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Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO o criermanproctu 21.05.04 T'oproe
Zeno, yreepykaeHHoro npukasoM MOuH P® ot 17.10.2016 r. Ne 1298.

Pabouas mporpamma paccMOTpeHa U 0noOpeHa Ha 3aceqanud kadenpsl pa3paboTKH MeCTO-
POXKIEeHUH NoJe3HbIX nckonaeMmbix «20» ssuBaps 2017 r., mpotokon Ne 5.

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

Pabouast mporpaMma onoOpeHa MeTOANUECKO KOMUCCHEH HHCTUTYTa TOPHOTO Jiela U TPaHC-
nopra «31» suBaps 2017 r., npotokon Ne 7.

Ilpencenarens .E. I'aBpurues /

CoracoBaHo:
3aB. kadeapoii reosoruu, MapKIIeHIEPCKOro aena 1 000TaIleHuUs TOJIe3HbIX HCKOMAEMbIX

/

a /A A. Tpumus/
(noonucy) (U.0. Gamunus)
Pabouas nmporpamma cocraBlieHa: noueHt kapenpsr PMIIN, k.T.H., fO1IeHT

/ HB. Yronpuukos /

b

Penensenr: 3aBenytouuii taboparopun OO0 «Ypanl eolIpoexT

/ Ap.A. 3yGkos/



JIucr perncrpauyuu u3MeHeHUH U J0MOJTHEHUH

Jara.
Iloamucek
No i/ Paznen Kparkoe conepxanue Ne nmpoTtokona a8
- MPOrpamMMbl HU3MEHEHVsI/ IOTIOTHEHHSI 3acefaHus o
kadenpoit
Kadeapsl
AxTyanuzauus y4eOHO-METOTUYECKOTO U
L Ne 8 I/IH(b}(]) MaLII/LIIOHIZOFO 06ecnet{§HI/1ﬂ JIUCLIN Tpararoir \o 1 ot
: P 31.08.2017
TUTHBI
AxTtyanuzaiys yueOHO-MEeTOTHYECKOro 1 ITpoTokon Ne 2
2. Ne 8 MH(POPMALIHOHHOTO O0ECTIEUEHUST IUCLIH-
TIJTUHBI ot 18.09.18
Axryanuzauus yaeOHO-METOANYECKOTrO U IIpotoxon Ne 3
3. Ne 8 UH(POPMALTHOHHOTO OOECTIEUEHUST IUCIIH-

TIJIMHBI

or 11.10.19




1 Ieau ocBOEHUS TUCHUTIIUHBI

ensiMu ocBOCHUSI TUCTUTUTUHBI «DU3HKA TOPHBIX TTOPO I SIBIISIIOTCS:
YCBOGHHUE CTYICHTaMHU 0a30BbIX (DH3MKO-TEXHOJOTHUUECKHUX MapaMeTPOB TOPHBIX MOPOJ U Ipoliec-
COB, a TaK)K€ METOJIOB U CIIOCOOOB MX OINPEICIICHHUS.; Pa3BUTHE Y CTYJACHTOB JTUYHOCTHBIX KaUeCTB,
dhopmupoBanre MPoPeCCUHOHATHHBIX KOMIIETEHIINI B cOOTBETCTBUH ¢ TpeboBanusmMu ®I'OC BOmno
cnernuansHocTu 21.05.04 'opHoe nemo.

2 MecTO IMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl OATOTOBKH cIie-
HHUAJINCTA

Huctunnuna «®u3nka ropHBIX MOPOI» BXOJIUT B 0a30BYIO 4acTh Oyioka 1 oOpa3oBaTenbHOM
[IPOrpPaMMBI.

JUig n3y4eHus JUCHUILUIMHBI HEOOXO0AMMBI 3HaHUS (YMEHUS, BiaieHus), copMUpOBaHHbBIE B
pe3ysbTaTe U3ydyeHusl TaKuxX JUCHUIUIMH Kak «DPusuka», «Maremarukay, «['eonorusy.

3HaHus (yMeHUs, BiaJIeHus), OJyYeHHbIE IIPU U3YUYEHUU JTaHHOM TUCIUIUIMHBI OyAyT HE0O-
XOJUMBI MpU OCBOEHHE AUCUUIUINH: «['eoMexaHukay, «YIpaBieHue reoMeXaHM4eCKUMH Tpoliec-
caMm», «/lucTaHIMOHHBIE METO/Ibl 30HIUPOBAHUS 3EMIIN».

3 Komnerenuuu ody4arouerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS M CHHUIIIMHbI
U IUIaHUPYeMble pe3yJibTaTbl 00y4eHHs
B pesynbrate ocBoeHus qUCHUILIMHBI «DHU3uKa TOpHBIX OPO» 00ydaromuics A0HKEH 00-
Ja/1aTh CJIEIYIOIUMH KOMIIETEHIUSAMU:

CTpyKTYpHBIH 3JIEMEHT

YpoBeHb OCBOCHHS KOMIIETEHIINIA
KOMIICTCHIIUN

OIIK-4 roToBHOCTBIO C €CTECTBCHHOHAYYHBIX NO3UIU OllEHUBATh CTPOECHUHE, XUMHYECKHH U
MHHepaJ’IbeIﬁ COCTaB 3eMHOM KOpBbI, Mop(bo.]]ornqeume 0CO0EHHOCTH U IeHeTHYEeCKHE THIIbI
MeCTOPO)K)IeHI/Iﬁ TBEPABIX IOJE3HBIX HCKONMMAEMBIX IIPH PCHICHUH 3a/iaY 110 PAlUOHAJIBHOMY U
KOMIIVICKCHOMY OCBOCHHUIO I'€COPECYPCHOI'0 NMOTCHIUAJIA HEAP

- MeToibl n3ydeHuns cocTaBa U CTPOEHUS OPOJ;

- [TapameTpbl COCTOSIHMSI IOPOIHBIX MACCUBOB

- CBoiicTBa U Kj1accupUKalUU TOPHBIX TOPOJ;

- [TapameTpbl COCTOSHUSI IOPOIHBIX MACCUBOB;

- @u3nyecKue CBOMCTBA FOPHBIX MOPOJ U MAaCCUBOB, METOJbI U
3HaTh CPEIICTBA X OIIPENEIICHNS;

- Bnusnane ¢uszndeckux mosield Ha CBOMCTBA TOPHBIX TOPOJT U TO-
POJHBIX MAaCCUBOB;

- @u3nyecKue SIBICHUS U IPOLECCH] B IOPOJHBIX MACCUBAX;

- IloBeaeHus TOpHBIX OPOJ B IPOLECCAX TOPHOM TEXHOJIOTHH;

- ['OpHO-TEXHOJIOTUYECKUE CBOMCTBA TOPHBIX MTOPOI.

- HpOBOI[I/ITB HCIIBITAaHUA TOPHBIX IMOPOJa U CTPOUTCIIBHBIX MATC-
pHAJIOB IIPU UCCIEI0BAaHUU UX (PU3UKO-MEXaHUYECKUX CBOWCTB:

- OcylecTBIsATh HAIPaBJIEHHOE M3MEHEHHE CBOMCTB U COCTOSI-
YmMmets HHE F'OPHBIX IIOPOJ ¥ MaCCUBOB;

- OnpenensiTb TOPHO-TEXHOJOTHYECKUE CBOMCTBA TOPHBIX TIOPOI;
- OHpC)ICJ'ISITI) IINIOTHOCTHBIC, BJIAXKHOCTHBLIC U (pHHLTpaHI/IOHHLIG
MOKa3aTesel TOPHBIX MOPO/I.

- HaBpikaMu COBpEMEHHBIX METOJIOB MCCIICIOBAHUS (PU3NUECKUX
CBOWCTB F'OPHBIX MOPOJ;

Bmagets - HaBbIKaMM OLIEHKYW BIMSHHUS CBOMCTB FOPHBIX MTOPOJ U COCTOSI-
HUS TIOPOJIHOTO MacCHBa Ha BHIOOP TEXHOJIOTMU M MEXaHU3AIUU
pa3pabOTKH MECTOPOKICHUHN MOJIE3HBIX UCKOIIAEMBbIX.

IIK-16roTo0BHOCTHI0 BHIMOJHATH IKCIMICPUMECHTAJBbHLIC H naﬁopaTopﬂme HCCJICJ0BAHUA, UH-




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIUHI

YpoBEeHb OCBOCHHS KOMIIETEHIINIA

TCPIHPETUPOBATH NOJYYCHHBIC PE3YJAbTAaThbl, COCTABJATH U 3alIIMINATL OTYETHI

3HaTh

- OCHOBHbI€ OIPENIEIECHUS] U MTOHSTHSI CBOMCTB TOPHBIX ITOPOJ]

- OCHOBHbIE METO/IbI SKCIIEPUMEHTANIBHBIX U J1a00paTOPHBIX UC-
CJICTOBaHUI CBOWCTB TOPHBIX ITOPOJT

- 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB TOPHBIX MOPOJI B MPO-
1ecce pa3pabOTKH MECTOPOKIACHUI

YMmers:

- OneHnBaTh MOTYYECHHBIC SKCIEPUMEHTAIBHBIC TAHHBIE

- [IpumensTs 1a60paTOpPHBIE METO Bl HCCIICIOBAHUN TOPHBIX T10-
PO ISl pELICHUsI TUIIOBBIX 3a1a4 TOPHOTO MPOU3BOACTBA

- [IpumensATh METOABI aHATN3a U 00PAOOTKU JAHHBIX IKCIIEPH-
MEHTAJIbHBIX M TA0OPATOPHBIX MCCIIEOBAaHUSI B PO(ecCroHab-
HOH AeSITeNbHOCTH

Bnazers:

- Tepmunonorueit B paMmkax U3UKH TOPHBIX TOPOJT

- HaBbikamu 06pabOTKH MOJTy4E€HHBIX JAHHBIX, COCTABIIATH U 3a-
LIUIIATh OTYETHI

- CoBpeMEHHBIMHU KOMILJIEKCAMH 000pynoBaHus AJi1 cOopa u 00-
pabOTKU JaHHBIX O COCTOSTHUM U COCTABE MOPOJAHBIX MACCUBOB







4 CTpyKTypa U coiepKaHue QUCHUILTUHBI
OO0mast TpyI0eMKOCTh IUCIIUTUIHHBI COCTaBISAET 33a4eTHRIX equHuI 108akas. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 14,9 akaz. yacos:

— aynuTtopHas — 12 akaj. 4yacos;

— BHeayauTopHas — 2,9 akaj. 4acoB
— camocTosTeNbHas padoTa — 84,4 akaj. 4acos;
— TOJArOTOBKA K dK3aMeHy — 8,7 akaj. yaca.
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TYpbI
3. ®u3nyeckue Npouecchbl rOPHOro 3
NMPON3BOJCTBA




AynuropHas

<~ =
KOHTaKTHas pabo- | § 2
ra 5 =g
Paznen/ tema 2 | (B akaj. gacax) % =t E z =
JTACIUTUINHBI g‘ I R % = Bup camocrosrenbHOM ®opma TeKyIIero KOHTpoJIst | & § c;)
s | & é = é 58 paboThI yCIIEBAEMOCTH U = 0 2
X L§ = é Z| S8 NPOMEKyTOUHOM atTecta- | 5 &
SlEo|Em S S 1002071 7
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CTHKH TOPHBIX TIOPO/] MPAKTUYECKOMY 3aHATHIO 43yB
[1K-16
3yB
3.2. Ilpouecce nonyuenus napopmarmu | 3 | 0,5 5 CamocrositensHoe  u3yudeHue| TectupoBanue OIIK-
0 CBOMCTBAXx, COCTAaBE U COCTOSIHUM Mac- yueOHOM M HAyYHOU JINTEepaTy- 43yB
CHUBOB F'OPHBIX ITOPOJT pHI IIK-16
3YyB
3.3. ®usuxo-mexanuueckue cpoictea| 3 | 0,5 4,4 |CamocrosiTennbHOE — u3ydeHue|TecTupoBaHue OIIK-
MacCHBa U Pa3pBIXJICHHBIX TOPHBIX MTOPOJT yueOHON M HAyYHOU JINTEepaTy- 43yB
pHI IIK-16
3yB
Hroro no pasaeny 3 2 221 | 14,4 |CamocrositesbHoe wu3ydeHue KonrposbHas padora
y4eOHOIl M Hay4HOH JiMTepa-
TYpbI
Hroro no kypcey 3 4 |4/21 421 IHoaroroBka K 3K3amMeHy JK3aMeH
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5 O0pa3oBaTe/bHbIC U HH(POPMALMOHHBIEC TEXHOJIOTHH

Jlyia peanu3any npelycMOTPEHHBIX BUAOB Y4eOHON paboThl B KauecTBE 00Opa30BaTENIbHbIX
TEXHOJIOTUH B MPENOAABaHUM JTUCHUIUIMHBI «DU3UKa FOPHBIX HOPOI» UCIONb3YIOTCS TpaJuLUOH-
Hasl TEXHOJIOTHSI U TEXHOJIOTHsI MPOOIEMHOI0 00yUEeHus.

[lepenaua HEOOXOIMMBIX TEOPETUUECKUX 3HAHUNM U (OPMUPOBAHUE OCHOBHBIX MPENIOCTaBIIE-
HUM 10 Kypcy «Pu3nKa rOpHBIX HOPOJ» MPOUCXOJUT C UCIOJIb30BAHUEM MYJIbTUMEAUMHOIO 000-
pyIOBaHUS.

Jlexuuu npoxonsaT B TpaaMUMOHHOW (opme, B ¢opMe JeKIui-uHpopManus, JEeKIHi-
KOH(DEpEeHINH, JIeKIii-KOHCYIbTaluil U MpoOseMHbIX Jiekuuid. TeopeTnueckuil martepuan H3Jo-
KEHHBIH U OOBSICHEHHBIM CTYAEHTaM Ha JIEKUUSIX-MHPOPMaLHUAX, MOJUIEKUT CAMOCTOSATEIbHOMY
OCMBICIICHAIO M 3allOMMHAHUIO. TeopeTHuecKuil marepuayn Ha NpPOOJIEMHBIX JIEKLIUSAX SBISETCA pe-
3yJAbTaTOM YCBOCHUS IMOTYYEHHOW MH(OpPMAIMK MOCPEICTBOM ITOCTAaHOBKU MPOOJIEMHOr0 BOMpOca U
MOWCKa IyTel ero pemeHus. Ha nekuusx — KOHCYNbTalUAX U3JI0’KEHHE HOBOTO MaTepuaia Copo-
BOK/1a€TCSl IOCTAHOBKOM BOIIPOCOB U JIUCKYCCHEH B MOMCKAX OTBETOB Ha 3TU BOMPOCHI.

[Ipu mpoBeleHUU MPAKTUYECKUX 3aHATUI HCIOJB3YIOTCA paboTa B KOMaHAE U TPaIULUOH-
HBIA CEMUHAp.

CamocTtosrenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOLIECCE MOArOTOBKU JIOMAIlIHUX 3a-
JTaHUHM U TOKIJIAJOB JIJIsl MPAKTUYECKUX 3aHATHH MPHU MOJArOTOBKE K UTOrOBOM aTTeCTallUu.

6 YueOHO-MeTOAMYECKOE OOecTedeHHe CAMOCTOATEIbHOI PadoThl 00y4ar0 M XCS
Ilepeuyenn J1a60PATOPHBIX M NPAKTHYECKUX PadOT

Onpenenenre 00beMHOM Macchl TOPHBIX OPOJT HAa 00pa3lax NpaBUILHON (opMbl
Omnpenenenre 00beMHOM MacChl TOPHBIX TOPOJI THIAPOCTATHYECKUM B3BEIIMBAHUEM
Omnpenenenue yeabHOM MacChl FTOPHBIX MOPOJT TUKHOMETPOM
Omnpenenenre yaeabHOM MacChl FTOPHBIX MOPOJI IO 00bEMY BHITECHEHHON KHIKOCTU
Omnpenenenre NOPUCTOCTU U KOIPPUIIMEHTA TOPUCTOCTH FTOPHBIX MTOPOJT
Omnpenenenue npeena NPOYHOCTH FOPHBIX MOPO/I IIPU CHKATUU HKCIIPECC METOJI0M

7. Onpenenenue mnpenaesna NPOYHOCTH FOPHBIX MOPOJ MPU CKATUX Ha 00pas3lax nIpaBUIIbHON
(bopMbI

8. Omnpenenenue npejena NPOYHOCTH FTOPHBIX MOPO/I IPU PACTIKEHUU

9. IlocTpoenue macnopra NIPOYHOCTH TOPHBIX OPOJL

10. Omnpepaenenne KPemoCTH TOPHBIX MTOPOT

S

KonrpoJsbHas padora
Bapuanm 1

1. Hazoeume ocHo8Hble munsvl nopoo u pyo, paspadbamvléaemvbiX 8aulUM SOPHbIM NPeonpu-
amuem.

2. Ucnonw3ys numepamypy, onpeoeiume CKOpOCMb pACNPOCMPAHEHUsL NPOOOJIbHBIX U HONe-
PEYHBIX YNPY2UX 8OIH 8 20PHLIX NOPOOAX OJis MECTOPOIHCOCHUS 8AULE20 NPEONPUSTNUSL.

3. Umerom nu 3nauenue siekmpudeckue u MazHUmuvle C8OUCMBEAd OPHLIX NOPOO 8 MEXHOL0-
2UYeCKUX Npoyeccax, npou3sooUMbIX Ha eauiem npeonpusmuu? Eciu nem, mo éauie MHeHUe O 803-
MONCHOCMU UX UCNOTIL30BAHUS 8 NPOYECCAX OPHO20 NPOU3BOOCHEA.

4. Onuwume eudpasiuyeckue u 2a300UHAMUYECKUE CBOUCMEA 20pHbIX nopod. [losacuume,
KaK u 20e OHU YYUMvl8aomcs Ha KOHKPEMHOM npumepe 8auieco npeonpusimusl.

5. Tpaouyuonnvie u HempaouyuorHvle CnROCOObI BO30EUCMBUSL HA 20PHbBLE NOPOObL C YENblo
UX pa3pyuweHus U 603MONCHOCb UX NPUMEHEHUs. HA 8auuem NPeOnpusmuu.

Bapuanm 2



1. Hazoeume ocHo6Hble munvl pyo u nopoo, paspabamvléaemvie 8AUUM SOPHbIM NPeOnpu-
amuem. Kaxue uz yrazanuvix eamu nopoo ocadounvle, memamopgpuueckue, maemamuyeckue? Ka-
Kle CKAbHble, C8s3Hble, pbiXible?

2. Kakue snekmpuueckue c80Ucmea 20pHbIX NOPOO, CAALAIOUUX MECTNOPOIHCOCHUE BAULECO
npeonpusmus, 6am uzeecmuvl? Eciu Hem, mo no 1umepamypHoiM UCMOYHUKAM NPUMEPHO YKANCU-
me 603MOMNCHBIN NOPAOOK dMux ceoticms. Jaiime KiACCUQUKAYUIO 20PHBIX NOPOO NO GelTUYUHE
INEKMPULECKOU NPOBOOUMOCTIU U 0OBACHUME PAZHYIO INIEKMPULECKYI0 NPOBOOUMOCHb 2OPHLIX NO-
POO ¢ nO3UYUYU K8AHMOBOU MeOPUU.

3. Vkasxcume 3nauenue peonocuueckux c80UCme 2opubix NOpoo 0Jisi peuteHus 3a0a4 20pHO20
npouseoocmaa. llokaxcume Ha KOHKPEMHbIX NPUMEPAX 8AULE20 NPEONPUIIUSL.

4. Kaxoea c653b medcoy cKOpocmuvio Ynpy2ux 60.1H 8 20pHbIX hopodax u mooyiem FOunea?

5. Onuwume cywHocms 1€KMPOMASHUMHO20 CNOCOOA pA30eiKu He2abapuma u 803MOlC-
HOCMb €20 NPUMeHeHUsl Ha 8auiem NPeonpusimuu.

Bapuanm 3

1. Hazoeume ocHo6Hble munvl pyo u Nopoo, paspadbamvléaemvbiX 8auUM SOPHbIM NPeonpu-
amuem. /latime Xapakmepucmuky 8auie2o Mecmopo#COeHUsl CO2IACHO €20 2eHe3UC) .

2. Vkaoicume uzsecmmuvie 6am noxkazamenu npeoenog NPoUHOCMU HA cocamue, pacmsice-
Hue, co8ue, uzeub 051 Nopoo, ClazarWux MecmopodicoeHue sawe2o npeonpusmus. Eciu nem, mo,
NOABL3YACH TUMEPAMYPHLIMU UCTMOYHUKAMU, NPUMEPHO Onpedenume Uux.

3. Onuwume 0CHOGHbIE napamempsl Kauecmea UCKOnaemuvix yeneii. Mcnonvzoeanue axy-
CMU4ecKux c80tcma 01 NpoedetUs. ONepPamueHO20 KOHMPOIA 301bHOCMU KAMEHHbIX Yeiel.

4. Hzeecmmuvl 1u mennogvle c8olcmea nopoo Ha eauiem npeonpuamuu? Ecau wem, mo
omuvluume ux npuUMepHvle 3HAYeHus: 8 TUMepamypHoix ucmounuxax. Kaxoe enusnue na mennosvie
CBOUCMBA 20PHBIX NOPOO OKA3BIBAIOM NOPUCOCb U 81axcHocmb? [lokadcume Ha KOHKpEMHbIX
npumepax.

5. K kaxomy knaccy no 6ypumocmu OMHOCAMCA NOPOObL 8auie20 NPeOnpusamus, onuwume
Memoovl ee onpeoeieHus?

Bapuanm 4

1. Hazoeume ocHo6Hble munvl pyo u nopoo, paspabamvléaemvie 8auUM SOPHbIM NPeOnpu-
amuem. Ykasicume cpeOnuti MUHEPALbHbLIL COCMAB8 dMUX NOpoo, pyo U UX CmpoeHue.

2. ObvacHume, KaKk UsMeHsemcst CKOPOCmMb NPOOOIbHLIX U HONEPEYHbIX 80JH, MOOYIb FOnea
u koappuyuenm Iyaccona npu nazpese nopod 0o memnepamypui viue 300°C?

3. Kakue memoowvt u npubopul 6011 uzeecmuul 0Jisi ONpedesieHus Kpenocmu u abpa3usHocmu
20PHBIX NOPOO 8 1AOOPAMOPHBIX U NPOU3IBOOCMEEeHHBIX Yeaosusx? Ilpusedume abconromuvle 3Have-
HUsL KO huyuenmos Kpenocmu u abpa3u8HOCMU OCHOBHLIX MUNOE HOPOO U PYO MECMOPONCOEHUS.
gauie2o NPeonpusimus.

4. Obvsachume, Kaxk éuusem niOMHOCHb NOpood Ha mooyib FOnea, Cmokca, 6cecmoponHe2o
colcamusi, 0OHOCMOPOHHE20 CxHcamus, Kak uzmensemcs kodgpguyuenm Ilyaccona c ysenuuenuem
memnepamypwi? Ilpuseoume npumepboi.

5. K kaxomy Knaccy no 83pvbleaemocmu OMHOCAMC NOPOObl 8auie20 NPpeonpusmus, OnuU-
me mMemoobl ee onpeoenenus?

Bapuanm 5



1. Hazoeume ocHo6Hble munvl pyo u nopoo, paspabamvléaemvie 8AuUM SOPHbIM NPeOnpu-
amuem. Kaxue ¢huzuueckue ceoticmea smux nopoo u pyo 8am u3eecmmuul?

2. Kax ocywecmensemcs nepedaua menia 8 0OHOPOOHBIX MBEPObIX CPedax CO2NACHO CO-
8DEeMEHHOL meopuu menionposoonocmu? Jlamo onpedenenue memnepamyponpo8ooHoCmu.

3. CneyuanvHvle 20pHO-mMeXHONO2UYECKUE NOKA3amenu nopoo (meepoocmsv, XpYNKOCHb,
O0poOUMOCTb, 83PbIBAEMOCB) U UX POJIb 8 NPOYeccax 20pHo2o npouzsoocmsa. Iloscnume na npu-
Mepe gauie2o npeonpusimusl.

4. Vkascume oeghopmayuonnvie xapaxmepucmuku nopoo u pyo, paspadbamsl8aemvix 6auiuM
2OPHBIM NPEONPUAMUEM.

5. Onuwume ceoticmesa, onpedensowue YCMoudu8ocms 6OPMoO8 Kapbepos U 0medios Ois
NOPOO PA3IUYHbIX MUNOE.

Bapuanm 6

1. Hazosume ocHosHble munsl pyo u nopoo, pazpabamvléaemvlx SAWUM NPeOnpusimuem.
Onuwiume mpeuwjuHo8amocms 20PHbIX NOPOO BAULE20 MECIOPOHCOCHUS U MEMOObl ee OnpeoeneHUs.

2. Kakue ¢usuxo-mexnuueckue xapaxmepucmuku 20pHuIX NOpoo, Cla2arujux Mecmopoxic-
OeHue sawe2o npeonpusmusl, 6am useecmuuvl? Eciu nem, mo, nonv3ysacy aumepamypHbiMu UCmoy-
HUKaMU, NONbImatimecs ux onpeoeiums.

3. ObvacHume, umo énusem Ha CKOPOCMb PACHPOCMPAHEHUs YNPY2UX 80JIH 8 MEePObIX cpe-
odax? Ymo enusem Ha usmeHeHue KodI(duyueHmos 3amyxanus, NoloweHus, 2eoMempuiecKo2o
pacxoocoenun? [latime nonamue akyCmuyecKkou Hcecmkocmu 20pHuIX NOpoo.

4. Ymo maxroe npounocmv 20pHuIX NOpoO, ee ¢huzuueckas npupooa? Kakoe enuanue Ha
NPOYHOCMb 20PHLIX NOPOO 8AULE20 20PHO20 NPEONPUAMUsL OKA3bl8aem MUHEPATbHbIIL cOCmas, no-
PUCMOCmb, GNANCHOCIb, memnepamypHblti pakmop? Ilpusedoume Konkpemmubvie npumepbl.

5. Bwiemka, mexanuueckoe omoeneHue nopoo om MAaccuéd, IKCKAGUPYEeMOCHb.

Bapuanum 7

1. Hazoeume ochosHble munvl pyo u nopoo, pazpadbamvléaemvlx SAuUM NPeOnpusimuem.
Jatime knaccuguxayuro Munepanos saue20 MecmopoiCcOeHust o Xumuyeckomy cocmagy. Ymo ma-
KOe aKyeccophvle Munepanvl? Vx 3nauenue 8 HApOOHOM X035ticmae.

2. Kax enusiem codeporcanue dicenesa 8 pyoe u memnepamypHuiii (pakmop Ha MAacHumHole
ceoticmea 20puvix nopod? Obvsicuume, 0013amMenbHO U heppoMasHUmHble NOPOoObl OO0JIHCHBL XO-
POUO NPOBOOUMb INEKMPUUECKULL MOK?

3. Onuwume Hauboee uzgecmuvie Memoovl U MeXHUYECKUe CpeoCcmea onpeoenetusi 20pHo-
MEXHONO02UYECKUX XAPAKMEPUCMUK 20PHBIX NOPOO 8 1AOOPAMOPHBIX YCI0BUSLX.

4. Kaxoe enusnue okazul8aiom Xapakmepucmuku paspolXieHHbIX 2OPHbIX NOPOO HA OMEAN0-
obpazosanue, CKIAOUPOBaHUe NONE3H020 UCKONaeMo2o u mpancnopmuposanue? Ilpusedume npu-
Mepul U3 pabomwl eauie20 NPEONPUSIMUSL.

5. Jlpobaenue u uzmenvuenue noie3Ho2o UCKONAemo20 8 OpOOUNIKAX U MeTbHUYAX, 3ampamsl
9Hepeuu Ha OaHHbLe NPOYECChl.

Bapuanm 8

1. Hazoeume ocHogHble munvl pyo u nopoo, paspadamviéaemblx 8AUUM NPEONnpUIMUEM.
Kakue knaccugpukayuu 2opHuIx nopoo npumeHsomcs Ha sauiem npeonpusmuu?

2. Kaxue nabopamopmvlie u namyphvie Memoovl NPUMEHSIOMCA Y 84C HA NPeOnpusmuu 0
onpeoeneHus YU3UKO-MexHUYeCKUx napamempos nopoo?



3. Kak enustom na npouyHOCmHble C8OUCMEA 2OPHBIX NOPOO CKOPOCHb NPUNONACEHUSL HA2DY3-
KU U HANPsdHCEHHOe cocmosiHue nopod? [lpusedume npumepul.

4. ['0e u Ha Kakux npoyeccax eawie2o NPeOnpusmusl bl NPEOIONCUIU Dbl UCNOTL308AMb Me-
niuogoe go3oetlicmeaue Ha nopody? UYmo ons smoeo nyscno? byoem au penmabenvro?

5. Ilepemewenue 2opHbIX NOPOO, NOKA3AMeNb MPYOHOCMU U MPAHCHOPMUPOBAHUS, B3DblE-
Hasl 00CMasKa pyobl.

Bapuanm 9

1. Hazosume ocHosHble munsl pyo u nopoo, paspabamvléaemvlx SaAWUM NPeOnpusimuem.
Kax u 6 kaxoii mepe ¢uzuxo-mexnuueckue ceoticmea s3mux pyo u nopoo UCNOIb3YIOMCS Y 84C HA
npaxmuxe? [Ipuseoume Konkpemmuovie npumepbwl.

2. Kaxkum obpazom na npakmuke MOMCHO UCHONb308AMb OMAUYUE 8 CKOPOCHIAX YNPYeUx
B0JIH 8 PA3IUYUHBIX 2OPHBIX NOPOOaAxX?

3. Ilonamue 06 s1exmpuueckoui noaapusayuu. [Ipu kaxou memnepamype cecHemod1eKmpu-
Ku mepsiom ceoro noasapuzayuto? Ilpueeoume npumepol.

4. Kakoe 6nusinue okazvléarom mMexaHuieckue c8otcmeada 20pHblX Nopoo HA NPOEKMUpo8aHue
20PHO-MEXHONI02UYECKUX NPOYECcCco8, HaA KOHCMPYUPOBAHUE U UCNONIb308AHUE SOPHLIX MAUUH U Me-
Xanu3mos 6 npouszsoocmee?

5. Tepmuueckuii cnocob Oypenus u paspyuieHus He2adbapuma u 603MOMCHOCHb UX NPUMeEHe-
HUs HA 8auiemM Npeonpusamuu.

Bapuanm 10

1. Hazoeume OcnogHble munvl pyo u nopoo, pazpadbamul8aemvix 8auiuM NPeoOnpusimuem.
Buvioenume u oatime xapaxmepucmuky OCHOBHbIM NOPOO00OPA3VIOWUM MUHEPALAM 8ale20 Me-
CMOPOAHCOCHUSL.

2. Yem 06ycnosnenvl omaudus 6 Qu3uUKo-mexHuuecKux c8oUcCmaeax u nogedeHue nopoo 8 00-
Pazyax u maccuse, d Maxice Maccuda 20pHuIX NOPoO U PA3pPbIXIEHHOU 20PHOU MAcchl?

3. Kak Ha npakmuke ucnonb3yromcs paziuyue 8 00beMHbIX U YOelbHbIX 8eCax 20PHOU NOPO-
Obl U MUHEPA08, a MAKIHCe 3HAYUMENbHASL PA3HUYA 8 NIOMHOCU NOLE3H020 UCKONAEMO20 U NyC-
moti nopoowt?

4. Kax noopazoensiomcs no yacmome ynpyeue KoaeOaHus,, pacnpocmpansaowuecs 8 meep-
obix cpedax? Kaxue memoovl 8 nacmosiee 8pemsi NPUMEHAIOMCSL 0l OnpeoeseHusi aKyCmudecKux
napamempog ynpyaux Koieoanui?

5. B Kakux cnyuasx npumeHsomcs 2e0mexHoaiocuieckue memoovl 000bluU NOJLE3HbIX UCKO-
naemvix.

TecTOBBIII KOHTPOJIb

1. K okucnam otHoCSTCS?
[Tuput

dnroopur

I'ematut

MyckoBuT

2. K cynbdunam otHOCAT?
XanpKO3uH

Kymnpur

lasmar

CunbBuH

3. HazoBure pa3mep 3epHa CpeaHE3EpHUCTON CTPYKTYpbI?



Mo 0,1 Mmm

o 0,2 Mmm

Mo 0,25 mm

Ho 0,5 mm

4. HazoBuTe pa3Mep 3epHa B MEIIKO3EPHHUCTOU CTPYKTYpe?

3epHa pa3IMYMMEbI JIUIIb IPU YBEITHYCHUN

Ho 0,1 Mmm

Mo 0,2 Mmm

o 0,25 mm

5. Tlopsr BenmmunHO10 50 MKM OTHOCATCS?

CyOxanuinsipHbie

Kanunsipasre

CepxkanuisipHble

6. CpenHre MUHEPATBI UMEIOT TIJIOTHOCTH?

2000-3000 kr/nm’

2500-3000 kr/nm’

2000-4000 xr/nm’

2500-4000 xr/nm’

7. PaccTosiHME MEXTy TpEITMHAMH BTOPOTO TOPsAIKA KoJIeOneTcs?

10%-10” M

10°-107 M

10*-10"

10"-10° m

8. MakcumanbHasi THTPOCKONIMYHOCTb 3TO?

CriocoOHOCTH FTOPHOM MOPOABI MOKPHIBATHCS MIIEHKOMN YKHJIKOCTH

HaubonpIee Koam4ecTBo Biiaru, KOTOpoe crnocoOHa ajicopOupoBaTh Ha CBOEH MMOBEPXHOCTU
ropHas nopoja

KonmuecTBo BOJBI, yA€p)KUBAEMOW CHIIAMH MOJICKYJISIPHOTO TIPUTSKEHUS

9. CrnocoOHOCTH TOPOIBI MTPOTYCKATh CKBO3b CEOSI JKUIAKOCTH?

[IpoHnaeMocThb

Bonoornaua

@unbTpanus

OObemMHast BIaroeMKOCTh

10. Hanpsbxenuem Ha3bIBatOT?

[ToBepXHOCTHAs TUIOTHOCTH BHYTPEHHHUX CHII

MakcuMarnbHast KpUTHYECKasi Harpy3Ka

Cuuta neiicTByroIas B HaIpaBJICHUH IBYX OCEH

11. HazoBute npenenst usmenenus koddduimenta [lyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynem FOnra Ha3biBatoT

KoadduumeHT mpornoprnioHaIbHOCTH MEKIAY HOPMAaJIbHBIM HANIPSDKEHHEM U COOTBETCTBYIO-
el POI0JIbHON YIIPyTou edopMariuei.

Koadpunment nponopimoHaIbHOCTH MEX1Y OTHOCUTEIBHON MTPOJOJIBHOM U OTHOCUTENbHOMN
MONEPEeYHON yrpyroi nedopmanuent.

[TocteneHHslit pocT nedopMaIyy Mpu MOCTOSHHOM HaNpsHKEHUU

13. KoaddunueHT npornopunoHaIbHOCTH MEXTy KacaTeIbHBIM HAMPSHKEHUEM U COOTBETCT-
Bytomen nedopmanueii?

Monyns FOnra

Monyns casura



Koaddumument [lyaccona

Monyns aepopmanmu

14. Peonornyeckas MOJIeb YIPyro-Bs3KOH cpeibl?

Teno Makcsenna

Teno I'yka

Teno bunrama-1lIBenoBa

Teno KenbBuna-®oiirra

15. Penakcamust HanpspKeHU 3107

SIBnenue obpaTHOE MOJI3Y4ECTH

[IpouHOCTH MOPOA, COOTBETCTBYIOLIASI TOW MJIM MHOW JUTMTEILHOCTH BO3JICHCTBUS HArPy3KU

SIBiieHME MOCTENEHHOT0 pocTa AedopManuii

16. YipTpa3ByKOBbI€ BOJIHBI UMEIOT YaCTOTY?

Ho 20 I'ng

20-20000 I'g

bosee 20000 I'g

Bonee 10" 'y

17. IlpousBeneHue MIOTHOCTH MOPOJIbI HA CKOPOCTb MPOJIOJIBHON BOJIHBI B HEHl 3T0?

Koaddumument 3aryxanms

Jo6poTHOCTH

JIeKkpeMeHT 3aTyxaHus

AxycTrueckas )KeCTKOCThb

18. Tumn TenionpoBOJHOCTH, TP KOTOPOM MPOUCXOAUT AUPPY3Usl CpeAHEN KMHETUYECKOI
SHEepruun?

DOneKTpoHHas

HNonnas

DoHOHHAs

19. K penakcalinoHHON NOJSPU3ALUN OTHOCST?

JunonsHast

MakpocTpykrypHas

HNonnas

DOneKTpoHHas

20. BennurHa ¥ HalpaBJICHUE ACHCTBHUS MAarHUTHBIX CUJI B BAKYyME Ha €IMHUILY MAarHUTHOU
Macchl 3T0?

Nunyknus

MarsuTHas NpOHUIIAEMOCTh

MaruuTtHas BOCIPUUMYHUBOCTD

HanpsixenHoCTB

21. 1o Benu4MHE IEKTPOIPOBOIHOCTH MOPObI ObIBAIOT?

JusiiekTpuKu

JnamaraeTuku

[TapamarneTuku

DIEeKTPONPOBOIUMbIE

22. CraTu4eckasi TBEpJ0CTh TUIACTUYHBIX MTOPO/T ONIPEACIISIETCSI METOI0M?

Poksenna

[lopa

bapona

[perinepa

23. CKoJIbKO yIapoB JOIyCKaeTcs MpH onpeaeacHu ko3 duirenTa Kpenoctu B crnocode
TOTUeHUs?

5-10

1-20

10-15



3-15

24. Kakoe cpeHee pacCTOSIHME MEX Ay TPEIIMHAMU B CPEIHETPEIIMHOBATHIX TOpogax?

0,3-0,5m

0,5-0,75 m

0,5-1m

I-1,5m

25. Jedopmaruy monepeMeHHOTO CKATHUSI U PACTSHKEHUS 00YCIIaBIMBAIOT PACIIPOCTPAHCHHE?

[IpomonbHBIX BOJIH

[TorrepeunsIx BOIH

Boun Penes

Boun JIsaBa

26. Eqununeit yienbHOro BOJIHOBOTO CONIPOTUBIICHHS Ha3bIBAtOT?

Axyctuueckuit Om

AKyCTHYECKHI UMIIEJaHC

AKyCTHYECKUI NIEKPEMEHT

Jo6poTHOCTH

27. OtHouienue D/ Ha3pIBatoT

JIeKpeEMEHTOM 3aTyXaHMs

Koaddunuent Mmexanndeckux noTepb

AKyCTHYECKHI UMIIEJaHC

BosnHoBOE conpoTuBieHue

28. K ToueuyHbIM JeekTaM B KpHCTaUIaxX OTHOCST

Baxkancun

BuHTOBEIE IUCIOKAIINH

KpaeBbie nucnokanuu

ATOMBI BHEAPEHUS

29. JInd TIMHUCTBIX TOPHBIX TOPOJI HACHOPT MPOYHOCTU UMEET BUA?

[Ipsimas, mapanienbHast ocu adbcuuce

[Ipsimas, BeIXOAMIas U3 Hayada KOOPAWHAT

['unep6ona

[Tapabomna

30. Moayns FOnra usmepsiercs?

ITa

H

Kre/em’

31. 3HaueHre OTHOUIEHHS] CKOPOCTH IIPOJOJIbHOM BOIHBI K CKOPOCTH MONEPEYHON BOJIHBI JIJIs
PBIXJIBIX TOPOA?

1,7-1,9

1,5-14

13-500

CrpemMurcs Kk 6€CKOHEYHOCTH

32. I'opHble MOPOJbl, Y KOTOPBIX yIpyras nedopmanusi He3HaUuTeIbHa?

[InacTuunsble

Xpynkue

Yupyro-xpymnkue

33. Kakue mopoaoo6pa3yrolire MuHepaibl 3aHUMaroT 12% BepxHel 4acTH 3eMHON KOPBI?

[Tonespie mmarsl

KBapu

Ampub0oBI

Crrotet

34. CriocoGHOCTH MOPOJI COTPOTUBIIATHCS AUCIIEPIUPOBAHUIO IO BO3JCHCTBUEM IMHAMUYE-
CKOM Harpy3ku?



JpoOumocTh

Kpenocts

TBepnocTh

B3peiBaemocTh

35. lnuna mpobera o-1y4ei B BO3IyXe

3-10 c™m

500-1000 cm

10-200 cm

200-500 cm

36. Kropu kak envHUIa U3MEPEHUS PATUOAKTUBHOCTH ONIPEACIISICTCS ?

PaBna unciy pacniagaromuxcs B 1¢ aromoB B It paaus

CoOoTBETCTBYET PaIMOAKTHBHOCTH 1T IOPOIBI, JAFOIIETO 10° pacnazoB B Ic

PaBHa rpaMM-3KBHBaJIEHTY ypaHa Ha 1T Opoibl

37. KoadummeHT kpenoctu u3MeHsieTcs?

0,3-10

0,3-15

0,3-20

0,3-25

38. [lo apobumocTH TOpHBIE TOPOIBI ACISATCIHA?

4 xnacca

5 Knaccos

6 KJ1accoB

7 KnaccoB

39. Meroaa Jlroasura 3akitodaercs?

Onpenenenue npejena NPpoOYHOCTH FTOPHBIX MOPOJ IPU PACTKEHUE METOJO0M PACKaJIbIBAaHUS
IJIaCTUH

Omnpenenenre npeena NPOYHOCTH FOPHBIX MOPO/JI IPU PACTSIKEHUE METOJOM Pa3/1aBIIMBAHUS
HWIHHIpa

Omnpenenenue npenena NPOYHOCTH FOPHBIX MOPO/I IPU PACTIKEHUE METOJOM COOCHBIX ITyaH-
COHOB

Omnpenenenre npejena NPOYHOCTH FOPHBIX MOPOJ IPU PACTKEHUE METOJ0M M3rubda Oanku

40. Kputepuit npounoctu Mapuorra?

Kputepuit HaubonbILIUX YAIUHEHUN

Kpurepuit HanbGonbmnX KacaTeIbHbIX HAMPSKEHUM

Kputepuii Hanboab1IMX HOPMAJIbHBIX HAPSXKEHUN

DHepreTuyecKkuil KpuTepuit






7. OuleHOYHbIE cpeacrea aJisi MpoBEeACHUS HpOMe)leTO'lHOﬁ arrecranmmu

a) ILnann YEMbBIC PE3YJIbLTATBI oﬁyt{em/m H OICHOYHBLIC CPEACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCranum:

Crpyx-
TYpPHBIN
JJIEMEHT [TmaHupyeMble pe3ynbTaThl 00yUCHUS OlLieHOYHBIE Cpe/iCTBa
KOMIIC-
TCHIIUU

OIIK-4 roToBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3HIHI1 OLICHUBATHL CTPOCHHE, XMMHYECKHIi 1 MUHEPATbHBIH COCTAaB 3eMHOM KOPBI, MOPG 0J10rHYecKHe 0COOCHHOCTH H
reHeTH4eCKHe THIILI MeCTOPOKAeHUH TBepAbIX M0JIe3HbIX HCKONAeMbIX NIPH PeLIeHHH 32124 110 PAMOHATBHOMY H KOMILJICKCHOMY OCBOCHUIO I'e0peCypPCHOro MoTeH-
HHAJIA HeJ

3HaTh - MeTtozpl M3y4eHHs COCTaBa M CTPOCHUSI ITOPOJI; Ilepeuenb TeopeTHYECKUX BONMPOCOB K IK3AMEHY:
- [TapameTpbI COCTOSIHUS TTOPOTHBIX MaCCHBOB 1. AkycrHyeckHe cBOWCTBa 00pa3loB TOPHBIX OO,
- CBoiicTBa 1 KJIaCCU(PUKAIMH TOPHBIX TTOPOI; 2. ba3oBble Ppu3HKO-TEXHUUECKHE ITAPAMETPHI TIOPO.
- [TapameTpbI COCTOSIHUS TIOPOTHBIX MACCHBOB; 3. BnusHHMe BHENIHUX TOJIEH Ha TEIJIOBBIE U 3JIEKTPOMArHUTHBIE CBOMCTBA MOPOI.
- dusnyeckue CBONCTBAa TOPHBIX IMOPOI U MACCH- 4. BausHUEe MHUHEPAIBEHOTO COCTaBa U CTPOSHHS MOPOJ] HA MX IPOYHOCTb.
BOB, METO/IBI M CPEJICTBA UX OIPEJIENICHNS; 5. BnusHME MUHEPAIFHOTO COCTaBa U CTPOSHHMS TIOPO/] HA X CBOWCTBA.
- BrusiHue ¢usuueckux monel Ha CBOWCTBA rop- 6. BrnusHuUe cocTaBa U CTpOEHUS MOPOJI HA UX YIPYrUe CBOWCTBA.
HBIX TIOPOJT ¥ TIOPOTHBIX MAaCCHBOB; 7. BrusHUE yBIa)XHEHUS HAa TOPHBIC TIOPOJIEL.
- du3uUecKue SIBICHUS U MPOIECCHl B IMOPOIHBIX 8. BosneiicTBHe BHEIIHUX TOJIEH HA CBOWCTBA TOPHBIX ITOPOJ.
MaccuBax; 9. Bs3KkOCTB, POOUMOCTH U a0OPa3UBHOCTH TTOPOI.
- TloBeneHust TOPHBIX MOPOJ B MpoLEccax TOpHOM 10. TopHbIle mOpoIBI Kak 00BEKT pa3pabotku. Maccus. ['opras macca. O0paserr.
TEXHOJIOTUH; 11. XKuakoctu v ra3el B mopojax.
- ['opHO-TexHONMOrNUecKe CBOMCTBA TOPHBIX I10- 12. M30TpomnHOCTh U @aHU30TPOIHOCTH TOPHBIX TOPOI.
pox. 13. Knaccudukaiys ropHO-TEXHOIOTHIECKHX CBOMCTB ITOPOJI.
14. Knaccudukanus nopox no Gpu3ngecKkiuM CBOHCTBaM.
15. Kiaccuduxkamus pbIXjbiX MOPOJ.
16. Kpemnocts ropHbIX mopoj.
17. MarHuTHBIE CBOHCTBA 00Pa3I[0B TOPHBIX ITOPO/I.
18. MexaHn4ecKkue MOACTH Ie(POPMHUPOBAHUS TEI.
19. MexaHndeckue CBOMCTBA 00pa3IoB TOPHBIX Mopoa. OOIIHe MOI0KEeHUS.
20. MuHepasl ¥ TOpHBIE TOPOABI UX CTPOEHHE U COCTaB.
21. Hanpspkenus u gedopManiuy B HOpoJax.
22. OOmwme cBeeHus 0 B3aUMOCBSI3U CBOMCTB ITOPO/I.
23. OrmpeneneHue U KOHTPOJIb COCTaBa MOJIE3HBIX UCKOMAEMBbIX.
24. TlepemelieHue KUAKOCTEN U Ta30B B MOPOJAX.
25. Ilnactuueckue U peosiornyeckue CBOMCTBA MOPOI.
26. IlnoTHOCTHBIE CBOWCTBA MOPO/I.
27. Tonapu3zaius TOPHBIX MOPOJ
28. TIpoyHOCTH 0OPa3IOB TOPHBIX TTOPO]I.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

PanuanmonHbIe CBOMCTBAa 00OPa3I[0B TOPHBIX ITOPO/I.
PacnpocTpaneHue n HakoIUIEHHE TEMJIa B OPOJaX.
CBoiicTBa MOPOJ KaK UCTOUHUKH WH(pOpMaLnm.

CtpoeHue, COCTaB U COCTOSHUE MOPOJHBIX MaCCHBOB.
CtpoeHue, COCTaB U COCTOSTHUE Pa3PhIXJIEHHBIX TOPHBIX MOPOA
TBepaoCTb TOPHBIX MOPOJ U MUHEPAJIOB.

TBepaoCTs TOPHBIX MOPOS.

TennoBoe pacumupeHue.

TennoBoil peXuM MAXT U PyAHUKOB.

TennoeMKoCTs TOPOA.

TennonpoBoHOCTh U TEMIIEPATYPONIPOBOIHOCTH TTOPOJL
Tepmudeckue HanpsHKEHUS! B TOPHBIX MOPOJIax.
TpemuHoBaTOCT TOPHBIX TOPOTT

VYnpyrue konedaHus B MaCCHBax TOPHBIX MOPO/I.

VYnpyrue cBoiicTBa NOpoA.

DU3NKO-TEXHUYECKHE TapaMeTphl TOPHBIX MOPOJ B MACCUBE.
DU3UKO-TEXHUYECKHE TapaMeTPhl Pa3phIXJIEHHBIX MOPOJ.
dusnueckye MpoLecchl B TOPHBIX MOPOAAX

XpYHKOCTh U IIaCTUYHOCTH MOPOI.

DJIEKTPONPOBOAHOCTH TOPHBIX MOPOJ.

YMeTh

- [IpoBOUTH HCIBITAaHUSA TOPHBIX MOPOJ U CTPOU-
TENIFHBIX MaTepHajoB NPH WCCIEIOBAaHUU X (QU-
3UKO-MEXaHUYECKHUX CBOMICTB:

- OcCylecTBIATh  HANpaBIEHHOE H3MEHEHUE
CBOWCTB M COCTOSIHUE TOPHBIX ITOPOJ U MaCCHBOB;
- OnpeznensTe rOpHO-TEXHOIOTMYECKHE CBOMCTBA
TOPHBIX TIOPOJ;

- OrmpenensaTs NIOTHOCTHBIE, BIAXXHOCTHBIE WU
(UIBTPaIMOHHBIE TTOKa3aTeJIel TOPHBIX MOPOI.

A=

IlepedeHb J1a00pATOPHBIX M NPAKTHYECKHUX PadoT:
Onpenenenne 00bEMHON MacChl TOPHBIX MOPOJI Ha 00pa3ax MpaBmIbHON (HOpMBI
Onpenenenne 00bEMHON MAaCChl TOPHBIX MOPOJ THAPOCTATHYECKUM B3BEIIMBAHUEM
Onpenenenne ynenbHONH Macchl TOPHBIX MOPOJ TMKHOMETPOM
Onpenenenne ynenbHONH Macchl TOPHBIX MOPOJ IT0 00BEMY BHITECHEHHON JKHUIKOCTH
Onpenenenne MOpUCTOCTH U KO3 (HUIMEHTa TOPUCTOCTH TOPHBIX MOPOJT

Brnanets

- HaBnikamu COBPEMCHHBIX MCTOJ0B HCCJICAOBA-
HUA (1)I/I3I/I‘IeCKI/IX CBOICTB TOPHBIX IMOPOI;

- Hassikamu OLCHKH BJIMSAHUSA CBOICTB TOPHBIX
nopoa U COCTOAHUS IMMOPOAHOI0 MaCCrBa Ha BI)I60p
TCXHOJIOTMM W MCXaHHU3alluu pa3pa60TKH MCCTO-
pO)KI[eHI/Iﬁ ITOJIC3HBIX UCKOIIACMBbIX.

KonTponsnas padora
Bapuanr 1

1. Ha3oBuTe OCHOBHBIE THUTIBI TIOPO U Py, pa3padaThIBAEMBIX BAaIlMM T'OPHBIM NPEIIPHUITHEM.
2. Ucnons3ys nuTepaTypy, ONpeAeauTe CKOPOCTh PacIpOCTPaHEHHs POAOIBHBIX U MONEPEUHBIX YII-

PYrux BOJIH B TOPHBIX MOPOAAX I MECTOPOXKACHUA BAlICro MpCApUATHS.

3. Mimeror i1 3HAUYEHUE OJICKTPUYCCKNEC U MAIHUTHBIC CBOMCTBa TOPHBIX MOPOJ B TEXHOJIOTMUCCKUX
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npoueccax, nmponu3BOAMMBIX Ha BallieM HpeZ[HpI/IHTI/II/I? Ecmmn HECT, TO BalI€ MHCHUEC O BO3MOXXHOCTH HUX UCIIOJIb-
30BaHUA B Ipoleccax ropHoro npon3BoJCTBa.

4. Onumure TUAPABINYCCKHUE U T'a30JMHAMUYCCKUC CBOIicTBa TOPHBIX TOPO. HOHCHI/ITe, KakK u rjc
OHH YUYHUTBIBAIOTCA Ha KOHKPCTHOM IPUMEPE BALLICTO NPEAIIPUATHA.

5. Tpa):[I/IHI/IOHHI)Ie 1 HCTpAaJUIIUMOHHBIC CII0COOBI BO3I[eI>iCTBPIH Ha TOpHBLIC MOPOJbI C LCJIbIO UX Pa3-
PpyHmieHus U BO3MOKHOCTb UX NPUMCHCHUS Ha BAlICM IPCATIPUATHHN.

Bapuaut 2

1. Ha3oBute OCHOBHBIE THIIBI Pyl M MOPOJ, pa3pabaTeiBaeMble BalllUM T'OpHBIM IpearnpusitieM. Ka-
KHe U3 YKa3aHHBIX BaMH IOpPOJ] Ocall0uHbIe, MeTaMopduueckue, Marmatnieckre? Kakue ckajbHbIE, CBSI3HBIC,
peIxJIbIE?

2. Kakue snekTpHdeckue CBOMCTBA TOPHBIX MOPOJ, CIArarolliX MECTOPOXKIECHHE BaIIero IpernpH-
STUsI, BaM u3BecTHBI? Eciii HET, TO 1o JIuTepaTypHBIM HCTOYHUKAM IPUMEPHO YKa)XMTE BO3MOKHBIN MOPSIIOK
9THX CBOCTB. JlaiiTe Knaccu(UKaIuio rOpHEIX MMOPOJ 110 BEIMYMHE 3JIEKTPUIECKON MPOBOANMOCTH U 00BsIC-
HHUTE Pa3HyIo0 JIEKTPUUECKYIO IIPOBOJUMOCTh TOPHBIX ITOPOJI C TIO3UILIUHA KBAHTOBOM TEOPHH.

3. YkaxuTe 3HaUEHHE PEOJIOTMYECKUX CBOMCTB TOPHBIX MOPOJ Ul PEIIeHHs 3a1ad TOPHOTO MpPOH3-
BoJICTBA. [ToKaXknTe HAa KOHKPETHBIX MIPUMEpax Ballero MpeATpHsTHS.

4. KakoBa CBsI3b MKy CKOPOCTBIO YIPYT'HX BOJIH B TOPHBIX Moponax u Moaynem FOnra?

5. Onummre CyIIHOCTb 3JIEKTPOMAarHUTHOTO crocoba paslenku Herabapura M BO3MOXKHOCTH €ro
MIPUMEHEHHUS Ha BaIlleM MPEANPHUSITHH.

Bapuant 3

1. Ha3oBUTE OCHOBHBIC TUIIBI PYJ M TIOPOJ, pa3padaThIBAEMBIX BAIlIUM TOPHBIM MpeanpusTueM. [laii-
T€ XapaKTePUCTUKY BaIIero MECTOPOXKACHUS COTTIACHO €r0 TeHE3UCY.

2. YKaXuTe U3BECTHBIC BaM MOKA3aTeNIN MPEICIOB MPOYHOCTH HA CKATUE, PACTSHIKCHUE, CIIBUT, U3THO
JIJIs1 TIOPOJI, CJIararolIuX MECTOPOXKEHHUE Balllero NpeAnpusaTus. Eciu HeT, To, MOoNb3ysICh JIUTEPATYPHBIMH HC-
TOYHHUKAMHU, IPUMEPHO ONPEIEINUTE UX.

3. OnuuuTe OCHOBHBIE MapaMeTphl KadecTBa HCKOMaeMbIX yriied. Mcmonb30BaHME aKyCTHYECKUX
CBOICTB /7151 IPOBEACHUS ONIEPATUBHOIO KOHTPOJISI 30JIbHOCTH KAMEHHBIX YIIIeH.

4. VI3BecTHBI JIU TEIUIOBBIE CBOMCTBA MOPOJ Ha BalleM npeanpustuu? Eciu HeT, TO OTBHIUIUTE UX
MIPUMEPHBIE 3HAUYEHUSI B JIUTEPATypHBIX UCTOUHMKaX. Kakoe BIMsSHUE Ha TEIJIOBBIE CBOMCTBA TOPHBIX MOPOJ
OKa3bIBAIOT MOPUCTOCTH U BIXKHOCTH? [TokauTe Ha KOHKPETHBIX MPUMEPAX.

5. K xakomy KJtaccy mo OypUMOCTH OTHOCSITCS TIOPOIBI BAIIIETO MPEIIPUATHS, OMUIINTE METOBI €
onpejeneHus?
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Bapuaunt 4

1. Ha3oBUTEe OCHOBHBIC TUIIBI PYJI U MOPOJI, pa3pabaThIBACMbIC BAIIMM TOPHBIM TPEANIPUATHEM. Y Ka-
JKUTE CPETHUN MUHEPATHHBIA COCTaB 3TUX MOPOJ, PYI U UX CTPOCHHUE.

2. OOBsACHHTE, KaK U3MEHSIETCS CKOPOCTh MPOOIBHBIX U MOMEPEYHBIX BOJTH, MOAYNB FOHTa 1 K03(-
dumment [yaccoHa mpu HarpeBe MOpOJI 10 TeMmepatypsl Bbimie 300°C?

3. Kakue meTopl ¥ IprOOPHI BOJTH M3BECTHBI JIJIS ONpECTCHHs KPEIIOCTH U a0pa3HBHOCTH T'OPHBIX
MOPOJI B JTAOOPATOPHBIX M MPOU3BOJCTBEHHBIX yciaoBusax? [IpuBenuTe aOCONIOTHBIC 3HAYCHUS KO3(duineH-
TOB KPEMOCTH U a0Pa3UBHOCTA OCHOBHBIX THIIOB IIOPOJ ¥ PYJT MECTOPOXKICHUSI BAIIICTO MPEANPHUITHS.

4. OOBsCHUTE, KaK BIMSACT IUIOTHOCTH MOPOJ Ha MOmyab FOHra, CTOKCa, BCECTOPOHHETO CXKATHS, O]
HOCTOPOHHETO CXKaTus, Kak u3MeHsercs ko ¢umment [lyaccona ¢ yBemmueHueM temmepatypsi? [Ipusenure
TIPUMEPEL.

5. K xakoMy KJaccy 1o B3phIBAEMOCTH OTHOCSITCS TIOPOBI BAIICrO MPEIANPHUSATHS, OMUIIUTE METOIBI
ee ornpeeaeHus ?

Bapuanrt 5

1. Ha3oBute OCHOBHBIE THIIBI Py M MOPOJ, pa3padaThiBaeMble BalllMM T'OpHBIM IpearnpusitieM. Ka-
Kre (pru3nuecKkre CBOMCTBA 3TUX ITOPOA U Py BaM M3BECTHBI?

2. Kak ocymiecTBisercs nepejada Telja B OJHOPOAHBIX TBEPABIX CPeAax COINIACHO COBPEMEHHOH
TEOpPHUHU TEIIONPOBOAHOCTU? JlaTh oNpesieneHre TeMIepaTypOIpOBOAHOCTH.

3. CneuuanbHble TOPHO-TEXHOJIOTNYECKHE MOKa3aTeIl MopoA (TBEpIOCTh, XPYIKOCTb, APOOUMOCTb,
B3pPBIBAEMOCTH) M UX POJIb B IIpOLiEccaX TOPHOTo Mpon3BoCcTBa. [losicHUTE Ha IpUMepe Balllero IMPeIIPHSTHSL.

4. Vxaxure JehopManrMoOHHbIE XapaKTEPUCTUKH MOPOI M PyHA, pa3pabaThiBAMBIX BaIllUM T'OPHBIM
TIPEATIPUSTHEM.

5. Onumure CBOUCTBA, ONPEENAIOIUe YyCTOMYNBOCT, OOPTOB KapbepoB U OTBAJIOB Ul NOPOJ pas-
JIMYHBIX TUTIOB.

Bapuant 6

1. Ha3zoBuTe OCHOBHBIE THIIBI pya u nopon, pa3pa6aTI>IBaeMI>1x BalluM MPECANPUATUCM. Onumure
TPCHIMHOBATOCTb 'OPHBIX MOPOA BALICTO MECTOPOKIACHUA U METOBI €€ OIPCACIICHUA.

2. Kakue (1)I/I3I/IKO-TeXHI/I‘IeCKI/Ie XapaKTCPUCTUKH T'OPHBIX MOPO/, Cllararomux MECTOPOKICHUE Ballle-
ro NpeAnpusaTrs, BamM mBecTHBI? Eciau HCT, TO, NOJIb3YACH JIUTCPATYPHBIMU HCTOYHUKAMMU, MOIBITANTECH MX
OIpCACIINTD.
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3. OObscHUTE, YTO BIUSIET Ha CKOPOCTHh PAcCIpOCTPAaHEHMs! YIPYTHX BOJH B TBEpAbIX cpexax? Uro
BJIMSIET HA M3MEHEeHHe KO3(p(HUIMEHTOB 3aTyXaHusl, TOTJIOMICHUS, TeOMETPUYECKOro pacxoxaenus? Jlaiire mo-
HATHE aKyCTUYECKOH JKECTKOCTH FOPHBIX HOPOA.

4. Yro Takoe NMpOYHOCTh TOPHBIX MOpoj, ee ¢usuueckas mpupona? Kakoe BiausHHE HA ITPOYHOCTH
TOPHBIX MOPOJ BAIIEro T'OPHOTO MPENNpUATHS OKa3blBa€T MHHEpPAJbHBIN COCTaB, MOPHCTOCTb, BIAXKHOCTD,
TemriepaTypHbli pakrop? IIpuBeauTe KOHKPETHBIE IIPUMEPHI.

5. BpleMKa, MEXaHUUYECKOE OTAENEHHE IOPOJl OT MacCUBAa, IKCKaBUPYEMOCTb.

Bapuant 7

1. HazoBuTE OCHOBHBIE TUIBI PYA W ITOPOA, pa3pabaTbiBaeMbIX BamMM npeqnpusatieM. [laiite kiac-
CcU(]UKAIMIO MHUHEPAJIOB BAIIEr0 MECTOPOXKACHHS MO XUMHIECKOMY cocTaBy. UTo Takoe akiiecCOpHbIE MHHE-
pans1? Mx 3HaueHne B HAPOAHOM XO3SHCTBE.

2. Kak BimsieT conep)kaHue Kenesa B pyje U TeMIIepaTypHbId (pakTop Ha MarHUTHBIE CBOWCTBA Iop-
HBIX nIopon? OObsCHNTE, 0053aTENBHO JIN peppOMarHUTHBIE MTOPOABI JJOIDKHBI XOPOIIIO POBOIUTE AJIEKTPHUE-
cKuil TOK?

3. Ommmmre Hanbollee W3BECTHBIE METOABI W TEXHHYECKHE CPEJICTBA ONpeNeNeHHus TOpHO-
TEXHOJIOTMYECKUX XapaKTEPUCTHUK TOPHBIX TOPO/ B Ta0OPATOPHBIX YCIOBHSIX.

4. Kakoe BIHMsSHUE OKa3bIBAIOT XapaKTEPUCTHKH Pa3pBIXJICHHBIX TOPHBIX ITOPOJ Ha OTBAJ000pa3oBa-
HHE, CKJIQJIMPOBAaHHUE IOJIE3HOT0 MCKOMAaeMoro U TpancrnoptupoBanue? IIpuBeanuTte npumepsl n3 paboOTHI Ba-
LIEro MpPEeAPUSITHS.

5. ApoGeHne 1 n3MenbueHne moJIe3HOr0 HCKOMaeMoro B IPOOMIIKAaX W MEJTbHHUIAX, 3aTPaThl SHEPTHU
Ha JIaHHBIE TTPOIIECCHI.

Bapuant 8

1. Ha3oBuTe OCHOBHBIC THITHI PYJ U TOPOJ, pa3pabaThiBaeMbIX BalliM npeanpustueM. Kakue xiac-
CU(UKAIIMH TOPHBIX TOPOJT IPUMEHSIFOTCS Ha BaIlleM MPEIIPUSTHN?

2. Kakue nmabopatopHble U HATYPHBIC METOJBI MPUMEHSIOTCS Y Bac HAa MPEANPUATHH VIS OMpe/IeIie-
HUS PU3UKO-TEXHHYECKUX TTapaMeTpOB IOpoa?

3. Kak BIHSIOT HA IPOYHOCTHBIC CBOMCTBA TOPHBIX MOPOJ] CKOPOCTh MPUIIOKEHUS HATPY3KU U HAIpsI-
’KeHHoe cocTosiHue nopo? Tlpusenute npumepsl.

4. I'me ¥ Ha KaKWX MpPOIECCaX BAIIECrO MPEANPHUITHS BB MPEIIOKIIN ObI UCIIONB30BATh TEILIOBOE
BO3JIeHicTBUE Ha TIopoay? Urto i 3Toro Hy:kHO? bynet nu peHTabenbHO?

5. TlepeMernienre roOpHBIX MOPOJI, MOKA3ATEIh TPYIHOCTH W TPAHCIIOPTHPOBAHUS, B3PHIBHAS JOCTaBKA

PYIBL
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Bapuant 9

1. HazoBUTE OCHOBHBIC TUTIBI DY U TIOPOJ, pa3padaThiBacMbIX BaluM mpeanpustueM. Kak u B kakoit
Mepe (U3UKO-TEXHHYECKHE CBOMCTBA 3THX DY/ M MOPOJ HCIONB3YIOTCS y Bac Ha npakrtuke? [IpuBenure KoH-
KPETHBIC TPUMEPEI.

2. Kaknm 00pa3oM Ha MpaxkTHKe MOXKHO HCIIOJIb30BaTh OTIMYHME B CKOPOCTSIX YNPYTHMX BOJH B pa3-
JIUYHBIX TOPHBIX MOpoaax?

3. Ionsitue 06 3nekTpuueckoid nmoispuzanuu. [Ipu kKakoil TemrepaType CErHETOUIEKTPUKH TEPSIOT
cBoro nonspusanuto? Ipuseanrte npuMepsl.

4. Kakoe BIMsSHHE OKa3bIBaIOT MEXaHWYECKHE CBOMCTBA TOPHBIX ITOPOJ HAa MPOEKTHPOBAHHUE TOPHO-
TEXHOJIOTMUECKHUX TPOLIECCOB, Ha KOHCTPYHPOBAHKE U MCIIOJIB30BaHHE TOPHBIX MAIllMH U MEXaHU3MOB B IIPO-
U3BOACTBE?

5. Tepmuueckuii cmocod OypeHUs W pa3pylIcHUs HeradapuTa W BO3MOXXHOCTh MX NMPUMEHCHHS Ha
BaIlleM MPEIPUATHY.

Bapuant 10

1. HazoBure OCHOBHBIE THUIIBI PYJI U TOPOJ, pa3pabaThiBAEMbIX BalllMM MpEANpUsITHEM. Boienure u
JlaiiTe XapaKTePUCTUKY OCHOBHBIM MOPO000Pa3yIOIUM MUHEpAIaM Ballero MECTOPOXKICHHUSL.

2. UeM 00YCIIOBJIEHBI OTIMYHS B (DU3UKO-TEXHUUYECKUX CBOMCTBAX U MOBEAEHKE MOPOJ B 00pas3iax u
MAcCCHBE, a TAK)KE€ MaCCHBA TOPHBIX MMOPOJI U Pa3phIXJICHHON TOPHON MacChi?

3. Kak Ha npakTHKe MCIONB3YIOTCS Pa3inyke B 00bEMHBIX U yAEIbHBIX BECaX TOPHON MOPOIBI U MH-
HEpaJioB, a TAK)KE 3HAYMTEIbHAS pa3HUIIA B IUIOTHOCTH MOJIE3HOTO UCKOIIAEMOr'0 M ITYCTOM TTOPOIbI?

4. Kak nompasIefsiroTes 1o 9acToTe YIpyrue KojaebaHus, pacpOCTPAHSIONINECS B TBEPIBIX cpeaax?
Kakue MeTosibl B HACTOSIIEE BPEMSI IPUMEHSIIOTCS JUTS ONPEIEIICHHsT aKyCTHUECKUX TAPAMETPOB YIIPYTHX KO-
j1ebanuii?

5. B KaKkux cirydasx MpUMEHSIOTCS T€0TEXHOIOTHUECKIE METOIBI JOOBIUH MMOJIE3HBIX HCKOMAEMBbIX.

ITIK-16 roTOBHOCTBIO BBITIOJIHATH IKCNMIEPUMEHTAIBHBIC U naﬁopaTopHMe HCCJICTOBAHUSA, HHTCPIPETHPOBATH MOJIYYCHHBIC PE3YJIbTAThI, COCTABJIATH M 3aIIUIIATDH OT-

YeThbl

3HaTh

- OCHOBHBIE ONpEIENICHUS U TIOHATHUSI CBOMCTB
TOPHBIX TIOPOJT

- OCHOBHBIE METO/IbI SKCTIEPUMEHTANILHBIX U JIa-
0OpaTOPHBIX UCCICIOBAHUI CBONCTB TOPHBIX TO-

TecTOBBIIl KOHTPOJIb

1. K okucnam otHoCcsTCSA?
[Tupur
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poa

- 3aKOHOMEPHOCTH U3MEHEHHST CBOMCTB TOPHBIX
MOPO/I B TIpoIiecce pa3paboTKu MECTOPOXKICHH I

DnroopuT

I'emarur

MyckoBUT

2. K cynbduaam otHOCST?

XanpKo3uH

Kynpur

lanur

CuibBUH

3. HazoBure pa3Mep 3epHa CpeIHE3EPHUCTOH CTPYKTYpHI?

Jo 0,1 mm

J0 0,2 mm

Jo 0,25 mm

Jo 0,5 Mm

4. HazoBute pazMep 3epHa B MEJIKO3EPHUCTON CTPYKType?

3epHa pa3IMYUMEBI JIUIIE TPU YBETUYICHUH

Jo 0,1 mm

J0 0,2 mm

Jo 0,25 mm

5. Tlops! BenuuuHOO 50 MKM OTHOCSTCS?

CyOkanuisipHble

Kanunspusie

CBepXKanmuwsIpHbIC

6. CpenHrie MUHEpaJIbl UMEIOT MJIOTHOCTh?

2000-3000 kr/m’

2500-3000 kr/m’

2000-4000 kr/v’

2500-4000 kr/v’

7. PaccrosiHME MEX/y TpelIMHAMHU BTOPOT'O MOpsIIKa Koneoercs?

10%-10° m

10°-10% m

10*10" m

10"-10° M

8. MakcumaibHasi THTPOCKOITUYHOCTh 3TO?

CrocoOHOCTh TOPHOM MOPOIBI TTOKPHIBATHCS IICHKOH KUIKOCTH

HawnbonpIiee KonmuuecTBo Biari, KOTOpoe CIocoOHa aJIcopOMpoBaTh Ha CBOEH MOBEPXHOCTH T'OpHast
nopoja
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KonmuecTBo BOZIbI, yaepKUBAEMOH CHIIAMU MOJIEKYJISIPHOTO TIPUTSKEHUS

9. CrtocoOHOCTH MOPOJIBI MPOMYCKATh CKBO3b CeOsT HKHUIKOCTH?

IIponunaemoctsb

Bonootnaua

OuibTpanus

O0BeMHas BIIarOEMKOCTb

10. HampsbxeHneM Ha3bIBatoT?

[ToBepxHOCTHAS TNIOTHOCTH BHYTPEHHUX CHIT

MaxkcumainbsHasi KpUTHYECKast Harpy3ka

Cuna neiicTByrOIas B HANIPABJIEHUU ABYX OCel

11. HazoBuTe npeaens uaMeHeHus ko3¢ ¢urmenta [lyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Monynem FOHra Ha3bIBatoT

Koa¢ppunuent nponopmoHaabHOCTH MEX Ty HOPMaJIbHBIM HaIIPSHKEHHEM M COOTBETCTBYIOIIEH ITpo-
JIOTBHOM ynpyToi nedopmanuei.

Koa¢ppunment nponopmoHaabHOCTH MEXy OTHOCUTEIBHOM MPOJI0NBEHON M OTHOCHTENLHOM ToTe-
peuHoii yrpyroii neopmarmeii.

[MocreneHHbIi pocT nedopMaIuy py MOCTOSHHOM HATIPSIKCHUN

13. KoathpunmeHT mponopriuoHaIbHOCTH MEXy KacaTelnbHBIM HalpsHKEHHEM M COOTBETCTBYIOIIEH
nedopmarmeii?

Monyns FOnra

Monynb casura

Koa¢popuuuent ITyaccona

Monyne neopmanuu

14. Peonornueckast MOJIENIb YIPYTO-BSI3KOU Cpeibl?

Teno Maxkcsenna

Teno I'yka

Teno bunrama-11IBenoBa

Teno KenpBuna-doiirra

15. Penakcarust HanpsikeHud 31o?

SIBnenne oOpaTHOE MON3Y4ECTH

[TpouHOCTH OPOJ, COOTBETCTBYIOIIAS TOW MIIM WHOM JUTUTENEHOCTH BO3JCHCTBHS HATPY3KH

SIBrieHune mocTeneHHoro pocra Jaehopmanuii
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910?

16. YapTpa3ByKOBBIE BOJHBI UIMEIOT 4acTOTY?

Jo 20 I'

20-20000 I'rg

Bonee 20000 I'n

Bornee 10" 'y

17. IlpousBeaeHne MWIOTHOCTHU MOPOJIbI HA CKOPOCTh MPOIOJIBHOW BOJHEI B HEM 3107
Koaddunument saryxanus

JobpotHOCTH

JlexpeMeHT 3aTyxaHus

AxycTudeckas *KeCTKOCTb

18. Turm TerIonpoOBOHOCTH, IPH KOTOPOM TPOUCXOMUT MU Y3Hs CpeaHel KHHETUIECKON SHeprin?
DJeKTpOHHAs

Honnas

DoHOHHAA

19. K penakcalinoHHOM NOJISPU3ALUN OTHOCST?

JumnonpHas

MaxkpocTpyKTypHas

Honnas

DJIeKTpOHHAs

20. BemuunHa 1 HampaBJICHUE JICHCTBUS MATHUTHBIX CHJI B BAKYyME Ha €IMHUITY MATHUTHOW MacCChI

Nunykuus

MarsuTHas IpOHUIIAEMOCTh

MarsuTHas BOCIPUUMYHBOCTh

HanpsxeHHOCTD

21. [o BenmMUMHE IEKTPOIPOBOJHOCTHU ITOPOBI OBIBAIOT?

Hwusnextpuku

JlmamarHeTuku

[Tapamarueruku

DJIEeKTPONPOBOAUMBIE

22. Cratuyeckasi TBEpJOCTh IUIACTUYHBIX MOPOJ] OMPENEISIETCS METOIOM?
Poxsenna

Ilopa

Bapona

[peiinepa

23. CKOJIbKO yJapoB JOITyCKaeTCsl PH ONpeAeIeHuH Kod(UIMeHTa KPEroCcTH B CIOCO0€ TOTYeHHs ?
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5-10

1-20

10-15

3-15

24. Kaxoe cpeHee pacCTOSHUE MEXIY TPEIIMHAMHU B CPETHETPEUTMHOBATHIX MOpoaax?
0,3-0,5 M

0,5-0,75 m

0,5-1m

1-1,5m

25. lehopmaniuy MONEPEMEHHOT0 CXKATUS M PACTSHKEHUs 00YCIIaBINBAIOT pacpocTpaHeHne?
IIpomoNbHBIX BOIH

ITonepeyHsIx BOIH

Bonn Penes

Bonn JIaBa

26. EnuHunei yaensHoro BOJIHOBOIO CONPOTUBIIEHUS HA3bIBAIOT?
Axyctuueckuit Om

AxycTuyeckuil UMIeIaHc

AKyCcTUYECKHI IEKPEMEHT

JobpotHOCTH

27. Ornomenue D/nt Ha3bIBaroT

JlexpeMeHTOM 3aTyXaHUs

Koappunment mexaHuuecKux MoTephb

AxycTuyeckuil UMIeIaHc

BonzoBoe conporusneHue

28. K ToueuHbIM ieekTaM B KPHUCTaJIaX OTHOCST

Bakancuu

BunTOBBIE TUCTOKAINU

Kpaessle nucnoxanuu

ATOMBI BHE/IpEHHS

29. J17s1 TIIMHUCTBIX TOPHBIX MOPOA MACIopT NPOYHOCTH UMEET BUJ?
[psimas, napaurensHas ocu adcuuce

IIpsimast, BEIXOAAIIAS U3 HaYajla KOOPIUHAT

lunep6oma

[Mapabona

30. Moayns FOnra usmepsercsa?

ITa
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H

Kre/cm’

31. 3HaueHWE OTHOIICHUS CKOPOCTH MPOOIBHON BOJHBI K CKOPOCTH MOTIEPSYHON BOJTHBI JIJISI PHIXJTBIX
nopon?

1,7-1,9

1,5-14

13-500

Crpemurcst K OECKOHEYHOCTH

32. I'opHbIe TOPO/BI, Y KOTOPBIX yIpyTas aeopMalys He3HauuTeIbpHa?

[Tnactuunbie

Xpynkue

VYnpyro-xpynkue

33. Kakue mopompoo0pasyromme MUHEepaTbl 3aHUMAr0T 12% BepXHEH 9acTH 3eMHOH KOpPhI?

IToneBble mmaTe

Ksapig

AmbpudoIEI

Crroast

34. CnocoOHOCTB TOPOJI COMPOTUBIIATHCS JTUCTICPTUPOBAHUIO TI0 BO3ICHCTBHEM JIMHAMHYECKON Ha-
rpy3Ku?

Jpodumocts

Kpenocts

TBepaocTsb

BspsiBaeMocTtb

35. Inuna npobera o-JIydei B BO3IyXe

3-10 cm

500-1000 cm

10-200 cm

200-500 cMm

36. Kropu kak eJMHHIIA U3MEPEHUS paIMOAKTUBHOCTH ONpeieNseTcs?

PaBHa uncny pacnagaromuxcs B 1¢ aToMoB B 1T pamus

COOTBETCTBYET paMoaKTUBHOCTH 1T mopos, garomero 10° pacranos B lc

PaBHa rpaMM-3KBUBAJICHTY ypaHa Ha 1T TIOPOJBI

37. KoadpdpumumeHT KpenocTa u3MeHsIeTcs?

0,3-10

0,3-15

0,3-20
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0,3-25

38. ITo mpoOUMOCTH TOPHBIC TOPOJIBI ACTATCS HA?

4 xnacca

5 KJ1accoB

6 KaccoB

7 KIaccoB

39. Metona JIroasura 3axitodaercs?

OmnpeneneHue npeaena IpOoYHOCTH TOPHBIX MOPOJ MPU PACTSKEHHUE METOIOM PacKaJIbIBaHUS IJIACTUH

OnpeneneHue npeaena NPOYHOCTH TOPHBIX NMOPOJ MIPU PACTSHKEHHUE METOIOM pa3AaBIUBaHUS LMIIUH]I-
pa

OmnpeneneHre npeaena NpoYHOCTH TOPHBIX MOPOJ MIPU PACTSKEHNUE METOJIOM COOCHBIX ITyaHCOHOB

OmnpezeneHre npejiena MPOYHOCTH TOPHBIX MOPOJT IIPU PACTSHKEHHUE METOIOM M3TH0a OamKu

40. Kpurepuii npounoctu Mapuorra?

Kpurepnii HanboapmINX yIUTHHEHUH

Kpurepnii Haubonbmmx KacaTeabHBIX HaNPsHKEHUH

Kpurepnii Han6oIbIIMX HOPMaJIBHBIX HAITPSHKEHUH

OHepreTudeckuil KpuTepuin

YMeTh

- O1eHUBATH MONTYYCHHBIC IKCIIEPUMEHTANIbHbIC
JTAHHBIC

- [IpumMeHsATH TaGOPATOPHBIE METO/BI UCCIIEI0BA-
HHH TOPHBIX MOPOJ VTS PELICHUS THITOBBIX 3a71a4
TOPHOTO MPOHU3BOJICTBA

- [IpumensaTs MeTOBI aHaNM3a 1 00pabOTKH JaH-
HBIX 3KCIIEPUMEHTAIIbHBIX U JTa00PATOPHBIX HC-
CIICIOBaHNUS B IPO(ECCHOHANBHON JESTEIBHOCTH

IlepedeHb J1a00pATOPHBIX M NPAKTHYECKUX PadoT:
11. Onpenenenne npezena NPOYHOCTH TOPHBIX MTOPOJI IPH CXKATHH HKCIPECC METOJIOM
12. Onpenenenue npezena NPOYHOCTH TOPHBIX MTOPOJ NPH CXKATHUH Ha 00pasliax MpaBMIbHOMN (OpMBI
13. Onpenenenue mpezena NPOYHOCTH TOPHBIX MOPOJ NPU PaCTSKEHUN
14. TlocTpoeHue nmacnopra NpOYHOCTH FOPHBIX OPOJ
15. Onpenenenne KpenocTy FOPHBIX MOPOA

Brnanets

- TepMuHONOTHEN B paMKax (U3UKH TOPHBIX I10-
pon

- HaBbikamu 00pabOTKH MOTYYEHHBIX JAHHBIX, CO-
CTaBJIATH ¥ 3alUIIATH OTYETHI

- CoBpeMEHHBIMU KOMILIEKCAMHU 000PYIOBAHMS
J1s1 cOopa 1 00pabOTKH TaHHBIX O COCTOSHUU U
COCTaBe TMOPOJIHBIX MACCUBOB

KonTponsnas padora
Bapuanr 1

1. Ha3oBuTe OCHOBHBIE THUTIBI TTIOPO U Py, pa3padaThbIBAEMbIX BAaIlMM T'OPHBIM NPEIIPHUITHEM.

2. Ucnons3ys nuTepatypy, ONpeAeauTe CKOPOCTh PacpOCTPaHEHHs IPOAOIBHBIX U MONEPEYHBIX YII-
PYTHX BOJH B FOPHBIX OPOAAX JUIsl MECTOPOXKACHUS BAIIEro NPEeANpPUATHS.

3. NmeroT 11 3Hau€HHE JIEKTPUYECKUE U MATHUTHBIE CBOMCTBA TOPHBIX MOPOJ B TEXHOJIOTMYECKUX
Ipoleccax, MpOM3BOJUMBIX Ha BalleM npeanpuatuu? Eciu HeT, To Ballle MHEHHE O BO3MOXKHOCTU UX UCIONb-
30BaHUs B IIPOLIECCAX TOPHOTO IPOU3BOACTBA.

4. OnumuTe rUapaBIUdecKue U ra30MHAMUYECKUe CBOMCTBA ropHbIX nopoa. IloscHurte, xak u rae
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OHH YUYHUTBIBAIOTCA Ha KOHKPCTHOM IPUMEPE BALLICTO NPECAIIPUATHA.
5. TpaI[I/IHI/IOHHHe 1 HCTpAaJUIIUMOHHBIC CII0COOBI BO3J.'[eI>iCTBPIH Ha TOpHBIC MOPO/JbI C LICJIBIO UX Pa3-
PpymieHus U BO3MOKHOCTb UX NPUMCHCHUS Ha BAallICM MPCATIPUATHHN.

Bapuaut 2

1. HasoBute OCHOBHBIE THITBI Pyl M MOPOJ, pa3pabdaTeiBaeMble BalllUM T'OpHBIM IpearnpusitieM. Ka-
KHe U3 YKa3aHHBIX BaMH IOpPOJ] OcallouHbIe, MeTaMopduueckue, MarmaTnieckre? Kakue ckajbHbIE, CBSI3HBIC,
peIxJIbIE?

2. Kakue snekTpHdeckue CBOMCTBA TOPHBIX MOPOJ, CIArarolliX MECTOPOXKIECHHE BaIIero MpernpH-
STHUsI, BaM n3BecTHHI? Ecii HET, TO 1o JIMTepaTypHBIM HCTOYHUKAM IPUMEPHO YKa)XMTE BO3MOKHBIN MOPSIIOK
9THX CcBOCTB. JlaiiTe Knaccu(UKaIuio rOpHEIX MOPOJ 110 BEIMYMHE 3JIEKTPUIECKON MPOBOANMOCTH M O0BsIC-
HHUTE Pa3HyIo0 JIEKTPUUECKYIO IIPOBOJMMOCTh TOPHBIX ITOPOJI C TIO3ULIUHA KBAHTOBOH TEOPHH.

3. Ykaxure 3HaUEHHE PEOJIOTMYECKUX CBOMCTB TOPHBIX MOPOJ [UIsl PEIIeHHs 3a1ad TOPHOTO MpPOH3-
BoJICTBA. [ToKaXknTe HAa KOHKPETHBIX MIPUMeEpax Ballero MPeATPHsTHS.

4. KakoBa CBsI3b MKy CKOPOCTBIO YIPYTHX BOJIH B TOPHBIX Moponax u Moaynem FOnra?

5. Onummre CyIIHOCTb 3JIEKTPOMAarHUTHOTO crocoba paslenku Herabapura M BO3MOXKHOCTH €ro
MIPUMEHEHHUS Ha BaIlleM MPEANpPUSITHH.

Bapuant 3

1. Ha3oBUTE OCHOBHBIC TUIIBI PYJ M TIOPOJ, pa3padaThIBAEMBIX BAIIUM TOPHBIM MpeanpusTaueM. [laii-
T€ XapaKTePUCTUKY BaIIero MECTOPOXKAECHUS COIIACHO €r0 T'eHE3UCY.

2. YKaXuTe U3BECTHBIC BaM MOKA3aTeNIN MPEICIOB MPOYHOCTH HA CKATUE, PACTSIKCHUE, CIIBUT, U3THO
JIJIs1 TIOPOJI, CJIararolIuX MECTOPOXKEHHE Balllero NpeAnpusaTus. Eciu HeT, To, MOoNb3yICh JIUTEPATYPHBIMH HC-
TOYHHUKAMHU, IPUMEPHO ONPEIEINUTE UX.

3. OnuuuTe OCHOBHBIE MapaMeTphl KadecTBa HCKoMaeMbIX yriied. Mcmonb3oBaHME aKyCTHYECKUX
CBOICTB /17151 IPOBEACHUS ONIEPATUBHOIO KOHTPOJISI 30JIbHOCTH KAMEHHBIX YTIIeH.

4. VI3BecTHBI JIU TEIUIOBBIE CBOMCTBA MOPOJ Ha BalieM npeanpustuu? Eciu HeT, TO OTBHIUIUTE UX
MIpUMEPHBIE 3HAUYEHUSI B JTUTEPATypHBIX UCTOUHMKaX. Kakoe BIIMsSHUE Ha TEIJIOBBIE CBOMCTBA TOPHBIX MOPO]
OKa3bIBAIOT MOPUCTOCTH U BIXKHOCTH? [TokakuTe Ha KOHKPETHBIX MPUMEPAX.

5. K xakomy KJtaccy mo OypUMOCTH OTHOCSITCS TIOPOIBI BAIIIETO MPEIIPUATHS, OMUIINTE METOBI €
onpejeneHus?

Bapuaunt 4
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1. Ha3oBUTE OCHOBHBIC TUIIBI PYJI U MOPOJI, pa3pabaThIBACMbIC BAIIUM TOPHBIM TPEANIPUATHCM. Y Ka-
JKUTE CPETHUN MUHEPATHHBIA COCTaB 3TUX MOPOJ, PYI U UX CTPOCHHUE.

2. OOBsACHHTE, KaK U3MEHSIETCS CKOPOCTh MPOOIBHBIX U MOMEPEYHBIX BOJTH, MOAYNB FOHTa 1 K03(-
dumment [yaccoHa mpu HarpeBe MOpOJ 10 TeMmepatypsl Bbimie 300°C?

3. Kakue meTopl ¥ IpuOOPBI BOJTH M3BECTHBI JJIS ONpECTeHHs KPEIIOCTH U a0pa3HBHOCTH T'OPHBIX
MOPOJI B JIAOOPATOPHBIX M MPOU3BOJCTBEHHBIX yciaoBusax? [IpuBenuTe aOCONIOTHBIC 3HAYCHUS KO3(duIineH-
TOB KPEMOCTH U a0Pa3UBHOCTA OCHOBHBIX THIIOB IIOPOJT ¥ Pyl MECTOPOXKICHUSI BAIIICTO MPEATNPUSITHS.

4. OOBsCHUTE, KaK BIMSACT IUIOTHOCTH MOPOJ Ha MOmyab FOHra, CTOKCa, BCECTOPOHHETO CXKATHS, O]
HOCTOPOHHETO CXKaTus, Kak u3MeHsercs kodh¢umment [lyaccona ¢ yemmueHueM temmepatypsi? [Ipusequte
TIPUMEPEL.

5. K xakoMy KJaccy 1o B3phIBAEMOCTH OTHOCSITCS TIOPOBI BAIIICTO MPEIANPUSATHS, OMUIITUTE METOIBI
ee ornpeeaeHus ?

Bapuanrt 5

1. Ha3oBute OCHOBHBIE THIIBI Pyl M MOPOJ, pa3pabaTeiBaeMble BalllUM TOpHBIM IpearnpusitieM. Ka-
Kre (pru3nuecKkue CBOMCTBA 3TUX ITOPOA U Py BaM M3BECTHBI?

2. Kak ocymiecTBisercs nepejada Telja B OJHOPOAHBIX TBEPABIX CPEAax COINIACHO COBPEMEHHOH
TEOpHUH TEILIONPOBOAHOCTU? JlaTh onpesieneHre TeMIepaTypOIpOBOJHOCTH.

3. CneuuanbHble TOPHO-TEXHOJIOTMYECKHE MOKa3aTel MopoA (TBEPIOCTh, XPYIKOCTb, APOOUMOCTb,
B3pPBIBAEMOCTH) M UX POJIb B IIpOLiEccaX TOPHOTo Mpon3BosCcTBa. [losicHuTe Ha IpHUMeEpe BaIlero MPEIIPHSTHSL.

4. Vxaxure JehopManruoOHHbIE XapaKTEPUCTUKH MOPOJ M PyHA, pa3pabaThIBAMBIX BAIIUM T'OPHBIM
TIPEATIPUSTHEM.

5. Onumure CBONCTBA, ONPEENAIOIUe YyCTOMYNBOCT, OOPTOB KapbepoB U OTBAJIOB Ul MOPOJ pas-
JIMYHBIX TUTIOB.

Bapuant 6

1. HasoBute OCHOBHBIE THIBI Py W MOPOJ, pa3padaThIBaEMbIX BallUM MpeanpustieM. Onummre
TPELMHOBATOCTh FTOPHBIX MOPOJ] BAILIEr0 MECTOPOXKIACHUS U METOIbI €€ ONpPEIEIECHUsI.

2. Kakue (pU3UKO-TeXHUYECKHE XapaKTEPUCTUKU TOPHBIX MTOPOJ, CIIaraloliiX MECTOPOXK/CHNE Ballle-
ro NpeAnpUsTUs, BaM U3BeCTHbI? Ecnu HeT, To, MONb3yACh JIUTEPATYpHBIMU UCTOUHUKAMHU, MOMBITAWTECH UX
OIIPEEIUTD.

3. OObscHUTE, YTO BIUSIET Ha CKOPOCTHh PACIpPOCTPAHEHMs! YIPYTHUX BOJH B TBEpABIX cpexax? Uro
BJIMSIET HA M3MEHEeHHe KO3(p(UIMEHTOB 3aTyXaHusl, TOTJIONICHHUS, TeOMETPHUUYECKOro pacxoxaenus? Jlaiire mo-
HSITHE aKyCTUYECKOH JKECTKOCTH FOPHBIX NOPOJ.
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4. Yro Takoe NMpOYHOCTH TOPHBIX MOpoj, ee ¢usuueckas mpupona? Kakoe BiusHHE HA ITPOYHOCTH
TOPHBIX MOPOJ BAIIEro T'OPHOTO MPENNpUATHS OKa3blBa€T MHHEpPAJbHBIN COCTaB, MOPHCTOCTb, BIAXKHOCTD,
TemriepaTypHbli pakrop? IIpuBeauTe KOHKPETHBIE IIPUMEPHI.

5. BpleMKa, MEXaHUUYECKOE OTAENEHHE IOPOJl OT MAacCUBA, IKCKaBUPYEMOCTb.

Bapuant 7

1. Ha3oBuTe OCHOBHBIC THITHI DY/ U TOPOJ, pa3padaThlBaMBIX BaIllUM MpeanpustueM. JlaiiTe kiac-
CU(UKAIIMIO MUHEPAJIOB BAIIIETO MECTOPOXKIACHUS IO XUMUYECKOMY COCTaBY. UTO Takoe aKIeCCOPHBIC MHHE-
panbi? VX 3HaueHue B HAPOJHOM XO3SIUCTBE.

2. Kak BimseT conepikaHue xele3a B PyJIe U TeMIIepaTypHbId (pakTop Ha MarHUTHBIC CBOWCTBA TOp-
HBIX TIopon? OOBsICHUTE, 00SI3aTEIHHO JTU PePPOMATHUTHBIC TOPOIBI JTOIKHBI XOPOIIO MPOBOUTH JIEKTPHYE-
CKHl TOK?

3. Onummre HauOollee W3BECTHBIC METOJBI M TEXHHUYECKHE CPEICTBA OINPEICICHUS TOPHO-
TEXHOJIOTUYECKUX XapaKTEPUCTUK TOPHBIX TIOPOJI B TA0OPATOPHBIX YCIOBHSX.

4. Kakoe BIUSHHE OKAa3bIBAIOT XaPAKTEPUCTHUKU Pa3pPBIXJICHHBIX TOPHBIX MOPOJ Ha OTBajioo0pa3oBa-
HUE, CKIIQJMPOBAHKE IMMOJIC3HOI0 MCKOMAeMOro W TpaHcrnopTupoBanue? [IpuBemuTe mpuMepsl U3 pabOTHI Ba-
IIETO TP EATNPHUSITHS.

5. ApoGneHne 1 n3MenpueHne MoJIE3HOr0 HCKOMaeMoro B IPOOMIIKAaX W MEIBHUIAX, 3aTPaThl SHEPTHH
HA JIAHHBIE MPOIECCHI.

Bapuant 8

1. Ha3oBuTe OCHOBHBIC THITHI PYJ U TOPOJ, pa3pabaThiBaeMbIX BalluM mpeanpustaem. Kakue xiac-
CU(UKAIIMH TOPHBIX TOPOJT IPUMEHSIFOTCS Ha BaIlleM MPEIIPUSTHN?

2. Kakue mabopatopHble U HATYPHBIC METOJBI MPUMEHSIOTCS Y Bac HAa MPEANPUATHH VTS OMpe/IeIie-
HUS PU3UKO-TEXHHYECKUX TTapaMeTpOB TIOpoa?

3. Kak BIHSIOT HA IPOYHOCTHEIC CBOMCTBA TOPHBIX MOPOJ] CKOPOCTh MPUIIOKEHUS HATPY3KU U HAIpsI-
’KeHHoe cocTosiHue nopo? Ilpusenute npumepsl.

4. I'me ¥ Ha KaKWX MpOIECCaxX BAICrO MPEIANPHUITHS BB MPEIIOKIIN OBl UCIONB30BATH TEILIOBOE
BO3JICHiCTBUE HAa TIopoay? UTo it 3Toro Hy:kHO? bynet mu peHTabenbHO?

5. TlepeMernienre rOpHBIX MOPOJI, MOKA3ATETh TPYAHOCTH W TPAHCIIOPTHPOBAHUS, B3PHIBHAS JOCTaBKA

PYABL

Bapuanrt 9
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1. HazoBUTE OCHOBHBIC TUTIBI DY U TIOPOJ, pa3padaThiBacMbIX BalluM mpeanpustueM. Kak u B kakoit
Mepe (U3UKO-TEXHHYECKHE CBOMCTBA 3THX DY/ M MOPOJ MCIONB3YIOTCS y Bac Ha npakrtuke? [IpuBenure KoH-
KPETHBIC TPUMEPEI.

2. Kaknm 00pa3oM Ha MpakTHKe MOXKHO HCIIOJIB30BaTh OTIMYHME B CKOPOCTSIX YIPYTHMX BOJH B pas-
JIUYHBIX TOPHBIX MOpoaax?

3. Ionsitne 06 3nekrpuueckoi nmoispuzanuu. [Ipu kKakoil TemrepaType CErHETOIEKTPUKH TEPSIOT
cBoro nonspusanuio? Ipuseanrte npuMepsl.

4. Kakoe BIMsSHHE OKa3bIBaIOT MEXaHWYECKHE CBOMCTBA TOPHBIX ITOPOJ HAa MPOEKTHPOBAHHUE TOPHO-
TEXHOJIOTMYECKHUX TPOLIECCOB, HA KOHCTPYHPOBAHKE U MCIIOJIB30BaHHE TOPHBIX MAIMH U MEXaHU3MOB B IIPO-
H3BOACTBE?

5. Tepmuueckuii cmocod OypeHUs W pa3pylIcHUs HeradapuTa W BO3MOXKHOCTh MX NMPUMEHCHHS Ha
BaIlleM MPEIPUATHU.

Bapuant 10

1. HazoBure OCHOBHBIE THUIIBI PYJI U TOPOJ, pa3pabaThiBaeMbIX BalllMM MpEANpUsITHEM. Boienure u
JlafiTe XapaKTEPUCTUKY OCHOBHBIM MOPO000Pa3yIOIUM MUHEpaIaM Balllero MECTOPOXK IEHHUSI.

2. UeMm 00YCIIOBJIEHBI OTJMYHS B (DU3UKO-TEXHHUYECKUX CBOMCTBAX U MOBEACHHE MOPOJ B 00pas3iax u
MAcCCHBE, a TAK)KE€ MaCCHBA TOPHBIX MMOPOJI U Pa3phIXJICHHON TrOPHON MacChi?

3. Kak Ha mpakTHKe MCIONB3YIOTCS Pa3iinyie B 00bEMHBIX U yAEIbHBIX BECaX TOPHON MOPOIBI U MH-
HEpaJioB, a TAK)KE 3HAYMTEIbHAS pa3HUIIA B IUIOTHOCTH MOJIE3HOTO UCKOIIAEMOr0 M ITYCTOM TOPOIbI?

4. Kak nompasiesiroTes 1o 9acToTe YIpyrue KojaebaHus, pacupOCTPaHSIONINECS B TBEPBIX cpeaax?
Kakue MeTosibl B HACTOSIIEE BPEMSI IIPUMEHSIIOTCS JUTSL ONPEIENIEHHsT aKyCTHUECKUX TaPaMETPOB YIIPYTHX KO-
j1ebanuii?

5. B KaKkux ciry4asx MpUMEHSIOTCS T€0TEXHOIOTHUECKHIE METOBI TOOBIUH MMOJIE3HBIX HCKOMAEMBbIX.







0) [lopsimok MpoBeeHUsI MPOMEKYTOUHOMH aTTeCTALMHU, MOKA3aTeJIH U KPUTEPHH olle-
HUBaHUSI:

[TpomexyTodHass arTecTaus Mo JUCHHUILTHHE «DU3rKa TOPHBIX MOPO» BKIIOYACT TEOpE-
THYECKUE BOIPOCHI, TIO3BOJISFIOIINE OIICHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMHUCS 3HAHUH, W MpaK-
TUYECKUE 33J]aHMs, BBISIBISIFOIINE CTEIIEHb C(OOPMUPOBAHHOCTH YMEHUH W BIIAJICHUN, TPOBOJIUTCS B
dbopme rK3ameHa.

DK3aMeH 10 JaHHOH JUCIHILIMHE POBOTUTCS B YCTHOM (opMe 10 dK3aMEeHAIIMOHHBIM OHITe-
TaM, KK U3 KOTOPBIX BKIIOYAET 3 TEOPETUYECKUX BOIPOCa.

IMoka3aTeu M KPUTEPHUH OLIECHUBAHUSA IK3aMeHA:
— Ha OIICHKY «OTJIUYHO» (5 6a/I0B) — 00yJarOIINHCS TEMOHCTPUPYET BHICOKUN YPOBEHBb CPOpMU-
POBAaHHOCTU KOMIIETEHIIUN, BCECTOPOHHEE, CHCTEMAaTUYECKOE U TITyOOKO€e 3HaHHE y4eOHOro Mare-
puaia, CBOOOHO BBITIOIHACT MPAKTUICCKHE 3aIaHUSI, CBOOOIHO OIEPUPYET 3HAHUSIMHU, YMCHHSIMH,
MIPUMEHSET UX B CUTYAIHsIX TOBBIIIEHHOM CII0KHOCTH.
— Ha OIICHKY «X0opomuio» (4 6amia) — oOydarmuiicss AeMOHCTPUPYET CPEIHUN yPOBEHb CPOPMHUPO-
BAHHOCTH KOMITCTEHIUI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYUTEIHHBIC
OIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTHICCKUX OIEPAIHSX, [IEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIC, HECTAHAPTHBIC CUTYAIUH.
— Ha OIICHKY «y/I0BJIETBOPUTENbHO» (3 Oayia) — 00yJaroniuics J1eMOHCTPUPYET MOPOTOBBIN ypo-
BEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIHI: B X0JI¢ KOHTPOJBHBIX MEPOTIPUATHN JOMTyCKAIOTCS OIINO-
KH, TTPOSIBIIICTCSI OTCYTCTBHE OTACIHHBIX 3HAHUH, YMCHHH, HABBIKOB, 00 yUJaIOIIHIICS HCIIBITHIBACT
3HAYUTEIIbHBIC 3aTPYAHCHUS ITPH ONICPUPOBAHUH 3HAHMSIMU H YMCHHSIMH IPH MX TIEPEHOCE HA HO-
BBIC CUTYAIIHH.
— Ha OIIEHKY «HEYI0BJIEeTBOPHUTEIbHO» (2 0aiuia) — 00yJaroImuiics IEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHuecKoro MaTepuaa, JOIycKaeT CyllleCTBEHHbIE OLTNOKH, HE MOKET MOKa3aTh UH-
TEJUICKTYaJIbHbIC HABBIKHM PEIICHUS IMPOCTHIX 3a7ad.
— Ha OIICHKY «HEeYA0BJeTBOPUTEILHO» (1 0amr) — 00yyaromuiicsi He MOXKET MO0Ka3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHUS M 00BSICHCHHS MH(DOPMAIINY, HE MOXKET ITOKa3aTh HHTEIUICKTYAIbHBIC
HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

8 YueOHO-MeTOAMUYECKOE M HHPOPMALIMOHHOE 00eceYeHue TUCIHIIINHBI

a) OCHOBHAaA 1uTepaTypa:

1. lIBenoB, 1.M. ®usuka ropHbIX MOPOJI: MEXAaHUYECKHUE CBOMCTBA TOPHBIX MOPOJ : ydeOHOE
nocobue / 1.M. lIBenos. — Mocksa : MUCUC, 2019. — 122 ¢. — ISBN 978-5-907061-27-9. —
TekcT : anexkTpoHHbIH // DekTpoHHO-O0nbnoTeuHas cucrema «Jlanpy : [cait]. — URL:
https://e.lanbook.com/book/116928 (nara oOpamenusi: 31.10.2019). — Pexxum noctyna: ais aBTo-
pH3. NOJIB30BATEIEH.

2. I'onvapos, C.A. ®usnKa rOpHBIX OPOJ : (hru3uUecKue sBIeHUS U 3H(HEKTHI B IPAKTUKE
TOPHOTO MTPOM3BOCTBA [ DIEKTPOHHBIN pecypc] : yuedHoe nocodue / C.A. 'onuapos, I1.H. ITamen-
koB, A.B. IlnotaukoBa. — Dnekrpon.nan. — Mocksa : MUCHUC, 2016. — 27 ¢. — Pexum nocty-
na: https://e.lanbook.com/book/93655. — 3ar. ¢ skpaHa.

3. Slauenxo, I'.A. ®u3nka ropHsIX Mopoa. [ITOTHOCTHBIE CBOMCTBA TOPHBIX MTOPOI M (haKTO-
pBlL, UX onpenensomue : yaeonoe nocodue / I'.A. SAnuenxo. — Mocksa : MUCHUC, 2019. — 142 c.
— ISBN 978-5-906953-86-5. — TekcT : anexTponHsblit // JIaHb : 31eKTpOHHO-O0MOIMOTEeYHAs CHC-
tema. — URL: https://e.lanbook.com/book/129076 (nata obpamenus: 05.02.2020). — Pexum noc-
Tymna: JUisi aBTOPU3. TOJIB30BaTENEH.

0) JlonosHuTesbHasA JuTEpaTypa:
1. A.K. Ilopuesckuii, I'.A. KatkoB. OCHOBBI ()U3UKH TOPHBIX TIOPOJI, TEOMEXAaHUKHU U yIIpaB-
JIeHus coctognreM maccusa. — M.: MI'TVY, 2004. — 120 c.
2.Hosuxk I'.41., PxeBckuit B.B. OcHOBbI ¢u3nku ropHbix nopol. — M.: KHkHbI 1oM
"JIMBPOKOM", 2010. — 360 c.



3. T'onuapos, C.A. ®U3HKO-TEXHHYECKUE OCHOBBI PECYpCOCOEPEKEHUS TIPU Pa3pyLIEHUH TOPHBIX
nopox [DnexTpoHHbIN pecype]| : ydedHoe mocodue / C.A. ['ongapoB. — DnekTpoH.naH. — MockBa :
I'opnas kawura, 2007. — 211 ¢. — Pexxum goctyna: https://e.lanbook.com/book/3282. — 3ari. ¢ skpana

B ) MeTtoanueckue yKazaHusi:

1. YronsuukoB B.K., Yromsuukos H.B., Cumonos I1.C. ®usuka ropasix nmopos. Jlaboparop-
HBIW TPAKTUKYM 10 OJJHOMMEHHOU AuciuIuimHe crienuanbaocty 130408, 130403, Ul, Y2. Maruu-
toropck: I'OY BIIO «MI'TY um. I''1. HocoBay, 2009.

2. YroasuukoB B.K., CumonoB I1.C. MarauTHbie CBOMCTBA TOPHBIX MOPOJ. MarHUTOTOpPCK:
MI'TYVY, 2002.

3. Manspos N.I1., YronsaukoB B.K., Kamamnos 3.M. AkycTuueckue CBOMCTBA TOPHBIX MOPO/I.
Maruuroropck: MI'MA, 1994.

r) [Iporpammuoe obecnieuenue u MHTepHer-pecypceb:
IIporpammHoe odecrieyenune

Haunmenosanue I10 No noroopa Cpok JIeHCTBHS JINIICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 o1 27.06.2017 27.07.2018
J-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 o1 13.07.2015 13.07.2016
MS Office 2007 No 135 ot 17.09.2007 06eccpodyHO
KasperskyEndpoindSecurity | 17 30 18 0121.03.2018 28.01.2020
i 6uzHeca-CtaHaapTHBIN
H-1347-17 o1 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpouHO

HNHuTepHer pecypcesbl

1. MexnynapoaHas cripaBouHas cuctema «Ilonmpeny polpred.comotpacis «O0pa3zoBaHue, HayKay.
— URL: http://edication.polpred.com/.

2.HammonanpHast ”HGOPMAITMOHHO-aHATTUTHYECKasl cucTeMa — POCCHIICKUI MHIEKC HAYYHOTO ITH-
tupoBanus (PUHLI). - URL: https://elibrary.ru/projest_risc.asp.

3. IlouckoBas cucrema Axanemust Google (GoogleScholar). - URL: https://scholar.google.ru/.
4. Undopmarmonnas cuctema — Equnoe okHo moctymna k uHGopManoHHbeM pecypcam. - URL:
http://window.edu.ru/.

9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI
MaTepI/IaJ'H)HO-TCXHI/ILICCKOC O6€CH€‘~I€HI/I€ JUCHUIIMHBI BKIIFOHACT .

Tun 1 Ha3BaHUE AYIUTOPUH OcHallleHue ayIuTopun
VY4eOHble ayIUTOpUHU Ui IIpoBesie- | MylbTUMEIUITHBIE CPEJICTBA XPAaHEHMUS], IEpeayll U Mpe-
HUS 3aHSITUN JIEKIIMOHHOTO THIIA CTaBJICHUs UH(OpMaLIUK
VYueOHble ayauTopu Juid rposese- | JlabopaTopHble yCTaHOBKU, U3MEPHUTENbHBIE TPUOOPHI IS
HUS JTA0OPATOPHBIX 3aHATHIA BBITIOJTHEHUS 1a00PaTOPHBIX PaboT:
— MaruHbl yHHBepcaibHbIE UCIBITATEIbHBIE HA pac-
TSOKEHUE, COKaTUe, Cpes.




Tun n Ha3BaHWE AyTIUTOPUH

OcHallleHrue ayIuTopun

— IIpubops! 151 U3MEPEHNs aKyCTUYECKUX U MarHUT-
HBIX XapaKTEPHUCTHUK.

— McnblTaTenbHble KONpPBL, CUTa, 00beMOMEpPHI 1711 O~
peneneHusi TOPHOTEXHUYECKUX XapaKTEPUCTHUK.

— DIIEKTPOHHBIC BECHI.

— Ileun Tepmuueckue.

VY4eOHble ayUTOpUH I IPOBEIE-
HUS IPAKTUYECKUX 3aHATHI, TPYII-
MOBBIX U MHIMBUIYAJIbHBIX KOH-
CyJIbTallMid, TEKYIIEr0 KOHTPOJISI U
MPOMEKYTOYHOM aTTECTALIMU

Jlocka, MynpTUMEIUIUHBIN TPOEKTOP, IKPaH

TTomMemmenus 111 caMOCTOATEIILHOU
paboTHl 00YJAFOIITUXCS

[lepconanbubie kKoMIbIOoTEPHI ¢ MakeToM MSOffice, Brixo-
oM B VIHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMa-
LIUOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA

[Tomemenne st XpaHEHUs U TIPO-
(buIaKTHYECKOro 00CTyKUBaHUS
y4eOHOTO 000pYIOBAHMS

Crennaxku 17151 XpaHEeHUs y9€OHO-HATJISIAHBIX TIOCOOUH 1
y4eOHO-METOAMIECKOMN TOKYMEHTAIIHH.




