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Pabouas mporpamma cocrasiena Ha ochoe @I'OC BO mo crermansHocTH 21.05.04 TopHoe

JIeNI0, yTBep:kIeHHOro MuHucTepcTBOM oOpasoBanus W Hayku Poccuiickoit ®enmepauuu oT
17.10.2016 r. Ne 1298.

Pabouyas mporpamMma paccMOTpeHa U 000peHa Ha 3acedaHuu Kadeappl pa3pabOTKH MeCTO-
POKICHUI TIONE3HBbIX UCKOMaeMbIX «23» okTsi0pss 2018 r., mpotokon Ne

/ C.E. I'aBpurues /

Pabouas nporpamma o00peHa METOIMUECKOH KOMUCCHEH HHCTUTYTa TOPHOTO ZieNa 1 TPaHC-
nopra «07» Hos0pst 2018 r., mpotokon Ne 2.

IIpencenarens C.E. I'aBpuiues /

CorjyacoBaHo:

3aB. kadenpoii reosoruy, MapKIeHaepcKoro Aena u 000TAIeHUS OJIe3HBIX UCKOTIAeMbIX
Ve

7 / . A. T'punn/
(noonucy) (H.0. ©amunus)
Pabouas nporpamma cocrasieHa: nouent kadenpet PMIIN, x.T.H., JOoUeHT

U

/H.B. YronapHukos /

PenenseHt: zasenyromuii tadoparopun OO0 «Y panl eolIpoexT»

/ Ap.A. 3yOkoB/
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1 Ilesin oCcBOEHUA AMCLUIIIMHBI

LlensiMy 0CBOeHUS JUCLUITIMHBI «DPU3MKa FOPHBIX TIOPO/» SIBJISIIOTCS: YCBOEHUE CTyZeHTaMHu
6a30BbIX (U3UKO-TEXHOJIOTUYECKHX TTapPAMETPOB TOPHBIX TOPOJ, U TIPOL[ECCOB, a TAK)KE METO/I0B U
Criocob0OB WX OrfpeJiesieHNs.; pa3BUTHE y CTy/eHTOB JIMUHOCTHBIX KauecTB, (opMHpOBaHUe
npodeCCUOHANBHBIX ~ KOMIIETEHIIM B COOTBeTCTBUM C TpeboBanmsmu @OI'OC BO 1o
crietmanbHOCTH 21.05.04 N'opHOe feo.

2 MecTo JUCIMILTHHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl MOTOTOBKH
crenuaMcTa

MuctrinHa «®Pu3KKa TOpPHBIX MOPOJ» BXOAWT B 6a30ByI0 yacTh Osioka 1 obpa3oBaTe/bHOM
TIPOTPAMMBI.

Iyt u3yueHust AUCLUTUIMHBI HE0OXO0[UMbI 3HaHHS (YMeHUs, B/lajIeHus1), ChOPMHUPOBAHHbIE B
pe3y/ibTaTe U3yueHHst TaKMX JUCLIMTUTHH KakK «Pu3smka», «MaTeMaTKa», «['eoorus».

3HaHMs (yMeHUs, B/IaJieHWs1), TOJIyUYeHHbIe TIPU W3yUeHWM [JJaHHOW AWUCILMIUIMHBI OyayT
HeoOXOZMMbl TIPM OCBOEHHe [UCHUIUINH: «['eOMexaHWKa», «YTIpaB/ieHWe TeOMeXaHUUeCKUMHU
nporieccamMmu», «IMCTaHLIMOHHbIE METO/Ibl 30HJUPOBAHUS 3eMJTH».

3 KomnereHuuu obyuaromierocs, popmupyemMbie B pe3y/ibTaTe 0CBOCHHS JUCIUIIHHBI
U I/IaHUPYeMble pe3y/IbTaThbl 00yueHust
B pe3synbTaTe OCBOeHMs [JUCLUILIMHBI «DPH3MKa TOPHBIX IMOpPOA» OOyUaroIIUiCs A0/DKeH
00/1a/1aTh CIeAYIOIUMUA KOMITeTeHIMSIMU:

CTPYKTYpHBIM 3/1eMeHT

YpoBeHb 0CBOEHUSI KOMIETeHLIUN
KOMITIeTEeHLIUH

OIIK-4 roToBHOCTBIO C eCTeCTBEHHOHAYYHbIX MO3ULUH OLIeHUBATh CTPOeHHEe, XUMUYECKUH U
MHHepa/IbHbIN COCTaB 36MHO# KOpPbI, MOP(0/10rnyecKre 0CO0eHHOCTH U reHeTHYeCKHe THIIbI
MeCTOpPO)K/JeHHH TBep/bIX MO0/Ie3HbIX UCKONaeMbIX IIPH pellleHUH 3aAay N0 parjMoHa/TIbHOMY
M KOMIIEKCHOMY 0CBOEHHIO Ire0peCcypCHOro InoTeHnyasaa Heap

- MeTo/ibl U3yueHUsI COCTaBa U CTPOEHHsI TIOPOJ;

- [TapaMeTpbI COCTOSIHUSI TTIOPOJHBIX MAaCCUBOB

- CBoiiCcTBa U K/IaCCU(PUKAI[UU TOPHBIX TIOPO/;

- [TapaMeTpbI COCTOSIHUSI TTIOPOJHBIX MAaCCHBOB;

- dusnueckre CBONCTBA TOPHBIX TOPO/| U MAaCCUBOB, METOZbI U
3HaTh CpeACTBa UX OTpe/e/IeHus;

- BnusiHue ¢u3nueckux Tojiell Ha CBOMCTBA TOPHBLIX TOPOJ U
MOPOJHBIX MaCCUBOB;

- ®u3nuecKre sSIBJIeHUs U TPOLIeCChl B IOPOAHBIX MaCCUBax;

- [ToBeieHusi TOPHBIX TTOPO/], B MPOL[eCCaX TOPHOU TeXHOJIOTHUH;

- ['opHO-TeXHOMOrMUeCKre CBONCTBA TOPHBIX TIOPO/I.

- IIpoBOAUTL WCHBITAHUSI TOPHBIX TOPOJ UM CTPOUTE/BHBIX
MaTepuasoB TIPU UCC/IeJOBaHUU UX (U3UKO-MeXaHUUeCKUX

CBOWCTB:

- OcCyllecTB/sATb  HallpaB/ieHHOe W3MeHeHHWe CBOMCTB U
YmMmeTb COCTOSTHME TOPHBIX TIOPO/] U MaCCHBOB;

- OrnpegensiTb TOPHO-TEXHOJOTUYECKWE CBOMCTBA TOPHBIX

TIOPOA;

- OripefiensiTh JIOTHOCTHBIE, B/IAYKHOCTHBIE U (PU/ILTPALIMOHHBIE
T0Ka3aTesield TOPHBIX MOPO/I.

Bnagetsb - HaBbIKamMu COBpeMeHHBIX MeTO/I0B UCC/Iel0BaHus (PU3NUeCKUX
CBOMCTB FOPHBIX [TOPOJ;

- HaBblkaMy OLIeHKM BJIMSIHUSI CBOWCTB TODHBIX IIOPOJ U
COCTOSIHMSI TIOPOZIHOTO MAacCHMBa Ha BBIOOD TEXHOJIOTHM U




CTPYKTYpHBIM 3/1eMeHT

YpoBeHb 0CBOEHUSI KOMIETeHLIUH
KOMITIeTEeHLIUH

MeXaHu3al[ui  pa3pabOTKh  MECTOPOXKIAEHWH  TI0JIe3HbBIX
HICKOTIaeMBbIX.

ITK-16 roToBHOCTBHIO BBINIO/IHATH JKCIIePUMeHTa/IbHbIe U J1a00paTopHbIe HCC/Ie0BaHHUs,
HHTEpPNpPeTHPOBATh N0/IyYeHHbIe pPe3y/ibTaThbl, COCTAB/IATh U 3alMIATh 0TYeThI

3HaTh - OCHOBHBIe OTpe/ie/ieHus U TTOHSITUSI CBOMCTB FOPHBIX MOPO/,
- OCHOBHBIE METOZIbI SKCITIEPUMEHTA/TbHBIX U JTaD0PaTOPHBIX
WCC/IeZIOBaHUM CBOMCTB TOPHBIX MOPO/,

- 3aKOHOMEPHOCTH M3MeHeHUs CBOMCTB FOPHBIX MOPO/, B
riporiecce pa3paboTKU MeCTOPOX/eHU

YMmeTs: - OLleHMBATh T0J/IyUYeHHbIe SKCIIepUMeHTasIbHble JJaHHbIe

- [IpumeHsTHL TabopaTOpHbIE METO/bI UCC/IeJOBAaHUM FOPHBIX
TIOpO/], /I71s1 pellieHHsI TUTIOBBIX 3aflau TOPHOTO TIPOU3BO/ICTBA
- [IpyMeHsITh MeTO/Ibl aHa/TM3a U 00PabOTKM JAaHHBIX
9KCTIePUMEHTa/IbHBIX ¥ Ta00paTOPHBIX UCC/IeIOBAHUS B
npogeCcCUOHA/ILHOM JesiTeNTbHOCTU

Bnagets: - TepmuHonorveli B paMmkax (pr3UKy FOPHBIX MOPOZ,

- HaBbIKamu 00pabOTKY TIO/TyYeHHBIX JIaHHbIX, COCTABJISATh U
3alMIIAaTh OTYeThI

- CoBpeMeHHbIMU KOMIT/IeKCcaMy 000py/ioBaHust /i/1si coopa 1
00paboTKM JaHHBIX O COCTOSIHWU U COCTaBe TIOPOHBIX MaCCHBOB




4 CTpyKTypa U cofiep)>XaHHue JUCHMILINHBI
OO111as1 TPYA0€MKOCTh AUCLUTIIMHBI COCTaB/sIeT 3 3aueTHbIX eAuHML] 108 aKaz. yacoB, B TOM UHC/IE:
— KOHTakTHas pabora — 8,6 akaj. 4acos:

— ayauTopHas — 6 akKa/|. 4yacoB;

— BHeayJUTOpHas — 2,6 aka/i. 4acoB

— camMocTosiTebHast pabota — 90,7 akajl. 4acos,;

— TIOATOTOBKA K 3K3aMeHy — 8,7 akaz,. yaca.
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1. O0uue cBefieHusi 0 GU3NKa FOPHBIX | 3
Mopoj
1.1. Wctopusi pa3BuTusi (PU3UKU TOPHBIX| 3 8 CamocrositennbHOe  u3yyeHue| TecTupoBaHue OIIK-4
TopoJ, yueOHOM u Hay4YHOM 3yB
JIUTEpaTypbl
1.2. MuHepanbHO-TIeTporpaguyeckue 3 10,25 8 CamocrositenbHOe  usyveHue| TectupoBaHue OIIK-4
OCHOBBI (PU3UKH TOPHBIX MOPOJ, yuebHOM u Hayu4HOU 3yB
JIUTEPATypbl
Hroro no paspeny 3 10,25 16 |CamocrosiTesibHoe u3ydeHue KoHTposbHas paGora
y4e0HoH " HAyYHOH
JIMTepaTrypbl
2. DU3UKO-TEeXHO/IOrHYecKHe 3
napaMeTpsbl FOPHBIX OPOJ,
2.1.  Mexanuueckue  cBouctBa u| 3 [0,25] 2 8 [ToaroToBKa K Js1abopaToOpHO-|3alura naboparopsoii| OITK-4
TIPOLIeCCHI B TOPHBIX MTOPOJAx MPaKTUYeCKOMY 3aHATUIO paboThI 3yB
ITK-16
3yB
2.2. AKycTuyeckue cBovcTBa M nporjeccol | 3 | 0,25 8 CamocrositenibHOe — usydeHue|TecTrpoBaHue OIIK-4




AynurtopHas g s
KOHTaKTHast S 2 <
pabota 2 % dopma TeKyLjero KOHTpons | £ =
Pa3pnen/ rema 9 | (B akap. yacax) f[:: o 'g Bup camocTositennbHOM yCIieBaeMOCTH U E 5 EJ
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B FOPHBIX I10pOJax yueOHOMH U Hay4HOU 3yB
JITepaTypsbl IIK-16
3yB
2.3. TerioBele CBOWCTBAa W IIpOLieCCHl B| 3 8 CamocrostencHOe  usyveHue| TectupoBaHue OIIK-4
TOPHBIX ITOPOJAX yuebOHOMH v Hayu4HOU 3yB
JITepaTypsbl [1K-16
3yB
2.4.  DnekTpuueckhe  cBoucTtBa  u| 3 8 CamocrositenbHOe  usyveHue| TectupoBaHue OIIK-4
TIPOLIeCCHI B TOPHBIX MTOPOJAx yuebHOM v Hayu4HOU 3yB
JITepaTypsbl [1K-16
3yB
2.5. MarauTtHble CBOMCTBA M MpoOLeCcchl B| 3 8 CamocrositenibHOe  usydenue|TectrupoBaHue OIIK-4
TOPHBIX [10POAAx yuebOHOM U Hay4YHOH 3yB
JIATepaTypbl IIK-16
3yB
2.6. PaguanoHHbBlEe CBOMCTBA TOpHBIX| 3 8 CamocrositenibHOe  usydenue|TectrpoBaHue OIIK-4
TIOpO/i yueOHOM u HayYHOM 3yB
JITepaTypbl IIK-16
3yB
Hroro no paspeny 3 105| 2 54 |CamocTtosiTeibHOe u3yueHue KoHTposibHasi paboTa
y4eOHO# " HAy4HOU
JIMTepaTrypsbl
3. ®u3nuyeckue nNpoLecchbl TOPHOro 3
NPOM3BO/ICTBA
3.1. 'opHO-TexHOI0rHUecKue 3 10,25 2 8 [TogroroBka K sabopaTOpHO-|YCTHBIM OMPOC OIIK-4
XapaKTepPUCTUKU FOPHBIX [TOPOJ, NIPaKTAYECKOMY 3aHATUIO 3yB




AynurtopHas
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[TK-16
3yB
3.2. Ilpoueccel mosnydyeHuss uHpopmariu | 3 8 CamocrositenbHOe  u3yyeHue| TecTupoBaHue OIIK-4
0 CBOMCTBAX, COCTaBe U COCTOSIHUU yueOHOM u Hay4YHOU 3yB
MacCHBOB F'OPHBIX NTOPOJ, JIUTepaTypbl [TK-16
3yB
3.3. ®usuKo-MexaHUuUeCcKWe CBOMCTBa| 3 4,7 |CamocrositesibHOe  u3ydeHue|TecTrpoBaHue OIIK-4
MacCHBa U pa3pbIX/IeHHBbIX TOPHBIX ITOPOJ, yueOHOM " Hay4HOU 3yB
JIATepaTypsbl I1K-16
3yB
Hroro no paspeny 3 10,25 2 20,7 |CamocTtosTenbHOe wu3ydyeHue KoHTposibHas padora
y4e0HoH U Hay4HOU
JIMTepaTypbl
Htoro no Kypcy 3 2 2 2 IToaroroBka K 3K3aMeHy JK3aMeH
WToro no gucuumivHe 3 2 2 2 90,7




5 O6pa3oBarebHbIe U HH(OPMALHOHHBIE TEXHO/IOTHH

[y peanu3aly npeyCMOTPeHHbIX BU/I0B yueOHOW paboThl B KauecTBe 0Opa3oBaTebHbIX
TEXHOJIOTUA B TIPernofaBaHUU [UCLUIUIMHBI «®U3MKa TOPHBIX TIOPOJ»  HCIOJIB3YIOTCS
TPaZULIMOHHAsI TEXHOJIOTUsSI U TeXHOJIOTHsI TIPobieMHOr0 0OyueHus!.

[lepesaua HEOOXOAWMBIX  TEOPETMUYECKUX 3HaHMM U (OPMUPOBaHWE OCHOBHBIX
npeJlocTaB/ieHut Mo Kypcy «®usuKa TOpHBIX IIOpOJ» MPOUCXOJUT C HCIOJb30BaHUEM
MYJIbTUMEUIHOTO 000pYy/10BaHUS.

Jlekiijum MpPOXOAAT B TPajULMOHHOW (opme, B (opMme meKLM-UH(QOpPMaLUs, JeKLIUi-
KOH(epeHIUH, JeKLMi-KOHCY/IbTalMii W TIPOOJIeMHBbIX JeKuuii. TeopeTHueckuii Marepuasn
W3/IOKeHHbIA ¥ OOBsCHEHHBIM  CTyJeHTaM Ha  JeKIUAX-UHGQOpMalUsiX,  TOJJIEXKUT
CaMOCTOSITeJIbBHOMY OCMBIC/IEHHIO W 3allOMMHAaHUIO. TeopeTHueckuil MaTepuan Ha IpoO/IeMHBIX
JIEKLUSIX SB/ISIeTCS pe3y/bTaTOM YCBOEHMs TI0/IyuyeHHON WH(OpMali TOCpeCTBOM I0CTaHOBKU
npo6IeMHOT0 BOTIpOCAa M TIOMCKA IyTel ero peineHus. Ha JIeKIUSX — KOHCY/IbTaLUSX HM3/10)KeHUe
HOBOT'O MaTepuasa COINPOBOXK/AeTCsl [IOCTAHOBKOW BOIPOCOB M AMCKYCCHel B ITOUCKAax OTBETOB Ha
3TU BOIIPOCHI.

[lpy TIpOBeJeHWM TIPAKTMUYECKUX 3aHATHH UCIOJMB3yIOTCS paboTa B KOMaHAe U
TPaJULMOHHBIM CEMUHAP.

CamocrosiTenbHasi paboTa CTUMYy/JMpyeT CTY[EeHTOB B TIpoLiecce TMOATOTOBKU [IOMAIIHUX
3a/laH1M U [OK/Ia[0B [/Is1 NPaKTUYeCKUX 3aHATUM 1P MOATOTOBKE K UTOIOBOM aTTeCTaljiu.

6 YueOHO-MeTOANMYECKOE 00ecrieyeHHe CaMOCTOATETbHOH PadoThl 00yYarIUXCs
IlepeueHb /1a00pPaTOPHBIX U MPAKTHYECKUX PadoT

OmnpefienieHrie 06b€MHOM MacChl TOPHBIX TTOPOZ, Ha 00pa3sijax MpaBUIEHOM (HOPMBI
OnpepeneHvie 00beMHOM MacChl TOPHBIX MOPO/] TUAPOCTaTUUECKUM B3BelllBaHUEM
Omnpeienenre yie/bHOM MacChbl TOPHBIX ITOPOJ, TMKHOMETPOM
Onpepenenve yJeibHONM MacChl TOPHBIX TTOPOJ, 10 00beMy BbITeCHEHHOM KUAKOCTU
OnpeziesieHre MOPUCTOCTH U KO3(PULIEHTA TOPUCTOCTH TOPHBIX TIOPOJ,
OmnpefienieHye 1pe/iesia MPOYHOCTY TOPHBIX ITOPOZ, ITPU CKaTHUKM 3KCIIPeCcC MeTO0M

7. OnpezieneHue npefiesia MPOYHOCTH TOPHBIX TIOPO/, TIPH CXKaTHX Ha 00pa3ijaX MpaBU/IbHOM
(opMbI

8. Omnpepenenue npegesna MPOYHOCTY FOPHBIX [TOPOJ, ITPU PacTsHKeHUN

9. IlocTpoeHue nacropTa NPOYHOCTH FOPHBIX ITOPO,

10. OmnpepeneHue KperocTy FOPHbIX MOPOJ,

AW

KonTposbHasi padora
Bapuaum 1

1. Ha3osume ocHO8Hble munbl nopod Uu pyod, paspabambléaemblX GaWUM 20PHbIM
npeonpusimuem.

2. Hcnonb3ys saumepamypy, onpeodeaume CKOpOCMb pACNpOCMPAHeHUsl NpOOO/bHbIX U
nonepeyHbIX ynpyaux 60/H 8 20pPHbIX NOPOOAx 0/151 MeCMOPOXCOEHUsl 8AULe20 NPeOnpuUsIMUsL.

3. Hmelom au 3HaueHue 3/1eKmpuveckue U MdA2HUMHble CB0UCMed 20PHbIX NOpOO0 8
MEeXHO/N02U4eCKUX Nnpoyeccax, npou3eooumblx Ha eawem npednpusmuu? Ecau Hem, mo eawe
MHeHUe 0 803MONCHOCMU UX UCNO/b308AHUS 8 NPOYECCaX 20PHO20 NPOU3800CMed.

4. Onuwume 2udpasauyeckue U 2a300UHaMu4ecKue ceolicmea 20pHbIX nopoo. IlosicHume,
KAK U 20e OHU YyuUmbl8aromcs Ha KOHKPemHOM npumepe 8auie2o0 npeonpusimusi.

5. TpaduyuoHHble u HempaouyuoHHble cnocobbl 8030elicmeusi Ha 20pHble NOPOObl C Ye/bio
UX paspyuwleHusl U 803MOHCHOCMb UX NPUMEHEeHUsl Hd 8aulem npeonpusimuu.



Bapuaunm 2

1. Hazosume ocHO8Hble munbl py0 U nopod, paspabambieaemble GAWUM 20PHbIM
npeonpusimuem. Kakue u3 yKa3aHHbIX 8amMu nopoO0  0CadOyHble, MemamopgpuyecKue,
Mazmamuyeckue? Kakue CKa/ibHble, C8513Hble, pblX/ble?

2. Kakue 3nekmpuyeckue c80lCmMBa 20pHbIX NOPOO, CAA2AOWUX MECMOpOXCOeHue 8aule20
npeonpusimusi, 8am useecmubl? Ecau Hem, mo no /AumepamypHbIM UCMOUHUKAM NPUMEPHO
yKaxcume B03MOJMCHbIU NOpsI0OK 3mux ceolicme. /lalime kaaccugukayuro 20pHbIX NOpPoO No
ge/uyUHe 3/1eKmpu4eckoli NposoouMoCcmu U OOBSICHUME PAsHylo 3/1eKmpuuecKylo npogoouMOCMmb
20pHBIX NOPOO C NO3UYUU K8AHMOBOL meopuu.

3. Ykadicume 3HaueHue peosno2uueckux ceoticme 20pHbIX NOPOO 0/151 peweHusl 3a0ay 20pHO20
npousgoocmea. I[Tokadxcume Ha KOHKpemMHbIX NpUMepax 8awie2o npeonpusimusl.

4. Kakoea ces13b MedHcdy CKOpOCMbIO ynpyaux 80/H 8 20pHbIX NOpooax u mooynem FOnea?

5. Onuwwume cywHocmb 3/1€KMPOMA2HUMHO20 cnocoba pasdenku Hezabapuma Uu
803MOJCHOCMb €20 NPUMEHEeHUs1 Ha 8aulem npeonpusimuu.

Bapuanm 3

1. Hazosume ocHO8Hble munbl py0 U nopod, paspabambleaeMblX GaUUM 20PHbIM
npeonpusimuem. /lalime xapakmepucmuky 8auie20 MeCmopo*cOeHUsi C02AACHO €20 2eHe3UCY.

2. Ykadxcume u3gecmHble 8aM nokazameau npedeno8 NPOYHOCMU HA —Ccicamue,
pacmsceHue, cogue, uz2ub 0151 nopood, caazaruwjux mecmopodicoeHue sawe2o npeonpusamus. Ecau
Hem, mo, NO/Mb3ysICb AUMepPAmMypHbIMU UCMOYHUKAMU, NPUMEPHO onpeodeaume ux.

3. Onuwume OCHOBHble napamempbl Kaudecmea uckonaemblx yenel. FHcnoab3ogaHue
aKkycmuueckux ceolicme 0151 npogedeHuUsl 0NepamueHo20 KOHMPO/S 30/IbHOCMU KAMEHHbIX ya/ell.

4. H3eecmHbl /U mennoseble ceolicmea nopod Ha eawlem npeonpusmuu? Ecau Hem, mo
omblWjume ux npuMepHble 3HAYeHUsl 8 AUMepamypHblx ucmouHukax. Kakoe enusiHue Ha mennosble
ceolicmea 20pHbIX NOPOO OKA3bl8AIOM nopucmocmb U eaaxcHocms? Tlokadxcume Ha KOHKPemHbIX
npumepax.

5. K kakomy knaccy no 6ypumocmu omHOCAmMcsi nopoobl 8aie2o npednpusimus, onuwiume
MemoObl ee onpeodeneHus ?

Bapuanm 4

1. Hazosume ocHo8Hble munbl py0 U nopod, paspabambieaemble GAUWUM 20PHbIM
npeonpusimuem. Ykaxcume cpeoHuUll MUHepaabHbIlU cOcmas 3mux nopoo, pyo U Ux CmpoeHue.

2. ObwsicHume, Kak U3meHsiemcsi CKOpoCmb NpoOO0/bHbIX U NONepeyHbIX 80/H, MoOyab FOHea
u ko3¢ppuyuenm Ilyaccona npu Hazpese nopod 0o memnepamypbi ebiwe 300°C?

3. Kakue memoObl u npubopbl 80/H U38eCMHbI 051 onpede/neHus Kpenocmu u abpasusHocmu
20pHbIX NOpo0 8 /1abopamopHbIX U Npou3soocmeeHHblX ycaosusix? Ilpusedume abcontomHble
3HaueHusi Ko3gguyueHmos Kpenocmu u abpa3uBHOCMU OCHOBHbIX MUNO8 NOpod U pyo
MeCcmopoxcOeHus 8awie20 npeonpusimusl.

4. ObwvscHUMe, KAk eausiem niomHocmb nopod Ha modyab FOHea, Cmokca, 8cecmopoHHe20
cocamusi, OOHOCMOPOHHE20 CHCAmus, KAk usmeHsiemcsi koagpguyuenm IlyaccoHa ¢ yseauueHuem
memnepamypbl? IIpugedume npumepbi.

5. K Kakomy Kaaccy no 63pbleaemMocmu OMHOCAMCSA nopoobl 8aule20 npeonpusimus,
onuwiume memoobl ee onpeoeneHus ?

Bapuanm 5

1. Hazoeume ocHO8Hble munbl py0 U nopod, pa3pabambigaemble BAUWIUM 20PHbIM
npedonpusimuem. Kakue ¢puzuueckue ceolicmea smux nopoo u pyo 8am u3eecmHbi?



2. Kak ocyuwjecmensiemcsi nepedaua menia 8 OOHOPOOHbIX meepoblx Cpedax CO2AdCHO
cospeMeHHOll meopuu menionpogooHocmu ? /lamb onpedeneHue memnepamyponpogooHOCMU.

3. CneyuasnbHble 20pHO-mexHo/MO2UYECKUe nokasameau nopod (meepoocmb, XpYyNnKOCMb,
opobumocmb, 83pbleaeMocmb) U UX pOAb 8 npoyeccax 20pHO20 npouzeodcmed. IlosicHume Ha
npumepe gawie2o npeonpusimusi.

4. Ykascume de¢popmayuoHHble xapakmepucmuku nopoo u pyo, pazpabambleaemblx 8auiuM
20pHbIM npeonpusmuem.

5. Onuwume ceolicmaa, onpedesstowjue ycmotiuueocmb 60pmoe Kapbepos U omeasnos 0/s
nopoo pasAuYHbIX MUNOE.

Bapuanm 6

1. Hazosume ocHO8Hble munbl py0 u nopood, paspabambieaeMblx 8aWIUM Npeonpusimuem.
Onuwiume mpewjuH08aAMOCMb 20PHbIX NOPOO 8aUIE20 MECMOPOHCOeHUSI U MemooObl ee onpeoe/eHUsl.

2. Kakue cpusuko-mexHuueckue Xapakmepucmuku 20pHbIX NOpOO,  CAA2aOWjux
MecmopoxcOeHue eawe20 npeonpusmusi, eam usgecmHbl? Ecau  Hem, mo, noab3ysch
/lumepamypHbIMU UCMOYHUKAMU, NONbIMaiimech ux onpeoeaums.

3. ObwsicHume, umo eausiem HA CKOPOCMb pACNPOCMPAHEHUs ynpyaux 60/MH 8 MmeepobixX
cpedax? Ymo enusiem Ha usmeHeHue Ko3¢guyueHmoa 3amyxaHusi, N0210WeHUsl, 2e0MempuUYeCcKo20
pacxodcoeHus? [Jlatime noHsimue akycmu4ecKkoll #ecmKocmu 20pHbIX NOPOoO.

4. Ymo makoe npouHOCMb 20pHbIX NOpPOO, ee cpusuyeckas npupooa? Kakoe enusiHue Ha
NPOYHOCMb 20pPHBIX NOPOO 8awle20 20PHO20 Npednpusimusi OKasbleaem MUHepAAbHbIU COCmas,
nopucmocma, 81aXcHOCMb, memnepamypHbll ¢pakmop? IIpugedume KOHKpemHble npumepbil.

5. Bblemka, MexaHuueckoe omoesieHue nopoo0 0m mMaccuséd, 3KCKasupyemocma.

Bapuaum 7

1. Hazosume OCHOBHble munbl py0 U nopood, paspabambleaeMblx 8aUM npeonpusimuem.
Jaiime kaaccugukayuro mMuHepano8 eawlezo MecmopoxcoeHusi no xumuueckomy cocmasy. Umo
makoe akyeccopHble MuHepasbl? Mx 3HaueHue 8 HQqpOOHOM Xo3silicmee.

2. Kak enusiem cooepiicaHue dcene3a 8 pyoe u memnepamypHblil (pakmop HA MazHUMHble
ceolicmea 20pHblx nopod? ObwsicHUMe, o0b6s3amenbHO AU peppomazHUMHble NOPOObl OONAHCHBI
XOpOWo Npo8oOUMb 31eKmpuyecKuli mok?

3. Onuwume Haubonee uzeecmHble MemoObl U mexHUYecKue cpedcmea onpeoesneHusl 20pHO-
MexHOo/102U4eCcKUX XapaKkmepucmuk 20pHbIX NOPOO 8 1aO0PAMOPHBIX YCA0BUSIX.

4. Kakoe enusHue o0Kasbl8arom XxapakmepucmuKku paspblX/1eHHbIX 20PHbIX NOpPOO Ha
omeasnoobpasosaHue, CKAAOUpOBAHUE NO/ME3HO20 UCKONAeMo20 U  MpAHcnopmuposadue?
IIpusedume npumepb! u3 pabomsbl 8awie20 npeonpusMmMusl.

5. [lpobsaeHue u usmenbueHue noae3HO20 UCKONAaemo20 8 OpobuIKax u MeabHUYax, 3ampambl
5Hep2uu Ha OaHHble NPOYeccChl.

Bapuaum 8

1. Haszosume OCHO8Hble munbl py0 U nopood, paspabambleaeMblx 8aUM npeonpusimuem.
Kakue kaaccugpukayuu 20pHbIX NOPOO NPUMEHSIIOMCSA HA 8awlemM npednpusimuu ?

2. Kakue nabopamopHble u HamypHble MemoObl NPUMEHSIOMCA y 8ac Ha npednpusmuu 01
onpedeneHus (pu3UKo-mexHU4ecKUX napamempos nopoo?

3. Kak eaustom HAa npouyHOCMHble C80LUCMBA 20PHbIX NOPOO CKOPOCMb NPUAOHCEHUS
Ha2py3KU U HaNpsiJjceHHoe cocmosiHue nopod? I[Ipugedume npumepbl.

4. I'de u Ha Kakux npoyeccax eawle20 npeonpusimusi bl hpedaoxicuau Obl UCNOAb308aMb
mensiogoe go30eticmeue Ha nopody? Ymo 051 a3moeo HydxicHo ? Bydem au peHmabenbHO ?



5. IlepemeujeHue 20pHbIX nNOpPoO, nokasamenb MPYOHOCMU U MPAHCNOPMUPOBAHUS,
83pbl6HAsA 00CMABKA pyobl.

Bapuaum 9

1. Hazosume OCHOBHble munbl py0 U nopood, paspabambleaeMblx 8aUM npeonpusimuem.
Kak u & kakoli mepe ¢usuko-mexHuueckue cgolicmea smux pyo0 U nopoo UCNO/Ab3yIOMCA y 8ac Ha
npakmuke ? IIpusedume KOHKpemHble npumepbl.

2. Kakum 06pasom Ha npakmuke MOX}CHO UCNO/Mb308aMb OmMauyue 8 CKOPOCMSX ynpyaux
80/H 8 PA3/1UYHbIX 20PHbIX NOPOOAx?

3. Ilowamue 06 21ekmpuueckoli noaspusayuu. Ilpu kakoli —memnepamype
ce2Hemos/ieKmpuKu mepsitom ceoto noaspusayuto ? Ilpusedume npumepblt.

4. Kakoe e1usiHue 0Kasbleaiom MexaHuuecKkue ceolicmeda 20pHbIX NOPOO HA NPOeKMuUpO8aHue
20pHO-MEXHO/N02UYeCKUX Npoyeccos8, Ha KOHCMPYUPOBAHUEe U UCNO/Ab308AHUE 20PHbIX MAWUH U
MexaHu3mMos 8 npousgoocmee?

5. Tepmuueckuli cnocob OypeHus u paspyuwleHuss Heeabapuma U 603MOXMCHOCMb UX
NpUMeHeHUs1 Ha eaulem npeonpusimuul.

Bapuaunm 10

1. Hazoeume OcHo8Hble munbl py0 u nopoo, papabambl8aembiX 8AWIUM Npeonpusimuem.
Bbideaume u Oalime Xapakmepucmuky OCHOBHbIM NOpo000OpasyrWuM MUHepalam edaule2o
MeCcmopoH#COeHUsl.

2. Uem obycnoeneHbl omauyusi 8 (pu3UKo-mexHuU4ecKUux ceoticmeax u nosedeHue nopoo 8
obpasyax u mMaccuge, a makdxice Maccusa 20pHbIX NOPOO U PA3PbIX/AeHHOU 20pHOU MACChI?

3. Kak Ha npakmuke ucnoib3ylomcsi paziuuue 8 00seMHbIX U YOe/lbHbIX 6ecax 20pHOl
nopoobl U MUHepaa08, d Makice 3Hauume/bHAasl pasHUYyd 8 NIOMHOCMU NO/e3HO20 UCKONAeMo20 U
nycmoti nopoobi?

4. Kak nodpasdessitomcsi no uacmome ynpyaue KoaeOAHUs, pAcnpocmpaHsoujuecs 8
meepoblx cpedax? Kakue memooObl 8 Hacmosiujee 6pemsi NpuMeHsilomcsi 0/ onpeoeneHusl
akycmuuecKux napamempog ynpyaux Koaebauii?

5. B Kakux c/yuasx npumeHsitomcsi 2eomexHos02uueckue memoobl O000bluU NO/e3HbIX
ucKonaemblXx.

TecToBbIH KOHTPOJIb

1. K okuciam oTHOCATCA?

[Tuput

D ro0puUT

I'ematur

MyckoBuT

2. K cynbugam otHOCAT?

XanbKo3uH

Kymipur

lanut

CuibBUH

3. HasoBuTe pa3mep 3epHa CpeJjHe3epHUCTON CTPYKTYpPBbI?
o 0,1 mm

o 0,2 mm

Mo 0,25 mm

Ho 0,5 mm

4. Ha3oBurte pa3mep 3epHa B MeJIKO3ePHUCTOM CTPYKType?



3epHa pa3/MuMMbl JULIb [1PU yBEJTUYeHUN

o 0,1 mm

o 0,2 Mmm

Ho 0,25 mm

5. ITops! BemmunHOW 50 MKM OTHOCATCA?

CyOkanunsipHbie

Kanunsipuelie

CBepxKarnu/isipHble

6. CpesHue MHUHepa/bl UMEIOT IVIOTHOCTh?

2000-3000 kr/m*

2500-3000 kr/m*

2000-4000 kr/m*

2500-4000 kr/m*

7. PaccrosiHre MeXX/ly TpelljiHaM{ BTOPOTO TIopsiika KosiebieTcs?

10°%-10° m

10°-10° m

10*-10" m

10"-10° m

8. MakcumasbHasi TMTPOCKONUYHOCTD 3TO?

Crioco6HOCTb TOPHOM TIOPO/IbI TOKPBIBATHCS TJIEHKOM JKUAKOCTH

HawnboJibIliee KOJTMUECTBO B/Iard, KOTOPOe CIIocoOHa aficopOUpoBaTh Ha CBOeH TTIOBEPXHOCTH
ropHasi mopoja

KonnuecTBo BO/IbI, y/iep)KUBaeMOM CHIaMy MOJIEKY/ISIPHOTO TIPUTSDKEHUST

9. CriocobHOCTBL TIOPOABI MPOITyCKaThb CKBO3b Ce0s1 XKUAKOCTH?

[IpoHuLiaeMoCTb

Bogootnaua

®ubTpalys

ObmnemHast B1aroeMKOCTb

10. HanpskeHreM HasbIBarOT?

[ToBepXHOCTHas! MJIOTHOCTh BHYTPEHHUX CUJT

MakcuMarbHasi KpUTHYecKast Harpyska

Cuia fiericTBytO11jasi B HarlpaBJ/ieHWH JBYX Ocel

11. Ha3oBuTe nipejiesibl U3MeHeHUs Ko3dduirenTa [lyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Mopynem FOHra Ha3biBatOT

Ko3dduripeHT nponopLivioHaabHOCTU MeX/ly HOpMa/IbHbIM HalpspKeHUeM U
COOTBETCTBYIOLL[el NIPOZOIbHON yIpyrou fedopMariyien.

Ko3a¢duripeHT nponopLivioHaabHOCTU MeX/ly OTHOCUTEeTbHOU MPOJ0IbHOM U OTHOCHUTE/IbHOU
ToTepeyvyHoM yrpyrou egopmaruei.

[TocTeneHHbIM pocT AedopMariu MpyU MOCTOSIHHOM HampshKeHUH

13. KoaddurpeHT NporopLyoHaibHOCTHA MeXKY KacaTe/TbHbIM HarpskeHUeM 1
COOTBETCTBYHOLeN Aedopmariyeit?

Mopayns FOHra

Mopyns caBura

Kosdpdurment [Tyaccona

Mogynb gedopmariyu

14. Peonorrueckasi Mojie/ib YIpyro-Bs3K0W cpe/ibl?

Teno Makcsesia

Teno I'yka



Teno bunrama-IIIBenoBa

Teno KenbBuHa-doiirra

15. Penakcanys HarpsbkeHUH 3T0?

SIBieHre obpaTHOe T0J13yUecTu

ITpoyHOCTE OPOJ, COOTBETCTBYIOLAS TOM WIA UHOU JJINTEIbHOCTH BO3/eUCTBUSI Harpy3KU

fIBneHue nocTeneHHOro pocra JedopMaruii

16. YipTpasByKoBble BO/IHbI UMEHOT 4aCcTOTY?

Ho 20 I'g

20-20000 I'y,

bosiee 20000 I'y,

Bosee 10 I'y

17. Tlpou3BefieHre MIOTHOCTH MOPO/bl HA CKOPOCTH MPO/I0JIbHOM BOJIHBI B HEM 3TO?

Koaddurment 3atyxanus

HobpoTHoCTh

[leKpeMeHT 3aTyXxaHus

AKyCTHhUecKas )XeCTKOCThb

18. Tun Tena0npoBOgHOCTH, TIPU KOTOPOM TPOMCXOAUT JU(Qy3us cpejHell KUHeTUUeCKon
SHepruu?

OJIeKTPOHHAs

Nonnas

DOoHOHHasA

19. K penakcaliioHHOM T0JisIpyU3aljii OTHOCSIT?

JurosibHas

MaxkpocTpyKTypHas

Vonnas

OJIeKTPOHHAs

20. BesmMumHa 1 HaripaBJ/ieHYe IelCTBHASI MarHUTHBIX CHJI B BAKyyMe Ha eJUHULY MarHUTHOU
Macchl 3T0?

Nupykuus

MarsuTHas pOHMLIaeMOCTb

MarHuTHast BOCIIPUMMYHBOCTD

HanpspkeHHOCTB

21. I'lo BesTMUMHE 3/1EKTPONIPOBOAHOCTH TTOPOBI OBIBAOT?

JW3/1eKTpUKU

JramarHeTuku

[TapamarueTuku

OJIeKTPOIIPOBOVIMbIe

22. CraTruecKasi TBepPAOCTb MIACTUYHBIX [TOPOJ, OTpe/ie/isieTcsi MeTOA0M?

Poksesnia

[Topa

bapoHa

[IpeitHepa

23. CKOJ/IbKO y/JapOB ZI0MyCKaeTCst TIPU oTipeZiesieHrnH K03 duijpieHTa KpernocTu B crocobe
TOJITYeHUs?

5-10

1-20

10-15

3-15

24. Kakoe cpejHee pacCTOsiHWe MeXXy TpelljiHaMU B CpeJHeTpelMHOBaThIX 1opojax?

0,3-0,5™m

0,5-0,75m

0,5-1 M



1-1,5m

25. [ledpopmariyu rorepeMeHHOT0 CXKATHsI U pacTsbkeHUs1 00yC/IaB/IMBalOT paclpoCcTpaHeHHe?

[IpooJIbHBIX BOJIH

[TonepeuHbIX BOJIH

BonH Penes

Boux JIsiBa

26. EquHuLient y1e1lbHOTO BOJIHOBOT'O COTMPOTHB/IEHHUSI HA3bIBAOT?

Axyctnueckuii OM

AKyCTUUeCKUM UMIeZjaHC

AKyCTHUUeCKUU [1leKpEMEHT

obpoTHOCTD

27. OTHoleHue D/t Ha3bIBatOT

[leKpeMeHTOM 3aTyXxaHus

KosdduimeHT MexaHUUeCKHUX NnoTepb

AKyCTUUeCKUM UMIeZjaHC

BonHoBoe comnpoTyBiieHye

28. K ToueuHbIM ZiepekTaM B KpHCTa/lax OTHOCST

Bakancuu

BuHTOBBIE AMC/IOKALIMN

KpaeBble guciokanuu

ATOMBI BHeJpeHUs

29. 171 TIIMHUCTBIX TOPHBIX TIOPOZ, acopT IIPOYHOCTU UMEET BUJ?

ITpsimasi, mapasiesibHast 0cH abcLucce

[Ipsimasi, BBIXOASLAs U3 Hayasia KOOpAUHAT

I'unep6ona

[Tapa6osia

30. Mogyns FOHra usmepsiercs?

I1a

H

Krc/cm?

31. 3HaueHVe OTHOIIEHUSI CKOPOCTH MPOJIO/IBHOM BOJIHBI K CKOPOCTH TIOITEPEYHOU BOJIHBI /IS
PBIXJ/IbIX TIOPOZ?

1,7-1,9

1,5-14

13-500

CrtpeMuTcs K 6€CKOHEUHOCTH

32. 'opHble OPO/BI, Y KOTOPBIX yripyras AedopMars He3HauuTe/IbHa?

[TnacTruHbie

Xpyrikue

Yrpyro-xpyrnkue

33. Kakue mopozioo6pasytoiye MUHepasibl 3aHUMaroT 12% BepxHell uacTH 3eMHOW KOpPBI?

[TosieBble 1ITIATEI

Ksapn

Amdubosnbl

Cnrozibl

34. Crioco6HOCTh MOPO/, COTTPOTUBISTHCS AUCTIEPTUPOBAHUIO 10 BO3/IeHiCTBEM
JVUHAMHUUeCKON Harpys3kKu?

JpobumocThb

Kpenoctb

TBeppocTb

B3priBaemocCTb

35. [ImHa ripobera a-yyueli B BO3Ayxe



3-10 cm

500-1000 cm

10-200 cm

200-500 cm

36. Kropu Kak euHHULa U3MepeHust pajJuOaKTUBHOCTH ONpe/e/seTcs?

PaBHa umcny pacnazaroiyxcs B 1¢c atomoB B 1r paaus

CoOTBeTCTBYET paJiMOaKTUBHOCTH 1r mopozpl, Aaromero 10° pacragos B 1¢

PaBHa rpaMM-3KBHBajieHTy ypaHa Ha 1r 1opo/ibl

37. Koa(duiieHT KpernocTu n3MeHseTcst?

0,3-10

0,3-15

0,3-20

0,3-25

38. ITo Apo6UMOCTH TOPHBIE TIOPO/IBI JIENSTCS Ha?

4 xacca

S K/1accoB

6 K/1accoB

7 K/1accoB

39. Metopa JIrogBura 3akmrouaeTcs?

OmnpeienieHye 1ipe/ienia MPOYHOCTH TOPHBIX MOPOJ, [PU pacTshKeHWe MeTO/I0M pacKasbIBaHHUs
1aCTUH

OnpeieneHye 1nipe/ienia MPOYHOCTY TOPHBIX MOPOZ, [PU pacTshKeHWe MeTO/I0M pa3/iaB/IMBaHUs
LWIMHZPA

OnpeienieHye 1ipe/iesia MPOYHOCTY TOPHBIX MOPOJ, [IPU pacTshKeHWe MeTOI0M COOCHBIX
ITyaHCOHOB

OnpepenenHue npeziesia MPOYHOCTU TOPHBIX TIOPOZ, TIPU PaCTsDKeHHe MeTo/I0M ru3ruba 6anku

40. Kputepuu npounoctu Mapuorra?

KpuTepuit HauboIbIINX YIATUHEHUH

KpuTepuii HanbOMbIINX KacaTeTbHbIX HATIPSHKeHUH

Kpurepuii HanbObILINX HOPMAa/TbHBIX HaTPsHKeHUH

OHepreTUYeCKur KpuTepumn



7. O1jeHOYHBbIE CpPe/ICTBA /i/Is1 MPOBe/ieHUs1 IPOMe)XXYTOUHOM aTTeCcTaluu

a) Ilnanmn)

DyeMbI€ pe3y/IbTdThI 06y‘IEHI/Iﬂ 1 OI1€eHOYHbIE CPeACTBA /I MPOBeACHUA HPOME)KYTOHHOﬁ aTTecTalium:

CrpyxTyp
HbIU
3JIEMEeHT
KOMIIeTeH

ITnaHupyeMble pe3y/bTaThl 00yUeHUs

01051

OrjeHOUHBIE CpeJCTBA

OIIK-4 roTOBHOCTBHIO C €CTECTBEHHOHAYYHBIX MO3UIUIi OLleHHBATh CTPOeHHe, XHMUYEeCKUH 1 MUHEPa/IbHbBIH COCTaB 3eMHOH KOpPBbI, MOpP()0/I0rHuecKkue 0C00eHHOCTH
M reHeTHYecKHe THIIbI MeCTOPOXK/{eHHI TBep/bIX 0JIe3HbIX HCKONaeMbIX NIPU pellieHUH 3a/au 110 paijuoHa/IbHOMY M KOMIIJIEKCHOMY OCBOEHHI0 reopecypCcHOro
TOTeHIHa/Ia HeAp

3HaThb

- MeTo/ibl U3yueHHUsI COCTaBa U CTPOEHUs MOPO/I;

- [lapameTpr! COCTOSIHUSI TOPOAHBIX MaCCHBOB

- CBOMCTBA ¥ K/TaCCU(PUKAIAY TOPHBIX TTOPO/;

- [JapameTpr! COCTOSIHUS TTIOPOAHBIX MaCCHBOB;

- ®uspueckre CBOWCTBA TOPHBIX TIOPOZ W
MacCHBOB, METO/IbI U CPEZICTBA UX OTIpeZiesIeHus;

- BiusHue dusnueckux Tiosield Ha CBOMNCTBa
TOPHBIX TIOPO/] ¥ TIOPO/IHBIX MAaCCUBOB;

- ®u3nYecKue SIBJIEHUS U TMPOLIECCHI B TIOPOHBIX
MacCHBax;

- TToBefieHust TOPHBIX TIOPO/, B MPOLIECCAX TOPHOM
TeXHOJIOTHH;

- 'opHO-TeXHOIOrNUecKre CBOMCTBA FOPHBIX
TIOPOZ.

LoONIUT AW =
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ITepeueHb TeopeTHUeCKHX BOIIPOCOB K 3K3aMeHY:

AxycTtrueckue CBOMCTBa 00pa3L{oB rOPHBIX MOPO/.

ba3oBble pU3HMKO-TeXHUUECKUe ITapaMeTphl TOPOJ.

BusiHue BHELLIHUX T10/1el Ha TeIyIOBble U 3/IeKTPOMarHUTHbIe CBOKCTBA MOPO/.
BusiHue MUHepasbHOTO COCTaBa M CTPOEHUsI TIOPOJ, Ha UX TMPOYHOCTb.
BusiHue MUHepasibHOTO COCTaBa M CTPOEHUsI TOPOJ, Ha UX CBOMCTBaA.
BnusiHue cocTaBa U CTpOeHUsI TIOPO/] Ha UX yTIpyTHe CBOMCTBA.

Bnusinue yBia)KHeHHsI Ha TOPHbIE TIOPOJbI.

Bo3pelicTBue BHELIHUX MO/ HAa CBOMCTBA TOPHBIX TTOPOJ,.

Bs13K0CTb, IPOOMMOCTE ¥ aOpPa3UBHOCTD TTOPOZ,.

["opHbIe IOPOABI Kak 00beKT pa3paboTku. Maccus. I'opHast macca. O6pas3etl.
JKuKocTH 1 rasel B Iopojiax.

M30TpONMHOCTL ¥ aHU30TPOITHOCTh TOPHBIX TIOPO/I.

Krnaccudukaiys ropHO-TeXHOIOTHUeCKUX CBOMCTB OO/,
Knaccudukaiysi mopos 1o (pusnueckuM CBONCTBaM.

Knaccugukaiysi poIxJibix NOpof,.

KperocTe ropHBIX IIOPOZ,

MarHuTHbIe CBOMCTBa 00pa3LioB rOPHBIX MOPO/,.

MexaHuueckue Mozien iepOpMUPOBaHUs Terl.

MexaHWuecKre CBOMCTBa 00pa3LioB TOPHBIX 1opo. OOIMe ToI0XKeHusl.
MuHeparbl ¥ TOpHBIe MOPObl UX CTPOEHHe U COCTaB.

Hanpspkenus u fepopmaliiv B opojax.

OO01Me cBefieHUs1 0 B3aUMOCBSI3U CBOKCTB TTOPO/I,.

Ornpe/iesieHre ¥ KOHTPOJIb COCTaBa I0J1e3HbIX UCKOMAeMbIX.
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24. IlepemelleHre )XUAKOCTeN U ra3oB B IOPOJAXx.
25. Ilnactrueckue u peosiornyecKue CBOKWCTBA IOPOJ.
26. TInoTHOCTHBIE CBOMCTBA MOPO/.
27. llonApu3anys TOpPHbLIX MIOPOJ
28. IIpouHocTb 06pa3sL[OB rOPHBIX MOPOA.
29. PasuarivioHHbIe CBOMCTBA 00PA3Ii0B TOPHBIX MOPO/I.
30. PacripocTpaHeHye 1 HaKOIIeHUe Tellla B I10pPOJax.
31. CgpoiicTBa Mopo/ Kak UCTOYHUKU UH(POPMALIUHU.
32. CrpoeHue, COCTaB ¥ COCTOSIHHAE NTOPOJHBIX MaCCHUBOB.
33. Crpoenue, cOCTaB U COCTOSIHUE Pa3pbIX/IEHHBIX T'OPHBIX MIOPOJ,
34. 'TBepAOCTb I'OPHBIX IIOPOJ, U MUHEpaJIoB.
35. TBepAocCTb TOpPHBIX NIOPOJ,
36. TerioBoe paciivMpeHue.
37. TemnioBOM peXUM IIaXT U PYJAHUKOB.
38. TerioeMKOCTb TOPO/.
39. TerionpoBOAHOCTb ¥ TEMIIEPATYPOIIPOBOAHOCTD ITIOPOJ
40. TepmuuecKue HalpspKeHUs! B TOPHBIX [10POJAX.
41. TpelMHOBAaTOCTb TOPHBIX NTOPOJ,
42. Ynpyrue KosiebaHMsi B MaCCUBax FOPHBIX [TOPOJ,.
43. Ympyrue CBOMCTBA MOPOJ,.
44. ®u3MKO-TeXHUYeCKUe rlapaMeTpbl TOPHBIX [TI0POJ, B MacCuBe.
45. @uU3MKO-TeXHUYeCKHe rapaMeTpbl Pa3pbIX/IeHHBIX ITOPOJ,.
46. ®dusnuecKkye IPOLECCh] B TOPHBIX [10POJAX
47. XPpYIKOCTb U IVIACTUYHOCTh MIOPOJ.
48. 3OneKTporpoBOJHOCTb TOPHBIX ITOPOA.

Ymetb - IlpoBoguTh WUCHBITAaHUS TOPHBIX TIOPOJ, U IlepeueHb /1a00pPaTOPHBIX U MPAKTHYECKUX PaboT:

CTPOUTE/IbHBIX MaTephasioB TIPU HCCIeA0BaHUN
1X (PU3MKO-MeXaHUUeCKUX CBOMCTB:

OCYH.[QCTBJ'[HTL HaripaB/IeHHOE HW3MEeHeHHe

CBOWCTB U COCTOSIHME TOPHBIX TTIOPOJ, ¥ MacCHUBOB;
- OnpefesiiTh TOPHO-TEXHOJIOTUUECKHEe CBONCTBA

Onpepenenre 06beMHOM MacChl TOPHBIX TIOPO/] Ha 06pas3iiax MpaBUIbHOU (OPMBI
OripezienieHre 00EEMHOM MaCChl TOPHBIX MOPOJ, TUAPOCTAaTUUECKUM B3BeLIMBaHUEM
OrmpeiesieHue y/1e/TbHOM MacChl TOPHBIX ITOPO/, TMKHOMETPOM

OripezienieHre yAeMbHOM MacChl TOPHBIX TIOPO/, TI0 00heMY BbITECHEHHOM >KUJKOCTH
OrmpejiesieHre TOPUCTOCTH ¥ KO3 HILIMEHTa MOPUCTOCTH TOPHBIX ITOPOJT

RN
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TCOPHBIX IOPOJ;
- OnpegensiTe IJIOTHOCTHBIE, BJIQ)KHOCTHBIE U
(buIbTpalOHHBIE TIOKAa3aTesieli TOPHBIX TTOPOJ,.
Bnapets - Hasbikamu COBpeMeHHbIX MeTO/I0B KourposbHas padora

WCCejoBaHUsl  (PU3NUeCKUX CBONCTB TOPHBIX
TIOpOA;

- HaBblKaMu OLIeHKH BJIMSIHUSI CBOMCTB T'OPHBIX
TOpPOZi U COCTOSIHMSI TIOPOJHOTO MacCcHMBa Ha
BBIOOpP TEXHOJIOTMH W MeXaHW3aLuu pa3paboTKu
MECTOPOXKJeHHUH T0JIe3HBIX NCKOTIaeMBbIX.

Bapuant 1

1. Ha30BHTe OCHOBHBIE THIIBI [TOPOJ, U PYZA, pa3padaTbiBaeMbIX BalllIM T'OPHBIM MPeJTIPUSTHEM.

2. Vcnionb3ysl nuTeparypy, OIpefieNiTe CKOPOCTb paclipoCTpaHeHUs! MPOJO/bHBIX W TONepeyHbIX
YOPYTUX BOJIH B FOPHBIX NOPOJAx /sl MeCTOPOXKeHHs Balllero NpeAnpUsTUs.

3. imetoT /111 3HaYeHHe /1eKTPHUeCcKre M MarHUTHBIE CBOMCTBA FOPHBIX TTOPO/J], B TEXHOJOTUYECKUX
rpoleccax, NMpOM3BOAMMBIX Ha BalleM NpeAnpuatuu? Eciu HeT, TO Ballle MHeHHE O BO3MOXXHOCTH MX
WCTI0/Ib30BaHMs B NpOLjeccax FOPHOro NPOU3BO/ICTBA.

4. OnuuMre rujpaBadveckre 1 razojMHaMHuecKre CBOMCTBa FOpHBIX nopoy,. [TosicHuTe, Kak u rze
OHM YUMTBIBAIOTCS HA KOHKPETHOM IpUMepe Balllero NpepusThs.

5. TpaguLMOHHBIE W HeTpaJULMOHHBIE CIIOCOOBI BO3ZEHCTBUS Ha TOPHBbIE TIOPOABI C LIEJBIH0 WX
paspyleHNst 1 BO3SMOXKHOCTb X IPUMeHeHMsI Ha BallleM MpeZATpUsiTUH.

BapuaHnTt 2

1. Ha3oBuUTe OCHOBHbIE THUIIBI PYZ U TIOPOJ, pa3pabaTbiBaeMble BallliM TOPHBIM MPEJIPUITHEM.
Kakue u3 ykasaHHBIX BaMHU IIOpPOZ OcCajouHble, MeTamop¢uueckre, Marmatuueckue? Kakue ckasbHbIe,
CBSI3HbIE, PBIXJIbIe?

2. Kakue 3seKTprueckre CBOWCTBA TOPHBIX I[IOPOJ, CJIAraloIUX MeCTOPOXKIeHWe Balllero
TIpeATIpUsiTUsL, BaM U3BeCTHbI? ECIM HeT, TO 1O J/UTepaTypHbIM HCTOUHMKAM TIPUMEpPHO VKaXKUTe
BO3MOJKHBIN TIOPSIOK 3THX CBOWCTB. [aiiTe KiacCHGUKAIMIO TOPHBIX TTOPO/] TI0 BeIMUYMHE 3/IeKTPUYECKOM
MPOBO/IMMOCTHU U 0OBSICHUTE PA3HYIO 3M€KTPUUECKYIO MPOBOAUMOCTb FOPHBIX TIOPO/, C MO3UIMK KBAHTOBOM
TeOpUHU.

3. YKaxuTe 3HaueHUe peoJIOTMUeCKHWX CBOMCTB TOPHBIX TOPOA AJisl pelleHus 3ajady TOPHOTO
rpou3Bo/cTBa. [TokakuTe Ha KOHKPETHBIX IPUMepax Balllero MpeIpUsTHsI.

4. KakoBa CBsi3b MeX/ly CKOPOCTBIO YTIPYI'MX BOJIH B TOPHBIX MOpojiax U MoayseM FOHra?

5. Onuiuure CyIIHOCTh 3JIEKTPOMAarHUTHOTO criocoba pasjesiku HerabapuTa ¥ BO3MOXXHOCTh €ro
TIpUMeHeHHs Ha BallleM TpeATIpUsITUH.

Bapuant 3

1. Ha3oBHTe OCHOBHbIE THUIIbI pyA W 1opoja, pa3pa6aTLIBaeMbIX BdllIMM T'OPHLIM TMpeATpUATHEM.
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[laliTe XapaKTepUCTUKY Balllero MeCTOPOJK/eHHsI COT/IaCHO ero reHe3ucy.

2. YKaXuTe U3BeCTHble BaM IOKasaTe/lM Ipefie/IoB NMPOYHOCTH Ha CXKaTve, pacTsvKeHWe, C/IBUT,
u3rub s TOpoJ, C/IararoliuX MeCTOPOJK/eHHe Ballero mpejrnpusTs. Ecim Her, TO, MOMb3YsCh
JINTepaTypHbIMU UCTOUYHUKAMH, [IPUMEPHO OTpeje/IuTe UX.

3. OnuiuTe OCHOBHBIEe MapaMeTphl KauecTBa MCKOMAaeMbIX yriei. VIcrosb3oBaHre aKyCTUYeCKHUX
CBOWCTB /i/151 IPOBE/IeH!s OIIepaTUBHOI0 KOHTPOJISI 30JIbHOCTU KaMEHHBIX YIJIeil.

4. VI3BeCTHBI M TeIUIOBbIE CBOMCTBA MOPOJ, Ha BallleM MpeAnpuatuu? Eciv HeT, TO OTHILUTE UX
NIpHMMepHble 3HaueHHUs B IMTepaTyPHbIX UCTOUYHMKaX. Kakoe BMsiHUe Ha TelJIOBble CBOMCTBA TOPHBIX TIOPO],
OKa3bIBaIOT [TOPUCTOCTD U BJAKHOCTh? [ToKakuTe Ha KOHKPETHBIX NTpUMepax.

5. K KakoMy KJiaccy 110 6YpUMOCTH OTHOCSITCS TIOPO/IBI BALlero MPe/TNPHSTHS, OIUILITE METObI ee
orpezeeHus?

Bapuanr 4

1. Ha30BUTe OCHOBHbBIE THITbI PYZ W TMOpPOJ, pa3pabaTbiBaeMble BalIMM TOPHBIM TPeITPUATHEM.
YKaxkuTe cpeZiHUI1 MUHepasbHbIN COCTaB 3THUX MOPOJ, PYZ U UX CTPOeHHUe.

2. OObsiCHUTE, KaK HM3MEHsSIeTCsl CKOPOCTh IPOJO/BHBIX M IIONEPeyYHBIX BOJIH, MOAYy/Ib FOHra u
ko3¢ duipenT [TyaccoHa npu Harpese MOpoJ, 10 Temriepatypsi Bbitre 300°C?

3. Kakue Meto/ipl ¥ IprOOpPHI BOJIH W3BECTHBI /IS OTIpe/ie/ieHHst KPeroCTH U abpa3uBHOCTH FOPHBIX
nopoJ B J1abOpaTOPHBIX W TPOW3BOACTBEHHBIX YC/IOBUSX? IlpuBegute abCOMIOTHBIE 3HAUYEHUS
K03 (UIMEHTOB KPenocTH M abpa3WBHOCTH OCHOBHBIX TWUIIOB TIOPOJ, M PYZ MECTOPOKJEHHs Balllero
TIpeATIpUSTHS.

4. OOBbsACHUTE, KaK BMSET TVIOTHOCTh MOPOJ Ha MoAysb FOHra, CTOKCa, BCECTOPOHHETO CXKaTws,
OJHOCTOPOHHET0 CXaTus, Kak usMeHsieTcsi Kos(ddurpent IlyaccoHa € yBeluMueHHeM TeMIlepaTypbl?
[puBesuTe NprMepkl.

5. K xakoMy Kaccy Io B3pbIBaeMOCTH OTHOCSATCSI IOPOABI BALLEro MpeJIpUsATHS, OMULINTE MeTO/bI
ee ornpefie/ieHus?

Bapuanrt 5

1. Ha30BUTE OCHOBHBIE THITbI PYZ W TMOpPOJ, pa3pabaTbiBaeMble BalMM TOPHBIM TPEITPUATHEM.
Kakue ¢usnueckue cBoiicTBa 3THX NOPOJ, U PY/J, BaM U3BECTHbI?

2. Kak ocy1jecTB/sieTcsl Ilepefjaua Tersia B OAHOPOZAHBIX TBEPABIX Cpefiax COIVIACHO COBPeMEeHHOM
TEOpHH TEIIONPOBOJHOCTH? [laTh orpe/iesieHre TeMI1epaTyporpoOBOAHOCTH.

3. CrieiasibHble TOPHO-TEXHOJIOTUeCKHe TI0Ka3aTeNu 1opoz (TBepJoCTh, XPYIKOCTb, JPOOUMOCTE,
B3pBIBAEMOCTh) M WX pOb B TIpOIjeccaXx TOPHOro mpou3BozcTBa. [losicHWTe Ha mpuMepe Ballero
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Tpe/TIpUsTHSI.
4. Ykaxxure JedopMalMOHHbIE XapaKTePUCTHKU TOPOJ, U PyZ, pa3padaTbiBaeMbIX BalllM FOPHBIM
TpeJTIpUSTHEM.
5. OmmmmTe CBOICTBA, OMpefensiolliie YCTOHUMBOCTE GOPTOB KapbepoB U OTBAJIOB ISl TIOPOZ
Pa3JIMYHBIX TUIIOB.

BapuanTt 6

1. Ha3oBuTe OCHOBHBIE THITBI PY[, Y TOPO/J, pa3pabaTbiBaeMbIX BalllUM IpeArpusTreM. Onuimre
TPELLMHOBATOCTb TOPHBIX MOPOJ, BaLllero MECTOPOXKAEHHUS U METO/bI ee OTpeie/ieHHUs..

2. Kakue ¢U3MKO-TeXHUUECKHE XapaKTepUCTHUKK TOPHBIX IIOpPOJ, C/IararoljiX MeCTOPOXKIeHKe
Balllero TpeATpUsTUs, BaM U3BeCTHbI? Ecau HeT, TO, MOMB3YysSCh JATEPATYPHBIMU HWCTOYHUKAMH,
MOMNbITalTeCh UX OTpeJeTUTh.

3. OOBsicCHUTE, UTO BAMSIET Ha CKOPOCTh PACIIPOCTPaHeHHsT YIIPYTHUX BOJH B TBEPABIX cpefax? UTo
B/IMSIET Ha W3MeHeHHe K03((UIIMEHTOB 3aTyXaHUs, MOTJ/IOIIEHHs, TeOMEeTPUUECKOTO pacxXoxkaeHus? Jlaiite
TIOHSITHE aKyCTUUYEeCKOM >KeCTKOCTHU F'OPHBIX TIOPOJ.

4. Yro Takoe NMPOYHOCTh FOPHBIX MOPOJ, ee ¢dusnueckas npupoja? Kakoe BiusiHMe Ha NMPOYHOCTh
TOPHBIX TIOPO/, Balllero TOPHOTO TIPeJIPUSATHS OKa3bIlBaeT MUHEepaJbHbIA COCTaB, TIOPUCTOCTh, BJIAXKHOCTB,
TemriepaTypHbId ¢akTop? [IpruBeanTe KOHKPETHbIE TPUMEpHI.

5. BeleMKa, MexaHUYeCcKoe OT/ie/leHue OO/, OT MaCCUBA, SKCKaBUPYEMOCTb.

Bapuaunt 7

1. Ha3oBuTe OCHOBHBIE THMBI PyZ W TOPOj, pa3pabaThiBaeMbIX BalllM MpeAnpusitTuem. [laiite
Kacci(UKal|io MUHEepasioB Balller0 MeCTOPOXKAeHUs 110 XMMUUYeCKOMy cocTaBy. UTO Takoe akllieCCOpHbIe
MuHepasibl? VX 3HaueHue B HApO/IHOM XO03sHCTBe.

2. Kak BiusieT cofiepkaHue jkejie3a B pyJe U TeMIlepaTypHbIM (aKTOp Ha MarHWTHbIE CBOMCTBa
ropubix mopoAa? OObscHure, 006s3aTebHO M (DePPOMArHUTHBIE TOPO/BI [IO/DKHBI XOPOIIO MPOBOJUTH
371eKTpUYECKUI TOK?

3. Omuimre Havuboee W3BECTHbIE METOAbI M TEXHHUECKHE CpeJCTBA OIpe[elieHHus] TOPHO-
TeXHOJIOTMUECKUX XapaKTePUCTHUK FOPHBIX ITOPOJ, B 1ab0PaTOPHBIX YC/IOBHUSX.

4. Kakoe BAMSHHE OKa3blBalOT XapaKTePUCTHUKW paspbIXJeHHbIX TOPHBIX TIOpPOZ  Ha
oTBaso00pa3oBaHWe, CKJIaJUpPOBaHKWEe T[I0JIE3HOTO MCKOIMaeMOro W TpaHCIopTHpoBaHue? I[lpuBeaute
MIPUMEpBI U3 PabOThI Balllero MPeNpUsATHS.

5. [po6neHrie ¥ W3MeJibueHUE MOJIE3HOT0 HCKOMAeMOro B JpOOWIKax M MeJbHUIAX, 3aTpaThl
SHEpPruu Ha JlaHHbIe TTPOLeCChI.
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Bapuanrt 8

1. Ha3oBuTe OCHOBHBIE THITBI Py W TIOPOA, pa3pabaTblBaeMbIX BalllMM TIpeArpusTHeM. Kakue
K/1accr(yKary TOPHBIX ITOPOZ, IPUMEHSFOTCS Ha BallleM MpeIIpUSITH?

2. Kakue mabopaTopHble M HaTypHble METO[bl TIPUMEHSIOTCS Yy Bac Ha TPeATIPUATHU [IJisi
orpefienieHVst GU3UKO-TeXHIUUECKHX TTapaMeTpoB TI0po?

3. Kak BAMSAIOT Ha NMPOYHOCTHBIE CBOWCTBA T'OPHBIX OPOJ, CKOPOCTb TPUJIOXKEHUs] Harpy3ku U
HarpspkeHHOe cocTosiHUe nopoy? [IprBeinTe npuMepsl.

4. T'e ¥ Ha KaKWX IMPOLIeCcax Balllero MpeANpUSTHS BbI MPeIoKUIA Obl UCIIONIB30BaTh TETJIOBOE
BO3elicTBUe Ha nopoay? UTo jyisi 3Toro Hy>kHO? ByzeT u peHTtabenbHO?

5. TlepeMellleHue TOpHBIX TMOpPOJ, IOKasaTelb TPYAHOCTM U TPAHCIIOPTUPOBAHWS, B3pbIBHAS
[lOCTaBKa Py /bl

Bapuant 9

1. Ha3oBuTe OCHOBHbIE THIIBI PYZ U TOPOJ, pa3pabaTbiBaeMbIX BalllUM TpeAnpHsTHeM. Kak u B
Kakol Mepe (pM3MKO-TeXHHUeCKHe CBOWCTBA STHX DPYJ U TIOpPOJ, MCIIOJb3YIOTCS Yy Bac Ha IpaKTHKe?
IIpuBeuTe KOHKpETHBIE TPUMEPHI.

2. KakuMm 00pa3oM Ha MpakTUKe MOXXHO HCIOJb30BaTh OT/IMYME B CKOPOCTSX YTPYTMX BOJH B
pas3/IMYHbIX TOPHBIX MOpPOJax?

3. IousiTrie 06 3/1eKTPUUECKON Mossipu3auyy. [Ipy Kakoi TemriepaType CerHeTO3/eKTPUKH TePSIOT
CBOIO nosisipusaniyio? [IpyuBeinTe MpUMepsIL.

4. Kakoe B/MsiHMe OKa3bIBalOT MeXaHWYeCKle CBOWCTBA FOPHBIX MOPOJ, Ha MPOeKTUPOBaHUe T'OPHO-
TeXHOJIOTMUEeCKHX TPOLIeCCOB, HAa KOHCTPYWPOBaHKE U HCIIO/b30BaHWE TOPHBIX MalllMH U MeXaHH3MOB B
MpOU3BO/CTBE?

5. TepMuueckuii criocod OypeHHst U pa3pylueHHs: HerabapyuTa U BO3MOXKHOCTb UX TPUMEHEHHs Ha
BalleM IpeATpUATHN.

Bapuant 10

1. HasoBute OCHOBHBIE THUIIbI PYZ, U TIOPOJI, pa3pabaThiBaeMbIX BalllUM IIpeArpusiTieM. Briienure
U JjafiTe XapaKTePUCTHKY OCHOBHBIM MOPOJ000pa3yIOIM MUHepaIaM Balllero MeCTOPOK/eHHsl.

2. YeM 00yCJIOB/IEHBI OTIMYMS B (PU3UKO-TEXHHUECKHX CBOMCTBAX M MOBe/leHHe 1opoy B obpasmax
Y MacCHBe, a TaK)ke MacCHBa TOPHBIX ITOPOJ ¥ pa3pbIX/IeHHOW TOPHOM MacChl?
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3. Kak Ha mpakTHKe WCIIO0JIb3YIOTCS pas3iuune B 00BbeMHBIX U y/e/bHbIX Becax FOPHOM MOPOABI U
MIHEpaJsIoB, a TaK)Ke 3HaUMTe/IbHasl pa3HHULA B TUVIOTHOCTH TOJIE3HOTO MCKOIAaeMOT0 U IyCTOW MTOPOABI?

4. Kak mopapaszessiioTcsi 0 4acToTe yrpyrde KosiebaHusi, paclipOCTPAHSIOLIMECS] B TBEPABIX
cpenax? Kakve MeTobl B HacTosiljee BPeMsl NIPUMEHSIIOTCS /ISl OTIPeJeeH sl aKyCTHUeCKUX MapaMeTpOB
YIIPYTUX KoJieOaHWiA?

5. B Kakux c/iydasix MPUMEHSIIOTCS Te0TeXHOIOTMUYECKHUEe METO/IbI JOOBIUM M0JIe3HBIX UCKOTIAeMbIX.

I1K-16 roToBHOCTHI0 BBIIOJIHATH 3KCIIePHUMeHTA/IbHbIE U J1a00paTopHbIe HCCIeJ0BaHHs, HHTePIPeTHPOBATh MO/IyYeHHbIe Pe3y/IbTaThl, COCTAB/IATH U 3aIMINATh
0TYeThI

3HaTb - OCHOBHBI€ OTIpe/ie/NIeHNsI U TIOHSITHSI CBOMCTB TecToBbIi KOHTPOJIH
TOPHBIX TIOPO/

- OCHOBHbIE METO/Ibl KCTIEPUMEHTANTBHBIX U
71ab0paTOPHBIX UCC/IeJOBAHUN CBOWCTB TOPHBIX
TOpoj,

- 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TOPHBIX
TOpPO/], B TIPOLIeCCe pa3paboTKU MECTOPOXK/IEHUM

1. K okucnam oTHOCATCA?

ITupur

DroopUT

I'emaTut

MyckoBuT

2. K cynbdugam oTHOCAT?

XanbKo3uH

Kynpur

lamur

CunbBUH

3. HazoBurte pa3mep 3epHa CpeHE3ePHUCTOI CTPYKTYPhI?
o 0,1 mm

o 0,2 MM

Ho 0,25 mm

Ho 0,5 MM

4. Ha3zoBuTe pa3mep 3epHa B MeJIKO3epHUCTOM CTPYKType?
3epHa pa3/IMuMMBbl JIMLIb TIPY YBe/IMUeHUN
Jo 0,1 MM

o 0,2 MM

Ho 0,25 mm

5. Iops! BemmurHOK 50 MKM OTHOCATCS?
CyO6KanusipHbie

Kammusipasle

CBepxkanusipHble
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6. CpeaHye MrHepasibl UMEIOT IJIOTHOCTb?

2000-3000 &kr/m*

2500-3000 &r/m*

2000-4000 xkr/m*

2500-4000 &kr/m*

7. PaccTosiHue MeXX/ly TpeIjMHaMH BTOPOTO TMOopsiJKa Kosiebiercs?
10%-10° m

10°-10° m

10*-10" m

10"-10° m

8. MakcuMasibHasi TMTPOCKOIUYHOCTb 3TO?

Criocob6HOCThL FOPHOM MOPO/ibI MOKPBIBATHCS TMJIEHKOU JKUAKOCTH
HaunbGosbliiee KOJIMYeCTBO BIard, KOTOpoe criocobHa aicopObupoBaTh Ha CBOEH TTOBEPXHOCTU TOPHast

rnopoga

KonryecTBo BOZBL, y/iep)KUBaeMOU CH/IaMU MOJIEKYJISIPHOTO TIPUTSDKEHHUS
9. Crioco6HOCTB TTOPOZiBI TIPOITYCKaTh CKBO3b Ce0st )KUKOCTH?
IIpoHuiiaeMocTb

Bopootnaua

OunbTpanus

O6beMHast BIar0eMKOCTb

10. HanpsbkeHWeM HasbIBarOT?

[ToBepxHOCTHas! MIJIOTHOCTh BHYTPEHHUX CUJI

MakcumanbHas KpUTHYecKasl Harpyska

Cuna fielicTBytoILast B HarpaB/IeHU! JBYX ocel

11. HazoBuTe 1ipefiesibl H3MeHeHUs1 Ko duiuenta ITyaccoHa.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Mopynem FOHra HasblBatOT

KoahdunyeHT nponopLyuoHaIbHOCTH MEXKIY HOPMasIbHBIM HampsDKeHNEM U COOTBETCTBYIOILEH

TIPOZI0/ILHOM YTIpyTOit fedopmarivieil.

KosdduryeHT nponopLiioHaIbHOCTY MKy OTHOCUTEIbHOM NIPOZ0/IbHON U OTHOCUTE/TbHON

TriorepeyHoit ynpyro# gedopmarueii.

ITocTeneHHbI POCT AedopMarLiy IIPU MOCTOSTHHOM HalpsDKeHUN
13. KoaddurmeHT npornopuyoHasTbHOCTH MEXKY KacaTeIbHbIM HalpshKeHHeM W COOTBETCTBYIOIIeH




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

Jedopmaryei?

Mopayns FOnra

Mogaynb casura

Koaddunuent ITyaccona

Mopayne fedopmanyu

14. Peonoruueckasi Mo/ie/ib YIIpyTro-BsI3KOM cpefibl?

Teno Makcseria

Teno I'yka

Teno bunrama-IlIBenoBa

Teno KenpeunHa-doiirra

15. Penakcariuist HarpsbKeHU# 3T0?

sIBneHrie 0OpaTHOE MO3YyYeCTH

[IpouHOCTb MOPO/, COOTBETCTBYIOLLAS TOW WM UHOM JUTE/IbHOCTU BO3/|eMCTBUSI HAarpy3Ku
SIB/IeHre MOCTereHHOro pocTa AedopMaruii

16. YpTpasByKOBble BO/IHbI UMEIOT YacTOTy?

Ho 20 I'y

20-20000 T'y

Bosee 20000 I'g

Bonee 10 I'yg

17. Tlpou3BeeHre TUIOTHOCTH TIOPO/IbI HA CKOPOCTh MPO/IOLHOM BOJHBI B HE 3T0?
Koadduiment 3aryxanus

Ho6poTHOCTD

JekpeMeHT 3aTyxaHus

AxycTruueckast )KeCTKOCTb

18. Tun Tena0npoBOAHOCTU, IPH KOTOPOM TMPOUCXOAUT Auddy3us cpefHell KHHeTUYeCKOi

SHepruu?

3T0?

DJIeKTPOHHas

WNonHnasg

®oHOHHAA

19. K penakcaliioHHOM M0JISIpU3al[ii OTHOCST?

JunosbHas

MakpocTpyKTypHast

Wonnas

DJIeKTPOHHas

20. BesmunHa 1 HaripaBJieHUe JeliCTBUS MarHUTHBIX CUJI B BAKyyMe Ha eJUHUL]y MarHUTHOM MacChl




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

WHpykuus
MarusuTtHas MpoHUL[aeMOCThb

MarnuTtHas BOCIpUMMYUBOCTb

HarpspkeHHOCTB

21. Tlo BesIMUMHE 3/IEKTPOIIPOBOAHOCTU TIOPOABI OBIBAIOT?

JysnekTpuku

JramarHeTuku

[TapamarHeTuku

DJIeKTPOIIPOBOUMbIe

22. CtaThuecKasi TBepA0CThb MJIACTUYHBIX NTOPOJ, ONPeesisieTCs MeTOL0M?
PokBesa

Ilopa

bapona

[Ipeiinepa

23. CKOJIBKO YZ,apoB JIOTTyCKAaeTCst TIpY orpeieieHNH KO3 QuUIFieHTa KPernoCcTy B Crioco0e TOTUeHus ?
5-10

1-20

10-15

3-15

24. Kakoe cpefjHee pacCTOsTHME MeXy TpeliHaMH B CpeJJHeTPeIMHOBAThIX OpoAax?
0,3-0,5m

0,5-0,75 m

0,5-1Mm

1-1,5m

25. leopMariuy MornepeMeHHOT0 CXKATHsI U PacTSDKeHUsT 00y C/IaB/TUBAOT paclipocTpaHeHue?
[IpomonbHBIX BOJIH

[TonepeuHbix BOH

BomH Peses

Bosn JIsBa

26. EuHuliel yaelbHOTO BOJTHOBOT'O COTIPOTUBJIEHHSI Ha3bIBAlOT?
AxkycTtrueckuii Om

AxycThueckuii umrnesaHc

AxycTUYecKuii 1eKpeMeHT

IobpoTHOCTH

27. OtHoweHue D/T Ha3bIBatOT

JleKpeMeHTOM 3aTyXaHUsl




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH

LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

KoadduieHnT MexaHNUeCKHUX NOTephb

AKycTHUeCcKuii UMIiejaHc

BosnHoBoe conpoTuBieHue

28. K ToueuHsIM JiepekTaM B KPHCTa/laX OTHOCST

Bakancuu

BuHTOBBIE AMCIOKALIUN

KpaeBble guciokanyu

ATOMBI BHe/IpeHUs

29. J11s1 TTIMHUCTBIX TOPHBIX [10POJ, [1aCMopT IIPOYHOCTH UMeeT BUJ?
ITpsimasi, mapaniensHas ocy abcLucce

ITpsimast, BBIXOZSI{Ast U3 Haya/a KOOPAUHAT

I'uriepbosia

IMapabosa

30. Moaynb FOHra nsmepsiercsi?

ITa

H

Krc/cm?

31. 3HaueHHe OTHOLEHHs] CKOPOCTH TIPOZ0/ILHOM BOJIHBI K CKOPOCTH TOTIePeYHOM BOJIHBI /ISt

PBIXJIBIX TTOPOA?

1,7-1,9

1,5-14

13-500

CTpeMUTCS K O6CKOHEUHOCTH

32. I'opHble MOpoJEBl, Y KOTOPBIX yIpyras fedopMalivs He3HauuTeIbHa?

[InactruHble

Xpymkue

Ynpyro-xpynkue

33. Kakwie mopozioobpa3ytorye MIUHepasIbl 3aHUMaroT 12% BepxHel 4acTH 3eMHOUM KOPBI?
[Tonesble mmarsl

Ksap1y

AmdpuboBI

Cnroppl

34. CriocoOGHOCTH MOPOJ, COMPOTHUBIISITHCS TUCTIEPTUPOBAHUIO 110 BO3/I€MCTBUEM TUHAMUUECKOM

Harpysku?

Ipobumocthb
Kpernoctb




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

TBepzrocTb

B3priBaeMocTh

35. IvHa nipobera a-/yyeli B BO3yxe

3-10 cm

500-1000 cm

10-200 cm

200-500 cm

36. Kropu Kak eZjuHMLIa M3MepeHUsl pajJMOaKTUBHOCTH OIpe/ie/sieTcs?

PaBna uncny pacnasaromuyxcs B 1¢ aToMoB B 1r pagust

COOTBEeTCTBYET paJii0akTUBHOCTH 1r nopo/pl, garomiero 10° pacnazos B 1c¢

PaBHa rpaMM-3KBHBaJIeHTY ypaHa Ha 1r opojpl

37. KosdduimeHT KpernocTy n3MeHsIeTcs?

0,3-10

0,3-15

0,3-20

0,3-25

38. o 1poOUMOCTH rOPHBIE TIOPO/BI ENSATCS Ha?

4 knacca

5 KJ1acCcoB

6 KyaccoB

7 K/1aCcCOB

39. Metopa JIroBUra 3aK/I0uaeTcs?

Onpepenenye npesiena MpOYHOCTH TOPHBIX NTOPOJ, TP pacTshKeHHe MeTO/I0M PacKasIbIBaHUS
TIaCTHH

OrnpepeneHue rpefiesia NIPOYHOCTH FOPHBIX MOPOZ, P pacTsyKeHre MeTO/I0M pas/iaB/IMBaHUs
LUINHIpa

OrnpefiesieHue IpeZiesia IPOYHOCTH FOPHBIX MOPOJ, TIPU PacTsyKeHre MeTO/I0M COOCHBIX ITyaHCOHOB

OripesienieHue Tipejiesia MPOYHOCTH TOPHBIX MOPOJ, TTPU PACTsDKeHHEe MeTOI0oM U3ruba Oanku

40. Kpurepuit npounoctr Mapuorra?

KpuTepuii HanboMBIINX Y TUHEHUH

KpuTtepuii HanOOBLIMX KacaTeJbHbIX HaNPsKeHUH

KpuTtepuii Hanbo/bIINX HOPMa/TbHBIX HaIPSDKEHUIH

OHepreTuuecKuii KpuTepuit

YMeTb

- OL[EHI/IBEITL T10/Ty4Ye€HHbI€ SKCIIepHUMEeHTa/IbHbIe

IlepeueHb /1a00PaTOPHBIX U NPAKTHYECKHX PaboT:




CTpyKTYp

HBII
371eMeHT [TnaHupyeMble pe3yabTaThl 00yUueHus OreHOYHBIE CpejCTBa
KOMIEeTeH
A1
JlaHHbIe
- [IpumeHsTh 1abOpaTOPHBIE METO/IbI 11. OnpepeneHue npezesia NPOYHOCTU FTOPHBIX MOPOJ, MPY CKATUX KCIIPECC METO0M
WCCIIeOBaHUM TOPHBIX TTOPOJ AJIS pellieHust 12. OripeiesieHue Tipe/iesia MPOYHOCTH TOPHBIX TIOPO/| MPU CKAaTUKU Ha 0Opasijax MpaBUIbHON
TUTOBBIX 3a/ja4 TOPHOT'0 MPOM3BO/ICTBA hopMeI
- [IpuMeHsTh METO/Ibl aHa/IM3a U 00pabOTKH 13. OnpepeneHue npejesia MPOYHOCTU TOPHBIX MOPOJ, TIPU PACTSPKeHUU
JIaHHBIX KCTIEPUMEHTA/TLHBIX U TaD0pPaTOPHBIX 14. TlocTpoeHue nacrnopTta MPOYHOCTH FOPHBIX MOPO/,
WCC/IeJOBaHUs B ITPOGeCCHOHaTbHON 15. OnpepesieHre KpernoCcTH TOPHBIX MOPO/,
JlesiTesIbHOCTH
Bnapets - TepmuHonoOTHeli B paMKax (GHU3UKH TOPHBIX KourpoabsHas padora

opo/,

- HaBbikamy 06pabOTKH MMO/TyUeHHBIX JaHHBIX,
COCTaBJIATh U 3aIUI[ATh OTUETHI

- CoBpeMeHHBIMU KOMILJIEKCAMH 060pyJOBaHUsI
Ist coopa U 00pabOTKM JJAaHHBIX O COCTOSTHUM U
CoCTaBe MOPOIHBIX MaCCUBOB

Bapuant 1

1. Ha30BHTe OCHOBHBIE THIIBI TOPOJ, U PYA, pa3pabaThlBA€MbIX BalllUM T'OPHBIM MPE/TIPUATUEM.

2. Vcnonb3ys uTepaTypy, OnpefesnuTe CKOPOCTb paclpoCTpaHeHUsl MPOJO/bHBIX U IOMepeYHbIX
YTIPYTUX BOJH B TOPHBIX MOPOJAXx /1 MECTOPOJKZEHHS Balllero Mpe/pUsTHsI.

3. VimeroT /i1 3HaueHHe 37eKTPUUeCcKre U MarHUTHbIE CBOMCTBA FOPHBIX MTOPO/] B TEXHOIOTUUECKUX
rporjeccax, MPOW3BOAMMBIX Ha BallleM MpeArpusatuu? Eciu HeT, TO Ballle MHeHHE O BO3MOXXHOCTU MX
WICII0/Ib30BaHMs B MPOLjeccax rOPHOro TIPOM3BO/ICTBA.

4. OrmurTe TUApPaBIAYeCKUe U Ta30MHaMIUeCKie CBOMCTBA TOPHBIX Topoz. [ToscHuTe, KakK U re
OHM YUMTHIBAIOTCS HAa KOHKPETHOM TIPUMepe Balllero NperpusiThsI.

5. TpaJWLIMOHHbIE W HETPAJULIMOHHBIE CIIOCOOBI BO3AEHCTBUSA Ha TOPHbIE TIOPOABLI C LIENBIH0 WX
paspylleHNs ¥ BO3MOXKHOCTb UX IIPUMeHeHUsT Ha BallleM MpeATIpUsTHH.

Bapuanrt 2

1. Ha30oBUTe OCHOBHBIE THITBI PYZ W MOpPOJ, pa3pabaTbiBaeMble BAalMM TOPHBIM TPeITPUSTHEM.
Kakue u3 ykasaHHBIX BaMM IIOPOJ, OCaJj04YHbIe, MeTamopduryeckue, mMarmatnueckrie? Kakue ckasibHbIe,
CBSI3HbIE, PBIX/IbIe?

2. Kakue »3/eKTpUYeCcKrde CBOWCTBA TOPHBIX TIOPOJ|, C/IararmiidX MeCTOPOXKIeHHe Ballero
Npe/iNIpUsTUSL, BaM U3BeCTHbI? Eciu HeT, TO MO /MTepaTypHbIM HCTOYHMKAM TIPUMEPHO yKaKUTe
BO3MOJKHBII TOPSIZIOK 3TUX CBOWCTB. JlaiiTe Knaccru(MKalM0 TOPHBIX OPOJ, M0 BeUYHHe 3/1eKTpU4ecKoi
MPOBOJMMOCTH ¥ 0OBSICHHATE Pa3HYIO 3JIeKTPUUECKYHO ITPOBOJMMOCTb TOPHBIX TIOPOJ, C MO3ULIMH KBAHTOBOM
TEOpUHU.

3. YKaxuTe 3HaueHWe DPeOJIOTUYeCKMX CBOMCTB TOPHBIX TIOPOJ, /s pelleHusl 3a7ad T'OPHOro
npou3Bo/icTBa. [ToKaKuTe Ha KOHKPeTHBIX ITPYMepax Balllero MpezrpusiTHs.

4. KakoBa CBsI3b MeXX/ly CKOPOCTBIO YIIPYTHIX BOJIH B TOPHBIX TIOpo/iax v MozysieM FOHra?

5. ONUIIKTe CYLIHOCTb 3J€KTPOMArHUTHOTO Crocoba pasjienikd HerabapuTa U BO3MOXKHOCTb €ro




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

TIpMMeHeHHs! Ha BallleM Tpe/IpUsITHN.
Bapuant 3

1. Ha30BWTe OCHOBHBIE TWIIBI PYJ U TMOPOJ, pa3pabaTblBaeMbIX BalllMM T'OPHBIM TIPeATIPUSTHEM.
[laliTe XapaKTepUCTUKY Balllero MeCTOPO’KAeHHsI COT/IaCHO ero TeHe3ncy.

2. YKaxuTe H3BeCTHble BaM II0Ka3aTe/u IIpeJesioB NPOYHOCTM Ha CKaTue, pacTsKeHue, CABUT,
u3rub [ TOopoJ, Crararoliux MeCTOPOXK/eHUe Balllero mpejrnpusTis. Ecim Her, TO, MOMB3ysCh
JIUTepaTypHbIMU UCTOYHUKAMU, [IDUMEPHO OIpeje/inuTe UX.

3. OnuimyrTe OCHOBHBIE TIapaMeTphl KauecTBa MCKOMaeMbIX yriei. Vcrosnb3oBaHMe aKyCTHUYeCKHX
CBOMCTB /{711 IPOBEZIeHHsI OIlepPaTUBHOI0 KOHTPOJISI 30JIbHOCTH KaMEHHBIX yIJlel.

4. VI3BeCTHBI M TeIUIOBbIE CBOMCTBA MOPOJ, Ha BallleM MNpeAnpuatuu? Eciy HeT, TO OTBHILUTe UX
NIpYMepHBIe 3HaueHUs B IMTepaTypHbIX NCTOYHHUKAX. Kakoe BiMsHYe Ha TeIUIOBble CBOMCTBA FOPHBIX [TOPO/,
OKa3bIBAlOT [IOPUCTOCTh U BIXXHOCTL? [ToKaKHUTe Ha KOHKPETHBIX IIpUMepax.

5. K KakoMy Kraccy 1o 6ypruMOCTH OTHOCSITCSI TIOPO/IbI BaLlero MPeATpUsTYSI, ONUIINATE METO/IbI ee
orpeziesieHus1?

BapuaHnr 4

1. Ha3oBuUTe OCHOBHbIE THUTIBI PYZ W TIOPOJ, pa3pabaTbiBaeMble BallliM TOPHBIM MPEJTIPUITHEM.
YKaKkuTe cpeJHU MUHEepaIbHbIA COCTaB 3TUX MOPOJ, PYJ U UX CTPOEHHe.

2. OOBSICHUTE, KaK W3MEHSIETCS CKOPOCTh TPOJOJBHBIX M TIONEPEUHBIX BOJIH, MOAY/ab FOHTa u
ko3 ¢uupment [TyaccoHa npu Harpese MOpo/, 4O TeMmreparypsl Boiue 300°C?

3. Kakue MeTo/ibl ¥ MPUOOPLI BOJIH U3BECTHBI [IJ1s1 ONpe/le/ieHUst KPernocTu U abpa3suBHOCTH TOPHBIX
noposi B J1abOpaTOpHBIX M TPOMW3BOACTBEHHBIX ycinoBusx? IIpuBegute abCOMIOTHBIE —3HAUEHUs
K03(D(ULIMEHTOB KPenocTh M abpa3vBHOCTH OCHOBHBIX THUIOB TIOPOJ, U PYZA, MECTOPOXK/IEHHs Balllero
TIpeTIPUSTHS.

4. Ob6BsiCHUTE, KaK B/USIET MJIOTHOCTh TOPOJ, Ha Moayss FOura, CToKCca, BCEBCTOPOHHETO CXKaTus,
OJHOCTODOHHEr0 CKaTusi, Kak u3MeHsieTcs Ko3(d¢uimenT IlyaccoHa C yBenMueHWeM TeMITepaTyphI?
IIpuBeauTe NpUMepHI.

5. K KakoMy KJ1accy 10 B3pbIBa@MOCTH OTHOCSITCSI TIOPO/IbI Balllero TIPeIIPUSITHSI, OTIULLIUTE MEeTOAbI
ee orpefiesieHus?

BapuaHnTt 5

1. Ha30BUTe OCHOBHBIE THIBI DYZ W TMOPOJ, pa3pabaTbiBaeMble BalMM TOPHBIM TPeJTPUSTHEM.




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

Kakue ¢usnueckue cBONCTBa 3THX TIOPOA U Y[, BaM U3BECTHBI?

2. Kak ocyujecTsieTcs repejjaua Teria B OZHOPOJHBIX TBEPABIX Cpe/laX COTJIACHO COBPeMeHHOU
TEOpHH TEIIONPOBOAHOCTH? JlaTh OnpezieneHre TeMIepaTypOIpOBOAHOCTH.

3. CrieLasibHble TOPHO-TEXHOJIOTHUECKHe TI0Ka3aTeu nopoy (TBepJ0CTh, XPYNKOCTb, JPOOUMOCTB,
B3pBIBAEMOCTh) M MX pO/b B TIPOL[ecCaX TOPHOTO TpPOM3BOACTBa. IlosicHWTe Ha mpUMepe Ballero
TIpe/NIPUSITHSI.

4. Ykaxure fedopMalioHHbIE XapaKTePUCTHKK TIOPO/, U Py/l, pa3pabaTbiBaeMbIX BalllM T'OPHBIM
TIpeJTIIpUSTHEM.

5. OnummTe CBOWCTBA, ONpeZesIOLe YCTOHUMBOCTH OOPTOB KapbepoB M OTBalOB IS IOPO,
Pa3/MUHBIX THIIOB.

BapuaHnTt 6

1. Ha3oBuTe OCHOBHBIE THITBI DY/ M TIOPO/, pa3pabaTbiBaeMbIX BalllUM IpeArpusiTieM. Onuimre
TPELIMHOBATOCTb TOPHBIX OPOJ, Balllero0 MeCTOPOXKAEHUS U METO/BI ee OIpeJe/leHHs.

2. Kakue ¢U3MKO-TeXHUUYECKHe XapaKTepUCTUKU TOPHBIX TOpOJ, CJararliX MeCTOpOKAeHHUe
Balllero TMpeANpUsATHs, BaM WU3BeCTHbI? EciM HeT, TO, MNO/b3YACh JIMTEpaTypHbIMM HCTOUYHHUKaMH,
TIOTIBITAWTECh UX OTIPeSe/IUTh.

3. OOBbsACHUTE, UTO BAKSET HA CKOPOCTh PACIPOCTPAHEHUsl YIIPYTUX BOJIH B TBEPAbIX cpenax? YTo
B/IMSIET Ha M3MeHeHHe K03(QQUIeHTOB 3aTyXaHHsl, ITOTJIOL[eHHs], TeOMeTPUUeCKOro pacxoxeHus? [aiite
TOHATHE aKyCTUYEeCKOU >KeCTKOCTU FOPHBIX TIOPOZ.

4. YTo Takoe MpOYHOCTH TOPHBIX MOPO/, ee ¢u3nyeckas rpruposa? Kakoe BiusiHMe Ha MTPOYHOCTD
TOPHBIX NOPOJ, Balllero TOPHOTO MpeJIpUsATUS OKa3blBaeT MUHepaJbHbIA COCTaB, MOPUCTOCTh, BJIAXKHOCTH,
TemIiepaTypHbIi (hakTop? IIprBeanTe KOHKPETHbBIE IPUMEpBI.

5. BrleMka, MexaHUUeCKOe OT/ie/leHHe TI0po/, OT MacCHBa, SKCKaBUPYeMOCTb.

Bapuanrt 7

1. Ha3oBuTe OCHOBHBbIE THIIbI PyZ W TMOpPOJ, pa3pabaThiBaeMbIX BallvM MpeanpustreM. [laiite
K/1accu(UKalyio MUHEepaIoB Balllero MeCTOPOKAEHHUs M0 XUMHUecKoMy cocTaBy. UTo Takoe akIjeCCOpHbIe
MUHepanbl? VX 3HaueHHe B HAPO/HOM XO03sIICTBe.

2. Kak BusieT cofiep)kaHue >Kese3a B pyJie M TeMIlepaTypHbIii (akTop Ha MarHWTHBIE CBOMCTBa
ropHbIx Mopof? OO6bscHUTe, 0bsi3aTesbHO M (eppOMarHUTHBIE TOPOZAbLI [O/DKHBI XOPOIIO IMPOBOJUTD
3/1eKTPUUECKUI TOK?

3. Ommmmre Haubomee W3BeCTHbIE METOJBl M TeXHHUYECKHe Cpe/CTBA OIpeJe/ieHdss TOpHO-
TEXHOJIOTHUECKUX XaPAKTEPUCTHK FOPHBIX MOPOJ B JAO0PATOPHBIX YCJIOBHSIX.




CTpyKTYp

HBII
37IeMeHT
KOMIIETEH
LH

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

4. Kakoe B/MsHME OKa3bIBAIOT XapaKTEPUCTUKU Ppa3pbIX/IEHHBIX TOPHbIX II0POZ Ha
oTBasiooOpa3oBaHMe, CK/IafIMpPOBaHMe TIOJIe3HOT0 HCKOMaeMoro U TpaHCIopTHpoBaHue? IIpuBenuTe
TpUMepHI U3 paboThI Balllero MpeinpHsITHSL.

5. [pobneHve W W3MebUEHHE IOJIe3HOTO WCKOMAeMOro B APOOWM/IKAX W MeJIbHWLAX, 3aTpaThl
SHepruy Ha JaHHbIe TIPOL{eCCHI.

BapuanTt 8

1. HasoBuTe OCHOBHBIE TWIIBI PyJ, ¥ TOpPOA, pa3pabaTblBaeMbIX BalllUM IpeArnpustueM. Kakue
K/1accU(YKary TOpHBIX ITOPOJ, IPUMEHSFOTCS Ha BallleM MpeIIpUsITHI?

2. Kakve nabopaTopHble W HaTypHble MeTOZAbI TPHUMEHSIOTCS y BaC Ha NPeJNpUsTAR IS
orpefienieHNst (PM3UKO-TeXHIUUECKHX TTapaMeTpOB TI0poJ?

3. Kak BIMSIOT Ha NMPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOJ CKOPOCTb NPHIOKEHWS HarpysKd U
HarpsbKeHHOe CcOCTOosiHuUe 1opo/? IIpuBeyTe pUMepsI.

4. T'me ¥ Ha KakWX MPOLIeCCaX Balllero MPeATPUSITHS Bbl MPE/IOXKUIN Obl UCIOIB30BaTh TETIOBOE
BO3elicTBUe Ha nopoay? UTo jyist 3Toro Hy>kHO? ByzeT 1 peHTabenbHO?

5. IlepemellleHre TOpHBIX TIOPOJ, TOKasaTelb TPYAHOCTM M TPAHCIIOPTUPOBAHHUS, B3pbIBHAs
JlOCTaBKa py/bl.

BapuanTt 9

1. Ha30BUTe OCHOBHBIE THIIbI PYZ U TOPOj, pa3pabaThiBaeMbIX BalllUM MpeAnpUsTHeM. Kak u B
Kakoil Mepe (PM3MKO-TexHUYeCKHe CBOWCTBA STHX DYJ U TOPOJ, MCIO/b3YIOTCS Yy Bac Ha IpaKTUKe?
IpuBeuTe KOHKPETHbIE IPUMEpSI.

2. KakuMm 00pa3oM Ha NMpakTUKe MOXKHO HCIIOJb30BaTh OT/IMYME B CKOPOCTSAX YIIPYTMX BOJH B
Pa3/IMYHbIX TOPHBIX [TOpPOJax?

3. TonsTHe 00 3MeKTPUYeCKOl mosisipu3ariuu. [Ipy Kakoi TeMriepaType CerHeTO/IeKTPUKH TepPSIOT
CBOIO NoJsisipy3anuio? [IpuBeuTe NpUMepsI.

4. Kakoe BAMsSIHYe OKa3bIBalOT MeXaHUUEeCKHe CBOMCTBA FOPHBIX ITOPOJ, Ha TPOeKTUPOBaHKe TOPHO-
TeXHOJIOTUUeCKUX IPOLIeCCOB, HA KOHCTPYWpPOBaHUE U WCIO/b30BaHME TOPHBIX MalllMH U MeXaHHU3MOB B
MpOU3BO/CTBE?

5. Tepmuueckuii criocob OypeHust U pa3pylleHUs] HerabapruTa U BO3MOXKHOCTb UX IIPUMeHeHUsl Ha
BalleM IpeATpUATHN.

BapuanTt 10




CTpyKTYp
HBIN

37IeMeHT
KOMITeTeH
15151

[InaHupyeMeble pe3y/bTaThl 00yUeHHs

OreHOYHBIE CpejCTBa

1. HazoBute OCHOBHBIE TUITbI DY/, ¥ TIOPOJI, pa3pabaThiBaeMbIX BAlllUM TpeANpusTieM. Boigenurte
U [laiiTe XapaKTePUCTHUKY OCHOBHBIM MOPOZ000pa3yIoIIM MUHEPAJIaM Balllero MeCTOPOXK/IeHUSsI.

2. YeMm 00yC/IOB/IEHBI OT/IMYMS B (PU3UKO-TEXHAUECKHUX CBOMCTBAX U MOBe/IeHHe MOpoJ B obpasiax
Y MacCHBe, a TaKyKe MacCUBa F'OPHBIX MOPO/, M pa3pbIX/IeHHOM TOPHOM MacChI?

3. Kak Ha mpakTHKe MCIOJb3YIOTCS pa3uunve B 00beMHBIX W YZelIbHBIX Becax TOPHOM MOPOAbI U
MUHepasIoB, a TaK)Ke 3HauuTe/IbHasl pa3HULja B IIJIOTHOCTH I0JI€3HOr0 UCKOMIaeMOoro U MyCTOM MOPOAbI?

4. Kak mofpa3fiensioTcs 10 YacToTe YIpyrue KosebaHWsl, pacrpOCTPaHSIOUIMeCs B TBEPAbIX
cpepax? Kakve MeToZAbl B HacTosiiliee BpeMsi TIPUMEHSIIOTCS [/l OIpeZiesieHHs aKyCTUUeCKUX apaMeTpoB
YIIPYTHX KojieOaHi?

5. B Kakux cyiy4asx MpUMEHSIFOTCS Te0TEXHOIOTMUECKHEe METO/IbI I00bIUM TI0/Ie3HBIX UCKOIAEMBbIX.




0) ITopsifoK NpoBe/ieHNsI MPOMEXXYTOYHOH aTTeCTalHH, M0Ka3aTe/ I ¥ KPUTEePUH
OLICHHUBaHMSA:

[Tpome)xyTouHasi arTecTalusi TO AWCHUTUIMHe «®UW3MKa TOPHBIX TIIOPO/» BK/IIOUAET
TeopeTHUeCKre BOIIPOCHI, TIO3BOJISIOLIME OLIEHUTh YPOBEeHb YCBOEHUsi 00yuaroIMMUCs 3HaHUM, U
NpaKTUYeCcKWe 3a/laHus, BbIAB/SIOLME CTereHb C(HOPMUPOBAHHOCTM YMEHUH U BraJeHUH,
MIPOBOJUTCS B (hOpMe SK3amMeHa.

OK3aMeH M0 JJaHHOM JAWCLUIIIMHE TIPOBOJUTCS B YCTHOM (hOopMe IO 3K3aMeHalMOHHbIM
Ounetam, KaXKZblii U3 KOTOPBIX BK/IFOUaeT 3 TeOpeTHYeCKUX BOIIPOCa.

IToka3aTe/su U KpUTepPUH OLleHUBAHHUA IK3aMeHa:
— Ha OLIeHKY «O0T/IHYHO» (5 6asoB) — 00yYaroluiics eMOHCTPUPYeT BbICOKHM YPOBEHb
cpopMHPOBAaHHOCTH KOMITETEHIUH, BCECTOPOHHEe, CHCTEMaTHUeCcKoe 1 TTy0OKoe 3HaHue yueOHOoro
MaTepHasia, CBOOO/IHO BHITIONHSIET MpaKTHUeCKue 3a/laHusi, CB0O0/IHO OTlepupyeT 3HAHUSIMHU,
YMEeHHSIMH, TIPUMEHSIeT UX B CUTYaLUsIX TOBBILLIEHHOM CJI0)KHOCTHU.
— Ha OLIeHKY «xopomuio» (4 6asna) — 00yJaroLuiics leMOHCTPUPYeT CPeJJHUI YPOBeHb
Cc(OpMHPOBAHHOCTH KOMITETEHL{MIi: OCHOBHbIE 3HAaHUs], yMEHHS1 OCBOEHBI, HO [J0TyCKatOTCs
He3HauuTe/bHble OLIMOKH, HeTOUHOCTH, 3aTPYAHEHUs TIPY aHAaIUTUUeCKUX Orepariusx, repeHoce
3HaHUM ¥ YMEHUU Ha HOBbIe, HeCTaH/lapTHbIe CUTYaLUH.
— Ha OL|eHKY «y/A0BJ/IeTBOPUTEIbHO» (3 6asia) — o6yyaroiiuyiicst JeMOHCTPUPYeT MOPOroBbIi
ypoBeHb C()OPMUPOBAHHOCTH KOMITeTEHLIUM: B X0/le KOHTPOJIbHBIX MEepPOIIPUATHI 10y CKatTCs
OLIMOKH, TIPOSIB/ISIETCS OTCYTCTBHE OT/AeNbHBIX 3HaHUM, YMeHUH, HaBbIKOB, 00yYarOLUiics
VCTILITHIBAET 3HAUUTE IbHbIE 3aTPYAHEHNs IIPY ONepHpOBaHUM 3HaHUSIMU U YMEHUSIMU TIPU UX
riepeHoce Ha HOBbIe CHUTYaL[|H.
— Ha OL|eHKY «HeyA0B/IeTBOPUTEIbHO» (2 Oaria) — 00yJaroIuiicss eMOHCTPUPYeT 3HaHUS He
6onee 20% TeopeTUUECKOTO MaTepHaJia, [0MyCcKaeT CyllieCTBeHHbIe OIMOKY, He MOXKeT TT0Ka3aThb
VIHTe//IeKTya/IbHble HaBbIKM pellleHus] MPOCThIX 3a/au.
— Ha OL|eHKY «HeyAOBJIETBOPUTENbHO» (1 6asiT) — 00yuaromuiics He MOKET 1M0Ka3aTh 3HaHUS Ha
YPOBHE BOCTIpOM3Be/IeHHsI U 00BbsiCHeHUSI MHPOPMAIUH, He MOXKET M0Ka3aTh UHTe/IeKTya/lbHbIe
HaBBIKU pelleHus TIPOCThIX 3a7iau.

8 YueOHo-MeToguUeCcKoe U HH(POPMAI[HOHHOE o0ecrieueHre AUCIUIITHHBI

a) OcHoBHa#s mreparypa:

1. IBexoB, 1.M. ®u3uKa TOpHBIX TIOPO/I: MEXaHWYeCKHe CBOWCTBA TOPHBIX MOPOZ, : yueOHOe
nocobue / .M. IlIesoB. — Mocksa : MUCHC, 2019. — 122 c. — ISBN 978-5-907061-27-9. —
TeKcT : 3/IeKTPOHHBIN // DJIeKTPOHHO-0Mb/MoTeuHas cuctema «Jlaub» : [caiiT]. — URL:
https://e.lanbook.com/book/116928 (marta obpaienusi: 31.10.2019). — Pexxum goctyma: ajs
aBTOPU3. TI0JIb30BaTesIeu.

2. 'onuapos, C.A. ®u3uKa ropHbIX OPOJ, : (pusnueckue siByieHus1 U 3PQPeKThl B IPaKTHKe
TOPHOTO TPOM3BO/ICTBA [ D1eKTPOHHBIHN pecypc] : yuebHoe ocobue / C.A. 'oHuapos, I1.H.
[Tawenkos, A.B. [110THUKOBa. — OneKTpoH. faH. — Mocksa : MUCHUC, 2016. — 27 c. — Pexxum
pocrymna: https://e.lanbook.com/book/93655. — 3ars. ¢ skpaHa.

3. flnuenko, I'.A. ®u3rka ropHsix Nopoy. [110THOCTHBIE CBOWCTBA FOPHBIX MOPOJ, U
¢akTopel, MX onpeesstoiye : yuebHoe mocobue / I A. fHuenko. — Mocksa : MUCHC, 2019. —
142 c. — ISBN 978-5-906953-86-5. — TeKcT : 371eKTpoHHbIM // JIaHb : 37IeKTPOHHO-0MOIMOTeUHast
cucrema. — URL: https://e.lanbook.com/book/129076 (mata obpamienus: 05.02.2020). — Pexxum
Jl0CcTymna: /i1l aBTOPU3. MO/Ib30BaTe el.

0) Jlono/IHUTeIbHAA JIUTepaTypa:
1. A.K. TTopueBckuii, I'.A. KaTkoB. OCHOBBI ()M31KH TOPHBIX MIOPOJ, TeOMeXaHUKU 1
ynpaBJjieHUs: COCTosiHMeM MaccuBa. — M.: MI'TY, 2004. — 120 c.
2. HoBuk I'.f1., P>xeBckuii B.B. OcHOBBI M3UKHM rOpHBIX 110poJ. — M.: KHIKHBIN oM
"JIMBPOKOM", 2010. — 360 c.


https://e.lanbook.com/book/116928
https://e.lanbook.com/book/129076%20
https://e.lanbook.com/book/93655

3. ToH4apoB, C.A. ®PuU3NKO-TEXHUYECKNE OCHOBbI pecypcocbepexeHus npwu
pa3pyLlleHUn ropHbIX Nopond [DNeKTpoHHbIM pecypc] : y4ebHoe nocobue / C.A.
[OH4YapoB. — DNeKTPOH. faH. — MockBsa : [opHada kKHura, 2007. — 211 c. — Pexum
pocTtyna: https://e.lanbook.com/book/3282. — 3arn. c akpaHa

B) MeToanueckue yKa3aHus:

1. ¥YromehukoB B.K., YromeuukoB H.B., CumonoB II.C. ®u3uka TOpHBIX TMOpPOZ,.
JlabopaTOpHBI MPaKTUKYM TI0 OHOMMEHHOW JUCHUITIMHE crieluanbHocTy 130408, 130403, Ul,
Y2. Marauroropck: I'OY BIIO «MI'TY um. I''1. Hocosa», 2009.

2. YroneaukoB B.K., CumonoB [1.C. MaruurtHele CBOWCTBa TOPHBIX MOPOJ,. MarHuToropck:
MI'TY, 2002.

3. Manspos W.I1., YronsHukos B.K., Kamanos 3.M. AKycTuueckre CBOMCTBA TOPHBIX IIOPO/.
Marnutoropck: MI'MA, 1994.

r) [IporpamMHoe o0ecnieueHue u VIHTepHET-peCypChI:

IIporpammHoe obecrieueHne

Haumenosanue 110 Ne moroBopa CpOK J1elCTBUS JIULIEH3UN
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpoyHo
Kaspersky Endpoind Security | ; 554 18 o121.03.2018 28.01.2020
Ans Gusheca-CTaHpapTHeid | 'y 1947 17 o1 20.12.2017 21.03.2018
7 Zip CcBOOO/THO pPacIpocTpaHseMoe | 6ecCpoUHO

HNHTepHeT pecypchbl
1. MexxnyHaposiHas cripaBoyHasi cucteMa «Ilomrpea» polpred.com otpacis «O6pa3oBaHue,

Hayka». — URL: http://edication.polpred.com/.
2.HanoHnanbHast UH(GOpMaljMOHHO-aHaIMTHYecKast cucreMa — POCCUICKMI UHZEKC HayYHOT O

yutupoBanus (PVHLI). - URL: https://elibrary.ru/projest risc.asp.

3. [Touckosas cucrema Akazemusi Google (Google Scholar). - URL: https://scholar.google.ru/.
4. "upopmatoHHasi cucrtemMa — EriHOe oKHO JjocTyria K MH(opMaloHHbiM pecypcam. - URL:
http://window.edu.ru/.

9 Martepua/IbHO-TeXHHYECKOe ofecrieyeHne JUCIUILTHHBI
MarepHabHO-TeEXHUUECKoe obecrieueHre AUCIUIUTHHBI BK/IFOUAeT:

Twun ¥ Ha3BaHWe ayJIUTOPUU OcHallieHve ayJIMTOPUMN
YuebGHble ayIUTOPUHA AJIs1 MynbTUMeuiHbIe CPeCTBA XpaHeHUsl, repejjaud U
TIPOBE/IEHUS 3aHSTUM JIEKIIMOHHOTO | TIpe/ICTaB/IeHUsI HH(OpMaIum
THIA
YueOHbIe ayJUTOPUH JJIs1 JIabopaTopHbIe yCTaHOBKH, U3MEPUTE/IbHbIE TIPUOOPHI /1/1sT
TIpOBe/IeHNs JTabopaTOPHBIX BBITIO/THEHUS JTaOOPAaTOPHBIX paboT:
3aHSATUU — MarvHbl yHUBepCa/bHbIe UCTTbITaTe/TbHbIE Ha

pacTsbkeHue, CKaTue, Cpes.

— TIpubopsI Ay1st U3MepeHus aKyCTUUECKUX U
MarHUTHBIX XapaKTePUCTHK.

— VcnibiTaTeibHBIE KOTIPBI, CUTa, 00eMOMEepHI ISt
omnpe/ie/ieHUs] TOPHOTEXHUUECKUX XapaKTePUCTHK.

— DNeKTPOHHbBIE BECHI.
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Tun v Ha3BaHUWe ayJUTOpUHU

OcHarlleHue ayIuTOpUMU

— Ileun Tepmuyeckue.

YueOHble ayIUTOPUH 1151
TIPOBe/IeHUsI TPYIINOBBIX U
VH/JVBU/lya/IbHbIX KOHCY/IbTALUM,
TeKylIlero KOHTPOJIsl U
NIPOMEeKYTOUHOU aTTecTaluu

[ocka, My/bTHMeIMMHBIN IPOEKTOP, KpaH

ITomeruenus s
CaMOCTOSTe/TbHOM paboThI

[TepcoHanbHbIe KOMITBIOTEPHI € TTakeToM MS Office,
BbIX0/IOM B VIHTEpPHET U C ZIOCTYIIOM B 3JIEKTPOHHYO

o0yyarImxcs rHGbOPMAaILMOHHO-00pa30BaTeIbHYI0 Cpely YHUBEPCUTeTa
[TomelieHue /11 XxpaHeHUs U CreniaXkul 711 XpaHeHus1 yueOHO-Har/IsiAHBIX T0COOMIA 1
NpodrIaKTUUeCKOro yuebHO-MeToAueCcKoi JOKyMeHTaL|H.

o0cy>xuBaHMs yueOHOTO
000py10BaHus




