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AHHOTAIUA

HucuumuimHa «®u3nka TOPHBIX IMMOPOJa» IMpeaHa3HaueHa I CTYJEHTOB,
oOyuarormuxcst 1o crenuansHocT 21.05.04 «l'opHOe naemo», crnenuain3aun
«IIlaxTHOE M TOJ3EMHOE CTPOUTEIHLCTBO» M BXOJUT B 0a30BYIO YacTh OJ0Ka
Juctummmuasl (Moynn) yaeOHoro miana (maaeke b1.5.25).

OO6mast Tpya0eMKOCTh JUCHUIUIUHBI cocTaBisieT 144 gacos, 4 3E. YueOHbIM
TUTAHOM TIPETyCMOTPEHBI JIEKIMOHHBIE 3aHATHS 306 YacoB, TabopaTopHbie padboTs! 18 yacos
1 caMocTosTeNnbHas padoTa cryaeHTa 90 yacoB, B TOM YHCIIE Ha TIOATOTOBKY K dK3aMeHy 45
4yacoB. JlucuuimmHa peam3yeTcst Ha 3 Kypce B 5 CEMECTpE.

Conepxanye TUCIUIUIMHBI OXBATHIBACT CIICIYIOMIUM KPYT BOIIPOCOB:

MuHepansl M TOpPHBIE TOPOJABI Kak OOBEKTBI TOPHOTO IPOU3BOJICTBA;
CTPOCHHE, COCTaB M COCTOSIHUE TOPHBIX IMOPOJ M MAaCCHUBOB; (PHU3UKO-XHMHUYECKHUE,
neTporpapuyeckue U reHeTUYECKHe KiacCU(pUKALMKU TOPHBIX MOpoAd; (HU3HMYECKue
SBJICHUS B TOPHBIX IOpOaax; OOIIME TOHSATHS O CBOWCTBAaX TOPHBIX ITOPOJI;
MEXaHUYECKHNE CBOMCTBA TOPHBIX TOPOJ W MACCHUBOB; AchOPMAIIMOHHBIE CBOMCTBA
TOPHBIX TIOPOJI; YIPYTrHe€ CBOWCTBA TOPHBIX IOPOJ; TEIUIOBBIE CBOMCTBAa TOPHBIX
MOpoOJ M MAacCHUBOB; TEINIOEMKOCTh U  TEIUIONPOBOJHOCTh TOPHBIX OO,
AIEKTPUYECKUE M MArHUTHBIC CBOWCTBAa TOPHBIX TOPOJ U MACCHBOB; (DHU3UKO-
TEXHUYECKOE 00eCTIedeHIE TOPHOTO MPOU3BO/ICTBA.

VYcnoBueM  yCHENTHOTO OCBOCHMS JHUCHMIUIMHBI — SBISETCS HAlW4YUC Y
CTYJIEHTOB 3HAHHWH MO TUCIUIIMHAM, U3y4aeMbIM B MPEIIICCTBYIOIINN TEPUOI H
coJiepKaiM 0a30BbIC 3aKOHBI M ONPEACIICHHUS, HEOOXOAUMBIE JISI YCBOCHHS €¢
nporpamMMmbl.  «Beicmmas  marematuka», «@usuka», «Xumus», «l'eosmorusy,
«MarepuanoBenenne», «OCHOBBI TOpHOTO jAena», «['opHOE neno u okpyskaromias
cpena» u IpyTrue.

Heab u3yueHus MUCHMIUIMHBI — (OPMHUPOBAHHME 3HAHWUNA Y CTYACHTOB O
(GU3MYECKUX  CBOMCTBAX TOPHBIX TMOPOJM JJIS  HWCIOJL30BAHHMS WX  TIPH
MIPOCKTUPOBAHKMH M BEJICHUH T'OPHBIX PabOT.

3agadm QUCIMIIIINHEL:



— M3yYEHUE OCHOBHBIX (PU3MKO-TEXHHYECKUX [apamMeTpoB IOpOJ B
7a00paTOPHBIX M HATYpHBIX  YCIOBHUSX  (IUIOTHOCTHBIE,  IPOYHOCTHBIE,
TOPHOTEXHOJIOTMUYECKHUE);

— HU3y4yeHHe (PU3MUECKON CYIIHOCTH MPOLIECCOB, MPOUCXOISIIUX B TOPHBIX
OpoJlax M MAacCUBax IpU BO3JECHCTBUUM HAa HUX (U3MYECKUMU TMOJSIMH U
TOPHOI0OBIBAIOIMMH MaIlTHHAMM;

— IPUMEHEHHE JaHHBIX O CBOWCTBAaX NOPOJA JUIsl BbIOOpAa TEXHOJOTUH
pa3pabOTKU ¥ COOTBETCTBYIOIIMX PEKUMOB TOPHOTO 000PYI0OBAHUS;

— YCTaHOBJIEHHME KaTeropuu paspabareiBaeMocTd 1opor  (OypumocTy,
B3PBIBAEMOCTH W [p.), ONPEIAEICHUE IO HUM HPOU3BOAUTEIBHOCTH TOPHOIO
0o0Opyi0BaHusl, ONpENEIeHUE HaNpsHKEHHO-1e()OPMUPOBAHHOIO COCTOSHUSL MOPOJ
10 UX CBOMCTBAM.

JUIsi yCHEIIHOrOo W3y4eHHs] AUCHUIUIMHBI «®DPHU3MKa TOpHBIX IOPOI» Y
CTYJE€HTOB JOJDKHBI OBITh CHOPMHPOBAHBI  CIEAYIOUIUE MpEIBaApUTEIbHBIC
KOMIIETECHIINHN:

- C1ocoOHOCTh K 0000LIEHUIO U aHAIN3y MH(OpMALMKU, IOCTAHOBKE LIEJIEH U
BbIOOPY IyTEeH X JOCTUKECHHUS.

- ['OTOBHOCTH HCIIOJIB30BaTh HAYYHBIE 3aKOHBI M METOJABlI IPU TE€0JIOro-
IIPOMBINUICHHON OLIEHKE MECTOPOKIEHUI TBEPABIX IIOJIE3HBIX HMCKONAEMBIX U
TOPHBIX OTBOJIOB.

— BunageHne HaBbIKaMM aHanM3a TOPHO-TEOJOTMYECKHX YCJIOBHM IpHU
HKCILTyaTallMOHHOM pa3BelKke M J0O0bIYe TBEPABIX MOJIE3HBIX MCKOIMAEMbIX, a TaKkKe
IIPU CTPOUTENIBCTBE U IKCIUTyaTallMH MOA3EMHBIX OOBEKTOB.

— BrameHne MeTonaMu Treojoro-mpoOMBIIIIEHHONW OLEHKH MECTOPOKICHUM
II0JIE3HBIX UCKONIAEMBIX, TOPHBIX OTBOJIOB.

B pesynbTaTe n3ydeHus: JaHHOW TUCUHUILIUHBL Y 00ydaronuxcst pOpMHUPYIOTCS

cienyromue oomenpodeccuoHanbHbIe KOMIETEHITUHU (JIEMEHTHI KOMIIETEHITUN )

Koa v popmyaupoBka
A M (popmy.aHp Jtansbl GopMUPOBAHUA KOMIIETEHIINH

KOMITeTEHIIUT

OIIK-4 — T'oTOBHOCTH € Crpoenue, XUMHUYECKUI 1 MUHEPAJIBHBIN COCTAB
€CTECTBEHHOHAYYHbIX MO3ULUN 3eMHOM KOPBbI, (PU3NKO-XUMHUECKUE,

OIICHUBATh CTPOCHHE, XUMHUECKUH 1 | 3HACT nerporpaduyeckue U reHeTuIecKre
MUHEpaJbHBIM COCTAaB 36MHOU KOPBI, KJ1accU()UKALUU TOPHBIX TOPO/I.




MOP(OJIIOTHIECKUE OCOOCHHOCTH 1

Onpenensth PU3NKO-TEXHUUECKHE [TapaMeTphbl

T€HETUYECKUE TUTIBI VYmeer TOPHEIX IOPOJ.

MECTOPOXKACHUN TBEPABIX MOJIE3HBIX

HMCKOIIaeMBbIX IIPU PEIICHUH 3a74a4 110 OO0myMY TPUHIIUTIAMY BITHSIHASI MUHEPAJIBHOTO

panroHaJIbHOMY U KOMILJICKCHOMY COCTaBa U CTPOCHUA Ha CBOUCTBA I'OPHBIX IIOPOA

OCBOEHHIO IT'€OPECYPCHOIO Bnaseer |¥ OCHOBHBIMH IPAaBHJIAMU M3YyUeHUS (PU3HKO-

IIoTEeHIIMala Heap. TEXHUYCCKHUX CBOUCTB.

OIIK-9 — Brnagenue meronamu BosneiicTBue BHEITHUX (PU3NYECKUX MOJIEH Ha

aHaiu3a, 3HaHUEM CBOICTBA TOPHBIX MTOPOJI U METOJIbI YIIPABICHUS

3aKOHOMEPHOCTEN NOBEJICHUS U 3uaer CBOMCTBaMHM 1 COCTOSHHEM MacCHBA.

YIPaBJICHUS] CBOMCTBAMH TOPHBIX

TIOpPOA 1 COCTOSHUEM Macchsa B O11eHUTh MEXaHNYIECKOE COCTOSTHIE MacCHBa

npf)ueccax Z00BIMH 1 NIepepadoTKH TOPHBIX MIOPOJI, BBIOPATH METOIBI YIIPABICHUS

TBCPABIX II0JIC3HBIX UCKOIIAEMBbIX, a Ymeer THM COCTOSHIEM.

TaK>Xe IIPU CTPOUTEIHLCTBE U

JKCILIyaTalliy OA3EMHBIX > =

COOPYKEHH. MetonamMu BO3JICUCTBUSI HA CBOMCTBA TOPHBIX
Brnageer |TOPOJ M YIPABJICHHUS COCTOSSHUEM MAacCHBaA.

B pamkax qucruminabl « PU3MKa TOPHBIX TOPOA» COMIACHO YYEOHOMY ILJIaHy

MIPUMCHAIOTCA  CICAYIOINUC MCTOIbI

MMpE3CHTaluK, MCTOA MO3I'OBOI'0 HITypMa.

aKTUBHOTO/ HHTCPAKTHUBHOI'O 06y‘{eHI/I}12




|. CtpykTypa u cogep:xaHne TeOpeTHYECKOH YaCcTH Kypca

Pazoen 1. Munepanvt u z2opnvie nopoost. Odugue ceedenus o @Qu3uxo-
mexXHUuuecKux napamempax 20pHslx nopoo — 4 vaca.

Tema 1. MunepaJibl 4 ropHble OPOAbI. CTPYKTYPHBIE CBOMCTBA ITOPHBIX
nopox — 2 yaca.

OcCHOBHBIE TIOHATHSI O MUHEpaaxX, KpUCTAIaX, TOPHBIX noponax. CTpykrypa
U TEKCTypa FOPHBIX MOpoJ. Marmaruueckue, MeTaMophUUYECKUe U OCaJ0YHbIE TOp-
HbIE MOPOJbl. MHOT0(ha3HOCTh TOPHBIX MOPOA. BiusHue MUHEpaIbHOIO COCTaBa,
CTPOEHMS TOPHBIX MOPOJ HA UX CBOMCTBA. MI30TpOMHOCTh M aHU30TPOITHOCTH TOPHBIX
nopoA. IlopucTtocT U TPEHIMHOBATOCTh TOPHBIX MOPOJ. BiakHOCTh, yIeNbHBIA U
OOBEMHBIII BEC TOPHBIX IMOPOJ,, IUIOTHOCTh, OOBEMHAasi Macca, METOJbl UX
OIIPEIEIICHMUS.

Tema 2. Kanaccuduxanus ¢u3nMKo-TeXHHYECKHX MapaMeTPOB TOPHBIX
nopox — 2 yaca.

[I10THOCTHBIE, MEXaHUYECKHE, TEIJIOBbIE, BJIEKTPUUYECKUE, MAarHUTHbBIE,
BOJIHOBBIE, paJUAIlMOHHbIC, TUAPOra30JIMHAMHYECKUE, TOPHOTEXHOJIOTHYECKUE
napameTpbl TOPHBIX Topo. bazoBbie PU3NKO-TEXHUYECKHUE CBOMCTBA MOPO/I.

Pazoen 2. OcHoeHble NOHAMUA MEXAHUKU 20PHBIX NOpoo. Memoowl
onpeoeneHus MeXaHudeckKux ceoicme 2opHuvix nopoo — 10 uacoe.

Tema 3. Hanpsiskenusi u 1eopManum ropHbIX Nopoj — 2 yaca.

HopmanbHble U KacaTenbHbIE HANpPsKEHUs, TEH30p HanpspkeHui. Jledopma-
IUUA CKaTUs, PACTSHKEHMS, CIBUTAa. YNIPYrOCTh U IUIACTUYHOCTh TOPHBIX MOPO/I.
Cratudeckuil U TMHAMUYECKUI MOIYJIU YIIPYTOCTH.

Tema 4. IlpounocTs ropHbIX Mopoa. Teopun npouHocTH — 2 yaca.

[Ipenenbl MPOYHOCTH TOPHBIX TOPOJ Ha CXKATHE, pacTshkeHue, caBur. Koad-
(buULKEeHT KpenocTu TopHbIXx nopoxa no mkaine M.M. IlpotonesxoHoBa. O0beMHas
MPOYHOCTh TOPHBIX MOPOJ, MACHOPT MPOYHOCTH, YTOJ BHYTPEHHETO TPEHUS, CIICTLIe-

HUE ropHbIX nopoj. Teopus npouHoctu Kynona-Mopa, Teopuss HanOOJIbIIUX HOP-



MaJbHBIX HAIpPSKEHUH, TEOpUsT HAMOOJBIINX KacaTeIbHBIX HANPSDKEHUH, Teopus
pazpyuienus ['puddurca.

Tema 5. Peosiornueckne cBOMCTBA rOPHLIX MOPOJA — 2 Yaca.

[Ton3yyecTs TOPHBIX MOPOJ 3aTyXarollasi, YCTAHOBUBILASCS, MPOTPECCUPYIO-
mas. [Ipenen purenbHOM npoyHOCTH. Penakcanusa HanpspKeHUH B TOPHBIX MOPOAAX,
NepUo/l pellaKcaluu.

Tema 6. MeToabl onpenejieHHs MEXaHHYECKUX CBOMCTB rOPHBIX MOPOI — 2
yaca.

Omnpenenenue mpeaena MPOYHOCTH Ha OJTHOOCHOE CXKaThe, Ha OJHOOCHOE
pacTsbKeHUE, MpSIMbIE U KOCBEHHbIE MeToAbl. OmpeneneHue MPOYHOCTU TOPHBIX
nopoJl Mpu 0ObEMHOM HAIPSHKEHHOM cocTosiHuU. OnpenaeneHue aeopMaioHHbIX
XapaKTEPUCTUK TOPHBIX MOPOJ: MOAYJS YNPYTrOCTH, MOIyJs obmieit nedopmarumy,
kodpdunmenta Ilyaccona, kordduiueHTa MOJHBIX MONEPEUHBbIX AehopMaluid,
MOJYJISl BCECTOPOHHETO CXKAaTUsl U MOJyJiA cliBUra. VcnbiTaHue Ha MOJIBYy4ecTh MPU
OJIHOOCHOM U 00b€MHOM CKaTHU. MeXaHWYeCKHhe CBOMCTBA MacCHBa TOPHBIX MOPOI.

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

BonHoBoe ypaBHeHUE, WH(PPa3BYKOBbIE, 3BYKOBbIC THUIIEP3BYKOBBIC, YIbTpa-
3BYKOBbIE ymnpyrue BoJHBL. CelicMUUeCKHE BOJHBI, MPOJOJBHBIC U TOMNEPEUHbIC
YOpPYTHe BOJHBI. AKYCTUYECKHE IMapaMeTphl: CKOPOCTh PaCHpOCTpPaHEHUS YIPYTUX
BOJIH, KOA(PPUIIMEHT MOTJIOIICHUS, BOJTHOBOE CONPOTHURIIEHUE, KOIPDUIIMEHTHI OTpa-
YKEHUS U TIPEJIOMJICHUS YIIPYTUX BOJH. BiusHUe BHYTPEHHUX U BHEUTHUX (HaKTOPOB
Ha aKyCTUYECKHUE CBOWCTBA MOPOJI. AKYCTUUECKHE MapaMeTphl (a3, Caararomux rop-
HYy10 nopoAy. Mcronb30BaHue aKyCTUYECKUX CBOMCTB MOPOJ JAJISI U3YUYEHUS] MacCUBa

TOPHBIX MOPOA. MeTOo bl ONIpEAETICHNS] aKyCTUYECKUX CBOMCTB MOPO/I.

Pazoen 3. Tennoevie ceolicmea 2opHvlx nopoo — 4 uaca.
Tema 8. ®u3uveckue OCHOBbI PACHIPOCTPAHEHUs] U HAKOINJIEHUS TeIlia B

TOPHBIX MOPOAAX — 2 yaca.



TennoeMKocTb, TEIIONPOBOJIHOCTh, TEMIIEPATYPOIPOBOJHOCTD, TEIMIOBOE
pacuiMpenue nopoj. DIeKTpoHHass U (HOHOHHAS TEIIONPOBOJHOCTh. 3aBUCHUMOCTD
TEIUIOBBIX CBOMCTB OT COCTaBa, CTPOCHHS IOPOJ, BHEUIHUX YCIOBUHU. TemioBbie
cBOicTBa (a3, BXOIAIIMX B COCTaB IOPOJbI, AHU30TPOIHUS TEIUIONPOBOJHOCTH
nopon. Temonepenada, KOAIQQUIMEHT TEIJIOOTAAYH, KOHBEKIUSA. TepMuueckue
HaIpsHKEHUS B TOPHBIX NOpojax. TemnnoBbie CBOMCTBa MACCUBOB TOPHBIX MOPO/I.

Tema 9. Ucnoab3oBaHHe TeNJIOBBLIX CBOWCTB MOPOJA MW INPOLECCOB B
TEXHOJIOTMH TOPHOI0 NMPOM3BOJACTBA — 2 yaca.

Metonsl U3MepeHusl TEIIOBBIX CBOMCTB. Pa3pyllieHne u yrpoyHeHUue TOPHBIX
MOPOJI U MACCUBOB. YTPABJICHUE TEIJIOBBIM PEKUMOM MIAXT U PYJHUKOB. Mcrons30-
BaHME TeIUia 3eMHbIX Help. OCOOEHHOCTH TEPMOJMHAMUYECKUX IPOIIECCOB MpHU

I[O6BILIG IMOJIC3HBIX UCKOIIACMbLIX B YCIIOBHAX BCUHOU MCP3JI0THI.

Pazoen 4. dnekmpomazHumHubvie c60NUCMEa 20PHBIX NOPOO — 8 HACO8.

Tema 10. Iloasipu3anums TOpHBIX mopoa. JludjeKkTpuueckas
NMPOHUIIAEMOCTH — 2 Yaca.

Buasl nossipuzanuu: 3J€KTPOHHAS, WOHHAs, AMIOJIbHAS, OpPUEHTAIlMOHHAs,
MaKpOCTPYKTYpHas, SJCKTPOXUMHUUECKAs. IDIEKTPOCTpUKIUA, OTHOCUTEIbHAS W
aOCoJIIOTHAsE ~ JUAJIEKTpUUYECKass TMPOHUIIAEMOCTh, 3aBUCUMOCTh OT 4YacTOTHI
AIIEKTPUUYECKOTO MOJIsl, COCTaBa TOPHOM MOPObl. J[usnekTpruueckas mpOHUIIAEMOCTh
MacCHBOB TOPHBIX TTopo. OcoObIe ciydaun MOJISIPU3aUK TOPOI.

Tema 11. Dy1eKTPONPOBOAHOCTD, IMIJIEKTPUUYECKHUE MOTEPH — 2 Yaca.

VYienbHasg 3J€KTPONPOBOAHOCTh. [IpOBOAHUKH, TOJYIPOBOJHUKHU, TUDIICKT-
PUKH, OCHOBHBIC Pa3IMUMsl. DJIESKTPUUECKOE COMPOTUBIICHUE TOPHBIX MOPOJI. 3aBH-
CHMOCTb JJIEKTPUUYECKUX CBOWCTB OT COCTaBa, CTPOCHUsI, BHEIIHUX YCJIOBUU. MeTo-
JIbl U3MEPEHUS DJICKTPUUECKUX CBONCTB TOPHBIX MOPOJ. [(MdJeKTpruueckrue moTepH,
TAHT€HC YTJIa TUAJIEKTPUUECKUX TTOTEPD.

Tema 12. MarautHble  cBoiicTBa  mopoa. PacnpocrpaHeHue

IJICKTPOMAIrHUTHBLIX BOJIH — 4 gaca.



HanpspkeHHOCTh M MarHWTHasi MHAYKIMSI, OTHOCUTEIbHASL U a0COIIOTHAs Mar-
HUTHAasl MPOHULIAEMOCTb. JlMaMarHuTHbIE, MapaMarHUTHbIE, (hEpPOMArHUTHbIE rop-
HBIE MOPOABI. 3aBUCUMOCTh HAMAarHM4YEHHOCTH (PEPPOMArHUTHBIX MOPOJ OT Harpsi-
YKEHHOCTH MAarHATHOTO IOJIA, OCTATOYHAs HAMarHM4E€HHOCTh, KOOPLUTHBHAS CHUIIA,
NEeTIA THCTEPE3Uca. DIEKTPOMAarHUTHOE I0JIe Kak 0coObIi BUI Marepuu. Pacrpoct-
paHEeHue 3JEKTPOMArHUTHBIX BOJH B MOpoAax, ypaBHeHHs Makcemina. CKOpoCTh
pacnpocTpaHeHusl dJIEKTPOMArHUTHBIX BOJIH, IOIVIOIICHUE JIEKTPOMAarHUTHOW BOJI-
Hbl. BiusiHre BHETHUX TMOJIEH HA pACIPOCTPAHEHHUE IEKTPOMAarHUTHBIX BOJH. ['my-
OMHa MPOHUKHOBEHUS AJIEKTPOMATHUTHBIX BOJH, KO3()(UIIUEHTHI OTPaXEHUs U Ipe-

JIOMJICHUA SJICKTPOMAIrHUTHBIX BOJIH. OnTuyeckue cBoicTBa T'OPHBIX IIOPOA.

Pazoen 5. Bo3oeiicmeue enewtnux puzuueckux noseil Ha 20pHvle ROPOObL —
6 uacoe.

Tema 13. Biausinue BJjaru u 1aBJjieHUsl HA CBOMCTBA MOPOJ — 2 yaca.

BnusHue Biaru, cratuyeckoe W JUHAMHUYECKOE BO3JCHCTBUE. AKTHUBHAs
PacTBOPUMOCTh MOPOJ, KOID(GUIMEHT pa3MOKaHUs. 3aBUCUMOCTh MPOYHOCTHBIX U
nehOpMaITMOHHBIX MMapaMETPOB TIOPOJ, TEIUJIOBBIX, AJICKTPUUYECKUX CBOWCTB OT
CTeneHu yBlaxkHeHus. CKOpOCTh pacipOCTpaHEHUs! YIPYTUX BOJH B YBJIaKHEHHBIX
MOPUCTBIX TIOpoaax. BrnusHue naBneHus. EcTecTBEHHBIE W TEXHOJIOTHYECKHUE
HaIpsHKEHUS. 3aBUCUMOCTh MPOYHOCTHBIX W JAe(OPMAIIMOHHBIX XapaKTEPUCTHK OT
BETUYMHBI JABJICHUS TIPH CTAaTUYECKUX U JIUHAMHYECKUX Harpys3kax, IMpHu
OJTHOOCHOM M BCECTOPOHHEM JIaBJICHUU. 3aBUCUMOCTh CKOPOCTH PACHpPOCTPAHCHUS
YOPYTUX BOJIH, TETUIOBBIX, MJIEKTPUUECKUX, MATHUTHBIX CBOMCTB OT JIaBJICHHUS.

Tema 14. BausiHue Tenja0BOro moJisi Ha CBOMCTBA TOPHBIX MOPOJX — 2 yaca.

EcTecTBeHHBIC M MCKYCCTBEHHBIC TEILJIOBBIC TOJIA. TepMUUYecKkne HanpsHKCHUS
B TOPHBIX TOpoaax. TepmMoxuMuueckne W (HU3UYECKUE TMPEBPAIICHUS B TOPHBIX
nmopojiax MpH HarpeBe: BBICYIIMBAHHUE, TIEPEXO IMOPOJbI U3 OJHOTO arperaTHOro
COCTOSIHUS B JApyroe, moJuMopdHbIe MPEeBpaIleHUs, IeTHapaTaus, JUCCOIHAIIHS,

OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC ITPOLCCCHI. Bnusaue TermioBoro BOB,[[GFICTBPIH



Ha MEXAaHMYECKHE CBOWCTBA TOPHBIX IOpoA. BosaeicTBue HM3KHMX TEMIEPATYp.
BinsiHME TEMI0BOTO MOJIS HA TEIUIOBBIE U 3JIEKTPOMAarHUTHBIE CBOMCTBA IMOPOI.

Tema 15. BoszgeiicTBue ynpyrux KoJieOaHMil, 3JIEKTPHYECKOr0 H
MATrHUTHOIO MoJsiei — 2 yaca.

BozgeiictBue ymnpyrux KojieO0aHW HHU3KOW YacTOThl U BBICOKOYACTOTHBIX.
[TposiBneHne MEXaHUYECKUX, TETUIOBBIX, EKTPUUECKUX M XMUMHUYECKUX 3(P(HEKTOB.
KaBurtanus, nucrepranus, Aerasanus, KoaryJsius, THUKcoTponus. BosaelicTBue
AIIEKTPUYECKOr0 U MAarHUTHOTO IoJier. Harpes mopoasl, TENIOBOM, dJIEKTPUUECKUN,

XUMHYECKUMN Hp060ﬁ, HN3MCHCHUC MCXAHNYCCKHUX IMAPaMCTPOB I'OPHBIX IIOPOA.

Pa3zoen 6. ' opnomexnonozuueckue napamempul 20pHuIX nopoo — 4 uaca.

Tema 16. 'opHbIe MOPOABI, KaK 00BEKT Pa3padboTKu — 2 yaca.

Texnonornueckas knaccuukalusi TOPHbIX MOPOJ Ha CKaJbHBIE, MOJyCKalb-
HbI€, TUIOTHBIE, MSATKUE U ChITy4YHe. TeXHOJOTMYECKHe BUIbI Pa3pyLIEHHBIX U pa3-
npobsieHHBIX nopoA. Kpenocts, TBEpAOCTh, BSI3KOCTh, a0pa3UBHOCTb, IPOOUMOCTD,
OypHUMOCTb, B3pbIBAEMOCTb TOPHBIX MOPOoJ. MeToabl ux onpeaeneHus. ['opHOTEXHO-
JIOTUYECKHUE TapaMeTpbl pBHIXJbIX W CBS3HBIX MOpon. BoszaelcTBue BOAbI Ha
JCIIEPCHBIE MTOPOBI.

Tema 17. Pa3pyumienne u TpaHCIIOPTHPOBAHUE TOPHBIX MOPOJA — 2 yaca.

MexaHuueckoe OTJENEeHHE MOPOoJ OT MAaCCMBA M MX IKCKaBUPYEMOCTb, MEXa-
HUYecKoe OypeHue mopoj, OypuMocTb. bypeHune mopoa TepMHUUECKHMM METOIOM.
DIEKTPOTEPMHUUECKUE U DIIEKTPUUECKHE CITOCOOBI pa3pylleHus, KOMOMHUPOBAHHbIE
MeTObl paspyleHus. B3pbsiBaeMOcTh TOpHBIX MmopoA. pobiieHue u u3MenbueHue

ITOJC3HOI'O NCKOITa€CMOTI'O ITOCJIC N3BJICUCHM. TpaHCHOpTI/IpOBaHI/Ie TOPHBIX IIOPO.



1. Conep:xanne npakTUYECKO# YaCcTH Kypca
JlaGopaTopHsbie padoThl — 18 yacos
Jlabopamopnasa paboma Ne 1
Onpeodenenue yoenbnozo eeca 20pHoil nopoosl - 2 uaca

1.1. Ilenb paboOThI U OCHOBHBIE TEOPETUUECKHUE MOTOKCHHS

[lenap paboThl — U3yYEHUE YJIETBHOTO BECa TOPHBIX MOPOJ IS UCCIEAOBAHUS
BOIIPOCOB TOPHOTO JIaBJICHUS, BRIOOpA BHUJIa M TUIIOpa3Mepa TPAHCIOPTHBIX CPE/ICTB
JUISL TIEPEBO3KH IOJIE3HOTO HCKOMAEMOI0 M IYCTBIX IMOPOJ IO IMOA3EMHBIM
BBIPA0OTKAM M MOBEPXHOCTH, EMKOCTH COCYAOB IIAXTHBIX MOABEMHBIX YCTAHOBOK,
pacuera TATOBbIX YCUJIUI 3JIEKTPOBO30B, MOJbEMHBIX MAIIUH U Ap.

VYaenbHbIE BEC — 3TO BEC TBEPAOro BEIIECTBA (MHUHEPAIBLHOIO CKEJeTa) B
eIMHULIE €r0 00bEeMa UM OTHOLLIEHUE BECA YACTUIL TOPOJIBI K UX 00beMY

y = S r/em®, (1/m3), (1.1)

rae G — Bec TBepoii Basbl, T, T; V — 00beM TBepaoii daszsl, cm®, M3,

1.2. TlpuGops! u 060pyaOBaHUE

[TukHOMETp ¢ mpUTEepTOil MPoOKOIt emMKocThIO S0 nmu 100 M.
Becnl nabopaTtopHbie.

CrakaH4YMK JJ B3BEIIMBAHUS WUJIH OIOKCA.

Uyrynnas wim papdopoas crymnka.

DKCHUKATOP.

CymmibHbId mKad.

Ilecuanast BanHa Wiy BoasTHAs OaHs.

1.3. Meroauka npoBeAeHUs SKCIEPUMEHTA

Jlia onpeneneHus yAEIbHOTO Beca HauboJee paciHpOCTPAHEHHBIM SIBISIETCA
NUKHOMETPUYECKUI METOJ, KOTOPBI 3aK/II0UaeTcsi B OIpeneieHnH oObeMa Beca
BOJIbl, COOTBETCTBYIOIIETO 00BEMY B3ATHIX YACTHII.

Jlis omnpeneneHusl yIeiabHOIO Beca TOPHOM MOpojabl OepyT oOpasibl BECOM

okosio 30 r, BHayayie pa3OUBAIOT, a 3aTeM M3MEIhYArOT 10 (PpaKkiuu MeHee 1 MM B



yyryHHOU uiu (aphopoBOi CTyNKe, HACHIMAIOT B CTAKaHYMK JJIs B3BEIIMBAHUS
(6rokcy) wnm  QapdopoByr0 4YalllKy, BBICYIIMBAIOT JI0 TOCTOSSHHOTO Beca U
OXJIQXKJAIOT 10 KOMHATHOM TEMIIEPATYPhl B DKCUKATOPE HAJ KOHIIEHTPUPOBAHHOMN
CEPHOU KHCIOTOMN WM CEIMKArEIEM.

3aTeM 4YeThlpe-IsATh MUKHOMETPOB B3BELIMBAIOT HAa BECAaX C TOYHOCTBIO /10
0,01 r ¥ 3aN0JAHAIOT AUCTUILIMPOBAHHOW BOJIOM 1O OTMETKU HA TOPJIBIIIKE (YPOBEHb
BOJbl YCTAHABJIMBAIOT MO HUXXHEMY MEHHCKY). [IMKHOMETpBI BBIJAEPKUBAIOT B
NecYaHO BaHHE WJIM B BOJASHOMN OaHe B TedueHuu 20 MUHYT JUIsl YIaJI€HUs BO3ayXa U
CHOBA B3BECILIMBAIOT.

[locie 3TOr0 NMKHOMETPHI BBICYIIMBAIOT, HACBIIAIOT B HHUX HABECKHU
U3MEIbYEHHOHN mopoabl o 9-10 r, 3aMuMBarOT AUCTUIUIMPOBAHHOW BOJIOHN (IPUMEPHO
NOJIOBUHY OObEMa NMHUKHOMETpa), MOMEUIAI0T B IECUYaHylo OaHlo, IJe KUIATAT B
teueHun 10-15 MuHYT. 3aT€M OUKHOMETPHI OXJaxAaroT n0 Temneparypbel 20°C,
OO0THPaIOT, JOJIUBAIOT 10 OTMETKU JUCTUIUIMPOBAHHON BOJION M CHOBA B3BELLIUBAIOT.

VY nenbHbIN Bec 00pa3LoB BEIUUCISIIOT ¢ ToUHOCTHIO 710 0,01 T 1o popmyre

9.-9

_ . 1.2
=m0 (g " (1.2)

rje g — Bec IMyCTOro MMKHOMETPA, I'; 1 — BEC TMKHOMETpA C BOAOM, T; J2 — BEC
CYyXOro IMMKHOMETpa C HaBECKOW IMOPOJBI, T'; 3 — BEC MMKHOMETPA C HABECKOM MU
MOPOJIOH, T.

Pe3ynbpTaThl ©3MEpEeHUI U BBIUMCIEHUH 3aHOCAT B TaOu. 1.1.

VY nenbHbIN BEC TOPHOM MOPOJIbI PACCUUTHIBAIOT KaK cpeHee apupMeTHIECKoe
OIpEENCHUN YACIbHBIX BECOB BCEX HABECOK.

O6paboTKy  pe3yibTaToB OKCIIEPUMEHTAa  MNPOU3BOIAT  METOJaMU

MaTEMaTUYECKOM CTaTUCTUKU corjlacHO [IpunoxxeHus.



Tabmuma 1.1

P€3yJ'IBTaTLI 9KCIICPpUMCHTA

Bec Bec Bec cyxoro | YnenbpHbli
Bec cyxoro Bec
Hazpanue Ne HaBECKHU MUKHOMETpa | MMKHOMETpa BEC

MUKHOMETPA, | TUKHOMETpPa 9 9
MOPOJBl | HABECKH | MOPOABI, - ¢ BOTOM, I C HABECKOM | C HAaBECKOH MOPOJIBL,
r ’ H BOJOH, T MOPOJIBL, T r/em®

Jlabopamopnasa paboma Ne 2
Onpedenenue o6vemnozo eeca nopoo — 2 uaca

2.1. Ilens paboOThI 1 OCHOBHBIE TEOPETUUCCKUE TOTOKCHHS

[lenapto pa®oOThl SBIAETCA W3Yy4EHUE OOBEMHOrO BECa TOPHBIX MOPOJ IS
UCCJIEIOBAHMS BOIIPOCOB TOPHOTO JIaBJICHUS, BHIOOpA BHJIa TPAHCIIOPTHBIX CPEJCTB U
€MKOCTH COCYJOB JJIsi JOCTABKMA M NEPEBO3KH IMOJE3HOTO MCKOMAEMOI0 U IMYCTBIX
MOPOJ, PACUETOB TIATOBBIX YCWJIMU PETbCOBOTO TPAHCIOPTA M MOJBEMHBIX MAaIIIUH,
ONpENICIICHNs] 3alacoB IIOJE3HBIX MCKOMAEeMbIX B HEApaxX, CKIagax, TIOJ0BOM
IIPOU3BOAUTENILHOCTH OJIOKA, ITaXa, pyIHUKA U JIp.

OOBEMHBIM BECOM Ha3bIBAETCSl BEC €IMHHULIBI 00bEMa TOPHOW MOpPOAbI B €€
NpUPOIHOM cocTosiHUM. OOBEMHBIN BEeC pacCUUTHIBAETCS Mo Gpopmyrie

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

rne G = Gy + G, + G, —Bec 00pasua B IpUPOJIHBIX YCIOBUSX, T; Gy - yIeNnbHbII Bec
oOpasma (MuHEpabHOTO cKenera), T; G — Bec BoawI B mopax, r; G, — Bec rasa B
nopax, 1; V = Vy + V; — 06beM obpasia noposl, cm®; Vy — 00beM MUHEPATHLHOTO

ckenera, cM®; V,, — 00beM nop, cM®,

2.2. ITpubopsl, 000py0BaHUE, MATEPUATIBI:
Becsl nabopaTtopHbie.

Tepmorkad.

Cocynpl (koyIOBI) 1y1st MapaduHa 1 BOJIBI.

[Tapadum.

2.3. Meroauka mpoBeICHUS SKCIIEPUMEHTA




OO0pasipl TOpHOM NOPOABI MOKPHIBAIOT MJIEHKON MapaduHa TONIKUHON OKOJIO
0,5 mM. J1J11 3TOTO BBICYIIIEHHBIN TOCTOSTHHOTO Beca o0pasell MoABEIIMBAIOT HA 1IeI-
KOBOW HUTU WJIM MPOBOJIOYKE K AYXKKE BECOB U B3BEIIMBAIOT. 3aT€M OITYyCKAIOT Ha 1-
2 CEeKYH[Ibl B COCY/] C PACIUIaBIIEHHBIM MapadUHOM, TeMIEpaTypa KOTOPOro JA0HKHA
obiTe 80-90°C. bonee BbIcOKas TemmepaTypa HE JOMyCTHMa, TaK Kak mMapaduH
CTAHOBUTCSl OYEHb XUIKUM U MOXKET MPOHUKHYTh B MOpPbI 00pasla, a mpu Oosee
HU3KOM Temmneparype ryctoi napadut He IPUIUIAET K TOBEPXHOCTU MOPOJIbI.

[Ty3b1pbKH BO3MyXa, 0Opa3yromniuecs: B mapamHOBOM IJICHKE, YAAISIIOT UTJION,
MPOKaJbIBass KaxIblii My3bIpeK. [I0TOM BBIpABHUBAIOT W 3aKPBIBAIOT OTBEPCTUS
HarpeTou Uriiou.

[ToaroroBneHHBIA TaKUM 00pa3oM oOpa3ell B3BEIIMBAIOT CHAauyaja B BO3yXE,
3aTeM B BOJE.

OOBEeMHBIN BEC BRIUUCIAIOT 1O hopmyJie

y= 9

_ o/en? 2.2
0,-9,-(9,-9)/7, ofen 22)

rae g - Bec cyxoro oOpasua, r; g1 — Bec 3anapa@uHUpOBaHHOTO o0Opasia B
BO3/yXe, T; §2 — Bec 3anapadMHUPOBAHHOTO oOpaslia B BOJIE, T; Y — YACIbHBIN BeC
napaduna, npubau3uTensHo pase 0,93 r/emd,

Pe3ynbpTaThl u13MEepeHU U BRIUMCIECHUHN 3aHOCATCS B Ta0. 2.1.

Ta6numa 2.1
Pe3ynprarsl sxciepuMenTa
Bec oOpa3sna, r OOBbeMHBII
Haspanue | Homep 3amapaMHUPOBAHHOTO B 3anapapuHUPOBAHHOTO B BEC
mopojsl | obpasia | CYXOro oOpasia,
BO3IyXe BOJIE Hent®

OObeMHBII  BEeC  TOPHOM  MOPOJBI  PACCUMTHIBAIOT  KaK  CpejHee
apumeTryecKoe OonpeaeIeHU yIeIbHBIX BECOB BCEX 00pa3IOB.
O6paboTKy  pe3yibTaToB AKCIEPUMEHTAa  MPOU3BOIAT  METOJAMU

MaTEMaTUYECKOM CTaTUCTUKU corjlacHo [IpunoxeHus.




Jlabopamopnasa paboma Ne 3
Onpedenenue mooynsa oepopmayuu u
koypuyuenma Ilyaccona zopnvix nopoo — 4 waca

3.1. Llenb paGoThI M1 OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS

[lenpto paboOThl SBISETCS OMpeneseHre ae(OopMalMOHHBIX XapaKTEPUCTHK
TOPHBIX TOPOJ: MOAYJs Aegopmaruu U Kodgduimenta [lyaccona npu pasnuyHbIX
YPOBHSIX HaIpsiKEHUH.

JledopmMupoBaHre TOPHBIX MMOPOJ CBSI3aHO C BOBHUKHOBEHUEM yNpyrux (oOpa-
TUMBIX ) U HEYNIPYrux (HeoOpaTUMbIX ) AehopMaIiuii.

Moaynp ynpyrocTu XapakTepu3yeT CIOCOOHOCTbh FOPHBIX MOPOJ CONpPOTHB-
JSITHCS IEHCTBYIOIIMM HAIPSDKEHUSAM B YIIPYroi oonactu aeopMupoBaHusl.

Monayne nedpopmanuu nopos XxapakTepusyeT UX COCOOHOCTh COMPOTHUBIIATh-
Csl IEHCTBYIOIIMM HANPsDKEHUSM TPU YIPYTO-TUIACTUYECKOM Xapaktepe aedopMu-
pOBaHMsL.

Koadpounuent IlyaccoHa — 3TO OTHOIIEHHWE BEJIWYUHBI IOMEPEUHBIX
nedopmaruii K mpo10JIbHBIM.

Monynb yrpyrocTu omnpezensiercs no Gopmyse

o
E=— keclcm®

g, : (3.1)
I/l 0 — HANPSDKEHHUS, KIc/CM?, &, — yripyras aeopMarys.
o = P/S, xrc/em?, (3.2)

rae P — meficTByromas Ha oOpaser] Harpyska, Kre; S — IUIoIia b OCHOBaHUs 00pasiia,

cM2.

Monyne nedopmanuu onpenenseTcs: U3 BhIPpaKeHUSI

Epe :i,ch/CMz, (3.3)

06wy
IJI€ Eo6m — MOJIHBIE AeOpMaLIUU 00PA3LA, Eoom = Ey + Enn 3 Enn— IVTACTUYECKUE

nedopmammu odpasma.

Koaddunuent Ilyaccona onpenensercs mo popmyre



nonep

y=—==,

£

3.4
npoo ( )

1€ Enonep — HOMEPEUHBIE IeopMaLUy 00pa3La, Enpoy — NPOAOIBHBIE 1eopMaIU

obpasria.

3.2. IIpubopsl, 000py10BaHUE U MATEPUATIBI

OO0pa31el TOpHOW TIOpoABl MUIUHAPHUYECKor (hopmbl (kepHbI). XKemaTeabHo,
YTOOBI OTHOIIIEHHE BBICOTHI 00pasiia K €ro AuameTpy ObLI0 OJIM3KO K IBYM.

['mppaBnuueckuii mpecc.

N3mepurenu aedopmainii (MeXxaHUUECKUE UIH TEH30METPUUECKHUE).

3.3. Meroauka npoBeJIeHHs IKCIIEPUMEHTA

[TogroroButs obpasen. [IpoBeputh mapaaieabHOCTh TOPLIOB U MEPIICHIUKY-
JSPHOCTh OOpa3zyromieil u TopioB. M3MepuTb BbICOTY W auameTp obpasia ¢
TOYHOCTBIO 10 | MM.

[Ipu ucnibITaHusAX 3a0ar0TCA TpU cTynieHu HarpyxeHus: 0,25, 0,5 u 0,75 OT ocx
(Gex — TIPENEI IPOYHOCTH HA OJHOOCHOE CXKATHUE, KTC/CM?).

Ha kaxmoil ctyneHnu Harpy>keHue oOpasia Mpou3BOJUTCS IUKINYEeCKU. BHa-
yajie oOpasell yCTaHABJIMBAETCS Ha HWCIBITATENbHBIA CTEHH. 3aT€M IMPOU3BOAUTCS
MPOBEpPKA BCEX U3MEPUTENbHBIX NMpuOOpoB. CHUMAIOTCS W 3alMCHIBAIOTCS Haydallb-
Hbl€ MOKa3aHusd MpUOOpPOB (TIEPBBIA ATAll MEPBOM CTYNEHH KCHEPUMEHTA). 3aTeM
MPOU3BOMATCS UCHBITaHUS oOpasima mnpu Harpy3ke 0,25 o, QUKCHPYIOTCS
MoKa3aHusi MpuOOPOB, MOCJE Yero o0pasel] pa3rpykarT U 3aMEpPSIOT OCTaTOYHbIC
nedopmaruu. [{ukn moBTopsitoT BHOBB s cryneHerd uameperus 0,5 u 0,75 oex.
[Tokazanust mpruOOPOB PUKCUPYIOTCS HA BCEX ATAINAaX MPOBEICHUS dKCIICPUMEHTA.

Bo Bpemsi HarpyxeHuil pukcuUpyercs BeIMYMHA HArpy3Kd ¢ TOYHOCThIO 0,5
JIEJICHUS [IKaJbI.

[Ipu ucnosib3oBaHuM u3MepuTenel aedopmaluii 4acoBoro THUMa TOYHOCTh
3aMepoB JokHA cocTaBiaTh 0,1 geneHus mkanel. [lokazanus npuOOpOB 3aHOCSTCS

B Taoi. 3.1.



Ecnu npumensieTca annaparypa TeH3zoMeTpuueckux uamepenuid tuna CUNT-
3, TO MOJTy4YeHHbIE JJAaHHBIE 3aMUChIBAIOTCS B Ta0. 3.2.
3.4. O6paboTKa pe3yJbTaTOB IKCIIEPUMEHTOB
[Ipy npuUMEHEHUH JATYMKOB YAcOBOTO THUMA aOCOJIIOTHBIE 3HAYCHUS
nedopmarii  OyayT paBHBI Pa3HOCTH MEXAY HAYaIbHBIM W KAKIBIM W3
MOCJEAYIONINX MOKa3aHUM COOTBETCTBYIONIETO MPUOOpa.
Taomuna 3.1.

PesynbraTel m3mepenus aedopmanmii 00pasia JaTyuKaMu 9acoBOTO TUTIA

[Toka3zaHusi TaTYMKOB MPOAOIBHBIX [TokazaHust 1aTYNKOB
No Harpyska, nedopMaIuii, nei. norepeyuHbIx e opmanui, nem.
CTyHEHU KI'C Homepa natuukos Howmepa natuukos
1 | 2 | 3 | 4 1 | 2 | 3 | 4
Tabnuua 3.2.

PesynpTaTel u3MepeHus aedopmaiinii o0opasia

C MCIOJIb30BaHUEM anmnapaTrypbl TEH30METPUUECKUX U3MEPEHUI

[Toka3aHus JaTYMKOB MPOAOIBHBIX [Toxa3aHus JaTYMKOB ITONEPEYHBIX
Ne Har- Jedopmanmii nedopmanuit

CTy- PYy3Ka, IIOKa3aHu:A IIOKa3aHusA

METPUYECKUE U3MEPEHHUS METpUYECKUE U3MEPEHUS
MeHH | Krc puOOpoOB prOOpoOB

U | U | U | U JAUL AU | AU, | Ui [ Uy | UL | U [AUL | AU: | AU

[Ipy MCcnonap30BaHUM aIIapaTypbl TEH30METPUUYECKOIO KOHTPOJS MOKa3aHUs
pUOOPOB MPOAOIBHBIX U MONEPEUYHBIX AehOopMalil ClIeyeT MepeBECT B METPHU-
yeckue BenmuuHbl. Kodduument nepecuera kK = 1/3-107°. Benmnuunsl nedopmannii
PACCUMTHIBAKOTCS C TOYHOCTBIO HE MEHEE IISATU 3HAKOB IOCIIE 3aIISTOM.

3aTeM I KaKJO0#M CTYNEHU HarpyeHus oOpasia omnpenessitoT adCOMIOTHBIE
3HaueHUs BO3HUKarommx B Hem aedopmanmii AU. Jlng 3Toro 3a Hauvajgo orcuera
NPUHUMAETCS BEIUMYMHA IEPBOr0 ATama MEepBOW CTYyNEHW HArpy3ku. BenuduHbl
nedopmanii OyayT ONPENEisThCA Kak pPa3HOCTb MPUHSATOW BEIUYMHBI Hauyaja
OTCYETa M METPUYECKUM IOKa3aHHEM MOCJIEeAYIOIIero dTana HarpyXeHus oOpasiua.
PacueTsl BBIMOMHSIOTCA JJ1s1 BCEX TaTYMKOB.

3aTeM ONpEACNSIOT CPEIHIOK BEIWYHMHY MPOJOJIBHBIX M IONEPEYHBIX

nepopmarmii AU,




[To pe3ynpTaTaM pacueToB BbIYEPUMBAIOT TpadUKU 3aBUCUMOCTH Jehopmaruit
OT Harpy3Kd JUisl Kaxjaoro naruuka. [IpoBepsieTcsi KaueCcTBEHHOE COBIAJCHHE
pe3ynpTaToB. Pe3ko oTnnuaroniuecs pe3ynbTaTbl OpaKyroTCs.

[Tpous3BoAAT pacueT BEIMYMHBI HANIPsHKEHUH U tepopmanuit mo popmyiam:

P

i 2
o, =—,keclem”, (3.5)
S
rae Pj — marpyska Ha i — crynenu Harpyxenus, kl'c; S — IIomags MOIEPEIHOTO
ceueHus o0pasua, cM?;
- AU, .
gnpoq - h ) (36)
_ 2 ) Aunonepi
gnonepelf - T’ (37)
rie AUpposi — TOKa3aHMs JATYUKOB NPoaoibHOM aedopmanun, MM; AUponepi
NOKA3aHWs JAaTYUKOB IIONEPEYHBIX aedopmanuii, MM; h — HadanbHas BBICOTA

oOpasna, MM; d — HavaIbHBINA AUaMeTp 00pasia, MM.

Pe3ynbrarel u3mepeHuii 3aHocsTes B Tab. 3.3.

[To dopmynam (3.2) u (3.3) BeruMciAOTCS aedhopmManuu U KO3(POUIIMEHTHI
Ilyaccona mig KaXJou CTYNEHU HarpykeHus. B pacuerax MCHOJIB3YIOTCS CPEIHUE

BEeNMYUHBI Jedopmalinii. Pe3ynbraTsl BBIYMCIEHUN 3aHOCATCS B Ta0I. 3.4.

Tabmuna 3.3
PesynbraTel BeuncaeHuit gegopmarninii 0opasia
Haros [IpononsHbIe nedhopmaln ITonepeunslie negopmanuu
No P cpenHee cpenHee
KEHUS, | HOMEpa JaTUYHUKOB HOMEpA JaTYHKOB
CTYIICHU > 3HAYCHUE 3HaYeHUe
Krc/cm
112 ... |n 1] 2] | n
Ilpumeuanue. PacueTsl BHIMOTHSIIOTCS TOJBKO JIJIs1 HATPY304HOM YaCTH «HArpy3Ka-
nepeMeIeHIe»
Ta0mnuma 3.4
3HadeHus neGopMarmOHHBIX XapaKTePUCTUK TIOPOJIbI
Monyinb
| Hanpsoxenus, nedho )1:\[4}:1111/11/1 Koaddumment
sy Krc/cm? P ’ I[Tyaccona

Kre/cm?




B 3akmioueHnu 1o gaHHbBIM Tabn. 3.4. cTposATca TpapUKA  «MOIYJb
nedopmalium - HanpsbkeHue» U «koddduiment [lyaccona-HanpsikeHue.

Hcnone3ys mpencraBieHue o (U3MUECKOM CMBICIE MOAyNA nedopManuud u
koadduimenta [lyaccona, cTyIeHT TOKEH clieNaTh BHIBOJ O XapaKTepe U3MEHEHUS

CTPYKTYpbI TOPHOU MTOPOJBI IO HATPY3KOM.

Jlabopamopnasa paboma Ne 4
Onpedenenue npeodena npoUHOCHMU ROPOO RPU OOHOOCHOM CHCAMUU
Ha o0pa3zyax yuaunopudeckou gopmol — 4 uaca

1.1. Tlenb paboOThI 1 OCHOBHBIE TEOPETUUECCKUE TTOJIOKECHUS

[lenp paboTbl — ompenereHue Mpeaena MPOYHOCTH MOPOJ Ha OJHOOCHOE
CKaTue.

[Ipo4HOCTHIO MOPO HA3BIBAETCS UX CIIOCOOHOCTD BBIICPKUBATh HAMPSKEHMUS,
He pa3pymasch. lIpeaenbHoe HaNpsKEHHE, MUHUMAJIbHOE MPEBBIIMIEHUE KOTOPOTO
BEJIET K pa3pyLICHUIO MOPO/Ibl, HA3bIBAETCA MPEIEIOM IPOYHOCTH.

Paznuyator npenensl MPOYHOCTH MOPOJ Ha CXKATUE, PACTSKEHHUE U CJIIBUT.
[Ipenensl TPOYHOCTH TOPOJ ONPEACISIOTCS TPU  OJHOOCHOM, IUIOCKOW U
BCECTOPOHHEW HArpys3kKe.

B mpaktudeckux 1ensx HauOONBIIMN MHTEpEC TMPEACTaBIsACT TMpeie
MPOYHOCTH Ha OJIHOOCHOE CXaThe, ITOCKOJbKY HMMEHHO TaKo€ HalpsKEHHOE
COCTOSIHUE PEaIM3yeTCs Ha KOHTYPE TOPHBIX BHIPAOOTOK.

[Ipenen mpoyHOCTH HA OJTHOOCHOE CHKATHE 3aBUCUT OT PA3IMUYHBIX (DAKTOPOB,
B TOM YHCJI€ U OT yCIIOBUN SKCIIEPUMEHTA. 371€Ch OCHOBHOE BHUMAaHHE JOHKHO OBIThH
YACJICHO COOTHOIICHUIO BBICOTHI W JAuamMeTrpa oOpaslla, a TakKe KOHTAKTHBIM
YCIIOBUSIM MEX]Ty 00pa3lioM U TUTMTOH TIpecca.

1.2. TIpuGopsl, 000pyAOBaHUE U MATEPUATIBI

OO0pas1el TOpHOI MOPOBI IMITHHAPUIECKON (OPMEI.

['mapaBauyueckuit mpecc.

KamHuepesnas mamuHa.



[IInmudoBaabHbIN CTAHOK.

1.3. Tlopsgok mpoBeaeHus J1adbopaTopHON paboThI

Jlnst mpoBeieHNs SKCTIEPUMEHTA W3TOTaBIMBAIOT OOpasIbl IMIHHAPUIECKON
(GbOpMBI C OTHOIIICHHEM BBICOTHI 00pasla K ero AuaMmerpy He MeHee AByx. Ocoboe
BHUMAaHHE TIPH WU3TOTOBJICHWH 00pa3iia ciaeAayeT oOpaimarh Ha MapajiieIbHOCTD €T0
TOPLIOB U NMEPHEHAUKYIISIPHOCTH TOPILIOB C 00pa3yIoIEH.

OOpa3eln ycTaHaBIUBAIOT Ha MPECC ¥ (PUKCUPYIOT O] €T0 IUTUTOM.

[Ipy mmaBHOM HarpyXeHud oOpaser] TOBOAWTCS 10  pa3pylieHus,
bukcupyercs peienbHas pa3pyiaromias Harpy3Ka.

Pexomenmyetcsi 00paTuTh BHUMaHUE Ha XapaKTep paclpOCTPaHEHUs TPEUTUH
IIPY pa3pyIICHUH.

HpGIICJI IIPOYHOCTH IIOPOA paCHUTBIBAIOT I10 (bOpMYJ'IG

|:H kec | em® (4.1)
HC S 1 1 .

rae |P| - paspymaromas Harpyska, kI 'c; S — miomaas TopueBoit yactu obpasnua, cM>,

o

Pe3synbrartel sKkcnepuMeHTa 00pabaThIBAIOT METOJAMU  MaTeMaTH4eCKOU
CTaTUCTUKH cornacHO [Ipwnokennsa. HaxomgsaT cpeagHee 3HadeHue npenena
MPOYHOCTH U KO3(PPUIIMEHT Bapraluu.

[Io pe3ynapTaTaM OIBITA JEJNAIOT BBIBOJ O CTENEHU OJHOPOAHOCTH TOPHOM

TIOPO/IBI.

Jlabopamopuas paooma Ne 5
Ilocmpoenue nacnopma npounocmu 20pHvix nopoo — 4 uaca
1.1. Tlenb paboOThI 1 OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS
[enbto paboOTHI SABISETCS MOCTPOEHUE MACMOpPTa MPOUYHOCTH TOPHBIX MOPOJA U
OTpEJIENICHNE CLCTUICHUS U yTIiia BHYTPEHHETO TPEHUS.
[TacmopTOM MPOYHOCTH TOPHBIX MOPOJ HA3bIBAECTCSA OTrMOaromiasi mpeaeabHbIX

KpyroB Mopa, HaHeCEHHas B KOOPAMHATAX «T — o).



Teopuss mnpounoctn Kynona-Mopa cBA3bIBa€T paspylIeHHE NOPOAbI C
JNEWCTBUEM NPENEIIbHBIX KACATEJIbHBIX HANPSKEHUHN 7, BEIMYMHA KOTOPBIX 3aBUCHUT
OT BEJINYMHBI HOPMAJIbHBIX HANPSLDKEHHUH 0 HA IUIOIIAJIKE pa3pyIICHHUS:

7= Cf on, MIla, (5.1)

rae C — cuemienne, Mlla; f — koadunment tpenns, f = 1gp; ¢ — yronm BHyTpeHHETO
TPEHHSL.
OOm1ast 3aBUCUMOCTh MKy HOPMAIBHBIMU U KacaTeIbHBIMUA HAIPSKEHUSMU

B TBCPIAOM TCJIC

2 2
(O__O'l‘l‘o-aj —|—‘[2:(01+O-3j , (52)
2 2

I 01 — MaKCUMaJlbHbIC IIIaBHbIC HanpspkeHus, MIla; o3 — MUHUMaJIbHBIE TIaBHBIE
Hanpsbkenus, Mlla.

Bripaxkxenne (5.2) oONMUCHIBA€T ypaBHEHUE OKPYXKHOCTH C Paguycom

o, - d,
R=—1—2
2 U OCHTPOM, PACIIOJIOKCHHBIM Ha OCH a6CHI/ICC B TOYKC C KOOpAWMHATAMHU

({]. Jl+ﬂ’3)
b2 Bce Touku BHYTpHM TpeACIbHOIO Kpyra HalpsDKEHUH XapaKTepU3YHOT

CBSI3HOE COCTOSTHHE TIOPOBI, TOUKH K€ Ha OKPY)KHOCTH M BHE Kpyra — OMacHOE I10
YCIIOBHUSIM MPOYHOCTH HAIPSHYKEHHOE COCTOSTHUE ITOPOIBI.

[TaciopT MPOYHOCTH peaIbHBIX TOPHBIX MOPOJ OTIMYACTCS OT MPSIMOMN JTMHUH
Y TIPEJICTABIIICT COOOM, KaK IPABUIIO, MOHOTOHHYIO KPUBYIO.

HaunbGonpimuM  pacnpocTpaHeHHEM  TOJIB3YIOTCS  CICAYIOIIHE  METOJIbI
OTIpEJICIICHHS TACTIOPTOB TMPOYHOCTH TOPHBIX MTOPOJI:

METOJT 00OBEMHOT'O CHKATHS;

METOJI Cpe3a CO CXKATUEM;

METOJI TIOCTPOCHHS IO PE3yJIbTaTaM HCHBITAHWS Ha OJHOOCHOE C)KaTHE W
pacTsOKCHHE.

MeTton omnpeaeneHus macnopTa IpOYHOCTH TOPHOU TOPOJBI 10 pe3yiabTaTam

OIIPENEIIEHUS Op U O HOCUT CYTYOO OPUEHTUPOBOYHBIN XapakTep.



OKCIEPUMEHTAIBHBIM IIyTEM OIPEAEISIIOT MPEIENbl MPOYHOCTH MOPOABl Ha
OJTHOOCHOE C)KATHE O U OJHOOCHOE PACTSKEHHUE Op. 3aTEM B KOOPAHMHATAX T — O
CTPOAT JUII HUX NPENENIbHBIE KPYTM W NPOBOIAT K OTUM KpyraM KacaTelbHYIO,
KOTOpasi U pacCMaTpUBaETCs B IEPBOM NPUOIMIKEHUU KaK Orndaromast.

Tak kak HW3BECTHBI TOJBKO JIBE TOUKH, TO OruOaromias MmpeacTaBisieT coOou
npsaMyr0  JUHUAK. OpUEHTUPOBOYHO OINPEAEICHUE BEJIIMYMH CLEIUIEHUS |

ko3 uIeHTa BHyTPEHHET0 TPEHUS TPOU3BOAUTCS 10 (hopMyiaM:

oc.. 'O

colc p

0,.—O
gp=—F——, C="—7_—, 5.3
7 2-0,.0, u 2 (53)

[Ipy OTCYTCTBHM SKCIIEPUMEHTAIBHBIX JAAHHBIX O PACTATHUBAIOIINX HAMPSKCHUSX,
MOKHO NpuHUMATh 0 = 0,1 0.

MeTon 00BEeMHOTO CKATHS 3aKITIoYaeTcs B cieayromeM. O0pasibl OpOIbI ¢
MOMOIIBIO THIPABIUYECKOTO IMPEcca HCIBITHIBAIOTCA B YCIOBUAX 01 > 02 = 03> 0.
DUKCUPYIOTCS pa3pylIAIONINe HANIPSHKEHUS U MPUBOSTCS COOTBETCTBYIONIUE KPYTH
Mopa. Orubaromiass mpefeabHbIX KpyroB Mopa mnpenactaBisieT coOOW MacmopT
MPOYHOCTH MOPO/I.

Yrom BHYTPEHHETO TPEHUS W CIEIUICHUS OIpeaenseTcs TpaguaecKkum
METOJIOM.

1.2. Heo6xomumbie mpuOOpbl, 000pyAOBaHUE U MATEPUATTBI:

['mppaBnuyeckuii mpecc.

ManomeTp naBieHUS.

OO6pa3iel Topo ¢ pa3Mepamu (- BhIcoTa o0pasiia, - 1uaMeTp), oopaboTaHHbIE
cormacHo ['OCTa.

1.3. Tlopsook npoBeneHus padoTHI:

OOpa31ipl MOPOJBI HArpyKarTCsS MPEcCOM 10 pa3pylicHus. DUKCHPYIOTCS
oceBbIe U OOKOBBIC HampspKeHUs. CTPOUTCS macnopT mpoyHocTH mopo. Onpenens-
€TCsl CLICTIJICHUE U YTOJl BHYTpEHHEro TpeHus mo gopmynam (5.3) wim rpadhudeckum

METOOM.



[Ipu nmocTpoeHun nacnopra NPOYHOCTU TOPHOM MOPOABI METOJIOM O0OBEMHOTO
COKaTHsl UCIONB3YIOT pe3yJIbTaThl UCHBITAHUN 00pa3lloB HE MEHEEe YeM IPU TpeX
Pa3TUYHBIX 3HAYEHUSX BEITMYUHBI OOKOBOTO JIaBJICHU.

JInst uckirodeHus: TpyObIX OMIMOOK KaXKIIbIi OIBIT MOBTOPSIIOT HE MEHEE TPex
pa3. Jlns mocTpoeHuss macmopTa MPOYHOCTH HCHOJB3YEeTCsl CpeAHEee 3HAaueHUE

pa3pyLIAONIEN HArPYy3KHU.

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

1.1. [enb paboTHL.

[lenbto naHHOW pabOTHI SBISETCA OlpenenacHue Kod(p(UIUEHTa KpPernocTu
ropaoit opossr f mo mpod. M.M. TIpoTOABSIKOHOBY UIsI UCCIIEAOBAHUS BOTIPOCOB
TOPHOT'O JIABJICHMS, Pa3pyLICHUs IOJIE3HBIX HCKOINAEMBIX M BMEIIAKOUIMX IOPOL,
BbIOOpAa MEXAHU3MOB JUIsl Pa3pabOTKH YIJisl U pyAbl, OypoBOro MHCTPYMEHTA, TUIA
BB, onpeznenenust npou3BOAUTENBHOCTH TPY/1a TOPHOPAOOUHX U AP.

Koaddunuent kpenoctu f mo mkane npod. M.M. I[IpoToapsikoHOBa — 3TO
MOKa3aTellb, XapaKTEePU3YIOUIMH OTHOCUTEIBHYI) CONPOTUBISEMOCTh  IMOPO/
pa3pylIeHUI0 Tpu UX OTOOMKE M NPUMEPHO paBHBI OJHOM COTOM mpenena

IIPOYHOCTH IIOPOABLI HA CKATUC!

f: Corc

100 (6.1)

TJI€ Ocx — MPENE] IPOUHOCTH MOPOABI Ha OJHOOCHOE CKaTue, Kre/cM?. B mHcTHTyTE
ropHoro jgena uM. A.A. CKOUYHHCKOTO pa3paboTaH SKCIPECC-METOJ| OIpeeaeHuUs
Kod(pduLeHTa KPEmoCTH YIS U cl1a0bIX MOPOJ, MpeAHA3HAYCHHBIN 1JIsi OBICTPOTO
OMpEeIeJICHHS ITOTO TTOKA3aTeNsl B IAXTHBIX YCIOBUSAX.

CyTh BapuaHTa, MOJYYMBIIETO Ha3BaHWE METOJA TOJMYEHHUS, CBOIUTCA K

CJIEIYIOLIEMY:



B ympoiueHHoM kompe (npudop [TOK) nmoasepraroTcsi TOMYEHUIO NaAarOluIM
I'pPy30M HABECKU TOPHOM MOPOJIbI, OTOOPaHHBIE HA IJIa3;

MIPOCEUBAIOTCSA HA OJJHOM CUTE OJJHOBPEMEHHO HECKOJIbKO HABECOK;

[0 HACBIMMTHOMY 00bEeMY MbUIM KPYMHOCTHIO MeHee 0,5 mM, oOpasyroieics B
MPOIIECCE TOUCHHUS], XapAKTEPU3YIOT KPEMOCTh MOPO/IBI.

1.2. IIpuGopsl u 060pyAOBaHUE:

Komep.

['vps Becom 2,4 Kr.

O6bemomep.

Curo ¢ orBepctusamu 0,5 Mm.

1.3. Meroauka mpoBeACHHS SKCIIEPUMEHTA

Kycku nopoasl (yrist) pa3duBaroT MOJIOTKOM. M3 momy4yuBiiencss MeIoYu Ha
rJ1a3 OTCOPTUPOBBIBAIOT KyCOUKH pazMepom 15-20 MM B ITOMIEPEUYHUKE U JETAT UX Ha
naTh nopruit Becom 40-80 r kaxaas. JKenarenbHo, 4YTOOBI KYCOUKH UMETH KPYTIYIO
WU OBaJIbHYIO (popMmy.

Kaxayro mopiuio nociaeoBaTeIbHO 3aChINaloT B 3arpy304HbIN cTakaH mpubdo-
pa ¥ U3MENbUAIOT €€ MyTeM cOpachIiBaHUs HA HEE TUPH C MOCTOSIHHOM BHICOTHI 0,6 M.
Yucno ynapoB s BCeX MOPIMN MPUHUMATh OJMHAKOBOW Ha BpeMs MPOBEACHUS
OTIBITA.

Bce naths mopiuuii ccelnaroT BMECTE HAa CUTO ¢ pa3mepoM siueek 0,5 M. I1buib,
MPOIICAIIYI0O YEPE3 CUTO, COOMPAIOT COBKOM M BBICHITIAIOT B TPYOKY oOBEeMoMepa,
MOCTYKHBAs €€ JUIsl YIUIOTHEHHS! TbLIN.

BcraButh B TpyOKy 0ObeMoOMepa /10 yropa MOPIIEHEK U ¢ TIOMOIIBIO METaJLITH -
YECKOU JIMHEUKU M3MEPUTH BBICOTY CTOJIOMKA TTBLIH.

Breruncnenne ko3¢ duimenTa KpenocT mMpoOru3BOIUTCS ¢ TOYHOCTHIO 10 0,1 mo

bopmyie

. 20-n
h ! (6.2)

r1e N — 9KCiI0 yaapoB rupu; N — BeICOTa CTOJIOMKA MBUTH B 00bEMOMEpPE, MM.



OneIT MOBTOPSIIOT TPH pa3a. Bce maHHBIE 3aMepOB 3aHOCAT B TaOM. 6.1.
Ta0muna 6.1.

PGSYJ'IBTaTBI 9KCIICPUMCHTA

HazBanue

Ne ombrTa n h f IIpumeuanue
OPOJIBI

Pe3ynbTarhl SKCIIEPUMEHTOB 00pa0aThIBAIOTCS METOJIaMH MaTeMaTHYeCKOM
cratuctuku (cM. [Ipunoxenue).
[Ipou3BoAsST CpaBHEHWE TMOMYYECHHOWM METOJOM TOJYCHUS BEIMYHUHBI

ko3 duLeHTa KPerocTy ¢ pacyeToM, BBITIOJHEHHBIM 10 Gopmysie (6.1).

[Ipunoxenue

Oopabomka pe3ynbmamoe IKcnepumenma

Memooamu Mamemamuieckonu CmamucmuKku
[IpumeHeHne METOJOB MAaTeMaTH4YECKOM CTaTUCTUKA B TOPHOM JIEJie
MO3BOJISIET OOBEKTUBHO OIEHWBATh MHOTHE TapaMeTpbl TEXHOJOTHYECKUX
IPOLIECCOB, CBOWCTB TOPHBIX MOPOJ, KOTOPbIE JaXE€ B CXOJHBIX MEXIy COOOH

YCJIOBUSIX MOTYT U3MEHSTHCA B IIUPOKUX TMpeIeax.

OCHOBHBIM  pacyeTHbIM TapaMeTPOM TaKUX BEIUYUH (HA3BIBAEMBIX
CIly4ailHBIMM) SIBJIIETCSI MaTeMaTHdecKkoe okuaanve. Ha mpakTuhke MoJab3yroTcs
MOHSATUEM CPEAHEro JaHHOW BEIWYUHBI, KOTOPOE [MA€T HAWJIYYIIyI OLIEHKY

MaTEMATHYCCKOT'O OKHAaHUA.

CpenHee pacCYMTHIBACTCS CIICIYIOIUM 00pa3oM:

n
D%
=
X == 1
C )
P N (1)
rac Xi — 3HAUYCHUC HBMepeHHOfI BCIIMUUHEI B | —TOM OHBITC; N — YUCJI0 OIIBLITOB.

I[J'IH OOCHKH TOYHOCTH IIPOBCACHHOI'O J3KCIICPUMCHTA, OIIPCACICHHUA 4YMCIa

HEO0OXOJMMBIX OIBITOB U T.J. BRIUKUCIAETCA KOI(PPUIIMEHT Bapralluu




X @)

rac S— CPCAHCC KBAAPATHIHOC OTKIIOHCHHC

,Z::(X‘ - ch)z

S=1- L —x,
— 3)

HanMenbpiee wmcio o0pas3oB, HEOOXOAWUMOE [Jisi HWCIBITAHWH, MOYKHO

OIIPpCACINTDL B 3aBUCUMOCTHU OT BCIIMYMHBI KOB(b(bHHI/IeHTa BapHuanuu 110 Ta6HI/IH€.

Ta0muna
MuHUMaTEHO HEOOXOIMMOE YHCIIO 00Pa3IoB
3navyeHne KodQPUIreHTa Bapuauu 15 20 25 30 35 40 45
Uwco 00pasion 3 4 6 9 14 20 30

3nayenue koddduuuenta Bapuanuu Oosbiie 100% cBUAETEIBCTBYET O

CYHIGCTBCHHOﬁ HCOOHOPOAHOCTH CBOMCTB IIOopoa B SKCIICPUMCHTC.

I11. YueOHO-MeTOAMYECKOE 00ecIeueHue

CaMOCTOAITEIbHOI Pad0THI 00y4ar0IIUXCs

Y4ebHo-MeToAnueckoe 00ecreyeHne CaMOCTOSTENHHOM paboOThl 00yUYarOIITNXCS
no aucuuiuimHe «®u3uka TOpHBIX MOpoa» mpenacraBieHO B [lpwinoxennn 1 u
BKJIFOYAET B ceO4:
— IJIaH-rpaUK BHIIOJHEHHUS CAMOCTOSITEIbHON pabOThl 10 JUCLUILIMHE, B TOM
YyCIie MPUMEPHbIE HOPMbI BPEMEHHU Ha BBITIOJIHEHUE 10 KaXAOMY 3aJJaHUIO;
— XapaKTepUCTHKA 3aJaHUi ISl CaMOCTOSITENIbHON paboThl OO0y4aroumxcs H
METOJANYECKUE PEKOMEH/IALUHU 10 UX BBIITOJIHEHHIO;
— TpebOBaHMS K  TPEJICTaBICHHUIO U  OQOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSITENIbHON paOOThI;

— KPUTEPUH OLIEHKH BBIMOJHEHUSI CAMOCTOATEIbHON PaOOTHI.




V. KoHTpoasb g1ocTHKEeHU 1eJiell Kypca

Ne Kontpormipyemsle Kozpr u 3Tans! popmupoBaHust OueHoyHblE cpeJicTBa
/1 pazaeibl/TeMbl KOMITETEHIIMI Texyrmit [IpomexxyTounas
JUCLIUTLIHBI KOHTPOJTh arTecTanys
3Haer VO-1
MuHepaibl ¥ TOpHbIS OIIK 4 Ymeer YO-1
1 niopozbl. OOMwe CBeIeHHS Bnaneer YO-1 DK3ameH
0 (PM3UKO-TEXHIYECKUX 3Haer YO-1 (Bompockr 1, 2, 3)
rapameTpax TOPHBIX TIOPOJT OIIK 9 Ymeer YO-1
Bnaneer YO-1
3Haer vVO-1
OCEOBHEIC NOHATHA OIIK 4 Ymeer VO-1 DK3aMeH
5 ﬁ;iﬁ;g;gﬁgggoﬂ' Bnageer vVO-1 (Borpocki 4, 5, 6,7,
MEXAHIIECKIX CBOMCTE 3Haer YO-1,I1P-4 | §,9,11,12, 13, 14,
FOPHBIX TTOPOT OIK 9 Vmeer VO-1,11P-4 | 15,16,17,18,19)
Bnagneer YO-1,11P-4
3Haer YO-1
OIIK 4 Ymeer VO-1
- OK3aMeH
3 TermoBwle cBOMCTBA Bnaneer VO-1 (Botpoce: 20, 21,
TOPHBIX ITOPOJT 3HaeT YO-1 22,23)
OIIK 9 Vmeer YO-1 ’
Bnageer YO-1
3Haer VO-1
OIIK 4 VYmMmeer YO-1 OK3aMeH
4 ONeKTpOMAarHUTHbIE Bnaneer YO-1 (Bompocsl 24, 25,
CBOMCTBA FOPHBIX TIOPOJT 3HaeT YO-1,I1P-4 26, 27, 28, 29, 31,
OIIK 9 VYMeer YO-1,I1P-4 32)
Bnagneer YO-1,11P-4
3Haer YO-1
BozaeticTBre BHEIHIX OrK 4 Yweer Yol JKsamen
5 | dusmeckux moneii Ha Bnaneer YO-1 (Bompocet 33, 34,
FOpHBIE TIOpOJIBI 3Haer YO-1,I1P-4 | 35, 36, 37, 38, 39,
OIIK 9 Vmeer YO-1,11P-4 40)
Bnaneer YO-1,I1P-4
3Haer VO-1
OIIK 4 VYmeer YO-1 DK3aMeH
6 I'opHOTEXHMUECKHE Brnaneer YO-1 (Borpockr 43, 44,
rapamMeTphbl TOPHBIX TTIOPOT 3Haer YO-1 45, 46, 47, 48, 49,
OIIK 9 Ymeer YO-1 50, 51, 52, 53)
Baneer YO-1

TUnoBblE KOHTPOJIBHBIE 3a/IaHHS, METOIMYECKHE MaTepHaibl, ONPENCISIOLIE
NPOLICAYpPhl OICHUBAHWS 3HAHWM, YMEHUM M HABBIKOB U (WJIM) OIbITA JEITEILHOCTH, a
TaKKe KPUTEPUM U TIOKA3aTe M, HEOOXOIUMbIE JIJIsl OIICHKW 3HAHWM, YMEHWIA, HABBIKOB U
XapakTepu3yIolye dTanbl  (OPMUPOBAHMS KOMIIETEHIIM B  MPOLIECCE  OCBOCHUS
00pazoBaTeNbHOM MPOrpaMMbI, TIpeICTaBIeHbI B [ Ipunoxenyn 2.




V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UHOOPMAIMOHHO-
METOJNYEKOE OBECIIEYHEHUE JUCIHUIIJIMHbI

OcHoBHas JuTepaTypa
(271eKmpoHHble U nevamuvle U30aHus1)

. OcHOBBI (D)U3UKH TOPHBIX TIOPOJ: Y4YEOHHUK JUIi CTYACHTOB TOPHBIX
cnenuanbHocTet By3oB / B.B. Pxkerckumii, I'.5l. HoBuk. — M3g. 5-e. —
M. : URSS, 2010. — 358 c. — ISBN 978-5-397-01396-3. — Pexxum mocryma:
https://elibrary.ru/item.asp?id=19602381.

. ®usmka ropHex mopox. Yueb. mocodwme. / JI.A. Epodees [u ap.] ; mox pen.
JL.A. EpodeeBa — 3-¢ uza. — Tomck: M31-Bo TOMCKOTO MOJUTEXHUYECKOTO YH-
ta, 2011. — 519 c¢. — ISBN: 978-5-98298-799-0. Pexum nocrtyma:
https://elibrary.ru/item.asp?id=19484914.

. ®usnka ropueix nopoj: yueo. mocooue / Jlatsimen O.I'., Anoxuna O.0. — 2-¢
u3n. — ExarepunOypr : YITY, 2006. —135c. — ISBN 5-8019-0113-2. —
Pexxum moctyma: https://elibrary.ru/item.asp?id=19477683.

. OcHOBBI (pU3MKHU TOpHBIX TOpoja: yueOHoe mocooue / C.A. Boxmwun, M.H.
baiikuna; C.A. BoxmuH [u ap.] ; [pen. U. H. baitkuna] — KpacHosipck : T'oc.
YH-T 1IB. MeTaJI0B U 30510T1a, 2006. — 116 ¢. — ISBN 5-8150-0346-8. — Pexxum
noctyna: https://elibrary.ru/item.asp?id=19479195.

. ®u3nka TOpHBIX mopoxa. Yuedbnoe mocobue. / C.B. benos, H.A.
TparkBumuikas. — M.: U3a-so MI'OVY, 2011. 62 c. ISBN: 978-5-7045-1142-
7. Pexxum noctyna: https://elibrary.ru/item.asp?id=19485732.

. Du3uKa MarHUTHBIX SIBJICHUHN TOpHBIX 1opoa. Monorpadus / .M. Ypycona. —
Cankt-IlerepOypr : Undo-ma, 2010. — 123 c. — ISBN 978-5-94652-321-9.
Pexxum nocryna: https://elibrary.ru/item.asp?id=19483759.

JlonoJiHUTEIbHAA JTUTEpaTypa
(newammuule u 31eKMpPOHHBIE U3OAHUSL)

. ®usnka pas3pylieHHs] TOPHBIX TOpOA Tpu OypeHHH U B3pBIBaHUU (C
MPaKTUYECKUMU pekoMeHAanusmMu) : yaeonuk 1. 1 / I'. M. Kprokos. — M. :
I'oppas  kmmra, 2006. — 330 c¢. —  Pexum  pgocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:391990&theme=FEFU.

. OcHOBBI (U3UKHU TOPHBIX MOpoJ. Metogudeckue ykazanus. / Haymor K.U.,
[llBenoB M.M. — MockBa: MITYVY, 2008. — 22c. — Pexum pocryna:
https://elibrary.ru/item.asp?id=23787536.

. ®u3Mka paspyuieHus TOPHBIX NopoAd npu Oypenuu u B3pbiBaHuu: Yacts 1.
Pazpymienune ropueix noposa npu Oypenuu. Paznen 1. BHenpenue 3yOneB B
paspyliaeMyro mopojy. Y IapHO-BpalllaTelbHbIA CIOco0 OypeHus : ydyeOHOe



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

. YrpaBieHHEe COCTOSHHEM MaccuBa: YueOHoe mocodue / B.M. T'omuk. — M.:
HUILl UHOPA-M, 2014. — 136 c. — ISBN 978-5-16-006751-3 — Pexum
nocryma: http://znanium.com/catalog/product/406231.

. Paspyienue ropHsIx opoJ npu OypeHun ckBaxxuH: YueOHoe mocobue / B.B.
Heckopomusix. — M.: HULl UTH®PA-M, 2015. —336 c. — ISBN 978-5-16-
009729-9 — Pexxum noctyma: http://znanium.com/catalog/product/455795.

. CoBpeMeHHasi TeoJlMHaMHMKa M Bapualuud (U3UMYECKUX CBOWCTB TOPHBIX
nopoa: Ilocobue / Kyspmun HO.0., XKyxos B.C., — 2-e u3z., crep. — M.:
I'opnast xuura, 2012. — 262 c. — ISBN 978-5-98672-327-3 — Pexxum nocrtymna:
http://znanium.com/catalog/product/994412.

. Kanutonos, A. M. ®u3nyeckre CBOWCTBA TOPHBIX IMOPOJ 3aMaJHON YacTu
Cubupckoit miaropmel [DnekTpoHHBIH pecypc| : Monorpadus / A. M.
Kanuronos, B. I'. BacunbeB. — Kpacnosipck : Cub. penep. yu-t, 2011. — 424 c.
— ISBN 978-5-7638-2142-0. — Pexxum goctyna:

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

. Metonbl W cpeacTBa HU3Y4YEHHsS] OBICTPOINPOTEKAOUIUX MPOIECCOB (MpH
B3PBIBHOM Pa3pyIICHUU TOPHBIX MOpoja): YueOHuk mist By3oB / IlIkypaTHux
B.JI., Bo3uecenckuit A.C., Konmoguna M.B. — M..MITY, 2005. —309 c. —
ISBN 5-7418-0353-9 — Pexxum gocryma:

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

Ilepeuyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«AHTEepHeT»

1. bu6auoreka JIBOY

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

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

3. bubnuoreka Cankr-IleTepOyprckoro ropHoro yHUBEpcuTeTa
http://www.spmi.ru/biblio

4. T'opHbIil ”HGOPMALIMOHHO-aHATUTHYECKUI OIOJIETEHb
http://www.gornaya-kniga.ru/periodic

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

6. ['mokayd Ha pyCCKOM SI3BIKE

http://www.gluckauf.ru/

7. be3onacHOCTh Tpy1a B MIPOMBILIJIEHHOCTH
http://www.btpnadzor.ru/
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http://www.spmi.ru/biblio
http://www.gornaya-kniga.ru/periodic
http://www.rudmet.ru/catalog/journals/1/?language=ru
http://www.gluckauf.ru/
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8. Hayunas snexktponHast OubnuoTeka
http://elibrary.ru/titles.asp
9. CnpaBouHas cucrema «['apant» http://garant.ru/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst

Hcnons3zyemoe B ydeOHOM MpoIiiecce MporpaMMHOE 00ecrieueHue:

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

2. I'padmueckuit penakrop AutoCAD;

3. I'paduueckuii pegakrop Photoshop;

4. Tlporpamma jutst urenus daiinos B popmare *.PDF: Adobe Reader (Adobe
Acrobat)

VI. METOAUYECKUE YKA3AHUSA
ITO OCBOEHUMIO U CHUITJIMHBI

Ha mepBoM 3aHSITHM MO JUCHUIUIMHE TpyMma CTyJACHTOB WHMOOPMUPYETCS O
BBEJICHUU B JICHCTBUE MPAKTUKHU OIIEHKHU 3HAHWH MO OayuibHOU cucTeme. CTylIeHThI
UHOOPMUPYIOTCSI O METOJIMKE OIEHKH YCBOCHUSI MaTEPHAJIOB JUCIUIUIUHBI B KOHIIE
ceMecTpa, KOMMEHTHPYIOTCS BO3MOXHBIE BapHaHThl AITOW OIeHKH (OaibHas
CUCTEMA C Y4YETOM TEKyIIeH aTTecTallMd U clladya 3K3aMEHa M0 TEOPETUYECKOMY
Marepuainy).

CryneHTaMm pa3bsCHAIOTCA MPUHLUNBI (DOPMUPOBAHUSI CUCTEMBI 3HAHUM IO
JTUCIUTUUIMHE, TOSACHSETCS BIMSHUE PA3JIMYHBIX COCTABJIAIONIMX pabOThl Han
MaTepuaiaMy JTUCIUIUIMHBI (ITOCEIIeHNEe JEKIINI, BEJCHNE KOHCIIEKTAa, BBITIOTHEHUE
n1abopaTopHbIX padoT), oOpallaeTcs BHUMAaHUE CTYJIEHTOB Ha PETyJIIPHOCTh padOThI
¥ CBOEBPEMEHHOCTH BBITIOJTHEHUS TEKYIICH paOOTHI.

CryneHTaMm Ha 3TOM K€ 3aHATHM BBIJACTCS B DJICKTPOHHOM BHJIE AK3EMILISP
MeTonnueckux yka3aHuil 10 BBITTOJIHCHHIO JIA0OPATOPHBIX padoT.

B Teuenue cemectpa yepe3 Kaxabie 4 HeAENIM NPOU3BOJUTCS TOJCUET

UTOTOBBIX MOKa3arened 3a mepuoj ¢ wucnoias3oBanueMm cuctembl TANDEM, o


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

pe3ynbTaTax KOTOPOrO CTABUTCA B M3BECTHOCTh IpyINa, 3aBeAyrolui kadeapon u
aJIMUHUCTPATOP 00pa30BATEIBHBIX POTPAMM.

Ha mnpeanocnenneil Henmene cemecTpa TIpyIIe COOOIIAIOTCS HMTOTOBBIE
MOKa3aTesld MO OLIEHKE paboThl B CEMECTPE M JAIOTCA Pa3bsICHEHUS IO MPOIEAype

OKOHYATEJIbHOM OLCHKH 3HAHUM KaXJO0TO CTYJCHTA.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JTUCHUATIMHBI

[IpoBeneHrE JEKIIMOHHBIX 3aHATUNA TPEAYCMOTPEHO B MYJbTUMEIUNHON
aynutopud. JIeKuMu  MPOBOJATCS € HUCIOJIB30BAaHUEM  IpE3CHTAluid U
BUJIeOMaTepUalioB. BrImosiHeHHe 1ab0paTOpHBIX paboT MPOBOIUTCS B J1abOpaTOpuu
«Du3UKK TOPHBIX TOPOJ», OCHAIIEHHON COBPEMEHHBIM MPECCOBBIM, KAMHEPE3HBIM,
MOJIUPOBATBHBIM M JPYTUM OOOpYJOBaHUEM, HEOOXOMUMBIM [IJISi BBITTOJHEHHUS
pabor.

Odopmnenne oTu€ToB 1O  JabOpaTOpHbIM  paboTaM  Mpeanojaraet
UCTIOJIb30BaHNE TPUKJIAJHBIX KOMIBIOTEPHBIX Mporpamm maketa Microsoft Office
JUISl BBITIOJIHEHUSI MAaTeMAaTHYECKUX PACUYE€TOB U MOSCHUTEIBHBIX 3alUCOK, a TaK¥kKe
nporpamMm AutoCAD u Photoshop ans pa3paboTku rpaduueckux MaTepuaioB. ITH
paboTel mpoBoAATCS B KommbloTepHOM Kkiacce kadenpsl ['IuKOI'P, a Takxke
CaMOCTOSATENbHO C UCMOJIb30BAHUEM HOYTOYKOB.

B nensix obecriedeHus: crienuaibHbIX YCIOBUNA 00YYEHUS MHBATUIOB U JIUIL C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3/10poBbsi B JIBDY Bce 3maHusi 000pya0BaHBI
naHjgycamu, Ju@TaMy, TOJIbEMHHKaMH, CHEIUATU3UPOBAHHBIMU  MECTaMHU,
OCHAIIICHHBIMU  TyaJeTHbIMM  KOMHaTaMu, TaOmuYkamMu  WHGOPMAIIMOHHO-

HABUTALIMOHHOMN TOIEPKKH.
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Ilnan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIHHON PadoThI

no AucCHUILINHe «Pusnka rOpHLIX IIOPOI»

IIpumepHsbie

No Hara/cpoku N

i O Bun camocrosiTenbHOM paboThl | HOPMBI BpEMEHH Ha dopma KoHTpOIIS
BBINIOJTHEHHE

1 |4 nenens cemectpa Pabora ¢ yueOHOI 1 HOpMaTHBHOW 9 CobecenoBanue, 3ammra
JUTEPaTypOi, HEOOXOIMMOH [T nabopaTopHBIX paboT,
BBITIOJTHEHHS JTa00PaTOPHBIX paboT pedepaToB
Ne 1, 2 u opopmieHne OTUETOB,

MOJITOTOBKa peeparTos.

2 |8 Hexens cemecTpa Pabota ¢ mutepatypoii, 9 CobecenoBanne, 3amura
HEOOXOIUMOM JIJIs BRITIOTHEHUS nabopaTopHOH PabOTHI,
naboparopHoii padoTer Ne 3 u pedeparos
odopmiieHne oTyéTa, MOAr0TOBKA
pedepaTos.

3 |12 Henmens cemectpa PaGora ¢ nureparypoi, 9 CoOecenoBanue, 3amuTa
HEOOXOAUMOH ISl BHITIOJIHEHUS J1a00paTopHON paboThI,
naboparopHoii padoTer Ne 4 u pedeparos
odopmiieHrEe 0TUETA, MOTOTOBKA
pedepaToB.

4 |16 Hemens cemecTpa Pabota ¢ mutepatypoii, 9 CobecenoBanne, 3amura
HEO0OXOAMMOI IS BBITOTHEHHS J1ab0paTopHOM padoTHl,
nmabopaTopHOii paboTsr Ne 5 u pedepaToB
odopmireHHe 0TUETA, TOATOTOBKA
pedepaToB.

5 |18 Hemens cemectpa Pabota ¢ mutepatypoii, 9 CobecenoBanne, 3amura
HEO0OXOAMMOI JJIs BBITOTHEHHS 71ab0paTopHOM paboTHl,
naboparopHoii padotsl Ne 56 u pedeparos
odopmiieHrEe 0TUETA, MOTOTOBKA
pedepaTos.

Hroro 45

6 |Ox3ameHanoHHas Pa6ota ¢ y4eGHOI 1 HOpMATHBHOM 45 Ok3aMeH
ceccus JUTEPATypOl, KOHCIIEKTAMHU
JIEKIUH
PexomeHaalMu 110 CAMOCTOATEILHOM PpadoTe CTYACHTOB

OcHoBHOM I CJIBIO CaMOCTOSITCIILHON pa6OTI)I CTYACHTOB ABJEICTCA YJIYUIICHHUC
poeCCUOHAIBHOM  TOJATOTOBKH  CIICIIMAIMCTOB  BBICIICH  KBaJdM(UKAIIUH,
HalpaBjeHHOe Ha (QOPMHUpPOBAHME Yy HHUX CHUCTEMbl MPO¢eCcCHOHATBHBIX

KOMITETEHILIUM, HEOOXOAUMBIX B UX OyAylIel MPaKTUUECKOM 1eITebHOCTH.

[lpy w3ydeHMH AUCUUIUIMHBI TPEANOJaraeTcsi BBIMOJHEHUE CIEAYIOUIUX
BugoB CPC:

1. BHeaynuTopHas camocTosiTeNbHas padoTa.

2. AynurtopHas caMoOCTOsITelbHas paboTa, KOTOpask OCYHIECTBISIETCS MO/
HETIOCPEACTBEHHBIM PYKOBOJICTBOM MPETOIaBaATEs.

BreaynutopHas camocTosTenbHas paboTa MpeamnojiaraeT IMOJATOTOBKY K
71a00paTOPHBIM 3aHSTHIM, TIOJITOTOBKY OTYETOB TI0 JIAOOPATOPHBIM paboTaM, paboTy
C y4eOHOM, HOPMATUBHON ¥ HAyYHO-TEXHUYECKOU JIMTEPATYPOH C UCTIOJIb30BAaHUEM
AJIEKTPOHHBIX OMOJIMOTEYHBIX PECYPCOB, MOATOTOBKY pedeparoB MO H3y4aeMOMY
MaTepHuaty AUCITUTUTHHBI.



MeTtonnueckue yka3aHus 10 BBIMOJIHEHUIO JIA0OPATOPHBIX pabOT MPUBEACHBI B
paznene |l «CtpykTypa u coiepxkanre NpakTUIECKON YaCTH Kypcay»

Kpurepuu oueHku npu codeceJ0BaHUN:

— 100-85 GamnmoB - ecnu OTBET IMOKAa3bIBA€T MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MNpPEeIMETHON 00JacTH, OTIMYAETCS TIyOMHOM M MOJHOTOM
PACKpBITHSI TEMBI;, BJIaJICHUE TEPMUHOJIOTMYECKUM alllapaToM; YMEHHE OOBSCHATH
CYILIIHOCTbh, SIBJICHHM, MPOLIECCOB, COOBITHI, JeNaTh BHIBOABI U 00O0OIECHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHl, MPUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW peYblo, JOTUYHOCTh M MOCIEAOBATEIIbHOCTh OTBETA; YMEHUE
MPUBOJAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

— 85-76 GamioB - OTBET, OOHAPYKMUBAIOIIUM IPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MpPEeJIMETHOM 00JacTH, OTIMYACTCS TIyOMHOW M IOJHOTOM
PaCKPBITHSI TEMBI;, BJIAJICHUEC TEPMHUHOJIOTHUYCCKUM aImapaToM; YMEHHUE OOBSICHSTH
CYIIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITH, JIeNIaTh BBHIBOJLI U 0OOOIIEHUS, JaBaTh
apTyMEHTUPOBAHHBIC OTBETHI, TMPHUBOJIUTH TPHUMEPHI; CBOOOIHOE BIAJCHUE
MOHOJIOTHYECKOU PEUbi0, IOTHYHOCTh M MOCIEA0BATEIIbHOCTh OTBeTa. J[omyckaeTcs
OJTHA-7IBE€ HETOYHOCTH B OTBETE.

— 75-61 Oamn - oueHWBaeTCsl OTBET, CBUIACTEILCTBYIONIMN B OCHOBHOM O
3HAHUM  TPOLIECCOB  HM3ydyaeMOW  MPEeIMETHONM  00JlacTH,  OTIMYArOUIUIiCs
HEJIOCTATOYHOM TJIIyOMHOW M TOJHOTON PACKPBITHS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeOopuH; ci1abo CcGhHOpPMUPOBAHHBIMU HABBIKAMHM aHaIM3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JIaBaTh AaApPTYMEHTHPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEAOCTATOYHO CBOOOJTHBIM BJIAJCHHEM MOHOJOTUYECKON
peublo, JIOTUYHOCTBIO M TIOCIIEOBATEIBHOCThIO OTBeTa. JlOomyckaeTcsi HEeCKOJIbKO
OIIMOOK B COJEP’)KaHUU OTBETA; HEYMEHHE MPUBECTH MPUMEP Pa3BUTHS CUTYyaIlUH,
MIPOBECTH CBSI3h C IPYTUMHU aClIEeKTaMH H3ydaeMoi 00J1acTH.

— 60-50 6annoB - 0TBET, OOHAPYKUBAIOIINI HE3HAHHE MPOIECCOB U3ydaeMOu
MPEAMETHONW 00JIACTH, OTIMYAFOIINICS HETTyOOKUM PACKPBITHEM TEMbI; He3HAHUEM
OCHOBHBIX BOTIPOCOB TEOpPHH, HECHOPMHPOBAHHBIMU HABBIKAMH aHAIM3a SIBJICHUM,
MIPOIIECCOB; HEYMEHHUEM J1aBaTh apTyMEHTHPOBAHHBIC OTBETHI, CIAOBIM BIAJCHUEM
MOHOJIOTHYECKOW pPEUYbl0, OTCYTCTBHEM JIOTHYHOCTH W TIOCIICIOBATEIIHHOCTH.
JlomyckaroTcsi cepbe3Hble OMMOKU B COACp)KaHWU OTBETA; HE3HAHUE COBPEMEHHOMU
npobsieMaTUKU U3y4aeMoil 001acTu.

BOHpOCbI AJIdA CaMONMoATrOTOBKH

1. TToponoobOpasyromire MUHEpabl, TOpHbIE MOPObl. CTPYKTYypHBIE CBOWMCTBA
TOPHBIX IMOPOA.

2. OCHOBHBIE TTOHATHUS MEXAHUKH TOPHBIX MOPO/I.

3. IIpoyHOCTH TOPHBIX MOPOA MPH OJHOOCHOM HAMPSIKEHHOM COCTOSTHUH.
Teopun npoyHOCTH.



4. lepopmaniuu ropHBIX OPOA. YTIIPYTOCTh U IJIACTUYHOCTD.

5. Peosornueckue cBoucTBa ropHsIx nopoA. llonsydects u penakcanusi.

6. MexaHuka pa3pyleHns TOPHBIX OPOJ, TEOPUS TPEILIKH.

7. Metonpl oOmnpeneseHUs MEXaHWYECKHMX CBOMCTB TOPHBIX IIOPOA MpH
OJTHOOCHOM  HAIPsDKEHHOM  COCTOSIHMM. [IpoyHOCTHBIE U AeQOpMaIOHHBIC
XapaKTEPUCTHUKHU.

8. IIpo4HOCTH TOPHBIX MOPOA MPH OOBEMHOM HAMNPSIKEHHOM COCTOSHUU.
[TapameTpsl 00bEMHOM TPOYHOCTH, MACTIOPT MPOUYHOCTH.

9. MeTtoabl UCIIBITAHUM NTPU OOBEMHOM HANPSHKEHHOM COCTOSIHHH.

10. MeTtozp! nccnenoBaHusl pEOJIOTHYECKUX CBOMCTB TOPHBIX TOPOJ.

11. Yopyrue konebaHus U aKyCTUYECKHUE MTapaMeTphl TOPOJI.

12. Yopyrue kosiebaHus B MaCCUBaX FOPHBIX MOPOJI.

13. TennoBeie CBOWMCTBA TOPHBIX MOPOJI: TEINIOEMKOCTh, TEINIONPOBOIHOCT,
TEMIIEPaTypPOIPOBOJHOCTb, TEIJIOBOE PACIIMPEHHUE.

14. Tepmuueckue HapsHKEHUs B TOPHBIX MOPOAAX.

15. TennoBele CBOMCTBA MACCUBOB TOPHBIX MOPO/I.

16. OnexkrpoMarHuTHBIE CBOMCTBAa TOpHBIX mnopox. llomspuzanus,
JTUAJIEKTpUYECKask MPOHUIIAEMOCTb.

17. DneKTponpOBOJHOCTb TOPHBIX TOPOA, AMAIEKTPUYECKHE MOTEPH.
3aBUCUMOCTb JIEKTPUYECKHX CBOMCTB OT COCTABA CTPOCHMS M BHEIIHUX YCIIOBUU.

18.  MarnuTtHele  cBoOWcTBAa  TOpHBIX  mopox.  Pacmpoctpanenue
JIEKTPOMArHUTHBIX BOJIH B MIOPOJIAX.

19. DnekTpoMarHuTHBIE MPOLECCHl B TOPHBIX MOpoAax. 3aBHUCHUMOCTh OT
COCTaBa, CTPOEHUS!, BHELTHUX YCJIIOBHIA.

20. EctecTBEHHBIE 3IEKTPUUECKUE U MATHUTHBIE TTOJIS.

21. Mcnonp30BaHUE 3JIEKTPUYECKMX M MAarHUTHBIX CBOWCTB B IMPOLECCaX
TOPHOT'O MPOU3BOJICTBA.

22. PanroOakTUBHOCTH TOPHBIX MOPOJ U MUHEPAJIOB. Bo3elcTBrE U3IIyYEHUN.

23./cnonp30BaHUE PAAMAMOHHBIX CBOWCTB TOPHBIX MOPOJ B Ipoleccax
JOOBIYY TTOJIE3HBIX UCKOMAEMBIX U 00OTaIEHUS.

24. Bo3aencTBUe BHEIIHUX (PU3MYECKUX TMOJI€H Ha TOpHbIE OpoAbl. BiusHue
BJIATH, JABJICHUS, TEIUIOBOTO MOJISI HA MEXaHUYECKHE CBOMCTBA FOPHBIX MOPO/I.

25. BoznelicTBre ynpyrux KojieOaHui Ha CBOMCTBA OPOJ.

26. Bo3aeiicTBrE 3IEKTPUUECKOTO U MAarHUTHOTO TOJIEM HAa CBOMCTBA TOPHBIX
IIOPOLI.

27. B3auMOCBSI3b CBOMCTB TOPHBIX MOPOI.

28. 'OpHOTEXHOJIOTHYECKHE CBOMCTBA TOPHBIX TIOPOJI, X KIacCU(pUKAITHSI.

29. Tsepmocth, BS3KOCTh, APOOMMOCTb, OypUMOCTb, B3PBIBAEMOCTh U
abpa3MBHOCTH TOPHBIX TIOPO/I.

30. Kpenocts ropubix nopos. Knaccuduxarus mpod. M.M. TIpotoassikoHoBa.

31. TexHoJIOrMYECKME MOKA3ATEIN PA3PHIXJICHHBIX MOPO/I.

32. I'opHOE HaBIE€HHE U CTPYKTYPHO-MEXAHUUYECKHUE CBOMCTBA HETPOHYTOIO
MacCuBe.



33. IlposiBiieHHEe TOPHOTO JABJIEHMSI B PHIXJIBIX, OCAA0YHBIX, MArMaTHUYECKUX U
MeTaMOp(UIECKUX TOPHBIX MOPOJax.

34. Biusnue crnoco0a pa3pylieHus TOPHBIX MOPOJ Ha MPOSBICHUS TOPHOTO
JABJICHUS.

35. YopaBieHue COCTOSHUEM MacCHUBa TOPHBIX MOPO/I.

MeToanueckue pekoMeHAanuu o 0GopMJIeHHI0 OTYETOB
1o JIa00paTOpPHBLIM padboTam

OT4€TBl 0OHOPMIIAIOTCS B BUJIE OTJEIBHBIX MOSICHUTEIBHBIX 3aMUCOK.

TekcToBass 4acTh NPAKTUYECKUX 3aJaHUK BBIIOJHAETCA HA KOMIIBIOTEPE.
[TapameTpsl cTpanuisl popmara A4: neBoe mose —2,5 cM, mpaBoe —1,0 cMm, BepxHee
u HrxkHEe —2,0 cM.

Mpudt ocnoBHoro Tekcra — Times New Roman, pasmep mpudra — 14,
BBIPABHUBAHUE TEKCTA — «I10 LIUPUHE CTPAHUIIBI», HAYEpPTaHHUE MIpU(Ta — OOBIYHOE.
JInst BbIAENIEHNS OCHOBHBIX CJIOB U NMPOCTAHOBKU AKLEHTA B BBIPAKEHUSAX MOKHO
IPUMEHSATH HAYEpTaHUE «IONYKUpHbI» (Bold) mnu «kypcus» (Italic).

dopMatupoBaHue ad3aleB: TEKCT Oe3 JIEBOro OTCTyna OT TPaHULbI MOJIA,
ab3auHbBIl OTCTYT — | CM WM MO YMOJYaHUIO, MEXAYCTPOUHBIA HWHTEpBaJ
OJIMHAPHBIN, aBTOMATUYECKHI MEPEHOC CIIOB.

JIuctbl  (CTpaHUIBl) MOSICHUTENIBHOM 3allUCKU  HYMEpYIOT apaOCKuMU
mupamu. TUTYIBHBIN JIUCT U 3a/laHUE BKJIIOYAIOT B OOIIYI0 HyMEpALMIO CTPaHUIL
HOSICHUTEBHON 3aUCKU.

Ha TuTynipHOM nMCTE M 3aJaHUM HOMEp CTPAaHMIBI HE BBIBOJMUTCS, Ha
NOCIEAYIOLUX JUCTaX (CTPaHUIIaX) HOMEP MPOCTABIAETCA B PABOM BEPXHEM YLy
JucTa (CTPAHUIIBI).

[TocTpoeHre NOSICHUTENBHOW 3alMCKH, MOPSAAOK HyMEpaluud pasfeloB Hu
noApas3aeiaoB, OGOpPMIICHHUE PHUCYHKOB, TaOJUIl, CIHCKOB, (GOpMya U JIpyrux
AJIIEMEHTOB TEKCTa MPUHUMAETCS B COOTBETCTBUM ¢ TpeboBanusimu ECKJ/I.

B nosicHuTenbHOM  3amMCKe MPUBOJUTCA  CHUCOK  HMCHOJb30BAHHBIX
MCTOYHUKOB, O(hopmitsiemMblil B cooTBeTCTBUHU ¢ TpeOoBanusmu ECK/I.

B xoHIIe mosicCHUTENbHOM 3alMCKU paciiojaraeTcsi cojaepxanue, ohopmisieMoe
M0 PEKOMEHJIaLlUAM TOTO K€ UCTOYHHUKA.



Oopazey mumynbnozo 1ucma

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITN
(enepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs

«/laibHEeBOCTOUYHBIN (heepanbHBIA YHUBEPCUTET)
(ABDY)

NHXEHEPHAS IIKOJIA

Kadeapa ropHoro jesa i KOMILUIEKCHOIO OCBOEHHUSI Te0pecypcoB
cnenuaabHoOCcTh 21.05.04 «I'opHoe nes10»
cnenuanusanus «lllaxTHoe u moA3eMHOe CTPOUTEIHLCTBO»

JUCHUIVIMHA «®U3UKA I'OPHBIX ITIOPO/I»
Hanpasaenue noarorosku 21.05.04 «I"'opHoe 1eio»

[IPAKTUYECKOE 3AJJAHUE Ne

BrimosHu:
Crynent rpynmst C33046

OueHka: [Tpunsi:
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TemaTuka u nepevensb pedeparon
Musepaiibl 1 TOpHbIE TOPObI. FIX cTpoeHune u cocras.
Mexannuyeckre CBOMCTBA TOPHBIX MOPOA. METOIbI UX ONPEAECICHHUS.
CtpyKTypHBIE CBOMCTBA TOPHBIX MMOPOJ.
Yrpyrue konebanus 1 aKyCTHIECKHE TapaMeTPhI IIOPO/I.
TerutoBbie CBOKMCTBA TOPHBIX MOPO/I.

SHCKTPOMaI‘HI/ITHLIG CBOMCTBA T'OPHBIX ITOPOA.

S L S

EcrecTBeHHbIE AIEKTPUYECKUE M MAarHUTHbIE MOJisl. MarHuTHoe moJie

3emiu.

8. MarHuTHbI€ CBOMCTBA TOPHBIX MOPO/I.

9. PacmpocTpaneHue 3IEKTPOMArHUTHBIX BOJIH B TOPHBIX MTOPOJIAX.

10.PagnoakTHBHOCTH TOPHBIX TTOpo. Bo3aeiicTBue n3myueHui.

11.Bo3aelicTBre BHEIIHUX (PU3UUECKUX MOJICH Ha TOPHBIEC TOPOJIBI.

12.T’opHO-TEXHOJIOTUYECKHUE XaPaKTEPUCTUKU TTOPOI.

13.Hanpsokenue u aedopmaiiii B rOpHbIX nopoaax. OObeMHas MPOYHOCTH
TOPHBIX TIOPOJI.

14.Peonorndeckre CBOMCTBA TOPHBIX TIOPOSI.

15.TexHonornyeckre napameTpbl KAMEHHBIX YIJIEH.

16.ITpounocTtHrle W AehOPMAIMOHHBIE XapaKTEPUCTUKH TOPHBIX TIOPOJI.
MeTtonbl X ONpeneIICHUs.

17.Bo3aeiicTBrE 2JIEKTPUYECKUX U MATHUTHBIX TOJIEH Ha TOPHBIE OPOJIBI.

18.Mexanuka pa3pyuieHus TOPHBIX MOpo. Teopuu MpoYHOCTH.

19.CBoiicTBa MaCCMBOB TOPHBIX TTOPOI.

20.MeTo1bl UCCeIOBAaHUSI CBOMCTB FTOPHBIX MOPOJ] B HATYPHBIX YCIOBHUSIX.

OcHoBHBbIE TPeOOBaHUA K CO/leP:KaHUIO pedepaTa
CTyaeHT JOJKEH HCIOJIh30BaTh TOJBKO T€ MaTepHalibl (HAy4dHBIE CTaThH,
MOHOTpaduu, MOCOOMSA), KOTOPhIE HMMEIOT IMPSIMOE OTHOIICHHE K H30paHHOM UM

teme. He AOIMYCKAIOTCA  OTCTPAHCHHLIC  PACCYXKIACHHA, HC CBA3AHHBIC C



a”Hanu3upyemon npobnemoi. Cozaepxanue pedepata JOHKHO OBITh KOHKPETHBIM,
UCCIIE0BAThCS JOJIKHA TOJIBKO OJIHAa IpobisieMa (JIOMYyCKAeTCs HECKOJBKO, TOJBKO
€CJIM OHU B3aUMOCBs3aHbl). CTyA€HTY HEOOXOAMMO CTPOrO MPHUIEPKUBATHCS JJOTUKH
U3JI0’KEHUs (HA4aTh C OINpPENEJCHUS M aHaliu3a MOHITUM, NMEPEeHTH K IOCTaHOBKE
npo0JsieMbl, MPOaHAIM3UPOBATh MYTH €€ PEUICHHs U CJeNaTh COOTBETCTBYIOIIHNE
BbIBOJIbI). Pedepar nmomkeH 3akaHUMBaThCS BHIBEJICHHEM BBHIBOJIOB IO TEME.

ITo cBoelt cmpykmype pedepar COCTOUT U3:

1. TuryneHOrO JICTA;

2.BBenenust, rae CTyAEHT (pOpMyIHpyeT npodieMy, MoAIexkallylo aHalInu3y U
VICCJIEIOBAHMIO;

3.OCHOBHOI'0O TE€KCTa, B KOTOPOM IOCJIE€I0BATEIbHO PACKpbIBAETCs M30paHHas
TemMa. B oriaMuue ot KypcoBoil paboThl, OCHOBHOM TEKCT pedepara Hpeanosaraet
pasznenenue Ha 2-3 maparpada 0e3 BwiaesieHHs riaB. [Ipu HE0OXOIUMOCTH TEKCT
pedepara MOXKET JOMOJNHATHCA WILIIOCTPALUAMU, TaOIULaMU, rpapuKaMu, HO UMHU
HE CIEeayeT "MmeperpyKarb" TEKCT;

4.3akitoueHusi, TI€ CTYACHT (GOPMYIUPYET BBIBOJBI, CIEIAaHHbIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criicka uCroap30BaHHOM JIUTEPATYPhl. B TaHHOM CIIMCKE yKa3bIBAKOTCS Kak
T€ UCTOYHUKH, HA KOTOPBIE CChUIAECTCS CTYIEHT IpPH MOATOTOBKE pedepara, Tak U
UHbIE, KOTOpbIE OBUIM M3YYEeHBl UM IPU NOJArOTOBKE pedepaTa.

O6neM pedepara coctaBngeT 10-15 cTpaHuUIl MalIMHOMUCHOTO TEKCTa, HO B

J1000M clilydae He TOJDKEH MPEBBImAaTh 15 cTpaHuil.



ITpunoxenne 2

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAITHN
(enepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHuUs

«JlanbHeBOCTOYHBIN (eaepaibHbIii YHUBEPCUTET»
(IABDY)

NHXEHEPHAS IIKOJIA

®OHJ OHUEHOYHbBIX CPEJACTB
no JucHuIInHe «®U3uKa ropHbIX NOPoa»
Hanpagienue noaroroBku 21.05.04 «I"'opHoe aesio»

crnenuanuzanus «lllaxTHoe 1 MoA3eMHOE CTPOUTEIIHLCTBOY
®opmMa NOATOTOBKH OYHAA
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IMacnopr ®oHIA OLEHOYHBIX CPEACTB
AUCHUILUINHBI «DU3MKA TOPHBIX MOPOI»

Koa n ¢popmynnpoBka KoMIeTeHIINH Jrtansl GOPMUPOBAHHS KOMIIETCHIHH
OIIK-4 — '0TOBHOCTb C €CTECTBEHHOHAYYHBIX CrpoeHue, XUMHUECKUI 1 MHHEPAJIbHBIN COCTaB
MO3ULUI OLIEHUBATh CTPOEHHE, XUMHUECKUIl U 3nact 3eMHOI KOpBI, PU3NKO-XUMHYECKHUE,
MHUHEPAIBHBIH COCTaB 36MHOU KOPHI, neTporpauuecKre U TeHETHIECKUE KIaccu(puKanum
MOP(]OIIOTHYECKNE OCOOCHHOCTH U TCHETHYECKHE TOPHBIX TIOPO/I.
THITBI MECTOPOXKICHUH TBEPABIX MOJIE3HBIX Vieer OmnpenensaTb GU3NKO-TEXHUUECKHE TTapaMETPhI
MCKOIIAEMBIX IPH PELICHUH 33124 110 TOPHBIX TIOPO/I.
panroHaJIbHOMY U KOMIIJICKCHOMY OCBOCHMIO OOuWMy IPUHIUIIAMH BIUSHHS MUHEPAILHOTO
reopeCcypCHOro noTeHiuraiza Heap. Brazeer COCTaBa U CTPOEHUS HAa CBOMCTBA F'OPHBIX IOPOA U
OCHOBHBIMH MPaBHJIAMU H3Y9EHUS (HH3HKO-
TEXHUYECKHUX CBOMCTB.
OIIK-9 — Biagenue MetoaMu aHalin3a, 3HaHUEM Bo3szeiicTBue BHENTHHUX (DU3HMUECKUX MOJIEH Ha
3aKOHOMEPHOCTEH MOBEACHUS U yIIPaBICHUS 3Haer CBOMCTBA FOPHBIX OPOJ U METOABI YIIPABICHUS
CBOMCTBaMH FOPHBIX IOPOJ U COCTOSHHEM CBOMCTBaMU U COCTOSIHHEM MacCHBa.
MaccCHBa B Ipolieccax 100bI41 1 nepepaboTKu O1eHUTh MEXaHUYECKOE COCTOSHIE MacCHBa TOPHBIX
TBépHLIX TIOJIC3HBIX UCKOMMAECMBIX, a TaKXKC IIpU VYmMmeet Topoa, BLI6paTI) METOABI YIIPAaBJICHUA 3TUM
CTPOUTENIBCTBE U AKCIUTyaTaIlMH MOJ3EMHBIX COCTOSIHUEM.
COOPYIKEHHH. Briaxeer Meronamu BO3AEUCTBHS HA CBOMCTBA FOPHBIX IIOPOJ
U YIPaBJICHUS COCTOSHIEM MacCHBa.
KonTponmpyembie pa3aersy/TeMp Komp! 1 sTarns! popMupoBaHAs OreHOUHbIE CpesICTBA
JCLITLTMHBL KOMITETEHLINI Texyriit IpomexyTounas
Ne KOHTPOJIb arTecTalys
/i
3Haer YO-1
MuHepaitbl ¥ TOpHBIE TIOPOIbL. OIIK 4 Ymeer YO-1
1 OO01Me CBeICHHS O (PHU3UKO- Braneer YO-1 Dk3aMeH
TEXHHYECKHX MTapaMeTpax TOPHBIX 3Haer YO-1 (Bompockt 1,2, 3)
1opoz OIIK 9 Ymeer YO-1
Bmageer YO-1
3Haer YO-1
OCHOBHBIE MOHSITHS MEXaHHKH OIK 4 Ymeer YO-1 DK3aMeH
5 TOPHBIX TIOPOJI. MeTojIbI Brnaneer VO-1 (Bompocki 4, 5, 6,7, 8,9,
OTpeIeNeHNsI MEXaHUIECKUX 3Haer YO-1,I1P-4 11,12,13, 14,15, 16, 17,
CBOMCTB TOPHBIX TIOPOJT OIIK 9 YMeer YO-1, ITP-4 18,19)
Bnangeer YO-1,I1P-4
3Haer YO-1
OIIK 4 Ymeer YO-1
3 TerioBble CBOHCTBA FOPHBIX OO Buanect Yo-1 drcsaven
3Haer YO-1 (Bompockt 20, 21,22, 23)
OIIK 9 Ymeer YO-1
Bnageer VO-1
3Haer YO-1
OIK 4 Ymeer YO-1
i OK3amMeH
4 OneKTpOMarHUTHBIE CBOMCTBA Bmazgeer YO-1 (Borpocs 24, 25, 26, 27,
TOPHBIX TIOPO]T 3Haer YO-1,11P-4 28,29,31, 32)
OIIK 9 Vmeer VO-1, P-4 e
Bnageer YO-1,I1P-4
3Haer YO-1
OIK 4 Ymeer YO-1
i OK3amMeH
5 Bo3;1encnavne BHEITHNX (PH3UYECKIX Bmazgeer YO-1 (sorpocsi 33, 34, 35, 36,
TIOJIeH Ha TOPHBIE TIOPOJIbI 3Haer YO-1,11P-4 37,38, 39, 40)
OIIK 9 Vmeer VO-1,1P-4 R
Brnazeer YVO-1,I1P-4




6 I'opHOTEXHIYECKHE TApaMETPBI
TOPHBIX TIOPOJ

DK3aMeH

(Bompochl 43,44, 45, 46,

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

53)

3naer YVO-1

OIlK 4 Vmeer VO-1
Bnageer VYO-1

3Haer VO-1

OIIK 9 Vmeer YO-1
Bnapgeer VO-1

IlIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUMI

Kon u ¢popmynupoBka

Oransl GOpMUPOBAHUS KOMIIETEHIINU

KPHUTEPUH

IMOKa3aTciin

KOMITCTEHIINU
OIIK-4 — I'oToBHOCTB € 3HaeT CtpoeHre, XUMUYECKHHA 1 |3HAHME 110 CTPOEHHIO, XU- |CII0COOHOCTH UCTIOIH30BaTh
€CTECTBEHHOHAYYHBIX (ToporoBEIi |MUHEPAJIBHBIA COCTaB MHUYECKOMY M MUHEpaJlb- |3HAHUS [0 CTPOSHHUIO, XMMH-
TO3UIMH OIICHUBATh YPOBEHB) 3eMHOI1 KOpBI, (pr3uKo- HOMY COCTaBY 3€MHOU YECKOMY U MUHEPATbHOMY
CTPOCHHE, XUMUUCCKUN U XHMHUYECKHE, KOpPBI, PU3NKO-XUMHYEC- |COCTaBY 36MHOH KOPBI, (H-
MHHEPAJIBHBII COCTaB 3eMHOU nerporpaduieckue u KHM, IETPOTPA(YUIECKIM  |3UKO-XUMUIECKUM, IIETPO-
KOpBI, MOP(OJIOTHYECKHE TCHETHYECKHUE Y TCHETHYECKNM KJIacCH-  |Tpa)MuecKuM M TeHeTHIeC-
0COOCHHOCTH ¥ TCHETHIECKHUE KIIacCU(pUKAIK TOPHBIX (UKanUsAM TOPHBIX TTOPOJ |KUM KJIacCH(HUKALUAM IPH
THITBI MECTOPOXKICHUH TIOPOJ. pa3paboTKe MECTOPOKACHUN
TBép[[I)IX TIOJIC3HBIX ITOJIC3HBIX MCKOITIACMBbIX
UCKOIIa€MBbIX IIPH PELUICHUH  |[yMeeT Omnpenensts GU3MKo- VYmenue onpenensats Gpu- |CrHocoOHOCTH onpeneniTh
3aJa4 [0 PalOHANILHOMY U |(IPOJBHHYT |TEXHUYECKHE ITapaMeTphl 3MKO-TEXHHYECKHUE Mapa- |(PU3HKO-TEXHHUYECKUE
KOMIUIEKCHOMY OCBOEHUIO BIN) TOPHBIX TTOPOA. METpPHI TOPHBIX NOPOJI, He- [TapaMeTphl TOPHBIX MTOPOT
reopecypCcHOro NoTeHIHaIa 00XOMMBIE JUIS PEleHHs |ITpU pa3paboTke
HCIP. KOHKPCTHBIX 3aJ1a4 110 MECTOPOKACHUM MTOJIE3HBIX
pauKroHaIbHOMY U HCKOIIa€MBIX
KOMIUIEKCHOMY OCBOCHHIO
MECTOPOXKIECHUI
BIIafieeT OO0muMH TPUHIUITAME Bnanenne meromukamn  |CiocoOHOCTH BBITIOTHSATD
(BBICOKMI) |BIMSHUS MUHEPATIBHOTO WCCIICIOBAHMS BIUSIHAS  |MCCIICAOBAHUS 10 CBOHCTBAM
COCTaBa M CTPOCHUS Ha MHHEPAIBHOTO COCTaBa M |TOPHBIX MTOPOA B
CBOMCTBA FOPHBIX IOPOA M |CTPOEHHE TOPHBIX MOPOJ]  |1a00paTOPHBIX M HAYYHBIX
OCHOBHBIMU IIpaBUIaMHU Ha MX CBOMCTBA, OCHOBHBI- |yCIOBHSIX TIPH pa3zpaboTke
N3Yy4YCHUA (bI/I3I/IKO- MU METOJJaMHU U3YUCHUA MeCTOpO)KI[eHI/Iﬁ TIIOJIC3HBIX
TEXHUUECKUX CBOMCTB. (I)I/I3I/IKO-TGXHI/I‘IGCKI/IX HCKOIIaCMBIX
apaMeTpoB
OIIK-9 — Bnanenue 3HaeT Bozpaeiicteue BHemHMX Gu- |(3HaHME 3aKOHOMEpHOCTEH |CIIOCOOHOCTD HUCTIONB30BaTh
MCTOJaMH aHaJIu3a, 3SHAHUCM (HOpOI‘OBBIﬁ 3UYECKUX T0JICH Ha CBOMCTBA MOBEACHUA U YIIPABJICHUA |3aKOHOMCPHOCTU OBCICHUA
SaKOHOMepHOCTeﬁ IOBCACHUA ypOBeHI)) TOPHBIX MOPOA U METOJbI CBOMCTBAMHU TOPHBIX I10- " yIIpaBJICHUA CBOMCTBAMHU

Y yIIpaBJIEHUs CBOMCTBaAMH
TOPHBIX OPOJ U COCTOSIHUEM
MaccHBa B IPOIECCcax TOOBIYU
U iepepaboTKH TBEPIBIX
TMOJIE3HBIX UCKONIAEMBIX, a
TaK)Xe IIPHU CTPOUTENBCTBE U
OKCIUTyaTaliuy MOJA3€MHbBIX
COOpYKEHUH.

YIpaBJICHUA CBOICTBAaMH U
COCTOAHHUEM MaCCHBaA.

POl ¥ COCTOSIHUEM MacCCH-
Ba B TIpOIIECCE JOOBIYH U
mepepaboTKA TBEPABIX
MOJIE3HBIX HCKOIAEMBbIX

TOPHBIX IOPOJ U
COCTOSIHHEM MaccHBa IpH
pa3paboTKe MECTOPOKAECHUH
TI0JIE3HBIX HCKOMIAEMBIX

yMmeeT OLIEHUTHh MEXaHHYECKOE VMeHHe BBIIOIHATh CriocoOHOCTE BBIOpATH

(TIpOIBUHYT |COCTOSIHIE MAaCCHBA TOPHBIX |HCCIIECIOBAHUS 110 METOJIBI YIIPaBICHUS

13179 TTOPO/I, BEIOPATh METOBI YIIPaBJICHUIO CBOHCTBAMHU |CBOMCTBAMU TOPHBIX IOPO
YIPaBJIEHUSA DTUM TOPHBIX MOPOJ U M COCTOSIHUEM MacCHBa IIpU
COCTOSIHUEM. COCTOSIHUEM MacCHBa B pa3paboTke MECTOPOKACHUN

HaTypme yCJ'lOBI/IHX
BJajJieeT MeTtonamu Bo3ecTBUS Ha |Bnanenue meronamu Cr1ocoOHOCTH UCIIOIB30BATH
(BBICOKMIA) |CBOWCTBA TOPHBIX IOPOA U |yIIPABICHHUS CBOMCTBAMH  |pa3JIMYHBIC METO/IBI

YIPaBJIEHUS] COCTOSIHUEM
MaccuBa.

TOPHBIX IOPOJ U
COCTOSIHUEM MAacCHBa

YIpaBJIEHUS] CBOMCTBAMHU
TOPHBIX IIOPOJ U
YIPAaBJIEHUS COCTOSIHUEM
MaccuBa Ipu pa3paboTke
MECTOPOXKJIECHUN MOJIE3HBIX
HCKOIIAEMBIX.




MeTtoanyeckue peKoMeHAalUH, ONPeIessIoIue NPoueaypbl OlleHMBAHUSA
pe3yJbTATOB OCBOEHHS JUCHUILTUHBI

Texkymass arrecranusi CTyAeHTOB. Texkymas arrecrauus CTYIAEHTOB IO
nucuuiuiiHe « OU3uKa rOpHBIX MOPOA» MPOBOJAUTCA B COOTBETCTBUU C JIOKAIBHBIMHU
HOpMAaTUBHBIMH akTamMu JIBDVY u sBnsercs 00s13aTeabHOM.

Tekymiass arrectanusi MPOBOAUTCS B (POpME KOHTPOIBHBIX MEPOMPUITHIA
3alUThI Ja0OPaTOPHBIX PadOT U MPOMEKYTOYHOTO TECTUPOBAHMS IO OLECHUBAHUIO
(bakTHUeCKUX pe3ybTaTOB OOYYEHHS CTYJEHTOB W OCYIIECTBISICTCA BEAYIIUM
MpENnoAaBaTeIeM.

OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

e yyeOHas JUCUUIUIMHA (AaKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTH
BBITIOJIHEHNS PA3JIMYHBIX BUJIOB 33JaHUM, MOCEIMIAEMOCTh BCEX BUIOB 3aHATHU IO
aTTeCTYEMOM AUCLUILIAHE).

OcymecTBiseTcsl MyTeM KOHTPOJIS IMOCEIaeMOCTH, NMPOBEPKU KOHCIIEKTOB M
OTYETOB 10 JJAOOPATOPHBIM paboTaM;

® CTEIICHb YCBOCHUS TEOPETUUECKUX 3HAHUMU.

Bb160pouHbIil OMPOC MO TEMaM JIEKIIMOHHBIX U 1a00paTOPHBIX 3aHATHH;

® YPOBEHb OBJIAJACHUS NPAKTUUYECKUMH YMEHUSIMU M HaBBIKAMU IO BCEM BUJAM
y4eOHOM padOoThI;

CobecenoBaHue Mpy MpUEME BBITIOJHEHHBIX J1a0OpaTOPHBIX padoT;

® pe3yJbTaThl CAMOCTOSATEIBLHOM PaOOTHI.

TecTupoBaHue MO0 OCHOBHBIM pa3jieiaM JUCLMILIUHBI, IPOBEpKa pedepaTos.

IIpomexyTroyHnasi arrecrauusi CryAeHTOB. [Ipomexyrounas arrecranus
CTYZIEHTOB IO AucHUIUIMHE «lllaxTHOE M MOA3EMHOE CTPOUTENBCTBO» IMPOBOAUTCS B
COOTBETCTBHUM C JIOKAIBHBIMA HOpPMAaTUBHbIMU akTamu JIBOY wu sBugercs
00513aTeIHbHOM.

B kayecTtBe MNPOMEKYTOYHOIO KOHTPOJIA II0 JUCHUIUIMHE IIPEAYCMOTPEH
9K3aMeH, KOTOPBIA MPOBOJUTCS B YCTHOM (popme (YCTHBIN onpoc B ¢GopMe OTBETOB
Ha BOIPOCHI 3K3aMEHAI[MOHHBIX OUIIETOB).

Onenka Kpurepuii Onucanue KpuTepust
OTiuaHO 100-85 OTBeT MOKa3bIBACT MIPOYHBIC 3HAHUS OCHOBHBIX IIPOIIECCOB
6asioB n3y4aeMoH NpeaMeTHOH 00iacTu, oTiu4aeTcs IIyOnHOH n

MOJTHOTOW PACKPBITHS TEMBI; BIAJICHUE TEPMHUHOJIOTHUYCCKUM
amnmapaToM; YMEHHE OOBSACHATH CYIHOCTb, SIBICHUMN, IPOIECCOB,
COOBITHIA, J€1aTh BLIBOALI U 0000IIEHMS], 1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOANTE MPUMEPHI; CBOOOIHOE
BJIa[ICHIE MOHOJIOTHYECKON PEUYBI0, JOTHYHOCTD U
MOCJIeI0BATEILHOCTh OTBETA; YMEHUE MPHUBOIUTH IPUMEPHI
COBPEMEHHBIX MPO0JIeM U3ydaeMoi 00IacTy.

Xoporio 85-76 OTtBeT, 00HAPY>KUBAIOIIHNN TPOYHBIE 3HAHUS OCHOBHBIX TPOIECCOB
GayoB M3y4aeMoi MpeMETHON 001aCTH, OTINYAETCS TITyOHHOH 1
MOJIHOTOW PACKPBITHSI TEMbI; BIAACHUE TEPMHUHOJIOT HUSCKUM
amnmapaTroM; YMEHHE OOBACHATH CYITHOCTb, SIBJICHUMN, TPOIECCOB,
COOBITHIA, IeTaTh BHIBOABI H 0000IICHUS, 1aBaTh
apryMeHTHPOBaHHBIC OTBETHI, IPHBOJINUTH IPUMEPHI; CBOOOTHOE
BJIaJICHIEC MOHOJIOTHYECKOH PEUbI0, JOTHIHOCTh U




IOCJICAOBATCIIPHOCTh OTBETA. I[OHyCKaeTCﬂ OJHa - IBC HCTOYHOCTHU

B OTBETE.
Y 10BIIETBOPUTEITHHO 75-61 OrneHnBaeTCs OTBET, CBUICTEIHCTBYIONINN B OCHOBHOM O 3HAaHWUHU
6amn MIPOIIECCOB M3ydaeMOH IPeAMETHOH 00JIaCTH, OTIINIATOIIHHCS

HEIOCTATOYHOM ITyOWHOW M ITOJTHOTOW PACKPBITHS TEMBI; 3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPHH; 1200 c(hOPMHUPOBAHHBIMHI HaBBIKAMHU
aHaJIM3a SIBICHNH, IPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM J1aBaTh
apryMeHTHPOBaHHBIE OTBETHI U MPUBOIUTH IPUMEPHI; HEJOCTATOUHO
CBOOOJIHBIM BJIQJICHUEM MOHOJIOTHYECKOH Peublo, IOTHYHOCTBIO U
MOCJIE/IOBATENLHOCTBIO OTBETa. JlomyckaeTcss HECKOJIbKO OMIMOOK B
COJIEpXKAHUU OTBETA; HEYMEHHE IPUBECTH NPUMEP PA3BUTUSA
CUTYyallUH, IPOBECTH CBA3b C APYTMMHU acleKTaMH U3ydaeMon

obnactu.
HeynosnerBopurensHO 60-50 OtBet, 00OHAPYKUBAIOIINIT HE3HAHUE MTPOIIECCOB H3yIaeMOM
OamroB MIPEIMETHON O0NACTH, OTIMYAIOIINICS HETITyOOKHM pacCKPBITHEM

TEMBI; He3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(OpPMHUPOBAHHBIMI HABBIKAMH aHAJI3a SBICHHUH, IIPOIIECCOB;
HEYMEHHEM J1aBaTh ApPTYMEHTUPOBAHHBIE OTBETHI, CIIA0BIM
BJIa[ICHIEM MOHOJIOTHYECKON PEUbI0, OTCYTCTBHUEM JIOTHYHOCTH H
MocJIeI0BaTeIbHOCTHU. JlOMyCKaroTCs cephe3Hble OMMOKH B
COJICp)KaHNHU OTBETA; HE3HAHUE COBPEMEHHOMN MPOOIEMATHKH
n3ydaemMoi 06J1acTH.

OneHo4vHbIe cpeacrea nJjs l'[pOMe)KyTO‘IHOﬁ arrecranmmmu
HpOMC}KYTOLIHaﬂ aTTcCTalu:A IIPOBOIUTCS B (bopMe YCTHOTI'O 3K3aMCHa.

BOHpOCLI K 3K3aMEHy

1. [ToponooOpa3yromine MUHEpabl, TOPHBIE TOPO/IBL.

2. CTpyKTypHBIE€ CBOMCTBA TOPHBIX MTOPO/I.

3. Knaccuduxamms pusznko-TeXHHUECKUX MapamMeTpoB mopoa. bazoeie ¢usnko-
TEXHUYECKUE CBOMCTBA U NTapaMETPhI IOPOJI.

4. OCHOBHbBIEC TOHATUSI MEXaHUKU TOpHBIX nopoi. Hanpsbkenus, nedopmanum,
yIPYyrocTh, MIACTUYHOCTb, MOAYJIb YIPYTOCTH, MOAYJb Aeopmaniru, Ko3hHUInueHT
Ilyaccona.

5. [on3yuecTtp U penakcanusi TOPHBIX TOPOJ.

6. [Ipounocts ropueix nmopoa. Ilpeaensl MPOYHOCTH Ha CKaTUE, PACTSIKEHUE,
C/IBUT.

7.  Kosdpouuument kpemoctu TropHbIX Topoa 1o  IIpoToabsikOHOBY.
Knaccudukanus TOpHbIX TOPOA 1O KPETIOCTH.

8. Teopuu npounoctu. Teopust npounoctu Kynona-Mopa. [laciopt npodyHoctu

TOPHBIX MOPO/I.



9. Mexannueckue CBOMCTBAa MacCUBa MOPOJI.

10. Ynpyrue koyie0aHus M aKyCTUYECKHE TTapaMeTPhl TTOPOI.

11. MeToasl onpeaesieHus] TPOYHOCTHBIX M JAe(OPMAIIMOHHBIX XapaKTEPUCTHUK
TOPHBIX OPOJ MPU OJAHOOCHOM HANPSKEHHOM COCTOSIHUH.

12. DxcnepuMeHTalbHBIE METOABl OIpeAeNeHUs] TMpeAena MPOYHOCTH Ha
OJIHOOCHOE CXKaTHe.

13. Onpenenenue npeaena NPOYHOCTH MTPU OJJHOOCHOM PACTSHKCHHH.

14. Metoasl onpeaeneHust 1e(hOpMalMOHHBIX XapaKTEPUCTUK TOPHBIX MOPOJI.

15. TIpo4yHOCTH TOpPHBIX MOPOJ TpU OOBEMHOM HAMPSHKEHHOM COCTOSHUU.
[TaciopT MPOYHOCTHU TOPHOU MOPOJIBL.

16. MeTo/b1 onpeieNieHrs MacOPTOB MPOYHOCTH TOPHBIX MTOPOJ.

17. Peonoruueckue cBoicTBa ropHbix nopoj. [lonsydects u penakcarus. Meton
1 000pyOBaHUE JJIS UCTIBITAHUN HA OJTHOOCHYIO MOJI3Yy4€ECTb.

18. Metona 1 06opya0BaHKE JIJIsl UCIIBITAHUM Ha 00BEMHYIO MOJI3Y4ECTh.

19. Metoauka U o0opyAOBaHHUE JJIsl UCIBITAHUN TOPHBIX MOPOJ Ha OOKOBOIA
pacnop.

20. TemnoBble cBoiicTBa TOpHBIX MOpPOA. DOHOHHBIA THUI TEIIONPOBOAHOCTH
TOPHBIX TTOPOJI.

21. Y aenpHas TEIIIOEMKOCTD, KO (PHUITMEHT TEMIOMPOBOIHOCTH TOPHBIX TIOPOI,
TEMIIEPaTypONPOBOJHOCTh,  TeIionepenada, Kod(PQUIMEHTH  JTUHEHHOTO U
00BEMHOTO TEMJIOBOIO PACHIUPEHHUS.

22. TennoBble CBOMCTBA MAaCCUBOB TOPHBIX MOPOJ.

23. TemioBoe pacuimpeHrue rOPHBIX TOPOSI.

24. Tlonspuzanusi TOPHBIX MOPOJI, BUIbI, OCOOEHHOCTH.

25. Jlupnexktpudeckas IPpOHUIIAEMOCTh TOPHBIX TTOPO/I.

26. OcoOble ciryyau MoJsipu3alid MUHEPATIOB U MTOPO/I.

27. DIEeKTpPONpPOBOJHOCTh TOPHBIX MOpoA. I[IpoBOJHUKH, MONTYNPOBOJHUKH,
JIUBJIEKTPUKU, OCHOBHBIE PA3IUUUSL.

28. lnanekrpudueckue moTepu.



29. EcTeCTBEHHBIE IEKTPUUECKUE U MATHUTHBIE 1TOJIs1. MarHUTHOE noJie 3eMJIn.

30. PannoakTUBHOCTh TOPHBIX MOPOJI, BO3AECHCTBUE U3TyUYCHUI.

31. MaruutHble CBOMCTBA TOPHBIX MoOpoA. Hanpsxk€HHOCTP W HMHAYKUUA
MarHuTHOTO MOJs. J{MaMarHuTHbIE, MapaMarHUTHbIE W (EeppOMarHUTHBIE TOPHbBIE
OPOBI.

32. PacnpocTtpaHeHME DJIEKTPOMAarHWTHBIX BOJH. YpaBHEHHMs Makcseia,
CKOPOCTh pACHpPOCTPAaHEHHS] B PA3JIMYHBIX CpEax, BOJHOBOE CONPOTHUBIICHUE,
KO3 PUITHEHT OTpakeHUS ¥ TPEITOMIICHHSI.

33. Bo3znelicTBue BHEIMIHUX (PU3WYECKUX MOJIEW Ha TOpHbIE MOpojabl. BrusHue
BJIal'M HAa MEXAHWYECKHUE, TEIUIOBBIC, DJIEKTPUUYECKHE U JIPYTHE CBOMCTBA TOPHBIX
HOPOJ.

34. BnusHue BHEIIHMX (QU3MYECKUX MOJEH Ha TOpHbIE MOpoAabl. BiusHue
JABJICHUSI HA MEXaHUYECKHUE, TEIJIOBBIEC, 3JIEKTPUUYECKHUE CBOMICTBA, HA CKOPOCTh
pacnpocTpaHeHue yIPyTrUx BOJH.

35. TepMuueckue HaIpsHKEHUS B IOPOJIAX.

36. Bo3aencTBrue 3IEKTPUYECKOTO M MArHUTHOTO IOJIEW HAa TOPHBIE TOPOBI.
Harpes nopo, naMeHeHre NpoOYHOCTH, TETUIOBON U AJIEKTPUUECKHUI MPOOOH.

37. BnusitHuEe TEIUIOBOIO MOJII HA MEXAHWYECKHE CBOMCTBA TOPHBIX IOPOJ.
Tepmoxumuueckue U (pu3nvYecKre MpeBpalieHus B TOPHbIX NOPOAAX.

38. BiusiHMe TEmI0BOTO MOJIs Ha TEIJIOBbIE CBOWCTBA TOPHBIX MOPOJ.

39. BozneiictBue ynpyrux KojiebaHuili Ha TOpHBIE mopoabl. KaButanus,
JUCIIepranys, Aera3anus, TAKCOTPOIIHS.

40. BimsiHHE TEIMJIOBOTO MOJIS HA 3JIEKTPOMAarHUTHBIE CBOMCTBA MTOPOJ.

41. Knaccudukamusi TOpHOTEXHOJOTMYECKUX TTapaMeTPOB MTOPO/I.

42. TBEpAOCTD, BA3KOCTh, IPOOMMOCTh U a0Pa3UBHOCTH TTOPOI.

43. 'OpHOTEXHOJIOTMYECKUE TapAMETPhI PhIXJIBIX U CBSI3aHHBIX MOPOJI.

44, TexHOTOTUYECKUE TTapaMeTPhbl KAMEHHBIX M OYPBIX YIJICH.

45. Knaccudukaiusi TeXHOJIOTMYECKUX BUAOB Pa3pyLICHHBIX M Pa3IpOOJI€HHBIX

TIOPO/I.



46. Kiaccupukauus CKaldbHBIX M IOJYCKAJIbHBIX IIOPOJ IO CTEHNEHU
TPEIMHOBATOCTH.

477. KpenocTs NOpoJ U MOKa3aTeNb TPYIHOCTH UX pa3pyLICHHUS

48. Mexanuueckoe 0ypenue nopoa. Kinaccugukanus nopos no 0ypuMocTH.

49. Bypenue nopoj; TEPMUYECKUM METOIOM.

50. DnexkTpoTepMHUECKHE M AJIEKTPUYECKHE CHOCOOBI pa3pylIeHHs TOPHBIX
HIOPOA.

51. KoMOMHUPOBAaHHBIE METO/IBI PAa3pPyLIEHUS TOPHBIX TOPOJ.

52. Kinaccugukanus ropHbIX IOPOJ 1O B3phIBAEMOCTH.

53. I[pO6JIeHI/Ie N U3MCJIIBYCHUC IT0JIC3HOT'O UCKOIIACMOI'O ITOCJIC M3BJICUCHU .

Oo6pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa MO AUCHUIINHE

MUHUCTEPCTBO HAYKU U BBICIHEI'O
OBPA30BAHUSA POCCUNCKOU ®ENEPAIIN
(eneparbHOE TOCYJapCTBEHHOE aBTOHOMHOE

B °y 00pa3oBaTeIbHOE YUPEKIACHUE
BBICIIETO 00Pa30BaHUs

W «JlanbHeBOCTOUHBIN (eaepaabHbIi
YHUBEPCHUTET YHHUBEpPCHTET)

Kagenpa 'opHoro nena n KomriekcHoro
ocBoenwust reopecypcos (I'/IluKOI'P)

2019/2020 yueOHbIii ToT OCEHHUH ceMecTp

JDK3aMeHAUMOHHBIN Omaer Ne 1
1o Pu3nKa ropHLIX OPOJI

1. OcHOBHBIEC HOHATHUS MEXaHUKH TOPHBIX ITOPOA.

2. IIpodHOCTH TOpHBIX TOPOA TPH OOBEMHOM HANMPsDKEHHOM coctostHuU. [lacmopt
IIPOYHOCTU TOPHOU ITOPOJIBI.

3aB. xadeapoi

DK3aMeHaTop




OueHouHbIe cpeAcTBA AJsl TEKYyLel aTTecTalun

[Io pe3ynbpraTaM HM3y4eHMsS Pa3AeiaOB AUCLHUILUIMHBI ITPOBOAMTCS, TECTUPOBA-
HUE, MpPEICTaBIsIoNlee COOO0M CHCTEMY CTaHAApTU3UPOBAHHBIX 3aJlaHUM, I03BO-
JAOIIYI0 aBTOMAaTU3UPOBATh IMPOLEAYPY H3MEPEHUS YpPOBHS 3HAHUM W YMEHUU

oOyyJaromerocs.

Kpurepnit Orncanne KpUTepus

OTBeT MOKa3bIBaET ITyOOKOE M CHCTEMATHIECKOE 3HAHUE BCETO MPOrpaMM-
HOT'O MaTepuaia i CTPYKTYPbl KOHKPETHOTO BOIIPOCA, a TAK)KE OCHOBHOTO
coJiepKaHusl ¥ HOBAIMi JICKIIMOHHOT'O Kypca M0 CPaBHEHUIO C yUeOHOM JIH-
100-86 6amtoB Teparypoil. CTyIeHT IEMOHCTPUPYET OTYCTIUBOE U CBOOOIHOE BilaJICHUE
KOHIENTYaIbHO-TTOHSITUHHBIM allapaToM U TEPMUHOJIOTHEH COOTBETCT-
BYIOLIEH HAy4HOU 001acTH. 3HaHKE OCHOBHOM JIUTEPATYPhl U 3HAKOMCTBO C
JIOTIIOJIHUTENBHO PEKOMEHAOBAHHOMN JIUTEPATYPOI.

3HaHUe y3JI0BBIX IPO0IEeM MPOrpaMMBI H OCHOBHOTO COJCP)KaHUsI JICKIIMOH-
HOT'0 Kypca; HCIOJIb30BaHNE HAyYHO-IIOHATUIHOIO anmnapara 1 TEPMHHOJIOTUH
yueOHOM AMCLUIINHBI, 3HAHUE BKHEHIINX PadOT U3 CIIMCKA PEKOMEH-
JIOBAHHOM JINTEPATYPBL.

85-76 6aiuioB

@parMeHTapHble, IOBEPXHOCTHBIC 3HAHMSI BAXKHEHUIINX Pa3/eJI0B IPOrpaMMBbl
U COZIep>KaHMs JIEKLIMOHHOTO Kypca; 3aTpyIHEHHUS C UCIIOJIb30BaHUEM Hay4YHO-
75-61 Gamn MOHATUHHOTO armnapara ¥ TEPMUHOJIOTHN YIeOHOUW TUCIIUTUINHEI; HETIOTHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOM JIUTEPATYPOI; YACTUYHBIE 3aTPYAHECHMUS C
BBIIIOJIHEHHEM IIPEAYCMOTPEHHBIX IPOrpaMMO 3aaHUil.

Hesnanue, 1160 OTPBIBOYHOE NPEACTABICHNE O JAHHOI IIpo0iieMe B paMKax
60-50 6aiIoB y4eOHO-TIPOrpaMMHOI'0 MaTepraia; HeyMEeHUE UCTIONB30BaTh NOHSTHHHBIN
armapar.

TecToBbIC BONPOCHI IO TUCHUILINHE
«@Pu3UKa rOPHBIX MOPOI»

[Iporpamma coctoutr wu3 Habopa BOIPOCOB W OTBETOB K HuM. U3
MpPeIIaraéMbIX OTBETOB TOJBKO OJIUH SIBIISIETCS BEPHBIM, OTMETHTE €ro KaKUM-JTH00
3HaKoM (+, V, X, 0)

1. Kakme wu3 mnepeyMCJEHHBbIX BelIECTB OTHOCATCH K MOJE3HBIM
HCKONaeMbIM?

— IlpuponHble HEOPraHMYECKUE BEIIECTBA, HCIOJb3YEMbIE B HAPOJHOM
XO3SIMCTBE;

— MuHepanbHOE ChIPbE B €CTECTBEHHOM BHUJE WM MOCJIE COOTBETCTBYIOLIEH
00paboTKH;



— [IpupoaHble HEOpraHU4YECKHE U OPraHUYECKUE BEIIECTBA, JOObIBAEMbIE /1S
UX HCIIONB30BaHUS B cepe MaTepHalbHOTO MPOU3BOACTBA B €CTECTBEHHOM BHUJIE
WJIU TIOCJIE COOTBETCTBYIOIIEH 00paboTKHU.

2. YTo noHMMAETCH MOJ CTPYKTYPOH M TEKCTYPO FOPHBIX MOPOA?

— MuHepanbHbIN COCTAaB;

— XHMMMYECKUU COCTAaB;

— Crenenb CBSI3M MEXIy 4YacTHLIAMHU IOPOJbI, UX pa3Mepamu, (opmy u
B3aMMHBIM PaCIIOJIOKEHUEM;

— IIpOCTpaHCTBEHHYIO KPUCTAIINYECKYIO PELIETKY.

3. Kakue u3 [Ie(peKTOB KPHUCTAIMYECKON CTPYKTYPBI OTHOCATCHA K
00beMHBIM?

— TennoBbIe KOJICOAHHUS;

— BakaHcuu, aTOMBI BHEPEHMSI, ATOMBI [IPUMECH;

— Jlucnokanuu;

— HapyxHast MOBEpXHOCTh KpHUCTaJUIa, BHYTPEHHHUE IIOBEPXHOCTH TPELIUH
Y TI0D;

— I1opel, MyCTOTHI, TPELIUHBI.

4. TopHasi mopoJa INIOTHOCTBLIO 2,8 r/cM® uMeeT 001IyI0 IOPHCTOCTH 5 %o.
Omnpenenurs yaejabHbIN Bec.

— 2,66;

—27,94;

— 0,56.

5. Kakas Boja, Haxoasiliasici B TOPHBIX IMOPOAAX, Ha3bIBACTCH
XHMHYECKH CBA3AHHOM?

— Bopna TecHO coeMHEeHa MOJIEKYJIIPHBIMUA CHJIAMH MPUTSKEHUS C TBEPABIMU
YacTUIAMU NTOPOAbI, 00BOJIAKUBAS UX B BUJIE IUICHKH;

— Bopna, xoTopast Hapsiny ¢ ApyrMMH MOJIEKYJIAMH M MOHAMU BXOJUT B COCTaB
KPUCTAJUIMYECKOW PEIIETKH MUHEPAIIOB;

— Bopa, koTtopas B mopoaax yAep:KUBAETCA B MEJIKHUX IOPAX U: 3aNOJIHAIOIIAS
KPYIIHbIE MOPHI, CIIOCOOHAs MEPEABUTaThCSA B MOPOAAX MOJ AEUCTBUEM CHUJI TAKECTH
WU JABJICHUS.

6. HopmajibHble HANIPSIZKEHUS 3TO:

— Hanpspkenusi, 1eliCTBYIOIINE KacaTeNbHO K IUIOMAIKE S.

—  HanpsbxkeHnus, HampaBi€HHBbIE MEPNEHAUKYJSIPHO K paccMaTpUBaeMOM
IUIOIIAKE S.

7. Ko3ppuumeHT nNponoOpuUMOHAJIBHOCTH  MEKAY JACHCTBYHIUIUM
HOPMAJIBHBIM  HAMNpPSKEHHEM o0 (CKUMAKIIMM M PACTATMBAIIUM) H



COOTBETCTBYKOLIEH €My OTHOCHUTEJbHON NPOAOJbHOM ynpyrou aedopmanuei
HA3bIBAETCH:

— Moaynem ciBura;

— Koaddummentom Ilyaccona;

— Moaynem FOHra;

— MopyneM OJHOCTOPOHHETO CKAaTHS;

— Mojynem 00beMHOTO CHKATHUS.

8. IIpoaosibHbIC BOJIHBI PACTIPOCTPAHSIOTCSH:

— B TBepabIx Tenax;

— B razax;

— B xuakux cpenax;

— B mo6oii cpene.

9. KpenocThb ropHbIX MOPOJ - 3TO:

— ComnpoTuBIAEMOCTh TOPHOUM NOPOJIbI BHEPEHUIO B HEE NHCTPYMEHTA;

— ConpoTUBIIAEMOCTD MTOPOJ] T0OBIBAHUIO;

— CnocoOHOCTh TOPHOM MOPOJIbI COMPOTUBIISITHCS YAAPHOU Harpy3Ke.

10. KamyduieTHoe B3pbIBaHKE:

— Cnoco6 oTOOMKHN 0TOOMKHM OPO BO BPEMSI 100BIYY;

— B3peiBanue 3apsana 6e3 BbIOpoca MOPOABI JIsi CHATHSA HAIPSOKEHUS TpH
00prOe C TOPHBIMU yIapaMU U BEIOpOCaMUu;

— B3pbIBaHMEe HAKIIAIHBIX 3apsI0B ISl pa3pyIICHHS HETa0apUTOB.

11. Kakass M3 yKa3aHHBIX NOPOJ HMMeeT HAHUOOJBIIYH) KpPenocTb H3
nepevucjeHHbIX (o mkage M.M. IIporoabsikoHoBa)?

— Mpamop;

— bazansT;

— I'panur;

— Konrmowmepar.

12. Kak Ha3bIBaeTcsl CBOWCTBO TOPHBIX IMOPOJA BOCCTAHABJIMBATH
HCXOAHYI0 (hopMy M pa3Mepsbl NOCJIe CHATHA MEXAHUYECKON HATPY3KHU?

— Kpenocrs;

— YIIpyrocrs;

— I;macTU4HOCTS;

— Texky4decTs.

13. Kak Ha3piBaeTcssi KO3Q(UUMEHT TNPONOPUHMOHAIBLHOCTH MEXKIY
KacaTeJIbHbIMHU HANIPSZKEHUSIMU U ynpyroii fepopmanuu capura?

— Monyns nedopmaruu;

— Mopynsb FOnra;

— Koapdunuent Ilyaccona;



— Mopyns caBura.

14. Kakyo cnocoOHOCTh TOPHBIX TMOPOJA XAPAKTEPU3YIOT YHpyrue
cBoiicTBa?

— BoccTanaBnuBaTh HCXOIHYIO (hOPMY U pa3Mephl;

— Pa3pymarscs;

— YacTUYHO BOCCTAHABIMBATH UCXOAHYIO (POPMY U pa3Mephl;

— YacTU4HO pa3pyliaThCs.

15. Kaxk Ha3bIBAOTCA MHHEPaJbl, aTOMbl KOTOPBLIX 00J1aJ1a10T
MArHMTHBIM MOMEHTOM INPH OTCYTCTBMU MATHUTHOTO MOJIsl (OTHAKO, B 1€JIOM,
UX 00pa31bl B OTCYTCTBHH MOJIS HE HAMATHUY€HbI)?

— @eppOMarHuTHLIE;

— JlnamarHuTHbIE;

— Het npaBHIBHOTO OTBETA;

— [lapamarHuTHbIE.

16. YaejabHas TEMJI0€MKOCTh FOPHBIX MOPO/I 3aBUCHT OT:

— [InotHOCTH;

— TekcTypsl;

— MuHepanbHOro COCTaBa;

— CTpyKTYypBHI.

17. YUeM B 3HAYUTEJBHOH Mepe onpeaessieTcsi CoCOOHOCTL MUHEPAJIOB K
3JIEKTPUYECKO# mossipuzanumn?

— IlopucrocTsio;

— CumMeTpuren KpUCTaINIMYECKON CTPYKTYPBI;

— Y 1enbHBIM AJIEKTPUYECKUM CONTPOTUBIICHUEM;

— Bopoconepxxanuem.

18. K kakomMy M3 THIIOB BOJAbI OTHOCHTCS cjeaywomas (popMyaIuMpoOBKa:
"...yIep;KMBaeTcd B KANWLISAPaX, a TaKXKe COJEpP:KUTCI B  BHJeE
rPaBUTALMOHHON BOJAbI, 3aIOJHAKOLIEH KPYIHbIE OPbI U NEpPeIBUral0LIecs B
nopo/ie noji AecTBUEM CHJIbI TSKECTH WU JaBjaeHus ?"

— Ou3nYeCcKu CBsI3HAS BOJia M CBOOOHAS BOJIA;

— CBoOoj1Has BOJA;

— DuU3NYECKH CBSA3HAS BOJA;

— XMMHYECKHU CBsI3HAS BOJA.

19. Kakue U3 yka3aHHbIX MUHEPAJIOB OTHOCSATCH K (peppoMarHeTuxam?

— AmaTuT, IIaruokJas;

— MarseTur, MUppOTHH,;

— Kanbrur, kBapu;

— JlonomMut, XpOMMUT.



20. B kakoii cpege MOT'YyT pacipoCTPAHSThCS MoNepeYHble BOJTHbBI?

— B xxugkou;

— B xuakoit u TBEpION;

— B razoo0pa3Hoii;

— B tBepmon.

21. Kakme m3 yKa3aHHbBIX MHHEPAJIOB 00/1a1al0T AKTHUBHOI
PacTBOPUMOCTBIO?

— KopyHn, xpomur;

— KBapu, Tonas;

— OuBHH, MArHETHT;

— ["anuT, CUIIBBUH.

22. Kakue U3 yKa3aHHbIX MUHEPAJIOB OTHOCATCH K JMAMarHeTuKam?

— JIoJIOMUT, XpOMMT;

— JINMOHHUT, TUPOKCEH;

— Kanpuur, kBapii;

— Marunerur, muppOTHH.

23. Kakue u3 yKa3aHHbIX MUHEPAJIOB SIBJISIIOTCH Nbe303JIeKTPUKaMu ?

— PoroBast oOMaHka, CUJIBBHH;

— "anenwut, rumc;

— KBapu, Typmaius;

— OnuBuH, 0apuT.

24. YT0 nMNpoOMCXOAMT CO CKOPOCTHI0 PACHPOCTPAHEHHSI YNPYTrHX
KO0JICOAHUI, C POCTOM /AaBJICHUI HA TOPHbIE MOPOIAbI?

— YMEHBbIIEHUE CKOPOCTEN;

— Her 3aBucumMocTy;

— Her npaBuibHOT0 0OTBETA;

— YBEIMYEHHUE CKOPOCTEM.

25. Kak Ha3bIBAKOTC MHHEPAJbl, B KOTOPBIX Liejble 00beMbl (JOMEHbI)
00,1aJaK0T MATHMTHBIMH MOMEHTAMHM IIPH OTCYTCTBHM BHEIIHEro IOJIfA?
HamMarHu4eHHOCTh TAKHX MHHEPAJIOB [IOCTHTaeTcd He TOJbKO [eiicTBHEM
BHEIIIHEr0 MoJisi, HO W HAMArHMYMBAKIIMM JelCTBHEM JONOJHUTEJIbHOIO
BHYTPEHHEr0 MOJIEKYJISAPHOTO MOJIsl...?

— Her npaBuiibHOIO OTBETA;

— JIlnaMarHuTHbIE;

— [TapamaruuTHsI€;

— DeppOMArHUTHBIE.

26. AKycTHMYeCKHMe CBOWCTBA  XapaKTepPU3YKWT 3aKOHOMEPHOCTH
pacnpocTpaHeHusi B TOPHOIl MOPoJe 3HAKONEPEMHHBIX JedopmManuii (ynpyrux



Kosie0anmnii). Kakme  BOJIHBI  XapaKTepM3yWOTCH  PAaCHpPOCTPAHEHUEM
nepopManmii MONMEPEMEHHOT0 O00BEMHOI0 CHKATHUS W PACTAKeHHUs (BOJIHBI
JAHHOTO THUIIA MOTYT PACNPOCTPAHATHLCH B JIIOOOH cpene (TBepPAOi, KUIAKOH U
razoo0pasHoii)?

— [lonepeunsie;

— Her npaBuIbHOrO OTBETA;

— [IponosibHEIE;

— [IpoonbHBIE U TONIEPEYHBIE.

27. OcHOBHOE CBOWCTBO ynpyrou aedopmanumn:

— Bo3Hukaer B Tene npu AEWCTBUH HA TEIO CUJIOM M MCYE3AET MOCJE CHATHUS
CUJIBL,

— Bo3HukaeT B Tene npu AOCTHXKEHUU TIpesieia YIpyrocTy,

— HeoOpaTumocTsb.

28. OcHOBHOE CBOMCTBO IJIACTUYECKOM TepopManum:

— Bo3Hukaer B Teie npu AEMCTBUY HA HETO CUJION, OTJIMYHOU OT HYJIS;

— [Inactuueckas nedopmanus siBsieTcst HeoOpaTUuMou aedopmanmeii;

— Bo3HukaeTt B Tejie mpu MoJi3y4yecTH.

29. Oxapakrepu3yiiTe NOHATHE «A0PA3UBHOCTH FOPHBIX MOPO/I»:

— XapakTepu3yeT BEIUYUHY 3€pEH MHUHEPAJIOB, BXOMSIIMX B COCTaB TOPHOU
opo/bl: GoJbIlIepazMep 3epeH - 00JIblle a0pPa3uBHOCTS;

— XapakTepu3yeT crioCOOHOCTh TOPHBIX MOPO/T;

— IIpomyckats uepe3 ceOst )KUIKOCTD;

— CnocoOHOCTh FOPHBIX OPOJ] M3HAIIMBATH KOHTAKTUPYIOIIUE C HEHl Tena,

— XapakTepu3yeT aHU30TPOIUIO TOPHBIX MOPOI.

30.Pusznyecknid cMbIca k03¢ PpuuuenTa 60KOBOro pacnopa:

— CoOTHOILIIEHHUE MEXAY TOPHBIM JaBlieHHeM Ha Tuyoune H u naBieHuem
OypoBoro pacTBopa Ha d3ToM e TiayomHe H B ckBaxuHe,

— CooTHoOIIEHUE MEXTYy BETUYMHONW JaBICHUH, NEUCTBYOMMX Ha Tiyoune H
B TOPU30HTAJIBHOM IUIOCKOCTH, W BEJIMYUHOM TOPHOIO [AaBJIEHUS Ha 3TOU IKE
riyouHe;

— CooTHollIeHHE MEXAY IMONEPEeUYHOM M MPOAOJbHON JAepopMalusIMH,
BO3HUKAIOIIMMHU MPU OJJHOOCHOM CKaTUU 00pa3iia TOPHOU MOPO/IBI.

31. Beanunna kodgduumenrta Ilyaccona 00JBIIMHCTBA TOPHBIX MOPOJ
HAXOJWTCH B CJIeYIOIIEeM IUana3oHe:

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

—-0,05+1,0.



32. MoayJas FOHra onpenesisier CBsi3b MeKIY:

— Hanpsbxenunem u nedopmarueit B ynpyroiooaacti 1eopMUpOBaHHs;

— HopMmanbpHBIM HampspKeHHEM U TPOJIOJIbHOM jAedopmalueil B ympyroi
o0JracTu;

— HampsokenneM u gedopmanuel B «IIACTUYECKOW»  oOsactu
ne(OpMUPOBAHUS;

— BenuuuHol ynpyro# u miacTuueckou negopmariuei.

33. MexaHu4yecKHil MPoOLECC, HA3bIBAEMbIil  I0JI13y4eCThI0, - 3TO:

— Poct casuroBoii pegopManuyd BO BPEMEHH MPH IMOCTOSIHHOM CIABUTOBOM
HaIPSOKEHUU;

— VYMEHbLIEHUE MEXAaHUYECKUX HANPSHKEHUH € TEYEHUEM BPEMEHU IIpH
(UMKCUPOBAHHOM 3HAYEHUHU CABUTOBOM Jedhopmaliny;

— Poct caBuroBoil nedopmaniny Bo BpeMEHU NP MOCTOSIHHOM ~ HOPMaJIbHOM
HaIPSHKCHUM.

34. MexaHn4ecKHid MPoOLeCcC, HA3BIBAEMbIH peJlakcanueil HANpsSKeHnH, -
ITO:

— YMeHbllIeHHE HaNpsHKEHU B Teje Mpu PUKCUPYEMOU BETUYMHE CBUTOBOM
nedopmariuy;

— YMeHblIIeHUE HapsHKEHU B TeJle TPU pOCTE CIIBUTOBOM 1epopMalnu;

— YMeHblIeHNE HANIPSHKEHUH B TeJe MPU CHUKEHUH CBUTOBOM JepopMaliuy.

35. IlpoyHoCTH 00PAa31I0B FOPHOI MOPOAbLI MPH OJTHOOCHOM C/KATHM:

— IIpeBOCXOaUT UX MPOYHOCTH MPU OJTHOOCHOM PACTSHKEHUHU B cpeHeM B §-10
pas;

— PaBHa UX IPOYHOCTH MPU OJTHOOCHOM PaCTSIKEHUHU;

— MeHbliIe UX MPOYHOCTH NPHU OJJHOOCHOM PACTSHKEHUU B cpeliHeM B 8-10 pa3s,

36. Ilpy mMexaHM4YeCKOM HArpysKeHMH oOpa3lna ropHoOil NMOpPOAbI H3Me-
HEHHUe ero o0bemMa 3aBHCHUT OT:

— BennuuHbI IENCTBYIONMIMX KACATEIbHBIX HANPSIAKCHUN;

— BesnmmunHbI cpeiHero HOpMaJIbHOT'O HANIPSIKEHNS,

— 3HadyeHuss Moyt FOHra ropHoi mopoast;

— BenuuuHbI BpeMeHHU petakcanyy ropHON IOPObL.

37. Ilpn MexaHU4YeCKOM HarpyKeHuH o0pa3una ropHoil mopoabl HM3MeHe-
HHe ero (popMbI 3aBUCHUT OT:

— JICHCTBYIOIMX KaCaTEJIbHBIX HAIIPSKEHUM;

— BesnmunHbI cpeiHero HOpMaJIbHOIO HANIPSIKEHNUS,

— 3HavyeHust MoayJist KOHra ropHoii moposl;

— BenuuuHbI BpeMeHHU petakcany ropHOM IOPObL.



38. JlepopmanmonHasi KpuBasi — 3TO IpadukK, NMOKA3LIBAKIIUI H3Me-
HEHHe:

— BennunHbI HanpsKEHU BO BPEMEHH;

— BenuuuHbl HaNpsHKEHUH OT OTHOCUTENIBHOM 1e(pOpMalinu;

— Bennuunsel caBUroBoil nedopmanivu BO BpEMEHU;

— OTHOCUTENBHO ehopManiuu OT aOCOTFOTHOM.



