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PaGouas nporpamma cocrasiieHa Ha ocHoBe PI'OC BO no cneunansaoctu 21.05.04 T'oproe
neno, yreepxaeHHoro npukazoM MOuH P® ot 17.10.2016 . Ne 1298.

PaGouast nporpamma paccMoTpeHa 1 of1oOpeHa Ha 3acenannu kadenps! pa3paboTKu MecTo-
PO’KAEHUI MOJE3HbIX HCKOnaeMbIX «20» ssuBaps 2017 r., mpotokon Ne 5.

3aB. kadenpoii C.E. I'aBpuiues /

Pabouast nporpamma onoOpeHa MeToAU4YeCKOi KOMUCCUEH HHCTUTYTAa FOPHOro Jeia U TPaHe-
nopta «31» suBaps 2017 r., mporokon Ne 7.

C.E. I'aBpumues /

PaGouyast mporpamma cocTaBiieHa: noueHT kadenpsl PMIIN, k.T.H., TOLEHT

Vb

- / H.B. YronbHukos /

PeuenzenT: 3asenyrowmuit madboparopun OO0 «Ypanl eolIpoexT»

/ Ap.A. 3y0OkoB/



JIucr perucrpauuu H3MeHeHH H JOMOTHEHHH

HaTd. IToanuce
Ne Paznen Kpatkoe conep:kanue Ne mpoToxkosa
n/m | DporpaMmbl M3MEHEHHs!/ IONIOTHeH ST 3acenaHust 348
kadenpoit
kadenps!
Ne 8 Axryamzarusa yae6bHo-Metoaudeckoro | ITporokomn Nel
1 nH(DOPMAITMOHHOTO 06ecIIeYeH
JUCITATLIIMHBL or 31.08.17
2 No 8 AxTyamzanus yaeOHO-MeToudeckoro | [Tporokom Ne3
1 tHGOPMAIMOHHOTO 0becreyueHu s
JIACITATLTHBI or23.10.18
3 Ne 8 Axryanmzarus yaeOHo-MeTogudeckoro | [Tportokomn Ne3
¥ MTH(MOPMAITMOHHOTO 06ecIIeye s
JHCLTUTLIMHBL or 11.10.19




1 lenn ocBOEHUS TUCHUILINHBI

Lenstmu ocBoeHMsI TUCHUTUTUHBI «PU3HKa TOPHBIX TOPO» SBISIOTCS:
YCBOCHHE CTyJIEHTaMH 0a30BbIX (DU3UKO-TEXHOJOTUYECKHUX MapaMeTpPOB FOPHBIX MOPOJ U MPOIIEC-
COB, a TaKK€ METOJIOB M CIIOCOOOB UX OMPE/ENICHHUS.; PA3BUTHE Y CTYIECHTOB JIMYHOCTHBIX KA4eCTB,
dbopMupoBanue mpodeccnoHATbHBIX KOMIETSHIIHI B cooTBeTcTBUU ¢ TpeboBarusimu OI'OC BO mo
crienanbHocTu 21.05.04 T'opHoe neno.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl MOJATOTOBKH CIeIU-
ajucra

Jucuumnuna «Pu3nka ropHbIX MOPO» BXOIUT B 0a30BYI0 yacTh Onoka 1 oOpa3oBarenbHON
MIpOrpaMMBl.

Jljig u3y4eHust TUCIUILUIMHBI HE0OXOIUMBI 3HaHUS (YMEHHUsI, BIaJACHUs ), ChOPMUPOBAHHBIE B
pe3yJIbTaTe U3yYEHHUs TAaKUX JTUCLUIUIMH Kak «Pusukay, «Marematukay, «I'eonorus».

3uanus (yMeHUs, BIAJCHU), TIOJyYCHHbIC MPU U3YYECHUH JaHHOW AUCLMILIMHBI OyayT HE0O-
XOJIUMBI TIPU 0cBoeHUe AuciuItinH: «I eomexanmnkay, «Texnonorust u 6€30MacHOCTh B3PBIBHBIX pa-
00T», «YTpaBJeHHE COCTOSHUEM MaccuBay, «IIpo1iecchl OTKPBITHIX TOPHBIX PadOT».

3 Komnerenuuu o0y4arouierocsi, popmupyemsbie B pe3y/ibTaTe OCBOCHHUS THCHHUIIHHbI
U IJIAHMPYeMble pe3yabTaThl 00y4eHusl
B pesynbrate ocBoeHust AUCUMILIUHBI «DHU3UKa TOPHBIX MOPOI» 00YyYaroIIUiics TOMKEH 00-
JaaaTh CIEIYIONIUMU KOMIIETCHIIUSIMU:

CTpyKTYpHBIN JIEMEHT

YpoBEHb OCBOEHHUSI KOMIIETEHIUI
KOMIIETEHIIUH

IIK-16 roToBHOCTBIO BLINOJIHSATH IKCIICPUMCEHTAJBHBIC naﬁopaTopHme HCCICI0BaAaHUA, HH-
TCPHNPETHPOBATH MOJYYCHHBIC PE3YyJbTAaTbl, COCTABJIATDH M 3alIUINATH OTYETHI

3HaThb - OCHOBHBIE ONPEEIICHNUS U IIOHATUS CBOMCTB T'OPHBIX IIOPOJ

- OCHOBHBIE METO/Ibl IKCIIEPUMEHTAIILHBIX U JJAOOPATOPHBIX UC-
CJIEIOBaHUI CBOMCTB TOPHBIX ITOPOJ

- 3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB FOPHBIX MOPOJ] B PO-
1ecce pa3paboTKH MECTOPOXKAECHUHN

YMmers: - OuleHUBaTh NOJy4YEHHBIE HKCIIEPUMEHTAIbHbIE JAHHbBIE

- [IpumensaTH TAOOPAaTOPHBIE METOIBI UCCIIEIOBAaHUM TOPHBIX MO-
POJI AJIsl pELLIEHUs] TUTIOBBIX 33J]a4 FOPHOTO MPOU3BOJICTBA

- [IpuMeHsaTH METOIBI aHANTN3a U 00PaOOTKH JJAHHBIX HKCIEPH-
MEHTAJIbHBIX U JJa0OpaTOPHBIX MCCIEA0BaHUS B TpodeccnoHab-
HOW JIEATEIBHOCTH

Bnaners: - TepmuHonOrHel B pamkax GU3UKU TOPHBIX TOPOA

- HaBpikamu 00pabOTKH MOJTYYEHHBIX TaHHBIX, COCTABIATH U 3a-
IIUIATh OTYETHI

- CoBpeMeHHBIMHU KOMIUIEKCAaMU 000py0BaHus 171 cOopa U 00-
pabOTKH JaHHBIX O COCTOSIHMM U COCTAaBE MOPOJIHBIX MAaCCUBOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHBIX enunull 144 akaja. yacoB, B TOM YHUCIIE:

— KOHTakTHas padota — 21,5 akas. yacos:

— ayautopHas — 18 akaj. 4acos;

— BHeayauTOpHas — 3,5 akaj. 4acoB

— camMocTosTenbHas padora — 113,8 akan. yacos;

— IIOATOTOBKA K 3K3aMCHY — 8,7 aKa/z. 4gaca.
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1. O61mme cBeeHUs 0 (PU3UKA TOPHBIX 2
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1.1. Ucropust pazButusi ¢usuku ropueix| 2 |0,25 10 |CamocrositenpHOe  u3ydeHue|TecTupoBaHue OIIK-4
IIOpOJI. yueOHOI U Hay4yHOIl nuTepary- 3yB
pbI
1.2. MunepansHO-ieTporpaguueckue oc- | 2 |0,25 10 |CamocrostenbHoe  u3yuyeHue|TecTupoBaHue OIIK-4
HOBBI (PU3UKHU TOPHBIX MTOPOJL yueOHOW U HAay4yHOU JUTepaTy- 3yB
pBI
HToro mo pazaeny 2 105 20 |CamocrosiTeibHOe wu3y4yeHue KoHTpoabHas padora
y4eOHOIl M HAYy4YHOH JuTepa-
TYpbI
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I1K-16
3yB
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2.2. Axyctudeckue CBOMCTBA U IIPOLIECCHI | 2 1 2 10 |CamocrostenbHoe  u3yuyeHue|TecTupoBaHue OIIK-4
B FOPHBIX MOPOAAX y4eOHOM 1 HAay4YHOW JIUTEpaATy- 3yB
pBI I1K-16
3yB
2.3. TemoBbie CBOWCTBA W TPOLECCH B| 2 1 10 |CamocrositenpbHOe  u3yuyeHue|TectupoBaHue OIIK-4
TOPHBIX IOPOJAX y4eOHOH M Hay4HOH JIUTEpaTy- 3yB
pBI I1K-16
3yB
2.4. DnexTpUyecKre CBOMCTBAa M mporec-| 2 1 10 |CamocrositenpHOe  u3ydeHue|TecTupoBanue OIIK-4
CBl B TOPHBIX NOPOJIaX yueOHOI M Hay4yHOIl nuTepary- 3yB
pBI I1K-16
3yB
2.5. MarHuTHbBIE CBOMCTBA W MPOIECCHI B| 2 1 2121 10 |CamocrositenpHOe  u3yudeHue|TecTupoBaHue OIIK-4
TOPHBIX OPOAAX yueOHOI 1 Hay4yHOIl nuTepary- 3yB
pBI I1K-16
3yB
2.6. PagmanmoHHBIE CBOIWCTBA TOPHBIX| 2 1 10 |CamocrositenpHOe  u3yudeHue|TecTupoBaHue OIIK-4
1opoJ yueOHOI U Hay4yHOIl nuTepary- 3yB
pBI I1K-16
3yB
Hroro no pazneny 2 | 6 [2/2U 42| 60 |CamocrositenbHoe wu3ydyenue KonrposbHasi pagora
y4eOHOIl M HAY4HOH JuTepa-
TypbI
3. ®u3nyeckne Npoueccbl FTOPHOIo 2
NMPON3BOJCTBA
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3.1. I'opHO-TexHOMOTHYUECKHE XapakTtepu- | 2 | 05| 2 10 |IlogroroBka K JabopaTopHO-|YCTHBINA OMPOC OIIK-4
CTHKH FOPHBIX TIOPO/T MPAKTUICCKOMY 3aHSITHIO 3yB
I1K-16
3yB
3.2. Ipouecce nmoyuenust uapopmammu | 2 | 0,5 10 |CamocrosTensHOe — m3ydeHwme|TecTupoBaHUE OIIK-4
0 CBOWCTBaX, COCTaBE U COCTOSIHUM Mac- yueOHOI M HAy4YHOH JTUTEepary- 3yB
CHUBOB F'OPHBIX MTOPOJL pbl I1K-16
3yB
3.3. ®usuko-mexanmueckue cpouctBal 2 | 0,5 2 13,8 |CamocrostenpHoe  u3ydeHue|TecTupoBaHue OIIK-4
MacCHBa U Pa3pbIXJICHHBIX TOPHBIX TTOPOJI yueOHOM U HAyYyHOU JTUTepaTy- 3yB
pBI I1K-16
3yB
HToro mo pazaeny 2 |15] 2 2 33,8 |CamocrosiTeabHoe wu3zydenue KoHTpoJsbHasi padora
y4eOHOIl M HAYy4YHOH JuTepa-
TYpbI
Hroro no kypcy 2 8 |4/21 | 6/21 IMoaroroBka K IK3aMeHy JK3aMeH
HToro mo xucumnmjInHe 2 8 |4/2N|6/21| 113,8




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlns peanuszanuy mperycMOTPEHHBIX BUAOB Y4eOHOI paOoThl B KauecTBE 00pa30BaTEIbHBIX
TEXHOJIOTHI B MpEenojaBaHuy JUCUMILIMHBI «DHU3MKa FOPHBIX MOPO» HUCIOJIBb3YIOTCS TPaJULIMOH-
Hasl TEXHOJIOTUS U TEXHOJIOTUS MTPOOIEMHOT0 00yUeHUSI.

[lepenaya HEOOXOAUMBIX TEOPETUYECKUX 3HAHUN M (POPMUPOBAHHE OCHOBHBIX MPEIOCTaBIIE-
HUl Mo Kypcy «Du3nKa ropHBIX MOPO» MPOUCXOJUT C UCIOIB30BAHUEM MYJIbTUMEIUUHOTO 000-
pYJOBaHMSL.

Jlekiuu mpoxomAT B TpaauIMoHHOW (opme, B dopme Jekiui-uHpopmaius, JIeKIUi-
KOH(EpEHIINH, JEeKIUIi-KOHCYIbTAalUui U MPOOJIEMHBIX JIEKIUHA. TeopeTndeckuid marepuan H3Jo-
JKEHHBIH U OOBSICHEHHBIM CTYACHTaM Ha JIEKUHUSIX-UH(GOPMALUAX, MOJICKUT CaMOCTOSITEILHOMY
OCMBICJICHHIO M 3allOMMHaHHIO. TeopeTHyeckuil MaTepuana Ha HPOOJEMHBIX JIEKIMAX SBISETCS pe-
3yJbTaTOM YCBOCHHS MOJy4YE€HHOW MH(GOPMALMU MOCPEICTBOM IMOCTAHOBKHU IMPOOJIEMHOr0 BOMpOca U
HoHucKa myTel ero pereHus. Ha Jekuusx — KOHCYJIbTalUsAX M3JI0)KEHHE HOBOI'O MaTepuaja COIpo-
BOXJAETCS IOCTAHOBKOM BOIPOCOB M IMCKYCCHEN B IIOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Ipu mpoBeneHUM MPAKTHUECKUX 3aHATHHA HMCIONIB3YIOTCA paboTa B KOMaHAE M TPaAMIIMOH-
HBIH CEeMHHap.

CamocTosTenbHas paboTa CTUMYJIUPYET CTYAEHTOB B MPOILECCE MOATOTOBKM JOMAILHUX 3a-
JAHUU U JOKJIAI0B JUIsl IPAKTUYECKUX 3aHATUM MPU NOATOTOBKE K UTOIOBOM aTTECTALlUU.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI PadoThl 00y4ar0IIHXCH
IlepedyeHb J1a00PATOPHBIX U MPAKTHYECKUX PadOT

Omnpenenenne 00bEMHON MacChl TOPHBIX MOPOJT Ha 00pa3max MpaBMIIbHON (GOPMBI
Onpenenenne 00bEMHON Macchl TOPHBIX MTOPOJ] THAPOCTATUUECKUM B3BEIIMBAHUEM
Omnpenenenne yaensHOW MacChl TOPHBIX MTOPOJT TMKHOMETPOM
Omnpenenenue yaeapHONH MacChl FTOPHBIX OPOJ 110 00bEMY BBITECHEHHOM KUAKOCTH
Omnpexenenne TOPUCTOCTH M KOAPPHUIIMEHTA MOPUCTOCTH TOPHBIX TTOPOJ]
Omnpenenenue npezaena NPOYHOCTH TOPHBIX HOPOJ IIPH CKATUHU FKCIIPECC METOAOM

7. OmpeneneHue npeaena MPOYHOCTH TOPHBIX MOPOA MIPH CKATUHU Ha 00pasnax MpaBHILHON
bopmbI

8. Ompenenenue npeaena MPOYHOCTH TOPHBIX MOPOJI IPU PACTSHKEHUH

9. IlocTpoeHue nmacnopTa MPOYHOCTH TOPHBIX MOPOJ

10. OmpeneneHne KpermocTy TOPHBIX MTOPOJT

ook wndE

Bomnpocsl Ha 3Kk3aMeH:

bazoBbie GU3NKO-TEXHHUYECKHE MTapaMeETPBI TOPO/I.

BnusiHue BHEIIHUX MOJIeH Ha TEIJIOBbIE U 3JIEKTPOMAarHUTHBIE CBOWCTBA MOPO/I.
Bnmsiare MUHEpabHOTO COCTaBa U CTPOCHUS TIOPOJI HA MX MIPOYHOCTD.
BnusiHe MUHEpallbHOTO COCTaBa U CTPOEHUS MOPOJ Ha UX CBOWCTBA.
Bnusinue coctaBa M cTpo€HHUs MTOPOJ HAa UX YIIPYTHUE CBOMCTBA.

BnusiHue yBnaskxHeHHs Ha TOPHBIE TTOPOJIBI.

Bo3aelicTBue BHENTHUX MOJIEN HA CBOKMCTBA TOPHBIX MTOPO/I.

Bs3kocTh, 1poOMMOCTh U a0pa3UBHOCTD MOPO/I.

I'opuble mopoibl kak 00BEeKT pa3padboTku. Maccus. ['opHas macca. Obpaser.
0. XXuakocTH U rassl B IOpojax.

1. M30TpormHOCTh ¥ aHU30TPOITHOCTH TOPHBIX MTOPO/I.

12. Knaccuduxanus ropHO-TEXHOJIOTHYECKUX CBOHCTB MOPO/I.

13. Knaccudukanus nopos mo pu3ndecKuM CBOMCTBaM.

14. Knaccuduxanus pbIXJbiX MOPOI.

15. Kpenocts rOpHBIX OPOA.

RBOoo~NORwNE



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.

MarauTtHbIe CBOHCTBA 0OPA3I[0B TOPHBIX TTOPO/I.
MexaHnnueckue MoAeI 1e(pOpMUPOBAHUS TEII.
MexaHnueckue cBOMCTBa 00pa3oB TOPHBIX mopoa. OOmIMe NoJ0KEHHUS.
MuHepaisl ¥ TOPHbIE IOPOJBI UX CTPOCHUE U COCTAB.
Hanpsoxenus u nedpopmanuu B mopoaax.

OO1u11e cBeieHUs O B3aUMOCBSI3H CBOICTB MOPO/I.
Omnpenenenne U KOHTPOJIb COCTAaBa MOJIE3HBIX UCKONAEMBIX.
Ilepemelienue >KxUIKOCTEN U ra30B B IOPOJAX.
[InacTuyeckre U peoIOrHuecKre CBOMCTBA IIOPO.
[InoTHOCTHBIE CBOMCTBA OPOJ.

[Tongpu3zanus rOpHbIX IOPOA

IIpouyHOCTH 0OPA31I0B TOPHBIX MOPOI.

PanuanumonHbie cBOMCTBA 00pa3I[0B TOPHBIX TOPOSI.
PacripoctpaneHne 1 HaKOILIEHHUE TeIlIa B IIOPOJAX.
CBoiicTBa MOPOJ KaK HCTOYHUKH UH(OPMAIIHH.

CrpoeHne, coCTaB U COCTOSIHUE ITOPOJHBIX MaCCUBOB.
CrtpoeHue, cocTaB U COCTOSIHUE Pa3pbIXJIEHHBIX TOPHBIX OPOJL
TBepaoCTh rOPHBIX OPOJ U MUHEPAJIOB.

TBepAOCTh FOPHBIX MOPOLI.

TemnoBoe pacimmpeHue.

TennoBol peXuM IIAXT U PYAHUKOB.

TemnoemMkocTs opoz.

TennonpoBOAHOCTE U TEMIIEPATYPOIPOBOJHOCTH MOPOJL
TepMuyeckue HanpsHKEHUs B TOPHBIX IOPOJAX.
TpemurHoBaTOCTh TOPHBIX OPOJT

VYnpyrue kone6aHus B MaCCUBaX FOPHBIX MOPO/I.

VYipyrue cBorcTBa MOPOI.

DU3NKO-TEXHUYECKHE ITapaMeTPbl TOPHBIX MOPOJ B MACCHUBE.
OU3NKO-TEXHUYECKHUE ITapaMeTPhl Pa3pbIXJIEHHBIX OPOI.
du3nyecKue Npouecchl B TOPHBIX IOPOJax

XPpYNKOCTh ¥ IUNIACTUYHOCTH TIOPOJ.
DNEKTPONPOBOAHOCTH TOPHBIX MOPOI.

KonTposbHas padora

THEM.

Bapuant 1

1. HazoBHTE OCHOBHBIE TUIIBI IOPOA U PYA, pa3pabaThIiBa€MbIX BalllUM TOPHBIM IPEIpHsI-

2. Vcnionb3ys IuTEpaTypy, ONPEAETUTE CKOPOCTh PAaCIPOCTPAHEHHUS MPOJOJBHBIX U IOIe-
PEUYHBIX YNPYTUX BOJH B TOPHBIX OPOJAX JUIsl MECTOPOXKIEHNUS BallleTO MPEATNPUSATHS.

3. ImeroT 1u 3Ha4eHHEe AJIEKTPUUYECKHE U MarHUTHBIE CBOMCTBA FOPHBIX MOPOJ B TEXHOJIO-
TMYECKHX Tpolieccax, MPOM3BOAMMBIX Ha BalleM npeanpusatun? Eciau HeT, To Ballle MHEHUE O BO3-

MOXHOCTH UX HCIIOJIb30BaHM B IPOLECCAX TOPHOTIO IMPOMU3BOJACTBA.

4. Onumure ruapaBINYCCKUC U Ta30AUHAMHUYCCKUC CBOMCTBaA TOpPHBIX IIOPOM. HOHCHI/ITC,

KaK U A€ OHU YUYUTBIBAIOTCA HAa KOHKPETHOM IMPHUMEPE BAIICTO MPEAIIPHUATUA.

5. Tpa,Z[I/II_II/IOHHBIC U HCTPAAUIIUOHHELIC CIIOCOOBI BO3JCHCTBUS Ha TFOpPHBIC TOPOJALI C LCIIBIO

HX Pa3pymI€HUSA U BO3BMOKHOCTb UX IIPUMCHCHUA Ha BallIEM NPEANTPUATHUHA.

Bapuaunr 2



1. Ha3oBuTe OCHOBHBIE TUIIBI PYX U MOPOA, pa3pabaThiBaeMble BAIllUM T'OPHBIM MPEIIpHUs-
tueM. Kakue u3 yka3aHHBIX BaMM IIOpPOJI OCaJ04HbIe, MeTaMopuieckue, marmarndyeckue? Kakue
CKaJIbHbIE, CBSI3HBIE, PBIXJIbIE?

2. Kakue aneKkTpuueckue CBOMCTBAa TOPHBIX MOPOJ], CIAararolldX MECTOPOXIECHUE Ballero
HOpENIpUATHSI, BaM U3BECTHBI? Eciii HET, TO 10 JIUTEpaTypHbIM MCTOUYHHUKAM IPUMEPHO YKAKUTE
BO3MOXHBIN MOPAZOK 3TUX CBOMCTB. [laiiTe KiaccM(UKALMIO TOPHBIX MOPOJ IO BEIUYHHE DJIEK-
TPUYECKON MPOBOJMMOCTH U OOBSCHUTE PA3HYIO JEKTPUUYECKYIO MPOBOAMMOCTD TOPHBIX MOPOJ €
HO3HULIMU KBAaHTOBOM TEOPHH.

3. YKaxxuTe 3HaUE€HUE PEOJIOTMUECKUX CBOMCTB IOPHBIX MOPOA JIsl PEILICHUS 3a]1a4 TOPHOTO
npou3BocTBa. [lokakuTe Ha KOHKPETHBIX IPUMEPAX BALIETO MPEIIPUATHSL.

4. KaxoBa cBsI3b MEX/ly CKOPOCTBIO YIPYIHX BOJIH B TOPHBIX ITopoaax U moayiem FOnra?

5. OnuumTe CynHOCTh 3JIEKTPOMArHUTHOTO CIIOC00a pa3/ieiKky Herabapura U BO3MOXKHOCTb
€ro IPUMEHEHUS Ha BallleM IPEIIPUITHH.

Bapuant 3

1. HazoBuTE OCHOBHBIE TUIIBI PYJ U MOPOA, pa3padaThIBAEMbIX BAIIUM T'OPHBIM MpEIIpUs-
THEM. JlaiiTe XapaKTepUCTUKY BallIEr0 MECTOPOKIECHHUS COIVIACHO €ro T€HE3UCY.

2. YKaxuTe U3BECTHBIE BaM IIOKA3aTeNM MPEENIOB MPOYHOCTU HA CIKATUE, PACTSIKEHUE,
C/IBUT, U3rH0 JUIs IOPOJ, CIArarmoUIMX MECTOPOXIEeHUe Ballero npeanpustus. Eciu HeT, TO, 1M0JIb-
3ysCh JINTEPATyPHBIMU UCTOYHUKAMU, IPUMEPHO ONPEIEIUTE UX.

3. OnuiuTe OCHOBHBIE ITapaMeTpPhl Ka4eCcTBAa UCKONAeMbIX yried. Mcrnonb3oBaHue akyCcTH-
YECKHMX CBOMCTB JUISl IIPOBEJICHUS OIIEPATUBHOIO KOHTPOJISA 30JbHOCTH KAMEHHBIX YIUICH.

4. M3BecTHBI 1M TEIUIOBBIE CBOMCTBA MTOPOJ HA BallleM Npeanpuatuu? Eciu HeT, TO OThIIIN-
T€ UX PUMEPHBIE 3HAYCHHUsI B JINTEPATYpHBIX UCTOYHMKaX. Kakoe BIMsIHME HaA TEIIOBBIE CBOWCTBA
TOPHBIX MOPOJ] OKa3bIBAOT IOPUCTOCTH U BIAXKHOCTB? [I0KaknTe HAa KOHKPETHBIX IPUMEpPAX.

5. K xakomy kitaccy no 6ypuMoCTH OTHOCSITCSI IOPO/IbI BAILIErO MPEANPUATHS, ONUIIUTE Me-
TOJIbI €€ ONpeeIIeHus?

Bapuaunrt 4

1. Ha3oBuTe OCHOBHBIE TUIIBI PYX U MOPOJA, pa3padbaThiBaeMble BaIlUM T'OPHBIM Mpeanpus-
THEM. Y KOKUTE CPEAHUN MUHEPAIBHBIN COCTaB ATUX MOPOJ, Py U UX CTPOCHHE.

2. OOBsICHUTE, KaK U3MEHSAETCSI CKOPOCTh MPOJIOJIbHBIX U MOMEPEYHbIX BOJH, MOayJb KOHra
1 ko3 dunuent [Tyaccona mpu Harpese MOPOJ 0 TeMIeparypsl Boime 300°C?

3. Kakue metospl u npuOOps! BOJIH U3BECTHBI JUIs ONPEIETICHHUs KPEoCTH U a0pa3suBHOCTH
TOPHBIX MOPOJ B 1a0OPaTOPHBIX U MPOU3BOACTBEHHBIX ycioBusax? [IpuBennre abCcoaOTHBIE 3HAUE-
HUS KO3(PPUIMEHTOB KPenocTH M abpa3sUBHOCTH OCHOBHBIX THUIIOB MOPOJA U PYJ MECTOPOXKICHHS
Balllero NMpeANpUsTHUS.

4. OObscHHUTE, KaK BIMSAET IJIOTHOCTh Mopoa Ha Moayib FOHra, CTokca, BCECTOPOHHETO
CKaTus, OJTHOCTOPOHHEIO CKaTusl, Kak u3MeHsercs kodgduuuent [lyaccona ¢ yBennueHueM TeM-
neparypsl? [IpuBenure npumepsl.

5. K kakomy Kitaccy 1o B3pbIBAEMOCTH OTHOCSATCS MOPObI BAIIETO MPEAIPUITHS, ONUIINTE
METO/Ibl €€ OTpPEeCICHUS?

Bapuanrt 5

1. Ha3oBuTe OCHOBHBIE TUIIBI Py U MOPOA, pa3padaThiBaeMble BAIIUM T'OPHBIM MpEaIpuUs-
tueM. Kakue ¢puznueckue cBoicTBa TUX MOPOJ U Py BaM U3BECTHBI?

2. Kak ocymecTBisieTcs nepenada Teria B OQJHOPOIHBIX TBEPIBIX CpeAax COIVIACHO COBpE-
MEHHOU TEOPHH TEIIONPOBOJHOCTH? J[aTh onpeneneHre TeMIepaTyponpoOBOIHOCTH.



3. CnenuanbHble TOPHO-TEXHOJIOTMUECKHUE TIOKAa3aTeNN NOpoJ (TBEPAOCTb, XPYNKOCTh, JIPO-
OMMOCTb, B3pBIBAEMOCTh) U UX POJIb B IIpOIieccax FOpHOro nmpous3BoAcTBa. [losicHuTe Ha mpumepe
Ballero NpeArnpusTUs.

4. VYxaxuTte nepOpMaLMOHHbIE XapaKTEPUCTUKU MOPOA U pyJ, pa3padbaTbiBa€MbIX BalllUM
TOPHBIM IIPEANIPUATHEM.

5. OnumuTe CBOMCTBA, ONPEAEIAIOIINE YCTOMUYMBOCTE OOPTOB KaphEPOB M OTBAJIOB IS I10-
POJI pa3JInYHBIX TUIIOB.

Bapuaunrt 6

1. Ha3oBuTe OCHOBHBIE THIBI PyJ M TMOPOJ, pa3padaTblBaMbIX BaIllUM IMPEANPHITHEM.
Onummre TpeIUHOBATOCTh TOPHBIX IOPOJ BAlLIET0 MECTOPOXKIECHUS U METOBI €€ OIIPEIEICHHUS.

2. Kakune (pu3HKO-TeXHUUECKUE XapaKTEPUCTHKU TOPHBIX MOPOJ, CIATaloLINX MECTOPOXK/Ie-
HUE Balllero IMPEeANpPUATHs, BaM U3BECTHBI? ECIU HET, TO, MOJIb3YsICh JIUTEPATypPHBIMU NCTOYHUKA-
MU, IIOMBITAUTECH UX ONPEIEIINUTD.

3. OOBsAcHUTE, YTO BIMAET Ha CKOPOCTh PACHPOCTPAHEHUs YNPYIMX BOJIH B TBEPIBIX Cpe-
nax? Uro BamsieT Ha M3MEeHEeHHe K03(pPUIIMEHTOB 3aTyXaHUsl, TOTJIOMICHHS, TEOMETPUIECKOTO pac-
XOKIeHMs? JlaiiTe MOHATHE aKyCTUYECKON KECTKOCTH FOPHBIX IOPOJ.

4. Yto Takoe MPOYHOCTh TOPHBIX MOpOJ, ee ¢u3ndeckas npupoaa? Kakoe BiusHUE Ha
IIPOYHOCTH FOPHBIX MOPOJ] BAIIETO FTOPHOTO MPEAIPUITHS OKa3bIBAET MUHEPAJIbHBIA COCTaB, IIOPH-
CTOCTb, BIaXKHOCTb, TEMIEPAaTypHbIi pakTop? IIpuBeauTe KOHKPETHBIE IPUMEPHI.

5. BeleMKa, MEXaHUYECKOE OTIEJICHUE IIOPOJl OT MAaCCUBA, SKCKABUPYEMOCTb.

Bapuaunt 7

1. HazoBUTE OCHOBHBIE TUIIBI PYA U MOPOJ, pa3padbaTbIBAEMBbIX BalllMM MpeAnpustueM. Jlai-
Te KJIacCU(UKAUI0 MUHEPAJIOB BAIIET0 MECTOPOKICHUS 110 XUMUYECKOMY cocTaBy. UTO Takoe ak-
1eccopHbie MuHepaibl? X 3HaueHue B HAPOJIHOM XO35HCTBE.

2. Kak BimsieT cozeprkaHue jkenes3a B py/ie U TeMIepaTypHbIi ()akTop Ha MarHUTHBIE CBOM-
cTBa TopHbIX mopoa? OObsacHUTE, 00sA3aTeabHO JU (EepPPOMATHUTHBIC MOPOJABI JOJKHBI XOPOIIO
MPOBOAMTD NEKTPUUECKUHN TOK?

3. OnumuTe Hanbosee U3BECTHBIE METOJIbl U TEXHUYECKHUE CPEACTBA ONpPEIEICHUsI TOPHO-
TE€XHOJOTMYECKHUX XapaKTEPUCTHUK FTOPHBIX MOPO/JI B JIAOOPATOPHBIX YCIOBUSIX.

4. Kakoe BIusiHME OKa3bIBAIOT XapAKTEPUCTUKU PA3PBIXJIEHHBIX TOPHBIX IOPOJ Ha OTBAJIO-
o0Opa3oBaHHe, CKJIaJMPOBAHUE MOJE3HON0 MCKOMaeMoro u TpaHcnoptupoBanue? [IpuBeaure npu-
Mephbl U3 pabOoThI BalIETO MPEIIPUATHSL.

5. IpoGrnenuie U U3MenbyeHUE MOJIE3HOI0 UCKOMAEMOTo B IpOOMIIKax U MeJIbHHUIAX, 3aTpa-
ThI DHEPIUU Ha JJaHHBIE ITPOLIECCHI.

Bapuanrt 8

1. Ha3oBUTE OCHOBHBIE THUIIBI PYA U MOPOJ, pazpabdaThiBaeMbIX BallluM npeanpustuem. Ka-
KM€ KJIAaCCU(UKALMU TOPHBIX TOPOJ MPUMEHSIOTCS Ha BallleM NPeAnpUusTun’?

2. Kakue naGopaTopHble U HaTypHbIE METOJbl MPUMEHSIOTCSA Y Bac HA MPEANPHUATHU IS
omnpezeneHus: GU3NKO-TEXHUYECKUX IMapaMeTpoB Mopo?

3. Kak BIusAIOT Ha IPOYHOCTHBIE CBOICTBA TOPHBIX NIOPOJI CKOPOCTh NMPUIIOKEHUS HArPY3KU
Y HalpspKeHHOe cocTostHue nopoA? [Ipusennure npumepsl.

4. I'me ¥ Ha Kakux IpoIEccax Ballero MpearnpuaTUs Bbl MPEUIOKUWIM OBl MCIIOJIB30BaTh
TETJIOBOE BO3/eicTBHE HA Topoay? Urto st aToro HyxHO? bynet iu pentadenpHO?

5. Ilepemernienne TOpHBIX TOPOA, MOKA3aTENb TPYIHOCTH U TPAHCIIOPTHUPOBAHUS, B3PbIBHAS
JIOCTaBKa py/ibl.



Bapuant 9

1. Ha3oBuTe OCHOBHBIE THIIBI PYA U MOPOJ, pa3padbaThiBa€MbIX BallMM HpeanpustueM. Kak
U B Kakoil Mepe (PU3MKO-TEXHUYECKHE CBOMCTBA 3TUX PYI M MOPOJ UCIOJIB3YIOTCSA y Bac Ha Mpak-
tuke? [IpuBeanTe KOHKPETHBIE IPUMEPBI.

2. Kakum 00pa3oM Ha MpaKkTUKE MOMXHO HMCIIOJIb30BATh OTIMYUE B CKOPOCTAX YIPYTUX BOJIH
B Pa3JIMYHBIX TOPHBIX [TOpOax?

3. [lonsatue 06 snekTpuyeckor nmossipu3anuu. [Ipu kakoil Temmeparype CerHETOAICKTPUKU
TEPSIIOT CBOIO nosisipu3annio? [lpuBeaure npumepsl.

4. Kakoe BIUSHUE OKA3bIBAIOT MEXaHMYECKHE CBOWCTBA FOPHBIX MOPOJ Ha IPOEKTUPOBAHUE
TOPHO-TEXHOJIOIMYECKHUX IPOLECCOB, HA KOHCTPYHPOBAHME U MCIOJIb30BAaHUE TOPHBIX MAalllUH U
MEXaHHU3MOB B IIPOU3BOJICTBE?

5. Tepmuueckuii criocod OypeHHs U pa3pylIeHUs: HerabapuTa U BO3MOXKHOCTb MX MTPUMEHE-
HUS Ha BallleM IPeIIpUSTUH.

Bapuaunt 10

1. HazoBure OCHOBHBIE TUIIBI PYA U NOPOJ, Pa3pabaThiBAEMbIX BalllUM MpeanpusTHeM. Bol-
JeNTUTe U JTalTe XapaKTepUCTUKY OCHOBHBIM MOPOJ000pa3yONIM MUHEpaIaM Balllero MECTOPOXK-
JICHUS.

2. Yem 00ycnoBieHBl OTIIMYHS B (PU3UKO-TEXHUYECKUX CBOMCTBAX W TOBEACHHUE MOPOI B
o0pa3lax U MaccuBe, a TAKXKe MacCHBa TOPHBIX OPOJ U Pa3phIXJIEHHON TOpHON Macchl?

3. Kak Ha mpakTHKe HCHOJB3YIOTCS pa3inune B OObEMHBIX M YIEIbHBIX BECax TOPHOU TO-
POJBI M MUHEPAJIOB, a TAK)Ke 3HAUUTENIbHAS pa3HUIlAa B IUIOTHOCTH MOJIE3HOI'O MCKOIAEMOro M ITy-
CTOM mopoabI?

4. Kak noapazfenstorcs o 4acToTe yIpyrue KoiaeOaHusl, pacpoCTpaHIIOIINEcs: B TBEPIbIX
cpenax? Kakue METO/bl B HACTOAILEE BpEMS IPUMEHSIOTCS /711 OIPEJEIICHNs aKyCTUYECKUX Mapa-
METPOB yIPYTrux KojaebaHuu?

5. B kakux cimy4asx NPUMEHSIOTCS TEOTEXHOJIOTUIECKAE METO/IbI TOOBIUH TOJIE3HBIX HCKO-
HaeMbIX.

TecToBBIII KOHTPOJIbL

1. K oxucnam otHOocsATCS?

[Tupur

dnrooput

I'ematur

MyckoBHT

2. K cynbdunam otHOCAT?

XanpKO3UH

Kynput

lNayar

CunibBUH

3. Ha3zoBute pa3mep 3epHa CpeqHE3EpHUCTON CTPYKTYpPHI?
Ho 0,1 mm

Ho 0,2 mm

o 0,25 mm

Jo 0,5 mm

4. Ha3zoBute pa3smep 3epHa B MEJIKO3EPHUCTON CTPYKType?
3epHa pa3IuYUMBbl JIUIIb IPU YBETUYSHUN

Ho 0,1 mm



Ho 0,2 mm

Jo 0,25 mm

5. [lopsl BenuunHOtO 50 MKM OTHOCATCS?

CyOkanuisipHbie

Kanwisapusie

CBepxKanuisipHbIe

6. CpenHrue MUHEpaIbl UMEIOT MIOTHOCTh?

2000-3000 kr/m*

2500-3000 kr/m®

2000-4000 xr/m*

2500-4000 xr/m®

7. PaccrosiHue MeXAy TpellMHaMK BTOPOTro nopsjaka Konebsercs?

108-10° m

10°-102% m

10%-101 m

101-10% m

8. MakcumalibHasi TUTPOCKONIUYHOCTD 3TO?

CriocoOHOCTb TOPHOM OPO/Ib HOKPBIBATHCS MIICHKON KUKOCTH

Haubonp1iee koaruecTBO BiIark, KOTOPOE CriocoOHa aicopOMpoOBaTh Ha CBOEH IOBEPXHOCTU
ropHas nopoja

KonnuecTBo BOJBI, yA€pKUBAEMOM CUIIaMU MOJIEKYJISIPHOTO MPUTSHKEHUS

9. CnocoOHOCTh MOPOABI MPOITYCKATh CKBO3b CE0S )KUIKOCTHU?

[TpoHunaemocThb

Bonootmaua

QunpTpanus

O0bemHas BIaroeMKOCTb

10. Hanpsixxenuem Ha3bIBatoT?

IToBepxHOCTHAS IUIOTHOCTh BHYTPEHHUX CHUII

MakcumManbHasi KpUTUYECKask Harpys3Ka

Cuna nelicTByIOI1as B HAIIpaBJICHUH JBYX OCEU

11. HazoBute nipeaesnsl uamenenus kodgdunrenta [lyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynem FOHra Ha3bIBatOT

KoaduimenT nponopuuoHanbHOCTH MEXKIY HOpMalbHBIM Halps>)KEHUEM U COOTBETCTBYIO-
el IpoIoJIbHON yIpyroit nedopmanueit.

KoadpuimenT nponoproHanbHOCTH MKy OTHOCUTENBHON MPOAO0IbHON U OTHOCUTEIBHON
HOTNIEpPEeYHOH ynpyroi nedgopmanueii.

[TocrenenHsIi pocT AeGopMali MpU NOCTOSTHHOM Halps>KEHUU

13. KoaddpuuneHT nponoprroHaIbHOCTH MEX/1y KacaTeIbHbIM HalpsKEeHUEM U COOTBET-
CTByIOIIEH Aedopmarineii?

Mogyns FOnra

Mopyinb ciBura

Koaddumment Ilyaccona

Monyns nedopmarnmu

14. Peonorunueckast MOAEIb yIIpyro-Bsi3Kou cpepl?

Teno Makcsema

Teno I'yka

Teno bunrama-IlIBenoBa

Teno KenbBuna-®oiirra



15. Penakcauus HanpspkeHUH 3T0?

SBnenue oOpaTHOE MOM3YIECTH

[IpoyHOCTH ITOPOJI, COOTBETCTBYIOLIAA TOW WJIM MHOW JUTUTEIBHOCTH BO3JICHCTBUS HArPY3KU

SIBJeHME MOCTETIEHHOTO pocTa AedopMariuii

16. YapTpa3ByKOBbIE€ BOJIHBI UMEIOT YaCTOTY?

Ho 20 I'g

20-20000 I'a

Bonee 20000 I'ix

Bonee 10 I'g

17. IlpousBeneHre IOTHOCTH OPOJIbI HA CKOPOCTh MPOJO0JIbHOM BOJIHBI B HEH ATO?

KoaddurmenT 3aTyxanus

Jo6poTHOCTH

JlexpeMeHT 3aryxaHus

AKycTHUY€eCcKas )KECTKOCTh

18. Tun TermonpoBOAHOCTH, IPU KOTOPOM HPOUCXOIUT AU Qy3us CpeaHeH KHHETUYECKON
SHepruu’?

DNeKTpOHHAs

Nounnas

DoHOHHAs

19. K penakcainoHHOM TOJISIpU3aIMK OTHOCST?

JunonbHast

MakpocTpyKkTypHas

Nounnas

DJIeKTpOHHAas

20. BenmnuuHa u HampaBJIeHUE ICUCTBUS MAarHUTHBIX CHJI B BAKyyMe Ha €IMHHUILY MarHUTHOM
Macchl 3107

Nunyknus

MarnuTHasi IpOHULIAEMOCTh

MarnuTtHas BOCIPUUMYUBOCTh

HanpsbxkenHocts

21. [1o BenuYMHE PAEKTPOTPOBOTHOCTH IMOPOJIbI OBIBAIOT?

JusnexTpuku

JlnaMarHeTuku

ITapamarneTuku

DNEeKTPOIPOBOAUMbBIE

22. Cratuueckasi TBEpAOCTh MJIACTUYHBIX TOPOJ OMPEAETIAETCS METOAO0M?

Poksemna

ITopa

bapona

Ipetinepa

23. CKOJIBKO yAapOB JIOMYCKAETCS MIPU ONpeieIeHNH KoapUIIMeHTa KPEToCTH B Cliocode
TOJUEHUA?

5-10

1-20

10-15

3-15

24. Kakoe cpeHee pacCTOSHUE MEX1y TPEIIMHAMHU B CPEHETPEIIUMHOBATHIX MOpOaax”?

0,3-0,5 m

0,5-0,75 m

0,5-1 M

1-1,5M

25. Jleopmaniuu monepeMeHHOro CxKaTus U pacTshkeHus 00ycIaBIMBalOT pacipocTpaHeHue?



IIponosibHBIX BOJIH

[TonepeunbIx BOJH

Boun Penes

Bonn JlsaBa

26. Enununeit yaeapHOro BOJHOBOIO CONPOTUBIICHUS HA3bIBAIOT?

Axyctuueckuii Om

AKyCTHYECKHUI UMIIEJaHC

AKYCTUYECKU JTEKPEMEHT

HobpoTHOCTH

27. Otaomenue D/ Ha3pIBatOT

JlexpeMeHTOM 3aTyxaHus

Koadduruent mexaHnaeckux morepb

AKyCTHYECKHUI UMIIEJTaHC

BonnoBoe conpoTusienue

28. K ToueunbiM fedekraM B KpUCTAJUIAX OTHOCST

Bakancun

BunTosrle qucioxkanuu

KpaeBsie quciokanuu

ATOMBI BHEAPECHUS

29. JIns TIMHUCTBIX TOPHBIX MOPOJ MACTIOPT MPOYHOCTU UMEET BUJT?

[Tpsimast, mapasiienbHas OcH abCIuce

[Tpsimasi, BeIXOZSIIAs U3 Hayalla KOOpAUHAT

['unepOona

[TapaGona

30. Moayns FOnra nusmepsiercs?

ITa

H

Kre/cm?

31. 3HaueHKEe OTHOIIEHUS CKOPOCTH MPOA0JIbHON BOJHBI K CKOPOCTH MONEPEUHOMN BOJIHBI IS
PBIXJIBIX TTOpoa?

1,7-1,9

1,5-14

13-500

CrpeMuTcst K 6ECKOHEYHOCTH

32. T'opHble OPO/BI, Y KOTOPBIX YIpyras aedopMaliius He3HaUUTeIbHa?

IImacTuunbie

Xpynkue

Yipyro-xpynkue

33. Kakue nopoaoo6pa3yrorire MUHEpaibl 3aHUMa0T 12% BepxHE# 4acTu 3eMHOUM KOpbI?

IToneBble mmnaTs

KBapn

Ampubos!

Crropl

34. CriocoGHOCTH MOPOJT COMPOTUBIATHCS JUCTIEPTUPOBAHUIO 110 BO3ICHCTBUEM TMHAMUYE-
CKOM Harpy3ku?

JpobumocTs

Kpenocts

TBepaocTh

B3peiBaemocTh

35. Anuna npobera o-J1yueil B BO3ayxe

3-10 cm

500-1000 cm



10-200 cm

200-500 cm

36. Kropu kak eaAMHNLIa U3MEPEHMS PaAMOAKTUBHOCTH OIIpeensieTcs?

PaBHa yucny pacnagaromuxcs B 1¢ atomoB B 1t paaus

COOTBETCTBYET PaAMOaKTUBHOCTH 1T mopol, garomero 10° pacnanos B 1c

PaBHa rpaMM-3KBUBajJICHTY ypaHa Ha 1T mopoabl

37. Ko dumment kpenoctu n3MeHseTcs?

0,3-10

0,3-15

0,3-20

0,3-25

38. 1o tpoOUMOCTH TOPHBIE MOPOJIBI ICISATCS HA?

4 xnacca

5 KJ1accoB

6 KJ1accoB

7 KJ1accoB

39. Merona JlroaBura 3axirodaercs?

Omnpenenenue npenaesia NPOYHOCTH TOPHBIX MOPOJ MPU PACTHIKEHUE METOJOM PacKallbIBaHUS
MJIaCTHH

Omnpenenenue mpenena MPOYHOCTU TOPHBIX MOPOJ MIPU PACTIKEHUE METOIOM pa3/iaBIUBaAHUS
HUATUHAPA

Omnpenenenue npenaesia NPOYHOCTU TOPHBIX MOPOJ MPU PACTIKEHUE METOJOM COOCHBIX MTyaH-
COHOB

Omnpenenenue mpeaeia NPOYHOCTH TOPHBIX MOPOJ MPU PACTIKEHUE METOI0M M3ruba Oanku

40. Kputepuit npounoctu Mapuorra?

Kputepuit HanOoapmuX yIIUHEHUN

Kpurepuit HanOonbIIKUX KacaTeIbHBIX HAPSHKCHUH

Kputepuii HanbobIINX HOPMATBHBIX HAMPSYKEHHUI

DHepreTuuecKuil KpuTepuit



7. OneHoYHbBbIE CPeACTBA /IJIsl IPOBeIeHU S MPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEJACHUS MPOMEKYTOUHON ATTeCTANNM:

Crpyk-
TYPHBII
3JIEMEHT [TnaaupyemMsble pe3yabTaTsl 00ydeHUS OueHoYHBIE CpPENCTBA
KOMIIE-
TCHLUH

ITK-16 roTOBHOCTBHIO0 BBINOJIHATH 3KCIePUMEHTAIbHBIE H J1a00paTOPHbIE HCCJIeJ0BAHNS, HHTEPIPEeTHPOBATH MOJYYeHHbIEe Pe3yJIbTaThbl, COCTABJIATH H 3aLUIIATH OT-
YeThl

3HaTh - OCHOBHBIE ONIPE/IEJICHUS U IIOHATHUS CBOMCTB TecTOBBIH KOHTPOJIb.

TOPHBIX MOPOJL 1. K okucnam otHOCSTCS?
- OcHOBHEIE MCTOJbI SKCIICPUMCHTAJIbHBIX U JIa- HI/IpI/IT

OOpATOPHBIX MCCIIENOBAHUH CBOICTB FOPHBIX T10-

p 02 P P dnroopur
- 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TOPHBIX I'emarut
I0POJ] B IPOLIECCE Pa3pabOTKH MECTOPOKACHUM MyckoBUT

2. K cynbdunam oTHOCAT?

XalIbKO3UH

Kynput

lanut

CunbBUH

3. HazoBuTte pa3mep 3epHa CpeIHE3EPHUCTON CTPYKTYpHI?
Ho 0,1 mm

o 0,2 mm

o 0,25 mm

o 0,5 Mmm

4. HazoBure pa3mep 3epHa B MEIKO3EPHUCTON CTPYKType?
3epHa pa3IuYUMBI JIUIIb TIPU YBEIIUYEHUN

Ho 0,1 mm

Ho 0,2 mm

o 0,25 mm

5. ITops! BenuurHOO 50 MKM OTHOCSTCS?
CyOkanuispHbie

Kanunspasie

CBepXKanuisipHble




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

ITnanupyemsle pe3yabTaThl O0ydeHUs

OrneHouHBIE CpEACTBA

6. Cpennue MUHEpaibl UMEIOT MUIOTHOCTh?

2000-3000 kr/m®

2500-3000 kr/m*

2000-4000 xr/m>

2500-4000 kr/m*

7. PaccTosiHME MEX Y TPELIMHAMU BTOPOIo NopsaKa Koyedsercs?

108-10° m

10°-102 m

104-101 M

101-10° m

8. MakcumanbHasi THTPOCKONIUYHOCTD ATO?

CriocoOHOCTH FOPHOM OPO/IbI MOKPBIBATHCS MIIEHKOM KUAKOCTU

Haubonb1iee konuuecTBO BlIaru, KOTOPoe CrocoOHa aicopOrpoBaTh Ha CBOEH Mo-
BEPXHOCTH ropHasi Iopoja

KonnuecTBo BOapl, yep>KUBAEMON CHJIAMU MOJIEKYJIIPHOTO NPUTSKEHUS

9. CnnocoGHOCTH MOPO/IBI MPOITYCKATh CKBO3b CE0s KUIKOCTH?

[IponnaemocTs

BomooTrnmaua

QunpTpanus

OO0bemMHast BIaroeMKoCTh

10. HanpsixkeHrem Ha3bIBaroT?

[ToBepxXHOCTHAs MIIOTHOCTh BHYTPEHHUX CHJI

MaxkcuManbHasi KpUTUYECKasi Harpy3Ka

Cuna neicTByrolas B HaMpaBJIE€HUH JIBYX OCEH

11. HazoBuTe mpenesnsl n3meneHus kosgpounmenta [lyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynewm FOHra Ha3biBatoT
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Koaddunment nponopirioHanbHOCTH MKy HOpMaibHbIM HAIPSDKEHUEM M COOTBET-
CTBYIOIIIEH TIPOAOILHON yIIpyroi nedopmanuei.

Koaddunment nponopirioHaibHOCTH MKy OTHOCUTEIBHOMN MPOJI0IbHON U OTHOCH-
TEBHOMN TIOMIEPEYHON ynpyToi nedopmarnmeii.

[ToctenenHslit poct AedopMaIii Mpu MOCTOSTHHOM HaNpsyKEHUU

13. KoadpumueHT mpornopruoHaIbHOCTH MEKIY KacaTelbHBIM HAPSHKEHUEM U CO-
OTBETCTBYIOIIEH nedopmanuein?

Monynb FOnra

Moayns casura

Koadduuument [lyaccona

Monynb nedopmanuu

14. Peonoruyeckas MOJENb YIIPYTro-BA3KON Cpebl?

Teno Maxkcsemna

Teno I'yka

Teno bunrama-IIIBegoBa

Teno KensBuna-doiirra

15. Penakcanus HanpspKeHUM 3107

SIBnenue oOpaTHOE MOI3YyUECTH

IIpouHOCTE IOPOA, COOTBETCTBYIOLIAS TOW MIIM MHOM JUIMTEILHOCTU BO3JEHCTBUS
Harpys3ku

SIBrieHMe MOCTENEHHOT0 pocTa JedopManuit

16. YnpTpa3ByKoBbI€ BOJIHBI UMEIOT YaCTOTY?

Ho 20T

20-20000 I'a

bonee 20000 I'n

Bonee 10%° I'ny

17. IlponsBeneHune MIOTHOCTH MOPOJbI HA CKOPOCTD MPOJOJIBHOM BOJIHBI B HEW 3TO?

Koaddumnment 3aryxanus

JloGpoTHOCTH

JlexpeMeHT 3aryxaHus
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AKycTH4YECKast JKECTKOCTb
18. Tun TeronpoBOJHOCTH, IPU KOTOPOM HPOUCXOIUT U Py3us CpeaHerd KHHETH-

YECKOM dHEpTruun?

DneKTpoHHAas

HNonnas

dononHas

19. K penakcainOHHOM MOJISIpU3aLMK OTHOCSIT?

JunoneHas

MakpocTpyKTypHas

HNonnas

DNeKTpOHHAas

20. BennunHa u HampaBJeHUE JACHCTBUS MarHUTHBIX CHJI B BaKyyMe Ha €UHUILY Mar-

HHATHOU Macchwl 2TO?

Nunyknus

MaruuTHas NpOHULIAEMOCTh

MaruuTtHas BOCIpUUMYHUBOCTh

HanpsxeHHOCTD

21. Ilo Benu4MHE NNEKTPONPOBOIHOCTH MOPOABI OBIBAIOT?

JusnexTpuku

JnamarneTuku

[TapamarneTuku

DNeKTPONpPOBOANMbIE

22. CraTuyeckasi TBEpAOCTh IUIACTUYHBIX ITOPOJ] OIIPENEISIETCS METOIOM?
Poksema

[Topa

bapona

[Hperinepa

23. CKONBKO yIapOB JIOMYCKAETCs TIPH ONPEASTICHIH KO3 (HUIIMEHTA KPETIOCTH B CITO-

co0e ToryeHus?

5-10
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1-20

10-15

3-15

24. Kakoe cpeqiHee pacCTOSIHUE MEXTY TPEIIMHAMU B CPEHETPEIIMHOBATHIX TTOPO-
max?

0,3-0,5 m

0,5-0,75m

0,5-1m

1-1,5Mm

25. Jlepopmaniny MONEPEMEHHOTO CKATUS U PACTSHKEHHS 00yCIIaBIMBAIOT PacIpo-
cTpaHeHue?

[IponosbHBIX BOJIH

[TonepeuHbIx BOJIH

Bonn Penes

Boun JlsiBa

26. EnvHuneit yenbHOro BOJHOBOTO COMPOTHUBIIEHUS HA3bIBAIOT?

Axyctrnaecknit Om

AKyCTHYECKUI UMIIEJaHC

AKYCTHYECKHI1 IEKPEMEHT

JoOpoTHOCTH

27. OtHomenne D/ Ha3pIBatOT

JlexpeMeHTOM 3aTyXxaHus

Ko duuneHnT MexaHn4eckux noTepb

AKYCTUYECKUI NMIIETaHC

BonHoBoe conpoTuBieHue

28. K ToueunsIM feekTaM B KpUCTaJLJIaX OTHOCAT

Bakancuu

BuHTOBEBIE MUICTOKAITNN

Kpaesbie quciokanuun

ATOMBI BHEJPEHUS




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

ITnanupyemsle pe3yabTaThl O0ydeHUs

OrneHouHBIE CpEACTBA

29. JIng rIMHUCTBIX TOPHBIX TOPOJI NACIOPT MPOYHOCTH UMEET BUA?

[psimasi, mapayuienabHas ocu abcuuce

[Ipsimas, BeIXOIIAs U3 HaYaIa KOOPAUHAT

lunep6ona

[Tapabomna

30. Moayns FOnra usmepsiercs?

ITa

H

Kre/cm?

31. 3HayeHne OTHOUIEHHSI CKOPOCTHU IIPOAOIBHON BOJIHBI K CKOPOCTH IONEPEYHON

BOJIHBI AJIA PBIXJIBIX HOpO,I[?

1,7-1,9

1,5-14

13-500

CtpeMuTtcst kK 6ECKOHEYHOCTH

32. T'opHble OpoAbl, Y KOTOPBIX yIpyras JedopmMaiins He3HaYuTelIbHa?
[lmactuunble

Xpynkue

Yupyro-xpynkue

33. Kakue nopogoo0pa3yromiiue MUHepasibl 3aHUMaroT 12% BepxHEl 4acTu 3eMHOM

KOpBI?

IToneBnie mmaTel

Kgapig

AMpuboBI

Caroabl

34. CiocoOHOCTH MOPOJT COMPOTUBIIATHCS TUCTIEPTUPOBAHMIO TIO BO3ACHCTBUEM H-

HaMHUYECKOU Harpy3ku?

JpobumMocTh
Kpenocts
TBepnocts
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B3peiBaemocTh

35. Jlnuna npobera a-J1y4eil B BO3ayxe

3-10 cMm

500-1000 cMm

10-200 cMm

200-500 cm

36. Kropu kak eMHUIIa U3MEPEHUS PAIMOAKTUBHOCTH OIIPEACIIACTCS?
PaBna uncny pacnanatomuxcs B 1¢ atomoB B 1T panus
CoOTBETCTBYET paIMOAKTUBHOCTH 1T OPO/BI, AAOIIETO 108 pacmnazioB B Ic
PaBHa rpamMmM-sKkBUBajeHTy ypaHa Ha 1T mopoabl

37. KoadpumueHT KpenocTr u3MeHseTcs?

0,3-10

0,3-15

0,3-20

0,3-25

38. Tlo ApoOUMOCTH TOPHBIC TOPOIBI JACTATCS HA?

4 knacca

5 xnaccosB

6 KI1accoB

7 K11accoB

39. Metoaa JlroaBura 3akirodacTcs?

Omnpenenenue npezena NPOYHOCTH TOPHBIX MTOPO] MPU PACTSHKEHNE METOI0M pacKa-

JIbIBaAHHUA IIJIaCTUH

Ompenenenue npezena NPOYHOCTH TOPHBIX MTOPOJ] IPH PACTSHKEHNE METOJ0OM pPa3/iaB-

JIMBaHUA HUIMHApA

Ormpezenenure npezenna MPOYHOCTH TOPHBIX OPOJI TPH PACTSHKEHNE METOJIOM COOC-

HBIX ITYaHCOHOB

Omnpenenenue npejena NPOYHOCTH TOPHBIX MOPOJT IPH PACTSHKEHUE METOJI0M M3Tubda

Ok

40. Kputepuit npounocti Mapuorra?
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Kpurtepuit HanboMbUX yATUHECHUN

Kpurepuit HanuboIbIINX KacaTeIbHbBIX HANPSHKEHUN
Kpurepuii HanOGoJIbIINX HOPMAJIbHBIX HAMPSHKEHUN
DHepreTuueckuil KpUTepUuit

Bomnpocsl Ha 3K3aMeH.
48. bazoBble GU3HKO-TEXHUUYECKUE TapaMeTPhl TOPO/I.
49. BiusHUe BHENIHHX TOJICH HA TEIUIOBBIE M 3JICKTPOMArHUTHBIC CBOMCTBA TIOPO/I.
50. BnusHuE MHUHEpPATbHOTO COCTABa U CTPOCHHUSI MOPOJ] HA UX MPOYHOCTD.
51. BrausHue MUHEPATBLHOTO COCTABA U CTPOCHHS TTOPOJ Ha UX CBOMCTBA.
52. BnusHue cocTaBa M CTPOCHHUS MOPOJ HA UX YIIPyTHUe CBOMCTBA.
53. BimsiHue yBIaXXHEHHUS HA TOPHBIE TOPOJIBI.
54. BosaeiicTBuE BHEIIHUX MOJICH HA CBOMCTBA TOPHBIX MOPO/I.
55.  Bs3KoCTh, APOOUMOCTH U a0Pa3UBHOCTH MOPO/I.
56. T'opnble mopoabl kak 00beKT pazpabotku. Maccus. I'opHast Macca. Obpaszerl.
57. KuakocTH ¥ ras3sl B IOpoJax.
58. M30TpOnHOCTb U aHU30TPOIMHOCTh FOPHBIX TOPOJ.
59. Kiaccuduxanust ropHO-TEXHOJIOTUIECKUX CBOHCTB MOPO/I.
60. Kiaccuduxauus nopoa no Gu3MUECKUM CBOHCTBAM.
61. Kiaccudukanus peIXJIbIX TOPO/I.
62. KpenocTs ropHBIX MOPOI.
63. MarauTtHbIe CBOHCTBA 00PA3IOB TOPHBIX TIOPO/T.
64. MexaHnyeckue Moenu 1epOpMUPOBAHUS TEIL.
65. MexaHHYeCKHE CBOMCTBA 00Pa3IlOB TOPHBIX MOpo. OOIIHe MOTI0KEHUS.
66. MuHepaibl 1 TOPHBIE TOPOJIBI UX CTPOCHUE U COCTaB.
67. Hampsokenus u gepopmaruu B moposax.
68. OOmue cBeACHUS O B3aUMOCBSI3U CBOICTB MOPO/I.
69. OmpeneneHre U KOHTPOJIb COCTABA MOJIE3HBIX HCKOITAEMBIX.
70. TIlepemernieHue KUIKOCTEHN U Tra30B B NOPOAX.
71. Tlmactuueckue u peoJIOrHIECKre CBOMCTBA MOPO/I.
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72. 1I1OTHOCTHBIE CBOWCTBA ITOPO/I.
73. Tlomspu3anusi TOPHBIX TOPOJ
74. TlpoyHocTh 00pPa31I0B TOPHBIX MOPOI.
75. PagmanuoHHBbIe CBOMCTBA 00pa3IOB TOPHBIX MOPOJI.
76. PacmpocTpaHeHue U HaKOIJICHUE TeIjla B MOpoax.
77. CaolicTBa MOPOJ KaK HCTOYHUKH HH(DOPMAIIHH.
78. CrpoeHue, COCTaB U COCTOSIHHE MTOPOJIHBIX MAaCCUBOB.
79. CtpoeHue, cOCTaB M COCTOSTHHE Pa3pPhIXJICHHBIX TOPHBIX TOPO/T
80. TBepxocTh FOPHBIX OPOJ U MHHEPATIOB.
81. TBepmocTh TOPHBIX TOPOSI.
82. TemmoBoe pacmupeHue.
83. TemuioBoii peXXUM IIAXT U PYJAHUKOB.
84. TemioeMKOCTb MOPO/I.
85. TermnonpoBOJHOCTH U TEMIIEPATYPOIIPOBOTHOCTH TIOPO/]
86. Tepmuueckue HapsKEHUS B TOPHBIX MTOPOIAX.
87. TpemuHOBAaTOCTh TOPHBIX MTOPOJT
88. VYmpyrue konebaHusi B MaCCUBaX TOPHBIX MOPOJ.
89. VYmpyrue cBOHCTBa MOPOI.
90. ®duzMKo-TeXHUYECKHE MapaMeTpbl TOPHBIX OPOJ] B MAaCCHBE.
91. Du3HMKO-TEeXHHYECKHE MapaMETPhI PA3PHIXJICHHBIX MTOPOI.
92. ®duznyeckue NpoIECcChl B TOPHBIX MOPOAAX
93. XpyIKOCTh U TNIACTHYHOCTH MOPO/I.
94.  DJEKTPONPOBOIHOCTH TOPHBIX MOPO/I.

VYmern - OLIeHI/IBaTB TMMOJTYYCHHBIC OKCIICPUMEHTAJIbHBIC Hepe‘lel—lb naﬁopaTopHle U MPAKTHYIECKHUX pa60T:

JlaHHbIE

- [IpumensaTs 1a00OpPaTOPHBIE METOABI HCCIIEAOBA-
HUI TOPHBIX MOPOJA [Vl PEILIEHUS TUIIOBBIX 3a1a4
TOPHOI'O IPOU3BOJCTBA

- [IpumensTh MeTOIBI aHANIN3A M 00pabOTKY JaH-
HBIX KCIIEPUMEHTAJIBHBIX U J1A00paTOPHBIX HC-

Omnpenenenne 00bEMHOI MacChl TOPHBIX TTOPOJ] HAa 00pa3nax NpaBUIBHON (HOPMBI
Omnpenenenne 00beMHOI MacChl TOPHBIX TTOPOJ] THAPOCTATUYECKHM B3BEIIUBAHUEM
OmnpeneneHue yaenbHON MacChl TOPHBIX MOPOJA MTUKHOMETPOM

OmnpeneneHne yaeapHONH MAacChl TOPHBIX MTOPOJI IO 00BEMY BBITECHEHHOH KUIKOCTH
OmnpepeneHne MOPUCTOCTH U K03 (YUITHEHTa TOPHUCTOCTH TOPHBIX IOPOL

abrwbdE
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cleloBaHus B Ipo(ecCHOHANBHOM eI TeIbHOCTH 6. Omnpenenenue npeaeaa HPOYHOCTH TOPHBIX MOPOJ IIPH CKATHU SKCIPECC METOIOM
7. OmnpeneneHue npezaeaa IPOYHOCTH FOPHBIX MOPOJ IPH CKATHX Ha 00pasiiax NpaBHIbLHOM
(opMEI
8. Omnpenenenue npeaenaa HPOYHOCTH FOPHBIX MOPOJ P PACTSHKEHUU
9. TlocTpoenue macmopTa MPOYHOCTH TOPHBIX ITOPO,
10. OmpeneneHne KPemnocTH TOPHBIX TOPO
Bnagets - TepmuHOIOTHEN B paMKax (PU3UKH TOPHBIX TO- KonrpoabHnas padora

pon

- HaBbikamu 06pabOTKH MOTYYEHHBIX JAHHBIX, CO-
CTaBJIATH U 3aLIUIIATH OTYETHI

- CoBpeMEHHBIMH KOMILIEKCAMH 000y IOBaHUS
JUTsE cOopa M 00pabOTKH JTaHHBIX O COCTOSTHUY U
COCTaBe MOPOIHBIX MACCHBOB

Bapuanrt 1

1. Ha3oBuTE OCHOBHBIE THITHI TOPOJ U PY, pa3pabaThIBACMBIX BAIlIUM TOPHBIM IPEATIPUSITHEM.

2. Hcnonp3yst nutepatypy, ONPEAEIUTE CKOPOCTh PACHpOCTPAHEHHs MPOJOJBHBIX U IONEPEUHBIX
YIPYTHX BOJIH B TOPHBIX MOPOAAX AJISI MECTOPOKACHMSI BALLIErO IPEAIPUSITHS.

3. IMe10T N1 3HAYCHHE DJIEKTPUYECKHUE U MarHUTHBbIE CBOMCTBA TOPHBIX MOPOJ B TEXHOJOTHYECKUX
npolieccax, MPOU3BOJIMMBIX Ha BaiieM npeanpustuu? Eciu HeT, TO Ballle MHEHHE O BOZMOKHOCTH MX HUCIOJIb-
30BaHHUs B [IPOLIECCaX TOPHOIO IIPOU3BOJCTBA.

4. OnumuTe TUAPABINIECKUE M Ta30JJMHAMUYECKUE CBOMCTBA TOPHBIX mopo. IlosicHute, Kak u rie
OHM YUYUTBIBAIOTCS HA KOHKPETHOM NPUMEpPE BAIIETro MPEeANpPUSTHS.

5. TpanuiMoHHbIE U HETPAAUIIMOHHBIE CIIOCOOBI BO3JIEHCTBUS HA TOPHBIE TIOPOJBI C LTI UX pa3-
pYLIEHUS. ¥ BO3MOKHOCTb UX PUMEHEHHS Ha BalEM IPEAIPUATHH.

Bapuaunrt 2

1. HazoBuTe OCHOBHBIE THIIBI PyJ M MOPOJI, pa3pabaTbiBaeMble BalllMM T'OPHBIM mpeanpuatieM. Ka-
KM€ U3 yKa3aHHBIX BaMH IOpOJ] 0CalouHble, MeTamopduueckue, Marmarnueckre? Kakue ckaiabHbIE, CBSI3HBIE,
pBIxiBIE?

2. Kakne snexTpuueckue CBOICTBa TOPHBIX MOPOJI, CIATAIOIINX MECTOPOKICHUE BAIIETO MPEaIpHs-
TS, BaM M3BecTHBI? Ecnu HeT, TO 1O MTUTEepaTypHBIM UCTOYHUKAM MPUMEPHO YKaKUTE BO3MOXKHBIN MOPSIOK
9THX CcBOMCTB. JlaiiTe KilacCH(pUKALMIO TOPHBIX TOPOA O BEITUYMHE HIICKTPUIECKOI MPOBOIUMOCTH U 00BsC-
HUTE Pa3HyIO MIEKTPUUIECKYIO IPOBOJIUMOCTD FOPHBIX MIOPOJ C IO3ULUU KBAHTOBOW TEOPUHU.

3. VkaxuTe 3HaUYCHHE PEOJIOTUUECKUX CBOMCTB TOPHBIX MOPOJ AJ PEIISHHs 3aJad TOPHOrO MpOus3-
BozcTBa. [Toka)kuTe Ha KOHKPETHBIX MPUMEpax Balllero MPeANpUATHUsL.

4. KaxoBa CBsI3b MEX/ly CKOPOCTBIO YIPYIHX BOIH B TOPHBIX MOpojaax u moayneM FOHra?

5. OnummTe CYIIHOCTHh AJIEKTPOMAarHUTHOTO CIIOCO0a pa3/esiki HerabapuTa M BO3MOKHOCTH €ro
NIPUMEHEHHUs Ha BalleM NIPEANPUATUH.
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Bapuant 3

1. Ha3zoBuTe OCHOBHBIC THUIIBI PYJ U MOPOJ, pa3pabaTbiBaeMbIX BAIllUM FOPHBIM MpeanpusTueM. Jai-
T€ XapaKTEPUCTUKY BaIIETO MECTOPOKIEHHUS COTJIACHO €T0 TEHE3UCy.

2. YKaxuTe U3BECTHBIC BaM ITOKA3aTEIH MPEICIOB IPOYHOCTH Ha CXKATHE, PACTSDKEHHE, CABHT, H3THO
JUTSL IOPOJI, CIATAIOIIAX MECTOPOXKIICHUE BaIIero NpeANpUsITHs. EcIu HET, To, MONMB3ysICh TNTePaTyPHBIMH HC-
TOYHHUKAMH, TIPUMEPHO OIIPEICITUTE UX.

3. OmumuTe OCHOBHBIC IMapaMeTphl KadecTBa MCKOMAEMBIX yriieil. Mcmonmp3oBaHHe aKyCTHIECKHX
CBOWCTB ISl IPOBEACHUS ONIEPATHBHOTO KOHTPOJIS 30JbHOCTH KAMEHHBIX yTIICH.

4. V3BecTHBI TN TEIUIOBBIC CBOIMCTBA MOPOJ HAa BalleM Npennpusathu? EcIu HET, TO OTHINIUTE HX
MNPUMEPHBIC 3HAYCHUA B JIUTCPATYPHBIX UCTOYHUKAX. Kakoe BimusiHHE Ha TEMJIOBBIE CBOMCTBA TOPHBIX ITOPOJ
OKa3bIBAIOT IOPUCTOCTH U BIIAXXHOCTH? [lokakuTe Ha KOHKPETHBIX IpUMepax.

5. K xakoMy kiaccy o OypHMOCTH OTHOCSTCS IIOPOJBI BaIlero NPeIIpUATH, ONUIINTE METOIBI ee
onpezeneHus?

BapuanTt 4

1. Ha3oBuTe OCHOBHBIE THIIBI P[] M TIOPOJI, pa3padaThiBacMble BAIIUM T'OPHBIM NPEANPHATHEM. YKa-
XKHTE CPEIHUI MUHEPAIBHBIN COCTaB 3TUX HOPOJI, PYA U UX CTPOCHHE.

2. OOBsACHATE, KaK M3MEHSETCS] CKOPOCTD MPOAOJILHBIX M MOIIEPEYHBIX BOJIH, MOAyib FOHTa u kK03¢-
¢uuent ITyaccoHa npu Harpese MOpOJ 0 TeMIlepaTyphl Bbie 300°C?

3. Kakue meTonsl u MpHOOPHI BOJIH M3BECTHBI IS ONPEeNICHUsI KPETIOCTH U aOpa3suBHOCTH TOPHBIX
HOpoJ B JIa0OPaTOPHBIX M NMPOU3BOACTBEHHBIX ycioBUsX? [IpuBeanTe abCoOTHBIE 3HAUYEHHsT KO DHUIIUECH-
TOB KPETOCTH U a0pa3MBHOCTH OCHOBHBIX THIIOB MOPOJ M PYI MECTOPOXKICHHS BaIIer0 IPEATPHATHS.

4. OOBsICHUTE, KaK BAHMSIET IUIOTHOCTH MOPOa Ha MoayJib KOHra, CToKca, BCECTOPOHHETO CXKATHS, OJ1-
HOCTOPOHHET0 CXKaTHsl, Kak uaMensiercsi koaddunuenr Ilyaccona ¢ yBenuuenuem temneparypbl? [IpuBenure
HPUMEPBI.

5. K xakoMy kjaccy Mo B3pbIBa€MOCTH OTHOCATCS MOPOJBI BAIIEro MPEINPUATHUS, ONUIINTE METObI
ee ornpeneaeHus ?

Bapuant §

1. HazoBuTe OCHOBHBIE THIBI PYyJ U MOPOJI, pa3pabaTbiBaeMble BAalllMM T'OPHBIM mpeanpusitieM. Ka-
K#e (pU3NIECKHe CBOMCTBA ATHX MTOPOJI M PYA BaM M3BECTHHI?

2. Kak ocymiecTBisieTcsl nepeaada Teia B OJHOPOJHBIX TBEPABIX CPEJax COTJIACHO COBPEMEHHON
TEOpuH TeIIonpoBogHocTU? JlaTh onpeeseHre TeEMIEpaTypOnpOBOJHOCTH.
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3. CnenuanbHble TOPHO-TEXHOJOTHUECKUE MOKa3aTelu MOpoJ (TBEPIOCTh, XPYIKOCTh, APOOUMOCTS,
B3pPBIBAEMOCTh) U UX POJIb B IIPOLIECCaX TOPHOT0 MPOU3BOACTRA. [osicHUTE Ha MpUMepe BAILETo MPEeAIpUSTHS.

4. Ykaxure nedopMalMOHHBIE XapaKTEPUCTHUKH HOPOX U Py, pa3pabaTbiBaeMbIX BallMM TOPHBIM
MIPEIIPUATHEM.

5. OnmmmTe CBONCTBA, ONPEACISIONINE YCTOHINBOCTE OOPTOB KaphepOB M OTBAJIOB IS OPOX pas-
JIMYHBIX TUIIOB.

Bapuaunrt 6

1. Ha3oBuTe OCHOBHBIC THIIBI PYI H IOpOA, pa3pabaThiBaeMbIX BaIlUM HpeanpusaTheM. ONHIInTe
TPEIIMHOBATOCTh FOPHBIX MOPO/I BAILIEr0 MECTOPOXKACHHS U METO/IbI €€ ONPEeeICHUs.

2. Kakue Gpu3HKO-TeXHUYECKHE XapaKTEPUCTUKH TOPHBIX MOPOJ, CIATAIOIINX MECTOPOXKICHUE Ballle-
rO MPENpHUATHs, BaM U3BecTHBI? Ecimu HeTt, To, NONb3ysICh JIMTEPATYPHBIMU MCTOYHHKAMH, MOMBITAUTECH X
OIPEIeTIUTb.

3. OOBsICHUTE, YTO BIUSET HA CKOPOCTh PACHPOCTPAHEHHs YNPYTHX BOJH B TBepAbIX cpenax? Uro
BJIMSIET HA U3MEHEHUE KO3 QUIIMEHTOB 3aTyXaHus, MOTJIOLICHUS, TEOMETPUUECKOTO pacxoxkaeHus? Jlaite mo-
HSTHE aKyCTHYECKON KECTKOCTH TOPHBIX IOPO/I.

4. Yrto Takoe MPOYHOCTH FOPHBIX MOpoOJ, ee (u3uueckas npupona? Kakoe BIMsHHE Ha NMPOYHOCTDH
TOPHBIX MOPOJ BaLIero TOPHOTO HPENIPHATHS OKa3blBACT MHUHEPANbHBIN COCTaB, MOPHUCTOCTh, BIAXKHOCTD,
TeMnepaTypHblid paktop? [IpuBeanTe KOHKPETHBIE IPHMEPBI.

5. BeleMKa, MEXaHHYECKOE OTACICHUE OPOJ] OT MACCUBA, IKCKABUPYEMOCTb.

Bapuaunrt 7

1. Ha3oBuTe OCHOBHBIE THITBI PYA U MOPOJ, pa3pabaThIBaeMBIX BalluM HpeanpustueM. [laiite xiac-
CH(UKAINI0O MHHEPAJIOB BAIIETO MECTOPOXKICHUS 110 XUMHYECKOMY COCTaBy. UTO Takoe aKIeCCOpPHbIE MUHE-
paner? VX 3HaUeHHE B HAPOJAHOM XO3SHCTBE.

2. Kak Bimsier coneprkaHue Kene3a B py/ie U TeMIepaTypHbIi (akTop Ha MarHUTHBIE CBOWCTBA Top-
HBIX nTopoa? OObscHHUTE, 00s3aTENBHO JIN peppOMarHUTHBIE TOPOBI JOIDKHBI XOPOIIO HPOBOIUTE 3JIEKTpHUE-
CKull TOK?

3. Onmmmre Hanbosiee W3BECTHBIE METOJbI W TEXHHYECKHE CPEACTBA ONpENEeNeHUs TOpHO-
TEXHOJIOTHYECKUX XapaKTEPUCTUK TOPHBIX MOPOJI B JIAOOPATOPHBIX YCIIOBHSX.

4. Kakoe BIMsIHME OKa3bIBAIOT XapaKTEPUCTUKH Pa3pBIXJIEHHBIX TOPHBIX MOPOJ Ha OTBAI00Opa3oBa-
HHUE, CKIIaJMPOBAHME ITOJIE3HOTO MCKOMAeMOro W TpaHcnopTupoBanue? [IpuBenure mpumeps! U3 pabOTHI Ba-
LIETO MPEAPUATHSA.

5. JlpoGiieHrie 1 M3MeIbUYeHUe TT0JIE3HOT0 HCKOTIAEMOT0 B TPOOMIKaX M MEIbHHIAX, 3aTPAThl YHEPTUI
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HAa JIaHHbIE IIPOIIECCHI.
Bapuant 8

1. HazoBuTe OCHOBHBIE THUIIBI PYA M MOPOJ, pa3pabaThiBaeMbIX BalIkM MpeanpustueM. Kakue kimac-
cU(UKAIIMK TOPHBIX MOPOJ MPUMEHSIOTCS Ha BaIlleM IPEIIPUITHI?

2. Kakue nabopaTtopHble U HATYPHBIE METO/IbI IPUMEHSIOTCS Y BaC Ha MPEIIPHUITHH ISl OTpe/erie-
HUsI QU3UKO-TEXHUYECKHUX [IapaMeTPOB MOpoa?

3. Kak BIHUSIOT HA IPOYHOCTHBIE CBOWCTBA TOPHBIX MOPOJ CKOPOCTh MPUIIOKEHUS HATPY3KH U HATIPSI-
KeHHoe cocTosiHue nmopos? [IpuBeaure npuMepsi.

4. I'me 1 Ha KakMX Ipolleccax Balllero MPeJNIpUSATHs Bl NPEATONKHUIN Obl HCIOJIb30BaTh TEIJIOBOE
Bo3JeiicTBUE Ha mopoay? Uto s aToro Hy>kHO? bynet iu peHTabenbHO?

5. IlepeMerieHre TOPHBIX MOPOJI, TOKA3ATEIb TPYIHOCTH M TPAHCIIOPTHPOBAHUS, B3PbIBHASI IOCTABKA

PYABL.
Bapuant 9

1. HazoBuTEe OCHOBHBIE THIIBI PYA U MOPOJ, pa3padaThiBaeMbIX BalluM NpexnpustueM. Kak u B kakon
Mepe (PU3UKO-TEXHHYECKHE CBOWCTBA 3THX PYJ M MOPOJ HCIOJIB3YIOTCS Y Bac Ha npakTtuke? [IpuBenure KoH-
KPETHBIE TPUMEDEI.

2. KakuM 00pa3oM Ha NPaKTHUKE MOKHO HCIIOIB30BaTh OTIMYME B CKOPOCTSX YNPYTHX BOJIH B pas-
JIMYHBIX TOPHBIX HOPOAax?

3. IlonsTre 06 anexTpuueckoi mosgpu3anuu. Ilpyn xakoi Temmeparype CEerHETOIEKTPUKH TEPSIIOT
cBOIO noJsipu3anuio? [IpuBenuTe mpuMepsI.

4. Kakoe BIMSHHE OKa3bIBAIOT MEXaHMYECKHE CBOICTBA TOPHBIX MOPOJ Ha MPOEKTHPOBAHUE TOPHO-
TEXHOJIOIMYECKUX MPOLIECCOB, HA KOHCTPYMPOBAHUE U UCIIOIb30BAHME TOPHBIX MAIIMH U MEXAHU3MOB B IIPO-
U3BOJICTBE?

5. Tepmuyeckuii crioco® OypeHust M pa3pylleHHs HerabapuTa M BO3MOKHOCTb MX HPUMEHEHHUS Ha
BallleM IPEAIPUATUN.

Bapuant 10

1. HazoBute OCHOBHBIC THITBI Pyl B TIOPOJ, pa3padaThiBacMBIX BAIllUM MpEINpUATHEM. Briaenure u
JafiTe XapaKTepUCTUKY OCHOBHBIM TIOPOI000PA3YyIONIMM MUHEpPAJIaM BAIIEro MECTOPOKICHHMS.

2. Yem 00yCIIOBIEHBI OTIMYHS B (DU3UKO-TEXHUUECKUX CBOMCTBAX W MOBEJCHUE MOPOJ B 00pa3Iax u
MacCHBe, a TAK)K€ MAaCCHBA TOPHBIX MOPOJI U PA3PHIXJIEHHONW TOPHON MacChl?
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3. Kak Ha mpakTHKe HCIOIB3YIOTCS pa3inyie B 00bEMHBIX U YICIbHBIX BecaX TOPHOU MOPOJIBI U MU-
HEPAJOB, a TAK)KE 3HAUUTEIIbHAS PA3HUIIA B TUIOTHOCTH ITOJIC3HOTO UCKOMAEMOT0 U IMyCTO# MOpOoIbI?

4. Kak mosipa3/ie/isroTCs 10 4acTOTe yIPYyrue KojeOaHus, pacpOCTPAHSIONINECs B TBEPABIX cpenax?
Kakue MeTo/ b B HACTOSIICE BpEeMs MIPUMEHSIIOTCS IS ONPEICIICHHS aKyCTHYSCKUX MAapaMeTPOB yIPYIHX KO-
nebanuii?

5. B kakux ciydasx OPUMEHSIOTCS TeOTEXHOJIOTHYECKUAE METOIbI JOOBIYH MOJIE3HBIX HCKOMAEMBIX.




0) [lopsinok MpoBeeHUsI MPOMEKYTOYHOIMH aTTeCTALIMN, MOKA3aTeJ I U KPUTEPUH Olie-
HUBAHUS:

[TpomexyTodHas arrecTanus Mo AucHUIUINHEe «DU3HKa TOPHBIX MOPOI» BKIIIOYAET TEOpe-
TUYECKHE BOIPOCHI, TTO3BOJISIOIINE OLICHUTh YPOBCHb YCBOCHHSI OOYYAIONUMHUCS 3HAHUH, U TIPaK-
TUYECKUE 3aJ[aHVs, BBISABIISIONINE CTETICHh CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TIPOBOJIUTCS B
dbopme sK3aMeHa.

DK3aMeH 10 JaHHOW JUCIUILIMHE MPOBOJUTCS B YCTHOU (hopMe 10 dK3aMEHAIIMOHHBIM OuIte-
TaM, Kbl U3 KOTOPBIX BKIIOYAET 3 TEOPETUYCCKHUX BOIIPOCA.

IMoka3aTeu U KPUTEPUH OLEHMBAHUSI IK3aMeHa:
— Ha OIICHKY «OTJIHYHO» (5 OalJIOB) — 00yJaronuiics JeMOHCTPUPYET BBICOKHH YPOBEHB C(HOPMHU-
POBaHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMATUYECKOE U IITy0OKOoe 3HaHHE yueOHOro MaTe-
puaina, CBOOOTHO BBIMOJHSCT MPAKTHUECKUE 3a/IaHKsI, CBOOOIHO ONEPUPYET 3HAHUSIMU, YMEHUSIMH,
MPUMEHSIET UX B CUTYaIllUSIX TOBBIIIICHHON CIIOKHOCTH.
— Ha OIICHKY «X0po1o» (4 6amia) — o0y4aronuiics JeMOHCTPUPYET CPEIHUN YPOBEHb cPOopMHUPO-
BaHHOCTH KOMITETEHIINI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAUNTEIIBHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU aHATTMTHYCCKHUX OIEPaIUsiX, IEPEHOCE 3HAHUN ¥ YMEHUH
Ha HOBBIE, HECTAHAAPTHBIC CUTYAIIUH.
— Ha OILICHKY «yJIOBJIETBOPUTEJILHO» (3 Oaiuia) — 00yJaroIuiics IEMOHCTPUPYET IOPOTOBBIH ypo-
BEHb C(HOPMUPOBAHHOCTH KOMITCTEHIUI: B X0/1€ KOHTPOJIBHBIX MEPOTIPUSATHH JTOMYCKAOTCSI OIIHO-
KU, TIPOSIBIISICTCSI OTCYTCTBUE OT/ICIBHBIX 3HAHHUM, YMEHHI, HABBIKOB, 00YYaIOLIHIICS UCTIBITHIBACT
3HAYUTENIBHBIC 3aTPYAHCHUS [IPH ONICPUPOBAHUH 3HAHUSMH U YMEHUSIMU TIPH UX TIEPEHOCE HA HO-
BbIC CUTYAIIHH.
— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 0aria) — o0yJaromuiicss AEMOHCTPUPYET 3HAHUs HE 00-
nee 20% TeopeTHdecKoro Marepuana, 10MycKaeT CylleCTBEHHbIEC OIIMOKY, HE MOXKET MTOKa3aTh WH-
TEJUICKTYyaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.
— Ha OILICHKY «HEeYJI0BJIETBOPUTEIbHO» (1 OaiiT) — 00yyaromumiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET TIOKa3aTh HHTCIUICKTYaIbHBIC
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.

8 YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE O0ecTedyeHne JUCITHIIMHBI

a) OCHOBHAaA uTeparypa:

1. [lIsenoB, U.M. ®u3nka ropHbIX MOPOJ: MEXAaHUUECKHE CBOMCTBA TOPHBIX MOPOJT : yueOHOE
nocooue / U.M. IlIBenoB. — Mocksa : MUCHUC, 2019. — 122 ¢. — ISBN 978-5-907061-27-9. —
TekcT : 27eKTpOHHBIN // DNEKTPOHHO-0MOMMoTeuHast cucrema «Jlauwy : [caiit]. — URL:
https://e.lanbook.com/book/116928 (nara obparmienus: 31.10.2019). — Pexxum moctyma: s aBTo-
pH3. MOJIB30BATEIIEH.

2. 'onuapos, C.A. ®usnka ropHbIX TOPOJ : puzndecKkue siBiIeHus U 3P(HEKThl B MPAKTHUKE
TOPHOTO MTPOU3BOJICTBA [ DNEKTPOHHBIN pecypce] : yuedHoe nmocodue / C.A. I'onuapos, [1.H. [1amen-
koB, A.B. [lnoTHrkoBa. — DnekTpoH. nadH. — Mocksa : MUCHUC, 2016. — 27 ¢. — Pexum no-
cryma: https://e.lanbook.com/book/93655. — 3aru. ¢ skpaHa.

3. SInuenko, I'.A. ®uzuka ropasix nopo. [LToTHOCTHBIE CBOMCTBA TOPHBIX OPOJ M (PaKTO-
PpBl, UX onpenensomue : yaeonoe nocodue / I'.A. SAnuenko. — Mocksa : MUCHUC, 2019. — 142 c.
— ISBN 978-5-906953-86-5. — TekcT : a1neKTpoHHBIH // JIaHb : 371eKTpOHHO-OMOIUOTEeYHAas CH-
crema. — URL.: https://e.lanbook.com/book/129076 (mara obparienus: 05.02.2020). — Pexxum 10-
CTyma: AJisi aBTOPU3. MOJIb30BATENECH.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:
1. AK. ITopuesckuii, I'.A. KarkoB. OcHOBBI (hH3HKH TOPHBIX MTOPOJ, FTEOMEXaHUKH U YIIPaB-
JeHus coctossHueM MaccuBa. — M.: MITVY, 2004. — 120 c.
2. HoBuk I'.41., PxxeBckuii B.B. OcHOBBI pU3HKH TOPHBIX Topoa. — M.: KHmxkHBIH oM
"JINBPOKOM", 2010. — 360 c.
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3. T'onuapos, C.A. ®U3HKO-TEXHHYECKHE OCHOBBI PECYPCOCOCPEIKSHUS TIPH PA3PYLICHUH TOPHBIX
nmopoj [DnekTpoHHbId pecype] : yuebnoe mocodue / C.A. ['onuapoB. — DnekTpoH. gaH. — Mockga :
['opnas kuura, 2007. — 211 ¢. — Pexxum poctyna: https://e.lanbook.com/book/3282. — 3aru. ¢ sxpana

B) MeToau4ecKHe YKA3aHUs:

1. YronsuukoB B.K., Yroneaukos H.B., CumonoB I1.C. ®u3uka ropusix mopo. JlaGoparop-
HBIM TTPAKTUKYM IO OJJTHOMMEHHOM aucuuiuiiae crnenuaibnoctu 130408, 130403, Yl, Y2. Maruu-
toropck: 'OV BIIO «MI'TVY um. I'"1. Hocosa», 2009.

2. YroapaukoB B.K., CumonoB II.C. MaruuTHble CBOWCTBA FOPHBIX MOPOA. MarHuTOropck:
MI'TY, 2002.

3. Mansipo WU.I1., YronsaukoB B.K., Kamanos 3.M. AkycTuueckre cBOMCTBAa TOPHBIX MOPOJI.
Marnurtoropck: MI'MA, 1994.

r) [Iporpammuoe o6ecnieuenne u UHTEepHeT-pecypcebl:
IIporpammHoe obecnevyenune

Haumenosanue 10 No noroBopa CpoK neicTBUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
Kaspersky Endpoind Security | Z1-300-18 ot 21.03.2018 28.01.2020
1151 Ou3Heca-CTtaHIapTHBINA J-1347-17 o1 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 oT 11.12.2015 11.12.2016
7 Zip CBOOOJTHO pacmpoCTpaHsemMoe | 0eccCpouHO

HNHuTepHer pecypcesl

1. MexnayHapoHast cripaBouHas cucrtema «Ilomampea» polpred.com orpacis «Ob6pa3oBanue,
Hayka». — URL: http://edication.polpred.com/.

2.HammonanbHast H”HGOPMAIIMOHHO-aHATUTHYECKasi CucTeMa — PoccHiickuii MHIEKC HAYIHOTO 11U~
tupoBanus (PUHII). - URL: https://elibrary.ru/projest_risc.asp.

3. Tlouckosas cucrema Akaaemus Google (Google Scholar). - URL: https://scholar.google.ru/.

4. UndpopmannonHas cucrema — EnuHoe OKHO J1ocTyna K HHPOpMalMOHHBIM pecypcam. - URL:
http://window.edu.ru/.

9 MaTepI/IaﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI
MaTCpI/IaJ'ILHO-TeXHI/I‘IeCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHMe ayIUTOPUN OcHalieHue ayJuTopun
VY4eOHble ayIUTOpUH Ul IpoBesie- | MynbTUMeIUiHbIE CPEeICTBA XpaHEHUs, TIepelaul | Mpe/i-
HUS 3aHSATUH JIGKIIMOHHOTO TUMA CTaBJIEHUs MH(OpMaLIUN
VY4eOHble ayautopuu i nposenie- | JlabopaTopHble yCTaHOBKU, U3MEPUTEIbHBIE TPHUOOPHI [
HUS Ta00PaTOPHBIX 3aHATUI BBITIOJTHEHUS JTAOOPATOPHBIX PaboT:

— MamuHel yHUBEpCalbHBIE UCIBITATEIbHBIE HA pac-
TSKEHUE, CXKaTHE, Cpe3.

— IIpubops! U1 U3MEpEeHUs aKyCTHUECKUX U MarHUT-
HBIX XapaKTEPUCTHUK.

— HcnpiTaTenbHble KONPHI, CUTa, 00bEMOMEPHI JIS
ONpeIETIeHUSI TOPHOTEXHUUECKUX XapaKTEPUCTHK.

— DJIEKTPOHHBIE BECHI.

— Ileun Tepmuueckue.
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Tun u Ha3BaHue ayuTOpUN

OcHalleHne ayauTopun

Y4eOHbIe ayAUTOpHUH TS IPOBEIe-
HUSA IPAKTUYECKUX 3aHATUH, TPyI-
MOBBIX U UHJUBUIYAJIbHBIX KOH-
CyJIbTAlLIMM, TEKYLIEro KOHTPOJIA U
MIPOMEXKYTOUYHOM aTTECTALNKU

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH

IMTomereHus i caMOCTOSITEILHON
paboThl 00yUYarOIIUXCSI

Iepconanbubic KoMIbIOTEPHI ¢ makeTrom MS Office, Bbixo-
70M B IHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO HH(OpMa-
[IMOHHO-00Pa30BaTEIBLHYIO CPEly YHHUBEPCHTETA

[Tomernienue U1t XpaHEHUS U TIPO-
(UITAKTUYECKOTO 0OCITYKUBAHUS
y4eOHOT0 000pyIOBaHHS

Crennaxxu 17151 XpaHeHHsI y4eOHO-HATTIAHBIX TOCOOUH 1
y4eOHO-METOJMUECKON JOKYMEHTAIUH.




