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JIncr akryanusanpn padodeii nporpamMmel

Pabouas nporpamMmMa nepecMOTpeHa, 06¢yskaeHa U onodpena i peanusauun B 2020 - 2021
y4ebHOM rofy Ha 3acefiaHuH Kadenpel ['eomorun, Mapkmeliepckoro aena u oboraieHusa

IMpotoxon ot 03 cemﬁo r. Ne 1
3aB. kadenpoit = - H.A. I'punue

Pafovas nporpaMma nepecMoTpeHa, obcykaieHa 1 ono6peHa At peanusauun B 2021 - 2022
yueGHOM rofly Ha 3aceAaHHU Kadeaprl [eonoruu, MapKireiaepckoro refa 0 00OrameHHs

IlpoTokon ot 20 . N
3ag. kabeapoii . W.A. I'puumn

Pa6ouas mporpamMmMa nepecMoTpeHa, o0cysxaeHa 1 oo0peHa s peanuzanuy B 2022 - 2023
yueOHOM roay Ha 3acenaHuu Kagenpel [eomoruu, Mapkieitaepckoro nena u odoralmeHns

[Iporokomor 20 N
3as. Kadeapoit WA, I'punins

Pabouas nporpamMMa nepecMoTpeHa, obcyxaeHa u onoOpena A peanmzanuu B 2023 - 2024
yueOHOM rogy Ha 3acenaHud Kadeapsl Ieornorus, Mapkineiiaepckoro aena 1 o0oramenus

[Ipotokon ot 20 1. Ne
3as. kadeapon H.A. Dpuninn

Pabouad nporpaMma nepecMoTpeHa, oOcyxaeHa U ono0peHa Aig peanuzanuu B 2024 - 2025
y4eQHOM o1y Ha 3acegaHHu Kadeapsl ['eonoruu, MapKueHaepckoro aena v 000rameHus

[IpoTrokonor 20 r. N
3as. kadenpoli WA, I'pumusx

Palouas nporpamma nmepecMoTpena, ofcy:Kaena u oaobpena mid peanusaiuu B 2025 - 2026
yueGHOM rofy Ha 3acenanuu Kadenpsr [eoNoTHu, MapKmedAepcKoro aesa H oGorameHus

Ilpotoxom ot 20 r. N
3as. kapeapoi HU.A, I'puiun




1 [Mesi ocBOeHMA JUCLUIIMHBI (MOAYJISA)
[TonyuyeHue 3HaHUM MO OCHOBHBIM T'eOMeXaHWYeCKHUM MpoLjeccaM, NMPOUCXOASIIUM NPy
OTKPBITON U T0/I3eMHOM Te0TeXHOJIOTHH U criocobam yripaB/ieHUs] UMH.

2 MecTo quciuruiMHbI (MO/JyJ/isI) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbI

HOuctyrnmvHa CauskeHye U leopMariiy TOPHBIX ITOPO/] BXOJAUT B BapUaTHUBHYIO YacThb
yuebHOro mniaHa o6pa3oBaTe/lbHOM MTPOrpaMMBbI.

[Onsi  u3ydyeHUs  JUCLIMIUIMHBI ~ HeoOXOJWMbl  3HaHUS  (YMeHWs,  BJaJieHust),
chopMHUpOBaHHbIE B pe3yJbTaTe U3yUYeHHUsl JUCLIUTIIMH/ TPaKTUK:

I'eonorus

I"opHoe mpaBo

Teoperrueckas MexaHHKa

be3omnacHOCTb Be/leHUs TOPHBIX paboT

CTpouTenbHasi Fe0TeXHOJIOTHS

I'eomexaHuka

[TopzemHast pa3paboTka MeCTOPOKAEeHHH T0JIe3HBIX UCKOTaeMbIX

OTkpbITast pa3paboTKa MeCTOPOsKAEHUI 10/1e3HBIX HCKOTaeMbIX

3HaHus (yMeHus, BjaJieHus1), TIOJTyYeHHbIe TIPU U3yUYeHWUH JJaHHOW JUCLUIIMHBI OyayT
HeoOXOAUMBI JJ1s1 U3yUueHUs] JUCLIUIIMH/TIPaKTHUK:

[ToAroToBKa K 3alljuTe W 3alllMTa BbIMTYCKHOMN KBann(HKalMOHHON paboThl

HayuHo-uccnenoBatenbckasi pabora

Mapkiueiigepckoe obecrieyeHre 6e30MacHOCTH BeZleHUsI TOPHBIX PaboT

[ToaroroBKa K czjaue M cjjaua roCcyAapCTBEHHOTO 9K3aMeHa

Mapkiueigepckue paboTbl TIPH TIOJ3€MHOM pa3pabOTKe MeCTOPOXKeHWM I10J1e3HbIX
VICKOTIaeMbIX

[Tpou3Bo/iCTBEHHAS - MIPeAAUTIOMHAsE TIPAaKTHUKa

3 Komnerenyuu ob0yuyaromierocs, ¢opMupyembie B pe3y/ibTaTe 0CBOEHHSA

AMCLMIUTAHBI (MOAY/IA) U IJIAaHUpPYeMble pe3y/IbTaThl 00yueHus

B pe3ysbTaTe 0ocBoeHUst AUCLUIUIMHBI (MoAy/isi) «CaBkeHUe U ZieOpMaLiii TOPHBIX
TOpO/i» 00yYaroIuiics 10/DKeH 00/1aiaTh CIeyIOLIMMU KOMITeTeHLMSMU:

CTpyKTYpHBIii [TnanupyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITeTeHLINU

OITK-4 roTOBHOCTBIO C eCTeCTBeHHOHAYYHbIX MO3ULIMHN OLIeHUBATh CTPOeHHe, XUMUYeCKU 1
MHHEepabHBIMA COCTaB 3eMHOU KOPbI, MOP(OI0THYecKre 0COOeHHOCTH Y TeHeTUYeCKHe TUTTbI
MeCTOPOXKJeHUM TBep/bIX M0JIe3HBIX NCKOTIaeMbIX TIPY pellieH|H 3a/jau 10 PalOHaTbHOMY U
KOMII/IEKCHOMY OCBOEHHIO re0pecypCHOro MoTeHI1ajaa Hefip

3HaThb ornpene/jeHrs U MOHATHSA 110 BJIMAHHUIO CTDOEHUS, MOpCl)OIIOFI/IT—IECKI/IX
0CcoOeHHOCTeH 1 reHeTUUeCKHX THUITOB MacCHBOB Ha YCTOﬁQHBOE COCTOsIHUE
MdCCHBd I'OPHBIX TTOPO/,

YMeTb CaMOCTOSITe/IbHO TIPUOOpeTaTh [JOTO/IHUTe/TbHbIe 3HAHWSI U YMeHUsI;
apryMeHTHPOBaHO 0OOCHOBBIBATH TIOIOXKEHUS TIPeIMETHOM 00/1acTr
3HaHUS;

TIPOU3BO/IUTE OLIEHKY CTPOeHHsI, MOP(OIOrMuecKux 0CoOeHHOCTeH U
reHeTUYeCKHX TUIOB MECTOPOXKEHHH C MO3ULIUY NOBeJIeHHsI C TIO3ULIUU
MOBe/leHHs MacCHBa FOPHBIX MIOPO/, B €CTECTBEHHOM I10/1e HalpshKeHUH 1
T10/1 Harpy3Kou




Bragetsb HaBbIKaMH ¥ MeTOMKaMH 0000IIeH s pe3y/IbTaTOB PeIIeHHsT; ClI0Co0aMu
OLIEHWBAHUS 3HAUMMOCTH M MPAKTUUECKOW TIPUTOAHOCTH TIOTyYeHHBIX
pe3y/IbTaToB I10 OIleHKe CTPOeHHs, MOp(oornyeckux ocobeHHOCTel 1
reHeTUUeCKUX THUTIOB MECTOPOKEHUH C MO3UINY TIOBEJIeHUs C TI03UI[UH
TMoBe/IeHHsI MaCCUBAa TOPHBIX TIOPO/, B €CTeCTBEHHOM T10J1e HalpsKeHu! 1
10/}, Harpy3Kou

OIIK-9 BnageHneM MeTo/laMU aHa/Iv3a, 3HaHWeM 3aKOHOMEpPHOCTe! TOBe/IeHUs U yIIpaBJ/IeHHUs
CBOWCTBaMU FOPHBIX TIOPOJ, ¥ COCTOSIHMEM MaCCHBa B TpoLjeccax Jo0bIuM U riepepaboTKu
TBeP/BbIX 0JIe3HBIX NCKOIAaeMbIX, a TaKXKe MPU CTPOUTE/IbCTBE U SKCIUTyaTaly M0/|3eMHbIX
COOpPY’KEeHUM

3HaTh OCHOBHBIE CBOMCTBa MacCHBa, 3aKOHOMEDPHOCTH TTOBEe/IEHUS U yTIPaBIeHUS
CBOWCTBaMHM OPHBIX TIOPO/] U COCTOSIHUEM MaCCHBA MPH JJ0ObIUe MOJIe3HBIX
HICKOITaeMbIX U CTPOUTE/IbCTBE U FKCIUTyaTal[iH MMO/I3eMHBIX COOPYKeHUH
Ha YpOBHe OCBOEHUsI MaTepuaJl, MpeiCTaB/IeHHOTO Ha ayIUTOPHBIX
3aHATHSIX C [JOTIOJTHUTETbHBIM UCII0/Thb30BaHeM OCHOBHOM U
JIOTIOTHUTeTbHOM JTUTepaTypPhl, @ TAK)Ke TTyTeM HCTI0/b30BaHus
BO3MO’KHOCTel MH(MOPMaI[MOHHOW Cpe/ibl

Ymets CaMOCTOSTe/IbHO TIPHOOpeTaTh JOTOTHUTE/IbHbIE 3HAHUSI M| YMEHWST;
apryMeHTUPOBaHHO 0O0CHOBHIBATH TI0JIO’KEHHUSI TIpeIMETHON 00/1acTh
3HaHUS; aHA/JIM3UPOBAaTh I10Ka3aTe/y COCTOSIHUS MaCCUBa FOPHBIX [T0POJ, U
pa3pabatbiBaTh MeponpusTys 1o orieHke H/IC MaccuBa 1 yTipaB/ieHHIO UM

Bragetsb HaBbIKAMU ¥ METOJUKaMH 000011[eHUsT pe3y/IbTaTOB PellleHusT; Criocobamu
OLIeHHMBAaHUs 3HAUMMOCTH Y TIPaKTUUECKOM MPUTOJHOCTH MOTyUeHHbIX
pe3yJIbTaToB.

IIK-1 BJ/IaIEHUEM HABbIKAMU dHA/IM3d 'OPHO-T'€0J/IOTHYECKUX YCJIOBI/Iﬁ npu 3KCH]’Iy&T&LIPIOHHOI>i
pa3Beake 1 ,[[06]:1‘16 TBePAbIX I10J/IE3HBIX MCKOIAeMBbIX, d TAKXKe IIPU CTPOUTE/IbCTBE U
SKCIIyaTdlliH TTOA3€MHBIX 00LeKTOB

3Hatb orpeiesieHus], IOHATKS, paBr/ia aHaI1u3a TOPHO-Te0/IOTMYeCKUX YCI0BUN
TP 9KCIUTyaTaljMOHHOW pa3Befike U [00bIYe TBep/bIX M0JIe3HbIX
WICKOIaeMblX, a TaK)Ke MPY CTPOUTE/ILCTBE U SKCI/TyaTaliy M0/ 3eMHbIX
00BeKTOB Ha ypOBHE OCBOEHHsI MaTepuaria, Ipe/iCTaB/IeHHOr0 Ha
ayJIUTOPHBIX 3aHATHUSX C JOTMOJHUTEIbHBIM UCI0Ib30BaHUEM OCHOBHOMW U
JIOTIOJIHUTE/IbHOM JINTepaTyphbl, a TAK>Ke MyTeM HUCI0/Ib30BaHHUs
BO3MOXXHOCTEN UH(POPMALIMOHHOW CpeJibl

YMeTb aHaIM3VpPOBaTh TOPHO-TE0JIOTHYeCKHe YC/IOBUS pa3paboTKH € TIO3ULIMN
BO3MOKHOCTH BO3HUKHOBEHHSI BHE3alHbIX BEIOPOCOB U TOPHBIX Y/IapOB,
Pa3MuHbIX ()OPM TIPOSIBIEHHS CABM)KEHHSI TOPHBIX TIOPOJ] M UX
ZlehopMrpOBaHUs

Bnagetsb HaBbIKAMU ¥ METOJUKaMH 000011ieHsI pe3y/IbTaTOB PellieHust; Criocobamu
OLIEHWBAHUS 3HAUMMOCTH U MPAKTUUECKOW TIPUTOJAHOCTH TIOTyYeHHBIX
pe3yJIbTaToB; HAaBbIKAMM aHa/IM3a TOPHO-TE0/I0TMUYECKUX YCIOBUM TIPH
J00bIUe TBEP/IBIX MOJIe3HBIX UCKOTMAeMbIX, CTPOUTE/ILCTBE U SKCIUTyaTal[uu
MO/I3€MHBIX 00BEKTOB

[TK-6 ucronb30BaHUEM HOPMATUBHBIX JJOKYMEHTOB I10 6€301aCHOCTH U TIPOMBIIIIJIEHHOM
CAHUTApUH TP MTPOEKTUPOBAHUH, CTPOUTEIHCTBE U IKCII/TyaTal[|iy TIPeANPUSATHAI 110
9KCITyaTal|MOHHOM pa3Be/ike, 1o0ObIue 1 riepepaboTKe TBep/bIX MOJIe3HbIX UCKOMAeMbIX U
T0/13eMHBIX 00bEKTOB




3Hatb TpebOBaHUsI HODMaTHUBHBIX IOKYMEHTOB 110 6€301acHOCTH TpU
9KCIUTyaTal[ii TOPHBIX TIPeATNPUSATHN TI0 100bIYe TI0/Ie3HBIX NCKOTIaeMbIX U
CTPOMTEJILCTBY B YC/IOBHUSIX OTMACHBIX, CKIIOHHBIX 10 TIPOSIBJIEHUIO TOPHBIX
y[lapOB ¥ BHe3alHbIX BBIOPOCOB, 10 e)opMUPOBaHUIO OOPTOB Kapbepa 1
OTBAJIOB.

YMeThb TIPUMEHSTh TPeOOBaHUsl HOPMAaTUBHBIX JJOKYMEHTOB [I/Is Pa3/IMUHbIX
yCJI0BUl pa3paboTKu

Bnagetsb HaBbIKaMX PabOThI C HODMAaTUBHBIMU JJOKYMEHTaMHU

[TK-20 ymeHueMm pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUYECKYI0 1 HOPMAaTHBHYIO JOKYMEHTAI|1I0
B COCTaBe TBOPUECKHX KOJIZIEKTUBOB U CAMOCTOSITE/IbHO, KOHTPOJIMPOBaTb COOTBETCTBUE
NIPOEKTOB TPeOOBAHHMSAM CTaH/APTOB, TEXHUUECKUM YCIOBHUSM U JJOKyMeHTaM IPOMBIIIJIEHHON
Oe3omacHOCTH, pa3pabaThiBaTh, COTIACOBLIBATL M YTBEPK/IAaTh B YCTAHOB/IEHHOM TIODPSIJKe
TeXHUUeCKre, MeTOJUUeCKre U UHble J0KYMEeHTbI, perjaMeHTUPYHoLL1e MTOPsJ0K, KauyeCTBO U
0e30MacHOCTD BBITIOJTHEHHSI TOPHBIX, TOPHO- CTPOUTE/TBHBIX U B3PBIBHBIX Pa00OT

3HaTb OCHOBHbIe HOPMAaTHBHBIE JOKYMEHThI U MHCTPYKLIMH, PerlaMeHTUPYIOIIHe
Oe30macHOe 1 palMoHaIbHOe HeZIPOTI0/Ib30BaHKe

YmeThb TIPUMEHSITb 3HaHUsI HODMaTHUBHBIX JOKYMEHTOB TPH COCTaB/IeHUU
pa3UUHON [JOKYMeHTaL[|u /1JIsl OCYILeCTBIeHUs Mpo(decCcuoHanbHON
JlesiTeIbHOCTH

Bnazets HaBbIKaMU COCTaB/IeHUS] TEXHUUECKOW JOKyMeHTaIuH

ITCK-4.1 roTOBHOCTBIO OCYIIIECTB/ISITh TTPOM3BO/ICTBO MapKIIeH1ePCKO-Te0/[e3UIeCKUX paboT,
orpeiesisiTb MPOCTPaHCTBEHHO-BPpEMEHHbIe XapaKTePUCTUKU COCTOSIHUSL 3eMHOM MTOBEPXHOCTU U
HeJIp, TOPHO-TeXHUYECKUX CUCTEM, TI0/[3eMHBIX U Ha3eMHbIX COOPY>KEHHUM U 0TOOpaXkaThb
MH(OPMaLIFIO B COOTBETCTBUU C COBPEMEHHBIMH HOPMaTHUBHBIMU TpeOOBaHUSMU

3HaTh orTipe/iesieHus], TIOHSTHS, TPaBH/Ia U TIPOIiecchkl 0 popmax v 0COOeHHOCTSIX
TIPOSIB/IEHUS C/IBV)KEHHSI 3eMHOM MOBEPXHOCTU B Pa3/TMUHbIX TOPHO-
reoJIOTHYeCKUX YCIOBUSIX, TTapaMeTpax CBMXKEeHHSI TOPHBIX MTOPO/, Ha
yPOBHE OCBOEHUsI MaTepuaJia, Tipe/[CTaB/IeHHOTO Ha ayAUTOPHBIX 3aHSATUSX
C [IOTIOJTHUTEJTEHBIM MCIT0/b30BaHUEM OCHOBHOM U JIOTIOJTHUTETbHOU
UTepaTyphl, a TAKXKe MyTeM HCI0/Ib30BaHHsI BO3MOXKHOCTeM
MH(OPMaLOHHOU CpeJibI

Ymetb CaMOCTOSITE/TLHO TIPUOOpPeTaTh [JOMO/IHUTE/TbHbIE 3HAHUS U YMEHUST;
apryMeHTUPOBaHHO 000CHOBBIBATH IMTOJIOXKEHUS IPeIMETHOM 00/1acTu
3HaHUS,

MIPUMEHSITh OCHOBHbBIE Te0/[e31YeCKre MeTOAbI U CTIOCOObI yCTaHOBJIEHUS
(hopM TIposIB/IeHUSI TOPHOTO /IaB/IeHUS U CIBUKEHUS TOPHBIX TTOPOJ, U
TOPHO-TeXHUYEeCKUX CUCTeM, TI0/[3eMHBIX U Ha3eMHbIX BEIPabOTOK

Brnazetsb HaBbIKAMU ¥ METOJUKaMH 000011[eHrsT pe3y/IbTaTOB PelleHusT; Criocobamu
OLIeHUBaHMsI 3HAUMMOCTHU U MPAKTUUECKON MPUTOAHOCTH MOJTyYeHHBIX
pe3y/IbTaTOB MO OCHOBHBIM METO/UKAM TI0 OTIPeZeIeHUI0 COCTOSTHHUS
3eMHOM MOBEPXHOCTH, MaCCHBa TOPHBIX TMOPO/], TOPHO- TEXHUYECKUX
CUCTEM

[1CK-4.2 roTOBHOCTBIO OCYIIECTB/ISTh TVIAaHUPOBAaHUEe Pa3BUTHSI TOPHBIX PaboT 1
MapKIei[epCKuii KOHTPOJ/Ib COCTOSIHUSI TOPHBIX BbIPAOOTOK, 3/1aHUM, COOPY>KeHUI 1 3eMHOM
TIOBEPXHOCTH Ha BCEX JTarax OCBOEHHS U OXPaHbI HeJp ¢ obecrieyeHHeM TIPOMBILIIEHHOU 1
5K0JI0rnueckoii 6e3onacHoCTH




3HaTL

oripejiesieHus], TIOHSTHS, TPaBU/Ia U TIPOLIeCChI 10 (hopMam MposiB/IeHUsT
TOPHOTO /IaB/IEHUS], CIBM)KEHUSI TOPHBIX BHIPAOOTOK, 3eMHOM TTIOBEPXHOCTH,
3/laHHUM U COOPY>KeHUM Ha Hell, OCHOBHBIM MepaM 10 TIpe/IoTBpalljeH1I0
BJIMSTHUS] TOPHOTO /IaBJ/IeHUS U C/IBU)KEHUS TOPHBIX TOPO/, Ha Pa3/inyHbie
COOpY’KeHHsI 1 MaCCHB TOPHBIX TIOPOJ, Ha YPOBHE OCBOEHUSI MaTepuara,
Tpe/iCTaB/IeHHOT0 Ha ayUTOPHBIX 3aHITUSIX C AOTIO/THUTE/IbHBIM
WCTI0/Tb30BaHHEM OCHOBHOM U [IOTIO/THUTE/TbHOM JIUTepaTyphl, a TakxKe
MyTeM KCI0/Ib30BaHKsI BO3MOXKHOCTeM UH(POPMALIMOHHOU Cpe/ibl

YMmeTb

CaMOCTOSITe/TILHO TIPUOOpPeTaTh [IOMO/IHUTE/TbHbIE 3HAHUS U YMEHUST;
apryMeHTHPOBaHHO 000CHOBBIBATH MMOJIOXKEeHUsI TPeIMEeTHOM 00/1acTu
3HaHUS;

pa3pabatbiBaTh NPOTUBOAE(OPMaI[OHHBIE MEPOTIPUSTHS Ha
TIpeJIoTBpallleHre BPeJHOTO B/IUSHUS TOPHBIX pab0T Ha rOpHbIE
BbIPaOOTKH, MaCCUB rOPHBIX TTOPO/, U 3eMHYIO TTOBEPXHOCTH

Bagets

HaBbIKAMU ¥ MeTOJUKaMH 0000111eHHs1 pe3y/IbTaToB pelleHust; criocobamu
OLIeHMBAHHUsI 3HAYMMOCTH U MPAKTUUECKOW NPUTOJAHOCTH TIOTyYeHHBIX
pe3y/bTaToB, Pa3/IMUHBIMU CTIOCO0aMU MPOTUBOePOPMALMOHHBIX
MepONpUATUN




4. CTpyKTypa, 00b€M M cojiep)kKaHHe JUCLUILUIMHBI (MOAY/Is)
OO0r1iast TPy/10EMKOCTh AMCIIUTUIMHBI COCTaB/sIeT 6 3aueTHBIX efuHUI] 216 akaj. 4acoB, B TOM

qucsie:

— KoHTakTHas pabora — 110,65 akaz. yacos:

— ayputopHas — 105 akaz. 4acos;
— BHeayJuTOpHas — 5,65 aka/. yacoB
— camocTosiTesibHas pabora — 69,65 akaji. yacos;

— MOArOTOBKA K 3K3aMeHy — 35,7 akaz. yaca

dopma arrecTanyu - 3K3aMeH, KypCOBOM TPOEKT, 3aueT

AypuropHas 8 @
o | KoHTaKTHAs pabota E 3 @opma Tekyl1Lero
=
Pasen/ Tema g (B akaj. yacax) E > Bup 5 KOHTPOJIst Kopt
= & © | caMOCTOSATe/IbHOM | yCIIeBaeMOCTH U
JUCLUATIIAHBI bl E o . | KOMIeTeHI UK
O g5 paboTsl TIPOMEXKYTOUHOM
TTek. J;:S' HE::T' CJEU “i arTecTaluu
1. npu OI'P
11 DakTops! CaMOCTOATe/bHOE
. 3
HU3yueHue
OKasbIBaroIlIye BIUSIHUE onoanTenLHoﬁ CTHBIA OMDOC OITK-4, TIK-1,
Ha pasBUTHe 2 2 A . y P T1K-6, TTK-20,
Y OCHOBHOM (cobecemoBanue)
nedopMalHOHHBIX IATEDATYDEL L0 [ICK-4.1
TMpOLIeCCOB Ha Kapbepax paryp
JTUCLIUTIIMHE
CaMOCTOSTe/LHOE
H3yueHue
OITO/THUTE/TEHOM o
1.2  OcHOBHbIe METOJbI A . CTHBIM OMNpOC U
e A 11 OCHOBHOI y i mg OITK-4, TIK-1,
Ped 2 4 | 2 | mureparypsi no T [IK-6, TIK-20,
YCTOMUUBOCTH ACLAILTHEHE MPaKTUYECKOU MCK-4.1
MpUOOPTOBOTO MacCHBa AvcH ’ paboThI )
BBITIOJIHEHHE
TIPAKTUYeCKHUX
pabot
CaMOCTOATe/NLHOe
1.3 Knaccuduxkarys H3yueHue CTHBI OMDOC OITK-4, TIK-1,
Jecdopmariii 6opros| 8 2 2 | momomHUTETBHOM Y p IK-6, TIK-20,
N (cobeceoranue)
Kapbepa Y OCHOBHOM TICK-4.1
JIUTEPATYPHI MO
CaMOCTOATE/ILHOE
H3yueHue
JIOTIOJTHUTEeTbHOU yeTHBI oMpoc u
Y1 OCHOBHOM OIIK-4, TIK-1
1.4 Criocobbl yKperuieHust 3aluTa e ’
) 2 421N 4 JIUTEepaTyphbl M0 o [K-6, I1K-20
MaCCHUBOB TOPHBIX MOPOJ patyp MPaKTUYeCKOH ’ ’
JUCLIUIIIMHE, [ICK-4.1
paboTsI
BBITIOJTHEHHE
TIPAKTUYeCKUX
pabor
CaMOCTOATE/ILHOE
OIIK-4, TIK-1
1.5 HarypHele MeTOABI HU3yuyeHue MK-6 i'[K 20’
H3MepeHUs] CTaTUYeCKUX U ’ ’ JIOTIO/THUTE/ThHOU YCTHBINA OMpoC HC’K a1 ’
JMHAMHYeCKUX U OCHOBHOI (cobecenoBanue g
. OIIK-9, TICK-
HaTpSDKeHUH JIUTEPAaTypbl 10 42
JIVCLIUTUIHHE, )




CaMOCTOATE/IbHOe

H3yueHue
i:;CTOHHHe rga:gnylgng AOTONMHUTENLHOR | (o e, | OTIK-4, TIK-1,
BOKpYT p1'10 3eM1€og M OCHOBHOM g 3a I/ITE TK-6, TTK-20,

pyr - TOA 3 12/41 | 2 | nureparypsino T TICK-4.1,
KanuTaabHOMH u TPAKTUUECKOU
o . JUCLIUATIIVHE, 6 OIIK-9, IICK-
JITOTOBUTE/TbHOU paboTh
BLIDABOTOK BBITIOJIHEHUE 4.2
’ MpaKTUUeCKUX
pabot
CaM(I)/ICE,T?IﬂeTHteII: noe cThbii onpoc u | OLIK-4, TIK-1,
1.7 TeomexaHuueckue o i | mg ITK-6, TTK-20,
IpoLieccel IpU  BeJeHUU 4 14/61 | 4,15 A Y OCHOBHOI - aKTHI/I-“IECKOI\/'I [ICK-4.1,
OYMCTHBIX paboT. P OIIK-9, TICK-
JIUTEPATypPbl 10 paboThbI 42
JMCLATUIMHE '
Wroro 3a cemectp 17 34/14 118,15 3K3aMeH
2. [pu III'P
CaMOCTOSITEeJTbHOE
v3yueHue
AOI;IAO(;IZII?OT;:;;OH CTHBIH OTIPOC U OIIK-4, OIIK-
2.1 CpewKeHHe TOPHBIX JHTEDATYDLL 110 y 13 HTE 9, MK-1, IK-
Mopoj  TOJ  BIUSHUEM 6 16/51 | 12 patyp = . 6, TTK-20,
o 6 JIUCIUTUINHE, TPAaKTUYeCKOU HCK-4.1
ASEMHBIX PaspaboTOK. BBITIO/THEHHE paboThI T
TMPaKTHYeCKHX TCK-4.2
paboT U KypCoBOro
TpoeKTa
CaMOCTOSITEe/IbHOE

v3yueHue
2.2 Jlunawmeckue v AOEOCJ)T:}I;IC)T:}JIT;;OH CTHBIH OMpPOC U
rasoJijuHaMHyecKue ATEDATYDBL 1O y 33 HTE OIIK-4, TIK-1,
SIBJIEHUS B MacCuBax 6 16/51 12 Hcp I/IH};IPI/IHE - aKTL;quKOﬁ ITK-6, TTK-20,
Mopoj  TOJ  BIUSHUEM AICK ? P I[ICK-4.1
FOpHBIX paGoT BBITIO/THEHHE paboThI

’ MPaKTUYeCKUX
paboT U KypCcoBOro

TpOeKTa

CaMOCTOSITEeJTbHOE

H3yueHue
2.3 CeoMexaHHueCKue AOTIONTHATE/ILHOM CTHBIN OMpPOC U OIIK-4, TIK-1,
n' OLECChE . Y1 OCHOBHOM y sa HTE ITK-6, T1K-20,

bort L P 2 441 | 12 | nureparypsi mo nMTa ICK-4.1,
KOMOMHUPOBaHHOM MPaKTUYECKOU

aspaboTke pyj JVCLIUTUIVHE, paboTs! OIIK-9, TICK-
p BBITIOJIHEHUE 4.2

KypCOBOTO

TIpOeKTa
2.4 TlogpaboTka BOJHBIX 2 12 | camocToATe/IbHOE yctHbift onipoc | OTIK-4, TIK-1,
006BEKTOB n3yyeHue TIK-6, T1K-20,

JIOTIOJTHUTEeTbHOU [ICK-4.1,
YU OCHOBHOM OIIK-9, IICK-
JINTepaTypkl I10 4.2
UCIUTUTHHE,
BBITIOJTHEHHE
KypCOBOTO

MpoeKTa




CaMOCTOATE/IbHOe

H3yueHue
JIOTIOJIHATE/TbHOM OITK-4, TIK-1,
25 MHCIpyKTUBHEE W Y1 OCHOBHOM ycrHeId orpoc, | ITK-6, TTIK-20,
HOPMATHEHEIE [OKYMEHTSL, 2 3,5 JIATepaTyphl 10 | 3alliUTa KypCOBOIO [ICK-4.1,
JUCLIUIIIMHE, TpoeKTa OIIK-9, TICK-
BBITIOJIHEHYE 4.2
KypCOBOTO
NIpoeKTa
Wroro 3a cemectp 18 36/141 | 51,5 3a4éT,KIT
OITK-4,ITK-
. | 1,ITK-6,ITK-
Wroro no gucynavHe 35 70/28U | 69,65 PK3AMEH, KypCOBOH 20,IICK-
TPOEKT, 3aueT 1,OTIK-

9,[1CK-4.2




5 O0pa3oBaTe/bHbIE TEXHOJIOTHU

Ons  peanu3alii  TIPeAYCMOTPEHHBIX BHUJOB  yueOHOM pabOThI B KauecCTBe
oOpa3oBaTe/IbHBIX TEXHOJIOTHI B MpeTo/laBaHuy AUCLIMTITMHBI UCTIONB3YIOTCS TPaAULIMOHHAs U
MO/TyJTbHO - KOMIIETeHTHOCTHAsI TeXHOJIOTHH.

[Tepesaua HEOOXOJUMBIX TEOPETHUECKHUX 3HAHWW W (OPMHUPOBAHHE OCHOBHBIX
TIpe/ICTaB/IeHnH 110 KypCY BO3MOXKHO C MCIT0/Ib30BaHUEM MYJ/IbTUMeEJUHHOTO 000py10BaHUSI.

JleKi[uu TIPOXOJST B TpaAuLIMOHHON (opme, B ¢dopMe JeKIUNH-KOHCYIbTALUA U
npobsieMHbIX JieKiuid. TeopeTHuecKWil Mmarepuan Ha TIPOOJEMHBIX JIEeKIUSAX —SIBJISETCS
pe3y/IbTaTOM yCBOEHHs TMOJIyYeHHOW WH(OPMAalMH TIOCPeJCTBOM TOCTAHOBKH TPOOIEMHOTO
BOTIPOCA U TIOMCKA TMyTel ero peiieHus. Ha feK(UsIX — KOHCY/IbTalUsX HW37I0XKEHHEe HOBOTO
MaTepHasa COTIPOBOXK/IaeTCsl TTIOCTAHOBKOM BOMPOCOB U AUCKyCCHel B MOWCKAaX OTBETOB Ha 3TH
BOMpOCHL. [10 BO3MOXKHOCTH HEOOXOAWMO WCII0/Ib30BaTh MEXAWUCIUIUTMHApHOe o0yueHWe —
WCTO/Ib30BaHHe 3HAHWM W3 pa3HbIX 00/1acTel, MX TPYIITUPOBKA M KOHIIEHTpPALUsl B KOHTEKCTe
KOHKDETHOH pelllaeMo 3a/lauu.

[Tpu mpoBefieHHMH TIPAKTUUECKUX 3aHATUM BO3MOXKHA ciefyroiasi (oopmMa oOyueHUs -
coBMeCTHasi paboTa B Masibix rpynmnax (2-3 cryzenTta). OCHOBHasl YaCTh 3a/laHUM BBITTO/THSIETCS
Ha TMPaKTUUeCKUX 3aHSTUSIX.

6 YueOHO-MeToAMUYeCKOe o0ecrieueHrne CaMOCTOSITe/TbHOW PadoThI 00yJarouxcsi
IIpencraBneHo B npuioxeHuu 1.

7 O1eHOUYHbIe Cpe/CTBA /iJIsl POBeJeHNsI IPOME)XYTOUHOM aTTeCcTaluu
[IpepcraBrieHbl B TIPUIOXKeHUU 2.

8 YueOHo-MeToguuecKoe U HWH(pOpManMOHHOEe o0ecreyeHHe JUCIUILIHHBI

a) OcHoBHas 1uTeparypa:

YnpaBneHue reoMexaHWYeCKMMH TIpoljecCcaMM Tpu pa3paboTKe MeCTOPOXKJeHUi
TMOJIe3HBIX MCKOTaeMbIX : yueOHoe mocobue / []. M. KasukaeB, A. A. Ko3beipeB, 3. B.
Kacnapbsia, M. A. Moduc. — Mocksa : I'opHasi kHura, 2016. — 490 c. — ISBN 978-5-98672-
441-6. — TekcT : 3meKTpoHHBIA // JlaHb : 371€eKTPOHHO-OMOmoTeuHast cuctema. — URL:
https://e.Jlanbook.com/book/101757/#1 (mata obpartenusi: 21.03.2020).

Opsios, I'. B. CpaBrkeHue TOpHBIX MOPOJ W 3€MHOM TOBEPXHOCTU IO BJUSIHAEM

roj;3eMHoOM pa3paboTku : yuebHoe mocobue / I'. B. OpnoB. — 3-e u3z., crep. — MockBa :
l'opnasa xnura, 2017. — 198 c¢. — ISBN 978-5-98672-468-3. — TekcT : 31eKTpoHHbIM // JlaHb
: 9JIeKTPOHHO-OMbO/MoTeuHasi cuctema. — URL: https://e.lanbook.com/book/111342/#1 (nata

obparrenust: 21.03.2020).

0) lomosiHMTe/IbHAA TUTEpPaTypa:
I[TeB3nep, M. E. 'eomexanuka : yuebnuk / M. E. ITeBsnep, M. A. Moduc, B. H. TToros.
— Mocksa : T'opHasi kHura, 2008. — 438 c. — ISBN 978-5-7418-0528-2. — TekcT :

9JIEKTPOHHbIM //  JlaHb : 31eKTPOHHO-OMOMMoTeuHass cuctema. — URL:  https:/
e.lanbook.com/book/3289/#1 (mara obOparrenus: 21.03.2020).
Bbopoekos, FO. A. T'eomexanuka : yuebHuk / FO. A. BopoBkoB. — CaHkT-ITeTepOypr :

Jlanb, 2020. — 356 c. — ISBN 978-5-8114-4124-2. — TeKcT : 3/1eKTpOHHBIA // JlaHb :
3/IeKTPOHHO-0MbO/mMoTeuHast cuctema. — URL: https://e.Jlanbook.com/book/133896/#1 (zaTa
obpamenusi: 21.03.2020).

Kupuuenko, }O. B. TeomexaHMWKa: WH)XeHEpHO-TeOJIOTHYeCKOoe obecrieyeHue
yTpaB/ieHUs] COCTOSTHUEM MaCCHBOB TOPHBIX TTOpOJ : yueOHoe rmocobue / FO. B. KupuueHko,


https://e.lanbook.com/book/101757/#1
https://e.lanbook.com/book/133896/#1
https://e.lanbook.com/book/3289/#1
https://e.lanbook.com/book/3289/#1
https://e.lanbook.com/book/111342/#1

B. B. Yeckupos, C. A. IlyHeBckuii. — MockBa : MUCHUC, 2017. — 90 c. — ISBN 978-5-
906846-37-2. — TekcT : 27eKTpOHHBIA // JlaHb : 3/1eKTpOHHO-OMOIMOTeYHasi cucTemMa. —
URL: https://e.lanbook.com/book/105287/#1 (marta obparmenusi: 21.03.2020).

TepentreB, b.[I. T'eomexaHnmueckoe 0OOCHOBaHWE TIOA3EMHBIX TOPHBIX pPaboOT
OUHCTHBIE TOPHbIE paboThl [DneKTpoHHBINA pecypc] : yuebHoe rocobue / B.[]. Tepentbes, B.B.
Menbuuk, H.M. AbGpamkuH. — DsekTpoH. faH. — MockBa : MUCHUC, 2016. — 258 c. —
Pexxum poctymna: https://e.lanbook.com/book/93620/#1 . — 3ar. ¢ 3kpaHa.

Kysemun, C. B. HccnesoBanue xapakrepa IIPOSIBJI€HHM TOPHOTO [laBjieHUs B
TO/JITOTOBUTE/IbHBIX BbIPAOOTKAaX, OXpaHsieMbIX C TIOMOLIbIO L[eJIMKOB W KOMIIeHCAl[MOHHbBIX
nonocreit: OThenpHast cTaThst: 'OpHBIN MHGOPMALIMOHHO-AaHATUTUYECKHH OrosiieTeHb (Hay4YHO-
TexHuueckui xypHan) / C. B. Ky3smuH. — Mocksa : ['opHast knura, 2016. — 8 c. — Tekcr :
3/IeKTPOHHbIM  //  JlaHb : 97eKTpoHHO-OMOmvoreuHass cucrema. — URL:  https://
e.lanbook.com/book/101760/#1 (mata obparterus: 21.03.2020).

HeventreB, A.B. I'eomexanrka: 1abopaTOpHbIN MPaKTUKyM [O/eKTpOHHBINA pecypc] :
yuebHoe 1ocobue / A.B. JlemeHTbeB. — JiieKTpoH. fJaH. — KemepoBo :Ky3['TY umenu T.D.
['opbaueBa, 2015. — 104 c. — Pexxum goctyma: https://e.lanbook.com/book/69419/#1 . —
3arJ. ¢ 3KpaHa.

Bopm-Komnonwer, B. Y. IIpakTrueckass MexaHHKa TOPHBIX TI0POJ, : yueOHOe Tocobue
/ B. WN. bopuj-Komnonuer. — Mocksa : ['opHas kuaura, 2013. — 322 c¢. — ISBN 978-5-
98672-342-6. — TekcT : 37eKTPOHHBIA // JlaHb : 3/1eKTpPOHHO-OMOIMOTeYHasi cucTemMa. —
URL: https://e.lanbook.com/book/66426/#1 (mata obpartenus: 21.03.2020).

Fomik, B. U. I'eodrznuecknii MOHUTOPHHT TIOA3eMHOW Pa3pabOTKH MeCTOPOXKIEeHUH /
B. U. T'onuk, B. b. 3aamumusuy, O. I'. BypgsueBa. — Mocksa : I'opHas kaura, 2013. — 35 c.
— ISBN 0236-1493. — TekcT : 3/1eKTPOHHBIN // JlaHb : 371eKTPOHHO-0MOMMOTeuHasi chucTeMa.
— URL: https://e.Janbook.com/book/49797/#1 (mara obparienus: 21.03.2020).

Kasukaes, [I. M. IlpakTryeckuii Kypc reoMexaHWK{ TMOJ3eMHOW WU KOMOMHUPOBaHHOU
pa3paboTku pyj : yuebHoe mocobue / 1. M. Ka3sukaes, I'. B. CaBuu. — 2-e u3n. — Mockga :
I'opHas kuura, 2013. — 224 c¢. — ISBN 978-5-98672-342-6. — TekcT : 31eKTpoHHbIM // JlaHb
: 9JIeKTPOHHO-0MO/moTeuHasi cucrema. — URL: https://e.lanbook.com/book/66435/#1 (maTta
obparrenust: 21.03.2020).

MakapoB, A. B. IlpakTuueckasi reomexaHuka (rocobuie pjisi TOPHBIX WH)KeHepoB) :
yuebHOe mocobue / A. B. MakapoB. — Mockga : ['opHas kaura, 2006. — 391 c¢. — ISBN 5-
98672-038-5. — TeKCT : 3/1eKTpOHHbIN // JlaHb : 3/IEKTPOHHO-OMO/MOTeUHasi CHUCTeMa. —
URL.: https://e.lanbook.com/book/3290/#1 (marta obpartenust: 21.03.2020)/

B) MeToguueckue yKa3aHHA:
MeToauueckrie yKa3aHusi CTy/leHTaM I0 BBIMOTHEHUIO TIPAKTUUECKHUX U KYPCOBOM


https://e.lanbook.com/book/3290/#1
https://e.lanbook.com/book/66435/#1
https://e.lanbook.com/book/49797/#1
https://e.lanbook.com/book/66426/#1
https://e.lanbook.com/book/69419/#1
https://e.lanbook.com/book/101760/#1
https://e.lanbook.com/book/101760/#1
https://e.lanbook.com/book/93620/#1
https://e.lanbook.com/book/105287/#1

pa60T MpHBeeHbI B TIPUJIO’KEHWHU K IMPOrpaMMe.

r) IlporpammHoe obecieueHue u VIHTepHeT-pecypchl:

cucreMa «EmuHOe OKHO [ocTyrma K oOpa3oBaTe/bHBIM pecypcam», OOpa3oBaHue B
obnacty TexHUKU U TexHosorud, ['opHoe geno. — URL: http://window.edu.ru/catalog/resources?
p _rubr=2.2.75.5 .

http://metal.polpred.com/ 2. MexxayHapo/iHasi ClipaBOUHasi CUCTeMa 3KOHOMHYeCKUX
coo0ILeHnl U 0TpaCc/IeBOM aHAIMTUKU CPeACTB MaccoBoi uH(opMmaruu polpred («ITomrpeny),
otpacsis «MeTastyprus, ropHoe fiesio B P® u 3a pybexxom». — URL: http:/metal.polpred.com/

https://elibrary.ru/project_risc.asp 3. HayuHas  3nekTpoHHass  Oubimoreka:
https://elibrary.ru/project risc.asp

https://scholar.google.ru/ 4. ITouckoBas cucrema Akagemusi Google (Google Scholar).
— URL: https://scholar.google.ru/

http://www.mining-enc.ru/ 5. ["'opHas sHUMKIONIeAus http:/www.mining-enc.ru/

http://www.miningexpo.ru/ 6. ["'opHOMNPOMBIIIL/IEHHBIH ropTa’ Poccuu

http://www.miningexpo.ru/
http://www.giab-online.ru/ 7. T'opHblii HMH(bOpPMaIIMOHHO-AaHATUTUYECKUN OrO/IIeTeHb

http://www.giab-online.ru/

http://www.geoinform.ru/ 8. VMHdopMal[MoOHHO-U3AATEeNbCKUN 1[eHTP M0 TeOJoTUU U
He/|pOor10JIb30BaHuIo http:/www.geoinform.ru/

http://mining-media.ru/ru/ 9. HayuHo-TexHnueckui JKypHas «[opHas
MPOMBILLLJIEHHOCTh» http://mining-media.ru/ru/

https:/mwork.su/  MHdopmallMOHHO-aHATUTAYECKUI  TIOpTall [  TOPHSKOB
https://mwork.su/

5K0JIOTUUECKOMY, TeXHOJIOTUUeCKOMY u aTOMHOMY HaZI30py
http://www.gosnadzor.ru/about gosnadzor/history/

WH)XUHUPUHT OBbIE YCIYTH JUIST TOPHOM OTpaC/Ix. TopHoe JieJo.
https://geomix.ru/blog/gornoe-delo/

IIporpamMmHoe o0ecrnieueHue

HanmeHOoBaHMe .
o Ne goroBopa CpoK [1eHCTBUS JTULEH3UU

MS Windows 7
Professional(gns  |-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
77ip cB00OOHO pacrpocTrpadsemoe 1O 06eccpoyHo
MS Windows 7
Professional (a1 [[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

ITpodeccuonanbHbIe 6a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBI

HasBaHue Kypca Cchblka
[MouckoBasi cucrema Akazgemuss Google (Google URL: https://scholar.google.ru/
Scholar)
HarmonanpHast MHGOpPMaI[OHHO-aHA/TUTHUeCKast

URL:
cucreMa — PoCcCHUNCKMY MHZEKC HayYHOr'O LIUTUPOBAHUS hitbs://elibrary ru/broject risc.as
pS: y.Iu/proj .asp
(PMHII)



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://geomix.ru/blog/gornoe-delo/
http://www.gosnadzor.ru/about_gosnadzor/history/
https://mwork.su/
http://mining-media.ru/ru/
http://www.geoinform.ru/
http://www.giab-online.ru/
http://www.miningexpo.ru/
http://www.mining-enc.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://metal.polpred.com/
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5

WNudopmaiimonHasi cucrtema - EfuHoe OKHO
JIOCTYTIa K MHPOPMAIMOHHBIM pecypcaM
OnekTpoHHBIe pecypchbl Oubmorekn MI'TY|Default.asp
vM. I'.1. HocoBa
9 Marepua/IbHO-TeXHHYeCKoe o0ecreueHne JUCLUILUTHHBI (MOAY/Is)

URL: http://window.edu.ru/

MarepuanbHO-TeXHUUECKOe obecrieueHue AUCIUTUTAHBI BK/TFOUAeT:

YyeOHble ayJUTOPUM [Jisl TIPOBeZIeHUsI 3aHATHM JIEKIIMOHHOTO TUMa: My/IbTUMeAUMHbIe
CpeJiCTBa XpaHeHwusl, TiepeJjlaud U Tipe/iCTaBieHrs UHPOpMaLuu

YuyeOHble ayAUTOpUX [Jis TIPOBEJeHUS] TIPAKTUUECKUX 3aHSATHM, TPYIIOBBIX U
VHJVBU/YyalbHbIX KOHCY/JbTAallUid, TeKYIero KOHTPO/ASI W TPOMEXYTOYHOW aTTecTaljuu:
[TepcoHanbHble KOMMbIOTEpPHI ¢ TlaketoM MS Office, BbixosoM B MHTepHET U C AOCTYIIOM B
3/IEKTPOHHYI0 MH(GOPMAaIIMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa

Aypauropuu Jjisi caMOCTOsATeTbHON paboThl: KOMITbIOTEPHBIE KJ/IaCChl; UWTA/IbHbIE 3abl
oubmoTeku:ITepcoHanbHBIe KOMITbIOTEPB! ¢ makeToM MS Office, BbixozmoM B VIHTEpHeET U C
JIOCTYTIOM B 3JIEKTPOHHYIO MH(OpPMaIMOHHO-00pa3oBaTe/IbHYI0 Cpe/ly YHHBepCUTeTa

[MomMerieHue fsisi XpaHeHWsT U TNPO(MUIAKTAYECKOTO OOCTy)XKMBaHHSI y4eOHOTO
obopyzmoBanusi: Cre/iaku [ XpaHeHUs yueOHO-HarfsAHbIX —Mocobuii U yuebHO-
MEeTONMUUYEeCKOW NOKVMeHTAaITN


http://magtu.ru:8085/marcweb2/Default.asp
http://window.edu.ru/

[Ipunosxenue 1
6 YuebHO-MeTOAMUeCKOe obecrieueHre CaMOCTOSATeTbHON paboThl 00yYaroIXCst

CamocrosiTesibHas paboTa CTyZleHTOB Ipe/lyCMaTpUBaeT:

- TOATOTOBKY K TIPaKTUYeCKUM 3aHSTHSIM, W3y4yeHHe HeoOXOJMMBIX pa3Je/ioB B
KOHCIIeKTaX, peKOMeH/I0BaHHOM UTepaType, yueOHbIX MMOCOOUAX U MEeTOAWYeCKUX yKa3aHUsIX;
paboTa co CripaBOYHOM JIUTEpaTypoit

- MCTIpaB/ieHre OIIMO0K, 3aMedaHui, opopmiieHre OTUeTOB TI0 TIPaKTHUeCKUM paboTam.

- BBITNIOJIHEHME KYpPCOBOI'O NPOeKTa IO JUCLIUIIVHE;

- IO/ITOTOBKY K MPOMEXXYTOUHOMY KOHTPOJTIO.

B03MO)KHO WHCMOMb30BaHWe TEXHOJIOTHM Ofepeskaromjasi CaMocTosTesibHass pabora —
u3yuyeHHe CTyJileHTaMud HOBOIO MaTepuasna [0 ero M3/0)KeHus MperojasaTesieM Ha JIeKLIUU U
JPYTUX ayJUTOPHBIX 3aHATHSX.

ITepeuenb éonpocos 0151 camonpoeéepku
IlepeueHb KOHTPO/IbHBIX BONPOCOB A/IA MPOBEPKH 0CTAaTOUHbIX 3HAHH CTY/|eHTOB
no aucrumniuHe «CaBwkeHue U AedopMali TOPHBIX MOPOJ»:

[IpeameT U CyLJHOCTb reOMeXaHUKHU.
OcHOBHbIe HalpaB/IeHNs U 3a/ja4l reOMeXaHUKH.
OOmbeKT 1 0011]asi METOZOIOT S UCC/IeIOBaHUI B TeOMeXaHHKe.
OCHOBBI HaNpsHKeHHO-Z,e()OPMHUPOBAHHOIO COCTOSIHUS B TOUKE CIUVIOLLIHOW Cpe/ibl.
Vcnonib30BaHre Mojieneld JUCKPETHBIX Cpe.
Knaccudukarysi CBOHCTB FOPHBIX MTOPOJ,.
[110THOCTHBIE CBOMCTBA TOPHBIX MOPOJ.
MexaHrueckue CBOKWCTBA FOPHBIX ITOPOJ,
['opHOTEXHO/IOTMUECKHEe CBOMCTBA TOPHBIX MOPO/.
EctecTBeHHOe M0/1e HanpspKeHWH MacCUBa TOPHBIX MTOPOJ.
H/IC BepxHel yacTH 3¢eMHOW KOPBI.
I'paBUTaLIMOHHAS COCTABJIAIOLAS TIOJTHOIO TeH30pa HaIpsDKeHNWH MacCUBa MOpPOJ,.
TeKTOHMUECKasl COCTaBJISIOLLAs TIOJTHOTO TeH30pa HalpsPKeHUH MacCUBa MOPOJ,.
Meto/p! M3MepeHUs: CTaTUYeCKUX HallpsDKeHHH.
MeTo/pl M3MepeHus AMHaMHUYeCKUX HarpspKeHHH.

16. MeTofpl AMAarHOCTUKU U OIpefie/leHus] MOJHOIO TeH30pa HauyalbHbIX HalpsyKeHUN
MaccuBa.

17. Metogpl  5KCIIepUMEHTA/bHOIO  OIpeJjesieHUss IapamMeTpoB  30HbI  HEYIIPYIHX
Jedopmatiyii BOKpYT BbIpaOOTOK.

18. Meto/p1 M3yuyeHHs B3aUMO/IeHCTBUS TIOPOJ, C KPerlbio.

19. MeTogpl HaTypHBIX H3MepeHUM NpU reoMeXaHWUeCKOM MOHMUTODUHIE COCTOSTHUSI
MacCCHBa FOPHBIX NTOPOJ, Y MIOJ3€MHBIX COOPYKEeHUU

20. Metopbl (pU3HMYECKOT0 MOZe/TMPOBaHUSI.

21. Metop 11eHTpOOEKHOTO MO/Ie/TMPOBAHUSI.

22. Meto/ 5KBHUBa/IEHTHBIX MaTepHasoB.

23. TlonApr3alMOHHO—ONTUUECKUN METO/] MOZe/IMPOBaHUSI.

24. MeTto/bl MaTeMaTUYeCKOI0 MOZIe/IMPOBaHUSI.

25. Mopeny CIiIOLIHON CpeJibl.

26. Mopjeny AUCKPETHOU CpeJbl.

27. OnpesieneHre  HarpspKeHHO-7e()OPMUPOBAHHOTO  COCTOSIHMSL  TNOPOJ,  BOKPYT
OJJMHOYHOU ropHO BHIPAOOTKHU.

28. PacripesieneHre HamnpsDKeHWM BOKPYT OAMHOYHBIX BBIPAOOTOK TIPH  Pa3IAYHBIX
(hopMax MonepeyHoro CeyeHus.

29. OrmpepeneHye MTapaMeTpPoOB 30H XPYMKOT0 pa3pyLlieHus TIOpo/, BOKPYT BHIPAOOTOK.

30. HampsbkeHHOe COCTOSIHHE TIOPOJ, B YCJIOBUSIX B3aMMHOTO BJTUSTHUSI BEIPAOOTOK.

31. IlpubmwkeHHble MeTOZABI BbuMcieHHs mapameTpoB HJIC TOpPHBIX TOPOZ BOKPYT
cUcTeMbl BIPabOTOK.

32. Tumbl NPOSIBIEHUMM TOPHOTO [iABJIeHUS B KalMWTAIBHBIX W IOATNOTOBUTE/IBHBIX
BbIpaboTKax.
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33. 3ajauM ympaB/jieHWs] TOPHBIM /[laBJieHMeM U OCHOBHbIe TMPHUHLIMITBI BbIOOpa Kperu
TOPHBIX BBIPAOOTOK.

34. XapaktepHble 0COOEHHOCTU W BH/IbI MPOsIBJIEHUN T'OPHOTO [aB/IeHUS] B OUMCTHBIX
BbIpaOOTKAX.

35. H/IC BOKpYyT OUMCTHOM BbIPAOOTKH. 30HBI OTIOPHOTO JIaB/IeHHs U Pa3rpy3KHu.

36. B3aumHOe BMSIHME OYMCTHBIX BBIPAaOOTOK mpW pa3paboTke 000COOTeHHBIX U
COMIKeHHBIX TIIACTOB U >KHUJL.

37. OcHOBHBIe TIDUHLMITEI BbIOOpa Criocoba yrpaB/ieHWsT TOPHBIM [laB/ieHWEM TIpU
Be/IeHWH OYUCTHBIX paborT.

38. OcCHOBHBIe TIPUHLIUIIBLI OTIPejie/ieHHs] Pa3MepOB yCTOWUMBBIX L[ETMKOB M OOHa)KeHWH
TIOpO/] B OUMCTHBIX BbIpabOTKaX.

39. TlpenenbHbie pa3Mepbl OOHAKEeHHIA TIOPO/] B OYMCTHBIX BBIPAOOTKAX.

40. Hecy1jasi criocoOHOCTB 1€/TMKOB B YCJIOBUSIX YTIPYToro Je)OpMUPOBAHUS U XPYTIKOTO
paspyLIeHus.

41. Yyer JUHaMHUYeCKUX BO3/IeHCTBUI B3PbIBHBIX pabOT MpH oOripeie/ieHUH ONMTUMaTbHbBIX
TlapaMeTpPOB OUMCTHBIX BHIPAOOTOK U I1€/TMKOB.

42. Bupbl 1 GOpMbI JUHAMUUECKUX MPOSIBJIEHUI TOPHOTO JJaBJIeHUs.

43. Krnaccudukanus ArMHaMUUecKUX NIPOsIBJIeHUI TOPHOT'O /laB/IeHusl.

44. YcnoBus BO3HMKHOBEHMS] [UHAMUUECKUX [IPOSIBJIEHHMM TOPHOTO [aB/IeHHsI W
TIpe/iCTaB/IeHHs1 00 X MeXaHH3Me.

45. TlposiByieHue BHe3aHbIX BEIOPOCOB MpU pa3paboTKe MoJie3HbIX UCKOTaeMbIX.

46. YcoBusi BOSHUKHOBEHHS BHE3aITHbIX BRIOPOCOB U Mpe/CTaBIeHust 00 MX MeXaHU3Me.

47. TIporHos v perucrpayusi AMHaMAYeCKUX MPOSIB/IEHHI TOPHOT'O /IaB/IeHUSI.

48. MeTopl TIPOTHO3a y/JAPOOTIACHOCTA M BBIOPOCOOTIACHOCTH HA PA3/IMUHBIX CTa[UsX
OCBOEHUSI MECTOPOXK/IeHHH.

49. PervoHasbHBIE MepbI TIPeYTIPEKAE€HHS TOPHBIX y/1apOB 1 BHE3aITHBIX BHIOPOCOB.

50. JlokanbHble criocoObI TIpeyTIpeKAeHus TOPHBIX YAapOB U BHe3alHbIX BHIOPOCOB.

51. TIpuHLMNBI BeJjeHHs] TOPHBIX pabOT B yC/OBUSIX BO3MOXKHOTO TIPOSIBJIEHHSI TOPHBIX
yZlapOB 1 BHe3aITHbIX BEIOPOCOB.

52. 3amuTa /Iroieil OT TOPHBIX YAApPOB ¥ BHE3aIHBIX BEIOPOCOB.

53. CABwKeHUsi TOPHBIX MOPO/], TIPY MOA3eMHOM pa3paboTKe MeCTOpOsKeHUH.

54. IlapameTpsl IpoLiecca CABUKEHUS.

55. OcobeHHOCTH  pa3sBUTHS  Tipollecca  CABW)KEHWsS]  JJii  pa3/U4HbIX  TUIIOB
MeCTOPOJKJ,eHUM.

56. ®akTophbl, BIUAIOLME Ha MPOLIECC CABKEHUS.

57. Meto/p! onpeziesieHyst OCHOBHBIX IapaMeTpOB MpoLiecca CABWKEHUS 110 pe3ysbraraM
HaTyPHBIX HaO/THO/IeHU.

58. Kpatkasi xapakTepuCTHKa pacyeTHbIX MeTO/I0B C/BWKeHWW W Jedopmariyii 3eMHOMI
TIOBEPXHOCTH.



[Ipunosxenue 2

7. OleHOYHbIEe CPe/ICTBA /iJisl MPOBe/ieHNs MPOMEeKYTOUHOM aTTecTaluu

HPOMG)KYTO‘—IHBH daTTecCTalus nmeert

1[eJIbIO

ornpenejnTb CTeIleHb AOCTH)XXeHudA

3arJIaHUPOBAHHBIX Pe3y/bTaToB 00yueHHs MO AucuuruiMHe «CpaBrkeHWe U Jedopmanuu
TOPHBIX TIOPO/» 3a Mepuof 00ydyeHHsi U TIPOBOJUTCS B OpMe K3aMeHa, 3aueTa, BBITIOJTHEHHUS U

3alUThI KYpCOBOTO MTPOEKTa.

a) Ilnanupyemsbie pe3y/ibTaThl 00yYeHHUS U OLIEHOYHBbIE CPe/CTBA /ISl MPOBeJeHUs
MPOMEKYTOUHOM aTTeCcTalum:

CtpykTypHbiM | [Inanvpyembie pe3yabTaTel | OLIeHOYHBbIE CpeZCTBa
3/1eMeHT o0OyueHUs
KOMITeTeHLINU

OIITK-4 roTOBHOCTBIO C eCTeCTBeHHOHAYYHbIX MTO3ULIMI OLleHUBAaTh CTPOEeHHe, XUMUUeCKUU U
MUHepaIbHbINA COCTaB 3eMHOW KOPBbI, MOP(OIOTHUYeCKHe 0COOEHHOCTH U TeHEeTUUeCKHe THITbI
MeCTOPO’K/,eHU! TBep/bIX M0JIe3HbIX UCKOMAaeMbIX MPU pellleH!H 3a/a4 M0 paliOHaIbHOMY U

KOMILJIEKCHOMY OCBOEHHUIO

3HaTh OTIpe/ie/IeHUsT U TIOHSTUSL T10
BJTUSTHUIO CTpO€eHwUs,
Mop(hooruuecKux
ocobeHHOCTEH u
reHeTUYEeCKUX TUITIOB
MacCHBOB Ha YCTOHUMBOE
COCTOSIHME MaCCHBa TOPHBIX
TIOPO/,

1. BaMgHUe CTpPOeHUs MacCHUBa Ha
YCTOMUMBOE COCTOSIHUE MaCcCHBa FOPHbIX
opo/

2. BnusiHUe MOP(OIOrMuecKux ocobeHHOCTel
MacCCHUBOB Ha YCTOMUMBOE COCTOSIHUE MaCcCUBa
TOPHBIX I10POJ,

3. BIMsIHYE TeHeTUYeCKUX TUIIOB MacCUBOB
Ha yCTOHYMBOe COCTOSIHME MacCHBa FOPHBIX
110poJ

CaMOCTOSITeJIbHO
nproOpeTaTthb

JIOTIOJTHUTe TbHbIe 3HAHUS U
yMeHus;

apryMeHTHPOBaHO
00OCHOBBIBaTh  TOJIOXKEHHUS
TIpeIMeTHOM obnactu
3HaHWS;

TIPOU3BO/IUTH OLIEHKY
CTpO€eHwUS,
MOP(O0JIOTUUeCKUX
ocobeHHOCTeN 1
reHeTUUeCKUX TUITOB
MeCTOPOXXAEHUM C MO3ULIUU
TIOBeJIeHUsI C TI03UL[UU
TOBe/IeHHsI MaCCUBA FOPHBIX
TIOpPO/, B €CTECTBEHHOM T10JIe
HaIpSDKEeHUH U M0,
Harpy3kou

yMeTb

1. OueHUTHb CTPOEHUE MEeCTOPOXK/IEHUS C
MO3ULIUY MTOBE/IeHHs C MO3ULIUU TTOBe/IeHHs
MaccCHBa TOPHBIX NOPOJ] B €CTECTBEHHOM I10J1e
HarpsbKeHUH Y Mo/ Harpy3Kou

2. OueHuTh MOpdh0oJ/IOTHYeCKHe 0COOEHHOCTH
MEeCTOPOXKJEHUM C MO3UL[MU TTIOBeJeHUs C
MO3ULMU MOBeJeHUs] MacCHBa FOPHBIX MOPO/, B
eCTeCTBEHHOM I10J1e HallpsDKeHUH U 0/,
Harpy3kom,

3. O1eHUTb reHeTUYeCKUM THUII
MeCTOPO’KJEHUS C MO3WLUU TIOBEJeHUS C
TMO3ULIUU MTOBe/IeHHsI MaCCUBa TOPHBIX TTOPO/, B
€CTeCTBEHHOM T10J1e HarpsbKeHU! U Mo/,
HarpysKou

B/aJieTh HaBbIKAMH U MeTOJUKaMHU
0000111eHUsT pe3y/bTaToB
pelleHus; criocobamu
OLIEHWBaHUs 3HAUUMOCTH U
MPAaKTUYeCKOM TMPUTOJHOCTH
MOJyUeHHbIX  pPe3yJ/IbTaTOB
1o OLIeHKe CTpOeHwUs,
MophooruuecKux

0CcoOeHHOCTeH u
reHeTHUeCKUX THUITOB
MeCTOPOXKAEHUM C TO3ULUU
TIOBEJIEHUsI € TIO3WIUHU

1. OLeHUTb 3HAUMMOCTD U MPAKTHUECKYIO
TIPUTOJHOCTD MOJIYUEHHBIX Pe3y/IbTaToB T10
OLIEHKE CTPOeHUs], MOP(hOIOrHUeCKUX
0COOEHHOCTeH U reHeTUUeCKUX THITOB
MECTOPOXKIEHHH C TIO3UL[UH TTOBEI€HUS C
TIO3UIL[UM TIOBEIEHHUsI MAaCCHBa FOPHBIX MOPO/] B
€CTeCTBEHHOM T10J1e HaMpsDKeHUH U 0/
HarpysKou




CtpykTypHbiM | [Inanvpyembie pe3yabTaTel | OLieHOYHBbIE CpeZCTBa
3/1eMeHT o0yueHUs
KOMITeTeHLINU

TOBe/IeHHs1 MacCUBa TOPHBIX
TIOPOJ;, B eCTeCTBEHHOM I10J1e
HampsKeHU N U noz,
Harpy3kKou

OIIK-9 BrasieHrieM MeTO/laMU aHa/lv3a, 3HaHMeM 3aKOHOMEpPHOCTeH IOBe/IeH!s Y YIIpaB/IeHUs]
CBOMCTBaMM I'OPHBIX [TOPO/, ¥ COCTOSIHMEM MacCHBa B Ipolieccax Jo0b1ur U nepepaboTKu
TBeP/BIX I10JIe3HBIX UCKOIAaeMbIX, a TaKKe NPY CTPOMTEJILCTBE U SKCITyaTalliy M0/3eMHBIX

COODPY>KEeHUU

3HaTthb OCHOBHBIE CBOMCTBA 1. IlepeuuiciuTe OCHOBHBIE MeXaHUYeCKue
MaccHBa, 3aKOHOMEPHOCTH | CBOMCTBa MacCHBa U CIIOCOObI UX
TOBe/|eHNs1 U yIpaB/IeHUsI onpejie/eHusl.
CBOMCTBaMU ropHbIX Mopog, | 2. IlepeuncivTe OCHOBHBIE Zie(pOpMaljOHHBIE
Y COCTOSTHUEM MaCCHBa MPHU | CBOMCTBA MacCHBa U CIIOCOOBI UX
J00bIYe T0JIe3HBIX ornpejeneHusl.
HCKOTIaeMbIX U 3. Ilepeuncivre OCHOBHbIE  TIPOYHOCTHBIE
CTPOUTE/IbCTBE U CBOMCTBAa MaCCHBA U CTIOCOOBI UX OTIpe/e/IeH st
9KCIUTyaTalyu 1oj3eMHbix | 4. Ha3oBUTe OCHOBHBIE CIIOCOOBI yIpaB/I€HUS
COODPY>KeHU Ha YpOBHe COCTOsSIHMEM  MaccuBa W obmactu  ux
OCBOEHMSI MaTepuail, TIPUMEHEeHUSI.
Trpe/iCTaB/JIeHHOT O Ha 5. OcHoBHbIe criocoObl orpegenenuss HIIC
ayIUTOPHBIX 3aHATUSIX C MaccrBa
JOTI0JTHUTETbHBIM 6. OcHOBHbIE CIIOCOOBI OTpesiesieHUs1 TeH30pa
WCIO0/Ib30BaHWEM OCHOBHOM | Hamps>KeHW MacCUBa.
1 JIOTIOJTHUTE/TbHOM
JIUTepaTypbl, a TaKKe MyTemM
VICTI0J/Ib30BaHUs
BO3MOXXHOCTEMN
YMH(MOPMaIMOHHOU CpeJibl

yMeTb CaMOCTOSATeJIbHO 1. TlpoaHanu3upoBaTth OKa3aTeau COCTOSHUS
npuobpeTaTth MacCHBa TOPHBIX MOPOJ, /151 UCXOJHBIX
JOTIOJIHUTe/IbHble 3HaHWS U | JaHHBIX.
YMeHHsI; apryMeHTHPOBaHHO | 2. Pa3paboTaTh MEPOIPUSATHS 10 Ol[eHKe
obocHoBbIBaTh  TosioXKeHus | H/IC maccuBa.
rpeMeTHOU obmactu | 3. Pa3paboTaTb MepONPUATHS T10
3HaHUS; aHa/IM3UPOBAaTh | yIpaB/eHUI0 COCTOSTHUEM MaccrBa (YKpPernuTh
ToKa3aTeu COCTOSIHUSA | UK 0C/1a0UTh B 3aBUCUMOCTH OT MCXO/HBIX
MaccuBa TOPHBIX TIOPOJ U | AAHHBIX).
pa3pabatbIBaTh
MepOIpUATHAS 10  OLeHKe
HIOC MaccuBa U
yIIpaBIeHUI0 UM

BJ/IaJIeTh HaBblKAMM M MeTo/uKamH | 1. BbinonmHUTh OLIeHKY TOTyYeHHBIX
0600111eHusT pe3y/bTaToB | pe3y/bTaToB,  [aTb  peKOMeHJauuh 110
pelieHus; crocobam¥ | IpaKTHUeCKOMY TIPUMEHEHHUIO.

OLIeHMBaHWsI 3HAUMMOCTH U
MPaKTUUeCKOW MNPUTOJHOCTH
T10JIyYeHHBIX Pe3y/IbTaTOB.

[TK-1 BnaseHrieM HaBblKaMU aHaIM3a FOPHO-Te0I0rMUeCcKUX YCI0BUM MPU 3KCIITyaTalMOHHOU
pa3Be ke U 100bIYe TBEPABIX M0JIe3HBIX UCKOTIAeMbIX, a TaK)Ke TIPH CTPOUTE/TLCTBE U
9KCIITyaTaly T0/3eMHbIX 00BHEKTOB

3HaThb

orpenejieHusd,
IIpaBW/la dHaJ/IM3a

TIOHSATHS,
TODHO-

1. [Ipu3HaKu ropHBIX Y[apOB U BHE3aITHbIX
BBIOPOCOB B Pa3/IMUHbIX TOPHO-Te0I0THUeCKIX




CTpyKTypHBIM1

[Tnanupyemble pe3y/bTaThl

OLuleHOuHbIe CpejCTBa

3/1eMeHT o0yueHUs

KOMITeTeHLINU
re0JIOTMYeCKUX YCI0BUM NPH | YCIOBUM NIPY 3KCITyaTaljMOHHOM pa3BejKe U
3KCILTyaTalJMOHHOU Z00bIUe TBePBIX TMOJIe3HBIX UCKOTaeMbIX, a
pasBeKe U J00bIue TBep/bIX | TAK)Ke TPU CTPOUTENbCTBE U SKCITTyaTaljun
TMOJIe3HbIX HMCKOTIAeMbIX, a | IOA3eMHBIX 00BEKTOB.
TakKe IPU CTPOUTe/bCTBe U | 2. [IpeBeCTHUKY FOPHBIX YApOB U BHe3aIHbIX
9KCIUTyaTaljid  TIOZ3eMHBIX | BBIOPOCOB, pa3BUTHs AehOpMAaLMOHHBIX
00beKTOB Ha YPOBHe | [1pOLIeCCOB B pa3/IMYHbIX FOPHO-I'e0/I0rHUYeCKUX
OCBOEHUA MaTepuara, | yCJIOBUM ITPU 3KCIUTyaTalMOHHOM pa3Besike U
TIpe/iCTaB/IeHHOI O Ha | l00bIYe TBep/IbIX 110J1e3HBIX UCKOMAeMbIX, a
ay[IUTOPHBIX  3aHATUAX  C | TAKXKe IIPU CTPOUTE/ILCTBE U SKCIUTyaTaluu
JOTIO/THUTEe/IbHBIM TO/I3eMHBIX 00BEKTOB.
WCII0/Ib30BaHeM OCHOBHOM | 3. [Ipu3Haky ¥ npe/jBeCTHUKY Pa3BUTHS
%} [IOTIOJIHUTE/IbHOM | ilepOpMaLMOHHBIX MPOLIeCCOB B Pa3/IMUHBIX
JIMTepaTypkl, a TakkKe IyTeM | TOPHO-Te0/IOTMYeCKUX YCI0BUW TIPU
VICTI0/Ib30BaHUs 9KCIITyaTaljJMOHHOM pa3BefKe U 00bIue
BO3MOXXHOCTEMN TBep/bIX I10JIe3HBIX UCKOIaeMbIX, a TAKXKe [Py
MH(POPMaLMOHHON Cpejbl CTPOUTEJIbCTBE U SKCIUIyaTaliy 10/j3eMHbIX

00BEKTOB.

yMeTb aHa/IM3UpPOBaTh 'OPHO- 1. BbINo/HUTE IPOTHO3 yAapo- U
reoJIOrMyecKue ycjioBUs BBIOPOCOOTIACHOCTH B Pa3/IMYHBIX TOPHO-
pa3paboTKy C MO3ULUU re0JIOTMYeCKUX yCI0BUSIX pa3paboTKu.
BO3MOJKHOCTHU 2. BBINO/MHUTB NMPOTHO3 pa3BUTHs AedopMariiu
BO3HMKHOBEHMS BHe3allHbIX | M C/IBW)KEHUI FOPHBIX ITOPOJ, B pa3/IMUHbIX
BBIOPOCOB 1 TOPHBIX Y/JAPOB, | TOPHO-TE0JI0THYeCKUX YCIOBHUSX pa3paboTKU.
pas/InYHbIX (hopMax
TIPOSIBJIEHUS C/IBU)KEHUS
TOPHBIX [T0PO/,

BJIaJieTh HaBbIKAMM M MeTOJAMKaMH | 1. BBINOIHUTE OLeHKY MOTy4YeHHbIX

0600111eHIsS pe3yJ/IbTaToB
pellIeHHs; criocobamu
OLIEHUBAHWsI 3HAYMMOCTH WU
MPAKTUYEeCKOH TPUTOAHOCTU
TIO/TyUY€HHBIX ~ Pe3yJIbTaToB;
HaBbIKAMU aHA/M3a TOPHO-
reoJIOTMYeCcKUX YCJIOBUH TMPH
JN00ObIUe TBEP/BIX TOJIe3HBIX
WCKOTIAeMbBIX, CTPOUTE/TbCTBE
Y 9KCIUTyaTal[u¥ MOZA3eMHbIX
00BEKTOB

pe3y/IbTaToB, aTh peKOMeH/Jal[iu 10
NIPaKTUUeCKOMY ITPUMEHEHHUIO.

ITK-6 ucrosib30BaHeM HOPMATHUBHBIX JJOKYMEHTOB I10 0e30MaCHOCTH 1 TIPOMBIILIZIEHHOM
CaHWUTApPWU TIPU MPOEKTUPOBAaHUM, CTPOUTE/ILCTBE M FKCIUTyaTal[uH MPeIIPUATHH T10
9KCITyaTal[MOHHOM pa3Beke, Jo0ObIue 1 repepadoTKe TBepPAbIX M0JIe3HbIX NCKOTIAeMbIX U
T0/I3eMHBIX 00BEKTOB

3HaTL

TpeOOBaHHsI HOPMATHUBHBIX
JIOKYMEHTOB T10
6e30I1aCHOCTH TIPH
9KCIUTyaTal|ii TOPHbIX
TIPeTIPUATHM T10 100bIUe
T10JIe3HBIX UCKOTIAEMbIX M
CTPOUTE/IbCTBY B YCIOBHSIX
OTaCHBIX, CKJIOHHBIX T10

1.  AxrtyajnbHble  BepCUM  HOPMAaTUBHBIX
JOKYMEHTOB TI0 0COOEHHOCTSIM 3KCIUTyaTariud
DPYZHUKOB B YCJIOBUSIX OTMACHBIX M CKJIOHHBIX K
TIPOSIB/IEHHIO TOPHBIX Y/JApOB W BHE3aIHbIX
BLIOPOCOB.

2.  AxryanbHble  BepCMM  HOPMaTHUBHBIX
JIOKYMEHTOB TI0 0COOeHHOCTSIM obecrieueHust
YCTOWYMBOCTH OTKOCOB Ha YTOJIbHBIX pa3pe3ax




CTpyKTypHBIM1
3/1eMeHT
KOMIeTeHLUU

[T1aHUpyeMble pe3y/bTaThl
obyueHust

OLuleHOuHbIe CpejCTBa

TIPOSIBJIEHUIO TOPHBIX YapoB
Y BHe3arHbIX BLIOPOCOB

Y Kapbepax.
3. AkTyalbHble  BepCUM  HOPMAaTHUBHBIX
JIOKYMEHTOB 1o HabJr0jeHnto 3a
nedopmarusiMi 6OpTOB, OTKOCOB YCTYTIOB U
OTBaJIOB Ha Kapbepax U  paspaboTke
MepOonpUsITUN o obecrieueHHIO ux
YCTOWUHBOCTH.

yMeThb

NIPUMEHSTh TpeboBaHMs
HOPMAaTHBHBIX JOKYMEHTOB
IJIs1 PA3/TMUHBIX YCTOBUM
pa3paboTKu

1. Ha oCHOBaHMM HOPMAaTHUBHBIX [JOKyMEHTOB
1o 0CODEHHOCTSIM JKCIUTyaTalid PYAHUKOB B
YCJIOBUSIX OTIACHBIX U CKJIOHHBIX K TIPOSIBIIEHUIO
TOPHBIX y/JapOB M BHE3alHbIX BBIOPOCOB JaTh
peKOMeH/AL[H 1o Ge3omnacHoOMy
(bYHKIMIOHUPOBaHUIO TOPHO/00BIBAOIIEr0
TIpeITPHSTHS.

2. Ha ocHOBaHMM HOPMAaTHBHBIX JOKYMEHTOB
10 0cobeHHOCTSM obecrieueHUsl YCTOMINBOCTU
OTKOCOB Ha YTOJIBHBIX pa3pe3ax U Kapbepax
JaTh ~ peKoMeHJalMH 1o  Oe30rmacHOMY
(bYHKIIOHUPOBaHUIO TOPHOZ00BIBAOIIEr0
TIpeITPHSTHSI.

3. Ha ocHOBaHUM HOPMATUBHBLIX [OKYMEHTOB
no HabsrozleHHI0 3a fledopMalusiMid OOpTOB,
OTKOCOB YCTYTIOB M OTBAJOB Ha Kaphepax M
pa3paboTKe MepOTpUSITHIA 110 00eCTIeueHN 0 UX
YCTOWYMBOCTH  [aTb  PeKOMEeHJAlMyd  TI0
Ge3omacHoOMy (YHKLIMOHMPOBAHUIO
TOPHO/00BIBAIOL[Er0 TIPeATIPUSITHSI.

B/IaZIETh

HaBbIKaMH pabOThI C
HOPMaTUBHLIMU
JOKYMEHTaMH

1. BBITIOSTHUTE OL[€HKY T10JTyYeHHbBIX
pe3yJibTaToB, AaTh peKOMeHaLuu 110
MPAaKTUYeCKOMY TIPUMEHEHUIO.

[TK-20 ymeHueM pa3pabaTbiBaTh HEOOXOAMMYIO TEXHUUECKYIO 1 HODMaTUBHYIO
JOKyMEHTAL[1I0 B COCTaBe TBOPUYECKHX KOJVIEKTUBOB M CaMOCTOSITE€/TbHO, KOHTPO/IMPOBATh
COOTBETCTBHeE IPOEKTOB TPeOOBAHKMSIM CTaHAAPTOB, TEXHUUECKUM YCJIOBUSIM U IOKyMeHTaM
TIPOMBIIIIEHHO!M 6€30MacHOCTH, pa3pabaThiBaTh, COTJIACOBLIBATh U YTBEPXKAATh B
YCTaHOBJIEHHOM TOpsi/IKe TeEXHUYeCKHe, MeTOAUYeCcKre U UHbIe JOKyMEHTHI,
perjaMeHTUPYIOIHe TTOPSI0K, KaueCTBO U 6€30MacCHOCTD BBITTOJIHEHHS TOPHBIX, TOPHO-
CTPOUTEJIbHBIX Y B3PBIBHBIX PabOT

3HaThb

OCHOBHbIE HOPMATHBHbIE
JIOKyMEeHTbI ¥ UHCTPYKLIUH,
peryjiaMeHTHpPYIOLIe
Ge3omacHoe 1 parjioHaIbHOe
HeJ]pOII0/Ib30BaHNe

1. AxrTyajibHble  BepCMM  HOPMATUBHBIX
JIOKYMEHTOB TI0 OCOOEHHOCTSIM 3KCIUTyaTal[uu
PYJAHUKOB B YCJIOBUSIX OIACHBIX U CKJIOHHBIX K
MPOSIBJIEHUIO TOPHBIX Y/JapOB Y BHe3allHbIX
BbIOPOCOB.

2.  AKTyanbHble  BepCMM  HOPMAaTMBHBIX
JOKYMEHTOB TI0 OCOOeHHOCTsIM o0ecrieueHust
YCTOMYMBOCTM OTKOCOB Ha YTOJIbHBIX pa3pe3ax
Y Kapbepax.

3. AKTyasbHble  BepCMM  HOPMAaTUBHBIX
JIOKYMEHTOB 1o HaOJTI0IeHHT0 3a
JedopmaiysiMu  60PTOB, OTKOCOB YCTYIIOB U
OTBaJIOB Ha Kapbepax U  pa3paboTke
MepOTpUSITUN o obecrieueHHt0 1504
YCTOWUMBOCTH.




CtpykTypHbiM | [Inanvpyembie pe3yabTaTel | OLieHOYHBbIE CpeZCTBa
3/1eMeHT o0yueHUs
KOMITeTeHLINU
yMeTb IIPUMEHSThb 3HaHUs 1. CocTaB/ATh NPOEKTHYIO JOKYMEHTALUIO JJIs
HODMAaTHBHBIX JOKYMeHTOB | obecrieueHnst ~ 0Oe30macHOM  9KCIUTyaTaldd
NIPY COCTaB/IeHU!Y Pa3/IMYHON |TOPHBIX PabOT B  YCIOBUSIX OMNAaCHBIX MU
JLOKYMeHTalu J1J1s1 CK/IOHHBIX K TPOSIBJIEHWIO TOPHBIX YZapoB U
OCYILeCTBJIeHUs BHe3aIHbIX BEIOPOCOB.
ripoecCrOHaTBLHOM 2. CoCTaB/AATh TIPOEKTHYIO JOKYMEHTALUI0 [1JIs
JesiTe/IbBHOCTU obecrieueHrss  Ge3omacHOM  SKCIUTyaTaL{UM
TOpPHBIX PaboT /7151 0becrieueHust yCTOWIUBOCTH
OTKOCOB Ha YIO/IbHBIX paspe3ax U Kapbepax.
3. CocTaB/sTh MIPOEKTHYIO JOKYMEHTALU0 [J/1s1
obecrieueHrss  Ge3omacHOM  SKCIUTyaTaL[UM
ropHbIX  pabor  ans  HabmrozmeHWs — 3a
nedopmariisiMi  6OpTOB, OTKOCOB YCTYNOB U
OTBaJIOB Ha Kapbepax U  pa3paboTke
MepONpUATUN 1o obecrieueHuo Ux
YCTOMUYMBOCTH.
BJ/IaJIeTh HaBBIKAMU COCTAB/ICHUS 1. CocTaBUTE MPOEKT Ha pa3paboTKy

TeXHUUeCKOoMn AOKYMEHTallu1

MIPOTHUBO/1e()OPMAIIMOHHBIX MEPOTIPUSATHIH,
pa3rpy3Ky MacCHBa NpU BejieHUH paboT BO/IM3U
MECT OTAaCHBIX M0 BO3HUKHOBEHUIO TOPHBIX
y/lapOB ¥ BHE3aITHBIX BEIOPOCOB C yUETOM
TpeOOBAHUI HOPMATUBHBIX IOKYMEHTOB.

[ICK-4.1 roTOBHOCTBIO OCYIIECTBJISITh MTPOU3BOACTBO MapKIlei1epCKO-reo/ie3nuecknx pabor,
orpejie/iATh NPOCTPAaHCTBEHHO-BPEeMEeHHbIe XapaKTePUCTUKU COCTOSIHUSI 3eMHOM OBEPXHOCTH
U HeJp, TOPHO-TeXHUUECKUX CHUCTEM, TIO/I3eMHBIX M Ha3eMHBIX COOPYKeHHWH M O0TOOpaXkaThb
MH(OpMalLIMIO B COOTBETCTBUHM C COBPEMEHHbIMK HOPMaTHBHBIMHU TPeOOBaHUSIMU

3HaTb OCHOBHbIE OMpe/e/ieHus], 1. [Haiite OCHOBHBIE orpeiesieHus,
XapaKTepUCTUKH, TPoLiecc XapaKTePUCTUKU U TlapaMeTpbl CABMKEHUSI
peanu3auyu, GopMel U 3eMHOM TIOBEPXHOCTHM B pa3/MUHbIX TOPHO-
0COOEHHOCTH MPOSIBJIEHUS reo/IoOrMUeCcKUX yCI0BUSIX.
CABWKEHUST 3eMHOU 2. OxapakTepu3yiTe TIpoliecC peaau3alyu,
TOBEPXHOCTH B PA3/IMUHBIX | HOPMBI U 0COOEHHOCTU TIPOsIB/IEHUS
TOPHO-Te0I0rUUeCKUX CIBWDKEHHS 3eMHOM TTOBEPXHOCTH B Pa3/IMUHBIX
YCJIOBUSIX, TTapaMeTphbl TOPHO-Te0/IOTMUeCKUX YCJIOBUSIX.
CABWKeHHsI TOPHBIX TIOPO/J,
Ha YpOBHe OCBOEHUs
MaTepuarna,
Trpe/iCTaB/IeHHOT0 Ha
ay/JUTOPHBIX 3aHATHUSIX C
JOTIO/THUTeTbHBIM
VICTI0/Tb30BaHNEM OCHOBHOMU
Y JOTIOJTHUTETbHOU
JIUTepaTypkl, a TAKXXe MyTeM
HCI0/1b30BaHus
BO3MO>KHOCTEM
VH(OPMaLIMOHHOU CcpeJibl

yMeTb CaMOCTOSITE/IbHO 1. TlpuMeHSITb OCHOBHbIE Teo/e3nyecKue
npuobpeTaTth METOZIbl W CIOCOObI  yCTaHOBJeHUs (opM
JIOTIONIHUATEe IbHbIe 3HAHWS U |TIPOSIBJIEHUs] TOPHOTO  JlaBjieHusi  TOpPHO-
yMeHUsI; apTYMeHTHUPOBAHHO | TEXHUUECKHUX  CHUCTeMaX, TMOJ3eMHBbIX U

000CHOBBIBAThH
TpeIMeTHOU

TMOJIO’KeHUST
obnactu

Ha3eMHBIX BbIPaOOTOK.

2. IlpuMmeHsITb OCHOBHBIe reofie3rvecKue




CtpykTypHbIM | [InaHupyembie pe3yabTaThl
3/1eMeHT o0yueHUs
KOMITeTeHLINU

OLuleHOuHbIe CpejCTBa

3HAHUS,
MIPUMEHSATh OCHOBHbIE
reo/ie3nuecKre MeTO/Ibl 1
Croco0bl yCTaHOBJIEHHUST
(bopM TposiB/IeHHsI TOPHOTO
JIABJIEHUST ¥ C/IBIDKEHUSI
TOPHBIX [TOPO/] ¥ TOPHO-
TeXHUUECKUX CHCTEM,
T0/I3€MHBIX U HAa3eMHbBIX

MeToAbl U CrHocobbl  ycTaHOBeHHs (opM
CABWKEHWsS TOPHbIX TIOPOA B  TOPHO-
TeXHUUECKUX  CHCTeMaX, [OA3eMHbIX U
Ha3eMHBIX BbIPAabOTOK.

3. [IlpuMeHATH OCHOBHbIe Teofie3UuecKre
MeTOAbl U CIocoObl  ycTaHOB/ieHUs: (opm
ZehopMHpPOBaHHsI MacCHBOB TOPHBIX TIOPOJ, B
TOPHO-TEXHUYEeCKUX CUCTeMax, IOJ3eMHbIX U
Ha3eMHBIX BbIPaOOTOK.

BbIPabOTOK

BJIA/IETh HaBbIKAMU WM MeTOAMKaMu | OlleHUTb  3HAUMMOCTb U TIPAKTUYECKYHO
0000111eHUST pe3yJ/IbTaToB | IPUTOJHOCTb TOYYE€HHBIX DPe3yJ/bTaTOB 10
pelleHus; crocobamu | OCHOBHBIM MeTOMKaM oripe/ieIeHuUsT

OLleHMBaHUsl 3HAYMMOCTH U
MPaKTUYeCKON MPUTOJHOCTU
MIOyUYeHHbIX  pe3y/bTaToB
10 OCHOBHBIM MeTO/MKaM
oripe/iesieHust COCTOSIHUS
3eMHOM TOBEPXHOCTH,
MacCuMBa TOPHBIX  TOPO[,
TOPHO-TeXHUYECKUX CUCTEM

COCTOSIHHSI  3€MHOM MMOBEPXHOCTH, MdACCHBA
TOPHBIX MMOPO/J, TOPHO-TEXHHUYECKUX CUCTEM.

[ICK-4.2. TOTOBHOCTBIO OCYIIECTB/ISATH IUIAHUPOBAaHHE pa3BUTHUA TOPHBIX paboOT U
MapKIIIei/1epCKUii KOHTPOJIb COCTOSIHUSI TOPHBIX BHIPAOOTOK, 3[JaHHMM, COOPY)KEHWUN M 3eMHOMU
TIOBEPXHOCTH Ha BCEX 3TallaX OCBOEHMS U OXpaHbl HeJp ¢ obecrieueHWeM MPOMBIIIEHHON U

3KO0JIOTAUeCKOi 6e30rmacHOCTU

3HaTh OCHOBHBIe OTpe/ie/ieHus],
XapaKTepUCTUKHU, TIPOLIeCC
peanu3aluy, Gopmbl U
0COOEHHOCTH MPOSIBIEHUS
TOPHOTO JlaB/IeHUs],
C/IBWKEHUsI TOPHBIX
BBIPAaOOTOK, 36MHOM
TIOBEPXHOCTH, 3/]JaHUl U
COOpY>KeHUU Ha Hel,
OCHOBHBIM MéepaM TI0
Tpe/IoTBPALL[eHUI0 BUSTHUS
TOPHOTO JJaB/IeHUS U
CABW>KEHUsI TOPHBIX TIOPO/
Ha pa3/MyHble COOPYKeHHsI
1 MaCCUB TOPHBIX TTOPOJ Ha
YPOBHE OCBOEHUS
MaTepuarna,
Tpe/iCTaB/IeHHOTO Ha
ay/ITUTOPHBIX 3aHATUSIX C
JIOTIOJTHUTEe TbHBIM
WCII0/Ib30BaHHEM OCHOBHOM
1 JIOTIOJTHUTE/TbHOM
JIUTepaTyphl, a TAKXKe MyTeM
WCTIO/Tb30BaHUsI
BO3MO>KHOCTeH
MH(OOPMaIMOHHOU CpeJibl

1. [auTe orpeseneHve, XapakTepUCTHUKY,
Tnpoliecc peanusaly, GopMel U 0COOeHHOCTH
NIPOSIBJIEHUS] TOPHOTO [1aB/IeHUs], CABWKEHUs
TOpHBIX BbIPabOOTOK, 3€MHOW I10BEPXHOCTH,
3[laHUM U COOPY’>KeHUM Ha Heu.

2. OxapakTepu3yiTe OCHOBHble Mepbl TI0
NpeOTBPallieHUI0 BIWSHUS TOPHOTO [laB/IeHUs
U C/IBWKEHMs TOpHBIX IOPOJ Ha pas3/IhyHble
COOPY>KeHHsI U MaCCUB TOPHBIX NTOPOJ.

YMeETb CaMOCTOATE/IbHO

1. Pa3pabaThiBaTh MpOTHBO1e(OPMAITMOHHBIE




CtpykTypHbiM | [Inanvpyembie pe3yabTaTel | OLieHOYHBbIE CpeZCTBa
3/1eMeHT o0yueHUs
KOMITeTeHLINU

nprobpeTarh MepONpHSTHS TI0 IPe0TBPAIlleHHI0 BpeJHOTO
JOTIO/THUTE/IbHBbIE 3HAHWS U | BIUSHUS TOPHBIX pabOT Ha TOpHBIE BBIPAOOTKHY,
yMeHHsI; apryMeHTHPOBaHHO | MAaCCHB FOPHBIX TIOPO/, M 3eMHYIO [TOBEPXHOCTU
000CHOBBIBAaTh  TOJIOXKEHHUS
npeIMeTHOM obnactu
3HAHWUS;

pa3pabarbIBaTh
MpOTHBOe)OpMaIiOHHBIE
MepOTIpUsITHS Ha
TIpeioTBpalljeHre BpeTHOTO
BJIMSIHUSI TOPHBIX paboT Ha
TOpHBIE BBIPAOOTKH, MacCHB
TOPHBIX [T0POJ] ¥ 3eMHYO

TIOBEPXHOCTHU
BJIA/IETh HaBbIKAMU W MeToAuKaMu | OlIeHUTb 3HAUMMOCTD U TIPAKTHUECKYHO

0600111eHusT pe3y/bTaToB | IPUTOAHOCTD TOJTyUYeHHBIX Pe3y/IbTaToB IO

pelleHus; criocobamu | OCHOBHBIM METO/IKaM OTIpe/ie/IeHusT

OLIeHMBAHMsl 3HAUMMOCTH U | COCTOSIHUSI 3eMHOW ITOBEPXHOCTH, MacCHUBa
MPaKTUYeCKOM TPUTOJHOCTH | TOPHBIX ITOPOJ, TOPHO-TEXHUYECKUX CUCTEM.
MIOJIyYeHHBIX  pe3yJ/bTaToB,

Pa3/TUYHBIMU criocobamu
TPOTHBO/ie()OpPMaIIMOHHBIX
MepONpUSTUN

0) ITopsajgok NpoBeieHHsI MPOMEKYTOYHONM aTTeCTaLlMH, MOKa3aTe/ Il U KPUTEPUH
OLICHUBAHMS:

CornmacHo yuyeOHOMy TUlaHy T[I0 [AWCLUIUIMHE «YTIpaBjieHWe TeoMeXaHuueCKUMU
riporieccamMm» TpelyCMOTPeHa TIPOMe)KyTOuUHasi aTTecTalvst B popme 3K3ameHa U 3aueta. st
ero Moy4eHus1 He0OX0IUMO MOATOTOBUTL OTUET C MPABU/ILHO BBITIOJTHEHHBIMU MPAKTUUECKUMU
paboTamm.

KpuTepuu o1leHKM MpU NIPOBeIeHUH 3aueTa:

— Ha OIEHKY «3auTeHO0» — OOyYaroluiics [[eMOHCTPUPYeT [OCTaTOYHBLIM YDOBEHb
chOopMHPOBAaHHOCTU KOMITIETEHIIWA, Ha BOIPOCHI Mperio/iaBaTesisi B paMKax M3y4eHHOTro Kypca
JlaeT TpaBUIbHBbIE OTBETBI, MOXKET I0MYyCKAaTh HETOYHOCTH, 3aTPYJHEHHs, HO B 1eJIOM 3HaHUS,
yMeHUs] U HaBBIKM COTJIaCHO M3y4yaeMbIM KOMIIETEHIIUSIM YCBOEHBI; Ha 3aueTHOe 3aHsITHe
TIpe/ICTaB/ieH OTUeT C TIPaBUJ/IbHO BHITIOJTHEHHBIMU MPaKTHUECKUMH paboTaMu 110 AUCLUTTHHE;

— Ha OIIEHKY «He 3a4YTe€HO» — pe3y/ibTaT 00yueHWs He JOCTHTHYT, OOydaromuics He
MOJKeT T0Ka3aTh 3HaHWs Ha YPOBHE BOCIIPOW3BeJleHUsI U 00ObsiCHeHHs WH(POPMALIMY, He MOXKeT
MoKa3aTh WHTeJJIeKTya/bHble HaBBIKW peIlleHHs TPOCThIX 3aZiau, OTYeT He TpefCTaB/ieH C
BBITO/IHEHHBIMH MPAKTUYECKUMU Pab0TaMH T10 JUCLIUTIIHE.

IToka3aTe/nu U KPUTEPUH OLIeHNBAHUA YK3aMeHa:

— Ha OLEHKY «0T/HYHO» (5 6annoB) — oOyuaromiuiicss AeMOHCTPUPYET BBICOKHI YpPOBEHb
cOpMUPOBAHHOCTH KOMITETEHI[MI, BCECTOPOHHee, CUCTEMaTHueckoe U TyOOKoe 3HaHUe
yueOHOro MaTepuasia, CBOOOJHO BBITIOJIHSIET TIPAKTHYeCKWe 3aZlaHusi, CBOOO/IHO OrepupyeT
3HaHUSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLIMsX TIOBBIIIIEHHOMN C/I0KHOCTHU.

— Ha OLIEHKy «xopomo» (4 0amta) — oOyuaromuiics JeMOHCTPUPYeT CpeJHUM ypOBeHb
chOpMHPOBAaHHOCTU KOMIIETEHIIM: OCHOBHbIE 3HAHUS, YMEHUs OCBOEHbI, HO [IOMYCKalTCs
He3HauuTe/lbHble OIIMOKM, HETOYHOCTH, 3aTPyJHEHWs TP aHAJIUTUYeCKUX Orleparusx,
repeHoce 3HaHUM U yMeHUM Ha HOBbIe, HeCTaH/ApPTHbIE CUTYALIUH.

— Ha OLIEHKY «yAOBJIETBOPUTE/NBHO» (3 Oasia) — 00yuaromuiicsi eMOHCTPUPYeT MOPOTOBbBIN
ypOBeHb C(POPMUPOBAHHOCTH KOMIIETEHLIUM: B X0/ie KOHTPOIbHBIX MepOTPUSTHI [JOMYyCKaIOTCS
OIMOKY, TIPOSIB/ISIETCSI OTCYTCTBHE OT/e/bHbIX 3HaHWM, yMeHWUM, HaBBIKOB, OOYYarOL[UMCS



WCTIBITHIBAET 3HAUMTe/IbHbIe 3aTPYJHEHUsl TPU OTIepPUPOBAHMH 3HAHUSIMU U YMEHHUSIMU TIPU UX
TepeHoce Ha HOBbIE CUTYaL[UH.
— Ha OILIeHKY «Hey/O0BJIeTBOPUTETBHO» (2 Oassa) — 00yJarouiicss JeMOHCTPUPYeT 3HaHUs He
Gomee 20% TeopeTHYECKOrOo MaTepuana, [OIyCKaeT CyIeCTBEHHbIe OIIMOKH, He MOKeT
T0Ka3aTh WHTe/UIeKTya/ibHble HaBbIKM pellleHusi MPOCThIX 3a/au.
— Ha OILIEHKY «HeyAOBJ/IeTBOpPHUTeabHO» (1 Oann) — oOyyaromuiicss He MOXKeT T0Ka3aTh 3HaHUS
Ha ypOBHe BOCIpPOW3BeJeHUss U O0O0BsICHeHWss UWHQOpPMAaLMK, He MOXKeT [I0Ka3aThb
VHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

IlepeueHb mem 0151 Kypcoeoz20 npoeKkma

Tema p7 KypcoBOro TIPOEKTHMPOBaHUS oOfiHAa: «Bbibop cucrembl pa3paboTku u
000CHOBaHHe TlapaMeTPOB ee KOHCTPYKTMBHBIX 3/IeMEeHTOB, obecrieunBaroiux Oe3oracHoe
He/IpOIo/ib30BaHKe», HO pa3Hble BApMAHThI C UCXOJHBIMU T'OPHO-T€0IOTMYeCKUMH YCI0BUSIMU
pa3paboTKu U (HY3UKO-MeXaHUUeCKUMU CBOMCTBAaMU MOPHBIX TTOPOJ, U DY/,

MemooduuecKkue ykazaHus 011 no020moeku (pacuema) Kypcoeozo npoekma

KypcoBotii MpoeKT BBIMOJHIETCS KaXK/JbIM CTYI€HTOM CIieljianu3alun «Mapkiieiepckoe
JleJI0» TI0 WH/IMBU/IyaTlbHOMY 3aIaHUI0 B COOTBETCTBUHU C YUeOHBIM TJIAHOM TIPH KOHCY/IbTal[n
riperio/iaBaTesisi, BeAyIlero JeK[MOHHble U TIpaKTUYecKue 3aHsITUs 10 JUCLIMIUIMHE.
3akoHuYeHHass paboTa cJaércs /i1 TIPOBEPKM DPYKOBOAWTENIO W 3allUIIAeTCs CTY/eHTOM B
TIPUCYTCTBUM KOMHUCCUU U3 UIeHOB Kadephl.

KypcoBoii mpoeKT cocTOUT U3 rpaprueckoii YacTh ¥ paCYEéTHO-TIOSICHUTETbHOM 3alUCKU.

PacuéTHo-TIosiCHUTeIbHAsT  3allMCKa [IO/DKHA BK/IOYaTb HeoOXOAuWMble KpaTKue U
KOHKpETHbIe OINMCaHus M pacuétel. OOBéM 3arucku - 25-30 c. meyaTHoro tekcra. V3nokeHue
3aMuCcKU KpaTKoe U sicHoe. Ha mepBoii cTpaHuile 3aruvchbiBaeTcsi uH(GOpMalUs € 3alaHueM Ha
KypPCOBOM TIPDOEKT, a Ha MOC/JIe[HeN - MPUBOJAUTCS CIMUCOK HWCIO/Jb30BAaHHOM JUTEpaTyphbl, Ha
KOTODYIO CjleflaHbl CCBUIKM B TeKCTe, CTaBUTCsS TIOAMMCh CTyAeHTa C JIaTod OKOHUYaHHs
npoekThpoBaHus. Ha mucre BatmMaHa (popmaTta Al 1oKasblBatOTCSl OCHOBHbIE T@XHOJIOTMUECKHe
peliieHus], TIPUHSThIE B TIPOEKTe.

Jlroboe perieHWe, TPUHUMAEMOe CTY/I€HTOM, /IO/DKHO ObITb 0O0CHOBAaHO TEXHHUECKH, a
npu  HeoOXOAMMOCTH W SKOHOMHUECKHM CO CCbUIKOM Ha TMPaKTUKy TOPHOJ00BIBAOIINX
NIpeJIIPUATAN WU Ha JIUTepaTyPHbINA UCTOYHHUK.

KypcoBo#i poeKT 1Mo JUCLUMIUIMHE «YTIpaB/ieHle COCTOSIHMeM MaccHBa» INpeflycMaTpuBaeT
000CHOBaHHBINM BBIOOP CHUCTEMbI Pa3pabOTKM yuyacTKa PYy/JHOTO Teja, MapaMeTpbl KOTOPOTO
NpuBeZieHbl B 3a/laHMM  Ha TIPOEKTUPOBaHWe, OfpefesieHde YCTOWUYMBBIX I1apaMeTpOB
KOHCTPYKTHBHBIX 3/IEMEHTOB BbIODaHHOM CHCTEMbI Pa3pabOTKH B 3aBUCHMMOCTH OT MCXOZHOTO
HampspDKeHHO — J1e)OPMUPOBAHHOTO COCTOSIHUSI MacCHBa TOPHBIX TIOPOJ, OTpejie/isieMoro Ha
OCHOBe MCXOJJHbIX [AHHBIX — (PU3MKO-MeXaHWYeCKUX CBOMCTB DyZ M BMeLIAloLUX MOpPOJ M
rapaMeTpoB  3ajieraHusi pYyJHOTO Teja, pa3pabOTKy MepOmnpusiTMid 10 TPOTHO3y U
NpeJyTNpeXX/IeHU0 TOPHbIX YZApoB, U YCTaHOBJIEHHE IapaMeTpOB C/IBWKEHUs Hajleraroiiyx
TOPHBIX TIOPOZ.

KypcoBoti mpoekT BK/ItOYaeT B cebsi criefiyroiiye paszebl:

1. Tipe/iBapyTe/IbHBIN BIOOP KOHKYPUPYIOIIUX CUCTEM pa3paboTKy;

2. OKOHUaTe/lbHBI BBIOOP CHCTEMbl pa3pabOTKM Ha OCHOBE MHWHHMAJIbHBIX
3HauyeHU# MoTeph U pa3ybOXKWBaHUsI PY/Jbl U y/eNbHOT0 00bemMa ToJroTOBUTe/bHO-Hape3HbIX
pabor, c 0bs3aTeIbHBIM TpadUUeCcKUM ee 0TOOPayKeHHEM - CKHU30M;

3. oripejie/ieHe KOHCTPYKTHUBHBIX 3/IEMEHTOB CHCTeMbl pa3pabOTKH, TapamMeTphbl
KOTOPBIX HEoOXOAMMO OIpefeNnuTe C y4eToM o00ecreueHHs YCTOMUMBOTO —COCTOSTHHS
1o;paboTaHHOTO MacCHBa rOPHBIX MOPO/;

4. oripefie/ieHNe  TIpeJie/IbHBIX  TPOJIETOB  OOHAa)KeHWH, MeXIyKaMepHbIX U
MEX/YITaKHBIX LIeIMKOB (TIOTOJIOYMH) B 3aBUCUMOCTM OT yrIjla TMaJieHdsl 3ajexu WU
TIPUMEHSIeMOM CHUCTeMbI pa3paboTK;

5. B 3aBUCUMOCTH OT crioco0a TIO/Jiep>)KaHusi OUMCTHOTO TIPOCTPAHCTBA B
TIPUMEHsIeMO crucTeMe pa3pabOTKM TIPOM3BOJWTCS pacyeT T[apaMeTpPOB KOHCTPYKTHBHBIX
5/IEMEHTOB CHCTeM pa3paboTKy;

6. [l KakoW-7mb0 BbIPaOOTKM TPOU3BOAWTCS pa3paboTKa MepOTpUSATHIA 10
TIPOTHO3Y U MpeAyTPeXXJeHUI0 TOPHBIX y/1apOoB;

7. oripejiesieHHe NapaMeTpOB 30HbI CABW)KEHUSI Hasleratol{X FOPHbIX TIOPOJ,.



IToka3aTenu U KPUTePUH OLleHNBaHUS KYPCOBOI'0 MPOeKTa:

— Ha OLEHKY «oT/M4HO» (5 06annoB) — paboTa BBINOTHEHA B COOTBETCTBHUU C 3aflaHHEM,
oOyuaroIuiics MoKasbiBaeT BLICOKMM YpPOBeHb 3HaHUI He TOJIbKO Ha YPOBHE BOCIIPOU3Be/IeHUs U
00bsicHeHUs: WH(OPMAIMK, HO W WHTe/UIeKTyalbHble HaBBIKM pelleHusi 1pobseM M 3azad,
HaXOXKJeHWsl YHUKaJbHBIX OTBETOB K TIpoOsieMaM, OLIEHKA U BbIHECEHHSI KPUTHUYeCKUX
CY>K[IeHUU;

— Ha OL|eHKy «xopomo» (4 6anna) — pabota BbINO/HEHa B COOTBETCTBHM C 3aflaHUEM,
oOyyarommuiicss TOKa3bIBaeT 3HAHWS He TOJABKO Ha YPOBHE BOCIIPOM3BEJEHHS M OOBSICHEHHS
vHpOpMaLIMK, HO U WHTe/JIeKTya/lbHble HaBbIKM pellieHUss mpobseM U 3a/ad, HaxoAeHHs
YHUKa/IbHBIX OTBETOB K IPob/ieMam;

— Ha OLIeHKY «YyAO0BJ/IETBOPUTE/IbHO» (3 Oana) — paboTa BbINOHEHA B COOTBETCTBUU C
3aflaHreM, OOy4YaroIIWiiCS TOKa3biBaeT 3HAHWS HAa YPOBHE BOCIPOW3BeZeHUs] W OOBsICHEHUs
VMH(pOpMalLM, UHTe/UIeKTyaslbHble HaBbIKU pellleHus TPOCThIX 3a/ay;

— Ha OLIEHKY «Hey/|0BJIeTBOPHUTE/JIBHO» (2 0Oasuia) — 3a/iaHue TIperiofiaBaTessi BBIITOTHEHO
YaCTUUHO, B TpOL[ecce 3alUThl paboThl 00yUarOIUiCs JOMyCKaeT CylljeCTBeHHbIe OLIMOKH, He
MOJKeT MI0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHNs TI0CTaB/IeHHOW 3a/jauM.

— Ha OLIeHKY «Hey/0B/IeTBOpUTeIbHO» (1 Gasin) — 3aZiaHue TiperiojiaBaTesisi BBITIOJTHEHO
YaCTUYHO, OOyUaroIuiiCsi He MOXKeT BOCIPOW3BECTU U OOBSICHUTH COJep)KaHWe, He MOJKeT
M0Ka3aTh MHTeJIJIeKTya/lbHble HaBbIKM pelleHNs T0CTaBJIeHHOU 3a/lauM.



[Ipunosxenve 3
MeTorueckrie peKOMeH/IaluH TI0 BBITIOTHEHUIO U 3alUTe MPAKTHUYeCKNX paboT
[TpakTryeckast pabora
«O11eHKa yCTOMUMBOCTH OOpTa Kapbepa U pa3paboTka
TPOTHBO/Ie()OPMALIMOHHBIX MEPOTIPUSTHI»

I. [1711 3aJaHHOTO OTKOCA MOA0OpaTh TUITBI ITOPO/], KOTOPLIMU OH CJIoXKeH. M3 Tabnury ¢ ¢pusmko-
MeXaHUUeCKUMH XapaKTePUCTHKaMHM BbIOpaTh CIeTUIeHWe, Yrojl BHYTPEHHEro TpPeHus,
TJIOTHOCTD (00beMHBIN BeC), BCe WX MPUBECTH K eJUHbIM eJJUHULIaM u3mepeHust cucteMbl CU.

II. YcpenHenue pu3nKo-MexaHUUECKMX XapaKTepPUCTHK. [1is Opo/ 3aHUMaroLX Haubosbliiee
pacrpocTpaHeHUe B Tejle MacCHBa, WU HaMeHee YCTOWUUBBIX OTpe/esisitoTCs IIMPUHA TTPU3MBI
o6pytenus a (popmysna 10.1)

5.0npege/HTe MHEPHHEY IPHIMEI BOZMOAKHOTO OOpPVILIEHHA:

( (a+e )
28| 1- n:‘rgm‘g| 2% |\-om,
\ -

a= — — =11.2m. (10.1)
fa‘g‘ 455 +1g] i & \E
L 2 . 2

BBICOTA BePTHUKA/IbHOM TpeLuHbI OTpbIBa Hyy (11.2.).

2. BruucaHTe rIyOHHY Mo, Ha KOTOpOoH QOPMHPYIOTCE IUTOMIAMKH CKOJbEKE-
HHA, o opuyme (4.2):

Hog=2Cpcte(d45 — @20 =TT

CorsacHO MeTOJWKH, TIpe/CTaB/leHHOW Ha puc 12, TpOBOAWTCS Haubosee BeposiTHas
KPYTJIOLWIMH/pUUecKasi TIOBEPXHOCTb CKOJIbKEHHSI.
7. IlocTpoeHne TOBEPXHOCTH CKOIBKEHUS MPOU3BOAUTCS B CIEAVIONIEM IIO-

psaKe:

a) OT BepxHell OpPOBKII 4 OTKOCa OTIOKUTE BEIMYNHY a = AB — MIpUHY IpH3-
MBI OOpVIIIEHIIS, BEIUNCIeHHYI0 10 hopmyte (10.1);

6) 13 Touek 4 1 B BepTHKAIBHO OTIOKITE BeTUINHY Hoy, BEIYIICIEHHYIO 10
popmyne (6.3), a u3 Touek A’ u B’ mpoBeanTe IIMHIN oA yriaoMm 45° + ¢, / 2 k ropu-
30HTY J0 mepecedeHus nx B Touke C;

B) u3 Touku M (HIKHSS OpoBKa yCTyIla) mpoBeanTe HampaBiaeHue MN mona yr-
1oM 45°— ¢, / 2 X oTKOCY:

r) u3 Toukn (' BOCCTAaHOBHTE IMEPIEHANKY ISP K HampasiaeHno B'C, a 13 TOUKH
M-x Hﬂl‘[palBJIEHII}O MN no niepeceueHns B Touke O;

1) paauycoM R = OC = OM nposeante ayry okpyxHocTi CM ¢ neHTpoM B
Touke O.

JImana BB' CM aBiseTcs ICKOMOII IOBEPXHOCTBEO CKONIbKeHNd (puc. 12).



Puc. 12. Hocmipoeniie kpyenonuunHOPU4ecKol HOGepXHOCHl CKOTbHCEHUA
8 00HOPOOHOM MACCUGE NTOCKO20 ONIKOCA

[To KOTOpPOU TIPOM3BOUTCS 3aMep JJTUHBI JTMHUW CKOJIbKE€HUS], PACIOIOKEeHHOW B KaXK[[OU W3
pasHoBuzHOCTel mopof. Ilo dopmynam 9.5-9.7 ycpefHSIIOT clierjieHHWe, yroj BHYTPEHHEro
TPeHUs1, IJIOTHOCTB TIOPO[.

BemmuHe! 7, @4 n Cgy 10 HanOoTIee HANPSZKEHHOIT TOBEPXHOCTIL, HE COBIIATA0-
IIIIe ¢ TOBEPXHOCTSIMII OCTIa0JIeHIIS MacCHBa, OIpeIelsIIoTCs KaK CpeIHeB3BelleHHbIe:

Yoo =y b ocpame by dam e b (9.5)

‘cp
™ b3 o2 Y
T = Z g ¢
rgol. tgol,
20, :27, W 8¢, = ZZ? (9.7)

Z}f

: T X
rac ); — IIMOTHOCTE IMOpOoa 1-TO Cl10Ad, M /T, mM; — MOIITHOCTH Imopoma 1-ro CJIod B IIpeae-

(9.6)

JIaX IIPHU3MBI BO3MOKHOTO Oﬁp}’].T_IEHIIH._ M: ]i — OIMHa y49aCTKa IMOBEPXHOCTH CKOJIb-
JKCHIIAL B IIpeJeiiax 1-TO CIIOoA, M @; II C;' — COOTBCTCTBCHHO YI'OJI BHYVIPEHHETO TpPe-

HIIA 1 CUEIUTIEHN] 1-T0 CJI0S; O; — OPHEHTHPOBOYHOE 3HAYEHIIe BeTIYNHBI HOPMallb-
HOTO HaIpsUKEHIM B Mpefeax ydacTKa MOBEePXHOCTH CKOJIBKEHIN, MPOXOIAIIeil o
1-MY CITOIO:

III. [Jna ycpefiHeHHBIX [/ OTKOCa J[JaHHBIX I10 CLEIUIEHWUIO, YIJly BHYTPEHHero TpeHUs,
TUIOTHOCTU TI€PeCUUTHIBAIOT IIIMPUHY MPU3MbI OOPYIIEHUS d, BBICOTY BEPTHUKA/JBLHON TPEL[UHEI
otpeiBa Hg , TIpOBOAAT Haubormee BepPOATHYIO KpPYIJIOLWIMHAPUUECKYI0 TIOBEPXHOCTh
CKOJIbKEeHMUs.

IV. Ouenka ycroitunBocTi 60pTa Kapbepa MPOU3BOJAUTCS METO/[OM anreOpanueckoro CI0KeHust
CHJL.



8. IToBepouHEIIT pacueT YCTOMUMBOCTI OTKOCA IMIPOM3BOINTCS MyTeM CI0KeHIS
11 CpaBHEHIIA CABHITAIOIIIIX CILT 10 HaMOoIIee HaMPsKeHHOIT MTOBEPXHOCTIH (METOI all-
re0paniecKoro CIOKeHIs CIUT) I OMpeelIeHns B Pe3yIbTaTe 3TOTO CPaBHEHIS Jeil-
CTBHUTeTBHOr0 K03 (uIeHTa 3amaca yCTOMYIBOCTH OTKOca. J[efCTBUTENBHBII KO-
3¢ dummeHT 3amaca yCTOMYIHMBOCTI OIpeaeIIeTcs Mo hopMyIe

> P.cosStge, + 3 Cpl,;
n= i = (10.2)

> P sin g,

Fi

rae P, i — BeC 3JIEMCHTAapPHBIX 0JIOKOB, Ha KOTOPBIC pa3aeiricTcAd IIpH3Ma B IIPHIMBIKAIO-
meM K OTKOCY MacclHBe, oI'paHITYICeHHAA Halooee Hﬂl'[pﬂ)KeHHOIU'I ITIOBECPXHOCTBIO, T

P; = a; h;y: & — yroa HakIIOHa 371eMeHTapHOI IUTOIAAKIL, I'Pafl.; /; — IUIomanb OCHO-
BAHIIA 37IeMEHTAaPHEIX GIIOKOB, M ; IIPH pacueTe TOJIIIHEI IPI3MBI MEAKIY OTKOCOM I
HanOosree HAIPSKEHHOIT TOBEPXHOCTHIO IIPHHIIMAeTCs paBHOI 1 M: a;, /1; — pa3Mepsr
>7TeMeHTapHOro GII0Ka, M: Y — IITOTHOCTH MOPOJ, T/M .

OmnpezneneHne COBHTAIONIIX M YASPKHIBAIOMINX CIUT I Ko3(duumeHTa ycToil-
YIIBOCTH IIPOM3BOANTCSA B CIeAVIOIIEM IOPSIKe:

a) mpusmy ABB'M B mpUMBIKarOIIeM K OTKOCY MAaccHBe IIOPO, OTPAaHITYEHHYIO
HanOoIee HaIPS/KEHHOI OBEPXHOCTEIO, pa30eliTe BepTUKAIBHBIMII THHISAMI Ha P
omokoB. [Ipu 3ToM mmupnHy mepBoro (HadmHast OT BepXHell OpoBKM) OI0Ka I yA00-
CTBAa PacueToOB MOKHO IPHHIMATh PABHOI IIIPHHE MPHU3MBI BO3MOKHOIO 00pyIIe-
HI, a ocTaabHBIX — 1020 M (pue. 13):

0) B KaykIoM OJI0Ke B MacIlTade PHUCYHKa ONpefeTnTe a;, h;,, &, I

B) 1o popmyze (6.10) BerumcauTe ko3¢ pUILIIEHT 3armaca yCTOMIIMBOCTI /).

Pacuer cocraBmsromnx BemrdunH B QgopMyle 10.2 pekoMeHIyeTcs MPOI3BO-
IHTH 110 Ta0I. 6.

Ecnm BeramcneHHBIT K03 IIIeHT 3amaca YCTOMYIIBOCTII OTKOCA MeHBIIIe pac-
geTHOro Oojee ueM Ha 5% (Kak, HapmMep, MPH pacdeTe MO BapHaHTy |), TO HeoO-
XOIIMO YMEHBIINTh yT0JI HAaKTOHA YCTYIIa I BHOBB BBIYIICTHTH KOA()(DIIIIEHT 3araca
YCTOMYIIBOCTIL.

Tabmmma 6

Pacuet capuraronmix n yaep;KHBarOIIIX CILT

Ne hy P,cosd, s in S ing

4 F =ah} COS O, 1gQ, ; C0S0,12Q, , C S o, Fsmo,
OI0Ka

[ L=
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v T2=P: sind2
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Puc. 13. Cxema x pacqeniy yemoiiqugocni Memooom
AT2ebPAlHecK020 CTOHCEHUACHUT NO HAUOOTee HANPANCEHHOU NOGEPXHOCHIN!

1. 2. 3, 4 — HOMepa pacueTHBIX OTOKOB: ¢ — pacUeTHBIH YTOI HAKIOHA OTKOCA
II0 VCIOBHAM €r0 YCTOIUHBOCTH

Ecnn Bo BTOpOM ciTy4dae MOIydHIOCh, UTO 7, > 1,2, TO pellleHIe HaXoasIT Me-
TooM rpadraeckoii nHTepnonanun (puc. 14). ITo ocu adcrmice OTKIAABIBAIOT YTOT

OTKOCa « , a IO OCH OPIMHAT — BeIMUINHY K03 QIIneHTa 3amaca yCTOINYNBOCTH 7).
[TocTpons nBe TOUKH — | 11 2 11 COSMIHIB UX MPSIMOIL, TTOTYHIIM Ha OCH a0CIIIICC TOUKY 3,
COOTBETCTBVIONIYIO ICKOMOMY 3HAYEHIIO VIJIa HAaKIOHA YCTOIMYNBOCTI OTKOCA.

1.3 [
1.4
1.3

1R

Tpacu = 1.2
1.1
1.0

Puc. 14. Onpeoeneniie 1ickoM020 V21a OMKOCA Oye,. C VUEHNOM PACHENHO20
Koaghpuyuerma 3anaca yemoirueocni

B 1abn. 1 rnpuBejeHbl 3HAUE€HWA BE/IMUMHBI KOSd)(i)I/IL[I/IeHTa YCTOI\/JI‘II/IBOCTI/I B 3aBHUCHMMOCTH OT
HaJle>)KHOCTHU MCXOAHBIX JaHHBIX.



Taomama 1

PeroMeHTyeMEIE BEeTHIHHE K03 dHIIHeHTa 2amaca YCTOHIHBOCTH 7]
E 33BHCHMOCTH OT HAZeKHOCTH HCXOJHEIX Te0IorHIeCKHX JAHHEIX

CTagHA 0CBOSHHA MEeCTOPOAICHHT — 7
(CTeneHs HANEAHOCTH HCXOTHEY EIE kit K Paboumii Tlpmaetnanne
i {(cpoK cToAHHA Gopr
= 10 nert)
IlpH TpeITHHOBATEIN, TEK-
[IpoexTHpoBaHHe (@0 JAHHEM 1.5 =14 TOHHHECKHX HapyIICHHBIN
OVpeHHA CEBAXHHH METOJ0OM BMETIAROITIY [IOPOIAN
AHATIOTHI) 13 9 Tlpu  cmademx mecuaHO-
' o THHHCTEIX PAZHOCTIX
JKCIUTYaTamHd ([0 JAHHEIM
HIy9eHHA MACCHBA IOPOX B 13 .12
ODHAKEHHIX H aHATHIY Ie- ;
(popMaITHi)
JImrEETaOEd  (DOCTAHOBEA
DbopTa B mpenelEHOE IIOJO-
HEHHE [0 JAHHEIM JIIHTENE- 12 =12

HEIX HHCTPYMEHTAIBHEIN Ha-
OmomeHWHA 33 COCTOAHHEM
OTKOCOE)

Ecim claramnEe oTKOC NDOPOIE! IPeIcTABIeHEl ITTHHHCTEIME PAZHOCTAMH H 33
HCXOJHEIE XAPAKTePHCTHEH [IPOTHOCTH B PacYeTaX NPHHAMAETCH IPeIe oMy IecTH
3THX MOPoL. TO K03 HIIHEHT 3aMaca MOKET OBITE IPHHAT PABHEIM eqHHHLIE (77 = 1).

ObecnedenHe VCTOHIHECCTH OOPTOE C PAXTHMHEIME Ko3QHIHERTaMH 3amaca
MOHOCTRE) HE HCKIHOYAeT JedopMHpPOBAHHE MPHOOPTOBOIO MACCHBA, TAK KAK IIepe-
pacnpedeleHHe HANPAECHHA NPH NPOBeIeHHH BEIPAOOTOK BEIZEIBAST JeOpMAITHH
MOPOJ, HO IPH 3TOM OHH HE JOCTHTAIOT KPHTHYECKHX BEIHYHH. JTO HeoOXOJHMO
VIHTHIBATE B TeX CTyYAAX, KOTJA B HENOCPEICTEEHHOH OMHIOCTH 0T OOpTAa HAXOIAT-
cf OXpaHAeMble OOBEKTHl BEICOKOH KaTeropHH. OpHEHTHPOBOYHEIE BeIHYHHEL OHH-
maeMeIX dedOopMalHi NpH pazmH<HEX KoadHIHeHTaX 3amaca YCTOHYHBOCTH [IpH-

BETNEHEI B Taba 2.




Tatmma 2

[TporHO3HpyeMEle JedopMalHH NPHGOPTOBOTO MACCHBA

Hoaimsce CocTosHHe 32MHOH NDOBEPXHOCTH B IpeIe
3amaca yCTod- : = 3
J TIaX MIPH3ME] BOIMOAHOIO 00pyIneHH Tipmscarme
SHBOCTH 7]
[TpEGOPTOREIH MACCHE HCORITEIEAST Ope- | BenmmumEa medopMamHi
13 HMYIIECTEEHHO YIOPYTHE Ae(OpMalHH, OT- | HAXOOHTCA B Ipeleiax
i HOCHTENBHEIE TOPHIOHTATEHEIE IedopMa- | TOYHOCTH Maprmefmep-
IIHH He npesmaT 1 — 10 7 CEHX H3IMECPeHHH
[lospnAEoTCA TpeIUHHEI, OOIDHE CMEMIeHHA
[IOBEPXHOCTH MpPHOOPTOBRIX MACCHECE IIPH Caa
_ MEIIEHHA, 3aTyXAaH-
<1312 BEICOTe Oopra bomee 100 M gocrsrator 200— :;z 'HEHHT}
300 »pa. OTHOCHTENEHBIE TOPHIOHTATEHEIE G G
TethopMaIHe MOIVT JOCTHTATE (2-5) 10~
[losenaroTcAd 3aKOMEL, TOPHI0HTATEHEIE | JledopMalHH —OpeHMYy-
<12-1.1 medopMAIHE MOTYT JocTHrath 30-10°, a | mecTeeEmo  3aTyxaror
O0DITHE BETHIHHEL cMemmeHHH — 1. 5—2 M EO BpeMEHH

Tpumeyarue. IIpH KpyToM 3aMTeTaHHH TOPHEX nopod (f = 507) B cTOHCTOM MACCHBE
IHATHTENEHEE NedOpMATHE MOBEPXHOCTH B Mpelenax MpH3IMElI BOIMOMEHOIO ODpYIIeHHST
HeHZ0e#HE H OpH 1 = 1.3, x0T obag veToEYHEOCTE O0SCTIeTHEAeTCA, CMelleHHT IIpH-
OOpPTOBOIO MACCHEA, NpeJIecTEYIOIHE OOpPVIIEHHID DOPTOB INIVDOKHX pa3pe3oB, MOTYT
IOCTHTHYTH BECEMA 3HATHTETRHEIX BeTHIHH mopamka 5>—10 v

Ing ompeaeneHHR MpelelbHEIX MapaMeTPOB VCTYIOB BEIHIHHA Ko3dhH-
OHEHTa 3aMaca YCTOHYHBOCTH AOIEHA COCTABIATH He MeHee 1.5 Tak Kak B 3TOM
COyHae HaHOOMee HampAXCHHAS MOBEPXHOCTH CEONBACHHA NPakTHYECKH NOIHO-
CTBI0 PACTIOIATASTCHA B 30HE BIHAHHA MIPOLECCOB BEIBETPHEAHHA, Pa3yIUIOTHEHHA H
OVpPOB3PEIBHELX padoT, IPOBOIHMELX B paspese.

V. Pa3paboTKa MepoIpusaTHi 10 MpeAynpexaeHnto nedopmanuii. Ha ocHoBe rpopaboTaHHOTO
JIeKIIMOHHOTO MaTtepuana 1o TeMe «CriocoObl yKperuieHus MaCCUBOB TOpHbIX mopozy» ([1], cTp.
151-190; [2] cTp. 249-334) pa3paboTath 1-2 BapuaHTa MepOIIPUSTHSI.



BBEJEHUE

Ienb ducyunauHbl — cHOPMHUPOBATE y CTYJEHTOB 3HAHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI TeOMeXaHUUYeCKHX TMPOLIeCCOB B MAaCCUBAX T'OPHBIX MOPO/, .

3adauu ducyunauHbl — HAyYUTh CTYZAEHTOB 3KCIIePUMeHTa/IbHO OTpeJie/iiTh MeXaHUuecKue
CBOWCTBA TOPHBIX TOPOJl, MOZEIUPOBATh W TPOrHO3UPOBaTh reoMexaHW4yecKue TpOoLecChl B
MacCHBaX TOPHBIX TOPOJ, OLEHWBaTh COCTOSIHHE TOPHBIX BBIPAOOTOK M [JPYTUX 3/IEMEHTOB
cucTeM pa3pabOTKU MeCTOPOXKJeHUM TI0/1e3HbIX NCKOTIaeMbIX.

B pe3synbrare wu3yueHWsi Kypca CTY[€HTbI [IO/DKHBI TPUOOpecTd 3HaHUS )
reoMexaHMUeCKMX TIpolleccaX, pa3BUBAKOIIMXCS B MaCCHUBaX TOPHBIX TIOPOJ, TIOMYYUTh
Tpe/ICTaB/IeHHs O MeTo/axX Ompe/ie/ieHss TapaMeTpoB 37IeMEHTOB CHCTeM Ppa3paboTKH,
obecrieunBarolMx Oe3onacHble ycaoBUs paboT, a Tak)ke O MeToaX KOHTPOJISi COCTOSIHUS TIOPO/,
Tpy pa3paboTKe MeCTOPOXK/|eHNH TT0/Ie3HBIX MCKOTIaeMbIX T10/[36MHBIM CTIOCOO0M.

[TpuobpeTeHHble 3HAHUS [JOJDKHBI MCIO/Ib30BaThCS TIPYU U3YUYeHWUH [IPYTHUX CreldanabHbIX
JUCLIMIUIVH, @ TaKXe MPU KypPCOBOM U JUIJIOMHOM ITPOEKTUPOBAHKHU.



JIabopaTopHasi pa6ora Ne 1

Pacuer mnapamMeTpoB TmoJiell CTaTHYeCKUX HANpPsDKeHUH BOKPYr OJUHOYHBIX
BBIPA00OTOK M MOCTpoeHHe rPa)uKOB HaNpPsHKeHUH

Heobxoaumoe ob6opyzoBaHMe: KanbKy/aTOp, JIMHeHKa, [UPKY/b, MUIIMMETPOBKA [ist
MOCTPO€eHHs1 rpaKoB, KapaHjarll.

3aganue

Paccuurate mapameTpbl TOJII YNPYTMX CTaTUUYECKUX HAMNpsUKEHUM BOKPYT KpPYTrOBOTO
TIOTIEPeYHOT0 CeueHHsi BePTUKAIbHOW M TOPWU30HTAIbHOW BBIPDAOOTKH PaguycoM d = 3 M |
MIOCTPOUTD rpadMKK HANpsKeHUH 1o HarnpasaeHusm 0 = 0 u 6 = 90°.

KoMIIOHeHTHI TO/sT CTaTUUeCKUX HamNpsDKeHWH BOKPYT KPYTOBOTO CeueHHsi BBIPAOOTOK
(cucTemMa KOOpAMHAT — TIOMsIpHasi, OChb Z COOTBETCTBYeT TPOJOJbHON OCU BbIPAOOTKH)
BBIP&KAIOTCS CJIEAYIOLMMY COOTHOLLIEHUSIMHU:

17151 BepTUKanbHOW BBIPAOOTKHM:

0= (1 -a/r*) {(o3 + 1)/ + [(03 — 61)/2] (1 — 3 @*/r*) cos 20}

0o = [(03 + 01)/12] (1 + @*/r*) = [(03— 01)/2] (1 + 3 a*/r*) cos 20 (1)
To=—[(03—01)/2] (1 + 2 @* /r* = 3 a*/r") sin 20

O; = Oy,

r/ie 01, Oz, O3 — KOMIIOHEHTHI TeH30Pa HaMpPsDKeHUH B HETPOHYTOM MaCCHUBe:
03 — 110 HanpasieHuo 0 = 0° ceuenus,

01 — 110 HanpasieHuro 0 = 90° ceuenwusl,

02 — BJI0/Ib TIPOIO/ILHOM OCH BBHIPAOOTKM;

a — paJiyC ceueHust BLIpabOTKY;

z, 1, 0 — Tekyie cepruyeckre KOOpAUHATEI.






151 rOpr30HTA/ILHOM BBIPAOOTKU:

o, = (1 -a*/r’) {(o3 + 61)/2 + [(03 — 01)/2] (1 — 3 a*/r*) cos 20}
0o =[(03 + 01)12]1 (1 + @® /r*) = [(03 — 01)/2] (1 + 3 a*/r*) cos 20 (2)
To=—[(03—01)/2] (1 + 2 @® /r¥ = 3 a*/r*) sin 20
0, =V (O + Op),
rfie 01, O3 02 = V(01+03) — KOMIIOHEHTHI TeH30pa HanpsKeHUH
B HETPOHYTOM MacCHBe:
O3 — BepTHKa/IbHOe HarpsbKeHue,
O, — HarpsbKeHHe BJI0/Tb TPOZI0IbHOM 0CH BIPaOOTKY;
01 — TOPU30HTA/IbHOE HaTIPsDKeHUE;
a — paguyc cedyeHus BbIpAaOOTKY;
z, 1, 0 — Tekyuue cheprueckrie KOOPAUHATHI.
v — KoadduiyeHT nornepeuHbix Aedopmaiiuii (ITyaccoHa) ropos BMelljatoIiero MacCc1Ba.

1. BepTuKabHasi BBIPa00TKa
a) EctecTBeHHOe 10/1e HANpsDKeHUH — 2pagumayuoHHoe.

J’ld’ 4

S

/?\'jli

B sTom cnyuae o3 = 01 = AyH; 0, =YyH,
rae H — rnybuHa paccMaTprBaeMoro ceueHusi OT JHEBHOM TTOBePXHOCTH;
Y — 00beMHBII BeC TOpo/], BMEII[Al0IIero MacCHBa.
A - ko3 duieHT 6GOKOBOTO OTIOPa,
r=vI(1-v),
rae v — Ko3¢duiuyeHT monepeuHbix Aedopmaumii (ITyaccoHa) mopoj BMelljarolijero
MaccuBa.

CHauasla HeoOXOAWMO BBIUMC/IUTE O3 = O = AyYH, 3atem mo c¢opmysnam (1) Haiftu
HaTIPSDKeHUsT O, Oy, Op, Trp B 0071acTH 0 r = 2a c marom 0.1a, ganee — go 5a c marom 0.5a u
MOCTPOUTH T'paUKU HarpPsHKeHUH.



6) EcTtecTBeHHOe moJie HaHPSDKEHI/Iﬁ — 2pasumayuoOHHO-MEeKMOHuU4YecKoe.

0> = YH, HarpaB/ieHO BePTUKa/IbHO;
03 = nyH u gelictyer 1o Hanpasienuro 0 = 0°;
01 = AyH u pieiicTByer 1o Harpasjenuto 6 = 90°.
ITo popmysiam (2) BBIYMCIUTE HAMPSDKEHUs O, O, Oy, Trp B 00/1aCTH [0
r = 2a c warom 0.1a, panee — 1o 5a c marom 0.5a ¥ MOCTPOXTH rpahKy HapsHKEHUH.

2. T'opu3oHTa/IbHAsA BHIPAbOTKa

a) EcrecTBeHHOe noJ1e HaNpsDKeHUH — 2pasumayuoHHoe.

B sTomM ciyuae o3 =yH, HampaB/ieHO BepTHKa/lbHO, O;=AyH, HampaBieHo M0
Hanpas/eduro 0 = 90° (cTeHka); o, =v (03 + O1), HaNPaB/IEHO B/0/Ib BLIPAOOTKH.

B ¢opmynax: H — riybuHa IjeHTpa CeueHHsI TOPU30HTA/IbHOW BBIPAOOTKH OT [JHEBHOM
TIOBEPXHOCTH; y — 00BEMHBINM BeC MOPO/; BMEIIAOIIEro MacCuBa; A - KO3(hGhUIMeHT GOKOBOTO
oTriopa BblYMC/sieTcs: TI0 gopmyse A = V/(1 — v), tage v — KO3(pQULIMEHT TMonepeyHbix
nedopmariuii (ITyaccoHa) mopo/, BMelllaroiiero MacCuaa.

CHauana BbIuMCInTh 03 = YH; 01 = AyH u 0, = v (03 + 01), 3aTeM 1o ¢popmynam (2) HailTh
HaTPSDKeHUs1 O,, Oy, Op, Trp B 001acTu Ao r = 2a c marom 0.1a, ganee — g0 5a c marom 0.5a u
MOCTPOUTD IpadMKy HATPsDKeHUIA.

6) EcTecTBeHHOe 110J1€ HATIPSDKEHU — 2pasumayuoHHO-MeKMmMoHu4ecKoe.

O3 = YH, HaripaB/ieHO BepPTHKa/IbHO;



01 = nyH u gefictByer 1o Hanpasjieduo 0 = 90°;
0, =v (03 + O1) ¥ IeHCTBYeT B[0/Ib BBIPAOOTKHU.

CHauasia BBIUUC/IUTD

03 = YH; 01 = nyH u 0, =v (03 + 01), 3aTeM 1o opmyJiaM (2) BbIUMCUTb HAMPSDKEHUS Oy,
Or, Oo, Tro B 00s1acT 10 r = 2a c marom 0.1a, fanee — 1o 5a c marom 0.5a 1 TOCTPOUTH rpapuKu
HaTpsKEeHUH.

VcxopiHble JaHHbBIe [I/Isi paCUeTOB HAMpsDKEHHWH COOTBETCTBEHHO BapyaHTaM TPHBE/IEHBI B
Tabnwie:

No BapuaHTa H,™m Y, T/M® v 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

JIaGopaTopHas padota Ne 2
PacueTr mapaMeTpoB 30H pa3pyLIeHH MOPOJ BOKPYT 0JHHOYHBIX BHIPa00TOK

HeobxomymMoe o0opyzioBaHHe: KalbKy/sSTOp, JMHEHKA; LUPKY/b, MIITAMETPOBKA IS
TIOCTpOeHUst rpadHKOB; KapaH/alll.

3aganue

PaccuuTath mMapaMeTpbl 30H paspylleHWi TIOpOoJ, BOKPYT BepPTHUKaIbHOM U
TOPU30HTA/ILHON BBIPAGOTKH KPYrOBOrO TOMEPEYHOro CeueHus 1o HarpasieHusm 6 = 0° u 6 =
90°, HaHeCTH 30HbI pa3pyLIeHUH Ha rpadMKU HalPsHKEHUH.

30HBI paspylleHHsi OT PACTATMBAIOLIMX HANPSDKeHUH OTOXJECTB/SIOTCS C 00JacTsMU
JIleVMiCTBUSI paCTATMBAIOIIMX HaNpsUKeHWM, T. e. Mpefiesl NMPOYHOCTH TOpOJ, B MacCuBe IpU
pacTsLKeHUM PUHYMaeM paBHbIM HYJIIO.

6)
7" (%
ol 711 és
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Puc. PacripesienieHrie HarpspkeHHi BOKPYT TODHOM BbIpaOOTKW: a — BepTHKa/IbHOM; O -
rOPH30HTATbHOM

30HBI BO3MOKHOI'O CKOJIa orpenesaroTCAd BbIpAXKEHUAMUA:

(0o — O1)/2 cos 20t (tg 2011 — tgm) > [Trp] + (00 + O1)/2 tEPrp,



(0o — 0,)/2 cos 20, (tg 20 — t8Prp) > [Trp] + (Oo + 0,)/2 tZPrp,
(0,—0:)/2 cos 203 (tg 203 — tgpmp) > [Tl + (0, — G1)/2 tEPrp,

rje Op, O;, Or — BeJIMUMHBI [7IaBHbIX HaMpsDKEeHUM;

[Twpl, ¢rp — CLIETTIEHWE M yTOJ1 BHYTPEHHErO TPEHHS M0 MOBEPXHOCTSIM HEOJHOPOJHOCTH, B
YaCTHOCTH, 10 eCTeCTBEHHbIM TPeLHaM;

O, O, O3 — YIJbl OpPUEHTaLMM IOBEPXHOCTeH HEeOJHOPOJHOCTU IO OTHOLIEHWIO K
MeHbLIeMY U3 I7IaBHbIX HalpsDKEeHU.

BenvuuHbl HanpspKeHUH PUHUMAIOTCS U3 jlabopaTopHO# paboTel Nel 11 BepTUKAIBHOMN
Y TOPU30HTA/JILHOW BHIPAOOTKU TIPY TPABUTALJMOHHOM M TPaBUTAL[MOHHO-TEKTOHUYECKOM I10Jie
€CTeCTBEHHBIX HalPsUKEeHUM.

3HaueHUs CLEIUIeHUs] W yrja BHYTPEHHEro TPeHHsl I10 IOBePXHOCTSIM CTPYKTYPHBIX
HEOZIHOPOHOCTe! TPUHUMAIOTCA PaBHBIMU COOTBETCTBEHHO [T,] = 5 Kr/cM® u ¢, = 30%
3HAUEHUS O = Oz = O3 = TT/4 + /2.

30HBI BO3MOJXKHBIX BBLIBA/IOB oripeaesaroTCA obacTamu MacCCuBd, rje OAHOBPEMEHHO
peaIn3yroTCA JBa HEPABEHCTBA U3 HPHBE,QEHHOﬁ BbIIIE€ CUCTEMBI HEDABEHCTB.

JIabopaTopHasi pabota Ne 3

Pacuer mapaMeTpoB mnpeje/bHbIX O0Ha)XKEHHH B YC/JOBHSIX MAaCCHMBOB CKa/IbHBIX
MOpoJA ¥ 000CHOBaHMe Pa3MepPoOB OUHCTHBIX KaMep

Heobxoaumoe ob6opynoBaHMe: KanbKy/aTOp, JIMHeHKa, [UPKY/b, MUIIMMETPOBKA [ist
MOCTPOeHHs1 rpaKoB, KapaHjarll.

3aganue

PaccuuTath mapameTpbl TIpefieflbHbIX OOHa)KeHWH TOpOJ B KpPOBJIe TOPU3OHTAIbHOU
Kamephl TPSIMOYTOJILHOTO TIOTIePeYHOr0 CedeHHs, Ha riaybuHe H, cocTaBUTh Tabmuiy
000CHOBATh ONTUMa/IbHbIE pa3Mepbl OUMCTHBIX Kamep.

[TapameTphl Tipe/ie/ibHBIX OOHAXKEeHHUH OTpe/esitOTCS U3 BhIPayKeHHsI:

y/(2 fo P) = 1/a + 1/b, @))

r/le a u b — norepeyHble pa3Mepbl BO3MOKHBIX BHIBAJIOB UM 0OpyIlleHHi (B TiaHe);
P — pacriop cTpyKTypHBIX GJIOKOB;

fo — KO3 GULIMEHT TPeHHsI TI0 TIOBEPXHOCTSAM CTPYKTYPHBIX HEOJHOPOJHOCTEH,
Y — 00beMHBII Bec Topo/I,.

Bemuuny P crnepyet npussate paBHOM 0.21yH, KO3(GULIMEHT TpeHHUsI MO MOBEPXHOCTAM
CTPYKTYPHBIX HEOIHOPOJHOCTEH MPUHATH PaBHBIM f, = 0.2.

VcxoaHble ZaHHbBIE A/ pacueTa TapaMeTpOB Tpe/ie/TbHbIX O0OHa)KeHW COOTBETCTBEHHO
BapWaHTaM NPUBE/IeHbI B Tab/HIIe:

Ne BapuaHTa H, m Y, T/M*
1 100 2.55
2 200 2.65
3 300 2.75
4 400 2.85
5 500 2.95




[TapameTpel @ U b yCcTaHOBUTHL MeTOZOM TOA0OOpa, OMpe/eNnyB CHauasa IpeZebHbIe

3HayeHus1, MPUHUMAsI TIoOUepeIHO KaXK/[0e U3 HUX PaBHbIM OeCKOHeUHOCTH
[To pe3ysibTaTaM BBIUMCIIEHUM COCTABUTH TaO/MLLY:

b

o0

a
0

PaBMepr OUYHMCTHBIX KaMeDp I10 MPOCTUPAHHUIO U BKPECT ITIPOCTHPAHUSA BLI6I/IpaI-OTC$I Hncxons

U3 JaHHBIX TaOJIMIIBL.
JIabopaTopHasi padoTa Ne 4

Onpe/enieHue 30HbI BJMSAHUS BbIPaOOTKH

HeobxomymMoe obopyzioBaHHe: KalbKy/SITOp, JUHEWKa, LWPKY/b, MWUIAMETPOBKA IS

rocTpoeHust rpaMKoB, KapaH/alll.

3agaHue
MpU  [IOMyCTUMOM TIOTPEITHOCTU A OTK/IOHEeHUs!

Ornipefie/iiTh 30HY BAUSHUS I
~ 0 o
TaHr'eHLMaIbHBIX HallpsDKeHUM O, OT HauaJbHOTO MOJIsl HarpsbkeHus 0y paBHOU 10 %.

Pernenue:

1) B ruapocTaTHyeckoM roJie HampspkeHusi, T.e. A =1.

YcnoBue Ha I'paHUlle 30HBI B/IUAHUA Bblpa6OTKH 3alIMIIEeTCA B BU/e:

(1)

Og— 0y _
yH
HarpspkeHusi B MacCHBe C BBIPAOOTKOM OIMUCHIBAOTCS BLIDAYKEHHEM
2 4 2
r - r r
o,=yH| A 1-Lo e 124 370410 ) 050,
2 r 2 r r
1+A [ o) 1=A[, T
0,=yH|—=|1+— |——=|1+3 -5 |cos26), )
2 r 2 r
4 2
— r, r
ro=yHI=A 13 —+—5 [sin26.
2 r'or
rae I' - TeKyLLIUA paguyc;
A- k03 dureHT 60KOBOTo OTIIOpA.

2
h

0
npu A=1: o,=y H >
r
HauasibHoe 11071e HanpspKeHHUi:

o'=0y=yH

[TopcTaBss nosyueHHble BhIpakeHUs 0, U 04 B (1) nmosmyunm:



2
o _

=A
R,

rae Ry=r

r r
Otcroza RA:TOA W Rﬂ=ﬁ= 3,161,

1 H

Puc. Cxema K orpe/ie/IeHU0 TPAHULIbI 30HbI BIIMSIHUS BIPAOOTKHU.
2) B HepaBHOKOMIIOHEHTHOM I10Jie HaYa/IbHBIX HaMpsKeHuH . A <1,

Wcnone3ys Beipaxkenus (1), (2) u

0,+0,|+10,25

2
0,=0,5 0,—0,[+1,

0,=0,5(0,+0,|-10,25(0,~a [+,
21,
tg20=——""
0,—0,

M0 aHajiorThd C 1)  OMNpeAe/NUTh TPAHULy 30HBI BJMSHHS BBIPAOOTKA C [IOMyCKaeMOH
norpertHoCcTbi0 A=N %, A=0,3 B Toukax 0=0°u 6=90°, rge N —(HOMep BapHaHTa.
JIaGopaTopHas pa6orta Ne 5
Omnpe/ie/ieHne nepeMelieHHsi KOHTypa CedeHHsi CTBOJIa

Heob6xoaumoe 060pyjoBaHue: KaIbKYIATODP, PYYKa, TeTPab JJIs 3aITUCeH.
3aganue

OHPEAEIII/ITL rnepemeleHre KOHTypa CeUeHHdA BePpTUKA/IbHOI'O CTBOJIA paryCOM r =3M Ha

riybuHe H=60 M B M/IOTHBIX I/IMHAX. VcxopHele faHHble: MoAy/ab yrpyroctd E=300 Mlla,
ko3 duruent ITyacconav = 0,4, 06beMHbIi Bec riopog, y=0,021MH/m.

Pemenue

KoMroHeHTbI Haua/IbHOTO T0JIs1 HAaNPsPKeHW B MacCUBe Ompeie/isiTcs 1o hopMy/iam:

ol=0)=yH
0,=0,=05=03=AyH

HQPEMELLIEHI/IE KOHTYpd CeueHHs CTBOJIA OIpeesIiatOTCA 10 ¢)OPMYH63



0
o p
u=ro——|1—-—|, 1
26|70 ¢ @)

rge P— (naBnenue, feiicTBytolliee 10 KOHTYPY CceueHUsl BEIPAOOTKH.

B Hammem ciyuae ¢opmyna (1) mpumeT BUA:

P ) %)

_ MNH[
AyH

u=r, e

B ycnoBusix 3agaun P=0.
Mogynb caBura ornpefesnsieTcs 1o popmyiie:

_E
2(1+v]
v paseH 107 Mlla

[TofcTaBnsisi 3HaUEHUs BeJIMUKH B opMyaty (2) monydyaeM

0,84

=3
2x107

=0,0118 M=11,8 mm

Omnpefe/UTh TIOTHOCTH PacTBOpa, KOTOPHIM HEOOXOJUMO 3aKauuBaThb B BepPTHUKA/IbHBIN
CTBOJI, TIPOWZIEHHBIM B TOHKOCJIOUCTOW TBepziou TimHe riayouHort H=50+N, M rge N — HOmep
BapuaHTa, YTOObI He OMYCTUTh TlepeMelljeHUs] CTeHOK CTBOJIa.

JIaGoparTopHas pa6orta Ne 6

Harpy3ka Ha Kpenb rOpU30HTa/IbHBIX BBIPA00TOK

Heob6xoanmoe o6opyioBaHue: KalbKyIATOpP, PyUKa, TeTPaJb [/ 3alHCeit.

JKecTtko - mylacTuueckasi MoJie/ib MacCHMBa UMeeT JiBe 00/1aCTH: y4yacToK, rze AedopMaru
OTCYTCTBYIOT — 1; mactudeckast obsacte — 2. Ilnactrdeckas obsnacte - 2 B mofenudn M.M.

[TpoToabsikoHOBa (TeOpUsi CBOZla) HAXOAUTCS B TIpefesiaX CBoOZa OOpyIleHWss B KpOBJe
BbIpaboTku (puc.1).

Puc. 1. PacyeTHas cxema
K OMpeJie/ieHHI0 Ha Kperb B COOTBETCTBUM C Mofenbio: a — M.M. IIpoTozabsikoHOBa; 6 —
oIy cKarolerocsi ctonba; 1 —xectkasi 006/1acTh; 2 — rylacTuueckast 00/1acThb.



Harpy3ka Ha Kpemnb 00yC/IOB/IMBaeTCst BeCOM Mopo/, B obbeme cBoga 1 coctasmsieT (MH Ha
1 M BeIpabOTKM):

4 b
P="y=,
3°f

rae b - monynponet BeipaboTKy,
f - KoaduieHT TpeHust Chiryueli MOPO/bI

CpezHee COMpPOTHB/IEHHE KPer, Heo0Xoqumoe [jisi o0ecrieueHrs: paBHOBECHSI:

yb

sz

wWIr

B C/Ty4yae HeCBSI3HOM ChImydeid cpesibl (c=0) 3TO BhIpa’keHHe probpeTaeT BU/;

p=2Y¥b
3 tgop

PacueT oTnopa Kpernu, HeoOXOUMOTO /ISl YAep>KaHUSI TIOPOZ, TIPU TIPUHSATHHM KOHIIEMUH
oryckatroierocs crosiba mopo (puc.1,6) ocyiecTssieTcs 1o ciefytoieii popmyre:

p= yb—c

1 —
Atg @ exp

H
—A=—t
b 990)

rjae b—{nonynponeT BLIpaOOTKH, M;
C - CIerIeHre TOpHBIX mopoz, MH/m?;
A - ko3(puieHT 6OKOBOTO OTIIOPA;
¢ - yToJ1 BHyTPEHHEro TPeHwsI, TPazyc;
H - rny6uHa 3a0>keHus BHIpabOTKH, M;

CoBpeMeHHasi pacueTHasi CxeMa Ha OCHOBe rurnoTe3sl M.M. IIpoTozbsikoHOBa (puc.2) As
yCJIOBUS, KOT/Ia B KpOBJIe U OOKaxX BbIPAOOTKM HaXOMATCS Chilyuue cjabble TIOpofpl. B 3TOM
clydae B Ookax BhIpAaOOTKM 00pa3yroTCsi CIioJi3arolijie TPU3MBbI TOPOJ U TIpOJieT CBoja
€CTeCTBEHHOTO PaBHOBECHUS YBETMUMBAETCSI.
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Puc.2. CoBpeMeHHasi pacueTHasi CXeMa.

ITonoBuHa MpoJieTa YBe/JIMYEHHOI'O CBOJaA OripeaesaeTcs rno (l)OpMYJ'IEI

a,=b+hctg 45+%




BricoTa CBOJld HaXO4UTCA U3 yC/IOBUA

rae b- monymnposieT BeIpabOTKY B TIPOXOJKE, M;
h -BbicoTa BbIpaOOTKY B MMPOXO/IKE, M;
f - K03 duLeHT TpeHuUs ChIlTyuel OPObI;
() - yroJ1 BHyTPEHHEr0 TPeHUs ChIIly4el MOpOoJpbl.

VHTeHCUBHOCTD Harpy3KH Ha Kperb cBepxy, MH/m?:
P,=yb,

8

MHTeHCMBHOCTH OOKOBO Harpy3ku

P,=y|b,+0.5h|tg’

45-2
2




[Ipunoxxenve 4
BBEJJEHUE
YrnpaByiieHue reoMexaHUUeCKUMHU TIPOL[eCCaMU SIBJISIeTCS OJHOW U3 JUCLIMTUIMH yueOHOro TuiaHa
MOZArOTOBKH CIlelraarcTa no cneruanbHocty 21.05.04 T'opHoe fienio. Mapkieiepckoe fieno.

B niporiecce u3yueHusi AUCLIAIIIMHBI CTYJEHT [JOJDKEH:

3HATh: NPOYHOCTHBIE U JleOpMallOHHbIe CBOWCTBA TOPHBIX TOPOJ, 3aKOHOMEpPHOCTH
pacripefiesieHUs1 HarnpsbKeHUWM U pa3BUTHA Jedopmalvii B 37eMeHTax TOPHBbIX KOHCTPYKLUH,
BU/IbI TOPHBIX y/IapOB, UX KacCU(UKAMM W TIPUYMHBI TIOSIBJIEHHUS, 0COOEHHOCTH TIPOSIBIIEHUS
riporiecca CABWKEHHWsSI MaCCHUBOB TOPHBIX TMOPOJ, /ISl pa3HbIX TUIIOB MeCTOPOKAEHHUH, CriocoObl
yTpaBJ/ieHUs] COCTOSIHHEM MaCCHBOB T'OPHBIX MOPOJ, BU/bI AedopMalivii KapbepoB, MPUUMHBI UX
pa3BUTHS;

yMeTb: TIDOM3BeCTH OLIeHKY ()OpMUpPOBaHUsI  HalpspKeHHO-Ze(OopMHUPOBaHHOTO
cocrosinusi (HAC) mopogHoro MaccuBa TIpU BeZleHMM TOpPHBIX paboT; pa3pabaThiBaTh
MEpOIpPUATHS 10 TIPOTHO3y W TpeZOTBPAILleHHI0 TOPHBIX Y/apoB, I0/b30BaTbCs METOJaMH
OLIEHKM YCTOWYMBOCTU OTKOCOB KaphepoB W OTBaj0B, O0OOCHOBBIBATb METOJbI U CIMOCOOBI
yTpaBJ/ieHUsI TOPHBIM JlaB/IeHUeM;
HMeTb HaBBIKM: [I0/Ib30BaHUA  NPO(eCcCUOHaTbHOW  TEPMHHOJIOTHEN,  OCHOBHBIMHU
HOPMAaTHBHBIMU [JOKYMEHTaMH{; WH)XeHepHbIX pacyeToB CYIIECTBYIOIMX MeTO/0B (TUIoTe3)
orpefieJieHUs] BeJIMUMH TOPHOTO [|aB/eHMs], YCTOMUMBBIX pa3MepOB HeCYLUX 3JIeMEHTOB IpU
TIO/I3eMHOM pa3paboTKe PYZHBIX MeCTOPOsKAEeHHH.
YueOHBIM TIJIaHOM CrieljManu3aluu  Mapkielziepckoe [1eji0 TpeyCMOTPeHO BBITIOJTHEHUE
KypcoBoro mpoekTa. KypcoBoil MpoOeKT — 3TO [JOKyMeHT, Tpe/CTaB/sioupii coboit ¢opmy
OTYETHOCTH O CaMOCTOSTe/IbHOM paboTe CTyjeHTa MO0 [AWCLUIUIMHe, BKJIIOUYAIOIIWN
AHA/IMTUYEeCKYl0 W DPaCUYeTHYI0 YaCTh, W TIPe/ICTaBJSIOIMK OO0 3aKOHUEHHOe peleHre
TIOCTaB/IeHHOW TIPO6JieMbl B paMKax M3ydaeMOW JUCLIMIUIUHBL L{e/ibio BHITIOSTHEHUsST KypCOBOTO
TIPOEKTa SIB/ISIeTCS 3aKperieHue, yriuybieHue u 00001eHre 3HaHWH TI0 AUCLUIUIMHE, OBJIaJIeHHe
MeTO/laMU Hay4HbIX UCC/e/l0BaHUM, (JOPMUpPOBaHME HAaBBIKOB DeLLEeHMs MOCTaBIEeHHbIX 3a/ay B
XO/le aHa/IM3a TeOPeTUUeCKOro MaTepr/ia U HayUHbIX MCC/IeJOBaHNH.

Ieab Kypcoeoz20 npoekmuposaHus

Llesipt0 KypCOBOTO TIPOEKTHPOBAHUS SIBISIeTCS yriiyOseHHOe n3yueHre BbIOOpa CHCTeMBI
roJj3eMHOM pa3paboTKH, pacyeTta ee OCHOBHBIX TI1apaMeTpPOB, OCOOeHHOCTeM TpOTeKaHUs
reoMexaHW4YeCKUX MPOLIeCCOB B Pa3/IMYHbIX T'OPHO-TeXHUUECKUX YCJIOBUSIX, Pa3BUTHE HABBIKOB
pa3paboTKK MepOTIpUSTHI 110 POTHO3Y U MPeAyTIpeKAeHHI0 TOPHBIX YapOB.

COAEPXAHUE KYPCOBOTI'O ITPOEKTA

KypcoBoir NpOeKT BBINOJHAETCS KaKAbIM CTyAeHTOM crenpanbHoctd 21.05.04 T'ophoe
Jeno. Mapkielijiepckoe [ieyio 10 WHAWBUAYaTbHOMY 33/laHHI0 B COOTBETCTBUU C Yy4yeOHBIM
IJIAaHOM TIPU KOHCY/IbTAllUM Tpero/iaBaTesisi, Belyllero JeKIMOHHble U NpaKTUYyeCcKHe 3aHsATUs
Mo AMCLMIUIMHe. 3aKOHYeHHasi paboTa CAaéTcsi /Jisi POBEPKU PYKOBOZAMTENI0 W 3alllMIaeTcst
CTY/IeHTOM B IIPUCYTCTBUY KOMMUCCHU U3 UTIEHOB Kade/pbl.

PacuéTHo-nosicHUTe/IbHASL 3aMKCKa 0/KHA BK/IIOUaTh TEOPETUUYECKYH) WH(OpMaLMIo O
paccMaTprBaeMbIX BOMPOCaxX, HeOOXOAWMble KpaTKHe W KOHKDeTHbIe OMHMCAaHWsS W PacuéThbl.
O06béM 3arucku - 25-30 c. pyKOITMCHOTO TeKCTa.

Jlroboe perieHWe, TPUHUMAEMOe CTY/I€HTOM, JO/DKHO ObITb 0O0CHOBAaHO TEXHHUECKH, a
npu  HeoOXOAMMOCTH W SKOHOMHUECKHM CO CCbUIKOM Ha TMPaKTUKy TOPHOJ00BIBAOIINX
NpejIpUATUAd WM Ha JIATepaTypHbIM MCTOYHMK. IIpyM BBHINOSHEHWMM TMpOeKTa CTYZeHTy
HeoOXO/IUMO yUWTHIBaTh OCHOBHbIE HarlpaB/eHUsi TeXHHWUeCKOro Tporpecca TOPHOPYAHOMN
TIPOMBILIIEHHOCTH, TIOC/IeAHHE [OCTYKEeHUs] TODHOW HAayKH, HOBbIe TEXHOJIOTWH pa3paboTKH
MeCTOPO’KJ€HUN U NepejOBOM OMbIT MO/J3eMHbIX DYJHUKOB.

BgeodeHue. Posib TipaBU/IBHOTO BBIOOpPA CUCTEMBI pa3pabOTKU PYAHOTO MECTOPOXKAEHUS U
pacueTa ee TlapaMeTpPOB Ha TMoKa3ateau 3GGeKTUBHOCTH W 0e30MacHOCTU [A00bIUM PY/bI.
CoBpeMeHHble HarpaB/eHUs] B TPOrHO3e U TNpeAynpeXJeHUM TOPHBIX Yy/apoB, H3yuYeHUU
Tiporiecca C/IBM)KeHHs TOPHBIX TOPO/, TIPY TIO/3eMHOM 100bIuu py/I.

1. 'opHomexHuueckas xapakmepucmuka MecmopoxicoeHus. Y C/IOBUs 3a/eTaHusl PyAHOTO
Tesia (ryybvHa, yros majieHusl, MOLIHOCTb), Te0Jioruueckasi XapakTepucThKa MeCTOPO’K/eHusl,
KPeroCTb U YCTOUUMBOCTb PY/bI U ITOPOJ, LIeHHOCTb PYZbl, THPOreo/Ioruyeckre yCI0BUA U JIp.



2. Bblbop cucmembl pazpabomku u onpedeneHue ycmoluueblX napamempos
KOHCMPYKMUBHbIX 3/1emeHmos. [IpuMepHbIi IlaH pasjerna: Ha OCHOBaHMM UCXOJHBIX TOPHO-
reoJIOTHYeCKUX JAHHBIX TIPOM3BECTU TIpe/iBapUTebHbIN BbIOOp 2-3 BapUaHTOB CHUCTEMbI
pa3paboTKy, U3 KOTOPBIX 10 MUHUMA/IbHBIM 3HAUeHHSIM YZAeIbHOTO pacxofa TMOArOTOBUTETbHO-
Hape3HbIX paboT, moTepsiM U pa3y0o)KuBaHUIO BbIOpaTh ofiHy. CoriiacHO BbIOpaHHOU cHCTeMe
pa3pabOoTKy MPOM3BECTH ee OIMHCaHKe TI0 CJIeYIOLM ITyHKTaM:

CYIIHOCTb CUCTeMbI pa3paboTKy,

YCJIOBUS IPUMEHEHUH],

TIOJITOTOBKA PYZHOTO Tera,

OUMCTHAas BbIEMKa,

rapamMeTphbl CUCTeMbI pa3paboTKy,

crocob yripaB/ieHusi TOPHBIM JIaB/IeHUEM,

yTipaBJjieHHe KaueCTBOM PYy/IHOM MacChl,

NIpOBETPUBAaHNEe BbIEMOUHOMW e/IMHULIbI.

B mosicHuTe/NbHOW 3arvcKe TIPUBOJWTCS 3CKU3 CHUCTeMbl pa3paboTku (B Maciurabe) c
yKa3aHueM HeoOXOZUMBIX K PacyeTy KOHCTPYKTHUBHBIX 3/IEMEHTOB CHCTeMbI Pa3pabOTKH.

3. Pacuem KOHCMpyKmueHblx napamempog cucmembl pazpabomku Cofep>KaHue 3TOro
paszesia 3aBUCHT OT BbIOpaHHOM crcTeMbl pa3paboTku. [To CTpyKType M OCHOBHBIM BOIIPOCAM
3TOTO0 pa3ziesia MPOU3BOIUTCS COTJIacCOBaHUe METOANYECKUX BOIIPOCOB C PYKOBOJUTEIEM.

[l oKOHUaTe/JIbHO BLIOPAHHOTO BapWaHTa CHUCTEMbI pa3pabOTKM HeoOXOJUMO TIPOW3BECTH
c/iefyrolye pacueTs:

® cucTeMbl pa3pabOTKH C OTKPBITBIM OUYMCTHBIM TPOCTPAHCTBOM (CILIOIIHAs], KaMepHO-
cronboBasi B pa3/MYHbIX BapuaHTax) HeoOXOJWM pacueT pa3MepoB OOHaKeHUd W
M30/IMPOBAHHBIX LIeTMKOB (OTIOPHBIX 1 OaphepHBIX) Y aHKEPHOTO KpeTuleH!s KPOB/U (BUCSUYEro
6oka 3anexxu) [13, c.52-62, 95-98];

® cucTeMbl Pa3pabOTKH C OTKPBLITBIM OUMCTHBIM MPOCTPAHCTBOM (KaMepHble) HeoOXouM
pacueTr rapamMeTpoB OOHa)kKeHUWH (Kamep U L[eJIMKOB) aHKEPHOT'O KperyleHUsl KPOBJ/U (BUCSUEro
Ooka 3anexxu) [13, c.62-76, 98-101];

® cucTeMbl pa3paboTKu ¢ 0OpyllleHHeM PyZbl ¥ BMeIaolUX MOpo/, — pacueT rapameTpoB
TPOCOBOTO aHKEPHOT'O KPeTieHH sl | I11ara 00py1ieHus: KpOBJIH;

® crCcTeMbl pa3pabOTKU C MCKYCCTBEHHBIM TOA/iep)KaHreM BbIpabOTaHHOrO MPOCTPaHCTBA
¥ KaMmepHble C TIOCJIEAYIOIeM 3aK/laJIkoM BbIPaOOTAaHHOTO TPOCTPAHCTBA - HEOOXOAMMO
oTipe/ie/IUTh TlapaMeTpbl 0OHa)KeHUM, TpeOyeMyr0 MPOUHOCTh 3aK/a/IKi, TPOCOBOTO aHKEePHOTO
KpeIieHusi KpPOBM (Bucsiuero OOKa 3a/e)ku) M HeoOXOJMMOe KOJIMUeCTBO COCTABJISFOILUX
3aK/1a/IKU: 1leMeHTa, BO/ibl, KDYITHOTO U MeJIKOTOo 3aroiHuTess. [13, ¢.52-56, 62, 77-95].

[Tocsie BBITIONHEHHBIX pacyeToOB HEOOXOAMMO HAUepTHUTb B TIOMyUeHHBIX pa3Mepax CHUCTEMY
pa3paboTku. UepTe)k MOMUMO TOSICHUTETBHOM 3aliCKU [I0/DKeH ObITh BEIHECEH Ha JIUCT BaTMaHa
¢dopmara Al.

4. IlpoeHo3 u npedynpedcOeHue 20pHbIX yOapos. B pa3jene TpUBOJATCS TeopeTHYecKas
vH(pOpMaLYsi 0 TIPOrHO3e U TIpeAyTIpeXX/leHUH TOPHBIX YJAapoB, U pa3pabOTaHHBbIE CTY/€HTOM
pekoMeH/lyeMble /sl 3a[aHHBIX YCJIOBUM TIPOEKTHPOBAaHUSI MEpOTIPUSITUSL TI0 TIPOTHO3y U
NIpeJyTpeXX/IeHUI0 TOPHBIX yJapoB. B0O3MOXXHO paccMOTpeHMe Ha TIip¥Mepe KOHKPeTHOIO
obBekTa Kamepsl, 6;10ka (1[eMK, ConpsbkeHre BeIpaboTok, u T.4.) [1,3,5,6,7].

PaspaboTaHHble MepoOmnpHSTHS (UepTeXXu) AOJDKHBI ObITH TIPeACTaB/ieHbl B ITOSICHUTETbHOU
3aMycKe U Ha JIMcTe BaTMaHa popmara Al.

5. CosudiceHue 20pHbIX nopod. B pasfene NMpUBOJATCS TeopeTUUeCKUe CBeJleHHs O IpoLjecce
C/IBWKEHUsI HaJleTalolUuX TOPHBIX TIOPOJ, U peKOMeH/yeMble /7S 3a/laHHbIX MCXOAHBIX JAaHHBIX
napaMmeTpbl cABMKeHus. [1,2,3,5,6].

YcraHOB/IeHHasl 30HA CBM)KeHHsI [JOJDKHA OBbITh Tpe/icTaBleHa Ha uepTeXXe B IMOSICHUTEe/IbHOU
3anucKe U Ha JIMCTe BaTMaHa ¢opmara Al.

4. besonacHocmb mpyda. Ilaparpadsl Eaunbix mipaBun 6e30MacHOCTH U APYrUX
HOPMaTHBHBIX JJOKYMEHTOB M UX COZIep>KaHKe TI0 pacCMaTpUBaeMbIM B paboTe BOTIPOCAM.

5. 3aknoueHue. B paszesie IpUBOASATCS OCHOBHbBIE DeIlleHHs], TIPUHSITbIE CTYZEHTOM, TpU
BBITIOJTHEHUM KypCOBOM pabOThI TIO0 OCHOBHBIM paccMaTpvBaeMbIM BorpocaMm. [Io pacueram
HeoOX0/IMMO TIPUBECTHM MeTO/MKM Ha OCHOBAHWHM KOTOPBIX TIOJyYeHbI apaMeTpbl CHUCTeMbI
pa3paboTKy ¥ UX 3HaUeHUsI.



6. Bubauoepaguueckuli cnucok. CIHCOK COCTaB/sgeTCcs B andaBUTHOM TIOpSiKE U
oopmnsiercst mo 'OCTy.

K nosicHuTenbHOM 3amucke 00si3aTesibHO TipysaraeTcsi rpaduueckast JOKyMeHTaLUsi —
JIeMOHCTpAIMOHHBIA yucT ¢opmata Al. Ha KOTOpBIM BBIHOCATCS B 00s3aTe/IbHOM IOPsifIKe
cucTemMa pa3pabOTKU B paCCUMTAHHBIX IMapaMeTpax, MepPOIPHUSTHS 110 TIPeAyIpexJeHUI0 TOPHBIX
yZlapoB U IpejriosiaraeMast 30Ha CABWKEHUSI.

TPEBOBAHNMSA K O©OPMJIEHNIO PE3YJIBTATOB ITPOEKTUPOBAHUA

KypcoBoii npoekT mnpepcTaBisieTcsi B BUe Tpayyeckold 4acTW M pacyeTHO-TIOSICHUTEbHON
3arckd. UepTexxy 10/DKHBI cooTBeTcTBoBaTh TpeboBanusim ECKI u ECT/. PacuetHo-
TOSICHUTe/IbHAsl 3amicKa (OCHOBHasi 4acThb) JO/DKHA Cofiep)kaTb 00OCHOBaHMe BbIOpaHHOrO
TEXHUYECKOr0, TeXHOJIOTMYeCKOrO0 WM  MCC/IefloBaTelbCKOrO  pelleHHs, pacueT |
TIPOEKTUPOBaHKe U3/le/vsl B LIeJIOM U ero KOHCTPYKTUBHBIX 3/IEMEHTOB WJ/IA BBITIOJIHEHUsI paboT
(ycnyr). CojepkaHve TpoeKTa [O/DKHO JIeMOHCTPHMpPOBaTh 3HAKOMCTBO aBTOpa C OCHOBHOM
JIUTepaTypoi 1o Teme pabOThl, yMeHHe BBISIBUTb MP0oO/ieMy, MOCTaBUTh 3aJjauy U OIpeje/iTh
METO/Ibl ee pelleHHs], yMeHHe I10CJIe[|0BaTe/IbHO M3/I0KUTh CYILeCTBO pacCMaTpUBaeMbIX
BOMPOCOB, a TaK)Xe II0Ka3aTb YMeHHe aHa/JM3MpOBaThb II0JlyueHHble pe3yJbTaThl, BiaJeHHUe
HE0OXOIMMOW TEPMHUHOJIOTHEN U TMOHATUSMU, TTPUEM/IEMBIM YPOBEHD SI3bIKOBOW TPAMOTHOCTH U
B/Ia/IeHHe CTU/IEM HayUHOT'O U3/I0)KEeHHSI.

I'pajpuuecknii marepuan — TIpeACTaBaAsieTCss B BHJE 3aKOHUEHHBIX KOHCTPYKTOPCKHX
CaMOCTOSITEJIbHBIX JJOKYMEHTOB, CXeM, rpaMKOB WU PHUCYHKOB, B 3aBUCMMOCTU OT XapakTepa
pabotel. ['padmueckuii MaTepuasm MOXKeT pa3MellaThbCs KaK Ha OT/eNbHBIX JIMCTax,
WCTIO/Tb3YeMbIX TPU 3alljuTe KypCcoBoi paboThl, TaK U B COCTaBe TEKCTOBOIO JIOKYMeHTa.

CmpyKkmypa Kypcogo2o npoekma

KypcoBoii mpoekT [o/bKHa COJeprKaTh: TEKCTOBBbIM [OKYMEHT - PacueTHO-TOSICHUTETbHYIO
3aMucKy Y rpauueckuii MaTepuarl.

[TosicHuTenbHAs 3amMMCKa [JO/DKHA BK/IHOYaTh B YKa3aHHOM I0OC/e0BaTe/IbHOCTU Crie/lyIOLue
5/IeMeHThl: TUTYJIbHBIN JIUCT, 3aJjlaHue, CO/lep)KaHue, BBeJleHHe, OCHOBHAs 4acTh, 3aK/I0UYeHue,
CTIMCOK MCII0/Ib30BaHHBIX UCTOUHUKOB, TPUIOKEHMUS.

K rpaduryeckomy mMartepuany ciefiyeT OTHOCUTb: UePTeXHU, 3CKU3bI, CXeMbI, [eMOHCTPaLjMOHHbIe
JIUCTBI.

TpebosaHus K CmpyKmMypHbIM 3/1eMeHMam NosiCHUMebHOU 3anucKu Kypcogo2o npoexkmd
[MosicHuTeTbHAs 3aMKCKa B KPaTKOM M ueTKoW (opMe J0/KHA PacKpbIBaTh CYIHOCTb paboThI,
TIOCTAaHOBKY 3a/laud, BbIOOp W 00OCHOBaHWe peIIeHWid, CO/ep)KaTh OIHMCaHHe METO/I0B
WCC/Ie[JOBaHUS, aHa/lvM3a M pacueToB, OMNKMCAaHHWE TPOBEJEHHBbIX SKCIIEPUMEHTOB, aHalu3
TIOJTyYeHHBIX pe3yJ/bTaTOB, BHIBOJbI.

TumyabHbIll AUCM

TUTY/IbHBIA JTUCT SBJSIETCS TIEPBOM CTpaHWIeld paboThl M OPOPMIISETCS TI0 yCTaHOBJIEHHOU
(dhopme, NprBe/IeHHON B TIPUIOXKeHUH A.

3adaHue

KypcoBoii TpoeKT BBIMOJIHSETCS HAa OCHOBaHWM HWHAUBH/YalbHOTO 3ajaHusi, ero Gopma
TipYBe/ieHa B pUIo>KeHu! b.

3ajjaHue COCTaB/IsIeTCS] PYKOBOAUTE/IEM KypCOBOTO NMPOEKTHPOBAHUSI B COOTBETCTBUM C TEMOM.
TeMbl orpefiesIsIFOTCS BeAYIMMH TIPeToiaBaTe/siMid B COOTBETCTBUHM TPeOOBaHUSMHU OCHOBHBIX
oOpa3oBaTe/bHBIX ~TIPOTPAMM M JIOJDKHBI ~ 00ecrieurBaTh  BO3MOXKHOCTb — peanu3aliyu
HaKOIUIeHHBbIX 3HaHWH. [IpM 3TOM CTyZeHT uMeeT TpaBO BbIOOpa TeMbl KypCOBOH paboThl, a
TaK)Xe MOJKeT TPeJ/IOKUTh CBOIO TeMy, 000CHOBaB 11e/1ec000pa3HOCTh ee pa3paboTKHU.
CodepaicaHue

CopepxaHue [O/DKHO OTpaXkaThb IepeueHb CTPYKTYPHBIX 3/1eMEHTOB KypCOBOIO IIpOeKTa C
yKa3aHheM HOMEepOB CTpaHMLl, C KOTOPbIX HAYMHAeTCS UX MeCTOpaclo/Io)KeHUe B TeKCTe, B TOM
yuc/ie: BBeJleHWe;  pasjiefibl, IOApasfieNbl, IMYHKTbl (€CIM OHM KMET HauMeHOBaHue);
3aK/IF0YeHHe; CIUCOK UCI0/Ib30BaHHBIX UICTOUHUKOB; TPUJIOXKEHUSI.

CnoBo «CojeprkaHue» 3alvchIBaeTCs B BHJE 3arooBKa, CUMMETPHUYHO TEKCTY, C MPOIMHUCHOU
OYKBBI.



BesedeHue

BBejieHre KpaTKO XapakTepu3yeT aKTyaJbHOCTb U COLMAIbHYIO 3HAUMMOCTb TeMbl, CTeleHb ee
pa3paboTaHHOCTH B OTe@UYeCTBEHHON W MHUDOBOW TEOPUU W TPaKTHKe; LIeJd U 3aJaud, OObeKT U
nipeaMeT, 0a3y MCCIe0BaHUS WU TTPOEKTUPOBAHMS, MeTO/IbI cOOpa ¥ 00paboTKK WH(pOPMaLy,
HayuHble TurnoTe3bl. CoBO «BBesieHre» 3anvchiBalOT B BU/E 3aro/I0BKa, CUMMETPUUHO TEKCTY,
C TIPOTIMCHOM OYKBBI.

OcHogHas uacmb

Cofep>kaHre OCHOBHOW 4YacTHW pabOThI [O/DKHO COOTBETCTBOBATh 3aJ@HUIO U TPeOOBAHUSM,
V3/I0’KeHHBIM B MeTO/IMYeCcKuX yKa3aHusx 1o BbinoaHeHHto KIT (KP) no gaHHoM AucLunivHe.
OCHOBHYIO uacTb CjefyeT JelUTb Ha pasjenbl, Mofpasfesnbl, MyHKTbl. Kaablii 371eMeHT
OCHOBHOM 4YacTH [IOJ/DKeH TIpeACTaB/siTb CO0OM 3aKOHUEHHbI B CMBICJIOBOM OTHOILIEHUU
¢parmenT pabotel. OOsi3aTeNbHBIM CTPYKTYPHBIM 3/IEMEHTOM OCHOBHOM YacCTW KyPCOBOM
paboTHI SIB/ISIETCS] aHAIMTUYEeCKUA 0030p TeMBI.

AnHamuTrueckuii 0030p TipezicTaBisieT COOOM pe3ysbTaT CUCTEMATH3UPOBAaHHOW TMepepaboTKu
COBOKYITHOCTH [JOKYMEHTOB TI0 TeMaTHWKe TpOeKTa, Cofep Kaluii 0000IeHHble U KPUTUYEeCKU
NPOaHa/M3UPOBAaHHbIE CBefleHUss 00 WCTOpWH, COBPEMEHHOM COCTOSIHWM, TeHJEeHLUSX W
repcrieKTUBaxX pa3BUTHS MpeMeTa o63opa.

K Tekcty aHanutmueckoro o0030pa TIpeABbSBASIOTCS CJIeYIOIMe OCHOBHbIe TpeOOBaHMS:
M0JIHOTA W [I0OCTOBEPHOCTb WH(OpMAalLMM, Haauuve KPUTUUYECKOW OLIeHKHA HCII0/Ib30BaHHOU
VMH(pOpMaLMy, JIOTUYHOCTb CTPYKTYPbl, KOMIO3WL[MOHHAs 1]e/I0CTHOCTb, apI'yMEHTHPOBaHHOCTh
BBIBO/IOB, SICHOCTb M UETKOCTb U3/I0’KEHHSI.

3akmoueHue

B «3ak/moueHun» packpbiBaeTCsl 3HAUMMOCTb pacCMOTPEHHBIX BOIPOCOB /I HayKu U
NIPaKTUKW; TIPUBOJSATCS TJIaBHbIE BLIBOZBI, XapaKTePU3YIOI[He WTOTH TPOJie/laHHON paboThr;
W3/1araloTcs TpejjIoKeHUs W PeKOMeHJalMu [0 BHEeJPEHHIO TOAYyUYeHHbIX pe3yJ/bTaTOB M
JanbHeliieMy pa3BuThi0 Tembl. C/I0BO «3ak/lOueHWe» 3anuChbiBalOT B BUJIe 3aroJiOBKa,
CUMMETPUYHO TEKCTY, C TIPOIHMCHOMN OYKBBI.

Cnucok ucnosnb308aHHbIX UCMOYHUKO8

B «Crucok WuCIosib30BaHHBIX MCTOUHMKOB» BKJ/IFOUAKOT BCe MCTOUHMKM HHGOpMalMH, Ha
KOTOpbIe UMEFOTCSI CCHITKM B TEKCTe ¥ KOTOPbIe MCIT0/Ih30BaIMCh ITPY HAITMCAHUH PAOOTHI.
OcHoBHbIe  TpeOOBaHUS, TIpefbsiB/isieMble K  CIMCKY  MCIO/b30BaHHBIX ~ WCTOUHUKOB:
COOTBETCTBHE TeMe KypCOBOM paboThl; pa3HooOpa3uve BWJOB W3[aHU: OQHLMaTbHbIe,
HOpPMAaTHBHbIE, CTIpaBOYHbIe, yueOHble, HayuyHble, TPOM3BO/[CTBEHHO-TIPAKTUUeCKHe U JIP.
CBezieHrsi 00 UCTOUHMKAX WH(OPMAIUM TIPUBOASATCS B COOTBeTCTBUU C TpeboBanusmu ['OCT
7.05 u 'OCT 7.82. VcTOUHMKM B CIIMCKe HyMepyrTCs apabckumu Ludpamu 0e3 TOUKU B
TIOpsIJIKe UX YTIOMUHAHUS B TEKCTe, MO0 B asihaBUTHOM TIOPSIKE.

Ilpunoxcenus

B  «IlpunokeHus’» peKOMeHAyeTCs BK/IIOYaTb  MaTepuagbl  WUIOCTPALIMOHHOTO |
BCTIOMOTaTe/IbHOTO  XapakTepa. B TIPWIOXKEeHUsT MOTYT ObITb TIOMEIIEHbl: MaTepUasbl,
JOTIOJHSIOIIe  TeKCT  (TaO/MuIbl, PHUCYHKH), /IOTIOJIHUTE/NbHBbIE  PAacyeThl,  TaOJHLIbI
BCTIOMOTaTe/IbHBIX [JaHHBIX, XapaKTePUCTUKW armapaTtypbl U MPUOOPOB, TIPUMEHSIEMbIX TpU
BBITIOJTHEHUU Pa0OTHI, TPOTOKOJIBI UCITBITAHUIM.

[MpaBusia Tpe/CTaB/IeHUs] TPWIOXKEHWIM: Ha BCe TIPUIOKEHUST B TEKCTe KYpPCOBOW pabOThI
JIO/DKHBI OBITH [JaHbI CCBITKU, TIPUJIOXKEHUs PacIiosiaraloT ¥ 0003HAUYalT B TIOPsZKe CCBITIOK Ha
HUX B TeKCTe pabOThbl, MPUIOKEHHUs OPOPM/ISIIOT KaK IPOAO/DKEHHe KypCOBOW paboThl Ha
C/IelyIOLMX ero CTPAHUIAX 110 TpaBWiaM H (opMaM, YCTaHOBJIEHHBIM [1€HCTBYIOLIMMU
CTaH/apTaMy;  Ka)k[oe TMPWIOXKEHHWe [O/DKHO HAauMHATbCsl C HOBOTO JIUCTa U UMETh
TeMaTWUYeCKUH 3ar0/I0BOK U 0003HaueHre cyioBo «[IpuiokeHre» 1 ero OykBeHHOe 0003HaueHue
(3ar;aBHBIe GYKBBI pyccKoro andabuTa, HauMHas ¢ A, 3a uckmoueHueM 6yks E, 3, 1, O, U, b,
bl, 'b) pacrnionaratoT HaBepxy MocepeiiHe CTPAHUI[BI, a TIOJ, HUM B CKOOKax yKa3bIBalOT CTaTyC
TIPUIOXKeHUs1, HarpuMep: (peKoMeH1yemoe), (cripaBouHoe), (0bsi3aTesibHOe).

TpebosaHus k opopmaeHur0 mekcmosotl acmu Kypcogoll pabombi

O6wue mpebogaHus



Odopmnenne TekcTa MOSCHATEIbHOM 3alMCKU KYPCOBOI'O MPOEKTA BBIMOIHAIOT B COOTBETCTBUU
c tpeboBanusimu ['OCT 7.32 u 'OCT 2.105. CrpaHMLBI TeKCTa, BK/IOYAs WITIOCTPALd U
TabMLIBI, I0/KHBI COOTBeTCTBOBAThH hopmaty A4 (210x297 mm) o 'OCT 9327.

TekcT o/DKeH ObITh BBITIOJIHEH C OJJHON CTOPOHBI JIMCTa 6esioi OymMarv pyKOITUCHBIM CITOCOO0M,
a TaKKe C TMpUMeHeHWeM TleyaTarolux U rpaduueckux ycrporicte DBM c cobitogeHrem
CJ1efyIOIIMX pasMepoB nosei: nesoe — 20 M, npasoe — 10 MM, BepxHee — 20 mm, HwkHee — 20
mM. [Tpu Habope Tekcta B Microsoft Word criefiyeT mipyziep>KUBaThCs CeyOLMX TpeOoBaHui:
ocHoBHOM 1pudT Times New Roman umu Arial, pasmep mpudra 12-14 01, LjBET — UYepHBI,
ab3auneii orctyn 10-12,5 MM, MeXCTPOYHBIM WHTepBal — OJWHAPHBIA WM TIOJYTOPHBIN.
PaspellaeTcsi MCIO/b30BaTh KOMIIbHOTEPHbIE BO3MOKHOCTH aKL|eHTUPOBaHWsS BHMMaHUS Ha
orpe/ieJieHHbIX TepMUHAX, (OpMyJiax, TeopeMax, IPUMeHsIs LUPU(THI pa3HON TapHUTYPBI.
IlocmpoeHue mekcma

TeKCT MOosSICHUTEIbHOM 3alMCKY KypCOBOTO MPOEKTa C/ae/lyeT [Je/IUTh Ha pasferbl, Mo/pasersbl,
NMyHKTbl. KaK7plid pa3fien TeKcTa peKOMeHJyeTcsi HauMHaTb C HOBOM CTpaHHLbl. Pa3zensbl
JIOJDKHBI MMeTh TIOpsiIKOBble HOMepa, 0003HaueHHble apabCckuMy LydpaMyd U 3arnuvcaHHble C
ab3arHoro orcryna. Ilozpaszensl 10/DKHBI UMETh HyMepalvio B Tpefiesiax KaXJoro pasferna,
MyHKTBI — B [Ipe/iesiax Nno/ipaszena, MoMYyHKThI — B Ipe/iesiaX MyHKTa.

Ecnu pa3pen wnv nozpaszen COCTOUT, COOTBETCTBEHHO, U3 OJJHOTO MOZpaszesia Wid MyHKTa, TO
3TOT MoOJZpasfie/l WM IMyHKT HymMepoBaTb He cjejyeT. Touka B KOHLle HOMEpOB pas3fiesioB,
1oJjpa3/iesioB, MYHKTOB, TOANYHKTOB He CTaBUTCA. EcC/iM 3arosioBOK COCTOMT U3 [BYX
NpeJi/IOKeHUH, UX pa3fessitoT TOUKor. KaxK/bii MyHKT, MOAMYHKT U [epeurcieHre 3aliChbiBaloT
c ab3arHOro orcrymna. Ecii OCHOBHYIO UacTh TIOSICHUTE/TBHOM 3arMCKH TIOZAPA3/eNsitoT TOIbKO
Ha pasfiesibl, TO UX C/lefyeT HyMepoBaTb, 3a WCK/IIOUEHUEM T[IPWIOKEHUH, MOPsJKOBbIMU
HOMepaMH B Tpejiesiax Bceil 3anvcku. Eciv paszen wim nogjpaszen umMeeT TONbKO OJUH MYHKT,
WU TTyHKT UMeeT OJIVH TMOJIYHKT, TO HyMepOBaTh ero He CJieflyerT.

3az20108Ku

Pa3pensl, moppaszensl JO/HKHBI UMeTh 3aro/0BKU. [TyHKTBI U TIOJITYHKTBI 3ar0JIOBKOB MOTYT He
MMeTb. 3arojIOBKM [JO/DKHBI UeTKO M KpaTKO OTpaXkaTb COjiep)KaHWe pasfie/ioB, I0oJpasziesoB,
MYHKTOB. 3aroJIOBKU pa3fiesioB, I0/ipa3fie/ioB W TYHKTOB CJielyeT HauWHaTh C ab3alHoro
OTCTyTa, C TMPOMMCHON OyKBbI, 06e3 TOUKM B KOHIe, He TOAYepKHBas. B Hauase 3arosoBKa
TIOMeIIIal0T HOMep COOTBETCTBYIOLLETO pa3jena, rojpaszena, Jubo myHkra. [lepeHOCh /OB B
3arosioBKax He JOMyCKarOTCs. Ec/iu 3aro/ioBOK COCTOMT U3 [IBYX MNpPeJJIOKeHUH, UX pasfesisitoT
TOUKOW. PaccTosiHMe MeX[y 3arojoBKOM UM TeKCTOM [IO/DKHO OBbITb DPaBHO YJBOEHHOMY
MEXCTPOUHOMY PpacCTOSHUIO; MeX/y 3arojioBKamMM pasjiela W Tojpasjena - OJHOMY
MeXXCTPOUHOMY PaCCTOSIHUIO.

TpebosaHus kK mekcmy Kypcogoeo npoekma

B TeKcTOBOM [OKyMeHTe [O/DKHBbI TIPUMEHSITbCSI TepMUHBI, 0003HaueHWs U OTpejeseHus,
yCTaHOBJIEHHble CTaHJApTaMU II0 COOTBETCTBYIOLEMY HarpaB/ieHUI0 HayKd, TeXHUKU U
TEXHOJIOTMU, a TIPU UX OTCYTCTBUU - OOILENPHHSTHIE B HAYYHO-TeXHHWYeCKO# nureparype. He
JIOTlyCKaeTCsl: TPUMEHSTh [/l OZHOTO U TOTO J>Ke TOHSTHS pas/MuHble HayUHO-TeXHUYeCKre
TepMUHbI, OJIM3KHe 10 CMbICJIy (CHHOHMMBI), a TakKe MHOCTPAHHbIe C/I0BA U TEPMUHBI TIPU
Ha/IMYUY pPaBHO3HAUHBIX C/IOB U TEPMHUHOB B PYCCKOM $3blKe; TPHUMEHSTb IPOU3BOJIbHbIE
c1oBoobpa3oBaHusi;  TIpUMeHsTb WHAeKchl cra”gaptoB (COCT, T'OCT P, OCT wu T.m.),
TexHUUeCKuX ycinoBui (TY), ctpoutenbHbix HopM | nipaBwi (CHulT) u agpyrux [oKyMeHTOB Oe3
pervcTpalyoHHOIO HOMepa;  MCMO/b30BaTh B TEKCTe MaTeMaThyeckMe 3HakKu U 3HaK
(muametp), a Takke 3Haku Ne (Homep) u % (mporiieHT) Oe3 uuc/IOBBIX 3HaueHui. Cremyer
nucaTh: «temreparypa 20 °C»; «HoMep ombITa» (HO He « Ne ombITa»); «BA@KHOCTb 98 %»,
«TIPOIIEHT BBIXO/]a» (HO He « % BbIX0/la»). Y C/IOBHbIe OyKBeHHbIe 0003HaUeHUs, U300payKeHUs
WU 3HaKA [IO/DKHBI COOTBETCTBOBAThb TPHHATBIM B [JIeHCTBYIOIEM 3aKOHOJATe/lbCTBE WU
rOCyJapCTBeHHbIX  CTaHJapTax. B  TMOsCHUTeNbHOM  3amucke  cjaefyeT  NPUMEHSTh
CTaHZAPTU3UPOBAHHbIE eJIMHHULIbI (PU3NUeCKUX BeJTMUMH, UX HaUMEeHOBaHUs U 0003HaueHUsl.
ITocmpoeHue mabauy

Tabnumiia momeljaeTcst B TeKCTe Cpa3y ke 3a TMepBbIM yIIOMUHAaHWEM O Hell WM Ha Cjieflytoleit
crpanurie. Tabmuifpl, 32 MCK/IFOUE€HWEM TPUBEe/IeHHBIX B TIPUIOKEHNUH, HYMepYIOTCs B TIpejiesiax
KaXk7Ioro paszena. B 3Tom ciyyae Homep TabJMLIbI COCTOUT U3 HOMepa pasjesia U MOopsIKOBOr0
HOMepa Tab/iMLBl B TIpefiesiax pasfena, pasfe/ieHHbIX TOUKOW. /[lorycKaeTcs CKBO3Hast



HyMeparusi TabuL apabcKuMH LMppamMu TI0 BCEH TIOSICHUTE/TBHOM 3amvcKe. Tabmuipl KaXKa0ro
TIPU/IOKeHHsT 0003HAYal0T OT/Ie/TbHOM HyMepaljuei apabckumu mudpamu ¢ 1o0aBieHreM repe/
1udpoit 0603HaUeHUsT PUIOKEHUS.

Ecimu B TekcTe ofHa Tab/vIja, TO OHA J0O/DKHA OBITH 0003HaueHa «Tabmuia 1» wim «Tabuima
B.1», ecv oHa TipuBefieHa B NIpU/I0OKeHuHU B.

HasBanve TabiMipl, TIPM €ro HaAWuMHM, [JO/DKHO OTPaKaTb ee CofiepykaHue, ObITb TOUHBIM,
KpaTkuM. Ha3BaHWe TabiMibl TOMEIIAIOT Haj Tab/vieid mocjie ee HOMepa uepe3 THpe, C
TIPOTNIMCHOM OYKBBI (OCTanbHbIE CTPOUHBIE), 6e3 ab3arHoro orcryma. Hagmuch «Tabsura...»
TIUILLIETCST HaJl JIEBBIM BEDXHUM YTJIOM TaOJIMIBI M BBLIMOJIHSETCS CTPOYHbIMU OykBaMu (Kpome
TiepBOY TMPOMUCHOM) 6e3 moyepKrBaHust (PUCYHOK 1).

3arosioBku rpad TabMIbl BBITIOJHSIOT C TPOMMCHBIX OYKB, a MO/3aroJIOBKM - CO CTPOUHBIX,
€CTM OHM COCTaB/ISIFOT OAHO TIpeJJIO’KeHWe C 3arojioBKOM, W C TIPOMMCHOM - eC/Id OHHU
CcaMoCTosITe/TbHbIE. B KOHIle 3aro/ioBKa W T0/3arojioBKa 3HAKW TIPENMHAHUS He CTaBsATCS.
3arosioBKM yKa3bIBAlOTCS B €IMHCTBEHHOM umcje. JlomycKkaeTcsi MPUMeHSTh pa3Mep mpudra B
Tab/iMIe MeHBIIINH, YeM B TeKCTe. [luaroHaibHOe /leieHHe TOJIOBKU TaOJIUIIbI He 10y CKAeTCsl.
Tabsurly ¢ 60MbIIMM KOJIMYeCTBOM CTPOK [IOITYCKAeTCs IePeHOCUTh Ha APYryio crpaHulyy. [Ipu
TiepeHoce yacTy Tab/MIpl Ha APYTYI0 CTPaHMIy 3aro/IOBOK MOMEIAOT TOJIBLKO Tiepes] MepBOM
YacTbl0 TAOMWIBI, HaZ /[PYTMMHM 4YacTsIM{ CIIpaBa MUIIeTCS 10BO «[Ipofomkenre» W
yKa3bIBaeTCsl TIOPSIKOBBIA HOMep Tabmuipl, Hampumep: «lIpogomkeHue Tabmuipl  2.7».
HwKHIOI0 TOPU30HTA/IBHYIO YePTY, OrPaHWYMBAIOIIY0 Tab/ULly, He TIPOBOJST.

Tabsuipl ¢ OO/IBIIMM KOJTMUECTBOM rpad JOMyCKaeTcs eJIMTh Ha YaCTU U TTOMEIaTh OHY TIOf
Jpyrod Ha opfHOM JmmcTe. Haj mocreAyromyMu YacTsaMH TabnWl] YKas3bIBaeTCs CJIOBO:
«ITpogo/mkeHye», a TIpU HaJIMUMU HeCcKOIbKUX Tabsmi B T/l yka3biBaeTcss HOMep TaO/uIpl,
Hanpumep: «IIpogomkeHre TabauLIbI 2.3».

He pomyckaercsi Bkmodath B Tabsuily rpadbel «Ne 1m/m» U «EauHuiel u3Mmepenuii». Ecim
1(ppoBBIe WK MHBIE JaHHBIE B Tab/MLie He TIPUBOASATCS, TO B rpade CTABUTCS MPOUEPK.
Hamocmpayuu

KosmmuectBo wiumrOCTpariiii B TOSICHUTEBHOW 3aMvcKe, [0/DKHO OBITh JOCTaTOYHBIM  [I7Ist
PacKpbITUSI coziepKaHusi paboTel. VnmrocTpaiuu (uepTexu, rpaduKu, CXeMbl, KOMITbIOTEPHbIE
pacrneyaTky, AuarpaMMebl, (POTOCHUMKH M T.II.) CAeJyeT pacrioyiaraTb HEelocpejCTBeHHO T0CTe
TIepBOr0 YIIOMMHAHUSI B TEKCTe, WM Ha Clefytolei crpaHuie. VimocTpalu MoryT ObITh B
KOMITEIOTEPHOM HCTIOJTHEHHH, B TOM UHCJIe U LIBeTHBIE.

Bce WUIIOCTpaLlMM MMEHYIOTCSI B TE€KCT€ PUCYHKaMM M HYMEDPYIOTCS B TIpe/iefiax KaXK/0ro
pazzena. Homep wmocTpariuy COCTaB/sieTCsl W3 HOMepa pasfiena U TOPSiAKOBOTO HOMepa
WITIOCTPAalY B TIpejiesiaX JaHHOTO pa3jiena, pa3/ie/IeHHbIX TOUKOM, HalpuMep: «PUCYHOK 5.1»
(TIepBBIA PUCYHOK TISITOTO pasfena). [lormyckaeTcsi CKBO3Hasi HyMepaLjsi pUCYHKOB apabCKuUMu
dpamMu o Bcel 3amucke. EciM pUCYHOK OAWH, TO OH 0003HauaeTcsi «PUCYHOK 1».
VnmocTpald  Ka)KAOTO TIPWIOXKeHUs 0003HAvaloT OTAeNbHOW HyMepauyed apabcKkumu
dpamu ¢ gobaBsieHreM Tiepes; LMpPoi 0b03HaueHusi npuaokeHus. Harmpumep, «PucyHOK
A.3».

Ha Bce wumocTparuy J0/DKHBI OBbITh [JaHBI CCBIJIKM B TEKCTe TIOSICHUTE/NBHOM 3amvcku. [Ipu
CChUTKaX Ha WUTIOCTPALUU CeJyeT MUCATh «... B COOTBETCTBUU C PUCYHKOM 2» TIPH CKBO3HOMH
HyMepariy ¥ «... B COOTBETCTBUU C PUCYHKOM 1.2» MPW HyMepalyy B Mpejiesiax paszena.
VnmocTpanyst pacrosiaraeTcsi 1o TeKCTy JI0KyMeHTa, eC/Ii OHa TIOMelljaeTcsi Ha icTe gopmaTta
A4. Ecu dopmar wimocTpaiuu 6osbiiie A4, TO ee cjieyeT TIOMeIaTb B TIPUJIO’KEHHH.
VnnmrocTpanyu ciefyeT pa3Melnarh Tak, YTOOBI MX MOYKHO ObUIO paccMaTpuBaTh 0e3 MOBOpOTa
JIOKyMeHTa WU C TIOBOPOTOM I10 YaCOBOM CTpesike. VIJUTFOCTpaLMK C/ieflyeT BBITIOHSATL Ha TOU
ke Oymare, 4To U TeKCT, MO0 Ha KajibKe TOTO ke popmara C CoOI0IeHeM TeX >Ke TIoJIei, uTo U
s Tekcta. IIpu 3TOM KajbKy C W/TFOCTpAL[deld CjaefyeT TIOMellaTh Ha JIMCT Oesioi
Herpo3payHoi Oymarm.

WnmocTtpaiyy, rnpu HeoOX0JUMOCTH, MOTYT UMeTh HauMeHOBaHHWe, Harpumep: «PucyHok B.2 -
CxeMa anroputMa» ¥ MOSICHUTe/bHbIE aHHbIe (MTOAPUCYHOUHBIN TeKCT). C/I0BO «PUCYHOK», €T0
HOMEep ¥ HauMeHOBaHWE TIOMEL[Al0T HIDKe H300paKeHWs TOoc/ie TOSICHUTETbHBIX /aHHBIX
CUMMETPUYHO W/UTFOCTPALIMH.

I'paduky, orobpaxaroiiye KayeCTBEHHbIE 3aBUCHUMOCTH, W300pa)kalOTCs Ha TUIOCKOCTH,
OrpaHWYeHHOM OCSIMH KOOP/IMHAT, 3aKaHUMBAIOIMXCS cTpenkaMu. [Ipy 3TOM creBa OT CTpesiku



OCHM OpJMHAT W TOf CTpenkod ocu abcuucc mpocTraBrsercsi OykBeHHoe 0003HaueHue,
COOTBETCTBEHHO, (DYHKIMM U aprymMeHTa 0e3 yKa3aHUs UX eJUHUL] U3MepPeHHUs.

Dopmybl

@dopmyJibl ciefiyeT BbIE/SATh U3 TeKCTa B OTJe/IbHYI0 CTPOKY. BbIllle ¥ HIKe KaXK0U (hOpMYyJIbI
WM ypaBHEHUs [O/DKHO ObITb OCTaB/ieHO He MeHee OJIHOM CBOOOAHOM CTpPOKU. DPOpMyIibl
JIOJDKHBI TIPUBOZAUTHLCS B 00I1IeM BHJIe C paciiM(pPOBKON BXOJAIIUX B HUX OYKBEHHBIX 3HAaUeHHUH.
BykBbl Tpedeckoro, /1aTMHCKOTO an(aBUTOB M LUQPbI CeAyeT BBINOJHATh C TOMOILBIO
KOMIIBIOTEPHOTO Habopa KypCHMBOM W/IM YepTe)XKHbIM IIPUPTOM, B COOTBETCTBUU C
TpeboBanusimu craHgaptoB ECK/I, BbicoTa OykB U Ly¢p MpU KOMITBIOTEPHOM Habope J0/KHa
ObITh Ha 2 TIT 6OJIBIIIE, YEM B OCHOBHOM TeKCTe PabOTHI.

Eciiu ypaBHeHue wiu popMysia He BMeLaeTcsl B OJJHY CTPOKY, TO OHO [JOJDKHO OBITh TiepeHeceHo
TI0C/Ie 3HaKa PaBeHCTBA «=» WJIM MOCJIe 3HAKOB IUIIOC «+», MUHYC «-», YMHOXXEHUS «.», [leJIeHUs]
«», WIM APYyrUX MaTeMaTH4yecKuX 3HAKOB, MPHUYEM STOT 3HaK B Hauaje CJeAyIOLell CTPOKU
noBTOpsitoT. [Ipu mepeHoce ¢bopMysibl Ha 3HaKe, CUMBOJIM3MPYIOILIEM OMepalyio YMHOXKeHUs,
MNPUMEHSAROT 3HAK «.».

[NosicHeHHe 3HaUeHHsI CUMBOJIOB M UMCJ/IOBBIX KO3(h(dULIMEeHTOB, BXOASIIUX B (POPMYJTy, AOKHBI
ObITb MpHUBe/IeHbl HETIOCPeJCTBEHHO MO, (opMysioil. 3HaueHWe KaK[oro CMMBOJIA JAlOT B TOU
roc/iefloBaTe/lbHOCTH, B KakoW OHU TpuBefieHbl B (opmysie. IlepBasi cTpoka paciiv@poBKU
JIOJDKHAa HauMHAThCSI CO cjioBa «rje» 0e3 fBoeTouusi mocse Hero. Pa3MepHOCTb OJHOTO
rapameTpa B Tipefieniax Bcero T]I mo/mkHa ObITh TOCTOSTHHOW. DOPMYJIBI, CeyIOIe oJHa 3a
Jpyrod W He pas/e/ieHHble TEeKCTOM, OTAe/soT 3ansTod. Popmysibl, 3a HCK/IHOUEHUEM
MpUBE/IEHHBIX B TIPWIOXKEHWH, [JO/DKHbI HYMEpOBaTbCs B TMpefesiax BCel MOsSICHUTE/NTbHOU
3aMucKu apabckuMu 1dpamu B KPYT/bIX CKOOKax B KpaliHeM IpaBOM TIOJIOXKeHHWH Ha CTPOKe.
OpnHy ¢opmyny o603HauaroT - (1).

[Honyckaercsi Hymepauusi ¢opMysn B mpefenax pasfena. B 3Tom ciydyae HOMep (hopmyiibl
COCTOMT W3 HOMepa pasjiesia M TOpSJKOBOro Homepa ¢GopMy/bl B TipefiesiaXx paszerna,
pasjiefleHHbIX TOUuKoW, Hampumep (2.10) - gmecsitas ¢dopmysna BTOporo paspena. Popmyiibl,
ToMelriaeMbie B TIPWIOXKEHUsIX, 0003HAUalOT OT/e/IbHOM HyMepalyed apabckuMu IudpaMu B
npefileflax KaXKOTO TPUIOXKeHUs C JobaByieHueM Tiepesi Kaxkzaod mudpoit o0603HaueHUs
npuoKeHusi, Haripumep (opmysa (B.1). CcblikM B TeKCTe Ha MOPsAKOBbIe HOMepa (opMy
JIal0T B CKOOKax.

CcbuiKu

B nosicHuTenbHOM 3amucKe [OMYCKAarTCs CCbUIKM Ha 3/IEMEHTbl CaMOW 3alMCKH, CTaHJapThl,
TeXHUYEeCKHe YCIOBUS U Apyrve JAOKYMeHTbI MPH YCI0BUU, UYTO OHU MOTHOCTBIO M OJHO3HAUHO
OTIpe/ieJISIFOT COOTBETCTBYHOI[Me TpeOOBaHWS U He BBI3BIBAIOT 3aTPy/JHEHUM B TOJIb30BaHUU
JokymeHTOM. [Ipu cchblTKax Ha 5J/IeMeHTbl TOSICHUTeTbHOW 3alMCKU YKa3bIBalOT HOMepa
CTPYKTYPHBIX uacTeli TekcTa, ¢hopmyJs, Tabul, pUCyHKOB, 0003HaueHUst yepTexkel U CxeM, a
NpU HEoOXOAUMOCTH - rpadbl U CTPOKW TaOJ/UI], MO3WIMM COCTABHBIX YaCTed W3envsi Ha
PDUCYHKe, YepTeXXe WU CXEME.

IIpu cchlikax Ha CTPYKTYPHbIe YacTW TOSICHUTEbHOW 3alMCKK YKa3bIBalOT HOMepa pasiesioB
(co cnoBoM «pa3zen»), NPUIOKeHUM (CO C/I0BOM «IIPUIOXKeHHWe»), TOo/[pa3/iesioB, IyHKTOB,
MOZITYHKTOB, IepeuYnC/IeH|H, HallpuMep: «....B COOTBETCTBUU C Pa3fie/ioM 2», «... COIJIacHO 3.1»,
«., o 3.1.1»; «..B COOTBeTCTBUU C 4.2.2, mepeunciieHue 6»; «(npunoxenue JI)»; «... Kak
yKa3aHo B npusioykeHnd M». CChIJTKH B TEKCTe Ha HOMep (pOpMyJIbI Jaf0T B CKOOKax, HampuMep:
«...cornacHo (opmyne (B.1)»; «...kak ciaeayeT u3 BbipaxeHusi (2.5)». CCbUIKM B TeKCTe Ha
TaO/MULBI ¥ WITIOCTPALK OOPMIISIIOT 110 TUMY: «(Tabmuija 4.3)»; «... B Tabmuie 1.1, rpada 4»;
«(pucyHOK 2.11)»; «... B COOTBETCTBUU C PUCYHKOM 1.2»; «... KaK [10Ka3aHO Ha pUCyHKe B.7, nos.
12 u 13». CcpUlKM Ha 4YepTeXu U CXeMbl, BBINIOJIHEHHbIE Ha OTJeJ/IbHbIX JIMCTAaX, [e/arT C
yKa3aHueM 0003HaueHU ITUX JOKYMEHTOB.

[Ipu cchike B TeKCTe Ha WCII0/Ib30BaHHble WCTOUHWUKWA WHGOpMAaLUU CjieflyeT TPUBOAUTD
MOPsIJKOBbIe HOMEpA IO CIKCKY MCMO0/b30BaHHBIX MCTOYHUKOB, 3aK/IHOUYEHHbIE B KBaJpaTHbIE
CKOOKH, HarpyMep: «... Kak yKaszaHo B MoHorpaduu [103]»; «... B pabotax [11, 12, 15-17]». Ilpu
HeoOXO/IMMOCTH B [IOTIOJIHEHMEe K HOMEepPY HWCTOYHMKA YKa3bIBalOT HOMEp ero pasjena,
To/Ipa3/iesia, CTpPaHULIbI, UUTFOCTPAl|H, Tabuibl, Hartpumep: [12, pasgen 2];[18, moapa3zen 1.3,
nipuioxkenue AJ; [19, C. 28, tabnura 8.3].



[pu ccbiKax Ha CTaHAAPTHI U TeXHUUECKHe YCJIOBHUSI YKa3bIBalOT TOMBKO MX 0003HaueHue, Mpu
3TOM JIOIyCKaeTCs He YKasblBaTb I'OJ, UX YTBEP)K[EHWs IPU YCJIOBUW TIOJHOIO ONMCAHUS
CTaHJapTa B CIMCKe MCI0JIb30BaHHbIX MCTOYHUKOB B cooTBeTcTBUU € ['OCT 7.1.

CokpawjeHus

[Ipy MHOrOKpaTHOM YIOMMWHAHWK YCTOWUMBBLIX CJI0BOCOYETAHWUM, B TOSICHUTE/LHOU 3arucKe
c/lelyeT HMCII0/b30BaTh ab0OpeBUaTypbl WM COKpaleHus. [Ipu mepBoM YIIOMHHAaHWM [O/DKHO
ObITH TIpUBe/IeHO TIOJHOe Ha3BaHWe C yKa3aHHeM B CKOOKax COKpAll[eHHOTO Ha3BaHUs WU
ab0peBUaTypbI, HAlPUMEp: «IMYHKTHI TIAHOBO-BBICOTHOTO 06ocHOBaHus (I[TBO)», «CHUCTeMBI
paspaboTtku (CP)», a mpu Moc/ieAyronMX yIOMUHAHUSIX CefyeT yrnoTpeb/siTb COKpalljeHHOe
Ha3BaHve WM abbpeBuaTypy. PacmmdpoBky ab0peBHaTyp W COKpalljeHWH, YCTaHOBJIEHHBIX
rocy/lapCTBeHHbIMU CTaHJapTaMyd M TpaBWIaMH pyccKou opdorpaduy, [JomycKaeTcsi He
TIPUBOJUTh.

PacueTbl B MOSICHUTE/LHOW 3amuCKe [OJ/DKHBI BBINOJHATHCS C WUCIOJIb30BAaHUEM (DH3UUECKHX
BeJIMUKH cucteMbl CU.

[TopsiioK M3M0XKeHUs] pacyeTOB B IOSICHUTEbHOW 3aluCKe OIpejenseTcs XapaKTepoM
paccumntbiBaeMbix BeqnunH. CormacHo ECK/], pacueTsl B 001miem ciiy4yae JO/DKHBI COZI€PIKaTh:
5CKM3 WIM CXeMy pacCUMThIBAeMOrO M3Jenusi; 3ajauy pacuera (C ykKasaHueM, uTo Tpebyercs
OIpe/ie/IUTh [IPY pacueTe); JaHHbIE JJIs1 pacyeTa; yCI0BUS pacueTa; pacyeT; 3aK/II0UeHue.

OCKU3 WK CXema JI0/DKHBI 00ecrieunBaTh YeTKOe Tpe/CTaB/ieHre O PACCUMTHIBAEMOM OOBeKTe.
[laHHBIE 1711 pacueTa, B 3aBUCHMOCTH OT UX KOJIMYECTBA, MOTYT OBITh M3/I0KEHBI B TEKCTe WJIH
nipuBeieHbl B Tabsuie. [lpucrymasi K pacuery, ciefyeT yKa3aTb MeTOAWKY W HCTOUHUK, B
COOTBETCTBUM C KOTOPBIM BBITIOJIHAIOTCSI KOHKPETHBIE pacyeThl.

Hymepayus cmpaHuy

Crpanunpl T[] ciegyet HymepoBath apabckumu rudpamu, cobmroiasi CKBO3HYO HyMepalyio 110
BceMy TekcTy. Homep crpanuiibl 6e3 TOUKM TPOCTaB/SIOT B LIEHTpe HIDKHeW YacTH JIUCTa.
TUTYNBHBIA UCT BKIIOYAIOT B OOIIYI0 HyMepaLWio CTPAHHUI], HO HOMep CTPaHHLbI Ha HEeM He
MIPOCTaBJISIFOT. VImoCcTpaly ¥ TabJuLbl, Pacrio/io’KeHHbIe Ha OT/e/bHBIX JIUCTaX, BK/IOYAIOT B
o01yr0 HyMmepariio CTpaHWI] oTueTa. MumocTparyu W Tabmuipl Ha Jmcre Qopmara A3
YUWTBIBAIOT KaK OJIHY CTPaHMLLY.

TpebosaHus k opopmaeHuro epaguueckozo mamepuana

'padyueckuii  maTepuan, Tpe/CTaB/AeHHbIM B BHJe UepTeXell, 3CKW30B U CXeM,
XapaKTepU3yIOLUX OCHOBHbIE BBIBOJbI U IPeJJIOKeHUs] UCIIOJIHUTENS, JO/DKeH COBMECTHO C
TIOSICHUTE/TbHOM 3aTlMCKOM pacKpbIBaTh CO/lepyKaHue KypCOBOW PaboThl.

I'padyyeckuii marepuan JO/DKeH OTBeuyaTb TPeOOBaHWSM [EeWCTBYIOIIMX CTaHAAPTOB II0
COOTBETCTBYIOLL[EMY HarpaB/JeHHI0 HayKW, TEXHUKWA WIA TE€XHOJIOTMU U MOKET BBITOTHSATHCS:
TPaIMLJMOHHBIM CITIOCOOOM KapaH/aIlioM WM TYIIbIO; aBTOMAaTH3MPOBAaHHBIM CIIOCOOOM  C
NpUMeHeHreM rpauuecKrx U MevaTtaroljuxX YCTPOMCTB BeiBoga DBM, npeanouteHue oTnaeTcs
aBTOMAaTH3MPOBaHHOMY criocoly. LIBeT m3o0pakeHWid yepTexell M CxeM - YepHbIM Ha GesoMm
¢doHe. B odopmieHuM KoMILieKTa JMCTOB TIpaduyeckoro MaTepuana paboThl cieflyer
NpUJep>KUBaTbCsl eAUHOro CTWas. Kaxzplii /MCT rpadguueckoro marepuana J0/DKeH UMeThb
yIJI0BOM 1UTaMmI, O(OpPMJIEHHbIM M 3arlo/HEeHHbIM 10 COOTBETCTBYMOLeMY cTaHzAapTy. [lpu
oopM/ieHHMM  [1IeMOHCTPAL[MOHHBIX JIMCTOB JIOMYCKAaeTCs HCIO/Ib30BaHUE BO3MOXKHOCTEH
L[BETOBOI'0 aKLIeHTHPOBaHWsI BHUMAaHHSI Ha OT/e/IbHbIX /IeMeHTax IMpe/iCTaB/IsieMoro Marepuara.

3AK/TFOYEHUE

B xope BbITIONHEHUs OJHOTO W3 BHU/IOB CAMOCTOSITeJTbHON pabOThl CTYZEHTOB - KypCOBOM
paboTel 1o AucIuIUIMHe «['eOMexaHWKa TMOJ3eMHOM pPa3pabOTKH MeCTOpPOXKeHWH I10JIe3HBIX
HICKOTIaeMbIX» CTY/IeHT TpruoOpeTaeT HaBBIKKM HCIIO/b30BAHMS HOPMAaTUBHBIX [IOKYMEHTOB TI0
0e30MacHOCTY ¥ TIPOMBILUIEHHOW CAHUTAPUM TIPH TPOEKTUPOBAHUH, CTPOUTENIbCTBE U
9KCIUTyaTalluyd TpeATpusTyil 1o Jo0biue U TiepepaboOTKe TBepAbIX TOJe3HbIX HCKOTaeMbIX U
TO/I3eMHBIX O0BEKTOB, B/a/leHUsi MeTOJAMH aHa/u3a, 3HaHWSl 3aKOHOMEpPHOCTeH TOBeJeHUsT U
yTipaBJieHUs] CBOMCTBAMM TOPHBIX OO/, U COCTOSIHMEM MacCHBa B Tpolieccax /00bIur TBepbIX
T10JIe3HbIX MCKOMAeMBbIX, a TaKXKe IPU CTPOUTE/bCTBE U SKCILTyaTalluy MOJ3eMHbIX COOPY>KEeHHUH.
[TomuMoO oCBOeHMSI BbIllIeNepeurCIeHHbIX KOMIIETEHLIM CTYJeHTaMU OCBavBarOTCs BOMPOCHI,
TIOCBSIILIeHHbIe YTyO/IeHHOMY HM3yUeHWIO0 BbIOOpa CHCTEMBbI TO/[3¢MHOM pa3pabOTKH, pacyeTy



YCTOI;’I‘JI/IBBIX MapaMeTpPpOB KOHCTPYKTHBHBIX 3JIEMEHTOB CHCTEMBI pa3p860TKI/I, 0COOEeHHOCTIM
MMPpOTEKdHHS TeOMeXdHHYECKUX TIpOLeCCOB B PA3/IMYHBIX TOPHO-TEXHUUECKHUX YC/IOBUAX,
PAa3BUTHUIO HABBIKOB pa3pa60TKH MepOHpHHTI/Iﬁ Mo TIpOrHO3y HW TIpeAyIpeXIJeHWH TOPHBIX

y1apOB.



[TPUNTOXEHNE A
MMHUCTEPCTBO HayKH U BbIcIIero obpa3zoBanus Poccuiickoii depeparyu
depiepanibHOE TOCyJapCTBEHHOE Oro/KeTHOe 0Opa3oBaTe/ibHOe YUpesKeHue
BBICIIIEro 06pa3oBaHuUs
«MarHuToropckuii rocyJapCTBeHHbIN TeXHUUECKUH YHUBEPCUTET

uM. I'"'1. HocoBa»
(®I'bOY BO «MI'TY um. I''. Hocoa»)

Kadepa reonoruu, MapKIieizepckoro sena
¥ o0oraiieHust TI0JIe3HBIX UCKOTIaeMbIX

KYPCOBOMH ITPOEKT

no AUCHUIIMHEe Yr1ipaBieHUe reoMexaHnueCKHMMU TIpoiieccaMu

Ha TemMy: BbiGop cucTembl pa3paboTKu ¥ 000CHOBaHKE TTAPaMETPOB €€ KOHCTPYKTUBHBIX
3/IeMEHTOB, o0ecrneurBarLUX 6e30macHoe HeapoIloJib30BaHue

Wcnonnuresnb: CTY[IeHT Kypca, rpymnmna
(®.1.0.)

PykoBopauTtens
(®.1.0. [0/DKHOCTB, YU. CTeleHb, Y4. 3BaHHe)

Pabota fomyiijeHa K 3alure «___» 20 r.
(moanuce)
Pabora 3amumineHa «__ » 20 ___T. C oLjeHKOU
(oLieHKa) (moamnuchk)

Marunutoropck, 201_



[MPUJIOXKEHUE b
MuHHCTEPCTBO HaYKH U BbicIIero obpazoBanus Poccutickoit Pesepatiyiu

denepanbHOE rocyZiapcTBeHHOe 610/kKeTHOe 0Opa3oBaTelbHOe YUpeXK/eHue
BBICIIIEro 06pa3oBaHuUs
«MarHuTOropcKuii rocyjapCTBeHHbIN TeXHUUeCKUN YHUBEPCUTET
uM. I'"'1. HocoBa»
(®I'bOY BO «MI'TY um. I''. Hocoa»)

Kadepa reosoruu, MapKIenzepckoro jena
1 oboralreHust ToJIe3HbIX UCKOMTaeMbIX

3AJAHVE HA KYPCOBOMU ITPOEKT

Tema:
CryneHty
(®.1.0.)
VcxopaHble faHHbIE:
Cpok cpaum: « » 20_r
PykoBoguresb: /
(mognuck) (paciumgpoBKa MOAIUCH)
3ajjaHuye Moy YunI: /

(mognuck) (paciumgpoBKa MOAIUCH)

Marunutoropck, 20__
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