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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

HGHBIO N3YyUCHUA I[aHHOfI JUCILIUITIIINHBI IBJIACTCA: HpI/IO6peT€HI/Ie O6y‘IaIOIJ.[I/IMI/I HCO6XOI[I/IMI>IX CIIeIMaJIbHBIX
podeccuoHaNBHBIX 3HaHUH B 007aCTH TOPHOTO JiejIa, IO pacueTy TOPHOro AaBJICHUS U YCTOMYUBOCTH MOPOJ Ha KOHTYPE
TOPHOM BEIPAOOTKH, ONPEIeTICHUs TEXHOJIOIMH BO3BEACHHS KPEIH IIPH IPOBEACHNH FOPHBIX M TOPHOTEXHUYECKHUX
BBEIPabOTOK ¢ COOITIOIeHNEM TPpeOOBAaHHMIA TPAaBIIT TEXHUKH O€30ITaCHOCTH U OXPaHBI TPYAa.

1.2

B 3amaun u3ydeHHs TUCIUIUIMHEI BXOJHT: YCBOCHHE 00yYarOIIMMIMU OCHOBHBIX TEOPETHUECKUX CBEACHHH, CBI3aHHBIX C
HaNpPsDKEHHBIM COCTOSHUEM HETPOHYTOI'O MAacCHBA TOPHBIX MOPOJ] U COCTOSTHHE MacCHBa BOKPYT COOPY>KCHHOH TOPHOM
BBIPA0OTKH; YCTOHYMBOCTBIO F'OPHBIX BBIPAOOTOK U CIIOCOOOB MX MOAJEPHKAHMS; 3HAKOMCTBO C TEXHOJIOTHEH COOpYKEHUS
TOPHBIX BBIPaOOTOK; IMONyYEHHE NMPAKTHUECKUX 3HAHUI I10 BOIIPOCAM IIPOSIBIICHUS TOPHOTO JAABJICHUS ¥ OJICP KaHUs
KOHTYpa FOPHBIX BEIPAOOTOK B YCTOHYHBOM COCTOSIHUH; BEIOOPY M pacueTy KpelH, OCHOBAM MPOSKTUPOBAHHS H
IIpaBUIaM OE30IacCHOCTH.

2. MECTO JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30BATEJBHOU ITPOI'PAMMBbI

Lucn (pasnen) OIT: |

2.1

TpeGoBaHusi Kk NpeIBapUTEIbHOM OATOTOBKE 00y4al0IIerocs:

2.2

Jucuunauebl (MOAYJIHN) M MPAKTUKH, /151 KOTOPbIX OCBOEHHE JAHHOI TMCHUIIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeAlIecTBYIOLICE:

3. KOMIIETEHIIUH OBYYAIOIIEIOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZYJIST)

OIIK-5: CriocodeH NpMHUMATL 000CHOBAHHBIE TEXHHYeCKHUe pellleHNs, BbIOUPaTh 3(pdeKTHBHBIC U (e30MAacHbIe
TeXHHYeCKHe CPecTBA M TEXHOJIOTHH NPH PelleHNH 32124 NPodecCHOHATBHOI JesiTeJbHOCTH;

3HaTh:

Ymern:

Buagern:

B pe3ysbTate ocBOeHHS TUCHUILTHHBI (MOAYJIs1) 00Y4AKOUIHIACS H0JKEH
3.1|3nars:

3.1.1| JocTmxeHus 0Te4eCTBEHHOH 1 3apyOe:KHOM HAYKU M TEXHUKU B OOIACTH TEXHOJIOIMU IPOXOIKH TOPHBIX BHIPAOOTOK;

3.1.2| TeopeTndeckue OCHOBBI pacyeTa rOpHOIo JaBJICHHUS;

3.1.3 | Bo3MO>KHbBIE BapHaHThI IPOSBIEHUS TOPHOTO AABJICHHS U BOIPOCH OAACPKAHUS KOHTYpa TOPHBIX BHIPAOOTOK B
YCTOHYHUBOM COCTOSIHUH;

3.1.4| TpebGoBauusi, nmpeabsBIsIEMbIC K COCTABICHUIO pabouel (TEXHUUECKON) JOKYMEHTAINHU Ha KPEIUICHUE TOPHBIX BEIPA0OTOK
IIpU TOPHBIX paboTax;

3.1.5| IIpaBuia Ge30nacHOCTH TPH BO3BEACHHUH KPEMU M SKCILTyaTallUH TOPHBIX MAIIIHH;

3.1.6 | OcHOBHBIC HOPMBI OXPAHBI TPYAA U TPYAOBOT0 3aKOHOJATENILCTBA IPH BEIOOPE, pacdere u Bo3BeneHnH kperu (OITK-9).

3.2 | Ymetn:

3.2.1| Onpenenars OCHOBHbIE TOPHO-TEXHOIOTMYECKIE CBOMCTBA FOPHBIX ITOPOJ;

3.2.2| Onpenensats yCTOHYMBOCTH TOPHBIX IOPOA HA KOHTYPE BBIPAOOTOK M CAMOCTOSITENBHO PACCUUTHIBAIOT HEOOXOXUMBIH
BapHaHT €ro MOAEPKaHNU, TIPABHUIIBLHO BHIOPATH CII0CO0 KPETUICHUS U TEXHOJIOTHIO BO3BEACHHMS KPEIH TOPHBIX
BEIPabOTOK;

3.2.3 [ CamocTosATENBHO PAOOTATh C HAYYHO-TEXHUYECKOH TUTEPATYpPOH, aHANN3UPOBATh UMEIOIIYIOCS B TUTEPATYPHBIX
HCTOYHHMKAaX HHPOPMALIUIO U TIPUMEHSTH €€ IPH MPOSKTUPOBAHUH IIPOIIECCOB MPOXOIKA TOPHBIX BEIPAOOTOK,
MOAJEePKaHUU UX B YCTOWYHBOM COCTOSIHUH Ha BECh CPOK IpOBeIeHUs TopHbIX pabdot.(OITK-9)

3.3 | Baagern:

3.3.1 | CrocobaMu 1 MEeTOaMH OIPE/ICIICHHS] OCHOBHBIX CBOMCTB F'OPHBIX IIOPOJ ¥ TOPHOTO JIaBIICHNS;

3.3.2| CriocoGHOCTBIO, UCIIOIb30BATh 3aKOHBI M METO/BI MAaTEMaTHKH, ECTECTBEHHBIX, TYMAHUTapHBIX M SKOHOMHUYECKHUX HAyK
pu pemeHun npogeccuoranbHbeX Hayk(OIK-9).

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIIMHBI (MO YJIA)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BU] Cemectp | YHacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue

3aHATUHA 3aHATHA/ / Kypce 107071 PaKT.

Pazneu 1. Beenenne. CBoiicTBa FOPHBIX
MOPOJI ¥ TOPHBIE BHIPAGOTKH.




1.1

JedopmanionHbie CBOHCTBA OPOI.
VYupyrue xapakrepuctuku. [Ipenemns
MIPOYHOCTH FOPHBIX MOPOA. ['opHBIE
BBIPAOOTKH: OTKPHITHIE, TOA3EMHBIE U
ropHorexHuueckre. Crocoosl
poBeeHHs BEIpaboToK. [ToHsATHE O
MIPOXOTYECKOM ITUKIIE, OCHOBHBIC 1
BCIIOMOTaTeIbHbIe onepaun. /Jlex/

J1.1J11.2
J1.3
JI1.4J12.1
J2.2J12.3
2.4

1.2

JedopmaronHbie CBOHCTBA MOPOLI.
IMonstre «nedopmanusy». Jedopmarn
CKaTHs, PACTSDKCHNUS, U3Tn0a, C/IBUTA,
IIPOJOJIFHEIE U MTONIEPEYHbIE, A0CONIOTHEIE
U OTHOCHTENbHbIE, YIPYTHE U
IUTaCTHYECKHe. YTIpyrue
XapaKTePUCTUKU: MOYJIb IIPOIOTBHOI
ynpyroctd, ko3¢ duiment Ilyaccona —
(U3MYECKUH CMBICT, €JUHHIIBI
HN3MEPEeHNS, PEIEITBI ATt TOPHBIX TTOPOI.
IIpouHOCTHBIE CBOWCTBA OO/,
HanpsbxkeHHOE coCTOsHHE OHO-
IIBYXOCHOE U TpexocHoe. HampsoxeHus
CXKaTHs, PACTSDKCHNUS, U3Tn0a, C/IBUTA.
IIpenensl MPOYHOCTH TOPHBIX MOPO,.
CoOTHOIIEHUE MEKY GCIK U Gp.
HamnpspkeHnst HopMasbHBIE U
TaHTeHIHaNbHbIC. Pa3pyienue — noreps
CIIOIIHOCTU MaTepHana, pa3phbiB cBs3eil.
CBs13p MEXIy HaPSHKCHUAMH U
nedopmarsamu. 'opHBIe BEIpaOOTKH.
Omnpenenenue, 3I€MEHTHL: KPOBIIA,
CTEHKH, 1104Ba, YCThe, 3a00H,
mpu3aboifHOE IPOCTPAHCTBO.
ITapameTpsl: IPOTSKEHHOCTS (TITyOnHa),
(opma 1 pa3Mepsl OIEPEUHOro CCUCHUS,
IITyOWHA 3aJI0KEHHS, YTOJI HAKIOHA.
BrrpaboTku pa3BeodHbIe U
9KCILTyaTalluOHHbIE, OTKPBITHIE U
MOA3EMHBIE, TOPU3OHTAIIBHBIE,
BEpTHKAIbHBIC, HAKTOHHBIE W KAMEPHBIE.
IllTonsHu, wTpeky, kBepunard. I'opasle
BbIpaOOTKH. Pacceuku, opThI.
BeprukanbHble BEIPaOOTKH: HIypQHI,
CTBOJIBI IIAXTHBIE Pa3BEIOTIHEIE,
9KCILTyaTalluOHHEIE, CIIEMbIE,
BEHTHISIIUOHHBIE, (POPMBI CEUCHUS
pa3mepsl u riryonHsl. HaktonHbIe
BBIPAOOTKH: CTBOJIBI, YKIOHBL,
BoccTaromue opemcoepru. CriocoObt
MIPOBEACHHS BEIPA0OTOK, aKIICHT Ha
OypoB3pbIBHOI crioco0. [ToHsTHE O
MIPOXOIYECKOM IHKIIE, ONEepaLlUH IIHKIIA.
HanpskeHHOE COCTOAHHE B MACCUBE U
BOKpYT BBIpaboTku. ©opmupoBaHme
00BEMHOr0 HANPSKEHHOT'O COCTOSIHUS 32
CUeT Beca BBIMIENEKAIUX OPOJI.
BennunHBI BEpTHKAIBHBIX U
TOPU30HTANBHBIX HAMIPSHKECHHH.
Koa¢ddumment ropuzonTansHOro
pacropa, Ipeseibl ET0 H3MEPEHHUSI.
[epepacnipenernenue HapsHKEHAUH 1TOCIIe
IIPOBEAEHHS TOPU30HTAIFHON BEIPAOOTKY.
Mp/

J1.1J11.2

JI1.3J12.1

J2.2712.3
2.4

13

/CP/

J1.1J11.2

JI1.3J12.1

J2.2J12.3
2.4




Pazpnes 2. Hanpsi:keHHOe cOCTOSIHUE B
MaccHBe FOPHBIX MOPOJ H BOKPYT
BbIPA0OTKH.

2.1 dopmupoBaHIe 00bEMHOTO JI1.1J11.2
HANPSKEHHOI'O COCTOSHUS 32 CUET Beca J1.3J12.1
BBIIIEIICKAIUX MTOPOJI. BenmnunHbl J12.2 J12.3
BEPTUKAJIBHBIX U TOPU30HTAIBHBIX 2.4
HanpspkeHuit. Koaddunment
TOPU30HTAIBHOTO PACIopa, MPeaelibl ero
HU3MepeHus. DMIopbl HANIPSDKEHUH, 30HBI
BIMSAHUSA, KO3((QHUIINCHTH KOHIICHTPAIIHH
HanpsDKeHUH. 3amac NpoYHOCTH B OOKax U
kposie. /Jlex/

2.2 OMIOpkI HANIPSKEHUH, 30HBI BITUSHUS, JIL.1JI1.2
KOO QUIMESHTHI KOHIICHTPAIHH JI1.3J12.1
HaNpsDKeHUH. 3amac MpoYHOCTH B OOKax 1 J2.2J12.3
KpOBIIE. 2.4
T'oproe naBnenue. ['unoreza M.M.

IIpoToapIKOHOBA O TOPHOM JABIICHUH IJIS

TOPU30HTANBHBIX BEIPA0OTOK:

napaboTMYECKUil CBOJI PABHOBECHSI, €TO

BBICOTA, pacueT. ['unoresa I1.M.

[MumbapeBuua Ist caydasi, KOraa |

KpOBJISL 1 OOKa BBIPAOOTKU HE yCTOWUMBEI.

Pa3mMeps! cBozla paBHOBECHS,

(hopMupOBaHKE IPU3MBI CIIOT3AHUS U

OOKOBOI'O JaBJICHUS Ha CTOUKH.

Mp/

23 /CP/ JI1.1J11.2
J1.3J12.1
J2.2J12.3
2.4

Pa3nen 3. TopHoe naBienue.

3.1 OrnpeneneHue MOHATUS «TOPHOE JIL.1JI1.2
nasienue». ['mnoresa M.M. JI1.3J12.1
IIpoTonbsikoHOBA O TOPHOM AABICHUU IS J2.2J12.3
TOPU30HTAIBHBIX BEIPAOOTOK. I Unoresa 2.4

IL.M. IlumOGapeBuya [u1st ciyyasi, Korjaa u
KPOBJISL M OOKa BBIPAOOTKU HE yCTOWYHBEI.
T'opHoe naBieHue 1 BEPTUKATBHBIX U
HaKIOHHBIX BbIpaboToK. DopMupoBaHue
TIPHU3M CIIOJI3aHUsT OOKOBBIX MTOPOJ U
BEJIWYWHA [aBJIEHUS 10 THIIOTE3aM
IIporonpsikoHoBa u LlumGapeBuya.
Tunoresa Jlexuumnxkoro. /JIex/




32

T'opHoe naBieHue 1 BEPTUKATBHBIX U
HAKIOHHBIX BBIpa00TOK. POpMHUpOBaHUE
TIPHU3M CIIOJI3aHUST OOKOBBIX MTOPO U
BEJIMYMHA JABJICHUS 10 THIIOTE3aM
IIporonpsikoHoBa u LlumbapeBuya.
T'unoresa JlexHumkoro. AHamus
BEJIMYMHBI TaBJICHUS B HAKTOHHBIX
BBIpabOTKax B pe3yJbTaTe pa3ioKeHus Ha
BEPTHUKAIBHYIO U TAHTEHITHAIbHYIO
cocrapystomue. Pacuer Bemmaua N u T B
3aBHCHUMOCTH OT yTJIa HAKIOHA.

T'opnas xpens. [TonATHs «xpenb» u
«kperaenuey. TpeboBaHUs K KPETH:
TEXHUYECKUE, TEXHOIOTMIECKHE,
SKOHOMUYECKHE. Buapl kpenu:
BpEMEHHasi, IOCTOSTHHAS, 110 TUITY
MaTepualia, Imo Xapakrepy paboThi—
JKeCTKasi M TIOaTIINBasI, 3aMKHYTast U
He3aMKHyTast. KpenexHble MaTepHabl.
JepeBo, copTa Jieca, HeJIOCTATKH,
npeuMyIecTBa, oopadorka. CopTaMeHT
necomarepuanos. LlemeHT, Mapkuy,
MPOU3BOACTBO. PacTBOpHI, HANTOTHUTEIH,
0eToH, JKe1e300eTOH. MeTai— BB
mpokara, cnennpogmis CBIL

Mp/

J1.1J11.2

J1.3J12.1

J2.2712.3
2.4

33

/CP/

J1.1J11.2

JI1.3J12.1

J2.2J12.3
2.4

Pa3nen 4. Topnasi kpenb.

4.1

TTOHSTHS «KPETIBY U «KPEILICHUEY.
TpeboBaHMs K KpeIH: TEXHUICCKHUE,
TEXHOJIOMMYECKUE, IKOHOMUYECKHE.
Buibl kpenu: BpeMeHHas1, HOCTOsIHHAS, 110
THUITy MaTepHala, o Xapakrepy paboThI—
JKECTKasl ¥ TIOJATIINBAsI, 3aMKHYTas 1
He3aMKHyTas. KpernexHble MaTepuabl.
JlepeBsiHHASL KPEIlb TOPU30HTAIBHBIX
BbIpaboTok. [TokazaTens ycrodunBoCTH
st iepesstaHON kper (ITy=0.15-0.20).
®opmsbl onepeyHoro ceueHus. [Ipunmun
pacdera JepeBSHHON Kperu
TOPU30HTAIEHOM BEIpaOoTKH. [Topsimok
pacdera qepeBsIHHON Kperu
BEPTHUKAIBHBIX U HAKIIOHHBIX

BBIpaboTOK. /JIex/

J1.1J11.2

JI1.3J12.1

J2.2712.3
2.4




4.2

JlepeBsHHAs Kpelb FOPU30HTAIBHBIX
BbIpaboTok. I[TokazaTens ycroitunBocTu
1utst nepessiHHol kpenu [1y=0.15-0.20.
®dopma ronepevyHoro ceYeHus —
TpaneuueBuaHas. KperueHue pamel
TMIOJIHBIE U HE TIOIHbIE, KPETUIEHHE «
BCIUIOIITHYIO» M «BPa30ekKy». Y CTaHOBKA
paM 10 OTBeCY, JIyHKH, PAaCKIMHKA, 3aMKH.
3atspkka. [IpuHIMn pacyera qepeBsHHOM
KpeIH TOPU30HTAIFHON BEIPAOOTKH.
JlepeBsHHAs KpPEIb BEPTUKATIBHBIX U
HaKIOHHBIX BbIpaboTok. dopma
MONIEPEYHOTO CEUYEHHSI U TEXHOIOTUs
BO3BEJICHUS. BEHITBI OOBIYHBIC
onopHble. Kpens criomHas, BeHIOBas U
Ha CTOIKaX; BO3BEIEHHE CHU3Y BBEPX U
CBepXy BHH3 (TI0[BeCHast Ha CKOOAX MITH
KPIOYbAX) 3aTKKa, 3a0yTOBKA, pa30MBKa
Ha otaeneHus. [Topsnok pacueTra
JIEPEBSHHON KpeNnu BEPTUKAIBHBIX U
HaKJIOHHBIX BBIPaOOTOK

BeroHHas kpenb FOPU30HTANBHBIX
BbIpaboTok. Kpenb MoHONMMTHAs, cOOpHas
u HaOpb3r-OeToHHas. KanuransHas
IIOATOMY HPH OOJIBIIHX CPOKAX,
JaBieHusx, rryounax [1y>0.2. Pacuer
OCTOHHOH Kpeny rOPHU30HTAIIbHBIX
BEIPaOOTOK.

Mp/

J1.1J11.2

J1.3J12.1

J2.2712.3
2.4

43

/CP/

J1.1J11.2

J1.3J12.1

J2.2712.3
2.4

Pasgen S. beronHas Kpenb.

5.1

Kpemns MoHONMuTHAS, cOOpHast U HAOPBI3T-
OeroHHas. Pacuer OeTOHHOI Kpenu
TOPU30HTANBHBIX W BEPTHKAIBHBIX
BeIpaboTok. ITopsmox Bo3BeeHHS
MOHOJIMTHOW OETOHHOW KpemnH: onanyoka,
071BO/1 OETOHA, MepeMelIeHHE OnalyOKu.
Opranmsamus pador. [TacropT xperureHus
rOpHOM BeIpaboTKH. /JIex/

J1.1J11.2

J1.3J12.1

J2.2J12.3
2.4

52

BeroHHas Kperb BEPTUKAIBHBIX
BBIpa00TOK. CXeMBbI MPOXOAKH CTBOJIOB:
rocieIoBaTeNbHast, TapauieIbHas,
coBMeleHHas. [lepenBrxkHas onamyoka ¢
oJ10HOM U 0Oe3 Hero. Opranuzanus

pabot. PacueT TonIIMHEI OCTOHHOH Kpery.

Buns! ankeproii kpenu. Koncrpyxiuu,
TEXHOJIOTUH YCTaHOBKU aHKEPOB U
o0s1acTH IPUMEHECHUsI. MalInHebl,
000pyIOBaHKE U MaTEPUAIEI,
IIPUMEHSICMBIE T BO3BEACHHS aHKCPHOH
KperH.

Mp/

J1.1J11.2

J1.3J12.1

J2.2J12.3
2.4

53

/CP/

JI1.1J11.2

J1.3J12.1

J2.2712.3
2.4

Pa3nes 6. AukepHas u
KOMOMHHPOBAHHAsl KpeIu.




6.1 Kpemns MoHonuTHAs, cOOpHast U HAOPBI3T- 2 J1.1J11.2
6etonHas. PacueT 6eTOHHOM Kpenu JI1.3J12.1
TOPU30HTANBHBIX U BEPTUKAJIbHBIX J2.2J12.3
BeIpaboTok. ITopsnok Bo3BeneHHS 2.4
MOHOJIMTHOW OETOHHOW KpenH: onanyoka,
11071BO/1 OETOHA, MEpeMELIEHHE ONayOKH.

Opranusanus pa6ot. [Tacopt kperuieHus
TOpHOH BeIpaboTKH. /JIex/

6.2 Pacuer ankepHOl Kpemnu. 4 JI.1J11.2
KomOnHpOBaHHAS KpPETb U 00JIacTh e JI1.3J12.1
IIpUMeHeHHs. MammHsl, 000pyIoBaHNe 1 J2.2J12.3
MaTepUallbl, IPUMEHAEMBIE 1T 2.4
BO3BE/ICHUSI KOMOMHUPOBAHHOM KpEIIH.

Kperienne conpspkeHUH TOPHBIX

BEIpaboTOK. COOpY)KEeHHE U KPETUICHHE

YCThsI INTOJBHY U [IAXTHOTO CTBOJA.

ApMHpOBKa IaXTHOTO CTBOJA.

Mp/

6.3 /CP/ 9,75 J1.1J11.2
JI1.3J12.1
227123
J2.4

Pasnen 7. Kpenienue conpsizkeHui

TOPHBIX BBIPA0OTOK.

7.1 OcoOEHHOCTH COOPYKEHHS U KPETJIeHHE 2 JI.1J11.2
YCThSI TOPHBIX BBIPAOOTOK (IITOJBHH, JI1.3J12.1
IIaXTHOTO CTBOJIA). APMHPOBKA IIIAXTHOTO J2.2J12.3
ctBona. ITacnopt KperuieHust TOpHOU 2.4
BbIpaboTku. [Ipumeps!
opopmirenus. /JIex/

7.2 ITacTopT KpeTIeHHsT TOPHO# BEIPAOOTKH. 4 JI1.1JI1.2
ITpumeps! opopMIICHUS U pacUETHI. J1.3J12.1
DHepreTrdeckasi TEOpHs TOPHOTO J2.2J12.3
naieHus. [loTeHansHas SHeprus 2.4
OIIpe/IeIEHHOT0 00BEeMa ITOpPOJT Ha
riy6une. [lepepacnpenenenue sHeprun
N3BJICYCHHOTO 00beMa. Y ienbHast
9HEPrOeMKOCTh Pa3pyIICHHUS IIPH CIKATUH,

PacTsHKEHHH, TOYCTHOM IIPIIIOKEHIH

Harpy3ku. OnpejieneHne pa3MepoB

(paauycoB) 30H TPEIIMHOBATOCTH.

Mp/

7.3 /CP/ 10 J1.1J11.2
J1.3J12.1
227123
J2.4

Pa3nen 8. Dneprernueckas teopust

TOPHOTO JaBJIeHHS.

8.1 VY enpHas SHEPrOEMKOCTh Pa3pyLICHUS 2 JI1.1J11.2
TIPH CXKATUH, PACTSHKEHUH, TOUEUHOM JI1.3J12.1
NPUIIOKEHUH Harpy3ku. [loreHuuanbHas J2.2J12.3
SHEPrus ONpeAeIeHHOro 00beMa mopo 2.4

Ha riryOuHe. [lepepacnpeneineHue
SHEPTHH U3BJICICHHOTO 00BEMA.
OCHOBHBIE IPaBUIIa TEXHUKA
6e30MaCHOCTH IPUBEICHUH TOPHBIX
pa6ort. /Jlex/




8.2 [IpenBapuTenbHBINA BEIOOP KPETH 1Mo 4 4 J1.1J11.2

JHepreTuieckoMy koddduimenty 3amaca JI1.3J12.1
TIPOYHOCTH Ha KOHTYpE BBIPAOOTKH U J2.2J12.3
PEKOMEHIALNHU K PacUeTy. 2.4

O hekTHBHOCTH TPUMEHEHUSI KPETTH.
®opmbl opranusayu pabor. OCHOBHBIE
IIpaBHUJIa TEXHUKH 0E30ITaCHOCTH
MIPUBEACHUH T'OPHBIX paboT.

Bomnpocks! k 3auery.

Mp/
8.3 /CP/ 4 10 JI1.1 J11.2
J1.3712.1
J12.2J12.3
2.4
8.4 3aget /MBKP/ 4 0,25 JI1.1J11.2
J1.3712.1
J2.2J12.3
2.4
8.5 3auer /3a/ 4 0

5. OHEHOYHBIE CPEJICTBA

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a1aHUs

1.AedopmaniioHHbIEe XapaKTEPUCTHKU TOPHBIX TIOPO/I.

2.ITpo4HOCTHBIE CBOWCTBA TOPHBIX MOPO.

3.CBsI3b MEXIY HAPSHDKCHUAMH U iehopMariisMu.

4.T'opHbIE BBIPaOOTKH.

5.27eMeHTHI U TapaMeTphl BRIPaOOTOK.

6.Crioco0bI MPOXOIKH BEIPAOOTOK.

7.0nepanyu ropHOIPOXOTYECKOTO IIUKIIA.

8.HanpspkeHHOE cocTOsSIHIE MaccHBa TOPHBIX Opos Ha riyoune H.
9.HanpspkeHHOE COCTOSHNE TOPHBIX TI0POJ] BOKPYT TOPU30HTAIBHOI BBIPAOOTKH.
10.01eHKa yCTOWIMBOCTH KOHTYPa BHIPAOOTKH.

11.Bo160p Tuna xpenu u (OpMBI IIOMIEPETHOTO CEUCHUS.

12.0npenenenre ko3 PUIHEHTOB 3a1aCOB IPOYHOCTH B KPOBJIE U OOKaX BBHIPAOOTKH.
13.0Onpenenenne ropHoro AasyeHus no runorese M.M. IIporonbskoHoBa.
14.0npenenenne ropHoro aasneHus o runorese I1.M. [umbapesuda.
15.0npenenenre ropHOro AaBIEHUS AT BEPTHKAIBHOH BBIPAOOTKH.

16.Pacyer HanpspKeHUH HAa KOHTYPE BEpTHKAILHOMN BBIPaOOTKH 10 runorese JlexHuuxoro.
17.T1oHATHS «KpeTby U «KpeIuieHne». TpeOoBaHUS K KPeITH.

18.Bumsl Kpemnu o CPOKy CIIyXKObI, TI0 MaTepuaity 1 Mo Xapakrepy paOoTsI.
19.Kpenexxubie marepuansl. JlepeBo, COpTaMEHT JIeCOMaTepUaIOB.

20.1lemeHT (IPOU3BOCTBO, MAPKH ), OETOH H KEJIe300CTOH.

21.Merami, BUIBI IpoKaTa, crierl. mpoduias CBIT. Apounas i TIOOHMHTOBasI KPETIb.
22.JlepeBsHHAs KpeIb TOPU30HTAIBHBIX BHIPAOOTOK: KOHCTPYKLUS U DJIEMEHTBI.
23.Tlopsnok Bo3BeA€HHs AEPEBIHHON KPEITH.

24.3arspkka. MaTepran, Ha3HauUCHNE U 00JIaCTh IPAMEHEHHS.

25.0mpeneneHne 1uaMeTpa BEpXHSIKA.

26.1IpoBepouHbIil pacueT Ha MPOYHOCTH CTOUKH.

27.0mpeneneHre TOPHOTO ABIECHHUS ULl HAKTOHHBIX BBIPAOOTOK.
28.JlepeBaHHAs KPEIb HAKIOHHBIX BEIPA0OTOK, OPSTOK BO3BEICHNUSI.
29.JlepeBsiHHAs KpeIlb BEPTUKAJIBHBIX BBIPAOOTOK, TIOPSIOK BO3BEICHHSL.
30.ApMUpOBaHHUE MIAXTHOTO CTBOJIA.

31.Pacuer nepeBsHHON Kpemu.

32.06macTb IPUMEHEHHUS aHKEPHOI KPeIH.

33.Tunsl aHKEPOB, IPUHIIMIT PaOOTHI.

34.Pacyet xene300eTOHHBIX aHKEPOB.

35.06macTs IpruMeHEeHUs HaOpBI3T-OETOHHOI KperH.

36.Marepuains! 1 000pyI0BaHHE JUI BO3BEACHUS HAOPBI3r-06TOHHON KPEITH.
37.Pacuet HaOPBI3r-OETOHHOM Kpery.

38.MoHonuTHast 6eTOHHAsI KPeTlb.

39.TroOuHTOBas KpPEIb FOPU30HTANBHBIX BBIPAOOTOK.

40.Merannuueckas apoyHast Kperb.

41.Kperuienue conpsipKeHUH.

42.CoopyKeHue U KpPEIUIEHUE yCThs IIaXTHOIO CTBOJIA.




43.PacdeT GETOHHOTO KPEIUICHUS IITAXTHOTO CTBOJIA.

44.AHKepHas Kpenb MAaXTHBIX CTBOJIOB.

45 TTacmiopT KperuIeH!s BBIPaOOTKH.

46.2HepreTUUecKas THIIOTE3a TOPHOTO JaBJICHUS.

47 Pacnpenenenue n30bITOUHON SHEPTHH B MAaCCUBE BOKPYT TOPHON BBIPAOOTKH.
48.Y nenbHbIC S3HEPrOEMKOCTH pa3pyLIeHHs! 00pa3oB U MacCHBa.

5.2. Tembl NHCBMEHHBIX PadoT

Tema 1. OueHka HanPsHKEHHOT'O COCTOSTHUSI TOPHBIX ITOPOZ Ha KOHTYPE U pacdeT YCTOHUMBOCTH KOHTYpa C€UEHHs TOPHOU
BBIPAOOTKHL.

Tema 2.01eHKa yA€IbHONW NOTEeHIMAILHON SHEPTHH, HAKOTUIEHHON CHUJTaMU TPaBUTAIMU B eIMHHIIE 00beMa TOPHOM MOPOJIBL.
Tema 3. BapuaHThl pacnipe/ieiIeHusI IOMOTHUTEIBHON MOTCHIIUAIBHON SHEPTUH BOKPYT TOPHBIX BHIPAOOTOK.

Tema 4.0O1eHKa yIeNbHON SHEPTOSMKOCTH pa3pyIIeHHs 00pa3IoB M MACCHBA TOPHBIX MTOPO]I.

Tema 5. K Bompocy onpezaeneHus pa3MepoB 30H pa3pylIeHHs TOPHBIX MTOPOJ , BOKPYT TOPU30HTAIBHBIX BBIPAOOTOK.

Tema 6. I'opHBIC MAIIUHBI OTEYECTBCHHBIX U 3apyOCIKHBIX Opranu3aiuii (GupM) Asst BO3BEACHHS KPEIU TOPHBIX U
TOPHOTEXHUYECKUX BBIPAOOTOK.

Tema 7. TeXxHONOTUM BO3BEACHUS KPETIH TOPHBIX U TOPHOTEXHUIESCKUX BBIPAOOTOK U BOIPOCKHI COOFOIEHIISI TTPABHI O€30ITaCHOCTH.

5.3. OueHouHbIE CpeaCcTBA

HWror Texymero koHTpons (3adeT B 3 cemectpe).

Bompocs! k 3auery

1.JleopManioHHbIe XapaKTepUCTUKU TOPHBIX OO,

2.IIpoyHOCTHBIE CBOWCTBA TOPHBIX MTOPO/I.

3.CBs13b MEXIY HAIPSHKCHUAMH U JiehopMaIiisaMi.

4.T'opHble BEIPaOOTKH.

5.25eMeHTHI U TapaMeTphl BBIPaOOTOK.

6.Cr1oco0BI ITPOXOIKHA BEIPAOOTOK.

7.0mneparuy TOpHOMPOXOTIECKOr0 UKIA.

8.HanpspkeHHOE cOCTOsIHME MaccuBa TOPHBIX 1OpoJ Ha Tiryonne H.
9.HampspxkeHHOE COCTOSTHIE TOPHBIX OPOJ] BOKPYT TOPU30HTAIBHOM BEIPaOOTKIL.
10.0meHKa yCTOIYMBOCTH KOHTYpA BEIPAOOTKHL.

11.Bb160op THna kpenu u GopMbl MONEPEYHOTO CEUSHHUS.

12.0Ompenenenne K03 PUINEHTOB 3aI1aCOB IPOYHOCTH B KPOBJIE U OOKAaX BHIPAOOTKH.
13.0npenenenune ropaoro Aasienus no runorese M.M. IIporonpsakoHoBa.
14.0npenenenne ropHoro aasneHus 1o runorese IL.M. Hiumbapesuya.
15.0npenenenye ropHOro AaBl€HHs A7l BEPTHKAIBHOM BBIPAOOTKH.

16.Pacyer HanpsyKEHUI Ha KOHTYPE BEPTHKAIBHON BHIPAOOTKH 110 THIoTe3e JIEXHUIKOTO.
17.TToHATHS «KpETby U «KpeIuieHne». TpeOoBaHUS K KPEITH.

18.Bubl Kpemnu 1o CpoKy CiIyKO0bl, IO MaTepUaly 1 Mo Xapakrepy padoThl.
19.Kpenexnbsie MaTepuaisl. JlepeBo, COpTaMEHT JiecoMaTepraioB.

20.1lemeHT (TIpOU3BOJICTBO, MAPKH), OETOH H KeJIe300€TOH.

21.Mertamnn, BUIBI IpoKaTa, crierl. npoduias CBII. ApouHas u TIOOHHrOBast KPEIlb.
22.JlepeBsHHAs KpeTlb TOPH30HTAIBHBIX BEIPAOOTOK: KOHCTPYKLUS ¥ SJIEMEHTBHI.
23.I1opsinoK BO3BEAEHUS JEPEBIHHOM Kpemu.

24 3arsxka. Marepuai, Ha3Ha4eHHE U 001acTh IPUMEHEHHUS.

25.0mpenenenue quaMeTpa BEpXHIKa.

26.I1poBepouHsbIil pacdyeT Ha MPOYHOCTH CTOWKH.

27.0npeneneHne TOPHOTO AABICHHS T HAKITOHHBIX BBIPAOOTOK.
28.JlepeBsiHHAs KpeIlb HAKIIOHHBIX BBIPA0OTOK, MTOPSAOK BO3BEICHHS.
29.JlepeBsHHAS Kpellb BEPTHKAJIBHBIX BHIPAOOTOK, IOPSII0K BO3BEICHUS.
30.ApMupOBaHUE MIAXTHOTO CTBOJIA.

31.Pacuer nepeBsSHHON Kpemu.

32.00nacTb MpUMEHEHUS! aHKEPHON KPETIH.

33.Tunsl aHKEPOB, PUHIIHIT PAOOTHI.

34.Pacuer xene300eTOHHBIX aHKEPOB.

35.06mnacTb IpIMeHEHUs] HaOpBI3r-OETOHHOIT KpernH.

36.Matepuansl 1 000py10BaHUE JJIs1 BO3BEACHHUS HAOPBI3r-OETOHHOW KpETIH.
37.Pacuer HaOPHI3r-OSTOHHO KperH.

38.MononuTHast 6eTOHHASI KPeTIb.

39.Tro6uHroBast Kpenb rOpU30HTAIBHBIX BBIPAOOTOK.

40.Merannuyeckas apodHasi Kperlb.

41 Kpennenue conpspkeHUM.

42 .CoopyxeHHe U KpeIJICHHE YCThs IIaXTHOTO CTBOJIA.

43.PacueT GETOHHOTO KPEIJICHHUS [AXTHOTO CTBOJIA.

44.AHKepHast Kpellb IaXTHBIX CTBOJIOB.

45 ITaciopT KpeTIeHUs BEIPaOOTKIL.

46.2OHepreTuyeckasi TUIIOTE3a TOPHOTO JaBIICHUS.

47 Pacnipenenenue n30bITOYHON SHEPTHH B MACCUBE BOKPYT TOPHOU BBIPAOOTKH.
48.Y nenpHBIE SHEPTOEMKOCTH Pa3pyIIeHNs 00pa3IloB U MacCHBa.




5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPE/ICTB

BxonHoil KOHTPOIB (TECTUPOBAHHUE)

Texymuii KOHTPoIb (cobeceroBaHUE MPU 3aIIUTE JTaOOPATOPHBIX PaboT)
BrimontHenne u 3ammuTa pedepara

VY4actue B HAy4HOM CEMUHAPE

3auer

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJIMHBI (MO YJIA)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JIUTEpPATYpa

ABTOpBI, COCTaBUTCIIN 3ariiaBue I/I3,E[aTCJILCTBO, rona

JI1.1 | JLA. Epodees, I'.C. ®Du3KKa TOPHBIX TOPOJT Tomck: M31-Bo Tomckoro
Baxpomees, B.C. MOJIUTEXHUYECKOro yH-Ta, 2006
3unrucHKo, I'.I.
Homoxonosa

JI1.2 | Tpy6euxoii K. H., OCHOBBI TOPHOTO efIa: Y4eOHUK M.: AkafieMUYeCKUI MTPOEKT,
INanuenko IO. IL. 2010

JI1.3 | JLT. I'pabuak, B.1. I'opHONPOXOMYECKHE MAIITMHBI X KOMITJICKCHI: Y4eOHHK Bomnrorpan: Uu-®omnuo, 2012
Hecmortpsies, B.A.
Kocesanos, b.H.
Ky3zosnes, B.1.
ennepos, B.II.
SuH

JI1.4 |Bproxoseuxuii O.C., OCHOBBI TOPHOTO flefla  : yuebHoe mocobue Cankr-IlerepOypr: Jlaus, 2019
Wnaxuu C.B.,
Kapnuxos AIL.,
SAmmn B.IL

6.1.2. Jlono1HUTe/ILHAS JIMTEPaTypa

ABTOpBI, COCTABUTENHN 3arnaBue W3natenscTBo, rox

JI2.1 |Ilox pen. [MeTpoduznka M.: Henpa, 1992
H.b.lopt™man

JI2.2 |Tloxnan I'. T'., I'punueB | [eonesus M.: Akagemuueckuii [Tpoekr,
C.II 2008

JI2.3 | Cuanucsn 9. C., IMetpodusmaeckue ocuoBbl [ IC: yaebHoe mocobre PocroB-na-Jlony, 2013
IIsrxamos B. B.,
Kynunos B. B.

J12.4 | bproxoseuxuii O.C., OCHOBBI TOPHOTO Jiefnia: yueOHoe nocodue CII6.: Jlans, 2017
WUnaxwuu C.B.,
Kapnuxos AIL,
Smmn B.IL

6.3.1 IlepevyeHb MPOrpaMMHOro odecne4eHust

6.3.1.1 | Windows 7 |

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

AynuTopus | Hasnauenwne OcHaneHnue | Bupg
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Aynutopust IS TeKIHOHHBIX,
NPAKTUYECKUX, 1a0OpaTOPHBIX
Y CEMUHApPCKUX 3aHATHH.

Crennanu3upoBaHHast MeOeb:
Habop yueOHOI Mebenu Ha 24
M0Ca/I04HBIX MECTA; CTOJ

MpernoAaBaTeabCkuii — 1 mr.,
CTYJI MpenogaBaTeabekuii -1
LIT.; 10CcKa MenoBas- 1 mr.,
TEJIEBU30p HAa KPOHLITEHHE ¢
BH/JIEO IPUCTABKOM.
Crienanu3upoBaHHast
AyIUTOPHUSA 110 GU3UKA TOPHBIX
Hopox;

ruapasnuueckuit npecc I1-50;
ruapasnnueckuid npecc [TH/I-
30-400 ¢ pyunsiM Hacocom H
2.63.2P; mudpooit
TEH30METPUUYECKUI MOCT
(ITM-5); yneTpa3ByKOBEIE
npubopsr YKB-1M n YK-10
IIMC; cTaHOK J1s1
ompezeeHus adpa3sHBHOCTH
nopox (YCC); ycTaHOBKa JJIst
OIpe/ieNIeHNs TBEPIOCTH TTOPOJ
(YMI'TI-3); npubop amst
OIIpe/IeIIeHHST KPETIOCTH TIOPO
(ITOK); xummaeckast HOCyAa;
9JIEKTPOHHBIE BECHI;
TEXHUYECKUE BHICOKOTOUHbBIE
BECHI C pa3HOBECAMM; HaOOp
CHUT U MUKHOMETPOB;
3JIEKTpOHArpeBaTenb s
napaduHa; Habop
CTaHAAPTHBIX U PACXOAYEMbIX
00pa310B TOPHBIX TOPOL ISt
IIPOBEJICHUS UCCIIEI0BAHUN U
IKCHEPHMEHTOB.

8. METOIUYECKHE YKAZAHUA JJISA OBYJAIOIIUXCSA ITIO OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIST)

1. 3ansaTus CEMHUHApPCKOI'o TUITa (HpaKI‘I/I‘IeCIG/Ie 3aHATHS, BKIIIOYAA 3aHATHC - I[I/ICKyCCI/IIO)

B xoze 3aHsaTHIT 00yUarOnMMcst pEKOMEHTYETCS:

- BECTH KOHCIIEKTUPOBaHUE Y4eOHOro MaTepuaa;

- oOpamaTe BHUMaHUE Ha KaTerOpud, OPMYITHUPOBKHU, PACKPHIBAIOIINE COJEPKAHUE TEX I MHBIX SIBICHUH U IPOIECCOB, HAYYHBIE
BBIBOJIbI U TIPAKTUYECKUE PEKOMEHAALIUH 110 UX TPUMEHEHHUIO;

- 33/1aBaTh MPEMOAABATEIIO0 YTOYHSIOIINE BOIPOCHI C LENbI0 YSICHEHHUS TEOPETUYECKUX TOJIOKEHUH, pa3pelIeHus: CIIOPHBIX
CUTYaIIUH.

B pabounx KOHCIIEKTaX jKeNaTeNIbHO OCTABISATH MMOJIS, HA KOTOPBIX BO BHEAYUTOPHOE BPEMsI MOXKHO CIENaTh MOMETKH U3 Y4eOHO-
METOIHYECKOr0 0OCCIICUCHHUS [T CAMOCTOATENFHOM PaOOTHI 00YYAIOIIIXCSI, TOMOIHSIIONIETO MATePHal IPOCTYIIAHHOW TEMBI, a
TaloKe TIOMETKH, MOAYEPKUBAIOIINE 0COOYI0 BAXKHOCTH TE€X MIJIH UHBIX TCOPETHUCCKHUX MTOIOKCHHM.

Jis ycnenHoro oBiaieHusl KypcoM He0OXO0AMMO TIOCEIATh BCE 3aHATHUS, TaK KaK TEMATHUECKAN MaTeprall B3aHMOCBSI3aH MEXITY
coboii. B cinydasx mpomycka 3aHsATHs CTYJEHTY HEOOXOAUMO CaMOCTOATEIBHO U3yUYUTh MaTepuall U OTBETUTH Ha KOHTPOJIbHBIE
BOIPOCHI I10 MPOIYIIEHHONW TEME BO BPeMsl HHIUBUAYaTbHBIX KOHCYJIbTALINH.

2. CamocrosTenbHas pabora (H3ydeHHe TEOPETUUECKOro Kypca, MOATOTOBKA K TeKyIeMy KOHTPOIIO M MPAaKTUUECKUM 3aHATHSIM)

ITpu moATOTOBKE K TEKYIIIEMY KOHTPOIIO 00ydaronieMycsi HeOOXOMMO H3Y9IUTh METOJHYECKYIO H OCHOBHYIO JINTEPATyPY,
O3HAKOMUTCS C IONOIHUTENIBHOU JINTEPATYPO, y4ECTh PEKOMEH ALY IIPEIIOAaBaTENs.

3. ITogroroBka K 3a4eTy

IoaroToBka K 3a4eTy MpexIonaaraer:

- U3y4YEHHE OCHOBHOH W JIONIOJTHUTEIBEHON JINTEpaTyphl

- H3y4YeHUE KOHCIICKTOB JICKITUH

- yJacTHe B TIPOBOANMBIX KOHTPOJIBHBIX OMPOCax

- TECTUPOBaHHME 110 TeMaM

ITepeueHb BOPOCOB, BBEIHOCHMBIX Ha 3a4eT MPEACTABICH B IPUIOKEHUH 1.2.




