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AHHOTAIIUAS

HucunminHa «®u3nka TOPHBIX MOPOa» TMpeJHa3HAYeHA [JIsi CTYJCHTOB,
obOyuaromuxcst mo cnenuainbHoctn 21.05.04 «l'opHOoe nenmo», crenuaiIu3anuu
«OTKpBITBIE TOPHBIE PabOTHI» W BXOAUT B 0a30BYyI0 4YacTh Oyioka JIMCIMTUTMHBI
(Monmynu) yueOHoro miana (uaaeke b1.5.37).

OO0mast TpyJ0€MKOCTh JUCIHUIUINHBI cocTaBisger 216 gacoB, 6 3E. YueOHBIM
TUIAHOM TIPETyCMOTPEHBI JISKITMOHHBIE 3aHATHS 36 4acoB, JabopaTopHbie padoThl 18 yacoB
U caMocTosiTeNbHast paboTa cTy/ieHTa 162 Jaca, B TOM 4mciie Ha TIOATOTOBKY K dK3aMeHy 27
yacoB. JlucumiimHa peanuzyercs Ha 3 Kypce B 5 ceMecTpe.

ConepxaHue TUCHUILUIMHBI OXBATHIBAET CIICIYIOMIUM KPYT BOIIPOCOB:

MuHepanbl M TOpPHBIE TMOPOJBI Kak OOBEKThl TOPHOTO IPOU3BOJICTBA;
CTPOCHHE, COCTAB U COCTOSIHUE TOPHBIX MOPOJ U MAacCUBOB; (PU3UKO-XHMHUYECKHUE,
neTporpapuyecKkue M reHeTUYECKUe KiIacCU(pUKAIMKU TOPHBIX TOpoa; (U3HUecKue
SABJICHUST B TOPHBIX IOpOJAax; OOIIME TOHSATHUS O CBOWCTBAX TOPHBIX MOPOI;
MEXaHUYEeCKHE CBOMCTBA TOPHBIX MOPOJ U MACCHUBOB; JAehOpMAIIMOHHBIE CBOMCTBA
TOPHBIX TOPOJI; YINPYTHE CBOWCTBA TOPHBIX MOPOJI; TEIUIOBbIE CBOMCTBA TOPHBIX
MOpOJl YW MAacCCHUBOB; TEIUIOEMKOCTh U TEIUIONPOBOAHOCTh TOPHBIX MOPOJI;
AIIEKTPUYECKUE M MArHUTHBIE CBOWCTBA TOPHBIX MOPOJ U MACCHBOB; (DU3UKO-
TEXHUYECKOE 00ecriedeHrue TOPHOro MPOU3BOICTBA.

VYcnoBueM  yCHENIHOTO OCBOCHMSI JUCHMIUIMHBI  SIBJISETCS HAJU4YUE Y
CTYICHTOB 3HAHUM MO AUCUUILUIMHAM, U3Y4Ya€MbIM B MPEANIECCTBYIOIIUN MEPUOT U
coJiepKaiiuM 0a30BbI€ 3aKOHBI W OMPEACIICHUS, HEOOXOAUMBIE Jisi YCBOCHHS €€
nporpamMMmbl:  «Beicmas  marematuka», «@uszuka», «Xumus», «l'eosorusy,
«MarepuanoBeaeHue», «OCHOBBI TOpPHOro Jena», «['opHOe A€o u okpyKaromas
cpena» U IpyTue.

Heap u3yueHHUs TUCHUIUIUHBI — (OPMUPOBAHUE 3HAHUN Y CTYIEHTOB O
bU3MYEeCKUX  CBOMCTBAX TOPHBIX TMOPOJA  JJs  WCIOJB30BAHMS WX  TIPH
MIPOCKTUPOBAHUU U BEJIEHUU T'OPHBIX PaboT.

3amavu TUCHUIUINHBI:

— W3y4YCHUE OCHOBHBIX (DU3UKO-TEXHMUECKHUX I[1apaMeTpoOB TMOpPOJ B
7a00OpaTOpPHBIX W HATYpHBIX  YCIOBUSX  (MJIOTHOCTHBIE,  MPOYHOCTHBIE,

TOPHOTEXHOJIOTHYECKHUE);



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

— TMPUMEHEHHWE JaHHBIX O CBOMCTBAax IMOPOJ Il BBIOOpAa TEXHOJIOTHH
pa3pabOTKU U COOTBETCTBYIOLIUX PEKUMOB TOPHOTO 000PYAOBAHMUS;

— YCTaHOBJICHHWE KaTeropuu pazpadarbiBaeMOCTH moponx (Oypumoctw,
B3PBIBAEMOCTH W [p.), ONpEIEICHUE MO0 HUM MPOU3BOAUTEILHOCTH TOPHOTO
o0oOpyZ0oBaHUS, ONMPEACICHUE HAMPSHKEHHO-TSPOPMUPOBAHHOTO COCTOSHHUS TTOPOJT
10 UX CBOKWCTBaM.

JIns  yCHENIIHOTO0 W3Y4YeHMsS JUCHUIUIMHBI «®DuU3MKa TOPHBIX MOPOI» Y
CTYJIEHTOB JOJKHBI ~OBITh CHOPMHPOBAHBI  CIEAYIONIUE TpeIBapUTEIbHBIC
KOMIIETEHIIUHU:

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

- ['OTOBHOCTH HCMOJB30BaTh HAYYHBIE 3aKOHBI U METOABI IPU TE€OJIOr0-
MPOMBIILJICHHOW OIIEHKE MECTOPOXKIECHUM TBEPIBIX TMOJE3HBIX HCKOMAEMBbIX U
TOPHBIX OTBOJIOB.

— Bnanenue HaBbIKAMU aHajdW3a TOPHO-TEOJOTHYECKUX YCJIOBUH MpH
HKCILTyaTaIllMOHHON pa3BelKe W J00bIde TBEPABIX MOJIE3HBIX MCKOIMAEMbIX, a TaKkKe
MIPU CTPOUTENHCTBE U IKCIUTyaTAIIMU TTOA3EMHBIX 0OBEKTOB.

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

B pesynbraTe nzydeHus: JaHHOW TUCHHUIIIUHBL Y 00y4aronuxcsi pOpMUPYIOTCS

cieayrolue ooienpodecCuoHaAIbHBIE KOMIIETCHITUH (JIEMEHThI KOMITETCHITUHN):

Koa u ¢popmyanpoBka KoMneTeHINH Jrtansl GOPMUPOBAHUS KOMIIETEeHIIUH
OIIK-4 — I'oToBHOCTH C CrpoeHne, XUMHYECKIH 1 MHHEPAJIbHBIH COCTAaB 3eMHOMN
€CTECTBEHHOHAYYHBIX TIO3UINH OIIEHUBATh KOPBI, (GU3NKO-XUMHYECKHE, TIETPOrpaduuecKue u

CTpOCHUC, XAMHUYCCKUU 1 MI/IHepaJ'II)HHﬁ TCHCTHYCCKHUEC KJ'IaCCI/I(I)I/IKaHI/II/I TOPHBIX IMMOPOA.

N 3HaeT
COCTaB 3¢MHO# KOPBI, MOP(OJIOTHYCCKHE
0COOEHHOCTH U T€HETUYECKHE THUIIBI
MECTOPOXKICHUN TBEPABIX TOJIE3HBIX
HCKOIIAEMBIX IIPH PEIICHUH 31349 10 Onpenensats HU3NKO-TEXHUICCKHE TapaMETPBI TOPHBIX
palMOHATHPHOMY U KOMIUIEKCHOMY VMeer TTOPOI.

OCBOCHHIO F€OPECYPCHOT0 MOTEHIMAJA




HEJp. OOUMMK IPUHIMITAMY BIUSHHUS MUHEPAJILHOTO COCTaBa U
CTPOCHUS Ha CBOWICTBA FTOPHBIX MOPOJ] K OCHOBHBIMH
MpaBUJIAMU U3y4YeHHS (PU3UKO-TEXHUICCKUX CBOMCTB.
Bnaneer
OIIK-9 — Bnagenue MeTomaMu aHaIM3a, BozpaeiicTBre BHEITHUX (PU3WYECKUX ITOJICH HAa CBOWCTBA
3HAHHEM 3aKOHOMEPHOCTEH MOBEICHHS 1 TOPHBIX TIOPOJI ¥ METO/IbI YIIPABIICHHSI CBOMICTBAMU U
YIPaBJICHUS] CBOMCTBAMU FOPHBIX MOPOA U | 3HaeT COCTOSTHHEM MAacCHBA.
COCTOSIHAEM MacCHUBa B Mpoleccax 100bIdu
U epepabOTKH TBEPIBIX MOJIC3HBIX
HCKOMACMBIX, a TAKIKC IIPU CTPOUTCILCTBC U OuEeHUTh MEXaHUYECKOE COCTOSTHUE MacCHBa TOPHBIX
SKCILTyaTallH HOA3EMHbIX COOPYKCHHI. MOPOJI, BEIOPATH METO/IbI YIIPABICHHS 3TUM COCTOSHHEM.
Ymeer
Meronamu BO3AEHCTBYS Ha CBOMCTBA TOPHBIX IIOPOJ U
Buiazeer yIpaBJICHUS COCTOSIHHEM MacCHBa.

B pPaMKax TUCHHUILINHBI «®Dusnka T'OPHBIX ITOPOOI» COI'NIACHO y‘-I€6HOFO IIJIaHa

MECTOObI aKTHUBHOTO/ HHTCPAKTUBHOI'O O6y‘-I€HI/ISI HC IMIPUMCHSATIOTCA.




|. CtpykTypa n coaep:xaHne TeOpeTHYECKOH YaCTH Kypca

Pazoen 1. Munepanvt u copuvie nopoowvt. Odugue ceedenus o @u3uxo-
mexXHUuecKux 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. Marmaruueckue, MeTaMop(hUUECKUe U 0CaJ0YHBIE TOp-
Hble mopoAbl. MHOro(a3HOCTh TOPHBIX MOPOJA. BiMsiHuEe MUHEpPaIbHOIO COCTaBa,
CTPOEHMS TOPHBIX MOPOJ HA UX CBOMCTBA. MI30TpOMHOCTh M aHU30TPOITHOCTH TOPHBIX
nopo. [IopucToCTh U TPEHMIMHOBATOCTh TOPHBIX MOPOJ. BlakHOCTh, YIEIbHBINA U
OOBEMHBIII BEC TOPHBIX IMOPOJ,, IUIOTHOCTh, OOBEMHAasi Macca, METOJbl UX
OIIPEIEIICHMUS.

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

[I1OTHOCTHBIE, MEXaHWYECKHE, TEIJIOBbIE, JJICKTPUUYECKUE, MarHUTHEIE,
BOJIHOBBIC, paJuallUOHHbIC, THUAPOTa30JMHAMUYECKHUE, TOPHOTEXHOJOTHUUECKUE
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 neopManum 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. IlpouHocTh ropHbIX Mopoa. Teopun npoyHocTH — 2 yaca.

[Ipenenbl MPOYHOCTH TOPHBIX MOPOJ Ha CXKATHE, pacTshkeHue, caBur. Koad-
(buULKEeHT KpernocTu TopHbIX nopox no mkane M.M. IlporoabskonoBa. O0beMHast
MPOYHOCTh TOPHBIX MOPOJ, MACHOPT MPOYHOCTH, YrOJd BHYTPEHHETO TPEHUS, ClLEILIe-

HUE TropHbIX nopoj. Teopus npouHoctu Kynona-Mopa, Teopust HauOOJIBIIUX 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 mpoyHOCTH. Penakcanmsi HAanpso>KeHW B TOPHBIX TIOPOJIAX,
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. OrpeseneHne 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 CXKAaTHUsl M MOJyJisl ciBUra. McnpiTaHue Ha MOJ3Yy4ecTh 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 yMpyrue BOJHBL. CelCMHYECKHE BOJHBI, MPOJOJIBHBIC M ITONIEPEUHBIC
YOpPYTHe BOJHBI. AKYCTUYECKHE IMapaMeTphl: CKOPOCTh PaCHpOCTpPaHEHUS YIPYTUX
BOJIH, KOA(PHUIIMEHT MOTJIOIICHUS, BOJHOBOE COMTPOTHURIIEHUE, KO3 DUIIMEHTHI OTpa-
KEHUS U TIPEJIOMJICHUS YIIPYTUX BOJH. BiusiHue BHYTPEHHUX M BHEITHUX (DAaKTOPOB
Ha aKyCTUYECKHUE CBOWCTBA MOPOJI. AKYCTUUECKHE MapaMeTphl (a3, CIararomux 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. ®u3nyeckne 0CHOBbI PACHPOCTPAHEHHUS] U HAKOIUJIEHUS TeIJa B

TOPHBIX MOPOJAX — 2 yaca.



TemioeMKkocTb, TEIIONPOBOAHOCTh, TEMIEPATYPOIPOBOAHOCTh, TEIIOBOE
paciidpeHue mopoja. IJIeKTpoHHass U (HOHOHHAS TEIUIONPOBOJAHOCTh. 3aBUCHUMOCTD
TEIUIOBBIX CBOMCTB OT COCTaBa, CTPOCHHS IOPOJ, BHEUIHUX YCIOBUHU. TemioBbie
cBoMcTBa (pa3, BXONAIMX B COCTAB IOPOJBI, AHU3OTPOMHS TEIUIONPOBOIHOCTH
nopon. Temonepenada, KOI(QGUIMEHT TEIJIOOTAAYH, KOHBEKIUS. TepMudeckue
HaIpsHKEHUS 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 PEKUMOM IIAXT U PYJHUKOB. VCImoib30-
BaHME TeIUia 3eMHbIX Help. OCOOEHHOCTH TEPMOJMHAMUYECKUX IPOIIECCOB MpHU

I[O6BILIG IMOJIC3HBIX UCKOIIACMbLIX B YCIIOBHAX BCUHOU MCP3JI0THI.

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

Tema 10. Tloasipu3anusi TOpPHBIX moOpoa. JlWdjeKkTpuyeckas
NMPOHULIAEMOCTH — 2 Yaca.

Buasl nossipuzanuu: 3J€KTPOHHAS, WOHHAs, AMIOJIbHAS, OpPUEHTAIlMOHHAs,
MaKpOCTPYKTYpHas, JJICKTPOXUMHUYECKAs. OJIEKTPOCTpUKUUs, OTHOCUTENbHAS U
aOCoJIFOTHAsE ~ JIUPJIEKTpUYECKass TMPOHUIIAEMOCTh, 3aBUCUMOCTh OT  4YacTOThI
AIIEKTPUUYECKOTO MOJIsl, COCTaBa TOPHOM MOpOokl. JlusnekTpuueckas MpOHUIIAEMOCTh
MaCCHUBOB FOpHBIX MOPoJ. OcoOble Citydan MoJIsSIprU3aluu MOpo/I.

Tema 11. DyieKTPONPOBOAHOCTD, IMIJIEKTPUYECKHUE MOTEPH — 2 Yaca.

VYienbHast 3J€KTPONPOBOAHOCTh. [IpOBONHUKHU, MOTYNPOBOJHUKH, HHAIIECKT-
PUKH, OCHOBHBIE PA3IUYMs. DIEKTPUUECKOE CONMPOTHUBJIECHUE 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. MarautHsle cBoiicTBa  mopoa. PacnpocTrpaHenue

IJICKTPOMAIrHUTHBIX BOJIH — 4 gaca.



HanpsikeHHOCTh M MarHWTHasi MHAYKIMSI, OTHOCUTEIbHAsL U a0COIIOTHAs Mar-
HUTHAasl POHULIAEMOCTb. JlMaMarHuTHbIE, MapaMarHuTHbIE, (DEppPOMArHUTHbIE rop-
HBIE MOPOABI. 3aBUCUMOCTh HAMAarHMUEHHOCTH (PEpPOMArHUTHBIX MOPOJ OT HAIpPs-
YKEHHOCTHM MAarHUTHOTO IOJIA, OCTATOYHAs HAMarHM4E€HHOCTh, KOOPLUTHBHAS CHUJIA,
NEeTIA THCTEPE3Uca. DIEKTPOMAarHuTHOE I0JIe Kak 0coObIi BUI Marepuu. Pacrpoct-
paHEeHue 3JIEKTPOMArHUTHBIX BOJH B MOpoAax, ypaBHeHHs Makcemna. CKOpoCTh
pacrpocTpaHeHusl dJIEKTPOMArHUTHBIX BOJIH, IOIVIOIICHUE 3JIEKTPOMATrHUTHOM BOJI-
Hbl. BiusiHre BHEITHUX NOJIEH HA PACHPOCTPAHEHHUE IEKTPOMAarHUTHBIX BOJIH. [1y-
OMHa MPOHUKHOBEHUS AJIEKTPOMATHUTHBIX BOJH, KO3()(UIIMEHTHI OTpaXeHUs U Mpe-

JIOMJICHUA SJICKTPOMAIrHUTHBIX BOJIH. OnTuyeckue CBOMCTBA T'OPHBIX ITIOPOA.

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

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

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

Tema 14. Bausinue TenjaoBoro moJisi Ha CBOMCTBA rOPHBIX MOPOA — 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 ApPyroe, MoJuMOp(HbBIE TPEBPAIICHUS, IETUAPATAINS, TUCCOIHAITHS,

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



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

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.
KaBurtanus, nucnepranus, Aerasanus, Koaryisinus, THKcoTponus. BoszaeicTBue
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 MOPOABI, KaK 00BEKT pa3padboTKu — 2 yaca.

Texnonornueckas knaccuukalysi TOPHbIX MOPOJ Ha CKaJbHBIE, MOJyCKalb-
HbI€, TUIOTHBIE, MSATKUE U ChITy4Yre. TeXHOJOTMYECKHe BUIbI Pa3pyLIEHHBIX U pa3-
npobsieHHBIX nopoA. Kpenocts, TBepAOCTh, BSI3KOCTh, a0pa3UBHOCTb, IPOOUMOCTb,
OypHUMOCTb, B3pbIBAEMOCTb TOPHBIX MOPOoJ. MeToabpl ux onpeaeneHus. ['opHOTEXHO-
JIOTUYECKHUE TapaMeTpbl pBHIXJbIX W CBS3HBIX MOpon. BoszaelcTBue BOAbI Ha
JCIIEPCHBIE MTOPOBI.

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

MexaHuueckoe OTJENEeHHE MOPOoJl OT MAacCUBa M MX SKCKABHUPYEMOCTb, MEXa-
HUYecKoe OypeHue mopoj, OypuMocTb. bypeHune mopoa TepMHUUECKHMM METOIOM.
DIEKTPOTEPMHUUECKUE U DIIEKTPUUECKHE CIIOCOOBI pa3pylleHusi, KOMOMHUPOBAHHbIE
METOJIbl paspyuieHus. B3pbsiBaeMOCTh TOpHBIX Mmopoa. pobieHue u u3MelbyeHue

ITOJC3HOI'O UCKOIMa€MOTI'O ITOCJIC N3BJICUCHUA. TpaHCHOpTI/IpOBaHI/Ie TI'OPHBIX ITOPO.



1. Conep:xanne npakTUYeCKO# YacTH Kypca
JlaGopaTopHsbie padoThl — 18 yacos
Jlabopamopnasa paboma Ne 1
Onpeodenenue yoenbnozo eeca 20pHoil nopoost - 2 uaca

1.1. Ilenb paboOThI U OCHOBHBIE TEOPETUIECKHE MOTOKCHHUS

[lenap paboThl — U3yYEHUE YJIETBHOTO BECa TOPHBIX MOPOJ IS UCCIEAOBAHUS
BOIIPOCOB TOPHOTO JIaBJICHUS, BRIOOpA BHUJIa M TUIIOpa3Mepa TPAHCIOPTHBIX CPE/ICTB
JUISL TIEPEBO3KHM IIOJIE3HOTO HCKOMAEMOI0 M IYCTBIX MOPOJ IO IMOA3EMHBIM
BbIpa0OTKaM U MOBEPXHOCTH, EMKOCTU COCY/IOB IIAaXTHBIX 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 :% r/em’, (T/m), (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 papdopoas cTymnka.

DKCHUKATOP.

CymmibHbIN mKad.

Ilecuanast BanHa vy BOIsTHAsS OaHs.

1.3. Meroauka npoBeAeHUs SKCIEPUMEHTA

s ompeneneHus yAeNbHOTO Beca Hambojee pactpOCTPaHEHHBIM SIBISICTCS
NUKHOMETPUYECKUI METOJ, KOTOPBIM 3aK/II0OUaeTcsi B OIpenaeieHruH oObeMa Beca
BOJIBI, COOTBETCTBYIOIIETO 00HEMY 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  QapdopoByr0 4YalllKy, BBICYIIMBAIOT JI0 TOCTOSSHHOTO 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 ¥ 3aN0AHAIOT AUCTUILIMPOBAHHOW 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 NHMKHOMETPHI 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 BOJION U CHOBA B3BELLIMBAIOT.

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

= gz_g ZCMS 1.2
=m0 —(g-gy (1.2)

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

Pe3ynbpTaThl ©3MEepeHUH U BBIUMCIEHUHN 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 | MUKHOMETpa BEC

MUKHOMETPA, | MUKHOMETpa 9 9
MOPOBI HaBECKU | MOPOIBI, - ¢ BOTOL, I C HaBECKOHM | C HABECKOH MOPOJIBL,
r ’ M BOJIOH, T MOPOJIBL, T r/em®

Jlabopamopnasa paboma Ne 2
Onpeodenenue o6vemnoz2o eeca nopoo — 2 uaca

2.1. llenb paboOTHl U OCHOBHBIE TEOPETUUYECKUE MTOJIOKEHUS

[enpto pa®oOThl SABIAECTCS H3YyYEHUE OOBEMHOIO BECa TOPHBIX MOPOA IS
WCCJIEIOBAHUS BOIIPOCOB TOPHOTO JIaBJICHUSI, BBIOOpA BHJIa TPAHCIIOPTHBIX CPEACTB 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
MIPOU3BOAUTENILHOCTH 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 IPUPOIHBIX yCIOBUSX, I'; Gy - yInenbHbII BeC
oOpasma (MuHEpabHOTO cKenera), T; G, — Bec Boawl B mopax, r; G, — Bec rasa B
nopax, 1; V =V, + V,;, — 00beM 00pasia nopossl, cm®; Vy — 00beM MUHEPATBHOTO

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

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

Tepmorkad.

Cocynpl (koyIOBI) 1y1st MapaduHa 1 BOJIBI.

[Tapadun.

2.3. MeTroauka npoBeIeHUS SKCIIEPUMEHTA




OO0pa3ipl TOpHOM TOPOABI MOKPHIBAIOT IMJICHKON NapaduHa TOJIIMHOW OKOJIO
0,5 mM. J1J11 3TOTO BBICYIIIEHHBIN JOCTOSIHHOTO Beca 00pasel] Mo ABEIIMBAIOT Ha IIeI-
KOBOW HUTHU WJIM MPOBOJIOYKE K AYXKKE BECOB U B3BEIIMBAIOT. 3aT€M OITYCKAIOT Ha 1-
2 CEeKYH[Ibl B COCY/] C PACIUIaBIIEHHBIM MapadUHOM, TeMIEpaTypa KOTOPOro JA0HKHA
oeite 80-90°C. Bosee BBICOKas TeMmIepaTypa HE IOMYCTHMa, TaK Kak mapaduH
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 mapaWHOBOU IIEHKE, YAASIIOT UTJIOH,
MpOKaJbIBass KaXIbld ITy3bIpeK. [IoTOM BBIpaBHUBAIOT M 3aKpBIBAIOT OTBEPCTHS
HarpeTou Uriiou.

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

OOBEeMHBIN BEC BRIUUCIAIOT 1O hopmyJie

g

ol en® 2.2
gl_gz_(gl_g)/yn Z/CM ( )

}/:

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

Pe3ynbpTaThl u13MEepeHU U BRIUMCIECHUHN 3aHOCATCS B Ta0. 2.1.

Ta6numa 2.1
Pe3ynprarsl sxciepuMenTa
Bec o6pa3sma, r OOBeMHBIIH
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.
OOpaboTKy  pe3y/nbTaToB DKCIEPUMEHTAa  MPOU3BOLAT  METOAAMU

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(pOpMAMOHHBIX XapaKTEPUCTUK
TOPHBIX TOPOJ: MOAYJs Aegopmaruu U Kodgduimenta [lyaccona npu pasnuyHbIX
YPOBHSIX HaIpsiKEHUH.

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

Moaynp ynpyrocTu XapakTepu3yeT CIOCOOHOCTb FOPHBIX MOPOJI CONPOTUB-
JSITHCS IEHCTBYIOIIMM HAIPSDKEHUSAM B YIIPYroi oonactu aeopMupoBaHusl.

Monayne nedopmanyv nopos XapakTepusyeT UX COCOOHOCTh COMPOTHUBIISTH-
Csl IEHCTBYIOIIMM HANPsDKEHUSM TPHU YIPYTO-TUIACTUYECKOM Xapaktepe AedopMu-
pOBaHMsL.

Koadpounuent IlyaccoHa — 3TO OTHOIIEHHWE BEJIWYUHBI TOMEPEUHBIX
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)

rjae P — gelicTByromias Ha oOpasell Harpy3ka, Krc; S — IIolab OCHOBaHMS o0pasiia,
oM.

Monyne nedopmanuu onpenenseTcs: U3 BhIPpaKeHUSI

Eye :L,ch/cmz, (3.3)

06wy
TIIE ooy — MOJIHBIE 1ePOPMALUH 00PA3LA, Eopm = Ey + Eny ; Eny — IIIACTUIECKHUE

nedopmaruu odpasia.

Koadduument Ilyaccona onpenensercs no gopmyre



&

nonep

V=——-,

z (3.4)

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

obpasria.

3.2. IIpubopsl, 000py10BaHUE U MATEPUATIBI

OOpa31el TOpHOW TOpoABl MUIUHApPHUYEcKor (Gopmel (kepHbl). JKenaTenbHo,
YTOOBI OTHOIIIEHHE BBICOTHI 00pasiia K €ro AuameTpy ObLI0 OJIM3KO K IBYM.

['mppaBnuyeckuii mpecc.

N3mepurenu aedopmainii (MeXxaHUUECKUE UIH TEH30METPUUECKHUE).

3.3. Meroauka npoBeJIeHHs IKCIIEPUMEHTA

[ToarotoButh 0Opazeu. IIpoBepuTh NapamiesbHOCTh TOPLUOB U MEPIEHINUKY-
JSPHOCTh OOpa3zyromieil u TopioB. M3MepuTb BbICOTY W auameTp obpasia ¢
TOYHOCTBIO 10 | MM.

[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 kaxx0il cTyneHu HarpyxeHue odpasiia IpOou3BOAUTCS LMKINYEeCKU. BHa-
yajie oOpasell yCTaHABJIMBAETCS Ha HWCIBITATENbHBIA CTEHH. 3aT€M IMPOU3BOAUTCS
MPOBEpPKA BCEX U3MEPUTENbHBIX MpuOOpoB. CHUMAIOTCS W 3alMCHIBAIOTCS Haydallb-
Hbl€ MOKa3aHusg MpUOOpPOB (NEPBBIM 3Tall MEPBOM CTYNMEHH 3KCIEPUMEHTA). 3aTeM
MPOU3BOATCS UCIBITaHUS oOpasma mnpu Harpy3ke 0,25 o, QUKCHpPYIOTCS
NoKazaHusi MpuOOpPOB, MOCIE Yero olOpasel pasrpyk arT U 3aMepsAIOT OCTATOYHbIE
nedopmaruu. [{ukin moBTopsitoT BHOBB s cryneHerd uameperus 0,5 u 0,75 oq.
[Tokazanust mprOOPOB PUKCUPYIOTCS HA BCEX ATAMax MPOBEICHUS SKCIIEPUMEHTA.

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

[Ipu ucnosib3oBaHuM u3Mepurenend nedopmaluii 4acoBoro THUMA TOYHOCTh
3aMepoB A0bkHa cocTaBiaTh 0,1 nenenus mikansl. [lokazanus npuOOpPOB 3aHOCSTCS

B Ta0i. 3.1.



Ecnu npumensieTcs anmnaparypa TeH3oMeTpudeckux uamepenuid 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 HAYaIbHBIM W KKIBIM U3

MOCJIEIYIOIINX 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.

PesynbpTaThel u3MepeHus aepopmaiinii oopasia

C MCIOJIb30BaHUEM anmnapaTrypbl TEH30METPUUECKUX U3MEPEHUI

IToka3zanus JATYUKOB IMPOJAOJbHBIX IToxa3zanus JAaTYUKOB MOMCPCYHBIX
Ne Har- nedopmanuit nedopmanuit

CTy- | py3Ka, | IMOKa3aHHsA MOKa3aHuUs

METPUYECKUE U3MEPEHUS METPHYECKUE NU3MEPEHUS
MEeHH | KIC pubopoB mpubopoB

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

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

3aTeM I KaXJI0M CTYIEHU Harpy»eHus oOpasiia onpeiesisitoT abCOMIOTHbBIE
3HAUCHUs BO3HUKarommx B Hem nedopmaruii AU. Jlng sToro 3a Hauvajgo 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 J1s1 BCEX TaTYMKOB.

3aTeM ONpEAENSIOT CPEIHIOK BEIUYHMHY MPOJOJIBHBIX M IONEPEYHBIX

nedopmanuii AU,




[To pe3ynpTaTaM pacueToB BbIYEPUMBAIOT TpadUKU 3aBUCUMOCTH Jehopmaruit
OT Harpy3kd JUisl Kaxjaoro naryuka. [IpoBepsieTcsi KayeCTBEHHOE COBIMAJCHHE
pe3ynbTaToB. Pe3ko oTnnuaroniuecs pe3ynbTaTbl OpaKyroTCs.

[Tpous3BoAAT pacueT BEIMYMHBI HANIPsHKEHUH U tepopmanuit mo popmyiam:

i 2
o, =—,kecl cm®, (3.5)
S
rae P; — Harpy3ka Ha | — CTyIIleHH HarpyxeHwus, kl'c; S — Iiomaap MmormepeaHoro
2.
cedyeHus oopasia, cM”;
B AU, , 3
gnpod - h ! (36)
_ 2 : AU}’ZO}’ICH
CC"nonepeq - d ) (37)
rae AUpposi — MOKa3aHUSA JNaTYUKOB NponoibHOR Aedopmanmu, MM; AUpgnepi
MOKa3aHWs JIATYMKOB IONEPeYHBIX nedopMaiuii, MM; h — HayanbHas BBICOTA

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

Pe3ynbpTaTel u3MepeHuit 3aHocsTcs B Ta0. 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 BeuncaeHui regopmainii oopasia
Haros [TpononsHbIe Jedopmain [Tonepeunslie 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-
NIEPEMEIIICHHIE)
Ta0mnuma 3.4
3HaueHus neOpMaMOHHBIX XapaKTEPUCTUK MOPOIbI
Monayns
No CTVIICHH Hanpsoxenus, fedho i?;uﬂﬂ Kosddurnuent
> Ly Kre/em? p ’ ITyaccona

Krc/cm




B 3akmioueHnu 1o gaHHbBIM Tabn. 3.4. cTposATca TpapUKA  «MOIYJb
nedopmalium - HanpspkeHue» U «kodduiment [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
Onpeodenenue npeodena nPOYHOCMU 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 HanpsKeHHE, MUHUMAIbHOE MPEBBIIIEHUE KOTOPOTO
BEJIET K pa3pyILICHUIO MOPO/Ibl, HA3bIBAETCA MPEIEIOM IPOYHOCTH.

PaznuuaroT npenensl MpOYHOCTH MOPOJ Ha CKAaTHUE, PACTSHKEHHE U CIBHI.
[Ipenensl TPOYHOCTH TIOPOJ OMPEHCISIFOTCS NPU  OJHOOCHOM, IUIOCKOM U
BCECTOPOHHEW HArpys3kKe.

B mpaktudeckux 1ensx HauOONBIIMN MHTEpEC TMPEACTaBIsACT TMpeie
MPOYHOCTH Ha OJIHOOCHOE CXaThe, IIOCKOJbKY HMMEHHO TaKo€ HalpsKEHHOE
COCTOSIHUE PEAIN3yETCsl HA KOHTYPE TOPHBIX BBIPAOOTOK.

[Ipenen mpoyHOCTH HA OJJHOOCHOE CXKATHE 3aBUCUT OT PA3IMUYHBIX (HaKTOPOB,
B TOM YHCJI€ U OT yCJIOBUN DKCTIEPUMEHTA. 371eCh OCHOBHOE BHUMAaHHE JOHKHO OBIThH
YAEJIEHO COOTHOILIECHUIO BBICOTHI W AMaMETpa oOpaslla, a TakKe KOHTAKTHBIM
YCIIOBUSIM MEX]Ty 00pa3lioM U TUTMTOH TIpecca.

1.2. TIpuGopsl, 000pyAOBaHKE U MATEPUAIIBI

OO0pa3ibl rOpHOI MOPOABI IMIUHAPUYECKON (POPMBI.

['mppaBnuuecknii 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
BHUMaHHE TIPU M3TOTOBJICHUM 00Opa3la clielyeT oOpaliaTh Ha MapaieIbHOCTh €ro
TOPLIOB U NMEPHEHAUKYIISIPHOCTH TOPILIOB C 00pa3yIoIEH.

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

[Ipy maBHOM HarpyXeHWW o0O0paszer] JTOBOAWUTCS JO pa3pylICHHS,
bukcupyeTcs mpenenbHas pa3pyliiaoliasi HarpyskKa.

Pexomenmyetcsi 00paTuTh BHUMaHUE Ha XapaKTep paclpOCTPaHEHUs TPEUTUH
IIPY pa3pyIICHUH.

HpGIICJI IIPOYHOCTH IIOPOA paCHUTBIBAIOT I10 (bOpMYJ'IG

‘ m‘—‘ ‘ ,kecl cm?, (4.1)

rae |P| - paspymiaromas Harpyska, KFC; S — MIOLIa Ak TOPLEBOIT YacTH 00pa3a, cM.

Pe3synbrarthl sKkcriepuMeHTa 00paldaThIBAIOT METOJAMU  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 OTHOArOIIas MPeaeIbHbBIX

KpyroB Mopa, HaHECEHHAasl B KOOPAUHATAX «T — 0.



Teopuss mnpounoctn Kynona-Mopa cCBA3bIBa€T paspylIeHHE NOPOAbI C
JNEWCTBUEM NPENEIIbHBIX KACATEJIbHBIX HANPSKEHUHN 7, BEIMYMHA KOTOPBIX 3aBUCHUT
OT BEJINYMHBI HOPMAJIbHBIX HANPSKEHUH 0y, HA IIOIIAJIKE pa3pyILICHMS:

7= Cf o, MIla, (5.1)

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

B TBCPAOM TCJIIC

2 2
(G_Mj o :(mj | (5.2)
2 2

I 01 — MaKCUMaJlbHbIE I1aBHbIe HanpsukeHusd, MIla; o3 — MUHUMaJIbHBIE TTIaBHBIE
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 KOOpAWMHATaAaMH

(U_ JI+G’3)
b2 Bce TOukM BHYTpH NpENeNbHOTO Kpyra HAnpsHKEHUM XapaKTEepU3YHOT

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.

HauGonbmuM  pacrpocTpaHeHHEM  TIOJB3YIOTCS  CICAYIOIIHE  METOJbI
OTIPEICIICHHS TACTIOPTOB MPOYHOCTH TOPHBIX MTOPOSI:

METOJT 00OBEMHOT'O CHKATHS;

METOJI Cpe3a CO CXKATUEM;

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

MeTton omnpezaeeHus macnopTa MPOYHOCTH TOPHOM TOPOJBI IO pe3yibTaTam

ONPEAEIICHUS Op, U Oy 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 W NIPOBOIAT K OTUM KpyraMm KacaTesbHYIO,
KOTOpasi U pacCMaTpUBaETCs B IEPBOM NPUOIMIKEHUU KaK Orndaromast.

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

ko3 puIieHTa BHYyTPEHHETO TPEHUSI TPOU3BOAUTCS 1O (hopMyIam:
tg(pzﬂ’ C:M, (5.3)
2 foo, w2
[Ipy OTCYTCTBHM SKCIIEPUMEHTAIBHBIX JAAHHBIX O PACTATHUBAIOIINX HAMPSKCHUSX,
MOYKHO ITPUHUMATS 0, = 0,1 0.

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

Yrom BHYTPEHHETO TPEHUS W CIHEIUICHUS OMNpeAeisieTcsl TpapuIecKuM
METOJIOM.

1.2. Heo6xomumbie mpuOOpbl, 000pyAOBaHUE U MATEPUATTBI:

['mppaBnuyeckuii mpecc.

ManomeTp naBiIeHUS.

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

1.3. Tlopsook npoBeneHus padoTHI:

OOpa3ipl MOPOJBI HArPYXKAKOTCS TPECCOM JI0 paspylieHus. DUKCUPYIOTCS
oceBbIe U OOKOBBIC HampspKeHHs. CTPOUTCS macnopT MpoyHocTH mopo. Onpenens-

eTCsl CIIETVIEHUE U yroJl BHYTPEHHETO TpeHus mo ¢opmynam (5.3) unu rpadguueckum

METOIOM.



[Ipu mocTpoeHruu nacnopra NPOYHOCTU TOPHOU MOPOABI METOJIOM OOBEMHOTO
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 UCHOJB3YeTCs CpeAHEee 3HauYeHUe

pa3pyLIAONIEN HArPYy3KHU.

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 UCCIICIOBAHUSI 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 CKaTue, Kre/cM”. B uHCcTHTYTE

f GCD!C

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

CyTb BapuaHTa, TOJYYMBIIETO HAa3BaHWE METOJIa TOJTYEHHMS, CBOAUTCS 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 HACBIMMTHOMY 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 (yrisi) pa3ouBaroT MoJIOTKOM. M3 mosjyuyuBiiencs Menoyu 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 MOCTOSTHHOM 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,
MPOIIEAIIYI0O YEPEe3 CUTO, COOMPAIOT COBKOM M BBICHINIAIOT B TPYOKY oOBEeMoMepa,
MOCTYKUBAs €€ JIsl YIUIOTHEHUS! TbLIH.

BcraButh B TpyOKy 0ObeMOMeEpa 10 yropa MOPIIEHEK U ¢ TIOMOIIBI0 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

Pe3ynbTarhl SKCIIEPUMEHTOB 00pa0aTHIBAIOTCS METOJIaMH MaTeMaTHYEeCKOU
cratuctuku (cM. [Ipunoxenue).
[Ipou3BoAsST CpaBHEHWE TMOMYYECHHOWM METOJOM TOJYCHUS BEIMYHUHBI

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

[Ipunoxenue

Oopabomka pe3yibmamoe IKcnepumenma

Memooamu Mamemamuieckoiu CmamucmuKku
[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 TpEIeIiax.

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

MAaTEMAaTHYCCKOT'O OKHAaHW .

CpenHee pacCYMTBIBACTCS CIICIYIONUM 00pa3oM:

’ 1)
rac Xj — 3Ha4CHUC HBMepCHHOﬁ BEJIMYMHEI B | —TOM OIIBITEC; N — YHCJIO OIIBITOB.
I[J'IH OICHKN TOYHOCTH HPOBCACHHOI'O OJSKCIICPUMCHTA, OIPCACIICHUA YHCJIa

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




X @)

rac S— CPCAHCC KBAAPATHIHOC OTKIIOHCHHC

IZ:,(Xi - ch)z

S = - ]
n-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 KodQPUIreHTa 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

CAMOCTOAITEJIbHOI Pad0THI 00y4alOIIUXCS

Y4ebHo-MeToanuecKoe 00ecreuyeHne CaMOCTOSTENHHOM pabOThl 00yUarOIINXCS
no aucuuiminHe «®u3uka TOpHBIX MOpPOA» mpenacraBieHO B [lpwnoxennn 1 m
BKJIIOYAET B ceOs:
— IJIaH-TpaUK BHIIOIHEHHS CAMOCTOSTENIbHOM pabOThI MO0 AUCLUILIIMHE, B TOM
YycJie MPUMEPHbIE HOPMbI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKIOMY 33JI1aHUIO;
— XapaKTepUCTHKA 3aJaHUN ISl CaMOCTOSITENIbHON paboThl OO0y4aroumxcs H
METOJANYECKUE PEKOMEH/IALUHU 10 UX BBIITOJIHEHHIO;
— TpebOBaHMS K  TPEICTAaBICHUIO U  O(OPMIICHHIO  PE3YJIbTaTOB
CaMOCTOSITENIbHOM paboThI;

— KPUTCPHUHU OLCHKHU BBIINNOJIHCHHA CaMOCTOSITEJIbHOM pa6OTBI.




V. KoHTpoab g1ocTHKEeHUS 1eJiell Kypca

No Konrpompyemblie Kompr 1 aTans hhopMupoBaHust 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 YO-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 YO-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 Vmeer 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 VO-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 —— 3Haer YO-1,1T1P-4 | 35, 36, 37, 38, 39,
OIIK 9 VYmeer YO-1,11P-4 40)
Baneer 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 YO-1 50, 51, 52, 53)
Bnaneer YO-1

TUIOBBIE KOHTPOJBHBIE 33JIaHUS,, METOJIMYECKUE MaTepualibl, ONPEEISIONIIe
NPOLICAYpPhl OICHUBAHWS 3HAHWM, YMEHUM M HABBIKOB U (WJIM) OIbITA JEITEILHOCTH, a
TaKKe KPUTEPUH U TOKa3aTey, HEOOXOIUMBIE ISl OIIEHKH 3HAHWH, YMEHUW, HABBIKOB U
XapakTepu3yronme dTanbl  (GOPMUPOBAHMS KOMIIETEHIIMA B TPOLECCE OCBOCHMS
00pa3oBaTeNIHbHOM MPOrPaMMBI, TIPEICTaBIICHBI B [ pumoxenyn 2.



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

OcHoBHas JuTepaTypa
(271eKmpoHHble U nevamuvle U30aHus1)

. OcHOBBI (DU3UKM TOPHBIX TIOPOJ: Y4YEOHHUK I CTYACHTOB TOPHBIX
cnenuanbHocTe By3oB / B.B. Pxerckumii, 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: M3a-Bo TOMCKOTO MOMUTEXHUIECKOTO YH-
ta, 2011. — 519 c. — ISBN: 978-5-98298-799-0. Pexum pocrtyma:
https://elibrary.ru/item.asp?id=19484914.

. ®usnka ropueix nopoj: yueo. mocoodue / 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.] ; [pea. Y. H. baiikuna] — KpacHospck : 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.
TpaakBumuikas. — M.: U3a-so MI'OVY, 2011. 62 c. ISBN: 978-5-7045-1142-
7. Pexxum nmoctyna: 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.

JlonoJiHUTEIbHAS JIUTEpaTypa
(neuamuvie u 21eKMpOHHbIE UBOAHUS)

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

INopnas KHUTA, 2006. — 330 C. — Pexum  pocryma:
http://lib.dvfu.ru:8080/lib/item?id=cham0:391990&theme=FEFU.

. OcHOBBI (U3MKHU TOPHBIX MOpoa. Metonudeckue ykazanus. / Haymos K.U.,
[[lBenoB M.M. — MockBa: MITY, 2008. — 22c. — Pexum npocryna:
https://elibrary.ru/item.asp?id=23787536.

. ®usuka pa3pyleHus TOPHBIX Mopoja npu OypeHur W B3pbhiBaHuu: Yactp 1.
Pa3zpymenue ropusix nopoja npu Oypenuu. Paznen 1. Bueapenue 3yObeB B
paspyliaeMyro mopoay. Y IapHO-BpallaTeiabHbl cmocod 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
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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 TreoJlMHaMHMKa M Bapualuuud (U3MYECKUX CBOWCTB TOPHBIX
nopoa: Ilocobue / Kyspmun HO.O., XKyxos B.C., — 2-e u3z., crep. — M.:
['opnast xkuura, 2012. — 262 c. — ISBN 978-5-98672-327-3 — Pexxum noctyma:
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-t, 2011. — 424 c.
— ISBN 978-5-7638-2142-0. — Pexxum noctyma:

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

. Meronpl M cpeacTBa U3y4YeHHUs OBICTPONPOTEKAOIIMX IPOIECCOB (MpHU
B3PBIBHOM pPa3pyUIEHUU TOPHBIX MOpon): YueOHuK 1is By3oB / IlkyparHux
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. bubauoreka [IBOY

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. ['moxayd Ha pPyCCKOM SI3BIKE

http://www.qgluckauf.ru/

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

Ilepeyens HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst

Hcnons3zyemoe B ydeOHOM MpoIiiecce MporpaMMHOE 00ecrieueHue:

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

2. 'padpuueckuii 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 3aHATHM 1O TUCUUIUIMHE TpYIIa CTYACHTOB MHPOPMHUPYETCS O
BBEJICHUU B JICHCTBUE MPAKTUKHU OIIEHKHU 3HAHUH 1O OauibHOU cucTeme. CTylIeHThI
UHPOPMUPYIOTCS O METOJIMKE OLICHKH YCBOCHMSI MAaTEpUajOB JUCLMILIUHBI B KOHIE
CEMECTpa, KOMMEHTUPYIOTCSI BO3MOXKHBIE€ BapHaHThl 3TOH OIEHKHA (OaibHas
CUCTEMA C Y4YE€TOM TEKYLIEHl arTecTalMd M cAada dK3aMeHa M0 TEOPETUYECKOMY
Marepuainy).

CryaeHTam pa3bsICHIIOTCA NPUHIUIBI (OPMHUPOBAHUS CUCTEMbI 3HAHUU 110
JTUCIUTUIMHE, TOSCHSETCS BIMSHUE PA3JIMYHBIX COCTABJISAIONIMX pabOThl Han
MaTepraiaMH JTUCUUIUIMHBI (TIOCEIIeHrE JIeKIUN, BEJCHUE KOHCIIEKTa, BhIMOJIHEHUE
1abopaTopHbIX padoT), oOpallaeTcs BHUMAaHUE CTYJIEHTOB Ha PETyJIIPHOCTh padOThI
Y CBOEBPEMEHHOCTD BBITIOJHEHHSI TEKYIIEH paOoTHI.

CryaeHTaM Ha 3TOM K€ 3aHSTUU BBIJAETCS B AJIIEKTPOHHOM BHUJE IK3EMILISP
MeTonnueckux yka3aHuil 10 BBITTOJIHCHHIO JIA0OPATOPHBIX padoT.

B TteueHune cemectpa yepe3 Kaxaple 4 HEAENM MNPOU3ZBOJIUTCA IOACYET

UTOTOBBIX TMOKa3zaTelner 3a mepuoi ¢ wucnosb3oBanueM cuctemMbl 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.

Odopmnenue oTu€ToB 1O  JabOpaTOpHbIM  paboTaM  Mpeanojaraer
UCTIOJIb30BaHNE TPUKJIAJHBIX KOMIBIOTEPHBIX Mporpamm maketa Microsoft Office
JUISl BBITIOJIHEHUSI MAaTeMAaTUYECKUX PACUYETOB U MOSCHUTEIBHBIX 3alIUCOK, a TaK»Ke
nporpamMm AutoCAD u Photoshop mns pa3spaboTku rpaduueckux MaTepuaioB. ITH
paboTel mpoBoAATCS B KommbloTepHOM Kkiacce kadenpsl ['IuKOI'P, a Takxke
CaMOCTOSATENbHO C UCIOJIb30BAHUEM HOYTOYKOB.

B nensx obecrieuenus crieUagbHBIX YCIOBUM 00y4Y€HWS WHBAIUJIOB U JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710poBbsi B JIBDY Bce 3manus 000pyaoBaHBI
naHjgycamu, Ju@TaMy, TOJIbEMHHKaMH, CHEIUATU3UPOBAHHBIMU  MECTaMHU,
OCHAIIICHHBIMU  TyaJeTHbIMM  KOMHATaMu, TaOmuYkamMu  MHGOPMAIIMOHHO-

HABUTALIMOHHOM TTOJEPHKKH.



[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
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Inan-rpaduk BoINOJHEHUS] CAMOCTOSATEILHOM PadoThI

no AuCHUILINHe «Pu3nka IrOpHLIX IIOPOI»

IIpumepHsbie

Ne Hara/cpoku .

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

1 |4 memens cemecTpa Pabota ¢ yueOHOI 11 HOpMATHBHOM 24 CobecenoBanne, 3amiura
JUTEPaTypOH, HEOOXOIMMOH IS nabopaTopHBIX padoT,
BBITIOJTHEHHS JTAOOPATOPHBIX padboT pedeparos
Ne 1, 2 u opopmiienne oT4ETOB,

MOATOTOBKA pedeparos.

2 |8 Henens ceMecTpa PaGora ¢ nureparypoi, 21 CoOecenoBanue, 3anIuTa
HEOOXOANMOH ISl BBITIOJIHEHUS JTabopaTopHOU paboThI,
naboparopHoii padoter Ne 3 u pedeparon
odopmireHHe 0T4ETA, TOATOTOBKA
pedepaToB.

3 |12 mepmens cemectpa Pabota ¢ mutepatypoii, 21 CobecenoBanne, 3amuTa
HEO0OXOAMMOI IS BBITOTHEHHS 71a00paTOpHOI paboTHI,
nmabopaTopHoii paboTsl Ne 4 u pedepatoB
odopmiteHHe 0TUETA, TOATOTOBKA
pedepaToB.

4 |16 Hemens cemecTpa Pabota ¢ mutepatypoii, 21 CobecenoBanne, 3amIuTa
HEO0OXOAUMOH [Isl BHITIOJIHEHUS J1abopaTopHOU paboThI,
naboparopHoii padoTer No 5 u pedeparon
odopmiieHre 0TUETA, MOrOTOBKA
pedepaTos.

5 |18 menens cemectpa Pa6ora ¢ nureparypoi, 21 CobecenoBanue, 3amura
HE0O0XOIMMOM JIJIs BHITIOTHEHUS nabopaTopHOM pabOTHI,
nmabopaTopHO paboTer Ne 56 u pedepaTon
oopmiieHHe 0TUETA, TOATOTOBKA
pedepaTos.

Hroro 108

6 |DOx3amMeHaMOHHAS Pab6ota ¢ yueOHOI 1 HOpMATHBHOM 27 OKk3aMeH
ceccHst JUTEPATYPOH, KOHCTIEKTaMH
JIEKUUH
PexomeHaalMu 110 CAMOCTOATEILHOM padoTe CTYACHTOB

OcHoBHOM I CJIBIO CaMOCTOSITCIILHON pa6OTI)I CTYACHTOB ABJEICTCA YJIYUIICHUC
poeCCHOHAIBHOM  TOJATOTOBKH  CIICIIMAIMCTOB  BBICIICH  KBaJdM()HUKAIIUH,
HampaBjeHHOe Ha (QOPMHUpPOBAHME Yy HHUX CHUCTEMbl MPOeCcCHOHATBHBIX

KOMIETEHIIUM, HEOOXOIUMBIX B UX OyIyIIel MPaKTUYeCKON AeATeTbHOCTH.

[Ipy w3y4yeHHM AUCUMIUIMHBI MPEANOJaraeTcsi BBINOJHEHUE CIECIYIOIIUX
BugoB CPC:

1. BHeayauTopHas caMocTosiTelibHast paboTa.

2. AyauTopHasi camoCTOsITeNbHass padoTa, KOTOpas OCYIIECTBISETCS IO
HEMOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAaBATENS.

BreaynutopHas camocTosTenbHas paboTa MpeamnosiaraeT IMOATOTOBKY K
71a00paTOPHBIM 3aHSTHIM, TIOJITOTOBKY OTYETOB TI0 JIAOOPATOPHBIM paboTaM, paboTy
C yueOHOW, HOPMAaTUBHON M HAYYHO-TEXHUYECKOM JUTEPaTypOl C HUCIOIb30BaHHUEM
AJIEKTPOHHBIX OMOJMOTEYHBIX PECYPCOB, MOATOTOBKY pedepaToB MO H3y4aeMOMY
MaTepuany IJUCUUATLINHBI.



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

Kpurepuu oueHku npu codeceJ0BaHUN:

— 100-85 GamnoB - ecnu OTBET IMOKa3bIBa€T IMPOYHBIC 3HAHUSA OCHOBHBIX
MPOIIECCOB M3y4aeMOM MNpPEeIMETHON 00JacTH, OTIMYAETCS TIyOMHOM M MOJHOTOM
PACKpBITHSI TEMBI;, BJIaJICHUE TEPMUHOJIOTMYECKUM alllapaToM; YMEHHE OOBSCHATH
CYILIIHOCTbh, SIBJICHHM, TIPOLIECCOB, COOBITHIA, JeNaTh BBHIBOABI U 00OOIIEHUS, 1aBaATh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOJIUTH NPHUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKOW peYblo, JOTUYHOCTh M MOCIEAOBATEIIbHOCTh OTBETA; YMEHUE
MPUBOUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

— 85-76 GamioB - OTBET, OOHAPYKUBAIOUIUN MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MpeJIMETHON 00acTH, OTIMYAETCS TIIyOMHON M IOJHOTOU
PACKpBITUS TEMbI; BIAJEHUE TEPMHUHOJOIMYECKUM amlapaToM; YMEHHE OOBSICHSThH
CYIIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITH, JIeNIaTh BBHIBOJLI U 0OOOIIEHUS, JaBaTh
apryMEHTUPOBAHHBIE OTBEThI, MPUBOJUTH MPUMEPHI; CBOOOAHOE BIAJICHUE
MOHOJIOTHYECKOW PEUbl0, JIOTHYHOCTh M MOCIEA0BATEIbHOCTh OTBETa. [JomyckaeTcs
OJIHa-JIB€ HETOYHOCTH B OTBETE.

— 75-61 Oamn - oOllEHUBAeTCAd OTBET, CBUAETEJIbCTBYIOIIUA B OCHOBHOM O
3HAHUM  TPOLIECCOB  M3y4aeMoOW  TPEIMETHOHM  00JIacTH,  OTIUYAIOIIUICS
HEJIOCTATOYHOW TJIyOMHOW M TOJTHOTON PpACKPBITHS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo CcGhOPMUPOBAHHBIMU HABBIKAMHM aHaIM3a SIBJICHUH,
MPOIIECCOB, HEAOCTATOYHBIM YMEHUEM JaBaThb apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTH TPUMEPHI; HEAOCTATOYHO CBOOOJTHBIM BJIAJCHHEM MOHOJOTUYECKOMN
peYbl0, JIOTUYHOCTBIO M TIOCJIENOBATENbHOCTBIO OTBETa. JlomycKaeTcs 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 00JIaCTH, OTINYAIOIIUNCS HETTYOOKUM PACKpPBITHUEM TEMbI, HE3HAHUEM
OCHOBHBIX BOMPOCOB TEOPHUHU, HECPOPMHUPOBAHHBLIMU HABBIKAMU aHAJIM3a SBJICHUMH,
MPOIIECCOB; HEYMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI, CIaObIM BiIaJCHUEM
MOHOJIOTUYECKOW peuybl0, OTCYTCTBHEM JIOTUYHOCTH M  IOCIEI0BATEIHHOCTH.
JlomyckaroTcsi cepbe3Hble OMMOKU B COACpP)KaHWM OTBETA; HE3HAHWE COBPEMEHHOMU
npobsieMaTUKU U3y4aeMoil 001acTu.

BOHpOCbI AJIdA CaMONMoATrOTOBKH

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

2. OCHOBHbIE TTOHATHUSI MEXAaHUKU TOPHBIX MOPO/I.

3. IIpo4HOCTHh TOPHBIX MOPOJ MPU OJHOOCHOM HAIPSKEHHOM COCTOSIHHUH.
Teopuu MpOYHOCTH.



4. lepopmaniuu ropHBIX OPOA. YTIIPYTOCTh U IJIACTUYHOCTD.

5. Peosornueckue cBoucTBa ropHsIx nopoA. llonsydects u penakcanusi.

6. MexaHuka pa3pylIeHHs TOPHBIX MOPOJI, TEOPHUS TPEIIHH.

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. MeToabl UCTIBITAHUM NTPU OOBEMHOM HANPSHKEHHOM COCTOSIHHH.

10. MeTtozp! nccnenoBaHusl pEOJIOTHYECKUX CBOMCTB TOPHBIX TOPOJ.

11. Yopyrue konebaHus U aKyCTUYECKHUE MTapaMeTphl TOPOJI.

12. Yrpyrue xosnebaHusi B MACCUBax TOPHBIX OPOI.

13. TenoBeie CBOMCTBAa TOPHBIX MOPOJ: TEIUIOEMKOCTh, TEIUIONPOBOIHOCTD,
TEMIIEPaTypPOIPOBOJHOCTb, TEIJIOBOE PACIIMPEHHUE.

14. Tepmuueckue HapsHKEHUs B TOPHBIX MOPOAAX.

15. TennoBele CBOMCTBA MACCUBOB TOPHBIX MOPO/I.

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

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

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

19. DnexkTpoMarHWTHBIE MPOLECCHl B TOPHBIX IMOpPOAAX. 3aBUCUMOCTb OT
COCTaBa, CTPOEHUS!, BHELTHUX YCJIIOBHIA.

20. EctecTBEHHBIE 3IEKTPUUECKUE U MATHUTHBIE TTOJIS.

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

22. PanrOakTUBHOCTh TOPHBIX NMOPOJ U MUHEPAIOB. Bo3nencTBue U3my4eHH.

23./cnonp30BaHUE PAAMAMOHHBIX CBOWCTB TOPHBIX MOPOJ B Ipoleccax
JOOBIYH MOJIE3HBIX UCKOMAEMbIX U 00OTalIeHUS!.

24. Bo3aeicTBre BHEIIHUX (PU3MYECKUX TMOJI€ Ha TOpHbIE OpoAbl. BiusHue
BJIATH, JABJICHUS, TEIUIOBOIO MOJISI HA MEXaHUYECKHUE CBOMCTBA TOPHBIX MOPO/I.

25. BoznelicTBrue ynpyrux KojiebaHui Ha CBOMCTBA OPOJ.

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, APOOMMOCTh, OYypHMOCTh, B3PHIBAEMOCTh U
abpa3MBHOCTH TOPHBIX TIOPO/I.

30. Kpenocts ropusix nopos. Knaccuduxamus npod. M.M. IIpotoassikoHoBa.

31. TexHOJIOTHYECKHE MOKA3ATENH PA3PBIXIEHHBIX IIOPOJ.

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



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

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

35. YopaBneHue COCTOSHUEM MAacCHUBa TOPHBIX MOPOJ.

MeToanueckue pekoMeHAanuu 1m0 0GopMJIEHUIO OTYETOB
1o JIa00paTOpPHBLIM padboTam

OT4ETBI 0OPOPMIIAIOTCS B BUJE OTJEIBHBIX MOSICHUTEIBHBIX 3aMTUCOK.

TexkcToBass 4acTh NPAKTUYECKUX 3aJaHUK BBIIOJHAETCA HA KOMIIBIOTEPE.
[Tapametpsl cTpanuiibl popmara A4: neBoe nojie —2,5 cM, npaBoe —1,0 cM, BepxHee
u HrxkHEe —2,0 cM.

Mpudt ocHoBHoro Tekcra — Times New Roman, pasmep mpudra — 14,
BBIPABHUBAHUE TEKCTA — «I10 IIUPHUHE CTPAHUIIBI», HAYEpTaHHE MIpUPTa — OOBIYHOE.
JInst BbIAENIEHNS OCHOBHBIX CJIOB U NMPOCTAHOBKU AKLEHTA B BBIPAKEHUSAX MOKHO
IPUMEHSATh HaUepTaHUE «ONyKUpHbI» (Bold) mnu «kypcus» (Italic).

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

JIuctbl  (CTpaHUIBl) MOSICHUTENIBHOM 3alUCKA HYMEPYIOT apabCKUMU
mupamu. TUTYIBHBIN JHUCT U 33JaHUE BKJIIOYAIOT B OOIIYI0 HyMEpAaLUIO CTPaHUII
MOSICHUTEJIBHOM 3aIIUCKHU.

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

ITocTpoeHre NOSICHUTENBHOW 3alMCKH, MHOPSAOK HYMEpPAalUHUH pPa3leloB U
noApas3aeiaoB, OGOpPMIICHHUE PHUCYHKOB, TaOJUIl, CIHCKOB, (GOpMya U JIpyrux
AJIIEMEHTOB TEKCTa MPUHUMAETCS B COOTBETCTBUM ¢ TpeboBanusimu ECKJ/I.

B  nosicHuTenbHOM  3amMCKe TMPUBOJUTCS  CHHMCOK  HCIOJIb30BAaHHBIX
MCTOYHUKOB, 0(hopmitsiemMslil B cooTBeTcTBUU ¢ TpeboBanusimu ECKJ/I.

B xoHIIe mosicHUTENbHOM 3alMCKHU paciiojaraeTcsi cojepxanue, ohopmisieMoe
M0 PEKOMEHIALIUAM TOT'O K€ UCTOYHHUKA.

Oopazey mumynbnozo 1ucma
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TemaTuka u nepevensb pedeparon
Musepaiibl 1 TOpHbIE TOPObI. FIX cTpoeHune u cocras.
Mexannuyeckre CBOMCTBA TOPHBIX MOPOA. METOIbI UX ONPEAECICHHUS.
CTpyKTypHBIE CBOKCTBA TOPHBIX IMMOPOJ.
Yrpyrue konebanus 1 aKyCTHIECKHE TapaMeTPhI IIOPO/I.
TerutoBble CBOMCTBA TOPHBIX MOPO/I.

SHCKTPOMaI‘HI/ITHLIG CBOMCTBA T'OPHBIX ITOPOA.

S L S

EcrecTBeHHbIE AIEKTPUYECKUE M MAarHUTHbIE MOJisl. MarHuTHoe moJie

3eMIIH.

8. MarHuTHbI€ CBOMCTBA TOPHBIX MOPO/I.

9. PacmpocTpaneHme 3EKTPOMarHUTHBIX BOJTH B TOPHBIX TTOPOJAX.

10.PagnoakTHBHOCTH TOPHBIX TTOpoA. Bo3aeicTBre U3ITydeHHI.

11.Bo3aelicTBre BHEIIHUX (PU3UUECKUX MOJICH Ha TOPHBIEC TOPOJIBI.

12.T'0pHO-TEXHOJIOTUYECKHUE XaPAKTEPUCTUKU TTOPOI.

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

14.Peonorndeckre CBOMCTBA TOPHBIX TIOPOSI.

15.TexHonornyeckre napameTpbl KAMEHHBIX YTJIei.

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

17.Bo3aeicTBrE 2JIEKTPUIECKUX U MATHUTHBIX TIOJIEH Ha TOPHBIE TOPOJIBI.

18.Mexannka pa3pyiieHus TOpHbIX MOpoj. Teopuu mpoYHOCTH.

19.CBoiicTBa MAaCCBOB TOPHBIX TTOPOI.

20.MeTo1bl UCCEeIOBaHUSI CBOMCTB TOPHBIX MTOPOJI B HATYPHBIX YCIOBHUSIX.

OcHoBHBbIE TPeOOBaHUA K CO/lePKaHUIO pedepaTa
CTyneHT OOJKEH HUCMHOJb30BaTh TOJIBKO T€ MaTepHalibl (Hay4HbIE CTaThH,
MoHOTpaduu, MOCoOUs), KOTOPhIE MMEIOT MPSAMOE OTHOIIEHHWE K W30paHHOW UM

teme. He AOIMYCKAIOTCA  OTCTPAHCHHLIC  PACCYXKICHHUA, HE CBA3aHHBIC C



aHanusupyemoin npoodiemoit. Conepkanue pedepara JOKHO OBITh KOHKPETHBIM,
UCCJIEIOBAThCS JIOJDKHA TOJIBKO OJ[HA MpolsieMa (JOMyCKaeTcsi HECKOIBbKO, TOIBKO
€CJIM OHU B3aUMOCBs13aHbl). CTyIeHTY HEOOXOAMMO CTPOro MPUIEPKUBATHCS JJOTUKH
U3JI0KEeHUs (HayaTh C OMNpEJACNICHUs U aHalu3a MOHATHH, NMeperTH K MOCTaHOBKE
npo0JsieMbl, MPOaHAIM3UPOBATh MYTH €€ PEUICHHs U CIENaTh COOTBETCTBYIOIIUE
BbIBOJIbI). Pedepar momikeH 3akaHUMBaTHCS BHIBEICHUEM BBIBOOB IO TEME.

ITo cBoeit cmpyxmype pedepar COCTOUT U3:

1. TuryneHOrO JICTA;

2.BBenenust, rie CTyAEHT (pOpMyIHpyeT MpodieMy, MoAIexkallylo aHalInu3y U
VICCJIEIOBAHMIO;

3.OCHOBHOI'0O TE€KCTa, B KOTOPOM IOCJIE€I0BATEIbHO PACKpbIBAETCs M30paHHas
TemMa. B oriaMuume ot KypcoBoil paboThl, OCHOBHOW TEKCT pedepaTa mpeanonaraet
pasznenenue Ha 2-3 maparpada 0e3 BbiAeieHUs riaB. [Ipy HEOOXOIUMOCTH TEKCT
pedepara MOXKET JOMONHATHCA WILIIOCTPALUAMU, TaOIULIaMU, rpapuKaMu, HO UMHU
HE CIeayeT "meperpyarb" TEKCT;

4.3akitoueHus], T€ CTyACHT (OPMYIHPYET BBIBOABI, CIEIaHHbIE HAa OCHOBE
OCHOBHOI'O TEKCTA.

5.Criicka uCroap30BaHHOM JIUTEPATYphl. B TaHHOM CIIMCKE yKa3bIBAaIOTCS Kak
T€ UCTOYHUKH, HA KOTOPBIE CChUIAECTCS CTYIEHT IpPH MOATOTOBKE pedepara, Tak U
UHbIE, KOTOpbIE OBUIM M3YYEeHBl UM IPU NOJArOTOBKE pedepaTa.

O6neM pedepara coctaBnsger 10-15 cTpaHull MalIMHOMUCHOTO TEKCTa, HO B

J1000M Cllydae He TOJDKEH MPEBBIMATh 15 cTpaHuil.
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IMacnopr ®oHIA OLEHOYHBIX CPEACTB
AUCHUILUINHBI «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

MopdoIornyeckue 0COOEHHOCTH U TeHETHYECKHE TOPHBIX MOPOJ.

TUIIBI MECTOPOXKACHUM TBEPBIX MOJE3HBIX Vieer OmnpenensiTe GU3NKO-TEXHUUECKHE TTapaMeTPhl

HCKOTIAeMBIX IIPU PELICHUH 334a4 110 TOPHBIX MOPOJI.

panroHaIbHOMY U KOMIIJICKCHOMY OCBOCHMIO OOmyMY NPUHIUTIAMY BIUSHUSL MUHEPAIbHOTO

reopeCypCHOTO MNOTCHIMAIA HEAP. Brazeer COCTaBa U CTPOEHUS Ha CBOMCTBA TOPHBIX MOPOJ U
OCHOBHBIMH NPaBHJIAMHU H3Y4EHHS (PU3HKO-
TEXHUYECKHUX CBOMCTB.

OIIK-9 — Biagenue MetolaMu aHanu3a, 3HAaHHEM Bo3szeiicTBue BHENTHNUX (PU3HMUESCKHX MOJIEH Ha

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

CBOMCTBaMH FOPHBIX OPOJ U COCTOSHHEM CBOWMCTBAMH U COCTOSIHEM MAaCCHBA.

MaccHBa B Ipolieccax J00bYN 1 epepaboTKu OLEeHNUTh MEXaHUYECKOE COCTOSHIE MAaCCHBA TOPHBIX

TBEPJIBIX MOJIE3HBIX HCKOMAEMBIX, a TAK)KE MPH Ymeer  |mopon, BEIOpaTh METOZbI YIIPABICHUS THM

CTPOUTENBCTBE U HKCILTyaTalliy MOJ3E€MHBIX COCTOSIHUEM.

COOPYIKEHHH. Buiazeer MeTtonamu BO3A€HCTBUS Ha CBOMCTBA TOPHBIX MOPOJ
U YIOPaBJIECHUs] COCTOSSHUEM MAaCCHBA.

KoHTponmpyemsbie pasziensl/TemMbl Konp! n atarns! popMupoBaHst OleHOUHBIE 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 [IApaMETPax TOPHBIX 3Haer YO-1 (Bompocst 1, 2, 3)
Topox OIIK9 Ymeer YO-1
Braneer VO-1
3HaeT YO-1
OCHOBHBIE TOHSTHS MEXaHUKH OIIK 4 Ymeer YO-1 DK3aMed
2 TOPHBIX 1IOPoJ. MeTompI Bmaneer 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)
Braneer YO-1,11P-4
3Haer YO-1
OIK 4 Ymeer YO-1
3 TeroBble CBOMCTBA FTOPHBIX MOPOA Braneer yo-1 Jicaven
3HaeT YO-1 (Bompocst 20, 21,22, 23)
OIIK 9 Ymeer YO-1
Braneer YO-1
3Haer YO-1
OIK 4 Ymeer YO-1
ONeKTPOMAarHUTHBIE CBOHCTBA Bnaneer 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
N 1 Dx3aMeH
5 B03nencrfine BHEITHUX (PUBUYCCKIX Brnaneer YO (sorpocsi 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
Bnaneer YO-1,11P-4




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
Bmaneer VYO-1

3Haer YVO-1

OIIK 9 Vmeer VO-1
Bmaneer YO-1

IlIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMI

Kox n popmynupoBka

Oransl OpMHPOBAHHUSA KOMIECTCHITIH

KPHUTEPUH

IIOKa3aTCIn

KOMIICTCHI[UH
OIIK-4 — 'oToBHOCTH € 3HaeT Crpoenne, XUMIYECKU 1 |3HAHUE IO CTPOCHHUIO, XU- |CIIOCOOHOCTD UCTIOIE30BATh
€CTECTBEHHOHAYTHBIX (TIOpOTOBBIN |MIHEPAJIHHBII COCTAB MHYEeCKOMY ¥ MUHEpallb- |3HAHUS 110 CTPOSHHIO, XUMU-
MTO3UIIMH OLICHUBATh YPOBCHB) 3eMHOU KOPBI, (PU3UKO- HOMY COCTaBY 3€MHOI1 YeCKOMY U MHHEPaJTbHOMY
CTpOEHHE, XUMUUECKUNA U XUMHUYECKHE, KOPBbI, QU3UKO-XMMUYEC- [COCTaBY 3€MHOM KOPBI, (Pu-
MUHEPATBHBIA COCTAB 36MHON neTporpaduvecKue u KUM, IETPOTpapUICCKUM  3UKO-XUMHUYCCKUM, TICTPO-
KOPBI, MOP(HOTIOrHICCKHE TEHETUYCCKHE U TCHETUYECKUM KJIaCCH- |TpadUueCKUM U TeHETHYEC-
0COOCHHOCTH M TEHETHYECKHE KJaccu(UKAIUU TOPHBIX (UKAIHSIM TOPHBIX TTOPO |KUM KJITACCH(PHUKAIMAM TIPH
THUIIBI MECTOPOKIICHU I Topo. pa3paboTKe MECTOPOKICHHIA
TBEPABIX MOJIE3HBIX TTOJIC3HBIX UCKOMACMBbIX
HCKOIIAEMBIX IIPH PEHICHUH  [yMeeT Omnpenersith HU3NKO- Ywmenue onpenenath u- |CrnocoOHOCTh ONPEIeIATh
3aJa4 110 PAMOHANILHOMY M [(IPOABUHYT |TEXHUYECKHUE IMapaMeTpPhl 3UKO-TeXHHYECKHE Mapa- |(PHU3HKO-TeXHHYICCKIE
KOMILIEKCHOMY OCBOCHHIO 13179 TOPHBIX TIOPOI. METPHI TOPHBIX TIOPOJ, He- [TapaMeTPhl TOPHBIX MTOPOJT
TeopeCcypCHOTO MOTEHITHAIA 00X0AUMBIE IS peIIeHUsI ([IpH pa3paboTKe
Henp. KOHKPETHBIX 3a]1ad IO MECTOPOKICHHN TIOJIE3HBIX
panoHaITEHOMY U HCKOIAaeMbIX
KOMILIEKCHOMY OCBOCHHIO
MECTOPOKJIECHUMN
BlageeT O0mUMY IPUHIIUTIAMHA Bnanenne meTogukamu CriocoOHOCTD BBINOJIHITE
(BBICOKMI) |BIMSHUS MUHEPAIHLHOTO WCCJCAOBAHUS BJIUSHHUS  |MCCIICIOBAHMS 110 CBOWCTBAM
COCTaBa U CTPOCHHMS Ha MUHEPATBLHOTO COCTaBa U |TOPHBIX MOPOJI B
CBOICTBA TOPHBIX TIOPOJL M |CTPOEHHUE TOPHBIX IOPOJT  |MabOpaTOPHBIX M HAYYHBIX
OCHOBHBIMH TIPaBUJIaAMH Ha MX CBOMCTBA, OCHOBHBI- |yCIIOBHSIX TIPH pa3paboTke
n3ydeHus pru3uko- MH METOJIaMH U3YYEHUS  |MECTOPOXKICHHI TOJIEC3HBIX
TEXHUYECKHUX CBOMCTB. (PU3UKO-TEXHUIECKUX HCKOIAaeMbIX
mapaMeTpoB
OI1IK-9 — Binanenune 3HaeT Bospaeiicteue BaemHuX Gu- |3HaHME 3akoHOMEpHOCTEH |CIIOCOOHOCTD UCTIOBE30BATh
METOAAaMH aHaJH3a, 3HaHHEeM |(TIOPOTOBBIH |3WYECKUX IMOJICH Ha CBOICTBA |IOBEACHHUS M YIIPABICHUS |3aKOHOMEPHOCTH ITOBEICHHUS
3aKOHOMEPHOCTEH MTOBEACHUS |YPOBCHB) TOPHBIX TTOPO ¥ METOJIBI CBOWMCTBaMM TOPHBIX TI0- (M YIIPaBJICHUS CBOUCTBAMH

U YIpaBJICHUS CBOHCTBAMU
TOPHBIX MMOPOJT U COCTOSTHUEM
MaccuBa B IpoIleccax JOOBIIH
1 iepepaboTKH TBEPIBIX
ITOJIC3HBIX UCKOIIACMBbIX, a
TaKXE IPU CTPOUTECIIBCTBE U
OKCILTyaTalluyu MOA3EMHBIX
COOPYXEHHI.

YIpaBJICHUA CBOICTBAaMH U
COCTOAHHUEM MacCCHBa.

POZ ¥ COCTOSIHHEM MAaCCH-
Ba B IpoIiecce J0O0BIYHN U
nepepaboTKK TBEPABIX
T0JIE3HBIX HCKOMAEMBIX

TOPHBIX TIOPOJI U
COCTOSIHHEM MAaCCHBa IIPH
pa3paboTKe MECTOPOKIACHUN
IIOJIC3HBIX HCKOIIAEMBIX

yMeeT O1eHNTh MEXaHUIECKOE ‘YMeHue BBINOJIHATh CriocoOHOCTH BEIOpATH

(TIPOJIBUHYT |COCTOSIHME MacCHBA TOPHBIX |HCCIIEIOBAHUS TI0 METOJIBl YIIPaBICHUS

BIiA) MTOPO/I, BEIOPATh METO/IBI YIPaBJIEHUIO CBOMCTBAMU |CBOMCTBAMH F'OPHBIX IIOPOJ
YTIPaBIECHUS STHM TOPHBIX TOPOA U 1 COCTOSIHHEM MacCHBa IpH
COCTOSIHUEM. COCTOSIHUEM MAacCHBa B pa3paboTKe MECTOPOKACHUN

HATYPHBIX YCIOBUSIX
BIaJeeT Metonamu Bo3aeiicTBus Ha  |Brnapenue Metogamu CnocoOHOCTh NCTIONIL30BATH
(BBICOKMIA) |CBOWMCTBA TOPHBIX MIOPOJI M |YHPABJICHHS CBOMCTBAMU  |pa3iIMUHbIE METOIbI

YyIipaBJIC€HUS COCTOSIHUEM
MaccCuBa.

TOPHBIX IMOPOA U
COCTOAHHUEM MaCCHBa

yIIpaBJICHUs CBOMICTBaMU
TOPHBIX TOPOA U
YIPaBIECHUS COCTOSTHIEM
MaccuBa IpH pa3paboTke
MECTOPOKICHUN MOJIE3HBIX
HCKOTIaeMBIX.




MeTtoanyeckue peKoMeHAalUH, ONPeIessIoIue NPoueaypbl OlleHMBAHUSA
pe3yJbTATOB OCBOEHHS JUCHUILTUHBI

Texkymass arrecrauMsi CTYAEHTOB. TeKyimias arrectauus CTYICHTOB IO
nucuuruinae «dusnka ropHbBIX MOPOA» MPOBOJAUTCA B COOTBETCTBUU C JIOKAJIIBHBIMU
HOpMAaTUBHBIMH akTamMu JIBDVY u sBnsercs 00s13aTeabHOM.

Texymas arrecranus TPOBOIUTCA B (opMe KOHTPOJIBHBIX MEPOIPHUSTUI
3alUThI Ja0OPATOPHBIX pabOT U MPOMEKYTOYHOTO TECTUPOBAHMS IO OLEHHUBAHUIO
(bakTHUeCKUX pe3ybTaTOB OOYYEHHS CTYJEHTOB W OCYIIECTBISICTCA BEAYIIUM
MpENnoAaBaTeIeM.

OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

e yyeOHas JUCHUIUIMHA (QaKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH
BBITOJIHEHUS PA3JIMYHBIX BUIOB 33JaHHM, MOCEIIAEMOCTh BCEX BHUJIOB 3aHATHN 1O
aTTeCTYEMOM AUCLUILIAHE).

OcymiecTBaseTcsl MyTeM KOHTPOJIS IOCEIaeMOCTH, NMPOBEPKU KOHCIIEKTOB M
OTUY€TOB TI0 JTAOOPATOPHBIM paboOTaM;

® CTCIICHb YCBOCHUS TEOPETUUECKUX 3HAHUMU.

Bb160po4HbIi OMPOC MO TEMaM JIEKIIMOHHBIX U 1a00paTOPHBIX 3aHITHIA;

® YPOBEHb OBJAJCHUS MPAKTUUYECKUMHU YMEHUSIMU M HaBBIKAMH 10 BCEM BUJIaM
y4eOHOM padOoThI;

CobecenoBanue Mpy MpreMe BRIMOTHEHHBIX Ja00PaTOPHBIX PadoT;

® pe3yJbTaThl CAMOCTOSITEILHOM PAOOTHI.

TecTupoBaHue MO0 OCHOBHBIM pa3jieiaM IUCLMILIUHBI, TPOBEpKa pedepaTos.

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

B kadecTtBe NPOMEKYTOUHOTO KOHTPOJIS II0 JUCLMUIUIMHE MPEAYCMOTPEH
9K3aMeH, KOTOPBIA MPOBOJUTCS B YCTHOM (hopme (YCTHBIN ompoc B opMe OTBETOB
Ha BOMPOCHI 9K3aMEHAIIMOHHBIX OUJIETOB).

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

MOJIHOTON PAaCKPBITHUS TEMBI, BIAJCHHE TEPMHUHOIOT Y ECKUM
anmaparoM; yMeHHe OOBSICHAThH CYIIHOCTh, SIBJICHUH, TIPOIIECCOB,
COOBITHH, JIeJIaTh BEIBOJALI M 0000IIEHNS, JaBaTh
apTyMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOIHOE
BJIa/IEHHE MOHOJIOTMYECKON peyblo, JIOTUYHOCTh U
MOCJIE0BATEIbHOCTh OTBETA; YMEHHE IPUBOJIUTH IPUMEPHI
COBPEMCHHBIX MPOOJIEM H3yIaeMOi 001acTH.

Xoporo 85-76 OTBeT, 00HAPYKUBAIOLIMH POYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB
6asioB n3y4aeMoH NpeIMETHOM 00J1acTH, OTIINYaeTCs TIyOUHON 1
MOJIHOTOW PaCKPBITHS TEMBI; BJIQJICHUE TEPMUHOJIOT HUECKUM
annapaToM; yMeHHE OOBSICHATH CYLIHOCTb, SIBIICHHH, ITPOLIECCOB,
COOBITHH, JI€JIaTh BEIBOALI M 0000IIEHMS, JaBaTh
apryMeHTHPOBAaHHbIE OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOIHOE
BJIAJICHHE MOHOJIOTHYECKOH Peublo, IOTHYHOCTh U




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

B OTBETE.
VY 1oBneTBOpUTEIBHO 75-61 OueHuBaeTcs OTBET, CBUAETEILCTBYIOIINNA B OCHOBHOM O 3HAaHUU
Oamn MIPOLIECCOB U3y4YaeMoOn MpeIMeTHOM 00JaCTH, OTINYAIOITIHICS

HEJIOCTATOYHOM TITyOWHOM M MOJIHOTOM PAaCKPBITHS TEMbI; 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH; €1a00 c(hOPMHUPOBAHHBIMH HaBBIKAMHU
aHaIu3a SIBJICHUH, IPOLeCCOB, HETOCTATOYHBIM YMEHUEM aBaTh
apryMeHTHPOBaHHBIE OTBETHI U MPUBOIUTH IPUMEPHI; HEJOCTATOUHO
CBOOOIHBIM BIIAJICHUEM MOHOJIOTHYECKOH PEUbI0, IOTHIHOCTBIO U
MOCJIEI0BATENLHOCTBIO OTBETA. JlomycKaeTcs HECKOIBKO OMMOOK B
COJICp’KaHNHU OTBETA; HEYMEHHUE PUBECTH NPUMEpP Pa3BUTHUS
CHUTYaIllH, IPOBECTH CBA3b C APYTMMH aCIEKTaMH H3y4acMOii

obnactu.
HeynosnerBopurensHO 60-50 OtBet, 00OHAPYKUBAIOIINIT HE3HAHUE MTPOIIECCOB H3yIaeMOM
Ganos MpeMETHON 00J1aCTH, OTJIMYAIOIIUICS HEITTyOOKHM PacKphITHEM

TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMHUPOBAHHBIMY HABBIKAMHU aHAJIH3a SBJICHHUMN, IPOIIECCCOB;
HeyMeHI/IeM JaBaThb apI‘yMeHTI/IpOBaHHLIe OTBCTHI, CJ'I8.6I)IM
BIIa/ICHMEM MOHOJIOTHYECKON peUyblo, OTCYTCTBUEM JIOTHYHOCTH H
MOCIIeI0BaTEeIbHOCTHU. JJOMyCKatOTCsI cephe3HbIe OMMOKH B
COJIEPKaHWHU OTBETA; HE3HAHUE 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 ¢pusnko-
TEXHUYECKUE CBOMCTBA U NTapaMETPhI IOPOJI.

4. OCHOBHbBIEC TOHATUSI MEXaHUKU TOpHBIX nopoi. Hanpsbkenus, nedopmanum,
yIPYroCTh, MIACTUYHOCTh, MOAYJIb YIPYTOCTH, MOAYJb Aepopmannu, KO3hUIUEHT
IlyaccoHna.

5. [on3yuecTthb U penakcanus FOpHbIX MOPOJ.

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

7.  Kosdpouument kpemoctu ropHbIX Topoa 1o  IIpoToabsikoHOBY.
Knaccudukaius TopHbIX TOPOA 1O KPETIOCTH.

8. Teopuu npounoctu. Teopus npoynoctu Kynona-Mopa. Ilaciopt npounoctu

TOPHBIX TIOPOJ.



9. Mexannueckue CBOMCTBAa MacCUBa MOPOJI.

10. Ynpyrue koyie0aHus M aKyCTUYECKHE TTapaMeTPhl TTOPOI.

11. MeToasl onpeaesieHus] TPOYHOCTHBIX M JAe(OPMAIIMOHHBIX XapaKTePUCTHK
TOPHBIX NOPOJ IPU OJJHOOCHOM HAIPSKEHHOM COCTOSIHHM.

12. DxcnepuMeHTalbHBIE METOABl OINpeAeNeHUs] Mpeena MPOYHOCTH 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 MPOYHOCTHU TOPHOU MOPOJIBL.

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 o6opynoBaHue JJIsl UCIIBITAHUM Ha 00BEMHYIO MOJI3Y4ECTh.

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,  TeIionepenada, Kod(PQUIMEHTH  JUHEHHOTO U
00BEMHOTO TEIMJIOBOTO PACHIUPEHHUS.

22. TennoBble CBOMCTBA MAaCCUBOB TOPHBIX MOPO.

23. TemoBoe pacuiupeHrue rOPHBIX TOPOSI.

24. Tlonspuzanusi TOpHBIX MOPOJI, BUIbI, OCOOEHHOCTH.

25. JIusnexktpudeckasi MpOHUIIAEMOCTh TOPHBIX MOPOJ.

26. OcoOble ciryyau MoJsipu3alid MUHEPATIOB U MTOPO/I.

27. DIeKTpONpOBOJHOCTh TOPHBIX MOpoA. I[IpoBOJHUKH, MOMYNPOBOJHUKH,
JUBJIEKTPUKU, OCHOBHBIE PA3IUUUSL.

28. JIusnexkTpudeckue noTepu.



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

30. PagnoakTHBHOCTH TOPHBIX MOPOJ, BO3ACHUCTBUE U3TYyUEHUN.

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

32. PacnpocTtpaHeHME DIEKTPOMAarHWTHBIX BOJH. YpaBHEHHs Makcsenna,
CKOPOCTh pACHpPOCTPAaHEHHS] B PA3JIMYHBIX CpEax, 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
MTOPO/I.

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

35. TepMuueckue HaNpsKEHHs B TOPOJIax.

36. Bo3neiicTBrUE DNEKTPUYECKOTO0 M MAarHUTHOTO MOJIEW HA TOPHBIE ITOPOJBI.
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. BosneiicTBue ynpyrux KoJjiebaHui Ha TOpHBIE mopoabl. Kaputarus,
JUCIIepranys, Jera3anus, TAKCOTPOIIHS.

40. BiusiHHE TEMJIOBOTO MOJISl HA 3JIEKTPOMAarHUTHBIE CBOMCTBA MTOPOJ.

41. Knaccudukamusi TOpHOTEXHOJOTMYECKUX TTapaMeTPOB MTOPO/I.

42. TBEpAOCTD, BI3KOCTh, APOOMMOCTH U a0Pa3UBHOCTD MTOPOI.

43. 'OpHOTEXHOJIOTMYECKUE TapAMETPhI PhIXJIBIX U CBSI3aHHBIX MOPOJI.

44, TexHOIOTUYECKUE MTapaMeTPhl KAMEHHBIX U OypBIX YIIIEH.

45. Knaccudukaiusi TEXHOJIOTHYECKUX BUIOB Pa3pyIICHHBIX U Pa3apoOIeHHBIX

MOPO/I.



46. Kiaccupukauus CKaldbHBIX U IOJYCKaJIbHBIX IOPOJA 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 pa3pylIeHUsI 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.

Oo6pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa MO AUCHUIINHE

MMHUCTEPCTBO OBPASOBAHUS 1 HAYKH
POCCHUUCKOU OEJEPALINN
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE

B ¢y 00pa3oBaTeIbHOE YUPEKIACHUE
BBICIIETO 00pa30BaHUs

RANBHEBOCTOUNBIA . .
SENEPANBHbLIRA «/laibHEeBOCTOYHBIH (eepaibHbIT
YHUBEPCHUTET YHUBEPCHTET»

Kadenpa I'opuoro nemna u KommiekcHoro
ocBoenwust reopecypcos (I'JIuKOI'P)

2016/2017 yueOHbIii O OCEHHUH ceMecTp

DK3aMeHANUOHHBIH Oujger Ne 1
10 Pu3znKa ropHeIX TOPOI

1. OcHOBHBIE TOHATUS MEXAHUKH T'OPHBIX MOPOI.

2. IIpouyHOCTH TOpPHBIX MOPOA NpU OOBEMHOM HANpsLDKEHHOM cocTostHuM. [lacmopT
MIPOYHOCTH TOPHOU MOPOJIBI.

3aB. xkadenpoii

OK3aMeHaTop




OueHouHbIe cpeCTBA ISl TEKYLIEH aTTecTAlNH

[Io pe3ynbpraTaM HM3y4eHMsS Pa3AeiaOB AUCLUUILIMHBI IPOBOJMTCS, TECTUPOBA-
HUE, MpEICTaBIsIoNlee COOO0M CHCTEMY CTaHAAPTU3UPOBAHHBIX 3a/JaHUM, I03BO-
JAOIIYI0 aBTOMAaTU3UPOBATh IMPOLEAYPY H3MEPEHUS YpPOBHS 3HAHUM W YMEHUU

oOyyJaromerocs.

Kpurepunit OnucaHue Kputepus

OTBeT MOKAa3bIBAET ITyOOKOE M CUCTEMATUIECKOE 3HAHUE BCETO MPOrpaMM-
HOT'O MaTepHaja U CTPYKTYPbl KOHKPETHOTO BOIIPOCa, a TAKKE OCHOBHOTO
coJiepKaHus ¥ HOBAIMi JICKLIMOHHOT'O Kypca M0 CPaBHEHHUIO C yUeOHOM JIH-
100-86 6amtoB Teparypoil. CTyIeHT IEMOHCTPUPYET OTYCTIUBOE U CBOOOIHOE BilaJICHUE
KOHIENTYaIbHO-TTOHATUHHBIM allapaToM U TEPMUHOJIOTHEH COOTBETCT-
BYIOIIEH HAy4HOU 00acTH. 3HAaHKE OCHOBHOM JIUTEPATYPhI U 3HAKOMCTBO C
JIOTIIOJIHUTENBHO PEKOMEHAOBAHHOMN JIUTEPATYPOI.

3HaHUe y3JI0BBIX IP00IeM MPOrpaMMBI H OCHOBHOTO COJCP)KaHUsI JICKIIMOH-
HOT'0 Kypca; HCIIOJIb30BaHUE HAyYHO-ITOHATUIHHOTO anmnapara 1 TEpMUHOJIOTHN
yueOHOM AMCLUIINHBI, 3HAHUE BKHEHIINX PadOT U3 CIIMCKa PEKOMEH-
JIOBAHHOM JINTEPATYPBI.

85-76 6aiuioB

@parMeHTapHbIe, IOBEPXHOCTHBIEC 3HAHMS BAXKHEHUIIINX pa3/iesIOB IPOrpaMMBbl
U COAEp X aHMsl JEKIIMOHHOTO Kypca; 3aTpyJHEHMS C UCTIOIb30BAHNEM HAYIHO-
75-61 Oann MOHATHHHOTO anmapara U TEPMHHOJIOTHH y4eOHON IUCIUIUIMHBL; HETIOTHOE
3HAKOMCTBO C PEKOMEHOBAHHOM JIUTEPATYPOIl; YACTUYHBIE 3aTPYIHEHHUS C
BBIIIOJIHEHHEM IIPEAYCMOTPEHHBIX IPOrpaMMO 3aaHUil.

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

TecToBbIC BONPOCHI IO TUCHUILINHE
«@Pu3NKa rOPHBIX MOPOI»

[Iporpamma coctoutr w3 Habopa BOINPOCOB W OTBETOB K HuM. U3
MpPeIIaraéMbIX OTBETOB TOJBKO OJIUH SIBIISIETCS BEPHBIM, OTMETHTE €T0 KaKUM-TH00
3HaKoM (+, V, X, 0)

1. Kakme wu3 mnepeyHMCJEeHHBIX BelIECTB OTHOCATCH K IMOJE3HbIM
HCKOIIaeMbIM?

— IlpuponHbie HEOPraHWYECKUE BEILIECTBA, HCMOJB3YyEMbIE B HAPOIHOM
XO3SMCTBE;

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




— [IpupoaHble HEOpraHU4YECKHE U OPraHUYECKUE BEIIECTBA, JOObIBAEMbIE /1S
UX HCIIONB30BaHUS B cepe MAaTepHalIbHOTO IMPOU3BOJICTBA B €CTECTBEHHOM BHUJIE
WJIU TIOCJIE COOTBETCTBYIOIIEH 00paboTKHU.

2. YTo noHMMAETCH MOJ CTPYKTYPOH M TEKCTYPO FOPHBIX MOPOA?

— MuHepanbHbBIN COCTaB;

— XHMMMYECKUU COCTAaB;

— CreneHb CBSI3M MEXIy 4YacTHLIAMU IOPOJbI, HUX pa3Mmepamu, (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;

— HapyxHasi MOBEpXHOCTh KpHUCTAJUIAa, BHYTPEHHUE IIOBEPXHOCTH TPELIUH
Y TI0D;

— I1opel, MyCTOTHI, TPELIUHBI.

4. TopHasi Nopoja MIOTHOCTHIO 2,8 r/cv’ uMeeT oGuIyI0 OPHCTOCTD 5 Yo.
Omnpenenurs yaejabHbINA 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 Hapsy ¢ ApyTMMH MOJEKYJIaMH U MOHAMH BXOJHT B COCTaB
KPUCTAJUIMYECKOW PEMIETKH MUHEPAIIOB;

— Bopa, kotopas B mopogax yJaep>KMBaeTCs B MEJIKMX MOpax U: 3aIOJIHSOIAs
KPYIIHbIE MOPHI, CIIOCOOHAs MEPEABUTaThCSA B MOPOAAX MOJ AEUCTBUEM CHUJI TAKECTH
WU JABJICHUS.

6. HopmajibHble HANIPSIZKEHUS 3TO:

— Hanpspxenusi, 1eMCTBYIONINE KacaTeJIbHO K TUIOMIAIKE S.

—  HanpsbxkeHusi, HampaBi€HHbIE MNEPNEHAUKYJSIPHO K paccMaTpUBaeMOM
Ionaake S.

7. KoddppuuueHt nponopurMoOHAJIBHOCTH  MEXAY  JAeHCTBYIOLUMM
HOPMAJIBHBIM  HAMNPSKEHHEM o0 (CKUMAKIIMM M PACTATMBAIIAM) H



COOTBETCTBYKILIEH €My OTHOCHUTEJbHON MNPOAOJbHOM ynpyrou aedopmaumen
HA3bIBAETCH:

— Moaynem ciBura;

— Koaddummentom Ilyaccona;

— Moaynem FOHra;

— MopyneM OJHOCTOPOHHETO CKAaTHS;

— Mojynem 00beMHOTO CHKATHUS.

8. IIpoaosibHbIC BOJIHBI PACTIPOCTPAHSIOTCSH:

— B TBepabIx Tenax;

— B razax;

— B xunkux cpenax;

— B mo6oii cpene.

9. KpenocTh ropHbIX MOPOJ - 3TO:

— ComnpoTUBIIAEMOCTh TOPHOI OPOBI BHEAPEHUIO B HEE HHCTPYMEHTA,;

— ConpoTUBIIAEMOCTD MTOPOJ] T0OBIBAHUIO;

— CnocoOHOCTh TOPHOM MOPOJIbI COMPOTUBIISITHCS YAAPHOU Harpy3Ke.

10. KamyduieTHoe B3pbIBaHKE:

— Cnoco6 oTOOMKM OTOOMKHM OPOA BO BpEMs TIOOBIYH;

— B3peiBanue 3apsana 06e3 BbIOpoca MOPOJbI JJisi CHATUS HANpPSDHKEHUS TpH
00prOe C TOPHBIMU yIapaMu U BEIOpOCaMU;

— 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;

— Konrmomepar.

12. Kak Ha3bIBaeTcsi CBOWCTBO TOPHBIX TMOPOJ BOCCTAHABJIMBATH
HCXOAHYI0 (hopMy M pa3Mepsbl NOCJIe CHATHSA MEXAHNYECKOM HATPY3KHU?

— Kpenocrs;

— YIIpyrocrs;

— I;macTU4HOCTS;

— Texky4decTs.

13. Kak Ha3biBaeTcs KO3QQUUMEHT TNPONOPUHMOHAIBLHOCTH MEXKIY
KacaTeJIbLHbIMU HANIPSKEHUSIMH U ynpyroi gepopmannu capura?

— Monynps nedopmaruu;

— Mopynsb FOnra;

— Koapdunuent Ilyaccona;



— Mopyns caBura.

14. Kakyo cnocoOHOCTh TOPHBIX TIOPOA XApPaKTepPU3ylT YIpyrue
cBoiicTBa?

— BoccTanaBnuBath UCXOHYIO (HOPMY U pa3Meph;

— Pa3pymarscs;

— YacTUYHO BOCCTAHABIMBATH UCXOAHYIO OPMY U pa3MeEphl;

— YacTU4HO pa3pyliaThCs.

15. Kaxk Ha3bIBAOTCA MHHEpPaJbl, aTOMbl KOTOPBLIX 00J1a1a10T
MArHMTHBIM MOMEHTOM MNPH OTCYTCTBMHA MATHUTHOTO MOJIsl (OTHAKO, B 1€JIOM,
UX 00pa31bl B OTCYTCTBHH MOJISI HE HAMATHUY€HbI)?

— @eppOMarHUTHBIE;

— JlnamarHuTHbIE;

— Het npaBHIBHOTO OTBETA;

— [lapamarHuTHbIE.

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

— [InotHOCTH;

— TekcTypsl;

— MuHepanbHOro COCTaBa;

— CTpyKTYypBHI.

17. YUeM B 3HAYUTEJBHOH Mepe onpeaessiercsi CNoCOOHOCTL MUHEPAJIOB K
3JIEKTPUYECKO# mossipuzanumn?

— IlopucrocTsio;

— CumMeTpuren KpUCTaNIMYECKON CTPYKTYPBIL;

— Y 1enbHBIM AJIEKTPUYECKUM CONTPOTUBIICHUEM;

— Bopoconepxxanuem.

18. K kakomMy M3 THIIOB BOJAbI OTHOCHTCS cjeaywomas (popMyaIuMpoOBKa:
"...yIep:KuBaeTcsd B KANWLISAPAaX, a TaKxKe COMEP:KUTCI B  BHJeE
rPaBUTALUOHHON BOJbI, 32N0JHAKLIECH KPYIHbIE OPbI U NEpPeIBUTAI0LICHCs B
nopojie noji AecTBUEM CHJIbI TSIKECTH WK JaBjaeHus ?"

— Ou3nYeCcKu CBsI3HAS BOJia M CBOOOHAS BOJIA;

— CBoOoj1Has BOJA;

— DuU3NYECKH CBSA3HAS BOJA;

— XMMHYECKHU CBsI3HAsA BOJA.

19. Kakue U3 yka3aHHbIX MUHEPAJIOB OTHOCSATCH K (peppoMarHeTuxam?

— AnaTur, I1aruokJjas;

— Marunerur, nUppOTHH;

— Kanpuur, kBapu;

— JlomoMHUT, XpOMHUT.



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, IUPOKCEH;

— Kanpuur, kBapii;

— Marunerur, muppOTHH.

23. Kakue u3 yKa3aHHbIX MHHEPAJIOB SIBJISIIOTCH Mbe303JIeKTPUKAMM ?

— PoroBast oOMaHka, CUJIBBHH;

— "anenwut, rumc;

— KBapu, Typmanus;

— OnuBuH, 0apuT.

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

— YMEHBbIIEHUE CKOPOCTEN;

— Her 3aBucumMocTy;

— Her npaBuiibHOTO OTBETA;

— YBEJIIMYEHUE CKOPOCTEM.

25. Kak Ha3bIBAKOTCH MHMHEPAJbl, B KOTOPBIX Lejdble 00beMbl (IOMEHbI)
00,1aJaK0T MATHMTHBIMH MOMEHTAMHM TMIPH OTCYTCTBHM BHEIIHEro MmoJifA?
HamMarHu4eHHOCTh TAKHX MHHEPAJIOB [IOCTHTaeTC He TOJbKO /eiicTBHEM
BHEIIIHEr0 MoJisi, HO YW HAMATHUYMBAKIIMM JdelCTBHEM JONOJHUTEJIbHOTO
BHYTPEHHEr0 MOJIEKYJISAPHOTO MOJIsl...?

— Her npaBuiibHOIO OTBETA;

— JIlnaMarHuTHbIE;

— IlapamaruuTHsbI€;

— @eppOMarHuTHBIE.

26. AKycTHMYeCcKHe CBOWCTBa  XAapaKTEePUM3YHT 3aKOHOMEPHOCTH
pacnpocTpaHeHsi B TOPHOM MOpPoJe 3HAKONEPEMHHBIX JAedopMannii (YnHpyrux



Kosie0anmnii). Kakme  BOJIHBI  XapaKTepM3yWOTCH  PAaCHpPOCTPAHEHUEM
nepopManmii MONMEPEMEHHOT0 O00BEMHOI0 CHKATHUS W PACTAKeHHUs (BOJIHBI
JAHHOTO THUIA MOTYT PACHPOCTPAHATHCH B JIIO00H cpene (TBepHAOi, KUIAKOW 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
CUJIBI,

— Bo3HHKaeT B Tene Npu JOCTUKEHUU TIpeiesia yIpyTroCTu;

— HeoOpaTumocTsb.

28. OcHOBHOE CBOMCTBO IJIACTUYECKOI TedopMmanun:

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

— [Inactuueckas nedopmanus siBsieTcst HeoOpaTUuMou aedopmanmeii;

— Bo3HuKaeT B Tele npu NoJI3y4eCTH.

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

— XapakTepu3yeT BEJIUYUHY 3€PE€H MUHEPAJIOB, BXOMSIIMX B COCTaB TOPHOM
opobl: OoJbIIepazMep 3epeH - 00JIbIle a0pPa3uBHOCTS;

— XapakTepu3yeT crioCOOHOCTh TOPHBIX MOPO/T;

— IIpomyckats uepe3 ceOst )KUIKOCTD;

— CnocoOHOCTh FOPHBIX OPOJ] M3HAIIMBATH KOHTAKTUPYIOIIUE C HEHl Tena,

— XapakTepu3yeT aHU30TPOIHUIO0 TOPHBIX MOPO/I.

30.Pusznyecknid cMbIca k03¢ PpuuuenTa 60KOBOro pacnopa:

— CoOTHOILIIEHHUE MEX Yy TOPHBIM JaBjieHWeM Ha TiyouHe H u naBieHueMm
OypoBoro pactBopa Ha dToW ke TinyOoune H B ckBaxuHe,

— CooTHoOIIIEHHE MEXIy BEITMUYMHOMN NaBiIeHUH, neiicTByomux Ha rimyoune H
B TOPU30HTAJIBHOM IUIOCKOCTH, M BEJIWYMHOM TOPHOIO [ABJIEHUS Ha 3TOM IKE
riyouHe;

— CooTHollIeHHE MEXAY IMONEPEeUYHOM M MPOAOJbHON JAepopMalusIMH,
BO3ZHMKAIOIIMMU MTPU OJJHOOCHOM CKATHH 00pa3iia TOPHOM MOPO/IbI.

31. Beanunna kodgduumenta IlyaccoHa 00JbLIIMHCTBA TOPHBIX MOPOX
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 nedopmarueii B ynpyroioodmaactu 1ehopMUpOBaHHUS;

— HopMmanbpHbBIM HampspKeHHEM U TPOJOJIbHOM jaedopmarueil B ympyroi
o0JracTu;

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

— BenuuuHol ynpyro# u miacTuueckou negopmariuei.

33. MexaHu4yecKHil MPoOLECC, HA3bIBAEMbIil  I0JI13y4eCThIO, - ITO:

— Poct casuroBoii pegopManyy BO BPEMEHH IPHU IMOCTOSIHHOM CIABHIOBOM
HaIPSOKEHUU;

— VYMEHbLIEHUE MEXaHUYECKUX HANPSHKEHUHA € TEYEHUEM BPEMEHU NIpH
(UMKCUPOBAHHOM 3HAYEHUHU CABUTOBOM Jedhopmaliny;

— Poct caBuroBoil nedpopmany BO BpeMEHH NPU  MIOCTOSIHHOM  HOPMaJIbHOM
HaIPSHKCHUM.

34. MexaHn4ecKHil MpPoIecC, HA3BIBAEMbIH peJlakcanueil HANpsSKeHWi, -
ITO:

— YMeHbllIeHHE HaNpsHKEHU B Teje Mpu PUKCUPYEMOU BETUYMHE CBUTOBOM
nedopmariuy;

— YMeHblIIeHUE HAPSKEHU B TeJle TPU pOCTe CIIBUTOBOM epopMalnu;

— YMeHbIIIeHUE HANPSDKEHW B TeJle TIPU CHIDKEHUH CIIBUTOBOM nepopmaruu.

35. IlpoyHoCTH 00PA31I0B FOPHO MOPOAbI NPH OTHOOCHOM CHKATHH:

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

— PaBHa uX NpOYHOCTH ITPU OTHOOCHOM PACTSKEHUH;

— MeHbliIe UX MPOYHOCTH MPHU OJHOOCHOM PACTSHKEHUU B cpeHeM B 8-10 pa3s,

36. Ilpy mMexaHM4YeCKOM HArpy:KeHHMH 00pa3la TOPHOW MOPOAbI H3Me-
HEHHUe ero odbemMa 3aBHCHUT OT:

— BenuuuHbl 1EHCTBYIOIIMX KACATEIbHBIX HAIPSYKCHUM;

— BesnmmunHbI cpeiHero HOpMaJIbHOT'O HANIPSIKEHNS,

— 3HavyeHuss Moyt FOHra ropHoi nopoust;

— BenuuuHbI BpeMeHHU petakcanyy ropHON IOPObL.

37. Ilpn MexaHU4YeCKOM HarpyKeHuH o0pa3una ropHod MNOpoAbl H3MeHe-
HHe ero (popMbI 3aBUCHUT OT:

— JIeUCTBYIOIIMX KAcaTEIbHBIX HAPSKCHUM;

— BesnmmunHbI cpeiHero HOpMaJIbHOIO HANIPSIKEHNUS,

— 3HaueHusa Moayis KOHra ropHoit nopopl;

— Benu4uHbl BpEMEHHU peslakcauuy TOPHOU IMOPOBI.



38. JlepopmanmonHasi KpuBasi — 3TO IpadukK, NMOKA3bIBAKIIUI H3Me-
HEHHe:

— BennunHbI HanpsKEHU BO BPEMEHH;

— BennuuHbl HanpspKEHUH OT OTHOCUTENIBHOM edopMannu;

— Bennuunsel caBUroBoil nedopmaniviu BO BpEMEHU;

— OTHOCUTENBHO ehopManiuu OT aOCOTIOTHOM.



