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1 Ilesin ocBOEHMA TUCHUTIIINHBI

ensimu ocBoeHust quctMIUIMHBI «Pa3pymienne ropubix nopona npu OI'Py» saBnstorcs: uzyde-
HHUE CTYJCHTaMHU OCHOB IPOEKTUPOBAHMA MapaMeTpoB OypoB3pbIBHBIX pabot Ha OI'P; pasBurtue y
CTYJEHTOB JINYHOCTHBIX Ka4eCTB, a Takke GpopmMupoBaHue npodheccuoHaIbHbIX KOMIIETEHIIUH B CO-
orBercTBUHU ¢ TpeboBanusiMu @PI'OC BO no cnenumansHocta 21.05.04 T'opHoe aeno.

3agauu u3yyeHUs1 TUCHUTLIUHBI

- TO3HAKOMUTbH CTYJCHTOB C METOJMKAMH pacyeTa napaMeTpoB OypOB3pBIBHBIX PadoOT;

- HAY4YUTbh CTYJCHTOB OOOCHOBBIBATh TEXHOJOTHIO, PACCUUTHIBATH OCHOBHBIE MapaMeTphbl
B3pPBIBHOM OTOOWKM IIMypOBBIMH M CKBRKWHHBIMHU 3apsaMH HpU B3pHIBAHMM Ha Kapbepax M Ha
JIPYTUX TOPHBIX U IPOMBIIUICHHBIX 00BEKTaX Ha 36MHOM TOBEPXHOCTH;

- Pa3BUTh Y CTYACHTOB I'OTOBHOCTb NPOBOJUTH TCXHUKO-3KOHOMHWYCCKYIO OLICHKY NPOCKTHBIX
pelIeHuit Tpy MPOU3BOJICTBE OYPOBBIX U B3PBIBHBIX PabOT U pabOT CO B3PbIBYATHIMU MaTepHalaMH,
pPCaIM30BbIBATH B HpaKTH‘{eCKOﬁ ACATCIIbBHOCTU MMPCAJIOKCHUA 110 COBCPIICHCTBOBAHUIO TCXHUKHU U
TEXHOJIOTUH MPOU3BOJCTBA OYPOB3PHIBHBIX pabOT, MO BHEAPEHUIO HOBEUIINX CPEACTB MEXaHM3a-
AU, IPOLIECCOB U TEXHOJIOTU;

- BBIpa0OTaTh y CTYJEHTOB CIIOCOOHOCTh K aHAJIM3Y 3aKOHOMEPHOCTEH MOBEICHUS U YIpaB-
JICHHUs CBOMCTBAMHU TOPHBIX TMOPOA M COCTOSHUEM MacCHBa B Mpoleccax MO0OBMH U NepepadOTKU
TBEPABIX IOJIE3HBIX HMCKOMAEMbIX, a TaKXke MPH CTPOUTENHCTBE M IKCIUIyaTallUd MOJ3EMHBIX CO-

OpYKECHUH.

2 MecTO JTHCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl NOATOTOBKH CIIeI[U-
aJmcTa

Jucuunnuna «Pa3pymenue ropubsix nopos npu OI'P» BxoauT B BapuaTuBHYIO 4acTh OJ0ka 1
00pa3oBaTeNbHON IPOTrPAMMBI.

JUig n3y4eHus JUCIUIUINHBI HE0OX0IMMBbI 3HaHUsI (YMEHHUs, BIIaZeHHsI), CQOPMUPOBAHHBIE B
pe3yJIbTaTe U3yUeHUs TAKUX JUCLIUIUINH KaK «be30IacHOCTb KU3HEACITEIbHOCTHY, «I'eoMexaHu-
Ka», «OTkpbITas pazpadorka MIIN», «IIpomeccel OTKPHITBIX TOPHBIX paboT».

3HaHus (yMEHMs, BIaJICHUs), IOJyYSHHbIE IIPU U3YYE€HUHU JaHHOM JUCLUIUIMHBI Oy1yT HEeoO-
XOJIUMBI TPU OCBOEHHE AUCHMIUINH: «[lnaHupoBaHue OTKPBITHIX TOPHBIX padoT», «IIpoekTupona-
HUE KapbePOB».

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS IHCIHIIIHHbI
U IUIaHUpYeMble pe3yJibTaTbl 00y4eHUs
B pesynbrare ocBoeHus aucuumiiuHbl «Paspymenne ropusix nopog npu OI'Py» o6ygaromuiics
JIOJKEH 00J1aaTh CIEAYIOIMMU KOMIIETCHIUSAMU:

CTpyKTYpHBII JIEMEHT

[Tnanupyemblie pe3yabTaThl O0y4eHUS
KOMITETCHITUHT py' pesy. yu

IIK-16
TOTOBHOCTBIO BBITIOJIHATE OKCIICPUMEHTAJIBHBIC U na6opaTopHHe HUCCIICO0OBAaHHA, UHTCPIPETUPO-
BaTb INOJIYUCHHBIC PE3YJIbTAThI, COCTABJIATH U 3alIUINATE OTUCTHI

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

- OCHOBHBIE METO/bl IKCIIEPHMEHTAIBHBIX M JIA0OPATOPHBIX HCCIIEIOBAHUIN
CBOMCTB FOpPHBIX MOPOJ NIPH pa3pyLIarOIINX HArpy3Kax;

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

3HaTh

- OLCHUBATh IIONYYEHHBIE DJKCIEPUMEHTANIBHBIE NAHHBIE IIPU pPa3pyLICHUU
TOPHBIX IIOPOJ;

- IPUMEHATH J1a00paTOPHbIE METO/bl UCCIIEAOBAaHUN TOPHBIX MOPOJ IPU pa3-
PYLIEHUH JUI PELIEHUs] TUIIOBBIX 3aJja4 TOpHOro npoussojcTsa npu OI'P;

- IPUMEHATh METOABI aHaIM3a U 00pabOTKM JaHHBIX SKCHEPUMEHTAIBHBIX U
71a00paTOPHBIX MCCIIEe0BaHUs ITporieccoB paspymenus npu OI'P.

YmMmern




CTpyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Bnanets

- TEpPMHUHOJIOTHEN B PaMKax pa3pyLIeHUs TOPHBIX IOPOJ;

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

- COBpEMEHHBIMU MEXaHU3MaMH U 000PYIOBAHUSIMHU pa3pyILICeHHUs TOPHBIX IMO-
pox ipu OI'P.

IICK-3.2

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

pabor

3HaTh

- OCHOBHBIE CIIOCOOBI pa3pylCHHs NPHU Pa3pabOTKE MECTOPOXKIECHUH IOJIe3-
HBIX MCKOIIAEMBIX, YCJIOBHMSI MX NPHUMEHEHHs, OCHOBHbBIC TEXHOJIOTMYECKUE
nporeccsl OI'P;

- IPUHLUIIBI 0OOCHOBAHUS CIIOCOOOB Pa3pyIIEeHHs TOPHBIX TOPOJ B OCHOBHBIX
TEXHOJIOTMYECKHX Mpolieccax pa3pabOoTKU MECTOPOKACHUH;

- OCHOBHBIE€ IPUHLUIBLI pacyeTa OypOB3PHIBHOIO CIOCO0a pa3pyllIeHUs B OcC-
HOBHBIX TEXHOJOIMYECKUX MPOLIECCaX, OCHOBHBIE METOMUKHU OIpPEAEICHUS
napaMeTpoB OypOB3pbIBHBIX padOT Ha Kapbepax.

YmMmern

- OTIpEIeIIATh TJIaBHBIC MMapaMeTphl Kapbepa M BEIOUpATh BUJ TOPHOTO 000pY-
JIOBaHUSA I 3aJJaHHBIX TOPHOTEXHUUECKUX YCIOBUH pa3pabOTKH;

- ONpENeNsITh BUJ M THUIl TOPHOTO O0OpYAOBaHUS JJIsi Pa3pylICHUS TOPHBIX
[OPOJ MO 3aJJaHHBIM TOPHO-TE€0JIOTUYECKUM U FOPHOTEXHUUYECKUM YCIOBUSIM
SKCIUTyaTallid MECTOPOKICHMS;

- 000CHOBBIBATh TOTPEOHOE KOJIMYECTBO TOPHOTO OOOpPYIOBAaHHS MO BCEM
TEXHOJIOTUYECKUM TPOLIECCaM OTKPBITBIX TOPHBIX PadoT, ONMpenessaTh NoTpeo-
Hoe Konn4decTBOo BB miis kapwepa.

Bnanerts

- CIPABOYHOI JIUTEPATYpPOH 1O BHIOOPY OCHOBHBIX BHUIOB M THUIIOB 00OPYIO-
BaHUS JUIsl pa3pylICHUs] TOPHBIX MOPOJ M ONpEAENeHHs X paboynXx mapameT-
POB;

- IPAKTUYECKUMHU HAaBBIKAMHU Pa3pabOTKH CXEMbI MOHTa)kKa B3PHIBHOW CETH Ha
OI'P;

- MPaKTUYECKUMHU HaBbIKaMH pa3padboTku npoektoB BBP npu OI'P.

IMCK-3.4

CHOCOOHOCTBIO pa3pabaThIBaTh OT/AEIbHBIE YACTU MPOEKTOB CTPOUTENIBCTBA, PEKOHCTPYKIIMHU U TIe-
PEBOOPYKEHUSI OOBEKTOB OTKPBITHIX TOPHBIX PAaOOT, MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALIHIO C
y4eTOM TpeOOBaHHUM MPOMBIIIICHHON 0€30acHOCTH

- METOJIMKH pacyera napaMeTpoB OypOB3pBIBHBIX paloT;
- TpeOOBaHUs, IPEIbABISIEMbIE K TPOEKTaM OypOB3pPBIBHBIX paldoT;

3uath - OCHOBHbIE MH(QOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU U Tpebo-
BaHUsI MH()OPMAIIMOHHON 6€30aCHOCTH.
- COCTaBIISATh AJIFOPUTM U IPOrpaMMBbI JJIs PEeLICHUS] KOHKPETHOM MaTema-
TUYECKOM 3a/1auy;

Vers - AHAJIN3UPOBATh MOJYYEHHBIE PE3yJIbTaThl pelIeHUs 3a1a4 Ha DBM;

-COCTaBJIATh NMPOEKTHYIO JOKYMEHTAIIMIO Ha B3pbIBHbIE PaOOThI C UCIONb-
30BaHHUEM COBPEMEHHBIX MPOTPAMMHBIX MPOAYKTOB OOIIETO U CIelHab-
HOI'O Ha3HAYEHHUS.




CTpYKTYpHBIH 3JICMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS
KOMIIETCHITUHU py' pesy. yu

- HaBbIKaMHU cOopa HEOOXOIMMBIX MCXOAHBIX JAHHBIX IS pa3pabOTKU OT-
JIeJIbHBIX CIIOCOO0B ¥ METO/I0B pa3pylieHus ropHbix nopox npu OI'P;

- HaBbIKAaMHM DPAOOTHI C HOPMATHUBHO-TEXHUYECKOW JTOKyMEHTAlUued MpH
000CHOBaHUH MPOSKTHBIX PEIICHUH B 001aCTH Pa3pyUICHHS TOPHBIX MOPOJT
Bnanets npu OI'P;

- HaBBIKAMH B3aWMOJICUCTBUS C pa3pabOTUMKAMHU OTJEIBHBIX pPa3ieioB
MIPOEKTHON JOKYMEHTAIMH B IJIaHE MPEJOCTaBICHUS U IMOJYy4eHUs HEOO-
XOJIUMBIX JIaHHBIX JUJISl MPOEKTHUPOBAHUS PA3IMYHBIX CIIOCOOOB pa3pylie-
HUs TOpHBIX nopoy ipu OI'P.




4 CTpyKTYypa M coJiepKaHue IUCHUIINHBI
OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISACT 3 3a4eTHBIX enquHullbl, 108 akan. gacos, B TOM ducie:

— KOHTaKTHas padota — 15,3 akas. yacos:
aynutopHas — 14 akaj. 4yacos;
BHeayauTopHas — 1,3 akaj. 4acoB

— caMmocTosATeIbHas padora — 88,8 akan. 4acos;

— MOJTrOTOBKA K 3a4eTy — 3,9 akaj. yaca.
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1. O0mme BoONpochl BeleHHS] B3PbIB-
HBIX padoT.
]_[C.]'II/I n 3a1a49u JUCHHMIIJIMHBI, CBA3b CO CMCKHBIMHU
JMCUMIIMHAME. 3HAYCHHE MPOLECCOB paspylire- CamocTrosTenbHOe  HM3ydeHHe |YcTHBIM ompoc (cobecemo-|I1K-16
HUA TOPHBIX 1OPOJL B3PRIBOM B BBINOTHCHUM 321 6 | (5 5 yueOHOI U Hay4HOH JuTepary-|BaHUe). I1CK-3.2
Jlad, TIOCTaBJICHHBIX I€pell TOPHOPYIHOH mpo- )
MBIIIJIEHHOCTBIO cTpaHbl. KpaTkas ucropus pas- PBL. KonrponsHas pabora. TICK-3.4
BUTHS B3PBIBHOI'O J¢cJia. Ponr oTedecTBEHHBIX H
3apyOeXHBIX yUEHBIX B Pa3BUTHH TCOPHH U IIPaK-
THUKWU B3PBIBHOI'O A€JIA.
2. OcHOBBI TeOpHH B3pbIBA M [1€TOHA-
uuu 3apsaaos BB
2.1. O0mas xapakTepUCTHKA B3PbIBA U BreimonHeHne = mpakTUYECKUX
B3PbIBYATHIX BelleCTB. paboT (peuieHue 3aaay, MUCH-
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 TPaMMOii TMCIHTUTHHBL KoHTponsHas padoTa. T[ICK-3.4
YCIIOBHUS IPUMEHEHHUS B3PbIBYATHIX BELIECTB. P Nel. P ) EBP
el. Facuer napaMeTrpoB
no Meroanke B.B. P:keBckoro.




AynuropHas

< = =
KOHTAKTHas =05 -
5 9 2 s
pabota g dopma TeKyIero KOHTPOIs | £ =
Pasnen / Tema é (B akaj. yacax) 5 5( Bu camocrogTenpHoM YCIIEBAEMOCTH U E 5 E
. & i = B
JIUCIUTIIUHBI < = | ex|5x=| § X paboThI MIPOMEKYTOUHOU = 5 2
= | &E|EE| & aTTecTaluu S z
& &
= | @ Z| 22| ¢ < =
2| 2g8laeg 2o S
= = O Y A
2.2. Kaaccupukaumu  B3pbIBYATBIX CamocTosTensHOe — M3ydeHne|YcTHHI ompoc (cobeceno-|ITK-16
BEICCTB. 6 | 0,5 5 yueOHOI U Hay4HOIl JauTepary-|BaHUe). I1CK-3.2
BSPBIB‘IaT])Ie XUMHUYCCKHE COCIMHCHHA U CMECCHU.
X PBL KonTponbras pabora. [1CK-3.4
naccudukarys BB no o6aacTsiM npuMeHeHus!.
2.3. B3pbiBuaThie BellecTBa, He coaep-
JKalmue B3pPbIBYATBIX KOMIIOHEHTOB,
JJIS1 OTKPBITBIX TOPHBIX PadoT.
Oo6mme cBenenus o npocreiimux BB. Cmecn am-
MHAYHOM CENUTPBI C TOPIOYMMH HEB3PHIBUATHIMH BEIOJHEHHE  MPAKTHUECKHX
KOMIIOHEHTaMK (JuHaMOHb1). CMECH Ha OCHOBE
v y pabot (peuieHue 3anay, MHUCh-
IPaHyJIMpPOBAHHOM AMMHUAYHOM CENUTPBI C KHJI- Mposepka  wHmuBHIVaD-|[TK-16
KMMU WY JIETKOIUIABKUMH He(TeNpOayKTaMMU, 13- MEHHBIX paboT ¥ T.IL.), Hpexy-|!POBEP . A y
rOTaBJIMBAEMblE HA MECTE IPOM3BOJICTBA B3PbIB- 6 105 1/11 5 CMOTPEHHBIX paboueil  mpo-|HbIX 3a/laHUH. [ICK-3.2
HbIX pabot (uraanut — AC/JIT). peumyiecTsa u Kontponbnas padoTa. I[1CK-3.4

Henocratku cmeceid AC//IT. Tlpocreiimue rpany-
JTUpoBaHHBIe OecTpoTunoBsle BB 3aBoackoro us-
TOTOBJICHUS (TPaHyIUTHI). XapaKTepUCTHKH Tpa-
nymutoB I kmacca (AIl, ACM, AC-C, BK, X, HII,
C-6M). Xapaxtepuctuku rpaHyautoB Il kmacca
(A6, AC-4, AC-8, AD-7, AD-12, ]I-5, M, MTI'-10,
[1C). O6macTh MpUMEHEHUS TPAHYIIUTOB.

FpaMMOﬁ JUCHUITIINHBI.
IIP Ne2. I'papuueckasi TOKyMeHTa-
uMsi 0ypoB3pbIBHBIX PadoT.
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2.4. IllopomkooOpa3Hbie M MPeCCOBAH-
Hble B3pPbIBUYATBHIE BelIECTBA s OT-
KPBITBIX TOPHBIX PadoT.
fhﬁcﬁ 1ﬁfgsjgzga;eiﬂ?fg;ibﬁig g}clgzmgzig: CamoctosaTenbHOoe  u3ydeHue|YcTHbIl ompoc (cobeceno-|I1K-16
BOJCTBO, COCTAaB M B3PbIBYATHIE XapPAKTEPUCTUKU 6 | 05 5 Y4eOHO! 1 HAy4HOM JITHTepaTy-|BaHUE). [ICK-3.2
am-moruToB (6KB, JTHH) m ammonanos (M10, PBL. Kontposbnas pabdoTa. I[ICK-3.4
ckaipHbId Nel, Ne3). XapakTepuCTHKH HaTPOHOB
U3 aMMOHUTOB U aMMOHAJIOB. B3pBIB‘IaTBI€ Xapak-
TEPUCTUKHU, NTOCTOMHCTBA U HCAOCTATKU AETOHUTA
M.
2.5. Tporuicoaepxkamue rpanyIupo- BbimonHeHne — mpakTUYECKUX
BaHHble BB 1Sl OTKPBITBIX TOPHBIX paboT (pellleHne 3a7ad, MHCH-
pador. MEHHBIX PaboT H T.IL), mpeny-|[IpoBepka  mHauBuyans-|[1K-16
womoncimo, cocran n wpmsamwe xapasrepuem| © | O L | ° |cwompeHusx paGoueil npo-|HBIX sanami Hexs2
xu rpammomiTos (82/18, 79/21, 50/50, 30/70, T- TPaMMOH JINCITUTUTHHE. Komrpomnas paGora. ICK-3.4
5). I'pammonutsr 1l kmacca (79/21, TM, M). O6- ITP Ne3. Pacuer mapamerpos BBP
JTACTH IPUMEHEHHUS TPAMMOHHUTOB. . 1o Metoznke Col03B3PHIBIPOMA.
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2.6. IOmyabcuoHHble BB u TexHos0run
HUX M3rOTOBJICHMSI.
OCHOBHI)IG (l)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie M B3PbLIBYATLIC
CBOICTBa OMYJIbCUOHHBIX B3PbIBUATHIX BECILECTB.
TexHOIOrMM H3rOTOBJIEHUS U COCTaBBI OMYJIbCU-
oHHBIX BB. Accoprument smynscuoHHBIX BB 3a .
py0OexkoM. YCTaHOBKM Il HPOU3BOJACTBA 3MYJlb- CamoctosaTenbHOoe  u3ydeHue|YcTHbI ompoc (cobeceno-|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. Kontposbnas pabdoTa. IICK-3.4
«Opmukay, «Makcam» u apyrue). CoctaB U CBOH-
CTBa IOP3MUTOB, TI'PAHOIMHUTOB, OSMYJIbCOJIUTOB,
am¢popiaMa, SMYJIOTPaHOB, CHOMPHUTOB, CIAPPHUTA,
TOBaH4, HUTPOHUTOB, KOJIBIMUTA U JP. ACCOpTI/I—
MCHT IATPOHHUPOBAHHBIX COCTABOB OMYJIbCUOHHBIX
BB.
Hroro no pazneny 3 32| 30
3. JleiicTBHe B3pbIBAa B Cpele H METOABI
peryjJupoBaHusi JpoO0JieHusi TOPHBIX
NMOpoJ
3.1. Ilpoueccsl pa3pymaloluer(3, ceH- BrimosmHeHne  mpakTUYECKUX
CMHY€CKOr0 M BO3AYLIHOIO /eliCTBUA paboT (pelleHue 3a7ad, THCH-
B3pbIBAa 3apsii0B B3PLIBUATOr0 Bellle- .
CTEa p p MEHHBIX paboT U T.I.), IPERy Ilposepka  uHauBUAyanb-|[IK-16
. CMOTPEHHBIX paboueid  Ipo- ” -
Knaccml)m(aupm 3apdaA0B: IO TMOJIOKCHUIO; I10 6 0’5 0’5 5 aMf’[Oﬁ Hc I/II:_[J'H/IHI)I p HBIX 338/JaHHH. HCK 32
dopMe; 0 KOHCTPYKIIMH; IO XapaKTepy JACHCTBHS. p AKCI : KonTponbnas pabora. IICK-3.4

OJeMeHTHl BOPOHKHM B3pbIBA. 3O0HBI JIEHCTBUSA
B3pbIBa. DaKkTOphl, BBI3BIBAIOLIUE DPA3PYLICHUE
TOPHBIX IOPOJ IIPU B3pHIBE.

TP Ned. KoHCTPYKUMM CKBaMKUH-
HbIX 3apsiloB B3pPbIBYATBLIX Be-
LIECTB.
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3.2. Ilpoumecc paspymieHusi MOpPOJ
B3PBIBOM OJUHOYHOIO 3apsaa.
®opMUPOBaHKE 30H MENKOUCIEPCHOrO Apobie-
HUsA, paJuajJIbHOIoO TpeH_[I/IHOO6pa3OBaHI/I§I " BbIJC-
JeHue ceiicMudeckoil BonHbL. OCHOBHBIE Hapa-
METpPBI BOIHBI HANPKEHHUS B TBEPIBIX MOPOJAX. CamocTosaTenbHOoe  u3ydeHue|YcTHbI ompoc (cobeceno-|I1K-16
3aKOHOMEPHOCTH paCHPOCTpaHeg“’I BOTHEL 6 | 0,5 5 y4eOHON M HAy4HOH JIMTEpaTy- BaHHE). [1CK-3.2
HapsHKEHUA B TBECPABLIX MOpOAax. aIpsKCHUA B _
OesrpaHuyHOM MaccuBe. HanpsokeHust y oOHa- PbI. Kontponbras padora. [ICK-3.4
YKCHHOW TOBepXHOCTH. HampsikeHus B paiioHe 00-
pa3oBaHusl OTKOJILHOM W B3pBIBHOM BOPOHKH. 30-
HbI IPOOJIEHHS] B3PHIBOM TPELIMHOBATOTO MACCH-
Ba. 3aKOHOMEPHOCTH PaspyLIEHUs TOPHBIX TOPOJ
B3PBIBOM B 30HE HEPETYIMPYEMOT0 IPOOIEHUSL.
3.3. Ilpouecc pa3pyuieHusi Mopoja Npu
OXHOBPEMEHHOM B3PBIBAHUM HECKOJb-
BrimosmHeHne  mpakTUYECKUX
KHX 3ap5/108. aboT (pemieHue 3aaad, MHUCH
HaHpﬂ)KeHI/IH nmpun OAHOBPEMCHHOM B3pLIBAHUUN p p A ? H HK 16
3apsi10B. OCOOCHHOCTH Pa3pyLICHHs TOPHEIX I10- MCHHBIX paboT U T.IL.), mpeny-| ! POBEpKa . MHIHUBHAYa]Ib-
POJI IPH OXHOBPEMEHHOM B3DHIBAHHH HECKOIBKUX 6 | 05 0,5 5 CMOTpPEHHBIX pabodeil mpo-|HbIX 3a/laHNH. [ICK-3.2
YIJIMHEHHBIX 3apsyloB. SIBIeHHe (OPMHUPOBaHUSA KonTponbnas pabora. I1CK-3.4

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

rpaMMOM TUCIUTIIINHBL.
ITP Ne5. Pacuer mapamerpos BBP
no meroguke 'mnpopyabl.
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3.4. Ilpouecc paspylieHusi MOpoA NpH
KOPOTKO3aMelJIECHHOM B3PbIBaHUM 3a-
PsiI0B.
Cymrocts K3B; ¢dakropsl, onpexpemnsromue 3¢- .
i CamoctosaTenbHOoe  u3ydeHue|YcTHbIl ompoc (cobeceno-|I1K-16
¢extuBHOCTh K3B: mHTEp(epeHIrs BONH HATIpSI- . .
JKEHHUH, 00pa30BaHUe JONOIHUTEIbHBIX OTKPBITBIX 6 | 05 5 Y4eOHO! 1 HAy4HOM JITHTepaTy-|BaHUE). [ICK-3.2
HOBEPXHOCTE, coyapeHye nepeMelaroIuXcs OT PBL. Kontposbnas pabdoTa. IICK-3.4
B3pBIBa 3apsAA0B KyCKOB mopoxabl. OcoOeHHOCTH
pa3pyuieHusd ropHbIX IOPOJA IPHU MNOCICAOBATCIIb-
HOM B3pbIBAHWU 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 ;‘;pyjH%r;’O 3:33"?;353“5”' MEHHBIX PaboT M T.IL.), TIPEAY- [MpoBepka  wHaUBHUAYalb-|[1K-16
JICHHOC NICHCTBHC B3pbIBA. a YHICHHS CMOTPEHHBIX abouell 1mpo- o
HOPOJI KyMyIATHBHBIMH 3apSIAMIL, 6 | 05 0,5 5 peH! p PO-|HpIX 3amanuii. I1CK-3.2
I'PaMMOH THCIUIUIMHBL. KonTponbras padota. I[1CK-3.4
IIP Ne6. Pacuer mapamerpos BBP
Npy B3PbIBAHMH Ha PpPbIXJeHHe
(BCTpsiXUBAHME) TOPHOM MacChl.
HToro no pazaeny 2,5 15 25
IoaroroBka K KOHTPOJIBLHOH padoTe
Ne2
4. llpuHUMIOBI PACIOJIOKEHHUS U pacue-
Ta 3aps/I0B B3PbIBYATHIX BelIECTB
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4.1. O0mme NMpUHUMIOBI pacyera pas-
pymIaoero AeicTBUA COCpPeI0TO4YeH-
HBIX 32pPS/10B. CamoctosaTenbHOoe  u3ydeHue|YcTHbIl ompoc (cobeceno-|I1K-16
TTpoueccrr popmupoBanus noss Hanpsvkenuii npu| 6 | 0,5 5 y4eOHON U HAy4YHOU JIUTEpaTy- | BaHUE). I1CK-3.2
B3pbIBC COCPECAOTOYUCHHOTO 3apsdna. COCpCZ[OTO- pr. KOHTpOJ‘IbHa}I pa60Ta. HCK'34
YeHHBIC 3apsaabl perxiieHus (mpobnenms). Cocpe-
IIOTOYEHHBIE 3apsaasl BeIOpoca. IIpomecc paspy-
IICHUS TIPH 0TOOMKE KaMEPHBIMH 3apsiIaMH.
4.2. O0mme NMpUHOMNBI pacyera pas- BrinmosiHeHME  MpaKkTHUYECKUX
pPyWIalOIIero JAedcTBHUS YAJMHEHHBIX pabot (pemieHue 3anay, MHUCh-
3apsi0B. ) MEHHBIX paboT U T.I.), Ipeny- 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 YIJIHHEHHOTrO 3apsja. [Iporecc paspyiie- IPaMMOil IMCIUILIHHBL. KonTpomsHas paGora [ICK-3.4
HUS IIpU 0TOOMKE CKBaKHUHHBIMU 3apsaamMu. P Ne7. P ' )
¢/. Pacyer napamerpos BBP
npu B3pbIBAHUU Ha MNOJANOPHYIO
CTEHKY.
4.3. BbIOOp KOHCTPYKIHHM 3apsiia Ha
Kapbepax. N
Crutommbic 3apsst BB. PaccpeoToucHusie sapsi- CaMOCTE)SITeJ'II:HOG _ Hsydenne VYerawiii onpoc (cobeceno-|I1K-16
16l BB. M3MeHeHue 1aBiieHus B3pbiBa BO BpEMEHU 6 (025 5 y‘Ie6H0H U HAYYHOMU JIUTECPATY- BaHI/Ie)- I1CK-3.2
TSl CIUIONIHOTO M PACcCPENOTOUEHHOTO 3apsiaa BB. pBL. Kontponbnas padoTa. I1CK-3.4
Crioco0n1 paccpeaOTOUYCHUA CKBAXKUHHBIX 3apA10B
BB.
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4.4, TlapameTpbl BOJIHBI HaNpsizKeHU
(ceiicMOB3pBIBHBIX  KoJieDaHMii)) B BbllloNHEeHAe  MPaKTHECKHX
MaJIbHEi 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. Kontposbnas pabdora. I[ICK-3.4
Huii. [IpeiennbHO IOMyCTUMBIE CKOPOCTH Koleha- TP NeS. Pacuer mapamerpos BBP
HUI TpyHTa. YTpaBlIEHUE CEHCMUYECKHM Jeii- IIPH KOHTYPHOM B3pbIBAHHH.
CTBHEM B3DbIBA.
4.5. JleilictBMe YIAapHBIX BO3XYLIHBIX
BOJIH B3PbIBOB Ha OKpPY’KaKIlHe CO-
OpY:KeHHsI.
VYnapuas Bo3aymiHasi BoiHa. M30bITOUHOE JaBie-
HHUE Ha (POHTE YAPHOM BOJHBI JUISL TPOTHIIOBOTO
3apaja. Paspymaroniee JelCTBUE yJapHBIX BO3- .
JYIHbIX Bomi, BesomacHbe paccTosHis Mo seii- CaMOCT?HTeHBHOG _ usyuenne VYerubiii onpoc (cobeceno-|I1K-16
CTBHIO yaapHO#i Bo3aymHoi somme mp Bipeme| O | 0,20 5 y4eOHOI M Hay4yHOH JIUTEpaTy- BaHHE). I1CK-3.2
Ha 3eMHOM MOBEPXHOCTH IS 3JaHUH U COOpYKe- pBL. KonTponbhas pabora. IICK-3.4

Huil. OmnpeneneHne paccTOSHHUN, 0€30IacHBIX MO
JIEHCTBUIO yIApHBIX BO3AYIIHBIX BOJH HAa 3aCTEK-
JICHWe TPHU B3pPBIBAHUM HAPYXKHBIX 3apsiioB H
CKBRXHHHBIX (IIITypOBBIX) 3apsSA0B PBIXJICHHS.
OrmpeneneHre 0€30MaCHOTO PACCTOSIHHS TIO JeH-
CTBHUIO YapHOW BO3YIIHOM BOJIHBI HAa YEJIOBEKA.
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4.6. Cnoco0bl MHMUMHPOBAHUS 3aps- BrimonHenne — mpakTUYECKUX
J0B. paboT (pelieHue 3aaay, MUCH-
OO6mue cBeaeHUS O CIOCO0axX WHHUIMHUPOBAHUS MEHHBIX Pa0oT | T.IL.), MPEIy-
E}apa,uo& TeXHONOTUsI OTHEBOTO MHULMUPOBAHHUS. I 05 - CMOTpEHHBIX paboueii  Tpo- [IpoBepka _ MHJMBHJyallb- I1K-16
C€XHOJIOTUS JJICKTPHUUYCCKOIO0O MHUIIMUPOBAHUA 34a- o -
psI0OB TeXHOHOFI/IE B3PBIBAHUA C ;IOMEIIILIO JIeTO- ’ ’ , TPaMMON ICLUIUTHHBI. EHX SOAGHIH: 6 ggﬁ 2121
: _|KonTtponbnas padora. -3.
HUpYIOLEro MHypa. TeXHOoJorus B3pBIBAHUS C 1P N99: Pacuer OesomacHeix pac P P
TOMOIIBIO HEBJICKTPUYCCKUX CUCTEM. CTOSIHHH TI0 TOpakaromuM (l)aKTO-
pPaM IpU BelecHUM B3PbIBHBIX pa-
oot.
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 npouecce npenogaBanus AuCUUIUIMHBI «Pa3pyiienue ropubix nopoa npu OI'Py» npumens-
I0TCS TPAAULIMOHHASA U MOJ1YJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

[lepenaya HEOOXOIMMBIX TEOPETUYECKUX 3HAHUN M (POpMHpPOBAHHE OCHOBHBIX MpEICTaBIIe-
Hull 1o Kypcy «Paspyuienne ropasix nopos npu OI'P» npoucxoaur ¢ ucnonb30BaHUEM MYJIbTHUME-
TUIHOTO 000pyAOBaHUA (IPOEKTOP, MHTEPAKTUBHAS JJOCKA).

Jlexuu mMpoXOoAsIT KaK B TPATUIIMOHHON Gopme, Tak U B (hopMe JEeKIUNH-KOHCYIbTAIHMA, T/Ie
TEOPETHYECKUI MaTepuas 3apaHee BBIIACTCS CTYJIEHTaM /Il CaMOCTOATENIbHOIO W3YYEHHMs, IS
IOJATOTOBKU BOIIPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKLHs MPOXOJUT IO THUILYy BOIPOCHI-OTBETHI-
JUCKYCCHS.

IIpu npoBeneHNM NPAKTUUECKUX 3aHITUN MCIIONB3YIOTCS TPAaJULIMOHHBIN CEMUHAp, CEMUHAP-
o0CyXJIeHUE JT0KJIa/10B, CEMUHAP-IUCKYCCHSI.

B kadecTBe OLIEHOUHBIX CPEJCTB HA MPOTSKEHUU CEMECTPA UCIIOJIb3YIOTCS: KOHTPOJIbHBIE pa-
0OThI CTYJIEHTOB, BBICTYIUJICHHE HA CEMHUHApe, TBOpUYECKUE 3a7aHusl (HamucaHue pedeparoB 1o 3a-
paHee 0003HAYECHHBIM TEMaM).

6 YueOHO-MeTOqUYEeCKOE 0OOecTieyeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

CamocrosTenbHas paboTa CTYJIEHTOB B XOJI€ ayJUTOPHBIX 3aHATHH OCYILECTBIISETCS IO
KOHTPOJIEM IIPENOaBaTeNs B BUIE IKCIPECC-0IPOCca, 00CYKICHHUS JOKIATI0B U JUCKYCCHI.

BHeaynuTopHas camocTosTeNbHas paboTa CTyICHTOB OCYIIECTBISICTCS B BUIE YTEHUS C IPO-
paboTKOW MaTepuaia 1 BBIIOJHEHHS pedepaTa ¢ KOHCYIbTAUAMH Y TPEnoJaBaTeds.

Ha npaxmuueckux 3anamuax CTYACHTHl PELIAIOT 3aJa4M MPEJIOKEHHBIE MPENOoJaBaTeiIeM U
MIPEACTABIISIIOT PE3YJIBTATHI PACUETOB HA IIPOBEPKY.

Ilpakmuueckan paboma Nel. Pacuer napamerpoB BBP no meroauke B.B. PxeBckoro.
3ananue oueHuBaeTcs B 5 6asioB. MuHUManbHas OIleHKa HeoOXoAumast Uist cauu — 3 Oasa.
ILnan:

W3ydeHne METOIMKH pacueTa mapameTpoB OypoB3phIBHBEIX padoT B.B. Pxesckoro.

Ilepeyennb pexoMeH/1yeMoi JINTepaTyphbl:

PxxeBckuii, B.B. OTkpbIThIe ropHbIe pa0boThl. YacTs 1. [IponsBoacTBeHHbIe mpoiecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e usn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3apgaua. OnpenenuTs napaMeTpbl 0ypoB3phIBHBIX padoT o meroauke B.B. Pxesckoro no crnemy-
IOLUM BapUaHTaM:

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.

3amanue oneHuBaeTcs B 5 0amioB. MuHUMalbHast OlleHKa He00XoauMas [Tl ciadu — 3 Gaia.
Ilinan:

CxeMbl pacmooKEeHHs] CKBaXKUHHBIX 3apsoB Ha ycTyne. CXeMbl KOPOTKO3aMeIJIEHHOTO B3PbIBa-
Huda. CxeMmbl MOHTaXXa B3pbIBHOM cetn. KoHcTpykuuu 3apsinos BB.

IlepeueHb pexoMeHyeMOii TUTEPATYPHI:

Pxxesckuii, B.B. OTkpbiThIie ropHbIe padoThl. YacTs 1. [IponsBoacTBeHHbIe mpoiecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e usn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.

3apanme. B rpapuueckom penakrope (Kommac, AutoCad) mo pesynbTataMm pacdera mapameTpoB
BBP no metoauke B.B. PxeBckoro (cM. 3aaHne Kk nmpakTuueckoit padore Nel) BEIUEpTUTH:

1) Cxemy pacnonoxeHus! CKBaXKHUHHBIX 3aps10B Ha yCTyIe

2) JlnaroHaJpHYIO CX€MY B3pPbIBaHUS U CXEMY MOHTaka B3PbIBHOM CETH C MPUMEHEHHEM BOJIHOBO-
noB UICKPA-CTAPT-600, UCKPA-IT-42, UCKPA-C-500.

[ToarotoButk nucT hopmaTa Al K mevaru.

Ilpakmuueckas paboma Ne3. Pacuetr napamerpoB BBP no meroauke Coro3B3pbiBIpoMA.
3anaHue oueHuBaercs B 5 6ayioB. MuHuUManbHas OlleHKa HeoOXoaumast Juist ciauu — 3 Oasia.
ILnan:

N3ydeHne MeTouKH pacueTa napameTpoB 0ypoB3pbIBHEIX paboTr COKO3B3PLIBIIPOMA.
IlepeyeHb pekoMeHYeMOM JTUTEepaTyphI:

Kopuunkos C.B. Pacyer napamerpoB OypoB3pbIBHBIX paObOT IpU CKBa)KUHHOM OTOOIKE Ha Kapbe-
pax [Tekcr]: yue6HOe mocodue / C.B. Kopuunkos, FO.B. Crenun, A.Jl. Crapukos. — Exarepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3apaua. OnpenenuTs napaMeTpbl 0ypoB3pbeIBHBIX padoT o meroauke COKO3B3PhIBITIPOMA no
CJIETYIOIIUM BapuaHTaM:
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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

Ilpakmuueckan padoma No4. KOHCTPYKIIMU CKBAKMHHBIX 3aPs/10B B3PbIBYATHIX BelIECTB.
3ananue oneHUBaeTcs B 5 6ayuioB. MUHMMambHAs OLIEHKA HeoOXoaumast Ui caadn — 3 Oasia.
Ilinan:
V3y4yeHre KOHCTPYKIHN 3apsi/IOB B3PHIBYATHIX BEUICCTB MPHUMEHSIEMBIX Ha OTKPBITHIX TOPHBIX pa-
6otax. CIIomHoMi, paccpeI0TOUECHHBINM CKBaKUHHBIE 3aps bl B3PbIBUATHIX BELIECTB.
IlepeyeHb peKOMeHIyeMOI JINTePATypPhbl:
Pxesckuii, B.B. OtkpbiThie ropusie pabotsl. Yacte 1. IlpousBoacTBenHbie mporecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e uzn. nmepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3anaua 4.1. B rpaduyeckom penakrope (Kommac, AutoCad) mo pe3yinbTaram pacuera napameTpoB
BBP no metoanke Coro3B3peIBIpoMa (CM. 331aHUE K MPaKTHIecKoi padore Ne3) BBIYEPTHTH KOH-
CTpYKLHIO 3apsaaa BB ¢ BepXHUM U HIKHUM PACIIONIOKEHUEM MTPOMEXKYTOUYHOTO I€TOHATOPA.
3anaua 4.2. YMeHbIuB crutomHoi 3apsaa BB B 3amade 4.1 Ha 25% BeraepTuth B rpadudeckom pe-
JIAKTOpE paccpeqoTOYeHHbIN 3apsi BB.
Macca BepxHeii yactu 3apsana [Qs, Kr] paccunteiBaeTcs o Gpopmyiie

QB = KB'Q;
rae Q — ob6mras macca 3apsaa BB B ckBaxkuue, kr; Ky — K03dUIMEHT I ONPESICHUS MacChl
BepxHel yactu 3apsna. [Tpuaumaercs K = (0,25+0,35).
Macca HuxHeit yacTtu 3apsna [Qu, K] paccuuTbiBaeTcs mo popMmyre

QH = KH‘Q,
rae Ky — koadduruenT s onpeneneHus Macchl HIKHeH yactu 3apsna. [Ipuaumaercsa Ky = 1-K,.
daktudeckast uHA BepXHEH [Lsap.s, M] ¥ HUXKHEH [Lsapn M] WacTeit 3apsia B CKBaXXHHE OMPEIeIs-
€TCS 110 3aBHCUMOCTSIM

L _QB. L QH

3ap.B P ' 3ap.H p '

e P — BMecTMOCTH CKBa’KHHBI, KI/M.

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

3aganue oreHUBaeTcs B 5 0amtoB. MuUHUMaIbHAS OIlEHKAa HeoOXoaruMas I caadu — 3 Oaia.
ILnan:

W3ydeHue meToIuku pacuera napameTpoB 0ypoB3pbiBHEIX paboT ['TIPOPY JIbI.

ITepeyennb pexoMeHyeMO JINTepaTypbl:

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

3apaua. 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 B3pbiBaHuu Ha pbIXjeHune (BCTPsi-
XHBaHHE) TOPHOIl MacCChI.

3amanue oneHuBaeTcs B 5 0amuioB. MuHUMalbHas OlleHKa He00XoauMast JUIsl ciadu — 3 Oaia.
Ilinan:

V3y4eHrne METOIMKH pacueTa mapaMeTpoB OYpPOB3PEIBHBIX PA0OT IMPHU B3PHIBAHUU HA PHIXJICHHE
(BCTpsIXMBAHUE) TOPHOI MACCHI.

IlepevyeHb peKOMeHIyeMOi JIUTEPATYPbI:

Kopuunkos C.B. Pacuer napamerpoB OypoB3phIBHBIX padOT pU CKBKUHHOM OTOOMKE Ha Kapbe-
pax [Tekcr]: yueonoe nmocooue / C.B. Kopuunkos, F0.B. Crenun, A./l. Crapukos. — Exatepun-
oypr: U3n-Bo YITA, 1997. — 112 c.

3agaya. Onpenenuts napameTpsl OypoB3pbIBHBIX PaOOT MPU B3phIBAHUU HA PHIXJICHUE (BCTPSIXH-
BaHUE) TOPHOM MACCHI 10 CIEAYIOIIUM 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 OLICHUBAETCS B 5 OamtoB. MuHUMaIIbHAS OIICHKa HGO6XOI[I/IM8.}I I Caadu — 3 Oamna.

IMinan:

W3yueHre METOIMKH pacueTa napaMeTpoB OypOB3pPhIBHBIX padOT MpH B3phIBAHUH Ha TOAOPHYIO

CTEHKY.
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IlepeueHb peKOMeHIyeMOI JINTEPATYPbI:

Kopuuikos C.B. Pacuer mapameTpoB OYpOB3pBIBHBIX pabOT MPH CKBAKUHHON OTOOIKE Ha Kapbe-
pax [Tekcr]: yueobnoe nmocooue / C.B. Kopuunkos, F0.B. Crenun, A.Jl. Crapukos. — ExaTepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3agaua. OnpenenuTh napameTpsl OypOB3PBIBHBIX PabOT MPHU B3PHIBAHUH HA TIOJIOPHYIO CTEHKY TI0
CJICAYIOIIMM BapHaHTaM:

Bapuanr MeTtouka pacueTa npu B3pbIBAHUM HAa CBOOOJHBII OTKOC YCTyTa
1-5
6-10 Mertoauka Coro3B3pbIBIpOMa
11-15
1620 Meroauka ['unpopybl
21-25
26-30 Meroauka B.B. P:xeBckoro

Ilpakmuueckas paboma Ne8. Pacuetr napamerpoB BBP npu KOHTYpHOM B3pbIBaHUH.

3agaHue oleHUBaeTcs B 5 6au10B. MUHMMasbHas OLIEHKa HeoOXxoaumas Juisl caauu — 3 6asia.
ILnan:

PacueT nmapamMeTpoB KOHTYpHOTO B3pbIBaHUS (IMaMETP CKBa)KUH, INTyOMHA CKBaXKUH, KOHCTPYKLIUS
3apsna, Macca 3apsiia BB Ha 1 M 1IMHBI CKBayKUMHBI U PACCTOSIHUE MEXKAY CKBaKMHAMU) 110 HOpMa-
TUBHOMY ciipaBouHUKY, MeToguke M.I1. Mansposa, FO.I1. [1apmakoBa u ap.

Ilepeyennb pexoMeH1yeMoO JINTepaTypbl:

1. bporank, U. KonTtypHoe B3pbiBaHH€e B TOpHOM Jieiie u crpoutenscTse [ Teker] / Y. Bporanek, 178
Bona. Iep. ¢ wemr. Ilox pen. mpod., a-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-¢ u3z., nepepab. u non. — M.: Heapa, 1986. C. 98-
101.

3. Manspos, U.I1., Ocobennoctu BeneHUs: OypOB3phIBHBIX PadOT MpU MOCTAHOBKE YCTYIOB Kaphe-
poB B npeaensHoe nonoxenue [Tekcr] / U.I1. Manspos, FO.I1. [Tapmakos. — CBepanosck: YIIU,
1983. - 88 c.

4. Bapon, J.W. KoHTypHOE B3pBIBaHHE MPHU MPOXOJKE TOPHBIX BbIpaboTok [Tekcr] / 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
npombiniuieHHOCTH [ Tekcer]: yael. as By3oB / b.H. Kyry3oB — M.: U3natensctBO «['OpHAst KHUTAY,
«Mup ropHoit kHurn», M3garensctBo MOCKOBCKOT0O roCyJapCTBEHHOTO TOPHOTO YHUBEPCUTETA,
2008. C. 153-157.

6. Kyry3os, b.H. Pa3pymienne ropHbIX OO B3pEIBOM (B3pBIBHBIE TEXHOJIIOTHHU B IIPOMBIIIUICHHO-
ctH) [Tekct]: yuel. nis By3os / b.H. Kyty30B. — 3-¢ u3z., nepepad. u gon. — M.: Henpa, 1994. C.
59-61, 174-177.

7. IlpoexktupoBanue B3pbIBHbIX padoT [Tekct]: Hayunoe uznanue / b.H. Kyrys3os, F0.K. Banyxun,
C.A. aBsinoB u 1p. — M.: Hexapa, 1974. C. 62-67.

8. Margeituyk, B.B B3psiBHble paboTh! [Teket]: yueb. nocodue / B.B Matseituyk, B.I1.HypcanoB —
M.: Axanemuueckuii [Ipocriekr, 2002. C. 164-170.

9. bapon, B.JI. Texnuka u TexHosnorus B3peIBHbIX padoT B CIIIA [Tekct]: HayuHoe uznanue / B.JL.
bapon, B.X. KaaTop — M.: Henpa, 1989. C. 339-343.

10. IpoexTupoBanue B3pbIBHBIX padoT [Tekcr]: HayuHoe uzganue / 2.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'. CripaBoyHOE pyKOBOJICTBO IO B3pHIBHBIM paboTaM B cTpouTenbeTBe [ TekcT]:
HayuHoe u3nanue / B.I'. Aponun, JI.M. I'eiiman, B.M. Komup. — Kues: Byaisenbuuk, 1974. C.214-
216.

12. CripaBouHUK 110 OypoB3pBIBHEIM padoram [Tekct] / M.®. [Ipykosansrid, JI.B. JIyoHoB, 3.0.
Munpgenu u ap. — M.: Henpa, 1976. C. 323-324.
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13. Munpgenu, 3.0. Metosl U cpecTBa B3pbIBHOU 0TOOHKHM pynbl [Tekcr] / 2.0. Munnenu, B.A.
Canranuk, I'.A. Boporemnsik u ap. — M.: Heapa, 1977. C. 126-134.

3agaua. OnpenenuTs napaMeTpbl OypOB3pHIBHBIX PA0OT MPU KOHTYPHOM B3pPBIBAHUU JUIS CIIETYIO-
IIMX YCJIIOBUI:

[Ipenen
MPOTHOCTH [InoTHOCTH Cropocts BeicoTa yery- Huametp
Bapuant OpOJ Ha 3. | IPOMOJIBHBIX
pacTsKeHse, 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
S) 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 21,5 3700 4200 15 110; 220
20 27,5 3900 4400 30 110; 160

Ilpakmuueckas padoma Ne9. Pacyer 0e30MacCHBIX paccTOsiHMiI MO MopaxkaomuM ¢axkTopam
NP BeleHNH B3PBIBHBIX Pa0doT.

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

N3ydyeHrne MeToAMK pacuera 0€30IacHBIX PACcCTOSHUM MO MopaXkaroluM (hakTopaMm HpU BEACHUU
B3pBIBHBIX pPadoT.

ITepeyennb pexoMeH1yeMoOi JINTepaTypbl:

1. CumonoB, I1.C. Pacuer Ge30macHbIX pacCTOSHHUM MO MOpaXarouIuM (GakTopaM IMpH BEAECHUHU
B3pBIBHBIX paboT — Marnutoropck: M3a-so Marnurtoropck. roc. TexH. yH-ta um. .M. Hocoga,
2013. - 24 c.

2. Enunble npaBuiia 0€30MacHOCTH TPU B3PBIBHBIX padotax. — M.: Henpa, 2012.

3. T'enb¢ana b.E., Cunpaukos M.B. ®yracusie a3¢pdextsr B3priBoB. — CI16.: OO0 «M3narenscTBo
«ITomurony, 2002. C. 32-86.

3anaya. Paccuurath 6e30macHble pacCTOSHHS, UCHOJb3Ys MCXOJHbBIE JIaHHBIE U PAacUECTHbIE Mapa-
METpbI MpakTU4YeCcKoi padboTsl 1. [[nuHy B3pbIBHOTO 6J10Ka IPUHATH paBHOU 250 M.

[To pe3ynbTaTtam pacuera MOCTPOUTH IJIAH B3PHIBHOTO OJIOKA C YKa3aHHWEM TPAHHUIL] ONACHBIX 30H I10
nopaxaromum (akTopam B cucTeMe aBToMaTu3upoBaHHoro npoekrupoanust KOMITAC.
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7. OueHoYHbIE CPeCTBA /IJIsl IPOBeIeHH s MPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLIEHOYHbIE CPEJACTBA ISl POBEACHUA MPOMEKYTOYHOM aTTeCTAIlUN:

Crpyxk-
TYPHBII
3JIEMEHT

KOMIIE-
TCHLUH

[TnaaupyemMsble pe3yabpTaThl 00yUEHUS

Or1eHOUHBIE CpeaCTBa

IK-16

TOTOBHOCTBIO BBIMIOJHATH SKCIICPUMEHTAJIBHBIC U na6opaT0pH1>1e HCCIICA0BaHUA, UHTCPIPETUPOBATDH MMOJTYUCHHBIC PE3YIbTAThl, COCTABJIATL U 3alIUIIATL OTYETHL

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.
CyIIHOCTh peakIy B3pBIBYATOro NnpespaiieHus BB.
OcHoOBHBIE (JOPMBI B3PBIBYATOrO IPEBPAILCHUSI.
®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 JIETKOIUIABKUMH He(Tenpo-
JyKTaMH, U3rOTaBIMBacMble Ha MECTE ITPOU3BOICTBA B3phIBHBIX paboT (uraanut — AC/T).
[Mpocreiimue rpaHyIupoBaHHbIe OeCTPOTHIOBEIE BB 3aB0CKOT0 M3roTOBICHUS.
TpoTuicoaepxamue rpaHyTupoBaHHbie BB 1 OTKPBITEIX M OA3E€MHBIX PaboT.
ITopoukoo6pa3Hble U MPECCOBaHHBIC B3PhIBUATHIE BEIIECTBA IS OA3EMHBIX PaboT.
Knaccugukarust 1 IpUHIMITEL COCTABICHUS PEIENTYP BOJOCOAEPKAIIUX B3PHIBYATHIX BEIECTB.
OMynscroHHBIE BB 1 TeXHOIOTHH MX M3TOTOBJICHHUS.
YceraHOBKU 711 IPOU3BOACTBA SMYJIbcHOHHBIX BB B Poccuu.
ACCOPTHMEHT NaTPOHUPOBAHHBIX COCTABOB 3MYJILCHOHHBIX BB.
AccopTHMEHT MPOMBIIUIEHHBIX BB ai1st B3pbIBHBIX paOOT Ipu JOObIUE MOJE3HBIX WCKOINAEMBIX M Mep-
CHEKTHBBI €r0 COBEPIICHCTBOBAHMS.
MerTo/1bI MEXaHU3UPOBAHHOTO IIPUTOTOBJIEHUS IPOMBIIIICHHBIX BB BOIM3M MecT nX MCIoIbp30BaHMS.
O06opynoBaHue Il U3TOTOBJIEHHSI YMYJILCHOHHBIX BB.




Crpyxk-
TYpHBIN
3JIEMEHT [Inanupyemble 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 THUIIOBBIX 3374 TOPHOTO MPOWM3BOACTBA IpH | 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
CIIeTOBaHMUS 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
YMers: 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

ITnanupyemsle pe3yabTaThl O0yUeHUS

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

ITnanupyemsle pe3yabTaThl O0yUeHUS

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

ITnanupyemsle pe3yabTaThl O0yUeHUS

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] ]

IlIpakmuueckasn paboma Ne2. I'padpuueckasi ToKyMeHTalusi O0ypPOB3PHIBHBIX PadoT.
3apanue. B rpaduueckom penakrope (Kommnac, AutoCad) mo pesynasratam pacuera napamerpos BBP mo me-
tonuke B.B. PxeBckoro (cM. 3aaHue kK mpakTudeckoil padore Nel) BeraepTuThH:
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, UICKPA-I1-42, UICKPA-C-500.
[Moarorosuts nuct popmata Al k nedaTw.

Ilpakmuueckan paboma Ne3. Pacuer mapamerposB BBP no meroauke Coro3B3psiBIpoma.
3agaua. OnpenenuTs mapaMmeTpsl 0ypoB3psIBHEIX padot no metoanke COKO3B3PhIBITPOMA mo cremyro-
IMUM BapuaHTaM:
1-5 BapuaHThI
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Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

ITnanupyemsle pe3yabTaThl O0yUeHUS

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

31



Ctpyk-

TYpHBIN
3JIEMEHT [Inanupyemble 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 280 320 160 220 280
B MepeEogHOd ko3dhduywent npuaatoro BE K., 1410 110 110 110 110
N0 OTHOLWEHMK K 3TANOHHOMY
7 |MnoTHoCTE sapAmkanua ricw’ iy 1000 1000 1000 1000 1000
g |KonWuecTeD pAgOE CKESHMH Mg G 4 10 g B
9 KoahdHuMeHT OTHOCHTENEHOMD COAMKEHMA m 10 10 10 10 10
CKBaMMH
16-20 BapuaHTBI
= HanMeHoEaHHe En. |ObozHa- 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 1.20 1.20 1.20 120
N0 OTHOWEHKH K 3TEN0HHOMY
7 |[naTHOCTE 2apAxanua riem® A 00 900 900 00 Q00
g |KonuyecTeO pAROE CKERMMWH fp 4 10 8 G 4
g Ko3puUMeHT OTHOCUTENEHOMD CHAWMEHWA - 11 14 14 11 11
CKEEHMH
- TEpMHUHOJIOTHEHN B pamKax paspyuieHus ropasix | [Ipmmep 3aganus 1Jisi KOHTPOJIbHOI PadoTHI:
opo.x; Paccunrats mapameTpsl OypOB3pEIBHBIX PabOT O H3YYSHHBIM B Kypce MmetonukaM (Pxesckoro, Co-
Buiazets: - HaBBIKAMHU 00OpaOOTKH MOJNYYCHHBIX NAHHBIX, CO- | FO3B3pBIBIpOMA, [ UIIpOpYIBI U 1p.).

CTaBJIATh U 3aLUINATH OTYETHI;
- COBPEMEHHBIMH MEXaHW3MaMU H 00OPYyIOBaHUS-
MU pa3pymeHus ropHsix nmopon npu OI'P

Hcxonnbie naHHBIE:
Bricora yctyma — 15 mMeTpoB.
Yron oTkoca paboyero yctymna — 75 rpamxycoB.
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Ctpyk-

TYpHBIN
JJIEMEHT [Tnanupyemsbie pe3yabTaTbl 00y4YeHUs OueHOYHBIE CpesICTBA
KOMIIe-
TEHLUH
Koadpunuent xpenoctu nopoa — 13.
OGbemHas Macca nopoa — 2,65 /M3,
[NepeBoano# koaddunuent npunsitoro BB — 1,19,
TlnoTHOCTH 3apskanus — 1,25 1/M°,
KomnnuecTBo psmoB CKBaXkHH — 3.
[upuna npu3Msl 00pymeHnus — 3,5 MeTpa.
Koaddrmument commxenus ckBaxxud —1,1.
BrIOpaTh onTHMabHbI THI OYpOBOTO CTaHKA M AUAMETP CKBaXKHHBI. KpUTepHii ONTUMH3AIIMN — CTOUMOCTh
OypoB3pBIBHEIX paboT (py6/m°)
V3BecTHO crenyromee:
CbVY- CBhY- CBII- CBII- CBII- CBLI- 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 dype- 220 230 195 200 200 220 250
HUSL, pyO/TLM.
Cmoumocmsb 83pviguamoeo sewecmaa — 20 pyo/ke.
3navenus nonpagounozo KoIPPuyuenma K YOeIbHOMY pPACXoody, VHUMblealowezo usmeHeHue ouamempa
CKBAdCUHBL ONnpedenums no popmyie
Kic=2,2 dcs+0,47.
IMoctpouTs B 31eKTpoHHbIX Tabnuax EXCEL rpaduxu 3aBucuMocTu crouMocTtu 0ypenus (py6/m®), croumo-
ctu B3pbiBaHus (py6/M°) u 061eil cTouMocTH 6YPOB3pHIBHEIX paboT (py6/M%) OT AHaMeTpa CKBAXKHH.
ICK-3.2

BJIaICHUEM 3HAHUAMU ITPOLIECCOB, TEXHOJIOTHH B MEXaHU3alIUHU OTKPBITHIX T'OPHBIX U B3PBIBHBIX pa60T

3HaThb

- OCHOBHBIE CIIOCOOBI pa3pylLIeHHs MpU pa3padboT-
K€ MECTOPOXIEHHH TIONE3HBIX HCKOIAEeMBIX,
YCIIOBHSI MIX NPUMEHEHHS, OCHOBHBIE TEXHOJOTH-
yeckue npoueccsl OI'P;

- IPUHOXIBI 000CHOBAHMS CIIOCOOOB pa3pyLIeHUs
TOPHBIX MOPOJ B OCHOBHBIX TEXHOJIOTUYECKUX
nporeccax pa3paboTKH MECTOPOXKIICHHUH;

- OCHOBHBIE NPUHIUIIBI pacyeTa OypOB3PHIBHOTO
crocoba pa3pylieHrs B OCHOBHBIX TEXHOJOTHYE-
CKUX IIPOIIECCAaX, OCHOBHBIE METOAMKH ONpEAeie-

Ilepeyenn TeopeTHYECKHX BOMPOCOB K 3a4eTy (KOHTPOJIbHOI padoTe Ne2):
Knaccudukarus 3apsa0B B3pHIBYATHIX BEIIECTB.
Boponka B3pbIBa. DJIeMeHTH BOPOHKH B3pbIBa. [loka3aTens neiicTBHS B3pHIBa.
30HBI ACUCTBUS B3PhIBA B TOPHBIX MOPOAAX.
Kamygnernsiii B3pbiB. [Tokazarens nIpocTpeMBaeMOCTH.
OcHoBHBIE pa3pymiatonye GpakTopsl Py B3PEIBHOM HArpyXEHUH MacCHBa.
®usnka nporecca pa3pylnIeHUs] MACCHBA TOPHBIX OPOJ B3PHIBOM OJIMHOYHOTO 3apsiyia (TPYHTOBBIE, TOPH-
CTbI€ MAaCCHBEI).
7. ®uznka mporecca pa3pymeHHsI MaCCHBa TOPHBIX ITOPOJ B3PHIBOM OJAWHOYHOTO 3apsia (CKaJbHBIE MOHO-
JINTHBIE MaCCHBBI TOPHBIX TOPOJ).

oupwdE

33



Crpyxk-
TYpHBIN
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OrneHouHBIE CpEACTBA

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. Ilporuecc pa3pynieHus MOPOA NP MTHOBEHHOM B3PBIBAHWH HECKOJIBKUX 3apsIIOB.

12. Tpormece pa3pylIeHUs TOPHBIX MMOPOJI P KopoTko3amemieHHOM B3pbiBand (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. KyMmynsaTuBHoe eiicTBre B3pHIBa.

OO1mue MPUHIKIBI pacyeTa COCPEI0TOUCHHBIX 3apsIIOB PHIXJICHHUSI.

OO1me MpUHIKIBI pacyeTa pa3pyIIUTeIbHOrO ASHCTBUS COCPEIOTOUECHHBIX 3apsIOB BHIOpOCa.

OO1me MpUHIKIBI pacyera pa3pyLIUTeIbHOTO JSUCTBUS YATHMHEHHBIX 3apsiIOB.

CeticMuueckoe IeHiCTBHE B3pHIBA.

[IIkaxa MHTEHCUBHOCTH CEHCMMYECKHUX KOJIeOaHHH.

[TpenensHO OMyCTHMBIE CKOPOCTH KOJICOAHHH TPyHTa.

VipaBneHue ceiCMUUECKUM JIEHCTBUEM B3pbIBA.

JlelicTBUE yAapHBIX BO3AYIIHBIX BOJIH B3PIBOB 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-TEOJIOTHICCKIM H  TOPHOTEXHUYECKUM
YCIOBHSM 3KCILTyaTallMd MECTOPOXKICHNUS;

- 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 CKBAa:KMHHBIX 3aps/10B B3PbIBUATBIX BelIECTB.
3amaua 4.1. B rpapuueckom penakrope (Kommac, AutoCad) mo pesynbraram pacuera mapamerpoB BBP mo
MeTorke Coro3B3phIBIpOMa (CM. 3aJJaHue K MPAaKTHIecKoil padote Ne3) BEIYepTUTH KOHCTPYKIHIO 3apsiga BB
C BEPXHHM M HIXKHUM PACHOJI0KECHHEM ITPOMEKYTOUHOTO JISTOHATOPA.
3anaua 4.2. YMeHbpmUB criiomHoON 3apsan BB B 3amaue 4.1 Ha 25% BBIYEpTUTH B IpadMuECcCKOM pElaKkTope
paccpenoToueHHbIH 3apsag BB.
Macca BepxHeit yactu 3apsaa [Qs, Kr] paccuutsiBaeTcs mo Gopmyiie

QB = KB‘Q;
rae Q — obuias macca 3apsiaa BB B ckBaxune, kr; Ky — k03 GHLIMEHT U151 Onpe/ieieHls MacChl BepXHEH 4acTu
sapsaa. [lpuaumaercs K, = (0,25+0,35).
Macca HkHe# yactu 3apsaa [Qu, Kr] paccuntsiBaeTcs Mo Gopmyiie

QH = KH'Q:
rae Ky — koaddunmenT ams onpeneneHus Macchl HIbkKHeH dactu 3apsiaa. [Ipuanmaercs Ky = 1-K,.
daxTtryeckas AauHA BePXHEH [Liaps, M] ¥ HIDKHEH [Lsapn M| gacTeil 3apsa B CKBaXKUHE ONpeessieTcs 1o 3a-
BHCHUMOCTSIM
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rae P — BMeCcTMMOCTD CKBa)KHHBI, KI/M.

IlIpakmuueckasa paboma Ne5. Pacuer napamerpos BBP no meroguke I'mnpopynasl.

3amaua. OnpenenuTh napameTpsl 0ypoB3pbIBHBIX padot no Metoauke [MITPOPY JIbI no cnenyromum 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 BapHaHTBI
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* 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 3100
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 220 220 220 220 220
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 800 800
13 |FOHAMUMOHHEIR pazmep kycka, M 07 07 07 07 oy

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

TOPHOIi MacChbl.

3agauya. OnpenenuTs napaMeTpsl OypOB3PBIBHBEIX padoT MpH B3PHIBAHUM Ha PHIXJICHHE (BCTPSIXUBAHHE) TOP-

HOI Macchl 10 CIIEAYIOIINM BapUaHTaM:
1-5 BapuaHTBhI
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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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TYpHBIN
3IEMEHT ITnanupyemsle pe3yabTaThl O0yUeHUS OrneHouHBIE CpEACTBA
KoMIIe-
TCHIUU
: HaumeHoBaHWe BapuanTel
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 MroaHdT 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 MroaHdT 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 JMTEpaTypoil o BEIOOPY OCHOBHBIX | [Ipumep 3aganust Jisi KOHTPOJIbHOM PadoThI:
Buagers; | BYACB M THIOB obopynoBaHus s paspymieHus | B cucremax aBromarusupoBanHoro npoektupoBanus Kommac mim AutoCAD BEIYEpTUTE CXeMY PacIoiioke-
" | ropHBIX OpOA W ompeneNeHNs UX pabouyNX mapa- | His CKBRXWHHBIX 3apsi/IoB Ha yCTYTIe, CXeMY B3PBIBAHHUSA U CXeMY MOHTa)ka B3PBIBHON CETH.
METpOB,;




Ctpyk-
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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 MPOCKTOB CTPOUTEIHCTBA, PEKOHCTPYKIIUH U IEPEBOOPYKEHHUSI 00BEKTOB OTKPBHITHIX TOPHBIX PA0OT, IPOSKTHYIO U TEXHUUE-
CKYIO JOKYMEHTAIUIO C yIETOM TpeOOBaHHH MPOMBIIUICHHOW 0€3011acHOCTH

3HaTh

- METOJIUKH pacyera MnapamerpoB OypOB3pPHIBHBIX
pabor;

- TpeGoBaHuUs, NMpeIbsIBIsAEMbIe K IPOEKTaM Oypo-
B3pBIBHBIX padoT;

- OCHOBHBIE nHpopMannoHHo-
KOMMYHUKaIlMOHHBIE TEXHOJIOTMH W TpeOOBaHUS
HHPOPMALMOHHON OE30MTaCHOCTH.

=

o s

e

10.
11.
12.

13.
14.

15.
16.

17.
18.

Ilepeyens TeopeTHYECKHX BONPOCOB K 3a4eTy (KOHTPOJIbHOI padoTe Ne3):
B3peiBuaThle BelecTBa Al U3TOTOBICHHS CPECTB HHUITMUPOBAHUSL.
VYCTpOHCTBO M XapaKTepUCTUKM KaICloJIeH-IeTOHAaTOpoB. TpeGoBaHuUs, MpeabaBIsSeMble K KalCIOJsIM-
JIETOHATOPaM.
VYCTpOHCTBO U XapaKTEPUCTUKU OTHENPOBOJIHBIX IIHYpOoB. HopMaTHBHO-TeXHUUECKHE TOKa3aTeNn Kade-
CTBa OTHENPOBOIHOTO LIHYpA.
CpencTBa 3aKUTraHusl OTHENPOBOIHOIO IIHYpa.
TexHOIOrus OrHeBOr0 HHUIIMUPOBaHUS 3apAa0B BB. JlocToMHCTBA 1 HEJOCTATKH OTHEBOTO HHULIMHPOBA-
Hus 3apsanoB BB, ycnosus npuMmeHeHus.
ITopsiIoK M3rOTOBIEHNUS 3KUTATENILHBIX M KOHTPOJIBHBIX TPYOOK, HAaTPOHOB-00EBUKOB.
ONEeKTPOIETOHATOPHI IS ANIEKTPUIECKOro HHUIMUpoBaHus 3apsnos BB. KoncTpykuun snextpoBocmuia-
MEHHTENEN.
VlcTouHMKH TOKa JUIS DJIEKTPUYECKOTO0 HHUIIMHPOBAHUS 3apsioB. KOHTpoIbHO-N3MepUTENbHAS amnmnapary-
pa JUId 3JIEKTPUIECKOTO HHUITMMPOBAHUS 3apA/I0B.
TexHonorus 3JeKTpUIECKOro MHULIUUPOBaHUs 3apa10B BB. JlocTOMHCTBA U HENOCTATKYU JIEKTPUYECKOTrO
MHULMUPOBaHus 3apsioB BB, ycioBus npuMeHeHus.
JleTonupyromiye mHypHl o0mero HazHaueHus. [InpoTexHndeckue perne.
ITpomesxyTouHBIE NIETOHATOPHI IS MHULIMMPOBaHUs 3apsiioB BB.
TexHONOrHs B3pbIBaHMA C IOMOLIBIO AETOHUPYIOIIEro MIHypa. JIOCTOMHCTBA M HEJOCTAaTKH MHUIUHPOBA-
Hus 3apsaa0B BB ¢ momomibio JeTOHUpYIOMIEro MIHypa, YCIOBUS IPUMEHEHHS.
OcHOBHBIE c1TOCOOBI COETMHEHHS IETOHUPYIOIIETO IHypa NPH MOHTa)Ke B3PHIBHO CETH.
CpencTBa ¥ TEXHOJIOTHSI MHUIIMMPOBaHUs 3apsAn0oB BB HeanexTpuyeckuMu cucteMaMy Ha OCHOBE yIapHO-
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.
YCTpoHCTBO, XapaKTEepUCTHKH, 001aCTh NPUMEHEHHUS U 3aBOJIBI-N3TOTOBUTEIN KYMYJISTHBHBIX U IIJIAHTO-
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BBIX 3apsJ0B.
19. IlepcrieKTHBBI pa3BUTHS CPEICTB HHUIIMHPOBAHUSI.
- COCTaBIIATh AITOPUTM M IpOrpaMMsbl Ui peuie- | [IpumepHsble 3aianus 1A NPAKTHYECKUX padoT:
HUSI KOHKPETHOM MaTeMaTUYECKOM 3a1a4H; Ilpakxmuueckas paboma Ne7. Pacuer napamerpoB BBP npu B3pbIBaHNM HA NOANOPHYIO CTEHKY.
- aHAJIM3UPOBATh TOJIyYCHHBIE pe3yabTaThl pelie- | 3agava. OnpeaenuTs napamMeTpbl OypOB3pHIBHBIX pabOT NPH B3PHIBAHUH HA MOJNOPHYIO CTEHKY I10 CIIEAYI0-
HUs 337124 Ha OBM; 1M BapHaHTaM:
-COCTaBISTh IPOEKTHYIO JOKyMEHTAalMI0 Ha Bapuant Mero/MKa pacueTa py B3pbIBAHUHM Ha CBOOOJHBIA OTKOC yCTyma
B3pBIBHBIC PabOThI C UCIIOJIB30BAaHUEM COBpEMEH- || 1-5
HBIX IPOrPaMMHBIX MPOMYKTOB OOLIETO M cIeld- || 6-10 Meronuxa Coro3esphBnpoMa
aJIbHOTO Ha3HAYECHMS. 11-15
1620 Meronuka I'unpopynbt
;é:ég MeTtoauka B.B. PxxeBckoro
Ilpakmuueckaa paboma Ne8. Pacuer napamerpoB BBP npu KoHTYpHOM B3pbIBaHMH.
3apaua. OnpenenuTh napameTpbl OypOB3PBIBHBIX pabOT MPH KOHTYPHOM B3PBIBAHUH JJIsI CIIEAYIOIIUX YCIIO-
BHI:
VYMeTn: [Ipenen npouno- CKopocTs
CTH MOPOJ Ha [InotHOCTB BricoTa Huamerp
Bapuanr 3. HIPOAOJBHBIX
pacTsKeHHE, OpoJ, Kr/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 PaccTOSIHUN M0 mopaxkawumum ¢Gakropam npu Beje-
HUHU B3PBIBHBIX padoT.
3amaua. Paccunrarh Ge30nacHble PacCTOSIHUS, HCIONIB3YsI HCXO/HBIE JaHHBIE M pacyeTHbIC MapaMeTphl Mpak-
TU4ecKoi pabotel 1. J{miHy B3pbIBHOTO OJ0Ka NPUHATH paBHOH 250 M.
o pe3ynpraTam pacdera NOCTPOUTH IUIAH B3PHIBHOTO OJIOKA C YKa3aHHEM TI'PAHUI] ONACHBIX 30H IO MOpaka-
oM (pakTopaMm B CHCTEME aBTOMAaTH3UpOBaHHOTO npoektupoBarnss 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-TEXHHUUYECKOH
JOKyMEHTaIMell TpH OOOCHOBAaHUM IIPOCKTHBIX
Bna- peleHnit B 00sacTi pa3pylIeHHs TOPHBIX HOPOJ
TETh: npu OT'P;
- HaBBIKAMH B3aUMOJCHUCTBHUS C pa3paboTUYMKaMH
OTJIEJIBHBIX PA3JIeNIOB MPOEKTHOI JOKYMEHTAIUU B
IUTaHE MPEJOCTaBJICHUS M TOJIY4YEeHUS HEoOXOaH-
MBIX JAHHBIX [UISi TPOEKTHPOBAHMS Pa3IMYHBIX
croco0oB pa3pymieHus ropHeIx nopos npu OI'P.

0) Ilopsaok npoBeAeHUs1 MPOMEKYTOUHON ATTECTALUM, OKA3ATEeJ I U KPUTEPUHU OLlCHUBAHMS:

Wzyuenne nucrurumnbl «Pa3pymenne ropusix nopoa npu OI'Py 3aBepmiaercst cinaueit 3aueta. 3ader siBisieTcss GOpMON UTOTOBOTO KOHTPOJIS
3HAHUN ¥ YMEHUM, TTOTyYEHHBIX Ha JIEKIUSIX, CEMUHAPCKUX, TPAKTUYCCKUX 3aHITHUSIX U B MPOIECCE CAMOCTOATEIBHON PabOTHI.

B nepuoi moAroToBKU K 3a4eTy CTYACHTHI BHOBH OOPAIAIOTCS K MPOHIeHHOMY yuyeOHOMY MaTepuaiy. [Ipu ’TOM OHM HE TOJIBKO CKPEIUISIOT T0-
JydeHHBIE 3HAHUS, HO U TIOJIy4aroT HOBBIE. [I0ATOTOBKA CTYy/IeHTa K 3a4€Ty BKJIFOYAET B ce0s TpH dTama:
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- CaMOCTOATeNbHas paboTa B TEUEHUE CEMECTPa;

- HETIOCPEACTBEHHAs MTOATOTOBKA B IHH, IIPEALIECTBYIOIIHE 3K3aMEHY 110 TEMaM Kypca,

- IOJITOTOBKA K OTBETY Ha BOIIPOCHI, COAEpKaIecs B OuIeTax.

Jluteparypa Ui MOATOTOBKH K 3a4eTy PEKOMEHAYeTCs IperojaBaTeneM 00 yka3zaHa B y4yeOHO-METOJMYECKOM Komruiekce. it MOIHOTHI
yueOHOI MHPOPMAaLMKU 1 €€ CPAaBHEHUS JIyUllle UCII0JIb30BaTh HE MeHee JBYX y4eOHMKOB. CTy/IEHT BIpaBe caM MPHUAEPKUBATHCS JIFOOOH U3 MpeICTaB-
JICHHBIX B y4eOHHMKAX TOYEK 3PCHHSI IO CIIOPHOM mpobiiemMe (B TOM YUCIE OTIUYHON OT MPErnoaBaTelis), HO MPH YCIOBUH JOCTATOYHOW HAYYHOU ap-
I'YMEHTaLUH.

OCHOBHBIM HCTOYHHUKOM MOJTOTOBKH K 3a4€Ty SIBJIIETCS KOHCIIEKT JIEKLUi, I7ie y4eOHbIi MaTepual JaeTcsl B CUCTEMaTU3UPOBAaHHOM BUJE, OC-
HOBHBIE IIOJIOKEHHUS €r0 JeTATU3UPYIOTCS, MOAKPEIUISIIOTCS COBPEMEHHBIMU (hakTaMu U MH(pOpMalMel, KOTOpble B CUIy HOBU3HBI HE BOLIIM B OIy0-
JIMKOBAHHBIC MI€YaTHBIC ICTOYHUKHU. B X0/1€ MOATOTOBKH K 3a4eTy CTyJeHTaM He00X0AuMo oOpamaTh BHUMaHUE HE TOJIBKO Ha YPOBEHb 3aIlIOMHHAHUS,
HO U Ha CTENEeHb NOHUMAaHHUS U3JIaraeMbIX IpooJIeMm.

Kpumepuu oyenxu

OTBeT CTyIeHTa Ha 3a4eTe OLCHUBACTCS OJHOW M3 CIEHYIOIIUX OLIEHOK: «3a4TEHO» M «HE3auYTE€HO0», KOTOPBIE BBICTABIISAIOTCS IO CIEAYIOLIUM
KPUTEPUSIM.

OLIeHKH «3a4TE€HO» 3aCIy)KMBAET CTYIEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMAaTUYeCKoe U INIyOOKOe 3HaHuEe y4yeOHOro M HOPMAaTHUBHOTO
MaTepuaia, yMEIINUi cBOOOAHO BBINOJIHATH 3aJJaHMsl, IPElyCMOTPEHHbIE TPOTrPAMMOM, YCBOMBIINUKA OCHOBHYIO U 3HAKOMBIM C JIOMOJHUTEIBHOMN JTHU-
TepaTypoi, peKOMEeHJ0BaHHO! Kadeapoil. Taxke oleHKa «3a4TeHO0» BBICTABIIAETCS CTyI€HTaM, OOHAPYKHUBILUM IIOJIHOE 3HaHUE y4eOHOro Marepuaia,
YCIICUIHO BBIMOJHSIONINM MPETYCMOTPEHHBIE B IPOTpaMMe 33/1aHusl, YCBOMBIIMM OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBaHHYIO Kadeapon, JIeMOHCTPH-
pYIOLIMe CUCTeMaTHYeCKUI XapakTep 3HAHUN 10 JUCLHUIIJIMHE M CHOCOOHBIE K X CaMOCTOSATEIbHOMY IOMOJHEHUIO U OOHOBJICHUIO B X0J1€ JTAJIbHEH-
el yueOHol paboThl U podecCuoHaIbHON eaTenbHocTH. Kpome Toro, OleHKON «3a4TeHO» OLIEHUBAIOTCS OTBETHI CTYJEHTOB, OKA3aBLINX 3HAHHUE
OCHOBHOT'0 y4yeOHOro MarepHajia B 00beMe, HeOOXOIUMOM JUIs aibHelIIeld yueosl U B IpeAcToselt padore mo npodeccuu, CIpaBisoIUXCs C Bbl-
MIOJIHEHUEM 3a/laHuH, MPETyCMOTPEHHBIX IPOrpaMMOM, HO JIOMYCTUBIINM MOTPEIIHOCTH B OTBETE HA 3K3aMEHE U MPU BBITOJHEHUU KOHTPOJIbHBIX 3a-
JaHUH, HE HOCAIIME PUHLIUINAIBHOTO XapaKkTepa, KOrjla yCTaHOBJIEHO, YTO CTYAEHT 00J1a/1aeT He0OOXOAMMBIMU 3HaHUSAMHU JUIs TTOCIEAYIOIEro ycTpa-
HEHHsl YKa3aHHBIX ITOIPEIIHOCTEN MOJI PYKOBOJCTBOM IIPENOIABATEIIS.

O1eHKa «HE3aYTEHOY» BBICTABIISAETCS CTYJEHTaM, OOHApYKMBIIUM MPOOEIbl B 3HAHUAX OCHOBHOIO y4eOHOro MaTepuasa, JOMyCKarolUM MpHH-
LUITUAIbHbIE OMKMOKN B BHIMOJIHEHUH IPETyCMOTPEHHBIX MPOrpaMMon 3a1aHuid. Takol OIIEHKHU 3aciy>KUBAIOT OTBETHI CTYJEHTOB, HOCSIINE HECHUCTe-
MaTU3UPOBAHHBIN, OTPBIBOYHBIN, IOBEPXHOCTHBIN XapaKTep, KOIr/la CTyIeHT He TIOHMMAET CYIIECTBA M3JIaraéMbIX UM BOIIPOCOB, UTO CBUAETEIbCTBYET
0 TOM, YTO CTYJEHT HE MOXKET JaJIblIe MPOI0JKATh O0yYeHNE UM PUCTYNATh K MPOPECCUOHAIBHOM 1eATeIbHOCTH 0€3 TOMOIHUTEIbHBIX 3aHSITUH 1O
COOTBETCTBYIOLEH NUCLUIIIIMHE.
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8 YueOHO-MeTOANUYECKOE U HH(POPMAIIHOHHOE 00ecTieyeHne TUCIUIIHHBI
a) OcHoBHas JqUTEpaTypa:

1. Kyry3oB, B.H. IIpoektupoBanue u opranus3amnus B3pbIBHBIX paboT [Tekcrt]: yuebd. it By30B /
b.H. Kyrty3oB, B.A. benun. — M.: U3narenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHH-
Bepcurera, 2012. — 416 c.: wir. ISBN 978-5-98672-283-2.
2. benun, B.A. Texnomnorust u 6€301MaCHOCTh B3PBIBHBIX Pa00T [ DIEKTPOHHBIN pecypc]: yueOHoe
noco6ue / B.A. benun, M.I'. I'op6onoc, P.JI. KopoTtkoB. — Mocksa : MUCHUC, 2019. — 74 c. Pexxum
nocryna: https://e.lanbook.com/book/116909. — 3ari. ¢ sxpana ISBN 978-5-907061-08-8.
3. B3pbIBHOE pa3pylIieHHe TOPHBIX opo. PacueT mapameTpoB OypOB3pBIBHBIX pabOT Ha OTKPBITHIX
TOPHBIX pa3paboTKax [DneKTpoHHBIN pecypc]: yueoHoe nmocodue / B.A. beaun, M.I'. 'opbonoc,
P.JI. Kopotkos, .T. Kum. — Mocksa : MUCHUC, 2019. — 97 c. — Pexxum nocryna:
https://e.lanbook.com/book/116910. — 3aru. ¢ skpana ISBN 978-5-907061-09-5.

0) JonosHuTebHAS JJUTEpaATypAa:
1. Kyry3os, b.H. Meronb! BeneHus B3pbIBHBIX paboT. — Y. 1. Pa3pyiienne ropHbIX mopoJ B3pbIBOM.
[Tekcr]: yae6. nns By30B / b.H. KyTy30B. — 2-¢ u3n., crep. — M.: U3narensctBo «l'opHas KHUTay,
«Mup ropHoil kauru», MznarenbctBO MOCKOBCKOTO rOCyAapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2009. — 471 c.: un. ISBN 978-5-98672-145-3 (B nep.), 978-5-7418-0590-9.
2. Kyry3oB, b.H. Meronb! BefieHust B3pbIBHBIX paboT. — Y.2. B3pbIBHBIE paOOTHI B TOPHOM JIei€ U
HPOMBIIIJICHHOCTH [DneKTpoHHbIN pecypc]: yueO. ans By3oB / b.H. Kyry3os — M.: N3natenscTBO
«l"opHas kHura», «Mup ropHoii kaurn», 3garenbctBo MOCKOBCKOT0O rocyJapCTBEHHOTO TOPHOTO
yHuBepcureta, 2008. — 512 c.: un. — Pexxum pocryna: http://e.lanbook.com/books/1518. — 3arnasue
c akpana. ISBN 978-5-98672-197-2 (B mep).
3. Kprokog, I'.M. ®usnka paszpyiieHust TOpHbIX Opo rpu Oypenuu u B3pbiBanuu. Y.11. Pazpyme-
HUE TOPHBIX 1opoj pu Oypenun. Paznen 1. Buenpenue 3yObeB B pa3pyiaeMylo mopoay. Y 1apHo-
BpaIlaTeIbHbIH crIoco0 OypeHwust [DnekTpoHHsbIid pecypc]: yued. mocodue / I'.M. Kptokos. — M.:
N3narenscTBO MOCKOBCKOTO TOCY1apcTBeHHOT0 ropHOro yHuBepcutera, 2007. — 106 c. — Pexxum
nocryna: http://e.lanbook.com/books/3285. — 3arnasue ¢ s3xkpana ISBN 5-7418-0313-X.
4. Komamenko, B.W. B3peiBabie padotsl [Teker]: yue6. mist By30B / B.M. Komamenko, B.®. Hoc-
koB, T.T. Ucmannos — M.: Beiciias mikoina, 2007. — 439 c.: ni. ISBN 978-5-06-004821-6.
5. Ceiicmuueckasi 6e3omacHocTh Tipu B3phIBHBIX padotax [Texcr] / B.K. Comen, b.H. Kyry30B,
A.JI. MapssicoB u ap. — M.: 3natenbcTBO MOCKOBCKOTO TOCY1apCTBEHHOTO TOPHOTO YHUBEPCUTE-
Ta, 2012. — 228 c. ISBN 978-5-98672-306-8.
6. Texnomnorus B3pbIBHBIX paboT [Tekcr]: yue6. mocobue / B.I. Mapteinos, B.M. Komarenko,
B.A. Benun u np.; o pexa. B.I'. MapteiHoBa. — M.: Ctyzent, 2011. -439 c.: un. ISBN 978-5-4363-
0005-4.
7. PxeBckuii, B.B. OtkpriTeie ropHbie padoTsl [Tekct]: B 2 4. Yacts |. [IpousBoacTBeHHbIEC MPO-
neccol: yueb. s By3os / B.B. PxxeBckuil. — 4-e uzn., nepepa0. u gomn. — M.: Henpa, 1985. — 509 c.
8. Jlesun, A.ILI. Windows XP u Vista [Tekcr] / A.III. Jlepun. — CII6.: [Tutep, 2008. — 624 c.: u.
ISBN 978-5-91180-5 17-3.
9. Kopumikos, C.B. Pacuer nmapameTpoB OypOB3pBIBHBIX padOT MPH CKBAKUHHON OTOOIKE Ha Kapb-
epax [Tekcr]: yue6. mocobue / C.B. Kopuuixkos, }0.B. Ctenun, A.Jl. Crapukos. — ExarepunOypr:
Nzn-Bo YITTA, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeTonnyeckue yKa3aHus:
1. Cumonos, I1.C. Pacuer napamerpoB bBP no meronuke Coro3s3psiBripoMa [TekcT]: MeTonnye-
CKHE€ yKa3zaHHs K BBINONHEHHI0 JabopartopHbix pador / I1.C. CumonoB. — Maruuroropck: ['OY
BIIO «MI'TVY», 2008. — 14 c.
2. Cumomnos, I1.C. Pacuer mapamerpoB BBP mo meroauke ['unipopynst [Tekcr]: meTonuueckue yka-
3aHUS K BBINOJHEHUIO jabopaTtopHbix pabor / II.C. CumonoB. — Maruuroropck: ['OY BIIO
«MI'TVY», 2009. — 19 c.


https://e.lanbook.com/book/116909
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http://e.lanbook.com/books/1518
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3. CumoHoB, I1.C. DHepreTrueckuii METO pacueTa NapaMeTpoB MacCOBOI'O B3pbIBA MPU YCTYIHOM
otboiike [TekcT]: MeTomuUuecKkne yKa3aHus K BBITOTHEHHUIO J1abopatopHbIX padoT / I1.C. CuMoHOB,
B.K. YronsaukoB. — Marauroropck: I'OY BITO «MI'TV», 2010. — 25 c.

4. CumonoB, I1.C. Pacuer mapameTpoB OYpOB3pBIBHBIX pa0dOT MPHY B3PHIBAHUH Ha TOJAMOPHYIO CTCH-
Ky [Tekcr]: MmeToandeckne ykazaHus K BHIOTHEHHIO Jaboparopubix padot / I[1.C. Cumonos, B.K.
VYronbHukoB. — Maruuroropck: M3a-so Maruuroropck. roc. Texs. yH-ta um. I'.11. Hocoga, 2011. —
18 c.

5. Cumomnos, I1.C. Pacuet mapameTpoB OypOB3pBIBHBIX PabOT MPH KOHTYPHOM B3pbIBaHHH [ TekcT]:
METOAMYECKHE YKa3aHUs K BBITOTHEHUIO JJabopaTtopHbIX padboT / I[1.C. CuMoHOB. — MarauToropck:
N3n-Bo MarauTtoropck. roc. TexH. yH-ta uM. I'.11. Hocona, 2012. — 16 c.

6. Cumonos, I1.C. Pacuer 6e30macHBIX pacCTOSIHMWA MO HOpaKalomuM (akTopam MpHU BEICHHH
B3PBIBHBIX padoT [TekcT]: Meroguyeckrue yka3aHUs K BBIOJHEHHIO JabopaTopHbix padot / I1.C.
CumoHOB. — Marunutoropck: M3a-Bo Marauroropck. roc. TexH. yu-ta uM. .M. Hocosa, 2013. — 24
c.

7. Cumonos, I1.C. Pacuer mapamerpoB OYypOB3pBIBHEIX paboT mo meroauke B.B. PxeBckoro
[Tekct]: MeToguyecKue yKa3aHusl K BBIMOJHEHUIO JJabopaTtopHbix padot / I1.C. CumoHoB. — Mar-
HUTOropck: M3n-so Marauroropck. roc. TexH. ya-ta uM. I.J1. HocoBa, 2016. — 25 c.

r) [Iporpammuoe o6ecnneuenne u UnTepHeT-pecypcebl:

Haunmenoanue [10 Ne norosopa Cpox neicTBUS TUIEH3UN

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 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 J1-593-16 01 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) J11-1662-13 ot 22.11.2013 beccpouno

KOMIITAC 3D V16 na (100

OJTHOBPEMEHHO pa0OTaIOINX 11-261-17 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

o6usHeca-CTaHIapTHBII J-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 ﬁ§26OI[HO pacrpocTpaHse- BecepouHo

1. Poccwiickas ["ocynapctBennas oubimoreka URL: http://www.rsl.ru/.
2. Poccutickas HanmoHanpHasa ounommoreka URL: http://www.nlr.ru/.
3. TocynapcrBenHast my0OaMuHas HAydHO-TEXHUYecKass Oubimoreka Poccun

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

4. Public.Ru - my6nuunas naTepaer-6ubmmorexka URL: http://www.public.ru/.
5. DnexkTpoHHO-OMONMMOTEYHAs ccTeMa u3aatenbeTa «Jlans» URL: http://e.lanbook.com/.
6. Hayunas snexrponnas oubmmoreka eLIBRARY.ru URL: http://elibrary.ru/.
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7. MexxBeIOMCTBEHHAs] KOMHUCCHUS 10 B3pBIBHOMY €11y IpU AKaJE€MHUU TOPHBIX HAyK

URL: http://mvkmine.ru/.

8. "B3psiBHOE 1ei10"— HaydHO-TexHrueckuit coopauk URL: http://sbornikvd.ru/.
9. I'opHbIit HHGOPMAIIMOHHO-aHATUTHYECKUI OI0JUIETeHD (HayYHO-TeXHUYecKui )KypHain) [ MADB

URL: http://www.qgiab-online.ru/.

10. XKXypnan «Pusuka ropenus u B3psia» URL: http://www.sibran.ru/journals/FGV/.
11. Xypuan «®HU3UKO-TeXHUYECKHE POOIEMBI pa3paOOTKH MOJIE3HBIX HCKOIMAEMbIX)
URL: http://www.misd.ru/publishing/jms/.

12. HayuHo-Texuuueckuii xxypHain «/3BecTust BeICIINX yueOHBIX 3aBefeHUi. [ OpHBbIi xKypHAI»

URL: http://mj.ursmu.ru/.

13. T'opubiit xxypHan. U3narensckuit 1om «Pyna u Meramib»y
URL: http://www.rudmet.ru/catalog/journals/1/.

14. TTouckoBas cuctema Axanemus Google (Google Scholar). - URL: https://scholar.google.ru/.
15. Uadopmanmonnas cucrema — EquHoe okHO 1ocTyma K miHGOpMaIMOHHBIM pecypcam. - URL:

http://window.edu.ru/.

9 MaTepl/Ia.ﬂbHO'TeXHI/l‘leCKoe o0ecrneyeHue AUCHHUIIIMHBI
MaTepI/IaJ'ILHO-TeXHI/IquKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayJuTopuu

Y4eOHbIC ayIUTOPUH IS TTPOBEIC-
HUSI 3aHITUHN JIEKIIMOHHOI'O TUIIA

MynbTUMEANITHBIE CPEACTBA XPAHECHMUS, IIEpEJady U IpeJI-
CTaBJICHUsI HH(OpMaLUU

Y4eOHbIC ayIUTOPHUH IS TTPOBEIC-
HUA PAKTUYECKUX 3aHATUH, TPYII-
MOBBIX U UHJUBUIYAJIbHBIX KOH-
CyJIbTALIMM, TEKYLIErOo KOHTPOJIS U
MIPOMEXYTOYHOM ATTECTALUH

MynbTUMEAUITHBIE CPEACTBA XPAHEHMUS, IIEpEJady U IpeJI-
CTaBJICHUs UH(OpMALIUU.

Komruiekc TecToBbIX 3aJaHUi ISl IPOBEACHUS IIPOMEKY-
TOYHBIX U PyOEKHBIX KOHTPOJIEH.

ITomereHus 1151 CaMOCTOSITEIbHOM
paboThI OOYJAFOIIUXCS: KOMITBIO-
TEPHbIC KJIACCHI; YUTAIBHBIC 3aJIbI
OnOIMOTEKHN

IepconanpHbIe KOMIBIOTEPHI ¢ TakeToM MS Office,
Mathcad, Autodesk Autocad, Komrmac, Berxogom B IHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAI[MOHHO-
00pa3oBaTeBLHYIO CPEy YHUBEPCHTETA

[Tomemnienune Ui XpaHEHHS U TIPO-
($uIaKTHYECKOro 00CTyKUBAHUS
y4eOHOro 000py10BaHMSI

HIxads! 11 XpaHeHUs1 y4eOHO-METOAMYECKON JOKYMEHTa-
11U, yaeOHOro 000py10BaHMs U y4eOHO-HAIJIAIHBIX T0CO-
Ouil.
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