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PaGowas mporpamma cocraBneHa Ha ocHoBe OI'OC BO - coemuamurter 10
cnenuanbaocTr 21.05.04 TopHoe neno (mpuka3 Munobpuayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccmorpeHa U omobpeHa Ha 3acemanuy) kadenpsr Pazpaborku
MECTOPOXKICHHUI TIOJIE3HBIX HCKOITAEMBIX
09.02.2023, mpoToko Ned
3aB. kadeapoi = C.E. I'aBpuiiieB

PaGouas nporpamma ogo0peHa Mmeroaudeckoit komuccueid MU' uT
13.02.2023 r. mpoToxoi Ne 3
[Ipencenarens HN.A. IleiTanes

PaGouast mporpamMma cocTaBiieHa: \[/Z/ ﬁf W, g

noueHt kadeapsl PMIIN, kana. TexH. HayK

I1.C. CumoHoB

Penensenr:
3aBenyowuy nadoparopueit odoramenuss OO0 «YpanleollpoekT» , KaHA. TEXH. HAYK
_—  B.II. l'anamos



JIner akryanuzanum padodeil nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u onoopeHna s peanusanuu B 2023 - 2024
yueOHOM Toy Ha 3acenanuu kKadenpsl Pa3paboTku MECTOPOKICHUN MOJIE3HBIX HCKOTAEMbIX

[Ipotokon ot 20 1. Ne
3aB. kadeapoii C.E. T'aBpuies

Pabouas nmporpamma nepecMoTpeHa, 00CyxkeHa u ogoopeHa s peanu3anuu B 2024 - 2025
yueOHOM Toy Ha 3acenannu kKadenpsl Pa3paboTku MECTOPOKICHUN MTOJIE3HBIX HCKOTAEMbIX

[Ipotokon ot 20 . N
3aB. kadeapoii C.E. I'aBpuieB

Pabouas nporpamma nepecMotpeHa, oocyxieHa u ogodpeHa s peanusanuu B 2025 - 2026
yueOHOM Toy Ha 3acenanuu kKadenpsl Pa3paboTku MECTOPOKICHUN TTOJIE3HBIX HCKOTAEMBIX

[Iporokoi oT 20 1. Ne
3aB. kadeapoii C.E. T'aBpuies

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u o100peHa i peanusanuu B 2026 - 2027
y4eOHOM TO/Iy Ha 3acefanuu Kagenpbl Pa3paboTKu MECTOPOXKICHHUH MOJIE3HBIX UCKOIAEMbIX

[IpoTokoi ot 20 r. Ne
3aB. kadenpoii C.E. I'aBpuies

Pabouas nporpamma nepecMotpeHa, oocyxieHa u ogodpeHa s peanusanuu B 2027 - 2028
yueOHOM Troy Ha 3acenanuu kKadenpsl Pa3zpaboTku MeCTOPOXKACHUN MOJIE3HBIX HCKOMAEMbIX

[IpoTokon ot 20 1. No
3aB. kadenpoii C.E. I'aBpuies

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u o100peHa i peanusanuu B 2028 - 2029
y4eOHOM TO/1y Ha 3acefaHnu Kapeapbl Pa3paOboTKu MECTOPOXKICHHUH MOJIE3HBIX HCKOAEMBIX

[Iporokoi oT 20 . Ne
3aB. kadempoii C.E. I'aBpuies




1 Ilesin ocBOEHUs TN CUMILINHBI (MOLYJI51)

enssmu ocBoeHust AUCHUIUIMHBI «Pa3pymienue ropueix nopona npu OI'P» sBustoTcs:
U3Y4YEHHUE CTYICHTaMHU OCHOB IMPOEKTUPOBAHUS MapaMeTpoB OypoB3pbIBHBIX paboT Ha OI'P;
pa3BUTHE y CTYICHTOB JIMYHOCTHBIX KAauecTB, a Takxke (GopmMupoBaHuEe NPOGECCHOHATHHBIX
KOMITeTeHIIMH B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO no crennansnoctu 21.05.04 T'oproe
JIEII0.

2 MecTo AMCHUIUIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl

Jucuumnnuza PaspyiieHue ropHbIX HOpPOJ IMPH OTKPBITBIX TOPHBIX padoTax BXOAUT B
yacTh y4eOHOro IulaHa (OPMHUPYEMYIO YYacTHUKaMM OOpa30BaTENIbHBIX OTHOLIEHUH
00pa30BaTeNbHOMN IPOrpaMMBI.

Jns  W3ydeHus  JUCLUIUIMHBL  HEOOXOAMMbl  3HaHUS  (YMEHHMs,  BIAJEHU:),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIHUILINH/ TPAKTUK:

TexHonorust u 6€30MaCHOCTb B3PBIBHBIX PaOOT

OrtkpbITast pa3paboTKa MECTOPOXKIEHHUH MOJIE3HBIX UCKOIIAEMBbIX

3HaHus (YMEHUs, BIAJCHUS), OJTYYEHHbIC IIPU W3YYEHUH JAHHON AMCLUILUIMHBI OyAyT
HEO0XOAUMBI JJIs1 U3yYeHUs JUCLUIUINH/IPAKTUK:

[1nanrpoBaHUE OTKPBITHIX TOPHBIX padbOT

[IpoexTupoBaHue KapbepoB

3 Komnerenuun odyuarerocsi, popmupyembie B pe3y/bTaTe 0CBOEHUS

AUCHMILIMHBI (MOYJIs1) U IVIAHMPYeMble pe3y/ibTaThl 00y4eHH sl

B pesynbraTe ocBoeHMs OUCUMIUIMHBL (MOayisi) «PaspylieHue ropHbIX HOpOJ MpH
OTKPBITBIX TOPHBIX paboTax» 00y4aromuics 10/HKEeH 00s1afaTh CIEAYOIMMU KOMIIETEHIIUSIMU:

KOI[ HHAWKATOpa I/IHI[I/IKaTOp JOCTHKCHHUA KOMIICTCHIINH

[TK-2 CriocofeH oCymIecTBISATh TEXHUYECKOE PYKOBOJICTBO OTKPBITHIMHA TOPHBIMH U B3PBIBHBIMHU
pabotamu, pa3pabaTbiBaTb M  HCIHOJb30BaTh B IPOM3BOJCTBEHHOH  JI€ATEIBLHOCTH
TEXHOJIOTHUYECKYIO OKYMEHTAIUI0 PETJIAMEHTHPYIOIIYIO BBIOJHEHHS IMPOIECCOB OTKPBITHIX
TOPHBIX PaboT

[K-2.1 Pemraer npodeccuoHanbHble 3aJaund MO KOMIUIEKCHOMY OOOCHOBaHHIO M
BEJICHUIO OTKPBITHIX TOPHBIX M B3PBIBHBIX padoT

[1K-2.2 OOnamaer  3HaHMAMU  TEXHUYECKOTO  PYKOBOJACTBA  IPOLIECCAMH,
TEXHOJIOTUSIMH U CPEICTBAMH MEXAHU3ALMU OTKPHITHIX TOPHBIX paboOT

[1K-2.3 Hcnone3yeT nH(GOPMALMOHHBIE TEXHOIOTUH IIPU SKCIUTyaTallui KapbepoB




4. CTpyKTypa, 00b€éM M coaepkaHue TUCHHUIIIMHBI (MOLYJIs1)
OO0mas TpyI0eMKOCTh AMCITUIUIMHBI COCTaBIsAeT 4 3aueTHBIX enuHMI] 144 akaa. 4yacoB, B TOM

YHHUCJIC:

— KOHTaKTHas paborta — 92,9 akaj. yacos:
— ayautopHas — 90 akaj. 4acos;
— BHEayIUTOpHas — 2,9 aKaJi. 4acoB;

— caMmocTosATeIpHas padora — 51,1 akan. 4acos;
— B hopMe mpakTUdecKkoi moaroroBku — 0 akaj. vac;

®dopma aTTecTaluu - Kypcoasi paboTa, 3auer

AynuropHas g s
o KOHTaKTHas pabora | F F ®dopma TeKyliero
s & B KOHTPOJIST
Pazmen/ Tema 3 (B axan. wacax) E B A . P Kon
g % ©| caMOCTOATENbHOHM | yCIeBaeMOCTH U
JICTIUTLIAHBI 5 £ = . | xoMnereHIUK
@) g £ paboThI TIPOMEXKYTOUHO
mab. | mpakt. | 3 & aTTecTalliu
Jlek. i 11
3aH. 3aH. | O &
1. Pa3pyiieHne TOpHBIX MOPO.T
npu OTKPBITHIX TOPHBIX
CamocrosiTensHOe VYerHbIi ompoc
9 IK-2.1,
11  OOmue  BOMPOCHI 2 3 |uyuenne yueOHo#i | (cobecenoBaHue). K-2.2
BEJICHUS B3PBIBHBIX paboT. Y HAYIHOH KonTponsras HK-Z' 3’
JIATEPATYPHIL. pabora. '
Brimonuenue
MPAKTHYECKHX
aboT (pemeHue
p P IIpoBepka
33124,
1.2 OCHOBEI TEOpUU WHIUBUAYATbHBIX I1K-2.1,
MTUCHMEHHBIX .
B3pblBA U  JETOHAIUU 12 18 16 aBoT 1 T.11.) 3aJJaHMH. [1K-2.2,
3apsinos BB. P e KonrponbHas I1K-2.3
NpeTyCMOTPEHHBI
L pabora.
X paboueii
MPOrpaMMoi
JUCUUILIAHBI.
Brimonnenue
MPaKTHYECKUX
. 7 pabor (peurenue
1.3 [eiictBue B3pbIBa B sanad IIposepka
cpene u METOJBI Aat, VHUBUTYaTTbHBIX IK-2.1,
MHCHMEHHBIX .
pEryJIMpOBaHHs 10 18 16 3a7aHUH. IK-2.2,
pabor u T.11.),
JPOOIICHUS TOPHBIX KonrpomnbHas IK-2.3
MIPEyCMOTPEHHBI
TOPO/I. . paborta.
X paboueit
nporpaMMoi
JMCUUTIIAHEL.
Brimonnenue
MPAKTHYECKHX
aboT (pemeHue
P P IIpoBepxa
14 TIpunnuns 3azad, 2
aCTIOJIOKEHHSI U pacueTal MHUCBMEHHBIX HHHBHAYATBHBIX MK-2.1,
Ea SIJTOB B3pBIBYATHIX 12 18 161 a0oT U T.I1.) 3ANAHWH. [K-2.2,
Pt p P o KonTtposnbHas IK-2.3
BEIIIECTB. IIPeyCMOTPEHHBI
. pabora.
X paboueif
TIPOTrpaMMoit
JIMCUUTLIAHBL.
Hroro no pasneny 36 54 51,1
Hroro 3a cemectp 36 54 51,1 3au€T,Kp




HToro nmo AUCIHMILUIMHE

36

54

511

KypcoBas pabora,
3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B mpornecce npenogaBanusi TUCHHMILIHHBI «Pa3pylieHue ropHbIX MOPOJ PU OTKPBITHIX
TOPHBIX PadOTaxy» MPUMEHSIOTCS TPAJAUIIMOHHAS U MOTYIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAaHUH U (HOPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHUA MO Kypcy «PaspylieHue TOpHBIX TOPOJ MPH OTKPBITBIX TOPHBIX padoTax»
MPOUCXOTUT C MCIOJIb30BAaHHEM MYJIbTHMEIMIHHOTO 000pynoBaHus (IIPOCKTOpP, HHTEPAKTUBHAS
JTIOCKa).

Jlekuuu MpoOXOsT KaK B TPATUIIMOHHOHN (hopme, Tak U B (opMe JICKIUI -KOHCYIbTAIHH,
/I TCOPETHUECKUN MaTepUal 3apaHee BBIIACTCS CTYACHTaM IS CAaMOCTOSTEIHHOTO U3yUeHUS,
JUI  TIOATOTOBKM BOINPOCOB JIEKTOPY, TakUM o00pa3oM, JIEKIUS MPOXOAWT IO THUIY
BOIPOCKHI-OTBETHI-TUCKYCCHSI.

[Ipu npoBeneHUM NPAKTUYECKUX 3aHATUH WCIOJIB3YIOTCS TPAIUIIMOHHBIN CEMHHAD,
CeMHHap-00CyKIEHUE TOKIAJI0B, CEMUHAP-AUCKYCCHS.

B KkauecTBe OIICHOYHBIX CPEICTB Ha MPOTSHIKCHUU CEMECTPAa HCIOJIb3YIOTCS:
KOHTPOJIbHBIE pa0OTHI CTYICHTOB, BBICTYIUICHHUE HA CEMUHAPE, TBOPUSCKUE 3a/1aHus (HAITMCAHUE
pedepaToB 1o 3apaHee 0003HAYCHHBIM TEMaM).

6 YueOHo-MeTOAUYECKOE 00ecniedeHre CAMOCTOSITe/IbHOI padoThl 00y4arommXxcs
[pencrasneHo B npuioxeHnu 1.

7 OueHoO4YHbIE CPeACTBA /IS POBeeHUs MPOMEKYTOYHOI aTTecTaluu
[IpencraBieHbl B TPUIIOKEHUN 2.

8 YuedHo-MeTonnueckoe u HHGOPMAINMOHHOE 00ecTiedeHHe TUCIUTLITMHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpaTYpa:

1. Kyry3os, b.H. IIpoexktupoBanue n opranuzaius B3pbsIBHEIX pabot [Tekcr]: yuel. ans
By30B / B.H. Kyry3oB, B.A. benun. — M.: M3narensctBO MOCKOBCKOTO TOCYAapCTBEHHOTO
ropHoro yHuBepcureta, 2012. — 416 c.: wi. ISBN 978-5-98672-283-2.

2. benun, B.A. TexHonorus u 6€300aCHOCTb B3pBIBHBIX Pa0bOT [DIEKTPOHHBIN pecypc]:
yaebnoe nocodue / B.A. benun, M.I'. 'op6onoc, P.JI. KopotkoB. — Mocksa : MUCHUC, 2019. —
74 c. Pexum pocryma: https://e.lanbook.com/book/116909. — 3arn. ¢ okpana ISBN
978-5-907061-08-8.

3. B3peIBHOE pa3pylieHue ropHslx nopoa. Pacuer mapamerpoB 6ypoB3pBIBHBIX paboT Ha
OTKPBITBIX TOPHBIX pa3paboTKax [DIeKTPOHHBIN pecypc]: yuebHoe nmocobue / B.A. benun, M.I.
I'op6onoc, P.JI. Kopotkos, N.T. Kum. — MockBa : MUCHUC, 2019. — 97 ¢. — Pexum nocryma:
https://e.lanbook.com/book/116910. — 3aru. ¢ sxpana ISBN 978-5-907061-09-5.

0) lonosiHuTeILHASA JIUTEPATYpa:

1. Kyry3oB, b.H. Metoas! Beaenust B3pbIBHBIX paboT. — U.1. Pa3pymienue ropHsix mopoj
B3pbIBOM. [Tekct]: yueb. ans By3oB / b.H. Kyry3zoB. — 2-¢ u3z., crep. — M.: M3narenbcTBo
«l'opHass kHura», «Mup ropHoW KHUrM», M3naTenbcTBO MOCKOBCKOrO TOCYIapCTBEHHOTO
ropaoro ynuBepcurera, 2009. — 471 c.. un. ISBN 978-5-98672-145-3 (B mep.),
978-5-7418-0590-9.

2. Kyry3os, b.H. MeTozp! BesieHus B3pbIBHBIX paboT. — Y.2. B3pbiBHBIE paOOTHI B TOPHOM
Jiefie ¥ TPOMBIIUIEHHOCTH [DNeKTpoHHBIN pecype]: yueb. mis By3oB / B.H. KyryzoB — M.:
W3narensctBo «l'opHast kHura», «Mup ropHOM KHHUrm», HM3narensctBO MOCKOBCKOIoO
rOCyIapCTBEHHOr0 TropHOro yHuBepcutera, 2008. — 512 c.: un. — Pexum pocryna:
http://e.lanbook.com/books/1518. — 3ariaBue ¢ s3kpana. ISBN 978-5-98672-197-2 (B miep).

3. Kprokos, I'.M. ®usuka paspyuieHus ropHbIX nopoJ npu 0ypenuu u B3psiBanuu. Y.11
Pazpymenue ropasix nmopos npu Oypenun. Pazaen 1. Buenpenue 3yoneB B


http://e.lanbook.com/books/1518

paszpyiaemMyio nopoay. Y JapHo-BpamareabHbIi criocod Oypenus [DnekTpoHHbIH pecypce]: yueb.
nocobue / I'"M. KprokoB. — M.: H3nareabctBO MOCKOBCKOTO TOCYIapCTBEHHOTO TOPHOTO
yuauBepcureta, 2007. — 106 c. — Pexxum nocryna: http://e.lanbook.com/books/3285. — 3arnasue ¢
skpana ISBN 5-7418-0313-X.

4. Komamenko, B.1. B3psiBHbIe paboTsl [Tekcr]: yueb. ans By3os / B.U. Komamenko,
B.®. Hockos, T.T. Hcmamnos — M.: Bricmag mkoma, 2007. — 439 c.: wmi. ISBN
978-5-06-004821-6.

5. CeiicMuueckasi 6e3omacHoCTh Tpu B3pbIBHBIX padorax [Tekcr] / B.K. CoBmen, b.H.
Kyty3oB, A.JI. MapsbsicoB u ap. — M.: U3natenbctBo MOCKOBCKOT0 rocy1apCTBEHHOI'O TOPHOTO
yHuBepcuteta, 2012. — 228 ¢. ISBN 978-5-98672-306-8.

6. Texnomorusi B3pbIBHBIX paboT [Tekct]: yue6. mocobue / B.I'. MapteiHoB, B.U.
Komarmienko,

B.A. benun u np.; nox pexn. B.I'. MapteinoBa. — M.: Cryzaenrt, 2011. -439 c.: un. ISBN
978-5-4363-0005-4.

7. Pxesckmii, B.B. Otkpeiteie ropHble paboter [Tekcr]: B 2 4. Yacts L
[TpousBoaCTBEHHBIE TIpoIlecchl: yueh. s By30B / B.B. PxeBckuii. — 4-¢ usn., nepepad. u 1011, —
M.: Henpa, 1985. — 509 c.

8. JIesun, A.ILL. Windows XP u Vista [Tekcr] / A.IL1. JleBun. — CII6.: ITutep, 2008. — 624
c.: mi. ISBN 978-5-91180-5 17-3.

9. Kopuunkos, C.B. Pacuer mapameTrpoB OypOB3pBIBHBIX pPa0OT MpH CKBAKUHHOU
orbOoiike Ha Kapbepax [Tekcr]: yueb. mocobue / C.B. Kopuuikos, FO.B. Ctenun, A.Jl. CTapukos.
— ExarepunOypr: Uzn-Bo YITTA, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeToanyecKkue yKa3aHus:

1. Cumonos, I1.C. Pacuer napamerpoB bBP no meromuke Coro3p3peiBnpoma [Tekcr]:
METOAMYECKHE YyKa3aHMs K BbIMOJNHEHHIO JabopartopHbix pabor / II.C. CumoHOB. —
Maruurtoropck: I'OY BIIO «MI'TVY», 2008. — 14 c.

2. Cumonos, II.C. Pacuer mapamerpoB BBP mo wmeromuke T'mmpopynsr [Tekcr]:
METOJMYECKHE yKa3aHWs K BbIIONHEHUIO Jabopatopubix pador / II.C. CumoHoB. -
Marnuroropck: 'OV BITIO «MI'TVY», 2009. — 19 c.

3. CumoHoOB, I1.C. DHepreTHuecKii METOJ pacyeTa MmapaMeTpoB MacCOBOTO B3pPhIBA MPH
ycTynHo#l or6oiike [TekcT]: MeToandyeckue ykazaHus K BBIMOJHEHUIO Ja00paTOpHBIX padoT /
I1.C. Cumonos, B.K. YroneaukoB. — Marauroropck: 'OY BIIO «MI'TY», 2010. — 25 c.

4. Cumonos, II.C. Pacuer mapameTpoB OypOB3pHIBHBIX paOOT NpU B3pHIBAHMM Ha
MOAMOPHYIO CTeHKY [TeKCT]: MeToanueckne yKa3aHus K BBITOJHEHHUIO JJA0OPAaTOPHBIX padoT /
I1.C. Cumonos, B.K. YronpHukoB. — Marauroropck: M3n-o Marauroropcek. roc. TeXH. yH-Ta
nMm. I'.1. Hocosa, 2011. — 18 c.

5. Cumonos, II.C. Pacuer mnapamerpoB OypOB3pBIBHBIX pabOT MpHU KOHTYPHOM
B3pbhIBaHUM [TekcT]: MeToauyeckue yKazaHUS K BBINOJHEHUIO JabopatopHbix pador / I1.C.
CuMoHOB. — Marautoropck: M3a-Bo Marautoropck. roc. Texs. yH-ta uM. .. Hocosa, 2012. —
16 c.

6. Cumonos, I1.C. Pacuer Ge30macHBIX PacCTOSHUH IO MOpaKarouIuM (akTopaMm Tpu
BEJICHUU B3pBIBHBIX paboT [TekcT]: MeToauueckue yKa3aHus K BBIMOJIHEHHUIO J1a0OpaTOPHBIX
pabot / I1.C. CumonoB. — Marauroropck: U3n-Bo Marauroropck. roc. Texs. yH-ta um. .M.
Hocosa, 2013. — 24 c.

7. Cumonos, II.C. Pacuer mapamerpoB OypOB3pBIBHBIX paboT mo metoauke B.B.
PxxeBckoro [TekcT]: MeTomuyeckue yka3aHusl K BBINOJHEHHWIO JaboparopHbix pador / I1.C.
CuMoHOB. — Marautoropck: M3a-Bo Marautoropck. roc. Tex. yH-ta uMm. .. Hocosa, 2016. —
25 c.

r) [Iporpammuoe odecnieuenue u MHTepHeT-pecypcebl:


http://e.lanbook.com/books/3285

IIporpamMHoOe o0ecriedeHue

HaumenoBanue .

o Ne orosopa Cpoxk nefcTBuS JIMLEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 0eccpouHo
7Zip CBOOOIHO 0eccpouHo
MathCAD v.15

. J1-1662-13 oT
Edl_Jcatl(_)n 29 11.2013 OeccpouHo
University
Autodesk
AutoCad 2011 [K-526-11 ot 22.11.2011 OeccpoyHo
Master Suite
ACKOH
Konmac 3D .16 J-261-17 ot 16.03.2017 6eccpoyHo
FAR Manager |cBoGomHO OeccpouHo

HpO(beCCI/IOHaJILHbIe 0a3bl JAHHBIX U I/IHq)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Hasganue kypca

Ccruika

OnexkTpoHHass  0a3za  NEPUOJUYUECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HarnmonaneHas
MH(POPMAIIMOHHO-aHATIUTUYECKAs
cucrema — Poccniickuil HHJIEKC HAy4YHOT O

URL.: https://elibrary.ru/project_risc.asp

ITonckoBas cucreMa AxageMus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Nudopmannonnas cuctema - EnunHoe
OKHO J0CTyna K HH(QOPMAalMOHHBIM

URL.: http://window.edu.ru/

denepanbHOE rOCyIapCTBEHHOE

oropkeTHOE yupeskaenne «Penepansubiii | URL: http://www1.fips.ru/

HUHCTUTYT TPOMBIIUIEHHOM

goccmcmﬂ TocynapcTBennas | e /. rsl. ru/ru/dreaders/catalogues/
nommoteka. Karamoru

DNEKTPOHHBIE  Pecypchl  OMOIMOTEKU

MI'TYVY nm. I''11. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHbIil 00pa30BaTEIBHBIN TOPTAI

http://ecsocman.hse.ru/

— OKOHOMHUKA. Connonorus.

YHuBepcuterckas uHbOpMAIIMOHHAS . .
https://uisrussia.msu.ru

cucrema POCCHI P
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MesxnyHaponHasi pedepaTuBHas ¥ IOJHOTEKCTOBAs
cripaBovHas 0asa JaHHBIX Hay4HBIX U3xanuil «Springer|https://www.nature.com/siteindex
Naturey

ApxuB Hay4HbIX KYpHAJIOB «HanumoHanbHbIA
3JeKTpoHHO-MH(pOpMalonHbIi  koHuopumym»  (HIT[https://archive.neicon.ru/xmlui/
HOUKOH)

9 MaTepI/laJILHO-TeXHI/I'leCKOG o0ecmeueHune JAUCHHUIIJITHHBI (MO}Iy.]'Iﬂ)

MarepualibHO-TEXHUYECKOE 00ecIieueHHEe AUCIMIUTMHBI BKITIOYAET:

1. YueOHble aynuTOpUu I MPOBEACHUS 3aHATUH JEKIIMOHHOTO TUTIA:

- MynbTuMeauiinble CpeAcTBa XpaHEHUs, Iepeaad U npeAcTaBieHus nHpopmanuu/

2. YdeOHBIC ayIUTOPUU ISl TPOBEACHUS MPAKTHUECKUX 3aHSATHH, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIBTAIM, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOHN aTTecTaliu:

- MynbTuMeauiinbie CpeacTBa XpaHEHUs, iepeadu 1 IpeAcTaBieHus HHPOpMaLIUH.

- Kommekc TecTOBBIX 3amaHWil AJIsi MPOBEICHUS MPOMEKYTOYHBIX M PYOEKHBIX
KOHTPOJIEH.

3. Iomemnienns 1i1si CaMOCTOSATENEHOW pabOTHl 00YUJAIOMIMXCS: KOMITBIOTEPHBIE KIIACCHI;
YUTAIbHBIC 3aJIbI OMOJIMOTEKU:

- Ilepconanbnpie kommbioTepsl ¢ maketoM MS Office, Mathcad, Autodesk Autocad,
Kommac, BBIXOJIOM B Hurepner 51 c JOCTYIIOM B 3IIEKTPOHHYIO
nH(OPMaILIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

4. TlomemeHne A XpaHEHHS W NPOPUIAKTUYECKOTO OOCITY)XHBaHUS Y4eOHOTO
000pyI0BaHUS:

- Ilkader st  xpaHeHHs  y4eOHO-METOJMYECKON JOKYMEHTAluH, y4eOHOTro
000pyI0BaHUS M yUeOHO-HAITIAIHBIX TOCOOUH.


http://www.nature.com/siteindex

IIpuiaoxenne 1
Y4yeOHOo-MeTOoAMYECKOE 00ecledeHrne CAMOCTOSTEIbHOH PadoThl 00y4aroMXCs

CamocrosTenbHas paboTa CTyJEHTOB B XOJ€ ayIUTOPHBIX 3aHATHH OCYLIECTBISAETCA IOJ
KOHTPOJIEM IIPENOJABATENs B BUE IKCIIPECC-0IPOCa, 00CYKICHUS TOKJIAN0B U AUCKYCCHH.

BHeaynuropHas camoctosiTenbHasi paboTa CTYA€HTOB OCYILECTBIIAETCS B BUJIE UTCHUS C TIPO-
paboTKO# MaTepuaia u BHIIOTHEHHS pedepara ¢ KOHCYIbTAUSAMU Y TIPENoJaBaTesl.

Ha npakmuueckux 3anamuax CTYJCHTHl PEILAIOT 33Ja4M IMPEIJIOKEHHBIE MPENOAABaTEIEM U
MIPEACTABIISIIOT PE3YJIBTATHI PACUETOB HA IIPOBEPKY.

Ilpakmuueckan paboma Nel. Pacuetr napamerpoB BBP no meroauxe B.B. PikeBckoro.
3aganue oneHuBaeTcs B 5 60aiutoB. MUHUMaJIbHAS OLleHKa HE00XoauMas U caadu — 3 Oasuia.
Ilnan:

W3ydeHne METOAMKY pacueTa napaMmeTpoB OypoB3phIBHBIX padboT B.B. PxeBckoro.

IlepeueHb pekoMeHyeMOii JTUTEPATYPHI:

Pxesckuii, B.B. Otkpeiteie Topabie pabotel. Yacts 1. [IpousBoacTBeHHBIEe Mpouecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e uzn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3agauya. Onpenenuts napaMmeTpsl OypoB3pBIBHBIX paboT no metoauke B.B. Pxesckoro no cieny-
IOIIUM BapUaHTAM:

1-5 BapuaHTHI

ho HanMEHOBAHHE En. |ObozHa- BapuaHTel
mn.n. MM, | YEHHE 1 2 3 4 5
1 Mpefen NPOMHOCTM TOPHOR  NOpogel Ha MMa o, a0 a0 0 a0 an
CHATHE
5 Mpefen NPOMHOCTM TOPHOR  NOpogel Ha MMa T 10 12 14 16 18
COEMM
3 Mpefen NPOMHOCTH TOPHOR  NOpogel Ha MMa e 5 B 2 a g
PECTAMEHHE
4 |OBbemHaA macca ropHof nopodel KW ¥ 2000 2100 2200 2300 2400
CpefHes paccTOAHME MEXLY TRELLHHEMM
5 |(cpeaHui pazmep BCTECTEEHHOA| M D. 035 040 0.45 0.50 0.55
OTAENEHOCTH] B MACCHER
E |Beicota yeTyna ] Hyor 8 8 8 8 8
7 |Yron oTkoca yoTyna rpag a 70 70 70 70 70
8 |Tpebyembld cpeoHWA pazMep Kycka ] dep 0z5 0z5 0z5 0z5 0z5
[panynut | Cpanynut | Mpadyno- | Mpammo-
9 |Tun npumeHaemoro BB MroanuT pACBjtl pACBjB TEJ'I (ﬁEB) anT 25/71
10 |MnoTtHocTE 2apana BB i D Q00 Q00 Q00 100 Q00
11 |OuamMeTp CKEaHHHE M deye 0.250 0.250 0.250 0.250 0.250
12 |OwameTp zapaga BB 1 Ch 0.2e0 0.2e0 0.2e0 0.250 0.250
13 |¥ron HaknoHa CKEAWMHHEI rpag b a0 a0 a0 a0 a0
14 |Hucno ceobofHEX NOEERXHOCTEA [
15 |KonuuecTeo pAnoE CKEAMWH Mo




6-10 BapuaHTBI

= HaumeHOBaHE En. |OBozHa- BapuaHThl
n.nm. MaM. | 4eHMe B 7 ] 9 10
1 Mpegen nNpoyHOCTA TOPHOW  MNOpoABl HA MM 5, 100 110 120 130 140
CHATHE
5 Mpegen NpoYHOCTA  FOPHOR  NOpoAbl Ha MM T 20 53 T % 28
A EMT
3 Mpeaen nNpoyHOCTA TOPHOM  MNOpoAel HA MMa G 10 1 12 13 14
PACTAXEHWE
4 |DBreMHan Macca ropHoA Nopogkl ki’ ¥ 2500 2600 2700 2800 2900
CpeaHes PACCTOAHWME MELY TPELLMHAMM
5 |(cpenHHRA pazmep BCTECTEEHHOA| M D, 0.60 0.65 n.7a 075 0.50
OTAENEHOCTH] B MACCHEE
6 |Breicota yotyna M Hyer 10 10 10 10 10
7 |¥ron otkoca yoTyna rpag a 70 70 70 70 70
8 |Tpebyemeld cpeqHHi pazMep kycka M dap 0.3 0.3 0.3 0.3 0.3
[pabynuT [ Mpanynut | [padyno- | [pammo-
9 |Tun npumenaemoro BB MroaHuT A ACE 1an (o) | HnT 79121
10 |MnoTHocTe zapana BB it ] S00 S00 S00 100 S00
11 |duamMetp ckEaMHE M Hoge 0.250 0.250 0.250 0.250 0.250
12 |Auametp zapaga BB 1 ty 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHa CKEEHMHEI rpag b 30 30 30 30 30
14 |Hucno ceobofHE NOEERXHOCTER Mg n 2 2 2 2 2
15 |Konw4ecTeo pAROE CREAMMH Mp 4 4 4 4 4
11-15 BapuaHThbI
= HanMeHOBaHHE En. |OBozHa- BapHaHTel
n.nm. M3M. | YEHME 1k 12 13 14 15
1 Mpeaen nNpovHOCTA TOpPHOW  Mopoge HA MMa - 150 160 170 180 190
CHATHE X
5 Mpegen NpovHOCTA FOPHOW  NOpoOB Ha MM T 10 0 T % =
CAEWT
3 Mpenen NPOMHOCTA TOpHOR  NOpOAbl Ha MM Foaen 15 16 17 18 19
PACTAXEHWE
4 |0bkemHaA Macca ropHof Nopoael ki i 3000 3100 3200 3300 3400
CpegHEE PACCTOAHWE MELY TPELLMHAMM
5 |[cpenHUiA pasmep BCTECTEEHHOA| M L, 085 050 095 1.00 1.05
OTAENEHOCTH] B MACCHEE
£ |Boicota yoryna 7 Hyer 12 12 12 12 12
7 |¥ron oTkoca ycTyna rpan a 75 75 75 75 75
3 |Tpebyemeld cpefHHR pazMep Kycka M dep 035 035 035 035 035
Mpanynut | Mpadynut | Mpadyno- | Mpammo-
9 |Tun npumenaemoro BB MroaHuT ACA AC-E | 1on (abe) | wur 79721
10 |[noTHocTe zapaga BB ki’ D =] =] =] 100 S00
11 |OuamMeTp crEaHHE M s 0.200 0.200 0.200 0.200 0.200
12 |Owametp zapaga BB 2 Chey 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CKEa¥MHE rpan h S0 S0 S0 S0 S0
14 |“vcno ceobogHelx NOEEPXHOCTERA M 2 2 2 2 2
15 |Konw4ecTeo pAAOE CKEEHMH Mp [ [ [ [ [




16-20 BapuaHTBI

= HauMeHOBAHE En. |ORozHa- BapuaHTh
n.nm. MIM. | YEHME 16 17 18 19 20
1 [peden nNpoOYHOCTW OpHOM NOpOgE Ha MMa - 500 210 590 530 340
CHATHE o
5 Mpeden nNpoYHOCTH FOpHOM  NOpOgeE HE MMa G 10 12 14 15 48
CAEMT
3 Mpenen nNpodHOCTA ropHoR  NOpogdel Ha MMa Foaer 0 31 57 33 34
PACTAXEHHE
4 |OBbemMH&aA Macca FopHoA Nopogel KIM® 1 3500 3600 3700 3800 3900
CpefHes pacCTOAHWE MENAY TRELLMHAMM
5 |{cpenHui pazmep BCTECTEEHHOA| M ., 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH) B MACCHER
B |Breicota ycTyna M Hyer 14 14 14 14 14
7 |¥ron otkoca yeTyna rpag 3 75 75 75 75 75
8 |Tpebyemeld cpegHUiA pazMep Kycka M dap 0.4 0.4 0.4 0.4 0.4
[panynuT [ Tpadynut | [panyno- | Mpammo-
8 |Tun npumenaemoro BB Krp aHuT pACh-rd pACH-rEl TIEI_H [ZEB) HHF]T 7591
10 |[MNnoTHocTe zapasa BB ki ] 900 900 900 100 900
11 |AvaMeTp cKEaKWHEI M Heoe 0.200 02200 02200 02200 0200
12 |OwameTp zapaga BB 1 tly 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CKEEXMHEI rpag b 30 90 90 90 80
14 |Hwcno ceobogHelx noeepxHOCTER M n 2 2 2 2 2
15 |KonWvecTeo pAACE CKEMMH My B B B B B

Ilpakmuueckan paboma Ne2. I'padpudeckasi JOKyMeHTalusi 0ypOB3pPBIBHBIX pa0doT.

3amanne oreHUBaeTcs B 5 0aiutoB. MUHHUMaIbHas OLIEHKA HEOOXoauMast JUIs caadn — 3 Oaia.
Inan:

CxeMbl pacroNoKeHus! CKBRXKUHHBIX 3apsAA0B Ha ycryrne. CXxeMbl KOPOTKO3aMeUIEHHOTO B3pbIBa-
Hus. Cxembl MOHTaxa B3pbIBHOH ceTu. KoHCcTpykiuu 3apsiioB BB.

Ilepeyenb pekoMeHaAyeMOil JIUTepPaTyphbl:

PxeBckuii, B.B. OtkpbiThie ropHbie pabotel. Yacte 1. IIpousBojacTBeHHbIe mporecchl [Tekcr]:
y4aeOHuK uist By30B / B.B. PxeBckwuii. — 4-¢ u3n. nepepad. u qon. — M.: Hexpa, 1985. C. 76-109.

Bananue. B rpapuueckom pemakrope (Kommac, AutoCad) mo pesynbraram pacdera mapameTpoB
BBP no metonuke B.B. PxxeBckoro (cm. 3aganue k npaktudeckoit padote Nel) BEIYEpTUTD:

1) CxeMy pacroyiosKeHHsI CKBaKUHHBIX 3apsI0B Ha YCTYIIE

2) JlnaroHabHYIO CXEMY B3PhIBAaHUS U CXEMY MOHTa)Ka B3PBIBHOW CETH C TIPUMEHEHHUEM BOJIHOBO-
noB UICKPA-CTAPT-600, UCKPA-II-42, UCKPA-C-500.

[TonroroButk nuCT hopmara Al K mevaru.

Ilpaxmuueckas pavoma Ne3. Pacuer napamerpoB bBP no meroanke Corw3B3pbiBripoma.
3ananue oreHUBaeTcs B 5 0amioB. MuHUMaIbHas OIIEHKA HE0OXoauMast 11 caauu — 3 Oasa.
ILnan:

N3yueHne MeToIuKu pacueTa napamerpoB 0ypor3pbiBHbIX padoT COKO3B3PbIBIIPOMA.
IlepeuyeHb pekoMeHyeMOii JTUTEPATYPHI:

KopuaunkoB C.B. Pacuer mapameTpoB OypOB3pHIBHBIX pabOT MpH CKBAKMHHOM OTOOIKE Ha Kaphe-
pax [Tekcr]: yuebHOoe mocobue / C.B. Kopawmikos, F0.B. Crenun, A.Jl. CrapukoB. — Exartepun-
oypr: Usn-Bo YITA, 1997. — 112 c.

3apava. Onpenenuth mapameTpsl 0ypoB3pbIBHEIX padoT mo metoauke COKO3B3PLIBITIPOMA no
CIIETYIOIIIUM BapuaHTaM:



1-5 BapuaHThI

o HanMEHOBZHIE En. |[ObozHa- BapHaHTel
n.n. MEM. | YEeHME 1 2 3 4 ]
1 |[MNoTHOCTE B2pEIBAEME NOPOS, ki’ v 3200 3150 3100 3050 3000
2 |Ko3ddMUMEHT KPENOCTH BIPEIEEEMEIX NOPOL f 20 19 18 17 16
3 |Bricota yetyna ) Hyer 15 14 13 12 1
4 |¥ron otkoca pabodero yoTyna rpan o 80 75 70 a0 75
g |TpHHATEIA BHEMETP CKEAMMHEI M deve 160 220 250 320 160
B MepeeogHol koadubuument npueAToro BB K, 0.o0 e 090 0.90 090
N0 OTHOLWEHHH K 3TAN0HHOMY
7 |[NoTHOCTE ZapAXaHKA riom® M 1200 1200 1200 1200 1200
g |Konu4ecTeo pALOE CHKEBAMHH fip 10 a 5 4 10
g FoapduUMEHT OTHOCHTENEHOMD CRRMMEHWA m o0& 0& 0& 08 0g
CKESHMH
6-10 BapuaHTBI
o HauMeHOBAHME En. |OBozHa- BapuaHThl
n.n. M3M. | YEHHE 2] 7 g 9 10
1 [[noTHOCTE B2pEIBAEMEIX NOPOL ki’ ¥ 2950 2900 2850 2800 2740
2 |FoaddvUKeHT KpeNoCTH E3PEIBAEMEIX NOROS f 15 14 13 12 11
3 |Belcota yoTyna M Hyar 10 9 g8 15 14
4 |¥ron oteoca pabodero yoTyna rpag o 70 a0 s 70 80
& |MpUHATEIR DHAMETR CEEEMMHEI M doge 220 240 320 160 220
5 MepeeogHol ko3dduyredt npuHatoro BB K., 100 100 100 100 100
N0 OTHOWEHMHD K ATANOHHOMY
7 |MnoTHOCTE ZapAxaHua ricm® iy 1100 1100 1100 1100 1100
g |KonvyecTeo pALOE CKESMMH Ne 5] 5 4 10 a
9 KoaduuMeHT oOTHOCHTENEHOrD CHAAWXEHMA m 09 0o 09 0o 09
CREEHHH
11-15 BapuaHThI
2 HanMEHDBaHHE En. |ObozHa- BapuaHte
mn.nm. MEM. | MEHME ik 12 13 14 15
1 |MINOTHOCTE BZpEIBAEMEIX NOPOA krin’ ¥ 2700 2m50 2600 2550 2500
2 |Ko3ddHUWEHT KPENOCTH B3PEIBAEMEIR NOPOL, f 10 9 & 7 B
3  |BeicoTa yetyna M Hyor 13 12 A 10 a
4 |¥ron otkoca paboyero yoTyna rpag = 5 70 a0 75 70
5 |MpHHATEIR JHAMETR CKES¥MHEI M Aeove 250 320 160 220 250
6 MepeeofHol koapduueHT npuHAToro BB K,. 110 1.0 1.0 1.0 110
MO OTHOLWEHKH K 3TaNOHHOMY
7 |[NoTHOCTE 3apaxaHna o’ iy 1000 1000 1000 1000 1000
A |KonW4ecTeo pAAOE CKEEHMH fig B 4 10 3 B
g FKoadduUMEHT OTHOCHTENEHOMD CHAMMEHWA m 10 10 10 10 10
CKE &M




16-20 BapuaHTBhI

= HauMeHOBaHKE En. |OBozHa- BapuaHTh
n.n. MEM. | YEHME 16 17 Jl=] 19 20
1 |MNOTHOCTE B2PEIEAEMEIX NOPOL, krin® ¥ 2450 2400 2350 2300 2250
2 |Ko3ddWUHMEHT KPENOCTH BZPEIEIEMEIX MOPOL, f 3 & 7 5] g
3 |Beicota yotyna M Hyer 8 15 14 13 12
4 |¥ron otkoca pabodero yoTyna rpag o 80 75 70 &N} 75
& |MpUHATEIR OMAMETR CKEEHMWHEI M dore 320 160 220 280 320
B MepeeogHol ko3dduyredt npuHatoro BB K., 120 1.20 120 1.20 120
N0 OTHOWEHMH K 3TAN0HHOMY
7 |noTHOCTE 2apA*aHuA ricm® iy 800 900 800 800 300
8 |KonduecTeo pALOE CREAMMH M 4 10 a8 5 4
9 KoaduUMEHT OTHOCHTENEHOMD CHAAWMEHKMA m 11 11 11 11 11
CEESHHH

Ilpakmuueckan padoma Ne4. KOHCTPYKIIMH CKBAKUHHBIX 3apPsiI0B B3PbIBYATHIX BellleCTB.
3ananue oueHuBaeTcs B 5 6asioB. MuHUManbHas OIleHKa HeoOXoAuMast Uist cjauu — 3 Oasia.
ILnan:

W3ydeHne KOHCTPYKIUHI 3apsiIoB B3PhIBUATHIX BEIIECTB MPUMEHSIEMBIX Ha OTKPBITHIX TOPHBIX pa-
6otax. CIUIOIHON, pacCpeIOTOUCHHBIN CKBaKUHHBIE 3aPsi bl B3PHIBUATHIX BEIICCTB.

IlepeyeHb pekoMeHyeMOii IUTEPATYPbI:

Pxesckuii, B.B. OtkpbiThie TopHble paboThl. YacTs 1. IIponsBojcTBeHHbIE Mpouecchl [Tekcr]:
yueOHUK /i By30B / B.B. PxeBckuii. — 4-e uzn. nepepad. u qom. — M.: Heapa, 1985. C. 76-109.
3agauya 4.1. B rpapuueckom penakrope (Kommnac, AutoCad) o pe3ynbraTtam pacdera nmapameTpoB
BBP no metoauke Coro3B3psIBIpoMa (CM. 3a/1aHue K MpaKkTuyeckoi padbote Ne3) BEIUEPTUTH KOH-
CTpYKLHIO 3apsaaa BB ¢ BepXHUM U HHJKHUM PACIIOIOKEHUEM ITPOMEXYTOUYHOT'O IETOHATOPA.
3anaua 4.2. YMeHbuB crutomHoi 3apsa BB B 3agaue 4.1 Ha 25% BeIuepTUTH B rpaduueckoMm pe-
JIaKTOpE paccpeloTOUeHHbIN 3apsia BB.

Macca BepxHeit gacTtu 3apsaa [Qs, Kr] paccuuthiBaeTCs 1Mo hopmysie

QB = KB'Q,

rae Q — obmas macca 3apsina BB B ckBaxkwune, kr; Ky — kodddummenT mis onpeneneHuss Macchl
BepxHe# yactu 3apsja. [Ipunumaercs K, = (0,25+0,35).

Macca HmxHel yactu 3apsaa [Qu, Kr] paccuntsiBaeTcs Mo popmysie

QH = KHQ;

rae Ky — koo dunment ans onpenenenus: Mmaccol HIbkHeH dactu 3apsaa. [Ipuaumaercsa Ky = 1-K,.
®axTuyeckas 1iauHa BepXHEH [Lsap.s, M] 1 HIOKHEN [Lsap.n M| yacTel 3apsiia B CKBaKHUHE OINpeaes-
€TCsl 110 3aBUCUMOCTSIM

L QB . L QH

3ap.B 5) ’ 3ap.H 5) ’

rae P — BMECTUMOCTE CKBa)KUHEBI, KI/M.

Ilpakmuueckasn paboma Ne5. Pacuer napamerpos BBP no meroanke I'mnpopyasbi.

3ananue oreHuBaeTcs B 5 0ayu1oB. MUHUMAaIbHAS OLIEHKA HE0OXoauMas JUIs caadu — 3 Oaia.
Ilnan:

W3ydeHre MeTOAMKH pacueTa napaMmerpo 0ypoB3pbIBHBEIX padoT [ UTTPOPY JIbIL.

IlepeyeHb peKOMEHAyeMOi JINTepPaTyphl:

KopuaunkoB C.B. Pacuer mapameTpoB OypOB3phIBHBIX pabOT MpU CKBAKMHHOM OTOOIKE Ha Kapbe-
pax [Tekcr]: yue6Hoe mocodue / C.B. Kopuunkos, FO.B. Crenun, A.Jl. CrapukoB. — Exatepun-
oypr: Uzn-Bo VITA, 1997.— 112 c.

3agaya. OnpenenuTs napameTpsl OypoB3pbIBHBIX padoT no meronuke 'MITPOPY/IbI no cnenyro-
MM BapUaHTaM:



1-5 BapuaHThI

e HawmeHoeaHue BapuanTyl

n.nm. 1 2 3 4 5

1 |KaTeropwa nopog no TRELMHOBATOCTH I Il [ [ ki
2 |Knacc ezpelBEaEMOCTH NOpog I Il I I 4
3 |KoadidMUMEHT KpENoCTH Nopog, d 10 12 15 18
4 |IINoTHOCTE B3pEIBEEEMEIX NOPOA, KRR 2800 2800 2800 2800 2R00
g |BeicoTa yotyna, m 10 10 10 10 10
B |¥ron otkoca pabodero yoTyna, rpag 70 70 70 70 70
7 |WvpkHa npamel obpyliedua, m 2 2 2 2 2
g |Tpebyeman LUMpKMHE pazeana, M 40 40 40 40 40
9 |[MTpMHATEIA DWAMETR CKEAXMHEL, MM 260 260 260 260 2480
10 [¥ron HaknoHa CKEEHMHEL, TPag, G0 G0 G0 G0 G0
11 [NepeeogHol koadduuredT npuHatoro BB 1 1 1 1 1
12 |MnoTHoETE 3apAwanua, kv 1200 1200 1200 1200 1200
13 |FKOHOWUMOHHEIR pazmep Kycka, M 0a 04 04 04 na

6-10 BapuaHTBI

e HawmeHoeaHue BapuanTyl

n.nm. 3] 7 5] g 10
1 |KaTeropwa nopog no TRELMHOBATOCTH I Il [ [ ki
2 |Knacc ezpelBEaEMOCTH NOpog I Il I I 4
3 |KoadidMUMEHT KpENoCTH Nopog, d 10 12 15 18
4 |IINoTHOCTE B3pEIBEEEMEIX NOPOA, KRR 2800 2800 2800 2800 2800
g |BeicoTa yotyna, m 12 12 12 12 12
B |¥ron otkoca pabodero yoTyna, rpag 75 75 75 75 75
7 |WvpkHa npamel obpyliedua, m 2 2 2 2 2
g |Tpebyeman LUMpKMHE pazeana, M a0 a0 a0 a0 a0
9 |[MTpMHATEIA DWAMETR CKEAXMHEL, MM 270 270 270 270 270
10 [¥ron HaknoHa CKEEHMHEL, TPag, G0 G0 G0 G0 G0
11 [NepeeogHol koadduuredT npuHatoro BB 1,2 1,2 1,2 1,2 1,2
12 |MnoTHoETE 3apAwanua, kv 1100 1100 1100 1100 1100
13 |FKOHOWUMOHHEIR pazmep Kycka, M 10 1.0 1.0 1.0 1.0

11-15 papuaHThI

he HawmeHoEaHKe BapuanTel

n.nm. " 12 13 14 15
1 |KateropvAa nopofg, no TReLWWHOBATOCTM I Il [ [\ i
2 |Fnacc ezpeiBaeMmocTH nopog I Il [ I ki
3 |[FoathduuMeHT kpenocTy nopog g 10 12 15 18
4 [[NoTHOCTE BZpEIBEEMEIX NOPOA, krin® 2900 2900 2900 2900 2900
5 |BeicoTa yoTyna, m 14 14 14 14 14
B |¥ron oTkoca pafovero yotyna, rpag 75 75 75 75 75
7 |WupKHa npuamel obpyWIeHWa, M 2 2 2 2 2
8 |[Tpebyeman WupwHa pazeana, M B0 B0 B0 B0 B0
8 |TpUHATER AMAMETE CKEEHMHEL, MM 320 320 320 320 320
10 |¥ron HaknoHE CEBEKMHEL, rpag a0 a0 a0 50 a0
11 |MepeeogHoi koadduumeHT npuHaTtoro BB 1.1 1 1 1 1
12 |MnoTHocTe sapAsanua, ki 1140 1150 1150 1150 1150
13 |KOHOWUHOHHEIR pazmen KYCKa, M 1.2 1.2 1.2 1.2 1.2




16-20 BapuaHTBI

he HaumeHoBaHWe Bapuane

n.nm. 16 17 18 19 20
1 |KaTeropwa nopog no TRELMHOBATOCTH I Il [ [ ki
2 |Knacc ezpelBEaEMOCTH NOpog I Il I I 4
3 |KoadidMUMEHT KpENoCTH Nopog, d 10 12 15 18
4 |IINoTHOCTE B3pEIBEEEMEIX NOPOA, KRR 3100 3100 3100 3100 3100
g |BeicoTa yotyna, m g g g g A
B |¥ron otkoca pabodero yoTyna, rpag 70 70 70 70 70
7 |WvpkHa npamel obpyliedua, m 2 2 2 2 2
g |Tpebyeman LUMpKMHE pazeana, M 0 0 0 0 /0
9 |[MTpMHATEIA DWAMETR CKEAXMHEL, MM 220 220 220 220 220
10 [¥ron HaknoHa CKEEHMHEL, TPag, G0 G0 G0 G0 G0
11 [NepeeogHol koadduuredT npuHatoro BB 1 1 1 1 1
12 |MnoTHoETE 3apAwanua, kv 500 500 500 500 500
13 |FKOHOWUMOHHEIR pazmep Kycka, M 07 oy oy oy o7

Ilpakmuueckan pavoma Ne6. Pacuetr napamerpoB bBP npu B3pbiBaHuM HA pbIXJieHUE (BCTPSI-
XHBaHMe) TOPHOI MACChI.

3amanune oneHuBaercsa B 5 0aiutoB. MuHUManbHas OLIEHKA HEOOX0AUMas IS CIaud — 3 Oasiia.
ILnan:

N3yueHne METOAMKM pacyera MmapaMeTpoB OYpOB3pBIBHBIX pabOT HpPU B3pbIBAHMM Ha PhIXJICHHE
(BCTpsIXMBaHUE ) TOPHOI Macchl.

Ilepeyenb pekoMeHayeMOil JIUTEPaTypPhbI:

Kopuaunko C.B. Pacuer mapameTpoB OypOB3pbIBHBIX pabOT MpU CKBAKMHHOM OTOOIKE Ha Kapbe-
pax [Texcr]: yue6noe nocodue / C.B. Kopuunkos, }0.B. Crenun, A.Jl. CrapukoB. — Exarepun-
oypr: U3n-Bo YITA, 1997. — 112 c.

3agaya. OnpenenuTs napaMeTpbl OypOB3PBIBHBIX paOOT MPH B3pbIBAHUU HA PHIXJIEHUE (BCTPSAXH-
BaHUE) TOPHON Macchl MO CIETYIOIIMM BapUaHTaM:

1-5 papuanThI

he HanmeHoeaHKE Bapuane

m.n. 1 2 3 4 5

1 |Tun e2prIEAEMEX NOPOG YTone YTone YTone Yok ¥rone
2 |[noTHOCTE B3ApEIBAEMEX NOPOS, Krine® 1200 1200 1200 1200 1200
3 |KoabduuMeHT kpenocTy nopog 2 2 2 2 2

4 [MpHHATEIR OWaMeTR CKES¥WHE, MR 160 180 200 220 240
5 [¥ron HaknoHa CKBAMMHEL, rpag a0 a0 a0 S0 a0

[ paHy nuT [paHyno- | Mpammo- [CpadyndT

B [Tun npumenaemoro BB ACd MroaHuT ron (o6} | mur 7921 | ACH
7 |NnoTHocTe 3apAsania, kv 500 500 1000 500 500
8  |[FonWyecTeo pASOE CEESMMH 4 4 4 4 4

89 |Breicorta yeryna, M 14 14 14 14 14
10 |Tpebyembld cpeHHA QHaMETD KYCKE, M 03 03 03 03 03




6-10 BapuaHTBI

e HawmeHoeaHue BapuanTyl
n.nm. 3] 7 5] e 10
1 |Tun E2pEIBEEMEIX NOpOY ¥Tone ¥Tone ¥rone ¥rone Yrone
2 |MnoTHOCTE E3pEIBAEMEN NOPO, KA 1300 1300 1300 1300 1300
3 |KoadiHUMEHT KpENoOCTH NOpog 3 3 3 3 3
4 |TpHHATEIA QHaMETE CEEEHMHEL, MM 160 180 200 220 240
£ |YTON HaKNoHa CREAHMHEI, rpag a0 a0 =11 =11 =]
[ paHy T [paHyno- | Tpammo- | TpadynuT
E |Tun npumenaemoro BB p,a\[;}ia, MroanuT TIFII:lﬂ I:EEB:I HHF'T 25/91 pgc}ia
7 |MnotHoETE sapasanua, kv =00 500 1000 800 800
8 |KonWYecTED pAfOE CKBEMKMH 5 5 5 5 5
9 |BricoTa yeTyna, M 16 16 16 16 16
10 [Tpebyemuld cpegHMA OHAMETD KYCKE, M 0,25 0,25 0,25 0,25 025
11-15 papuaHThI
he HaumeHoeaHWe Bapuane
n.nm. 11 12 13 14 15
1 |Tun EzpriBaeMe: nopog ¥ronk Yrone Yrone Yronk Yrone
2 |MnoTHOCTE E3pEIBAEMENR NOpOg, KM 1400 1400 1400 1400 1400
3 |Ko3ad§WUMeHT kpenocTy Nopog 4 4 4 4 4
4 |TTpHHATEIA DWAMETR CKEIHMHEL, MM 160 180 200 220 240
£ | ¥ron HAKNOHA CKEA¥MHEL, rpag a0 o a0 a0 a0
[paHynuT [panyno- | Mpammo- | TpadynaT
B |Tun npumeHAemora BB p,&\(;}ia MroaHuT mpﬂ I:EEEI:I HHpT 2971 Pﬁch_’a
7 |MnoTHocTe sapmkaHua, krin® 500 800 1000 800 800
8 |KonMYECTED pARDE CKESMKH B B G G G
9 |BricoTa yeTyna, 18 15 18 18 18
10 |TpebyeMElR CpEOHWA QHAMBTE KyCEA, M o2 0z 0z 0z 02
16-20 papuaHTBI
e HanmeHoeaHHe Bapuante|
n.nm. 16 17 13 19 20
1 |Tun EzpriBaeMex Nopog Y¥ronk Yrone Yronk Yronk Yrone
2 |MnoTHOCTE E3pEIBAEMENR NOpOg, K7W 1500 1600 1500 1500 1500
3 |Koad§WuMeHT kpenocTy Nnopog 5 5 ] ] 5
4 |[TpHHATEIA DWAMETR CKEIHMHEL, MM 160 180 200 220 240
£ |¥ron HAKNOHA CKEA¥MHEL, Mpag a0 o a0 a0 a0
[paHynuT [panyno- | Mpammo- | TpadynaT
B |Tun npumeHAemora BB pﬂ-\C}jfi HMroaHuT mpﬂ [EEE:I HHpT 29/21 pAC}-rB
7 |MnoTHocTe sapakaHua, kv 500 500 1000 800 800
8 |KonWYecTED pARDE CKESMKH 7 7 7 7 7
9 |BricoTa yetyna, M 20 20 20 20 20
10 |TpebyeMEld cpegHMA QHAMBETR KyCka, M 015 015 015 015 0,15

Ilpakmuueckan paooma Ne7. Pacuer napamerpoB bBP npu B3pbiBaHNH HA MOANOPHYIO CTEH-

KY.

3aganue oneHrBaercd B 5 0ayutoB. MuHUMaIbpHAasA OLIEHKA HEOOXOomuMasl Ui caadu — 3 Oasuia.

Ilnan:

W3ydeHre METOIMKH pacueTa mapaMeTpoB OYpPOB3PBIBHBIX Pa0OT MPH B3PbIBAHUU Ha MOATIOPHYIO

CTCHKY.




IlepeuyeHb pekoMeHIyeMOii JIUTEPATYPHI:

Kopuuikos C.B. Pacuyer mapameTpoB OypOB3pBIBHBIX paOOT MpH CKBAKWHHOW OTOOWKE Ha Kaphbe-
pax [Tekcr]: yue6Hnoe mocodue / C.B. Kopuunkos, FO0.B. Crenun, A.Jl. CrapukoB. — Exarepun-
oypr: Uzn-Bo VITA, 1997. — 112 c.

3agaua. OnpenenuTs TapaMeTpbl OYPOB3PHIBHBIX PabOT MU B3PHIBAHUH HA MOANOPHYIO CTEHKY IO
CJIEIYIOIIUM BapuaHTaM:

Bapuant MeTtoauka pacuera py B3pbIBaHUH Ha CBOOOTHBINA OTKOC YCTYIIa
15 M C

6-10 eronuka Cor3B3pBIBIIPOMA

11-15

1620 Mertoauka ['unpopyasl

21-25

56-30 Meroauka B.B. P:xeBckoro

Ilpakmuueckaa paooma Ne8. Pacuetr napamerpoB BBP npu koHTYpHOM B3pbIBAHHH.

3ananue oneHnBaeTcs B 5 0aisioB. MUHUMaIbHas OlIeHKa HEOOX0auMast TSl ciaun — 3 Oasuia.
ILnan:

PacueT mapaMeTpoB KOHTYPHOI'O B3pbIBaHMs (MAMETP CKBa)KUH, INyOMHA CKBAXKUH, KOHCTPYKLIUS
3apsiza, Macca 3apsiia BB Ha 1 M AIMHBI CKBa)KMHBI U PACCTOSTHUE MEX1Y CKBaXXKMHAMH) 110 HOpMa-
TUBHOMY cpaBo4yHUKY, MeTonuke M.I1. Mansposa, FO.I1. Ilapmakosa u nip.

IlepeueHb peKOMeH1yeMO JINTepPaTyphbl:

1. Bpotauk, . KontypHoe B3pbIBaHHE B FOpHOM jene u crpoutensctse [Texcer] / U. Bporanek, M.
Bopa. I1ep. ¢ uem. IToxg pea. mpod., a-pa texn. Hayk b.H. Kyry3oBa. — M.: Henpa, 1983. — 144 c.

2. HopmaTuBHBII cripaBoYHUK 110 OypoB3pbIBHBIM padoTtam [Tekcr]: HayuHoe n3nanue / ®.A. AB-
nees, B.JIL. bapon, H.B. I'ypos, B.X. KanTtop. — 5-e u3n., nepepa6. u nomn. — M.: Henpa, 1986. C. 98-
101.

3. Mamspos, W.I1., OcoGenHocT BeaeHUs: OypOB3pPBIBHBIX Pa0dOT MPH MOCTAaHOBKE YCTYIOB Kapbe-
poB B npenensHoe nonoxkenue [Texcr] / W.IT. Manspos, FO.I1. ITapmakos. — Ceepmiosck: YIIU,
1983. - 88 c.

4. bapon, JI.1. KontypHoe B3pbiBaHME NpU NMpoxojke ropHbix BeipadoTok [Tekcr] / JL.U. bapown,
A.B.Kimrounukos. — M.: Hayka, 1967. — 204 c.

5. KyryzoB, b.H. Metonb! BenieHust B3peIBHBIX padboT. — Y.2. B3peiBHBIE paOOTHI B TOPHOM Jelie U
npombiuieHHocTH [ Teker): y4ae6. mis By3oB / B.H. Kyry3zo — M.: U3narenbctBo « OpHast KHHTay,
«Mup ropHori kHUTH», M3marenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2008. C. 153-157.

6. Kyry3osB, b.H. Pa3pymienne ropHbsIx mopoJ1 B3pbIBOM (B3pBIBHbIE TEXHOJIOTHH B MPOMBIIILUIEHHO-
ctH) [Tekcr]: yue6. ms By3oB / B.H. Kyry30B. — 3-¢ u3., mepepad. u mon. — M.: Henpa, 1994. C.
59-61, 174-177.

7. ITpoexktupoBanue B3pbIBHBIX paboT [Tekcrt]: Hayunoe u3nanue / b.H. Kyry3os, 10.K. Banyxum,
C.A. JlaBbiioB 1 ap. — M.: Henpa, 1974. C. 62-67.

8. Margeiiuyk, B.B B3pbiBabIe padothl [ Tekcr]: yued. mocobue / B.B Matseiiuyk, B.I1.Uypcanos —
M.: Akanemudeckwuii [Ipocriext, 2002. C. 164-170.

9. bapown, B.JI. Texnuka u TexHosorus B3pbIBHBIX padboT B CILIA [Tekct]: HayuHoe uznanue / B.JI.
bapon, B.X. KaaTop — M.: Henpa, 1989. C. 339-343.

10. IIpoextupoBanue B3pbIBHBIX padboT [Tekcer]: HayuHoe u3ganue / D.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'. CrpaBouHoe pyKOBOJCTBO IO B3PBIBHBIM paboTaMm B cTpouTenbcTBe [Tekct]:
HayuHnoe u3ganue / B.I'. Adonun, JI.M. I'eiiman, B.M. Komup. — Kues: bynisensauk, 1974. C.214-
216.

12. CrpaBounuk no OypoB3pbeiBHBEIM pabotam [Tekcr] / M.®. JlpykoBansiii, JI.B. Jlyonos, 3.0.
Munnenu u np. — M.: Henpa, 1976. C. 323-324.




13. Mungenu, 3.0. Mertonsl u cpeacTBa B3pbIBHON 0TOO0MKHN pyabl [Teker] / 3.0. Munzaenu, B.A.
Casranuk, I'.A. Boporemsik u ap. — M.: Heapa, 1977. C. 126-134.

3agaua. OnpenenuTs napaMeTpbl 0ypOB3pHIBHBIX PA0OT MPU KOHTYPHOM B3PBIBAHUH IS CIEYIO-
IIMX YCJIOBUI:

[Ipenen
MPOHHOCTH [TnoTHOCTH Cropocts Bricora ycry- Huamerp
Bapuant opoJ Ha 3. | TPOIOJIBHBIX
opoJ, KI/M", na, M CKBa)XMH, MM
pacTspKeHue, BOJIH, M/C
MITIa

1 S) 1700 2000 15 110; 220
2 5 2400 2900 30 110; 160
3 7,5 2000 2300 15 110; 220
4 7,5 2600 3100 30 110; 160
5 10 2300 2600 15 110; 220
6 10 2800 3300 30 110; 160
7 12,5 2600 2900 15 110; 220
8 12,5 3000 3500 30 110; 160
9 15 2900 3200 15 110; 220
10 15 3200 3700 30 110; 160
11 17,5 3200 3500 15 110; 220
12 17,5 3400 3800 30 110; 160
13 20 3300 3600 15 110; 220
14 20 3500 3900 30 110; 160
15 22,5 3400 3700 15 110; 220
16 22,5 3400 4000 30 110; 160
17 25 3500 3800 15 110; 220
18 25 3600 4100 30 110; 160
19 27,5 3700 4200 15 110; 220
20 21,5 3900 4400 30 110; 160

Ilpakmuueckasa padoma Ne9. Pacuer 0e30nmacCHbIX PACCTOSIHMH IO mMopakawmmMm (axropam
NpH BeIeHMU B3PbIBHBIX PadoT.

3amaunune oneHuBaercsa B 5 0aiutoB. MuHUMabHas OLIEHKA HEOOXOAUMas IS CIaud — 3 Oasa.
Inan:

N3yueHne MeToaMK pacyera 6€30MacHbIX PacCTOSIHUN MO MOPAXAIOUIMM (aKTOpaM MPH BEIECHUH
B3PBIBHBIX padoT.

ITepedyenn pekoMeHayeMoOii IUTEPATYpPbI:

1. Cumonos, II.C. Pacuer 6e30macHbIX pacCTOSIHMM MO MOpakalolmuM (pakTopam MpH BEACHHUU
B3pBIBHBIX paboT — Marnutoropck: M3n-Bo Marnutoropek. roc. texH. yH-ta um. .M. Hocosa,
2013. - 24 c.

2. Enunble npaBuiia 6€30MacHOCTH IPU B3pbIBHBIX padoTax. — M.: Henpa, 2012,

3. I'ensdang B.E., CunbankoB M.B. ®yracubie 3¢ dektsl B3pbiBoB. — CI16.: OO0 «M3maTenscTBo
«ITonmurony, 2002. C. 32-86.

3agaya. Paccunrarh 6e30macHble pacCTOSHUS, UCTIOIb3Ys HCXO/IHbIE JaHHBIE U pacUeTHbIE Mapa-
METpBbI IpakTu4YecKoil padoTs! 1. J[nuny B3peIBHOTO 010Ka NPUHATH paBHOM 250 M.

[To pe3ynbraTam pacyeTa MOCTPOUTH IIJIaH B3PHIBHOTO OJIOKA C yKa3aHHEM T'PaHMI] ONTACHBIX 30H 110
nopakaronmM (akTopam B CUCTEME aBTOMaTU3UpoBaHHOro nmpoektupoBanus KOMITAC.




KypcoBasi pabora n ee XapaKTepuCTHKA

Ilenbro KypcoBoil paOoOTHI SIBISETCS 3aKpEIUIEHUE U CUCTEeMATU3alusl 3HAHUH, [TOJIy4YeHHbIX B MPO-
1ecce M3y4eHUs TUCHUIUIMHBI «PaspylieHne ropHbIX MOPOA MPU OTKPBITBIX TOPHBIX padoTaxy.
Kaxplif cTyIeHT notydaeT MHIMBUAYAIBHOE 3aJaHiE 110 COCTABJICHUIO ITPOEKTa MacCOBOIO B3pbI-
Ba Ha Kapbepe. CoBmageHne TeM KypCOBBIX padOT y CTYAEHTOB OAHOHN y4yeOHOU TpyHIbl HE JOIyC-
KaeTcsl. YTBEpXKJIECHHE TEM KyPCOBBIX pabOT IIPOBOJIUTCS €KETOJHO Ha 3aceaHuu Kadeapsl.
I"paduik BBIMOIHEHUS KYPCOBOI pabOTHI

. INotpedHOE [Monue1ii 00beM
Jucuunniza Buz camocrosrensHOR Cpoxu Bil- BpeMsi Ha BbI- CaMOCTOSTENIb-
paboTsl, ee Ha3BaHHE Jla4yu, cAauu o
TIOJTHEHHE HOU pabOTHI
Pazpymenne | Kypcoas paborta «Pa3pymenune ropHeIX mopox | Bermaua: Bcero: [osicHuTenpHast
ropHeIx mo- | mpu OI'Py»: 3-as 14 venens 3ammcka Ha 50-
pox npu o1- | 1) McxoaHsle qaHHbIC A NPOSKTUpOBaHUs (00- | Hemens 60 crpanumax
KPBITBIX e CBEICHHSI O MECTOPOXKACHUH U TPEIIpHsi- ¢dopmara A4 u
TOPHBIX pa- | THUH, I'€OJIOTHYECKass W THAPOTEOJIOTHYECKas Xa- rpaduueckas
6otax PaKTEPUCTHKA MECTOPOXIICHHS, TEXHOJIOTHS OT- 4acTh — TIapa-
KPBITBIX TOPHBIX paboT, KiIaccu(UKaIus B3pbIBa- METpBl  pacro-
€MbIX MAacCHBOB; TpeOOBaHHS IPOM3BOACTBA K JIOKEHUS ¥ KOH-
OypOB3pBIBHBIM PabOTaM M Ap.); 3-6-51 Henens CTPYKIMS 3aps-
2) BypoBbie paboThl (BEIOOpP OypOBOrO CTaHKa H noB BB, cxemsl
JMaMeTpa CKBa)KUH, POU3BOJIUTEILHOCTh U pac- B3pBIBaHUS JJIs
YeT KOJMYEeCTBa OYpPOBBIX CTAHKOB, 0OIIas opra- pPa3IUYHBIX TH-
HU3anusi PaboThl OypOBBIX CTAaHKOB, TEXHHKA MOB  B3pbIBae-
0€30MacHOCTH IMPH MPOU3BOJICTBE OYPOBBIX pabOT MBIX TOPHBIX
U 1p.); 7-10-st wenmenss | mopox —  Ha
3) B3pbiBHbIE pabOTHI (BEIOOP THIIA B3PHIBYATOrO TIBYX JIFCTax
BEIECTBA M TEXHOJIOTHH 3apsDKaHHUS CKBa)KHUH, ¢dopmata Al
yAenbHbl pacxon BB, mapamerpsl CKBa)KMHHBIX
3apsiI0B, TTOKa3aTes OypOB3pBIBHBIX paboT Mac-
COBBIX B3PBIBOB, CPEJICTBA U CHIOCOOBI HHUIIMUPO-
BaHMs CKBRXHHHBIX 3apsoB, Oe3omacHble pac-
CTOSIHUS, TUIOBOM macmopT ApobieHus Heraba-
puTa, oOpraHM3alus M ITPOBEACHHE MAaCCOBBIX
B3PBIBOB, TIepeyeHb Mep 0€30MacHOCTH MPH MpPo- 11-14-5
M3BOJICTBE B3PBIBHBIX PabOT, COCOOBI JTUKBHJIA- Heaes
MM OTKa3aBIIMX 3apsjiOB IPU TPOW3BOJICTBE
MacCOBBIX B3PBIBOB U [Ip.); Cnaua:
3ammTa KypcoBoii paboTsI 16-as 15-16-s
HeJeTst HeJeTst

KypcoBas paboTa BBIIOIHSAETCS 00YyYaIOIIMMCS CaMOCTOATENBHO O] PYKOBOJCTBOM IpenoiaBare-
ns. [Ipu BbIMOTHEHUU KYpPCOBOM pabOThI, 00yUaIOLIUICS TOJKEH M0Ka3aTh CBOE YMEHHUE paboTaTh
C HOPMATHUBHBIM MaTepHaJIOM U IPYTMMH JIUTEPATYpPHBIMH MCTOUYHHUKAMM, a TAKKE BO3MOXHOCTh
CUCTEMATHU3UPOBaTh U aHAIU3UPOBATh (PAKTUYECKUN MaTepuala U CaMOCTOSITEIbHO TBOPUYECKH €ro
OCMBICIIBATh.

B nporiecce Hanmcanusi KypcoBoi paOOThl 00yUYaIOIIMICS JOJKEH Pa300paThcs B TEOPETHUECKHUX
BOINpOCax M30paHHOI TEMBI, CAMOCTOATENIBHO MPOAHATM3UPOBATh NMPAKTUYECKHI Marepual, pazo-
OpaTh 1 000CHOBATH MPAKTUIECCKUE TTPEIITOKCHHUSI.

[TpenonaBatens, MpoBepuB paboTy, MOXKET BO3BPATUTh €€ JUIs JOPAOOTKU BMECTE C MUCHbMEHHBIMU
3ameyaHusIMU. CTYJEHT JO0JDKEH YCTPaHWUTh MOJY4YEHHbIE 3aMEUYaHHsl B YCTaHOBJIEHHBIN CPOK, IMO-
cJle 4ero paboTa OKOHYATEIbHO OLIEHUBACTCS.

KypcoBas pabota nomkaa 0b1Th ohopmiieHa B cootBeTcTBUU ¢ CMK-O-CMI'TVY-42-09 «KypcoBoit
npoekT (paboTa): CTPYKTYpa, CoJepKaHne, 0OIe MPaBUiIa BBITTOJIHEHUS U OPOPMIICHHSD.

[Tpumep 3amanust KypcoBOH pabOTHI IPEACTABICHBI B pazzaene 7 «O1eHouHbIe CpeACcTBa sl TPOBe-
JEHUS IPOMEXKYTOYHON aTTECTALUNY.



IIpunoxenue 2
O1eHOYHBIE CPEACTBA VISl TEKYIEro KOHTPOJIS YCIIeBAeMOCTH, TPOMEKYTOYHOM aTTEeCTAIIMU M0 HTOraM OCBOECHHS N CIHTLINHBI
a) [lnanupyemble pe3yabTaThbl 00y4eHHS U OIIEHOYHbIE CPEICTBA /IS MPOBeeHHs MPOMEKYTOYHOH ATTeCTAIMM:

Konm nn-

JWMKaTopa I/IHIH/IKaTOp JOCTHXCHUSA KOMIICTCHIIMA OHCHO'-IHI)IG cpeacTtsa

Kox u conepxanne KOMIETCHIINH
IIK-2: Crioco0OeH OCyIIeCTBISATh TEXHHYECKOE PYKOBOJICTBO OTKPBITHIMU FOPHBIMU U B3PBIBHBIMU Pab0TaMu, pa3padaThiBaTh U UCIIOJIL30BATh B MPOU3BOJACTBEHHOMN ICATECIHHO-
CTH TEXHOJIOTHUYECKYIO JJOKYMCHTAIIMIO PETIAMECHTHPYIOIIYIO BBITOJHCHHUS MPOIIECCOB OTKPBITHIX TOPHBIX PaboT

Pemaer mnpodeccroHanbHble 3agayd 10 KOM- IlepeyeHnn TeopeTHYECKUX BONPOCOB K 3a4eTy (KOHTPOJILHOI padoTe Nel):

TUICKCHOMY OOOCHOBAaHHIO WM BEICHMIO OTKPHITHIX [ 1. IIpomblmuIeHHBIE B3pBIBUATHIE BEIIECTBA: COCTOSIHUE, IEPCIIEKTUBBI Pa3paOOTKH M IPUMEHEHUS.

TOPHBIX U B3PBIBHBIX PabOT Kpatkas uctopust co3iaHuUs ¥ UCTIOJIb30BaHMS B3PBIBYATHIX BEIIECTB.

Pons oTedecTBEHHBIX M 3apyOEKHBIX YUCHBIX B Pa3sBUTHH TEOPHU B3phIBA, co3gaHuu BB u mpaktukn

B3PBIBHOTO JIETIA.

Kitaccudukanus B3pbIBOB.

B3peiBuarToe BemecTBo Kak XUMHYECKas CHCTEMA.

CyIIHOCTh peakuy B3pbIBUATOrO npeBpatieHus BB.

OcHoBHBIE ()OPMBI B3pPbIBUATOTO NIPEBPALICHHS.

®usnyeckas CyLHOCTb I€TOHALMY IPOMBIILIEHHBIX BB.

TpeboBaHus K MpOMBITIIICHHEIM BB.

0. OcHOBHBIC KOMIIOHEHTHI NPOMBIIIIEHHBIX BB.

11. Kucnoponusiii 6ananc BB u MmeTozb! ero onpeaeneHus. SI1oBUTHIE ra3bl B3phIBa.

12. Cmecu aMMHauHOM CETUTPBI C TOPIOYUMH HEB3PHIBYATHIMU KOMIIOHEHTAMHU.

13. Cmecu Ha OCHOBE TpaHyJIMPOBAHHOW aMMHAYHOM CEUTPHI C XKHUIKUMHU MIIH JIETKOIIIaBKMMHU HEPTENpo-

[K-2.1 IYKTaMU, U3TOTaBIMBaeMbIe Ha MECTE IIPOU3BOCTBA B3PHIBHBIX padot (urmanut — AC/IAT).

14. TlIpocreiimue rpanyIHpOBaHHBIE OeCTPOTHIIOBEIE BB 3aBOICKOT0 H3rOTOBIEHHS.

15. Tporuncoaep:kalye rpaHyIupoBaHHbIe BB 1 OTKPBITHIX M TOA3EMHBIX PaboOT.

16. INopomkooOpas3HbIe U IPECCOBAHHBIE B3PHIBYATHIE BEIECTBA AJISI IIOI3EMHBIX PadoT.

17. Knaccuukanys v IpUHIUITEL COCTABJICHHS PELETITYP BOAOCOAEPKALMX B3PbIBYATHIX BELIECTB.

18. OmynbcuoHHBIE BB 1 TeXHOIOrMM X U3TOTOBIICHUSL.

19. VcraHoBKH Ui IPOU3BOACTBA IMYIILCHOHHBIX BB B Poccuu.

20. AccopTHMEHT NaTpOHHPOBAHHBIX COCTABOB AMYJILCHOHHBIX BB.

21. AccopTHMEHT MpoMbIIUIeHHBIX BB 11 B3pBIBHBIX paboT mpu J00bIYE MMOJIE3HBIX MCKOMAeMbIX U Mep-
CIIEKTHUBBI €T0 COBEPIICHCTBOBAHMS.

22. Meropl MEXaHU3UPOBAHHOTO PUTOTOBJICHHS POMBIILIEHHBIX BB BOIN3M MECT UX HUCIIOIB30BaHHMSI.

23. OOopynoBaHuUE AJIsI U3TOTOBJICHHUS dMYJIbCHOHHBIX BB.

wmn

BoOoo~NoGM
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JWKaTopa I/IH,III/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH OHGHO‘IHLIG Cpeacraa

IIpuMmepHbIe 3a1aHUsI A1 NPAKTHYECKUX PaboT:

Ilpakmuueckana paooma Nel. Pacuer napamerpos BBP no meroauke B.B. PixeBckoro.

3amava. OnpenenuTs napameTpsl OYpOB3pPHIBHBIX paboT o MeToanke B.B. PxkeBckoro no cieayromum Bapu-
aHTaM:

1-5 papuanThbI

Ha Haumenosamme En. |ObBozHa- Bapuantel
n.n. MIM. | MeHHE 1 2 3 4 4
1 Mpefen NpoOMHOCTM FOpHOA  NOpogbl Ha MMz O =0 &0 70 &0 o0
CKATHE
5 Mpefen NpoMHOCTH FOpHOA  NOpogkl Ha MM S 10 12 14 16 18
CABMC
3 Mpefen NpoOMHOCTM FOpHOA  NOpogbl Ha MMz e £ B 7 g g
pACTANEHHE
4 |ObbemHaA Macca ropHofA Nopogel K’ ¥ 2000 2100 2200 2300 2400
CpefHEE PAcCTOAHWME MENAY TPELLMHAMM
5 |{cpenHui pazmMep ECTECTEEHHON| M D, 0.35 0.40 0.45 0.50 0.55
OTAENEHOCTH] B MAacCHER
6 |Bricota ycTyna " Hyer g g g 8 g
7 |¥ron oTkoca yeTyna rpag a 70 70 70 70 70
8 |TpeByemull cpenHui pazmep kycka M dep 025 025 0.25 0.25 0.25
9 |Tun npumenaemorc BB MroaHuT I'p;rgﬂm rpiggm EEJ?TEE; :,fTa?MQNE%
10 |MnotHocTe zapaga BB ki’ D 900 900 900 100 900
11 |AWameTp CKBaXWHE ] Hexp 0.250 0.250 0.250 0.250 0.250
12 |Anametp zapasa BB 1 Chy 0.250 0.250 0.250 0.250 0.250
13 [¥Ton HaKNoHa CKBAKMHEL rpag b 90 90 90 90 90
14 |Yucno ceobofHER NOEEPXHOCTER Men 2 2 2 2 2
15 |KonuyecTen pAOE CKEaMMH Np 4 4 4 4 4
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6-10 BapnaHTBI

Ha Haumenosamme En. |ObBozHa- Bapuantel
n.n. MIM. | MeHHE B 7 g 9 10
1 Mpefen NpoOMHOCTM FOpHOA  NOpogbl Ha MMz O 100 110 120 130 140
CKATHE
5 Mpefen NpoMHOCTH FOpHOA  NOpogkl Ha MM S a0 79 2 x5 5
CABMC
3 Mpefen NpoOMHOCTM FOpHOA  NOpogbl Ha MMz e 10 11 12 13 14
pACTANEHHE
4 |ObbemHaA Macca ropHofA Nopogel K’ ¥ 2500 2600 2700 2800 2900
CpefHEE PAcCTOAHWME MENAY TPELLMHAMM
5 |{cpenHui pazmMep ECTECTEEHHON| M D, 0.60 0.65 0.70 0.75 0.80
OTAENEHOCTH] B MAacCHER
6 |Bricota ycTyna " Hyer 10 10 10 10 10
7 |¥ron oTkoca yeTyna rpan a 70 70 70 70 70
8 |TpeByemull cpenHui pazmep kycka M dep 0.3 0.3 0.3 0.3 0.3
9 |Tun npumenaemorc BB MroaHuT I'p;rgﬂm rpiggm EEJ?TEE; :,fTa?MQNE%
10 |MnotHocTe zapaga BB ki’ D 900 900 900 100 900
11 |AWameTp CKBaXWHE ] Hexp 0.250 0.250 0.250 0.250 0.250
12 |Anametp zapasa BB " A 0.250 0.250 0.250 0.250 0.250
13 [¥Ton HaKNoHa CKBAKMHEL rpag b 90 90 90 90 90
14 |Yucno ceobofHER NOEEPXHOCTER Men 2 2 2 2 2
15 |KonuyecTen pAOE CKEaMMH Np 4 4 4 4 4
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11-15 papuanThl

Ma HaumaHaEaHME Ea. |OBozHa- EapuanTel
m.nm. M3M. | YeHuWE 11 12 13 14 15
1 Mpeden NPOYHOCTH TORPHOA  NOPOgE HA MMa s 150 160 170 180 190
CHATHE o
5 Mpeden NPOYHOCTH TORHOA  NOPOgE HA MMa G 0 1 ey % m
CHEWT
3 Mpeden NPOYHOCTH TOPHOA  NOpOgE HA MMa oz 15 16 17 19 19
PACTANEHME
4 |OBBEMHAA MACCA FOPHOW NOpOgE Kr/M° i 3000 3100 3200 3300 3400
CpedHee PaccTOAHWE MEXNIY TRELMHAMM
5 |(cpenHwi pasmMep BCTECTEEHHOA| M O, 0.85 [IREN 0.95 1.00 1.05
OTAENEHOCTH) B MAccHEe
E  [Bricota ycTyna M Hyer 12 12 12 12 12
7 |¥ron oTkoca yoTyna rpag a3 75 75 75 75 75
8 |Tpebyemuld cpenHAR pazMep KyCKa M dep 0.35 0.35 0.35 0.35 0.35
MpanynuT | Tpanynut | Mpadyno- | Mpammo-
9 |Tun npumenaemoro BB MraaHuT pAC}-fA pACSfB T[DJJ'I (iﬁa) HHPT 7991
10 |MnoTHocTe 3apaga BB ki’ D 900 300 900 100 900
11 |OwameTp CKEa¥MHHEI M oe 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 |¥Ton HaknoHa CKESKWHEI rpag b 90 80 90 80 90
14 [Hwcno ceobogHeX NOBEEpXHOCTER Mg n 2 2 2 2 2
15 |KonW4YecTED pAROE CKEEHMH My 5} 5] B 5] B
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16-20 BapuaHTBhI

Me HanMEHOBaHME En. |OBozHa- BapuaxTel
n.n. MM, YEHME 1k 17 18 19 20
1 Mpeden NpodHOCTM FOPHOW  NOpogel Ha MMa s 200 210 720 730 240
CHETHE *
3 Mpeden NpodHOCTM FOPHOW  NOpogel Ha MMa S a0 12 14 15 48
CAEMI
3 Mpeden NpodHOCTM FOPHOW  NOpogel Ha MMa Foaer a0 31 72 73 24
PACTAXKEHWE
4 |DBLeMHaA Macca ropHol Nopogkl ki’ i 3500 3600 3700 3800 3900
CpefiHee PACCTOAHME MEXAY TRELWHAMM
5 |(cpedHWR pazmep BCTECTEEHHOA| M . 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH] B MACCHER
6 |BricoTa yetyna M Hyer 14 14 14 14 14
7 |¥ron oTkoca ycTyna rpan, a 75 75 75 75 75
8 |Tpebyemeld cpegHUR pasMep KyCka M dep 0.4 0.4 0.4 0.4 0.4
[panynut | Tpanynut | FCpadyno- | Cpameo-
9 |Tun npumenaemoro BB MroaHuT pACBjA pACBjEI TEﬂ (iEB) HHpT 2991
10 |MnotHocTe 3apana BB ki’ D a0 00 00 100 900
11 [OWameTp CkBaHMHEI M Hene 0.200 0.200 0.200 0.200 0.200
12 |Ouametp zapana BB 1 thy 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaKNOHS CEEE¥MHEI rpag h =i} a0 a0 a0 =i}
14 |Yucno ceobofHelx NOBEPXHOCTERA Me n 2 2 2 2 2
15 |KonW4ecTED PALOE CKEAMWH Mg 4] B B B 4]

Ilpakmuueckasn padoma Ne2. 'padpuyeckasi I0KyMeHTalUsi 0yPOB3PbLIBHBIX PadoT.
3ananue. B rpaduueckom penakrope (Kommac, AutoCad) no pesynbsraram pacyera napamerpos BBP mo me-

tonuke B.B. PxxeBckoro (cM. 3aanue K mpakTuieckoii padore Nel) BEIUEpTUTD:

1) CxeMy pacmooKeHHUs CKBa)KUHHBIX 3apsI0B Ha yCTYIIE
2) [lnaroHajbHYIO CXeMY B3PBIBAHUS U CXEMY MOHTa)a B3PBIBHOH CETH C IPUMEHEHHEM BOJHOBOIOB
NCKPA-CTAPT-600, UCKPA-I1-42, UCKPA-C-500.
IMoaroroButk uct Gopmara Al k nevyarw.




Kon un-
MHaukaTop OCTUKEHUS KOMIIETEHIIMU Or1eHOYHBIE CPEACTBa
JKaTopa
Ilpakmuueckas paooma Ne3. Pacdyetr napamerpos BBP no meroanke Coro3B3pheIBIIpoMa.
3agaua. Onpenenuts napameTpsl OypoB3peIBHEIX padboT o Metoanke COKO3B3PHIBIIPOMA 1o ciemyro-
IIUM BapUaHTaM:
1-5 BapuanThI
= HammEHOBaHHE En. |ObozHa- BapuaHTel
mn.n. M3M. | YEHME 1 2 3 4 8
1 [MnoTHOETE E3pHIBAEMbIX NOPOA KT’ ¥ 3200 3150 3100 3050 3000
2 |Ko3apdMUMEHT KpenocTH B3pEIEAEME X NOPOg f 20 19 18 17 15
3 |Beicota yoTyna " Hyer 15 14 13 12 1
4 [¥ron otkoca paboyero yoTyna rpag, o 80 75 70 80 75
5 |MMpHHATEIR LUAMETH CKBAMMHEL M dore 160 220 240 320 160
& MepeeogHoi koaddmumenT npuHAtora BE K, 090 090 090 090 090
Mo OTHOLUEHWHD K ATAN0HHOMY
7 |lnoTHOCTE 2apAxaHua o’ iy 1200 1200 1200 1200 1200
g |KonuuyecTED pAROE CKEEXKUH Np 10 a8 5 4 10
9 FoadduumeHT oTHoCHTEAEHOMD chnmeHua " 08 08 08 0& 08
CKE3¥HH
6-10 BapuaHTBI
Na HaumeHoBaHE En. |OBbozHa- BapuaHTsl
m.m. M3M. | 4EHHWE B 7 8 9 10
1 [[NoTHOCTE EXpRIBEaEMEX NOPOA, krim® ¥ 2950 2800 2880 2800 27a0
2  |Koa@dHUMEeHT KpeNocTH E3PEIBAEMEIX MOpog f 15 14 13 12 11
3 |Bricota ycTyna M Hyor 10 9 B8 15 14
4 |Yron otkoca pafoyero yoTyna rpan cL 70 80 75 70 80
5 |[TpHHATEIR AHAMETP CKBEHMHEI m Do 220 280 320 160 290
B MepeeogHol koadduument npuHatoro BB Ke, 100 100 100 100 100
N0 OTHOLLIEHMHD K 3TANOHHOMY
7 |MnoTHoETE ZapAxaHuA ricm’ il 1100 1100 1100 1100 1100
g |Konu4ecTeo pAsOE CKEEKKH Ne g 5 4 10 a
9 FoadduumenT oTHoCHTENEHOMD cBAMMEHMA " 09 09 09 09 09
CKBEMMH
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11-15 BapuanThI

o HaumMEHOBaHHE En. |ObozHa- BapuaHTel
n.n. H3M. YEHHE 11 12 13 14 15

1 |[noTHOCTE E3pEIEAEMEX NOROS ki " 2700 26A0 2B00 2560 2A00

2 |KoaddWUHEHT KpENOCTH B3pEIESEMEIX NOPOA f 10 9 5 7 B

3 |Beicota yetyna M Hyer 13 12 1 10 9

4 |¥ron otkoca paboyero yoTyna rpag cl 75 70 80 75 70

5 |TpMHATEIR GHAMETE CKEBAMMHEI M Ao 250 320 160 220 280

g MepeeogHOR kKo3ddUUMeHT npuHATora BB K,, 110 110 110 1410 110
No OTHOWEHMH K STENOHHOMY

7 |TInoTHoOCTE 3apAxaHua riem’ M 1000 1000 1000 1000 1000

8 |KonuyecTeo pALOE CKBaMMH M 5 4 10 ] g

g KoahduuwedT oTHOCMTENEHOMD CAAMMKEHWA m 10 10 10 10 10
CKEAM¥MHH

16-20 BapuaHTBI
2 HanMenoEa e Eg. |OBozHa- BapuaHTe
mn.nm. M3M. | YeHuWE 16 17 18 19 20

1 |MnoTHOCTE EZpEIBAEMEIX NOPOQ, it ¥ 2450 2400 2350 2300 2280

2 |KoaddMUWeHT KpENOCTH BZpEIBEEMEE NOPOS f ) 5] 7 = =

3 |BeicoTa yetyna " Hyer 8 15 14 13 12

4 |¥ron otkoca pabodero yeryna rpag o 80 75 70 80 75

5 [MpuHATEIA JHaMETR CKEEHMHEI M doxe 320 160 220 280 320

g MepeeodHOR kKo3PdUUMEHT npuHaToro BB K, 120 120 120 120 120
M0 OTHOLWEHWH K 3TEN0HHOMY

7 |lnoTHOCTE 2apAXaHWA ricar’ il 800 ann 200 500 900

A [KonuuecTeo papoe ckeamuH Mg 4 10 g 5 4

g Koadduument oTHoCMTENEHOrO CEAMMEHWA m 11 11 11 11 11
CKBaMMH

IIpumep 3axanus 1JIsi KOHTPOJILHOM PadoTHI:
Paccunrars napamerpbl 0ypoB3pBIBHBIX padoT 110 N3y4YEHHBIM B Kypce MeToaukam (Pxkesckoro, Co-
103B3pbIBIpPOMa, [ Unpopyas! u ap.).
HcxonHbie naHHbIE:

Bricora yeryna — 15 metpos.

Yron oTkoca pabodero ycryna — 75 rpamycos.
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JIKaTopa
Koadpunnent kpenoctu nopox — 13.
OGbemHas Macca Topos — 2,65 T/,
[TepeBoaHoii ko3 dpuument npunsitoro BB —1,19.
[TnoTHOCTE 3apsikanus — 1,25 /™S,
KonmuectBo psinoB ckBaxuH — 3.
upuna npusmsl 00pymenuns — 3,5 metpa.
Koaddunuent commxenust ckpaxus —1,1.
BriOpaTh onTHManbHbIA THI OYpPOBOTO CTaHKA M TUaMETP CKBaKHMHBI. KpHUTepHii ONTHMH3aLUK — CTOUMOCTb
6ypPOB3PHIBHEIX paGoT (pyo/m”)
HM3BecTHO crenyromee:
CbY- CbhY- CBII- CbII- CbII- CblI- CBIlI-
Tun 6ypoBoro cranka 100T'A- 100T'A- 190-60 190-60 250 250 320B
50 50 MHA-32 | MHA-32
Jluamerp CKBa)XHHBI, MM 100 130 190 220 250 270 320
Cebecrommocts Oype- 220 230 195 200 200 220 250
HUS, PyO/TL.M.
Cmoumocms 83pvreuamozo eeujecmasa — 20 pyo/ke.
3uauenuss nonpasounozo kodpuyuenma K y0erbHOMY pacxoody, yuumuleaoujezo usmMeHeHue ouamempa
CKBANCUHDL Onpedenumy no popmyie
Kic=2,2 dest0,47.
IToctpouts B anmekTpoHHbIX Tabnuax EXCEL rpaduku 3aBUCHIMOCTH CTOUMOCTH OYpEHHUS (py6/M3), CTOUMO-
CTH B3pbIBaHUS (py6/M3) 1 00111eH CTOMMOCTH OypPOB3PBIBHBIX PabOT (py6/M3) OT JUaMeTPa CKBAXKUH.
OO6nagaer 3HAHUSMH TEXHHYECKOTO PYKOBOJCTBA Ilepeuenb TeopeTHYECKUX BONPOCOB K 3a4eTy (KOHTPOJIbHOI padoTe Ne2):
npoleccaMy, TEXHOJIIOTHSIMHU U cpencTBamu mexa- [ 1. Knaccuduxarust 3apsiioB B3pbIBYaThIX BEIIECTB.
HHM3aLUH OTKPBITBIX TOPHBIX PaboOT 2. Boponka B3pbIBa. DiieMeHTHI BOPOHKH B3phIBa. [loka3aress qeicTBHS B3phIBa.
3. 30HbI JICHCTBHUS B3pbIBA B TOPHBIX TOPOZAX.
4. KamydnerHsii B3pbIB. [lokazaTens mpocTpenrBaeMOCTH.
5. OcHoBHbIE pa3pyniatoine GaKTopsl TPH B3pEIBHOM HArpyXEHUH MAaCCHBA.
6. ®dwusuka nporecca pa3pyLIeHHs] MAaCCUBA TOPHBIX MOPOJI B3PbIBOM OJIMHOYHOTO 3aps/a (TpyHTOBbIE, TOPH-
[K-2.2 CTbI€ MAaCCHBEI).

7. ®wusnka npolecca pa3pyleHHs MacCHBa TOPHBIX ITOPO/] B3PBIBOM OJMHOYHOTO 3apsia (CKIbHbIE MOHO-
JIUTHBIE MAaCCUBBI TOPHBIX ITOPOJT).

8. ®dwusmka mpolecca paspylieHUs] MacCHBA TOPHBIX MOPOJ B3PHIBOM OAMHOYHOIO 3apsiaa BB (ckanbHble
TPELIMHOBATHIC MACCHBEHI).

9. 30HBI peryJMpyeMoro 1 IpakTH4eCKU HEPEryIupyeMoro IpodIeHHs.

10. 3aKOHOMEPHOCTH pa3pyILICHHUs TOPHBIX TOPOJ B3PHIBOM B 30HE HEPETYIIHPYEMOTO JIPOOIICHUSL.

11. Tlpouecc pa3pyuieHus IOpo,] IPH MTHOBEHHOM B3pPBIBAHUU HECKOJILKHUX 3apsiI0B.
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12. TIpouecc pa3pyueHus TOPHBIX MTOPOJ IpH KopoTko3ameieHHoM B3psiBaHnH (K3B). ®u3ndecknii cMpICT
K3B. OcHOBHBIE THITOTE3BI.
13. B3prIBaHme npu NpOBEICHAN TPAHIICH Ha 3¢ MHOH ITOBEPXHOCTH.
14. B3pbIBaHKE IPU TPOXO/IKE MOI3EMHBIX TOPHBIX BEIPA0OTOK.
15. B3pbIBaHue Ha OANIOPHYIO CTEHKY. banaHc sHepruu npH B3phIBE.
16. Ilpouecc pa3pylieHus IOpo]] B3PEIBOM HapyKHOTO 3apsiaa. KyMynsTHBHOE JelCTBHE B3pbIBa.
17. OOmue npUHIHUIEI pacyeTa COCPEAOTOUCHHBIX 3apsI0B PHIXICHHS.
18. OOmme NpUHIKUIIBI pacyeTa pa3pyIIUTEIbHOTO JSHCTBUS COCPETOTOUCHHBIX 3apsiI0B BEIOpOCa.
19. OOmme NpUHIUIEI pacyeTa pa3pyIIUTEIbHOTO JSHCTBUS YUIMHEHHBIX 3apsi/I0B.
20. CeiicMudeckoe AeHCTBHE B3pHIBA.
21. [lIxana MHTEHCMBHOCTH CEHCMHUYECKUX KOJECOaHMH.
22. TlpenenbHO AOMYCTHMBIC CKOPOCTH KOJICOaHHIA TPyHTA.
23. VYmpaBieHue CeHCMIYECKAM AEHCTBHEM B3pHIBA.
24. JleiicTBHe yJapHbIX BO3AYLIHBIX BOJIH B3PHIBOB Ha OKPYKaIOIUE COOPYKEHHSI.
IIpumepHbIe 3agaHus 1J1s1 HPAKTUYECKUX padoT:
Ilpakmuueckas paboma Ne4. KoHCTPYKIMM CKBAKUHHBIX 3aPAI0B B3PbIBYATHIX BELIECTB.
3agaua 4.1. B rpapuueckom penakrope (Kommac, AutoCad) mo pesympratam pacdera mapamerpoB BBP mo
MeTouke Coro3B3phIBIpPOMa (CM. 33jaHKe K MPAKTUIeCKOi padoTe Ne3) BeIUepTHTH KOHCTPYKIHMIO 3apsiia BB
C BEpPXHHM M HIDKHUM PaCIIOIOKEHHEM ITPOMEKYTOYHOTO AETOHATOPA.
3apava 4.2. YmenpmuB crutomrHoi 3apsy BB B 3agaue 4.1 Ha 25% BbIMepTHTH B Tpad)uueckoM peaakTope
paccpenoToueHHbIH 3apsg BB.
Macca BepxHeii yactu 3apsiaa [Qs, Kr] paccunThiBaeTcst o Gopmyiie
QB = KB'Q:
rre Q — obmras macca 3apsiga BB B ckBaxune, kr; K — ko3¢ dunnenT Juis onpeneneHns Macchl BEpXHeH yacTi
3apsina. [Ipunumaercs K, = (0,25+0,35).
Macca HikHei yacth 3apsana [Qu, Kr] paccuuThiBaeTcs o hopmyie
QH = KH'Q-:
rre Ky — ko3¢ dunnenT s onpeneneHus Maccsl HKHeH yactu 3apsaa. [Ipuaumaercs Ky = 1-K.
®DaxTHyeckast JuinHa BepXHEH [Laaps, M] 1 HUXKHEHN [Lagpn M] uacTell 3apaaa B CKBaXHHE ONpeEEIIsieTcs Mo 3a-

BHCHUMOCTAM
L =% L

3ap.B P ' 3ap.H )

rae P — BMECTUMOCTE CKBaKMHBI, KI/M.




Kon un-

JWKaTopa I/IH,III/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH OHeHO‘IHLIe Cpeacraa

Ilpakmuueckas padoma Ne5. Pacder napamerpos BBP no meroguke I'mnpopyasi.

3agava. Onpenenuts mapameTpsl OypoB3peIBHEIX padoT mo metoauke I UTTPOPY JIbI no cnexyromum Bapu-
aHTaM:

1-5 BapuanTsl

he HaumeHoeaHue Bapuanre

n.n. 1 2 3 4 5

1 |KaTeropwa nopof no TPELWMHOBATOCTH I Il [+ [+ i
2 |Knacc espHlEaEMOCTH NOpog I Il ' ' i
3 |KoagduumenT kpenocty nopog ] 10 12 15 15
4 |MNOTHOCTE BEPEIBAEME NOPO, K/ 2600 2600 2600 2600 2600
5 |BeicaTa yoTyna, w 10 10 10 10 10
E  |¥ron otkoca pabodera yoTyna, rpag /0 /0 0 0 /0
7 |WupKHa npusMel ofpyWeHda, m 2 2 2 2 2
5 |Tpebyemas LUMpMHA pazEana, M 40 40 40 40 40
9 ([pUHATEIR SMAMETR CKEEHMHEL, MM 250 250 250 250 250
10 |¥ron HaknoHa CKEaMMHEI, Tpag a0 a0 =11 =11 a0
11 |MNepeeosHol koadduupedT npuHaTtoro BB 1 1 1 1 1
12 |MNOTHOCTE SapAKaHHA, KIFM® 1200 1200 1200 1200 1200
13 |KOHOWUMOHHEIR pazmep KYCka, M 03 03 03 03 03
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6-10 BapnaHTBI

e HaumeHoeaHKe Bapuanrel

n.n. G 7 g 9 10
1 [Kateropwa nopof no TPELWWHOBATOCTH I Il I I N
2 |Knacc BapeiBaEMOCTH Nopog, I I I I N
3 |Fo3adduuMeHT kKpenocT Nopog & 10 12 15 18
4 |MnoTHOCTE B3pEIEAEMEN NOpog, KM 2800 2800 2800 2800 2800
£ |BwicoTa yoryna, m 12 12 12 12 12
B |¥ron otkoca pabodvero ycTyna, rpan 75 75 75 75 75
7 |WupwHa npuzmel 0bpyweHna, m 2 2 2 2 2
0 |Tpebyemas WWpWHa pazeana, m a0 a0 ol ol ad
9 |MpMHATEIR DHAMETR CKESMMHEL, MM 270 270 270 270 270
10 [¥ron HaknoHa CKEEWMHEI, rpag S0 S0 S0 S0 S0
11 [NepeeogHol koadduyMeHTt npuHaToro BB 1.2 1.2 1,2 1,2 172
12 |MnoTHocTe sapasanua, ki 1100 1100 1100 1100 1100
13 |FoHDWMUMOHHEIR pasmep Kycka, M 1,0 1,0 1,0 1,0 10

11-15 BapuaHTBI

e HaumeHoBaHUe Bapnanre

n.n. 11 12 13 14 15
1 [Kateropwa nopof no TRELWMHOEATOCTH I Il I/ I/ Y
2 |Knacc BapeiBaemocTH nopoj, I I I I N
3 |FoaddMuMeHT kpenocT nopos ] 10 12 15 15
4 |[MnoTHOCTE BSpEIEAEMEN NOPOS, KW 2900 2900 2900 2900 2900
g |Beicota yotyna, m 14 14 14 14 14
E  |¥ron otkoca pabodero yoTyna, rpan 75 75 75 75 75
7 |WupuHa npuamel 0BpywerHa, m 2 2 2 2 2
o |Tpebyemas WupuHa pazeana, m B0 B0 B0 B0 B0
9 |[pMHATEIR DHAMETR CKEAMMHEL, MM 320 320 320 320 320
10 [¥ron HaknoHa CKEE¥MHE, Tpajg S0 S0 S0 S0 S0
11 [NepeeogHol koadduuMeHTt npuHaToro BB 1,1 1 1 1 1
12 |MnoTHOCTE 3apakanua, ki 1140 1150 1150 1150 1150
13 |KoHDWMUMOHHEIR pazmep KYCKa, M 1.2 1.2 1.2 1.2 1.2




Kon un-
JMKaTOpa

I/IH,III/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH

Or1eHOYHBIE CPEACTBa

16-20 BapnaHThI

e HaumeHoEaHKE Bapnane

n.n. 16 17 13 19 20
1 |Kateropwa nopof no TpeLWHOEATOCTH I 1] [ [+ K
2 |Knacc BzpeIEIEMOCTH NOPOA I 1] %" [+ N
3 |KosdupMUMeHT kpenocTH nopog, & 10 12 15 18
4 |MInoTHOCTE B3pLIBAEMELE NOPOS, KEME 3100 3100 3100 3100 3100
g |Beicota yeryna, m a a a g a
E [¥ron otkoca paboyero yotyna, rpag 70 70 70 70 70
7 |WupuHa npusmel obpyliesda, m 2 2 2 2 2
8 |Tpebyemas WupKuHa pazeana, M 70 70 0 70 70
8 |[MPHHATEIR BMEAMETR CKESXMHEL, MM 20 220 220 220 220
10 | ¥ron HaKNoHa CKESMMHE, TRag 90 90 90 90 90
11 |MepeeonHol koathduuwesT npueatoro BB 1 1 1 1 1
12 |MnoTHoCTE 3apasanua, krin® 800 800 800 900 800
13 |KoHOWUMOHHEIR paaMen Kycka, M 07 07 07 07 07

Ilpakmuueckana padoma Ne6. Pacuer napamerpos BBP npu B3pbiBaHuu Ha pbIXJjeHHe (BCTPSIXMBAHME)
TOpPHOM Macchl.

3amaya. OnpenenuTs napaMeTpsl OYpPOB3PHIBHBIX PaOdOT IPH B3PHIBAHNUH Ha PHIXJICHNE (BCTPSIXUBAHKE) TOP-
HOHM Macchl MO CIIEIYIOIIAM BapHaHTaM:

1-5 papuanThI

e HaumeHoEaHKE Bapuare

n.n. 1 2 3 4 5

1 |Tvn BzpLIEAEMEIX NOpOY, Yok ¥rone Yronk Yrone Yrone
2 [(noTHOCTE EZpEIBREMEX NOPOS, ki 1200 1200 1200 1200 1200
3 |KoadubMUMEeHT kKpenocTH nopog 2 2 2 2 2

4 |[pHHATEIR SHAMETR CKESHMHE!, MM 160 180 200 220 240
5 |¥ron HaknoHa CKEEMXMHE, pag a0 S0 a0 o0 o0

paHy nuT Mpanyno- | Fpammo- |[MpaHynut

B |Tun npumenaemoro BB AC-A MroanuT Tan (ofie) |waT 79721 | ACE
7 |MnoTHocTE 3apaskanua, kM 900 400 1000 900 900
B |KonmyecTeo pAnOE CKEAMHH 4 4 4 4 4

9 |BrlicoTa yocTyna, W 14 14 14 14 14
10 |Tpebyemeld cpedHHA SHAMETR KYCKE, M 0.3 03 0.3 0,3 0,3




Kon un-
JMKaTOpa

I/IH,ZII/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH

Or1eHOYHBIE CPEACTBa

6-10 BapnaHTBI

he HaumeHoEaHWE BapuanTel

mn.nm. B 7 8 ] 10

1 |Tun e=peiEaEmElx Nopog ¥rone ¥rone ¥rone ¥rone ¥rone
2 |MMNoTHOCTE E3pEIBAEMBEE NOPOG, krin® 1300 1300 1300 1300 1300
3 |KoaddHuMeHT kpenocTH nopog 3 3 3 3 3

4 |[MpWHATEIR BMAMBTR CKESXWHEL, MM 160 180 200 220 240
£ |¥ron HaKNOHa CKBAXMHEL, TPag q] q] q] q] g

[MpaHynuT MpaHyno- | Fpammo- (CpadynuT

6 |Tun npumerAemoro BB A MroanuT ron (ofie) | 7821 | ACE
7 |[MnotHocTe 3apasanma, ki’ a00 400 1000 900 900
g  |KonuyecTeo pAfOE CKEEHMH ] ] ] ] ]

9 |BuicoTa yeTyna, M 16 16 16 16 16
10 |Tpebyemeld cpeRHHA JHAMETR KYCKA, M 025 025 025 025 025

11-15 BapuaHThI

8 HaumeHoeaH1e Bapnane

mn.nm. " 12 13 14 15
1 |Twn BzpeiEaEMEIX NopOY ¥rone ¥rone Yrone ¥rone ¥rone
2 |MMnoTHOCTE E3pEIBAEMEX NOPOL, Krin® 1400 1400 1400 1400 1400
3 |KosddMUHEeHT kpenocTd nopog 4 4 4 4 4

4 |[MpHHATEIR LHEAMETP CKEAXMHEL, Mh 160 180 200 220 240
£ |¥rOn HAKNOHA CKBS%MHEL, TPag q] =1a] =i =y =y

MpaHynuT IpaHyno- | Fpammo- (MpadHyndT

6 |Tun npumerAemoro BB ACA MroanuT ran (ofie) | 79/21|  ACE
7 |MnotHocTe zapaskanua, kriu® a00 800 1000 900 900
g  |Konu4ecTeo pAgoE CKEAMMH 2] B B B B

9 |BricoTa yoTyna, M 15 158 18 18 18
10 |Tpebyemeld cpeHHR LHAMETR KYCKS, M 0z nz2 nz2 nz2 nz2




Kon un-

I/IH,III/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH

Or1eHOYHBIE CPEACTBa

JIKaTopa
16-20 BapnaHThI
he HaumeHoEaHKUe BapianTel
n.n. 16 17 18 19 20
1 |Twn BzpeiEaEMEIX NopOY ¥rone ¥rone Yrone ¥rone ¥rone
2 |MMnoTHOCTE E3pEIBAEMEX NOPOL, Krin® 1500 1600 1600 1500 1500
3 |KosddMUHEeHT kpenocTd nopog 5 o o o o
4 |[MpHHATEIR LHEAMETP CKEAXMHEL, Mh 160 180 200 220 240
£ |¥rOn HAKNOHA CKBS%MHEL, TPag 1] =] o0 o0 o0
MpanynuT Mpanyno- | Mpammo- [Tpadynut
6 |Tvn npumenasmoro BB ACA HroaHuT ran (ofie) | 79/21|  ACE
7 |MnotHocTe zapaskanua, kriu® a00 800 1000 900 900
g  |Konu4ecTeo pAgoE CKEAMMH 7 7 7 7 7
9 |BricoTa yoTyna, M 20 20 20 20 20
10 |Tpebyemeld cpeHHR LHAMETR KYCKS, M 015 015 0145 014 014
IIpumep 3apanus 1151 KOHTPOJILHOM padoThI:
B cucremax aBromaru3upoBaHHOTo mpoektupoBanus Kommac uin AUtOCAD BeIuepTHTH CXeMy pacosioxke-
HUS CKBAXKHUHHBIX 3aps0B Ha YCTYIIC, CXEMY B3PbIBAHUA U CXEMY MOHTa)XKa B3pLIBHOﬁ CCTHU.
Hcnonb3yeT MHPOPMAILMOHHBIE TEXHOJOTHUH IPU Ilepeyens TeopeTHYECKUX BONMPOCOB K 3a4eTy (KOHTPOJILHOI padoTe Ne3):
9KCIUTyaTallK KaphepoB 1. B3pbIBuaTHIC BELIECTBA Ul H3TOTOBICHHS CPECTB HHULIMUPOBAHUSL.
2. YCTpOWCTBO M XapaKTEPUCTUKHU Karicroneii-aeroHaropoB. TpeOoBaHMs, MPEabsBIIEMble K KaIlCIOJISM-
JICTOHATOPAM.
3. YcTpoHCTBO M XapaKTepUCTHKH OTHENPOBOIHBIX IIHYPOB. HopMaTHBHO-TEXHWYECKHE IOKa3aTeIH Kade-
CTBa OTHENPOBOJIHOT'O LITHYpa.
4. Cpencra 3a)XKUTaHHs OTHETIPOBOAHOTO HIHYPA.
K23 5. TexHonorus orHeBOro MHUIMUPOBaHUs 3apsnoB BB. JlocronHcTBa M HETOCTaTKH OUHEBOT'O MHUIIMUPOBA-

Hus 3apsa0B BB, ycinoBus npuMeHeHusl.

6. Tlopsook H3rOTOBIICHUS 3a)KUTATEINBHBIX U KOHTPOJIBHBIX TPYOOK, MATPOHOB-O0CBUKOB.

7. DNeKTpOAETOHATOPHI JUIS AIEKTPHUIECKOT0 HHAITMUpoBaHus 3apsiaoB BB. Koncrpykunu anekrpoBocmia-
MEHUTEJIEN.

8. UcrouHuKH TOKA JUIs 9JEKTPUYECKOr0 HHUIIMUPOBaHUs 3apsaaoB. KOHTpOIbHO-U3MepUTEIbHAS anapary-
pa a7 SIEKTPUIECKOTO HHUIIMUPOBAHWSI 3aPSJIOB.

9. TexHOIOTHS ANMEKTPUUSCKOTO HHHIMUPOBaHUs 3apsioB BB. JlocTOMHCTBA M HEAOCTATKA IIIEKTPUIECKOTO
MHUIMUPOBaHUs 3apsiioB BB, ycnoBus npuMeHeHus.




Kon un-
ZIIKaTopa

I/IHZII/IKaTOp JOCTHXXCHHUA KOMIICTCHITNH

Or1eHOYHBIE CPEACTBa

10.
11.
12.

13.
14.

15.
16.

17.
18.

Ilep

Jleronupyromue mHypbl 0011ero Ha3HaueHus. [lupoTexHnueckue pede.

IIpomerkyTouHBIE JETOHATOPHI I MHUITUMPOBaHUS 3apsiioB BB.

TexHon0rys B3pBIBaHUS C HOMOIIBIO AETOHUPYIOIIETo MHYypa. JIOCTOMHCTBA U HEIOCTaTKU MHUIIMMPOBA-
Hus 3apA70B BB ¢ momoIipio 1eTOHUPYIOUIEro HIHYpa, YCIOBHS IPUMEHEHHUS.

OCHOBHBIE CLIOCOOBI COETUHEHHS ICTOHNPYIOMIETO IITHYpa IPH MOHTaX€ B3PBIBHOI CETH.

CpencTBa U TEXHOJIOTHS HHULIMUPOBAHHUSA 3apa10B BB HeanekTpuiyeckuMu cucTeMaMu Ha OCHOBE yJIapHO-
BOJIHOBOH TPYOKH.

Heanexrpuueckue cucremsl naniunpoBanus «Nonel», «kExelTM» 3A0 «Opukay.

Poccuiickue BOJHOBOAHBIE CHCTEMBI HedleKTpHueckoro mHunuuponanus: «CHMHB», «Mckpa» (OAO
«HM3 «Hckpay), «Daumuny, «Koparyr» (OAO «Mypomeny).

IIpon3BoICTBO B3phIBa Ha Kaphepax M0 PaJHOCUTHAIY.

YcTpoiicTBO, XapaKTEpUCTHKH, 0071aCTh NPUMEHEHNUS W 3aBOABI-M3TOTOBUTEIN KYMYJIATUBHBIX U IIITAHTO-
BBIX 3apsIIOB.

CTIEKTHBBI PA3BUTHS CPEACTB HHUIIMUPOBAHUSL.

IIpumepHbIe 3a1aHus A1 NPAKTHYECKUX PadoT:

Ilpakmuueckaa paboma Ne7. Pacyer napamerpoB BBP npu B3pbIBaHUM HAa NOANOPHYIO CTEHKY.
3apaya. OnpenenuTs napaMeTpsl OYpOB3PHIBHBIX PaOOT MPH B3PHIBAHWUH HA TIOANIOPHYIO CTEHKY 10 CIEyIo-
MM BapHaHTaM:

Bapuanr Mertoarka pacueTa IpHu B3pbIBAHNHU HA CBOOOIHBIN OTKOC yCTyma
15 M C
6-10 etoauka Coro3B3pbIBIPOMA
11-15
16-20 Meronuka ['unpopy st
21-25
2630 MeTtoanka B.B. PxxeBckoro

Ilpaxmuueckas paboma Ne8. Pacuer napamerpos BBP npu koHTYpHOM B3pbIBAHHH.
3agaya. OnpenenuTs napaMeTpsl OypOB3pPEIBHBIX Pa0OT IIPH KOHTYPHOM B3PBIBAHHUH IS CIETYIONINX YCIIO-

BHI:
IIpenen npoyHo- CxopocTs
B CTH IIOPO/JI HA ITnoTHOCTB Beicota Juametp
apHaHT 3 MPOJIOJIBHBIX
pacTsKeHue, MOpOA, KI/M”, / ycTymna, M CKBaKUH, MM
MITa BOJIH, M/C
1 5 1700 2000 15 110; 220
2 5 2400 2900 30 110; 160
3 7,5 2000 2300 15 110; 220




Kon un-
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4 75 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

Ilpakmuueckasn paboma Ne9. Pacuer 0e30NacHbIX paccTOsiHUi Mo mopaxkalomuM gakropaM npu Beje-
HHMM B3PBIBHBIX padoT.

3amaya. PaccunraTh Oe30macHbIe PacCTOSHUS, UCIIOIb3YS HCXOIHBIE JJaHHBIE U pacdeTHBIC ITapaMeTphl IpaK-
THYeCcKO# paboTs! 1. JlHy B3pBHIBHOTO OJIOKA MPHUHSATH paBHOH 250 M.

ITo pe3ynpraTam pacdera MOCTPOUTD IIaH B3PBIBHOTO OJIOKA € YKa3aHHUEM IPAHUIl ONACHBIX 30H I10 MOpaxa-
IOIMM (aKTopaM B CHCTEME aBTOMAaTHU3NPOBaHHOTO npoektupoBanuss KOMITAC.

IIpumep 3aganus N0 TeMe KypcoBoii padoThI
«THroBo# MPOEKT NPON3BOJICTBA OYPOB3PHIBHBIX paO0T Ha MECTOPOXKICHHUI
Hcxoonwie dannvle 0na npoeKmuposanus

OO61urie cBeIeHNs 0 MECTOPOKACHUH U IPEATPUSITHN
Crpana — Poccusi.

OKOHOMUYECKHH paioH — Y pabCKHil.

Penbed — X0nMUCTEIH.

I"o;toBast Npon3BOICTBEHHASI MOLIHOCTD PYHHUKA:

- TIO BCKpBIIIIE 6 MITH. M,
- TI0 TI0JIE3HOMY HCKOTIA€MOMY 2 M. M.
Pexxum paboThI IpEeANPHUATHS — HENPEPHIBHBIN.
[Tpoxykuus — nosmMMeTauInIecKas pysa.




Kon un-
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Teonozuueckasn u 2udpozeonozuuecKkas XapaKmepucmuKka MecmopoHcoeHus
[ToKpbIBAOIIKE TOPO/IbI — H3BECTHSIK.

Bwmeniaromnue mopost — nuadas.

ITose3HbIe HCKOTIAEMbIE — MOJIUMETAJUTHYECKAs PY/IA.

ITokazaTenu W3BecTHsIK Jnaba3 ITonumer. pyna
[Mpenen npounoctu npu cxxarun, MIla 40-70 60-100 80-120
[Ipenen npounoctu npu capure, MIla 8-14 12-20 16-24
[Ipenen mpounocty npu pactsoxernu, MIla 4-7 6-10 8-12
[110THOCTD, KI/M° 2600 2700 3000
Cpeanee pacCTOSTHUE MEXKIY TPEIIHHAMU, M 0,3-0,7 0,7-1,1 1,1-15
CKOpPOCTPh IPOJIOTHHBIX BOJH B MACCHBE, M/C 2200-2700 2800-3100 3200-3500
I'maporeonorndeckue ycinoBus pa3paboTKu Cyxue Cyxue OO0BOTHCHHBIC
O06weM pazpaboTiu, % 25 50 25

Texnonozusa omKpvImMbIX 20PHBIX PAdOm

Cxema koMmIuiekcHOM Mexanu3anun: DAO u DAP.
OkckaBatop — IKI-8.

Bricora yeryma — 12 m.

VYroun otkoca pabouero ycrymna — 80 rpa.
Huousuoyanvnoe 3adanue

PaCCMOTpeTB yciaoBus 3(1)(1)€KTI/IBHOFO 3apsArKaHus ¢ IOMOLIBIO 3apsAAHbIX MAalllMH, UX TOCTOUHCTBA U HE0-

CTaTKN




0) Ilopsinox nmpoBegeHNs MPOMEKYTOYHOM aTTeCTAllNHU, TOKA3aTeJM M KPUTEPHUH Olle-
HHUBaHHA:

N3yuenue aucuuminunsl «Pa3pymenue ropasix nopoa npu OI'Py 3aBepiiaercs 3amuTon Kyp-
COBOM paboOTHI U cAAYCH 3a4eTa.

KypcoBasi paGora BbIIIOIHSAETCS 110/ pyKOBOJICTBOM IIPENOIABATENS], B IIPOLIECCE €€ Hanuca-
HUs 00ydaroluiics pa3BUBaeT HaBbIKU K HAy4HOH padoTe, 3aKperisis U OJTHOBPEMEHHO pacluupss
3HaHMUSL, [IOJIyUYEHHBIE ITPU U3y4eHUH Kypca «Pa3pymenue ropubix nopoa mnpu OI'Py». ITpu Bbino-
HEHMHU KypcOBOH paboThl, 00ydaroLuiics JOIKEH 10Ka3aTh CBOE YMEHHE paboTaTh ¢ HOPMATUB-
HBbIM MaTEPUAIOM U IPYTMMHU JUTEPATYPHBIMU UICTOYHUKAMHU, a TAKKE BOZMOKHOCTh CUCTEMAaTU3U-
pOBaTh U aHAIM3UPOBATH (PAKTUYECKUN MaTepUal U CAMOCTOSITEIbHO TBOPUYECKH €TI0 OCMBICIIUBATb.

B npouecce Hanmcanust KypcoBOi paboThl, 00yJaroImuiics JOKEH pa3o0paThes B TEOpeTHYIe-
CKUX BOIPOCax U30paHHON TEMBbI, CAMOCTOATENIBHO TPOAHAIM3UPOBATh IPAKTUUECKUI MaTepuall,
pa3o0parh 1 000CHOBATH MPAKTHUECKUE MPEIOKEHUSI.

Iloka3aTeu U KpUTEPUH OLICHUBAHUSA KYPCOBO padoThbI:

— Ha OLEHKY «OTJM4YHO» (5 06a/uioB) — paboTa BBIIIOJHEHA B COOTBETCTBUM C 3a/laHUEM, 00Y-
YalOLHUICs MOKa3bIBAaCT BBICOKUM ypOBEHb 3HAHUHN HE TOJBKO Ha YPOBHE BOCHPOM3BEACHUS U 00b-
SICHEHHsI MH(OPMAITUK, HO U WHTEIUICKTYaJbHbIE HABBIKH PEIICHUS MPOOJIeM U 3a7ad, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K Mpo0sieMaM, OLIEHKH U BbIHECEHUSI KPUTUYECKUX CYKICHU;

— Ha OLIEHKY «X0po1uo» (4 6anna) — paboTa BHINOJIHEHA B COOTBETCTBUU C 3aJaHHEM, 00yda-
IOIIMIACS TTOKa3bIBACT 3HAHMS HE TOJBKO HA YPOBHE BOCIIPOU3BENICHHS M OOBSICHEHUSI HHPOPMAIINH,
HO U MHTEJUIEKTYaJIbHbI€ HABBIKHM PEIICHUS NpoOJeM U 3a/1a4, HaX0XKJICHHUs] YHUKAJIbHBIX OTBETOB K
npodIemMam;

— Ha OLIEHKY «yJAO0BJIETBOPUTEIbHO» (3 Oaiia) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3ajia-
HUEeM, 0OyJarOIIMICs MOKa3bIBACT 3HAHMS HA YPOBHE BOCIPOM3BEICHHS U OOBSICHEHUs MHpOpMa-
LIMY1, UHTEJUIEKTYaJIbHBIE HABBIKM PEIICHUS TPOCTHIX 3a7ay;

— Ha OLIEHKY «HeyI0BJeTBOPHUTEJbHO» (2 Oaia) — 3a7aHKe MPEernoiaBaTess BHIIIOJHEHO Ya-
CTMYHO, B IIpOIlecCce 3aIIUThI pab0Thl 00yYarOLIHiics JOMyCKAaeT CYIIeCTBEHHbIE OIMOKH, HE MOXKET
MO0KAa3aTh MHTEJUIEKTyalbHble HABBIKU PEIICHUSI TIOCTABJIEHHOM 3a/1a4H.

— Ha OILICHKY «HeyI0BJIeTBOpHUTeaIbHO» (1 6am) — 3aaHue npenojaBares BBIIOJIHEHO Ya-
CTHUYHO, 00yYaromuiicsi He MOKET BOCIPOU3BECTU U OOBSCHUTH COJEP’KaHUE, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PEIIEHUS MIOCTAaBICHHOM 3aauu.

3aver sBiserTcst GopMON UTOrOBOrO KOHTPOJISL 3HAHUN M YMEHUM, TOJYyYEHHBIX Ha JIEKIMSIX,
CEeMMHAPCKHX, MPAKTHUECKUX 3aHATHSIX U B IPOIIECCE CAMOCTOSATEILHOW PaOOTHI.

B nepuoa moAroToBkH K 3a4eTy CTYAEHThl BHOBb OOpallatOTCs K MPOWIEHHOMY y4eOHOMY
Mmatepuany. [Ipu 3TOM OHM HE TOJNBKO CKPEIUIAIOT IOJY4YEHHBIE 3HAHUS, HO U IIOJIY4alOT HOBBIE.
[TonroroBka cTyaeHTa K 3a4eTy BKIIIOYAET B ce0s TpU dTamna:

- cCaMOCTOsTeNIbHas paboTa B TEYCHHE CEMECTA;

- HEMIOCPEACTBEHHAsI IOATOTOBKA B JIHU, MPEIIECTBYIOIINE IK3aMEHY 10 TEMaM Kypca;

- IOITOTOBKA K OTBETY Ha BOIIPOCHI, COJIEprKalIliecs B Ouerax.

Jluteparypa Ui MOATOTOBKM K 3a4eTy PEKOMEHIyeTCsl IpernojaBareieM JIMOO yKa3zaHa B
yueOHO-MeToInYeckoM KoMmruiekce. i moaHOoTh yueOHOM MHpOpMAIMK U €€ CpaBHEHUs JIydlle
UCIOJIb30BaTh HE MEHee JBYX y4eOHUKOB. CTyJeHT BIpaBe caM MpUIEpKUBATHCS OO0 U3 mpes-
CTaBJICHHBIX B yU€OHHKAX TOYEK 3pEHUs [0 CIOPHOM npobdieme (B TOM YKcie OTIMYHON OT Mperno-
JIaBaTelisl), HO IIPU YCJIOBUU IOCTATOYHON HAYYHON apryMEHTalUu.

OCHOBHBIM HCTOYHUKOM MOJIFOTOBKU K 3a4ETy SIBJISETCS KOHCIEKT JIEKIUH, TJe yueOHbIN Ma-
TepHuall JaeTcsd B CUCTEMATU3MPOBAHHOM BHJIE, OCHOBHBIE IOJIOKEHUS €ro JETAIN3UPYIOTCS, MOA-
KPEIUIAIOTCS. COBPEMEHHbIMM (pakTaMu M MH(pOpMaLueil, KOTOpble B CHJIy HOBM3HBI HE BOIUIM B
OInyOJIMKOBAaHHBIE TIEYaTHBIE MCTOYHHKH. B X0J€ MOATOTOBKH K 3a4eTy CTYACHTaM HEO0OXOIMMO
oOpaiate BHUMAaHUE HE TOJIBKO Ha YPOBEHb 3allOMHUHAHMUS, HO U Ha CTENEHb [IOHUMAaHMs u3jarae-
MBIX TPOOJIEM.



Kpumepuu oyenxu

OTBeT CTyJeHTa Ha 3a4eTe OLICHUBAETCS OJHOM U3 CIECAYIOIIUX OLICHOK: «3aYTEHO» U «HE3a-
YTEHO», KOTOPbIE BBICTABIISIOTCS 110 CJICIYIOLIUM KPUTEPHUSIM.

OLeHKH «3aYTeHO» 3aCIyKUBAET CTYJIEHT, 0OHAPYKUBIIHI BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHKWe y4eOHOrO U HOPMATHBHOTO MaTepuaia, yMEIOIUi CBOOOIHO BBIOIHATH 3a/a-
HUs, IPEyCMOTPEHHBIE POIPaMMOM, YCBOMBIINKM OCHOBHYIO U 3HAKOMBIN C TOIIOJHUTEIbHOMN JIU-
TEepaTypol, peKoMeHIoBaHHOUW Kadenpoii. Takke OIEHKa «3a4TEHO» BBICTABIISACTCS CTYICHTAM,
O0OHapyXUBIIMM TOJHOE 3HAHUE Y4YeOHOr0 MaTepuana, YCIHEIIHO BBIIOJHSIOUUM MPEeIyCMOTPEH-
HBIC B TpOTpamMMe 3aJaHHs, YCBOMBIIMM OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO Kadempoi,
JEMOHCTPHUPYIOIINE CUCTEMAaTUYECKUI XapaKTep 3HAHUN 10 TUCHUILUIMHE U CTIOCOOHBIE K UX CaMo-
CTOSTETILHOMY TIOTIOJIHCHUIO M OOHOBIICHHUIO B XOJIe JajbHEHIel yueOHol paboTsl U mpodeccuo-
HaJbHOM JesATenbHOCTH. Kpome TOro, OLleHKON «3a4TE€HO0» OLIEHUBAIOTCS OTBETHI CTY/IEHTOB, MOKa-
3aBIIMX 3HAHUE OCHOBHOIO Y4eOHOT0o MaTepuana B 00beMe, HeOOX0IMMOM ISl JalIbHENIIEeH yueOnl
U B mpezacTosmiei paboTe no npodeccuu, CIpaBsIOMIUXCs ¢ BBIMOIHEHUEM 33aJJaHUM, MPEAyCMOT-
PEHHBIX MPOTPAMMOM, HO JOMYCTHUBIIUM IOTPEITHOCTH B OTBETE HA SK3aMEHE W IPH BBHIMOJIHEHUHU
KOHTPOJIbHBIX 33JaHUM, HE HOCSIIHME MPUHLUIHAIBHOIO XapakTepa, KOrja yCTaHOBJIEHO, YTO CTY-
JEHT 00J1aIaeT HEOOXOJMMBIMU 3HAHUSIMH JIJISI TIOCTIEAYIONIETO YCTPAHCHHS YKa3aHHBIX MOTPEIITHO-
cTel 1oJ1 PyKOBOJICTBOM IPENOAABATEIS.

OrneHKa «HE3a4TEHO» BBICTABISIETCS CTYACHTaM, OOHApYXHUBIIMM MPOOEbl B 3HAHUSX OC-
HOBHOT'O Y4€OHOT0O Marepuaa, JOMyCKAIONUM MPUHIMITHAILHBIC OIMIMOKHA B BBITOJIHEHUU TIPEIY-
CMOTPEHHBIX ITpOrpamMmoit 3aJanuil. Takol OLEHKH 3aCIyKUBAIOT OTBEThI CTYJIEHTOB, HOCSIIIUE He-
CHUCTEMAaTU3UPOBAHHBINA, OTPHIBOUHBIN, MOBEPXHOCTHBIM XapakTep, KOrja CTYIACHT HE MOHUMAET
CYILIECTBA M3JIara€MbIX UM BOIIPOCOB, YTO CBUAETEIBCTBYET O TOM, YTO CTYJIEHT HE MOXKET Jabllie
MIPOJIOJDKATh 00yYEHUE WM MPUCTYNATh K NMPO(YECCHOHATBLHON ACSITEIIBHOCTH 0€3 JOMOTHUTEIb-
HBIX 3aHSATUH IO COOTBETCTBYIOLIEH AUCIUILIMHE.



