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METOJUYECKHUE YKA3AHUS /151 OBYUAIOILMXCS 10 OCBOEHUIO
TACIHATITAHBI (MOYJIST)

1. | Kadenpa ["opHoro nena, HayK 0 3emiie U MpUpPoA000YCTpOiicTBa
2. | CnenuanbHOCTh 21.05.04 T'opnHoe neno

3. | Cnenmanuzanus Ne2 TlonzemHast pazpaboTKa pyIHBIX MECTOPOKACHHUM
4. | Jucuuniuaa (MOayib) TexHosnorusi 1 6€30MaCHOCTh B3PHIBHBIX PadOT

5. | ®opma oOydeHHs 3a04Hast

6. | T'on Habopa 2014

2. Ilepeyenb KoMNeTEeHUM i

- BIAQJCHHE METOJaMH aHalu3a, 3HAHHEM 3aKOHOMEPHOCTEH TMOBENCHUS WM YIPABICHHUS
CBOMCTBAaMHM TOPHBIX TOPOJ W COCTOSHHEM MacchBa B TpoIleccax JMOOBIYM H IMepepadOTKH
TBEPIBIX TOJE3HBIX HCKOMAEMBIX, a TaKKe IMPH CTPOUTEIHCTBE W AIKCIUTyaTAllMH I10J3€MHBIX
coopyxenuii (OITK-9);

- TOTOBHOCTH OCYIIECTBIISITH TEXHUYECKOE PYKOBOJCTBO TOPHBIMH U B3PBIBHBIMHU
paboTamMu TpH OIKCILTyaTAllMOHHOW pa3BelKe, A0OBIYe TBEPABIX TIOJE3HBIX HMCKOMAEMBIX,
CTPOUTEIICTBE M OKCIUTyaTallid TOJ3EMHBIX OOBEKTOB, HEMOCPEJACTBEHHO YIPABISATH
MpoLecCaMy Ha MPOU3BOICTBEHHBIX 00BEKTaX, B TOM UUCJIE B YCIOBUSX YPE3BbIUAWHBIX CUTYAIIUN
(ITK-4);

- UCMNOJIb30BaHHWE HOPMATHUBHBIX JOKYMEHTOB MO O€30MAaCHOCTH ¥ MPOMBINIICHHON
CaHUTApUU TIPU MPOSKTUPOBAHUM, CTPOUTEIBCTBE M OKCIUTyaTallUd TMPEANPUATANR  TIO
IKCIUTYaTaI[MOHHON pa3Belke, J00bMe U TepepaboTKe TBEPIBIX IMOJE3HBIX MCKOMAEMBIX |
noa3eMHbIX 00bekTOB (I1K-6);

- BIAQJICHHE METOJIaMU OOECTICUeHUs] MPOMBIIICHHOW O€30MacHOCTH, B TOM YHCIE B
YCIIOBUSAX YPE3BBIUAHHBIX CHUTYallMi{, - TPU MPOCKTUPOBAHUM M DKCIUTyaTallil TOPHBIX
OPENNpHUATHA C MOA3EMHBIM CTHOCOO0M pa3pabOTKHM PYIHBIX MECTOPOXKICHUN IOJIE3HBIX
uckonaemsbix (I1CK-2.5);




3. Kputepuu u noka3are/iy OLeHMBAHUS KOMIETEeHIMIi HA Pa3JIMYHBIX 3Tanax ux GopMUpoBaHUs

Irtan popmMupoBaHus
KOMIIeTeHIIUH (Pa3/iesibl, TeMbI
JUCHUIITUHBI)

®opmupyemasn
KOMIICTeHI U

Kpurtepuu u nokasaresiu olileHMBaHUSI KOMIIeTEeHIH

3HaTh:

YMmern:

Baagers:

®opMbI KOHTPOJIS
c¢(popMUPOBAHHOCTH
KOMIIeTeHH

Tema 1. Beenenmne.

OIIK-9,
IICK-2.5

HUcroputo cozganus u
MIEPCICKTUBHI Pa3BUTHS
B3PEIBHOTO JIeNIa B TOPHOPYIHOM
TIPOMBITITICHHOCTH

Pazbuparscs B MmaTepuaine

Tema 2. Ilepconain as
B3PBIBHBIX PaloT.

OIIK-9,
TIK-4,
TICK-2.5

Iopspok npenocraBaeHus npasa
PYKOBOJCTBA B3PBIBHBIMU
paboTramu, OPSI0K MOJATOTOBKU H
IIPOBEPKU 3HAHUM MepcoHana it
B3PBIBHBIX padoT

Pazbuparscs B MmaTepuane

Tema 3. Teopus B3pbIBYATHIX
BeecTB. [IpoMBIIUIEHHBIE U
SMyJbCHOHHBIE BB.

OIIK-9,
TIK-4,
TICK-2.5

DU3NKO-XUMHYECKHE
xapakTepucTuku BB,
KJIaCCH(HUKAIMH B3PHIBUATHIX
BEIIECTB IT0 COCTABY M CIIOCO0Y
BO30YXJICHUS ICTOHAIIVH,
kiaccudukanuu BB mo rpynmam
COBMECTHUMOCTH, I10 KJIaccam,
MTOJIKIIACCaM M yCIOBHSAM
MIPUMEHEHUS

O6ocHoBaHO BEIONpaTs BM,
CpPE/ICTBA U TEXHOJIOTHIO
npurotosieHus BB Ha
MecTax MX HCIHOJIb30BAHUS

Haswikamu 6e30macHOTO
obpamenns ¢ BM, HaBbIKaMu
PEIICHHS TPAKTHICCKUX
3amaq

3aHaHI/I€ Ha ITIOHUMaHue
TECPMUHOB

Tema 4. Cpencrea u criocoObt
WHUALMUPOBAHUS 3aPSI/I0B.

TIK-4,
TICK-2.5

CpencrBa 1 CIoCOOBI
WHUIAAPOBAHUS 3aPSAI0B

OtauyaTh CIIOCOOKI U
CpCaACTBa MHUITUHUPOBAHUS

Hasrikamu 6e3011acHOTO
obpamenns ¢ BM

Pemrenne 3agau

Tema 5. O6ume npasuia
obpamenns ¢ BM.

I1K-4, ITK-6,
ICK-2.5

Iopsnok xpaHeHus, yuera,
TPaHCIOPTUPOBAHUS,
HCMOJIb30BaHYs], UCTIBITAHUS U
yHunuTOKeHnss BM

Paz6uparscs B MmaTepuaine

Hassikamu 6e3011acHOTO
obpamenns ¢ BM

3aHaHI/I€ Ha ITIOHUMaHue
TEPMUHOB

Tema 6. Metonn! BeneHus
B3PBIBHBIX Pa0OT.

I1K-4, I1K-6,
IICK-2.5

MerTo/p! HapYKHBIX, IITYPOBHIX,
CKBO)XUHHBIX, KOTJIOBBIX,
MaJIOKaMEPHBIX U KaMEpPHBIX
3apsi/I0B, UX XapaKTEePUCTHKA,
00J1aCTh IPUMEHEHUSI, TEXHOJIOT S
B3PBIBAHHUSA, JOCTOMHCTBA U
HEIOCTAaTKU

PaccuursiBath 3apsas BB
[P Pa3IMYHBIX METOAX
B3PBIBAHUA.

Hasrikamu 6e3011acHOTO
obpamenns ¢ BM,
HABBIKAMH PEIICHUS
MPAKTHYECKUX 337124

Pemrenne 3agau




Tema 7. TexHonOrust B3pbIBHOTO
paspyuenust. OTKpBITHIE TOPHBIE
pa3paboTKu.

OIIK-9,
TIK-4, TTK-6,
TMICK-2.5

TeXHOIO0rHI0 B3PBIBHOTO
pa3pyLIeHHs Ha OTKPBITHIX
TOpHBIX paboTax

PaccuntsiBaTh NapamMeTps
B3PBIBHOI OTOOWKH
CKBR)XMHHBIMU 3apsiiaMu [Py
B3pBIBAaHMHM Ha Kaphepax W Ha
JPYruX TOPHBIX U
TIPOMBIIIJICHHBIX 00BEKTaxX Ha
36MHOU OBEPXHOCTH

Hasrikamu 6e3011acHOTO
obpamenus ¢ BM,
HABBIKAMH PEIICHUS
MPAaKTHYECKUX 337124

Pemrenne 3agau
['pymmoBas auckyccus

Tema 8. TexHonOrUs B3pBIBHOTO
paspywenus. [lonzemHubie
TOpHBIE pa3paboTKy.

OIIK-9,
I1K-4, I1K-6,
ICK-2.5

TexXHOI0rHuI0 B3PBIBHOTO
pa3pylIeHus Ha IOA3EMHBIX
TOpHBIX pa3paboTKax

PaccuntsiBaTh NapamMeTps
OypOB3pBIBHBIX PabOT IIpH
MIPOXOAKE MOA3EMHBIX
BEIpabOTOK

Hasrikamu 06e3011acHOTO
obpamenns ¢ BM,
HABBIKAMH PEIICHUS
MPAKTHYECKUX 337124

Pemrenue 3agau
['pymmoBas auckyccus

Tema 9. Mexanuzanus
B3PBIBHBIX Pa0oOT.

OIIK-9,
I1K-4, I1K-6,
IICK-2.5

Knaccudukanmm 3apsaHbx
YCTPOMCTB. 3apsA4UKU JUIst
LIITYpOB U CKBAaXHH, 3apsIIHO-
JOCTaBOYHBIE YCTAaHOBKH,
3apsiiHOe 000pYIOBaHUE IS
SMyNbCUOHHBIX BB

YMerh OTIHYaTh 3apsaHOe
obopymoBaHme

Hassikamu 6e3011acHOTO
obpamenns ¢ BM

3aﬂaHI/I€ Ha ITIOHMMaHue
TEPMUHOB

Tema 10. O6ume TpeboBaHMS K
0€30I1aCHOM TEXHOJIOTHH U
opranmzanuu pador ¢ BM.

OIIK-9,TTK-4,
TK-6,[TICK-2.5

[TpaBuia Ge3onacHOCTH MIpH
B3PBIBHBIX paboTax

Paz6uparscs B MmaTepuaine

Hasrikamu 6e3011acHOTO
obpamenns ¢ BM u
TpaBIIaMH OE30MTaCHOCTH

I'pynnosas guckyccus
KonTponsnas padora




4. Kputepuu U MIKAJIbI OLIEHUBAHUSA

4.13agaHue HA NOHMMAHHUe TEPMHHOB

[IporeHT npaBUIBHBIX OTBETOB Ho 50 51-70 71-90 91-100

KonnuectBo 6aiioB 3a OTBETHI 0 1 2 3

4.2 Perenue 3aaau

5 OawioB BBICTABISIETCS, €CIM CTYIACHT pEImWI BCE PEKOMEHIOBaHHBIC 3aauH,
apryMEHTHUPOBAaB HX, C O0OS3aTENLHOW CCHUIKOWM Ha COOTBETCTBYIOIIME HOPMATHBBI (ECIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).

40ania BBICTABISICTCS, €CIM CTYJASHT BBIMOMHUI He MeHee 80% pekoMEeHIOBAaHHBIX 3aiad,
apryMEHTHUPOBAB HX, C O0OS3aTENbHOW CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).

30anna BBICTABIISIETCS, €CJIM CTYACHT BBIMIOJHUI HEe MeHee 60% peKOMEHIOBaHHBIX 3a/1ad,
apryMEHTHUPOBAB HX, C O0OS3aTENBLHOW CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).

16an BEICTaBISIETCS, €CIIA CTYACHT BBITIONHUIT HEe MeHee50% peKOMEeHIOBaHHBIX 3a/1a4.

4.3KonTpoJubHasi pabora

Banasl

Coaepsxanue padboThl

25

- coziepkaHue paboThl COOTBETCTBYET BBIIAHHOMY 33JJaHHUIO;

- KOHTPOJBbHOE 3a/1aHU€ BBINOJHEHO YBEPEHHO, JIOTUYHO, TOCIEIOBATENFHO H
IpaMOTHO;

- BCE pacyeTsl clieslaHbl 0e3 OMNOO0K;

- BBITNIOJIHEHHAs rpa)rka COOTBETCTBYET CTAaHAAPTHBIM TPEOOBAHUSAM;

- BBIBOJIBI M 0000IIIEHNS apryMEHTHPOBAHBI,

- CCBUIKM Ha JIUTEPATYPY COOTBETCTBYIOT OMONIMoTrpaguyeckuM TpeOOBaHUSM.

15

- OCHOBHBIE TpeOOBaHMS K pPabOTe BBINOJHEHB, HO TPU ATOM JIOMYILEHBI
HEKOTOPBIC HEIOYETHI;

- IMEIOTCS] HETOYHOCTH B CTHJIE M3JI0KEHUS MaTepuana;

- IMEIOTCS YIYIIEHUs B 0)OPMIICHUH IPaUKH.

- paboTa BeInosiHeHa Ha 50%;

- IMEIOTCS CYIIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUH K 0(pOPMIICHHIO
rpaduuecKux MaTepraioB U TEKCTA;

- IOTIyIIeHbI OIIMOKU B pacyerax;

- OTCYTCTBYET JIOTHUYECKasl TOCJIE0BATENLHOCTh B BHIBOIAX;

- OTCYTCTBYIOT CCBUJIKH Ha JUTEPATYPHBIE HCTOUHHUKH.

- 00HapY)XMBAETCS MOJHOE HETIOHUMAHNE CYTH BBITIOJIHAEMOM paboThI;
- UMeeTCst O0JIBIIOE KOJIMYECTBO I'PYyOSHIITUX OMHOO0K;
- OTCYTCTBYIOT ITPAKTUYECKHE HABBIKK U TEOPETUUECKUE 3HAHUS MTPEIMETA.

4.41'pynnoBasi nuckyccus (YCTHbIE 00CY KIeHUs P00OJIeMbl HJIH CUTYallMH)

Kpurepuu oueHuBanus basbl
® 00yJarOIUIiCss OpUEHTUPYETCS B TMpobieme OoOCYKIEHHsS, TPaMOTHO
BBICKa3blBa€T M OOOCHOBBIBAET  CBOM  CYXKICHHS,  BJaJeeT
npodeccruoHaIbHOM TEPMHUHOJIOTUEH, OCO3HAaHHO MIPUMEHSIET 2
TEOpETHUYECKUE 3HAHMs, MaTepuayn H3JiaraeT JOTMYHO, I'paMOTHO, 0e3
OIIMOOK;
¢ 00yyalOIMICs NMPUHUMAET YYacTHE B JUCKYCCHM, O0O3HA4YaeT CBOIO 1

_4-




MO3WIHK0, HO HIpPHU ITOM C€ro aprymMCeHTalus HCIIOJIHAs, 0e3 CCBhUIKM Ha
COOTBCTCTBYHOIINEC NCTOYHHUKHN

e 0OyUalOMUKCIHE IPUHUMAET YJacTHs B TPYNIIOBOM IUCKYCCUU 0

4.5IloaroToBKa ONNOPHOr0 KOHCIEKTA

MakcuMalbHOE
KpuTtepun oneHKH OnOpHOro KOHCIEKTA
KO0JIMYEeCTBO 0aJLI0B
- IOJIFOTOBKAa MaTEPHAJIOB OTIOPHOTO KOHCIIEKTA 110 U3Yy4aeMbIM TeMam 3
JUCIIUILTAHBI TOJIEKO B TEKCTOBOU (hopme;
- IOJATOTOBKA MAaTEepUajIOB OTIOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TEMaM
JTUCIHUILTAHBI B TEKCTOBOUM popMe, KOTOpasi COMPOBOXKIAECTCS CXEMaMU, 5
TabnuMuHOM uMH(pOpManuel, rpadukamMu, BBIACICHHEM OCHOBHBIX
MBICJIEH C MMOMOIIBIO BETOB, NOAYEPKUBAHUMN.

5. TunoBble KOHTPOJIbHbIE 32JaHUSI U MeTOANYECKHEe MATepHaJibl, ONpeAesioue
npoueaypbl OLEHMBAHMS 3HAHWI, YMeHMii, HABBLIKOB M (MJH) ONBITA /AesITEJbHOCTH,
XapakTepu3ylommx JTanbl (OpMHPOBAaHMS KOMIeETEeHIMii B mpouecce OCBOEHMA
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1 TunoBoe3afanne Ha NOHNMAaHHE TEPMUHOB

1. IIpomecchl XMMHYECKOro NpeBpalIeHHs

Oter: B 3aBucumoctu ot THma B3peiBUaToro Bemiectsa (BB), ycnmoBuii Bo30OyxmeHus
(MHUIUUPOBAHMS) MPOLIECCHl XUMUYECKOTO MPEBPAIIECHUS MOTYT NIPOTEKATh B Pa3IUUHBIX (popmax
C Pa3IUYHBIMU CKOPOCTSIMM, OTJIMYAIOUIMMHUCA Ha TOpsAAoK u Oonee. K ocHOBHBIM (opmam
XMUMHUYECKOTO MPEBPAILEHUsI OTHOCSTCS TEPMUUYECKOE Pa3JIOKEHHE M TOpEeHHE (103BYKOBBIE
MPOILIECChI), AETOHALIUS (CBEPX3BYKOBOM MpoIEecc).

2. Tepmunueckoe pasioxenue BB

OtBet: TepMuueckoe pasnoxeHneBB sBisieTcss roMOreHHBIM MpOLIECCOM, MPOTEKAOIIEM
BO BceM oObeMe 3apsjga NpH JaHHOM Temneparype. CKOpOCTh TepMHUYecKoro pacmaga BB
U3MEpSIeTCs YMCIOM MOJIEH, pearupylolx B €AWHUIYy BpEeMEHH B e€IUHUIE o00béMma -
Moi/(c-cm’). Takum 06pa3soM, CKOPOCTh TepPMOPACIafa COOTBETCTBYET AAHHOI TeMIeparype
OJIMHAKOBA BO BceX Toukax oObema BB. OcHOBHBIE MPOAYKTHI Pa3IOKEHHUsSI — OKCHJIBI TOPIOYUX
anemeHToB (CO, CO,, H,O np.), a30T, anbaeruabl, KUCIOTHI U T.11.

3. T'openue BB

Otset: I'openne BBsBisieTcs caMopacnpoCTpaHsIOMUMCs T€TEpOreHHBIM HaIIPABJIEHHBIM
MPOLECCOM C BBIPAKEHHOM 30HOM XMMHWYECKOW pEaKiuu, pa3Aeaioleld UCXOOHOE BELIECTBO U
IIPOYKTHI ropeHus. Kak u B ciy4yae TEpMHUYECKOIO Pas3IoKEHUs, IPOTyKTaMU TOPEHHUS SIBIISIFOTCS
CO, CO,, Hy0, Nj. I'openue npoTekaer 3a CUET XUMHYECKUX PEAKIHMI MEX]Yy OKHCIUTEIEM M
rOplOYMMH KOMIIOHEHTaMH, CoJep’KalluMucs B coctaBe BB, m ompenensercs MexaHM3MOM
Nepefadyn dHEPruu U3 30Hbl XMMUYECKOW PEAKIUU B IPUMBIKAIOIUN K HEHW CJIOW HCXOIHOTO
BEILIECTBA.

4. CranuoHapHoe ropeHue

Otper:CTaNMOHAPHOE  TOpPEHMeNpe/acTaBisieT  co0oil  mpomecc  XMMHUYECKOTO
IIPEBPALIEHUS], PACIPOCTPAHIIONIMNICA C MaJbIMH CKOPOCTSAMHM (MWUIMMETPBl B CEKYHIYy) H
OXBaTBIBAIOUIMI IOCIEA0BATENbHO CJIOM BEIleCTBA. PacmpocTpaHeHHE TOPEHMSI MPOUCXOAUT
IyTeM Terulonepenadu. B ciiydae ecnu O0TBOJ MPOAYKTOB TOPEHMS 3aTPYAHEH, YBEINYUBAETCS
MOBEPXHOCTh TOPEHHS WM ObljIa HadallbHasi CKOPOCTh TOPEHHUSI BHICOKOHM, TO MEJIEHHOE TOPEHUE
MOJKET MepPerTH B AETOHALMIO, JINOO BO B3phIBHOE ropeHue. [Ipyu n3BeCTHBIX YCIOBUSX E€TOHAIS
WJIM B3pPBIBHOE TOPEHUE MOTYT NIEPEUTH B MEJIEHHOE (CTallMOHAPHOE).

5. Jleronamus



Ortgert:/leToHanus- 3TO NMPOLECC XUMUUYECKOTO NpeBpalieHus BB, conpoBoxaaronuiics
BBIJICJICHUEM TEIUIOTHI U PACIPOCTPAHSIOLINICS C IOCTOSHHON CKOPOCTBIO, IIPEBBILIAIOIIEH
CKOpOCTh 3ByKa B JaHHOM BeIlleCTBE. B oTiiMume OT ropeHus AeTOHAIUS MPEICTaBIsAET COO0M
KOMIUIEKC MOIIHOH yIapHO# BOJIHBI U CIEYIONIEH 3a €€ (POHTOM 30HBI XUMUYECKOTO
IIPEBPALCHUS BEILECTBA.

5.2Tunosble 3a1a4M ¢ pelIeHUeM

3apaua Nel. Onpeaeants kucaopoanbliii 6ananc BB Hurporiaunepun C;Hs(ONO3)s.
1. ITo xumuyeckoii popmyne BB ompenensem unciao aToMOB KUCIIOpoJa - d, yriepoja —
av BoJioposia — bBo B3pbIBUaTOM BemecTBe: d = 9, a = 3, b = 5.
2. B tabnuue 1 Haxoaum mMosexynsipHyto Mmaccy BB Hutpornmumumpun: g =227.
3. AtomMHas macca kuciopoaa n = 16.
4. Ilomy4yeHHbIe 3HaYSHUSI BHOCUM B (hOPMYITY:
P d—(2a+b:2)nx100%’ P 9—(2x3+5:2)
U 227
BeiBoa: Kucnopomusiit 6anmanc HuTporimuepuHa cocrtasiser +3,5.1Ipu B3peiBe BB c

MOJIOKUTENBHBIM KHCJIOPOAHBIM OajaHCcoOM, yBeNIW4YHMBaeTcs oOpaszoBaHue okucioB azoTa (NO,
NO»).

16x100% = +3,5%.

3agaya Ne2. OnpenesieHue 6e30aCHBIX PACCTOSIHUI NPH B3PbIBHBIX padoTax.

Paccuntare Oe30macHOE pacCcTOSIHME 10 pasiieTy OTAEIbHBIX KYCKOB MOPOJBI TPH
B3PBIBAHUU CKBAXMHHBIX 3apsAOB PBIXJICHHS, €CIM TIyOMHAa CKBaXHUHBI -16M, uIMHA 3apsna
CKBaXHMHBI -10M, BenmmuuHa 3a00¥ku -4M, nuamerp CKBaXHHBI -300MM, pacCTOSHHUE MEXIY
CKBR)XMHAMHU B pALy -8M, Koddduiment kpernoctu nopoxa mo I[IpotonassikoHoBY -16, mepenan
BBICOT -90M.

Rpam = Vpasn Kp;

4H

=12507, S d K,=051+ |1+
147,46 @ Tpasn wm  K,=1+1gf

rae:  173; - KOY(QQPUIMECHT 3aM0JHCHHS CKBRXKHUHBI B3PBIBUATHIM BEIIECTBOM;
KoadduimenT 3anomHeHus] CKBOXKHUHBI B3PHIBYATHIM BEIIECTBOM 7J; PaBEH OTHOIICHHUIO
JUTMHBI 3apsijia B CKBaXKUHE /;, M, K TIIyOMHE IPOOYPEHHOU CKBaXXUHBI L, M
Ns = Lap/L, M;
a6 - KOO(DOUIUEHT 3aNIOTHEHUS CKBAXXUHBI 3a00MKO;
Hsa6 =l3a6/lne()o3; M.
Ilpu nonnom 3anonnenuu 3a600UKOU C60000HOU OM 3aPA0A 6EPXHEN YACHU CKEANHCUHDL
Tsa6 = 1, npu 63pvieanuu 6e3 3a00iKU - 1545 = 0.
2de:  f-xoaddunment kpenoctu nopos no mrkaie mpod. M.M. [IpoToapskoHOBa;
d - TnameTp B3phIBAEMOU CKBAXXUHBI, M;
@ - PacCTOSTHUE MEXKy CKBOKHHAMHU B PSLy WM MEKIY PSIIaMU, M.
/f - yroJl HaKJIOHa KOCOTOpa K TOPU30HTY, TPALYCHI.
H - mpeBblllieHHEe BEpXHEW OTMETKH B3pPBIBAEMOTO y4acTKa HaJl yYaCTKOM TPaHUIIBI
OITaCHO 30HEI, M.

g pasn

16 0,3
1 + 4 8 =781,254/ 0,35 = 464Mm. okpyrisieM 10 500M.
6

Fou = 125012

pasi



4x90

K =05 1+/1+ 1,16
? 500

Ryaz = 500x1,16=580M. oxpyrasem 10 600m.

5.3IIpuMep BBINOJHEHUSAKOHTPOJIbHOMH PadoThI

3amaHne KOHTPOJIBHOM paboThl MpeaycMaTpuBaeT pacyer napamerpoB BBP s 3amanHbIx
YCIIOBUH:

I'opuzoHTanbpHas ropHas BelpaboTKa mupHHON A = 5,2M, BbicoToi H = 3,6M 1 ceueHneM
S= 16,7m” mpoiiieHa B TOPHEIX MOPOJAX KPEMOCThiO Mo mKkaie mpod. M.M. ITpotoapsikoHoBa f
=10. Kareropust o 6ypumoctu X. ['myOrHa BCIOMOTaTeNbHBIX, OTOOMHBIX M OKOHTYPUBAIOIINX
mnypoB Ly,= 3,8M. Jluamerp mmypa d = 45mMm. PaccrosiHue MexXIy OKOHTYPHBAIOIIUMHU
mmypamu 1o nojgoise b = 0,96M. [lepumeTp ITHMHUN PACIIONIOKEHHS] OKOHTYPUBAIOIINX ILITYPOB,
pacmonokeH Ha paccTosHHH a' = 02M. OT HPOGKTHPYEMOTO KOHTYpa BBIPAGOTKH.
OKOHTYpHBAIOIIKE MIMTYPHI MPOOYPEHBI IO YTIIOM 0, = 87°. KONHYeCTBO XOIOCTBIX IInypoB — 2,
BpYOOBBIX — 5, k0a(duuueHT ucnonb3oBanus mmypa #= 0,9. Koapduuuent, yanteiBarommii
dbopMmy momepedHoro ceueHus BbIpaboTkm v = 1,8. B kadectBe ocHOBHOTO 3apsina BB
npumMensiercs ['panynut - M, miaotHocts BB npu 3apsbxkannn MexaHU3UPOBAHHBIM CIIOCOOOM A =
1,2rp/CM3, MOKa3aTenb IPOOMMOCTH TPHUHATH Vimax. =1,50CM3. B kauectBe marponHa-0OeBHKa
OPUMEHSIOTCS] NATPOHUPOBaHHbIN aMMOHUT Ne6 JKB d=32mM. [lnuna naTpoHal., = 0,25M, Bec
HaTPOHA Guarp. = 0,25kr. Koaddumnuent ynnorHenus natponos B mmype K =1,1. Koapdunuenr,
YUUTHIBAIOUIMA HEOOXOAMMYIO CTENeHb JpobneHus ky, = 2. Jlng 3apsokaHust  Bcex
OKOHTypHBarouX 1mnypos npumenserca 3KBK, nnuna natpoHalyam. = 0,35M., BEC MaTPOHA Guarp.

0,2xr., gmamerp marpoHa d=0,026m. B kauecTBe WHHMIMATOpa B TNaTpOHaX-O00EBUKAX,
npumenensl HCH «Mckpa-11I». Bpems 3amemnenns kaxxnoi ctynenu 500mc.

1. BeiOpaTh U HAa4ePTUTh KOHCTPYKIHMIO MPUMEHSIEMOro ILIMYpPOBOTO 3apsijaa. (MCXOIs U3
3aJlaHHBIX YCJIOBMHM 3aJaHus.) YUecTb, 4YTO IpU 3apsAlKe IIIYypOB TI'PaHYIUPOBAHHBIMH U
BOJOAMYJIBCHOHHBIMA BB MeXaHM3UMpOBaHHBIM CIOCOOOM, B IIMYp YCTaHABIMBAECTCS MAaTPOH
00€eBUK M 0053aTEIbHO MPUKPHIBAIOIINI MAaTPOH. BrIOMpaeM KOHCTPYKIHMIO IIITYPOBOTO 3apsijia ¢
00OpaTHBIM UHULIMUPOBAHUEM 3apsijia.

<
<

1 — xancionb; 2 1 6 — marpon ammoHHT Ne6)KB; 7 — I'panynut - M; 4 — 3a601ika; 5 — BOJIHOBOI
HCH; L— rnybuna mimypa;/ — BeaIMuuHa Heao3apsiia mimypa.

2. Pacuer oObeMa B3pbIBa€MOM TOPHON Macchl 3a OJIMH IUKJI (32 OJIHY 3aXOJKY).
Ve, = SupLumtp , M = 16,7x3,8x0,9 = 57,11

rae:  Viy— 00beM B3pbIBa€MOU TOPHOUM MACChI 32 OJWH LIUKIT;

Sp.- TUIOLIAb CEYEHHsI BEIPAOOTKY;

Ly - TMyOMHA OTOOMHOTO IIITYpa;

7 — ko3 puIMeHT ucnoyp3oBanu mimypa (KHILL).

3. Pacuer npeanonaraeMoro yzienbHOro pacxoa npumensemoro BB.

Haubouiee pacripocTpaneHHas sMnupudeckas GopMmyna JUis pacdera yIelbHOTO pacxoja
BB s 3a00€B ¢ 0/1HO# CBOOOTHOM MOBEPXHOCTHIO:
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gp = 0402 S + 3P xelin, =0.4{~/0,2x10 + 1:4/167 }*x1,13%2 = 246 krirt’.

rIe: f- KpernocTb B3phIBAEMBIX ITOPOJI;
S- ruIomaab ceueHus: BHIpabOTKH;

-1 o -1
e = kg - TOKazaTenb, oOpaTHbBIM Ko3(hdHLUEHTY paboTOCHOCOOHOCTH, (€ =Py /Ppar=

Kss);

Ky = 2 — KO3(PHUIHUEHT, YYUTHIBAIOIINNA HEOOXOIUMYIO CTETIEHb IPOOIICHUS.

4. Pacuer pacCTOSIHUA @', HA KOTOPOM OYIET PACIOJIAraThes HEPUMETP OKOHPYPUBAIOIIMX
HIITYpOB B 3aBUCHMOCTH OT UX TJIyOMHBI U yIJia HAKJIOHA:

a' =Lxctga, M. a' =3,8% 0,052 = 0,198m. (nprrEMaem 0.200m).
5. PacdeT akTMBHOTO MepUMeTpa BEIPAOOTKH:
Punw=02H+A4):1,25=(7,2+5,2):1,25=9,9m.

6. Pacyer paccrosiHMA a, MEXIy OKOHTYPHBAIOIIMMHM IIIYpaMHU IO KPOBJE M CTEHKaM

BBIPAaOOTKU:
a=(10+12)d =(0,450+0,540), npuanmaem 0,500m.

rae:  d— nuamMmeTp 3apsiia, M.

7. Pacuer paccrosHusW = a/moT MITypOB MPEIKOHTYPHOTO Psijia 1O OKOHTYPHUBAIOLINX
HIITYPOB, M;

W=0,5:0,9=0,55m.
8. Pacuer konMuecTBa MIypoB HA 3a00H.
N=27J{S =W (P, —VIW)} f +Pu:a+1;

rae: 2,7 — ko3 dunueHT nponopuuoHaIbHOCTH;
S —T0IA b TOTIEPEIHOTO CEUSHHS TOPU30HTANBHOM FOPHOI BEIPAGOTKH, M’
W =a/m —paccrosiHue OT LIIYPOB MPEIKOHTYPHOTO psifa 10 OKOHTYPHBAIOIIUX IITYPOB,
M;
@ - PacCTOSTHUE MEXLy OKOHTYPHUBAIOIIUMH IIITypaMHU MO0 aKTUBHOMY IEPUMETPY, M;
m — ko3 dunment conmkenus mmnypos = 0,9;
v — k03¢ duriuerT HopMbl MONEPEYHOTO CEUYSHHSI TOPHOM BBIPAOOTKH;
P,y — akTUBHBIN IEpUMETP JTUHUM PACTIONOKEHUS OKOHTYPHUBAIOIIUX IIITYPOB, M;
f- Ko3hGUIUEHT KPETIOCTH TOPHBIX mopo 1 1o mkaine M.M.IIpoTtoassikoHOBA.

N=2,7{16,7-05:0909,9-18x0,5:0,9)}10 +9.9 : 0,5+1 =
=2,7,/(16,7-0,56x8,9)x 10 + 20,8 = 50wrypos.

WNnn ucxonst u3 OUEHKU CONMPOTUBIIIEMOCTH TOPHOM MTOPOABI B3pBIBHOMY pPa3pyLIEHHUIO, 110
MOKAa3aTemto APOOUMOCTH:

_27ds

255 0

2
rae: S - miuomaab ceueHus BRIPaOOTKH, M,
Vmax, - TIOKa3aTenb apodumocTt (mns ammonuta Ne6KB -1,7CM3, Il TPAMMOHHUTOB U

rpanymuToB - 1,5 — 1,6cM°
27416,7  _ 110,3

J2.541.5x1,5 2,18

9. PacueT KoJMUeCTBa OKOHTYPHUBAIOIIUX HITYPOB 10 MOOIIBE 32005
New =(4—2a"): b +1 = (5,2—0,4) : 0,96 + 1 = 6mmypos
10. Pacuer konMuecTBa OKOHTYPHUBAIOLINX LIIYPOB 110 AKTUBHOMY IIEPUMETDY.
Nan = Paza+1=9,9:0,5+1=20,8 =21 mmyp.
rae:  Pay — aKTUBHBIN IEPUMETP PACIIOJIOKEHNS OKOHTYPUBAOIIHUX IIIITYPOB, M,
a - pacCTOsTHUE MEXY OKOHTYPUBAIOIIKUMHU IIITypaMU 10 AKTUBHOMY IIEPUMETPY, M.

IIIII.

=50, .



Yuumuieasn, umo 0ea Kpaiinux OKOHMYpUSAIOWUX WNYPA NO AKMUBHOMY Nepumempy,
AGNAIOMC MAK Jice U OKOHMYPUBAIOWUMU WUNYPAMU HO NOOOUIEe 8bIpADOMKU, MUHYCYeM MU 064
wnypa, m,e.

Nan =21 — 2 = 19mmnypos.

11. Omnpemenuts THUD BpyOa M COCTAaBUTh CXEMY pAacCIOJIOKEHHUS IIIypOB B Tpex
npoekiusax. CHayana pa3MmeniaroT BpyOOBBIE W XOJOCTBIE IIIYPHI, 3aTeM pa3MemaroT
OKOHTYPHBAIOIIME LIMYyphl 1O aKTMBHOMY MEPUMETPY HauWHas C LEHTpa KPOBIM BHIPAOOTKH
paBHOMEpPHO B 00€ CTOPOHBI M OKOHTYPMBAIOUIME IIMYypbl MO TMOJOIIBE BhIpaboTku. Ha
OCTaBIIIEHCS TOBEPXHOCTH Pa3MEIAl0T BCIIOMOTaTeNIbHbIE H 0TOOHHBIC mMyphl. [1o cocTaBieHHOM
CXEME€ CUUTAIOT TOYHOE KOJMYECTBO IWINypoB. IIpy mNOCTpoEHMM CXEMBl, 4YHCIO IIIYpOB
YCTAaHOBJIEHHBIX pAcYE€THbIM IYTEM, MOXHO KOpPPEKTHpOBaTb MCXOJi U3  YCIOBUH
1es1Ieco00pa3Horo ux pasmerneHus Ha 3aboe. OObeM B3pbIBa€MON MOPOIBI, MPUXOAALIMNICA Ha
OJIMH BpYyOOBBIH LITYp, AOJKEH OBITh B 3 — 4 pa3a MeHbIIIe, 4eM AJIsl OTOOMHOTO LImypa.

ITocne coctaBneHust cXeMbl MOTYUMIN: 52 1Iypa, B TOM YHCIIE:

Nyon. = 2mm, L =4,0M;Nppys = Smm,L =4,0M;Npp= 17mm, L = 3,8M;Nq, = 6L =
3, 8M;Nows. = 181, L = 2,8M;Nyenon, = 41111, L = 3,8M.

12. Pacuer obmero oobema OypoBbix pabor. Cymma npousBeaeHUN TIIyOHHBI IIIypa, Ha
UX KOJIMYECTBO.

2L = L]N] + L2N2 + ...+LnNn, II.M.
A) I'myOuHa X0I0CTBIX U BpYyOOBBIX IIypoB (7mT) 1o 4,0Mm.
Lpr6. Xom — (Lmn.+ 0,2)7 = (3,8 + 0,2)7 =28m.M.

b) I'nmyOuna octanpHbIX mmmypoB (52 — 7 = 45mt) 1m0 Lyn= 3,8M. Loer = NLyn=45%3,8 =

171m.m.
2L =28,0+ 171 =199,0n.Mm.

13. Pacuer maccsl 3apsaa BB 1o HaumMeHOBaHMSIM Ha KaXAbli THUII LIITYPOB.

VY4ecTs, UTO:

1. Bennunna Heo3apsiia BpyOOBBIX HITypoB Ha 20CM. MEHbILIE OCTABHBIX HIITYPOB.

2. 3apsiika OKOHTYpHBAIOIIMX MITypoB IpousBoautcs 3KBK.

3. Ilpu 3apsake mmnypoB natpoHupoBaHHeIMM BB, B Tom umcne m 3KBK, marpons! Ha
4acTU He AEIATCS.

4. Ilpu npumenennu B mmypax natpoHoB 3KBK ko3dduiment ynaoTHeHHs maTpoHOB B
LIIype HE TPUMEHSETCS.

A) Pacuer maccel BB B OKOHTypuBaromux mmnypax:

QOKOHT.=n3KBK x N, . X g naTp. KT.
T€. My — KoaunuecTBo narpoHoB 3KBK B ogHoM mimype, mt.;

Ay~ KOJIMYECTBO LIIYPOB, LIT;

@uarp— Bec onHOTrO natpona 3KBK.

Naxpx — 2/3Lmn.2 lnansKBK. =2:3x% 3,8 . 0,35 = 7,2 ~ m

Qoxonr.= Tx 23 x0,2 = 32,2xkr.
b) Pacuet maccst BB Bo Bpy0OOBBIX HIITypax.
Ospys.=Num.[(Lupys. — lspys.)- (2lnarp. 6xs.:K) T dzgap_ A :4:1000, kr.
rae:  lypys= 1/3Lsp un-0,2 = 1,1M. —BenmmuuHa Hepo3apsaa BpyOOBbIX MITypoB (Ha 20cM MeHbIle

OCTaJIbHBIX);

2larp. oxs:K = 2x0,2 : 1,1 = 0,36M.- BenmuuuHa, 3aHATas JByMs NaTpOHAMU aMMOHHUTA

62KB, ¢ yueToM ko3 (pduLIneHTa YIIITOTHEHHS.

Ogpys. M=3,0(4,0 — 1,1 - 0,36)]3,14 x45°x1,2 : 4 : 1000 =24,23xkr.
Qprg 6}KB4=5 X 2% 0,2 = 2,01(1“.
B) Pacuer maccel BB B ocTtanpHbIX 1mypax:
OcTtanbHbIX MITYpoB (0TOOIMHBIE U BerioMoraTenbHbie) 22mT. (1.11)
QOCT4=NH_IH.[(LOCT. - IOCT.)- (2lnan4 6)1(13.21{)]75 d23ap. A . 4 . 1000, KT.
Ooer. v=22[(3,8 — 1,3 -0,36)] 3,14 x45°x 1,2 : 4 : 1000 = 89.80kr.
Q ocT.60KB.— 22 x2x 0,2 = 8,8KF.
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14.Pacuet obuiero pacxoa BB no HaumeHoBaHHSIM.
3KBK - nHa nuxn — 32,2kr

HalmM. — Qokonr.: 2L = 32,2 : 199 = 0,16xr/m1.M.

Ha 1M - Qoconr: V=132,2: 57,11 = 0,56Kr/m.
I'panynut M — Ha nukn -24,23 + 89,80 = 114,03kr.
Halmm. — Qy: 2L = 114,03:199 = 0,57xr/m.M.

Ha 1M — Qy: V=114,03 : 57,11 = 2,0xr/n’.
Ammonut 6)KB — na nukn — 2,0 + 8,8 = 10,8kr.
HalmM. — Qpxs : 2L = 10,8 : 199,0 = 0,05kr/m.™m.

Ha 1M — Qg V=10,8: 57,11 = 0,19xr/v’.

(Bce pacueTbl cBeCTH B TAOJHILY)
(HaMMEHOBaHUS XapaKTEPUCTHK B TAOIUIAX HE PETIIAMEHTHPYETCSI U MOKET U3MEHSTHCS)

5.4 IlpumepHbIe BONPOCHI /11 TPYNIIOBOI IUCKYCCHHU
1.HazoBuTe kinaccupuKaoHHbIe TPU3HAKK POMBIIITICHHBIX BB.
2.B ueM 3axmrouaercs noarotoska BB k ux npumenenuio?
3.Kakue oTka3sl 0OTHOCATCS K OTKPHITHIM? K 3aKpbIThIM?
4.HazoBuTe Mepbl 0€30MaCHOCTH MPH 0OHAPYKEHHH OTKA30B.
5.Kaxue B3pbIBbI HA3bIBAKOTCSI MACCOBBIMU?
6.Kakue npoeKxTHbIe TOKYMEHTHI TOJIKHBI OBITh Ha MPEANPUATHH, OCYLIECTBISIONIEM MAaCCOBbIE
B3PbIBbI?
7.13 Kakux pa3zenoB COCTOUT TUIIOBOM MPOEKT?
8.Kaxkumu npuurHaMu BbI3BAaHbI PE3YJIbTaThl HEKAUE€CTBEHHBIX B3PHIBOB?
9.HazoBuTe MepbI MPeIyNpexaeHUs U CIOCOObI YCTPAaHEHUSI OTPHULIATENILHBIX PE3yIbTaTOB
B3pbIBa.

S5.5Bonpocsl Kk 3k3aMeHy

Knaccugukarus cnoco60B pa3pyieHus TOpHbIX TOPOT

[TonsTus 0 GU3NUECKOH CYHTHOCTH MpOLIEcca Pa3pyLUICHHSI TOPHBIX MOPO/I.

Haznauenue OypoBbIX padoT.

Knaccugukarms cnoco60B OypeHus MIypoB U CKBAXKHH.

Knaccugukarys B3pbIBOB.

Oomas xapakrepuctuka BB, /lenenue BB no ¢pusnueckomMy coCTOSHUIO.

Oomras xapakrepuctuka BB. nenenne BB no npuniumy neictausi.

Cxema BBIJIENIEHNS SHEPTUH NIPU B3pbIBE MHAUBUAyaIbHOTO BB.

CxeMmsbl BbIIETIEHUS SHEPTUHU IIPU B3pbIBE cMeceBBIX BB.

CocraB cmeceBbIx BB.

dopMBl XMMHUYECKOTO IIpeBpalieHust BB (cnexuBaemMocTs, ropeHue).

@dopMbl XMMHUYECKOTO IIpeBpalieHust BB (netonauus, B3pbIB).

. IloHATHS O JETOHALIMOHHOW BOJIHE U €€ OTJIMYUE OT YAAPHOU BOJIHBI.

. XapakTepuCTHKa MPOIIKOOOPa3HBIX HEMPeI0XpaHUTEIbHBIX BB 3aBockoro mpou3BoICTBA.
. XapakTepucTHUKa I'paHyJIMPOBAHHBIX HENPEIOXPaHUTEIbHBIX BB 3aBOICKOr0O IpOU3BOACTBA.
[IpocTenmme rpaHyIMpOBaHHbIE HENPEIOXPaHUTEIbHbIE BB MECTHOrO MpUrOTOBIICHHUS.
TexXHOJIOTHS IPUTOTOBIICHUS SMYJILCHOHHBIX BB.

. XapaKTepUCTHUKa B3PbIBYATHIX YMYJIbCUOHHBIX B3BECEH.

MexaHn3M JEUCTBHS B3pbIBa B BO3AYyXE.

. MexaHu3Mm AeicTBUS B3pbIBA B BOJIE.

. MexaHu3Mm AecTBUS B3pbIBA B IPYHTAX.

. Mexanu3m JieiicTBHs B3pbIBa B O€3rpaHUYHOM MOHOJMUTHOM CKaJIbHOM MAacCHBE.

VRN R WD =

[\ I NS T N e e e e e e e
N=S©0oNawhwN—0O
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23.

MexaHu3M JEWCTBUS B3pbIBA B MOHOJMTHOM CKaJbHOM MACCUBE C OJHOU IMOBEPXHOCTHIO

OOHaXEHUSL.

24. MexaHu3M JIEHCTBUS B3pbIBa B CKaJIbHOM TPELIMHOBATOM MAacCUBE. 30HBI PETYIUPYEMOTO U
HEPEryJIupyeMoro ApoOeHusl.

25. Knaccudukanus 3apsinoB BB.

26. OcHOBHBIE dJIEMEHTHI BOPOHKHU BEIOpOCA.

27. TIpuHLMITEI pacyeTa 3apsioB ApoOJIeHHs U BBIOpOCa.

28. BiunsiHue TPEIIMHOBATOCTH Ha XapaKTep APOOJICHUS TOPHBIX MTOPOJ.

29. PerynupoBaHue CTeNeHH IpoOJIeHHs OPO]I B3PHIBOM U3MEHEHHEM YJIeNbHOTOo pacxoaa BB.
30. PerymupoBanue creneHu JpoOiaeHus TOPOo] U3MEHEHHEM KOHCTPYKIIMH 3apsa.

31. TexHosmorus M KOMIUIEKCHAasT MEXaHM3alus @pU IPUMEHEHUM TpaHyJIupoBaHHBIX BB
3aBOJICKOTO MPOU3BOJCTBA.

32. TexHos0THs U KOMIUIEKCHAsI MEXaHU3aLUs IIPU IPUMEHEHUHU SMYJIbCUOHHBIX BB.

33. TexHosorus U KOMIUIEKCHas MEXaHU3aLMs Npu npuMeHeHuu rpanynura-HMIIM (HM).

34. TexHoJsorusi MPOU3BOJICTBA B3PBIBHBIX paOOT HA BBIOPOC TPAHIIEHHBIMU 3apsiiaMHu.

35. TexHosorns Nponu3BOJCTBA MACCOBBIX B3PbIBOB CKBAXMHHBIMU 3apsaMH Ha Kapbepax.

36. TexHoJsorusi MpOU3BOJICTBA B3PHIBOB Ha cOpOC.

37. Pacuer ynensHOTO pacxona BB.

38. Pacuer auamerpa CKBaKUHBI.

39. Pacuer conpoTHUBIIEHHUS IO MOIOLIBE.

40. Pacuer ceTku CKBaKUH (pacCTOSHUS MEXAY 3apsiaMu U palaMu).

41. Pacuer 00bEMOB MOPOABI, OTOMBAEMOW OJMHOYHBIM CKBAXHHHBIM 3apsOM IEPBOTO M
MOCJIEYIOLIUX PSIIOB.

42. Pacuer TMHEHHBIX 3JIEMEHTOB 3apsija.

43. Pacuer Macc CKBaXMHHBIX 3apsi/iOB.

44. OcHOBHBIE CXEMbI B3PBIBAHHS U 00JIACTH UX IPUMEHEHHS.

45. 3aBUCHMOCTH (hOPMBI pa3Bajia OT CXEMbI B3PBIBAHUS.

46. Pacuer mmHBI pa3Bana.

47. Pacuer panmyca OIacCHOW 30HBI [0 pa3IeTy KyCKOB IOPOJIBI.

48. Pacuer panmyca oIacHOW 30HBI 110 JEHCTBUIO yIAPHON BO3AYIIHON BOJIHBI.

49. Pacuer paanyca onacHOM 30HBI 10 AEHUCTBUIO CEMCMUYECKOM BOJIHBI.

50. Pacuer paanyca onacHO 30HBI 10 IEUCTBUIO ra30B B3PbIBA.

51. PykoBOJCTBO B3pBIBHBIMU Pa0OTaMH.

52. OOyueHue B3pBIBHUKOB M MpUCBOeHUE KBanupukanuii. [IpoBepka 3HaHUI B3PHIBHUKOB.

53. Topsanok nepeBoja B3PHIBHUKOB HAa HOBBIK BHJI B3PBIBHBIX pabOT M JOIMYCK B3PHIBHUKOB K
CaMOCTOSITEIIbHOMY BBITIOJTHEHUIO B3PBIBHBIX pabOT MoCIIe TepephiBa B padore.

54. Ha3naueHue 3aBenyrolMX ckiazamMu BM u MexaHU3MpOBaHHBIMU ITyHKTaMH.

55. HazHaueHue pa3gaTyuKkoB U JTaOOpPaHTOB Ck1azoB BM.

56. IlepeBozka BM u nocraBka ux K MectaM pador.

57. Xpanenue BM Ha MecTax mpoU3BOJICTBA B3PHIBHBIX padoOT.

58. TunoBble MPOEKTHl MAaCCOBBIX B3PHIBOB U MPOEKTHI MPOMU3BOJICTBA OYPOB3PHIBHBIX pabOT, UX
00J1acTh MPUMEHEHUS, COJIEPKAHUE TIOPSI0K YTBEPKICHUS.

59. IacnopT OypoB3pBIBHBIX pabOT, 00JaCTh MPUMEHEHHUS, COJIepKAHNE, TOPSATOK YTBEPIKICHHUS.
60. Cxema B3pbIBHBIX paboOT, 001aCTh MIPUMEHEHHSI, COJICPKAHUE, TIOPSIIOK YTBEPIKICHHS.

61. OxpaHa OMacHOM 30HBI.

62. 3ampeTHas 30Ha, HOPAJOK YCTaHOBJICHMUS.

63. Ilomaya 3BYKOBBIX CUTHAJIOB IIPU B3PBIBHBIX pab0Tax U UX Ha3HAUYEHHE.

64. omyck nroneit Ha pabodyeM MecTe MOcie OKOHYAaHUS B3PBIBHBIX paloT.

-11-



TEXHOJIOTUYECKAS KAPTA JUCHUIIJINHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 I'opHoe aeno
cnennaan3zanus Ne2llonzemuasi pa3zpa0doTka pyJIHbIX MeCTOPOKICHUH

(xon1, HamIpaBIeHNUE, MPOPUITH)

TEXHOJIOI'HYECKASA KAPTA

Mudp qucuumnnast mo PYIT | F1.5.23

Jucuuniamaa TexHosorus u 6€30MACHOCTH B3PBIBHBIX padoT

Kypc 5 | cemectp | 9,10

Kagenpa | ropnoro nena, Hayk o 3emie u npupoaoodycTpoiicTBa

®.1.0. npenogasaTens, 3BaHUE, Harosunsin Oaer BaagumupoBny, 100eHT Kadeapbl

JOIDKHOCTD TOPHOTO0 J1eJIa, HAYK 0 3emJjie H NPHPOI000yCcTpoiicTBAa T
D61 Tpynoemkocts, uac/3ET | 288/8 | Kon-Bo cemectpos | 2 dopma KOHTpOJIS Ix3amen9/9

HKO6U.I./TCKA CeM. | 10/10 |HP/CM06m./TeK. ceM. | 6/6 |HBO6UJA/TCKA ceM. -/- | CPC06m./TeK. CeM. 263/263

Komnerennnu ody4yaromerocs, popmMupyemMbie B pe3yJabTare 0CBOCHUS M CIUIIIAHBI:

- BJIAJICHHE METOJAaMM aHajM3a, 3HAHHMEM 3aKOHOMEPHOCTEH IOBEACHMS M YIPAaBICHHUS CBONCTBaAMH
TOPHBIX TIOPOJI M COCTOSIHUEM MaccuBa B Tpoleccax A00bYM M TepepaboTKU TBEpABIX IMOJE3HBIX
HCKOIAEMBIX, a TAaKXKe IIPU CTPOUTENBCTBE U IKCIUTyaTalluH MO3eMHBIX coopyxkenuit (OI1K-9);

- TOTOBHOCTH OCYIIECTBJIAITh TEXHHYECKOE PYKOBOJACTBO TOPHBIMH W B3pPBIBHBIMH pa0oTamMH TIpH
9KCITyaTallHOHHOW pa3BedKe, JOObIue TBEPABIX MOJE3HBIX UCKOMAEMBIX, CTPOUTENBCTBE U IKCIUTyaTalluH
MOJ3EMHBIX 00BEKTOB, HEMOCPEACTBEHHO YIPaBIATH MPOLIECCAMU Ha MPOU3BOACTBEHHBIX 00BEKTaX, B TOM
qrcie B YCIOBHAX upe3BblualiHbIX cutyauui (I1K-4);

- HCIOJb30BAaHUE HOPMATHUBHBIX JOKYMEHTOB MO O€30MacHOCTH W MPOMBIIIJICHHOH CaHUTapud TIpH
MPOEKTUPOBAHUH, CTPOUTENBCTBE U IKCILTyaTalluy MPEIIPUSTHIA 10 SKCIUTYaTalluOHHOMN pa3Benke, 100brde
1 miepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX U Mo13eMHBIX 00heKTOB (I1K-6);

- BJaJEHHE MeEToJaMH OO0eCIeueHHs MPOMBINUIEHHOH Oe30MacHOCTH, B TOM YHCIIE B YCIOBHSX
Ype3BbIYaWHBIX CUTYyallul, - IPU NMPOEKTUPOBAHUHU U 3KCIIIyaTallil TOPHBIX MPEANPUATHI C MOA3EMHBIM
crocoboM pa3pabdOTKH PYAHBIX MECTOPOXKIeHNH none3HbIx nckonaemsix (I1ICK-2.5);

Kon ¢popmupyemoii KonmuvectBo | MakcnmanbHoe Cpox
KOMIIeTeHIIMH Conep:xkanue 3a1aHusl | MepoONPUATHI KOJIN4eCTBO NperocTaABICHUSA
02J1J10B

Beoouwtit 610k

He npegycmorpen | | | |

Ocnoenoit 610K

OIIK-9, ITIK-4, IIK-6 [3amanue Ha MOHUMAaHUC 3 9 B Teuenune ceccun
I[ICK-2.5 TEPMUHOB
OIIK-9, TTK-4, IIK-6 [Pemenue 3amaq 4 20 B teuenue ceccumn
IICK-2.5
OIIK-9, ITIK-4, TIK-6 |[['pynmoBasi TUCKYyCCHUS 3 6 B teuenue ceccun
IICK-2.5
OIIK-9, [1K-4, [IK-6 |[KontponbHas paboTa 1 25 3a 2 Hexmenu 1o
IICK-2.5 ceccuu
Bcero: 60
JK3aMeH| ggﬁg gz é 38 [To pacnucanuro
Bcero: 40
Hroro: 100
JHononnumenwvnulii 6nox
OTIK-9, TIK-4, TIK-6 [ToaroroBka omopHOro KOHCIEKTA 5 o cornacosammio ¢
I1CK-2.5 MIPEnoJaBaTeneM
Bcero: 5

[IIkana orleHWBaHUs B paMKax OaIbHO-peUTHHToBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amos, «5» - 91-100 OaoB.
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