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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1|Lens aucuumiuHel — GopMHUpOBaHUe MpodeccnoHaTbHON KOMIIETEHINH, TO3BOJISIONIEeH 00yJaroINM penaTh HHKeHEpHBIE
3aJ]auu 110 BEIOOPY CIIOCOOOB COOPYKEHUS TOHHENEH B Pa3INYHBIX I€0JOIHYECKUX IHJIPOTe0JIOrHYECKHUX YCIIOBHSX.

1.2]OcHoBHBIC 3ala4d JUCHUILIUWHBI COCTOAT B TOM, YTOOBI 6yﬂyHII/H71 CIICHUATUCT TIOJYYHIT 3HAHUA O criocodax COOPYIKCHUA
TOHHEHeﬁ; HU3YUYUIT TEXHOJIOTMYCCKHUE ITPOLCCCHI ITPH IMTPOXOJAKE TOHHCHEﬁ, KOHCTPYKTHUBHBIC CXEMBbI U OCOG@HHOCTI/I,

1.3]o6opynoBanue 1 y37b6I TOHHEIEIIPOXOIYECKUX MEXaHU3MPOBAHHBIX KOMIIJIEKCOB, OCHOBBI pacuéTa nX KOHCTPYKTHBHBIX U
TEXHOJIOTHYECKHX ITapaMeTpPOB.

2. MECTO JUCHUIIJIUHBI (MOJY.JI5I) B CTPYKTYPE OGPA3OBATEJILHOM ITPOT'PAMMBI

Lukx (paszen) OIT: [51.B.02

3. KOMIIETEHIIMN OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSA JUCHUTIJIMHBI (MO Y JIS)

[TK-4 CniocoOeH BBIMOIHATH OPraHU3aINI0 CTPOUTEIBCTBA U TEXHUUECKOTO 00CITYKHBAHUS MOCTOB M TOHHEJICH

ITK-4.2 Opranu30BBIBaeT BHIOJIHEHHE PAOOT 10 CTPOUTENLCTBY HOBOTO, PEKOHCTPYKIMHU HIIH KAUTATEHOMY PEMOHTY JKEJIE3HOIOPOKHOTO
MYTH ¥ HCKYCCTBEHHBIX COOPY>KEHHUI B COOTBETCTBUH C IIPUHITON B MPOEKTE MPONU3BOJCTBA PA0OT TEXHOJIOTHIECKON CXeMO

B pe3yabTaTte ocBOeHNS TMCHUILUINHBI (MOIYJIs1) 00yUarouiics T0IKeH

3.1{3naTn:

3.1.1|- xmaccupuKanuio ¥ KOHCTPYKIUH IPOXOTIECKUX IIUTOB, OCHOBHBIX THUIIOB YKJIQTYHKOB COOPHOM TOHHENILHOH 00/IEITKY;

3.1.2)- KOHCTPYKTUBHBIC CXEMBI 1 0COOCHHOCTH TOHHEJICTIPOXOAYECKNX MCXAaHU3UPOBAHHBIX KOMIIJIEKCOB.

3.2|Ymern:

3.2.1|- BBIOMpPATH CXEMY MPOXOAYECKOTO IIUTOBOI'O KOMIUIEKCA;

3.2.2|- 000CHOBEIBATH MPUHUMACMBbIC NHKCHEPHO-TEXHOJIOTHUCCKUEC PCILICHUS.

3.3|Baaners:

3.3.1|- HaBBIKAMH OLICHKHU BapuaHTOB TEXHOJIOTUH IIPOXOAKHN TOHHEJIEH B Pa3IMIHbIX HHXKCHCPHO-TCOJIOTHUYCCKUX YyCIIOBUIX.

4. CTPYKTYPA U COJIEPKAHUE JUCHUAIIIAHBI (MOY.JIST)

Kon HaunmenoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHUS Kype

Paznen 1. Conep:xaHue HCKYCCTBEHHBIX COOPYKeHHUI

1.1 OO1mue NPUHIUIEL CTPOUTENLCTBA TOHHEIEH FOPHBIM CIIOCOOOM. 7 2
Knaccudukamnus rpyHTOB

IPUMEHHUTENIBHO K CTPOUTENLCTBY TOHHENCH. [IpuHIMnMansHas cxema coopyKeHHs.
ToHHEeN. OCHOBHAs! TOHHEIbHAs

TepMuHONOrUs.PaspaboTka rpyHTa B 3200€ M BpeMEHHAs KPEIlb.

Haznauenue BpeMeHHO# kpenu. KperuieHne nopranbHOM Bpe3KH.

PyuHoil, MexaHU3UPOBAHHBIN

croco0b 1 0ypo-B3psiBHBIC padoThl (BBP). [Tacnopt BBP. Tacnopt

BPEMEHHOI1 Kperu.

/Jex/

1.2 3aBUCHMOCTB cr1oco0a padoT MO CTPOUTENHCTBY TOHHENEH H 7 2
MTOJ3EMHBIX COOPYKEHUH OT HH)KEHEPHO-TE€OJIOTUUECKHUX U THIPO- TEOJIOTHIECKUX
YCIIOBUH M pa3MepoB ceueHus1 TOHHeNsL. Buibl BpemeHnHo# kpenu. O6nacth
MIPUMEHEHUS Ka)XIOT0 TUIA aHKepOB. [1acrmopT BpeMEHHOTO KPEIUICHHUS BEIPAOOTKH.
Crnoco0bI CIIIOIHOTO 320051, YCTYNHBIH, ONEPTOrO CBOAA, OIIOPHOTO SIpa,
[EHTPATBHOM INTONBHHA M PACKPBITHS BBIPAOOTKU Ha MOIHBIH MPOGHIb MO YaCTIM
(HoBOaBcTpHiickHii coco0). O6nacTh ux npuMeHeHus. CpecTBa MeXaHU3alUH.
/JTex/




1.3 Bo3BeeHrne MOHOJIMTHBIX OCTOHHBIX 00/1e710K. OCHOBHBIC BH/IBI OMATyOOK. 2
MexaHU3MBI 1S YKJIAIKA U TPAHCTIOPTUPOBAHKS OETOHHOW CMECH.
BeToHOYKITaIINKH 1
0OeTOHOHATHETATEIH
MTHEBMATHYECKOTO ICHCTBUS, OETOHOHACOCHI.
HaGpsizroeronuposanue. Harneranue pacteopa 3a ooaenky. Haznauenue
MIEPBUYHOTO ¥ KOHTPOJIBHOTO HarHETaHMS.
ITpou3BoaCTBO paboT MO TUAPOU3OIISAIIUH TOHHEICH U MOA3EMHBIX COOPYIKECHHH.
Y CTpoilcTBO OKIIEEUHOMN
THAPOU3OJISIIUY U3 PYJIOHHBIX U INIEHOYHBIX MaTEePUaJIOB.
YerpoiicTBo xene300eToHHol py6arky. [IpuMeHeHue TOPKPETUPOBAHUS U
BOJIOHETIPOHHUIAEMBIX TIOKPBITHI M3 MOJIAMEPOB.
/J1ex/
Pazpnean 2. [llutoBoii cnocod
2.1 CyIIHOCTh U OCOOCHHOCTH IIUTOBOTO CIIOCO0a COOPYKEHHUS TOHHEJICH. 2
OCHOBHBIE KOHCTPYKTUBHBIE CXEMbI COBPEMEHHBIX MTPOXOIYECKUX HIUTOB.
Knaccugukanus muroB. DneMeHThI HIUTa U UX Ha3HAYECHUE.
Omnpenenenre OCHOBHBIX pa3MepoB muTa. OnpeaeneHie CONpOoTHBIECHUH,
Mpeoa0JICBACMBIX IIIUTOM.
[oaroroBurensHbIe PabOTHI IPH MUTOBOH MPOXOAKe TOHHeNeH. [I{uToBble kKamepsl,
MX KOHCTPYKIHMHU U 000pYyIOBaHUE MPH MIPOXOAKE HA JIMHUAX TOHHENEH TITyO0Koro u
MeJKoro 3anoxenus. Coopy eHne IUTOBBIX KaMep METOJIOM OITyCKHOM Kperu.
MoHTaX IUTa H BBIXOJ €r0 Ha Tpaccy.
/JTex/
2.2 Oco0eHHOCTH COOPHBIX TOHHENBHBIX 00e10K. MeTa/uinueckue 1 2
JKeJe300eTOHHBIE TOHHEIbHBIE 00aenkn. ObeceueHre
BOJJOHEIIPOHUIIAEMOCTH COOPHBIX TOHHEIBHBIX 00/1€JI0K, BHIOOP KOHCTPYKIIUH U
YCTaHOBJICHHE OCHOBHBIX NTApaMETPOB 001EJIKH
KpyToBOTro ouepTanus. PacueTHasi cxeMa M CTaTHYECKUN pacueT TOHHEIbHOU
obnenxu. [IpoBepka
MIPOYHOCTH CEUSHUH MO TPENEITHHBIM COCTOSHHSIM.
/JTex/
2.3 IIpoxonka TOHHENEH NOITyMeXaHU3UPOBAaHHBIM IMTOBBIM KOMILIEKCOM. PazpaboTka 2
rpyHTa B 3a00€ MpH MPOXOJIKE B CKAJIbHBIX U MOJyCKAIbHBIX IPYHTaX.
ITocnemoBarenbHOCTH paboOT M CIOCOOBI KPETUICHHUS KPOBITH U Ji0a 320051 npHu
[IPOXOJIKE B MATKUX TPYHTaX, IIPU MPOXOJKE B HEYCTOHUMBBIX IrpyHTax. lllannopHas
Jormaras kpersb Jioa. [Ipoxozka B mecyaHbIX TPYHTaX IUTOM, 000pYIOBaHHBIM
JONOJIHUTENILHBIMU TOPU30HTAIBHBIME TUIOIIAAKAMH.
MexaHU31pOBaHHbBIE IIUTHI, TOHHEJIETPOXOAYECKHE MALIIMHBI U 000PYy10BaHUE JUIS
cOopku 00/1eNTOK. PrIuaskHble, KONbIEBbIe, TyTOBBIE U CTPEIOBbIE YKIQTIYHKN
cOopHBIX 001€em0K. /JIek/
2.4 ITonBoHBIE TPAHCHOPTHBIE TOHHENH. VX TUIIBI 1 0COOEHHOCTH. BHIbI TOHHETBHBIX 2
TIePEeX0/I0B uepe3
BOJHBIE Mperpasl U UX cpaBHeHUE. KOHCTpYKIUH OMyCKHBIX ceKLuid. OCoOeHHOCTH
pacueTa noJBOJHBIX TOHHEJEH U3 OMYCKHBIX CEKIUI.
IlonBoHOE coeMHEHNE CEKIU.
/JTex/
2.5 IIpoxonka TOHHENEH NPOXOYECKUM TOHHEJIbHBIM MEXaHU3UPOBAHHBIM KOMILIEKCOM 20

(IITMK).

ITpunuunuansuas koHcTpykTuBHas cxema [ITMK. Ipu3sa6oiinas kamepa. CrocoOsl
npurpysa 3a6os1. Kecconnast kamepa. Crioco0bl yOopku pa3pab0oTaHHOTO IpyHTa.
INepBUYHOE 1 KOHTPOJIBHOE HArHETaHHE PACTBOPA 33 00/EIIKY. Y CIIOBHS

3¢ QeKTUBHOTO MPIMEHEHUS KOMITIEKCa. MOHTaX 00/eKN U3 TIOOMHTOB M TIOPSIIOK
cOQTIMBaHUS DIEMEHTOB OOIEIKH.

Konrpons kauecTBa paboT U TpeOOBaHUS K TOUHOCTH MOHTaxa. /Cp/

Paznen 3. CnenmnajibHbIe CIIOCOOBI




3.1 HckyccTBeHHOE TOHMKEHHE YPOBHS TPYHTOBBIX BOA. CIIOCOOBI OCYIIICHHS TPYyHTOB. 7 2
Jlérkue urnouabTpoBBIe yCTaHOBKU. [IpMHIMI CO3MaHNs BaKkyyMa B
BOJOIIOHU3UTEIBHON cucTeMe. Y CTaHOBKA 3a00MHOr0 BOJOMOHIKEHUS. D)KEKTOpHas
7 UrnoUIBTPOBast yCTAHOBKA.

IIpuHumn nelcTBys KEKTOPHOT0 BOAONOABEMHUKA. [IecuaHo-

rpaBuiiHast 0OCHIIKA Y BOJOIOHU3UTEIbHBIX CKBAXKHUH U €€ Ha3HAUCHUE. Y CTAHOBKA
IIIyOMHHOTO BaKyyMHOTO BOJOIOHIKEHHS. Y CTPOMCTBO BaKyyM- KOHIIEHTPHIECKOH
CKBaKHHBI. CyIIHOCTB CIIOC00a HCKYCCTBEHHOTO 3aMOPayKMBAHHS ITPYHTOB.
TexHOI0rNs paccoIbHOTO 3aMOPAXKUBAHUS IPYHTOB. XJIaJareHT U XJ1aJI0HOCUTEb,
WX Ha3Hau€HHE M OCHOBHbIE CBOWCTBA. be3pacconbHble TEXHOIOTUN 3aMOPaKUBAHUS
rpyHTOB. TaMIOHUpPOBAaHUE TPYHTOB ITyTEM MHEKIIUH IEMEHTHBIX U
LEMEHTHO-TJIMHHUCTBIX PACTBOPOB. XUMHIECKUE CIIOCOOBI 3aKPETICHHS TPYHTOB.
CMmonu3anus rpyHTOB. T€XHOJOTHH CTPYHHOM LIeMEHTAIK TPYHTOB. /JIek/

Pa3pen 4. IlpakTnyeckue U 1a00paTOpHbIe 3aHATHS

4.1 Br10op crioco6a coopyxenus ToHuenei. /TIp/ 7 2

4.2 Pacuér ITacnopta BBP 1 cocraBnenue nacropra BpeMEHHOTO KPETIEHHs BBIPAaOOTKU. 7 2
Mp/

43 Pacuér mapameTpoB UCKYCCTBEHHOMN BEHTWIALIMU TPAHCIIOPTHBIX TOHHENeH. /TIp/ 7 2

4.4 Pacuér mapamerpos mura. /TIp/ 7 2

4.5 Pacuér nocrostnHOM 00enku u3 HabpeI3roerona. /Cp/ 7 11

4.6 Knaccudukanus MexaHn3UpOBaHHBIX IIUTOB. BEIOOD 1IuTa B 3aBUCUMOCTH OT 7 2
WH)KEHEPHO-Te0J0rndeckux ycnosui. /TIp/

4.7 BbI60Op TEXHOIOTUIECKON CXEMBI COOPYKEHHS TOHHEIIS IIUTOBBIM criocodom. /T1p/ 7 4

4.8 Cratnyeckuii pacuét mmra. /TIp/ 7 2

Pa3pen 5. CamocrosiTesbHasi padora

5.1 TToxroroBka k siekiusim /Cp/ 7 8
5.2 ITonroroBka k npakTuyeckuM 3ausaTusm /Cp/ 7 16
53 IIpoxonyeckue KOMOaHbI IPU COOPYKEHUH TOHHEIEH. 7 30

BeHTWIAMOHHBIE CHUCTEMBl HA TPOXOIUECKHX KOMIUICKCAX, IBUICTIOABICHHUE.
PhryaxcHbIi yKIQAIMK, KOHCTPYKTUBHAS cXeMa U npuHOunpabotsl. KoHCTpyKIms
yIapHHUKa - UCTOJHUTEIBHOTO OpraHa MpoXo4eckoro muTa. Pacuer
KOMOWHHPOBAHHBIX IUIOIIAIOK. PacyeT Ha MPOYHOCTH CTPENIOBOrO
HCIOJIHUTENBFHOTO Oprana. MHOrOOYKOBBIC IIUTOBBIC MAIIHHBI. J|BOHHBIC MAIIIWHEL.
CoopyxeHre OOIENOK W3 MOHOJIHUTHO- IPECCOBAHHOTO OeToHa. [10omyIuTEL,
YCIIOBUSI UX MpUMeHEeHUs. KOHCTPYKUMST ¥ OPUHIMI pabOTHl  LIMTOBOTO
MPOXOMAYECKOr0 KOMIUIEKCa JjIs MPOBEICHHS BCIIOMOTATENbHBIX BHIPAOOTOK.
HoBble crioco0bl 3aMeHBI PE3I0B B MIUTAX C aKTHBHBIM MPUTPY30M 3260s1. KoHTpOIIb
BBITIOJTHEHUST pabOT TMPH KOHTPOJILHOM HATHETAHUH PACTBOPA 33 OOIEIKY TOHHEIIS.
3alIUTHBIC MEPBI TI0 COXPAHHOCTH 3aHUH MPH IIUTOBOUIPOXOIKE. MephI Mo
TIPEIYIIPEKICHHUIO U TUKBUAAIMH aBapuii. /Cp/

Pa3nen 6. KoHTaKkTHBIE Yachl HA aTTECTALINIO

6.1 Ox3amen /KD/ 7 2,35

5. OHEHOYHBIE MATEPHAJIbI

OneHoYHbIe MaTepuaIbl Ul IPOBEICHUS IPOMEXYTOYHON aTTecTallul 00Yy4aIOIUXCs IPUBEICHBI B IPUIIOKEHUH K pabodeil mporpamme
JCIUTUTAHEL.

DopMBI ¥ BUIBI TEKYIIET0 KOHTPOJISI O TUCHUILIMHE (MOJYIIIO), BUABI 3aIaHUH, KPUTEPHUHU UX OLCHUBAHUS, paclpeaeeHre 0aioB Mo
BUaM TEKYIIEro KOHTPOJIS pa3padaThIBatOTCs MPEeToiaBaTeeM AUCLUILIMHBI C YIeTOM ee CeUn(UKU U JOBOJATCS 10 CBEICHUS
00yJaroIUXCs Ha IEPBOM y4eOHOM 3aHSTHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS PENOAaBaTeNIeM JUCIUILUIUHBI (MOIYJIs), KaK MMpaBwiIo, ¢ ucrosszoBanueM DMOC
WM TyTeM IPOBEPKHU MUCbMEHHBIX PaboT, IPEeIyCMOTPEHHBIX PA00OYUMH MPOrpaMMaMH JUCLHUIUIMH B PAMKaX KOHTaKTHOW paboThI U
CaMOCTOSITEeIIbHOM paboThl 00yyarommxcs. s pUKCHpoBaHMs PE3yJIbTATOB TEKYIIET0 KOHTPOJIS MOXKeT ucnolb3oBathest DMOC.




6. YHEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensc On. agpec
TBO. TOJ
JI1.1 |A.I1. Jlenses, 1. M. OO611Me BOTIPOCHI IPOSKTUPOBAHUS M CTPOUTEIILCTBA CaHkT- https://e.lanbook.com/b
Tonuupiackmii, B. H. TPaHCHOPTHBIX TOHHEJNEH : YueOHoe mocobue [etepOypr [0ok/101596
KaBkasckuii - IT'VIIC,
2017
6.1.2. lonotHUTeIbHAS INTEPATYPA
ABTOpBI, COCTaBUTEIHN 3ariaBue Wznatensc D1. anmpec
TBO. TOJT
JI2.1 |Dponos IO. C., I'ypckuit | Conepxanue U peKOHCTPYKLUS TOHHENIEH: yUeOHUK IS XK.~ 1. Mocksa:  |https://umczdt.ru/
B. A., Monyanos B. C., |By30B YMI[no |books /36/2509/
®ponosa 1O. C. o0OpazoBaH
HIO Ha
KeJIe3HOI0
POXKHOM
TPaHCIIOPT
e, 2011

6.2 UndopmanoHHbIe TEXHOJIOTHH, HCIOJIb3YyeMble NPH 0CYIIeCTBIEHHH 00pPa30BaTeIbHOIO0 NMpolecca Mo JMCHMILIHHE (MOAYJII0)

6.2.1 IlepeyeHb TMEH3UOHHOTO M CBOOOIHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOI0 odecrevyeHust

6.2.1.1

Kommac

6.2.12

Microsoft Office

6.2.2 Hepeqeﬂb IIpO(i)ECCI/IOHaJILHBIX 0a3 JAHHBIX U I/lH(l)OpMalII(IOHH])IX CIIPABOYHBIX CHCTEM

6.2.2.1

basa naHHBIX coBeTa 110 XKeJe3HOJOPOXKHOMY TPAHCIOPTY rOCyJapcTB-ydyacTHUKOB CozipykecTBa - Www.sovetgt.ru

6.2.2.2

baza nanubix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.3

OrtkpeiThie ganHbie Pocxkennopa http://www.roszeldor.ru/opendata

6224

Baza nannbix ['ocynapcTBeHHBIX cTanaapToB: http://gostexpert.ru/

6.2.2.5

Baza Jlanusix ACIIKT

6.2.2.6

DnexkTpoHHbIi (OHI TPaBOBOW U HOpMATUBHO-TeXHUYECKOH mokymenTaruu "Texakcnept". URL: http://docs.cntd.ru/

6.2.2.7

Koncynperant [Tmtoc. URL: http://www.consultant.ru/

6.2.2.8

CrpaBounas npaBoBas cucrema [APAHT (unrepuer-Bepcust). URL: http://www.garant.ru/iv/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUIIIMHBI (MOJY JIS)

7.1

VueOHble ayUTOPUH IS TPOBECHHS 3aHATHI JISKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIICTIUATM3UPOBAHHON MeOEIbIO U
TEXHHYECKUMHU CPEICTBAMHU OOYUYCHUSI: MYJIbTHMEINITHOE 000pYI0BAHUE ISl IPETOCTABIICHHS Y4eOHOM HH(OPMAIMK OONBIIONH
ayJIUTOPUH W/WIIK 3BYKOYCHIIMBalOIIee 000pyI0BaHKe (CTALIMOHAPHOE WIIN TIEPEHOCHOE).

7.2

VueOHble ayANTOPHH ISl IIPOBEICHHS 3aHATHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHMBHIYAJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJIA 1 l'lpOMC)KyTO‘{HOP’I aTTeCTallui, YKOMIUICKTOBAHHBIC CHCLlI/laJ'II/I?)I/lpOBaHHOﬁ MC6CJ'H)I'O U TCXHUYCCKHUMHU CPCACTBaAMU
00yueHus: MyJIbTUMEMITHOE 000pyJOBaHHE W/UIIN 3BYKOYCHIMBAIOIIEE 000pyJOBaHIE (CTAlMOHAPHOE MM IIEPEHOCHOE)

7.3

[Tomerenus 1 caMOCTOSITENBHON PabOTHI, OCHAIIIEHHBIE KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO IIOJKIIIOYEHUS K CETH
"NuTepHer" 1 odecnieueHrEM JIOCTYIIA B AJIEKTPOHHY0 HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

7.4

INomemnienust A71st XpaHEeHUS ¥ TPOGHIAKTHYECKOTO 00CITY )KUBaHUS yueOHOro 000pyI0BaHHUSI.




