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AHHOTAIUA

HucuummHa «®u3nka TOPHBIX IMMOPOJ» IMpeaHa3HAayeHa [JIsi CTYJEHTOB,
oOyuarormuxcst 1o crenuansbHocT 21.05.04 «l'opHOE naemo», crnenuain3auu
«IIlaxTHOE M TOJ3EMHOE CTPOUTEIHLCTBO» M BXOJUT B 0a30BYIO YacTh OJ0Ka
Jucturmmuasl (Moynn) yaeOHoro miana (naaeke b1.5.25).

OO6mast Tpya0eMKOCTh JUCHUILIUHBI cocTaBisieT 144 gacos, 4 3E. YueOHbM
IJTAHOM TIPETYyCMOTPEHBI JIEKIMOHHBIE 3aHATHs 36 YacoB, TabopaTopHbie paboTs! 18 yacos
1 caMocTosTeNnbHas padota cryaeHta 90 yacoB, B TOM YHCIIE Ha TIOATOTOBKY K dK3aMeHy 45
4yacoB. JlucuuimmHa peam3yercst Ha 3 Kypce B 5 CEMECTpE.

ConepxaHye TUCIMIUIMHBI OXBAaTHIBACT CJICIYIOIIUM KPYT BOIIPOCOB:

MuHepansl M TOpPHBIE TOPOJABI Kak OOBEKTBI TOPHOTO IPOM3BOJICTBA;
CTPOCHHE, COCTaB M COCTOSIHUE TOPHBIX IMOPOJ M MAacCCHUBOB; (PHU3UKO-XHMHUYECKHUE,
neTporpapuyeckue U reHeTUYeCKrue KIACCU(PUKALMKU TOPHBIX MOpoA; (U3HYECKUE
SBJICHUS B TOPHBIX IOpOJaaxX; OOIMMEe IOHSATHS O CBOWCTBAX TOPHBIX IOPOI;
MEXaHUYECKHNE CBOMCTBA TOPHBIX TMOPOJ W MACCHUBOB; AchOPMAIIMOHHBIE CBOWCTBA
TOPHBIX TIOPOJI; YIPYrue CBONCTBA TOPHBIX IOPOJ; TEIJIOBBIE CBOMCTBA TOPHBIX
MOpoJ W MAacCHUBOB; TEIJIOEMKOCTh M  TEIUIONMPOBOJHOCTh TOPHBIX IOPO/I;
AIIEKTPUYECKUE M MArHUTHBIC CBOMCTBAa TOPHBIX TOPOJ U MACCHBOB; (DHU3UKO-
TEXHUYECKOE 00eCTIedeHNE TOPHOTO MPOU3BO/ICTBA.

VYcnoBueM  yCHENTHOTO OCBOCHHMS JHUCHMIUIMHBI — SBIISCTCS HAlW4YdC Y
CTYJICHTOB 3HAHWM MO TUCIUIIMHAM, U3y4aeMbIM B MPEIIICCTBYIOIINN TIEPHOJ U
coJiep)KamyM 0a30BbIC 3aKOHBI M ONPEACIICHUS, HEOOXOAUMBIE JISI YCBOCHHS €¢
nporpammbl:  «BpIcmias marematukay, «@usukay, «Xumus», «leomorusy,
«MarepuanoBenenne», «OCHOBBI TOpHOTO jAena», «['opHOE neno u okpyskaromias
cpena» u IpyTrue.

Henab wu3yueHUs MUCHMIUIMHBI — (OPMHUPOBAHHWE 3HAHUNW Yy CTYICHTOB O
(GU3MYECKUX  CBOMCTBAX TOPHBIX TMOPOJM JJIS  HWCIOJL30BAHHMS WX  TIPH
IIPOCKTUPOBAHKMH M BEJICHUH T'OPHBIX PaboT.

3axadm QUCIUIIIINHEL:

— U3Y4YCHHUE OCHOBHBIX (UBHKO-TEXHUYECKHX I[apaMeTpPOB TIOPOJ B
Ja00OpaTOPHBIX W HATYpHBIX  YCIOBUAX  (TUIOTHOCTHBIE,  IMPOYHOCTHBIE,

TOPHOTEXHOJIOTUYECKHUE);



— u3ydyeHue (U3UYECKON CYIIHOCTH MPOLECCOB, MPOUCXOIALIUX B TOPHBIX
mopojax W MacCHBaX TPHU BO3JAEHCTBUM Ha HUX (DU3UYSCKUMH TIOMSMH U
rOPHOI00BIBAIONTUMHU MallIMHAMU;

— TMPUMEHEHHWE JaHHBIX O CBOMCTBaX TOpPOJA I BEIOOpa TEXHOJOTHUHU
pa3pabOTKU U COOTBETCTBYIOLIUX PEKMMOB TOPHOTO 000PYAOBaHUS;

— YCTaHOBJICHHWE KaTeropuu pazpadarbiBaeMOCTH moponx (Oypumoctw,
B3PBIBAEMOCTH W [p.), ONpEIEICHUE MO0 HUM MPOU3BOAUTEILHOCTH TOPHOTO
o0oOpyZOBaHUS, ONMPEACICHUE HAMPSHKEHHO-IEPOPMUPOBAHHOTO COCTOSHHUS TTOPOJT
10 UX CBOKWCTBaM.

JIns  yCHENIHOTO0 W3Y4YeHHsS JUCHUIUIMHBI «®DU3MKa TOPHBIX MOPOa» Y
CTYJIEHTOB JOJKHBI ~OBITh CHOPMHPOBAHBI  CIEAYIONIUE TpeIBapUTEIbHBIC
KOMIIETEHIIUHU:

- CnocoOGHOCTh K 000OIIEHUIO U aHAIM3y WH(OpMAIMKU, MOCTAaHOBKE 1IeJIeH U
BBIOOPY ITyTEH UX JOCTHXKCHUSI.

- ['OTOBHOCTH HCMONB30BaTh HAyYHBIE 3aKOHBI M METOJbl MPU TE€OJIOr0-
MPOMBIILJICHHOW OIIEHKE MECTOPOXKIECHUM TBEPIBIX TMOJE3HBIX HCKOMAEMBbIX U
TOPHBIX OTBOJIOB.

— Bnanenue HaBbIKAMU aHajdW3a TOPHO-TEOJOTHYECKUX YCJIOBUH MpH
HKCIUTyaTallMOHHON pa3BelKke W J0ObIYe TBEPIBIX MOJE3HBIX MCKOMAEMBIX, a TaKXKe
MIPU CTPOUTENILCTBE U IKCIUTyaTAIlMU MOA3EMHBIX OOBEKTOB.

— Bnagenune meromamMu reosioro-mpOMBIIUIEHHOM OLEHKHA MECTOPOXKIACHUN
MOJIE3HBIX UCKOIMAEMbBIX, TOPHBIX OTBOJIOB.

B pesynbraTe nzydeHus: JaHHOW TUCHHUIIIUHBL Y 00y4aronuxcsi pOpMUPYIOTCS

cieayrome ooienpodecCuoHaIbHbIE KOMIIETCHITUH (JIEMEHTHI KOMITETEHIUMN):

Kon u gopmy:nposka Jtanbl GOpMHPOBAHMA KOMIIETCHIIMH
KOMIIeTeHI[UH

OIIK-4 — T'oTOBHOCTH € Crpoenune, XUMHUYECKUI 1 MUHEPAIBHBINA COCTAB
€CTECTBEHHOHAYYHBIX MO3UIIUN 3eMHOM KOpBbI, (PU3NKO-XUMHUECKUE,
OIICHUBATh CTPOCHHE, XUMHUECKUI 1 | 3HACT nerporpaduyeckue U reHeTUIecKre
MUHEPAIBHBIA COCTAaB 36MHOMN KOPBI, KJ1acCU()UKALMU TOPHBIX TOPO/I.
MOP(OIOTHIECKIE OCOOCHHOCTH H
TEHETUUYECKUE TUIIBI OmnpenensaTs PU3NKO-TEXHUUECKUE MTapaMeTphl
MECTOPOKICHUI TBEPBIX MOJIE3HBIX | Y MEET TOPHBIX MOPO/I.




HCKOIMIAaCMbIX IIPU PCUICHWUU 3a1a4 110 O6IJ_[I/IMI/I NpUHIUIIAMU BIUAHUA MUHCPAJIBHOT'O

paLMOHATIBHOMY U KOMILIEKCHOMY COCTaBa U CTPOEHUS HA CBOMCTBA TOPHBIX MOPOJL

OCBOECHHIO F€OPECYPCHOI0 Brnaneer |¥ OCHOBHBIMH MpPaBUJIAMHU M3y4YeHUs (PUZUKO-

HOTEHIMAaja Heap. TEXHUYECKUX CBOMCTB.

OIIK-9 — Brnagenue meronamu BoszeiicTBue BHEITHUX (PU3UUECKUX MOJIEH Ha

aHayu3a, 3HaHUEM 3 CBOWCTBA FOPHBIX ITOPOJ M METO/IbI YIIPABICHUS
HaeT

3aKOHOMepHOCTeI>'I IOBCIACHUA U CBOMCTBAaMHM 1 COCTOSHHEM MacCHBa.

yIpaBiIeHUS] CBOMCTBAMU FOPHBIX

MOPOJI ¥ COCTOSTHUEM MAacCHBa B
nporeccax J0ObIYH U epepaboTKu
TBép):[Hx ITOJIE3HBIX UCKOMMAEMBIX, a Ymeer
TaK)Ke MPU CTPOUTENILCTBE U

OueHuTh MEXaHUYECKOE COCTOSTHUE MACCUBA
TOPHBIX TIOPOJI, BEIOPATh METO/IbI YIIPABICHUS
9TUM COCTOSHUEM.

9KCILTyaTalluu IMOA3CMHBIX

o MeTtoaamMu BO3JeHCTBUS HA CBOMCTBa TOPHBIX
COOPYKCHUMU.

Biajieer |TOPOJ M YIIPABJICHHS COCTOSHUEM MAacCHUBA.

B pamkax puctuminHbl «®Pu3nka rOpHBIX HOPOI» COTJIACHO yYeOHOMY IUIaHY
NPUMEHSIOTCS  CIEAYIOIIME METOJbl AKTUBHOTO/ HWHTEPAKTUBHOTO OOYyYECHHUS:
IIPE3eHTAlWN, METOJ MO3TOBOI0O IITypMa.




|. CtpykTypa n coaep:xaHne TeOpeTHYECKOH YaCTH Kypca

Pazoen 1. Munepanvt u copuvie nopoowvi. Qduwgue ceedenus o @Qu3uxo-
mexXHUuuecKux napamempax 20pHslx nopoo — 4 vaca.

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

OcHOBHBIE TIOHATHSI O MUHEpalaxX, KpUCTAJLIaX, TOPHBIX oponax. CTpyKTypa
U TEKCTypa FOPHBIX MOpoJ. Marmarudeckue, MmeTamMmopuueckre U 0cajouHble rop-
Hble MOPOAbl. MHOro(a3HOCTh TOpHBIX MOPOJ. BiMsHME MHUHEpPaIbHOIO COCTaBa,
CTPOEHMS TOPHBIX MOPOJ HA UX CBOMCTBA. MI30TpOMHOCTh M aHU30TPOITHOCTH TOPHBIX
nopoA. IlopucTocT U TPEHMIMHOBATOCTh TOPHBIX MOPOJA. BiakHOCTb, yIeNbHBIA U
OOBEMHBIII BEC TOPHBIX IMOPOJ,, IUIOTHOCTh, OOBEMHAasi Macca, METOJbl UX
OIIPEIEIICHMUS.

Tema 2. Knaccuduxanus (u3nko-TeXHHYECKHX MapaMeTpPOB TOPHBIX
nopox — 2 yaca.

[[10THOCTHBIE, MEXaHWYECKHE, TEIJIOBbIC, JJIEKTPUUYECKUE, MAarHUTHBIE,
BOJIHOBBIE, paJHAIlMOHHbIE, THAPOTa30JMHAMUYECKUE, TOPHOTEXHOJIOTMYECKUE
napameTpbl TOPHBIX Topo. bazoBbie PU3NKO-TEXHUYECKHUE CBOMCTBA MOPO/I.

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

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

HopmanbsHble U KacaTenbHbIE HANpsKEHUs, TeH30p HanpsbkeHui. Jledopma-
U CKAaTUs, PACTSLKEHUS, CIIBUTA. YIPYTrOCTh M IJIACTUYHOCTH TOPHBIX IMOPOI.
Cratudeckuil U TMHAMUYECKUI MOIYJIU YIIPYTOCTH.

Tema 4. IlpounocTh ropHbIX Mopoa. Teopun npoyHocTH — 2 yaca.

[Ipenenbl MPOYHOCTH TOPHBIX TOPOJ Ha CXKATHE, pacTshkeHue, caBur. Koad-
(buULKEeHT KpenocTu TopHbIXx nopoxa no mkaine M.M. IlpotonesxoHoBa. O0beMHas
IPOYHOCTh TOPHBIX NOPOJ, MACIOPT NPOYHOCTH, YTOJ BHYTPEHHETO TPEHHUS, CLIEILIIE-

HUE TropHbIX Mopoj. Teopus npouHoctu Kynona-Mopa, Teopust HanOOJIbIIUX HOP-



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

Tema 5. Peosiornueckue cBOCTBA rOPHbIX MOPOJ — 2 yaca.

[Ton3yyecTs TOPHBIX MOPOJ 3aTyXarollas, YCTAaHOBUBIIASICS, TIPOIPECCUPYIO-
mas. [Ipenen nmurensHOM mpoyHOocTH. Penakcanus HanpsDKeHW B TOPHBIX TTOPOJIAX,
NEPUOJ PENAKCALIHH.

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

Omnpenenenue mnpejena MPOYHOCTH HA OJHOOCHOE CKaThe, Ha OJHOOCHOE
pacTsbKeHue, TMpsSMble U KOCBEHHbIE MeTojbl. OrmpesesieHne MPOYHOCTH TOPHBIX
opoj Ipu 00BEMHOM HaIpsDKEHHOM cocTossHuH. OnpenencHue aedopMarimoOHHBIX
XapaKTEPUCTUK TOPHBIX MOPOJ: MOAYJS YNPYTroCTH, MOIyJst obmieit nedopmarumy,
kodpdunuenta Ilyaccona, koadduimeHTa MOJHBIX MOMEPEUYHBIX Aedopmaiui,
MOJYJISl BCECTOPOHHETO CXKAaTUS W MOJYJs ciBura. McnbiTaHue Ha MOJ3Yy4YecTh MPU
OJIHOOCHOM U 0ObEMHOM CKaTHU. MeXaHW4YeCKHe CBOWCTBA MAacCHBA TOPHBIX MOPOI.

Tema 7. Ynpyrue kojiedaHusi ¥ aKyCTHUYECKHe NapaMeTpbl mopoa — 2
yaca.

BonHoBoe ypaBHeHHe, WH(PPa3BYKOBBIE, 3BYKOBBIC THIIEP3BYKOBBIC, YIIBTpa-
3BYKOBBIC yHpyrue BOJHBL. CelCMHYECKHE BOJHBI, MPOJOJIBHBIC M ITONEPEUHBIE
YOpPYTHe BOJHBI. AKYCTUYECKHE IMapaMeTphl: CKOPOCTh PaCHpOCTpPaHEHUS YIPYTUX
BOJIH, KOA(PPUIIMEHT MOTJIOIICHUS, BOJTHOBOE COMPOTHURIIEHUE, KO3 DUIIMEHTHI OTpa-
JKEHUS W TIPEJIOMJICHUST YIIPYTUX BOJH. BiusHUe BHYTPEHHUX U BHEIIHUX (PAKTOPOB
Ha aKyCTUYECKHUE CBOWCTBA MOPOJI. AKYCTUUECKHE MapaMeTphl (a3, CIararoIux rop-
HYIO TTopoxy. Mcrnonb30BaHue aKyCTHICCKUX CBOMCTB IMOPOT TSI U3YUCHUS MacCHBa

TOPHBIX MOPOA. MeTo bl OnpeAEICHNS aKyCTUYECKUX CBOMCTB MOPOJ.

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

TOPHBIX MOPOJAAX — 2 yaca.



TemioeMKkocTb, TEIIONPOBOAHOCTh, TEMIEPATYPOIPOBOAHOCTh, TEIIOBOE
paciidpeHue mopoja. IJIeKTpoHHass U (HOHOHHAS TEIUIONPOBOJAHOCTh. 3aBUCHUMOCTD
TEIUIOBBIX CBOMCTB OT COCTaBa, CTPOCHHS IOPOJ, BHEIIHUX YCIOBUHU. Te€moBbIE
cBoMcTBa (pa3, BXONAIMX B COCTAB IOPOJBI, AHU3OTPOMHS TEIUIONPOBOIHOCTH
nopon. Temonepenada, KOI(QGUIMEHT TEIJIOOTAAYH, KOHBEKIUS. TepMudeckue
HaIpPsHKEHUST B TOPHBIX NOpojax. TemnnoBbie CBOMCTBa MACCUBOB TOPHBIX MOPO/I.

Tema 9. Hcnoab3oBaHHe TeNJIOBBLIX CBOWCTB MOPOJA W IPOLECCOB B
TEXHOJIOTMU TOPHOI0 NMPOM3BOJACTBA — 2 yaca.

MeTtonpl U3MEpPEHUS TEIUIOBBIX CBOMCTB. Pa3pyllieHne U ynmpouyHEHHE TOPHBIX
MOPOJ MU MAaCCUBOB. YTIPABJICHUE TEIJIOBBIM PEKMUMOM IIAXT U PYJHUKOB. VCMonb30-
BaHHME TeIUia 3eMHbIX Help. OCOOCHHOCTH TEPMOJMHAMUYECKUX IPOIIECCOB MpHU

I[O6BILIG IMOJIC3HBIX UCKOIIACMbLIX B YCIIOBHAX BCUHOU MCP3JI0THI.

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

Tema 10. Iloasipu3anuss TOpHBIX mHoOpoa. JudjekTpuueckas
NMPOHULAEMOCTb — 2 Yaca.

Buasl nossipuzanuu: 3J€KTPOHHAS, WOHHAs, AMIOJIbHAS, OpPUEHTAIlMOHHAs,
MaKpOCTPYKTYpHas, SJCKTPOXUMHUUECKAs. IDIEKTPOCTpUKIUA, OTHOCUTEIbHAS W
aOCoJIFOTHAsE ~ JIUPJIEKTpUYECKass TMPOHUIIAEMOCTh, 3aBUCUMOCTh OT  4YacTOThI
AIIEKTPUUYECKOTO MOJIsl, COCTaBa TOPHOM MOPObl. JlusnekTpruueckas MpoOHUIIAeMOCTh
MaCCHUBOB FOpHBIX MOPoJ. OcoOble Citydan MoJIsSIprU3aluu MOpo/I.

Tema 11. DyeKTPONPOBOAHOCTD, IMIJIEKTPUYECKHUE NTOTEPH — 2 Yaca.

VYienbHast 3J€KTPONPOBOAHOCTh. [IpOBONHUKHU, MOTYNMPOBOJHUKH, IHAIIECKT-
PUKH, OCHOBHBIE PA3IUYMs. DIEKTPUUECKOE COMPOTUBJICHUE TOPHBIX MOPOJ. 3aBU-
CHMOCTb JJIEKTPUUYECKUX CBOWCTB OT COCTaBa, CTPOCHUsI, BHEIIHUX YCJIOBUU. MeTo-
JIbl UBMEPEHUS JIEKTPUUECKUX CBOMCTB TOPHBIX MOpoA. JuajiekTpuiyeckue noTepu,
TAHT€HC YTJIa TUAJIEKTPUUECKUX TTOTEPD.

Tema 12. MarautHble cBoiicTBa  mopoa. PacnpocrpaHeHue

IJICKTPOMAIrHUTHBIX BOJIH — 4 gaca.



HanpsikeHHOCTh M MarHWTHasi MHAYKIMSI, OTHOCUTEIbHAsL U a0COIIOTHAs Mar-
HUTHAasl MPOHULIAEMOCTb. JlMaMarHuTHbIE, MapaMarHUTHbIE, (hEpPOMArHUTHbIE rop-
HBIE MOPOABI. 3aBUCUMOCTh HAMAarHMUEHHOCTH (PEpPOMArHUTHBIX MOPOJ OT HAIPS-
YKEHHOCTHM MAarHUTHOTO IIOJII, OCTATOYHAs HAMarHM4YEHHOCTh, KODPLUTHUBHAS CHIIA,
NEeTIA THCTEPE3Uca. DIEKTPOMAarHUTHOE I0JIe KaKk 0coObIi BUI Marepuu. Pacrpoct-
paHEeHue 3JIEKTPOMArHUTHBIX BOJH B MOpoAax, ypaBHeHHs Makcemna. CKOpoCTh
pacnpocTpaHeHusl dJIEKTPOMArHUTHBIX BOJIH, IOIVIOIICHUE JIEKTPOMATHUTHOM BOJI-
Hbl. BiusiHre BHEITHUX NOJIEH HA PACHPOCTPAHEHHUE IEKTPOMAarHUTHBIX BOJIH. [1y-
OMHa MPOHUKHOBEHUS AJIEKTPOMATHUTHBIX BOJH, KO3()(UIIUEHTHI OTpaXEeHUs U Mpe-

JIOMJICHUA SJICKTPOMAIrHUTHBIX BOJIH. OnTuyeckue CBOMCTBA T'OPHBIX ITIOPOA.

Pazoen 5. Bo3oeiicmeue enewtnux gpuzuueckux noieii Ha 20pHvie NOPOObl —
6 uacoe.

Tema 13. Biausinue BJjaru v 1aBJjieHUsI HA CBOMCTBA MOPOJ — 2 yaca.

BnusHue Biaru, cratuyeckoe W JUHAMUYECKOE BO3JCHCTBHE. AKTHBHAas
PacTBOPUMOCTDH TOPO, KOIPDUIIMEHT pa3MOKaHUs. 3aBUCUMOCTh MPOYHOCTHBIX U
nehOpMaITMOHHBIX TIAPaMETPOB TIOPOJA, TEIIOBBIX, OJEKTPUYCCKUX CBOWCTB OT
CTeneHu yBlaxkHeHus. CKOpOCTh pacipOCTpaHEHUs! YIPYTUX BOJH B YBJIaKHEHHBIX
MOPUCTBIX TIOpoaax. BrnusHue naBneHus. EcTecTBEHHBIE W TEXHOJIOTHYECKHUE
HaIpsHKEHUS. 3aBUCUMOCTh MPOYHOCTHBIX W JAe(OPMAIMOHHBIX XapaKTEPUCTHUK OT
BETUYMHBI JABJICHUS TIPH CTAaTUYECKUX U JIUHAMHYECKUX Harpys3kax, IMpHu
OJTHOOCHOM M BCECTOPOHHEM JIaBJICHUHU. 3aBUCUMOCTh CKOPOCTH PACHpPOCTPAHCHUS
YOPYTHX BOJIH, TETUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX CBOMCTB OT JIaBJICHUS.

Tema 14. BausiHue TenjaoBoro moJisi Ha CBOCTBA TOPHBIX MOPOJA — 2 yaca.

EcTecTBeHHBIC M MCKYCCTBEHHBIC TEILJIOBBIC TOJIA. TepMUUYecKkne HanpsHKCHUS
B TOPHBIX TOpoaax. TepmMoxuMuueckne W (HU3UYECKUE TMPEBPAIICHUS B TOPHBIX
nmopojax TpPH HarpeBe: BBICYIIMBAHUE, TIEPEXOJ IMOPOALI M3 OJHOTO arperaTHOTro
COCTOSIHUS B Apyroe, moJuMop(dHbIE TMPEBPAIICHUS, NETHAPATAIINS, TACCOIHAITHS,

OKHCJIMTCIbHO-BOCCTAHOBUTCIILHBIC IIPOICCCHI. Bnusnue TermioBoro BOBI[GﬁCTBH?I



Ha MEXAaHMYECKHE CBOWCTBA TOPHBIX IOpoA. BosaeicTBue HM3KHMX TEMIEPATYp.
BinsiHME TEMI0BOrO MOJIS HA TEIUIOBBIE U 3JIEKTPOMAarHUTHBIE CBOMCTBA IMOPOI.

Tema 15. BoszgeiicTBMe ynpyrux KoJieOaHMil, 3JIEKTPHYECKOI0 H
MATrHUTHOIO MoJsiei — 2 yaca.

BozgeiictBue ymnpyrux KojieO0aHW HHU3KOW YacTOThl U BBICOKOYACTOTHBIX.
[TposiBneHne MEXaHUYECKUX, TEIUIOBBIX, IEKTPUUECKUX M XUMUUYECKUX IP(PEKTOB.
KaBuranus, nucrepranus, Aerasanus, Koaryisiuus, THKcoTponus. BoszgeicTBue
AIIEKTPUYECKOr0 U MAarHUTHOTO IoJier. Harpes mopoasl, TENIOBOM, dJIEKTPUUECKUN,

XUMHYECKUMN Hp060ﬁ, HN3MCHCHUC MCXAHNYCCKHUX IMaPaMCTPOB I'OPHBIX IIOPOA.

Pa3zoen 6. 'opnomexnonozuueckue napamempul 20pHbIX Hopoo — 4 uaca.

Tema 16. 'opHble MOpPOABI, KaK 00BEKT pa3padoTKu — 2 yaca.

Texnonornueckas knaccuukalusi TOPHbIX MOPOJ Ha CKaJbHBIE, MOJyCKalb-
HbI€, TUIOTHBIE, MSATKUE U ChITy4YHe. TeXHOJOTMYECKHe BUIbI Pa3pyLIEHHBIX U pa3-
npobsieHHBIX nopoA. Kpenocts, TBepAOCTh, BSI3KOCTh, aOpa3MBHOCTh, TPOOMMOCTD,
OypHUMOCTb, B3pbIBAEMOCTb TOPHBIX MOPOJ. MeTobl ux onpeaeneHus. ['opHOTEXHO-
JIOTUYECKHUE TapaMeTpbl pBHIXJbIX W CBS3HBIX MOpon. BoszaelcTBue BOAbI Ha
JCIIEPCHBIE MTOPOBI.

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

MexaHuueckoe OTIENEeHHE MOPOoJ OT MAaCCMBAa M MX SKCKABHUPYEMOCTb, ME€Xa-
HUYecKoe OypeHue mopoj, OypuMocTb. bypeHune mopoa TepMHUUECKHMM METOIOM.
DIEKTPOTEPMHUUECKUE U DIIEKTPUUECKHE CITOCOOBI pa3pylleHus, KOMOMHUPOBAaHHbIE
METOJIbl paspyuieHus. B3pbsiBaeMOCTh TOpHBIX Mmopoa. pobieHue u u3MelbyeHue

ITOJC3HOT'O NCKOIIa€MOTI'O ITOCJIC U3BJICUCHMA. TpaHCHOpTI/IPOBaHI/Ie TI'OPHBIX 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 JJIS UCCIEAOBAHUS
BOIIPOCOB TOPHOTO JIaBJICHUS, BRIOOpA BHUJIa M TUIIOpa3Mepa TPAHCIOPTHBIX CPE/ICTB
JUISL TIEPEBO3KHM IIOJIE3HOTO HCKOMAEMOI0 M IYCTBIX MOPOJ IO IMOA3EMHBIM
BbIPa0OTKaM U MOBEPXHOCTH, EMKOCTU COCYJIOB IIAXTHBIX MOJBEMHBIX YCTAHOBOK,
pacuera TATOBbIX YCUJIUI 3JIEKTPOBO30B, MOJbEMHBIX MAIIUH U Ap.

VYaenbHbIE BEC — 3TO BEC TBEPAOro BEIIECTBA (MHUHEPAIBLHOIO CKEJeTa) B

CIMHUIIC €ro 00beMa MJIM OTHOIICHHE Beca YaCTHI MOPOJIbI K HX 00beMY
y= S r/em’, (T/v), (1.1)

. . 3 3
rie G — Bec TBepaoi ¢aswl, T, T; V — 00beM TBep10# has3sl, cM™, M.

1.2. TIpuGops! u o6opyaoBaHUE

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

CrakaH4YMK JJ B3BEIIMBAHUS WUJIH OIOKCA.

Uyrynnas wim papdopoBas cTymnka.

DKCHUKATOP.

CymmibHbIN mKad.

Ilecuanast BanHa vy BOIsTHAsS OaHs.

1.3. Meroauka npoBeAeHUs SKCIEPUMEHTA

s ompeneneHus yAeNbHOTO Beca Hambojee pactpOCTPaHEHHBIM SIBISICTCS
NUKHOMETPUYECKUI METOJ, KOTOPBIA 3aK/II0YaeTcsl B OIpeneieHuH o0bema Beca
BOJIBI, COOTBETCTBYIOIIETO OOHEMY B3STHIX YACTHIL.

Jlnst ompeneneHust yASIbHOTO Beca TOPHOW MOPOJIBI OEpyT 0OpasIbl BECOM

okoso 30 r, BHauane pa3dUBAIOT, a 3aTeM M3MENbYAIOT A0 (ppakuuu MeHee 1 MM B



yyryHHOW uiu (aphopoBOi CTyNKe, HACHIMAIOT B CTaKaHYMK ISl B3BEIIMBAHUS
(6rokcy) wnm  QgapdopoByr0 4YalllKy, BBICYIIMBAIOT JI0 TOCTOSIHHOTO Beca u
OXJIQXKJAIOT 10 KOMHATHOM TEMIIEPATYPhl B DKCUKATOPE HAJ KOHIIEHTPUPOBAHHOMN
CEPHOU KHCIOTOMN WM CEIMKArEIEM.

3ateM 4YeThlpe-IATh MUKHOMETPOB B3BELIMBAIOT HA BECaX C TOYHOCTHIO [0
0,01 r ¥ 3aN0JAHAIOT AUCTUIIMPOBAHHOW BOJOM 10 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 B3BEIIMBALOT.

[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
teueaun 10-15 MuHYT. 3aTeM NHKHOMETPHI OXJaXTArT 10 Temmeparypbl 20°C,
OOTHPaIOT, AOJIUBAIOT 10 OTMETKU JUCTUIUIMPOBAHHON BOJIOM M CHOBA B3BEILLIMBAIOT.

VY nenbHbIN BeC 00pa3IoB BEIUUCISIOT ¢ TOYHOCTHIO 110 0,01 r mo dopmyne

= gz_g ZCMS 1.2
o) —(g-gy (1.2)

r7e g — BeC IMyCTOro MMKHOMETpA, I'; §; — BEC TMKHOMETpA C BOAOM, T; J, — BEC
CYyXOro IMMKHOMETpa C HaBECKOW IMOPOJbI, T'; 3 — BEC MHUKHOMETPA C HABECKOM M
MOPOJIOH, T.

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

VY nenpHbBIN BEC TOPHOM MOPOJIbI PACCUUTHIBAIOT KaK cpeaHee apudMeTHIECKOoe
OTIpEJIENICHUI YAEIbHBIX BECOB BCEX HABECOK.

O6paboTKy  pe3yibTaToB OKCIEPUMEHTa  MPOU3BOIAT  METOJAMU

MaTEMaTUYECKOM CTaTUCTUKU corjlacHo [IpunoxxeHus.



Tabmuma 1.1

P€3yJ'IBTaTLI 9KCIICPpUMCHTA

Bec Bec Bec cyxoro | YnenbHbli
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 o6vemnoz2o éeca nopoo — 2 uaca

2.1. llenb paboOTHl U OCHOBHBIE TEOPETUUYECKUE MTOJIOKEHUS

[enpto pa®oOThl SABIAECTCS H3YyYEHUE OOBEMHOIO BECa TOPHBIX MOPOA IS
WCCJIEIOBAHUS BOIIPOCOB TOPHOTO JIaBJICHHUS, BHIOOpA BHUIa TPAHCIIOPTHBIX CPEJCTB U
€MKOCTH COCYJOB JJIsi JOCTABKMA M NEPEBO3KH IMOJE3HOTO MCKOMAEMOI0 U IMYCTBIX
MOPOJ, PACUETOB TIATOBBIX YCWJIMU PETbCOBOTO TPAHCIOPTA M MOJBEMHBIX MAaIIIUH,
ONpENIECNICHUs] 3alacoB IMOJE3HBIX MCKOMAEMbIX B HEApax, CKiIagax, TOJOBOM
IIPOU3BOAMTENILHOCTH OJIOKA, 3TaXa, pyIHUKA U JIp.

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

7:% r/em, (t/m°), (2.1)

rae G = Gy + G, + G, —Bec oOpasua B IPUPOJHBIX yCIOBUSX, I'; Gy - yIenbHbIN BeC
oOpasma (MuHEpabHOTO cKenera), T; G, — Bec Boawl B mopax, r; G, — Bec rasa B
nopax, r; V =V, + V, — 00beM 00pa3ua noponsl, cm®; Vy — 00beM MUHEPAIBHOTO

3. 3
ckenera, cM'; V,, — 00beM mop, cM".

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

Tepmorkad.

Cocynpl (koyIOBI) 1y1st MapaduHa 1 BOJIBI.

[Tapadum.

2.3. MeTroauka npoBeIeHUS SKCIIEPUMEHTA




OO0pa3ipl TOpHOM TOPOABI MOKPHIBAIOT IMJICHKON NapaduHa TOJIIMHOW OKOJIO
0,5 mM. J1J11 5TOTO BBICYIIIEHHBIN TOCTOSTHHOTO Beca 00pasel] Mo BEIIMBAIOT Ha IIe-
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
oeite 80-90°C. Bosee BBICOKas TemrepaTypa He OOMYCTHMa, TaK Kak mapaduH
CTAHOBHUTCSl OYEHb XUIKUM U MOXET MNPOHUKHYTh B MOpPBI 00pasla, a mpu Oosee
HU3KOM Temmneparype ryctoi napadut He IPUIUIAET K TOBEPXHOCTU MOPOJIbI.

[Ty3b1pbKH BO3MyXa, 0Opa3yromniuecs B mapaWHOBOU IIEHKE, YAASIIOT UTJIOH,
MpOKaJbIBass KaxAblid IMMy3bIpeK. [I0TOM BBIPAaBHUBAIOT W 3aKPBIBAIOT OTBEPCTUS
HarpeTou Uriiou.

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

OOBEeMHBIN BEC BRIUUCIAIOT 1O hopmyJie

of ent® (2.2)

) o 9
gl_g2_(gl_g)/]/n

rae g - Bec cyxoro oOpasla, T; g; — Bec 3anmapauHUpOBAaHHOTO oOpasia B
BO3/yXe, T; §, — Bec 3anapadMHUPOBAHHOTO oOpasiia B BOJE, T; Y, — YACIbHBIN BecC
napaguHa, TpuOIM3UTensHO paeH 0,93 T/cm’.

Pe3ynbpTaThl u13MEepeHU U BRIUMCIECHUHN 3aHOCATCS B Ta0. 2.1.

Ta6numa 2.1
Pe3ynprarsl 3xciepuMenTa
Bec o6pa3sia, r OOBeMHBII
Haspanue | Homep 3anapauHUPOBAHHOTO B 3arnapapUHUPOBAHHOTO B BEC
mopozsl | obpasma | CYXOro o0pasiia,
BO3/IyXe BOJIE Hen®

OObeMHBII  BEeC  TOPHOM  MOPOJBI  PACCUMTHIBAIOT  KaK  CpejHee
apu(MeTHyecKoe ONpeeIeHU yIeIbHBIX BECOB BCEX 00pa3IoB.
O6paboTKy  pe3yibTaToB DKCIEPUMEHTAa  MPOU3BBOIAT  METOJaMU

MAaTEMATHYECKOW CTATUCTUKU COTIIACHO [Ipumoxenus.




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

3.1. Llenb paGoThI M1 OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS

[lenpto paboOTHl SBISETCS OMpeneNeHrue Ae(GOopMallMOHHBIX XapaKTEPUCTUK
TOPHBIX TOPOJ: MOAYJs Aegopmaruu U Kodgduimenta [lyaccona npu pasnuyHbIX
YPOBHSIX HaIpsiKEHUH.

JledopmMupoBaHre TOPHBIX MOPOJ CBSI3aHO C BOBHUKHOBEHHEM YIpyrux (o0pa-
TUMBIX) U HEyNpyTrux (HeoOpaTUMBbIX) AehopMaIIHii.

Moaynp ynpyrocTu XapakTepU3yeT CIOCOOHOCTh FOPHBIX MOPOJ CONPOTHUB-
JSITHCS IEHCTBYIOIIMM HAIPSDKEHUSAM B YIIPYroi oonactu aeopMupoBaHusl.

Monayne nedopmanyu nopos XxapakTepusyeT UX COCOOHOCTh COMPOTHUBIISTH-
Csl IEUCTBYIOIIMM HANPsDKEHUSM TPHU YIPYTO-TUIACTUYECKOM Xapaktepe AehopMu-
pOBaHMsL.

Koadpounuent IlyaccoHa — 3TO OTHOIIEHHWE BEJIUYUHBI IOMEPEUHBIX
nedopmaruii K mpoI0JIbHBIM.

Monynb yrpyrocTu omnpezensiercs no Gopmyse

o
E=— keclcm®

, : (3.1)
IJIe 0 — HAIPSDKCHNUS, KIC/CM?, &y — ynpyras aegopmanus.
o = PIS, kre/em?, (3.2)

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

Monyne nedopmanuu onpenenseTcs: U3 BhIPpaKeHUSI

E

o 2
vep = — 1 kecl em®, (3.3)
06w

TI€E ooy — MOJIHBIE TePOPMALUH 00PA3LA, Eopm = Ey + Eny ; Eny — IIIACTUIECKHUE
nedopmammu odpasma.

Koaddunment Ilyaccona onpenensercs mo gopmyre



&

nonep

V=—-—,

&

3.4
npoo ( )

TIIE Enonep — HONIEPEUHBIE Ae(HOPMALIMU 00PA3LA, Enpoy — IPOJONIBHBIE JeopManuu

obpasria.

3.2. IIpubopsl, 000py10BaHUE U MATEPUATIBI

OO0pa31el TOpHOH TOpOABl IUIUHApUYECcKo (Gopmbl (kepHb). JKemarensHo,
YTOOBI OTHOIIIEHHE BBICOTHI 00pasiia K €ro AuameTpy ObLI0 OJIM3KO K IBYM.

['mppaBnuyeckuii mpecc.

N3mepurenu aedopmainii (MeXxaHUUECKUE UIH TEH30METPUUECKHUE).

3.3. MeTtoauka npoBeACHUS IKCIIEPUMEHTA

[ToarotoButh 0Opazeu. IIpoBepuTh NapamiesbHOCTh TOPLUOB U MEPHEHIUKY-
JSIPHOCTh OOpasyromieil ¥ TopuoB. M3Meputrb BbICOTYy M auameTp oOpasua c
TOYHOCTBIO 10 1 MMm.

[Tpu ucnipITanusAX 3a0at0TCsA TpU cTynieHu HarpyxeHus: 0,25, 0,5 u 0,75 oT o
(Gexe — TIPEZIET TIPOYHOCTH HA OJHOOCHOE CHKATHE, KI'c/cM”).

Ha kaxx0i1 cTyneHn HarpyxeHue odpasiia NpOu3BOJIUTCS LUKINYEeCKU. BHa-
yasie oOpasell yCTaHABIMBAETCSl HA MCIBITATENbHBIM CTEHI. 3aTeM IPOU3BOIUTCS
IIPOBEpPKAa BCEX M3MEPUTENBHBIX MPUOOPOB. CHUMAIOTCS U 3aMUCHIBAIOTCS HAaydallb-
Hbl€ MOKa3aHusg MpUOOpPOB (NEPBBIM 3Tall MEPBOM CTYNMEHH 3KCIEPUMEHTA). 3aTeM
MPOU3BOATCS UCHBITaHUS oOpasma mnpu  Harpyske 0,25 o, QUKCHpPYIOTCS
NoKazaHusi MpuOOpPOB, MOCIE Yero olOpasel pasrpyk arT U 3aMepsAIOT OCTATOYHbIE
nedopmaruu. [{ukn moBTOpsitoT BHOBB s cryneHerd uameperus 0,5 u 0,75 oq.
[Toxazanust npuOOPOB (PUKCHUPYIOTCA HA BCEX dTanax MpOBEICHHS KCIIEPUMEHTA.

Bo Bpemsi HarpyxeHull (uKcHpyeTCsl BEIMYMHA HAarpy3ku ¢ TOYHOCThbIO 0,5
JIEJICHUS ILKaJIbI.

[Ipu ucnosib3oBaHuM u3MepuTenel aedopmaluii 4acoBoro THUMa TOYHOCTh
3aMepoB JoJbkHA cocTaBiATh 0,1 nenenus mkanel. [lokazanus mpubOpoOB 3aHOCATCS

B Ta0i. 3.1.



Ecnu npumensieTca annaparypa TeH3oMeTpudeckux uamepenuii Tuna CUNUT-
3, TO MOJTy4YeHHbIE JJAaHHBIE 3aMUChIBAIOTCS B Ta0. 3.2.

3.4. O6paboTKa pe3yJbTaTOB IKCIIEPUMEHTOB

[Ipy npuUMEHEHUH JATYMKOB YAcOBOTO THUIA aOCOJIIOTHbIE 3HAYCHUS
nedopmarii  OyAyT paBHBI Pa3HOCTH MEXAY HA4YalbHBIM W KAKIBIM W3

MOCJIEYIOIIUX IMOKa3aHUI COOTBETCTBYIOIIETO MpUOopa.

Taomuna 3.1.
PesynbraTel m3mepenus aedopmanmii 00pasia JaTyuKaMu 9acoBOTO TUTIA
[Tokazanus JaTYMKOB MPOJOJIBHBIX ITokazanusa DaT4UKOB
No Harpyska, nedopMaIuii, nei. rorepeyHbIXAeopmarui, 1e.
CTyHEHU KI'C Homepa natuukos Homepa natuukos
1 | 2 [ 3 | 4 1 | 2 | 3 | 4
Tabnumna 3.2.

PesynpTaTel u3MepeHus aedopmaiinii o0opasia

C MCIOJIb30BaHUEM anmnapaTrypbl TEH30METPUUECKUX U3MEPEHUI

IToka3zanus JATYUKOB IMPOJAOJbHBIX IToxa3zanus JAaTYUKOB MOMCPCYHBIX
Ne Har- nedopmanuit nedopmanuit

CTy- | py3Ka, | IMOKa3aHHsA MOKa3aHuUs

METPUYECKUE U3MEPEHUS METPUYECKUE NU3MEPEHUS
MEeHH | KIC pubopoB mpubopoB

U | U | U | U JAUL AL, | AU, | U [ U, | U | U, [AUL AL, | AU,

[Ipy MCnoOaB30BaHMM aIIapaTypbl TEH30METPUUYECKOIO KOHTPOJIS NMOKa3aHUs
pUOOPOB MPOAOIBHBIX U MONEPEYHBIX AehOopMalil clieyeT NePEeBECTH B METPHU-
qeckne Bemmannbl. Kosddurment nepecuera k = 1/3-10°. Benmunust gedopmartii
PACCUMTHIBAKOTCS C TOYHOCTBIO HE MEHEE IISATU 3HAKOB IOCIIE 3aIISTOM.

3aTeM i KaXJ0M CTYNEHHU HarpyeHus oOpasiia OnpeiessitoT aOCOMIOTHbBIE
3HAUCHUs BO3HUKarOmmXx B HeMm aedopmaruit AU. Jlng 3Toro 3a Havajgo orcuera
NPUHUMAETCS BEJIUYMHA IEPBOr0 ATama MEepBOW CTYyNEeHW HArpy3ku. BenuduHbl
nedopmanii OyayT ONPENEisThCA Kak pPa3HOCTb MPUHSATOW BEIUYMHBI Hauyaja
OTCYETa M METPUYECKUM IOKa3aHUEM IMOCIEIYIOIIeTro dTarna HarpyXeHus oOpasia.
PacueTsl BBIMOMHSIOTCA JIs1 BCEX TaTYMKOB.

3aTeM ONpEACNSIOT CPEIHIOK BEIWYHMHY MPOJOJIBHBIX M IONEPEYHBIX

nedopmanuii AU,




[To pe3ynpTaTaM pacueToB BbIYEPUMBAIOT TpadUKU 3aBUCUMOCTH Jehopmaruit
OT Harpy3kd JUisl Kaxjaoro naryuka. [IpoBepsieTcsi KayeCTBEHHOE COBIMAJCHHE
pe3ynpTaToB. Pe3ko oTnmnuaroniuecs pe3ynbTaThl OpaKyroTCs.

[Tpous3BoAAT pacueT BEIMYMHBI HANIPsHKEHUH U tepopmanuit mo popmyiam:

R 2
o, =—,keclem”®, (3.5)
S
rae P; — Harpy3ka Ha | — CTyIIleHH HarpyxeHwus, kl'c; S — Iiomaap MmormepeaHoro
2.
cedyeHus oopasia, cM”;
— M
gnpoq - h ! (36)
_ 2 ) AU}’!OI’!@M
gnonepet( - d ’ (37)
rae AUpposi — MOKa3aHUSA JNaTYUKOB NponoibHOR Aedopmanmu, MM; AUpgnepi
MOKa3aHWs JIATYMKOB IONEPeYHBIX nedopMaiuii, MM; h — HaganbHas BBICOTA

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

Pesynbratel u3mepeHuit 3aHocstes B Tad. 3.3.

[To dopmynam (3.2) u (3.3) BeruMciAOTCS aedhopmanuu U KO3POUIIMEHTHI
Ilyaccona g KaXJou CTYNEHUW HarpyKeHus. B pacuerax MCIOJIB3YIOTCS CpPEOHUE

BEeNMYMHBI fedopmarinil. Pe3ynbrarsl BeIYMCIEHUN 3aHOCATCS B Ta0M. 3.4.

Tabmuna 3.3
PesynbraTel BeuncneHuit gegopmainii oopasia
Haros [IpononsHbIe nedopmaln ITonepeunsle negopmanuu
No p cpenHee cpenHee
KEHHsI, | HOMepa JaTYMKOB HOMeEpa 1aTYHKOB
CTYIIEHU > 3HaYCHUE 3HaYEHUE
Krc/cMm
112 ... |n 1] 2] | n
Ipumeuanue. PacyeTsl BBIOITHAIOTCS TOJIBKO IS HATPY30UHOM YaCTH «HArpy3Ka-
TIEpPEeMEIIICHHIE)
Ta0mnuma 3.4
3HaueHus 1e(pOpMaMOHHBIX XapaKTEPUCTUK MTOPOIbI
Monayns
No CTVIICHH Hanpsoxenus, fedho i?;uﬂﬂ Koaddurnuent
> Ly Kre/em? p ’ ITyaccona

Krc/cm




B 3akmioueHnu 1o gaHHbBIM Tabn. 3.4. cTposATca TpapUKA  «MOIYJb
nedopmaliuu - HarpsbkeHue» U «kodduient [lyaccona-HanpskeHUE.

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 npouHOCMU ROPOO RPU OOHOOCHOM CHCAMUU
Ha obpazyax yuaunopuyeckoii popmol — 4 uaca

1.1. Tlenb paboOThI 1 OCHOBHBIE TEOPETUUECCKUE TTOJIOKECHUS

[lear paboTbl — ompeneraeHue Mpeaena MPOYHOCTH MOPOJ Ha OJHOOCHOE
CKaTue.

[Ipo4HOCTHIO MOPOA HA3BIBAETCS UX CIIOCOOHOCTH BBIICPKUBATh HANPSIKCHMUS,
He pa3pymasch. lIpeaenbHoe HanpsyKeHHE, MUHHMAIbHOE MPEBBIIIEHUE KOTOPOIO
BEJIET K pa3pyILICHUIO MOPO/Ibl, HA3bIBAETCA MPEIEIOM IPOYHOCTH.

Paznuyator npenensl MPOYHOCTH MOPOJ Ha CXKATUE, PACTSKEHHE U CJIIBUT.
[Ipenensl TPOYHOCTH TIOPOJ OMPEHCISIFOTCS NPU  OJHOOCHOM, IUIOCKOM U
BCECTOPOHHEW HArpys3kKe.

B mpaktudeckux 1ensx HauOOJBIIMNH MHTEpPEC MPEeCTaBIsCT Mpeaes
MPOYHOCTH Ha OJIHOOCHOE CXaThe, IIOCKOJbKY HMMEHHO TaKo€ HalpsKEHHOE
COCTOSIHUE PEaIM3yeTCs Ha KOHTYPE TOPHBIX BHIPAOOTOK.

[Ipenen mpoyHOCTH HA OJJHOOCHOE CXKATHE 3aBUCUT OT PA3IMUYHBIX (HaKTOPOB,
B TOM YHCJIC M OT YCIIOBUI SKCIIEPUMEHTA. 37IeCh OCHOBHOE BHUMAaHHUE JOJIKHO OBITh
YACJICHO COOTHOIIEHUIO BBICOTHI W JAuamMerpa oOpasila, a TakKe KOHTAKTHBIM
YCIIOBUSIM MEX]Ty 00pa3lioM U TUTMTOH TIpecca.

1.2. TIpuGopsl, 000pyAOBaHKE U MATEPUAIIBI

OO0pas1el TOpHOI MOPOBI IMITHHAPUIECKON (OPMEI.

['mppaBnuyeckuii mpecc.

KaMHCpCSHaﬂ MalllhHa.



[IInmudoBaabHbIN CTAHOK.

1.3. Tlopsgok mpoBeaeHus J1adbopaTopHON paboThI

Jlnst mpoBeieHNs SKCTIEPUMEHTA W3TOTaBIMBAIOT OOpasIbl IMIHHAPUIECKON
(dbopMBI C OTHOLIEHUEM BBICOTHI 00pasiia K ero JuaMerpy He MeHee AByX. Ocoboe
BHUMaHUE MPHU M3TOTOBJICHWU 00Opasla cieayeT oOpaliarh Ha MapajljieIbHOCTh €To
TOPLIOB U NMEPHEHAUKYIISIPHOCTH TOPILIOB C 00pa3yIoIEH.

OOpa3er] ycTaHaBIMBAIOT Ha Mpecc U (PUKCUPYIOT MOJ €ro MIUTOMH.

[Ipy maBHOM HarpyXeHWW o0O0paszer] JTOBOAWUTCS JO pa3pylICHHS,
bukcupyeTcs mpenenpHas pa3pyliiaolasi HarpyskKa.

Pexomenmyetcsi 00paTuTh BHUMaHUE Ha XapaKTep paclpOCTPaHEHUs TPEUTUH
IIPY pa3pyIICHUH.

HpGIICJI IIPOYHOCTH IIOPOA paCHUTBIBAIOT I10 (bOpMYJ'IG

‘ m‘—‘ ‘ ,kecl cm?, (4.1)

rae |P| - pa3pymiaromast Harpyska, KFC; S — MIoNIa Ak TOPLEBOIT YacTH 00pasa, cM.

Pesynbrartel sKkcliepuMeHTa 0O0paldaThIBAIOT METOJaMH  MaTeMaTH4eCKOU

cTaTUCTUKU coryiacHo [lpunoxenus. Haxomst cpenHee 3HadeHwe mpenesna
MPOYHOCTH U KO3(PPUIIMEHT Bapraluu.

[Io pe3ynpTaTaM OIBITA JEJNAIOT BBIBOJ O CTENEHU OJHOPOAHOCTH T'OPHOM

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 HA3bIBAECTCA OTrHOaromIas NpeaeabHbIX

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



Teopuss mnpounoctn Kynona-Mopa cBsA3bIBa€T pas3pylI€HHE MOPOAbI C
JNEWCTBUEM NPENEIIbHBIX KACATEJIbHBIX HANPSKEHUHN 7, BEIMYMHA KOTOPBIX 3aBUCHUT
OT BEJINYMHBI HOPMAJIbHBIX HANPSKEHUH 0y, HA IUIOIIAJIKE pa3pyIICHHUS:

7= Cf o, MIla, (5.1)

rne C — cuerienne, Mlla; f — koadunment tpenns, f = 1gp; ¢ — yron BHyTpeHHETO
TPEHHSL.
OOm1ast 3aBUCUMOCTh MKy HOPMAIBHBIMU U KacaTeIbHBIMUA HAIPSKEHUSMU

B TBCPIAOM TCJIC

2 2
[G_Mj e :(mj | (5.2)
2 2

I 0; — MaKCUMaJlbHbIE I1aBHbIe HanpspkeHus, MIla; o3 — MUHUMaNIbHBIE TTIaBHbBIE
Hanpsbkenus, Mlla.

Bripaxkxenne (5.2) ONHUCHIBAET YpaBHEHUE OKPYXKHOCTH C PaguycoMm

o, - d,
R=—1—2
2 M OCHTPOM, PACIIOJIOKCHHBIM Ha OCHU a6cuncc B TOYKC C KOOpAWMHATaAMH

({]. Jl+ﬂ’3)
b2 Bce ToOukM BHYTpH NpENeNbHOTO Kpyra HANpsOKEHUM XapaKTePU3YIOT

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
U TIPEJICTABIIACT COOOM, KaK PABUIIO, MOHOTOHHYIO KPUBYIO.

HaubGonpimmuM  pacnpocTpaHEHHEM  TOJIB3YIOTCS  CIICIYIOIIME  METOJIbI
OTIPEICIICHHS TACTIOPTOB MPOYHOCTH TOPHBIX MTOPOSI:

METOJT 00OBEMHOT'O CHKATHS;

METOJI Cpe3a CO CXKATUEM;

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

MeTon omnpeaeneHus macnopTa MPOYHOCTA TOPHOM TOPOJBI IO pe3yibTaTam

ONPEAEIICHUS Op, U O HOCUT CYTyOO OPMEHTHPOBOYHBIN XapaKTep.



OKCIEPUMEHTAIBHBIM IIyTEM OIPEAEISIIOT MPEIENbl MPOYHOCTH MOPOABl Ha
OJTHOOCHOE CHKATUE Oy U OJHOOCHOE PACTSKEHHE 0,. 3aT€M B KOOPJAMHATAX T — O
CTPOSAT I HUX NPENENIbHBIE KPYTH M IPOBOMAT K 3THM KpPyram KacaTelbHYIO,
KOTOpasi U pacCMaTpUBaETCs B IEPBOM NPUOIMIKEHUU KaK Orndaromast.

Tak kak HW3BECTHBI TOJBKO JIBE TOUKH, TO OruOaromias MmpeacTaBisieT coOou
npsaMyr0 JMHAK. OpUEHTUPOBOYHO ONPEIAECICHUE BEJIWYUH CLEIUIEHUS |

K03 puIeHTa BHYyTPEHHETO TPEHUSI TPOU3BOAUTCS 1O (hopMyiam:
tngﬂ, C:M’ (53)
2 Jom 0, 2

[Ipy OTCYTCTBHM SKCIIEPUMEHTAIBHBIX JAAHHBIX O PACTATHUBAIOIINX HAMPSKCHUSX,
MOYKHO ITPUHUMATS 0, = 0,1 oy

MeTton 00BeMHOTO CKATHSI 3aKI04YaeTcs B cieayromeM. O0pasibl TOPOIbI €
MOMOIIBIO THIPABIMYECKOTO IMPECcca HCIBITHIBAIOTCA B YCIOBUAX 01 > 07 = 03> 0.
DUKCUPYIOTCS pa3pylIaAOINe HAPSHKEHUS U MPUBOSTCS COOTBETCTBYIOIIUE KPYTH
Mopa. Orubaromiasi mnpeaenabHbIX KpyroB Mopa mnpeactaBisieT coOOW MacmopT
MPOYHOCTH TOPO/I.

Yrom BHYTPEHHETO TPEHHS W CIEIUICHUS OIpeaeisieTcsl TpapuIecKuM
METOJIOM.

1.2. Heo6xomumbie mpuOOpbl, 000pyAOBaHUE U MATEPUATTBI:

['mppaBnuyeckuii mpecc.

ManomeTp naBieHUS.

OO6pa31el Topo ¢ pa3MepaMu (- BhIcOTa 00pasiia, - 1uaMeTp), oopaboTaHHbIE
cornmacHo ['OCTa.

1.3. Tlopsook npoBeneHus padoTHI:

OOpa3ipl MOPOJBI HArpyXarTcs TPECCOM N0 paspymieHus. DUKCUPYIOTCS
oceBbIe U OOKOBBIC HampspKeHUs. CTPOUTCS macnopT mpoyHocTH mopo. Onpenens-

€TCsl CLICTIJICHUE U YTOJl BHYTpEHHEro TpeHus mo gopmynam (5.3) wim rpadhudeckum

METOIOM.



[Ipu mocTpoeHrnu nacnopra NPOYHOCTU TOPHOU MOPOABI METOJIOM 0OBEMHOTO
COKaTHsl UCIONB3YIOT pe3yJIbTaThl UCHBITAHUN 00pa3lloB HE MEHEEe YeM IPU TpeX
Pa3TUYHBIX 3HAYEHUSX BEITMYUHBI OOKOBOTO JIaBJICHU.

JInst uckirodeHus: TpyObIX OMIMOOK KaXKIIbIN OIBIT MOBTOPSIOT HE MEHEE TPex
pa3. Jlns mocTpoeHuss macmopTa MPOYHOCTH UCHOJB3YeTCsl CpEeAHEe 3HAueHUe

pa3pyLIAONIEN HArPY3KHU.

Jlabopamopnas paboma Ne 6
Onpeoenenue KoIpguyuenma Kkpenocmu 20pHbvIX HOPOO
Memooom monuenusn — 2 uaca

1.1. [enb paboTHL.

[lenapto maHHOUW pabOTHI SBISIETCS OmpeaesieHne Kod(hdUIMEHTa KpernocTu
ropaoit mopossl f mo mpod. M.M. TIpoTOABSIKOHOBY ISl UCCIIEOBAHUS BOIIPOCOB
TOPHOTO JIaBJICHUS, Pa3pyLICHUs MOJIE3HBIX HMCKOMAEMbIX W BMEUIAIOIIUX IOPOI,
BBIOOpA MEXAHWU3MOB I pa3pabOTKU YIJIsl U Pylibl, OypOBOTO MHCTPYMEHTA, THUIA
BB, onpeznenennst npou3BOUTENBHOCTH TPYJa TOPHOPAOOUHUX U JIp.

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

IIPOYHOCTH IIOPOABLI HA CKATUC!

100 (6.1)

2
TNI€ O — TPENIeT MPOYHOCTH TIOPOJIBI Ha OAHOOCHOE CXKaTue, Kre/cM”. B mHCTHTYTE

f GCJfC

ropHoro jgena uM. A.A. CKOUYHHCKOTO pa3paboTaH SKCIPECC-METOJ| OIpeeaeHuUs
Kod(pduLMeHTa KPEmoCTH YIS U cl1a0bIX MOPOJ, MpeAHA3HAYCHHBIN 1JIsi OBICTPOTO
ONpeIeJICHHs ITOTO TTOKA3aTeNsl B IAXTHBIX YCIOBUSX.

CyTh BapuaHTa, MOJYYUBIIETO HA3BaHUE METOJA TOJYEHHUS, CBOJUTCS K

CJIEIYIOLIEMY:



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

MIPOCEUBAIOTCA HA OJJHOM CUTE OJHOBPEMEHHO HECKOJIBKO HABECOK;

[0 HACBIMMHOMY 00bEMY 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 momyuuBIieicss MeIoyu Ha
rJ1a3 OTCOPTUPOBBIBAIOT KyCOUKH pazMepom 15-20 MM B ITOMIEPEUYHUKE U JETAT UX Ha
ATk opruit Becom 40-80 r kaxaas. XKemarenbHo, 9TOOBI KYCOUKH UMEIIH KPYTIYIO
WU OBaJIbHYIO (popMmy.

Kaxayro mopiuio nociaeoBaTeIbHO 3aChINaloT B 3arpy304HbIi cTakaH mpudo-
pa ¥ U3MENIbUAIOT €€ MyTeM cOpachIBaHUs HA HEE TUPH C MOCTOSIHHOM BHICOTHI 0,6 M.
Yucno ynapoB s BCeX TMOPIUN NMPUHUMATh OJMHAKOBOW Ha BpeMsl MPOBEACHUS
OTIBITA.

Bce narhs mopiuii cchlnnaroT BMECTE HAa CUTO ¢ pa3MmepoM siueek 0,5 mm. I1buib,
MPOIIEIIYI0O YEPE3 CUTO, COOMPAIOT COBKOM M BBICHITIAIOT B TPYOKY oObemMomepa,
MOCTYKUBAs €€ JIsl YIUIOTHEHUS! TbLIH.

BcraButh B TpyOKy 0O0beMOMeEpa /10 yropa MOPIIEHEK U ¢ TIOMOIIBIO METaJLTH -
YECKOU JIMHEUKU M3MEPUTH BBICOTY CTOJIOMKA TTBLIH.

Breruncnenne ko3¢ duimenTa KpemnocTy MPou3BOAUTCS ¢ TOUHOCTHIO 110 0,1 1o

bopmyie

_20-n
h

rzie N — 9ucio yIapoB rupu; N — BeICOTA CTOIOMKA MBUTA B 00BEMOMEPE, MM.

f : (6.2)



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

PGSYJ'IBTaTBI 9KCIICPUMCHTA

HazBanue

Ne ombiTa n h f IIpumeuanue
TOPOJIBI

Pe3ynbTaThl SKCIIEPUMEHTOB 00pa0aThIBAIOTCS METOJaMH MaTeMaTHYeCKOU
cratuctuku (cM. [Ipunoxenue).
[Ipou3BoAsST CpaBHEHWE TMOMYYECHHOWM METOJOM TOJYCHUS BEIMYHUHBI

Kod(duIeHTa KPEernocTu ¢ pacueToM, BBIMOJHEHHBIM 10 (hopmydie (6.1).

[Ipunoxenue

Oopabomka pe3ynbmamoe IKcnepumenma

Memooamu Mamemamuieckonu CmamucmuKky
[IpumeHeHne METOJOB MAaTeMaTH4YECKOM CTaTUCTUKA B TOPHOM JIEJie
MO3BOJISIET OOBEKTHMBHO OIEHWBATh MHOTHE TapaMeTpbl TEXHOJOTHYECKUX
MPOLIECCOB, CBOWCTB TOPHBIX MOPOJ, KOTOPbIE Ja)Xe€ B CXOJHBIX MEXIy CcOO0M

YCJIOBUSIX MOTYT U3MEHSTHCA B IIUPOKUX TMpeIeax.

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

MaTEMATHUYCCKOT'O OKHAaHWA.

CpeaHee pacCYMTHIBACTCS CIICIYIONUM 00pa3oM:

_ =l
Xep = ! @
e Xj — 3HaYCHUE U3MEPEHHOM BEJIMYMHBI B | —TOM OIIBITE; N — YHCJIO OMBITOB.
JIns OLIEHKM TOYHOCTH IPOBEIECHHOI'O HSKCIEPUMEHTA, OINPEACIICHUS 4YHUCia

HCO6XO,III/IMBIX OIIBITOB U T.A. BBIYHUCIIACTCA KOG)(I)(bI/II_II/ICHT Bapuanuunu




» @)

rac S— CPCAHCC KBAAPATHIHOC OTKIIOHCHHC

n

Z (Xi — Xy

S — i=1 ’
-1 (©)

HanMenbpiee wmcio o0pas3oB, HEOOXOAWUMOE [Jisi HWCIBITAHWH, MOYKHO

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

Tabnuua
MuHUMaTEHO HEOOXOIMMOE YHCIIO 00Pa3IoB
3navyeHne KodQPuUIreHTa Bapuaun 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 00y4aI0IIUXCH

Y4ebHo-MeToanuecKoe 00ecreuyeHne CaMOCTOSTENHHOM pabOThl 00yUarOIINXCS
no aucuuiminHe «®u3uka TOpHBIX MOpPOA» mpenacraBieHo B I[lpwnoxennn 1 un
BKJIFOYAET B ceO4:
— IJIaH-TpaUK BHIIOIHEHHS CAMOCTOSTENIbHOM pabOThI MO0 AUCLUILIIMHE, B TOM
YycJie MPUMEPHbIE HOPMbI BPEMEHH Ha BBITTOJIHEHHE 110 KaXKOMY 33JIaHHIO;

— XapaKTepUCTHKA 3aJaHUN ISl CaMOCTOSITENIbHON paboThl OO0y4aroumxcs H
METOJANYECKUE PEKOMEH/IALUHU 10 UX BBIITOJIHEHHIO;

— TpebOBaHMS K  TPEICTAaBICHUIO U  O(OPMIICHHIO  PE3YJIbTaTOB
CaMOCTOSITEIIbHON paOOThI;

— KPUTEPUH OLEHKH BBIMOJIHEHUSI CAMOCTOSTEIbHON PaOOTHI.




V. KoHTpoab g1ocTHKEeHUS 1eJiell Kypca

No Konrpompyemblie Kompr 1 aTans! hopMupoBaHust O1neHOYHbIE CPEICTBA
/n paszesbl/TeMbl KOMITETEHIHI Texymii [Tpomexxyrounast
JCIIATUTHHBI KOHTPOJIb arTecTalus
3Haer VO-1
Munepaisl 1 TOpHbIE OIIK 4 Ymeer VO-1
1 | mopomL. OO1ye cBeneHust Baneer VYO-1 DK3aMeH
0 (PM3UKO-TEXHIYECKUX 3Haer YO-1 (Bompockr 1, 2, 3)
rapameTpax rOpHbIX OPOJ] OIIK9 Ymeer YO-1
Bnaneer VO-1
3Haer YVO-1
OCHOBHEIE IOHATH: OIIK 4 Ymeer VO-1 OK3aMeH
5 ﬁiﬁ;ﬁgﬁ:ﬁ;ﬁgm Bnaneer YVO-1 (Borpocki 4, 5, 6, 7,
MEXAHIIECKIX CBOMCTR 3Haer YO-1,11P-4 | 8,9,11,12,13, 14,
PODHBIX TOPOI OIIK 9 Ymeer YO-1,11P-4 | 15,16,17,18,19)
Bnaneer YO-1,11P-4
3Haer VO-1
OIIK 4 VYmeer YO-1
N OK3aMeH
3 TerutoBEIe CBOKCTBA Bnaneer VO-1 (Borpocer 20, 21,
TOPHBIX TIOPO/T 3HaeT YO-1 22, 23)
OIIK 9 VYmeer YO-1 '
Bnaneer VO-1
3Haer YO-1
OIIK 4 VYmeer VO-1 OK3aMeH
4 ONEeKTPOMArHUTHBIE Bnaneer YO-1 (Bompocs! 24, 25,
CBOWCTBA TOPHBIX ITOPO]T 3Haer YO-1,1IP-4 | 26,27, 28, 29, 31,
OIIK 9 Vmeer YO-1,I1P-4 32)
Bnaneer YO-1,11P-4
3Haer VO-1
BoseiiCTBHE BHEIIHIX OIIK 4 Ymeer YO-1 DK3aMeH
5 | dpursseciax noreit na Bnaneer YO-1 (Bompocsl 33, 34,
T —— 3HaeT YO-1,1T1P-4 | 35, 36, 37, 38, 39,
OIIK 9 VYmeer YO-1,11P-4 40)
Bnagneer YO-1,11P-4
3Haer YO-1
OIIK 4 Ymeer YO-1 OK3aMeH
6 I'opHOTEXHMUECKHE Bnaneer YO-1 (Bompocs! 43, 44,
rapamMeTphl TOPHBIX TTOPOT 3Haer YVO-1 45, 46, 47, 48, 49,
OIIK 9 Ymeer YVO-1 50, 51, 52, 53)
Bnaneer YVO-1

TUIOBBIE KOHTPOJBHBIE 33JIaHUS,, METOJIMYECKUE MaTepualibl, ONPEEISIONIIe
NPOLICAYpPhl OICHUBAHWS 3HAHWM, YMEHUM M HABBIKOB U (WJIM) OIbITA JEITEILHOCTH, a
TaKKe KPUTEPUM U TIOKA3aTeIM, HEOOXOAUMBIE JJIsl OIICHKW 3HAHWM, YMEHUA, HABBIKOB U
XapakTepu3yronme dtanbl  (GOPMUPOBAHUS KOMIIETEHIIMA B TPOLECCE  OCBOCHHUS
00pa3oBaTeNIHbHOM MPOrPaMMBI, TIPEICTaBIICHBI B [ pumoxenyn 2.



V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOJNYEKOE OBECIIEYHEHUE JUCIHUIIJIMHbI

OcHoBHas JuTepaTypa
(271eKmpoHHble U nevamuvle U30aHus1)

. OcHOBBI (DU3UKH TOPHBIX TOPOJ: Y4YEOHHUK JJIi CTYACHTOB TOPHBIX
cnenuanbHocTet By3oB / B.B. Pxerckumii, I'.5l. HoBuk. — M3x. 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-e uzn. — Tomck: M3a-Bo TOMCKOTO MOTUTEXHUYIECKOTO YH-
ta, 2011. — 519 c. — ISBN: 978-5-98298-799-0. Pexum pmocrtyma:
https://elibrary.ru/item.asp?id=19484914.

. ®usnka ropueix nopoj: yueo. mocoodue / Jlatsimen O.I'., Anoxuna O.0. — 2-¢
u3n. — Exarepun6Oypr : 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.] ; [pea. Y. H. baiikuna] — KpacHosipck : T'oc.
YH-T 1IB. MeTaJJI0B U 30510Ta, 2006. — 116 ¢. — ISBN 5-8150-0346-8. — Pexxum
noctyna: https://elibrary.ru/item.asp?id=19479195.

. ®usnka TOpHBIX mnopoxa. Yuebnoe mocobue. / C.B. benos, H.A.
TpaakBummikas. — 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 SBJICHUHN 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)

. ®usnMka paspylmieHHs] TOPHBIX TOpOA TIpu OypeHWH U B3pHIBAaHUU (C
MPaKTUYECKUMH pekoMeHaarusamu) : yueobnuk 1. 1 / I'. M. KprokoB. — M. :

I'oppas  kmmra, 2006. — 330 c¢. — Pexum  gocryma:
http://lib.dvfu.ru:8080/lib/item?id=cham0:391990&theme=FEFU.

. OcHOBBI pu3MKU TOPHBIX Mopon. Metonuueckue ykazanusi. / Haymos K.I.,
[llBenoB M.M. — MockBa: MITYVY, 2008. — 22c. — Pexum pocryna:
https://elibrary.ru/item.asp?id=23787536.

. ®u3nka paspyuieHus TOPHBIX NOpoAd npu OypeHun u B3pbiBanuu: Yacts 11
Paspymienue ropusix nopojg npu Oypenuu. Pasgen 1. Buenpenue 3yObeB B
paspyliaemMyro Mnopoay. Y IapHO-BpallaTeibHblii clocod OypeHus : ydeOHoe



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.: HUL[ UTH®PA-M, 2015. —336 c. — ISBN 978-5-16-
009729-9 — Pexxum noctyma: http://znanium.com/catalog/product/455795.

. CoBpeMeHHasi TreoJlMHaMHMKa M Bapualuuud (U3MYECKUX CBOWCTB TOPHBIX
nopoa: Ilocobue / Kyspmun H0.0., XKyxos B.C., — 2-e u3z., crep. — M.:
I'opuast xuura, 2012. — 262 c. — ISBN 978-5-98672-327-3 — Pexxum nocrymna:
http://znanium.com/catalog/product/994412.

. Kanutonos, A. M. ®usnueckne CBOWCTBA TOPHBIX IMOPOJ 3aMaJHON YacTu
Cubupckoit miaropmel [DnekTpoHHBIH pecypc| : Monorpadus / A. M.
Kanuronos, B. I'. BacunbeB. — Kpacnosipck : Cub. penep. yu-t1, 2011. — 424 c.
— ISBN 978-5-7638-2142-0. — Pexxum noctyma:

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., Konoguna 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
«AnTepHer»

1. bu6auoreka JIBOY

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

2. buomorexka 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.qgluckauf.ru/

7. be3onacHOCTh TpyZa B IPOMBILLIEHHOCTH
http://www.btpnadzor.ru/
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8. Hayunas snexktponHast Oubnuoreka
http://elibrary.ru/titles.asp
9. CnpaBouHas cucrema «['apant» http://garant.ru/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst

Hcnons3zyemoe B yueOHOM MpoIliecce mMporpaMMHoOe oOecrieueHue:

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

2. I'padmueckuit penakrop AutoCAD;

3. I'paduueckuit penakrop Photoshop;

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

VI. METOANYECKUE YKA3AHUSA
ITO OCBOEHUMIO U CHUITJIMHBI

Ha nepBoM 3aHSITHM MO JUCHUIUIMHE TPYIIa CTYyJACHTOB MHOOPMUPYETCS O
BBEJICHUU B JICHCTBUE MPAKTUKHU OIIEHKHU 3HAHUH 1O OauibHOU cucTeme. CTylIeHThI
UHOOPMUPYIOTCSI O METOJIMKE OIEHKH YCBOCHUSI MaTEPHAJIOB JUCIUIUIUHBI B KOHIIE
ceMecTpa, KOMMEHTHPYIOTCS BO3MOXHBIE BapHaHThl AITOW OIeHKH (OaibHas
CUCTEMA C YYE€TOM TEKYyIIeHd aTTeCTaluh U cladya dK3aMEHa M0 TEOPETHYECKOMY
Marepuainy).

CryneHTaMm pa3bsCHAIOTCA MPUHLUNBI (DOPMUPOBAHUSI CUCTEMBI 3HAHUM IO
JTUCIUTUIMHE, TOSACHSETCS BIMSHUE PA3IMYHBIX COCTABISIOMIMX PaOOThl HaT
MaTepuajiaMH JTUCIMIUIMHBI (TTOCEIIEHUE JIEKIINM, BEICHUE KOHCIIEKTA, BBITTOJTHEHUE
1abopaTopHbIX padoT), oOpallaeTcs BHUMAaHUE CTYJIEHTOB Ha PETyJIIPHOCTh padOThI
¥ CBOEBPEMEHHOCTH BBITIOJTHEHUS TEKYIICH paOOTHI.

CryneHTaMm Ha 3TOM K€ 3aHATUM BBIJACTCS B DJICKTPOHHOM BHJIE DK3EMILISP
MeTonnueckux yka3aHuil 10 BBITTOJIHCHHIO JIA0OPATOPHBIX padoT.

B Teuenue cemectpa uyepe3 kKaxapie 4 HEAENM TPOU3BOJIUTCS TOJACYUET

UTOTOBBIX TMOKa3zaTelner 3a mepuoi ¢ wucnosb3oBanueM cuctemMbl TANDEM, o


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

pe3ynbTaTax KOTOPOrO CTaBUTCA B HM3BECTHOCTb Ipymma, pykoBogutenb OIl u
aJIMUHUCTPATOP 00pa30BATEIBHBIX POTPAMM.

Ha npenmocnenneld Hemele cemecTpa TpYIINE COOOMIAIOTCS HWTOTOBBIC
MOKa3aTesld MO OLIEHKE paboThl B CEMECTPE M JAIOTCA Pa3bsICHEHUS IO MPOIEAype

OKOHYATEJIbHOM OLCHKH 3HAHUM KaXJO0TO CTYJCHTA.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JTUCHUATIMHBI

[IpoBeneHne JEKIMOHHBIX 3aHATUNA TPEIYCMOTPEHO B MYJIbTUMEIUNHON
aynuropun. JIeKIuu  MPOBOAATCS € WCIOJAL30BAHMEM  TPE3CHTAIUd |
BUJIeOMaTepUalioB. BrImosiHeHHe 1ab0paTOpHBIX paboT MPOBOIUTCS B J1abOpaTOpuu
«DU3UKHA TOPHBIX MMOPOJI», OCHANEHHON COBPEMEHHBIM ITPECCOBBIM, KAMHEPE3HBIM,
MOJIMPOBAIBHBIM M JPYTUM OOOpYJAOBaHUEM, HEOOXOAUMBIM JJIsi BBIMOJTHEHUS
pabor.

Odopmnenue oTu€ToB 1O  JabOpaTOpHbIM  paboTaM  Mpeanojaraer
UCTIOJIb30BaHNE TPUKJIAJHBIX KOMIBIOTEPHBIX Mporpamm maketa Microsoft Office
JUTSL BBITIOTHCHHSI MAaTEeMAaTHYECKUX PAcueTOB M MOSCHHUTEIBHBIX 3alHCOK, a TaKkKe
nporpamm AutoCAD wu Photoshop mns pa3paboTku rpaduueckux mMaTepuaioB. ITH
paboThl TPOBOASTCS B KOMIIBIOTEPHOM KJIacCe€, a TakKKe CaMOCTOSITEIBHO C
UCII0JIb30BAaHUEM HOYTOYKOB.

B mensx obecriedeHus: cnenuaibHbIX YCIOBUNA OO0YYEHUS MHBATUIOB U JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710poBbsi B JIBDY Bce 3manust 060pymoBaHbI
naHgycamu, JudTaMH, TOABECMHUKAMH, CICHHATU3HUPOBAHHBIMH  MECTaMH,
OCHAIIICHHBIMU  TyaJeTHbIMM  KOMHaTaMu, TaOmuYkamMu  WHGOPMAIIMOHHO-

HABUTALIMOHHOM TTOJEPHKKH.
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Ilnan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIHHON PadoThI

no AucCHUILINHe «Pusnka rOpHLIX IIOPOI»

IIpumepHsbie

Ne Hara/cpoku .

i NO— Bun camocrosiTensHOM paboTl | HOPMBI BpEMEHH Ha ®dopma KOHTPOIIA
BBIIIOJIHCHHE

1 |4 memens cemecTpa Pabota ¢ yueOHOI 11 HOpMATHBHOM 9 CobecenoBanue, 3a1uTa
JUTEPaTypOH, HEOOXOIMMOH IS nabopaTopHBIX paboT,
BBITIOJTHEHHS JTA0OPATOPHBIX padoT pedeparos
Ne 1, 2 u opopmiienne oT4ETOB,

MOATOTOBKa pedeparos.

2 |8 Hexens cemecTpa Pabora c nuteparypoii, 9 CobecenoBanue, 3ammra
HEOOXOANMOH ISl BBITIOJIHEHUS J1a00paTopHON paboThI,
naboparopHoii padoter Ne 3 u pedeparos
odopmireHHe 0T4ETA, TOATOTOBKA
pedepaToB.

3 |12 mepmens cemectpa Pabota ¢ mutepatypoii, 9 CobecenoBanne, 3amura
HEO0OXOAMMOI IS BBITOTHEHHS J1ab0paTOpHOM padoTHl,
nmabopaTopHoii paboTsl Ne 4 u pedepaToB
odopmiteHHe 0TUETA, TOATOTOBKA
pedepaToB.

4 |16 Hemens cemecTpa Pabota ¢ mutepatypoii, 9 CobecenoBanne, 3amura
HEOOXOAUMOMH ISl BHITIOJIHEHHUS J1abopaTopHON paboThI,
naboparopHoii padoTer No 5 u pedeparos
odopmiieHre 0TUETA, MOrOTOBKA
pedepaTos.

5 |18 menens cemectpa Pa6ora ¢ nureparypoi, 9 CobOecenoBanue, 3amura
HEOOXOAUMOM ISl BBITIOJIHEHUS J1a00paTopHON paboThI,
naboparopHoii padotsl Ne 56 u pedeparos
oopmiieHHe 0TUETA, TOATOTOBKA
pedepaTos.

Hroro 45

6 |DOx3amMeHaMOHHAS Pab6ota ¢ yueOHOI 1 HOpMATHBHOM 45 Ok3aMeH
ceccHst JUTEPATYPOH, KOHCTIEKTaMH
JIEKUUH
PexomeHaalMu 110 CAMOCTOATEILHOM PpadoTe CTYACHTOB

OCHOBHOM TIEJIBI0 CAMOCTOSITEILHONU PabOThl CTYACHTOB SIBIISICTCS YIyUIICHUE
poeCCUOHAIBHOM  TOJATOTOBKH  CIICIIMAIMCTOB  BBICIICH  KBaJdM(UKAIIUH,
HampaBjeHHOe Ha (QOPMHUpPOBAHME Yy HHUX CHUCTEMbl MPOeCcCHOHATBHBIX

KOMIETEHIIUM, HEOOXOIUMBIX B UX OYyIyIIeH MPaKTUUECKOMN AeSATEILHOCTH.

[Ipy wu3yyeHMH JUCHMIUIMHBI TMPEANOJIAracTCs BBINOTHEHUE CIETYIOUUX
BugoB CPC:

1. BHeayauTopHas caMocTosiTelibHast paboTa.

2. AyauTopHasi camoCTOsITeNbHass padoTa, KOTOpas OCYIIECTBISETCS IO
HEIMOCPECTBEHHBIM PYKOBOJICTBOM IPEMNO1aBaTelIsl.

BreaynutopHas camocTosTenbHas paboTa MpeamnojiaraeT IMOATOTOBKY K
71a00paTOPHBIM 3aHSTHIM, TIOJITOTOBKY OTYETOB TI0 JIAOOPATOPHBIM paboTaM, padoTy
C y4eOHOM, HOPMATUBHON ¥ HAyYHO-TEXHUUYECKOU JIMTEPATYypOH C UCTIOJIb30BAaHUEM
AJIEKTPOHHBIX OMOJMOTEYHBIX PECYPCOB, MOATOTOBKY pedeparoB MO H3ydaeMOMY
MaTepuany AUCIUILIUHBI.



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

Kpurepuu oueHku npu codeceJ0BaHUN:

— 100-85 GamnoB - ecnu OTBET IMOKAa3bIBa€T MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MpPEeIMETHOM 007acTH, OTIMYAETCA TIIyOMHON U TMOJHOTOU
PACKpBITHSI TEMBI;, BJIaJICHUE TEPMUHOJIOTMYECKUM alllapaToM; YMEHHE OOBSCHATH
CYILIIHOCTbh, SIBJICHHM, TIPOLIECCOB, COOBITHIA, JeNaTh BBHIBOABI U 00OOIIEHUS, 1aBaATh
apryMEHTUPOBAHHBIE OTBETHl, MPUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTMYECKOW peYblo, JOTUYHOCTh M MOCIEAOBATEIIbHOCTh OTBETA; YMEHUE
MPUBOJAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

— 85-76 GamioB - OTBET, OOHAPYKUBAIOUIUN MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MpPEeJIMETHOM 00JacTH, OTIMYACTCS TIyOMHOW M IOJHOTOM
PACKpBITUS TEMBbI; BIAJEHUE TEPMHUHOJIOIMYECKUM amlapaToM; YMEHHE OOBSICHSTH
CYIIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITH, JIeNIaTh BBHIBOJLI U 0OOOIIEHUS, JaBaTh
apryMEHTUPOBAHHBIE OTBEThI, MPUBOJUTH MPUMEPHI; CBOOOAHOE BIAJICHUE
MOHOJIOTHYECKOW PEUbl0, JIOTHYHOCTh M MOCIEA0BATEIbHOCTh OTBETA. Jlomyckaercs
OJIHa-JIB€ HETOYHOCTH B OTBETE.

— 75-61 Oamn - oOllEHUBAeTCAd OTBET, CBUAETEJIbCTBYIOIIUA B OCHOBHOM O
3HAHUM  TPOLIECCOB  M3y4aeMoOW  TPEIMETHOHM  00JIacTH,  OTIUYAIOIIUICS
HEJIOCTAaTOYHOW TJIyOMHOW M TIOJHOTOM PACKPBITHS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeOpHH; cJ1ad0o CGhOPMHUPOBAHHBIMU HABBIKAMHM aHaJW3a SIBJICHUH,
MPOIIECCOB, HEAOCTATOYHBIM YMEHUEM JaBaThb apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTH TPUMEPHI; HEAOCTATOYHO CBOOOJTHBIM BJIAJCHHEM MOHOJOTUYECKOMN
pEeYbI0, JIOTUYHOCTBIO M TIOCJIEIOBATEIBHOCTBIO OTBETA. JlOMyCcKaeTcs HECKOJIBKO
OIIMOOK B COJEP’)KaHUU OTBETA; HEYMEHHE MPUBECTH MPUMEP Pa3BUTHS CUTYyaIlUH,
MPOBECTHU CBS3b C IPYTHUMU aClEKTaMU U3y4aeMou 00JacTu.

— 60-50 6annoB - 0TBET, OOHAPYKUBAIOIINI HE3HAHHWE TIPOIIECCOB M3ydaeMOn
npeaMETHOM 00J1acTH, OTIMYAIOIIUNACS HETJTyOOKUM PaCKpPhITUEM TE€MbI, HE3HAHUEM
OCHOBHBIX BOMPOCOB TEOPUHU, HECPOPMHUPOBAHHBLIMU HABBIKAMU aHAJIM3a SBJICHUMH,
MPOIIECCOB; HEYMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI, CIaObIM BiIaJCHUEM
MOHOJIOTUYECKOW peuyblo, OTCYTCTBHEM JIOTUYHOCTH M  IOCIEI0BATEIBHOCTH.
JlomyckaroTcsi cepbe3Hble OMMOKU B COACP)KaHUM OTBETAa; HE3HAHWE COBPEMEHHOMU
npobsieMaTUKU U3y4aeMoil 001acTu.

BOHpOCbI AJIdA CaMONMoATrOTOBKH

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

2. OCHOBHBIE TTOHATHUS MEXAHUKH TOPHBIX MOPO/I.

3. IIpo4HOCTH TOpPHBIX MOPOJA HPU OJHOOCHOM HAMNPSHKEHHOM COCTOSIHUM.
Teopuu NpOYHOCTH.



4. lepopmaniuu ropHBIX OPOA. YTIIPYTOCTh U IJIACTUYHOCTD.

5. Peosornueckue cBoucTBa ropHsIx nopoA. llonsydects u penakcanusi.

6. MexaHuka pa3pyleHns TOPHBIX MOPOJ, TEOPUS TPEILLIKH.

7. Metonpl oOmnpeneseHUs MEXaHWYECKUMX CBOMCTB TOPHBIX MOpPOJA IIPHU
OJTHOOCHOM  HAIPsDKEHHOM  COCTOSIHMM. [IpoyHOCTHBIE U AeQOpMaIOHHBIC
XapaKTEPUCTHUKHU.

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

9. MeTtobl uCHBITAaHUM TPU 0OBEMHOM HANPSIKEHHOM COCTOSIHUU.

10. MeTtozp! nccnenoBaHusl pEOJIOTHYECKUX CBOMCTB TOPHBIX TOPOJ.

11. Yopyrue konebaHus U aKyCTUYECKHUE MTapaMeTphl TOPOJI.

12. Yopyrue kosiebaHus B MaCCUBaX FOPHBIX MOPOJI.

13. TemoBele CBOMCTBA TOPHBIX MOPOJ: TEIUIOEMKOCTbh, TEIUIONPOBOIHOCTD,
TEMIIEPaTypPOIPOBOJHOCTb, TEINIOBOE PACHIUPEHHUE.

14. Tepmuueckue HapsHKEHUs B TOPHBIX MOPOAAX.

15. TennoBele CBOMCTBA MACCUBOB TOPHBIX MOPO/I.

16. OnexkrpoMarHuTHBIE CBOMCTBA TOpHBIX mopox. llomapuszanus,
JTUAJIEKTpUYECKask MPOHUIIAEMOCTb.

17. DneKTponpOBOJHOCTb TOPHBIX TOPOJA, AUDIEKTPUYECKHE IOTEPH.
3aBUCUMOCTb JIEKTPUYECKHX CBOMCTB OT COCTABA CTPOCHMS M BHEIIHUX YCIIOBUU.

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

19. DnexkTpoMarHuWTHBIE TMPOLECCHl B TOPHBIX MOPOJAAX. 3aBUCUMOCTH OT
COCTaBa, CTPOCHMS!, BHEIIIHUX YCIOBH.

20. EctecTBEHHBIE 3IEKTPUUECKUE U MATHUTHBIE TTOJIS.

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

22. PanroakTUBHOCTH TOPHBIX MOPOJ U MUHEPAIOB. Bo3nelcTBUE U3ITyUEHUN.

23.Mcnonp30BaHuE PAAUALMOHHBIX CBOMCTB TOPHBIX MOPOA B MpolEeccax
JOOBIYY TTOJIE3HBIX UCKOMAEMBIX U 00OTaIEHUS.

24. Bo3aencTBUe BHEIIHUX (PU3MYECKUX TMOJI€H Ha TOpHbIE OpoAbl. BiusHue
BJIATH, JABJICHUS, TEIUIOBOIO MOJISI HA MEXaHUYECKHUE CBOMCTBA TOPHBIX MOPO/I.

25. BoznelicTBre ynpyrux kojie0aHuid Ha CBOMCTBA MOPO/I.

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

27. B3auMOCBSI3b CBOMCTB TOPHBIX MOPOI.

28. 'OpHOTEXHOJIOTHYECKUE CBOMCTBA TOPHBIX TIOPOJI, UX KIacCUpUKAITHS.

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. T'opHOE naBiEHUE U CTPYKTYPHO-MEXAHUYECKHE CBOMCTBA HETPOHYTOTO
MacCHBE.



33. IlposiBiieHHE TOPHOTO ABJIEHUS B PHIXJIBIX, OCAJOUHBIX, MATMAaTUYECKUX U
MeTaMOp(UIECKUX TOPHBIX MOPOJax.

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

35. YopaBneHue COCTOSHUEM MAacCHUBa TOPHBIX MOPOJ.

MeToanueckue pekoMeHAanuu o 0GopMJIeHHI0 OTYETOB
1o JIa00paTOpPHBLIM padboTam

OT4€TBI 0OPOPMIIAIOTCS B BUJIE OTJEIBHBIX MOSICHUTEIBHBIX 3aMTUCOK.

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.

Ipudt ocHoBHOro Tekcta — Times New Roman, pasmep mpudra — 14,
BBIPABHUBAHUE TEKCTA — «I10 IIUPHUHE CTPAHUIIBI», HAYEpTaHHE MpUdTa — 0OBIYHOE.
JInst BbIAENIEHNS OCHOBHBIX CJIOB U NMPOCTAHOBKU AKLEHTA B BBIPAKEHUSAX MOKHO
IPUMEHSATh HAaYepTaHUE «IONyKUpHbI» (Bold) mnu «kypcus» (Italic).

dopMatupoBaHue ad3aleB: TEKCT Oe3 JIEBOro OTCTylna OT TPaHULbI MOJIA,
ab3auHbBIl OTCTYN — | CM HIM O YMOJYAHUIO, MEXAYCTPOUHBI HWHTEpBaJ
OJIMHAPHBIN, aBTOMATUYECKHI MEPEHOC CIIOB.

JIuctbl  (CTpaHUIBl) MOSICHUTENIBHOM 3alUCKA HYMEPYIOT apabCKUMU
mupamu. TUTYIBHBIM JTHUCT U 33JaHHUE BKJIIOYAIOT B OOIIYI0 HyMEpAlLUIO CTPAHUIL
MOSICHUTEJIBHOM 3aIIUCKHU.

Ha TuTynipHOM nMCTE M 3aJaHUM HOMEp CTPAaHMIBI HE BBIBOJMUTCS, Ha
NOCIEAYIOIUX JUCTaX (CTpaHUIIaX) HOMEP MPOCTABISAETCA B PABOM BEPXHEM YLy
JucTa (CTPAHUIIBI).

[TocTpoeHre NOSICHUTENBHOW 3alMCKH, MOPSAAOK HyMEpaluud pasfeloB Hu
noApaszaeaoB, oGOpMIICHUE PUCYHKOB, TaOJuIl, CIHCKOB, (QOpMyT U JIpyrux
AJIIEMEHTOB TEKCTa MPUHUMAETCS B COOTBETCTBUM ¢ TpeboBanusimu ECKJ/I.

B  nosicHuTenbHOM  3amMCKe TMPUBOJUTCS  CHHMCOK  HCIOJIb30BAaHHBIX
MCTOYHUKOB, O(hopmitsiemMblil B cooTBeTCTBUHU ¢ TpeOoBanusmu ECK/I.

B xoHIIe mosICHUTENbHOM 3aMUCKU paciiojaraeTcs cojepxanue, ohopmisieMoe
M0 PEKOMEHIALIUAM TOT'O K€ UCTOYHHUKA.

TemaTuka u nepeueHn pedeparos
MuHnepaisl 1 TOpHbIE IOPObI. MIX cTpoeHne u cocTas.
Mexannuyeckre CBOMCTBA TOPHBIX MOPOA. METObI X ONPEAECTICHUS.

CrpyKTypHBIE CBOKCTBA TOPHBIX IMOPOJ.

VYrpyrue konebanust 1 akyCTUYECKHE MapaMeTphl MOPO/I.

o~ WD Be

TeruoBble CBOMCTBA TOPHBIX MOPO/I.



6. DJeKTpOMarHUTHBIE CBOMCTBA TOPHBIX MOPO/I.

7. EcTecTBeHHbIE JJIGKTPUYECKHE W MAarHUTHBIE TMOJisl. MarHuTHoOe ToJe
3eMIIn.

8. MarHuTHbI€ CBOMCTBA TOPHBIX MOPO/I.

9. PacmpocTpaHeHune 3JIeKTPOMAarHUTHBIX BOJH B TOPHBIX TOPOJIaX.

10.PagnoakTMBHOCTH TOPHBIX MOPOJ. Bo3aeiicTBre n3myueHui.

11.Bo3znelicTBre BHEMIHUX (PU3NUYECKUX TOJIEH HA TOPHBIE TOPOJIBI.

12.T0pHO-TEXHOJOTHYECKHE XapaKTEPUCTHUKHU TTOPO/I.

13.Hanpsokenue u aedopmaiiii B rOpHbIX nopoaax. OObeMHash MPOYHOCTH
TOPHBIX ITOPOJL.

14.Peonornyeckue CBOMCTBA TOPHBIX TOPOJ.

15.TexHonorn4yeckue napaMeTpbl KAMEHHBIX YIJIEH.

16.IlpounocTHpie ¥ 1neOpMAlMOHHBIE XapaKTEPUCTUKH TOPHBIX TOPO/I.
Mertonsl uX OIpeneIeHus.

17.Bo3nelicTBre SIEKTPUISCKUX M MATHUTHBIX MOJIEH Ha TOPHBIE TTOPOJIBI.

18.Mexanuka pa3pyleHus TOPHBIX MOPO. Teopruu MPOYHOCTH.

19.CBoiicTBa MaCCMBOB TOPHBIX TTOPOI.

20.MeToap! UCCIETOBaHMS CBOMCTB TOPHBIX MIOPOJT B HATYPHBIX YCIOBHUSX.

OcHoBHBbIE TPeOOBaHUA K CO/lepP:KaHUIO pedepaTa

CTyneHT AOJKEH HCIOIb30BaTh TOJBKO T€ MaTepuaibl (HaydyHbIe CTaThH,
MOHOTpaduu, MOCOOMSA), KOTOPhIE HMEIOT MPSIMOE OTHOIICHHE K H30paHHOM UM
Teme. He [omyckaroTcsi OTCTpaHEHHBIE PACCYXKACHUSA, HE CBSI3aHHBIE C
aHanusupyemoi npoodsemoi. Conepkanue pedeparta JOKHO OBITh KOHKPETHBIM,
WCCJIEIOBAThCS JIOJDKHA TOJIBKO OJ[HA TpoOsieMa (IOMycKaeTcsi HECKOIBKO, TOIBKO
€CJIM OHM B3auMOCBsI3aHbl). CTyJIeHTY HEeOOXO0IMMO CTPOTO MPUIAEPKUBATHCS JTOTUKHU
U3JIOKEHUs (HayaTh C OMpEACJICHUS M aHalIW3a MOHSATUN, MEPEHTH K MOCTAHOBKE
poOIeMBbl, TPOAHATM3UPOBATh IMYTH €€ PEIICHHWs W CIeIaTh COOTBETCTBYIOIIUE

BBIBO,Z[BI). Pe(bepaT JOJIKECH 3aKaHYMBAaThCA BBIBCICHHEM BbIBOJOB I10O TCEMCE.



ITo cBoeit cmpyxmype pedepar COCTOUT U3:

1. TutynbHOTO JIKCTA;

2.BBenenus, rue cTyaeHT (GopMymupyer npobiemMy, MoIeKaIlyo aHAIU3y U
U CCJIEIOBAHMUIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJIEIOBATEIBHO pacKphIBaeTCs M30paHHAs
TeMa. B oTimune oT KypcoBoit paGOThl, OCHOBHOW TEKCT pedepaTa Mpearnoiaract
paszneneHue Ha 2-3 maparpacda Oe3 BbiaeneHus TiaB. [Ipy HEOOXOIUMOCTHU TEKCT
pedepara MOXKET AOMONHATHCA WLIIOCTPALUAMU, TaOIUlaMu, rpapuKaMu, HO UMHU
HE CIeayeT "Meperpyarb" TEKCT;

4.3akIioueHusl, TJIe CTyACHT (OPMYIHPYET BBIBOJBI, CIEIaHHbIE Ha OCHOBE
OCHOBHOTO TEKCTA.

5.Cnmcka MCIoIb30BaHHOM JIUTEepaTyphl. B JaHHOM cricke yKa3bIBalOTCS Kak
T€ WMCTOYHUKH, HAa KOTOPBIC CCHUIACTCS CTYICHT IPH MOATOTOBKE pedepara, Tak U
WHBIC, KOTOPbIE OBLIM U3YYEHBI UM IIPHU MOJITOTOBKE pedepara.

O6weM pedepara coctaBisger 10-15 cTpaHUIl MalIMHOIIMCHOTO TEKCTa, HO B

J1000M cllydae He TOJKEH MPEeBbIaTh 15 cTpaHul.
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IMacnopr ®oHIA OLEHOYHBIX CPEACTB
AUCHUIUINHBI «DU3MKA TOPHBIX MOPOI»

Kon u dpopmyiupoBKa KOMIETEHIIUH Jransl GOPMHPOBAHHA KOMIIETEeHIUHI

OIIK-4 — '0TOBHOCTH C €CTeCTBEHHOHAYIHBIX CrpoeHne, XUMHUYECKUI 1 MHHEPAIHHBII COCTaB

MO3ULUI OLIEHUBATh CTPOCHUE, XUMUYECKUHN U 3naeT 3eMHOU KOPHBI, PU3UKO-XUMUIECKHE,

MUHEpPAIIbHBII COCTAaB 36MHOM KOPBI, neTporpaduuecKre U TeHeTHIECKUe KiIaccu(puKanum

Mopdotornyeckue 0COOEHHOCTH U TeHETHYECKUE TOPHBIX MOPOJ.

TUIIBI MECTOPOXKACHUM TBEPBIX MOJE3HBIX Vieer OmnpenensiTb GU3NKO-TEXHUUECKHE TTapaMeTphl

HCKOTIAeMBIX IIPU PELICHUH 334a4 110 TOPHBIX IOPOJ.

panroHaIbHOMY U KOMIIJICKCHOMY OCBOCHMIO OOmyMY NPUHIUIIAMY BIUSHUS MUHEPAIEHOTO

reopeCypCHOTO MNOTCHIMAIA HEAP. Brazeer COCTaBa U CTPOEHUS Ha CBOMCTBA FOPHBIX MOPOJ U
OCHOBHBIMH NPaBHJIAMHU H3Y4EHHS (HPH3HKO-
TEXHUYECKHUX CBOMCTB.

OIIK-9 — Biagenue MetolaMu aHaJin3a, 3HaHUEM Bo3szeiicTBue BHEIHNX (U3HYECKUX TTOJICH Ha

3aKOHOMEPHOCTEN MOBEACHUS U yIIPaBICHUS 3Haer CBOWCTBA FOPHBIX MOPOJ U METOABI YIIPABICHUS

CBOWMCTBaMH FOPHBIX OPOJ U COCTOSTHHEM CBOWMCTBAMH U COCTOSIHHEM MAaCCHBA.

MaccHBa B Ipolieccax J00bdn 1 nepepaboTKH OLEeHNUTh MEXaHUYECKOE COCTOSHHE MACCHBA TOPHBIX

TBEPJIBIX MOJIE3HBIX HCKOMAEMBIX, a TAK)KE MPH YmMmeer  |mopon, BEIOpaTh METOZBI YIIPABICHUS ITHM

CTPOUTENBCTBE U HKCILTyaTalliy MOJ3E€MHBIX COCTOSIHUEM.

COOPYIKEHHH. Buiazeer MeTtonamu Bo3A€HCTBUS Ha CBOMCTBA TOPHBIX MOPOJ
U YIOPaBJICHUS] COCTOSSHUEM MAaCCHBA.

KoHTponmpyemsbie pasziensl/TemMbl Konp! n atarns! popMupoBaHst OLeHOYHBIE CPeICTBA
JCLIMTIIMHBI KOMITETEHLIMI Texymmit [IpomexxyrouHas
No KOHTPOJIh arrecTanys
/1
3HaeT YO-1
MuHepasib ¥ TOPHBIE TOPOJIBL OIIK 4 VYmeer vO-1
1 OOmwe cBeeHrs O (PU3HKO- Bnaneer VO-1 DK3amMeH
TEXHUYECKHX TIApaMeTPax TOPHBIX 3Haer YO-1 (Bompocst 1, 2, 3)
TIopox OIIK9 Ymeer YO-1
Bunageer YVO-1
3HaeT YO-1
OCHOBHBIE TOHSTHS MEXaHUKH OIIK 4 Ymeer YO-1 DK3aMed
2 TOPHBIX 1IOPoJ. MeTompI Brnaneer YO-1 (Bompocki 4, 5, 6,7, 8,9,
OIpEIENIEHNSI MEXaHUYECKUX 3Haer YO-1,11P-4 11,12,13, 14,15, 16, 17,
CBOJCTB TOPHBIX IIOPOL OIIK 9 VMeer VO-1,11P-4 18,19)
Bunageer YO-1,11P-4
3HaeT YO-1
OIK 4 Ymeer YO-1
3 TeroBble CBOMCTBA FTOPHBIX MOPOA Brancer yo-1 Jicaven
3HaeT YO-1 (Bompocsr 20, 21,22, 23)
OIIK 9 Ymeer YO-1
Biazeer YVO-1
3Haer YO-1
OIK 4 Ymeer YO-1
ONeKTPOMAarHUTHBIE CBOHCTBA Brageer YO-1 Jrcsamen
4 (Bompock! 24, 25, 26,27,
TOPHBIX MIOPOJT 3Haer YO-1,11P-4 28,29,31, 32)
OIIK 9 Vmeer YO-1,11P-4 e
Bnaneer YO-1,11P-4
3Haer YO-1
OIK 4 Ymeer YO-1
i DK3aMeH
5 B03nencrfine BHEITHUX (PUBUYCCKIX Bnaneer VO-1 (Borpocsi 33, 34, 35, 36,
TI0JIeH HA TOPHBIE TIOPOIbI 3Haer YO-1,11P-4 37,38, 39, 40)
OIIK 9 Vmeer VO-1,11P-4 e
Brnaneer YO-1,11P-4




6 I'opHOTEXHIYECKHE TApaMETPBI
TOPHBIX MIOPOT

DK3amMeH

(Bompochl 43,44, 45, 46,

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

53)

3naer YVO-1

OIlK 4 Vmeer VO-1
Bnageer YO-1

3Haer YVO-1

OIIK 9 Vmeer VO-1
Bnapgeer YO-1

IlIkana oueHUBaAaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Kox n popmynupoBka

Oransl OpMHPOBAHHUSA KOMIECTCHITIH

KPHUTEPUH

IIOKa3aTCIn

KOMIETCHIIHI
OIIK-4 — 'oToBHOCTH € 3HaeT Crpoenne, XUMIYECKU 1 |3HAHUE IO CTPOCHHUIO, XU- |CIIOCOOHOCTD UCTIOIB30BATh
€CTeCTBEHHOHAYYHBIX (TOpOTOBEIN |MHHEPAJIbHBIA COCTaB MHYECKOMY M MUHEpallb- |3HAHUS [0 CTPOCHUIO, XUMU-
HO3ULHUHA OIICHNBATh YPOBEHB) 3eMHOHU KOPBI, HPU3HKO- HOMY COCTaBY 3eMHOM YEeCKOMY U MHHEPAJIbHOMY

CTPOEHHE, XUMUYECKUI 1
MUHEPAIbHBINA COCTAaB 36MHOM
KOpBI, MOP(OJIOTHYECKHE
O0COOEHHOCTH U T€HETUYECKHE
TUTIBI MECTOPOKICHUIN
TBEPJIBIX MOJE3HBIX

XAMHYECKHE,
nerporpaduueckue u
TeHETHYECKHUE
KJaccU(UKaK TOPHBIX
HOPOI.

KOpBI, PU3NKO-XUMHYEC-
KUM, TIeTporpaduueckum
Y TeHETHYECKUM KJIaCCH-
(UKaIUsIM TOPHBIX TIOPOJT

COCTaBYy 3€MHOM KOpHI, (pu-
3MKO-XMMHUUYECKHM, IIETPO-
rpau4ecKUM U reHeTHYeC-
KUM KJIacCHU(UKAILUSAM MPH
pa3paboTKe MECTOPOKICHHI
MOJIE3HBIX UCKOIIAEMbIX

HCKOIIAEMBIX IIPH PEHICHUH  [yMeeT Omnpenersith HU3NKO- Ymenue onpenenath pu- |CrnocoOHOCTh ONPEneiiaTh
3aJa4 110 PAMOHANILHOMY M [(IPOABUHYT |TEXHUYECKHUE IMapaMeTpPhl 3UKO-TeXHHYECKHE Mapa- |(PHU3UKO-TeXHHYICCKIE
KOMILIEKCHOMY OCBOCHHIO 13179 TOPHBIX TIOPOI. METpPBI TOPHBIX TOPOJ, HE- [apaMeTPhl TOPHBIX MTOPOL
TeopeCcypCHOTO MOTEHITHAIA 00X0AMMBIE IS peIIeHUsI (TIpH pa3paboTKe
Henp. KOHKPETHBIX 3a]1ad IO MECTOPOXKIEHUH MOJIE3HBIX
panoHaITEHOMY U HCKOTIaeMbIX
KOMILIEKCHOMY OCBOCHHIO
MECTOPOKIECHUHN
BlageeT O0mUMY IPUHIIUTIAMHA Bnanenne meTogukamu CriocoOHOCTD BBINOJIHATE
(BBICOKMI) |BIMSHUS MUHEPAIHLHOTO HCCIIEIOBAHUS BIAUMSHUS  |HMCCJIEIOBAHUS [0 CBOMCTBAM
COCTaBa U CTPOCHHMS Ha MUHEPATBLHOTO COCTaBa U |TOPHBIX MOPOJI B
CBOICTBA TOPHBIX TIOPOJL U |CTPOEHHUE TOPHBIX TIOPOJT  |M1abOpaTOPHBIX M HAYYHBIX
OCHOBHBIMH TIPaBUJIaAMH Ha MX CBOICTBA, OCHOBHBI- |yCIIOBHSIX TIPH pa3zpaboTke
n3ydeHus pru3uko- MH METOJIaMH U3YYEHUS  |MECTOPOXKICHHUIA TOJIC3HBIX
TEXHUYECKHUX CBOMCTB. (PU3UKO-TEXHUIECKUX HCKOIAaeMBbIX
mapaMeTpoB
OI1IK-9 — Bimanenune 3HaeT Bospaeiicteue BHemHuX Gu- |3HaHME 3akoHOMEpHOCTEH |CIIOCOOHOCTD UCTIONB30BaTh
METOAAaMH aHaJH3a, 3HaHHEeM |(TIOPOTOBBIH |3MYECKUX ITOJICH HA CBOIMCTBA |TOBEACHUS M YIIPABJICHUS |3aKOHOMEPHOCTH ITOBEICHUS
3aKOHOMEPHOCTEH MTOBEACHUS |YPOBCHB) TOPHBIX TTOPO ¥ METOJIBI CBOWMCTBaMM TOPHBIX TI0- (M YIIPABICHUS CBOUCTBAMH

U YIpaBJICHUS CBOHCTBAMU
TOPHBIX IOPOA U COCTOAHUEM
MaccuBa B Ipolieccax J0O0bIIH
1 iepepaboTKH TBEPIBIX
ITOJIC3HBIX UCKOIIACMBbIX, a
TaKXE IPU CTPOUTECIIBCTBE U
OKCILTyaTalluyu MOA3EMHBIX
COOPYXKEHHI.

YIpaBJICHUA CBOICTBAaMH U
COCTOAHHUEM MacCCHBa.

PO/l ¥ COCTOSIHUEM MAaCCH-
Ba B MPOIECCE JOObIUU U
nepepaboTKU TBEPIBIX
IIOJIC3HBIX HCKOIIAEMBIX

TOPHBIX TIOPOJL U
COCTOSIHUEM MacCCHBa IPH
pa3paboTKe MECTOPOXKICHHIA
IIOJIC3HBIX UCKOIIA€MBbIX

yMeeT O1eHNTh MEXaHUIECKOE ‘YMeHue BBINOJIHATh Crioco6HOCTE BEIOpAThH

(TIPOJIBUHYT |COCTOSIHME MacCHBA TOPHBIX |HCCIIEIOBAHUS TI0 METOABI YIPaBICHUSI

BIiA) MTOPO/I, BEIOPATh METO/IBI YIPaBJIECHUIO CBOMCTBAMU |CBOMCTBAMU F'OPHBIX IIOPOJL
YIPaBIECHUS STHM TOPHBIX TOPOA U M COCTOSTHHEM MacCHBa MpH
COCTOSIHUEM. COCTOSIHUEM MAacCHBa B pa3paboTKe MECTOPOKAECHUN

HATYPHBIX YCIOBUSIX
BIaJeeT Metonamu Bo3aeiicTBus Ha  |Brnapenue Metogamu CnocoOHOCTh UCTIONIL30BATh
(BBICOKMIT)  [CBOICTBA TOPHBIX IIOPOA M |YIPABJICHHS CBOWCTBAMHU  |pa3JIMYHBIC METO b

YyIipaBJIC€HUS COCTOSIHUEM
MaccCuBa.

TOPHBIX IMOPOA U
COCTOAHHUEM MaCCHBa

yIpaBJICHUs CBOMCTBaMU
TOPHBIX TOPOA U
YIIpaBJIEHUS COCTOSTHUEM
MaccuBa Ipu pa3padoTke
MECTOPOXKICHUU MOJIE3HBIX
HCKOIIaeMBIX.




MeTtoanyeckue peKoMeHAalUH, ONPeIessIoIue NPoueaypbl OlleHMBAHUSA
pe3yJbTATOB OCBOEHHS JUCHUILTUHBI

Texkymass arrecraumsi CTyAeHTOB. Texymas arrectauus CTYIAEHTOB II0
nucuumuiiHe « OU3uKa rOpHBIX MOPO» IMPOBOAUTCS B COOTBETCTBUU C JIOKAIBHBIMHU
HOpMAaTUBHBIMH akTamMu JIBDVY u sBnsercs 00s13aTeabHOM.

Tekymiass arrectanusi MPOBOAUTCS B (POpME KOHTPOIBHBIX MEPOMPUITHIA
3aIlUThI Ja0OPATOPHBIX pabOT W MPOMEKYTOYHOTO TECTUPOBAHMS IO OLEHHUBAHUIO
(bakTHUeCKUX pe3yJbTaTOB OOYYEHHS CTYJEHTOB W OCYIIECTBISETCA BEAYLIUM
MpENnoAaBaTeIeM.

OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

e yyeOHas JUCHUIUIMHA (QaKTUBHOCTh Ha 3aHATUSX, CBOEBPEMEHHOCTD
BBITIOJIHEHNSL PA3JIMYHBIX BUJIOB 3aJaHHM, MOCEIIAEMOCTh BCEX BUAOB 3aHATUU IO
aTTeCTYEMOM AUCLUILIAHE).

OcymecTBiseTcsl MyTeEM KOHTPOJIS MOCEIAeMOCTH, NMPOBEPKU KOHCIIEKTOB M
OTYETOB 10 JJAOOPATOPHBIM paboTaM;

® CTCIICHb YCBOCHUS TEOPETUUECKUX 3HAHUMU.

Bb160po4HbIi OMPOC MO TEMaM JIEKIIMOHHBIX U 1a00paTOPHBIX 3aHITHIA;

® YPOBEHb OBJIJICHUS NMPAKTUYECKUMHA YMEHUSIMU U HABBIKAMU IO BCEM BUIaM
y4eOHOM padoThI;

CobecenoBaHue Mpy MpUEME BBITIOJHEHHBIX J1a0OpaTOPHBIX padoT;

® pe3yJbTaThl CAMOCTOATEIBHON PAOOTHI.

TecTupoBaHue MO0 OCHOBHBIM pa3jieiaM IUCLMILIUHBI, TPOBEpKa 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 KOHTPOJA II0 JUCLHUIUIMHE IPELyCMOTPEH
9K3aMeH, KOTOPBIA MPOBOJUTCS B YCTHOM (hopme (YCTHBIN ompoc B (GopMe OTBETOB
Ha BOIPOCHI 3K3aMEHAI[MOHHBIX OUIIETOB).

OrmeHka Kpurepuii Omnmncanue KpUTEPHs
OTnuaHO 100-85 OTBeT MOKa3bIBACT IIPOYHBIE 3HAHUSI OCHOBHBIX IIPOIIECCOB
GaymoB M3y4aeMou MpeIMETHON 001acTH, OTIANYAETCS TIyOUHOU 1

MOJIHOTON PACKPBITHUS TEMBI, BIAJCHHE TEPMHUHOIOTHUECKUM
anmaparoM; yMeHHe OOBSICHATH CYIIHOCTb, SIBJICHUH, MPOIIECCOB,
COOBITHH, JIeJIaTh BEIBOJALI M 0000IIEHNS, JaBaTh
apTyMEHTHPOBAHHbBIE OTBETHI, MPUBOIUTH IPUMEPHI; CBOOOIHOE
BJIa/IEHHE MOHOJIOTMYECKON peyblo, JIOTUYHOCTh U
MOCJIE0BATEIbHOCTh OTBETA; YMEHHE MIPUBOIUTH IPUMEPDI
COBPEMCHHBIX MPOOJIEM H3y9aeMOoi 001acTH.

Xoporo 85-76 OTBeT, 00HAPYKUBAIOLIMH TPOYHBIE 3HAHUSI OCHOBHBIX IIPOLIECCOB
6asioB n3y4aeMoH NpeIMEeTHOH 00J1acTh, OTIINYaeTcs TIyOuHOM 1
MOJIHOTOW PaCKPBITHS TEMBI; BIIaICHHE TEPMUHOIOTHUECKUM
annapaToM; yMeHHE OOBSICHATh CYLIHOCTb, SIBJICHHIA, TPOLIECCOB,
COOBITHH, JI€JIaTh BEIBOALI M 0000IIEHMS, JaBaTh
apryMeHTHPOBAaHHbIE OTBETHI, IPUBOAUTE IIPHUMEPHI; CBOOOJHOE
BJIAJICHHE MOHOJIOTHYECKOH Peublo, IOTHYHOCTh U




IOCJICA0OBATCIIHPHOCTh OTBETA. I[OHyCKaCTC}I OJHa - IBC HCTOYHOCTHU

B OTBCTC.
yaOBJ’IeTBOpI/ITGHLHO 75-61 OIIGHI/IBaeTCH OTBCT, CBI/IL[CTGHLCTByIOHII/Iﬁ B OCHOBHOM O 3HaHHH
6amn IMpo1EeCCcoB I/I3y‘IaeM0ﬁ HpeﬂMeTHOﬁ 06HaCTI/I, OTJIMYAIOIIUMCS

HEJIOCTATOYHOM TITyOWHOM M MOJIHOTOM PAaCKPBITHS TEMbI; 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPUH; €1a00 c(HhOPMHUPOBAHHBIMH HaBBIKAMHU
aHau3a SIBJICHUH, IPOLIeCCOB, HETOCTATOYHBIM YMEHUEM JaBaTh
apryMeHTHPOBaHHBIE OTBETHI U MPUBOIUTH IPUMEPHI; HEJOCTATOUHO
CBOOOIHBIM BIIAJICHUEM MOHOJIOTHYECKOH PEUbI0, IOTHIHOCTBIO U
MOCJIEI0BATENILHOCTHIO OTBETA. JloMmycKaeTcss HECKOIBKO OIMOOK B
COJICp’KaHNH OTBETA; HEYMEHHE NPUBECTH NPUMEDP PA3BUTHS
CHUTYaIllH, IPOBECTH CBA3b C APYTMMH aCIEKTaMH H3y4acMOii

obnactu.
HeynosnerBopurensHO 60-50 OtBet, 00OHAPYKUBAIOIINIT HE3HAHUE MTPOIIECCOB H3yIaeMOM
Ganos MpeMETHON 00JIaCTH, OTJIMYAIOIIUICS HETTTyOOKHM PacKPhITHEM

TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMHUPOBAHHBIME HABBIKAMH aHATH3a SBICHUMA, TIPOLIECCOB;
HeyMeHI/IeM JaBaThb apI‘yMeHTI/IpOBaHHLIe OTBCTHI, CJ'I8.6I)IM
BJIa/ICHMEM MOHOJIOTHUECKOH peUybl0, OTCYTCTBUEM JIOTHUHOCTH U
MOCIIeI0BaTEeIHHOCTHU. J{OMyCKalOTCsI cephe3HbIe OMIMOKH B
COJIEPKaHWHU OTBETA; HE3HAHHE COBPEMEHHON MPOOIeMaTHKH
H3ydaeMoi 00JIaCTH.

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

BOHpOCLI K 3K3aMEHy

1. [ToponooOpa3yroiire MUHEPAIIbl, 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, MJIACTUYHOCTh, MOYJIb YIPYTOCTH, MOAYJb AepopMannu, KO3hUIUEHT
IlyaccoHna.

5. [on3yuecTpb U penakcanus ropHbIX MOPOJI.

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

7.  Kosdpouuument kpemoctu TropHbIX Topoa 1o  IIpoToabsikOHOBY.
Knaccudukanus ropHbIX MOPOA 1O KPETIOCTH.

8. Teopuu npounoctu. Teopust npounoctu Kynona-Mopa. [Taciopt npounoctu

TOPHBIX TIOPOJ.



9. Mexannueckue CBOMCTBAa MacCUBa MOPOJI.

10. Ynpyrue koyie0aHus M aKyCTUYECKHE TTapaMeTPhl TTOPOI.

11. MeToasl onpeaesieHus] TPOYHOCTHBIX M JAe(OPMAIIMOHHBIX XapaKTePUCTHK
TOPHBIX OPOJ MPU OJTHOOCHOM HAMPSKEHHOM COCTOSIHUH.

12. DxcnepuMeHTalbHBIE METOAbl OINpEACNeHUs TMpefeNia NPOYHOCTH Ha
OJIHOOCHOE CXKaTHe.

13. Onpenenenue npeaena NPOYHOCTH MTPU OJJHOOCHOM PACTSHKCHHH.

14. Metoasl onpeaeneHus: 1e(hOpMalMOHHBIX XapaKTEPUCTUK TOPHBIX TOPOJI.

15. TIpo4yHOCTH TOpPHBIX MOPOJ NpU OOBEMHOM HAMPSHKEHHOM COCTOSHUMU.
[TaciopT MPOYHOCTH TOPHOU MOPOBL.

16. MeTo/b1 onpeieNieHrs MacOPTOB MPOYHOCTH TOPHBIX MTOPOJ.

17. Peonoruueckue cBoicTBa ropHbix nopoj. [lonsydects u penakcarus. Meton
1 000pyOBaHUE JJIS UCIIBITAHUI HA OJJHOOCHYIO MOJI3y4YEeCTb.

18. Metona u 06opynoBaHue JJIs1 UCIIBITAHUM Ha 00bEMHYIO MOJ3Y4YECTb.

19. Metoauka U o0OpyAOBaHHWE JJIsi UCTIBITAHUN TOPHBIX MOPOJ Ha OOKOBOIA
pacnop.

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

21. YaenbHas TemI0EMKOCTh, KOA(DPUIIMEHT TEMIONPOBOIHOCTH TOPHBIX TOPOI,
TEMIIEPaTypOIPOBOJHOCTh,  TeIUIonepenaya, KOIPGUIMUEHTH  JIMHEWHOTO U
00BEMHOTO TEMJIOBOIO PACHIUPEHHUS.

22. TennoBble CBOMCTBA MAaCCUBOB TOPHBIX MOPO.

23. TemoBoe pacuiupeHrue rOPHBIX TOPOSI.

24. Tlonspuzanusi TOpHBIX MOPOJI, BUIbI, OCOOEHHOCTH.

25. Jlupnexktpudeckas IPpOHUIIAEMOCTh TOPHBIX TTOPO/I.

26. Oco0bie citydau MOJISIPU3alMi MUHEPAJIOB U TTOPOI.

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

28. JIusnexkTpudeckue noTepu.



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

30. PannoakTUBHOCTH TOPHBIX MOPOJI, BO3AECHCTBUE U3TyUECHUH.

31. MaruutHble CBOMCTBA TOPHBIX MoOpoA. Hanpsxk€HHOCTP W HMHAYKUUA
MAarHUTHOTO MOJs. JlMaMarHuTHbIE, MapaMarHUTHbIE U (eppPOMArHUTHBIE TOPHBIE
OPOBI.

32. PacnpocTtpaHeHME DJIEKTPOMAarHWTHBIX BOJH. YpaBHEHHMs Makcseia,
CKOPOCTb PpACHpPOCTPAHEHHS] B PA3JIMYHBIX CpENax, BOJHOBOE CONPOTHUBIICHUE,
KO3 PUITHEHT OTpakeHUS ¥ TPEITOMIICHHSI.

33. Bo3zeiicTBue BHEIIHUX (PU3MUECKHX IOJIEH Ha TOpHbIE MOpoAbl. BiusHue
BJIal'M HAa MEXAHWYECKHUE, TEIUIOBBIC, DJIEKTPUUYECKHE U JIPYTHE CBOMCTBA TOPHBIX
HOPOJ.

34. BnusHue BHEIIHUX (PU3MYECKUX MOJEH Ha TOpHbIE MOpoAabl. BiusHue
JABJICHUSI HA MEXaHUYECKHUE, TEIJIOBBIEC, 3JIEKTPUUYECKHUE CBOMICTBA, HA CKOPOCTh
pacnpocTpaHeHue yIPyTrUx BOJH.

35. TepMuueckue HaNpsKEHHs B TOPOJIax.

36. Bo3nelicTBrUE DNEKTPUYECKOTO0 M MAarHUTHOTO MOJIEW HA TOPHBIE MOPOJIBI.
Harpes nopo, naMeHeHre NpoOYHOCTH, TETUIOBON U AJIEKTPUUECKHUI MPOOOH.

37. BnusitHuEe TEIUIOBOIO MOJII HA MEXAHWYECKHE CBOMCTBA TOPHBIX IOPOJ.
TepmoxumMuueckue U pU3NUYECKUE MPEBPAILLECHHS B TOPHBIX MOPOIAX.

38. BiusiHMe TEIIOBOTO MOJIs HAa TEIUIOBbIE CBOMCTBA TOPHBIX MOPOJ.

39. BozneiictBue ynpyrux KoJjiebaHuil Ha TOpHBIE mopojabl. KaButanus,
JUCIIepranys, Jera3anus, TAKCOTPOIIHS.

40. BiusiHHE TEMJIOBOTO MOJISl HA 3JIEKTPOMAarHUTHBIE CBOMCTBA MTOPOJ.

41. Knaccudukamusi TOpHOTEXHOJOTMYECKUX TTapaMeTPOB MTOPO/I.

42. TBEpAOCTD, BI3KOCTh, APOOUMOCTH M a0pa3uBHOCTH MOPOI.

43. 'OpHOTEXHOJIOTMYECKUE TapAMETPhI PhIXJIBIX U CBSI3aHHBIX MOPOJI.

44, TexHOTOTUYECKUE TTapaMeTPhbl KAMEHHBIX M OYPBIX YIJICH.

45. Knaccudukaiusi TEXHOJIOTHYECKUX BUIOB Pa3pyIICHHBIX U Pa3apoOIeHHBIX

MOPO/I.



46. Kiaccupukauus CKaldbHBIX UM IOJYCKalIbHBIX IOPOA IO CTENEHU
TPEIMHOBATOCTH.

477. KpenocTs NOpoJ U MOKa3aTeNb TPYIHOCTH UX pa3pyLICHHUS

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

49. Bypenue nopoj; TEpMUYECKUM METOAOM.

50. DnexkTpoTepMHUYECKHE M JJIEKTPUYECKUE CIOCOOBI pa3pylICHUS TOPHBIX
HIOPOA.

51. KoMOMHUPOBAaHHBIE METO/IBI PAa3pPyLIEHUS TOPHBIX TOPOJ.

52. Knaccugukanus ropHbIX HOPO/J 1O B3phIBAEMOCTH.

53. I[pO6JIeHI/Ie N U3MCJIIBYCHUC ITOJIC3HOT'O UCKOITIACMOI'O ITOCJIC U3BJICUCHHSI.

OIICHO‘IHBIC cpeacrea aJjs TeKymeﬁ aTrecranumn

[Io pe3ynbpraTaM HM3y4eHMsS PA3AEiaOB AUCUUILIMHBI IPOBOJMUTCS, TECTUPOBA-
HUE, MpeACTaBisionlee COO0M CHCTEMY CTaHAApTU3UPOBAHHBIX 3a/JaHUMN, IO3BO-
JSAOMIYIO aBTOMAaTU3UPOBATh MPOLEAYPY H3MEPEHUS YpPOBHS 3HAHUM W YMEHUU

oOyyJaroierocs.

Kpurepuit Onucanue KpUTepus

OTBeT MoKa3bIBaeT NIyOOKOE U CHCTEMATUYECKOE 3HAaHUE BCETO MPOorpaMm-
HOT'O MaTepuana U CTPYKTYpbl KOHKPETHOTO BOIIPOCa, a TAK)KE OCHOBHOTO
CoJep KaHus U HOBALM JIEKLMOHHOI'O Kypca [0 CPaBHEHUIO C y4eOHOM JIH-
100-86 6amtoB teparypoil. CTyIeHT IEMOHCTPUPYET OTYCTINBOE U CBOOOIHOE BilaJICHUE
KOHLIENTYaJIbHO-TIOHSTUHHBIM allllapaToM U TEPMHHOJIOTHENH COOTBETCT-
BYIOLLEH HAy4HOH 00nacTH. 3HaHHE OCHOBHOM JIUTEPATYpPhl U 3HAKOMCTBO C
JIOIIOJIHUTENBHO PEKOMEHAOBAHHOMN JIUTEPATYPOil.

3HaHUE Y3IIOBBIX MPOOJIEM MPOTPaMMEI i OCHOBHOTO COJEPKaHUS JICKITHOH-
HOI'0 Kypca, UCIIOJIb30BAaHUEC Hﬂy‘lHO-HOHSITPIfIHOFO arrapara 1 TCpMUHOJIOTUA
yueOHOM AMCUUIIINHBI; 3HAHUE BKHEHIINX Pa0dOT U3 CIIMCKa PEKOMEH-
JIOBAaHHOM JINTEPATYPBI.

85-76 6aiuioB

®parmeHTapHbIE, TOBEPXHOCTHBIE 3HAHUS BAXKHEHIIINX Pa3/IEIOB IPOTPaMMBbI
Y COAEepKaHMs JIEKITMOHHOTO Kypca; 3aTPyJHEHHSI C UCTIOb30BaHNEM HAYYHO-
75-61 Gamn MOHATHHHOTO anmapara 1 TEePMUHOJIOTHH y4eOHON IUCIUIUIMHBL; HETIOTHOE
3HaKOMCTBO C PEKOMEHOBAaHHON JINTEPATYPOil; YACTUUHBIE 3aTPYAHEHUS C
BBITIOJTHEHHEM TIPEAYCMOTPEHHBIX MTPOrPaMMO 33 JaHHH.

Hesnanue, 1100 OTpBIBOYHOE IIPEACTABICHUE O JaHHOM IIpobieMe B paMKax
60-50 6aiIoB y4eOHO-IIPOrpaMMHOI0 MaTepuaa; HEyMEHUE UCII0Ib30BaTh HOHATUHHBIN
amnmnapar.




TecToBbIe BONIPOCHI 10 AUCHHUILINHE
«@PU3UKa TOPHBIX MOPOI»

[IporpaMmMa cocTouT u3 Habopa BOIPOCOB M OTBETOB K HuUM. M3
npeJIaraeMbIX OTBETOB TOJBKO OJHMH SBJISICTCS BEPHBIM, OTMETBTE €TI0 KaKHM-JTH0O
3HaKoOM (+, V, X, 0)

1. Kakme wu3 mnepeyHMcJeHHBIX BelIECTB OTHOCATCH K IOJIe3HbIM
HCKONaeMbIM?

— IlpuponHble HEOPraHWYECKHE BEIIECTBA, HCMOJIb3yeMble B HAPOJIHOM
XO3SMCTBE;

— MunepanbHOE ChIphE B €CTECTBEHHOM BHJI€ WJIM MOCJE€ COOTBETCTBYIOIIEH
00paboTKH;

— IlpupoaHbie HEOPraHMYECKUE U OPTaHUYECKUE BEIECTBA, JOOBIBAEMbIC IS
WX HUCIOJIb30BaHUS B cepe MaTepUabHOTO MPOU3BOJICTBA B €CTECTBEHHOM BHUJIE
WJIU TIOCJIE COOTBETCTBYIOIIECH 00pabOTKHY.

2. UTo moHUMaeTcs MOJA CTPYKTYPOM M TEKCTYPOM rOpHbIX opoxa?

— MuHepanbHbBIN COCTaB;

— XUMHUYECKHUI COCTAB;

— CreneHb CBSI3M MEXIY YacTUI[AMU MOPOJbI, UX pa3Mepamu, GopMmy Hu
B3aMMHBIM PACIIOJI0KEHUEM;

— [IpoCTpaHCTBEHHYIO KPUCTAIIIMYECKYIO PEIIETKY.

3. Kakne u3 [aeeKTOB KPHUCTAUIMYECKON CTPYKTYPbI OTHOCHATCH K
00beMHBIM?

— TennoBbIe KOJICOAHHUS

— BakaHncuu, aToMbl BHEAPEHUS, aTOMBI IPUMECH;

— Jlucnokanuu;

— HapyxHasi MOBEpXHOCTh KpHUCTaUla, BHYTPEHHUE MOBEPXHOCTU TPEIIUH
U TI0p;

— [1opbl, MyCTOTHI, TPEUIUHBI.

4. TopHasi IOPOJA IIOTHOCTHIO 2,8 r/cM° HMeeT 0GILYI0 TOPHCTOCTD 5 Yo.
Omnpenenurs yaeabHbIA Bec.

— 2,66;

—27,94;

— 0,56.

5. Kakas Bojga, Haxoasilasici B TOPHBIX MOPOAAaX, Ha3bLIBAETCH
XUMHYECKH CBS3aHHOM?



— Bona TecHO coelnHEeHa MOJIEKYJIIPHBIMUA CUJIAMH MPUTSKEHUS C TBEPABIMU
YaCTHUIIAMU TIOPObI, 00BOJIAKUBAs MX B BUJIC TUICHKH;

— Bopna, xoTopast Hapsy ¢ ApyrMMH MOJIEKYJIaMH M1 HOHAMH BXOJHUT B COCTaB
KPUCTAJUIMYECKOW PEIIETKH MUHEPAJIOB;

— Bopa, koTtopast B mopoaax yIep:KUBaeTCAd B MEJKHX MOPAX H: 3aNOJIHSIOIIAS
KpPYIHBIE TIOPBI, CIOCOOHAs MEPEIBUTaThCS B MOPOJIAaX MO JCHCTBUEM CHII TSKECTH
WJIU JABJICHUA.

6. HopmajibHble HANIPSIZKEHUS 3TO:

— Hanpsoxenusi, nefcTByOIKe KacaTeabHO K IJIOMIaAKe S.

—  HanpsbkeHnus, HanpaBi€HHbIE MNEPHNEHAUKYJISIPHO K paccMaTpUBAaEMOM
IoIIaaKe S.

7. Ko3ppuumeHT NpONOPUMOHAJIBHOCTH  MEKAY JAeHCTBYHOIIUM
HOPMAJIbHBIM  HANPSKEHHEM o (CKMMAIUM ¥ PACTATHBAKOIIUM) U
COOTBETCTBYWILECHl €My OTHOCHTEJbHOW NPOAOJBLHOW ynpyrou aedopmaunmen
HA3bIBAETCH:

— Mopaynem ciBura;

— Koapdunuentom Ilyaccona;

— Moaynem OHra;

— MojyneM 0JJHOCTOPOHHETO CKATHSL,

— MopyneM 00bEMHOT0 CXKAaTHS.

8. IIpooJibHbIE BOJIHBI PACTIPOCTPAHSIOTCSH:

— B TBepapIx Tenax;

— B razax;

— B xuakux cpenax;

— B mo6oii cpene.

9. Kpenocrtsb ropHbIX MOpPOJ - 3TO:

— ConpoTHBIIIEMOCTb TOPHOU MOPOJIbI BHEAPEHHUIO B HEE€ HHCTPYMEHTA;

— ConpoTHUBIIAEMOCTH MOPOJ] T0OBIBAHUIO;

— CrocoOHOCTH TOPHOM MOPOIBI COMTPOTUBIIATHCS YAPHOU HArpy3Ke.

10. KamydJieTHOe B3pbIBaHKE:

— Cnoco6 oTOOMKM 0TOOMKHK OPOA BO BpeMsl I0ObIYH;

— B3spbiBanue 3apsana 6e3 BbIOpoca MOPOJbI [JIsi CHSATUS HANpsDKEHUS MpU
00prOe c TOpHBIMU yJ1apaMu U BbIOpOcamu;

— B3pbIBaHMe HAKIIAIHBIX 3apsIOB ISl pa3pyIICHHS HETa0apUTOB.

11. Kakass M3 yKa3aHHBIX NOPOJ HMMeeT HAUOOJBIIYH) KpPenmocTb H3
nepevuciaeHHbIx (o mkaae M.M. IlporoabsikonoBa)?

— Mpamop;

— bazanbT;



— I'panur;

— Konrnomepar.

12. Kak Ha3pIBaercsi CBOICTBO TOPHBIX IOPOA BOCCTAHABJIMBATH
HUCXOIHYI0 (popMy U pa3Mepsl MOCJIe CHATHS MEXaHNYEeCKO HATPY3KH?

— KpenocTs;

— YIpyrocrs;

— IInacTUYHOCTD;

— TekyuecTs.

13. Kak mHasbiBaercsi KOI(p(PHUUMEHT NPONMOPUHMOHAJIBHOCTH MEKIY
KacaTeJbHbIMHM HANIPSKEHUSIMHU U ynpyroi negopmanum casura?

— Mopynb nedopmanuu;

— Monayns FOHra;

— Koaddunment Ilyaccona;

— Mopyns caBura.

14. Kakyio cnoco0HOCTb TOPHBIX TMOPOA XAPAKTEPHU3YIOT YIpPyrue
cBoicrBa?

— BoccTanaBnuBath UCXOJIHYIO (hOPMY U pa3Mephl;

— Paspymarscs;

— YacTUYHO BOCCTAHABIMBATH HCXOAHYIO (JOPMY U pa3MeEpBhL;

— YacTuuHO pa3pylaTbCs.

15. Kak Ha3bIBalOTC MHMHEpPAJIbl, aTOMbl KOTOPBHIX 00J1a1aI0T
MATHUTHBIM MOMEHTOM IPH OTCYTCTBMH MATHHMTHOIO IO0JIsA (OTHAKO, B 1EJIOM,
HX 00pa3ubl B OTCYTCTBMH IOJIs1 HE HAMATHUY€eHbI)?

— @eppOMarHuTHLIE;

— JlnamarHuTHbIE,

— Her npaBuibHOT0 OTBETA;

— [TapamaruutHsie.

16. YaenbHasi TeM10eMKOCTh TOPHBIX MOPO/ 3aBUCHT OT:

— IInmoTHOCTH;

— TekcTypsl;

— MuHepanpHOro COCTaBa;

— CTpyKTYypBHI.

17. Yem B 3HAYUTEJIBLHOM Mepe ONpeaeasieTcsi CloCOOHOCTh MUHEPAJIOB K
JJIEKTPUYECKOI noJsipusanum’?

— IlopucrocTtsio;

— CuMMeTpurel KpUCTAJUTMYECKON CTPYKTYPBI;

— Y 1eJIbHBIM 3JIEKTPUYECKUM CONPOTHBIICHUEM;

— Bonoconepkanuem.



18. K kakomMy M3 THIIOB BOJAbI OTHOCHTCS cjeayomasi (popMyJIupoOBKa:
"..yiep:KuBaeTcss B KANWLISAPaX, a TakKxKe COMEP:KUTCI B  BHJE
rPaBUTAIMOHHON BO/bI, 3aNIOJIHAIONIEH KPYNHbIE MOPHI M NepeIBUTaloNIeilicsa B
Mopo/e Moj AeiCTBHEM CHIIbI TSKECTH UJIM HaBjaeHus?"

— @uU3nMYeCcKU CBsI3HAs BoJia M CBOOOAHAS BOJA;

— CBoOojiHas BOJA;

— @U3NYECKH CBSI3HAS BOJA;

— XVMMHYECKHU CBSI3HAS BOJA.

19. Kakue U3 yka3aHHbIX MUHEPAJIOB OTHOCSTCS K (peppoMarHeTuxam?

— AnaTuT, IJ1aruoKJas;

— Marunerur, nUppOTHH;

— Kanpuur, xBapi;

— JlonomMut, XpOMMUT.

20. B kakoii cpejie MOTYT PacnpoCTPAHATHCS MONepPeYHblie BOJHbI?

— B xxugkoiu;

— B xuakoit u TBEpIOi;

— B razoo0pa3Hoii;

— B TBepon.

21. Kakme ™3 yKa3aHHBIX MHHEPAJIOB 00J1aJal0T AKTUBHOI
PacTBOPUMOCTHIO?

— KopyHnn, xpomur;

— KBapu, Tomnas;

— OUBHUH, MarHETHUT;

— ["anuT, CUIIBBUH.

22. Kakue u3 yKa3aHHbIX MMHEPAJI0B OTHOCATCH K AMAMATHETHKaM?

— JlonomMuT, XpOMHUT;

— JINMOHHUT, IMPOKCEH;

— Kanbiur, kBapu;

— Marserur, nUppOTHH.

23. Kakue u3 yKa3aHHbIX MHHEPAJIOB SIBJISIIOTCS Mbe303JIEKTPUKAMHU?

— PoroBas oOMaHka, CUJIbBHH;

— I'anenut, rurc;

— KBapu, Typmanus;

— OnuBuH, OapuT.

24. YT0 MNpOMCXOAMT CO CKOPOCTHIO PACHPOCTPAHEHHMS YIPYrUX
KO0JIeOaHUIi, C POCTOM /IaBJIE€HUIl HA TOPHbIE MOPObI?

— YMEHbIIEHNE CKOPOCTEN;

— Her 3aBucumocTy;



— Her npaBuibHOTO OTBETA;

— YBEIUYEHHUE CKOPOCTEM.

25. Kak Ha3bIBAlOTCA MHMHEpPaJbl, B KOTOPBIX Le/dble 00beMbl (10MeHbI)
00,1aJaI0T MATHMTHBIMH MOMEHTAMHM TMIPH OTCYTCTBHM BHEIIHEro MmoJfA?
HamMarHu4eHHOCTh TAKHX MHHEPAJIOB [IOCTHIraeTCHd He TOJbKO JIeiiCTBHEM
BHEIIHEr0 IMOJisl, HO W HAMATHMYMBAKIIMM [AeHCTBHEM JONOJHUTEJIbHOIO
BHYTPEHHEr0 MOJIEKYJISIPHOI0 MOJIs...?

— Het npaBuIbHOrO OTBETA;

— JlnamarHuTHbIE;

— [lapamaruuTHsbIE;

— @eppOMarHuTHBIE.

26. AkKycTM4ecKHe CBOMCTBA  XapaKTepPU3YIOT 3aKOHOMEPHOCTH
pacnpocTpaHeHHsi B TOPHOIl MOpoJe 3HAKONMEPEMHHBIX JedopMmanuii (ynmpyrux
koJie0anmii). Kakme  BOJHBI  XapaKTepH3YKOTCH  PaCHpPOCTPaHEHHEM
nedpopManmMii MONMEPEMEHHOr0 O0BEMHOI0 CKATHA M PACTSKeHUSA (BOJHBI
JAHHOT0 THUIIA MOTYT PACHpPOCTPAHATHLCH B JIIO00H cpeae (TBepAOH, KUAKOU U
razoo0pasHoii)?

— Ilonepeunsie;

— Her npaBuiibHOTO OTBETA;

— [IponosibHEIE;

— [IpoonbHbBIE U TONIEPEYHBIE.

27. OcHOBHOe CBOMCTBO ynpyroii gepopmanuu:

— Bo3Hukaer B Tene npu AEHCTBUU HA TEJIO CUJIOM M MCUE3AET MOCJE CHATHUS
CUJIBI,

— Bo3HuKaeT B Tele npu JOCTUKEHUU NIPEAEa yIPYyroCTH;

— HeoOpaTumocTs.

28. OcHOBHOE CBOMCTBO IJIACTUYECKOM 1edopMmanun:

— Bo3Hukaer B Telie npu AEMCTBUY HA HETO CUJIOM, OTJIMYHOU OT HYJIS;

— [Inactrueckas nedopmanus sSBseTcs HeoOpaTUMon aedopManmeii;

— Bo3HuKkaeT B Tele npu noiI3y4ecTH.

29. Oxapakrepu3yiiTe NOHATHE «a0Pa3HBHOCTH FOPHBIX MOPOI»:

— XapaxkTepu3yeT BEIMYUHY 3€pEH MUHEPAIOB, BXOASIIMX B COCTaB TOPHOU
MOPO/JIbI: OOJIbIIIepa3Mep 3epeH - 00Jibllle a0Pa3UBHOCTD;

— XapakTepu3yeT CliocOOHOCTh TOPHBIX MOPO/T;

— IIpomyckathb uepe3 cedsi )KUIKOCTD;

— CrmocoOHOCTh TOPHBIX TTOPO M3HANTMBATH KOHTAKTUPYIONTUE C HEH Tela;

— XapakTepu3yeT aHU30TPOIINIO TOPHBIX MOPOA.

30.®uznyeckunii cMbIcJa KO3pPuueHTa 60KOBOI0 pacmnopa:



— CooTHollIeHHE MEXKy TOPHBIM JlaBlieHueM Ha riyouHe H u naBineHuem
OypoBOro pactBopa Ha 3Tod xe riayouHe H B ckBaxuHe,

— CooTHOLIEHUE MEXAY BEIUYMHOW JABIEHUH, NEUCTBYIOMMUX Ha riryouHe H
B TOPU3OHTAJIBHOW IUIOCKOCTH, W BEJIWYMHOW TOPHOIO [ABJIEHUS Ha 3TOM IKE
rIIyOuHe;

— CooTHollleHHE MEXAY IMONEPEeUYHONM M MPOJOJIbHON JepopMalusIMH,
BO3ZHMKAIOIIMMU MTPU OJJTHOOCHOM CKATHH 00pa3iia TOPHOM MOPO/IbI.

31. Besimunna kod¢pdunmenta Ilyaccona 00JbIIMHCTBA TOPHBIX MOPOJ
HAXOJAUTCH B CJIEAYIOIIEeM AMana3oHe:

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

32. Moayas FOHra onpenesisier CBsi3b MeAKAY:

— Hanpsbxenuem u negopmanueil B ynpyroi odiaactu 1e(popMUpOBAHNUS;

— HopmanbHbIM HampsbKeHHMEM W MPOAOJIBHOW jAedopManueid B yHpyrom
obnacTu;

— Hanpsbkennem u gedopManmedl B «IUIACTHYECKOW»  00nacTH
nehopMUpOBaHHUS;

— BenuuuHol ynpyroii u miaacTu4eckoit nedopmarme.

33. MexaHuuyecKHil Npolecc, HA3bIBAeMblil  10J13y4€eCThI0, - ITO:

— Poct caBuroBoil nedopmanuu BO BpPEMEHHU IPU MOCTOSHHOM CABUTOBOM
HaIpsKCHUH;

— VYMEHBUIEHUE MEXAHWYECKHUX HANPSIKEHUNM C TEYEHWEM BPEMEHH IpPH
(UMKCHUPOBAHHOM 3HAYEHUHU CABUTOBOM Jedhopmaliny;

— PocT caBuroBoit gedopmanyivi BO BpeMEHHU MPU  MOCTOSIHHOM ~ HOPMaJlbHOM
HaIPSHKCHUM.

34. Mexann4yeckHil mpouecc, Ha3bIBaeMblil peJlakcaneil HANpPsKeHni, -
ITO:

— YMeHbIIICHHE HANPSHKEHUH B TeJie MPpU PUKCUPYEMOM BETUYHHE CIBUTOBOM
nedopmaruy;

— YMeHblIeHUE HApsKEHUH B TeJle TPU pOCTe CIIBUTOBOM 1epopMaliuu;

— YMeHblIeHUE HaNPsKEHW B Telle TPU CHUXKEHUH CIBUTOBOM Jepopmanuu.

35. IlpoyHocTh 00pPa31I0B rOPHO MOPOALI MPH OJTHOOCHOM C/KATHM:

— IIpeBOCXOIUT UX MPOYHOCTH MPU OJTHOOCHOM PACTSHKEHUHU B cpenHeM B 8-10
pas;

— PaBHa uX NpOYHOCTH ITPU OTHOOCHOM PACTSIKEHUH;

— MeHblile UX MPOYHOCTH MPU OJHOOCHOM pPACTSHKEHUU B cpeliHeM B 8-10 pa3s,



36. Ilpn mMexaHM4YeCKOM Harpy:KeHHMM 00pa3ua rOpHOM MOpPOAbI HM3Me-
HEeHHe ero o0 beMa 3aBHUCHUT OT:

— BenmnunHbI JeHCTBYIONIMX KAacaTENIbHBIX HAIIPSKCHUM;

— Benu4uHbI cpeTHET0 HOPMAIBHOTO HANPSKECHHUS,

— 3HaueHnsa Moy FOHra ropHoit noposl;

— Benu4uHbl BpEMEHHU peslakcauy TOPHOU ITOPOBI.

37. Ilpu MexaHM4YeCKOM HArpy:KeHuH o0pa3ua ropHo mnOpoabl HM3MeHe-
HHe ero GopMbI 3aBHCHUT OT:

— JIeHCTBYIOIMX KAacaTEIbHBIX HANPSKCHUM;

— BenuuuHbl cpeIHEr0 HOPMAJIBLHOTO HAIPSHKEHMUS;

— 3HadyeHuss Moyt FOHra ropHou moposst;

— Benu4uHbl BpEMEHHU peslakcaluy TOPHOU ITOPOBI.

38. [dedopmannoHHass KpuBasi — 3T0 rpaguk, NMOKa3bIBAKIINH H3Me-
HEHHe:

— BennunHbI HanpsKEHU BO BPEMEHH;

— BenuuuHbl HaNpsHKEHUH OT OTHOCUTENIbHOM 1e(pOpMalinu;

— BenuuuHbl cABUTOBOM fedopmaliii BO BpEMEHH;

— OTtHocuTenbHOU fepopManiii OT a0COTIOTHOM.



