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1. Ileau ocBOEeHMSI AU CIMIIJIMHBI
Heabro ocBoenus nucuuiuivHbl «['eoMexanuka noazeMHoil pazpadbotku MIIN» sBnsercs
IIOJYy4YeHUE 3HAHUN IO OCHOBHBIM TI'€OMEXaHWYECKHM IIpoleccaM, IPOUCXOJAUIUM  IIPH
MOA3EMHON IT'€0TEXHOJIOTHH U CII0CO0aM ypaBlIeHUS UMH.

2 Mecrto aucuuimiinHbl B cTpykType OOII moAroroBkM crnenuagucra
Hucuumnuna «['eoMmexanuka mnojazeMHOM paspadbotku MIIN» sBasercs nucUUIUIMHON

BApUATHUBHOW 4YacTH y4eOHOTro IIaHa MOATOTOBKH CIIELHMATIUCTOB MO0 cneruanbHocTy 21.05.04
I'opHoe neno cnenunanuzanuu MapKieinaepckoe Jemio.

Jljig u3yyeHus: AMCUUILTMHBI HEOOX0AUMBI 3HaHUA (YMEHUsI, BIaJeHHs ), COpMUpPOBaHHbBIE
B pe3yJbTaTe U3y4EHUS:

- ['eonorus

- 'opHoe paBo

- Mexanuka

-OCHOBBI TOPHOTO JIeTIa

- bezonacHocTh BeZieHHs TOPHBIX paboT

- ['eomexanuka

3HaHus (YMEHUSs, BIAJCHMS), MOJIYYEHHbIE NMPU W3YYEHHM JAHHOW IUCLUIUIMHBI OyAyT
HEO0XOAUMBI:

Mapxkmennepus

Mapkiuelinepckoe odecriedenrie 6€30acHOCTH BEAEHUS FTOPHBIX padoT

HayuHno-uccnenoBarenbckas pabora

l'ocynapcTBEeHHOM HTOTOBOM aTTECTallUN

3. KoMmnerenuun odyuyarouerocsi, popmupyemsie B pe3yibTare 0CBOCHHUS
AUCHUILIMHBI (MOAYJISI)H IVIAHUPYeMble pe3yJbTAThl 00yUeHHs:

B pesynbrare ocBoeHus aucuMIUIMHBI «['eomexaHuka mnoja3eMHoW paszpabotku MIIN»
00yJaronIMiicsl JOJDKEH 00J1aaTh CIETYIONTUMHA KOMIICTCHITUSIMU

CrpyKTypHBIi [Inanupyemble pe3ynbTaThl O0y4eHUS
JJIEMEHT
KOMIIETEHIIUU

[1K-3 BiajieHueM OCHOBHBIMH NPUHIIMIIAMH TEXHOJIOTUI SKCILTyaTallMOHHOW pa3BeKu, J00bIYH,
nepepaboTKU TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, CTPOMTEILCTBA U HKCIUIyaTallUU IOJI3EMHBIX
00BEKTOB

3HaTh ONpe/eNieHus, TOHATUS, TEXHOJOTUU U OCOOEHHOCTHIKCILIyaTallMOHHON
pa3Beku U J0ObIYM TBEPABIX IOJE3HBIX HCKONAEMbIX, a TaKXKe IpH
CTPOUTENIBCTBE U IKCIUTyaTallU MOJ3EMHBIX 0ObEKTOB Ha YPOBHE OCBOEHUS
Marepuanga,  HPEICTaBIEHHOIO  Ha  AyJUTOPHBIX  3aHATHIX  C
JOTIOTHUTEIbHBIM ~ MCIIOJIb30BAHUEM  OCHOBHOM U JIOTIOJHUTEIHHOU
JUTEpaTypel, a  TaKkKe IyTeM  HCIOJb30BaHHUS  BO3MOXKHOCTEH
MH(OPMaLlMOHHON CpeJibl

YmMmetn aHAJIM3UPOBATH TOPHO-TE€OJIOTUYECKUE YCIIOBUS pa3pabOTKH C MO3ULIUN
BO3MOXXHOCTH BO3HUKHOBCHHUA BHE3AITHBIX BI)I6I)OCOB W I'OPHBIX YaapoB,
Pa3IINIHBIX (bOpM IMPOABJICHUA CABMIKCHUA 'OPHBIX IMOPOA U UX
ne(pOpMUPOBAHUSL.

Bnaners HaBBIKAMU W METOAMKAMU OOOOIIEHUs PEe3y/IbTaTOB PEIICHHUS; CIIOCOOaMu
OLICHUBAHUS 3HAYMMOCTH W NPAKTUYECKOW MPUTOJHOCTH IOJYYECHHBIX
pe3ynbTaTOB; HaBBIKAMHU aHAJIM3a TEXHOJOTHM JOOBIYM TBEPIBIX MOJIE3HBIX
HCKOTAeMBIX, CTPOUTEILCTBA U IKCIUTyaTalliy TOI3EMHBIX 00BEKTOB

[ICK-4.1 roTOBHOCTBIO OCYIIECTBIISITH TPOU3BOACTBO MApKIICHIEPCKO-T€OIE3NIECKIX PadoT,
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OIIPENENATh IPOCTPAHCTBEHHO-BPEMEHHBIE XapAaKTEPUCTUKHN COCTOSIHUSI 3€MHOM TIOBEPXHOCTH U
HeJp, TOPHO-TEXHUYECKUX CUCTEM, IMOJA3EMHBIX U Ha3eMHBIX COOPYKEHUI U 0TOOpaKkaTh
MH(OpPMAIIHIO B COOTBETCTBUU C COBPEMEHHBIMU HOPMATUBHBIMU TPEOOBaHUSIMU

3HaTh onpe/ieNieHus1, MOHATHUS, TIPaBUIIa U MPoLEecChl 0 GopMax U 0COOEHHOCTAX
MIPOSIBJIEHUS CABM>KEHUS 36MHOM TIOBEPXHOCTH B pa3IMYHbIX TOPHO-
re0JIOTHYECKUX YCIOBUSX, TapaMeTpax CABUKEHHS TOPHBIX IOPOJI Ha
YpOBHE OCBOEHHUSI MaTepHala, NpeACTaBIEHHOIO Ha ayJUTOPHBIX 3aHATHUSAX C
JIOTIOTHUTEIbHBIM HCIOJIb30BAHUEM OCHOBHOM U JOTIOJIHUTEIbHON
JUTEPATYyphl, a TAKXKE IIyTEM HCII0Ib30BaHUS BO3MOKHOCTEN
MH(OPMALMOHHON CpeJibl

Ymeth CaMOCTOSITEIPHO MPUOOpETaTh JIOMOJHUTEIbHbIE 3HAHUS W YMCHUS,
apryMEHTHPOBAaHHO OOOCHOBBIBATH TIOJIOKEHUS TPEAMETHOW oOmactu
3HAHUS,

IMPUMCHATH OCHOBHBIC I'€OAC3NICCKUC METOAbI U CITOCOOBI YCTAHOBJICHUA
(bOpM IMPOABJICHUSA T'OPHOT'O AABJICHUA U CABUKCHUA I'OPHBIX ITOPOJ U TOPHO-
TEXHHUYCCKUX CUCTEM, ITOA3€EMHBIX 1 HA3€EMHBIX BI)Ipa6OTOK

Bnaners HaBBIKAMU W METOAMKAMH OOOOIIEHUs PEe3y/IbTaTOB PEIICHHUS; CIIOCOOaMu
OLCHUBAHUS 3HAYMUMOCTH UM NPAKTUYECKOW MPUTOJHOCTH MOJTYYEHHBIX
pe3yJAbTaTOB [0 OCHOBHBIM METOJMKAM 0 ONPEIECTECHUIO COCTOSHUS 36MHOM
MMOBEPXHOCTH, MACCHUBA TOPHBIX MOPOJ, TOPHO-TEXHUYECKUX CUCTEM

[ICK-4.2. TOTOBHOCTBIO OCYIIECTBJIATH IUIAHUPOBAaHHE pa3BUTUS TOPHBIX pabOT U
MapKIIeHIepCKUil KOHTPOJIb COCTOSIHMSI TOPHBIX BBIPAOOTOK, 3/1aHUM, COOPYKEHUH U 3EMHOMU
MIOBEPXHOCTH Ha BCEX ATallaX OCBOECHMSI U OXpaHbl HEAp C OOecreueHUuEeM IPOMBILIIEHHON U
9KOJIOTMYECKOH 0€3011aCHOCTH

3HaTh onpe/ieNieHus], MOHATHUS, IPaBUIIa U MIPOLIECCHI 110 (popMaM MPOSIBIACHUS
TOPHOTO JTaBJICHMUS, CIBUKEHHSI TOPHBIX BBIPAOOTOK, 36MHOM MMOBEPXHOCTH,
3JIaHUM U COOPYKEHUH Ha HEH, OCHOBHBIM MEpaM 110 IPEIOTBPAILICHUIO
BJIMSIHUS] TOPHOTO JIABJICHUS U CIBU>KEHHSI TOPHBIX TIOPOJ HA pa3InyHbIE
COOPYKEHHS U1 MAaCCUB F'OPHBIX ITOPOIHA YPOBHE OCBOEHUS MaTepuaa,
IIPEACTABICHHOIO Ha ayJUTOPHBIX 3aHATHUSX C JOTIOJIHUTEIbHBIM
HCIIOJIb30BAHUEM OCHOBHOU U JIOTIOJIHUTEIBHOW JIUTEPATYPHI, & TAKKE
IIyTE€M HCII0JIb30BaHMsI BO3MOXKHOCTENH HHPOPMAITMOHHOMN Cpe/ibl

YmeTh CaMOCTOSITEIPHO TMPUOOpETaTh JOMOJHHUTEIbHbIE 3HAHUS W YMCHUS,
apryMEHTHPOBAaHHO OOOCHOBBIBATH TIOJIOKEHHUS TPEAMETHOM 00yacTu
3HAHUS;

pazpabaThiBaTh NPOTUBOIeHOPMALIMOHHBIE MEPONIPUATHS Ha
MIpeI0OTBPAILlEHUE BPETHOTO BIMSHUS TOPHBIX pabOT Ha rOpHBIE BHIPAOOTKH,
MAaCCHB TOPHBIX OPOJ M 3€MHYIO TIOBEPXHOCTH

Bnanets HaBbIKAMU U METOJMKaMu 00OOLIEHUS pe3y/lbTaToOB pPELIEHUs; crocodaMu
OLICHUBAHMSI 3HAYUMOCTH U TMPAKTUYECKOW MPUTOJHOCTH IOJIY4YEHHBIX
pe3yJlbTaTOB,  pa3dUYHbIMU  croco0aMu  MPOTHBOJAEHOPMALMOHHBIX
MEpONPUITUI




4. CTpyKTypa U coJep:KaHue TUCHUIIMHBI

OO0mast TpyI0eMKOCTh TUCIUTUIMHBI COCTABISET 7 3a4STHBIX €MHMII, 252aKajl. 4acoB, B TOM YMCIIe: KOHTakTHas padora — 107,9akan. yacos
aynutopHast Harpy3ka — 102akaj. gacos,
BHeay1uTopHas paboTa — 5,9akaj. yacos

camocTosTenbHas padota — 108,4akai. yacos

MOJITOTOBKA K dK3aMeHy — 35,7aKajl. 4acoB.
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8 2 8 CaMOCTOSITEIIbHOE M3Y4YEeHHE | yCTHBINA OIPOC [K-3,
@akTopsl, OKa3bIBAIOIIUE 9 o
JIOTIOJIHUTENBHOW M OCHOBHOM |(coOeceioBaHue) [1CK-4.1,
BIIMSTHHE Ha pasBUTHE
JIUTEpaTypbl MO AUCUUILIMHE, IICK-4.2.
ne(OpPMAITMOHHBIX IPOIIECCOB
BBITIOJTHEHHE PaKTUYECKUX 3,Y,B.
Ha Kapbepax
pabor
8 6 4/31 8 CaMOCTOSITEIIbHOE M3Y4YeHHE| YCTHBIN OMPOC U 3alUTa [K-3,
OcHoBHbIE METObI JOTIOJIHUTEIIBHOM W OCHOBHOM MPaKTUYECKON pabOThI [1CK-4.1,
ONPENCIICHUS  YCTOMYHMBOCTH JIUTEpaTypbl MO AUCUUILIMHE, [1CK-4.2.
npuOOPTOBOTO MacCHBa BBITIOJTHEHHE MPaKTUYECKUX 3,Y,B.
pabor
8 4 8 CaMOCTOSITEIIbHOE U3Yy4YCHHE YCTHBIH OIpOC [K-3,
. JIOTIOJIHUTENBHOH M OCHOBHOM (cobecenoBanue) [1CK-4.1,
Knaccugukanus nedopmarmii
JUTEpATypbl MO JAUCUUILIMHE, IICK-4.2.
OOpTOB Kapbepa
BBITIOJTHEHHE PAaKTUYECKUX 3,Y,B.
pabor
Cnioco6b1 yKperuieHust| 8 4 421 8 CaMOCTOSITEIIbHOE M3Y4YeHHE| YCTHBIN OMPOC U 3aluTa [K-3,
MAaCCHBOB I'OPHBIX IIOPOJ] JIOTIOJIHUTEIIbHOM W OCHOBHOM IIPaKTUYECKON pabOThI I1CK-4.1,




JIUTECPpATypbl MO AHUCHUILINHE,

I1CK-4.2.

BBITNIOJIHEHUE MIPAKTUYECKUX 3,Y,B.
pabor
Harypubie meToasl usmepenus 8 CaMOCTOSTENBHOE M3y4YEHUE YCTHBIN OIPOC [K-3,
CTaTUYECKUX U JTUHAMHUYECKHX JOTIOJIHUTEIBPHONM W OCHOBHOM (cobecenoBanue) [ICK-4.1,
HANPSHKEHUM. JIUTEpaTypbl MO JAUCUUILIMHE, [1CK-4.2.
BBITNIOJIHEHUE MIPAKTUYECKUX 3,Y,B.
pabor
Hanpsixennoe COCTOSIHUE 421 8 CaMOCTOSTENBHOE M3y4YEHHUE| YCTHBIM OMPOC U 3alUTa [K-3,
TOPHBIX IOPO T BOKpYT JOTIOJIHUTEIIBHOM W OCHOBHOM MPaKTUYECKON pabOThI [1CK-4.1,
IIOJ3€MHOM  KalmUTaJIbHOU U JUTEpaTypsl MO JIUCLHUILINHE, I1CK-4.2.
MIOATOTOBUTEIBHON BBITNIOJIHEHUE MPAKTUYECKUX 3,Y,B.
BBIPAOOTOK. pabot
['eoMexaHnueckue MpoOLECCHI 4 4/31 8,4 CaMOCTOSTENBHOE M3y4YEHHUE| YCTHBIM OMPOC U 3alUTa [K-3,
IIPU BEIEHUU OYUCTHBIX paboT. JOTIOJIHUTEIIBHOM W OCHOBHOM MIPaKTUYECKON pabOThI [1CK-4.1,
JUTEpaTypsl MO JIUCLHUILUINHE, I1CK-4.2.
BBITNIOJIHEHUE MIPAKTUYECKUX 3,Y,B.
pabor
Htoro 3a cemectp 32 16/101 56,4 IIpomexyTounas
arrecTanus - 3K3aMeH
CHnBmxeHHE TOPHBIX  TOPOI 16/81 12 CaMOCTOSTENBHOE U3YUEHUE YCTHBIM OIPOC U 3allHTa [K-3,
MOJ BIHSHUEM TMOA3EMHBIX JIOTIOJTHUTENBHOM U OCHOBHOM MPaKTUYECKOU pabOoThI [ICK-4.1,
pa3paboToK. JIUTEPaTypsl 110 JUCLUIUIVHE, I1CK-4.2.
BBINIOJIHEHUE NMPAKTUYECKUX 3,Y,B.
paboT M KypCOBOTO MTPOEKTA
JuHamuyeckne u 16/81 12 CaMOCTOSTENBHOE U3YUEHUE YCTHBIM OIPOC U 3alluTa [K-3,
ra3oJUHAMHAYECKUE SIBJICHUS B JIOTIOJTHUTENBHOM U OCHOBHOM MPaKTUYECKOU pPabOThI [ICK-4.1,
MaccuBax opox o JINTEPATYPBI O TUCIUILIINHE, [1CK-4.2.
BIIMSIHUEM TOPHBIX padoOT. BBINIOJIHEHUE MPAKTUYECKUX 3,Y,B.
paboT M KypCOBOTO MTPOEKTA
['eoMexaHnueckue MpoOLECCHI 4/41 12 CaMOCTOSTENBHOE U3YUECHUE YCTHBIM OIPOC U 3allHTa [K-3,
pu KOMOMHHMPOBAaHHON JOTIOJIHUTEIIBHOW U OCHOBHOM MPaKTUYECKON pabOThI [1CK-4.1,
pa3paboTke pya JINTEPATYPBI MO TUCIUTLIINHE, [1CK-4.2.




BBIINIOJTHCHUEC MMPAKTHYCCKUX
paboT M KypCOBOTO MTPOEKTA

3,Y¥,B.

[ToxppaboTka BOAHBIX 00BEKTOB| 9 2 12 CaMOCTOSTENBHOE U3YUEHUE YCTHBIN OIPOC [K-3,
JIOTIOTHUTEIIHLHOM M OCHOBHOM IICK-4.1,
JIUTEPaTypsl 110 JUCLUIUIVHE, I1CK-4.2.
BBINIOJIHEHUE MPAKTUYECKUX 3,Y,B.
paboT M KypCOBOTO MTPOEKTA
HNHCTpyKTHBHBIE u 9 2 4 CaMOCTOSTENBHOE U3YUEHUE YCTHBIW OIPOC,3allnTa [K-3,
HOPMaTUBHBIEC JOKYMEHTBI. JOTIOJIHUTEIIBHON U OCHOBHOM KypCOBOI'O IIPOEKTa [1CK-4.1,
JIUTEPaTypsl 110 JUCLUIUIVHE, I1CK-4.2.
BBINIOJIHEHUE MPAKTUYECKUX 3,Y,B.
paboT M KypCOBOTO MTPOEKTA
Htoro 3a cemectp 9 18 36/201 52 IIpomexyTounas
arrecranus
(3a4eT/KypCcOBOIi MPOEKT)
HToro 1o nuciuInimie 8,9 50 52/301 108,4




5 O6pazoBarenbHble U UHPOPMAILIMOHHBIE TEXHOJIOTUU
JUia  peanuzauuy  NOPEJyCMOTPEHHBIX  BUAOB  y4yeOHOW  paboThl B KauecTBe
00pa30BaTeNIbHBIX TEXHOJIOTHI B MPENoJAaBaHUM JUCIUIUIMHBI HUCIOIb3YIOTCS TPaAULIMOHHAS U
MOJYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTHH.
[lepenaua HEOOXOOUMBIX TEOPETUYECKMX 3HaHUM U (HOpPMHpPOBAHHME OCHOBHBIX
[IPEJICTaBICHUH 110 KypCy BO3MOYHO C UCHOJIb30BaHUEM MYIbTUMEIUHHOTO 000pYIOBaAHUS.
Jlexuuun npoxoAsAT B TpaalMUMOHHON Qopme, B ¢opMe JIEKIMH-KOHCYIbTALMM U
npoOneMHbIX Jiekuuil. Teopernueckuid wmaTtepuas Ha HPOOJIEMHBIX JIEKLIUSX —SBJISETCS
pe3yJIbTaTOM YCBOEHHS NOJYyYEHHOM HH(pOpMalMU IMOCPEICTBOM IMOCTAHOBKH IPOOIIEMHOTO
BOIIpOCa M TIOMCKa IyTed ero pemieHusa. Ha JeKIUsSX — KOHCYNIbTAaLUAX H3JI0KEHHE HOBOIO
MaTepuaja COMPOBOXKAAETCS TOCTAHOBKOM BOIPOCOB U JAMCKYCCHEH B MOMCKaX OTBETOB Ha 3TU
Bonpockl. Ilo BO3MOXXHOCTM HEOOXOJMMO HCHOIb30BaTh MEXAUCLUIIMHAPHOE OOydyeHue —
MCI0JIb30BaHNE 3HAHUM U3 pa3HbIX 00JacTell, X IPYNNUPOBKA M KOHLUEHTPALUS B KOHTEKCTE
KOHKPETHOM periaeMoiu 3a1a4uu.
[Ipyn mpoBeneHUM MPaKTUYECKUX 3aHATHUI BO3MOXKHA cienaymoomas ¢opMa oOydeHHs -
coBMecTHas paboTa B Majibix rpymnmnax(2-3 cryaenta). OCHOBHAsI 4acTh 3aJaHUN BBITIOTHACTCS
Ha IPAKTHYECKUX 3aHATHUSX.

6 YuyeOHO-MeToMuecKoe 00ecrieueHne caMOCTOSTENIbHOM paboThl 00y4arOIIUXCs

CamocrosTenbHas paboTa CTyIEHTOB MPEyCMaTPUBAET:

- MOJATOTOBKY K MPAaKTUYECKUM 3aHATUSAM, H3Y4EHHE HEOOXOJUMBIX pa3JelioB B
KOHCIIEKTaX, PEKOMEHJJOBAaHHOM JHUTEpaType, Y4eOHbIX MOCOOUAX U METOJAMYECKUX YKa3aHUSX;
paboTa co crpaBOYHON JIUTEpPATYpO

- HCTIpaBJICHUE OIINOOK, 3aMeuaHuil, 0hopMIIEHUE OTYETOB IO MMPAKTUYECKUM padboTam.

- BBIIIOJIHEHUE KypCOBOTO MPOEKTA MO AUCLHUILIIUHE;

- IOJTOTOBKY K MPOMEKYTOYHOMY KOHTPOJIIO.

Bo3MOXHO UCHOIB30BaHME TEXHOJIOTMM OIEPEKAONIas CaMOCTosITeNbHAs pabora —
M3Y4YEHHE CTYJEHTaMU HOBOTO MaTepuaia JI0 €ro H3JI0KEHUs MpEernojiaBareieM Ha JIEKIUU U
JOPYTUX ayJUTOPHBIX 3aHATHUSX.

Ilepeuenv 6onpocoe ona camonpogepku
IlepeyeHb KOHTPOJIBbHBIX BONPOCOB /Il IPOBEPKH OCTATOYHbIX 3HAHUH CTY/JeHTOB
no qucuuniuHe «'eomexannka noazemHoii paspadorkn MIIN»:

[IpeameT u CynHOCTh TEOMEXaHUKH.
OcHOBHbIE HaNpaBJIEHUS U 331a4U T€OMEXaHUKH.
OO0BeKT 1 001Iast METOMOJIOTHS UCCIENOBAHINNA B TEOMEXaHUKE.
OcHOBBI HAIPSKEHHO-E(POPMUPOBAHHOTO COCTOSIHUSI B TOUKE CIUIOLIHOM Cpeibl.
Hcnonb3oBanue Moaenel TUCKPETHBIX CPE/I.
Knaccugukanus CBONCTB TOPHBIX OPOJ.
[[lmoTHOCTHBIE CBOMCTBA TOPHBIX MOPOJ.
MexaHn4ecKkrue CBOMCTBA TOPHBIX OPO/I.
['opHOTEXHOMOTMYECKHE CBOMCTBA TOPHBIX TOPO/I.
10. EctecTBeHHOE 10JI€ HANTPSKEHUI MAacCHBA TOPHBIX OPO/I.
11. HAC BepxHei yacTH 36MHOU KOPBI.
12. I'paBUTallMOHHAS COCTABJIAIOLIASA ITOJHOTO TEH30pa HANPSIKEHUH MAacCHBA MOPOI.
13. TexToHMYeCKasi COCTABIIAIONIAS TIOJHOTO TEH30Pa HAIPSLDKEHUH MacCUBa MOPO/I.
14. Metoapl U3MEpEHUs CTAaTUYECKUX HANPSDKEHUMH.
15. Meronas! u3mMepeHus JMHAMUYECKUX HAIPSLDKEHUH.
16. MeToapl AMArHOCTUKU W OMPEACNICHUS IOJHOTO TEH30pa HAYAIbHBIX HAMPSHKCHUH
MacCHBa.

Lo bh W=



17. Meroasl SKCIEPUMEHTAIIBHOIO  OINPEACIICHHUs MapaMeTpoOB  30HBI  HEYNPYIHMX
negopmanuii BOKpyr BbIpaOOTOK.

18. MeToabl n3ydeHUs1 B3AaMMOAEHCTBUS MTOPOJI C KPEMBIO.

19. Meroasl HaTypHBIX H3MEPEHMN IPU TI'E€OMEXAHWYECKOM MOHMUTOPUHIE COCTOSIHUSA
MaccuBa FOPHBIX MOPOJ] U MOA3EMHBIX COOPYKEHU I

20. Metoap! pU3NUECKOrO MOIETUPOBAHUSI.

21. Meton 11eHTpOOEKHOTO MOICTUPOBAHUSI.

22. MetoJ 3KBUBAJICHTHBIX MATEPHAJIOB.

23. Tlonsspu3anMOHHO—ONTHYECKUI METOI MOACINPOBAHUS.

24. Metopl MaTeMaTH4YECKOIO MOAETUPOBAHUSI.

25. Mopenu CIUIOIIHOW Cpepl.

26. Monenu TUCKPETHOU Cpepl.

27. OmpepneneHue  HaNpsHKEHHO-AC(POPMUPOBAHHOTO  COCTOSIHUSL  MOPOJ]  BOKPYT
OJINHOYHOM rOpHO BHIPaOOTKHU.

28. PacnpeneneHue HalpsDKEHUMM BOKPYT OJUMHOYHBIX BbIPAaOOTOK MpU  pa3iMyYHbIX
(hopmax MonepeyHoro CEUCHUs.

29. OmnpeneneHre napaMeTpoB 30H XPYIKOTO pa3pylIEHUs: NOPOJ1 BOKPYT BHIPAOOTOK.

30. HamnpsixeHHOE COCTOSHUE MOPOJ B YCIIOBUSIX B3aUMHOTO BJIMSHUS BBIPAOOTOK.

31. Ilpubnuxxennsle Metoabl BbluuciaeHus napamerpoB HJIC ropHbpIXx mopos BOKpYr
CUCTEMBbI BBIPaOOTOK.

32. Tunbel NpOSIBICHUH TOPHOTO JABJIEHUS B KANUTAJIbHBIX M IMOIATOTOBUTEIBHBIX
BbIPa0OTKAX.

33. 3agaun ynpaBlieHHS TOPHBIM JIaBJI€HHUEM W OCHOBHBIE INPUHIMIBI BbIOOpa Kpemnu
TOPHBIX BBIPAOOTOK.

34. XapakTepHble OCOOCHHOCTH W BHUJBI NPOSIBICHUN TOPHOTO JABJIEHUS B OYMCTHBIX
BbIPa0OTKAX.

35. HJIC Bokpyr ouncTHOU BbIpaOOTKHU. 30HBI OTIOPHOTO JABJICHUS U PAa3TPY3KH.

36. BzauMHOEe BIMSHME OYHCTHBIX BBIPAOOTOK MpU pa3paboTKe 0O0O0COOJEHHBIX U
COJMYKEHHBIX IJIACTOB U KHIL.

37. OcHOBHblE NPUHIUIBI BbIOOpa cHocoba ympaBi€HHs TOPHBIM JAaBJICHUEM IpU
BEJICHUM OYUCTHBIX paloT.

38. OCHOBHbIE MPUHLUIBI OMPEEIICHUS Pa3MEPOB YCTOMYMBBIX LIETUKOB U OOHAKEHUU
MIOPOJ B OYMCTHBIX BHIPAOOTKAX.

39. IlpenenbHble pa3Mepbl OOHAKEHUN TOPOJ] B OUMCTHBIX BBIPAOOTKAX.

40. Hecymasi cnocOOHOCTD 1IEJIMKOB B YCIOBUSX YIPYToro 1e(pOpMUPOBAHUS U XPYIIKOTO
paspyLeHus..

41. VYder qMHaAMHYECKUX BO3JIEHCTBUN B3PBIBHBIX PaOOT IpU ONPEIEICHUN ONTUMAJIbHBIX
[apaMeTpPOB OYUCTHBIX BHIPAOOTOK U LEIHUKOB.

42. Bupasl u GopMbl TUHAMUYECKHUX MPOSBICHUI TOPHOTO J1aBJICHUSI.

43. Knaccuduxanus 1MHaMAYECKUX MPOSIBICHUN TOPHOTO JaBJICHHUS.

44. VYcnoBus BO3HMKHOBEHHMS JUHAMHUYECKUX MPOSIBICHUNW TOPHOTO JaBICHUS U
IIpe/ICTaBICHUS 00 UX MEXaHU3Me.

45. IlposiBiieHHE BHE3AMHBIX BEIOPOCOB IpU pa3pabOTKE MMOJIE3HBIX HCKOMAEMBbIX.

46. YcnoBus BOBHUKHOBEHHUS BHE3AIHBIX BHIOPOCOB U MPEACTABICHUS 00 UX MEXaHU3ME.

47. IIporHo3 u perucTpanusi IMHaAMUYECKUX MPOSBICHUI TOPHOTO J1aBICHUS.

48. Metoasl mpOrHO3a YIApOOIACHOCTH U BBIOPOCOOIIACHOCTH HA PA3JIUYHBIX CTATUSIX
OCBOEHUS MECTOPOKIACHUM.

49. PerunoHanbHble MEPbI NPEAYIPEXKACHUS TOPHBIX yIapOB U BHE3AIMHBIX BHIOPOCOB.

50. JlokanbHble CIOCOOBI IPELYNPEKIACHUS TOPHBIX YAAPOB U BHE3AITHBIX BHIOPOCOB.

51. IlpuHuumnel BeJeHHs] TOPHBIX PabOT B YCIOBHUSX BO3MOKHOTO IMPOSBIEHUS TOPHBIX
yZ1apoB ¥ BHE3AITHBIX BEIOPOCOB.

52. 3amuTa 110J€i OT TOPHBIX YIapOB U BHE3AIHBIX BHIOPOCOB.

53. CaBuKeHHs TOPHBIX TOPOJI IIPU NMOA3EMHON pa3paboTKE MECTOPOKIACHUN.

54. IlapameTpsl mporiecca CABUKEHUS.
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55. OcobeHHOCTH  pa3BUTHUS  TpOIECCa  CABWKEHHUS Ui Pa3IMYHBIX  THUIIOB
MECTOPOKICHUN.

56. ®akTOpHI, BIUSIONIME HA MPOIECC CABMKEHUS.

57. Metoasl onpeeneHusi OCHOBHBIX ITapaMeTPOB MPOLECCa CABMKEHUS M0 Pe3yJbTaTaM
HATypHBIX HAOIIOCHU.

58. Kparkas xapakTepHCTHKa pacdeTHBIX METOJIOB CIBIDKCHHH W Jedopmarnuil 3eMHOM
MTOBEPXHOCTH.

7. OueHo4YHbIe CPEACTBA JIsl MPOBEAeHHs TPOMEKYTOUHON aTTecTAIUN
HpOMC)KYTOLIHaSI arrecranuda nMeEeT ICJIBIO OIIpCACIINTD CTCIICHDb JOCTUXCHU S
3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6yq€HH$[ 10 JUCHUIIJIMHE «["'eomexaHnka HOI[SGMHOﬁ
pazpabotku MIIM» 3a mepwmox oOydeHuss U MPOBOAUTCS B GopMe IK3amMeHa, 3aduera,
BBIINIOJIHCHHA U 3aIIUTBI KYPpCOBOI'O IMPOCKTA.

a) [Ilnanupyemble pe3yJbTaThl 00yUYeHHS ¥ OIEHOYHbIE CPeCTBA s MPOBeIeHUsI
NPOMEKYTOUHOM aTTeCTAlNNU:

CrpykrypHsiii | [Inanupyembie pe3yabTaTsl OneHouHbIe Cpe/IcTBA
JJIEMEHT oOyueHus
KOMIIETEHIUU

[1K-3 BiajieHueM OCHOBHBIMH MIPUHIMIIAMH TEXHOJIOTHH 3KCILTyaTallnOHHON pa3BeIKH, J0ObIYH,
nepepaboTKU TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, CTPOMTEILCTBA U AKCIUIyaTallUU IOJ3EMHBIX
00BEKTOB

3HaTh omnpezeneHus, noHsTus, | 1. IlpusHaku ropHBIX y1apoOB U BHE3AMHbBIX
TEXHOJIOTUU U | BHIOPOCOB B pa3IM4HbIX TOPHO-
0COOEHHOCTUAKCIUTYaTallMOHHOM | T€0JIOrMYeCKUX YCIOBHM MpU

pa3Belku M J00BIYM TBEPJBIX | IKCIUTyaTalMOHHON pa3BeaKe U 100bIue
MIOJIE3HBIX UCKOMAEMBbIX, & TaKXKe | TBEP/IbIX MOJIE3HBIX HCKOMAEMBIX, a TAKKE
npu CTPOUTENBCTBE U | IpH CTPOUTENBCTBE U SKCILTyaTalluu
JKCIUTyaTaluuu MOA3EMHBIX | IO/I3€MHBIX 0OBEKTOB.

00BEKTOB Ha YpoBHE ocBoeHMs |2. [IpenBecTHUKM FOpPHBIX YAapOB U
Marepuana, IMPEJCTABICHHOTO | BHE3AMHBIX BHIOPOCOB, pa3BUTHUS

Ha AayIUTOPHBIX 3aHATUAX C | AePOPMALMOHHBIX [TPOLIECCOB B PA3INYHBIX
JOTIOTHUTEIbHBIM TOPHO-T€0JIOTMYECKUX YCIOBHM MpU
UCIIOJIb30BAHUEM OCHOBHOM U | OKCIUTyaTal[lMOHHOMN pa3BeAKe U 100bIue
JIOTIOTHUTEIBHON JINTEPATYpPHI, a | TBEPAbIX MOJIE3HBIX HCKOMAEMBIX, a TAKKE
TaKKe IIyTeM HCIOJIb30BaHUS | P CTPOUTEIHCTBE U SKCILTyaTalluu
BO3MOKHOCTEN MOA3EMHBIX 0OBEKTOB.

MH(OPMALIMOHHON CPEeJIb 3. Ilpru3Haky ¥ IPEABECTHUKY Pa3BUTHUS
ne(popMaMOHHBIX [TPOLIECCOB B PA3INYHBIX
TOPHO-T€0JIOTUYECKHUX YCIOBUM ITPU
AKCIUTyaTaI[MOHHOM pa3BeaKe U J00bI4e
TBEPAbIX MOJE3HBIX UCKOMAEMBbIX, a TAKXKe
IIPU CTPOUTEIHCTBE U AKCILTyaTalluu
M0/I3€MHBIX 0OBEKTOB.

YMeTh AHAIM3UPOBATH TOPHO- 1. BBINOTHUTH MPOTHO3 YAAPO- U
re0JIOTMYECKUE YCIOBUS BBIOPOCOOTIACHOCTH B Pa3JIMYHBIX TOPHO-
pa3paboTKu ¢ MO3UIHUH re0JIOTHYECKUX YCIOBUIX Pa3pabOTKH.

BO3MOYHOCTU BO3HUKHOBEHUS | 2. BBINONHUTH IPOrHO3 pa3BUTHUS
BHE3AIHbBIX BHIOPOCOB U FOPHBIX | A€POpMaIMHU U CIBUKEHUI TOPHBIX TIOPOJI B
yZapoB, pa3IndHbIX popm Pa3IMYHbBIX TOPHO-T€0JOTMUYECKHUX YCIOBUIX
MIPOSIBJIEHUS CABMXKEHUSI TOPHBIX | pa3pabOTKH.

OpoJ U UX 1e(OPMUPOBAHMUSL.

BJIaACTH HaBbBIKAMHA )51 METOAUKaAMU 1. BeImoyiHuTh OLCHKY IMOJTYYCHHBIX
000061IeHUS PE3YNIbTATOB | PE3YJITATOB, 1aTh PEKOMEH AU T10
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CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

OneHouHbIe Cpe/IcTBA

pereHus; crocobamu
OLICHUBAaHU 3HAYNUMOCTHU u
HpaKTquCKOﬁ MIPpUTrOAHOCTHU
IMOJIYYCHHBIX PE3YIbTATOB;,
HaBBIKAMH aHAJIM3a TEXHOJIOTUH
)IO6BI‘~II/I TBEPABIX IIOJIE3HBIX
HCKOITaCMBbIX, CTPOUTCILCTBA U
OKCILTyaTalluu IIOA3E€EMHBIX
00BEKTOB

IIPAKTHYECKOMY IIPUMEHEHUIO.

[ICK-4.1 TOTOBHOCTBIO OCYIIECTBJISTH MPOU3BOACTBO MAPKIICHIEPCKO-T€OAE3NUECKIX padoT,
ONpCACIIATh IMMPOCTPAHCTBCHHO-BPEMCHHBIC XapaKTCPUCTUKHU COCTOSIHUA 3eMHOU IMMOBEPXHOCTHU U
HCApP, TOPHO-TCXHUYCCKHUX CHUCTEM, IIOA3CEMHBIX H HA3C€MHBIX COOp}I)KeHI/Iﬁ u OTO6pa)KaTB
MH(OpPMaIINIO B COOTBETCTBUU C COBPEMEHHBIMU HOPMATHBHBIMU TPEOOBAHUSAMU

3HaTh OCHOBHBIE OIPEICIICHUS, 1. Haiite OCHOBHBIE OIIpENCIICHNS,
XapaKTEePUCTHUKH, MPOIIECC XapaKTePUCTUKU M TIapamMeTpbl CIBUKEHUS
peanuzanuu, opmsl U 36MHON IOBEPXHOCTH B PA3JIMYHBIX T'OPHO-
O0COOEHHOCTH MPOSIBICHUS Ie0JIOTHYECKUX YCIOBUSX.

CABMKEHUS 36MHOM 2. Oxapaktepusyiure po1ecc
MIOBEPXHOCTHU B Pa3IMUHBIX peanuzanuu,popmbl u 0COOEHHOCTH
TOPHO-T€0JIOTHYECKUX MIPOSIBJICHUS C/ABIKEHUS 3eMHOMI
YCIIOBUSIX, TApaMETPBI MOBEPXHOCTHU B pPa3jMYHBIX  TOPHO-
C/IBM>KEHUSI TOPHBIX TIOPOJT Ha Ie0JIOTHYECKUX YCIOBUSX.

YpOBHE OCBOEHHUSI MaTepHaia,

IIpPE/ICTaBJICHHOIO Ha

ayJTUTOPHBIX 3aHATUSX C

JOTIOTHUTEIbHBIM

HCIIOJIb30BAHUEM OCHOBHOU U

JOTIOJIHUTEIBHOM JINTEPATYpHI, a

TaK)Ke MyTeM HCIO0JIb30BAHUS

BO3MOXHOCTEN

MH(OPMaLIMOHHON CpeJibl

YmMmern camocTosiTeNlbHO  npuodOpetath | 1.  I[IpUMeHSATb OCHOBHBIE TI'€0JE3UUYECKHE
JOTIOJIHUTEbHBIE ~ 3HAHUS M |METOJbl U CIOCOOBI YCTAHOBJIEHHS (QOpM
YMEHHUS; apryMEHTHPOBAHHO | IPOSIBIIEHUSI TOPHOTO  JIaBJI€HUS T[OPHO-
000CHOBBIBATh MIOJIOKEHUS | TEXHUUECKUX  CUCTeMaX, [MOA3EMHBIX U
MpeIMETHOM 00J1acTH 3HaHUS, HA3eMHBIX BBIPAOOTOK.

MIPUMEHSTh OCHOBHbBIE 2. IlpumeHSATP OCHOBHBIE TI€0JIE3UYECKUE
reo0JIe3nYeCcKrue MeTO bl U METO/bl M CIOCOOBI YCTaHOBJIEHUS (GopM
CHoCoObI yCTaHOBJIEHUS (JOPM | CABMIKEHHS TOpPHBIX IIOpOJ B  TOPHO-
MIPOSIBJIEHUS TOPHOT'O JJABJICHUSI | TEXHUYECKUX  CHCTEMax, IOJ3EMHBIX U
U CABM)KEHHUS TOPHBIX MOPOJ M | HA3EMHBIX BHIPAOOTOK.
TOPHO-TEXHUYECKUX CHUCTEM, 3. IlpumeHSTH OCHOBHBIE TI'€0JE3UUYECKHE
MOA3EMHBIX U Ha3eMHBIX METO/Jbl M CIOCOOBI YCTaHOBJIEHUS (GopM
BBIPa0OTOK ne(popMUPOBAHUSI MACCUBOB FOPHBIX MOPO/I B
TOPHO-TEXHUYECKUX CUCTEMax, MOJ3EMHBIX U
HA3eMHBIX BHIPAOOTOK.

BIIAJIETh HaBbIKaMU ¥ MeroAukamu | OUeHUTh 3HAYMMOCTh M MPAKTUYECKYIO
000011eHus pe3yabTaTOB | IPUTOJHOCTD TMOJIYYEHHBIX PE3YJIbTAaTOB 10
pelIeHus; crioco6amu | OCHOBHBIM METOIUKaM OTpe/esIeHus
OLICHMBAHMSI  3HAYUMOCTU M | COCTOSIHUS 3€MHOIl TOBEPXHOCTH, MacCHBa
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CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

OneHouHbIe Cpe/IcTBA

IMpaKT MYECKOH IIPpUTroOAHOCTHU
IMOJIYYCHHBIX pPE3YyIbTAaTOB II0
OCHOBHBIM METOJUKaM
ONIPENEIICHUS COCTOSIHUS 3€EMHOM
IMOBCPXHOCTHU, MACCHBA T'OPHBLIX
nopona, TFOPHO-TCXHUYCCKUX
CUCTEM

TOPHBIX TOPOJd, TOPHO-TEXHUYICCKHUX CUCTEM.

[1CK-4.2.

TOTOBHOCTBIO

OCYIIECTBIIATH

IJIAaHUPOBAHUEC

pa3BUTHUA TOpHBIX paboT H

MapKIIeHIepCKUil KOHTPOJIb COCTOSIHMSI TOPHBIX BBIPAOOTOK, 3JaHUN, COOPY)KEHHH M 3E€MHOM
MIOBEPXHOCTHU HAa BCEX ATallaX OCBOECHMSI U OXpaHbl HEAp C OOecreueHueM IPOMBILIIEHHON U
9KOJIOTMYECKON 0€3011aCHOCTH

3HaTh

OCHOBHBIE OIIPEJICIICHNUS,
XapaKTEPUCTHUKH, MPOIIECC
peanuzanuu,opmsl U
O0COOEHHOCTH MPOSIBICHUS
TOPHOTO ABJICHMUS, CABUKECHUS
TOPHBIX BBIPAOOTOK, 36MHOMI
MOBEPXHOCTH, 3JaHUI 1
COOPYKEHUI Ha HEW, OCHOBHBIM
Mepam 10 IPeJOTBPALICHUIO
BIIUSIHUS TOPHOT'O JJaBJICHUS U
C/IBM>KEHHUSI TOPHBIX TIOPOJT Ha
pa3IuYHbIE COOPYKEHUS U
MacCHUB FOpPHBIX IOPOJIHA
YpOBHE OCBOEHHUSI MaTepHaia,
IIPE/ICTaBJICHHOIO Ha
ayJTUTOPHBIX 3aHATUSX C
JOTIOTHUTEIbHBIM
HCIIOJIb30BAHUEM OCHOBHOU U
JOTIOJIHUTEIBHOM JINTEPATypHL, a
TaK)Ke MyTeM HCIO0JIb30BAHUS
BO3MOKHOCTEN
MH()OPMAITMOHHOMN CPEJIbI

I. JaiiTe onpeneneHue, XapakTeprUCTUKY,
Ipolecc peanu3anuu, GopMbel 1 0COOEHHOCTH
MPOSIBIIEHUS. TOPHOTO JAaBJIEHMSI, CIBUKEHUS
TOPHBIX BBIPAOOTOK, 3€MHOW IOBEPXHOCTH,
3IaHUM ¥ COOPYKEHUI Ha HEH.

2. OxapakTepu3yiTe OCHOBHBIE MEPHI I10
MIpeI0TBPAILEHUIO BIIUSIHUS TOPHOTO
JABJICHUS. M CABMXKEHUS TOPHBIX IMOPOJ Ha
pa3IUYHbIE COOPYXKEHHS U MAacCUB TOPHBIX
HOPOJI.

VYmMmern

CaMOCTOSITEJIBHO ~ IIpUOOpeTaTh
JOTIOJIHUTEbHBIE  3HAHUS U
YMEHHUS; apryMeHTHPOBaHHO
000CHOBBIBATh 0JIOKEHUS
MpeAMETHOM 001aCTH 3HAHNS,
paszpabaThiBaTh
POTUBOAEPOPMALIIOHHBIE
MEpOTIPUATHUS Ha
IIpeI0TBpAaIllEHUuE BPETHOTO
BIIMSIHUS TOPHBIX paboT Ha
rOpHBIE BEIPAOOTKH, MacCUB
TOPHBIX MOPOJ U 3eMHYIO
MIOBEPXHOCTH

1. Pa3pabaTbiBaTh pOTUBOAE(HOpPMALIIOHHBIE
MEpPOTIPUATHS 110 IPEJOTBPAILIEHUIO BPETHOTO
BIIMSIHUS TOPHBIX pabOT Ha TOpHBIE
BbIPA0OTKHU, MACCUB FOPHBIX MOPOJ ¥ 3EMHYIO
MTOBEPXHOCTH

BJIAJIETh

HaBBIKaMH n METOJUKaMU

000011eHus pe3yabTaTOB
pereHus; crocobamu
OIICHNBaHUA 3HAaYUMOCTHU u

OneHUTh 3HaUUMOCTh U TPAKTUYECKYIO
IIPUTOTHOCTH NOJIYYE€HHBIX PE3yJIbTaTOB 10
OCHOBHBIM METOJIMKaM OIIPEAECIICHUS
COCTOSIHUS 36MHOM ITOBEPXHOCTH, MAaCCUBA
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CrpykrypHsiii | [Inanupyembie pe3yabTaTsl OneHouHbIe Cpe/IcTBA
JJIEMEHT oOyueHus
KOMITIETEHIUI
MIPaKTUYECKON MIPUTOAHOCTH | TOPHBIX IOPOJ], TOPHO-TEXHUYECKUX CUCTEM.
MOJIy4E€HHBIX pe3yNbTaToB,
pa3IUYHBIMU croco0aMu
POTUBOAEPOPMALIIOHHBIX
MEpONPUITUI

0) Ilopsinok npoBeeHUs1 MPOMEKYTOYHOM ATTECTALMH, I0KA3aTeJ M U KPUTEPHHU
OLICHUBAHMSA:

CornacHo ydeOHOMy IUIaHY MO AucuuIUIMHE «['eoMexaHMKa MOJ3EeMHON pa3paboTKH
MIIN» mpenycMoTpeHa MPOMEXKYTOUHAs aTTecTanus B gopme sk3ameHa U 3adera. J[ns ero
IMOJIYYCHHA HGO6XOI[I/IMO IMOATOTOBUTE OTYET C IMPABUJIBHO BbINIOJHCHHBIMHU HNPAKTHYCCKUMH

pabotamu.
Kpurepuu onieHKY IIpY OPOBEJIEHNH 3aUeTa:
— Ha OICHKY «3a4YTeH0» — OOYJaloIUiCsA JIEeMOHCTPUPYET JOCTATOYHBIA YpPOBEHB

c(OpMUPOBAHHOCTH KOMIIETEHLIMH, Ha BOIIPOCHI IpernojaBaTelis B paMKaX M3y4€HHOIO Kypca
JaeT MpPaBUIbHBIE OTBETHI, MOXKET JOIYCKaTh HETOYHOCTH, 3aTPYAHEHHUS, HO B LIEJIOM 3HAHMUS,
YMEHHUSI ¥ HaBbIKM COIJIaCHO H3Yy4aeMbIM KOMIIETCHLMSIM YCBOEHBI; Ha 3a4€THOE 3aHATHE
MPEJCTABIICH OTYET C MPABUIHHO BBHITIOJHEHHBIMHA PAKTUYECKUMHU Pa0OTaMH 10 TUCIIHILIHHE;

— Ha OIICHKY «He 3a4TeHO0» — pe3yibTaT OoOydeHus He JOCTUTHYT, OOydaroniuiics He
MOJXKET [0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHUS] MHPOPMAIMH, HE MOXKET
[0Ka3aTh WHTEIJICKTyaJlbHbl€ HABBIKM PELICHUS IMPOCTHIX 3aJady, OTYET HE IMPEACTaBIEH C
BBITIOJTHEHHBIMU TTPAKTUYCCKUMHE PaObOTaMHU IO JUCITUTUIHHE.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OLEHKY «OTJIN4YHO» (5 6a/uioB) — 00y4aromMiics 1€MOHCTPUPYET BBHICOKUN YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYEeCKOe M TIIIyOOKOEe 3HaHHE
y4eOHOTro Marepuana, CBOOOJHO BBINOJIHAET NPAKTUYECKUE 3aJaHUs, CBOOOIHO OINEpUPYET
3HAHHUSIMH, YMCHHUSMH, TPUMCHSICT UX B CHTYAIHSIX MOBBIMIEHHON CII0KHOCTH.

— Ha OIIEHKY «Xopouo» (4 Oamia) — oOydJaronuiics AEMOHCTPUPYET CPEIHHI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHHWS, YMEHHUS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIC OINMOKH, HETOYHOCTH, 3aTPyAHEHHUS TIpHU aHATUTHUYECKUX OTICpAIHsX,
[epeHoce 3HaHUN U YMEHHUM Ha HOBbIE, HECTAHIAPTHBIE CUTYAlLUH.

— Ha OIEHKY «YyJIOBJIETBOPUTEJbHO» (3 Oamia) — oOyYaromIMiiCs JIEMOHCTPUPYET
MIOPOTOBEIN YpOBEHb CPOPMHPOBAHHOCTH KOMIIETEHIIMA: B X0JI¢ KOHTPOJBHBIX MEPOIPUSTHI
JIOTYCKAIOTCS OIIMOKM, MPOSBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHWUW, YMEHUMN, HaBBIKOB,
0OyJarONIUICS HWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYAHCHUS IPU OIICPUPOBAHWH 3HAHUSMHU U
YMEHHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HeyI0BJeTBOPHUTEJbHO» (2 Oama) — o0ydaromuics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOPETHUYECKOTO MaTepuasa, AOMYCKAeT CYIICCTBEHHBIE OIIMOKH, HE MOXKET
MI0Ka3aTh MHTEJIEKTyaJ IbHbI€ HABBIKU PELLIEHUS POCTHIX 3a/1a4.

— Ha OIEHKY «HeYJAO0BJIeTBOPUTEJbHO» (1 Oamn) — oOyyaromwuiicss HE MOXKET IMOKa3aTh
3HaHMSI Ha YPOBHE BOCIPOU3BEACHUS U OOBACHEHUS HHPOpMALMU, HE MOXET I[10Ka3aTh
MHTEIUICKTYaJIbHbIE HABBIKHA PEIICHUS IPOCTHIX 33/1a4.

Ilpumepnulii nepeuens 60npocoe 011 N0O20MOGKU K IK3AMEHY:

1. Metoasl UcCIen0BaHUS T€OMEXaHUYECKUX SBJICHUM.

2. Knaccudukanus gegopmaiuii 60pToB KaphepoB

3. Meroas! H3MEPEHUS CTATUYECKUX HANPSKCHUI.

4. Crioco0Obl yKperieHus, HEe BBI3BIBAIOIME W3MEHEHHUs COCTaBa, CTPOCHHUS U CBOWCTB
OpoJ.

5. MexaHu3M BO3HUKHOBEHUS TOPHBIX YAApOB.

a

Kosdduuuent 3anmaca yCTOWYMBOCTH, CYTh, OCHOBHBIE CIIOCOOBI pacueTa,
HOPMAaTUBHBIC BCIIMYNHEI.
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7. . Mertozpl onpezeneHus napaMeTpoB 30HbI HEYIPYTUX JieopMaluii BOKPYT BIPAOOTKH.
8. ['opHO-TexHUYeCKHE U TPUPOJHBbIE (DAKTOPHl BO3HUKHOBEHHUA Aedopmanuii 60pToB
KapbepoB.
9. . Metobl u3MepeHns TMHAMUYECKUX HaIIPSKEHUN.
10. CnocoObl yKpemieHus, BbI3bIBAIOIIME YACTUYHOE H3MEHEHHE COCTaBa, CTPOCHUS U
CBOWCTB MOPOJI.
11. JluHamMu4ecKkue MPOSIBICHUS TOPHOTO JAaBJICHHUS B MAacCHBaX TOpHBIX mopoid. OO6mime
CBEICHUSI.
12.  Kiaccudukanus crnoco0oB YKperieH!s FTOPHBIX OPOJI ¥ YCIIOBUS UX PUMEHEHHUS.
13.  Kiaccudukauus JTUHAMHUYECKUX MPOSBIEHUI TOPHOTO JABJICHHUS 10 MEXaHU3MY U
Macitaoy.
14.  Meroapl pacyeTa yCTOMUMBOCTU KapbEPHBIX OTKOCOB.
15. Kiaccudpukauus AMHAMUYECKUX NPOSBIECHUN TOPHOTO MAABJICHUS IO KOJUYECTBY
BBIICIIAIOIIEHCS CEHCMUYECKON SHEPTUH.
16.  CnocoObl yKperieH s, BbI3bIBAIOIINE CYILIECTBEHHOE U3MEHEHHE COCTaBa, CTPOSHUS U
CBOWCTB MOPOJI.
17. . Meroapl AMArHOCTUKM W OIPEICIICHHs IOJHOIO0 TEH30pa HAa4dalbHBIX HAIPSKEHHUU
MacCHBa.
18.  CnocoObl yKperuieHHs, HE BbI3bIBAIOLINE M3MEHEHUSI COCTaBa, CTPOEHHUS U CBOIICTB
IOPOJ.
19.  Kiaccudukanus JUHAMUYECKUX IIPOSIBJICHU I TOPHOT'O JaBJICHUSA 1o
TOMNOJIOTUYECKOMY U (PU3UUECKOMY IPU3HAKAM.
20. HaGmropenus 3a nepopManusMu KapbepHBIX OTKOCOB.
2]. [IporHo3 wu perucrpanyss AUHAMUYECKUX MPOSABICHUM TOPHOIO JIaBJICEHHsS Ha
MPEANPUATHSIX.
22.  Kosdduument 3amaca ycTONYMBOCTH, CyTh, OCHOBHBIE CIIOCOOBI pacyera,
HOPMAaTUBHbIE BETNYUHBI.
23. YcnoBus BO3HUKHOBEHHMS IMHAMUYECKUX ITPOSIBIIEHUN TOPHOTO AABJICHUS.
24. Teosormyeckue | TUApPOreosoruueckre (akTopsl BO3HUKHOBEHHs JedopMaiuit
OOpTOB KaphepOB.
25. IlpuHUMIIBI BEACHUS TOPHBIX PA0OT B YCIOBHSX BO3MOXHOIO IPOSIBJIEHUS TOPHBIX
yZIapoB.
26.  OcHOBHbIE (aKTOPBI, OKA3bIBAIOIINE BIUSHNE HA YCTOMUUBOCTH OOPTOB KapbepOB.
Ilepeuens mem ona Kypcoeozo npoekma
Tema g KypcoBOro mpoeKTUpoBaHus ojaHa: «Bpibop cucrembl pa3zpaboTku u
000CHOBAHME YCTOMUYMBBIX MapaMeTPOB KOHCTPYKTHUBHBIX AJIEMEHTOB CHCTEMBI pa3pabOTKu»,
HO pa3Hble BapUaHThI C UCXOAHBIMU FOPHO-T'€OJOTHUYECKUMHU YCIOBHUSIMH pa3pabOTKH U PU3UKO-
MEXaHUYECKUMU CBOMCTBAMU F'OPHBIX NOPOJ U PY/I.
Memoouueckue ykazanus 013 no020moeku (pacuema) Kypcoo2o npoekma
KypcoBoii mpoeKT BBIMOJIHAETCSA KaXAbIM CTYAEHTOM criennanu3anuu «Mapkiieiaepckoe
JIeJI0» TI0 MHIAUBUAYAJIbHOMY 33JJaHUI0 B COOTBETCTBHH C YY€OHBIM IIJIAHOM IPU KOHCYJIbTALUU
MpernojaBaTens, BEAYIIEro JIEKUHOHHbIE M NIPAKTHUUYECKUE 3aHATUS 10  JUCLUILIUHE.
3akoHuUeHHass paboTa caaércs AN MPOBEPKUM PYKOBOJWTENIO M 3alUIIAETCA CTYIACHTOM B
MPUCYTCTBUU KOMHUCCHH U3 YWICHOB Kadeaphbl.
KypcoBoit mpoeKT cocTOuT u3 rpauiecKoil 4acTu U pacuETHO-TIOSICHUTEIIBHON 3aIHCKU.
PacuérHo-nosicHUTENbHAS 3amuCKa JOJDKHA BKJIOYATh HEOOXOAMMBIE KpaTKue U
KOHKpeTHbIe onucaHus u pacuérel. O0bEM 3amucku - 25-30 c. nmeyaTHoro Tekcra. Msnoxenue
3alMCKU KpaTkoe M sicHoe. Ha mepBoil cTpaHuile 3amuchiBaeTcsl WH(pOpManus ¢ 3aJaHHeM Ha
KypCOBOM IMPOEKT, a Ha MOCIEAHEW - NMPUBOAMUTCSA CIIMCOK MCIOJIb30BAaHHOW JIUTEpaTyphl, HA
KOTOPYIO CJIelaHbl CCBUIKM B TEKCTE€, CTAaBUTCS IMOJNUCH CTYAEHTAa C JaTOM OKOHYaHHs
npoexktupoBanus. Ha nucre Batmana ¢popmara Al moka3bIBalOTCsS OCHOBHBIE TEXHOJOTHYECKHE
pEILICHUs, IPUHSTHIE B IIPOEKTE.
JIro0oe perienne, MpUHUMAEMOE CTYIECHTOM, JODKHO OBITh OOOCHOBAHO TEXHUYECKH, a
IpyH HEOOXOJUMOCTH M DKOHOMHUYECKHM CO CCBHUIKOM Ha TMpPaKTUKy TOPHOJO0OBIBAIOLINX
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NPEANPUATUI WIA HA TUTEPATYPHBIM HCTOYHUK.

KypcoBoii mnpoext mno mucnuminHe «l'eomexaHnka moa3eMHoOM paszpabotku MII»
npenycMarpuBaeT OOOCHOBAHHBIM BBIOOP CHCTEMBI pa3padOTKH YydacTKa pYyIHOIrO Teja,
napaMeTpsl KOTOPOTO MPUBEICHBI B 33JaHUM HAa MPOEKTHPOBAHUE, ONPEICIICEHUE YCTONYMBBIX
MapaMeTpoB KOHCTPYKTUBHBIX 3JIEMEHTOB BBIOPAHHOI CHCTEMbI pa3pabOTKHU B 3aBUCUMOCTU OT
UCXOJHOTO HANpsHKEHHO — Je(OPMUPOBAHHOTO COCTOSIHHMS MAacCHBa TOPHBIX MOPOJ,
ONpEJENIIEMOTO Ha OCHOBE MCXOJHBIX JAHHBIX — (PU3UKO-MEXaHUUECKHUX CBOWCTB pyaA U
BMEILIAIOUIMX MOPOJ U MapaMeTpoB 3ajeraHus pPYAHOIO Tela, pa3paboTKy MEpONpPUSTUNA MO
MIPOTHO3Y M NPEIYNPEeXKJCHUIO TOPHBIX yIAapOB, M YCTAHOBJIEHUE MapaMeTPOB CIBUKECHHS
HaJIETAIOUIUX TOPHBIX TOPO/I.

KypcoBoii npoekT BKIItoYaeT B ce0sl ClIEAYIOLUE pa3/Iebl:

l.mpeaBapuTeNbHBINA BEIOOP KOHKYPUPYIOIIUX CUCTEM pa3paboOTKu;

2.0KOHYATeNbHbI BBIOOP CHCTEMBbI pa3pabOTKM Ha OCHOBE MHUHUMAJbHBIX 3HAYCHHM
OTeph U pazyO0XKUBaHUS PyAbl U YAEIBHOIO 00beMa MOATrOTOBHUTEIbHO-HAPE3HBIX padoT, ¢
00s3aTeNbHBIM IPaUUECKUM €€ 0TOOPaXKEHUEM - ICKU30M;

3.ompenienieHe KOHCTPYKTUBHBIX AJIEMEHTOB CHCTEMBI Pa3pabOTKH, MapaMeTpbl KOTOPHIX
HEOOXOJIMMO ONpPENENIUTh C Y4EeTOM O0O€eCleYeHHs YCTOMYMBOTO COCTOSIHUS I0ApabOTaHHOIO
MaccuBa FOPHbIX NTOPOJ;

4.ompeneneHue MpeAeabHbIX IPOJIETOB OOHAXEHUM, MEXIYKaMEpPHBIX U MEXIYITaKHbIX
LEIUKOB (MOTOJIOYMH) B 3aBUCUMOCTH OT yrja NaJeHUs 3aJeXKH U MPUMEHSIEMOM CHCTEMBI
pa3paboTKu;

5.B 3aBHCHMOCTH OT cHoco0a HoJJepaHUs OYUCTHOIO MPOCTPAHCTBA B NPUMEHSIEMOMN
cucreMe pa3pabOTKU MPOU3BOJUTCS pacueT MapaMeTpoB KOHCTPYKTUBHBIX 3JIEMEHTOB CHCTEM
pa3paboTKu;

6.1U1s1 KakOH-IM00 BBHIPAOOTKM IPOU3BOJIUTCS pa3paboTKa MEpONpUSATHII MO MPOTHO3Y U
MIPENYNPEXIECHUIO0 TOPHBIX YIapOB;

7.ompeieNieHue napaMeTpoB 30HbI CIBUYKEHUS HAJIETAIOIIUX TOPHBIX TOPOJ.

Iloxa3aTenu M KpUTEePUM OLIECHUBAHUSA KYPCOBOii paboThI:

— Ha OIICHKY «OTJHYHO» (5 0ainoB) — paboTa BBIMOJHEHA B COOTBETCTBUU C 3aJaHUEM,
00yuaroUuiics MOKa3bIBAaCT BICOKUI YPOBEHb 3HAHHI HE TOJILKO HA YPOBHE BOCIIPOU3BEACHUS U
0o0BbsicHEHUS MH(POpPMAIMHK, HO W HUHTEIJICKTyalbHble€ HABBIKM pELIeHHs] MpoOieM U 3ajad,
HaXO0XJCHUS YHHKAJIbHBIX OTBETOB K IpoOjeMaM, OIEHKM U BBIHECEHUS KPUTHYECKUX
CYKIECHUM;

— Ha OLICHKY «Xopomio» (4 Oamna) — paOoTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
0OyyaroUuiicsl MOKa3bIBaeT 3HAHUS HE TOJILKO HAa YPOBHE BOCIPOU3BEICHHS U OOBSICHEHUS
uH(popMallMd, HO M HUHTEJUIEKTYyalbHbIE HABBIKM pELICHUS MpoOIeM M 3ajay, HaXoKJIEeHUus
YHHUKaJIbHBIX OTBETOB K IIpoOsieMam;

— Ha OIICHKY «YJAOBJIETBOPUTEILHO» (3 Oamra) — paboTa BBITIOJIHEHA B COOTBETCTBUH C
3ajlaHueM, OOydaroUIuiicsi MOKa3blBae€T 3HAHMS HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS
nH(pOpMaLUY, UHTEJUIEKTyalbHbIE HABBIKU PELICHHSI POCTHIX 3a/1a4;

— Ha OLICHKY «HeyI0BJeTBOPHUTEJbHO» (2 Oaa) — 3aJjaHKe MMPEnoJaBaTelis BbIIIOJHEHO
YaCTUYHO, B MPOIECCE 3aIIUTHI padOThl 0OyJarOIINIICS T0MYCKAaeT CYIECTBEHHbIE OIIMOKH, HE
MO>KET MIOKa3aTh MHTEIJIEKTyalIbHbl€ HABBIKU PELLECHUS TIOCTABJICHHON 3aJauu.

— Ha OLIEHKY «HeyJAOBJIeTBOPUTeAbHO» (1 Oay) — 3a7aHue mpenoiaBareisl BbIIIOJIHEHO
4acTUYHO, OOyYaroIIMiicsi HE MOKET BOCIPOU3BECTH U OOBACHUTH COJAEP)KAHHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTyaJ bHbI€ HABBIKU PELLIEHUS IOCTaBICHHOMN 3aJauu.

8 Y4yeOHo-MeTOAMYeCKOE M HH(POPMALTMOHHOE O0ecTiedeHHe JUCHMILUIMHBI (MOLYJIf)

a) Ocnoenan numepamypa:

YrpaBiieHue reoMeXaHHIeCKUMU MPOIIECCaMU TP Pa3padOTKE MECTOPOKICHUN TIOJIE3HBIX
HcKomaeMbIX : yaebnoe mocoome / JI. M. KasukaeB, A. A. KoseipeB, D. B. Kacmapesa, M. A.
HNoduc. — Mocksa : I'opnas kuura, 2016. — 490 c. — ISBN 978-5-98672-441-6. — Texkcr :
ANIEKTPOHHBIM // Jlann : AIEKTPOHHO-OMOTMOTEUHAS cucrema. — URL:
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https://e.lanbook.com/book/101757 (mara o6pamenus: 01.11.2020). — Pexxum pocrtymna: mmns
aBTOPH3. NIOJI30BATEIIEH.
Opno, I'. B. CaBmwkeHue TOPHBIX TMOPOJ W 3€MHOM TOBEPXHOCTH TOJ BIIMSIHHEM

MOJ3eMHON pa3paboTku : ydeOHoe mocodbue / I'. B. OpnoB. — 3-e uzn., crep. — Mocksa :
I'opnas kuura, 2017. — 198 c. — ISBN 978-5-98672-468-3. — Tekcr : 21eKTpOoHHBIH // JIaHb :
AJIEKTpOHHO-0MOMMoTeyHast cucrema. — URL: https://e.lanbook.com/book/111342 (nara

obpamenus: 01.11.2020). — Pexum goctyna: ajist aBTOpHU3. MOJIb30BaTEIICH.

0) /lonoanumenvnas 1umepamypa:

[leB3nep, M. E. I'eomexanuka : yuebuuk / M. E. IleB3uep, M. A. Moduc, B. H. [lonos. —
MockBa : T'opnas knura, 2008. — 438 c. — ISBN 978-5-7418-0528-2. — Texkcr :
AIIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OMOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/3289 (nmara o6pamenus: 01.11.2020). — Pexum nocryna: ans
aBTOPH3. NIOJI30BATENIEH.

Bbopogkos, 10. A. I'eomexanuka : yueOnuk / F0. A. bopoBkoB. — Cankt-IlerepOypr : Jlans,
2020. — 356 c. — ISBN 978-5-8114-4124-2. — TekcT : anekTpoHHbIH // JIaHb : 3J€KTPOHHO-
oubnuoreynass cucrema. — URL: https://e.lanbook.com/book/133896 (mata oOparmieHus:
01.11.2020). — Pexum goctyma: ajisi aBTOPHU3. MMOJIH30BATEIICH.

Kupuuenko, 0. B. I'eomexannka: WHKEHEPHO-TCOJIOTHUECKOE OOCCIICUCHHUE YIIPABICHUS
COCTOSITHUEM MAaCCHBOB TOPHBIX MopoJ : yueoHoe mocobue / 0. B. Kupuuenko, B. B. Ueckuaos,
C. A. IlyneBckuii. — Mocksa : MUCHUC, 2017. — 90 c. — ISBN 978-5-906846-37-2. —
Texct : onextponHslii / Jlaub :  ayeKTpoHHO-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/105287 (mara o6pamenus: 01.11.2020). — Pexxum pocrtymna: mmus
aBTOPH3. MTOJIb30BATEIEH.

Tepentnes, b.Jl. 'eomexannueckoe 000CHOBaHHWE IMOJ3EMHBIX TOPHBIX Pa0OT : OYHUCTHBIE
ropHble padoThI [DNEeKTpOHHBIN pecypc] : yueobHoe nocoodue / b.JI. Tepentren, B.B. MenbHuk,
H.N. A6pamkun. — DnextpoH. nan. — Mocksa : MUCHC, 2016. — 258 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/93620/#1 . — 3aru. ¢ skpaHa.

TepentneB, b. JI. T'eomexanmdeckoe 0OOCHOBaHWE TOA3EMHBIX TOPHBIX pabOT
OUYHCTHBIE TOpHbIE paboThl : ydeObHoe mocodue / b. JI. Tepenrnen, B. B. Menpnuk, H. U.
AbpamkuH. — MockBa : MUCHUC, 2016. — 258 c¢. — ISBN 978-5-906846-28-0. — TekcrT :
AIIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/93620 (mara ob6pamenus: 01.11.2020). — Pexum noctyna: amns
aBTOPH3. MTOJIb30BATEIEH.

Makapos, A. b. Ilpaktuyeckass reomexaHuka (mocoOue Ui TOPHBIX HMHXKEHEPOB) :
yaebnoe mocooue / A. b. MakapoB. — Mocksa : ['opnas kaura, 2006. — 391 c. — ISBN 5-
98672-038-5. — Texkcrt : anekrpoHHbli // Jlanb : anekrpoHHO-OMONMMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/3290 (nara o6pamenus: 01.11.2020). — Pexum nocryna: ans
aBTOPH3. NIOJI30BATENIEH.

.8) Ilepuoouueckue uzoanusn
«["opHBIT MHPOPMAIMOHHO-aHATUTHYECKUN OrosuieTeHby, «l opHbIN KypHanm», «l opHbII
xypHai. U3sectust BY3o0B», «Mapkuieitnepus u Heapornosib3oBanuey», «BectHuk MI'TVY».

Ilepeuenv memoouueckux yKa3aHuii o 6UOAM 3aHAMUIL
Meroandeckue ykasaHUs CTYJIEHTaM IO BBITIOJHEHUIO MPAKTUYECKUX U KypPCOBOM padoT

IMPUBCACHLI B ITPUJIOKCHUU K IIPpOrpaMMme.

2 ) Ilpozcpammmnoe obecneuenue u Hnmepnem-pecypcoi:

Haumenosanue 110 Ne norosopa Cpok aelcTBUS JTUIEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021

H-757-17 ot 27.06.2017 27.07.2018

J-593 ot 20.05.2016 20.05.2017
MSOffice 2007 No 135 ot 17.09.2007 06eccpoyHO
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KasperskyEndpointSecurity J1-300-18 ot 31.03.2018 28.01.2020
ist OusHeca - CTaHgapTHBIN H-1347-17 ot 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpoOUHO

1. Uadopmanmonnas cucrema «EgmHoe OKHO AocTyma K oOpa3oBaTeIbHBIM pecypcam,
Obpa3zoBaHnue B oOjacTM TeXHUKM M  TexHosoruil, ITopnoe gemo. — URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5 .

2. MexayHapoaHas CIpaBOYHAs CHUCTEMa SKOHOMHYECKHX COOOIICHWH M OTpacieBOU
aHATUTUKA cpeAcTB MaccoBoi mHpopmarmu polpred («Ilommpen»), otpacns «Mertamryprus,
ropHoe aeno B PO u 3a pydexom». — URL: http://metal.polpred.com/ .

3. Hayunas snexkrponHas Oubnmoreka: https://elibrary.ru/project_risc.asp.

4. TlouckoBas cucteMa  Akaaemmus Google (GoogleScholar). —  URL:
https://scholar.google.ru/

5. Topnas sHiukmoneaushttp:/www.mining-enc.ru/

6. TopuonpombinuieHHsli noptan Poccuunhttp:// www.miningexpo.ru/

7. TopHblif nHGOPMALIMOHHO-aHANUTHYECKUI OrosIeTeHphttp://www.giab-online.ru/

8. HudbopmanmoHHO-U31aTETHCKHUI LIEHTP o reoJIOTuu u
HeAponoJb30BaHuohttp:/www.geoinform.ru/

9. Hayuno-texnuueckuii xxypHan «['opHast mpombllnuIeHHOCTb»http:/mining-media.ru/ru/

10. MadpopmanmoHHO-aHATUTHYECKUN TopTai Juist ropHsikoshttps://mwork.su/

11. ®enepanpHas ciryx0a MO SKOJOTHUECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY HAaA30py
http://www.gosnadzor.ru/about_gosnadzor/history/

12. Geomix: IlporpamMmmHoe oOecneueHHE€ W WHXUHUPHUHIOBBIE YCIYTM Ui TOPHOM
otpacnu. ['opHoe neno. https://geomix.ru/blog/gornoe-delo/
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9 MarepuanbHO-TEXHUYECKOE 00ecTIeYeHNE TUCHUIUIUHBI (MOTYIIS)
MatepuanbHO-TeXHUYECKOE 00ecreuyeHNE TMCIUIUIMHBI BKIIOYAET:

Tun n Ha3BaHWE AyIUTOPUH

OcHallleHrue ayIuTopun

YueOHple  ayauToOpuM IS
MIPOBEACHUS 3aHATHH JIEKITHOHHOTO
TUTA

MyneTuMenuiiHbIe CPEACTBA XpaHEHUs, NIepeaadn |
IpesicTaBiIeHHs] HHPOpMaIU

YueOHple  ayauToOpuM IS [lepconanbubie KommbioTepbl ¢ nakerom MSOffice,
IIPOBEJICHUS MIPaKTUYECKHUX | BBIXOJOM B HTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
3aHATHH, IPYIIIOBBIX 1 | uH(hOpMaLMOHHO-00pa30BaTENbHYIO CPEAy YHUBEpCUTETA
WH/IMBHYyaIbHBIX  KOHCYIJIbTAIHH,

TEKYILETOo KOHTPOJIS u
MPOMEKYTOYHOM aTTECTALIMU

Aynutopun TUIs [lepconanbubie KommbioTepbl ¢ nakerom MSOffice,
CaMOCTOSITENILHOM paboThl: | BBIXOJOM B MHTEpHET M € JOCTYIOM B 3JIEKTPOHHYIO
KOMITbIOTEPHbBIE KJIacChl; | MH(OPMAIIMOHHO-00pa30BaTENIbHYIO CpPEly YHUBEPCUTETA

YUTAJILHBIE 3aJI6I OMOJINOTEKN

[lomemenne nns XpaHeHUs H
POPUIAKTUYECKOTO
o0cyKUBaHUS
000pyI0BaHUSA

yueOHOro

Cremnaxxu  Juis  XpaHEHUS  y4eOHO-HATIISTHBIX
ocoOuil 1 yueOHO-METOINYECKOMN TOKyMEHTAIUH.
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IIpuinoxenne 1
MeToauyeckre peKOMEHIALMHU 110 BBINIOJTHEHHIO U 3a1UTe MPAKTHYECKHUX padoT

IIpakTnyeckas padora
«OneHkKa ycToi4uBOCTH 00pTa Kapbepa u pa3padoTka
NpPoTUBOAC(HOPMALMOHHBIX MEPONPHUATHID)

I. Ins 3amanHOTrO OTKOCA MOAOOpaTh TUIIBI MTOPO, KOTOPHIMU OH ciioXkeH. M3
TabauI ¢ GU3NKO-MEXaHMYECKUMH XapaKTEPUCTUKAMHU BBIOpATh CLICTUICHHUE, YTOJI
BHYTPEHHETO TPEHUS, TJIOTHOCTh (OOBEMHBIM BEC), BCE UX MPUBECTH K €IUHBIM
eauHuIaM u3Mepenus cucremol CH.

II. VYcpennenne ¢u3MKO-MEXaHMUECKUX —XapakTepucTuk. s mopon
3aHUMAIOLMX HAauOOJIbLIEE PACIPOCTPAHEHHE B TEJIE MacCHBa, WJIM HaUMEHEe

YCTOWYMBBIX ONPENEISAIOTCS IHUPUHA TPpU3Mbl oOpyieHus a (popmyna 10.1)
5. OnpegemiTe INHPHHEY OIPHIME] BOIMOEHOTO O0ODVIIICHHT
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BBICOTA BEPTUKAJIBHON TPEIIUHbI OTphIBa Hyy (11.2.).
2. BeMHcIHTE TIVOHEY My, Ha KoTopoH QopMHPYEOTCH IUIOMTATEH CEOMbEES-
HHA, 10 (opnyne (4.2):

Hoo=2Cctg(45 — o2y =77

CoriacHO METOJIMKH, TpEACTaBIEHHOW Ha puc 12, mpoBoauTcs Haubosee
BEPOSITHASL KPYTJIOUMIIUHAPUUIECKAS IIOBEPXHOCTh CKOJIbKEHHUS.

7. IlocTpoeHne MOBEPXHOCTIH CKOIBJKEHIIS MPOI3BOANTICA B CIIeAYIOMIEM IIO-
psaKe:

a) OT BepxHeil OPOBKN A OTKOCa OTIOKITE BETIMUNHY a = AB — MIpHHY IpH3-
MBI OOpYIIIeHNs, BEIYIICIeHHYO0 o hopmye (10.1):

0) u3 ToueKk 4 1 B BepPTHKAIBHO OTJIOXKIUTE BEINYHHY /oy, BEIUHCIECHHYIO IO
dopmyite (6.3). a m3 Touek A' n B' mpoBenuTe IUHNN oA yriaoM 45° + ¢, / 2 x ropn-
30HTY [0 OepecedeHNs UX B Touke

B) 13 Toukn M (HILKHAS OpoBKa ycTIyHa) mpoBeanTe HarpasieHre MN mog yr-
1oM 45°— @, / 2 k oTKOCY:

r) 13 Toukn C BOCCTAaHOBUTe MEePHeHINKYISIP K HanpaBiaeHH B'C, a 13 TOUKN
M-—x Hanpabﬂeﬂl-lnw MN no nepecedenns B Touke O;

o) panuycoM R = OC = OM npoeante ayry okpyxkHoctu CM ¢ 1ieHTpoMm B
Touke O.

JImang BB" CM saBigercs: NCKOMOII IOBEPXHOCTBIO CKOIBKeHI (puc. 12).
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Pue. 12. IHocmpoene kpyeroyuinuHOpUYecKoli NoGepXHOCHIl CKOTbHCEHILA
8 00HOPOOHOM MACCUBE NAOCKO20 OMKOCA

I[lo koTOopoW MPOM3BOAMTCA  3aMe€p  UJIMHBI  JIMHUU  CKOJIBXKEHHS,
PaCIONIOKEHHOW B KakaoW M3 pasHoBuaHocTedl mopona. Ilo dopmymam 9.5-9.7
YCPEAHAIOT CLEIJIEHUE, YTOJI BHYTPEHHETO TPEHUS, INIOTHOCTH MOPO/I.

Bemruse! j, @g u Cgp 10 HanOoIee HAIPSZKEHHOI IOBEPXHOCTIL, He COBIIAIAK0-
1€ ¢ MOBEPXHOCTAMII OCIIa0IEHIT MAacCHBa, ONPeIeIOTCA KaK CPeIHEB3BEIIICHHBIE:

Yo =Mt Y,m, o tymim+m,+.  +m; (9.5)
I = 260 (9.6)
e Z,’? 2 .

gl g0 |
20, =%, Wl 1gQ,, :%, (9.7)

: G .

riac ;'«f, — IMIIOTHOCTB HOpO,Z[ 1-TO CJI04, M /T n; — MOIIIHOCTD HOPO,Z[ 1-TO CIIOA B Hpeﬂe-
JIax IIPII3MBI BO3MOKHOI'O O6I)}’HI€HIIH. M; [ i — AIIIHAa YHJacTKa ITOBCPXHOCTII CKOJIb-
KCHIIA B Hpeﬂejax i-ro CIIOA, M Q);‘ IT C;‘ — COOTBETCTBECHHO }'T'O.'] BH}:’TPEHH@TO Tpe-

HIII 1 CLEIUICHHA 1-10 CJI0S; O; — OPHEHTHPOBOYHOE 3HAYECHIIE BEJIITYIIHBI HOPMAllb-
HOT'O HaIpsUKEHI B IIpeleiaX yJacTKa IIOBEPXHOCTH CKOIB/KEHIS, MPOXOIIIIeil Mo
1-MY CJIOKO:

III. s ycpeTHEeHHBIX Il OTKOCA JAaHHBIX 10 CLEIUVIEHUIO, YTy BHYTPEHHETO
TpPEeHUs], IUIOTHOCTU TNEPECUUTHIBAIOT IMIMPUHY MPU3MbI OOpYILIEHUS @, BBICOTY
BEPTUKAIBHON TpeuuHbl OTpbiBa Hgy , NPOBOASIT Hauboyee BEPOSTHYIO

KPpYIIIOMUWIMHAPHUYICCKYIO ITOBCPXHOCTD CKOJIBKCHU.

IV. Onenka ycroitunBoctu OopTa Kapbepa MPOU3BOJUTCS METOAOM
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anreOpanyecKoro CIOKEHUsI CHUII. . .
8. IToBepouHEIil pacueT YCTOMYMBOCTII OTKOCA IIPOM3BOINTCA IIyTeM CIOKEHIIST
11 CpaBHEHII CABHTAIONINX CILT IO Hanbolee HalpsSKeHHOI MOBEPXHOCTH (METO al-
reOpamgecKoro CJIOKEHIS CIUT) U OIpeleleHNs B pe3yabTaTe 3TOr0 CPaBHEHIS Jeil-
CTBUTEIBHOTO KO3(p(uITeHTa 3amaca YCTOIMYIMBOCTI OTKOca. J[eliCTBUTENbHBII KO-
3¢ ureHT 3amaca yCTOMIHBOCTH OIpeAeseTes mo GopMyIe

S P.coséit +>C,l;
s 8%Pn i (10.2)

> P.sin g,

rae P i — BeC 3JIeMCHTapPHBIX OTOKOB, Ha KOTOPEBIE pa3aesIeTCA IIPHI3Ma B IIPIIMBIKAKO-
meM K OTKOCY MaccCHBe, OI'paHITHUcHHAasd Hanoolee HHHI}SDKEHHOIUI IMOBEPXHOCTBIO, T:

P; = a; h;y . & — yroi Hak7I0Ha 1eMeHTapHOII IUTOMIAAKN, I'paj.; /; — IIomank OCHO-
BAHIIA 37€MEHTapHBIX GI0KOB, M : HPI pacueTe TOMIIMEEL IPI3MBI MEKIY OTKOCOM II
Hanbolee HalpsUKEHHOIT TTOBEPXHOCThIO MIPHHIMAaeTCs paBHOIT | M: a;, /1; — pa3Mepbl
7IeMEeHTapHOTO O7I0KA, M; Y — INTOTHOCTH OO, T/M .

OrmpenelTeHnie CABHUTAIOIIIX 1 VIASP/KHBAOIINX CILT U KOo3(HIIIeHTa YCToll-
YIIBOCTH IIPOU3BOIUTCS B CIeAVIOIIEM MOPSIKE:

a) npusmy ABB'M B IpUMBIKaroIIeM K OTKOCY MacCHBE MOPO/I, OTPAHITIEHHYIO
HanOoIee HaOpsKEHHOI MOBEPXHOCTRIO, pa30eliTe BePTIKAIbHBIMII THHIIIMIL Ha PALT
6mokoB. [Ipu sToM mupnHy nepporo (HadmHas 0T BepXHell OpoBKI) O0Ka I y100-
CTBa pacueTOB MOKHO MPHHIIMATH PAaBHOI IMIPHHE IPI3MBI BO3MOKHOTO OOpyIie-
HI, a ocTaabHeIX — 10+20 M (puc. 13);

0) B KaKI0M OJTOKe B MacITade pHCYyHKa OlpedelnTe a;, h;,, &, I

B) 1o opmyie (6.10) BerunciuTe ko3 pUIIeHT 3amaca YCTOIINBOCTIH 7].

Pacuer cocrtaBmgromx BemmmamH B ¢opmyne 10.2 pekoMeHIyeTcsS MPOM3BO-
IITH 110 Tadm. 6.

Ecmu BerancneHHbI K03 IIenT 3amaca yCTOIYMBOCTH OTKOCA MeHBIIe pac-
geTHOro Oonee yeM Ha 5% (kak, HampHIMep, MPH pacyuere IO BapHaHTy 1), To HeoO-
XOIIMO YMEHBIIITh YTOJI HAKJIOHA YCTYIIa II BHOBB BEIUICINTE KO>(p(PUIINEHT 3amaca

yCTOIYIBOCTIL.
Tabmma 6
Pacuer caBurarommx n yaepKIBaroIIIX CILT
Ne ? S s ~ i o
g B =idhy cos g, ig®, F cosoig, I, C, sin o, P sin o,
OJI0Ka
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Puc. 13. Cxema x pacueny ycmotiugocmit Meniooom
A12e6PANYecKo20 CTOHCEHUACIT HO HAUDOIeE HANPAXCEHHOL 0GEPXHOCTINL:

1.2, 3, 4 — HOMepa pacueTHBIX OJIOKOB. ¢ — pacueTHBIH yTol HaKTOHA 0TKOCA
I10 YCIOBHAM €r0 YCTOHUHBOCTH

Ecmmr Bo BTOpoM cilydae MOTy4IIoch, UYTO 7, > 1,2, To pellleHIe HaXOaIT Me-
ToaoM rpadirueckoii nHTepromannn (puc. 14). Ilo ocn abcrice OTKIaABIBAIOT yTOI
OTKOCa ¢, a M0 OCH OpJAMHAT — BeIMUNHY Ko3(QIIIeHTa 3amaca yCTOMIIBOCTH 7).
[TocTpons aBe Toukn — | 11 2 I COIHIB X MPSAMOIL, IIOTYUIM Ha OCH adCHICe TOUKY 3.
COOTBETCTBYIOIIYIO ICKOMOMY 3HAYEHITIO yI7Ia HaKJIOHA VCTOIYIBOCTH OTKOCA.

13 |
1.4
1.3

| [~

Tpacy = 1.2
1.1
1.0

Puc. 14. Onpeodeneniie 11ckoamo20 yeaa omKoCd Oy, C YUenoMm pacienvozo
kos@guyuenma anaca yemoiruueocni

B Tabn. 1 mpuBeneHbl 3HaYeHUS BEIMYMHBI KOA(P(UIIMEHTa YCTOMYUBOCTU B
3aBUCHMOCTH OT HAJI€)KHOCTU UCXOJIHBIX JAHHBIX.
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Tabomma 1

PeroMeHTYEMEIE BETHTHHE] K03 HITHeHTa 3amaca YCTOHIHBOCTH 1
B 3ABHCHMOCTH OT HAZEKHOCTH HCXOIHEIX Ie0I0r HIeCKHX JaHHEIX

Cramma oCBOSHHA MECTOPOX ICHH -
(cTeneHE HANEFHOCTH HCXOJHBIX Hequibos Bogie Paboumii Tlpmraetnanne
IAHHEIX (Cpom. cxoumm bopt
= 10 net)

[IpH TpeIMEHOBATEIN, TEK-
[IpoexTHpOBaHHE (0 JAHHEIM 15 =14 TOHHIECKHE HapyIICHHBIY
OypeHHA CEBAKHHE MeTOJOM BMCIIAROIITHY [IODOIAY
AHATOTHH) 13 -t [Ipp cTadRmM @OecdaHO-

[THHHCTEIX Da3HOCTIX

JECIUTyaTamHd (M0 JaHHEDM
H3VHIeHHS MAacCHEA [OOpPOI B

% 1.3 =12
ODHAXEHHAX H aHATHIY Je- ;
opManHA)

JImkEHIAHA  (OOCTAHOBKA
0opTa B OpelelbHOE IIONIO-
AeHHe [0 JaHHEIM JIHTEE- 12 19

HBIX HHCTPYMEHTATBHBIX Ha-
OmoDeHHHA 33 COCTOMHHEEM
OTKOCOE)

ECIH caararmnme oTEOC DOPOoIs! IPeACTABICHE IMTHHHCTEIME Pa3HOCTAME H 33
HCXOIHEIE XapaKTePHCTHEH IPOMHOCTH B PacieTaX IPHHHMAETCA IPEIes MoI3yIecTH
3THX Nopod. To KoadipHuHeHT 3anaca MoxeT OLITh IPHHAT PABHBIM eIHHHDE (17 = 1)

Otecnedene VCTOHIHEOCTH OOPTOE C PAXTHYHEIME Ko3Q{HIHEHTaMH 3amaca
MOMHOCTER HE HCKIHHUaeT JedopMHEPOBAHHE IPHOOPTOBOIO MACCHEA, TAK Kak Iepe-
pacupeellcHHe HAPAACHHH IIPH IPOBeIeHHH EBIPA0OTOK BEIZEIEAET JeOpMAITHH
Mopod, HO IPH 3TOM OHH He JOCTHTAKT KPHTHYECKHX BEIHYHH. JT0 HeoOXOTHMO
VUHTEIBATE B TeX CIyUafX. KOTAA B HENOCPEICTBEHHOH OMHI0CTH OT DOPTA HAXOMAT-
CA OXpAHAEMEIE OOBEKTHl BEICOKOH EATETOPHH. OpHEHTHPOBOTHEIE BETHTHHEL OMH-
OAEMEIX OehOopMAITHE MTpH PasTHNHEIX Ko3DdHITHEHTAX 3amaca VCTOHYHBOCTH IIpH-
BEIEHEI B Ta0I. 2.
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Taomima 2
[IporEo3EpyeMEle JedopMaIlHH DpHOOPTOBOTO MACCHEa

Koo/ fummens CocToAHHe 3eMHOH NOBEPXHOCTH B IIpeme
3aMaca yCToH- I - ) ETLARI
J TaX OPHIME] BOIMOEHOTO 00pYIIeHHT Tpmy =
GHBOCTH 7]
[IpEOCOPTORRIA MACCHE HCORITEIEAST mpe- | BenmHHA IedopMallHa
.13 HMVIOECTBEHHO YOPYIHE JedopMamHH, OT- | HAXOOHICA B Mpedenax
o HOCHTENTEHEIE TOPHIOHTATEHEIE JedopMa- | TOYHOCTH MapKImIeHTep-
ITHH He OpeBsmmaroT 1 — 10 CEHX H3MEpeHHH

[TosRamr0TCA TpelTHHEI, OOIMHE CMEMIeHHA
MOBEPXHOCTH NPHOOPTOBEIX MACCHEOE IIPH
<1312 BEICOTE OopTa Donee 100 M gocrarasor 200
300 . OTHOCHTENBHEIE TOPH3OHTAIEHEIE
ZedOpMAIHE MOTYT JOCTHTATE (2-5) 10~

CuemeHns, 3aTyxare-
OIHE BO EPEMEHH

[ToAENAOTCA  3AKONEL, TOPHIOHTATBHEIE | JledopMalHH IpeHMy-
<12-1.1 | zehopmammr MoryT gocTErars 30-10°, a | mecTeeHHO  3aTyXaROT
00ITHe BETHYHHE] CMeImeHHE — 1 5—2 M BO BPEMEHH

ITpumeyarne. T1pa kpyToM 2aneramnH ropeeX nopod (8 = 507) B cioHCTOM MaccHBE
3HAYHTENBHEE JeOpMAIHE MMOBEPXHOCTH B MPeIenax MPHIMEl BOIMOKHOIO ODpVINeHHT
HeHz3De#HEl H OpH 0 = 1.3, %07 ofmas veToHIHEOCTE 00ECIeTHEASTCL, CMellIeHHT IpH-
OOPTOBOTO MACCHEA, NpelIecTEVIOIHE OOpYIIEHHIO OOPTOR IMTYOOKHX pa3pe3oB, MOIVT
IOCTHTHYTE BECEMA 3HAYHTETRHEIN BETHTHH mopagka 5—10

Jna onpemeneHHA NpelelbHEIX MApaMeTPOB VCTYIOB BeMHYHHA Ko3ddn-
IIHEHTA 3aMaca YVCTOHYHBOCTH JOIEHA COCTARIATH He MeHee 1.5 Tak Kak B 3TOM
CTyHae HaHOONMee HaNpAAeHHAR NIOBEPXHOCTE CKONBEEHHA NMPAKTHUYECKH IIOIHO-
CTBE) PACTIOIATAETCH B 30HE BIHAHHA MPOLECCOB BEIBETPHBAHHA, PasyIUIOTHEHHA H
OYPOB3PEIBHELX padoT, MPOBCIHMEIX B pazpese.

V. Pa3zpaboTka meponpusatuii o npeaynpexaeHuto negopmarnuii. Ha ocHose
npopabOTaHHOTO JIEKIIMOHHOTO MaTepuasna mno Teme «CrnocoObl yKpernieHus
MaccuBOB TOpHBIX mopoa» ([1], ctp. 151-190; [2] ctp. 249-334) pazpaboTath 1-2
BapHaHTa MEPOIPUSATHS.
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BBEJAEHUE

Lenv oucyunaunevt — cHOPMHUPOBATH Y CTYACHTOB 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTUA TCOMEXAaHUYCCKUX ITPOLCCCOB B MaCCHUBAaX 'OPHLIX IMOPOJ .

3aoauu oucyuniuHbl — HAYIUTH CTYACHTOB 3KCIIEPUMEHTAILHO OTIPEICIISATh MEXaHHUECKUE
CBOMCTBaA TOPHBIX IIOPOJA, MOACIHUPOBATH W MNPOTHO3HUPOBATH I'COMCXAHUYCCKHE IMPOLECCChI B
MacCCHBaxX T'OpPHBIX IOPOA, OUCHUBATH COCTOSIHHC TI'OPHBIX BI)Ipa6OTOK U JpYrux OSJICMCHTOB
CUCTEM pa3pabOTKH MECTOPOKICHUH IMTOJIE3HBIX HCKOITAEMBIX.

B pesynbrare wu3ydeHuss Kypca CTYIEHTbl JOJDKHBI TNPUOOpPECTH 3HaHUA 0
rCOMEXaHMYCCKUX IIpoHecCCax, pasBUBAIOMIUXCA B MaACCHBaX TOPHBIX IIOPOJd, IOJIYYUTH
NPEICTaBICHUS O METOJax ONpEICICHUS MapaMeTpOB »JIIEMEHTOB CHCTEM pa3padOTKH,
obecrieunBaronux 0€30MacHbIC YCIOBHUS paboT, a TAKXKE O METOJaX KOHTPOJISI COCTOSIHHS TIOPOJ]
IIpH pazpaboTKe MECTOPOKIACHUH MMOIE3HBIX HCKOMAEMBbIX MTOA3EMHBIM CIIOCOOOM.

[IproOpeTeHHble 3HAHUS JOJKHBI UCIIOJIB30BATHCS MPU M3YYEHUH JPYTHX CIEHHUATIbHBIX
AVCHUILUINH, a TAKXE ITPHU KYPCOBOM U JHUIIJIOMHOM ITPOCKTUPOBAHWHN.
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JlaGoparopHas padora Ne 1

Pacyer mapamerpoB moJsiell CTAaTHYECKMX HAaNpPS)KEHHH BOKPYI OJAMHOYHBIX
BbIPa00TOK U MOCTPOEHHE IPAPUKOB HANIPSIKEHU I

Heo6xomumoe oOopymoBaHue: KadbKYJSITOpP, JIMHEWKA, MUPKYJIb, MUUIMMETPOBKA IS
MTOCTPOCHHSI TPaPUKOB, KapaHaIlll.

3amanue

Paccunrare mapamerpsl MOJs YHPYTHX CTAaTUYECKUX HAIPSDKEHUH BOKPYT KPYTOBOTO
MONEPEYHOI0 CEYEHMsI BEPTUKAJIBHOM M TOPU3OHTAJIBHOM BBIPAOOTKM paguycoM a=3 M U
IOCTPOHTH IpaduKi HATPSDKEHHH 110 HanpaBiernsaM 0 = 0 u 0= 90",

KoMIoHEeHTBI TOJIS CTAaTUYECKUX HAINPSIKEHU BOKPYr KpPYroBOIO CEUEHHUs BbIPaOOTOK
(cucteMa KOOpAMHAT — TMOJISIpHAsi, OChb Z COOTBETCTBYET IIPOJIOJIBHON OCH BbIPAOOTKH)
BBIPAXKAIOTCA CIEAYIOIUMH COOTHOIICHUSMU:

Jlyis BepTUKaIbHOU BbIPaOOTKHU:

o=(1-d*1*){(o3+01)/+[(c3—01)/2](1 = 3 a*/1*)cos 20}
co=[(o3+01)/2](1+a*/*)—[(o3 — 61)/2](1 + 3 a*/r*)cos 20 (1)

o= (03 — 61)/2] (1+2 a*/r*=3 a*/r")sin 20

6;=02,

rac Gi, 62, 63 — KOMIIOHCHTBI TCH30pa HaprI)KeHI/Iﬁ B HCTPOHYTOM MACCHUBE:
03-110 Harpasiernio 0 = 0°ceucHus,

o1 — 10 Harpasiennod = 90’ ceucHus,

G — BJIOJIb IPOJIOJIBHOM OCH BBIPAOOTKH;

a — paanyc ceYeHus BHIPAOOTKH;

z,r, 0—Texymue chepuueckre KOOpIMHATHL
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Jj1s rOpU30HTANIbHOM BBIPAaOOTKU:

o= (1 — d/?) {(o3+61)/2+[(03-61)/2] (1-3 a*/1*)cos 20}

co=[(o3+51)/2](1 + a*/rP)—[(03-61)/2](1 + 3 a*/r*)cos 20(2)

To=— [(03 — 61)2)(1 +2 &’ /¥ =3 a*/r*) sin 20

6=V (o; + Gyp),

rjae G1, G3.02 = v(o1t+03)— KOMITOHEHTBI TEH30pa HanpsHKEHU !
B HETPOHYTOM MAaCCHBE:

O3—BEPTHKAILHOE HAIPSDKEHHE,

G — HANPSHKEHUEBIOIb MPOJIOIBHON OCH BHIPAOOTKH;

G| — TOPH30HTAILHOE HAIPSHKECHUE;

a — paanyc ceYeHus BHIPAOOTKH;

z, r,0—Texyiue chepuyeckue KOOpIuHaThI.

v — ko3 urment nonepeunsix aedopmarnuii (Ilyaccona) mopos BMenaromero MacCcuaa.

1. BeprukajbHas BbIpad0oTKa
a) EcTecTBeHHOE 10J1€ HANPSKEHUN — epagumayuoHHoe.

J'ld’ 4

.

/?J’/y

B stom cnyuae o3 = 61 = AyH; o, = YH,
rjie H — riryOnHa paccMaTpuBaeMOTro CEYCHHS OT JHEBHOW OBEPXHOCTH;
Y — 0OBEMHBII BEC IMOPO/T BMEIIAIOIIETO MAaCCHBA.
A - k03¢ dunreHT OOKOBOTO OTIOPA,
A=Vv/(1-vV),
rae v — kodddunuent monepeunbix nedopmammii (Ilyaccona) mopos BMeENIaroIiero
MacCCHBA.

CHavana HEOO0XOAMMO BBIUMCIUTH G3 = O = AyH, 3arem no ¢opmynam (1) HaiiTh
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HaNpsLKeHUs G:, Gy, Cp T B oOnactu 1o » = 2a ¢ waroM 0.la, nanee — 1o Sa ¢ marom 0.5au
MIOCTPOUTH IPaPUKU HANPSHKEHUI.

6) EcrecTBennoe noe HaprDKeHI/Iﬁ — cpasumayuOHHO-MEKNMOHU4YeCcKoe.

%

04

G2 = YH, HarpaBII€HO BEPTUKAJIBHO;

o3 = nyH u neiictByer 1o Hanpasiesnio 0 = 0°;

o1 = AyH u neiictByer 1o Hamnpasiernio 0 = 90°.

I[To d¢opmynam (2) BBIYMCIUTH HANPSOKEHHS G, G, OCp, TB O00JACTH 1O
r = 2a ¢ marom 0.1a, ganee — 10 Sa ¢ marom 0.5au MOCTPOUTH rpadMKN HAMPSHKCHUM.

2. I'opu3oHTa/IbHAsA BHIpA00TKA

a) EcrecTBeHHOE 10J1€ HAPSKEHUMN — epasumayuoHHoe.

I

XJX/

B stom cniydae 63 =yH, HanpaBlIeHO BEPTUKAIBHO, G=AYH, HampaBJIEHO MO HAMPABICHUIO
0 =90 (cTenka); o, =Vv (03 + G1), HAIPABIICHO BJIOJb BEIPAOOTKE.

B dopmynax: H — rnyOuHa 1eHTpa CEYEHHUs TOPU30HTAIBHOW BHIPAOOTKH OT JAHEBHOM
MIOBEPXHOCTH; Y — OOBEMHBIN BEC MOPOJI BMEILIAIOIIET0 MaccuBa; A - K03(p@uuueHt 60KoBOro
oTnopa BbluucHseTcs mo ¢opmyne A = V/(1 — v), tae v — k03hUIHMEHT TOMEPEUHBIX
nedopmarnuii (Ilyaccona) mopos BMeNaromero Maccuaa.

CHayvana BeruuciIuTh 63 = YH; 61 = AyH u o, = v (o3 + 01), 3aTeM 1o Gpopmynam (2) Hailtu
HaIpsDKEHUs G, Gy, Op, Tr9 B 00mactu 10 » = 2a ¢ marom 0.la, ganee — 10 S5a ¢ marom 0.5amn

MIOCTPOUTH IPaPUKU HANPSHKEHUI.

6) EcrecTBennoe nose HaprDKeHI/Iﬁ — cpasumayuOHHO-MEKNMOHU4YeCcKoe.
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03 = YH, HarpaBII€HO BEPTUKAJIBHO;
o1 = nyH u feiictByer 1o Hampasienuio 0 = 90%;
G, =V (03 + O1) U ICUCTBYET BAOJb BEIPAOOTKH.

CHavajia BEIYHCIIUTD

o3 =YyH; o1 = nyH u 6, =v (63 + 1), 3aTeM 1o popmynam (2) BEIUUCIUTH HATIPSKEHUS G-,
Gy, Op, T,0 B o0Omactu 10 » = 2a c¢ maroMm 0.la, nanee — 1o Sa ¢ marom 0.5¢ U MOCTPOUTH
rpaduKy HanpsKEHUH.

I/ICXOILHBIC JTAHHBIC JIA pvaeTOB HaHpFDKeHI/Iﬁ COOTBECTCTBCHHO BapI/IaHTaM HpI/IBGHCHBI B
Tabuue:

Ne BapnanTta HwMm v,T/M 1% n
1 100 2.55 0.20 2
2 200 2.65 021 3
3 300 2.75 0.22 4
4 400 2.85 0.23 5
5 500 2.95 0.24 6

JlaGoparopHas padora Ne 2
Pacyer mnapamMeTpoB 30H pa3pyuieHuii MOPoJ BOKPYT OIMHOYHBIX BbLIPA0OTOK

Heo6xomumoe oOopymoBaHue: KadbKyJIATOp, JIMHEWKA; IHUPKYIb, MUJUIMMETPOBKA IS
MTOCTPOCHHS I'Pa(PUKOB; KapaH/aIll.

3ananue

Paccunrare mapamerpsl 30H paspylleHUM TOpPOJ  BOKPYI  BEPTHKAIbHOU u
FOPH3OHTATIBHON BHIPAGOTKH KPYrOBOTO MOIEPEYHOro cedeHus mo Hampasierusm 0 = 0° u 0 =
90°, HAHECTH 30HBI PA3PYIICHAI HA rPpadUKH HATPSDKCHHIA.

30HBI pa3pylIeHHs] OT PACTATUBAIONIMX HANPSKEHUH OTOXKIECTBIAIOTCS C 00JacTAMU

JNEUCTBHS PACTATMBAIONIMX HANPSDKEHWM, T. €. Ipenesa IPOYHOCTH IIOpOJ B MAaCCHBE IIPH
PACTSKEHUH IPUHUMAEM PAaBHBIM HYIIIO.
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s 116
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& aFa 6z
. N/
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69

Puc. Pacnipenenenue HamnpshkeHUII BOKPYr TOPHOW BBIPAaOOTKU: a — BEPTHKAIBHOU; O -
TOPU30HTAIBHOMN

30HBI BO3MOXKHOTO CKOJIa OIIPCACIIAIOTCA BBIPAKCHUSMMU:

(o9 — or)/2 cos 201 (tg 20 —tgPrp) > [Trp] + (0G0 + O1)/2 tEOp,

(09 — 02)/2 cos 201 (tg 20 — t2Prp) > [Trplt (O + G2)/2 tE2Oxp,

(0:—06,)/2c0s 203 (tg 203 — t2Prp) > [Trp] H(O: — G)/2tZPp,

/1€ Go, Gz, G,—BEJIMYMHBI TJIABHBIX HANPSHKEHUI;

[Tip], @rp — CLEIIICHUE U YTOJI BHYTPEHHETO TPEHMS 110 IIOBEPXHOCTSM HEOJHOPOJHOCTH, B
YaCTHOCTH, 110 €CTECTBEHHBIM TPEIINHAM;

O], O, Os— YIJbl OPHUEHTALUU TOBEPXHOCTEH HEOJHOPOJHOCTH IO OTHOUICHHIO K
MEHBLIEMY U3 IVIABHBIX HAIPSDKEHUH.

Benuuunbl HanpspKeHUN MPUHUMAKOTCS U3 TaboparopHoi paboTel Nel aiisi BepTUKaIbHOU
U TOPU30HTAJIBHOW BHIPAOOTKH IMpPHU I'PAaBUTALMOHHOM M I'PaBUTALMOHHO-TEKTOHUYECKOM II0JIE

€CTCCTBCHHBIX Haprl)KeHI/Iﬁ.

3HavYeHUs CLEIUICHHWS M yrjia BHYTPEHHETO TPEHHUS 1O TOBEPXHOCTSAM CTPYKTYPHBIX
HEOJTHOPOJHOCTEH NPUHHMAIOTCS PaBHBIMU COOTBETCTBEHHO [Trp| = 5 Kr/cM® U Qrp = 300;
3HA4YEeHUA O] = O = O3 = /4 + /2.

30HBI BO3MOXKHBIX BBIBAJIOB OMPENETSAIOTCS OOJAcTIMHU MacCuBa, TA€ OJHOBPEMEHHO
peanu3yroTCs 1Ba HEPABEHCTBA U3 NMPUBEICHHOMN BBIIIE CHCTEMbI HEPABEHCTB.

JlaGoparopHas padora Ne 3

Pacuer mapamMeTpoB MNpeacJabHbIX O0HA’KEeHUH B YCI0BUAX MACCHBOB CKAaJIbHBIX
mopoa n 000CHOBaHHE Pa3sMEPOB OYUCTHBIX KaMep

Heo6xomumoe oOopymoBaHue: KadbKYJSITOpP, JIMHEWKA, MUPKYJIb, MUUIMMETPOBKA IS
MTOCTPOCHHMSI TPaUKOB, KapaHaIlll.

3ananue
Paccunrare mnapameTphl MNpeAeNbHBIX OOHAXEHUMIOPOJ B KPOBJIE TOPU3OHTAIBHOU
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KaMephl MPSIMOYTOJBHOTO IONEPEYHOro Ce4YeHUs, Ha TriayouHe FH, cocTaBUTh TabmuLy u
000CHOBATh ONTHUMAJIbHBIE Pa3Mepbl OUMCTHBIX Kamep.

[TapameTpsl npeaeabHbIX 0OHAXKEHUH ONPEEIIAIOTCS U3 BhIPAKECHUS:

v/(2 foP)= 1/a+1/b,(1)

I7ie a U b —TonepevHble pa3Mepbl BO3MOXHBIX BbIBAJIOB WM OOpYIIeHUH (B IU1aHe);
P — pacnop cTpyKTypHBIX OJ0KOB;

fo — K03(hPULIMEHT TpeHHUs O MOBEPXHOCTSIM CTPYKTYPHBIX HEOTHOPOJHOCTEH,
Y — 00OBEMHBIN BEC IOPOJI.

Benuuuny P cnenyer npussats paBaoi 0.21yH, ko3pOUIUEHT TPEeHUS M0 NOBEPXHOCTAM
CTPYKTYPHBIX HEOJTHOPOAHOCTEHN NMPUHATH PaBHBIM f, = 0.2.

I/ICXOILHBIC JaHHBIC JJId pacde€Ta mapaMETpoOB MPEACIbHBIX OOHaXCHHI COOTBETCTBEHHO
BapuaHTaM NPHUBCACHEI B Ta6J'II/IH€I

No BapuanTa HwMm Y,T/M3
1 100 2.55
2 200 2.65
3 300 2.75
4 400 2.85
5 500 2.95

[TapameTrppla U byCTaHOBUTH METOJOM IOJAOOPA, ONpPENEIUB CHadajga IpeAeIbHbIC
3HAYEHUSs, IPUHUMAs IOOYEPEAHO KaXJI0€ U3 HUX PAaBHBIM OECKOHEUHOCTH.
1o pe3ynbraraM BHIYMCIEHUI COCTaBUTh TAOIUILY:

a b

o0

o0

Pa3mepbl ounCTHBIX KaMep M0 MPOCTUPAHUIO U BKPECT MPOCTHPAHUS BHIOMPAIOTCS UCXOIS
13 JTAHHBIX TaOIHIIBI.

JladopaTopHnas pa6ora Ne 4
OnpeneieHue 30HbI BJAUSIHUSL BLIPA0OOTKH

Heo6xomumoe oOopymoBaHue: KadbKYJSITOpP, JIMHEWKA, MUPKYJIb, MUUIMMETPOBKA IS
MTOCTPOCHHSI TPaUKOB, KapaH aIlll.

3amanue

Onpenenuth 30HY BIUSHUA 7 TpPH  JONYCTUMOM TOrPEIIHOCTH A OTKJIOHEHHS

. o .
TaHTCHIIMAILHBIX HAPSDKEHU 6 OT HA4aJIbHOTO TOJIsI HanpspkeHus 78 pasHoi 10 %.
Pemennue:
1) B ruzpocratuueckoM moJie HanmpsKeHus, T.e. A =1.

Vcnopue Ha Ir'paHuIC 30HbI BIMAHUA BI)Ipa6OTKI/I 3aIIMIIeTCA B BUJIC:
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; (1)

Hanpsioxkenus B MaccuBe ¢ BBIpaOOTKOM ONMUCBHIBAIOTCS BBIPAXKEHUEM

2 & ]
g = yH 1L:L( _T"_,,)+1 Jl(l-l—E——-l-—)cc-sZE']

2 ri 2
1+4 my 1-4 To
og = yH T(l + r’) (1 +3 4)cos 25‘]’ 2

1-4 Te
Tyg = }*H—(l 3—+ )51:125'

rae T - TeKyLIUI painyc;
A - ko> duimeHT GOKOBOrO OTIOPA.

5 =1vyH 1—T"!
anA=1:JE_T rZ

HauaneHoe noJsie HanpsKeHUi:
of = og =yH

[loacraBnsis nmosyyeHHble BolpaskeHus r u 4 B (1) momydnm:

A= — 4
OTcrona VA wm 01

A kﬁ

yH

-
N

Puc. Cxema k ornpeieneHuIo TpaHuLlbl 30HbI BIUSHUS BIPAOOTKH.

2) B HepaBHOKOMIIOHEHTHOM I0JI€ HaualIbHBIX HAPsDKEHUH . A <1,

Wcnonb3ys Beipaxkenus (1), (2) u

2T,.,
tg 20 = ————

Ty — Oy
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10 aHajorud ¢ 1) OIpedenuTh I'PAHUILYy 30HBI BIMSHMS BBIPAOOTKM C JOIYCKaeMOii
norpemsocteio & = N% | 3=0,3 B Toukax & =0° y & =90° rje N — yomep Bapuanra.

JlaGoparopHas padora Ne §
OnpeneneHue nepeMenieHusi KOHTYpPa ceuyeHusi CTBOJIA

Heob6xomuMoe 000pyI0BaHue: KAIBKYIISATOP, pydKa, TETPaIh IS 3aIiCceH.
3ananue

OnpenenuTh MepeMeIIeHre KOHTYpa CEYCHHUsSI BEPTHKAIBLHOTO CTBOJA PAJAUYyCOM F=3M Ha
rnyonne H=60 m B mutoTHeiX rmHax. Mcxonmuelie manabie: Moayab ynpyroctu E=300 Mlla,

koaddurment [lyacconav= 0,4, 06bemusIii Bec mopox ¥ =0,021MH/v’.
Pemenne
KoMITOHEHTBI Ha4aIbHOTO TOJISI HAIIPSDKEHUH B MAaCCHBE OIPENSIATCS 1Mo (hopMysiam:

vH
gy = gy = AyH

of = of
of = of

[lepemenieHne KOHTYpa CEUEHUsI CTBOJIA OIPENENISIFOTCS 110 (hopMyJe:
o

u=r,Z—G(1—£)’ 0

rae £ — naenenue, neficTByrolIee MO KOHTYPY CEYEHHs BHIPAOOTKH.

B namewm ciiyuae popmyna (1) mpumer Bua:

AyH P
u= """E(l i m)
yH/ (2

B ycnosusx 3agaun £ =0
MoIyib CIBHTa ONIPEIENSETCS 110 hopMyIe:

E

G=—-r
21 +v)
u paseH 107 Mlla

[ToncraBnsis 3Ha4YeHHs BeMYHUH B hopmMyiry (2) moxydaem

0,84
3—
2107

=0,0118 m= 11,8 Mm

Onpenenuth MIOTHOCTh PacTBOpa, KOTOPBIM HEOOXOIMMO 3aKauMBaThb B BEPTUKAIbHBIN
CTBOJI, IPOWJICHHBIH B TOHKOCIOUCTON TBepAod riuHe riayomHoit H=50+N, m rae N — Homep
BapuaHTa, YTOOBI HE IOMYCTUTh IIEPEMELICHHS CTEHOK CTBOJIA.

JlaGoparopHast padora Ne 6

Harpy:nca Ha Kpellb TOPU30HTAJIbHBIX BblpaﬁoTOK
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Heobxonumoe 060pynoBaHue: KaJIbKYISITOP, py4yKa, TeTpaab AJIs 3arucei.

XKecTko - mmacTuueckas MOJEIb MaccuBa UMEET JBe 00JIaCTU: Y4acToK, I1e fedopManun
OTCYTCTBYIOT — 1; miactuueckass obsacte — 2. Ilmactuueckas obGnacte - 2 B monenu M.M.
[IporoabsikoHOBa (Teopus CBOJA) HAaxXOIUTCS B Ipelnenax cBoJa OOpylleHuss B KpOBIE
BBIpabOTKH (puc.1).

a) 6)

2B 2B

Puc. 1. Pacuernas cxema
K OIpEeAENICHUI0 Ha Kpellb B COOTBETCTBUM C Mojenbio: a — M.M. IlpoTtonssikoHoBa; O —
oIycKarolerocs croiyida; 1 —xecrkas o6mactp; 2 — ruiacTudyeckasi 001acThb.

Harpy3ka Ha kpenb 00yCIIOBIMBAETCSI BECOM MOPOJ B 00beme cBoa u coctarisieT (MH Ha
1 M BbIpaOOTKH):

rae P - momymponer BepaGoTkn,
f - KOA(PGUIUEHT TPEHUS ChITy4Yeil MOPO/Ib

CpenHee COnpOTUBIICHNE KPETIH, HEOOXO0AMMOE /1Jisi 00ecrieueHns pAaBHOBECHS:

B ClIy4ae HECBSI3HOMU cbimyueit cpeabl (c=0) 3To BbIpaxkeHHe NpuoOpeTaeT BUI:

Pacuer oTnopa kpenu, He0OXOIUMOTO AJIsl yAEpKAHUS TOPOJ NMPHU MPUHATHH KOHLEMLUN
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omycKaromierocs ctojioa mopos (puc.1,0) ocymecTBisieTcs o cleayromen Gopmyrie:

rae & — TIOJIYTIPOJIET BBIPAOOTKH, M;
€ - crerueHre ropHbIX mopox, MH/M%;
A - xosddurment 6okoBoro ormopa;
¥ - yroa BHYTPEHHEI0 TPEHHUs], FPaIycC;
H _ rny6una 3anosxkenus BeIpaObOTKH, M;

CoBpemenHast pacueTHasi cxema Ha ocHoBe runore3sl M.M. IlpoToassikoHoBa (puc.2) ans
YCJIOBHSI, KOT/Ia B KpOBJE€ M OOKax BBIPAOOTKHA HAXOJATCSA ChIydue ciabbie mopojasl. B aTom

ciydae B Ookax BbIpaOOTKHM 0OOpa3yloTcs CIION3AI0OUIMEe MPU3MbI HOPOJ U TMPOJIET CBOJA
€CTECTBEHHOTO PAaBHOBECHS YBEIHMUNBACTCS.

P
a, b,
PB
AN /
AN /
\P6 P6 Y
AN / h
45+ 2 45+ 92
2 2
2b

Puc.2. CoBpemeHHas pacueTHas cxema.

[Tos0BHHA IIPOJIETA YBEITUYEHHOTO CBOJIA OTIPEAEIIAETCS 110 (OpMYJIE:
_ P
ay; =b + hetg |45 +

BricoTa CBOJAa HAXOJUTCA U3 YCIIOBUA

rie ¥ - momynporer BBIpaGOTKH B IPOXOIKE, M;
h -BpICcOTa BBIPAOOTKH B IIPOXOJIKE, M;

f - kod(bduumeHT TpeHus Chimyueil TOPOIb;
¥ - yroa BHYTPEHHEI0 TPEHHUsI ChIIIy4el MOPOIbL.

HNHTEHCUBHOCTB Harpy3kH Ha Kpelb CBEPXY, MH/m?:

NHTeHCMBHOCTH OOKOBOW HArPy3KH
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BBEJIEHUE

['eomexannka moa3zeMHO#N Pa3pabOTKH MECTOPOKIECHUN IMOJIE3HBIX MCKOMAEMBIX SBIISICTCS
OJIHOW W3 MUCHHUIUIMH y4eOHOTO TIaHa MOATOTOBKHM CIeNHaMCTa To cnenuaisbHoctu 21.05.04
I'opHoe neno. Mapkuieitaepckoe Aeno.

B npouecce nzyueHuss AMCUUIIIUHBI CTYCHT JIOJKEH:

3HaThb: IPOYHOCTHBIE U Je(OpMaIMOHHBIE CBOWCTBA FOPHBIX MOPOJ, 3aKOHOMEPHOCTH
pacnpesiesieHus HanupsbKeHUHM U pa3BUTHs JedopMaluii B 3JIEMEHTaX TOPHBIX KOHCTPYKIIMM,
BU/JIbl TOPHBIX YJIapOB, X KJIacCU(UKALUU U MPUUUHBI TOSBJIEHUS, OCOOEHHOCTU MPOSIBICHUS
mpolecca CABM)KEHHSI MAaCCUBOB TOPHBIX MOPOJ JJIsl Pa3HbIX TUIIOB MECTOPOXACHUN, CIIOCOOBI
yIpaBieHUsI COCTOSIHUEM MaCCUBOB FOPHBIX MOPOJ, BUbI JedopMaluil KapbepoB, MPUUUHBI UX
pa3BUTHS;

yMeTb: IIPOU3BECTH  OIEHKY (OPMHpPOBAHHUS  HANPSKEHHO-AEPOPMUPOBAHHOTO
cocrosHuss (H/JC) mnoponHoro wmaccuBa Ipu BEAEHWHM TOPHBIX paboT; pa3pabaTbiBaTh
MEPOIPUATUS O MPOrHO3Y U NPEJOTBPALICHUIO TOPHBIX YJIApOB, IOJb30BAaThCA METOJAMHU
OLICHKH YCTOMYMBOCTH OTKOCOB KapbepoB M OTBAJOB, OOOCHOBBIBATH METOJBl U CIOCOOBI
yIpaBieHUs! TOPHBIM JaBICHUEM;

HMeTh HABBIKH: II0JIb30BaHUS MPO(ECCUOHATBHOW TEPMHUHOJIOTHEH, OCHOBHBIMU
HOPMAaTUBHBIMH JOKYMEHTaMH; WHXEHEPHBIX pPaCyYeTOB CYIIECTBYIOIIUX METOJOB (THUIOTE3)
ONpeJeNIeHUs] BEJIMYMH TOPHOTO JIaBJIEHUS, YCTOMYMBBIX pPa3MEpOB HECYIIMX 3JEMEHTOB IpU
MOJ3EMHOM pa3pab0TKe PYAHBIX MECTOPOKICHHUH.

Y4eOHBIM MJIAaHOM clienuanu3anuu Mapkuieiiiepckoe /1e10 MpelyCMOTPEHO BBINOJIHEHUE
KypcoBoro TmpoekTta. KypcoBoil MpoeKkT — 3TO JOKYMEHT, MPEACTaBISIOMUNA coOou dopmy
OTYETHOCTH O CaMOCTOSITENbHOM paboTe CTyAE€HTa 1[0 JUCHUIUIMHE, BKJIIOYAIOLIUN
AQHAJINTUYECKYI0 U PACYETHYI0 YacTH, W TNPEACTABISIOMINNA COOOM 3aKOHYEHHOE pelIeHHE
MIOCTABJIEHHOM MpoOJeMbl B paMKax M3ydyaeMOM AUCUHUILUIMHBL. L{enbio BBIMOIHEHHS] KypCOBOIO
MIPOEKTA SIBJISIETCS 3aKpeIuieHue, yriryojieHue u 00001IeHne 3HaHUI 110 TUCIUILIMHE, OBJIaZICHHUE
METO/IaMU Hay4YHBIX HCCIEA0BAHUM, (POPMUPOBAHNE HABBIKOB PELICHMSI TOCTABJICHHBIX 3aJa4 B
XO0/JI€ aHaJIM3a TEOPETUUECKOr0 MaTepusia U HayYHBIX UCCIIEI0BaHHM.

Ilenw Kypcoeozo npoekmuposanusn

[lenpto KypcoBOro MpOEKTHpPOBaHUS MO JauciuIuinHe «['eoMexaHuka MOA3eMHOM
pa3paboOTKU MECTOPOKJIEHUN TOJE3HBIX HMCKOMAEMbIX» SBJISETCS YIrIyOJE€HHOE H3ydeHHE
BbIOOpa CHUCTEMBbI MOA3EMHON pa3pabOTKH, pacuera €€ OCHOBHBIX [apaMeTpoB, 0COOEHHOCTEM
MIPOTEKAHUSI TEOMEXAaHWYECKHX TMPOIECCOB B PAa3IMYHBIX TOPHO-TEXHUYECKUX YCIOBUSX,
pa3BUTHE HAaBBIKOB Pa3pabOTKHM MEPONPUSTUNA IO MPOTHO3Y M MPELYNPEXIACHUIO TOPHBIX
yZ1apoB.

COAEPXAHUE KYPCOBOI'O ITPOEKTA

KypcoBoii mpoeKT BBINONHSETCA KaXIbIM CTyAeHTOM crenuanbHocT 21.05.04 T'opnoe
neno. Mapkieidaepcekoe Je0 1Mo WHAWBUAYATbHOMY 3aJaHHI0 B COOTBETCTBHH C Y4EOHBIM
IUTAHOM TIpU KOHCYJIbTAllMM IpEernojaBaTesis, BeIyIIero JEeKUNOHHbIE U MPAKTUYECKUE 3aHATUS
[0 JUCUUIUIMHE. 3aKOHUEHHas paboTa chaércs Juis MPOBEPKU PYKOBOIUTENIO U 3alUIIAETCS
CTYIAEHTOM B IIPUCYTCTBUM KOMHCCHH U3 YIEHOB Kadeapsbl.

PacuérHo-nosicHuTeNbHAs 3alucKa JOJKHA BKIKOYATh TEOPETUYECKYIO HH(POPMAIUIO O
paccMaTpuBaeMbIX BOIPOCax, HEOOXOJMMBbIE KpaTKMe M KOHKPETHbIE OIHCAHMSI M PacyEThI.
O06bEM 3anmucku - 25-30 ¢. pyKOTTMCHOTO TEKCTA.

Jro0oe perienne, MpUHUMAEMOE CTYJIEHTOM, JOHKHO OBITh 0OOCHOBAHO TEXHHYECKH, a
IpyH HEOOXOJUMOCTH M JKOHOMHUYECKHM CO CCBHUIKOM Ha MPaKTUKy T'OPHOJO0OBIBAIOLINX
NPEeANpUATHIT WM Ha JIUTEPaTypHbIM HUCTOYHUK. IIpu BBINOJIHEHWHM NPOEKTAa CTYACHTY
HEOOXOJIMMO YYHMTHIBaTh OCHOBHBIE HAIpPABJIEHUS TEXHUYECKOTO IMporpecca TOPHOPYIHOM
MIPOMBIIIJIEHHOCTH, MOCJHEIHUE JOCTHKEHUS TOPHOM HayKH, HOBBIE TEXHOJOTHUHU pPa3pabOTKH
MECTOPOKJICHUN U NIEPETOBOM ONBIT TOA3EMHBIX PYIHHUKOB.
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Beeoenue. Ponb npaBuiIbHOTO BbIOOpA CUCTEMBI pa3pabOTKU PYJIHOTO MECTOPOXKICHUS U
pacuera ee IapaMeTpoB Ha IMoOKazaTreau 3SPQPEKTUBHOCTH U OE30MACHOCTH J0OBIYM DPYABI.
CoBpeMeHHbIE HANpaBiICHHUsT B IPOTHO3E M MPEAYNPEXKIACHUU TOPHBIX yIapoB, H3Y4YE€HUU
rpoLecca CIBUKEHUS TOPHBIX MOPO/I MPU MO3EMHOM 100bI4U Y.

1.l 'opnomexnuueckas xapakmepucmuka Mecmopoxicoenus.yY CIOBUs 3aJIeTaHusl PyIHOTO
Tena (ryOuHa, yroJs MajeHusi, MOIIHOCTh), EOJOTUYECKAsl XapaKTePUCTUKAa MECTOPOXKJIECHUS,
KpPENoCTh U YCTOMYUBOCTh PY/bl M OPO/J, LIEHHOCTb PY/Ibl, TUAPOT€0JIOTUYECKUE YCIOBUS U JP.

2. Buwbop cucmemvr pazpabomku u onpeoenenue  yYCMOUYUGLIX  NAPAMEMPOE
KOHCMpYKmMuenvlx 271emenmos. IIpuMepHbIi IJ1aH paszena: Ha OCHOBAHMM HMCXOJHBIX TOPHO-
re0JIOTHYECKUX JIaHHBIX IPOU3BECTU MPEABAPUTENbHBIA BBIOOp 2-3 BapUaHTOB CUCTEMBI
pa3paboTKH, U3 KOTOPHIX IO MUHUMAJIbHBIM 3HAUEHUSM YAEIBbHOTO pacxoja MOAr0TOBUTEIBHO-
Hape3HbIX paboT, MOTEPSAM U pa3y00KMBaHUIO BHIOpaTh OHY. COTIIACHO BBIOpAHHOUN CHCTEME
pa3paboOTKU MIPOU3BECTH €€ ONUCAHUE 10 CIECTYIOIIUM ITyHKTaM:

CYLIHOCTb CUCTEMBI pa3paboTKH,

YCIIOBUS IPUMEHEHHUS,

MOATOTOBKA PYJHOTO TENa,

OYMCTHAas BbIEMKa,

rapaMeTpsl CUCTEMBI pa3paboTKH,

croco0 ympaBlIeHUsI TOPHBIM JIaBJICHUEM,

yIpaBiieHUE KaueCTBOM PYAHON MacChl,

MIPOBETPUBAHUE BHIEMOYHOMN €IMHHULIBI.

B mosicHuTenpHO#M 3ammicKe MPUBOIUTCS 3CKU3 CHCTEMBI pa3paboTku (B Macmtade) C
YKa3aHHEM HEe0OXOJIMMBIX K pacueTy KOHCTPYKTHUBHBIX 3JIEMEHTOB CUCTEMBI Pa3pabOTKH.

3.Pacuem KoHCMpYKmMugHulX napamempog cucmemsl pazpadoomku CoaepxaHue 3TOTo
pazzena 3aBUCUT OT BbIOpaHHOW cucTeMbl pa3zpaboTku. [lo cTpykType M OCHOBHBIM BOIIpOCam
3TOTO pazjelia MPOU3BOIUTCS COINIACOBAaHUE METOJAUYECKUX BOIPOCOB C PYKOBOJUTEIEM.

JlJi1 OKOHYATEIbHO BHIOPAHHOTO BapuaHTa CHUCTEMbI Pa3pabOTKH HEOOXOAUMO IMPOU3BECTU
CJIEYIOIIUE PACUEThI:

e cUCTEMBbl Pa3pabOTKU C OTKPHITBIM OYMCTHBIM IMPOCTPAHCTBOM (CILIOIIHAs, KaMEpHO-
CTOJI00Bass B pa3jIMYHBIX BapuaHTax) HEOOXOJUM pacyeT pa3MepoB OOHaXEHHH u
M30JIMPOBAHHBIX LIETUKOB (ONOPHBIX U OApbEPHBIX) U AHKEPHOT'O KPEIJIEHUs KPOBJIU (BUCSIYETO
Ooka 3anexmu) [13, ¢.52-62, 95-98];

® CCTEMBbI Pa3padOTKH C OTKPBITHIM OUYMCTHBIM MPOCTPAHCTBOM (KaMepHbIE) HEOOXOIUM
pacuer napameTpoB OOHa)KeHUH (KaMmep U LIEJTMKOB) aHKEPHOTO KPEIUIEHUs KPOBIU (BUCSYETO
Ooka 3anexmu) [13, ¢.62-76, 98-101];

® CHCTEMBI Pa3pabOTKU ¢ OOpyILIEHHEM pyJIbl U BMEIIAIOIMIUX [TOPOJ] — pacyeT MapamMeTpoB
TPOCOBOT'0 aHKEPHOT'O KPEIUICHHUS U 111ara 0OpyleHus: KPOBJIH;

® CHCTEMBI pa3pabOTKU C MCKYCCTBEHHBIM IMOJAEpKAaHHUEM BbIPaOOTAHHOIO MPOCTPAHCTBA
U KaMepHble C IOCIEAYIOLEeH 3aKiagkod BbIpaOOTAaHHOIO MPOCTPAHCTBA - HEOOXOIUMO
ONPEENUTh MapaMeTpbl OOHAXKEHUM, TpeOyeMyro MPOYHOCTh 3aKJIAJKU, TPOCOBOTO aHKEPHOTO
KpeIJICHUsT KPOBJM (BHCSYET0 OOKa 3alie’KH) M HEOOXOJUMOE KOJIMYECTBO COCTABIISIONINX
3aKJIaIKU: [IEMEHTA, BOJIbI, KPYITHOTO M MEJKOTO 3amoiauuTens. [13, ¢.52-56, 62, 77-95].

[Tociie BBINOIHEHHBIX pacu€TOB HEOOXOAMMO HAYEPTUTH B MOJYYEHHBIX pazMepax CUCTEMY
pa3paboTku. YepTexk NOMUMO MOSICHUTEIbHON 3aMMCKU JOJIKEH ObITh BBIHECEH Ha JIMCT BaTMaHa
¢dopmara Al.

4. Ilpocno3z u npedynpedsicOeHue 20pHviX yoapos. B pasjiene MpUBOIATCS TEOpPETUUYECKAS
uH(popmalysg O MPOTHO3€ U MPENyNpeKICHUN TOPHBIX YAAapOB, M pa3pabOTaHHbIE CTYIEHTOM
peKoMeHAyeMble ISl 33JaHHBIX YCJIOBHI IPOEKTUPOBAHHUS MEPOIPHUSATHS IO MPOrHO3Y U
MPENYNPEXACHUI0O TOPHBIX YyAapoB. B03MOXHO paccMOTpeHHE Ha MpUMEpe KOHKPETHOI'O
00BbeKTa KaMephl, 010Ka (IENIHK, CONpsDKEeHre BRIpadoToK, u T.4.) [1,3,5,6,7].

Pa3paborannbpie MeponpusTus (YEpPTEXKHU) AOKHBI ObITh MPEICTaBICHbl B MOSICHUTEIbHOU
3aMMcKe U Ha JiMcTe BaTMaHa ¢popmata Al.

5. Cosuoicenue 2opuvix nopoo. B pazaene NpuBOIATCS TEOPETUUECKUE CBEIECHHUS O IIpoLiecce
C/ABM)KEHHUS HAJIETAIOIIUX TOPHBIX MOPOJ U PEKOMEHAYyEeMble IS 3a/laHHBIX UCXOHBIX JIAaHHBIX
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napameTpsl casuxenus. [1,2,3,5,6].
VYcraHoBieHHAsT 30HAa CHBWKCHHS JIOJDKHA OBITh IPEICTaBlieHA Ha 4YepTekKe B
MOSICHUTENLHOM 3aMKCcKe U Ha IMcTe BaTMaHa gopmara Al.

4.beszonacnocmv  mpyoa.llaparpadsl  Emauapix mpaBun  0€30MacHOCTH HW APYTHX
HOPMATHBHBIX JIOKYMEHTOB M UX COJIEPKAHUE TI0 pACCMAaTPUBAEMBIM B pabOTE BOIIPOCAM.

5. 3axnrouenue. B paznene MpUBOIATCS OCHOBHBIC PEIICHUS, TPUHSATHIE CTYACHTOM, IPH
BBITIOJTHEHUN KYpPCOBOHM pabOTBHl MO OCHOBHBIM paccMaTpuBaeMbIM Borpocam. [lo pacueram
HEOOXOJMMO TIPUBECTH METOAMKH Ha OCHOBAaHMU KOTOPBIX MOJIyYCHBI ITapamMeTpbl CHCTEMBI
pa3pabOTKH U WX 3HAYCHUSI.

6.bubnuocpaguueckuii  cnucox.Cnucok cocTaBisercs B al(aBUTHOM TMOPSIKE H
odpopmisercs mo ['OCTy.

K mosicHuTenpHON 3ammcke 00s3aTeNbHO TpHIIaraeTcsi rpadudeckas JTOKyMEHTAlus —
JNEMOHCTpaIMOHHBIA JUCT (opmata Al. Ha KOTOpBIM BBIHOCSTCS B 00s13aT€ILHOM TOPSIIKE
crcremMa pa3pabOTKH B paCCUYMTAHHBIX ITAPaMETPax, MEPOTIPHSTHS IO MPEITYIPEKACHUIO TOPHBIX
yIIapoB U TpeAroiaraeMas 30Ha CIIBHKCHHUS.

TPEBOBAHMA K O©OPMIIEHUIO PE3VJIBTATOB ITPOEKTUPOBAHU A

KypcoBoii npoekt npezcrasisercs B Buie rpaduueckoil 4acTH U PacyeTHO-IOSICHUTEIbHON
3anuckd. Yeprexxu M0KHBI cooTBeTcTBOBaTh TpeboBanmsiMm ECK]I] u ECT/l. Pacuerno-
MOSICHUTENbHAsL 3amnucka (OCHOBHas 4acTh) JOJDKHA cojepikaTb OOOCHOBAaHME BBIOPAHHOIO
TEXHUYECKOTO, TEXHOJIOTMYECKOTO WM  HCCIENOBAaTENIbCKOTO  pEHIeHMs, pacueT |
MIPOEKTUPOBAHHUE U3JIEIHS B LIEJIOM U €r0 KOHCTPYKTHBHBIX 3JIEMEHTOB WJIM BBINOJIHEHUS padoT
(ycayr). ConepkaHue MPOEKTa JOJDKHO JIEMOHCTPUPOBATH 3HAKOMCTBO aBTOpPa C OCHOBHOM
JUTEpaTypoil mo Teme pabOThl, yMEHHE BBISIBUTH NMPOOJIEMY, MOCTaBUTh 3a/lauy U ONpPEAEIUTh
METO/bl €€ pEeUICHHs, YMEHHE I0CJIEeI0BATEIbHO H3JIOKUTh CYLIECTBO PacCMaTPUBAEMbIX
BOIIPOCOB, a TaKXe I0Ka3aTb YMEHHUE aHAJIW3UPOBATh IOJIYYEHHBbIE PE3YJIbTaThl, BJaJICHUE
HE0OX0IMMOM TEPMHUHOJIOTHEN U MOHATUSAMU, IPUEMIIEMbIN YPOBEHB SI3bIKOBOW I'PaMOTHOCTH U
BJIQJICHUE CTUJIEM HAyYHOTO U3JI0KEHHUS.

I'padmyeckuii Marepuan — MpEACTaBIAETCS B BUJE 3aKOHUEHHBIX KOHCTPYKTOPCKHX
CaMOCTOSITENIbHBIX JOKYMEHTOB, CXE€M, Ipa(UKOB MJIM PUCYHKOB, B 3aBUCUMOCTH OT XapakTepa
pabotel. ['paduueckuit MmaTepuan MOXKET pa3MellaTbCs KaK Ha OTAEIbHBIX JIMCTaXx,
HCIO0JIb3YEMBIX IPHU 3alllUTe KypcOBOM pabOThl, TaK U B COCTaBE TEKCTOBOI'O JOKYMEHTA.

Cmpyxkmypa Kypcogoz2o npoekma

KypcoBoii npoekT nomkHa coaepKaTb: TEKCTOBBIN JOKYMEHT - PacueTHO-NOSICHUTEIbHYIO
3anMcKy U rpaduyecKuil MmaTepuail.

[TosicHuTeNbHAS 3aMKCKa TOJDKHA BKIIIOYAaTh B YKa3aHHOW MOCIIE0BATEILHOCTHU CIIEIyIOIINE
AJIEMEHTHI: TUTYJIBHBINA JIUCT, 3a/laHuE, COJEp)KaHUE, BBEJACHHUE, OCHOBHAS 4acTb, 3aKJIIOUEHUE,
CIMCOK HMCIIOJIb30BaHHBIX UCTOYHUKOB, TPUIIOKEHUSI.

K rpaduueckomy maTepuany cienyeT OTHOCHUTh: YEpPTEXKH, OICKU3bI, CXEMBb,
J€MOHCTPAIIMOHHBIE JIUCTBHI.

Tpebosanusi K cmMpYKmMypHuIM dJleMeHmMAaAM NOACHUMENbHOU 3aNUCKU KYPCOBO20 NPOeKma

[losichutenbHas 3amucka B KpaTKOW W 4YeTKoW (Gopme MOJDKHA PACKpBIBaTh CYITHOCTH
paboTHI, TOCTAHOBKY 3aJ1a4, BEIOOP W 0OOCHOBAHME PEUICHUM, COACPIKATh OMKUCAHUE METOJIOB
UCCIIEIOBAaHUS, aHalih3a U pPAcyeToOB, OIMCAHUE IPOBEIECHHBIX 3KCIIEPUMEHTOB, aHAJIN3
MIOJIyYE€HHBIX PE3y/IbTaTOB, BHIBOJIBI.

Tumynonoi 1ucm

TuTynbHBIN JHUCT SABJISETCS MEPBON CTpaHuleil paboThl 1 0GOPMIISETCS [0 YCTaHOBICHHOU
dhopme, MpUBEICHHON B MMPUIIOKEHUU A.

3aoanue

KypcoBoii mpoekT BbINOJHAETCS Ha OCHOBAaHMM MHAMBHUAYAJBLHOTO 3aJaHus, ero ¢opma
IIpUBEJICHA B MpHIIOKeHUU b.

3ajaHue COCTaBISIETCSI PYKOBOAMTEIEM KypCOBOIO IMPOEKTUPOBAaHUS B COOTBETCTBUU C
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TeMoil. Tembl ompenenstoTcsi BEAYIIMMH IPENOAaBaTEIsIMU B COOTBETCTBHHM TpPeOOBaHUSIMU
OCHOBHBIX 00pa3oBaTeIbHBIX MPOTPAaMM U JIOJKHBI O0ECIEeYUBaTh BO3MOXKHOCTH pean3aluu
HaKOIUIEHHbIX 3HaHWil. Ilpu 3TOM cTyneHT mMeer mpaBo BbIOOpa TEMbI KypcOBOM paboOThI, a
TaKKe MOXKET MPEAJIOKUTH CBOIO TEMY, 000CHOBAB I1€1€CO00Pa3HOCTH €€ pa3padOTKH.

Cooeporcanue

CopepxaHue JTOJDKHO OTpaXkaTh NEPEYEHb CTPYKTYPHBIX 3JIEMEHTOB KypCOBOT'O MPOEKTA C
yKa3aHHEM HOMEPOB CTPaHMII, C KOTOPhIX HAYMHAETCS UX MECTOPACIOJIOKEHUE B TEKCTE, B TOM
qyclie: BBEACHUE;  pa3jeibl, MOJpa3/eibl, MYyHKThl (€CIM OHM HUMEIOT HaWMEHOBAHUE);
3aKJIIOUEHUE; CIIHCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB; MPHUJIOKEHUS.

CnoBo «CopepxaHue» 3alMChIBA€TCS B BHJE 3arojioBKa, CHUMMETPHUYHO TEKCTY, C
MIPOIKCHOM OYKBBI.

Beeoenue

BBenenune kpaTko XxapakTepu3yeT aKTyalbHOCTh U COLMANIbBHYIO 3HAYMMOCTb TEMbI, CTEIIEHb
ee pa3pabOTaHHOCTU B OTE€UECTBEHHOMN U MUPOBOM TEOPUH U MPAKTUKE; LENH U 3a/1a4H, 0OBEKT U
npeaMeT, 6a3y uccleJOBaHUs WM IPOEKTUPOBAHUSA, METOAbI cOOpa u 00paboTKH MHPOpMAIUH,
HayuyHble TunoTe3bl. CrnoBo «BBeneHne» 3anuchbIBalOT B BUJAE 3aroj0BKa, CHMMETPUYHO TEKCTY,
C MPOIHUCHON OYKBBI.

OcHogHas yacmo

Copep:xaHre OCHOBHOI 4acTu pabOThl JOJHDKHO COOTBETCTBOBATH 3aJaHUI0 U TPEOOBAHUSM,
U3JI0’KEHHBIM B METOAMYECKUX YKazaHusx 1o BbinosiHenuto KII (KP) no nannoi qucuuniune.

OCHOBHYIO 4acThb CleAyeT JAEIUTb Ha pa3lelibl, MOJpa3Aeibl, NyHKTbl. Kaxablii 3eMeHT
OCHOBHOIl YacTH JIOJDKEH HPEJCTaBIsITh COOOM 3aKOHYEHHBIH B CMBICIOBOM OTHOIICHUU
¢parmMeHT paboTbl. OOsA3aTE€NbHBIM CTPYKTYPHBIM 3JE€MEHTOM OCHOBHOM 4YacTH KypcOBOM
paboTHI SIBJIIETCS AHAIUTUYECKHUI 0030p TEMBI.

AHanuTU4YecKuid  0030p  mpencTaBiseT  coOOW  pe3yabTaT  CHCTEMAaTH3WPOBAHHOM
nepepaboTKU COBOKYIHOCTH JOKYMEHTOB IO TEMAaTHKE MPOEKTa, cojepxkalinidi 0000IIeHHbIE U
KPUTHYECKH IPOAaHAIU3UPOBAHHbIE CBEJEHHS 00 MCTOPUM, COBPEMEHHOM COCTOSIHHH,
TEHJCHIIMIX U NePCIEeKTUBAX Pa3BUTHS MpeaMeTa 0030pa.

K Ttekcry ananutHueckoro o03opa MPEeabSBISAIOTCS CIEAYIOIIME OCHOBHbIE TpeOOBaHUS:
MOJIHOTAa U JOCTOBEPHOCTh MH(GOpMallMU, HAIUYWE KPUTUUYECKOW OIIEHKM HCIOJb30BaHHOM
nH(pOpMaLUY, JOTUYHOCTh CTPYKTYphl, KOMIO3UIIMOHHAS LIEJIOCTHOCTb, apryMEHTHPOBAHHOCTD
BBIBOJIOB, SICHOCTb U YETKOCTb U3JIOKEHUSI.

3axnouenue

B «3akmouenun» packpbiBaeTCsd 3HAYMMOCTb PACCMOTPEHHBIX BOIPOCOB JUIsl HAyKU M
MIPaKTUKU; MPUBOASITCS TJIaBHBIE BBIBOJbI, XapaKTEPU3YIOIIHUE WUTOTH MPOJAETaHHOW padoThI;
U3JIaraloTcsl MPeJUIOKEHUS U PEeKOMEHJALMU 10 BHEAPEHHUIO IOJIYYEHHBIX pE3yJNbTaTOB U
nanpHeleMy pa3BuUTHIO TeMmbl. ClI0BO «3akiIlOYeHHe» 3alKChIBalOT B BHJIE 3arojioBKa,
CUMMETPUYHO TEKCTY, C IPOMUCHONU OYKBBI.

Cnucok ucnonb308aHHbIX UCHOYHUKOB

B «Crnncok mcnosib30BaHHBIX MCTOYHMKOBY» BKJIIOYAIOT BCE MCTOYHMKH MH(POpMAIMH, Ha
KOTOpbIE UMEIOTCS CChUIKH B TEKCTE U KOTOPbIE UCIOJIb30BAIKUCH ITPU HATMCAHUU PAOOTHI.

OcHoBHbIE TpeOOBaHUS, NPEIBSIBISIEMbIE K CIHCKY HCIOJIb30BAaHHBIX HCTOYHUKOB!
COOTBETCTBHME TEME€ KypCcOBOW pabOThI, pa3sHoOOpa3We BHAOB W3AaHUI: OQUIIHATILHEIC,
HOPMAaTHUBHBIE, CIIpaBOYHBIE, yueOHbIE, HAYYHbIE, IPOU3BOACTBEHHO-IPAKTUYECKUE U JIP.

Ceenenuss 00 MCTOYHMKAX MHGOPMALKUU MPHUBOJATCS B COOTBETCTBUU C TpeOOBaHUSMU
I'OCT 7.05 u 'OCT 7.82. VIcToYHHMKH B CIIUCKE HYMEPYIOTCS apabckumu 1udpaMu 0€3 TOUKU B
MOPSIIKE UX YIIOMUHAHUS B TEKCTE, JINOO B ajaBUTHOM MOPSJIKE.

Ipunosxcenus

B «llIpunoxxeHus» peKOMEHAYETCS BKIOYATh MaTepuaabl WILIIOCTPAIIMOHHOTO |
BCIIOMOTATEIBHOTO Xapakrepa. B mpuiokeHus MOTyT OBITb IOMEIIEHBI: MaTepHabl,
JNOTIOJHAIOIINE  TEKCT  (TaONMuIlbl, PHUCYHKH), JIOTIOJIHUTEIBHBIE  pacueThl, TaOIUIIbI
BCIIOMOTATEIBHBIX JIAaHHBIX, XapAaKTEPUCTUKHU amnmapaTrypbl U IPUOOPOB, MPUMEHSIEMBIX MPH
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BBINIOJIHEHUH PabOThI, TPOTOKOJIBI UCIIBITAHUM.

[IpaBuna npeacraBiaeHUs NPUIOKEHUN: HA BCE NMPUIIOKEHUS B TEKCTE KYypCOBOW pabOThI
JOJIKHBI OBITH JaHbl CCHUIKU, IPUJIOKEHUS pacroyiaraloT U 0003HAYalOT B MOPSAIKE CCBHIJIOK Ha
HUX B TEKCT€ pabOThl, MPUIOKEHUS O(OPMISIOT KaK IPOJOJDKEHUE KypcOBOM paboThl Ha
CIIEQYIOIIUX €ro CTpaHHWIlaXx MO npaBujaM U (opMaM, YCTAaHOBJIEHHBIM JIEHCTBYIOIIUMU
CTaHJapTaMM;  KaxJ0€ MPWIOKEHHE JOJDKHO HAYMHATBCS C HOBOTO JIMCTa U HMETh
TEeMaTHYECKHUI 3aroJ0BOK U 0003HaYeHue cioBo «IIpunoxkenue» u ero 6ykBeHHOE 0003HAUCHUE
(3arnmaBHBIE OYKBBI pyccKoro andaBuTa, HAUMHAS ¢ A, 3a HCKIIOUYeHHeM Oyks [, 3, i, 0, Y, b,
bl, 'b) pacnosiarator HaBepxy MOCEpPEAUHE CTPAHUIIbI, a TTOJ HUM B CKOOKaX yKa3bIBaIOT CTATyC
MIPUIIOKEHHUs, HarpuMep: (peKoMeHayeMoe), (CrpaBoyHoe), (00s3aTENBHOE).

Tpebosanus k oghopmienuo mekCmogoil yacmu Kypcosou pabomul

Obwue mpebosanus

OdopmieHue TeKCTa MOSCHUTENIBHON 3almUCKUM KypCOBOTO IPOEKTa BBINOJHAIOT B
cootBercTtBUU ¢ TpeboBanusimu ['OCT 7.32 u I'OCT 2.105. Crpanunpl TekcTa, BKIIOuas
WUIIOCTpAMK ¥ TaOJIuIbl, JOJDKHBI cOOTBETCTBOBaTh (opmary A4 (210x297 mm) no 'OCT
9327.

TexcT nomkeH OBbITh BBINOJHEH C OJHOW CTOPOHBI JHCTa Oesoi Oymaru pyKOHHCHBIM
crocoboM, a TakXke C NPUMEHEHHWEM I[edaTalluXx U rpapuueckux ycrpoiicte OBM ¢
cOOJTI0JIEHUEM CIICTYIONINX pa3MepoB moJjiei: aeBoe — 20 MM, paBoe — 10 MM, Bepxuee — 20 MM,
HmxHee — 20 mm. [Ipu Habope TekcTa B Microsoft Word cienyer npuaep’uBaTbecsi CaeayrOIIMX
TpeboBaHuii: ocHOBHOM mpu@T Times New Roman wiu Arial, pasmep mpudra 12-14 nr, user —
4yepHblil, aO3ausbli otctynm 10-12,5 MM, MEXCTpOYHBI HUHTEpBAal — OJMHAPHBIN WK
NoJIyTOpHBIA. Pasperiaercs ucrnosnb30BaTh KOMIIBIOTEPHBIE BO3MOXHOCTH aKIIEHTHPOBAHMUS
BHUMAHHS Ha OINpEeNIeHHBIX TepMHUHAX, (QopMmyrnax, Teopemax, MPUMEHss IWPUPTHl pa3HOU
TapHUTYPBHI.

Ilocmpoenue mexcma

TexkcT NOSICHUTENBHOM 3alMCKUM KypCOBOTO MPOEKTa CIEAyeT JMAEIUTh Ha pasJiednsbl,
nojpaszenbl, MyHKTbl. Kaxaplil pazzien Tekcrta peKoOMEeHAyeTcsl HaUMHaTh ¢ HOBOWM CTPaHHUIIBI.
Pa3nensl AOMKHBI MMETh NOPSAIKOBbIE HOMEpa, OOO3HAuYeHHblEe apaOCkuMu LudpamMu U
3anMcaHHble ¢ ab3amHoro otcryma. [loapasnenbl MOJDKHBI MMETh HyMEpaLUI0 B Ipenenax
KaXKJI0T0 pa3fielia, MyHKThI — B [Ipeieax Moipas3zena, HOAIyHKThl — B IpeJieax MyHKTa.

Ecnu pa3nen niam noapasien COCTOUT, COOTBETCTBEHHO, U3 OJIHOTO MOJpa3/iena Uili IyHKTa,
TO 3TOT MOJpPa3/Aei WIA IyHKT HyMepoBaTh He cienyer. Touka B KOHIIE HOMEPOB pa3ielioB,
MO/PA3JeNIOB, IYHKTOB, MOAINYHKTOB HE CTaBUTCS. EciaM 3arojoBOK COCTOUT U3 JIBYX
MIPEAIOKEHNH, UX PA3ACIAIOT TOUKON. KaKplil MyHKT, NOAIYHKT W IEPEUYNUCICHUE 3aIIUChIBAIOT
¢ ab3aiHoro orcryna. Eciym OCHOBHYIO 4acTh MOSICHUTENbHOM 3alHUCKHU MOJPA3AEISIOT TOJIBKO
Ha pasJenbl, TO HMX CJeAyeT HyMepoBaThb, 3a HCKIIOYEHHEM MPHIOKEHUN, IMOPSIKOBBIMHU
HOMEpaMU B Mpejieniax Bced 3anucku. Ecnu pasnen uim nojapaszien uMeeT TOJIbKO OJUH IYHKT,
WM IIYHKT UMEET OJUH MOAIYHKT, TO HyMEpPOBaTh €T0 HE CIEYyeT.

3aconosxu

Pa3znensl, moapasniensl JOKHBI MMETh 3arojoBKH. IIyHKTBI M HOANMYHKTBHI 3arojIOBKOB
MOTYT HE€ HMETh. 3arojiOBKM JIOJDKHBI YETKO M KpaTKO OTpa)kaThb COJEpXKaHUE pa3JeloB,
MO/APA3/IENIOB, IYHKTOB. 3aroJIOBKH pa3fesioB, MOJAPA3/JEIOB M ITYHKTOB CIEIyeT HAuWHATh C
ab3alHOro OTCTYyMa, C NMPONMUCHOM OyKBbI, O€3 TOYKM B KOHIlE, HE MojayepkuBas. B Hauane
3aroJioBKa MOMELIAIOT HOMEP COOTBETCTBYIOIIETO paszjelna, IMojpasjena, Jubo MyHKTa.
[lepeHockl ciOB B 3arojioBKax He JomyckaroTcs. Eciin 3arojgoBok COCTOMT U3 JIBYX
MPeJI0OKEHUH, UX Pa3AesaoT TOUKoi. PaccTosiHre Mex 1y 3aroJIoBKOM U TEKCTOM JIOJIKHO OBIThH
PaBHO YJIBOEHHOMY MEXCTPOYHOMY PACCTOSHUIO; MEX/y 3ar0JIOBKAMU pa3jiesa U Mojapasjena -
OJIHOMY MEXCTPOYHOMY PaCCTOSIHUIO.

Tpebosanus k mexkcmy Kypcoso2o npoekma

B TexcToBOM JOKYMEHTE JOJKHBI IMPUMEHATHCS TEPMUHBI, 0003HAUYEHUS U ONpPEICIICHNUs,
YCTAHOBJIEHHBIE CTaHJApTaMH [0 COOTBETCTBYIOUIEMY HANpPaBJICHUIO HAyKH, TEXHUKU U
TEXHOJIOTUH, a MPU UX OTCYTCTBUH - OOIIECTIPUHATHIE B HAy4YHO-TEXHUYECKOW JuTeparype. He
JOTIYCKaeTCsl: MPUMEHATh JUIS OJHOTO W TOrO € MOHATHUS pa3iMuHble HAy4YHO-TEXHUUYECKUE
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TEPMUHBI, OJM3KUE 1O CMBICIY (CMHOHHUMBI), a TaKK€ MHOCTPAHHbIE CJIOBAa U TEPMHUHBI IPHU
HaJIMYUM PABHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3bIKE; MPUMEHATh IPOU3BOJIbHBIE
cioBooOpa3oBanusi;  npuMeHsATh uHIekchl crangaproB (I'OCT, I'OCT P, OCT wu t.a.),
texHuueckux ycnaosuil (TVY), crpoutenbubix HopM u npasui (CHull) u apyrux nokymeHToB 6€3
pPErUCTPAIIMOHHOTO HOMEpa;  MCIOJb30BaTh B TEKCTE MaTeMaTUYECKHUE 3HAKM M 3HaK
(nnamerp), a Take 3HaKu Ne (Homep) u % (mpoueHT) Oe3 yucioBbIX 3HaudeHuil. Crenyer
nucath: «remreparypa 20 °Cy»; «Homep ombiTa» (HO He « No ombITay); «BIaXXHOCTH 98 %o»,
«IPOIEHT BBIX0JIa» (HO HE « % BBIXO/a»). YCIOBHBIE OyKBEHHBIE 0003HAUYCHHMS, U300paKEHUS
WIM 3HAKU JOJDKHBI COOTBETCTBOBATH IPHUHSATHIM B JEHCTBYIOLIEM 3aKOHOJATENIbCTBE U
rOoCylapCTBEHHbIX ~ CTaHJapTax. B  MosACHUTENbHON  3amucke  clleqyeT  MPUMEHATH
CTaH/IapTU3UPOBAHHBIE EIUHULIBI (PU3HMUECKUX BEJIMYNH, UX HAUMEHOBAaHUS U 0003HAUEHUSI.

Ilocmpoenue mabauy

Tabnuna mnomMemiaercss B TEKCTE€ cpa3y >K€ 3a MEepBbIM YIOMHMHAaHMEM O HEW WIM Ha
cienymomeit crpanuie. Tabauipl, 3a UCKIIOYEHUEM NPUBEICHHBIX B MPUIOKEHUH, HYMEPYIOTCS
B Mpefenax KaxJaoro pasaena. B atom ciaydyae HoMep TaOIUIbl COCTOUT M3 HOMEpa pasjeina u
MOPSIIKOBOTO HOMepa TaOnuibl B Ipenenax pasfena, pas3/ieleHHbIX Touykoi. [lomyckaercs
CKBO3Has HyMepalus Tabauil apaOCKUMu U(ppaMu M0 BCEH MOSICHUTETBHOM 3anucke. Ta0muis
KKIOr0 MPWIOKEHUS 0003HA4aloT OTAEIbHOW HyMmepanueidl apabckumu 1ubpamMu ¢
no6asiieHreM nepen nudpoit 0003HaUCHUS TPUTIOKEHHUS.

Ecau B Tekcre oxanHa Tabiuma, TO OHa MOOJDKHA ObITH oOo3HauenHa «Tabmuma 1» wim
«Tabmuua B.1», ecniu oHa npuBeeHa B MpuiioxkeHuu B.

Hazpanue tabnuiibl, Ipy €ro HaJIM4YWH, JOJDKHO OTPaXaThb €€ COJAEp)KaHUE, ObITh TOUHBIM,
KpatkuM. Ha3Banuwe TaOnuIpl moMemnialoT Haj TaOJMIeH MOcie ee HoMmepa dYepe3 THpe, C
MPONUCHOM OyKBBI (OCTalIbHBIE CTpPOYHBIE), Oe3 ab3amHoro orcryna. Hannmuce «Tabnuua...»
MUIIETCS] HaJ| JIEBBIM BEPXHUM YIJIOM TaOJMIbI M BBIIOJHSAETCS CTPOUHBIMH OyKBamH (Kpome
MIepBOM MPOIMHUCHOI) 6e3 moruepkuBanust (PUCYHOK 1).

3arosioBku rpad TaOIUIEI BEIMOIHSIIOT C IPOIMMCHBIX OYKB, a MOJ3ar0JIOBKH - CO CTPOYHBIX,
€CJIi OHU COCTAaBJISIOT OJHO IMPEAJOKEHUE C 3arojOoBKOM, M C IMPONUCHOM - €ClIh OHHU
camMoCTOsiITeNIbHbIE. B KOHIlE 3arojioBKa M MOJ3aroJioBKa 3HAKU IPENMHAHUS HE CTaBSTCS.
3aroIoBKM YKa3blBalOTCS B €AMHCTBEHHOM 4Hciie. JlomyckaeTcsi mpuMeHsATh pazMep mpudra B
TabJIMLe MEHBIINH, YeM B TeKcTe. JlnaroHaabHOE JiefieHue TOJI0BKY TaOJIUIIbI HE JIOITYCKaeTCsl.

Tabnuny ¢ 00JbIIMM KOJIHYECTBOM CTPOK JIOITYCKAETCsl MEPEHOCUTh Ha APYI'yI0 CTPaHMILY.
[Ipu nepeHoce yactu TabMUIBI Ha APYTYIO CTPAHHUIY 3arojOBOK IOMEIIAIOT TOJIBKO Mepen
MEepBOM YacThbiO TAaOJIMLbI, HAJ IPYrUMH YacTsIMHU crpaBa numiercs cioBo «lIponomkenue» u
YKa3bIBAa€TCsl MOPSIKOBBIA HOMep Tabmunel, Hanpumep: «llpomomkenue Tabmuusl 2.7».
HuxHIOI0 rOpu30HTANIbHYIO YEPTY, OTPAHUYUBAIOLIYIO Ta0JIMIlY, HE TPOBOJIIT.

Tabnuuel ¢ OOJIBIMIMM KOJIMYECTBOM I'pad TOMYCKaeTCs JEIUTh Ha YacTHU U IOMEIATh OJHY
noja Apyrol Ha ojxHoM Jucre. Hax mocienyromumu yacTaMy TaOJMIl YKa3bIBAE€TCS CIIOBO:
«IIponoimkeHue», a MpU HAIWYUK HECKOJIbKkuX TabOmuiy B TJl yka3piBaercss HOMep TaOIUIIbI,
Hanpumep: «IIponomkenue Tabauibt 2.3».

He nomyckaercsa Bkimouyath B Tabmuny rpadel «Ne n/m» u «EnuHunel nusmepenuit». Ecinu
1u(poBbIE WIK UHBIE TaHHbIE B TAOJIUIE HE IPUBOJATCS, TO B rpad)e CTaBUTCS IPOUEPK.

HUnnrocmpayuu

KonunuectBo wimocTpauuii B MOSACHUTENBHON 3alUCKE, JOJDKHO OBITh JOCTATOYHBIM IS
packpbITusi cojepkanus padoTel. MiutrocTpanuu (4eprexu, rpaduku, cXxembl, KOMIbIOTEPHbIE
pacrneyaTky, aAuarpaMMbl, (POTOCHUMKH U T.II.) CJIEIYET pacroJiaraTh HEMOCPEJICTBEHHO MOCIe
[EpBOro YIIOMUHAHUS B TEKCTE, WJIM Ha cliefyromiei ctpanuue. Mumoctpanuu MOryT ObITh B
KOMITbIOTEPHOM UCIIOJIHEHUH, B TOM YHCJIE U [IBETHBIE.

Bce nitrocTpanuy MMEHYIOTCSI B TEKCTE€ PUCYHKAaMHU M HYMEpYIOTCSI B Ipejesiax KakJI0ro
paznena. Homep wuirocTpanuu cOCTaBisIeTCs W3 HOMeEpa pasjieia M MOPSAKOBOIO HOMepa
WUIIOCTPAIMK B IpEeJesiax TaHHOTO pa3zelia, pa3JelIeHHbIX TOUKOM, HallpuMep: «PUCYHOK 5.1»
(mepBbIN PUCYHOK NATOTO pasnena). Jlomyckaercst CKBO3Hasi HyMepalus pUCYHKOB apaOCKUMU
uuppamu no Bced 3ammcke. Eciau pucyHok onuH, TO OH oOo3Hayaercs «PucyHok 1».
Wnmroctpanii - KaxJ10ro MpUIOKEHUs 0003HA4YalOT OTIENbHOM HyMmepauued apaOcKuMu
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uudpamu ¢ gobaBieHueMm mnepen uudpoir 0b603HaueHus npuioxenus. Hampumep, «Pucynok
A3y

Ha Bce mmrocTpanyu 10JKHBL ObITh JaHbl CCHUIKA B TEKCTE MOSCHUTENbHOM 3anucku. [lpu
CCBUJIKaX Ha WILIIOCTPALIUU CJIEIYET MUCATh «... B COOTBETCTBUU C PUCYHKOM 2» MpPU CKBO3HOMN
HyYMEpalyH U «... B COOTBETCTBUU C PUCYHKOM 1.2» mpu Hymepaluu B Ipesenax pasjaena.

Wnmroctpanus pacrionaraeTcsi M0 TEKCTY JOKYMEHTa, €CJIM OHA IOMEIAeTCsi Ha JIMCTE
dopmata A4. Ecim ¢opmar wmmoctpanuu Oosibiiie A4, TO ee CleoyeT IOMelmaTh B
npwioxxeHud. Mimoctpanuu ciieyeT pa3Meliarh Tak, YToO0bl UX MOXHO OBLIO paccMaTpuBaTh
0e3 moBOpOTa JIOKYMEHTa WJIM C IMOBOPOTOM IO 4acoBOM ctpeinke. Wmmoctpanuu crienyer
BBITIOJTHATH HA TOM ke Oymare, 4To M TEKCT, MO0 Ha KaJbKe TOTO ke GopMara ¢ COOIIOICHUEM
TeX K€ MoJied, uTo U JuIs Tekcra. [Ipu 3TOM KaibKy ¢ WIUIIOCTpanuei cieayeT MoMmeliarh Ha
aucT Oenoi Henmpo3pauHoil Oymaru.

Wnmroctpanuu, npu He0OXOJUMOCTH, MOTYT UMETh HauMEHOBaHMe, Hanpumep: «PucyHok
B.2 - Cxema anroput™Ma» u TIOSCHUTEIbHBIE JaHHBIE (MOAPUCYHOUHBIM TeKCT). CIloBO
«PUCYHOK», €0 HOMEp U HAaMEHOBAaHHE MMOMEILAIOT HUXKE N300paKEHUSI TIOCIIE MOSCHUTENIbHbIX
JAHHBIX CHMMETPUYHO WILTIOCTPALIUH.

I'paduku, oroOpaxkaroliye KaueCTBEHHbIE 3aBUCHUMOCTH, M300pa)kalOTCsi Ha IUIOCKOCTH,
OTpaHUYEHHOM OCSIMU KOOPJMHAT, 3aKaHUYMBAIOIMXCs cTpesnkamu. [Ipu 3Tom ciieBa oT cTpenku
OCH OpJIWMHAT W TIOJ CTPEIKOW OCH abCIMCC MPOCTABISIETCS OYKBEHHOE O0003HAYCHHE,
COOTBETCTBEHHO, (DYHKIIMH U apryMeHTa 0e3 yKa3aHUs UX €IMHULl U3MEPEHHUSL.

Dopmynvi

@opmynbl CleIyeT BbIAEHATh U3 TEKCTa B OTICJIbHYIO CTPOKY. Bblllle M HMXKe Kaxaou
GbopMyaBl WM YpaBHEHHUS JOJDKHO OBITH OCTaBJICHO HE MEHEe OJIHOW CBOOOJHOW CTPOKH.
DopMmyIbl JOJKHBI IPUBOAUTHCS B OOIIEM BUJE C pacIIM(PPOBKON BXOAAUIUX B HUX OYKBEHHBIX
3HaueHud. BykBbI TIpedyeckoro, JaTMHCKOrO aia(aBUTOB U ILUQPHI CIEAyeT BBINOIHITH C
MIOMOIIBI0O KOMIIBIOTEPHOIO0 Habopa KypCHUBOM WJIM YEPTEKHBIM LIPUPTOM, B COOTBETCTBUH C
TpeboBanuamMu crapaapto ECK/I, BeicoTa OykB U u@p Mpu KOMIBIOTEPHOM HabOpe J0JIKHA
OBITH Ha 2 TIT OOJIBIIIE, YEM B OCHOBHOM TEKCTE PaOOTHI.

Ecou ypaBHenuwe wim ¢dopmyna HE BMEIIACTCS B OJHY CTPOKY, TO OHO JOJDKHO OBITh
MIEPEHECEHO I0CIIE 3HAaKa PAaBEHCTBA «=)» WJIU MOCJE 3HAKOB IUIIOC «+», MUHYC «-)», YMHOKEHUS
«», JENEHUS «», WIM JAPYruX MaTeMaTH4YeCKUX 3HAKOB, MPUYEM 3TOT 3HAK B Hayale
cienyoomeil cTpoku NHoBTOpsitoT. llpu mnepeHoce ¢opmylibl Ha 3HaKe, CHUMBOJU3UPYIOLIEM
OTEepaLUI0 YMHOKEHHUS, IPUMEHSIOT 3HAK «.).

[losicHeHue 3Ha4Y€HUS CHMBOJIOB U YHCIOBBIX KOA(PQPHUIMEHTOB, BXOAALMX B (QopMmyiy,
JOJDKHBI OBITH TTPUBEIEHBI HEMOCPEICTBEHHO 10 POPMYIION. 3HAYCHUE KaXKIOTO CUMBOJIA JAl0T
B TO MOCJeI0BaTEeIbHOCTH, B KaKOl OHU IpuBeeHbl B popmyse. [lepas ctpoka pacmudpoBku
JOJDKHA HA4YMHATBCA CO CJIOBa «r/Ae» 0e3 JABOeTOuMsl Iocjie Hero. Pa3MepHOCTh OJIHOTO
napamerpa B npenenax Bcero T/l gomkHa ObITh MOCTOSHHOU. DOPMYIBI, CIEAYIONIME OJHA 3a
Ipyrol M He pas3JelieHHble TEKCTOM, OTHAESIOT 3aniaToid. DopMyibl, 3a HCKIIOYEHHEM
MPUBEACHHBIX B TNPUIOKEHUH, JODKHBI HYMEpPOBAThCS B Ipejaeiax BCEM MOSCHUTENbHOM
3anucKu apabckuMu upaMu B KPYTJbIX CKOOKax B KpailHEM NPaBOM IMOJIOKEHUH Ha CTPOKE.
Onny popmyny o60o3HaqaroT - (1).

JHomnyckaeTcst Hymepauus GopMyi B Ipenenax paszaena. B atom ciyuae Homep dopmyibl
COCTOMT W3 HOMeEpa pasjeia U TMOPSAKOBOrO Homepa ¢opMmyibl B Ipelenax paszena,
pasaenieHHbIX ToukoM, Hampumep (2.10) - necstas ¢opmyna Broporo paszzaena. Dopmyibl,
MOMEIllaeMble B MPUJIOKEHUSAX, 0003HAUAIOT OTAEIbHOW Hymepanued apaOCKuMu nudpamu B
npenenax KaXaoro INpUJIOKEHUs ¢ JjJo0aBieHHEeM Inepel Kaxaoil uudpoit o0o3HaYeHUS
npuwioxxenust, Hanpumep ¢opmyna (B.1). Ccbuiku B TeKCTe Ha MOPSAKOBbIE HOMepa (opMyl
Jat0T B CKOOKax.

Cebinku

B nosicHuTenbHOM 3a1IMCKe JOMYCKAIOTCS CChUIKM Ha 3JIEMEHTHI CaMOW 3alUCKH, CTaHAAPTHI,
TEXHUYECKUE YCIIOBUS U JIPYIHe JOKYMEHTHI MPU YCIOBUHU, YTO OHHU MOJHOCTHIO U OJJHO3HAYHO
ONPEJEINAI0T COOTBETCTBYIOIIME TPeOOBaHUS U HE BBI3BIBAIOT 3aTPYJHEHHH B I0JIb30BAaHUU
nokymeHTtoMm. Ilpu ccplikax Ha 53JI€MEHThl IMOSICHUTENbHON 3allMCKU YKa3bIBalOT HOMEpA
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CTPYKTYpPHBIX yacTeill Tekcta, ¢popmyil, TaOIul, PUCYHKOB, 0003HAUECHUsS YEPTEXKEH U cxeM, a
IpU HEOOXOAUMOCTU - rpadpl U CTPOKM TaOIMIl, MO3ULMU COCTABHBIX YacTel H3Jenus Ha
PHUCYHKE, YepTEeKe UIIU CXEME.

[Ipu ccbulkax Ha CTPYKTYpHBIE YacTH IMOSICHUTENBHOM 3allUCKU YKa3bIBAalOT HoOMepa
pasnenoB (CO CIOBOM «pa3fein»), MPUIOKEHHH (CO CIOBOM «IPUJIOKEHHE)), MOAPA3ACIIOB,
MIYHKTOB, TOJIYHKTOB, IMEPEUUCICHUM, HAapUMEP: «....B COOTBETCTBUU C Pa3AeiioM 2», «...
coriacHo 3.1», «.., o 3.1.1»; «...B cooTBeTcTBHHU C 4.2.2, nepeuucienue 6»; «(npuioxenue JI)»;
«... KaK yka3aHo B npuioxeHuun My». CcbUIKH B TeKCTe Ha HOMeEp (pOopMyIbl JalOT B CKOOKaXx,
HarpuMep: «...cormacHo (opmyne (B.1)»; «..kak cinemyer u3 BoipaxkeHus (2.5)». CchUIKH B
TEKCTE Ha TaOIUIbI U WLTIOCTpauu 0QOPMIIIOT 110 THITY: «(Tabmmma 4.3)»; «... B Tabnuue 1.1,
rpada 4»; «(pucyHok 2.11)»; «.. B COOTBETCTBHH C PHUCYHKOM 1.2»; «... KaKk TOKa3aHO Ha
pucyake B.7, mo3. 12 u 13». Ccplmku Ha 4YEpPTEKH U CXEMBI, BBITIOJTHEHHBIC HA OTACIIBHBIX
JUCTAaX, JIeJal0T C YKa3aHueM 0003HauYeHUH 3TUX TOKYMEHTOB.

[Ipu ccpuUike B TEKCTE€ Ha MCIOJIb30BAaHHbIE MCTOUYHUKHU MH(GOPMALUU CIEAYeT MPUBOAUTH
MOPSIIKOBBIE HOMEpA IO CHHUCKY HCIIOJIb30BAaHHBIX MCTOYHUKOB, 3aKIIOUYEHHBIE B KBaJIpAaTHbIE
CKOOKHM, HaIpUMeEp: «... Kak ykazaHo B MoHorpaduu [103]»; «... B padorax [11, 12, 15-17]». Ilpu
HEOOXOJIMMOCTH B JIONIOJHEHHE K HOMEpPY MCTOYHMKA YKa3bIBAalOT HOMEp €ro pasjena,
mojpaszeria, CTpaHUIlbl, WILTIOCTPAlluy, Ta0IuIbl, HarpuMmep: [12, pazaen 2];[ 18, moapazaen 1.3,
npunoxenue Al; [19, C. 28, Tabnuma 8.3].

[Ipu ccpuikax Ha CTaHIAPTHI U TEXHUYECKHE YCIOBUS YKa3bIBAIOT TOJIBKO UX 0003HAUYEHUE,
IIPU 3TOM JOIyCKAETCS HE YKa3blBaTh I'0J] UX YTBEPKACHUSI IPHU YCIOBHUH IOJIHOTO OMHCAHUS
CTaHJapTa B CIHUCKE UCIOIb30BAHHBIX HCTOYHUKOB B cooTBeTcTBHM ¢ ['OCT 7.1.

Cokpawenus

[Ipy MHOrOKpaTHOM yIIOMMHAHUU YCTOMYMBBIX CIOBOCOYETAHUW, B IOSCHUTEIBHOMN
3alMcKe Clie[yeT MCIO0JIb30BaTh abOpeBHATypbl WM cokpaieHus. Ilpu mepBom yrnmoMuHaHUU
JOJIKHO OBbITh MPUBEJICHO TOJHOE Ha3BaHHE C YKa3aHUEM B CKOOKaX COKPAIlEHHOT'O Ha3BaHUS
nuu ab0peBUATYpPHI, HAIPUMED: «ITYHKTHI IIJIaHOBO-BBICOTHOTO 000cHOBaHus (IIBO)», «cuctemsr
pazpabotku (CP)», a mpu MOCHENYIONIUX YIOMHHAHUSAX CIEIYET YHOTPEOJSATh COKpAaIleHHOE
Ha3BaHue win abOpeBuarypy. PacmmdpoBky abOpeBHATyp W COKpAIIEHHH, yCTaHOBJIEHHBIX
roCcy/lapCTBEHHbIMU CTaHJApTaMM W MpaBUJIAMH PYCCKOM opdorpaduu, IOMycKaeTcs He
MIPUBOJIUTH.

PacueTsbl B OSCHUTENIBHOM 3aIIMCKE JTOJDKHBI BBIIOJIHATHCS C UCIIOJIB30BAHUEM (PU3UUECKHUX
BenuuuH cuctembl CU.

[Topsiiok W3JI0KEHUS pacuyeToB B IOSICHUTEIbHOM 3alMCKe OIpEAesseTcs] XapakTepoM
paccuuthiBaeMbIx BennuuH. CornacHo ECKJI, pacuersl B 00mieM cityyae JOJIKHBI COJEPKaTh:
ACKU3 WJIM CXEMY pacCUMThIBAEMOro W3JEHs; 3ajady pacuera (C ykazaHUEM, 4To Tpebyercs
ONPEENUTh IIPU pacueTe); JaHHbIE JIs pacueTa; YCIOBHs pacueTa; pacueT; 3aKI0UeHHE.

OcKM3 WM CcXeMa JIOJDKHBI 00ecleyuBaTh 4YETKOE MPEJCTABIEHUE O PacCUYUTHIBAEMOM
oOwekre. JlaHHbIe Ui pacueTa, B 3aBUCUMOCTH OT MX KOJIMYECTBA, MOTYT OBITh M3JIOKEHBI B
TEeKCTe WM TNpuBeleHbl B Tabiuue. Ilpuctynas k pacuery, cielyer yka3aTb METOIUKY M
HCTOYHUK, B COOTBETCTBUU C KOTOPHIM BBINOJIHAIOTCS KOHKPETHBIE PACUETHI.

Hymepayus cmpanuy

Crpanunbl TJ] crmemyer HymepoBaTh apaOckumu I1mdpamu, coOmrofas CKBO3HYIO
HyMepaluio 1o Bcemy TekcTy. Homep crpanuiibl 0e3 TOUKHM MPOCTABIAIOT B LIEHTPE HIKHEH
4yacTy JucTa. TUTYNbHBIN JUCT BKIOYAIOT B OOLIYI0 HYMEpAaLUIO CTPaHUI], HO HOMEp CTPaHUIIbI
Ha HEM He mpocrapisioT. WmumocTpanuu U Tabiauibl, pacloiokKeHHbIE Ha OTJENIbHBIX JINCTaX,
BKJIFOYAIOT B OOIIYI0 HyMEpaIuIo cTpaHuil otyeta. Miumoctpanun u Tabiauisl Ha mucte Gopmara
A3 y4YHUTBHIBAIOT KaK OJHY CTPAHUILY.

Tpebosanus k opopmaenuio epagpuueckoeo mamepuaia

I'padmueckuii Marepuas, MNpeACTAaBIECHHBII B BHUAE YEPTEKEH, O3CKU30B U CXEM,
XapaKTEePU3YIOIINX OCHOBHBIE BBIBOJIBI U IMPEIJIOKEHUS HCHOJHUTENS, JTOJDKEH COBMECTHO C
MOSICHUTEILHOM 3aIMMCKOM paCKphIBATh COJCPKaHNE KyPCOBOM pabOTHI.

I'padmyeckuii mMarepuasn AOHKEH OTBEYaTh TPEOOBAHUSIM JEHCTBYIOLIMX CTAaHAAPTOB I10
COOTBETCTBYIOILIEMY HAIIPaBJICHUIO HAYKU, TEXHUKHU WIM TEXHOJOTUU M MOXKET BBIIOJHATHCA:
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TPaJMLMOHHBIM CIHOCOOOM KapaHAALIOM WM TYLIbIO; aBTOMAaTHU3MPOBAHHBIM CIOCOOOM  C
IIpUMEHEHHEM I'paUyecKuX U IedaTaloluX ycTpoiicTB BbiBoia DBM, mpennodrenue otaaercs
aBTOMAaTU3UPOBAaHHOMY crocoOy. L[BeT m3o0paxeHuil yeprekell U cxeM - 4epHbIM Ha Oenom
¢one. B odopmieHun KoMmIUIeKTa JHMCTOB rpaduyeckoro Marepuana paboThl CleayeT
NpUAEPKUBAThCS eAuHOro cTuiis. Kakaplil nuct rpaguueckoro marepuana JOHKEH HMETh
YIJIOBOM ITamIm, O(GOPMIIEHHBIM W 3alOJIHEHHBIH 10 COOTBETCTBYIOIIEMY cTaHmapty. [lpu
0(pOpMIIEHUH JE€MOHCTPAIMOHHBIX JIUCTOB JOINYCKAaeTCsl MCIOJIb30BaHUE BO3MOXKHOCTEH
LBETOBOI'O AKLEHTUPOBAHUS BHUMAHUS Ha OTJEIbHBIX MIEMEHTAX IIPEACTABISIEMOTO MaTepUana.

3AKIIIOYEHUE

B xone BbIMOTHEHUST OJHOTO W3 BUIOB CaMOCTOSITEIBHOW pabOThl CTYACHTOB - KYpPCOBOM
paboTel 1Mo aucuMIUIMHE «l'eoMexaHWKa IMOJ3EMHOM pa3pabOTKH MECTOPOKICHUHN TOJE3HBIX
HCKOITaCMBbIX» CTYACHT npn06peTaeT HaBbIKW MCIIO0JIb30BaHWS HOPMATHUBHBIX OTOKYMCHTOB IIO
0€30MacHOCTH M TPOMBIIUIEHHON CaHUTApUM TpPU NPOEKTHPOBAHUU, CTPOUTEIILCTBE U
OKCILTyaTalluu HpeI[HpI/ISITI/Iﬁ 110 )IO6BI‘~IG u nepepa60T1<e TBECPABIX ITOJIC3HBIX HCKOITACMBIX H
IIOA3EMHBIX O6T)CKTOB, BJIAICHU METOAAaMHU aHalli3a, 3HaHUA SaKOHOMCpHOCTCI\/II IIOBECACHHUA U
YIIpaBJICHUA CBOIICTBaMU TOPHBIX IMOPOA U COCTOAHUEM MacCCHBa B IIpoHeccax )IO6BI‘~II/I TBEPABIX
IMOJIC3HBIX UCKOITACMBIX, a4 TAKKC IIPHU CTPOUTCIILCTBE U OKCILTyaTalluu IMOA3CMHBIX COOp}I)KeHI/II\/'I.
ITomumo ocBoeHU: BBIICTICPCUUCIICHHBIX KOMHGT@HHI/Iﬁ CTyYACHTaMH OCBaWBarOTCA BOIIPOCHI,
MTOCBSIIIICHHBIE YTIYOJEHHOMY HM3YyYEHHIO BBIOOpA CHUCTEMBI MOJI3EMHOW DPa3pabOTKH, pacueTy
YCTOWYMBBIX MapaMeTPOB KOHCTPYKTHBHBIX 3JIEMEHTOB CHUCTEMbI pa3pabOTKH, OCOOEHHOCTIM
IMPOTCKAaHUA TCOMCXAaHUYCCKHUX IPOLHECCCOB B PaA3JINYHBIX TOPHO-TCXHUYCCKUX YCIIOBUSIX,
Pa3BUTHUIO HABBIKOB pa3pabOTKW MEPONPUSITHM MO NPOTHO3Y U MPEAYNPEkKICHUIO TOPHBIX
yZ1apoB.
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[MPUJIOXEHUE A

MuHnucTepcTBO HayKH U Bbiciiero oOpazoBanus Poccuiickoit denepanumn

®enepalibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00Pa30BaATEIBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHus
«MarsuToropckui rocy1apCTBEHHbIN TEXHUUYECKUM YHUBEPCUTET
uM. I'".1. Hocosa»
(®T'BOY BO «MI'TY um. I'.'11. Hocoay)

Kadenpa reosnornu, mapkieinaepckoro aena
1 00O0raileHus Mojae3HbIX UCKOMAeMbIX

KYPCOBOM ITPOEKT

110 AUCIUITIIMHC I'eomexaHuKa 036 MHOU DaBDa6OTKI/I MECTOPOKJICHUM
IIOJIC3HBIX NCKOITACMBbIX

Ha TCMY: BBI6OD CHUCTCMBI DaSDa6OTKI/I 1 000CHOBAHUE IIapaMEeTpoOB €C
KOHCTPYKTHUBHBIX 3JICMCHTOB, O6CCHC"II/IBaIOI_HI/IX Oe30IacHoe HCAPOIMOJb30BaHHUC

Ucnonuurens: CTYAECHT Kypca, TpyInia
(®.1.0.)

PykoBoaurenb
(®.1.0. 1omXKHOCTD, Y. CTENIEHb, Y4. 3BaHUE)

Pabora gomyIeHa K 3amure «  » 20 T.
(moamnuce)

Pabora 3ammuiiena «_ » 20 I. C OIIEHKOM
(oumenka)  (TOXMMKCH)

Marunuroropcek, 201
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[MTPUJIOXEHUME b
MuHucTepcTBO HayKH U Bbiciiero oOpazoBanus Poccuiickoit denepanuu

®enepalibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00Pa30BaATEIBHOE YUPEKICHHUE
BBICIIET0 00pa30BaHuUs
«MarsuToropckui rocy1apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
uM. I".1. Hocosa»
(®T'BOY BO «MI'TY um. I'.'11. Hocoay)

Kadenpa reosnorunu, mapkienaepckoro aena
1 00O0raieHus Mojae3HbIX HCKOMAeMbIX

3AJIAHUE HA KYPCOBOM ITPOEKT

Tema:
Crynenry
(®.1.0.)
Hcxoaublie naHHbIE:
Cpok cnauu: « » 20 r
PykoBoauTenb: /
(moxmucek) (pacumdpoBKa MOAMIUCH)

3aanue Moxyyu: /

(moxmucek) (pacundpoBKa MOAIICH)

Marunuroropck, 20
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