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P

Pabouas nmporpamma JUCIHUILTAHBI
TexHoJOrUs 1 0€30ACHOCTH B3PBIBHBIX padboT

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOrO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BBICIIIEro 00pa3oBaHus «HarmoHanbHBIN HCCIeIOBATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCuC» no cniermanibaoctu 21.05.04 IN'oproe neno (npukas ot «02» nekadps 2015 . Ne 602 0.8.)

Bunyck 2:
om 2 dekabpa 2015 2. Ne 602 o.s.

CocraBneHna Ha ocHOBaHHH ydeOHOTO TuiaHa 2020 roma Habopa:
21.05.04 T'opHoe neno, ['opHBIE MaIMHBEI U 000PYAOBaHKE, YTBEPKACHHOTO YueHbIM coBeToM HUTY «MUCuC»
21.05.2020 r., mpoTtokox Nel0/3r.

PaGouas mporpamMma paccMOTpeHa i 0J100peHa Ha 3aceJanuu Kadeapsl
COPHOTO Jiena

HaumeHosanue Kageopol

IIpoToxkon ot «23» ampens 2020 r. Ne 9-20

3aB. kadenpoit '] A.A. KoxyxoB
H.0. @amunus

«23» anpens 2020 1.

Pykosogurens OITOITI BO

3aB.kadeapoii I'J1, A.T.H., JOLEHT A.A. KoxyxoB

<" noonuce H.0. ®amunus



1. HEJJM OCBOEHUA

Ieabr ocBoeHMs AMCHMILIMHBI — (GopMHupoBaHKHE 0a30BBIX 3HAHHHM O TEXHOJOTHH BEACHHS B3PBIBHBIX paboT u
TEXHHKE UX 0€30I1acCHOr0 YCTPONCTBA.

3amaun IUCHUTIJIHHBI

1. 03HaKOMIICHHE C TEXHUKOW M TEXHOJIOT'HEH 0e301acHOro BeIeHUs B3pBIBHBIX PadoT;

2. U3y4eHUe CHCTEMbl HOPM U NPABHJI M APYTHX HOPMATHBHBIX JOKYMEHTOB B 00JIaCTH B3pBIBHBIX padoT;

3. IpaKTUYECKOEe OCBOCHHE METO/IOB pacdeTa ¥ BEIOOpa MapaMeTpOB B3PHIBHEIX padoT;

4. oBnajeHNE HABBIKAMH OpTaHM3allMM OE30IIaCHOTO BEAEHHS B3PHIBHBIX paboT M COCTAaBICHUS HOPMAaTUBHOM
JOKyMEHTAIHH.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOU ITIPOT'PAMMBbI

Yacte OITOII BO (6a30Basi, BApuaTHBHAs) | BapuaTtusHas

2.1 TpeboBanus K MpeIBapUTEIEHON MOJrOTOBKE O0YJAIOMINXCS —
MpEeIECTBYIOMINE AUCIUIINHGI (MOTyH), npakTuku u HUP

2.1.1 | be3onacHOCTh Be/ieHHs TOPHBIX pabOT M TOPHOCIIACATENBHOE JIENI0

2.1.2 | Opranusanusi ¥ BeJICHUE aBapUHHO-CIIACATEILHBIX PadoT

2.2 Jucnummae! (Moxynn), npaktuka 1 HUP, mis KoTopbIx HE00X0MMO OCBOSHHE aHHOH AUCIMILUINHBI —
MoCJIeyoNTie TUCIUIUINHBI (Moaynn), npaktuku u HUP

2.2.1 | Ilpon3BoJCTBEHHAs NIPAKTHUKA 10 OJYYSHHUIO MPO(PECCHOHAIBHBIX YMEHUH U HAaBBIKOB - 1

2.2.2 | Ilpon3BoJCcTBEeHHAs IPAKTHUKA 10 TOJYYSHHUIO MPOPECCHOHAIBHBIX YMEHHH 1 HABBIKOB - 2

2.2.3 | Ilpon3BojcTBEeHHAs MPAKTHKA 10 TOJYYSHHUIO MPO(ECCHOHATIBHBIX YMEHHH 1 HABBIKOB - 3

2.2.4 | Tlpon3BoJCTBEHHAs MIPAKTUKA 10 TOJYYSHHUIO MPO(ECCHOHATBHBIX YMEHHH 1 HABBIKOB - 4

2.2.5 | llpenaumuioMHas NpakTHKA sl BBIOJIHEHHS BBIMYCKHOM KBaJIH()UKAIIMOHHON paboTh

2.2.6 | 3amuTa BBITYCKHOW KBaIH(PUKAIMOHHOW PabOTHI, BKIIFOUYAs IMOATOTOBKY K MPOIEAYPE 3alIUTE U
NpOLEAYPY 3aIUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

[1K-1.4: roTOBHOCTH OCYLIECTBIISATH TEXHUIECKOE PYKOBOJICTBO TOPHBIMH M B3PBIBHBIMH paboTaMu IpH
9KCIUTYaTallMOHHON pa3Be/IKe, 100bIUEe TBEPbIX IOJIE3HBIX HCKONAEMbIX, CTPOUTENLCTBE M 3KCILTyaTallnu
MOA3EMHBIX 00BEKTOB, HETIOCPEICTBEHHO YIPABIIATh MPOIECCaMH Ha IIPON3BOJCTBEHHBIX 0OBEKTaX, B TOM YHCIE B
YCIOBUSIX Ype3BbIYaiHBIX CUTYaAINH

3HaTh: 3-1. Teopurio B3pbIBa, OCHOBBI pa3pyLIEHUsI TOPHBIX TOPOI.

3-2. ba3oBble TEPMUHBI U OTIPEIENIEHNs] B 00IaCTH B3PBIBHOTO JIETIa.

3-3. HaumeHoBaHMeE, COCTaB M KJIACCU(HUKALIUIO TPOMBIIICHHBIX B3PHIBUATHIX BEIIECTB,
CPEICTB MHUIIMUPOBAHUS U B3PBIBYATHIX MAaTEPHAIIOB.

3-4. MeToabl B3phIBHBIX pabOT, CIOCOOBI M CXeMbl HHUITMMPOBAHUS 3apSI0B.

YMers: V-1. Opranu3oBbIBaTh 6€30MaCHOE IPOBEICHUE B3PHIBHBIX PadOT, OCYIIECTBIATH PYKOBOACTBO U
KOHTPOJIb Ka4eCTBA.
VY-2. Beibupatp panoHaNIbHBIE CHOCOOB! OypeHus MIypoB U ckBaKuH, THIEI BB n CU.

Brnagers | H-1. IHXeHepHBIMH METOAaMHU PAacYE€TOB TEXHOJOTHYECKUX MPOIECCOB B3PHIBHOTO Pa3pyIICHHS
HaBBIKOM. | TOPHBIX ITOPO/I.

H-2. Cnoco6HocThI0 pa3pabaThiBaTh MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAIHIO /1T O€3011acHOTO
IIPOBEJICHUsSI B3PBIBHBIX padoT.

TIK-1.6: rOTOBHOCTE HCIIOJIb30BaTh HOpMAaTUBHBIC JOKYMCHTLI 11O 0Ee30IMaCHOCTH U HpOMBIIHHCHHOﬁ CaHUTapuu npu
IMPOCKTUPOBAHUH, CTPOUTECIBLCTBEC U IKCILUTyaTallun HpC,HHpI/IHTI/Iﬁ 1o 3KCHJ’IyaTaIIPIOHHOI>i pa3BEIKe, )IO6I)ILIC nu
nepepa60TKe TBEPABIX IMOJIC3HBIX MCKOMTAEMbIX U NOA3CMHBIX 00OBEKTOB.

3HaTh: 3-1. TexHUKY ¥ TEXHOJIOTHIO OE30I1aCHOTO BeIeHHUs OYpOB3PBIBHBIX pab0T B TOPHOJ00BIBarONICH
MIPOMBIIIIEHHOCTH.

3-2. AccopTUMEHT, COCTaB, CBOWCTBA M 00acTh npruMeHeHus: BM, obopynoBanue u npuOoOpsl 11t
B3PBIBHOIO 1€/, JOIYIIEHHbIE K IPUMEHEHUIO B PO.

3-3. HopmaTuBHbIE JOKYMEHTHI IO B3PBIBHOMY JIEITY.

YMmeTs: VY-1. PaccuuTthIBaTh mapaMeTpbl OYpOB3PHIBHBIX pa0OT M OMPENEISITh pa3Mephl OTTACHOM 30HBI.
V-2. Beibuparb HCOOXO0IUMBIE JIsI KOHKPETHBIX yCiIoBHii BM.

Bnanets H-1. Vcnonp30BaHNsI OCHOBHBIX HOPMAaTHUBHBIX JOKYMEHTOB B 00aCTH B3PBIBHOTO JIEJa.
HaBBIKOM:




4. CTPYKTYPA U COJEP KAHUE

Kon
3aHATHS

HanmenoBaHue pa3neioB U TeM
/Bup 3ansiTus/

Cemectp

Kou-
BO
4acoB

KomnereHuuu

Jlutepatypa

IIpumeyanue

1

Pa3znes 1. TeopeTrnyeckuii

8

36

11

Beenenne. ConepxkaHue Kypca, ero
3HAYEHHUE U CBSA3b CO CMEKHBIMU
mucnumrHamu. Kpatkas cripaBka mo
Pa3BUTUIO HAYKU U TEXHUKH Pa3pyLICHUs
ropubix nopoa. Kinaccuduxarms crnoco6os
Ppa3pyLIeHHs [0 XapaKTepy BO3IEHCTBHS
Ha FOPHYIO TIOPOJIy M MX XapaKTePUCTUKA.
HopMaTtuBHBIE JOKYMEHTBI 110 B3PBIBHOMY
Jeny.

/nexkums/

TK-1.4, 3-2
TK-1.6, 3-3

J1.1
112
JT13

1.2

IToHsiTHE 0 B3PBIBAX U B3PbIBYATHIX
BellecTBaX.

OO01mye MoHATHS O B3pbIBax. Buiibl
B3pbIBOB. OTIMYHUTENbHBIE IIPU3HAKH
B3pBIBOB. XMMHUUECKHE B3pbIBBL. DOPMBI
XHUMHUYECKOro npespaienus BB.
OCHOBHBIE KOMITOHEHTBI, COCTaBJISIOLIIE
BB. Kucnoponusiii 6ananc. Temora,
TemIieparypa, 00beM ra3oB, JJaBJICHUE IPH
B3pbiBe. COCTaB U BPEIHOCTh Ta30B IPU
B3pbIBe. JlelicTBHE B3pbIBAa HA PACCTOSHUU
ot 3apsizia BB.

Tlokazarenp neficTBUS B3pbIBa.

[nexuus/

IK-1.4, 3-1, 3-3

J1.1
112
JT1.3

13

Ouenka 3¢peKTHBHOCTH U KayecTBa
BB.

Knaccudukanms MeTonoB uctsiTanus BB.
OreHKa B3pbIBUATHIX CBOMCTB BB
(paboTocnocoOHOCT, OPU3AHTHOCTD,
CKOPOCTBH JIeTOHAIMH ). [TOpsIIOK ¥ CPOKH
UCTIBITAaHUS B3PBIBUATHIX MAaTEPUAIOB Ha
UX KaueCTBO M MPUTOAHOCTD K
HCIonp30BaHnio. OneHka
4yBCTBUTENbHOCTH BB Kk Mexanuueckum u
TeMIIepaTypHbIM Bo3aeHCTBUAM. OLeHKa
TEXHOJIOTHUECKUX CBOUCTB BB.

[nexkuus/

I1K-1.4, 3-3

JT1.1
112
J113

1.4

B3pbiBuaThle BeliecTBA.

BB THna xuMuueckux coeJMHEHUI.
Muunuupytomue BB, netonupyroniie BB.
Komnonents! cmeceBbix BB.
Knaccnduxarms npomemuieHAsX BB 1o
(hU3MUECKOMY COCTOSIHUIO, IO

COCTaBY, 110 YCTIOBUSIM IIPUMEHEHUS U
xpanenus. Knmaccudukanus BB o
COBMECTHMOCTH IIpH

XpaHEHHHU U IIEPEBO3Ke.

I1K-1.4, 3-3

JT1.1
112
J113

15

CpejacrBa 4 cnocodbl HHULUHPOBAHUSA
3apsiioB BB.

Knaccudukanus cnoco6oB u cpencts
MHULUHPOBAHUS 3apsIIOB, YCIOBHS UX
npumeHeHus. CpecTBa OrHeBOro
9JIEKTPOOTHEBOTO HHHUIIMUPOBAHHSI.
TeXHOJIOTUsI OTHEBOT'O U JIEKTPOOTHEBOTO
nHuuupoBanus. Cpencraa
JNEKTPUYECKOTO MHUIMHUPOBAHU. CXeMBI
JNEKTPO-

B3PBIBHBIX CETEH U AJIEMEHTHI UX pacyera.
TeXHONIOTUs DIEKTPHIECKOTO
WHULUHPOBAHUSL.

Cpencrsa U TEXHOJIOTHsI OECKAIICIOIBLHOTO
HHUIMUpPOBaHUA ¢ nomokio JII.
CucreMa MHHLIMAPOBAHUS
HU3KOIHEPreTHYECKUMHU BOIHOBOJAMH.
TloHsTHE O TUCTAHIIMOHHOM B3PBIBAHHH.

TK-1.4, 3-4

J1.1
112
J113

1.6

Paspywaroiee, celicMuyeckoe u
BO3/yLIHOE JeiiCTBUS B3PbIBA.
Knaccudukanus 3apsnos BB. Mexannzm
Ppa3pylLIeHUs TOPHBIX TIOPOJI B3PIBOM IPH
OJMHOYHOM, CEPUITHOM U
KOPOTKO03aMe/IIEHHOM B3pPBIBAHHH. 30HBI
JpoOJICHNUST B3pIBOM TPELIMHOBATOIO

IK-1.6, 3-2

J1.1
112
J113




MmaccuBa. CelicMuueckoe aeiicTBIe B3pbIBa
U JIeACTBHE yIapHOI BO3YIIHOMN BOJIHBI
Ha OKpy»karomue 00beKThl. Crioco0s!
CHI)KCHHSI HETaTHBHOTO IEHCTBHS
MAacCOBBIX B3PBIBOB Ha OKPYKAIOLIYIO
cpeny. OnpeneneHne 6e30MacHbIX
paccTOsHUIA TIPU B3PHIBHBIX paboTax U
XpaHEHHH B3PhIBYATHIX MATEPUATIOB.

1.7 MeToabI B3pbIBHBIX Pa0oT.
Merto/bl B3pbIBHBIX pabOT U YCIOBUS UX
HpUMEHEeHHs. MeTo]| Hapy)KHBIX
(HaKJIaHBIX) 3apsI0B. METOA LITypPOBBIX 112
3apsnoB. MeTos KaMepHBIX 3apsiIOB. 4 IK-1.6, 3-1 1 1'3
MertoJ1 KOTJIOBBIX 3apsiI0B. :
MeTo/ CKBaXXMHHBIX 3apsIOB.
TMapHOCOMKEHHBIE U HAKIIOHHBIE
CKBa)KHHBL.
18 TexHoJI0rus NPOU3BOACTBA B3PHIBHBIX
pador.
TexHOIOTUs PyIHOr0 3apsDKAHUS
HaKJIQJHBIX 3aps/I0B, IIITyPOB, CKBAKHH U
kaMep. TeXHOIOris MEXaHU3UPOBAHHOTO 4 TK-1.6, 3-1 11
3apspKaHuS [IITYyPOB, CKBAXHH U KaMep.
H3rorosneHne maTpoHOB — 6OEBHUKOB.
OrtKa3bl, UX NPUINHBI, MEPBI
npenynpexaeHust. TeXxHOIorus
JIMKBUJAIMN OTKa30B.
1.9 Opranu3aums 1 6e30MacHOCTb
B3PBIBHBIX PafoT.
TpeboBaHMs K IIEPCOHAITY JULSL
PYKOBOJZICTBA M MPOM3BOACTBA B3PHIBHBIX
pabot. XpaHeHue, IIepeBo3Ka 1 MepeHocKa
BM. JlokymeHTaIus Ha IpOU3BOACTBO 1114
B3PBIBHBIX PabOT. 6 IK-1.6, 3-1 1 2'1
IIpuem, Beiaua u yuer BM. ’
Yunuroxxenne BM, npumenmmx B
HerogHocTs. OXpaHa OMacHO! 30HbI U
CHTHAJIM3als IPH B3PBIBHBIX paboTax.
Cxita/isl B3pbIBYATEIX MAaTEPHAIOB, HX
KJIACCH(UKALNS M YCTPOHCTBO.
2 Paspen 2. [lpakTnyecknii 36
21 OmpenieneHne KUCIOPOAHOTO GaaHca U 122
cocras perentyps! BB. 2 IK-1.6, V-2 J123
J12.4
2.2 Pacuer sHEpreTHYECKMX XapaKTEPUCTHK 122
B3pbIBA. 2 IK-1.4, H-1 J123
J12.4
2.3 Ompenenenne 6puzantHocTH BB. J12.2
2 MK-1.6, V-1 123
J12.4
24 Ompenenenne padorocrnocobHoct BB 122
2 MK-1.6, V-1 123
J12.4
2.5 PacueT KOTJIOBBIX 3aps10B PBIXJIEHHS MK-1.6, V-1 122
2 11K-1.4, H-1 K123
- J12.4
2.6 Pacyer CKBa)XHHHBIX 3aps/I0B PHIXJICHHS TK-1.6, V-1 122
6 IK-1.4, H-1 123
- J12.4
2.7 Pacuer BBP npu npoxo/ke moa3eMHbIX J122
TOPHBIX BBIPAOOTOK 6 IK-1.6, V-1 123
J12.4
2.8 Pacyer HapyXHBIX U [ITYPOBBIX 3aPSIIOB 122
TIpH pa3Jieike HerabapuToB 4 MK-1.4, V-2 J123
J12.4
29 Pacuer 6e30macHBIX paCCTOSHUIT TIPU 122
BEJICHUM B3PBIBHBIX paboT 6 IK-1.6, H-1 J123
J12.4
2.10 Paspa6otka macropra EBP TIK-1.4, V-1, 122
4 ) 123
J124
3 CamocTosiTeJibHas paboTa CTyAeHTa 72
31 TeMsl 1711 caMOCTOSATENBHOI MPOPabOTKH: 11
1. Knaccuduxarms 6ypuMOCTH TOPHBIX I1K-1.4,3-1,3-4 I 1'2
Opoz. 30 IK-1.6, 3-1, 3-2, I 1'3
2. BypoBble CTaHKH M YCTAHOBKH JUTS 3-3 m 4

OypeHHs IITypPOB M CKBAXKHUH IS




B3PBIBHBIX paboT.

3. O6une NPUHLHIIBI pacyueTa 3apsI0B
BB. CocraBnenue nacnopta bBP.

4. OnacHast 30Ha IPY BEJICHUH B3PBIBHBIX
pabor.

5. IIpaBuna 6e30acHOCTH IPU
HPOBE/ICHUH OYPOBBIX paboT Ha ycTyme

3.2 Beimonsenue u opopmienune PI'P «Pacuer J1.1
napamerpoB bBP u pazpaboTka cxemsl 8 IK-1.6, V-1 112
KOMMYTALlUH B3PbIBHOW CETH» 18 I1K-1.4, H-1 J11.3

JI1.4
P 1 8 24 TIK-1.6, 3-1, 3-2, 13
33 J1.4
4 Kontpoan 8 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KonTpoabHbie BONPOCHI IJIs1 CAMOCTOATEIbHOM MOATOTOBKH K MPOMEKYTOYHOI aTTecTalluu
10 UTOTaM M3y4YeHMs JUCHUIIMHBI (MoayJas, npakTuku, HUP)

Bonpocsl 1J1s1 IPOBEPKU 3HAHUM:

Jlaiite onpeseneHre NOHATHAM «B3PBIBY» U «B3PBIBYATOE BEIIECTBOY.

Jaiite knaccudukamnuo BB mo ycmoBusM 6€30macHOTO MPUMEHEHHUS.

Ilepeuncinure OCHOBHBIE B3pBHIBYATHIE XUMHUUECKUE COCIMHEHUS U JJaiiTe UX KPaTKyI0 XapaKTEPUCTHKY.
YerpoiicTBo 1 Kinaccudukarys 0ypoBoro 000pynoBaHus sl OYpEeHHs IIMYPOB U CKBaXKHH.
Ilepeuncianre OCHOBHBIE TEXHOJIOTMYECKHE ONIEPALIUH MIPH HIEKTPUUECKOM CrIoco0e B3PhIBAHUS 3apsI/IOB.
UYro Takoe marpoH-60eBuk? HapucyliTe B KadecTBe IMpuMepa OJUH U3 TaTPOHOB-00EBUKOB.
Hapucyiite u onummTe KOHCTPYKIMIO CIUIOIIHOTO CKBRXKWHHOTO (ILIITYpOBOTO) 3apsisa.
Yro Takoe kK03 GUINECHT 3apsUKEHHMS MIITypa?

OxapakxtepusyiTe poib 3a00MKH CKBaXXMHHOTO (IIIMypoBoro) 3apsaa. Kakue marepuaisl IpUMEHSIOT A
3a00MKH IITypoB?

10. Ha3oBute BUBI HITYPOB B 3a00¢ [M013eMHON TOPHON BHIPAOOTKH.

11. Yro Takoe B3pBIBHOH BpyO M KaKOBO €ro Ha3HaueHue?

12. Yo takoe yzaeinbHbIN pacxoa BB u kakue hakTopbl BIAMSIOT Ha €ro BEIUYHHY?

N R~WNE

13. Tlepeuuncaure onepaiuy HUKIa OYPOB3PHIBHBIX paOOT B HEOOXOIUMOM MOCIIEAOBATEIBHOCTH (CKBAKUHHBIE

Y [IITyPOBBIE 3apsbl).
14. Yo Takoe macnopT OYpOB3PHIBHEIX PadOT U U3 KaKUX 00s3aTEIbHBIX 3JIEMEHTOB OH JIOJDKEH COCTOSITH?
15. HazoBute MeTOABI B3pBIBHBIX PadOT.
16. HazoBure ocHOBHBIE CITOCOOBI MHUIIMMPOBAHUS 3apsiioB BB.
17. OnmmmTe XapakTep M MOPSAMOK I10JIa4d CUTHAJIOB TIPH BHITTOJIHEHUH B3PBIBHBIX PA0OT.
18. Omacnas 30Ha IpY B3PBIBHBIX PadOTax W OpPraHU3alus €€ OXPaHBbl.
19. Yo takoe «oTka3»? CrocoObl IMKBUAAIMH OTKA30B.
20. OnwuumTe nporecc pa3pylIeHHs: TOPHBIX MTOPO]] B3PBIBOM.
21. Tlopsinok HONy4YeHus, XpaHEHHs ¥ UCII0JIb30BaHHS B3PbIBUATHIX BEIIECTB.
22. Hapucyiite U ONMIINTE KOHCTPYKIUIO 3JIEKTPOICTOHATOPA.
23. HaszoBuTte npHYMHBI U CIOCOOBI yHUYTOXEHUsI BM.
24. HazoBuTe cpelCcTBa HHUIIMUPOBAHUS [IPU JIEKTPUUIECKOM CII0co0e B3phIBAHHSI.
25. JloxyMeHTauus JUIsl NpPOU3BOJICTBA B3PBIBHBIX PA0OT.
26. IlepcoHan it pyKOBOACTBA U MIPOM3BOACTBA B3PBIBHBIX padoT.
27. JloxyMeHTanus sl IpreMa, XpaHeHHs U Beigaun BM.
28. IlpaBuna cymku u n3mensueHus BB.
29. BB Ha ocHOBE aMMHa4YHOM CEIHUTPHI.
30. BB cogaepaxariyie HUTPOIQHUPHI.
31. BopoHnanosiHeHHbIE (3MYIbcHOHHbBIE) BB.
32. XapakTepHuCTHKa M yCTPOWCTBO CKJIAJIOB.

Bonpocsl! 1J1s1 TpoBepKH YMeHMii 1 HABBIKOB:

Kax onpenenuth k03pPUIHEHT KPENOCTH TOPHBIX MTOPOA?

Kax onpenenuts k03pPunmenT cOMMKEHHS B3PBIBHBIX CKBaXKHUH?

MN3o06pa3ute rpaduueckn OCHOBHBIEC MApaMeTPhl CKBRKHHHBIX 3apsIOB (2-X PSIHOE B3PHIBAHHE).
N3006pasute rpaduuecku pacioioKeHHe UIMTYyPOBBIX 3aps/I0B IIPH HPOBEACHUH T€0JI0ropa3Be10YHOM
(npeHakHO) KaHABHI.

N306pa3ute rpapuuecKu METOIbI B3PBIBHBIX PadoT.

M3006pa3ute rpaduuecKu pacioioKeHUE NIMYPOBBIX 3aPsIOB MPH MPOBEACHUH TOPH30HTAIBHON

Eall A o

oo




10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

MOA3EMHOM BEIpaOOTKH.

W300pazuTte rpaduueckn cxeMbl HHUIUHPOBAHMS 3apAA0B IIPU OAHOPSITHOM PACHOIOKECHAN CKBAaXKHH
(mmypoB).

N3o0pasuTte rpaduuecKy cXxeMbl HHUIUHIPOBAHUS 3apSAA0B IIPH MHOTOPSJHOM PACIIOIOKCHUHT CKBAXKUH
(mmrypoB).

N3o0pazute rpadhuuecKu HIEKTPHUECKYIO CXEMY TTOCIEI0BATEIFHOTO COSANHEHUS IEKTPOICTOHATOPOB.
N300pasute rpaduaecKu HMEKTPHUECKYIO CXEMY TapaIeIbHOTO COSANHEHUS JIEKTPOJETOHATOPOB.
Omnpenenenye MHUPUHBI OyPOBOH 3aX0IKH ITPU B3PHIBHOM Pa3pyLICHUH TOPHBIX IOPOJ CKBAKMHHBIMH
3apsAaaMu.

Onpezenenue yaeabHoro pacxox BB st B3pbsIBaHMS TOPHBIX TOPOS,.

OnuuiTe npaBuia nepeBo3ku BM.

OnuunTe npasuna nepeHocku BM.

Kak npoBepsiroTcs 1 IOATOTaBINUBAIOTCS K UCHOIB30BAHUIO 3JIEKTPOICTOHATOPHI U KAICIOJIb-IETOHATOPHI.
Onwire npaBuita 6e30MacHOCTH IpH paboTe OYpPOBOTO CTaHKA Ha YCTYIIE.

Kak onpenenuts mokaszarenb JeHCTBUS B3pHIBa?

Kak onpenennts BMECTUMOCTD | M CKBaXXHHBI (IImypa)?

Kaxk onpenenuth paauyc onacHo! 30HbI P B3PBIBHBIX paboTax?

Kak onpenensercs pabotocrnocooHocTs BB.

Kaxk onpenensiercst 6puzanrnocts BB?

Hapucyiite n BeIUMCIMTE HIIMPUHY OJIOCH! €30IIACHOCTH Y BEpXHEH OPOBKH yCTyIIa [UIsl CIEAYIOMINX
yCIoBHIA: BeICOTa ycTyma — 10 M; paboduii yroi oTKoca ycTyma — 75°; yCTOWYHBEIN Yol 0TKOCA yCTyTIa —
65°.

Brruncinte HeoOXoauMyro Maccy 3apsaa BB B ckBakuHe 151 CIICAYIOIIUX YCIOBHINA: BBICOTA yCTyma - 12
M; JIMHHS COTIPOTHUBIICHUS TI0 TTOIOIIBE YCTyMa — 7 M; Ko duIueHT comnkernus ckBaxud — 0,85;
yaenpHbI pacxon BB — 0,55 KT/MC.

BrruncinTe BO3MOXKHYIO IMHUIO CONPOTUBIICHUS AJIS1 CKBAXKHHHOTO 3apsfa Mo MOJIOIIBE YCTyIa MU
yaensHOM pacxone BB — 0,50 Kr/m’, JmameTpe CKBaKuHbI — 210 MM, rutoTHOCTH 3apsbkanus — 1000 K/,
N3o6pasute rpaduuecKy OCHOBHBIC TapaMETPhl CKBaKUHHBIX 3apsiIoB (3-X psiAHOE B3PBIBAHHE).
OnumuTe U3roToBJICHHUE MAaTpOHA-00EBUKA.

OnuumTe NOpsIIOK JIEKTPHUUIECKOT0 B3PHIBAHUS 3apSI0B.

OnummTe NOPAIO0K B3PhIBAHUS 3apSJ0B C IOMOIIBIO IETOHUPYIOIIETO ITHYPA.

OnwuumTe NpoBepKy U HOATOTOBKY K HCHOIB30BAHUIO 3JIEKTPOIETOHATOPOB.

Onwumute 00Kt MOPSJOK OpraHU3aIMH B3PBIBHBIX PaOOT Ha 00BEKTE TOPHBIX paboT.

Onpenenure BMECTUMOCTD 1 M ckBakHHBI 1uaMeTpoM 200 MM NpH MIOTHOCTH 3apsbkanust BB 1,1 /™,
3apsan BB B ckBaxkune quamerpom 150 MM npu muioTHoOCTH 3apsbkanus 900 Kr/M° uMeer JUTMHY 8 M U
3aHUMaeT 2/3 JUIMHbI CKBaXXUHBI. OTPeeNuTh MacCy CKBaXKMHHOTO 3apsiia, JJIMHY CKBOKUHBI U 3a00HKH.
Onpenenuts 006eM NOPOIBI, B3PhIBAEMON OTHIM CKBaXXHHHBIM 3apsiI0OM IIpH BeIcOTe ycTyna — 10 M,
PacCTOSIHUEM MEXTY CKBOXHHAMU B PAAY — 6 M, KO3 GUIIHEHTOM cONMMmKEeHNs CKBaknH — 1,1.
OnpenenuTs AMaMeTp U PacCUUTATh CETKY PACTIONOKEHHSI CKBaXHH PYU MHOTOPSIHOM B3PBIBAHUH IIPU
B3pBIBAHUH yCTYyIa BEICOTOM 15 M mpu yzaensHoM pacxoze BB - 0,8 kr/m3, koaddunnenre commxenus 1,0,
wIoTHOCTH 3apspkarust BB — 3900 kr/m , BMecTuMOCTH | M CKBaKHHBI 28,3 KI/M.

OnpenenuTs BEICOTY YCTyIa U Maccy 3apsijia B CKBaXKHHE JuaMeTpoM 125 mMm, eciu JuivHa 3apsaa
cocrasiszeT 0,6 ATHMHBI CKBKUHBI M paBHA 6 M, INIOTHOCTH 3apspkaHust BB — 3,1 1/m , umHa nepedypa 0,5
M.

Onpenenuts AMaMeTp, JUIMHY CKBaXKHHBI IIPH B3PBIBAHUH YCTYIa TOPHBIX IOPOJ CPeJHEN KpPernocTu
(wimHa mepeGypa paBHa 8 TUAMETPOB 3apsiia) BBICOTOH 9 M, €CIIH IUTOTHOCTH 3apsikanust 1,1 T/M°,
BMECTHMOCTE 1 M CKBa)KHHBI 16,9 Kr.

Macca ckBaxxuHHOTO 3apsina 720 Kr, AnuHa 3a00HKH B CKBaXKUHE 6 M, BMECTUMOCTh | M CKBaXHHEI 43,8
KI/M 1IpH TIOTHOCTH 3apspkaHus 1100 xr/mM3. OnpenenuTs AuaMeTp U JUIMHY CKBaKHHBL.

Onpenenuth KUCIOpoaHbIi Oananc BB, coagepxamero 30% amvuaddoi cenutpsl U 70% TpoTHia.

Ilepeuenb padoT, BHINOJHSIEMbIX B TPOLlecce M3YUYEeHHs JUCUUIJIMHBI (MoayJs, npakTuku, HUP)

NogakwbdR

Ipaktryeckue paboThl B ceMecTpe:

OnpexneneHne KUCIOPOTHOTO OanaHca U cocTaB penentyps BB.
Pacuyer sHEpreTHUECKIX XapaKTEPUCTHK B3PHIBA.

Onpenenenne 6pu3aHTHOCTH BB.

Onpenenenne padotocrnocooHocTn BB

Pacder KOTIIOBBIX 3apsAI0B PHIXICHUS

Pacuer CKBaXHHHBIX 3aps/I0B PHIXJICHHS

Pacuer BBP npu npoxoke moa3eMHBIX TOPHBIX BEIPaOOTOK




8. Pacuer Hapy>XHBIX U IIIYPOBBIX 3apsAIO0B IIPH pa3/ielIKe HerabapuToB

9. Pacuer Ge30MacHBIX paCCTOSHUIA MIPH BEACHUH B3PHIBHBIX Pa0dOT

10. Paspabotka macnopta bBP.
Brmomnnaenne PI'P «Pacuet mapamerpoB BBP 1 pa3paboTka cxeMbl KOMMYTAIlMH B3PBIBHOM CETH»

OueHovHbIe MaTePHAJIbI (OLIEHOYHbIE CPeACTBAa), MCIOJIb3yeMble JJIsl IK3aMeHa

OK3aMEHAIIMOHHBIN OWiIeT BKIOYaeT B ceOf 2 TEOPEeTHUEeCKHX BOMpPOCa W3 YCTAHOBIEHHOTO mepedHs u 1
MPaKTHYECKHUI BOMPOC (3a/1a4y) MO TeMaM, U3JI0KCHHBIM B 4 paszene manuoi PIT]T.
buneTsl XxpaHaTcst Ha Kadepe M YTBEPXKICHBI 3aBEAYIONINM Kadenpon

MeTtoauka OLleHKH Pe3yJIbTATOB 00YUEeHHUs N0 JMCUMILIMHE (MoayJto, npakTuke, HUP)

TpebOoBanus K OLIEHUBAaHHIO B COOTBETCTBHH C YUEOHBIM IIJIAHOM: DK3aMEH B 5 ceMecTpe, KypcoBasi paboTa
B 5-M ceMecTpe.

Cucrema OLIEHMBAHUS, UCIIOJIb3yeMasl MperojaBaTesieM Ul TeKyIleil OIeHKH yCIeBaeMOCTH - 0ajuIbHO-
pEUTUHrOBas:

- mocemienne 3ausaTuit — 0,5 6amna 3a 1 3ansaTHe (Bcero 36 3aHATHIA, TK+TIp), HTOTO He Oosee 18 OamoB;

- BEITIOJIHEHHUE MTPAKTHIECKHUX paboT — paboTsl 2.1-2.5, — mo 2 6anma, ntoro He 6oiee 10 Oamnos;

- BBEITIOJIHEHUE MTPAKTHICCKHUX paboT — paboTsl 2.6, 2.7, 2.9 — mo 6 6amios, utoro He 6onee 18 Oamios;

- BEITIOJIHEHHUE MTPAKTHIECKHUX paboT — padboTs! 2.8, 2.10 — o 4 6amna, utoro He 6oiee 8 6amIoB.

- BeimonHeHue PI'P — 6 6annos.

HUTOI'O =e 6omee 60 GamioB B cemectTpe.

VYcnoBue nonycka K 9K3aMeHy 10 TUCLUILIMHE — Haln4re He MeHee 33 0aioB ceMecTpoBOi paboThI.
Mero/uka pacueTa OLEHKH Ha 3K3aMeHe.

OtBet Ha 3k3aMeHe oneHUBaeTcs B 40 6amtoB: mo 20 6aymroB 3a OTBET HA TEOPETHIECKHE BOMPOCH U 10 20
6aJIoB 3a OTBET Ha MpaKTHUYECKoe 3a1aHue. Kpurepnu ompeneneHus OIEHOK Ha 3K3aMEHE H3JI0)KEHBI B
pasgene 5 IlonoxkeHUs O mpoMeXyTodHOU arrecTanmmu cryaeHToB ®TAOY BO HUTY «MUCuC» (11

239.09-14)

6. YYAEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECHEYEHME JUCLUIIINHBI
(MOJYJISI, MIPAKTHUKH, HUP)

6.1. PexoMeHnayemas JquTeparypa

6.1.1 OcHoBHaA JIUTEpaTypa

O603Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHUE COCTABHTEJIH roj
J1.1 Kyrysos, b.H. | [IpoektupoBanue u opranuzanus YHuBepcurerckas Mockaa :
B3pBIBHEIX pa0oT : yueOHHUK / oubmmoreka ONLINE lopras xHura,
B.H. Kyry30B, B.A. benun ; pen. URL: 2012.— 416 c. -
B.H. Kyry308B. https://biblioclub.ru/index.php| (B3PBLIBHOE
?page=book&id=229077 JEJIO)
ISBN 978-5-
98672-283-2.
J1.2 Kyry3o0s, B.H. MeTons! BeieHHs. B3PBIBHBIX YHuBepcuTeTcKkas — Mocksa :
pabor : yuebnuk / b.H. KyTy30B. o6nbmmoreka ONLINE I'opnas xHura,
—2-e m3n., crep. — Y. 1. URL: 2009. -473 c..
PaspymieHne ropHbIX opoT https://biblioclub.ru/index.php| 1SBN 978-5-
B3pPBIBOM. ?page=book&id=229029 7418-0590-9..
J1.3 Kyry3o0s, B.H. MeTons! BeieHHs B3PBIBHBIX YHuBepcuTeTcKas Mocksa :
pabor : yuebnuk / b.H. KyTy30B. o6ubmoreka ONLINE Il'opnas xHura,
— Y. 2. B3pbiBHBIE paboTHI B URL: 2011.-512c.
TOPHOM JieJie U https://biblioclub.ru/index.php|  ISBN 978-5-
MPOMBIIIJICHHOCTH. ?page=book&id=69710 98672-197-2
J1.4 Kyrysos, b.H. | be3omacHocTb B3pBIBHBIX padoT VYHuBepcuTeTcKas Mocksa :
B TOPHOM [IeJIe U o6ubmoreka ONLINE I'opnas xHura,
MIPOMBIIIICHHOCTH : Y4eOHOe URL: 2009. - 671 c. —
nocobue https://biblioclub.ru/index.php| (B3PbIBHOE
?page=book&id=229028 JEJIO).
ISBN 978-5-
98672-172-9.
6.1.2 JlonoJHUTEIbHAS JIUTEPATYpa
O6o3Haue ABTOpBI, 3araaBue bubdanoreka H3nareancTBoO,
HHUe COCTABUTEJIH rof



https://biblioclub.ru/index.php?page=book&id=229077
https://biblioclub.ru/index.php?page=book&id=229077
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https://biblioclub.ru/index.php?page=book&id=229029
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1. KoMmiekT My IbTUMEINIHHON anmapaTypsl:

— Mynerumenuitaas gocka ACTIVboard 387Pro
— CHCTEMHBIH OJIOK 1 MOHUTOD;

2. KommiekT yuebHoit mebenu Ha 70 mocagodHbIX MECT.

JI2.1 Cosmen B.K., | Ceiicmudeckast 6€301macHOCTh YHuBepcuTeTCKas Mockaa :
KyryzoB B.H., | mpu B3pbIBHBIX paboTax : oubmmorexka ONLINE l'opras xHwra,
Oksuct b.B. 1 | yge6HOE OCOOHE URL: 2012.-229 c.
Jp. https://biblioclub.ru/index. ISBN 978-5-
php?page=book&id=22903 98672-306-8
2
J2.2 Masnrym C.K. | B3psiBHBIE paOOTHI IpH YHuBepcureTckas Mocksa :
TIPOBEICHUH TOJI3EMHBIX TOPHBIX oubmmorexka ONLINE l'opras xHwra,
BEIPAOOTOK : yueOHOe mocoone URL: 2009. - 121 c.
https://biblioclub.ru/index. ISBN 978-5-
php?page=book&id=22899 98672-131-6.
9
J2.3 Kprokos I'M. | ®usuka pa3pyieHus TOPHbIX ‘YHuBepcuteTckas Mockaa :
MOPOJ TP OYpPEeHUH H oubmmorexka ONLINE lopras xHwra,
B3pBIBAaHUM: (C MPAKTHYCCKIMH URL: 2006.—-T. 1.
PEKOMEHAAIHSIMU) https://biblioclub.ru/index.php| VYuebuux nis
?page=book&id=100129 By30B. — 327 c.
—ISBN 5-
98672-024-5.
J24 Kproko I'M. | ®usuka pazpyueHus: TOPHbIX ‘YHuBepcuteTckas Mockaa :
MOPOJ TP OYPEHUH H oubmmoreka ONLINE MockoBckuit
B3pBIBaHUM : Paznen 1. URL: TOCyJapCTBCHH
Buenpenue 3y0beB B https://biblioclub.ru/index.php|  sIii ropHbIi
paspylaemyo mopoiy. Y 1apHo- ?page=book&id=79184 YHUBEPCHTET,
BpaIaTeIbHbIH criocod OypeHus: 2007.-107 c.
yaeOHoe mocobue, Y. 1. ISBN 5-7418-
PaspymieHne ropHBIX TOPOT IPU 0313-X
OypeHuun
6.1.3 Meroauyeckue MaTepuaJbl
O06o03HaYeH ABTODBI, 3arnaBue Bubmmorexa W3narenscTBoO,
ue COCTABUTEIH rox
J133
6.2. IlepeueHb pecypcoB HHGOPMAIMOHHO-TeJIEKOMMYHHMKAIMOHHOI ceTn «HTEpHET»
91 www.google.ru
22
33
6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust
111 WinPro 10 SNGL Upgrd OLP NL Acdmc
m2 Office Professional Plus 2016 RUS OLP NL Acdmc
113
6.4. Ilepeuyenp MHGOPMATMOHHBIX CIPABOYHBIX CHCTEM U MPo(deccHoHANBHBIX 023 JaHHBIX
ni
n?2
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHbI
MoayJisi, IPAKTUKHA, HUP)
7.1 Ayn. 410. JleknuoHHAs ayqUTOPUSA. AyTUTOPHS IS IPAKTHUECKUX 3aHATHH.

| 8. METOAWYECKHME YKA3ZAHMUS JUISA OBYYAIOIMXCS IO U3YYEHUIO JUCIUITJINHBI
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Jns riiyOOKOro M3ydeHHss M YCBOSHMSI Marepuala, aKTHBH3al[MM 3aHSATHUH MCHONB3YIOTCS 3JIEMEHTHI METOJIOB
NpoOJIEMHOTO H3JIOKCHMSI MaTephala Ha JIEKIHSX, TEXHUIECKHE CPEICTBA OOYUCHHMs, pE3yIbTaThbl HAYIHBIX
uccienoBaHui npu BuinosHeHun HUP.

Bynymuii crnenmanuct AOMKEH YAEIWTh BHUMAHHE CIHEAYIOIIUM pas3jiesiaM JUCLUIIIMHBL OCHOBBI TECOPHH
JetoHanmu BB u ymapHBIX BOJIH B pasiIMYHBIX CPEIax; TEOPHUH B3pBIBA W CO3AAHHS NPOMBIIUICHHBIX BB; Tuner u
cBoiictBa BB, 00macTe UX panmoHaIbHOTO NMPHMEHEHHS; CIIOCOOBI M CpPEeICTBa B3pBIBaHUS 3apsnoB BB; mertomst
omeHKH 3((EeKTUBHOCTH M KadecTBa MPOMBIIIICHHHIX BB; Meronst pacuera mapamerpoB BBP mpm Benmenun
B3PBIBHBIX Pa0OOT B IOJ3EMHBIX YCIOBMSX; METOABI pacdeTa KHCIOPOIHOTO OanaHca, TeMIlepaTrypbl, paboThl U
TEIUIOTH! B3pbIBA, BO3IYIIHBIX YIAPHBIX BOJH, CEHCMHYECKH OE30MacHBIX PacCTOSHHUN; COBPEMEHHBIH YpPOBEHb
B3PBIBHBIX Pa0OT B IIAaxTaxX; OCOOCHHOCTH BEJICHMS B3PBIBHBIX Pa0OT NpH IMPOBEICHUHU BBHIPAOOTOK B OMACHBIX
YCIOBUSAX YTOJNBHBIX IIaXT.

Ha npaxrtndecknx paboTax CTYAEHTHI 3HaKOMSTCS C JETAISIMH TEXHHKH M TEXHOJOIMH 0E301acHOro BeACHHS
B3PBIBHBIX paloT, a TaKXKe y4aTcsl ONpeessiTh OCHOBHbIE TapaMeTpsl BBP.

KoHTponms kauecTBa OCBOEHHMSA IWCHHWIUIMHBI BKIIOYAeT B ce0f TEKyIIMH KOHTPONb YCIEBAEMOCTH U
MPOMEXXYTOUHYIO aTTECTALUIO 00yJIaOMINXCS.

Texymuii KOHTPOJb YCIIEBAGMOCTH OOECIICUMBACT OICHMBAHWE XOAa OCBOCHMSA AMCIMIUIMHBI, MPOMEXKYTOUHAS
aTTecTanys OOYYalOIIMXCS — OLEHWBAaHWE IPOMEKYTOUHBIX M OKOHYATENbHBIX PE3YJBTATOB OOYYEHHS II0
qucruiuinHe. Tekymuit KOHTPOJIb YCIIEBAGMOCTH BEIETCS Ha OCHOBE PE3YJIbTATOB BBIMOIHEHMS MPAKTHYECKUX
pabot u PT'P B cemecTpe.
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