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ObopoTHasi CTOPOHA TUTYJILHOTO Jucta PITJ]

I. Padouasi nporpaMMa nepecmMoTpeHa Ha 3acenannu OTaeneHus

IIpotokoun oT « » 20 1. Ne

Hupexrop Otaenenus
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1. PaGouas nporpamma nepecMoTpeHa Ha 3aCeJaHUN OT}]eJIeHI/Iﬂ

[IpoToxkoi oT « » 20 1. Ne

Hupexrtop Otaenenus

(moamuce) (1.0. ®amums)



AHHOTAIUA

HucunminHa «®u3nka TOPHBIX MOPOA» TMpeIHa3HAYEHA [JIsi CTYJEHTOB,
obOyuaromumxcst mo cnenuanbHoctn 21.05.04 «l'opHOoe nenmo», crenuaiu3alyu
«Mapkienepckoe 1ey10» U BXOAUT B 0a30BYI0 4acTh 010Ka J{UCUMIUTMHBI (MOTYJIN)
yueOHoro miaHa (uaaekc b1.5.37).

OO0mast TpyJ0eMKOCTh JUCIUIUIMHBI cocTaBisier 216 wacoB, 6 3E. YueOHBIM
TUIAHOM TIPETyCMOTPEHBI JISKITMOHHBIE 3aHATHS 36 4acoB, JabopaTopHbie padoThl 18 yacoB
U caMoCToATENbHas paboTa cTyaeHTa 162 yaca, B TOM 4nclie Ha TIOTOTOBKY K dK3aMeHy 27
yacoB. JlucumiivHa peanuzyercst Ha 3 Kypce B 5 ceMecTpe.

ConepxaHue TUCHUILUIMHBI OXBATHIBAET CIICIYIOMIUA KPYT BOIIPOCOB:

MuHepansl M TOpHBIE TOPOJABI KakK OOBEKThl TOPHOTO IPOU3BOJICTBA;
CTPOCHHE, COCTaB U COCTOSIHUE TOPHBIX MOPOJ M MACCHUBOB; (PU3UKO-XHMHUECKHUE,
nerporpapuyecKkue U reHeTUYeCKre KIacCU(PUKAUU TOPHBIX MOpoA; (U3HYEeCcKue
SABJICHUST B TOPHBIX IMOpoJaax; OOIIHMEe TOHSATHUS O CBOWCTBaX TOPHBIX TMOPOI;
MEXaHUYECKHE CBOMCTBA TOPHBIX MOPOJ W MACCUBOB; Je(hOpMAaIOHHbIE CBOMCTBA
TOPHBIX TOPOJI; YNPYrHe CBOWMCTBA TOPHBIX IMOPOJI; TEIJIOBHIE CBOWCTBA TOPHBIX
MOpOJl YU MAaCCHUBOB; TEIUIOEMKOCTh W TEIUIONPOBOJHOCTh TOPHBIX MOPOI;
AIIEKTPUYECKUE M MArHUTHBIE CBOMCTBA TOPHBIX MOPOJ U MACCHBOB; (DU3UKO-
TEXHUYECKOE 00ecredeHrue TOPHOro MPOU3BO/ICTBA.

YcnoBueM  yCHENIHOTO OCBOCHMSI JUCHMIUIMHBI  SIBJICTCS HAlU4YUe Y
CTYJICHTOB 3HAHHWM MO JUCHUIUIMHAM, U3y4aeMbIM B MPEIIICCTBYIONIUI MEPUO] U
coJieprKaiiuM 0a30BbI€ 3aKOHBI W OMPEACIICHUS, HEOOXOAUMBIE Jisi YCBOCHHS €€
nporpamMMmbl:  «Beicmmas  marematuka», «@Puzuka», «Xumus», «l'eosorusny,
«MarepuanoBenenne», «OCHOBBI TOpPHOTO aena», «['opHoe neno m okpykaromas
cpena» U IpyTHe.

Heap u3yueHUs TUCHUIUIUHBI — (OPMUPOBAHUE 3HAHUN Y CTYIEHTOB O
bU3MYEeCKUX  CBOMCTBAX TOPHBIX TMOPOJA  JJs  WCIOJB30BAHMS WX  TIPH
MIPOCKTUPOBAHUU U BEJICHUM TOPHBIX PadoT.

3agaum QUCIIAIINHEL:

— W3y4YCHUE OCHOBHBIX (PUBUKO-TEXHMYECKUX I[MapaMeTpOB TOPOJ B
7a00paTOpHBIX W HATYPHBIX  YCJIOBHUSX  (TUIOTHOCTHBIE,  IMPOYHOCTHBIE,

TOPHOTEXHOJIOTHYECKHUE);



— u3ydeHue (U3UYECKON CYIIHOCTU MPOLECCOB, MPOUCXOSALUIUX B TOPHBIX
mopojax W MacCHBaX TPH BO3JACHCTBUM Ha HUX (PU3NYECKUMH TIOISAMH U
rOPHOI00BIBAIONTUMHU MallIMHAMU;

— TMPUMEHCHHWE JaHHBIX O CBOWCTBAaxX IMOPOJ JUIsi BBIOOpPAa TEXHOJIOTHH
pa3pabOTKU U COOTBETCTBYIOIIUX PEKUMOB TOPHOTO 000PYAOBAHMUS;

— YCTaHOBJICHHWE KaTeropuu pazpadarbiBaeMOoCTH mopon (OypumoctH,
B3pBIBAEMOCTH W [Ip.), ONpEIEJICHUE MO0 HUM MPOU3BOJAUTEIBHOCTH TOPHOTO
00OpyI0BaHUS, OMpPECICHUE HAMPSHKEHHO-ISPOPMUPOBAHHOTO COCTOSHHUS TTOPOJT
10 UX CBOKWCTBaM.

JIns  yCHENmIHOTO W3Y4YeHUsS JUCHUIUIMHBI «®PuU3MKa TOPHBIX MOPOI» Y
CTYJICHTOB  JIOJDKHBI ~ OBbITh  COPMHPOBAHBI  CIEIYIONIUE MpEeABAPUTEIIbHbBIC
KOMIIETEHIIUHU:

- CnocoOGHOCTh K 0000IIEHUIO U aHANKU3y WH(OpMAaIlMU, TOCTAHOBKE IIeJIeH U
BBIOOpY MyTEN WX JOCTHXKCHUSI.

- ['OTOBHOCTH HCMONB30BaTh HAyYHBIE 3aKOHBI U METOABI IPU TE€0JIOr0-
MPOMBIILJICHHOW OIIEHKE MECTOPOXKIECHUM TBEPIBIX TMOJE3HBIX HCKOMAEMBbIX U
TOPHBIX OTBOJIOB.

— Brnanenue HaBbIKaMU aHaiW3a TOPHO-TEOJIOTUYECKUX YCJIOBUU MpH
HKCILTyaTAIMOHHON pa3BeKe U M0ObIYe TBEPABIX MOJIE3HBIX MCKOIMAEMbIX, a TaKkKe
MIPU CTPOUTENIHCTBE U IKCIUTyaTAI[MU TOA3EMHBIX 0ObEKTOB.

— Bnagenune meromamMu reoJioro-mpOMBIIUIEHHONW OLEHKH MECTOPOXKICHUMN
MOJIE3HBIX UCKOIMAEMbBIX, TOPHBIX OTBOJIOB.

B pesynbprare uzydeHus: JaHHOM TUCHUILTUHBI Y 00y4aromuxcst GOpMHUPYIOTCS

cieayroue ooienpodecCuoHaIbHBIE KOMIIETCHITUH (JIEMEHThHI KOMITETCHIUMN):

Kon u ¢popmyiupoBka KOMIeTeHUHH Jranbl GopMUPOBAHMS KOMIIETEHIUH
OIIK-4 — T'oToBHOCTH C CrpoeHue, XUMUYECKUI 1 MUHEPAJIbHBIN COCTaB 3€MHOI
€CTECTBEHHOHAYYHBIX TTO3UINI OIIEHUBATh KOPBI, (GPU3UKO-XUMHYECKHE, TIETPOrpaduuecKue u

CTpOCHHUE, XHUMHUYECKUH U MI/IHepaJ'H)HI:Jﬁ TCHCTHYCCKHEC KJ'laCCI/I(i)I/IKaLII/H/I TOPHBIX ITOPOI.

N 3Haer
COCTaB 36MHOU KOPBI, MOP(HOJIOTHIECKHE
0COOEHHOCTH U TEHETUYECKHE THUITBI
MECTOPOK/IEHUH TBEPBIX MMOJIE3HBIX
HCKOIIA€MbIX IIPH PELISHUHU 3aa4 110 OnpenensiTh PU3NKO-TEXHUUECKHE MapaMeTPhl TOPHBIX
palroOHAJIbHOMY U KOMIUIEKCHOMY VMeer TOPOJI.

OCBOCHMHIO I'€OpECYPCHOro NMOTEHIIMAa1a




HEIp. OOmuMy NpUHIUIIAMY BIUSHIS MHHEPAIBHOTO COCTaBa U
CTPOCHHMS Ha CBOMCTBA TOPHBIX MOPOJ M OCHOBHBIMH
MIpaBUJIaMH H3Y4eHHS (PH3UKO-TEXHUUECKUX CBONCTB.
Bnaneer
OIIK-9 — BrageHne MeToaMu aHamsa, Bo3szeiicTBue BHEITHNUX (DU3MUYECKUX MOJIEH Ha CBOWCTBA
3HaHHEM 3aKOHOMEPHOCTEH MOBEICHHS 1 TOPHBIX MIOPOJI M METOJIBI YIIPABIICHHSI CBOMCTBAMHU U
yIpaBJICHUs] CBOWCTBAMU I'OPHBIX MOPOA M | 3HaeT COCTOSIHUEM MacCHBa.
COCTOSIHHEM MacCHBa B TIpoIeccax A00BIIH
Y IIepepabOTKH TBEPIBIX MONE3HBIX
HCKOMACMBIX, a TAKIKE IIPU CTPOUTCILCTBE U OLEHUTh MEXaHUYECKOE COCTOSIHUE MacCHBa TOPHBIX
SKCIUTyaTallH HOA3EMHBIX COOPYKCHHUIA. MIOPOJ, BEIOPATh METO/IBI YIIPABICHHS 3TUM COCTOSTHHEM.
Ymeer
Meronamu BOo3A€MCTBHS Ha CBOMCTBA FOPHBIX OPOJ U
Braxeer YTIPaBIECHUSI COCTOSTHIEM MacCuBa.

B pPaMKax TUCHHUILINHBI «®Dusnka T'OPHBIX ITIOPOI» COI'NIACHO y‘l€6HOFO IJIaHa

MECTOObI aKTHUBHOTO/ HHTCPAKTHUBHOI'O O6yquI/I$I HC IMIPUMCHSATIOTCA.




|. CtpykTypa n cojep:xaHue TeOpeTHYECKOH YaCTH Kypca

Pazoen 1. Munepanvt u z2opnvie nopoost. Obdugue ceedenus o Qu3uxo-
mexXHuuecKux napamempax 20pHslx nopoo — 4 vaca.

Tema 1. MunepaJibl 4 ropHble OPOAbl. CTPYKTYPHBbIE CBOMCTBA FOPHBIX
nopox — 2 yaca.

OcCHOBHBIC TIOHSTUSI O MUHEpaJax, KpUcTaiax, TOpHBIX nopojax. CTpykTypa
U TEKCTypa FOpHBIX NOpoJ. MarmaTtuueckue, Meramop(puueckue U 0cagouHbIe rop-
Hble MOPObl. MHOro(pa3HOCTh TOPHBIX MOPOJ. BiusHHEe MUHEpanIbHOrO COCTaBa,
CTPOEHHMS TOPHBIX MOPOJ HA UX CBOMCTBA. MI30TpOMHOCTh M aHU30TPOITHOCTh TOPHBIX
nopol. [IopucToCTh M TPEHIMHOBATOCTh TOPHBIX MOPOJA. BIaxkHOCTH, YIEIbHBIA U
OOBEMHBI BeC TOPHBIX TMOPOJA, IUIOTHOCTh, OOBEMHAs Macca, METOJbl UX
OINpPEIEIICHHUS.

Tema 2. Kinaccupuxkauus (U3MKO-TEXHHUYECKUX MAPAMETPOB TOPHBIX
nopox — 2 yaca.

[I1OTHOCTHBIE, MEXAaHWYECKHE, TEIJIOBbIE, JIIEKTPUUYECKHE, MAarHUTHBIE,
BOJIHOBBIE, paJUalMOHHbIC, TUJPOTA30JAMHAMUYECKUE, TOPHOTEXHOJOTHUYECKUE
napameTpbl TOpHBIX Topoa. bazoBble PU3NKO-TEXHUYECKHUE CBOMCTBA MOPO/I.

Pazoen 2. OcHoeHnble NOHAMUA MEXAHUKU 20PHBIX NOpPoo. Memoowl
onpeoeneHus MeXaHudecKux ceoicme 20puvlx nopoo — 10 uacoe.

Tema 3. Hanpsizkenus u nepopmanuu ropHbix nopoa — 2 yaca.

HopmaiibHble ¥ KacaTelbHBbIC HAIPSOKEHUS, TeH30p HampshkeHui. Jedopma-
WU CXKAaTHUsl, PACTSDKCHUS, CIBUTa. YNPYTrOCTh U TUIACTUYHOCTH TOPHBIX MOPOJ.
Cratudeckuil U1 TMHAMUYECKUI MOYJI YIPYTOCTH.

Tema 4. IIpounocTb ropabix nopoja. Teopuu npoyHocTH — 2 yaca.

[Ipenensl MPOYHOCTU TOPHBIX MOPOJ Ha CXKaTue, pacTsikeHue, caBur. Koad-
(UIMEHT KPEeroCTH TopHBIX mopon mo mkaine M.M. IlporoapskonoBa. O0beMHas
MPOYHOCTh TOPHBIX MOPOJI, MACHOPT MPOYHOCTH, YTOJ BHYTPEHHETO TPEHUS, CIIeTLIe-

HUE TOpHBIX Mopoj. Teopust mpounoctu Kynmona-Mopa, Teopust HanOOJIBIITUX HOP-



MaJbHBIX HAIpPSIKECHUH, TEOPUS HAWOOJBIIUX KACATEIbHBIX HANPSHDKCHHUM, TEOPHS
pazpyuenus ['puddurca.

Tema 5. Peosiornueckne cBOMCTBa rOPHLIX MOPOJA — 2 yaca.

[Tom3ydecTh TOPHBIX MOPOJ 3aTyXarollas, yCTaHOBUBIIASCS, MPOTPECCUPYIO-
mrast. [Ipexen amutenbHO#M mpodHocTH. Penakcarust HanpsoKeHUH B TOPHBIX MTOPOAAX,
MIEPUO/] PEITAKCAIIHH.

Tema 6. MeToabl onpe/iesieHUst MEXaHUYECKHX CBOICTB rOPHBIX MOPoa — 2
yaca.

Omnpenenenue mpeaena MPOYHOCTH HA OJHOOCHOE C)KaTWe, Ha OJHOOCHOE
pacTshKeHHE, TPSMbIE W KOCBEHHBIE METOJbl. OmpenesieHne MPOYHOCTH TOPHBIX
nopoj, Ipu 00BbEMHOM HAIpPsHKEHHOM cocTostHuH. Onpenenenue nedopMamoHHbIX
XapaKTEPUCTHK TOPHBIX MOPOI: MOIYJISA yIPYroCTH, MOAYJsS oOmed aedopmMamnw,
koaddummenta Ilyaccona, koadduimeHta MOMHBIX MOMEPEUHBIX Jedopmarui,
MOJYJISl BCECTOPOHHETO CXKATHUS M MOJYJIS cIBHra. VcmpITaHWe Ha MONI3YYeCTh MPU
OJTHOOCHOM U 00BEMHOM CKaTHH. MeXaHW4YeCKne CBOMCTBA MaCCHUBA TOPHBIX MOPOI.

Tema 7. Ynpyrue Koje0aHusi U aKyCTHYeCKHe MapaMeTpbl mopoa — 2
yaca.

BonHoBoe ypaBHeHue, WH(Pa3ByKOBbIE, 3BYKOBBIC THUIIEP3BYKOBBIC, YIbTpa-
3BYKOBBIE ympyrue BoJHBL. CelicMHYeCKHe BOJHBI, MPOJOJIbHBIE M IONEPEUHbIE
YOPyTHE BOJHBI. AKYCTHUYECKHE MapaMeTphl: CKOPOCTh PacHpOCTPaHEHUS YIPYTHUX
BOJIH, KO3 GUIIMEHT MOTJIOIIEHUSI, BOJIHOBOE CONPOTHUBIICHHUE, KOIPPUIIMEHTHI OTpa-
YKEHUS W TIPEIIOMJICHUS YIIPYTUX BOJH. BiMssHMEe BHYTPEHHHUX M BHEIIHUX (PAaKTOpOB
Ha aKyCTHYECKHE CBOMCTBA MOPOJ. AKYyCTUYECKUE TTapaMeTphl (a3, Carariumx rop-
HYI0 1opofay. Mcnonb30BaHue akyCTUIECKUX CBOMCTB TIOPOJ ISl U3YyUEHUS MacCHBa

TOPHBIX NOpPOA. MeTonbl OnpeneIeHusl aKyCTHUYECKUX CBOMCTB MOPOJ.

Pazoen 3. Tennoevie ceolicmea 2o0pHvlx nopoo — 4 uaca.
Tema 8. ®u3nyeckne 0OCHOBBI PACIPOCTPAHEHUs] U HAKOIUIEHUS TeIia B

rOpPHBIX MOpoaax — 2 yaca.



TennoeMKocTh, TEIIONPOBOIHOCTh, TEMIIEPATYPOIPOBOIHOCTD, TEILJIOBOE
paciMpeHue Mmopoja. DIEKTPOHHAs U (POHOHHAS TEIIONPOBOIHOCTh. 3aBUCUMOCTh
TEIUIOBBIX CBOMCTB OT COCTaBa, CTPOEHHUS MOPOJ, BHEIIHUX YcCJOBHM. TemioBbie
CBOMCTBa (a3, BXOIAUIMX B COCTaB IMOPOJbI, AHU3OTPOMHUS TEIUIONPOBOJAHOCTH
nopoa. Temnonepenaya, ko3hUIMEHT TEMIOOTHayu, KOHBEKIUS. TepMuyeckue
HaIpsKEHUS B TOPHBIX OpoJax. TermnoBbie CBOMCTBa MACCUBOB TOPHBIX MTOPO/I.

Tema 9. Hcnosib30BaHHE TeIUIOBBIX CBOMCTB MOPOJA M NPOLECCOB B
TEXHOJIOTMH FOPHOI0 NMPOM3BOJACTBA — 2 yaca.

Mertonel n3MepeHus TEIUIOBBIX CBOMCTB. Pa3pyiieHue u ynpoyHeHrue ropHbIX
IIOPOJl U MACCUBOB. YTIPABJIECHUE TEIIOBBIM PEKUMOM IIAXT U PyIHHUKOB. Mcnomb30-
BaHUE TeIula 3eMHbIX Help. OCOOEHHOCTH TEPMOJAMHAMUYECKUX IPOILIECCOB IPU

I[O6BI‘-IG ITOJIC3HBIX UCKOIIACMBIX B YCJIIOBHAX BEUHOM MCP3JIOTHI.

Pazoen 4. dnekmpomazHumHubsle c60UCMEaA 20PHBIX NOPOO — 8 HACOB.

Tema 10. TIloaspu3aummsi ropHbIX Topoa. JludjekTpuyeckas
MPOHULAEMOCTb — 2 Yaca.

Buapl monsipuzaniuu: 3J€KTpOHHAS, WOHHAs, JMIOJbHAS, OpPHEHTAIlMOHHAs,
MaKpOCTPYKTYpHasl, JJICKTPOXUMHUYECKas. ODJEKTPOCTpUkius, OTHOCUTENbHAs U
abCONIOTHAs  JUAJIGKTpUYECKas TMPOHUIIAEMOCTh, 3aBUCUMOCTh OT  YacCTOTHI
ANEKTPUUYECKOTr0 MOJIsA, COCTaBa TOPHOW MOPpOoJbl. [(nsnekTpuueckas NTpOHUIIAEMOCTb
MacCHBOB FOpHBIX TTOpo. OcoObIe ciydau MOJISIpU3aluu MOPOI.

Tema 11. Dy1eKTPONPOBOAHOCTD, IMIJIEKTPUYECKHUE MOTEPH — 2 Haca.

VYnenbHasi 3J€KTPONPOBOAHOCTh. [IpOBONHUKU, TOTYNPOBOJHUKHU, TUIJICKT-
PUKH, OCHOBHBIC Pa3IUYMsl. DJIEKTPUUECKOE COMPOTUBJICHUE TOPHBIX MOPOJ. 3aBH-
CUMOCTbB JJIEKTPHUYECKUX CBOMCTB OT COCTAaBa, CTPOCHMUS, BHEIIHUX YCJIOBUUA. MeTo-
JIbI U3MEPEHUS DJICKTPUUECKUX CBOMCTB TOPHBIX MOpoA. JudieKkTpudeckue moTepH,
TAHTEHC YTJIa TUAJIEKTPHUECKUX MOTEPD.

Tema 12. MarnutHble cBoiicTBa  mopoa. Pacnpocrpanenue

AICKTPOMATIrHUTHBIX BOJIH — 4 gaca.



HanpspokeHHOCTh M MarHWTHAs! MHAYKIMS, OTHOCUTEIbHAsE M aOCOIIOTHAs Mar-
HUTHAasl MPOHMUIIAEMOCTb. JlaMarHuTHBIE, MapaMarHUTHBIE, (PeppPOMarHUTHbBIE TOp-
HbI€ MOPOABI. 3aBUCUMOCTh HAMAarHUMYEHHOCTH (PEPPOMArHUTHBIX MOPOJ OT Hamps-
YKEHHOCTH MAarHUTHOTO TOJISI, OCTaTOYHAs HAMArHWYEHHOCTb, KOOPLUMTUBHAS CUIIA,
NeTJI TUCTEpe3uca. DIEKTPOMAarHUTHOE 10JIe Kak 0coObIi BUJI Matepuu. Pacmipoct-
paHEHUe SJIEKTPOMAarHUTHBIX BOJIH B IOpOJax, ypaBHeHUs Makcsemna. CKopocTh
PaCIpOCTPAHEHUS JJIEKTPOMArHUTHBIX BOJIH, IOTJIOLIEHUE JIEKTPOMATHUTHOW BOJI-
Hbl. BivisiHue BHEIIHUX MOJIEH HA pacIPOCTPAaHEHUE MIEKTPOMArHUTHBIX BOJIH. [ny-
OMHa MPOHUKHOBEHUS AJIEKTPOMATHUTHBIX BOJH, KO3((UIIMEHTHI OTpaXKEHUS U Mpe-

JIOMIJICHUS SJICKTPOMAIrHUTHBIX BOJIH. OnrTuueckue CBOMCTBA T'OPHBIX ITOPOA.

Pazoen 5. Bo3oeiicmeue eneutnux puzuueckux noieii Ha 20pHvie NOPOObl —
6 uacoe.

Tema 13. Bausinue Bj1aru v 1aBjeHHUsl HA CBoiicTBa mopoja — 2 yaca.

BnusHue Biarm, cTaTUdeckoe W JIMHAMHUYECKOE BO3JICMCTBHE. AKTHBHAs
PacTBOPUMOCTh MOPOA, KOADPUIIMEHT pa3MOKaHMs. 3aBUCUMOCTh MPOYHOCTHBIX M
ne(opMalMOHHBIX TapaMEeTPOB IOPOJ, TEIUIOBBIX, JJICKTPUYECKUX CBOMCTB OT
CTENEeHU yBIaKHEHUsI. CKOPOCTh pacHpOCTPAHECHUS YIPYTUX BOJH B YBJIAXXHEHHBIX
MOPUCTHIX MOpoJiax. BrusHue pnaBiieHUs. ECTEeCTBEHHBIE W TEXHOJIOTUYECKHUE
HaIpsOKCHHUS. 3aBUCUMOCTh MPOYHOCTHBIX M JIeOPMAIIMOHHBIX XapaKTEPUCTUK OT
BEJIMYMHBI JABJICHUS] TIPU CTAaTUYECKMX U JUHAMUYECKMX Harpy3kax, IMpu
OJITHOOCHOM M BCECTOPOHHEM JaBJICHHMHU. 3aBUCUMOCTb CKOPOCTH PacCHpOCTpPaHCHUS
YIPYTUX BOJIH, TEMJIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX CBOMCTB OT JaBJICHUS.

Tema 14. Bausinue TenjaoBoro mnoJisi Ha CBOCTBA TOPHBIX MOPOX — 2 yaca.

EcTecTBeHHbIE U UCKYCCTBEHHBIE TEIUIOBBIC MOJIS. TepMUUECKUE HATPSIAKEHUS
B TOPHBIX Mopojax. TepMoxumMudeckre W (PU3MYECKHUE MPEBpAICHUS B TOPHBIX
MOpoJiax MpPH HArpeBe: BBICYIIMBAHUE, MEPEXOJl MOPOJbI U3 OJHOTO arperaTHOro
COCTOSIHUSI B Jpyroe, moJuMop(HbIe MpeBpalieHus, AeruapaTalus, AUCCOINAIs,

OKHCJIUTCIbHO-BOCCTAHOBUTCIILHBIC ITPOLECCHI. BnusHue TemioBoro BOSﬂCﬁCTBHH



HAa MEXAHWYECKHE CBOMCTBA TOPHBIX MOpPOA. Bo3nercTBHE HU3KHX TEeMIEpaTyp.
BnusiHre TEroBOro mosist Ha TEIIOBBIE U AJIEKTPOMAarHUTHBIE CBOMCTBA MOPO/I.

Tema 15. Bo3aeiicTBue yYHpyrux KoJje0aHHil, 3JJIeKTPUYECKOT0 H
MATrHUTHOI0 MmoJied — 2 yaca.

Bo3sgaelictBue ynpyrux KojieOaHMM HHM3KOM YacTOThl M BBICOKOYACTOTHBIX.
[IposiBieHHE MEXaHMUECKUX, TEIUIOBBIX, ICKTPUUCCKUX U XUMUUYECKUX 3(DPEKTOB.
KaBuranus, nucnepraumsi, Aerasamnusi, KOaryJsilus, TUKcoTponusa. BoszumeicTBue
AJIEKTPUYECKOTO U MAarHUTHOTO Tojiel. HarpeB mopojbl, TEII0BOM, JIEKTPUUECKHIA,

XUMUYECKUN TTPO00i, N3MEHEHNE MEXaHNIECKUX TTapaMeTPOB TOPHBIX TTOPOI.

Pazoen 6. ' opnomexnonozuueckue napamempul 20pHuIX nopoo — 4 uaca.

Tema 16. I'opHble NOPOaBL, KaKk 00BEKT pa3padboTKu — 2 yaca.

Texnonorunyeckas kinaccuUkalysi TOPHBIX MOPOJI Ha CKaJIbHBIC, MOJYCKab-
HbIC, TUIOTHBIE, MSTKHE U ChITy4YHe. TEeXHOJOTUYECKHE BUJbI PA3pPYIIECHHBIX U pa3-
npoOneHHbIX nopoAd. KpenocTs, TBEpAOCTh, BSI3KOCTh, a0pa3suBHOCTh, TPOOUMOCTb,
OypHUMOCTB, B3PBIBAEMOCTh TOPHBIX MOPOJ. MeToasl uX onpeaeneHus. [ opHOTeXHO-
JIOTUYECKUE TapaMeTpbl PBHIXJIBIX W CBS3HBIX MOpoJ. BoszmedcTBue BOJbI Ha
JIMCTIEPCHBIE TTOPOIBI.

Tema 17. Pa3pymienne u TpaHCIIOPTUPOBAHUE TOPHBIX MOPOJA — 2 yaca.

MexaHu4eckoe OTJeNeHHE MOPOa OT MAaCCHMBa M MX SKCKAaBUPYyEMOCTh, MEXa-
HUYecKoe OypeHue mopoh, OypuMocTb. bypeHue mopoj TepMUUYECKUM METOJIOM.
DNEKTPOTEPMUUECKHE U DIIEKTPUUECKHUE CIIOCOOBI pa3pylleHus, KOMOMHUPOBAHHbIE
METO/BI pa3pylieHus. B3pbeiBaeMOCTh TOpPHBIX Topoa. [[pobieHue um m3MelbueHue

MOJIE3HOTO HCKOMIAEMOT0 MOCIIE€ U3BJICUEHU. TPaHCHOPTUPOBAHUE TOPHBIX MOPO/I.



I1. Conepxxanmne NnpakTH4eCKO 4YaCTH Kypca
JlabopaTtopHsblie padoTbl — 18 yacoB
Jlabopamopnasa paboma Ne 1
Onpeodenenue yoenbnozo eeca 20pHoil nopoosl - 2 uaca

1.1. L[CJ'II) pa6OTBI N OCHOBHBIC TCOPCTHUICCKUC ITOJIOKCHUA

HCJII) pa6OTI>I — N3YUYCHHC YACJIBbHOI'O BECA I'OPHLBIX ITOPOI AJIA UCCIICOOBAHUA

pacdcTa TArOBbIX yCI/IJ'II/Iﬁ QJICKTPOBO30B, IOAbEMHBIX MAIIWH U IP.

BOIIPOCOB TOPHOTO JABJIEHUs, BEIOOpA BHJIA M TUIIOpa3Mepa TPAHCHOPTHBIX CPENCTB
JUI TIEPEeBO3KH IOJE3HOTO MCKOMAEMOI0 U IYCTBIX MOPOJA MO MOJ3EMHBIM

BBIpa6OTKaM M IMIOBCPXHOCTHU, CMKOCTH COCYAOB HMIAXTHBIX ITOJbCMHBIX YCTAHOBOK,

YIIGHBHBIﬁ BCC — 3TO BCC TBCPAOIo BCHICCTBA (MHHepaﬂBHOFO CKGJIGTEI) B

eUHULIEC er0 00BEMa WIIK OTHOIIIEHUE BeCca YaCTHI] TOPOJIbI K UX 00BbEMY

y= 8 r/em®, (t/M5),
3

rae G — Bec TBepHoi dassl, T, T; V — 00beM TBepaoi dassl, cm®, M3,

1.2. IIpuGopsl u 060pyaOBaHKE

[TukHOMETp C TIpUTEPTOI MPOoOKOI emMKOoCcThIO S0 nmu 100 mut.
Becwi nabopaTtopHsie.

CrakaH4¥K JJ15 B3BEIIMBAHUS WA OIOKCA.

Yyrynnas i (apdopoBast cTymnka.

DKCHUKATOP.

CymibHbIN TKad.

[lecuanas BaHHa MM BOAsSHASA OaHs.

1.3. Meroauka npoBeACHUS YKCIIEPUMEHTA

(1.1)

Jlnst ompeneneHusl yIenbHOTO Beca HamOoJee pachpOCTPaHEHHBIM SIBISIETCS

BOJIbI, COOTBCTCTBYIOLICTO O6T>eMy B3ATBIX YaCTHII.

MUKHOMETPUYECKUA METO/, KOTOPHIA 3aKIIOYAeTCs] B ONpEIEICHUH o0bema Beca

Jlns ompeneneHust yAeNIbHOrO Beca TOpPHOM MOPOJbI OepyT 0Opas3ipl BECOM

okoJsio 30 r, BHayase pa3OUBAIOT, a 3aTeM M3MEJbYaloT 10 ¢pakuud MeHee 1 MM B



yyryHHOW win (apdopoBoii CTymKe, HACHINAIOT B CTAKAHYMK JJIS B3BEIIMBAHUS
(6rokcy) wmm  (aphopoByr0 dHallKy, BBICYNIMBAIOT O ITOCTOSHHOTO Beca W
OXJIQXKIAIOT J10 KOMHATHOM TEMIIepaTyphl B AKCHUKATOPE HaJl KOHIICHTPUPOBAHHOM
CEpPHOM KUCIIOTOM WJIN CEIIMKAreIIEM.

3aTeM 4YeThIpe-TATh NMUKHOMETPOB B3BEIIMBAIOT Ha BeCax C TOYHOCTBHIO JI0
0,01 r 1 3anoJHAIOT IUCTHJUIMPOBAHHON BOJOM JO OTMETKH Ha TOPJBIIIKE (YPOBEHb
BOJIbl YCTAHABJIMBAIOT MO HWKHEMY MEHHUCKY). [IMKHOMETpBI BBIAEPKUBAIOT B
NecuyaHoi BaHHE WM B BOJSIHOW OaHe B TeueHHH 20 MUHYT JJIs1 yIaJICHUS BO3/IyXa U
CHOBA B3BEIIIMBAIOT.

[locne »TOro NHUKHOMETPHI BBICYIIMBAIOT, HACBIMAIOT B HHUX HABECKH
U3MEJIbYEHHOM MOpoIsl 10 9-10 T, 3aMBaOT TUCTUIIUPOBAHHOMN BOJIOM (PUMEPHO
MOJIOBUHY O0OBbE€Ma MHUKHOMETpA), MOMEHIAIOT B MECYaHyl OaHIo, TJI€ KUIATIT B
teueHun 10-15 MuHYT. 3aTeM OUKHOMETPHI OXJaxaalroT 10 Temmeparypbl 20°C,
00THUPAIOT, TOJTUBAIOT JO OTMETKU JUCTUIIMPOBAHHON BOJIOM M CHOBA B3BEIIMBAIOT.

VY nenpHbIN Bec 00pa3lioB BRIUUCIAIOT ¢ TOUHOCTHIO 710 0,01 r mo dopmyiie

— 9,-9 >/ end 12
ey e e T 1.2

rae g — BeC IyCTOro MUKHOMETPA, I'; J1 — BEC MUKHOMETpa ¢ BOJIOH, I'; J2 — BEC
CyXOro MMKHOMETPA C HABECKOM IOPOJIBI, T; 3 — BEC NUKHOMETPA C HABECKOM MU
MOPOJIOH, T.

Pe3ynbraThl u3MepeHuit 1 BRIUMCICHUHN 3aHOCAT B Taou. 1.1.

VY nenbHbIA BEC TOPHOM MOPOJIbI PACCUMUTHIBAIOT KaK cpeHee apupMeTHIecKoe
ONPEEIICHUN YIEIbHBIX BECOB BCEX HABECOK.

OOpaboTKy  pe3yJbTaTOB  JKCIIEPUMEHTA  MPOU3BOIAT  METOAaMH

MaTEMaTUYECKOM CTaTUCTUKU COTJIacHO IIpunoxenus.



Taomuma 1.1

PGSYJ'H)T&TBI OKCIICPUMCHTA

Bec Bec Bec cyxoro | YnenbHbli
Bec cyxoro Bec
Hazpanue Ne HaBECKHU MUKHOMETpA | MUKHOMETpa BEC

MUKHOMETPA, | MUKHOMETpa 9 o
MOPOBI HaBECKU | MOPOJBI, - ¢ BOTOL, I C HaBECKOH | C HAaBECKOH MOPOJIBL,
r ’ M BOJIOH, T MOPOJIBL, T r/em®

Jlabopamopnasa paooma Ne 2
Onpeodenenue 06vemno2o eeca nopoo — 2 uaca

2.1. llenb paGoThl U OCHOBHBIE TEOPETUUYECKUE MOTOKEHUS

[lenpto paboOTHI SBISIETCA W3Y4YEHHUE OOBEMHOTO BECa TOPHBIX MOPOJ IS
MCCIIEIOBAHUSI BOITPOCOB TOPHOTO JIaBJICHMSI, BEIOOpA BUa TPAHCIIOPTHBIX CPEACTB U
€MKOCTH COCYJIOB ISl JOCTaBKH M MEPEBO3KU IMOJIE3HOIO0 MCKOMAEMOIr0 M IyCThIX
MOPOJ, PACUETOB TIATOBBIX YCHIIMHA PEIbCOBOTO TPAHCIIOPTA M MOABEMHBIX MAIIWH,
OTpENICJICHUs] 3alacoB TMOJIE3HBIX MCKOMAEMbIX B HEApax, CKIajgax, TIOJ0BOH
MIPOU3BOIUTEIILHOCTH OJI0Ka, ATaXKa, pyIHUKA U JIp.

OOBEMHBIM BECOM HA3bIBACTCS BEC €IUHMIIBI 00bEeMa TOPHOUMl MOPOJIbI B €€
npupogHOM cocTosiHUU. OOBEMHBIN BEC pPacCUUTHIBAETCS 1O (hopMmyJie

y:% r/em3, (1/m3), (2.1)

rne G = Gy + G, + G —Bec o6pasia B MpUPOIHBIX YCIOBUSX, I'; Gy - yIenbHbIN Bec
obOpasna (MuHEpanbHOTO cKkenera), T; G, — Bec Boawl B mopax, r; G, — Bec rasa B
nopax, T; V = Vy + V,; — 00beM 06pasia nmopoasl, cM®; Vy — 00beM MHHEPATBLHOTO

ckenera, cM®; V,, — 00beM nop, cM®.

2.2. ITpubopsl, 000py0BaHUE, MATEPUATTBI:
Becw1 nabopaTtopHsie.

Tepmorkad.

Cocy bl (koJ10bI) 117151 TapaduHa U BOBI.

[Tapadum.

2.3. Metoauka npoBeIeHUsI SKCIIEPUMEHTA




OO0pa31el TOPHON TTOPOABI MMOKPBIBAIOT TICHKOW MapadyHa TOMIUHON OKOJIO
0,5 mMm. /1711 5TOTO BBICYIIEHHBIN JOCTOSHHOTO Beca 00pasell MoABEIINBAIOT Ha IIe-
KOBOM HUTHU WJIM MPOBOJIOYKE K JAY>KKE BECOB U B3BEIIMBAIOT. 3aT€M OITyCKaloT Ha 1-
2 CeKyHJbI B COCY/ C pacIiaBIeHHBbIM MapaduHOM, TeMIepaTypa KOTOPOTO JOJIKHA
oeiTh 80-90°C. bonee BwIcOKas TeMmIiepaTypa HE JONyCTHMA, TaK Kak mapaduH
CTAHOBUTCSl OYEHb XUIKUM U MOXKET NMPOHUKHYTh B MOpbI o0Opasia, a mpu Oosee
HU3KOW TeMreparype ryctoi napaduH He IPUIKIACT K IIOBEPXHOCTH TTOPOJIBI.

[Ty3bIpbKHU BO3ayXa, 0Opa3ytouiuecs B napauHOBOM IJICHKE, YIAJsIOT UTJI0M,
MPOKaNbIBasi KaKabli Ty3sipek. [IoTOM BBIpaBHMBAIOT M 3aKpPBIBAIOT OTBEPCTHUS
HarpeTou Uriou.

[ToaroToBiieHHBIN TakuM 00pa3oM oOpa3ell B3BEIIMBAIOT CHavajla B BO3AYXE,
3aTeM B BOJIC.

OOBbeMHBIN BEC BBIYUCIISIIOT TIO hopMyIie

= 9 2/em® 2.2
7 gl_gZ_(gl_g)/;/n,/ (22)

rae g - Bec cyxoro oOpasia, T; §1 — Bec 3anapauHUpoBaHHOTO 0Opasia B
BO3IlyXe, T; §2 — BeC 3anmapapuHUPOBAHHOTO 00pasia B BOJE, T; Y — YACIbHBIN BecC
napaduna, npuoau3uTensHo paseH 0,93 r/emd,

Pe3ynbTaThl m3MepeHuit M BRIYUCICHUH 3aHOCATCS B Ta0m. 2.1.

Tabmmma 2.1
PCSyHBTaTBI OKCIICpUMCHTA
Bec oOpasia, r OOBbeMHBII
Hassanue | Homep 3amapaMHUPOBAHHOTO B 3amapa) MHUPOBAHHOTO B BEC
nmoponabl | oOpasua | €YXOTO o0pasia,
BO3/yXeE BOJIC o

OObemMHBIII  BeC TOPHOW  TMOPOJBI  PACCUMUTHIBAIOT  KaK  CpeaHee
apr(pMeTHYeCKOe ONpPEACIICHUI YACIbHBIX BECOB BCEX 00pa3LOB.
OOpaboTKy  pe3yJbTaTOB  OKCIEPUMEHTA  MPOU3BOJAT  METOAaMHU

MaTEMaTUYECKOM CTAaTUCTUKU COTIacHO IIpunoxenus.




Jlabopamopnasa paboma Ne 3
Onpeodenenue mooynsa oepopmayuu u
koypuyuenma Ilyaccona zopuvix nopoo — 4 uaca

3.1. Lens paboThI 1 OCHOBHBIE TEOPETUUECKHUE TTOTOKCHHS

[lenpto paboThl fABISETCS oOnpejaesieHne AeGOPMAIMOHHBIX XapaKTEPUCTUK
TOPHBIX MOPOJ: MOAyJiA nedopmanuu u koddpdunuenta I[lyaccona npu pazaudaHbIX
YPOBHSIX HAIIPSKCHUMU.

JedbopmupoBaHre TOPHBIX MOPO/] CBA3aHO C BOSHUKHOBEHHEM YIIPYTUX (00pa-
TUMBIX) U HEyNPYyTUX (He0OpaTUMBIX) JehopMaIuii.

Monynbs ynpyroctu XapakTepus3yeT CIIOCOOHOCTb TOPHBIX MOPOJ COMPOTHB-
JSTHCS IEUCTBYIOIIMM HAIPSLKEHUSM B yIPYTroi obnactu aeopMupoBaHusl.

Monynb nedopmanuu nopoja XapakTepu3yeT UX CIIOCOOHOCTb CONMPOTUBIISATh-
Csl IEUCTBYIOIIMM HANpsHKEHUSM MPU YIPYro-IUIACTUYECKOM XapakTepe AedopMu-
pOBaHUSL.

Koadpduument IlyaccoHa — 3TO OTHOLIEHUE BEIMYUHBI MOMEPEUHBIX
nedopManuii K Ipoa0IbHbBIM.

Monyine ynpyroctu onpenensercs no gpopmyse

o
E=—xecl cm?

, : (3.1)
TJIE 0 — HATIPSUKEHHUS, KI'C/CM?, &y — yrpyras aeopMarus.
o = PIS, xrc/em?, (3.2)

rae P — nelicTBytomas Ha oOpaser] Harpy3ka, Kre; S — Iioliaab OCHOBaHus 00pasiia,

cM2.

Monynb negopManivu onpenensieTcs: U3 BhIpaKeHUs

Eoeqb:i,icec/cmz, (3.3)

0oy
I'’I€ €oom — HHOJHBIC I[e(I)OpMaHI/II/I O6p33ua, Eobuy — gy +Emn 3 Emn— IIACTUYCCKHUEC

nedopmaru odpasia.

Koaddumment Ilyaccona onpenensiercs mo popmyiie



nonep

V=——-m,

gnpod

ITI€ Enonep — MMONIEPEYHBIE A€POPMAIIH 00pa3LA, Enpox — IPOJOIBHBIE JeOpMaLIUU

(3.4)

oOpasria.

3.2. IIpuGopsl, 000pyAOBaHKHE U MAaTEPUATIBI

OOpa3ipl TOpHOM TOPOABl NUIUHApPHUYECKOU GopMbl (kepHbl). JKenarenbHo,
YTOOBI OTHOIIICHUE BBICOTHI 00pa3Iia K €ro JuaMeTpy ObLTO OJU3KO K ABYM.

['mapaBiuyueckuut mpecc.

W3mepurenu aedopmannii (MEXaHUUECKUE WU TEH30METPHUUECKHE).

3.3. Meroauka npoBeIeHNs IKCIIEPUMEHTA

[ToarotoButh oOpazen. [IpoBepuTh MapaysieIbHOCTh TOPLIOB U MEPIICHIUKY-
JSPHOCTh O00Opasyromieil U TopuoB. M3MepuTh BbICOTY W auameTp oOpasua ¢
TOYHOCTBIO 10 1 MM.

[Ipu ucnbiTanusx 3a1ar0Tcs TpU crynenn Harpyxenus: 0,25, 0,5 u 0,75 oT ocx
(Gex — TIPEEN IIPOYHOCTH HA OJJHOOCHOE CIKATHE, KI'C/CM?).

Ha kaxmoil cTynenu Harpy>keHue oopasiia mpou3BOJUTCS UKIHNYEeCKU. BHa-
yaje oOpasel] yCTaHaBJIMBAETCS HA HCMBITATECNIbHBIA CTEHI. 3aTeéM MPOU3BOIAUTCS
MPOBEpKa BCEX M3MEPUTENBHBIX MPUOOpoB. CHUMAIOTCS UM 3alKCHIBAIOTCS Havallb-
HbIC MOKa3aHusg MPUOOPOB (TIEPBBIM 3Tal MEPBOM CTYMEHH SKCIEPUMEHTA). 3aTeM
NPOU3BOAATCS UCHbITaHUS oOpasua npu Harpyske 0,25 oo, QukcHpyrorcs
noka3aHusi IpubOpoB, Mociie 4ero oOpaszel pasrpy arT U 3aMepsSIOT OCTaTOYHBIE
nedopmanmu. [{uka moBTOPSIIOT BHOBBL il cryrneHer uamepeHus 0,5 u 0,75 0.
[Tokazanust nprOOPOB PUKCHUPYIOTCS HA BCEX ATANaxX MPOBEACHUS IKCIIEPUMEHTA.

Bo Bpemsi HarpyxkeHuit GuUKCHpyeTCsl BEJIMYMHA HAarpy3Kd ¢ TOYHOCTHIO 0,5
JEJICHUS IIKaJbI.

[Ipyn ucnonb3oBaHuu u3Meputenen aedopmariuii 4acoBoro THMA TOYHOCTH

3aMepoB J0bkHA cocTaBiaTh 0,1 menenus mkansl. [lokazanus mpuOOPOB 3aHOCITCS

B Tabu. 3.1.



Ecnu npuMeHnsieTcs anmapaTypa TeH30MeTpuueckux uzmepenuil tuna CUNUT-
3, TO MoJTyYeHHBIE JaHHBIE 3aMMChIBAIOTCS B Ta0. 3.2.
3.4. O6paboTka pe3yJabTaTOB IKCIIEPUMEHTOB
[Ipy nDpuUMEHEHMHM JAaTYMKOB 4YacOBOILO THUIA aOCOJIIOTHBIE 3HAYEHUS
nepopManuii  OynyT paBHBl PAa3HOCTH MEXJIYy HadaJIbHbBIM M KaXAbIM U3
HOCIIEAYIOIUX [TOKA3aHUHA COOTBETCTBYIOIIETO MPHOOPA.
Tabnuma 3.1.

Pesynbrarel uamepenus aedopmainii 00pasia JaTyukaMu 4acoBOTO TUIIA

[Toka3zaHusi TaTYMKOB MPOAOIBHBIX [loka3zaHust 1aTINKOB
No Harpyska, nedhopMaruii, nei. MOTIePEYHBIX IS OpMAIIHid, IS,
CTyIEHU KI'C Homepa natuukon Homepa natuukoB
1 [ 2 ] 3 ] a4 1 [ 2 [ 3 ] 4
Tabnuua 3.2.

Pe3ynbTaThl u3Mepenus aedopmanuii oopasia

C UCIIOJIb30BAHUCM allllapaTypbl TCH3OMCTPHUYCCKHUX I/I3MepeHI/Iﬁ

[Moka3zaHust JaATYNKOB MPOIOTBHBIX [Noka3aHust JaTYNKOB MOMEPEUHBIX
No Har- nedopmanuit nehopmanuit

CTy- PYy3Ka, IIOKa3aHu:A IIOKa3aHusA

METPUYECKUE U3MEPEHHUS METPHYECKUE U3MEPEHUS
MEHU | KIC pruOopoB puOoOpoB

U | U | U | U JAULL AU | AU, | UL [ U | UL | U [AUL AU | AU

[Tpu mcnonp30BaHWU ammapaTypbl TEH30METPHUYECKOTO KOHTPOJIS MOKA3aHUs
npuOOpOB MPOAOIBHBIX U MOMEPEUYHbIX AehopMaluil ClIeyeT NePEeBECT B METPHU-
ueckue Beanuunel. Kooddumuent nepecuera kK = 1/3-107°. Bennuunsl nedopmanuii
PacCUUTHIBAIOTCS C TOUHOCTHIO HE MEHEE TSTH 3HAKOB TOCTIE 3arsITOM.

3areM Ui KaKJOW CTYNEHU Harpy>KeHus oOpaslia onpeiessiioT adCOIIOTHBIE
3HaueHUA BO3HUKaromux B Hem aedopmanuii AU. Jlng 3Toro 3a Havajgo orcyera
OPUHUMAETCS BEJIMYMHA TEPBOTO dTama IMEepBOMl CTyNeHM Harpy3ku. Benndunbl
nedopMmanuii OyayT ONpeneisThbCsl KakK pPa3sHOCTh MPUHSATONW BEIMYHMHBI Havasa
OTCYETa M METPUUYECKUM IMOKa3aHHEM IOCIEIYIOIIeTo dTarma HarpyXeHus oOpasiia.
PacueTsl BRIMONHAIOTCS 151 BCEX JATYUKOB.

3areM OMpEAENsAIOT CPENHIOK BEIWYMHY TMPOAOIBHBIX W TOMEPEUHBIX

nepopmaruii AU,




[To pe3ynbTaraM pacyeToB BHIYEPUHUBAIOT TpadUKU 3aBUCUMOCTH eopmanuii
OT Harpy3kd JUisl Kaxaoro naaryuka. I[IpoBepsieTcsi KayecTBEHHOE COBIIAJCHUE
pe3yabpTaToB. Pe3ko oTinuaromuecs pe3yabTaThl OpaKyrOTCs.

[Tpou3BOaAT pacyeT BETUUMHBI HAPSHKEHUH U AeopMaliuii mo ¢popmynam:

i 2
o, =—,keclcm’, (3.5)
S
rae Pi — Harpyska Ha | — CTymeHH HarpyxeHwsi, kI'c; S — Iomaab MomepeuHoro
cedeHus o00pasa, cM?;
. AU npooj
8npod, - h ' (36)
_ 2 ’ AUnonepi
gnonepelti - d ! (37)
rae AUnponi NIOKa3aHUs JATYUKOB NpoAoibHON aegopmaruu, MM; AUonepi
IOKa3aHUs [JaTYMKOB IONEpeYHbIX achopmanuii, MM; h — HayanbHas BBICOTA

obpa3sia, MM; 0 — HaYaIbHBINA JHAMETp 00pasiia, MM.

Pe3ynbpTaTel n3MepeHuit 3aHocsATcs B Tad. 3.3.

[To dopmynam (3.2) u (3.3) BerumcigOTcs aedopmanuu U KO3GOUIIHMEHTHI
[Tyaccona ans KakIoil CTyNeHU HarpykeHus. B pacueTax MCMONB3YyIOTCS CpelHUE

BENUYUHBI fedopmaliuii. Pe3ynbTaTsl BEIYMCICHUN 3aHOCITCS B TabI. 3.4.

Tabmuua 3.3
Pe3ynbTaThl BeIuKCIICHUH Aedopmaiuii oopasia
Hatbs [TpononsHbIe Aedhopmaliu [Tonepeunslie nedopmaiuu
No p cpenHee cpenHee
KEHUS, | HOMEpa JaTYNKOB HOMEpa JaTIYNKOB
CTYTICHH > 3HAYCHUC 3HAYCHUE
Krc/cMm
112 ... ]n 1] 2] | n
Ipumeuanue. PacyeTsl BBIMOTHSIOTCS TOJBKO IS HATPY309YHOM YaCTH «HArpy3Ka-
nepeMEIICHUE)
Tabmuna 3.4
3HadeHus 1epopMaIMOHHBIX XapaKTEPUCTHUK TIOPOJIBI
Monaynb
| — Hanpsoxenus, 1edho ?\4};111/11/1 Koaddurment
ey Krc/cm? P ’ ITyaccona

Kre/cm?




B 3axmoueHun no pgaHHbeIM Tabn. 3.4. crposATcs TpadUKH «MOJIYJb
nedopManuu - HanpsbkeHue» u «kodgduireHt [lyaccona-HanpsoxeHue».

Hcnonp3ys mpencraBieHue O (U3MUECKOM CMBICIE MOy aedopManuu U
ko3 duurenta [lyaccona, CTyIeHT JOJDKEH CAETIaTh BHIBOJ O XapaKTepe U3MEHEHUs

CTPYKTYpPbI TOPHOI MOPOJIBI TIO]T HATPY3KOM.

Jlabopamopnasa paboma Ne 4
Onpeodenenue npedena npouHOCIMU ROPOO RPU OOHOOCHOM CHCAMUU
Ha oOpazuax yuaunopuieckou gpopmol — 4 uaca

1.1. Tlenb pabOTBHI 1 OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS

Ilenp pa®oTbl — ompenenaeHUe Mpenesaa MPOYHOCTU MOPOJ Ha OJHOOCHOE
coKaTHe.

[TpoyHOCTBIO TOPOA HA3BIBAETCSI UX CIOCOOHOCTH BBIIEP)KUBATh HAIPSKEHUS,
He paspymasdch. [IpenenbHoe HanpsyKeHHE, MUHUMAIbHOE MPEBBIIIEHUE KOTOPOTO
BEJIET K pa3pyLICHUIO MOPO/Ibl, HA3bIBAETCS MIPEAEIOM NPOYHOCTH.

Pa3nnuaror npeznensl NpOYHOCTH IOPOJ Ha C)KATHE, PACTSDKEHUE WM CIBHI.
[Ipenensl TPOYHOCTH TOPOA ONPENCIAIOTCS NpPU  OJHOOCHOM, IUIOCKOW U
BCECTOPOHHEU Harpyske.

B nmnpaktuyeckux 1ensx HauOONBIIMH UWHTEpEC MpPEACTaBIseT Mpesel
INPOYHOCTH Ha OJHOOCHOE CXKAaTHE, IOCKOJbKY HMMEHHO TAaKO€ HANpsSKEHHOE
COCTOSIHHE pealn3yeTcsi Ha KOHTYpE TOPHBIX BHIPAOOTOK.

[Ipenen NpoYHOCTH HA OJTHOOCHOE CHKATHE 3aBUCUT OT Pa3IU4HbIX (PaKTOpPOB,
B TOM YHCJIE U OT YCJIOBUW 3KCIEPUMEHTA. 31€Ch OCHOBHOE BHUMAHUE JOJIKHO OBITh
YAEIEHO COOTHOLIEHUIO BBICOTHI M JHaMeTpa o0paslia, a TakKe KOHTAKTHBIM
YCJIOBHSIM MEX1y 00pa3lioM U TUIMTOM Ipecca.

1.2. TIpuGopsl, 000pyAOBaHUE U MAaTEPUATIBI

OO0pasipl rOpHOM NOPOABI HUIMHAPUYECKON (HOPMBI.

I'mppasinueckuil mpecc.

Kamuepesnas mammHa.



InndoBanbHbIi CTaHOK.

1.3. Tlopsnox npoBeaeHus 1a00paTopHOil pabOThI

Jlis mpoBeeHusT SKCIIEPUMEHTa M3TOTaBIUBAIOT 00pa3lbl HUIMHIPUYECKON
dbOopMBI C OTHOIIIEHUEM BBICOTHI 00pasma K €ro auamerpy He MeHee AByX. Ocoboe
BHUMAaHHE TMPHU U3TOTOBJICHUHU 00pa3lia cjexyeT oOpaliare Ha MapajielbHOCTh €ro
TOPIIOB U MEPIEHIUKYIISIPHOCTH TOPIIOB C 00pa3yIoIIeH.

OO0pazen ycTaHaBIUBAIOT HA MPECC U PUKCUPYIOT MOJI €ro TUIUTOM.

[lpy TMaBHOM HarpykeHUM oOpasel] JOBOIUTCS 10  pa3pylICHus,
bukcupyercs mpeaenbHas pa3pylaromnias Harpy3Ka.

PexomeHyeTcs: 0OpaTUTh BHUMaHHE HAa XapaKTep PaclpoOCTPaHEHUs TPEIH
IpY pa3pylICHHH.

[Ipenen npoyHOCTH OPOJI PACUUTHIBAIOT MO (PopMyIie

‘ m‘—‘ ‘ ,kecl e, (4.1)

rae |P| - paspyiaromast HarpysKa, KFC; S — momags TOPLEBOi YacTH 00pasua, cM2,

PesynmbraThl dKcmepuMeHTa 00padaThIBAIOT METOJaMU MaTeMaTHYECKOM

cTaTUCTUKU coryiacHo [lpunoxenus. Haxomsat cpemnee 3HadeHwe mpesesna
MPOYHOCTH U KOI(PPUITUEHT BapHaIuu.

[To pe3ynpTaTaM OIBITA JENAIOT BBIBOA O CTEIIEHU OJHOPOTHOCTH TOPHOM

TIOPO/IBI.

Jlabopamopnas paooma Ne 5
Ilocmpoenue nacnopma npounocmu 20pHvIX nopoo — 4 uaca
1.1. Tlenb paboOTHI 1 OCHOBHBIE TEOPETUUECCKUE TTOJIOKEHUS
[{eapro pabOTHI SABISIETCS IOCTPOCHUE TACIIOPTA MMPOYHOCTH TOPHBIX MOPOJ U
OTIpEJICIICHHE CIICTUICHUS U yTJia BHYTPEHHETO TPECHHUSI.
[TacrtopTOM MTPOYHOCTH TOPHBIX MOPOJ] HA3bIBACTCS OTHOAOIIAs MPEaSIbHBIX

KpyroB Mopa, HaHECEHHasi B KOOPANHATAaX «T — o».



Teopus mnpounoctn Kynona-Mopa cBsA3bIBaeT paspyllI€HHE HOPOABI C
JEWCTBUEM NPENEIIbHBIX KACATEJIbHBIX HANPSIKEHUM 7, BEJIMYMHA KOTOPBIX 3aBUCHUT

OT BCIIMYHNHBI HOpMAJIbHBIX HaHpH}KCHI/Iﬁ On Ha INIOMIAAKC pa3spyuLICHUA:

7=Cf on, MIla, (5.1)

rae C — cuemenne, Mlla; f — koaddunment tpenus, f = 1gp; ¢ — yroan BHyTpeHHET0
TPEHUSI.
OO6111ast 3aBUCUMOCTh MEXKy HOPMAJIbHBIMU M KacaTeJIbHbIMU HANPSKEHUSIMU

B TBEPJIOM TeJIe

2 2
(0__014‘0'3) +2’2:(O-1+O-3j , (52)
2 2

rJ€ 01 — MAaKCUMAJIbHBIE TJIaBHbIE HanpsbkeHus, Mlla; 03 — MUHUMaJIbHBIE TIIABHBIC
Hanpspkenus, MIla.

Boipaxkenne (5.2) ONKMCHIBAET ypaBHEHUE OKPYXKHOCTH C PaJHLyCcoM

R 00
2 U OCHTPOM, PACIIOJIOKCHHBIM Ha OCH a6cu1/1cc B TOYKC C KOOpAWHATaAaMH

(U J1+G'3)
J 2 Bce TOYKH BHyTpI/I HpeI[CJ'IBHOFO prra HaHpH)KeHI/Iﬁ XapaKTepI/I3YIOT

CBSI3HOE COCTOSTHUE IOPOJBI, TOUKH K€ Ha OKPYXKHOCTH M BHE Kpyra — OmacHOE I10
YCIIOBUSAM TPOYHOCTH HAMPSKECHHOE COCTOSIHHUE MTOPOJIBI.

[TaciopT MPOYHOCTH PEANBHBIX TOPHBIX TOPOJ] OTIMYACTCS OT MPSAMOM JTHHHUH
Y TIPEJICTaBIIIET COOOM, KaK MPaBUIIO, MOHOTOHHYIO KPHUBYIO.

HauOonpimuM  pacipoCTpaHEHHUEM  TOJB3YIOTCSA  CIACAYIONIME  METOIBI
OIPECIICHHS MAaCIIOPTOB MPOYHOCTH TOPHBIX ITOPOJI:

METOJ] 00BEMHOT'O CIKATHS;

METO/I Cpe3a CO CIKATUEM;

METOJI TIOCTPOCHHS IO Pe3yJIbTaTaM HCHBITAHUS Ha OJHOOCHOE CXKATHE H
pacTsbKeHue.

MeToj ompeselIeHns MacopTa MPOYHOCTA TOPHOM TOPOJIBI TIO pe3yiIbTaTaM

OTIPENIECNICHUS Op U O HOCUT CYTyOO OpUEHTUPOBOYHBIIN XapakTep.



OKCHEpUMEHTAIBHBIM IYyTEM OIPEACIIAIOT MPEAENbl MPOYHOCTH IMOPOJbI Ha
OJTHOOCHOE€ C)KATHUE Ocx M OJNHOOCHOE PACTSDKEHHE 0p. 3aT€M B KOOPAMHATAX T — O
CTPOAT JJIA HUX NPEACIbHBIE KPYTH U IPOBOIAT K OTUM Kpyram KacaTelbHYIO,
KOTOpasi U pacCCMaTPUBAETCS B IEPBOM NPHUOJIMKEHUHU KaK Orudaromnias.

Tak kak KM3BECTHBI TOJBKO JIBE TOUKH, TO Orudarouias MpeacTaBisieT coOou
npsAMyr0 JIMHAK. OpHEHTUPOBOYHO ONPEIACICHUE BEIWYMH CLHCIUICHHS U

K03 GUIIMEeHTa BHYTPEHHETO TPEHUS MTPOU3BOIUTCS IO (HOpMyIam:

c..— O 0.0
o Tp =N r (5.3)

9y =——, )
7 2-/0.,.°0, n 2

[Ipy OTCYTCTBUM SKCIIEPUMEHTAIBHBIX JAHHBIX O PACTATHUBAIOIIUX HANPSDKCHUSX,
MO>KHO puHUMATh 0, = 0,1 o

MeTtoa 00BEMHOIO CxKaTHsl 3aKiIodaeTcs B ciaeayromeM. O0pasibl TOpoasl ¢
MOMOIIBIO THIPABIMYECKOTO Mpecca HCIBITHIBAIOTCA B YCIOBHSX 01 > g2 = 03> 0.
DUKCUPYIOTCS pa3pyLIAONINE HAIPSHKEHUS U IPUBOASTCS COOTBETCTBYIOLIUE KPYTH
Mopa. Orubaromas npefenbHbIX KpyroB Mopa mnpeacTaBiser co0oi MmacmopT
IPOYHOCTH MOPO/I.

Yroa BHYTpEHHEro TPEHUs W CLEIJICHUS ONpeiensercs rpapuueckum
METOJIOM.

1.2. Heo6xomuMbie mpuOOpHI, 000pyAOBaHUE ¥ MATCPUAITBI:

['mapaBauyueckuit mpecc.

MaHoMeTp naBiIeHHUS.

OO6pasupl nopoa ¢ pazmepamu (- BbIcOTa o0pasiia, - IMaMeTp), 00paboTaHHBIE
coriacHo ['OCTa.

1.3. Tlopsook npoBeneHus padoThI:

OOpa3supl TOpOJbl HArpyXaroTcsi MpeccoM A0 paspyueHus. duxcupyrorcs
oceBble U OOKOBbIE HampspKeHUs. CTPOUTCS MacnopT MpoyHOCTH nopoA. Onpenens-
€TCs CLEIJIEHUE U YToJl BHYTpEHHEro TpeHus no gpopmynam (5.3) wiu rpadguueckum

MCTOIOM.



[Tpu mocTpoeHnu macrnopra MPOYHOCTH TOPHOU MOPOBI METOJOM O0BEMHOTO
CXKaTHsl HMCTONB3YIOT PE3yJbTaThl MCIBITAHUNA OOpa3lOB HE MEHEe 4YeM IpU Tpex
Pa3IMYHbIX 3HAYEHUSX BETUYUHBI OOKOBOTO JIABJICHMUS.

JInst uckiroueHus: rpyObIX OMIMOOK KaXKZIbIi OIBIT MOBTOPSIIOT HE MEHEE Tpex
pa3. [Insg mocTtpoeHMs nacnopra IIPOYHOCTH MCIOJIB3YETCS CpEIHEe 3HAYCHUE

paspyuiaronieit Harpy3KH.

Jlabopamopuas paboma Ne 6
Onpeoenenue Ko3gppuyuenma Kpenocmu 20pHvIX HOPOO
Memooom monuenusn — 2 uaca

1.1. Ienpb paboOTHI.

[enpto gaHHOW pabOTHI SIBISIETCS OlpeaesieHne Kod(hduireHTa KpenocTu
ropHoii mopojsl f o npod. M.M. IIpoToAbSIKOHOBY JJIsI UCCICIOBAHUS BOIPOCOB
TOPHOTO JaBJIEHUS, PA3PYLIEHUs IMOJIE3HBIX HCKOMAEMbIX M BMEHIAIOLIUX MOPOI,
BBIOOpAa MEXAaHU3MOB JJIA pa3pabOTKU YISl U pynbl, OypOBOrO MHCTPYMEHTA, TUIIA
BB, onpenenenus npon3BOUTENILHOCTH TPY1a TOPHOPAOOUUX U Jp.

Koaddumument kpenoctu f nmo mkane npod. M.M. I[IporonssikoHOBa — 3TO
NIOKa3aTellb, XapaKTEPU3YIOLUHA OTHOCHUTEIBHYK)  CONPOTUBISIEMOCTH  IOPOJ
pa3pylIeHUI0 TpU UX OTOOMKE W TPUMEPHO paBHBIM OJHOW COTOM Tmpezena

MPOYHOCTH MOPOJIbI HA CKATHE:

f (69,16

100 ' (6.1)

TJIE Gex — TPENET TIPOYHOCTH TIOPOJBI HAa OJHOOCHOE CKAaTHE, Krc/cM%. B MHCTHTYTE
ropHoro aena uM. A.A. CKOYMHCKOTO pa3paboTaH IKCIPECC-METOH OMpeeICHUs
kod(dumreHTa KpenocTu yrisi U ciadbIX MOPOJI, MPeaHA3HAYEHHBIN 11 OBICTPOTO
OTIPEJICIICHHS 3TOTO MTOKA3aTeIIs B MAXTHBIX YCIOBHUSX.

CyTh BapuwaHTa, TOJYYHMBIIETO HAa3BaHWE METOJA TOJMYCHHsS, CBOAUTCS K

CIIeAYIOIIEMY:



B ympouieHHoM korpe (mpubop [1OK) moasepratoTcsi TOMYEHHIO MaAAOIIUM
TPy30M HaBECKHU TOPHOI MOPOIbl, 0OTOOpAHHBIC HA TJIa3;

MIPOCEUBAIOTCSA HA OJHOM CUTE OJHOBPEMEHHO HECKOJIBKO HABECOK;

M0 HACBIMTHOMY O0BEMY IBUIM KPYyHMHOCTHIO MeHee 0,5 MM, oOpasyromeics B
MIPOIIECCE TOIYECHHUS], XapAKTEPU3YIOT KPEMOCTh MTOPOIBI.

1.2. TlpubGopsl u 060pyaOBaHUE:

Komep.

['upst Becom 2,4 k.

O6bemMomep.

Curo ¢ otBepctusimu 0,5 Mm.

1.3.  Metoauka npoBeeHHs SKCIIEPUMEHTA

Kycku nopoasl (yrisi) paz0uBaroT MOJIOTKOM. M3 mogyduBIIEHCS MENOYM Ha
IJ1a3 OTCOPTUPOBBIBAIOT KyCOUKH pa3zMepoM 15-20 MM B MONEpEYHUKE U ACIAT UX Ha
nath nopiuit Becom 40-80 r kaxpaas. XKenarenbHo, 4TOOBI KYCOUKU UMEIU KPYTITYIO
WJIU OBAJIbHYIO (OpMY.

Kaxxayro nopiuio nocieoBaTesIbHO 3aChIaloT B 3arpy304YHbINA cTakaH Mpuoo-
pa U U3MEJIbYAIOT €€ MyTeM COpachiBaHUS HA HEE TUPHU C OCTOSIHHOM BBICOTHI 0,6 M.
Hucno ymapoB s BCeX MOPLUUM NMPUHUMATh OJMHAKOBOM HAa BpPEMsS IPOBEICHUS
OIIBITA.

Bce mats nmopiuil cChIaroT BMECTE HA CUTO ¢ pa3mepoM siueek 0,5 mwm. [1b1ib,
MPOIIEIIYI0 Yepe3 CUTO, COOMPAIOT COBKOM UM BBICHITIAIOT B TPYOKYy 0OBEeMoMepa,
MOCTYKHUBas €€ ISl YIUIIOTHEHHUS TBLIH.

BceraButh B TpyOKy 00beMOMepa 10 yropa NOPLIEHEK U ¢ TOMOILbIO METaJLIIU -
YEeCKOM JTMHEHKU U3MEPUTH BHICOTY CTOJIOMKA MBUIH.

Boruncnenne ko3¢ uirenTa KpenocTu Npou3BOIUTCS ¢ TOUHOCTHIO 10 0,1 1o
dbopmyie

~20-n
h

rIie N — 9HUCII0 yIapoB rupu; N — BeICOTa CTOJIONKA IBUTA B 00BEMOMEPE, MM.

f ) 6.2)



OmnbIT TOBTOPSIIOT TpH pa3a. Bee nanubie 3aMepoB 3aHOCAT B Tab. 6.1.
Tabnuma 6.1.

P€3YJ'II>TaTBI OKCIICPUMCHTA

Hazsanue

Ne ombiTa n h f IIpumeuanue
OPOJIbI

Pe3ynbTaThl SKCIIEpUMEHTOB 00pabaTHIBAIOTCS METOJaMU MaTeMaTHYECKOM
cratuctuku (cM. [Ipunoxenue).
[Tpou3BOAT CpaBHEHHE TMIOJYYCHHOH METOJOM TOJNYCHHS BEIMYUHBI

K03 GUIIIEHTA KPETIOCTH C PACUETOM, BBIMOJIHEHHBIM 10 opmyie (6.1).

[Ipunoxenue

Oopabomka pe3ynomamoe IKCnepuMeHma

Memooamu Mamemamuieckonu CmamucmuKku
[IpumeHeHue MeETOJO0B MaTeMaTHYeCKOM CTaTUCTUKU B TOPHOM JIeJie
MO3BOJIIET OOBEKTUBHO OLICHUBATh MHOTHE TapaMeTpbl TEXHOJOTMYECKUX
MPOLIECCOB, CBOMCTB TOPHBIX MOPOJ, KOTOPHIE JaKe B CXOJHBIX MEXIy COOO0M

YCJIOBUSAX MOTYT U3MEHSITHCA B IIIMPOKUX Mpeiesiax.

OCHOBHBIM  pacHYeTHBIM TMApPaMETPOM TaKUX BEIUYHH (HA3BIBAEMBIX
CIIy4allHBIMH) SIBJIIETCSI MaTeMaTH4eckoe oxuaanue. Ha mpakTuke mNoIb3yroTCs
MOHSATUEM CPEAHEro JaHHOW BEJIWYUHBI, KOTOPOE JaeT HAWJIYUIyI OIICHKY

MAaTCMAaTHYICCKOTI'O OXKHAaHMA.

CpenHee pacCUMTHIBACTCS CIIEAYIOMIUM 00pa3oM:

n
Z X
-
X N - I— ] 1
> = @
rac Xi — 3HAUYCHUC I/I3MepeHHOI7I BCIIMUUHEBI B | —TOM OHBITC; N — 9YUCJI0 OIIBITOB.

I[J'ISI OLCHKN TOYHOCTH IIPOBCACHHOI'O OKCIICPUMCHTA, OINPCACICHUA YMCIIa

HEOOXOJMMBIX OIBITOB U T.J. BEIYUCIACTCA KOI(DPUITUEHT BapraIiuu




y )
rac S - Cp€AHEC KBaAPaTHYHOC OTKIIOHCHHUEC
n
z (Xi - ch)2
i=1
= 3
n_1 3)

HaunmeHnsbiee 4mcio 06p33HOB, HGO6XOI[I/IMOC JJIA I/ICHBITaHI/If/'I, MOJKHO

S:

OIpCACINUTDb B 3aBUCHMMOCTH OT BCIININHBI KOS(b(I)I/IHI/IeHTa Bapuanuu 1o Ta6J'H/II_[e.

Tabmuua
MuHUManbEHO HEOOXOIMMOE YHUCIIO 00Pa3IOB
3unavyeHue KodQpuIreHTa Bapuauu 15 20 25 30 35 40 45
Uwcio 00pasion 3 4 6 9 14 20 30

3nauenne kodpduimenta Bapuanuu Oombiie 100% cBUIETENBCTBYET O

CYILECTBEHHON HEOJHOPOIHOCTH CBOMCTB MOPOJ B SKCIIEPUMEHTE.

11l. YyeOHO-MeTOOMUIECKOE 00ecIIeYeHue

CaMOCTOAITE/IbHON Pad0THI 00y4alOLIUXCH

YyebHo-MeToAnuecKoe 00ecreyeHue CaMOCTOSTENbHOU pabOThl 00yUYarOIINXCS
no jaucuurinHe «®du3uka TOPHBIX MOPOa» mpenactaBieHo B I[lpunmoxkenun 1 u
BKJIFOUYAET B ceOs:
— MJIaH-Tpa(UK BHITOTHEHHS CAMOCTOSITEIbHON PabOTHI 10 AUCIUILINHE, B TOM
YHCJie MPUMEPHBIE HOPMBI BPEMEHHU Ha BBITIOJIHEHHE 110 KXKJOMY 3a/IaHHIO;
— XapaKTepUCTHKa 3aJaHUN JJIsI CaMOCTOATEILHOW paboThl OOydYarommxcs U
METOJUYECKHE PEKOMEH/IAINH TI0 UX BBITIOJIHEHUIO;
— TpeboOBaHMS K  TPENCTABICHUIO U  OGOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSTENbHON pabOThI;

— KPUTCPHUH OLICHKHW BBIIIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTbI.




V. KoHnTpoas g1ocTHkeHUd 1esieid Kypca

Ne KoHntpompyemsie Kozpr u 3ransl popmupoBaHust OueHouHble cpeicTBa
/n Ppazzaernby/TeMbl KOMIICTEHIUI Texymii [TpomexyTounas
JUCLIUTLIHBI KOHTPOJIb aTTeCTaIs]
3Haer VO-1
MuHepabl ¥ TOpHBIS OIIK 4 Ymeer YO-1
1 niopoabl. OO0Iwe CBeICHYs Bnaneer YVO-1 DK3ameH
0 (PM3UKO-TEXHIYECKHX 3Haer YO-1 (Bompockr 1, 2, 3)
rapameTpax TOPHBIX TIOPOJT OIIK 9 Ymeer YO-1
Bnaneer YVO-1
3Haer VO-1
OCEOBHEIC NOHATHA OIIK 4 VYmeer VO-1 DK3aMeH
5 ﬁ;iﬁ;g;gﬁgggoﬂ' Bnaneer VO-1 (Borpocki 4, 5, 6,7,
MEXAHIIECKIX CBOMCTR 3Haer YO-1,1IP-4 | §,9,11,12, 13, 14,
FOPHBIX TTOPOT OIK 9 Vmeer VO-1,11P-4 | 15,16,17,18,19)
Bnaneer YO-1,11P-4
3Haer YO-1
OIIK 4 Ymeer VO-1
- OK3aMeH
3 TermoBble cBOMCTBA Bnaneer VO-1 (Botpoce: 20, 21,
TOPHBIX ITOPOJT 3Haer YO-1 22,23)
OIIK 9 Vmeer VO-1 ’
Brnageer YVO-1
3Haer VO-1
OIIK 4 VmMmeer YO-1 OK3aMeH
4 ONeKTpOMAarHUTHBIE Braneer YO-1 (Bompocsl 24, 25,
CBOMCTBA FOPHBIX TIOPOJT 3HaeT YO-1,I1P-4 26, 27, 28, 29, 31,
OIIK 9 YMmeer YO-1,I1P-4 32)
Bnaneer YO-1,11P-4
3Haer YO-1
Bo3zaeticTBrie BHEIIHIX OrK 4 Yweer Yol Jwsamen
5 | dusmeciux moneii Ha Brnaneer YO-1 (Bompocst 33, 34,
FOPHBIE TIOpOJIBI 3Haer YO-1,1TP-4 | 35, 36, 37, 38, 39,
OIIK 9 Vmeer YVO-1,I1P-4 40)
Bnaneer YO-1,I1P-4
3Haer VO-1
OIIK 4 VYwmeer YO-1 DK3aMeH
6 ['opHOTEXHMYECKHE Bnaneer YO-1 (Borpock! 43, 44,
TIapamMeTphbl TOPHBIX TTIOPOT 3Haer YVO-1 45, 46, 47, 48, 49,
OIIK 9 VYwmeer YO-1 50, 51, 52, 53)
Bnaneer YVO-1

TUNOBBIE KOHTPOJIBHBIE 33/1aHUS,, METOIMYECKHAE MATEpUAIIbl, ONPEACIISIOLINE
NpOLICAYphl OLCHUBAHWSI 3HAHWM, YMEHUII M HAaBBIKOB W (WJIM) OIbITA AEATEIBHOCTH, a
TaKOKE KPUTEPUH U TIOKA3aTelM, HEOOXOAMMBIE ISl OIICHKU 3HAHWM, YMEHHH, HABBIKOB U
XapakTepu3yloIpe dTanbl  (HOPMUPOBAHKS KOMIIETEHIIM B TPOILIECCE  OCBOCHUS
00pa3oBaTeIbHON MPOrpaMMBbI, TIpeicTaBieHbI B [ [punokenun 2.



V. CIIHCOK YUYEBHOM JIUTEPATYPHI U HHOOPMAIIMOHHO-
METOJNYEKOE OBECHHEYEHUE JUCIHUIIJIMHbI

OcHoBHas JauTEpaTypa
(a71eKmponHble U nevamuole U30aHUs1)

. OCHOBbI ()M3MKM TOpPHBIX MOPOJ: YYEOHHK JUIsI CTYJEHTOB TOPHBIX
cnenuansHocted By30B / B.B. Pxenckuii, I'.5l. HoBuk. — W3g. 5-e. —
M. : URSS, 2010. — 358 c. — ISBN 978-5-397-01396-3. — Pexxum nocrymna:
https://elibrary.ru/item.asp?id=19602381.

. ®usnka ropueix nopoi. Yueb. mocodue. / JI.A. Epodees [u ap.] ; mon pen.
JI.A. EpodeeBa — 3-¢ u3a. — Tomck: M31-Bo ToOMCKOT0 MOJIUTEXHUYECKOTO YH-
ta, 2011. — 519 c¢. — ISBN: 978-5-98298-799-0. Pexum nocrymna:
https://elibrary.ru/item.asp?id=19484914.

. @u3uka ropHsix mopoxa: yued. mocobue / Jlareimes O.I'., Anoxuna O.0. — 2-¢
u3n. — ExarepunOypr : YITY, 2006. —135c¢. — ISBN 5-8019-0113-2. —
Pexxum noctyna: https://elibrary.ru/item.asp?id=19477683.

. OcHOBBI (u3MKU TOpHBIX MOpoj: yueOHoe mocooue / C.A. Boxmwun, M.H.
baiikuna; C.A. BoxmuH [u 1p.] ; [pea. . H. baitkuna] — Kpacnospck : T'oc.
YH-T I1B. MeTaJUI0B | 30710Ta, 2006. — 116 ¢. — ISBN 5-8150-0346-8. — Pexum
nocryma: https://elibrary.ru/item.asp?id=19479195.

. ®usuka TOpHBIX mopoa. Yuebnoe mocodbue. / C.B. benos, HN.A.
TpankBuwmumnkas. — M.: U3a-Bo MI'OVY, 2011. 62 c¢. ISBN: 978-5-7045-1142-
7. Pexxum noctyma: https://elibrary.ru/item.asp?id=19485732.

. ®u3uKa MarHUTHBIX SBJICHUH TOpHBIX 1Topoa. Monorpadus / B.1. Ypycosa. —
Canxkr-IletepOypr : Unudo-ga, 2010. — 123 ¢. — ISBN 978-5-94652-321-9.
Pexum noctyna: https://elibrary.ru/item.asp?id=19483759.

JlonosiHUTEIBLHAS JIMTEpaTypa
(newammule u 3/1eKMPOHHbBLE U3OAHUSL)

. @u3Mka paspylleHus] TOPHBIX TOpOA Npu OypeHHH W B3pbIBaHUU (C
MPaKTUYECKUMH peKkoMeHaanusaMu) : yueobnuk 1. 1 / I'. M. KprokoB. — M. :
lNopnas KHHTA, 2006. — 330 C. — Pexxum JOCTyTIa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:391990&theme=FEFU.

. OcHOBBI Qu3UKHN ropHbIX mopona. Meronuueckue ykazanusi. / Haymos K.U.,
IBenoB .M. — MockBa: MITYVY, 2008. — 22c. — Pexum poctyna:
https://elibrary.ru/item.asp?id=23787536.

. ®usnka pa3pyuieHus TOPHBIX MOpoj mpu OypeHun W B3pbiBaHuu: Yacts .
Paszpymienue ropusix mopon npu Oypenuun. Pasmen 1. Buenpenue 3yOneB B
paspyliaeMyro mopoay. Y IapHO-BpamlaTeabHbIi cmocod OypeHwus : yueOHoe



https://elibrary.ru/item.asp?id=19602381
https://elibrary.ru/item.asp?id=19484914
https://elibrary.ru/item.asp?id=19477683
https://elibrary.ru/item.asp?id=19479195
https://elibrary.ru/item.asp?id=19485732
https://elibrary.ru/item.asp?id=19483759
http://lib.dvfu.ru:8080/lib/item?id=chamo:391990&theme=FEFU
https://elibrary.ru/item.asp?id=23787536

nocobue / Kprokos I'M. — M.: MITYVY, 2007. — 106 c. — ISBN 5-7418-0313-X.
— Pesxxum nocrtyma: http://znanium.com/catalog/product/996011.

. YmpaBieHue cocrosiHueM MaccuBa: YueOHoe mocooue / B.M. T'omuk. — M.:
HUI[ UHDPA-M, 2014. — 136 c. — ISBN 978-5-16-006751-3 — Pexum
nocryma: http://znanium.com/catalog/product/406231.

. Pazpymienue ropHsix mopoj npu OypeHuu CKBaXHH: YueOHoe mocooue / B.B.
Heckopomusix. — M.: HUL[ UHD®PA-M, 2015. — 336 c. — ISBN 978-5-16-
009729-9 — Pexxum noctyma: http://znanium.com/catalog/product/455795.

. CoBpeMeHHass TEOJAMHAMHKA W Bapualuud (HU3UYECKHX CBOWCTB TOPHBIX
nmopox: Ilocodue / Kysemun 10.O., XKykos B.C., — 2-¢ u3zn., crep. — M.:
I'opnast kaura, 2012. — 262 c. — ISBN 978-5-98672-327-3 — Pexxum nocryna:
http://znanium.com/catalog/product/994412.

. Kamutono, A. M. ®u3nyeckue CBOMCTBA TOPHBIX IMOPOJ 3amaJHOM 4YacTH
Cubupckoit miardopmel [DnekTpoHHbId pecypc| : Monorpadgus / A. M.
Kanuronos, B. I'. BacunseB. — Kpacnosipck : Cub6. penep. yu-1, 2011. — 424 c.
— ISBN 978-5-7638-2142-0. — Pexxum mocryma:

http://znanium.com/catalog/product/441169.

. Metogpl W cpeacTBa H3YYCHHS OBICTPOIPOTEKAONIUX IPOIECCOB (MpH
B3PBIBHOM Pa3pyILICHUH TOPHBIX MOpoj): YueOHuK s By30B / IlkypaTHuk
B.JI., Bo3ueceuckuit A.C., Komoguna U.B. — M.:MITYVY, 2005. —309 c. —
ISBN 5-7418-0353-9 — Pexxum moctyma:

http://znanium.com/catalog/product/997045.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTepHET)

1. bubmoreka IBOY

https://www.dvfu.ru/library/

2. bubnmunorexka HUTY MUCuC
http://lib.misis.ru/elbib.html

3. bubnuoteka Cankr-IleTepOyprckoro ropHoro yHUBEpCUTETa
http://www.spmi.ru/biblio

4. TopHbIit ”HGOPMAIIMOHHO-aHATUTHYECKUI OIOJIeTEHb
http://www.gornaya-kniga.ru/periodic

5. T'opHbI# KypHaI
http://www.rudmet.ru/catalog/journals/1/?language=ru

6. ['mokayd Ha pyCcCKOM S3bIKE

http://www.gluckauf.ru/

7. be3onacHOCTh Tpy/1a B MPOMBIIIJIEHHOCTH
http://www.btpnadzor.ru/
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8. Hayunas snexTponHas Oubnmnoreka
http://elibrary.ru/titles.asp
9. CnpaBounas cuctema «I'apant» http://garant.ru/

IlepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA
H MIPOrPpaMMHOI0 odecredeHust

Hcnonp3zyemoe B yueOHOM MpolLiecce MpOorpaMMHOE 00eCIICUeHHE:

1. ITaket Microsoft Office (Word, Excel, PowerPoint);

2. I'padmuecknii pegaktop AutoCAD;

3. I'padpuaeckuit penakrop Photoshop;

4. Ilporpamma mutst urenus daiinos B popmare *.PDF: Adobe Reader (Adobe
Acrobat)

VI. METOAUYECKHUE YKA3ZAHUA
11O OCBOEHUIO JUCHUIIVIMHbI

Ha mepBoM 3aHSITHH 1O TUCHUILIMHE TpyNna CTyACHTOB HHOOPMUPYETCS O
BBEJICHUM B JICCTBUE MPAKTUKU OIEHKH 3HAHUU MO OayibHOUM cucteme. CTyIEeHThI
UHOOPMHUPYIOTCS O METOJIUKE OIEHKH YCBOCHUS MATEPHAIIOB JUCIUIUIMHBI B KOHIIC
CEeMEeCTpa, KOMMEHTUPYIOTCS BO3MOJXKHBIE BapHaHThl 3TOW OIeHKH (OayutbHAas
CHUCTEMa C Y4YETOM TEKYIIEH aTTecTallud W cjJada dK3aMeHa MO0 TEOPETUYECKOMY
Martepuany).

CryneHTam pas3bsICHIIOTCA TPHUHIMUIB (OPMHUPOBAHUS CUCTEMbI 3HAHUH T10
TUCITUTIIMHE, TOSCHSCTCS BIMSHUE PA3MYHBIX COCTABISIOMMX pPabOThl Hal
MaTepHaaMH JUCIUTUIMHBI (TIOCEIIEHNE JICKIIUH, BEJICHUE KOHCIIEKTa, BHITIOJTHEHUE
7abopaTopHBIX padoT), oOpaliaeTcs BHUMAaHUE CTYJICHTOB Ha PETYJISIPHOCTh PabOThI
¥ CBOCBPEMEHHOCTH BBITMIOJTHEHUS TEKYIIICH paOOTHI.

CtyzeHTamM Ha 3TOM K€ 3aHSTHUHU BBIJAETCS B DJICKTPOHHOM BHJIE IK3EMIUISIP
MeTtoauyeckux yKazaHHUU MO BBIMOJHEHHUIO J1a00OPaTOPHBIX PadoT.

B Teuenue cemectpa dyepe3 kKaxable 4 HeIENIW MTPOUZBOAUTCS IOJCYET

UTOTOBBIX MOKa3zaTenel 3a mnepuoi ¢ wucnosib3zoBanuem cuctembl TANDEM, o


http://elibrary.ru/titles.asp
http://garant.ru/

pe3ylibTaTaXx KOTOPOTO CTaBUTCS B M3BECTHOCTH TpyIMa, 3aBeAyrouuil kadeapoi u
aJIMUHHCTPATOpP 00pa30BATENbHBIX TPOTPAMM.

Ha mnpennocnenneir Hexmene ceMmecTtpa TIpynne cooOLIalOTCS HMTOTOBBIE
NOKa3aTeI 10 OLIEHKE paboThl B CEMECTPE U JArOTCS Pa3bsCHEHHUsS IO MPOLELype

OKOHYATEJIbHOM OLICHKH 3HAHMU KaXaoro CTyacHra.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

[IpoBeneHne JEKIMOHHBIX 3aHATHA IPEAYCMOTPEHO B MYJIbTUMEIUUHOU
aynuropud. JIeKuuum  MpOBOAATCS € HCIOJB30BAHMEM  IPE3CHTAUUNd |
BHUJIeOMaTeprayioB. BrinosiHeHNE J1abOpaTOPHBIX pabOT MPOBOAUTCS B Ja0OpaTOpUU
«DU3UKH TOPHBIX MMOPOJ», OCHAIEHHON COBPEMEHHBIM IIPECCOBBIM, KAMHEPE3HBIM,
NOJIMPOBAJBHBIM M JAPYIMM OOOPYJOBaHUEM, HEOOXOAMMBIM [Jisi BBIOJTHEHUS
pabor.

Odopmnenne otuétoB 1o JabopaTopHbIM  paboTaM  IpearoJiaraet
UCTIOJIb30BaHUE TPUKIIAJHBIX KOMIBIOTEPHBIX mporpamm makera Microsoft Office
JUISl BBITIOJTHEHUSI MaTeMaTHYECKUX PAcyeTOB U MOSCHUTENBHBIX 3allMCOK, a TaKkKe
nporpamm AutoCAD u Photoshop mist pa3paboTku rpaguueckux MaTepHalioB. DTH
paboThl MPOBOASATCA B KomImbioTepHOM Kiacce kadenpel ['[uKOI'P, a Taxxke

CaMOCTOATCIIbHO C UCIIOJIb30BAHHCM HOYT6YKOB.
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MMHUCTEPCTBO OEPA30BAHMS 1 HAYKHU POCCUMCKON ®EJIEPALIIN
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IInan-rpa¢guk BHINOJHEHUSA CAMOCTOATEIbHOH PadoThl

no AucCHMILINHe «Pu3nka TOPHLIX IOPOI»

IIpumepHsble

No Hara/cpoku N

W B Bun camocrosiTenbHOM pabOThl | HOPMBI BpEMEHH Ha dopma KOHTPOJISI
BBINIOJTHEHHE

1 |4 Henmens cemecTpa Pabota ¢ yuyeOHOM 1 HOPMATHBHOM 24 CobecegoBanue, 3aura
JIUTEPaTypOH, HEOOXOIMMOH IS n1abopaToOpHBIX padoT,
BBITIOJTHEHHS Ta00PaTOPHBIX paboT pedepaToB
Ne 1, 2 u opopmieHne OTUETOB,

MTOJITOTOBKA pedepaToB.

2 |8 mHexemns cemecTpa Pabota ¢ nmuTepatypoii, 21 CobecenoBanne, 3ammra
HEOOXOIUMOM JIJIs BRITIOTHEHUS nabopaTopHO PabOTHI,
naboparopHoii padoTer Ne 3 u pedeparos
odopmiieHne oTyéTa, MOArOTOBKA
pedepaTos.

3 |12 Henmens cemectpa Pab6ota ¢ nmutepatypoii, 21 CoOecenoBanue, 3amuTa
HEOOXOANMOM [UIsl BBITIOJIHEHUS J1abopaTopHOU paboThI,
naboparopHoii padoTel No 4 u pedeparos
odopmiieHrEe 0TUETA, MOTOTOBKA
pedepartos.

4 |16 Hemenst cemecTpa Pabota ¢ nmuTepatypoii, 21 CobecenoBanne, 3amIuTa
HEe0O0XOIMMOIT I BBITIOJTHEHHS 71ab0paTopHOI paboTHI,
nmabopaTopHOii paboTsr Ne 5 u pedepatoB
odopmiteHHe 0TYETA, TOATOTOBKA
pedepartos.

5 |18 memens cemectpa Pabota ¢ nmuTepatypoii, 21 CobecenoBanne, 3amuTa
HE0O0XOMMOIT I BBITIOTHEHHS 71a00opaTopHOI paboTHI,
naboparopHoii padoTsl Ne 56 u pedeparon
odopmiieHrEe 0TUETA, TOTOTOBKA
pedepaTos.

HTtoro 108

6 |Ox3ameHanoHHas Pa6ota ¢ y4eGHOI 1 HOpMATHBHOM 27 Ok3aMeH
ceccusl JUTEPATypOl, KOHCIIEKTAMH
JIEKIUH
PexoMeHganum 1o caMoCTOSITEIbHOM padoTe CTYAEHTOB

OCHOBHOI 1IENBIO CAMOCTOSITENBHOW pabOThl CTYAEHTOB SIBJISIETCA YIydlllEHUE
npodeCCUOHAIBHOW ~ MOATOTOBKM  CHEIHAJIMCTOB  BBICIICH  KBadu(UKAIIUH,
HalpaBJICHHOE Ha (QOpMHpOBaHME Yy HHUX CHUCTeMBI MPOdEeCCHOHAIBHBIX

KOMITETEHIINM, HEOOXOUMBIX B UX OyAyIIeH MPaKTUIECKOMN eI TeTbHOCTH.

[Ipy w3ydYeHHH OUCLUIUIMHBI IPEAINOJAraeTcsl BBIITOJIHEHUE CIEAYIOIMIMX
BunioB CPC:

1. BHeaynutopHas camocTosiTeNbHas padoTa.

2. AyautopHasi camocTosTeNlbHass paboTa, KOTOpas OCYIIECTBISIETCS MOJ
HEIOCPEICTBEHHBIM PYKOBOJICTBOM ITPENO1aBaTEIS.

BueaynutopHas camocTosTeNnbHas paboTa MpeanojiaraeT MOArOTOBKY K
71a00paTOPHBIM 3aHSTHUSIM, TIOJIFOTOBKY OTYETOB 1O JIAOOPAaTOPHBIM paboTaM, paboTy
C yueOHOM, HOPMAaTUBHON M HAyYHO-TEXHUYECKOW JIUTEPATypOl C UCIOJIb30BaHUEM
AIEKTPOHHBIX OMOJMOTEYHBIX PECYPCOB, MOATOTOBKY pedeparoB MO H3y4aeMOMY
MaTepuanty JUCIUIUIHHBI.



MeTtoauueckue yka3aHus 1O BBITIOJHEHUIO JTJA0OPATOPHBIX pabOT MPHUBENEHBI B
paznene |l «CtpykTypa u coepkaHue NPaKTUYECKON YacTh Kypcay

Kpurtepun ouenku npu codbece0BaHUN:

— 100-85 GamioB - eciau OTBET MOKAa3bIBACT IMPOYHBIE 3HAHWUS OCHOBHBIX
IPOLIECCOB M3y4aeMOl NpeIMEeTHOW 00yacTd, OTIMYaeTcsl TIyOMHOM M MOJHOTOMN
PacKpbITUSl TEMbl; BIaJCHUE TEPMHUHOJOTMUECKUM almapaTroM; YMEHHE OOBSICHATH
CYILIHOCTD, SIBJICHUH, MPOLIECCOB, COOBITHIA, JeNaTh BBHIBOABI U OOOOIICHMS, 1aBaTh
apryMEHTUPOBAHHbIE OTBETHI, NPHUBOJUTH MPHUMEPHI; CBOOOAHOE BIIAJCHHUE
MOHOJIOTHYECKOW pEeYbl0, JOTMYHOCTh M MOCIEAOBATEIBHOCTh OTBETA; YMEHUE
IPUBOJNUTH PUMEPHI COBPEMEHHBIX MTPOOIEM U3yHaeMOU 00JIACTH.

— 85-76 GamnoB - OTBET, OOHAPYKUBAIOIIMA MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOW MPEIMETHOM 00JacTH, OTIMYAETCSA TIyOMHOW M TOJHOTOM
PacKpbITUSL TEMBI; BIaJCHUE TEPMHHOJIOIMUECKUM allllapaToM; YMEHUE OOBACHATH
CYILIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHI, €aTh BBIBOJABI U 00OOIIEHMS, 1aBaTh
apryMEHTUPOBAHHbIE OTBETHI, NPHUBOJUTH MPHUMEPHI; CBOOOAHOE BIIAJICHUE
MOHOJIOTHUECKON peyblo, IOTUYHOCTh U MOCJIEI0BATENIbHOCTh OTBEeTA. Jlomyckaercs
OJIHa-JIB€ HETOYHOCTH B OTBETE.

— 75-61 OGamn - oLEHUBAETCS OTBET, CBHUJETENbCTBYIOLIMH B OCHOBHOM O
3HAHMUM  TPOLECCOB  M3y4aeMol  NPEIMETHOM  00JacTH,  OTIMYAOLIUIICS
HEJOCTATOYHOW TJIyOMHOW W TOJHOTOM pAaCKpPBITUS TEMbl; 3HAHHEM OCHOBHBIX
BOIIPOCOB Te€OpHH; ci1ab0 Cc(HOPMHUPOBAHHBIMU HABBIKAMHM aHaIA3a SIBJICHUH,
MPOIECCOB, HEIOCTATOYHBIM yMEHHMEM J1aBaTh AapryMEHTHUPOBAaHHBIC OTBETHI H
NPUBOJUTH TMPUMEPHI; HEAOCTATOYHO CBOOOJHBIM BJIAJCHHUEM MOHOJOTUYECKON
peYblO, JIOTHYHOCTBIO M TOCIEN0BATENbHOCThIO OTBETa. JOmyckaeTcsi HEeCKOJbKO
OmuOOK B COAECpaHUHM OTBETA; HEYMEHHE MPUBECTH MPHUMEP PA3BUTHUS CUTYaIlUH,
IIPOBECTH CBS3b C APYTUMHU aCIIEKTaMU U3y4aeMoi 00JIacTH.

— 60-50 6amioB - 0TBET, OOHAPYKUBAIOIIUN HE3HAHUE MPOILIECCOB U3ydaeMOi
IpeIMETHOW 00JacTH, OTINYAIOIIUNCS HETITyOOKHMM PacKpbhITUEM TEMbl; HE3HAHUEM
OCHOBHBIX BOIPOCOB TEOPUH, HEC(HOPMUPOBAHHBIMUA HABbIKAMU aHaJIM3a SIBJICHUM,
IPOLIECCOB; HEYMEHUEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI, CIa0bIM BIIaJICHUEM
MOHOJIOTHYECKOW pPEUYbl0, OTCYTCTBHEM JIOTUYHOCTH W IOCJIEJOBATEIBHOCTH.
JlomyckatoTcs cepbe3Hble OIIMOKU B COAEpP’KaHWM OTBETA; HE3HAHUE COBPEMEHHOM
npoOIeMaTUKU U3y4aeMoil 001acTH.

Bonpocel 1j151 caMONOAT0TOBKH

1. ITopoiooOpa3yronme MUHepasbl, TOpHble Mopoabl. CTPyKTypHBIE CBOMCTBA
TOPHBIX MOPOJ.

2. OCHOBHBIE TIOHSATUSI MEXAHUKHU TOPHBIX MOPOJI.

3. IIpo4HOCTh TOPHBIX MOPOJ HPU OJHOOCHOM HAMNPSHKEHHOM COCTOSIHUM.
Teopun npoYHOCTH.



4. lebopMariuu ropHbIX TOPO. YTIPYTOCTh U MIACTUYHOCTb.

5. Peosiornueckue cBOKMCTBA TOpHBIX NTopoA. [lom3ydects u penakcauus.

6. MexaHuKa pa3pylieHUs TOPHBIX MTOPOJI, TEOPUS TPELIHH.

7. Metonpl omnpenesicHUs] MEXaHUYECKUX CBOMCTB TOPHBIX MOpPOA THIpH
OJIHOOCHOM  HAMNpSDKEHHOM cocTosHuM. [IpodyHocTHhIE U AedOpMalMOHHBIE
XapaKTEPUCTHUKHU.

8. IIpoYyHOCTH TOPHBIX MOPOJ MpPU OOBEMHOM HAMPSIKEHHOM COCTOSIHHH.
[TapameTpsl 00bEMHOM IPOYHOCTH, TTACTIOPT MPOIHOCTH.

9. MeTopl UCTIBITAHHH TP 0OBEMHOM HAIPSHKEHHOM COCTOSTHUU.

10. MeTtoapbl ucciienOBaHUS PEOJIOTHYECKHUX CBOMCTB TOPHBIX MOPO/I.

11. Yupyrue konebaHusi U aKyCTHUECKUE MapaMeTPhbl TOPO/I.

12. Yupyrue konebaHusi B MaCCUBaX FOPHBIX TOPOI.

13. TenmoBbie CBOMCTBA TOPHBIX MOPOMA: TEIIOEMKOCTh, TEILIOMPOBOIHOCTD,
TEMIIEPATYPONPOBOIHOCTb, TEINIOBOE PACIINPEHUE.

14. TepMuueckue HaMPsKEHHS] B TOPHBIX MOPOJAX.

15. TenoBbIe CBOMCTBA MACCUBOB TOPHBIX MOPO]I.

16. DOnexkrpoMarHWTHbIE CBOMCTBAa TOpHbIX mopona. Ilomsapuszanus,
JIADJICKTPUUYECKas IPOHULIAEMOCTb.

17. DneKkTponmpoBOJHOCTh TOPHBIX TOPOJA, AMDIICKTPUUYECKHE TMOTEPH.
3aBUCHUMOCTb JIEKTPUUYECKUX CBOMCTB OT COCTaBa CTPOEHUS U BHEITHUX YCIIOBHIA.

18. MarsuTtHsblie CBOMCTBA TOPHBIX MOpOJI. PacnipocTpanenue
AJIEKTPOMArHUTHBIX BOJIH B ITOPOJIAX.

19. DneKTpOMarHUTHBIE MPOLECCHl B TOPHBIX MOPOJAX. 3aBUCHMOCTH OT
COCTaBa, CTPOCHUS, BHEIIIHUX YCIOBHM.

20. EcTecTBEHHBIE 3JICKTPUUECKAE U MATHUTHBIE TIOJISI.

21. Acnonb30BaHUE DIEKTPUYECKUX M MAarHUTHBIX CBOWMCTB B MpoLeccax
TOPHOT'O NMPOU3BOJACTBA.

22. PanroakTUBHOCTh TOPHBIX MOPOJ U MUHEPAJIOB. Bo3neiicTBrEe U3TyUeHH.

23.Mcnonib30BaHuE pPaJAUAlMOHHBIX CBOMCTB TOPHBIX MOPOJA B IpoIEeccax
JOOBIYH MOJIE3HBIX UCKOMAEMbIX M 00OTaIleHUSI.

24. Bo3zneicTBrUe BHENTHUX (PU3MYECKUX TMOJICH Ha TOpHBIC TOpoabl. BiusHue
BJIard, TABJIEHUS, TEIJIOBOTO MOJISI HA MEXAHUYECKHE CBOMCTBA TOPHBIX MOPO/I.

25. BoznelicTBre ynpyrux Kojie0aHui Ha CBOMCTBA IOPOI.

26. Bo3aencTBre dIEKTPUYECKOTO U MAarHUTHOTO TOJIEW HAa CBOWCTBA TOPHBIX
MOPO/I.

277. B3auMoCBsI3b CBOMCTB TOPHBIX MOPOJI.

28. 'OpHOTEXHOJIOTMYECKUE CBOMCTBA TOPHBIX MOPOJ, UX KiIacCU(pUKaIIHs.

29. Teepnoctb, BSA3KOCTh, APOOMMOCTb, OYypHUMOCTb, B3pPHIBAEMOCTh U
aObpa3MBHOCTH TOPHBIX TOPO/I.

30. Kpenocts ropubix nopoj. Knaccuduxanus npod. M.M. IIporoassikoHoBa.

31. TexHOJIOTHYECKHE MOKA3ATENH PA3PHIXJIECHHBIX MOPOJI.

32. T'opHOE naBi€HUE U CTPYKTYPHO-MEXAHHUYECKHUE CBONCTBA HETPOHYTOIO
MAaCCHBE.



33. IIposiBiieHHE TOPHOTO JABJICHUS B PHIXJIBIX, OCAIOUYHBIX, MATMAaTUYECKUX U
MeTaMOP(PUUYECKUX TOPHBIX MOPOJIAX.

34. BausiHue cniocoba pa3pylieHHs] TOPHBIX MOPOJ HA MPOSIBICHUS TOPHOTO
JTABJICHUSI.

35. YnpaBiieHue cOCTOSIHIEM MacCUBa TOPHBIX MOPOJ.

MeToauveckue peKOMeHAaunu 1Mo 0popMIIEHHIO OTYETOB
1o J1a00paTOPHBLIM padoTam

OT4€ThI 0OHOPMIISIOTCS B BUE OTACTBHBIX MOSICHUTEIBHBIX 3AMHCOK.

TekcroBasg 4YacTh MPAKTUYECKHX 33JaHUM BBIIIOJHIETCS HAa KOMIIBIOTEPE.
[Tapametpsl cTpanuis popmata A4: nesoe mone —2,5 cm, npasoe —1,0 cM, BepxHee
n armxaee —2,0 cM.

HIpudt ocHoBHOrO Tekcta — Times New Roman, pasmep mpudra — 14,
BBIPABHUBAHUE TEKCTA — «I10 HTUPUHE CTPAHUIIBI», HaUepTaHue mpudTa — 0ObIYHOE.
J{nsi BBIIENIEHUSI OCHOBHBIX CJIOB M MPOCTAHOBKU AKIEHTA B BBIPAXKEHUSIX MOKHO
MPUMEHSTh HaUepTaHue «moykupHbiit» (Bold) nnu «kypcusy (Italic).

dopmatupoBaHue al3aleB: TEKCT O€3 JIEBOIO OTCTyNa OT IPaHULbI MOJS,
ab3aiHbplii OTCTYNI — | CM WM 1O YMOJYAHUIO, MEXIYCTPOUHBI HWHTEpBaJ
OJIMHAPHBII, aBTOMATUYECKHI IIEPEHOC CIIOB.

JIuctel  (CTpaHHULBI) TMOSICHUTEIBHOM 3alMCKM HYMEPYIOT apaOCKUMHU
uuppamu. TUTYIBHBIA JIUCT U 33JJaHE BKIIOYAIOT B OONIYI0 HYMEPALMIO CTPAHUIL
MOSICHUTEJIBHOM 3aIIUCKHU.

Ha TuTynbHOM JHMCTE W 3aJaHUM HOMEp CTPAHMIIBI HE BBIBOJMUTCS, Ha
MOCJIEYIOUIUX JUCTaX (CTpaHHUIaX) HOMEpP MPOCTABIISAECTCS B MPABOM BEPXHEM YTy
JucTa (CTPAHULIBI).

[TocTpoeHre TOSICHUTENBHOW 3alMCKU, MOPSAIOK HYMEpalud pasleioB U
no/pasienoB, o(QopMICHUE PUCYHKOB, TaOJHI], CIHUCKOB, (GOPMYT H JPYTUX
AJIEMEHTOB TEKCTa MIPUHUMAETCS B COOTBETCTBUU ¢ TpeboBanusmu ECKJI.

B  noscHuUTENbHOM  3alMCKE MPUBOJUTCS  CIHMCOK  HCIIOJIb30BAaHHBIX
HMCTOYHUKOB, OpopMIIsieMblil B cOOTBeTCTBUH ¢ TpeboBanmsimu ECK/I.

B KoHIIe MOsSICHUTENBHOM 3aIIUCKU pacrojaraeTcsi cojepkanue, opopmisieMoe
10 PEKOMEHIaLAM TOT'O K€ UCTOYHHUKA.



Oopazey mumynibnozo aucma

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAILTN
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TemaTuka u nepeyeHs pedeparon
Musnepaisl 1 TopHbIe TOpOabl. MIX cTpoeHne u cocras.
MexaHndeckue CBOMCTBA TOPHBIX TOPOA. MeTobl UX ONpEACIICHHUS.
CTpyKTypHBIE CBOICTBA TOPHBIX OPOJ.
VYnpyrue kojeOaHus U aKyCTUYECKUE TTapaMeTpbl OPO/I.
TerutoBbIe CBOMCTBA TOPHBIX OPOA.

DNEeKTPOMAarHUTHBIE CBOMCTBA FTOPHBIX MOPOJ.

N g bk~ 0D e

EcrecTBEeHHBIE ANEKTPUYECKUE M MArHUTHBIE TOJISl. MarHuTHoe moJie

3eMIIn.

8. MaruuTHbIC CBOMCTBA TOPHBIX TIOPO/I.

9. PacnpocTtpaneHue 3JeKTPOMarHUTHBIX BOJH B TOPHBIX TOPOaXx.

10.PagmnoakTHBHOCTH TOPHBIX TTOpoA. Bo3aeiicTBre N3ITydeHHIA.

11.Bo3znelicTBre BHEMIHUX (DU3UUYECKUX MOJIEH HA TOPHBIE TTOPOJIBI.

12.T0opHO-TEXHOJOTHYECKHE XapaKTEPUCTHUKHU TIOPO/I.

13.Hanpsixenne u aepopmamuu B TOpHBIX mopogax. OObeMHas MPOYHOCTH
TOPHBIX IIOPOJ.

14.Peonorudeckre CBOMCTBA TOPHBIX TOPOSI.

15.TexHonoru4yeckre napameTpbl KAMEHHBIX yTJICH.

16.ITpounoctHbie U JehOPMAIIMOHHBIE XapAKTEPUCTUKU TOPHBIX TOPOJI.
MeToabl UX ONPEICTICHUS.

17.Bo3znelicTBre SIEKTPUISCKUX M MATHUTHBIX MOJIEH Ha TOPHBIE TTOPOJIBI.

18.Mexanuka pa3pylIeHUs TOPHBIX MOPO. Teopruu MPOIHOCTH.

19.CBoiicTBa MaCCMBOB TOPHBIX TTOPOI.

20.MeToapl UCCIENOBaHUS CBOMCTB TOPHBIX MIOPOJI B HATYPHBIX YCIOBUSX.

OcHoBHBbIE TPeOOBaHUA K CO/IepP:KaHUIO pedepaTa
CryneHT JOJDKEH HCIOIb30BaTh TOJBKO T€ MaTepuaibl (HaydHbIe CTaThH,
MOHOTpaduu, MocoOusi), KOTOPbIE HMEIOT MPSIMOE OTHOIICHUE K H30paHHOM UM

teme. He JOIMYCKAKOTCA  OTCTPAHCHHBLIC  PACCYKICHUSA, HC  CBA3AHHBIC C



aHanuzupyemon mpobnemoit. Coaepxanue pedepata JOKHO OBITH KOHKPETHBIM,
UCCIIEIOBAThCS OJKHA TOJIBKO OJIHA IpobiieMa (JIOMyCKAaeTcs HECKOJBKO, TOJIBKO
€CJIM OHU B3auMOCBsi3aHbl). CTyZA€HTY HEOOXOAMMO CTPOTO MPUIEPKUBATHCS JIOTUKU
U3JI0KEHHS (HAayaTh C OINpPEACNICHHUS W aHalu3a NOHATHM, NEepPeTH K MOCTAHOBKE
npoOJeMbl, MPOAHATU3UPOBATh IMYTH €€ PEIICHUs U ClieJaTh COOTBETCTBYIOLIUE
BbIBO/IBI). PedhepaT nomkeH 3aKkaHuYMBaThCS BBIBEJICHUEM BBIBOJIOB IO TEME.

ITo cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutrynbsHOTO NTKCTA;

2.BBenenus, rie cTyAeHT (popmMynupyer mpoOiaemMy, MOMICKAIYI0 aHATU3Y U
UCCJIEI0BAHMIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM IOCJIEI0BATEIbHO pacKpbIBaeTcs M30paHHAs
Tema. B oTimune oT KypcoBod pabOThl, OCHOBHOM TEKCT pedepaTa mpeirnoiaraet
paszneneHue Ha 2-3 maparpada Oe3 BbiaeneHus TiaB. [Ipu HEOOXOTUMOCTH TEKCT
pedepaTa MOKET JOMOJHATHCS WIUIIOCTPALMSIMH, TaOIHUIIAMU, TpapuKkaMu, HO UMHU
HE CIIENYET "Meperpyx arb" TEKCT;

4.3akitoueHusi, Te CTyACHT (GOpMYIUPYET BBIBOABI, CIEIaHHbIE HAa OCHOBE
OCHOBHOI'O TEKCTA.

5.Crrcka ucroab30BaHHOM JUTEPATyphl. B TaHHOM CriMCKe yKa3bIBalOTCS Kak
T€ UCTOYHUKH, HA KOTOPBIE CChUIACTCS CTYACHT MpPH MOATOTOBKE pedepara, Tak U
WHbIE, KOTOPbIE OBLIM U3YUYEHBI UM IIPU NOJITOTOBKE pedepara.

O6meMm pedepara coctaBisger 10-15 crpaHull MAIMHONMKMCHOTO TEKCTa, HO B

J000M cilydae He TOJKEH MPEBBIATh 15 cTpaHul.
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IHacmopt ®OHAA OLIEHOYHBIX CPEICTB
AUCHHUILIMHBI «PHU3MKA TOPHBIX TOPO»

Kon u ¢popmy/iupoBKa KOMIETEHIIUH Jranbl GopMUPOBAHNS KOMIIETEHIUH
OIIK-4 — '0TOBHOCTH C €CTECTBEHHOHAYYHBIX CrpoeHne, XUMAYECKUH 1 MUHEPAJIbHBIN COCTaB
MO3UIMI OLIEHUBATh CTPOCHUE, XUMUYECKUH U 3naeT 3eMHOU KOPBI, PU3UKO-XUMUIECKUE,
MUHEpaIBHBII COCTaB 36MHOW KOPHI, nerporpaduIeckre U TeHeTHIECKUE KITACCUPUKAINN
MOp(OJIOTHIECKHE 0COOCHHOCTH U TCHETHYECKIE TOPHBIX TIOPOJ.
THTIBI MECTOPOKICHUH TBEPIBIX MOJIE3HBIX Vieer OnpenensaTs HU3NKO-TEXHUIECKHUE TapaMeTPHI
HCKOIIAEMBIX TIPH PELICHNUH 33434 I10 TOPHBIX TIOPOJ.
panroHaJIbHOMY W KOMIIJICKCHOMY OCBOCHMIO OOumWMy IPUHIUITAMH BIUSTHHS MUHEPAILHOTO
TeOpeCypCHOTO IIOTCHIMAJIa HEJP. Brazeer COCTaBa U CTPOEHUS Ha CBOMCTBA F'OPHBIX MOPOA U
OCHOBHBIMH IIPAaBUJIIAMHU U3yUeHHUS (HUZNKO-
TEXHUUECKHUX CBOMCTB.
OIIK-9 — Biiagenue MeroiaMu aHaJin3a, 3HaHUEM Bo3sneiicTBue BHEIIHNX (PU3HYECKUX TTOJICH Ha
3aKOHOMEPHOCTEHN MOBEJCHUS U YIPaBICHUS 3Haet CBOMCTBa TOPHBIX IOPOJT U METOBI YIIPABICHHUS
CBOMCTBaMH TOPHBIX TIOPOJT U COCTOSIHUEM CBOMCTBaMH M COCTOSIHUEM MacCHBa.
MacCHBa B TpoIieccax H00bIUU U MepepadoTKu OLeHUTh MEXaHUYECKOE COCTOSTHUE MAacCHBa FTOPHBIX
TBEPABIX MOJIE3HBIX UCKOMIAEMBIX, a TAKXKe TPU YMmeer | mopon, BBIOpATh METOMIBI YIIPABICHUSA 3TUM
CTPOUTENILCTBE U DKCIUTyaTallMH O3 MHBIX COCTOSTHUEM.
COOPYKEHH. Brazeer Metonamu BO3IeCTBUS HA CBOMCTBA FTOPHBIX MOPOJL
Y YTIPaBJICHUS COCTOSIHUEM MacCHBa.
KonTtpompyemsie pa3nernby/TeMbl Komp! 1 5Tans1 opMupoBanmist OueHOYHBIE CpeficTBa
JCLIMILTMHBL KOMITETEHLINI Texyrii IpomexyTodHast
Ne KOHTPOJIb arTecTanus
/i
3Haer YO-1
MuHepaitbl ¥ TOpHBIE TIOPOIbL. OIIK 4 Ymeer YO-1
1 OO0t cBeICHHS O (PU3UKO- Braneer YO-1 Dk3aMeH
TEXHHYECKHX MapaMeTpax FTOPHBIX 3naer YO-1 (Bompockt 1,2, 3)
TOpOJ1 OIIK9 Ymeer YVO-1
Brageer YO-1
3Haer YO-1
OCHOBHBIE TIOHSITHST MEXaHUKU OIIK 4 Ymeer YO-1 DK3aMeH
5 TOPHBIX TIOPOJI. MeTojIbI Bnaneer YO-1 (Bompocni 4, 5, 6,7, 8,9,
OTpeIeNieHNsI MEXaHNYECKIX 3Haer YO-1,11P-4 11,12,13, 14,15, 16, 17,
CBOMCTB TOPHBIX TIOPOJ OIIK 9 Ymeer YO-1,T1P-4 18,19)
Brnaneer YO-1,11P-4
3Haer YO-1
OIIK 4 Ymeer YO-1
3 TeruioBbIe CBOWCTBA FOPHBIX [TOPO Brageer yo-1 Jicaven
3Haer YO-1 (Bompockt 20, 21,22, 23)
OIIK 9 Ymeer YO-1
Bmazeer YO-1
3Haer YO-1
OIIK 4 Ymeer YO-1
i OK3amMeH
4 DIeKTpOMarHUTHBIE CBOKICTBA Braneer YO-1 (Borpocs 24, 25, 26, 27,
TOPHBIX TIOPO]T 3naer YO-1,11P-4 28,29,31, 32)
OIIK 9 Vmeer VO-1, I1P-4 e
Bnaneer YO-1,11P-4
3Haer YO-1
OIK 4 Ymeer YO-1
i OK3amMeH
5 Bo3z1enchvHe BHEIITHNX (YH3IIECKIX Brnanmeer VYO-1 (sorpocsi 33, 34, 35, 36,
TIOJIeH Ha TOPHBIE TIOPOJIbI 3naer YO-1,11P-4 37,38, 39, 40)
OIIK 9 Vmeer VO-1, I1P-4 R
Bnaneer YO-1,11P-4




6 I'opHOTEXHIUECKHE TapaMETPBI
TOPHBIX TTOPOJ

DK3aMeH

(Bompochl 43,44, 45, 46,

47,48,49, 50,51, 52,

53)

3naer YVO-1

OIlK 4 Vmeer VO-1
Bnaneer VO-1

3naer YVO-1

OIIK 9 Vmeer VO-1
Bnanmeer VYO-1

HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMI

Kon u ¢popmynupoBka

Oransl HOpMUPOBAHMS KOMIIETEHIINU

KPHUTEPUH

IMOKa3aTcin

KOMITETEHIINU
OIIK-4 — I'oToBHOCTB € 3HaeT CtpoeHre, XUMUYECKHH 1 |3HAHME 110 CTPOEHHIO, XU- |CII0COOHOCTH UCTIONh30BaTh
€CTECTBEHHOHAYYHBIX (TIoporoBBIN |MUHEPAJIBHBINA COCTAB MHUYECKOMY M MUHEpaJlb- |3HAHUS [0 CTPOCHUIO, XUMHU-
MO3UIMH OIICHUBATH YPOBEHB) 3eMHOI1 KOpBI, (pr3nko- HOMY COCTaBY 36MHOH YECKOMY U MHHEPAITbHOMY
CTPOCHHE, XUMUUCCKUN U XMMHYECKHE, KOpBI, pU3NKO-XUMHYEC- |COCTaBY 3€MHOW KOpBI, (HH-
MHHEPAJIBHBII COCTaB 36MHOH nerporpaduueckue u KHM, IETPOTPAYUIECKUM  |3UKO-XUMUIECKUM, TIETPO-
KOPBI, MOP(OIOTHIECKHE TCHETHIECKHUE Y TCHETHYECKNM KJIacCH-  |Tpad)UuecKuM U TeHeTHIec-
0COOCHHOCTH ¥ TCHETHIECKHUE KJIacCU(pUKAIIH TOPHBIX (UKanUsAM TOPHBIX TIOPOJ |KUM KJIaCCH(HUKALUAM IPH
THITBI MECTOPOXKICHUH TIOPOJ. pa3paboTKe MECTOPOKACHUN
TBép[[I)IX TIOJIC3HBIX ITOJIC3HBIX MCKOIIaACMBbIX
UCKOIIa€MbIX IIPH PELUICHUH  |yMeeT Omnpenensts GU3MKo- Ymenue omnpenenars Gu- |CrnocoOHOCTH ONpenesiTh
3a/1a4 110 PAMOHAJIEHOMY M |(POJBUHYT |TEXHHUYCCKUE MAPaMETPHI 3MKO-TEXHHYECKHUE Mapa- |(pU3HKO-TeXHHYECKUE
KOMIUIEKCHOMY OCBOCHUIO BIif) TOPHBIX TOPOJ. METPHI TOPHBIX MTOPOJI, He- [TapaMeTphl TOPHBIX TOPOJT
reopecypCcHOro MOTeHIHAaIa 00XOMMBIE JUTS PEIIeHHs |TPH pa3paboTKe
HCIP. KOHKPCTHBIX 3aJ1a4 110 MECTOPOKJCHUM MTOJIE3HBIX
pauroHaIEHOMY U HCKOIIa€MBbIX
KOMIUIEKCHOMY OCBOEHHIO
MECTOPOXKJICHUH
BIIafieeT OO0muMY TPUHIUITAME Bnanenne meromukamn  |CiocoOHOCTH BBITIOTHSATD
(BBICOKMH) |BIMSHUS MUHEPATIHHOTO WCCIICIOBAHMS BIUSIHAS  |MCCIICAOBAHUS 1O CBOHCTBAM
COCTaBa M CTPOCHUS Ha MHHEPAIBHOTO COCTaBa M |TOPHBIX ITOPOJI B
CBOMCTBA FOPHBIX IOPOA M |CTPOEHHE TOPHBIX MOPO  |1ab0paTOPHBIX M HAYYHBIX
OCHOBHBIMU IIpaBUJIaMHU Ha MX CBOICTBA, OCHOBHBI- |yCIOBHSIX TIPH pa3zpaboTke
N3Yy4YCHUA (1)I/I3I/IKO- MU METOJJaMHU U3YUCHUA MeCTOpO)KI[eHI/Iﬁ IIOJIC3HBIX
TEXHUUECKUX CBOMCTB. (I)I/I3I/IKO-TCXHI/I‘IGCKI/IX HCKOIIAaCMBIX
apaMeTpoB
OIIK-9 — Bianenue 3HaeT Bo3szeiictBue BHemHuX (u- |[3HaHUE 3aKOHOMepHOCTeH |CHOCOOHOCTh UCTIONIB30BATh
MCTOJaMH aHaJiu3a, 3SHAHUCM (HOpOI‘OBBIﬁ 3UYECKUX T0JICH Ha CBOMCTBA MOBEACHUA U YIIPABJICHUA |3aKOHOMCPHOCTU NOBCICHUA
3aKOHOMEPHOCTEH MOBEJICHUSI |YPOBEHB) TOPHBIX IIOPOJ, U METObI CBOWCTBAMU TOPHBIX MO- M YIIPaBJI€HUs CBOMCTBAMU

Y YIIpaBJIEHUs CBOMCTBaAMU
TOPHBIX TOPOJI U COCTOSIHUEM
MaccHBa B IIPOIECCax TOOBIYU
U iepepaboTKH TBEPIBIX
MOJIE3HBIX UCKONAEMBIX, a
TaK)Xe IPHU CTPOUTENILCTBE U
OKCIUTyaTaliuy MOJA3E€MHbBIX
COOpYXEHUH.

YIpaBJICHUA CBOICTBAaMH U
COCTOAHHUEM MaCCHBaA.

POl ¥ COCTOSIHUEM MacCCH-
Ba B TIpOIIECCE JOOBIYH U
repepaboTKA TBEPABIX
MOJIE3HBIX HCKOMAEMBbIX

TOPHBIX TIOPOJX U
COCTOSIHHEM MacCHBa IpH
pa3paboTKe MECTOPOKACHUH
TI0JIE3HBIX NCKOMIAEMBIX

yMeer OLIEHUTh MEXaHHYECKOE VMeHHe BBIIOIHATh CriocoOHOCTE BBIOpATH

(TIpOTBUHYT |COCTOSIHIE MAaCCHBA TOPHBIX |HCCIICIOBAHUS TI0 METOJIBI YIIPABICHHUS

BIif) TTOPO/I, BEIOPATh METOBI VIPaBICHUIO CBOHCTBAMHU |CBOMCTBAMU TOPHBIX IOPOJ
YIIpaBJIEHUSA DTUM TOPHBIX MOPOJ U M COCTOSIHUEM MacCHBa IIpH
COCTOSIHHEM. COCTOSIHUEM MacCHBa B pa3paboTKe MECTOPOKIACHUIM

HaTypHI)IX yCJ'lOBI/IHX
BJaJieeT MeTtonamu Bo3necTBUs Ha |Bnanenue merogamu Cr1ocoOHOCTH UCIIOIB30BATH
(BBICOKHIT)  |CBOMCTBA TOPHBIX TIOPOA M |YIIPABJICHHS CBOWCTBAMH  |pa3INYHBIC METO/IbI

YIPAaBJIEHUS] COCTOSIHUEM

MaccCuBa.

TOPHBIX IMOPOJ U
COCTOAHHUEM MaCCHBa

YIPAaBJIEHUS CBOMCTBAMU
TOPHBIX IIOPOJ U
YIIPABJIEHUS COCTOSIHUEM
MaccuBa Ipu pa3paboTke
MECTOPOXKJIECHUN MOJIE3HBIX
HCKOIIAEMBIX.




MeToauyecKkue peKOMeHIalUN, ONpelessioue NpoueIypbl OlleHNBAHNUS
pe3yJbTAaTOB OCBOEHMSI JUCHMILIUHBI

Texkymasi arrecraumsi CTyJAeHTOB. Tekymas arrectaiusi CTYAEHTOB IO
aucuumuinHe «@u3uKa ropHbIX MOPO» MPOBOJAUTCS B COOTBETCTBUU C JIOKAIBHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Tekymias arrecranus OPOBOAUTCA B (POpMe KOHTPOJIBHBIX MEPOMPUSTUI
3aIUTHl Ja0OPaTOPHBIX PadOT W MPOMEKYTOYHOTO TECTUPOBAHUS IO OICHUBAHUIO
(baKTHYeCKUX pe3yJabTaTOB OOYYECHHS CTYIEHTOB W OCYIIECTBISCTCS BEIYITUM
IIPENoAaBaTeIeM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

e yueOHAs JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHUSAX, CBOCBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BHUJOB 3aJaHU, MOCEIIAEMOCTh BCEX BUAOB 3aHATUU IO
aTTeCTYyeMOM JUCIUILIUHE).

OcyniecTBiseTCSl MYyTEM KOHTPOJISI MOCEIIAEMOCTH, MPOBEPKU KOHCIIEKTOB M
OTU€TOB MO JA0OPATOPHBIM paboTaMm;

® CTCIICHb YCBOCHUS TEOPETUUECCKUX 3HAHUH.

Bb160pouHbIii OMPOC MO TeMaM JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHSITHI;

® YPOBEHb OBJAJCHUS MPAKTHUYECKUMHU YMEHUSIMU U HaBBIKAMU 10 BCEM BHJIaM
y4eOHOH paboThI;

CobecenoBaHue Mpu IPUEME BBIMOJHEHHBIX JA0OPATOPHBIX PadoT;

® pe3yJIbTaThl CAMOCTOSTELHOM PaOOTHI.

TecTupoBaHue MO0 OCHOBHBIM pa3/ieiaM JUCIMILIMHBI, IPOBEepKa pedepaTos.

IIpomexyTounasi arrecramusi CTyAeHTOB. IIpoMexyTouHasi arrectaius
CTYIEHTOB 1O AucHuIUnHEe «I1laxTHOE 1 MOA3EMHOE CTPOUTENBCTBOY» MPOBOJUTCS B
COOTBETCTBUM C JIOKAIBHBIMA HOpPMartuBHbIMU akTamu JIBOY wu sasigercs
00s13aTENbHOM.

B kayecTBe MNPOMEKYTOUHOTO KOHTPOJISA MO JAUCHUIUIMHE MPETyCMOTPEH
9K3aMeH, KOTOPBIA MPOBOJUTCS B YCTHOH (popMme (yCTHBIN onpoc B (opMe OTBETOB
Ha BOIPOCHI DK3aMEHAIIMOHHBIX OUJIETOR).

Ouenka Kpurepuii Onucanue KpuTepus
OTiuaHO 100-85 OTBeT MOKa3bIBACT MIPOYHBIC 3HAHUS OCHOBHBIX IIPOIIECCCOB
6asioB n3y4aeMoH NpeIMeTHOH 00J1acTH, OTIIn4aeTcs TIyOnHOM 1

MOJIHOTOW PACKPBITHSI TEMBI; BIIaJCHHE TEPMUHOIOTHUECKIM
amnmapaToM; YMEHHE OOBSCHATH CYIIHOCTD, SBICHUMN, IPOIECCOB,
COOBITHIA, eIaTh BLIBOALI U 0000IEHMS], 1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOANUTEH MPUMEPHI; CBOOOIHOE
BJIaJICHIE MOHOJIOTHUECKOW PEUYbI0, TJOTMIHOCTD U
MOCJIeI0BATEILHOCTh OTBETA; YMCHUE MPHUBOIUTH IPUMEPHI
COBPEMEHHBIX MPO0OJIeM U3ydaeMoi 00JIacTu.

Xoporio 85-76 OTtBeT, 00HAPY>KUBAIOIIHUN TPOYHBIE 3HAHUS OCHOBHBIX TPOIECCOB
GayoB M3ydaeMor MpeMETHON 001acTH, OTIANYAETCS TITyOUHOH 1
MOJTHOTON PACKPBITHS TEMBbI; BIIAJICHHUE TEPMUHOIOT HUCCKUM
amnmapaTroM; YMEHHE O0BSCHATH CYIIHOCT, SBICHHIA, IIPOLIECCOB,
COOBITHIA, IeTaTh BHIBOABI H 0000IICHUS, 1aBaTh
apryMEHTHPOBaHHBIC OTBETHI, IPHBOINUTH IPUMEPHI; CBOOOTHOE
BJIaJICHIEC MOHOJIOTHYECKOW PEUbI0, JOTHIHOCTh U




IOCJICA0OBATCIIHPHOCTh OTBETA. I[OHyCKaeTCﬂ OJHa - IB€C HCTOYHOCTHU

B OTBETE.
Y 10BIIETBOPUTETHHO 75-61 OrneHnBaeTCs OTBET, CBUICTEIHCTBYIONINN B OCHOBHOM O 3HAHUHU
Oann MIPOIIECCOB M3YYaeMOM MPEIMETHOM 00JIACTH, OTINIATOITHIACS

HEIOCTaTOYHOH IITyOMHOW U TIOJTHOTOW PACKPBITHS TEMBI; 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH; €1a00 c(hOPMHUPOBAHHBIMHU HaBBIKAMHU
aHaJIM3a SIBJICHNH, IPOLIECCOB, HENOCTATOYHBIM YMCHHUEM J1aBaTh
apryMeHTHPOBaHHBIE OTBETHI U MPUBOIUTH IPUMEPHI; HEJOCTATOUHO
CBOOOJTHBIM BJIQICHUEM MOHOJIOTHYECKOH Peublo, IOTHYHOCTBIO U
MOCJIE/IOBATENLHOCTBIO OTBETa. JlomyckaeTcss HECKOJIbKO OMIMOOK B
COJIepXKAHUU OTBETA; HEYMEHHE IPUBECTH MPUMED Pa3BUTHUSA
CUTYyallUH, IPOBECTH CBA3b C APYTHUMHU acleKTaMH U3ydaeMon

obnactu.
HeynosnerBopurensHO 60-50 OtBet, 00HAPYKUBAIOIINIT HE3HAHUE MTPOIIECCOB H3YIaeMOH
OamroB MIPEIMETHON OONACTH, OTIMYAIOIINICS HETITYOOKHM pacCKpPBITHEM

TEMBI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(OpPMHUPOBaHHBIMI HABBIKAMH aHAJIHM3a SBICHHUM, IIPOLIECCOB;
HEYMEHHEM J1aBaTh ApTyMEHTUPOBAHHBIE OTBETHI, CIIA0bIM
BJIa[ICHIEM MOHOJIOTHYECKON PEUbI0, OTCYTCTBUEM JIOTHYHOCTH U
MoCJIeI0BaTeIbHOCTHU. J{OMyCKatoTCsl cephe3HbIe OMMOKH B
COJICp)KaHNHU OTBETA; HE3HAHUE COBPEMEHHOU MPOOIEMATHKH
n3y4yaeMoun 00JIacTH.

OueHo4YHbIE CPEACTBA A POMEKYTOYHOM aTTeCTANMHU
[IpomexxyTouHast arTecTalus MPOBOAUTCS B POPME YCTHOTO 3K3aMEHA.

Bonpocsl k 3k3aMeny

1. [TopogooOpa3zyroiue MUuHEpabl, TOPHBIE TOPOIBI.

2. CTpyKTypHBIE CBOMCTBA TOPHBIX MOPO/I.

3. Knaccuduxarus pu3nKo-TeXHUYECKUX MapaMeTpoB mnopoj. bazoseie puszuko-
TEXHUYECKUE CBOMCTBA U NTApaMETPhI MOPO/I.

4. OcHOBHbBIE TOHATHS MEXaHMKH TOpHbIX nopon. Hampsbxenus, nedopmanuu,
YOPYrocTh, MJIACTUYHOCTb, MOAYJIb YIPYTOCTH, MOAYJb AedopMalnu, KO3PULIUEHT
[IyaccoHa.

5. [lonm3yyecTs 1 penakcalys TOPHbIX MOPOJ.

6. Ilpounocts ropusix nopoA. Ilpenensl mpoyHOCTH Ha CXKaTUE, PacTsHKEHHE,
C/IBUT.

7.  Koadodunument kpemoctd TOpHBIX T1opod 1o  [IpoToapsikoHOBY.
Krnaccuduxkanus ropHbIX mopoj o KpernocTu.

8. Teopun npounoctu. Teopust mpounoctu Kynona-Mopa. [Taciopt mpounoctu

TOPHBIX MOPOJ.



9. Mexannyeckue CBOMCTBAa MacCHBa MOPO/I.

10. Yopyrue konebaHus U aKyCTUYECKUE TTapaMeTpbl OPO/I.

11. Meronpl omnpenenaeHus: NPOYHOCTHBIX U 1€(POPMALIMOHHBIX XapaKTEPUCTUK
TOPHBIX MOPOJ IPU OAHOOCHOM HAMNPSHKEHHOM COCTOSIHUM.

12. DxkcnepuMeHTalbHbIE METOAbl OINpEAENeHUs Mpefesia IPOYHOCTH Ha
OJTHOOCHOE CXKaTHe.

13. Onpenenenue npeaena MPOYHOCTH IIPU OJJHOOCHOM PACTSKCHHH.

14. Metobl onpenenenus 1e(pOpMalMOHHBIX XapaKTEPUCTUK TOPHBIX MTOPOJ.

15. TIpo4yHOCTH TOpPHBIX MOPOJ NpH OOBEMHOM HANPSHKEHHOM COCTOSIHHM.
[TacmopT MPOYHOCTH TOPHOU ITOPOBL.

16. MeToibl onpeeneHys NaciopTOB MPOYHOCTH TOPHBIX MTOPOJ.

17. Peonornueckue cBoicTBa ropHbix nopos. [lon3ydects u penakcamus. Meton
¥ 000py10BaHUE JIJIsl UCTIBITAHUM HA OJJHOOCHYIO MOJI3y4YeCTh.

18. Metoa u 060pyI0BaHME ISl UCTIBITAHUNA HA O0BEMHYIO MTOJI3YUYECTb.

19. Metoguka u 00OpyAOBaHHWE ISl UCIBITAHUN TOPHBIX MOPOJ HAa OOKOBOM
pacnop.

20. TemnoBble cBOWcTBAa TOPHBIX MOpPOA. (DOHOHHBIA THII TEIUIONPOBOAHOCTH
TOPHBIX IOPOA.

21. YaenbHas TeMI0EMKOCTh, KOA(G(ULIUEHT TEIIONPOBOAHOCTH TOPHBIX MOPO/,
TEMIEPaTypONPOBOHOCTh,  TeIulonepenada, Kod(POUIIMEHTh  JIMHEHHOTO U
00BEMHOI0 TEIJIOBOTO PACHIMPEHUSI.

22. TennoBble CBOMCTBAa MACCUBOB TOPHBIX MTOPOJ.

23. TemnoBoe pacluMpeHre TOPHBIX MOPOL.

24. Tlonsipuzanys ropHbIX MOPOJI, BUJIbI, 0OCOOEHHOCTH.

25. lnanekTpuueckasi MpOHUIIAEMOCTh TOPHBIX MTOPO/I.

26. OcoOble citydan MoJspU3alliid MUHEPAIOB U TTOPO/I.

27. DJEeKTpPONPOBOAHOCTh TOPHBIX NOpoA. I[IpOBOIHWKM, MONMYNPOBOJHUKH,
JUAJIEKTPUKU, OCHOBHBIE PA3IHUKSL.

28. lusnexktpuueckue noTepu.



29. EcTecTBEHHBIE 3JIEKTPUYECKUE U MAarHUTHBIE MOJs. MarHuTHOE noJjie 3eMIIN.

30. PaqnoakTHBHOCTh TOPHBIX MTOPOJ, BO3AEHCTBUE U3TyUYECHUN.

31. MarHutHbele CBOWMCTBa TOpPHBIX MOpoa. Hanpssk€HHOCTP W WHIYKIUS
MarHUTHOTO MoJs. JlMaMarHUTHBIE, MMapaMarHuTHBIE W (EePPOMArHUTHBIE TOPHBIC
HIOPOJBI.

32. PacmpocTpaHeHue OJJIEKTPOMATHUTHBIX BOJH. YpaBHeHMs MakcBeia,
CKOPOCTb pACHpPOCTPAaHEHHsI B PAaA3JIMYHBIX CpENax, BOJIHOBOE CONPOTHUBIICHUE,
KOA(PUIUEHT OTPaKEHUS U MIPEIOMIICHHUS.

33. Bo3aeiicTBue BHEIIHUX (PU3MYECKHX MOJIEH Ha TOpHBbIE MOPOAbl. BrusHue
BJIarM HAa MEXAHWYECKHUE, TEIUIOBBIC, DJIEKTPUUYECKHE U JPYTHE CBOMCTBA TOPHBIX
IIOPOLI.

34. BnusHue BHEMIHUX (PU3MYECKUX TMOJEH Ha TOpHBIE MOpPOAbl. BrusHue
JABJICHUS HA MEXaHUYECKWE, TEIUIOBBIEC, JJIEKTPUYECKHE CBOMCTBA, HA CKOPOCTH
PacIpOCTPAHEHUE YIIPYTUX BOJIH.

35. TepMuuecKue HaIPSKEHHS B ITOPOJIAX.

36. Bo3neicTBre 3JIEKTPUYECKOT0 W MAarHUTHOIO IOJIEH Ha TOPHBIE IOPOJBI.
Harpes nopoj, u3aMeHeHre NpOYHOCTH, TEIIOBOM U AJIEKTPUUECKHUI MPOOOH.

37. BnusiHHME TEIJIOBOrO MOJII HAa MEXAaHWYECKHE CBOMCTBA TOPHBIX IOPOJ.
TepMmoxumuyeckue 1 pu3ndecKre NpeBpalieHusl B TOPHBIX OPOAAX.

38. BiusiHre TEIIOBOTO MOJIs HAa TEIIOBBIE CBOWCTBA TOPHBIX MOPO.

39. BozxeiicTBue ynpyrux KoyieOaHMM Ha TOpHBIe mopoisl. Kasuramms,
JUCTieprauus, era3anus, THKCOTPOIIHS.

40. BausiHuE TEIUIOBOTO MOJISL HA DJIEKTPOMArHUTHBIE CBOMCTBA MTOPO/I.

41. Knaccudukamms TOpHOTEXHOJIOTHISCKHUX TTapaMeTPOB IMTOPOI.

42. TBEpAOCTD, BA3KOCTh, APOOUMOCTb U a0pa3uBHOCTD MOPO/I.

43. 'OpHOTEXHOJIOTMYECKUE TAPAMETPBI PHIXJIBIX U CBSA3aHHBIX MTOPOJ.

44, TexHONIOTUYECKHUE TTapaMeTPhl KAMEHHBIX U OypBIX yTJIEH.

45. Knaccudukanusi TEXHOJIOTMYECKUX BUAOB Pa3pyUICHHBIX U Pa3apOo0IeHHbIX

TIOPO/I.



46. Kiaccupukauus CKaldbHBIX U TOJYCKaJbHBIX MOPOA IO CTENEHU
TPELIMHOBATOCTH.

47. KpenocTs NOpo/1 U MOKa3aTesb TPYIHOCTH UX pa3pyIICHUS

48. Mexanndeckoe Oypenne mopos. Knaccudukarus mopoa mo OypuMocCTH.

49. bypenue nopoji TepMUYECKUM METOOM.

50. DnexTpoTepMUYECKUE U DJIEKTPUUYECKUE CIOCOObI pa3pylICHUS TOPHBIX
OPOJ.

51. KomOMHUpOBaHHBIE METO/IbI Pa3pyILIEHUSI TOPHBIX TOPOI.

52. Knaccugukaius TOpHBIX MOPO/I O B3PhIBAEMOCTH.

53. lpoGenue 1 u3Menb4eHue Mojae3Horo KCKOMaeMoro mociie u3BJIeUeHUs.

OneHoyHbIe cpeacrea nJjs TeKy]_l_[eﬁ arrecralmmum

[To pe3ynbTaTamM H3y4eHHS Pa3AeiiOB AUCHHUIUIMHBI MTPOBOJIUTCS, TECTUPOBA-
HUE, TPEJCTaBISIONIee COOOW CHUCTEMY CTaHIAPTU3UPOBAHHBIX 3aJIaHUM, IO3BO-
JSONIYI0 aBTOMATU3UPOBATh MPOUEAYPY H3MEPEHUST YpOBHS 3HAHUN U yMEHUU

o0yyJaroIerocs.

Kpurepuit Onucanue KpUTepus

OTBeT MOKa3bIBAET ITYOOKOE M CUCTEMATHIECKOE 3HAHUE BCETO MPOrpaMM-
HOT'O MaTepuaia U CTPYKTYpbl KOHKPETHOTO BOIPOCa, a TAKKE OCHOBHOTO
COJIepKaHuUs ¥ HOBAIMiA JIEKIIMOHHOT'O Kypca M0 CPaBHEHUIO C YIeOHOM JIH-
100-86 6amioB Teparypoil. CTyIeHT IEMOHCTPUPYET OTUETIMBOE U CBOOOTHOE BIIaJICHUE
KOHIENTYIbHO-TTIOHSITHAHBIM arnapaToM U TEPMUHOJIOTHEH COOTBETCT-
BYIOIIIEH HAYYHOH 00acTr. 3HAHME OCHOBHOW JTUTEPATYPHI M 3HAKOMCTBO C
JIOTIOJTHUTEIFHO PEKOMEHIOBAHHOH JINTEPATYPOH.

3HaHUe y3JI0BBIX TPOOJIEM MPOrpaMMbl U OCHOBHOTO COJCP)KaHUs JIEKIIMOH-
HOT'0 Kypca; HCII0JIb30BaHUE HAyYHO-ITOHSTUIMHOIO anmnapara 1 TEpMUHOJIOTHH
y4e0HOW ANCIMIUIMHBI; 3HAHUE BAXHEHITNX padOT U3 CIIMCKA PEKOMEH-
JIOBAHHOM JINTEPATYPBI.

85-76 6aiuioB




®parMeHTapHbIe, TOBEPXHOCTHBIC 3HAHHS BAXKHEHINTNX pa3zielioB POTrpaMMbl
U COJIepKaHUsI JICKITMOHHOTO Kypca; 3aTPYJHCHHS C UCIIOJIb30BAHUEM HAYYHO-
75-61 Gamn MOHATUHHOTO armapara ¥ TEPMUHOJIOTUN Y4eOHOUW TUCIIUIIINHEI; HETIOTHOE
3HAKOMCTBO C PEKOMEH/IOBAHHOM JINTEPATYPOil; YACTUUHBIE 3aTPYTHEHUS C
BBITIOJTHCHUEM TIPEYCMOTPEHHBIX MTPOrPaMMOi 33 JTaHHIA.

Hesnanue, 1160 OTpBIBOYHOE NPECTABIECHNE O JAHHOH pobiieMe B paMKax
60-50 61108 yueOHO-IIPOrpaMMHOI0 MaTepHaa; HEyMEHUE UCII0Ib30BaTh OHATUHHBII
anmapar.

TecToBBIE BONPOCHI MO AUCIHUIIINHE
«®u3nKa ropHbIX MOPOI»

[Tporpamma cocTOoMT U3 Habopa BONPOCOB W OTBETOB K HuM. U3
IpearacMbIX OTBETOB TOJBKO OJIMH SIBJIICTCS BEPHBIM, OTMETHTE €0 KaKUM-JTHOO
3HaKoM (+, V, X, 0)

1. Kakue wu3 mNepeYyMCICHHBIX BeIIECTB OTHOCATCA K I0JE3HBIM
HCKONaeMbiM?

— IlpuponHble HEOpraHWYECKHWE BEIIECTBA, MCIOJb3yEMblE B HApOJHOM
XO3SMCTBE;

— MuHepanbHOE CBIPbE B €CTECTBEHHOM BHJIE WIH IOCIE COOTBETCTBYIOLIEH
00paboTKH;

— [IpupoaHbie HEOpraHU4YECKHE U OPraHUYECKUE BEIIECTBA, TOObIBaEMbIE IS
UX HCIIONBb30BaHUS B cepe MaTepUalbHOIO MPOU3BOJCTBA B €CTECTBEHHOM BH[E
WJIU TIOCJIE COOTBETCTBYIOIIEH 00paboTKHU.

2. YTo moHUMaeTcs MOJA CTPYKTYPOH M TEKCTYPOH rOPHBIX mopoa?

— MuHepanbHbIN COCTaB;

— XMMHUYECKUN COCTaB;

— CremneHb CBSI3M MEXKIY YacTUIIaMHU TOPOJBI, UX pazMepamu, ¢GopMy u
B3aMMHBIM PACIIOJI0KEHUEM,;

— IIpocTpaHCTBEHHYIO KPUCTAJUIMYECKYO PEIIETKY .

3. Kakue u3 [ge(peKTOB KPUCTAVIMYECKON CTPYKTYPbI OTHOCATCH K
00beMHBbIM?

— TennoBbIe KoJIcOAHMUS;

— BakaHcuu, aTOMbI BHEAPEHUS, AaTOMBI IPUMECH;

— Jlucnokanuu;

— Hapy»xHasi MOBEpXHOCTh KpHUCTaUIa, BHYTPEHHUE MOBEPXHOCTU TPEIIUH
U TI0p;

— I[1opsl, MyCTOTHI, TPEITUHBI.




4. TopHasi mopoja IVIOTHOCTBLIO 2,8 r/cM® HMeeT 001IyI0 TOPUCTOCTD 5 Y.
OnpeneanTs yaeabHbIH Bec.

— 2,66;

—27,94;

— 0,56.

5. Kakas Bomga, Haxoasasici B TOPHBIX MOPOAAaX, HAa3bIBaeTCs
XUMHYECKH CBSI3aHHOM?

— Bona TecHO coeanHeHa MOJEKYJISIPHBIMU CHUJIAMH MPUTSKEHUSL C TBEPABIMU
YacTUI[AaMU TIOPOJibl, 0OBOJIAKMBAs UX B BUJIE TIJICHKU;

— Bopna, xoTopast Hapsiny ¢ ApyrUMHU MOJIEKYJIaMH U HOHAMH BXOJUT B COCTaB
KPUCTAJUIMYECKOU PEIIETKH MUHEPAIIOB;

— Bopa, koTtopasi B mopoaax ylep:KUBAeTCA B MEJIKHX MOPAX U: 3aNOJIHSIOMIAS
KpYIHBIE TIOPBI, CIOCOOHAs MEPEIBUraThCsA B MOPOAX MO JEHCTBUEM CHUII TAKECTH
WM J1aBJICHUS.

6. HopmaJibHble HAPSKEHUS ITO:

— Hanpspkenusi, 1ecTBYIONINE KacaTeNIbHO K IJIOMIAIKE S.

—  HampsbkeHusi, HampaBJICHHbIE MEPIEHIUKYJSIPHO K paccMaTpUBAEMOI
IUIOIIAJKE S.

7. KodpduumueHT NpPONOPUMOHAIBHOCTH  MEXKAY JAeHCTBYIOIIUM
HOPMAJIbHBIM  HANPSKEHHEM o (CKMMANUM W PACTATHBAIOIIUM) WU
COOTBETCTBYIOLIECH €My OTHOCUTEJbHOM IPOAOJBLHOM YNPYrou aedopmanueit
HA3bIBACTCH:

— MopayneMm caBura;

— Koapdunmentom Ilyaccona;

— Monaynem FOHra;

— MoynemM 0JHOCTOPOHHETO CHKATHSI;

— MopyneM 00bEMHOT0 CXKaTHS.

8. IIpoao/ibHbIC BOJIHBI PACIIPOCTPAHSIOTCSH:

— B tBepabIx TENax;

— B razax;

— B xuakux cpenax;

— B mo6oii cpene.

9. KpenocTb ropHbIX OPO/ - 3TO:

— ConpoTUBIIAEMOCTb TOPHOU MOPOJIbI BHEAPEHUIO B HEE€ MHCTPYMEHTA;

— ConpoTuBIIEMOCTh NOPOJ J0OBIBAHUIO;

— CnocoOHOCTh TOPHOM MOPOJIBI COMTPOTUBIIATHCS YIAPHOU HArPy3Ke.

10. KamyduieTHoe B3pbIBaHKe:

— Cnioco6 oTOOMKHM OTOOMKHK TTOPO BO BpeMs TI0OBIYH;



— B3priBanue 3apsaa 6e3 BeIOpoca MOPOJBI JUIsl CHATUS HANPSOKEHUS MPHU
O0opb0e ¢ TOPHBIMU yJiapaMU U BBIOpOCaMu;

— B3pbiBaHMEe HAKIIATHBIX 3apsJI0B Uil pa3pylICHHUs] HETrabapuTOB.

11. Kakas wu3 yKa3aHHBIX MNOPOJ HMeeT HAHUOOJbIIYI) KPenocrb u3
nepevucaeHHbIX (o mkane M.M. IlporoabsikonoBa)?

— Mpamop;

— bazansT;

— I'panwur;

— Konrnomepar.

12. Kaxk Ha3bIBaercsi CBOMCTBO TOPHBIX TMOPOJ BOCCTAHABJIUBATH
HCXOAHYIO (hpopMy M pa3Mepsbl NOCJIe CHATHA MEXAHUYECKON HATPY3KHU?

— KpenocTs;

— Y1pyrocrs;

— [ImacTU4YHOCTS;

— TekyuecTsb.

13. Kak HasbiBaeTcs KOIQQUUMEHT MNPONOPUMOHAIBLHOCTH MEXKIY
KacaTeJIbHbIMU HANIPSIZKCHUSIMM U ynpyroi gegpopmannu capura?

— Moayns nedpopmanuu;

— Monaynab FOHra;

— Koapdunuent Ilyaccona;

— Monaynb caBura.

14. Kakyiw CcnocoOHOCTb TOPHBIX TMOPOJA XAPAKTEePU3YHT YyIpyrue
cBoiicTBa?

— BoccranaBnuBaTh UCXO/IHYIO (POPMY U pa3Mephl;

— Pa3pymarscs;

— YacTMuHO BOCCTaHABIMBATh UCXOJHYIO (JOPMY U Pa3MEPBHI;

— YacTU4YHO pa3pylIaThCs.

15. Kak Ha3pIBalOTCi MMHEpPaJbl, aTOMbl KOTOPBIX 00J1agal0T
MATHUTHBIM MOMEHTOM MNPH OTCYTCTBMH MATHUTHOIO MOJIA (OAHAKO, B LEJIOM,
HX 00pa3ubl B OTCYTCTBMH IM0JIs1 HE HAMATHU4Y€eHbI)?

— DeppOMArHUTHBIE;

— JIlnaMarHuTHbIE;

— Her npaBuibHOTO OTBETA;

— ITapamaruurtHsie.

16. YeabHasi TeNJ10eMKOCTh TOPHBIX NMOPO/I 3ABUCHT OT:

— I1noTHOCTH;

— Tekcrypsl;

— MuHepanpHOro COCTaBa;



— CTpyKTYpBI.

17. Yem B 3HAYUTEJIBHON Mepe onpeaeasieTcsi CloCOOHOCTh MUHEPAJIOB K
JIEKTPUYECKOM MmoJiApu3annu?

— [lopucrocTsio;

— CuMMeTpuren KpUCTaUIMYECKON CTPYKTYPBI;

— Y IenbHBIM AJIEKTPUUYECKUM CONTPOTUBIICHUEM,;

— Bopoconepxxanuem.

18. K kakomy M3 THIOB BOJAbI OTHOCHUTCH CJeaywuas (popMyJIUpPOBKA:
"..ylepxxuBaercsi B KaNW/UISPaX, a TaKkKe COJEP:KUTCA B  BHIE
rPABUTALMOHHOM BOJbI, 3aMIOJHAKIICH KPYIHbIE NMOPbI U NEePEeABUTAIOIICIHCHA B
Nnopo/ie Nnoji AecTBUEM CHJIbI TSKeCTH WIH JaBjeHus?"

— @uU3MYEeCKU CBsI3HAs BOJIa M CBOOOAHAS BOJIA;

— CBoOoaHas Boa;

— OU3NYECKH CBSI3HAS BOJA;

— XUMHWYECKHU CBSI3HAA BOJIA.

19. Kakue U3 yka3aHHbIX MUHEPAJIOB OTHOCSATCS K (peppoMarHeTuxam?

— Amnartur, I1aruokJias;

— Maruerur, NUppOTHH;

— Kanpuur, kBapii;

— J10JIOMHAT, XpPOMMT.

20. B kakoii cpejie MOTYT PacnpoCTPAHATHCS MoNepeYHblie BOJIHbBI?

— B xxuakoi;

— B xuakoi u TBEpIOH;

— B razoo0pazHoii;

— B tBepmon.

21. Kakme wm3 yKa3aHHBIX MHHEPAJOB 00/1aJaI0T AKTHBHOWM
PacTBOPUMOCTBIO?

— Kopynz, xpomur;

— KBap, Tonas;

— OJIMBHUH, MAarHETHUT;

— I'anuT, CUJIBLBUH.

22. Kakue u3 yKa3aHHbIX MUHEPAJIOB OTHOCATCS K IMAMATHETHUKAM?

— JloJToMHUT, XpOMHUT;

— JINMOHHUT, IUPOKCEH;

— Kanpuur, xkBapi;

— MarseTur, NMppOTHH.

23. Kakue u3 yKa3aHHbIX MUHEPAJIOB SIBJISIIOTCH Nbe303JIEeKTPUKAMHU?

— Porosas oOMaHka, CHJIbBHH;



— "anenwur, rumc;

— KBap1, typmanuh;

— OnuBUH, O0apuT.

24. YT0 DMNPOHUCXOAUT CO CKOPOCTHI0 PACHPOCTPAHEHHSI YHNPYIruUx
KoJIe0aHuil, C POCTOM JaBJIeHHA HA TOPHBIE TOPOAbI?

— YMEHBIIIEHUE CKOPOCTEN;

— Hert 3aBucumocTu;

— Her npaBwiibHOTO OTBETA;

— YBEIMYEHUE CKOPOCTEM.

25. Kak Ha3bIBalOTCsi MMHEPAJIbl, B KOTOPLIX LeJible 00beMbl (JIOMEHbI)
00,1aJaI0T MATHMTHBIMH MOMEHTAMHM IIPH OTCYTCTBHM BHEIIHEro IoJIsA?
HamMarHM4eHHOCTh TAKHX MHHEPAJIOB [JOCTHraeTcsi He TOJAbKO JeliCTBHEM
BHENIHEro MoJid, HO W HAMATHMYMBAKOIIUM JeliCTBHEM JONOJHUTEIbHOIO
BHYTPEHHEro MoJIeKyJIsIPHOr0 MoJIsl...”?

— Her npaBuiibHOTO OTBETA;

— JlnaMarHuTHbIE;

— [lapaMarHuTHbIE;

— @eppOMarHuTHEIE.

26. AKycTHMYeCcKHMe CBOWCTBA  XApPaKTePU3YWT  3aKOHOMEPHOCTH
pacnpocTpaHeHusi B TOPHOI MOpojAe 3HAKONEPEMHHBIX JedopMmanuii (yIpyrux
koJie0anmii). Kakume  BOJIHBI  XapaKTepU3yKOTCHd  PacHpOCTPaHEHHEM
nedpopManmMid MONMEPEMEHHOI0 O0BEMHOI0 CXKATHA M PACTSKeHUS (BOJHBI
JAHHOT0 THUIIA MOTYT PACHPOCTPAHATHCH B JIHOO0H cpene (TBepAOM, KUIAKOH U
razooopasHoii)?

— Ilonepeunsie;

— Her npaBuibHOTO OTBETA;

— IIpononbHsbIE;

— IIpoosibHBIE U TIOTIEPEYHBIE.

27. OcHOBHOE CBOMCTBO YNpyroi aepopmanmu:

— Bo3Hukaer B Tene npu AEHCTBUMU HA TEIO CUJIOM M MCYE3AET MOCJE CHIATHUA
CUJIBL,

— BO3HHKaET B Tene Npu JOCTUKEHUH MIPeieia yIpyroCTu;

— HeoOpaTumocTsb.

28. OcHOBHOE CBOMCTBO IJIACTHYECKOM JedpopManun:

— Bo3Hukaer B Tene npu AEMCTBUM HA HETO CHJIOW, OTJIMYHOW OT HYJIS;

— [Inactuueckas negopmanus aBisieTcst HeoOpaTUMon nedopmaluei;

— Bo3HHKaeT B Tese Mpu NoJI3y4YecTH.

29. Oxapakrepu3yiiTe NOHATHE «aA0Pa3UBHOCTH FTOPHBIX MOPOI»:



— XapakTepu3yeT BEIMYUHY 3€PEH MUHEPAJIOB, BXOMSIIMX B COCTaB T'OPHOU
MOPO/JIbI: OOJIbIIIepa3Mep 3epeH - 0oJibllle a0Pa3uBHOCTD;

— XapakTepHu3yeT ClIoCOOHOCTh TOPHBIX MOPOJ;

— IIpomyckatb yepes ce0sl )KUIKOCTb;

— CnocoOHOCTh TOPHBIX TOPOJ U3HAIIMBATH KOHTAKTHPYIOLIUE C HEH TeIa;

— XapakTepu3yeT aHU30TPOITHIO TOPHBIX MOPOJ.

30.®uzuyecknii cMbICT KO3 PpuumeHTa 60KOBOro pacmnopa:

— CooTHoOIIIEHHE MEKy TOPHBIM JaBJiecHueM Ha IiyouHe H u paBieHuem
OypoBoro pactBopa Ha 3Toil ke riyOuHe H B ckBaxune,

— CooTHOIIIEHNE MEXTy BEJIMUYMHON JABJICHUM, IEUCTBYIOMUX Ha Tiryoune H
B TOPU30HTAJIBHOM IUIOCKOCTH, M BEIMYMHOW TOPHOTO JaBICHUS HA OTOU XKe
rIIyoOuHe;

— CooTHoLIEHHE MEXAY IMONEPEeYHON U MPOJOJBbHOM JAepopMalusIMHU,
BO3HHKAIOIIMMHU ITPU OJJHOOCHOM CKATHH 00pa3la rOpHOM MOPOIbI.

31. Beanunna xodp¢puuuenra IlyaccoHa 00JBUIMHCTBA TOPHBIX NOPOX
HAXOJMTCH B CJIedYIOLeM qHana3oHe:

- 0,50 +0,75;
- 0,30 +0,60;
—0,05+0,48;
—-0,05+1,0.

32. MoayJas FOHra onpene/isier CBsi3b MEKIY:

— Hanpspkenunem u neopmanueit B ynpyroio6siactu 1eopMUpOBaHNUS;

— HopmanbHbIM HampsoKeHHEM W MPOJAOJIBHOM jaedopManueid B yIpyrou
o0acTy;

— Hanpsokennem u  gedopManmei B «IUIACTUYECKOW»  oOsactu
nehopMUpOBaHUS;

— BenuuuHoM ynpyroil v niaacTU4eckoil neopmManue.

33. MexaHu4yeCKHil MPOLECC, HA3BIBACMbIA  I0JI3Yy4eCThIO, - 3TO:

— Poct caBuroBoii pegopManud BO BPEMEHH IMpPHU MOCTOSIHHOM CIBUTOBOM
HaIpsHKEeHUH;

— YMEHBLIEHUE MEXAHUYECKUX HANPSDHKEHUH € TEYEHUEM BPEMEHU IIPH
(UKCHUPOBAaHHOM 3HAYEHUHU CIABUTOBOM JedhopMaIiny;

— Poct caBuroBoii nepopmanu BO BpeMEHH NMPU  TIOCTOSTHHOM ~ HOPMAaJIbHOM
HaIPsHKEHUH.

34. MexaHn4eCKMH MPoOLECC, HA3bIBACMbIH peJlakcanueil HANpPsKeHuH, -
ITO:

— YMeHbllIeHHe HanpsHKEeHU B Teje Mpu PUKCUPYEMOU BETUYMHE CBUTOBOM

nedopmarmmy;



— YMeHbllIeHUE HANPSKEHHUH B TeJIe PU POCTE CABUTOBOM nedopmannu;

— YMeHbIIEHUE HANIPSKEHUH B TeJe IPU CHUKEHUU CIIBUTOBOMU AepopMaluy.

35. IIpoyHocTh 00pPa310B rOPHOI MOPOALI IPH OJTHOOCHOM CHKATHM:

— IIpeBOCXOaUT UX MPOYHOCTH MPU OJTHOOCHOM PAcTSHKEHUHU B cpeiHeM B §-10
pas;

— PaBHa UX IPOYHOCTH MPU OJTHOOCHOM PaCTSIKEHUU;

— MeHble uX MPOYHOCTH PU OJHOOCHOM PACTSKEHUU B cpeHeM B 8-10 pa3s,

36. Ilpu MexaHHYECKOM HAIPYKeHMH 00pa3una roOpHOl MOPoOaAbI M3Me-
HEHHe ero 00beMa 3aBHCHUT OT:

— BennunHbI JEHCTBYIOIIUX KacaTeIbHBIX HANPSKECHUI;

— BesnmunHbI cpeiHero HOpMaJIbHOTO HAIIPSIKEHNUS,

— 3HavyeHuss Moyt FOHra ropHon nmoposst;

— BenmMunHbI BpEMEHH PENIAKCAuA TOPHOU MOPOABI.

37. Ilpy MexaHU4YeCKOM HArpyKeHUHM o0pa3la ropHoOM IOpoAbI H3MeHe-
HHeE ero (popMbI 3aBUCHUT OT:

— JlelcTByOIMX KacaTeJIbHbIX HAIPS)KCHUM;

— BesnmmunHbI cpejHero HOpMallbHOI'O HAIPSIKEHUS,

— 3HaueHus Moyt FOHra ropHoit nopossl;

— BenmmunHbI BpEMEHU PENIAKCAUA TOPHOU MOPOABI.

38. JdedpopmanmonHass kpuBas — 3T0 rpaduk, noxkasblBaIIUl H3Me-
HEHHe:

— BenuuuHbl HaNpsKEHU BO BPEMEHU;

— BenuuuHbl HaNpsiKEHUH OT OTHOCUTENILHOM JeopMalinu;

— BenuuuHb! cIBUTOBOM Meopmaliii BO BpEMEHH;

— OTHOCHTENBbHOU AedopManuu OT aOCOTIOTHOM.



