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3. | Cnenuanusanus Ne2 IlonzemHast pa3paboTKa pyJHBIX MECTOPOXKICHUMN
4. | ducrurimHa (MOTYJIb) TexHosmorust u 6€301MacCHOCTh B3PBIBHBIX PabOT
5. | ®opma oOydeHUs 3a04Hast
6. | on Habopa 2020

2. [lepeyeHb KOMMETEHIHIT

- TOTOBHOCTh OCYIIECTBJIATh TEXHUYECKOE PYKOBOJCTBO TOPHBIMH M B3PBIBHBIMHU
paboTaMu TpPHU OKCILTyaTallMOHHOW pa3BelKe, JO0ObIYEe TBEPHABIX TIOJE3HBIX HMCKOIAEMBbIX,
CTPOMTEIBCTBE UM  OKCIUTyaTalldd MOJ3EMHBIX OOBEKTOB, HEMOCPEACTBEHHO  YIPAaBJIAThH
MIPOIIECCaMK Ha TTPOU3BOJICTBEHHBIX O0BEKTaX, B TOM YHCJIE B YCIOBHIX YPE3BBIYANHBIX CHTYAIIHA
(I1IK-4);

- WCIOJB30BaHWE HOPMATUBHBIX JIOKYMEHTOB 110 O€30MacHOCTH W IPOMBIIUICHHOM
CAaHWTapUU TPU TPOCKTUPOBAHHU, CTPOUTEIBCTBE W  OKCIUIyaTallMd TPEANPHITANR 10
IKCIUTYyaTaIl[MOHHON pa3Benke, J00bIYe W TepepadOTKe TBEPABIX ITOJIC3HBIX HCKOMAEMBIX H
noa3eMHbIX 00bekTOB (I1K-6);

- BIQJICHHEC METOJaMH OOCCIICUCHUS IMPOMBINUICHHOW O€30MacHOCTH, B TOM YHCJEC B
YCIOBHSX YPE3BBIYAWHBIX CHUTYallMid, - TPU NPOCKTUPOBAHMM M JKCIUTyaTalldd TOPHBIX
OPEINPHUATHA C TMOJ3EMHBIM CIIOCOOOM Pa3pabOTKH PYTHBIX MECTOPOXKICHUH IOJIC3HBIX
uckonaembix (IICK-2.5).




3. KpnTepnn M MMOKAa3aTeJIn OlleHUBAHUS KOMIIETEHIIUI Ha PA3JIUYHBIX dTalmax ux (l)OpMHpOBaHI/IH

DopMbI KOHTPOJIS
copmupoBaHHOCTH
KOMIEeTeHI U

3amanne Ha MOHUMaHHUE
TEPMUHOB

Permenue 3agau

3amanne Ha MOHUMaHHUE
TEPMUHOB

Jrtan ¢popMupoBaHus DoODPMHDYeMast Kpurepuu u noka3sarejii OHeHUBAHUA KOMIICTCHIU I
KOMIIETeHIUH (Pa3Jesibl, TeMbI pMupy 3HaTh: Ymern: Baapgers:
KOMIleTeHIUsl
JUCUMILTUHBI)
Wcroputo cozpanus u
[IK-4, T1K-6, TIEPCIICKTHBBI PA3BUTH
Tema 1. Beenenue. . Pazbupatscst B MaTepuaie
IICK-2.5 B3PBIBHOTO JIeJla B TOPHOPYIHOM
MPOMBIIIJICHHOCTH
ITopsimok npenocTaBieHus IpaBa
KOBOJICTBA B3PBIBHBIMU
Tema 2. [lepconan pns TK-4, TIK-6, a6oll}allM1/1 rf[o SITTOK Ir)loLLFOTOBKM u | Pa3buparbces B MaTepuane
B3pBIBHBIX paboT. IICK-2.5 p » TTOPAIC P p
MIPOBEPKU 3HAHUM NepcoHana i
B3pBIBHBIX padoT
DUBUKO-XUMUYECKHUE
xapakrepuctuku BB,
KJIacCU(UKAIMH B3PBIBUATHIX
uxan p O6ocHoBaHO BEIOMpaTh BM, HaBbikamu 6e3omacHOro
Tema 3. Teopus B3pbIBUaTHIX BEIIIECTB 10 COCTaBy M CHOCO0Y
T1K-4, ITK-6, CPEICTBA U TEXHOJIOTHUIO obpamenus ¢ BM, HaBbIKamMu
BemecTB. [IpoMbInuIeHHBIE 1 BO30YKJIEHUS I€TOHAIUH,
[ICK-2.5 npurotosyieHus: BB Ha peLIeHUs TPaKTUUYECKUX
SMyJibcuOHHbIE BB. kiaccudukanuu BB mo rpymmam
MecTax MX UCIIOJIb30BAHUS 3amaq
COBMECTHUMOCTH, IO KJIaccam,
MOJKIaccaM M yCIOBHSM
MIPUMEHEHUS
Tema 4. Cpenctaa u criocoObI I1K-4, ITK-6, CpencTBa 1 CIOCOOBI OT1n4aTh CIOCOObI U Hasrikamu 6e30macHoro
WHULIMMPOBAHUS 3apsi0B. IICK-2.5 WHULUUPOBAHUS 3apsiiOB CpeACTBa HMHULIUUPOBAHUSA obpamenus c BM
Ilops ok xpaHenusl, yuera,
Tema 5. OGmue npasmaa I1K-4, TTK-6, TPaHCIIOPTUPOBAHMUSI, Hasrikamu 6e30macHoro
Pa3bupatbcs B MaTepuaie
oOpamenus ¢ BM. TICK-2.5 HUCIIOJIb30BaHMs, UCIIBITAHUS 1 oOpamenus ¢ BM
yHHUTOXKEeHus1 BM
MeToxap! HapyKHBIX, IIITYPOBBIX,
CKBa)KUHHBIX, KOTJIOBBIX,
MaJIOKaMEPHBIX U KAMEPHBIX PaccuursiBath 3apsiap BB Hasbicamn besonacroro
Tema 6. MeTob! BeleHUS [IK-4, IIK-6, P p P obpamenus ¢ BM,
3apsiioB, UX XapaKTEPUCTHKA, IpPU Pa3IMYHBIX METOJAX
B3PBIBHBIX pa0oT. ICK-2.5 HaBBbIKAMU PELICHUS
00J1acTh IPUMEHEHUSI, TEXHOJIOTHs B3pBIBaHUS.
MPaKTHYECKUX 3a/1a4
B3pBIBAHUSA, JOCTOUHCTBA U
HEIOCTaTKU

Pemenue 3anau




Tema 7. TexHomorus B3pbIBHOTO

TexHONOoru0 B3pbIBHOTO

PaccuunteiBaTh mapameTpel
B3PBIBHOI OTOOMKH
CKBaXMHHBIMH 3apsiiaMy IIPU

Hasrsikamu Oe3omacHOro

Pemenne 3amau
I'pynnosas quckyccust

azpymeHusl. OTKPBITHIE TOPHBIC TIK-4, ITK-6, a3pYyIIEHUS HA OTKPBITBIX B3pBIBAHWH Ha Kapbepax U Ha obpamermi ¢ BM,
paspym ’ p P IICK-2.5 paspy p p prep HABBIKAMU PELICHUS
pa3paboTKH. TOPHBIX paboTax JPYTHX TOPHBIX U
MPAaKTUYECKUX 3a/a4
MPOMBIIIJICHHBIX 00BEKTaX Ha
36MHOU IIOBEPXHOCTHU
PaccuuThiBaTh MapaMeTpsl Hasrikamu 6e3omacHoro Pemenue 3anau
Tema 8. TexHosorust B3pbIBHOIO TexHOI0ruIo B3pBIBHOTO
T1IK-4, T1K-6, OypOB3pBIBHBIX PabOT NpU obpaiuenus c BM, I'pynnosas quckyccus
paspymenus. Ilogzemusie pa3pyIeHus Ha MOA3eMHBIX
IICK-2.5 MIPOXOJIKE MO3EMHBIX HaBBIKAMU pPEIICHUS]
TOpHBIE pa3paboTKy. TOPHBIX pa3paboTKax
BBIPAGOTOK MIPAKTUYECKUX 3a]1a4d
Knaccudukarnum 3apsaHbIx 3agaHue Ha IIOHUMAaHHUE
YCTPOMUCTB. 3apAaUUKH IS TEPMHUHOB
Tema 9. Mexanuzauus TIK-4, TIK-6, LIMYPOB U CKBAXKUH, 3apsIHO- YMeTh 0Tan4aTh 3apsaHoe Hasrikamu 6e3omacHOTO
B3PBIBHBIX palboT. [ICK-2.5 JIOCTaBOYHbIE YCTAHOBKHU, obopynoBaHUe obpamenns ¢ BM
3apsiTHOE 000PYAOBAHUE AJIS
9MyJIbcHOHHBIX BB
Tema 10. O6mue TpeboBaHUS K Haspixkamu 6e3omacHoro
ZOIHe TP I1K-4, I1K-6, [IpaBuna 6e3omacHOCTH IPH I'pynnosast guckyccust
6e30MacHOM TeXHOJIOTHH U Pa3bupatbcs B MaTepuae obpaiuenusi ¢ BM u
IICK-2.5 B3pBIBHBIX paboTax Kontponsnas pabora

opranuzaiuu padbor ¢ BM.

npaBUIaMu 0€30T1aCHOCTH




4. Kputepuu U mIKaJbl OLlEeHUBAHUSA

4.1 3ajanue Ha NOHUMAaHUe TEPMHHOB

IIpor1eHT NpaBUJIBHBIX OTBETOB Mo 50 51-70 71-90 91-100

KonnyecTBo 0aJLIOB 3a OTBETHI 0 1 2 3

4.2 Pemrenne 3a1a4

5 0auioB BBICTABISIETCS, €CIM CTYAGHT pEIIWI BCE PEKOMEHIOBAaHHBIC —3aJaud,
apryMEHTHPOBAaB MX, C 00S3aTENIbHOW CCHUIKOM HAa COOTBETCTBYIOIIME HOPMATHBBI (€CIH IO
COJIEPXKAHUIO 3TO HEOOXOIUMO).

4 Ganna BBICTABIISETCS, €CIM CTYNEHT BbINOIHWI He MeHee 80% peKOMEHIOBaHHBIX 3ajJady,
apryMEHTHPOBaB HMX, C O0s53aTENbHONW CCBUIKOM Ha COOTBETCTBYIOLIME HOPMATUBBI (€CIH IO
COJICPKAHUIO ITO HEOOXOMMO).

3 Oama BBICTABIISIETCS, €CIIM CTYJEHT BBIIOJIHWI He MeHee 60% peKoMEeHIOBaHHBIX 3ajad,
apryMEHTHPOBaB HX, C 00S3aTENIbHOW CCHUIKOM Ha COOTBETCTBYIOLIME HOPMATHBBI (€CIIU IO
COJICPXKAHUIO 3TO HEOOXOIUMO).

1 Gann BeICTABISAETCS, €CIU CTYAECHT BbINOJIHIWI HE MeHee 50% peKoOMEH/1I0BaHHBIX 3a/1au.

4.3 KonTpoJsbHasi pabora

Banasl

Coaepxxanue padboThl

25

- coJiepKaHue paboThl COOTBETCTBYET BbIJAHHOMY 33JIaHHUIO;

- KOHTPOJIbHOE 3aJaHHE BBINOJIHEHO YBEPEHHO, JIOTMUHO, I[OCJIEI0BATEIbHO U
I'PaMOTHO;

- BCE pacyeThl C/IeIanbl 0e3 OmH0oK;

- BBIMOJIHEHHAs rpa)uKka COOTBETCTBYET CTaHAAPTHBIM TPeOOBAHUSAM;

- BBIBOJIBI 1 0000IICHHUS apTyMEHTHPOBAHEI,

- CCBUIKH Ha JINTEPATypPy COOTBETCTBYIOT OMOIMOrpaduecKuM TpeOOBaHUSIM.

15

- OCHOBHbIE TpeOOBaHUS K padoTe BBHINOJHEHBI, HO MPU OSTOM JOIMYIIECHbI
HEKOTOPBIE HENOYETHI;

- IMEIOTCS HETOYHOCTHU B CTHJIE U3JIOKEHUSI MaTepuana;

- IMEIOTCS YIYIIEeHUs! B 0(pOpMIIEHUH IPaUKH.

- pabora BeImosHeHa Ha 50%);

- UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TPeOOBaHUH K O(OPMIICHUIO
rpadUyecKuX MaTepralioB U TEKCTA;

- IIONYIIEHBI OIMOKH B pacueTax;

- OTCYTCTBYET JIOTHUECKasl OCIIEA0BATEIbHOCTh B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKU Ha JINTEPATypPHbIC UCTOUHHKH.

- 0OHapyKMBaETCs MOJIHOE HETTOHUMAHNE CYTH BBITIOJTHIEMOU paboThI,
- UMeeTcs OONBIIOE KOJTUYECTBO IpyOeuX omuboK;
- OTCYTCTBYIOT MMPAKTHUYECKNE HABBIKH U TEOPETUUECKNE 3HAHHS MTPEIMETA.

4.4 I'pynnoBas nuckyccus (YCTHbIE 00CyKAeHHsI IPOOJeMbl WJIH CUTYAIUN)

Kpurepum oueHnBaHus Bbajbl
e 0OyuarolMiics OPHEHTHUpPYETCS B IMpobieme OoOCYXAEeHUs, IPaMOTHO
BBICKa3blBa€T M OOOCHOBBIBAET  CBOM  CYXKICHHA, BIIa/IEET
npodecCuoHaTbHON TEPMHUHOJIOTUEH, OCO3HaHHO MPUMEHSIET 2
TEOpPETUYECKUE 3HAHWS, MaTepuall W3JaraeT JIOTWYHO, TPaMOTHO, Oe3
OIINOOK;
e oOyuarouMiics NPUHUMAET YYacTHEe B JMCKYCCHM, O0O3HAa4YaeT CBOIO 1

-4-




IMO3UIUI0, HO IIPH 3TOM €r0 aprymMecHTalus HCEIIOJIHAasd, 0e3 CCBIIKM Ha
COOTBCTCTBYIOIIHUEC UCTOYHUKHU

e 00yJaronuiicst He MPUHUMAET YYacTHsl B TPYIIIOBOM TUCKYCCUH 0

4.5 IloAroToBKa ONMOPHOI0 KOHCIEKTA

MakcumajabHoe
Kpurepum onieHKH OIIOPHOI0 KOHCIEKTA
K0JIM4eCTBO 0aJ1J10B
- IOATOTOBKA MaTE€pUaJIOB OIIOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TeMaMm 3
JUCITUIUTMHBI TOJIBKO B TEKCTOBOU (hopMe;
- IOATrOTOBKA MaTEPUAIOB OMOPHOTO KOHCIIEKTA M0 U3y4aeMbIM TEMam
JTUCIUIUIMHBI B TEKCTOBOM (popMe, KOTOpasi COMMPOBOKAACTCS CXEMaMH, 5
TabnuuyHOW wWHpOpMmarnuen, rpaduKaMu, BBIJCICHHUEM OCHOBHBIX
MBICJIEN C IOMOUIBIO IBETOB, OIYEPKUBAHUIA.

5. TunoBble KOHTPOJIbHBIE 3aaHUSI U MeTOAMYECKHE MAaTepHAJIbl, ONpeaesiiomue
npoueaypbl OUEHMBAHMS 3HAHWI, YMeHMii, HABHIKOB M (MJIM) OMNBITA /AesITeJILHOCTH,
XapaKTepu3yWINUX JTanbl (OPMHUPOBAHHS KOMIETEHIHH B TMpolecce OCBOEHHS
o0pa3oBaTe/IbHON NPOrPaMMBbI

5.1 TunoBoe 3a1aHMe HA IOHMMAaHNEe TEPMUHOB

1. IIpoueccbl XUMHYECKOT0 NMpeBpAIIEHUSs

Oter: B 3aBucumoctu oT THma B3peiBUaToro BemiectBa (BB), ycnoBuii BO3OyxmeHus
(MHMLIMMPOBAHMUS ) TPOLIECCHl XMMHUECKOTO IPEBPAIICHUS MOTYT MPOTEKAaTh B Pa3IMYHBIX opmax
C Pa3IMYHBIMH CKOPOCTSIMH, OTJIMYAIOUIMMHUCSA Ha Topsaok u Oonee. K ocHOBHBIM (dopmam
XUMHYECKOTO TMPEBpAIlleHUs OTHOCITCS TEPMUYECKOE pAa3JIOKEHHEe M TOpeHHe (J103BYKOBBIE
MIPOILIECCHI), IETOHAIUSA (CBEPX3BYKOBOM MPOIIECC).

2. Tepmuueckoe pasio:xkeHue BB

Otget: Tepmuueckoe pasnoxxenue BB sBisieTcss roMOreHHBIM IPOLECCOM, MPOTEKAIOIIEM
BO BCeM oObeMe 3apsiia mpu AaHHOW TemmepaType. CKOpOCTh TepMHUecKoro pacraga BB
U3MEpSIeTCSl YUCIOM MOJIeH, pearupymloliux B €IWHULY BpEMEHUM B eauHule oO0béma -
monb/(c-em’). Takum 00pa3oM, CKOpOCTh T€pPMOpaciajga COOTBETCTBYET NaHHOW TemrepaType U
OJINHAaKOBa BO Bcex Touykax oobema BB. OcHOBHBIE MPOIYKTHI pa3ioKEHUsI — OKCHbI TOPIOUYUX
anemenToB (CO, CO,, H,O np.), a30T, anbaeruabl, KHCIOTHI U T.II.

3. T'openue BB

Otser: ['openune BB sBisieTcss camopacnpoCTpaHsIOIKUMCS T€TEPOre€HHbIM HallPABICHHBIM
MPOLECCOM C BBIPAKEHHOW 30HOM XMMHWYECKOW PEAKIMHU, Pa3JIeiaiomed UCXOAHOE BEUIECTBO U
NpOoayKThI TopeHus. Kak v B ciiydyae TEpMUUYECKOTO Pa3iokKEHUs, IPOAYKTAMHU TOPEHUS SIBISIOTCA
CO, CO,, Hy0, N,. I'openue mpoTekaeT 3a CYET XUMUYECKUX PEAKIIMH MEXIY OKHCIHUTEIEM U
TOPIOYMMHM KOMIIOHEHTaMH, coepKauuMmuca B coctaBe BB, u omnpenensercs MexaHU3MoOM
nepeay dHEPTUM M3 30Hbl XMMUYECKOW pEaKUWHd B MPUMBIKAIOMIMN K HEH CJIOW HMCXOIHOTO
BELIECTBA.

4. CrauuoHapHoe ropeHue

OtBer: CranuoHapHOe TOpeHMe TIPEJCTaBIseT COOOH mpolecc XUMHUYECKOTO
MIPEBPAIICHHS, PACTIPOCTPAHSIONIUNACA C MaJbIMH CKOPOCTSIMH (MUJUIMMETPBI B CEKYHAY) H
OXBaTBIBAIOUIUN TOCIEAOBATENBHO CJIOM BellecTBa. PacnpocTpaHeHHe TOpeHUsl MPOUCXOAUT
nyTeM Teruionepenaud. B ciiydae eciau OTBOA NMPOIYKTOB TOPEHUs 3aTPyJHEH, YBEIUUYHMBAETCS
MOBEPXHOCTh TOPEHUs UM OblJIa Ha4adbHasi CKOPOCTh TOPEHUS BBICOKOM, TO MEAJIEHHOE TOpPEHUE
MOJKET IEPENUTH B JETOHAIHIO, JINOO BO B3pbIBHOE ropeHue. [Ipu N3BECTHBIX YCIOBHIX JETOHALUS
WA B3PBIBHOE TOPEHUE MOTYT MEPEHTH B MEIIJICHHOE (CTallMOHAPHOE).

5. Jleronanumsi



Ortger: JleroHanus - 3TO IPOLECC XUMUYECKOT0 ITpeBpanieHust BB, conposoxaaromuiics
BBIJICJIEHUEM TEIUJIOTHI U PACIPOCTPAHSIOUINICS C TOCTOSTHHOM CKOPOCTBIO, TPEBBIIAOIICH
CKOpOCTH 3ByKa B JaHHOM BeIlleCTBE. B oTiiMume OT ropeHus AeTOHAMUS MPEICTaBIIsIeT cO00it
KOMIUIEKC MOITHON yJapHOM BOJIHBI U CIIEyIOIIeH 3a e GPOHTOM 30HBI XUMHUYECKOTO
IIPEBpALCHMs] BELLIECTBA.

5.2 TunoBsble 3a1a4M C penieHHEeM

3apauya Nel. Onpeneants kKucaopoanblii 6asanc BB Hurpornunepun C3;Hs(ONO3)s.

1. ITo xummueckoii popmyse BB onpenensem unciio arToMoB KUCIOpoJa - d, yriiepoaa — a
U BoJopoAa — b Bo B3pbIBUaTOM BeulectBe: d = 9, a = 3, b = 5.

2. B Tabnuue 1 Haxoaum mosekyisipayto Maccy BB Hutpormuuupun: g =227.

3. ATomHas Macca kucinopoga n = /6.

4. [lony4eHHble 3HAY€HUSI BHOCUM B POPMYITY:

A — 2
k=9=Qb2 5 000, k=2 ¢>2<§7+5 2 16x100% = +3,5%.
U

BoiBoa: Kucnopoansiii 6anmanc Hutporimiepuna cocrasisier +3,5. Ilpu B3peiBe BB ¢

IMOJIOKHUTCIIbHBIM KHCJIOPOJHBIM 6anch0M, YBCINYNBACTCA O6pa30BaHI/IC OKHCJIIOB a3o0Ta (NO,
NO»).

3agaua Ne2. OnpenesieHue 6€30MaCHbIX PACCTOSIHUI NMPU B3PbIBHBIX padoTax.

Paccunrare Oe3omacHOe pacCTOSHUE IO PAa3NeTy OTIENbHBIX KYCKOB IMOPOABI MPH
B3pPBIBAHUU CKBRKWHHBIX 3apsAIOB PBIXJICHHS, €CIIM TIyOMHa CKBaXHHBI -16M, UMHA 3apsia
CKBaXHHBI -10M, BenumuuHa 3a00WKH -4M, AuamMeTp CKBaXUHBI -300MM, pacCTOSHHE MEXIY
CKBOXHHaMHU B psany -8M, xodddunment kpernoctu mopox mo I[IporomassikoHoBy -16, mepeman
BBICOT -90M.

Rpa3.1 = Vpasn Kp;

1250, |14 K,=031+ 1+

1+7n,.,a 'pasn wm  K,=1+1g
rae: 77 - Koo GUIMEHT 3aM0JTHEHHS] CKBaKUHBI B3PBIBYATHIM BEIIECTBOM;
KoaddunmenT 3amonHeHHs] CKBaKWHBI B3PHIBUATHIM BEUIECTBOM 77; PaBEH OTHOIICHHIO
JUTWHBI 3apsifia B CKBOKUHE [;, M, K TITyOuHE MpoOYypEeHHOI CKBaXHUHBI L, M
Nz = Lsap /L, m;
Msa6 - KOO (PUIIMEHT 3aMOTHEHUSI CKBAKUHBI 3a001KOI;
N3a6 :l3a6 / lneéo& M.
Ilpu nonnom 3anonnenuu 3a00UKo0I C60000HOI OM 3apPA0A 8ePXHEIl YACMU CKEAHCUHDL
a6 = 1, npu 63pvleanuu 6e3 3a000KU - 17545 = 0.
2de:  f-xkoadurnmeHt kpernoctu nopo 1o mkaie npod. M.M. IIpoTonbsikoHOBa;
d - TuaMeTp B3pbIBAEMOM CKBa)KHHBI, M;
a - PaCCTOSTHUE MEXTY CKBAKHMHAMU B Py WU MEXKIY PSIIaAMH, M.
[} - yroJl HaKJIOHa KOCOTOpa K TOPU30HTY, TPATYCHI.
H - mnpeBblllieHWe BEepXHEH OTMETKH B3PHIBAEMOTO YYacTKa HaJl Y9aCTKOM TPaHHUIIbI
OITACHOM 30HEI, M.

y pasn

16 03
1+2 8

Vs = 1250 2 ~78125+/0,35 = 464M. okpyrisiem 10 500M.



4x90

K =05[1+.[1+ -1,16
P 500

Ryasn = 500x1,16=580Mm. oxpyrasiem 1o 600Mm.

5.3 Ilpumep BHINOJTHEHUSA KOHTPOJILHOI padoThI

3aianue KOHTPOJIBHOM paboThl IpeaycMaTpuBaeT pacuer napamerpoB bBP nmns 3amannbix
YCIOBUM:

['opusoHTansHas ropHas BeipaboTka mupuHo A = 5,2M, BeicoToid H = 3,6M u cedyennem
S= 16,7m" MpoMIeHa B TOPHBIX MOPOJaX KpernocThio mo mkane npod. M.M. [Iporoabsikonosa f
=10. Kareropus no Oypumoctu X. ['ryOrHa BCrioMoraTeabHbIX, OTOOWHBIX M OKOHTYPHBAIOLTUX
mnypoB Ly,= 3,8M. [Quamerp mmypa d = 45MM. PaccrosiHMe MeXIy OKOHTYPHUBAIOIIMMH
mmnypamu no nojgomse b = 0,96Mm. [lepumeTp TUHUM PACIONIOKEHUSI OKOHTYPUBAIOIIUX IIITYPOB,
pacronioxkeH Ha paccTosHHE a' = 0,2M. OT MpPOGKTHPYEMOTO KOHTYpa BBIPAGOTKH.
OKOHTYPHBAIOIIHE LITYPHI TPOOYpeHsI oy yriaoM o = 87°. KolM4ecTBO XOMOCTHIX LIMYPOB — 2,
BpYOOBBIX — 5, K03 dumument ucnonpzoBanus mmypa #= 0,9. Koadduuuenr, yuantreiBarommii
dopMy momepeuHoro cedyenus BeIpaboTku v = 1,8. B kadectBe ocHoBHOro 3apsiza BB
npumensiercs ['panynut - M, iiotHocTs BB nipu 3apsbkaHun MexaHU3UpPOBaHHBIM c1IOcOO0OM A =
1,2Fp/CM3, MoKa3aTeslb JPOOMMOCTH TPUHATH V pax. =1,SOCM3 . B kagectBe mnarpona-00eBUKa
IPUMEHSIOTCS NaTPOHUPOBaHHbI aMMOHUT Ne6 KB d=32mm. [Inuna natpona [y, = 0,25M, Bec
HAaTPOHA Guarp. = 0,25kr. Koadduiuent ymnorHenus narponos B mmype K =1,1. Koadduuuenr,
VUUTBHIBAIOIIMM HEOOXOAMMYIO CTENeHb JpoOieHus &y = 2. Jng 3apshkaHus  Bcex
OKOoHTypuBaromux wmiypos npumenserca 3KBK, umna natpona lyp = 0,35M., Bec maTpoHa
Gnarp. = 0,2kr., nuamerp marpoHa d=0,026M. B kauecTBe MHUIMAaTOpa B HATpOHaX-O00OEBUKaX,
npumenensl HCU «Mckpa-II». Bpems 3amemenns kaxaoi crynenu S00mc.

1. BeiOpaTh U Ha4epTUTh KOHCTPYKIMIO MPUMEHSIEMOro MIMYypOBOro 3apsna. (MCXonas u3
3a/laHHBIX YCIIOBUHM 3aJaHus.) Y4ecTb, UYTO MpU 3apaKe IIIYypOB TI'PaHYJIMPOBAHHBIMU MU
BOJIOOMYJILCMOHHBIME BB MexaHusupoBaHHBIM crmocoOOM, B IHIMyp YCTAaHABIMBAEeTCS MATPOH
00€eBUK U 00s3aTeNbHO MPUKPBIBAIOIINN NaTpOH. BpiOMpaeM KOHCTPYKIMIO LIITypOBOTO 3apsja ¢
00paTHBIM MHUIIMMPOBAHUEM 3aps/a.

1 — xarncronb; 2 u 6 — narpor aMmMoHUT Ne6)KB; 7 — I'panynut - M; 4 — 3a00iika; 5 — BOJTHOBOI
HCU; L — rny6una mnypa; [ — BelIn4rHa HeJlo3apsia Limypa.

2. Pacuet o6beMa B3phIBaEMOW TOPHOM MACChI 332 OJIMH LUK (32 OAHY 3aX0JIKY).
Vir. = Sup. Lum# » M = 16,7x3,8x0,9 = 57,11m°

rae:  Viu — 00beM B3phIBaEMOIi TOPHOM MAcCChl 32 OJIUH ITUKIT;

Stp.- TUIOLIAb CEYEHHs BEIPAOOTKHY;

Ly - TyOMHA OTOOHHOTO HITTYpa;

n — ko3 puument ucnoapzoBanus mmypa (KHILI).

3. Pacuer npeanonaraemMoro yAenbHOTO pacxoa npuMensemoro BB.

Haubonee pacnpoctpanenHasi smnupuyeckas Gopmyna Ui pacyeTra yJIeiabHOro pacxoja
BB s 3260€B ¢ 0/1HO#T CBOOOTHOM MOBEPXHOCTHIO:
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gp = 0,4{J0.2f + /m}z e Ky =0,4{/0,2x10 + 1:4/16,7 1 x 1,13x 2 = 2,46 xr/n’.

rae:  f- KpemocTb B3pBIBAEMBIX ITOPOI;
S - momank ceuyeHus BHIPaOOTKH;

-1 N -1
€ = ks - IOKa3aTenb, 0OpaTHbIH KO3(GGHULKEHTY paboTOCIOCOOHOCTH, (€ =Pyr/Pyaxr=

Kgg))

Ky = 2 — KO3 (HUIHMEHT, YIUTHIBAIOIINN HEOOXOIUMYIO CTENEHb TPOOICHUSI.

4. PacueT pacCTOSIHHUSA a’, Ha KOTOPOM OyIeT PacIoIaraTbCsi IEPHMETP OKOHPYPHUBAIOIINX
HIITYPOB B 3aBHCUMOCTH OT MX ITyOWHBI U YIJla HaKJIOHA!

a'=L x ctga, M. a'=3,8x 0,052 =0,198Mm. (mpurumaem 0,200m).
5. Pacyer akTHBHOT'O TIepUMeETpa BBIPAOOTKH:
Puw=0C2H+A):1,25=(7,2+5,2):1,25=9.9m.

6. Pacuer paccrosiHUS g, MEXIY OKOHTYPUBAIOUIMMH INIYpPaMH IO KPOBJE M CTEHKaM

BbIPa0OTKHU:
a=(10+12)d =(0,450+0,540), npuaumaem 0,500Mm.

rae:  d— nuaMmerp 3apsja, M.

7. Pacuer paccrostauss W = a/m OT 1IIIypoB MPEAKOHTYPHOTO psifia IO OKOHTYPHBAIOIIUX
HIITYPOB, M;

wW=0,5:0,9=0,55m.
8. Pacuet xonuuecTBa mmypoB Ha 3a00H.
N=27J{S =W (P, —VW)}f +Pu:a+1;

rae: 2,7 — KodhUIUEHT NpOnoPIHOHATBHOCTH;
S —IT0IA/1b TTOMEPEHOr0 CEUCHHS TOPU30HTAIBHOM TOPHOIT BEIPAGOTKH, M’
W =a/m —paccTosiHHE OT HIMYPOB MPEAKOHTYPHOTO Psiia 10 OKOHTYPUBAIOIIUX IITYPOB,
M;
@ - PacCTOSIHUE MEXAY OKOHTYPUBAIOIIMMU IIITYPaMHU 110 AKTUBHOMY MIEPUMETPY, M;
m — k03 unuent commkenus mmypos = 0,9;
v — K03 GUIHUEHT (HOPMBI MMOMEPEYHOTO CEUSHUS TOPHON BBHIPAOOTKH;
P, — aKTUBHBIN IEPUMETP JTMHUAU PACTIOI0KEHUSI OKOHTYPUBAIOUIHX IIITYPOB, M;
f - koo duumeHT kpenocTu ropHbIX nopoy no mkaine M.M.IIporoabskoHoBa.

N =2,7,/{16,7-0,5:0,9(9,9—1,8%0,5:0,9)}10 +9,9 : 0,5+1 =
=2,7,/(16,7-0,56x8,9) x 10 + 20,8 = 50mmypos.

WNnu ucxonst u3 OLEHKU CONMPOTUBIIIEMOCTH TOPHOU MOPOJIbI B3PHIBHOMY Pa3pyLIECHHUIO, 110
MOKA3aTeNI0 IPOOUMOCTH:

_27s

255V,

2
rae: S - miomaab ceueHus BIpaboTKH, M*,
Vinax, - TIOKa3atenb apooumoctu (s ammoHuTta Ne6)XB —1,7CM3, JUIl TPAaMMOHHUTOB U

rpamymuTos - 1,5 — 1,6cm°
27y16,7  _ 110,3

J2.541.5x1,5 2,18

9. Pacuer xonmuecTBa OKOHTYpPHUBAIOIIUX HIITYPOB IO IMMOAOIIBC 3360}1.
New =(4 —2a"): b+1 = (52 -0,4) : 0,96 + 1 = 6mmypos
10. Pacuet xonmuuecTBa OKOHTYpPHUBAIOUIUX HIITYPOB 10 AKTUBHOMY IICPUMCTPY.
Nan=Paria+1=99:0,5+1=20,8 =21 mmyp.
rac: Pan. — aKTUBHBINA NEpUMCETP paACIIOJIOKCHUA OKOHTYPUBAIOIIUX HIITYPOB, M,
a - PacCTOSIHUE MEXK1y OKOHTYPHUBAIOIMMU IIINYpaMHU 110 aKTUBHOMY IIEPUMETPY, M.

ITI.

=50, .



Yuumvieas, umo 0eéa KpauHux OKOHMYPUEAIOWUX WNYPA NO AKMUEHOMY Nepumempy,
ABNAIOMCA MAK JHce U OKOHMYPUBAIOWUMU WUNYPAMU HO NOOOUIEE 8bIPAOOMKU, MUHYCYEM MU 08d
wnypa, m,e.

Nan =21 — 2 = 191mnypos.

11. Ompenenuth THUI BpyOda M COCTAaBUTh CXEMY pACIOJIOKEHHS IIIYpOB B TpeX
npoekiusax. CHavana pa3MellaroT BpyOOBbIE U XOJIOCThIE INIYPBI, 3aTe€M pPa3MELIAloT
OKOHTYPHBAIOIIUE IIIMYpHl 1O aKTHBHOMY IEPUMETPY HauWHas C IEHTpa KPOBIU BBIPAOOTKU
paBHOMEPHO B 00€ CTOPOHbI M OKOHTYpHUBAIOIIME IINyphl IO MOAoHIBEe BbIpaboTku. Ha
OCTaBIICHCS TTOBEPXHOCTH pa3MeEIIaloT BCIIOMoraTeNbHbIe  0TOOoMHbIe mmypsbl. [To coctaBienHoi
CXEME€ CUHTAlOT TOYHOE KOJMYECTBO MNypoB. [Ipm mHOCTpoeHMM CXEMBI, 4YHCIO LIIYPOB
YCTAaHOBJIEHHBIX  pACUYE€THbIM IYTEM, MOXHO KOPPEKTHpPOBAaTb HCXOJS M3  YCJIOBHM
1esecoo0pa3sHoro ux pasmeleHuss Ha 3aboe. OObeM B3pbIBAEMOI MOPOABI, MPUXOIAIIMNCT Ha
OJIUH BPYOOBBIH MIMYp, AOJDKEH OBITH B 3 — 4 pa3a MeHbIIIe, YeM JUIst OTOOMHOTO 1Imypa.

ITocne cocraBiaeHys CXeMBI MOJIYYHIIU: 52 MITypa, B TOM YHUCIIE:

Nyon. = 2mm, L =4,0M; Nypye = Smm, L =4,0M; Npp= 17mm, L = 3,8M; Ny, = 6w, L =
3,8M; Nowg. = 18mm, L = 2,8M; Nacnon. = 41111, L = 3,8M.

12. Pacuer obmero oovema 0ypoBbix pador. Cymma npou3BeaeHUI TiTyOuHBI 1IIypa, Ha
UX KOJIMYECTBO.

2L = L1N1 + L2N2 + ...+Ln Nn, II.M.
A) I'myOGuHa X00CThIX U BpYOOBBIX IMTypoB (711T) o 4,0M.
Lipys. xon. = (Lum.+ 0,2)7 = (3,8 + 0,2)7 =281m.M.

b) 'my6una octanpHbIX mIypoB (52 — 7 = 45mT) 0 Ly, = 3,8M. Loey = NLy=45%x3,8 =

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

13. Pacuer maccol 3apsiia BB 1o HauMeHOBaHUSAM Ha KaXAblH THUII LIITYPOB.

Y4ecTb, 4TO:

1. Benmnuuna Hemo3apsiaa BpyOOBBIX MIMTypoB HA 20CM. MEHBIIIE OCTAJIBHBIX IIIITYPOB.

2. 3apsiaKa OKOHTypUBaromuXx wmimypoB npousBoautca 3KBK.

3. Ilpu 3apsnake mmnypoB narpoHupoBaHHbiMU BB, B ToM umcie u 3KBK, marponsr Ha
4aCTU HE JIETATCS.

4. Tlpn npumenenuun B mmnypax narpoHoB 3KBK koadduiment ymioTHeHus] TaTpoOHOB B
LIIType HE IPUMEHSAETCS.

A) Pacuer maccsl BB B okOHTypHBaronux minypax:

QOKOHT.: N3gpk X Nmn.x QHan. KT.
THC: Ny — KOmuecTBO natpoHoB 3KBK B ogHOM mimype, miT.;

My, - KOJIMYECTBO LIITYPOB, 1IIT;

Guarp — BeC 0o11HOTO MatpoHa 3KBK.

Naex = 2/3 Lum.: Inarp3xBr. = 2:3%3,8 : 0,35 = 7,2 = 7mr.

Qoxorr= 7% 23 x0,2 = 32,2xr.
b) Pacuet maccsl BB Bo BpyOOBBIX HIIypax.
Qupys.= Nun[(Lupys. — Lipys.)~ (2 narp. 630.:K)] T dsap. A : 4 11000, K.
rne:  lapys= 1/3 Lyp un-0,2 = 1,1M. —BenuuuHa Heno3apsa BpyOOBhIX MITypoB (Ha 20cM MeHbIIIe

OCTaJIbHBIX);

2 lnarp. 6xe K = 2x0,2 : 1,1 = 0,36m.- BennumHa, 3aHATass JBYMsl IaTPOHAMH aAMMOHHUTA

67KB, ¢ yuetom ko3 duLIMEeHTa YIIIOTHEHUS.

Qrpys. M=5,0(4,0 - 1,1 - 0,36)] 3,14 x45%x 1,2 : 4 : 1000 =24.23kr.
Qpr6. 6)[(8.:5 x 2% 0,2 = 2,01(1".

B) Pacuer maccsl BB B octanbHBIX mmypax:

OcTtanpHbIX HITYpoB (0TOOHHBIE U BcrioMoratenbHbie) 22mr. (m.11)

QOCT.: NIHI'I.[(L()CT. - lOCT.)- (2 lnan. 6>KB.:K)] T d23ap. A:4: 10009 KT.
Qoer. w=22[(3,8 = 1,3 -0,36)] 3,14 x45%x 1,2 : 4 : 1000 = 89.80kr.
Q ocT.60KB. ™ 22x2x 0,2 = 8,8KF.
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14.Pacuer oOmiero pacxoa BB mo HanMeHOBaHUSM.
3KBK — Ha mmukin — 32,.2kr

HalmM. — Qoxonr.: 2L = 32,2 : 199 = 0,16kr/m1.M.

Ha 1M - Qoxonr: V=232,2: 57,11 = 0,56Kr/M°.
I'panynut M — Ha nukn -24,23 + 89,80 = 114,03kr.
Halmm. — Qy: 2L =114,03:199 = 0,57kr/m.Mm.

Ha 1M — O, V=114,03 : 57,11 = 2,0kr/™’.
Amvmonut 6)KB — Ha nmxir — 2,0 + 8,8 = 10,8xkr.
HalmM. — Qgxe 2L =10,8 : 199,0 = 0,05kr/m.m.

Ha 1M — Qg V=10,8 : 57,11 = 0,19xr/™".

(Bce pacueThl CBECTH B TAOJIHILY)
(HaMMEHOBAHUS XapaKTEPHUCTUK B TAOJIMIIAX HE PETIAMEHTUPYETCS U MOYKET U3MEHSITHCS)

5.4 IlpuMepHbIe BONPOCHI /il TPYNIIOBO# IUCKYCCHU
1.HazoBuTe kiaccudukanmoHHbIe MPU3HAKY TPOMBITIUICHHBIX BB.
2.B uem 3akitouaercs noAroroska BB k nx npumenenuto?
3.Kakue oTka3bl OTHOCATCSA K OTKPBITHIM? K 3aKpbIThIM?
4.HazoBuTte Mepbl O€30IMACHOCTH MPU OOHAPYKEHUU OTKA30B.
5.Kakue B3pbIBbI HA3BIBAKOTCSI MACCOBBIMU?
6.Kakue npoeKTHbIE TOKYMEHTHI IOJKHBI OBITh Ha MPEIPUSTHHN, OCYIIECTBIISIONIEM MAaCCOBbIE
B3PBIBBI?
7.3 xakux pas3/ieoB COCTOUT TUIIOBOM MPOEKT?
8.Kakumu npu4rHaMu BbI3BaHbI PE3YJIbTAaThl HEKAYECTBEHHBIX B3PHIBOB?
9.HazoBuTe Mepbl NPEAYIPEkKACHUS U CIIOCOObI YCTPAHEHHUS! OTPULIATENILHBIX PE3yIbTaTOB
B3pbIBA.

5.5 Bonpochbl K 3K3aMeHy

Knaccudukanust cioco6oB pa3pyiieHusi TOPHBIX TOPOJT
[TonsATHS O GU3NUECKOM CYLTHOCTH MpoLecca pa3pyLIeHUs TOPHBIX TOPOJ.
Haznauenne OypoBbIX padoT.
Knaccugukarus cnoco6oB OypeHus MIypoB U CKBaKUH.
Knaccudukanus B3pbIBOB.
O6uas xapakrepuctika BB, /lenenue BB no ¢usnueckoMmy cocTosiHHIO.
O6mas xapakrepuctuka BB. nenenue BB no npuniuny nencraus.
Cxema BBIJIEJIEHNS YHEPTUH TIPU B3pbIBE HHIUBUAYyaIbHOro BB.
CxeMbl BbIICTIEHUS] DHEPTUH IIPH B3pbIBE cMeceBbIX BB.
. CocraB cmeceBbIx BB.
. ®opMbl xuMHuYeckoro npespatieHus BB (cnexuBaemocts, ropeHue).
. @opmbl xuMHUecKoro npespaiieHus BB (neronanus, B3pbIB).
. IloHATHS O NETOHALIMOHHOW BOJIHE U €€ OTJIMYHE OT YAAPHOU BOJIHBI.
. XapakTepuCTHKa MPOILIKOOOPA3HBIX HEMpeIoXpaHuTenbHbIX BB 3aBockoro npon3BoacTBa.
. XapaKkTepHUCTHKa TPaHYJIMPOBAHHBIX HEMPEIOXpaHUTENbHBIX BB 3aBoickOro nponsBoacTaa.
. IIpocreiilmme rpanyInpoBaHHbIE HENPEAOXPAHUTENbHbIE BB MecTHOrO MpUroToBieHus.
. TexHoOMOrMs NPUTrOTOBIICHUS YMYJILCHOHHBIX BB.
XapakTepHUCTUKA B3PbIBYATHIX YMYJIbCHOHHBIX B3BECEH.
MexaHu3M JIeMCTBUS B3pbIBA B BO3/IYXE.
. MexaHu3M nelicTBUS B3pbIBa B BOJE.
. MexaHn3M aeicTBUS B3pbIBA B TPYHTAX.
. MexaHu3M J1eficTBHS B3pbIBa B 0€3rPaHUYHOM MOHOJIMTHOM CKaJIbHOM MaCCHBE.

WXk WD =

DN NN — = = = = e e = e e
N— SO0 IRAULhAhWND R~
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23.

MexaHu3Mm JEWCTBUS B3pbIBA B MOHOJIMTHOM CKAJIbBHOM MAacCHMBE C OJHOM IOBEPXHOCTHIO

OOHa)KEeHUSL.

24.

MexaHu3M J€MCTBUSL B3pbIBA B CKAJIbHOM TPEIIMHOBATOM MAaCCHBE. 30HBI PEryJIupyeMoro u

HEPETYJIUPYEMOTO IPOOIJICHUS.

25.
26.
27.
28.
29.
30.
31.

Knaccugukamus 3apsgos BB.

OCHOBHBIE 3JIEMEHTBI BOPOHKH BBIOpOCA.

[TpuHIMIBI pacueTa 3apsa0B ApoOIIeHUs U BEIOpOCa.

BriusiHue TpemunHoBaTOCTH HA XapakTep ApOOJIeHHs TOPHBIX MOPO/I.

PerynupoBanue crenenu ApoOiIeHus TOPOA B3pIBOM U3MEHEHUEM YIeIbHOT0 pacxoa BB.
PerynupoBaHnue cTenenu Apo0iieHus Opo U3MEHEHNEM KOHCTPYKIMHU 3apsijia.

TexHonoruss M KOMIUIEKCHAsT MEXaHU3allMs IpU NPUMEHEHUU TIpaHyJIupoBaHHbIX BB

3aBOJICKOI'O ITPOMU3BOJCTBA.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

TexHoIoTHsI U KOMIUIEKCHAsI MEXaHU3allKsl MPU MPUMEHEHUH SMYJIbCHOHHBIX BB.
TexHoIoTHs U KOMIUIEKCHAsI MeXaHU3alKsl py IpuMeHeHuu rpanyiuta-HMIIM (HM).
TexHOIOTHsI MPOU3BOJICTBA B3PHIBHBIX pa0OT Ha BBIOPOC TPAHIIICHHBIMU 3apsiIaMHU.
TexHosorus MPON3BOJICTBA MACCOBBIX B3PHIBOB CKBAXKMHHBIMHU 3apsIIaAMH HAa Kapbepax.
TexHoorus MPOU3BOJICTBA B3PHIBOB HA COPOC.

Pacuer ynensHOro pacxona BB.

Pacuer nquamerpa CKBaKUHBI.

Pacuer conpoTuBneHus 1o noI01IBe.

Pacuer ceTku ckBaXXuH (pacCTOSHUS MKy 3apsaMu U PsIIaMH ).

Pacuer 00beMOB moOpojbl, OTOMBAEMON OJMHOYHBIM CKBRKMHHBIM 3apsiioM MEPBOrO H

MOCIIEAYIOUIUX PSI0B.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

PacueT nMHENHBIX 3JIEMEHTOB 3apsija.

PacueT macc CKBa)KMHHBIX 3apsI0B.

OcHOBHBIE CXEMBbI B3pbIBAHUA U 00J1aCTU UX IPUMEHEHHS.

3aBUCHUMOCTH (POPMEBI pa3Bajia OT CXEMBbI B3PBIBAHUSI.

Pacuer nnuHbl pa3Bana.

Pacuer pangnyca ormacHo# 30HbI IO pa3jaeTy KyCKOB OPO/IbI.

Pacuer pagnyca ormacHou 30HbI 110 IEMCTBUIO YIAPHOW BO3YIIIHOM BOJIHBI.

Pacuet pannyca ornacHo# 30HbI IO AEUCTBUIO CEUCMUYECKOM BOJIHBI.

Pacuer pannyca onmacHoU 30HbI IO IEUCTBUIO ra30B B3PbIBA.

PykoBO1CTBO B3pHIBHBIMU PabOTaMU.

OOy4eHne B3pbIBHUKOB U MIpUCBOeHUE KBanu(ukanuii. [[poBepka 3HaHUI B3pHIBHUKOB.
[Topsimok mepeBoAa B3PHIBHUKOB Ha HOBBIM BUJ B3PBIBHBIX PAa0OT U JIOMYCK B3PHIBHUKOB K

CaMOCTOATCIIBHOMY BBIIIOJIHCHUIO B3PBIBHBIX pa60T MMOCJIC NIEpCPhIBA B pa60Te.

54.
55.
56.
57.
58.

Hasnagenwue 3aBenyromux ckiaagamu BM 1 MexaHU3MPOBAaHHBIMU ITYHKTaMU.

Ha3naueHue pa3gaTuukoB U 1aOOpaHTOB cKiaioB BM.

ITepeBo3ka BM u nocraBka ux Kk Mectam pador.

Xpanenune BM Ha MecTax mpoHM3BOJICTBA B3PbIBHBIX PadoOT.

Tunosble MPOEKTHl MAaCCOBBIX B3PBIBOB U MPOEKTHI MPOU3BOACTBA OYpPOB3PBIBHBIX PadoOT, UX

00J1acTh MNPUMCHCHUA, COACPIKAHUC TOPAAOK YTBCPIKIACHUA.

59.
60.
61.
62.
63.
64.

[TaciopT OypOB3pBIBHBIX pabOT, 00JIaCTh IPUMEHEHUS, COAEPKAHUE, TOPSIIOK YTBEPKIACHHUS.
Cxema B3pBIBHBIX paboT, 007aCTh IPUMEHEHHUS, COIEPIKaHUE, TOPSATIOK YTBEPIKICHHUS.
OxpaHa OIMacHOU 30HBI.

3anpeTHast 30Ha, NOPSAJOK YCTaHOBIICHUS.

[Tonaya 3ByKOBBIX CUTHAJIOB IIPH B3PBIBHBIX Pa0OTax U UX Ha3HAUYEHHUE.

Jomnyck nrozeit Ha paboueM MecTe Mociie OKOHYAHUS B3PbIBHBIX padoT.
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6. TEXHOJIOI'NMYECKAS KAPTA JUCHUIIJINHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA

21.05.04 I'opHoe neno

Crnennanu3zanus Ne2 [logzemHas pa3padoTka pyJIHbIX MeCTOPOXKICHUH

(xox, HampaBieHUE, TPOPIIIH)

TEXHOJIOI'MYECKASA KAPTA

Indp mucrmmmas! Mo PYIT

| 51.5.41.06

Jucnunnaa TexHoJ10rus1 U 6€301aCHOCTh B3PbIBHBIX PadoT
Kypc 5 |cemectp 9,10
Kadenpa | ropHoro gesna, Hayk o 3emie H Ipupoa00dycTpoiicTBa

IOJDKHOCTH

@®.1.0. npemnomaBartens, 3BaHue,

Harosuusia Oser BiaaaumMupoBuy, 101eHT Kadeapbl
TOPHOTO JeJia, HAYK 0 3eMJie H MPHPOA000YCTPOiicTBA T

D611, TpymnoemkocTh, yac/3ET | 180/5

Koz-Bo cemectpoB | 2

@DopMa KOHTPOJIS

Jk3amen 9/9

HKOGLH./TCK. ceM.

| 4/4

[l_IP/CMOGUL/TeK. CceM. |12/12 |HEO6UL/T6K4 CeM.

-/-

CPC06Lu./Te1<. cem.

155/155

Komnerenuun odyqaiouierocsi, popmupyembie B pe3y/ibTaTe 0CBOEHHS AHCIHILIMHBI:

- TOTOBHOCTHb OCYIIECTBIISITH TEXHHUYECKOE PYKOBOJACTBO TOPHBIMH M B3PBIBHBIMH paboTamu MpU
3KCHHyaTaHHOHHOﬁ Ppa3BCIKeE, ILO6LI‘I€ TBCPABIX IMOJIC3HBIX MCKOIMACMbBIX, CTPOUTCILCTBEC U SKCILTyaTallun
IIOA3€MHBIX O6LCKTOB, HCIMOCPEACTBCHHO YIPABIATH NPOLECCaMU Ha IMPOMU3BOACTBECHHBIX O6’BCKT3X, B TOM
YHCIIe B YCIOBUAX upe3Bbrdaitabix cutyaruii (I1K-4);
- HCIOJIB30BAHUC HOPMATUBHBLIX HOOKYMCHTOB IIO 6C3OHaCHOCTI/I u HpOMBIHIJ]CHHOI\/'I CaHuTapuu IIpu
MPOCKTHPOBAHHH, CTPOUTENBCTBE M IKCILTyaTallly MPEINPUSTHI TI0 KCILTyaTalliOHHOHN pa3Besike, 100brde
1 TiepepabOoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX U MO3eMHBIX 00bekToB (I1K-6);
- BIIQJICHHE METOJaMH O00ecredeHHs IPOMBIIUICHHOW Oe30MacHOCTH, B TOM 4YHCIE B YCIOBHAX
YpE3BbIYAWHBIX CUTYyalUH, - IIPA NMPOEKTUPOBAHUM U 3KCIUTYaTallUX TOPHBIX HMPEANPUATUN C MTOA3EMHBIM
Croco0OM pa3pabOTKH PYTHBIX MECTOpOXKAeHHH nose3Hbix uckonaeMuix (ITCK-2.5).

Kon ¢opmupyemoii
KOMIIeTeHUH

KoanuectBo

Copaep:xkanue 3aJaHUsS | MEPONPUSITHIA

MakcuMajabHOe
KOJIMY€CTBO
0aJIJ1I0B

Cpok
Npe1ocTaBJIeHUs

Beoonwiit onox

He npenycMotpen

OcHoenoii 610K

I1K-4, TIK-6 3agaHre HAa IOHUMaHue 3 9 B Teuenue ceccuu
IICK-2.5 TEPMHUHOB
T1IK-4, TIK-6 Perienue 3agay 4 20 B Teuenue ceccuu
IICK-2.5
[1K-4, ITIK-6 ['pynnosas nuckyccust 3 6 B teuenue ceccun
IICK-2.5
I1IK-4, TIK-6 KonTponbHas pabora 1 25 3a 2 Hexenu 10
TIICK-2.5 ceccuu
Bcero: 60
IK3amMeH Egﬁg gg é gg [To paciimcanmro
Bcero: 40
Hroro: 100
Jlononnumenshulil 610K
TIK-4, TIK-6 IToAroToBKa OMOPHOTO KOHCIIEKTA 5 To cornacosanmio ¢
[ICK-2.5 MIpENoAaBaTesieM
Bcero: 5

[Ikana omeHuBas B paMKax OayIbHO-peUTHHroBo# cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amnos, «4» - 81-90 6amnos, «5» - 91-100 6amioB.
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