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Htoro 144 | 144 [ 144 | 144
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Buzuposanue PIIJI 11 ucno/siHeHust B ouepeIHOM Y4eOHOM roxy
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2026 1.

Paboyast mporpamma nepecMoTpeHa, 00CyXkIeHa U 0700peHa st
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Buzuposanue PIIJ] 115 ucnosiHeHust B ouepeIHOM YUEOHOM IOy

Ipencenatens YMC
2028 T.

Pabouas nporpamMmmMa nepecMoTpeHa, 00Cyk1eHa 1 0100peHa st
ucronHenus B 2028-2029 yuebHoM oy Ha 3acegaHuu Kadeaphl
Du3nyecKuX NpoueccoB ropHOro NPou3BoOACTBA

[Ipotokom ot 2028T. Ne
3aB. kadenpoil K.I.-M.H., ToIeHT AOaypaxMoHOB ['yn1oMkoH A3aMoBHY

Buzuposanue PIIJ] ni1s ucnosiHeHusi B 04epeTHOM Y4eOHOM roxy

IIpencenatens YMC
2029 T.
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1| 1. Cmoco®HOCTh IPUMEHSTH METOABI AHATIN3A, 3HAHUS 3aKOHOMEPHOCTEH IMOBEAEHHS U YIIPABICHHS CBOMCTBAMHU TOPHBIX

1.2 | mopox 1 COCTOSTHHEM MacCHBa B ITPOIECccax JOOBIYH U MepepabOTKH MOJIE3HBIX HCKOIAEMBIX.

1.3(2. OCYH_ICCTBJ'[HTB TCXHHUYCCKOC PYKOBOACTBO T'OPHBIMU U B3PBIBHBIMU pa6OTaMI/I IIpU MOHCKax, pa3BCAKE U pa3pa60TKe

1.4 MeCTOpO)KZ[CHI/Iﬁ IMOJIC3HBIX UCKOIMA€MBbIX, CTPOUTECIBCTBC MU SKCILTyaTalluX IMMOJA3C€MHBIX 06’B€KTOB, HEIMOCPECACTBEHHO

1.5 YIIpaBJIATh IpoHeCcCaMu Ha MPOMU3BOACTBCHHBIX O6’b€KTaX, B TOM YHMCJIC B YCJIOBUAX ‘lpeSBLI‘IaﬁHLIX CHTyaI.IPIﬁ.

1.6| 3. IlomyueHue mpaBa TEXHUYECKOTO PYKOBOJACTBA B3PBIBHBIMU pabOTaMu MpH TOOBIYE TBEPBIX MOJIE3HBIX HCKOMAEMbIX 1
CTPOUTEIILCTBE MOJ3EMHBIX OOBEKTOB B PA3IIMYHBIX TOPHO-TCOJIOTHYECKHUX YCIOBHSX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: b1.B

2.1| TpeGoBaHus K NpeABAPUTENLHOI MOATOTOBKE 00y4aI0OIIerocs:

2.1.1| B3psIBHOE pa3pylIeHHE TOPHBIX TOPOA

2.1.2 | Pa3py1ueHue ropHbIX IOPOA

2.1.3 | ®usnka ropHBIX OPOJ

2.1.4 | BeneHue B CHHEPIETUKY

2.1.5| I'eonorus

2.1.6 | be3omacHOCTB )KU3HEAEITEIbHOCTH

2.1.7 | IIpou3BoacTBEeHHAs MPAKTHKA MO ITOTYYCHHIO MPO(PECCHOHATIBHBIX YMEHUI U OMBITa PO ECCHOHATBHON IESTENFHOCTH 1

2.2 | JMCUUIUIMHBI U IPAKTUKH, 1JIsl KOTOPBIX OCBOEHHE JAHHOM IMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npejauecTByioLee:

2.2.1| BezomacHOCTb BeieHHS TOPHBIX PabOT U FOPHOCTIACATEIFHOE AETI0

222 HpOCKTHpOBaHI/Ie pa3pa6OTKI/I IMOJIC3HBIX HCKOMMACMbIX HETPAAUITUOHHBIMU criocodamu

2.2.3 | [IpeanumnioMHasi mpakTHKa

2.2.4| TloaroToBKa K 3alUTe W 3alUTa BRITYCKHOI KBaNH(HKAIHOHHOH PabOTHI

2.2.5 | [ToaroToBKa K caave U cava rocyIapCcTBEHHOTO dK3aMeHa

3. KOMIIETEHIIMU OBYYAIOIIETOCS, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUIIINHBI
(MOJLYJIS)

OIIK-8: CriocodeH ocynmiecTBIATh TEXHHYECKOE PYKOBOACTBO TOPHBIMHU H B3PBLIBHBIMH Pa00TaMH NPH MONCKAX, pa3BeaKe 0
pa3paldoTke MeCTOPOKACHHU M0JIe3HbIX HCKONIAeMbIX, CTPOUTE/bCTBE M IKCIIYATALUM N0J3eMHbIX 00bEKTOB,
HENOCPEJACTBEHHO YIPaBJIATh IPOLECCAMH HA NPOU3BOACTBECHHBIX 00bEKTAX, B TOM YHCJe B YCJIOBHAX Ype3BbIYAHBIX
CUTyauMii

3HaTh:

Vposens 1 | [ToHATHS ¥ IPU3HAKY 3HAHWUI COBPEMEHHBIX 3aKOHOB, IPABUII M TPEOOBAHKH K BEJICHHIO TOPHBIX M B3PBIBHBIX
paboT, TEXHOJOTHYECKHX MIPOLIECCOB; COBPEMEHHBIC HHTETPHPOBAHHBIEC TEXHOJIOTHH B YIIPABJICHHH MPOIIECCAMH Ha
MIPOM3BOICTBEHHBIX 00BEKTAX, B TOM YHCIIC B YCIIOBUAX UPE3BBIYANHBIX cUTyanuil. TeopeTHuecKre OCHOBBI U
TEXHOJIOTUIO (HOPMUPOBAHUSI UCTIONH30BATH (PYHKIIUOHAT U HHCTPYMEHTBI PELICHHS THIIOBBIX 33/1a4. OIPEICIISATh
HEOOXOAUMOCTb NPHUBJICYEHHS AOMOJHUTEILHBIX 3HAHUMI 110 TEXHHYECKOMY PYKOBOJICTBY Ha IIPOM3BOJICTBEHHBIX
00BEKTaX

YMmeTh:

VYposens | | PemaTs THITOBEIE yaeOHBIE 3a0a4M C IEMOHCTpaliel 0a30BBIX 3HAHMH TEOPETHIESCKIX M METOOJIOTHIECKIX OCHOB
HCIIONIF30BaHMS 3HAHUH COBPEMEHHBIX 3aKOHOB, IIPABUII M TPEOOBAHUH K BEJJCHUIO TOPHBIX U B3PBIBHBIX padoT,
TEXHOJIOTUYECKUX IIPOLECCOB; COBPEMEHHbIC HHTEIPUPOBAHHBIE TEXHOJIOIUY B YIIPABICHUHU IIPOLIECCAMU Ha
HPOU3BOJICTBEHHBIX 0OBEKTaX, B TOM YHCIIC B YCIOBUSX UPE3BBIYAHBIX CUTyallil. BHIOMpaTh 1 HCTIOIB30BaTh
pelIeHne THITOBEIX 3a1a9 ONPEIesATh HeOOXOIUMOCTh IPUBIICUCHHUS TOTIOTHNTEIBHEIX 3HAHUH 10 TEXHUYECKOMY
PYKOBOJCTBY Ha IIPOU3BOCTBEHHBIX 00BEKTAX.

Baagern:

VYposens | | HaBbikamu paboTsl ¢ yueOHOM uTepaTypoif, OCHOBHOM TEPMUHOJIOTHEH COBPEMEHHBIX 3aKOHOB, IPaBHI U
TpeOOBaHMI K BEICHUIO TOPHBIX U B3PHIBHBIX PA0OT, TEXHOJIOTHYECKUX IIPOLIECCOB; COBPEMEHHBIE
HHTETPUPOBAaHHbIE TEXHOJIOTHH B YIIPABICHHUH IIPOIlECCaMU Ha IIPOM3BOICTBEHHBIX 00BEKTaX, B TOM YHCIIE B
YCIIOBUSIX UpE€3BbIYAMHBIX cuTyaluid. HaBblkaMy UCIIONB30BaHUs PELICHUS TUIIOBBIX 3a/1a4, OLPEEIIATh
HEOOXOAUMOCTb IPUBIICUCHHUS JONOIHUTENbHBIX 3HAHUH 10 TEXHHYECKOMY PYKOBOJCTBY Ha IPOU3BOACTBEHHBIX
00BEKTax.

OIIK-7: Cioco0eH NpuMeHsITh METO/IbI AHAJIN3a, 3HAHUS 3aKOHOMEPHOCTeli NoBeleHHs1, yIPaBJIeHUsI CBOHCTBAMHU FOPHBIX
TOPO/I U COCTOSTHHEM MACCHBA B MpoLeccax J00bIYM H MepepadoTKH M0JIe3HBIX HCKOMAEMBIX, a TAK/KE MPH CTPOUTEIHCTBE U
IKCILTYATAUMH MOA3€MHBIX 00bEKTOB

3HaThb:




VYposens | | [TonsaTus 1 npu3Haky 0a30BBIX 3HAHHN aITOPUTMA U IPABUII MPOBEACHHS aHAIN3a 3aKOHOMEPHOCTEH yIIPaBIeHHs

CBOMCTBAaMHU TFOPHBIX TIOPOJ M COCTOSTHUEM MAacCHBa B Ipolieccax J00bIMM 1 IepepabOTKH IOJIE3HBIX HCKOIAeMBIX, a
TaKXe [IPU CTPOUTENILCTBE U SKCIUTyaTalluy IOJ3EMHBIX COOPYXEHUH. TeopeTnyeckue OCHOBBI U TEXHOJIOTHIO
(hopMUpPOBAHUS UCTIONB30BAThH (PYHKIIMOHAT X HHCTPYMEHTHI PEIICHHS THIIOBBIX 33124 IPU OIICHHBAHUU

3¢ PEKTUBHOCTH TEXHOIOTHYECKOTO Ipolecca, MPUMEHss pacu€Thl B IOBEICHUH U YIPABISHUH CBOIICTBAM HOPOJ U
COCTOSIHHSI MacCHBa B IIpoLiecce JOOBIYN U EPepadOTKH MOJIE3HBIX HCKONIAEMbIX, a TAKXKE IIPH CTPOUTENIBCTBE U
SKCIUlyaTalMy NOJ3EMHBIX COOPYXKEHUI.

YMmeTh:

VYposen

b1 |Pemars TunoBBIe yueOHbIE 3a1aUH ¢ IEMOHCTpAIHeil 6a30BbIX 3HAHHI TEOPETHUECKUX Y METOIOJIOTHYECKIX OCHOB
KCIOJb30BaHNs 3HAaHUK aJI'OPUTMA U IIPABUII IIPOBEACHUS aHAIN3a 3aKOHOMEPHOCTEH yIpaBIIeHUs CBOMCTBAMU
TOPHBIX ITIOPOJ ¥ COCTOSTHUEM MaccCHBa B IpoIieccax JOObIMH U IIepepabOoTKH IOJIE3HBIX HCKOIAEMBIX, a TAKKe MPH
CTPOUTENILCTBE U 3KCILTyaTalUH [TOJ3EMHBIX COOPYKEHUH.

Br1Oupats 1 HCTIONB30BATh PELICHUE THIIOBBIX 331a4 P OLEHUBAHUHU () (EKTHBHOCTU TEXHOJIOTHIECKOTO
mpoliecca, IPUMEHs pacyEThl B IOBEACHUU U YIPABICHUU CBOXCTBaMH TOPHBIX MOPOJ M COCTOSIHUS MacCHBa B
nporecce 100bIYH 1 IepepabOTKH ITOJIE3HBIX HCKOIIAEMBIX, a TAK)XKE IIPU CTPOUTEIBCTBE U SKCITyaTal[un
NIOJI3¢MHBIX COOPYXKEHUN

Baanernb:

VYposens 1 | HaBbikamu paboTsI ¢ y4eOHOH TUTEPATypOH, OCHOBHOW TEPMUHOJIOTHEH 3HAHUH aJITOPUTMA U IIPaBHI TPOBEICHI

aHaJIM3a 3aKOHOMEPHOCTEH! yIpaBIeHHUs CBOMCTBAMH TOPHBIX IIOPOJI M COCTOSIHUEM MACCHBa B IpoLeccax JOOBITH U
nepepabOTKHU MOJIE3HBIX UCKOMAEMBIX, TAKKE MPH CTPOUTENBCTBE M AKCILTyaTallul MOA3EMHBIX COOPYKEHUIH.
HappIkamMu BCTIONB30BaHUS PEIICHNS TUIIOBBIX 3a/1a4 IIPH OLCHUBAHUH Y(PPEKTHBHOCTH TEXHOJIOTHIECKOTO
rpouecca, IPUMEH:s pacuéThl B IOBEJCHUU U YIIPABJICHUH CBOMCTBAMU TOPHBIX IIOPOJ U COCTOSIHUS MacCUBa B
mporecce 004U U IepepaboTKH MONE3HBIX HCKOMAeMBbIX, a TAKXKe IIPH CTPOUTENBCTBE U IKCILTyaTallul
MOJ3EMHBIX COOPYKEHUIA.

B pe3yabTaTte 0CBOCHUA TUCHUIIJINHBI oﬁyqamnmﬁm JOJIZKEH
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3HaTh:

3.1.1

0a30BbIe 3HAHWS AJITOPUTMA ¥ TIPABHJI IIPOBECHIUS aHAIN3a 3aKOHOMEPHOCTEH YIIPaBIIeHNS CBOHCTBAMH TOPHBIX IOPOJ U
COCTOSTHHEM MacCHBa B IIPOIIECCaX JOOBIUH U epepabOTKU IMOJIE3HBIX UCKOMAEMBIX, a TAKXKE IIPU CTPOUTEIHCTBE U
9KCIUTyaTalMK OA3EMHBIX COOPYKEHHH;

3.1.2

TpeOGoBaHUs K EPCOHATY I pyKOBOJICTBA M POU3BOJICTBA B3PHIBHBIX PaboT;

3.1.3

TpeOOoBaHUS U COZEpKAHIE IIPOSKTHON JOKYMEHTAIIUH IPH BEITOTHEHUHU B3PBIBHBIX paOOT MPH OTKPHITON U MOA3EMHOM
pa3pabOTKe MECTOPOXKIECHUI;

MOPSAOK XPaHEHUsI B3pBIBYATHIX MAaTEPUANIOB Ha CKJIaZiax U MecTax MPUMEHEHNs, IPaBujia yueTa, IepeBO3KU U
yHU4TOXKEHUA BM,;

3.1.5

ImpaBujia 0e30IacHOro o6pau_(eHw1 W IMOATOTOBKH B3PbIBUATBIX MaTEPHUAJIOB IIPU PA3JINIHBIX crocobax B3pbBIBAHUA,

3.1.6

COBpPEMCHHBIC CII0COOBI TIOATOTOBKH U MPUTOTOBJICHUSA CMECEBBIX BBc¢c 3aJaHHBIMHA CBOﬁCTBaMH;

3.1.7

o0mue MPUHIUIIBI PAcUETa MIMYPOBHIX, CKBAXKUHHBIX U KAMEPHBIX 3apsJIOB;

3.1.8

TEXHHUKY W TEXHOJIOTHIO 0€30I1aCHOTO BEICHNS B3PHIBHEIX PadOT B TOPHOJOOBIBAIONIEH IIPOMBIIIIIEHHOCTH;

3.1.9

CpeAcTBa MEXaHM3AaUH B3PEIBHBEIX pa0oT Ha ckiagax BM, npu noaroroske BB, 3apsbkanun u 3a0otike;

3.1.10

METO/Ibl PETYIUPOBAHHS CTEIICHHU APOOIICHHUS TOPHBIX TOPOJI, 00ECIeUNBAIOIINE HANOOIBIIYIO 3P()EKTUBHOCTD B3PHIBHBIX
pabor;

3.1.11

OPAAOK OXpaHbl OITaCHOM 30HBbI, CUTHAJIN3alUI0 IIPU B3PBIBHBIX pa60TaX.

3.2

Ymers:

3.2.1

IpuoOpeTaTh U JEMOHCTPHPOBATh COBPEMEHHBIE 3aKOHBI, IPaBHiIa U TPEOOBAHUS K BEICHUIO TOPHBIX U B3PBIBHBIX padoT,
TEXHOJIOTHYECKHX IIPOLECCOB;
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0CBanBaTb COBPEMEHHbBIC UHTCTPUPOBAHHBIC TEXHOJIOTUH B YIIPABJICHUU MPOLICCCaAMU Ha IMTPONU3BOJACTBEHHBIX 06]>CKT8.X, B
TOM YHCJIC B YCIOBHUAX LIpC3BI>I“IEII‘/'IHI>IX CHTyaHHﬁ;

323

paSpaﬁaTbIBaTb, COIIaCOBBIBATDH U YTBEPKAATh TCXHUYCCKUEC, MECTOANYCCKUC U UHBIC JOKYMCHTBI, PCTIIaMCHTHPYIOIIUC
TIOPSAIOK BBITIOJTHCHUSA B3PBIBHBIX pa60T;

324

CJICIIUTB 32 BHITIOJIHEHHEM TPEOOBaHMH TEXHUYECKOH IOKYMEHTAIIUN Ha POU3BOJICTBO B3PHIBHBIX PadoT, NEHCTBYIOMNX
HOpM, [IPaBUII U CTaHAAPTOB;

3.2.5

OpraHu30BbIBATH pa60Ty B COOTBCTCTBHUU C Tpe6OBaHI/I$IMI/I npaBuJl 6C3OHaCHOCTI/I;

3.2.6

00OCHOBBIBATh BHIOOP pallMOHAIIBHEIX MTAPaMETPOB OYPOB3PBIBHBIX PaboT,

3.2.7

000CHOBEIBAaTh BLIGOp BM, CpC€ACTB U TEXHOJIOTH ITPUTOTOBJICHHUS BB ne MecTax ux HCII0JIb30BaHMA;

3.2.8

000CHOBaHHO BBIOUPATh TEXHOJIOTUIO IPOU3BOACTBA B3PHIBHBIX PA0OT Ha TOPHBIX U MPOMBIIUIEHHBIX 00BEKTaX,

329

obecrnieunBaroe TpedyemMoe KauyecTBO, BRICOKHE TEXHUKO-DKOHOMUYECKHE TIOKa3aTeNl U 0€30IIaCHOCTh B3PBIBHBIX
pabor;




3.2.10| paccunTHIBATH MapaMETPhI B3PBIBHON OTOOHKH MITypPOBBIMH, CKBaXXHHHBIMI M KAMEPHBIMU 3apsIaMu;
3.2.11 | oCymIeCTBIATH SKCIIEPTH3Y MIPOCKTHBIX PEIICHNH IIPpH T0OBIYE MOJIE3HBIX HCKOIAEMBIX;
3.2.12 | BBINONHATH TEXHUYECKUE YEPTEXKU C HaHEceHUueM napameTpos bBP;
3.2.13 | BeIIONHATH pacu€Thl napameTpoB bBP;
3.2.14 | ucnonb30BaTh METOAMUYECKOE OOecTIeueHHe [Tl pacuéra u BpIOOpa mapameTpoB bBP;
3.2.15| ucnoap30BaTh HOPMATHUBHYIO TOKYMEHTAIUIO IO IPOMBIIIIEHHON 06€30MacHOCTH Ipu poekTupoBanuu bBP;
3.2.16| BBIOHpATH CIOCOOBI U CPEACTBA MEXaHU3AIUU B3PBIBHBIX padoT;
3.2.17| paccuuThIBaTh OE30MACHBIE PACCTOSHUS M 00ECIICUNBATEH OE30IIaCHOCTh IIEPCOHAIA IIPH IPOU3BOICTBE B3PBIBHBIX padoT.
3.2.18 | oCymIeCTBIATh TEXHUIECKOE PYKOBOICTBO B3PHIBHBIMHU paboTaMu.
3.3| Biaagers:
3.3.1| HaBbIKaMH PabOTHI C Y4eOHOH TUTEPaTypOi, OCHOBHON TEPMUHOJIOTUEH COBPEMEHHBIX 3aKOHOB, PaBHUJI U TPEOOBAHUN K
BEJICHUIO TOPHBIX Y B3PBIBHBIX PabOT, TEXHOIOTUYECKUX ITPOLIECCOB;
3.3.2 | HaBBIKAMU UCTIONIL30BAHMS PEILICHUS TUTOBBIX 33Ja4 ONpPeaeNsTh HE0OOX0IUMOCTh IIPUBJIEUEHHS JOTOJHUTEIbHBIX 3HAaHUI
IO TEXHUIECKOMY PYKOBOJICTBY Ha ITPOM3BOJICTBEHHBIX 00BEKTAX;
3.3.3 | meTogamu pacyéra MITypOBBIX, CKBXKUHHBIX M KAMEPHBIX 3aps/I0B;
3.3.4| ocHOBaMH TEXHUYECKOIO PyKOBOJICTBA B3PHIBHBIMU paboTamy;
3.3.5| HaBbIKaM#u 00OCHOBAHUS U BHIOOPA TEXHOJIOTUH KOPOTKO3aMEAJICHHOTO B3PhIBAHUS;
3.3.6 | mpuHIUIaMu BEIOOpA 3(h(EKTUBHBIX COBPEMEHHBIX CHCTEM MWHHUIINHPOBAHNS,;
3.3.7 | npuHIMIaMHI KOHTPOJIS COOTBETCTBHS IIPOEKTOB TEXHNYECKUM YCIOBHSIM, HOPMAaTHBHBIM JOKyMEHTaM B 00JIaCTH
B3PBIBHOTO JIETIa;
3.3.8 | nEpOpMATOHHBIMI TEXHOIOTHAMH IJIS BEIOOPA ONTUMAJIBHBIX TEXHOJIOTHIECKHX, IKCIITYaTallNOHHBIX, SKOHOMHUECKHIX
1 6e30macHbIX apaMeTPOB BeieHUs] OyPOB3PHIBHBIX PabOT;
3.3.9 | mayuHOI1, TOPHOI U CTPOUTENBHOIT TEPMHUHOIOTHEH.
4. CTPYKTYPA U COAEP)KAHUE JUCLHUIIINHBI (MOAYJIS)
Kon HaumeHoBanue pa3neJioB u Cemectp | Yacos | Komneren- | Jluteparypa | Unre | Ilp. IIpumeuyanue
3aHATUSA TeM /BMJ 3aHATHS/ / Kypc 107071 paKT. | MOAT.
Paznen 1. O0mme Bonpocsl
0e30MaCHOCTH NPH BeJeHAU
B3PbIBHbIX padoT. TexHoorun
U 0€30MaCHOCTh B3PbIBAHHSA
1.1 OpraHu3anuoHHbBIE U 9 2 OIIK-8 JI1.7 J11.9 2 Paccmorpenue
TEeXHUYECKUE OIIK-7 24 26 3aKOHOB
BOTIPOCHI OE30MACHOCTH TIPH Keipreizckoii
oOpareHnu Pecmry6umiku o
C B3pBIBMaTepHATaMHU MIPUOOPETEHHIO
(BM) /JTex/ , XpaHEHHIO,
MIPUMEHEHHUIO U
HepeBoO3Ke
B3pbIBMaTepHal
OB
1.2 TpeboBaHMS K JOKYMEHTAIINN Ha 9 2 OIIK-8 JI1.4 JI1.5 Paccmotpenue
TIPOU3BOCTBO B3PBIBHBIX OIIK-7 JI1.6J12.2 cocTaBa
pa6or /ITp/ J12.3 IIpaBun
34 37 6e30macHOCTH
IIPU BEJCHUH
B3PBIBHBIX
pabdot
1.3 CoBpeMEeHHBIE TPOMBIIIIICHHBIE 9 2 OIIK-8 JIT.1JI1.3
B3pbIBYATHIEC BEIIECTBA. OIIK-7 JI1.8J12.2
Knaccuduxarus, J12.6
cpoiictBa /Cp/ 21598




1.4 TpeboBaHuA K yCIOBUSIM OIIK-8 J1.7 YcerpolicTBo
XpaHCHUS U OIIK-7 JI1.8J12.5 ckiiagoB BM
niepeBo3ku BM /Jlex/ 37 38 PasIIYHOTO

THUTA.
Ob6cyxaenne
0COOCHHOCTEH
XpaHEeHHs U
nepeBo3ku BM
Ha
TOPHOIOOBIBAIO
mx
MPEAPUATHIX
Keipreizcrana

1.5 TpeboBaHwst 6€30MaCHOCTH K OIIK-8 JI1.1J12.1
YCTPOICTBY OIIK-7 €]

MIyHKTOB M3TOTOBJICHHUS U
MTOJITOTOBKH
BB /Cp/

1.6 Onpenenenne 6e30MacHBIX OIIK-8 JI1.1J12.3 Ananu3
paccrosiHui OIIK-7 26 (hakTOpOB,
pu xpaHeHun BM u BeneHnn BJIMSIONINX HA
B3PBIBHBIX BEJTHYNHY
pabort /JIex/ OTIACHBIX 30H

IpH B3pHIBAX.
OO6cyxeHne
poOIIEMEI ¢
TePEeKPECTHBIM
OIIPOCOM
CTYZICHTOB

1.7 Onpenenenne 6e30MacHbIX OIIK-8 JI1.7 Pacuer
paccTosHUl OIIK-7 JI1.11J12.3 6e30macHbIX
npu xpanenu BM u Begenuun paccrosiHul
B3PBIBHBIX JUTST 33 JaHHBIX
pabort /TIp/ YCIIOBHH.

Brinonnenune
pacyeTHBIX
3a7aHui
MOATPYIIIaMHU
CTYZICHTOB,
o0CyxIeHHe
PE3YIBTATOB H
pooIIeM MpH
penIeHnn
3agad. OOMeH
MHEHHSMHU.

1.8 OnpepeneHre ONacHbIX 30H 1O OIIK-8 JI1.10J12.3
BO3JICHCTBHIO B3phIBA BOIU3HU OIIK-7 J12.5
OXpaHseMbIX coopyxkeruid /Cp/

1.9 TexHomorus 1 6€30MaCHOCTH OIIK-8 JI1.1 CpaBHeHHe
OTHEBOI'0, AIEKTPOOTHEBOTO OIIK-7 JI1.2J12.2 TIPUBEACHHBIX
B3PBIBAHU U B3PHIBAHUS C 2.3 BUJIOB

HOMOILBIO JETOHUPYIOLIETO
mHypa /Jlex/

B3PBIBAHHS C
TOYKH 3PEHUS
TEXHOJIOTHYHOC
TH H
0e301acHOCTH.
IlepcniexkTuBsbI
MPUMCHCHUSI.
CocraBienue
TIepeYHS
npobnem u
Croco00B UX
perIeHust
(moxrpymms!
CTYJICHTOB)




1.10

Omnpenenenue mapaMeTpoB U
MOHTaX

B3PBIBHOM CETH C IPUMCHEHHEM
JIEKTPOJETOHATOPOB H
JIeTOHHpYIolero muypa.. /IIp/

OIIK-8
OIIK-7

J1.1
J1.11J12.3
JI2.5

Onpenenenue
MIPOBOJUMOCTH
AJIEKTPOICTOHA

TOpOB (Ha
MYJISDKaX),
pacuer
AJIEKTPOB3PHIBH
bIX ceTeil.
MoHnTax
B3pPBIBHOM CETH
c
IPUMEHEHUEM
JETOHUPYIOLLET
0 IIHypa
9JIEKTPOAETOHA
TOPOB (Ha
MakeTax).
Pewenue 3anau
0 TeEMe,
COIIOCTaBJICHUE
pe3yIbTaToB,

MOJTYYEeHHBIX
MOJATPYyNIaMu

CTYJICHTOB.

TexHoOrMsI B3pBIBAHUS C
HIOMOLIBIO

CHCTEM
HEIIEKTPHISCKOTO
nHAIUApOoBaHus /JIek/

OIIK-8
OIIK-7

JI1.1J11.2
21095

OCHOBBI
TEXHOJIOTUU
B3pbIBaHUS C

MIOMOILbIO
BOJIHOBOJIHBIX
CHCTEM
(CHB) n
CHUCTEM C
MPUMEHEHUEM
9IEKTPOHHBIX
JIETOHATOPOB.
JlocTonHacTBa u
HEIO0CTaTKH.
IIpousBoacTeo
CHCTEM
HERJICKTPUYECK
oro
MHUIIMAPOBAHH
B
Keipreiscrase.

Orpoc
CTYZAECHTOB B

mpouecce

JIEKITUH

(TepMUHOIIOTHS
, OCHOBHBIE
TIPUEMBI
MOHTaXa
B3PBIBHBIX
ceTel,
TIPUYUHBI
[IPEUMYLIECTB
U HEJJOCTaTKOB
Pa3IUYHBIX
cHCTEM
VHUIIMAPOBAHH

s).




1.12

Cocrasnenne cxem K3B ¢
MIPUMEHEHHEM CHUCTEMBI
naurmurpoBanus CUHB /TIp/

OIIK-8
OIIK-7

J1.1
J1.11J12.2
JI2.5
01055

Wzyuenue
WHCTPYKIUN
Pa3IHYHBIX
MIPOU3BOJUTENE
i o
MIPUMEHEHUIO
CHUCTEMBI
CHUHB.
CocragieHue
cXeMm
B3pBIBaHHSA.

1.13

Texnonmorust u 6€30MaCHOCTb
B3PBIBaHUS C IPUMCHEHUEM
AIIEKTPOHHBIX IETOHATOPOB /JIeK/

OIIK-8
OIIK-7

J1.7

Wzyuenue
HUHCTPYKLUHUN U
OITBITHBIX
MaTepuaoB
Pa3IUYHBIX
NpEeaNpUATUI
o
IIPUMEHECHHUIO
CUCTEMBI
MHULIMAPOBaHU
ac
MPUMEHEHUEM
3JIEKTPOHHBIX
JIETOHATOPOB.
CocraBnenue
cxeM
B3pbIBaHUS.

Bri6op mapameTpoB
[IPOMEKYTOYHOTO

JICTOHATOPA JUISl HHULIUUPOBAHHUS
MaJIo9yBCTBUTENBHBIX BB /Cp/

OIIK-8
OIIK-7

JI1.1J11.2
J1.11J12.2
J12.3

Pazpnen 2. TexHoJiorus u
0e30MaCHOCTh B3PBIBHBIX
padoT Ha 1HeBHOI
MOBEPXHOCTH

2.1

O6ocHOBaHHE 1 BEIOOP
nmapametpoB BBP npu orpabotke
MECTOPOXKIECHUHN OTKPBITHIM
criocodom. /JIex/

OIIK-8
OIIK-7

J1.1
JI1.2J12.3
J12.5
9105

Amnanus
(haxTOpOB,
BJIMSIONINX HA
BBIOOD
ImapaMeTpoB
BBP B xapsepe.
®poHTaIBHBII
orpoc
CTYZEHTOB IO
OCHOBHBIM
HOJNOKEHHAM
B3pBIBHOU
0TOO0¥KH C
IpUMEHEHUEM
CKBa)KUHHBIX
3apsAmIoB




2.2

Br160op 1 pacdeTr napamMeTpoB
MaccOoBOTO B3pbIBa B
kapwepe. /TIp/

OIIK-8
OIIK-7

J1.2J11.3
J1.11J12.3
JI2.5

Pacuer
apaMeTpoB
BBP npu
B3pBIBAaHHUU B
yeryne (s
3a7]aHHBIX
YCIIOBHIA).
CryneHTs
pazouBaroTcs
Ha JIBe-TPH
TIOJITPYTIIIBL,
BBITOJTHSS
pacueTsl 1o
CBOEMY
BapHaHTYy.
Pacuetst
COIIPOBOKAAIOT
cst
COCTaBJIEHUEM
CXeM
PacIoJIOKEHUS
3apsn0B BB, ux
KOHCTPYKLHUH,
cxemsl K3B.
3aBepiuaercs
3aHATHE
COIIOCTaBJICHUE
M TIOJTyYEHHBIX
pe3ynabpTaToB,
UX aHAJIU30M U
BBIBOIAMH.

23

Cnoco0bI MHTEHCH(DUKAITIH
Iporecca pa3pyieHHs TOPHBIX
TIOPOJ] PA3INYHOM
TPEIIMHOBATOCTH CKBKHHHBIMH
3apsinamu /Cp/

OIIK-8
OIIK-7

JI1.2J11.3
J1.11J12.3
J12.5




24

Texuoiorus 1 6€30IaCHOCTh
PYYIHOTO ¥ MEXaHHU3HUPOBAHHOTO
3apsKAHMSI B3PBIBHBIX
BEIpaboTOK /JIex/

OIIK-8
OIIK-7

J1.1
JI1.2J12.3
JI2.5
2132

Ananu3
(hakTopos,
BIIMSIIOLIMX Ha
HEKa4eCTBECHHO
€ B3pbIBaHUE U
BO3HUKHOBEHHE
OTKa30B.
Paccmorpenue
MEpONPUITHI
10 CHIKEHHIO
HAKOTIJICHUS
JJIEKTPUYECTBA
pu
IIHEBMO3apsKa
Huu. Onpoc
CTYECHTOB B
polecce
JIEKITUH,
KOHKPETU3UPYS
IIOHUMaHNe
MU
6e30macHbIX
MIPUEMOB
3apsKaHUs
BBIPaOOTOK.
PaccmoTpenue
MEpONPUITHI
10 CHIKEHHIO
HAKOTIJICHUS
3JIEKTpUYECTBA
pH
MTHEBMO3apsKa
HUMU.

2.5

Ortkasbl U NPEeK/ICBPEMEHHbIE
B3pbIBEL. [Ipraussr. /T1p/

OIIK-8
OIIK-7

J1.1
JI1.11J12.3
JI2.5

CocragieHue
MEpPONPUATUI
o
MIPeIOTBpALIEeH
HIO OTKa30B U
MpeXIeBpeMeEH
HBIX B3PHIBOB
Ha OTKPBITHIX
paboTax.
IToaroroska
Ka)KIou
MOATPYIIION
MPE3CeHTAIHN
o
JIUTEPaTypHBIM
HCTOYHUKAM O
3apEeTHCTPUPOB
aHHBIX CITy4asx
IIpeXIeBpEMEH
HBIX B3PHIBOB
Ha
MPEINpUATHAX.

2.6

KonrypHoe B3pbiBaHUe Ha
CTPOHUTCIIbHBIX 06LeKTaX uB
kapwepe. /Cp/

OIIK-8
OIIK-7

JI1.1J11.2
JI1.11J12.4

2.7

Ilopsnox npoBeaeHHU MaCCOBOIO
B3phIBa /JIek/

OIIK-8
OIIK-7

JI1.1J12.3
JI2.5
96

PaccmoTpenue
cocraBa
IPOEKTa

MaccoOBOIO
B3pbIBa




2.8

OpraHu3anvoHHbIE
MEpOIPUATHS TIPH
TTOJITOTOBKE U ITPOBEICHUH
MaccoBOTO

B3phIBa /I1p/

OIIK-8
OIIK-7

JI1.1J12.3
JI2.5

CocraBieHue
CTYJICHTaMH
pacropsika
MIPOBEICHUS

MacCcOBOIO
B3pbIBa.
I'pynna

JIEJIUTCS Ha JBE
-TPH TPYIIIEI,
CTYJICHTBI
oIPOOHO
OIIMCHLIBAIOT BCE
OpraHHU3aIHOHH
BIE U
TEXHUYECKHUE
MEPOIPHUATHS
1o

OpraHM3alu’

B3phIBa. B

KOHIIE
TIPOBOJTUTCS

CpaBHEHHE

Pe3yNbTaTOB,

OTIpeNIeNISAeTCS

MOJITPYTINA,
KOTOpast

HanboJree
ITOJTHO

CIPaBUIIACh C

3aJaye.

2.9

Cxewmbl K3B, npumensiemsbie B
Kapbepax pyIHBIX
MecTopoxaenuit /Cp/

OIIK-8
OIIK-7

J1.2 J11.11

Pa3nen 3. TexuoJiorusi u
0e30MACHOCTh B3PBIBHBIX
padoT Npu NoA3eMHOM
0TpadoTKe MeCTOPOXKIACHU

3.1

OcobenHocty 6€301MacHoOro
BEJICHHS B3PBIBHBIX pabOT IpH
MOJI3EMHOM pa3paboTKe PYIHBIX
MecTopoxaeHui /JIex/

OIIK-8
OIIK-7

J1.1J11.2
J1.11J12.3
JI2.5

O6cyxaenne
0€e30MacHOCTH
B3PBIBHBIX
pabot Ha
TOPHBIX
MPEINPUITHIX
KP u PO




32

Iopsimok mpoBeeHHs: MacCOBOTO
B3pbIBa B I1OJ3EMHBIX
yeroBusax /I1p/

OIIK-8
OIIK-7

J1.1J11.2
J1.11J12.3
JI2.5

O3HaKoMJIEHHE
c
JIOKYMCHTAITHE
¥ Ha
MPOBEACHHE
MacCcOBOIO
B3pbIBa.
CocraBieHue
CTYJCHTaMH
pacropsiaka
MIPOBEICHUS
MacCcOBOIO
B3pHIBa B
IOI3EMHBIX
YCTIOBUSX.
CryneHTsl
JIEIATCS Ha JBE
-TpH TPYIIIIBI,
noJIpoOHO
OITMCHIBAIOT BCE
OpraHHU3aIiOHH
ble U
TEXHUYECKHE
MEPOTIPUATHS
o
OpraHU3aLUH
B3pbIBa. B
KOHIIE
OTMEYAIOTCs
OTJIMYUTEIBHBI
€ 0COOEHHOCTH
BEIEHUSI
MacCcOBOIO
B3pbIBa Ha
ITOA3EMHOM
PYAHUKE B
OTJINYHE OT
Kapbepa.

33

IMopsmok poBeIeHNsT MacCOBBIX
B3pPBIBOB
0 CTeIManbHbIM TpoekTaM /Cp/

OIIK-8
OIIK-7

34

Be3omnacHOCTh ANEKTPHYECKOTO
B3pBIBaHUSI IIPH HATUIAN

Oy K TatoInX

TOKOB /JIex/

OIIK-8
OIIK-7

J1.1
JI1.11J12.3
J12.5

Kpurepuu
0e30macHOCTH
JJIEKTPUYESCKOT
0 B3pbIBaHHS
IIPU HATUIUT
OJTY>KTArOIIHIX
TOKOB

3.5

[MpesxieBpeMeHHbIE B3PbIBBI,
OTKAa3bl

3apsIOB B MOA3EMHBIX YCIOBHSIX,
METO/IbI MX MPEAOTBPALICHHUS U
mukBuaanuu /TIp/

OIIK-8
OIIK-7

J1.1
JI1.2J12.5

CocraBiieHue
MOATPYIIaMH
CTY/ICHTOB
TepeYHs
MPUYIHH
OTKAa30B H
MIpeXIeBPEMEH
HBIX B3PBIBOB,
noapoOHoOe
00BsICHEHUE
CYIIHOCTH
MIPHYHH.

3.6

BesomacHOCTh B3pBIBHBIX Pa0dOT
npu

COBMECTHOH pa3paboTke
MECTOPOXKICHUHI

OTKPBITHIM U [TOJI3¢MHBIM
cniocobamu /Cp/

OIIK-8
OIIK-7

JI1.1J11.2
JI1.11




3.7 BesomacHOCTB B3pBIBHBIX PaboOT 9 2 OIIK-8 J1.1 Paccmorpenue
B OIIK-7 JI1.2J12.3 ocobeHHocTe
IIaxTaX, ONacCHBIX IO Ta3zy 1 JI2.5 BEICHUS
msUTH. /Jlex/ B3PBIBHBIX

pabot B
IIaxrax,
OTIACHBIX IO
rasy W MbUIH.
O6cyxnenne
MaTepHalioB,
TOJITOTOBJICHH
BIX
TIOATPYIITaMH
CTYICHTOB 1O
KOHKPETHBIM
cIry4dasiMm
B3pBIBa METAHO
-BO3IYIIHOM
CMECH B ILIaXTe.

3.8 IIpuHIMIBI COCTABICHUS 9 2 OIIK-8 JIT.1 Amnanu3
NIpeoXpaHuTeNnbHbIX BB 11t OIIK-7 JI1.3J12.3 (haxTOpOB,
Ppa3IMYHBIX JI2.5 OIIPEACIIAIOIMNX
CTEICHEl OMAaCHOCTH BBIPAOOTOK CTCIICHb
II0 Tazy OITACHOCTH
n isua /T1p/ BBIPaOOTOK TI0

rasy W MBUIH.
Ob6cyxneHue
TIPHUHITUIIOB
COCTaBJICHUS
MPEAOXPaHHUTEI
bpHBEIX BB

3.9 TexHoMOTHS COTPSICATENLHOTO 9 2 OIIK-8 JI1.1 CocraBneHue
B3PBIBaHMS IIPH NIPOXOJKE OIIK-7 JI1.11J12.3 IIOpAIKa
BeIpaboTok /TIp/ J12.5 IIPOBEIEHUS

COTpsCATENIEHO
TO B3pBIBAHUSL.
Amnanuz
(hakTopoB,
o0ecIieunBarony
ux
6€3011acCHOCTB
B3PBIBHBIX
pabot B
Hraxrax,
OMACHBIX IO
BBIOpOCaM
TOPHOM Macchl.

3.10 OCOOCHHOCTH COTPSCATEITHHOTO 9 2 OIIK-8 JI1.1
B3pbIBaHUS B cTBONAX /Cp/ OIIK-7

3.11 CocraBieHue TUIIOBOTO MPOEKTa 9 36 OIIK-8 JI.1J11.2
BeZICHHS OYpPOB3PHIBHBIX PadoT B OIIK-7 J1.11J12.3
kapwepe /Cp/ 21033

3.12 KonTaktHas pabota B epron 9 3
TEOPETUIECKOTO

obyuenus /KpTO/
3.13 /KpOx/ 9 0,3
3.14 /DKk3amen/ 9 35,7

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. KoHTpoJIbHBIC BONIPOCHI M 3a1aHUSA

Bomnpock! k sk3ameny (9 cemectp)




Bomnpocs! i npoBepku ypoBHs o0ydenHoctu 3HATh:

1. Tpe©oBaHus, NPeABIBISIEMbIE K IEPCOHAITY JUISl BEIICHUS B3PBIBHBIX PadoT.

2. KBanmgukamoHHbeIe TpeOOBaHNS, IPEIBIBIIEMBIE K TPO(GECCHN B3PHIBHUKA.

3. TpeGoBaHwMs, IPEABSIBISEMBIC K JIHIAaM, OCYIIECTBISIONIM PYKOBOACTBO B3PBIBHEIMH paboTaMH.

4. Kak pazgensrorcst XpaHWInIIa ckinagoB BM 0oTHOCHTENBEHO 3¢MHO MOBEPXHOCTHU?

5. XapakTepuctuka ckiiagoB BM no HazHaueHUIO.

6. TpeboBanms O€30MaCHOCTH NpH XpaHeHHH BM B Hay4dHO-HCCIIEI0BATEIECKIX HHCTUTYTAX, 1a00paTOPHAX M yIeOHBIX
3aBEJCHUSIX.

7. IlpaBuia nepeBo3ku BM Ha AHEBHOI MOBEPXHOCTH.

8. Ycmous nepeBo3ku BM B o3eMHBIX BEIpaOOTKaX.

9. IopsA oK MoJavy CUTHAJIOB IIPH MPOU3BOJCTBE MAaCCOBBIX B3PHIBOB.

10. OnacHble 30HBI: ONpeAeseHre, TOPSAOK YCTAHOBIICHHS.

11. OcoOeHHOCTH yCTaHOBIICHUSI ONIACHOM 30HBI B YTOJIbHBIX M CIAHIEBBIX [IAXTaX.

12. Iopsnok pa3pabOTKH MPOESKTHOH TOKyMEHTAIlMH Ha OypOB3PHIBHEIC PAaOOTEHIL.

13. CocTaB IpOEKTHON HOKYMEHTAILIMH Ha IPOBEACHUE MACCOBBIX B3PBHIBOB B Kapbepe.

14. OcobGeHHOCTH BeICHHSI B3PBIBHBIX Pa0OT B MOA3EMHBIX YCIOBHUSX.

15. CocTaB THIIOBOTO MPOEKTA MIPOBEACHHS MOA3EMHBIX MACCOBBIX B3PHIBOB.

16. CocTaB TEXHMUYECKOIO pacyeTa IOA3EMHOIO MacCOBOIO B3phIBA.

17. IloaroToBKa B3phIBYATHIX BELIECTB MIPU B3PHIBAHUH B ITOJ3EMHBIX YCIOBUAX U HA OTKPBITOM MOBEPXHOCTH.
18. IToarotoBKa CpeCTB 3AEKTPUYECKOTO B3PhIBAHMSI.

19. be3onacHOCTh painOB3pPhIBAHUSL.

20. ITopsanok MapKUPOBKH JIEKTPOAETOHATOPOB.

21. bezonacHble IpreMbl MEXaHN3UPOBAHHOTO 3apsDKAaHMS LIITyPOB, CKBaXKHH, Kamep (0OLHe BOIIPOCH).
22. Tpe©oBaHus 6€30IIaCHOCTH NP PYIHOM M MEXaHM3HPOBAHHOM 3apsHKaHUH IIYPOB.

23. TpeboBaHus 6€30IIaCHOCTH IPH PYIHOM W MEXAHH3UPOBAHHOM 3apSKAHUH CKBAYKHH.

24. MeToabl ¥ CpeACTBa CHUKEHHS DIIEKTPU3AIUU NP THEBMO3apsKaHHUH.

25. bezomnacHocTh B3pBIBaHUS HErabapuTa.

26. OTKa3bl MX IPUIUHBI, MEPHI IPEIYIPEIKACHI, TTOPSTOK TUKBHUAAIIHH.

27. be30nacHOCTb 3IEKTPUIECKOTO B3PhIBAHHS B ITO3EMHBIX YCIOBHSAX P HATHYHH OTy>KIAONIIX TOKOB.
28. IIpexxneBpeMEHHBIC B3PBIBBI, OTKA3bl 3aPSI0B, METOJIbI MX IIPEAOTBPALCHHS 1 JIMKBUAALIMHI PH OA3EMHOI pa3paboTke
PYAHBIX MECTOPOKACHHH.

29. IlpenoTBpaleHue Bolropanuss BB B yroiabHbIX IaxTax U IaXTaX, ONACHBIX 110 ra3y U IbUIN.

30. Haznauenue u BHIBI COTPACATENHEHOTO B3PHIBAHUS.

Bompocs! st poBepku ypoBHs ooyueHHoctr YMETD, BJIAIETD

. BeIOpath 1uaMeTp CKBaXXKMHHOTO 3apsa B 3aBUCHMOCTH OT 331aHHBIX YCIOBHH.

. BeIOpath B3pBIBUATOE BEIIECTBO U €0 YACIBHBIN PacXo. JUI IOPOJ C 3aJaHHBIMH XapaKTePUCTUKAMHU.

. Beiopats cxemy K3B a1t 0TOOMKH KPYITHOOIOYHBIX TTOPOJI.

. I306pasuts cxemy K3B 1mpy mopsgHOM B3pEIBaHUHM IIPH SIEKTPUIECKOM CIIOCO0E B3PHIBAHMIL.

. 306pasuts cxemy K3B npu auaronanbHoM B3pbiBaHHM ¢ Tomotbio CUHB.

. Beiopate cxemy K3B nipu peIxiieHUH OO/ B TPUKOHTYPHOH 30HE.

. [IpuBecTr cxemMy KOHCTPYKIIMH CKBaKMHHOTO 3apsiia npu ucnoiszoBanuu CITHB.

. IIpuBecTH cXeMy KOHCTPYKLMH CKBa>KMHHOIO 3apsi/ia IPH UCIIOIb30BaHUU 3JIEKTPOHHBIX I€TOHATOPOB.

. IIpuBecTH cxeMy KOHCTPYKIMH IIITypOBOTO 3apsiAa Npu NpsMOM U 00paTHOM MHULMUPOBAHUY.

10. CocraBuTh pacnopsiioK NpOBEJEHUSI MacCCOBOIO B3phIBa B Kapbepe.

11. CoctaBUTh pacnops10K NPOBEACHUS MaCCOBOTO B3pPhIBa B ITOA3EMHBIX YCIOBHIX.

12. [IpuBecTH MOPSAOK pacueTa 3apsiIoB MEPBOTO psifia MPU B3PbIBAHUHU B Kapbepe.

13. Onpenenuts paguyc OMacHOH 30HBI [0 PA3JIETy KYCKOB MOPObI IPH 33JJaHHBIX YCIOBUSAX B3pbIBAHUSL.

14. Onpenenuts pamiyc OacHON 30HBI IT0 CEHCMHYIECKOMY BO3IEHCTBIIO Ha OOPT Kapbepa JUId 3alaHHBIX YCIOBHIA.

15. Onpenenuts Mo HOMOTpaMMe MacCy YKPBITHH JUIS 3aJaHHBIX YCJIOBUH IIPU BEJJCHUH B3PBIBHBIX PaOOT B CTPOUTEIIBCTBE.

16. [IpuBecTH cxeMy IIMTOBBIX YKPBITHH MPU B3PbIBAHUN CKBaKUHHBIX 3apsI0B B CTECHEHHBIX YCJIOBUSX.

17. Onpenenuts 10 HOMOIPAaMME JIOIYCTUMYIO MAacCy OJJHOBPEMEHHO B3phIBAEMOTIO 3apsi/ia IPH 3aJJaHHOM PACCTOSHUU OT LIEHTPA
B3pPbIBA 10 OXPAHIEMOTO 31aHHS U JOIyCTIMOH CKOPOCTH KoJIeOaHMIA.

18. OnpenenuTh Mo HOMOTpaMMe JAOIYCTHMYIO MacCy OJJTHOBPEMEHHO B3PbIBAEMOTO 3apsiia Py 3aJaHHOM PAcCTOSIHUU OT LIEHTpa
B3pbIBa JI0 OXPAHIEMOIO O0BEKTa, Pa3MEIICHHOTO B TOPHOI MOPOJIE , ¥ JOIYCTUMOH AeopMaIiy TOPHBIX TOpoT (KiI1ace
COOpYKEHH).

19. Onpenenuts o HOMOrpaMMe ceficM00e30IIacHbIe TapaMeTPhI B3PBIBAHUS IIPHU COBMEIIEHUN OTKPBITBIX M MOA3EMHBIX paloT.
20. OnpenenuTs Mo HOMOTpaMMe BeJTHYHHY H30BITOYHOTO AaBieHus Ha ppoHTe YBB mpu 3a1aHHBIX 3HAYSHHSIX MAcChI 3apsijia U
JIPyTUX NapaMeTpOB.

O 002N Nk~ W —

5.2. Tembl KypcoBbIX padoT (IPOEKTOB)

CocraBiieHHe THIIOBOTO IPOEKTa ITPOU3BOICTBA OYPOB3PHIBHBIX pabOT MpH 0TPabOTKE MECTOPOKACHHUSI OTKPBITBIM criocodom (36
BapHaHTOB).
Ipumep cocTaBaeHHs KypCOBOTO MIPOSKTa MPHBEACH B METOANYECKIX YKa3aHUAX K KypCOBOMY MPOSKTHPOBAHHUIO.

5.3. ®oH/ OLIEHOYHBIX CPEICTB

TEMBI I[TPE3EHTALINU:
1. JIpoGiieHre TOpo Bl B3PEIBOM B BEPXHEM CIIO€ KAPhEPHOTO YCTYIA C yYETOM TPEIIMHOBATOCTH TOPHBIX ITOPOJ.
2. MexaHN3M pa3pymeHns CI0KHOCTPYKTYPHOTO MACCHBA U3 PAa3HOIPOYHBIX TOPHBIX MOPOJI.




3. OmpezerneHne mapaMeTpoB pas3iieTa U pa3Baia OTOUTOI B3pHIBOM TOPHOM MACCHI IPH HCHONb30BAHHH 3MYIbCHOHHBIX
B3PbIBYATBIX BEILECTB.

4. KoHTypHOE B3pBIBaHHE IIPH BEICHUH TOPHBIX paboT.

5. CrtocoOB! CHIDKEHNUS MBIIEra30-BhIICICHNN TP MAaCCOBBIX B3pPBIBaX HA Kaphepax.

6. Y annHeHHbIe KyMYJISTHBHBIE 3apsiIbl C HCIIOIb30BAHUEM YTUIM3UPYEMBIX BRICOKOIHEPIETHYECKUX KOHAEHCHPOBAHHBIX CUCTEM.
7. AHanu3 npeoOaiaronX YacToT KoeOaHUH IIPH MAaCCOBBIX B3PHIBAX HA TOPHBIX HPEIPUSITHSIX.

8. aTencuuKkanms BEHTWIALNN Kapbepa KOHBEKTHBHON CTpyeH.

9. OneHKa BIUSHUS B3PBIBHBIX pabOT HA COCTOSHHUE IPHKOHTYPHOTO MacCHUBa TOPHOU BBIPAOOTKH.

10. Onpenenenue yaensHoro pacxonaa BB.

11. Arann3 3¢ (eKTHBHOCTH B3pBIBHOTO Pa3pyIICHHs CI0KHOCTPYKTYPHBIX MACCHBOB TOPHBIX ITOPOJ.

12. B3pbIBHOE pa3pyIIeHHEe CI0KHOCTPYKTYPHBIX MEP3IIBIX MACCHBOB C PA3HOIPOYHBIMH CIIOSIMH.

13. D PexTUBHOCTD B3PHIBHOTO PHIXJIEHHS CI0KHOCTPYKTYPHBIX MAaCCHUBOB C MPOCJIOSIMH TalIbIX TPYHTOB.

14. OcobeHHOCTH TPUMEHEHHS TOPUCTON aMMHUaYHOH cenutpsl mpousBoacTsa MXK «EBpoxum» st nzrorosneHus BB.

15. B3peiBHEIE paboTHI IPH pPa3paboTKe MECTOPOKIACHHH ¢ TIPIMEHEHNEM (PH3UKO-XUMHIECKUX Te€0TEXHOIOTHH.

16. OueHka cTeleHn HapyIIeHHOCTU IPUKOHTYPHOTO MacCHBa TOPHON BBEIPAOOTKH MPU Pa3TUYHBIX CIIOCO0aX KOHTYPHOTO
B3PbIBaHMA B YCIOBHSIX BBICOKOTO TOPHOTIO JaBIICHUS.

17. Pa3BuTHE CXeM KOHTYPHOTO B3PBIBAHMS JUIS TIPOXOIKH ITOJI3EMHBIX TOPHBIX BEIPA0OTOK.

18. dnermaTn3anys METaHOBO3AYIIHBIX CMECEH M MOAABICHHUE HX B3PHIBOB HHEPTHBIMH Ia3aMH B AETa3alMOHHBIX CHCTEMAX.
19. O6nacTb npUMEHEHUS CIOCOO0B pa3ynpoUYHEHHS TPYIHOOOPYIIAEMBIX TOPOJ] KPOBIU HA BBIEMOYHBIX YYaCTKAX YrOJbHBIX MIAXT.
20. T'eorexunueckuit MoHuTOpuHT bBP Ha ropHogoOsIBatonux npeanpustusx AK «Anpoca» Ha OCHOBE CEHCMOMETPUUECKUX
pabor.

21. BnusiHue BepxXHEl 30HBI HEpeTyIUpyeMOoro Ipo0ieHHs Ha BBIXO/] HerabapuTa 1o KapbepHOMY OJIOKY.

22. BnusiHME pacuIMpeHus NPOJYKTOB JIETOHAIIMY Ha BpEMs BbLIETa 3a00MKH ITPU B3PBIBE CKBAXKUHHBIX 3apSAH0B.

23. HexkoTopsIe IPOOIEeMBI B Pe3yIbTaThl HOBBIIICHHS KauecTBa CMECEBBIX BB 1 pa3nuaHbIX yCIIoBHil MPUMEHEHHS.

24. IlpuMeHeHne PaCIBUTUTENBHBIX YCTPOICTB ¢ OJOKHPOBKOH B3PBIBHOM CETH.

25. O6ocHoBanue napamerpoB bBP miist popmupoBanust 00Ha)KEHHOH MOBEPXHOCTH Ha MOJ3EMHBIX pa3padoTKax.

26. CoBeplIieHCTBOBaHUE pacyETa mapaMeTpoB B3PHIBHOTO BpyOa.

27. PerynupoBaHKe CTETIEHH APOOICHNS IPH B3PHIBAHNH BBICOKHX YCTYTIOB.

28. Kinaccuduxanus TopHbIX TOPOJ MO COMPOTUBISIEMOCTH B3PBIBHOMY pa3pyIIECHHIO.

29. CoBeplICHCTBOBaHHE METOOB U CPEJICTB Pa3pyLICHUs TOPHBIX IIOPOJ TIPH pa3paboOTKE MECTOPOXKICHHHA.
30.0cob6ennocty Benenus bBP Ha sTame 1opaboTku cBepXnTyOOKOro KUMOEPIHTOBOTO Kapbepa «Y JadHbI.

31. BiusiHUE CIIOMCTOCTH HA pa3pyLIEHUE KEIE3UCTBIX KBAPLIUTOB.

32. CoBMmecTHas IePEeBO3Ka B3PHIBYUATHIX MATEPHUATIOB aBTOTPAHCIIOPTOM.

33. HTeHcuduKanys IponeccoB B3pHIBHON MOATOTOBKH TOPHOI MacChl M U3BJICUEHHSI MUHEPAIOCHIPbS.

34. INoBsirenne 3¢ (eKTHBHOCTH B3PBIBHBIX pabOT IPH OCBOCHUH MECTOPOXKICHUH MOIE3HBIX HCKOTTAeMBIX.

35. TexHOMOTHUECKHE CXEMBI B3PBIBAHMS JUIS IIEPEMEIICHUS BCKPBIIIHBIX TOPOA B BEIpaOOTaHHOE IIPOCTPAHCTBO.

36. O mpupojie HEOAHOPOAHOTO Pa3pyILIEHUs CIO0KHOCTPYKTYPHBIX MaCCHBOB TOPHBIX MOPOJ TIPH B3pPHIBE.

37. OMyJIbCUOHHBIE IPOMEXYTOUHBIE I€TOHATOPBI.

38. IlepcriekTHBHBIE CUCTEMBI Pa3BETBIICHUS U 3a/I€P>KKH JIETOHALIUH.

39. ITapaMeTpsl, BIUSIONINE HA CKOPOCTh PACIPOCTPAHEHHs CEHCMOB3PBIBHBIX BOJIH.

40. Bb1Oop anaMeTpa JONOJIHHUTEIBHBIX CKBaXKHH U NTapaMeTpoB BB npu B3peIBaHUM CI0KHOCTPYKTYPHBIX MacCCHBOB IOPOJL.
41. Bougaue CTpyKTypHOI HapyIIEHHOCTH TOPHOTO MaccHBa Ha ITapaMeTpsl OypOB3PEIBHOM ITOTOTOBKH.

42. K Bonpocy onpenenenus napamerpos bBP npu nopaboTke 3amacoB pyIHBIX MECTOPOXKACHHMIA IO THOM Kapbepa.

43. CeifcMuueckoe B3aMOJIEHCTBHE B3pbIBa BYX OIOKOB Ha Kapbhepe 30710To00bIBatoMIEH koMnaHuu «Kymropy.

44. O pony BOIHOBOTO U Ta30BOTO (haKTOPOB B MPOIIecce B3PHIBHOTO MPEAPA3PYIICHUS U IC3HHTETPALINH TOPHBIX MTOPOI.

45. BnusiHue KoNn4ecTBa CKBAKUHHBIX 3aps/I0B B IPYIIIE HA [PAHYJIOMETPUUECKUI COCTaB TOPHOI MacChI.

46. CoBepILIEHCTBOBAHUE LIMTYPOBON HEANEKTPUUECKON CUCTEMbI HHUIIMUPOBAHUS 3aPsI0B.

47. K Bonpocy 3¢(heKTUBHOCTH IPUMEHEHHSI SIEKTPOHHBIX JIETOHATOPOB JUIS CHIKEHHS CEHCMUYECKOTO JIeHCTBHS B3phIBa.
48. OnbBIT NpIMEHEHNS Ta30TeHEPUPYIOINX COCTABOB IPH T00BIYe OI0YHOTO KaMHS Ha Kaphepax CTPOUTEIBHBIX MaTePHAJIOB.
49. KoHnenmus pa3BUTHs B3pBIBHBIX paboT B Poccum.

50. BnusiHue TpemuHOBaTOCTH TOPHOTO MacCHBA Ha BBIOOP TEXHOJIOTUHU JOOBIYU OJIOKOB MPUPOJHOTO KaMHS.

TECT. TecToBbIe BOIPOCH U AEMOHCTPAIIIOHHBIEC BAPHAHTHI TECTOB Ui ppoHTanbHOTO onpoca B [IPUJIOXKEHUN 2.
PACYETHBIE 3AJJIAHMS. PacueTHoe 3aaHKe BBIMOTHsIETCS Ha TeMy: "PacueT mapameTpoB OypOB3pBHIBHBIX paboT mpu
B3pbIBaHMHU B ycryne". [Ipumep pemenus 3aganus npuseneH B [IPUJIOXXEHUN 7

5.4. IlepeyeHb BU/I0OB OLIEHOYHBIX CPECTB

MMpE3CHTalN
TCCThI
PacUYE€THBIC 3a/IaHUs

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. PexomeHnayemas JiuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue | W3narenscTBO, TOA,




ABTOpBI, COCTaBUTEITN

3amiaBue

HznarenbcTBO, TOT

JI1.1 | Kyryszos b.H. Be3omacHOCTH B3PBIBHBIX PaOOT B TOPHOM JeJie U M.: M3narensctBo "[opHas
MPOMBIIIJIEHHOCTH: Y4yeOHOoe ocobue knura" 2009
JI1.2 | Kyty3oB b.H. Mertoibl BeieHUS B3pBIBHBIX padoT. B 2-x 4. U 2. B3pbiBHBIC M., Mup ropHoii KHHTH;
paboTHI B TOPHOM JIeNe ¥ IPOMBIIIIIEHHOCTH: JIEKTPOHHBII MITYVY; I'opnas kaura 2008
pecypc. yueOHUK
JI1.3 | Kytyzos B.H., TexHomnorust 1 6€30MaCHOCTH U3TOTOBJICHUS U IPUMEHEHUS M., MITVY 2004
Hummnan I A. B3PBIBYATHIX BELIECTB HA TOPHBIX NPEANPHUATUSAX: DICKTPOHHBIN
pecypc. YueOHoe mocodue
JI1.4 |Marseituyk B.B., B3peiBHBIC paOOTHI: yaeOHOE TocooHe M., Akanemunueckuii [Ipoext
Yypcainos B.II. 2002
JI1.5 | KonnexTus aBTOpPOB, CrnpaBOYHUK B3pBIBHUKA: DIEKTPOHHEIN pecypc. CpaBouHOE M., Henpa 1988
nox pen. b.H. H3IaHuEe
KytyzoBa
JI1.6 | KonnexTtus aBTOpOB TexHU9Yeckue MpaBHiIa BEICHNS B3PHIBHBIX pabOT Ha THEBHON M., Henpa 1972
MIOBEPXHOCTH: NEKTPOHHBIA pecypc. HopmaTtuBHO-
MIPAaKTUYECKOe U3JaHNe
JI1.7 |IlpaButenscTBO IMpaBuia 6€30MacHOCTH MPH B3PBIBHBIX paboTax: DICKTPOHHBINA Munuctepctso octuuuu KP
Keipreisckoit pecypc. [IpaBoBoii akT 2016
PecnyOmuku
JI1.8 [ Coset EBpasuiickoit Texuugeckuit pernameHnT TamoskeHHOTO coro3a 028/2012 " O 2012
9KOHOMHUECKOH 6e30IacHOCTH B3pPbIBUATHIX BEIIECTB U M3JENUN Ha UX
KOMHCCHUH ocHoBe" : DNEKTpOHHBIN pecypc. HopmaTtuBHas qoKyMeHTAIHs
JI1.9 |IlpaBurensctBo KP 3AKOH KP ot 19 okts16pst 2013 roma N 195 "O nurieH3noHHO- 2013
paspemmTenbHON cucteme B Koiprersckoit PecryGuike:
DNEeKTPOHHBIN pecypc. 3aKOHOAATENbHBIN aKT
JI1.10 | IIpaBurenbcTBO IMpaBuia 6€30MaCHOCTH P B3PBIBHBIX paboTax: DICKTPOHHBIN Munuctepctso octuuuu KP
Keipreisckoit pecypc. [IpaBoBoii akT 2016
PecnyOnmuku
JI1.11 |Martseliuyk B.B., B3psiBHBIE pabOTHL: DNEKTPOHHBIHN pecype. YuebHoe nmocodue M., Axkagemuyeckuii ITpoekt
Uypcanos B.IL 2016
6.1.2. JlonosHuTEIbHAS JIUTEPATYypPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscTBO, 1O
JI2.1 | C.K Manrym B3peiBHBIC pabOTHI IPU TPOBEICHHUH MOA3EMHBIX TOPHBIX Mockaga .: MITY 2005
BBIPa0OTOK: Y4eOHoe mocodue
JI12.2 | Komamenko B.H., BypoB3prIBHBIE PaOOTHI: y4eOHHUK AJIsI TOPHEIX BY30B M.: Henpa 1995
Hockos B.®.,
Jle6enes 10 .A.
JI2.3 | Kyty3zoB b.H. Pa3pymienue ropHsIx mopoJ. B3pbrIBHBIE TEXHONOTHH B M., MITVY 1994
MPOMBIIIIJICHHOCTH: YYSOHHK
JI2.4 | Bbporanek U., Boga . | KoHTypHOE B3pbIBaHUE B TOPHOI MPOMBIIINIEHHOCTH U M., Heapa 1983
CTPOHTENBCTBE: HAYYHO-TIPAKTHYECKOE H3aHHE
JI2.5 |Komamenko B.I., BypoB3peIBHBIC pabOTHI: YUeOHUK IS TOPHBIX BY30B M.: Henpa 1995
Hockos B.®.,
Jlebenes FO.A.
JI2.6 |OTtkua M.B., B3peiBHBIC paOOTHI B SHEPTETHYESCKOM H ITPOMBIIIIIICHHOM M., MITY 2004
A3zapkosuu A.E. CTPOMTENBCTBE: DIEKTPOHHBIN pecypc. HaydHo-npakTuieckoe
PYKOBOJCTBO
6.2. Ilepeuensb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHO# ceTu "UHTepHeT"

D1 | BspsiBHOE [€/10, B3pBIBUATHIE BELIECTBA, pa3pyIleHHe TOPHBIX IIOPO Moptan MINING.KZ.

http://minmaaq.mining.kz/vz

32 | T'opHoe meno NHdopmaumoHHo-

aHanuMTM4eckui nopran.

33 |HHpopManMOHHBIE TEXHOJIOTUH B TOPHOM Jieje https://www.geokniga.org/b

ookfiles/aeokniga-

24 | TIOJIOXEHME o mopsiake DOIycKa JIMI] K AeATeIbHOCTH, CBI3aHHOM ¢ 000pOTOM https://online.toktom.kg/Log
B3pBIBYATHIX MAaTEpUAIOB (YTBEpkKIeHO ocTanoBieHueM [IpaButensctBa KP ot 22 On?ReturnUrl=%
cents10ps 2006 rona N 688)

D5 | Hay4Ho-Texuudeckuii cOopruk "B3peiBHoe neno", Boimycku 2012-2015 1. http://www.iprbookshop.ru/3

0160.html|?




36 |IIOCTAHOBJIEHUE ITPABUTEJIbCTBA KP ot 24 siuBaps 2013 romga N 34 "O6 utorax https://online.toktom.kg/Log
pabotsl ['ocynapcTBeHHON KOMHCCHH T10 IIPOBEPKE U U3y4deHHro codmoaeHus 3A0 On?ReturnUrl=%

"Kymrop Onepetituar Komnaru" HopM 1 TpeOOBaHMIT 10 pallHOHATEHOMY
HCIIONIF30BaHUIO IPUPOTHBIX PECYPCOB, OXpaHEe OKpYKaromieil cpenbl, 0e30MacHOCTH
IIPOU3BOJCTBEHHBIX MIPOLIECCOB U COLMAIIBHOMN 3al[UTe HAaceTeHus"

37 |3AKOH KP ot 19 okrs16ps 2013 roma N 195 "O nuIieH3HOHHO-pa3peIINTETLHON CHCTEME https://online.toktom.kg/Log

B Keipreisckoii PecryGimuke On?ReturnUrl=%
D8 | Texumueckuit pemiameHT TamoskeHHOTO cofoza 028/2012 O 6e30MacHOCTH B3PHIBYATHIX http://ffiles.stroyinf.ru/Data2/
BEIICCTB U U3/CIHUIA HA HX OCHOBE 1/4293793/4293793474.pdf

6.3. [lepeuenn nHGpOPMALMOHHBIX U 00Pa30BATEIbHBIX TEXHOJIOTHI

6.3.1 KOMHeTe]—lTHOCTHO-Opl/leHTI/IPOBaHHl)le 06pa3OBaTe.m,m,1e TEXHOJIOI'HHU

6.3.1.1 | TpaguumoHHBIE 00pa30BATEIbHBIC TEXHOIOTHH - JICKIHH, CEMUHAPBI.

6.3.1.2 | NluHOBaIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH - 3aHATHS B HHTEPAKTHBHOM (hopMe, KOTOpbie (OPMHUPYIOT CHCTEMHOE
MBIIIUIEHUE U CIIOCOOHOCTh TCHEPUPOBATh UJCH NIPH PEIICHUH PA3TUYHBIX TBOPUECKUX 3a1a4. K HUM OTHOCATCS
3JIEKTPOHHbBIE TEKCTHI JIEKIUH ¢ IPE3eHTAUAMH, aHAJIN3 CUTYallUH 110 3aJaHHOW TeMe, COIIOCTaBJICHHUE PelleHul,
MIPUHATHIX MIPU PA3IMYHBIX OJX0/1aX K MOCTaBIEHHOM mpobieme.

6.3.1.3 | UadopmanmoHHbIE 00pa30BaTEbHBIE TEXHOIOTHH - CAMOCTOATENIFHOE UCIIOIb30BAHUE CTYICHTOM KOMITBIOTEPHON
TEXHUKU U HHTEPHET-PECYPCOB JUIsl BBIOIHEHHS IPAKTHYECKHUX 3aJJaHUH M CAMOCTOSATENBEHOH paboThI.

6.3.2 Ilepevyenb MHGPOPMATHOHHBIX CIPABOYHBIX CHCTEM H POTPAMMHOTO 0GeceYeHUsl

6.3.2.1 | bubmuorexa KPCY http://lib.krsu.edu.kg/index.php?name=search

6.3.2.2 | Uudpopmarmonnsiit mentp « TOKTOM» http://toktom.kg/?comp=content&m_t=5&m_r=0&id content=310

6.3.2.3 | Uadopmannonno-mpasosoii moprai « TOKTOM» https://online.toktom.kg/NewsDivision/Division/1?page=0&size=15

6.3.2.4 | ITopran MINING.KZ. Py6puxu «B3psiBHOE 1e110», «B3peIBIaThIe BelecTBay, «Pa3pyieHne TOpHEIX TOPOI».
http://minmag.mining.kz/vzryvnoe-delo

6.3.2.5 | UadopmanmonHO-aHamuTHYecKHit mopTan «[opHoe nemo» http:/gornoe-delo.ru/mining-
library/books/spravochnik_po_otkrytym gornym_rabotam/

6.3.2.6 | [Toptan "MuadopMaioHHbIe TEXHOJIOTUH B TOPHOM Jiene. ba3a 3HaHui A7l TOPHSIKOB"
http://basemine.ru/01/informacionnye-texnologii-v-gornom-dele/

6.3.2.7| IHOOPMALMOHHBIE PECYPCBI. T'opHast sHumknoneaus. http://mining-enc.ru/i/informacionnye-resursy/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUIIJINHBI (MOAYJIS)

7.1 | JlexumonHast ayutopus Ha 25 mocaouHbIx Mect (kopi.4, aya. 117).

7.2 | MynsTUMeIUIHHBIE CPEACTBA, BUCO- M (HOTOMATEpHAIIBL.

7.3 | Komnbtorepsl ¢ foctynoM B MHTEpHET (Kopr. 3)

7.4 | aketst 1O obmiero Ha3HAUeHUs! (TEKCTOBBIE PEAAKTOPHI, TpadHUECKUE PEIAKTOPHI).

7.5 | CneunanbsHo 000pYIOBaHHBIN KaOMHET, OCHALICHHBIN MPE3EHTAIMOHHON TEXHUKOM.

7.6 | Habop mpe3eHTanuii o TEXHOIOTHH U O€30IIaCHOCTH B3PBIBHBEIX padoT

8. METOJMYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIIIMHBI (MO YJISA)

Texnonorndyeckue kaptol qucuuruivael B [IPUJIOXEHUUA 4

MO YJIbHBIN KOHTPOJIb 10 JUCLIMIIIMHE BKJIFOYAET:

1. Texymuuit KOHTPOINIb: YCBOEHHE y4eOHOTO MaTepHaa Ha ay JUTOPHBIX 3aHATUSIX (JTEKLUIX, IPAKTUIECKUX, B TOM YHCIIE
YUHTBIBACTCS MOCEIIEHNE U aKTUBHOCTb) U BHIIIOIHEHUE 0053aTENbHBIX 3aJaHUH [UIS1 CAMOCTOSITEIIBHON PaboThI

2. PyOexxHBIIt KOHTPOJIB: TPOBEPKA MOIHOTHI 3HAHUH M YMEHHUIT 110 MaTepHaIy MOIYNS B IIeJIOM. BEIOTHEHIE MOy IBHBIX
KOHTPOJIBHBIX 33aHHH IIPOBOJUTCS B MMCHbMEHHOM BUJIE U SIBIISETCS 00s3aTENbHON KOMIIOHEHTOH MOAYIBHOTO KOHTPOJIS.

3. IIpoMexyTOuHBII KOHTPOIIb - 3aBEPIICHHAS 3aJJ0KyMEHTHPOBAHHAS YaCTh y4eOHOM AUCIMILUINHBI (3a4€T) — COBOKYITHOCTb TECHO
CBSI3aHHBIX MEXIy cOOOH 3a4eTHBIX MOIyJIeH.

OCHOBHBIE TPEFOBAHUM A K ITPOMEXXYTOYHOMY KOHTPOJIIO

[Ipu siBKe Ha PK3aMEHBI U 3a4ETHI CTYIEHTHI 0053aHbl UMETh MPU ceOe 3a4ETHbIE KHIDKKU, KOTOPBIE OHU MPEABABIIAIOT 3K3aMEHATOPY
B HaJasle SK3aMEHa WJIH 3a4eTa.

Ha mpomexxyToYHOM KOHTpOJIE CTYICHT IOJDKSH BEPHO OTBETHTH HA TEOPETHYECKHE BOTIPOCH! OHIeTa.

OreHKa TPOMEKyTOUYHOTO KOHTPOJIS:

- min 20 6ayutoB - Bonpocs! s nposepku yposHst o0yuennoctn 3HATD (B ciyuae, ecinu npu oTBeTax Ha 33/1laHHBIE BOIPOCHI
CTYZICHT NPaBUIEHO (GOPMYIHPYET OCHOBHBIC ITIOHSATHS)

- 20-25 6amnoB — 3aganus s npoBepku ypoBHS oOydeHHocTH YMETD u BJIAJIETB(B ciay4ae, eciny CTyAeHT MPaBIIBHO
(hopMyaMpyeT CyLITHOCTb 33JaHHON B OmiieTe mpobaeMbl U JaeT PEKOMEHIALMH 10 €€ PELICHHIO)

- 25-30 6ayoB - 3aganus A npoBepku ypoBHs o0ydeHHOocTH YMETD 1 BJIAJIETD (B citydyae mOJHOTO BBITOJTHEHHUS
KOHTPOJIBHOTO 33/IaHHUS).

OCHOBHBIE TPEFOBAHUA K TEKYIIEMY KOHTPOJIIO.

JIns moHuMaHus MaTepuala U Ka4eCTBEHHOIO €T0 yCBOEGHHs PEKOMEHIYEeTCs TaKasl OCIEA0BATENbHOCTD IEHCTBHIA:




1. ITocne mpociynMBaHus JIEKIUU U OKOHYAHUS yIeOHBIX 3aHATUI, IPH MOATOTOBKE K 3aHATHAM CIEIYIOLIETo AHS, HY)KHO CHaJana
HIPOCMOTPETH U 00AyMaTh TEKCT JIEKLUH, IPOCITYIaHHOM CETOTHS.

2. IIpu HOATOTOBKE K CIEAYIOMIEH JIEKIIMH HYKHO MPOCMOTPETh TEKCT MPEAbIIYIIero MaTepraia, MoyMaTh O TOM, KaKasi MOJKeT
OBITH TeMa CJICAYIOMICH JIEKITHH.

3. B Teuenue Henenu BEIOpATh BpeMs A paboThI ¢ peKOMEHIyeMoH TuTepatypoil. TeopeTHueckuii MaTeprai cTaHOBUTCS Oolee
MOHSTHBIM, KOT/JJa JOMOJIHUTENBHO K MIPOCTYIIUBAHHIO JIEKIIMU U U3yYEHUIO KOHCIIEKTa M3y4atoTcs 1 KHUru. IIpu ycBoeHun
TEOPETHUYECKOTO MaTepralia peKOMEHAYETCS HCIIOIb30BaTh OCHOBHYIO JINTEPATypy U3 IPEIaraéMoro CIucKa 1 KOHCTIEKT. J{s
JydIIIero TOHUMaHUS MaTepHalla 1 CaMOIPOBEPKY 3HAHHUH TTOJIE3HO OTBETUTH Ha BOMPOCHI K JIEKIMSIM B TECTaM II0 JaHHOH TeMe.

4. Ilpy moAroToBKE K NPAKTHYECKHM 3aHATHSAM CJIEIYIOLIEro JIHs, He0OX0JUMO CHavaa MPOYUTaTh OCHOBHBIC MOHSATHS U TTOJIXOIbI
TI0 TeMe JOMAIIHETo 3a1aHus. [Ipy BEIMOIHEHNH 3a0aHus HY)KHO CHaJaJa IOHATh, 9TO B HEM TpeOyeTcs, Kakne 3a1adn HyKHO
pEIINTh, HAMETHUTH [UIAH PEIICHHUS.

5. Jlns MOATOTOBKY K MPAaKTUYECKUM 3aHATHUSIM U BBIITOJTHEHHIO CAMOCTOATENIBHOM paboThl HEOOXOAUMO CHauaa MpoYnTaTh
OCHOBHBIE MOHSATHUS U TIOAXO/BI IO TeMe 3aaHus1. PekoMeHyeTcst HCIOoNIb30BaTh METOJUYECKUE yKa3aHUA 110 KypCy, IIoccapuii
(ITPUJIOKEHUE 5), korcnextsr 1 Te3ucs! ekt (ITIPYMJIOXEHUE 1) . [Ipyn BeImoHEHNH 3a1aHAS HY)KHO CHa4ajla IOHSATH, YTO
TpebyeTcs B HeM, KaKOH TeOpeTHUECKH MaTepHal Hy>KHO HCIOIb30BaTh, HAMETUTH IUIAH PEIICHHS 3aJa4H, a 3aTeM IIPOBECTH
aHaJM3 M C/eNaTh KaueCTBEHHBI! BBIBOA. PekoMeHIyeTcs HCIONIb30BaTh:

» Jlexunu npernogaBatenst

* I'moccapuit

* Y4yeOHUKH U yueOHbIe T0COOHs TI0 TEXHOJIOTHH U 0€30MaCHOCTH B3PBIBHBIX PadoOT.

* Metoandeckue yKazaHus

6. IIpr HOATOTOBKE K IIPOMEKYTOUHOMY U PyOSKHOMY KOHTPOJISIM HY)KHO H3YYUTh TEOPHIO, TEPMHUHOJIOTHIO, OCHOBHBIE TIOAXOMBI K
OCBELICHUIO KOHKPETHOU TEMBI.

8. OTpaboTKM NPOMYIIEHHBIX 3aHATHH.

KoHTpons Hax ycBOGHHEM CTyIeHTaMH MaTepHaia yIeOHOW IporpaMMbl IUCIUIUTAHEI OCYIIECTBISETCS CHCTEMAaTHIECKH
IperoaBaresieM KadeIpsl ¥ OTpaxaeTcs B XKypHaJle penoaasarens B 6auiax. CTyAeHT, OIyIHUBIINIT HEYIOBICTBOPUTEIHHYIO
OLIEHKY I10 TeKyIl[eMy MaTepuainy, 00s3aH MOATOTOBUTH JaHHBIA pa3fieN U OTBETUTH MO HEMY MPENoJaBaTelo Ha HHAUBUAYaIbHOM
cobecenoBannu. [Ipn GppoHTanEHOM 00YUEHNH HEYAOBIETBOPHUTEIbHAS OLICHKA JA0OJDKHA OBITH OTPa0bOTaHa B TEUEHUE MECSIIA CO JTHS
ee MOJTyYeHNUS, IPU IUKIOBOM OOYYEHHH - T0 KOHIIA IIUKJIA.

[IpomymuienHas 6e3 yBaKHTEIbHBIX IPUIMH JIEKIUS JOKHA OBITH OTPabOTaHa METOAOM YCTHOTO OIIpoca JICKTOPOM MM HOATOTOBKU
pedepara o Marepranam NPOIYLIEHHON JICKIMH B TEYEHHE MECSIIA CO JAHS NPOIycKa. Bo3MOXHBI M Ipyrie MeTo bl OTpabOTKH
MPOITYIIEHHBIX JICKIHH (OMPOC HA TPAKTHYECKUX M JIAOOPATOPHBIX 3aHATUAX, TECTOBBIA KOHTPOIb U T.1I.).

OTtpaboTKa MPaKTHYECKUX 3aHATHH.

- Kaxxnoe 3ansiTue, mpomyIieHHOe CTyIEeHTOM 0€3 YBaKUTEIbHOH MPUYUHBI, OTpabaThIiBaeTcsl B 00s13aTebHOM nopsiike. OTpaboTKu
HPOBOASATCS 110 PACIIHCAHUIO KadeIpbl, CONIACOBAHHOMY C JICKaHATOM.

- [Ipu ppoHTanEHOM 00yUECHNH POITYIIIEHHbIE 3aHATHS JOJDKHBI OBITH 0TPa0OTaHH! B TeueHne 10 1Hel co JHS IpoITycKa, Ipu
IIUKJIOBOM OOYUCHHUH - JI0 KOHI[A ITUKJIA. [IponyIeHHbIe CTyAeHTOM 0e3 YBaKUTENbHON IPUYHUHBI IPAKTUUECKHE 3aHATUSL
oTpabaTbIBalOTCs HE OoJIee OTHOTO 3aHATHSA B IeHb. [IponyIeHHbIe 3aHATHS 110 YBaKUTEIbHOMN MpUYHHE (110 O0JIE3HH, MPOIYCKHU C
pa3penieHus aekaHaTa) oTpabaTHIBAIOTCS 110 TEMAaTHYECKOMY MaTepralry 0e3 ydeTa Jyacos.

- CryzneHT, He 0TpabOTaBIINHA IPOIYCK B YyCTAHOBJIEHHBIE CPOKH, JOIYCKAETCSI K OYePEIHBIM 3aHATHAM TOJIBKO P HATTMIUN
paspelIeHus feKaHa UM ero 3aMecTuTeNs B MucbMeHHOU dopme. He paspemaercs ycTpaHeHHE OT O4epeAHOTO IPaKTHIECKOTO
3aHATHS CTY/ICHTOB, CJIa00 MOATOTOBJICHHBIX K JaHHBIM 3aHATHAM.

- [Ins1 cTYAEHTOB, TIPOIYCTUBIINX IIPAKTHYECKHE U TaOOpaTOpHBIEC 3aHATHS U3-3a JUINTEIBHON 00JIe3HH, 0TPaboTKa TOIDKHA
MPOBOIUTHCS MOCIIE pa3pelIeHus JeKaHaTa 10 HHAUBHIYaIbHOMY IpaHKy, COITACOBAHHOMY C KadeIpoi.

- B ucrumounTenbHbIX ciry4asx (y4acTue B MEKBY30BCKUX KOH(EPEHINAX, COPEBHOBaHUX, ONMMITHAAAX, IEKYPCTBO U JIp.) IeKaH
M €r0 3aMECTHTEIb [0 COMIACOBAHHIO C KaeIpoil MOTYT 0CBOOOKIATh CTYAEHTOB OT OTPAOOTOK HEKOTOPBIX MPOITYIICHHBIX
3aHATHI.

I[MTPE3EHTALIA

MynsTHMEIMHHBIC TPE3CHTAINH - 3TO BHJ] CAMOCTOSTEIIFHON PabOTHI CTYICHTOB II0 CO3/aHMIO HATYISTHBIX HH(OPMAIIMOHHBIX
MOCOOMUIA, BBIMOTHEHHBIX C IIOMOIIBI0 MyITbTUMEIHHHON KOMIIBIOTEpHOI porpaMmMsl PowerPoint. Otot Bug paboTs! Tpebyer
KOOPJIMHAIINK HaBBIKOB CTYJICHTA 110 cOOpY, CUCTEeMaTH3aliu, nepepadorke nHpopmanuu, oGopmiieHns e B BUje MoA00PKU
MaTepraoB, KPaTKO OTPAXKAIOIINX OCHOBHBIC BOTIPOCH! H3y4aeMOi TEMBI, B 3JIEKTPOHHOM Buze. To €CTh co3IaHne MaTepHaioB-
Mpe3eHTANNi PacIIUpsAeT METOBI X CPeICTBA 0OPaOOTKH U MpeACTaBICHUS yueOHOH HH(opMaIiy, GOpMHEPYET y CTyICHTOB
HaBBIKM Pa0OTHI HA KOMIIBIOTEPE.

Marepuansl-npe3eHTalN TOTOBSATCS CTYICHTOM B BUJIE CIIAHI0B C UCIIONB30BaHUEM IporpaMmMsbl Microsoft

PowerPoint. TpeboBaHne K CTyIeHTaM IO ITOJITOTOBKE ITPE3CHTAINH 1 €€ 3alUTe Ha 3aHATHAX B BUE IOKJIaa.

1. Tema mpe3eHTalUH BBIOUpAETCS CTYyACHTOM M3 peioxkenHoro cnucka @OC u gomkHa OBITH COMNIACOBaHA C IpenoaBaTesieM U
COOTBETCTBOBATH TEME 3aHSTHUSL.

2. DTamsl MOTOTOBKH IIPE3CHTAINH:

CocrapieHue IUIaHA IPE3EHTAINHN (TOCTAHOBKA 3aaqH; [eJIH JaHHOH paboThI)

[TpoaymMbiBaHME KaXkI0TO ciaiifia (Ha MepBbIX HOpax 9TO MOXKHO JeIaTh BPYYHYIO Ha Oymare), Ip1 3TOM Ba’KHO OTBETHTH Ha
BOIPOCBHI:

- KaK UJIest 9TOT0 ciaiifia pacKphIBaeT OCHOBHYIO HICIO BCEH NpEe3eHTANH?

- yTO OyneT Ha cnaiine?

- 4T0 OyJIET rOBOPUTHCSA?

- Kak OyZieT clieIaH Mepexo]l K CleIyIomeMy ciaimxy?

3. M3rotopnenue npe3eHTanun ¢ momoiipio MS PowerPoint:

- ImeeT cmbicn OBITH akKypaTHBIM. HepsAmuBo caenannble cnaiisl (pazHo0oi B mpudTax U OTCTYNax, ONeYaTKH,




Tunorpaduieckue omuOky B popMyniax) BEI3BIBAIOT IOA03PEHUE, UTO U K COAEPAKATEIBHBIM BOIPOCAM CTYICHT - JOKJIAIIHK
HO/IOLIEN CITYCTS pyKaBa.

- TutrynpHas cTpaHHIia He0OXoaNMa, YTOOBI MPECTaBUTh ayAnTopuH Bac n remy Bamrero moxnmana.

- KommaecTso cnaiinos He 6osee 30.

- OnTuManbHOE YUCIO CTPOK Ha cnaine — ot 6 1o 11.

- PacnipoctpanéHHas ommOka — 4MTaTh Cllaiia gocinosHo. Jlydine Beero, ecinu Ha ciaiine OyzeT HanucaHa noapoOHas nHGopManus
(ompeneneHus, GOPMYIIbI), a CIIOBaMU OYIET pacCcKa3bIBAThCS MX COAEPKATeNbHBIN cMbIci. MHpopMaIus Ha craiine MoKeT ObITh
6ostee hopManbHOI U CTPOTO U3TOKEHHON, YEM B PEUH.

- OnTuManbHasi CKOPOCTb NEPEKIIFOYEHNS — OJHH ClIai] 3a 1—2 MUHYTHI.

- [IpuBeTcTBYETCS B IIPE3EHTAINH HCIOIB30BaTh OOJIBIIE PHCYHKOB, KAPTHHOK, (GopMyII, rpaduKkoB, Tadiaui. MOXKHO HCIOIB30BaTh
3¢ (eKTH aHUMAIIHH.

- [Ipu 0OBsicHeHu# TabaKL HEOOXOIUMO TOBOPUTD, YEMY COOTBETCTBYIOT CTPOKH, & YEMY — CTOJIOLIBI.

- BBoauTe TOIBKO TE 0003HAYCHUS U TIOHATHS, 0€3 KOTOPHIX MOHUMAaHHE OCHOBHBIX HJICH IOKJIa1a HEBO3MOXHO.

- B KOpOTKOM BBICTYIUICHHH HEJB3S TOBTOPSTE OJHY H TY YK€ MBICITB, IIyCTh JakKe IPYTUMH CIIOBAMH — BPEMsI JOPOTO.

- JIrobas (pa3a KomKHA TOBOPHUTHCS 3aueM-TO. Toraa BRICTyIUIeHHE Oy/IeT LENbHBIM U OCTaBUT XOpOIlIee BIeUaTIeHHe.

- [Nocnennuii ciaiiy ¢ BEIBOJAMH B KOPOTKHUX MPE3EHTALUIX IPOrOBapUBaTh HE HAJIO.

- Ecni Ha crmaiine MHOTO hopMyIt, pekoMeHayeTcst Habupath ero moxHocThio B MS Word (1Hade GopMyItsl IpIXOIUTCS pa3sMenIaTh
¥ BBEIPABHUBATH HA claiifie Bpy4Hy0). [yt 3TOro ynoOHO caenarts 3aroTOBKY — ITyCTOI ciaiin ¢ oganm 6onsmmm Word-o0bekToM
«BcraBka / O0bekT / [JokymeHT Microsoft Word», mono06paTh 0A1H pa3 ero paMepsl U pa3MHOXKUTH Ha HY)KHOE YHCJIO CIaiI0B.
OcHoBHOM mpUdT B TeKCTE U HOPMyJIaX PeKOMEHIyeTCsl I3MEHHUTD Ha Arial nim emy moaoOHbIH; mpudt Times mIoxo cMOTPUTCS
m3pnaneka. Obs3arensHO yeraHoBuTe B MathType ocHOBHO# pa3Mep mpudTa paBHEIM OCHOBHOMY pa3Mepy MIpuQTa B TEKCTE.
Huxkorzna He BeIpaBHUBaNTE pa3Mep (GOPMYIbI BpyUHYIO, BEITATHBAS €€ 33 YTOIOK.

4. CryzneHT 00513aH MOJATOTOBUTH U BBICTYIUTS C JIOKJIAJ0M B CTPOTO OTBEACHHOE BPEMs IIPETIOAABATEIIEM U B CPOK.

5. MHCTpYyKIUS NOKIaauHKaM.

- co00ImaTh HOBYIO HH(OPMAIIHIO;

- UCIIOJIB30BaTh TEXHUUECKUE CPEJICTBA;

- 3HAaTh U XOPOIIO OPUEHTUPOBATHCS B TEME BCEH MPE3CHTALINY;

- YMeTh AUCKYTHPOBATh M OBICTPO OTBEYATh Ha BOIIPOCHL;

- YETKO BBIMOJIHATH YCTAHOBICHHBIA PErIaMeHT: JOKJIAA4YMK - 10 MUH.; IUCKYyCCHUS - 5 MUH.;

Heo6Xx0anMo MOMHUTB, YTO BBICTYIUICHHE COCTOUT U3 TPEX YacTEH: BCTYIIICHHE, OCHOBHAS 4acTh U 3aKJIIOYCHHE.

Bcerynnenne nomoraer odecrieunTh ycnex BEICTYIUICHHUS 110 JII0001 TeMaTnke. BeTymienne 1omkHO conepKaTh:

- Ha3BaHHUE NPE3CHTALIUH;

- COO0IIIEHE OCHOBHOM HEH;

- COBPEMEHHYIO OLICHKY IIPeIMETa H3I0KCHUS;

- KpaTKoe MePEUYHCICHIE pacCMaTPUBAEMBIX BOIIPOCOB;

- XKUBYIO HHTEPECHYIO (hOpPMY U3ITOKEHUS;

OcHOBHas 4acTb, B KOTOPO# BBICTYIAIONIMI OJDKEH TIIyOOKO PACKPBITh CYTh 3aTPOHYTOH TEMbI, OOBIYHO CTPOUTCS MO MPUHLIHUITY
oTyeTa. 3a/1aua OCHOBHOW YaCTH - TIPEJCTaBUTh JOCTATOYHO JAHHBIX JUIS TOTO, YTOOBI CITYIIATENN U 3aHHTEPECOBAIICH TEMOH 1
3aX0TENN 03HAKOMUTBCA ¢ MaTtepuanaMu. [Ipn 3ToMm Jormdeckas CTpyKTypa TEOPETHIECKOro OJ0Ka He JOIDKHEI JaBaThes 6e3
HaIVISAHBIX T0COONH, ayIM0-BU3yalIbHBIX M BU3yaJIbHBIX MaTepHAJIOB.

3aKIIIOUEHHE - 3TO ICHOE YeTKOE 0000IIEHNE U KPaTKUE BBIBOJIBI [0 PACCMOTPEHHOH TEME.




. MPUJIOKEHHUE1L
TE3UCBI OCHOBHBIX JIEKIINHN

Opzanuzayuonnsie U mexnuueckue 6onpocsl 0Oezonachocmu npu obpauwjenuu ¢ BM.
Joxkymenmanus, nepconan
OO6wmue mnonoxenus. [IpUunHBI CMEPTETHHOTO TPaBMaTHU3Ma IPH BEIEHWH B3PBIBHBIX paboT.
OO0wuii MopsAOK UCTONB30BAHUS B3PBIBUATHIX MaTepuaioB. [lonyueHne pasperieHuii Ha IpaBo
NPOM3BOJICTBA B3PbIBHBIX padoT. Ilepconan ais B3pbIBHBIX padoT.
Bonpocs! nist caMOCTOSITENBHOTO U3YYEHHUS

o CoBpeMeHHBIE MPOMBILIUICHHBIE B3pbIBYAThIE BemecTBa. Kinaccudukauus, cBOHCTBA.

Tpebosanusn k ycirosuam xpanenus u nepeeo3xu BM
[TonyueHue paspemieHUii Ha MPaBO NPUOOPETEHHs, XPAHEHHUsS W TEPEBO3KH B3PbIBUATHIX
MmarepuayioB. PacxonHeie u 0asucHble ckianabl. [lopsmok mpuéma, OTIycka U yuéra B3phIBYATHIX
MaTEPUAJIOB.
Bomnpocs! a1t caMOCTOSITENNBHOTO U3YUYEHUs:

e Tpebosanus 6€30MACHOCTH K YCTPOHCTBY MyHKTOB M3rOTOBJIEHUS U MOATOTOBKH BB.

Onpeoenenue dezonacuvix paccmoanuit npu xpanenuu BM u eedenuu 63pviensix pabom
[TonsiTue 00 omacHO# 30HE MpH B3PBIBHBIX padoTax. 3amperHast 30Ha. MeTOANKHU ONpeneeHus
paccTostHul, 0€30MaCHBIX MO CEHCMHYECKOMY IEHCTBHIO B3pbIBA, MO Pa3JETy KYyCKOB T'OPHOM
Macchl W JEHCTBHIO YIApHOW BO3AYLIHOH BOJHBL BimsHue arMocdepHbBIX yCIOBUI Ha
napaMeTphl yIapHBIX BO3IYIIHBIX BOJH. be30macHOCTh BeeHuUs B3PBIBHBIX PabOT Ha KOCOropax.
Bonpocs! nist caMOCTOSITENBHOTO U3YYEHHUS

e OmpeneneHue ONACHBIX 30H MO BO3ACHCTBHUIO B3PbIBA BOJM3U OXPAHIEMBIX COOPY KEHHH.

Texnonozus u 6e30nacHOCHb 02HEB020 U IIEKMPOOZHEB020 83DblEANHUS

CriocoObl B3pPbIBaAHUA. B3prBLIaTbIe BCIICCTBA AJiId HU3TOTOBJICHUA CPEACTB MHUIHUHUPOBAHUA.
Cpencrsa OTHEBOTO M 3JIEKTPOOTHEBOTO WHHLIMHPOBaHUs 3apsinoB. [loaroroBka CpencTs
OTHEBOIO M JJICKTPOOTHCBOI'O B3PbIBAHMA. Nzrorosnenue 6OGBI/IKOBj 3AKUTATCIIBHBIX H
KOHTPOJIbHBIX TPYyOOK. Mepbl 0€30macHOCTH.

Texnonozun u 6e3onacHocmsy 31EKMPULECKO20 63PbIGARUA

DNeKTPOEeTOHATOPb! 1JIs1 MHULIMHUPOBAaHUA 3apsiAoB. MCTOYHMKM TOKa A 3JIEKTPUYECKOro
WHULMAPOBAaHUs 3apsAfaoB. KOHTpONBHO-U3MEpPHUTENbHAs anmaparypa Uil OJJIEKTPHUYECKOro
MHULMUPOBaHUs 3apsioB. OCHOBHBIE CXEMbI U BJIEMEHTHI pacuéra 3JEKTPOB3PLIBHBIX Lienei
(cereit). TexHONOTrHWs 3NEKTpUUECKOro HMHULMHpoBaHus 3apsinoB BB. ITloaroroBka cpencts
3JIEKTPUYECKOTO B3PbIBAHUS.

Texnonozua e3pwieanusn ¢ nomouivio I u cucmem HedleKmMpUUecKo20 UHUUUUPOBAHUA
3apsa006

JeToHUpyOWMUA MHYpP, CBOWCTBA, Mapku. lluporexHuueckue 3amemiurenu. CUCTEMBbI
HeaJlekTpudeckoro wHuLuuposanus 3apsnoB (Howens, CMMHB wu np.). IlogroroBka cpencrts
HE3JIEKTPUYEeCKOro HHULMUpoBaHus. TexHomorus B3pbiBaHusA ¢ nomoupro I u CHUHB.
IIpomMexyTOUHBIE TETOHATOPHI.



Bomnpocsl ni1s caMOCTOSITENBHOTO U3y YEHHUS
e Brifop mapamMeTpoB  MNPOMEXKYTOYHOrO  JETOHATOpa  IJii  WHULMUPOBAHHS
MaJIOUy BCTBUTENbHBIX BB.

e PasmernieHune maTpoHOB-00EBUKOB U MPOMEKYTOUYHBIX IE€TOHATOPOB B 3apsife.

Pacuem napamempoe EBP npu ompabomxe mecmopoicoenuil OmKpslmplmM cROCo60oM
@akTophl, BIUSIONME HA KAa4yeCTBO B3pbiBa. BrIOOp pacuérHOro yaenpbHOro pacxoma BB.
HuameTp 3apsina, JIUHUS COMPOTHUBJICHHS MO TOMOINBE, CETKA PACIOJOKEHHUS CKBAXKHH.
Koncrpyknust 3apsima. Beicota ycrynoB. BiusiHne 3aboiiku Ha 3((EKTHBHOCTb B3PBIBAHUS.
Meronuka pacyera napameTpoB OypOB3PBIBHBIX pabOT NPU B3PLIBAHUH B YCTYIIE.

Bompocs! [iist caMOCTOSITENNIEHOTO H3YUYSHUSI:

e CnocoOpl UWHTEHCH(pUKALMKM TMpoLecca pa3pyLIEeHHss TOPHBIX [MOPOJ  Pas3IMYHON
TPELIUHOBATOCTH CKBAKUHHBIMHU 3aPsA1aMHU.

Konumypuoe e3pvieanue

OOmmue cBenenust. MeTon npenBapUTENbHOTO Mexeo0pa3oBaHusl. MeTos KOHTYpHONH OTOOHKH.
Bribop nunamerpa 3apsina. Konctpykuus 3apsina. BB nist KoHTYpHOTO B3pBIBaHUS. TEXHOIOTUH
MPOBEAECHUS] KOHTYPHOIO B3PbIBAHUS.

FBe3zonacnocmo pyunozo 3apaxcanus 63pvléHbIX 6b1pAdOMOK
Obecrnieuenne Ge30macHOCTH Ha pabodyeM MecTe B3phIBHHUKA. be30macHOCTh pydHOTO 3apsiKaHHs
Iy POB, CKBAJKUH U KaMep. be3onacHoCTh B3pbIBaHUS Heradapura.

Texnonozusn u 6e30nacHoCmb MEXAHUIUPOBCAHHOZ0 3APANCAHUA

be3onacHOCTP MEXaHM3MPOBAHHOTO 3apsDKAHUSl LINMYyPOB, CKBAKHMH M Kamep. TpeGoBaHus
0€30MacHOCTH K YCTPONCTBY CTalIMOHAPHBIX IMyHKTOB U3rOTOBJIEHUs] BB 1 MyHKTOB MOATOTOBKU
BB 3aBoackoro mpomsBoncTBa. [peboBaHuss  O€30MACHOCTH K TEXHOJOTHYECKOMY
o0opynoBaHHIO. Mepbl 3aIIUTBl OT CTATHYECKOTO SJIEKTPUYECKOrO 3JIEKTPUUECTBA U OXpaHa
OKpPY KaroIIei Cpeasl.

Kopomkozameonennoe é3pvieanue 3apsooe BB
CymHocts kopoTko3amenieHHoro B3peBaHus (K3B). Pacuér BpemeHu 3amemyieHUss MeEXIy
B3pbIBAaHUEM 3apsiioB wiM rpynn 3apspoB. Cxempl K3B, mx QOoCTOMHCTBA M HENOCTATKH.
MonTax B3pbiBHOM ceTu nipu K3B. CHukeHne celicMudeckoro aeicTsus B3pbisa pu K3B.
Bomnpocs! st caMOCTOSTENBHOTO U3YUYEHUS:

e TpanenueBunnsie 1 BOJHOBBIE cxeMbl K3B. Ux npenMyinecTBa 1 HEIOCTaTKH.

e JluaroHanbpHble U KOJbLIeBbIe cxeMbl K3B. YcinoBust ux npuMeHeHus.

Omxka3zl, ux npudUnbLl, MEPLL NPEOYNPEINCOEHUA, NOPAOOK IUKEUOAUUN

[IpyuuHBl OTKAa30B NMPH OTHEBOM M 3JIEKTPOOTHEBOM B3pbIBAHUU. [IpUYMHBI OTKAa30B TNpPHU
3JIEKTPUYECKOM B3pbIBaHUU. KOHTpOAL mNapamMeTpoB SJIEKTPOB3PBIBHBIX ceTell. IIpudnHbl
OTKa30B npu B3pbeiBaHUU ¢ mnomornpio JIII. Tlopsimoxk nMKBHOALMM OTKA30B LIITYPOBBIX,
CKBXMHHBIX M KaMEPHBIX 3apsgoB. AHaNN3 NPUYMH OTKA30B CKBAKHUHHBIX 3apsiioB Ha
Kapbepax.



Ilopaook nposedenusn maccogozo 63puiea

Hokymenrauusi. IlpoekT MaccoBoro B3peiBa. IlomroroBka Ooka K MacCOBOMY B3DBIBY.
Cocrasnenue pacnopsiika MaccoBoro B3pbiBa. MoHTax B3pbIBHOM ceTH. OXpaHa ONAcHOH 30HBI
MeponpusiTus nocie B3pbIBa.

bezonacnocms 63pviensix pabom npu nOO3IEMHOIL Pa3paAdomKe pyoOHbsIX MeCHOPOIHCOeHUTL
OO0wmue mMoONOXKEHUss O MPOBENEHHH MAaCCOBOTO B3pbiBa. MeETOIbI NPOBENEHUS MAaCCOBBIX
B3PBIBOB MPH MOA3EMHOI pa3padoTke MecTopokaeHuid. Beidop BB u CU nnst MaccoBoro B3peiBa
B TOA3EMHBIX ycioBusX. [IpoekT maccoBoro B3pbiBa. Pacmopsiiok NpPOBENEHHs MacCOBOTO
B3PBIBA.
Bomnpocs! 11t caMOCTOSTEIBHOTO U3y YeHUS:

e [lopsnok NPOEKTHPOBAHMUS U TPOBEINCHHUS MACCOBBIX B3PBIBOB [0 CHEIHAIBHBIM

MPOEKTaM.

Be3onacnocmp nexmpuueckozo 63psl6anus npu HAIUYUU OJIYIHCOAIOUUX HOKOG

OnacHOCTb 3NEKTPOTATOBBIX ONYy’KAAIOIINX TOKOB, TOKOB yTedkd. OMacHOCTb TI'PO3OBBIX
Pa3psAnOB, SJEKTPOCTATHUECKUX pPas3psiioB, E€MKOCTHBIX TOKOB kabened. OmMacHOCTh TOKOB
KOHTPOJBHO-U3MEPHUTEIbHBIX MPHOOPOB, 3JIEKTPOMATHUTHBIX H3JIydYeHUH. MeponpusaTus 1o
YMEHBLICHHIO OTMTACHOCTH OJIy KIAOIINX TOKOB.

Ilpesrcoespementsvie  63pblénl, OMKA3bL 3APAO08, MemOObl UX HPEOOMBPAULEHUA U
JUKEUOAUUU

Knaccudpukaumus  mpuYMH — NPEKAEBPEMEHHBIX  B3PBIBOB.  Mepbl  MpenypeKIeHHs
MPEKIEBPEMEHHBIX B3pbIBOB. OMacHOCTh MEXaHWYECKHX Bo3felicTeuili Ha BM. OmnacHocTh
XUMHYECKUX peakuuili Mexay BM u BHemHen cpepoil. Hexkauectsennele BM kak nmpudunHa
NpeXIEeBPEeMEHHBIX B3pbIBOB. Kiaccudukanmst npudnH 0TKa30B. OTKas3bl 3JIEKTPOB3PBIBHBIX
cereil. Otkasnl ceteit u3 L. Mepsl mpenoTspalieHusi 0Tka3oB. Mepbl 6€30macHON TMKBUIALUN
OTKa30B.

Beszonacnocmo  63puiensix pabom npu  coemecmHoll  papabomke MecmopoyHcOeHuil
OMKPBIMBIM U NOOIEMHBIM CHOCOOAMU
HpeI/IMYH_[eCTBa U HEAOCTATKU COBMECUICHUA OTKPBLITBIX W NOA3CMHbBIX pa60T BO BpPCMECHU U
npoctpancTee. OpraHU3allMOHHO-TEXHUYECKHE MPHUHLUIBI BEACHUS B3PBIBHBIX pPadoT mpu ux
COBMELICHUH. B3pbiBHbIE paboOThl B Kapbepe MPH COBMECTHOW pa3paboTKe MeCTOPOKICHU.
IIpoHNKHOBEHNE SIIOBUTHIX TA30B B MOA3EMHBIE BHIPAOOTKH OT B3pPHIBOB B Kapbepax. Mepsl
0e30MacHOCTH IPU COBMECTHOH OTpaboTke. 3amuTa 000py10BaHHUS Kapbepa 1 BIBOA JIFOACH.
Bomnpoce! asist caMOCTOSITEIBHOTO U3YYEHUST:

L4 OpFaHI/ISaLII/IOHHO-TeXHI/ILIeCKI/Ie NPUHLUIIBI BEACHUA B3PbIBHBIX pa60T npu COBMEILICHUH

OTKPBITBIX U IMOA3EMHBIX pa60T

Yoapuuie ¢o30yuminsie eonnvt npu noozemnoil papabomre u Memoosvl UX 1OKAIU3AUUU
OO6wme ceenenust. Mexanusm o0pa3oBaHus yapHOH Bo3nyHOH BoHBI (YBB) 1 €€ ocHOBHBIE
napametpsl Jlenicteue YBB Ha moneit u coopyskeHus. I'paHuIpl ONACHON 30HBI MO IEHCTBUIO
VYBB. VinpasneHue nefCTBUEM yAApHBIX BO3AYIIHBIX BOJIH. JallUTHbIE YCTpPOIiCcTBa B
NOA3EMHBIX BBIPAOOTKaX OT YAAPHBIX BOJIH.



Bezonacnocmp 63puienpix pabom ¢ waxmax, onacuulx no 2azy u nstiu. Ilpedoxpanumenvmsie
BB
BunusHue ycnoBuii  B3pBIBAHMST HA  BOCIUIAMEHSIIOLIYIO — CIIOCOOHOCTH  3apsinoB  BB.
IIpenoTepainenue BBIFOpPaHUS NPENOXPAHUTENBbHBIX BB B yrompHbIX IIaxTax W pPyAHHUKAX,
OMAaCHBIX 1O ra3y ¥ nbutk. Kananesslii 3¢ ext. CriocoObl mpenoTBpalueHus BBITOpaHUi 3apsaoB
BB. IlpenorspalieHre BOCIIAMEHEHUs B3PBIBOOMACHOW aTMOC(epbl MpU B3PBIBAHHH 3aPsIOB
npeaoxpanutenbHelx BB. Teopus m MexaHU3M BOCILUIAMEHEHMs] METAHO-BO3IYyLIHOW CMECH
B3pbIBOM 3apsinoB BB. Knaccudukanms u coiictsa npenoxpanurensabix BB. CorpsicaTenbHoe
B3pbIBaHue. HasHaueHue u BUABI COTPSICATENBHOIO B3PbIBAHUS.
Bonpocs! nist caMOCTOSITENBHOTO U3YYEHHUS

e TexHOMOrus COTPSCATENLHOTO B3PBIBAHUH ITPH MPOXOAKE BBIPAOOTOK.

e  Oco0eHHOCTH COTPsICAaTEIHHOTO B3PBIBAHMS B CTBOJIAX.



HPUJIOKEHHE 2

BOITPOCHI K TECTY 1 (9 cemectp)

3aganue Ne 1 OpranusaiuoHHble BONPOCHI NPH BeAeHUH B3PbIBHBIX padoT

K npomsBoacTBy B3pbIBHBIX pabOT Ha 3€MHOH MOBEPXHOCTH AOIMYCKAIOTCS B3PBIBHUKU HE
MOJIOXKE:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 20 ner
2) - 22 ner
3) - 23 ner
4) - 25 ner

3ananue Ne 2 OpranusaiuoHHble BONPOCHI NPH BeleHUH B3PbIBHBIX padoT

K MPOU3BOACTBY B3PbIBHBIX pa60T B YI'OJIBHBIX IIAaXTaxX, OMACHBIX IO a3y WJIH IbLIH,
AOMYCKAOTCSA B3PbIBHUKN HE MOJIOXKE!

Beibepure ouH U3 4 BApHAHTOB OTBETA:

1) - 20 ner
2) - 22 ner
3) - 23 ner
4) - 25 ner

3ananue Ne 3 OpranusaiuoHHble BONPOCHI NPH BeeHUH B3PbIBHBIX padoT

K nponsBoacTBY B3pbIBHBIX padOT JONMYCKAKOTCs B3PBIBHUKHU C 00pPa30BaHUEM HE HIIKE:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 9 kJ1accoB

2) - 11 kymaccos

3) - CpeHEro TEXHUYECKOro
4) - Briciiero TexHU4eCcKoro

3ananue Ne 4 Opranu3aunoHHbIE BONIPOCHI PH BeIecHUU B3PbIBHBIX padoT

B3prBHbIe pa60TbI B IIaXTax, ONACHBIX IO rasdy W NbUIN, PA3PCIIACTCA BECTH TOJILKO!

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - B3pbIBHUKAM 5 paspsiaa
2) - B3pbIBHUKAM 4 paspsiaa
3) - MacTepaM-B3pbIBHUKAM
4) - TOPHBIM HHXXEHEpaM

3aganue Ne S OpranusaiuoHHble BONPOCHI NPH BeeHUHU B3PbIBHBIX padoT

B3peiBHUKH, paboTaroiie Ha 3eMHOH OBEPXHOCTH, HOJIKHBI IPOXOANTH MEPUOTUIECKIE
MEIMLMHCKHE OCMOTPBI OJIUH Pas:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - B IOJ

2) - B [IBA rofia
3) - B MMOJTOAA
4) - B TPU rojia

3ananue Ne 6 OpranusainoHHble BONPOCHI NPH BeleHUHU B3PbIBHBIX padoT

B3prBHI/IKI/IJ pa6OTaI-OH_II/Ie B NOA3CMHLBIX YCJIOBUAX, AOJIKHBI IPOXOAWUTH NEPHUOANYCCKUC




MEJIMIMHCKHE OCMOTPBI OJJUH pPas:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - B IoJ

2) - B [IBA rofia
3) - B MMOJITOAA
4) - B TPU rozia

3aganue Ne 7 OpranusaiuoHHble BONPOCHI NPH BeleHUH B3PbIBHBIX padoT

K npodeccun B3pbIBHUKOB MPEAbSBISIOTCS KBAIN(UKAIIMOHHBIE TPEOOBAHMS HA YPOBHE:

Bribepure ouH U3 4 BAPHAHTOB OTBETA:

1) - I1I pazpsina
2) - IV pazpsina
3) - V paspsna
4) - IV - VI pazpsinos

3ananue Ne 8 TpeGoBaHus K YCJIOBHSIM XpaHeHHsl U nepeso3ku BM

IIupuHa 3arpeTHOH 30HBI BOKPYT TEPPUTOPHH OA3UCHOTO CKJIAA COCTABIISET:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 50 M npu BbICOTE Orpajbl 2 M
2) - 50 M npu BbICOTE Orpajpl 3 M
3) - 25 M IIpH BBICOTE Orpajibl 2 M
4) - 25 M IIpH BBICOTE Orpajibl 3 M

3ananue Ne 9 TpeGoBaHus K YCJIOBHSAIM XpaHeHus u nepeso3ku BM

I[.]'I;I KPAaTKOBPEMCHHBIX CKJIAAOB BbICOTA Orpadbl MOXKET OBITb YMEHBIICHA O0:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 2 M
2) - 1,5m
3) - 1 M
4) - 0,5m

3ananue Ne 10 TpeGoBaHusi K yCJ10BHSIM XpaHeHuUs1 M nepeBo3skn BM

IIpenenpHas BMmecTumMocTe BB KpaTkOBpeMEHHOro CKj1aaa He AOJKHA NPEBBIATh:

Bribepure ouH U3 4 BApHAHTOB OTBETA:

1) - 120 T

2) - 60 T

3) - 30T

4) - 10 MPOEKTY

3ananue Ne 11 TpeGoBaHus K yC10BUSIM XpaHeHHs1 U nepeBo3ku BM

BmectumocTs BB kaxknoi kamepsl B CKJIaAax KaAMEPHOrO TUIIA HE JOJKHA NPEBbIATh:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 15T
2) - 10T
3) - 5Tt
4) - 2T

3ananue Ne 12 TpeGoBaHusi K YCJI10BHSIM XpaHeHuUs1 M nepeBo3kn BM

B cknanax siuefiKoBOro THIA pa3pernaeTcs B KaXKI0H ssueiike XpaHuTh He Oouee:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:




1) - 0,4T
2) - 0,5T
3) - 0,8 T
4) - 10T

3ananue Ne 13 TpeGoBaHusi K yC10BHSIM XpaHeHHUs1 M nepeBo3kn BM

CxopocTh aBTOMOOMJIEH Npu nepeBo3ke BM Ha 3eMHOI MOBEPXHOCTH HE TOJKHA MPEBBIIATS!

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 40 xm/q
2) - 60 Km/q
3) - 80 km/4
4) - 100 km/u

3ananue Ne 14 TpeGoBaHusi K yC10BHSIM XpaHeHuUs1 M nepeBo3ku BM

3acTUTHYTHIN TPO30ii TpaHCIOPT ¢ BB H0o/keH ObITh OCTAHOBJIEH HA OTKPBHITOM MECTE M Ha
PACCTOSTHUU OT JIECA U XKWJIbsi HE MEHee:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 300 m
2) - 200 M
3) - 100 M
4 - 50 M

3ananue Ne 15 Onpenesienne 0e30NacCHbIX PACCTOSTHHHA

MuHUMaIbHO TONMYCTUMBIN PaANyC ONACHOM 30HBI HA 36MHOM MOBEPXHOCTH NPU METONE
HAPY’KHBIX 3aPsii0B:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 200 M
2) - 300 M
3) - 400 M
4 - 500 m

3ananue Ne 16 OnpenesieHue 6€30NMACHBIX PACCTOSAHHI

MuHuMaIbHO TONYCTUMBIN PaANyC ONIACHOM 30HBI HA 36MHOU MMOBEPXHOCTH IIPU METONE
CKB&XHMHHBIX 3apsJI0B:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 50 M
2) - 100 M
3) - 200 M
4 - 300 M

3ananue Ne 17 Onpenesienne 0e30NacHbIX PACCTOSTHHH

MUHUMAJIBHO AONYCTHUMBIN pafinyC OMACHOM 30HBI IPH B3PBIBHBIX paboTax Ha CTPOUILIOMATKAX

Bribepure onuH 13 4 BApHAHTOB OTBETA:

1) - 30 m

2) - 50 m

3) - 100 m

4) - 10 MPOEKTY

3ananue Ne 18 Onpenesienne 0e30NacHbIX PACCTOSTHHHA

Ecnu oxpaHseMblli 0OBEKT PacIIOIOKEH HEITOCPEICTBEHHO 32 MPErpajion, CTOsIIEH Ha MyTH




pacnpoctpaneHus YBB, To paccunTaHHOE PacCTOSTHUE MOXKET OBITh:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - YMEHBLIEHO BABOE
2) - YMEHBIIEHO BTPOE
3) - yBeJauueHo B 1,5 pasza
4) - YBEJIMYEHO B [1Ba pasa

3ananue Ne 19 Onpenesnienne 0e30NacHbIX PACCTOSTHHHA

I1pu B3pBIBAaHUHU B Y3KHX JOJIMHAX O€30MacHOe paccTosiHue 1o aeiicteuio YBB Heobxonumo:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - yABOUTD
2) - yTPOUTh
3) - yBeJIU4UTh B 1,5 paza
4) - YBEJIMYUTD B JIBa pasa

3ananue Ne 20 Onpenesienne 0e30NaCHbIX PACCTOSTHHHA

IIpy moOAroTOBKE MAacCOBBIX B3PBIBOB HAa OTKPBITBIX TOPHBIX padoTax 3ampeTHas 30Ha OT
Ompkalimero 3apsAaa JODKHA COCTABIIATh HE MEHEE:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 10 M
2) - 20 M
3) - 40 M
4 - 50 M

3ananue Ne 21 Onpenesienne 0e30NACHbIX PACCTOSTHHHA

HpI/I NOATOTOBKE MACCOBBIX B3PBIBOB B MOA3C€MHBIX PYAHUKAX 3aMMPE€THAsA 30HAa OT 3apﬂHHOﬁ
MAIIUHBI U OJIMKAMIIErO 3apsaa A0JKHA COCTABJISAATH HC MCHEC!

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 20 M
2) - 30 M
3) - 40 M
4 - 50 M

3ananue Ne 22 TexHoJ10rusi M 6€30MACHOCTb OTHEBOI0 B3PbIBAHHS

I1pu OrHEBOM B3pPBIBAHUHU JJTMHA 3XKUTaTeIbHONW TPYOKH TOJKHA COCTABJIATh HE MEHEE:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 25 cm
2) - 50 cm
3) - 75 cm
4) - 100 cum

3ananue Ne 23 TexHoJiorusi 4 6€30MACHOCTb OTHEBOr0 B3PbIBAHHUS

Komner Ol nomkeH BRICTYNATh U3 HIMypa HE MEHEE YeM Ha:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 20 cm
2) - 25 cm
3) - 30 cm
4) - 50 cm

3ananue Ne 24 TexHoJ10rusi M 6€30MACHOCTb OTHEBOI0 B3PbIBAHHS




Jnuna OLL koHTpOoSBbHOH TPYOKH HOJKHA OBITE KOPOYE MO CPABHEHUIO CO ITHYPOM CaMOH
KOPOTKOW M3 NPUMEHSIEMbIX 32)KHTaTeJIbHBIX TPYOOK HE MEHEE YeM Ha:

Bribepute nBa U3 4 BAPHAHTOB OTBETA:

1) - 25 cm
2) - 50 cm
3) - 60 cm
4) - 100 cuM

3ananue Ne 25 TexHoJiorusi M 6€30NACHOCTb OTHEBOI0 B3PbIBAHHS

IIpu oraeBOM B3pbIBAHMU Ha 36MHOH MMOBEPXHOCTH KOHTPOJIBbHAS TPYOKa JOIKHA Pa3MeInaThCst
OT 3)KUTaTeIbHON TPYOKH, MOKUTaEMO NEPBOiL, HA PACCTOSIHUN HE MEHEe:

Beibepure ouH U3 4 BApHAHTOB OTBETA:

1) - 3Mm
2) - 4 m
3) - 5™
4) - 10 m

3ananue Ne 26 TexHoJiorusi 4 6€30MACHOCTH OTHEBOr0 B3PbIBAHHUS

HpI/I OrHCBOM B3PbIBAHUHA IIPHU HAJTUYIHUHN OTKA3a BbIXOOUTDH U3 YKPBITHA PA3PCIIACTCA MOCIIC
MOCJIEAHErO B3PbIBa HE PAHBILE YeM Yepes:

Beibepure onuH 13 4 BApHAHTOB OTBETA:

1) - 5 MuH

2) - 10 MuH
3) - 15 mMun
4) - 30 MuH

3ananue Ne 27 TexHoJiorusi H 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHS

IIpu onHOBpEeMEHHO B3pbIBa€MbIX AjlekTpoaeToHaTopax A0 100 wT B kaxabiil D/ nomkeH
MOCTYNAaTh TOK CUJIOH HE MEHEe!

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 0,5 A
2) - 1,0A
3) - 13 A
4 1,5A

3ananue Ne 28 TexHoJiorusi 1 6€30NACHOCTD YJIEKTPHYECKOT0 B3PbIBAHUSA

IIpu onHOBpEMEHHO B3pbIBa€MbIX AJlekTpoaeToHaTopax A0 300 wT B kaxabliil D/ nomkex
MOCTYNAaTh TOK CUJIOH HE MEHEe!

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 1,0A
2) - 13 A
3) - 1,5A
4 - 25 A

3ananue Ne 29 TexHoJiorusi ¥ 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHUS

IIpu npumenennn /] MOHIKEHHON YyBCTBUTENIBHOCTH TapPaHTUIHBIN TOK TOJIKEH OBITh HE
MEHEE:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 25 A

2) - 3A




3) - 4 A

4) - 5A

3ananue Ne 30 TexHoJiorusi u 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHUS

DIIeKTPOAETOHATOPEL, MPEIHA3HAYCHHBIE IS PA3eNIKU HerabapuTa, IpoBEPSIFOTCS] BBIOOPOUHO
13 pacuera OT KOJMYECTBA, IOMEIEHHOrO B KAKAYI0 KOPOOKy, HE MEHee:

Beibepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 1%
2) - 2%
3) - 5%
1) - 10 %

3ananue Ne 31 TexHoJiorusi u 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHUS

aﬂeKTpOI/ISMepI/ITeHBHbIe nu BHGKTpOI/ICHbITaTeJ'IbeIe HpI/I60pr JOJIDKHBI 1aBaTh B LICIIb TOK HE
Ooutee:

Beibepure oiuH U3 4 BApHAHTOB OTBETA:

1) - 20 MA
2) - 30 MA
3) - 40 MA
4) - 50 MA

3ananue Ne 32 TexHoJiorusi 1 6€30NACHOCTD YJIeKTPHYECKOr0 B3pbIBAHHUSI

MapkupoBaHHbIE CPEICTBA MHULIMUPOBAHUS HA BPEMs OTITyCKa, KOMAHIUPOBKH HITH OOJIE3HU
B3pPBIBHHUKA JOJDKHBI XPAHUTHCS HA pacxogHoM ckiane BM He Goee:

Bribepure ouH U3 4 BApHAHTOB OTBETA:

1) - 1 mec
2) - 2 mec
3) - 6 mMec
4) - 12 mec

3ananue Ne 33 TexHoJiorusi u 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHUSI

Howmep, nprcBoeHHBII B3PBIBHUKY, IPU €r0 NMEPEBOIE Ha APYTYI0 padoTy WK YBOJbHEHUU
MOJKET OBITh MPUCBOEH APYTOMY B3PBIBHHUKY TOJIBKO YEPE3:

Beibepure ouH U3 4 BApHAHTOB OTBETA:

1) - 6 mMec
2) - 1 rong
3) - 2 ropa
4) - 3 roga

3ananue Ne 34 TexHoJiorusi u 6€30NACHOCTD YJIEKTPHYECKOr0 B3pbIBAHHUS

IIpu B3pbIBaHNM € IpMeHeHHEM D /] BBIXOIUTD B3PBIBHUKY U3 YKPBITHS [IOCHE B3pbIBa
pa3pelnaeTcsi He paHee 4YeM 4epes:

Bribepure ouH U3 4 BApHAHTOB OTBETA:

1) - 5 MuH

2) - 10 MuH
3) - 15 Mun
4) - 25 MuH

3ananue Ne 35 TexHoJiorusi u 6€30NACHOCTD YJIeKTPHYECKOr0 B3pbIBAHHUSI

IIpu B3pbIBaHUM C TpUMeHeHHeM D /1 BBIXOAUTD B3PbIBHUKY M3 YKPBITHS IPU HAJUYUU OTKa3a




paspelnaercsi He paHee YeM Yepes:

Bribepute nBa U3 4 BAPHAHTOB OTBETA:

1) - 5 MuH

2) - 10 MuH
3) - 15 MuH
4) - 25 MuH

3ananue Ne 36 TexHoJsiorust B3pbiBanusi ¢ nomoubio A1l u CUHB

I[J'II/IHa CTAPTYHOLICTO BOJIHOBOJA B BOJTHOBOAHBIX CUCTEMAX COCTABJISACT:!

Bribepure ouH U3 4 BAPHAHTOB OTBETA:

1) - 500 m
2) - 1000-1500 m
3) - 2000 m

4) - 2000-2500 M

3ananue Ne 37 TexHoJsiorust B3pbiBanusi ¢ nomousio A1l u CUHB

IIpu npuMeHeHNH HE3NEKTPUUECKUX CUCTEM MHULIMUPOBAHUS NTepeaayda y1apHOH BOJIHBI 1O
BOJIHOBOZY MPOMCXOAMT CO CKOPOCTBIO:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 1 km/c
2) - 1,5 km/c
3) - 2 kM/C
4) - 2,5 km/c

3ananue Ne 38 Texnosiorusi B3peiBanus ¢ nomombio 1T u CUHB

Jy6muposanue ceru I nomKHO NPOU3BOIUTECS MPU JJIMHE MArucTpanu doyee:

Beibepure ouH U3 4 BAPHAHTOB OTBETA:

1) - 50 M
2) - 100 M
3) - 150 M

200 M

3ananue Ne 39 TexHoJjiorust B3pbiBanusi ¢ nomoubio A1l u CUHB

Jyomuposanue ceru I nomkHO npousBoauthest npu odiem pacxoae I Honee:

Beibepure oquH U3 4 BAPHAHTOB OTBETA:

1) - 200 M
2) - 300 M
3) - 400 M
4 - 500 m

3ananue Ne 40 TexHoJsiorust B3pbiBanusi ¢ nomoubio A1l u CUHB

I[J'ISI I/IHI/ILII/II/IpOBaHI/ISI HI/ISKOLIYBCTBI/ITGJ'IBHBIX BB B CKBAJKMHHBIX 3apsmax HpI/IMeHﬂI-OT IaImKm-
JI€TOHATOPBI MACCOM:

Bribepure oquH U3 4 BApHAHTOB OTBETA:

1) - 0,2 xr
2) - 0,4-1,0 xr
3) - 1,0-2,0 xr
4) - 5,0 kT




BOITPOCHI K TECTY 2 (9 cemectp)

3ananue Ne 41 Be3onacHocTh B3pbIBHBIX padoT NpPH NMOA3eMHOM pa3padoTke
PYAHBIX MECTOPOKACHHI

3apspkaHue MIypoB (CKBAXKHIH) 3aMPEIaeTcs ¢ JIGCTHUL Ha BBICOTE DoJiee:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 2 M
2) - 3 M
3) - 4 m
4) - 5™

3ananue Ne 42 Be3sonacHocTh B3pbIBHBIX padoT NpH NMOA3eMHOMH pa3padoTke
PYAHBIX MECTOPOKACHHI

3ap$[>1<aHI/Ie " B3PbIBAHUEC B MMOA3CMHBIX Bpra6OTKaX AOJIKHO MPOBOAUTHLCS MO KOHTPOJICM!

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - CTapLIEro B3pbIBHUKA

2) - PYKOBOJUTEIS] B3PBIBHBIX paboT
3) - HayaJIbHHUKA yyacTKa

4) - IJIABHOTO HH)XXEHEpa

3ananue Ne 43 Be3onacHocTh B3pbIBHBIX padoT NpH NMOA3eMHOMH pa3padoTke
PYAHBIX MECTOPOKACHHI

IIpu npon3BoACTBE B3PBIBHBIX pabOT BCTPEUHBIMHU 3a00sIMH PaOOThI JOJDKHBI TPOBOIUTHCS
TOJIBKO U3 OJHOTO 320051, KOTa pa3Mep LeJINKa MeXKAY BCTPEYHBIMU 3a00MU COCTABUT:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 5™
2) - 6 M
3) - 7™M
4) - 10 m

3ananue Ne 44 Be3sonacHocTh B3pbIBHBIX PadoT NpH NMOA3eMHOMH pa3padoTke
PYAHBIX MECTOPOKACHHI

3anpemaercs BeneHHUE B3PBIBHBIX paOOT Ha PACCTOSIHUU OT Ckyiana BM, y4acTKOBOTO MyHKTA,
pa3xaTOYHON KaMepbl MEHee:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 10 M
2) - 20 M
3) - 30 M
4) - 50 M

3ananue Ne 45 Be3sonacHocTh B3pBIBHBIX PadoT NpH NMOA3eMHOMH pa3padoTke
PYAHBIX MECTOPOKACHHI

Jlomyck jroneii B BBIpaOOTKY (3a00ii) Tociie B3phIBHBIX PpabOT MPOU3BOAUTCS TOJBKO MPU
YCJIOBUH COMEPIKAHUS SJOBUTHIX MPOAYKTOB B3phIBa MO 00BEMY B MepecyeTe Ha YCIOBHBbII
OKCHJ yryieposia He OoJee:

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - 0,001 %

2) - 0,005 %

3) - 0,008 %




4 | - ]001%

3ananue Ne 46 be3sonacHocTh B3pbIBHBIX PadoT NpH NMOA3eMHOMH pa3padoTke
PYAHBIX MECTOPOKACHHIT

O0ObeM BpeMEeHHBIX LEIUKOB 1 MOTOJIOUHHBL, MTOAJIEKAIIUX OTHOBPEMEHHOMY OOPYIIEHUIO
B3pPBIBAHUEM, COCTABJISIET, KAK MPABUJIO, OT OOIINX 3aMacos OJ0Ka:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 10-20 %
2) 20-30 %
3) - 40-50 %
4) - 60-70 %

3ananue Ne 47 Be3onacHocTh B3pbIBHBIX padoT NpH NMOA3eMHOM pa3padoTke
PYAHBIX MECTOPOKACHHI

J1J1st KaMepHBIX 3apsioB HEOOXOIMMO HCIONTB30BaTh BB:

Bribepure onuH U3 3 BAPHAHTOB OTBETA:

1) - NOPOLIKOOOpa3HbIe (B MEIIKAxX ) UK MPaHyJIHMPOBaHHbIE (0€3 Tapbl)
2) - B JIEpEBSIHHOM Tape

3) - NaTPOHUPOBAHHBIE MAJIOTO IHAMETPA B IMAYKaxX

4) B MOJIMSTHIICHOBBIX PYKaBax

3ananue Ne 48 be3zonacHocTh 3JIeKTPHYeCKOro B3PbIBAHMS NPH HAJTHYHH
0JIy:KIAI0IHX TOKOB

besonacHeiii Tok st )1 HOpMaTbHON YyBCTBUTEIBHOCTH COCTABJISIET:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) ] 0,1-0,15 A
2) ] 0,15-0,18 A
3) ; 0203 A
4) ; 1A

3ananue Ne 49 Be3zonacHocTh 3JIeKTPHYeCKOr0 B3PbIBAHMS NPH HAJTHYHH
0JTY:KIAI0IHX TOKOB

MakcuManbHbIe 3HAYeHUS OJTy KIAIOLIEro TOKa yTeUKH O0OHAPYKUBAIOTCS OT padoTaroLero B
TOPHOH BBIPa0OTKE 3JIEKTPOBO3a HA PACCTOSIHHH:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 10 M
2) - 15 M
3) - 100 M
4 - 150 M

3ananue Ne 50 be3zonacHocTh 3JIeKTPHYeCKOro B3PbIBAHMS MPH HAJTHYHH
0JIy:KIAI0IHX TOKOB

I"'pozoynopabie 3] nMeroT 0€30MacHbIN TOK:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 1A
2) - 3A
3) - 4 A
4) - 5A




3ananue Ne 51 Be3onacHocTh 3JIeKTPHYeCKOIr0 B3PbIBAHMS NPH HAJTHYHH
0JIY:KIAI0IHX TOKOB

MakcuMasbHOe PacCTOsIHHE OT padOTAOIIEro HIEKTPOBO3a, HA KOTOPOM OOHAPY KUBAIOTCS
Ony’KHaroInue TOKH YTEUKH, COCTABJISACT::

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 100 M
2) - 200 M
3) - 300 M
4 - 500 m

3ananue Ne 52 Be3onacHocTh 3JIeKTPHYeCKOr0 B3PbIBAHMS NMPH HAJTHYHH
0JIy:KIAI0IHX TOKOB

IIpu ncnonp30BaHUM CUCTEM MHULMHUPOBAHUS HA OCHOBE BOJHOBOJIOB OIIACHBIM SIBJISIETCS] TOK
YTE€YKU BEJIMYUHOM:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 4 A

2) - 5A

3) - 10 A

4) - HE UMeeT 3HauUeHus

3ananue Ne 53 Be3zonacHocTh 3JIeKTPHYeCKOro B3PbIBAHMS MPH HAJTHYHH
0JIY:KIAI0IHX TOKOB

Kabenp, npennasnauennbiii s nogkmoueHnst IBC, MOKET COXPaHSTh SHEPTHUIO, TOCTATOUHYIO
1t B3pbiBa D], Oyaydn OTKIIFOUEHHBIM OoJiee:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 14
2) - 1,54
3) - 24
4) - 2,54

3ananue Ne 54 Be3zonacHocTh 3JIeKTPHYeCKOr0 B3PbIBAHMS NPH HAJTHYHH
0JTY:KIAI0IHX TOKOB

IIposona OBC cnenyer pasmernaTh OT TOKOBEAYIINX PELCOBBIX MyTeH U pa3IUUHbIX YCTAHOBOK
Ha PAaCCTOSIHUM HE MEHEE:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 10-30 M
2) - 40-50 M

3) - 100-150 m
4 - 200-250 M

3ananue Ne 55 Ilpe:kneBpemMeHHbIe B3pPbIBbI, 0TKA3bI

JIJ1st TUKBUIALN OTKA3aBIIETO MIITYyPOBOTO 3apsifa BCIIOMOTATEIbHbBIE Ty Pl OypsATCS
napajuleIbHO OTKA3aBIIMM Ha PACCTOSIHUU He OJnKe:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 20 cm
2) - 30 cm
3) - 40 cm
4) - 50 cm




3ananue Ne 56 Ilpe:kneBpemMeHHbIe B3PbIBbI, 0TKA3bI

I[J'ISI JIUKBUAAIIUHU OTKa3a CKBAYKMHHOI'O 3apsja NPOU3BOAUTCA B3PbIBAHUEC 3apsiia B CKBAYKHUHE,
npoOypeHHON mapajielbHO OTKA3aBIIeH Ha PACCTOSTHUN HE MEHEe:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - I m
2) - 2 M
3) - 3 M
4) - 4 m

3ananue Ne 57 Ilpe:kneBpeMeHHbIE B3PbIBbI, 0TKA3bI

IIpu ucronp30BaHUM B KQUECTBE MPOMEKYTOYHOTO IETOHATOPA 3apsiia U3 OPOLIKOOOPa3HOTO
BB, 3anonHsm0ero Bce ceueHne CKBa’KUHBI, €ro JJIMHA JIOJKHA COCTaBJISITh HE MEHeEe:

Beibepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 40 MM

2) - 100 MM

3) - 150 mm

4) - MIOJIOBHHBI TUAMETPA CKBAXKHHBI

3ananue Ne 58 Ilpe:kneBpemMeHHbIe B3pPbIBbI, 0TKA3bI

JInkBHIALINIO OTKA3a CKBAXKUHHOTO 3apsiia Pa3peliaeTcs MPOBOAUTD IyTEM BCKPBITHS
CKBJKUHBI OOYpUBAHUEM W B3PBIBAHUEM Iy POBBIX 3aPSA0B, PACIIOIAraeMbIX OT CTEHKH
CKBAKUHBI HE OJINKE:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 0,5M
2) - 0,75 M
3) - 1,0 M
4 - 1,5

3ananue Ne 59 IIpe:kaeBpeMeHHbIE B3PbIBbI, 0TKA3bI

IIpu pannoB3pbIBAHIH UCTIOTHUTENbHbIE TPUOOPHI «I POMY yCTaHABIMBAIOT COTIIACHO MPOEKTY,
HO Ha PaCCTOSTHUH OT OJIM)KaHIINX B3PbIBAEMbIX CKBAXKHH HE MEHEE, YeM:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 50 M

2) - 100 M
3) - 200 M
4 - 300 M

3ananue Ne 60 IIpe:kaeBpeMeHHbIE B3PbIBbI, 0TKA3bI

IIpu BeneHNH B3pBHIBHBIX Pa0OT B CYJIbQUIAHBIX PyAaX MPEKIEBPEMEHHBIN B3PbIB MOXKET
MPOU3ONTH NPU COAEPKAHUU CEPBI B PYAE HE MEHEE:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 20 %
2) - 25 %
3) - 30 %
4 - 35 %

3ananue Ne 61 Ilpe:kneBpemMeHHbIe B3pPbIBbI, 0TKA3bI

Bo uzbexanune npexneBpeMEeHHOTO B3pbIBa HE CIIEAYEeT MPUMEHSITh ] ¢ OTKJIOHeHHEM
CONPOTHUBJICHHUS] OT HOMHUHAJIA 0oJiee YeM Ha.

Bribepure onuH U3 4 BApHAHTOB OTBETA:




1) - 2%
2) - 5%
3) - 10 %
4) - 15 %

3ananue Ne 62 besonacHocte BP npu coBmecTHOi#1 pa3paGoTke MecTOpOKAeHHH

ITocne B3pbIBa CHEXKHBIN MOKPOB paiilOHa UCTEUEHUE ra30B U3 HaBaja B30OPBAHHONW FOPHOM MacChl
B atMocdepy:

Beibepure onuH U3 3 BAPHAHTOB OTBETA:

1) - yBEJIUYHUBAET
2) - yMEHbIIaeT
3) - HE BJIMSIET

3ananue Ne 63 besonacHocte BP npu coBmecTHOi#1 pa3padoTke MecTOpPOKAEHHH
[Ipu OypeHnn MOTONIOUNHBI KaMep C Kapbepa CKBAKUHBI HETOOYPUBAIOTCS 1O KPOBIIH KaMephl OT

3HaueHust HopMasbHo JIHC Ha:
Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 10-20 %
2) - 20-30 %
3) - 40-50 %
4) - 60-70 %

3ananue Ne 64 besonacHocth BP npu coBMecTHOI pa3padoTke MeCTOPOKIEHHH
[Ipu MaccoBBIX B3pbIBAX B MOA3EMHBIX BbIPAOOTKAX NEHCTBUE B3PhIBA MPOBEPSETCS HA BHIOPOC
TOPHOM MAcChI TPH PACCTOSIHUSX OT MTOBEPXHOCTH MEHBbIIIE!
Bribepute nBa U3 4 BAPHAHTOB OTBETA:

1) - onxoit JIHC

2) - asyx JIHC

3) - Ttpex JIHC

4) - noxyropa JIHC

3ananue Ne 65 BezonacHocts BP npu coBMecTHOH pa3padoTke MeCcTOpPOKIeHH
ITpu MaccoBBIX B3pBIBAX B KAPbEPE PEKOMEHAYETCS KOPOTKO3aMEIJIEHHOE B3PbIBAHUE C
MHTEPBAJIOM 3aMeJICHUsI:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 10-15 mc
2) - 20-40 Mc
3) - 50-60 MC
4 - 80-100 Mc

3ananue Ne 66 besonacHocte BP npu coBmecTHOi#1 pa3padoTke MecTOpPOKAeHHH

IIpu MaccOBBIX B3pbIBAX B KAPbEPE PEKOMEHAYETCSI IPUMEHEHHE CAEAYIOIINX CXEM B3PbIBAHHUS

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - MOPSIHBIX
2) - NMaroOHaJIbHbBIX
3) - BpYOOBBIX
4) - BOJIHOBBIX

3ananue Ne 67 YaapHble Bo3AyIIHbIE BOJHBI IPU NMOA3EMHOI1 pa3padoTKe

CKOpOCTb ABWXKCHUS BO3AYyXd B Bpra60TKaX, rac MOryT HaXOAUTBCS JIKOAU, HE JOJIPKHA




MPCBbINIATL!.

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 10 m/c
2) - 15 m/c
3) - 20 m/c
4) 25 mlc

3ananue Ne 68 YaapHbie Bo3aylIHbIe BOJHBI IPH MOA3EMHOI1 pa3padoTKe

IIpu naBnenuu Ha GpOHTE yOapHOH BO3AYIIHOH BOJHBI, paBHOM 20 kIla, CKOPOCTH BO3IYIIHOTO
MTOTOKA MPEBBIIIAET:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 20 m/c
2) - 40 m/c
3) - 60 m/c
4 - 80 m/c

3ananue Ne 69 YaapHbie Bo3aylIHbIe BOJHBI IPH MOA3EMHOI1 pa3padoTKe

IIpu pacnpocTpaHeHH yAAPHBIX BO3AYIIHBIX BOJIH Y YEJIOBEKA BOZHUKAET CUJIbHAsA KOHTY3Hs,
MOBPEKIAOTCA BHYTPEHHHUE OPraHbl U BO3MOKHBI CMEPTEJIbHBIC CJIy4Yau NMPU JABJICHUH:

Beibepure onuH U3 4 BApHAHTOB OTBETA:

1) - 20-30 k1a
2) - 40-100 kI1a
3) - 150-200 xITa
4) - 250 «I1a

3ananue Ne 70 be3onacHocTh B3pbIBHBIX pa00T B IAXTAX, ONACHBIX M0 ra3y H NbLIH

B maxTax (pygHHKax), ONaCHBIX MO ra3y WIIH MbUTH, JOJKHBI IPUMEHSTHCS IETOHATOPHI C
MPOBOJAMH TOJIBKO U3

Bribepure onuH U3 4 BADHAHTOB OTBETA:

1) - Meau

2) - AJFOMUHUS
3) - JaTyHU

4) - JKeJe3a

3ananue Ne 71 be3onacHocTh B3pbIBHBIX pa00T B IIAXTAX, ONACHBIX M0 a3y M NbLIH

IlocTosiHHAs B3PbIBHAA MarucCTpalib A0JI2KHA HAXOAUTHCA HAa paCCTOAHHUU OT MECTA B3PbIBA HE
MCHCC.

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 50 M
2) - 100 M
3) - 200 M
4) - 300 m

3ananue Ne 72 be3onacHocTh B3pbIBHBIX pa00T B IAXTAX, ONACHbBIX M0 ra3y H NbLIH

B maxTtax, onacHeIX IO ra3y Wid MbUIH, PACCPEAOTOYEHHBIE 3apsiibl JOMYCKAETCs IPUMEHSTD B
MOPOIHBIX 32005IX BEIPAOOTOK, B KOTOPBIX OTCYTCTBYET BBIIEJIEHUE FOPIOUUX ra30B, U TOJIBKO B
mnypax:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - KOHTYPHBIX

2) - BpPYOOBBIX




3) - OTOOMHBIX

4) - BCIIOMOTaTeIbHBIX

3ananue Ne 73 be3onacHocTh B3pbIBHBIX pa00T B IAXTAX, ONACHBIX MO ra3y H NbLIH

[Ipu B3pBIBaHUH TO YIJIIO U MO TOPOAE€ MUHUMAJIbHAS BeIMYMHA 3a00HKU npy riryOuHE MImypoB
6onee 1,0 M OJKHA COCTABIISITD:

Beibepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 0,2 M
2) - 0,3 M
3) - 0,4 M
4) - 0,5M

3ananue Ne 74 be3onacHocTh B3pbIBHBIX pa00T B IAXTAX, ONACHBIX M0 ra3y H NbLIH

ITpu B3pBIBAaHUHM MO YIJIKO U TIO NOPOAE MUHUMaJIbHAS [NTyOHHA MIITYPOB IOJIXKHA OBITh:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - 0,4 M
2) - 0,5M
3) - 0,6 M
4 - 1,0 M

3ananue Ne 75 Ilpenoxpanurtenbhusie BB
B 3abosix, rme umeercs ra3oBBIAENCHHE WM B3pbIBYATAs YrOJbHAs MbLIb, Pa3peIaeTcs
NPUMEHSTh TOJNBKO TMPEAOXPAHUTENbHBIE SJEKTPONETOHATOPBI MPHU  YCIOBHM  OOLIEro
MaKCHMAaJIbHOTO BpeMEeHH 3ameuieHus npu npumeneHnn BB 1V kiacca ve bonee:
Bribepute nBa U3 4 BAPHAHTOB OTBETA:

1) - 100 Mc
2) - 120 Mc
3) - 200 Mc
4 - 220 Mc

3ananue Ne 76 Ilpenoxpanurenbubie BB
B 3abosix, rme umeercs ra3oBBIAENICHHE WJIM B3pbIBYATAs YrOJbHAS IbLIb, Pa3peInaeTcs
NPUMEHSTh TOJNBKO TMPEAOXPAHUTEIbHBIE SJEKTPONETOHATOPBI MPHU  YCIOBHM  OOLIEro
MaKCHMAaJIbHOTO BpeMeHH 3ame uieHus npu npumeneHud BB V u VI knaccos He Goee:
Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - 300 mc
2) - 310 mc
3) - 320 mc
4 - 350 mc

3ananue Ne 77 llpenoxpanurtenbubie BB
C yBenuueHueM kiacca npeaoxpanurenpHblx BB ux sHepretudeckue XapakTepUCTUKU:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - OCTarOTCs O€3 M3MEHEHUsI

2) - yBEJINYUBAIOTCS

3) - YMEHBIIAIOTCS

4) - 3aBHUCAT OT BHELIHUX YCJIOBUN

3ananue Ne 78 Ilpenoxpanurtenbusie BB

UewM BbIIe KaTaauTH4deckas (MHrHOUPYIOIast) CHOCOOHOCTD COJICH-TIIIAMEracuTeNIeH, TeM




JONYCTUMBINA YPOBEHb dHepruu BB:

Beibepure onuH U3 3 BAPHAHTOB OTBETA:

1) - HUXKe
2) - BbIIIIE
3) - CTaHOBUTCS 00Jiee BEPOSITHOCTHBIM

3ananue Ne 79 Illpenoxpanurenbubie BB

JloGaBKky HUTPOTIIMIIEpHHA B IpeaoxpaHuTeabable BB urpatot poss:

Bribepure onuH U3 4 BAPHAHTOB OTBETA:

1) - njameracuTenen
2) - CEHCHOMJIN3aTOPOB
3) - (bIermMaTruzaTopos
4) - KaTaJnu3aToOpOB

3ananue Ne 80 Ilpenoxpanurtenbubie BB

JIJ1 CHYDKEHUsI TOPIOYECTH NpenoxpaHuTesbHbix BB B HX cocTaB BBOISAT:

Bribepure onuH U3 4 BApHAHTOB OTBETA:

1) - XJIOPUCTBIN HATPHI, KNI, aMMOHHI
2) - HUTPOIJIULIEPUT

3) - CEHCHOMIIN3aTOPBI

4) - AHTUITUPEHbI

JAEMOHCTPAILIMOHHBIE BAPUAHTBI BOITPOCOB
((ppoHTABHBIH ONPOC HA CEMHHAPCKHUX 3AHSITHSIX)

1. lns onepaTuBHOrO HOPMHUPOBaHUs pacxonoB Ha BBP ncnone3yercs kiaccnpukanus mopox:
1.1 mpod. M.M. IIpoToapsikoHOBa 11O KO3 PULIUEHTY KPETIOCTH
1.2 mo OypuMOCTH U B3PhIBAEMOCTH
1.3 mo obBogHEHHOCTH
1.4 no coagep:kaHuIO MOJE3HOrO UCKOMAEMOT 0
2. Knaccugukanuu mopos no B3pbIBAEMOCTH OCHOBAHBI HA ONPEICIICHHH:
2.1 Benn4uHBI yAENBHOrO pacxona BB nmpu cTannapTHBIX yCIOBUX B3PbIBAHUS
2.2 3HeproeMKocTH OypeHus
2.3 coneprkaHus MOJIE3HOrO UCKOMAEMOr0 B MACCUBE MOPOJ
2.4 abpa3uBHOCTH MOPOJ
3. st kKol KaTeropuy Mopo MO TPEIIUHOBATOCTH MOYKHO BBIOPATh:
3.1 paumoHanbHBINA AUAMETP CKBAXKUH U IINYPOB
3.2 BBICOTY yCTyIa
3.3 cpencTBa MHULMHUPOBAHUS B3PbIBA
3.4 ctocob BCKPBITUST MECTOPOXKACHUS
4. Criocob OypeHHst CKBayKHH BBIOUPAETCs B 3aBHCUMOCTH OT CIIEAYIOIINX (DaKTOPOB:
4.1 xpenocTtu nopon

4.2 TpeImnHOBATOCTH
4.3 B3pBIBAEMOCTH

4.4 npon3BOOUTENBHOCTH Kapbepa
5. boeBUK B HUKHIOK 4aCTh CKBa)KUHBI YCTAHABIUBAIOT:
5.1 HenocpeaCcTBEHHO HA JHO CKBAYKUHBI




5.2 nocne 3acoinku 20 % BB
5.3 nocne 3aceinku 30 % BB
5.4 nocne 3aceinku 50 % BB
6. Bropotii 60eBrK B BepXHEH YacTH 3apsiia OMyCKAIOT B CKBAXKHUHY MOCJIE 3aChIKU OT O0MIei
Maccel BB npumepHo:
6.1 60 %
6.2 70 %
6.3 80 %
6.4 90 %
7. Ilpu MeTone mpeaBapuUTENbHOTO Ie1e00pa3oBaHusl B COMMKEHHBIE CKBAKUHBI BBOJST
3apsAabpl JUaMETPOM MEHbIIE 1HaMeTpa CKBaKUH B!
7.1 1,5-2 paza
7.2 2-3 pa3a
7.3 3—4 pasa
7.4 4-5 pas
8. Ilpu nmpuMeHEeHNHN METOIa MPEIBAPUTEIBHOTO IIeIe00pa30BaHMs B CIIA0BIX MTOPONAX 3apsiibl
PBIXJIEHUs 110 OTHOLIEHUIO K 3apsAaM MPeiBapUTENbHOIO OTKOJIA TOJIPKHBI B3PbIBATHCS C
3aMEJICHUEM HE MEHee!
8.1 50 mc
8275 mc
8.3 100 mc
8.4 150 mc
9. MeTton KOHTYypHOI OTOOHKH B IPOUYHBIX CKAJIBHBIX MOPOJAX MPUMEHSIETCS B TEX CIyYasXx,
KOTZ1a MOIHOCTb OTOMBAEMOTO CJIOSl COCTaBJIAeT He Ooee:
9.110m
928wm
936mM
944wm
10. I'nyOuHa KOHTYPHBIX CKBXKUH JOJKHA ObITH OOJIbIIE rITyOMHBI CKBAKHH PBIXJICHUS Ha (d —
auaMeTp 3apsiia);
10.1 5d
10.2 10d
10.3 15d
10.4 20d
11. 3apspxanue mmypos (CKBaXKMH) M MOHTAXK B3PBIBHOH CE€TH Ha BeICOTE Ooee 2 M
3aIpeInaeTcs NPOU3BOAUTE C UCIONIb30BAHUEM:
11.1 necTHuy
11.2 nomocToB
11.3 moaKOB, MPUMBIKAIOIIUX K 320010
11.4 ¢ nnomaaok NOABEMHBIX MEXaHU3MOB
12. IIpu B3pbIBAaHUHU C TIOMOIIBIO JETOHUPYIOLIETO MHYpa AyOINpOBaHIE B3PHIBHOH CETH
TOJKHO MTPOU3BOIUTECS MTPH INTyOHMHE CKBaYKUHBI CBBILIIE:
121 10 m
122 15 ™
12320 m
12425 m



13. Obs3aTenbro nydnuposanue cetu I npu obmem pacxozne I Ha B3pbIB Ooee:

13.1 200 m

13.2300 m

13.3 400 m

13.4 500 m
14. O6s3aTenvHO nybnuposanne ceru AL mpu nymHe Maructpanu Oonee:

14.150 m

14.2 100 m

143 150 m

14.4 200 m
15. B maxTax, ornacHbIX MO ra3y WIN MbUIH, IPHU 3apsSKaHUU BOCXOISIINX LIITyPOB HEOOXOMMO!

15.1 B maTpoHax AenaTb KOCOW HaApe3

15.2 B maTpoHax AenaTh NPOAOJIbHBIN HaAPE3

15.3 maTpoHsI 3apsiaa BBOAUTD IO OOHOMY

15.4 Bce maTpoOHBI 3apsifa BBOAUTE ONHOBPEMEHHO
16. Ilpu anutenpbHOM 3apsi>KaHUU BOCCTAIOIIUX CKBAXUH JUJIS YA€pKaHUS aTPOHOB B CKBAKUHE
JOJKHBI IPUMEHSATHCS apallioThI:

16.1 natyHHbIe

16.2 cranbHbIE

16.3 mennble

16.4 nropantoMuHUEBbBIE
17. Ilpu TpaHCIOPTUPOBAHUU B3PBIBYATBIX BELIECTB CXKATBIM BO31YXOM BCE
3JIEKTPOTNPOBOIALINE TPYyOONPOBOABI JOJKHBI HIMETh YAEIBbHOE COMPOTHBIICHHE:

17.1 He 6onee 10 B 6-if crenenn Om cm

17.2 ne 6onee 10 B 4-i crenenn Om'm

17.3 e menee 10 B 6-i1 crenenu Om:cm

17.4 e menee 10 B 4-i1 crenenu Om:cMm
18. IIpu nHeBMO3apskaHUM LIYPOB UITIAHUTOM JIOMYCKaeTCsl MPUMEHEHNE MONUATUIEHOBBIX U
PE3UHOBBIX TPYOONPOBOAOB (IIJIAHTOB) C yACTBbHBIM OOBEMHBIM 3JIEKTPUIECKUM
COTIPOTUBJIEHUEM:

18.1 He Gonee 10 B 7-if crenenn Om-cm

18.2 He Gonee 10 B 7-i1 crenenn Omm

18.3 He meHee 10 B 6-i1 crenenu Om:cMm

18.4 e menee 10 B 4-i1 crenenu Om-cm
19. Ilpu nHeBMO3apskaHUK IPaHyJupOBaHHbIMU BB 17151 mpenoTspalieHust HaKOIUIEHUs
CTaTHYECKOTO 3JIEKTPUIECTBA peKOMeHayeTcst 100aBisITh Bony B BB B konmuectse:

19.13 %

192 2-4%

193 2-6%

19.4 10 %
20. IIpn MexaHN3MPOBAHHOM 3aps)KaHUU CKOPOCTBIO NOCTaBKU BB, mpu kOTOpPO NpOUCXOIUT
3HaYUTEIbHOE 00pA30BaAHME MBLIM U HAKOIUIEHUE 3aPsI0B CTATUYECKOT0 SJIEKTPUIECTBA,
CUMUTAETCS] CKOPOCTb CBBILIIE:

20.1 10 m/c

20.2 25 m/c

20.3 30 m/c



20.4 50 m/c
21. MakcuManpHO€E pacCTOSIHHE, HA KOTOPOE B MIPOU3BOACTBEHHBIX YCIOBHSIX MPOUCXOOUT
TpaHcnopTuposanue BB npu nHeBMo3apskaHum, COCTaBIISET:

21.1100 m

212200 m

21.3500 m

21.4 1000 m
22. Papnyc 3akpyryieHUs] TPAHCIOPTHBIX LIUIAHIOB, IO KOTOPBIM TpaHcnopTupyercs BB, nomken
COCTaBJIAITh!

22.1 6onee 0,5 m

22.2 menee 0,5 m

22.3 6onee 0,7 m

22 .4 menee 0,7 m
23. Ilpu mHEBMO3apsKaHUH JABJICHHUE CXKATOTO BO3AyXa B TPYOONPOBOIAX COCTABIISIET:

23.1 0,3-0,6 MIIa

23.2 1,05 MIla

23.3 5-10 MIIa

23.4 10-15 xIla
24. B HacTosi1Iee BpeMsl ITPH ITHEBMO3aPsKaHUH O€3011aCHON CUNTAETCS BEIMYMHA MTOTEHIINANA
CTaTHYECKOTO DJIEKTPUIECTBA MEHEE:

24.1 1000 B

242 1500 B

243 2000 B

2442500 B
25. OTHOCUTENBHOE PACCTOSIHUE MEXly CKBAXKMHAMMU /7 TIPU IMarOHaJIbHBIX CX€MaxX B3PbIBAHUS
MOYET OBITb YBEJINYEHO JI0:

251m=3
252m=>5
253m =8
254m =10

26. IIpy MHOTOpsiAHOM B3PBIBAHUU YIEIbHBIN pacxoa BB no BTopoMy U nocaeayommum psiam B
nopogax IV-V kareropuii TpeMHOBATOCTH YBEJIUYUBAIOT 10 CPABHEHHIO C PACYETHBIM HA:
26.15%
26.2 10-15%
26.3 15-20%
26.430 %
27. Ilpu MrHOBEHHOM B3PBIBAHUH PACCTOSTHUE MEXKAY PSAOAMH CKBAXXUHHBIX 3apsiioB b
MIPUHUMAETCS PABHBIM:
27.108W
272 0,85W
273 0,9W
274 0,95W
28. CreneHb ApoOsIeHHs TPH KOPOTKO3aMEIJIEHHOM B3PBIBAHUH CYIECTBEHHO YIIYyUIIAETCs 110
CPaBHEHHIO C MTHOBEHHBIM IPH APOOJIEHUN TIOPOA CIAEAYIOLUINX KaTEerOpuil TPEIUHOBATOCTH:
2811
28211



28 3 11111

284 1II-V
29. IlpuHIMNUaNnbHOE OTJIMYKE BOJTHOBOJAHBIX CHCTEM COCTOMUT B TOM, YTO [0 TOTrO KaK B
CKBa)XHMHHBIE IETOHATOPBI IOCTYIUT B3PBIBHON UMITYJIbC, IOBEPXHOCTHASI CETh MOJHOCTBIO
cpaboTaer 3a BpeMmst:

29.1 40-50 mc

29.2 60-80 mc

29.3 90-100 mc

29.4 150-200 mc
30. K TeXHOJIOrn4ecKuM NpUINHaM OTKA30B HE OTHOCSTCS:

30.1 HenpaBWIbHBINA BIOOP MapamMeTpoB OYPOB3PBIBHBIX padOT

30.2 HecoOnmrOIeHNE YCTAHOBJICHHBIX MTapaMeTPOB OYPOB3PBIBHBIX padoT

30.3 npumenenue BB B ycnoBusAX, He COOTBETCTBYIOLINX UX HA3HAYEHHUIO

30.4 HECOOTBETCTBUE MPHUHSTHIX CXEM B3pPbIBAHUS KOHKPETHBIM YCIOBHUAM
31. K TexHHUYeCKIM MPUYMHAM OTKa30B MPU B3PBIBHBIX paboTax HE OTHOCATCS:

31.1 neynosnerBopurenbHOe kauecTso BB

31.2 HEyIOBIETBOPUTENBHOE KAYECTBO CPEICTB HHULIUUPOBAHUS

31.3 npumenenue BM B yCIOBUsIX, HE COOTBETCTBYIOIIUX UX HA3HAYCHUIO

31.4 HecooTBeTrcTBHE NapameTpoB bBP xapakTepuctukam paspyluaemMoro mnopogHoro
MacCHBa
32. K opranu3allUOHHBIM IPUYUHAM OTKa30B HE OTHOCSITCS:

32.1 HeyAOBJIETBOPUTENbHAS OPTraHU3AIMS 3aPsDKAHUS B3PBIBHBIX BBIPAOOTOK

32.2 omnOKH MpU MOHTAKE B3PBIBHON CETH

32.3 Hu3Kkas kBajdu(ukaLuys nepcoHaia

32.4 HECOOTBETCTBUE MPHUHSTBIX CXEM B3pPbIBAHUS KOHKPETHBIM YCJIOBHAM
33. JInkBuAauuKO OTKA3aBUIMX LIMYPOBBIX 3aPsiA0B MPOU3BOAAT B3PbIBAHUEM 3aPsiA0B BO
BCIIOMOTATENIbHBIX LIypax, MPOOYPEHHBIX MapaJlIeIbHO OTKA3aBIINM Ha PACCTOSTHUH HE OJIMKe:

33.130 cm

33250 cm

33370 cm

33.4 100 cm
34. JIukBUAauMIoo OTKa3aBLIEr0 CKBAXKMHHOIO 3apsa NPOU3BOAAT B3PbIBAHUEM 3apsiia B
CKBaXXMHE, TPOOYPEHHON NMapajuleIbHO Ha PACCTOSHUU OT OTKAa3aBIIeH CKBA)KHHBI HE MEHEE:

3410,5m

3421,0m

3432,0m

3443,0m
35. JInkBumauuio OTKa3a CKBaKUHHOIO 3apsAa AOMYyCKAETCsl MPOBOAUTD ITyTEM BCKPBITHS
CKBaXMHBI 0OYPHUBAaHNEM H B3PhIBAHHEM LIy POBBIX 3aPsIIOB, PACIIONATAEMBIX OT CTEHKH
CKBa)XUHBbI HA PaCCTOSIHUU HE MEHeEe:

35.10,5m

3521,0m

3532,0m

3543,0m
36. PykoBoauTeneM MacCOBOTO B3pbIBa HA3HAYAETCS TJIABHBIN MHKEHEP Kapbepa (paspesa),
crienynpasieHus: OypoB3pbIBHBEIX paboT mpu odinemM Bece 3apsiaa bonee:



36,150
362100 T
36.3200T
364300 T
37. IIpoexT MacCOBOrO B3pPbIBA B Kapbepe COCTABISAETCA HA OCHOBAHUU!
37.1 Tunosoro npoexra bBP
37.2 pabouero npoexkta bBP
37.3 pabounx ueprexen
37.4 nacnopra bBP
38. IIpu moAroTOBKE MacCOBOT'O B3PbIBA OTKJIOHEHHE (PAaKTUUYECKUX Pa3MEPOB CETKU CKBAKHMH HeE
JOJIKHO MIPEBBIIIAT!
38.15%
382 10%
383 15%
38.420%
39. Pabodee MecTO B3pBIBHUKA — 3TO IUIOMIAAKA, HA KOTOPOM MPOU3BOAUTCSI:
39.1 3apsixkaHue U B3PBIBAHUE 3aps1IOB
39.2 3apsxkanue 3apsAa0B
39.3 MOHTaX B3pPBIBHOU CETH
39.4 n3roroBneHne OOEBUKOB
40. IIpu npoBeneHNH MaccoOBOTrO B3pbIBa 00s13aTenbHO aydnmposanue cetu 11 mpu obmem
pacxone 111 Ha B3pBIB OoJiee:
40.1 200 m
40.300 m
40.3 400 m
40.4 500 m
41. U3 nepeuncneHHbx BB k B3ppIBUaTEIM CMECAM MPOCTEHIIErO COCTaBa OTHOCATCS:
41.1 xapOaToel
41.2 ropsuensromuecss BB Tuna aksatosios
41.3 rpaHyauUTHI
41.4 rpaMMOHHUTBI
42. U3 nepeuncneHHbIXx BB B3pbIBUATON CMECHIO SIBIISIETCS:
42.1 HuTpOrIUUEPUH
42 .2 TUHAMUT
42.3 rexcorex
42.4 oxTOreH
43. Kakoe u3 nepeuncieHHslx BB sBasercs nepsudHbiM nHULMUpPYOWKUM BB:
43.1 Tpunutpopesopuunar csuHma (THPC)
43.2 TeTpun
43.3 rexcorex
43.4 TOH
44. Kakoe u3 nHuUuupyromux BB MOXeT NpUMEHSTHCA B KaU€CTBE KOMIIOHEHTA CMECEBBIX
NpoMBbllIeHHBIX BB:
44.1 a3un cBUHLA
44.2 rpemy4ast pTyTh
44.3 TOH



44 .4 rexcorexn

45. Ilpu npeBbIlIeHNH KPUTHYIECKOrO AuameTpa 3apsina BB:
45.1 npoucxoaut OTKa3
45.2 yBenuunBaeTCst OacHOCTh caMOBO3ropanust BB
45.3 yBenu4nBaeTCsl CKOPOCTh AE€TOHALUU
45.4 n3mensiercs rpancocras BB

46. DmynbcuorHble BB npuobperaroT HeoOXOAMMBIE B3phIBUATHIE CBOMCTBA B IIPOLIECCE:
46.1 npuUroToBIEHUS B CMECUTEIILHON YCTAHOBKE
46.2 npUrOTOBJICHUS B TUCTIEPraToOpe
46.3 BBeeHH ra30reHEePUPYIOLIei o0aBKU
46.4 BBeIeHMs] IPOMEKYTOUHOI'O AETOHATOPA



MMPUJIOKEHUE 3

IIKAJA ONEHUBAHUA KYPCOBOI'O TIPOEKTA

Ne ‘ HaumeHoBaHMe nmoKa3aTeJst ‘ Otmetka (B %)

KAYECTBO KYPCOBOI'O ITPOEKTA

1 CooTBeTCTBUE CONEpKaHUsl paOOThI 3aTAHHIO 0—-20

2 I'paMOTHOCTP M3JIOJKEHUS U Ka4eCTBO OOPMIIEHHSI PadOTHI 30-50

3 CaMOCTOATENBHOCTD BHIMOHEHHS! padoThl, riiyOuHa mpopadborku | 0 — 20
MaTepuaia, UCIOJb30BAHUE PEKOMEHOBAHHON U CIPABOYHOMN
JIUTEpaTyphl

4 OGOCHOBaHHOCTD U JIOKA3aTEIbHOCTD BBIBOJIOB 0-10

OO0umas oueHka 3a BbINOJIHEHHE (TEKYIIHI U Py0eKHbIH KOHTPOJIH) Cymma 6a10B

KAUYECTBO JOKJIAJA

1 CootBercTBHe comepkaHuUs JOKJIAAa COAEPIKAHUIO PadOThI 40 - 60

2 BrInosHeHne OCHOBHON MBICIH PaOOTHI 0-20

3 KauecTBO n3n0xeHus MaTepuana 0-20

Ouenka 3a nokJaaj (IpPoMeKYTOUHBII KOHTPOJIb)

Cymma 6a10B

OTBETBI HA JOIIOJIHUTEJIbHBIE BOITPOCHI 110 COAEP’)KAHUIO ITPOEKTA

1 Bonpoc 1 0-25
2 Bonpoc 2 0-25
3 Bonpoc 3 0-25
4 Bonpoc 4 0-25

Ouenka 3a 0TBEThI HA BONPOCHI (IPOMEKYTOYHbIN KOHTPOJIb)

Cymma 6ani10oB

OO0mas oueHKA 3a NPOMEKYTOYHBIH KOHTPOJIb

Cpennee apudm.

IIKAJIA ONEHUBAHUS TPE3EHTAINH (TeKymuii KOHTPO.Ib)

Her otBera | Munumain- | H3noxkennblii, | 3akoHaeHHbIi OopasmoBeni, | OTvmerka
-0% HBII OTBET — | PACKPBITHI MOJIHBIA OTBET NPUMEPHBIIA, (B %)
31-60 % OTBET — - JMOCTOHHLII
60-74 % 75-84 % MOJAP AKAHUSA
OTBeT —
85-100 %
Packpritue - IIpoGrnema He IIpoGnema IIpoGnema IIpoGiema
IpoGIeMBl pacKphITa. pacKphITa He pacKphITa. pacKkphbITa
OTCYTCTBYIOT TIOJTHOCTBIO. IIpoBejieH aHAMM3 | IOIHOCTHIO.
BBIBO JIbI BriBop! He poOiieMbl 6e3 IIpoBenen anami3
CJIeNaHbl WA TIPUBJICUEHIS IpoGIIeMBI ©
BBIBOJIBI HE JIOTIOTHUTEIPHON | IIPUBJICUEHHUEM
000CHOBaHBI muTepaTypbl. He JIOTIOTTHUTEIFHON
BCE BBIBOJIBI JMTEpaTy phL
JIeTIaHbI W BrIBO/IBI ClIENTAHBI
000CHOBaH
IIpencraBne - IIpencrasmse- IIpencrasmnse- IIpencrapmsiemas IIpencrapmsiemast
HUe Mas wHpopMa- | Mas uHpopMa- nHpopMarwst nHpopMars
IUS TOTHYIECKU | IWSI HE CUCTeMa- | CHCTeMaTH3HpoBa | CHCTEMaTHU3MPOBa
He cBs13aHa. He | Tu3mpoBaHa M HE | Ha U IIOCTIE/[OBa- Ha, TI0CTIe/I0Ba-
HCTIONB30BaHbl | IOCTIEOBATENb- | TeNbHa. VCIonb- TeJbHA U JIOTUH-
podeccro- Ha. Hcrons30- 30BaHo Gonee YECKH CBS3aHA.
HaJbHbIE BaHbI 1-2 2-x podeccro- Hcnop3oBano
TEPMUHBI podeccuo- HAIBHPBIX 6omnee 5 nmpodec-
HATbHPBIX TEPMUHOB CHOHAJIBHBIX
TepMUHA TepMUHA
Odopmrerue - He ucnionp3o- Hcnonp3oBanbl Hcnonp3oBanbl ITupoxo ucromb-
BaHHBI HH)OP- nHpOpMAaIOH- nHpOpPMAIMIOHHBIE | 30BaHBI HHPOpMa-
MalMOHHBIE HBIE TEXHOJIOTUH | TEXHOJIOTUU IHOHHBIE TEXHO-
TEXHOJIOTHH (PowerPoint) (PowerPoint). He | mormm
(PowerPoint). yacTiyHo. 3-4 Gomee 2-x ommbok | (PowerPoint).




bompme 4 ONMOKH B B IpejicTaBsieMoil | OTCyTCTBYIOT
oGO0k B TIpeJIcTaBIsie- nHpopMaryr ONMOKA B
IpeJicTaBIsie- Mot nuHpopMa- TIpe/ICTaBICHHON
Mol uHpopMa- | TR nHpopMarH
JA1Z151
OTBeTH Ha Her otBeroB Ha | Tonbko 0TBETEI OTBeTH Ha OTBeTHI HA
BOIIPOCHI BOIIPOCHI Ha JIIeMEHTap- BOTIPOCHI IIOJTHBIE | BOIIPOCHI IIOJIHBIE
HBIE BOIIPOCHI WM YaCTHIHO C IPHUBEJICHUEM
TIOJIHEIE IIPUMEPOB U
TIOSICHEHHI
Cpenaee
Hrorosasi onenka (B %) apugm.

IIKAJA ONEHUBAHUSA TECTA (py0e:kHblIil KOHTPO.Ib)
1. B ongHOoM TecToBOM 3aaaHuu 20 3aKPBITHIX BOIIPOCOB.
2. K 3amaHusiM Tar0TCsi TOTOBBIE OTBETHI HA BBIOOP, OMMH MPABUJIBHBIN 1 OCTAJIbHBIC
HeTpaBUJIbHBIE.
3. Oby4aromeMycsi HEOOXOAMMO TIOMHUTD. B KQXKIOM 3aIaHUH ¢ BEIOOPOM OJTHOTO MPABUIIBHOTO
OTBETa MPABIIILHBINA OTBET JIOJKEH OBITh.
4. 3a KaxIblil MPaBIIbHBIN OTBET —1,0 Oa.
5. O0mmas oleHKa onpenenseTcs Kak cyMmma HabpaHHBIX 0aJlIoB.
6. Otmerka (B %).

HIKAJIA OONEHUBAHUSA PACYHETHOT O 3AJJAHUA (py0e:KHBIH KOHTPOJIb)
1. O1ieHUBAETCSI COrJIACHO UHCTPYKIIMHK IO €0 BHITOJHEHHUIO.
2. MuHuManbHas oleHka — 12 6anos.
MakcumambHas orieHka — 20 0aioB.

HIKAJIA ONEHUBAHUSA YCTHOTI'O OITPOCA (npoMe:RyTOYHBIH KOHTPOJIb —
«3HATDb»)

IIpu omeHke yCTHBIX OTBETOB Ha IMpoBepky yposHs oOyueHHoctH 3HATD yuuthBaroTCs
CIEeAYIOLNE KPUTEPUH:

1. 3HaHHE OCHOBHBIX MPOLIECCOB M3y4aeMOH NMpeaMeTHOH obnactu, riyOWHA U TONHOTA
PacKpBITHsI BOIIPOCA.

2. BnaneHne TepMHUHOJIOTMYECKUM aINapaToM U HUCIONb30BAHUE €r0 MPHU OTBETE.

3. YMeHue OOBSICHHTH CYIIHOCTb SIBJICHHIA, COOBITHI, MPOLECCOB, NeNaTh BBIBOIALI U
0000111eHMs, 1aBaTh ApTyMEHTHUPOBAHHBIE OTBETHI.

4. BnapgeHne MOHOJOTMYECKOM pPEUYbI0, JIOTUYHOCTH M IOCJIENOBATENBHOCTb OTBETA,
yMEHHE OTBEUaTb Ha IIOCTABJIEHHBbIE BOIPOCHI, BBIPAXKATh CBOE MHEHHE MO O0CyKaaeMoi
npobieme.

Otmetkoii (16-20 6a1J10B) OLIEHNBAETCSI OTBET, KOTOPBIN IMOKA3bIBAET YMEHUE OOBSICHSITH

(U3NUECKyIO0 CYITHOCTh TEXHOJIOTHYECKHUX MPOLIECCOB MPH BEASHUH FOPHBIX U B3PBIBHBIX PadoT,
3HaHUSI OCHOBHBIX NMPUHIMIIOB TEXHHYECKOrO PYKOBOICTBA B3PBIBHBIMH padOTaMH, BIilaieHUE
TEPMHUHOJIOTHYECKUM aNnapaToM; JIOTHMHOCTb U MOCJIENIOBATEIbHOCTb OTBETA, NEMOHCTPUPYET
3HAHWE METOJOB BEIEHMs B3PbIBHBIX padOT mpu a00bME TIOJE3HBIX HMCKOMAeMbIX U
CTPOUTENbCTBE TIOA3EMHBIX  COOPY)KEHHUH, CIIOCOOOB  yNpaBiIeHHs]  TEXHOJIOTMYECKHMHU
IpoLIecCaMH, TPaBUII OE30MACHOCTH MPU BEACHNUH B3PBIBHBIX PadoT.

OTBeT NOJHBIN, FIYO0KO PACKPBIBAOIMN CYTh BOIPOCA.




Otmetkoii (10-15 6a1J10B) OLIEHNBAETCS OTBET, KOTOPBIHA IMOKA3bIBAET YMEHHE OOBSICHATD

(U3NUECKYIO CYLIHOCTh TEXHOJOTHYECKUX MPOLIECCOB MPU BEACHUH TOPHBIX U B3PBIBHBIX padoT,
3HaHUSI OCHOBHBIX NMPUHIMIIOB TEXHHYECKOTO PYKOBOICTBA B3PBIBHBIMH padOTaMH, BliaeHUE
TEPMHUHOJIOTHYECKUM amnapaToM; JIOTHYHOCTb U MOCJIEN0BATEIBbHOCTb OTBETA, NEMOHCTPUPYET
3HAHWE METOJOB BEOEHMs B3PbIBHBIX pPal0OT mnpu 100bME TMOJE3HBIX HCKOMAeMbIX U
CTPOUTENbCTBE TIOA3EMHBIX  COOPY)KEHHUH, CIIOCOOOB  yNpaBiieHWs]  TEXHOJIOTMYECKHMHU
NpoLIeCCaMH, TIPaBUII OE30MACHOCTH MPU BEACHNUH B3PBIBHBIX PadoT.

OzHaKo AONYCKAETCs OIHA - IBE€ HETOUHOCTH B OTBETE.

OtmeTkoii (5-10 6an10B) OLIGHUBAETCSI OTBET, KOTOPBIN AEMOHCTPUPYET 3HAHUE METOI OB
BEICHUs B3PBIBHBIX pabOT mpu m0ObIME MOJIE3HBIX MCKOMAEMbIX U CTPOUTENBCTBE MOA3EMHBIX
COOpYKEHHH, CIOCOOOB YIPaBIIEHHUS] TEXHOJIOTMYECKUMHU IPOLECCAMU, MpaBHiI 0€30MacHOCTH
IPU BEOEHHH B3PbIBHBIX PabOT, HO OTIMYANOLIMICA HENOCTATOYHOH TIyOMHOM W MOJHOTOH
PacKpBITUSI TEeMbI, c1a00 CHOPMUPOBAHHBIMH HABBIKAMH AaHANINW3a SIBJICHWH, IPOLECCOB,
HEAOCTATOYHBIM YMEHHUEM AaBaTh aPTYMEHTUPOBAHHBIE OTBETHI U NPUBOAUTH IIPUMEPHI.

Jlony ckaeTcst HECKOJIBbKO OIMMOOK B CONEPKAHUN OTBETA.

Otmetkoii (1-4 0ajji0oB) OLIEHMBAETCS OTBET, OOHAPYKMBAIOLIMN HE3HAHHE METOIOB
BEICHUs B3PBIBHBIX pabOT mpu m0ObIME MOJIE3HBIX MCKOMAEMbIX U CTPOUTENBCTBE MOA3EMHBIX

COOPYKEeHHH, CIOCOOOB YIPaBIIEHHUS] TEXHOJIOTMYECKUMHU IMPOLECCAMH, MpPaBUi 0€30MacHOCTH
IpU BENEHUHU B3PBIBHBIX paldoT, HeCPOPMHPOBAHHBIC HABBIKM aHAIN3a IPOLIECCOB, HEYMEHHUE
JaBaTh apIryMEHTUPOBAHHBIE OTBETHI, OTCYTCTBUE JIOTHYHOCTH U MOCJIEA0BATENBHOCTH.

Jlony cKaroTCs cepbe3Hble OUTMOKH B CONIEPIKAHUH OTBETA.

IIKAJIA ONEHABAHUA AHAJIMTHUECKUX U IPAKTHYECKHUX 3AJTAHAI
(npomexyTouHblil KOHTPOJab — «YMETD u BJIAJIETD»)
IIpu ouenke oTBeTOB Ha npoBepKy ypoBHs obOyueHHocthn YMETH u BJIAJIETH
YUUTBIBAIOTCS CIEAYIOIINE KPUTEPUU:
OtmeTtkoii (8-10 6anj0B) OLIEHUBAETCA OTBET, MPU KOTOPOM CTYJEHT IEMOHCTPUPYET

CIIOCOOHOCTh TMPOU3BOIUTH JOCTATOYHO CIIOJKHBIE PACUYeThl NMPUMEHUTENBHO K 3aJaHHBIM
ycnousiM. CriocoOeH BUETh CHUTYALMIO B IIEJIOM, apryMEHTHPOBAHHO OOOCHOBBIBATH BHIOOP
METOHOB pacueTa. JleMOHCTpUpyeT IOCTAaTOYHO IIONHOE BJAAEHHE MeTomamMu Oe30ImacHOro
BEICHUs] TOPHBIX W B3PBbIBHBIX padOT, MOXKET OOOCHOBAaHHO NMPUMEHUTh MX K HETUIHYHON
CHUTYaLIH, CIIOCOOEH K MX PACCMOTPEHUIO B €IUHCTBE.

JleMOHCTpUPYET TNOJHOe MOHWMaHWe npobnembl. Bce TpeboBaHus, mpenbsBiisieMble K

3aJaHHIO, BBIITOJHEHDbI.

OtmeTtkoii (4-7 0a1J10B) OLIEHUBAETCS OTBET, NPU KOTOPOM CTYAEHT NEMOHCTPUPYET
COCOOHOCTh TPOM3BONHUTH JOCTATOYHO CIIOXKHBIE pPACYEThl MPUMEHUTENBHO K 3aJaHHBIM
YCJIOBUSIM, OIHAKO HE B COCTOSIHMM PAaCCMOTPETh UX B €IUHCTBE, JEMOHCTPUPYET NOCTATOYHO
MOJTHOE BJIAZIEHUE MeTonaMu Oe30MaCHOrO BEISHHS] TOPHBIX M B3pPbIBHBIX paboOT, MOKET
NPUMEHUTb HUX K HETUNMYHOW CUTyalHUH, OJHAKO WCHOBITBIBAET 3aTPYJHEHUs IMPU UX
PacCMOTPEHUH B €AUHCTBE.

JeMOHCTpUPYET 3HAYMTENbHOE IMOHMMAHUE IPoOjeMbl. BOIBIIMHCTBO _TpeOOBaHMI

OPpEeABABIAEMbBIC K 3a 1dHUIO, BBIMTOJHCHDBI.

Otmerkoii (1-3 0anja) OLEHUBAETCSl OTBET, MPU KOTOPOM CTYAEHT AEMOHCTPUPYET
obmee mpencraBieHne 00 OTAENBHBIX criocodax oOecredeHns: 0€30MacHOCTH Ha HEKOTOPBIX
CTQAMSIX TEXHOJOIMYECKOro IPOLECCa, ONHAKO HE MOXKET NPUMEHHTh WX K KOHKPETHOH
CHTYyalll{; MOXKET IPOU3BOIUTH CAMBIE IIPOCTHIE PACUETHI MO CTAHAAPTHBIM AJITOPUTMAaM.



JIeMOHCTPUPY T YACTUYHOE WK HeDOJIblIoe MoHuManue npodaeMbl. MHoOrue tpedoBanust,

OPEABABIIAAEMBIC K 3a 1dHUIO, HC BBIITIOJIHCHBI.

Otmetkoii (0 _0anjioB) OIEHUBAETCS OTBET, NMPH KOTOPOM CTYAEHT IAEMOHCTPHPYET
HETIOHMMaHHUe MPOOJIEMbI HJIH HE IA€T OTBETa Ha BOIPOC.




MMPUJIO’)KEHUE 4

TEXHOJOI'MYECKASA KAPTA IUCHUIUVINHBI « TEXHOJIOI'UA "

BE3OITACHOCTD B3PBIBHBIX PABOT)»

Kypc 5, cemectp 9. Kotuuectso 3E — 3. OTueTHOCTD — 3K3aMeH

Hassanue moay.ieit 3avernniii | 3averHniii | I'padux
AHUCLHHILUTHHBI KonTtpoas | ®opma KOHTPOJIST | MHHHMYM | MAKCHMYM | KOHTPOJS
corsiacHo PII/I

Moayan 1
AKTHUBHOCTb,
OO61mue BOmpocChl Texymmii | TOCEIAEMOCTD, ) 3
6€30MacHOCTH MPH sammra
MIPEe3EHTaLUN, 7 Henens
BEJICHUH B3PbIBHBIX -
ryoccapui
pabot. TexHonorus
1 0€30MacHOCTh o
Pybexnpiii | Tect 12 20
B3PBIBAHUS
Moayan 2
AKTHUBHOCTb,
Texnonorus u Texymuit | MOCEMAEMOCTD, 1 4
6e30MaCHOCTD IJI0CCapui, 3alIUTa
MpPEe3EHTaLUH, 13 nenens
B3PBIBHBIX paboT Ha .
. YCTHBIA OIPOC
ITHEBHON
MOBEPXHOCTH .
OBEPXHOC PybGexubiii | PacuerHoe 3ananue 12 20
Moayanb 3
AKTHUBHOCTb,
Texnonorus u Texkymmit | NOCEMAEMOCTb, 1 3
66300aCHOCTD IJI0CCapui, 3alIUTa
npe3eHTauun 16 nHenens
B3PBIBHBIX paboT peseHTaLHH, 8
. YCTHBIH OIPOC
NPH TTOI3EMHOM
aszpaboTke o

pasp . PyGexnbiii | Tect 12 20

MECTOPOXKIEHUH

MOJIE3HBIX

HCKOIAaeMBbIX

BCEI'O 3a cemecTp 40 70

ITpomeskyTOUHBIN KOHTPOJIb (JK3aMeH) 20 30 18

CeMecTpoBbIii peHTHHT M0 AUCLUILIHHE 60 100




TEXHOJOI'MYECKASA KAPTA IUCHUIUVINHBI « TEXHOJIOI'UA "

BE3OITACHOCTD B3PBIBHBIX PABOT»
Kypc 5, cemectp 9. Kotnuectso 3E — 1. OTHyeTHOCTB — KypCOBOil MpoeKT

Hassanue moay.ieit 3avernniii | 3averHnii | I'papux
AUCLHUTLTUHDBI Kontpoap | ®opMa KOHTPOASA | MHHHMYM | MAKCHMYM | KOHTPOJsI
corsiacHo PII/I

Moayan 1
1. Pemenue
3a/laHus U pacyeT
3apsa0B

Tunosoit npoekt 2. Onpenenenue

MIPOU3BOLCTBA TUINIOBOM CEpUH

Oy pOB3PBIBHBIX Texkywmii | 3apsnos. Paznenka 30 50 16 Henens

paboT npu HerabapuTa

orpaboTke 3. Cxema

MECTOPOXKIECHUS B3PBIBHOM CETH.

OTKPBITBIM Meper

criocodom 6e3omacHOCTH

(KypcoBOI IPOEKT) Odopmnenne

MOSICHUTENBHON

PyOexHblii | 3amucku U 10 20
rpaduueckoin
4acTu

BCEI'O 3a cemecTp 40 70

IIpomesxyTounbiii koHTpoab (3amurta KII) 20 30 17 nepensn

CeMecTpoBbIii peHTHHI MO AUCUUILIHHE 60 100
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CJIOBAPb TEPMHUHOB
(raoccapwmii)

bay:knarumue TOKM — TMOCTOPOHHME TOKH, MOTYIIME BbI3BAaTh IPEKIEBPEMEHHBIC
B3PBIBBI 3apAnoB BB; ucTounmkaMu ONy’KJAfOIIMX TOKOB MOTYT OBITH TOKOBEIYIIHE
PENBCOBBIE MYTH, TOKH YTEUYKH U3 STIEKTPUUECKUX CETEH, HCTOYHHUKH 3JIEKTPOMArHUTHBIX
W3ITyYEHHUH, 3JIEKTPOCTATHYECKHE 3apsjbl, MHAYKTHUBHOE BIMAHHUE CHUIIOBBIX TMOJEH,
IPO30BbIE pa3pAIBL.

BoeBuk - 4acTe 3apsga B3pHIBUATOTO BEINECTBA, MPEIHA3HAYCHHASA A BO3OYKICHHA
JETOHALIMA OCHOBHOTO 3apsja.

bpuszantHocts BB - xapakrtepusyer CIOCOOHOCTBIO B3PHIBYATOTO  BEHIECTBA
MMPOU3BOIUTE JpoOsAIee NeHUCTBUE (ApOoONeHHe TOPOAbI HA OONBINWE WA MEHBIINE
00MOMKHM). 3aBUCHUT OHA, TJIABHBIM 00pa3oM, OT CKOPOCTH B3pbiBa. O OpH3aHTHOCTH
CYJT N0 BETMYMHE YCAJKH CBUHLIOBOTO LIMJIMHJPA B PE3yNbTaTe B3pbiBa HaBeCkH BB B
50 I'. bpu3aHTHOCTB BBIPAKAETCA B MM.

BypeHue — mporiecc moCIeI0BATENFHOTO Pa3pymeHHU MOPOABI OYPOBBIM HHCTPYMEHTOM
Ha 3a00€ Mmypa WIH CKBAKHHBI M YJAJICHUA MPOIYKTOB Pa3pyLICHHUs HAa TIOBEPXHOCTH
BOJIOM, BO3AYXOM WJIM IIIHEKAMH.

BypoBble paGoThbl — COBOKYITHOCTh TEXHOJIOTHYECKUX OTIEPALIAN TTO0 YCTAHOBKE OypOBOH
MAaIIWHBI HA OCh CKBAXKUHBI, OypeHHUE €€ Ha TONHYIO0 TTyOHHYy, MoabEM OypOBOTO CTaBa H
nepees3 ] Ha TOUKY PacloIOKEHH CIAEAYIOIMIEN CKBAKHHBI.

be3onacHble paccTosiHHSI TIPU B3PBIBHBIX Pa00TaX OMPENENAIOT MO CHEIHATbHBIM
METOIWKAM i1 JHOAeH M OO0OpyOOBaHHA. 3a TpEeAeTaMH 3THX PACCTOAHHUH TIPH
BBITIOJTHEHHH B3PbIBA B COOTBETCTBHH C TIPOEKTOM (TIACTIOPTOM) HCKIIOYAIOTCS
TPaBMHPOBAHHUE JTFOJIEN U TIOBPEKACHHUE 000Dy TOBAHHA.

Bypos3pbiBHbie paGoThl (BBP) — 370 KOMINEKC B3aUMOCBA3aHHBIX TEXHONOTHYECKUX
MIPOLIECCOB, BHITTOTHAEMBIX C IIEITBI0 OTOOWKH U APOOJICHHSA CKATBbHBIX TOPHBIX TOPO TIPH
MPOXOJIKE TOPHBIX BHIPaOOTOK. BBP cOCTOAT W3 HECKONBKUX TOCIIEA0BATEIIHHBIX
MPOIIECCOB: OypeHHe MMmypoB (CKBAXKHH), pa3MeIeHre B HUX 3apsaoB BB (zapsxanue) u
B3PBIBAHHE 3TUX 3apPAJOB.

B3pbiBanue — mpouecc Mpou3BOACTBA B3pbIBa 3apana BB.

B3pbie BB — upe3BbuaiiHo ObIcTpO€ (CBEPX3BYKOBOE) XUMHUYECKOE TPEBPALICHHE, TIPH
KOTOPOM BBIJIEIAFOTCS TEIUIO W OOJBINOE KOJIMYECTBO CIKATHIX Ta30B, CIIOCOOHBIX
MPOU3BOAUTh MEXAHHYECKYI0 paboTy paspymeHHs W TEPEMEHICHUS OKPYKAOMICH
Cpenpbl.

B3pbiBHasi ceTb TmpeAcTaBIAET COOOM COEAMHEHHWE TIO ONPEICIEHHOM CXeMe
WHULMATOPOB 3apsA0B HAPYXXHBIX, MIMYPOBBIX, CKBAKMHHBIX WM KaMmepHbIX. llpu

DJICKTPHYCCKOM H 3JICKTPOOTrHCBOM B3PbIBAHUH — 5TO CCTh U3 NMPOBOJAOB C ICTOHATOPAMH



W MOJCOCIUHEHHBIM K HUM UCTOYHHKAM TOKa. [Ipu B3ppIBAHMM AETOHUPYIOMINUM ITHYPOM
310 MaructpaimpHeie auHuM I ¢ moxcoenuHEHHBIMM K HuM oTpeskamu [ ot
ooepukoB 3apsaos BB. Ilpu CHUHB, «Honemp» — 3TO CMOHTHpOBaHHAs CETh W3
BOJIHOBOJIA C AETOHATOPAMH MAJIOW MOIMHOCTH, OT KOTOPOU HIYT BOJHOBOABI K 3apsAiaM
BB wmm 11/] ¢ aeroHatopaMu HOBBIIIEHHOW MOIIHOCTH.

B3pbiBHUK — pabouyuii OMpeAeNEHHOTO BO3pacTa, CTaka padOTBI HAa TOPHOM
MPEANPUATAN, OOpPa30BaHUs, JOMYNICHHBIM MEIMKaMH K oOpameHuro ¢ BM,
MOy YUBIIHN « KHMKKY B3PBIBHUKA», JAOIIYI0 €EMY MPABO MOCIE MECIYHOU CTAKUPOBKHU
Ha CaMOCTOATENBbHOE Toy4YeHre BM 1 BeeHHe B3PBIBHBIX PadoT.

B3pbiBHBIE padoTbl - PabOTHI TO 3apPSKAHUIO W B3PHIBAHUIO 3apSI0B B3PHIBYATHIX
BemecTs (BB).

B3pbiBuaThie BelecTBa — BEIMECTBA W CMECH, CIOCOOHBIE K KpaWHE OBICTPOMY
CaMOpacHpOCTPAHAIOUIEMYCA XHUMUYECKOMY MPEBPAICHUI0 C BBIICICHUEM TEIUIa H
ra3000Pa3HBIX POAYKTOB.

B3pbiBuaThble BellecTBA - CMECH M XHUMHYECKHE COCTUHEHHUS, CIOCOOHBIE TION
BIIMSTHUEM BHEMTHETO BO3JCHCTBUS (HArpeBa, yaapa, TPEHHUS W T. J.) B3PBIBATHCS, T. €.
YPE3BBIYANHO OBICTPO MPEBPAIMATHCS B APYTHE COCAMHEHHS ¢ 00PA30BAHHUEM OOJIBIIOTO
KOJTM4eCTBa Temia u ra3oB. ClieqoBaTeIbHO, B3PHIBYATOE MPEBPAIICHHE — 3TO OBICTPO
nporekaromass B BB xumuyeckas B OCHOBHOM  OKHCJIMTEIBHAs  PEaKLU,
COTIPOBOKIAOMIASACA OOpa30BaHUEM OOJIBIIOTO KOJIHYECTBA Ta30B M 3HAYUTEITHHBIM
BBIJICJICHUEM TEIIA, B PE3YJIBTATE YETO Ta3bl HATPEBAKOTCS 0 BBICOKOM TEMIEPATYPHI H B
MECTE Hax0xkAeHUA BB pasBUBacTCA BBICOKOE JABIICHUE.

B3pbiBuaTbhie matepuajbl (BM) — coBokynmHocTe BB u cpeacTB MHULMHUPOBAHUA,

BKJIFOYasl MPOMEKY TOUHBIE JETOHATOPBI.
JleToHATOp — CPENCTBO A BO30OYKOEHHUS NETOHAIMH B 3apsAle MPOMbIIIeHHOTO BB.
9to mraraeie CU (K1, 9/ u A1), maTpoHsI-O00€BUKH U TIPOMEKY TOYHBIE IETOHATOPBI.
JleTOHALMOHHAS BOJIHA — YJIapHAsA BOJIHA CXKAaTHA, PACIIPOCTPAHAIOINAACA IO 3apsaay CO
CBEPX3BYKOBOM TIOCTOSHHOM CKOPOCTBIO, OOECIIEYMBAIOIIasi BO3HUKHOBEHHE 32
nepesHuM (POHTOM BOJIHBI OBICTPOM XHUMHUYECKOM peakumu BB, T.e. meroHanmoHHas
BOJTHA TPEACTABISACT COOOM COBOKYITHOCTh YAAPHOW BOJHBI U CIEIYIONICH 3a HEH 30HBI
XHUMHUYECKOT0 TIpeBpameHusa BB.

JeToHanusi — ¢popMa B3pBIBYATOTO MPEBPAIICHUA, KOTOPAS BBI3BIBACTCS MPOXOIALICH 110
3apsAny yAAPHOW BOJTHOM W XapaKTEPHU3YeTCS TMOCTOSHHOW W HAWOOJBINEH IS TaHHBIX
YCIIOBUM M COCTOsAHMA BB CKOpPOCTBIO pacnpoCTpaHEHUs XHMHYECKOTO NPEBPALICHUS
BB.

JleTOHMPYIOLIUI HYp MpeJHa3HayaeTcs AN Mepefavyd AETOHAMU K 3apsaaM
MPOMBIIIJICHHBIX BB.

Bcee npomeinuiennsie BB 1ocTaTtouHo HaAe:KHO B3PBIBAIOTCA OT JCTOHHPYIOUIETO IIHYpPA
W HE TPeOYIOT, B 3TOM CIlyYae, MPUMEHEHHS KarlCIJIEH-IeTOHATOPoB B mimypax. Cam
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OIHYP JETOHHUPYET OT B3PbIBA KaNCIOJA-AETOHATOPA WM  3JIEKTPOJETOHATOPA.
JleToHHpyeT OH ¢ OONBIMON CKOPOCTHIO /mopsaka 7000 m/cex/, 4To oOecmeunBaeT
OJTHOBPEMEHHOCTh B3pPbIBA OOJBIIOTO YKCA 3apsA10B BB.

JICTOHHPYIOMIHIA TMHYP COCTOMT W3 HECKONBKHX OIUIETOK, TMOKPBITHIX MACTHKOW WITH
IJIACTHKATOM, W CEPAICBUHBI BhICOKOOpu3aHTHOTO BB /TOH. Tekcoren/ ¢ aByms
HATTPABIIIONIIAMH HATSIMH KPACHOTO 1[BETA WIJTH M30JISIIUIO0 KPACHOTO IBETA.
JeTOHMPYHWMH IHYpP — IIHYP ¢ CEPALEBHHOM M3 MOIIHOIO YyBCTBHTENBHOrO BB,
MPEIHA3HAYECHHBIN 1711 HHULMUPOBAHHU 3apsa0B BB HenmocpeACTBEHHO MK ¢ TOMOMIBIO
MPOMEKY TOUHBIX AETOHATOPOB. B3peiBaetcs ot K/ unu O/1.

3aboiika — mpolecc 3amOMHEHHWA CBOOOJHOW 4YACTH 3apsaJHOM TOJOCTH (Immypa,
CKB)KWHBI WJIM KaMmepbl) WHEPTHBIM 3a00€YHBIM MATEPHAJIOM, TPEMATCTBYIOIUAM TIPH
B3PhIBE TPEKACBPEMEHHOMY BBIJIETY W3 HEE Ta30B B3PhIBA, MPOIYKTOB IETOHAIMH W
VAYUYIIAlOMIAM 32 C4ET 3TOro 3(P¢eKTHBHOCTP PadOTHI B3phIBA. TaK K€ HA3BIBAIOT
WHEPTHBIA MaTepHaN I IPOU3BOICTBA 3a00HWKH (TIECOK, TTIMHA, MEJKAs TIOPOAA U T.1I.).

3amxuratesibHasi TpyOka — YCTPOWCTBO, COCTOAIIEE U3 KAICIOJIA-IETOHATOPA,
CKPEIUIEHHOTO B THJIb3€ OTPE3KOM OTHENPOBOAHOIO IIHYpa; HCHOJIb3yETCS A
WHULMUPOBAaHHUA OJWHOYHOTO 3apsja B3pbIBYATHIX BemecTB. KOHEL OrHENmpoOBOAHOTO
mraypa (OL) 3akpenysioT B METAJUTMIECKON THITh3€ KaICIOsA-I€TOHATOpa 00KATHEM Ha
PACCTOSTHUH 5 MM OT €€ yCThA, a KalCIIb-I€TOHATOP B OYMaKHOHM THIIb3€ CKPEIUIIIOT C
Ol nunkod NEHTOW WM IIMaraToM Ha paccTossHUM 10 MM OT yCThSl THIIB3BL
BayTtpennuit koHen OILl, compukacaromuiics ¢ 4aleykoi B TMIIb3€ JETOHATOPA, UMEET
MPAMON Cpe3, HAPYKHBIH — KOCOW (M ymoOcTBa €ro 3akuranws). MakcHMaiabHAs
mmHa otpeska Olll o0brarHO He mpeBbimaeT 10 M, MUHAMAaNbHAS COCTABIET 1 M — 1uIA
oOecrieueHUs] OTXOJa B3PHIBHUKA TIOCTE 3aXHraHus B Oe3zomacHoe wmecto. llpm
IPYIIIOBOM B3pBIBAHUM INIYPOBBIX 3apsa0B B3pbIBUaThIX BemecTs oTpe3sku OIIl B
3QKHUTATCIFHOW TPYyOKE MOTYT OBITh OJWHAKOBOW WM PA3HOW [JIMHBL, TPH 3TOM
MOCJEIHUM TOJPKUTAIOT CAMBIA KOPOTKHHM OTPE30K.

3apsa BB — onpenenéHHOE KOMMYECTBO B3PBIBUYATOTO BEIIECTBA, MOJATOTOBIEHHOE K
B3peBY. [lo hopme pazmuuaroT 3apsansr cocpenoToueHHbIe (chepuueckne, KyOMUecKnue
T.I.), YATUHEHHBIE (LWJIMHAPUYECKHE, TIOCKHE), KOMOWHHPOBAHHBIE, COCTOAINNE W3
MEPEMEKAFOIIHUXCS YaCTEH YITTMHEHHOTO B C(EPHUECKOTO 3apsAaa, U Jp.

3apsin BHyTpeHHMI — 3apA], pa3MENIEHHBI BHYTPH B3PBIBAEMOTO 00OBEKTA.

3apsia HaKkJIaAHOU (HAPYSKHBIN) — 3apsijl, pa3MEIacMblid Ha TIOBEPXHOCTH B3PhIBAEMOTO
00BEKTA.

3apsin cocpeaoTOUYEHHBIH — 3apAn, UMEONINN (HOpMy LHIMHIpPA, ATHHA KOTOPOTO HE
MPEBBIINAET €ro TPEX AMAMETPOB, WIM MNApAJIENUNEAA C TEM K€ COOTHOIIEHHEM
pasmepoB. Ecmu nnmmHa 3apsma OofbIlle yKA3aHHBIX BEHMYWH, TO €r0 HA3BIBAIOT
YATHHEHHBIM (KOJIOHKOBBIM).

3apsa cnowHOM — 3apsa, He pa3AeIEHHBINA MPOMEKY TKAMH.



3apsin  paccpenoTouyeHHbIl — 3apAa, OTAENbHBIE YacTH KOTOPOTO PpasieieHbl
MPOMEKY TKAMH (y9aCTKaMH1) BO3/LyXa, BOJBL, TIOPOJBIL, I€PEBA H T.1I.

3apsikaHue - IpoIece pa3MeNIeHUs 3apaaa B 3apAIHOH Kamepe.
Kanbkynsimusi (ot mar. calculatio — cuér, BBIYMCIEHHWE) — HCUUCIIEHHE CTOMMOCTH

MPOU3BEAEHHOW €IMHUIIBI TIPOAYKIIHH WM BHITIOJTHEHHBIX PabOT IO YCTAHOBICHHOM
HOMEHKIIATypE 3aTpar.

KananbHblii 3QdekT — CHIDKEHHE NETOHANMOHHOW cmocoOHOcTH BB mpm Hammumm
3a30pa MEXAY CTEHKaAMU HIIypa U 3apsaoM.
Kancrwoab-Bocriiamenureib JKeBesio — npegHa3HAYEH A1 BOCIIAMEHEHHS TTOPOXOBBIX

3apsaa0B py>I(CI>'IHBIX CIIOPTHBHBIX W OXOTHUYBHUX MATPOHOB,HCIIOJIb3YCMbIX IJIA HYXKJ
HapOaHOTrO XO3SHMCTBA U JKCIopTa.

Kancrab-neronatop. Kamncroonb-aeToHaTOp, HCNONAB3YEMBIM AN JETOHUPOBAHUSA
OCHOBHOTO 3apsga BB, mpencraBmser co0OW 3apsa TEPBHYHOTO W BTOPHYHOTO
WHULMHUPYFOIMIETO B3PBHIBYATOTO BEIIECTBA, 3aMPECCOBAHHBIX B MEIHYIO, JIATYHHYIO,
ATFOMHHHEBYIO WM OyMaKHYIO THIIB3y. B TIpHHIUIIE, 37IEKTPOAETOHATOP OT OOBIYHOTO
Karcros-I1eTOHaTOpa OTJIMYAETCS TOJBKO HATWYMEM 3JIEKTPOBOCIUIAMEHHUTENEM W, B
Clly4yae »dJEKTPOJETOHATOPA 3aMEMJEHHOTO JEWCTBHA, HAIMYHUEM 3aMEJJISIOLIETO
coctaBa. HasHauenue ux ogHO U TO XKe.

Kucsopoaunsiii 6asanc. OTHOCUTENbHAA J0JI KUCIOpoAa B cocTaBe BB, aBmsercs ux
BXHBIM TTOKA3aTENEM, TaK KaK OT 3TOTO 3aBUCHUT KaYE€CTBEHHBIA COCTaB, 00Pa3yrOIMUXCs
MPU B3pPBIBE Ta30B, B TOM YHCIIE M TOSBICHHE SAOBUTHIX. K mocrmeaHWM OTHOCATCA
yrapubiii ra3 — CO u Okucabl a3ota. UUCTHIM a30T W YIJIEKUCIOTa HE OTHOCATCA K
ATOBUTBHIM Ta3aM, HO TIOBBIIIEHHOE WX COAEPKAHHWE CHIDKAET OTHOCHTENBHYIO IOJFO
KHCTIOPOJa, HOPMAIIBHOE COJEPMKAHWE KOTOPOTO I 4Y€IOBEKa B OOBIYHBIX YCIOBHAX
cocraBiaeT okoio 21%. [lostomy B mom3eMHbBIX BhIpaboOTKax mpuMeHAOT BB ¢ Tak
HA3bIBAEMBIM HYJIEBBIM KHCIOPOJHBIM OamaHcoM. B HHMX KHcnopoga AOCTATOYHO JUIA
MOJIHOTO OKMCIIEHUA YIJIEPOJa W MPEBPAIICHHUA €ro B YIVIEKUCIOTY, HO HE CIMIIKOM
MHOTO, YTOOBI OKHCIIATH a30T. [Ipu HegocTaTke kucmopoxa BB umeroT oTpuuaTenbHbIH
OaytaHc, a MPH U30BITKE — TTOIOKUTEITHHBIH.

KoppexkTupoBka (oT mar. cotrectus — HCTIPAaBICHHBIH) — TIOMPaBKa, YaCTHYHOE

U3MEHEHHE YEro-TH00.

Kputnueckuii auamerp — HaWMEHbIIUNA JUAMETP LMJIMHIPUYECKOTO 3apsjaa
B3pbIBUaTOro BemecTsa (BB), mpu KOTOPOM BO3MOMXKHO PacTipOCTPaHEHUE IETOHALINH.
[Ipu nmamerpe 3apsna MeHee KPUTHYECKOTO JETOHALMS MO0 HE BO3HUKAET, JHOO
3aTyxaeT. MUHUManbHasg CKOPOCTh JETOHALMH, COOTBETCTBYIOINAS KPUTUYECKOMY
IUAMETPY, HA3BIBAECTCA KPHTHYECKOM CKOPOCThEO. C yBENMUYEHHEM IUaMETpa 3apsaaa
CKOPOCTh JE€TOHALUU BO3PACTAECT J0 MOCTOSHHOTO 3HAYEHUS, XaPAKTEPHOTO A JTaHHOTO
coctaBa MU coctosHua BB. /lmamerp 3apsana, BbIIIE KOTOPOrO CKOPOCTH AETOHALMU HE
YBEJIMYUBAETCS, HA3bIBAETCS MpeaeIbHbIM AUAMETPOM, 4 CKOPOCTh — MPEAEIbHON MU
ONTHUMAJIBHON CKOPOCTBIO JETOHALIUH.



Kymyasinusi. 3 dexrt 31oro sBiaeHus mogo0eH BBIMTYKIOHW THH3E, (POKYCHPYIOIEH CBET.
Ecnm 3apsm Ha cBoeM TOpile MMEET BBIEMKY MOJOOHOM (DOPMBI, TO TIPH B3pHIBE OH
crIocOO€H OKa3bIBaTh YCHIIEHHOE JEUCTBHE B HampaslicHHH (QoxycupoBanus. [Ipu stom
HE TMPOUCXOJUT CYMMApPHOTO yBEIHUYECHHUS SHEPTHH, U JIUIITh KOHLIEHTPAIH e (1oJ00HO
NIBEWHOU WTJIe, HA KOHYHKE KOTOPOH MPH HEOOIIBIIIOM YCHIIMK HAa HEOOBIIYIO TUTOTIA b
TKAaHU BO3HHUKAET MOIIHOE JaBJcHWE). Takoe HANMPaBICHHOE JEUCTBHE 3apsjia
HAa3bIBACTCA KyMyTATUBHBIM. OHO OOBACHAETCS TEM, YTO TPH B3PBIBE 3apsaaa, HMEIOIIETO
KYMYJISITUBHYIO BBIEMKY B TOPLE, NPOTHUBOMNOJIOKHOM JAECTOHATOPY, B3PBIBHBIE TIa3bl
YacTH 3apsjia, NpWIEraroniell K BbIEMKE, pa3lieTasch BHayale IO HOPMalIH K
MOBEPXHOCTH BBIEMKH, BCTPEYAIOTCS HA €€ OCH M 00pa3yloT MOIOHYI0 TOHKYIO
KYMYJISITUBHYIO CTPYr0. CKOPOCTh KyMYJIITUBHOM CTPYHM HAMHOT'O NPEBBIIIAET CKOPOCTH
netoHanmu, moctaras 10 000-12 000, a waoraa u 30 000 M/cek, a TaBIeHUE TMPEBHIIIACT
100 000 kI/cM2, yem u OOBsicHsAeTCS ee TpoOuBHOe naericteue. Ha »¢ddexTuBHOCTH
KyMYJISTHBHOTO JEUCTBHUS OKAa3bIBAIOT BIMSHHE CKOPOCTh NETOHAIMH 3apsaa, popma m
pa3Mep BBIEMKH, 000JI0YKAa BBIEMKH M PAcCTOSHHE 3apsaa OT mperpanasl. Uem Oosbmie
CKOPOCTh JETOHAIIMHM, TE€M CHIIbHEE KyMynaATuBHbIH 3¢ ¢dekr. Hammyummmu OyayT
KOHHYECKHE M monycdepudeckue (Gopmbl BeleMkH. KapToHHas 000704YKa BBIEMKH
VXYAIIAET, & CTATbHAS YIAyYIIAET KyMYJIATUBHBIH 3((EKT.

MaccoBblii B3pbIB — OJHOBPEMEHHOE B3PHIBAHHE CMOHTHPOBAHHBIX B OOINYIO CETh
HECKOIBKUX CKBA’KUHHBIX, KOTJIOBBIX MM KaMEPHBIX 3apsAJ0B, HE3aBUCHUMO OT JJIMHBI
3apspKaeMoM BRIPAOOTKH, 4 TAaKKe EIMHWYHBIX 3apsA0B B BBIPAOOTKAX JJIMHOM Oojee
10 M, MIOMIABIO0 TOTIEPEYHOTO CEYEHUA S > 0,252.

MaccoBbIii B3pbIB: Ha 1003eMHbIX paOOMax — B3PBIB, TIPH OCYIIECTBICHUH KOTOPOTO
TpeOyeTcs BpeMs Ui TPOBETPUBAHUA M BO30OHOBIIEHHS PadOT B pPyAHHKE (IHAXTe,
y4acTKe) OOJpIIee, YeM 3TO NPEAYCMOTPEHO B PACUETE TIPH TMOBCEAHEBHON OPTaHU3ALNN
padoT; Ha omKkpuimelx PadOTaxX — B3PHIB CMOHTHPOBAHHBIX B OOIIYI0 B3PBIBHYIO CEThH
IBYX M 0oJliee CKBOKWHHBIX, KOTJIOBBIX WM KAMEPHBIX 3apsAd0B, HE3aBHCHMO OT
MPOTHKEHHOCTH 3aPsKAEMON BBIPAOOTKH, a TakKe €AMHWYIHBIX 3apAl0B B BRIPAOOTKaX
MPOTHKEHHOCTHIO Ooree 10 M.

Macrep-B3pbIBHUK — paOOYHMI-B3PHIBHUK, HWMEIONIMA TIPABO CAMOCTOSITEIFHOTO
nosyueHus: BM 1 BeieHUsI B3PBIBHBIX PaOOT B YCIIOBHUAX YTOJBHBIX MIAXT, OTACHBIX IO
B3PBIBY T'a3a WM MBUTH. MiMeeT OOIBIINI BO3PACT B CTaXK PaOOTHI, YeM B3PBIBHUK.

Metoa (ot rped. méthodos — myTe uccnenoBaHMA, TEOpHA, YUYEHHME) — CIOCOO
TOCTHKEHUS KAKOW-TTHOO TIEJH, PEIICHH KOHKPETHOH 3aa4H.

OrHenpoBoAHBII WIHYP TPEACTABISIET COOOI0 CEPALIEBHHY W3 IBIMHOTO TOPOXa C
LEHTPAIbHOM HAIPABIAIONIEH HUTBIO M OIUIETOK, MOKPBITBIX MM MPOMHUTAHHBIX
BIIATOHETIPOHHUIIAEMOW WITH BOJAOHETPOHHUIIaeMOH Maccou (puc. 18). Jlia B3pbIBaHUS 1101
BOJOM WIHYP BBIMYCKACTCA B TYTTAEPYEBOM WU XJIOPBHHWIOBOM  H30JIALIMM.
OrHenpoBOAHBIA HIHYP CIYXXUT AJA MEPEAaYd CHONA HCKP HHULMHUpyromemy BB,
PAacIOIOKEHHOMY B KaIICIOJIA-I€TOHATOPE.



HesnexkTpuyeckue Bo/IHOBble cucTtembl nHuiuupoBaHusi (CUHB, «Homems») —
KOMIUTEKC CPEICTB, COCTOSHIMX WX TPyO4aTroro BOJTHOBOAA, JAETOHATOPOB MAaJIOH
MOIIHOCTH JJI1 MOHTaKa CETH W IMOBBIIEHHON MOIIHOCTH JJI1 MHHULIIMMPOBAHMS HIAIIECK
MMPOMEKYTOYHBIX JETOHATOPOB WIHM 3apsaaoB BB, passBeTBuTeneil ceTm M CpPEACTB
nanimrpoBaana BomHOBoAa (K, OJI, ycTpoiicTBa KOHAEHCATOPHOTO THMA WIH C
KarcroneM-xeseno). [lo cymectBy, 310 ananor cetu u3 JI11.

OrxeBoe B3pbIBaHUE — CTIOCO0 WHUITMMPOBAHHA 3aPAJOB C MIOMOINBIO 3a)KUTATEIBHBIX
TPYOOK, OTHEMPOBOJHBIE  IIHYPHl  KOTOPBIX  MOJ/UKHTAKOTCA  B3PBIBHHUKOM
HETMOCPEACTBEHHO HJIN C UCTIOJIB30BAHUEM 3aKUTATENBHBIX MATPOHOB.

OrHenpoBoAHBII LIHYP — HIHYP C MPECCOBAHHON MOPOXOBOM CEPALIEBUHOM, KOTOpas
TOPHT C OIPEAETIEHHON CKOPOCTBIO.

OTka3pl - MONHOE WM YACTUYHOE OTCYTCTBHE JETOHALMM 3apsAa, €ro 4YacTh WU
TPyHNBl  3apAf0B  TIOCHE TOCBUIKM BO  B3PBIBHYIO  (3JIEKTPOB3PHIBHYIO)  CETh
WHULIAAPYIOIETO HMMITyJIbca. Bo Bcex ciydasx, Koraa 3apsasl He MOTYT OBITh B30OPBaHBI
MO0 TPUYMHAM TEXHHUYECKOTO Xapakrepa (HEyCTpAaHWMbIE HAPYIICHHS B3PBIBHOW CETH,
YMEHBIIIEHHE BOCTIPUATHA K HHULIMHPYOIEMY UMITYJIbcy BB 1 T.11.), OHM TODKHBI TakxKe
paccMaTpUBaTHC KAK OTKA3BL.

IMacnopT GypoB3pbIBHBIX paloT — UHCTPYKTUBHBIA JTOKYMEHT, PErJIAMEHTUPYIOIMUN

MOPSAAOK TPOW3BOJACTBA OypOBBIX W B3PBIBHBIX padOT IIIyPOBBIM METOJOM TIPH
MPOBEJACHAH TIOA3EMHBIX BBIPAOOTOK M JAPYTHX HEOOJBIIMX B3PHIBOB HA 3E€MHOM
MOBEPXHOCTH, COAEPKALIMI CXEMYy PACMOJOKEHUA IIIYPOB, MX YUCIO U JUAMETP,
ryOWHY W YTOJI HAKJIOHA K TPOJIOIBHOW OCH BbIpaOoTKH, HammeHoBanne BB u CU,
Maccy 3apsAJ0B, KOJMMYECTBO M BEJIMYMHY HHTEPBAIIOB 3aMEMJIEHUA MPHU B3PBIBAHUM,
MaTepuan 3a00MKU U €€ UTHHY, BETHIUHY PaJrdyca 30HBI, OTIACHOM MO PA3NETy KyCKOB
MOPOJIBI, YKa3aHUSA O MECTE YKPBITHA B3PhIBHHKA (MacTepa-B3pPBHIBHUKA) M PadovMX Ha
BpPEMsI B3PbIBA, BPEMEHH JUIA MIPOBETPUBAHMA 320051, PACTIONOKEHHSA MTOCTOB OLIETUICHHUS.
IMaTpoH-6oeBuxk — matpoH ¢ BBeaéHHBIM B Hero KJI, OJI wmum  0oOBsA3aHHBIN
AETOHUPYIOMMM HYpoM. OT maTpoHa-00€BHKa ACTOHUPYIOT OCTaNbHBIE TAaTPOHE BB B
3apsAze HITA BECH 3apsf.

Ilepconan nnst B3pbIBHBIX padoT — HHKCHEPHO-TEXHUYECKHE PAOOTHUKH, B3PHIBHHKH H
BCIIOMOTATEIbHBIE padoyme, KOTOPbIE PYKOBOAAT TOATOTOBKOM M OpraHU3aLMeH
MPOBEJCHAS B3PHIBA, BBHIMOHAIOT 3apsHKaHHe, 3a00HMKy 3apsAO0B, MOHTaK W TPOBEPKY
B3PBIBHBIX CETEH, OXPaHy 3AIPETHOM M OMACHOM 30H, MOJA4Yy CHTHAIOB, OCMAaTPUBAIOT H
00ECTIEUYHBAIOT TIPUBEACHUE 32005 B O€30MACHOE COCTOSTHHE, JIMKBHIUPYIOT B CITydae
OOHapy’KEHUS OTKA3ABIIHE 3aPSIBL.

IIuporexHnyeckue peJie — yCTpOUCTBA, NPEIHA3HAYCHHBIE 1A CO3JAHUA 3aMEAJICHUS
BO B3PBIBHBIX CETAX ACTOHUPYIOMIETO IIHYPa NPH BEACHUW B3PBIBHBIX PA0OT HA 3€MHOM
MOBEPXHOCTH, 4 TAKKE B IMAXTaX HE ONACHBIX I10 ra3y WM NbUIM. Peme cOCTOUT U3 AByX
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kancrone- meronatopoB (KJ/[) ¢ s3amemmeHmeM, pa3sMEMIEHHBIX B COCAUHHUTEIAX H
COETUHEHHBIX MEXIYy COOOHM yIapHO- BOJHOBOW TPYOKOH C MOMOIIBIO OOKHUMKH Yepes
31ACTUYHOE YIIOTHEHHE.

Ipoexr (oT mar. projectus — OykB. — OpomieHHBIH BHepén) — 1) COBOKYMHOCTH
JTOKYMEHTOB (Pacd€ToB, YEPTEKEH W JIP.) JUIS CO3MAHUSA KAKOTO-IMOO COOPYKCHHS WITH
W3JIENHS; 2) 3aMBICE]L, TUIAH.

IIpomexxyTouHbIiH JeTOHATOP - 3apAX W3 MOIMHOTO OPH3AHTHOTO B3PHIBUYATOTO
BEIIECTBA TPEAHAHAYCHHBIN IS YCHUIICHHA WHUIUHUPYIOMIETO HMMITYJIbCa TIEPBUUYHBIX
CPEICTB B3PBIBAHUS KATICIOJIA-IETOHATOPA, ACTOHUPYIOIIETO IITHYPa U JIp.
[IpoMeKyTOUHBIA JETOHATOP YaIle BCETO MPEACTABIAIOT COOOW TPECCOBAHHBIE WIIH
JUTHIE MIANIKH IITHHAPUIECKON (POPMBI (Perke MPSIMOYTOIBHOTO CEUYEHHUs) CO CKBO3HBIM
KaHaJIOM JJI TIPOTYCKAHHUSA HECKOJIbKMX HHUTOK JCTOHHPYIOIIETO IIHYPa WIIH C THE3I0M
MO/ KaTCIONNb- WK 3eKTpoaeToHarop. llamku-1eToOHaTOPhl U3TOTOBIAIOT U3 TPOTHIIA
WM €T0 CMECEH ¢ TeKCOreHOM i T3HOM (Maccor 200, 400, 500 r). Unumumpyromias
CHOCOOHOCTh TMPOMEKYTOYHOTO JAETOHATOPA 3aBUCUT OT €0 MAacChl U AETOHAIMOHHOTO
TABIIEHUSA, KOTOPOE MPOMOPUHUOHAIBHO MPOU3BEACHUIO TUIOTHOCTH IMAIIKK HAa KBaapaT
CKOPOCTH JACTOHAIIMH B3PHIBYATHIX BEIIECTB (TPH JAHHOW TUIOTHOCTH).
IpomesxkyTounsbnii neronarop (IIJ1) — vebompmoii 3apsg BB (oT 0,2 1o HecKOTBKHX
KHJIOTPaMMOB), TIPETHA3HAYCHHBIN JJI1 HHUOUUPOBAHUS 3aPsA0B HU3KOUYBCTBUTEIBHBIX
MPOMBIIUIEHHBIX BB (TpanynmupoBaHHBIX, BOJOCOAEPKAIINX), KOTOPBIE HE JTETOHHUPYIOT
OT IITATHBIX CpeACTB HHUIMHpoBaHus. [1]] 6e30TKa3HO AeTOHUPYIOT OT mTaTHBIX CH.
IpombiieHnusie BB npegHasHavaroTes st [poONeHHS, pa3pylIeHUs] W TIEPEMETIEHUS
TOPHBIX TTOPO/I.

PadoTocnocodHocts BB - xapakrepusyeT CIOCOOHOCTH B3PHIBYATOTO BEIIECTBA
MPOU3BOANTh MEXAHHUYECKYIO PabOTy MO Pa3pyMIEHHIO W OTPBIBY MOPOJBI OT MACCHBA.
Ona 3aBUCHUT OT 00BEMa Ta3oB M KOJIHMYECTBA TEIUIA, OOPA3yIOMIETOCS TPH B3PHIBE.
[Tpaktryecku padorocnocodHocTs BB ompenensror B3peiBoM 3apsga Becom 10 I' B
CBUHITOBOM O0MOe. O pabOTOCIIOCOOHOCTH CY/IAT 10 H3MEHEHUIO 00beMa KaHasia OOMOBI
B KyOmuecku? cantumerpax. Hampumep, padorococooHocts BB B 370 cm3 roBoput o
TOM, YTO 00BEM KaHama OOMOBI Tocyie B3pbhiBa HaBeckH nanHoro BB B 10 ' yBenmummncs
Ha 370 cm3.

PoIx/ibIe rpyHTBI — KPYITHOOOJIOMOYHBIE, TIECUAHBIE U TIIMHUCTHIE TIOPOIBL.

CkajibHbIe I'PYHTBI — IMOPOAbBI, 3aJCTAOINXUEC B BUAC MOHOIIUMTHOTO HIIH TPCIIHUHOBATOTO
MacCCHBa.

CkBakyHa - KaHaJ IWIHHAPUIECKOH (OPMBI OOOTO AHAMETpPA TIIyOMHOH Oomee 5 M
WM TF000H Ty OHHBI AHAMETPOM OoJree 75 MM.
CkBa)XMHa — WCKYCCTBEHHOE IIMIIMHAPHYECKOE YIiyOJeHne auaMmeTpoMm Oomee 75 MM

npu TIyOuHe 10 5 M W Mo00r0 JuaMmeTpa Mpu TayOuHe Oonee 5 M, Kak IMPaBHIIO,

OyPOBBIM CTAHKOM.



CmeTa — miaH MpeAcTOALIMX PacXOJ0B U MOCTYIJIEHUH MATEPHAbHBIX M JIEHEKHBIX
CPEACTB IPEANPHATHH, YUPEKICHUM.
Cnoco0 — COBOKYITHOCTh MPUEMOB JJIs1 TOCTHXKEHUSA LIETTH.

CpeacrTBa B3pbIBaHMSI:

1) pu OTHEBOM B3PHIBAHMM - OTHETPOBOJHBIN INHYP, CPEACTBA €TI0 MOKHTAHUA H
KarCIOIN-JE€ TOHATOPBL,

2) Tpu SIEKTPHYECKOM - JJICKTPOTPOBOJHBIA INHYP, MCTOYHHUKHA TOKA M KAIICIOJH-
3NMEKTPOAECTOHATOPSI.

3) Tpu AECTOHUPYIOMIEM - NETOHHUPYIONIHH ITHYP M CPEACTBA €r0 WHHUIIMUPOBAHUA
(Karcrob- UK 3JIEKTPOJETOHATOP).

CpencrBa unuumuposanusi (CH) — HeOonpmmue 3apsaapl BRICOKOYYBCTBUTEIBHBIX BB,

pPasMEmI€HHbIE B THIIb3aX (KAICIOTH-IETOHATOPHI, J3JIEKTPOJETOHATOPHI) WM MIHYpPax
(TeTOHUPYIOIMUH [IHYP) ¢ BMOHTHPOBAHHBIMH B HUX WM TOJCOCAHMHEHHBIMH K HHM
CPEICTBOM BO3OYKICHHA HX NETOHAIMH, KOTOpPas TMOPOKIAET B3PHIB (IETOHALHIO)
3apanoB  npomeinuieHHbIX BB.  Jlna  HuM3kouyBcTBHTENBHBIX BB  mpumenstor
MPOMEXYTOUHBIE neToOHATOpbl Maccou 400-800 r, M3roTOBIEHHBIE W3 MPECCOBAHHOIO
TPOTHJIA UM CMECH TPOTHUIIA C TEKCOT€HOM, OAINTUCTHOTO TIOPOXa U Jp.

CraTuyeckoe  3JIEKTPUYECTBO -  COBOKYMHOCTh  SIBJICHHM,  CBf3aHHBIX  C
BO3HHUKHOBEHHEM, COXPAHCHHEM W PEIaKcaled CBOOOTHOTO AIIEKTPHUYECKOTO 3apsijia Ha
MOBEPXHOCTH HJIH B 00bEME TUAICKTPUKOB HITH HA M30TMPOBAHHBIX MTPOBOJTHUKAX.

Texuuka (ot rpeu. téchn€ — HCKYyCCTBO, MAacTEPCTBO) — COBOKYITHOCTH CPEICTB

YEJIOBEYECKOH  JEATETbHOCTH, CO3MaBA€MBIX [UIA  OCYIIECTBIEHHS  TPOIECCOB
MPOU3BOACTBA M OOCTYXHBAHHA HETPOM3BOJCTBEHHBIX MOTPEOHOCTEH UETIOBEKA.
TepMuH «TEXHHKA» YacTO YHOTPEONAETCA TAKKE IS COBOKYITHOM XapaKTEPUCTUKH
HABBIKOB U IPHEMOB, UCITIOJTb3yEMBIX B KAKOW-THOO chepe AeATENbHOCTH YeJI0BEKA.
Texnosorust (or rped. téchné — HCKyccTBO, MAcTepCTBO, YMEHHE H ...J002Usd) —
COBOKYITHOCTh METOJOB OOpPaOOTKH, HM3TOTOBJICHHSA, M3MECHEHHS COCTOSHUS, CBOWCTB,
dbopMbI  CBIPBS, Marepuana WM mony(daOpukaTa, OCYHIECTBIIIEMBIX B TPOIECCE
MPOU3BOACTBA MPOAYKIWH. 3a/7a4a TEXHOJIOTHH KaK HAYKH — BBIABICHHE (DH3HUYECKHUX,
XUMHYECKAX H Jp. 3aKOHOMEPHOCTEH C LENBI0 ONPEICIICHHS W HWCIOJIb30BAHHMA HA
MpakTHKe HanOomee 3(Pp(HEeKTHBHBIX W 3KOHOMHBIX IMPOHU3BOICTBEHHBIX MPOLIECCOB.
TunoBoii MpoeKT — TPOEKT MPOM3BOACTBA PabOT B OJWHAKOBBIX (YCPEIHEHHBIX)
YCIIOBHUSAX.

TpyOuaTblii BOJHOBOA — OJHO- WM MHOTOCIIOMHAs TPyOKa, HAa BHYTPEHHEH
MOBEPXHOCTH KOTOPOW HAIBIIEH TOHKHM CIIOM MHHIMUPYIOIIETO COCTaBa, NMEPENAIOINUN
B3PBIBHYIO BOJHY CO CKopocThio 2000 wm/c 0e3 paspymeHus TPYyOKH, HAIEKHO

HWHUIHUHPYA BCC ACTOHATOPBI CUCTCMBI.



YnapHasi BoJIHA — OJHOKPATHBIN CKaYOK YIUIOTHEHUS, PACTIPOCTPAHAIOIIMHICA 1O CPeEAe
CO CBEPX3BYKOBOH CKOPOCTBIO, Ha (DPOHTE KOTOPOTO TPOHMCXOJUT MTHOBEHHOE
n3MeHeHue (yBEIMYECHWE) IAaBJICHWA, IJIOTHOCTH WM TeMIeparypsl cpenpl. llpm stom
YACTHIIBI CPE ABMXKYTCS BCIIEA 32 PPOHTOM yAaPHOU BOJTHBL.

YypcrBuTenbHOCTHL BB - 3T0 cTeneHp MX BOCIPUUMYMBOCTH K PA3IMYHBIM BHEIIHUM
BO3JCHCTBHAM: TEIUIOBOMY (OTOHB, HCKPE, TIOBBIIIEHUE TEMIIEPATYPHI), MEXaHUIECKOMY
(ymap, TpeHHE), a TaKkKe K Mepefade JETOHAIWH. JTO YPE3BBIYAMHO BAKHOE CBOWCTBO
0OyCITIOBIIMBAET OCHOBHBIE MepsA O€30MacHOCTH TPH OOPAIEHHH C B3PHIBYATHIMH
MaTepHajIaMH, OCOOEHHO TPH HMX TEPEBO3KE W XpaHeHWH. CTOCOOHOCTh B3PBIBYATHIX
BEIIECTB K Tepenade ACTOHAIIMN HUCIIONB3yeTCA HE TONBKO B CAMHUX B3PBIBHBIX PadOTax,
HO ¥ IIpU UcnibITaHuu BB 11 onpenenenus nx kayecTsa.

UyscTBUTENBHOCTh BB K pasnu4HON BO3AEHCTBHAM 3aBHCHT OT IPHPOJABI B3PBIBYATOTO
BEIeCTBa, (PU3UUECKOTO COCTOSHHA, TEMIIEPATYPHI, TIOTHOCTH, BIIAYKHOCTH, HATWYHA
npuMeced u 1.4. UyBcTBHTENBHOCTH BB MOXKET OBITH TOBBIIIEHA WITH TTOHIKEHA 34 CUET
100aBOK COOTBETCTBYFOIIHMX BEMICCTB.

IInyp - WCKYCCTBEHHOE IMIWHAPHYECKOE YTiyOneHue (KaHaja) B TOPHOM TIOPOJIE
TUAMETPOM A0 75 MM W TITyOHHOH 10 5 M.

DJIEKTPOJAETOHATOP - TIPUCIOCOOJIEHHE, KOTOPOE TPEOOPa3yeT JIIEKTPHUUECKYIO
SHEPTHI0 B TEIUIOBYIO, BbI3bIBAas MPHU STOM BCHBINIKY BOCIUIAMEHAIOLIETO COCTABa,
WHUIMHPYIOIIETO B3phIB padouero BB.

dnextpoaeroHaTop (I/A) — COBOKYMHOCTh KarClOJA-AETOHATOPA C BMOHTUPOBAHHBIM B
HEM 3JIEKTPOBOCIUIAMEHHUTENEM. B 3nexkTponeroHaTropax KOPOTKO3aMEMJIEHHOTO H
3aMEJICHHOTO JACUCTBUA MEKIY HWHHLUMUPYHOIMM BB W 3/1ekTpoBOCIIIaAMEHHTEIEM
pa3sMEIIEH 3aMe QSO COCTAB.

B 3/1eKTpOHHBIX [AeToHATOpax pa3MENIEH HAKOMUTEIbHBIA KOHACHCATOpP, Ppaspsj
KOTOPOI'O MPOUCXOAUT Ha MOCTHK HAaKaJMBAaHWs, a BPEMs 3aMEMJIEHUS YCTAHABIIUBAIOT
BCTPOEHHOW MHUKPOCXEMOM, KOTOpas 00ECTIEYHBAET BRICOKOYACTOTHOE 3amMeyieHue a0 |
Mc. O01mee BpeMs 3aMeITICHUS MOKET gocturath 10 c.

JJIEKTPOOTHEBOE B3pbIBAHHE — CHOCO0 WHHLIMUPOBAHUA 3apsioB C TOMOIIBIO
3QKUTATENBHBIX  TPYOOK,  OTHEMPOBOAHBIE  HIHYPHI  KOTOPBIX  TOKHTAROTCA

DJICKTPOBOCINIAMCHUTCIIIMH.



IMPUJIO’)KEHUE 6

MunucrepcTBo o0pa3oBaHusi u Hayku Poccuiickoii ®eaepauuu
MunucrepcTBo oopa3zoBanust u Hayku Keiproizckoii Pecnyomku
Koiproizcko-Poccuiickuii CnaBsiHCKHiIT YHUBEPCHUTET
EcTecTBeHHO-TexHUYeCKHl PaKyJIbTET
Kadenpa «Puznueckue nmpouecchl ropHOro mpou3BoACTBA»

KYPCOBOM MPOEKT
no aucuuruiiHe « TexHonorust u 6€30MacHOCTb B3PBIBHBIX PaboT»

Ha TeEMY'

(Ha3BaHME TIPOEKTA)

COCTABHMJIL:

CtyzneHt rpynmnbl

(®.0)

ITPOBEPUJL:

IIpenonasarens:

(d.0)

bumkek 20



MMPUJIOKEHUE 7
Pacuyer napamerpos bBP npu B3peiBanum B ycryne

Ileny padomer: OnpenenuTs mapaMeTpbl OYpOB3PHIBHBIX Pa0OT MPH B3PHIBAHHUH
BEPTHKAIBHBIX CKBKUHHBIX 3aPSAJ0B B YCTYIIE.

Hcxoonvie oannvie:

- HA3BaHUE TOPHOU MOPOJIBL;

- KpenocTs nopoa no mkane M.M. IIpoTonbsakoHoBa;

- TMAMETP CKBAXKHH;

- BBICOTA yCcTyna ot 2 10 15 m.

3aoanue: Paccuutare napamerpsl bBP Ha oOcHOBaHMM 3aJaHHBIX HCXOJHBIX
YCIIOBUU s ABYX JHAMETPOB CKBaXHH (Hampumep, 105 m 220 MM), COMOCTaBUTH,
MPOAHANU3UPOBATh PE3YIbTATHL, CHENATh BBIBOABI. [loydeHHBIE pE3ynbTaThl CBECTH B
OTAETIBHYIO TAONHUITY AT K&KAO0TO TUaMeTpa.

PacueT BepTUKANbHBIX CKBO)KMHHBIX 3apsAJ0B, B3PBIBAEMBIX B YCTYIE, BEIETCS
cormacHO 1.3.5 «TexHWUYECKWX TPaBUN BEACHUA B3PBIBHBIX pPadOT HAa JTHEBHOH
nosepxHocTI» [1].

[Ipu momorom yrite 0TKOCa ycTyna ¢ (PaKTHIECKYIO BETHYHHY COTPOTHBIIEHHUS IO
mogomise (CIIIT) mpoBepsrOT 1O YCIIOBUAM O€30TTACHOCTH

Wo=Hctga+c, M,

rae H — BbICOTA yCTyma, M; ¢ = 3 M - 0€30MaCHOE PACCTOSHUE OT OCH CKBAKHHBI IO
BEpPXHEH OPOBKH YCTYyTIA.

[Ipu pasnuuHOM TIyOWHE pa3padaThIBAEMBIX BBIEMOK OYPOB3PBIBHBIE PaOOTHI
BEIYTCS TPU HAIMYWH YCTYIIOB PA3HOU BBICOTHI.

OnTuManbHOE COOTHOINEHHUE THAMETPa CKBAYKHH M BBICOTHI YCTYTIa OMPEENACTCS U3
YCIIOBUSA MAaKCUMATBHOTO UCTIONB30BAHHUA 00beMa CKBAKUHBI (CKBKHHA 3aTIOTHACTCSA HA

d:28H\/E,MM,
A

K — pacueTHbIl ynenbHbIN pacxon BB, KI/M;

2/3 nnuHbBI ¥ Oonee):

rae H — BbIcoTa yeTyna, M;
3
A — TIIIOTHOCTB 3apsKaAHUS, T/M .
OnHako Ha MPAaKTHKE TaKOE COOTHOIIEHHME 3a4acTyl0 HE COONIONAETCs, MO3TOMY

OpUXOoaAUTCSa BBOAUTb COOTBCTCTBYHOIINUC KOPPCKTHPOBKH.

2. JlanpHEUIINI MOPSAAOK PacdeTa 3aBUCHT OT COOTHOIEHUA W u H.



Pacuem 3apsaooe npu W <0,8 H
a) Onpenensercs BemmuuHa conpotusiieHus mo nogomse (CIIIT) amsa oguHOUHOTO
CKBA}KUHHOTO (IITTyPOBOTO) 3apsia

W=JPIK, 6 M,

rae P — BMECTUMOCTbh CKBaXKUHBI MITU IIITYPA;
K — pacueTHBIN yAEIBHBIN PACXOL, K/M.
Ecnu u3BecTHa BemmunHa (pakTHUECKOTO yAEIbHOTO pacxoaa BB ¢ Ha npoOnenne 1
M’ TIOPOJIBI B YCTYIIE TS YCITOBHI HOPMATBHOTO PHIXICHHSA, TO I MOXKET OTPEEATHCA
o gopmyie
W=09Plq,wm.

0) OnpenengeTcs OPHEHTHPOBOYHO BEIMYHHA TIEPeOdypa /pqp
lnep = 0.5KW, m.

OOpraHO TEpeOyp mpuHMMaeTcs B mpeaenax (4+15)d,. llpu ropuzoHTambHOM
HAIUTACTOBaHUU TiepeOyp ymenpmaeTcsa A0 (2+4) d, Ilpu stom CIIII ymenpmaercsa B
CIIEAYIOIIMX Mpeaeax:

IlepeOyp ............... 0 2d, 5d,

Koaddurment
ymenbienns CIIT. .. .. ... 0,7 0,8 0,9

[Tpu nne 3apsana mersine 40d, CIII ymeHbaeTcs B CIeAYIOMUX MPEACIax:

JmmHa 3apsga . ... ... ... 15d, 20d, 25d, 30d,
Kosdpdpumment
ymenbmenus CIIIT. . . . .. 0,15 0,7 0,85 09

B) OmnpenensieTcs nnmuHA 3a00UWKH, KOTOpas MpUHHMAaeTcs B mpeaenax (20+30)d.,
T.C.

0,5W< /6. 5W.

[Ipu 3TOM y4YMTBIBaETCSA, YTO OHA BIWACT HAa MIMPUHY pasBama. HawmOomprmas
OIMPUHA pa3Bajia TOJyYaeTcs TNPH MHHUMAJIBHO JOMYyCTHMOM BENWYHHE 3a00MKH,
KOTOpass TPHHHUMAETCA 1Js 3Toro cimydas pasHou (0,6 + 0,8)//. Ilpu morpyske
B30PBAaHHOW MACCHI B JKEJIE3HOIOPOKHBIN TPAHCTIOPT, KOT/Ia IMUPHUHY pa3Bana TpedyeTcs
MO0 BO3MOKHOCTH YyMEHBIIUTH, BEMHUYWHY 3a00¥ku mnpuauMaror (0,8 +1) W. [na
CHIDKEHUS TaTbHOCTH pasjieTa KyCKOB IPyHTa MPUHUMAETCS /... = 0,8H.



r) OnpenenseTca JUIMHA 3apafa ., KaK PasHOCTb MEXKAYy JIUHOM CKBAKUHBI U
TUTAHOW 3a00MKH:

lzap = lCKB - lza6: M.

Heo0X0aMMO yUUTHIBATE, YTO JJIS MPOPAOOTKHU MOJAOMIBEL YCTYIA JIIUHA 3aPANA [,
J0JDKHA HE MeHee 1,2W.
r) PaccumThiBaeTCs Macca 3apsga B 3aBHCHMOCTH OT BMECTHMOCTH 3apsKaeMOU
YaCTH CKBAXXUHBI 110 hopMyIie
Q = Prlyyp, K1

1) Onpenensercs pacCTOTHHE MEKIY 3apSAaMH B PALY
a=mW,m,
rae m npuHUMaeTcsa pasHbM 0,8+1.,4.
e) Paccrosane Mexay psagaMu 3apsa0B b TpHHAMAETCS
—1pu K3B 0,9+1,0 W, m;

— IIPU MTHOBEHHOM B3pbIiBaHuu 0,85/
B nocnennem ciy4yae CKBaXKHHBI PACIIOJIATAIOT B MIAXMATHOM IOPSIKE.

Ecmm yis 3amaHHBIX yClIOBHH HM3BEeCTeH (DaKTHUYECKHH yAembHbIH pacxox BB g,
BEJIMYMHY CKBAXHHHOTO 3apsija () OMpenenstoT no ¢popmye

Q =qWaH, xr.
[1o 3Toi ke GpopmMyme YTOUHSIOT (KOPPEKTHPYIOT) BEC 3apsAI0B TIEPBOTO PsAA TOCHE
OypeHwus.
B 00oux ciydasx He AOMMyCKaeTCsA 3aHIKEHNE YCTAHOBICHHOM JTHHBI 3a00MKH.

Pacuem 3apsooe npu W >0,8H

a) Bemuunnua CIIII npuanmaetcs B mpenenax (0,6-0,8)H.
0) Macca 3apsaa onpeaernsiercs o Gpopmyire

O=K w? , KT,
rae K — pacueTHsIi ynensHbIi pacxon BB, kr/m’;
W — CIIII, m.
B) OnpenenseTcs quHA 3apsaa

lzap = Q/P > M,

rae P — BMECTHMOCTDh CKBAKHHBI, KI/M .



r) Beraucnsercs (opueHTHPOBOYHO) TITyOHHA epedypa o ¢dopmyre
lnep = 0,5K1 55, M.
1) PaccunThiBaeTCA pacCTOSTHHE MEKIY 3apsAAaMH B Py
a=mW,m
IJIC M — OTHOCHUTEIBHOC PACCTOSHHE MEKAY 3apsjaaMu, MPUHHMAaeMoe B Mpejaeiax
0,7+1,2.
¢) PaccTosHue Mexay psaaamu b mpu NOPSAHOM KOPOTKO3aME/ICHHOM B3PbIBAHHH

BeIOHMpaeTrcs B ipeaenax (0,7+1,0) W.
k) JlmnHa 3a00WKH 10KHA OBITh HE MeHee 1/3 TIyOWHBI CKBAKUHBEIL.

JIIit KOPPEKTUPOBKH 3apsAA0B MpH BbicoTe yeTyma 1,0+3,0 M MOTYT OBITh IPUMEHEHBI
norpaBouHble Ko3pduimentsr K, u3 Tadnuibl 1. [Tpu 3ToM Macca 3apsaa onpeacauTes
o gopmyie

Q = KXW, x,

[TomyuenHsie 3HaUeHUsA TapameTpoB bBP 3anocaTcs B Tabmuy 2.

Tabnuma 1 — 3Havenuns nonpaBoyHOTO K03 durmenta K,

Bricora yeryma, M JuaMeTp CKBOKHHBL, MM
105 125 150 214
1.0 2,2 2,5 3,0 4,0
L5 1,6 1.8 2.1 2.7
2,0 1.3 1.4 1,5 1.8
2,5 1.1 1,15 1,2 1.3
3.0 1,0 1,0 1.0 1,05




Tabnuua 2 — [TapameTpsl BEpTHKAIBHBIX CKBAXKUHHBIX 3aPSI0B THAMETPOM

MM IIPH B3pBIBAHUU B YCTYIIE

Bricora
yeryna H,
M

CII1
W.m

>

Hmaa
nepedypa

Znep: M

Hdnmuna
CKBQKUHBI
ZCKBD M

Hmaa
3a00HKH
Z 306> M

Hmaa
3apsaga
Z 3aps M

Macca

sapsaa O,
KT

Paccros-
HUC
MCKIY
3apsaaMu
a, M

Paccros-
HHUC
MCKIY
pazamMu
3apsia0B
b, m

Brixon
TOpHOM
MAacCCHI C
OJHOU
CKBAKHUHBI

3
V,m

Brixon
TOPHOU
MACCHI €
1M
CKBAsKUHBI,
MM

ITpoexT-
HBIH
V1. pacx.
BB
KHPD

3
KI/M

1,0

2,0

3,0

4.0

5.0

6,0

7.0

8.0

9,0

10,0

11,0

12,0

13,0

14,0

15,0




HNPUJIOKEHUE 8
HMPUMEPBI 3AJIAY 1JI1 CAMOCTOATEJIBHOU PABOTHI
Onpenenenue 0e30nacHbIX PACCTOSTHUI IPH B3pbIBe

3aganue 1: Onpenenuts panuyc pasiera KyCKOB [TOPOAbI Ha Kapbepe s CIeAYOLNX
napaMeTpOB CEPHH CKBAKUHHBIX 3aPSA0B PHIXJICHHUS:

- K03 PULIMEHT KPETIOCTH B3PbIBAEMBIX IPYHTOB f= 12;

- BelcoTa ycTyna H = 8 M;

- nuametp ckBakuH d = 0,15 Mm;

- YUCJIO PSIOB CKBAXXUH — 3,

- PacCTOsSIHUE MEKIY CKBAXKUHAMU B pAny a = 4,5 M,

- PacCTOSIHHE MEXIY PsaMH CKBaKUH b =5 M;

- IUTHHA 32pANa [y,p = 6 M,

- TIyOWHA CKBAXKUHBI /s = 9,5 M;

2 2

- IIMHA 3a00MKHU /.56 = 3,5 M.

3anganme 2: Onpenenuth 0€30MaCHOE PACCTOSIHUE 1O PA3JIETy OTACIBHBIX KyCKOB IOPOIbI MPH
B3PBIBAHUM HAa KOCOTOPE C YIJIOM HAKJIOHA K Topu3oHTy B = 30°. Paguyc onacHOi 30HbBI pasiiera
Tpasn = 250 m.

3aganme 3. Onpenenutb Oe30MacHOE PACCTOSHUE MO PA3JETy OTAEIBHBIX KyCKOB IOPOIBI MPH
B3PbIB CEPUU CKBAXKMHHBIX 3aPSAOB PBIXJICHHs B YCJIOBHUSX MPEBBIIIECHUS BEPXHEH OTMETKU
B3pbIBAEMOI0 y4acTKa HaJl y4acTKaMU paHuLl onacHOM 30HbI HAa H = 50 M. PacueTHoe 3HaueHue
paznuyca OMacHOM 30HBI F'pasy = 200 M.

3ananue 4. OnpenenuTd paauyc ONAcHOM 30HBI Mo AeicTBUI0 YBB mpu B3pbiBE Hapy: KHOIO
3apsina Maccoit 84 kr 6e3 3abotiku. B3psiBaemblie oponsl — u3BectHskH [V rpymmsl mo CHull

3ananme S. Onpenenuts paguyc OMAacHON 30HbI O neicTeri0 Y BB Ha 3acTekiieHue npu B3pbiBe
CepUHU CKBAKHUHHBIX 3apsnoB oOmel Maccoit 25228 xr. 3apsiabl (OMHOW M TOH K€ Macchl B
KaXXJIOM CKBa)KMHE) B3PBHIBAIOT TPEMs IPYNIIAMU C HHTEPBAJIOM 3aMEJICHUS] MEKAY HUMH 25 MC.
B nepsoii rpynne B3peiBaroT 20, B0 BTOpoil — 40, B TpeTheit — 10 ckBaxuH. Juamerp CKBakKuH
0,22 M, rmyObuna ckBakuH 15 M, nimHa 3ab0iiku 4,4 M. B3pbiBaeMble OPOABI MPEICTABJIECHBI
rpaautamMu X rpynnsl o CHull. B3pbeiBHBIE paOoThl MPOBOXATCS NPH  OTPHLATENBHON
TEMIIepaTy pe BO3ayXa.

3apanme 6. Onpenenuts Oe30MacHbIE PACCTOSHUS MO NEHCTBUIO SITOBUTHIX ra30B IPU B3pBIBE
Cepuu KaMepHBIX 3apsaoB BblOpoca ¢ cymmapHoi maccoit ) = 1000 T. CkopocTh BeTpa mepen
B3pBIBOM V;, = 3 M/cC.

IIpocTpeska ckBaXuH AJis1 00pa3oBaHusi KamyQieTHOI MOJI0CTH

3aganme 1: OnpenenuTs MacCy MNPOCTPEIOYHOTO 3apsga M HEOOXOAMMOE YHCIIO
MIPOCTPEIUBAHNN NIPU B3PBIBAHUH KOTJIOBOI'O 3apsifia PBIXJICHUS B yCTYIIE:



Bapuaum 1.

ITopona — rnmuHa MOpeHHas,

Bricora yctyna H— 10 m;

BB npocTp. 3apsina — ammonut 62KB nopomok;
BB ocHoBHoro 3apsina — rpanyiut AC-6.

Bapuanum 2.

ITopona — Meprenb MATKUN TPELIMHOBATHIN;
Bricora yctyna H - 8 m;

BB npocTp. 3apsina — ammonut 62KB nopomok;
BB ocHoBHoro 3apsina — rpanyaut AC-8.

Bapuaum 3.

ITopona — rnuHa 1OMOBasi TEMHO-CUHSS,
Bricora yctyna H— 12 m;

BB npocTp. 3apsina — ammonut 60KB nopomok;
BB ocHoBHOTO 3apsina — rpaMMoHUT 79/21.

Bapuanum 4.

Ilopona — n3BeCTHsIK-paKkyLIEYHUK,

Bricora yctyna H— 10 m;

BB npocTp. 3apsina — ammonut 60KB nopomok;
BB ocHoBHOrO 3apsiia — UrIaHUT.

Bapuaum 3.

Iopona — necuanuk;

Bricora yctyna H—- 6 m;

BB npoctp. 3apsina — ammonut 62KB nopomok;
BB ocHoBHoro 3apsina — rpanynut AC-8.

3ananue 2. OmnpegesuTs MacCy NPOCTPEJIOYHOTO 3apsila M Heo0XoaAuUMOe YHCJIO0
NPOCTPEJTUBAHMII PH B3PbIBAHUH KOTJIOBOT0 3aPsa HA BLIOPOC:

Bapuaum 6.

ITopona — Meprenb MATKUN TPELIMHOBATHIN;
JIMHUS HAUMEHBIIErO CONPOTUBJIEHUS — 8 M;
IToxasarens nerictBus B3pbiBa — 2,0,

BB npocTp. 3apsina — ammonut 62KB nopomok;
BB ocHoBHoro 3apsina — rpanyaut AC-8.

Bapuaum 7.

ITopona — rnuna uepHas,

JIMHUS HAUMEHBIIErO CONPOTUBJIEHUS — 6 M;
IToxasarens nerictBus B3pbiBa — 3,0,

BB npocTp. 3apsina — ammonut 62KB nopomok;



BB ocHoOBHOrO 3apsiia — UrIaHUT.

Bapuaum 8.

ITopona — CyrfMHOK TSIKEJBIH,

JIuHMsS HAMMEHBLIErO CONPOTUBIICHUS — 8 M;
IToxasarens aelcTBuUs B3pbiBa — 2,5,

BB npoctp. 3apsana — ammonut 60KB nopoiok;
BB ocHoBHoro 3apsina — rpanyaut AC-8.

Bapuanm 9.

Ilopona — U3BECTHAK-PAKy LIEYHUK;

JIuHNS HAMMEHBLIErO COMPOTUBIICHUS — 5 M;
IToxasarens aelcTBuUs B3pbiBa — 2,2;

BB npoctp. 3apsna — ammonut 60KB nopoiok;
BB ocHoBHoro 3apsina — rpanyaut AC-8.

Bapuanm 10.

ITopona — rnmuHa MOpeHHas,

JIMHUS HAUMEHBIIErO CONPOTUBJIEHUSA — 6 M;
ITokasaTtens ngerictBus B3pbiBa — 1,5,

BB npocTp. 3apsina — ammonut 60KB nopomok;
BB ocHoBHoro 3apsina — rpanyaut AC-8.

Pacuer 371eKTpOB3pBIBHON CeTH

3agaua 1. Onpenenuth obiee CONMPOTUBICHHUE MOCIEIOBATEIbHO COSAMHEHHBIX OOCBHKOB
NpU CKBAXMHHOM METOZE B3PBbIBHBIX PAa0OT C IOBYMs MapajuleIbHO—COCOUHEHHbIMH O]l B
kaxaoMm Ooesuke. KommuectBo ckBaxua N = 100, KOHIBI JETOHATOPHBIX MPOBOAOB HAXOMAATCS
Ha riyouHe /s = 10 M, MaTepua KOHLEBBIX MPOBOIOB — Menb, TUl npoBoaos — [IPI1 ceuennem
0,75 Mm?, compotusyienne I/ 7,; = 4,0 Om.

3agaua 2. Omnpenenuth BO3MOXKHOCTb O€30TKa3HOIO B3pPBIBAHMA 3apsAOB IMPOCTON
nocnenosarenbHoil OBC. BapbiBatoTcss 50 CKBa)KMHHBIX 3apsiioB, PACIIONIOKEHHBIX B OJIUH Pl
Ha PacCTOsHMU a = 5 M apyr or apyra. InyOuna pacnonoxkenust OoeBuka /s = 10 wm,
conpotusnienue I/ 7, = 4,2 OM. B3pbiBHas cTaHLMS HAXOAUTCS HA pacCTOSHUU Lo = 350 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. [l Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuennem 1,5 MM’ ¢ yAETBHBIM COMPOTUBIIEHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YUACTKOBBIE, KOHIIEBbIe NpoBona u3 Meau tuna IIPH umeror ceuenue
0,75 MM> ¢ YIENbHBIM COMPOTUBIEHHEM Poc = Poy = Pox = 0,024 Om/Mm. Temmeparypa

okpykaroei cpenpl £ = 25 °C. OCHOBHBIE PaGOTHI BeAyT ¢ TOMOIIbI0 prbopa KIIM-1A.

3agaua 3. Onpenenuth obee COMPOTUBICHHUE MOCIEIOBATEIbHO COSAMHEHHBIX OOCBHUKOB
NpU CKBAXMHHOM METOZE B3PBbIBHBIX PaOOT C IBYMs MapauleIbHO—COCOUHEHHbIMH O]l B
kaxaoM Ooesuke. KonmndecTBo ckBakuH N = 50, KOHLIBI IE€TOHATOPHBIX MTPOBOIOB HAXOISATCS HA



riyoune /s = 8 M, MaTepuaj KOHIIEBBIX MPOBOIOB — Melb, TUTI MPoBoAOB — [IPT1-4 ceuenunem 1,2
MM?, conpotusierne DJI 7., = 4,2 Om.

3agaya 4. Omnpenenute  BO3MOXHOCTb  O€30TKa3HOTO  B3pPBIBAHMS  3apsiiOB
nocnenosarenbHoil OBC. BapbiBatoTcs 60 CKBaXMHHBIX 3apsI0B, PACIIONIOKEHHBIX B TPU psila
Ha paccTossHMM @ = 7 M apyr oT npyra. [nmyOmHa pacrnososkeHusi OoeBuka ls = 8 M,
conpotusnenue ]I r,; = 3,8 Om. B3priBHasA craHLusa HaxoAUTCs Ha paccTostHUM Lo = 300 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. Jls Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YUACTKOBBIE, KOHLIEBble NpoBoaa u3 Meau tumna I[IPI'H umeror cedenue
0,75 MM* ¢ YIENbHBIM COMPOTUBIEHHEM Poc = Poy = Pox = 0,024 Om/Mm. Temmeparypa

okpyxaromeii cpeasl = -30 °C. OcHoBHbIE paboTHI BeayT ¢ moMomsio mpubopa KIIM-1A.

3agaua 5. Onpenenuth obiee CONMPOTUBIICHHUE MOCIEIOBATEIbHO COSTMHEHHBIX OOCBUKOB
NpU CKBAXMHHOM METOZE B3PBbIBHBIX PaOOT C IOBYMs MapajuleIbHO—COCOUHEHHbIMH O]l B
kaxnoM OoeBuke. KomuuecTso ckBakuH N = 140, KOHIIBI I€TOHATOPHBIX MPOBOJOB HAXOISTCS
Ha ryOuHe /s = 12 M, MaTepual KOHIEBBIX MPOBOAOB — MeAb, TN MpoBonoB — [IPH ceuennem
0,75 Mm?, compotusyienne I/ 7,; = 4,0 Om.

3agaya 6. Ompenenute  BO3MOXHOCTb  O€30TKa3HOTO  B3pPBIBAHMS  3apsiiOB
nocnenosarenbHoi DBC. B3priBatoTcst 130 CKBasKMHHBIX 3aps0B, PACIONOKEHHBIX B OJUH Pl
Ha paccTtossHUM a = 6 M Apyr oT apyra. [nyOuHa pacmnonoxkeHusi 6oeBuka /s = 10 M,
compotusyieane I 7,; = 4,0 Om. B3pbiBHas cTaHINs HAXOAUTCA HA pacCTOAHUH Lo = 400 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. [l Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YHACTKOBBIE, KOHIIEBble NpoBoaa u3 Meau tuna IIPH umeror ceuenue
0,75 MM* ¢ YIEJNBHBIM CONPOTHBIEHHEM Poc = Poy = Pox = 0,024 Om/M. Temnepatypa

okpyskaroteii cpenpl £ = 18 °C. OcHOBHBIe PaGOTHI By T ¢ TOMOIbI0 mprbopa KIIM-1A.

3agaua 7. Onpenenuth obiee CONMPOTUBIICHHUE MOCIEIOBATEIbHO COSTMHEHHBIX OOCBHUKOB
Npy CKBAXMHHOM METOJE B3PBIBHBIX PadOT C JIBYMs MNapajijieIbHO—COeNUHEeHHbIMH JJ] B
kaxxnoM Ooesrke. KonmndyectBo ckBaskuH N = 80, KOHIIBI JETOHATOPHBIX MPOBOAOB HAXOIATCS HA
rinyoune /s = 10 M, MaTepua KOHIIEBBIX TPOBOIOB — Melb, TuIl poBoaoB — [IPH ceuenuem 0,75
MMZ, compotusyienne I/ 7,;=4,2 Om.

3agaya 8. Ompenmenute  BO3MOXHOCTb  O€30TKa3HOTO  B3pPBIBAHMS  3apsiiOB
nocnenosarenpHoil DBC. B3peiBatoTcs 120 ckBaXMHHBIX 3apsiiOB, PACHOJIOKEHHBIX B YEThIpe
psima Ha paccTosHMU @ = 5 M Apyr ot apyra. [nybuna pacnosnoxenusi 6oeBuka /s = 12 M,
conpotusnienue I/ 7., = 3,8 OM. B3pbiBHas cTaHLMS HAXOAUTCS HA PacCTOSHUU Lo = 350 M oT
MeCTa NPUCOCOUHEHUsT COENUHUTENBbHBIX MPOBOAOB. JlJIi MarucTpajiu HNPUMEHSIOT MEIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIIEHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YHACTKOBBIE, KOHIIEBble NpoBoaa u3 Meau tuna IIPH umeror ceuenue
0,75 MM* ¢ YIENbHBIM COMPOTUBIEHHEM pPoc = Poy = Pox = 0,024 Om/Mm. Temmeparypa

okpykaroei cpenpl £ = -15 °C. OcHOBHbIE PaGoTHI By T ¢ MOMOIIbI0 mputopa KIIM-1A.



3agaua 9. Onpenenuth obiee CONMPOTUBIICHHUE MOCIEIOBATEIbHO COSTMHEHHBIX OOCBUKOB
IpU CKBAXHMHHOM METOZIE B3PBbIBHBIX PAa0OT C IOBYMs MapajuleIbHO—COCOUHEHHbIMH O]l B
kaxaoMm Ooesuke. KonmmuectBo ckBaxkuH N = 120, KOHIBI JETOHATOPHBIX MPOBOAOB HAXOMAATCS
Ha riyouHe /s = 10 M, MaTepua KOHLEBBIX MPOBOIOB — Menb, Tul npoBoaos — [IPH ceuennem
0,75 Mm>, compotusyienne I/ 7,; = 4,0 Om.

3agauya 10. Omnpenenuth BO3MOXHOCTH O€30TKA3HOTO B3PBIBAHHUS 3apsiiOB MPOCTON
nocnenosarenbHoi DBC. BapoiBatorcs 210 ckBaXXMHHBIX 3apsiiOB, PACIOJNOKEHHBIX B TPU psAlia
Ha paccrossHUM a = 8 M apyr or apyra. [nyOuHa pacnonoxkeHusi 6oeBuka /s = 15 M,
compotusyienne I 7,; = 3,8 Om. B3pbiBHas cTaHINS HAXOOUTCA HA PacCTOAHUH Lo = 450 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. Jlns Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YUACTKOBBIE, KOHIIEBble NpoBoaa u3 Menu tuna IIPH umeror ceuenue
0,75 MM* ¢ YIENbHBIM COMPOTUBIEHHEM pPoc = Poy = Pox = 0,024 Om/m. Temmeparypa

okpyxaromeii cpean 1 = -10 °C. OcHoBHbIE paBoTh! BeayT ¢ momomsio mpubopa KIIM-1A.

3agaua 11. Onpenenuth 001Iee COMPOTHUBIICHUE MOCIEAOBATEIHPHO COSTMHEHHBIX OOCBUKOB
NpU CKBAXHMHHOM METOZIE B3PBbIBHBIX PaOOT C IOBYMs MapauleIbHO—COCOUHEHHbIMU O]l B
kaxnoM Ooesuke. KonmuectBo ckBaxkuH N = 80, KOHIIBI I€TOHATOPHBIX MMPOBOIOB HAXOSATCS HA
rnyOune /s = 12 M, MaTepHras KOHLEBBIX MPOBOIOB — Me/ib, THII IpoBoaoBs — [IPH ceuenuem 0,75
MMZ, comportusyienne I/ 7,; = 4,0 Om.

3agaya 12. OmnpenenuTb  BO3MOXHOCTb  O€30TKa3HOTO  B3pPBIBAHUS  3apsiiOB
nocnenosarenbHoi DBC. BapoiBatorcs 120 ckBa)KMHHBIX 3apsA0B, PaClONOKEHHbIX B J1Ba psAla
Ha paccTosHUM a = 7 M aApyr oT gapyra. I'nyOuna pacrnonoxeHus OoeBuka /. =15 M,

conpotusnenue 1 r,; = 4,2 Om. B3priBHasA craHLus HaXOAUTCs Ha paccTosiHUM Lo = 300 M oT
MeCTa NPUCOCAUHEHUsI COENUHUTENBHBIX NMPOBOAOB. JlJI1 MarucTpajiu MNPUMEHSIOT MEIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.
CoenuHuTeNbHBIE, YUACTKOBBIE, KOHIIEBble NpoBona u3 Meau tuna IIPH umeror ceuenue
0,75 MM* ¢ YIENbHBIM COMPOTUBIEHHEM Poc = Poy = Pox = 0,024 Om/Mm. Temmeparypa

okpyskarolei cpenpl £ = 35 °C. OcHOBHBIE PaGOTHI By T ¢ TOMOIIbI0 mprbopa KIIM-1A.

3agaua 13. Onpenenuth 00IIee COMPOTUBIICHUE TIOCIEAOBATEIPHO COSTMHEHHBIX OOCBUKOB
NpU CKBAXMHHOM METOZE B3PBbIBHBIX Pa0OT C IOBYMs MapajuleIbHO—COCOUHEHHbIMH JJ[ B
KaxnoM OoeBuke. KomuuecTBo ckBakuH N = 150, KOHIIBI I€TOHATOPHBIX MPOBOJOB HAXOISTCS
Ha riyouHe /s = 10 M, MaTepua KOHLEBBIX MMPOBOIOB — Menb, TUl npoBoaos — [IPH ceuennem
0,75 Mm>, compotusyienne I/ 7,;=4,2 Om.

3agaua 14. OmnpenenuTb  BO3MOXHOCTb  O€30TKa3HOTO  B3pPbIBAHUS  3apsiioB
nocnenosarenbHoil DBC. BapeiBatoTcs 200 ckBaXMHHBIX 3apsiOB, PACHOJOKEHHBIX B YEThIpe
psima Ha paccTosHUM a = 5 M xpyr oT xapyra. I'myOuHa pacnonoxenus: 6oesuka /s = 10 wm,
conpotusnenue I/ 7, = 3,8 OM. B3pbiBHas cTaHLMS HAXOAUTCS HA pacCTOSHUU Lo = 350 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. [l Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.



CoenuHuTeNbHBIE, YHACTKOBBIE, KOHIIEBble NpoBoaa u3 Mmenu tuna IIPH umeror ceuenue
0,75 MM’ C Y[ENbHBIM COINPOTUBIEHHEM Po; = Poy = Pox = 0,024 Om/m. Temmeparypa

okpyskarotei cpenpl £ = 40 °C. OcHOBHBIE PaGOTHI By T ¢ IOMOIIbI0 mprbopa KIIM-1A.

3agaua 15. Onpenenuth 001Iee COMPOTHUBIICHUE MOCIEAOBATEIHPHO COSTMHEHHBIX OOCBUKOB
IpU CKBAXMHHOM METOZIE B3PBbIBHBIX PAa0OT C IOBYMs MapajuleIbHO—COCOUHEHHbIMH O]l B
KkaxnoM OoeBuke. KomuuecTBo ckBakuH N = 150, KOHIIBI I€TOHATOPHBIX MPOBOJOB HAXOISTCS
Ha riyOuHe /s = 12 M, MaTepua KOHLEBBIX MPOBOIOB — Menb, Tul npoBoaos — [IPH ceuennem
0,75 Mm?, compotusyienne I/ 7,; = 4,0 Om.

3agaya 16. Omnpenenurb  BO3MOXHOCTb  O€30TKa3HOTO  B3PbIBAHUS  3apsiioB
nocnenosarenbHoi DBC. BapoiBatoTcs 120 ckBaXXMHHBIX 3apsii0B, PACIOJNOKEHHBIX B TPU psAlia
Ha paccTossHUM a = 6 M Apyr oTr apyra. [nyOuHa pacnonoxkenusi 6oeBuka /s = 10 M,
compotusyienne I 7., = 3,8 Om. B3pbiBHas cTaHMs HAXOAUTCA HA pacCTOAHUH Lo = 400 M oT
MeCTa MPUCOEANHEHMs] COEJUHUTENbHBIX MNPOBOAOB. [l Maructpanu NPUMEHSIOT MeHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.

CoeauHuTeNnbHBIE, YHACTKOBBIE, KOHIIEBbIe NpoBoaa u3 Meau tuna IIPH umeror cedenue
0,75 MMm* ¢ YIENbHBIM COMPOTUBIEHHEM pPoc = Poy = Pox = 0,024 Om/Mm. Temmepatypa

okpyxatomeii cpenpt £ = 10 °C. OcHOBHBIE paGOTHI BeAyT ¢ moMolbio npropa KIIM-1A.

3agaua 17. Onpenenuth 001Iee COMPOTHUBIICHUE MOCIEAOBATEIHPHO COSTMHEHHBIX OOCBUKOB
NP CKBRXMHHOM METOZAE B3PBIBHBIX pabOT C ABYMs MapajuielbHO—COeAMHEHHbIMH JJ] B
kaxaoM Ooesuke. KonndecTBo ckBakuH N = 50, KOHLIBI IE€TOHATOPHBIX MTPOBOIOB HAXOISATCS HA
rinyoune /s = 12 M, MaTepuaj KOHLEBBIX ITPOBOOB — Melb, TUM poBoaoB — [IPH ceuennem 0,75
MMZ, compotusyienne I/ 7,;=4,2 Om.

3agaya 18. Omnpenenurp  BO3MOXHOCTb  O€30TKa3HOTO  B3pBIBAHUS  3apsiioB
nocnenosarenbHoil DBC. B3peiBatoTcs 320 ckBaXMHHBIX 3apsiIOB, PACIOJIOKEHHBIX B YEThIpe
psima Ha paccTosiHUM a = 5 M Apyr oT napyra. ['nybuna pacmosoxenus: Ooesuka /=10 M,
conpotusnienue I/ 7., = 3,8 OM. B3pbiBHas cTaHLMS HAXOAUTCS HA pacCTOSHUU Lo = 300 M oT
MeCTa MPUCOEANHEHMsI COEJUHUTENbHBIX MNPOBOAOB. [l Maructpanu NPUMEHSIOT MeIHbIN
nposog tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIIEHUEM Poy=0,00714 Om/Mm.

CoenuHuTeNnbHBIE, YUACTKOBBIE, KOHIIEBbIe NpoBona u3 Meau tuna IIPH umeror ceuenue
0,75 MM> ¢ YIENbHBIM COMPOTUBIEHHEM Poc = Poy = Pox = 0,024 Om/Mm. Temmeparypa

okpyxaromeii cpeant 1 = 15 °C. OcHOBHbIE paboOTHI BEAyT ¢ MOMOMBI0 prubopa KIIM-1A.

3agaua 19. Onpenenuth 001Iee COMPOTUBIICHUE TIOCIEAOBATEIPHO COSTMHEHHBIX OOCBUKOB
IpU CKBAXMHHOM METOZE B3PBbIBHBIX Pa0OT C IBYMs MapauleIbHO—COCOUHEHHbIMH O]l B
kaxnoM Ooesrke. KonmuectBo ckBakuH N = 42, KOHIIBI I€TOHATOPHBIX MMPOBOAOB HAXOSATCS HA
rnyOuHe /s = 8 M, MaTepuas KOHLEBBIX MPOBOAOB — Menb, THI nposonoB — [IPH ceuennem 0,75
MMZ, compotusyienne I/ 7., = 4,0 Om.

3agaya 20. Omnpenenurb  BO3MOXHOCTb  O€30TKa3HOTO  B3pPBIBAHUS  3apsiioB
nocnenosarenbHoil DBC. B3poiatorcs 80 CKBaKMHHBIX 3apsiiOB, PACIOJIOXKEHHBIX B ABa psila
Ha paccTossHMM @ = 6 M Apyr oT npyra. ['myObuna pacmonoxenusi 6oeBuka /s = 12 M,



conpotusyenue ]I r,; = 4,2 Om. B3priBHasA cTaHLMsA HAXOAUTCS Ha pacCTOSIHUM Lo = 350 M oT
MeCTa NPUCOCAUHEHUs COENUHUTENBHBIX NPOBOAOB. JlJIi MarucTpaiu HNPUMEHSIOT MEIHbIN
nposop tuna [IPI'H ceuenunem 2,5 MM’ ¢ yAETBHBIM COMPOTUBIICHUEM Poy=0,00714 Om/Mm.
CoenuHuTeNnbHBIE, YHACTKOBBIE, KOHIIEBbIe NpoBoaa u3 Menu tuna IIPH umeror ceuenue
0,75 MM> ¢ YIENbHBIM COMPOTUBIEHHEM Poc = Poy = Pox = 0,024 Om/m. Temmepatypa

oKpyKaromeii cpean = - 30 °C. OcHOBHBIE paGOThI BEAYT ¢ OMOLIBIO mprbopa KITM-1A.

3agaua 21. OnpenenuTs CONMPOTUBIEHHE MEIHBIX MarucTpalbHbIX NpoBoaoB Mapku I1PH,
2
UMEIOIUX IJIomans ceueHust § = 2.5 MM~ npu temmepatype 0 °C. PaccrosiHue OT MecTa
PacCIOIOKEHUS B3PBIBHOW CTAHLIUU O COEAUHUTEIBHBIX TPOBOAOB 500 M.

3agaua 22. Onpenenuth 001Iee COMPOTHUBIICHUE MOCIEAOBATEIHPHO COSTMHEHHBIX OOCBUKOB
NP CKBRXMHHOM METOAE B3PBIBHBIX pabOT C ABYMs MapajuielbHO—COEAMHEHHBIMH JJ] B
kaxaoM Ooesuke. KonndyecTBo ckBaskuH N = 12, KOHLIBI IE€TOHATOPHBIX MTPOBOIOB HAXOASATCS HA
raybune /; =15 M, MaTepuan KOHLEBLIX NMPOBOAOB — Mendb, Tl npoBogos — [IPH ceuennem

0,75 MM?, comnpotusyienne I/ 7,; = 4,0 Om.

3agaua 23. Omnpenenuth BO3MOXKHOCTH O€30TKA3HOTO B3PBIBAHHUS 3apsiiOB  MPOCTON
nocnenosarenpHol DBC (puc. 1). B3peiBatoTcsi 20 CKBaKUHHBIX 3apsiiOB, PACTOJNIOKEHHBIX B
OIuH psAn Ha paccrossHuM a = 10 M npyr ot apyra. ['mybuna pacnonoskenus: 6oesuka /; =15 M,
conpotusnenue ]I r,; = 3,8 Om. B3priBHasA craHLus HaxoauTCs Ha paccTosiHuM Lo = 300 M oT

MeCTa NPUCOCOUHEHUs COENUHUTENBHBIX NPOBOAOB. JlJI1 MarucTpajiu MNPUMEHSIOT MEIHbIN
2
nposox tuna [IPT'H ceyennem 2,5 MM ¢ yA€NbHBIM CONPOTHBIEHHEM P o,=0,00714 Om/m.



