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1. OBFBEKT, IEJb U 3AJJAYX OCBOEHUSA AUCLHUIIJIMHBI

O0beKTOM OCBOEHUS TUCUUILIUHBI SIBISETCS (PU3UUECKUE CBOMCTBA U MPOIECCHI,
BO3HMKAIOIIME B TOPHBIX MOPOJAaX U MAacCUBaX MPH BEACHUHU TOPHBIX padoT.

Heab — chopmupoBaTh y CTyI€HTa COBPEMEHHOE Hay4YHOE MUPOBO33PEHUE B 00JIa-
CTU OCHOBHBIX IpOOJIEM U Pa3BUBAIOILMXCS HarpaBieHUH «DU3MKU TOPHBIX MOPO» Kak
Hay4HOM 0a3bl 0E30MacHOr0O BelEHMS TOPHBIX paloT, JAOJTOBPEMEHHOTO U ONEPAaTHUBHOIO
IUIAHUPOBAHUS BCEX BUIOB TOPHOTO IPOU3BOJICTBA.

3agaum:

— YCTaHOBJIEHHE 3HAUYEHUN (PU3NKO-TEXHUYECKUX MapaMeTpOB TOPHBIX MOPOJ,
HEOOXOJUMBIX JUIsSl pacyeTa peKUMOB pabOThl U MPOU3BOAUTEIHLHOCTU CYIIECTBYIOIIE-
ro TOPHOTO 000PY0BaHMSI, MPU MPOEKTUPOBAHUYU FOPHBIX MPEANPUATHI U IJIaHUPOBa-
HUU UX padOThI;

— YCTaHOBJICHHE 3aKOHOMEPHOCTENW U3MEHEHUS (PU3HYECKUX CBOMCTB TOPHBIX I10-
PO U MacCUMBOB B YCIIOBHUSIX BHEIIHETO BO3JECUCTBUSA IPU IIEPEMEHHOM HX CTPOCHHH,
pa3paboTKa HOBBIX METOJIOB BO3/CHCTBUS HA CBOMCTBA MOPOJ U MACCUBOB, BBISIBIICHUE
oOnacTeil UX MpUMEHEHUs, pacueT ux 3PEeKTUBHOCTH;

— CO3/IaHUE CUCTEM KOHTPOJISI COCTaBa, COCTOSIHUS U MOBENECHUS TOPHBIX IOPOJA U
MacCHBOB B IIPOLECCaX TOPHOI'O ITPOU3BOACTBA.

B pe3ynbpTaTe 0CBOCHHMSI IUCHUILIMHBI CTYJEHT JTOJKECH

3HATH:

— MEXaHHUKY TOPHBIX IIOPOJ, HU3Y4YaIOU[yl0 MEXaHWYECKHE CBOWCTBA IIOPOL,
MAacCUBOB U SIBJIEHUS, B TOM YHUCJIE TOPHOE JABJICHHUE, IPOUCXOJALINE B HUX IIPU Me-
XaHUYECKOM BO3JICHCTBUHU B MPOILECCE PAa3BEAKH, Pa3pabOTKH MECTOPOKICHHUM MO-
JIE€3HBIX UCKOTAEMBbIX, CTPOUTEIBCTBE U SKCILTyaTallul CTPOUTEIbHBIX OOBEKTOB;

— aKyCTHKY HOpPOJ M MAaCCUBOB, U3yYaIOUIYK) PACIPOCTPAHEHUE, MOTJIOIICHUE
YyOPYTUX KOJ€OaHUI U UX aKyCTUYECKHE CBOMCTBA;

— T'UIPOIMHAMUKY M Ta30MHAMMKY ITOPOJ U MAaCCUBOB C NOTJIOLICHUEM U BbI-
NEJEHUEM KUJIKOCTH, Ia30B U UX CBOMCTBA;

— TEPMOJAMHAMUKY TIOPOJI U MACCHUBOB, B 00JIACTh HMCCJIEAOBAHUU KOTOPOU
BXOJIAT TEIJIOBBIE CBOMCTBA, BIMSIHUE HA HUX €CTECTBEHHBIX U UCKYCCTBEHHBIX (DaK-
TOPOB;

— 3JIEKTPOJIMHAMUKY M paUallMOHHYIO (PU3UKY IOPOJ U MAacCHBOB, UCCIENY-
IOLYIO BIIMSIHUE HA UX CBOWMCTBA 3JIEKTPUYECKUX, MATHUTHBIX U PaJUAllMOHHBIX SB-
JICHUM;

— OCHOBBI (DPU3UYECKOTO MOJECIUPOBAHMS B TOPHOM JIEJIE.

yMeThb:
— TEOPETUUYECKH M DKCMEPUMEHTAIBHO OIMpPEAEIATh OCHOBHBIC 0a30BBIC Mapa-
METpPBI TOPHBIX ITOPOJ U MACCUBOB;
— WCIIONBH30BaTh BEPOATHOCTHBIC METOJIBI 1 MATEMATHYECKYIO CTATUCTUKY TPU
00paboTKe TaHHBIX YKCTIEPUMEHTATIBHBIX UCCIICI0BaHUMT;
— 0000111aTh, aHAJIM3UPOBATH U YCTAHABIMBAThH CBSI3b MPOTEKAIOIIUX SBJICHUN C
pa3IMYHBIMH (PU3HYECKUMU TTapaMeTPaMHU TOPHBIX TTOPOJT 1 MaCCHBOB,;



— pemiaTh TEOPETUUECKUE U MPAKTUUYECKUE 3aJlau M0 ONpeesieHUI0 pu3nye-
CKHMX CBOMCTB U MPOLIECCOB B TOPHBIX MOPOJIAX U MACCUBAX, UX PE3YJIbTAThl UCIIOJIb-
30BaTh Ha MPAKTHKE.

[TepeuncnenHbie pe3ysbTaThl OOYUYEHUS SIBISIOTCS OCHOBOW Jis (hOPMUPOBAHUS
CJIEYIOLIEN KOMIIETEHIIUH:

— BIIQJICHUEM METOJaMH aHaju3a, 3HAHUSMU 3aKOHOMEPHOCTEH IOBEIEHUS U
YIPABJICHUS] CBOMCTBAMU TOPHBIX MOPOJA U COCTOSIHHEM MacCHBa B Ipolieccax JA00bUU
U TIepepabOTKU TBEPABIX MOJIE3HBIX UCKOMAEMbIX, a TAKXKE MPU CTPOUTETHCTBE U IKC-
TIyatanuu noazeMusix coopyxenuit (OIIK-9).

2. MECTO JUCHUIJIMHBI B OCHOBHOM OBPA30OBATEJIbHOM
ITPOTPAMME

JlucruminHa OTHOCUTCS K 0a30BOM 4acTH y4eOHOTO IJIaHa.

basupyercs Ha 3HAHUSIX U YMEHUSAX, KOTOPBIE CTYACHT MPUOOPEN MPU OCBOCHHUH
MPEIIIECTBYOMMNX JUCHUIUINH: «BpIcias mateMatukay «Pu3uKay, a TaKKe MPOXO0kK-
J€HUU Y4eOHOUM 03HAKOMUTEIbHOU MPAKTUKH.

3HaHUA U YMEHUs, TPUOOPETEHHbIC TP OCBOCHUM JTAHHOW JUCHUIUIUHBI, peasiu-
3YIOTCSl CTYJAEHTOM MPHU M3YUYCHUHU MOCIEAYIOMIEH TUCHUIUIMHBI «['€OMEXaHWKa», BbI-
MOJTHEHUH TOCYIApCTBEHHON UTOTOBOM aTTECTALMM - JUIJIOMHOTO ITPOEKTA.

3. CTPYKTYPA U COAEP KAHUME JTUCIHUIIJIMHbI

3.1. Pacnpenesienne y4eOHbIX 4YACOB 10 TeMaM JUCHUIJIMHBI U BUIAM 3aHATHI

Ne KonnuectBo yacos (*)
Te- HaumenoBanue tem B Tom uncne
MBI (comepKaTeNbHBIX MOJTYJICH ) Bcero [Ipaxr.
Jlexumn (cem,) Jlab6op. Cp
1 | Tema 1. Beenenue. 4(2) 2(0) 0 0(0) 2(2)
) TeMva 2.11opucTOCTh U TJIOTHOCTHBIE 6 (18) 2(2) 0 2(2) 2 (14)
CBOMCTBA FOPHBIX MOPOJ.
3 Tema 3. IIpouHOCTHBIE CBOWMCTBA FTOPHBIX 6 (20) 2(2) 0 2(2) 2 (16)
MOPOJI.
Tema 4. CtannapTHble METO/IBI OTIPEIE-
4 | neHus IPOYHOCTHBIX MAPAMETPOB TOP- 10 (16) 2 (0) 0 2 (0) 6 (16)
HBIX MOPOJI.
Tema 5. Jlebopmaninonabie cBOWCTBA
5 10 (10) 2(0) 0 2(0) 6 (10)
TOPHBIX MOPOJ.
Tema 6. CnenuanbHbIE TOPHO-
6 | TexHonoruueckue mapameTpbl TOpHbIX | 15 (17) 4 (0) 0 4 (0) 7(17)
MOPOJL.
7 Tema 7. AKycTUYECKHME CBOWCTBa Trop- 10 (6) 2(0) 0 2(0) 6 (6)
HBIX IIOPOI.
3 Tema 8. TepmoamHaMHYECKHE CBOMCTBA 12 (6) 4 (0) 0 4(0) 4(6)
TOPHBIX MOPOJ.
9 Tema 9. FI/II[anBJ'II/I‘IeCKI/Ie U ra30auHa- 10 (6) 2(0) 0 4(0) 4(6)
MUYECKUE CBONCTBA TOPHBIX NTOPOJ.




No KonuyecTBo uacos (*)
Te- HauMmenoBanue tem B Tom uncie
MBI (comepKaTeIbHBIX MOJTYJICH ) Bcero  C— [Ipakr. TaGop. CP
(cemuH.)
10 Tema 10. 9J‘ICIU<TpOMaFHI/ITHI>Ie U paaua- 12 (4) 4 (0) 0 4 (0) 4 (4)
LIHOHHBIE CBOMCTBA TOPHBIX OPOJ.
Tema 11. [TpubnmxeHHbIE METOMBI HC-
1] | crienoBaHui HaNPSIKEHHO- 14 (16) 2 (0) 0 4(0) 8(16)
1e(OPMUPOBAHHOTO COCTOSIHUSI CTPOU-
TEIBHBIX OOBEKTOB.
12 Temal2. MonenupoBaHue MexaHUYe- 17 (14) 6 (0) 0 4 (0) 7 (14)
CKHX TTPOIIECCOB.
NuauBuayanbHOE 3a7aHKe 0(9) - 0 - 0(9)
Hroro no Buaam 3aHsATHH 126 (144) | 34 (4) 0 34 (4) | 58 (136)
KonTpons 36 (18)
HUTOI'O: 162 (162) | 34 (4) 0 34 (4) | 58 (136)

* — B ckoOKax yKka3aHbl 3HAUECHHSI, COOTBETCTBYIOIIUE 3a09HON (hopme 00ydeHUs

dopMupoOBaHUE KOMIIETEHIIUII B pe3yJibTaTe 0CBOEHUS TeM JUCHHUILINHBI

TeMbl JUCLUIIINHEL,
Kommierenimn
HAI[CJICHHbIE Ha BEIPa0OTKY KOMIETEHIIHH
OIIK-9 Temsbr 1-12
3.2. Jlekuun

Tewma 1. Beenenue.

Conepxanne Tembl 1: OCHOBHBIE TOHATHSA U TEPMHUHOJIOTHS (PU3UKU TOPHBIX I1O-
poa. PU3NKO-MEXaHUYECKHE CBOWCTBA TOpHBIX MOpoj. ba3oBwie mapamerpsl (usuye-
CKHX CBOWCTB.

Jlutepatypa k Teme 1: [1,2,3.4].

Tewma 2. [ToprcTOCTh U TUIOTHOCTHBIC CBOMCTBA TOPHBIX IOPOJI.

Conepxanne Tembl 2: [IopHCTOCTh U IJIOTHOCTh OCAZOYHBIX, MAarMaTHYeCKUX U
Metamopduueckux mopoj. ITopucrocTs npupoaHbIx yrieid. OCHOBHBIC METOJbI OTpe-
JIEJICHUS IIOPHUCTOCTH 00Pa3oB MOpo . MeToabl ONpeAeICHUS INIOTHOCTH MUHEPAJIOB U
TOPHBIX TIOPOI.

Jluteparypa k Teme 2: [1,2,3.4].

Tema 3 . [Ipo4yHOCTHBIE CBOMCTBA TOPHBIX HOPO/I.

Conepxkanue Tembl 3: MexaHM4eCcKne HaIPsHKEHUs B TOPHBIX noponax. [lonstue
0 HanpsbKEeHUsIX U aedopmanusax. Buasl HanpsskeHHOTo cocTosiHus. Teopun MpoOYHOCTH
MIOPO/I.

Jlutepatypa k Teme 3: [1,2,3.4].




Tema 4. CranpapTHbIE METOBI ONIPEACIICHUS IPOYHOCTHBIX ITAPAMETPOB F'OPHBIX
HIOPOA.

Conepxkanue tembl 4: OCHOBHBIE MOKA3aTENM MEXAHUYECKUX CBOWCTB T'OPHBIX
nopo. Onpenenenue npeaensa NPOYHOCTH MPU OJHOOCHOM CHKaTUU, PACTSKEHHUH, PH
casure, u3rude, 00beMHOM cxkatuu, HectanaapTHble METOBI ONPEIETIEHUSI TPOYHOCT-
HBIX ITapamMeTpoB. VcnbITaHue TIIMHUCTBIX TOPO.

Jluteparypa k Teme 4: [1,2,3.4].

Tema 5. JlebopmarinoHHble CBOWCTBA TOPHBIX MTOPOI.

Coneprkanue Tembl S: Jlepopmannu B TOPHBIX MOPOJaX. YIPYyrue CBOWCTBA Top-
HBIX IopoJ. [lnacTuueckue u peosiornueckrne CBOMCTBA rOpHbIX opoAd. I[loustue o teo-
pUM HACJIEACTBEHHOU IOJI3yYECTH.

Jluteparypa k Teme 5: [1,2,3.4].

Tema 6. CrieriuanbHble TOPHO-TEXHOJIOTUUECKUE MAPaMETPhl TOPHBIX TOPOJI.

Copepxanue tembl 6: Kpenocts. KontakTHas nmpouHocTs. AOGpasuBHOCTh. [po-
oumoctb. ConpoTUBIIAEMOCTh pe3aHuto. bypumocts. B3peiBaeMocTs. Jlunkocts u co-
IIPOTUBJIEHUE KOIAHUIO DPBIXJBIX W Pa3pbIXJICHHBIX NOpoA. Mcnonb3oBaHWE TrOpHO-
TEXHOJIOTHYECKHUX CBOMCTB B TOPHOM IIPAKTHUKE.

Jluteparypa k Teme 6: [1,2,3.4].

Tema 7. AxycTHYECKHE CBOMCTBA TOPHBIX MTOPOJ.

Conepxxanue tembl 7: BosHOBBIE mpoliecchl B rOpHbIX nopojaax. Ilapamerpsl
YIIPYTUX BOJIH B TOPHBIX NOPOAax. MeToabl ONpeaeIeHNs] aKyCTUYECKUX I1apaMeTPOB.
Hcnonb30BaHre aKyCTUUYECKUX CBOMCTB B TOPHOM JIETIE.

Jluteparypa k Teme 7: [1,2,3.4].

Tewma 8. TepmoanHaMUYECKUE CBOMCTBA TOPHBIX ITOPOJ.

ConepxaHue TeMbl 8: TEPMOAMHAMHYECKHE CBOMCTBA FOPHBIX mopoa. Temnepa-
TYpPHOE TI0JIE B TOPHBIX Nopoaax. OCHOBHBIE TEMJIOBBIE ITApaMETPhI TOPHBIX nopox. Hc-
IIOJIb30BAHUE TEIJIOBBIX CBOMCTB B TOPHOM JIETIE.

Jluteparypa k Teme 8: [1,2,3.4].

Tema 9. I'upaBnuyeckue U ra30MHaAMUYECKUE CBOMCTBA TOPHBIX MOPOJ.

Conepxanue Tembl 9: Bona B ropHbix nopogax. IlapaMeTpsl ruipaBIndeckux u
ra3oJIMHaMMYECKUX CBOMCTB. BlIMsSHUE ®KUJIKOCTH HA TOPHBIE MOPOJbL. ['a3bl yTOJbHBIX
MECTOPOXKIeHUHU. Vcroib30BaHNE CBOMCTB B TOPHOM JICJIE.

Jluteparypa k Teme 9: [1,2,3.4].

Tema 10. DneKTpOMAarHUTHBIE U paJUallMOHHbIE CBOMCTBA FTOPHBIX MOPO/.

Conepxanue templ 10: OCHOBHBIE ITapaMETPhl, METOIBI U anmaparypa uis ompe-
JEJEHUS DJIIEKTPOMArHUTHBIX U PAaJHALMOHHBIX CBOMCTB TOpHBIX nopoa. Mcmone3oBa-
HHUE CBOMCTB B TOPHOM JIETIE.

Jlutepatypa k Teme 10: [1,2,3.4]




Tema 11. IlpubnmxkeHHble  METOABl  HUCCIENOBAHUA  HaIPSKEHHO-
ne(hOpPMUPOBAHHOTO COCTOSIHUSI CTPOUTENHHBIX OOBEKTOB.

Conepxanue tembl 11: KoHeuHO-pa3HOCTHBIE METOJIbl. METOJ KOHEYHBIX 3Jie-
MEHTOB. DHEPreTUYE€CKHE METOJIbl C MCIIOJIb30BAHUEM BAPUAILMOHHOIO HCYHWCIICHUS.
Meroasl Putna nu by6HoBa-I"anepkuna.

Jluteparypa k Teme 11: [1,2].

Tema 12. MoaenupoBaHue MEXaHUYECKUX MTPOIIECCOB.

Copepxkanue tembl 11: 'eomerpuueckoe u ¢dusznueckoe nojgoorie. OCHOBBI TEO-
puu paszMepHOCcTel. MeTo/1 9KBUBAJIGHTHBIX MaTepuaioB. MeToa IeHTPOOEKHOTO MO-
JETIAPOBAHU.

Jluteparypa k Teme 12: [1,4].

3.3. JlaGopaTopHbIe 3aHATHSA

No O6nwem, | Jlurepa-
Tema 3anHsaTHSA
n/n Jac. Typa
1 OrnpeiesieHre TIOTHOCTHBIX CBOMCTB TOPHBIX MOPOJT U MACCUBOB 6(2) [1,2,3]
2 OrnpezesieHre NPOYHOCTHBIX CBOMCTB TOPHBIX MOPOJ U MAaCCUBOB 6 (0) [1,2,3]
[TocTpoenue macopTa MPOYHOCTH IO TAHHBIM UCIIBITAHUN TOp-
3 ; PP ! s | 23
HBIX TOPOJI.
4 OnpezeneHne aKkyCTHUYECKUX CBOMCTB FOPHBIX OPOJ U MACCHBOB 6 (0) [1,2,3]
5 Ornpezenenne THAPABINYECKUX U Ta30JUHAMUYECKIX CBOMCTB 4(0) [1.2.3]
TOPHBIX NMOPOJI U MAaCCHUBOB —==
6 OnpeiesieHre TEMIOBBIX CBOMCTB TOPHBIX MOPOJ M MACCUBOB 4(2) [1,2,3]
Uroro: 34(4)

*- B CKOOKax yKa3aHbl 3HaYEHUS, COOTBETCTBYIOILIKE 3a04HON opMe 00ydeHus

3.4. CamocTosiTesibHAsA padoTa CTyAEHTA

Ne .
i Bunbr camocTosTenbHON pabOThI CTyIeHTA O6bem,gac.
1 M3yueHune NeKIMoOHHOTO MaTepraa 40 (100)
2 [ToaroToBka K MPakKTUYECKUM 3AHATUIM 18 (27)
4 BrlinmotHeHNE HHAMBUAYATBHOTO 33/IaHUS -(9)
Wroro: 58 (136)

*- B cCKOOKax yKa3aHbl 3HaYEHUS, COOTBETCTBYIOIIKE 3a04HOM opMe 00ydeHus
3.5. KypcoBoii mpoeKT, MHAUBUAYAJIbHOE 3a]aHUE

KypcoBoii npoekT no AUCUUIIIIMHE Y4eOHBIM IIJIAHOM HE MPEyCMOTPEHO.

BrimonaeHNe MTHANBUIYATLHOTO 3a1aHus B popMe pacdeTHO-Tpaduaeckoit pado-
TBI IPEAYCMOTPEHO JIJIsl CTYJICHTOB OYHOM U 3a04HOM (opM 00yuenus. O0bem yueOHoM
Harpy3ku — 9 dyacoB. TemaTuka M pPEKOMEHJAIMHU IO BBIMOJHEHUIO PacCUYETHO-
rpaduyueckoil paboThl npuBeneHbl B [2]. Pexkomenayemblii 00beM MOSICHUTENIBHOU 3a-
nucku - 12-15 crpanun popmata A4 (210x297 mMm).




4 POH/JI OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu 4 mKajJdbl 1151 HHTETPUPOBAHHON OLIEHKU YPOBHSA chOPMUPO-
BAHHOCTH KOMIIETEHIMH

Cocmasnaowas komnemeHyuu — NOJTHOMA 3HAHUU
HYJIEBOW ypOBEHb: HEBEPHBIE, HE apTyMEHTUPOBAHHbIEC, C MHOYKECTBOM T'pyObIX OIIH-
OOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBA BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHUI HUYKE MUHUMAJIbHBIX TPEOOBAHUM;
MHUHUMAJIBHBIN YPOBEHbB: JaHbl HE MOJIHBIE, HE TOYHBIE U apIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. YPOBEHb 3HAHWW HIDKE MUHUMAIIBHBIX TpeOoBaHMil. JlomymeHo MHOTO
IpyOBIX OIMNOOK;
MIOPOTOBBIM YPOBEHb: JIaHBI HEJAOCTATOYHO MOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHL. [1I0X0 3HAET TEpMUHBI, ONPEAECIEHU U MOHITHUS;, OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIICHUS!, MPUHIIUIIBL. J[OMYIIIEHO MHOTO HErPYyOBIX OIMIUOOK;
CpeaHul ypoBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 11€10M 3HAET TEPMUHBI, ONPEACICHUS U MOHSITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHIIUIBL. JIOMyIIIEHO HECKOJIBKO HETPYyOBIX OIIHMOOK;
MIPOJIBUHYTHIN YPOBEHB: JaHbI MOJIHBIE, TOYHBIE M APIYMEHTUPOBAHHBIE OTBETHI HA BO-
MIPOCHI. 3HAET TEPMUHBI, ONPENEIICHNS U MOHATUSA;, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHUS1, MPUHIUIIBL. J[OMyI1IeHO HECKOJIBKO HETPyOBIX OIIHOOK;
BBICOKMI YPOBEHb: JaHbl MOJIHbIE, TOUYHBIE U aPI'yMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Chl. 3HaeT TEPMHHBI, ONPEACICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
LIEHHUS], TPUHLIUIIBL. JIONYyIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasenaowas komnemenyuu — yMeHus
HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE NMOHUMAHHUSA CyTH METOJUKH PEILICHUs 3a/1ayH,
JOIYIIEHO MHOXECTBO IpyOeHIINX OIMOOK / 33/1aHNS HE BBIIIOJIHEHBI BOOOILE;
MUHUMAJbHBIN YpOBEHB: C1a00e MOHUMAHUE CYTH METOJMKHU PELIEeHUs 3ajadu, AOITy-
nieHbl rpyobie ommoOku. Pemienus He obocHoBaHbl. He ymeeT ucnonb3oBath HOpMa-
TUBHO-TEXHUUYECKYIO JIUTEpATypy. He opueHTHpyercs B crienuanbHONM HAYYHOM JIMTE-
patype, HOpMaTUBHO-IIPAaBOBBIX AKTaX;
IIOPOTOBBIN YPOBEHB: JTOCTaTOYHOE ITOHMMAHUE CYTH METOJIMKH PELICHUs 3a1add, J0-
nyuieHbl omMOKY. Pemenns He Bcerga 000CHOBAHBL. Y MEET UCIO0Ib30BaTh HOPMATUBHO-
TEXHUUYECKYIO JuTeparypy. Cinabo OpHeHTHpYETCs B CIICIHAIbHOM HayyHOH JInTeparype,
HOpPMaTHBHO-IIPAaBOBBIX aKTaX;
CpEIHUIl YPOBEHb: B LIEJIOM IOHMMAET CYTh METOAMKH PELICHUS 33aJa4M, JOIYIIEHBI
omOku. Pemenust He Bcerga OOOCHOBaHBI. YMEET HCHOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAyUHYIO JIMTEPaTypy, HOPMAaTUBHO-IIPABOBBIE aKThI;
NPOJBUHYTHIN YPOBEHB: B LIEJIOM IMOHUMAET CyTh METOJAMKH PEUICHUS 3a/1a4H, JTOMyIIe-
Hbl HETOYHOCTH. CriocoOeH 000CHOBATh pelIEHUs. Y MEET UCHOIb30BATh HOPMAaTUBHO-
TEXHUYECKYIO U CTIEHUAIbHYIO HAyYHYIO JIUTepaTypy, HOPMaTUBHO-IIPABOBBIE aKThl;
BBICOKMH ypoBeHb: [loHuMaeT cyTh MeToauKu peieHus 3agaun. CriocobeH 000CHOBATh
peleHus. YMeeT UCMOoJb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHELMATIbHYI0 HAYUYHYIO
JUTEPATYpY, NEPETOBOM 3apyOeKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE aKTHI.



Cocmasnsaowan KomnemeHyuu — 61a0eHue HaeblKamu

- HYJICBOW ypOBEHbB: HE MPOJIEMOHCTPUPOBAJI HABBIKU BBIMIOJHEHUS MTPOGECCUOHAIBHBIX
3a7a4. MICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTHU MPU BBINOJIHEHWHU OTACIbHBIX 3aj]1a-
HUM,

- MUHUMAaJIbHBIM YPOBEHb: HE MPOJIEMOHCTPUPOBAJI HABBIKM BBIMOJHEHUS MPOdeccuo-
HAJIBHBIX 3a/1a4. VICHIBITBIBAET CYLIECTBEHHBIE TPYJAHOCTH IPHU BBINIOJIHEHUU OTIECIIb-
HBIX 3aJIaHUM;

- TIOPOT'OBBIN YPOBEHB: BJIAJIECET OMBITOM FOTOBHOCTH K MPO(EeCCHOHATBLHON eI TEIBHO-
CTH U TIPO(ECCHOHATEHOMY CaMOCOBEPIIICHCTBOBAHHUIO HAa MTOPOTOBOM YpOBHE. Tpy-
JIOBBIC JICHCTBHS BBITIOJHICT ME/IJICHHO M HEKAQUECTBECHHO;

- CpeIHUH YPOBEHB: BJIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPO(EeCCHOHATBHOM J1es-
TEIBLHOCTU U MPO(ECCHOHAIIBHOMY CaMOCOBEPIICHCTBOBAHUIO. Tpya0OBBIE NEUCTBUA
BBITIOJTHSIET HA CPEJTHEM YPOBHE IO OBICTPOTE U KAaUECTRBY;

- ONPOJIBUHYTHIA YPOBEHB: BIAJEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOMU
TOTOBHOCTH K MPOGECCUOHATILHOU NESITEIHbHOCTH U MPOQPECCHOHATLHOMY CaMOCO-
BEPILICHCTBOBAHMIO. BBICTPO M KaU€CTBEHHO BBIMIOJHSET TPYAOBBIE ACHCTBUS;

- BBICOKHU YPOBEHb: BIIAJICET ONBITOM U BBIPAKEHHOCTHIO JIUYHOCTHOW TOTOBHOCTH K
npoeCCUOHANILHON JIEATEIbHOCTH M TPO(eCCHOHATLHOMY CaMOCOBEPIIICHCTBOBA-
HHIO. BBICTPO ¥ KaUECTBEHHO BBIMIOJIHAET TPYAOBBIE JEHUCTBHUS.

Obobwennas oyeHxka chpopmuposanHocmu KoMnemeHyutl

- HyJICBOUM YPOBEHB: KOMIIETEHIIUU HE C(HOPMHUPOBAHEI;

- MUHAMAJIbHBIN YPOBEHB: 3HAUUTEIFHOE KOJIMYECTBO KOMITETEHIIUN HE C(HOPMHUPOBAHO;

- TIOPOTOBBIA YPOBEHB: BCE KOMIIETCHIIMHM C(POPMUPOBAHBI, HO OOJILITUHCTBO HAa MOPO-
TOBOM YPOBHE;

- CPeTHUI YPOBEHB: BCE KOMITETEHIINU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJABUHYTHIA YPOBEHB: BCE KOMITETCHIINH C(HOPMHUPOBAHBI HA CPETHEM HITH BEICOKOM
YPOBHE;

- BBICOKHH YPOBEHb: BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HAa BEICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy

1. Kakue BeliecTBa Ha3bIBalOT TOPHOU MOPOAOH. B uem 3akirogaercs OTIu4ue rop-
HOU OPOJBI OT MUHEpaJIa?

2. YTto Ha3bIBAIOT CTPYKTYPOIl, TEKCTYypoi mopoabl. Kakue riaBHbIE CTPYKTYPbI BbI-
JICJICHbI B MarMaTHYECKUX U B MeTaMOp(HUUIECKUX Mmopoax?

3. Kakyto cBsI3b MEX 1y MUHEpaJIaMH Ha3bIBAlOT XUMU4eckoii? Kakdopmupyercs
MEXKly MUHEpaJaMU CTPYKTYpHAas CBSI3b?

4. Ha xaxkue BUBI JEISATCA SHIOTE€HHBIE Mpoliecchl? [{aliTe XapaKTepUCTUKY SHJ0-
TE€HHBIM IIPOLIECCAM.

5. Kakue npouecchl Ha3piBalOT MeTamoppuueckumu? Kakue mopo/sl moaBepraoTcs
3TUM Mpoueccam? YTo Ha3bIBAIOT MMOPOBBIM IPOCTPAHCTBOM NOpoabl? Ha kakue BuabI
JENATCA MOPBI B 3aBUCMMOCTH OT YCIIOBUHM NIEPEMEIEHUS B TOPOJax BoAbl U ra3os? Kak
JENATCS MOPHI MO MPOUCXOKICHHUIO U 110 BETUYUHE?



6. Kakue cymecTByrOT OCHOBHBIE METO/ABI ONIPEACIIECHUSA TIOPUCTOCTH U TPEIIMHOBA-
TocTh nopoa? Kak aensarcs nopsl Mo NpOUCXOXKAEHUIO U 1o BennunHe? Kakue ¢pusu-
YEeCKHUE MPOLIECCHI 3aJI05KEHBI B OCHOBY KJIacCU(HUKALIMU MOP MO pa3MepaM B KAMEHHbBIX
yIIsx?

7. B ueM cocToUT 0COOEHHOCTh OPUCTOCTH OCaT0UHbIX Mopoa? Ha kakue rpynimsl
JEAT OCaAOYHbIE TOPOJIBI U CYXHE OCAJIKHU MO MNIOTHOCTH?

8. B uem 3akiroyaeTcs CyTh METOJIOB OpeAesieHus mioTHocTu? Ilepeuncnure napa-
METPBI INIOTHOCTHBIX CBOMCTB CKaJIbHBIX U CBSA3HBIX TOPHBIX MTOPO/I.

9. Uto Takoe TpEeIMHOBATOCTh TOPHBIX NopoA? YUTo Ha3biBaeTcs TpemuHoi? Ka-
KYIO TPEIIMHOBATOCTh yunThiBaeT kinaccudukarnus H.M. IIpockypsikoBa? Ilo kakum
npu3Hakam kinaccubuuupyroT Tpemunbl B.B.Pxxesckuii u ['.A.HoBuk? IlpuBenute
KJIacCU(DUKAIMIO TPEIIMHOBATOCTH TOPHBIX TTopo mo BHUMU.

10. Yro Takoe HampsbkeHne? Kak ompenessroTcs HanpspDKEHUs INPH PaCTsKEHUM,
cxatun? Kak M3MEHSI0TCS HANpsKEHUs MPU PACTSHKEHUH B 3aBUCMMOCTH OT OpUEHTa-
uuu ceueHus? IloHATHE HANPSKEHHOTO COCTOSIHUS B TOUKE.

11. Yro npeacraBiseT coOO0H TEH30p HAMPSIKEHUH ?

12. Yro Takoe ynpyras u miaactTuueckas jaepopmanuu?

13. B 4yem 3axiroyaeTrcs 3aKOH IMAPHOCTH KacaTEIbHbBIX HAIIPSIKEHNUN?

14. Kak dopmynupyercs 3akoH ['yka npu pacTsokeHUU?

15. Buapl HanpsiKEHHBIX COCTOSHUM.

16. Kak ompenensroTcs KacaTelbHbIE HANPSKEHUS B HAKIOHHBIX IUJIOLIAJKAX IPU

IJIOCKOM HAIPS)KEHHOM COCTOSIHUH?

17. Yrto Takoe Kpyroas iuarpaMma HanpsixKEHHOTO COCTOSIHUS ?

18. Yto Ha3bIBAIOT rJIAaBHBIMHU HANIPSKEHUSIMU ?

19. Kak onpezensieTcsi HanpapieHUE TJIABHBIX HAMPSHKEHUHN ?

20. KpyroBas nuarpaMma HampsiKEHHOTO COCTOSIHUSI PU OOBEMHOM HAIMPSKEHHOM

COCTOSIHUU.
2]1. Kak ¢ moMomipl0 KpyroBou JuarpamMMbl HAIpPSOKEHUW OIPENEIUThH TJIaBHBIC
HaIpsHKeHUs ?

22. Kakue HanOoJbIIMe KacaTelbHbIE HAMIPSKEHUS?

23. Kakue BO3HUKAIOT HANpsiKEHUS U ieopmaliuu mpu casure?

24. Yemy paBHa NOTEHIIUANIbHAS dHEPTHS JAehopmaiuu?

25. B deM 3akitoyaercs MpUpOAa XPYMNKOTO paspylleHus, pa3paboTaHHas A.

I'puddurcom?

26. Uto mpencraBisieT co00M KMHETHUYECKas TEOpUs pa3pylieHus, pa3paboTaHHas

akagemukoM C.H. XKypkoBbiM?

27. B 4em 3akitoyaroTcs TEOPUH HauOOJBIINUX JIMHEWHBIX nedopmaruii, Handob-

IIMX KacaTeJIbHbIX HAIPSKEHU, SJHepreTuyecKasl Teopusi IPOYHOCTU?

28. Yro Takoe Teopus npouyHoctu Mopa?

29.Cnoco0bl MOCTPOEHUS MACIOpPTa MPOYHOCTH TOPHBIX MOPO?

30. Kakue cBoiicTBa ciielyeT Ha3bIBaTh (PU3UKO-MEXAHUUECKUMU?

31.001ue NOHITHS 0 MEXaHUYECKUX CBOMCTB TOPHBIX TOPO/I.

32. Kakue nokaszareny XapakTepu3yloT IPOUYHOCTh TOPHBIX MOPOA?

33. Kak onpeaensitoT MpOYHOCTh TOPHBIX MOPOJT METOJIOM COOCHBIX TyaHCOHOB?

34. Kak onpeaensiercst npeiesl MPOYHOCTH NPU PacTKEHUN?



35. B 4eM 3aKIII04aeTcss METOJ ONPENEICHUs IPOYHOCTH TOPHBIX IOPOJ HA Pa3pbiB
METOJOM PACKAJIBIBAHHUS?

36. Kakue cxembl UCHBITAHUS MPUMEHSIOTCA MPU U3YYEHUH CBOMCTB MECYaHBIX U
TJIMHUCTBIX MOPOJI IPU ClIBUre?
37. Onuiure ycTporuCTBO CTAOUIOMETPOB U UX HA3HAUCHHUE.
38. Cxempbl nepeiaur HaNpsOKEHUH Ha TTOPOJTy B cTabuiaomMeTpax TUIoB A u b.
39. OnpeneneHue yriia €eCTECTBEHHOTO OTKOCA NECYAHBIX MOPOJ.
40. Heobxoaumsbie pa3zmepbl 00pa3lioB TOPHBIX MOPOJ VISl UCCIIEIOBAHUS X MeXa-
HUYECKUX CBOMCTB.

41. Kakum 00pa3zoM OIpenensioTcss IPOYHOCTHbIE MOKa3aTeNnu Ha oOpa3uax Hempa-
BUJIbHOU (OpMBI?

42. B ueM 3aKiIH0YaeTCss METOJ ONpPENEJICHUS NPOYHOCTHBIX XAPAKTEPUCTHK C II0-
MOILBIO y/1apa IIAPUKOBBIM MOJIOTKOM?

43. Yro Ha3piBaeTcs Aedopmaleil ropHOU MOpobI?

44. Kakue Buasl nedopmariiuii ”3BECTHBI?

45. Yro nazpiBaerca MmoayiieM FOnra, Mmoaysnewm casura, kodddumuentom Ilyaccona?

46. Uto Ha3pIBaeTCs SABJICHUEM MOJI3yUYECTH U pejlakcauun?

47. Kakue cBOMCTBA FOPHBIX NOPO]T HA3BIBAIOTCS PEOJIOTUUECKUMU ?

48. HazoBuTE OCHOBHBIE PUHITUIIBI COCTABIEHUS PEOJIOTUYECKUX MOJIEIIEH.

49. Kak nozpa3iestoT akyCTUYecKkue (3ByKOBBIE) BOIHBI IO YaCTOTE U 10 XapaKTe-
py nedopmupoBanus cpebl?

50. Kakue ckopocTu pacnpocTpaHEeHUs 3BYKOBBIX BOJIH Brl 3Haere?

51. Yto Takoe aKkyCTUYECKOE COMTPOTUBIIEHUE?

52. Yto takoe k0d(PPUIMEHT NOTIOMIECHUS?

53. Yro Ha3biBaroT KOG OHUITMEHTOM MOTIIONIEHUS B KO3 DHUITUEHTOM ITpeIoMIIe-
HUS?

54. I'ne B TOPHOM J€JI€ UCIOJIB3YIOT aKyCTHYECKHE CBOMCTBA TOPHBIX MTOPOA?

55. Uto moHMMAIOT 1O KPENOCThIO TOPHBIX MOpoa? CKOJIBKO KATErOpui KPEnoCTH
Bam u3Bectno? Kakue Meroasl onpenenenus ko3gduuuenta kpenoctu Bam nzsectHb?
B 4ém cymHOCTh METOJA TOTUYEHUS 1JIsI ONPEAECTIEHUS KPETIOCTH ?

56. Uto Ha3bIBaeTCsl KOHTAKTHOM MPOYHOCTHIO mopoabl? Kakue TpeboBaHUs Npeb-
SIBIIAIOTCS. K 00pa3ily MOpo/bl MpU OMPEIeICHUN KOHTAKTHON MPOYHOCTU MO0 METOJAUKE
U] um. A. A. Cxkounnrckoro? KakoB mopsijiok onpeaenieHnss KOHTAKTHOW MPOYHOCTH?
Ha ckoibko Ki1accoB pa3aesieHsl MOpoabl 0 KOHTAKTHON IPOYHOCTH?

57. Uto Ha3bIBaeTcss abpa3MBHOCTHIO Mopoabl? Kakue rpymmbl METOIOB ompeaene-
HUs abpa3uBHOCTH Brl 3Haete? B uéM cymHOCTh MeTOAa OmpeneneHus adpasuBHOCTU
no meroguke I/ um. A. A. Ckounnckoro? Uto mpuHATO 3a MOKa3aTeslb adpa3uBHO-
cti nopoipl? Ha ckoJIbKO KilaccoB pa3zesieHbl MOpojsl 1o abpasuBHocTU? UTO Takoe
aOpa3uMBHOCTb TPEHUS U yAapHas aOpa3uBHOCTH?

58. Uto xapaktepusyeT ApoOUMOCTh mopoibl? B 4ém CylHOCTh METO/1a onpeiene-
Hus apooumoctu no meroauke MI'J[ um. A. A. CkouuHckoro? Ha cKoJapKO KiaccoB
pacnpeeneHbl Nopo/ibl O JPOOUMOCTH?

59. Yro Takoe conmpoTuBIAEMOCTh pe3annto? Kak omnpenensercs conpoTUBISIEMOCTb
pesanuto npubopom JICK? Kakue metoas! (mpubOpsl) yisl OnpeeieHus CONpOTUBIIsie-
MOCTH pe3anuto Bam emé nzBectHbl?



60. Uto nmoHumMaroT mnoj OypuMocThio opojibl? UeM olieHuBaeTcst OypuMOCThb Opoa?
Ha cxonbko xaTeropuil aensrcs noposl o OypHUMOCTH B KiacCU(UKaUK, PUBEICH-
Hoit B CHull? Uto moHumaroT noj rnokasareiieM TpyJAHOCTH OypeHusi?

61. Uto Takoe B3pbIBAEMOCTh MTOPOJ M YEM OHA XapaKTEPU3yeTCA?

Kaxk knaccuduiupyroT nopoasl mo B3peiBaeMoct? 28. UTo MOHUMAIOT MO/ JTUTIKOCTHIO
OpOAbI?

62. UTo MOHMMAIOT MOJ] pa3MOKAaEMOCThIO, HA0OyXaHUEM MTOPOIbI?

63. UTo MOHMMAIOT MO/ CONPOTHUBICHUEM KONAHUIO PBIXJIBIX U PA3PBIXJIEHHBIX IO-
pon?

64. Uto Bpl 3HaeTe 00 HCHOJB30BAaHWU CIEHUANBHBIX TOPHO-TEXHOJOTHYECKUX
CBOMCTB NIOPOJ] B IIPAKTHUKE TOPHOTO jAeiia?

65. Ilepeuncnute u naite ompenencHus 0a30BBIM MMapaMeTpaM TETUIOBBIX CBOWCTB
ropHbIX nopoa. Kakne Meroasl NPpUMEHSIOT I ONPEACIICHUS MapaMETPOB TEIUIOBBIX
CBOMCTB IF'OpPHBIX MTOPOJ B 1a0OPATOPHBIX YCIOBUAX? YKaKUTE MPOLIECCH TOPHOTO JIeNa,
KOTOPBIE 3aBUCAT OT IIAPAMETPOB TEIUIOBBIX CBOWCTB TOPHBIX IOPOA.

66. Ilepeuncnure BUABI BOABI B TOPHBIX nopoaax? Ilepeunciaure napameTpsl, Xapak-
Tepusyronme Gpuznuecku cBszaHHy Boay? JlaiiTe ompejeneHue €CTECTBEHHOM Bax-
HOCTH TOPHOW MopoAbl? B ueM mposBisSeTCs CTaTUYECKOE M JUHAMUYECKOE BO3JIEH-
CTBHE BOJIbI Ha TOpHOE MOpoAbl? ['1€ NPUMEHSAIOT yMEHUE TUAPABINYECKUX CBOMCTB B
IpaKkTHKE TOPHOTO jesa?

67. KakoBa npupoia IpOUCXOKIEHUS COIEPHKALIMXCS B TOPHOM MaccuBe ra3oB? Kak
BIIMAIOT COJAEP KAIIUECS B YrOJBHBIX INIACTaX U ITOPOJHBIX CIOSIX I'a3bl HA IPOLIECCHI
rOpHOTro npou3BoAcTBa? UTO Ha3bIBaIOT ra30€MKOCTBIO TOPHBIX MOpOJ, €€ Buabl? Ko-
sbdunment razonponuraemoctu? Kakumu (U3NKO-XMMHUYECKUMU TIpolleccaMHu 00Yy-
CJIOBJIEHA I'a30€MKOCTb TOPHBIX IOPOA?

68. Kakoil cMbICH yJIEIBHOTO AIEKTPUUYECKOTO COMPOTUBIICHUSI , OTHOCUTEIBHOU JIH-
AIEKTPUYECKON MPOHNUIIAEMOCTH TOPHOM OPOBI?

69. Kakoll CMBICII OTHOCHTEIIBHOW MarHMTHOM IPOHULAEMOCTH TOPHOM HOPOIBI?
MO0KHO JI1 pa3pylIuTh TOPHYIO MOPOAY AJIEKTPOMArHUTHBIM nojeM? Kak Mcnosib3yror
3JIEKTPOMAarHUTHBIE CBOMCTBA TOPHBIX MOPOJ IIPHU PA3BEIKE MECTOPOKICHUMI?

70. Yto Ha3bpIBaeTCs paIMOAKTUBHOCTHIO TOpHBIX opoa? Kak kiaccuduiupy
IOTCSI MUHEPAJIBI 110 CTENEHU UMX paguoakTUBHOCTH? Kakue mapaMerpbl, XxapakTepusy-
IOILIME paJuallMOHHbIE CBOICTBA nopod Bam u3BecTHbI? Kakue BUIbI U3TyUEHUS UMEIOT
MECTO TpU paauoakTUBHOM pacnaze? Kakue MeTonbl MPUMEHSIOTCS I ONpPEAETICHUS
PaZMoOaKTUBHOCTH TOpHBIX Topon? Uto Brl 3HaeTe 00 OTHOCUTENBHBIX METOJAX HU3Me-
peHus paJuOAKTUBHOCTH FOpHBIX nopoa? UTo Takoe pairnoaKTUBHOCTb, IPUBENCHHAS K
OTHOCUTEJIbHOMY COAEPKAaHUIO ypaHa?

71. Kakue npeanoiaoxkeHus CylecTBYIOT B MEXaHUKE CIUIOIIHOTO Je(OPMUPOBAHHO-
ro tena?

72. HazoBuTe MacuTaOHbIE YPOBHH HEOJHOPOJAHOCTH TOPHOTO MacCHUBa.

73. UTo Takoe CIuIomOCTh, TUCKPETHOCTh, CIOMCTOCTh HEOJHOPOJHOCTh U AHU30-
Tponus MaccuBa? Kakue Buapl anuzorponuu Bel 3Haere?

74. Kakue Brl 3HaeTe Teoprun HanpsKEeHUN ?

75. Kakue Brbl 3Haete TeH30pbI?

76. Ilpu KakuX yCIOBHSX BO3HHKAIOT IJIABHbIE HANPSKEHUS, UX HEPABEHCTBA?



77. Kakue Brl 3HaeTe Buabl nepopmanuii, MX CBSI3b ¢ NEPEMEIICHUSAMU ?
78. B uem cocrout 3akoH ['yka?
79. Kakune BUABI HANPSHKEHHOTO COCTOsIHUA Brl 3Haere?
80. Uto Takoe MiIoCKOe HAMPSKEHHOE COCTOSIHUE U IIJI0ocKas aedopManus, Ha30BUTE
IpUMEpPHI?
81. Uem ornmuarotcs auddepeHuanbHble YpaBHEHNUS PABHOBECHS B JEKAPTOBBIX U
NOJISIPHBIX KOOPAUHATAX?
82. Urto onpenenstoT rpaHUYHbIE YCIOBUS B 00111eM BHIE?
83. B uem cyTh ypaBHEHHI COBMECTHOCTHU Aedopmalinii, ux GU3n4ecKuit CMbICI?
84. Kakume MeTonpl M CpeIcTBa NPUMEHSIOT NPH ONPENEICHUH MEXaHWYECKHX
CBOMCTB MacCHBa B HATYPAJIbHBIX YCIOBUAX?
85. B ueM COCTOHT CyTh CTaTUCTUYECKOW OOpaOOTKM JAaHHBIX M3MEPEHHUI Mmapamer-
POB TOPHBIX TOPOA?
86. UTO 3HaYNUT HETPOHYTHIM TOPHBIN MAaCCUB, €T0 HAIIPSYKEHHOE COCTOSTHUE?
87. Kaxk onpenensiercst ero koddduieHT 60KOBOTO JaBICHUS?
88. Kak onpenensercs koapuiirneHT O0KOBOTO JaBIEHUS B ChIMyUei mopoae?
89. B ueM coCTOUT CyTh TEOPUH aHU3OTPOIHBIX IJIACTUH U 000I0UEK?
90. ITouemy Henb3s UCMOJIB30BATh YPAaBHEHUS AJI IJIOCKOTO HAIPSKEHHOTO COCTOSI-
HUS ¥ TUIOCKOM JehopMaIiu 1Jisi TOPHBIX MacCUBOB?
91. Kakue ocHOBHBIEC ypaBHEHUS JUIsl MIEpeMEIleHU U aedopmaiuii UCIOIb3yIOTCS
B CJIOUCTBIX aHU30TPOIHBIX MJIACTHHAX U 0007104YKax?
92. B ueM cOCTOUT CyTh NPUOTMKECHHOU TEOPUH AaHU30TPOITHOM TJIACTHUHBI,
93.YeMm OTIIMYAKOTCSI MEXAHUYECKNE XAPAKTEPUCTUKH CIOUCTBIX MaCCHBOB OT OJHO-
CHOMHBIX?
94. B ueM COCTOMUT CyTbh, TaK Ha3bIBAEMBbIX, [IPUBEJICHHBIX MEXAHUYECKUX XapaKTe-
PHUCTHUK CJIOUCTBIX aHU30TPOITHBIX MACCUBOB?
95. Kak BiMseT TPEeUMHOBAaTOCTh HA HANPSKEHHO-IE(POPMUPOBAHHOE COCTOSTHUE
MAaCCUBOB TOPHBIX MOPOA?
96. Kak BausieT MON3y4yecTh MACCHMBa IIAXTHOTO CTBOJIAa HAa €ro HampsKEHHO-
nehOpMUPOBAHHOE COCTOSIHUE?
97.Chopmynupyiite TeOpeMbl 000U, JekKalIue B OCHOBE MOJEIUPOBaHus pusu-
YECKUX SIBJICHUI?
98.ChopmynupyiiTe yCIOBHs T€OMETPUIECKOT0, KHHEMAaTUYECKOr0 ¥ TMHAMHYECKO-
ro MoA0OHUsI MEXaHUYECKUX CHCTEM.
99. Ha xakoil OCHOBE U3rOTaBJIMBAIOT SKBUBAJICHTHBIE MaTEPUAIIbI?

100. N3noxuTe METOMUKY 10A00pa SKBUBAJIEHTHOTO MaTepHalia Ha OCHOBE

necyano-napauHOBOM CMECH.

101. N3noxnTe METONMKY UCHBITAHUKA MOJEJIEM W3 3KBUBAJCHTHBIX MaTepua-
JIOB.

102. PackpoiiTe (pusnyeckre NpUHLMUIIBI, JIEKAUIME B OCHOBE LEHTPOOEKHOTO

MOJIETTUPOBAHUSI.



4.3 Ilpumep 3K3aMeHANTUOHHOTO OMJIeTa

I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O ITPOPECCHOHAJIBHOI'O OBPA3OBAHNA
«JOHEIIKMI HATTMOHAJIBHBINM TEXHUYECKUI YHUBEPCUTET»

IIporpamma BeIcIIero npodeccHoHATEHOTO 00pa30BaAHUS CIICHUAJIUTET

CrieruansHOCTh 21.05.04 «I"opHoe neno»

CewmecTtp ﬂ

Criernanuzanus FODHI)IC MAllIuHBI 1 O60DVI{OBaHI/Ie
VYyeOHas IUCUMIIINHA: dusuka TOPHBIX ITOPOJ

3K3AMEHAIIMOHHBINA BUJIET N 1
1.ba3zoBbie mapamMeTpbl TOPHBIX MOPO/I, UX ONpE/IETCHUE.
2. OreHka 1 orpe/ieNieHre OMOO0K MPU MOAECTUPOBAHUH.
3. B HauanbHBI MOMEHT NMPUIIOKEHUSI HArpy3KU K 00pasily MopoJibl B HEM BO3-
Hukian HanpsbkeHus 85 Mlla. CHwxenne Hanpspbkenuil depe3 30 CyTOK COCTaBHIIO
24 MIla. Onpeaenuts NEPUO peIaKkcaluu TOPHON MOPOIbI.

KPUTEPUU
OILICHUBAHUS YK3aMEHAIIMOHHOW PabOThI U BBICTABIICHUS K3aMEHAIMOHHOMN OLIEHKH
0 AUCIUIUTMHE « DU3HKA TOPHBIX TTOPOI»

B kaxxnoMm OuiieTe copepikarcs ABa TEOpeTHUECKUX Bompoca (3amanust Ne 1, 2) 1 oguH npumep
pemenus 3agaun (3). 3amanusim npucBauBarotcss 50, 20 u 30 6amioB, cyMMa KOTOPBIX COOTBETCTBYET
100-6anpHO¥ mIKae.

[Ipu oTBeTe Ha TeopeTHUeckoe 3aanne oneHka «100» cTaBUTCS B Ciiydae MOJHOTO CUCTEMHO-
TO PacKpBITUsSL BOIpoca 0e3 KaKuX-TuOO0 HeTOYHOCTeW. balibl CHUMAIOTCS, €CIM B OTBETE YITYIICHBI
Kakue-11u00 BTOPOCTENICHHBIE MOMEHTHI (10 10 GamioB), AOMyIIEHBI HECYNIECTBEHHBIE HETOYHOCTH
(mo 10 GamoB), JOMYyIICHBI CYIIECTBEHHbIE HETOYHOCTH IMPHU MPABUILHOM OTBETE B IejoM (10 25
0ayuoB), MPU HEAOCTATOYHOM MPEJCTABICHUU MaTepHAIOB (OaJIIbl CHUMAIOTCSI KaK MPOIEHT HEI0-
CTAIOIIEr0 MaTepHalia C y4eTOM €ro 3HAYNMOCTH).

HroroBas oneHka 3a 5K3aMEH PacCUMTHIBAETCA KaK CyMMa OLICHOK 3a OTBET Ha KaXIblil BO-

mpoc.
YTBepkaeHO Ha 3aceqaHnu Kadeapol CTpouTENbCTBO 3/1aHUH, TOI3EMHBIX COOPYKEHUH M TeOMEeXaHHKa
(naumenosanue kagedpwt norHOCHBIO)
IIpoTokon Ne oT
3aB. kadempoit C. B. bopmiesckuit
(noonucw) (®.1.0.)
DK3aMeHaTOP N.®. Mapuitayk
(noonucw) (o.1.0)

4.4 . Kputepuu oueHMBAHUA

B kaxxmom Oumnere coaepkarcs JABa TeOpeTUYecKux Bompoca (3amanust Ne 1, 2) u
onuH mpumep pemenus 3anadu (3). 3amanusim npucBauBatrorcs S50, 20 u 30 G6amwos,
cyMMa KOTOpbIX cooTBeTcTBYeT 100-0anbHOM HIKae.

IIpu oTBeTe Ha TeopeTHdecKoe 3aaanue oneHka «100» ctaBuTcs B cirydae MmoaHO-
IO CUCTEMHOTI'O PacKphITHs BOIpoca 0€3 KaKUX-IM00 HETOUHOCTE!. bamisl cHUMarores,
€CJIM B OTBETE YMYLIEHbl KaKUe-IMO0 BTOpOCTENEHHbIe MOMEHTHI (10 10 6aioB), no-



MyIIEHbl HECYIIECTBEHHbIE HETOUHOCTH (710 10 O6anioB), TONMyIIEHbI CYIIECTBEHHbIEC HE-
TOYHOCTH IIPU MPABUILHOM OTBETE B 11€JIOM (710 25 GaioB), Npu HEAOCTATOYHOM TpEI-
CTaBJICHUU MaTepHasioB (0aJIbl CHUMAIOTCS KaK MPOLIEHT HEIOCTAIOLIEro MaTepuaia ¢
Y4€TOM €ro 3HaUUMOCTH).

NtoroBas oreHKa 3a 9K3aMEH PAaCCUUTHIBACTCS KaK CyMMa OILIEHOK 3a OTBET Ha
Ka)IbIid BOIIPOC.

[Ipumep pacueTa UTOTOBOM OIIEHKHU IO AK3aMEHY JJisi JAHHOTO OWiieTa ¢ HETOY-
HOCTSIMH MPU OTBETE, KOTOpbIE CHIKAIOT 5, 7 1 10 0aioB COOTBETCTBEHHO.
Torna utorosas oreHka 1o 3x3ameny coctanisier: 100- (6+7+12) = 756anmoB.
[Tomyuyennas onenka o 100-0ayuibHOM IIKaNe OMPENENSIeT OIEHKY MO HAIMOHAIBHOU
mkane u mkaine ESTS.

4.5. IIpuMep TeKkyliero onpoca Ha JJadopaTOPHbIX 3aHATUSX

enpb 1 3agaun GU3UKHU TOPHBIX MOPO/I.
bazoBbie mapaMeTpbl TOPHBIX MOPOJ.
Buabl HanpsKEHHOTO COCTOSTHUS TOPHBIX TTOPO/I.
Teopuu IPOYHOCTH TOPHBIX TOPOSI.
VYpyromiacTuueckue CBOMCTBA TOPHBIX TOPOJ.
OCHOBBI TOCTPOEHUS MACTIOPTA IMTPOYHOCTH C UCTIOJIb30BaHUEM KpyroB Mopa.
[1nockoe Hanps>KEHHOE COCTOSIHUE U TJI0CKas AedopMaliusl.
O0BeMHOE HAIPSKEHHOE COCTOSTHUE.
9. TeH3op HanpsKEHUN U AehOpMaIIHii.
10. AkycTuueckue CBONCTBA TOPHBIX MOPOI.
11. T'uapaBnuyeckue CBOMCTBA TOPHBIX MOPOI.
12. TepmMoaguHaMUYECKHUE CBOMCTBA TOPHBIX MOPO/I.
13. TennoBbie CBOMCTBA TOPHBIX MOPO/I.
14. DnekTpoMarHuTHbIC, TA30JMHAMUYECKUE U PaIUAlIMOHHBIE CBOMCTBA TOPHBIX
OPOJ.
15. T'OpHO-TEXHOJOTMYECKHUE MTAPAMETPHI TOPHBIX MOPO.
16.  OCHOBHBIE YHCIIEHHBIE METO/IBI UCCIEAOBAHNN HANPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHHS TIOPOJHOI'O MacCHBa.
17. CymHOCTP METOJIOB KOHEUHBIX PAa3HOCTEN M 3JIEMEHTOB, BAPUALIMOHHBIX Me-
TOJOB.
18.  OcHoBHbIE MpaBUIa MOJIECIIUPOBAHHUS.
19. T'eomerpuueckoe mogodue.
20. Mexanuueckoe moaooue.
21. Meroja >KBHMBaJIEHTHBIX MAaTEPHUATIOB.
22. Meroa ueHTpOOEKHOTO MOACIUPOBAHUS

NI R WD =

4.6 IllpuMepHasi TeMATHKA WHAUBHAYAJIbHBIX 3aJaHUM

TemaTnka WHAWBUIyalbHBIX 3aHATUN INpuUBEAcHA B [2]. 3ammra mpoxXoAuT B
dbopme cobecenoBanus. KonTpolsibHas paboTa caeTcsi Ha MPOBEPKY 3a HEMACIO JI0 JK-
3aMeHa.



Tekymumi KOHTPOJIb 3HAHUN CTYJAEHTOB NMPOU3BOIAUTCS MO PE3yNbTAaTaM BBIMNOJI-
HEHUs pacu€ToB Ha JAOOPATOPHBIX 3AHATHUAX MO WHIMBHUIYyalIbHOMY BapHaHTY, BO Bpe-
MsI KOHTPOJIBHBIX OITPOCOB B X0J1€ MPOBEACHUS JICKIIMOHHBIX U JIA0OPATOPHBIX 3aHATUM.

IIpomexyTouyHasi arrecTalMs I0 pe3yJibTaTaM OCBOCHMS IUCLUILUIMHBI B Ce-
MECTpe IPOBOAUTCA B (POPME CEMECTPOBOI0O IK3aMeHa B cOOTBETCTBUU ¢ «IlonoxeHunem
00 opraHuzanuu yuyeOHoOro mnpouecca B JIOHEIIKOM HAaIlMOHAJIbHOM TEXHUUYECKOM YHH-
BEPCUTETEY.

IIpu onpedenenuu ypoeHsa 3Hanuii cmyoenmos npenooagamenb pyKo80OCMEYemcs
KpUumepusamMu OYeHKU 3HAHUL, AGIAIOWUMUCA COCMABAAIWel 4acmbvlo  y4eOHo-
MEmoOUUecKo20 KOMNIEKCa OUCYUNTIUHDL.

5. PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHas quTEepaTypa

1. ®uznka ropHeIX MOPOJI [DIEKTPOHHBIN pecypc] : [yueOoHuk ais By30B] / Cobo-
neB Banepuit BuktopoBuu, CrapukoB Anekcanap Ilerposuu ; B.B. CoGones, A.IlL
Crapukos ; 'BY3 "Ham. ropu. yu-1". - 12 M0. - lonenxk: Joubacc, 2012. - 1 daiin. -
Cucrtem. TpeboBanus: [IpocmoTtpiuk djvu-daiinos.

URL: http://ed.donntu.org/books/20/¢d9685.djvu

2. MopenupoBanue (U3MYECKUX MPOIECCOB B TOPHOM TMPOU3BOJCTBE [DIiEK-
TPOHHBIN pecypc] : yueOHOe mocoOue s CTyJACHTOB, O0YUYAIOIIUXCS MO CHEIHaTbHO-
ctu 21.05.04 "T'oproe neno" / C. B. bopmesckuii [u np.] ; C.B. bopmesckuii, C.A. Ka-
nsxkuH, K.H. JJabunackuii u ap. ; TOY BIIO "IorHTVY". - 8 M6. - lonenk: 'OY BIIO
"NorHTVY", 2016. - 1 ¢aiin. - Cuctem. TpedoBanus: Acrobat Reader.

URL: http://ed.donntu.org/books/cd4536.pdf

II lonosiHUTEIbHAA JIMTEPATypa

3. ®u3nka ropHbIX MOPOJ [DJAEKTPOHHBIA pecypc]: 1abopaTOpHBIM MPAKTHUKYM
st cryaeHToB cnenuanbHoctd 1-51 02 01 «Pa3paboTka MECTOPOXKIECHUN MOJIE3HBIX
uckomaembix» / A. A. T'onosau, I'. A. Kyntens, A. U. fuxosen ; A.A. I'onoBay, I'.A.
Kynrens, A.W. fAukosern; benopyc. Ham. TexH. yH-T, Kad. ropubeix pa6ot. - 1 M6. -
Munck : BHTY, 2013. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader.

URL: http://ed.donntu.org/books/20/cd9686.pdf

4. HampsixeHHO-1e(OPMUPOBAHHOE COCTOSTHUE MACCHBA TOPHBIX MOPOJI MOI3EM-
HBIX OOBEKTOB YTOJBHBIX IIaxT: MoHorpadwus [DnekTponnsiid pecypc] / C.B. bopies-
ckuit [u ap.] : mox o6mr. pen. C. B. bopmesckoro, . ®. Mapuituyka. — {onenk: JJOH-
HTY, 2017. -275 c.

URL: http://ed.donntu.org/books/17/cd7721.pdf

6. YHEBHO-METO/IUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHbI

Y4eOHo-MeTOANYECKHE U3aHNs, pa3padoTrannbie B IOHHTY:


http://ed.donntu.org/books/20/cd9685.djvu
http://ed.donntu.org/books/cd4536.pdf
http://ed.donntu.org/books/20/cd9686.pdf
http://ed.donntu.org/books/17/cd7721.pdf

1. Koncnekr nexkumii mo kypcy «®Pu3uka TOPHBIX MOPOI» (I CTYAEHTOB
HarnpaBieHuil moarotoBku 21.05.04 «[opuoe nmemo») [Dmextponnsiii pecypc] / Cocr.
Mapuituyk U.®., Kynenko U.B., Hedhénos B.E.— Jonenk: JouHTY, 2015.— 296 c.

URL: http://ea.donntu.org/handle/123456789/34797

2. Meroauueckue yKazaHusl K MPOBEACHHUIO MTPAKTUYECKUX (J1aDOpaTOpHBIX) 3a-
HSATUN U MHIUMBUIyAIbHBIX 3aJJaHui (pacueTHO-Tpaduyeckure paboThl) 0O HOPMATUBHOM
y4eOHON NUCUUIUIMHE IHUKJIa MPOodecCHOHANBHOW U MPAKTHUYECKOW MOATOTOBKU «Du-
3UKa TOPHBIX Topoa» [DnektpoHubiid pecypc] / TOY BIIO "HOHHTVY", kad. Crpou-
TEJILCTBO 3/IaHWM, MOA3EMHBIX COOPYKEHUM M TeoMexaHuku : cocT. U.d. Mapuituyk,
B.E. Hedenos.— JIMb.— Jlonenk: [['OY BIIO « IOHHTVY»], 2017.— 1 ¢aitn.— Cucrem.
TpebGoBanus: Acrobat Reader. (moctyn u3 au4HOrO KabMHETA CTYACHTA)

3. MonenupoBanue (GuU3MUECKUX MPOIECCOB B TOPHOM MPOU3ZBOJACTBE [DIek-
TPOHHBIN pecypc] : yueOHOe mocoOue A CTyAEHTOB, 00YYaIOIUXCS MO CHEUaIbHO-
ctu 21.05.04 "Topnoe neno" / C. B. bopmiesckuii [u np.] ; C.B. bopmesckuii, C.A. Ka-
nsxun, K.H. Jlabunckuii u ap. ; TOY BIIO "ToaHTVY". - 8 M6. - Jlonenk : [OY BIIO
"HouHTVY", 2016. - 1 ¢aiin. - Cuctem. TpedoBanus: Acrobat Reader.

URL: http://ed.donntu.org/books/cd4536.pdf

4, HanpsbxenHo-nepopMupoBaHHOE COCTOSIHUE MAacCHBa TOPHBIX MOPO/ MOJ-
3eMHBIX OOBEKTOB YTOJBHBIX MIAXT: MOHOTpadusa [Dnexrponnsiit pecypc] / C.B. bop-
mieBckuit [u np.] : mox obm. pea. C. B. bopmesckoro, . ®. Mapwituyka. — JloHenk:
JOHHTY, 2017.-275 c.

URL: http://ed.donntu.org/books/17/cd7721.pdf

DJIeKTPOHHO-UH(pOpPMAIMOHHBIE PeCYPChI
OBC JIOHHTY - http://donntu.org/library



http://ea.donntu.org/handle/123456789/34797
http://ed.donntu.org/books/cd4536.pdf
http://ed.donntu.org/books/17/cd7721.pdf
http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJINHBI

1. Yuebnas aymuropus Ne9.411, y4eOHbIH KoOpIyc 9, Ul NPOBEIEHUs 3aHSITHM
JIEKIIMOHHOr0 THIIA, TPYIIIIOBEIX M WHJIMBHUIyaJIbHBIX KOHCYJIBTAITUM, TEKYIIEro KOHTPO-
JS ¥ TPOMEXYTOYHOW arrecTtanuu (MyJbTUMEIuiHOe O0OpyHdOBaHHE: KOMITBIOTEP-
HOyTOyk, UBUNTU (6ecratnast Bepcust 18.04), OpenOffice (GecrutatHast Bepcus
4.1.6), mpoekTtop, skpan s PC-npoexropa; crenranu3vupoBanHasi Mebenb: J10cka ay-
JUTOPHAs!, MapThl, IEMOHCTPALMOHHBIE CTEH bl U IIAKATHL. ).

2.CrienmanusvpoBaHHas yueOHas maboparopust reomexanuku Ne2.011, yueOHbIiH
KOPILyC 2, ISl IPOBEJCHNUs 3aHATUN JaDOPaTOPHOro TUIIA, IPYIIIOBBIX U MHIUBUY alb-
HBIX KOHCYJIBTAIMM, TEKYyIIEero KOHTPOJIS U IPOMEXYTOUHOH arrecTaluu (MyJIbTHME-
JTUHHOE o0opy/10BaHuE: KOMIIBIOTEP-HOYTOYK, UBUNTU (OecnmaTHas
Bepcust 18.04), OpenOffice (OecruiatHas Bepcust 4.1.6), mpoextop, 3kpaH mis PC-
IPOEKTOpa; CleNUaTU3UpOBaHHasi MeOelsb: J0CKa ayIUTOpHasl, MapThl, JeMOHCTPAIH-
OHHBIE CTEHJBI M IUIaKkaThl, cuTa JabopatopHsle, Bechl (PH-101{13Y); ycraHoBka s
OIlpe/IeNICHUs] KaTeropuu abpa3sMBHOCTH TOPHBIX ITOPOJ, CTAaHOK TOUMIBHBINA (DT-62);
KpeneyKiIalyuK; Kpelnb apoyHasi; cTaHOK TokapHbi (TB16); Tucku crnecapHsle; mpecc
runpasinudeckuit (IICY-15); npece runpasinyeckuit (IICY-10);npubop ompeneneHus
kpenoctu nopo (ITOK); mpubop onpenenenust KarTeropuud ApoOUMOCTH TTOPOI; TATIHK
nasnenus (JICP-10); natuuk naBiieHus] C BaKyyMHOM pe3WHOM; IIaXTHBIE camociacare-
mm, apoowika JII'-200x125.).

3. ITomerenust 1Jist CaMOCTOSTEIEHON PAa0OThI C BOZMOYKHOCTBIO IMOIKIIOYEHHS K
cetu "MurepHer" u obecrieueHHeM JIOCTyIla B 3JIEKTPOHHYIO HUH(POPMAIHOHHO-
00pa3oBaTeIbHYIO Cpe/ly OpraHu3allui: YUTallbHbIe 3ajibl, yueOHble koprmyca 2,3 (Kom-
NBIOTEPHAS] TEXHUKA C BO3MOYKHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» U obecreue-
HHEM JOCTyIa B JJEKTPOHHYIO HH(pOpMaIlMOoHHO-00pa3zoBarenpHyto cpeny (DHMOC
JIOHHTY) u snextponno-6ubnuoteunyto cucremy (ObC IPRbooks), a Takxe Bo3MOK-
HOCTBIO MHJIUBH/IYaJIbHOTO HEOTrpaHUUYEeHHOTo jocTyna odydaromuxcs B 9bC u DMOC
nocpeactBoM Wi-Fi ¢ nmepcoHanbHbIx MOOUIBHBIX ycTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmiecTsennas muuensus MPL 2.0/ Grub loader for ALT Linux -
manen3ust GNU LGPL v3/ Mozilla Firefox - munenszus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuuen3ust GNU GPL

)

CocraBurens paboyell IporpamMMBl: 4 N.®. Mapuiiuyk

(rnoamnuce)
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