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Pabouas mporpamma cocraBnena Ha ocHoBe ®I'OC BO mno cnemmansaoct 21.05.04
I'opnoe neno (nmpukaz MunoOpHayku Poccun o1 17.10.2016 . Ne 1298)

Pabouas mporpamma paccMOTpeHa M 0100peHa Ha 3aceiaH denper PazpaboTku
MECTOPOKICHHUH MOJIE3HBIX UCKOTIAEMBIX
11.02.2020, npotokos Ne 7

3aB. kadenapoii C.E. I'aBpuies
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JIuer akTyanusanum padodeil NporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa u o1oopeHa g peammsanuu B 2020 - 2021
y4eOHOM Toly Ha 3aceqaHuu kadenpsl PazpaboTku mecTo €HMH TI0JIE3HBIX UCKOMAEMBbIX

2020r. Ne _1

C.E. I'aBpumies

[IpoTokon ot 03 cexrs
3aB. kapenpoit

7

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa u o1o0peHa st peammszamuu B 2021 - 2022
y4ueOHOM rony Ha 3acefaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U o100peHa i peanusanuu B 2022 - 2023
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2023 - 2024
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena i peamuzauuu B 2024 - 2025
y4ueOHOM rony Ha 3acefqaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

IIpotokonor 20 1. Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2025 - 2026
y4ueOHOM Tronly Ha 3acefaHnu Kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. I'aBpuen

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2026 - 2027
y4ueOHOM Tronly Ha 3acefannu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. I'aBpumien




1 Lean ocBoeHHs1 JUCHUIINHBI (MOTYJIs)

LensiMu OCBOCHUS AUCHUILTMHBI «DU3KKa TOPHBIX MOPOI ABISIOTCS

YCBOGHHE CTYACHTaMH 0a30BbIX (PU3UKO-TEXHOJIOTMYECKHUX MapaMeTPOB TOPHBIX MOPOJ U
MPOLIECCOB, a TAKKE METOOB U CTIOCOOOB MX OIPEIEIECHHs; PA3BUTHE Y CTYJICHTOB JIMYHOCTHBIX
KadyecTB, (hOpMUPOBaHUE MPO(PECCHOHANBHBIX KOMIETEHIIMI B COOTBETCTBHU C TPEOOBaHUSIMU
®I'OC BO no cnenmansuoctu 21.05.04 T'opHoe neno.

2 MecTo nucuMIUINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucimnuHa Pu3MKa TOPHBIX MOPOJA BXOAWT B 0a30BYI0 dYacTh y4deOHOTo TIUIaHa
o0pa30BaTebHON IPOrPAMMBI.

JInst  W3ydyeHus ~— JUCLUIUIMHBI  HEOOXOOuUMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(OpMUpPOBaHHBIE B pe3yJIbTaTe H3yUCHHs TUCIUIUIUH/ IPAKTHK:

®usuka

Maremaruka

I'eosiorus

3HaHus (yMEHUs, BIAJCHHA), IOJyYCHHbIC MPH W3YYCHUH JaHHOU JAMCLUMIUIMHBI OyIyT
HEOOXOAMMBI IJIsl U3yUEHUS TUCHUILTUH/TIPAKTHK

Texnosorust u 6€30MaCHOCTB B3PHIBHBIX PadOT

YnpaBieHue COCTOSTHIEM MacCHBa

I'eomexanuka

I'unpomexanuka

3 Komnerenuuu ody4yaromerocsi, opMmupyeMblie B pe3yJbTaTe 0CBOCHHSA

AUCHMILIMHBI (MOYJIs1) M IVIAHNPYeMble pe3yJbTATbl 00 y4eHHs

B pe3ynpTare 0cCBOCHUS AUCHUIUTUHBI (MOTyJ1s1) «PU3UKa TOPHBIX TOPO1» 00y YarOIIUiCs
JOJDKEH 001a7aTh CIEYFOIMMHI KOMIETEHIIUSIMHU:

CTpyKTypHBIi [Tnanupyemsble pe3yabTaTsl 00yUeHUs
3JIEMEHT
KOMIIETCHIIUU

I1K-16 rOTOBHOCTBIO BBINOJIHATH SKCIIEPUMEHTANIBHBIE U TA0OPATOPHbIE UCCIIEIOBAHMS,
MHTEPIIPETUPOBATH MOy YEHHBIE PE3YJIbTATHI, COCTABIIATH U 3aLUIIATh OTYETHI

3HaTh - OCHOBHBIE OTIPEIENICHUS U TIOHSITHUSI CBOMCTB TOPHBIX MOPOJT

- OCHOBHBIE METO/IbI SKCIIEPUMEHTATBLHBIX U JIAOOPATOPHBIX UC-
CJI€IOBAHUN CBOMCTB FOPHBIX IMOPOJT

- 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB FOPHBIX MOPO/I B MPO-LIECCE
pazpaboTKu MECTOPOKICHHIA

YMerb - OueHUBaTh NOJyYEHHBIE IKCIIEPUMEHTAJIbHbIE TaHHbIE

- [IpumensTh 1a00paTOPHBIE METOABI HCCIICAOBAHUM TOPHBIX TIOPOJT JIJIS
peLIEHUs TUIOBBIX 3a1a4 FOPHOTO IPOU3BOJICTBA

- [IpuMeHATH METOIBI aHATIM3a U 00PAaOOTKU TAHHBIX SKCIIEPU- MEHTAIBHBIX
1 1a00PaTOPHBIX MCCIEAOBAHUS B IPO(ECCHO-HATBHOM NesTEILHOCTH

Bnaners - Tepmunonorueit B pamkax (PU3MKH TOPHBIX TIOPOJ

- HaBbpikamu 06pabOTKH MOTYyUYEHHBIX JaHHBIX, COCTABIATH U 3aLUILATH
OTYETHI

- CoBpeMeHHBIMU KOMIUIEKCaMHU 000py 1oBaHus i1t cOopa 1 00-paboTKu
JTAHHBIX O COCTOSIHUU M COCTaBE MOPOIHBIX MACCUBOB




OIIK-4

TFOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOSI/IHI/Iﬁ OIICHUBATL CTPOCHUC, XUMHYECKHI

Y MUHEPAIBbHBIM COCTaB 3eMHOM KOPbI, MOp(oornieckre 0COOEHHOCTH U TeHETUYECKHE THIIbI
MECTOPOKIECHUHN TBEPABIX MOJIE3HBIX UCKOIIAEMBIX IIPU PEIICHUH 33124 110 PALIUOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHUIO F€OPECYPCHOI0 MOTEHIMAIA HEP

3HaTh

- Merozpl U3ydeHHs cOCTaBa U CTPOCHUS IIOPOL;

- [TapameTpsbl COCTOSIHUSA NIOPOAHBIX MACCUBOB

- CBolicTBa U KJIACCU(PUKAIINY TOPHBIX MTOPO/T;

- [TapameTpsl COCTOSHUA TOPOAHBIX MACCUBOB;

- OU3nYECKUE CBOKCTBA FOPHBIX MOPOJ U MaCCUBOB, METO/IbI U CPEICTBA UX
OIIPENIEIICHUS;

- Bnusnue ¢usndeckux moyiei Ha CBOMCTBA TOPHBIX TOPO U MOPOTHBIX
MAaCCHBOB;

- OU3NYECKUE ABJICHUS U NIPOLECCHI B IOPOAHBIX MAaCCUBAX;

- [loBenenus ropHsIX OPOJ B IPOLIECCAX TOPHOU TEXHOJIOTUHY;

- [ OpHO-TEXHOJIOTHYECKHE CBOMCTBA TOPHBIX NOPOJ.

YMmern

- [IpoBOIUTE UCTIBITAHUS TOPHBIX IIOPOA U CTPOUTEIILHBIX MATE-PUAJIOB IIPU
UCCIIeIOBAaHUU MX (PU3UKO-MEXAaHUYECKUX CBOMCTB:

- Ocy11ecTBIIATh HAIIPAaBICHHOE U3MEHEHUE CBOMCTB U COCTOSI-HUE TOPHBIX
IIOPOJ ¥ MacCCUBOB;

- OnpeniensiTh FOpHO-TEXHOJOTUYECKUE CBOMCTBA TOPHBIX MO-POJ;

- OnpenensTh MIOTHOCTHBIE, BIAKHOCTHBIE U (PUITBTPAIIHOHHBIE
[I0Ka3aTeJIed TOPHBIX IOPOJ.

Bnaners

- HaBpIkaMu COBpEMEHHBIX METO/I0B UCCIEI0BaHUS (PU3UUECKUX CBOICTB
TOPHBIX TIOPOJ;

- HaBpIxamMu OLICHKH BJIMSHUS CBOMCTB TOPHBIX IIOPOJ U COCTO-SHHUS
MOPO/IHOTO MaccHBa Ha BBIOOP TEXHOJIOTUH M MEXaHU3a-1IMH Pa3padOTKH
MECTOPOKIECHUH MOJIE3HBIX UCKONIAEMBbIX.




4. CTpyKTypa, 00BEM M COepsKaHue TMCIUIIIMHBI (MOLYJIs1)
OO0mmast TpyA0eMKOCTh JUCIHUIUIMHBI COCTaBJIsIeT 3 3a4eTHhIX eawHul] 108 akaa. yacoB, B TOM

YHUCJIC:

— KOHTaKTHas paboTa — 8,6 aka/1. 4acoB:
— ayIuTOpHas — 6 aKkaJl. 4acoB;
— BHeayAUTOpHas — 2,6 akaji. 4acoB

— caMocTosTeNbHas paboTa — 90,7 akaj. 4acos;
— MOJIFOTOBKA K K3aMeHy — 8,7 akaJl. yaca

dopMa aTTeCTaLMH - IK3aMEH

AynutopHas g s
KOHTaKTHast pa60Ta E 5 Dopma TeKymero
g B
B aKaJl. 4yacax o u KOHTPOJIS
Pasnen/ tema 2, ( A Hacax) & [ A N P Kon
5 & ©|caMOCTOATENIBHON | yCIIEBAEMOCTH U
JIACIUILTAHBI < g = ., | KOMIIETEHLIUH
o & paboTHI IIPOMEXYTOUHON
nab. |mpakr. | € .8
Jlek. z'S aTTecTaluu
3aH. | 3aH. |8 &
1. OOume cBenenus o (QU3HKE
TOPHBIX 1OPOJ,
CaMmocCTOsTENbHOE
1.1 Uctopust pa3BuTus (H3UKH 02 g |M3yHenme yaebnott| KonTtponsHas IK-16,
TOPHBIX ITOPOJI. ’ U Hay4HOMH pabota OIIK-4
JATEPaTyphl
3
12 CaMmocCTOsTENbHOE
) nsydenue yueOnoi| KourpospHas [K-16
MuHepambHO-TIeTporpaduaecKie 0,2 8 v YACD P !
U Hay4HOMH pabota OIIK-4
OCHOBBI ()M3MKH TOPHBIX HOPOJ
JATEPaTyphI
Hroro no pazgeny 0,4 16
2. DU3UKO-TEXHOIOTHUUECKHUE
napaMeTpbl TOPHBIX IOPOJ
IToaroroBka k Sammita
2.1 MexaHudeckue CBOWCTBA U 1abopaTopHO- N IK-16,
0,2 2 8 nabopaTopHO
IIPOLECCHI B TOPHBIX IOPOJAX MIPaKTHYECKOMY OIIK-4
paboTHI
3aHATHIO
CaMmocCTOsATENbHOE
2.2 AxycTHueckue CBOICTBa U 02 g [u3ydenue yaebnott| KonTtponsHas IK-16,
MPOLIECCHI B TOPHBIX TOPOAAX ’ Y HAy49HOU pabora OIIK-4
JATEPaTyphl
CaMmocCTOsTENbHOE
2.3 TemnnoBble cBoOiWcTBa U 02 g |M3yHenme yaebnott| KonTtponsHas IK-16,
MPOLIECCHI B TOPHBIX TOPOAAX 3 ’ Y HAy49HOU pabora OIIK-4
JATEPaTyphI
CaMmocCTOsTENbHOE
2.4 DnexTpuueckue CBOWCTBA U 02 g [u3ydenue yaebnott| KonTtponsHas IK-16,
MIPOLIECCHI B TOPHBIX TOPOAAX ’ Y HAy49HOU pabora OIIK-4
JATEPaTyphI
CaMmocCTOsTENBHOE
2.5 MarHuTHblEe CBONCTBA U 02 g [u3ydenue yaebuott| KonTtponsHas IK-16,
MPOLIECCHI B TOPHBIX TOPOAAX ’ Y HAy49HOU pabora OIIK-4
JATEPaTyphI




CaMoCTOsATEILHOE

2.6 PanguanuoHHblE CBOMCTBa 0.1 g [n3yuenue yaebnott| KonTponsHas IK-16,
TOPHBIX ITOPOJ ’ U Hay4HOMH pabota OIIK-4
JATEPaTyphI
Hroro no pazgeny 1,1 48
3. dusnyeckue MNpOLECCHl TOPHOTO
IIPOM3BOJICTBA
IoaroroBka
3ammra
3.1 I'opHo-TexHONOIMUECKHE 1mabopaTopHO- N IK-16,
0,1 8 nabopaTopHOit
XapaKTEPUCTHKHA FOPHBIX TOPOJT MIPaKTHYECKOMY OIIK-4
paboTHI
3aHATHIO
3.2 [Iponeccsl  mosy4yeHus CaMocTosTeapHOe
nHpOpMAIMH O  CBOMCTBAX, n3ydeHHe yaeOHOI IK-16,
0,2 8 N Tect
COCTaBE€ M COCTOSHHUM MAaCCHBOB Y HAy49HOU OIIK-4
TOPHBIX I1OPOJ, JATEPaTyphI
CaMmocCTOsTENbHOE
3.3 DU3UKO-MEXAHUUECKUE o
N n3ydeHue yaeOHou IK-16,
CBOMCTBaA MaccuBa u 0,2 10,7 N Tect
Y HAy49HOU OIIK-4
Pa3pbIXJIEHHBIX TOPHBIX IOPOJ
JATEPaTyphI
Hroro no pazaeny 0,5 26,7
Uroro 3a cemectp 2 90,7 JK3aMeH
Hroro mo pucnummae 2 90,7 9K3aMEH [IK-16,0I1K-4




5 Ob6pa3oBaTtesibHbIE TEXHOJIOT MU

Jinst  peanmu3anuM  MPEIyCMOTPEHHBIX BHJIOB yueOHOH paboThl B  KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUM B TPENOJAaBAaHUM JUCUMUILUIMHBI «DU3MKa TOPHBIX IMOPOI»
UCTIOJIB3YIOTCS TPAUIIMOHHAS TEXHOJIOTHS U TEXHOJIOTHUS MTPOOIEMHOT0 O0yUYESHHSI.

[lepenaua HEOOXOAMMBIX TEOPETHMYECKMX 3HAHMA M (OPMHUPOBAHHE OCHOBHBIX
NPEAOCTABICHUNA M0 Kypcy «®Du3uka TrOpHBIX IOPOI» IPOUCXOAUT C HCIIOIb30BAHUEM
MYJIBTUMEIUHHOTO 000PYI0OBaHHS.

Jlekiu mpoxodAT B TpaauuuoHHOH Qopme, B dopme nexumi-uHGOpManus,
JEeKIUU-KOH(EepeHINH, JeKUMH-KOHCYIbTalui M TPOOJEeMHBIX JieKIui. TeopeTruueckuit
MaTepuas HM3JI0)KEHHBIH M OOBSCHEHHBIH CTyJEHTaM Ha JEKUUSIX-UH(POPMAIMAX, MOJICKUT
CaMOCTOSATEIIFHOMY OCMBICIICHHIO U 3allOMUHAaHMIO. TeopeTuueckuili MmaTepuai Ha MpoOIeMHBIX
JIEKIUAX SBISIETCS PE3yIbTaTOM YCBOCHHUS TOTYYSHHOM MHOOPMALIUH IOCPEICTBOM ITOCTAaHOBKHU
npo0OJIEMHOTO BOIIPOCA U TIOMCKa My Tel ero pemieHus. Ha Jekuusx — KOHCYJIbTalusIX N3JI10KESHUE
HOBOI'O MaTepualla COIPOBOXKAACTCA IIOCTAHOBKOM BOIIPOCOB U JUCKYCCHUEH B ITIOMCKAaX OTBETOB
Ha 3TH BOIIPOCHL.

[Ipy npoBeAeHUWH MPAKTHMYECKUX 3aHATHHA MCIONB3YIOTCS paboTa B KOMaHAE U
TPaJAULIMOHHBIN CEMUHAP.

CamocrosTenbHasi paboTa CTUMYJIUPYET CTYACHTOB B MPOIECCE MOATOTOBKH JJOMAIITHUX
3aaHUM U JOKJIAJ0B ISl PAKTUYECKUX 3aHATHIA IPU MOATOTOBKE K HUTOTOBOM aTTECTALIMH.

6 YueOHO-MeTOAMYECKOE O0ecTieYeHHEe CaMOCTOSITeJIbHOIM PadoThl 00y4YaroIIUXCs
IIpencraBneHo B mpuiioxeHuu 1.

7 OueHoOYHbIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEeKYTOYHOM aTTeCTALUH
[IpeacraBieHbl B IPUIOKESHHH 2.

8 YueOHo-MeTOnMUYeCKOe M HH(POPMAIHOHHOE 00ecTieYeH e TUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas M TEpaTypa:

1. IBenos, M1.M. ®dusmuka ropHslx NOpPOJ: MEXAHUYECKHE CBOWCTBA TOPHBIX HOPOJX :
yuebnoe mocobme / M.M. IlIBemoB. — Mocksa : MUCHUC, 2019. — 122 c. — ISBN
978-5-907061-27-9. — TeKcT : 31MeKTPOHHBIH // DNEKTPOHHO-OMOIMOTeUHas cucteMa «Jlauby :
[caiit]. — URL: https://e.lanbook.com/book/116928 (mata oopamenus: 31.10.2019). — Pexum
JOCTyTa: AJIs1 aBTO-PU3. TIOJIb30BaTEINCH.

2. T'onuapos, C.A. ®uznka ropHbIX TOpOJ : puzndeckue siBiaeHus U 3PQPEKTHI B IPAKTUKE
TOPHOTO TMPOMU3BOJICTBA [DNEKTPOHHBINA pecypc] : yuedbHoe mocobue / C.A. T'onuapos, I1.H.
[Ta-menkoB, A.B. [lnotaukoBa. — DnektpoH. gaH. — Mocksa : MUCUC, 2016. — 27 ¢c. —
Pexxum nocrymna: https:/e.lanbook.com/book/93655. — 3arun. ¢ skpana.

3. Snuenxo, I''A. ®u3uka ropHelx nopof. IIMOTHOCTHBIE CBOMCTBA IOPHBIX MOPOJ U
¢baxTopsl, uX onpepesstonme : yueonoe nocooue / I'.A. SAAnuenko. — Mocksa : MUCHUC, 2019.
— 142 c¢. — ISBN 978-5-906953-86-5. — Tekct : oaaekTpoHHbli // Jlanb
INMEeKTpOHHO-OnOMMoTeuHass cu-crema. — URL: https://e.lanbook.com/book/129076 (mara
oOpamenus: 05.02.2020). — PexxuM 10-CTyma: 111 aBTOPH3. TOJIb30BATENCH.

0) JlonoJIHNTe/IbHASL JIMTEpaTypa:

1. A.K. TTopuesckuii, I".A. KarkoB. OcHOBBI (pU3MKH TOPHBIX MOPOJ, TEOMEXAHUKU U
yIpasieHus coctostHueM maccuBa. — M.: MITY, 2004. — 120 c.

2. HoBuk I'.fl., PxxeBckuit B.B. OcHOBBI (pusuku ropHsix mopon. — M.: KHmkHbIH q0M
“JIMBPOKOM?”, 2010. - 360 c.

3. T'onuapos, C.A. ®U3HKO-TEXHHYECKHUE OCHOBBI pecypcocOepexeHus Ipu


https://e.lanbook.com/book/116928
https://e.lanbook.com/book/93655
https://e.lanbook.com/book/129076

paspylIeHNH TOPHBIX NOpoJ [DIeKTpoHHBINA pecypc]| : yuebHoe nocobue / C.A. I'oHuapoB. —
OnexTpoH. naH. — MockBa : T'opnas knwra, 2007. — 211 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/3282. — 3aru. ¢ skpaHa

B) MeTonnueckue yKazaHus:

1. YrompuukoB B.K., YrompuukoB H.B., CumonoB II.C. ®usuka TrOpHBIX MOPOI.
JlaGopaTopHbIii MPaKTHKYM IO OJJTHOMMEHHOH qucuuiuinHe crienuansHocta 130408, 130403, Y1,
Y2. Maruuroropck: 'OV BIIO «MI'TY um. I'.'1. Hocosay, 2009.

2. VYromeuukoB B.K., CumonoB II.C. MarHuTHeie CBOICTBA TOPHBIX MOPOI.
Marnutoropck: MI'TY, 2002.

3. Manapos W.II., YronsaukoB B.K., Kamanos 3.M. AkycTuyeckue CBONCTBA TOPHBIX
nopoJ. Marauroropck: MI'MA, 1994.

r) [IporpammHoe o0ecnieyenne 1 UHTepHeT-pecypChl:

IIporpammHoe oGecnieyenne

Haumenoanue [10 Ne norosopa Cpok nelicTBuUS TULIEH3UT
MS Windows 7

Professional(mas  |1-1227-18 01 08.10.2018 11.10.2021
KJ1aCCOB)

MS Windows 7

Professional (i [[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Offlce 2007 Ne 13501 17.09.2007 0eccpovHO
Professional

7Zip cB000JIHO pacnpocTtpansemoe 10 0ECCPOYHO
MS Offlce 2003 Ne 13501 17.09.2007 OeccpovHO
Professional

FAR Manager cB0001HO pacnpocTpansgemoe [10 6eccpoYHO

IIpodeccnonanbHbie 6a3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Hazpanue kypca CchlIKa
HanmonansHas MH(POPMAIIMOHHO-aHATIMUTUIEeCKast URL:
cucrema — Poccuiickuil MHIEKC HAy4YHOIO LIUTUPOBAHUSA )

https://elibrary.ru/project_risc.asp

(PUHII)

[Touckonas cuctema Axkanemust Google (Google Scholar) |[URL: https://scholar.google.ru/

Nudopmammonnas cucrema - EnuHOoe OKHO mocTyma K

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

denepanbHOC roCyJJapCTBEHHOE Or0JKETHOE
yupexaenue «Denepanbhbiii mHCTUTYT npombinuieHHoi|URL: http://www 1 fips.ru/
COOCTBEHHOCTI»

OnexkTpoHHas 0a3a mepuoAnyeckux m3ganuii East View
Information Services, OO0 «MBUC»
9 MarepuajibHO-TeXHHYeCKOe o0ecniedyeHr e TUCIMIIUHBI (MOIYJIs)

https://dlib.eastview.com/

MaTepI/IaJ'H:HO-TCXHI/I‘ICCKOC o0OecrieueHne JAUCIHUIIIIMHBI BKIIFOHACT:


https://e.lanbook.com/book/3282
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://dlib.eastview.com/

VYyeOHble ay IUTOPHUHU JUIs IPOBEICHUS 3aHATHIA JIEKITHOHHOTO TUIIA:
MynbsTUMe Ui HBIE CPEICTBA XpPaHEeHUS, IEpeayy U PECTaBICHUS HHHOPMALIIH

VYyeOHble ay TUTOPHUHU JUIs IPOBEICHUS JTAOOPATOPHBIX 3aHATHI:

JlaGopaTopHble yCTaHOBKH, H3MEPUTEIbHBIE TPUOOPHI /ISl BHITIOJIHEHHUS JTAOOPATOPHBIX
pabor:

— MammHsl yHUBEpCalbHbIE UCTIBITATEIbHBIE HAa PACTSHKEHHE, CKATHE, CPE3.

— [TpuGops! 1711 UI3MEPEHUST aKy CTUYECKUX M MATHUTHBIX XapaKTEPUCTHK.

— HcnbITarenbHble KOMPBI, CHTa, 00BEMOMEpHI AJISl ONpPENeiIeHUs] TOPHOTEXHUYECKIX
XapaKTEePUCTHK.

— DJEKTPOHHbBIE BECHI.

— [Ieun Tepmuueckue.

YyeOHble ayaUTOpPUU IS TPOBEACHHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MHAUBUIYAJIBHBIX KOHCYJIBTAlMH, TEKYILIEro KOHTPOJI U IPOMEKYTOYHOH arrectauuu: Jlocka,
MYJIbTUMEIUWHBIA IPOEKTOP, JKpaH

[TomernieHus 1t CaMOCTOSATENIHHON PaObOTHI 00yUYaIOIIUXCS:
ITepconanbHbie KoMMBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET 1 ¢ 1OCTYTIOM
B 3JICKTPOHHYI0 HHPOPMAIMOHHO-00pa30BaTEIbHYO CPEy YHUBEPCUTETA

[Tomemenne s XpaHeHHS U OPOQUIAKTHYECKOTO  OOCITyKMBaHUS  y4eOHOTO
o0opyaOBaHHS:

Cremwmaxu a1 XpaHeHUs y4eOHO-HAIJIAJHBIX NOcOOMiH M y4eOHO-METOIUYecKOi
JTOKYMEHTALIUH.



ITpunosxxenue 1

IlepedyeHb 1a00paTOPHBIX M NPAKTHYECKUX padoT

1. Onpenenenne 00BEMHOM MacChl TOPHBIX MOPOJ Ha 00pa3nax MpaBUIbHOM (POPMBI
Onpenenenue 00bEMHOM MacChl TOPHBIX MOPOJI THAPOCTATUYECKUM B3BELIMBAHUEM
Omnpenenenue yaelbpHON MAacChl TOPHBIX MOPOJT TUKHOMETPOM
Omnpenenenue yaebHON MacChl TOPHBIX MOPOJT IO 00BEMY BBITECHEHHOH KHIKOCTH
Omnpenenenue MOPUCTOCTU U KO3(PPUIIMEHTa TOPUCTOCTH TOPHBIX TIOPOJT
Omnpenenenue npeaesna MPOYHOCTH TOPHBIX MTOPOJT TIPU CKATUHU IKCIIPECC METOI0M
Omnpenenenue npesesia IPOYHOCTH TOPHBIX TOPO/I IIPU CKATUHM Ha 00pa3liax NpaBUIbHON

Nk wd

(bopMeI
8. Omnpenenenue npeena NPOYHOCTH FOPHBIX NOPOJ IIPU PACTKEHUU
9. INocTpoenue macrnopra NPOYHOCTH TOPHBIX TTOPOST
10. Ompenenenune KpenocTy FOPHBIX MOPOJ

Kontponbnas padora
Bapuanm 1

1. Hazosume ocHogHble munsi nopoo u pyo, paspadamviéaemblx GAUM OPHbIM
npeonpusimuem.

2. Ucnoawv3ys aumepamypy, onpeoenume cKOpOCmyb pacnpoCmpaHerus npooobHbIX U
NONEpPeuHbIX YIPY2UX 80IH 8 2OPHLIX NOPOOAX 015 MECIOPONCOCHUS 8aAULE20 NPEeONPUAMUSL.

3. Umerom nu 3navenue ANNeKmpuvecKue u macHummHovle ceoticmea 2OPHbLX nopod 6
mexHoJocuvYecKux npoyeccax, npous*@odwwblx Ha eauiem npednpu}zmuu7 Ecnu nem, mo saue
MHERUE O 603MONCHOCMU UX UCNOJIb306AHUA 6 Npoyeccax cOPpHO2O npouaeodcmea.

4. Onuwume zudpaeﬂultecmze U 2a300UHAMUYECKUE CBOLLCMBA 2OPHbLX nopod. Ilosacuume, kax
u 20e oHu yuumslearomcsi Ha KOKKpenitHoM npumepe sauleco npednpuﬂmuﬂ.

5. Tpaouyuonnvle u Hempaouyuonuvie cnocobvl 8030€liCMEUsl Ha 20pHbLE NOPOObL C YEbIO UX
PAaspyuleHus U 603MOHCHOCMb UX NPUMEHEHUs. HA 8auleM NPeonpusmul.

Bapuanm 2

1. Hazoeume ocrosHbie munsi pyo u nopoo, paspabamuléaemvie 8auum 20PHbIM
npeonpuamuem. Kaxue uz ykazauuvix 6amu nopoo ocadounvle, memamopguyeckue,
maemamuueckue? Kaxue ckanvhule, césasHuvle, pvixavle?

2. Kakue snexmpuyeckue c80UCMBa 20pHbIX NOPOO, CLALAIOUUX MECTNOPOHCOECHUE BAULE2O
npeonpusamusl, am uzeecmuvl? Eciu nem, mo no aumepamypHuim ucmo4HuKaM npuUMepHo
VKadcume 803MONCHBIU NOPAOOK dMux ceoticms. [avime kiaccugurxayuio 20pHbix nopoo no
geUYUHE INeKMPUUECKOU NPOBOOUMOCTU U 0O BACHUME PAZHYIO INEKMPULECKYI0 NPOBOOUMOCb
20PHbIX NOPOO € NOZUYUU KBAHMOBOU MeOPUL.

3. Vkaoswcume 3Hauenue peonocudeckux c80UCmE OPHbIX NOPOO OJiA peuleHUs 3a0ay 20pHO20
npouszeoocmea. llokasxcume Ha KOHKPEMHbIX NPUMEPAX 8ALUUE20 NPEONPULMUSL.

4. Kakosa c6:a3b MedcOy cKOpOCMbIO YNpy2Uux 60.1H 8 2OpHbIX Nopooax u mooyiem FOnea?



5. Onuwume cywHocmo 21eKMPOMASHUMHO20 CROCODA pa3denKu He2abapuma u
B03MONCHOCMb €20 NPUMEHEHUs HA 8auiem Npeonpusmuu.

Bapuanm 3

1. Hazosume ocHogHbie munsi pyo u nopoo, papabamul8aemvix Gauum 2OPHbIM
npeonpusamuem. atime Xxapakmepucmuky 8auie2c0 Mecmopo#COeHuUsi CO2IACHO €20 2eHe3UC) .

2. Vkaoicume uzgecmmuvle 6am nokazamenu npeodenos NPOYHOCHMU HA cocamue, pacmsoiceHue,
cogue, uzeud 0 NOPoo, CIA2AWUX MeCMOPodIcOeHUe saule2o npeonpusmus. Eciu nem, mo,
NOAB3YACH TUMEPAMYPHUIMU UCTIOYHUKAMU, NPUMEPHO Onpedenume ux.

3. Onuwiume ocHo8Hbvle napamenipusl Kadecmea uckonaemslx yZJZBIz. Hcnonvzosanue
aKycmuiyeckux ce0ticme ons I’lp08€0€Hu}l onepamueHoco KOHmpoJist 301bHOCMU KAMEHHbIX y2]l€12.

4. U3secmuul 1u menyogvle ceoucmsea nopoo Ha eauiem npeonpusmuu? Eciu nem, mo
ombvluume uUx NPUMEPHbLE 3HAYCHUS 8 TUMEPAMYPHBIX ucmounukax. Kaxoe enuanue na meniogvle
CB0UCMBA 20PHBIX NOPOO OKA3bIBAIOM NOPUCMOCMb U 8l1axcHOCmb? [loKkadcume Ha KOHKPemHbIX
npumepax.

5. K kxaxkomy xnaccy no oypumocmu 0mHoCamcsi ROpoobl 8auieco Npeonpusmus, onuuume
Memoovl ee onpeodenerus?

Bapuanm 4

1. Hazosume ocHogHbie munsi pyo u nopoo, pazpabamuléaembvie Gauium 2OPHbIM
npeonpuamuem. Yrascume cpeOHUtl MUHEPAIbHbIL COCMAB IMUX NOPOO, PYO U UX CMPOeHUe.

2. ObvscHume, KaK U3MeHIemcsi CKOpoCmb NPOOOIbHbIX U NONEPEUHbIX 80.IH, MOOYIb FOHea u
0
koaghguyuenm Ilyaccona npu Haepese nopoo 0o memnepamypol gviuie 300°C?

3. Kaxue memoowvl u npubopbwl 8011 u38eCmmubvl 0Jisk onpedeieHuss Kpenocmu u adpazueHocmu
2OPHBIX NOPOO 8 1ADOPAMOPHBIX U NPOUZBOOCMEEeHHbIX Ycaosusx? [Ipueedume abconomuvie
3HAUeHUs KO duyueHmos Kpenocmu u abpa3usHOCMU 0CHOBHHIX MUNOE8 NOPOO U PYO
MeCmOopONCOeHUs: 8aULe20 NPeONnPUIMusl.

4. Obvacnume, kax ausem NJIOMHOCMb NOPOO HA Mooy FOnea, Cmokca, 6cecmopoHHe2o
corcamusi, 0OHOCMOPOHHE20 CHCAMUSL, KAK uzmensemcs kodghguyuenm Ilyaccona c ysenuuenuem
memnepamypul? [Ipusedume npumepul.

5. K kakomy knaccy no 3pwbieaemocmu OmHOCIMCs HOPOObL 6aLLe20 NPEONPUSIMUSL, ONUUIUME
Memoovl ee onpeodenerus?
Bapuanm 5

1. Hazosume ocHosHbie munsi pyo u nopoo, papabamuléaemvie Gauum cOPHbIM

npeonpuamuem. Kaxue ¢usuueckue ceoticmea smux nopoo u pyo 6am u3eecmHul?

2. Kax ocywecmensiemcs nepeoaia menia 6 00HOPOOHbIX MEEPObIX CPe0ax CONACHO
Co8peMeHHOU meopuu menaonpogooHocmu? Jlamv onpedeienue memnepamyponposooHOCmu.



3. Cneyuanvhvle 20pHO-MeEXHOLO2UYECKUE NOKA3AMENU NOPOO (IM8epOOCHb, XPYNKOCMDb,
0pOOUMOCMb, 83PbIBAEMOCTY) U UX POJIb 8 NPOYECCax 20pHO20 npoussoocmea. Ilosacnume na
npumepe 6auie2o npeonpusmus.

4. Vrasicume degpopmayuonnsvie Xapaxmepucmuku nopoo u pyo, papadbamsiéaemvix 8auum
2OPHBIM NPEONPUAMUEM.

5. Onuwume ceoticmea, onpedensaoujue yCmouyueocms 60pmo8 Kapbepos u 0meanos 0is
noOpoo0 Pa3iuiHbIX MUNOSE.

Bapuanm 6

1. Hazoeume ocHo6Hble munvl pyo u nopoo, pazpadamvléaemvix 6AUM NpeOnpUsimuem.
Onuwume mpewuHo8amocms 20pHbIX HOPOO BAUUE20 MECTOPONCOEHUS U MEMOObL ee
onpeoenenus.

2. Kakue ghusuxo-mexunuueckue xapaxmepucmuxu 20pHoix HOpoo, C1a2aoujux
MecmopoxcoeHue sauie2o npeonpuamus, 6am uzgecmuuvl? Ecau nem, mo, nonw3ysacs
JIUMePamypHuLMU UCOYHUKAMU, NONLIMATIMECH UX ONpeoeums.

3. ObvacHume, umo 6ausem Ha CKOPOCMyb PACNPOCMPAHEHUS YAPY2UX BOJIH 8 MBEPOLIX
cpedax? Ymo enusem Ha usmeHeHue KOIPPuyueHmos 3amyxanus, no210ujeHus,
2eomempuyecko2o pacxoacoenua? Jaiime nonamue aKycmudeckou #cecmKoCcmu 2opHbIX nopoo.

4. Ymo makoe npouHoCcmb 20pHbIX NOPOO, ee husuveckasn npupooa? Kakoe emusanue Ha
NPOYHOCMb 2OPHLIX NOPOO BAULE20 2OPHO20 NPEONPUAMUS OKA3bl8Aem MUHEPAIbHbIIL COCMAS,
NOPUCMOCIY, 81ANCHOCMY, memnepamypubiti pakmop? IIpusedume KonkpemHule npumepbi.

5. Buviemxa, mexanuueckoe omoenenue I’lOpOd on maccuea, 9KCKasupyemocnmbo.

Bapuanm 7

1. Hazosume ocHogHbie munsi pyo u nopoo, pa3pabamuleaemvbix 6auium npeonpusmue.
Hatime kaaccugurayuo Munepanios 6auie2o MecmopodcoeHus o xumuieckomy cocmasy. Ymo
maxoe axkyeccopuvle Munepanvl? Mx snauenue 6 HApOOHOM X03Alicmae.

2. Kax enmusiem cooepoicanue dceneza 6 pyoe u memnepamypHuiil pakxmop Ha MacHUmHwle
ceoticmea 2opHuix nopoo? ObvscHume, 0053amenvHo au eppomasHumusle NOPOObl QOJIHCHYL
XOpOwo nPoeooUmsb INEeKMpUYecKull mox?

3. Onuwmume naubonee uzgecmuvle Memoowvl U MexXHU4ecKue cpedcmea onpedeﬂeHuﬂ
COPHO-MEXHOIOCUYECKUX XapAKMEPUCMUK cOPHbLX l’lOpOd 6 Jza60pam0prlx ycaosusx.

4. Kakoe énusnue okazvl8aom xapakmepucmuku pa3pulXieHHblX 2OPHbIX NOPOO HA
0meanoobpazosaHue, CKIa0uposanue no1e3Ho020 UCKONAemoz20 1 mpaHcnopmuposanue?
IIpuseoume npumepul u3 pabomul 6auie20 nPeOnPUAMUSL.

5. ﬂpO6ﬂ€Hu€ U u3mesibderue nojle3Hoc0 UCKoOnaemozo 6 0p06wzl<ax u mejlbHuyax, sampamasl
JHepcUuU Ha oanmvie npoyeccsl.

Bapuanm 8



1. Hazosume ocHogHbie munsi pyo u nopoo, pa3pabamuleaemvbix Gauium npeonpusmue.
Kaxue xnaccugpuxayuu 2opHuix nopoo npUMeHAOMcs Ha 8aulem npeonpusmuu?

2. Kakue nabopamopHule u HamypHvie Memoobl NPUMEHAIOMCA Y 84C HA NPEONPUAMUU OJis
onpeoenenuss Yu3UKo-mexHu4ecKux napamempos nopoo?

3. Kak enusarom na npouHocmuvie c80UCMBA 20PHbIX NOPOO CKOPOCMb NPUNONCEHUS HAPY3KU
U HanpaxjceHHoe cocmosnue nopoo? Ilpueeoume npumepol.

4. I'0e u Ha Kaxux npoyeccax eauie2o NPeonPUsmus bl NPEOIONCUIU ObL UCNOTLZ0BAND
menogoe o3delicmsue Ha nopody? Umo ons s3mozo Hysxcrno? bBydem nu penmabenvho?

5. Ilepemewenue 2opHvIX NOPoOO, nokazamenb MpyoOHOCMU U MPAHCROPMUPOBAHUSL, 83DbLEHAS
docmaexa pyoul.

Bapuanm 9

1. Hazosume ocHogHbie munsi pyo u nopoo, pazpabamuléaemvix auum npeonpusmuem. Kax
U 8 Kaxkou mepe (hu3uUKo-mexHuyecKue c8oUCmaa dmux pyo u nopoo UCNOb3YIOMCA Y 84C HA
npaxmuke? IIpuseoume KOHKpemuvie nPpUMepbl.

2. Kaxum obpa3om Ha npaxmuke MONMCHO UCHOIb308AMb OMAUYUE 8 CKOPOCHAX YAPY2UX 60JIH 8
PA3IUUHBIX 20PHBIX NOPOOax?

3. llonamue 06 anexmpuueckou nonapuzayuu. Ilpu kaxoii memnepamype cecHemoNeKmpuKu
mepsom ceoro noaapuzayuio? Ilpueeoume npumepbi.

4. Kakoe snusinue okazvlaiom mexanudeckue ceoticmaea 2OPHbLX nopod Ha npoekmupoearnue
COPHO-MEXHOJIO2UYECKUX npoyeccos, Ha KOHCmpyupoearue U UCnoilb306AaHUe COPHbIX MAUIUH U
MEXAHU3IMOE 6 npou3@000m@e?

5. Tepmuueckuii cnocob 6ypeHus u paspyuieHus He2cabapuma u 03MOHCHOCMb UX NPUMEHEHUS
Ha eauiem npeonpusmuu.

Bapuanm 10

1. Hazoeume OcHogHble munsl pyo u nopoo, pazpadbamuléaemMblx 8auUM npeonpusimue.
Bowioenume u oaiime xapaxmepucmuky 0CHOBHbIM HOPOO00OPA3VIOWUM MUHEPATAM BAULESO
MeCmOpOHCOEHUSL.

2. Yem obycnosnenvt omauuus 6 QusuKo-mexHuieckux c60lcmeax u nogeoenue nopoo 8
obpasyax u maccuge, a MaxxHce MAcCU8a OPHLIX NOPOO U PA3PLIXAEHHOU 20PHOU MAcCyl?

3. Kax Ha npaxmuke ucnoie3yiomces paziuiue 6 00beMHbIX U YOelbHbIX 8eCax 2OpHOU NOPOObl
U MUHEPATLO8, A MAKIICe 3HAUUMENbHASL PA3HUYA 8 NIOMHOCMU NOIE3HO20 UCKONAEMO20 U NYCMOT
nopoowi?

4. Kax noopaszoensiomces no uacmome ynpyaue Ko1ebaHus, pacnpocmpaHaiouuecs 8 meepobix
cpedax? Kaxue memoovl 6 Hacmoswee 8pems NPUMEHAIOMCA 0Ji OnpeodeeHus aKyCmu4eckux
napamempos ynpyaux Koieoanuu?



5. B kakux CYHasiAx npuUMeHAomcs ceomexHojlocuvecKue Memoowvl 000bIYU NONE3HBIX
uckKkonaembvlx.

TecToBBIH KOHTPOJIb
1. K okucnam otHOCcATCS?
[Tupur
dmroopur
I'emartur
MyckoBur
2. K cynbdugam oTHOCAT?
XapKo3uH
Kynpur
laymr
CunsBUH
3. HazoBute pa3Mep 3epHa CpEIHE3EPHUCTOM CTPYKTYpHI?
o 0,1 mm
o 0,2 mm
o 0,25 mm
Ho 0,5 Mm
4. HazoBuTe pa3mep 3epHa B MEIKO3EPHUCTOM CTPYKType?
3epHa pa3IMYUMBbl JIULIb IPU YBEIUYEHUN
Jo 0,1 mm
o 0,2 mm
o 0,25 mm
5. Iopsl BenmuunHOO 50 MKM OTHOCSTCA?
CyOxanunspHbie
Kamunspusie
CBepxKanuisipHbIe
6. CpenHre MUHEPAJIbl UMEIOT IUIOTHOCTH?
2000-3000 kr/n’
2500-3000 r/n’
2000-4000 kr/n’
2500-4000 kr/n’
7. PaccTosiHME MEXIly TpEIIMHAMH BTOPOTO MOPsiIKa Kojiebmercs?
10%-10° m
10°-107 m
10%-10" m
10"-10" m
8. MakcuManbpHasi TUTPOCKOIIMYHOCTD 3T0?
CriocoOHOCT TOPHOM MOPO/IBI MOKPHIBATHCS TUICHKON KUIAKOCTH

Haubonpiee komm4ecTBO BlIaru, KOTOpOe CocoOHa aicopOrpoBaTh Ha CBOEH TTOBEPXHOCTH
ropHasi mopojia

KonudaecTBo BOIBI, yAEpKUBAEMOW CHIIAMH MOJIEKYJIIPHOTO TPUTSIKEHHS
9. CrtocoOHOCTh IOPOIBI MIPOITYCKATh CKBO3b CE0s1 KHUIKOCTH?
[IponnaemocTh

Bonoornaua



QunbTpanus

OOBemMHast BIaroeMKOCTb

10. HampsixxeHneM Ha3bIBaroT?

IToBepXHOCTHAs IUIOTHOCTH BHYTPEHHUX CUJI
MaxkcumaiibHasi KpUTHUECKasl Harpys3Ka

Cuna neiicTByro1as B HalPaBJICHUHU ABYX OCeil
11. HazoBute npenens usmeHeHus: kodgduumenra [lyaccona.
0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynem FOHra Ha3bIBaOT

Koa¢pdunmeHT nponopuuoHaIbHOCTH MEXy HOPMAJIbHBIM HANpPsIKEHUEM U
COOTBETCTBYIOIIEH MTPOIOJIHON yHpyroi nedopmanmei.

KoaddummeHT nmpomoprioHaIHOCTH MEXKITY OTHOCUTEIILHOU MPOIOTBHON H OTHOCHUTEIILHOM
NOTIEpEYHON YIIpyroi nedopmarimeii.

[TocteneHHslit pocT AeGopMaIyy MPH MOCTOSHHOM HaIpsKEHUH

13. Koa¢ppumumeHT nponopuuoHaIEHOCTH MEXK1Y KacaTelbHbIM HATIPSXKEHUEM U
COOTBETCTBYIOIICH AedopManueii?

Mopyns FOnra

Monayns cnBura

Koa¢pounuenr Ilyaccona

Monynb nedopmanuu

14. Peonoruueckast MOJ€Nb YIPyTo-BsA3KOH cpeapl?

Teno Makcsemna

Teno I'yka

Tenxo bunrama-IIIBegosa

Teno KeneBuna-doiirra

15. Penakcauus HanpsiKeHUH 3T0?

SIBnenue oOpaTHOE MOM3YyUECTH

[IpouHOCTH MOPOJ, COOTBETCTBYIOWIAS TOM WIM MHOM JUTMTEILHOCTH BO3IEHUCTBHS HATPY3KHU

SIByeHMEe MOCTENEHHOTOo pocTa aedopMaryi

16. YnbpTpa3ByKOBbIE BOJHBI UMEIOT YaCTOTY ?

Ho 20 I

20-20000 T’

bonee 20000 I'u

Bonee 10'° 'y

17. Tlpoun3sBeieHue MIOTHOCTH MOPOJIbI HA CKOPOCTh MPOAOJIBHON BOJIHBI B HEM 3TO?

Koa¢unmenr 3atyxanus

JloGpOTHOCTH

JIeKpeMEHT 3aTyXaHus

AKycTrudeckas )KeCTKOCTh

18. Tun TermIonpoBOHOCTH, IPU KOTOPOM TMPOUCXOUT Auddy3ust cpeaHent KHHETHYECKOM
SHepruu?



DneKTpoHHas

NoHnnas

®oHOHHAasA

19. K penakcaiinoHHOM NOJSIpU3aLMA OTHOCAT?
JunonbHas

MakpocTpyKTypHas

NoHnnas

DneKTpoHHas

20. BenmnuuHa 1 HanpaBJIEHUE I€MCTBUS MarHUTHBIX CUJI B BAKyyM€ Ha €IMHUILy MarHUTHON
Maccel 3T0?

Nunykuus

MarHuTHas IpOHUIIAEMOCTh

MaruuTHasi BOCOpUUMYHUBOCTb

Harmpsi>xeHHOCTB

21. Ilo BenmMYUHE 3IEKTPOIPOBOJHOCTH MOPOIBI OBIBAIOT?
J3IIeKTpUKKU

JnamarueTuku

[TapamarneTuku

DNEKTPONPOBOIUMBIE

22. Crarnueckasi TBEpJOCTh IJIACTUYHBIX OPOJI ONPEAEIIAETCS METOOM?
Poksemia

ITopa

bapona

[IIpetinepa

23. CKOJIBKO y/IapOB JIOMyCKAaeTCs P OMpeaesieHNH K03 humeHTa KpernocTu B criocode
TOTYEHUSI?

5-10

1-20

10-15

3-15

24. Kakoe cpejHee pacCTOSIHUE MEXy TPELIMHAMU B CPEAHETPEIIMHOBATHIX TOpoAax?
0,3-0,5m

0,5-0,75 m

0,5-1mM

1-1,5M

25. lepopmanuu monepeMeHHOTO CKATUS M PACTSHKEHHS 00y CIaBIMBaIOT PACIIPOCTPaHEHHE?
[Ipo1onbHBIX BOJIH

ITonepe4HsIX BOJIH

Bonn Penes

Bonn JIsBa

26. Enqununeit yenpHOro BOJHOBOTO COIIPOTHUBIIEHHS HAa3bIBAIOT?

Axyctuueckuit Om

AKyCTUYECKHUI UMIIEaHC

AKyCTUYECKUI JEKPEMEHT



JloGpOTHOCTH

27. OtHouenue D/m Ha3pIBatOT

JIeKpeMEHTOM 3aTyXaHHUs

Koaddumment MmexaHnueckux norepb
AKyCTUYECKHUI UMIIE]aHC

BosHOBOE conpoTuBieHHE

28. K ToueuyHsIM epeKkTaM B KpUCTAJLIaX OTHOCST
Bakancuu

BunroBsie nucioxanuu

KpaeBbie nucnokanuu

ATOMBI BHEJIpEHUS

29. JI1sl TIMHUCTBIX TOPHBIX NOPOJ ACHOPT MPOYHOCTH UMEET BUJ?
[Ipsimast, mapasuiesbHast ocu adcIpce

[Ipsimast, BBIXOAIIIAs U3 HaYasla KOOPIMHAT
I'unep6ona

[TapaGona

30. Moayans FOnra nzmepsiercs?

ITa

H

Kre/cm?

31. 3HaueHue OTHOWIEHHUSI CKOPOCTH IPOJOJIBHOMN BOJIHBI K CKOPOCTH IONIEPEUYHOMN BOJIHBI AJIS
PBIXJIBIX TIOPOA?

1,7-1,9

1,5-14

13-500

CtpemuTtcs Kk 66CKOHEYHOCTH

32. T'opHbIe OPOJIBI, Y KOTOPBIX yHpyrast AedopManus He3HAUUTEeIbHA?
[Inactuunble

Xpynkue

Ypyro-xpynkue

33. Kakue nopooo6pa3syromune MUuHepaisl 3aHuMatoT 12% BepxHeil yacTh 3eMHOU KOpBI?
ITonesbie mIIaThI

Ksapig

AmMpudobI

Cmropl

34. CiocoGHOCTh MOPO COMPOTUBIIATHCS AUCTIEPTUPOBAHUIO TI0 BO3ACHCTBUEM
JTUHAMUYECKON HArpy3Ku?

JpoGumocTh

Kpenocts

TBeprocts

B3peiBaemocTb

35. Anuna npoGera o-1ydeil B BO31yXe
3-10cm

500-1000 cm



10-200 cm

200-500 cm

36. Kropu kak eiMHHLIA U3MEPEHUSI paJUOAKTUBHOCTH OIIpeAenseTcs?

PaBHa uncny pacnagaroumxcs B 1c atroMoB B 1T pagus

COOTBETCTBYET PaIHoaKTHBHOCTH 11 moposs!, aaromero 10° pacmanos B lc

PaBHa rpaMM-3KBHUBAJIEHTY ypaHa Ha 1T MOpoibl

37. KoapdummeHT kpenoctu u3mMeHsercs?

0,3-10

0,3-15

0,3-20

0,3-25

38. 1o qpo6umMoCTH rOpHBIE TOPOIBI AEHATCS HA?

4 knacca

5 KJIaccoB

6 KaccoB

7 K11acCcoB

39. Merona JIrogBura 3axiiroyaercs?

Omnpenenenue npeaena MpOYHOCTH TOPHBIX OPOJI IPH PACTAKEHUE METOIOM pacKaJIbIBaHUs
IUIACTUH

Omnpenenenue npeaena NpOYHOCTH FTOPHBIX NOPOJ IIPU PACTSKEHUE METOIOM pa3aBiINBAHUA
LWIMHApA

Onpenenenue npeaena NpOYHOCTH TOPHBIX OPOJI IPH PACTAKEHUE METOJIOM COOCHBIX
IIyaHCOHOB

Omnpenenenue npenaesa MpOYHOCTH TOPHBIX MOPOJT TIPU PACTSKEHUE METOI0OM M3ruba Oanku

40. Kpurepuii npounoctu Mapuorra?

Kputepuit HanGonbIuX yJIMHEH U

Kputepuit HanGobIINX KacaTeNbHBIX HATIPSIKEHUH

Kputepuit HanGombIINX HOPMaTBbHBIX HANPSYKEHUH

OHepreTu4ecKkuil KpuTepui



ITpunosxenue 2

a) Illlanupyemble pe3yabTaThl 00y4eHHsI M OLlCHOYHbIE CPEACTBA JJISA NPOBEACHMs IPOMEeKYTOYHON aTTeCTaliu:

Crpyxty
PHBIA
AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpelICTBA

OIIK-4 roTOBHOCTBHIO € €CTeCTBEHHOHAYYHBIX NO3MIIMIl OLICHUBATH CTPOCHUE, XUMHMYECKHIl 1 MUHEPAIbHBINH COCTAB 3¢€MHOI KOPBI,

Mop(])o.nornqeame 0CO0EHHOCTH M reHeTHYeCKHe THIIbI MCCTOpO)K}:[eHI/Iﬁ TBEPABIX MOJE€3HbIX UCKOITACMBIX IIPU PCIICHUH 3a1a1 110
PallMOHAJIBbHOMY U KOMIIVIEKCHOMY OCBOCHHUIO IreOPECYypPCHOI0 MOTEHIUAJJIA HEAP

3HaTh

- MCTO,Z[BI HU3YyHUYCHUA COCTaBa U CTPOCHUA
opoJ;

- Ilapamerpbl COCTOSIHMS TOPOJHBIX

MaCCHUBOB

- CBoiicTBa M KJIAaCCU(PUKAIIMU TOPHBIX
IOPOJ;

- Ilapamerpbl COCTOSIHMS IOPOJHBIX

MAacCHBOB;

- du3nyeckne CBOKWCTBA TOPHBIX NOPOA U

MAaCcCHBOB, METOIBl M CpeACTBa HX
OIIPENEIICHUS;
- Bnuaaue ¢Qusmueckux monei Ha

CBOMCTBA TOPHBIX IOPOJ M IOPOJHBIX
MAaCCHBOB;

AR N e

[ T e N e T == W S G S Y
O XN bW — O

l'[epeqem, TEOPETUYCCKHUX BOIMPOCOB K IK3aMEHY:

AKyCTHYECKHE CBOMCTBA 00PA3I0B TOPHBIX MTOPOJ.

bazoBbie (hn3HMKO-TEXHUUYECKHE TapaMETPhI TOPO.

BiysiHue BHEITHUX TOJIEN HA TEMJIOBBIE U JIEKTPOMArHUTHbIE CBOMCTBA MOPO/I.
BnusiHre MUHEPAIILHOTO COCTaBa U CTPOCHHUS IOPOJ HAa UX IIPOYHOCTD.
BnusiHre MUHEPAIILHOTO COCTaBa U CTPOCHHUS IIOPOJ HAa UX CBOMCTBA.
BnusiHue coctaBa ¥ CTpOEHUs MOPOJI HA UX YIPYTHUE CBOMCTBA.

Bnusnue yBnaxHeHUs1 HA TOPHBIE OPOBI.

Bo3saelicTBue BHEIIHUX TOJIEW HA CBOMCTBA FOPHBIX OPOJ.

Bsi3kocTh, IpOOUMOCTH U a0Pa3UBHOCTH MOPOI.

I'opubie moposl Kak 00BeKT pazpabotku. Maccus. ['opnast macca. O6paser.
’Kunkoctu u ra3el B mOpojax.

M30TpOonHOCTS U @aHU30TPOIHOCTE TOPHBIX MOPOLL.

Knaccudukaims ropHO-TEXHOJOTHYECKHX CBOWCTB MOPO/I.

Knaccudukamms mopos no pu3ndeckuM CBOMCTBaM.

Knaccudukaryst peIxJisix mopo.

KpenocTs ropHbIX OpOA.

MarHuTHBIE CBOHCTBA 00Pa31[0B TOPHBIX MOPOI.

MexaHnuyeckue Moienu AeGpopMUpPOBAHHS TEIL.

MexaHn4yecKre CBOMCTBA 00Pa310B TOPHBIX MOpo. OOIIMe MOTOKEHHUS.
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- QOu3nueckue SABICHUI U npoueccoel B
NMOPOAHBIX MAaCCUBAX,

- [loBeneHus rOpHBIX OPOJ B MPOLECCAX
TOPHOM TEXHOJIOTUU;

- ['opHO-TEXHOJIOTMYECKUE CBOMCTBA
TOPHBIX MOPOJ.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Munepaiibl ¥ TOpHBIE TOPOABI UX CTPOEHUE U COCTAB.
Hanpsoxenus u geopmanuu B mopojax.

OO1ure cBeieHus 0 B3aUMOCBSI3U CBOMCTB MOPOJI.
Omnpenenenue U KOHTPOJIb COCTaBa MOJIE3HBIX HCKOIIAEMBbIX.
IIepeMelenue >KMIKOCTEN U ra30B B IOPOJAxX.
[InacTuueckue U peoJorn4ecKue CBOMCTBA MOPOJ,.
[IimoTHOCTHBIE CBOMCTBA MOPOJ.

[Tonstpu3anys rOpHBIX IOPOJ

ITpoyHOCTH 00pa31I0B FOPHBIX TOPO/I.

PanuanonHbpie cBOHCTBA 00pa3I0B TOPHBIX MOPOI.
PacnipocTpanenue U HakOIUIEHHE TEIlIa B IOPOIAX.
CaoiicTBa MOpoJ| KaK MICTOYHUKH UH(POPMAIHH.

CtpoeHue, cocTaB ¥ COCTOSIHME OPOJHBIX MaCCHBOB.
CtpoeHue, cocTaB ¥ COCTOSIHUE Pa3pbIXJIEHHBIX TOPHBIX TOPOA
TBepIOCTh TOPHBIX OPOJ U MUHEPAJIOB.

TBepIOCTb TOPHBIX MOPOA.

TerutoBoe paciupeHue.

TertoBo peKUM IAXT U PyJHUKOB.

TermnoemMKoCTh NOpPOI.

TermonpoBOAHOCTb U TEMIIEPATYPOIPOBOIHOCTD IIOPOJ
TepMuueckre HaNPsKEHUS B TOPHBIX NIOPOJAX.
TpemunHoBaTOCTb TOPHBIX NTOPOL

VYnpyrue koje6aHus B MacCUBaX FOPHBIX MOPOJ.

VYipyrue cBoicTBa IOPOA,.

@U3HUKO-TEXHUYECKUE MTapaMeTPhl TOPHBIX IIOPOJ B MAaCCUBE.
PU3HUKO-TEXHUYECKUE NTapaMEeTPhl Pa3pbIXJICHHBIX IIOPOJ.
@usnyeckue MPOUECCHl B TOPHBIX MTOPOIAX

XPpyIKOCTb U IUNIACTUYHOCTD IIOPOIL.




Crpykty

PHBIA
anemenr | [lmanupyemble pe3yibTaTsl 00yUeHHs OreHouHBIE CPEACTBA
KOMIIeTe
HIUH
48. DneKTpOnpoOBOJAHOCTh TOPHBIX MOPO/I.

Ymerp - [IpoBOAXTH UCTIBITAHUS TOPHBIX MTOPOJ U Ilepeuens 1a60paTOPHBIX U NPAKTHYECKUX PAOOT:
CTPOUTEIBHBIX MATePHAIIOB pu 1. Ompenenenue 06beMHOI MacChl TOPHBIX MOPOJ Ha 00pa3lax MpaBUIbHOM HOPMBI
HCCIIE/IOBAHMHI MX (DH3MKO-MeXaHHUECKHX 2. Omnpenenenne 00bEMHON MaCChl TOPHBIX TOPO/] TUIPOCTATHYECKUM B3BEIINBAHUEM
CBONCTE: 3. OmpeneneHue yaelIbHOM MacChl TOPHBIX MOPOA MMKHOMETPOM

4. OmnpeneneHue yIeIbHOW MacChl TOPHBIX MOPOJA MO0 00beMY BBITECHEHHON JKUIKOCTH

) OcymecTBIsTS HATIPABIICHHOE 5. Omnpeznenenue MOPUCTOCTU U KOIPPUIMEHTA TOPUCTOCTH TOPHBIX TIOPOJT
M3MEHEHHE CBOHCTB M COCTOSIHHE TOPHBIX
MOPOJI U MAaCCHBOB;
- OmnpenensiTh TOPHO-TEXHOJIOTUYECKUE
CBOMCTBA FOPHBIX MIOPOJ;
- OnpenensTs MIJIOTHOCTHBIE,
BIOKHOCTHbIE M (pUIBTpAlMOHHBIE
[I0Ka3aTeJIed TOPHBIX TOPOJ,.

Bmaners |- HaBbikamMu COBpEMEHHBIX METOJIOB KonTtpoabnas padora
UCCIeIOBaHUs  (PU3UYECKUX  CBOWCTB

TOPHBIX MIOPOJ;

- HaBwIkamMM OIIGHKHU BJIMSHUS CBOMCTB
TOPHBIX MOPOJ U COCTOSIHUS MOPOJHOTO
MacCMBa Ha BBIOOp TEXHOJOTUH W
MeXaHHU3aluu pa3paboTku
MECTOPOKICHUN MTOJE3HBIX HCKOIIAEMBbIX.

Bapumant 1

1. Ha3oBuTE OCHOBHBIE THIBI TOPOJ M PYA, pa3padaTeiBa€MbIX BaIllM TOPHBIM
MIPEATIPUATHEM.

2. Vcnonw3ys nuteparypy, ONpEAEIUTe CKOPOCTh PaclpOCTPAHEHUS POAOJIBHBIX U
MONIEPEYHBIX YIPYTHUX BOJH B TOPHBIX NOPOAAX Il MECTOPOKICHHUS BAILETO IPEAIIPUATHUSA.

3. meroT M 3Ha4YeHHe 3JEKTPUUECKUE M MarHWTHBIE CBOMCTBA TOPHBIX IOPOJ B
TEXHOJIOTUYECKHX IPOIIeccax, MPOU3BOAMMBIX Ha BaleM npennpustuu? Ecnu HeT, To Baie
MHEHHUE O BO3MOKHOCTH MX UCIIOJIb30BAHUS B IIPOLECCAX TOPHOT'O MPOU3BOLCTBA.
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AJIEMEHT
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4. OnumuTe TUAPABIMYECKHE M Ta30JJMHAMUYECKHE CBOMCTBA TOPHBIX MOPO.
[TosicHuTE, KaK ¥ T/1€ OHU YUYUTHIBAIOTCA HA KOHKPETHOM IIPUMEPE BALIETO MPEANPUATHUSA.

5. TpaguuMoHHBIC ¥ HETPATUITMOHHBIE CIIOCOOBI BO3/ICHCTBUS HA TOPHBIE TIOPOJIBI C
LIETBIO0 UX pa3pyLICHU U BO3MOKHOCTh UX PUMEHEHUS Ha BallleM NPEANPUATHH.

Bapuaunt 2

1. HazoBuTe OCHOBHBIE THIBI pyA U MOPOJ, pazpabaThiBacMble BAaIUM TOPHBIM
npennpusitieM. Kakue W3 yKa3aHHBIX BaMH TOPOJ OCaJ0uYHbIe, METaMOp(pHUYECKHE,
Marmatudeckue? Kakue ckajibHble, CBA3HBIC, PHIXJIbIE?

2. Kakue a/eKTpUYeCKHEe CBOICTBA TOPHBIX IMOPOJ, CJAraroluX MECTOPOKICHHUE
BAILIETO MpEANpHUsATHs, BaM M3BecTHbI? Eciu HET, TO MO JUTEpaTypHbIM HCTOYHHUKAM
NPUMEPHO YKaKUTE BO3MOXKHBIM MOPSAOK 3TUX CBOMCTB. JlaiiTe KiacCupHKaIMIO TOPHBIX
MOPOJI TIO BEJIMYMHE 3JIEKTPUUECKOI MPOBOJUMOCTH M OOBSICHUTE Pa3HYIO JIEKTPUUECKYIO
IIPOBOJUMOCTb TOPHBIX MOPO/I C TO3ULMH KBAHTOBOW TEOPUH.

3. Ykaxure 3HaUE€HUE PEOJIOTMYECKUX CBOMCTB FOPHBIX MOPOA Ul PELICHUS 3aaad
TOpPHOTO NMpOou3BoACTBA. [lokakuTe Ha KOHKPETHBIX MPUMEPAX BALIETO MPEANPUATHUS.

4. KakoBa CBsI3b MEXJIY CKOPOCTBIO YIIPYI'MX BOJH B TOPHBIX IOPOJAaX U MOJIYJIEM
FOnra?

5. OnuiuuTe CYHIHOCTh 3JEKTPOMArHUTHOrO croco0a pasfenku Herabaputa u
BO3MOJKHOCTb €r0 IIPUMEHEHMS Ha BAIlIEM NPEAIPUATHN.

Bapuant 3

1. Ha3oBuTE OCHOBHBIE THIBI PYyJX U TMOPOA, pa3padaThBA€MbIX BalllUM TOPHBIM
npennpusTueM. Jlaire XapakTepUCTUKY Balllero MECTOPOKIEHHS COTTIACHO €r0 TEHE3UCY .

2. VkaxuTe W3BECTHbIE BaM I[I0KA3aTeld MpPEAeNIOB NPOYHOCTH Ha CKaTHE,
pacTsKeHHe, CABHT, U3THO NI MOPOJ, CIArarolliiX MECTOPOKIECHHE BAILIEro MPEINpUsTHS.
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Eciu Het, TO, M0JIB3YsACh TUTEPATYPHBIMU HCTOUHUKAMHU, IPUMEPHO ONPEAEIIUTE HX.

3. Onummre OCHOBHBIE NapaMeTphl KayecTBa MCKOINAeMbIX yriel. Mcmonb3oBaHue
AKyCTUYECKHUX CBOMCTB I IPOBEACHHS OINEPATUBHOIO KOHTPOJSA 30JIbHOCTH KAMEHHBIX
yIJIen.

4. VI3BecTHBI 1M TEIJIOBBIE CBOMCTBA NOPOJ Ha BalleM npennpuatun? Ecim HeT, TO
OTBILIUTE WX IPUMEpPHBIE 3HAUYECHUS B JIUTEPATypHBIX UCTOYHMKaX. Kakoe BiusHHE Ha
TEIUIOBBIE CBOMCTBA FOPHBIX MOPOJ OKa3bIBAIOT MOPUCTOCTHh M BIaXHOCTH? Ilokaxkure Ha
KOHKPETHBIX IIpUMepax.

5. K kakoMy Kkjaccy mo OypHUMOCTH OTHOCSITCS IOPOJbI BAIEro MHpPEANpUsTHs,
OTMILIUTE METObI €€ OTpeieTICHUs ?

Bapuaunr 4

1. HazoBuTe OCHOBHBIE THIBI pyA U MOPOJ, pazpabaThiBacMble BAaIUM TOPHBIM
IPEANPUATHEM. Y KAXKUTE CPEIHUN MUHEPAIbHBIM COCTAB ATUX MOPOL, Py U UX CTPOCHHUE.

2. O0BsicHUTE, KaK U3MEHSETCS CKOPOCTh MPOIOJIBHBIX U MOTIEPEUHBIX BOJIH, MOTYJIb
IOnra i ko3ddurpent [Tyaccona npu HarpeBe MOPoJ 10 TemmepaTypsi Boiie 300°C?

3. Kakue MeTonsl W mpuOOpHI BOJH HM3BECTHBI JJISI OIpPENENICHUS KPErnocTH |
aOpa3uBHOCTHU TOPHBIX MOPOJI B TAOOPATOPHBIX U MPOU3BOCTBEHHBIX ycnoBusx? [Ipusenure
a0CcoIOTHBIE 3HaYEHHS KOA((PHUIIMEHTOB KPETIOCTH U a0pa3sUBHOCTH OCHOBHBIX THUIIOB IOPOJI
U pyJ1 MECTOPOKICHHS BaIIETO TPEATPHUITHSA.

4. OObsacHUTE, Kak BIHUSIET IUIOTHOCTh Topox Ha Moxayib lOwnra, Crokca,
BCECTOPOHHETO CXKATHsl, OJHOCTOPOHHETO CXKaTus, Kak n3MeHseTcs koap¢unuent Ilyaccona
c yBenuueHueM temrnepatypsi? [IpuBenure npumepsl.

5. K xakoMy Kiaccy MO B3pBIBAEMOCTH OTHOCSATCS MOPOJbI BAaIIEro MPEANPHUITHSA,
OTMILIUTE METObI €€ OTpeIeTICHUs ?

Bapuanr 5
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1. Ha3oBuTe OCHOBHBIE THIBI pyJ U TOPOJ, pazpabaTbiBacMble BaIlUM TOPHBIM
npennpusitueM. Kakue puznueckue cBoOMCTBa 3TUX MOPOJ U Py BaM U3BECTHBI?

2. Kak ocyuecTBisieTcs nepeada Terja B OJHOPOAHBIX TBEPJBIX CPElaX COIIACHO
COBPEMEHHOM TEOPHH TEIIONPOBOAHOCTU? [{aTh onpeieseHne TeMIepaTy ponpOBOJHOCTH.

3. CpoeuunanbHple TOPHO-TEXHOJIOIMUYECKHME TIOKa3aTeJu TNopoxa  (TBEpAOCTS,
XPYIKOCTb, IPOOMMOCTh, B3PBIBAEMOCTb) M UX POJIb B MPOIECCaX TOPHOTO MPOU3BOJICTBA.
IlosicHuTe Ha MpUMeEpE BaLIETO NPEITPHUITHS.

4. Yxaxure nehopMalOHHBIE XapaKTEPUCTUKH MOPOA U Py, pa3zpabaThBacMbIX
BaIlIMM FOPHBIM NPEATIPUATUEM.

5. Onumure CBOMCTBA, ONPEAETSIONINE YCTORYMBOCTh OOPTOB KaphEpOB U OTBAIOB
JUIs IOPOJ] PA3JIMUHBIX TUIIOB.

Bapuaunrt 6

1. Ha3zoBuTe OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npeanpusatieM. ONUIINTE TPELMHOBATOCTh TOPHBIX MOPOJ BAIIEr0 MECTOPOXKIACHHUA M
METO/IbI €€ ONPEIEICHUS.

2. Kakue (U3MKO-TEXHUYECKUE XapaKTEPUCTUKA TOPHBIX TIOPOJ], CIlararommx
MECTOpPOKJIEHUE BAIIEro NPEANpHATHs, BaM H3BeCTHbI? Ecim HeT, TO, MNOJNB3YACH
JUTEPATyPHBIMU HCTOUYHUKAMH, TIONIBITANTECH UX ONPEEIIUTD.

3. OOBsicHHTE, UTO BIMSAET HA CKOPOCThH PACIIPOCTPAHEHUS YIIPYTUX BOJH B TBEPBIX
cpenax? Uro BiMgeT Ha W3MEHEHHE KOA(PQPHUIMEHTOB 3aTyXaHUs, IOTJIOLICHUS,
reOMETPUUECKOTO pacxoxaeHus? JlaiiTe MoHATHE aKyCTUUECKON )KECTKOCTH TOPHBIX MOPOJ.

4. Yto Takoe MpOYHOCTh TOPHBIX IOPOJ, ee puszndeckas npupoaa? Kakoe BiusHue Ha
IIPOYHOCTH FTOPHBIX NOPOJI BAaLIETO TOPHOTO NPEANPHUITHS OKa3bIBa€T MUHEPAIBHBIN COCTaB,
MOPHUCTOCTb, BIAXKHOCTb, TEMIIEpaTypHBbIi pakTop? [IpuBenTe KOHKPETHBIE IPUMEPHI.

5. Belemka, MEXaHMUYECKOE OTJEIEHHE NTOPOJ OT MACCUBA, SKCKABUPYEMOCTb.
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Bapuanr 7

1. Ha3zoBuTe OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpustaeM. Jlaiite KiIaccupUKAUIO MHUHEPAIOB BAIIETO MECTOPOXKICHHS IO
XUMUYECKOMY cOocTaBy. UTO Takoe akieccopHble MUHepamnbl? VX 3HaueHue B HApOJHOM
XO3SIMCTBE.

2. Kak BimsieT cojiepKaHue jxkenes3a B pyJie U TeMIIEpaTypHbIi (pakTOp Ha MAarHUTHbBIE
CBO#cTBa TOPHBIX MOopoa? OO0bsICHUTE, 0013aTENBHO JIU (EePPOMATHUTHBIE TOPOBI JOJDKHBI
XOPOLIO MPOBOJIUTH NEKTPUUECKUI TOK?

3. OHI/IH_II/ITC HaI/I60JIee HN3BCCTHBIC MCTOABI U TECXHUYCCKUC Cpe,Z[CTBa onpe;[eﬂeHmI
TOPHO-TEXHOJOTMYECKUX XapaKTEPUCTUK TOPHBIX MOPOJ B TAOOPATOPHBIX YCIOBUSIX.

4. Kakoe BIMSHHE OKa3blBalOT XapaKTEPUCTUKH PA3PBIXJIEHHBIX FOPHBIX MOPOJ Ha
OoTBaJI0OOpa30oBaHKe, CKIAJAMPOBAHUE IOJIE3HOTO HCKOTIAEMOTO0 W TPAHCIOPTHUPOBaHUE?
[TpuBenute npumMepsl U3 pabOTHI BAILIETO MPEANPHUATH.

5. JlpoGieHre 1 u3MeNbYeHUE MOJIE3HOT0 UCKOTIAeMOT0 B APOOMIIKAX U MEIbHUIIAX,
3aTpaThbl YHEPTUH HA JAHHBIE IPOLIECCHI.

Bapuant 8

1. Ha3zoBuTe OCHOBHBIE THIIBI pPyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpusitueM. Kakue KiaccuUKalMu TOPHBIX IOPOJ NPUMEHSIOTCS Ha BalleM
IpeaNpUATU?

2. Kakue nabopaTopHble U HATYpHbBIE METOABI IPUMEHSIOTCS y Bac Ha MPEANPHUSITHN
IUIsL OTIpesieieH st (PU3NKO-TeXHMYECKUX apaMeTpoB Mopoa?

3. Kak BIMSIOT Ha MPOYHOCTHBIE CBOICTBA TOPHBIX MOPOJ CKOPOCTH MPUIIOKEHUSA
Harpy3KH U HalpsiKeHHOe cocTosiue nopoa? Ilpusenure npumepsl.

4. Tme m Ha KakMx MpoOLEccaXx Ballero MNPEANPHUATHS Bbl MPEUIOKWIA Obl




Crpykty
PHBIA
AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

UCIOJb30BaTh TEIJIOBOE BO3JAeHCTBHE Ha mopoxay? Uro ans srtoro HyxHO? Byner mm
peHTadensHo?

5. Ilepemelienre ropHsIX MOPOA, IMOKAa3aTelb TPYAHOCTH U TPAHCIIOPTUPOBAHUSA,
B3pBIBHAS JOCTABKA PY/bI.

Bapuant 9

1. Ha3oBuTe OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpusitieM. Kak u B kakoil Mepe (U3UKO-TEXHHUECKHUE CBOWCTBA I3THX PyA U HOPOJX
UCIOJBb3YIOTCS y Bac Ha npaktuke? [IpuBeauTe KOHKpETHBIE TPUMEPHI.

2. KakuM 00pa3oM Ha MpakTHKE MOYKHO UCTIOIB30BaTh OTJIIMYHE B CKOPOCTSIX YIPYTUX
BOJIH B Pa3JIMYHBIX TOPHBIX NOPOJAX?

3. Tlomatue 00 onexTpudyeckoi mnonspusanuu. Ilpm Kkakoil Temmeparype
CETHETORJIEKTPUKH TEPSIIOT CBOIO NoJisipu3anuto? Ilpusennure npumepsl.

4. Kakoe BIHMSHHE OKa3bIBalOT MEXAHUYECKHE CBOMCTBA TOPHBIX IIOpPOJA Ha
IIPOEKTUPOBAHUE  TIOPHO-TEXHOJOTMYECKMX  IPOLECCOB, HA  KOHCTPYUPOBaHHE U
UCIOJIb30BAHUE TOPHBIX MALIMH U MEXAHU3MOB B IIPOU3BOCTBE?

5. Tepmuueckuii crocod OypeHMs W pa3pylleHus: HerabapuTa M BO3MOKHOCTH HMX
IIPUMEHEHUS Ha BallleM MPEANPUSATUH.

Bapuant 10

1. HazoBute OCHOBHBIE THIBI pPYJI H TOPOJ, pa3padaThIBAEMbIX BallUM
npeanpusTaeM. Bbienure W maite XapaKTEPUCTUKY OCHOBHBIM IOPOJ000Pa3yIOLIHM
MHHEpaIaM Ballero MECTOPOKICHUS.

2. Yem oOycioBieHBl OTAMYHUS B (PU3MKO-TEXHUYECKUX CBOMCTBAaX M TOBEICHUE
1opoJ B 00paslax U MaccuBe, a TAKKe MAacCHBA TOPHBIX MOPOJ M Pa3pBIXJICHHOW TOpHOU
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AJIEMEHT
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HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

Macchl?

3. Kak Ha npakTHKe UCTIONB3YIOTCS pa3iniyre B 00bEMHBIX U YJICIBHBIX BECaX TOPHOI
IOpOJbl M MHHEPAJIOB, a TaKXE 3HAYUTENIbHAs pa3HULA B IUIOTHOCTH I0OJIE3HOTO
HCKOIIAEMOT0 U Iy CTOM MOPOIbI?

4. Kak moapa3nensroTcs Mo 4acToTe YNpyrue KojieOaHus, pacupoCTpaHSIONIHecs B
TBepAbIX cpemax? Kakue Meroasl B HACTOsIIEE BpEeMsl NMPUMEHSAIOTCS IS ONpPENETICHUS
aKyCTHYECKHX MapaMeTPOB yIPYTHX KOJIeOaHMii?

5. B xakux ciiydasx IPUMEHSIOTCA T€0TEXHOJIOTHUECKUE METO bl JOOBIYH MOJIE3HBIX

HUCKOIIACMBIX.

ITK-16 roTOBHOCTBIO BBINOJIHATH IKCIIEPUMEHTAJIbHbIE M J1a00paTOP HbIE MCCJIeI0BAHUS, HHTEPNPETHPOBATH NOJTY4eHHbIE pe3yJbTaThl,
COCTABJISAITH M 3AIIUIIATD OTYETHI

3HaTh

- OcHOBHBIE ONpEAEIIEHUS U TOHATHUS
CBOMCTB FOPHBIX IIOPOJ

- OCHOBHBIE METO/IbI IKCIIEPUMEHTATIBHBIX
1 1a00paTOPHBIX MCCIIEI0BAHUI CBOICTB
TOPHBIX TIOPOJ

- 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
TOPHBIX MOPO/I B MPOLIECCe Pa3paboTKU
MECTOPOKICHUN

TecTOBBIN KOHTPO/Ib

1. K okucnam otHOcATCS?
[Tupur

dmroopur

I'ematur

MyckoBur

2. K cynbdugam oTHOCAT?
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AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

XapKo3uH

Kynpur

laymr

CunsBUH

3. HazoBute pa3Mep 3epHa CpEIHE3EPHUCTOM CTPYKTYpHI?
Ho 0,1 mm

Ho 0,2 Mmm

o 0,25 mMm

Ho 0,5 Mm

4. HazoBute pa3mep 3epHa B MEIKO3EPHUCTOM CTPYKType?
3epHa pa3IMYUMBbl JIULIb IPU YBEITUYEHUN

Ho 0,1 mm

Ho 0,2 Mmm

o 0,25 mm
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs
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5. Iopsl BenmuunHOO 50 MKM OTHOCSTCA?
CyOxanunspHbie

Kamunspusie

CBepxKanuisipHbIe

6. CpenHue MuHEpaibl UMEIOT TUNIOTHOCTH?
2000-3000 xr/m’

2500-3000 kr/m’

2000-4000 xr/m’

2500-4000 xr/m’

7. PaccTosiHME MeXIly TpEIlMHAMH BTOPOTO MOPsiIKa Kosiebercs?
10°-107 M

10°-107 M

1010 M

10-10° M
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs
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8. MakcumManbpHasi TUTPOCKOIIMYHOCTD 3T0?
CrocoOHOCTH TOPHOU MOPOABI TOKPHIBATHCS TICHKOW KUAKOCTH

Haubonpiiee Komu4ecTBO BlIaru, KOTOpoe crocoOHa afcopOupoBaTh Ha CBOEH
MOBEPXHOCTH FOPHAsi IOPOJa

KonmyecTBo BO/BL, yAepKUBAEMOM CHJIAMU MOJIEKYJISIPHOTO TPUTSHKCHUS
9. CrtocoOHOCTh IOPOIBI TIPOITYCKATh CKBO3b CE0s1 KHUIKOCTH?
[IponnaemocTh

Bonoornaua

QunbTpanus

OO0beMHast BIaroeMKOCTh

10. HampsixxeHneM Ha3bIBaroT?

[ToBepxHOCTHASI INIOTHOCTh BHY TPEHHUX CHJI

MakcumalibHast KpUTHUECKasi Harpy3Ka

Cuna neiicTByroas B HalpaBJICHUU ABYX OCeil

11. HazoBure npenens! u3meHenus koddounuenra [lyaccona.
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynem KOHra Ha3bIBalOT

KoappunueHt nponopuuoHaIbHOCTH MEXy HOPMAJIbHBIM HANpsIKEHUEM U
COOTBETCTBYIOIIEH MPOIOJIHON yHpyroi nedopmanmei.

Ko unumeHt nponopuuoHaIbHOCTH MEXy OTHOCUTEIBHOM MPOJOJIBHOM 1
OTHOCHTEJIHON TIONIEpEeYHOH yIpyroi nedopmarmeii.

[TocteneHHslit pocT AeGopMaIyy MPH MOCTOSHHOM HaIpsIKEHUH

13. Koa¢pumumeHT nponopuuoHaIEHOCTH MEXKTY KacaTelbHbIM HANIPSYKCHUEM U
COOTBETCTBYIOIICH AedopManueii?

Mopyns FOnra
Monayns cnBura
Koa¢pounument Ilyaccona

Moy nepopmarmu
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14. Peonoruueckast MOJ€Nb YIPyTo-BsA3KOM cpeapl?
Teno Makcsemna

Teno I'yka

Teno bunrama-IIIBegosa

Teno KeneBuna-®oiirra

15. Penakcanus HanpsiKeHUH 3T0?

SIBnenue oOpaTHOE MON3YyUECTH

[IpouHOCTH MOPOA, COOTBETCTBYIOWIAS TOW WIM MHOM JUTMTEILHOCTH BO3IEHCTBHS

Harpy3ku
SIBeHMEe MOCTENEHHOTO0 pocTa AedopMaryi
16. YnbpTpa3ByKOBbIE BOJHBI UMEIOT YaCTOTY ?
Ho 20 I'mg
20-20000 T’
bonee 20000 I'u

Bounee 10" I
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

17. Tlpoun3sBeneHue MIOTHOCTH MOPOIbI HA CKOPOCTh MPOAOIBHON BOJIHBI B HEM 3T0O?
Koaddumment 3aryxanus

JloGpOTHOCTH

JIeKpeMEHT 3aTyXaHus

AKycTrudeckas )KeCTKOCTh

18. Tum TemIonpoBOIHOCTH, PU KOTOPOM  MPOUCXOaUT nuddysus cpeaHeit
KHUHETUYECKOU HHEPTUn?

DneKTpoHHas

NoHnnas

®oHOHHAsA

19. K penakcaiinoHHOM NOJSIpU3aLMA OTHOCAT?
JunonbHas

MakpocTpyKTypHas

NoHnnas

DneKTpoHHas
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

20. BenmnuuHa 1 HanpaBJICHUE IEHCTBHS MATHUTHBIX CHJI B BAKyyMe Ha €IUHHUILY
MAarHUTHOU Macchl 3TO?

Nunykuus

MarHuTHas IpOHUIIAEMOCTh

MarsuuTHasi BOCOpUUMYHUBOCTb

HarmpsizxeHHOCTB

21. Ilo BenMYUHE 3IEKTPOIPOBOJHOCTH MOPOIBI OBIBAIOT?
J3IIeKTpUKK

JnamarueTuku

[TapamarneTuku

DNEKTPONPOBOIUMBIE

22. CtaTuueckas TBEpJOCTb IUIACTUYHBIX MTOPO/] ONPEAEIIAETCS METOA0OM?
Poksemia

ITopa

bapona
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[Ipetinepa

23. CKOJIBKO y/apOB JIOIMyCKAaeTCsl P OIpeaesieHNH Ko huimeHTa KpernocTu B
crnoco6e TorueHus?

5-10

1-20

10-15

3-15

24. Kakoe cpeiHee pacCTOS HUE MEKAY TPELUIMHAMU B CPEJHETPELIMHOBATHIX OPOAAX ?
0,3-0,5m

0,5-0,75 m

0,5-1mM

1-1,5m

25. Jlebopmaruu momepeMeHHOTO CKATHS U PACTSIKEHUSI 00y CIaBIMBAIOT
pacnpocTpaHeHue?

[Ipo1onbHBIX BOJIH
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ITonepe4HsIX BOJIH

Boun Penes

Boun JIsBa

26. Enunuiiet y1en5HOTr0 BOJHOBOTO COMPOTHUBIICHUS! HA3bIBAIOT?
Axyctndeckuit OM

AKyCTUYECKHUI UMIIEaHC
AKYCTUYECKUI JEKPEMEHT
JloGpOTHOCTH

27. OrHomenne D/nt Ha3pIBAIOT
JIeKpeMEHTOM 3aTyXaHHUs
Koaddumment MmexaHnaeckux norepb
AKyCTUYECKHUI UMIIEaHC

BosHOBOE conpoTuBieHUE

28. K ToueyHbIM iepekTaM B KpUCTAJLIAX OTHOCST
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

Bakancuu

BuHTOBBIE AUCIOKAIUN

Kpaesble nuciokanun

ATOMBI BHEIPEHUS

29. JI1sl TIMHUCTBIX TOPHBIX NOPOJ ACHOPT MPOYHOCTH UMEET BUJ?
[Tpsimast, mapasuienbHast ocu adcipce
[Ipsimast, BBIXOIIIAs U3 HaYasla KOOPIMHAT
I'unep6ona

[TapaGona

30. Moayans FOnra nzmepsiercs?

I1a

H

Kre/cm?

31. 3HaueHnE OTHOIIEHHUSI CKOPOCTH IPOJ0JILHOM BOJIHBI K CKOPOCTH MOTIEPEYHON
BOJIHBI JUISl PBIXJIBIX IOpOA?
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AJIEMEHT
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

1,7-1,9

1,5-14

13-500

CtpemuTtcs Kk 66CKOHEYHOCTH

32. 'opHbIe TOPOJIBI, Y KOTOPBIX yHpyras AedopManus He3HAUUTeIbHA?
[Inactuunble

Xpynkue

Ypyro-xpynkue

33. Kakue nopoaoo0pa3yroire MuHepaibl 3aHuMaioT 12% BepxHel yacTu 3eMHON

KOpBI?
IToneBblie MIMaTHI
KBapi
AmpubdobI
Curo b1

34. CiocoGHOCTH MOPOA COMPOTUBIIATHCS AUCTIEPTUPOBAHUIO 110 BO3ACHCTBUEM
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[Tnanupyemsble pe3ysbTaThl 00yUYeHUs
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JTUHAMUYECKON Harpy3Ku?
JlpoGumocCTh
Kpenocts
TBepaocTh
B3peiBaemocTb
35. Anuna npoGera o-1ydeil B BO31yXxe
3-10 cm
500-1000 cm
10-200 cm
200-500 cm
36. Kropu kak eMHHLIA U3MEPEHUSI paJUOAKTUBHOCTH OIIpeAeseTcs?
PaBna uncny pacnagaroumxcs B 1c atroMoB B 1T pagus
COOTBETCTBYET PamHoaKTHBHOCTH 11 moposs!, aaromero 10° pacmanos B lc

PaBHa rpaMM-3KBHUBAJIEHTY ypaHa Ha 1T Mopoibl
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37. KoapdummeHT kpenoctu u3mMeHsercs?
0,3-10

0,3-15

0,3-20

0,3-25

38. ITo 1poOGUMOCTH TOPHBIE TOPOIBI ACNSATCS HA?
4 knacca

S KJ1accoB

6 K1accoB

7 KJ1TacCOB

39. Merona JlronBura 3akimodaercsi?

Onpenenenue npeena MpOYHOCTH TOPHBIX IOPOJ IPH PACTAKEHUE METOIOM
pacKaJIbIBaHUsA IIIACTUH

Onpenenenue npeaena MpOYHOCTH TOPHBIX IOPOJ IPH PACTAKEHUE METOJIOM
pas3naBiIMBaHUs HUIMHAPA

Onpe;[eﬂeHI/Ie npeaciia npO4YHOCTU T'OPHBIX TOPO/JI IPU PACTANKCHHUEC MCTOAOM COOCHBIX




Crpykty

PHBIA
anemenr | [lmanupyemble pe3yibTaTsl 00yUeHHs OneHouHbIE CpesICTBA
KOMIIETE
HIMHU
IIyaHCOHOB
Omnpenenenue npeaesna NPOYHOCTH FTOPHBIX MTOPOJI IPU PACTSIKEHUE METO/I0M M3THba
OanKku
40. Kpurepuit npounoctu Mapuorra?
Kputepuii HanbonbNX yaIHHEHUI
Kputepuit HanGoIbIINX KacaTeJbHbIX HAMPSIKEHUN
Kputepuii HanGombIINX HOPMaTbHBIX HAPSYKEH U
OHepreTu4ecKuil KpUTeEpHil
YMmers | - OueHuBaTh NOJIyYEHHbIC

OKCIICPUMCHTAJIbHBIC TAHHBIC

- [IpumensTh 1a00paTOpHBIE METOBI
HCCIIEI0BAHUN T'OPHBIX IOPOJ IS
peLICHNs TUIOBBIX 3a/1a4 TOPHOIO
IIPOU3BOJICTBA

- [IpuMeHATs METOIBI aHANIU3A U
00pabOTKH JaHHBIX SKCIIEPUMEHTATbHBIX
1 1a00paTOPHBIX UCCIEIOBAHUS B

Ilepedennb 1a00paTOPHBIX M NPAKTHYECKHUX PadoT:

11.  Omnpenenenue npezesa NPOYHOCTH TOPHBIX MOPOJ IPU CHKATUHU SKCIIPECC
METOJ0M

12.  Omnpenenenue npeaena NPOYHOCTU TOPHBIX MOPOJ MIPU CKATHU HA 00pasIax
NpaBUIbHOU (HOPMBI

13, Omnpenenenue npezaena NPOYHOCTH TOPHBIX MOPOJ IIPU PACTIKEHUN

14.  IloctpoeHue nacrnopTa NPOYHOCTH TOPHBIX MOPOA

15.  Omnpenenenune KpenocTy rOPHbIX MOPOJ




Crpykty

PHBIA
3JIEMEHT [TnanupyemMblie pe3yabTaThl 00ydYeHHUs OueHouHbIE CpecTBa
KOMIIETE
HIOIUHU
npoheccuoOHaIbHOM NesTEBHOCTH
Bnaners |- TepmuHoNOTHEH B pamMKax QU3UKH Kontpoabnasi padora

TOPHBIX TIOPOJ

- HaBpikamu 06pabOTKH MOy YEHHBIX
JaHHBIX, COCTABIIITH U 3al[UIIATh OTYETHI

- COBpEMEHHBIMU KOMILJIEKCAMHU
o0opynoBanus At cOopa u 00paboTKH
JAHHBIX O COCTOSTHUU U COCTaBE MOPOTHBIX
MacCHBOB

Bapumant 1

1. Ha3oBuUTE OCHOBHBIC THUNBI MOPOJ U PYyHA, pa3pabaTbiBa€MbIX BaIIUM TOPHBIM
MPEANPUATUEM.

2. Ucnonb3ys auTeparypy, ONpeieTuTe CKOPOCTh pacIpOCTpaHEHHs MPOJOJIbHBIX U
MOIEPEYHBIX YIIPYTUX BOJH B TOPHBIX MOPOAAX JJII MECTOPOKIAEHHUS BALIETO MPEANPUATHUA.

3. MeroT 1M 3HauY€HHE DJIEKTPUUECKHE MU MArHUTHBIE CBOMCTBAa TOPHBIX MOPOJ B
TEXHOJIOTHYECKUX MPOoIIeccax, MPOU3BOJUMBIX Ha BalieM npennpustuu? Eciau Hert, To Baie
MHEHHUE O BO3MOKHOCTH MX UCTIOJIb30BAHUS B IPOLIECCAX TOPHOTO NMPOU3BOJICTBA.

4. OnumuTe TUAPABIMYECKHE M Ta30JJMHAMUYECKHE CBOMCTBA TOPHBIX MOPOI.
[TosicHuTE, KaK ¥ T/1€ OHU YUYUTHIBAIOTCSA HA KOHKPETHOM IIPUMEPE BALIETO MPEANPUATHUA.

5. TpaguuMoHHBIC ¥ HETPATUITMOHHBIE CIIOCOOBI BO3/ICHCTBUS HA TOPHBIE TIOPOJIBI C
LIETBI0 UX pa3pyLICHUs U BO3MOKHOCTh UX PUMEHEHUS HA BallleM NPEANPUATHH.

Bapuaunt 2

1. HazoBuTE OCHOBHBIE THIBI pyA U MOPOJ, pazpabaThiBacMble BAaIIUM TOPHBIM
npennpusitieM. Kakue W3 yKa3aHHBIX BaMH TOPOJ OCaJ04YHbIe, METaMOp(HUYECKHUE,
Marmatudeckue? Kakue ckaibHble, CBA3HBIC, PHIXJIbIE?

2. Kakue a1eKTpU4ecKue CBOICTBA TOPHBIX IMOPOJ, CJAraroluX MECTOPOKICHHUE
BAILIETO MpEANpHUsATHs, BaM M3BecTHbI? Eciu HET, TO MO JUTEpaTypHbIM HMCTOYHHUKAM
NPUMEPHO YKaKUTE BO3MOXKHBIM MOPSAOK 3TUX CBOMCTB. JlaiiTe KiacCupHKaIMIO TOPHBIX
MOPOJI TIO BEJIMUMHE 3JIEKTPUUECKOI MPOBOJUMOCTH M OOBSICHUTE Pa3HYIO JIEKTPUUECKYIO
IIPOBOJUMOCTbH TOPHBIX MOPO/I C TO3UIIMH KBAHTOBOW TEOPUH.
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3. Ykaxxute 3HaUeHHE PEOJIOTUUECKUX CBOWCTB FOPHBIX MOPOJ ISl PELICHUs 3a/1au
TOpPHOTO MPOU3BOACTBA. [loKakuTe Ha KOHKPETHBIX MPUMEpax BaIlero NpeAnpUsITHS.

4. KakoBa CBsI3b MEXJly CKOPOCTBIO YIIPYTUX BOJH B FOPHBIX MOPOAAaxX W MOJIyJIEM
HOnra?

5. OnuiuuTe CYyUIHOCTh 3JEKTPOMArHUTHOTO croco0a pasfenku Herabaputa M
BO3MOYKHOCTb €T0 MPUMEHEHHUS Ha BallleM NPeIpUsS THH.

Bapuant 3

1. Ha3oBuTE OCHOBHBIE THIIBI Py U TMOPOA, pa3padaThBA€MbIX BalllMM TOPHBIM
npeanpusaTueM. J{aiite XapakTepUCTUKY BaIIer0 MECTOPOKIAEHUS COTIIACHO €ro IEHE3UCY.

2. VkaxuTe W3BECTHbIE BaM I[I0KA3aTeld MpPEAeNIOB NPOYHOCTH Ha CKaTHE,
pacTsKeHHe, CABHT, U3THO NI MOPOJ, CIAararolliuX MECTOPOXKICHHE BAIETO MPEIIpUsSTHS.
Eciu Her, TO, M0JIB3YsACh TUTEPATYPHBIMU HCTOUHUKAMHU, IPUMEPHO ONPEAEIIUTE HX.

3. Onumre OCHOBHBIE NapaMeTphl KayecTBa MCKOINAeMbIX yriel. Mcrnonb3oBaHue
AKyCTUYECKHUX CBOMCTB IUI IPOBEACHHS OINEPATUBHOIO KOHTPOJSA 30JIbHOCTH KAMEHHBIX
yIJIen.

4. VI3BecTHBI 1M TEIJIOBBIE CBOMCTBA NOPOJ Ha BalleM npennpuatun? Ecim HeT, TO
OTBILIUTE WX IPUMEpPHBIE 3HAUYECHUS B JIUTEPATypHBIX UCTOYHMKaX. Kakoe BiusHHE Ha
TEIUIOBBIE CBOMCTBA FOPHBIX MOPOJ OKa3bIBalOT MOPUCTOCTHh M BIaKHOCTH? Ilokaxkure Ha
KOHKPETHBIX IIpUMepax.

5. K kakoMy Kkjaccy mo OypHUMOCTHM OTHOCSTCS IOPOJbI BAIEro MHpPEaNpUsTHs,
OTMILIUTE METObI €€ OTpeIeTICHUs ?

Bapuaunr 4

1. Ha3oBuTe OCHOBHBIE THIBI pyA U MOPOJ, pazpabaThiBacMble BAaIUM TOPHBIM
NPEANPUATHEM. Y KQXKUTE CPEIHUN MUHEPAJIbHBIN COCTAB ITUX IOPOJ, Py U UX CTPOCHUE.
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2. O0BsiCHUTE, KAK U3MEHSETCS CKOPOCTh MPOIOJIBHBIX U MOTIEPEUHBIX BOJH, MOYJIb
IOnra i ko3ddurment [Tyaccona npu Harpese MOPoJ 10 TemmepaTyps! Boiie 300°C?

3. Kakue MeTonsl M mpuOOpPHI BOJH HM3BECTHBI JISI OIpPENENCHUS KPErnocTH |
aOpa3uBHOCTHU TOPHBIX MOPOJI B TAOOPATOPHBIX U MPOU3BOCTBEHHBIX ycnoBusx? [Ipusenure
a0coIIOTHBIE 3HaYEHHS KOA((HUIIMEHTOB KPEMOCTH U a0pa3UBHOCTH OCHOBHBIX THUIIOB IOPOJI
U pyJ1 MECTOPOKICHHS BAIIETO TPEATPHUITHSA.

4. OObsacHUTE, Kak BIHUSIET IUIOTHOCTh Topox Ha Moxayib lOwnra, Crokca,
BCECTOPOHHETO CXKATHsl, OJHOCTOPOHHETO CXKaTusl, Kak u3MeHseTcs koapunuent Ilyaccona
c yBenuueHueM temrnepatypsi? [Ipusenure npumepsl.

5. K xakoMy KJaccy MO B3pBIBAEMOCTH OTHOCSATCS MOPOJbI BAaIIEro MPEANPHUITHSA,
OTMILIUTE METObI €€ OTpeIeTICHUs ?

Bapuanr 5

1. Ha3oBuTe OCHOBHBIE THIBI pyJ U TOPOJ, pazpabaTbiBacMble BaIlUM TOPHBIM
npennpusitueM. Kakue puznueckue cBocTBa 3TUX MOPOJ U Py BaM U3BECTHBI?

2. Kak ocyuecTBisieTcs nepeadya Terja B OJHOPOJHBIX TBEPABIX CPElaX COIIACHO
COBPEMEHHOM TEOPHH TEIIONPOBOAHOCTU? [{aTh onpeiesIeHne TeMIepaTy ponpOBOJHOCTH.

3. CpoeuunanbHple TOPHO-TEXHOJIOIMUECKHE TIOKa3aTeJu Nopoxa  (TBEpAOCTb,
XPYIKOCTb, IPOOMMOCTh, B3PBIBAEMOCTb) M UX POJIb B MPOIECCaX TOPHOTO MPOU3BOJICTBA.
IlosicHuTe Ha MpUMeEpE BaLIETO NPEITPHUITHS.

4. Yxaxure neopMalioHHBIE XapaKTEPUCTUKH MOPOA U Py, pa3zpabaThBacMbIX
BaIlIMM FOPHBIM NPEATPUATUEM.

5. Onumure CBOMCTBA, ONPEAETSIONINE YCTOHYMBOCTh OOPTOB KaPhEPOB U OTBAJIOB
JUI IOPO/J] PA3JIMUHBIX TUIIOB.

Bapuaunrt 6




Crpykty
PHBIA
AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

1. Ha3zoBuTe OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npeanpustueM. ONUIINTE TPELUIMHOBATOCTh TOPHBIX MOPOJ BAIIEr0 MECTOPOXKACHHUA M
METO/IBI €€ ONPEIEICHUS.

2. Kakue U3HKO-TEXHUYECKUE XapaKTEPUCTUKA TOPHBIX TIOPOJ], CIlararommx
MECTOpPOKJIEHHE BAIIEro NPEANpHUATHs, BaM H3BeCTHbI? Ecim HeT, TO, MNOJNB3YACH
JUTEPATyPHBIMU HCTOUYHUKAMH, TIONIBITANTECH UX ONPEEIIUTD.

3. OOBsicHHTE, UTO BIMSAET HA CKOPOCTh PACIIPOCTPAHEHUS YIIPYTUX BOJH B TBEPBIX
cpenax? Uro BiaMAeT Ha H3MEHEHHE KOA(PQPHUIMEHTOB 3aTyXaHUs, IOTJIOLICHUS,
TrE€OMETPUUECKOTO pacxoxaeHus? JlaiiTe MoHATHE aKyCTUUECKON )KECTKOCTH TOPHBIX MOPOJ.

4. Yto Takoe MpOYHOCTh TOPHBIX OPOJI, ee pu3zndeckas npupoaa? Kakoe BiusHue Ha
IIPOYHOCTH FTOPHBIX OO/ BALIET0 TOPHOTO NPEANPHUITHSI OKa3bIBA€T MUHEPAIBHBIN COCTaB,
MOPHUCTOCTb, BIAKHOCTb, TEMIIEpaTypHBIi pakTop? [IpuBenTe KOHKPETHBIE PUMEPHI.

5. Beiemka, MexaHMUYECKOE OTJEIEHHE MTOPOJ] OT MAaCCUBA, IKCKABUPYEMOCTb.

Bapuanr 7

1. Ha3zoBure OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpusitaeM. Jlaiite KiIaccuUKAUIO MHUHEPAJIOB BAIIETO MECTOPOXKICHHS IO
XUMUYECKOMY cocTaBy. UTO Takoe akieccopHble MUHepamnbl? VX 3HaueHue B HapOJHOM
XO3SIMCTBE.

2. Kak BimsieT cojiepKaHue jkenesa B pyJie U TeMIIEpaTypHbIi ()akTOp Ha MarHUTHBIE
cBo#icTBa TOPHBIX Mopoa? OO0bsICHUTE, 00s13aTENBHO I (EePPOMATHUTHBIE TOPOBI JOJDKHBI
XOPOLIO MPOBOJIUTH NEKTPUUECKHUI TOK?

3. OHI/IH_II/ITC HaI/I60JIee HN3BCCTHBIC MCTOABI U TECXHUYCCKUC Cpe,Z[CTBa onpe;[eﬂeHmI
TOPHO-TEXHOJOTMYECKHX XapaKTEPUCTUK TOPHBIX MOPOJ B TAOOPATOPHBIX YCIOBUSIX.

4. Kakoe BIMSHHE OKa3blBalOT XapaKTEPUCTUKH PA3PBIXJIEHHBIX FOPHBIX MOPOJ Ha
OoTBaJIoOOpa30oBaHKe, CKIAJAMPOBAHUE IOJIE3HOTO HCKOMIAEMOTO0 W TPAHCIOPTHUPOBaHUE?
[TpuBenuTe npumepsl U3 pabOTHI BAILIETO MPEANPHUATHS.




Crpykty
PHBIA
AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

5. JlpoGyieHre u u3MeNbYeHUE MOJIE3HOT0 UCKOTIAeMOT0 B APOOMIIKAX U MEJbHULIAX,
3aTpaThl YHEPTUU HA JJAHHBIE MPOLIECCHI.

Bapuant 8

1. Ha3oBuTe OCHOBHBIE THIIBI pPyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpusitueM. Kakue kiaccuUKamMud TOPHBIX IOPOJ NPUMEHSIOTCS Ha BalleM
IpEeaNpUATUU?

2. Kakue nabopaTopHble U HATYpHbBIE METOABI IPUMEHSIOTCS y Bac Ha MPEANPHUSITHN
IUIsL oTIpesieeH st (PU3NKO-TeXHUYECKUX apaMeTpoB Mopoa?

3. Kak BIMSIOT Ha MPOYHOCTHBIE CBOICTBA TOPHBIX MOPOJ CKOPOCTH MPUIIOKEHUSA
Harpy3KH U HalpsiKeHHoe cocTosiHue nopoa? Ilpusennure npumepsl.

4. Tme m Ha KakMx IMpoOLECCaX Ballero MPEANPHUATHS BBl MPEIOKWIA OBl
UCIOJb30BaTh TEIJIOBOE BO3JAEHCTBHME Ha mopoxay? Uro ans srtoro HyxHO? Byner mm
peHTadenbHo?

5. Ilepemelienre ropHsIX MOPOX, IOKAa3aTelb TPYAHOCTH U TPAHCIIOPTUPOBAHUSA,
B3pBIBHAS JOCTABKA PY/bI.

Bapuantr 9

1. Ha3zoBuTe OCHOBHBIE THIIBI pPYyJI U TOPOA, pa3padaTblBaeMbIX BallUM
npennpusitieM. Kak u B kakoil Mepe (U3MKO-TEXHHUECKHUE CBOWCTBA ITHX PyA U HOPOX
UCIOJB3YIOTCS y Bac Ha npaktuke? [IpuBeauTe KOHKpETHBIE TPUMEPHI.

2. KakuM 00pa3oM Ha MpakTHKE MOYKHO UCTIOIB30BaTh OTJIMYHE B CKOPOCTSIX YIPYTUX
BOJIH B Pa3JIMYHBIX TOPHBIX NOPOJIaX?

3. ITlomatue 006 onexTpudyeckoi mnonspusanuu. Ilpm Kakoil Temmeparype
CETHETORJIEKTPUKH TEPSIIOT CBOO NoJisipu3anuto? Ilpusennure npumepsl.




Crpykty
PHBIA
AJIEMEHT
KOMIIETE
HIMHU

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

4. Kakoe BIMSHHE OKa3bIBAIOT MEXaHWYECKHE CBOWCTBA TOPHBIX TOPOJ Ha
NPOEKTUPOBAHHE TOPHO-TEXHOJIOTUUECKUX  TPOIECCOB, HAa  KOHCTPYHpPOBaHHWE U
UCIIOJIb30BaHKUE TOPHBIX MAIIMH U MEXaHU3MOB B ITPOU3BOJICTBE?

5. Tepmuueckuii crocod OypeHMs W pa3pylleHus: HerabapuTa M BO3MOXKHOCTH HMX
NPUMEHEHHUS Ha BallleM MPeIpUsTHH.

Bapuant 10

1. HazoBute OcCHOBHBIE THIBI pPYI M TOPOJ, pa3padaTbIBAEMbIX BaIlUM
npeanpusTaeM. Bbienure W maiite XapaKTEPUCTUKY OCHOBHBIM IOPOJ000PAa3yIOLIHM
MUHEpaJaM Balllero MECTOPOKIEHUS.

2. Yem oOycnoBieHBbl OTAMYUS B (PU3MKO-TEXHUYECKUX CBOICTBAaX M TOBEICHUE
nopoJ B oOpaslax U MaccuBe, a TAKKE MAacCHBa TOPHBIX MOPOJ M Pa3pBIXJICHHOW TOpHOH
Macchel?

3. Kak Ha npakTHKe UCTIONB3YIOTCS pa3iniyre B 00bEMHBIX U YJICIbHBIX BECaX TOPHOI
IOpOJbl M MHHEpAJIOB, a TaKXE 3HAYUTEJIbHAs pa3HULA B IUIOTHOCTH IOJIE3HOTO
HCKOIIAEMOT0 U IyCTOM MOPOJIbI?

4. Kak moapasnensroTcs 1Mo 4acToTe YNpyrue KojieOaHus, pacupOoCTpaHSIONIHecs B
TBepAbIX cpenax? Kakue Meroasl B HACTOsIIEE BpeMsl NMPUMEHSAIOTCS ISl ONpPENETICHUS
aKyCTHYECKHX MapaMeTPOB yIPYTHX KOJIeOaHmii?

5. B xakux ciiydasx IPUMEHSIOTCSA T€0TEXHOJIOTHUECKUE METO bl JOOBIYH MOJIE3HBIX
HCKOIIAEMBbIX.




0) Ilopsinok npoBegeHUsI NPOMEKYTOYHOM aTTeCTALMM, TOKA3aTeJIH U KPUTePUH
OLICHUBAHMA:

IIpoMexxyTouyHas arrecranus 10 JUcHUIIMHE «PU3UKa TOPHBIX IOPO» BKIIOYAECT
TEOPETUYECKUE BOMPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YyYaIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/1aHNUs, BBIABISIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH,
NpOBOIUTCS B (hOpMeE IK3aMeHa.

DK3aMeH 10 aHHON TUCIUIIMHE TPOBOAMUTCS B YCTHOH (popMe MO IK3aMEHAIIMOHHBIM
onreram, KaXKIbIi U3 KOTOPBIX BKJIIOYAET 3 TEOPETHUECKUX BOIIPOCA.

IToka3aTesin 1 KPUTEP UM OLIEHUBAHMS IK3aAMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aoB) — oOyyJaromuiics JeMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETSHIIUH, BCECTOPOHHEE, CUCTEMaTHIECKOe U ITyOOKOe 3HAHUE
y4eOHOro MaTepHaia, CBOOOIHO BHIMOIHACT MPAKTHYECKUE 3aaHusI, CBOOOTHO OTIEpUPYET
3HAaHUAMM, YMEHUSIMH, IPUMEHSET X B CUTYalUsAX MOBBIILIEHHOMN CIOXKHOCTH.

— Ha OLIEHKY «X0opo1o» (4 6anna) — o0yvaromuiics JeMOHCTPUPYET CPETHUNA YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTSHIIUI: OCHOBHBIE 3HAHHS, YMEHHUSI OCBOEHBI, HO JOITY CKatOTCS
HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS MIPH aHAJTUTUIECKUX OIepaIHsX, IepeHoce
3HaHUU U YMEHUI HAa HOBBIE, HECTAHJAPTHBIE CUTYyalUH.

— Ha OLICHKY «Y/10BJIeTBOPHUTEIbHO» (3 0ara) — 00yyaronumiicst 1eMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIETEHIIMI: B X0JI€ KOHTPOJILHBIX MEPONPUSATHI JOITY CKAIOTCS
OIIMOKH, MPOSBIIIETCS] OTCYTCTBHE OT/CNIBHBIX 3HAHUH, YMEHH, HABBIKOB, 00yYaroIInics
UCIBITBIBAET 3HAYNTEINIBHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSIMU IIPU UX
IIEPEHOCE Ha HOBBIE CUTYAlIUN.

— Ha OIICHKY «HEeYT0BJIETBOPHUTEIbHO» (2 Oaia) — 00y4yaromuiicss JEMOHCTPHUPYET 3HAHUS HE
6omnee 20% TeopeTUIECKOTo MaTepuaa, JOMyCKaeT CYIECTBEHHBIE OIMOKH, HE MOYET MOKa3aTh
WHTEIJICKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a7ad.

— Ha OLICHKY «HeY/0BJeTBOPHUTeAbHO» (1 6ayur) — 0Oyuaronuiicss He MOXKeT OKa3aTh 3HAHUS Ha
YPOBHE BOCHIPOU3BEACHUS M 00BsCHEHNS MHYOPMALIUH, HE MOKET IMOKa3aTh MHTEIUICKTYaIbHbIE
HaBBIKU PELIEHMs NIPOCTHIX 3a/a4.
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