MOCIJIE BHICYITUBAHUS, MM.

Ecnu Bo BpeMst cymiku Ha oOpasiax MOSIBHIMCH TPEUIMHBI WM OHU J1e()OPMHUPOBAIUCH,
TO U3MEpPEHUs Ha HUX HE MPOBOSATCS.

Omnpenenenre OTHEBON M 00IIeH yCcaIKu.

Bo Bpems o0xwura kepaMH4ecKUX MacC MPOUCXOIAT TIyOOoKHe (PU3MKO-XUMUYECKUE
npeBpameHus, Omarojapsi KOTOPBIM Macca TepsieT CBOM IIepBOHAYalbHBIE CBOWCTBA U
mpeBpaliaeTcs B KaMHENOI00HOE BEIIECTBO C COBEPIIEHHO MHBIMH cBoWcTBaMu. IIpu stom mo
Mepe MOBBIIIEHUS TEMIIEPATYPhI 00KUTA MMOPUCTOCTh YMEHBINIAETCS, Macca CTAHOBHUTCS TUIOTHEE
U, IOCTUTHYB MaKCHUMAaJIbHOM IJIOTHOCTH, MIPEBPAIIACTCS B HICKYCCTBEHHBIN KaMEHb.

3aKkaHuMBaeTCd OOXKHUI BBIACPKKOW B TedeHHEe 60 MUHYT NMPU KOHEYHOW TeMIiepaTrype.
OcTpIBalOT 00pa3Ibl B 3aKPHITON MME€YM B TEYCHHE HECKOJIBKHX YacOB, 3aTE€M HX BBIHUMAIOT,
OCMAaTpHUBAIOT (Ie(eKTHbIE 00pa3libl HE YUMTHIBAIOTCSA) M IITAHTEHIUPKYJIEM C TOYHOCTBIO 0
0,1 MM U3MEPSIOT PACCTOSHUE MEXY YCAJTOUHBIMU METKAMHU.

Cpenusis OrHeBasi ycaika COCTABIISIET JJIsl YacTeil riuHbl 1-2%, nmst wupHoi - 4-6%.

Benuunna orueBoit ycaqku pacc4uTbIBaeTCs Mo hopmyie

Lora.=100%-(I-11)/ 1, toe I - paccrosiHHe MeXIy METKamu cyxoro oopasma, mm; I1 -
paccTosHUuE MEXIYy METKaMU 000%#OKEHHOTO 00pasiia, MM.

[TomHo# (oOmieit) ycankoi Ha3bIBalOT YMEHBIICHHE PasMEpPOB CYXHX OOpa3loB MOCIe
o0xwura.

Lmonma.=100%-(10- 11)/ 10, roe I - paccTosiHue Mex a1y MeTKaMu cyxoro obOpasma, mwm; I1 -
paccTosiHUuE MEXy METKaMu 000KEHHOT0 00pasia, MM.

[Tomy4yennsle pe3yabTaThl PEKOMEHIYETCSl IPEJCTaBUTh B BUJIE TAOIHUIIHI 3.




Tab6muna 3
BosayiiHas, oraeBas U IMOJIHas ycaJKa KepaMHUECKUX 00pa3IoB

Ne Ycaaka
obpa3na HavaJbHOe nocJjie CymkH Ha nocJjie Cymku B mocJie 00:KUra HUTOIr0
BO31yXe CYIIMJIBHOM HIKady

Konmponvuvie sonpocwi

1. Pormp mpomeccoB CymKH B TEXHOJIOTMH TYTOIUIABKUX HEMETANTHYECKUX U
CHJIMKATHBIX MaTE€PUAJIOB.

2. Yro Takoe BO3AYIIHAS M OTHEBAs yCaJKa KePAaMHUYECKUX U3ICTHi?

3.  Kak omnpenensiorT BO3IYyNIHYIO, OTHEBYIO W MOJHYIO ycanky? THIBI TEIUIOBBIX
arperaToB ISl CYIIKH U 00)KHATa KepaMHUYECKUX TOTy(haOpUKaTOB.

4. Kak BiIHAeT BOJOIOIIIOIICHHE W TIOPUCTOCTh HA JIPyrUe CBOWCTBA KEPAMHUYECKHX
u3Jenuin?

Memooduueckue ykazanusa no 8blnoaHeHuIo
GHEAYOUMODHBIX CAMOCHOAMENbHBIX Padom.

Obwue nonoiceHusl.

Hacrosiue Metonnyeckue ykazanus MpeaHa3HaueHbl JJis OpraHu3alii BHEAYAUTOPHON
CaMOCTOSITEIbHOM PabOThl CTYACHTOB M OKa3aHUs IOMOIIM B CAMOCTOSITEJIbHOM H3y4YEHUU
TEOPETUYECKOI0 U peain3alui KOMIIETCHIUNH 00y4yaeMbIX.

JlaHHBIE METOJWYECKUE YKa3aHHs HE SBIIOTCS y4EOHBIM IMOCOOMEM, MOATOMY Tepe
HAYaJOM BBIMOJTHEHHUS CAMOCTOSTENILHOTO 3a/laHusl CIEAyeT HW3YYHTh COOTBETCTBYIOIINE
paszenbl TEOPETUYECKOTO WIIM JIEKITMOHHOTO MaTepualia 00pa3oBaTeIbHOTO MOpTajia, pa3/eioB
OCHOBHOM W  JONOJNHUTENBbHON  JUTEepaTypbl,  MPEJCTaBICHHbIX B  IMyHKTe 8.
«Y4eOHO-MEeTOMYeCKOe U WH(POPMAIIMOHHOE OO0CCIICUeHUE MUCIUTUIHHBI (MOIYJSA)» TaHHON
PIII.

Lenu u 3a0auu camocmosamenvhot pabombi.

Llenp camoCTOSITENHHON PAaOOTHI — CONEHUCTBHE ONTHUMAIBHOMY YCBOEHHUIO Y4eOHOTO
MaTepuaia OOyJaloNUMUCS, PAa3BUTHE WX TMO3HABATEIILHOH aKTUBHOCTH, TOTOBHOCTH U
MOTPEeOHOCTH B CaMOOOpa30BaHUH.

3a1auy caMOCTOSATENbHON pabOTHI:

- MOBBIIICHUE UCXOTHOTO YPOBHS BIIaJICHUS WH()OPMAIIMOHHBIMU TEXHOJIOTHSIMH;

- yriIyOJieHUE U CHCTEMATHU3alusl 3HAHHIA;

- MOCTAHOBKA U PEIICHUE CTaHAAPTHBIX 33124 MPo(eCcCHOHANTBHON A TeTbHOCTH;

- pa3BuTHE pabOTHI ¢ Pa3IMYHON MO 00beMy M BUIY WHpOpManueH, yaeOHONH 1 HaydHOU

JIUTEpaTypoil;

— MIPAKTUYECKOE IPUMEHEHNE 3HAaHUH, YMEHU;

- CaMOCTOSITENIFHO ~ WCIIOJIb30BaHUE  CTAHJIAPTHBIX IPOTPAMMHBIX  CpeAcTB  cOopa,
00pabOTKH, XpaHEHHUS U 3alIUTHl HHOOPMAITUH

— pa3BUTHE HABBIKOB OPTaHU3AIMH CAMOCTOSITEIFHOTO y4eOHOTO TpyAa U KOHTPOJIS 33 €ro
3¢ HEKTUBHOCTBIO.

Oco0eHHOCThIO U3YYEeHHSI TUCIUIUINHBI SBISETCS OCBOCHHE TEOPETUUYECKOr0 MaTepuaia
U TIONyYCHHE TPAKTHUECKUX YMEHHH B PE3yJbTaTe CaMOCTOSTEIBHOW OpraHH3alMd TPyAA.
Bunbl BHeay1uTOpHON caMOCTOATENbHOU pabOThl U (OPMBI KOHTPOJIS U BPeMsI Ha BBIOJTHEHUE
KaXJIOTO BUJA CAMOCTOSITENFHOW pa®oThl yka3zaHbl B MyHKTE 4. «CTpyKTypa M COJEpKaHHE
TUCIHUILIMHBI (Moty1is)» nanuoi PIL/I.

[Topsaiok BeINOIHEHUS

[Tpu BBITIOJIHEHUU TEKYIEH BHEAYTUTOPHON CaMOCTOATEIbHOU paboThl 0OydaroImeMycs
CIEeAyeT NPUACPKUBATHCS CIEAYIOLIErO MOPAIKa JEHCTBUM:




1) BHUMATCIIbHO U3YUUTh COOTBETCTBYIOIINEC TCOPCTUICCKHUC pa3aACiibl JUCHUIIJINHBI,
MOJIB3YACh MaTCpruajiaMu (JIGKIII/IOHHI)IMI/I, MNpe3CHTAalMOHHBIMHU, aYZ[I/IO-BI/I?;yaJII)HI)IMI/I)Z

a) MPEAOCTaBIIEMBIMHA TIPETIOJIaBaTelieM Ha JICKIIMOHHBIX 3aHATHAX (€CIM OHHU
npeaycMoTpensl qannoit PI1/0);

b) MPEI0CTaBIIIEMBIMHU TIPEIOIaBaTeNIeM B paMKaX AJICKTPOHHBIX 00pa30BaTEIbHBIX
KYpPCOB;

c) COJICpXKAITUMUCS B yueOHUKax Hu yueOHBIX IIOCOOHUSIX SBbC

(9IeKTpOHHO-OMONMMOTEYHBIX ~ CHUCTEM),  DJCKTPOHHBIX  KaTaJOTOB  YHUBEpCUTETa U

UHTEPHET-PECYPCOB.

2) [MompobHO pa3oOpaTh THUIOBBIE MPHUMEPHl PEUICHUs MPAKTHUECKUX 3ajad,
paccMOTPEHHbIE B PAMKAX ayAUTOPHONH KOHTAKTHOW pabOThI C MPEnoaBaTeIeM.

3) [IpumMeHUTh TOJYYEHHBIE TEOPETUUYECKUE 3HAHMSI U IMPAKTUUYECKHE HABBIKU K
PELICHUIO WHANBUYAIbHbIX 3aaHUH.

4) I[Ipu HeoOxommmocTH, CGHOPMHUPOBATH IEPEYCHb BOIPOCOB,  BBI3BABIINX
3aTpyAHEHUs B IPOLIECCE CAMOCTOATENbHOM paboThl. OOCYAUTh BO3HMKILKE BOMIPOCHI CO
CTY/ICHTaMH TPYIIIbI, B paMKaXx KOMaHIHO-IIPOEKTHON paboTHI, U C MPEToAaBaTesieM, B paMKax
KOHCYJITAl[MOHHON HOMOIIM, pealu30BaHHON JINOO B KOHTAKTHOW (opme, n1nbo cpeiacrBamu
UHPOPMALMOHHO-00pa30BaTEILHOM CpeIbl By3a.

Kpurepuu onieHKr BHEAyAUTOPHBIX CAMOCTOSITEIbHBIX PA0OT

KayectBo BBINONIHEHHSI BHEAyIUTOPHOH CaMOCTOSATENBHOM paboThl 00y4Yarommxcst
OLIEHUBAETCs IMOCPEJICTBOM TEKYIIEr0 KOHTPOJS CaMOCTOSITENbHON paboThl 00ydaromuxcs ¢
UCTIOJIb30BaHUEM OAJUTBHO-PEHTHHTOBOM CUCTEMBI.

MaxkcumanbHOe KOJIMYECTBO 0AJUI0B 00YYarOIUIiCs OIyYaeT, eCiu:

- BbInosiHsAeT M/13 B COOTBETCTBUM CO BCEMU 3asIBICHHBIMU TPEOOBaHUSMU;

- JlaeT NpaBUiIbHbIE (YOPMYIUPOBKH, TOUHBIE ONPEACIICHUS, TOHATUS TEPMHUHOB,;

- MO’KET 000CHOBATh PallMOHAJILHOCTh PEIIEHUs TeKyIlel PaKTH4YeCKOoH 3a1auu;

- OOCTOSITENTFHO € JJOCTATOYHOM ITOJIHOTOM H3JIaraeT COOTBETCTBYIOIIYIO TEOPETHUECKUI
paszen;

- IIPaBUJIBHO OTBEYACT HA JOMOJIHUTEIbHBIE BOIPOCHI MPENOAaBaTelIsl, UMEIOLINE LENbI0
BBISICHUTH CTEIIEHb IOHUMAaHUS UM JIaHHOTO MaTepHuaia.

50~85% OT MakCUMaJIbHOTO KOJIMYECTBA OasIOB 00yUarOLIMiics OIy4aeT, eCiIu:

- HenoiHo (He MeHee 70% OT MOJIHOT0), HO MPaBUJILHO BBIIIOJIHEHO 33JlaHHUE;

- IpU U3JIOXKEHUH ObUIM JONYIIeHbl 1-2 HecylleCTBEeHHblE OIIMOKH, KOTOpbIE OH
HCIPABJIAET IOCIIE 3aMEYaHusl [IpernojaBaTeis;

- JlaeT MpaBUJIbHBIE (POPMYIUPOBKH, TOUHBIE OIPEAECIICHUS, TOHITUS TEPMUHOB;

- MOJKET 000CHOBATh CBOI OTBET, NPUBECTH HEOOXOAUMBIC TPUMEDHI,

- IIPaBUJIBLHO OTBEYAET HA JOMOJIHUTEIbHBIE BOIPOCHI MPENOAaBaTelis, UMEIOLINE LENbI0
BBISICHUTH CTEIIEHb IOHUMAaHUS UM JIaHHOTO MaTepHaia.

36~50% OT MakCUMaJIbHOTO KOJIMYECTBA OaNIOB 00yUaIOLIMiics NOIy4aeT, eCiIu:

- HenoiHo (He MeHee 50% OT MOJIHOT0), HO MPaBUIIBHO U3JI0KEHO 3a/laHUE;

- IIPU U3J10KEHUH Obl1a JomylieHa 1 cylecTBeHHas OlIMOKa;

- 3HAaeT U MOHUMAET OCHOBHBIE IOJOXEHUS JaHHOW TEMbl, HO JOIYCKaeT HETOYHOCTH B
(bopMyIHpOBKE MOHITUH;

- U3JIaraeT BbINOJIHEHHE 3a/1aHusl HEA0CTATOYHO JIOTMYHO U [10CJIEI0BATEIbHO;

- 3aTpyJHSAETCS MPU OTBETAX Ha BOIIPOCHI NPENO/IaBaATENs.

35% 1 MeHee 0T MaKCUMAaJIbHOTI'O KOJIMYeCTBa 0aJljIoB 00y4aroIIUNCs MOIy4aeT, ecliu:

— HernonHo (MeHnee 50% OT MOJTHOT0) U3JIOKEHO 3aaHHE;

- IIPU U3JI0KEHUH OBLTH TOYIIEHBI CyliecTBeHHbIe ommOKku. B "0" 6amnoB npemnomaBatens
BIIPaBE OLICHUTH BBHIMOJIHEHHOE OOydYaloUIMMCs 3a/laHue, €CIM OHO HE YAOBJIETBOpPSET
TpeOOBaHUSAM, YCTAaHOBIICHHBIM IPETIOIaBaTeNieM K JAHHOMY BHy paOOThI WU HE OBLIO
IIPEJCTABIICHO JUIsl IPOBEPKH.



CymMa nosrydyeHHBIX 0alljIOB IO BCEM BHUJAaM 33/IaHUN BHEAYyIUTOPHON CaMOCTOSTENbHOM
paboThl COCTABJISICT PEHUTUHTOBBIA IOKa3aTelb OOydJaromerocs. PEWTHHTOBBIA TOKA3aTeNb
oOyuaromierocss BIUSET Ha BBICTABICHHUE HTOTOBOM OILIGHKH 1O pe3ylbTaTaM H3yueHus
JACLIUIIINHBIL.
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