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PABOYASA ITPOIT'PAMMA JUCHUIIJINHBI
TexHoJ0rus ¥ 0€30MACHOCTH B3PBIBHBIX Pa0d0T

3akperneHa 3a kadenpoit Pa3padoTKU MeCTOPOKIEHHIT MOJIe3HbIX HCKOMAaeMbIX

Y4eOHbIi man Crenmanpaocth 21.05.04.65 Topaoe naeno Cnenmammsanus "[lom3emHas pa3paboTka
PYIHBIX MECTOPOXKICHHUIL"

Kpanmnouxamus I'opHblii HHIKeHep (CIenHaJucT)

Dopma o0yueHUS 3a04Has

OO0mast TpyI0EeMKOCTh 10 3ET

Yacos 1o yueOHOMY I1aHy 360 Bupapl KOHTpoOJIA Ha Kypcax:
B TOM YHCJIE: JK3aMEHBI 5
AyMTOPHEIE 3aHATHS 48 3a4eThl 4
camocTosITeNbHast paboTta 295
4aCOB Ha KOHTPOJIb 17

Pacr[pezlenelme YaCcoB JMCHUIIMHBI 110 KypcaM

Kypce 3 4 5

Buj 3anaTuii vir|prn| von | po | v | P Hroro
Jlexuun 4 |14 |10 [10 |6 6 20 (20
[TpakTuueckue 14 (14 |14 |14 |28 (28
Uroro ayn. 4 (4 124 (24 |20 |20 |48 |48
Konrakthas padora |4 (4 (24 |24 |20 |20 |48 [48
Cam. pabora 32 (32184 |184 |79 [79 [295 295
Yackl Ha KOHTPOJIb 8 8 9 9 17 |17
HUrtoro 36 136|216 [216 | 108 | 108 [ 360 | 360




Pa3paboTunk mporpaMMst:

KaHo. mexu. HayK, 0oy. xagedpwi, Ipuwena Jmumpuii Bauecragosuy

Pabouast mporpaMma JUCIHIUTHHEL
TexHosorusi 1 6€30NMACHOCTH B3PHIBHBIX PadoT

paspabotana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYIapCTBEHHBINH 00pa30BaTeNbHbINA CTaHAAPT BhICIIEro 00pazoBanus no cneuuansHoct 21.05.04 TOPHOE
JEJIO (npuka3 Muno6puayku Poccun ot 17.10.2016 r. Ne 1298)

COCTaBJICHA HAa OCHOBAaHHWHU Y4eOHOTO ITIaHa:
CrentanbHocTb 21.05.04.65 Toproe aeno Creranu3anus "I[lonzeMHast pa3paboTka pyIHBIX MECTOPOXKICHUN"
YTBEPKIIEHHOTO Y4€HBIM coBeTOM BYy3a OT 23.09.2019 mpoTtokoin Ne 6.

Pabouas nporpamMma oo0peHa Ha 3aceaHun Kadeapsl
Pa3padoTKN MeCTOPOXKIEHUIT MOJIe3HBIX HCKOMAEMBIX

[Iporokon meToauueckoro coera yHuBepcuteTa oT 15.07.2021 1. No §
3aB. kadenpoi n.0. 3aB.kapenpoit KpacaBun Anekceit BUKTOpoBUY, KaH/I. TEXH. HAYK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

Ienpio ocBoeHMs AUCHUILINHBI « TeXHOIOrHS 1 6€301aCHOCTh B3PBIBHBIX paboTy ABIIsETCA (JOPMHPOBAHKE Y CTYICHTOB
Mpe/ICTaBICHUS O TEXHOIOTUHU O€30IaCHOTO BEI€HHS B3PBIBHBIX PabOT MpH MOA3EMHON pa3paboTKe pyIHBIX MECTOPOXKICHUN 1
nosrydeHue 0a30BbIX 3HAHMH, YMCHHI M HABBIKOB, HEOOXOANMBIX CTYACHTY IS OCYIIECTBICHUS ydeOHON 1 NpodeccHoHaNnbHON
JIESITEIbHOCTH CIELUAIIUCTA.

1.1 3apaumn

- IpruoOpeTeHne 3HAHUH 0 METOaX BEACHHS B3PHIBHEIX PA0OT B PA3INYHBIX YCIOBHUIX,

0o0HIMX MMpaBuiIax MOATOTOBKU U MIPOU3BOJICTBA B3PHIBOB;

- OBJIaJICHHE MPAKTHUECKUMH HaBBIKAMHU CAMOCTOSATEILHOTO PEIIEHHUs BOIIPOCOB,

KOTOpBIC BO3HHUKAIOT P NTPOM3BOACTBE HHKCHEPHBIX pAaCUETOB M OPTaHHU3AIMH IPOBEICHUS B3PHIBHBIX PaOOT Ha TOPHOPYIHBIX
HpeANPUATHSAX.

- OBJIaJICHHE BO3MOXKHOCTSIMH ITPUMEHEHHUSI IPOMBIIUIEHHBIX B3PBIBYATHIX BEILIECTB U CPEACTB HHUIIMMPOBAHUS B TOPHOM JeJie IS
pa3pyLICHU KPEMKUX TOPHBIX MTOPOJI TIPH OTKPBITOM ¥ MTOJ3EMHOM CIIoco0e pa3paboTKu

2. MECTO JUCHHUIIVIMHBI (MOAYJIA) B CTPYKTYPE OPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.b

2.1 | TpeboBaHMA K NMpeABAPUTEILHON MOATOTOBKE 00y4al0IIerocs:

2.1.1 | BBenenue B crieiuajbHOCTh

2.1.2 | T'eonorus

2.1.3 | UcTopus ropHOTO 1ena

2.1.4 | ®usuka

2.1.5 | T'eonorus

2.1.6 | Xumus

2.1.7 | Be3onacHOCTH KM3HEACATECILHOCTH

2.2 | JucuuniauHbl (MOAY/IH) U NPAKTUKH, /I KOTOPBIX OCBOCHHE JAHHOH AU CUUILIMHBI (MOAYJ/15) HE00X0UMO KAK
npejuiecTByomiee:

2.2.1 | TexHonornueckas mpaKkTuka

2.2.2 | YipaBieHHe KaueCTBOM Py TP JOOBIIe

2.2.3 | TocynapcTBeHHasi UTOTOBAs aTTECTALHS

2.2.4 [ TToaroToBKa K 3aIIMTE M MPOLEypa 3alIUTHI BBITYCKHOH KBaNN(HKAIMOHHOW pabOTHI

2.2.5 | IlpeaauriioMHast mpaKTHKA

2.2.6 | OcBoenue padoueit npodeccun "T'opHopadbounit”

2.2.7 | ®u3nka ropHBIX TOPOJ

3. KOMIIETEHLM OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHWS AU CLIAILIHBI
(MOAYJIST)

OrlK-9: BrnageHwem MetogamMmm aHanunsa, 3SHaHUemMm 3aKOHOMepHOCTeﬁ nosegeHudA u ynpasneHus
cBoMCcTBaMMU FOPHbIX NopoAa U COCToOAHUEeM MaccuBa B npoueccax [o6bIYKN n nepepaGOTKM TBepAabIX
nomne3HbIX UCKOMaeMbIX, a TaKXKe Npu CTpouTernibCcTBe U IKCnnyatauun noa3eMHbIX coopyx(el-wlﬁ

3HaTh:

napaMeTpbl COCTOAHHUSA MMOPOJHBIX MaCCHUBOB;
3aKOHOMEPHOCTHU U3MCHCHU S CBOMCTB TOPHBIX MMOPOA U MOPOAHBIX MAaCCUBOB IO BO3I[GI\/‘ICTBI/IGM (bHBH‘IeCKI/IX MTOJICH.

Ymers:

OLICHUBATH BINSAHUC CBOMCTB TOPHBIX TOPOA U COCTOAHUA IMTOPOJTHOTO MaCCHBa Ha BI)I60p TECXHOJIOTUN U MEXaHU3alIu1 B3PBIBHBIX
pabor.

Baagern:

METOJAaMU OTIPEACICHUA CBOMCTB M COCTOSTHUS TOPHBIX TOPOA

MK-4: roToBHOCTBLIO OCYLIECTBNATL TEXHNYECKOEe PYKOBOACTBO FOPHbLIMU U B3PbIBHLIMM paboTtamu npu
aKcnnyaTtaunoHHOM pa3Beake, Ao0blye TBepAbIX NONe3HbIX UCKONaeMbIX, CTPOUTENLCTBE U IKCNyaTauum
noA3eMHbIX 06 EKTOB, HENOCPEACTBEHHO YNPaBnATbL NpoLeccamMn Ha NPOU3BOACTBEHHbIX 06 bEKTax, B TOM
yucne B yCNOBUAX Ype3BblY4alHbIX CUTyauumn

3HaTh:

Knaccmbm{aunﬂ B3PBIBYATBIX BCIIECTB;
ACCOPTUMCHT B3PBIBYATBHIX BEIICCTB U CPCACTB HHUIIUUPOBAHUS,
OCHOBHBIC Tpe6OBaHI/I$I npaBulI 0€30I1aCHOCTH npu 06pameHm/I CO B3pbIBYATBIMH BCIICCTBAMHU

Ymers:

BI)I6I/IpaTL THUII B3pbIBYATOI'0 BEUICCTBA JJIs1 KOHKPETHBIX TOPHO-TCOJOTUICCKUX YCJTOBI/Iﬁ;
TpPaMOTHO, B 3aBUCUMOCTH OT yCJ'IOBI/II\/‘I IIPOXOJKH, BI)I6I/IpaTB TCXHOJIOTUIO BEACHUS B3PBIBHBIX pa60T.

Baanernb:




COBPEMEHHBIMH METOJaMHU pacdeTa mapaMeTpoB OypOB3pBIBHBIX PaboT.

MK-11: cnoco6HOCTLIO pa3pabaTbiBaTb U [OBOAUTL A0 UCNOJIHUTENEN Hapsaabl U 3a4aHNA Ha BbINOJTHEHUE
rOpHbIX, FOPHO-CTPOUTENbHBLIX U OYPOB3PbIBHbIX PaboT, OCYLLECTBIATL KOHTPOJSb KayecTBa paboT u
obecneuyuBaTtb NpPaBUIbHOCTb BbINOJIHEHUA UX UCNONMHUTENAMMU, COCTaBNATb rpa(bvu(m paGOT n
nepcneKkTuBHbI€e NNaHbl, UHCTPYKUUN, CMEeTbI, 3asBKM Ha MaTepuanbl n OGOpyAOBaHVIe, 3anoNHATb
H&OGXO,DMMI:Ie OTYeTHble AOKYMEeHTbl B COOTBETCTBUU C YCTAHOBJIEHHbIMU CbOpMaMVI

3HaTh:

OCHOBHBIC HOPMATHUBHBIC TOKYMCHTBI;
OCHOBHBIC METObI B3PbIBHBIX pa60T;
Tpe6OBaHI/I$[ npaBuJI 06€30I1aCHOCTH npu 06pamem/m CO B3PbIBUATBIMU BCIICCTBAMU

Ymers:

MOJIb30BATHCS TEXHUIECKOM U CIIPaBOYHOM JTUTEPATYPOIA;
MIPOM3BOIUTH PACYET OCHOBHBIX ITAPAMETPOB B3PBIBHBIX Pa0OT MPH Pa3pabOoTKe MECTOPOXKICHHI TOIE3HBIX HCKOMAaeMbIX
MMOA3E€MHBIM CIIOCOOOM

Baagern:

PpacY€THBIMU METOAUKAMU ONPEACICHNA OCHOBHBIX IMMapaMETPOB B3PBIBHBIX pa60T, PpacYC€THBIMU METOJUKAMU ONIPEACICHUA
Pa3MEpOB OMACHBIX 30H IPH BEICHUHN B3PbIBHBIX pa60T

B pe3ynbTaTe 0cBOEHUS AMCHMIJIMHBI (MOAYJIS1) 00Y4aIOUIUIiCS H0/KeH

3.1 (3HaTh:

3.1.1 | - mapamMeTpbI COCTOSIHUS MTOPOJIHBIX MACCHUBOB;

3.1.2 | - 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB FOPHBIX MOPOJ U MOPOIHBIX MACCHBOB IO BO3AECHCTBHEM (PU3UUECKUX MOJEH.

3.1.3 | - xkmaccuduKarys B3pbIBUATHIX BEIIECTB;

3.1.4 | - acCOPTUMEHT B3phIBUATHIX BEIIECTB U CPEICTB MHUIIMUPOBAHHUS;

3.1.5 [ - ocHOBHEBIE TpeOOBaHMS MPaBUII OE30MTACHOCTH P 0OPAIIEHUHN CO B3PHIBUATHIMI BEIIECTBAMHU

3.1.6 | - OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI;

3.1.7 | - OCHOBHBIC METOJIBI B3PBIBHBIX PadoT;

3.1.8 | - TpeboBaHMs MpaBUiI 6€30MIACHOCTH PU OOpaIlleHHH CO B3PHIBYATHIMU BEIIECTBAMU

3.2 | YmeTh:

3.2.1 | - oeHWBAaTH BIMSHUE CBOMCTB FOPHBIX TIOPOJ] X COCTOSHUS OPOIHOTO MAacCHBa Ha BBIOOP TEXHOJIOTHH M MEXaHH3AIHN
B3pBIBHBIX padoT;

3.2.2 | - BEIOMpATh THI B3PBHIBYATOTO BEIIECTBA 11 KOHKPETHBIX TOPHO-TEOJIOTHUECKHUX YCIOBHIA;

3.2.3]- I'paMOTHO, B 3aBUCUMOCTHU OT YCJTOBI/Iﬁ MIPOXOJKH, BLI6I/IpaTI> TCXHOJIOTHIO BEACHUS B3PBIBHBIX pa60T.

3.2.4 | - moMB30BaTHCS TEXHUYECKON U CIIPABOYHON JTUTEPATYpOil;

3.2.5 | - npOU3BOIUTE PACYET OCHOBHBIX [1APAMETPOB B3PBIBHBIX paboT MpH pa3paboTKe MECTOPOKIACHHM MOJE3HBIX HCKOIAEMBIX
MMOI3EMHBIM CITOCOOOM

3.3 | Bnagern:

33.1]- MCETOAaMU OIPEACICHUA CBOMCTB M COCTOSTHUS TOPHBIX ITOPOa

3.3.2 | - coBpeMEHHBIMH METOJaMU pacueTa napaMeTpoB OYpOB3pPHIBHBIX paboT.

3.3.3 | - pac4eTHBIMU METOJIUKAMH ONPEIEICHUS] OCHOBHBIX MTAPaMETPOB B3PBIBHBIX paboT, pacueTHHIMU METOJHUKAMHU
OIIpe/IeNICHHsI Pa3MEPOB OIACHBIX 30H IPU BEACHUH B3PBIBHBIX padoT

4. CTPYKTYPA 1 COAEPKAHUE IMCLOUILINHBI (MOIYJIST)

Kon HaumenoBanmue pazjnesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHA/ Kype 197004 arypa | pchl | paKT.

Paznen 1. P1 T1 Leasn, 3anaun u
coep:xkanue qucuuniaunsl. Kparkas
HCTOPHS Pa3BUTHS B3PLIBHLIX PadoT.

1.1 Ilens, 3a1aun u copeprkaHue 3 1 OIIK-9 IIK- | JI1.1 21 0
qucuuIuinHbl. KpaTtkas ucrtopust pa3sBuTus 4 TIK-11 J1.2 92
B3PBIBHBIX paboT. /JIex/ JI1.3]1
2.1
J2.2
Kon HaumenoBanmue pasnesnos u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uure | Ilpumeuanue
3aHATUSA 3aHATHA/ Kvpc 107071 aTypa | pcbl | pakT.

Pa3znen 2. P1 T2 Cnoco6b! Oypenus u
o0opynoBanue 1151 OypeHus LWINYPOB U
CKBa)KHH.




2.1 Croco6bI OypeHusI MITypOB M CKBayKUH. 3 1 OIIK-9 IIK- | JIIL.1 €)! 0
O6opynoBaHHe U UHCTPYMEHT JIJIst 4 TIK-11 JI1.2 22
OypeHHS IIYpPOB U CKBaXKHH. /JIek/ JI1.3J1

2.1
2.2
Kon HaumenoBanmue pazjaesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHS 3aHaTHsA/ Kypc M aTypa | pchl | pakT.
Pa3znes 3. P1 T3 OcHoBBI Teopun
B3pbIBa H B3PHIBYATHIX BElIECTB.

3.1 IlonsATue o B3pbIBE U B3pHIBYATOM 3 1 OIIK-9 IIK- | JIL.1 €)! 0
BemecTBe. Kucnopoanelii 6ananc BB. 4 TIK-11 JI1.2 22
SnoBuThIE ra3bl B3pHIBA. JI1.3J1
Hauansublil nmmynsc. YyBCTBUTENBHOCTD 2.1
BB. ®opMbI XUMHYECKOTO ITPEBPAILCHHS 2.2
BB. ocHOBHBIE NIOJIOKEHUS TEOPUH
netoHanuu. GakTopbl, BIUSIONUE Ha
CKOPOCTh M YCTOHUMUBOCTH I€TOHAIIHH.
®dopmel paboTs! B3phiBa. [IpoOsl Ha
OpU3aHTHOCTH U PabOTOCIIOCOOHOCTB.

OCHOBHBIE TIOJIOKEHUSI TEOPHH
npenoxpaHuTenbHbiXx BB. MeTtosl
HCIBITAHUS TIPeOXpaHnTENbHbIX BB.
Knaccudukanus 3apsgoB BB. [eiictBue
B3phIBa 3apsina B cpene. [IpuHmumbt
pacuera cocpeJOTOYSHHBIX 3apsi0B.
Knaccudukarus mpoMBIIIIICHHBIX
B3pBIBUATHIX BemecTB. OCHOBHBIE
KOMITOHEHTHI IPOMBILUIEHHBIX BB.
IIpomernennsie BB 1 kiacca no
YCIIOBUSIM ITpUMeHeHUs1. [IpOMBINIICHHBIE
B3pbIBuUaThIe BeulecTna Il kinacca o
YCIIOBUSIM IPUMEHEHUSI.
IIpenoxpanurensusie BB III-VII kiaccos.
CriocoObI 1 cpeicTBa HHUITMUPOBAHS
3apsinoB BB. /Jlex/

3.2 CpencTBa OTHEBOIO HHUIIMUPOBAHUS 4 1 OIIK-9 IIK- | JI1.1 21 0
3apsoB BB. O6nacts mpumenenns. /I1p/ 4 TIK-11 J1.2 | 22

JI1.3J1
2.1
2.2

33 Cpencrta 3JeKTPUYECKOTO 4 1 OIIK-9 IIK- | JI1.1 21 0
WHULMUPOBaHus 3apsioB BB. 4 TIK-11 JI1.2 32
OneKTpoaeTOHATOPEL. THITH, JI1.3]1
KOHCTPYKIIMH, YCIOBUS 2.1
npumenenus. /Tp/ 2.2

3.4 Mcrounnku ToKa 7S JIEKTPOB3PHIBAHUS. 4 1 OIIK-9 TIK- | JI1.1 21 0
KoHTpoasHO-u3MepuTensHbIe 4 TIK-11 J1.2 22
npubopst. /IIp/ JI1.3]1

2.1
2.2
3.5 OnekTpoB3pbIBHBIE ceTH. Pacuer 4 1 OIIK-9 TIK- | JI1.1 21 0
9JEeKTPOB3PHIBHBIX ceTeit /ITp/ 4 TIK-11 J1.2 22
JI1.3J1
2.1
2.2
3.6 TexHO0THs IIEKTPUYECKOTO 4 1 OIIK-9 IIK- | JII.1 21 0
B3pbIBanus. /I1p/ 4 TIK-11 J1.2 | 22
JI1.3J1
2.1
2.2

3.7 CucreMbl HeANIEKTPUIECKOTO 4 1 OIIK-9 IIK- | JI1.1 21 0

“HUIMApoBaHus 3apsino BB. /TIp/ 4 TIK-11 JI1.2 32
JI1.371
2.1

J2.2




3.8 DJNEKTPOHHBIE dTEKTPOIETOHATOPHL. 4 1 OIIK-9 IIK- | JII.1 21 0
MHunmupoBaHue 3apsiioB ¢ 4 TIK-11 JI1.2 22
NIPUMEHEHHUEM DJIEKTPOHHBIX JI1.3J1
netonaropos. /TIp/ 2.1

2.2
Kon HaumenoBanmue pazjaesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATAA/ Kypce IHH aTypa | pchl | paKT.
Pa3znea 4. P1 T4 MeTtoanbt
NMPOM3BO/JCTBA B3PLIBHBIX PadoT.

4.1 Knaccudukanus MeTonoB Mpou3BOACTBA 3 1 OIIK-9 IIK- | JIL.1 €)! 0
B3pBIBHBIX pabot. KpaTkue cBeneHus u 4 TIK-11 J1.2 22
00JIaCTH TPUMEHEHHS Pa3IHIHBIX JI1.3J1
METOJIOB BE/ICHUS B3PBIBHBIX padoT. /JIek/ 2.1

2.2
Kon HaumenoBanmue paznesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATAA/ Kypce IHH aTypa | pchl | paKT.
Paznea 5. P2 T1 TexHoJiorus
OypoB3pBLIBHBIX PadoT MPH MPOXOJKe
TOPU30HTAJbHBIX U HAKJIOHHBIX
BBIpabOTOK.

5.1 Mertop nmTypoBo# 0TOOWKH TIpH 4 2 OIIK-9 IIK- | JI1.1 21 0
TPOXOJKE IMOA3EMHBIX TOPHBIX 4 TIK-11 JI1.2 322
BbIpaboToK. KoHCTpyKInu BpyOOB mpu JI1.3J1
MIPOBEJICHUH TOPHBIX BEIPAOOTOK. 2.1
ACCOPTUMEHT IIPOMBIIIIJIEHHBIX 2.2
B3pBIBUATHIX BEUIECTB U CPEICTB
MHULMAPOBAHMS, CIIOCOOBI B3PbIBAHHUS.

BypoBoe u 3apsiiHOE 000pyHOBaHHE.
Pacuer mapameTpoB OypOB3PBIBHBIX
paboT npu NPOBEICHUN TOPHBIX
BbIpaboTok. [lacoptr BBP. OcHoBHBIE
HaIpaBJIeHus coBepuieHcTBoBaHUs BBP
IIPU IPOBEICHUHU TOPHBIX BBIPAOOTOK.
KonTypHOE B3pbIBaHUE NP IPOBEACHUN
MOJI3EMHBIX BBIPAa0OTOK. /JIeK/

5.2 IIpoexTrpoBaHre KOHCTPYKIHH 4 1 OIIK-9 TIK- | JI1.1 21 0
BEPTHUKAIHLHOTO KITMHOBOTO BpyOa MpH 4 TIK-11 JI1.2 22
MIPOXOJIKE TOPU3OHTATBHOM JI1.3J1
BeIpaboTkw. /T1p/ 2.1

2.2

5.3 IIpoexTrpoBaHe KOHCTPYKIMH MIPSIMOTO 4 1 OIIK-9 TIK- | JI1.1 21 0
BpyOa MpH MPOXOAKE TOPU3OHTATBHOM 4 TIK-11 J1.2 | 22
BeIpaboTkw. /TIp/ JI1.3J1

2.1
2.2

54 Pacuer u cocraBnenue nacnopra bBP 4 1 OIIK-9 IIK- | JII.1 21 0
TP MPOBEICHUN TOPU30HTAIBHOM 4 TIK-11 JI1.2 22
ropHoi#i BeIpaboTku. /T1p/ JI1.3J1

2.1
2.2

5.5 Pacuer mapameTpoB KOHTYPHOTO 4 1 OIIK-9 IIK- | JI1.1 21 0
B3pBIBaHUS [IPU IPOBEICHUH 4 TIK-11 JI1.2 32
TOpU30HTAIBHOM BEIpaboTKH. /TIp/ JI1.3J1

2.1
2.2

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue

3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Pazpnen 6. P2 T2 BypoB3pbiBHbBIC
padoThI NPH NPOX0JKe BEPTHKAIBHBIX
CTBOJIOB INAXT.




6.1 Merton nimypoBoi 0TOOHKH IIpH 4 1 OIIK-9 IIK- | JIIL.1 €)! 0
MPOXOJIKE BEPTUKAIBHBIX CTBOJIOB 4 TIK-11 J1.2 22
TOpPHBIX BEIpaboTok. OOopynoBaHue IS JI1.3J1
OypeHus mypoB. B3priBuaTsie 2.1
BELIECTBA, CPEJCTBA U CIIOCOOBI J12.2
WHULIMAPOBAHMUSL, 3apsiIHOE
obopynoBanue. TeXHOIOTUS H
opraHu3anys OypoB3pBIBHBIX paloT.

JononHurensHble Mephl 6€30MaCHOCTH
TIPU BBITTOJTHEHUH B3PBIBHEIX PaOOT IIpH
IIPOXOJIKE U YIIIyOKe CTBOJIOB. /JIek/
6.2 Pacuer napamerpos BBP npu npoxozake 4 1 OIIK-9 IIK- | JIIL.1 €] 0
BEpTUKAJIBHOTO cTBOMA. /TIp/ 4 TIK-11 mz2 | 22
JI1.3J1
2.1
2.2
Koz HanmenoBanue pasienos u TeMm /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.
Paznen 7. P2 T3 lIpumeHenue meroaa
CKBa;KMHHOM 0TOOMKH NpH
COOPY:KEeHMH BEPTHKAJILHBIX CTBOJIOB
LIAXT, B3pbIBHbIE PAGOTHI IPH
MPOX0/IKe BEPTHKATBHBIX
BOCCTAIOLIUX.

7.1 IIpumeHeHune MeTo1a CKBa)KUHHON 4 2 OIIK-9 IIK- | JII.1 21 0
OTOOMKH MPH MPOXOJAKE U YIITIyOKe 4 TIK-11 J1.2 | 22
CTBOJIOB IIAXT. TeXHOJIOTHYECKHUE CXEMBI, JI1.3J1
o0opynoBaHue, TEXHOJOTHS, 2.1
opraHusanys 1 6e30MacHOCTb B3PBIBHBIX 2.2
paboT. BypoB3phIBHEIC PaOOTHI IPH
IIPOXOJIKE BEPTHKAIBHBIX BOCCTAIOIINX
METOJIOM IITYPOBBIX U CKBRXKUHHBIX
3apsioB. /Jlex/

7.2 CocraBiieHHe TPOEKTa Ha MPOXOJIKY 4 0,5 | OIK-9IIK-| JI1.1 21 0
BEPTHUKAJIBHOTO BOCCTAKOLIETO METOIOM 4 TIK-11 JI1.2 32
CKBaXHHHBIX 3apsaoB. /TIp/ JI1.3]1

2.1
2.2
Kon HaunmenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc MU aTypa | pchl | paKT.

Paznen 8. P2 T4 B3pbiBHBIE
TEXHOJIOTHH TOA3eMHOI T00bIYH PYIbI.




8.1 OcHOBHBIE TTOKa3aTenu PPEKTUBHOCTU 4 1 OIIK-9 IIK- | JIIL.1 €)! 0
BBP npuourcTHO# 0TOOHKH PY/IbL. 4 TIK-11 J1.2 22
MeTto1bI IITTYPOBBIX, CKBAYKHHHBIX JI1.3J1
3apsAI0B U KaMEPHBIX 3aps/10B. Meron 2.1
LIMTYPOBBIX 3aps0B P pa3padoTKe 2.2
PYAHBIX MecTOpOXIeHUH. ObnacTh
TIPUMEHEHHUS, TEXHOJIOTHS ¥ OpTaHN3aIHs
pabot. MeTon CKBaXKWHHON OTOOWMKH B
noA3eMHbIX ycnoBusx. [lapannensHoe,

BEEPHOE, IIyUKOBOE PACIIOI0KEHHUE
CKBaXUH IIPH OTOOIKE PyHBI.

CeMbl 0TOOMKY pynbl B OJI0KE: Ha
OTKPBITOE OYMCTHOE IPOCTPAHCTBO, HA
3aXKaTyro cpefy. JJocTouHCTBa,
HEIOCTaTKU U 00J1aCTh IPUMEHEHHS
Pa3IMYHBIX CXEM PaCIOI0KEHHs
CKBa)XHH. PacdeT mapameTpoB B3pBIBHEIX
paboT CKBaXXWHHBIX 3apsI0B IPU
OYHCTHOM BBIEMKE B ITOJ3€MHBIX
ycnoBusx. [IpoekT MaccoBoro B3phiBa
TIPU TIPUMEHEHUH METOA CKBAKHHHOM
OTOOMKH B ITOJ{36MHBIX YCIOBHUSX.
Tunosoii npoext BBP. Ilytu
COBEPIIICHCTBOBAHMS B3PBIBHBIX Pa0OT
IIpU CKBAXXHWHHOM 0TOOKe. Bropnuanoe
JpoOIieHre pyasl, TUKBUOAIHS
3aBUCAHUNA. MeTox KaMepHBIX 3apsnoB
pH pa3paboTKe MECTOPOKICHHUI
MOA3€MHBIM CIIOCOOOM, 00JIACTh
MIPUMEHEHHUs, OCHOBHBIE OCOOEHHOCTH,
JOCTOMHCTBA M HeJOCTaTKH. /JIex/

8.2 IIpoextuposanue bBP Ha 4 1 OIIK-9 IIK- | JIl.1 €| 0
TEXHOJIOTHYECKHH MacCOBBII B3PbIB IPU 4 IIK-11 J1.2 22
pazpabotke MITU noxzeMHbIM JI1.3J1
crioco6om. /TIp/ 2.1

2.2
8.3 Pacuer u cocraBnenue nacrnopra Ha 4 0,5 | OINK-9IIK-| JI1.1 21 0
npobnenue Herabapura. /I1p/ 4 TIK-11 J1.2 | 22
JI1.3]1
2.1
2.2
Koz HaunmenoBanue pasnenos u Tem /Buag | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHATASA/ Kypc MU aTypa | pchl | paKT.
Paznen 9. P2 TS B3pbiBHbBIE
TeXHOJIOTHYU NOA3eMHOH 0TOOIKH yIiIs.
TexHoJiorus B3pbIBHBIX padoT Npu
pa3padoTKe MJACTOB ONMACHBIX 10 ra3y
WJIH NBLIA.

9.1 Oco0OeHHOCTH Be/IeHHs B3PBIBHEIX PabOT 4 1 OIIK-9 IIK- | JIl.1 €] 0
B YrOJIbHBIX IIaxTax. MeTo/ bl BeieHUs 4 TIK-11 JI1.2 22
B3PBIBHBIX paboT. MeTo 1 mIMypoBhIX JI1.3J1
3aps/I0B MPH B3PHIBHOW OTOOWKE YIS 2.1
CortpsacarensHoe B3prIBaHKE. /JIek/ 2.2

Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Hure | IIpumeuanue

3aHATHSA 3aHATUSA/ Kypc MU aTypa | pchl | paKT.
Paznen 10. P2 T6 B3pbiBHBIE padoThI
npu pazpadorke cy1bQUAHBIX PYA.

10.1 OcoOeHHOCTH B3PBIBHBIX Pa0dOT MPH 4 1 OIIK-9 TIK- | JI1.1 21 0
pa3paboTke MECTOPOKICHHIA 4 TIK-11 J1.2 22
cynbuaHex pya. /Jlex/ JI1.3J1

2.1
2.2

Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | IIpumeuanue

3aHATHSA 3aHATUSA/ Kypc 1070 aTypa | pchl | paKT.




Pa3znen 11. P2 T7 TexnoJorus
NpoBeeHAs BHIPA0OOTOK M B3PbIBHOI
0TOOIKHU pyIbl B y1apOONacHbIX
YC10BHSIX.

11.1 KamydraerHoe B3psIBaHNE HIITYpOB U 4 1 OIIK-9 IIK- | JIIL.1 €)! 0
CKBa)XMH JJIs IPUBEJCHUS MacCcuBa 4 TIK-11 JI1.2 22
TOPHBIX ITOPOJ B HEYAAPOOIIACHOE JI1.3J1
COCTOSTHUE IIPU IPOXOAKE TOPHBIX 2.1
BBIPaOOTOK U 0TOOKE PyAbl B 2.2
6nokax. /Jlex/

Kon HaunmenoBanue pa3nesnoB u tem /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ipumeuanue

3aHATHSA 3aHATHA/ Kvpc 107071 aTypa | pchbl | pakT.
Pazpnen 12. P2 T8 IlpoexkTHas
JOKYMeHTalusl NPU BHINOJITHEHUH
B3PBIBHBIX pa0oT.

12.1 Tumnosoit npoexkt BBP, npoekT MmaccoBoro 4 1 OIIK-9 IIK- | JI1.1 21 0
B3pbIBa, nacnopt bBP, cxema BBP. 4 TIK-11 J1.2 22
Iopsimok pa3paboTKH, YTBEPIKICHHUS U JI1.3J1
npumMeHeHus. /JIex/ 2.1

2.2
Koxn Haumenosanmue pasnenos u tem /Bua | Cemectp / | Hacos | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc M1 aTypa | pcbl | pakT.
Paznen 13. P3 T1 OcHoBHbIE
Tpe0OBaHUS K OPraHM3alMHi B3PbIBHBIX
paodor.

13.1 HopmaTuBHBIE TOKYMEHTHI B 00JIaCTH 5 1 OIIK-9 IIK- | JI1.1 o1 0
IIPOMBIIICHHOH 0€30MaCHOCTH H 4 TIK-11 mz2 | 22
TEXHOJIOTUH POU3BOACTBA B3PHIBHBIX JI1.3J1
paboT B POMBIIIIIICHHOCTH. 2.1
OTBETCTBEHHOCTH P MTPOM3BOICTBE 122
MIPOMBILIIICHHBIX B3PBIBHBIX PaboT. /JIex/

13.2 Nzyuenue [IpaBun 6e30macHOCTH IpU 5 4 OIIK-9 IIK- | JI1.1 21 0
B3PBIBHBIX pab0Tax ¢ UCIIOIb30BaHHEM 4 TIK-11 JI1.2 32
KOHTPOJILHO-00Y4aroIIeil MporpaMMbl U JI1.3J1
MePCOHAIBHBIX KOMITbI0TepoB /I1p/ 2.1

2.2
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pcel | paKT.
Pazngen 14. P3 T2 O6muii nopsagok
HCII0JIb30BAHNS B3PHIBYATBIX
maTtepuanos (BM).

14.1 ITopsiiox oxpaHbI OMACHBIX 30H, 5 1 OIIK-9 TIK- | JI1.1 21 0
CUTHAJIM3AIHS TIPU B3PBIBHBIX PadoOTax. 4 TIK-11 JI1.2 22
ObecneueHne 6€30MaCHOCTH IPH JI1.3J1
MOJATOTOBKE B3pbIBYATHIX MAaTEPUAIIOB K 2.1
npuMeHeHuo. Ilpenynpexnenue 2.2
IIPEeXKEBPEMEHHBIX B3PBIBOB 3apsI0B U
9JIEKTPOAETOHATOPOB MPH IEKTPUUIECKOM
B3peIBaHnH. O0Imue TpeOoBaHMS K
0€3011acHOM TEXHOJIOTHH U OPTaHH3aIluH
B3PBIBHBIX paboT. /JIex/

Kon HaumenoBanmue pazjiesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue

3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.

Pa3znes 15. P3 T3 TpancnoprupoBaHue
BM. JloctaBka BM k Mmectam pador.




15.1

OcHoBHBIE TpeOoBaHUs 0€30MaCHOCTH K
MepeBO3Ke B3PbIBUATHIX MaTEPUAIIOB.
Knaccudurkarms B3pbIBYaTHIX
MaTepHaJIOB IO CTETIEHH OMIACHOCTH
oOpamienust c BM npu
TpaHcnopTupoBaHud. [Topsmox
TTOTy4eHUs (TIPHEMKH) B3PBIBYATHIX
MaTepralioB IOTPEOUTEIAMH Ha CTAHIIHAX
JKEJIE3HBIX JJOPOT, a TaK)Ke NMEePEeBO3KH UX
Ha ckiagsl BM. TpeboBanns k
TPaHCIIOPTHBIM CPEICTBAM,
TpeIHa3HauYeHHbIM Ui IepeBo3ku BM.
JocraBka BM B noa3eMHbIX yCIOBHAX
[lepeHocka B3pEIBUATHIX MaTEPHANIOB B
CyMKaX, KacceTax M 3aBOJCKOH yIIaKOBKeE.
HopMbl coBMECTHOI EpeHOCKU CPEeCTB
HHHUILUAPOBAHMUS, U B3PBIBYATHIX BEIICCTB.
Iepconan 1y1st MEpPeBO3KH M MEPEHOCKH
B3pBIBUATHIX MaTepuaios. /JIex/

OIIK-9 IIK-
4 TIK-11

J1.1
1.2
JI1.3]1
2.1
2.2

€|
92

Kopg
3aHATHS

HanmeHoBaHHe pa3/iesioB ¥ TeM /BUJ
3aHATHS/

Cemectp /
Kypce

Yacos

KomMneren-
U

Jlntep
aTypa

Pecy
pPChI

Hnrte
PAKT.

IIpumeuyanue

Pa3znes 16. P3 T4 Xpanenue, yuet u
Bb1aua BM. UcnbiTanue u
yuuuto:kenue BM. TpeGoBanus k
YCTPOHCTBY M 3KCILTYyaTAlIMH CKJIa/10B
BM.

16.1

Ilonstue o ckiafax U APyrux Mecrax
XpaHeHHs B3PbIBUATBIX MaTEPUAIIOB.
Krnaccudukauns cxianoB BM. OcHoBHbIE
TpeOoBaHUs MPaBIII 0E30MaCHOCTH K
CKJIaJIaM B3PBIBYATHIX MATEPHAIOB.
Iopsinok nomydeHus, ONPUXOAOBAHUS,
pa3MelleHysl, O4EPEHOCTH BbIAAYY U
ydeTa B3pbIBUATBhIX MAaTEPUAIOB Ha
ckiagax BM. OcHoBHBIE POpMEI yueTa
B3pBIBUATHIX MAaTEPHUAJIOB Ha CKJIaAax
BM. OcHOBHEBIE TpeOOBaHMS K KAYECTBY
B3PBIBYATHIX MATEPHAIOB, IOCTYHAIOMIAX
C 3aBOJOB M3rOTOBUTEIIEN Ha cKiIaasl BM.
HcnblTanus B3pbIBYATHIX MATEPUAIIOB.
YHUUTOXKEHUE B3PbIBUATBHIX MAaTEPUAIIOB.
/Jex/

OIIK-9 IIK-
4 TIK-11

J1.1
J1.2
JI1.3]1
2.1
122

6]
92

Kopg
3aHATHSA

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypce

Yacos

Komneren-
U

Jlntep
aTypa

Pecy
pPCBI

Hnrte
PAKT.

IIpumeuyanue

Paznes 17. P3 TS Mexanuuzanus
B3pPbIBHBIX padoT. TpeGoBaHus npaBui
0e30MaCHOCTH NPH IKCILTYaTALUU
3apsiIHOT0 000PY10BAHUS.

17.1

OcHoOBHBIE TpeOOBAHUS K 3aPSTHHIM
MaIIHAM 1 YCTPOHCTBAM 3apsTHBIX
MAIIIIH, JOMYIICHHBIX K MPUMCHEHHIO B
MOJ3EMHBIX yCIOoBUsX. Kitaccubuxarys
3apsITHBIX MAIIUH U YCTPOICTB.
B3prIBuaTHIC BemeCcTBA, OMYIIEHHBIE K
MEXaHU3UPOBAHHOMY 3apsDKaHHIO.
OcHOBHBIE TpeOOBaHUS MTPaBUIT
0€301MacHOCTH ITPH ITHEBMATHYECKOM
3apsDKaHUM B TI0I3EMHBIX

BbIpaboTKax. /JIex/

OIIK-9 IIK-
4 IIK-11

J1.1
J1.2
JI1.3]1
2.1
2.2

Ol
92

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATHA/

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 18. P3 T6 BezonacHocTh
B3pBIBHBIX pa0doT. Be3onacHblie
paccTosiHAS NPH NPOU3BOJCTBE
B3PbIBHBIX pa0oT U XxpaHeHuu BM.




18.1 Tlonsarue omacHas 30Ha ¥ 0€30MMacHOe 5 0,5 OIIK-9 TIK- | JI1.1 21 0
paccTosHUE TIPU XPaHEHHH, 4 TIK-11 J1.2 22
WU3TOTOBJICHUU U MCTIOIH30BAHUH JI1.3J1
B3pbIBUATHIX MaTepuanos. Pacuer 2.1
0€e30IMacHBIX COCTOSIHUI B ITO3€MHBIX J12.2
BBIpPAaOOTKaX U HA [IOBEPXHOCTH IO
Pa3THYHBIM ITOPAKAIOIIM
¢daxropam . /Jlex/

18.2 besonacHble paccTossHUS NIPU 5 4 OIIK-9 IIK- | JIIL.1 € 0
TIPOU3BOJICTBE B3PBIBHBIX padoT. /TIp/ 4 TIK-11 J1.2 | 22

JI1.3J1
2.1
2.2
18.3 Be3onacHble paccTOsiHUS IPU XpaHEHUH 5 4 OIIK-9 IIK- | JI1.1 21 0
BM. Mlp/ 4 TIK-11 J1.2 | 22
JI1.371
2.1
2.2
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATUsA/ Kypc 197074 aTypa | pChl | paKT.
Pazpnen 19. P3 T7 Texnuueckas
JOKYMeHTalus NPy NPOU3BOACTBE
B3PbIBHBIX padoT. Opranuzauust
B3PbIBHBIX Pa00T HA PyTHHKAX.

19.1 IIpoekTHO-TeXHUYECKAs JOKYMEHTALUS 5 0,5 | OIK-9IIK-| JII.1 o1 0
Ha B3pbIBHBIE paboThl. TpeGoBanus k 4 TIK-11 J1.2 | 22
COCTaBY OCHOBHOH U TEKYIIIECH JI1.3J1
JOKyMEHTAINH, TTOPSIZIKY €€ pa3paboTKHy, 2.1
COIIACOBAHMS U YTBEPKACHUS. 2.2
O3HakoMJIeHHE ITepcoHalia ¢ nacrnopTaMu
1 TIPOCKTaM¥ B3PBIBHBIX pa0oT.

[TonmosxeHne 0 pyKOBOJCTBE B3PHIBHBIMU
paGotamu Ha npeanpuatun. Llens,
OCHOBHOE COJIepXaHue, OPAA0K
pa3paboTKH, COTTACOBAHUS 1
yrBepxkaeHus. Pacnpenenenue
00513aHHOCTEN MEXIy IEPCOHAIOM ISt
B3PBIBHBIX pa0OT IO 00ECTIICUCHHIO
YCTaHOBJIEHHOTO TOPS/IKA XpaHEHUs,
ydeTa, UCIOJIb30BaHUS U
TpaHcriopTHpoBanust BM.

TumnoBoit mpoexT OypoOB3pPHIBHBIX padoT.
[IpoekTHpoBaHNE MAaCCOBBIX B3PHIBOB U
pacropsiiok ux nposeneHus. [lopsaok
COCTaBJICHUSI CTIEIIHATIBHBIX TPOCKTOB
MacCCOBBIX B3PHIBOB.

/JTex/

19.2 TexHuueckas JOKyMEHTALHs IPU 5 2 OIIK-9 IIK- | JI1.1 21 0

TIPOU3BOJICTBE B3PBIBHBIX padoT. /IIp/ 4 TIK-11 J1.2 | 22
JI1.3J1
2.1
2.2

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Kommneren- | Jlutep | Pecy | Unte | Ilpumeuanue

3aHATHSA 3aHATHA/ Kypc 197074 arypa | pChl | paKT.

Pazpnen 20. CamocrosiTebHass padoTa
CTYAEHTOB.




20.1

1. Pa3paboTka 3¢ peKTUBHBIX
KOHCTPYKIMI MPSAMBIX BpyOOB IIpU
TIPOBEICHUH TOPH30HTAIBHBIX
BEIPaOOTOK.

2. PazpaboTka TeXHOIOTUYECKON CXEMBI U
MapaMeTpoB B3PBIBHOM OTOOWMKHU MpH
COOPYXCHHH KaMEPHOW BBIPAOOTKH.

3. Br1bop obopynoBaHHS U pacueT
1apaMeTpOoB B3PBIBHBIX paboT Mpu
COOPY)KCHHUH JKEJIE3HOJ0POKHOTO
(aBTOTpPAHCIOPTHOTO,
THAPOTEXHUIECKOTO) TOHHEIS.

4. Pa3zpaboTka nmapamMeTpoB KOHTYPHOTO
B3pBIBaHMUSA NIPH IPOXOJIKE
TOPU30HTAIBHOHN BBIPAOOTKH (KaMEepHOU
BBIPAOOTKH UM BEPTUKAILHOTO CTBOJIA).
5. Pa3paboTka TeXHOIIOTHH TTPOXOIKU
BEPTUKAJIBHBIX BOCCTAIOIINX BEIPAOOTOK
METOJIOM CKBAXXMHHBIX 3apsI0B.

6. Pacuer napamerpos bBP nipu
COOPY)XCHUH BEPTHKAIBHBIX CTBOJIOB
IIaXT METOJOM CKBRKUHHBIX 3apS/0B Ha
KOMIIEHCAIIMOHHBIM BOCCTAIOIIAN
(ckBaXXHHY OOJIBIIIOTO TAMETPA).

7. Be16op crioco6oB 1 000CHOBaHHE
napametpoB bBP nipu nposenenuun
BBIPa0OTOK B yapOOMAaCHBIX

yenoBusx. /Cp/

32

OIIK-9 IIK-
4 TIK-11

J1.1
1.2
JI1.3]1
2.1
2.2

€|
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20.2

8. O6ocHOBaHME TAPAMETPOB KOHTYPHOTO
B3pBIBaHUS NIPU TIOXOJKE
TOPU30HTAIBHBIX BEIPA0OTOK (TOHHENEH,
KaMepHBIX BEIPAOOTOK).

9. Br16op MeToa KOHTYPHOTO B3PBIBAHUS
(mpenBapurenbHOE 1IeIe00pa3oBaHue,
MOCNEAYIOIEE OKOHTYPUBAHUE, H T. 1.)
IIPU TIPOXOJIKE BEIPAOOTKH.

10. ObocHOBaHME ONTUMATBHBIX
napameTpoB bBP nipu npoxoike cTBoIOB
IaxT.

11. Ber6op pannoHaIbHBIX TapaMETPOB
BBP npu ot0oiiku py/ napauielbHbIMU
CKBa)KUHAMH.

12. Be16op pannoHaIBHBIX TapaMeTPOB
BBP npu ot60iiku pyn BeepHbIMU
CKBa)KUHAMH.

13. BeIOOp parioHaNbHBIX TAPaMETPOB
BBP npu ot6oiike pyn mapamiensHo-
CONMMKEHHBIMU CKBa)KHHAMHU.

14. Bb100p paunoHaNbHBIX TApaMETPOB
BBP npu o0pymreHnn nennkos U
MIOTOJIOYMH METOJIOM KaMEpPHBIX
3apsioB. /Cp/

184

OIIK-9 IIK-
4 TIK-11

J1.1
1.2
JI1.3]1
2.1
122

Ol
22




20.3 15. Beibop u ob0ocHOBaHUE 5 79 OIIK-9 IIK- | JIIL.1 €)! 0

PaIMOHATIBHOTO TUAMETPa CKBXKUH TIPH 4 TIK-11 J1.2 22
0TOOMKE PY/IBL. JI1.3J1

16. Bet6op u obocuoBanue tina BB mpn 2.1
0TOOMHKE pyAbl CKBAKUHHBIMU 3apsIIaMH. 2.2

17. Bri6op u ob6ocHoBanue Trna BB npu
0TOOMKE Py/IBI IITYPOBBIMH 3apSIaMH.
18. Brei6op u o6ocHoBanue THna BB mpu
OTOOMKE Py/Ibl CKBRXKHHHBIMH 3apsiiaMu.
19. O6ocHOBaHHE U BEIOOP CPEICTB
MeXaHM3aIUN 3apsTHBIX padoT B
MIOA3EMHBIX YCIIOBHUSIX.

20. O60cHOBaHHE MapaMETPOB
B3pBIBaHMS NIPH TPOBEICHHUH TTOI3EMHBIX
BEIPaOOTOK BOIHM3M OXPAHAEMBIX
Ha3eMHBIX 00BEKTOB.

21. Pa3paboTka METOJIOB CHIDKCHHS
BpenHOro Bo3aeiicteus YBB u cpencrs
3aIIUTBI OXPAHAEMBIX 0OBEKTOB IPH
IIPOU3BO/ICTBE MacCOBBIX B3PHIBOB B
MTOJ3EMHBIX YCTIOBHX.

22. Pa3paboTka METOJJOB CHIDKEHHUS
CeHCMHUYECKOTO BO3AEHCTBHS B3phIBA U
CPEJICTB 3aIlIUTHI OXPAHIEMBIX O0BEKTOB
TIPU TIPOM3BOACTBE MACCOBBIX B3PHIBOB B
MIOA3EMHBIX YCIIOBHSIX.

23. [IpumeHeHHe 3apsAa0B C MPOJOIBHO-
KyMYJIATUBHOU BBIEMKOW IIpU
MIPOBEJCHUH MOA3EMHBIX TOPHBIX
BBIPaOOTOK.

24. O60ocHOBaHHE U BBIOOP ONTHMAIBHON
KOHCTPYKIIMH 3apsizia pr 0TOOHKE py/IsI
CKBaXMHHBIMU 3apsiaamu. /Cp/

4.1 O6pa3oBaTebHbIC TEXHOJOTHU

IIpoextHas pabora

Ketic-ananus

ITpo6iemHOE 00y4eHHE

Komanpanas pabora

BeGunaps! 1 BUZeOKOHpEpEHLIUN

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMn1eKT OlleHOYHBIX CPeICcTB

KoMmiekT o1ieHOUHBIX CPEACTB M0 AUCHUILIMHE, COCTOSIINN U3 MaTEpUAIOB Ul TEKYLLETO0 KOHTPOJIS U IPOBEIECHUS
MPOMEXYTOUHOI aTTeCTaI[y 00yJaIOIUXCsl, BKIIIOYAs TIOPSAIOK MIPOBEICHUS TPOMEKYTOUHOH aTTECTAIINH, CHCTEMY OLICHUBAHUS
Pe3yAbTaToOB MPOMEXKYTOUHOM aTTeCTA[H M KPUTEPHH BBICTaBIEHHs OL[eHOK mpeacTaBiaeH B KOC IUCHUIITHHEL

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHOBHAs IUTEpPaTypa

ABTOpBI, COCTaBUTENU 3arnasue W3naTenbcTBO, TO Dn.agpec
JI1.1 {Manrym C. K. B3priBHBIE pabOTHI IIpU MPOBEICHNH MOA3eMHBIX | Mocksa: [opHas https://biblioclub.ru/in
TOPHBIX BBIPa0OTOK: yueGHOe mocodue kHwura, 2009 dex.php?
page=book&id=22899
9
JI1.2 [Kyry3os b. H. Be3onacHOCTh B3pBIBHBIX paboT B TopHOM Jene u | Mocksa: ['opHas https://biblioclub.ru/in
MPOMBIIIJIEHHOCTH: ydyeOHOoe TTocobue kHura, 2009 dex.php?
page=book&id=22902
8
JI1.3 [Kyryzos b. H. B3priBHBIE Pa0OTHI B TOPHOM JIENIE U Mockga: I'opHas http://e.lanbook.com/b
MPOMBIIIJICHHOCTH: Y YeOHUK IS BY30B. kHura, 2008 ooks/element.php?

pll_cid=25&pl1_id=I
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6.1.2. Jlono/HUTEILHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENU 3ariaBue W3natenscrBo, rox On.agpec



https://biblioclub.ru/index.php?page=book&id=228999
https://biblioclub.ru/index.php?page=book&id=229028
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1518

ABTOpBI, COCTaBUTENU

3arnaBue

W3paTenscTBO, TOI

Dn.agpec

JI2.1 |Bproxosenkuit O. C., | OcHOBEI TOPHOTO fena: yaeOHOe mocodue Cankt-Ilerepbypr: https://e.lanbook.com/
Wnaxuu C. B, Jlans, 2019 book/117712
Kapriukos A. I1.,

A B. I1.

JI2.2 |Boposkos IO. A, OCHOBBI TOPHOTO €A Cankt-IlerepOypr: https://e.lanbook.com/
Hpobanenko B. I1., Jlans, 2021 book/173101
PeGpuxos JI. H.

6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAMOHHOI ceTn "MHTepHeT"
D1 |TopHoe neno: HHPOPMAMOHHO-CIIPABOYHBIN CalT
32 | TopHoe meno: nHGOPMAIMOHHO-aHATUTHYCCKUHN TOPTAN JJIsl TOPHIKOB
6.3.1 I[lepevyeHnb MPOrpaMMHOro odecredeHust

6.3.1.1 | KPEJO Maiiudpaiim I[IT'P

6.3.1.2 | Micromine

6.3.1.3 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe okHO J0CTyIa K HH(OPMAIIMOHHBIM pecypcam

6.3.2.2 | KoHCynbTaHT-IUTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJINHBI (MOAY JIST)

Ayn. Ne

Hasnauenne

OcHanieHue



https://e.lanbook.com/book/117712
https://e.lanbook.com/book/173101

003

Jlaboparopust Teomoruu, reone3un
W MapKmeWgepun obecrednBaeT
BBINOJIHEHHE TpeboBaHUi K
MPaKTUYECKOMY  OOY4EHHMIO IIpH
MOATOTOBKM  CHEIHANICTOB B
obmacTn TOA3EMHON Pa3paboTKH
PYAHBIX MECTOPOKICHUI.
Konnekus MuHEpanoB U TOPHBIX
IOpox TIO3BOJISET n3yJaThb
BEILIECTBCHHBIMN COCTaB Henp
3emin, CBOMCTBa MOJIE3HBIX
HCKOMAeMBIX W BMEHIAIOMINX
MOPOJ; AHAJIM3UPOBATH CTPOCHUE,
XUMHUUYECKMH M MHUHEPAJIbHBIN
COCTaB 3€MHOH KOpBI, ONpENENATh
OCOOCHHOCTH W TE€HETHYECKHe
TUTBl MECTOPOXKICHUH MOJIE3HBIX
HCKOMAEMBIX IIPH PpEIICHUH 3aaad
0  KOMIUIGKCHOMY  OCBOCHHIO
MECTOPOXKJCHUH.

ITpumenenue reoe3uYeCcKoro
00opynoBaHus MO3BOJISIET
CTYIEHTaM B IIpomecce OOydEeHU
HOTYYUTh HABBIKA  BBINOJHEHHS
OCHOBHBIX Te0Ie3UYECKUX u
MapKIIeHIepCKIX pabot
(TpOM3BOACTBO  TOMOTPAYUIECKUX
CHEMOK, TOPU30HTAIbHAS u
BEpTHKalbHAsl  CbEMKAa  TOPHBIX
BEIPA0OTOK, pEIIEHHE THIOBBIX
MapKIIeHIepcKuxX  3a4ad)  IIpH
MO3EMHOMN pazpaboTke
MECTOPOXKICHUIN IH.
Jlabopatoproe obopymoBaHue
MO3BOJNIICT M3YUUTh COBPEMEHHBIE
U TEpCHEKTHBHBIE  TEXHOJOTHH,
MEXaHM3AIMI0 ¥  OPTaHM3aIHI0
IIPOU3BOICTBEHHBIX IIPOLIECCOB
npu MPOXOIKH TOPHBIX
BEIPa0OTOK, PAa3pyIICHHH TOPHBIX
MOPOM, BBEITyCKE TOPHOH MAacChl
4gepe3  BBIOYCKHBIC  OTBEpCTUS,
nojJepKaHuN YCTOHYMBOCTH
TOPHBIX BEIPAOOTOK KPEITBIO.

B mabopatopum IpemycMOTpPEHO
oOydeHHe CTyIeHTOB pabore B
reonH(QOPMAMOHHBIX CHCTEMaxX C
HCTIONB30BAaHUEM  COBPEMEHHOTO
MIPOrPaMMHOTO obecnieyeHus,
MO3BOJIAIOIIEE pa3pabaTbIBaTh
MIPOEKTHEIC MHHOBAITMOHHBIC
pemieHHst MO J00bIYE  TBEPIBIX
MOJIE3HBIX UCKOIAEMBIX.

VYueOHsle MecTa (CTONBI W CTYnbs). Pabodee MecTo mperogaBaTes.
Komnberorep ¢ pocrynom B uHTepHET. I[IpoeKkTop M MOTOPU3MPOBaHHBII
skpaH. Teomomuthl, wmTAaTUBBI, peWku, Bexu. Husemupsl. Taxeomerp.
HansHomep nazepubiii. Komnexknuu muHepanoB. Kosrekumst mkana Mooca.
Komnexkiusa wmogpenu kpuctamioB. Tperep. Ksanpoxonrep. Mukpockor.
CTeHa MOAETUPOBAHUS BBIITyCKA PYABL.

426

VYueOHas ayIuTopHs Juist
IIPOBE/ICHUS 3aHATUI
JEKIUOHHOTO M CEMHHAapCKOro
TUMA, KypCOBOTO IPOEKTUPOBAHUS
(BBITTIOTHEHUST  KYPCOBBIX  paborT),
IPYNIOBBIX U  UHAUBUAYAIBHBIX
KOHCYNbTalluH, TEKYILEro
KOHTPOISI M IPOMEKYTOUHOI
aTTECTallUU.

VYuebuble MecTa (CTOJNBI U cTYibs). Pabodee MecTo mpenopaBaresst B COCTaBe
cTonm, cryn, Tymb0a, TpuOynka. Tpancdopmupyemas  meperopozka.
Komnbrorep mnpenojaBarenss ¢ [JOCTYIOM B HHTEPHET, HHTEPAKTUBHBII
MIPOEKTOP C MAarHUTHO-MapKepHOH a0ockoil. MOTOpHU30BaHHBI 3KpaH C
MOTONOYHBIM  TpoekTopoM. IloTromounas  kamepa. JloOKyMeHT-KamMepa.
HacronpHsrit Mukpodon. 3BykoBas cucrema. MapkepHas JOCKa.
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Jlaboparopus DKOHOMHYECKOTO
aHalln3a 1 TUIAHUPOBAHUS

Jlabopatopus DKOHOMUKHU u
VYueOHBIE MecTa ¢ KOMIbIoTepaMH. Pabodee MecTo mpemogaBatens B COCTaBe

MEHEIDKMEHTa TOPHOTO
POH3BOCTBA cToi, cTyn, TymOa. Kommberorep mpemomaBaTedst C AOCTYIIOM B HHTEPHET,
411 P MHTEPaKTUBHBIN MIPOEKTOP c MarHUTHO-MapKepHOi JIOCKOH.
Yuebnas AyIUTOPHS IS Ny
MoTopH30BaHHBII 3KpaH C IOTOJIOYHBIM IpoekTopoM. [loTonounas kamepa.
HPOBEJICHUE JIEKLHOHHBIX,
JlokyMeHT-KaMepa. 3ByKOBasi CUCTEMA.
CEMHHApCKHX M  IPaKTHYECKUX
3aHATHI hi(s) JUCITUITITHHAM

O9KOHOMHUYCCKOIo NUKJia

8. METOAUYECKHUE YKA3AHUA 1)1 OBYYAIOINUXCSA 11O OCBOEHUIO IMCIITUITJIMHBI (MO Y JIS)

Metoandeckne yKa3zaHus sl 00YIarouXcsl 0 OCBOCHHUIO TUCIUTUIMHBI BKIFOYAIOT B ce0sI:
1. 3ygenne pabouei IporpaMMBl JUCHUIIIHHEL.

2. ITocemienne U KOHCIEKTUPOBAHUE JEKIIHUH.

3. O0s3aTenbHas MOATOTOBKA K MPAKTHISCKAM(CEMUHAPCKUM) 3aHSITHSM.

4. VI3yueHne OCHOBHOW U JIOMOJHUTENbHOM TUTEpaTypbl, UHTEPHET-UCTOYHHUKOB.

5. BrilomHeHUE BCeX BUJOB CAaMOCTOSITEILHON paboThI.

D¢ddexkTnBHOE OCBOCHUE TUCIIUIUTHHBI IPEATIONIATAET PETYASPHOE TOCEIIEHUE BCEX BUIOB aAyAUTOPHBIX 3aHATHH, BBITOJHEHUE
TUTaHA CaMOCTOATENBHON Pa0OTHI B IIOJIHOM 00BbEME M IMTPOXOKICHUE aTTECTAI[H B COOTBETCTBHHU C KaJICHIAPHBIM yIeOHBIM
rpapuKOM.

CTyIeHTy peKOMEHIYeTCS O3HAKOMHUTBHCS CO CITUCKOM OCHOBHOMW ¥ JTOTIOTHUTEIBHOM JUTEpaTyphl. JlocTyn K HHGOPMAIMOHHBIM
pecypcaM OMOIMOTEKN 1 HHPOPMAITMOHHO-CIIPABOYHBIM cucTeMaM ceTH "MHTepHeT" Oprann3oBaH B YHTAIBHOM 3ajie OMOINOTEKN
co craroHapHsIx II19BM, mu6o ¢ nuunoro [I39BM (aoyrOyka, IIIaHIIETHOTO KOMIBIOTEPA MIIM HHOTO MOOMIBHOTO YCTPOHCTBA)
MOCPEACTBOM OECIPOBOTHOTO AOCTYIMA MPH aKTUBAIIMH UHINBUAYaIbHOW YYETHOM 3aIKCH.

[MTonmp3oBanne HHGDOPMAIIMOHHBIMU PECYPCaMH PACIIUPSET BO3MOKHOCTH OCBOCHHS TEOPETUIECKOTO Kypca, BHITIOJTHEHUS
CaMOCTOSATETIBHON pabOTHL

3amaHus U METOJUUECKUE YKa3aHUs K BBIIOJIHEHHIO MPAKTUYECKUX paboT COCTaBlIeHbl B COOTBETCTBUU € paboUel mporpaMmMoit
JUCIUIUIMHBI U TipeficTaBienbl B Y MK muciumimHel.

IIpakTHyeckre paboOTHl HAIMPABJICHHI HA YIITYOJIEHHOE U3ydeHHE TEOPETUUECKOTO MaTepruaia W Ha MPHOOpETeHUE YMEHHUS,
HaBBIKOB U OTIBITA POBEJICHHUS aHATu3a U 00pabOTKHU €TO pe3ynbTaToB.

C 1esbIo OLIGHKH YPOBHS OCBOCHHUS MaTepuala 1o Kax 10l paboTe COCTaBiIsIeTCs OTYET.

3amaHus U METOJMUECKUE YKa3aHUS K BBITIOJTHEHHUIO MMPAKTHISCKUX 3aHATHH COCTABJICHBI B COOTBETCTBHH C paboUeii mporpaMMoit
JUCLUIUIMHBI U ipeficTaBienbl B Y MK nuciuminHel.

IIpakTHyeckue 3aHATHA BKIIOYAIOT B ce0sl OCBOEHHE ACUCTBHIA, 00CyXIeHHEe MPpoOeM 0 OCHOBHBIM pa3JieliaM Kypca U
HaTpaBJICHBI Ha YIITyOJICHHE U3yIEHHOTO TEOPETUIESCKOTO MaTepHralia U Ha pUuoOpeTeHHe YMEHUH W HABBIKOB.

IIpu MOATOTOBKE K MPAKTHYECKUM 3aHSATHSIM UCIIONB3YIOTCSI METOIUUECKUE YKa3aHUsl, B KOTOPBIX OMUCAHBI COJIEPKAHUE H METOIBI
WX MPOBEIEHHsI, YCIOBHS BBIIIOTHEHNUS, C(OPMYIUPOBAHBI BOMIPOCH! K PE3YNIbTaTaM BBITOJHEHUS 3a1aHUM.

MeTtoandeckne peKOMEHIANN K OPraHU3aI[UK U BHITIOJHEHUIO CAMOCTOSITEIBHOM PabOThl COCTABIICHBI B COOTBETCTBUU C PaboUei
MPOrpaMMON JUCIMILTHHBI U TIpezcTaBieHsl B Y MK aucuurninHel.

CamocrosTenbHas paboTa CTYJCHTOB BKJIIOYAET OCBOCHUE TEOPETHIECKOTO MaTepraa, MOArOTOBKY K BBITIOTHEHHUIO 3aIaHHH
MPAKTUYECKUX 3aHATHH, U TOATOTOBKY K 3a4eTYy.

3amaHus U METOJUUECKUE YKa3aHUs K BBITIOJTHEHHIO KOHTPOJILHON pabOThl COCTaBJICHBI B COOTBETCTBHU C pabovei mporpaMMoi
JIUCIUIUIMHBI U TipefcTaBiensl B Y MK nuctuminHel.

MeToauveckre peKOMEH IalluH 110 OpraHu3alii 00pa30BaTeILHOrO Npolecca st 00y4eHUs] HHBAJIUIOB U JIUI C OTPAHUYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI.

IIpu HEOOXOIUMOCTH MIPOTpaMMa TUCHUTUIMHBI MOXKET OBITh aIallTHPOBaHA ISl MHKITIO3UBHOTO 00y4eHUs HHBAIUIOB U JIHII C
OrpaHMYEHHBIMH BO3MOXHOCTSMU 30POBBS C yI€TOM OCOOCHHOCTEN UX MCUXO(PU3NUECKOTO Pa3BUTHS, WHANBUAYATbHBIX
BO3MOYKHOCTEH M HEOOXOIUMBIX CIICIIMATBHBIX YCIOBUI UX 00y4IeHUSI.

IIpu HamM4MK B rpymime CTyIEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI BO3MOKHO MCTIOJIB30BaTh aJalITUBHBIC
TEXHOJIOTHH.

Jlst cTyIeHTOB € OrpaHUYEHHBIM CIIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX NUAAKTUICCKUX MaTepUATIOB (KapTOYKH, pUCYHKH, TMCHbMEHHOE OITMCAHUE, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl MIOHUMaHHS U PEIIeHHsI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUEOMATEPHAJIOB, KOTOPBIE IAIOT BOZMOXKHOCTh MOHSATH TEMY 3aHSTHS U OCYLIECTBUTh KOMMYHUKAaTHBHbIE
JICUCTBUS;

- BBITIOJIHEHUE TIPOCKTHBIX 33JaHUN 110 U3Y4aeMbIM TEMaM.

J171sl CTYIeHTOB ¢ OTpaHMYEHHBIM 3PEHUEM:

- HCTIOJIb30BaHUe (PUIBMOB C BO3MOMKHOCTBIO BOCTIPHSTHS Ha CIIyX JaBaeMOW B HMX MH(OPMAIIMHU ISl TOCIIESIYIOIIETro e
00CYXIICHNS;

- HCTIOJIb30BaHUE ayIHMOMATEPUANIOB 110 U3Y4aeMbIM TeMaM, HMEIOIIUMCS Ha Kadeape;

- UHAMBUIYyaJbHOE OOLIEHKE C MperojaBaTeieM o U3ydaeMOMy MaTepHuaiy,

- TBOPYECKHUE 3aJIaHHsI MO U3yIaeMbIM TeMaM HJIH 0 JTHYHOMY KEJIAHHIO C YIETOM HHTEPECOB 00Y4aeMOTo0.
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