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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Lenpro mpenofaBaHus TUCHUIUIHHBI « TeXHOIOrUSA 1 6€30I1aCHOCTH B3PBIBHBIX PadoT» SABIISETCS MPHOOPETCHNE
00yJarolIMU HEOOXOJUMBIX CIEHHUATbHBIX 3HAHUII B 001aCTH UCIIONB30BAHUS TEXHOIOTUI B3PBIBHBIX PabOT U UX
0e30I1aCHOCTH P CTPOUTEJILCTBE TOJ3EMHBIX COOPYKEHHUH H B IIPOLIECCE Pa3pabOTKU MECTOPOXKICHUH TTOJIE3HBIX
nckonaeMelx. CozepkaHue TEOPETUIECKOT0 pa3fieia AMCUUILUIMHB  BKIIOUAET 3HAHUS TEOPETHUUECKUX OCHOB
HCTIONB30BAHHS B3PBIBHBIX TEXHOJIOTUH B TOPHOM IIPOU3BOACTBE; OCBOCHUE TEXHOIOTHH U CIIOCOOOB UCTIONB30BAHHS
B3pBIBA IIPH CTPOUTEIIBCTBE IIAXT; OBJIAZEHUE HaBbIKAMH OE30M1aCHOTO MPUMEHEHHUS B3PbIBa IIPU BEJICHUH TT0J3EMHBIX
TOPHBIX padoT; OBNAAEHHS CHCTEMOH ITOHATHI M TIPHHITUITOB TUCIUIUIHHEI « TeXHOIOTH 1 6e30MacHOCTh B3PBIBHBIX
pabot» 1 3¢ HEKTUBHOTO U3Y4EHHS APYTUX MPEIMETOB CHENNATBHbIX THCIUIIIHH

1.2| B 3amaun u3yuenus nuctuiuinibl b1.5.41 « TexHOomorus u 6e30MacHOCTh B3PHIBHBIX pabO0T» BXOMUT YCBOCHHE CTYIEHTAMHU
TEOPETUIECKHUX TOJIOKEHUH 110 BO3IECHCTBUIO B3phIBA HA I.1I. K COOPYKEHHUS B IIAXTHOM MOJ3€MHOM CTPOUTENLCTBE, 110
H3MEHECHHUIO (POPMHUPOBAHHIO TOJISL BOKPYT 3apsina BB mpu B3pbIBe, METOIOB BEICHUS B3PBIBHBIX Pa0OT B OI3EMHBIX
YCIIOBHSX Y Ha TIOBEPXHOCTH, OCHOBHBIX CBEJICHHH 110 Oe30macHoMy obpameHuto co BB u obecrieuenne 6e3omacHoCTH
B3PBIBHBIX PaloT.

2. MECTO JUCIIAIIJINHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Lukn (pasaen) OIT: |

2.1 | TpeGoBaHus K MpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIerocsi:

2.2 | fucuuminHbl (MOAYJIN) M MPAKTHKH, AJI51 KOTOPHIX OCBOEHUE TAHHOH JUCHHILIMHBI (MOIYJIs1) HEOOXOIMMO KaK
npealecTByoee:

3. KOMIETEHIIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUTIIAHBI
(MOJYJIS)

OIIK-17: CnocoGeH npuMeHATh MeTO/AbI 00ecreYeHUs! IPOMBILILJICHHOH 0€30I1aCHOCTH, B TOM YHUCJIE B YCJIOBHAX
Yype3BbIYaHHBIX CHTYalHii, IPH NPOU3BOJACTBE PAGOT MO IKCILIYaTAlIMOHHOI pa3Beake, 100bI4e U NepepadoTKe TBEPAbIX
MOJIE3HBIX HCKOMAEMBIX, CTPOHTE/ILCTBY H IKCILIYaTAIINHA MOJ3EMHBIX 00bEKTOB

3HaTh:

YMeTh:

Baagern:

IIK-2: BaageHuneM 3HAHUSIMH nmpoueccosn, TEeXHOJOTHI M MeXaHU3aluU OTKPBITBIX T'OPHBIX H B3PBIBHBIX pa60T

3HaThb:

YMmeTh:

Baanern:

OIIK-9: CnocodeH ocylecTBIATh TEXHHYECKOe PYKOBOACTBO TOPHBLIMH H B3PbIBHBIMH Pa0d0TaMH IIPH NOUCKAX, Pa3BeiKe U
pa3padoTke MeCTOPOKICHUI TBEPABIX MOJE3HBIX HCKONAEMbIX, CTPOMTEILCTBE U IKCIIyATALMH NOA3eMHBIX 00bEeKTOB,
HEMoCPeJCTBEHHO YNPABJATH NMPOLecCAMH HA MPOU3BOACTBEHHBIX 00bEKTAX, B TOM YHCJIEe B YCJIOBHAX YPe3BbIYaifHbIX

cuTyaumii

3HaTh:

Ymern:

Baanernb:

B pe3yiabTare ocBOeHHMS AUCHHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/2KEH

3.1|3naTh:

3.1.1| JlocTrxeHMs OTEYECTBCHHON M 3apy0e)KHOW HAYKH U TEXHUKH B 00J1acTH OS30MaCHOCTH BEACHUS TOPHBIX paboT ¢
[IPUMEHEHHEM B3pbIBUATBHIX MATEPHAJIOB,

3.1.2| TeopeTndeckiie OCHOBBI pacdyeTa SHEPTHH B3phIBA U OE30MaCHOTO KCIONb30BaHusI BM;

3.1.3| Bo3MO)XHbIEe BapHaHThI IPUMEHEHHsI B3PBIBHBIX TEXHONIOTHi 0becieunBaomux 3G QeKTHBHOCTh U 6e30MaCHOCTh TOPHBIX
pabor;

3.1.4| TpeGoBaHus, MpexbsABIsSEMbIC K COCTABICHNIO paboUeil (TeXHIMYeCKoi) JOKyMEHTAll! Ha BHIITOJHEHNE B3PHIBHBEIX PadoT;

3.1.5

3.1.6 [ IIpaBuna 6e30MaCHOCTH NIPU U3TOTOBICHHUH, XPAHEHHUH, TPAHCTIOPTUPOBKH H MOHTa)Ky B3PBIBHOW CETH MPU BEICHHUH
TOPHBIX padoT;

3.1.7 | OcHOBHBIC HOPMBI OXPaHBI TPYAA U TPYJOBOTO 3aKOHOAATEIbCTBA IPH pabore ¢ BM

3.2 ¥mern:

3.2.1| Onpenenats OCHOBHBIE TEXHOJOTUYECKUE CBOHCTBa BM;

3.2.2| Onpenensarts padotocniocoOHOCTh BB mpu BeieHu# ropHBIX padoT;
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CamocTosTenbHO paboTaTh ¢ HAYYHO-TEXHUIECKON JINTEPATyPOH, aHATIM3UPOBATh UMEIOIIYIOCS B THTEPATypPHBIX
HCTOYHUKAX MH(OPMAaLIUIO, BBIOMpaTh U (WIK) pa3padbaThiBaTh 00eCHeYeHHEe HHTEIPUPOBAHHBIX TEXHOIOTHUECKHX CHCTEM
SKCITyaTallHOHHOH pa3BeKH, JOOBIYH 1 IIepepabOTKH TBEPABIX IOJIE3HBIX NCKOMAEMBIX, & TAKKE IPEATIPUSTHH 110
CTPOUTENBCTBY U SKCIUTyaTalllH MOA3EMHBIX 00BbEKTOB TEXHUUECKUMH CPEJICTBAMH C BEICOKHM YPOBHEM aBTOMAaTH3aIlNI
yIpaBJIeHUs

3.3 | Baagern:
3.3.1 | Crocobamu 1 MeTogamu Ge3omacHoro obpamenus co BM;
3.3.2 | CrrocoOHOCTRIO, MCITONB30BATh IIPaBHIIa TEXHUKN OS301TaCHOCTH TIPH MPOSKTUPOBAHUH W PEaIi3aIliH B3PHIBHBIX
TEXHOJIOTHH IIPH PEIIeHUN MPO(PECCHOHANBHBIX 3a]a4
4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOAYJIS)
Kon HaumeHnoBaHue pa3je/ioB U TeM /BUJ Cemectp | Yacos | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATHA 3aHATUSA/ / Kypc U DPAKT.

Paznen 1. Knacenpukanus BB,
0e30MmacHOCTb XpaHeHHs,
TPAHCNIOPTHPOBKM U NpuMeHeHusi BB u
cpelacTB B3pbIBAHUSI.




1.1

Mogayns 1. Knaccuduxamus BB,
0e30acHOCTh XpaHEHUS,
TPaHCIIOPTUPOBKH U NpuMeHeHnus BB u
CPEZICTB B3PHIBAHHUSI.
Tema 1. Knaccuduranmsa BB. Ionstue
Kb, pacuer. Ycnosue yuera Kb BB.
Tlonsarue cxnanos st BM, Tumst
CKJIQ/IOB, TpeOOBaHMsI K cKIagam. Bust
ck1agoB BM. YcerpoiicTBo TUIIOBOTO
cxiaaa ans xpaneaus BM. OcobeHHOCTH
TTOBEPXHOCTHBIX CKJIAJIOB U JIIS
MOJ3EMHBIX TOPHBIX Pa0OT. Y CTPOHCTBO
xpanuwnnima. [lonygenne BM.
Tpebosanms o Th npu 3apsoxanun BB.
TpeboBaHUA K TPAaHCIIOPTY.
Enunas kHMKKa B3pBIBHUKA,
paspemmTenbHas JOKyMeHTanus (Ha
XpaHEHHe, IEPEBO3KY U HCIIOIH30BAHUE
BM).
Tema 2. CpencTBa MHULIIMUPOBAHUS.
IToHsITHE CPENCTB B3PHIBAHMUS, TUIIBI
CpeZCTB B3pbIBaHUS, Ha3HaueHue. DM/,
OJ1K3, K/, OIlI, L, Honens, K3/1111,
3axxurareibHas Tpyoka. Konrpons OI1I,
AU, K1, 9/1, onpenenenue
9JIEKTPUYECKOTo corpoTuBieHus /1.
IloHsiTHE TPOMEKYTOUHOIO AETOHATOPA,
THIIBI, KOHCTPYKIXS, Ha3HAUCHHE
IIpuGops! 1151 B3pbIBAHUS U KOHTPOJISI
(B3pBIBHBIC MAIIMHKH, TPSOOBAHHS,
IIPOBEPKa B3PBIBHBIX AJIEKTPUIECKAX
cereit). Mepsl 6€30MaCHOCTH TIPH
o0palleHny Co CPeICTBAMU B3PbIBAHUS,
KOHTPOJIb UX KauecTBa.
Tema 3. Cioco0b1 nHHUITMEpPOBaHUS BB.
XapaKTepucTUKa OTHEBOTO,
3JIEKTPOOTHEBOT0, 3JIEKTPUYECKOTO, C
nomoupto [, HeanekTpuueckux cucTeM
nHAIUAPOBaHUSA. OCOOEHHOCTH OTHEBOTO,
3JIEKTPOOTHEBOI0, 3eKTpuyeckoro, 111
1 paJMOBOJIHOBOT'O CIIOCO0OB,
NIPUMEHSIEMBIX B TOPHOU
MIPOMBIIIJICHHOCTH.
Ipunnun aeiicteust HOCU. Otnuune ot
B3pBIBaHMS ¢ Hcmonb3oBanueM I u ot
anekrpo3pbiBanud. Cucrema HOCHU-
OKCIJI. Cucrema HOCHU-Hckpa.
Cucrema
HOCU-ITpumanet. Cuctembl
MHUIMAPOBAHUS «DIUIUH» U JP.
Konrpons xauectsa
HOCH. Bribop u obecrieueHme
HEOOXOIMMBIX HHTEPBAJIOB 3aMe JICHHUS.
Tema 4. IIpurorosnenue BB u
3apspKaHue.
Crioco0b1 m3rotoBiieHust BB (TBepabIx,
JKHTKIX,TOPSTIENBIOIIIXCS, KapOaTOIoB,
smynbcuoHHbIX BB). Coctas BB,
no6aBku. CriocoObI 3apsKaHHUS.
TpeboBaHus IpH pyIHOM U
MEXaHU3UPOBAHHOM 3apsDKAHHH.
CrocoOBbI TpaHCTIOPTUPOBKH
3MyJIbCUOHHBIX BB 1 Meponpustus no
6e30macHOCTH
Bueninue u BHyTpeHHHE 0e30M1acHbIe
pacctostHns. CriocoOBI TPHTOTOBICHHS
SMyJIbCUOHHBIX BB 1 Meponpustus no
0e30I1aCHOCTH.
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TpeboBanus 6e30macHOCTH IpU padoTe ¢
SMyJbcHeH. 3aluTa OT CTATHYECKOro
JIIEKTpUIecTBa. TEXHOIOTUS TPUMEHEHHS
3MYJIbCUOHHBIX BB Ha OTKpBITBIX FOPHBIX
paboTax. XapaKkTeprUCTUKa CMECUTEJILHO-
3apsaHBIX MaIuH. CIIoco0bl 3apsyKaHus
SMyJIbCHOHHBIX BB 1 nHnnmuposanus.
OcobeHHOCTH 3apsiKaHUsI 0OBOAHEHHBIX
CKBa)KHH U ITyOOKUX CKBAXKUH.
OcobeHHOCTH TPUMEHEHUS
SMyJIbCHOHHBIX BB B monzeMHubIx
ycnoBusix. TpeGoBanus

k Kb smynbscronnbix BB. Ocobennocti
3apspKaHMS TITYPOB M CKBAKUH
3MYJIbCUOHHBIMU BB.

/Jlex/




1.2

Tema 1. MexaHn3MBI rOpeHHs U (HU3HKA
B3pbIBA.

Oco0eHHOCTH TOPEHHUS Ta30BbIX,
IIBUIEBO3AYIIHBIX CMECeH, TBePIBIX
BEILlECTB U MeTa/IoB B O3HAKOMIICHHUE C
YNPOHU3BOJCTBEHHBIX TOMEIICHHSAX.
IIpexparenre ropeHns 1 TETIOBAst
TEOpHsl PEAOTBPAILCHUS TOPEHHUS.
dnermartu3alys roproUnx cucreM. B3peis
T'a30BbIX, IBUICBO3IYITHEIX CMECeH 1
TBEP/ABIX KOHICHCUPOBAHHBIX BEIECTB.

Tema 2. Knaccudukanms BB mo
0€301acHOCTH TPMMEHEHHSI.
Knaccudukanus BB no npumenenuto.
Knaccudukanus BB no 6e3omacHocTH.
Ilonstue Kb, pacuer. Ycnosue yuera Kb
BB.

CgoiictBa BB (6pr3aHTHOCTb, CKOPOCTh
JIETOHAIINH, pabOTOCIIOCOOHOCT, TEILIOTA
B3pBIBA, JUCIEPCHOCTH, 00BEM I'a30B,
TeMIlepaTypa B3pbIBa, JaBICHUE IPU
B3pBIBE).

Tema 3. Cpezncra B3pbIBaHUSL.
Xapakrepuctuka OLL, I, K1, 9/,
3JK3, 51K3B,

ITpubops! 11151 B3pBIBAHUS H KOHTPOJIS

(B3pBIBHBIE MAIIUHKNA, MOCT
conporusienus). OnpeneneHue
AIIEKTPUIECKOTO COITPOTHUBIICHUS.
Hesnexrpuueckue cucreMbl
HHHULUAPOBAHUSL.

Tema 4. Crioco0b1 nHHITMHEpPOBaHUS BB.
XapaKTepucTUKa OTHEBOTO,
3JIEKTPOOTHEBOT0, 3JIEKTPUYECKOTO, C
nomoupto [, HeanekTpuueckux cucTeM
nHAIUAPOBaHUSA. OCOOEHHOCTH OTHEBOTO,
3JIEKTPOOTHEBOI0, 3eKTpuyeckoro, 111
1 paJMOBOJIHOBOT'O CIIOCO0OB,
NIPUMEHSIEMBIX B TOPHOU
npomsliineHHocTy. [lorstue
TPOMEXYTOUHOT0 AeToHaTopa. Tumsl [1/].
CxeMBl HHUIIMUPOBaHUS (TIpsIMOE,
o0paTHOe, BCTpEYHOE. )

Tema 5. [Ipurorosnenue BB.

Crioco0b1 n3rotoBiieHust BB (TBepabIx,
JKUJIKHX, TOPSYENBIOMINXCS, KapOaTonos,
sMmysbcuoHHbIX BB). Coctas BB,
nobasku. [IpuroroBnenne BB Ha mMecTe
TIPOM3BOICTBA B3PBIBHBIX Pa0boT. Buabt
3apsAIHBIX YCTPOMCTB. XapaKkrepucTuka
SMyJIbcHOHHBIX BB (cocra, THmbI
SMYJIbCUH, KOMIIOHEHTBI IMYJIbCHH,
PETyJIATOPHI MIIOTHOCTH, SMYJIBTaTOPHI,
BOJIOYCTOWYHMBOCTh, OE30IIACHOCTD).
CrocoOpI XpaHeHHs SMYJICHOHHBIX BB 1
MEpOIPHUATHUS 10 OE30ITaCHOCTH.

Tema 6. Xpanenue BM.

Tlonsarue cxnanos mist BM, Tumst
CKIIA/IOB, TpeOOBaHMsI K cKIagam. Busl
cknagoB BM. YcerpoiicTBo TUIIOBOTO
cxiaaa ans xpanenus BM. OcobeHHocTH
TTOBEPXHOCTHBIX CKJIAJIOB U IS
MOJ3EMHBIX TOPHBIX PabOT. Y CTPOHCTBO
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xpanunuina. [Tonyyenne BM.
TpeboBaHus K TPaHCIIOPTY.

Tema 7. Cioco0s1 mpurotoBierns BB n
3apsHKAHM.

Crioco6b1 nzrotosienust BB (TBepabix,
KUJIKHX,TOPAUENBIONIUXCS, KapOaToIoB,
smynscuoHHBIX BB). Coctas BB,
no6asxu. CriocoObI 3apsKaHUs.
TpeboBaHus NpH pyuHOM U
MeXaHU3UPOBAHHOM 3apsDKaHHH.
IIpurorosnenue BB Ha mecte
MIPOU3BOACTBA B3PBIBHBIX paboT. Bust
3apsAIHBIX YCTPONUCTB. XapaKTepUCTUKA
SMyJIECHOHHBIX BB (cocTas, THITEI
SMYJIbCUM, KOMIIOHEHTBI IMYJIbCHH,
PEryISITOPHI INIOTHOCTH, IMYIIBTaTOPBHI,
BO/IOYCTOMYUBOCTb,

6e3omacHocTh). CIoco0bI XpaHSHUS
SMyJIbCHOHHBIX BB 1 MeponpusaTus no
0e301acHOCTH.

Mp/

1.3

/CP/
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Pa3nen 2. YejoBusi BeieHUs1 B3pbIBHBIX
pador, napamerpsl BBP, paanyc
OIACHO 30HBI IIPU B3pbIBE.




2.1

Monyns 2.

VYcoBus BeieHUsI B3pbIBHBIX PaboT,
napametpsl BBP, pannyc onacHoii 30HbBI
TIpH B3pBbIBE.

Tema 5. Buasl 3apsioB 1 ux
KOHCTPYKITHH.

3apsiasl U1 BTOPUYHOTO JPOOICHUS, IPH
LTy POBOM B3PBIBAHHH, P CKBAKHHHOM
B3pbIBaHUH. [loHsATHE 32001iKN, ee
napameTpsl. [lapamerpsl 3apsaa BB Ha
ycryre.

Croco0b! MHUIIMMPOBaHUS 3apsijoB BB.
XapakrepucTuka qpoOIeHHS T.11. METOZOM
HaKITAJHbIX 3apAJI0B, IITYPOBEIMU
3apsiiaMu. Pa3HOBHAHOCTH KOHCTPYKIHA.
Cnoco0p! nHUIMHpOBaHUS. TpedoBaHMs
110 6€30IaCHOCTH.

Tema 6. MeTobl BeJeHUs B3PBIBHBIX
pabor.

Oco0OeHHOCTH B3pBIBAHHS IPH IPOXOKE
MOA3EMHBIX TOPHBIX BBIPAOOTOK.
Oco0eHHOCTH TTOABOTHBIX B3PHIBOB.
Oxpana ¢ops! 1 GayHsI IpH
IIPOU3BOACTBE MOABOAHBIX B3PHIBOB.
CKBa)XMHHBIA METO OTOOMKH T.II.
[TapameTps! CKBaKHHHBIX 3apsi/IOB.
Ipumensiemsre Tunsr BB. Crioco6bt
B3pbIBaHUsL. Y CIIOBUS TPUMEHEHHUS
CKB)XMHHBIX 3apPSI0B IS Pa3pyIICHUS
I.II. B3PBIBOM.

Oc00EHHOCTH METOIA CKBAKUHHOM
OTOOWKM B TOJI3EMHBIX yCIIOBHSIX.
Cxewmsl B3pbiBaHMsl. KoHCTpyKIuu.
IIpeumyiiecTBa ¥ HEAOCTATKU.

Tema 7. B3pbIiBbI Ha cOpoC U BBIOpOC.
OmnpeneneHue painycoB OMACHBIX 30H
TIPH B3pBIBE.

YcnoBus npoBeIeHUs TAKUX B3PHIBOB,
Ha3Ha4YeHHE, CXEMbI B3pPbIBAaHUS,
“HUIMKpoBaHus. TpeboBaHus 1Mo
Oe3omacHocTH BeaeHus BP.
OrnpeneneHue pajanyca OmacHOM 30HbI
IIPY B3pbIBE 110 yJApPHOU BO3AYIIHON
BOJTHE, TI0 Pa3NeTy OCKOJIKOB, 110
CeMCMHUYECKON BOJIHE, IO ACHCTBHIO
SITOBUTHIX Ta30B.

Crioco0bl CHI)KEHHSI painyca OnacHon
30HBI TIPH B3PBIBE

/JIex/
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2.2

Tema 8. Bunbl 3apsa0B 1 ux
KOHCTPYKIHH.

Oco0eHHOCTH KOHCTPYKIIUH 3apsiioB €O
CIUIOLIHOM KOJIOHKOU, BO31yILHBIM
MIPOMEXYTKOM, C PaIHAIbHBIM 3a30POM, C
0CEBOM BO3AYLIHOM MOJIOCTHIO,
MHOTOTOYEYHOE B3PHIBAHUE. 3apsabl JUIs
BTOPUYHOT'O APOONIEHHUS, IPH IITYPOBOM
B3pBIBAHUH, NIPH CKBAXKUHHOM
B3pBIBAHHH.

[onsiTHe 3a001iKH, €€ mapaMeTpHlI.
ITapametpsl 3apsiaa BB Ha ycTyre.

Tema 9. Onpenenenne 6e30MacHBIX
PaccTOsHUN IIPU B3pbIBE.

Bune! paznera. [Tonsatue 30Hb1
6e30macHOCTH (TI0 Pa3IeTy OCKOJIKOB, IO
yZAapHOH BO3IYIIHOW BOJIHE, 110
celicMUUYeCKOi BOJIHE, 110 IBLIH, 1O
razam). Pacuer Ge30macHbIX 30H.
Bnusnue napamerpos BBP u ycnosuii
B3pBIBAHUS Ha paguyc Oe30MacHbIX 30H.
Tema 10. Crioco0s! m3roropienust BB
(TBepABIX, KAAKIX,TOPTICTBIOIIAXCS,
Kap0OaToioB, sMyinbcnoHHBIX BB). Coctas
BB, no6aBku. Crioco0Obl 3apspKaHus.
TpeboBanus npu py4HOM U
MEXaHU3UPOBAHHOM 3apsDKaHHH.
IIpurorosnenue BB Ha mecte
IIPOU3BOJICTBA B3PHIBHBIX paboT. Bus
3apSIHBIX YCTPOHUCTB. XapaKTepHUCTHKA
9MyJIbCHOHHBIX BB (cocTas, THIIEI
SMYJIbCUIH, KOMIIOHEHTBI IMYJIbCH,
PETyNATOpPBI INIOTHOCTH, SMYJIBraTopBI,
BOJIOYCTOHYIHBOCTB, OE30ITaCHOCTB).
CrocoOb! XpaHeHHs IMyIbCUOHHBIX BB 1
MEpOMNPUSATHUS 110 OE30MACHOCTH.

Tema 11. Meroas! BeleHHs B3pbIBHBIX
pabor.

XapakTepHcTHKa JpOOIEeHUs I.I. METOJOM
HaKIaJHbIX 3apsJI0B, IITYPOBBIMU
3apsaaMu. CriocoObl HHAIMAPOBAHUSL.
TpeboBaHus 1Mo 6€30MACHOCTH.
Oco0eHHOCTH B3pbIBaHHs P MIPOXOJKE
ITOA3EMHBIX TOPHBIX BEIpaOoTOK. [ToHsATHE
LIITYPOBOro KoMILIekTa. Pacuer
napametrpos BBP npu npoxonke.
Oc00CHHOCTH TOJIBOIHBIX B3PBIBOB.
Oxpana ¢uropsl 1 GayHbI IpH
IIPOU3BOACTBE OABOAHBIX B3PHIBOB.
Tema 12. Onpenenenue 6e30MacHBIX 30H
IpHU B3pHIBE 3apsiioB BB.

OmnpeneneHue paanyca OacHOH 30HbBI
TIpH B3PbIBE 110 YJAPHOW BO3AYIIHON
BOJIHE, IO PA3NETy OCKOJIKOB, IO
CeiCMHIYECKOM BOJTHE, TI0 JEHCTBUIO
SITOBUTBIX T'a30B.

CrnocoObl CHIDKEHUS! paJyca OMacHOH
30HBI I B3pbIBE

Tema 13. B3psIBBI Ha cOpOC U BBIOPOC.
YcnoBus NpoBeIeHNs TAKUX B3PBIBOB,
Ha3Ha4YeHHe, CXEMBbI B3PBIBAHUS,
nHAIUApoBaHus. TpebGoBaHus IO
6e3omacHocTH BeneHus BP. OcobenHOCTH
B3pbIBa 3aPsI0B C BO3AYLIHON MOTYHIKOM.
Cnoco0s! 3apspxaHust. CXeMbI B3pbIBaHHA.

Tema 14. CkBaXUHHBINA METOJ] BEAECHUS

12

J1.1J11.3
J1.4J11.5
J1.6J12.1
J2.2J12.3
2.4 J12.5
JI12.6J13.1




B3pbIBHBIX paboTr Ha OI'P u II'P.
CKBa)XKUHHBIA METOJI OTOOMKH T.II.
[TapameTps! CKBa)KHHHBIX 3apsi/IOB.
IMpumensemsre Tunst BB. Crioco6st
B3pBIBAHUSL. Y CJIOBUS IPUMEHEHHS
CKBa)KHHHBIX 3apsiioB ISl pa3pyLIEeHUs
T.II. B3PBIBOM.

Oco0eHHOCTH MEeTO/a CKBAKUHHON
ot0otiku r.mm. Ha OI'P. Cxembl B3pbIBaHUS.
Mupuna paspana ropHoi Mmaccel. CXeMbl
ceTeil B3phIBaHMS. B IOA3EMHBIX
ycnoBusix. OcoOeHHOCTH B3pBIBaHUSA B
MOJ3EMHBIX YCIOBHUSAX CKBR)KUHHBIMU
3apsinamu. Jluametpsl, TpeboBanus k BB,
CpeACTBaM MHHLIUHPOBAHUS.
OcobeHHOCTH pacueTa Oe30IMacHBIX
paccrosiHuii. [loHsATHE KOMITEHCAITMOHHOM
menn. TpeboBaHME K KyCKOBATOCTH
TOpPHOM Macchl

CxeMbl B3pbIBaHUS.

Mp/
2.3 /CP/ 12 JI1.1J11.3
JI1.4 JI1.5
JI1.6J12.1
J2.2712.3
J12.4 J12.5
J12.6J13.1
Pazpnen 3. Texnosoruu Benenusi bBP.

3.1 Momynsb 3. Texnonoruu Benenusit bBP. 10 JIT.1JI1.2
Tema 8. Texnonoruu BegeHus bBP na J1.3J11.4
OTKPBITBIX U ITO/I3€MHBIX TOPHBIX J1.5
pabotax. JlokymeHTaIwusl. JI1.6J12.1
TexHoI0rust IPOXOJKH MOA3EMHBIX J2.2J12.3
TOpHBIX BBIpaboTOK. [ToHsATHE HmIITypOBOTO 2.4 J12.5
komIuiekTa. Pacyer napamerpos bBP. JI2.6J13.1

TexXHONOTHS BCKPBITHS YTOJIBHBIX
mactoB. CoTpsicaTresabHOE B3pbIBAaHUE B
[IaxTax OMACHBIX IO ra3y H MBUIH.
Pexomennyemsbie Tunsl BB, cpenctsa
WHUIMAPOBAHUS CXEMBI B3PhIBAHUSI.
Pacuer BpemeHu 3ameIeHUS.
Ocobennoctu Texnonoruii BBP na
OTKPBITHIX M TTOJ36MHBIX TOPHBIX
pabotax. TexXHOIOTHS POXOIKA
MOJ3EMHBIX TOPHBIX BBIpaOOTOK. [loHsTHE
IIITypOBOro KoMIuiekTa. Pacuer
napametpoB BBP. TexHonorus BCKpbITH
YTONBHBIX TIACTOB. CoTpsicaTesibHOe
B3pBIBAHME B IIaXTaX OMACHBIX IO razy u
MBLIH.

TexHuueCKuil IPOEKT, TUIIOBOU IIPOEKT,
nactiopT no bBP.

/Jlex/




32 Tema 15. TexHOIOrUsI MPOXOIKU 4 JI1.1 J11.3
MO/I3€MHBIX TOPHBIX BBIPA0OTOK Ha JI1.4 JI1.5
YAAapOOMACHBIX IaXTaX U OMACHBIX MO JI1.6J12.1
B3pBIBY I'a3a U IBbLIN. J2.2J12.3
[onsTHe mmypoBoro komrmiekra. Pacuer J12.4 J12.5
niapametpoB BBP. TexHonorus BCKpbITHS JI2.6J13.1
YTOIbHBIX IU1ACTOB. CoTpsicaTesIbHOE
B3pBIBAHME B IIaXTaX OMACHBIX 10 ra3zy u
nbUTH. TeXHOIOrUs MPOXOIKH MOJA3EMHBIX
TOPHBIX BBIPa0OTOK HA MIAXTaX OMaCHBIX
10 B3pBIBY T'a3a U MBLIH.

TexXHONOTHUs BCKPBITHS YTONBbHBIX

I1J1aCTOB.

Wzydenue TpeboBaHUH 1

MIPEIOTBPAIICHUS HECUACTHBIX CITyyaeB

IIPY B3pbIBE U NPEAOTBPALLCHUS

BOCIUTAMEHEHHS METaHO-BO3YIITHOM

CpeIBL.

Tema 17. O3HakomieHue ¢

MOJUIMHHUKAMY pa3peIinTeIbHON

JOKyMEHTaluu Ui Ipou3BoacTsa BP.

O3HaKOMIJIEHHE C TPOU3BOACTBEHHOM

JIOKYMEHTaLUeH 1J1s1 HarJIiqHOCTH

TIPUHAMAEMBIX Mep I10 OE30ITacHOCTH IIpH

IIPOHU3BOACTBE B3PBIBHBIX PaboT.

IIpoexkramu Ha BBP, TunoBsiMu

npoekramu Ha BBP, macnopramu na bBP,

Mp/

33 /CP/ 9 10,65 J1.1J11.3

JI1.4 J11.5
JI1.6J12.1
J2.2712.3
J12.4 J12.5
JI2.6J13.1

34 KypcoBoii mpopekT, KOHCYIbTalus, 9 5,35 JI1.1J11.3

sk3ameH /UBKP/ JI1.4 JI1.5
J1.6J12.1
J2.2J12.3
J12.4 J12.5
JI12.6J13.1

5. OHEHOYHBIE CPEJICTBA

5.1. KonTposbHBbIe BONPOCHI M 3a1aHUs

. Mepsl 6€30nacHOCTH MPpH 00paIieHHH CO CPEICTBAMU B3PbIBAHUSI.
. MepomnpusaTus no 6e30MacHOCTU NpU 0OpaIlleHUH ¢ pa3TUYHbBIMU THIaMu BB.
. Meronuku a5 onpeneneHus xapakrepuctuk BB.

. MepsI 6e30macHOCTH IIPU OTHEBOM B3PBHIBHHU.

. Mepsl 6e30macHOCTH IPU 2IEKTPUYECKOM CIIOCOOE B3PBIBAHUSI.

. Mepsr Ge30macHOCTH ITpH B3pBIBaHUH ¢ moMotsio JI1I.

. Mepsr 6e30macHOCTH IIPU HEAIEKTPHUECKOM CIIOCO0e B3PBIBAHHSI.
. MepsI 6e30macHOCTH IpH 3apsDKaHUH MIMTYPOB U CKBAXKHH.

. Mepsl O6e30nmacHOCTH MpH XpaHeHuu BM.

10. Mepsr 6e30macHOCTH MTPH YHHYITOXEHIH BM.

11. Noxymenranus Ha XpaneHue BM.

12. loxyMeHTa1us Ha iepeBo3ky BM.

13. JlokymenTanus Ha npou3BoacTo BP.

14. Texnonormu npobneHns Herabapura.

15. Texnonornu BP na OI'P.

16. Texnonoru BP na IIT'P.

O 002N Nk~ W —

5.2. Tembl NUCbMEHHBIX Pa6oOT

1. Knaccngukays BB no 6e3omacHOCTH IPUMEHEHHSI.

2. Meron onpenenenus padorocrocodoHocTr BB.

3. IToneBoii MeTOA OIpenesIeHHsI CKOPOCTH AeToHaruu BB.

4. Metopx onpezneneHns pacCTOsIHUS 10 Niepeaade JeTOHAINH.
5. Meron onpenenenust 4yBCcTBUTENbHOCTH BB.




6. Opranuzanus cwiaga BM Ha mOBepXHOCTH.

7. Tune! ckiagos BM.

8. Opranuszanus ckiaza BM B oA3eMHBIX yCIOBUSIX.
9. Koncrpyxuuu KJ1, 9/, 9431, 31K3.

10. KoHCTpyKIIMH TIPOMEXKYTOUHBIX JETOHATOPOB.
11. CoBpeMeHHbIE CUCTEMBl MHULIUMPOBAHMSL.

5.3. OueHouHble cpeacTBa

- BXOJIHOTO KOHTPOJISI (TECTHPOBAHHE);

- TEKyILEero KOHTPOJIs (cobece10BaHKe MPH CAaue TECTOB M BOIPOCOB ISl CAMOIPOBEPKH, MPAKTHYECKUX paboT);
- BBIIIOJIHEHHUE U 3amuTa pedepara;

- y4acTHe B HAYYHOM CEMUHAPE;

- HTOT TeKyIIero koHTpois (Dk3aMeH B 9 cemectpe).

1. 3aHATHS CEMHHAPCKOTO TUMA (MPAaKTHYECKUE 3aHATHsI, BKIIIOYAs 3aHATHE - JUCKYCCHIO)

B xoze 3ansaTHIE 00y4JarOmAMCs pEKOMEHIYETCS:

- BECTH KOHCTIEKTUPOBaHHE yueOHOro MaTepuana,

- obpamniaTh BHUMaHHE Ha KaTCTOPUH, (POPMYIIHPOBKH, PACKPHIBAIOIINE COACPIKAHUE TEX I MHBIX SBICHHUN M IPOLIECCOB, HAYYHBIC
BBIBOJBI U MPAKTUYCCKUEC PEKOMCHIAIUH 10 UX IPUMCHCHUIO,

- 3a4aBaTh NPENOAaBaTCIIIO YTOYHAIOIIUE BOIIPOCHI C LEJIBIO YSACHCHUS TCOPETUICCKUX HOJIO)KGHI/II‘/‘I, paspemeHus COOPHBIX
CUTYaLuH.

B pabounx KOHCHEKTax KelnaTeIbHO OCTABIIATH MOJIS, HA KOTOPBIX BO BHEAYUTOPHOE BPEMsI MOXKHO CIIEJIaTh TIOMETKU U3 y4eOHO-
METOMYECKOTO 00SCIICUSHHS JUT CAMOCTOSITEIIEHON PabOTH! 00yJaIoIINXCsl, TOMOITHSAIOMIETO MaTepHal MPOCITyIIaHHOH TEMBI, a
TaKKC IOMETKU, MMOAUCPKHUBAIOIINC OCO6yIO Ba’KHOCTD TE€X WJIU UHBIX TCOPECTUUCCKUX MOJIOKEHUH.

1 ycnenHoro oBnaieHus: KypcoM HEOOXOJMMO ITOCEIIaTh BCE 3aHATHUS, TaK KAaK TEMaTUYECKU MaTepHrall B3auMOCBSI3aH MEXIY
coboii. B ClIydasaX MpOITyCKa 3aHATHUS CTYACHTY HCO6X0)II/IMO CaMOCTOATCIIBHO U3YYHUTh MAaTCpUal U OTBETUTh HAa KOHTPOJIbHBIC
BOIPOCHI 11O HpOHyHlCHHOﬁ TEME BO BpEM MHAUBUAYAJIBHBIX KOHCyHLTaHHﬁ.

2. CamocTosTenpHas paboTa (M3ydeHHe TEOPETUIECKOTO Kypca, IMOArOTOBKA K TEKYIIIEMY KOHTPOJIO U IMTPAKTUICCKUM 3aHATHSIM)

[Ipu moaroToBKE K TEKyIIEMy KOHTPOIIO 00yJaromieMycss HeOOXOIUMO U3Y49UTh METOJUIECKYIO 1 OCHOBHYIO JIUTEPATYPY,
O3HAaKOMMTCS C JOIOJHUTENILHOM JIUTEPATyPOM, y4eCTh PEKOMEHAALUH [IPEIIOaBATEN.

3. IloAroroBka K 3K3aMEHY.

IToaroroBka K 5Kk3aMeHy MPEANoaaraeT:

- U3y4€HHE OCHOBHOM U JONOJIHUTEIbHOMN JIUTEPATypPhl;
- U3y4YEHHE KOHCIIEKTOB JIEKLUH;

- yuacTHe B IPOBOJUMBIX KOHTPOJIBHBIX OMPOCAX;

- TECTUPOBaHUE II0 TEMaM.

5.4. IlepeyeHb BH/I0B OLCHOYHBIX CPEACTB

1. Tekyuuii KOHTPOJIb:

- KoHTponbHbIE BOMPOCH! 1O KITIOYEBBIM TEMaM AUCIUTLTAHEL.
- [lepeyens TeM IOKIa/10B, COOOLICHUT.

2. [IpomexyTouHas aTTecTalus:

- brask TecTOB 1o pa3genam u TeMaM.

- TembI KypcOBBIX paboT.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas JuTepatypa

6.1.1. OcHOBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, rof
JI1.1 [T.C. Baxpomees, JI.A. |Ilerpodmusmxa Tomck: U3n-Bo ToMm. yH-Ta,

Epodees, B.C. 1997

Kanaiixun u nip.




ABTOpBI, COCTaBUTEIH

3arnaBue

W3znarenbcTBO, TO

J1.2

JLA. Epodees, I'.C.
Baxpomees, B.C.
3unuenko, I'.I".
Homoxkonoa

®Du3KKa T'OPHBIX IOPOL,

Tomck: U3n-Bo Tomckoro
MOJUTEXHUYECKoro yH-ta, 2006

J1.3

Tanxun B. U., lleniko
E.E.

TpaHCIIOPTHBIE MAIIUHBI

M.: MITYVY, I'opHas kuura,
2010

1.4

JL.T. I'pabuak, B.1.
Hecmotpsies, B.A.
Kocesaos, b.H.
Ky3zosnes, B.1.
[lennepos, B.I1.
Sma

Fopnonpoxo;['{ecme MallruHbI 1 KOMILJICKCHI: y‘IC6HI/IK

Bonrorpan: Mu-®omnuo, 2012

JI1.5

Mensauk B. B.,
Burkanos B. T'.

TexHonorus ropaoro npoussogcrsa. B 2 u. U.2. T.14. Ku.1:
OCHOBBI TOPHOTO JieNa: GuONIMOTEKa TOPHOTO HHXKEHepa

M.: T'opHoe geno,
Kummepuiickuit uentp, 2014

J1.6

Bproxoseuxuii O.C.,
Wnaxuu C.B.,
Kapnuxos AIT.,
Smman BUIT.

OCHOBBI TOPHOTO Jienia  : yyeOHoe mocobue

Canxkr-IletepOypr: Jlans, 2019

6.1.2. lonoJiHUTEIbHAS JJUTEpPATypa

ABTOpBI, COCTaBUTEIH

3arnaBue

HznarenbcTBO, TO

2.1

Ilon pen.
H.b.loptman

Ierpoduzuka

M.: Henpa, 1992

2.2

bacunckuii B. .,
SIxonToB 1O. A.

HHKJ'IPI‘IHLI@ BUABI TpaHCIIOPpTAa JJIA MOA3C€MHBIX IT'OPHBIX pa60T:
MCTOAHUYCCKUC YKa3aHUs

M.: MITPV, 2003

J12.3

I'pabuax JI.T.,
Barpacapos LI1.b.,
Unsaxuu C.B.,
Kapnuxos AIT.,
Komamenko B.1.,
Ky3zosnes b.H.,
Hecmorpsies B.1.,
Pynaxos B.M.,
®enopuenko B.A,,
Yepnos A.H.,
Yyobapos B.B.,
Illennepos B.1.,
exypaun B.K.,
Smmn B.II.

I'opHOpa3BegouHbIE PaOOTHI: yUeOHNK

M.: Bricmas mxona, 2003

2.4

AnekceeB B. B,
Bproxoseukuii O. C.

I'opHas MexaHHKa: y4eOHHK

M.: Henpa, 1995

J12.5

Iomsphu P. 10.

MexaHnueckoe 000py10BaHHE KaphePOB

M.: MITYVY, 2007

J12.6

Bproxoseuxuii O. C.,
Wnaxun C. B,
Kaprukos A. I1.,
A B. I1.

OCHOBBI TOPHOTO JeNa: yuebHoe mocodne

CII6.: JTans, 2019

6.1.3. MeTtoquueckue pa3padoTku

ABTOpBI, COCTaBUTEIHN

3arnaBue

H3,Z[3.T€JIBCTBO, rong

JI3.1

Bproxoseuxuii O.C.,
WUnsaxun C.B.,
Kapnuxos A.IT.,
Smnn B.IL

OCHOBBI TOpHOro aeJia: y‘IC6HOC mocobue

CII6.: JTans, 2017

6.3.1 Ilepevyens NporpaMMHOro odecrneveHust

6.3.1.1 |Windows 7

6.3.2 Ilepeyenb HHGOPMALTMOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1

HHpopManmoHHO-aHATUTHYECKHUH TIeHTp "Munepan"




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

AynuTopust Hasnauenue OcuHarenne Bupg
4-36 Aynuropust JUisl JIEKIMOHHBIX, CrenmanusupoBaHHass MeOeIIb:
MPaKTHYECKUX, Ta0OpaTopHbIX | Habop yueOHOM Mebenn Ha 24
U CEMHHapCKUX 3aHATHH. MOCaJOYHBIX MECTA; CTOI

IIpenojaBaTeNbCkuii — 1 mr.,
CTYJ1 IIPENOJABaTENbCKUHM -1
LIT.; I0CKa MeJoBas- | mr.,
TEJICBU30pP Ha KPOHIITEHHE C
BUJIEO IPUCTABKOM.
Crienanu3upoBaHHAs
ayIUTOpUS 10 (DU3UKH TOPHBIX
TIOPOT:

rugpasnuueckuii npece I1-50;
ruapasnuyeckuit mpecc [TH/I-
30-400 ¢ pyunsiM Hacocom H
2.63.2P; mudporoii
TEH30METPUUECKUN MOCT
(LITM-5); ynbTpa3ByKOBbBIE
npuoopsr YKB-1M u YK-10
IIMC; cTaHok s
orpeesieH s abpa3suBHOCTH
nopox (YCC); yctaHOBKa 1151
OIIpeCIICHAS TBEPAOCTH ITOPOJ
(YMI'TI-3); mpubop asst
OIIpeNIeJIEHHs] KPEIIOCTH ITOPOL,
(ITOK); xummgeckast mocyaa;
JIIEKTPOHHBIC BECHI,
TEXHUYECKHE BHICOKOTOUHbIE
BECHI C pa3HOBECaMH; Habop
CHUT ¥ TIKHOMETPOB;
9JIEKTpOHArpeBaTeNb st
napaguHa; Habop
CTaHAAPTHBIX M PACXOIYEMBIX
00pas310B TOPHBIX HOPOT, ISt
MIPOBEICHUS UCCIEI0BaHUH U
9KCHECPHMEHTOB.

8. METOIMYECKHE YKA3ZAHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTIITMHBI (MO YJISA)

MeTtonudeckiie yKazaHus 10 U3YYCHUIO TUCIUIUINHEI TPECTaBIeHbI B [IprtoskeHnu 2 1 BKITIOYAIOT B ceOsl:

1. MeTtoanueckue ykazaHus A7t 00y4aroLIiXcs M0 OpraHu3anry Y4eOHO! AeITeIbHOCTH.

2. MeTtoanueckue yka3aHus 0 OpraHUu3alii CaMOCTOSTEIbHON paObOThl 00yYaIOIINXCS.

3. Meroaunueckne yka3zaHus 10 OpraHU3aliy POIeayphl OIICHUBAHMUS 3HAHWH, YMEHUH, HABBIKOB M (HJIH) OIBITA JIEATEITHHOCTH,
XapaKTepHU3YIOMINX dTarbl HOPMUPOBAHMS KOMIIETECHIIHIHA.




