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2. [lepeyensb KOMMeTeHIUIA

- BIIQJICHUE METOJaMHU aHajlk3a, 3HAHUEM 3aKOHOMEPHOCTEW IOBEICHUS W YIPaBICHUS
CBOWCTBAMHM TOPHBIX MOPOJ M COCTOSIHUEM MacCHMBa B Ipoleccax JJ00bluM M rmepepaboTKu
TBEPABIX IOJIE3HBIX HCKOIMAEMBIX, a TAKXKE IMPH CTPOUTEIHCTBE M OSKCIUTyaTallMd I10J3EMHBIX
coopyxenuii (OI1K-9);

- TOTOBHOCTh OCYHIECTBIISITh TEXHUYECKOE PYKOBOJACTBO TOPHBIMH U B3PBIBHBIMU
paboTaMu TmpH OKCIUTyaTallMOHHOM pa3BelKe, T00bYe TBEPABIX TOJE3HBIX HCKOMAEMBbIX,
CTPOUTEIbCTBE M  OKCIUTyaTallud TIOA3EMHBIX OOBEKTOB, HENOCPEACTBEHHO  YIPABIATH
npoleccaMy Ha TIPOU3BOJICTBEHHBIX OOBEKTAX, B TOM YHCIIC B YCIOBHUSIX YPE3BBIYANHBIX CUTYAIHH
(ITK-4);

- HCIIOJIb30BAaHME HOPMATHBHBIX JIOKYMEHTOB 110 O€30MaCHOCTH W TPOMBIIUICHHON
CAaHUTAPUHM TPH TPOCKTHPOBAHHM, CTPOUTENHCTBE U OKCIUTyaTallMd MNPEANPHUATHH 110
OKCIUTYaTallMOHHOW pa3BelKe, A00bIYe M MepepadOTKe TBEPAbIX IIOJNE3HBIX HMCKOMAeMbIX H
no3eMHubIX 00bekToB (ITK-6);

- BIIQJICHUE 3HAHHUSIMHU MPOIECCOB, TEXHOJIOTUH M MEXaHW3alUU OTKPHITHIX TOPHBIX MU
B3pbIBHBIX padot ([ICK-3.2).




3. KpnTepnn M MOKA3aTeJId OlleHUBAHUSI KOMIIETEHIIUI Ha PA3JHYHBIX 3Tanax ux (l)OpMI/IpOBaH]/Iﬂ

Jrtan ¢popMupoBaHus
KOMIleTeHI[UH (pa3aesbl, TeMbI
JMCUMILTUHBI)

dopmupyemast
KOMIleTeHIUsl

KpuTepuu u nokaszaresu oleHUBAHUS KOMIIETEHIU

3HaTh:

YMerh:

Baagern:

DopMbI KOHTPOJIS
copmupoBaHHOCTH
KOMIEeTeHI U

Tema 1. Beenenue.

OIIK-9,
I1CK-3.2

Wcroputo cozganus u
TIEPCIICKTHBBI PA3BUTH
B3PBIBHOTO JIeJIa B TOPHOPYAHOM
MIPOMBIIIIJICHHOCTH

Pazbupatscst B MaTepuaie

Tema 2. [lepconan nmns
B3pBIBHBIX paboT.

OIIK-9,
I1K-4,
I1CK-3.2

[Mopsinok npenocTaBiIeHus paBa
PYKOBOJCTBA B3PHIBHBIMU
paboTaMu, MOPAIOK MOATOTOBKU U
IIPOBEPKU 3HAHUU NIEpCcoHAa AJIs
B3pBIBHBIX padoT

Pa3bupatbcs B MaTepuae

Tema 3. Teopus B3pbIBUATHIX
BetecTB. [IpoMbInuIeHHBIE U
5MyJIbcHOHHbIE BB.

OIIK-9,
[1K-4,
I1CK-3.2

DUBUKO-XUMUYECKHUE
xapakrepuctuku BB,
KJIacCU()MKALMU B3PBHIBYATHIX
BEIIIECTB 10 COCTaBy M CIOCO0Y
BO30YKJIEHUS IETOHAIUH,
kiaccudukanuu BB mo rpymnmam
COBMECTHUMOCTH, IO KJIaccaM,
MOJKIJIacCaM U yCIOBUSIM
MIPUMEHEHUS

O6ocHoBaHO BeIOHpaTh BM,
CPE/CTBA M TEXHOJIOTHIO
npurotosieHus BB Ha
MecTax MX UCIIOJIb30BAHUS

Hasrikamu 0e30macHOro
obpamenus ¢ BM, HaBbIKamu
pEIIeHHS TPAKTHICCKUX
3a7a4

3amanne Ha MOHUMaHHUE
TEPMUHOB

Tema 4. CpencTsa v criocoOb
WHUIIUUPOBAHUS 3apsA10B.

I1K-4,
I1CK-3.2

Cpenactsa u criocoObl
WHULUMPOBAHUS 3aPsI0B

OTan4aTh CIoCOO0bI U
Cpe/CTBa HHUITUUPOBAHUS

Hasrikamu 0e301macHOro
obpamenus c BM

Pemenue 3agau

Tema 5. OOmue npaBuiIa
oOpamienns ¢ BM.

ITK-4, T1K-6,
I1CK-3.2

Ilops ok xpaHeHusl, yuera,
TPaHCIOPTUPOBAHUS,
UCTIOJIb30BaHUsI, UCTIBITAHUS U
yHUUTOXeHUs1 BM

Pa3bupatbcst B MaTepuaie

Hasrikamu 0e30macHOro
obpamenns ¢ BM

3amanne Ha MOHUMaHHUE
TEPMUHOB

Tema 6. MeTobl BeieHUS
B3PBIBHBIX PaboT.

TK-4, TTK-6,
TICK-3.2

MeTo1bl HapyKHBIX, IUIITYPOBBIX,
CKBA)XUHHBIX, KOTJIOBBIX,
MaJIOKaMEPHBIX U KAMEPHBIX
3apsLI0B, UX XapaKTEPUCTUKA,
00J1acTh IPUMEHEHUSI, TEXHOJIOTHs
B3PbIBAaHUSA, JOCTOUHCTBA U
HEJOCTaTKU

PaccuuTtsiBath 3apsiiel BB
MpU Pa3IMYHbIX METOJIaX
B3pbIBaHUSI.

Hasrikamu 6e3omacHOro
oOpamenus ¢ BM,
HABBIKAMU PEIICHUS
MPaKTHYECKUX 33184

Pemenue 3anau




PaccuunteiBaTh mapameTpel
B3PBIBHOIT OTOOMKH

Hasrsikamu Oe30macHOro

Pemenue 3anau
I'pynnosas quckyccust

Tema 7. TexHOIO0TUS B3pBIBHOI'O OIIK-9, TexHONOoruIo B3pbIBHOTO CKBaXMHHBIMM 3apsIaMu Ipu o6pamerms ¢ BM
paspymenust. OTKpBITBIC TOPHBIE [IK-4, T1K-6, pa3pyIeHHs Ha OTKPBITHIX B3pBIBAHMH Ha Kapbepax W Ha HaBl;))IKaMI/I emer;a
pa3paboTku. I1CK-3.2 TOPHBIX paboTax JPYTUX TOPHBIX U p
MPaKTHYECKUX 3a/1a4
MPOMBIIICHHBIX 00BEKTaxX Ha
36MHOU IIOBEPXHOCTHU
PaccuntsiBaTh TapaMeTphl Haspikamu 6e3omacHOro Pemienue 3amau
Tema 8. TexHosorust B3pbIBHOIO OIIK-9, TexHonoruo B3pbIBHOIO
OypOB3pBIBHBIX paboT IpU obpaienus c BM, I'pynmnoBas auckyccus
paspyuenus. [lon3emHble [1K-4, T1IK-6, paspylIeHHs Ha O3 MHBIX
MPOXOJKE MOA3EMHBIX HaBBIKAMH PEIICHUS
TOpHBIE pa3paboTKy. I1CK-3.2 TOPHBIX pa3padoTKax
BBIPabOTOK MPaKTHYECKUX 33124
Knaccudukarum 3apsaHbix 3agaHue Ha IIOHUMAaHHUE
OITK-9 YCTPOMUCTB. 3apAIUUKH IS TEPMHUHOB
Tema 9. Mexanuzarus K-4 HK, 6 IIITypOB M CKBAYKHH, 3apsITHO- YMeTh oTIH4aTh 3apsAaHoe Haspixkamu 6e3omacHOro
B3PBIBHBIX pa0oT. n Ci( 39 ' JIOCTaBOYHbIEC YCTAHOBKH, obopynoBaHue obpamenns c BM
' 3apsigHOe 000pyIOBaHUE IS
9MyJIbcHOHHBIX BB
Tema 10. O6mue TpeboBaHUS K Haspixkamu 6e3omacHOro
ZOIe TP OIIK-9,ITK-4, [IpaBuna 6e3omacHOCTH MIPH ['pynmoBas guckyccus
6e30MacHOM TeXHOJIOTHH U Pa3bupatbcs B MaTepuae obpaiuenusi c BM u
I1K-6,I1CK-3.2 B3PBIBHBIX paboTax KonrposnbHas padborta

opranuzaiuu pador ¢ BM.

npaBUIaMu 0€30IaCHOCTH




4. Kputepuu U mIKAaJbl OLlEeHUBAHUS

4.13ajaHue HA NIOHUMAHNE TEPMHHOB

[TpoueHT npaBHIILHBIX OTBETOB Jo 50 51-70 71-90 91-100

KonnuecTBo 6amioB 3a OTBETHI 0 1 2 3

4.2 Peurenue 3a1a4

5 OawioB BBICTAaBISETCS, €CIAM CTYJGHT pEHNIMI BCE PEKOMEHJOBaHHBIE —3a/ayH,
apryMEHTHPOBAaB MX, C 00S3aTENIbHOW CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH IO
COJIEPXKAHUIO 3TO HEOOXOIUMO).

40anna BBICTABISETCS, €CIIU CTYIEHT BBHINOJIHWI He MeHee 80% peKOMEHIOBaHHBIX 33734,
apryMEHTHPOBaB HUX, C O0S3aTENbHONW CCBUIKOM Ha COOTBETCTBYIOIIME HOPMATUBBI (€CIH IO
COJICPKAHUIO ATO HEOOXOMMO).

30aji1a BBICTABJISIETCS, €CIM CTYIEHT BBINOJHWI He MeHee 60% pekoMEeHJOBaHHBIX 3ajad,
apryMEHTHPOBAaB HX, C O00S3aTENIbHOW CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CITH II0
COJICPXKAHUIO 3TO HEOOXOIMMO).

16arn BeICTABISIETCS, €CIIHM CTYJCHT BBHIMOJIHII HEe MeHee50% peKOMEeH0BaHHBIX 3a/1a4.

4.3KouTpoJbHas padora

Banasl

Coaepxxanue padboThl

25

- coiepkaHue paboThl COOTBETCTBYET BbIIAHHOMY 33JJaHUIO;

- KOHTPOJIbHOE 3aJaHHE BBINOJIHEHO YBEPEHHO, JOTMYHO, IOCIEJ0BaTEIbHO U
rPaMOTHO;

- BCE pacyeThl C/IeTanbl 0e3 OmHOoK;

- BBITIOJIHEHHAS TpaduKa COOTBETCTBYET CTAHIAPTHBIM TPeOOBAHUSIM;

- BEIBOJIBI 1 0000IIEHHS apTyMEHTHPOBAHBI,

- CCBUIKM Ha JINTEPATypy COOTBETCTBYIOT OMbIMorpaduyeckium TpebOBaHUsIM.

15

- OCHOBHbIE TpeOOBaHUS K paboTe BBHINOJHEHBI, HO MPU STOM JIOMYIIECHbI
HEKOTOPBIE HENOYETHI;

- IMEIOTCS HETOYHOCTH B CTHJIE U3JIOKEHUSI MaTepuaa;

- IMEIOTCSI YIYIIEHUs! B 0(OpMIIEHUH IPaUKH.

- pabora BeImonHeHa Ha 50%);

- UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TPeOOBaHHUH K 0(OPMIICHUIO
rpadUyecKuX MaTepraioB U TEKCTA;

- IONYIIEHBI OIMOKH B pacueTax;

- OTCYTCTBYET JIOTHUECKasl OCIIEA0BATEIbHOCTh B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKU Ha JINTEPATypPHbIC UCTOUHHKH.

- 0OHapyKHBaETCs MOJIHOE HETTOHUMAHNE CYTH BBITIOTHIEMOU paboThI,
- UMeeTcs O0NBII0e KOJTUYECTBO IpyOeimux omuoboK;
- OTCYTCTBYIOT MPAKTHUYECKHE HABBIKH U TEOPETUYECKUE 3HAHUS MIPEIMETA.

4.AI'pynnoBasi AMcKyccHs (YCTHBIE 00Cy:KIeHHsl NP00GJieMbl HJIH CUTYalllH)

Kpurepum oueHnBanus bajbl
¢ 0OyyaromMUNCs OpPUEHTHpPYETCsl B Mpobieme OOCYXIEHUs, I'paMOTHO
BBICKa3blBa€T M OOOCHOBBIBAET  CBOM  CYXKJIEHHS, BIIa/ICET
npodecCuoHATBHON TEPMHUHOJIOTUEH, OCO3HaHHO MPUMEHSIET 2
TEOpPETUYECKUE 3HAaHWS, MaTepuall W3JaraeT JIOTWYHO, TPaMOTHO, Oe3
OIIMOOK;

e 0OyyalomMHCs NPUHMMAET y4YacTHE B JIMCKYCCHH, 0003HA4aeT CBOIO 1

-4-




IMO3UIUI0, HO IIPpH 3TOM €r0 aprymMecHTalus HCEIIOJIHAasd, 0e3 CCBIIKM Ha
COOTBCTCTBYIOIINUEC UCTOYHUKU

¢ 00yyJarIUKCIHEe TPUHUMAET Y4acTHsl B TPYNIOBON JUCKYCCUU 0

4.5HOL[FOTOBKa OIMOPHOI'0 KOHCIIEKTA

MakcumajabHoe
Kpurepum ouieHKH OIMOPHOI0 KOHCIEKTA
K0JIM4eCTBO 0aJ1J10B
- IOATOTOBKA MaTE€pUaJIOB OMIOPHOTO KOHCIEKTA M0 U3y4aeMbIM TeMaM 3
JUCITUIUTMHBI TOJIBKO B TEKCTOBOU (hopMe;
- IOArOTOBKA MaTEPUAIOB OMOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TEMam
JTUCIUIUIMHBI B TEKCTOBOM (pOopMe, KOTOpasi COMMPOBOKAACTCS CXEMaMH, 5
TabnuyHOW wWHpOpMmarnuen, rpaduKaMu, BBIJCICHHUEM OCHOBHBIX
MBICJIEN C IOMOUIBIO IBETOB, OIYEPKUBAHUIA.

5. TunoBble KOHTPOJIBHBIE 32/IaHUSI U METOAHYECKHE MaTepPHAJbI, ONpeaesiiomue
npoueaypbl OUEHMBAHMS 3HAHWI, YMeHMii, HABHIKOB M (MJIM) OMNbITA /AeSITeJLHOCTH,
XapaKTepu3yWINuX JTanbl (OPMHUPOBAHHS KOMIETEeHIHH B Tpolecce OCBOEHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1 TunoBoe3ajaHue HA MIOHUMAHNE TEPMHHOB

1. TIpouecchbl XUMHYECKOT0 NMpeBpAILIEHUS

OtBer: B 3aBucumoctd oT THma B3peiBUaToro BemiectBa (BB), ycnoBuii BO3OyxmeHus
(MHMLIMMPOBAHMUS ) TPOLIECCHl XMMHUECKOTO IPEBPAIICHUS MOTYT MPOTEKATh B Pa3IMYHBIX opmax
C pa3IMYHBIMH CKOPOCTSIMH, OTJIMYAIOIIMMHUCS Ha mOpsaok u Oojnee. K ocHOBHBEIM (opmam
XUMHUYECKOTO TMPEBpAIlEHUs OTHOCITCS TEPMUYECKOE pAa3JIoKEHHE M TOpeHHe (JI03BYKOBBIE
MIPOIIECCHI), IETOHAIUSA (CBEPX3BYKOBOM MPOIIECC).

2. Tepmmnueckoe pa3joxenue BB

Otet: Tepmuyeckoe paznoxxeHueBB sBisieTcs ToMOreHHBIM MPOLIECCOM, MPOTEKAIOIIEM
BO BCeM o0ObeMe 3apsiia mpu AaHHOW TemmepaType. CKOpOCTh TepMHYecKkoro pacraga BB
U3MEPSIETCSl YHCIIOM MOJIEH, pearupyrolydx B EIUHUIY BPEMEHH B €IUWHUIE O00BhEMa -
MOJ'IL/(C'CM3). TakuM 00pa3oM, CKOPOCTh TepMOpacmaaa COOTBETCTBYET NAaHHOW TemrmepaType U
OJIMHaKOBa BO BceX Toukax oobema BB. OcCHOBHBIE MPOIYKTHI Pa3ioKEeHUs] — OKCUIBI TOPIOYHMX
anemeHToB (CO, CO2, H2O np.), a30T, anbaeruabl, KHCIOTHI U T.I1.

3. TI'openue BB

OtBer: ['openue BBsBnsieTcss camopacnipoCTpaHsSIIOUIMMCS T€TEPOre€HHbIM HANPABIECHHBIM
MPOLECCOM C BBIPAKEHHOW 30HOM XMMHYECKOW PEaKUMHU, Pa3AeAoeld NCXOAHOE BEIIECTBO U
NpOaYKThI TopeHus. Kak v B ciydyae TEpMUUYECKOTO Pa3okKEHUs, MPOAYKTAMHU TOPEHUS SIBISIOTCA
CO, CO2, HyO, Nj. I'openue mpoTekaeT 3a C4eT XUMUUYECKUX PEAKIMI MEXKIy OKUCIUTEIEM U
FOPIOYMMH KOMIIOHEHTaMH, CoAepKauuMmucs B coctaBe BB, u ompenensiercs MexaHW3MoM
nepeayd dHEPTUM M3 30Hbl XMMUYECKOW pEaKUMHd B MPUMBIKAIOMIMN K HEH CJIOW HMCXOIHOTO
BEIECTBA.

4. CranuoHapHoe ropeHue

OtBeT:CTAaIMOHAPHOE  TOPEHHENPEACTaBIseT  CO0OW  MPOIECC  XUMHUYECKOTO
MIPEBPAIICHHS, PACTIPOCTPAHSIOMIUNACA C MaJbIMH CKOPOCTSIMH (MUJUIMMETPHI B CEKYHAY) H
OXBaTBIBAIOUIUI TOCIEAOBATENLHO CJIOM BellecTBa. PacnpocTpaHeHWe TOpeHUsl MPOUCXOAUT
myTeM Teruionepeaaun. B ciaydae ecnum OTBOA MPOAYKTOB TOPEHHS 3aTPYAHEH, YBEIHMYUBACTCS
MOBEPXHOCTh TOPEHUs UM OblJIa Ha4adbHasi CKOPOCTh TOPEHUS BBICOKOM, TO MEAJIEHHOE TOpPEHUE
MOJKET MEPEUTH B IETOHAIMIO, TNOO BO B3phIBHOE ropeHwe. [Ipy N3BECTHBIX YCIOBHSIX IETOHAIUS
WA B3PBIBHOE TOPEHUE MOTYT MIEPEHTH B MEJIJICHHOE (CTallHOHAPHOE).

5. Jleronamus



Ortger:/leToHanus- 3TO NMpoLEcC XMMUUYECKOTO NpeBpalleHus BB, conpoBoxnatomuiics
BBIJICJIEHUEM TEIUJIOTHI U PACIPOCTPAHSIOUIUICS C TOCTOSTHHOM CKOPOCTBIO, TPEBBIIIAOIICH
CKOpOCTH 3ByKa B JAHHOM BeIIECTBE. B oTiiMumne OT ropeHus AeTOHALUS PEICTaBIAET COO0i
KOMIUIEKC MOITHON yJapHOM BOJIHBI U CIEAYIOIIEH 3a ee GPPOHTOM 30HBI XUMHUYECKOTO
IIPEBpALCHMSI BELLIECTBA.

5.2TunoBsble 32/1a4M C pelieHueM

3agaua Nel. Onpeaennts kucjaopoanblii 6ananc BB Hurporaunepun C3Hs(ONO,)s.

1. TTo xumuueckoii ¢popmyne BB onpenensem duciio atomoB kuciopoja - d, yriepoaa —
au Bojiopoia — beo B3peiBuarom Bemiecte: d =9,a=3,b =5.

2. B tabnuue 1 Haxomum Monekyisipayto maccy BB Hurpornunupun: g = 227.

3. ATomHast Macca kuciopoaa n = 16.

4. [TonydeHHble 3HAYE€HUSI BHOCUM B POPMYITY:
rod —(2a+b: 2)n><100%, K= 9—-(2x3+5:2)

U 227

BoiBoa: Kucnoponneiii 6amanc Hutporyimiepuna cocrasiser +3,5.1Ipu B3peiBe BB ¢

MOJIOKUTEITHHBIM KUCIIOPOAHBIM OanaHcoM, yBenmuuBaeTcsi oOpazoBanue okucioB azora (NO,
NO,).

16x100% =+3,5%.

3agauya Ne2. Onpesesenue 6e30NaCHBIX PACCTOSIHMI NPH B3PBIBHBIX padoTax.

Paccuurare Oe3omacHO€ pacCTOSHHUE II0 pas3lieTy OTHENbHBIX KYCKOB IOpPOABI IPH
B3pPBIBAHUU CKB)KUHHBIX 3apsAZOB DPBIXJCHMS, €CIIM TIyOMHa CKBaXXHHBI -16M, JUIMHA 3apsaia
CKBaXuHBbI -10M, BenuuuHa 3a00MKM -4M, AuameTp cKBaXHHbI -300MM, paccTOSHUE MEXITY
CKBaXHMHaMHU B pany -8M, ko3dduuument kpernoctu nopoxa mno I[IporoassikoHoBy -16, mepemnan
BBICOT -90M.

Rpasvz = rpaaw Kp:

o dy —og1e 1+ 2

1+ N @ rpa3ﬂ WIHN Kp :1+tg ﬂ

rae:  7; - KOOQOUIUESHT 3ar0THCHHS CKBAKHHBI B3PBIBUATHIM BEIICCTBOM;
KoaddurnmeHnT 3amoinHeHus] CKBOKWHBI B3PHIBYATHIM BEUICCTBOM 7J; PaBEH OTHONICHHIO
JUTHHBI 3apsiia B CKBaKuHE |;, M, K riTyOHHE pOoOYpEeHHON CKBaXXHMHBI L, m
N5 = LigplL, M,
a6 - KOO OUIUEHT 3aTIOTHEHHS CKBAKIHBI 3200UKOH;
N3a6 :|3a6/ IHe()oa; M.
Ilpu nonnom 3anonnenuu 3a60UKol c60000HOI OM 3apA0A 6EPXHEN YACMU CKEANHCUHbL
a6 = 1, npu é3pvleanuu 6e3 3a600Ku - 1,5 = 0.
20e: T-xkoaddunuent kpermoctu mopos mo mkaie nmpod. M.M. TIpoToabsIkoHOBa;
d - AMameTp B3pBIBAEMOil CKBaXKUHBI, M;
@ - PACCTOSTHUE MEXIY CKBOXKHHAMU B PSTY WM MEXKITY PAIAMHE, M.
[} - yroJl HaKJIOHa KOCOTOpa K TOPU30HTY, TPATYCHI.
H - mpeBblllieHHEe BEpXHEW OTMETKH B3PBIBAEMOTO y4YacTKa HAJ YYacTKOM TpaHUIIbI
OITaCHOM 30HBI, M.

rpasﬂ

16 0,3
1+4 8

Vs = 1250% =781.25 /0,35 = 464M. okpyTiseM 10 500M.



4x90

K, =051+ 1+ -1,16
500

Rpas: = 500x1,16=580Mm. okpyriissem 10 600Mm.

5.3[IpuMep BHINOJIHEHUAKOHTPOJIBHOI PadoThI

3aiaHue KOHTPOJIBHOW paboThl IpelycMaTpuBaeT pacuer napamerpoB bBP nns 3amanHbIx
YCIIOBUI:

l'opusonTansHas ropHas BbeipaOoTKa mupuHot A = 5,2mM, Beicotoit H = 3,6M u ceuenunem
S= 16,7mM" mpoiifieHa B TOPHBIX MOPOJax KPEmocThio mo mkaie mpod. M.M. Ilporoapskonosa f
=10. Kareropust nmo Oypumoctu X. ['1yOuHa BCioMOraTreiabHbIX, OTOOHHBIX U OKOHTYPHUBAIOLINX
mnypoB Ly,= 3,8M. Juamerp mmypa d = 45Mm. PaccrosHue MeEkXIy OKOHTYPHBAIOIIAMU
mimypaMu 1o nojomise b = 0,96m. [lepumerp TUHUM PACTIONOKEHHS OKOHTYPUBAIOIIUX IIITYPOB,
pacroNoxeH Ha paccTosHMH a' = 0,2M. OT NPOSKTUPYEMOTO KOHTYpa BBIPAGOTKIL
OKOHTYpHBAIOIIKE IIITYPHI TPOOYPEHHI MO YTJIOM 0 = 87°. KoIM4ecTBO XOIOCTBIX IITypoB — 2,
BpyOOBBIX — 5, ko3 dunmeHT ucnons3oBanusa mmypa #= 0,9. Kosdbduument, yuutsiBarommii
dbopmy momepeyHoro ceuyeHusi BeIpaboTku v = 1,8. B kauectBe ocHoBHOro 3apsina BB
npumensiercs ['panynut - M, miotHocTs BB mipu 3apsbkaHuy MeXaHM3UPOBAHHBIM cIOcoO0M A =
1,2rp/CM3, 1oKa3areib JPOOMMOCTU HPUHATH Vmax. =1,50cm’. B KauecTBe naTpoHa-0oeBuKa
IPUMEHSIOTCS TTaTPOHUPOBaHHBIH aMMOHUT Ne6 KB d=32mm. [[nuna narpoHaly., = 0,25M, Bec
HaTPOHA (uarp. = 0,25kr. Koadduuuent ymnorHenus narponos B mmype K =1,1. Koadduuuenr,
VUUTBHIBAIOIIMM HEOOXOAMMYIO CTeNeHb JpobieHus &y = 2. Jng 3apsbkaHus  Bcex
OKOHTYypHUBaromux mimypo npumensiercss 3KBK, nnuna nanOHalnan_ = 0,35M., Bec TaTpoHa Quarp.
= 0,2kr., aumamerp marpoHa 0=0,026m. B kauecTBe HHHMIHMAaTOpa B MaTpPOHAX-0OEBUKAX,
npumenensl HCU «Mckpa-II». Bpems 3amennenus kaxaoi crynenu S00mc.

1. BeiOpaTh U Ha4epTUTh KOHCTPYKIMIO MPUMEHSIEMOro MIMypOBOro 3apsaa. (UCXoas u3
3a/laHHBbIX YCJIOBUHM 3aJaHus.) Y4ecTb, UYTO NpPU 3apsa]Ke LIINYypOB TI'PaHYJIUPOBAHHBIMH U
BOJIOOMYJILCMOHHBIME BB MexaHu3upoBaHHBIM CcHOcOOOM, B IIMyp YCTaHABIMBAETCS HATPOH
00eBUK U 00s3aTeNbHO MPUKPBIBAIOIINN NaTpOH. BbiOMpaeM KOHCTPYKIMIO LIITyPOBOTO 3apsja ¢
00paTHBIM MHUIIMMPOBAHUEM 3aps/a.

1 — xancronb; 2 u 6 — natpoH aMMoHUT Ne6)KB; 7 — I'panynut - M; 4 — 3a0oiika; 5 — BOTHOBOX
HCH; L- rnyOuna mmmypa;| — BenuunHa Heo3apsia mimypa.

2. Pacuet o0beMa B3phIBA€MOI TOPHOM MACCHI 32 OJMH UK (32 OJTHY 3aX0JIKY).
Vi, = Sup Lumsy » M° = 16,7x3,8x0,9 = 57,11m°

rae:  Viy— 00BbeM B3phIBaEMO TOPHON MACCHI 32 OJIMH ITHUKIT,

Spp.- IIIOLIAb CEYEeHHs BBIPAOOTKY;

Ly - TIyOMHA OTOOMHOTO 1IMTypa;

7 — ko3 duIMeHT ucnoiab3zoBanus mmypa (KMULL).

3. Pacuer npeanonaraemMoro yaelbHOTo pacxoaa npumensemoro BB.

Haubonee pacnpoctpaneHHasi smnupudeckas Gopmysa Ui pacyeTa yIeabHOro pacxoja
BB ni1s 3a60eB ¢ 01HOM CBOOOHON MMOBEPXHOCTHIO:
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qp = 0,4{/0,2f + /ﬁ}zxe'lkm =0,4{/0,2x10 + 1: /16,7 }*x1,13x 2 = 2,46 kr/m".

rae:  f- kpermocTh B3pbIBaeMBIX OPOJ;
S- momanpk ceueHust BEIpaOOTKH;

el= Kss - IMOKaszaTenab, oOpaTHbId K03 duIMeHTy paboTocmocobHocTH, (e —PaT/Pq)am

Kip);

Ky = 2 — KOO (HUIHMEHT, YIUTHIBAIOIINN HEOOXOIUMYIO CTEIIEHb TIPOOIICHUSI.

4. Pacder pacCTOSIHHS @', HA KOTOPOM OYJIET PacloaraTbes IepPHMETP OKOHPYPHBAIOLINX
HIITYPOB B 3aBHCUMOCTH OT MX ITyOWHBI U YIJla HaKJIOHA!

a' = Lxctga, M. a* =3,8x 0,052 =0,198M. (mpurnmaem 0.200m).
5. Pacyer akTHBHOT'O TIepUMeETpa BBIPAOOTKH:
=(2H+ A) :1,25=(7,2+5,2):1,25=9.9m.

6. Pacuer paccTosiHUS g, MEXIY OKOHTYPUBAIOUIMMH IIIYpaMH IO KPOBJE M CTEHKaM

BBIPa0OTKHU:
a=(10+12)d = (0,450 +0,540), npuarmaem 0,500Mm.

rae:  d— auamerp 3apsaa, M.

7. Pacuet paccrostausW = a/moT mIypoB MPEIKOHTYPHOTO pPsia J0 OKOHTYPHBAFOIIMX
HIITYPOB, M;

W=0,5:0,9=0,55m.
8. PacueT xonunuecTBa mmypoB Ha 3a00M.

N=27.{S-W(P

rae: 2,7 — kod(pPuImeHT npornopuoHaIbHOCTH;
S —momank MONEPeYHOro CeYeHus TOPU30HTAIBHON TOPHON BRIPAOOTKH, M
W =a/m —paccrosiHue OT IIMYPOB MPEIKOHTYPHOTO Psijia 0 OKOHTYPHBAIOIIMX IIIIYPOB,
M;
@ - PacCTOSIHUE MEXAY OKOHTYPUBAIOIIMMU IIITYPaMH 10 AKTUBHOMY MEPUMETPY, M;
m — ko3¢ ¢unrent comnkenus mmypos = 0,9;
v — KO3 GUIHUEHT (HOPMBI IMOMIEPEYHOTO CEUSHHUSI TOPHON BBHIPAOOTKH;
Pan. — aKTUBHBINA IEPUMETP JIMHUU PACIIOIOKEHUSI OKOHTYPUBAOIINX IITYPOB, M;
f- koadduMeHT KpernocTu TopHBIX Mopo 1o tmkane M.M.IIpoToassikoHOBa.

N =27.416,7-05:09(9,9-18x05:0,9)}0 +9,9 : 0,5+1 =

=2,7,/(16,7 - 0,56 x8,9) x 10 + 20,8 = 50mTypos.
WNnu ucxonst U3 OLEHKU COMPOTUBIIIEMOCTH TOPHOUM MOPO/IbI B3PHIBHOMY pa3pyILICHUIO, O
MOKA3aTeNI0 IPOOUMOCTH:
274s

N = —, 1III.
\ 2,5+1,5V
rae: S - IWIomaah CeUYeHUs BRIPAOOTKH, M2,
Vmax, - TIokazatenb apooumoctu (s ammoHuTta Ne6)XB -1,7CM3, JUIl TPaMMOHHUTOB U
rpanyuToB - 1,5 — 1,6em

—WV )} +P,, :a+1;

an

27.16,7 110,3
= =50, 1.
+2,5+1,5x1,5 2,18

9. Pacuer konm4ecTBa OKOHTYPUBAIOIIMX HITYPOB TIO MOJIOMIBE 3a0051.
Nw =(4 — 24"): b +1 = (5,2—0,4) : 0,96 + 1 = 6mmypos
10. PacyeT xonuyecTBa OKOHTYPHUBAIOIIUX IIITYPOB [0 aKTUBHOMY IEPUMETPY.
Nan = Pani @ +1=9,9:0,5+1=20,8 =21 mmyp.
rae: P, — akTUBHBIN EpUMETp PaCcTIONOKEHHS OKOHTYPHUBAIOIINX IIITYPOB, M,
a - PacCTOSIHUE MEX1Y OKOHTYPUBAIOIIMMHU IIITypaMu IO AKTUBHOMY NEPUMETPY, M




Yuumuieas, umo o0ea Kpaiinux OKOHMYpUSAIOWUX WNYPA NO AKMUEHOMY NepuMempy,
ABNAIOMCA MAK Jice U OKOHMYPUBAIOWUMU WNYPAMU NO NOOOUIEE 8bIpAOOMKU, MUHYCYeM IMU 08d
wnypa, m,e.

Nan = 21 — 2 = 19mmyposB.

11. Ompenenuth TN BpyOda M COCTaBUTh CXEMY pACIOJIOKEHHS IIIYpOB B Tpex
npoekuusx. CHauyana pa3MelmaloT BpyOOBble W XOJIOCTBIE WIMYphl, 3aTeM pPa3MeIlaroT
OKOHTYPHBAIOIIUE IIIYPHl MO aKTHBHOMY IEPUMETPY HAuWHas C LIEHTPa KPOBJIH BHIPAOOTKH
paBHOMEpPHO B 00€ CTOPOHBI W OKOHTYpHBAIOUIME IIMypbl MO MOAOLIBE BbIpaboTkH. Ha
OCTaBIIEHCS TTOBEPXHOCTH pa3MEIIaloT BCIIOMOoraTeNbHbIe  0TOOoMHbIe mimypsl. [To coctaBienHoiM
CXEME CUYMTAIOT TOYHOE KOJIMYECTBO HINYypoB. llpu mOCTpOEHHMHM CXEeMBbl, YHCIO IIIYpPOB
YCTAaHOBJIEHHBIX  pACUYE€THbIM IYTEM, MOKHO KOPPEKTHpPOBAaTb HCXOJAS M3  YCJIOBHM
1enecoo0pa3Horo ux pasMmelieHus Ha 3a0oe. OObeM B3pbhIBaeMOW MOPOAbI, MPUXOSALIMICS Ha
OJIMH BPYOOBBI IMYp, JOJKEH OBITH B 3 — 4 pa3a MeHbIIIe, 4eM sl OTOOMHOTO mypa.

[Tocne cocraBneHns cxeMbl NOMYyYUIIU: 52 MIypa, B TOM YHCIIE:

Nyon. = 2mm, L =4,0M;Ngpys = St =4,0M;Npp= 171, L = 3,8M;N,, = 6mm,L =
3,8M;Nors. = 181, L = 2,8M;Npepon, = 4mm. L = 3,8Mm.

12. Pacuer obmero oobeMa OypoBbix padot. CymMMa mMpou3BeIeHU TIyOUHBI HITypa, Ha
UX KOJIMYECTBO.

2L = LiNg + LoNp + .. +LgNy, mm.
A) I'myOuHa X0IOCTHIX U BpYOOBBIX IMTypoB (711T) 1o 4,0M.
Lapy6. xon. = (Lum+ 0,2)7 = (3,8 + 0,2)7 =28m.m.

b) I'my6una octanbubix mmypoB (52 — 7 = 45mwt) no Ly, = 3,8M. Loer = NLyy =45%3,8 =

171n.m.
2L =28,0+171=199.0n.m.

13. Pacuer maccol 3apsiia BB 1o HauMeHOBaHUAM Ha KaXAbIH THUII LIITYPOB.

Y4ecTb, 4TO:

1. Benmnuuna Hemo3apsiaa BpyOOBBIX MITTypoB Ha 20CM. MEHBIIIE OCTAJIBHBIX IIIITYPOB.

2. 3apsiaKa OKOHTypUBaromuXx mnypos rnpoussoautcs 3KBK.

3. Ilpu 3apsnke mnypoB natpoHupoBaHHbeiMM BB, B Tom uucne u 3KBK, marpons! Ha
YacTH HE JIETSATCH.

4. Tlpn npumenenuu B mmnypax narpoHoB 3KBK koadduiment ymioTHeHus] TaTpOHOB B
LIIType HE IPUMEHSAETCS.

A) Pacuer maccol BB B 0OKOHTYpHBaroux mmypax:

QOKOHT.:n3KBK X Nmr{. X qnan. KT.
rae. Ny — KommuecTBo natpoHoB 3KBK B ogHoM mimype, miT.;

Ny~ KOJIMYECTBO MIITYPOB, IIT;

Qnarp — BEC 0ZfHOTO naTpoHa 3KBK.

[ 2/3Lmn.: InanBKBK. = 2:3)(3,8 : 0,35 = 7,2 ~ 7T,

Qoxonr.= 7x 23 x0,2 = 32,2kr.
b) Pacuet maccsl BB Bo BpyOOBBIX HIIypax.
Qpr6.:Nmn.[(Lpr6. - Ipr6.)' (2|Han. 6n<B.:R)]n d23ap. A:4 10009 KT.
rae:  lupys= 1/3Lsp un-0,2 = 1,1M. —BemmunHa Heo3apsaaa BpyOOBBIX MITypoB (Ha 20cM MeHbIIe

OCTaJIbHBIX);

2lnarp. 635K = 2x0,2 : 1,1 = 0,36Mm.- BenuuuHa, 3aHATAs OBYMs NAaTPOHAMU aMMOHHTA

67KB, ¢ yuetom ko3 duLIMEeHTa YIIIOTHEHUS.

Qepys. M.=5,0(4,0-1,1-0,36)]3,14 x452x 1,2 1 4 : 1000 =24,23xr.
Qpr@ G)KB.:S X 2% 0,2 = 2,01(1".
B) Pacuer maccol BB B octanbHBIX mmypax:
OcTtanpHbIX HITYpoB (0TOOHHBIE U BcriomMorarenbHbie) 22mr. (m.11)
QOCTA:NIHI'I.[(LOCT. - IOCT.)' (2|11an. 6>KB.:K)]TE d23ap. A:4: 10009 KT.
Qoer. v.=22[(3,8 — 1,3 -0,36)] 3,14 x45°x1,2 : 4 : 1000 = 89,80kr.
Q 0cT.6)KB.— 22x2x 0,2 = 8,81(1".
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14.Pacuer oOmiero pacxoa BB nmo HanMeHOBaHUSIM.
3KBK — Ha mmukin — 32,2kr

Halmm. — Qoxonr.: 2L = 32,2 : 199 = 0,16kr/m.M.

Ha 1M - Queomr: V=322 : 57,11 = 0,56Kr/M°.
I'panynut M — Ha nukn -24,23 + 89,80 = 114,03kr.
Halmm. — Qy: 2L =114,03:199 = 0,57kr/11.M.

Ha Iv® — Qy: V= 114,03 : 57,11 = 2,0xr/n".
Ammonut 6)KB — na nuxn — 2,0 + 8,8 = 10,8kr.
Halnm. — Qgxs :2L = 10,8 : 199,0 = 0,05kr/11.M.

Ha IM® — Qe V=10,8 : 57,11 = 0,19xr/m°.

(Bce pacueThl CBECTH B TAOJIHILY)
(HaMMEHOBAHUS XapaKTEPUCTUK B TAOJIMIIAX HE PETIIAMEHTUPYETCS M MOXKET U3MECHSITHCS)

5.4 IlpumepHbIe BONPOCHI I TPYNIIOBOI TNCKYCCHU
1.HazoBuTe kinaccudukaioHHble IPU3HAKK TPOMBINUICHHBIX BB.
2.B yem 3akmogaercs moaroroBka BB k ux npumeHeHHO?
3.Kakwue oTka3bl OTHOCATCS K OTKPBITBIM? K 3aKpBITHIM?
4.Ha3oBuTe Mepbl 0€30M1aCHOCTH ITPU OOHAPYKEHUU OTKA30B.
5.Kakue B3pbIBbI HA3bIBAIOTCS MACCOBBIMU?
6.Kakue mpoeKkTHBIC JOKYMEHTHI JIOJDKHBI OBITh Ha MIPEANIPUSATHH, OCYIIICCTBIISIONIEM MacCOBBIC
B3PBIBbI?
7.113 kakux pa3zenoB COCTOMT TUIIOBOW MPOEKT?
8.Kakumu npuyrHaMu BBI3BAaHBI Pe3yJIbTaThl HEKAUECTBEHHBIX B3PHIBOB?
9.HazoBuTe Mephl NPeAYPEkKACHUS U CIOCOOBI YCTPAaHEHHUS OTPULIATEILHBIX PE3yIbTaTOB
B3pbIBA.

5.5 Bonpocsl Kk 3K3amMeHy

Krnaccudukanust cnoco6oB pa3pyiieHusi TOPHBIX TOPOJT

[TonsATHS O GU3NUECKOM CYLTHOCTH MpOoLecca pa3pyLIeHUs TOPHBIX TOPOJI.

Haznauenne OypoBbIX padoT.

Knaccuguxkarus cnoco6oB OypeHus MIypoB U CKBaKUH.

Knaccudukanus B3pbIBOB.

O6mas xapakrepuctika BB, /lenenue BB no ¢usnueckoMy cocTosiHHIO.

O6mas xapakrepuctuka BB. nenenue BB no npuniumy nencraus.

Cxema BBIJIEJIEHNS YHEPTUY NIPU B3pbIBE HHIUBUAYyalbHOro BB.

CxeMbl BbIICTIEHUS] DHEPTUHU IIPH B3pbIBE cMeceBbIX BB.

0. CocraB cmeceBbix BB.

11. ®opmbl xuMudeckoro npespaiieHus BB (cnexuBaeMocTb, ropeHue).

12. ®opmsl xumuueckoro npespauieHus BB (neronanus, B3pbIB).

13. TloHsTHS O JETOHAIMOHHONW BOJHE U €€ OTJIMYHE OT yIapPHON BOJIHBI.

14. XapakTepucTHKa MPOLIKOOOpa3HBIX HEMPEJOXpaHUTEIbHbIX BB 3aBoackoro npon3BoICcTBa.
15. XapakTepucTrka rpaHyIMpOBaHHBIX HEMIpeaoXpaHuTenbHbIX BB 3aBoickoro mpousBoacTaa.
16. Ilpocreiimue rpanyIupoOBaHHbIE HEMIPEIOXpaHUTEIbHbIE BB MecTHOrO mpUroToBiIeHus.
17. TexHOJOTHS NPUTOTOBIEHUS SMYILCHOHHBIX BB.

18. XapakTepucTHKa B3pbIBUATHIX SMYJIbCHOHHBIX B3BECEH.

19. MexaHu3M JCHUCTBHS B3pbIBa B BO3IYXE.

20. MexaHu3M JIeHCTBHSI B3phIBA B BOJIE.

21. MexaHu3M JIeHCTBHS B3pbIBa B TPYHTAX.

22. MexaHu3M JIeHCTBHS B3phIBa B O€3rPaHUYHOM MOHOJIMTHOM CKaJIbHOM MaCCHBE.

BOoo~NoGRWDNE
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23.

MexaHus3Mm JeWCTBUS B3pbIBA B MOHOJIMTHOM CKaJbHOM MAaCCHUBE C OJHOW ITOBEPXHOCTBHIO

OOHa)KEHMUSL.

24. MexaHu3M JCHCTBHS B3pbIBa B CKaJIbHOM TPEIIMHOBATOM MAacCHBE. 30HBI PETYIHUPYEMOTO U
HEperyJnpyemMoro ApooJieHusl.

25. Knaccudukanus 3apsaos BB.

26. OcCHOBHBIE 2JICMEHTBI BOPOHKH BBIOpOCa.

27. TlpunHuunsl pacuera 3apsa0B ApoOIeHUs U BEIOpoca.

28. BnusHMe TpEIMHOBATOCTU Ha XapakTep APOOJIEHUS TOPHBIX MTOPOLI.

29. PerynupoBanue creneHu ApoOIeHuUs OPO B3PIBOM H3MEHEHUEM YIIBHOT0 pacxoa BB.
30. PerynupoBanue creneHu qpoOaeHHs NOpoJ U3MEHEHUEM KOHCTPYKLIUU 3aps/a.

31. TexHosorusi W KOMIUIEKCHAs MEXaHM3alWs NpU TNPUMEHEHUH TpaHyIupoBaHHbIX BB
3aBOJICKOT'0 IPOU3BO/ICTBA.

32. TexHOJIOTHS M KOMIUIEKCHAS! MEXaHHU3ALUs IIPU IPUMEHEHUH SMYIbCHOHHBIX BB.

33. TexHoyOTHs ¥ KOMIUIEKCHAs MEXaHU3aIHs IpH MpuMeHeHnu rpanyiauta-HMIIM (HM).

34. TexHoJIOTHS POU3BOJICTBA B3PHIBHBIX paOOT HA BRIOPOC TPAHIICHHBIMU 3apsiIaMH.

35. TexHosIOrusl NPOU3BOJCTBA MACCOBBIX B3PHIBOB CKBAKMHHBIMU 3apsaMU Ha Kapbepax.

36. TexHosorHs MPOU3BOJICTBA B3PHIBOB Ha cOpOC.

37. Pacuer ynenbHOro pacxona BB.

38. Pacuer nuamerpa CKBa)KHHBI.

39. Pacuer conpoTHBIIEHHS 10 [TOIOLIBE.

40. Pacyer ceTku CKBaXHH (PacCTOSHUS MEXKY 3apsSaaMu U PsIaMu).

41. Pacyer 00BEMOB MOpOJbI, OTOMBAEMON OJMHOYHBIM CKBaXMHHBIM 3apsioM HEpBOTO U
MOCJETYIONNX PSIIOB.

42. Pacyer JIMHEHHBIX 2JIEMEHTOB 3aps/a.

43. Pacyer Macc CKBa)XMHHBIX 3aps/I0B.

44, OcHOBHbIE CXEMbI B3pbIBaHUS U 00JIACTH UX IPUMEHEHHUS.

45. 3aBucHMOCTb (hOPMBI pa3Bajia OT CXEMbI B3PBIBAHHS.

46. Pacuer mmHBI pa3Baia.

47. Pacyer paamyca OacHOM 30HBI IO Pa3yieTy KyCKOB MOPO/IBI.

48. Pacuer paauyca onacHOM 30HbI IO JEHCTBUIO YAAPHON BO3AYIIHON BOJIHBI.

49. Pacder paauyca OMacHOW 30HBI 1O JICHCTBUIO CEHCMHYECKON BOJTHBI.

50. Pacuer paguyca onacHoi 30HbI IO JIEMCTBUIO T'a30B B3pbHIBA.

51. PykoBOACTBO B3pbIBHBIMU pabOTaMH.

52. OOGy4eHue B3pbIBHUKOB U MIpUCBOCHME KBaTHpukanuii. [IpoBepka 3HaHUI B3pHIBHUKOB.

53. Topsaok mepeBoja B3PHIBHUKOB Ha HOBBIM BHJ B3PBIBHBIX paOOT M JOMYCK B3PBHIBHHUKOB K
CaMOCTOSITEIbHOMY BBITIOJTHEHUIO B3PBIBHBIX paboT Mociie nepepriBa B pabore.

54. HasnaueHue 3aBeqyromux ckiagaMu BM u MexaHu3UpOBaHHBIMU TYHKTAMH.

55. Ha3nadeHue pa3fgaTyuKoB U J1aDOpaHTOB ckiiagoB BM.

56. TlepeBo3ka BM u gocraBka ux Kk MectaMm padoT.

57. Xpanenue BM Ha mecTax mpon3BO/ICTBA B3PbIBHBIX paloT.

58. TumoBble IPOEKTHI MACCOBBIX B3PHIBOB U MPOEKTHI MPOU3BOICTBA OypOB3PBIBHBIX padoT, MX
00J1aCTh MPUMEHEHUS, COJIEPKaHUE MOPSAA0K YTBEPKICHHUS.

59. IMacmopt OypOB3pBIBHBIX paboT, 007IaCTh MPUMEHEHHS, COICPIKAHUE, TTOPSIOK YTBEPIKICHHUS.
60. Cxema B3pBIBHBIX paboOT, 00JaCTh MIPUMEHEHHSI, COJIEpKAHUE, TOPAIOK YTBEPIKICHHS.

61. OxpanHa onmacHOM 30HBI.

62. 3anperHas 30Ha, TOPSIIOK YCTAHOBJICHUS.

63. Ilomava 3ByKOBBIX CHTHAJIOB IIPH B3PBIBHBIX pab0Tax M UX Ha3HAUCHUE.

64. Hdomyck irozeit Ha paboueM MecTe Mociie OKOHYAHUS B3PbIBHBIX PadoT.
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TEXHOJIOTUYECKASA KAPTA JTUCIHHUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 T'opHoe aem0
Crnennanu3anus Ne3 OTKpbITbIE TOPHBIE pad0ThI

(xox, HampaBiieHUE, TPOPIIIH)

TEXHOJIOI'MYECKASA KAPTA

ndp mucrummmast mo PYII | b1.5.23

Jucnunnuna TexHos0rus 1 6€30MaCHOCTH B3PHIBHBIX PadoT

Kypc 5 | cemectp | 9,10

Kadenpa | ropHoro gesna, Hayk o 3emie u Ipupoa000ycTpoiicTBa

@®.1.0. npenogaBaTens, 3BaHNE, Harosuusia Oser BaaaumupoBud, 101eHT Kadeapbl

JOJKHOCTh TOPHOTO JeJIa, HAYK 0 3eMJie H MPUPOA000YCTPOiicTBA T
D61 TpymoemKocTh, yac/3ET | 324/9 | Kon-Bo cemectpoB | 2 | dopma KoHTpoms Jk3amen9/9

-HKOGLu./TeK. ceM. | 4/4 IHP/CMOGUL/TCK. ceM. |12/12 |HEO6UL/T6K4 ceM. '/' CPC06Lu./TeK. ceM. 299/299

Komnerennnu ody4aromerocsi, popmupyembie B pe3yabTaTe 0CBOCHUS TMCHUIIUHBI:

- BIQJICHHE METOJaMH aHalHu3a, 3HaHWEM 3aKOHOMEPHOCTEeH ITOBEJCHUS W YIPAaBICHUS CBOWCTBAMHU
TOPHBIX TIOPOJ W COCTOSHHEM MaccuBa B TIpoleccax AOObIMM M MEepepadOTKH TBEPIBIX ITOJIE3HBIX
HCKOIIAEMBIX, & TAK)Ke TIPH CTPOUTENNBCTBE U AKCILIyaTalluK MOI3eMHBIX coopyxkenuit (OITK-9);

- TOTOBHOCTHh OCYIIECTBIATh TEXHHYECKOE PYKOBOACTBO TOPHBIMA H B3PBIBHBIMH pPa0OTaMu IPHU
9KCILTyaTallMOHHOH pa3Belike, JOObIYe TBEPABIX IOJIE3HBIX UCKOMAEMbIX, CTPOUTEIHCTBE M IKCILTyaTaluu
MOJ3EeMHBIX 00BEKTOB, HETIOCPEJICTBEHHO YIPABIISATH MPOLIECCAMU Ha TIPOU3BOACTBEHHBIX 00BEKTaX, B TOM
YHCIIe B YCIOBHSX Upe3Bbluaiiubix cutyanuii (ITK-4);

- HWCIIOJIb30BaHHWE HOPMATHBHBIX JTOKYMEHTOB 1O OE€30MAaCHOCTH W IPOMBINUICHHON CaHWTApHH IPHU
MPOCKTHPOBAHHUH, CTPOUTENBCTBE M IKCILTyaTallly MPEINPUSTHI TI0 KCILTyaTalliOHHOHN pa3Be/ike, 100brde
1 epepaboTKe TBEPABIX IMOJIE3HBIX HCKOMAEMBIX U MOa3eMHBIX 00hekTOB (ITK-6);

- BIIQJICHWE 3HAHUSAMH TPOIIECCOB, TEXHOJOTUH M MEXaHHM3AIlMH OTKPHITHIX TOPHBIX W B3PHIBHBIX paboT
(TICK-3.2).

Kon ¢opmupyemoi KonnyectBo | MakcuMmajibHOe Cpok
KOMIIeTeHUH Conepsxanue 3aiaHusi | MepoONpUsSITHIA KOJIN4€eCTBO Npe1ocTaBJIeHUs!
0aJ1JI0B

Beoownwuit o110k

He npenycmotpeH | | | |

OcHnoeénoit 610K

OIIK-9, TIK-4, IIK-6 [3aganue Ha MOHUMAaHUE 3 9 B Teuenue ceccun
I1CK-3.2 TEpPMHHOB
OIIK-9, TIK-4, IIK-6 |Pemenue 3amau 4 20 B Teuenue ceccun
IICK-3.2
OIIK-9, I1K-4, TIK-6 |['pynmoBast JUCKycCHS 3 6 B Teuenne ceccun
I1CK-3.2
OIIK-9, T1K-4, TIK-6 |KoutposabHas padoTa 1 25 3a 2 "Henenu 1o
IICK-3.2 ceccuu
Bcero: 60
IK3aMeH ggﬁg gg é 38 o pacnucanuno
Bcero: 40
Hroro: 100
JMononnumensnutil 010K
OIIK-9, IK-4, TIK-6 [ToaroroBka omOPHOTO KOHCIIEKTA 5 To cornacosanmio ¢
I1CK-3.2 MIPEenoaBaTeieM
Bceero: 5

[IIkana oleHUBaHUS B paMKax OayibHO-peTHHroBoi cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amnoB, «4» - 81-90 Gamos, «5» - 91-100 GamioB.
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