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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Henp qucrmruinHbl — GopMHpOBaHKE MPO(GECCHOHAIBFHON KOMITETEHINH, TI03BOJIIOMCH 00yJaroiM peIaTh
HH)KEHEpHBIE 33/1a4H 110 BEIOOPY CIIOCOOOB COOPYKEHHs TOHHENEH B pa3IMUHBIX T€0JIOTHYECKUX THAPOTe0I0THUECKUX
YCIIOBHSX.

1.2

OCHOBHBIE 3alauy JUCHUIIIMHBI COCTOSAT B TOM, YTOOBI 6yZ[yII.[PII71 CIICHHUAJIUCT MOJYINJI 3HAHUSA O criocobax COOPYKCHUA
TOHHCJ’IGﬁ; H3Yy4YHJI TEXHOJIOTHYCCKHUEC ITPOLECCHI ITPH IMPOXOIKE TOHHCJ'IGﬁ, KOHCTPYKTHUBHBIC CXCMBI U OCO6CHHOCTI/I,

13

O60py,I[OBaHI/Ie 1 y3JIbl TOHHEJICIPOXOAUCCKUX MEXAaHU3UPOBAHHBIX KOMIIJICKCOB, OCHOBBI pacqéTa X KOHCTPYKTHUBHBIX U
TECXHOJOTMYCCKUX MapaMETpPOB.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Ik (pasgen) OIT: | b1.B.02

3. KOMIIETEHIIMA OBYYAIOINETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOYJISA)

[T1K-4 CriocoO¢H BBIIOJIHATH OpraHU3alluI0 CTPOUTCIIBCTBA U TCXHUYCCKOI'O 06CJ'IY)KI/IBEIHI/I$[ MOCTOB ¥ TOHHEJIEH

[1K-4.2 OpraHu30BBIBAET BHITOJIHEHHE PAOOT MO CTPOUTEILCTBY HOBOTO, PEKOHCTPYKIIMH MIIN KAITUTATEHOMY PEMOHTY
JKETEe3HOJOPOKHOTO MYTH U HCKYCCTBEHHBIX COOPYKEHHH B COOTBETCTBUHM C MPUHATON B IPOEKTE MPOU3BOJICTBA paboT
TEXHOJIOTHYECKOH CXEMOM

B pe3yabTaTe ocBOEHHS JHCHUILIMHBI (MOYJIs1) 00yJalOLIuiics JOKeH

3.1

3HaTh:

3.1.1

- KITacCH(UKAIUIO M KOHCTPYKIUH MPOXOIYECKUX IIUTOB, OCHOBHBIX TUIIOB YKIaJYUKOB COOPHON TOHHEIBHOH 001eKH;

3.1.2

- KOHCTPYKTHUBHBIC CXEMBI U 0COOEHHOCTH TOHHEJICTIPOXOUCCKUX MEXAHU3UPOBAHHBIX KOMILIEKCOB.

3.2

YMmeThb:

3.2.1

- BLI6I/IpaTI: CXEMY MMPOXOAYECKOI'0 IIUTOBOI0O KOMITJICKCA;
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- 000CHOBBIBATH MIPUHUMAEMbIC NTHKCHECPHO-TCXHOJIOINMYCCKNUC PCILICHUS.

33

Baanern:

33.1

- HaBbIKaMH OIICHKHU BAPpUAHTOB TEXHOJIOTHI MMPOXOOKH TOHHEJICH B PA3INMIHBIX HHXXCHCPHO-TCOJIOTUYICCKUX YCIIOBUAX.

4. CTPYKTYPA U COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

Kopn

3aHATHUSA / Kype

HanmeHoBaHue pa3/iejioB U TeM /BU/I 3aHATHS/ Cemectp | Yacos | Ilpumeuanue

Pazgen 1. Copep:kaHue HCKYCCTBEHHBIX COOPY KeHUI

1.1

OOmue TPUHIUIBI CTPOUTENBCTBA TOHHENICH TOPHBIM CIIOCOOOM. 7 2
Knaccudukanus rpyHToB

TIPUMEHUTEIIFHO K CTPOUTENBCTBY TOHHeNeH. [IpnHInnmansHas cxema
coopyxeHus ToHHens1. OCHOBHAsI TOHHEITbHAS
TepMuHOiorus.PazpaboTka rpyHTa B 3a00€ 1 BpeMEHHasl KPellb.
Hasnauyenne BpemMeHHoM kpenu. Kperienne nopTranbHON Bpe3KH.
PyuHoi, MexaHU3UPOBaHHBIH

croco0sI 1 0ypo-B3psiBHBIE paboThl (BBP). [Tacnopt BBP. [Tacopt
BPEMEHHOM KpeIu.

/JTex/

1.2

3aBHCUMOCTH crtoco0a paboT 10 CTPOUTETHCTBY TOHHENEH H 7 2
TIO/I3EMHBIX COOPYXKEHUH OT HH)KEHEPHO-TEOIOTHIECKUX U THIPO-
Te0JIOTUUECKHX YCIOBHUI U pa3MepoB ceueHHs TOHHeNs. Buibl BpeMeHHOH
kperr. O0IacTh MPUMEHEHUS KaXKIO0TO THIIA aHKepoB. [lacmopT BpeMeHHOTO
KperuieHust BeIpaboTku. CIOCOOBI CITIONTHOTO 320051, YCTYIHEIH, OTIEPTOTO
CBOJIa, OTIOPHOTO SApa, IEHTPAIBHOM MITOJBHH U PACKPBITHS BBIPAOOTKH Ha
TOJIHBIN TPO(HIH IO YacTsM (HOBOABCTPHUICKHH crtoco0). O6macTh ux
npuMeHeHus. CpeicTBa MEXaHU3aI|H.

/J1ex/




1.3

Bo3sBenenne MOHOMUTHBIX OETOHHBIX 00/1e10K. OCHOBHBIE BH/IBI ONATyOOK.
MexaHu3MBI U151 YKIAIKU U TPAHCIIOPTUPOBaHUs OETOHHOM cMecH.
beronoyknamuuku u

OeToHOHArHETaTEH

MTHEBMATUYECKOTO JACHCTBUS, OETOHOHACOCHI.

HaoOpesroeronnpoBanune. Haraeranue pactBopa 3a 001enky. Haznauenne
MIEPBIYHOTO ¥ KOHTPOJIEHOTO HATHETAHUS.

IIpou3BoacTBO pabOT 1O THAPOU3OISIIUY TOHHEEH U TIOA3EMHBIX COOPYKEHUII.
YcerpoilcTBO OKIIeeUHOM

THAPON3OJLIINY U3 PYTOHHBIX M INIEHOYHBIX MaTepHAaJIOB.

YerpoiicTBo xene300eTorHOM pydamku. [IpuMmeHeHne TOPKPETHPOBAHHS H
BOJIOHETIPOHUIIAEMBIX TTOKPBITUH U3 MOJMMEPOB.

/Jlex/

Paznen 2. II{uToBoii criocod

2.1

CymHOCTh ¥ 0COOCHHOCTH IIIUTOBOTO CIIO0C00a COOPYKEHHSI TOHHEICH.
OCHOBHBIE KOHCTPYKTUBHBIE CXEMBI COBPEMEHHBIX MTPOXOAYECKUX IIIUTOB.
IQTaCCI/I(bI/IKaLII/IH IIMTOB. DJEMEHTHI IuTa 1 X Ha3HA4YCHUC.

OmnpeneneHre OCHOBHEIX pa3MepoB IuTa. OnpeeneHue CONpOTUBICHUH,
NPEOA0JIEBAEMBIX IIIUTOM.

IMoaroroBuTensHbIe pabOTHI IPH IUTOBON NMPOX0AKe TOHHENEeH. IlluToBbIC
KaMEphbl, UX KOHCTPYKIIUH U O60pyI[OBaHI/Ie IpU NPOXOAKE HA JIMHUAX TOHHEJCH
IITyOOKOTO |

MEJKOTO 3a70keHus. COOpy)KeHHE IIUTOBBIX KaMep METOIOM OITyCKHOH Kperny.
MoHTaX IUTa U BBIXOJ €T0 Ha Tpaccy.

/JTex/

2.2

OcoOeHHOCTH COOPHBIX TOHHETBHBIX 00/1e70K. MeTamndeckue u
JKele300eTOHHbBIE TOHHEILHBIE 00AenKku. O0ecreueHue

BOJIOHEIPOHHUIIAEMOCTH COOPHBIX TOHHEIBHBIX 00/IETI0K, BEIOOP KOHCTPYKLIUH U
YCTAHOBJICHHE OCHOBHBIX MTapaMeTPOB 00ICIIKH

KpYroBOro ouepraHus. PacueTHas cxema U CTaTUYECKUI pacdyeT TOHHENBHOM
o6nenku. ITposepka

TIPOYHOCTH CEUCHHUH IO TPENISITBHBIM COCTOSHHSIM.

/JTex/
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ITpoxoska TOHHENEH MOTyMEXaHU3UPOBAHHBIM IIUTOBBIM KOMIUIEKCOM.
PazpaboTka rpyHTa B 3a00€ P NPOXOJKE B CKATBHBIX U MOJIYCKAIbHBIX
IpyHTaX.

INocnenoBaTensHOCTE pabOT ¥ CIIOCOOBI KPEIICHHUS KPOBIIN | JI0A 320051 Ipn
IIPOXO/IKE B MATKHX IPyHTaX, IPH MPOXOJKE B HEYCTOIHUMBBIX TPYHTAX.
[lannopHas nomarast kpens j6a. [Ipoxo/xa B mecuaHbIX TPYHTAX IIUTOM,
000PYIOBaHHBIM JIOTIOTHUTEIHHBEIMH TOPU30HTAIBHBIMH IIOIAIKAMH.
MexaHU3NPOBAaHHbIE IUTHI, TOHHEIETIPOXOIECKHE MAIIUHEI U 000pyIOBaHNUE
Iu1st cOOpKM 00eNoK. PhIyakHble, KOJIbLEBEIE, AyTOBBIC M CTPENIOBBIC YKIIaJUUKN
cOOpHBIX 001eNoK. /JIeK/

2.4

HOI[BOJIHBIC TpaHCHOpTHBIe TOHHCIIN. I/IX THUIIBI 1 0CO6CHHOCTI/I. BI/IZ[BI
TOHHCJIIBbHBIX HepeXOHOB qepe3

BOJIHBIE IPErpajbl U X cpaBHEHHE. KOHCTPYKIINU OMYCKHBIX CEKIHH.
Oco0eHHOCTH pacyeTa MOJBOTHBIX TOHHENEH U3 OIMYyCKHBIX CEKIINH.
TToxBogHOE COeqUHEHNE CEKITUM.

/JIex/

2.5

ITpoxoska TOHHENEH MPOXOAYECKUM TOHHEIBHBIM MEXaHU3UPOBAHHBIM
komruiekcoM (IITTMK).

[puannnmansHas koHcTpykTHBHAs cxema [ITMK. Ipu3saboiinas kamepa.
Cnoco6s! mpurpysa 3a60s. Kecconnast kamepa. Crioco0s! yoopku
paspaboTaHHOrO rpyHTa. [IepBHYHOE M KOHTPOJIBHOE HATHETaHUE PACcTBOPA 32
00aenky. YcnoBus 3pPEeKTUBHOTO MPUMEHEHHST KOMITIIeKca. MOHTax 00JIeITKH 13
TIOOMHTOB U MOPSIIOK COATIMBAHUS 3JIEMEHTOB OO ISITKHL.

Kontpons kauectBa paboT u TpeOoBaHUS K TOUHOCTH MOHTaxa. /Cp/
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Paszgen 3. CnenpaJjibHbIE CIIOCOOBI




3.1

HckyccTBeHHOE TOHMKEHNE YPOBHS TPYHTOBBIX BOA. CIIOCOOBI OCYIIEHUS 7 2
rpyHTOB. JIérkue urnoguibTpoOBBIC YCTAHOBKH. [IpHHIIMIT CO3IaHMs BaKyymMa B
BOJONOHU3UTEIHHON cUCTeMe. Y CTaHOBKA 3a00MHOTO BOIOTIOHIKSHUSI.

D KeKTOpHAs U UITIO(IIBTPOBAs yCTAaHOBKA.

IIpuHnun neiicTBus 3KEKTOPHOTO BojonoabEMHMKA. [lecyano-

rpaBHitHAsT OOCHITKA Y BOAOIIOHH3HUTEIBHBIX CKBAKHH U e Ha3HaYCHHE.
YcraHoBKa MTyOMHHOTO BAKYYMHOTO BOJIOTIOHIDKEHUS. Y CTPOMCTBO BaKyyM-
KOHIICHTPUYECKOW CKBaKMHBI. CYLTHOCTD CIIOCO0a UCKYCCTBEHHOTO
3aMOpPaXXMBaHUS IPYHTOB. TEXHOJIOTHS PacCOIBHOTO 3aMOPAXKHUBAHUS TPYHTOB.
XJamareHT U XJ1aJJOHOCUTEIh, UX Ha3HAUYCHHE U OCHOBHBIC CBOMCTRA.
BespacconpHble TEXHOIOTHH 3aMOpaKUBaHMSI TPYHTOB. TaMIIOHUpOBaHUE
TPYHTOB MyTEM WHEKLUHU LIEMEHTHBIX U

LEMEHTHO-TJIMHHUCTBIX PACTBOPOB. XHMHYECKUE CIIOCOOBI 3aKPEIICHUS TPYHTOB.
CMounu3arusi TpyHTOB. TeXHOJIOTHH CTPYHHOM IIeMEHTAINU TPYHTOB. /JIex/

Pasnea 4. IlpakTtnyeckue 1 J1a60paTopHbIe 3aHATUS

4.1

Bri6op criocoba coopyxenus ToHHenei. /TIp/ 7 2

4.2

Pacuér ITacnopra BBP u coctaBienue nacnopTa BpeMEHHOI'O KpPEJIEHUS 7 2
BEIPaOOTKH.
Mp/

43

Pacuér mapamMeTpoB UCKYCCTBEHHOW BEHTHIIALIUU TPAHCIOPTHBIX TOHHENEH. /TIp/ 7 2

44

Pacuér mapamerpos muTa. /TIp/ 7 2

4.5

Pacuér nocrosinHOI 06aenku u3 HaOpb3roerona. /Cp/ 7 11

4.6

Knaccudukanms MexaHH3UPOBaHHBIX IIUTOB. BEIOOP IMKTa B 3aBUCHMOCTH OT 7 2
HWHXEHEPHO-TEOJOrnIecKuX ycnoBuid. /IIp/

4.7

BrI00p TEXHOIOTHYECKOH CXEMBI COOPY)KCHUSI TOHHEIIS U TOBBIM 7 4
crioco6om. /IIp/

4.8

Crarnyeckuii pacuét mura. /I1p/ 7 2

Pa3gen S. CamocTosiTesibHas padoTa

5.1

oaroToBka k nexuusim /Cp/ 7 8

52

IToaroToBka K mpakTHUeCKUM 3aHATHIM /Cp/ 7 16

53

ITpoxomueckne KOMOAWHBI IPH COOPYKEHHH TOHHEIICH. 7 30
BeHTUNAMOHHBIE CHUCTEMBI Ha MPOXOIUYECKUX KOMILIEKCaX,
MbUIeNoAaBIeHHE. PhIuaskHbINA yKIIaM41K, KOHCTPYKTUBHAS CXEMa U
npuHOuIpadoTer. KoHCTpyKnns yoapHWKa - HCIIOJHHUTENBFHOTO OpraHa
MIPOXOYECKOTO ImuTa. Pacuer koMOMHIPOBAaHHEIX MIIOIMAN0K. Pacyer Ha
MIPOYHOCTb CTPETIOBOTO HCHOJHUTENBHOTO OpraHa. MHOrOOYKOBBIE HIUTOBBIE
MamuHbL. J[BoiiHbIe MamHEL. COOpyXeHHe OO0IeIOK W3 MOHOJIHMTHO-
IIpeccoBaHHOTO OeToHa. I1oymuTEl, yenoBus X NpuMeHeHns . KoHCTpyKIus u
IPUHOUI pabOThl MIUTOBOTO MPOXOMYECKOTO KOMILIEKCa Ui MPOBEACHUS
BCIIOMOTaTENbHbIX BIPa00TOK. HOBBIE CIIOCOOBI 3aMEHBI PE3LIOB B IUTaX C
aKTHBHBIM IIpUTPYy30M 3a00s. KoHTpone BBIMONHEHHS paboT mpu
KOHTPOJIbHOM HarHeTaHUH PAacTBOpA 3a 00AENKy TOHHENS. 3alUTHBIE MEpPhI IO
COXPAHHOCTH 3JaHUH IIPU IUTOBOMNpPOX0aAKe. Mephl O NMPeayNPEeXIECHHUIO U
TUKBHIAIMH aBapuit. /Cp/

Pa3zgen 6. KoHTakTHBIE Yachl HA ATTECTAIMIO

6.1

Dx3amen /KD/ 7 2,35

5. OHEHOYHBIE MATEPHAJIbI

OHGHO‘-IHLIG Marepualibl 1Jid TPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yqafoumxcn TIPUBEACHBI B IPUIIOKEHUUN K

paboueit mporpaMme AUCUUTLIHHBL

@DOpMBI B BHIBI TEKYIIEr0 KOHTPOJIA IO AUCHUILIMHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPUH UX OLCHUBAHUS,

pacnperneneHne 6aIoB IO BUIAM TEKYIIETO KOHTPOIIS pa3padaThIBAIOTCS IPETolaBaTeNieM AUCIUTUIHHEI C YIETOM €€ CIIeIA(IKH 1
JIOBOJATCS IO CBEACHHS OOYJArOIIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBIISCTCS MPENoAaBaTeIeM JUCIHMILIAHBI (MOAYISA), KaK IPaBHIIO, C

ucnonb3oBanueM DMOC wuiu myTeM IpOBEPKH MUCHBMEHHBIX Pa0dOT, MPEIYCMOTPEHHBIX pab0YUMU MPOrPaMMaMHU TUCIHIUIHH B
paMKax KOHTaKTHOH pabOTHI I CAMOCTOSTENFHON paboThl oOydarommxcs. st pukcupoBaHus pe3yIbTaTOB TEKYIIETO KOHTPOJIS
MOKeT ucnob3oBatbes DMOC.




6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHHME JUCHUIIJIMHBI (MOAYJISA)

6.1. PexoMenayemas JutepaTypa

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJ
JI1.1 | A. L Jlenses, 1. M. OO611Me BOPOCHI MPOSKTUPOBAHUS U CTPOUTEILCTBA CaHkT- https://e.lanbook.com/bg
Tlomuuerackuit, B. H. | TpaHCOpTHBIX TOHHENEH : Y4eOHOE Tocoone ITetepOyp
KaBkasckuit r:
MI'YIIC,
2017

6.1.2. JlonosiHuTEJBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTEIH 3arnaBue W3patensc On. agpec
TBO, T'OJL
JI2.1 |®ponos 1O. C., ConeprkaHue W peKOHCTPYKIMS TOHHENICH: YIeOHNK TS K. - Mocksa: | https://umczdt.ru/books/
I'ypekuii B. A, 1. By30B YMII no
Monuanos B. C., obpa3zoBaH
®pomnoga 1O. C. HI0 Ha
XKEIe3HO
OPOXXHOM
TpaHCIop
Te, 2011

6.2 UndopMaumoHHbIE TEXHOJOTMHU, UCIIOJIb3yeMble TP OCYIIeCTBJIeHUH 00pa30BaTeJLHOI0 NMpouecca no AUCHHUILIMHE
(Mony.a10)

6.2.1 IlepeyeHb JTULEH3UOHHOTO H CBOOOHO PACNIPOCTPAHAEMOI0 IPOrPAMMHOIO0 o0ecrneyeHnst

6.2.1.1 | Kommac

6.2.1.2 | Microsoft Office

6.2.2 Ilepeyenb npogeccHOHATBHBIX 0a3 JaHHBIX 1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | ba3za maHHBIX COBETA II0 YKEIE3HOJOPOXKHOMY TPAHCHOPTY FOCYAapCTB-yIacTHUKOB COapyKecTBa - Www.sovetgt.ru

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

6.2.2.3 | OtkpeiThie nanHbie Pocxkennopa http://www.roszeldor.ru/opendata

6.2.2.4 | ba3a mannbix ['ocymapcTBeHHBIX cTaHAapToB: http://gostexpert.ru/

6.2.2.5 | baza Jannbix ACITVXKT

6.2.2.6 | OnexTpoHHBIHA (OHA IPaBOBOH M HOPMAaTHBHO-TEXHUUECKOH gokymenTarmu "Texskenept”. URL: http://docs.cntd.ru/

6.2.2.7 | Koncymneranrt [Tmroc. URL: http://www.consultant.ru/

6.2.2.8 | CipaBounas npaBoBas cuctema [APAHT (unTepHer-Bepcus). URL: http://www.garant.ru/iv/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YueOHble ayAUTOPUH Ui IPOBEACHNUS 3aHATUH JIEKITHOHHOTO TUIIA, YKOMILJIEKTOBaHHbIE CIIEUATU3UPOBAaHHON MeOebio
1 TEXHHYECKUMH CPEACTBAMH O0YUIEHUS: MyJIbTUMEIUITHOE 000pyI0BaHUE TS TIPEIOCTABICHUS yIeOHOH HHDOpMAITHH
OOJIBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyaoBaHue (CTAI[IOHAPHOE WK TIEPEHOCHOE).

7.2 | YueOHbIe aynuTOpHUH ISl IPOBEICHHS 3aHATUI CEMUHAPCKOTO THIIA, TPYIIIIOBBIX U WHIMBUIYaIbHBIX KOHCYIbTaLlUH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTeCTallnH, yKOMIUIEKTOBAaHHbIE CIICIINAIN3NPOBAHHON MeOEbI0 1
TEXHUYECKUMH CPEICTBAMH O0ydEHHsI: MYJIbTUMENIHOEe 000pyI0BaHHUE H/UIIH 3BYKOYCHUIIMBaKOIIee 000pyI0BaHIe
(cranmoHapHOE WK TIEPEHOCHOE)

7.3 | ITometneHus A7st CaMOCTOATENILHON PabOThI, OCHAILIEHHBIE KOMITBIOTEPHOI TEXHUKON C BOZMOKHOCTBIO TIOJKITIOUEHHS K
cetr "MHTEepHET" M 00ECIICUCHUEM JIOCTYIA B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCHTETA.

7.4 | [TomenieHus A XpaHEHHsT K NIPO(UITAKTHYECKOTO 00CITY)KUBaHUsI y4eOHOTO 000pYI0BaHHS.




