MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOM ®EJEPAIIUN
®denepalibHOE TOCYJAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbI TeXHHYECKU yHuBepcutTeT um. I'.1. HocoBa»

?I“C)prCIHCTI/ITYTa
ok £=0.E. MaBpuuics
31 » sanpapsa 2017 r.

UHCTUTY

PABOYAS [TPOTPAMMA JUCHUITJIMHBI
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21.05.04 T'opnHoe neno
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YpoBeHb BBICIIET0 00pa30BaHUS — CIICIIHATUTET

®opma o0yueHus
Ounas

Nuctutyr T'opHOTO J€na u TpaHcropTa
Kadenpa  Pa3paboTku MeCTOPOMXKIECHUH MOJIE3HBIX HCKOMAEMBIX
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Pabouas nmporpamma coctasiena Ha ocHoe @I'OC BO no cneunansaoctu 21.05.04 T'opHoe
neno, yreepxkaeHHoro nprukazom MOuH P® ot 17.10.2016 r. Ne 1298.

PaGouast mporpamMmma paccMoTpeHa u ogo0peHa Ha 3aceaHuu Kadeapsl pa3paboTKH MECTO-
POKIEHUH MMONe3HbIX UcKonaeMbIX «20» ssHBaps 2017 1., mpoTokon Ne 5.

3aB. kadenpoit C.E. I'aBpumies /
Pabouyas mporpamma o00peHa METOINYECKON KOMUCCHEH HHCTUTYTa TOPHOTO JeJia U TPaHC-
nopta «31» ssuBapst 2017 r., npotokoa Ne 7.

[Ipencenarens f .E. Tl'aBpumes /
|

Pabouas nmporpamma cocrtaBiieHa: noueHt kadenpst PMIIN, k.T.H., 1OIIEHT

\[/Z/&Mléa/g/ I1.C. CumoHOB /

PenienzenT: 3aBEIYIOLINMA na6opaTopW panl'eollpoexT»
é / Ap.A. 3yokoB/



JIMcT perucTpanuu u3MeHeHU ¥ 10MOJIHEeHUi

Hara.
Ne Pasnen Kpatkoe cozepxkanue Ne npotokosa Iozmrce
3aB.
/Tl | IpOrpaMMBI W3MEHEHUS/ TOTIOTHEHUS 3acelanus .
Kadeapsl Ka(bez[%m%
AxTyanuzaiys y4eOHO-METOANIECKOTO U [Tporokomn Nel
1 Ne 8 WHGOPMAIIMOHHOTO 00ECTICUCHUST TUCITUTI-
JIHHBI ot 31.08.17 =
/
AxTyanuzaiys y4eOHO-METOANIECKOTO U [Tpotokom Ne3
2 Ne 8 WHGOPMAIIMOHHOTO 00ECTICUCHHUST TUCITUTI-
JIUHBI or 23.10.18
’ Vi)
AxTyanuzaiys yueOHO-METOJMUECKOTo U [IpoTokom Ne3
3 No 8 UH(POPMAITHOHHOTO 00ECTICUECHUSI UCITHIT-
JIUHBI or 11.10.19




1 lean ocBOeHUsT TUCHUTIINHBI

ensamu ocBoeHust nucHMIUIMHBI «Pa3pymienne ropHbix nopoa npu OI'Py» sBisitoTcs: uzyde-
HHUE CTyJEHTaMU OCHOB IPOEKTUPOBAHMS MapaMeTpoB OypoB3pbIBHBIX paboT Ha OI'P; passurue y
CTYJEHTOB JIMYHOCTHBIX KaYeCTB, a TaKXe (GopMUpoBaHue MpodheccnoHaTbHbIX KOMIIETEHIINH B CO-
otBercTBHH ¢ TpeboBanusmMu @I'OC BO no cnenmansnoctu 21.05.04 T'opHoe nerno.

3agayu u3ydeHUs TUCHUTLIUHBL

- MO3HAKOMMUTH CTYIEHTOB C METOJIMKAaMU pacyueTa InapamMeTpoB OypOB3pBIBHBIX padoT;

- HAy4YUTh CTYJIEHTOB OOOCHOBBIBaTh TEXHOJOTHIO, PACCUHUTHIBATH OCHOBHBIE MapaMeTpbl
B3pPBIBHOM OTOOWKM IIMypOBBIMH U CKBRXMHHBIMU 3apsJaMH IpPU B3pBIBAHHHM HA Kapbepax W Ha
JIPYTUX TOPHBIX U MIPOMBINIJIEHHBIX 0OBEKTaX Ha 3¢MHON MOBEPXHOCTH;

- Pa3BUTH Y CTYAEHTOB 'OTOBHOCTD IIPOBOJUTH TEXHUKO-DKOHOMHUYECKYIO OLIEHKY IIPOEKTHBIX
pelieHuii Mpu MPOU3BOACTBE OYPOBBIX M B3PBIBHBIX pa0dOT U padOT coO B3phIBUATHIMU MaTepHallaMH,
PCaIn30BLIBATHL B Hp&KTH‘IGCKOﬁ ACATCIIBHOCTH MPCAJIOKCHUS 110 COBCPIICHCTBOBAHUIO TCXHUKU U
TEXHOJIOTHHM MPOU3BOJCTBA OYPOB3PHIBHBIX padOT, [0 BHEAPEHUIO HOBEMIIUX CPEICTB MEXaHH3a-
1I1H, TIPOLIECCOB U TEXHOJIOTUl;

- BBIpabOTaTh y CTYIEHTOB CIHOCOOHOCTh K aHAIM3y 3aKOHOMEPHOCTEH MOBE/IEHUSI U YIpaB-
JICHUS CBOMCTBaMu TOPHBIX TTOPOA U COCTOSIHHMEM MACCHUBA B IIpOIECCax I[OGBI‘-II/I n HepepaGOTKI/I
TBEPABIX IOJIE3HBIX HMCKOMAEMbIX, a TaKXe MPU CTPOUTEIHCTBE M HKCIUTyaTallMH MOA3EMHBIX CO-
OpYKCHUM.

2 MecTo TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl MOATOTOBKH CIle-
nHaJIHCTa

Huctunnnna «Pa3pymienne ropasix nopoa rnpu OI'Py» BXoauT B BapHaTUBHYIO yacTh Oj0ka 1
00pa3oBaTeIbHON MPOTPaAMMBI.

Jlnst u3ydeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAHUS (YMEHUS, BIIaIeHUs ), CHOPMHUPOBAHHBIC B
pe3ysbTaTe U3y4eHUs TaKUX IUCLHUIUIMH KaK «be30IacHOCTb JKU3HEIEATEIBHOCTHY, «[ eoMexanu-
Ka», «OTkpbITas pazpadborka MIIN», «IIpomeccel OTKPBITBIX TOPHBIX paboT».

3HaHus (YMEHHMs, BIQJICHHUs), MIOJyUYEHHBIE PU U3YYCHUH JTaHHOW JAMCIUIUIMHBI OYIyT HE0O-
XOJJMMBI TIpY OCBOCHME AMCUUIUIMH: «[lmaHupoBaHue OTKPBITHIX TOPHBIX padoT», «IIpoexTrposa-
HUE KapbepOBY».

3 KomnereHuuu ody4varouierocsi, opmupyembie B pe3yJibTarTe 0CBOCHUS U CIUAINIUHbBI
U IJIAHMPYeMBble pe3yJabTaThl 00y4eHH st
B pesynbrate ocBoeHuUs quctuiuinHbl «Paspymmenue ropasix mopos npu OI'Py oOyvaronuiics
JOJIDKCH O6HaI[aTI> CJICAYIOIMMHU KOMIICTCHIUSAMM!

CTpyKTYpHBII 3JIEMEHT

[Tnanupyembie pe3ynbTaThl 00yUCHUS
KOMIIETESHITNHT py pesy. v

ITK-16
TOTOBHOCTLIO BBIIIOJIHATH SKCIICPUMCHTAJIBHBIC U HaGOpaTOpHBIC HCCIICAO0BaHNA, HHTCPIIPCTUPO-
BaTh NNOJYUCHHBIC PE3YJIBTAThI, COCTABJIATE U 3allIUINATh OTUCTBI

- OCHOBHBIE OIPEIEICHHUS], IOHATUS CBOWCTB U METOJOB Pa3pyILIEHUs IrOp-
HBIX MTOPOJT;

- OCHOBHBIE METOJbI IKCIIEPHUMEHTAIBHBIX M JIA0OPATOPHBIX HCCIIETOBAHUI
CBOMCTB FOPHBIX MOPOJ MPH pa3pyLIAOINX Harpy3Kax;

- 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB TOPHBIX MOPOJ B MPOLIECCE pa3pylie-
Hus npu OI'P.

3HaThb

- OLICHUBATh IOJYYEHHBIE SKCIEPHUMEHTAIBHBIE JAHHBIE MPHU pa3pyLIEHUU
TOPHBIX ITOPOJ;

- IPUMEHATH Ja00paTOpHBIE METO/BI UCCIICAOBAHUN TOPHBIX MOPOJ IPHU pas-
PYLIEHUH JUIsl PELIEHUS THUIOBBIX 3a]1a4 rOpHOro mpousBozcTsa npu OI'P;

- TIPUMEHATh METO/bl aHaIu3a U 0O0pabOTKM NAaHHBIX SKCHEPUMEHTATBHBIX U
71ab0PaTOPHBIX UCCIICIOBAHUS TIPOIieccoB paspymenus mpu OI'P.

YmMmern




CTpyKTYpHBIN 2JIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3yabTaTbl 00ydeHUs

Bnanets

- TEPMHUHOJIOTHEH B paMKaXxX pa3pylIeHUs: TOPHBIX MTOPOJI;

- HaBBIKaMHU 00paOOTKHU MOJYyYEHHBIX JAHHBIX, COCTABJIATH U 3aIIMIIATh OTYe-
THI,

- COBPEMEHHBIMU MEXaHU3MaMH 1 000PYIOBAHUAMHU pa3pyLICHHs TOPHBIX I10-
pox npu OI'P.

IICK-3.2

BJIAAICHUEM 3HAHUAMHU ITPOLECCOB, TEXHOJIOTHI 1 MCXaHU3alluKU OTKPBITHIX TOPHBIX U B3PBIBHBIX

pabot

3HaTh

- OCHOBHBIEC CIIOCOOBI pa3pylICHHs MPU Pa3padOTKE MECTOPOXKICHHUN IMOJIe3-
HBIX HMCKONAEMBbIX, YCIIOBHSI HMX TNPHUMEHEHHs, OCHOBHBIE TEXHOJIOTUYECKHE
nporeccel OI'P;

- IPUHIUIIBI 000CHOBAHUS CIIOCOOOB Pa3pyIICHHUs FOPHBIX MOPOJ B OCHOBHBIX
TEXHOJIOTHUECKUX MpoIieccax pa3paboTKH MECTOPOKACHUI,

- OCHOBHBIE MPUHIIMITEI pacueTa OypOB3pPBIBHOTO criocoba pas3pyIIeHus B oc-
HOBHBIX TEXHOJIOTHYECKUX TIPOLECCaX, OCHOBHBIE METOJUKU ONpEAeICHUS
rmapaMeTpoB OYpPOB3PHIBHBIX Pa0OT Ha Kaphepax.

YmMmern

- OIIPEJIEIIATH TJIAaBHBIC MMapaMeTphbl Kapbepa U BEIOUPATh BHJ TOPHOTO 000pY-
JIOBaHUs JUIS 33JJAHHBIX TOPHOTEXHUUECKUX YCIOBUH pa3pabOTKu;

- OMpeAeNsATh BUA U THII TOPHOTO OOOPYIOBaHHS U Pa3pyLICHUS TOPHBIX
MOPOJ] TI0 33JaHHBIM TOPHO-TEOJIOTMYECKUM U TOPHOTEXHUYECKUM YCIOBUSIM
AKCIUTyaTallid MECTOPOKICHUS;

- 000CHOBBIBATH TOTPEOHOE KOJIMIECTBO TOPHOTO OOOPYIOBAHHS 110 BCEM TEX-
HOJIOTHYECKUM MPOIIeccaM OTKPBITBIX TOPHBIX paboT, OmpeensiTh NoTpedHoe
koymuecTBO BB it kapeepa.

Bnanets

- CIIPaBOYHOM JIMTEpaTypol MO BHIOOPY OCHOBHBIX BHJOB U THIIOB 00OPYIO-
BaHUS JUISl pa3pylICHUs: TOPHBIX MOPOJ U ONpeesieHUs uX pabounx mapamer-
POB;

- IPAKTUYECKUMHU HAaBBIKAMU Pa3pabOTKHU CXEMbl MOHTa)ka B3PbIBHOW CETH Ha
OI'P;

- IPAKTUYECKUMH HaBbIKaMu pa3paboTtku npoextoB bBP npu OI'P.

IICK-3.4

CHOCOOHOCTBIO pa3pabaThIBaTh OT/ACIBHBIC YACTH POCKTOB CTPOUTEIBCTBA, PEKOHCTPYKIUH U TIe-
PEBOOPYKEHHSI 0OBEKTOB OTKPBITHIX TOPHBIX Pa0OT, MPOEKTHYIO U TEXHUUECKYIO JOKYMEHTAIUIO C
y4eTOM TpeOOBaHMI MPOMBINIJICHHON 0€301aCHOCTH

- METOJIMKH pacueTa napaMeTpoB OypOB3pHIBHBIX padoT;
- TpeOOBaHUs, IPEABIBISIEMBIC K IPOEKTaM OYPOB3PBIBHBIX PadoT;

3uarn - OCHOBHBbIC I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaI_II/IOHHBIe TEXHOJIOTUHU U Tpe60-
BaHMs THHOPMAIIMOHHON O€30MTaCHOCTH.
- COCTaBJIATH AITOPUTM U IIPOTrPaMMBI JUIsl PELIEHUs KOHKPETHON MaTeMa-
THYECKOH 3a/1auu;

VMOTE - aHaJIM3UPOBATH MIOJyUYEHHBIE PE3YJIbTaThl pellieHus 3a1a4 Ha OBM;

-COCTaBJISITh NMPOEKTHYIO TOKYMEHTALIMIO Ha B3pbIBHbIE PabOTHI C MCHOJb-
30BaHHWEM COBPEMEHHBIX MPOTPAMMHBIX MPOIYKTOB OOIIETO W CIEIHAIb-
HOT'O Ha3HAUEHUSI.




CTpyKTYpHBIN 3JIEMEHT

[Mnanupyembie pe3yabTaThl O0ydeHUs
KOMITETCHIIHH py pesy y4

- HaBbIKaMH c6opa HCO6XOI[I/IMBIX HUCXOAHBIX MNAHHBLIX IJIA p8.3pa60TI(I/I OT-
JIeJIbHBIX CIOCOO0B ¥ METO/I0B Pa3pylleHust TopHbIX nmopoa mnpu OI'P;

- HaBbIKAMHM pPa0OTHI C HOPMATHUBHO-TEXHHUYECKON JOKYMEHTalueil mnpu
00OCHOBAHMHU MPOEKTHBIX PEUICHUH B 00JIACTH pa3pylIeHUs] TOPHBIX TOPOJ
Bnanets npu OI'P;

- HaBbIKaMH BSaHMOHeﬁCTBHH C pa3pa60TqI/1KaMI/1 OTACJIbHBIX Pa3aciioB
MIPOEKTHON JOKYMEHTAllMH B IJIaHE MPEIOCTABIICHUS U MOJIY4YeHUs HeoO-
XOAUMBIX NAHHBIX JIA NPOCKTHPOBAHUS PA3JIUYHBIX CHOCO6OB paspyuic-
HUsI TOpHBIX nopox pu OI'P.




4 CTpyKTYypa M coJiepKaHue IUCHUNINHBI

OO01mast TpyA0eMKOCTh TUCIUIUINHBI COCTABISET 3 3aueTHbIe enuHuIlbl, 108 vaca:

— aynuTopHas padota — 54 yaca;
— caMoCTOsATeIbHas paboTa — 54 4acoB.
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1. O0mue BoONMpoChl BeAeHUS B3PbIB-
HBIX pador.
]_IGIII/I " 3a1a4u JUCHUIIIMHBIL, CBA3b CO CMCKHBIMH
AMCLUIUIMHAMY. 3HAYCHHE IMPOLECCOB paspyiie- [JCamocTosiTennbHOE HU3y4eHHe|YCTHBIM ompoc (codeceno-|I1K-16
HUS TOPHBIX IOPOA B3PLIBOM B BLINOTHCHHUM 33- - g 2 3 y4eOHOW U HAyYHOU JHUTEpaTy-|BaHHE). I1CK-3.2
Jlad, TOCTABJICHHBIX MepeA TOPHOPYAHOH Ipo-
MBIIIUIEHHOCTBIO CTpaHbl. KpaTkas ucropust pas- PBL. KOHTpOJIBHaﬂ pa60Ta. IICK-3.4
BUTHA B3PBIBHOT'O JI€JIA. Ponb oTedecTBEHHBIX U
3apyOeKHBIX YICHBIX B PA3BUTHU TCOPUH U TIPAK-
THUKHW B3PBIBHOI'O ACJIA.
2. OcHOBBI T€OpHH B3pbIBAa M JeTOHA-
uuu 3apsaaos BB
2.1. O0mas xapakTepuCTHKA B3pbIBa U BelnlonHeHne  NMpakTUYECKUX
B3PbIBYATHIX BelIECTB. pabot (pemeHue 3anad, MUCh-
Ssnenne B3pwBa. Uto Takoe B3peiB? UTO Takoe MEHHBIX paboT U T.IL), Mpemy- [IpoBepka  unauBuUayanb- | [1K-16
B3pbIBUaThIe BemiecTBa? DakTopel, mpupammmue| 9 2 221 3 CMOTPEHHBIX pa60qe171 mpo-|HbIX 3aJaHU. TICK-3.2
SIBJICHHIO XapakTep B3pbiBa. OCHOBHBIC 001aCTH U IPAMMO THCITHILIHHBL. KoHTpoJIbHas paboTa. [ICK-3.4
YCII0BHUA MPUMEHCHMSA B3PBIBUATHIX BEIICCTB. P Nel. P EBP
el. Facuer nmapaMeTpoB
no meroauke B.B. P:keBckoro.
2.2.  Kaaccupukaumu  B3pBIBYATBIX [JCamocTosTeTbHOE u3ydeHue|YcTHBIH omnpoc (cobeceno-|ITK-16
BEIIECTB. 9 | 2 3 |yueOHOI M Hay4HOH JIUTEPATy- | BaHHE). [ICK-3.2
B3pLIB‘{aTLIe XUMHYCCKHUE COCIUHCHHUA U CMCCH. B KOHT OJILHAS a6OTa HCK 3 4
Krnaccudukarums BB no o6nacTsM npruMeHeHus.. PBL. p p ) )




AynuropHas

c% Q ples]
KOHTaKTHasI e o
6 s 2 & &
= pabora 5 >~ 5
Paznen / rema g | (Baxan. yacax) 5 E 5 5
JTUCIUIIINHBI E - x| B o & = Bun camocTosTeapbHONR dopma TEKyIIero KOHTPOIs = E §
© S |&E|EE g= paGoTHI YCIIEBAEMOCTH H ° 8 E
w w N
5 chs = é = €& MIPOMEKYTOYHOU = =
S RO E® S 8 aTTecTaluu <
2.3. B3pbiBuaThie BeliecTBa, He COAEp-
JKkamume B3pbIBYATBIX KOMIIOHCHTOB,
JJIsl OTKPBITHIX TOPHBIX PadoT.
O6mme cBenenust o npocteiimux BB. Cmecu am-
MHAYHOW CENUTPBI C FOPIOYMMH HEB3PHIBYATHIMH BbLINONHEHHE  MPAKTHYECKUX
KOMITOHeHTaMH (IuHaMoHBI). CMecH Ha OCHOBE
y . pabot (pemeHue 3anad, MUCh-
IPaHyJIMPOBAHHON aMMHAYHON CENUTPBI C JKHJ- Mposepka  mHmBHIVATD- TTIK-16
KHMM HJIH JIETKOIUIABKUMHM He(TENpOayKTaMH, 13- MEHHBIX paboT ¥ T.II.), Tpexy- |t POBEP . AUBUILY
roTaBiIMBacMble HAa MECTE IIPOM3BOJCTBA B3PbHIB- 9 2 2/11 3 CMOTpPEHHBIX paboueii mpo-|HBIX 3aJaHUH. [ICK-3.2
Heix pabot (uraanut — AC/JIT). [peumyiectsa u IPAMMON JIUCIUTLIHHBL. KonTpomnbHas padora. I[ICK-3.4
HepocTtaTkn cmeceit AC/IIT. Tlpocteiimue rpany- ITP No2. T'paduueckasi JOKyMeHTa-
nupoBanHbie GectporuiioBsie BB 3aBomckoro us- LHst GYpOB3PBLIBHBIX PadoT.
roTOBJICHUs (TPaHyauThl). XapAKTEPUCTHKU Tpa-
nymutoB I ximacca (AIl, ACM, AC-C, BK, XK, HII,
C-6M). Xapakrepuctuku TpanyauToB Il kmacca
(A6, AC-4, AC-8, AD-7, AD-12, I-5, M, MTI'-10,
I1C). OGnacTh NpHUMEHEHUs! FPAHYJIUTOB.
2.4. IlopomkooOpa3Hbie U MPecCOBAH-
HbI€ B3pbIBYATHIC BelIeCTBa AJddA OT-
KPBITBIX FTOPHBIX padoT.
CMecH aMMUAa4YHON CENHUTPBI ¢ HHUTPOCOEAMHE- .
P pococ [JCamocTosiTennbHOE HU3y4eHHE|YCTHBIM orpoc (cobecemo-|ITK-16
HUAMHU 1 HUTPO3hupamu. [IpOMBINLIEHHOE IPOM3- N N
BOJICTBO, COCTAB M B3PbIBYATHIE XaPAKTEPUCTUKH 9 2 3 Y4eOHOH ¥ Hay4HOI JIMTepary-|BaHuUe). 1ICK-3.2
am-MouuTOB (6KB, JTHH) u ammonanos (MI0, pBIL. Kontponbnas padora. I[ICK-3.4

ckanmpHBIA Nel, Ne3). XapakTepuUCTHKH TaTPOHOB
W3 aMMOHHUTOB U aMMOHAJIOB. B3pbiBUaThie Xapak-
TEPUCTUKH, JJOCTOMHCTBA U HEIOCTATKH JACTOHUTA
M.
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2.5. Tporuicoaep:kaiiue rpaHyJIHpo- BrinmosHeHne = mpakTHYECKUX
BaHHbIe BB 111 OTKPBITBIX TOPHBIX paGoT (peleHne 3ajad, MUCH-
pador. MEHHBIX paboT u T.I.), mpeny-|[IpoBepka  mHauBuayans-(I1K-16
r:l;)a:y(J:IOT:HCZC a;]}OMOZ(;H' HEOM;IH';J;ZHHZ; lzpo_ 9 2 2/1N 3 CMOTPEHHBIX paGOqeﬁ po- HBIX 3aI[aHHI>i. TICK-3.2
HU3BOJACTBO, TaB W B3PbIBYUATHIC X KTECPUCTU- o K
OHTpOJIbHAsS padoTa. I[ICK-3.4
xi rpamvommTos (82/18, 79/21, 50/50, 30/70, T- TPAaMMOH JTUCIIUIITHHDI. p p
5). I'pammonutsl 11 kmacca (79/21, TM, M). O6- [P Ne3. Pacuer mapamerpos BBP
JTacTh MPUMEHEHUs TPAMMOHHUTOB. . no meroauke Col03B3pHIBIPOMA.
2.6. OmyabcuonHbie BB u Texnonorumn
UX U3TOTOBJICHHSA.
OcHOBHBIE (HUBHKO-XMMHYECKHE W B3PHIBUATHIC
CBOMCTBaA OMYJbCUOHHBIX B3PbIBYATBHIX BCIICCTB.
TexHoaoruu M3roTOBJICHHS U COCTAaBbI OMYJIbCU-
oHHbIX BB. Accoptument smynscuonHbeix BB 3a o
pyGeKoM. VCTaHOBKH Ulsl MIPOU3BOJICTBA HMyJTb- DCaMO(jTOHTCHBHog nu3ydeHue | YCcTHeli ompoc (codecemo-|I1K-16
cuonnblx BB B Poccuu (FOCHI/II/I «KpI/ICTaHH», 9 2 3 yLIGGHOI/I nu HayLIHOI/I JII/ITepaTy- BaHI/Ie). HCK'3.2
KHUHNM, «Asor Bspeie» «Hurpo Cubupb, pBIL. Kontponbnas padora. IICK-3.4
«Opukay, «Makcam» u apyrue). CocTtaB U CBOW-
CTBa IIOPOMHUTOB, TPAHOMHUTOB, OMYJILCOJIUTOB,
amdopima, 3MyIorpaHOB, CHOMPUTOB, CIAppHUTA,
TOBaHa, HUTPOHHUTOB, KOJILIMUTA U Jp. ACCOpPTH-
MCHT IIATPOHUPOBAHHBIX COCTABOB OMYJIIbCUOHHBIX
BB.
Hroro no pazneny 12 6/41 18
3. [eiicTBue B3pbIBa B cpelie U METOIbI
peryjiupoBaHusi JApo0jeHHs TOPHbIX| 9
mopoj
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B E ol B 8 S arrecranuu ~
3.1. Ilpoueccsl paspymiainero, ceic- BhIMOMHEHNE  TIPAKTHYECKHX
MHYECKOr0 M BO3AYUIHOIO JAeHCTBUA paboT (pelleHne 3a7ad, MHCH-
:;E:Ba 3apsUI0B  BIPLIBUATOTO Belne- MCHHBIX paboT u 6T-H')1 HPEAY-\[Iposepka  muauBHayaisb-|[TK-16
Knaccmbmcaunn 3apsaa0B: 1O MOJIOXKCHUIO; TI0 9 2 2/11/1 3 CMOTpeI:I,HLIX pa oten Hpo- HBIX 3aﬂaHHﬁ. HCK_32
(QOpME; TI0 KOHCTPYKLIMH; 110 XapaKTePy JAEHCTBHS. TPaMMOH JINCIINTITHHEL. KontpossHas pabora. HCK-3.4
OneMeHTsl BOPOHKH B3pbIBA. 30HBI JACHCTBUS IIP Ned. KOHCTPYKUMH CKBAKHH-
B3pbIBa. cDaKTOpLI, BBI3BIBAIOIINC pa3pylHICHUC HBIX  3apsi10B  B3PBLIBYATHIX  BE-
TOPHBIX IOPOJ IIPU B3pHbIBE. mecTs.
3.2. IIpouecc pa3pyuieHusi MOPO B3PbI-
BOM OJAMHOYHOI'0 3apsiaa.
®dopMupoBaHNe 30H MEJIKOJUCIICPCHOro Jpo0iie-
HUS, paIuaIbHOTO TPEIIMHOOOpA30BaHUs U BBIJC-
JieHUe ceicMuueckoit BoJHBEI. OCHOBHBIE Tapa-
METPBI BOIHBI HANPSKEHUS B TBEPIBIX MOPOJAX. "ICamocrosTensHOe u3ydeHue|YcTHbli ompoc (cobeceno-|I1K-16
3aKOHOMEPHOCTH PAaCIPOCTPAHCHUs BOIHBI Ha-| 2 3 y4eOHOI U HAYYHOM JIMTEpaTy-|BaHHe). [ICK-3.2
NpsOKEHUA B TBEPABIX nopoxax. Hampsoxenus B pHL. KoHTpombHast pabora. MICK-3 .4

Oe3rpaHUYHOM MaccuBe. HampspkeHuss y oOHa-
KEHHOI nmoBepxHOCcTH. Hamnpsbxenus B paiione 00-
pa3oBaHuUsl OTKOJILHOM W B3PBIBHOM BOPOHKH. 30-
HBI JpOOJICHUs] B3PHIBOM TPEIIMHOBATOTO MacCCH-
Ba. 3aKOHOMEPHOCTU pa3pyLICHUs] TOPHBIX MOPOJ
B3PBIBOM B 30HE HEPETYIHPYEMOT0 JPOOICHUS.

10




AynuropHas

c% Q ples]
KOHTaKTHas s o
R Q s =
Py pabora S g S
=
Paznen / Tema 3 | (Bakan. yacax) % = E 5 5
JTUCIUIIINHBI ?) - x| B o & = Bun camocTosTeapbHONR dopma TEKyIIero KOHTPOIs &E E
© S |&E|EE g= paGoTHI YCIIEBAEMOCTH H ° 8 E
o ® w N
5 S I é = €& MIPOMEKYTOYHOU = =
)
S RO E® S e aTTecTaluu <
3.3. IIpouecc paspyumieHusi MOpoa MPH
OAHOBPEMECHHOM B3PbLIBAHUM HECKOJIb-
Brinonaenune IMPAKTUYCCKUX
KHX 3apsi/IoB. Sor (
HanpsbkeHuss npu  OJHOBPEMEHHOM B3pbIBAHUU paboT (peIICHHE 337134, MHCh- I K-16
3apanoB. OcoGeHHOCTH pa3spyLIEHHs TOPHBIX II0- MEHHBIX paboT ¥ T.II.), Tpey- | [POBEPKa . HHANBHYaJTb- i
POJI IIPH OJHOBPEMEHHOM B3PLIBAHHH HECKOJIBKUX 9 2 2/11 3 CMOTpPEHHBIX paboueii mpo-|HBIX 3aJaHUH. [ICK-3.2
YIJIMHEHHBIX 3apanoB. SIBneHne (opMHPOBaHHSA rpaMMOii TUCIUTLITHHEL. KonTpomnbHas padora. IICK-3.4
OJIHOW reHepalIbHOW TPELUHBI MO TNIOCKOCTH pac- P NeS. Pacuer mapamerpoe BBP
HOJIOKEHHUs 3apsAI0B, IapaMeTphl BOJHEI HAmps- 1o mMetoxuke [HAPOpYIbL.
JKeHHIl IpU H00bIYE OIOYHOrO KaMHS M KOHTYP-
HOM B3DBIBAHUH.
3.4. Ilpouecc paspyumieHusi MOpPoOJA MPH
KOPOTKO3aMEAJICHHOM B3pPbIBAHUH 3a-
PS/IOB.
Cymrocts K3B; dakTopsl, omnpenenstomme 3¢- o
(exrsrocTs K3B: MHTephEpeHIITA BOMH Hampi- DCaMoSTo;ITenLHO? usydenue|YcTHei omnpoc (cobeceno-|IIK-16
JKeHHi, 00pa30BaHKE JOMOMHUTETBHBIX OTKPBITHIX 9 2 3 y4eOHOM U Hay4HOMH JUTEepaTy- BaHUE). [ICK-3.2
HOBEPXHOCTEH, COyapeHne NMepeMenIaroxcs OT pBL. KonTpomnbHas padora. IICK-3.4

B3pbIBa 3apsAf0B KyCKOB mopoiabl. OcoOeHHOCTH
pa3pylleHusi TOPHBIX MOPOJ MPH IOCIEA0BATENb-
HOM B3PBIBAaHMM HECKOJIbKUX Y/UIMHCHHBIX 3apsi-
JIOB.
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3.5. IIpouecc pa3pyuieHusi MOPO B3PbI- BelnonHenne  mpakTHUYECKHX
BOM HApY:KHOI'0 3apsiia. pabot (pemeHue 3anad, MUCh-
JelictBue B3pbIBa HapyxHOro 3apsga. Hampas- MEHHBIX padoOT W T.II.), IPEIy- Tposepka unuBHayans-| [1K-16
JneHHoe JeiictBue B3pbiBa. [Ipouecc paspymeHus 6 - _ .
9 2 2/11 3 CMOTPCHHBIX ~ PabOYCH  MPO-|\ypix 3agaHMM. [ICK-3.2
IOopoa KYMVYIIATUBHBIMU 3apsagaMu. o
PO o 'PaMMOH TUCTINILTAHBL. KonTposbHas padora. [ICK-3.4
IIP Ne6. Pacuer mapamerpoB BBP
INpvu B3pPbIBAHMM Ha PbIXJICHHE
(BCTpAXHBaHNE) TOPHOI Macchl.
HTtoro mo pasneny 10 6/31 15
IMoaroroBka K KOHTPOJILHOH padoTe
Ne2
4. IIpyHUMIIBI PACIIOJIOKEHHUSI U pacye- 9
Ta 3aps/10B B3PbIBYATHIX BeIECTB
4.1. O0mMe NMPUHIHMIBLI pacyera pas-
pPyWIAKOIIEro JelCTBHA COCpPeI0TOYeH-
HBIX 3apPsi/10B. "ICamocrosTensHOe u3ydeHue|YcTHbli ompoc (cobeceno-|I1K-16
TIporiecchl popmupoBanus TONs HANPSUKEHAH 1P| Q| D 3 |y4eOHOI M HAy4HOI JUTEpATy-|BaHHE). [ICK-3.2
B3pBIBE cocpeoTodeHHOTO 3apsga. Cocpenoro- pBI KoHTposbHas paGoTa [ICK-3.4
YEHHBIE 3apsabl peixieHus (apobnenus). Cocpe- ) ) )
JIOTOYECHHBIE 3apsnasl BeiOpoca. I[Iporecc paspy-
MIEHVSI IPU OTOOMKE KaMEPHBIMH 3apsiIaMHu.
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4.2. O0mMe NMPUHIMIBLI pacyera pas- BelnonHenne  mpakTHUYECKHX
pylIAOIIEro JeicTBUSL YIJIMHEHHBIX pabot (pemieHue 3amad, MHUCH-
3apsi/ioB. ) MEHHBIX PabOT M T.IL), NPENY-|[Iposepka  muAuBHAYans-|[1K-16
e oo srane] | 2| 2|3 fovorpem paouelt npo-{y sasasi
HUS TIPU 0TOOMKE CKBAKHHHBIMH 3aPAIaMH. FH[;,al\;IV‘IZ/;OI/;HI/ICHI/IHJII/IHLI. KonrposbHas pabora. 1ICK-3.4
o7. Pacuer mapamerpoB BBP
NpH B3PLIBAHMM HAa MOINMOPHYIO
CTEHKY.
4.3. BbI0Op KOHCTPYKLIMH 3apsiia Ha
gsfolj}ﬁ?ex;apmm BB, Pacepesorouentisic sap- "ICamocrosTensHOoe u3ydeHue|YcTHbli ompoc (cobeceno-|ITK-16
16l BB. M3MeHenne naBiaeHus B3pbIBa BO BPEMEHU 9 2 3 y4€OHO! U HAyYHOH JIMTEPATY-|BaHHUE). IICK-3.2
ISl CIUIOLIHOTO M PaccpejoTOYEHHOro 3apsaa BB. pBIL. KonTpomnbHas padora. IICK-3.4
CHOCOGBI paccpeaOTOUCHUA CKBAXKUHHBIX 3apA10B
BB.
4.4. TlapaMeTpbl BOJIHbI HANPSZKEHU
(ceiicMOB3pPBIBHBIX K0JIeOaHUIT) B 1a/1b- Bolnontienne  MPaKTHIECKHX
Heii 30He B3BIBA. pabot (pemeHue 3anad, MUCh-
CeiicMuueckoe aeiicTsue B3pbiBa. CKOPOCTH TIPO- MCHHBIX paboT ¥ T.II.), TIPEy- Ilposepka  mnpuBHayans- | [IK-16
JIONBHBIX, MOMEPEYHBIX M IOBEPXHOCTHBIX BOJIH. 9 2 2/11 3 CMOTpPEHHBIX paboueld mpo-|HbIX 3aJ[aHuH. [ICK-3.2
[lIxana MHTEHCMBHOCTU CEHCMMUYECKUX Koleba- rpaMMOii TUCIUTLITHHEL. KonTpomnbHas padora. I[ICK-3.4
Hui. [IpenenbHO mHOMycTUMBIE CKOPOCTH Kouseba- IIP Ne8. Pacuer mapamerpoe BBP
HUH TPyHTa. YIpaBIECHHE CEHCMHUYECKUM JAEHCT- IPH KOHTYPHOM B3pPBIBAHHH.
BUCM B3pbIBaA.
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4.5. JleiicTBHEe YAAPHBIX BO3XYIIHBIX
BOJIH B3PbIBOB Ha OKpY’KawIIue Co-
OpY:KeHHsI.
VYnapHas Bo3aymiHas BoiHa. VM30bITOYHOE NaBie-
HHe Ha (GPOHTE yAAPHON BOJIHBI VISl TPOTHIIOBOTO
3apsga. Pas arolee JeiCTBUE yIApHBIX BO3- o
P Py A yAap y "ICamocrosTensHOoe u3ydeHue|YcTHbli ompoc (cobeceno-|ITK-16
IOYLIHBIX BOJNH. Be3omacHsle pacCTOSHUS IO Ieii- o o
CTBHIO YIApHOH BO3XYIIHOH BOJNHBEI TPH B3pPHIBE 9 2 3 y4eOHOM U Hay4HOM JUTEepaTy- | BaHHE). [ICK-3.2
Ha 3€MHO} MOBEPXHOCTH JUISl 3/IaHUH U COOpYIkKe- pBL. KonTpomnbHas padora. I[ICK-3.4
Huid. OmnpeneneHue paccTosHUN, O€30MacHBIX 110
NEHCTBUIO yIapHBIX BO3AYLIHBIX BOJH HA 3aCTEK-
JICHHE TIPU B3PbIBAHUM HAPYKHBIX 3apsOB U
CKB&)XMHHBIX (LIIYPOBBIX) 3aps/lOB PBIXJICHHSL.
Ompenesnerue Ge30MaCHOTO PACCTOSHUS 110 JEH-
CTBHIO yIAPHOM BO3IYIIHOW BOJIHBI HA YEJIOBEKA.
4.6. Cnocodbl MHMLIMUPOBAHUS 3apsi- BoinonHenue  mpakTHYECKHX
J0B. paboT (pemieHue 3aaay, MHUCH-
OO6mme cBemeHUs O CIoco0ax HWHUIUHMPOBAHUS MEHHBIX pa60T U T.I.), IPEy-
frap;moxs. TexXHONOrUs OTHEBOTO MHUIIMHPOBAHMUS. o , . ; CMOTpEHHBIX ~ paboueii  Tpo- [IpoBepka } uHauBuayanb- | [1IK-16
EXHOJIOTHSI SJIEKTPUICCKOT0 MHULIMUPOBAHMS 3a- . -
psmoB TCXHOHOF;}II) B3PBIBAHMS C IIIlOMgmL}o IETO TPaMMON AMCLMTUTIHEL. EHX S 6 ggllé 3421
. ) _|KoutponbHas pabora. -3.
HHPYIOIIEro IIHypa. TEeXHOIOTWS B3PBIBAHHS C e N"’gg Pacaer GesomacHLIx pac P P
HOMOLIBIO HEDJIEKTPUIECKUX CHCTEM. CTOSIHMIE 110 Mopakalomum (akTo-
paM npH BeleHHH B3DPHIBHBIX pa-
ooT.
Hroro no pazneny 12 6/3U 18
18/
Hroro no kypcey 36 101 54 3auer
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5 O6pa3oBaTesibHbIe H MHGOPMAIHOHHbIE TEXHOJIOTHH

B npouecce npenogaBanusi AUCUUIUIMHBI «Pa3pyiienue ropubix nopoa npu OI'P» npumens-
I0TCS TPAAULIMOHHASA U MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHMHA M (POPMUPOBAHME OCHOBHBIX IpE/CTaBlIe-
Hull 0 Kypcy «Pa3pymienne ropusix nopox npu OI'P» npoucxoaut ¢ Ucnonb30BaHUEM MYJIbTHME-
JTUHHOTO 000pyI0BaHUs (POCKTOP, MHTEPAKTUBHAS JOCKA).

Jlexu mpoxXoAAT Kak B TPAJUIMOHHON (opme, Tak U B popMe JEKIHI-KOHCYIIbTAINH, T1e
TEOPETUYECKUM MaTepuai 3apaHee BBIJACTCS CTYJEHTaM JJI CAMOCTOATEIBHOTO H3Yy4YEHUs, Ui
HOJATOTOBKHM BOIPOCOB JIEKTOPY, TAKHMM 00pa3oM, JEKIHS MPOXOIUT IO THILY BOIPOCHI-OTBETHI-
JUCKYCCHS.

IIpu npoBeneHNH NPAKTUUECKUX 3aHITUNA UCIOIb3YIOTCS TPAIUIIMOHHBIN CEMUHAp, CEMUHAp-
00CyX/IeHUE JI0KJIaZI0B, CEMUHAP-AUCKYCCH.

B xadecTBe OLIEHOUHBIX CPEACTB HA MPOTSHKEHUN CEMECTPA UCIIOIb3YIOTCS: KOHTPOJIbHbBIE pa-
OOTBI CTY/IEHTOB, BBICTYIUICHHE Ha CEMUHApe, TBOPUYECKHE 3aJaHus (HamucaHue pedeparos Mo 3a-
paHee 0003HAUYCHHBIM TEMaM).

6 Y4eOHO-MeTOAHYECKOE 0OOecTIiedeHHe CAaMOCTOSATEIbHOI padoThl 00y4a0IIMXCH

CamocTosiTenpHas paboTa CTYAEHTOB B XOJAE AyIUTOPHBIX 3aHSATHH OCYIIECTBISETCS IOJ
KOHTPOJIEM IPETIoIaBaTelisl B BUJIE IKCIPECC-0MPOCa, 00CYKICHUS JOKIAI0B U JUCKYCCHHA.

BreaynutopHas camocrosTensHas paboTa CTyIEHTOB OCYIIECTBIISICTCS B BHJE YTCHHUS C TPO-
paboTKOi MaTepHaia U BEIIOJHEHHS pedepaTa ¢ KOHCYIbTAUsIMHU Y TPEnojaBaTers.

Ha npakmu4ecKux 3ansiamuax CTYICHTBI PCHIAIOT 3aJadyu MNPCIJIOKCHHBIC NPCIOJAaBaATCICM U
MPEJICTABIISIIOT Pe3yIbTaThl pACUETOB Ha MPOBEPKY.

Ilpakmuueckaa paboma Nel. Pacuetr napamerpoB BBP no meroauxe B.B. PikeBckoro.
3agadue oneHuBaeTcsa B 5 0ayutoB. MuHMMaIbHas OLeHKa HeoOXoauMas Il ciayd — 3 Oayuia.
Inan:

N3yueHne MeTOAMKHU pacdeTa nmapaMeTpoB OypoB3pbeIBHEIX paboT B.B. PxeBckoro.

IlepeyeHb pexoMeHyeMOil JTUTEPATYPHI:

PxeBckuit, B.B. OtkpsiThie ropHBIC paboThl. YacTh 1. [Ipon3BoacTBeHHbIe poniecchl [ TekcT]:
yueOHUK /i By30B / B.B. PxeBckuii. — 4-e uzn. nmepepad. u qom. — M.: Hexpa, 1985. C. 76-1009.
3apaua. OnpenenuTs nmapaMmeTpsl 0ypOB3pHIBHBIX paboT mo Meroaunke B.B. Pxxerckoro mo cie-
JYIOIIUM BapuaHTaM:

1-5 BapuaHTBI

o i RrsheE s En. |ObozHa- BapuaHTel
n.nm. M3M. | MEeHHe 1 2 3 4 5
1 Mpenen NpoYHOCTH ropHod  NOpogel Ha MM o, 50 &0 0 a0 an
CKATHE
3 Mpenen NpoMHOCTH TOpHOA  NOpogel Ha MMa . 10 12 14 16 18
CAEMI
3 Mpesen npodyHOCTH ropHod  NOpogel Ha MMa Spaon 5 B 7 3 g
pACTAMEHHE
4 [OBeBMHAEA MaCcca TOpHOR NOpojgs Kt i 2000 2100 2200 2300 2400
CpefHee PAcCTOAHHE MEMAY TRELLMHAMM
5 |(cpeaHi pazmep BCTECTEEHHOA| M D, 0.35 0.40 0.45 0.50 0.55
OTRENEHOCTH) B MACCHER
& |Beicota ycTyna ] Hyer g 3 g 8 3
7 |¥ron oTkoca yoTyna rpag a 70 70 70 70 70
8 [TpebByemuld cpenHWi pazMep kycka M tep 0.25 0.25 0.25 0.25 0.25
[paHynut | Cpanynut | Mpanyno- | Mpammo-
9 |Tun npumenaemora BB Mrnanmt pACBizl pAC}-rB TEﬂ (iﬁe) HHpT 29/91
10 [MnotHocTe zapaga BB ki D 900 Qa0 Q00 100 = ]
11 |OMamMeTp CrEa#MHEI M doge 0.250 0.250 0.250 0.250 0.250
12 |Ouametp sapana BB [ Ha 0.250 0.260) 0.260 0.250 0.250
13 |¥ron HaknoHa CKES#MHEI rpag 1 90 a0 a0 a0 a0
14 |Hucno ceoboAHEIX NOBEPXHOCTER M n 2 2 2 2 2
15 |KonwyecTeo pAAOE CKEEHKMH ny 4 4 4 4 4




6-10 BapuaHTBI

Mo B R En. |OhosHa- BapuaHTh
mn.n. MM, HEHWE = 7 =] = 10
1 Mpenen NPoYHOCTM FOPHOR  NOpoob Ha MM Oy 100 110 120 130 140
CHATHE
5 Mpenen NPovHOCTM FOPHOA  NOpooe Ha MM T 0 T o % 55
COEMT
3 Mpegen NpoMHOCTH FOPHOA  NOPoOgE. HA MM o 10 11 12 13 14
PACTAXEHHE
4 |0OBtemHaA Macca ropHol Nopogbl KIiM® ki 2500 2600 2700 2800 2900
CpeiHEE PACCTOAHWE MEXIY TPELLWHAMM
5 |{cpeaHuin pazmep eCTECTERHHOA[ M . 0.60 0.65 .70 0.75 0.80
OTAENEHOCTH] E MACCHER
6 |Bricota yoryna M Hyer 10 10 10 10 10
7 |¥ron oTkoca yeTyna rpag a 70 70 70 70 70
8 |Tpebyemuid cpenHuil pazMen KyCka M dap 0.3 0.3 0.3 0.3 0.3
CpanynuT | Cpadynut | Cpadyno- | Cpammo-
9 |[Tvn npumenaemoro BB MroaHuT pAC}jtl pACh-fB TE_I'I (zﬁej HHpT 29/91
10 [MnoTtHoCTe zapaga BB ki’ ] 9S00 S00 900 100 =]
11 |OuameTtp ckBa¥MHEI M oy 0.260 0.260 0.250 0.260 0.260
12 |Ouametp zapana BB M ey 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHs CEEAMMWHEI rpag 1] a0 a0 S0 an a0
14 |Mwcno ceoBogHex NOBEpXHOCTEA e n 2 2 2 2 2
15 |KonM4ecTeo pAGOE CKEAMMH Mp 4 4 4 4 4
11-15 BapuaHTHBI
e e En. |OhosHa- BapaHTh
mn.n. MM, HEHWE 11 12 13 14 15
1 Mpenen NPoYHOCTM FOPHOR  NOpooe Ha MM ” 150 160 170 180 190
CHETHE Gk
5 Mpefen NpoMHOCTA  FOPHOA  NOpofAbl Ha MM G 0 e 2 5 W
COEMM
3 Mpegen NPoMHOCTH FOPHOA  NOPOgE Ha MM Goaor 15 15 17 18 19
PACTAXEHHE
4 |0OBtemHan Macca ropHol Nopogkl KIiM® ¥ 3000 3100 3200 3300 3400
CpeAHEE PACCTOAHWME MEXIY TPELLWHAMM
5 |{cpenHuWi pazmep BCTECTERHHOA| M D, 0.85 0.9a 0.95 1.00 1.05
OTAENEHOCTH] E MACCHER
6 |Bricota yotyna M Hyer 12 12 12 12 12
7 |¥ron oTkoca yetyna rpag a 75 75 75 75 75
8 |Tpebyembld cpeoHWR pazMep kycka M dap 0.35 035 0.35 035 035
CpanynuT | Cpadynut | Cpadyno- | Mpammo-
9 [Tvn npumenaemoro BB MroaHuT pAC}iil pACh—fB TIFZIJ_H (zﬁaj HHF'T 2991
10 |MnoTHocTe 2apaga BB Krin® O 200 Q00 900 100 800
11 |OuameTp ckeakmMHEl M oy 0.200 0.200 0.200 0.200 0.200
12 [Ouametp zapana BB M ey 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHs CKEAMMHBI rpag 1] a0 a0 S0 an a0
14 |Mucno ceoBogHEX NOBEPXHOCTEA e n 2 ) 2 2 2
15 |Fonu4ecTeo pAgOE CKERMMWH Mg o] [ B B o]
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16-20 BapuaHTHI

e e En. |OhosHa- BapaHTh
mn.n. MM, HEHWE 16 17 18 19 20
1 Mpenen NPoYHOCTM FOPHOR  NOpoob Ha MM ” S0 210 0 530 540
CHETHE Gk
5 Mpefen NPovHOCTM FOPHOA  NOpooe Ha MM G 40 42 44 45 48
COEMT
3 Mpegen NpoMHOCTH  FOPHOA  MOPOgE HA MM s o0 31 72 e a4
PACTAXEHHE
4 |Obremuan macoa ropHol nopogel Krina® i 3500 3600 3700 3800 3300
CpeAHEE PACCTOAHWE MEXIY TPELLHHAMM
5 |{cpeaHui pazmep BCTECTEEHHOR| M D, 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH] E MACCHER
6 |Beicota yortyna M Hyer 14 14 14 14 14
7 |¥ron oTkoca yetyna rpag a 75 75 75 75 75
8 |Tpebyemuld cpenHuil pazMen KyCKa M dep 0.4 0.4 0.4 0.4 0.4
Cpanynut | Cpadynut | Cpadyno- | Cpammo-
9 |[Tvn npumenaemoro BB MroaHuT pAChjtl pACh-fEi TIE'_I'I I:EEB:I HHpT 29/91
10 [MnotHocTe zapaga BB ki’ O 900 S00 900 100 900
11 |OuameTtp ckeasmMHEI M Doge 0.200 0.200 0.200 0.200 0.200
12 |Ouametp zapaga BB M oy 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CEEa¥HHE rpag h S0 S0 S0 a0 90
14 [Hwcno ceobogHeIx NOBERXHOCTER M n 2 2 2 2 2
15 |Konv4ecTed pALOE CKEAMHH Mp ] G B B 2]

Ilpakmuueckan paooma No2. I'padpuyeckasi 1oKymMeHTauMsi 0ypoOB3PbIBHBIX PadoT.

3amanue oueHnBacTes B 5 0awtoB. MUHUMalIbHAS OLIEHKA HEOOXoauMasl I caun — 3 Oasuia.
ILnan:

CxeMbl pacrooKEeHHs] CKBaXKMHHBIX 3aps0B Ha ycTyne. CXxeMbl KOPOTKO3aMeIJIEHHOTO B3pbIBa-
Hust. CxeMbl MOHTaka B3pbIBHOU ceTu. KoHcTpykinu 3apsiioB BB.

IlepeuyeHb pexoMeHyeMOil JTUTEPATYPHI:

PxeBckuit, B.B. OtkpsiThie ropHBIC paboThl. YacTs 1. [Ipon3BoacTBeHHbIe iporiecchl [ TekcT]:
yueOHUK /i By30B / B.B. PxeBckuii. — 4-e uz . nmepepad. u gom. — M.: Hexpa, 1985. C. 76-1009.

3ananue. B rpadpuueckom penakrope (Kommnac, AutoCad) mo pesynbraram pacueTa napameTpoB
BBP no metonuke B.B. PxkeBckoro (cM. 3amanue kK nmpakTuieckoit padote Nel) BBIUEPTHUTH:

1) Cxemy pacnonoxeHusi CKBaXKHMHHBIX 3apsI0B Ha yCTyIE

2) JlnaroHanbHyI0 CXEMY B3pBIBAHUS U CXEMY MOHTa)a B3PBIBHOI CETH C MPUMEHEHUEM BOJHOBO-
noB MICKPA-CTAPT-600, UCKPA-II-42, UICKPA-C-500.

[ToaroroButs MHCT popmara Al Kk meyaTu.

Ilpakmuueckan paooma Ne3. Pacuer napamerpoB BBP no meroanke Corw3B3pbiBripomMa.
3amanne oneHuBacTes B 5 0atoB. MUHUMalIbHAS OLIEHKA HEOOXOouMas I caun — 3 Oasuia.
Ilnan:

N3ydenne MeToauku pacuera napamerpoB OypoB3pbiBHBIX pador COIO3B3PhIBIIPOMA.
IlepeyeHb peKOMeHyeMOM JIUTEPATYPbI:

Kopuunkos C.B. PacueT mapameTpoB OypoB3pBIBHBIX paboT MU CKBAXXHMHHOM OTOOMKE Ha Kapbe-
pax [Tekct]: yue6HOoe mocodue / C.B. Kopaunkos, FO.B. Ctenun, A.Jl. Crapukos. — Ekarepun-
oypr: M3n-Bo YITA, 1997. - 112 c.

3apaua. Onpenenuts napameTpsl 0ypoB3pbIBHBIX paboT mo meroanke COKO3B3PBIBITPOMA no
CJIETyIOIIUM BapuaHTaM:
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1-5 BapuaHnTsI

o e En. [OhozHa- BapuaHTel
n.n. M3M. | YeHMe 1 2 3 4 5
1 |[NoTHOCTE B2pEIBAEMEN NOPOS, it L v 3200 3180 3100 3050 3000
2 |Ko3ddMUMEHT KpEeNoCTH BRPEIESEMEIX NOROL f 20 19 15 17 16
3 |BeicoTta yoTyna " Hyer 15 14 13 12 ik
4 |¥ron otkoca pabodero yoTyna rpag, = 80 75 70 80 75
& |TpHHATEIA SMEMETP CKEAMHMHE m deve 160 220 280 320 160
B MepeeogHol koadubuument npuiAToro BB K, 090 090 090 090 090
M0 OTHOLUEHMHD K 3TAN0HHOMY
7 |[NoTHOCTE 2apAXaHMA o’ Fil 1200 1200 1200 1200 1200
8 |KonM4ecTeo pALOE CKEAXWH fg 10 8 5 4 1a
g FoafMUMeEHT OTHOCHTENEHOTD CONM#EHWA m 0g 0g 0g 0g 0&
CKEENMH
6-10 BapuaHTBI
o HauMeHOBaHE En. |ObozHa BapuaHTh
n.n. MEM. | 4eHue ] 7 g | 10
1 |[NnoTHOCTE EZpEIBAEMENX NOPOS ki’ ¥ 2950 2900 2850 2800 2750
2 |Ko3ddUUMEHT KpENOCTH BIPEIESEMEIX NOPOL f 15 14 13 12 ik
3 |Buicota yotyna 7] Hyer 1a 39 g 15 14
4 |¥ron otkoca pabodero yoTyna rpag, = 70 80 75 70 a0
£ |TpHHATEIR SMaMETP CKEEHKMHEI M Aoy 220 250 320 160 220
B MepeeogHol kKo3dduureHT npuHATora BB K., 10 10 10 10 100
N0 OTHOLEHMH K 3TAN0HHOMY
7 |TnoTHOCTE 2apAxaHMA o’ iy 1100 1100 1100 1100 1100
8 |Konu4ecTeo pALOE CREAMHH Fig g B 4 10 3
g KoapduUMeHT oTHOCHTEREHOTD CONMMEHWA - 09 09 09 09 09
CKEENMH
11-15 BapuaHTHBI
o HauMeHOBaHE En. |ObozHa BapuaHTh
n.n. MEM. | 4eHue 11 12 13 14 15
1 |[NnoTHOCTE EZpEIBAEMENX NOPOS ki’ ¥ 2700 2650 2600 2550 2500
2 |Ko3ddUUMEHT KpENOCTH BIPEIESEMEIX NOPOL f 10 g 8 7 B
3 |Buicota yotyna Iy Hyer 13 12 11 10 9
4 |¥ron otkoca pabodero yoTyna rpag, = 75 70 80 75 70
£ |TpHHATEIR SMaMETP CKEEHKMHEI & Aoy 250 320 160 220 280
B MepeeogHol kKo3dduureHT npuHATora BB K., 140 140 140 140 140
N0 OTHOLEHMH K 3TAN0HHOMY
7 |TnoTHOCTE 2apAxaHMA o’ iy 1000 1000 1000 1000 1000
8 |KonWyecTeo pALOE CKEDHHH Np 5 4 10 a 5
g KoapduUMeHT oTHOCHTEREHOTD CONMMEHWA - 10 10 10 10 10

CEEBAXHH




16-20 BapuaHTHI

o HauMeHOBaHE En. |ObozHa- BapuaHTh
n.m. MZM. JEHME 16 17 18 149 20
1 |[NnoTHOCTE EZpEIBAEMENX NOPOS ke v 2480 2400 2380 2300 2260
2 |Ko3ddUUMEHT KpENOCTH BIPEIESEMEIX NOPOL f 5 8 7 B 5
3 |Buicota yotyna M Hyer g 15 14 13 12
4 |¥ron otkoca pabodero yoTyna rpag, = 80 75 70 80 75
£ |TpHHATEIR SMaMETP CKEEHKMHEI & Aoy 320 160 220 250 320
B MepeeogHol kKo3dduureHT npuHATora BB K., 120 120 120 120 120
N0 OTHOLEHMH K 3TAN0HHOMY
7 |MnoTHoCTE 3apA#aHua o’ iy 900 900 900 800 800
8 |KonWyecTeo pALOE CKEDHHH Np 4 10 a 5 4
g KoapduUMeHT oTHOCHTEREHOTD CONMMEHWA - 11 11 11 11 11
CKEENMH

Ilpakmuueckan paooma Ne4. KOHCTPYKIIMU CKBAKMHHBIX 3aPS/10B B3PbIBYATHIX BelleCTB.
3amanue oneHnBacTes B 5 0aiutoB. MUHUMalIbHAS OLIEHKA HEOOXOoauMas I cayn — 3 Oasuia.
ILnan:
N3yuenne KOHCTPYKLHI 3aps/I0B B3pPHIBUATHIX BEHIECTB MPUMEHSAEMbBIX HA OTKPBITHIX TOPHBIX pa-
6otax. CIIOIIHOM, paccpe0TOUEHHBIN CKBaXKUHHBIE 3aps bl B3PbIBYATHIX BEILIECTB.
IlepeuyeHb pexoMeHyeMOil JTUTEPATYPHI:
PxeBckuii, B.B. OtkpeiThie TOpHBIE paboThl. Yacte 1. [IpomsBoacTBeHHble mporiecchl [Tekcr]:
yueOHUK /i By30B / B.B. PxeBckuii. — 4-e uzn. mepepad. u gom. — M.: Henpa, 1985. C. 76-1009.
3anaua 4.1. B rpadpuueckom pemakrope (Kommnac, AutoCad) mo pesynbpTaTam pacdyeTa napameTpoB
BBP no meroauke Coro3B3pbIBIIpoMa (CM. 33aHHUEe K MpakTHUecKoi padore Ne3) BBIUEPTHTH KOH-
CTpYKLHIO 3apaaa BB ¢ BepXHUM U HIDKHUM PACIIONIOKEHHEM ITPOMEXKYTOUYHOTO IE€TOHATOPA.
3agaua 4.2. YMeHbIUB CIUIONTHOM 3apsin BB B 3agaue 4.1 Ha 25% BbUepTUTH B rpaduueckom pe-
JTAKTOpE paccpeioToueHHbIN 3apsia BB.
Macca BepxHeit yactu 3apsina [Q,, Kr] paccuuThiBaeTcs mo Gpopmymne

Qs = Ks-Q,
rae Q — ob6mras macca 3apsaa BB B ckBaxkwune, kr; K; — ko3 dummenT ajis onpeaeneHus: Macchl
BepxHel yactu 3apsaaa. [Ipuaumaerca K, = (0,25+0,35).
Macca amxHel yactu 3apsiaa [Qy, Kr] paccunuThiBaeTcs 1Mo hopmysie

QH = KHQ:
rae Ky — koaddunmenT ans onpeaeneHus Macchl HIbKHeN yactu 3apsaa. [Ipuanmaercs Ky, = 1-K,.
DaxTryeckas AauHa BEpXHEN [Liap s, M] M HKHEH [Lsap M] UacTeli 3apsina B CKBaXKHUHE ONPENIEIs-
€TCsl 10 3aBUCHUMOCTSIM

L _QB. L _QH

3ap.B P ’ 3ap.H P s

riae P — BMecTHMOCTD CKBa’>XHHBI, KI/M.

Ilpakmuueckan paooma Ne5. Pacuer napamerpoB bBP no meroanke I'unpopyasbl.

3amanue oneHuBacTes B 5 0autoB. MUHUMalIbHAS OLIEHKA HEOOXOoauMasl I caun — 3 Oasuia.
ILnan:

N3ydenne MeToauku pacuera napamerpoB OypoB3pbeiBHBIX padot [ MTTPOPY JIbI.

IlepeyeHb pekOMeHyeMOM JIUTEPATYPbI:

Kopuunkos C.B. PacueT napameTpoB OypoB3pBIBHBIX pabOT MpH CKBAXXMHHOM OTOOMKE Ha Kapbe-
pax [Tekct]: yue6HOoe mocodue / C.B. Kopaunkos, FO.B. Ctenun, A.Jl. Crapukos. — Ekarepun-
oypr: M3n-Bo YITA, 1997. - 112 c.

3apaua. Onpenenuts nmapameTpsl 0ypoB3pbIBHBIX padboT o metoauke [ MTTPOPY JIbI o crnenyro-
MM BapuaHTaM:
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1-5 BapuaHTsI

We HawmeHoeaHKue LI,

n.nm. 1 2 3 4 5

1 |KaTeropwa nopog no TPELLMHOESTOCTH I 1l I I N
2 |Knacc BapelBaEMOCTH NOpog Il 1l I I b
3 |KoadiduuMeHT kpenocTd Nopog 8 1a 12 15 18
4 |[MnoTHOCTE E3pEIEAEMEIX NOPOS, KN 2600 2600 2600 2600 2600
g |BelcoTa yoTyna, M 10 10 10 10 10
6 |¥ron otkoca pafodero yoTyna, rpag 70 70 70 70 70
7 |WvpkHa npamel obpyliedua, m 2 2 2 2 2
o |Tpebyeman LUMpKMHE pazeana, M 40 40 40 40 40
9 |[MTpMHATEIA DHAMETR CKEAXMHEL, MM 280 250 250 250 250
10 [¥ron HAaKkNoHa CKEAKMHEL, TPaS S0 S0 a0 a0 a0
11 [NepeeogHol koadduuredT npuHatora BB 1 1 1 1 1
12 |MnoTHoETE 3apAwanua, kv 1200 1200 1200 1200 1200
13 |KOHOWUMOHHEIR pazmep kKycka, M 0g na na na 08

6-10 BapuaHThI

i HaumeHoEaHKWE Eiap AT

n.nm. B 7 5] E 10
1 |KaTeropwa nopog no TPELLMHOESTOCTH I 1l I I N
2 |Knacc BapelBaEMOCTH NOpog Il 1l I I b
3 |KoadiduuMeHT kpenocTd Nopog 8 1a 12 15 18
4 |[MnoTHOCTE E3pEIEAEMEIX NOPOS, KN 2800 2800 2800 2800 2800
5 |BelcoTa yotyna, m 12 12 12 12 12
6 |¥ron otkoca pafodero yoTyna, rpag 75 75 75 75 75
7 |WvpkHa npamel obpyliedua, m 2 2 2 2 2
o |Tpebyeman LUMpKMHE pazeana, M a0 a0 a0 a0 a0
9 |[MTpMHATEIA DHAMETR CKEAXMHEL, MM 270 270 270 270 270
10 [¥ron HAaKkNoHa CKEAKMHEL, TPaS G0 G0 a0 a0 a0
11 [NepeeogHol koadduuredT npuHatora BB 1,2 1,2 1,2 1,2 12
12 |MnoTHoETE 3apAwanua, kv 1100 1100 1100 1100 1100
13 |KOHOWUMOHHEIR pazmep kKycka, M 10 1.0 1.0 1.0 1.0

11-15 BapuaHThBI

He HanmeHoeaHue Bapatis

n.nm. 11 12 13 14 15
1 |KaTeropwa nopog no TPELMHOEETOCTH I 1l I I b
2 |Knacc ezpbiBaemocTH nopog I Il [ [ i
3 |Ko3ag§WUMEHT KpenocTH Nopog & 10 12 15 18
4 |[MnoTHOCTE E3pEIBAEMENR NOROL, KM 2900 2900 2300 2300 2900
5 |BeicoTa yotyna, w 14 14 14 14 14
B |Yron otkoca paboyero yoTyna, rpag 75 75 75 75 75
7 |WupuHa npuamel obpyluesua, m 2 2 2 2 2
8 |Tpebyemaa WupKHa pazeana, M B0 B0 B0 B0 B0
9 |[pUHATEIR JHaMETD CEEEXMHEL, MM 320 320 320 320 320
10 [¥ron HaknoHa CKEEHMHEL, TPag a0 a0 a0 a0 a0
11 |MNepeeogHof koadduumedT nprHATora BB 1.1 1 1 1 1
12 |MnoTHocTe 2apaxanua, krim® 1140 1150 1150 1150 1150
13 |FOHAMUMOHHEIR Pa3MEp KYCKS, M 1.2 1.2 1.2 1.2 12
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16-20 BapuaHTHI

i HaumeHoEaHWE LTI

n.nm. 15 17 18 19 20
1 |KaTeropuwa nopog nNo TPELLMHOESTOCTH 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 |BelcoTa yoTyna, M A A A A g
6 |¥ron otkoca pafodero yoTyna, rpag 70 70 70 70 70
7 |lWvprHa npuamel obpywedua, M 2 2 2 2 2
0 |Tpebyeman LUMpKMHE pazeana, M 70 70 70 70 70
9 |[TpMHATEIA DHAMETR CKEAXMHE!, MM 220 220 220 220 220
10 [¥ron HakNOHA CKEEHMHEL, TPag a0 a0 a0 a0 a0
11 [NepeeogHol koadduuredt npuHatoro BB 1 1 1 1 1
12 |MnoTHoETE 3apAxanua, kv 500 500 500 s00 200
13 |FKOHOWUMOHHEIR pazmep Kycka, M 07 o7 o7 o7 o7

Ilpakmuueckana padoma Ne6. Pacuetr napamerpos BBP npu B3psiBaHuN Ha pbIXjieHne (BCTPS-
XHBaHUeE) TOPHOI MaCChI.

3amanue oneHnBacTes B 5 0aiutoB. MUHUMalIbHAS OLIEHKA HEOOXoauMas U1 caun — 3 Oasuia.
ILnan:

N3ydyeHne MeTOIMKY pacyera mapaMeTpoB OypOB3PBIBHEIX PabOT MpH B3PHIBAHUH HA PHIXJICHUE
(BCTpsIXMBaHWE) TOPHOM MACCHI.

IlepeueHb pekOMeHAyeMO JTUTePATYPHI:

Kopuaunkos C.B. Pacder mapameTpoB OypOB3pBIBHBIX PaOOT MTPU CKBAXKMHHOW OTOOWKE Ha Kaphe-
pax [Tekcr]: yue6noe nocobue / C.B. Kopuunkos, }0.B. Crenun, A.J[. Crapukos. — Exatepun-
oypr: Uzn-Bo YITA, 1997.— 112 c.

3agaua. OnpenenuTh napamMmeTpbl OypOB3PBIBHBIX PaOOT MPHU B3phIBAHUH HA PHIXJICHUE (BCTPSXH-
BaHHE) TOPHOM MAcChI MO CJIEAYIOIIUM BapHaHTaM:

1-5 BapuaHTBI

ne HaumeHoBaHKWe ElaphanT

n.nm. 1 2 3 4 5

1 |Tvn EsprIBaEMEX NOPOA Yronk Yronk Yronk Yronk Y¥ronk
2 |MnoTHOCTE B3pEIEAEMEIY NOPOL, ki 1200 1200 1200 1200 1200
3 |KoadifMUMeHT kpenocTH Nopog, 2 2 2 2 2

4 |TNpUHATEIA JHAMETH CREAKMHEL, MM 160 180 200 220 240
5 |¥Ton HaKNOHAa CKESMMHE, Tpag, a0 a0 a0 a0 a0

[paHyauT [padyno- | Tpammo- |TpadynuT

E |Tun npumenaemoro BB Ard MroaHuT ron (o6e) | 7921 | AC-B
7 |MnoTHoETE sapasanua, kv 500 500 1000 500 300
8 |KonW4ecTED pAfOE CKEEMMH 4 4 4 4 4

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

i HaumeHoeaHKWe EiapAgaTe
n.nm. 5 7 ] 9 10
1 |TWn E3pEIBAEMEX NOpOA ¥rone ¥rone ¥rone ¥rone ¥ronk
2 |MnoTHOCTE E3pEIBAEMEN NOpog, K/ 1300 1200 1200 1300 1300
3 |Koad§uuMeHT kpenocTy Nnopog, 3 3 3 3 3
4 |[TpMHATEIA ODWAMETR CKEAXMHEL, MM 160 180 200 220 240
£ |¥TON HAKNOHA CKBAXMHEL, pag a0 a0 a0 a0 a0
[paHyauT [paHyno- | Tpammo- |Tpadynut
B |Tun npumMerAemora BB p,&\c}jd MroaHuT TEﬂ [gﬁaj HHpT 25/71 pAC}iB
7 |MnoTHocTe sapAsanua, krim® 500 500 1000 500 200
8 |KonMYecTED pAROE CRESMMH 5 5 5 5 5
9 |Bricorta yoTyna, M 16 16 16 16 16
10 |TpebyeMEIR CpeOHMA QUAMETD KyCka, M 0,25 0,25 0,25 0,25 0,25
11-15 BapuaHThI
i HaumeHoeaHKe ST
n.nm. 11 12 13 14 15
1 |Twn B2pEiBEEEMEX NOpOg ¥rone ¥rone ¥rone ¥rone ¥rone
2 |MnoTHoCTE EZpHIEAEMEIX NOPOL, K 1400 1400 1400 1400 1400
3 |KoaddMUMEHT KpENoCTH Nopog, 4 4 4 4 4
4 |TNpUHATEIR JHAMETH CREAKMHEL, MM 160 180 200 220 240
£ |YTON HakNOHa CKEEMWHEI, rpajg, a0 a0 a0 a0 a0
[paHy T [Mpanyno- | Tpammo- |TpadyndT
B |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 |Konw4ecTeo pALOE CKESMMH 5] 5] 5] 5] 5]
9 |Bricota yoTyna, M 18 18 18 18 18
10 [Tpehyemeld cpegHHA AMAMETE KYCKE, M nz2 nz2 nz2 nz2 o2
16-20 BapuaHTHI
i HaumeHoeaHKe SRS
n.nm. 16 17 18 19 20
1 |Twn B2pEiBEEEMEX NOpOg ¥rone ¥rone ¥rone ¥rone ¥rone
2 |MnoTHoCTE EZpHIEAEMEIX NOPOL, K 1600 1600 1600 1800 1500
3 |KoaddMUMEHT KpENoCTH Nopog, 5 5 5 5 5
4 |TNpUHATEIR JHAMETH CREAKMHEL, MM 160 180 200 220 240
£ |YTON HakNOHa CKEEMWHEI, rpajg, a0 a0 a0 a0 a0
[paHy T [Mpanyno- | Tpammo- |TpadyndT
B |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 |Konw4ecTeo pALOE CKESMMH 7 7 7 7 7
9 |Bricota yoTyna, M 20 20 20 20 20
10 [Tpehyemeld cpegHHA AMAMETE KYCKE, M 0,15 0,15 0,15 0,15 0,15

Ilpakmuueckan padoma Ne7. Pacuer napamerpoB bBP npu B3pbIBaHUM HA NMOAMOPHYIO CTEH-

KY.

3agadue oneHuBaeTcsa B 5 0ayutoB. MuHMMaIbHas OLeHKa HeoOXoauMas Il ciayd — 3 Oasuia.

Inan:

H3ydeHre MEeTOIMKH pacueTa napaMeTpoB OYypOB3PHIBHBIX PaOOT MpH B3pHIBAHUU Ha MOAIOPHYIO

CTCHKY.
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IlepeueHb pekOMeHAyeMO JTUTePATYPHI:

Kopuaunkos C.B. Pacder mapameTpoB OypOB3pBIBHBIX PaOOT MPU CKBAXKMHHOW OTOOWKE Ha Kaphe-
pax [Tekcr]: yue6noe nocobue / C.B. Kopuunkos, }0.B. Crenun, A.J[. Crapukos. — ExaTtepun-
oypr: Uzn-Bo YVITA, 1997.— 112 c.

3agava. OnpenenuTs napaMeTpbl 0ypOB3pHIBHBIX Pa0OT MpHU B3PHIBAHUH HA MOATIOPHYIO CTEHKY O
CJICZIYIONIMM BapHaHTaM:

Bapuanr MeTtoauka pacyeTa npu B3pbIBAaHUM HAa CBOOOTHBIN OTKOC yCTyIa
1-5
610 Mertoauka Coro3B3pbIBIpOMA
11-15
1620 Mertonuka ['unpopyasi
21-25
2630 Metoauka B.B. PxxeBckoro

Ilpakmuueckana paboma Ne8. Pacuer napamerpoB BBP npu KoHTYypHOM B3pbIBaHHUH.

3agadue oneHUBaeTcsa B 5 0ayutoB. MuHMMaiIbHasa OLleHKa HeoOXoauMas Il ciayn — 3 Oasuia.
ILnan:

Pacyer mapamMeTpoB KOHTYPHOTO B3phIBaHUS (JMAMETP CKBAaXKUH, MTyOHMHA CKBa)KUH, KOHCTPYKIUS
3apsiga, Macca 3apsiaa BB Ha 1 M ITMHBI CKBaKUHBI U PACCTOSTHUE MEKY CKBOXKMHAMU) 110 HOpMa-
TUBHOMY clipaBOYHUKY, meTtoauke M.I1. Mansiposa, FO.I1. [1apmakoBa u ap.

IlepeyeHb peKOMeH/IyeMOI JINTePaTypPhbl:

1. bporank, Y. KoutypHOe B3pbIBaHHE B TOpHOM eine i crpoutensetse [Teker] / M. Bporanex, M.
Boga. [ep. ¢ wem. Ilox pen. mpod., n1-pa rexH. mHayk b.H. Kyry3oBa. — M.: Henpa, 1983. — 144 c.
2. HopmaTuBHBI cripaBOYHHK IO OypOB3pBIBHBIM paboTaMm [Tekcr]: Hayunoe nzmganne / O.A. AB-
nees, B.JI. bapon, H.B. I'ypos, B.X. KanTop. — 5-¢ u3n., nepepa6. u non. — M.: Hexnpa, 1986. C. 98-
101.

3. Manspos, N.I1., Ocobennoctu BeeHus: OypoB3phIBHBIX pabOT MU MOCTAaHOBKE YCTYIOB Kapbe-
poB B nipeaenbHoe nostoxeHue [Texcr] / U.I1. Manspog, FO.I1. ITapmrakos. — Ceepanosck: YIIU,
1983. - 88 c.

4. bapown, JI.U. KoaTtypHoe B3pbIBaHWE TTPU MPOXOJIKE TOPHBIX BhIpaboTokK [Tekct] / JL.U. bapos,
A.B.Kmtounukos. — M.: Hayka, 1967. — 204 c.

5. Kyry3o0B, b.H. Metoas! Benenust B3pbIBHBIX padboT. — U.2. B3pbIiBHBIE paOOTHI B TOPHOM JIETIE U
npombiieHHocTH [Teker]: yae6. ms By3oB / b.H. Kyry3oB — M.: U3natensctBO «I OpHAast KHUTa»,
«Mup ropHoi KHUTHY, M31aTenbcTBO MOCKOBCKOTO TOCYaPCTBEHHOTO TOPHOTO YHUBEPCUTETA,
2008. C. 153-157.

6. Kyry3os, b.H. Pa3pyIienne ropHbIx Topo.1 B3pbIBOM (B3pHIBHBIE TEXHOJIOTHH B IPOMBIIILIICHHO-
ctun) [Tekct]: yueb. mns By30B / B.H. Kyty3o0B. — 3-e u3a., nepepad. u gomn. — M.: Henpa, 1994. C.
59-61, 174-177.

7. IIpoexTupoBanue B3pbIBHBIX paboT [Tekcrt]: Hayunoe uzaanue / b.H. Kyry3os, }0.K. Banyxus,
C.A. JaBbiioB u 1ip. — M.: Hegpa, 1974. C. 62-67.

8. Matseiiuyk, B.B B3peiBHbIe paboThl [ Tekct]: yaeb. mocobue / B.B Matseituyk, B.I1.Uypcanos —
M.: Axagemuueckuii [Ipocnekr, 2002. C. 164-170.

9. bapown, B.JI. Texuuka u Texnomnorus B3pbIBHBIX padoT B CIIIA [Tekct]: Hayunoe u3nanue / B.JI.
Bapon, B.X. Kantop — M.: Hexnpa, 1989. C. 339-343.

10. ITpoexTupoBanue B3phIBHBIX padoT [Tekcer]: Hayunoe uznanue / D.b. bamkyes, A.M. beiiceba-
eB, B.®. borarckwuii u ap. — 2-e uza. nepepad u gomn. — M.: Henpa, 1983. C. 38-40, 106-108.

11. Adonun, B.I'. CipaBouHOE PYKOBOJICTBO 110 B3PHIBHBIM pad0TaM B CTpOUTENILCTBE [ TekcT]: Ha-
yuHoe u3nanue / B.I'. A¢onun, JI.M. I'eiiman, B.M. Komup. — Kues: byaisensnuk, 1974. C.214-
216.

12. CnpaBouyHuk o 6ypoB3psIBHEIM padoraMm [Tekct] / M.®. IpykoBansii, JI.B. JlyoHos, 2.0.
Mungenu u np. — M.: Henpa, 1976. C. 323-324.

23




13. Munzenu, 3.0. Metoas! 1 cpeacTBa B3pbIBHOM 0TO0MKH pyab! [Tekct] / 3.0. Munnenu, B.A.
Canranuk, I'.A. Boporensik u ap. — M.: Henpa, 1977. C. 126-134.

3agaya. OnpenenuTs napaMeTpbl 0ypOB3pHIBHBIX PA0OT MPU KOHTYPHOM B3PBIBAHUU JUIS CIIETYIO-
IIUX YCJIOBHI:

IIpenen mpou-
CxopocThb
BapuanT HOCTHU MOPOJ, HJ‘IOTHOCTB3 HPOZIOHHBIX Bricota ycry- HuameTtp
Ha pacTsike- | MOPOJ, KI/M’; na, M CKBaXHH, MM
BOJIH, M/C
aue, Mlla
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
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 paooma Ne9. Pacuer 0e30macCHbIX PacCTOSTHUI MO MopakawuM ¢akTopam
NPHU BeJleHNH B3PbIBHBIX padoT.

3agadue oreHuBaeTcsa B 5 0autoB. MuHMMaIbHas OLeHKa HeoOXoauMas Il ciayd — 3 Oasuia.
Inan:

W3ydyeHrne MeToAMK pacuera 0e30MacHBIX PACCTOSHUUN IO MOpa)karoluM (akTopaMm HpU BEACHUU
B3PBIBHBIX PadoT.

IlepeyeHb pekOMeHyeMOM JIUTEPATYPbI:

1. Cumonos, I1.C. Pacuer 0e30macHBIX pPacCTOSHHUM MO MOpPaXaloUIMM (GakTopaM INpH BEACHUHU
B3PBIBHBIX Pab0oT — Marnurtoropck: M3n-Bo Marautoropck. roc. TexH. yH-Ta uMm. .M. Hocoga,
2013.-24c.

2. Enunblie npaBwiia 6€301acHOCTH TIPH B3pBIBHBIX paboTtax. — M.: Heapa, 2012.

3. T'ens¢ann b.E., CunpaukoB M.B. @yracusie 3¢ dexts! B3pbiBoB. — CI16.: OO0 «M3natenscTBO
«ITomurony», 2002. C. 32-86.

3agaua. Paccuntarh 6e30macHbIC PACCTOSHUS, UCIIONIBb3Yysl UCXOMHBIC JTaHHBIC M PAacUCTHHIC Tapa-
METpPBI TPaKTUIeCKOM padoThl 1. JmnHY B3pHIBHOTO 0J10Ka IPUHSATEH paBHOM 250 M.

[To pe3ynbpTaTam pacyera MOCTPOUTH TUTAH B3PBIBHOTO OJIOKA C YKa3aHHEM TPAHMII OMACHBIX 30H IO
MOpaKAIIIMM (aKkTopaM B CUCTEME aBTOMATU3UpOBaHHOTO npoekTtupoBanus KOMITAC.
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7. OueHoOYHbIE CPeCTBA /ISl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OICHOYHbIE CPEACTBA /IVIsl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTalluu:

Crpyk-
TYpHBII
3JIEMEHT

KOMIIE-
TECHIUH

[Tnmarupyemsle pe3yabTaThl 00ydeHHS

OrneHOYHBIE CpeICTBA

IIK-16

TOTOBHOCTBIO BBITIOJIHATH OKCIICPUMEHTAJIBHBIC U naGopaTopHHe HCCIICA0BAHNA, HHTCPIIPETUPOBATH IMOJIYYECHHBIC PE3YIIbTAThI, COCTABIATH U 3alIUIIATE OTYCTHI

3HaTh

- OCHOBHBIE OTIpEeENICHUSs], TOHATHUS CBOWCTB U Me-
TOJIOB Pa3pyLICHHUs FTOPHBIX TOPOI;

- OCHOBHBIE METOIBI SKCIIEPUMEHTAIBHBIX H JIa00-
PaTOPHBIX HMCCIETOBAHUNA CBOMCTB TOPHBIX MOPO/T
TIPH pa3pyLIAlONINX Harpy3Kax;

- 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB TOPHBIX
mopo B mponiecce pazpymenus mpu OI'P.

[

(%)

PR

10.
11.
12.
13.

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

22.
23.

Ilepeyens TeopeTHYeCKHX BONPOCOB K 3a4eTy (KOHTPOJILHOIM padoTe Nel):
IIpoMbINIUICHHBIC B3pHIBUATHIC BEIIECTBA: COCTOSIHUE, IEPCICKTUBBI pa3pab0OTKH U MPUMCHCHHUSL.
KpaTkast ncTopust co31aHuUs U UCTIOJIE30BAHIS B3PHIBUATHIX BEIIECTB.
Ponp oTedecTBEHHBIX M 3apyOeKHBIX YUCHBIX B Pa3BUTHU TEOPUH B3pbIBa, co3naHnu BB m mpaktukn
B3PBIBHOTO JIETA.
Kiaccudukanus B3pbIBOB.
B3peiBuaToe BEmecTBO Kak XUMHUIECKasi CHCTEMA.
CyIIHOCTh peaKIy B3phIBYATOTO TipeBpanieHus BB.
OcHOBHBIC ()OPMBI B3PBIBYATOTO MPEBPAIICHUS.
®uznyeckasi CyIHOCTh AETOHAIMY MPOMBIIICHHBIX BB.
TpeboBanus k npomsbliieHHBIM BB.
OcHOBHbBIE KOMIIOHEHTHI IPOMBITIIEHHBIX BB.
Kucnopoansriii 6ananc BB u MeToab! ero omnpeencHus. SII0BUThIE ra3bl B3PHIBA.
CMecu aMMUAYHOM CENTUTPBI C TOPIOYMMHU HEB3PHIBYATHIMU KOMITIOHEHTAMU.
CMmecHu Ha OCHOBE TPaHYJIUPOBAHHON aMMHAYHOW CEHUTPHI C KUAKIMH WIH JIETKOTUIABKUMH HEe(TETpo-
JIyKTaMH, U3TOTaBJIMBaeMbIe Ha MECTe TPOU3BOICTBA B3PBIBHBIX padoT (urmanut — AC/T).
IIpocreiimue rpanynupoBaHHbIe OecTpoTHIIOBEIE BB 3aB0ICKOTO M3rOTOBICHHUS.
TpoTtuicoaepkaiiue rpaHyaupoBaHHbie BB 11 OTKPBITBIX U TTOJI3EMHBIX paboT.
[TopomkooOpa3HbIe 1 IPECCOBAHHBIC B3PHIBYATHIC BEIIECTBA LIS MOI3EMHBIX PadoT.
Krnaccudukamnus i IpHHIUIE COCTABICHUS PELENTYP BOIOCOACPIKAIINX B3PHIBUATHIX BEIIECTB.
OMynbcuoHHbIe BB 1 TeXHOMOrMU UX U3rOTOBJICHHUS.
YcraHOBKY 1711 POU3BOCTBA 3MYJIbcHOHHBIX BB B Poccum.
ACCOPTUMEHT NaTPOHUPOBAHHBIX COCTABOB dMYJIbCHOHHBIX BB.
ACCOPTHMEHT TPOMBINUICHHBIX BB 11s B3pBIBHBIX paOoT mpu H0OBIYE MOJIC3HBIX HMCKOMAEMBIX U IEp-
CIIEKTUBBI €r0 COBEPILIEHCTBOBAHMUSI.
MeToapl MEXaHH3UPOBAHHOTO PUTOTOBJICHHUS MPOMBIIUICHHBIX BB BONMM3M MECT WX MCTIONB30BaHMS.
O6opynoBaHye 17151 H3TOTOBJICHHUS SMYIHCHOHHBIX BB.




Ctpyk-
TYPHBII
JJIEMEHT [Tnanupyembie pe3yabTaThl 00ydCHHS OueHOYHBIE Cpe/ICTBa
KOMIIE-
TEHLUU
- OLICHMBATh IIOJYYEHHbIE SKclepuMeHTalbHblE | [IpuMepHbIe 3aiaHus 11 NPAKTHYECKUX padoT:
JIaHHbIE [IPU Pa3pyLIEHUU TOPHBIX IOPOJ; Ilpaxmuueckas padboma Nel. Pacuer napamerpos BBP no meronuke B.B. PxeBckoro.
- IPUMCHATH JabOpaTOpHBICE METOJIBI HCCieAoBa- | 3agada. OnpenenuTs mapaMeTpbl 0YpOB3PHIBHBIX padoT o MeToauke B.B. PxkeBckoro mo cienyromum Bapu-
HUN TOPHBIX MOPOJ IMpH pa3pyLIEHUW AJs pelle- | aHTam:
HUs TUIOBBIX 3aJad IOPHOIO IPOU3BOACTBA IpH | 1-5 BapuaHThI
Or'p; Mo En. |ObozHa- BapuanTel
- IPUMEHSTHh METOJBI aHajuu3a W oOpaboTku maH- | | n.n. HanmenoesHe wam. | yeHme 1 2 3 4 5
HBIX HSKCHEPUMEHTAIBHBIX M J1a0OpPaTOPHBIX HC- 1 Mpeden NPOMHOCTH TOPHOR  NOPOAEL Ha W T 0 BN 0 an a0
CJIEIOBAHUS IIPOLIECCOB paspymuienus mpu OI'P. CAATHE -
5 Mpefen NPoMHOCTH FOpHOR  NOpoOAkE Ha MNa T 10 12 14 16 18
CAEMM
3 Mpeaen NpoMHOCTH TOPHOW  NOPOAEl Ha MMa i 5 B 2 a g
DACTAMEHWE
4 |DBremHaA Macca ropHol nopogel Krim’ i 2000 2100 2200 2300 2400
CpefHee paccTOAHWME MEXDY TPELLMHAMA
YMmerts: 5 |(cpeanui pazmMen ECTECTEEHHOA| M b, 0.35 0.40 0.45 0.50 0.55
OTAENEHOCTH) B MACCHER
£ |Bricota yetyna M Hyer a a o] g 3
7 |¥ron oTkoca yeTyna rpag a 70 70 70 70 70
8 |Tpebyemeuld cpeoHUA pazmMen Kycka M dep 0.25 025 024 025 025
8 |Tun npumenAemoro BE MraanuT I'p’:lgim rpikggm :E?gg; HerTa;dgh;;
10 |MnotHocTe 3apaga BB Krim D 200 200 200 100 900
11 |OnameTp CKEaXMHE M u 0260 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 CKEaMWHE rpag b 80 a0 90 90 a0
14 |Yucno ceofogHeEx NoBepRHOCTER [ 2 2 2 2 2
15 |Konw4ecTeo pALOE CKEAMMH My 4 4 4 4 4
6-10 BapHaHTBI




Ctpyk-
TYPHBII
9JIEMEHT

KOMIIe-
TCHIUU

[Inanupyemble pe3yabTaThl 00ydeHUs

OrneHouHble CpecTBa

Mo T En. |ObozHa- BapuaHTel
mn.n. Mam. | 4eHME 5 7 8 9 10
i Mpenden npoMHOCTH FOPHOM  NOpoAaBl Ha MM 5, 100 110 120 130 140
CHETHE
5 Mpeden npoMHOCTM FOPHOM  NOpoabl Ha MM G a0 - o a5 55
CAEMI
3 Mpefden npoMHOCTH FOPHOM  NOpoAabl Ha MM i 10 11 12 13 14
PACTAKEHWE
4 |OBLEeMHEA MaCcCa ropHoA Nopogsl ki’ ¥ 2500 2600 2700 2800 2300
CpedHee paccTOAHME MENAY TRELLMHAMM
5 |(cpegHui pazmep ECTECTEEHHOR| M D, 0.e0 0.65 0.va 075 0.80
0TAENEHOCTH) B MACCHEE
6 |Beicota ycTyna M Hyer 10 10 10 10 10
7 |¥Yron oTkoca yoTyna rpag a 70 70 70 70 70
8 |Tpebyemeld cpegHWA pazMep Kycka M dep 03 03 0.3 0.3 0.3
[panynut | Tpanyaut | Tpanyno- | Tpammo-
3 |Tvn npumeHaemoro BB MroaHuT pACSle pACSjEE TFDJJ'I (iEB) HHFJT 75,21
10 |MnotHocTe 3apana BB ki’ D 200 900 900 100 900
11 |OMaMeTp CKESMHKHHE M Aoy 0240 02460 0.260 0.260 0.260
12 |OnameTp zapaga BB M A 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHa CREEMWHE rpag b 90 20 30 30 30
14 |Ywcno ceobofgHex NOERPXHOCTER Men 2 2 2 2 2
15 |KonMyecTeo pAnoe CKBaKMH fip 4 4 4 4 4

11-15 BapuaHTBI
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Ctpyk-
TYPHBII
9JIEMEHT

KOMIIe-
TCHIUU

[Inanupyemble pe3yabTaThl 00ydeHUs

OrneHouHble CpecTBa

= e En. |OBozHa- BapuaHTel
mn.nm. M3M. | YeHuE 11 12 13 14 15
1 Mpenen nNPoMHOCTM  FOPHOA  NOpOgEl  Ha MMz - 150 160 170 180 190
CHETHE ox
3 Mpenen nPoOYHOCTM FOPHOA  NOpPOgEl  HE MMa . 0 1 T = |
CREHT
3 Mpenen NPOMHOCTM  FOPHOR  NOpogel  Ha MMz B 15 16 17 18 19
DACTANEHHE
4 |OBremuan macca ropHod nopogel ki’ T 3000 3100 3200 3300 3400
CpefHes pacCTOAHME MEXIY TPELLMHaMK
5 |lcpeghui pazEmMep ECTECTEEHHOA| M D, 0.85 0.90 0.95 1.00 1.05
OTAENEHOCTH) B MACCHER
6 |Bricota yotyna M Hyer 12 12 12 12 12
7 [¥ron oTkoca yoTyna rpag a 75 75 75 75 75
8 [Tpebyemeld cpegHui pasmep Kycka M dep 0.35 0.35 0.35 0.35 0.35
TpanynuT | Tpanynut | Tpadyno- | Tpammo-
3 |Tun npumenAemora BB MroaHuT pAC}-fA pAC}-rEE TEﬂ (ZEB) HHPT 79,91
10 [MnotHocTe 2apaga BE K D 300 300 300 100 900
11 |OMameTp CKEEHMHE M Hoye 0.200 0.200 0.200 0.200 0.200
12 |Ouametp sapaga BB 1 thy 0.200 0.200 0.200 0.200 0.200
13 [¥ron HaknoHa CKEaXMHEI rpag b 30 30 30 30 30
14 [Hucno ceoBofHeER NOEERXHOCTEA Mg n 2 2 2 2 2
15 |FonuecTed pAAOE CKEAMHMH Mip b B B B B

16-20 BapuaHTbI
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Ctpyk-
TYPHBII
9JIEMEHT

KOMIIe-
TCHIUU

[Inanupyemble pe3yabTaThl 00ydeHUs

OrneHouHble CpecTBa

Me e En. |OBozHa- BapuaHTel
mn.n. MIM. YEHWE 16 17 18 19 20
1 Mpegen npovHOCTH TrOpHOR  MOpogel  Ha MMa s 00 210 590 570 240
CHATHE ok
2 [peaen NpoMHOCTH FOPHOR  NOpogbl Ha MMa T a0 42 44 4R e
COEME
3 Mpeaen NpoMHOCTH FOPHOR  NOPoAbl Ha MM g 20 51 72 73 24
PACTAXEHME
4 |OfteMHaR Macca ropHoA Nopogkl kT’ 1 3500 3500 3700 3800 3800
CpefHee paccTOAHWME MEXLY TRELMHAMM
5 |(cpegHui pazMep BCTECTEEHHOH| M D, 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH] B MACcCHEE
65 |Breicota yoTyna 1 Hyer 14 14 14 14 14
7 |¥ron otkoca yoTyna rpag a 75 75 75 75 75
8 |Tpebyemeld cpenHui pazmep kycka ] dep 0.4 0.4 0.4 0.4 0.4
[panynut [ CpadynuT | Cpanyno- | Fpammo-
9 |Tun npumeHAemoro BB Mro aHuT pACBid pACBfEE TEJ'I (EEB) HlfT 2671
10 |MnotHocTe 3apAga BB ke O = 0o 900 100 = ]
11 |AHameTp CREaHMHE 1 Ooxe 0.200 0.200 0.200 0.200 0.200
12 |Owametp zapana BB 1 hy 0.200 0.200 0.200 0.200 0.200
13 |¥ron HakNOHE CKEAXMHEI rpag b 30 a0 90 30 a0
14 |Yucno ceoBoaHEX NOEEPXHOCTER M n 2 2 2 2 2
15 |KonW4ecTED pALOE CKEEMMH Mg 4] B o] 4] B

Ilpaxmuueckas padoma Ne2. I'papndeckasi fOKyMeHTanus 0ypoB3PBIBHBIX PadoT.
3ananue. B rpaduueckom penakrope (Kommnac, AutoCad) o pesynbratam pacuera napamerpoB bBP mo me-
toauke B.B. PxeBckoro (cM. 3aganue K npakTudeckoi padore Nel) BEIYEpTHUTB:
1) Cxemy pacriosoXeHHs: CKBaKMHHBIX 3aps0B Ha YCTYyIIE
2) JInaroHanbHYIO CXE€MY B3PBbIBaHHS U CXEMY MOHTa)Ka B3PbIBHOW CETH C IPUMEHEHHEM BOJIHOBOJIOB
NCKPA-CTAPT-600, UICKPA-IT-42, UICKPA-C-500.
[MoaroroButs HcT hopmara Al K meyaTH.

Ilpakmuueckasn paboma Ne3. Pacuer napamerpoB BBP no meroauke Coro3B3pbriBIpoma.
3anaua. Onpenenuth mapameTpbl OypoB3peIBHBIX padoT o Metoanke COFO3B3PLIBITPOMA 1o ciemyro-
MM BapHaHTaM:
1-5 BapuaHTBI
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Ctpyk-
TYPHBII
9JIEMEHT

KOMIIe-
TCHIUU

[Inanupyemble pe3yabTaThl 00ydeHUs

OrneHouHble CpecTBa

o Hsa En. |ObosHa- Bapuantel
mn.n. M3m. | 4eHMWE 1 2 3 4 5
1 |[NOTHOCTE B2pEIBIEMEIX NOPOG krim® v 3200 3180 3100 3050 3000
2 |KoadhHUMeHT kpenoCcTY B2pEIESEMEIX NOpOL, f 20 19 158 17 16
3 |Beicora ycryna M Hyer 15 14 13 12 "
4 |¥Yron oTkoca pafodero yeTyna rpag cL 80 75 70 80 75
& |MpHHATER AHEMETE CREAXHHE M doye 160 220 280 320 160
B MepeEofHOA ko3hdMuMeHT npuwaatoro BE K, 090 090 0.0 0.0 0.0
N0 OTHOLUEHMK K 3TAN0HHOMY
7 |MnoTHoCTE zapAmanua ricw’ Py 1200 1200 1200 1200 1200
g |Konw4ecTeo pAROE CKEEMMH Np 10 a E 4 10
9 KoadduureHT oTHocuTeneHOrD chnuxeHua m 0a 0a g g g
CKE AHMH
-10 BapuaHTBI
o HaMEHOBaHHE En. |ObozHa BapuaHTl
mn.nm. M3M. | YEHHE 5 7 5] 9 10
1 [MnoTHOCTE B2PLIEZEMER NOpPOA kring® ¥ 20950 2900 2850 2800 2750
2 [KoaddMuWeHT kpenocTi BspeIBEAEMEIX NOROL f 15 14 13 12 11
3 |Beicota yoTyna M Hycr 10 g g 15 14
4 |¥Yron otkoca pabodero yoTyna rpan o 70 a0 75 70 80
& [MpHHATEIR BHaMEeTD CKEAKWHEI M i 220 250 320 160 220
B MepeeogHol kKoaddMuKeHT npuHAToro BB e 100 100 100 100 100
N0 OTHOLIEHWH K 3TEN0HHOMY
7 |MnoTHoCTE 2apasanua i’ M 1100 1100 1100 1100 1100
g |KonudecTeo panoe CKESMMH Np a ] 4 10 a
g FoagduuMeHT oTHOCKMTENEHOTD CHAMMEHMA s 09 09 09 0a 0a
CKEEMMH

11-15 BapuaHTBI




Ctpyk-

TYPHBII
JJIEMEHT [Tnanupyembie pe3yabTaThl 00ydCHHS OueHOYHBIE Cpe/ICTBa
KOMIIe-
TEHLUU
o HauheHBaHME En. |OBozHa- Bapuantel
m.n. M3M. | “eHME 11 12 13 14 15
1 |[1NOTHOCTE B3pEIBAEMEIX NOPOL, ki’ ¥ 2700 2650 2600 2550 2500
2 |KoaddHUMEHT KpENOCTM BE3PEIESEMEIX NOPOA f 10 9 8 Z B
3 |Buicota yotyna M Hyor 13 12 M 10 ]
4 |¥ron oTkoca pafoyera yetyna rpag c Fil=) 70 =] =) 70
5 |MpHHATEI AHAMETE CKES¥MWHEI M dore 250 320 160 220 250
B MepeeogHod ko3ddugwent npuwaatoro BE K,, 140 110 1410 110 1410
N0 OTHOLEHMHD K 3TANOHHOMY
7 |MnoTHoCTE zapAmanua ricw’ iy 1000 1000 1000 1000 1000
8 |KonWuecTED pASOE CKEZHMH g 5} 4 10 8 B
9 KoahfHuMeHT OTHOCHTENEHOMD CRAMKEHMA - 10 10 10 10 10
CKBa¥MH
16-20 BapuaHTBI
o HanMeHoBaHHe En.  |ObozHa- BapuaHTel
n.nm. M3M. | YEHHE 16 17 18 19 20
1 |MnoTHOCTE EZpEIEAEMEIX NOPOL, krim® ¥ 2480 2400 23580 2300 2260
2 |Ko3ddMuMeHT KpenocTy B3peIBAEMEIX NOPOS f = 8 Z & =
3 |BeicoTa yotyna M Hyer 8 15 14 13 12
4 [¥ron otkoca pabovero yoTyna rpag o 80 75 70 80 75
5 |[TpHHATEIA SWAMBTE CKEAKMHEL M dise 320 160 220 280 320
g MepeeoaHoR  koaddUUKeHT npuHAToro BB Fee 120 120 120 120 120
N0 OTHOLWEHKH K 3TaN0HHOMY
7 |[naTHOCTE 2apAxanua rom? M S0a S00 Sa0 S0a S0a
g |Konu4ecTeo panoE CKEE¥MH Np 4 10 a8 5 4
g Koap§uumeHT oTHOCUTENEHOMD CHAKMEHWA o 11 1.1 11 11 11
CKEEMH
- TEPMHUHOJIOTHEN B paMKax paspyllieHus TopHbiX | [Ipumep 3aganus 1 KOHTPOJILHOI padoThI:
TOpoI; Paccuutath mapameTpsl OypOB3pBIBHEIX PabOT 10 M3yYEeHHBIM B Kypce MeTtoaukaM (PxxeBckoro, Coro3B3phIB-
Bragers: | HaBBIKaMU 00pabOTKH TOIYYEHHBIX JaHHBIX, CO- | mpoma, ['umpopyasl u ap.).

CTaBIIATH W 3AIIHIIATH OTYETHI;
- COBpPEMEHHBIMH MeXaHM3MaMH M 000pyIOBaHMUSA-
MU pa3pymeHus TopHbIX mopo npu OI'P

Wcxonneie naHHbIE:
Bricora yctyna — 15 metpos.
Yron oTkoca pabodero ycryma — 75 rpaxycos.
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Ctpyk-

TYPHBII
JJIEMEHT [Inanupyemble pe3yabTaThl 00ydeHUs OueHOYHBIE CpeCTBA
KOMIIe-
TCHIUU
Koaddunment kpemoctu mopom — 13.
O6beMHas Macca opoj — 2,65 /.
[MepeBoano# xoaddunuent npunsitoro BB — 1,19.
[InoTHOCT 3apskanus — 1,25 1/n’.
KonnuecTBo psnoB ckBaxuH — 3.
[upuna npusMel o0pyeHus — 3,5 MeTpa.
Koaddunpment coOmmkenns ckBakut —1,1.
Br106path onTuMansHBINA THI OypOBOTO CTaHKA U AMAMETP CKBaXUHBI. KpuTepuii onTUMHU3aliu — CTOMMOCTh
6YPOB3PBIBHEIX paboT (pyo/m’)
W3BecTHO criepytomee:
CBhY- CBhY- CBIII- CBIII- CBI1I- CBIII- CBI1I-
Tun 6ypoBoro cranka 100TA- | 100TA- 190-60 190-60 250 250 320B
50 50 MHA-32 | MHA-32
JlnaMeTp CKBaXKMHBI, MM 100 130 190 220 250 270 320
Cebecroumocts Oype- 220 230 195 200 200 220 250
HUS, pyO/TL.M.
Cmoumocms 63pvisuamozo sewecmea — 20 pyo/ke.
3unauenusi nonpagouno2o kodg@uyuenma x yoeabHOMy pacxooy, Y4umuléaueco usMeHeHue ouamempa cKked-
JHCUHBL Onpedenums no opmyne
Ki=2,2 des70,47.
[octponTs B 31eKTpoHHbIX Tabmuuax EXCEL rpaduki 3aBHCHMOCTH CTOMMOCTH OypeHust (py6/M’), CTOMMO-
cTi B3phIBaHUs (PyO/M’) 1 06IIeH CTOMMOCTH GYPOB3PHIBHEIX padoT (py6/M’) OT AHAMETpA CKBAKHUH.
IICK-3.2

BJIaICHUEM 3HAHUSAMU MTPOLECCOB, TEXHOJIOTUH 1 MEXaHU3aluU OTKPLITBIX TOPHBIX U B3PBIBHBIX pa60T

3HaTh

- OCHOBHBIC CIIOCOOBI pa3pyIlICHHs P pa3padboT-
K€ MECTOPOXKIEHUH MOJE3HBIX HCKOMAeMbIX, YC-
JIOBUSI UX TPUMEHEHUS, OCHOBHBIE TEXHOJOTHYe-
ckue npoueccsl OI'P;

- MPUHIUIB 00OCHOBAHUS CHOCOOOB pa3pyICHUS
TOPHBIX IOPOJl B OCHOBHBIX TEXHOJIOTHYECKHUX
mporieccax pa3paboTKH MECTOPOKICHHMN;

- OCHOBHBIC TNPHHIMUIBI pacdyera OypOB3PHIBHOTO
croco0a pa3pymieHHs] B OCHOBHBIX TEXHOJOTHYE-
CKHX TPOIIECCaX, OCHOBHBIE METOIMKH OIpeselie-

Ilepeyens TeopeTHYeCKHX BONPOCOB K 3a4eTy (KOHTPOJILHOM padoTe Ne2):
Kiaccudukarnms 3aps10B B3pbIBYATHIX BEIIECTB.
Boponka B3pbIBa. D1eMeHTH BOPOHKHU B3pbIBa. [loka3aTens AelicTBUS B3phIBA.
30HBI ACUCTBHSI B3phIBA B TOPHBIX MOPOAAX.
Kamydunernsiii B3pbiB. [Tokazarens IpoCcTpenMBaeMOCTH.
OcHOBHBIE pa3pymaronie GaKTops! IPH B3PHIBHOM Harpy>KeHHH MacCHBA.
®du3nka mpouecca paspylIeHHs MacCuBa TOPHBIX MOPOJ B3PHIBOM OJMHOYHOTO 3apsia (TPyHTOBBIE, I10-
PUCTBIE MacCHBBI).
7. ®usnka mporecca pa3pyIIeHUs MAacCHBa TOPHBIX IOPOJ B3PBIBOM OJWHOYHOTO 3apsAna (CKalbHBIE MOHO-
JIMUTHBIE MAaCCUBBI TOPHBIX ITOPOT).

SRR =
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HUS TTapaMeTpoB OYpOB3PHIBHBIX pabOT Ha Kaphe-
pax.

8. ®uzmka mporecca pa3pyIIeHHsS MacCHBa TOPHBIX MOPOJ B3PBIBOM OAWHOYHOTO 3apsna BB (ckambHbie
TPEIUHOBATHIC MACCHBHI).

9. 30HBI PEryIUPYEMOr0 1 NPAKTHYECKNA HEPETYJINPYEMOT0 IpOOICHHS.

10. 3aKOHOMEPHOCTH pa3pyLIEHHs TOPHBIX TIOPOJI B3PHIBOM B 30HE HEPETYJIHPYEMOro JpoOIIeHHsI.

11. TIpouecc pa3pyleHus MOPO. IIPH MTHOBEHHOM B3PBIBAHHU HECKOJIBKHX 3apS/IOB.

12. TIpouecc pa3pylieHHs TOPHBIX TOPOA IPU KOpOTKo3aMeiieHHOM B3pbiBanuu (K3B). ®usndeckuii cmbict
K3B. OcHOBHBIE THIIOTE3HI.

13. B3pbiBaHWe IpH NPOBEACHUH TPaHIIEH Ha 3¢MHOU MTOBEPXHOCTH.

14. B3pbiBaHWE MPU MPOXOAKE TO3EMHBIX TOPHBIX BHIPAOOTOK.

15. B3pbiBaHWe HA TOANIOPHYIO CTEHKY. ballaHC SHepTUn NpH B3pPHIBE.

16. TIpomecc pa3pyiieHus OpoI B3PEIBOM HapyKHOTO 3apsna. KyMynsaTuBHOE JeiicTBHE B3pHIBa.

17. OO0mue MpUHIHITEL pacdeTa COCPEA0TOUYCHHBIX 3aPSI0B PHIXJICHUS.

18. OOrire NpUHIIKITEI PacyeTa Pa3pyUINTEIBHOTO JEHCTBUS COCPEIOTOUYCHHBIX 3apsI0B BRIOpOCa.

19. OOmire NPUHIIKITBI PacyeTa pa3pyIINTEILHOTO JCHCTBUS YIJIMHCHHBIX 3apPs0B.

20. CeiicMuyeckoe neiicTBUE B3pHIBA.

21. Illkama MHTCHCHBHOCTH CEHCMUYCCKUX KOJICOAHUH.

22. IlpenesbHO IOMYCTHMBIE CKOPOCTH KOJICOAHHUH IPyHTa.

23. VYmpapneHue CeHCMUYECKUM AEHCTBUEM B3PbIBA.

24. ]JleiicTBre yaapHBIX BO3AYIIHBIX BOJH B3PHIBOB HAa OKPYKAIOIINE COOPYKCHHUS.

VYMeTh:

- ONpeAeTATh TJIABHBIC TTAPaMETPhl Kapbepa U BbI-
Oupath BHJ TOPHOTO 000PYIOBAHUS IS 3aTaHHBIX
TOPHOTEXHIYECKUX yCIOBUH pa3paboTKH;

- ONpeAeysATh BUA W THII TOPHOTO OOOPYIOBaHUS
UL pa3pyLIeHUs TOPHBIX IOPOJ IO 3aJaHHBIM
TOPHO-TEOJOTHIECKIM M TOPHOTEXHHUYECKUM YC-
JIOBHSM JKCIUTyaTallnd MECTOPOKACHUS,;

- 00OCHOBBIBATh MOTPEOHOE KOJIHMYECTBO TOPHOTO
000pYyOBaHUST MO BCEM TEXHOJOTMYECKHM IIPO-
[[eccaM OTKPBITHIX TOPHBIX padoT, ONpeAesaTh Ho-
TpebHOe KonuuecTBo BB mist kapwepa.

IIpumepHbIe 3agaHNuA 119 NPAKTHYECKHX PadoT:
Ilpaxmuueckas padoma Ne4. KOHCTPYKIINH CKBA)KHHHBIX 3aPSA0B B3PbIBYATHIX BElIECTB.
3anaua 4.1. B rpaduueckom pemaktope (Kommac, AutoCad) mo pesynbraTtam pacdera napamerpoB BBP mo
Metoauke Coro3B3phIBIIpOMa (CM. 3aaHHe K IPaKTHIeCKOi padote Ne3) BEIUEPTUTHh KOHCTPYKIHIO 3apsiaa BB
C BEpXHHAM M HIDKHAM PacCHOI0KEHHEM MPOMEXKYTOTHOTO JETOHATOPA.
3agaua 4.2. YMmensmuB crutomHoi 3apsx BB B 3amaue 4.1 ma 25% BBIYEpPTHTH B rpaduIeckoM pemakTope
paccpenoTodyeHHbIH 3apsia BB.
Macca BepxHeit yacTtu 3apsna [Q,, kr] paccuuTtsiBaeTcs o popmyse

QB = KB'Q;
rae Q — obmas mMacca 3apsiia BB B ckBaxune, kr; K, — Ko puuueHT 111 onpeesieHusi MacChl BEpXHEH 4acTh
3apsna. [Tpuaumaercs K, = (0,25+0,35).
Macca HikHe yactu 3apsiaa [Q,, Kr] paccuuThiBaeTcs mo Gopmyie

QH = KH'Qa
rae K, — koaddurment ais onpenenenust Macchl HIbKHeH yacty 3apsina. [lpuanmaercs K, = 1-K,,.
Daktrueckas JuuHa BepXHEH [Li,p, 5, M] v HuKHEH [L,,, 4 M] 9acTell 3apsja B CKBaXKUHE ONPEEIAETCA 0 3a-
BHCUMOCTSIM
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rae P — BMectrMoOCTh CKBa’>XHWHBbI, KI/Mm.

Ilpakmuueckasn paboma Ne5. Pacuer napameTpoB BBP no meroguke I'mnpopyasl.

3anaua. Onpenenuth mapameTphbl OypoB3peIBHBIX padoT o Metoauke [ ITTPOPY IbI mo cinemyromnyM Bapu-
aHTaM:

1-5 BapuaHTBI

N HaumeHoeaHKMe BapaiTy

n.n. 1 2 g 4 o

1 [KaTeropwa nopof no TRELWHHOBATOCTH I Il [+ [+ ki
2 |Knacc eaphiBaEMOCTH Nopon, I Il I+ [ ki
3 |KoaddHuMeHT kpenocTH nopog 5 10 12 15 18
4 |MNoTHOCTE B2pEIBAEMEIE NOROA, K 2600 2600 2600 2600 2600
g |BelcoTa yotyna, M 10 10 10 10 10
6 |¥ron oTkoca pabodero yoTyna, rpag 70 70 70 70 70
7 |WUvpHHa npramel oBpyWwenda, M 2 2 2 2 2
g |Tpebyeman WMpKMHA pazeana, M 40 40 40 40 40
9 MMpHHATEIA LHAMETR CRESMMHE, Mb 260 250 200 260 260
10 [¥ron HaknoHa CRESKMHEL, MPag S0 S0 G0 80 80
11 [MepeeogHoM koaddHumedT npuHaToro BB 1 1 1 1 1
12 |MnoTHOCTE 2apAKaHua, kM 1200 1200 1200 1200 1200
13 |KoHOWUMOHHEIR pazEMep KyCka, M 04 na 0g 0a 0a

6-10 BapuaHTBI
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= HaumeHoeaHKMe BapaiTy
mn.n. 3] i 0 9 10
1 [KaTeropwa nopof no TRELWHHOBATOCTH I Il [+ [+ ki
2 |Knacc eaphiBaEMOCTH Nopon, I Il I+ [ ki
3 |KoaddHuMeHT kpenocTH nopog 5 10 12 15 18
4 |MNoTHOCTE B2pEIBAEMEIE NOROA, K 2800 2800 2800 2800 2800
g |BelcoTa yotyna, M 12 12 12 12 12
6 |¥ron oTkoca pabodero yoTyna, rpag 75 75 75 7o s
7 |WUvpHHa npramel oBpyWwenda, M 2 2 2 2 2
g |Tpebyeman WMpKMHA pazeana, M 50 a0 a0 50 50
9 MMpHHATEIA LHAMETR CRESMMHE, Mb 270 270 270 270 270
10 [¥ron HaknoHa CRESKMHEL, MPag S0 S0 S0 80 80
11 [MepeeogHoM koaddHumedT npuHaToro BB 1,2 1,2 172 1.2 1.2
12 |MnoTHOCTE 2apAKaHua, kM 1100 1100 1100 1100 1100
13 |KoHOWUMOHHEIR pazEMep KyCka, M 1.0 1.0 10 10 10
1-15 BapuaHThI
= HammeHoEaHKE EapraiTs
mn.n. 11 12 13 14 15
1 [KaTeropwa nopon no TR MHOBETOCTH I 1] [+ [ ki
2 |Knacc BxpHiBaEMOCTH Nopon, I Il [ [ ki
3 |KoaddHuMeHT KpenocTH nopog g 10 12 15 18
4 |MNoTHOCTE B3PEIBAEMENE 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 =) s
7 |WUvpuHa npuzmel ofpywerua, M 2 2 2 2 2
8 |Tpebyeman WWpHHa pazeana, M G0 G0 G0 =] B0
9 |MpHHATER SMEMETR CKESHMHEL, MM 320 320 320 320 320
10 [¥ron HaknoHa CkBEHMHE, 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 |KOHOWMUMOHHEIR pasmep KyCcka, M 1,2 1.2 1,2 1,2 1,2

35



Ctpyk-
TYPHBII
9JIEMEHT

KOMIIe-
TCHIUU

[Inanupyemble pe3yabTaThl 00ydeHUs

OrneHouHble CpecTBa

16-20 BapuaHThbI

Ne HaumeHoeaHue LTI,
n.n. 16 17 18 19 2
1 |Karteropua nopod no TRELUMHOEATOCTH I Il I I
2 |Knacc B3peIBAEMOCTH NOpOA I I ' '
3 |FoaddHUMERT KPENOCTH NOpOA & 10 12 15 19
4 |[InoTHOCTE E3pEIEAEMENX NOPOS, Krim® 3100 3100 3100 3100 310
g |BeicoTa yoTyna, m g g g g g
B |¥ron otkoca pafovero yoTyna, rpag 70 70 70 70 il
7 |WupKHa npuamMel obpylwedda, m 2 2 2 2 2
5 |Tpebyemas WWpKHA pazeana, M /0 /0 /0 /0 il
8 |[pHHATEIR AUaMETR CEESXMHE!, MM 220 220 220 220 22
10 [¥ron HaknoHE CKESMKMHE, Tpag a0 a0 a0 a0 =]l
11 |MNepeeogHol koadduUMeHT nprHAToro BB 1 1 1 1 1
12 |[MnoTHocTe 3apasanua, ki =500 500 500 800 80
13 |FOHAMUMOHHEIR pazmep kycka, M o7 07 07 07 0]

Ilpakmuueckasn paboma Ne6. Pacuer mapamerpoB BBP npu B3pbIBaHHU Ha pbIXjeHHe (BCTPSIXUBAHUE)

FOPHOIi Macchl.

3anaua. OnpenenuTh mapamMeTphbl OypOB3PBIBHBIX PaOOT MPHU B3phIBAHUH HA PHIXJICHUE (BCTPSIXUBAHHUE) TOP-

HOW Macchl 10 CAEIYIOLUIUM BapHaHTaM:
1-5 BapuaHTBI
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> HarmeHoEaHKE Bapngpy
n.n. 1 2 3 4 ]
1 |Tun ezpeiBAEMEIX NOpOL Yrone Yrone Y¥rone Y¥ronk Y¥ronk
2 |MnoTHOCTE E3peiBaeME Nopog, KM 1200 1200 1200 1200 1200
3 [KoaddwmumeHT kpenoct nopon 2 2 2 2 2
4 [MpHHATHA JHAMETR CKESHHHEL, MM 160 180 200 220 240
5 |Y¥ron HaknoHa CRESXKHHEL, TRag 80 g0 S0 S0 g0
[paHy T MMpaHyno- | Mpammo- [Cpadynet
6 |Tun npumenaemaoro BB PAC}_fﬂ MroanuT Tgn (zﬁaj HHpT 2591 pgchfa
7 |MnotHocTe sapasanda, ki 300 200 1000 Q00 Q00
8 |KonuyecTeo pAROE CKBAMMH 4 4 4 4 4
9 |Bricota yeTyna, M 14 14 14 14 14
10 |TpefyeMbld cpefHUA MAMETE KYCKA, M 03 03 [3:3 03 03
6-10 BapuaHTBI
NE HanmeHoEaHKME EapuanTy)
n.nm. 5 7 8 9 10
1 |Tvn BzpEIEaEMEIX NOpOY Yrone ¥rone ¥rone ¥rone ¥rong
2 |MMNoTHOCTE E3pEIBAEMBEX NOPOG, Krin® 1300 1300 1300 1300 1300
3 |KoadduumeHT kpenocTi nopog 3 3 3 3 3
4 |[TpHHATEIR OHAMETR CKESXMHHEL, MM 160 1580 200 220 240
£ |¥ron HAKNOHA CKBAMHHL, TPag a0 ] a7 a7 a7
6 |Tun npumenaemoro BB rpzl-éﬂm MroanuT ZEJ?EEE) HerTayghE1 rpil(—lj}.jgm
7 |MnotHocTe sapasanda, ki 300 200 1000 Q00 Q00
8 [FonwyecTeo pAfOE CKEEKMH 5 5 5 5 5
9 |Buicora yetyna, m 16 16 16 16 16
10 |TpefyeMbld cpefHUMA MAMETE KYCKA, M 0724 024 025 025 025

11-15 BapuaHTBI
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= HaumeHoEaHKe Bapnaiy
n.nm. 11 12 13 14 15
1 |Tun ezpeiBaEMBIX NOpOg Yrone Yrone Y¥rone Yronk Yronk
2 |MnoTHOCTE E3pEIBaEME NOpOA, KM 1400 1400 1400 1400 1400
3 |Koad§MuMeHT kpenocTH Napog 4 4 4 4 4
4 [MpHHATEA QHAMBTR CKEEHHHEL, MM 160 180 200 220 240
£ |¥ron HaKNOHA CKBAMHHL, TPas a0 ] a] a] an
["paHyuT [paHyno- | Tpammo- ([padynuT
6 |Tun npumenaemoro BB AC MroaHuT ran (ofie) | wer 79721 | Ac8
7 |MnotHocTe sapasanua, ki 900 400 1000 Q00 Q00
8 [FonuyecTeo pAfoE CKEEKMH =] =] =] =) B
9 |Breicora yoryna, m 13 18 18 18 18
10 |TpebyeMeld cpeHMA GUAMBTR KYCKE, M 02 0z 0.2 nz2 nz2
16-20 BapuaHTbI
= HaumeHoEaHKe Bapnaiy
n.nm. 16 17 18 19 20
1 |Tun ezpeiBaEMBIX NOpOg Yrone Yrone Yrone Yronk Yronk
2 |MnoTHOCTE E3pEIBaEME NOpOA, KM 1500 1500 1500 1500 1500
3 |Koad§MuMeHT kpenocTH Napog ] ] ] g 5
4 [MpHHATEA QHAMBTR CKEEHHHEL, MM 160 180 200 220 240
£ |¥ron HaKNOHA CKBAMHHL, TPas a0 ] a] a] an
["paHyuT [paHyno- | Tpammo- ([padynuT
6 |Tun npumenaemoro BB AC MroaHuT ran (ofie) | wer 79721 | Ac8
7 |MnotHocTe sapasanua, ki 900 400 1000 Q00 Q00
8 [FonuyecTeo pAfoE CKEEKMH 7 7 7 i i
9 |Breicora yoryna, m 20 20 20 20 20
10 |TpebyeMeld cpeHMA GUAMBTR KYCKE, M 014 014 0,15 0,145 0145
- CIpaBOYHOHN JTUTEPATYPOHl IO BEIOOPY OCHOBHEBIX | [IpuMep 3amaHus 1Jasi KOHTPOJIbHOI paGoThI:
Brazets: BUAOB W THIIOB 00OpymoBaHMA Ais paspymeHus | B cucremax aBToMaTm3upoBanHOoro npoektupoBanus Kommac mimm AutoCAD BBHEPTHTE CXEMY pacIoIoxKe-

TOPHBIX MOPOJ M ONpeaesieHns ux pabounx mapa-

METpPOB;

HUS CKBOXKHHHBIX 3apsIOB HA YCTYIIE, CXEMY B3PBIBAHMS M CXEMY MOHTaka B3PBIBHO CETH.
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- TPaKTUIECKUMH HaBBIKAMHU DPa3pabOTKH CXEMBbI
MOHTa)ka B3pbIBHOM cetu Ha OI'P;
- TPaKTUYECKHMMHU HaBBIKAMH pa3pabOTKH MpOEK-
toB BBP npu OT'P.
IICK-3.4

CIocoOHOCTRIO pa3pabaThIBaTh OTAEIBHBIC YaCTH MPOEKTOB CTPOUTENBCTBA, PEKOHCTPYKIHH U IIEPEBOOPYKEHHUSI 00BEKTOB OTKPHITHIX TOPHBIX pabOT, MPOSKTHYIO M TEXHUYE-
CKYIO TOKYMEHTAIMIO C YYeTOM TpeOOBaHUI MPOMBIIUIEHHOW 6€301acHOCTH

3HaThb

- METOAMKH pacyeTa MapaMeTpoB OYpOB3PBIBHBIX
pabor;

- TpeOOoBaHus, NpEAbIBIsEMbIE K IIPOEKTaM Oypo-
B3PBIBHBIX padoT;

- OCHOBHBIE MH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJOTMH W TpebOoBaHUS
nH(popManMOHHOI 6e301acHOCTH.

—_—

10.
11.
12.

13.
14.

15.
16.

17.
18.

IlepeyeHb TeOpeTHYECKUX BONMPOCOB K 3a4eTy (KOHTPOJILHOM padoTe Ne3):
B3peiBuaThie BemecTBa A1 M3TOTOBJICHUS CPEICTB HHUIIMHPOBAHNUS.
YCTpOWCTBO M XapaKTEPUCTHKH KaIlCIOJIEH-IeTOHATOPOB. TpeOoBaHus, MPEAbSIBISCMBIC K KAICIOJSIM-
JIETOHATOPaM.
YCTpOWCTBO M XapaKTEPUCTUKU OTHEIPOBOJHBIX IIHYpOB. HOpMaTHBHO-TEXHUYECKUE TOKA3aTENN Kade-
CTBa OIHENPOBOJIHOTO LIHYpA.
CpencTBa 32)KUraHusi OTHEIPOBOJHOTO IIHYPA.
TexXHONOTrHs OTHEBOTO MHUIIMHPOBAHUS 3apsoB BB. JlocToMHCTBA M HETOCTATKU OTHEBOTO MHUIIUUPOBA-
Hud 3apsaoB BB, ycioBus npumenenus.
[opsimok U3rOTOBICHUS 3aXKUTaTEIbHBIX M KOHTPOIBHBIX TPYOOK, ITATPOHOB-O0EBUKOB.
ONEeKTPOICTOHATOPHI TS IEKTPHUECKOT0 MHUIMUPOBaHusA 3apsinoB BB. KoHcTpykim smekTpoBociia-
MEHUTENIEH.
WcToyHnKH TOKA AT SIEKTPUIECKOTO HHUIMUPOBAHUS 3apsAnoB. KOHTPOIBEHO-N3MEpHUTENbHAS allapary-
pa ISt AIEKTPUYCCKOTO HHUIIMUPOBAHHUS 3aPSIJIOB.
TeXHONOTHS TEKTPUICCKOTO0 HHUITUUPOBaHUS 3apsiioB BB. JIoCTOMHCTBA U HEAOCTATKU AJIEKTPHYCCKOTO
WHHUIMUPOBaHUS 3apsoB BB, ycrnoBus mpuMeHeHuUS.
Jeronupyromue nHyps! 001ero HasHaueHus1. [IuporexHuyeckne pere.
IIpoMexkyTOYHBIC AETOHATOPHI IJIsl HHUIIMHPOBaHUS 3apsqoB BB.
TexHONOTHS B3PBIBAHHS C IIOMOIIBIO JETOHUPYIOIIETO MHYpa. JJ0OCTOMHCTBA ¥ HEOCTATKH MHUIIMUPOBA-
HUS 3apsAnoB BB ¢ momormipio JeTOHUPYIOIEeTo MIHYypa, YCIOBHUS TPAUMEHEHHS.
OCHOBHBIE CTIOCOOBI COEANHEHHSI JICTOHUPYIOIIETO MIHypa IIPH MOHTAXE B3PHIBHOM CETH.
CpencTBa U TeXHOJIOTHSI HHUIIMUPOBAHUS 3apsAnoB BB HeanmekTpudecknMu cucTeMaMy Ha OCHOBE yIapHO-
BOJIHOBOU TPyOKH.
Hesnextpuueckue cuctemsl naummuupoBanms «Nonel», «kExelTM» 3A0 «Opukay.
Poccutickne BOITHOBOIHBIE CHUCTEMBI HedJeKTpudeckoro uHuimupoBanus: «CHUHB», «Hckpa» (OAO
«HM3 «Mckpay), «Daunnny, «Kopuryn» (OAO «Mypomery).
IIpon3BoACTBO B3phIBa HA Kaphepax MO PATHOCUTHAIY.
YCTpOHCTBO, XapaKTEePUCTHKH, 001aCTh MPUMEHEHHUS U 3aBOJBI-U3TOTOBUTEIM KYMYJISTHBHBIX U IJIAHTO-
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BBIX 3apsI0B.
19. TlepcreKTUBBI Pa3BUTHS CPEACTB MHUIIMUPOBAHUS.
- COCTaBJIAITH AJTOPUTM M IPOrpammsl Juid peire- | [IpumepHble 3aganus A8 NPaKTHYECKHX padoT:
HUS1 KOHKPETHON MaTeMaTH4YeCKOM 3a1a4u; Ilpakmuueckasn paboma Ne7. Pacuer napameTrpoB BBP npu B3pbIBaHUM HA MOANOPHYIO CTEHKY.
- aHAJTU3UPOBATH ITONyYEHHBIE Pe3yibTaThl peire- | 3agaya. OnpenenuTs mapaMeTpsl OypOB3pBIBHBIX padOT IpH B3PBHIBAHUH Ha MTOIMOPHYIO CTEHKY 10 CIIEIYIO-
HHS 3a1a4 Ha DBM; IIUM BapuUaHTaM:
-COCTaBISITh IPOEKTHYH JOKyMEHTAlUI0 Ha Bapuanr MeTouka pacyeTa Ipy B3pbIBAHUK Ha CBOOOHBIN OTKOC yCTyna
B3pBIBHBIC Pa0OTHI C UCIOJIE30BAHHEM COBpPEMEH- || 1-5
HBIX MPOTPAMMHBIX MPOAYKTOB OOIIEro u cmenu- || 6-10 Merozmxa Cotosesprispoma
AJBHOTO HA3HAYCHUS. 11-15
Metoauka 'unpopy sl
16-20
;é:g(s) Mertonuka B.B. PxxeBckoro
Ilpaxmuueckas padboma Ne8. Pacdyer napamerpos BBP npn koHTypHOM B3pbIBaHNH.
3agaga. OnpenenuTh napaMeTpbl 0YPOB3PBHIBHBIX pa0OT MPH KOHTYPHOM B3PBIBAHUM IS CICAYIOIIUX YCIIO-
BHI:
YmMmerts: IIpenen npouHo- CropocTs
Bapuant CTH TIOPOJ HA HHOTHOCTIE. HPOIObHBIX Bricora JunameTtp
pacTshKeHue, HOPOJ, KI/M; ycryna, M CKBa)XHMH, MM
BOJIH, M/C
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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Ctpyk-
TYPHBII
SIEMEHT [Inanupyemble pe3yabTaThl 00ydeHUs OrneHouHble CpecTBa
KoMIIe-
TCHLUH
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 paccTOSIHMA Mo mopa:kawumum ¢Gakropam npu Beje-
HHUH B3PBIBHBIX padoT.
3amava. Paccunrare Ge30nacHble PacCTOSIHUS, UCHONB3YsI UCXOAHBIC JaHHBIE ¥ PACUCTHBIC apaMeTphl MpaK-
THYEeCKOH paboTs! 1. nHy B3pBIBHOTO OJIOKA MPHUHATH paBHOU 250 M.
ITo pesynpraram pacuera HOCTPOMUTH IJIAH B3PBIBHOTO OJIOKA C yKa3aHHEM IpaHHMI] ONACHBIX 30H IO Iopa-
KalomKM (akTopaM B CUCTEME aBTOMAaTH3UpOBaHHOTO npoekTupoBanuss KOMITAC.
- HaBbIKaMM cOOpa HEOOXOAMMBIX UCXOAHBIX NaH- | [Ipumep 3aganust 1Jjisi KOHTPOJIBLHON PaGOTHI:
HBIX ISl pa3paboOTKH OTAEJBHBIX crioco0oB U Me- | B cucremax aBromaTusnpoBanHoro npoektupoBanusi Kommnac i AutoCAD BEIMEPTHTH MpaHUILy ONACHON
TOJOB pa3pyuIeHus ropHsIX mopox npu OI'P; 30HBI IIPU B3PBIBHBIX Pab0TaX, yKa3aTh PACCTAHOBKY MOCTOB OLCTUICHHUS.
- HaBBIKAMH palbOTBHl C HOPMAaTHBHO-TEXHUYECKOH
JOKyMEHTaleld mnpu OOOCHOBAaHMM HPOEKTHBIX
Buna- penIeHni B 00JIacTH pa3pyIIeHHs TOPHBIX HOPOX
JIETh: npu OI'P;
- HaBBIKAMH B3aMMOJCHCTBHS C pa3pabOTUMKAMU
OTJENBHBIX Pa3Je/IOB IPOEKTHON NJOKyMEHTAIUU B
IUIaHE IIPEAOCTaBICHHUS W MNOJyYeHHs HEoOXoau-
MBIX JAaHHBIX [UISi TPOEKTHPOBAHMS Pa3THMYHBIX
Croco00B pa3pylieHus TopHbIX nopos npu OI'P.

0) [lopsiok npoBeaeHNUsI MPOMEKYTOYHOM ATTECTAIMN, MOKA3aTeJIM U KPUTEPUU OLlEHUBAHUS:

Nzyuenne nucummimabl «Paspymenne ropHbsix mopon npu OI'Py» 3aBepmiaercst caadeid 3adeTa. 3adeTr sBisieTcss (JOPMO UTOTOBOTO KOHTPOJISI
3HAHUI U yMEHU, OJyYSHHBIX Ha JICKIHUIX, CEMUHAPCKUX, TPAKTUUYECKUX 3aHATUSAX U B IPOLIECCE CAMOCTOATEIBbHOM paboThI.

B nepuon moAroToBKH K 3a4€Ty CTYACHTH BHOBH 00pallialoTcs K MpoiieHHOMY yueOHOMY MaTepuaiy. [Ipu 3ToM OHU HE TOJBKO CKPEIUIAIOT T0-
JIYYCHHBIC 3HAHU, HO U TTOJIYYatOT HOBEIC. HOI[FOTOBKa CTYACHTA K 3a4CTy BKJIIOYACT B CGGSI TPHU STalla:
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- caMOCTOATeNNbHas paboTa B TEUEHUE CEMECTPa;

- HEMIOCPECTBEHHAs! MOATOTOBKA B JIHHU, IIPEIIECTBYIOIINE SK3aMEHY 110 TEMaM Kypca;

- IOJITOTOBKA K OTBETY Ha BOIIPOCHI, COAEPKAIIIECs B OUIETax.

Jlureparypa Juisi IOATOTOBKHM K 3a4eTy PeKOMEHAYeTcs NpernojaBareieM 00 yka3zaHa B y4yeOHO-METOIMYECKOM KoMmruiekce. it MOIHOTHI
yueOHO! MH(OPMALIMH U €€ CPABHEHUS JIydllle UCII0JIb30BaTh HE MEHee JIByX yuyeOHUKOB. CTyAEHT BIIpaBe caM NPUIEPKUBATHCS 000 U3 MpeacTas-
JICHHBIX B y4eOHUKAX TOYEK 3pEHHs IO CIIOPHOMN mpobieMe (B TOM YKCiIe OTIIMYHON OT MpenojaBaress), HO MPH YCIOBHH AOCTATOUYHOW HAy4YHOU ap-
T'YMEHTalUH.

OCHOBHBIM HCTOYHHKOM TOATOTOBKHU K 3a4eTy SIBIISICTCS KOHCIIEKT JICKIUH, TJie yuyeOHBI MaTepual JaeTcsi B CHCTEMaTH3UPOBAHHOM BUJE, OC-
HOBHBIE TIOJIOKEHHUS €r0 AETAIU3UPYIOTCS, OJKPEIISIIOTCSI COBPEMEHHBIMU (pakTaMu U MH(OpMaLei, KOTopble B CHJIy HOBU3HBI HE BOIILJIM B OIYO-
JMKOBAHHBIE M€YaTHbIE UICTOUYHUKHU. B X0/1€ MOATOTOBKH K 3a4eTy CTyJeHTaM He00X0AuMO oOpalaTh BHUIMaHUE HE TOJBKO Ha YPOBEHb 3alIOMHHAHUS,
HO U Ha CTENEeHb IOHUMAaHUS U3J1araéMbIX IpooJIeM.

Kpumepuu oyenxu

OTBeT CTyIcHTa Ha 3a4eTe OLCHUBACTCS OJHOW M3 CIEIYIOIIMUX OLCHOK: «3aYTCHO» M «HE3a4YTE€HO», KOTOPBIE BBICTABJIIOTCS IO CIIECAYIOIUM
KPUTEPUSIM.

OLIeHKH «3a4TE€HO» 3aCIyKMBAaeT CTYIEHT, OOHApYKMUBILIUI BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOE 3HaHME Yy4eOHOrO M HOPMAaTHBHOIO
MaTepHala, yMEIOUIHii CBOOOIHO BBIMOIHATH 33JaHUs, PETYCMOTPEHHBIE TPOrPaMMOl, YCBOUBIIMKA OCHOBHYIO W 3HAKOMBIHM C JOMOJIHUTEIHHON JIH-
TepaTypoi, peKOMEeHJ0BaHHOU Kadeapoil. Taxke oleHKa «3a4T€HO» BBICTABJIAETCS CTyE€HTaM, OOHApyKUBIIKM IOJHOE 3HaHKWE Y4eOHOro MaTepHala,
YCIICIIHO BBIMOJHSAIONUM IPEAYCMOTPEHHBIE B IPOrpaMMe 3aaHusl, YCBOMBIIMM OCHOBHYIO JINTEPATYypy, PEKOMEHIOBaHHYIO Kadeapoii, TeMOHCTPH-
pyIoLIMe CUCTeMaTUYECKUI XapaKTep 3HAaHUH MO0 JUCLMIUIMHE M CIOCOOHBIE K X CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJICHHUIO B XOJ/€ JalbHEN-
el yaeOHol paboThl M IpOoecCHOHATBHON AesaTenbHOCTH. KpoMe TOro, OIEHKON «3a4TE€HO» OLIEHUBAIOTCS OTBETHI CTYJCHTOB, TOKA3aBIINX 3HAHHUE
OCHOBHOT'O y4eOHOTO MaTepuasia B 00beMe, HeOOXOUMOM JIs JajbHEHIIeH yaeObl 1 B MPEICTOsIIEH padoTe o mpodeccuu, CIpaBIIsSIONINXCS C BbI-
IIOJIHEHUEM 3a/laHul, IPEAYCMOTPEHHBIX ITPOrPaMMOil, HO JOMYCTUBILNM MOIPEUIHOCTH B OTBETE HAa SK3aMEHE U IIPH BBINOJIHEHUHM KOHTPOJIBHBIX 3a-
JAHUHN, HE HOCSIIUE IPUHLIUITHAIIBHOTO XapaKTepa, KOr/la yCTaHOBJIEHO, UTO CTYJEHT 00J1a1aeT HEOOXOJUMbBIMH 3HAHUSAMU /7S TIOCJIEAYIOIIETO ycTpa-
HEHUs yKa3aHHBIX IOIPEUIHOCTEN MO/ PyKOBOJICTBOM IIPENOIaBATENS.

O1eHKa «HE3aYTEHO)» BBICTABIIAETCS CTYJEHTAaM, OOHAPYXHUBILIUM MPOOEIbl B 3HAHUSX OCHOBHOTO Y4€OHOTO MaTepuala, JOMYyCKaoIIUM IpUH-
[IUNHAJIbHBIE OIIUOKH B BBINOJIHEHUH MPEAYCMOTPEHHBIX IPOrpaMMOii 3a1aHnii. Takol OIIEHKH 3aCiTy>KUBAIOT OTBETHI CTYIEHTOB, HOCSIIE HECUCTE-
MaTU3HPOBAHHBIN, OTPBIBOYHBIN, TOBEPXHOCTHBIA XapaKTep, KOIAa CTYACHT HE IOHUMAET CYHIECTBA U3J1araeMbIX UM BOIIPOCOB, YTO CBUJETEIBCTBYET
O TOM, YTO CTYJICHT HE MOXKET JaJIblIIe MPOJOKATh O0YUEeHUE HITH MPUCTYNATh K MPOPECCHOHATBLHOM IeATeIbHOCTH 0€3 JONOJHUTEIbHBIX 3aHATHIA 1O
COOTBETCTBYIOLEN AUCLUILIINHE.
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8 YueOHO-MeTOnMUYeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe TUCHUILINHBI
a) OcHoBHas JIMTEpaTypa:

1. Kyry3oB, B.H. [IpoextupoBanue u opraHuszaius B3pbIBHBIX paboT [Tekct]: yue6. ans By30B /
b.H. Kyry3oB, B.A. benun. — M.: U3narenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHU-
Bepcurera, 2012. — 416 c.: wi. ISBN 978-5-98672-283-2.
2. benmun, B.A. Texnonorust u 6€30MacHOCTh B3PHIBHBIX Pa0OT [ DIEKTPOHHBIN pecypc]: yueOHoe
noco6ue / B.A. benun, M.I'. I'op6onoc, P.JI. KopoTtkoB. — MockBa : MUCHUC, 2019. — 74 c. Pexxum
noctyma: https://e.lanbook.com/book/116909. — 3armn. ¢ skpana ISBN 978-5-907061-08-8.
3. B3pbIBHOE pa3pylieHre TOpHBIX MOpoI. PacueT mapaMeTpoB OYpOB3PBIBHBIX PaOOT HAa OTKPBITHIX
TOPHBIX pa3paboTKax [IneKTpoHHBIN pecypc]: yuedHoe mocooue / B.A. benun, M.I". 'opboHoc,
P.JI. Kopotkos, .T. Kum. — Mocksa : MUCHUC, 2019. — 97 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/116910. — 3aru. ¢ 3xpana ISBN 978-5-907061-09-5.

0) JonosHuTebHAs JUTEpPaATypA:
1. Kyry3oB, b.H. MeTozs! BeaeHnus B3pbIBHbIX paboT. — Y.1. Pa3pyiieHre ropHbIX MOPO B3PHIBOM.
[Tekct]: yae6. nns By3oB / b.H. KyTty30B. — 2-¢ u3n., crep. — M.: U3narenscTBo «l'opHas KHUTaY,
«Mup ropHou kHuUru», M3narensctBO MOCKOBCKOIO rOCyAapCTBEHHOIO I'OPHOT'O YHMBEPCHUTETA,
2009. — 471 c.: un. ISBN 978-5-98672-145-3 (B nep.), 978-5-7418-0590-9.
2. Kyry3os, b.H. Metoas! BenieHus B3phIBHBIX pa0doT. — U.2. B3pbiBHBIE paOOThI B TOPHOM JeNe U
MIPOMBIIIUICHHOCTH [ DJIEKTpOHHBIN pecypc]: yueb. mis By30B / b.H. Kyry3oB — M.: U3naTenscTBO
«l"opHas kHura», «Mup ropHoi kuurn», M3garenbctBo MOCKOBCKOI0O rocyapCTBEHHOTO TOPHOIO
YHUBEPCUTETA, 2008. — 512 C.: WJL. - Pexxum JIOCTyma:
http://e.lanbook.com/books/element.php?pll_id=1518. — 3arnaBue c¢ 3xpana. ISBN 978-5-98672-
197-2 (B mep).
3. Kproxos, .M. ®uszuka pa3zpylieHus: TOpHBIX opo pu Oypenuu u B3psianuu. Y.I1. Pazpyme-
HUE TOPHBIX MTopos pu Oypennn. Paznen 1. BHenpenue 3yObeB B pazpyiaemMyro mopoay. Y 1apHo-
BpallaTeIbHbIN c1oco0 OypeHus [DnekTpoHHbIH pecypc]: yued. mocodue / .M. Kprokos. — M.:
N3paTensctBO MOCKOBCKOTO rOCYy1apCTBEHHOTO TOpHOT0 YHUBeEpcuTeTa, 2007. — 106 c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3285. — 3arnaBue c sxkpana ISBN 5-
7418-0313-X.
4. Komamienko, B.W. B3poiBHbIe paboTsl [Tekct]: yue6. ans By3oB / B.1. Komamenko, B.®. Hoc-
koB, T.T. UcmanimioB — M.: Bercmas mkoima, 2007. — 439 c.: un. ISBN 978-5-06-004821-6.
5. Ceiicmuueckasi OezomacHocTh npH B3pbIBHBIX padorax [Tekcr] / B.K. Cosmen, b.H. Kyty308,
A.JIL. MapssicoB u n1p. — M.: M3gaTenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOT'O TOPHOT'O YHUBEPCHUTE-
Ta, 2012. — 228 c. ISBN 978-5-98672-306-8.
6. TexHomorust B3pbIBHBIX padoT [Tekcr]: yue6. mocobue / B.I'. MapteiHos, B.1. Komamienko, B.A.
benun u ap.; nmox pexn. B.I'. MaprteinoBa. — M.: Cryzaenr, 2011. -439 c.: un. ISBN 978-5-4363-
0005-4.
7. Pxenckuii, B.B. Otkpeithie TopHbie pabotTsl [Tekcr]: B 2 4. Yacts I. [IpousBoacTBEHHBIE MIPO-
recchl: yueo. s By30B / B.B. PxeBckuii. — 4-¢ u3., nepepad. u gom. — M.: Hexpa, 1985. — 509 c.
8. Jleun, A.Ill. Windows XP u Vista [Tekcr] / A.ILL. JleBun. — CII6.: ITutep, 2008. — 624 c.: um.
ISBN 978-5-91180-5 17-3.
9. Kopuunkos, C.B. PacueT mapameTpoB OypOB3pBIBHBIX PaOOT MpU CKBAXMHHOM OTOOIKE Ha Kaph-
epax [Tekcr]: yue6. mocobue / C.B. Kopamnkos, FO.B. Ctenun, A.J[. CtapukoB. — ExatepunOypr:
W3n-Bo YITTA, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeToanueckue yKazaHusi:
1. Cumonos, I1.C. Pacuer mapamerpoB BBP no meroanke Coro3B3psiBnpoma [TekcT]: MeToauue-
CKME YKa3aHUs K BBINOJHEHHUIO JlabopartopHbix pador / I1.C. CumonoB. — Marauroropck: ['OY
BITIO «MI'TVY», 2008. — 14 c.



2. CumoHos, I1.C. Pacuer napamerpos bBP no meronuke I'unipopynsl [Tekcr]: MeTogudeckue yka-
3aHHMS K BBIMIOJIHEHHIO JabopatopHbix pador / I1.C. CumonoB. — Marnutoropck: I'OY BIIO
«MI'TY», 2009. — 19 c.

3. CumoHnoB, I1.C. DHepreTnueckrii METOJT pacyeTa mapamMeTpoB MacCOBOIO B3PhIBA MPHU YCTYITHOM
otOoiike [TekcT]: MeTouYecKre yKka3aHus K BBITIOMHEHUIO 1abopaTopHbix padot / [1.C. CuMoOHOB,
B.K. YronbaukoB. — Marautoropck: 'OY BIIO «MI'TY», 2010. — 25 c.

4. CumoHnoB, I1.C. Pacuer nmapameTpoB OypOB3phIBHBIX pabOT IpH B3phIBAHUU HA MOAMOPHYIO CTEH-
Ky [Tekct]: MmeTonmuueckue yka3aHus K BBIMOJIHEHHUIO JabopaTopHbix padot / I1.C. Cumonos, B.K.
YronapHuKoB. — Marnuroropck: M3n-so Marauroropcek. roc. Texs. yH-ta um. I.J1. HocoBa, 2011. —
18 c.

5. CumoHoB, I1.C. PacueTr napameTpoB OypOB3pHIBHBIX pa0bOT IPpHU KOHTYpHOM B3phiBaHuu [Tekcr]:
METOJMYECKHE YKa3aHUs K BBIMOJIHEHUIO TabopaTopHbix padot / [1.C. CuMoHOB. — MarHuTOropck:
W3n-Bo Marnutoropck. roc. TexH. yH-ta um. I'.1. Hocosa, 2012. — 16 c.

6. Cumonos, I1.C. Pacuer 6e30macHBIX pPacCTOSHUNA MO TMOPaKAOIMMM (DaKTOpaM TpPH BEICHUU
B3pBIBHBIX paboT [TekcT]: MeTomuyeckue ykazaHus K BBIMOIHEHUIO JlabopatopHbix pabdot / I1.C.
CumoHoB. — Marautoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. .M. Hocosa, 2013. — 24
c.

7. Cumonos, II.C. Pacuer mapameTpoB OypOB3pBIBHBIX paboT mo metoauke B.B. PxkeBckoro
[Texct]: MeToanyeckre yKa3zaHHs K BBIOJHEHHUIO JabopaTtopHbix padot / I1.C. CumoHoB. — Mar-
Hutoropck: M3n-so Marautoropck. roc. Texs. yu-ta um. I.1. Hocosa, 2016. — 25 c.

r) llporpammuoe odecnneuenne u UHTEepHeT-pecypcenl:

Hanmenosanue 110 Ne norosopa Cpoxk nelicTBHA TULIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J-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) H-1662-13 ot 22.11.2013 beccpouno

KOMIIAC 3D V16 na (100

OJTHOBPEMEHHO PabOoTaromnX H-261-17 ot 16.03.2017 beccpouno

MECT)

Autodesk AcademicEdition

Master Suite Autocad 2011 K-526-11 0122.11.2011 beccpouno

KasperskyEndpoindSecuritynns | JI-300-18 ot 21.03.2018 28.01.2020

6usneca-CTaHaapTHBINA J-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 o1 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016

7Zip CBobomHO pacmpocTpa- BecepouHo
HsIeMOe

1. Poccwuiickas ['ocynapcrBennas 6udamnorexa URL: http:/www.rsl.ru/.
2. Poccuiickas marmmonanpHasa oubmmorexka URL: http://www.nlr.ru/.
3. l'ocynapcTBenHas myOauyHas HaydHO-TeXHUUecKast oubnmoreka Poccun

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

4. Public.Ru - my6nanunas narepuer-oudmmorexka URL: http://www.public.ru/.
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5. DnexTpoHHO-O0MbIMoTeYHas cucreMa usnatenbersa «Jlans» URL: http://e.lanbook.com/.

6. Hayunas snektponnas 6ubnmoreka eLIBRARY .ru URL: http://elibrary.ru/.

7. MexxBeTOMCTBEHHAs! KOMUCCHS 110 B3PBIBHOMY JIITY IpU AKaJIEMUU TOPHBIX HAYK

URL: http://mvkmine.ru/.

8. "B3peiBHOE N1en10"— HayuHO-TexHuueckuit coopauk URL: http://sbornikvd.ru/.

9. IN'opHbIit HHGOPMAITMOHHO-aHATTUTHIECKUN OIOJIIETeHB (HayuyHO-TeXHUUYeckui )xypHain) [ MAB
URL: http://www.giab-online.ru/.

10. Xypnan «®usuka roperns u B3pbiBa» URL: http://www.sibran.ru/journals/FGV/.

11. Kypnan «Pu3uKo-TeXHUYECKHE MPOOIeMbl pa3pabOTKU MOJIE3HBIX HCKOTAEMBIX )

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

12. HayuHo-TexHuueckuii xxypHain «/3BecTus BHICIINX Y4€OHBIX 3aBeIeHUN. [ OpHBIH KypHaI»
URL: http://mj.ursmu.ru/.

13. T'opuslif xxypHan. U3narensckuit 1om «Pyna u Meramibby

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

14. TlouckoBas cuctema Akanemus Google (Google Scholar). - URL: https://scholar.google.ru/.
15. Uadopmarmonnas cuctema — EquHoe okHO mocTyma kK nHGopMamoHHbIM pecypcam. - URL:
http://window.edu.ru/.

9 MaTepuajibHO-TeXHHYECKOe o0ecrnedeHue JUCIUIINHBI
MatepuanbHO-TeXHUYECKOE 00ecredeHne TUCIUIINHBI BKIIOYAET:

Tun u Ha3BaHue aygUTOpUH OcHallleHue ayiuTopun

VY4eOHble ayauTOpuu Ui rposene- | MynbTUMeIuiHbIE CPeICTBA XPaHEHU S, IEpeaayu U Mpe-

HHS 3aHATHN JICKOIMOHHOI'O THUIIA CTaBJICHUA I/IH(bOpMaI_[I/II/I

VYyeOHble ayAUTOPUH [T IpoBeie- | MynbTUMEIUITHBIE CPEelICTBA XPaHEHHS], Iepeaayy U Ipe-

HUS IPAKTUUYECKUX 3aHATHH, TPYI- | CTaBJIECHUS MH(OpMAIUH.

MIOBBIX U MHJIUBUYaJIbHBIX KOH- KomMIieke TecToBbIX 3aJaHU 17151 IPOBEACHUS IPOMEXKY-
CyJbTalUi, TEKYILEro KOHTPOJIA U | TOUHBIX U PYOEKHBIX KOHTPOJICH.

IIPOMEKYTOUYHOH aTTeCTalluU

[Tomemenus ais camocrostenbHOM | [lepconanbHbie KoMIBIOTEPHI ¢ TakeToM MS Office, Math-

paboOThI 00YJAFOIIUXCS: KOMITBIO- cad, Autodesk Autocad, Kommac, Beixomom B IHTEpHET 1 ¢
TEpHBIE KJIACCHI; YNTATIHHBIC 3aJIbI JOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-

O6uOIMOTEKH 00pa30BaTeNbHYIO CPEey YHUBEPCUTETA

[Tomemenne s xpanenus u npo- | llIkadsr a1t xpaHeHus: yueOHO-METOJMYECKOI TOKyMEHTa-
(GUIaKTHIECKOTO 00CTYKUBAHUS 1K, y4eOHOro 000pyIOBaHUS U Y4eOHO-HATJISATHBIX T10CO-
y4eOHOT0 000PYIOBAHHMS Ouii.
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