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Pabouas mporpamma coctaBieHa Ha ocHoBe @I'OC BO no crienuansrocT 21.05.04 I'opHOE
Jeno, yIreepxaeHHOro npukazoM MOuH P® ot 17.10.2016 r. Ne 1298.

Pabouas nmporpamMmMa paccMOTpeHa 1 0J00peHa Ha 3aceIaHII KaeIpsl pa3spadoTKI MecTo-
PO IeHHII MOIe3HBIX ICKoMaeMbIX «20» gaBapa 2017 r., mpoTokon Ne 5.

3aB. Kajenpoii / C.E. T'aBpumes /

/-—D/ T
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1 Ilesin ocBOEHMA TUCHUTIIINHBI

Hensimu ocBoeHust quctMIUIMHEL «Paspymienne ropubix nopoa npu OI'Py» saBistorcs: uzyde-
HHUE CTYJCHTaMHU OCHOB IPOEKTHUPOBAHMA MapaMeTpoB OypoB3pbIBHBIX pabot Ha OI'P; pasBurtue y
CTYJEHTOB JINYHOCTHBIX Ka4yecTB, a Takke GpopMupoBaHue MpodhecCuOHATBHBIX KOMIIETEHIIUH B CO-
otBercTBHH ¢ TpeboBanussmMu @I'OC BO no crermansHoct 21.05.04 T'oproe nerno.

3agauu u3yyeHUs1 TUCHUTLIUHBI

- TO3HAKOMUTbH CTYJCHTOB C METOJMKAMH pacyeTa napaMeTpoB OypOB3pBIBHBIX PadoOT;

- HAY4YUTh CTYJCHTOB OOOCHOBBIBATh TEXHOJOTHIO, PACCUUTHIBATH OCHOBHBIE MapaMeTpbl
B3pPBIBHOM OTOOWKM IIMypOBBIMH M CKBRKWHHBIMHU 3apsaMH HpU B3pHIBAHMM Ha Kapbepax M Ha
JIPYTUX TOPHBIX U IPOMBIIUIEHHBIX 00BEKTaX Ha 36MHOMN MTOBEPXHOCTH;

- Pa3BUTh Y CTYACHTOB I'OTOBHOCTb NPOBOJAUTH TCXHUKO-3KOHOMHWYCCKYIO OLICHKY NPOCKTHBIX
pelIeHuit Tpy MPOU3BOICTBE OYPOBBIX U B3PBIBHBIX PabOT U pabOT CO B3PbIBYATHIMU MaTepHaliaMH,
pPCaIM30BbIBATH B HpﬂKTH‘-IGCKOfI ACATCIIbHOCTHU MMPCAJIOKCHUSA 110 COBCPIICHCTBOBAHUIO TCXHUKHU U
TEXHOJIOTMH MPOU3BOJCTBA OYPOB3PHIBHBIX pabOT, MO BHEAPEHUIO HOBEUIIMX CPEACTB MEXaHU3a-
AU, IPOLIECCOB U TEXHOJIOTU;

- BBIpa0OTaTh y CTYJEHTOB CIIOCOOHOCTh K aHAJIM3Yy 3aKOHOMEPHOCTEH MOBEJCHUS U YIpaB-
JICHUsI CBOMCTBaMM TOPHBIX MOPOJ M COCTOSTHUEM MaccHBa B Ipoleccax T00bluM U nepepaboTKu
TBEP/ABIX IOJIE3HBIX HMCKOMAEMbIX, a TaKkKe MPH CTPOUTENHCTBE M IKCIUIyaTallUd MOJ3EMHBIX CO-

OpYKECHUH.

2 MecTO TUCHMILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl NOATOTOBKH CIie-
HHAJHCTA

Jucuunnuna «Pazpymenue ropusix nopos npu OI'P» BxoauT B BapuaTuBHYIO 4acTh Oj0ka 1
00pa3oBaTeNbHON IPOTrPAMMBI.

JUig n3y4eHus JUCIUIUINHBI HE0OX0IMMBbI 3HaHUsI (YMEHHUs, BIIaZeHHsI), CQOPMUPOBAHHBIE B
pe3yibTare U3y4eHUs TaKUX AUCLUILIMH Kak «be30nacHoCTb KU3HeIeATeIbHOCTHY, «I 'eoMexaHu-
Ka», «OTKpbITas pazpadborka MIIN», «IIporeccel OTKPBITHIX TOPHBIX paboOT».

3HaHus (yMEeHMs, BIaJICHUs), IOJyYSHHbIE IIPU U3YYE€HUU JaHHOM JUCLUUILUIMHBI Oy1yT HEoO-
XOJIUMBI IPU OCBOEHHUE AUCHMIUINH: «llaHupoBaHue OTKPBITHIX TOpHBIX padoT», «IIpoekTupona-
HUE KapbepoB».

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS IHCIHIIIHHbI
U IUIaHUpYeMble Pe3yJibTaTbl 00y4eHHs
B pesynbrare ocBoeHus aucumiiuHbl «Paspymenne ropusix nopog npu OI'Py» o6ygaromuiics
JIOJKEH 00J1a7aTh CIeIyOUIMMHI KOMITETEHIIUSIMU:

CTpyKTYpHBII JIEMEHT

[Tnanupyemblie pe3yabTaThl O0y4eHHS
KOMITETCHITUHT py' pesy. yu

IIK-16
TOTOBHOCTBIO BBITIOJIHATH OKCIICPUMCEHTAJIBHBIC U Ha60paTOpHBI€ HCCIICOOBAaHMA, UHTCPIIPETUPO-
BaTb NNOJIYUCHHBIC PE3YJIbTAThI, COCTABJIATH U 3alIUINATE OTUCTHI

- OCHOBHBIC OIIPEIECIICHUs, ITOHATUSA CBOMCTB U METOJOB Pa3pyLICHUS TOp-
HBIX TIOPOJ;

- OCHOBHBIE METO/bl HKCIIEPUMEHTAJIBHBIX M JIA0OPATOPHBIX HCCIIEIOBAHUI
CBOMCTB FOpPHBIX MOPOJ IPH pa3pyLIaOIINX HArpy3Kax;

- 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB FOPHBIX MOPOJ B MPOLECCE pa3pyllle-
Hus npu OI'P.

3HaTh

- OLCHUBATh IIONYYEHHBIE DJKCIEPUMEHTAIBHBIE NAHHBIE IIPU pPa3pyLICHUU
TOPHBIX MTOPOJ;

- IPUMEHATH J1a00paTOPHbIE METO/bI UCCIIEAOBAaHUNA TOPHBIX MOPOJL IIPU pa3-
PYLIEHUH JUI PELIEHUs] TUIIOBBIX 3aJa4 TOpHOro npoussojcTsa npu OI'P;

- IPUMEHATh METOABI aHaIu3a U 00pabOTKM JaHHBIX SKCHEPUMEHTAIbHBIX U
71a00paTOPHBIX MCCIe0BaHMs IporieccoB paspymenus npu OI'P.

YmMmern




CTpyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Bnanets

- TEpPMHUHOJIOTHUEN B paMKax pa3pyLIeHUs TOPHBIX IOPOJ;

- HaBbIKaMHu o6pa60T1<1/1 MOJIYYCHHBIX OaHHBIX, COCTABJIATH U 3allUIIAaTb OTYC-
THI;

- COBpEMEHHBIMU MEXaHU3MaMH U 000PYAOBAHUSIMHU pa3pyLICHUsS TOPHBIX MO~
pox ipu OI'P.

IICK-3.2

BJIAACHUEM 3HAHUAMU ITPOLECCOB, TEXHOJIOTUH B MCXaHU3all OTKPBITHIX 'OPHBIX W B3PBIBHBIX

pabor

3HaTh

- OCHOBHBIE CIIOCOOBI pa3pylLICHUs NPHU Pa3pabOTKE MECTOPOXKIECHUH IOJIe3-
HBIX MCKOIIAEMBIX, YCJIOBHMSI MX INPHUMEHEHHs, OCHOBHbBIC TEXHOJIOTMYECKUE
nporeccsl OI'P;

- IPUHLIUIIBI 0OOCHOBAHUS CIIOCOOOB Pa3pyIIEeHHs TOPHBIX TOPOJ B OCHOBHBIX
TEXHOJIOTMUECKHX IIPOLIeccax pa3pabOTKU MECTOPOXKICHNUI;

- OCHOBHBIE€ IPUHLUIBI pacyeTa OypOoB3PLIBHOIO CIOCO0a pa3pylleHUs B OcC-
HOBHBIX TEXHOJOI'MYECKUX MPOLIECCaX, OCHOBHBIE METOIUKH OIpPEAEICHHS
napaMeTpoB OypOB3pbIBHBIX padOT Ha Kapbepax.

YmMmern

- OTIpEIeIIATh TJIaBHBIE MMapaMeTphl Kapbepa M BEIOUpATh BUJ TOPHOTO 000pY-
JIOBaHUSA JUIA 3aJaHHBIX TOPHOTEXHIUUECKHUX YCIOBUHN pa3pabOTKH;

- ONpEeNeNsITh BUJ M THUIl TOPHOTO O0OpYAOBaHUS Il Pa3pylICHUS TOPHBIX
MOPOJ MO 3aJJaHHBIM TOPHO-TE€0JIOTUYECKUM U FOPHOTEXHUUYECKUM YCIOBUSM
SKCIUTyaTallid MECTOPOKICHMS;

- 000CHOBBIBATh TOTPEOHOE KOJIMYECTBO TOPHOTO OOOpPYIOBAaHHS MO BCEM
TEXHOJIOTHYECKUM TPOLIECCAM OTKPBITHIX TOPHBIX PadOT, ONpPEesTh MOTpeo-
Hoe konnuecTBo BB miis kapeepa.

Brnaners

- CTIPAaBOYHOI JIUTEPATYypOH MO BHIOOPY OCHOBHBIX BHUIOB M THUIIOB 00OPYIO-
BaHUS ISl Pa3pyIIEHUs] TOPHBIX MOPOJ M ONPEAETIeHU UX paboynx mapameT-
POB;

- MIPAKTUYECKUMHU HAaBBIKAMHU Pa3pabOTKU CXEMbl MOHTa)kKa B3PHIBHOW CETH Ha
OI'P;

- MPaKTUYECKUMHU HaBbIKaMH pa3padboTku npoektoB BBP npu OI'P.

IMCK-3.4

CHOCOOHOCTBIO pa3pabaThIBaTh OT/AEIbHbBIE YACTH MPOEKTOB CTPOUTENILCTBA, PEKOHCTPYKIIMHU U T1e-
PEBOOPYKEHUSI OOBEKTOB OTKPBITHIX TOPHBIX PAaOOT, MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIMIO C
y4eTOM TpeOOBaHHUH MPOMBIIIICHHON 0€30MacHOCTH

- METOJIMKH pacyera napaMeTpoB OypOB3pBIBHBIX paloT;
- TpeOOBaHUs, IPEIbABISIEMbIE K TPOEKTaM OypOB3pPBHIBHBIX paloT;

3uath - OCHOBHBIE MH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH U Tpebo-
BaHUs MH()OpMAIIMOHHON 6€30MaCHOCTH.
- COCTABJIATH AJITOPUTM U MPOTPAMMBI JUIsl peIIeHUsT KOHKPETHON MaTema-
TUYECKOM 3a/1auu;

VMeTs - aHAJIM3UPOBATH TOYYEHHBIE Pe3yNIbTaThI pemeHus 3a1a4 Ha OBM;

-COCTAaBJIAThH MMPOCKTHYIO NOKYMCHTAIIMIO HAa B3PBIBHBIC pa6OTLI C HCIIOJIb-
30BAHUCM COBPEMCHHBIX IPOTPaMMHBIX IMPOAYKTOB 0611161"0 n crenuaib-
HOI'O Ha3HA4YCHMUA.




CTpyKTYpHBIN 3JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETCHITUHU py' pesy. yu

- HaBbIKaMHU cOoOpa HEOOXOIMMBIX MCXOAHBIX JAHHBIX U1 pa3pabOTKH OT-
JIEJIbHBIX CIIOCOO0B ¥ METO/I0B pa3pylleHust TopHbIX nopoa npu OI'P;

- HaBbIKaMH DPAOOTHI C HOPMATHUBHO-TEXHUYECKOW JTOKyMEHTAlued Mpu
000CHOBaHUH MTPOEKTHBIX PEIICHUH B 001aCTH Pa3pyUICHHS TOPHBIX MOPOJT
Bnanets npu OI'P;

- HaBBIKAMH B3aWMOJICUCTBUS C pa3pabOTUMKAMHU OTJEIBbHBIX pPa3eioB
MIPOEKTHON JOKYMEHTAIMH B IJIaHE MPEJOCTaBICHUS U IMOJy4YeHHUs HEOO-
XOJIUMBIX JIaHHBIX JUJIS MPOEKTHUPOBAHUS PA3IMYHBIX CIIOCOOOB paszpylie-
HUs TOpHBIX nopoy ipu OI'P.




4 CTpyKTYypa M coJiepKaHue IUCHUIINHBI
OO01mast TpyA0€MKOCTh TUCIUTLIIMHBI COCTABISCT 3 3a4eTHBIX equHuIlbl, 108 akan. yacos, B TOM ducie:

— KOHTaKTHas padota — 15,3 akaz. yacos:
aynutopHas — 14 akaj. 4yacos;

BHeayauTopHas — 1,3 akaj. 4acoB
— caMmocTosATenbHas padora — 88,8 akan. 4acos;

— MOJTrOTOBKA K 3a4eTy — 3,9 akaj. yaca.
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1. O6mue Bompochbl BeleHUS B3PbIB-
HBIX padoT.
]_[e.]'II/I n 3a1a49u JUCHHMIIJIMHBI, CBA3b CO CMCKHBIMHU
JMCUMIIMHAME. 3HAYCHHE MPOLECCOB paspylire- CamocTrosTenpHOe  HM3ydeHHe|YcTHeIM ompoc (cobecemo-|I1K-16
HU TOPHBIX TIOPOJ B3PEIBOM B BHIIOTHCHUM 33-| 6 | (5 5 yueOHOM U HayYHOU JHUTEpaTy- |BaHUE). I1CK-3.2
Jlad, TIOCTABIICHHBIX TMeped TOPHOPYIHOW TIpo- }
MBIIIUIEHHOCTRIO CTpaHbl. KpaTkas mcropus pas- PBL. Konrposnbhas pabora. TICK-3.4
BUTHS B3PBIBHOI'O J¢cJia. Poisp oTeyecTBEHHBIX U
3apyOeXHBIX yUEHBIX B Pa3BUTHH TCOPHH U IIPaK-
THUKHAU B3pI>IBHOFO aeia.
2. OcHOBBI TeOpHH B3pbIBA M [1€TOHA-
uum 3apsaos BB
2.1. O6mas xapakTepuCcTHKA B3pbIBa H BreimonHeHne — MpakTUYECKUX
B3PbIBUATHIX BelIECTB. pabot (pemieHue 3anady, MHUCh-
Senenue B3pbia. Uro Takoe B3pbi? UTo Takoe MEHHBIX paboT U T.IL), Ipexry- ITpoBepka  wHAMBHIYyasb-|[1K-16
B3pbiBuathie Bemecta? Pakropsl, npuparomme| 6 | 0,5 1/11 5 CMOTPEHHBIX ~pabodeil  mpo-|HBIX 3aJIaHuM. I1CK-3.2
SBJICHUIO XapakTep B3pbiBa. OCHOBHBIE 00J1aCTH H TPaMMOi THCIHTITHHBL. KoHTponsHas padoTa. T[ICK-3.4
yCHOBI/Iﬂ HpI/IMeHeHI/If{ B3pBIBanI)IX BCIICCTB. HP Nol Pacqu HapaMeTp()B BBP
no Meroanke B.B. P:keBckoro.
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2.2. Kaaccupukaumu  B3pbIBYATBIX CamocTosTensHOoe — M3ydeHne|YcTHHI ompoc (cobeceno-|ITK-16
BEICCTB. 6 | 0,5 5 yueOHOI U Hay4HOIl JauTepary-|BaHUe). I1CK-3.2
B3peIBUaThie XUMHYECKHE COCAMHEHHS H CMECH.
PBL KonTponbras pabora. [1CK-3.4
Kraccudukanus BB no o6nacTsaM npuMeHeHus..
2.3. B3pbiBuaThie BellecTBa, He coaep-
JKalmue B3pPbIBYATBIX KOMIIOHEHTOB,
JJIS1 OTKPBITHIX TOPHBIX PadoT.
Oo6mme cBenenus o npocreiimux BB. Cmecn am-
MHAYHON CEJIUTPBI C TOPIOYMMHU HEB3PBIBUATHIMU BBINOJIHEHHE  [PAKTHYECKUX
KOMITOHeHTaMHu (auHaMoHb). CMecH Ha OCHOBE
v y pabot (peuieHue 3anay, MHUCh-
IPaHyIMPOBAHHOW aMMHAYHOH CEIUTPBI C JKHI- Mposepka  nuausHayais-|TIK-16
KMMU WY JIETKOIUIABKUMH He(TeNpOayKTaMMU, 13- MEHHBIX paboT ¥ T.IL.), npeay-|!POBEP . A y
rOTaBJIMBAEMblE HA MECTE IPOM3BOJICTBA B3PbIB- 6 105 1/11 5 CMOTPEHHBIX paboueid  mpo-|HbIX 3a/laHUH. [ICK-3.2
HbIX pabot (uraanut — AC/JIT). peumyiecTsa u IPaMMOM TUCIUILIMHBL. Kontposnbnas padoTa. I[1CK-3.4
Hegocratku cmeceir AC/AT. Ipocteiimme rpany- TP Ne2. I'padguueckasi JOKyMeHTa-
JIMpoBaHHBIE OecTpoTmiioBble BB 3aBonckoro ms- unst GypoB3pBLIBHBIX PaGoT.
TOTOBJICHUS (TPaHyIUTHI). XapaKTepUCTHKH Tpa-
nymutoB I kmacca (AIl, ACM, AC-C, BK, X, HII,
C-6M). Xapakrepuctuku rpanHynutoB Il kiacca
(A6, AC-4, AC-8, AD-7, AD-12, [1-5, M, MI'-10,
I1C). OGnacTh NpIMEHEHUsI IPAaHYJINTOB.
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2.4. IllopomkooOpa3Hbie M MPeCCOBAH-
Hble B3pbIBYATHIE BelIeCTBA [JIsl OT-
KPBITBIX TOPHBIX PadoT.
CMmecH aMMHAYHOM CEJIUTPHI C HHUTPOCOCIHHE- )
HUAMH 1 HHTPODGUpaMH HI;)) OMHHM;I;OQ r[?)om- [ICamocrosiTennbHOe u3ydeHue|YcTHbld ompoc (cobecemo-|I1K-16
BOJCTBO, COCTAaB M B3PbIBYATHIE XapPAKTEPUCTUKU 6 | 05 5 Y4eOHO! ¥ Hay4HOM JITHTepaTy-|BaHUE). [ICK-3.2
am-moruToB (6KB, JTHH) m ammonanos (M10, PBL. KontponbHas padoTa. I[ICK-3.4
ckaipHbId Nel, Ne3). XapakTepuCTHKH HaTPOHOB
U3 aMMOHUTOB U aMMOHAaJIOB. B3pBIB‘IaTBI€ Xapak-
TEPUCTUKU, TOCTOMHCTBA U HCAOCTATKU JECTOHUTA
M.
2.5. Tporuicoaepkamue rpanyIupo- BbimonHeHne — mpakTUYECKUX
BaHHble BB 1J151 OTKPBITBIX TOPHBIX paGoT (pelleHHe 3a1ad, MHCH-
pador. MEHHBIX PaboT u T.IL), mpeny-|[IpoBepka  mHauBuayans-|[1K-16
I'panynoron u amomoron. IIpombmiieHHoe mpo-| 6§ 0,5 1 5 CMOTpEHHBIX ~paboueil  mpo-|HBIX 3aIaHuiA. TICK-3.2
H3BOJACTBO, COCTAB U B3PLIBUATHIC XAPAKTCPHUCTU- KOHTpOJ'IBHa}I paGOTa. HCK'34

ku rpammonuToB (82/18, 79/21, 50/50, 30/70, T-
5). I'pammonutsr |l xmacca (79/21, TM, M). O6-
JIACTh IPUMEHEHHUS TPAMMOHHTOB. .

rpaMMOM TUCIUTIIIUHBI.
ITP Ne3. Pacuer mapamerpos BBP
no meronuke Colo3B3pbLIBIPOMA.
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2.6. Omyabcuonnsie BB u TexHosorun
HUX U3T0TOBJICHMUA.
OcHOBHbIC (DHU3UKO-XUMHYECKHE W B3PhIBUYATHIC
CBOICTBa 3MYJIBCHOHHBIX B3PBIBUATHIX BELICCTB.
TEeXHOJOTHH H3TOTOBICHUS U COCTABBI AMYJIbCH-
oHHBIX BB. Accoprument smynscuoHHBIX BB 3a .
py6exkom yCTaH(FBKI/I TS npyomsoacma 3MyIIb- [JCamocTosITeIbHOE HU3y4eHHe|YCTHBIM orpoc (codeceno-|I1K-16
cuonubix BB B Poccun (FocHI/H/I «KpHCTanJ‘[))’ 6 0,5 5 y‘Ie6HOI71 n HaquOﬁ JII/ITepaTy- BaHI/Ie). HCK'32
KHUKMM, «Aszor Bspem» «Hurpo CuOupb», pBIL. Kontponbnas padoTa. IICK-3.4
«Opmuxkay, «Makcam» u apyrue). CoctaB U CBOH-
CTBa IIOP3MHTOB, T'PAHAMHUTOB, BMYJIBCOIUTOB,
amdopama, 3MyJIOrpaHoB, CHOMPHUTOB, CIAPPHUTA,
TOBaHA, HUTPOHHUTOB, KOJBIMUTA M JAp. ACCOpPTHU-
MEHT NaTPOHUPOBAHHBIX COCTABOB AMYJIbCHOHHBIX
BB.
Hroro no pazneny 3 32| 30
3. JleiicTBHe B3pbIBAa B Cpele H METOABI
peryJiupoBaHusi po0JeHHsI TOPHBIX
nopoJ
3.1. IIpoueccnbl paspymiaioiuero, ceiic- BhIMONHEHNE  TIPAKTHYECKHX
MHYE€CKOro M BO3AYIIHOI0 JT€UCTBHUA pa60T (pemeHHe 3a7a4, MHCh-
B3pbIBa 3apsi/iOB B3PbLIBUATOr0 Bellle- :
CTEa p p MEHHBIX paboT U T.I.), IPERy Ilposepka  uHauBUAyanb-|[IK-16
* CMOTPCHHBIX aboueli mpo- % -
Knaccudukauuy 3apsgoB: MO MOJOKEHHIO; MO 6 0,5 0,5 5 aMdeﬁ i HI:_IHHHH PO”|ubIx 3ananmit. TICK-3.2
(opMe; 110 KOHCTPYKIIMH; [0 XapakTepy JAeHCTBUS. p p AnCI : KounTponbnas pabora. IICK-3.4
OJeMeHTHl BOPOHKHM B3pbIBa. 3O0HBI JI€HCTBUSA IIP Ne4. KoHCTpYKIMH CKBAKUH-
B3pbiBa. (DaKTOpBI, BBI3BIBAIONINE pPa3pyIICHHE HBIX ~ 3ap510B  B3PRIBYATBIX  BE-
TOPHBIX OPOJ IIPH B3pHIBE. ImecTs.
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3.2. IIpoumecc pa3pyuieHusi TOPOJA
B3PbIBOM OJIMHOYHOI0 3apsijia.
@dopMHpOBaHHE 30H MEIKOAMUCHEPCHOro apoodie-
HUsA, paJuajJIbHOIoO TpeH_[I/IHOO6pa3OBaHI/I§I " BbIJC-
JeHue ceiicMuueckoil BosHbI. OCHOBHBIE Mapa-
METpPBI BOIHBI HANPKEHHUS B TBEPIBIX MOPOJAX. [ICamocrosiTennbHOe u3ydeHue|YcTHbl ompoc (cobecemo-|I1K-16
3aKOHOMEPHOCTH paCHPOCTpaHeH‘g‘ BONHBI Ha-\ 6 | (0,5 5 y4eOHO#M U HAy4HOU JMTEpaTy-|BaHHE). I1CK-3.2
IPAXKCHUSA B TBEPABIX IOpoAax. alIpsIKCHUA B
p P poA P pBI. KounTponbhas pabora. [ICK-3.4
O0e3rpaHnIHOM MaccuBe. Hampspkenus y oOHa-
JKCHHOW TTOBEpXHOCTH. HampsikeHus B paiioHe 00-
pa3oBaHusl OTKOJIBHOM W B3pBIBHOM BOPOHKH. 30-
HbI ,I[pO6J'I€HI/I$[ B3pbIBOM TPCIIMHOBATOTO MaCCHU-
Ba. 3aKOHOMEPHOCTH Pa3pyLICHHUS TOPHBIX MTOPOJ
B3pPBIBOM B 30HE HEPETYIIHPYEMOT0 APOOICHUS.
3.3. Ilpouecc pa3pyuieHusi Mopoja Npu
O0/JHOBPEMEHHOM B3PbIBAHUM HECKOJIb-
BemonmHeHne — MpaKTHYECKUX
KHMX 3apsi/I0B.
pabot (pemeHue 3anay, MUCh-
HaHpﬂ)KeHI/ISI nmpun OAHOBPEMCHHOM B3pLIBAHUUN H OBEDKA WHIABU b HK 16
3apsa10B. OCOGEHHOCTH Pa3pyIleHUs TOPHBIX I10- MEHHBIX pa0oT ¥ T.IL), mpexy-|!POBEP . AUBHLY
POJI IIPH OJIHOBPEMEHHOM B3PBIBAHUH HECKOJIBKUX 6 | 05 0,5 5 CMOTpPEHHBIX pabodeil mpo-|HbIX 3a/laHNH. [ICK-3.2
YJUIMHEHHBIX 3apsjioB. SIBieHne (hopMupoBaHHUs KounTponbnas pabora. I[ICK-3.4

OJIHOW reHepallbHON TPEUIUHBI O IIIOCKOCTH pac-
MOJIOKEHHS 3apsIoB, MapaMeTphl BOJHBI HAMps-
KEHHUH Tpu 100brde OJIOYHOrO0 KaMHS M KOHTYp-
HOM B3pBIBaHUH.

rpaMMOM TUCITUTIIIUHBI.
ITP Ne5. Pacuer mapamerpos BBP
no meroauke I'mnpopyasl.
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3.4. Ilpouecc paspylieHusi MOpoA NpH
KOPOTKO3aMelJIECHHOM B3PbIBAaHUM 3a-
PsiI0B.
Cymrocts K3B; ¢dakropsl, onpexpemsromue 3¢- .
_ [ICamocrosiTennbHOe u3ydeHue|YcTHbld ompoc (cobecemo-|I1K-16
¢extuBHOCTh K3B: mHTEp(epeHIrs BONH HATIpSI- - =
JKEHHUH, 00pa30BaHUe JONOIHUTEIbHBIX OTKPBITBIX 6 | 05 5 Y4eOHO! ¥ Hay4HOM JITHTepaTy-|BaHUE). [ICK-3.2
HOBEPXHOCTE, coyapeHye nepeMelaroIuXcs OT PBL. KontponbHas padoTa. IICK-3.4
B3pBIBa 3apsAA0B KyCKOB mopoxabl. OcoOeHHOCTH
pa3pyuieHusd ropHbIX OPOJA IPU MOCICAOBATCIIb-
HOM B3pPbBIBAHUU HECKOJBKUX YIJIMHCHHBIX 3apsi-
JOB.
3.5. IIpomecc paspymieHusi MOPOX BelllonHeHne  MpaxkTHUYECKHUX
B3PbIBOM HAPY:KHOTI'O 3apsjaa. pabot (peuieHue 3anay, MHUCh-
II:HC(T)Z“eefspI’HZa ;‘;py;m%r;o 3:3"?;353“5”' MEHHBIX PaboT M T.IL.), TIPEAY- [MpoBepka  wHaUBHUAYalb-|[1K-16
JICHHOC ZICHCTBHC B3PBIBA. a YHICHUS CMOTPEHHBIX abouyell 1mpo- o
HOPOJI KyMyIATHBHBIMH 3ApSIAMIL, 6 | 05 0,5 5 peH! p PO-|HpIX 3amanuii. I1CK-3.2
I'PaMMOH THCIUIUIMHBL. KonTponbHas padota. I1CK-3.4
IIP Ne6. Pacuer mapamerpos BBP
npu B3PHIBAHNH HAa pbIXJeHHE
(BCTpsiXUBaHME) TOPHOI MacChl.
HToro no pazneny 25 15 25
IoaroroBka K KOHTPOJIBLHOH padoTe
Ne2
4. llpuHUMIOBI PACIOJIOKEHHUS U pacue-
Ta 3aps/I0B B3PbIBYATHIX BelIECTB
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4.1. O0ume NMpUHUMIBI pacyera pas-
pyuiaiuero AeicTBUA COCPeA0TOYEH-
HBIX 3aPsAI0B. [1CamocTosiTennbHOE M3ydeHHe|YcTHBIH ompoc (cobeceno-|I1K-16
ITpoueccrr popmupoBanus nosns Hanpsvkenuii npu| 6 | 0,5 5 y4eOHOM U HAy4YHOU JIMTEpaTy- BaHUE). [1CK-3.2
B3pbIBC COCPECAOTOYUCHHOTO 3apsdna. COCpCZ[OTO— pr. KOHTpOJ'ILHaH pa60Ta. HCK'34
YeHHBIC 3apsaabl perxiieHus (mpobnenms). Cocpe-
IIOTOYEHHBIE 3apsaasl BeIOpoca. IIpomecc paspy-
IICHUS TIPH 0TOOMKE KaMEPHBIMH 3apsiIaMH.
4.2. O0umme NMpUHOMNBI pacyera pas- BrimosmHeHne  mpakTUYECKUX
pylIaIero JAeMcTBUA  yIJIMHEHHBIX paboT (pemieHue 3aaay, MUCH-
3apsi0B. MEHHBIX paboT U T.I.), Ipenry- Ilposepka  uHauBHAyab-|[1K-16
IIpoueccel (I)OpMHpOBaHI/IH TI0JI HAIIPSDKECHUU TIPpU 6 0,5 0’5 5 CMOTPCHHBIX pa60qu npo- HBIX 3aI[aHPII>i. TIICK-3.2
B3pBIBE YIJIHHEHHOTO 3apsjaa. [Iporecc paspyiie- IPaMMOil IMCIUILIHHBL. KonTponsHas paGora [ICK-3.4
HUS IIpU 0TOOMKE CKBaKHUHHBIMU 3apsaamMu. IIP Ne7. P ' )
¢/. Pacyer napamerpos BBP
npu B3pbIBAHUU Ha MNOJANOPHYIO
CTEHKY.
4.3. Bbl0Op KOHCTPYKUMM 3apsiia Ha
Kapbepax. .
Crutonmsie 3apsrst BB, PaccpesioToueHssie 3apsi- DCaMocv:TO;ITenbﬂocE u3ydenue|YCTHbIH ompoc (cobecemo-|I1K-16
abl BB. M3MeneHue naBieHus B3pbiBa BO BDEMEHH 6 0,25 5 y4eOHOU 1 HAyYHOH JIUTEPATY-|BAHHE). [ICK-3.2
TSl CIUIONIHOTO M PACcCPENOTOUEHHOTO 3apsaa BB. pBL. Kontponbnas padoTa. I1CK-3.4
Cnoco0bl paccpeaOTOUYCHUA CKBAXKUHHBIX 3apA10B
BB.
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4.4, TlapameTpbl BOJIHBI HaNpsizKeHU
(ceiicMOB3pBIBHBIX  KoJie0aHMii)) B BbllloNHeHHe  IPaKTHECKHX
MaJIbHE 30He B3PbIBA. pabot (pemieHue 3anay, MHUCh-
Ceiicmuueckoe aeiicTBHe B3pbiBa. CKOPOCTH IIPO- MEHHBIX paboT u T.IL), mpexy-|IIpoBepka . uHuBHAYans-( [IK-16
JOJIbHBIX, MOIEPEYHBIX W IOBEPXHOCTHBIX BOJIH. 6 1025 0,5 S CMOTPEHHBIX paboueid mpo-|HbIX 3a1aHUH. [ICK-3.2
IlIkana WHTEHCHMBHOCTH CeHCMHYECKHX Koneba- IPAMMOM IUCIUTLIMHBL. Kontponbnas pabdoTa. I[ICK-3.4
Huii. [IpeiennbHO IOMyCTUMBIE CKOPOCTH Koleha- TP NeS. Pacuer mapamerpos BBP
HUHI TpyHTa. YTpaBIEHUE CEHCMUYECKHM AEUCT- IIPH KOHTYPHOM B3pbIBAHHH.
BHEM B3bIBA.
4.5. JlelicTBMe YIapHBIX BO3IXYLIHBIX
BOJIH B3PbIBOB Ha OKpY:XKaIlue Co-
OpY:KeHHsI.
VYnapuas Bo3aymiHasi BoiHa. M30bITOUHOE JaBie-
HHUE Ha (POHTE YAPHOM BOJHBI JUISL TPOTHIIOBOTO
3apaja. Paspymaroniee JelCTBUE yJapHBIX BO3- .
JyImHBIX Boy, BesonacHbe paccTosmmA Mo Aeii- DCaMO(U:TOﬂTeJILHog u3yuenue|YcTHblii onpoc (cobeceno-|I1K-16
CTBHIO yaapHO# Bo3aymHoi somes mp ipeme| O | 0,20 5 y4eOHOI M Hay4yHOH JIUTEpaTy- BaHHE). I1CK-3.2
Ha 3eMHOM MOBEPXHOCTH IS 3JaHUH U COOpYKe- pBL. KonTponbnas pabora. IICK-3.4

Hui. OmpeneneHue paccTOsHUN, O€30IacHBIX I10
JIEHCTBUIO yIApHBIX BO3AYIIHBIX BOJH HA 3aCTEK-
JICHWe TPH B3pPBIBAHUM HAPYXHBIX 3apsioB |
CKBRXHHHBIX (IIITypOBBIX) 3apsSA0B PBIXJICHHS.
OrmpeneneHne 0€30MaCHOTO PACCTOSIHHS TI0 JEH-
CTBHUIO YapHOW BO3YIIHOM BOJIHBI HAa YEJIOBEKA.
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4.6. Cnioco0bl MHULIMUPOBAHMA 3apsi- BbinmonHenne  mpakTHYECKHX
J0B. paboT (pelieHue 3aaay, MUCH-
OO6mue cBeaeHUS O CIOCO0ax WHHUIIMAPOBAHHUS MEHHBIX Pa0oT | T.IL.), MPEIy-
3apsi0B. TEXHOIOTHSI OTHEBOIO MHHULMUPOBAHHUSL. CMOTpEHHBIX ~paboueit  Tpo- [TpoBepka  mHaUBUAYanb-|[1K-16
TexHomorusg MEKTPUUECKOTO MHUIIMUPOBAHUS 3a- o % -
pAIoB TeXHOHOFI/IE B3PBIBAHUA C ;IOMEIIILIO JIETO 6|02 05 38 TPaMMOH ICLUIUTHHBI. EHX SOAGHIH: 6 ggﬁ 2121
) A _|KOHTpOJIbHAA padoTa. -o.
HUpYIOLEro MHypa. TeXHOoJorus B3pBIBAHUS C 1P N99: Pacuer GesonacHerx pac P P
TOMOIIBIO HEBJICKTPUYCCKUX CUCTEM. CTOSIHHH TI0 TOpakaromuM (l)aKTO-
pPaM IpU BelecHUM B3PbIBHBIX pa-
oor.
Hroro no pazneny 2 1,5 28,8
Hroro mo kypey 8 6/2| 88,8 3aver
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

B mpouecce npenonasanus aucuuiinasl «Paspymenne ropasix nopoa npu OI'Py» npumens-
I0TCS TPAJULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUU.

Ilepenaua HEOOXOAMMBIX TEOPETHUYECKUX 3HAHUN U (OPMHPOBAHHE OCHOBHBIX IIPEJCTaBIe-
Hul 1o Kypcy «Pa3pyuienne ropasix nopos npu OI'P» npoucxoaur ¢ ucnonb30BaHUEM MYJIbTHUME-
JUIHOTO 000pyI0BaHMs (IPOEKTOP, MHTEPAKTUBHAS JOCKA).

Jlexuu mMpoXOAsIT KaK B TPATUIIMOHHON Qopme, Tak U B GopMe JeKIUNH-KOHCYIbTAIHMA, TIe
TEOPETUYECKUM MaTepuall 3apaHee BBIIACTCA CTYACHTAM Ul CaMOCTOSITEJIBHOIO M3Y4YECHHs, I
IOJTOTOBKH BOIIPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKLHUs MPOXOJUT IO THUILY BOIPOCHI-OTBETHI-
JUCKYCCHS.

IIpu npoBeneHNN MPAKTUYECKUX 3AHATUI UCIIONB3YIOTCS TPAJAULMOHHBIA CEMUHAP, CEMUHAp-
o0CyX/1eHue T0KJIaZI0B, CEMUHAP-AUCKYCCHS.

B xauecTBe OLICHOYHBIX CPEACTB HA MPOTSIKEHUU CEMECTPA UCIIOJIB3YIOTCS: KOHTPOJIbHBIE pa-
OOTBI CTY/IEHTOB, BBICTYIUIEHUE Ha CEMUHApe, TBOPUYECKHE 3aJaHus (HamucaHue pedepaToB IO 3a-
paHee 0003HAYCHHBIM TEMaM).

6 YueOHO-MeTOqUYEeCKOE 0OOecTieyeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

CamocrosTenbHas paboTa CTYJEHTOB B XOJI€ ayJUTOPHBIX 3aHATHH OCYILECTBIISETCS I0J]
KOHTPOJIEM IIPENOaBaTENs B BUIE IKCIPECC-0IPOCca, 00CYKICHHUS JOKIATI0B U JUCKYCCHI.

BHeaynuTopHas camocTosTeNnbHas paboTa CTyICHTOB OCYIIECTBISETCS B BUIE YTEHUS C IPO-
paboTKOW MaTepHaia 1 BBIOJHEHHS pedepaTa ¢ KOHCYIbTAUAMH Y TPEnoJaBaTeds.

Ha npakmuueckux 3anamuax CTYJEHTbl PEIIAIOT 33Ja4d IPEIJIOKEHHBIE MPENOJAaBaTeIeM U
IIPEJCTaBIISIIOT PE3YJIbTAaThl pACYETOB Ha IIPOBEPKY.

Ilpakmuueckasa paooma Nel. Pacuer napamerpoB BBP no meroauke B.B. P:xxeBckoro.
3anaHue olleHUBaeTcs B 5 6ayu1oB. MUHMMasbHAs OLIEHKa HeoOXoaumast Ui caadu — 3 6asia.
ILnan:

N3yueHne METOAMKH pacueTa napameTpoB 0ypoB3pbIBHBIX paboT B.B. PxkeBckoro.

Ilepeyennb pexoMeHyeMoOl JINTepaTypbl:

PxeBckuii, B.B. OTkpbIThIe ropHBIE padoThl. YacTs 1. [Ipon3BoacTBeHHbIe nporiecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e uzn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3agaua. OnpenenuTs napaMeTpbl 0ypoB3phIBHBIX paboT o Meroauke B.B. PxeBckoro no cre-
JYIOIMM BapHaHTaM:

1-5 papuaHTBI

s HauMEHOEAHME En. |[ObozHa- BapuaHTel
n.nm. M3M. | MEHHe 1 2 3 4 5
i Mpepen NPOMHOCTH TOPHOA  NOpogel Ha MM O =0 B0 0 an an
CATHE
2 Mpenen NpOMHOCTH TOPHOA  Nopogel Ha MMa . 10 12 14 16 18
CAEMM
3 Mpesen NpoYHOCTH ropHod  nNopogel Ha MMa Goaon 5 B 7 3 g
PACTAMEHHE
4 [OFeBmHEA Macca TOpHOR Nopofsl K ¥ 2000 2100 2200 2300 2400
CpefHee PacCTOAHHE MEMAY TRELLMHAMM
5 |(cpeaHui pazmep ECTECTEEHHOA| M D, 0.35 0.40 0.45 0.50 0.55
OTAENEHOCTH) B MACCHER
& |Beicota yoTyna ] Hyer g 3 3 8 3
7 |¥ron oTkoca yoTyna rpag a 70 70 70 70 70
8 |Tpebyembld cpenHul pasMen kyoka M dep 0.25 025 025 0.25 025
9 |Tun npumenaemoro BB MraanuT rpi?:ﬂm rpi%}_fgm :Eﬁ?ig; HerTa;’llghg%
10 |MnotHocTe 2apagna BB ki D 800 Q00 800 100 900
11 | OMamMeTp CkEaKMHE M i 0.250 0250 0.250 0.250 0.250
12 |Ouametp zapana BB [ ta 0.250 0,260 0.260 0.250 0.250
13 |¥ron HaknoHa CKESHMHE rpag h 90 a0 =l 90 a0
14 |Hucno ceobodHbl NOBEPXHOCTER [ 2 2 2 2
15 |KonwyecTeo pAAOE CKEEHMH M 4 4 4 4




6-10 BapuaHTBI

Mo HaUMEHBaHME En. |OhosHa- BapuaHTh
m.n. MM, HEHWE = 7 =] = 10
1 Mpefen NPoYHOCTM FOPHOR  NOpoob Ha MM O 100 110 120 130 140
CHATHE
5 Mpenen NpovHOCTM FOPHOA  NOpoge Ha MM T 0 e o % 55
COEMM
3 Mpegen NpoMHOCTH  FOPHOA  NOpogE Ha MM Saen 10 11 12 13 14
PACTAXEHHE
4 |0OBtemHan Macca ropHoi Nopogbl KTM® t 2500 2600 2700 2800 2900
CpefHeEs PACCTOAHWE MEXIY TPELLHHAMM
5  |{cpeaHuin pazmep ECTECTERHHOA[ M O, 0.60 0.65 .70 0.75 0.80
OTLENEHOCTH] E MACCHER
6 |Bricota yoTyna M Hyer 10 10 10 10 10
7 |¥ron oTkoca yeTyna rpag a 70 70 70 70 70
8 |Tpebyemuid cpenHuil pazMep kKycka M dap 0.3 0.3 0.3 0.3 0.3
Cpanynut | Cpadynut | Cpadyno- | Mpammo-
9 |Tvn npumenaemoro BB MroaHuT pAC};l pACh—fB TE_I'I (zﬁaj HHpT 25/91
10 [MnaoTtHocTe zapaga BB ki’ ] 9S00 S00 S00 100 Qa0
11 |OuameTp ckBa¥MHEI M oy 0.260 0.260 0.260 0.260 0.260
12 |Ouametp zapaga BB M Ay 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHs CREAMMHHEI rpag 1] a0 a0 S0 an a0
14 |Mvcno ceoBogHex NOBEpXHOCTEA e n 2 2 2 2 2
15 |KonM4ecTEO pAROE CKESMMWH Mp 4 4 4 4 4
11-15 BapuaHThI
Mo HauMEHOBAHME En. |ObozHa- BapuaHThl
m.n. MM, HEHWE 11 12 13 14 15
1 Mpenen NpovHOCTM FOPHOA  NOpoge Ha MM - 150 160 170 180 190
CHETHE X
5 Mpegen NpoMHOCTH  FOPHOA  NOpogE Ha MM G 10 T 2 % n
COEMM
3 Mpegen NpoMHOCTH FOPHOA  NOpogB Ha MM G 15 15 17 18 19
PACTAMEHHE
4 |0OBtemHan Macca ropHol Nopogkl KIFM® ¥ 3000 3100 3200 3300 3400
CpeAHeE PACCTOAHWE MEXIY TPELLHHAMM
5 |{cpemHuWi pazmep BCTECTERHHOH| M D, 0.85 0.9a 0.95 1.00 1.05
OTRENEHOCTH] E MACCHER
6 |Bricota yoTyna M Hyer 12 12 12 12 12
7 |¥Yron oTkoca yetyna rpag a 75 75 75 75 75
8 |Tpebyembld cpegHWRA pasMep kycka M dap 0.35 035 0.35 035 0.35
CpanynuT | Cpadynut | Cpadyno- | Mpammo-
9 [Tvn npumenaemoro BB MroaHuT pAC}iil pACh—fB TIFZIJ_H (zﬁaj HHF'T 25/91
10 |MnoTHocTe 2apaga BB KT O 200 Q00 900 100 800
11 |OuameTp ckeaskmMHE M oy 0.200 0.200 0.200 0.200 0.200
12 [Ouamertp zapana BB M ey 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CKEAMMWHBI rpag 1] a0 a0 S0 an a0
14 |Mvcno ceofogHEX NOBEPXHOCTEA e n 2 2 2 2 2
15 |KonM4ecTEO pAROE CKESMMWH Mp B [ B B B
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16-20 BapuaHTBI

Mo HaUMEHBaHME En. |OhosHa- BapuaHTh
m.n. MM, HEHWE 16 17 18 19 20
1 Mpefen NPoYHOCTM FOPHOR  NOpoob Ha MM - 500 210 0 730 540
CHETHE oF
5 Mpenen NpovHOCTM FOPHOA  NOpoge Ha MM = A0 42 44 45 45
COEMM
3 Mpegen NpoMHOCTH  FOPHOA  NOpogE Ha MM Foaen o0 31 72 e a4
PACTAXEHHE
4 |Obremuan macca ropHol nopogel Krina® ¥ 3500 3600 3700 3800 3300
CpefHeEs PACCTOAHWE MEXIY TPELLHHAMM
5 |{cpeaHui pazmep BCTECTEEHHOA| M D, 1.10 1.15 1.20 125 1.30
OTLENEHOCTH] E MACCHER
£ |Beicota yoTyna M Hyer 14 14 14 14 14
7 |¥ron oTkoca yeTyna rpag a 75 75 75 75 75
8 |Tpebyemuld cpenHui pazMep kKycka M dap 0.4 0.4 0.4 0.4 0.4
Cpanynut | Cpanynut | Cpadyno- | Cpammo-
9 |Tvn npumenaemoro BB MroaHuT pAChjtl pACh-fB TIE'_I'I I:EEB:I HHpT 25/91
10 [MnotHocTe zapaga BB ki’ ] 900 S00 900 100 Qa0
11 |duameTp ckea¥MHEI M Hoge 0.200 0.200 0.200 0.20a0 0.200
12 |Ouametp zapaga BB M ey 0.200 0.200 0.200 0.200 0.200
13 |¥ron HakNoHaS CKER¥HHE rpag h S0 S0 S0 a0 =10
14 |Mvcno ceoBogHex NoEEpXHOCTEA Mg n 2 2 2 2 2
15 |KonM4ecTeo pAGOE CKEAMMWH Mp B [ B B B

Ilpakmuueckan paboma Ne2. I'padudeckasi J0OKyMeHTalUsi OypOB3PHIBHBIX PadoT.

3ananue oneHUBaeTcs B 5 6autoB. MUHMMaIbHAS OLIEHKA HEOOXoauMast Ui caadn — 3 Oasia.
Inan:

CxeMbl pacnonoX)eHusl CKBaXKHMHHBIX 3aps/10B Ha ycryne. CxeMbl KOpOTKO3aMeAJIEHHOTO B3pbIBa-
Huda. CxeMmbl MOHTaXa B3pbIBHOM cetn. KoHcTpykunu 3apsinos BB.

ITepeyenb pexoMeHyeMoOi JIMTepaTypbl:

P>xeBckuii, B.B. OTkpbIThIie ropHBIe padoThl. YacTs 1. [Ipon3BoacTBeHHbIe nporeccs [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e usn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.

3apanme. B rpapuueckom pemakrope (Kommac, AutoCad) mo pesynbTaraMm pacdera mapameTpoB
BBP no metonuke B.B. PxeBckoro (cM. 3aaHne k npakTuueckoit padote Nel) BEIuepTUTS:

1) Cxemy pacnonoxeHus: CKBaXXKHMHHBIX 3aps10B HAa yCTyIe

2) JlnaroHajqpHYIO CX€MY B3pPbIBaHUS U CXeMY MOHTaka B3PbIBHOM CETH C MPUMEHEHHEM BOJHOBO-
noB UCKPA-CTAPT-600, UCKPA-II-42, NCKPA-C-500.

[ToaroroButk nuct hopmata Al K mevaru.

Ilpakmuueckas paboma Ne3. Pacuetr napamerpoB BBP no meroauke Coro3B3pbiBIpoMa.
3agadue oreHUBaeTcs B 5 0amtoB. MuHMMaIbHAsA OIleHKa HeoOXoauMas I caadyy — 3 Oasia.
ILnan:

W3ydeHue meToiuku pacuera nmapameTpoB 0ypoB3pbIBHEIX padbor COKO3B3PLIBIIPOMA.
IlepeueHb pekoOMeHAYeMO JTUTEPATYPHI:

Kopuunkos C.B. Pacuer napameTrpoB OypoB3pBIBHBIX pabOT IpU CKBaKUHHON OTOOIKE Ha Kapbe-
pax [Tekcr]: yue6HOe mocodue / C.B. Kopuunkos, FO.B. Crenun, A.Jl. Crapukos. — Exarepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3agaua. OnpenenuTs napaMeTpbl 0ypoB3pbeIBHBIX padoT o meroauke COIO3B3PhIBIIPOMA no
CJIEAYIOLIMM BapHaHTaM:
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1-5 BapuanTsI

= HanMEHOBaHHE En. [ObBozHa BapuaHTel
n.n. M3M. | YeHMe 1 2 3 4 &
1 |[NoTHOCTE B2pEIBAEMEN NOPOSA, it o v 3200 3180 3100 3050 3000
2 |Ko3ddUUMEHT KPENOCTH BIPEIEAEMEIX NOROL f 20 19 15 17 16
3 |Beicota yotyna M Hyer 15 14 13 12 11
4 |¥ron otkoca paboyero yoTyna rpag o a0 75 70 a0 75
g |TpHHATEIA SHEMETP CKEAMHMHEI M dege 160 220 250 320 160
B MepeeogHoi koadubuument npurAToro BB K, 0.0 0.0 0.0 0.0 090
N0 OTHOLWEHHH K 3TEN0HHOMY
7 |[NoTHOCTE ZapAMaHHA ricm? iy 1200 1200 1200 1200 1200
g |Konu4yecTeo pALOE CKEBAMXWH Fig 10 8 & 4 10
g FoapfMUMEHT OTHOCMTENEHOTD CONM#EHWA - 0g 0g 0g 0g 0&
CKESHMH
6-10 BapuaHTBI
o HauMEHOBaHHE En. |ObosHa BapuaHTl
n.n. MEM. | YeHue ] 7 g | 1a
1 [MnoTHOCTE EBZpEIBAEMEN: NOPOS ki’ ¥ 2950 2900 2860 2800 2750
2 |Ko3dduUMEHT KPENOCTH BIPEIEAEMEIY NOROS f 15 14 13 12 11
3 |Beicota yotyna M Hyer 10 9 8 15 14
4 |¥ron otkoca pabodero yoTyna rpag, = 70 a0 75 70 80
£ |TpHHATEIA SMaMETP CKEAKHHE ] Aoy 220 250 320 160 220
B MepeeogHol koadduureHT npuHAToro BB K., 100 100 100 100 100
N0 OTHOLWEHMH K 3TAN0HHOMY
7 |MnoTHoCTE 2apAxEHKA ricm? il 1100 1100 1100 1100 1100
8 |Honu4yecTeo pALOE CKEAMWH Fig g B 4 10 3
g KoapdMUMEHT OTHOCMTENEHOTD CONMMEHWA m 09 09 09 09 09
CKESHMH
11-15 BapuaHThI
o HauMEHOBaHHE En. |ObosHa BapuaHTl
n.n. MEM. | YeHue 11 12 13 14 15
1 [MnoTHOCTE EBZpEIBAEMEN: NOPOS ki’ ¥ 27ao 2650 2600 2550 2500
2 |Ko3dduUMEHT KPENOCTH BIPEIEAEMEIY NOROS f 10 g 5] 7 B
3 |Buicota yctyna M Hyer 13 12 11 10 g
4 |¥ron otkoca pabodero yoTyna rpag, = 75 70 a0 75 70
£ |TpHHATEIA SMaMETP CKEAKHHE M Aoy 250 320 160 220 250
B MepeeogHol koadduureHT npuHAToro BB K., 110 110 110 110 140
N0 OTHOLWEHMH K 3TAN0HHOMY
7 |MnoTHoCTE 2apAxEHKA ricm? il 1000 1000 1000 1000 1000
8 |Honu4yecTeo pALOE CKEAMWH Fig B 4 10 8 B
g KoapdMUMEHT OTHOCMTENEHOTD CONMMEHWA m 10 10 10 10 10

CEESXHH
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16-20 BapuaHTBI

o HauMEHOBaHHE En. | OBozHa- BapuaHTl
n.n. MEM. | YeHue 16 17 8 19 20
1 [MnoTHoCTE E3pEIEAEMEN: NOpOS kT W 2450 2400 2350 2300 2260
2 |Ko3dduUMEHT KPENOCTH BIPEIEAEMEIY NOROS f 5 5] 7 B &
3 |Beicata yetyna i Hyer g 15 14 13 12
4 |¥ron otkoca pabodero yoTyna rpag, o a0 75 70 a0 75
£ |TpHHATEIA SMaMETP CKEAKHHE ] Aoy 320 160 220 250 320
B MepeeogHol koadduyreHT npuHatoro BB K., 120 120 120 120 120
N0 OTHOLWEHMH K 3TAN0HHOMY
7 [MnoTHocTE 3apA#anua ricm? il 800 800 800 800 300
8 |KonwyecTeo pALOE CKEKHH Np 4 10 g 5 4
g KoapdMUMEHT OTHOCMTENEHOTD CONMMEHWA m 11 11 11 11 11
CKESHMH

Ilpakmuueckaa paooma Ne4. KOHCTPYKIMHU CKBAa)KMHHBIX 3apPSA/J10B B3PbIBYATHIX BelleCTB.
3anaHue oueHuBaercs B 5 6ayioB. MuHUManbHas OlleHKa HeoOXoaumast Juist ciauu — 3 Oasuia.
Ilinan:
W3ydyeHrne KOHCTPYKLUMH 3aps/I0B B3PbIBUATHIX BELIECTB IMPHUMEHSEMbIX Ha OTKPBITHIX OPHBIX pa-
6orax. CIIomHoM, paccpe0TOUECHHBIN CKBa)KUHHBIE 3aps bl B3PbIBUATHIX BEIIECTB.
Ilepeyennb pexoMeH1yeMoOi JINTepaTypbl:
Pxesckuii, B.B. OtkpbiThie ropusie pabotsl. Yacte 1. IlpousBojacTBeHHbie mporecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e uzn. nmepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3amaua 4.1. B rpaduyeckom penakrope (Kommac, AutoCad) mo pe3yinbTaram pacuera napameTpoB
BBP no meroauke Coro3B3pbiBIpoMa (CM. 3a/laHue K IpakTHuecKkoi padore Ne3) BbIYEPTUTH KOH-
CTPYKLHIO 3apsja BB ¢ BepXHUM U HYKHUM PACIIOIOKEHUEM ITPOMEXYTOUYHOTO I€TOHATOPA.
3agaua 4.2. YMeHbIIuB cIutomHoi 3apsa BB B 3amade 4.1 Ha 25% BeraepTuTh B rpadudeckom pe-
JIAaKTOpE paccpenOoTOYEHHBIN 3apsa BB.
Macca BepxHeii gactu 3apsana [Qs, Kr] paccuuTeiBaeTcs 1o Gopmyiie

QB = KB'Q!
rae Q — obmas macca 3apsga BB B ckBaxkune, kr; Ky — k03 dument mis onpeneneHus Macchl
BepxHel yactu 3apsina. [Ipuaumaercs K, = (0,25+0,35).
Macca HrxkHeit yacTtu 3apsna [Qy, Kr] paccuutbiBaeTcs mo ¢popmyie

QH = KHQ1
rae Ky — koadduruenT s onpeneneHus Macchl HIKHEH yactu 3apsana. [Ipuaumaercsa Ky = 1-K,.
daxruyeckast JuHA BepXHEH [Liap s, M| 1 HIKHEH [Laap w M] 9acTeil 3apsa B CKBaXKHHE OIpE/eIIs-
€TCsl 110 3aBUCUMOCTSIM

L _QB- L _QH

3ap.B P ' 3ap.H P J

Trac P — BMecTHMOCTD CKBa’>XHHBEI, KI/M.

Ilpakmuueckas paboma Ne5. Pacuetr napamerpoB BBP no meronuke I'unpopyasi.

3aganue oreHUBaeTcs B 5 0amtoB. MuHUMaIbHAsA OIleHKa HeoOXoauMas I caady — 3 Oasia.
ILnan:

W3ydeHue meToIuku pacuera napameTpoB 0ypoB3pbiBHEIX paboT 'MITPOPY JIbI.

IlepeueHb pekoOMeHAyeMO JTUTEPATYPHI:

Kopuunkos C.B. Pacyer napamerpoB OypoB3pBIBHBIX paObOT IpU CKBaKUHHOW OTOOIKE Ha Kapbe-
pax [Tekcr]: yueObnoe mocooue / C.B. Kopaunkos, FO.B. Crenun, A.Jl. Crapukos. — ExaTepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3agaya. OnpenenuTs napaMeTpbl 0ypoB3pbIBHBIX padoT o meroauke [ MITPOPY JIbI no cnenyto-
MM BapUaHTaM:
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1-5 BapuanTsI

e HanmeHoeaHue Bapuantel

n.nm. 1 2 3 4 5

1 |KaTeropua nopog no TPELMHOESTOCTH I 1l ' I b
2 |Knacc eapelBaeMocTd Nopog I 1l ' I b
3 |KoadiduMeHT kpenocT Nopog 8 10 12 15 18
4 |[MnoTHOCTE E3pEIEAEMEIX NOPOSA, KN 2600 2600 2600 2600 2600
g |BeicoTa yoTyna, m 10 10 10 10 10
6 |¥ron otkoca pafodero yoTyna, rpag 70 70 70 70 70
7 |lWvprHa npuamel ofpywedua, M 2 2 2 2 2
0 |Tpebyeman LUMpKMHE pazeana, M 40 40 40 40 40
9 |[MTpMHATEIA DHAMETR CKEA¥MHE!, MM 280 250 250 250 260
10 [¥ron HaknNoHa CKEEMMHE, MPag a0 a0 a0 a0 a0
11 [NepeeogHol kosthduuredt npuHatora BB 1 1 1 1 1
12 |MnoTHoETE 3apaAwanua, kv’ 1200 1200 1200 1200 1200
13 |FKOHOWUMOHHEIR pazmep Kycka, M 0g na na na 04

6-10 BapuaHTBI

he HaumeHoEaHWe BapnanTe

n.nm. B 7 5] El 10
1 |KaTeropuwa nopog no TPeLLMHOESTOCTH I 1l %' I N
2 |Knacc eapelBaeMocTd Nopog I 1l ' I b
3 |KoadiduMeHT kpenocT Nopog 8 10 12 15 18
4 |[MnoTHOCTE E3pEIEAEMEIX NOPOSA, KN 2800 2800 2800 2800 2800
g |BeicoTa yoTyna, m 12 12 12 12 12
6 |¥ron otkoca pafodero yoTyna, rpag 75 75 75 75 75
7 |lWvprHa npuamel ofpywedua, M 2 2 2 2 2
g |Tpebyeman LUMpKMHE pazeana, M a0 a0 a0 a0 a0
9 |[TpMHATEIA DHAMETR CKEAXMHEL, MM 270 270 270 270 270
10 [¥ron HaknoHa CKEAMMHEL, Mpajg g0 g0 g0 a0 a0
11 [NepeeogHol kosbduuredt npuHatora BB 1,2 1,2 1,2 1,2 1.2
12 |MnoTHoETE 3apaAwanua, kv’ 1100 1100 1100 1100 1100
13 |FKOHOWUMOHHEIR pazmep Kycka, M 10 1.0 1.0 1.0 1.0

11-15 BapuaHThI

he HaumeHoeaHue Bapiane

n.nm. 11 12 13 14 15
1 |Kateropwa nopog no TRELWMHOBATOCTH I Il %' [ i
2 |Knacc ezpripaemocTv nopog I Il %' [ i
3 |Ko3ag§WUMEeHT kpenocTH Nopog & 10 12 15 18
4 |[MnoTHOCTE E3pEIBAEMEN NOROL, KM 2900 2900 2900 2300 2900
5 |BricoTa yoTyna, w 14 14 14 14 14
E  |¥ron otkoca pabodera yoTyna, rpag 75 75 75 75 75
7 |WupkHa npeamel oBpylwiedsa, m 2 2 2 2 2
8 |Tpebyeman WupuHa paseana, M B0 B0 B0 B0 B0
9 |[pHHATEIA SHAMETE CEESHXMHEL, MM 320 220 220 220 320
10 |¥ron HakNOHa CKEEMMHE, Tpag S0 S0 S0 a0 a0
11 |MNepeeogHof koadduuneHT nprHATora BB 1.1 1 1 1 1
12 |MnoTHoCTe 2apawanua, kM’ 1140 1150 1150 1150 1150
13 |FOHAMUMOHHEIR pazmep KYCKa, M 1.2 1.2 1.2 1.2 12
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16-20 BapuaHTBI

he HaumeHoBaHKWe BapnanTe

n.nm. 16 17 158 19 20
1 |KaTeropua nopog no TRELLMHOESTOCTH I Il % % N
2 |Knacc BapelBaEMOCTH NOpog I Il % % N
3 |KoadiduuMeHT kpenocTi nopog, 8 10 12 15 158
4 |[MnoTHOCTE E3pEIEAEMEIX NOPOS, ki 3100 3100 3100 3100 3100
g |BeicoTa yoTyna, M A A A A g
6 |¥ron otkoca pafodero yoTyna, rpag 70 70 70 70 70
7 |lvpHa npuamel obpywedua, M 2 2 2 2 2
g |Tpebyeman LUMpKMHE pazeana, M 70 70 70 70 70
9 |[MTpMHATEIA DHAMETR CKEAXMHE!, MM 220 220 220 220 220
10 [¥ron HakNOHA CKEEHMHEL, TPang a0 a0 a0 a0 a0
11 [NepeeogHol koadduuredt npuHatoro BB 1 1 1 1 1
12 |MnoTHoETE 3apAwanua, kv 500 500 500 500 200
13 |FKOHOWUMOHHEIR pazmep Kycka, M o7 o7 o7 o7 o7

Ilpakmuueckasn paboma Ne6. Pacuetr napamerpoB BBP npu B3phiBaHuu Ha pbIXjeHne (BCTPsi-
XHBaHHE) TOPHOIl MacCChI.

3amanue oneHuBaeTcs B 5 0amioB. MuHUMalnbHas OlleHKa Heo0XoauMas JUIsl ciadu — 3 Gaia.
Ilinan:

V3y4eHrne METOIMKH pacueTa mapaMeTpoB OYPOB3PEIBHBIX Pa0OT MPHU B3PHIBAHUU HA PHIXJICHHE
(BCTpsIXMBAHUE) TOPHOI MACCHI.

IlepevyeHb peKOMeHIyeMOi JIUTEPATYPbI:

Kopuaunkos C.B. Pacyer mapameTpoB OypoB3phIBHBIX paObOT IpU CKBXKUHHOM OTOOIKE Ha Kapbe-
pax [Tekcrt]: yueonoe nmocooue / C.B. Kopuunkos, F0.B. Crenun, A./l. Ctapukos. — ExaTepun-
oypr: Uzn-Bo YITA, 1997. - 112 c.

3agauva. Onpenenuts napameTpsl OypoB3pBIBHBIX PaOOT MPHU B3pHIBAHUU HA PHIXJICHUE (BCTPSAXH-
BaHHE) TOPHOM MACCHI MO CIEAYIONIUM BapHaHTaAM:

1-5 papuaHTBI

he HaumeHoBaHKWe Bapuane

n.nm. 1 2 3 4 5

1 |Tvn E3prIBaEMEX NOPOA Yronk Yronk Yronk Yronk ¥ronk
2 |[MnoTHOCTE B3pEIEEMEIY NOPOL, ki 1200 1200 1200 1200 1200
3 |KoadifMuMeHT kpenocT nopog, 2 2 2 2 2

4 |TNpUHATEIA JHAMETH CREAHMHEL, MM 160 180 200 220 240
S |¥Ton HaKNOHA CKESMMHE, Tpag, a0 a0 a0 a0 a0

[paHyauT [padyno- | Tpammo- |TpadynuT

E |Tun npumenaemoro BB Ard HMroaHuT ron (ofie) | 7921 | AC-E
7 |MnoTHoETE sapasanua, kv 500 500 1000 500 300
8 |KonW4ecTED pAfOE CKBEMMH 4 4 4 4 4

9 |BelcoTa yoTyna, M 14 14 14 14 14
10 [Tpehyemeld cpegHHA AMAMETD KYCKE, M 03 03 03 03 03
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6-10 BapuaHTBI

e HawmeHoeaHue Bapuanty|
n.nm. 5 7 g 9 10
1 |Tun E3pEIBAEMEX NOpOA ¥ronk ¥ronk ¥ronk ¥ronk ¥ronk
2 |MnoTHOCTE E3pEIBAEMEN NOpOg, KT/ 1300 1200 1200 1300 1300
3 |Koad§uuMeHT kpenocTy Nopog, 3 3 3 3 3
4 |[TpMHATEIA DWAMETR CKEAXMHEL, MM 160 180 200 220 240
£ |YTON HAKNOHA CKEAMMHEL, rpag, a0 90 90 a0 a0
[paHyauT [paHyno- | Tpammo- |Tpadynut
B |Tun npumMerAemora BB p,&\c}jd MroaHuT TEﬂ [gﬁaj HHpT 25/71 pAC}iB
7 |MnoTHocTe sapAsanua, kv 500 500 1000 500 200
8 |KonMYecTED pAROE CKESMMH 5 5 5 5 5
9 |Bricorta yotyna, M 16 16 16 16 16
10 |TpebyeMEIR CpeOHHMA QUAMETD KYCka, M 0,25 0,25 0,25 0,25 0,25
11-15 BapuaHThbI
he HaumeHoBaHKWe Bapnane
n.nm. 11 12 13 14 15
1 |Tvn EsprIBaEMEX NOPOSA Yronk Yronk Yronk Yronk ¥ronk
2 |MnoTHOoCTE E3pHIEAEMEIX NOPOL, K 1400 1400 1400 1400 1400
3 |KoadidMUMEHT KpENoCTH Nopog, 4 4 4 4 4
4 |pUHATEIA JHAMETH CREAXMHEL, MM 160 180 200 220 240
£ |YTON HAaKNOHA CKESMWHEI, rpag, a0 a0 a0 a0 a0
[paHy T [Mpanyno- | Tpammo- | TpadyndT
E  |Tun npumenaemora BB pAC}ffl Mro aHuT TE.I'I I:EEEF:I HHPT 29/91 pAC}iB
7 |MnoTHoETE 3apAsanua, kv 500 500 1000 500 300
0 |KonW4ecTED pAfOE CKEEMMH 3] 3] 3] 3] 5]
9 |Bricota yoTyna, M 18 18 18 18 18
10 [Tpehyemuld cpegHHA SHAMETD KYCKE, M nz2 nz2 nz2 nz2 02
16-20 BapuaHTBI
e HanmeHoeaHHe Bapuante
n.nm. 16 17 18 19 20
1 |Tvn EsprIBaEMEX NOPOSA Yronk Yronk Yronk Yronk ¥ronk
2 |MnoTHOoCTE E3pHIEAEMEIX NOPOL, K 1600 1600 1600 1800 1500
3 |KoadidMUMEHT KpENoCTH Nopog, 5 5 5 5 5
4 |pUHATEIA JHAMETH CREAXMHEL, MM 160 180 200 220 240
£ |YTON HAaKNOHA CKESMWHEI, rpag, a0 a0 a0 a0 a0
[paHynuT [paHyno- | Tpammo- |TpaHynuT
E  |Tun npumeHaemora BB FIAC}:J, MroaHuT TEJ'I (gﬁaj HHF'T 2531 pAC}iB
7 |MnotHocTe sapAsanva, kv 500 500 1000 s00 200
0 |Konw4ecTeo pAGOE CKEEMMH 7 7 7 7 7
9 |Bricota yoTyna, M 20 20 20 20 20
10 [Tpehyemeld cpegHHA AMAMETD KYCKE, M 0,15 0,15 0,15 0,15 0,15

Ilpakmuueckas paboma Ne7. Pacuer napamerpoB BBP npu B3pbIBaHUM HA NMOANOPHYIO CTEH-

KY.

3a1[aHHe OLICHUBAETC B 5 OamtoB. MuHUMAaIIbHAS OILICHKa HeO6XOI[I/IMa$I I cJadu — 3 Oamna.

IInan:

W3yueHre METOIMKH pacueTa napaMeTpoB OypOB3pPHIBHBIX PadOT MpU B3pHIBAHUH HA TOAIOPHYIO

CTECHKY.
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IlepeyeHb pekoMeHyeMOIl TUTEPATYPhI:

Kopuuikos C.B. Pacuer mapameTpoB OypOB3pBIBHBIX pabOT IPH CKBAKUHHON 0TOOMKE Ha Kapbe-
pax [Tekcr]: yuebnoe nmocooue / C.B. Kopaunkos, F0.B. Crenun, A.Jl. Crapukos. — ExaTepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3agaua. OnpenenuTh napameTpsl OypOB3pBIBHEIX PabOT MPHU B3pHIBAHUH HA TOIITOPHYIO CTEHKY TIO
CJIEIYIOIIUM BapuaHTaM:

Bapuanr MeTtoauka pacueTa npu B3pbIBAHUM Ha CBOOOJHBIN OTKOC YCTyIa
1-5
6-10 Mertoarka Coro3B3pbIBIpOMa
11-15
1620 Meroauka ['unpopybl
21-25
26-30 Metoanka B.B. P:xeBckoro

Ilpakmuueckas paboma Ne8. Pacuetr napamerpoB BBP npu KOHTYpHOM B3pbIBAHUH.

3anaHue oleHuBaeTcs B 5 6au10B. MUHMMasbHas OlleHKa HeoOXoauMas Juls cauu — 3 6asia.
ILnan:

PacueT mapamMeTpoB KOHTYpHOTO B3pbIBaHUS (IMaMETP CKBa)KUH, INTyOMHA CKBaYKUH, KOHCTPYKLIUS
3apsaa, Macca 3apsiia BB Ha 1 M 1IMHBI CKBayKMHBI U PACCTOSIHUE MEXKAY CKBaKMHAMU) 110 HOpMa-
TUBHOMY ciipaBo4HUKY, MeToguke M.I1. Mansposa, FO.11. [TapmakoBa u ap.

Ilepeyennb pexoMeH1yeMoO JINTepaTypbl:

1. bporank, U. KontypHoe B3pbiBaHH€e B TOpHOM Jieiie u crpoutenbcTse [Teker] / Y. Bporanek, n.
Bona. I1ep. ¢ wemr. Ilox pen. nmpod., a1-pa texH. mHayk b.H. Kyry3oBa. — M.: Henpa, 1983. — 144 c.
2. HopMaTuBHBIii CipaBOYHHUK 110 OYpoB3pbIBHBIM pabotam [Tekcr]: Hayunoe uznanue / O.A. AB-
nees, B.JI. bapon, H.B. I'ypos, B.X. KanTop. — 5-¢ u3n., nepepab. u non. — M.: Heapa, 1986. C. 98-
101.

3. Manspos, N.I1., OcobeHHOCTH BesieHus1 OYpOB3PHIBHBIX Pa0OT MPH MOCTAHOBKE YCTYIIOB Kaphbe-
poB B npeaensHoe nonoxenue [Tekcr] / U.I1. Manspos, FO.I1. [Tapmakos. — CBepanosck: YIIU,
1983. - 88 c.

4. Bapon, J.W. KoHTypHOE B3pBIBaHHE MPHU MTPOXOJKE TOPHBIX BbIpaboTok [Tekcer] / JI.U. bapow,
A.B.Kmounukos. — M.: Hayka, 1967. — 204 c.

5. Kyry3os, b.H. MeTozb! BeieHus B3pbIBHBIX paboT. — U.2. B3priBHBIE paOOTHI B TOPHOM JieNe U
npoMbinuieHHOCTH [ Teker]: yueO. ans By30B / B.H. Kyry3os — M.: U3natenbctBo «I'OpHast KHUTay,
«Mup ropHoit kHurn», M3garensctBo MOCKOBCKOT0O rocyjapCTBEHHOTO TOPHOTO YHUBEPCUTETA,
2008. C. 153-157.

6. Kyry3os, b.H. Pa3pymieane ropHbIX OO B3pEIBOM (B3pBIBHBIE TEXHOJIIOTHH B IIPOMBIIIUICHHO-
ctH) [Tekct]: yuel. nis By3oB / B.H. Kyty30B. — 3-¢ u3z., nepepab. u gomn. — M.: Henpa, 1994. C.
59-61, 174-177.

7. IlpoexktupoBanue B3pbIBHBIX padoT [Tekct]: Hayunoe uznanue / b.H. Kyrysos, FO.K. Banyxun,
C.A. JlaBbiioB 1 ap. — M.: Henpa, 1974. C. 62-67.

8. Marseituyk, B.B B3psiBHbie paboTh! [Tekcet]: yueb. nocodue / B.B Matseituyk, B.I1.UypcanoB —
M.: Akagemuueckuii [Tpocnekt, 2002. C. 164-170.

9. bapon, B.JI. Texnuka u TexHomorus B3peIBHbIX padoT B CIIA [Tekct]: Hayunoe uznanue / B.JIL.
bapon, B.X. KaanTop — M.: Henpa, 1989. C. 339-343.

10. IpoexTupoBanue B3pbIBHBIX padoT [Tekcr]: HayuHoe u3ganue / 3.b. bamkyes, A.M. beiice6a-
eB, B.®. Borarckwuii u 1p. — 2-¢ u3a. nepepad u gomn. — M.: Henpa, 1983. C. 38-40, 106-108.

11. Adonun, B.I'. CipaBoyHOe pyKOBOJICTBO IO B3PHIBHBIM paboTaM B cTpouTenbeTBe [ TekcT]: Ha-
yunoe uzganue / B.I'. Adonun, JI.M. I'eiiman, B.M. Komup. — Kues: Byaisensuuk, 1974. C.214-
216.

12. CrpaBounuk 1o 6ypoB3psiBHBIM padbotam [Tekct] / M.®. JIpykoBansriii, JI.B. Jlyonos, 2.0.
Munnenu u ap. — M.: Henpa, 1976. C. 323-324.
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13. Mungenu, 3.0. Metosl U cpecTBa B3pbIBHOU 0TOOMKHM pynsl [Tekcr] / 2.0. Mungenu, B.A.
Casranuk, I'.A. Boporemsik u ap. — M.: Heapa, 1977. C. 126-134.

3agaua. OnpenenuTs napaMeTpbl 0ypOB3pHIBHBIX PA0OT MPU KOHTYPHOM B3PBIBAHUU IS CIIETYIO-
IIMX YCJIIOBUI:

[Ipenen
MIPOTHOCTH [InoTHOCTH Cropocs BeicoTa ycry- Huametp
Bapuant OpOJ Ha 3. | IPOIOJIBHBIX
pacTsKense, opo, Kr/M", BOIH, M/c ma, M CKBQ)XHH, MM
MIla

1 S) 1700 2000 15 110; 220
2 5 2400 2900 30 110; 160
3 7,5 2000 2300 15 110; 220
4 7,5 2600 3100 30 110; 160
5 10 2300 2600 15 110; 220
6 10 2800 3300 30 110; 160
7 12,5 2600 2900 15 110; 220
8 12,5 3000 3500 30 110; 160
9 15 2900 3200 15 110; 220
10 15 3200 3700 30 110; 160
11 17,5 3200 3500 15 110; 220
12 17,5 3400 3800 30 110; 160
13 20 3300 3600 15 110; 220
14 20 3500 3900 30 110; 160
15 22,5 3400 3700 15 110; 220
16 22,5 3400 4000 30 110; 160
17 25 3500 3800 15 110; 220
18 25 3600 4100 30 110; 160
19 27,5 3700 4200 15 110; 220
20 27,5 3900 4400 30 110; 160

Ilpakmuueckas padoma Ne9. Pacyer 0e30MacHBIX paccTosiHMii MO mopaxkaomuM ¢axkTopam
NP BeleHNH B3PBIBHBIX Pa0doT.

3aganue oreHUBaeTcs B 5 0amtoB. MuHNMaIbHASA OIleHKa HeoOXoaruMas I caadu — 3 Oaia.
ILnan:

N3ydyeHrne MeToAMK pacuera 0€30IacHBIX PACCTOSHUMN MO MOpakarouuMm (akTopaMm NpU BEAECHUU
B3PBIBHBIX pPadoT.

Ilepeyenb pexoMeH1yeMoOi JINTepaTypbl:

1. Cumonos, I1.C. Pacuer 6e30macHBIX pacCTOSHHUM MO MOpaXaroUuMM (GakTopaM IMpH BEAECHUU
B3pBIBHBIX paboT — Maruutoropck: M3a-so Maruurtoropck. roc. TexH. yH-ta um. .M. Hocosna,
2013. - 24 c.

2. Enunble npaBuiia 0€30MacHOCTH TPH B3PBIBHBIX padoTax. — M.: Henpa, 2012.

3. T'ens¢ana b.E., Cunpaukos M.B. ®yracusie a¢pdexrsr B3priBoB. — CI16.: OO0 «M3naTenscTBO
«ITomurony, 2002. C. 32-86.

3anaya. Paccuurath 6e30macHble pacCTOSHHS, UCHOJb3Ys UCXOHbBIE JIaHHBIE U pacyeTHbIE Mapa-
METpbI MpakTU4YecKoi padboTsl 1. [[nuHy B3pbIBHOTO 0J10Ka IPUHATH paBHOU 250 M.

[To pe3ynbTaTram pacuera MOCTPOUTH IJIaH B3PHIBHOTO OJIOKA C YKa3aHUWEM TPaHHUI] OTTACHBIX 30H I10
MOpKAIIIMM (paKTopaM B CUCTEME aBTOMATU3HPOBaHHOTO npoekTupoBanus KOMITAC.
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7. OueHoYHbIEe CPeCTBA JJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OLIEHOYHbIE CPEJACTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN:

Crpyxk-
TYPHBII
3JIEMEHT

KOMIIE-
TCHLUH

[TnaaupyemMsble pe3yabpTaThl 00ydEeHUs

Or1eHOUHBIE CpeaCTBa

IK-16

TOTOBHOCTBIO BBIMIOJHATH SKCIICPUMEHTAJIBHBIC U na6opaT0pH1>1e HCCIICA0BaHUA, UHTCPIPECTUPOBATDH MMOJTYUCHHBIC PE3YIbTAThl, COCTABJIATH U 3alIUIATL OTYETHI

3HaTh

- OCHOBHBIE ONPEETICHHUS, TOHATHUS CBOMCTB U Me-
TOJIOB pa3pylleHHUs TOPHBIX TOPOL;

- OCHOBHBIE METOIBI IKCTIEPUMEHTAIBHBIX U J1a00-
PATOPHBIX HCCIEAOBAaHUNA CBOMCTB TOPHBIX MOPOJ
IIPH pa3pyLIAOMUX Harpy3Kax;

- 3aKOHOMEPHOCTU H3MEHEHHs CBOWCTB TOPHBIX
IOpo/I B mporiecce paspyuieHus npu OI'P.

wmn

RO ~NOA

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

0.

IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy (KOHTPOJIbHOI pabore Nel):
[TpoMbInIEHHBIE B3pBIBYATHIC BEIIECTBA: COCTOSIHUE, TIEPCIICKTHBEI Pa3pabOTKH U TPUMEHEHHUSL.
Kpartkas ucropus co3naHus U UCIIOJIb30BaHMS B3PBIBYATHIX BEILECTB.
Ponp oTedecTBEHHBIX M 3apyOEXKHBIX YUCHBIX B Pa3BHTHH TEOPHH B3pPbIBa, co3naHnmu BB u mpaktukn
B3pBIBHOTO JIETa.
Kraccuukanus B3peIBOB.
B3psiBuaTOE BELIECTBO KAK XUMUYECKAsl CUCTEMA.
CyImHOCTh peakIiy B3pBIBYATOTO NpeBpaiueHus BB.
OcHOBHBIE (OPMBI B3PBIBUATOTO IIPEBPALICHHUS.
®dusnyeckas CyIHOCTb AETOHALMY IPOMBIIIICHHBIX BB.
TpeboBanus k npombIlIeHHBIM BB.
OCHOBHBIE KOMITIOHEHTHI IIPOMBIIIITICHHBIX BB.
Kucnoponnsriii 6axanc BB 1 MeToss! ero onpeaencHus. SnoBUTHIC ra3sl B3pPHIBA.
CMecu aMMHUauyHON CETUTPBI C TOPIOYMMU HEB3PBIBYATHIMA KOMIIOHEHTAMH.
CMmecn Ha OCHOBE TPaHYJIMPOBAaHHOW aMMHAa4yHOI CEJUTPHI C KUIKAMH WM JITKOIUIABKUMH He(Tenpo-
JyKTaMH, U3rOTaBIMBacMble Ha MECTE ITPOU3BOICTBA B3phIBHBIX paboT (uraanut — AC/T).
[Mpocreiimue rpaHyIupoBaHHbIe OeCTPOTHIOBEIE BB 3aB0CKOT0 M3roTOBICHUS.
TpoTuicoaepxamue rpaHyTupoBaHHbie BB 1 OTKPBITEIX M OA3EMHBIX PaboT.
ITopomkoo6pa3HbIe U MPecCOBaHHBIE B3PHIBUATHIE BEIIECTBA IS TIOA3EMHBIX PaboT.
Knaccugukarust 1 IpuHIMITEI COCTABICHHUS PEIENITYp BOJOCOAEPKAIINX B3PHIBYATHIX BEIIECTB.
OMynscroHHBIE BB 1 TeXHOIOTHH MX M3TOTOBJICHHUS.
YceraHOBKU 711 IPOU3BOACTBA SMYJIbcHOHHBIX BB B Poccuu.
ACCOPTHMEHT NaTPOHUPOBAHHBIX COCTABOB 3MYJILCHOHHBIX BB.
AccopTHMEHT MPOMBIIUIEHHBIX BB ay1st B3pbIBHBIX paOOT Ipu JOObIUE MOJE3HBIX HCKOINAEMBIX M Mep-
CHEKTHBBI €r0 COBEPIICHCTBOBAHMS.
MerTo/1bI MEXaHU3UPOBAHHOTO IIPUTOTOBJIEHUS IPOMBIIIICHHBIX BB BOIM3M MecT nX MCIoIbp30BaHMS.
O06opynoBaHue Il U3TOTOBJIEHHSI YMYJILCHOHHBIX BB.




Crpyxk-
TYpHBIN
3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHUs OneHoYHBIE CPENICTBA
KOMIIE-
TEHIUHU
- OLICHMBATh IOIY4YECHHBIE JKcIepUMeEHTanbHble | [IpuMepHble 3a1aHus 11 NPAKTHYECKUX padoT:
JaHHBIE TIPH Pa3pyLIEHUU TOPHBIX MTOPOL; Ilpaxmuueckaa paboma Nel. Pacuer napamerpos BBP no meronuke B.B. P:xxeBckoro.
- IPUMCHATH JTa0OpaTOPHBIC METOJBI UCCIenoBa- | 3agaua. OnpenenuTs mapaMeTpsl OYpOB3PBIBHBIX paboT 1o Metoauke B.B. PxxeBckoro mo cieayronmm Bapu-
HUAW TOPHBIX NOPOJ MPU pa3pylLIeHUH IJIis pelle- | aHTaM:
HUS THUIOBBIX 337a4 TOPHOTO MPOM3BOACTBA INpH | 1-5 BapuaHTHI
OI'P; Ha H En. [ObozHa- BapuaHTel
- IPUMCHSITH METOIBI aHam3a U 00pabOTKU NaH- n.n. FHMEHOBARNE MM, | yenue 1 2 3 4 5
HBIX O3KCIICPUMEHTAJbHBIX ¥ J1a0OpaTOPHBIX HC- 1 Mpeden NpoMHOCTH FOPHOA  NOPOABL Ha WM T 0 B 70 an an
CITeTOBaHMUS TPOIeccoB paspymienus npu OI'P. LoHATHE _
5 Mpeaen NpoMHOCTH FOpHOR  NOpogkE Ha MMa T 10 12 14 18 18
CAEMM
3 Mpeaen NpoMHOCTH TOPHOW  NOPOAEl Ha MMa e 5 B 2 a 5
DACTAMEHWE
4 |DBremHaA Macca ropHol nopogel Krim’ i 2000 2100 2200 2300 2400
CpefHee paccTOAHWME MEMOY TPELLMHAMA
YMersb: 5 |(cpeanvi pazmMen ECTECTEEHHOA| M b, 0.35 0.40 0.45 0.50 0.55
OTAENEHOCTH) B MACCHER
£ |Bricota yetyna M Hyer a a o] 3 a
7 |¥ron oTkoca yeTyna rpag a 70 70 70 70 70
8 |Tpebyembld cpeoHUA pazmMen Kycka M dep 025 025 025 025 025
8 |Tun npumenAemoro BB MroanuT I'p’:lgﬂm rpikggm :EJ?H(EE; HerTa;ﬂgh;;
10 |MnotHocTe zapaga BB ki’ D 300 a00 200 100 900
11 |OnameTp CKEaXKHE M o 0.260 0.260 0.260 0.250 0250
12 |Onametp zapana BB M A 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHa CKEaMMWHEI rpag b 20 20 50 90 ]
14 |Mvcno ceofogHex NoBepRHOCTER [ 2 2 2 2 2
15 |KonuyecTeo pAOE CKEA¥MH My 4 4 4 4 4
6-10 BapuaHTHI




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

IInanupyemsle pe3yabTaThl 00yUeHUS

OrneHouHBIE CpEACTBA

Mo HanmeHaBaHHE En. |ObozHa- BapuaHTel
mn.nm. M3m. | uenwe B 7 g 9 10
1 Mpeden npovHOCTHM rOpHOR  nopogkbl Ha MMa Doy 100 110 120 130 140
CHATHE
5 Mpenen npoyHOCTH roOpHO®  nopogkbl Ha MMa T o0 7 2 % 78
CAEHT
3 Mpegen nNpovHOCTM FOPHOM  NOpogb Ha MMa G 10 1 12 13 14
paCTaXEHWE
4 |OBremHaA Macca ropHof Nopogel K i 2500 2600 2700 2800 2900
CpefHes PacCTOAHME MENLY TRELLMHAMM
5 |(cpenHdi pazmep ECTECTERHHOA| M O, 0.60 0.65 nva 0.75 0.80
0TAENEHOCTH) B MaCCHEE
& |BeicoTa yoTyna M Hyer 10 1a 10 10 10
7 |¥ron oTkoca ycTyna rpag a 70 70 70 70 70
8 |Tpebyemeld cpeqHui pazmep kycka M dep 0.3 0.3 0.3 0.3 0.3
Mpanynut | Tpanynut | Fpanyno- | Tphammo-
9 |Tun npumedaemoro BB MroaHuT pACBjd pACBjB TEJ_I (iEB) HHpT 7591
10 |MnotHocTe sapana BB Kring” D Q00 Q00 Q00 100 =]
11 |OnamMeTp crBaHMHE M i P 0.250 0.250 0.250 0.250 0.250
12 |Auametp sapaga BB M da 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHa CKESHMHE rpag b 50 80 80 50 50
14 |Mvcno ceobofHe® NOEERXHOCTER Man 2 2 2 2 2
15 |Konu4ecTeo pAnOE CKEAMMH Mg 4 4 4 4 4

11-15 BapuaHTBI
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Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

IInanupyemsle pe3yabTaThl 00yUeHUS

OrneHouHBIE CpEACTBA

Ma HaMmeHoEaHME En. [ObozHa- BapuaHTel
mn.nm. M3M. | YEeHuWE 11 12 13 14 15
1 Mpenen npoYHOCTM FOPHOA  NOpOgeEl  Ha MMa - 150 160 170 180 190
CHETHE b
5 Mpenen NPoMHOCT  FOPHOR  NOpogel  Ha MMz . 10 10 2 % =
CHEHT
3 Mpenen npoMHOCTM FOPHOA  NOPOgEl  Ha MMz Goaen 15 16 17 18 19
DACTANEHHE
4 |OBbemHan mMacca ropHoOA Nopogsl KR’ 1 3000 3100 3200 3300 3400
CpefHee PACCTOAHME MEeXOy TRELMHAMK
5 |(cpenHui pazEmMep ECTECTEEHHOA| M O, 0.85 0.0 0.95 1.00 1.05
OTAENEHOCTH) B MACCHER
B [Beicora ycyna M Hyer 12 12 12 12 12
7 |¥ron oTkoca ycTyna rpag a 75 75 75 75 75
8 |Tpebyemeld cpefHUi pasmep KyCka M dop 0.35 0.35 0.35 0.35 0.35
8 |Twn npumenaemoro BB MraaHuT Fpilg_rzm Fpirg_rgm :EJ?FEEE; HerTa;ﬂgh;;
10 |MnotHocTe zapana BB ki’ D 500 900 900 100 900
11 [Owametp CKEaHMHEI M doxe 0.200 0.200 0.200 0.200 0.200
12 |Ouametp zapana BB M tly 0.200 0.200 0.200 0.200 0.200
13 [¥ron HaknoHa CKBAXMHEI rpag 1 a0 o0 a0 a0 a0
14 |Yucno ceoBogHelx NoEEpxHOCTER Men 2 2 2 2 2
15 |FonuuecTen pALOE CKBAMXMH My 5 5 5 5 5

16-20 BapuaHTBI
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Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

IInanupyemsle pe3yabTaThl 00yUeHUS

OrneHouHBIE CpEACTBA

Me HanMEHDBaHME En. |OBozHa- BapuaxTel
n.nm. M3M. | YEeHue 16 17 18 19 20
i Mpenen npoMHOCTW TOPHOH  NOPO4E Ha MMa - 500 210 90 530 20
CHATHE oF
5 Mpegen nNpodHOCTH TOPHOR  NOPOGE Ha MMa G 40 1 44 45 18
CAEMD
3 Mpenen nNpoMHOCTH TOPHOR  NOPOAE Ha MMa Shaon a0 51 53 73 o
PACTANEHME
4 |OBreMHaA Macca ropHoA Nopogkl ki’ T 3500 3600 3700 35800 3900
CpefHes pAacCTOAHWME MEKLY TRELLWHAMM
5 [{cpenHui pazmep ECTECTEEHHOA| M D, 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH] B M3CCHER
6 |Belicota yetyna ] Hyor 14 14 14 14 14
7 |¥ron oTkoca yeTyna rpag, a 75 ks 75 /5 ks
8 |Tpebyemeld cpedHUA pasMep kyCkKa M dep 0.4 0.4 0.4 0.4 0.4
3 |Tun npumeHsemoro BB HroanuT I'pirgjm rpil-ggm :E?Egg; HerTa;ﬂgh:;
10 |MnotHocTe 2apana BB ki’ 0 300 a00 900 100 a00
11 |OHameTp cKEaHMHE M i P 0.200 0.200 0200 0.200 0.200
12 |Anametp zapana BB 1 e 0.200 0.200 0.200 0.200 0.200
13 [¥Yron HakNOHA CKEAMMHEI rpag, b =i} a0 90 =l a0
14 [Hucno ceobofHeEX NOEEpXHOCTER Men 2 2 2 2 2
15 |KonwvecTeo pagoe CKBEMHHH Mp 3] ] 3] 3] ]

Ilpakmuueckasn paooma Ne2. I'padudeckas JOKyMeHTAIUsl 0YpPOB3PBHIBHBIX padoT.
3amanue. B rpaduueckom penakrope (Kommnac, AutoCad) mo pesynasraTam pacduera napamerpos BBP mo me-

tonuke B.B. PxeBckoro (cM. 3aanue K mpakTudeckoil padore Nel) BeraepTuTs:

1) CxeMy pacriookeHHsl CKBa)KUHHBIX 3aps/I0B Ha YCTYyIIe
2) JlnaroHaJbHYIO CXEMY B3PBIBAaHHS U CXEMY MOHTa)ka B3PBIBHOW CETH C MPUMEHEHHEM BOJIHOBOJIOB
NCKPA-CTAPT-600, UCKPA-IT-42, UCKPA-C-500.
[Moarorosuts nuct popmata Al k nedaTw.

Ilpakmuueckan paboma Ne3. Pacuer mapamerpoB BBP no meroauke Coro3B3psiBnpoma.
3agaua. OnpenenuTs mapameTpsl 0ypoB3psIBHEIX padot no metoanke COKO3B3PhIBITPOMA mo cremyro-
IMUM BapuaHTaM:
1-5 BapuaHThI
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Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

IInanupyemsle pe3yabTaThl 00yUeHUS

OrneHouHBIE CpEACTBA

o HaumeHaEaHME En. |OBozHa- BapuaHTl
m.m. MaM. | 4eHME 1 2 5 4 8
1 |MnoTHoETE B3pbIBaEMbIX NOpOL ki’ ¥ 3200 3150 3100 3050 3000
2 |Koad@dMUMEeHT KpeMOCTH B2PEIBIEMEIX NOPOG f 20 19 18 17 1B
3 |Beicota yctyna " Hyer 15 14 13 12 11
4 |¥ron oTkoca pafodera yeTyna rpag o 20 fits 70 20 75
& [MpuHATEIR BHamETn CREAMMHE M dove 160 220 250 320 160
& MepeeogHOA ko3dduueHt npuaAatoro BE K, 090 090 0.0 0.0 0.0
N0 OTHOLUEHMH K 3TAN0HHOMY
7 |[noTHOCTE 3apAmaHKa ricw? i 1200 1200 1200 1200 1200
a  |KonwuyecTeo pALOE CKEEMMH Np 10 a g 4 10
9 KoadduyreHT oTHOCKTENRHOrD cOAMEeHMA m 08 08 0g 0g 0g
CKE KM
-10 BapuaHTBI
o HanMEHOBaHMHE En. |ObozHa BapuaHTel
mn.nm. M3M. | YEHME 5 7 8 9 10
1 [MnoTHOCTE B2PEIEZEMER NOpPOA kring® ¥ 209580 2900 2850 2800 2750
2 [KoadbdMuWeHT kpenocTi B3peIEAEMEIX NOROL f 15 14 13 12 11
3 |Beicota yoTyna M Hyer 10 9 g 15 14
4 |¥ron otkoca pabodero yoTyna rpan o 70 a0 75 70 80
5 |MpHHATEIR BHaMeTp CKEAKWHEI M Do >0 2580 320 160 >0
B MepeeogHold kKoadduuMeHT npuHAToro BB K, 100 100 100 100 100
N OTHOLWEHWH K 3TEN0HHOMY
7 |MnotHocTe sapAxaHka row® Fiy 1100 1100 1100 1100 1100
g |KonudecTeo panoe CKESMMH Mp a 5 4 10 a
g FoagduuMeHT oTHOCKMTENEHOTD CHAMMNEHMA o 09 09 09 0a 09
CKEEMMH

11-15 papuaHTBI
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Ctpyk-

TYpHBIN
3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHUs OneHoYHBIE CPENICTBA
KoMIIe-
TEHIUHU
o HanMEHDEaHME En. |CObozHa- BapuanTe
mn.n. M3M. | 4eHKWE 11 12 13 14 15
1 |[1NOTHOCTE BZpEIBAEMEIX NOPOL, ki’ ¥ 2700 2650 2600 2550 2600
2 |KoaddHUMEHT KpENOCTM B3PEIESEMEIX NOPOA f 10 9 8 7 B
3 |Bricota yeryna M Hyor 13 12 M 10 9
4 |¥ron oTkoca pafodera yeTyna rpag o fits 70 =] =) 70
5 |MpvHATEI AHEMETR CKESXWHEI M dore 250 320 160 220 250
B MepeEogHOd ko3dhduywent npuaatoro BE K,, 140 110 110 110 110
N0 OTHOLWEHMK K 3TANOHHOMY
7 |MnoTHoCTE sapAmkanua ricw’ iy 1000 1000 1000 1000 1000
g |Konw4yecTeo pAnoE CKEEHMH Np 5 4 10 g B
9 KoahdHuMeHT OTHOCHTENEHOMD COAMKEHMA " 10 10 10 10 10
CKBaMMH
16-20 BapuaHTBI
o HanMeHoEaHHe Ean.  |ObazHa- BapuaHTel
mn.n. M3M. | YEHHE 16 17 18 19 20
1 |MnoTHOCTE EZpEIBAEMEX NOPOL, rime v 2480 2400 2350 2300 2250
2 |Ko3ddMuMeHT KpenocTy B3peIBAEMEIX TOPOS f = =] 7 5 =
3 |BeicoTa yctyna . Hyer a 15 14 13 12
4 [¥ron otkoca pabovero yoTyna rpag o 80 ks 70 80 75
5 |[TpHHATEIAR SWAMBETR CKEAKMHEL M doxe 320 160 220 240 320
5 MepeeogHol koadduuMeHt npuaAToro BE K, 120 120 120 120 120
N0 OTHOWEHKH K 3TEN0HHOMY
7 |[naTHOCTE 2apAxanua ricm® A S0a S0 gaa aa0 00
g |KonudecTeo panoe CKEE¥MH Np 4 10 g 5 4
g Ko3puUMeHT OTHOCUTENEHOMD CHAWMEHWA m 11 11 11 11 11
CKEEHMH
- TEpMHUHOJIOTHEN B pamKax paspyuieHus ropasix | [Ipmmep 3aganus 1Jisi KOHTPOJIbHOI paGoThI:
nopon, Paccunrats mapameTpsl OypOB3pEIBHBIX PabOT IO M3yYEHHBIM B Kypce MetonukaM (PxeBckoro, Coro3B3phIB-
Buiazets: - HaBBIKAMHU 00paOOTKH MOJMYYCHHBIX NAHHEIX, CO- | mpoma, ['mmpopymsr u np.).

CTaBJIATH U 3alIMIIATh OTUCTHI,
- COBPEMCHHBIMU MEXaHU3MaMU U o6opy)103aHmI-
MH pa3pylieHus ropHbIX nopos npu OI'P

Hcxonnbie naHHBIE:
BricoTa yctyna — 15 MeTpos.
Yron oTkoca paboyero ycryma — 75 rpamycoB.
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JJIEMEHT [Tnanupyemsbie pe3yabTaTbl 00ydeHUs OueHOYHBIE CpesICTBA
KOMIIe-
TEHLUH
Koadpunuent xpenoctu nopon — 13.
OGbemHas Macca mopo — 2,65 /M.
[NepeBoano# xoaddunuent npunsitoro BB — 1,19,
IInoTHOCTH 3apspxanus — 1,25 e,
KomnmuecTBo psmoB CKBaXXHH — 3.
[upura npu3Msl 00pymeHnus — 3,5 MeTpa.
Koaddrmument commxenus ckBaxxud —1,1.
BrIOpaTh onTHMabHbI THI OYpOBOTO CTaHKA M AUAMETP CKBaXKHHBI. KpUTepHii ONTUMH3AIIMN — CTOUMOCTh
6ypOB3PHIBHEIX paGoT (pyo/nm°)
V3BecTHO crenyromee:
CbVY- CBhY- CBII- CBLI- CBLI- CBhlI- CBLI-
Tumn OypoBoro cranka 100I’'A- | 100TA- 190-60 190-60 250 250 320B
50 50 MHA-32 | MHA-32
JluameTp CKBa)KUHBI, MM 100 130 190 220 250 270 320
Cebecrommocts, Gype- 220 230 195 200 200 220 250
HUsL, pyO/TL.M.
Cmoumocmsb 83pviguamoeo sewecmaa — 20 pyo/ke.
3navenus nonpagounozo KoIPPuyuenma K YOeIbHOMY pPACXoody, VHUMblealowezo usmeHeHue ouamempa
CKBAdCUHBL ONnpedenums no popmyie
K.=2,2 d.x+0,47.
IocTpouTh B 21ekTpoHHEIX Tabmunax EXCEL rpaduku 3aBHCHMOCTH CTOMMOCTH Oyperust (pyo/M°), cronmo-
cTH B3pBIBaHus (py6/M°) 1 06IIeH CTOMMOCTH GYpPOB3PBIBHEIX paGoT (py6/M°) OT IHaMeTpa CKBaXkKHH.
ICK-3.2

BJIAICHUEM 3HAHUAMU ITPOLECCOB, TEXHOJIOTHH B MEXaHU3aINHU OTKPBITHIX TOPHBIX U B3PBIBHBIX pa60T

3HaThb

- OCHOBHBIE CIOCOOBI pa3pylieHus pu pa3padoT-
K€ MECTOpPOXJCHUMN TMOJIE3HBIX HCKOMAEMBIX, yC-
JIOBUA WX NMPUMEHCHHSA, OCHOBHBLIE TCXHOJIOIHYEC-
ckue npoueccel OI'P;

- MPUHIUIBI 00O0CHOBAHUS CIIOCOOOB pPa3pyIICHUS
TOPHBIX MOPOJA B OCHOBHBIX TEXHOJIOTHYECKUX
mporieccax pa3paboTKH MECTOPOKICHHIA;

- OCHOBHBIC MPHHIMUIBI pacueTa OYpOB3PBIBHOIO
crocoba pa3pymieHHs B OCHOBHBIX TEXHOJIOTHYE-
CKHX TpOIleccax, OCHOBHBIC METOIWKH OIpeselie-

IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy (KOHTPOJIbHOI padoTe Ne2):
Knaccugukanus 3apsgoB B3pbIBYATHIX BEIIECTB.
Boponka B3pbIBa. D1eMeHTH BOPOHKH B3pbIBa. [loka3aTens neiicTBHS B3pHIBA.
30HBI ACUCTBUS B3PhIBA B TOPHBIX MOPOAAX.
Kamygnernsiii B3pbiB. [Tokazarens nIpocTpeMBaeMOCTH.
OcHoBHBIE pa3pymiatonye GpakTopsl Py B3PEIBHOM HArpyXEHUH MacCHBa.
®uznka nporecca pa3pymeHns] MacCHBa TOPHBIX MOPOJ B3PHIBOM OJMHOYHOTO 3apsja (IPyHTOBBIE, MO-
PHUCTBIC MACCHBEI).
7. ®uzmka mporecca pa3pymeHIsT MACCHBa TOPHBIX ITOPOJ B3PHIBOM OJAWHOYHOTO 3apsia (CKaJbHBIE MOHO-
JINTHBIE MaCCHUBEI TOPHBIX IOPOJ).

oupwdE
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HUSI ITapaMeTpoB OYpOB3PHIBHEIX pabOT Ha Kapbe-
pax.

8. ®usmka mpolecca paspyLIeHUs MacCHBa TOPHBIX IOPOJ B3PHIBOM OJUHOYHOTO 3apsina BB (ckanbHble
TPELIMHOBATHIE MACCUBBHI).

9. 30HBI perynIupyeMoro 1 NpaKTHYECKH HEPETryJIUPyeMOro Tpo0IeHHsI.

10. 3aKOHOMEpPHOCTH pa3pyLICHHUs TOPHBIX TOPOJ B3PHIBOM B 30HE HEPETYJIIUPYEMOTo IpOOIEeHUS.

11. Ilpouecc pa3pynieHus MOPOA NP MIHOBEHHOM B3PBIBAaHWH HECKOJIBKUX 3apsIIOB.

12. Tpormece pa3pylIeHUs TOPHBIX MMOPOJ NP KopoTko3amemieHHoM B3pbiBanud (K3B). ®usndeckuii cMbIca

K3B. OcHOBHBIE THIIOTE3HL.

BspeiBaHre npu NpoBeACHNN TPaHIIEH HA 36MHOM TOBEPXHOCTH.

B3priBaHue npy MPOX0KE TOA3EMHBIX TOPHBIX BHIPAOOTOK.

BspeiBanre Ha NOANOPHYIO CTEHKY. banaHc sHEpruy Npu B3pbIBE.

IIporecc pa3pyuieHns HOpoAd B3pbIBOM HapyKHOTO 3apsaa. KyMmynaTuBHoe eiicTBre B3pHIBa.

OO1mue MPUHIKIBI pacyeTa COCPEI0TOUCHHBIX 3apsIIOB PHIXJICHHUSI.

OO1me MpUHIKIBI pacyeTa pa3pyIIUTeIbHOrO ASHCTBUS COCPEIOTOUECHHBIX 3apsIOB BHIOpOCa.

OO1me MpUHIKIBI pacyera pa3pyLIUTeIbHOTO JSUCTBUS YATHMHEHHBIX 3apsiIOB.

CeticMuueckoe IeHCTBHE B3PHIBA.

[IIkaxa MHTEHCUBHOCTH CEHCMMYECKHUX KOJIeOaHHH.

[TpenensHO OMyCTHMBIE CKOPOCTH KOJICOAHHH TPyHTa.

VipaBneHue ceiCMUUECKUM JIEHCTBUEM B3pbIBA.

JlelicTBUE yAapHBIX BO3AYIIHBIX BOJIH B3PHIBOB HA OKPYKAIOIIUE COOPYKEHHUS.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

VYMmeTs:

- ONpeNeNATh TJIaBHBIE IMapaMeTphl Kapbepa M BbI-
Oupath BUJ TOPHOTO O0OPYIOBaHUS JUTS 3aJaHHBIX
TOPHOTEXHHYECKIX YCIOBUH pa3padoTKy;

- OTpeNeNsTh BUA U THUI TOPHOTO OOOPYIOBaHHS
JUIL pa3pymICHHs TOPHBIX TOPOA IO 3aJaHHBIM
TOPHO-TCOJOTHYCCKIM H TOPHOTEXHUYECKUM YC-
JIOBUSAM BKCHHyaTaLH/II/I MeCTOpO)K}lCHI/IH;

- 000CHOBBIBATh MOTPEOHOE KOJIUYECTBO TOPHOTO
000pyIOBaHUS MO BCEM TEXHOJOTHYECKUM IIPO-
meccam OTKpBITBIX FOpHBIX pa60T, OHpelleJ'[ﬂTB I10-
TpebHOe KonndecTBo BB mist xapbepa.

IIpumepHbIe 3a1aHUA 1JIs1 IPAKTHYECKHUX PaldoT:
Ilpakmuueckasa paboma Ne4. KoHCTPYKIUM CKBA:KMHHBIX 3apsi/1I0B B3PbIBYATBIX BelIECTB.
3amaua 4.1. B rpapuueckom penakrope (Kommac, AutoCad) mo pesynbraram pacuera mapamerpoB BBP mo
MeTojrke Coro3B3phIBIpOMa (CM. 3aJjaHne K MPAaKTHIecKoil padote Ne3) BEIYepTUTH KOHCTPYKIHIO 3apsiga BB
C BEPXHHM M HIXKHUM PACHOJI0KECHHEM ITPOMEKYTOUHOTO JISTOHATOPA.
3apaua 4.2. YMeHpINB CIUIomHON 3apsn BB B 3amaue 4.1 Ha 25% BBIYEpTUTH B IpaMuecKOM pefakTope
paccpenoToueHHbIH 3apsg BB.
Macca BepxHeit yactu 3apsia [Q,, Kr| paccuntbiBaercs mo Gpopmyie

QB = KB'Q;
rae Q — obuias macca 3apsga BB B ckBaxune, kr; K, — k03 GHLIMeHT U151 Onpe/ieieH|s MacChl BEpXHEH 4acTu
sapsaa. [lpuaumaercs K, = (0,25+0,35).
Macca HkHe# yactu 3apsiaa [Q,, Kr] paccuntsiBaeTcs 1Mo Gopmyiie

QH = KH'Q:
rae K, — koaddurmeHT 11 onpeneseHust MacChl HIKHEH yactu 3apsiaa. [lpuanmaercs K, = 1-K,.
@axrvyeckas JNIMHA BEPXHEH [L,up 5, M] ¥ HKHEH [L,,p,, M] wacTeil 3apsaia B CKBOKHUHE ONPENEINAETCS 110 3a-
BHCHMOCTSIM
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rae P — BMeCcTMMOCTD CKBa)KHHBI, KI/M.

IlIpakmuueckasa paboma Ne5. Pacuer napamerpoB BBP no meroguke I'mnpopynsl.

3agaua. OnpeneuTh napaMeTpbl 0YpoB3pbIBHBIX padoT mo Metoauke [ MITPOPYJIbI mo cienyromiium Bapu-
aHTaM:

1-5 BapuaHTBI

he HaumeHoEaHME Bapuarel

n.n. 1 2 3 4 o

1 [KaTeropwa nopof no TREWHHOBETOCTH I Il [+ I ki
2 |Knacc ezpelEaeMOCTH Nopon I Il [ I ki
3 |KoaddHuMeHT kpenocTH nopog g 10 12 15 18
4 |MNoTHOCTE B2pEIBAEMEIE NOROA, K 2800 2600 2600 2600 2600
g |BelcoTa yoTyna, M 10 10 10 10 10
6 |¥ron otkoca pabodero yoTyna, rpag 70 70 70 Fill Fill
7 |WUvpHHa npramel obpywenda, M 2 2 2 2 2
g |Tpebyeman WMpKMHA pazeana, M 40 40 40 40 40
9 |MMpHHATEIA LHEAMETE CRESMMHE, Mb 250 250 260 260 260
10 [¥ron HaknoHa CRESKMHEL, TPag S0 S0 o0 a0 a0
11 [MepeeogHol koadduumeHT npuHatoro BB 1 1 1 1 1
12 |MnoTHOCTE 2apAKaHuA, kM 1200 1200 1200 1200 1200
13 |KoHOWUMOHHEIR pazMep KyCka, M 04a na 0a 0a 0a

6-10 BapuaHTHI




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

IInanupyemsle pe3yabTaThl 00yUeHUS

OrneHouHBIE CpEACTBA

* HaumeHoEaHME Bapnarme
mn.n. B 7 g 9 10
1 [KaTeropwa nopof no TREWHMHOBETOCTH I Il [+ I ki
2 |Knacc eaphiBaemoOCTH Nopon, I Il [ I ki
3 |KoaddHuMeHT kpenocTH nopog 5 10 12 15 18
4 |MNoTHOCTE B3pEIBAEMEIE NOROA, K 2800 2800 2800 2800 2800
g |BelcoTa yoTyna, M 12 12 12 12 12
6 |¥ron otkoca pabodero yoTyna, rpag 75 75 7o 70 70
¢ |WvpuHa npuzmel obpywerua, o 2 2 2 2 2
g |Tpebyeman WMpKMHA pazeana, M 50 50 a0 &0 &0
9 |MMpHHATEIA LHEAMETE CRESMMHE, Mb 270 270 270 270 270
10 [¥ron HaknoHa CRESKMHEL, TPag S0 S0 o0 a0 a0
11 [[MepeeogHoM koaddHumeHT npuHaToro BB 1,2 172 172 172 172
12 |MnoTHOCTE 2apAKaHuA, kM 1100 1100 1100 1100 1100
13 |KoHOWUMOHHEIR pazMep KyCka, M 1.0 10 10 10 10
1-15 BapuanThI
; HaumeHoEaHKE Bapiare
mn.n. " 12 13 14 15
1 [KaTeropua nopon no TRELHHOBETOCTH I Il 4" [ ki
2 |Knacc ezphieaeMocTH nopon, I Il [+ I ki
3 |KoaddHUMeHT KpenocTH nopog g 10 12 15 15
4 |MINOTHOCTE B3PEIEAEMENE NOPOZ, KW 2900 2900 2900 2900 2900
g5 |Bricota yoryna, m 14 14 14 14 14
6 |¥ron oTkoca pabodero yeTyna, rpag 75 75 75 75 75
7 |WWvpuHa npuzmel ofpywedua, M 2 2 2 2 2
8 |Tpebyeman WWpHHa pazeana, M G0 G0 G0 B0 B0
9 |MpHHATER SUEMETR CKESHMHEL, MM 320 320 320 320 320
10 [¥ron HaknoHa CkEBEHMHE, Mpag S0 S0 S0 80 80
11 [MNepesogHod koahdHuMedT npyHaToro BB 1.1 1 1 1 1
12 |MnoTHOCTE 3apAkaHnA, krim® 1140 1150 1150 1150 1150
13 |FOHOMUMOHHBIR paamMep kKycka, M 1.2 1.2 1.2 1.2 1.2
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16-20 BapuaHTBI

he HaumeHoeaHue BapuanTe|
n.n. 16 17 13 19 20
1 |Kareropua nopod no TRELIMHOEATOCTH I 1l I I
2 |Knacc B3peIBAEMOCTH NOpOA I 1l I I
3 |FoaddHUMEHT KPENOCTH NOPOA 5 10 12 15 18
4 |[TnoTHOCTE E3pEIEAEMEIX NOPOS, Krim® 3100 3100 3100 3100 310
g |BeicoTa yoTyna, m g g g g g
E  |¥ron otkoca pafovero yoTyna, rpag 70 70 70 70 il
7 |WupKHa npuamMel obpylwedda, m 2 2 2 2 2
8 |Tpebyemas WHpKHA paseana, M /0 70 70 70 /1
8 |[pHHATEIR AUaMETR CEESXMHE!, MM 220 220 220 220 22
10 [¥ron HaknoHa CKESMMHE, Tpag a0 o0 o0 o0 =l
11 |MNepeeogHol koaddUUMEHT NprHAToro BB 1 1 1 1 1
12 |[MnoTHocTe 3apasanua, ki 500 S00 S00 800 80
13 |FOHAMUMOHHEIR pazmep kycka, M 07 07 07 07 0]

Ilpakmuueckaa padoma Ne6. Pacuer napamerpoB BBP npu B3pbiBaHMu Ha pbIxyieHUHe (BCTPAXUBAHME)

TOPHOIi MacChbl.

3agauya. OnpenenuTs napaMeTpsl OypOB3PBIBHBIX padoT MpH B3PHIBAHUM Ha PHIXJICHHUE (BCTPSIXUBAHHE) TOP-

HOI Macchl 10 CIIEAYIOIINM BapUaHTaM:
1-5 papuaHThI
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: HaumeHoBaHue BapuanTel
n.m. 1 2 3 4 5
1 |Tvn B3pEIEAEMEIX NOpOY Yrone Yrone Yrone Yrone Yrone
2 |MAoTHOCTE E2pHIBEEMBIY NORpOS, Krina® 1200 1200 1200 1200 1200
3 |KoaddHuMeHT kKpenooTH Nopog 2 2 2 2 2
4 |MMpHHATEIR BHAMETR CKESMMWHEL, MM 160 180 200 220 240
5 |¥ron HaknoHa CKEAMHHEL, TPag 80 S0 S0 S0 S0
[paHyuT MaHyno- | Fpammo- (CpadynuT
6 |Tun npumersemora BB A MroaHuT ran (ofie) | 79721 | Acs
7 |[MnotHocTe sapasanua, ki’ a00 400 1000 300 300
8 [FonwyecTeo pAfOE CKEAKMH 4 4 4 4 4
9 [Breicora yeryna, m 14 14 14 14 14
10 |TpebyeMuld cpegHMA JHAMETD KYVEKS, M 03 03 03 03 03
6-10 BapuaHThI
he HawmeHoeaHue Bapuare
n.m. 5 7 8 9 10
1 |Tun ezpeIBAEMEX NOpOL Yrone Yrone Yrone Yronk Yronk
2 |MnoTHOCTE E2peiBaeME NOpog, KM 1300 1300 1300 1300 1300
3 [KoaddwuumeHT kpenoct nopog 3 3 3 3 3
4 [MNpHHATEA JHAMETR CKEEHKHHEL, MM 160 180 200 220 240
£ |¥ron HaknOHa CKEAXHHEL, TPag a0 90 g an an
[paHynuT MaHyno- | Mpammo- [CpadynuT
B [Tun npumenaemoro BB PACB_’A MroaHuT TIFZIJ.I'I [zﬁaj HHF'T 29/71 pAC!fB
7 |MnotHocTe sapaskanua, ki a0 ano 1000 900 900
g  |Konu4ecTeDo pAfOE CKEEHMH ] ] ] 5 5
9 |BuicoTa yeTyna, M 16 16 16 16 16
10 |TpehyeMeld cpenHMA JHAMETD KYEKS, M 024 024 025 025 025
11-15 BapuaHThI
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KoMIIe-
TCHIUU
g HaumeHoeaHue Bapuare
n.m. 11 12 13 14 15
1 |Tvn B3pEIEAEMEIX NOpOY Yrone Yrone Yrone Yrone Yrone
2 |MnoTHOCTE E3pRIBaEMB NOpOA, KM 1400 1400 1400 1400 1400
3 [FoaddwumeHT kpenocti nopon 4 4 4 4 4
4 |[TpHHATEIR BHAMETR CKESMMHHEL, MM 160 180 200 220 240
£ |¥ron HAakNOHa CKEAXMHEL, Tpag a0 90 g an an
MpanyauT MMpanyno- | Mpammo- [Mpadynut
B [Tun npumenaemoro BB PACB_’A MroaHuT TIFZIJ.I'I [zﬁaj HHF'T 29/91 pAC!fB
7 |MnotHocTe sapaskanda, kriu® 300 400 1000 200 200
g  |Konu4ecTeo pAfoE CKEEMMH G G G 2] 2]
9 |Breicota yoryna, m 13 18 15 15 15
10 |TpebyeMbld cpefHHMA AMAMETE KYCKA, M 02 02 0,2 02 02
16-20 BapuaHTBI
: HaumeHoBaHWe BapuanTel
n.m. 16 17 18 19 20
1 |Tvn B3pEIEAEMEIX NOpOY Yrone Yrone Yrone Yrone Yrone
2 |MnoTHOCTE E3pRIBaEMB NOpOA, KM 1500 1500 1500 1500 1500
3 [FoaddwumeHT kpenocti nopon 5 5 5 5 5
4 |[TpHHATEIR BHAMETR CKESMMHHEL, MM 160 180 200 220 240
£ |¥ron HAakNOHa CKEAXMHEL, Tpag a0 90 g an an
MpanyauT MMpanyno- | Mpammo- [Mpadynut
B [Tun npumenaemoro BB PACB_’A MroaHuT TIFZIJ.I'I [zﬁaj HHF'T 29/91 pAC!fB
7 |MnotHocTe sapaskanda, kriu® 300 400 1000 200 200
g  |Konu4ecTeo pAfoE CKEEMMH 7 7 7 7 7
9 |Breicota yoryna, m 20 20 20 20 20
10 |TpebyeMbld cpefHHMA AMAMETE KYCKA, M 015 0,15 0,15 015 015
- CIIPaBOYHOH JUTEpaTypoil o BEIOOPY OCHOBHBIX | [Ipumep 3aganus Jisi KOHTPOJIbHON PaGoThI:
Buagers; | BYACB M THIOB obopynoBaHus i paspymieHus | B cucremax aBromarusupoBanHoro npoektupoBanus Kommac mim AutoCAD BEIYEpTUTE CXeMY PacIoiioke-
" | ropHBIX OpOA M ompenereHns UX paboYNX Hapa- | Hus CKBaXKWHHBIX 3aps/IOB HA YCTYIIE, CXEMY B3PhIBaHUS M CXEMY MOHTaka B3PBIBHOH CETH.
METpOB,;
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3JIEMEHT IInanupyemsle pe3yabTaThl 00yUeHUS OrneHouHBIE CpEACTBA
KOMIIe-
TEHLIUU
- IPaKTUYECKUMH HAaBBIKAMH Pa3paOOTKH CXEMBI
MOHTaka B3pbIBHOM ceTn Ha OI'P;
- NPAaKTUYECKHMMHU HaBBIKAMU Pa3paOOTKH IMPOEK-
toB BBP npu OT'P.
IICK-3.4

CIOCOOHOCTBIO Pa3padaThIBaTh OTJEIBHBIC YACTH MIPOCKTOB CTPOUTEIHCTBA, PEKOHCTPYKIIUH U IEPEBOOPYKEHHUSI 00BEKTOB OTKPBHITHIX TOPHBIX PA0OT, IPOSKTHYIO U TEXHUUIE-
CKYIO JOKYMEHTAIUIO C yIETOM TpeOOBaHHH MPOMBIIUICHHOW 0€3011acHOCTH

3HaTh

- METOJIUKH pacyera MnapamerpoB OypOB3PHIBHBIX
pabor;

- TpeGoBaHuUs, NMpeIbsIBIsAEMbIe K IPOEKTaM Oypo-
B3pBIBHBIX padoT;

- OCHOBHBIE nHpopMannoHHo-
KOMMYHUKaIlMOHHBIE TEXHOJIOTMH W TpeOOBaHUS
HHPOPMALMOHHOW OE30MaCHOCTH.

=

o s

e

10.
11.
12.

13.
14.

15.
16.

17.
18.

Ilepeyens TeopeTHYECKHX BONPOCOB K 3a4eTy (KOHTPOJIbHOI padoTe Ne3):
B3peiBuaThle BelecTBa A U3TOTOBICHHS CPECTB HHUITMUPOBAHUSL.
VYCTpOHCTBO M XapaKTepUCTUKM KaICIoJIeH-IeTOHAaTOpoB. TpeGoBaHus, MpeAbaBIsSeMble K KallCIOJsM-
JIETOHATOPaM.
VYCTpOHCTBO U XapaKTEPUCTUKU OTHENPOBOJIHBIX IIHYpoB. HopMaTHBHO-TeXHHUYECKHE TOKa3aTeNn Kade-
CTBa OTHENPOBOIHOTO LIHYpA.
CpencTBa 3aKUTraHUs] OTHENPOBOIHOIO IIHYpa.
TexHOIOrus OrHeBOr0 HHUIIMUPOBaHUS 3apaaoB BB. JlocToMHCTBa 1 HEJOCTATKH OTHEBOTO MHULIMHPOBA-
Hus 3apsanoB BB, ycnosus npuMeHeHus.
ITopsiIoK M3rOTOBIEHNUS 3KUTATENILHBIX M KOHTPOJIBHBIX TPYOOK, HaTPOHOB-00EBUKOB.
ONEeKTPOJETOHATOPHI IS ANIEKTPUIECKOro HHUIMUpoBaHus 3apsnos BB. KoncTpykuun snextpoBociuia-
MEHHTENEN.
VlcTouHMKH TOKa JUIS 3JIEKTPHUYECKOT0 HHUIIMHPOBAHUS 3apsioB. KOHTpoIbHO-N3MepUTENbHAS amnmapary-
pa JUId 3JIEKTPUIECKOTO HHUITMMPOBAHUS 3apA/I0B.
TexHonorus 3JeKTpUUECKOro MHULIMUPOBaHUs 3apa10B BB. JlocTOMHCTBA 1 HENOCTATKYU JIEKTPUYECKOTO
MHULMUPOBaHus 3apsioB BB, ycioBus npuMeHeHus.
Jletonupyromrye mHypH 00mero HazHadeHus. [I[npoTexHndeckne perne.
ITpomesxyTouHBIE NETOHATOPHI IS UHULIMMPOBaHUS 3apsiioB BB.
TexHonorus B3pbIBaHMA C OMOLIBIO AETOHUPYIOIIEro HIHypa. JIOCTOMHCTBA U HEJOCTAaTKH MHUIUHPOBA-
Hus 3apsaa0B BB ¢ momomibio JeTOHUPYIOMIEro MIHypa, YCIOBUS IPUMEHEHMS.
OcHOBHBIE c1TOCOOBI COETMHEHHS IETOHUPYIOIIETO IHypa NPH MOHTa)Ke B3PHIBHO CETH.
CpencTBa ¥ TEXHOJIOTHS HHULIMUPOBaHUS 3aps0B BB HeanekTpuueckumMu cucTeMaMu Ha OCHOBE yJapHO-
BOJTHOBOU TPyOKH.
Heosnextpuaeckne cuctemsl nHUIIIpoBaHus «Nonel», «ExelTM» 3A0 «Opukay.
Poccuiickue BOTHOBOIHBIE CHCTEMBI HedyekTpudeckoro maunuupoBanus: «CHHB», «Hckpa» (OAO
«HM3 «Mckpay), «daumuny, «Koprrya» (OAO «Mypomery).
ITpon3BoICTBO B3pHIBA HA Kapbepax 10 pPagHOCHTHATY.
Y CTpoicTBO, XapaKTEPUCTHKH, 001aCTh MPUMEHEHHS M 3aBOBI-M3TOTOBUTEIN KYMYJISITUBHBIX W HIJIAHTO-
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BBIX 3apsJ0B.
19. IlepcrieKTHBBI pa3BUTHS CPEICTB HHUIIMHPOBAHUSI.
- COCTaBIIATh AITOPUTM M IpOrpaMMsbl Ui peuie- | [IpumepHble 3aianus 1JIA NPAKTHYECKUX padoT:
HUSI KOHKPETHOM MaTeMaTUYECKOM 3a1a4H; Ilpakxmuueckas paboma Ne7. Pacuer napamerpos BBP npu B3pbIBaHNM HA NOANOPHYIO CTEHKY.
- aHAJIM3UPOBATH TOJIyYCHHBIE pe3yabTaThl pelle- | 3agaua. OnpeaenuTs napaMeTpsl OypOB3pBIBHBIX pabOT NPH B3PHIBAHUH HA MOJNOPHYIO CTEHKY I10 CIIEAYI0-
HUs 337124 Ha OBM; 1M BapHaHTaM:
-COCTaBISTh IPOEKTHYIO JOKyMEHTAalMI0 Ha Bapuant Mero/1Ka pacueTa py B3pbIBAHUHM Ha CBOOOIHBINA OTKOC yCTyMa
B3pBIBHBIC PabOThI C UCIIOJIB30BAaHUEM COBpEMEH- || 1-5
HBIX IPOrPaMMHBIX MPOMYKTOB OOLIETO M cIeld- || 6-10 Meronuxa Coro3esphIBnpoMa
aJIbHOTO Ha3HAYECHMS. 11-15
1620 Meronuka I'unpopynbl
;é:ég MeTtoanka B.B. PxxeBckoro
Ilpakmuueckaa paboma Ne8. Pacuer napamerpoB BBP npu KoHTYpHOM B3pbIBaHMM.
3apaua. OnpenenuTb napaMmeTpbl OypOB3PBIBHBIX pabOT MPH KOHTYPHOM B3PBIBAHUH JJIsI CIIEAYIONIUX YCIIO-
BHI:
VYMeTn: [Ipenen npouHo- CKopocTs
Baprant CTH MOPOJ Ha HJ‘IOTHOCTLSI pOIOIBHEX BricoTa Huamerp
pacTsKEeHHE, MOpoJ, KI/M”, SO M/C ycTyna, M CKBaXXHH, MM
MIla ’
1 5 1700 2000 15 110, 220
2 5 2400 2900 30 110; 160
3 7,5 2000 2300 15 110, 220
4 7,5 2600 3100 30 110; 160
5 10 2300 2600 15 110, 220
6 10 2800 3300 30 110; 160
7 12,5 2600 2900 15 110, 220
8 12,5 3000 3500 30 110; 160
9 15 2900 3200 15 110, 220
10 15 3200 3700 30 110; 160
11 17,5 3200 3500 15 110, 220
12 17,5 3400 3800 30 110; 160
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Crpyxk-
TYpHBIN
3IEMEHT IInanupyemsle pe3yabTaThl 00yUeHUS OrneHouHBIE CpEACTBA
KoMIIe-
TEHLUH
13 20 3300 3600 15 110, 220
14 20 3500 3900 30 110; 160
15 22,5 3400 3700 15 110; 220
16 22,5 3400 4000 30 110; 160
17 25 3500 3800 15 110, 220
18 25 3600 4100 30 110; 160
19 27,5 3700 4200 15 110, 220
20 27,5 3900 4400 30 110; 160
Ilpakmuueckaa paboma Ne9. Pacuer 0e30nacHbIX PacCTOSIHUI M0 mopaxkawumum ¢Gakropam npu Beje-
HUHU B3PBIBHBIX padoT.
3apaua. Paccunrarh Ge30nacHble PacCTOSIHUS, HUCIOJIB3YsI HCXO/HBIE JaHHBIE M pacyeTHbIC MapaMeTphl MpaK-
TU4ecKoi pabotel 1. J{miHy B3pbIBHOTO OJ0Ka NPUHATH paBHOH 250 M.
[To pesynpraram pacuera HOCTPOHUTH IUIAH B3PHIBHOTO OJIOKA C yKa3aHWEM TpaHHMI] ONACHBIX 30H IO IOpa-
JKArIUM (PaKTopaM B CHCTEMe aBTOMAaTH3HPOBaHHOTO npoektupoBanmst KOMITAC.
- HaBBIKaMH cOOpa HEOOXOANMBIX MCXOAHBIX AaH- | [Ipumep 3aganus st KOHTPOJIbHOM PadoThI:
HBIX JUISl pa3pabOTKH OTIEIBHBIX crioco0oB U Me- | B cucremax aBTomMarusupoBaHHOTO TpoekTrpoBanus Komnac i AutoCAD BEMEpTHTH TPaHUILy ONIACHOM
TOJIOB pa3pyleHus TopHbIX mopox npu OI'P; 30HBI IIPU B3PBIBHBIX Pa00TaX, yKa3aTh PaCCTAHOBKY MOCTOB OLCTUICHHUS.
- HaBBIKAMU pabOTHl ¢ HOPMATHBHO-TEXHUYECKOH
JOKyMEHTaIMell TpH OOOCHOBAaHUM IIPOCKTHBIX
Bna- peleHnit B 00sacTi pa3pylIeHHs TOPHBIX HOPOJ
TETh: npu OT'P;
- HaBBIKAMH B3aUMOJEWUCTBHUS C pa3paboTdyUKaMu
OTJICJIBHBIX PA3/IeNIOB MPOEKTHOI JOKYMEHTAINH B
IUTaHE TMPEJOCTABJICHUS M TOJIYYCHUS HE0O0XOaH-
MBIX JAHHBIX JJIS1 TPOCKTHPOBAHUS PA3TUUHBIX
croco0oB pa3pymieHus ropHeIx nopos npu OI'P.

0) Ilopsaok nMpoBeAeHUs] MPOMEKYTOUHON ATTECTAUM, OKA3ATeJ I U KPUTEPUHU OLlCHUBAHMS:
Nzydenne nucrurmumnbl «Pa3pymenne ropusix nmopoa npu OI'Py» 3aBepmiaetcst ciaueit 3aueta. 3ader siBisieTcss GOpMON UTOTOBOTO KOHTPOJIS
3HAHUH ¥ YMEHUM, TTOTYyYEHHBIX Ha JIEKIUSIX, CEMUHAPCKUX, TPAKTUICCKUX 3aHIATHUSIX U B MPOIECCE CAMOCTOATEIBHON PabOTHI.
B nepuo1 moAroTOBKH K 3a4eTy CTYACHTHI BHOBH OOPAIIAIOTCS K MPOHIeHHOMY yuyeOHOMY MaTepuaiy. [Ipu 7TOM OHM HE TOJIBKO CKPEIUISIOT T0-
Jy4yeHHbIE 3HAaHUA, HO U TIOJIy4aroT HoBbIe. [IoAroTOBKA CTYZ€HTa K 3aUeTy BKJIIOYAET B ce0s TPH dTana:
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- caMOCTOATeNbHas paboTa B TEUEHUE CEMECTPa;

- HETIOCPEACTBEHHAs MTOATOTOBKA B JIHU, IIPEALIECTBYIOIINE 3K3aMEHY 110 TEMaM Kypca,

- IOJITOTOBKA K OTBETY Ha BOIIPOCHI, COAEpKaIecs B OuIeTax.

JIuteparypa Ui TOATOTOBKM K 3a4€Ty PEKOMEHJIyeTCsl MperojaBareieM JH00 yKa3aHa B y4eOHO-METOAMYECKOM KOMILIEKce. J[JIsi MOIHOTHI
yueOHOHI MHPOPMALIMKU 1 €€ CPAaBHEHUS JIydllle UCII0JIb30BaTh HE MeHee JBYX y4eOHMKOB. CTy/IEHT BIpaBe caM MPHUAEPKUBATHCS JIFOOOH U3 MpeaCcTaB-
JICHHBIX B y4eOHHMKAX TOYEK 3PCHHSI IO CIIOPHOM MpobiiemMe (B TOM YUCIE OTIUYHON OT MPernojaBaTelisi), HO MPH YCIOBUH JOCTATOYHOW HAYIHOU ap-
TYMEHTaLUH.

OCHOBHBIM MCTOYHHUKOM MOJTOTOBKHU K 3a4€Ty SIBJIIETCS KOHCIIEKT JIEKLUH, I/ie y4eOHbIil MaTepual JaeTcsi B CUCTEMaTU3UPOBaHHOM BUJE, OC-
HOBHBIE IIOJIOKEHHUS €r0 JeTATU3UPYIOTCS, MOAKPEIUISIIOTCS COBPEMEHHBIMU (hakTaMu U MH(popMaluell, KOTOpble B CUIIy HOBU3HBI HE BOLIUIM B OIy0-
JMKOBAHHBIC MI€YaTHBIC ICTOYHUKHU. B X0/1€ MOATOTOBKHM K 3a4€Ty CTyJeHTaM He00X0AuMO oOpamaTh BHUMaHHE HE TOJIBKO Ha YPOBEHb 3aIlIOMHHAHUS,
HO U Ha CTENeHb NOHUMAaHHUS U3JIaraeMbIX IpooeMm.

Kpumepuu oyenxu

OTBeT CTyIeHTa Ha 3a4eTe OLICHUBACTCA OJHOW M3 CIEAYIOIIUX OLIEHOK: «3a4T€HO» U «HE3a4TE€HO», KOTOPBIE BBICTABIISIIOTCS IO CIEAYIOLIUM
KPUTEPUSIM.

OLIeHKH «3a4TE€HO» 3aCIy)KMBAET CTYIEHT, OOHAPYKUBIIMI BCECTOPOHHEE, CUCTEMATHYECKOe U IIIyOOKOoe 3HaHue y4yeOHOro M HOPMaTHUBHOI'O
MaTepuaia, yMEIINUi cBOOOAHO BBIMOJIHATH 3aJjaHMsl, IPElyCMOTPEHHbIE TPOrPAMMOM, YCBOUBILNUKA OCHOBHYIO U 3HAKOMBIH C JIOMOJHUTEIBHOU -
TepaTypoi, peKOMEeHJ0BaHHO! Kadeapoil. Taxke oleHKa «3a4T€HO0» BBICTABIISETCS CTYIEHTaM, OOHAPYKHUBILUM ITOJIHOE 3HaHUE Y4eOHOro Marepuana,
YCHENIHO BBIMOJIHSIIOUINM IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHMsl, YCBOMBIIMM OCHOBHYIO JIUTEPATypy, PEKOMEH/I0BaHHYIO Kadeapoid, 1eMOHCTPHU-
pYIOLIME CHCTeMaTHYeCKUI XapakTep 3HaAHUHN MO JUCLHUIIIMHE M CIOCOOHBIE K X CaMOCTOSATEIbHOMY IMOMOJIHEHUIO U OOHOBJICHUIO B X0J1€ JTAJIbHEMH-
el yueOHol paboThl U IpodecCuOoHaIbHON AeaTenbHocTH. KpoMme Toro, OleHKON «3a4TeHO» OLIEHUBAIOTCSI OTBETHI CTYJEHTOB, IOKA3aBIINX 3HAHUE
OCHOBHOT'0 y4yeOHOro mMarepHaia B 00beMe, HeOOXOIMMOM JUIs aibHelIIeld yueOsl U B IpeAcTosel padore mo npodeccuu, CIpaBisIoIUXcs C Bbl-
MIOJIHEHUEM 3a/laHuH, MPETyCMOTPEHHBIX IPOrPaMMOi, HO JIOMYCTUBILINM MOTPEIIHOCTH B OTBETE HA 3K3aMEHE U MPU BBIOJHEHUU KOHTPOJIbHBIX 3a-
JaHUH, HE HOCAIIME MPUHLIUINAIBHOTO XapaKTepa, KOrjla yCTaHOBJIEHO, YTO CTYAEHT 00J1a/1aeT He0OXOAUMMBIMU 3HaHUSMHU IS ITOCIEAYIOIIEro ycTpa-
HEHHsI YKa3aHHBIX ITOIPEIIHOCTEN MOl PYKOBOJICTBOM IIPENOIAaBATENS.

O1eHKa «HE3aYTEHOY» BBICTABIISAETCS CTYJEHTaM, OOHApYKMBIIUM MPOOEbl B 3HAHUAX OCHOBHOT'O y4eOHOro MaTepuana, JOMYyCKaloIUM MpHH-
LUITUAIbHbIE OMKUOKY B BBIMOJIHEHUH MPETyCMOTPEHHBIX MPOrpaMMoi 3a1aHuid. Takoi OIEHKHU 3aciy>KUBAlOT OTBETHI CTYJEHTOB, HOCSIINE HECHUCT e-
MaTU3UPOBAHHBII, OTPBIBOYHBIN, TOBEPXHOCTHBIN XapaKTep, KOIr/la CTYIEHT HE TOHUMAET CYIIECTBA U3JIaraéMbIX UM BOIIPOCOB, UTO CBUAETEIbCTBYET
0 TOM, YTO CTYJEHT HE MOXKET JaJiblIe MPOI0JKATh 0O0yYeHHE WU IPUCTYNATh K MPO(PECCHOHAIBHOMN 1eATeNbHOCTH 0€3 TOMOTHUTEIbHBIX 3aHSITUH MO
COOTBETCTBYIOILLEH TUCLHUIIIINHE.
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8 YueOHO-MeTOANUYECKOE U HH(POPMAIIHOHHOE 00ecTieyeHne TUCIUIIHHBI
a) OcHoBHAas JIMTEpaTypa:

1. Kyry3oB, B.H. [IpoektupoBanue u opraHus3anus B3pbIBHBIX paboT [Tekcr]: yued. st By30B /
b.H. Kyrty3oB, B.A. benun. — M.: WU3narenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHH-
Bepcurera, 2012. — 416 c.: wir. ISBN 978-5-98672-283-2.
2. benun, B.A. Texnonorust 1 6€301MaCHOCTh B3PBIBHBIX Pa00T [ DIEKTPOHHBIN pecypc]: yueOHoe
nocob6ue / B.A. benun, M.I'. I'op6onoc, P.JI. KopoTtkoB. — Mocksa : MUCHUC, 2019. — 74 c. Pexxum
nocryna: https://e.lanbook.com/book/116909. — 3ara. ¢ sxpana ISBN 978-5-907061-08-8.
3. B3pbIBHOE pa3pylieHHne ropHbIX opo. PacueT mapameTpoB OypOB3pbIBHBIX padOT HAa OTKPBITHIX
TOPHBIX pa3paboTKax [DNeKTpOHHBIN pecypc]: yueoHoe mocodue / B.A. beaun, M.I'. 'op6onoc,
P.JI. Kopotkos, .T. Kum. — Mocksa : MUCHUC, 2019. — 97 c. — Pexxum nocryna:
https://e.lanbook.com/book/116910. — 3aru. ¢ sxpana ISBN 978-5-907061-09-5.

0) lono/IHUTeILHAS JIUTEPATypa:
1. Kyry3oB, b.H. Meronp! Beaenust B3pbIBHbIX padoT. — Y.1. Pa3pyiieHne ropHsix Hopo B3pbIBOM.
[Tekcr]: yue6. mist By30B / B.H. KyTy30B. — 2-¢ uzn., crep. — M.: U3narennsctBo «['opHas kHUTay,
«Mup ropHoil kauru», MsnarenbcTBO MOCKOBCKOTO rOCyAapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2009. —471 c.: un. ISBN 978-5-98672-145-3 (B nep.), 978-5-7418-0590-9.
2. Kyry3os, b.H. Meronb! BefieHust B3pbIBHBIX paboT. — Y.2. B3pbIBHBIE paOOTHI B TOPHOM JIeje U
IPOMBIIIJICHHOCTH [DNeKTpoHHbIN pecypc]: yueO. ans By30B / b.H. Kyry3os — M.: U3natenscTBO
«l"opHas kHura», «Mup ropHoii kaurn», M3garenbctBo MOCKOBCKOr0O rocyJapCTBEHHOTO TOPHOTO
YHUBEPCUTETA, 2008. — 512 c.: ui. — Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll_id=1518. — 3arnaBue ¢ skpana. ISBN 978-5-98672-
197-2 (B mep).
3. Kprokos, I'."M. ®usuka paszpyiieHus TopHbIX opoA npu Oypenuu u B3psiBanuu. Y.11. Pazpymie-
HUe rOpHbBIX opoJ npu Oypenuu. Pasznen 1. BHenpenue 3yObeB B paspyliaeMyro Hopoay. Y JapHo-
BpalareIbHbIi cr1ocod Oypenus [DnekTponHbii pecype]: yueb. mocodue / .M. Kprokos. — M.:
N3narenbcTBO MOCKOBCKOIO rocy1apcTBeHHOro ropHoro ynusepcutera, 2007. — 106 c. — Pexxum
nocryma: http://e.lanbook.com/books/element.php?pll id=3285. — 3arnasue ¢ sxpana ISBN 5-
7418-0313-X.
4. Komamenko, B.U. B3psiBabIe padoThl [Teker]: yue6. mis By3oB / B.M. Komamenko, B.®. Hoc-
koB, T.T. Mcmaunnos — M.: Beicias mkona, 2007. — 439 c.: un. ISBN 978-5-06-004821-6.
5. Ceiicmuueckasi 6e3omacHocTh Tipu B3pbIBHBIX padotax [Texcr] / B.K. Comen, b.H. Kyry30B,
A.JI. MapssicoB u ap. — M.: 3natenscTBO MOCKOBCKOTO TOCYIapCTBEHHOTO TOPHOTO YHUBEPCUTE-
Ta, 2012. — 228 c. ISBN 978-5-98672-306-8.
6. TexHonorus B3peIBHBIX paboT [Tekct]: yued. mocobue / B.I'. Maptsinos, B.1. Komamenko, B.A.
benun u np.; mox pen. B.I. MaprteiHoBa. — M.: Cryaent, 2011. -439 c.: un. ISBN 978-5-4363-
0005-4.
7. Pxesckuii, B.B. OtkpbiTeie ropHbie padoTel [Tekct]: B 2 4. Yacts |. [IponsBoacTBeHHBIE MTPO-
reccol: yued. uist By3oB / B.B. PxeBckuii. — 4-e uz., nepepad. u non. — M.: Heapa, 1985. — 509 c.
8. Jlesun, A.ILI. Windows XP u Vista [Tekcr] / A.IIl. Jlesun. — CII6.: ITutep, 2008. — 624 c.: u.
ISBN 978-5-91180-5 17-3.
9. Kopumiikos, C.B. Pacuer mapameTpoB OypOB3pHIBHBIX paOOT NMPH CKBRKUHHON OTOOIKE Ha Kapb-
epax [Tekcr]: yue6. mocobue / C.B. Kopuuixkos, }0.B. Crenun, A.Jl. CrapukoB. — ExarepunOypr:
Nzn-Bo YITTA, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeTonnyeckue yKa3aHus:
1. Cumonos, I1.C. Pacuer nmapamerpoB BBP no meronuke Coro3p3pbiBiipoMa [TekcT]|: MeTonnye-
CKHE yKa3aHWs K BBINOJHEHHIO JabopaTopHbix pabot / I1.C. CumonoB. — Marautoropck: 'OY
BIIO «MI'TVY», 2008. — 14 c.
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2. CumoHoB, I1.C. Pacuer napamerpoB bBP no meronuke I'unpopyast [TekcT]: MeTonuyeckue yka-
3aHMS K BBIMOJHEHHIO JabopatopHbix pador / II.C. CumonoB. — Marnurtoropck: I'OY BIIO
«MI'TY», 2009. — 19 c.

3. CumonoB, I1.C. DHepreTuueckuii METOJ pacueTa mapaMeTpoB MacCOBOTO B3PhIBA MPHU YCTYITHOM
otOoiike [TekcT]: MeTomMYecKre yKa3aHus K BBITIOJHEHUIO JTabopaTopHbX padot / [1.C. CuMoOHOB,
B.K. YronpaukoB. — Marautoropck: 'OY BIIO «MI'TY», 2010. — 25 c.

4. CumoHnoB, I1.C. Pacuer nmapameTpoB OypOB3pHIBHBIX pa0OT MPU B3pHIBAHUHU HA MOIIOPHYIO CTECH-
Ky [Tekct]: MmeTomuueckue yka3zaHus K BBINOJIHEHHUIO abopaTopHbix padot / I1.C. Cumonos, B.K.
VYronabHukoB. — Marautoropck: M3a-so Marauroropcek. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. —
18 c.

5. CumonoB, I1.C. Pacuer napameTrpoB OypOB3pBIBHBIX paOOT Py KOHTYPHOM B3pbiBaHuU [Tekcr]:
METOJMYECKHe yKa3aHus K BbINOJHEHHIO JabopartopHbix padbot / I1.C. CuMoHOB. — MarHuToropck:
W3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2012. — 16 c.

6. Cumonos, [1.C. Pacuer Ge30omacHbIX PacCTOSHUI MO MOpakaroIIUM (QakTopam IMPU BEICHUHU
B3pPBIBHBIX paboT [TekcT]: MeToauveckne yka3zaHWs K BBIIOJHEHHUIO Jaboparopubeix pador / I1.C.
CumonoB. — Marauroropck: U3n-Bo Maruurtoropck. roc. Texs. yH-ta uM. [.11. Hocona, 2013. — 24
c.

7. Cumonos, I1.C. Pacuer mapamerpoB OypOB3pbIBHBIX paboT mo meroauke B.B. PxeBckoro
[Tekct]: MmeToanyeckue yKa3zaHHs K BBIOJHEHHUIO j1aboparopHbix padot / [1.C. CumonoB. — Mar-
Hutoropck: M3n-Bo Marautoropck. roc. Text. yu-ta um. [.J1. Hocosa, 2016. — 25 c.

r) [Iporpammuoe o0ecieuenne u MHTEpHET-pecypcebI:

Haumenosanue [10 No norosopa Cpok neicTBUS JTUIEH3UU

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J11-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
J-1227 ot 8.10.2018 11.10.2021

. . J-757-17 ot 27.06.2017 27.07.2018

Microsoft Windows 10 J71-593-16 o1 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

Mathcad Education - University

Edition (200 pack) J1-1662-13 ot 22.11.2013 beccpouno

KOMIIAC 3D V16 na (100

OJTHOBPEMEHHO pabOTaIONINX J-261-17 ot 16.03.2017 beccpouno

MECT)

Autodesk AcademicEdition

Master Suite Autocad 2011 K-526-11 0122.11.2011 beccpouno

KasperskyEndpoindSecurityis | J1-300-18 ot 21.03.2018 28.01.2020

ouzHeca-CTaHIapTHBIN N-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016

7Zip ﬁggGonHo pacripocTpanse- BecepouHo

1. Poccwuiickas I'ocymapcteennas oubamoreka URL: http://www.rsl.ru/.
2. Poccuiickas HanmonanbHasg ouonmuoreka URL: http://www.nlr.ru/.
3. l'ocynapcTBeHHas myOanyHas HAydHO-TEXHUYECKas onbmuoTexa Poccun

URL: http://www.gpntb.ru/.

4. Public.Ru - mybnuunast nntepueT-6uoamorexa URL: http://www.public.ru/.
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5. DnekTpoHHO-OMONMHMOTEeYHAsE cucTeMa u3arenbeTa «Jlanb» URL: http://e.lanbook.com/.

6. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.ru URL: http://elibrary.ru/.

7. MexxBeIOMCTBEHHAs] KOMHCCHS 10 B3pBIBHOMY €)1y IpU AKaJeMUU TOPHBIX HAyK

URL: http://mvkmine.ru/.

8. "B3psiBHOE 1ei10"— HaydHO-TexHuueckuit coopauk URL: http://sbornikvd.ru/.

9. I'opHbIit HHGOPMAIIMOHHO-aHATUTHYECKUI OI0JUIETeHD (HayYHO-TeXHUYecKui )KypHain) [ MADB
URL: http://www.giab-online.ru/.

10. XKypnan «®usuka ropenus u B3psia» URL: http://www.sibran.ru/journals/FGV/.

11. XKXypuan «Pu3uko-TeXHHIECKHUEe IPOOIeMbl pa3paboTKH MOJIE3HBIX UCKOTIAEMBIX)

URL: http://www.misd.ru/publishing/jms/.

12. HayuHo-Texuuueckuii )xypHain «/3BecTust BeICIINX yueOHBIX 3aBefieHui. ['OpHBbIii xKypHaI»
URL: http://mj.ursmu.ru/.

13. T'opusiit xxypHan. MU3narensckuit nom «Pyna u Meramib»y

URL: http://www.rudmet.ru/catalog/journals/1/.

14. Tlouckoas cucrema Akanemus Google (Google Scholar). - URL: https://scholar.google.ru/.
15. Uudopmannonnas cucrema — EquHoe okHo qocTyna Kk nHGopManuoHHeIM pecypcam. - URL:
http://window.edu.ru/.

9 MaTepl/IaJleO'TeXHI/I'leCKOC o0ecneyeHue AUCHHUIIIMHBI
MaTepI/IaJILHO-TeXHI/I‘leCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH OcHallieHue ayJuToOpuu
Y4eOHble ayAUTOPUH [T IpoBeie- | MyInbTUMEIUITHBIE CPECTBA XPAaHSHHS, TIEpeIavyn U TIpe/-
HUs 3aHATUHN JICKLMOHHOIO TUIIA CTaBJICHUsI HH(OpMAIUU

Y4eOHbIe ayIUTOpHUH IS TTPOBeie- | MynbTHMEIUHHBIC CPEIICTBA XPAHCHHUS, TEPEeIady U MIPE/I-
HUS IPAKTHUYECKUX 3aHATHI, TPyM- | CTaBICHUS HHPOPMAITUH.

MOBBIX U MHJIUBUIYAIbHBIX KOH- Komrekc TecToBbIX 3aJaHUi 1T POBEACHUS IPOMEKY-
CyNbTAIlNi, TEKYIIET0 KOHTPOJS M | TOYHBIX U PYOEKHBIX KOHTPOJICH.

MIPOMEXYTOUYHOU ATTECTANH

[Tomemenus ans camocrostensHoil | [lepconanpHbie KoMnbIoTephl ¢ maketoM MS Office,

PpaboThI OOYYAOIITHXCS: KOMITBIO- Mathcad, Autodesk Autocad, Komrmac, Berxogom B IHTepHET
TEpHBIE KIJIACChl; YUTATbHbIE 3aJIbI U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
O61OIMOTEKH 00pa30BaTeNbHYIO0 Cpely YHUBEPCUTETA

[Tomemenue it xpanenus u npo- | lkadsr 11 xpaHeHus yueOHO-METOMUECKON JOKYMEHTa-
($uIaKTHYECKOro 00CIyKUBAHUS 11U, y4eOHOro 000py10BaHMs U y4eOHO-HAIJIAIHBIX TOCO-
yueOHOro 000pYAOBAHUS Owmid.
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